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1. MacnopT ¢poHIA OLIEHOUYHBIX CPEACTB

B  pesymprare ocBoeHuss  y4yeOHoW  mgucummummHbl - OIL.02 ApxutekTypa
KOMITBIOTEPHBIX CHCTEM OOydYaromuics IobkeH oOnagath mnpeaycMmorpeHHbiMH DPI'OC mo
cnerquanbHoct  CIIO  09.02.03  «IIporpamMmmupoBaHu€ B  KOMIBIOTEPHBIX CHCTEMAX),
KBAM(UKALUA — TEXHUK-TIPOTPAMMUCT CIEAYIOIIMMH YMEHUSMH, 3HAHUAMH, KOTOpBIE
dbopMupyroT podheccnoHATbHY0 KOMIIETCHIIUIO, U OOIIMMH KOMITETEHITUSIMU:

VY 1.Ilomydars HHGOPMAIIHIO O MTapaMeTpax KOMIIBIOTEPHON CHCTEMBI;

V2.Iloaxntouars JAONOJHUTENBHOE O00OpPYJOBaHME M HAcTpauBaTb CBA3b MEXKIY
3JIEMEHTAMU KOMITbIOTEPHOM CUCTEMBI,

V3. [Ilpous3BoaWTh MHCTAULIIMIO M HACTPOWKY IPOrPaMMHOr0  oOecrneueHus
KOMITbIOTEPHBIX CHCTEM.

31. ba3oBple TOHATUA M  OCHOBHBIE MPHUHIMIBI I[OCTPOEHHUS  APXUTEKTYP
BBIYUCIIUTENBHBIX CUCTEM;

32. Tunbl BEIYUCIUTEIBHBIX CUCTEM U UX apXUTEKTYpPHbIE OCOOCHHOCTH;

33. OpraHu3anuo ¥ OPUHIUI PaOOThl OCHOBHBIX JIOTUYECKUX OJIOKOB KOMITBIOTEPHBIX
CHUCTEM;

34. [Ipoueccsl 06pabOTKH MH(OPMAIMK HA BCEX YPOBHIX KOMIBIOTEPHBIX apXUTEKTYD;

35. OcHOBHBIE KOMIIOHEHTHI IPOIPAMMHOI'0 00€CIIeYeHUsI KOMITBIOTEPHBIX CUCTEM;

36. OcHOBHbIE NPHUHLMIIBI YIPaBIEHUS pecypcaMd U OpraHM3allM J0CTylna K 3TUM
pecypcam.

OK 1 [ToHuMaTh CyIIHOCTh M COLIMAJIbHYIO 3HAYMMOCTh CBOEW Oynymied mnpodeccuw,
IPOSIBJIATH K HEM yCTOMYUBBIA HHTEpEC

OK 2 OpranuzoBaTh COOCTBEHHYIO [JESTEIbHOCTb, BBIOMpPATh THUIIOBBIE METOJABI U
CHOCOOB! BBIMTOJHEHHS MPOPECCHOHATIBHBIX 33/a4, OLIEHUBATh UX 3P(PEKTUBHOCTD
Y Ka4eCTBO

OK 3 [TpuHuMaTh pelieHus B CTAHAAPTHBIX M HECTAHAAPTHBIX CUTYaLUsAX U HECTH 3a
HUX OTBETCTBEHHOCTh

OK 4 OcymiecTBiATh MOUCK W HCHOJb30BaHHWE HWHGOpPMAlMK, HEOOXOAUMOW JUIs
3¢ (HEKTUBHOTO BBINNOJIHEHUSI NMPOPECCHOHANBHBIX 3a]ad, MPOPECCUOHANBHOIO U
JMYHOCTHOT'O Pa3BUTHUS

OK 5 Ucnonp3oBath MHPOPMALIMOHHO — KOMMYHHUKAIIMOHHBIE TEXHOJOTUU B
npodecCHOHATIBHON 1 TETbHOCTH

OK 6 PaGorare B KoOJuleKTHBE M B KOMaHze, 3PQPEKTUBHO OOLIATHCS C KOJUIETramH,
PYKOBOJICTBOM, MOTPEOUTENISIMU

OK 7 bpaTh Ha cebs OTBETCTBEHHOCTD 3a pabOTy WIEHOB KOMaH]Ibl (IOJYMHEHHBIX ), 32
pe3yJIbTaThl BBINOJIHEHUS 3aJaHHH

OK 8 CaMOCTOATEIBbHO OMpPENeNaTh 3aladdl MPOPECCHOHAIBHOTO U JIMYHOCTHOTO
Pa3BUTHS, 3aHUMATHCSI CAMOOOPa30BaHNEM, OCO3HAHHO TUIAHUPOBATH TMOBBIIICHHUE
KBaJTU(DUKAITIH

OK 9 OpueHTHPOBaTHCS B YCIOBHUSX YaCTOW CMEHBI TEXHOJIOTHH B MPOQeCcCHOHATHHON
JIEATEIIbHOCTH

[1K 1.1. BemoaHsATh pa3paboTKy crienupUKaIIi OTASTHHBIX KOMITIOHEHT.
TIK 1.2. OcymiecTBasaTh pa3paboTKy Koja IpOrpaMMHOTO TPOIYKTa HA OCHOBE TOTOBBIX
cnenuduKanuii Ha ypoBHE MOIYJISL.
ITIK 1.5. OcyiiecTBasiTh ONTUMHU3ALMIO POrPAMMHOTO KOJa MOYJISI
I1K 2.3. Pemrath BOpoChl aIMUHUCTPUPOBAHUS Oa3bl TaHHBIX.
[1K 2.4. Peann3oBbIBaTH METO/IBI M TEXHOJIOTUH 3aIIUTH HHGOPMAIMHU B 0a3ax TaHHBIX
I1IK 3.1. AHanu3upoOBaTh NPOCKTHYIO U TEXHUYECKYIO JOKYMEHTAIMIO HA YPOBHE
B3aMMOJICHCTBHS KOMIIOHEHT MPOTrPaMMHOI0 00eCIIeUeHHUS.
[1K 3.2. BeINOJHATH HHTETPALMIO MOYJIEN B IPOTPAMMHYIO CUCTEMY. 6
1K 3.4. OcymiecTBasaTh pa3padOTKy TECTOBBIX HAOOPOB M TECTOBBIX CIICHAPUECB
®dopmoii aTTecTauy Mo y4eOHOM TUCIUILINHE sBiseTcs AuddepeHInANbHBIN 3a4eT.



2. Pe3yabTaThl 0OCBOCHUS Y4eOHOM TMCHMILIMHBI, OAJIE/KALME POBEpPKe

2.1. B pe3yJsbTare aTTecTAIMH M0 Y4eOHOM JUCHMILJIMHE OCYLECTBJISAETCS
KOMILICKCHASI IPOBEPKA CJIeAYIIINX YMEHUI U 3HAHUM, a TAKKe JHHAMHUKA
(popmMupoBaHus 00IIMX KOMIIETEHIUIA:

Tabmuua 1.1

Pe3ysabTarsl 00yyeHus:

IToka3aTeiu oneHKH

®opMa KOHTPOJIS U

yYMeHHUsl, 3HAHUS U 001ue pe3yJabTara OLleHUBAHUS
KOMIIeTeHIIUH
YMmersb:
V1. [Monydats uapopMaiuio o | MOTUBUPOBAHHOE 1. Ompoc ¢ppoHTaTHHBIH,
napameTpax KOMIbIOTEPHOH 000CHOBaHHUE BBIOOPA U VH/IUBUYaJIbHBIN.
CHCTEMBI; MPUMEHEHHS METOIO0B U 2. TecroBoe 3a1aHue.
CIOCO0OB PELICHUS 3. CamocrosTenbHast
npoeCCHOHATBHBIX 3a/ad. pabora.
To4HOCTb, IPAaBUIBHOCTD U
MOJTHOTA BBHITIOJTHEHUS
npoecCHOHATIBHBIX 33au.
V2.Iloaxntouars JleMOHCTpanus ClIOCOOHOCTH 1. Omnpoc ¢hpoHTATBHBIH,
JIONOJTHUTENbHOE [IPUHUMATh PELICHUS B UH/IMBUYaJIbHBIN.
000py/IOBaHUE W HACTPAUBATH CTaHJAPTHBIX U 2. TecroBoe 3anaHue.
CBSI3b MEXK/Y 3JIEMEHTaMHU HECTaHJAPTHBIX CUTYALUIX U 3. CamocrosTenbHast
KOMITBIOTEPHOMN CHCTEMBI; HECTH 32 HUX pabora.
OTBETCTBEHHOCTb.
Hcnons3zoBanue
CMEeLUATU3UPOBAHHBIX
MPOTPaMMHBIX CPEICTB
OTJaJIKA IPOTPaMMHBIX
MOJTYJIEH.
VY3. YnpaBiaTe yueTHbIMU O0G0CHOBaHHOCTH BBIOOPA 1. Omnpoc ¢ppoHTaNBHBIH,
3aIUCsIMH, HACTPaNBaTh WH(POPMAIIMOHHBIX VH/IMBUIYaJIbHBIN.
napameTpsl pabouei cpebl HCTOYHUKOB JJIsl PEIICHUs 2. TecroBoe 3a/1aHue.
MOJTH30BATEIIS; npo¢eCCUOHANBHBIX 3a]1a4. 3. CamocrosTenbpHas
OmnepaTUBHOCTb MTOUCKA U pabora.
WCTIOJIH30BAHUS
Heo0X0AUMOM nHpopManuu
JUTSE Ka9Y€CTBEHHOTO
BBITOJIHEHUS
npodeccroHalbHbIX 3a]1a4,
npoeccHoHaNTBEHOTO U
JMYHOCTHOTO PAa3BUTHSL.
3HaTh:
31. basoBele mNOHATHSA W | BeIMOMHATH 1. IlpaxTuueckue
OCHOBHbIE NPUHIUIBI | KOHQUTYpUPOBaHUE 3aHATHUSA
IIOCTPOEHUS ApXUTEKTYp | anmapaTHbIX YCTPOMCTB; VYeTHbII onpoc
BBIUUCIIUTENBHBIX CUCTEM; YIIPaBJIATh YYETHBIMH TBopueckue paboTbI
3aITUCSIMH, HACTpamBaTh (moaroroBka
napameTpsl paboudell cpesbl Hpe3eHTaIHH,
M0JIb30BATENS; - YIPABIATH KPOCCBOP/IOB)
ouckamMu U (aiIoBBIMH

CHUCTEMaMH




32. Tumpl BBEMHUCIATEIBbHBIX
CUCTEM U HX AapXUTEKTYypHbIC
0COOEHHOCTH;

Hcnonn3oBanne
CHeIUaTu3UPOBAHHBIX
MIPOTPAMMHBIX CPEICTB
OTJIAJIKH MPOTPAMMHBIX
MOJTYJIECH.

Pa3pabotka KOMITOHEHT
OPOrPaMMHBIX ~ MOAYJCH ¢
HCIOJIb30BaHUEM
COBPEMEHHBIX

WHCTPYMEHTAIBHBIX CPEJCTB
U TEXHOJIOTHH.

1. TlpakTuyeckue 3aHATHUS
2. YCTHBIA onpoc
3. TBopueckue pabOThI
(moxroroBka
Mpe3eHTalNM,
KPOCCBOP/IOB)

33. OpraHuzanuioo U NPUHLUI
pabOThl OCHOBHBIX JIOTHYECKHX
OJI0KOB KOMITBIOTEPHBIX
CHCTEM;

TectupoBanue U  OTIAAKA

MIPOTPAMMHOTO cpencTaa.
Hcnons3oBanus
WHCTPYMEHTAJIBHBIX CPEICTB
Ha JTare OTJIAJKH
MIPOTPaMMHOT'O MPOJIYKTA.
CorpoBosxieHHE

IIporpaMMHOI 0 obecneyeHus
KOMITBIOTCPHBIX CUCTCM

1. TlpakTuyeckue 3aHATUS
2. YCTHBII onpoc
3. TBopueckue pabOTHI
(moaroroBka
MIPE3EHTaLNM,
KPOCCBOPJIOB)

34. Ilpomeccel  00pabOTKH
nH(OpPMAIIMA HAa BCEX YPOBHSX
KOMITBIOTEPHBIX apXUTEKTYD;

Brimonuare

KOH(pUTYypHpOBaHUE

anmnapaTHbIX YCTPOMCTB;
yIpaBIIsATh YYETHBIMU
3aMuCsIMH, HACTpauBaTh
napamMeTpsl pabodeil cpessl
[I0JIB30BATENSA; - YIPABIATh

qUcKkamMu U (aiIOBBIMU
CUCTEMAMH

1. TlpakTuveckue 3aHATHS
2. YCTHBIA onpoc
3. TBopueckue pabOThI
(moaroroBka
Mpe3eHTalNM,
KPOCCBOP/IOB)

35. OCHOBHBIE KOMIIOHEHTEI
MIPOrPaMMHOTO obecreueHus
KOMITBIOTEPHBIX CHCTEM;

Ucnonp3oBanue
CHeLUaTu3UPOBAHHBIX
IIPOTrPaMMHBIX CPENICTB
OTJIAJIKH MPOTPAMMHBIX
MOJTYJIEH.

Pazpabotka KOMITOHEHT
IIPOTPAaMMHBIX ~ MOAYJIEH ¢
HCIIOJIb30BAHUEM
COBpPEMEHHBIX

WHCTPYMEHTAJIBHBIX CPEJICTB
U TEXHOJIOTUH.

1. TlpakTuyeckue 3aHATUS
2. YcTHBIM onpoc
3. TBopueckue pabOTHI
(moaroroBka
MpE3EHTalNM,
KPOCCBOP/IOB)

36. OCHOBHBIE IPUHIUIIBI
YIIPaBIICHUS pECypcamMu U
OpraHu3aIK JOCTYIA K 3TUM
pecypcam.

TecTupoBanue 1 oTIaaKa
MPOTPAMMHOTO CPEJ/ICTBA.
Hcnonb3oBanus
WHCTPYMEHTAIBHBIX CPEJICTB
Ha JTane OTJIaIKu
MPOTPAMMHOTO TIPOJTYKTA.
CornpoBoxieHHE
MPOTPaMMHOTO 00eCTIeUeHUS
KOMITBIOTEPHBIX CUCTEM

1. TlpakTuyeckue 3aHATHS
2. YCTHBIH onpoc
3. TBopueckue pabOThI
(moaroroBka
MIpE3EHTALNM,
KpPOCCBOP/IOB)




3. OueHka ocBoeHusi y4eOHOM TUCHHUILIMHBI:

3.1. ®opMBbI 1 MeTOAbI OLIEHUBAHMS

[IpenmMeTroM OLIEHKM CIy’KaT yYMeHUss M 3HaHus, npenycMmorpeHHole PI'OC mo
nucturinae Ol 02 ApxXuTekTypa KOMIBIOTEPHBIX CHCTEM, HalpaBlIeHHbIE HA (OPMHPOBAHHE
001X 1 MpoeCCUOHATBHBIX KOMITETCHITUH.



KonTtposb 1 orieHka ocBoeHUs y4eOHON AUCITUIUTHHBI IO TeMaM (pasaesiaM)

Tabnuua 2.2

Texkyuuii KOHTPOJIb

IIpome:kyTOUHAs aTTeCTANMS

DJIeMeHT yueOHOH M CUMILIHHDI dopmMa KOHTPOJIsI Iposepsiembie OK, ®opma Iposepsiembie OK, V, 3
Y, 3. IIK KOHTPOJIA
VI, V2, V3
Paznen 1IIpeacraBienue uaigopmaunu B TTuppepenyuan 31,32 33 3495 36 OK I- 9
BBIYHCJIUTEIbHBIX CHCTEMAaX oHbLll 3auem IIK 1.1 TIK 1.2.01K 1.5, TIK2.3, IIK
2,4, IIK3,1, TIK3,2, TIK 3,4
Tema 1.1.ba3oBble NOHATUA U OCHOBHEBIE Yemuwui onpoc Vi, V2, V3

IIPUHLHUIIBI IOCTPOCHUS APXUTEKTYP
BBIYHMCIIUTEIBHBIX CUCTEM.

Camocmosmenvhas paboma
Ilpakmuueckas paboma Nel
Ipaxmuuecxas paboma No2
Ilpakmuueckas paboma Ne3
Ipaxmuueckas paboma No4
Ilpakmuueckas paboma Ne5
Ipaxmuuecxas paboma No6
Ilpaxmuueckas paboma Ne7
IIpakxmuuecxas paboma Ne§

31, 32,33, 34, 35, 36
OK1I-9

lIK1,1, IIK 1,2, [IK
1,5, 1IK 2,3, IIK 2,4,
IlIK 3,1, IIK 3,2, [IK
3,4

Tema 1.2. Tunbl BIYUCIUTENBHBIX CHCTEM
U UX apXUTEKTypHbIE 0COOEHHOCTH.

Yemmuwiii onpoc
Ilpakmuueckas paboma Ne9
IIpakmuueckas paboma Nel()
Ilpakmuuecxas paboma Nel |
IIpakmuueckasn paboma Nel2

Vi,V2, V3

31, 32, 33, 34, 35, 36
OK 1- 9

[IK1,1, IIK 1,2, IIK 1,5,
[IK 2,3, IIK 2,4, [IK 3,1

Camocmosmenvras paboma [IK 3,2, IIK 3,4
Pa3zjes1 2ApXUTEKTYPa U NPHHIHIBI Vi, ¥2, V3
PabdoThl OCHOBHBIX JIOTHYECKUX 0JI0KOB ﬂuqb?bep enyuar 13711< Igi %31,<314,231§}<31650 ﬁézi 1K
BBIYHMCJINTEIbHBIX CHCTEM bHBLU 3akem 24, IIK3.1, IK3,2, IK 3,4
Tema 2.1 Opranuzauust ¥ npuHIUI paboTsl | Yemubiti onpoc VI, ¥2, V3
OCHOBHBIX JIOTHYECKHX OJOKOB Ilpakxmuueckas paboma Nel3 ? Ib 32,33, 34, 35,36 OK

KOMITIBIOTCPHBIX CUCTEM.

Ipakxmuueckasa paboma Nel4
Ilpakxmuueckas paboma Nel5
Ilpakxmuueckas paboma Nel6

IIK 1,1, IIK 1,21IK 1,5,
IIK2,3, [IK 2,4, [IK3,1,

1IK3,2, [IK 3,4
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Ipaxmuyeckas paboma Nel7
Camocmosmenvuas paboma

Tewma 2.2 Jloruueckue 31€eMEeHTHI, y3JIbl,
OJIOKH M YCTPOMCTBA KOMITbIOTEPA

Yemmuwiii onpoc
Ilpakmuueckas paboma Nel8
Ipakxmuueckas paboma Nel9
Ilpakmuuecxas paboma Ne2()
Ipaxmuyeckas paboma No2 1
Ilpakmuuecxas paboma Ne22
Ilpaxmuueckas paboma No23
CamocmosmenvHasn paboma

Vi, V2, V3

31, 32,33, 34, 35, 36
OK1I-9

IIK 1,1, IIK 1,2,1IK
1,5, IIK2,3, IIK 2,4,
IIK3,1, 1IK3,2, IIK 3,4

Tema 2.3. Ilponeccer 00paboTKH
uH(OpMAIMK HA BCEX YPOBHSIX
KOMITIBIOTCPHBIX apXUTCKTYP.

Yemmuwiii onpoc
Ilpakxmuueckas paboma Ne24
IIpakmuyeckasn paboma Ne25
Ilpaxmuueckas paboma Ne26
IIpakmuueckasn paboma Ne27
Ilpakxmuueckas paboma Ne2§
IIpakmuyeckasn paboma Ne29
Ilpaxmuueckas paboma Ne3(0)
IIpakmuueckasn paboma Ne3 1
CamocmosmenvHas paboma

Vi, V2, V3

31, 32, 33,34, 35, 36
OK 1I-9

IIK 1,1, IIK 1,2,IIK
1,5, IIK2,3, IIK 2,4,
IIK3,1, IIK3,2, IIK 3,4

Tema 2.4 Opranuzanuust paboThl HaMSITH
KOMIIBIOTEpA

Yemuwi onpoc
Ilpakxmuueckas paboma Ne32
Ilpakmuueckas paboma Ne33
Ilpakmuueckas paboma Ne34
Ilpakmuueckas paboma Ne35
Ipakxmuueckas paboma Ne36
Ilpakmuuecxas paboma Ne37
Ilpakmuueckas paboma Ne38
Ilpakmuueckas paboma Ne39
Ipaxmuyeckas paboma Ne4()
Ilpakmuuecxas paboma Ne4 1
Ipaxmuyeckas paboma No42
CamocmosmenvHas paboma

VI1,V2, V3

31,32, 33,34, 35, 36
OK I1-9

IIK 1,1, IIK 1,2,1IK
1,5, IIK2,3, IIK 2,4,
IIK3,1, 1IK3,2, IIK 3,4

Pa3zjnen 3¥Ynpasienne BHEIHUMU
YCTPOMCTBAMM

Jugepenyuan
bHbLLU 3a4em

VI, y2, V3
B 1,32 33 34,35 36 OK I- 9
[IK 1.1 1K 1.21IK 1.5 [TK2.3, I[IK 2.4
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I1K3,1, I1K3,2, TIK 3,4

Tema 3.1 IIpuHUMIIBI yIIpaBIeHUE
BHEIIHUMM YCTPOHCTBAMHU

Yemuwii onpoc
Ipaxmuyeckas paboma Ne43
Ilpakmuueckas paboma Ne44
Ipaxmuyeckas paboma No45
Ilpakmuuecxas paboma Ne46
Ipaxmuyeckas paboma Ne47
Ilpakmuueckas paboma Ne48
Camocmosmenvuas paboma

Vi,V2, V3

31, 32, 33, 34, 35, 36
OK1I-9

IIK 1,1, IIK 1,2,IIK
1,5, IIK2,3, 1IK 2,4,
IIK3,1, 1IK3,2, IIK 3,4

Tema 3.2 Baemnue yctpoiictea 9BM

Yemuwu onpoc
Ipaxmuyeckas paboma Ne49
Ipaxmuueckas paboma Ne50
IIpaxmuueckasn paboma Ne51
Ipaxmuuyeckas paboma Ne52
Camocmosmenvras paboma

VI, V2, V3

31, 32,33, 34, 35, 36
OK1I-9

IIK 1,1, IIK 1,2,1IK
1,5, IIK2,3, 1IK 2,4,
IIK3,1, 1IK3,2, IIK 3,4

Tema 3.3 BHennue 3anoMUHAIONINAE
YCTPOMCTBA.

Yemmnwiii onpoc
Ipaxmuuecxas paboma No53
Ilpakxmuueckas paboma Ne54
Ipaxmuueckas paboma Ne55
CamocmosmenvHas paboma

Pa3nea 4. IlporpammHoe obecnieuenue.

Jluggepernyuan
bHbLI 3a4em

V1, y2, V3
31,32 33, 34,35 36 OK I- 9

IIK 1,1, IIK 1,2,TIK 1,5, IIK2,3, IIK

2,4, IIK3,1, I1K3,2, IIK 3,4

Tema 4.1 OcHOBHBIE KOMITOHEHTHI Yemmuwiit onpoc VI, V2, V3
MPOrpaMMHOTO 00ecTieueHUs Ilpakmuuecxas paboma Ne56 31,32, 33, 34, 35 36
OK I-9

KOMITIBIOTCPHBIX CUCTCM.

Ipakxmuueckas paboma Ne57
Ilpakmuueckas paboma Ne58
Ilpakxmuueckas paboma Ne59
Camocmosmenvras paboma

IIK 1,1, 1IK 1,2,1IK
1,5, IIK2,3, IIK 2,4,
IIK3,1, IIK3,2, IIK 3,4

Tema 4.2 CucteMbl aBTOMATHU3aIlMU
MIPOTPaMMHUPOBAHUS

Yemmuwiii onpoc
Camocmosmenvuas paboma

Vi,V2, V3
31,32, 33, 34, 35, 36
OK I-7

Paznen 5. Bolunciaure/bLbHbIE CHCTEMBI.

Hughgpepenyuan
bHbLIU 3a4em

V1, V2, V3
31,32 33, 34,35 36 OK I- 9

IIK 1,1, IIK 1,2,IIK 1,5, IIK2,3, IIK

2,4, IIK3,1, IIK3,2, IIK 3,4

12




Tema 5.1 OcHOBHBIE TPUHITUIIBI
YIpaBJICHUS peCypcaMu U OpraHU3aIHs
JIOCTYTIA K 3TUM PECypCaM.

Yemmuwiii onpoc
Ilpakmuueckas paboma Ne6()
Camocmosmenvuas paboma

13




3.2. TunoBble 3a1aHUsl AJ151 OLEHKH OCBOCHHUS Y4eOHOM JUCHUNIIMHBI

3.2.1. TunoBbIe 3aJaHUA AJI OLEHKH 3HAHUM.

1) TecroBble 3aganus:
Bapuant Ne 1

1. YUto Takoe OCHOBHAsi MaMsATh KOMIbIOTEpa?
2. Jlath onpeiesieHNue MOHATHIO KTPUTTEP»?
3. [lepeuncnuth Ha3HAYEHUE U OCHOBHBIE XapakTepuctuku O3Y.
4. Yto Takoe accouuaTUBHAs NaMATh KOMIIbIOTEpa?
5. Onucath BUIBI OOJIBIIUX UHTETPATBbHBIX cxeM [13Y.

Bapuant No 2
. Uto o111 - namsTh KOMITbIOTEpa?
. Jlatb onpeienieHne MOHITHIO «CYMMAaTOp»?
. [lepeuncnuth Ha3HAYEHUE U OCHOBHBIE XapakTepucTuku [13V.
. Uto Takoe paccioeHue namstu?
. Onmcars BUABI OOJBIINX HHTETPATBHBIX cxeM O3Y.

Bapuanr 1
1 3apanue. BoiOepuTe npaBWJIbHbIE OTBETHI

1. Jlomeuka MOKpHITasg CIOEM IMbUIM, Ha KOTOPOH OCTpPOMl Majao4ykoil MPOBOAWIWCH JIMHUU U
BBIKJIQJIBIBAINCH KaKHe-HUOYAb MPEIMEThl Ha3bIBaJIaCh:
a. BECTOHUIIKAasl KOCTb;
0. abax;
B. COpo0aH;
r. koctsmku Henepa.

DA WN

2. Kak Ha3pIBaeTCsl CUCTEMA CUHCIICHMSI, B KOTOPOM Kaxaas Iudpa UMEET OJTHO U TOXKE 3HAUCHUE
HE3aBHCHMO OT IOJIOKEHUS B 3allMCH Yncia?

a. MO3HMIIMOHHAS,;

0. HETTO3HIIMOHHAS,

B. apa0ckasi;

T. PUMCKasl.

3. Jlormueckuii amemeHT OBM 171 CliokeHUs Yucel:
a. TpUITEp;
6. cymmarop;
B. et dpatop;
r. mudparop.

4. KonuuectBo 6UT, 00pabaThIBa€MbIX MPOLIECCOPOM 32 OJUH MPUEM:
a. CUCTeMa KOMaH[;

0.0pICTpOICHCTBHE;

B.MaKCHUMaJIbHBII 00bEM aJipecyeMoil mamsTH;

T. Pa3psIHOCTb.

5. [Mamsars OBM — 310:

a. IIPOLECCOp, KOTOPBIN SBIIAETCS «MO3IOM» KOMIIBIOTEPA;

0. COBOKYITHOCTH BCEX 3alIOMUHAIONINX ycTpoicTB OBM;

B. COBOKYITHOCTb TPUITEPOB IS 3alIOMUHAHUSI HH(OpMAIIUH;
I. MECTO, JUIs XpaHEHUs HEHY»KHOH MH(OpMaIiy.



6. Bua mamsTH, KOTOpasi MpenHa3zHauyeHa sl MPOMEXKYTOYHOTO XpaHEHUs MHPOpMaLuu MpU
oOMeHe TaHHBIMU MEXy ycTporicTBamMu OBM:

a. 0O3Y;

6. [13V;

B. B3Y;

r. [IT13V.

7. OTHOIIIEHHE EMKOCTH 3aIIOMUHAFOIIET0 YCTPOMCTBA K €ro (PU3HYECKOMY 00BbEMY Ha3bIBACTCS:
a. EMKOCTBIO;

0. YIeIbHOU €MKOCTBIO;

B. OBICTPOJICHCTBHEM;

T. OTIEPAaTUBHOCTHIO.

8. MukpokaHaabHas apxHTEKTypa, HecoBMmectuMmas ¢ ISA/EISA, opueHTHpOBaHHAs Ha
ACMHXPOHHOE (PYHKIIMOHUPOBAHWE IIIMHEI U MTPOIIeccopa

a ISA;

0. MCA;

B. PCI;

r. EISA.

9. Onruyeckas MBIIIb -. ..

a. IBWKEHUE (PUKCHPYETCS] MEXaHUYECKH U CBSI3aHO C IEPEMEIICHUEM YacTel YCTPOMCTB.

0. JBWKEHHE MIapuKa OTCJICKUBACTCS C IOMOIIBIO JIBYX BaJIMKOB C MPOPE3SIMU H JIBYX
ONTHYECKUX AP CBETOIUO-(POTOIUO/I.

B. JIBIDKCHUE OTCJIC)KUBACTCS C TIOMOIIBIO JIBYX TMap CBETOAMOOB U (DOTORIIEMEHTOB.

I. 3TO CTEpPKEHb-PyUYKa, OTKIOHEHHWE KOTOPOH OT BEPTHUKAIHHOTO TMOJOXKEHUS MPUBOAUT K
MEPEIBIKEHUIO KypCcopa B COOTBETCTBYIOIIEM HAIIPABICHUH TI0 SKPaHy MOHHUTOPA.

10. PyuHoii ckanep...

a. OpurrHaja aBTOMAaTHYECKU IIEPEMEILAETCS OTHOCHUTEIBHO CKAaHUPYIOIIEW TOJIOBKH, 4acTO
MMeEEeTCs aBTOMAaTHYeCKas 110/1a4a JOKYMEHTOB

6. BHemHe HanOMUHAOT (OTOYBEIMYUTENb: BHU3Y JISKUT CKAHUPYEMBbI JOKYMEHT, a HaBepXy
HAaxOJIUTCS CKaHUPYIOIAsi TOJIOBKA

B. ByMaxHbIil nMCT ¢ M300pa)keHWEM MM TEKCTOM KJaJeTcs Ha MPO3PAuyHyI0 CTEKIISTHHYIO
MIOBEPXHOCTh, TMOJ KOTOPOM MPOXOAUT PACHO3HAIOIIMI 3JIEMEHT CKaHepa, M 3aKpbIBACTCs
KPBIIIKOMI

r. [IpokaTsIBatOT 1O MOBEPXHOCTH JOKYMEHTA PYKOU

11. Ilpennoxenus B i3bIKe MporpaMMupoBanusi AccemOiep: BHYTpU UIEHTU(HUKATOPOB U YHCET
npooebt

a. BO3MOXHBI;

0. HEIOIYCTUMBI;

B. 00S13aTCIbHEI;

T. IOIYCTHUMBI.
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a. Kimaccudukanms Xenepa,

6. Knaccudukamus [lopa;

B. Knaccuduxkanus XokHu,

r. Knaccudukanus CKuUTMKOpHA.

13. ApxHTeKTypa CynepKOMITbIOTEpPa, B KOTOPO KayK/bIH MPOLIECCOP UMEET CBOIO ONEPATUBHYIO
MaMsATh:

a.mapajienbHasi MyJIbTHIIpOLIeCCOpHas 00paboTKa;

0.acuMMeTpHYHasi MyJIbTUIIPOIIECCOpHast 00paboTKa;

B.CUMMETpUYHAs MYJIbTHIIPOIIECCOpPHAst 00paboTKa;

T. TOCTIeIOBaTENbHAS MYJIBTHIIPOLIECCOPHAsT 00pabOTKa.

2 3ajxanme. [lepeBecTr yrcaa U3 OJHOM CUCTEMbI CUHUCIICHUS B IPYTYIO:
124,3510 — Xg;
1010110101, — Xsg;
46,25 — X190

Bapmuanr 2
1 3ananue. BoiOepuTe NpaBuJibHbIE OTBETHI

1. [lepcoHanbHBIE KOMIBIOTEPHI, HA KOTOPBIX pabOTaIN MOJIB30BATENH C O0IEH KOMIBIOTEPHOM
MOJIFOTOBKOM, HAXO/ICh 32 CBOMM pabo4MM CTOJIOM, OTHOCATCS K:

a. Ilepsomy nokoseHuIO;

6. Bropomy nmokoJyieHHIO;

B. TpeTbeMy NOKOJIEHUIO;

r. YerBepToMy MOKOJICHHIO.

2. BazoBbie 1udpel 16-puyHOI CHCTEMBI CYUCITICHHUS:
a 0-15;

6. 0-9, A-F;

B. 0-9, A.-G;

r. 1-16.

3. KomOuHaIMoHHas cxeMa C HECKOJBKMMH BXOJAMH M BBIXOJaMH, HpeoOpasyroiias Ko,
NI0JIaBaeMBblil Ha BXOJ], B CHTHAJI Ha OJTHOM M3 BBIXOJIOB:

a. TpUrrep;

6. cymmarop;

B. nemmudpaTop;

r. mumdparop.

4. Knaccudukanus apuMeTHUECKO-TOrMYECKOT0 YCTPOHCTBA MO CTPYKType (BO3MOXKHO
HECKOJIbKO BapHUAHTOB):
a. C HEMIOCPEACTBEHHBIMU CBS3SIMY;



0. MHOTOCBS3HEIE;
B. OJIOYHEIE;
. MHOTO() YHKITHOHAJIbHBIC.

5. Ha OBM c namsteio B 4 MOaiT MOXKHO:

a. CIylaTh COBPEMEHHYIO MY3bIKY;

0. paborath B cpeae WindowsXP;

B. pabotath B cpeae MS DOS u npocTelimmmx TEKCTOBBIX peAaKkTopax;
I'. HUYETO HEeJIb3s JeJaTh.

6. Bun mamsitu, nHbOpMAaIns U3 KOTOPOH MOXKET «CTEKAThY:
a. ITMHAMUYeCKas 1aMATh;

0. craTuyeckas naMsTh;

B. TEHEPUPOBAaHHAS MTAMSITh;

. TOCTOSIHHAS IaMSITh.

7.3anomMuHaroI1Iee yCTPOHCTBO, BKIItouaeMoe Mexay O3Y u nmporeccopom:
a. [13VY;

6. [I13Y;

B. CO3Y;

r. b3V.

8. lluna, mommepxkuBaromas pexum Plug&Play, ckopocTHOW peXuM MNEepechbUIKH IMaKeTOB
JAHHBIX, OJHO3HAYHO ONpEENAIoNas YCTPONWCTBA, HCHOJB3YIOLIAsCs B OCHOB Ha (Qaili-
cepBepax:

a. ISA;

0. EISA;

B. PCI;

r. MCA.

9. [leuaTaromue ycTpoiicTBa OBIBAIOT (BO3ZMOXKHO HECKOJIBKO BAPHAHTOB):
a. TOCUMBOIIBHEIE,

0. MOCTPOUHBIE,

B. IOCTPaHUYHBIE,

T. TO3HAKOBBHIE.

10. ITnotrep - ...

a. YCTPOMCTBO JJIs BBIBO/Ia MH(POPMALIMU U3 KOMITBIOTEpPA

0. ycTpolicTBa 115t olf(POBKU U BBOJIa B KOMITBIOTEP U300payKEHUN ¢ OyMa)KHBIX KOTIHI

B. DJIEKTPOHHOE YCTPOWCTBO, THpeoOpasytomiee Trpaduueckuii o0pa3, XpaHsluiics, Kak
COJIEp’)KMMOE TaMsATH KOMIbIOTepa (MM camMoro ajamnrtepa), B (Gopmy, MNPUTOAHYIO s
JAJIbHEHIIIETO BBIBOJIAa HA DKpaH MOHUTOpA

I. YCTPOMCTBO, KOTOpPO€ YEpPTUT TrpadUKd, PUCYHKH WU AUArPaMMBI I0J] YIpaBJIEHUEM
KOMIIBIOTEpA.

11. Tpemnoxkenuss B si3bike nporpammupoBanus AccemOiiep: [lepeHOCHTh TpeIoKEeHHE Ha
CIIEAYIONIYIO CTPOKY MIIH 3aITMCHIBATh J{Ba MPEIJI0KEHUS HA OHON CTPOKE:

a. BO3MOKHO;

0. HENb34;

B. 00sI3aTENLHO;

. MHOT/IA.
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a. Kimaccudukans Xeniepa,

6. Knaccudukamus [lopa;

B. Kinaccudukanus Xoxuu;

r. Knaccudpukanust CkunnukopHa.

13. ApxuTekTypa CyNepKOMIIBIOTEpa, B KOTOPOHM TIpylma MpoleccopoB paboTaeT ¢ oOuien
OIEPATUBHOU ITAMSTBIO:

a.fapajuienbHas MyJbTHIIPOLIECCOPHAs 00paboTKa;

0.acUMMeTpHYHAasE MyJIBTHIIPOLIECCOPHAs 00paboTKa;

B.CUMMETPUYHAs MYJIbTUIIPOLIECCOPHAs 00padoTKa;

T. IOCJIEI0BaTENIbHAsI MYJIBTUIIPOLIECCOPHAs 00paboTKa.

2 3aJaHHUeE. C.HO)KI/ITB qucija B [[BOI/I‘IHOﬁ u HeCﬂTHqHOﬁ CUCTECMAaX CUHUCIICHUA.
a) 100101011,+10011100, — Xo;
b) 375+255 — X1p

Bapuanr 3
1 3apanue. BoiOepure npaBu/ibHbIe OTBEThI

1. bonbmue namnossie 9BM ¢ OZHONPOrpaMMHBIM PEKUMOM PadOThI, HA KOTOPBIX paboTanu
WHXEHEPBI-ITPOrPaMMHUCTBI, HAXOSICh B MAIIMHHOM 3aJIe, OTHOCSTCS K:

a.llepBoMy OKOJIEHHIO;

6. Bropomy nokosneHuio;

B. Tperbemy nokoseHumo;

r.YeTBepTOMY IIOKOJIEHUIO.

2. llecsatuunoe yucio 0.65 B JBOMYHOM CHUCTEME CUUCIEHHS PaBHO (C TOYHOCTHIO -5 3HAKOB
MOCJIE 3aMsATOM):

a. 0,10101;

6. 0,10100;

B. 0,01101;

r. 0, 00101.

3. Ycrpo#cTBO, BRIOMHSAIONIEE TPeoOpa3oBaHie MO3UIIMOHHOTO KO/1a B N-pa3psIHbIN IBONYHBINA
KOJl

a. TPUITED;

0. cymmarop;

B. femmdpatop;

r. mudparop.



4. Knaccudpukanus apuMeTudecKo-IOTHIECKOr0 YCTPOMCTBA MO OpraHU3alluu JeUCTBUN Hall
omepaniaMu (BO3MOYKHO HECKOJIBKO BAPUAHTOB):

. IOCJICOBATCILHOIO JICHCTBUS,

. MAPAIJIEIBLHOTO JIEUCTBUSI;

. 0JI04YHBIE;

. MHOTO()YHKITHOHAJIbHBIEC.

= m O

. [lamMaATh ipeTHA3HAYCHA TS

. XpaHEHUs JaHHBIX;

. VICP’)KUBAHUS Pa3psiioB B COCTOSHUU «0»;
. IOMEIIEHUS TyJa HeHY)XHOW UH(pOpMAaIny;
. MO’KHO OOOMTHCE O€3 Hee.

7 W Ve

6. Bujg maMatd, B KOTOpPOH HMH(OPMAIMI0 MOXHO H3MEHSATh C ITOMOIIBIO CICIHATbHOM
anmnapaTryphbl:

0o3Y;

113Y;

TIII3Y;

B3V.

AR o

. BI/III namMsATHU, KOTOpad nNp€aAHasHa4YCHa JJIA pasMCIICHUA JaHHBIX, BAAUMBIX Ha DKpaHEC:
KOII-I1aMATh,
. MECTHasi 1naMATh,

BUJICONIAMSATB;
b3V.

JE oo N

8. Ilunua, maromias BO3MOKHOCTb peaii30BaTh MHOTOIOJIB30BATEIbCKUNA W MHOTO03aJadHbIH
PEKUMBI PabOTHI MPOIIECCOPa, MOTYYaTh TOCTYI K KoHTposuiepy VGA, numerolas moBbIIIEHHYIO
IUIOTHOCTH Pa3MEIICHHS BHIBOJOB MHKPOCXEM M Pa3beMOB:

a. MCA;

0. EISA;

B. PCI;

r. USB.

9. ...OBIBaIOT py4HbIE, TUIAHIIIETHEHIE, OapabaHHBIE.
a. [IpunTtepsl

6. CxaHepbl

B. [InoTTepsr

r. Ananrepsl

10. Cxkamnep - ...

a. YCTPOMCTBO JJIs BBIBO/Ia MH(POPMALIMU U3 KOMITBIOTEpA

0. ycTpolicTBa 1ij1st olf(POBKU U BBOJIa B KOMITBIOTEP M300payKEHUN ¢ OyMa)KHBIX KOTIHI

B. DJIEKTPOHHOE YCTPOWCTBO, TNpeoOpasytomiee Trpaduueckuil o0pa3, XpaHslMiics, Kak
COJIEp’)KMMOE TaMsATH KOMIbIOTepa (MM camMoro ajamnrtepa), B (QopMmy, MNPUTOAHYIO JUIS
JAJIbHEHIIIETO BBIBOJIAa HA DKpaH MOHUTOpA

I. YCTpOMCTBO, KOTOpPO€ YEpPTUT TrpaduKd, PUCYHKH WM AUATPAMMBI I0OJ YIpPaBJIEHUEM
KOMIIBIOTEpA.

11. 3k mporpammupoBanus AccemOnep: KomaHAbl CIOXKEHHS M BBIYMTAHUS (BO3MOXHO
HECKOJIbKO BapHUAHTOB):
a. ADD;



0. INC;

B. ADC;
r. NEG.
12.
MIMD
| |
I'IEpEKJ'II'D\-IaEI'U'IbIE KDHBEﬁEprIE CETH |

C 00 WeN MamaTe | — p;gﬂ;ﬂ?ﬁ'e |
C pacnpegen&HHoR | | |
M&an ATER mnepiy Okl
WMEPAPRXMHECKME
— CTRYETYPEI
WMSMIEH AI0 WE
— KOHG My pELphg

a. Kimaccudukanms Xeniepa,

6. Knaccudukanus JI)xoHcoHa;

B. Kinaccudukanus Xoxuu;

r. Knaccudpukanust CkuinukopHa.

13. INapannenpHas apXUTEKTYpa ¢ BEKTOPHBIMH ITPOLIECCOPAMMU:
a.PVVP-apxurekrypa;

0.acUMMeTpHUYHAas apXUTEKTYPa;

B.CUMMETpUYHAsI ApXUTEKTYPa;

T. IIOCJIEOBATEIbHAS APXUTEKTYpa.

2 3apanue. [locTpouTs TaOIMIly COCTOSIHUSA MO CIEAYIOUIeH (QyHKIUU:

F=X&YV(XVY)&X

Bapuanr 4
1 3axanne. BoiOepuTe NpaBuJIbHbIC OTBETHI

1. Omnpepenute TmNpu3HaK, MO KOTOPOMY HH(pOpMAIUS JEIUTCA Ha 3JIEMEHTApPHYIO,
OMOJIOTHYECKYI0, COLIMATIBHYIO:

a.  Ilo cmocoOy mepenayu U BOCIPUSITHS;

6. Ilo oOuiecTBeHHOMY Ha3HAYEHUIO;

B. Ilo oOmacTi BOSHUKHOBEHHS;

r. ITo crarycy.

2. B BOCbMEpUYHOMN CHCTEME CUMCIICHUS JIJIS 3aITMCH YHCEIT UCTIONB3YIOTCS U (PHI:
a.0,1,2,3,4,5,6,7;

0.1,2,3,4,5,6,7,8;

B.-4,-3,-2,-1,1, 2, 3, 4;

r. 0, 8.

3. DIEeKTpPOHHBIE CXEMbl C OJHHUM WM HECKOJIbKUMHU BXOJAAMH W OJHUM BBIXOJOM, Yepe3
KOTOPBIE MMPOXOST AIEKTPHUECKIE CUTHANBI, TpeacTapistomme 0,1 - 31o

a. JJOTN4YCCKUC DJICMCHTHI,

0.  JIOTUYECKHE Y3IIbI;



B.  JIOTHMYECKHE OJIOKH;
I.  JIOTHYECKHE YCTPOMCTBA.

4. Knaccudukanusi apupmMeTHuecKO-JIOTUYECKOr0 YCTPOMCTBA MO BUAY 00pabaThIBaEMbIX YHCEI
(BO3MO>XHO HECKOJIBKO BApUAHTOB):

a. MOCJIeI0BATENILHOTO IEHCTBUS;

0. mapasuieNIbHOTO JEHCTBUS,

B. IBOUYHBIE;

T'. ABOUYHO-ACCATUYHBIC.

5. Ha OBM c namsthio B 8 MOaiT MOKHO:

a. pabdotats B cpene OS/2 u MSDOS;

0. cMOTpeTh BUICO(PHIBMBI M UTPATh B CJIOXKHBIE UTPHI;
B. HCIIOJIB30BATh JJIsl CEPBEPOB JIOKAIBHBIX CETEH;

T. HUYETO HeJb34.

6. MeTo1 opraHu3aluu ONepaTUBHON MaMATH, IPU KOTOPOH HaMsTh aJpecyercs Mo rpaHHIaMm
CTpaHULL:

a. METOJl CTPAaHUYHON OPraHU3aluu;

0. METO/ CTaTUYECKUX KOJIOHOK;

B. METOJ] YE€PEIOBaHUS aIPECOB;

T. IOTPaHUYHBIN METOJ,.

7. Bun mamsaTH, KOTOpas MpeacTaBiisgeT coOOM IENOYKy PerucTpOB M YCTPOEHA IO HPUHIUILY
«IIOCIEAHUY TIPUILEI — IIEPBBIN YIIE»:

a. [13Y;

0. cTeK;

B. [IT13Y;

r. B3V.

8. IlluHa, KoTopas SIBJIIETCS MOPTOM YCKOPEHHOTO IpaduuecKoro BHIBOIA:
a. VLB;

6. IDE;

B. AGP;

r. PCI.

9. IlpoeKIIMOHHBIECKAHEPHI. . .

a. OpurrnHan aBTOMAaTHYECKH IIEPEMEIAETCS OTHOCHUTEIBHO CKAaHUPYIOIIEW TOJIOBKH, 4acTO
MMeEEeTCs aBTOMAaTH4YEeCKas 110/1a4a JOKYMEHTOB

6. BHemHe HanoMUHAOT (OTOYBEIMYUTENb: BHU3Y JISKUT CKAHUPYEMBbIl JOKYMEHT, a HaBepXy
HAaxOJIUTCA CKaHUPYIOIAsi TOJIOBKA

B. ByMaxHbIil mHCT ¢ M300pa)keHWEM MM TEKCTOM KJaJeTcs Ha MPO3PAuyHYI0 CTEKIISTHHYIO
MIOBEPXHOCTh, MOJ KOTOPOM MPOXOAUT PACHO3HAIOIIMM AJIEMEHT CKaHepa, W 3aKpbIBaeTCs
KPBIIIKOI

r. [IpokaTsIBatOT IO MOBEPXHOCTH JOKYMEHTA PYKOU

10. )Kunkokpuctaianyeckre MOHUTOPHI (BO3MOKHO HECKOJIBKO BapHUaHTOB)

a.OCHOBHOMH 3JIeMEHT JUCILIes] — 3JIEKTPOHHO-Ty4eBas TpyOKa.

0.3apsimpl  mepenaroTcs  4Yepe3 TMAaCcCUBHYIO MATpPUIy — CETKY HEBUAMMBIX HHTEH,
TOPU30HTAIBHBIX U BEPTUKAJIBHBIX, CO3/IaBasi B MECTE MEPECeUEHUs] HUTEH TOUKY U300pakeHus

10



B.Ero mepennss, oOpamieHHas K 3pUTENI0 YacTb C BHYTPEHHEH CTOPOHBI IOKPHITA
JTIOMHUHO(GOPOM — CHELMAIbHBIM BEIIECTBOM, CIIOCOOHBIM H3JIy4aTh CBET NpH IONAJaHUU HA
HEro OBICTPBIX AIEKTPOHOB

I'.Co3naroTcs myTeM 3allOJHEHMs IPOCTPAHCTBA MEXAY JBYMs CTEKJISHHBIMHU ITOBEPXHOCTSIMHU
MHEPTHBIM ra30M, HAIpUMEP aprOHOM MJIM HEOHOM.

11. A3pik mporpammupoBaHusi AccemOiiep: KoMmaHabpl yMHOXEHUS U J€JI€HHsA(BO3MOXKHO
HECKOJIbKO BapHAHTOB):

a. MUL;

6. DEC;

B. IMUL;

r. IDIV.

HE KaXOoA CTYNEHK
CNOEO W3 w BUT

— w' CTYNEHER
KOHEEHREpS

+Y

k LlI'I—HH| : d Fd

And d' DY maryT
BLITh cuenneHsl

un

k' UM wz k moryT
12 paboTaTe B MakpoOKOHERHEpE

a. Knaccudukanus Xenmiepa;

6. Knaccudukanus J>xoHcoHa;

B. Kimaccudukanus Kpummnamapdu;
r. Kinaccupukanust CkunnukopHa.

13. Bo3MOXHOCTh HapallMBaHUs YHMCIAa U MOIIHOCTH IPOILIECCOPOB, 0OBEMOB ONEPaTUBHON U
BHEIIHEW NTaMATU U IPYIUX PECYPCOB BBIUNCIUTEIBHON CUCTEMBI:

a. onepadeTbHOCTD;

0. OIIepaTUBHOCTb;

B. KJIacTep;

T. MacIITabUPyeMOCTb.

2 3aganue. [lepeBecTn uncia U3 OJHON CHCTEMBI CUUCIIEHHS B PYTYIO:
a) 9710 — Xie;
b) 6A,116 — X10;
C) 134,25 — X,

Bapuanr 5
1 3axanne. BoiOepuTe NpaBUJIbHbIC OTBETHI

1. Ompenenute npu3HAK, MO KOTOpOMY HHGMOpPMALMsS AETUTCS HAa MaCCOBYIO, JIMYHYIO,
CHeLHaNbHYIO:

a.  Ilo cmocoOy mepenayu 1 BOCIPUSITHS;

6. Ilo oOuiecTBeHHOMY Ha3HAYEHUIO;

B. Ilo oOmacTi BOSHUKHOBEHHS;

r. ITo crarycy.

2. Konmn4ecTBO pa3inuyuHbIX YHCEN, UCTIOIB3YEMbIX ISl H300paKeHHsI Yicel B JAHHOU CUCTEME
CUHCJICHHUS:
a. OcHOBaHHE CUCTEMBI CUMCIICHUS
0. ITo3uLms CUCTEMBI CUHCIICHM,
11



B. CJIOBO CUCTEMBI CUMCIICHUS
I'. 3HaKH CUCTEMbI CHUCIICHUS.

3. KomOuHMpOBaHHBIE CBSA3KH, BXOISAIINE B COCTAB JIOTHYECKHUX CXEM - 3TO
a.  Tpurrepsr

0 Bentunuy;

B.  Perucrpsr;

r CyeTyuku.

4. Knaccudukanus apu@MeTHIeCKO-JTOTHUYECKOr0 YCTPOWCTBA IO CIOCO0Yy ACHCTBUN HaL

ornepasaaMy (BO3MOKHO HECKOJIbKO BapUAHTOB):

iR e W

0l v

6

. IIOCJICAOBATCIBHOT'O ,HeﬁCTBHH;

. MAPAIJIEIBHOIO JIEVUCTBUS;

. ABONYHBIC,
. ABONYHO-ACCATUYHBIC.

. Ha DBM c namsrerio B 32 Mo0aiita u 00j1ee MOXKHO:

. paborats B cpeae WindowsXP;

. paboTaTh B MHOOBIX CpeAax U C JTOOBIMU MTPHIIOKECHUSIMU;

. HCIT0JIB30BATh IJIAA CCPBEPOB JIOKAJIBbHBIX ceTeﬁ;
. HU4YCro HEJIb34.

. Meton opraHuzanyu OnepaTHBHOM NaMsTH, IPU KOTOPOH MH(OpPMALHUs 3alMChIBACTCS TI0

OJIOKaM:

H ® oD

BRI e) B RN

9

0w o

. METOJT CTPOK/KOJIOHOK;

. MCTOA CTATHYCCKHUX KOJIOHOK;

. METOJT YepPeIOBaHUS aJIPECOB;
. OJIOYHBIA METO.

. Bun nmamMsTH, IIOUCK B KOTOpOﬁ MMPOU3BOAUTCH IO €€ COACPKUMOMY (HO KIIIOYCBOMY CJ'IOBY)Z

. acconraTuBHas NIaMsITh,

. IOUCKOBas 1aMsThb,

. aJlpeCHasl aMsTh;
. CIIOBapHasl IaMsATh.

. ITopT ny1g otHOBpeMEHHOM nepeauu 8 OUT nHGOpMaIIH:

. IOCIIEJOBATEIIHHBIM;

. TapaJUIEIIbHBIM;
USB,;
IDE.

. HpI/IHTCpBI MOXKHO pPa3AC/IIMTh Ha T'pYyIIbl IO MPUHIUITY JeHCTBUS (BO3M0)KHO HCCKOJBKO

BapHaHTOB):
a. MaTpUYHBIE,

0
B

. TEpPMHYECKHUE,

. CTpYHHBIE,

I. JIa3epHBIC.

10. Pa3pstHOCTh CKaHepa H3MepsIeTcs B...
aln

0

B

JIIOMMax

.0alTax

12



r. ourax

11. S3pik mporpammupoBanusi AccemOiep: KomaHIbl CloXKeHHs M BBIYUTAHUSA(BO3MOXKHO
HECKOJIbKO BapHAHTOB):

a. SUB;

6. DEC;

B. SBB;

r. NEG.

12. JIns xnaccudukanyy mnapajjiesibHbIX BBIYHUCIUTENBHBIX CHUCTEM IpeajaraeT MCHOIb30BaTh
YeThIPEe XapaKTEPUCTUKH: CTENEHb TPAHYISIPHOCTH; CIOCO0 peanu3alud Tapaien3Ma,;
TOTMOJIOTHS ¥ IPUPOJA CBSI3U MPOIIECCOPOB; CIIOCOO YIPaBIIEHUS IPOLIECCOPaMHU.

a. Kimaccudukanus basy;

6. Knaccudukanus JI>xoHcoHa;

B. Kimaccuduxanms Kpummrnamapou;

r. Kinaccudpukanus CkunnukopHa.

13. Haubonee pacnpocTtpaneHHbIMU H3 cucTteM kiacca SIMD sBistiroTces ...cucTeMbI, KOTOPBIC
HanOoJsiee TPHUCTIOCOONIEHBI Uil PEUICHHS 3a/a4, XapaKTepU3YIOIIUXCS MapauieIn3MOM
HE3aBHCHUMBIX 00BEKTOB WM JaHHBIX.

a. KJICTOYHEIC,

0. acCOLIMAaTHBHEIE;

B. MAaTpUYHBIC

r. JHK.

2 3adaHUeE. CHO)KI/ITB yHuciia B ,[[BOI/ILIH()ﬁ u HCCHTHqHOﬁ cucreMax CHUHUCIICHUA.
a) 11101101,+1010111, — Xy;
b) Ab516+2B16 — X1o

Bapuant 6
1 3apanue. BoiOepurte npaBu/ibHbIe OTBEThI
1. Onpenenure nmpu3HaK, MO0 KOTOpOMY MH(pOpMalUs JIEIUTCS HAa BU3YAIbHYIO, ayJIUalbHYIO,
TaKTHWJIBHYIO U T.JI.:
a. [lo cmocoOy mepenaun U BOCIIPUSITHUS;
6. [To o0miecTBEeHHOMY Ha3HAUEHUIO;
B. ITo 001acT BOBHUKHOBEHUS;
r. [To cmocoOy oToOpaskeHus.

2. TlepeBon uymcen W3 MIECTHAALIATEPUYHOW CHCTEMBI CUMCICHHS B JABOMYHYIO M HA00OpOT
OCYIIIECTBIISCTCS

a. 1o TeTpajam;

0. mo Tpuaaam;

B. CJIeBa HAIPaBO;

T. ClIpaBa HaJICBO.

3. DJIeMEeHT 3MEeKTPOHHBIX CXEM, KOTOPHI MOXKET HAaXOJIUTHCS B JIFOOOM U3 JIBYX YCTOMUYMBBIX
COCTOSIHUH, a TAK)K€ MHOTOKPATHO MEPEXOANUT U3 OJTHOTO COCTOSIHMSL B IPYrO€ - 3TO

a. Tpurrep;

0. BeHTuin;

B. Peructp;

r. Cueryuk.

13



4. TlpuHMN agpecHOCTH Jorudeckoro ycrporictBa 9BM ¢on Helimana (BO3MOXXHO HECKOJIBKO
BapHaHTOB):

a.llporpammbl U JaHHBIE XPAHITCS B OAHOM M TOMH K€ MaMsITH.

0. o0ecrieyrBaeT aBTOMATH3AIMIO MTPOIECCOB BhIYMCICHUN HAa OBM

B.IIPOLIECCOPY B MIPOU3BOJIBHBIM MOMEHT BPEMEHU JIOCTYITHA Jito0as syeika.

r. CTpyKTypHO OCHOBHAsI TAMSITh COCTOUT U3 MPOHYMEPOBAHHBIX STUEECK

5. ITamATH XapakTepusyercs:

a. 00bEMOM M CTOUMOCTBIO;

0. KoJIM4ecTBOM MH(POPMALIUU B CKOPOCTHIO;

B. EMKOCTbIO, Y/I€IbHON €MKOCTbIO, OBICTPOIECHCTBHEM;
r. 00bEMOM, CKOPOCTHIO0, CTOMMOCTBIO.

6. Metox opraHu3alMy ONEPATHBHON NaMATH, NPU KOTOPOHM WHGOpMAanus pa3MemlaeTcs B
OIPECIIEHHON KOJIOHKE:

. METOJT CTPOK/KOJIOHOK;

. METOJI CTATUYECKUX KOJIOHOK;

. METOJ] CTPAaHUYHOM OpPraHU3alny;

. CTPaHUYHBIN METOL.

e A =

. O3Y oTHOCHUTCH K:
BHEIIIHCH ITaMsITH;

. BHYTPEHHEHN NaMsTH;
. TIOCTOSIHHOM MaMSTH;
. 00IIICH TTaMSsITH.

- B NI

.B OHepaHHOHHOﬁ CUCTCMC ITOCIICAOBATCIIbHOMY ITOPTY IMPHUCBANBACTCA JIOTHYCCKOC UM
COM;

LPT;

USB;

IDE.

0® o

. Jlururaitzep - 3T0 yCTpOHCTBO, I1aBHOE Ha3HAYEHUE KOTOPOTo —
. TIeYaTh

. pactmdpoBka

. oru(poBKa U300paKeHUH

. o0ecrieyeHre CBsI3U MEXKAY MPUHTEPOM U KOMITBIOTEPOM

0w OV ©

10. Pa3pemrarorasi CiocOOHOCTh CKaHepa
a. ot 75 mo 1600 dpi

6. 01 0 10 75 dpi

B. oT 1600 1o 3200 dpi

r. ot 100 go 1650 dpi

11. 53k mporpamMmupoBaHus AcceMOyiep: K JIOTHYECKMM KOMaHAaM OTHOCATCS (BO3MOXHO
HECKOJIbKO BApUAHTOB):

a. KOMaH/[Ibl CIIOXKEHUS;

0. KOMaH/Ibl JJOTHYECKUX OIepaluii;

B. KOMaHbl CDAaBHCHUS;

I. KOMaH]Ibl CABUTOB.

14



12. ApxutekTypa Jr000r0 KOMIIbIOTEpa — aOCTpakTHas CTPYKTypa, COCTOSINAs U3 YeThIpex
KOMITOHEHTOB: IIPOLIECCOP KOMAaH/I, MPOIIECCOP JaHHBIX, UepApXUsl MaMITH U MEPEKII0YaTeNb.

a. Kimaccudukanus basy;

6. Knaccudukamus JI>xoHcoHa;

B. Kimaccuduxanms Kpumrnamapou;

r. Knaccudukanus CKuuMKOpHA.

13. Ilpoueccopsl, B OCHOBE PabOThl KOTOPBIX JICKHUT MPUHIUI OOpaOOTKH MHOTHX JTAaHHBIX C
ITOMOIIIBIO OJTHOM KOMAaHIbI

a.HEUpPOHHBIE;

0. IOTOKOBEIE;

B.0a3 MaHHEBIX;

I'. KOMMYHUKAaIMOHHBIE.

2 3apanme. [TlocTpouTh TabIMILy COCTOSIHHS O CIIEAYIOMIECH ()YHKITHH:

F=X&YVXVY&(XVY)

Bapmuant 7
1 3ananue. BoiOepuTe NpaBuJibHbIE OTBETHI
1. BennunHa, XapakTepu3yoLas IpoLecc, He UMEIOLIUI IEPEPHIBOB WIIN IPOMEKYTKOB!
a. TUcKpeTHas popma mpeacTaBieHuss HHPOPMaIUH,
6.HenpepbIBHAs (popMa npeAcTaBICHUs HHPOPMALIUY;
B. II0JIE3HOCTb UH(OpMALINY;
I. IOJTHOTa UH(OPMAIIHH.

2. IlepeBoj umcen M3 BOCBMEPUYHOM CHCTEMBbl CUMCICHHS B JIBOMYHYIO U HAo000pOT
OCYIIIECTBIISIETCS

. TIO TeTpajiam;

. IO TpHaiaM;

. CJIEBa HAIIPaBo;

. CIIpaBa HaJeBo.

- Ao R

. [ludposas cxema, BHITOTHSIONIAS (PYHKIIMK CUETa, TOCTPOSHHAs Ha 0a3e TPUTTEPOB, - 3TO
. Iudpatop;

. Cymmarop;

. Perucrp;

CueT4uk.

0 W o e W

4. TIpyHIMTT OJHOPOAHOCTH MAMATH JIOTUYECKOro ycTporictBa DBM ¢on Heiimana:
a.llporpamMmbl 1 JaHHBIE XPAHITCS B OAHON M TOH K€ TaMSITH.

0. obecnieyrBaeT aBTOMATH3AIIMIO TTPOIIECCOB BRIYUCIICHUI Ha DBM

B.IIPOIIECCOPY B MPOU3BOIBHBI MOMEHT BPEMEHH JIOCTYITHA JIt00as ssueika.

r. CTpyKTypHO OCHOBHASI ITAMSATH COCTOUT M3 MIPOHYMEPOBAHHBIX TYCCK

5. Merox opraHuM3ainuy ONepaTUBHOM NaMATH, IPU KOTOPOW MaMsTh MpeICTaBiseT coOoit
MaTpHILy, COCTOSILYIO U3 CTPOK U KOJIOHOK:

a. METOJT CTPOK/KOJIOHOK;

0. METO/ CTaTUYECKHX KOJIOHOK;

B. METOJ] CTPAaHUYHOM OpraHu3aluu;

I'. METOJ AMHAMUYECKUX KOJIOHOK.
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6. Bug namsTu, B KOTOPYIO MOKHO BHOCUTh U3MEHECHUS:
a. 0O3Y;

6. [13VY;

B. [1I13Y;

r. B3V.

7. MakcuMabHOE KOJMYECTBO JaHHBIX, KOTOPOE XPAHUTCS B TAMSTH, HAa3bIBACTCS:
a. EMKOCTBIO;

0. yAeIbHOM EMKOCThIO;

B. OBICTpO/ICHICTBHEM;

I. ONEPATHUBHOCTHIO.

8. B onepanoHHO cucTeMe napajuieIbHOMY IIOPTY IPUCBANBAETCS JIOTHUECKOE UMSL:
a. COM;

6. LPT,

B. USB;

r. IDE.

9. PonukoBbI€ CKaHEPHI. ..

a. OpurvHaia aBTOMAaTUYECKU IEPEMEIIAETC OTHOCUTEIbHO CKAaHUPYIOUIEH TOJOBKH, 4YacTo
MMEETCsl aBTOMAaTU4eCcKas 1oJa4ya JOKYMEHTOB

0. BHemrHe HanmOMUHAIOT ()OTOYBEIMYUTENh: BHUA3Y JISKUT CKAHUPYEMBI JOKYMEHT, a HaBepXy
HaXOJUTCs CKaHUPYIOILasl FOJI0BKa

B. bymaxkHbIil nucT ¢ M300pakeHUMEM WIM TEKCTOM KIIAJETCSl HAa IMPO3PAUYHYIO CTEKIISHHYIO
MIOBEPXHOCTb, IOJ KOTOPOM IPOXOAUT PACIO3HAIOIIMKI JJIEMEHT CKaHepa, U 3aKpbIBaeTCs
KPBIIIKON

r. [IpokaTsIBalOT 110 MOBEPXHOCTH JOKYMEHTA PYKOU

10. [11a3mMeHHbIE MOHUTOPHI (BO3MOKHO HECKOJIBKO BAPHAHTOB)

a. OCHOBHO 3JIEMEHT JucCIIes — JIEKTPOHHO-JIy4€eBas TpyOKa.

6. 3apsanel nepenaroTcs 4Yepe3 IMAacCHBHYKD MATpHIly — CETKYy HEBHJIMMBIX HUTEH,
TOPU3OHTAJIBHBIX U BEPTUKAJIBHBIX, CO3/1aBasd B MECTC IICPCCCUCHUS HUTEH TOYKY I/I306pa)I(€HI/I$[
B. Ero mepenuss, oOpamieHHas K 3pUTENI0 4YacTh C BHYTPEHHEH CTOPOHBI IOKpBITA
J'II-OMI/IHO(i)OpOM — CIICHUaJIbHBIM BE€IIECCTBOM, CHOCOOHBIM H3J1y4aTb CBCT IIPH MOINaJaHUN Ha
HEro OBICTPBIX AJIEKTPOHOB

I'. Co3pmarotes myTeM 3aIloJIHEHUsI IPOCTPAHCTBA MEXKAY JBYMS CTEKISIHHBIMU MOBEPXHOCTIMU
MHEPTHBIM ra30M, HallpUMep aproHOM HJIK HEOHOM.

11. S3eik mporpammupoBanusi Accembnep: KomaHapl JOTHYecKHX —oOrepanuii(BO3MOXKHO
HECKOJIbKO BapUAHTOB):

a. AND;

6. DEC;

B. OR;

r. XOR.

12. JlroOyro mapasieNbHYI0 BBIYUCIUTEIBHYIO CHCTEMY MOXHO OJHO3HAYHO OIMHCATh
NIOCJIEI0BATENBHOCTRIO PEIIEHUM, NPUHATBIX HAa JTalle €€ IPOEKTHPOBAHMS, a CaM IIPOLECC
MIPOEKTUPOBAHUS MIPEICTAaBUTh B BUJE JIEPEBA.

a. Knaccudukanus bazy;

6. Knaccudukamus JI>xoHcoHa;

B. Kinaccuduxanms Kpumnamapou;
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r. Knaccudukanus CxkumukopHa.

13. D10 MUKpOUHMIIBI, SBIAIOLIME COOOM  HEYTO  CpeaHee  MEXAY  IKECTKUMU
CHEIUAIM3UPOBAaHHBIMU HHTETPATbHBIMU MHUKPOCXEMaMH M THOKMMHU MpOIlecCCOpaMu OOIIETOo
Ha3HA4YECHMS.

a. HEHPOHHBIE;

0. IOTOKOBEIE;

B. 0a3 MaHHEBIX;

I'. KOMMYHHUKallHOHHBIE.

2 3apanme. [lepeBecTr uncia U3 OJHOW CUCTEMbI CUMCIICHUS B IPYTYIO:
a) 111011101, — Xge;
b) 7510 Xs
C) 125,345 — X1p

Bapuanr 8

1 3apanue. BoiOepuTe npaBuiibHbIE OTBETHI
1. IlocnenoBarenbHOCTh CHUMBOJIOB, XapaKTEpU3YIOLIash IPEPBIBUCTYIO, H3MEHSIOLIYIOCS
BEJIMYUHY:
a. TUcKpeTHas popma mpeacTaBieHuss HHPOpPMaIUH,
0. HerpepbIBHAs opMa MpecTaBlieHUs HH(HOPMAIIUK;
B. II0JIE3HOCTb UH(OpMALINY;
T. IOJIHOTa HH(POPMAITHH.

2. Cuctema CUMCICHHsS, B KOTOPOU IH(pa MEHSIOT CBOETO KOJIWYECTBEHHOTO 3HAYCHHsS TpPU
W3MEHEHUHU UX PACIIOJIOXKCHHS B UHCIIC:

a. YHapHas;

0. ITO3UIIMOHHAS;

B. HETMIO3UIIMOHHAS;

I'. KOJUYECTBEHHAS.

3. ¥3en OBM, KOTOpBII COCTOUT U3 CUCTEMBI 3alIOMUHAIOLINX JIEMEHTOB U YIPaBIISIOIIEH 3TOM
CHCTEMOM JIOTUYECKOU CXEMBI, - 3TO

a. lludparop;

6. Cymmarop;

B. Perucrp;

r. Cuer4uk.

4. ITpuHIMI TPOrPaMMHOTO YIIpaBJIeHuUs JIoruueckoro ycrpoiictsa 9BM ¢on Heilimana:
a. IPOrpaMMBl U JJAHHBIE XPAHATCSA B OJHOW U TOM K€ MaMsTH;

0. o0ecrieurBaeT aBTOMATH3AIMIO MTPOIIECCOB BhIYMCICHUN Ha DBM;

B. IIPOLIECCOPY B MPOU3BOJIBHBIA MOMEHT BPEMEHH JIOCTYITHA JIt00as sueiika;

. CTPYKTYPHO OCHOBHAs IaMSATh COCTOUT U3 IIPOHYMEPOBAHHBIX SYEECK.

. [TpopomkuTETLHOCTh OOpAIIeHHs K TaMSTH Ha3bIBAETCS:
. €MKOCTBIO;

. YIEIBbHOU €MKOCTBIO;

. OBICTpOCIICTBHEM;

. OTIEPATUBHOCTHIO.

0 W OV

6. I13Y orHOCHUTCA K:
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a. BHEIIHEH MaMsiTH;
0. BHyTpEHHEH MaMATH;
B. IIOCTOSIHHOM I1aMsTH,
r. 0011Iel HaMATH.

7. Bun mamsaTH, KOTOpas MpejacTaBisgeT coOOM IENOYKy PerucTpoB M YCTPOEHA IO IPUHIMILY
«IIOCIIEAHUN IIPUILEIT — IIEPBBIN YIIEI»:

a. [13V;

0. cTeK;

B. [III3Y;

r. B3V.

8. YHHUBepcaJbHBI MOMEXOYCTOHYMBBIM WMHTEpQEiic, KOTOPhId MpeAHa3HauYeH Uil paboThI C
nepupepuiHbIMU YCTPOHCTBAMH JIHOO0T0 THIIA

a. VLB;

6. IDE;

B. PCI;

r.ESDI.

9. IlpunTepsl mo crnoco0y (opMHUpPOBAaHUS CHMBOJOB JENATCA Ha (BO3MOXHO HECKOJBKO
BapHaHTOB):

a. 3HaKOIeYaTaoUINe,

0. 3HAKOCUHTE3UPYIOILINE,

B. MATPUYHbIC,

T. TEpPMUYECKHE.

10. Buneoamanrep - ...

a. YCTPOMCTBO JJIs BBIBO/Ia MHPOPMALIMU U3 KOMIIbIOTEpPA

0. ycTpoticTBa 715t olI(POBKU U BBOJIa B KOMITBIOTEP U300paKEHUN ¢ OYMa)KHBIX KOTIHI

B. DJEKTPOHHOE YCTPOWCTBO, IHpeoOpasyromee Trpauueckuil o0pa3, XpaHsAlMiics, Kak
COJIEp’)KMMOE TaMsATH KOMIbIOTepa (MM camMoro ajamnrtepa), B (QopMmy, NPUTOAHYIO JUIS
JJIbHEHIIIETO BBIBOJA HA DKpaH MOHUTOpA

I. YCTPOMCTBO, KOTOpPO€ YEpPTUT Trpa@uK{, PUCYHKH WM JAUATPAMMBI I0J] YIpPaBJICHUEM
KOMIIBIOTEpA.

11. S3pik mporpammupoBanus AccemOiep: Komanapl normdeckux omepanuii (BO3MOXKHO
HECKOJIbKO BApUAHTOB):

a. Joruueckoe U,

0. nornueckoe He;

B. Jornueckoe Wnu;

I'. Uckirouaromee Mnu.

12. CoBOKYHMHOCTh B3aUMOCBSI3aHHBIX M B3aUMOJCHCTBYIOIIMX HpoueccoB wm IOBM,
nepupepuitHoro 000pyAOBaHUS U MPOrPaMMHOTO OOecCleyeHus, NpenHa3HaueHHas s coopa,
XpaHeHus, 00pabOTKH U pacnpezeneHuss HHGopMauu —

a. MOTOK JIaHHBIX;

0. ITOTOK KOMAaHJT;

B. KJIacTep;

T. BBIYHACIUTENbHAS CUCTEMA.
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13. ...cucremsl oTHOCATCA K Kiaccy SIMD u BKiIr04aioT HEKOTOPOE MHOXKECTBO OINEPALMOHHBIX
YCTPOMCTB, CIIOCOOHBIX OJHOBPEMEHHO IO KOMaHIaM YIPABISIONIETO0 YCTPOWCTBA BECTH
00pabOTKy HECKOJIBKUX MMOTOKOB JTAHHBIX.
a. HEHPOHHBIE;
0. IOTOKOBEIE;
B.0a3 MaHHBIX;
T. ACCOI[MATHUBHBIE.

2 3agaHue.

1.3anummTe ykasaHHbIE KOMaHIbI B BOCBMEPUYHOM H JIBOMYHOM BHJIE.

2. 3anomHuTe TaOJIUILy, ONPEIE/INB, KAKUE 3HAYeHUs OyIyT COIEPKAThC B AUeiKax
MaMATH U B PETUCTPAX.

3.  OObsAcHUTE, UTO IPOU3OIET HOCHIE BBITIOIHEH S KaKI0M U3 KOMaHI.

WcxonHble 1aHHBIE:
INCR1

I[O BBIINIOJTHEHUA KOMAaHAbI ITocne BeITIOTHEHHUS KOMaH/bI

AJnpeca nmamsitu 3HaueHne JaHHBIX Anpeca mamsTu 3HaueHne JaHHBIX
10004 <KOJI KOMaHIbl> 10004
Peructper 3HadeHne TaHHBIX Peructper 3HaueHne TaHHbBIX
R1 124551 R1
3T3JIOH OTBE€TOB K KOHTPOJIbHBIM 3a/TaHUAM
3apanue 1.
1 2 3 4 5 6 7 8
1 0 r a B 0 a § a
2 0 o 0 a a a § 0
3 o B r a o a r B
4 r a, 0 B, T B, T a, 0 B, T a 0
5 r B a a B B a B
6 B a B a B 0 a 0
7 o B B o a S a 0
8 o 0 a B o a § r
9 B a,0,B o o a,0,B,T |B a a, 0
10 r r o o r a r B
11 0 o a,0,B a a 0,B,T |a,B,T a,B, T
12 o o B a B r a r
13 o B a T B o T r
3aganue 2.
Bapmuanr 1
1) 124,355 — X3

124:8=15(0),

15:8=1(7)

0,35*8=2,8

0, 8*8=1,6

0,6*8=4,8

0,8*8=6,4

0,4*8=3,2
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124,3510 =170, 21463

2) 1010110101, — X3¢

1010110101,=1*2%4+0*28+1%2"+0* 26+ 1*25+1*24+0*23+1*22+0*21+1*2°=512+1

28+32+16+4+1= 69319

69310116:43(5)
43:16=2(11)

1010110101, — 2B51s

3) 46,25 — X1o
46,25 =4*8'+6*8%+2*81=32+6+0,25=38,25,,

Bapuanr 2

a) 100101011,+10011100; — Xy;
+100101011,

10011100,

111000111,

b) 375+255 — X1p
375=3*81+7%8%= 31,
25g =2*81+5*8°=21,,
3110+2110=5219

Bapuanr 3

[TocTpouth TabIUIly COCTOSHHUS MO CIAEAYIOUIEH QPYHKINU:

F=X&YV(XVY)&X;

X| Y | X XVY XVY (XVY) &X X&Y F
0 0 1 0 1 0 0 0
0 1 1 1 0 0 1 1
1 0 0 1 0 0 0 0
1 1 0 1 0 0 0 0
Bapmuanr 4

a) 9710 — X16

97:16=6(1)

9710 =611

b) 6A,116 — X10

6A,115 =6*161+A*16°+1*161=96+10+0,0625=106,0625,

C) 134,28—X2

134,24=1*8%+3*81+4*8%+2*81=64+24+4+0,25=92,25,,
Bapmuanr S

a) 11101101,+1010111, — X,

11101101,

71010111,
101000100,
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b) A516+2B16 — X1o
A516-A*16'+5*16°=1654

2B16=

2*16'+B*16°=43,,

16510+4315=20819

BapuanT 6

[TocTpouTh TaOGIUILY COCTOSHUS 110 CIEAYIOIEH (YHKITUH:
F=X&YVXVY&(XVY),

Y

X&Y

XVY Y&(XVY) | X&Y VX

0 0 0 0

R o|lo|X
R OO

=l

0 1 1 0
0 1 0 1
1 1 1 1

Bapuant 7

a)

b)

Bapuanr 8

111011101 , — X1

111011101 ,=1*28+1*27+1*254+0*25+1*2%+1% 2341 %224+ 0*21+1*2°=477,,
477:16=29(13)

29:16=1(13)

111011101 ,=1DDyg

7510 — Xg
75:8=9(3)
9:8=1(1)
7510 :1138

125,345 — X1
125,344=1*82+2*214+5*8%+3*8 14+ 4*82= 85 4375,,

B Bocemeprunom kojie komanaa INCR1 umeer Bux 005201 (0052 — ko komaH w1, 0 —
KO peXrMa MpsMoii afpecauu, 1 — Homep peructpa), B 1sonanom — 000 000 101 010 000 001.

005201

210 BBIIIOJTHEHUA KOMAaH/AbI

ITocye BEITTOTHEHUS KOMaH/IbI

AJipeca mamsTi 3HaueHne JaHHBIX AJlpeca mamsTi 3HaueHue JaHHBIX
10004 005201 10004 005201

Peructpsl 3HaueHne JaHHBIX Peructpsl 3HaueHne JaHHEIX
R1 124551 R1 124552

B PE3YJIbTATC BBIITOJHCHUA 3TOH KOMaHIbI COACPIKUMOC PECrucTpa R1 YBCIUYUTCA Ha 1
(124551+1=124552).

Bapuanr 1

Bapmuanr 2

1. K10 sBIg€TCAa OCHOBOIIOJI0KHUKOM

MaTeMaTU4YECKON
a) Apucrorenb

1. CioBo "moruka" o003Hayaer. ..
a) popma MBIIIEHUS, B KOTOPOH OTPakaroTCs
MIPU3HAKH TTPeIMeTa

JIOTUKH:
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0) [exapt Pene
B) Jleiionui I'.B.
r) Jxopmx Bynb

0) COBOKYITHOCTh IIPaBMJI, KOTOPBIM
NMOAYUHACTCA NPOUECC MBIIJIICHUA

B) MBICITb, K KOTOPOI YTO-TO YTBEPIKIACTCS
HJIM OTPULACTCA O MPEAMCETAX

T') IPUEM MBIIICHHUS, KOT/Ia U3 UCXOTHOTO
3HAHUS MOJIy4aeTCs HOBOE 3HAHUE

2. Jlorm4deckast onepanus, COOTBETCTBYIOIIAs
coro3y "NU" —s70...

a) UMILTAKAIIAS

0) SKBUBaJICHIIHS

B) TU3BIOHKIIHS

') KOHBIOHKITHS

2. Jloru4eckast onepanus, COOTBETCTBYIOIIAS
coro3y "MJIN" — sTo

a) UMILTUKALIAS

0) SKBUBAJICHIIUS

B) JTU3BIOHKIIMS

') KOHBIOHKITHS

3. Jlormueckas oneparus, COOTBETCTBYIOIIAs
corozy "ECJIM..., TO..." —art0...

a) UMIUTHKAIUS

0) SKBUBAJICHIIHS

B) JU3BIOHKIIUS

') KOHBIOHKIIHS

3. Jlorudeckas oneparys, COOTBETCTBYIOIIAs
corozy "TOI'IA U TOJIBKO TOI' IA,
KOI'IA" —a10...

a) UMIUTHKALINS

0) SKBUBaJICHIIUS

B) JTU3BIOHKIIHS

') KOHBIOHKIIHS

4. Bricka3siBanue A —B 710HO TOrma u
TOJIBKO TOTJa, KOTrja ...

a) A UCTUHHO, a B n0oxHO

0) A u B coBnmanarot

B) A noxHO, a B uctuano

r) A u B uctuHHbI

4. Bricka3piBanue A «<»B uctunno, Torna u
TOJIBKO TOTZa, KOIzia

Bri6epute oauH U3 4 BapMaHTOB OTBETA:

a) A ucTuHHO, a B 10%HO

0) A u B coBnanator

B) A J0XHO, a B uctunno

r) A u B uctuHHbI

5. Uro He OTHOCUTCA K mHepu(pepuitHbIM
ycTpoiicTBam?

a) MaHUITYJIATOPBI;

0) J)KeCTKHI JIHUCK;

B) MOJIEM;

r) O3Y.

5. K n03ULIMOHHBIM CHCTEMaM CUHCIICHUS He
OTHOCHTCS

a) pumckas CC;

0) necsatuunas CC;

B) nBonyuHas CC;

r) mectHaauarepuynas CC.

6. Uto Takoe Mukpomnpoueccop?

A) UHTErpanpHas MUKpOCXeMa, KoTopas
BBITOJIHAET ITOCTYNAIOLIUE HA €€ BXOJ
KOMaH/1bl (HalpuMep, BBIUUCIICHNE) U
ylnpaByieHue paboToi MalINHBI;

B) ycrpoiicTBo 1151 XpaHeHusl Toi
UH(pOpMaIIUHU, KOTOpast YaCTO UCIOIb3YeTCs
B pabore;

C) ycTpoiicTBO U1 BBIBOJIa TEKCTOBOM MITH
rpaduueckoil HHpopMaIHy;

M) ycTpoiicTBo 11 BBOJA anaBUTHO-

U (POBBIX TaHHBIX.

6. Haznauenwue npoueccopa:

A) ynpasnsarts padotoii [1IK ¢ momonisro
ANEKTPUUYECKUX UMITYJIbCOB;

B) nonkimtouath nepudepuiibie yCTpoHCcTBa K
MarucTpay;

C) BBINONHATH KOMaH/Ibl OTHOM MPOTpaMMbl B
JTaHHBII MOMEHT;

J1) BEIOTTHATH apu(PMETUKO-IOTHYECKHe
ollepalyu U yrpasisaTh XOA0M
BBIYHUCIIUTENILHOTO MpoIiecca.
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7. Haiinure coorBercTBue: Hardware - 31o:
A) camas nonyJispHas cuctema Juis
komneroTepoB IBM PC;

B) anmapartnas yacTe KOMIIbIOTEPA;

C) cucrema, o0ecnieunBaroias Co3aHue
HOBBIX IPOTPAMM,;

J1) MoniepHU3aNKs anmapaTHON WA
MIPOrpaMMHOM YaCTU KOMITbIOTEPOB

7. Haiinure coorBercTBuE: Software — 3T10:
A) nporpamma BCIIOMOTaTeIbHOIO
Ha3HAYEHUS;

B) cucrema «BKirOunI U paboTaii»

C) nporpammHoOe obecriedeHne KOMIbIOTEPaA;
J1) mporpaMMsl JUIsl MOAKIOYEHUS K
KOMIIBIOTEPY HOBBIX YCTPOICTB

8. BHemnmHss maMsITh HEOOX0AMMA JIJIS:

A) UTs XpaHEHHS 9YaCcTO U3MEHSIOICHCS
uH(OpPMAIIUU B TIPOIECCE PEIICHUS 33/1a4H;
B) u1st TOATOBpEMEHHOTO XpaHEHUS
UH(OPMAIIUHU TIOCTIC BBIKITIOUCHUS
KOMITbIOTEPA,

C) nst 06paboTKH TeKymei nHpopMaIHH;
D) /i NOCTOSIHHOTO XpaHEeHUsT THPOPMALIUU
0 paboTe KOMITBIOTEPA.

8. O3V — 310 mamsITh, B KOTOPOIA:

A) XpaHUTCSI UCTIONTHSEMas B JAHHBI MOMEHT
BpPEMEHU MpOorpaMma U JaHHbIE, C KOTOPHIMHU
OHa HENOCPEACTBEHHO PabOTaeT;

B) xpanutcs nuaopmaus, mpucyTcTBue
KOTOPOIi TIOCTOSTHHO HEOOXOJMMO 1S pabOTHI
KOMITBIOTEPA;

C) xpaHuTcst ”HPOPMAIHS, HE3ABUCHMO OT
TOr0 pabOTaeT KOMIIbIOTEP WIIU HET;

J1) XpaHsTCS IPOrpaMMBbI, IpeIHA3HAYCHHBIC
IUTs1 00ECTICYCHHS AUAJI0Ta TOJIB30BATENS C
KOMITBIOTEPOM

9. Yro Takoe KOI-namste?

A) namsTh, B KOTOpOil 0OpabaTbiBaeTCs
IIporpaMMa B JJaHHBII MOMEHT BPEMEHU;

B) namsTh, B KOTOpON XpaHUTCS
uHpopmanus, nocne Boikiaouenus I11K;

C) cBepxomnepaTuBHasi TaMSTh JJIs1 XpPaHEHUS
4acTO MCIONIb3yeMbIX JaHHBIX O3V

J1) maMsATh, B KOTOPOW XpaHATCS CUCTEMHBIE
(ailnpl onepanoOHHON CUCTEMBI.

9. Yrto Takoe aapecHOe MPOCTPAHCTBO?

A) MakcumalibHOE KOJIMYECTBO Pa3psiioB
JIBOMYHOTI'O KOJA JIJIsl CHMBOJIA;

B) neprnoandHOCTH UMITYJIHCOB,
CUHXPOHU3UPYIOIIUX PadOTy YCTPONCTB
KOMIIBIOTEPA;

C) MHOXXECTBO a/IpeCcOB sTY€EK MaMsITH, K
KOTOPBIM oOpaliaercs mpoLeccop;

J1) curHan, onpenesionnil xapakrep ooMeHa
nHpopmanuen.

10. Ykaxure, B KaKUX ClIydasx
BBICKA3bIBAHUE UCTUHHO, a B KAKUX JIOKHO:

(A= B)e (B_/\ K)

10. Ykaxure, B KaKUX CIIydasx BbICKa3bIBaHHUE
HCTUHHO, a B KaKHX JIOKHO:

[(A/\B) = Aj = (AlB)

ITaJIOHBbI OTBETOB K MOJIYT0/I0BOH CPe30B0il KOHTPOJIbLHOI padoTe

Mo JTUCIMIIINHE
OI1.02ApxXuTeKTYpa KOMIIBIOTEPHbIX CHCTEM

Ne ponpoca | 1 2 3 4 5 6 7 8 9

Bapmuanr 1 r r a a r a B B il

Bapuanr 2 0 B 0 r a c c a c
Bapmuanr 1

10. Uctunno npu A=0, B=1 u npu A=1 n B=1, Jloxxno mpu A=0, B=0 u npu A=1, B=0.
Bapuanr 2.

10. Uctunno npu A=0, B=1, Jloxxuo npu A=0, B=0 u npu A=1, B=0, mpu A=1 u B=1.
TI'ogoBasi cpe3oBasi KOHTPOJIbHAsI padoTa




Bapuanrt 1 Bapuanr 2
1. Bunsl namsitTu 6051€€ BBICOKOTO YPOBHS 1. K sHeprone3aBucuMoi naMsaTu
HUMEIOT. ... OTHOCHUTCS
a) MEHBINI 00hEM, MEHBIITYIO CKOPOCTh a) [13Y;
JOCTYTIA; 0) O3VY;
06) MeHpmmi  00beM,  OONBLIYIO B) )KECTKHM JTUCK;
CKOPOCTh JIOCTYIIA; r) flash.
B) Oompmuii  00BEM,  MEHBIIYIO
CKOpPOCTb JIOCTYIIA;
r) Oompmuii  00beM,  OOJBIIYIO

CKOPOCTBb JOCTYIIa

2. MuHuManpHas eAWHHIIA WHQOpPMAIHH
B JIBYXYPOBHEBOW HEpPapXHH - 3TO...
a) OaiT;
0) siueiika;
B) KJIacTep;
r) OJIOK.

2. CuctemHas IIUHA HE COJICPKHT. ..
a) MUHY ajpeca;
0) WMHY JaHHBIX;
B) AJIY;
I') LIMHY yIIPaBJICHHUS.

3. Hcnonw3oBanue KOII-TTAMSATH B
KadyecTBe Oydepa MExay MPOLECCOPOM
U TIAMSATBIO — 3TO. ..
a) YepeIoBaHHUEe NaMSITH;
0) pa3OueHMEe TaMsTH Ha CTPAHMIIBI;
B) KDIIUPOBAHHUE NAMSITH;
r) parMeHTanus namsTH.

3. CkopocTh
3aBUCHT OT...
a) o0beMa KECTKOTrO JUCKA;
0) Hanuuus nepudepuitHbIX YCTPONUCTB;
B) CKOPOCTH HaKaTHs Ha KJIABUIIH
KJIaBHATYPBI;
r) 00beMa ornepaTUBHON MaMSITH.

paboThI KOMITbIOTEpA

4. VYsen, npeaHa3zHAuYEHHBIN ISl TIpHeMa,

BPEMEHHOTO XpaHEHUS W  BBIIAYH
MAaIlIMHHOI'O CJIOBA - 3TO. ..

a) perucrp;

0) Tpurrep;

B) CUETYHK;

') CyMMaTop.

4. 3anoMuHaOILUM 3JIEMEHTOM
JUHAMHUYECKON aMSTH SIBJIIETCS
a) KOHAEeHCcaTop;
0) Tpurrep;
B) PETUCTP;
I') IOJIyCYMMaTop.

5. TlocnemoBaTenbHbIE W ACHUHXPOHHBIC
CYMMaTOpbI — 3T0...
a) KOMOWHAIIMOHHBIE CYMMAaTOPBI;
0) HaKarIuBaloOIINe CyMMAaTophI;
B) AyOIUPYIOIIUE CYMMAaTOPHI;

5. Perenepanus namstu — 370...
a) OYUCTKa MaMsTH;
0) yBEeTUYCHHE MAMSITH;
B) YMEHbIICHUE NaMSITH;
') BOCCTAaHOBJICHHE MTaMSATH.

I) uWJealbHble  CyMMAaTOpbl,  BCE
paspsaasl  KOTOPBIX  CpadaThIBarOT
OJTHOBPEMEHHO.
6. KommgectBo BBIXOJIOB 6. CKOJBKO CYIIECTBYET YPOBHEH KOIII-
MYJIBTHUIIIIEKCOPA HA3bIBAETCH. .. namsTu’?
a) KaHaJlaMH; a) TOJIbKO 1;
0) pazpsinamu; 0) ToNbKO 2;
B) KOJIMYECTBOM KaHaJIOB | B) TOJIBKO 3;
MYJIBTUILIEKCOPA; r) 3 u Oonee.
T) KOJINYECTBOM pa3psaaoB
MYJIbTHIIIIEKCOPA.
7. Uto He OoTHOCHUTCS K mNepu(epuilHbIM 7. K n0o3u1MOHHBIM CUCTEMaM CUHCIIEHUS
ycrpoiictBam? HE OTHOCHUTCS

a) MAaHUTTYJIATOPHI
0) JKECTKH JINCK;
B) MOJIEM;

a) pumckas CC;
0) necatuunas CC;
B) neonyuHas CC;
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r) O3Y. r) mectHaaarepuanas CC.

8. Crneumanu3upoBaHHas  MHTETpalbHas 8. Wpnentuduxatop, IIPUCBOEHHBII
cxeMma, pa0oTtarolas B COAPYKECTBE C pasiuyHbBIM  O0OBEKTaM,  KOTOpBIE
III1, HoO MeHee yHUBEpCcalbHAs — 3TO. .. JIOJIZKHBI OBIThH pacIo3HaHbl
a) colporueccop; IIPOLIECCOPOM — ITO. ..

6) CPU; a) ypOBEHbB KOIII;
B) O3V; 0) ypOBEHb MPUBHUIICTHH;
r) AJ1Y. B) YPOBEHb Oydepuzanuu;
I') YPOBEHb KOHTPOJISL.
9. 3akoHYMTE MPEATIOKECHHUE 9. 3axkoHYMTE MPEATIOKECHHE
Yucno  TpUrrepoB B perucrpe
YHUTApHBIM HA3bIBACTCS JBOUYHBIN omnpenenser
KO/I, COZiepKaIui
10. I'o mannoii hopmyne cocraButh PKC 10. Ynpoctuts PKC:

avbac—aab

ITaJI0HbI OTBETOB K Ir0J10BOii CPe30BOMKOHTPOJILHOI padoTe

Ne Bompoca | 1 2 3 4 5 6 7 8 9
Bapuanr 1 ] r B a 0 r r a OaHy ¥ TOJBKO OJHY
eTMHUILY
Bapuanr 2 ] B r a r r a 0 PaspsignocTh
perucrpa.
Bapmuanr 1

10 Pemenue. YnpocTUM JAaHHYHO (GOpPMYITy C TIOMOIIBIO PaBHOCHIIBHBIX

npeoOpa3oBaHui:

avhc d>anb=avbcvanh= En(b— VE)VE;\E =anBvancVanh=

—anbvanc=anlpve)

Torna PKC mist nannoi ¢popmysibl UIMEeT BHL:
Bapmuanr 2

10. Ynpoctuts PKC:
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Pewenue. CocraBum 1o ganHoii PKC  dopmyny  (pysKmuro
MPOBOAMMOCTH) M YIIPOCTUM €€:
anfpve)vac=abvacvac=abvanlve=abva=anlpvi)=a
(K MOCJICIHUM JIBYM CJIaraeMbIM MTPUMEHWIIN 3aKOH TTOTJIOIICHHS).
Torna ynpoieHHas cxemMa BBIIVISIIUT TaK:

r i .

2) llpakTHYecKue 3aHATHUS:

IpakTnyeckoe 3ansiTue Ne 1 «IlepeBoa uncesn U3 1ecCATUYHONH CHCTEMbI CYMCJIEHHS B
ABOUYHYI) CHCTEMY CHHCIEHHU .
Henab 3ausaTus: GopMUpoBaThH YMEHUS MO MEPEBOLY LIETIBIX U IPOOHBIX YUCEIN U3 JECATHUHOM
CUCTEMBI CHHUCIICHUSA B paSJII/I‘-IHI)Ie CUCTEMBI CUUCIICHUS.
Coaep:xanue padoThI:
HepCBGCTI/I JAaHHOC YHCJIO U3 IIGC?ITI/I‘-IHOI‘/JI CUCTEMBI CUHCIICHUSA B IIBOI/I‘IHYIO CI/ICTCMy
CUHCIICHUS.

Bapuanr 1

1. a) 666;6) 305; B) 153,25; 1) 162,25; 1) 248,46.
Bapuant 2

1. a) 164;6) 255;B) 712,25; 1) 670,25; 1) 11,89.
Bapuant 3

1. a)273;06) 661; B) 156,25; 1) 797,5; n) 53,74.
Bapuant 4

1. a) 105;6) 358; B) 377,5; 1) 247,25; n) 87,27.
Bapuanr 5

1. a)500;6) 675; B) 810,25; 1) 1017,25; m) 123,72.
BapuanT 6

1. a)218;06) 808; B) 176,25; 1) 284,25; nm) 253,04.
Bapwant 7

1. a)306;06)467;B)218,5; 1) 667,25; n) 318,87.
Bapnanr 8

1. a)167;6) 113; B) 607,5; 1) 828,25; n) 314,71.
BapwanTt 9

1. a)342;06) 374; B) 164,25; 1) 520,375; n) 97,14.
Bapnanrt 10

1. a)524;06)222;B) 579,5; 1) 847,625; n) 53,35.
BapuanT 11

1. a)113;06) 875;B) 535,1875; 1) 649,25; n) 6,52.
Bapuant 12

1. a)294;06) 723; B) 950,25; 1) 976,625, n) 282,73.
Bapuant 13
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1. a)617;0)597; B)412,25; 1) 545,25; n) 84,82.

Bapuant 14

1. a) 1047; 0) 335; B) 814,5; 1) 518,625; n) 198,91.
BapuanT 15

1. a)887;6)233;8) 801,5; 1) 936,3125; n) 218,73.
BapuanTt 16

1. a)969; 6) 549; B) 973,375; 1) 508,5; 1) 281,09.
Bapuant 17

1. a) 163;6) 566; B) 694,375; 1) 352,375; 1) 288,61.
Bapuant 18

1. a)917;6)477; B) 74,5; 1) 792,25; n) 84,33.
Bapuant 19

1. a)477;6) 182; B) 863,25; 1) 882,25; m) 75,2.
Bapuant 20

1. a)804;6) 157; B) 207,625; 1) 435,375; 1) 30,43.
BapuanT 21

1. a)753;6)404;8) 111,1875; 1) 907,0625; 1) 62,88.
Bapuant 22

1. a) 571;6) 556; B) 696,25; 1) 580,375; n) 106,67.
Bapuant 23

1. a)244;6) 581; B) 351,6875; 1) 1027,375; 1) 151,44.
Bapuant 24

1. a)388;6) 280; B) 833,5625; 1) 674,25; m) 159,05.
BapuanT 25

1. a)386; 6) 608; B) 398,6875; r) 270,25; 1) 317,32.

IIpakTuyeckoe 3ansaTue Ne 2 «IlepeBoa ynces u3 IBOUYHOM CHCTEMbI CYMCJICHUS B

ACCATUYHYIO CUCTEMY CUHUCTICHUS».

IIe.m; 3aHATHA: (l)OpMI/IpOBaTL YMCHUA IO IIEPEBOAY LCIIBIX U )IpO6HBIX YHCeIl U3 TBOUYHOU

CUCTEMBI CUHCJICHHS] B PAa3JIUYHbIE CUCTEMbI CUMCIICHUS.
Copepxanue padoTbI:

[lepeBecTr JaHHOE YHUCIIO U3 JBOMYHOM CHUCTEMBI CUMCIIEHUS B AECATUYHYIO CUCTEMY
CUMCIICHUS.
Bapuanr 1

1. a) 1100111011; 6) 100000001115; B) 10110101,15; r) 100000110,101015;
Bapuant 2

1. a) 10011100115; 6) 1001000; 8) 1111100111,01; r) 1010001100,1011015;
Bapuant 3

1. a) 1100000000,; 6) 11010111112; 8) 1011001101,000115; ) 1011110100,0115;
Bapwuanr 4

1. a) 1100001001,; 6) 1100100101,; 8) 1111110110,012; r) 11001100,0115;
Bapwanr 5

1. a) 11010100015; 6) 1000111007; B) 1101110001,0110115; r) 110011000,1110015;
BapuanT 6

1. a) 1110001002; 6) 10110011015; B) 10110011,012; r) 1010111111,0115;
Bapuanrt 7

1. a) 1111000111,;6) 110101015; B) 1001111010,0100015; r) 1000001111,015;
Bapnanr 8

1. a) 1100100012; 6) 100100000,; B) 1110011100,1115; r) 1010111010,11101115;
BapwanTt 9

1. a) 1000110110,; 6) 1111000012; B) 1110010100,10110015;
Bapuant 10

1. a) 1011111112;6) 11111001102; B) 10011000,11010112; 1) 1110001101,10015;
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Bapuanr 11
1. a) 11101000,; 6) 10100011115; B) 1101101000,015; r) 1000000101,01011,;

Bapuant 12

1. a) 100000110012; 6) 101011002; B) 1101100,015; r) 1110001100,15;
BapuanT 13

1. a) 1101111012;6) 11100111015; B) 111001000,012; r) 1100111001,10015;
Bapuant 14

1. a) 1101100000,; 6) 100001010; B) 1011010101,15; r) 1010011111,11015;
Bapuant 15

1. a) 10101000015; 6) 100000101012; 8) 1011110000,1001012; r) 1000110001,1011;
BapuanT 16

1. a) 10100010,; 6) 11100101115; B) 110010010,1012; 1) 1111011100,100115;
Bapuant 17

1. a)1001101001,; 6) 1100111015; B) 1000001101,012; 1) 1010001001,110115;
Bapuanr 18

1. a) 1110011100,;6) 11111011112;8) 111110100,1012; 1) 110011110,10000115;
BapuanT 19

1. a) 1010111002; 6) 10000100115; B) 11100011,15; r) 100101010,000115;
Bapuant 20

1. a) 10010000,; 6) 11001010,; B) 1110101100,10115; 1) 110110101,101115;
Bapuanr 21

1. a) 11100011,;6) 1111001111,;8) 1011111111,010015; r) 1001011101,0115;
Bapuant 22

1. a) 1100110102; 6) 111001010,; B) 1000010011,001015; r) 11010110,000015;
Bapuant 23

1. a) 1001100111;6) 11000100102; B) 1100110010,11012; 1) 1001011,01015;
Bapuant 24

1. a)11001111,;6) 1010011015; B) 101001101,001001; r) 100101011,1015;
Bapuant 25

1. a) 11000001,;6) 1111111110,; B) 1110100010,101015; r) 1001011001,0115;

IIpakTuyeckoe 3ansaTue Ne 3 «IlepeBoa ynces u3 1eCAITUYHOM CHCTEMbI CYMCICHUS

B BOCBMEPUYHYI0O U HIECTHAAUATCPUIHYIO CUCTEMbBI CHHC/ICHHUSD).

IIe.m; 3aHATHUA: (l)OpMI/IpOBaTL YMCHUA 11O IIEPEBOAY LCIIBIX U )IpO6HBIX YHCeNl U3 AECITUIHON

CHUCTCMbI CUHUCJICHUA B PA3JIMYHBIC CUCTCMbI CUHMCIICHUA.
Copepxanue padoTsI:
1. HepeBGCTI/I JaHHOC 4YUCJIO U3 I[CCSITI/I‘IHOﬁ CHUCTCMBbI CHYHUCJIICHUA BOCBMCPUYIHYIO U
IECTHAIATEPUUHYIO CUCTEMbI CUMCIICHHUS.

Bapmnanr 1

2. a) 666; 0) 305; B) 153,25; 1) 162,25; n) 248,46.
Bapwanr 2

2. a) 164;06)255;8) 712,25; 1) 670,25; n) 11,89.
Bapwanr 3

2. a)273;0)661;B) 156,25; 1) 797,5; n) 53,74.
Bapwuanr 4

2. a) 105;0) 358;B) 377,5; 1) 247,25; n) 87,27.
Bapwanr 5

2. a)500;0)675;8)810,25; 1) 1017,25; m) 123,72.
BapuanT 6

2. a)218;0)808;B) 176,25; 1) 284,25; n) 253,04.
Bapuant 7

2. a)306; 6) 467; B) 218,5; T) 667,25; 1) 318,87.
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BapuanT 8
2. a)167;6) 113; B) 607,5; ) 828,25; n) 314,71.

Bapuant 9

2. a)342;0)374;B) 164,25; 1) 520,375; n) 97,14.
Bapuant 10

2. a)524;0)222;8)579,5; 1) 847,625; n) 53,35.
Bapuanr 11

2. a)113;0)875; B) 535,1875; 1) 649,25; n) 6,52.
Bapuant 12

2. a)294;0) 723; B) 950,25; 1) 976,625, n) 282,73.
BapuanT 13

2. a)617;0)597;8)412,25; 1) 545,25; n) 84,82.
Bapuant 14

2. a)1047;6) 335; B) 814,5; 1) 518,625; m) 198,91.
Bapuanr 15

2. a)887;0)233;8)801,5;1)936,3125; 1) 218,73.
BapuanT 16

2. a)969; 0) 549; B) 973,375; 1) 508,5; n) 281,09.
Bapuanr 17

2. a)163;0) 566; B) 694,375; 1) 352,375; n) 288,61.
Bapuanr 18

2. a)917;0)477;8) 74,5; 1) 792,25; n) 84,33.
BapuanT 19

2. a)477;0) 182; B) 863,25; 1) 882,25; n) 75,2.
Bapuant 20

2. a)804;0)157;B)207,625; 1) 435,375; n) 30,43.
Bapuanr 21

2. a)753;0)404;8) 111,1875; 1) 907,0625; n) 62,88.
Bapuant 22

2. a)571;0)556; B) 696,25; 1) 580,375; m) 106,67.
Bapuant 23

2. a)244;0) 581; B) 351,6875; 1) 1027,375; n) 151,44.
Bapuant 24

2. a)388;0)280; B) 833,5625; 1) 674,25; n) 159,05.
Bapuant 25

2. a)386;0) 608; B) 398,6875; 1) 270,25; n) 317,32.
IpakTuyeckoe 3anaTue Ne 4 «IlepeBox yuces1 3 BOCbLMEPUYHOI U
HIECTHAAUATEPHUYHOH CUCTEM CUYHUCJICHHUS B JeCATUYHYIO CUCTEMY CUHMCICHHUSD).
ean 3ansaTusi: GopMUPOBATh YMEHUS 110 TIEPEBOY IEIBIX U APOOHBIX YHCEI U3
BOCBMEPUYHOM U IIECTHAALATEPUYHON CUCTEM CUMCIICHHS B JECATUUHYIO CUCTEMY CUHCIICHHUS.
Coaep:xanue padoThI:
Bapuanr 1
671,24g; 41A,616.
Bapuanr 2
413,41g; 118,8C 5.
Bapmuanrt 3
1017,2g; 111,Bys.
Bapuanr 4
112,048; 334,A16.
Bapuanr 5
1347,175 (8); 155,6C1¢ (16).
Bapuant 6
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1665,38; FA,716.
Bapuant 7
465,38; 252,3816.
BapuanT 8
704,68; 367,3816.
BapuanT 9
666,168; 1C7,6816.
Bapuant 10
140,228; 1DE,546.
BapuanT 11
1600,14; 1E9,416.
Bapuant 12
1053,28; 200,616.
BapuanT 13
1471,17g; 3EC,54s.
Bapuant 14
452,638; 1E7,0816.
BapuanT 15
1034,348; 72,616.
BapuanTt 16
605,02g; 3C8,816.
BapuanTt 17
247,18; 81,416.
Bapuant 18
1446,628; 9C,D16.
Bapuanr 19
1762,75; 1B5,616.
Bapuant 20
1164,36g; 1D5,C816.
Bapuanr 21
615,728; 3DA,516.
Bapuant 22
1343,66g; 3C3,616.
Bapuanr 23
171,38; 3A3,416.
Bapuanrt 24
750,518; 90,816.
Bapmuant 25
1335,28, 18F,816.
IIpakTnyeckoe 3ansaTHe Ne 5 « BpinosiHeHne apu(MeTHYECKHUX ONePALHil HA
ABOMYHBIMHU YHCIAMM».
Heab 3auaTHA: GOPMUPOBATH YMEHHUS IO BHIIOJHEHHUIO apU(PMETHUECKUX ONepaluii B
Pa3IMYHBIX CUCTEMAX CUHUCIICHHUSI.
Coaepxanue padoThI:
Bapmnanr 1
ITponsBecTu AeMCTBUS HAZl YMCIAMH B PA3JIMYHBIX CUCTEMAX CUUCIICHUS:
110,011,+11,1,
110,011,-11,1,
11,01,*1,1,
6A,4161+82,B15
82,B16—0A,416
3,116*B,616

SouhkwdE
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BBINOIHUTE IPOBEPKY MOIYYEHHBIX PE3YJIBTATOB IIyTEM UX IIEPEBOJA B JECATUYHYIO CUCTEMY
CYMCIICHUS

BapuanT 2

[TpousBecTu OeHCTBUS HAJl YMCIAMH B PA3TUYHBIX CUCTEMAaX CUUCIICHUS:

101,01,+10,10,

101,01,-10,10,

11,1,*%1,01,

A6,F16+1B,616

A6,F16—1B,616

6,316*A, 116

BBITIOTHUTE POBEPKY MOJIYICHHBIX PE3YJIBTATOB ITYTEM MX IEPEBOJIA B ACCATUIHYIO CHCTEMY
CUHUCJICHHS

ok wdE

Bapuant 3

HpOI/ISBeCTI/I HeﬁCTBHH HaJ 4YuCJIaMH1 B Pa3JIMYHbIX CUCTCMAaX CUHUCICHUA:

100,101,+10,11,

100,101,-10,11,

10,11,*1,1,

B3,D16+6A,E16

B3,D166A,E15

2,A16*3,915

BBIMOTHUTE POBEPKY MOTYUIECHHBIX PE3YJIbTATOB ITyTEM HX [IEPEBOJIA B JICCSITUUHYIO CHCTEMY
CUHUCIICHUSA

oukrwdE

Bapuanr 4

[TpousBectu neiCTBUS HAJl YMCIAMH B PA3IMYHBIX CUCTEMAaX CUUCIICHUS:

101,101,+10,01,

101,101,-10,01;

11,01,*0,1;

C3,81613A,Dy6

C3,815—3A,D16

3,F16*6,A16

BbInonHUTE NPOBEPKY MOIYUYEHHBIX PE3YJIbTATOB IYyTEM UX MEPEBO/A B IECATUUHYIO CUCTEMY
CUMCITICHUS

ouhkwnE

IIpakTnueckoe 3ansaTHe Ne 6 «BpinosiHeHne apudMeTHYECKUX ONepanuii HaQ
YHCJIAMH ¢ (PUKCUPOBAHHON TOYKOW».
Leab 3aHATHA: HAYYUTHCS BBIMOIHATH apU(METHUECKUX Olepaliil Ha/l YhcIaMH C
(UKCUPOBAHHOM TOUKOM.
Coaep:xanue padoThI:

Yucia ¢ PUKCHPOBAHHON TOYKOM.

3anuch yuciaa ¢ (UKCUPOBAHHOW TOYKOM OOBIYHO HMeEeT 3HAaKOBBIA M LU(pOBOU
paspanasl. DUKCHpOBaHHAs TOYKa O3HA4YaeT, YTO Ha JTarne KOoHCTpyupoBaHus OBM Obuio
OIIpENIENIEHO, CKOJIBKO M KaKHe Pa3psabl MAIIMHHOTO CJIOBA OTBEJEHBI MOl U300paXKeHne LeIon
U JpobHoil yactedt uyucna. [Ipumep.Kak wacTHbIif ciydail yucna ¢ (UKCHPOBAHHOM TOYKOM
MOXET OBITh PAaCCMOTPEHA 3alMCh LENO0ro uuciaa (B ITOM cilydae BCE pas3psalbl, KpoMme
3HAKOBOT0, UCIIOJIB3YIOTCS JJIS 3aIIUCH 1IEJION YacTH).

[Tpumep.Sueiika ¢ 3aUCHIO LETOTO YUCIIA.

31



01 34 3 4 5 4 7 8 8% 10 11 12 13 14 15

Lol T T T T T T T T T T T [2]z]

'

SHax Undposeie paspant! (n)
HHCIA

K nocromHcTBaM Mcrosib30BaHus YHceN ¢ (PUKCUPOBAHHONW TOYKON OTHOCATCSA MPOCTOTA
BBITIOJIHEHUST apU(METUYECKHX ONepauuii W BBICOKAs TOYHOCTh H300paxkeHus uucen. K
HEJ0CTaTKaM - HeOOJIBbIION AUAana30H NPEICTaBICHUS YHCEI.

Apudmernyeckne onepanuy HaJx YNcJIaMH ¢ GUKCHPOBAHHON TOYKOH

Cnoscenue (évtuumanue). Onepanusi BBIYUTAHUS TPUBOAUTCS K ONEPALMM CIIOKEHUS
myTeM MpeoOpa3oBaHMs YuceNn B OOpaTHBIA WM ITOTMOTHUTENbHBIM Ko IlycTh uncia A=>0 u
B=>0, torna omneparus anre0panueckoro Cl0KeHUs BBIIOIHSAETCS B COOTBETCTBUH ¢ Tab. 1.

Tabmuna 1

Tabuuna npeodpazoBaHusi KOJXOB NP AJTreOpPandecKoM CJI0KEeHNH

TpeOyemas oneparus Heobxomumoe npeoOpa3oBaHme
A+B A+B

A-B A+(-B)

-A+B (-A)+B

-A-B (-A)+(-B)

CkoOKH B Mpe/ICTAaBICHHBIX BBIPAKEHUSAX YKA3bIBAIOT HA 3aMEHY ONEPAllMU BHIYUTAHUS
oTeparueil CIIOKEeHUs ¢ OOpaTHBIM WJIM JIOMOJHHUTEIBHBIM KOJOM COOTBETCTBYIOIIETO YHCIIA.
[Tpu BbIOMTHEHUU CIIOKEHU P HEOOXOAUMO COOIIIOIAaTh CIIEAYIONINE TPaBUIA.

1. Crnaraemble IOJDKHBI WUMETh OJMHAKOBOE YHCIO pa3psaoB. Jlns BeIpaBHUBaHUS
pa3psIHON CETKHM claraeMbIX MOKHO JONHCHIBATh HE3HAUalMe HYIW ClieBa K IEJIOW 4YacTu
YHClia ¥ He3HAYAIUE HYJIH CIIpaBa K JPOOHOI YacTH JucIa.

2. 3HaKOBBIE PA3PSIbl YUCEN YUACTBYIOT B CIIOKEHUHU TaK *Ke, KaK ¥ 3HAyaIIue.

3. Heobxoaumble npeoOpa3zoBaHUsl KOJOB MPOU3BOJATCS C U3MEHEHHUEM 3HAKOB YHCEIL.
[TpunricanHble HEe3HAYAIMe HYIH W3MEHSIOT CBOE 3HaU€HHUE MPHU MPEoOPa30BaAHMIX MO OOIIEMY
MIPaBHITY.

4. Tlpu oOpa3oBaHUU E€AMHUIIBI TIEPEHOCA M3 CTApIIEr0 3HAKOBOTO pa3psjia, B clydyae
ucnons3oBanus OK, 3ra eguHWIA CKIAIbIBacTCS C MIIAAIIAM YHUCIOBBIM paspsiaoM. [Ipu
ucnons3oBanuu JIK enuHuna mepeHoca Tepsiercs. 3HAK  pe3ynbrata  (popMHUpPYETCS
ABTOMATHYECKH, PE3yJbTAT MPEICTABISACTCS B TOM KOJE, B KOTOPOM TIPEJICTABICHBI UCXOHBIC
claraembie.

IMpumep 1. Croxuts aBa uncia A1p=7 B1p=16

Ay=+11=+0111;

B,=+1000=+10000.

Hcxomuple unMcna HMMEIOT — Pa3IMUHYID  Pa3psaHOCTh, HEOOXOIWMO  MPOBECTH
BBIPAaBHUBAHHE PA3PSTHON CETKH:

[Az]n:[Ag]OK:[AQ]HKZOI 00111;

[B2]n=[B2]ox=[B2]1x=0: 10000.

Crnosxenue B 0OOpaTHOM HITU JIOMOJHUTEILHOM KOJIE 1a€T OJIMH U TOT )K€ Pe3yabTaT

0: 00111
+0: 10000

C,=0: 10111

Cio=+23.

OOpatuM BHHMaHHE, YTO TMPH CIOXKEHUU HU(P OTCYTCTBYIOT MEPEHOCHI B 3HAKOBBIN
pa3psiI ¥ U3 3HAKOBOTO Pa3psJia, UTO CBHJICTEIILCTBYET O TIOJIYUYSHUH MPABUIBLHOTO Pe3yiIbTaTa.

Ipumep 2 Cnoxuts nBa uucna Ao =+ 16 Bjg ==7 8 OK u JIK. B cooTBercTBUU C Tab:.
1 momxHa OBITH peain3oBaHa 3aBUCUMOCTh A+(-B), B komopoii BTOpoil uieH npeoOpasyeTcs ¢
y4eTOM 3HaKa
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[ Ay Jr=0% 10000 =0 10000 [ A; Jox =0 10000 [ A, Jax =03 10000;

[ByJn=1:111=1:00111 [B,Jox=1: 11000 [B,)ax=1: 11001.
Caoxenne 8 OK Cnoxense s IK
[ 4, Jox =03 10000 [A; Jax=0: 10000
+ By Jox=1: 11000 H B, Jmx=1: 11001
%0:"01000 "0 01001
- ) P |
0: 01001
C;=0: 01001 C,=0: 01001
Cio=+9 Cio=+9

ITpu cnoxenun yucen B OK u JIK Obut 1mosydeHbl epeHOCHl B 3HAKOBBIN pa3psia U U3
3HaKoBOro paszpsjaa. B ciydae OK mepeHoc u3 3HakoBOro paspsia TpeOyeT ITOMOJHUTEIBHOTO
npubaBieHUs €IUHHIBI Miaamero paspsaa (cm.m4 mpaswi). B cioyudae JIK stoT mepenoc
UTHOPUPYETCA.

Ymnoowcenue. YMHox)eHrEe TBOMYHBIX YMCENl HauOOJEe MPOCTO .pEAU3yeTcsl B MPSIMOM
Kojie. PaccMoTpum, kKakuMm 00pa3oM OHO TPUBOAMUTCS K OMEPALIUSIM CIIOKEHUS U CABUTAM.

Ipumep 3. YMHOXUTH 1Ba uncaa A1p=7 B1o=5.

[TepeMHOXHUM 3TH yuCHa, NMPEACTABICHHBIC MPSAMBIMUA JBOMYHBIMU KOJIAMHU, TaK Ke, KaK
9TO JIENIaeTCs B IECATUYHON CUCTEME.

HerpynHo Buaerb, YTO TMPOM3BEICHHUE TOJIYYACTCS MMYTEM CIIOKEHUS YACTHBIX
MPOU3BENICHUHN, MPEACTABIAIOIINUX COO0OM paspsapl MHOXKHMOIO, CABHHYTHIE BIIEBO B
COOTBETCTBUU C TIO3UIUAMH DPa3psSgoB MHOXKHUTENs. YacTHbIE MPOU3BEICHUS, IOJYUYCHHbBIC
YMHOXXEHHUEM Ha HYJIb UTHOPUPYIOTCA. BakHON OCOOEHHOCTBIO OMEpaluud yMHOXEHHS n-
Pa3psAIHBIX COMHOXKUTENICH SBIISAECTCS YBEIMUEHUE PA3PAIHOCTH MIPOU3BEICHUA 10 N+n=2n. 3HaK
npousBeneHuss (QopMHUpyeTcss TYTEM  CIOKEHHUs 3HAKOBBIX Pa3psiioB  COMHOXKHUTEINEH.
Bo3MmorxHbBIE TEpEHOCH U3 3HAKOBOT'O pa3psijia UTHOPUPYIOTCS.

Jlenenue. Omniepanusi AeneHUs, Kak U B JECATHYHON apupMeTHke, SBISETCS OOpaTHOM
onepanuu ymMHOKeHHs. [lokakem, 4TO W dTa omnepanus MPUBOAUTCS K TOCIEI0BATEIHBHOCTH
OTEpPALM CIIOKEHUS U C/ABUTA.

IIpumep 4. Paznenuts n8a uncia 410=45 Bio =5
(A Jn=101101
(B Jn=101

Jemmmoe JHemmens

1101 101

101 1001 - 5acTHOe
_ o101

1ol
0

(CyJn=1001
C|o=9

Jlenenre TPOM3BENIEHO TaK ke, KaK 9TO JeiaeTcsi OOBIYHO B JICCSITHYHOU CHCTEME.
Chauana mnpoBepsieTCs, MOXHO JM BBIYECTh 3HAYEHHUE [EIUTENsI W3 CTapliuX pa3psioB
JnenuMoro. Eciin BO3MOKHO, TO B pa3ps/ie YaCTHOTO 3alMCBhIBACTCS €IMHULIA U ONPEIEsSeTCs
YyacTHas pa3Hula. B MpOTHBHOM ciyyae B 4aCTHOE 3alUCBHIBACTCS HYJIb W Pa3psiAbl ACIUTENS
CABUTAIOTCS BIPABO HA OJMH pasps]l MO OTHOIICHHIO K pazpsaam aenumoro. K momydeHHOU
MpebIyIIei pa3HUlle CHOCUTCS O4epeaHas mudpa JeIUMOro, U JaHHBIN MPOIeCC MOBTOPSETCS,
nmoka He OyjaeT mosrydeHa HeoO0XOoIuMasi TOYHOCTh. Eciu ydecTsb, 4To Bce BhUMTaHus B DOBM
3amenstioTcs cnoxkenreMm B OK wim B JIK (cm. Ta6a.1), To nelicTBUTENBHO omeparus JIeleHus
MPUBOAUTCS K OIEpaIdsIM CIOKEHHUS W CIBUTaM BIIPABO PA3PSAOB JETUTENS] OTHOCHUTEIHHO
pa3psgoB aenumoro. OTMETHM, YTO JAETUMOE TMepe]l Olepamnuei JeNeHus JO0DKHO OBITh
MPUBEJICHO K 2N-pa3psaHON ceTke. TOoJNbKO B 3TOM Ciiy4yae IpU JEINEHUM Ha N-pa3psaHbId
JIEIUTEIb MOTy4aeTcsi N-pa3psiIHOE YACTHOE.

3HaK 4acTHOTO (hOPMHUPYETCS TAKXKE IMyTEeM CIIOKEHHSI 3HAKOBBIX Pa3psIOB JACIUMOTO H
JIEIUTEIIS, KaK 3TO JIeJaN0Ch TP YMHOXKEHUU.

[Topsiaok BEIDOJTHEHUS PaOOTHI:
BrimonuuTe apudmMerndyeckue onepanuu B eCTECTBEHHON M HOPMabHOM (hopme:
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CIIOXKEHHE
BBIUUTAHUE
YMHOXEHHUE
JieNIeHue

NS

IpakTnyeckoe 3ausiTue Ne 7 « BoinmosiHeHue apupMeTH4eCKUX ONepauni HajQ
YHMCJIAMHU € IVIABAKOIIECH TOYKON»
Lenu 3aHATUSA: HAYYUTHCS BBIIOIHATH apU(PMETUUECKUX ONEPALIUN HAJ[ YUCIaAMU C
IJIABAOLIEH TOYKOM.
Conep:xkanue padboThI:

Yucaa ¢ iaBawinei TOYKoi.

Jlns  mpencraBineHuss ywcen ¢ 1oraBatomerd  Toukor  (YIIT) wumcmomb3yercs
noJrysorapupmMudeckasi popma 3aucy Yncia:

N=xmq*"

r7ie (- OCHOBAaHHME CUCTEMbI CUMCIICHHUSI, P - OPSAIOK YKCiIa, M - MmaHTUcca ynciia N.

[TonoxeHnne Touku onpenensercs 3HadeHueM nopsjaka p. C U3MEHEeHHeM NopsJiKa TOUYKa
nepemMeniaercs (I1aBaer) BJIeBO WM BIpaso. [Ipumep.

12540=12.5*10'=1.25*10?=0.125*10°=0.0125*10"=...

JInst ycTaHOBIIEHUS OJHO3HAYHOCTH TPH 3allUCH YKCET MPHUHATA HOPMAJIM30BAHHAS
¢opma 3anucu yucia. MaHTucca HOPMAIM30BAaHHOTO YHMCIIA MOYKET U3MEHATHCS B JIMAIA30HE:
1/g<|m| < 1. Takum 00pa3oM B HOPMATU30BAHHBIX YUCIIaX IHdpa Mocae TOYKH JODKHA ObITh
3HayYalen.

00832-10° = 0832-10°
[ N —

HEHODMAIIT: OEaHHOE HOPMANIT:0BaHHOE
HHCIO HHCIIO

ITpumep.
Jns mpencraBieHUs 4YHCEN B MAIIMHHOM CJIOBE BBIICISIOT TPYIIbl pa3psaoB I
M300paKeHHs] MAaHTHCCHI, TIOPSAKA, 3HaKa YMCia M 3HaKa TMOPSAKa: a) MPeICTaBICHUE YUCEIN B

dbopmare moayciona

2 3 4 5 & 7 8 9 10 11 12 13 14 15

0o 1
11 N A Y v

3Har 3Hax Topamox Manthcca
mop (4 paspsma) (10 paspsmos)
0) mpexcraBieHue yKcen B (hpopMare clioBa
" o H 1 H 2 | 3 4 | 5 [ 7 B 3 31
1 £

Snaic Bmarc TMopanoi Mastucca
” r (7 paspanoe} (23 paspana)

Haubonee tunmuno npencrasnenue YIIT B dopmare crmoBa (32 paspsima). [Ipumep.
Yncno A=-3.51=-11.1,=-0.111-10"

D 1z 3 4 5 6 7 8 9 10 11 12 31
[1]oJoJoJofoJoJ1foJ1[af1fo]...] 0]

3HaK 3Hax Topanox MamTacca
m.op (7 paspaos) (23 pasprna)

MaxkcuManbHBIM YUCJIOM npeaACTaBUMbIM B (bopMaTe cJIoBa 6yI[CT
A=(0.1111...1- 101, =2 (1-2127) .

01 2 3 4 5 6 7 5 3 10 1l 12 3l
[oJofaJafafufafafufufajafa]...[1]

|

Sum 3ap Tlopanok ManTtHCca

Takum oOpa3oM uHcia C IJIAaBaOLIE TOYKOW MO3BOJIAIOT YBEJIUYUTH JWANa30H
o0pabaTbIBaeMbIX YHCE, HO MPU TOM TOYHOCTb M300paXKEHUs YHCET ONpPENeseTcsl TOJIBKO
pa3psgaMu MaHTHCCHI M YMEHBIIAETCS 10 CPABHEHHIO C YUCIIAaMHU ¢ (UKCUPOBAHHON TOYKOMA.
[Tpu 3anucu yncna B popmare ciioBa AMana3oH MpeICcTaBUMbIX yKced Oyxaer ot -1 212" no 121
(212731038), a TOYHOCTH OIPEACNIATHCS MAHTUCCOM, cocTosmer u3 23 pa3psaoB. TOYHOCTH
MOYET OBbITh MOBBIIICHA ITYTEM YBEIMUYCHHS KOJIUYECTBA Pa3psAA0B MAHTHCCHL. DTO pean3yercs
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IyTeM MpPEJCTABICHUS YMCENl C TaK Ha3bIBa€MOW JBOMHOI TOYHOCTHIO (McIoNb3yercs (opmar
JIBOMHOTO CJIOBA):

o1tz 3
(Y P P P D I

Bpak 3HaK Mopamox Mantncca
" r (10 pazpAncE) (52 paspana)

ApudmeTnueckue onepanuy Hajl BOMYHBIMH YUCIIAMU C IIABAIOILIEH TOYKOM

B coBpemennsix OBM uncina ¢ muaBaromeil TOUKON XpaHATCS B IaMATU MallliH, UMes] MaHTHCCY
U MOPAJZIOK (XapaKTEepUCTUKY) B MPSMOM KOJI€ U HOpMajn3oBaHHOM Buje. Bece apudmernyeckue
JEHCTBUS HaJ ATUMM YMCIIAMU BBINOJIHAIOTCS TaK e, KaK 3TO JEJIaeTCsl ¢ HUMH, €CIM OHU
IpEeJCTaBICHbBl B TMoJyJorapupmuueckod Qopme (MaHTHCca M ACCSITUYHBIA TMOPSAOK) B
JecATUYHOH cucteme cuncienus. [lopsaku 1 MaHTHCCHI 00padaTHIBAIOTCS pa3aeibHO.
Cnooscenue (evituumanue). Onepanusi CIOKCHHUS (BBIUATAHUS) MPOU3BOJUTCSA B CICAYIOIICH
[10CJIEI0BATEIbHOCTH.
1. CpaBHHUBAIOTCS MOPSJIKH (XapaKTEPUCTHUKN) UCXOTHBIX YHCEI IMyTeM MX BbIYUTaHUS p=pl-p2.
[Tpu BBINONIHEHUU 3TOH ONepanuy ONpeAesseTcs, OJUHAKOBBIN JM MOPAJOK UMEIOT UCXOTHbIE
claraemMble.
2. Ecin pa3HOCTh MOPSAKOB paBHA HYIIO, TO 3TO 3HAYUT, YTO OJHOUMEHHBIE Pa3psiibl MAHTUCC
UMEIOT OJIMHAKOBbIE Beca (ABOWYHBIA MOPSAIOK). B MpOTUBHOM ciydae JOKHO MPOBOJIUTHCS
BBIPABHUBAHUE MOPSIKOB.
3. Iy BbIpaBHUBAaHMS MOPSAAKOB YUCIO C MEHBIIMM MOPSAIKOM CABUTAETCS BIPABO HA PA3HULLY
NOPSAIKOB Ap. Milajiine BbITaJIKUBAEMbIE pa3psbl IPU 3TOM TEPSIFOTCS.
4. Tlocrne BBIpaBHHMBAaHUSA TMOPSAIKOB MAHTHCCHI YHUCEIl MOXHO CKIIAJbIBaTh (BBIYUTATH) B
3aBUCUMOCTH OT TpeOyemoil onepauuu. Omnepanus BbIUMTAHHSA 3aMEHSETCS Olepanuen
CJIOKEHHSI B COOTBETCTBHH C JaHHBIMU TaOi. 2.3. JIeficTBUS HaJ claraeMbIMH MPOU3BOISTCS B
OK wmnm JIK o o0muM npaBuiiam.
5. Iopsinok pe3ynbrara 6epeTcsi paBHBIM OOJIBIIEMY TTOPAIKY.
6. Ecnmu maHTHCCca pe3yjibTaTa HE HOPMAIM30BAaHA, TO OCYIIECTBISIOTCS HOpMalu3alus U
KOPPEKL s 3HAUCHUI MOopsAIKa.
IMpumep 5. Crnoxuts aBa uncia A1p=+1.375; B1p=-0.625.
A,=+1.011=0: 1011*10%; B,=-0.101=-0:101*10°.
B HOpManu3oBaHHOM BH/JIE 3TH YHCIia OYAYT UMETh BUJ:

Hapzdar  Mawmuca

[4]T=01 Toio11
FHAK $LCAd
[B,)T=00 L1101
1. Berunraem nopsinku Ap=p;-p;=1-0=1. B mammne 3Ta onepaius TpeOyeT onepamuu cloKeHus
¢ Ipeo0pa3zoBaHUEM MOPSAKA YUCEN B IOMOJIHUTEIBHBIN KOJ:
p =011 Lpl];;rs: =0:1
P, =0i0 + [p],, =0i0
fp =011
Omnpenensiem, uro Ap# 0.
2. Tlopsmox mepBOro 4Yucia OOJBINE IMOpsAKa BTOPOTO YHCIAa HAa eIuHUIYYy. TpeOyercs
BBIPAaBHUBAHHE MTOPSIKOB.
3. JIns BEIpaBHUBAHHUS MTOPSIKOB HEOOXOMMO BTOPOE YHCIIO CIBHHYTH BIIPABO HA OJIUH pa3psil.
[B2Jucx=0: 0 1: 101
MOCJIE€ CJIBUTA
[B2]n=0: 11:0101
[mg]ax=1: 1011
4. CknaapIiBa€M MaHTHCCHI.
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[y ]ge = nil011l

+[mp] gy = 131011

[#]z¢ = 0:0110
ManTucca yncia C - MojoKuTeIbHasl.
5. Hopsiaok uncna C paBeH NOPSAKY Ynciaa ¢ OOJIbIIUM MOPSIKOM, T.€. p = +1.

[Co]n=0: 1 0: 0110.
BuaHo, uTo MaHTHCCa pe3yibTaTa He HOpMATU30BaHa, TaK KaK cTapiias udpa MaHTUCCHI paBHA
HYJIIO.
6. Hopmaninzyem pe3ynbTaT MyTeM CABUIa MaHTHCCHI Ha OJUH Pa3psi] BJICBO U COOTBETCTBEHHO
BBIUMTAEM M3 3HAYCHUSI MOPSJIKA CTUHUILY:

[T, ]I =0:00:110

Cy = +0.75.

Ymnoocenue (0enenue). Onepanust yMHOKEHUS (JCJICHMS) YUCEN C TUTABAIOIIEH TOUKOM TaKKe
TpeOyeT pas3HbIX JCHCTBUI Haa TOPSAKAMU W MaHTUCCAMHU. AJTOPUTMBI 3THX ONEpalui
BBITOJIHSIOTCS B CJICIYIOIIEH ITOCTIeI0BATEILHOCTH.

1. IIpu ymHOXeHUU (AeNEHUU) TMOPSAIKU CKIIAJBIBAIOTCS (BBIUMTAIOTCS) TaK, KaK 3TO AeNaeTcs
HaJ1 YMCIaMU C PUKCHUPOBAHHOW TOYKOM.
2. IIpu yMHOXKEHUU ([IeTICHUN) MAaHTHCCHI IIEPEMHOMKAIOTCS (EIATCS).
3. 3Haku Tpou3BeACHUS (YACTHOTO) (POPMHUPYIOTCS IYTeM CIOXKEHHS 3HAKOBBIX pa3psaoB
COMHOXHTeNEeH (menumoro u jaenutens). Bo3MoxHbIe MepeHOCHl M3 3HAKOBOTO pas3psana

UTHOPUPYIOTCS.
3agaHue:
| I 1] v \Y V1
1 (149,375 711,251 360,251  [741,12549 597,251 237,7310
65,216 -3BF,As6 -2FE,616  [24A,4456 24D,515 BB,416
2 1101010000,10 |/1100110110,001/11001010,0j1111100100,1101j1101111111,2 1000101001,
111 1 1 1 1
11001100,01 |11111110,01 |1110001,00{101110111,011 |1100111110,101j1111101,2
1 1
3 [X=69,416 X=2B,Al6; X=7,416; |X=36,416, X=4B,21¢; X=4A,316
Y:A,D16 Y:36,616 Y:1D,416 Y:A,A16 Y:3C,316 Y:F,Gle;
4 [X=326,810; X=-220,15109;  [X=150,4610 [X=365,021; X=-128,310; X=421,210;
Y:-15,210 Y:6,2910 , Y:-18,25110 Y:6,41510 Y:-11,710
Y=-7,5231

[Topsi oK BEITOIHEHHUS PaOOTHI:
BrimomauTe apudMeTnyecKue onepanuy B eCTECTBEHHON M HOPMaTbHOM (hopme:
5. choxeHue
6. BLIYMTaHUE
7. yMHOXEHHE
8. nenenue

IIpakTuyeckoe 3ansaTHe Ne 8 «BpinmosiHeHue apupmeruyeckux onepanui HaxQ
ABOMYHO-1eCATHYHBIMH KOJAMH M CeI»
Heab 3aHATHSA: HAYYUTHCS BBIOJIHATH apU(PMETUYECKUE OTIepallK HaJl IBOUYHO-
JECATUYHBIMU KOJIAMU YHCEN.
Coaep:xanue padoThI:
3ananue: BeinonHure apudmernyeckue onepauu.
Oo0pasen BbINOJHEHUS 32IaHUS
Janwr gea uncna 1111, m 110,
1. BbINosHUM CIOXKEHHUE YUCEIL:
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111111
+
111]0
11011101
2. BpINONHUM BBIYMTAHUE YUCE:
111111
111]0
110101
3. BbINOJIHUM YMHOKEHHE YHCEN:
111(1]1
*
111(0
111(1]1
+
111(1]1
110(1]1|10|1]|0

4. BpINOJIHUM JACJIICHUC YUCCII:

111111 11110
-110 110 |1
1(1(0
-110
0

3apaum 1 penieHus.
1. Jlano A=A714, B=251g. Kakoe u3 uncen C, 3aIIMCaHHBIX B JBOMYHOMN CHCTEME, OTBEYAET
yenosuio A<C<B? 1) 10101100, 2) 10101010, 3) 10101011, 4) 10101000,
2. Beruucnute cymmy uncen X u 'Y, ecnmu X=110111,, Y=135g. Pe3ynbrar npesacraBbTe B
JIBOMYHOM BUJIE.
1) 11010100,
2) 10100100,
3) 10010011,
4) 10010100,
3. Beruucnure 3nauenue Boipakenus 206g + AF1 — 11001010,. Beruucinenus npousBoanuTe
B TBOMYHOM c¢/c. [lepeBennTe OTBET B JECATUUHYIO C/C.
1 BapuanT
BeImonmHUTE clokeHue, BEIYUTaHWe, yMHOKEeHHe U jaeneHue gucenr 1011110, 1101, B nBonvHOM
CHCTEME CUHCIICHMUS.
2 BapuaHT
BrinmonnuTe crnokeHue, BEIYUTaHue, yMHOKeHue u Aenenue yncen 10111015, 1010, B aBonyHOM
CHCTEME CUHMCJICHHA.

IIpakTuyeckoe 3ansaTue Ne 9 « KogupoBanue TeKCTOBO MH(pOpMaAITHID)
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Heab 3anaTus: Haydautbcs KogupoBaTh TEKCTOBYIO MHGOPMAITHIO.
Conep:xkanue padoThI:
Hanomunanue: Ecnu coo01ieHre cocTOUT U3 CUMBOJIOB HEKOTO aiaBuTa ( M BCE CUMBOJIBI
paBHO BeposITHBI). To KoaruecTBo MH(pOpMauu B coobueHuu | Beraucsercs no gpopmyie:
I=k*I
i
['ne I — xonmuvecTBO MHGOPMALIUU B COOOIIECHUH, - HAUTH U3 Gpopmyisl 2 = N

1. Cxonbko OWT maMsTH 3alMeT clioBO «MHUKpOTpoIieccop»?

Pemenue:
CnoBo coctout u3 14 O0yks. Kaxknas OykBa — CHMBOJI KOMITBIOTEPHOTO alihaBuTa, 3aHUMAET 1
Oaiit mamsatu. CnoBo 3anumaet 14 Gaiit =14*8=112 Out namsTu.
Otser: 112 6ut
2. Tekcr 3anumaert 0, 25 Koaiit namsatu komnbtotepa. CKOIbKO CUMBOJIOB COJIEPKUT ATOT
teket? ([1], c.133, Ne31)

Pemenue:
ITepeBenem KO B GaiiTer: 0, 25 K6 * 1024 =256 Gaiit. Tak kak TeKcT 3aHUMaeT oObeM 256 OaiiT,
a Ka)KIbIi CUMBOJ — 1 OalT, TO B TEKCTE 256 CMBOJIOB.

OtBer: 256 cuMBOJIOB
3. Tekct 3aHMMaeT NOJIHBIX 5 cTpaHull. Ha kax ol ctpanuue pasmeniaercs 30 ctpok o 70
CUMBOJIOB B cTpoke. Kakoit 00bem onepatnBHON maMsith (B Oaiitax) 3aiimer 3ToT Teket? ([1],
c.133, Ne32)

Pemenne:
30*70*5 = 10500 cumBoJIOB B TekcTe Ha 5 cTpanunax. Tekct 3aiiMer 10500 Gaift onepaTtuBHOIMA
aMsTH.
Otger: 10500 Gaiit
4. Cuuras, 4TO KaXX/Iblil CHMBOJI KOJUPYETCS] OJHUM OalTOM, OlleHUTE HH(POPMALIMOHHBIN 00bEM
CJIEIYIOILETO MPENIOKEHUS U3 MYIIKUHCKOIO YETBEPOCTUILIUS:
[Tesen-JlaBun 6611 poctom Man, Ho nosanuin ke N'omuada! (EI'D_2005. nemo, ypoBeHb A)

1)
400 6ut
2)
50 our
3)
400 Gaiit
4)
5 OaliT
Pemenne:
B tekcre 50 cumMBOIIOB, BKITIOYas MpoOembl U 3HAKU MpenuHaHus. [Ipu KoaupoBaHUU KaXkI0TO
CHMBOJIA OJTHUM OalTOM Ha CUMBOJI Oy/IeT MPUXOIUTHCS 1o § 6ut, CrieqoBaTeIbHO, TIEPEBEIEM
B OuThI 50*8= 400 OwuT.
Ortsert: 400 Out
5. ABTOMaTUYECKOE YCTPOHCTBO OCYIIIECTBHIIIO MEPEKOAUPOBKY UH(DOPMAIIMOHHOTO COOOIICHHUS
JUTMHOU 48 CHMBOJIOB, TIEPBOHAYAIILHO 3anmucaHHoro B 7—outHoM koae ASCII, B 16—6utHyt0
koaupoBky Unicode.
[Tpu 3TOM HHPOPMAITMOHHOE COOOIIEHNE YBETUIMIOCH Ha
1) 48 Gaiit 2) 96 Gaiit 3) 54 Oaiit 4) 432 GaiT

Pemienne:
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6. VI3meHeHne KoaupoBKy ¢ 7 OuT Ha 16 Out, paBHo 16 - 7 =9 6ur. CiegoBaTensHO
WH()OPMAITMOHHBIN 00BEM KaXI0T0 CUMBOJIa COOOIIEeHUs yBeaudrmiIcs Ha 9 out. Tak kak aimuHa
coo01eHus paBHa 48 CHMBOJIOB, THGOPMAITMOHHOE COOOIICHUE YBEIMUMIOCH Ha 48 * 9 =432
6uta. B mpeniokeHHBIX OTBETaX JaHHOTO OTBETA HET, CJIEA0BATEIbHO MepeBeieM OUTHI B OalThI
- 432/8 = 54 Gaiita.

OtBet: MHpopManoHHOE COOOIICHUE YBEIIMUUIIOCHh Ha 54 Gaiita.

7.ABTOMaTHYECKOE YCTPOHCTBO OCYIIECTBUIIO IEPEKOANPOBKY HH(DOPMAIIHOHHOTO COOOIICHUS
Ha PYCCKOM f3bIKE, IEPBOHAYATIBLHO 3anicanHoro B 16—6utHom koae Unicode, B 8—OuTHYIO
koaupoBKky Windows—1251, ipu 3ToM nHPOpPMAIIMOHHBIN 00BeM co0OIIeHHs cocTaBui 60 OaiT.
Onpenenure HHOOPMAMOHHBINA 00HEM COOOIICHHUS IO IEPEKOIUPOBKHU.

1) 60 6ut 2) 120 6uT 3) 960 6ut 4) 60 GaiiT

Pemenue:
8. Ilo ycnoBusim 3agaun nH(GOPMaLMOHHBINA 00BbEM COOOIIEHHUS [T0CIe KOAUPOBKU cocTaBuil 60
Oaiit = 480 OuT, cliefOoBaTEIbHO KOJIUYSCTBO CUMBOJIOB B coobOmenuu = 480/8 = 60. [{o
NEPEKOINPOBKH COOOIIEHNE KOAUPOBAIOCH 16-OUTHBIM KO/IOM, CII€JIOBATEIIEHO
HH(pOpPMAIMOHHBIH 00BEM COOOIIEHHS 10 IEPEKOAUPOBKH = 60 * 16 = 960 Owur.
OtBet: nHGOPMAIMOHHBIN 00BEM COOOIIIEHHS 10 IepeKOANPOBKH 960 OHT.

9. B xomupoBke Unicode Ha Kax/1blii CHMBOJI OTBOJUTCA ABa Oaiita. Onpenennre
UH(OPMAIIMOHHBIN 00BEM CIIOBA U3 JIBA/ILIATH YETHIPEX CHMBOJIOB B 3TOW KOJIMPOBKE.
1) 384 6ura 2) 192 Gura 3) 256 Our 4) 48 our

Pemenne:
KonnyecTBo cHMBOJIOB B COOOIIEHNH - 24, Kbl CUMBOJI KoaupyeTcs 2 Gaiitamu = 16 Our,
cienoBarebHo 24 * 16 = 384 Our.
Ortser: 384 Gura.

IIpakTyeckoe 3ansaTue Ne 10 «Koguposanue rpadpuyeckoii mnaHpopmanum»
Heab 3aHATHA: HAyYUTHCSA KOAUPOBATH rpapuuecKyro HHPOPMAIUIO.
Copepxanue padboTsI:

3aganue 1. YcraHoBUTH rpaduuecKuil peskuM 3KpaHa MOHUTOpA:

e C HauboJjee BO3MOKHBIM BBICOKHM pa3pelIeHneM 3KpaHa,

e ¢ HauboJsee BO3MOXHOW IITyOMHOM 1IBeTa.
3ananme 2. B rpaguueckom peakrope mociie0BaTeNIbHO YCTaHOBUTS 11BeTa (cM. Tadu. 1.3.
«Konuposka npu riryouHe 1iseta 24 6uta» Ha ctp. 17 yueOHuka u tadn. 1.4. «dopmupoBanue
11BeTOB B cucteMe 1BeTonepenaun CMYK») ¢ uconp3zoBanuem nanutp 1isetoB RGB u CMYK.
[[BeTa ycTaHaBIMBAaTh IIyTEM BBEACHUS YMCIOBBIX KOJ0B 0a30BBIX IIBETOB B COOTBETCTBYIOIINE
TEKCTOBBIE MOJIS.
3ananue 1. YcranoBka rpa¢gpuueckoro pe;xumMa 3KpaHa MOHUTOPA B ONEePALIMOHHOM

”
s

cucreme Windows 7
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1. [lng ycTaHOBKM pa3pellieHus IKpaHa UIEIKHYTh IPaBOi KHOMKOW MBIIIY B ITyCTOM MECTE
Pabouezo cmona 1 B OTKPBIBUIEMCS KOHTEKCTHOM MEHIO BBIOPATh IyHKT Paspeuienue

‘ —

9Kpaua.
Pazpemraromias ciocoOHOCTh 3KpaHa KOMIIbIOTEPA YCTAHABIUBAETCS C TIOMOILBIO
PACKpBIBAIOLIETOCs cUCKa Paspewienue.; ¥ OA3yHKA, O3BOJISIOIIEI0 MEHATh MapaMeTphbl
pa3peleHus: 0T CaMOro HU3KOT'0 /10 MaKCUMaJIbHO BBICOKOTO.

2. I'myOGuna 11BeTa ycTaHaBJIMBAETCS MIPH NIEPEXOJE 110 TUIEePCChUIKE [JononnumenvHhbie
napamempbl B OkHe Paspewenue skpana. I1py HaxaTuu Ha JAHHYIO CCBUIKY
OTKpBIBAETCS 1uanorosas nauenb Ceoticmea monumopa. B pacKpbIBarOIEMCS CIIMCKE
Kauecmeo yeemonepeoauu: Ha Bkiagke Monumop MOXHO BbIOpaTh HEOOXOAUMYIO
rI1yOuHY IIBETa SKpaHa.

Ceoiicrea: YrneepcansHuiil monntep PnP n NVIDIA GeForce GTS 4., | 22

Mori1p | rermoctae | Vrpasrerme weron]

Tun moriTopa

YHHBEPCaNbHBI! MOHMTOR PP

NapareTpsi morTopa
UacToTa ofHosnenn skpana

80T -

CKDBITS PEKINE], KOTODHIE HOHATOD HE MOXET HTIOAL30B3TE

KauecTso useTonepenaui:

True Color (32 6uta) ~

3. HM3meHuB mapameTpsl 9KpaHa U IPOCMOTPEB PE3yJIbTaThl BHECEHHBIX N3MEHEHHIA,
BEPHYTb UCXOJHBIE HACTPOUKH.
YcranoBka nBera B rpagpu4ecKoM peJaKkTope ¢ MCIOJIb30BaHUEM CHCTEeMbI LIBeTonepe1aun

=)

RGB B BexkTOpHOM penaktope OpenOffice.org Draw —
1. 3anyctuth uHTErpupoBaHHOE opucHoe npunoxenre OpenOffice.org Draw komanoi
[7Tyck — Bce npoepammer — OpenOffice.org 3.3 — OpenOffice.org Draw].
2. Hcnonp3ys nanens Pucosarnue, pactioioKeHHYI0 BHU3Y OKHA MPOTPaMMbl, HAPHCOBATh
BOCEMb OJIMHAKOBBIX (UTYp (HampuMep, IPSIMOYTOJIbHUKOB).
Jns kaxxnoit purypsl 3a1aiuM LBET U3 TaOJIUIIBI KOJMPOBKY 1IBETOB MIPH ITyOUHE 11BeTa 24 Outa
(ctp. 17 yuebuuka, Tab:a. 1.3)
3. Bogenuts (Gurypy u BHIIIOIHUTH OAHY U3 KOMaH: [ @opmam — Obaacme...| nnn
[1IeT90K paBOi KHOMKOM MbIIH Ha urype — Obracme...].
Ha nosiBuBIIEMCSs AranoroBoMm okHe Obnacme BbIOpaTh BKIAAKY [[eema.
C noMoIIbI0 PaCKPBIBAIOIIETOCS CIHMCKA BEIOpATh cucTeMy IiBeTonepenayn RGB.
3anaTh BET IyTEM YCTAHOBKH B IMOJISIX CO CYETYMKOM HHTEHCHBHOCTEH 0A30BBIX I[BETOB,
BPYYHYIO BBOJIS UKcClia, NaHHbIe B Tabnuie 1.3, B TekcTroBbie ol R, G u B u naxxumas OK.
B ciyuae nosiBieHus: CHCTEMHOTO COOOLIEHHUS CleAYIOUIero coaepxkanus: «LBet 011 n3MeHeH
6e3 coxpaHeHusi. MI3MeHuTe BEIOpaHHBIN WK J0OABbTE HOBBIN I[BET, IEIKHYTH 10 KHOIIKE
Hsmenumo.
4. BbINOIHUTH MYHKT 3 JJIs1 OCTaBIIUXCS UTYD.
B pesynbraTe OynyT noixydeHsl BoceMb (pUryp, 3akpaiieHHble IBETaM1, YKa3aHHBIMU B TaOJIUIIE.

40



PesynbTar paboThl COXpaHHUTh B COOCTBEHHOI manke moa umeHneM RGB.
6. Cosnaiite HOBBIN HokyMeHT OpenOffice.org Draw komannoi [ @aiin — Cozoame —
Pucynok].
7. Hcnonp3ys nanenb Pucosanue HaprucoBaTh BOCEMb OJIMHAKOBBIX (GUTYp (Hampumep,
AJUIUATICOB).
Jist kax o (GUryphl 3a1a1MM IIBET U3 TaOIHIIBI POPMUPOBAHUS IIBETOB B CUCTEME
useronepenaun CMYK (ctp. 19 yueOnuka, Tadmn. 1.4)
8. Beimenuts Gurypy u BbIIOIHUTH OJHY U3 KOMaH: [ Popmam — Obracme...| i
[111eT90K TpaBOi KHOMKOM MbIH Ha urype — Obracme...].
9. Ha mosiBuBIIEMCs TUaoroBoM okHe O6iacmsb BRIOpaTh BKIAAKY [[eema.
10. C noMomIpI0 pacKpBIBAIOIIETOCS CIIMCKA BHIOpaTh cucreMy IBetonepenayn CMYK.
11. 3anath UBET MyTEM YCTAHOBKH B MOJISIX CO CUETYMKOM HHTEHCHBHOCTEH 0a30BBIX I[BETOB,
BPYYHYIO BBOJISI IIPOLIEHTHBIE COOTHOLICHHUS, TaHHbBIE B TabmuIe 1.4, B TEKCTOBBIE MO
C, M, Y u K u naxumas OK.
dopmyiel hopMupoBaHus BETOB B cucteMe nperonepenaun CMYK pacmmpoBbiBaroTcest
creayommM oopaszom: Harpumep, popmyia Black=K=C+M+Y=W-G-B-R
o3Hauaert, uro 1seT Black («uepHbrit») monydaercs B cootHomiennn K = 100%, wiu C = 100%
+M =100% +Y = 100%, wiu npu uckaroueHun 1BetoB White (6emmoro), Green (3enenoro), Blue
(cunero) u Red (kpacHoro).
12. Pe3ynbTat paboThl COXpaHUTh B cOOCTBEHHOH mamnke noj nmeneM CMYK.

o

IIpakTnyeckoe 3anaTne Ne 11 « Koguposanue 3ByKkoBoi HH(popmManum»
Hesb 3aHATHA: HAYIUTHCS KOTUPOBATH 3BYKOBYIO HH(OPMAIIHIO.
Copepxanue padoTbI:
Bapuanr 1.
1. Halingute nndopMainoHHbIi UPPOBOTO 3ByKOBOro 16-T1 6utHOTO cTepeodaiina ( 24000 I'n),
3BYYallero 2 MUHYTHI.
2. 3arpy3ute B puIoKeHHE «3ByKo3anuch» dain «Mysbika 1».
a) Onpenenute o0beM (haitna.
0) CpaBHUTE TIOJIYICHHBINA PE3YNIBTAT ¢ 00beMOM, KoTophiid onpeaensser OC Windows.
B) [Ipeobpa3yiite ero B (hailn ¢ MakCUMaIbHO BO3MOXKHBIMU MTapaMeTpamMH. Y BETMUMIICS HITH
YMEHBIINJICS 00bEM U BO CKOJIBKO pa3?
3. CmukmmpyiTe qaHHbli daiin ¢ daitnom «Mys3bika 2» OTBEThTE Ha BOIIPOCHI.
a) paBeH JI1 00beM CMUKIIMPOBAHHOTO (paiiyia cyMMe cMellaHHbIX (ailioB?
0) u3meHuTcs 1u oobeM ¢aitna, Ecnu Bl yBenuunte ckopocTh U TPOMKOCTH MPOCTYIIMBAHUS?
B) Ha CKOJILKO 00BbeM (aiina, eciiu Ber mobaBuTe kakoii- 6o 3ddext npocmymmBanus?
Bapuanr 2.
1. Haliaute nndopMannoHHbIN UPPOBOTO 3ByKOBOro 16-TH 6uTHOTO cTepeodaiina ( 24000 I'n),
3BYYallero 2 MUHYTHI.
2. 3arpy3ute B pHiIoKeHHe «3ByKo3anuch» dain «Mys3bika 1».
a) Onpenenute o0beM (aiina.
6) CpaBHUTE TIOJIYYCHHBINA PE3YNbTAT ¢ 00beMOM, KoTophIid onpeaensser OC Windows.
B) [Ipeobpasyiite ero B (haiiin ¢ MaKCUMaIbHO BO3MOXKHBIMU HTapaMeTpaMHu. Y BETUMUUIICS WIH
YMEHBIIMJICSI 00BEM U BO CKOJIBKO pa3?
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3. CmukmmpyiTe qaHHbIi daiin ¢ paitnom «Mys3bika 2)» OTBeTbTE Ha BOIPOCHI.

a) paBeH JIn 00bEM CMHUKITUPOBAHHOTO (haiiia CyMMe CMEIIaHHbBIX (aitioB?

0) u3menurcs 1 oobeM ¢aitna, Ecnu Bel yBenuunte CKOPOCTh M TPOMKOCTH MPOCITYIINBAHUS?

B) Ha CKOJIbKO 00BbeM (haiina, eciiu Bl mobaBuTe kakoii- 6o 3 dext npocaymmBanus?
Bapuanr 3.

1. Haiigute nHpOpMannoHHbIH 1TUppoBOro 3ByKoBOro 16-tu 6utHOTO cTepeodaiina ( 24000 ['m),
3By4allero 2 MUHYTHI.

2. 3arpy3uTe B IpuIOKeHUE «3ByKo3anuch» (aiin «My3bika 1».

a) Onpenenute o0beM (aiina.

0) CpaBHMTE MOTY4EHHBIN pe3yabTaT ¢ 00beMoM, KoTopblit onpenenser OC Windows.

B) [Ipeobpasyiite ero B (hailn ¢ MaKCUMalnbHO BO3MOXKHBIMU ITapaMeTpaMHu. Y BEIMUUIICS WIH
YMEHBIIMJICSI 00BEM U BO CKOJIBKO pa3?

3. CMmukmupyiTe naHHbIi Qaitn ¢ gaitnom «My3bika 2» OTBEThTE Ha BOIIPOCHI.

a) paBeH JI1 00beM CMUKIIMPOBAHHOTO (paiiyia cyMMe CMellIaHHbIX (aiiaoB?

0) u3menurcs 1u oobeM ¢aitia, Eciiu Bel yBenuuure ckopocTh U IPOMKOCTB MPOCITYILNBAHUSA?
B) Ha CKOJIbKO 00beM (aiina, ecu Bel qo0aBuTe Kakoi- 100 3G (EeKT mpOCITyIIHBaHMS?

IIpakTnueckoe 3ansaTue Ne 12 «Koguposanue 4ync1080ii nHGopManum»

Lesb 3aHATHA: HAYYUTHCS KOJUPOBATh YUCIOBYIO HH(DOPMALUIO.
Coaepxxanue padoThbI:

IIpumep 3axanusa:
Jns xonupoBanus Oyks A, b, B, I pemriim ucmnons30BaTh IByXpa3psAHbIE MTOCIEI0BATEIbHEIC
nsonynble yucna (ot 00 no 11, coorBercTBeHHO). Eciu TakuM criocoGoM 3akoAUpOBaTh
IIOCJIEIOBATEIBLHOCTh CUMBOJIOB BABI™ 1 3anucars pe3ynbpTaT MIECTHAANATEPUIHBIM KOJIOM, TO
MOJIYYUTCS
1) 4By 2) 41156 3)BACD36 4) 102336
Pemenue:
1) u3 ycnosus xonpl Oyks takue: A — 00, 5601, B—-10u I — 11, xon paBHOMEpHBIH
2) nocnenoBarenbHocTh BABI koaupyercs Ttak: 01 00 10 11 =1001011
3) pa3o0beM TaKyro 3aluCh HA TETPAJIbI CIIPaBa HAJIEBO U KAKIYIO TETpaay MepeBeieM B
HIECTHAIATEPUUHYIO0 CUCTEMY (TO €CTh, CHayalla B IECITUUHYIO, a IOTOM 3aMEHUM BCE 4Hcia
ot 10 no 15 na 6ykBel A, B, C, D, E, F); nonyuaem
1001011 = 0100 1011, = 4B3s
4) npaBuibHbBIN O0TBET — 1.
IIpumep 3axanus:
Jlns 5 OykB naTUHCKOrO angaBuTa 3a/1aHbl UX ABOUYHBIE KOABI (JIJ1s1 HEKOTOPHIX OYKB — U3 JIBYX
OUT, 17151 HEKOTOPBIX — U3 TPEX). DTH KOABI MIPE/ICTaBICHBI B Ta0IHLIE:

ABCDIE

Onpenenutpb, Kakoit HAbOp OYKB 3aKkoupoBaH ABoWYHOI cTpokoit 0110100011000

1) EBCEA 2) BDDEA 3) BDCEA 4) EBAEA

Pemenne (Bapuanr 1, 1ekoaupoBaHue ¢ Ha4yaJa):

1) 3mech uctonb3yeTcss HepaBHOMEPHOE KOJIMPOBAHKE, TIPH KOTOPOM JIEKOTUPOBAHHE MOXKET
OBITH HEOTHO3HAYHBIM, TO €CTh, 33JJAHHOMY KOJIy MOKET COOTBETCTBOBATh HECKOJIBKO Pa3HBIX
HCXOHBIX COOOIIECHU

2) monpobyeM JeKoIUpoBaTh ¢ Hayasa IIeMoYKHy, nepBoi OykBoit MokeT ObITh B win E, atn
CJlydau Hy)KHO pacCMaTpuBaTh OT/ACIHHO

3) nmyctb nepsast 6ykBa — E ¢ kogom 011, Toraa ocraercst nenouka 0100011000

¥ st koga 0100011000 mepBoit OykBoit MOXKeET OBITH TOIBKO B ¢ komom 01, Torma ocraercst
00011000 ( Hauaso ucxoaHoH nenouku — EB?)
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¥ ms koga 00011000 nepBoit 6ykBoit MoxkeT ObITh TOBKO A ¢ KogoMm 000, Torma ocraercs
11000, a 3Ta emoyka He MOKET OBITh Pa3JI0)KEHA Ha 3aJIaHHbIE KObI OYKB

%, TIO3TOMY HaIlIe MIPEIOJIOKESHHIE O TOM, UTO IepBasi OykBa — E, HeBepHO

4) myctb niepBas 0ykBa — B ¢ komom 01, Torma ocraercs nemouka 10100011000

% mis koga 10100011000 mepBoii OykBoit MOkeT ObITh TONEKO D ¢ kogom 10, Torma ocraercs
100011000 (MOKHO IMOJIaraTh, YTO HAYAJIO HCXOAHOM memouku — BD?)

% mus koga 100011000 mepBoii 6ykBoit MokeT ObITh TONIEKO C ¢ kogom 100, Torma ocraercs
011000 (mauano ucxoaHoM Hernouku — BDC?)

Hecmotps Ha TO, UTO cpei OTBETOB €CTh €IMHCTBEHHAS 1IENI04Ka, KOTopas HaunHaercs ¢ BDC,
3]1eCh HEllb3s1 OCTAaHABJIMBATHCS, TOTOMY YTO «XBOCT» LEMOYKH MOXKET «HE COMTHCH)

% s koga 011000 Ha mepBoM Mecte MoxeT ObITh B (kox 01) umu E (011); B mepBoM citydae
«xBocT» 1000 Henb3s pa3dbuTh Ha 3aAaHHBIC KOJIBbI OYKB, a BO BTOpoM — octaetcs koa 000 (OykBa
A), TOATOMY HCXOJIHAS IIETIOYKa MOKET OBITh NekoaupoBana kak BDCEA

5) nmpaBUIBHBIN OTBET — 3

Pemienue (BapuaHT 2, 1eKOAMPOBAHHE C KOHLA):

1) ansg koga 0110100011000 mocnenneit OykBoit MoxeT ObITh ToNbKO A (ko1 000), Torma
ocraercs nenoyka 0110100011

2) nnia 0110100011 mocnenueit moxeT ObITh ToNIbKO OykBa E (011), Torna ocraercs nenoyka
0110100

3) nns 0110100 mocnenueit moxeT ObITh TobKO OykBa C (100), Torna ocraercs nemnouka 0110
4) nnst 0110 nocnenneit moxet ObITh ToNIbKO OykBa D (10), Torna ocraercst 01 — 310 KOA OYKBBI
B

5) TakuMm oOpa3om, mosryuniack mnernouka BDCEA

6) IpaBUJILHBIN OTBET — 3

Pemenue (BapuaHT 3, KoIMpoOBaHHe OTBETOB):

1) B JaHHOM cllydae caMo€ MPOCTOE U HAAESKHOE — IIPOCTO 3aKOIUPOBATH BCE OTBETHI,
UCTIOJB3YS TIPUBEICHHYIO TAOJIHITY KOJIOB, a 3aT€M CPAaBHUTH PE3YJIbTATHI C 3aJaHHON IIETTOYKOH
2) noay4um

1) EBCEA - 01101100011000 2) BDDEA — 011010011000

3) BDCEA - 0110100011000 4) EBAEA —01101000011000

3) cpaBHHBAsI 3TH IIETIOYKH C 33JaHHON, HAXOJIUM, YTO MMPABUIHHBINA OTBET — 3.

IIpumep 3axanus:

Jliis mepeiayM 1o KaHaily CBsI3U COOOIEHUS, COCTOSIIIETO TOJIBKO U3 OykB A, b, B, I', permnn
MCIIOJIb30BaTh HepaBHOMEPHBIH 1o anuHe koa: A=0, b=10, B=110. Kak Hy>HO0 3aKk0a1pOBaTh
OykBy I', yTOOBI TMHA KO/1a OblJIa MUHUMAJIBHOM U JIOITYCKaJIOCh OJIHO3HAYHOE pa3OueHHe
KOJAMPOBAHHOTO COOOIIEHNS HA OYKBbI?

1)12)11103) 111 4) 11

Pemienue (Bapuant 1, meTox mogdopa):

1) paccMOTpUM BCe BapHaHTHI B IOPSIIKE YBEITMUEHUS JUTMHBI Koa OyKBbI 1

2) nauneMm c I'=1; npu 3TOM nostydaercs, uto cooOuieHue «10» MoKeT ObITh PACKOUPOBAHO
IBOsIKO: Kak ['A nnu b, moaTOMy 3TOT BapuaHT HE MOAXOIUT

3) cnemyromuii o AymHe BapuaHT — ['=11; B aTom ciiydae coobmenue «110» MoxeT ObITh
packonupoBaHo Kak ['A unu B, mo3TOMY 3TOT BapuaHT TOXKE HE MOAXOIUT

4) tperuii Bapuant, [ =111, gaet onHO3HaYHOE PACKOIUPOBAHUE BO BCEX COUETAHUSIX OYKB,
HOJTOMY ...

5) ... IpaBHIILHBIA OTBET — 3.

Pemienue (BapuaHT 2, KYMHBIID> METON):

1) n7st TOro, 4TOOBI COOOIIEHHE, 3aAMTUCAHHOE C TIOMOIIBI0 HEPABHOMEPHOTO IO JJTMHE KOJa,
OJIHO3HAYHO PACKOAMPOBATIOCH, TPEOYyeTCsl, 4TOOBI HUKAKOM KO HEe ObLI HAYaJIOM JPYTrOro
(Ooyiee ATMHHOTO) KOJIA; 3TO YCIOBUE HA3BIBAIOT ycrnosuem Dano
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2) KaK 1 B MIEPBOM PEILICHUH, pACCMATPUBAEM BapUAHTHI, HAUMHAS C CAMOT'0 KOPOTKOI'O KOJIa JJIst
OykBbI ['; B HameM ciydae ko ['=1 sBisercst Hadamom koa0B OykB b u B, moatomy ycinoBue
daHo He BBIMTOIHICTCS, TAKOH KO HE ITOAXO0IUT

3) kox I'=11 Taxke sBIIETCS Ha4YajIOM JIPyroro koja (koaa OykBsl B), moaTomy 3TO TOXKE
OLIMOOYHBINA BapUaHT

4) Tpetuii BapuaHT Koja, ['=111, He sBIEeTCS HAYaJIOM HUKAKOTO YK€ U3BECTHOTO KOJ/Ia; KPOMeE
TOTO, HU OJIUH YK€ UMEIOIIUICS KO/ HE sIBsieTCsl HadayioM koja 111; Takum oO6pas3om, ycioBue
@®aHO BBIMOIHSIETCS

5) moaTOMy NpaBUIIbHBIN OTBET — 3.

Ipumep 3ananus:

YepHo-6enoe pacmposoe uzoopasxicenue KOOUpPyemcs NOCMpOYHO, HAYUHAS C J1e8020 BEPXHE20
yena u 3aKaHdusds 6 npagom Hudichem yeny. Ilpu koouposanuu 1 o6osnauaem yepnuoiii yeem, a ()
— benvlil.

s komnakmuocmu pe3yiomam 3anucani 8 ueCmuaoyamepudHoll cucmeme CHUCieHusl.
Buvibepume npasunvhyto 3anucey kooa.

1) BD9AAS 2) BDA9B5 3) BDA9DS 4) DBO9DAB

Pemenne:

1) «BBITSIHEM» PacTPOBOE U300pAKEHHUE B IIETIOUKY: CHavasa nepBas (BEpXHssi) CTPOKa, IOTOM —
BTOpasi, v T.1I.:

1 cmpoxa |2 cmpoka |3 cmpoka 4 cmpoxa

2) B TOM moNocKe 24 siueiku, YepHbIe 3a0THUM SAUHHUIIAMHU, a OeJIble — HYJISIMHU:
1 0 1 1 110//0/0/00/|/ 00|00

1 cmpoxa |2 cmpoka |3 cmpoka |4 cmpoka

3) mocKoNbKY Kaxkaas 1udpa B MIECTHAAATEPUYHON CUCTEME PaCcKIIaIbIBaeTCsS POBHO B 4
JTBOMYHBIX ITUGPHI, pa300beM MOJOCKY Ha TE€TPAAbI — TPYIIIBI U3 YETHIPEX sS4eeK (B JaHHOM
clly4ae BCEe PaBHO, OTKYy/la HAUMHATh Pa30UBKY, TIOCKOJIBKY B IMOJIOCKE IIE€I0€ YUCII0 TeTpaa — 6):

1011110 0 0/ 00/ 000

4) nepeBojisl TETpaJIbl B MIECTHAIATEPHUHYIO CUCTEMY, IIOJydaeM HocieaoBarenbHo nudps B
(11), D(13), A(10), 9, D(13) u 5, To ectb, nenouky BDA9DS5
5) mosToMy NpaBUIIbHBIN OTBET — 3.

IIpumep 3axanus:
s nepedauu uucen no KaHay ¢ NOMexamu UCHONbL3yemcs Koo npogepku uemnocmu. Kascoas
e20 yugpa 3anucvléaemcs 8 080UUHOM NPeOCMABIeHUlU, ¢ 000agieHueM 8e0Vuux Hynetl 00
OnuMbL 4, U K nOIyHUBULeliC NOCIe008AMENbHOCIU OONUCHIBACMCSL CYMMA €€ 2NeMeHMO08 No
Mooymio 2 (Hanpumep, ecau nepedaém 23, mo nonyuum nocireoosamenvrocms 0010100110).
Onpeoenume, kakoe wucio nepedasanocsy no kauany ¢ éude 010101001001111000117?
1) 59143 2) 5971 3) 102153 4) 10273
Pemenue:
1) cHagana pazbepemcsi, Kak 3aKOJJUPOBAHbI YHCIIa B IPUMEPE; OUEBUIAHO, YTO UCTIOIB3YETCS KO
pPaBHOMEPHOM JUIMHBI; TOCKOJIbKY 2 3HaKa KoaupyroTcst 10 1BoM4HbIME paszpsaamu (OuTamu), Ha
KaX/1yto nudpy oTBOAUTCS 5 OUT, TO €CTh
2—-00101u3— 00110
2) KaK CJIeAyeT U3 YCIOBHSI, YEThIPE MEPBBIX OMTA B KAXKJI0W MOCIEI0BATEIBHOCTH — 3TO
JBOMYHBIN KOJI IUGPBHI, a MATHIN OUT (OUT Y€THOCTH) UCTIONIB3YETCs AJIsl IPOBEPKU U
pacCUUTHIBAETCS KaK «CyMMa IO MOJYJIIO JIBa», TO €CTh OCTATOK OT JIeJICHHUs] CyMMbI OUTOB Ha 2;
Torna
2 = 0010,, out yetHocTr (0 + 0+ 1+ 0)mod 2 =1
3 =0011,, 6ut vetHocT (0 +0+ 1+ 1)mod2=0
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3) HO OUT YETHOCTH HAM COBCEM He HY KeH, Ba)KHO JPYroe: MATHII OUT B KaX/10# marepke
MOZKHO OTOPOCHTH!

4) pa300bEM 3a/IaHHYIO MTOCIIEI0BATEILHOCTh Ha TPYIIIBI 110 5 OMT B KaXKIOM:

01010, 10010, 01111, 00011.

5) otOpocuM nmATHIH (TIOCIeAHMIT) OUT B KOXKAOH TpyIIIe:

0101, 1001, 0111, 0001.

3TO M €CTh JBOMYHBIE KOJIbI TIEPEIaBaEMbIX YHCEI:

0101, =5, 1001, =9, 0111, = 7, 0001, = 1.

6) TakuM oOpa3om, OBLIH Mepeaansl uucna 5, 9, 7, 1 wim gucio 5971.

7) OtBert: 2.

IpakTnyeckoe 3ansitue Ne 13 «IlocTpoeHue TadJ Ml HCTUHHOCTH JIJIS1 JIOTHYECKUX
BBICKa3bIBAHMI»
Leuas 3ansTHA: BoipaboTaTh HaBBIK IOCTPOEHUSI TAOIMI MICTUHHOCTHU JJIS IOTHYECKUX
BBICKa3bIBaHU.
Conep:xanue padoThIi:

Tabauna ucTHHHOCTH — J{J1 Ka)X/10r0 COCTaBHOI'O BBICKA3bIBAHUS (JIOTMYECKOTO BBIPAKEHUS)
MOYKHO HOCTPOUTH TAOJIUIy MCTUHHOCTH, KOTOpas ONpeAessieT ero UCTUHHOCTh WU JIOXKHOCTh
OpU BCEX BO3MOXKHBIX KOMOMHAIUSAX HUCXOAHBIX 3HAYEHUM MPOCTBIX BBICKA3bIBAHUI
(JTorH4ecKuX MepeMEHHBIX ).

Jljig mocTpoeHust TabJIML ICTUHHOCTH CYILIECTBYET OIPEIEIICHHbIN allTOPUTM:

» OnpenenuTb KOJIMYECTBO MEPEMEHHBIX (IIPOCTHIX BBIPAKEHUI);

* OmpenenuTb KOJUYECTBO JIOTUYECKUX ONEpaluid U IOCIEI0BATEIbHOCTh HX

BBINOJIHEHUS (MHBEPCUS, KOHBIOHKIIHS, TU3bIOHKIINSA).

* OnpesenuTh KOJIMYECTBO CTPOK:

Kouuecmeo cmpok =2 " + cmpoka 014 3a207108Kda,

20eN — KOJIMYECTBO JIOTUYECKUX NTEPEMEHHBIX.

* OrmpenenuTh KOJUYECTBO CTOJOLOB: KOJUYECEO CHIONOU08 = KOJIUYUECHEO

nepemMenHbIX + Konuuecmeo 102uieckux onepayuil;

* 3amogHUTH CTOJNOIBI pe3yabTaTaMU  BBINOJIHEHUS JIOTHYECKUX OINepauuil B

0003HAYEHHON TIOCJENIOBAaTEIbHOCTH C YY€TOM TaOMuI HUCTUHHOCTH OCHOBHBIX

JIOTUYECKHUX ONepanuil.

PaccmoTpuM npuMepsl OCTPOEHUS TaOINI] UCTUHHOCTH.

IIpumep. CoctaBbTe TaOIUIy HCTUHHOCTHU JIOTHYECKOTO BBIPAXKEHHUS:

“A&BVO).

Pewrenue:

1. Onpenenum KOJIMYECTBO CTPOK IO U3BECTHON HaM (opMyJie: Ko1uuecmeo cmpok =2 "
+ cmpoka 0na 3a20106Ka, T.K. y Hac TpU NPOCThIX BbicKaszbiBaHus A, B,C nmostomy N = 3 u
KOJIMYECTBO CTPOK = 2°+]1 = 9.

2 OmnpenenuM KOJUYECTBO CTOIOIOB:

- IpocThle BhIpakeHus (nepemenusie): A, B, C.

- MIPOMEXYTOYHBIE Pe3yJbTaThl (JIOTHYeCKue ornepauuu): — A — uHBepcus (ere MOXKHO
0603HaunTh A), BVC- onepanus qusbionkuun, — A & (B v C)- onepanus KOHbIOHKIHH.

3. 3anoJHUM CTOJIOLBI ¢ Y4eTOM TabJIUI HCTUHHOCTHU JIOTHYECKHUX ONEpPaIii.

A B C A BVC |-A&(BvC)
0 0 0 1 0 0
0 0 1 1 1 1
0 1 0 1 1 1
0 1 1 1 1 1
1 0 0 0 0 0
1 0 1 0 1 0
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1 1 0 0 1 0
1 1 1 0 1 0

PaBHOCWIbHBIE JIOTHYeCKHe BbIPAaKeHUSI — JIOTMUECKHUE BBIPAKEHUS, Y KOTOPBIX
TaONUIBl HMCTUHHOCTH COBMAJAIOT, HA3bIBAIOTCS PABHOCUIIBHBIMU (PKBUBAJICHTHBIMHU). Jliist
0003HaYCHHS PABHOCHJIBHBIX JIOTHUYECKHUX BBIPAKCHHUH MCIIOJIB3YyeTCs 3HAK “="".

Ipumep. JlokaxeM, 4TO JOTHUECKHE BhIpakeHHs A-B u AVB paBHOCHIILHBL.

[TocTporM cHavana TabauIly MICTHHHOCTH JIOTHYECKOTO BhIpaxkeHus: A-B
1)Onpenenum KOIMYECTBO CTPOK B Tabmuue. st 3Toro: cuuraem KOJIMYECTBO MEPEMEHHBIX, B
HAIlleM cllydae Jiornueckas (yHKIHsS coaepxut 2 mepeMeHHble: A u B. KomnuectBo cTpok B
TabIMUIe ICTUHHOCTH JIOJKHO OBITH paBHO 2*+1= 5.
2) OnmnpenenseM KOJIMYECTBO CTOJOIOB. DTO KOJIMYECTBO JIOTHYECKMX MEPEMEHHBIX +
KOJIMYECTBO JIOTMUECKHX onepauuii. B Hamiem ciaydae KOJIMYECTBO IMEPEMEHHBIX = 2, a
KOJIMYECTBO JIOTHYECKUX Onepanuil = 3, T.e. KOJIMYECTBO CTOJIOIOB TaOIUIIbl HCTUHHOCTU = 5.
3) Ctpoum TaOJIMIly UCTUHHOCTH C yKa3aHHBIM KOJMYECTBOM CTPOK M CTOJIOIOB, 0003HAYaeM
CTONOLBI M BHOCUM B Ta0nWIly BO3MOXHBIE HAOOpHl 3HAYEHUH HUCXOAHBIX JIOTHUYECKUX
MEPEMEHHBIX U 3aMOJHsIEM TaOJIMIy HCTUHHOCTH 110 CTOJIOIaMm.

A B A B A-B
0 0 1 1 1
0 1 1 0 0
1 0 0 1 0
1 1 0 0 0

Teneps mocTpouM TaOIUILy HCTUHHOCTH JIOTHUECKOTO BhIpaxkeHus: AVB
1) OnpenenuM KOMMYECTBO CTPOK B Tabmuie. s 3TOro: cunraeM KOJIMYECTBO NMEPEMEHHBIX, B
HaIlleM cllydae Jiornueckas (yHKIUsS comepkuT 2 mepemeHHble: A u B. KonnuectBo cTpok B
Ta0IUIEe ICTUHHOCTH JIOJKHO OBITH paBHO 2%+1 = 5.
2) OnmnpenenseM KOJIMYECTBO CTOJMOIOB. ITO KOJMYECTBO JIOTHUYECKMX TEPEMEHHBIX +
KOJTMYECTBO JIOTMUECKHX omepanuii. B Hamem ciaydae KOJMYECTBO IEPEMEHHBIX 2, a
KOJIMUECTBO JIOTUYECKUX OTepaIuil = 2, T.€. KOJIUYECTBO CTOIOIIOB TaOIUII HCTUHHOCTU = 4.
3) Ctpoum TaOIMIly UCTUHHOCTH C yYKa3aHHBIM KOJMYECTBOM CTPOK U CTOJOIIOB, 0003HA4YaeM
CTONOIBI M BHOCUM B Ta0nWIly BO3MOXHBIE HAOOpHl 3HAYEHUH HUCXOAHBIX JIOTHUECKHUX
MEPEMEHHBIX U 3aMOJHAEM Ta0IUIly UCTUHHOCTH TIO CTOJIOIaMm.
Cnauana He00X0IUMO BHITIOTHUTH JIEHCTBUE B CKOOKAX, a 3aTeM JIOTHYECKOe OTPUIIAHHE.

A B AVB ‘AVB
0 0 0 1
0 1 1 0
1 0 1 0
1 1 1 0

[Toctpounu Ttabnuupbl. Tenepp AaBaiiTe, CpaBHUM 3HA4YE€HHUS B TOCIEIHUX CTOJIOIAX

TaOJIUI] UICTUHHOCTH, T.K. UMEHHO ITOCIIEIHUE CTOJOLBI SBIISIOTCS PE3YIbTHPYIOLUMHU:
A-B=AVB

3adanue 1.TloctpoiiTe TaOMMIy UCTUHHOCTU JUIS JIOTHYECKOTrO BhIpakeHus: (AVB) &
(—AV—B).
1)OnpenenyM KOJNWYECTBO CTPOK B TaOMUIle MCTMHHOCTU. J[Isl 3TOro: cuutaeM KOJHMYECTBO
NEPEMEHHbIX, B HAllleM ClIy4ae Jorudeckas (QYHKIMS COAEpPKHUT 2 mepeMeHHble: A u B.
KonndecTBo cTpoK B TabiuIle HCTUHHOCTH JIOJKHO OBITH paBHO 2*+1 = 5.
2) OnpenenuM KOTUIECTBO CTOIOIIOB. ITO KOJIUYECTBO JIOTHUECKUX TIEPEMEHHBIX + KOJIMYECTBO
JIOTMYECKUX ollepaluili. B HameM ciydae KOJIMYECTBO MEPEMEHHBIX = 2, a KOJUYECTBO
JIOTUYECKHUX OTEPAHM = 5, T.€. KOJIMYECTBO CTOJIOIIOB TAOIUIIBI HCTUHHOCTH = 7.
3) CrpouM TabIUIly UCTHHHOCTU C YKa3aHHBIM KOJHMYECTBOM CTPOK M CTOJIOIIOB, 0003HauaeM
CTONOIBl M BHOCMM B TaOJHMIly BO3MOXKHBIE HAOOPbl 3HAYEHUH HCXOJIHBIX JIOIMYECKHX
NEPEMEHHBIX U 3aII0JIHAEM Ta0JIMIly UCTUHHOCTH 10 CTOJIOIIAM.
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A|]B]|AB]| A | B —~AV-B (AVB) & (—AV—B)
0| o0 0 1 1 1 0
0 | 1 1 1 0 1 1
1|0 1 0 1 1 1
1 | 1 1 0 0 0 0

3adanue 2. (y4€HUKH PENIAOT CAMOCTOSITENILHO, & TIOTOM TPOUCXOIUT KOJIJICKTUBHAS
npoBepka). CocTaBbTe TaOJIMIY HCTUHHOCTH JIJIS JIOTHYECKOTO BhIpakeHus: AVA&B.

A B A&B AVA&B
0 0 0 0
0 1 0 0
1 0 0 1
1 1 1 1

OOpatuTe BHMMaHME, YTO MOCIETHUIN cTosber (pe3ylbTaT) COBHAN CO CTOIOLOM A.
3HAUUT MOJKHO CKa3zaTh, YTO JIOTHYECKOE BbIpakeHHe AVA&B paBHOCHIBHO JIOTMYECKOU
MepeMEeHHOM A.

Tenepr naBaiiTe OTKpoeM y4yeOHUK Ha cTpaHulle 39 U BBINOJHUM yrpaxHeHue Ne§.
[Toctpoiite TaOIUIBI UICTUHHOCTY JAJISL CIICAYIOIIUX JIOTUYECKUX BBHIPAKEHUI:

B&(AVB).
1)OmnpenenyiM KOJHUYECTBO CTPOK B TaOiMIle UCTUHHOCTH. [[st 3TOro: cumMTaeMm KOJIMYECTBO
NEPEMEHHBIX, B HaIleM cllydae Jormdyeckas (PyHKIHUS COIEpKUT 2 mepeMeHHble: A u B.
KonudecTBo cTpOK B TaOIHIIE HCTHHHOCTH JIOJDKHO OBITh paBHO 2% +1=5.
2) OnpenenuM KOJUYECTBO CTOJIOIOB. DTO KOJUYECTBO JIOTHUECKUX TTEPEMEHHBIX + KOJIHMYECTBO
JIOTHYECKHUX omepanuii. B HameM ciyyae KOIMYECTBO MEPEMEHHBIX = 2, a KOJIUYECTBO
JOTHYECKUX ONEepanuii = 2, T.e. KOJIMYECTBO CTOJOLOB TAOIUIBI HCTUHHOCTH = 4.
3) Crpoum TabaUIly UCTHHHOCTH C YKa3aHHBIM KOJHMUYECTBOM CTPOK M CTOJIOIOB, 0003HauaeM
CTONOLBI M BHOCUM B TaOIMIly BO3MOXHbIE HAOOpbl 3HAYEHUM HCXOAHBIX JIOTMUYECKHUX
NEPEMEHHBIX U 3al0JIHAEM Ta0JIMIly HCTUHHOCTH 10 CTOJIOIAM.

A B (AVB) B&(AVB)
0 0 0 0
0 1 1 1
1 0 1 0
1 1 1 1

ITocTpoiiTe TabMUILbl HCTUHHOCTY IS CIEAYIOMIUX JIOTHYECKUX BBIPAKEHHI:
A&(BVB). D10 3amaHue y4YeHMKH BBIINOJHIIOT CaMOCTOSATENbHO, a MOTOM OOMEHMBAIOTCS
TETPaJAsSIMU U BBIIOJIHSIETCS IPOBEPKA pabOTHI.
1) KonnuecTBo cTpok: 5;
2) KonmnuecTBO cTONOIOB: 5

A B | B BVE A&BVB)
0 0 1 1 0
0 1 0 1 0
1 0 1 1 1
1 1 0 1 1

[Toctpoiite TabMUIIBI HICTUHHOCTHU AJIS CIETYIOIINX JIOTHYECKUX BBIPasKEHUHM!
A&(AVBVC).
1)OnpenenyiM KOJUMYECTBO CTPOK B TabiMile UCTUHHOCTH. [st 3TOro: cuMTaeMm KOJIMYECTBO
NEpPEMEHHBIX, B HaIleM ciy4ae Jioruueckas (QpyHkuusi cojepxut 3 nepemeHHsie: A, B u C.
KonudecTBO cTpOK B TaOiHIle ICTHHHOCTH JTIOJDKHO OBITH paBHO 2° = 8.
2) OnpeaenuM KOJIMYECTBO CTOIOIOB. DTO KOJTUYECTBO JOTMUECKUX MTEPEMEHHBIX + KOJIMUECTBO
JOTMYECKUX omepaunii. B Hamiem ciiydyae KOJMYECTBO MEPEMEHHBIX = 3, a KOJHUYECTBO
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JIOTHYECKUX ONepauuil = 2, T.e. KOJIUYECTBO CTOJIOLIOB TAOIUIIBI HCTUHHOCTH = 5.

3) Ctpoum TaGIMIly UCTUHHOCTH C yKa3aHHBIM KOJHMYECTBOM CTPOK M CTOJIOIIOB, 0003HAYaeM
CTOJI6L[BI U BHOCHUM B T216J'II/ILIy BO3MOXHBIC Ha60pBI 3HA4YCHUU HUCXOOJHBIX JIOTHYCCKUX
NIEPEMEHHBIX U 3aII0JIHEM Ta0JIMITy UCTUHHOCTH T10 CTOJIOIIAM.

A B | C AVBVC A&(AVBVC)

0 0 0 0 0

0 0 1 1 0

0 1 0 1 0

0 1 1 1 0

1 0 0 1 1

1 0 1 1 1

1 1 0 1 1

1 1 1 1 1
HOCTpOﬁTe Ta6J'II/II_[bI HUCTUHHOCTU IJIA CICAYIOIINX JIOTUYCCKUX Bpra)I(CHI/II‘/'IZ

AVBVC__

1)OmnpenenyiM KOJTHUYECTBO CTPOK B TaOiMile UCTUHHOCTH. [[st 3TOro: cumMTaeM KOJIMYECTBO
NEpPEMEHHBIX, B HAllleM cllydae JIorndeckas (QyHKuus conmepkut 3 mepemenusie: A, B u C.
KonndecTBO CTpOK B TaOIHIIE HCTHHHOCTH JIOJDKHO OBITH paBHO 23 = 8.

2) OnpenenuM KOTUYECTBO CTOIOIOB. ITO KOJIUYECTBO JIOTHUECKUX TIEPEMEHHBIX + KOJIMYECTBO
JIOTUYECKUX omepanuii. B Hamem ciydae KOJIMYECTBO MEPEMEHHBIX = 3, a KOJUYECTBO
JOTHYECKUX OINepanuii = 3, T.e. KOJIMYECTBO CTOIOLOB TaOIUIBI HCTUHHOCTH = 6.

3) Ctpoum TabiuIly UCTUHHOCTU C yKa3aHHBIM KOJIIMYECTBOM CTPOK U CTOJIOILIOB, 0003HaYaeM
CTONOIBI W BHOCHUM B TaONUIly BO3MOXKHBIE HA0OpHl 3HAYCHHWH HWCXOJHBIX JIOTHYECKUX
MIEPEMEHHBIX U 3aI0JIHAEeM TabIUIly HCTUHHOCTH MO CTOJOIaM.

A B C C AVBVC AVBVC
1 0

RlRFRIOlO|O|O
e ldl=l i i =] =]
R ORI, IO|IFr|IO
Ol |O|O(r|Oor|IO
e Ll Ll Ll i =)
o|o|o|lo|o|

IIpakTnueckoe 3ansaTue Ne 14 «Pemenue 3aga4 aaredpbl JJOTHKW»
Lesb 3aHATHA: HAYYUTHCS peIIaTh 3a/1a4M anreOpsl JIOTUKH.
Conep:xanue padoThbIi:
1. YopocTuts norudeckoe BeIpaXKeHHe.

F= (AvB)—(BvC)
Pemenue (Mcnonb3yroTest 3aKOHBI e MopraHa, 3aK0H JIBOWHOTO OTPHIIAHUS,
pacipenenuTeIbHbIN 3aKOH):

F= (AvB)—=(BvC)-AvB&EVC) =(AvB)&(BVC)=BV(A&C)
2. IIpoBepHUTh MPABUIBHOCTH YIPOLIEHUS OCTPOSCHUEM TaOJIUIl HICTUHHOCTH.
21.]'[5[ HpOBepKI/I HpaBI/IJ'H)HOCTI/I prOHIeHI/ISI MBI CTpOI/IM Ta6HI/IHBI NUCTUHHOCTHU JIAI UCXOJHOTO 1
YIOPOIICHHOT'O JIOTHYCCKOT'O BBIPAXKCHUA. Ecnu JAHHBIC B ITOCJICIHUX CTO.TI6I_[3.X TaGJ’II/ILI
HUCTHUHHOCTH COBIIaAarOT, 3HAYUT MBI HpaBI/IJ'H)HO ynpOCTI/IJ'II/I JIOTUYCCKOC BI)Ipa)KeHI/Ie.
Pemenue:

Tabnuia UICTUHHHOCTH TSI HCXOAHOTO JIOTHYECKOTO BBIPAKEHUS
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A|B|[C|AVB|BVC| Eve | ave)—=@Eve |F

olofof o 0 1 1 0

olof1| o 1 0 1 0

ol1]of| 1 1 0 0 1

ol1]1| 1 1 0 0 1

1]ofof| 1 0 1 1 0

1{of1] 1 1 0 0 1

1]1]of| 1 1 0 0 1

1{1f1] 1 1 0 0 1

Ta6nnua HCTUHHOCTU I YIPOIICHHOT'O JIOTHYECKOI'O BbIPAKCHUSA
B|[C|A&C|BVA&C

A

ojofo| o 0

ojof1| o 0

of1fo| o 1

of1{1| o 1

1lofo| o 0

1lof1] 1 1

1l1]o| o 1

111 1 1

N3 Tabauii MCTUHHOCTH BUAHO, YTO YIPOIIIEHUE BEPHOE.

3. HOCTpOI/ITB JIOTUYCCKYIO CXEMY MOJTYUYCHHOI'O YIIPOIICHHOT'O JIOTUYCCKOTO BBIPAKCHUA.
Peueniie:

e il
c Vi

B

(ITponemoHCTpUPOBATH U OOBSICHUTH PAOOTY CXEMBI).

4. 3anucatp cieyroliee BbICKa3blBaHUE B BUJIE JIOTHUECKOTO BhIpaxkeHus: «Ecnu s xoporo
MOJIFOTOBIIIOCH 110 PYCCKOMY SI3BIKY, MaTeMaTUKE U (PU3HKE, TO S MOIYydy MATEPKH UITN
YETBEPKUY.

Pemenue: BbIIETUM B COCTAaBHOM BBICKAa3bIBAHUH MTPOCTHIE U 0003HAYUM UX JIOTUYECKUMU
NIEPEMEHHBIMMU:

A — XOpOIIO MOArOTOBIIIOCH 10 PYCCKOMY SI3BIKY;

B — xopo110 noaAroToBIoCh 0 MaTEMATHKE;

C — XopouIo NoAroToBIIOCH O (PU3HKE;



D — nonyuy nsarepku;
E — nonyuy uerBepku.
Torna cocTaBHOE BBICKa3bIBaHKUE OY/IET 3aMCaHO CIEAYIOUIMM 00pa3oM:
F=(A&B&C)-->(DVE)
IpakTnyeckoe 3anssTue Ne 15 «OCHOBBI JIOTHKH H JIOTHYECKHE OCHOBbI KOMIIBIOTEPa)
Hesb 3anaTHA: paboTa C OCHOBAMH JIOTHKH.
Coaepxxanue padoThI:

Bapuanr 1.
1. JlaiiTe onpeneneHue JOTHIECKOro YMHOXKeHHS (KOHBIOHKIUH). [locTpoiite Tabnuiry
UCTUHHOCTH.

2. Bwigenurte mpocThie BHICKA3BIBAHUS U3 CIICAYIONIETO CIOXKHOTO BBIKa3bIBaHUs: “S moemy
B MOCKBY, U €Clii BCTpedy TaM JIpy3€id, TO Mbl HHTEPECHO MPOBEAEM BpeMsl.” 3aluIInTe
CJIOKHOE BBICKA3bIBAaHHUE B BHJIC JIOTHUECKON ()OPMYIIBI.

3. Uemy paBHO 3HaYEHHUE TOTUYECKOTO BBHIPAKEHUS (A B) = (L) , ecii A=0, B=0,

C=1?
Bapuant 2.
1. Jlaiite onpeneneHue JOrHYeCcKOro cioxenus (qu3btoHkiun). [loctpoitte Tabmuiy
UCTUHHOCTH.

2. Brpienure mpocThie BRICKa3bIBaHUS U3 CIEIYIOMIETO CIOXKHOTO BhIKa3piBaHus: “Ecin
YHCII0 ASIUTCI Ha 4, TO OHO JIEIUTCS Ha 2 U SBJISETCSA YETHBIM . 3alIUIINTE CI0KHOE
BBICKA3bIBAaHUE B BU/JIC JIOTUYECKON (hOPMYJIBI.

3. Uemy paBHO 3HaYEHHUE TOTUYECKOTO BBHIPAKEHUS (A~ B) =T , ecnu A=1, B=0, C=1?

Bapuanr 3.
1. JlaiiTe onpeneneHue JIOrHIecKoro oTpunanus (naBepcun). [locrpoiite Tadmuiry
UCTHHHOCTH.

2. Beinenure npocThie BRICKa3bIBaHUS U3 CIEIYIOLIETO CI0XKHOIO BhIKa3bIBaHU: “Uuncio
ABJIIETCS TIPOCTBIM, €CJIM OHO JIETTUTCS Ha EAUHMILY U caMo ce0s1”. 3aluIINTe CI0XKHOE
BBICKa3bIBaHHUE B BUJIE JOIMUECKON (POPMYIIBI.

3. Uemy paBHO 3HaYEHHE JIOTUYECKOTO BHIPAKEHUS (A B) ~ (A C) , ecmi A=1, B=0,

C=0?
Bapuanr 4.
1. JlaiiTe onpezaeneHue JOrHYECKOro ciaenoBanus (MMriukanun). [Tocrpoiite Tabmuiry
HUCTUHHOCTH.

2. Belnenure npocThlie BBICKa3bIBAHUS U3 CIEIYIOLIETO CI0XKHOIO BHIKA3bIBAHHSL:
“CriopTcMeH NOJUIeKUT IUCKBATU(DUKAIINY, €CIM OH HEKOPPEKTHO BEJET ce0sl Mo
OTHOLICHHIO K CONIEPHUKY WJIM MPUHUMAJI JONUHI" . 3allULIUTE CJI0KHOE BHICKA3bIBAHUE
B BH/JIC JIOTUYECKON (HDOPMYIIBI.

3. Uemy paBHO 3HAUYEHHUE JIOTHUECKOTO BBIPAXKECHUS A (B C) , ecmn A=1, B=1,C=0?
IpakTnyeckoe 3ansitue Ne 16 «Ilocrpoenue M/IH® u cxeMbl JI0rH4eCKOro yCTpoiicTBa 1o
TadIMIaM HCTHHHOCTH.

Heab 3anAaTHA: HayuyuThCA paBuiaM noctpoenns M/IH® u cxem J1oruueckoro ycTpoucTsa no
TabJIUIIaM UCTUHHOCTH
Coaep:xanue padoThI:

3aganue: nomyuuts MJIH® noruueckoit pynkunu Buja FlX. %, %5, %=0,1,5,8,3, 13,14, 15

u noctpouts cxeMmy KV B 0azucax:

« U, WIH, HE;
. I/I-HE,
o MIJIN-HE.

CocTraBum Ta0JUIlY HCTUHHOCTH
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X, Xy Xy X, Y
0 0 0 0 1
0 0 0 1 1
0 0 1 0 0
0 0 1 1 0
0 1 0 0 0
0 1 0 1 1
0 1 1 0 0
0 1 1 1 0
1 0 0 0 1
1 0 0 1 1
1 0 1 0 0
1 0 1 1 0
1 1 0 0 0
1 1 0 1 1
1 1 1 0 1
1 1 1 1 1

Honyyenne MIH®D:

Cocrapnsgem 1o Tabiuiie ICTHHHOCTH KapTy Beitua-Kapho u 3anonasiem ee 3HaueHUsAMHU:

Xy %[ X5 X, 00 01 11 10
00 1 1 0 0
01 0 1 0 0
11 0 1 1 1
10 1 1 0 0
1. Jns monydyeruss MJAH® o0wequnHsieM siueiiku, cogeprkamiue 1, KomnaecTBOM He MeHee

"

HonyqaeM;

F=%%0 X x,0 xxx
IMony4yeHue JIOTHIECKHX CXEM:

Iosicrenue: cusHatbl HyMepylomcs c6epxy 6Hu3, om 1 0o
1. B o6a3sucax U, NJIN, HE:
CtpykTypHas cxema:




2. B o6asucax U-HE:
Hns monmydenust MJIH® B 6a3uce M-HE ucnons3yem 3akonsbl e Moprana u 3aKoH J1BOMHOI0
OTPHLIAHUS:
f=R%0 X% X0 X% %=%%N0 %X N %%

CrpykTypHas cxema:

iT_I_.

—{1¢ &
IIpakTuyeckoe 3ansitue Ne 17 «Iloctpoenne MKH® u cxeMbl JIOTMYECKOI0 YCTPOICTBA 110
TadIMIaM HCTHHHOCTH.

Heab 3anAaTHA: HayuuThes npaBuiaM noctpoeHnss MKH® u cxem 1ormueckoro ycTpoucTsa 1o
TabJIUIIaM UCTUHHOCTH

T

Conep:xanue padoThbl:
IIpumep 1. [Tycts X = uctuna, Y= 10%b. COCTaBUTH JOTHUECKYIO CXEMY IS CIEIYIOIIETO
Jorudeckoro BoipaxeHus: F= XvY &X.
JlBe nepemennbic — X U Y JIBe JIOTHYECKUE OTEPAIHH: 7l

XVvY&X.
Crpoum cxemy:
X 1
0
Y ¥ T 1
0 1 —>

Ipumep 2. [TocTpoiiTe JOTHUECKYIO CXEMY, COOTBETCTBYIOIIYIO JIOTUYECKOMY
BeIpakeHUI0 F= X&YV-(YVX). Berancnuts 3HaueHus Beipaxkenus it X = 1, Y=0.
1) epemennnix ase: X u Y;
2) Jloruyeckux orepaluii 4eThpe: 1432
F= X&Y v -(YvX).
CxeMy cTpouM ciieBa HaIllpaBO B COOTBETCTBUU C MOPSIIKOM JOTMUYECKHUX ONEpariHii:
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ITIpumep 3. CocTaBbTe JOTMUECKOE BBIPAXKEHUS 110 CXEME:
1)

A—.>&
B 1 5

—)
¢ —
Haunnaem cocraBiieHne BBIPAKCHHS C TIOCIIEAHETO dJIEMEHTa - KoHbIoHKTOpa: F= A& (BVC)

Pa30epure ynpaxxHenus:
1.TlocTpoiiTe JIOTHYECKYIO CXEMY, COOTBETCTBYIOLIYIO JIOTHYECKOMY BBIPOKCHHUIO, W
HaliuTe 3HaYeHUE Jorundeckoro Beipaxenus: F= AvB&-C, ecu A=1, B=1, C=1
2.TlocTpoiiTe JIOTMYECKYIO CXEMY, COOTBETCTBYIOILYIO JIOTHYECKOMY BBIPAKEHHIO, H
HaIUTe 3HaYCHHE JIoTHYecKoro Beipaxenus: F= -(AvB&C), eciiu A=0, B=1, C=1.
3.
IpakTuyeckoe 3ansaTue Nel8 «IlocTpoeHne CTPYKTYPHBIX CXeM JIOTHYECKHX YJIEMEHTOB
KOMINIbIOTEPA U X TA0JIUI HCTHHHOCTID)
Leab 3aHATHS: 3aKPETTUTH YMEHUS TI0 COCTABIICHUIO CXEM C UCTIOIB30BAHUEM JIOTUICCKUX

sanemeHToB OBM.
Conep:xaHue 3aHATHSA:

Bapmuanr 1.
. . F(A,B)=(A/\B)V/i
1. ITo 3amanHOI MorMYeckol QPyHKIUU MOCTPOUTH JIOTHUECKYIO CXEMY
u TabnuIy ACTUHHOCTHU.
Pemenue:
A(0.,0.1.1) F(1.1.0.1
-
B(0.1,0,1)
A B AAB A (AAB)VA
0 0 0 1 1
0 1 0 1 1
1 0 0 0 0
1 1 1 0 1
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2. Beimucarh U3 IOTUYECKON CXEMBI COOTBETCTBYIOIIYIO €if IOTHYECKYIO POopMyITy:

A

B

F

Rk, [O]|O

0
1
0
1

1
0
1
0

Pemenue:

Bapmuanr 2.

1.

CXeMy

Pemenue:

A(0,0.1,1)

B(0.1.0.1)

A(0.0.1,1)

F(1.0.1,0)

B(0.1.0,1)

A(0.0.1.1)

B(0,1,0,1) ’

n

F(A,B)=(AVB)AB

F(1,0.1.0)

F(A,B)=(AVB)VB

ITo 3amaHHON JOTHYECKON (GYHKIUU
u

HE

MNOCTPOUTH JIOTUYCCKYIO

F(1.1.0.1)

HUCTUHHOCTH.
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2. BeinucaTh U3 JOTHYECKONW CXEMBI COOTBETCTBYIOIIYIO €i JIOTHYECKYIO (OpMyITy:

A B |F
0 (0 |0
0 (1 |0
1 (0 |1
1 (1 |0
Pemenne:

Lesb 3aHATHA: 0TpabOTATh HABBIK MOJXY4YEHUS HH(POPMAIIH O TapaMeTpax KOMIbIOTEPHOU
CUCTEMBI.

A B AvB | AVB (AVB)VB
0 0 1 1
0 1 1 0 1
1 0 1 0 0
1 1 1 0 1

A(0.,0.1.1)
" F (0,0.1.0)
!

B(0.1.0.1)

A(0,0,1,1)

" F (0,0.1.0)
1]
B(0.1,0,1)

F(A,B)= (AAB)VA

IIpakTnyeckoe 3anaTneNel9 «Ilonyyenne nH(popManuu 0 NapaMeTpax KOMIbIOTEPHOM

CUCTEMBD»

Coaepxanue padoThbI:

1 cnoco®. Yepes «Ilanenb ynpaBjieHHsD)
[Ipocreiimmii cmocod NmoayyuTs MHGOPMAIMIO O CBOMCTBaX M mpousBoauTenbHocTH Windows
— ¢ nomouisto [lTanenn ynpasieHus:

1. Ortkpoiite «Ilyck» — KHOIIKa clieBa BHU3Y HKpaHa.

2. Haiigure nyHKT «KOoMMbIOTEp» U KIIMKHUTE TIO HEMY TTPaBOil KHOIKO.
3. Bribepure «CBoiicTBay.
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Wrpoi
FileZill

Komnsrorep

% Avidemux 2.6 - 64bits Omcpois

MNawe w ynpa Ynpaenenue

J] BnoksoT >

Yerpod. Tea MoaknounTh CETEBON ANCK...

. Adobe Photoshop CS5 (64 Bit) 8 Omxmosins ceresol Anck..
Mporpams i

== Orobpaxars na pabouem crone

J2Z | Microsoft Office Word 2007 »

3 Cnpaskawun MNepeumenoears

é MP Navigator EX 2.1 Ceoiicrea

U AR ) 4R AR 2R a4

w»

»  Bce n aMMBI

Haxxmute npaBoii KHOIIKOM MBIIIY HA MYHKT «KoMIIBIOTEp»

Bri3BaTh 0KkHO «CHcTEeMa» MOXKHO, Ha)kaB coueTanue Kiapuin Win+Pause.

Otkpoercs okHO «Cuctema» ¢ unpopmanueir o Bepcur Windows, mpoiieccope U OnepaTuBHOMN
namsatu [1K. Takke BBl yBUAWTE WHIEKC NMPOU3BOAUTENHLHOCTH OT 1 g0 10 — dem Oosnbime
3HaueHUe, TeM Jydlle paboTaer KoMmmbioTep. HaxkmMuTe Ha KHOMKY MHAEKCA, YTOOBI MONYyYUTh
JETATEHYI0 MHPOPMAITUIO O MPOU3BOJIUTEIHBHOCTH JKECTKOTO JMCKA, MPOIECCopa, OIMepaTHBHON
NamsATH U rpaduyecKoro KOHTpoJUIepa.

o &

@uv‘:g <« Cucrema n Gesonacrocts » Cucrema - [ 43 || Moucx s naremw ynpoa.

Manens ynpasnesus -

Aosatinms crpamiia MpOCMOTP OCHOBHBIX CBEAEHUI O BaleM KOMMbIOTepe

Wsaanne Windows

= 7 n
ﬁ? Hacrpoiika yganerHoro 7
Aoctyna © Kopnopauus Masikpocogr (Microsoft
Corp.), 2009, Bce npaea sawumuiensl.
Service Pack1
MonyunTs A0CTYN X ACNONHATENBHBIM
GyHKUMAM, YCTAHOBHE HOBBIN BBIMYCK
Windows 7

'\ﬂ]‘ [Aucneryep ycrpoiicTs

‘Ej‘ 3aumra cucremst

m

’fj JononsnTensHsie NapaMeTpsi
cncremst

Cucrema
Ouenxa: ﬂ 1] ViHaexc npoussoguTensHoCT
ol indows
Mpoueccop: Intel(R) Celeron(R) CPU G1820 @ 2.70GHz
2,70 GHz

Cm. Tarcxe

YcranoeneHHas namaTts 8,006
Uerrp noaaepxom (03Y):
UenTp obHoenenna Windows Tun cucremsr: 64-paspagHan OnNepauMoHHas cuCTeMa
Cuerummn n cpeacrea Mepo u cercopHbit B80s;  MMepo 1 ceHcopHbI B804 HEAOCTYNHL ANS
NPOM3BOAMTENEHOCTH 3TOrO 3Kpana

Wndopmanus o npou3BOAUTEIBHOCTH KOMITBIOTEPA

2 Cnoco6. C noMoub0 yruJinThl «CBeeHHs 0 CHCTEME»

B okne ciyxxebnoit mporpamMel Windows «CBeieHHsI O cUCTEMe» Bbl HailiéTe HHPOPMALIUIO O
nporeccope, Bepcuu BIOS u coopke Windows, nmpoBepute pabotry anmapaTHbeix pecypcoB [TK
— CD-ROM, cuctemMHOI1 maaThl, BUICOKAPTHI U IPYTUX, & TAKXKE TIOCMOTPUTE HATMYHUE OIINOOK
B JICHCTBUH MPOTPAMM U ApaiBepoB. UTOOBI OTKPHITH CBEACHUS O CHCTEME:
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1. Orxkpoiite «IIyck».
2. B mouckoBo# CTpoke HauHHUTE HaOUpaTh 3anpoc «CBEACHUS O...».
3. Bribepure nyHKT «CBEIEHHS O CUCTEME.

Mporpammel (2)

6 Ceegenma o cucteme

€ Ceegenns o cucteme sawwTel

' O3HAKOMUTBCA C APYTUMUN PESYNBTATaMU

] CBEAEHWNA O CMCTEME’ X l | 3asepl.u

[Touck yepe3 NOMCKOBYIO CTPOKY MEHIO

4. Bsl yBunute Tpu Kateropuu: «IIporpammuas cpena», «KoMImoHeHThI» U «AnmnapaTHble
pecypcb». Kaxnas xareropust nnsi yqoOCTBa IOJb30BaTeNsl pa3duTa Ha MOJAMYHKTHI,
coJiepKalle KJIYeBy0 HHPOPMALIHUIO.

e T

— BeeauTE MMA NPOrpamMmel, NANK1, JOKYMEHTE WK pecypca
WHTepHETa, KOTOPEIE TREBYETCA OTKPRITE.

4
QTKprTb:‘ I g HAEPATL ”_

I&' 3To 3afaHWeE 6}f,|'J,ET CO3JaH0 C NpagamKy agMUHNCTpaTopa

TSIV —— @[ Omena || Oop.. |

[epexon B cBeeHust 0 cucreMe yepe3 komanay msinfo32
Menwo «CBefeHUSI O CHCTEME» MOXKHO OTKPBITH C TOMOIIBI0 KOMaHbl «BbermomHuTh». s
ITOr0 HaXMHUTE Ha KiaBuarype couderanue WintR, BBeaure «msinfo32» 0e3 KaBbIUEK H
Haxxmute Enter.
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B Ceepenus o cucreme l — |I o |

Qaiin [paska Bua Cnpasxa

3nemenHT 3Havexnue 2
- AnnapatHble PeCypesl || paug OC Microsoft Windows 7 MakcumanbHas
& KoMnoHeHTu Bepcua 6.1,7601 Service Pack 1 C6opka 7601 ~
&-NporpaMuuan cpesa AononHutencHoe onucasne OC  HegocrynHo 3
W3rotosutens OC Microsoft Corporation
Mma cuctemsl VLADIMIR-PC i
M3rotoeutens Hewlett-Packard
Mozaens HP ProBook 45155
ITun X86-based PC I
MNpoueccop AMD Turion{tm) II Dual-Core Mobile MS00,
Bepcua BIOS Hewlett-Packard 68CPP Ver. F.20, 12.12.201
Bepcua SMBIOS 24 2
< = [1]] = | 3
Wckate: Haiitn | 3aKpeiTh

I ToNCK TONBKO B BhLAENEHHON Kateropmn | FONCK TONBKO B HMEHaX KaTeropuil

JlaHHble pa3ieneHsl 10 KaTeropusaM
3 Cnoco06. Yepe3s «CpeacrBo guarnoctuku DirectX»
CpenctBo numarHoctuku DirectX mnpenHasHaueHO JUisi MHPOPMHMPOBAHUS I0JIb30BaTenei o0
YCTAHOBJICHHBIX JIpaiiBepax W MPOBEPKHU UX PadOTOCIOCOOHOCTH. YTOOBI OTKPHITH AHATHOCTHKY
DirectX:
1. Haxwmute «Ilyck» u BeIOepuTe MyHKT «BBIMOTHUTEY. JIN00 HAXKMHUTE HA KIIaBHAType
koMOuHanu0 Win+R.

|
é Total Commander
'GJ Paint

Mauenb ynpasneHna

YcTpoitcTea v NpuHTEpLI

lMporpammbi NoO yMON4YaHWIO

Kanekynatop

Cnpaska » nogaepxka

% HoxxHuub!
BeinonHuts...

»  Bcenporpammel

I |Hadmu npozpammst u aiias: | éaépmenwe" ” > !‘
[ttt sttt bt I

Hasxmure, 9TOOBI OTKPBITH OKHO 3aITycKa IPOrpamMM
2. B otkpeiBmIeMcs okomike BBeanuTe «dxdiagy 0e3 KaBbIUeK.
3. Haxwmmure «OK».
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= Beeaute uma nporpammbl, Nanku, AOKYMEHTa WK pecypca
R MHTepHETa, KoTopbie TPEBYETCA OTKPbITh,
OTkpbiTe: v
® 310 3apanmne BYAET CO3A3HO C NPaBaMu 3aMUHUCTPaTOpa
oK Otmena ] [ O6z0p...
[ _SE— = —

BBenute komanay dxdiag

ok~

[MonmoxxauTe, MOKa CPeACTBO TUATHOCTUKU OOHOBUT MH(OPMAIIHIO.
BBepxy okHa Bel yBuauTe BKiIagku «Cucrema», «9kpan», «3Byk», «BBom». OTkpoiiTe

KOKIYIO U OTHIIIATE Heo0Xoqumyro nHpopmanuio. CBEACHHUS MOYXHO COXPAHUTD B BUJIE
TEKCTOBOTO (paiisia, Ha’KaB COOTBETCTBYIOIIYIO KHOIIKY BHU3Y OKHA.

€ Cpeacreo awarmocTuxy DirectX = iz

Crcrewa [Morwrrop 1 | Morsrop 2 3oy 1 [ sy 2 3o 3 [ Bo0a |

Dok =3 .

B335 NPOrPANHS NOJBONAET NOAY-TE

Ecm MOXMO CPa3TY Buiip: BRAAAKY.
KoKy "C Y TP

Csenerstn 0 oxcTeMe

Texywme speman 2ara: 8man 2014r., 15:08:37
Vous KonrosoTepa: VPACHIN-V

Sswac: pycoont (Gopmat: pycoos)
MsroTosurens KounsoTepa: INTEL_
Monens KowmioTepd: DZ6808__
BIOS: BIOS Date: 05/18/12 18:12:04 Ver: 04.06.04
Npoueccop: Intel(R) Core(TM) i5-3570K CPU @ 3.40GHz (4 CPUs), ~3.4GHz
Nanats: 819248 RAM
Saitn noaxaweor: 6103 M5 cnono3oeano, 10093 MB asoboaro
BepotA DirectX: DirectX 11

[V] Nposepurs Lirbposese noammor WHQL

DxDiag 6.01.7601.17514 32 6«

oxcTema: Windows 7 (6.1, cBopxa 7601)

1 1998-2006. Bee npasa sauymuers.

( Crpaexa ] [ 64unan sepcun DxDiag | [ Creanouan crparania [ Copaum ece cosnema... | |

Booon ]

Yucno BKJIAIOK 3aBUCUT OT KOJIUYCCTBA IMOAKIIFOYCHHBIX MOHUTOPOB 1 3BYKOBBIX

YCTPOICTB
4 Cnoco6. C nomombI0 JucneTyepa ycrpoicrs

[IpoaBHHYTBIM TMOJIB30BATENSIM OyJeT MOJE3HO 3ariiiHyTh B «Jlucmerduep yCTpo#cTBY», TIe
otoOpaxkaetcs nHpopmaius 060 Bcex kommiektyronmx k [1K u gpaiiBepax mis vux. [{ns Bxona

B [lucneruep:
1. Ortkpoiite «Ilyck».
2. Buibepure «IlaHens yrpaBieHUS.

3. Haiiaure u otkpoiite «/lucnerdyep ycTponcTB».
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.0 OIS
| ®aiin  Jdeicrewe Bug  Crpasxa
B ARoliil * Ro dEE & 8.4

o) DVD u CD-ROM ancxoeosel
4 IDE ATA/ATAPI xontponnepol
B Bugeoagantepsi
§ Bupryamecaynas USB
a Ancxosuie ycrpoiicTes
4[5 Apyrwe ycrpoiicrsa
i1 Nepudepwiinoe ycrposicrao Bluetooth
& 3eyxoobie, BHALO W WIPOBME YCTPORCTES
— Knasuarypei
= Komnsiotep
i Kowrponnepwm USE
4 5] Mogess:
4 Cramaapminit moges no coeamnerano Bluetooth #3
|5 Cramaapmniii mogesm no coegumnenno Bluetooth 24
K Monuropes
5 Muiwm 1 nrwie yxasssaroume ycrpoicTea
K Neperocuee yerpoiicrea
5 Nopres (COM u LPT)
B Npoueccopes
4 ) Pagmosogynu Bluetooth
€) Generic Bluetooth Radio
€ Microsoft Bluetooth Enumerator
& Ceresre spanvepe:
(B Cucremmuie ycTpoicTsa
03 Yorpoiicrea HID (Human Interface Devices)
B2 Yernoderra ofinaboren winfnaw s

JlpeBoBUHAs CTPYKTYpa MO3BOJISET JIErYe OPUEHTUPOBATHCS B KATETOPUSX
[IpocmarpuBast umHpopmauuio 00 ammapaTHBIX pecypcax, oOpalaiiTe BHUMaHHE Ha I0Je
«CocTOsIHUE YCTPOUCTBAY — TaM BbI YBUJIUTE, €CTh JIM HEMOJAIKH B padoTe.

IpakTuyeckoe 3anaTHeN22(0 «Iloak/I0UeHNE YCTPOICTB KOMIIBIOTEPA)

Hesasb 3aHATHSA: W3YYCHHE OCHOBHBIX BHJOB MepudepuitHoro oOopymoBaHHs, CIOCOOOB HX
MOJKJIIOUYEHUS, OCHOBHBIX XapakTepucTuK. OnpeseseHne o BHEIIHEMY By TUIIOB pa3beMOB U
HOKJIF0YaEMOT0 K HUM 000py0BaHHUS.

Coaepxxanue padoThbI:
3adanue Ne 1. Ormpenenute KOJIMYECTBO U THUIBl pPa3bEMOB Ballero MEPCOHAIBLHOTO
KoMmIbloTepa. JlaHHble 3aHeCUTe B TaOJIUILY

Pazbem Tun pazpema KonnuecTtso B s XapaKkTepuCcTUKU
(n300pakeHue) (Ha3BaHUe) IK (1uT) MOAKITIOUEHUS pazbema
KaKHX YCTPOMCTB
HCIIOJIb3YETCsl

3adanue Ne 2. Y CTaHOBUTE COOTBETCTBHE MEXKIY YCTPOWCTBAMHU U MX HA3HAYEHHEM

KiaBuarypa BBoa nnpopmanuu

MonuTop BriBog nabopmariim

[IpunTep

AKyCTHYECKHE KOJOHKH

CkaHnep

Jlururaiizep

ITnoTTep
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3aoanue No3. Pazranaiite peOychl. JlaliTe onpeaencHus pa3raJaHHbIM TOHATHUSM.

)) ))




3aoanue No4.Caenath BBIBOJ O IPOJCIAHHOM Tab0paTopHOil padore:

IpakTnyeckoe 3ansitue Ne 21 «IlocTpoenue apToMaTa HAMAT-TPUITEP»
Coaepxanue padboTbI:

Peructp — BHyTpeHHee 3allOMUHAIONIEE YCTPOWCTBO MPOLECCOpPAa WM BHEIIHETO
YCTPOMCTBA, IPEAHA3HAYCHHOE JIUISI BDEMEHHOTO XpaHeHHs 00padaThIBaeMOM MITH YIIPaBIISIOIIEH
uH(popMaluu. Peructpsl npeacTaBisioT co00l COBOKYIMHOCTh TPUTTEPOB, KOIMYECTBO KOTOPBIX
paBHSETCS Pa3psAHOCTH PETUCTPA, U BCIOMOTATEIbHBIX CXEM, 00ECIIEUMBAIOLIUX BbINOIHEHNUE
HEKOTOPBIX 3JIEMEHTAPHBIX ONEparuil.

CxeMbl ¢ IAMATHIO

bonee cnoxubeiM mnpeobpazoBaTesnieM HHGPOPMAIUU SIBISIFOTCS CXEMBl C MaMSATHIO.
Hanmnune mamsTu B cxeMe TO3BOJISIET 3allOMHUHATh MPOMEXKYTOUHBIE COCTOSHHS 00pabOTKH U
YYUTBHIBATh WX 3HAYCHHS B AaJbHEHIINX mpeoOpa3oBanusx. Beixoausie curHansl Y = (Y1, Yo, ...,
Vm) B CX€Max JaHHOTO Tula (OPMUPYIOTCS HE TOJIBKO IO COBOKYITHOCTH BXOJHBIX CUTHAJIOB X =
(x1, X2, ..., Xn), HO U TI0 COBOKYITHOCTH COCTOSIHU# cxeM mamsate Q = (1, (2, ..., Q). [Ipu 3TOM
pa3InyaroT TeKYyIMi JUCKPETHBIN MOMEHT BpeMeHH t u mocneayromuii (t+1) MoMeHT.

Y,HYz...Ivm cn

X, .

3
G L8
x2 KoMm6HHALMOHHBIE q; I 33-2 I
e CXeMbl s H
. o :
I 39k
Bpemst r+1 Bpems ¢
“l |9 e '

Puc. O600111eHHas CTPYKTYpa CXEMBI C TaMSAThIO

[lepenaua 3nauenus Q mexay MoMeHTaMu BpeMeHH t u (t+1) ocymiectisiercs 00bIYHO €
MPUMEHEHHUEM JBYXCTYIEHYAaTON NaMsITH U CUHXPOHU3UPYIOIIMX uMIyiabcos (CH).

B kauectBe mnpocrteifero 3amoMmuHaromero sneMmeHTa (332) B coBpeMeHHBIX OBM
UCIIOJIB3YIOT TPUITEPHl. B CBSI3UM C yCHEIIHBIM MPUMEHEHHEM MHUKPOSJIEKTPOHUKH B CXeMax
OCHOBHBIX YyCTpoHcTB DBM (mpolieccopoB W ONEpaTWBHOM MaMATH) HCYE3NH B KadyecTBE
3alIOMUHAIONIMXCS 3JEMEHTOB CXEMBl, HCIOJb3YIOIIUE OCTAaTOYHYI0 HaMarHW4eHHOCTh -
beppuroBsie cepaeunuku. Camasi mpocTeiias cxema TpUrrepa MoxeT ObITh CHHTE3UpOBaHa 110
0o0LINM MpaBUIaM.

IIpumep. [TocTpouts aBTOMAT HaMST - TpUrrep, umeromuii Bxoa R (Reset - copoc), s
YCTaHOBKM d3JieMeHTa B "HyneBoe cocTosHue" M Bxon S (Set - ycTaHOBKA) - JJIsl YCTaHOBKU
aneMeHTa B "enuHHuHOE" cocrostHue. IIpm orcyrcTBuM curHanoB R=S=0 snemeHT noikeH
COXpaHSTh CBOE COCTOSIHME /10 TeX MOp, OKa He OyAyT MOJIy4eHbl HOBbIE CUTHabI Ha Bxoje K
i 8.

VYcnoBust paboThl TpUrrepa MOTyT OBITh MPEACTABICHBI B BHJEC TaOJIUIBI MEPEXOJ0B
(Tabm.), mpeacTasstoneld co60i MoAMPUKAIIIO TAOJIUIIBI UCTUHHOCTH.
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Tabnuma
YcaoBusi padoThl TPUITEPA

Bxoambl Cocrosinme (i1

R S 0 1 Pexum

0 0 0 1 XpaHeHue

1 0 0 0 VYcranoska 0

0 1 1 1 YcranoBka 1

| I ? ? 3arpenieHHOe COCTOSIHIE

Copepxanue TaOnMIBl paciinpoBBIBACTCA CIEAYIOIUM 00pa3oM. DJIEMEHT HaMsITH
MOJKET COXpaHATh 3HaueHue (=0 niau 0=1 B 3aBUCHMOCTH OT YCTAaHOBKHM PaHEE YCTaHOBJIEHHOIO
coctostHus. [Ipu oTcyTcTBUM BXOMHBIX curHaioB Ha Bxogax R u S (R =0 u S =0) 3nauenns qt+1
NEPBOI CTPOKE TAOIUIBI B TOUHOCTH MOBTOPSIIOT 3HAa4YEHUs ¢gt. [lpu moctymieHnn curnana R=l
(curHana ycTaHOBKHU "HyJs'") 3JIEMEHT HE3aBHUCHMO OT CBOErO COCTOSIHUSI TPUHHUMAET 3HAUYCHUE,
paBHoe HymO, (i+1=0. Eciin sxe Ha Bxon S moctymaer curHan ycranoBkd "equHHIB" (S=1), TO
Ji+1=1 He3aBUCHMO OT MPEIBIAYIIEr0 COCTOSHUSA (t. OJHOBpEMEHHOE MOCTYIUICHHE CUTHAJIOB Ha
Bxoabl R m S sdABnsercs 3ampelieHHOW CHUTyalueil, Tak Kak OHa MOXET IPUBECTU K
HEeNpeaCcKa3yeMoMy COCTOsHUIO. B cxemax QopmupoBanusi curHajgoB R u S momxHBI OBITh
MPEAYCMOTPEHBI OJIOKMPOBKH, UCKITIOUAIOIINE UX cOoBNaaAeHus, S=R=1.

Jlst TaGuiiel mepexonoB (Tabi1.) MOKET OBITh MOCTPOCHA auarpamMma Beiiya.

Tabnuna

Jmnarpamma Beitua 19 Ta0JMubl mepexoa0B TpUrrepa

R R

v L ———— — -

T T G

B~
.}.\
1

Q!
7
n
I
!

- X/

S S S

B or1oit Tabnuie 3nakoM "~"OTMeUEHBI 3alpelnieHHble KOMOMHAIIMN BXOIHBIX CHTHAJIOB.
OTH KOMOHWHAIIMM MOTYT OBITh MCIOJNB30BAHBI JI YHPOIICHHUS JIOTUYECKUX 3aBUCHMOCTEH.
Jlornueckast 3aBUCUMOCTb, OMTUCHIBAIOIIAs PaOOTy 3JIEMEHTA aMATH, TPUHUMAET BU/I;

Fegl = Eﬂ_’,q, ' E:rS:r‘ET:r ke EIS!.C}': = EISI ke '?'IR-

VYpaBHeHHE MOIYYEHO IyTeM SKBUBAJICHTHBIX INpeoOpa3oBaHuil. /[oOaBieHne B Hero
KOMOUWHAIMH, COOTBETCTBYIOIIMX 3aIPEIIEHHBIM CUTyallUsIM U TIOMEUEHHBIX 3HaKoM "~", T.e.
Rzgzqr hd R:r"?‘f:r@r = R:rg:r :
MO3BOJISIET e111e OOJIbIIIe YIIPOCTUTh YpaBHEHUE TPUTTEpa:
Gyl = iy i By RS, = 8,8, v B v g Ry =5, g, R,
Jlnst peanuzanuu moay4deHHON 3aBucuMmoctu B Oasuce U - HE mpumenum mnpaBuino ae
Moprana 1 nosy4um GyHKIUIO

J 141 =S:r ~ Q‘,R, =4 q:rR:-

[lo maHHOM 3aBHCHMOCTHM MOKHO ITOCTPOUTH CXEMY 3JIEMEHTA MAMSTH - aCUHXPOHHOTO
RS-tpurepa. B aToii cxeme cienyer TOIBKO COEAMHUTH BBIXOJ (+1c0O BXoAoM (i Ha puc. sta
CBSI3b OTMEYEHA IITPUXOBOM JIMHUEH.
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= )
Gt 91 T S r—l oF
—18 g R [,
& 7 ¥
R b q o
a 6 6
Puc. Cxema acunxpoHHoro RS-tpurrepa: a- cxema; 6 - o0o3HaueHHWe Ha

NPUHIUIHAIBHBIX AJIEKTPUYECKUX CXEMax; 6 - BpeMEHHas JuarpaMmma

RS-tpurrep namen mupokoe pacrnpocTpaHeHue B cxemax OBM. OauHo4YHbIE TPUTTEPHI
ATOrO THIIA YaCTO HMCHOJB3YIOTCS B Pa3IMuYHBIX OJOKax ympasieHus. B acuuxponHbix RS-
TPUITEpaX UMEETCS OJUH CYIIECTBEHHBIH HEIOCTAaTOK, OOYCIOBIEHHBIM CaMOMl JIOTMKOM HX
noctpoeHus (cM. tadu. 3.5), T.e. B HUX CUTHAIBI R U S JOKHBI OBITh pa3HECeHBI BO BPEMEHHU.
JlomonHeHue 3Toro Tpurrepa KOMOMHAITMOHHBIMU CXEMaMU CUHXPOHH3AIMHN Ha BXOJIE ¥ BBIXOJIE
MO3BOJISIET MOIYYUTh TPUITEPHI C OOJIEE CIOKHON JIOTUKON paboThl: CHHXpOHHBIE RS-Tpurrepsl,
T-, JK-, D- Tpurreps! u uensiit psan komounupoanubix RST-, JKRS-, DRS-tpmirepos [ 4].

[IponricHbIe OYKBBI B Ha3BaHUSAX TPUTTEPOB 0003HAYAOT:

* R (Reset - cOpoc) - BX0J yCTaHOBKH TpUTTepa B HyleBoe coctostare Q=0;

* S (Set - ycTaHOBKa) - BXOJ] YCTAHOBKH TPUTTEpa B eAMHUIHOE cocTostHre 0=1;

* T (Toggle - penakcarop) - cueTHBIN BXOJl TPUTTEPA;

* J (Jerk - BHe3amHOe BKJIIOUYEHHE) - BXOJ ycraHoBkH JIC-Tpurrepa B eIWHUYHOE
cocrosinue Q=1;

* K (Kill - Bae3amHoe BoIKITIOUeHHE) - Q=0;

* D (Delay - 3anmepxka) - BXOJ YCTaHOBKHM TpUITEpa B €IUHUYHOE WU HYJIEBOE
COCTOSIHWE Ha BPEMsI, pABHOE OJTHOMY TaKTYy;

* C (Clock - uacel) - BXOJA CHHXPOHHU3UPYIOIIMX TaKTOBBIX MMIyJbcoB. Ha puc.
MOKa3aHbl CXEMbl CHHXPOHHOTO OJTHOTAaKTHOTO (@) U IBYXTakTHOTO (0) RS-Tpurrepos.

JIByxkackanHasi cxema RS-Tpurrepa Hamua Haubonee IIMPOKOE MPUMEHEHHE [UIs
MOCTPOCHHUS N-pa3psOHBIX CXEM 3allOMUHAHHS - BCEBO3MOXKHBIX PErHCTPOBBIX CXEM.
HITpuXOBBIMU JIMHUSIMH Ha CXEM€ YKa3aHbl JOMOJHHUTEIbHbIE TOYKU MOAKIIOYEHHS CHUTHAJIOB
YCTaHOBKH U cOpoca.

S & gq S £
— T g
S| T | g =S
I o =
—&l [ = e
& & q m & | IR g
— q
X R
a 6
Puc. Dnextpuueckas M (QyHKIHOHAJIbHAs CXEMbl CUHXPOHHBIX RS-Tpurrepos: a, 0 -
BapHaHThI

Ha puc. npuBenena cxema T-tpurrepa win uHaye - TpUrrepa co CYETHBIM BXoaoM. [Ipu
3HaueHUM 7=0 TpUrrep CoXpaHseT CBOE paHEE YCTAHOBJIEHHOE COCTOSIHUE - PEXKUM XPaHECHHS
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COCTOSAIHUS, MPH T=1 TpUTTEp MEPEXOAUT B MPOTUBOIOIOKHOE COCTOSIHUE. TabiuIa nepexoioB
(Tabi.) u uarpamma paboThI (PUC.) OTPaKAIOT JHHAMHKY paOOTBI 3TOTO dJIEMEHTA.

E

L — = C""ll_'ll—ll—'IE'L
s —r 'l I B s B
;- t
C S g q [ | [t

t

| Fi=——1 |
t

a 6 8

Puc. Cxema Ttpurrepa co CYETHBIM BXOJOM: a- (YHKIMOHAJIbHAs; 6 - YCIOBHOE
0003Ha4YeHNE; 6 - BpEMEHHAs 1uarpaMma
Taoauna nepexonos T-Tpurrepa

Bxonnebie CocrosHue q;
CHTHAJIBI Pexum
Xt 0 1
0 0 1 XpaHeHue
I 1 0 WuBepcus

[To Tabmume mepexo0B MOXKHO MOJYYHTH JOTMYECKYI0 (YHKIHIO, peanu3yemyro T-
TPUITEPOM:

Fon =8 "X v 5 T & Ko HerpynHo Bugers, 4To 3aBUCMMOCTh OYEHb II0X0Ka Ha
(GyHKIMIO, BBIBEJCHHYIO JUISI OJIHOPA3psIHOTO KOMOMHAIMOHHOTO Moiycymmaropa. Ha puc., a
MOKa3aHo, KaK IBYXTakTHBIN RS-tpurrep npeodpasyercs B T-Tpurrep.

Haubonee cnoxxubiM Tunom tpurrepa ssiusercs JK-tpurrep. OH, Mo CyIiecTBy, sBIseTCS
oObenuHeHneM JAByXTakTHoro RS- u T-tpurrepoB. OToMy COOTBETCTBYeT €ro Tabiauna
nepexoioB (Tadn.).

Tabauua nepexonosB JK-tpurrepa

Bxoanbie curaansl CocrosiHue q Pex
UM
J K 0 1
0 | 0 1 Xpa
0 0 | 0 HEHHE
0 I 0 | VYera
| I 0 0 HoBka 0
Ycra
HOBKa |
NusB
epcust

Ecniu mepBele Tpu CTPOKM  TaONMIBI  MEPEXOJOB  MOIHOCTHIO  MOBTOPSIOT
COOTBETCTBYIOIINE CTPOKHU Ta0J., TO MOCIAEAHSS CTPOKA, C 3aNpeIIeHHON KoMOnHarmen s RS-

TPUITEpA, COOTBETCTBYET peKUMY Nepekitodenus T-Tpurrepa. Cxema JK-tpurrepa nzodpaxena
Ha pHC.
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l
xa <

1l

a 6
Puc. JK-tpurrep: a - pyHKIHOHATBHAS CXEMA; O - YCIIOBHOE 0003HAaYECHNE
D-tpurrep o00bIYHO CcTpoUTCS Ha OCHOBE JBYXTakTHOTO RS- wmmm JK-tpurepa. On
npeaHa3zHavyaeTcs s xpaHeHus: coctosinus (1 mwim 0) Ha OJIMH MEePUO]] TAKTOBBIX UMITYJILCOB (C
3agepkkoi Ha 1 TakT). Tabnuua ero mepexomoB oTpakeHa B Tabn. Ha puc. mpencraBieHbl
BapHUaHTHI €0 MOCTPOSHHUSI, & Ha PHC., 8 - €T0 YCIOBHOE 0003HAUCHHE.
Taoauna nepexogoB D-Tpurrepa

Bxonneie Cocrosnus q Pexnm
CUTHAIBI
D 0 I
0 0 0 VYcranoska 0
| 1 1 Vcranoska |
T T T
S q9 J _q & _‘I
s [ 04
R — i K — ¢ - b
a 6 8

Puc. D-tpurrep: a- @yHkuMoHanbHas cxemMa Ha ocHoBe RS-tpurrepa; 6-
dyHKLIMOHATIBbHAS cxeMa Ha ocHOBe JK-TpiiTepa; 6 - yclioBHOE 0003HaUEeHNE

Bce nmnepeuncieHHble 3J€MEHTHl MaMsSITH MO3BOJISIOT XPAaHUTh OJHY EAUHMILY
UHpOpMAaLIUK - OUT WK OJHY IBOMUHYIO LU(DY.

IIpu noctpoenun OBM  mupoko UCHONB3YIOTCA  (PYHKIIMOHAJIBHBIE  CXEMBI,
o0ecreynBaroIye ONepaluy XpaHeHUs: U npeodpazoBaHus MHGOPMAIMK HaJ TpyHnaMu OMTOB
(MalIMHHBIMU cllOBaMM). Takue CIOKHBIE CXEMbl Ha3blBatOTCs y3naMu. K THIOBBIM y3mam
OTHOCSIT: PErucTphl, CUETUYMKH, CyMMaTopbl. Bce OHM Takke NpuHAAIEKAT K PEryIspHbIM
CTPYKTypaM, COCTOSIIIIUM U3 OJIMHAKOBBIX MapajuIeIbHO PabOTAIOIINX OJTHOPA3PAIHBIX CXEM.

Pecucmpom na3piBaeTcs y3en, IpeIHAa3HAYEHHBIN IS IpUeMa, BPEMEHHOTO XPaHEHUs U
BbIJIaYyll MAlIMHHOTO CJIOBAa. PerucTpel MOryT Takke MCHOIb30BaThCS ISl HEKOTOPBIX OMepanuit
npeoOpa3oBaHus JaHHBIX: JUIA CIBUTA KoJa 4Mcia (CI0Ba) Ha OINpPEeIEHHOE YUCIO pa3psiioB
BJIEBO WJIM BIIPABO, JUIs MpeoOpa3oBaHMs IMOCIEA0BATEIBLHOTO KOAA YKCia B MapaulebHBI U
HAao00OpPOT W T.JA. OTH JONOJHUTENbHBbIE (QYHKIMH PErucTpoB 00ECHeunBaIOTCS MyTeM
VCIIO)KHEHUST CXEeM XpaHeHHs, BbIOOpa 0ojee CIOXKHBIX TPUITEPOB M  MOAKIIOYEHUS
JIOTIOJTHUTEIBHBIX JIOTHYECKUX CXEM Ha UX BXOJ/1aX U BBIXOZAX.

Takum 00pa3om, perucTpsl MNPEACTaBISAIOT COOONH COBOKYIHOCTh TPUITEPOB, YHUCIO
KOTOPBIX COOTBETCTBYET YHCIY Pa3psAI0B B CIOBE, M BCIIOMOTaTENIbHBIX CXEM, 00€CIeUHBAIOIINX
BBITMIOJTHEHHUE PA3IMYHbIX ONepaliil HaJl CIIOBOM.

Ha puc. nokazana ¢yHKUIMOHAJIbHAsA cXeMa N-pa3psiIHOTO PETrUCTpa, MOCTPOCHHOTO Ha
RS-tpurrepax. Undopmanus B perucrtp 3ammcbiBaeTcs IMOJA JEHCTBHEM curHaja "3amuce'.
[IpenBapuTensHO Mepe] yCTAaHOBKOM KOJa Ha PErMCTp OOBIYHO Ha Bce paspsanbl R monmaercs
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curHan cOpoca. Ha pucyHke moka3aHo, YTO MOJKIIOYEHHE K BXOAaM R JIOMOIHHUTENBHBIX
WHBEPTOPOB MO3BOJISIET M30€KaTh ATOW MPEABAPUTEIILHON OIEpalnu. 37eCh Ha BXOJ KaXKI0TO
paspsiaa moctynaet napadasHblii Kon qBondHoi mudps! (X; - HAa Bxo Sj U Xj - Ha BXoA R;), T.e.
psIMOE U MHBEPCHOE 3HAUEHUs KOJa MOAAI0TCs B MPOTHUBO(a3e.

Ha puc. u3oOpaxeHa (yHKIMOHAIbHAS CXeMa TOTO JK€ pEerucrpa, IOMOJHCHHAs
JIOTUYECKUMH 3JIEMEHTaMHU ISl TipeoOpa3oBaHusl XpaHsuierocs: Ha peructpe koxaa. [lo curnamy
"IIpsimoii Kox" ¢ perucrTpa CUMTHIBAETCS MPSAMOM KOJ XpaHSIIMXCS JAaHHBIX, a [0 CUTHAIY
"OOpaTHblii KOA" - MHBEPCHOE 3HAUEHHE KaXJ0ro paspsaa cioBa. Ecim oba 3T curHana
MOCTYMAIOT OJHOBPEMEHHO, TO CUMTHIBAETCS mMapadasHblii KOJI XpaHsmeics HH(GOpMAIHH.
bonee cnoxkHast joruka Ha BXOJE M BBIXOJIE€ 3alIOMUHAIONIMX AJIEMEHTOB MO3BOJIIET CTPOUTH
CABUTAOILINE PETUCTPHI.

"Ianuce"” q,l RN q,' q,,l
T )
neal REal Al
c c e <
& -3 I S & #lie »-1& Rl n [
X, X.. a I"
— 71| RG |I—9,
S | if—9q,
|
et g1 | nt—9,
i
6

Puc. Cxema peructpa Ha RS-Tpurrepax: a - ¢yHKUMOHalbHas cxema; 6 - YCIOBHOE
0003Ha4YeHHE perucTpa

“fTpsmod koo™

— TR @
| &

[T

“Obpamustii Koo "
Puc. Cxema Bbigaun uHGOpMaIuy U3 perucTpa
Cuemuux - y3en OBM, NO3BONAIONIMI OCYIIECTBIATh MOJCYET MOCTYIMAIOIMX HA €ro
BXO/Jl CUTHAJIOB U (PMKCAIMIO pe3ysibTaTa B BHI€ MHOIOPa3psAHOIO JIBOMYHOrO uncia. CYeTyuK,
COCTOALINM U3 N-TPUITEPOB, AAE€T BO3MOXKHOCTh MOACUYUTHIBaTH A0 N CHrHamoB, CBSI3aHHBIX
3aBUCUMOCTBIO:
n =log2 NumuN = 2".
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B OBM cueTuuku HCMONB3YIOTCA AJIS MOJACYETa MMITYJIBCOB, CIBUTOB, ()OPMHPOBAHUS
aapecoB U T.A. (DyHKIMOHAIBHO pa3IMYalOT CYMMHPYIOIIHE, BBIYUTAIOIINE, PEBEPCUBHBIC
cuetunkd. OHHM TaKkKe OTIMYAIOTCS JAPYr OT JApyra JIOTUKOW paboThl JONOJHHUTEIBHBIX
JIOTUYECKHUX IEMEHTOB, ITOAKIIOYAEMbIX K TPUITEPaM.

B ocHOBy mocTpoeHHs JTH000TO CYETYMKA TOJIOKEHO CBOMCTBO T-TpUTITEPOB M3MEHSTH
CBOE COCTOSIHME IIPU TOJ1a4e OYEPEHOro curHana Ha cuetHslid Bxoa T. Ha puc. nokasana cxema
TpeX pa3psioB CyMMHUPYIOIIETO CUETYNKa, IIOCTPOCHHOro Ha T-Tpurrepax. Jloruka ero paboThl
IpeJcTaBjIeHa B Ta0Jl.

Tabanna nepexogoB Tpexpa3psiiHOro CYETYHKA

CocrosHue
XOJ 0 0 0 0 1 Pe
00 01 10 11 00 01 10 11 KUM
0 0 0 0 1 Xp
00 01 10 11 00 01 10 11 aHeHue
0 0 0 1 1 Cu
01 10 11 00 01 10 11 00 er

4

X—~T7'rq'1 anzl rrril_“p‘;c —lﬂ FLY B FEEL

|

[— P—i—m L-[—JF — g, — .
Copoc | . . g, l "

a 6 ’

Puc. Opranmszauus cuetdynka Ha T-Tpurrepax: a - (QyHKUHMOHAJIbHAasg cxeMma; 0 -
BpEMEHHasl Juarpamma

Cymmamop - yzen OBM, B KOTOpOM cyMMHpYIOTCs Koabl uucen. Kak npasuiio, i1r000it
CyMMaTop MpejacTaBisgeT co0OH KOMOMHALMIO OJHOPA3pAOHBIX CcymMMaropoB. CyMMmaTopbl
pasInyaoT MO MPUHIUIAM MOCTPOEHUS: HAKAIUIMBAIOLIETO THUIA W KOMOMHAIIMOHHOIO THIIA.
CymMMmaTOphl HaKamjuBarollero TuUma cTposT Ha ciaoxkHbIX JKRS-tpurrepax, nomomssst ux
BBIXOJIbl JIOCTaTOYHO CJOXKHBIMM CXeMaMHM (OPMHUPOBAHUS U PACIPOCTPAHEHMS IEPEHOCOB.
[Tponecc cinoxeHus MpU ITOM OCyILeCTBisAeTCs nmo3ranHo. CHayanga Ha TpUITEpax cymMmMmaropa
(buKcupyercst Koj MepBoro onepaHja, 3aTeM Ha CUETHbIE KOJIbl pa3psiioB MOJAeTCsi KOA BTOPOTo
onepanaa. [lo 3aBucCMMOCTAM Ha KaXJAOM TpUrrepe QOpMHUPYIOTCS OJHOpPa3psAIHBIE CYMMBbI U
3HAUEHUS IIEPEHOCOB MEXAY pa3pslaMu. YUYeT BO3HUKAIOIIMX IIEPEHOCOB 3a/epP KUBACT
(GbopMHUpOBaHNE OKOHYATEIBHOTO pe3ylbTaTa CyMMbl M MOXET TpeOOBaTh JOIMOJHUTEIbHBIX
TaKTOB CJOKeHUus. M3-3a 3TOro MHOropaspsiiHble CXE€Mbl CyMMAaTopa HAKaIUIMBAIOIIEIO THIIA
UCTIONB3YIOTCS IOCTaTOYHO PEIKO.

bonee wacTo g IOCTPOEHMSI  CyMMaTOpOB — HCIOJIB3YIOTCSI  CyMMAaTOpBI
KOMOMHaMOHHOTo THMHa. Jloruka paboThl Takoro cymMmaropa ObUla HMpelICTaBiI€HAa JAAaHHBIMU
Tabs. OOBIYHO y TaKOr0 CyMMaTopa Ha BXOJ€ U BBIXOJE MMEIOTCS PErucTphbl A XpaHeHUS U
npeoOpa30BaHus KOJIOB ONIEPaHIOB U Pe3ysbTaTa.
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Pesynerar

( pr3 |
_W_7/ Cymmarop \

Prl Pr2

Onl On2

Puc. Yopoiennas cxema cymmaropa 9BM

Peructp Prl mpenna3znauaercs ans XpaHeHHUs KOJa IEPBOrO olepaHja, perucrp Pr2 -
JUIsl XpaHEeHUs Koja BToporo omnepanaa. CymMmaTop MO CUTHajlaM M3 YCTPOWCTBa YIpaBJCHUS
HaCTPauBaeTCs Ha BBIOJIHEHUE ONPEAEICHHON MAIIMHHOW OIlepalii, COOTBETCTBYIOIIEH KOy
oTepaiuy, HaxoJsIIeMycsl B KoJie KOMaH ibl. Pe3ynbTar BHIMOIHSAEMON onepanui GUKCUpyeTCs
B peructpe Pr3 . Ilpu HeoOXoauMOCTH ATOT pe3yabTaT MOXKET MCIOIb30BaThCS IS
MPOJIOJDKEHUST BbIUMCIECHUWU. [l 3TOro mpemycMaTrpuBaeTcs BO3MOXKHOCTh II€pe3anucu
coxepxkumoro perucrpa Pr3 Ha Prl B kadecTBe 3Ha4YeHHs OJHOTO W3 OIEPAHJOB IMpU
BBIIIOJIHEHUH OYEPETHOM OIEepalllH.

PabGora TpurrepHoii cxeMmbl oOmnpenensieTcs HE TaONHWIeH WCTUHHOCTH, KakK IS
KOMOHMHAIIMOHHOM JIOTHYECKON CXeMbI, a Tabmuiei nepexooB. Tabnuia nepexo 0B MoKa3biBaeT
WU3MEHEHUE COCTOSIHUS TPUITEpA IPU U3MEHEHUH COCTOSHHS BXOJHBIX CUTHAJIOB B 3aBUCHUMOCTHU
OT €ro TEKYILET0 COCTOSHHUS.

IIpakTnueckoe 3ansaTue Ne 22 «Mccaegosanne padorsl D-tpurrepa u T-Ttpurrepa»
Heas 3anaTus: Mccnenosanue pabotsl D-tpurrepa u T-tpurrepa.
Copaepxxanue padoTbI:
1. Uccneoosams D-mpuceep
Cxondurypuposats [TJIMC B COOTBETCTBUM C PUCYHKOM:

DFF J)
PRN
PINS6 | D > n—1p Q UL Q@
- INPLT?
INST) — NP PIN_12]
CLRN
inst ?

VYcranaBnuBasi C MOMOIIIBIO MTEpEKIToYaTess S8 pa3IMvHbIe JOTHYECKUE YPOBHU Ha BbIxone D u
3aTeM HaXMMasi Ha KHOTIKY Button, 3amoaHUTH Ta0uuIly nepexoaos 3.
Tabuauua nepexoaoB 1A CMHHXpoHHOro D Tpurrepa

D C Q(t) [Q(t+1)

O | O | X [ X
R | |O|O
R |O| | O
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1

1

1

1

2. Uccneoosamov cunxpornuulil T-mpueeep
Ckonogurypuposats [1JIMC B COOTBETCTBUU C PUCYHKOM:

pINSe| T L0

[PIN_16 | X >

INPLIT §

Antitinkling

CLK

Button

Button_out

TFF L
PRN . ,
T O OUTPUT D‘ Q
i
é CLRN

inst

inst 5 (f

OUTPUT genout |
PIN 91

VYcraHoBuTe ¢ TOMOIIBIO Nepekitodarens S8 noruueckuit yposens "1" Ha Bxone T u 3arem,
Ha)kKuMas Ha KHOINKY Button, 3anmonxuTts Tabauny nepexoaos. [loBropute Te ke neicTBUs pu
noruuyeckoM "0" Ha Bxoje T. 3amonHuTe Ta0IUILy.

Tabnuua nepexonoB 11t cuHXpoHHoro T Tpurrepa:

T

C

Q(t)

Q(t+1) | Q(t+2) | Q(t+3) | Q(t+4) | Q(t+5)

O[O |k |F

N N ==

0
1
0
1

IIpakTnueckoe 3ansaTue Ne 23 «MccaenoBanne padorsl JK -Tpurrepa»
Hean 3anaTus: Mccnenosanue pabotsr JK—tpurrepa.
Copaepxxanue padoThbI:
Hccneoosanue cunxponnoeo JK mpueeepa
Cxonourypuposats [1JIMC B cOOTBETCTBUU C PUCYHKOM.

INFLIT |

i Antitinkling

%

FCLK ey INPUT: ]
i VCC T i

PIN_16

{ Button [—— NIUT : {
| VT 1]

PIN 37

R
LS

CLK Button out
Button

OLUTPLUT D Q

nst 1

......................................................

K

INPUT §

|

VCC

PIN_55

AU genout

YcTranaBnuBasi ¢ TOMOIIIBIO Tiepekitouatens S7 U S8 pa3nuyHbIe JOTHYECKUe YPOBHHU HA BXO/aX
J, K u 3arem, HaxxuMast Ha KHOTIKY Button, 3amomHuTh Tabiuily nepexoaoB(Tadaura).
Tabnuna nepexozaos st JK tpurrepa

J | K| C |Q(t)|Q(t+1) | Ha3Banue pe:kuma padoThl TPUITEPA
0 (0 (1 |O
0 [0 (1 |1
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IIpakTuyeckoe 3ansiTue Ne 24 «McciienoBanue apxXuTeKTYPbl CHCTEMHOM IUIATBD».
eap 3aHATHA: 03HAKOMIJIEHHE C COCTAaBOM CUCTEMHOM IJIaThl, IPUHLIUIIAMU €€ PaOOTHI.

Conep:xkanue padoThi:

1. C nomomsto nporpammel WinMSD (WinCheckit, SysInfo,)ocymecTBuTs:

2. OIpeNeieHre TUIIa OCHOBHOTO MUKPOITIPOIIECcCopa;

3. ompeaeneHHe TAKTOBOHM YacTOTHI MUKPOIIPOLIECCOPA;

4. omnpenenenue tuna BIOS ( 6a30Boii cucTEMbI BBOIa-BHIBOJIA);

5. ompeneneHne KOJMYECTBA MOIKIIOYSHHBIX TUCKOBBIX YCTPOUCTB ((PU3NIECKUX U
JIOTUYECKHX );

6. ompenenenue pazmepa O3V u KIMI-NIAMSTH,

7. ormpenerneHue mapaMeTpoB KOHTPOJUIEpa KJIaBHATYPhI;

8. ompeneneHne HaTMUUS TOTOIHUTENBLHBIX KOHTpoutepoB u anantepos (E-IDE, SCSI,
SVGA, ETHERNET, MODEM, PCI, u T.11.);

9. ompeneneHue TUIIA CHCTEMHOM M JIOKATBHOM IIMHBI U UX XapaKTEPUCTUKH.

10. C nomoms. [Tanenu PucoBanue co3aarh pUCyHOK MOSCHSIOIINN pabOTy CHCTEMHOMN

IJ1aThl KOMIIBKOTEPA:

Jlormaeesnii cxena cHCTEMNOR MLIATH

Crrerenmias mnma OrepanEsnat
1 e

Cezepsedt mocT|

JEVIOEAN MIATA,
PCT CeTEEA% ITATa,
BEYTPEHEI MOJEM,
SCSI-koemrpomep
Hecmate mmcsar| .
CD-ROM, UDNMA Hoezndi P Caamep,
DVD-ROM J L MOST UsB TIOTTER,
web-zamepa
17
[pearrep

COM LPT

IIpakTnyeckoe 3ansaTue Ne 25 «M3ydenue ycrpoiictBa cucteMHoro 6joxa II9BM»

He.]'lb 3AHATHUA — U3YUCHNUE KOHCTPYKTUBOB KOPITYCOB CUCTEMHBIX

6s0xkoB [I19BM, MeTO10B KOMIIOHOBKH KX 3JIEMEHTOB M Y3JI0B, 0OCOOEHHOCTEH paboThl OJI0KOB

UTAHUS.
Coaepxxanue padoThbI:
3ajaHue Ha MOJTOTOBKY K paboTe
1. O3HaKOMHTBCSI C OCHOBHBIMH ITapaMeTpaMH BBIOOPA KOPITyca CHCTEMHOTO OJI0Ka.

2. O3HaKOMUTbBCA C TUIIAMU KOHCTPYKIIMHA CUCTEMHBIX OJIOKOB, (hopM  (pakTOpaMu HaCTOJIBHBIX

II5BM, cnocobaMu KOMIIOHOBKH CHCTEMHBIX OJIOKOB.
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3. O3HaKOMHTBCS C OCHOBHBIMH XapaKTEPHUCTUKAaMHU OJIOKOB IUTAHUSA,  HCIIOJIb3YEMBIX B
KOHCTPYKIHUSAX CUCTEMHBIX OJIOKOB.

JlaboparopHoe 3a1aHue
1. V3yuuTh BBLIAHHBINA NpenoAaBaTelieM KOPIyC CHUCTEeMHOro Ojoka, OTpEeACNUTh €ro
CTaHJAPT, KOHCTPYKTUBHbBIE OCOOCHHOCTH.
2. CorunacoBats ¢ IpernojaBaTesieM BapHaHThl KOMIIOHOBKH CUCTEMHOTO OJIOKa.
3. OcCymecTBUTh MOHTaX TECTOBOrO 00OOpyJOBaHUS Ha paboueM MecTe. Boinonauts
HACTPOIKY YKa3aHHBIX KOH(MUTYypaluii, TpOBECTH aHAIU3 MPOU3BOJUTEIBHOCTH C MOMOIIBIO
TECTOBBIX YTWJIUT, ONPEAEIUTD ITYTH IOBBIILIEHUS IPOU3BOJUTEIBHOCTH.
4. BBINOJMHUTH aHAM3 TEMIIEPaTYpPHBIX PEKMMOB B YKa3aHHBIX IMpernojaBaTelieM TOuYKax
CHUCTEMHOro OJIOKa Ha OCHOBE MAaTEMAaTHYECKOTO MOJAETHPOBAHUSA M HKCHEPUMEHTAIBHBIX
HUCCIIEIOBAHUMN.
5. OnpenenuTb peKOMEHAALNH 110 UCTIONIb30BaHUIO COOTBETCTBYIOMIMX KOH(urypauuii [I9BM
JUTSI pEIICHUS TPUKIIAIHBIX 3a]1a4.

IIpakTnyeckoe 3ansitue Ne 26 «McciaenoBanue padoThl oOnlepaTUBHON MAMSTH
KOMIILIOTEPay.
Ilean padothl: MccnenoBars paboTy onepaTuBHO 3allOMHHAOLIETO YCTPOUCTBA.
Coaepxxanue padboThbI:

OmneparuBHble 3anomuHaoume yctpoictBa (O3Y) sABIAIOTCS HEOTHEMJIEMOH YacTbiO
MHUKpPOIIPOLIECCOPHBIX CHCTEM pa3Iu4yHOro HasHaueHus. O3Y genarcs Ha [Ba Kjacca:
cTaTuyeckue U nuHamuyeckue. B crarnyeckux O3V 3anomuHaHue nHGOpMaLUy MPOU3BOAUTCS
Ha TpuUITEepax, a B JUHAMMYECKUX — Ha KOHJEHcaTopax eMmkocTbio mnopsaka 0,5 nd.
JimutensHOCTh XpaHeHHus HMHpopManuu B cratuyeckux O3Y He orpaHuuyeHa, TOrjga Kak B
JUHAMHYECKUX OHa OrpaHHYeHa BPEMEHEM caMopaspsiia KOHJEHcaTopa, uTo Tpedyer
CHEIHUAJIBHBIX CPEJCTB PET€HEPAllMM M JIOTNOJIHMUTEIBHBIX 3aTpaT BPEMEHU Ha 3TOT IPOLECC.
KonctpykTusHo nmo6oe O3Y cocTouT u3 AByX 0JI0KOB — MaTpHIIbl 3alIOMUHAIOLINX 3JIEMEHTOB
u nemudparopa aapeca. [Io TEXHOIOTMYECKUM COOOpaKEHUSM MaTpulla 4Yalle BCEro MMeeT
JBYXKOOPJMHATHYIO JEMIM(PpalKIo aJijpeca — IO CTpoKaM M cToibuaM. MaTpuua coctout u3 16
syeek mamATH mem 1. Kaxnas sueiika mamsatu anpecyercs mo Bxojgam X, Y IyTeM BbIOOpa
nermdpaTopaMu aipecHbIX TUHUHN 1o ctpokam AxO...Ax3 u o cronbiam AyO...Ay3 u mogauu
[0 BBIOpAaHHBIM JIMHUSM CHUTHala JIoTM4eckoil enumHunpbl. IIpu sToM B BBIOpaHHON sueiike
namsTH cpabartbiBaeT ABYyXBXonoBoi anemeHT UM (Ul), moaroraBnuBasi Lenu YTEHUS-3aMIUCU
unpopmanmu Ha BXxoAHbIX DIO..DI3 wumum Beixogasix DOO...D03 pa3psaHbix I[IHHAX.
Pazpemaronm curnanom qiist Beiaun aapeca sisiercst CS (chip select — BeiOOp kpucTaiia),
KOTOpPBII MoJaeTcs Ha BXOJ paspelieHus cuerdnka ajapeca (Addr cnt) mam Takod ke BXOJ
nemudpaTopoB, MOAKIIOUEHHBIX K BbIXOJaM cyeTuuka. [lpu 3amucu B Aueiiky maMsatu (CM.
3aJjaHKe) Ha COOTBETCTBYIOIIEH pa3psaaHOi muHe ycraHaBnuBaerca 1 umu 0, Ha Bxoge WR/RD'
yCTaHABJIMBAETCS CUTHAN | M mocie cTpOoOMpOBaHUS CUETYMKA WIM JEeMIH(paTopoB ajapeca
curnanom CS cpabateiBator smeMenTsl 2 Ul, U2. [lomoxuTenbHBIN Mepemnan CHrHaia C
anementa U2 mnocrtynaer Ha TakToBbIM BXoj D-tpurrepa U4, B pesynprare 4ero B HEM
3anucbiBaeTcs 1 wim 0 B 3aBUCHMOCTH OT YpOBHsI cUTHaja Ha ero D-Bxoze. Ilpu urenun us
sueiiky mamsaTy Ha BXxojie WR/RD' ycranaBnuBaetcst 0, mpu 3ToM cpabateiBaroT 3meMeHTsl Ul,
U3, U5 u na Bxoxn PA3PEHIEHUE BBIXOJIA Oydepnoro nsnementa U6 mocrymaer
pa3pelarolii curHaj, B pesynbrare uero curHai ¢ Q-seixoma D-tpurrepa mepenaercst Ha
paspaaayto muHy DOO..D03. Jlns mnpoBepkd (YHKIMOHHPOBAHUS SYCHKH HaMSITH
HCITOJIB3YETCS TEHEPATOp clloBa. B MukponponeccopHsix cucreMax B kauectBe O3V yaie Bcero
UCHOJNB3YIOTCS quHamudeckue O3V ¢ 3alOMHHAIOIUM KOHAEHCATOPOM, KOTOPBIE OTJIMYAIOTCS
OonbpmM MHOrooOpasuem. IlpuBenem maHHble MO Haubojee pacpOCTPAaHEHHBIM THUIIAM TaKHUX
O3Y. B nuHaMHuYecKOW MaMATH SYCHKH BBIOJHEHBI Ha OCHOBE 00JacTel € HAKOIUICHHEM
3apsA70B, 3aHUMAIOUIMX TOpPa3l0 MEHBIIYIO IIOMAAb, HEKEIW TPUITEPBI, U NMPAKTUYECKH HE
NOTPEOIAIONUX SHEPTHU ITPpH XpaHeHnH nHpopmarmu. [1pu 3amucu Outa B Takylo sUeiiKy B Hel
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dopmupyeTcst  SIEKTPUYECKUH 3apsija, KOTOPBI COXpaHseTcss B TEUEHHE HECKOJIBKHUX
MUJUTMCEKYH/T; NIl TOCTOSIHHOTO COXpPaHEHUs 3apsja SYeHKH HeoOXOIMMO pereHepupoBaTh
(mepe3anuceiBaTh) €€ coAepkuMoe. Sdekd MHKpPOCXeM JMHAMHYECKOW MaMATH TaKkKe
OpraHU30BaHbl B BHUJIE MPSAMOYTOJbHON MaTPHIIbl; MPU OOPALIEHUH K MUKPOCXEME Ha €€ BXOJbI
BHAuaJie MOJACTCs a/peCc CTPOKU MATPHIIbI, COMPOBOXKAaeMbIii curHaioMm RAS (Row Address
Strobe — cTpob® ampeca cTpoku), 3areMm, uYepe3 HEKOTOpPOe BpeMs — aipec CTouoIla,
conpoBoxkaaembiii curnaioM CAS (Column Address Strobe — ctpo6 anpeca cronbua). [lpu
KaKIOM OOpaIleHUH K OTICNIbHON SYeiKe pereHepupyroTcs Bce siUeWKH BBIOPAHHOM CTpPOKH,
[03TOMY JUIsl TMOJHOW pereHepalnyy MaTpullpl JIOCTaTOYHO Nepedparh aapeca CTpoK. Suelku
JTUHAMHYECKON MaMsITH UMEIOT CPaBHUTEIBHO Majioe ObICTpOAeHCTBHE (IECATKH — COTHH
HAHOCEKYH]I), HO OOJIBIIYIO YACIbHYIO TUIOTHOCTH (TIOPSIKA HECKOJIBKUX METa0alT Ha KOPITYC) U
MeHbIee sHepromnoTpedienue. OObruHbie O3Y Ha3bIBAIOT YacCTO ACMHXPOHHBIMH, TaK Kak
YCTaHOBKA aJipeca M Iojaya YIpaBJSIIOIIMX CUTHAJIOB MOTYT BBIIIOJIHATHCS B IIPOU3BOJIbHBIC
MOMEHTHI BPEMEHH, HEOOXOAUMO TOJILKO COOIIOICHIE BPEMEHHBIX COOTHOIICHUN MEXKIY STUMU
CUTHaJaMH. B HUX BKIIIOYEHBI TaK HA3bIBAEMbIE OXpaHHbIE WHTEPBAJIbl, HEOOXOAUMBIE IS
ycTaHOBJEeHHS cHrHaioB. CyIIecTBYIOT Tak)K€ CHHXPOHHBIE BHUABI MaMSTH, MOJIy4aroline
BHEUTHUI CUHXPOCUTHAJ, K UMITyJIbCaM KOTOPOTO JKECTKO MPUBA3aHbl MOMEHTHI I10Jauu a/IpeCOB
U oOMeHa JaHHBIMH; OHH T[O3BOJSIOT Oojiee TMOJHO MCHOJb30BaTh BHYTPEHHIOO
KoHBelepuszanuio u 0nounbslii foctyn. FPM DRAM (Fast Page Mode DRAM — aunamuueckas
namsATh C OBICTPBIM CTPaHUYHBIM JIOCTYIIOM), aKTHBHO HCIIOJB3YETCS B IOCIETHEE BpEMS.
[TamMsATh CO CTpaHUYHBIM JOCTYIIOM OTJIMYAETCSl OT OOBIYHOM JMHAMHUYECKOM MaMsTH TEM, YTO
nocie BbIOOpPA CTPOKM MaTpHIbl W yAepxkaHus curHaga RAS momyckaeT MHOTOKpPaTHYIO
YCTaHOBKY ajpeca croyiona, crpobupyemoro curaaiom CAS, a Taxke OBICTPYIO pEreHeparfio
no cxeme "CAS mpexnae RAS". IlepBoe mo3BoisieT yCKOPUTh OJIOUHBIE Mepeaaydu, KOrjaa Bech
0JIOK TaHHBIX WJIKA €r0 YacTb HaXOASTCS BHYTPU OJHOM CTPOKM MaTpHULIbl, Ha3bIBAEMOI B ITOMU
CUCTEME CTPAaHHLEH, a BTOPOE — CHU3UTH 3aTPAaThl BpEMEHU Ha pereHepauuto namsata. EDO
(Extended Data Out — pacumpenHoe Bpems yIep)KaHHs JaHHBIX Ha BBIXOJE) (aKTUIECKU
OpPEACTaBISAIOT Cco00M O0OBIuHBIE MHUKpocxeMbl FPM, Ha BbIXOJE€ KOTOPBIX YCTaHOBIIEHBI
perucTpai-3aliesiki JaHHbIX. [Ipyu cTpaHnyHOM 0OMEHE Takhe MUKPOCXEMBbI pabOTalOT B PEKHUME
IPOCTOTO KOHBeHepa: yJIepKMBalOT Ha BBIXOJAAX JAHHBIX COJCPKHMOE MOCIeqHEeH BhIOpaHHOMN
SYEHKH, B TO BPEMSI KaK Ha UX BXOJbI Y)K€ MOJIAETCs aJlpec CIeAyIoliel BhIOUpaeMon sSuerKH.
Or1o mo3Boiser npumepHo Ha 15% mno cpaBHeHuto ¢ FPM yckoputh Inpouecc CUMTBIBaHHUS
IIOCJIEIOBATEIbHBIX MAacCCUBOB JaHHBIX. IIpu ciaydallHOM ajgpecanuu Takas MaMsaThb HUYEM HE
otnuyaercs ot o0prgHOM. BEDO (Burst EDO — EDO ¢ 65104HBIM TOCTYNOM) — MaMsTh Ha
ocHoBe EDQO, paGotatomass HE OJMHOYHBIMH, a T[MAKETHBIMH I[HMKJIAMH YTCHUs/3AIUCH.
CoBpeMeHHbIE Tpoleccopbl Oyarogapsi BHYTPEHHEMY U BHEUIHEMY KAIIIMPOBAHUIO KOMaH]I U
JTAHHBIX OOMEHUBAIOTCSI C OCHOBHOM MaMSATHIO MPEUMYIIIECTBEHHO OJIOKaMU CJIOB MaKCUMaIbHON
mmmpunbl. [Ipu Hamuuumm namsata BEDO otmagaer HEOOXOAMMOCTh TMOCTOSHHOW MOAaud
MOCIIE0BATENbHBIX aIPECOB Ha BXOJbI MUKPOCXEM C COOJIIO/IEHHEM HEOOXOIUMBIX BPEMEHHBIX
3aJiepkKeK, 0- ' CTaTOYHO CTPOOMPOBATH MEPEX0/ K OUYEPEAHOMY CIIOBY OTJECIBHBIM CHUTHAJIOM.
SDRAM (Synchronous DRAM — cuHXpOHHas JWHAMHUYECKas MaMsiTh) — TMaMsITh C
CHHXPOHHBIM JIOCTYIIOM, paboTaromas OwicTpee o0bruHOM acuHxponHoil (FPM/EDO/BEDO).
Kpome cunxponHoro gocryna, SDRAM ncnons3yeT BHyTpEHHEE pa3/ielieHne MaccuBa MaMsaTH
Ha JIBa HE3aBUCHUMBIX OaHKa, YTO IO3BOJSIET COBMEIIATh BHIOOPKY M3 OJHOTO OaHKa C
ycTaHOBKOM azapeca B japyroM. SDRAM raxke noanepkuBaer O10uHbIE 0OMeH. OCHOBHOE
npeumyiiectso SDRAM cocTtout B moaziep:kke NOCIEA0BAaTENBHOIO JOCTyNa B CUHXPOHHOM
pexxumMe, e He TpeOyercs MOMOJIHUTENbHBIX TakTOB oxuaanus. [Ipu cimyuaiiHom noctymne
SDRAM paboTtaeT npakTU4ecku ¢ Toi ke ckopocThio, uto U FPM/EDO. PB SRAM (Pipelined
Burst SRAM — crarnueckas mamsTh ¢ OJJOYHBIM KOHBEHEPHBIM JIOCTYIIOM) — Pa3HOBHIHOCTH
cuHXpOHHBIX SRAM c BHyTpeHHEll KOHBeWepHu3alueil, 3a cueT KOTOpOHl NMPUMEPHO BIBOE
MOBBINIAETCS CKOPOCTh OoOMeHa Oyiokamu maHHBIX. Kpome ocHoBHOoro O3V, ycTpoiicTBOM
namsTH CHa0XaeTcsi U yCTPOUCTBO OTOOpakeHUsI MH(oOpMaIM — BHUICOAMCIUICHHAs CHCTEMA.
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Takast mamsATh HA3bIBACTCS BHJCONMAMATHIO M pacrojiaraercs Ha IUlaTe BHICO0AJAITEpa.
Buneonamars ciny:kut [isi XpaHeHUs uzoOpaxeHus. OT ee o0bema 3aBHCHUT MaKCHMalbHO
BO3MOXKHOE paszperieHue Bugeokaptel — AxBxC, rie A — KOJIMYECTBO TOYEK IO TOPU30HTAIIH,
B — mno Beprukamu,C— KOJIMYECTBO BO3MOXKHBIX IIBETOB KaxkIo¥ Touku. Hampumep, mmns
pa3pemenust 640x480x16 mocratouHo uMeTh Buaeonamsatb 256 Koaiir, ams 800x600x256 —
512 Kb, mis 1024x768x65536 (apyroe obo3naucuue — 1024X768x64k) — 2 MOalT u T.1.
[TockonpKy [Uisl XpaHEHUs LIBETOB OTBOAMTCS LIEJIOE€ YMCIO PA3PsIOB, KOJIMYECTBO IBETOB
BCeT/a ABJISIETCS 1eJIoi crenenpio 2 (16 nBeToB — 4 paspsna, 256 — 8 paspsaaoB, 64k — 16 u
T.1.). B BuzneoaganTepax ucnonb3yrorces cieayromue Tumbl Bugeonamsatd. FPM DRAM (Fast
Page Mode Dynamic RAM — aunamudeckoe O3Y ¢ OBICTPBIM CTPAHHYHBIM JIOCTYIIOM) —
OCHOBHOM THUI BHUACONMAMSATH, HJICHTHUYHBIA HCIOJNB3YeMOH B CHCTEMHBIX IIaTaXx. AKTHBHO
npuMmensiack 10 1996 r. Hawmbomee pacnpoctpaneHHsie mukpocxembl FPM DRAM —
gyeteipexpazpsaabie DIP u SOJ, a Taxke mectHaanarupaspsaasie SOJ. VRAM (Video RAM —
Buneo-O3Y) — Tak Ha3piBaemasi AByxmopToBas DRAM ¢ moanepKkoi OJHOBPEMEHHOTO
JI0CTyNa CO CTOPOHBI BUJIEONPOIIECCOPA U LEHTPAIbHOIO IpoLeccopa KomnbioTepa. [lo3Bomser
COBMeEIIIaTh BO BPEMEHH BBIBOJ M300paKeHUs Ha SKpaH U ero oOpabOTKy B BUACOMAMSTH, UYTO
COKpaIllaeT 3aaepXKu M yBenumuuBaeT ckopocTh padorsl. EDO DRAM (Extended Data Out
DRAM — nunamuueckoe O3V ¢ pacmupeHHbIM BpeMEHEM yAep:KaHHs JaHHBIX Ha BBIXOJE) —
namsATh C 3JEMEHTaMU KOHBEHepu3aluy, M03BOJISIIOIIEH HECKOJIBKO YCKOPUTh OOMEH OJ0KaMu
naHHbIx ¢ Bugeonamateio. SGRAM (Synchronous Graphics RAM — cunxpoHHoe rpadudeckoe
0O3Y) — Bapuant DRAM c CHHXpPOHHBIM JOCTYIOM, KOTJa BCE YIPABISAIOLINE CHUTHAJbI
U3MEHSIOTCSI OJHOBPEMEHHO C CHCTEMHBIM TaKTOBBIM CHHXPOCHUTHAJIOM, YTO TIO3BOJISET
YMEHBIINUTL BpeMeHHbIE 3a7iep)kkin. WRAM (Window RAM — okonnoe O3Y) — EDO VRAM,
B KOTOPOM OKHO, Yepe3 KOTOPbIN 00paIiaercss BUICOKOHTPOILIEP, CASIaHO MEHBIINM, YeM OKHO
U IeHTpaibHoro mporeccopa. MDRAM (Multibank DRAM — muorob6ankoBoe O3Y) —
BapuaHiT DRAM, opraHu3oBaHHbIM B BHJE MHOXECTBAa HE3aBUCUMBIX OAHKOB 00beMOM 1o 32
KOaiiT kaxnplii, paboTarolmux B KOHBEHEPHOM pexUME. YBEIUYEHHE CKOPOCTH OOpalleHHS
BUJICONpOIIECCOpa K BUAEONAMATH, KpOME IOBBILICHUs MPOIMYCKHON CHOCOOHOCTH ajanTtepa,
MO3BOJIIET MOBBICUTH MAaKCHUMAJbHYIO 4YacTOTy pereHepanuu H300paKeHUs, YTO CHMYKAET
yTOMIIIEMOCTh  TJ1a3  omepatopa. MHKpOCXeMbl MaMATH HMMEIOT 4YeThlpe OCHOBHBIE
XapaKTepUCTUKU — THII, 00bEM, CTPYKTYpPY U BpeMsl AOCTyna. Tun oO03HAYaeT CTaTHYECKYHO
WIA JIMHAMMYECKYI0 MaMsATh, 00bEM IOKa3bIBAE€T OOILIYI0 €MKOCTh MaMATH, a CTPYKTypa —
KOJIMYECTBO SIYEEK MaMSITH U pa3psAIHOCTh Kaxkaon sueiiku. Hanpumep, 28/32-BbiBogHbie DIP-
MukpocxeMbl SRAM umeror 8-paspsanyro ctpykrypy (8kxS8, 16kx8, 32kx8, 64kx8, 128kxS),
Ko o0beMoM 256 KOGallT coctoMT u3 BOcbMH MHKpocxeM 32kx8 WM 4YeThpeX MHUKpPOCXEM
64kx8 (peup wuzger 00 00MaCTH [JAHHBIX, JOMOJIHUTENBHBIE MHUKPOCXEMBI JUISI XpaHEHHs
PU3HAKOB MOTYT MMETh JPYryl0 CTPYKTypy). [IBe Mukpocxembl mo 128kx8 mocraBuUTH Yyxke
HEINb3sl, TaK KaK HYXHa 32-paspsiiHasi IMHA JaHHBIX, YTO MOTYT OOECHEUYHUTh TOJBKO UYETHIPE
mukpocxembl. Pacnipoctpanennsie PB SRAM B 100-BeiBoHbIX Kopmycax PQFP umeror 32-
paspsanyto cTpykTypy 32kx32 mnm 64kx32 u UCHOIB3YIOTCS O JBE WJIM IO YEThIpe B IIaTax
st Pentium.

Xon paboThl.
1. 3yunTte KpaTKyro TEOPHIO U OTBETHTE HA KOHTPOJIbHBIE BOIPOCHI.
2.Cobepurte u uccienyiTe paboTy siueiiKy maMsaTy.
3. O6bscHUTE TPUHLUIT PaOOTHI U MOIYYEHHBIE PE3YJIbTATHI.
4. 3anonuute Tabmuny. Cratuueckas JuHamuueckas Buneo XapakrepucTuku
5. Cnenaiite BEIBOJ

IIpakTuyeckoe 3ansaTue Ne27 «MccinenoBanue padoThbl MOCTOSIHHOI'O 32AIIOMHHAKOLIET O
YCTPOMCTBA)
Hean padoTtsl: VccienoBaTs paboTy MOCTOSSHHO 3aIlIOMUHAIOIIETO YCTPOMCTRA.
Copepxanue padboThbI:
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[TocTostnubie 3anmomuHaromue ycrporicrta (I13Y) nensitcst Ha yeTkipe TUMA @ - MACOYHBIE,
IIPOrpaMMUpPYEMBbIE Ha 3aBOJC-U3TOTOBHUTENE C IPUMEHCHHEM CIEHHMAIBHBIX MACOK; -
OJTHOKPAaTHO MpPOrpaMMHpyEMbIe TOTPEOHUTENEM IyTeM NEepeKUraHus HHUXPOMOBBIX MU
HOJMKPEMHEBBIX MIEPEMBIYEK; - MHOTOKPATHO IPOrpaMMHUpPyEMbIe OTPEOUTENEM CO CTUPAaHUEM
3anvMcaHHoi nH(OpMAIK yIbTPadUOIETOBBIM U3ITYYEHUEM; - MHOTOKPATHO MPOTPaMMHUpPyEMbIe
HOTpEeOUTENEM € BIIEKTPUUYECKUM cTHUpaHueM uHpopmauuu. Paccmorpum I[13Y Broporo tumna,
KOTOpPOE COCTOMT W3 Jemmdparopa nx2n M MOAKIIOUYEHHBIX K ero Bbixogam cxem WJIN c
miaBkuMu niepembrukamu. 113V conepkut nemmdparop 2x4 B Buae nojacxemsl pzti ded (A, B
— KOJI0BbI€ BX0/bl, E — BX0A pa3pelleHus, akTUBHBIN CUTHAJI BBICOKOI'O YPOBHSI), K BBIXOJ1aM
KOTOPBIX MOKHO NOJKJIFOUUTH ueThbipe anemenTa 41MJIN ¢ nononnuTensHbiMU ycTpoiictBamu. Ha
PHCYHKE TIOKa3aHbl JiBa TAKUX JIEMEHTA, BHIITOJHEHHBIX B BUJE OTAEIBHBIX MOACXEM pzu_unl u
pzu_un2. XOTSA 3TH 3JEMEHTHl OJMHAKOBBI, HapallMBaHUE MX HA CXEME IIyTE€M KOIUPOBaHUS
UCKJIIIOYEHO H3-3a HAJIM4YUs [EPEKUTaeMbIX IEPEMBIYEK — IPU HAJIUYMM OJHOMMEHHBIX
IIOJICXEM IIEPEKUTAHUE IIEPEMBIYKA B OJHOM IIOJACXEME aBTOMATUYECKH IPUBEAET K
IIEPE)KUTAHUI0 TAKOM K€ IepeMbldkn B Jpyrod. I[IockoinbKy nporpamMma HeE II03BOJIAET
KOIIMPOBATh IOJICXEMBI C UX IIEPEUMEHOBAHUEM, BCE UX NIPUXOAUTCS BBIIOJIHATH NOJHOCTHIO. Ha
cxeme DO, DI — BBIXOIBI MIIAIIET0 W TEepBOro pazpsmoB. Cxema nemmdparopa pzu ded
noka3aHa Ha pucyHke. Jlemmdparop BbimonHeH Ha Tpex snementax HE u yerbipex snemeHTax
3WUJIN-HE Ha Ttpan3ucropax. HeoOXoauMOCTh BBHITIOJHEHHS 3JIEMEHTOB Jemmdparopa Ha
TpPaH3UCTOpaxX OOBACHSAETCA TEM, YTO HCIHOJb3yeMble B mporpamme EWB maremarnueckue
mogenu 1udpossix UMC He Beerja mo3BoISIOT THOJKIIOYATh K HUM OOBIYHBIE TPAH3UCTOPHBIE
CXEMbl U, B YaCTHOCTH, NpUMeEHseMble B paccmarpuBaeMoM II3Y sueiiku mamaru B BuIE
NOJACXEeMBI pzu _uni. Ee BHYTpPeHHSS CTPYKTypa aHAJIOTMYHA CTPYKType SYCHKH MaMSTH,
ucnoaszyemor B I3V KI55PE3. B ommmumne or MMC KI55PE3, B KoTOpoil B KayecTBe
anementa MJIM wucnonb3yercss MHOIOSMUTTEPHBIM TPAaH3UCTOpP, IPHUBEIACHBI OT/EIbHBIC
Tpansuctopel T1.. T4, »smuTTEpBl KOTOpBIX 4Yepe3 NepexuraeMple mnepembrukun S1...S4
(umuTHpYIOTCA NIpenoxpaHuTenssMu Ha 10 MA) coennHeHbl ¢ popmupoBaTeneM Ha TpaH3UCTOpax
T5, T6 u crabumutpone D. Tpansucrop TS u ctabmintpor D ncnonb3yroTcss TOIBKO B peXXUMe
IPOrpaMMHUpPOBAaHUS U B paboueM pEeXHUME HE OKAa3bIBAIOT BIMSIHMS Ha pabOTy BBIXOJHOTO
Kackaza Ha TpaHzucrope T6 (kackaa C OTKPBITBIM KOJJIEKTOPOM), MOCKOJIBKY TpaH3uctop T5
3aKpbIT HU3KUM MOTEHIIMAJIOM Ha ero 0ase (HampsbkeHue npobosi crabunutpona D BeiOupaercs
HECKOJIbKO 0OJIbIlIe HAMPSKEHMsI MUTaHUus TpaH3ucTopa T6, mogaBaeMoro Bo BTOpPOil mojacxeMe B
Touky DO wumu DI uepe3 pesuctop Harpysku). BHYTpeHHss CTpyKTypa HOJCHUCTEMBI
nemudparopa. Sueiika [I13Y pabortaer cremyrommm o6pazoM. B HCXOAHOM COCTOSHHUU
tpan3uctopsl T1...T4 u T6 3akpeiThl, U npu nojakIoueHHON K T6 Harpy3ke Ha ero Bbixoge DO
dbopMupyercss curHan norudeckoil emauHuibl (okono +5 B). Ilpu momaue Ha BxXoasl A, B
nemudparopa 3aJaHHOM KOJOBOM KoMOMHAmuM, a Ha BXoj paspemeHus E — curnana
JIOTUYECKOW equHMIBI, oauH u3 TpansuctopoB T1..T4 ortkpoercs m Ha BbeIXOAE DO
chopMupyeTcsi CUrHal Jorudeckoro Hyis. Tak, HanpuMmep, npu A=B=1 oTkpoeTcs TpaH3ucTop
T4 n curHan JJOrMuecKoi eIMHULBI C €0 YMUTTEPA Yepe3 MEPEMBIUKY S4 TOCTYIUT Ha JENUTEIb
Ha pesuctopax R2, R3, tpansuctop T6 oTkpoeTcs, 1 Ha €ro BbIXOJe CHOPMHUPYETCS CUTHAIT
jgoruyeckoro Hyms. OueBHAHO, YTO WU TpHU JHOOOH Apyroil ABOMYHOM KoMOMHAIMM Oynaer
IMPOUCXOIUTh TO € caMoe J0 TeX IOop, Moka He OylneT paspyllieHa COOTBETCTBYIOIIAS
nepemMbruka. [lepexuranue nepeMbeluek COCTaBIIAET CyTh IPOrPAMMHUPOBAHUS U OCYILECTBIISETCS
OTJEIBHO JUTSI KAKI0TO pa3psaa (Kaxaon saeiku) cienyomuM oopazom: O Ha Bxoasl A, B (cm.
puc. 9.48) mnonaercs ABOMYHAS KOMOHMHALMS, COOTBETCTBYIOILAS aJipecy MepexUraeMoin
MEPEMBbIUKH B NMPOrpaMMHUpPYyeMOM paspsije (B sueiike pzu_unx, riae X — Homep sueiikn); O k
BbIXOAY AuYelkH DX depe3 pe3ucTrop Harpys3ku (€ro COnpoTHBIEHHME AN KOHKpeTHbIx MMC
ykasbiBaeTcss B JokymeHtauuu, ansi KI155PE3 cocraBiser okono 300 Om) moaxmrodaercs
UCTOYHUK HampspkeHus 12,5 B, B pesynbprare uero crabmintpon D mpoOuBaercs u TpaH3UCTOP
TS otkpeiBaercs; O Ha BxoA pazpeunieHusi E Ha KOpOTKOe BpeMs MOJAETCSl CUTHAN JIOTUYECKOM
€AMHMLIBI, IPU 3TOM 4Yepe3 OJUH U3 OTKpBIThIX Tpan3uctopoB T1..T2 m TS mporekaer TOK,
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JIOCTATOYHBIN /17151 IEPEKUTAHUSI COOTBETCTBYIOLIEH NEPEMBIUKH (JUIUTEIBHOCTD Pa3peIlatoero
CUTHaJla Ha BxoJe E B TNPOMBIIUIEHHBIX MNPOrpaMMaropax MOXKET aBTOMAaTHYECKU
YBEJIIMUYUBATHCS 1OCJIE HECKOJIBKUX HEYAAUHBIX MOMNBITOK IPOrpPaMMHUPOBAHUS OJHOW U TOM K€
sueiikn); O uctounuk 12,5 B oTkimtodaercs, U mociie pacKpPhITHS COOTBETCTBYIOMICH MOACXEMBI
MOKHO yO€OUTBCS, YTO IEpEeMblUKa JAEWCTBUTEIBHO paspyumieHa (B IPOMBIIIIEHHBIX
IporpaMMaTopax 3TOT MPOLIECC CBOAUTCS K MPOBEPKE 3alUCH MPOrPaMMHUPYEMOH STUEHKH, U TIPU
OTPHIIATEIILHOM pe3yibTaTe NPOU3BOJUTCS MOBTOPHOE MPOTPAMMUPOBAHUE TMpH OOJbIIEiH
JUIMTETILHOCTU  Pa3pellalollero CUrHaja). 3aKIIOYUTEIbHBIM JTAalloM MpOrpaMMHUpPOBAHUS
cepuiiHbIX MUKpocxeM [13Y B NMpOMBIINUIEHHBIX YCIOBUSIX SIBISETCS 3JIEKTPOTEPMOTPEHUPOBKA,
KOTOpasi MPOBOJIUTCS yalle Bcero B TeueHue 168 4acoB mpu MOBBIIIEHHON TeMIiepaType, mocie
Yero MPOU3BOJUTCS JIOTIOJHUTENLHBIA KOHTPOJIb 3amucaHHoW uHpopmanmu. Ecimu mpu stom
oOHapyXHuBaeTcs OIMOKa, T0MyCcKaeTcs MOBTOPHOE mporpammupoBanue. Eciu ommbka cHOBa
MIOBTOPSIETCS, MUKpocxeMa Opakyercs. i MOJENMpOBaHUS MpoIecca MpOrpaMMUPOBAHUS K
IpOrpaMMUPYEMOl  CXeMe€  HEOOXOAMMO  MOAKIIOYHUTH  JOMOJHUTENbHBIE  DJIEMEHTHI.
MogenupoBanue 1enecooOpa3Ho HaumHaTh ¢ oaHopaspsaHoro [13Y. Crnegyer oTMeTuTh, 4TO
paccmaTtpuBaemass Mojenb [I3Y goctarouHo kKampu3sHa W IOpU HEKOTOPBIX KOMOMHAIMAX
BXOJIHBIX CHTHAJIOB MOJEIMpPOBAaHUE HE BbINONHAETCA. [IpU3HAKOM  HEBO3MOXHOCTH
MOJICJIMPOBAHUS ABIISETCS OTCYTCTBUE CIIEBA OT BKJIIOYATENs] MUTaHUS (B BEpXHEM IPABOM YTy
9KpaHa) OKOUIKA C MHAMKAIMe BPEMEHHbIX MHTEpBaJIOB oTcueTa. [lo McTeueHun HEKOTOporo
BPEMEHH MOXET OBbITh BbIIaHa PEKOMEHJAlMs W3MEHHTh YCTAaHOBKY IOTPEIIHOCTH
MOJIeIUPOBaHus (M0 yMOT4YaHHUIO oHa paBHA 1%). Llenecoobpa3Ho yCTaHOBUTH €€ MaKCUMAJIbHO
Bo3MoxkHOM (10%) B Mento Circuit (komannma Analysis Options, mapamerp Tolerance).
[lenecooOpa3Ho TakKe MMOBApbUPOBATh COIPOTUBICHUSIMH BXOJHBIX PE3UCTOPOB U PE3UCTOPOB
Harpy3ku oanemeHntoB HE wu WIIM-HE, a Ttakke mnonpoOoBaTh HW3MEHUTh MapaMeTpbl
TpaH3UCTOPOB. B KpaiiHeM ciydae MOKHO OTPaHUYUTHCS MPOCTEHIIUM CllydaeM — OOOWUTHUCH
6e3 nemmudparopa U UCIOIB30BaTh TOJBKO OJAHY SYEHKY MaMsTH Ha PUCYHKE, MOAKIIOYUB K
BBIXOZY U K OJIHOMY U3 €€ BXOJIOB JOIOJIHUTENbHbIE 37eMeHThl.. [I3Y ¢ mepexuraeMbiMu
nepeMblYKaMH HCHOJB3YIOTCS Yallle BCEro B KauyecTBE CIEIMATU3UPOBAHHBIX NEIMU(PaTOpPOB,
Haripumep s cenekuuu Y BB. TI3Y ¢ yapTpadmoneroBeiM cTHpaHueM HCIOJNB3YIOTCS B
MUKpPOIIPOLIECCOPHBIX CUCTEMAX JJIs XPaHEHMs YNPABIAIOIIUX IMPOTPaMM, B YAaCTHOCTH, IS
pasmenienuss BIOS (Basic Input/Output System — ocHOBHas cucrtema BBOJA/BBIBOJA,
3anncanHas B 13V, orcioga ee momnoe HazBanue ROM BIOS). BIOS npencraBnser coboit
HaOOp MporpaMM NIPOBEPKU U OOCITYKHBAHHS armaparypbl KOMIbIOTEpAa M BBINOJIHSIET POJb
MocpeHNKa MexAy onepanuoHHoir cucremoit (OC) u ammaparypoit. BIOS momyuaer
yIpaBjeHUE NpU BKIOYEHUH CHUCTEMHOH IUIaThl, TECTUPYET caMmy IJIaTy U OCHOBHbBIE OJIOKU
KOMIIbIOTEpa — BHJICOAJANTep, KIABUATYPY, KOHTPOJUIEPHl JTUCKOB M MOPTOB BBOJA/BBIBOAA,
HACTpauMBaeT YuWIlceT IMmiuaThl M 3arpyxkaer BHewmHo OC. Ilpu pabore moj ymnpaBieHUEM
DOS/Windows 3.x/95/98 BIOS ympaBiisieT OCHOBHBIMH YCTpoWcTBamMu, npHu padote nox OS/2,
Unix, Windows NT BIOS mnpaktuyecku He HCMONb3YeTCs, BBINOJHAA JIMIIb HadallbHYIO
IPOBEPKY U HAacTporKy. OOBIYHO HA CHUCTEMHOM M1aTe ycTaHOBIEeHO Toibko [13Y ¢ cucreMHBIM
(Main System) BIOS, oTBeuaromum 3a camy miuaty u KoHTposuiepsl FDD (drionmnu-auckos),
HDD (xecTkux IUCKOB), NMOPTOB W KiIaBHATyphl; B cucteMHblii BIOS mpaktuuecku Bcernaa
BxoauT System Setup — mporpamma HacTpoMKu cucTembl. Bujaeoamantepbl U KOHTPOJUIEPHI
HDD c untepeiicom ST-506 (MFM) u SCSI umerot cooctBennsie BIOS B otaensubix [13Y; ux
TaKk)kK€ MOTYT MUMETh M JpYyrue IJIaThl — HMHTEUIEKTYaJIbHbIE KOHTPOJUIEPHl TMCKOB M MOPTOB,
cereBble KapThl U T.M. OO0bryHO BIOS 111 COBpeMEHHBIX CHCTEMHBIX IUIAT pa3padaThiBaeTCs
OJIHOW W3 criennann3upoBaHHbX (upM: Award Software, American Megatrends (AMI), pexe:
Phoenix Technology, Microid Research; B nanHoe Bpems Haubosee momyisipsl BIOS dupmbr
Award. Hexoropslie nmpousBoautenu miat (Hanpumep, IBM, Intel u Acer) camu pa3zpabarbiBatoT
BIOS nmns vux. MHorma ansg ogHoW M ToW ke miarel umerorcs Bepcun BIOS pasHbix
MPOU3BOJUTENICH, B ATOM cllydyae JIOMyCKaeTcs KONMUPOBaTh TMPOIIMBKH WJIM 3aMEHATh
mukpocxemsl [13VY; B o0miem ke cirydae kaxaast Bepcust BIOS npuBs3ana K KOHKpETHON MOJeNH
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wiatel. Pampmie BIOS momemancs B omHokpatHo mporpammupyemeie [13Y mmu6o TI3Y ¢
yIAbTPa(UOJETOBBIM CTHPAHHEM; C€iuac B OCHOBHOM BBIIIYCKAIOTCSl IJIAThl C AJIEKTPUUYECKH
nepenporpammupyembivu [13Y (Flash ROM), koTopbie DOmMycKarT MepenporpaMMHpPOBAHUE
BIOS cpencrtBamu camoil muiaTtel. ITO MO3BOJISIET HMCHPABIATH 3aBojckue omuoOku B BIOS,
U3MEHATH 3aBOJICKME YCTAHOBKH 110 YMOJIYaHMIO, MPOTPaMMHPOBATh COOCTBEHHBIE IKPaHHBIC
3acTaBKU U T.I. Tun mukpocxemsl [13Y 00BIYHO MOXKHO ONPEACIUTH MO MAPKUPOBKE: 27XXXX —
o0bruHoe I3V, 28xxxx ninmn 29xxxx — nepenporpammupyemsie. Eciiu Ha KopIiryce MUKpPOCXEMBbI
27XXXX ecTh Ipo3padnoe okHO — 310 [I3Y ¢ ynbpTpaduoneToBbIM CTHpaHUEM; €CIIU €T0 HET —
3TO OJHOKpaTHO nporpammupyemoe 113VY, koTopoe MOXKHO JMIlIb 3aMEHUTH Ha JIpyroe. Buzaeo-
I13Y (Video ROM) — mocTosIHHOE 3allOMHUHAIOIIEe YCTPOKWCTBO, B KOTOPOE 3alMcaHbl BUICO-
BIOS, »skpannbie wmpudThl, ciayxeOHple Tabmuuel w11, [I3Y  He wucnomb3yercs
BUJICOKOHTPOJIEPOM HANpsIMyl0, K HeMy oOOpallaercss TOJbKO LEHTPAJIbHBIA Mpoleccop, B
pe3yJibTare BBINOJIHEHUS Mporpamm, 3amucaHHbix B I3V, mnpoucxomsar oOpameHus K
BUJICOKOHTPOJIEPY U BHUeonaMsATH. Ha MHOTMX COBpEMEHHBIX BHUJIEOKAPTaX YCTAHABJIMBAIOTCS
atektpudecku nepenporpammupyemeie  [I13Y  (EEPROM, Flash ROM), nomyckarommue
Hepe3anuch M0JIb30BATENEM 101 YIPABICHUEM CHEIMAIbHON IPOrpaMMbl U3 KOMIUIEKTA KapThl.
[13Y HeoOxonuMO TONBKO JUIsl IEPBOHAYAIBHOIO 3allyCKa BHUJEOaJanTepa U paboThl B peKUME
DOS, Novell Netware u apyrux OC, (QyHKIMOHUPYIOIIUX MPEUMYLIECTBEHHO B TEKCTOBOM
pexume; OC Windows, OS/2 wm wum mnomoOHbIe, paboTarmme dYepe3 COOCTBECHHBIC
BUjcopaiiBepsl, He Hcnoib3ytoT [I3Y nns ynpaeineHus ajgantepoMm JIMOO HCHOJIB3YIOT €ro
TOJILKO TpH BbINOIHEHUH mporpamm aisi DOS. Ilpu co3nanun Buneo-BIOS Bce pa3paborumku
npunepxkubatotcest pekomenpauuii VESA u VBE. VESA (Video Electronics Standards
Association — accomnmaiysi CTaHAapTU3alMK  BUICODJICKTPOHMKH) —  OpraHu3alus,
BBIIIYCKAIOIAsl pa3jMyHble CTaHAApThl B OOJIACTM AJIEKTPOHHBIX BHUAEOCUCTEM U HX
nporpammuoro obecriedenusi. VBE (VESA BIOS Extension — pacmmpenue BIOS B cranmapre
VESA) — nononauTensHble QyHKIUK BUaeo-BIOS 1o OTHOIIEHHIO K CTaHIApPTHOMY BHIICO-
BIOS s VGA, mno3Bonsioniye 3ampamivBarh y ajanTepa CIHCOK MOAJIEPKUBAEMBIX
BUJICOPEKHMMOB M MX IapaMeTpoB (pa3pelieHue, BETHOCTh, CIIOCOObI aapecaliy, pa3BepTka 1
T.I.) U U3MEHSTh 3TU NapaMeTpbl JJI COTJIACOBAHUS ajanTepa ¢ KOHKPETHBIM MOHUTOpOM. Ilo
cytd, VBE sBnsercs yHU(pHUUIMPOBAHHBIM CTaHJApTOM IporpamMmHoro uHrepdeiica ¢ VESA-
COBMECTHUMBIMU KapTamH, npu pabore uepe3 Buaeo-BIOS on mnozBomisier obGoiituch 6e3
CIEUAIN3UPOBAaHHOIO JpaiiBepa BUAECOKAPTHI.

Xon palboTshl:

1. Ucnonp3ys cxeMy, IpOBEANTE MOJEIUPOBAHKE Ipolecca nporpammuposanus 113V ¢
NEePEKUTAEMbIMH NTEPEMBIUYKAMHU.

2. Cocrasbre cxemy [13Y Ha 6a3ze nByxpaspsanoro 13V u nposenure MojenupoBaHue
npolecca NporpaMMHpPOBaHUS OJJTHOM U3 €ro SYeeK MaMsITH.

3. 3apucyiite IpeyI0KEHHBIE CXEMBI B OTYET.

4. CpaBHuUTE NIpeI0KEHHBIE MOAeNN U cucTeMsbl 113V n oxapakTepusyire ux.

5. Caenaiite BBIBO/BI O MPOJEIAHHON paboTe.

IIpakTyeckoe 3ansaTue Ne 28 «McciaegoBanne padoThl ¢ KIMI-NAMSTH
Leapb 3aHATHA: 3HAKOMCTBO C OpraHu3anuen Kaul-naMatu B yueoHor BM.
Coaepxanue padoThI:

1. I3yunTh TEOpEeTHYECKHE CBEICHHS TMOCBAIICHHBIE OPTraHWU3allMM KOUI-TIAMSATH B
Moienu yueoHoit DBM.

2. BeinonHUTh 3a/1aHue, IPEICTaBICHHOE HEKOTOPOH KOPOTKO# "mporpammoit” (tadu. 1),
KOTOPYIO HEOOXOJMMO BBINOJIHUTH C MOJIKIIOYEHHONW KAUI-MaMAThIO (pazmepoM 4 u 8 sueek) B
[IarOBOM PEXUME JUIS CIEAYIONINX JBYX BapHaHTOB JTOPHUTMOB 3aMEUICHHS YyKa3aHHBIX B
tabmuie 2). Homep 3aganus onpenensercss HOMEpOM BapHaHTa.

Tabnuma 1.BapuanTsl 3agaHus
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Ne Homepa komaHa nporpamMmel

bapu- 1 2 3 4 5 6 7
aHTa

1 RD#12 |WR1.0 [(WR @10 ADD 12 |[WRRO [SUB 10 PUSH RO
2 RD#65 |WRR2 |MOV4R2 [(WR14 [PUSHR2 [POPR3 CALL 02
3 RD #16 |SUB#5 |WR9 WR@9 |[WRR3 |PUSHR3 [POP R4

4 RD#99 |WRR6 |MOVR7,R6 [ADDR7 [PUSHR7 [CALLO0O6 |POP R8

5 RD#11 |WRR2 |WR-@R2 |PUSHR2 |CALLOOS5 |POP R3 RET

6 RD #19 |SUB#10 |WR9 ADD #3 |WR©9 [CALLOO6 [POPR4

7 RD #8 WRR2 |WR@R2+ [PUSHR2 [POPR3 |WR-@R3 [CALL003
8 RD#13 |WR1:4 |(WR @14 WR@13 |ADD 13 |CALLO06 |[RET

9 RD #42 |SUB#54 |WR16 WR@16 |WRR1 ADD@R1+ |PUSH RI
10 RD #10 |WRR5 |ADD R5 WRR6 [CALLO0S [PUSHR6 |RET

11 JMP006 [RD#76 |[WR 14 WRR2 |PUSHR2 [RET CALLOO1

[Ipumeuanue. He crnenyer paccmaTpuBaTh 3aJaHHYIO MOCIIEI0BATEIbHOCTh KOMAaH/ KakK
dbparmeHT nporpaMMH*. Hexotopsie KOHCTPYKIIMU, HAPUMEP, MOCIEI0BATEILHOCTh KOMaH]]
push R6, ret B obmiem ciydae He BO3BpallaeT MPOrpaMMy B TOYKY BBI30BA MOANPOTPAMMBI.
Takue rpynmsl KOMaH] BBEICHBI B 3aJIaHUE IS TOTO, YTOOBI OOPAaTUTh BHUMAHUE CTY/ICHTOB Ha
0COOCHHOCTH (PYHKIIMOHUPOBAHUS CTEKA.

* HamomHuMM, 4YTO TmIporpamMma ONpeAeNseTcs KakK IOCIIeI0BaTeIbHOCTh KOMAaH]I,

BBITIOJTHCHHUEC KOTOPBIX MTO3BOJIACT ITOJTYIUTDH HeKOT0pBII>'I pe3yiIbTar.

Tabnuna 2.IlosicHeHus K BapuaHTaM 3a/laHus

Homepa Pexum AJITOPUTM 3aMelleHU s
BAPMAHTOB 3aNUCH

1,7, 11 CkBo3Has C3, 6e3 yuera 6uTa 3anucu
O6parHas O, ¢ yuerom OuTa 3anucu

25,9 CkBO3Hasg BU, 6e3 yuera Guta 3anucu
OO6parHas O, ¢ yuerom OuTa 3anucu

3,6,12 CkBO3Hasg O, 6e3 yuera O6uTa 3anucu
O6parHas C3, ¢ yuerom OuTa 3anucu

4,8,10 CkBoO3Has bW, 6e3 yyera Outa 3anucu
Ob6parHas BU, ¢ yueTom Outa 3anucu

I'ne:

C3 — cy4aifHO€E 3aMEIleHUE 3aUCh;

O — ouepenp;
BU — 6ut ncnonb3oBaHusl.
2.1. Beectu B Mozienb yueObHoit OBM TekcT cBoero BapuaHTa MporpaMMsl (cM. tabi. 1),
acceMOMpOBaTh €T0 U COXPAHUTh HA TUCKE B BUE tXt-daiina.
2.2. YCTaHOBHUTDH MapamMeTphl K3II-MAMATH pa3MepoM 4 sUeiikH, BBIOpaTh PEKUM 3alucu
1 QITOPUTM 3aMEIIEHUs B COOTBETCTBUU C TIEPBOM CTPOKOW CBOEr0 BapraHTa u3 TadI. 2.
2.3. B maroBoM peXuMe BBINOJHUTH HPOTpaMMy, (GHUKCHpPYS IMOCJE KaKIOro Imara
COCTOSTHUE KAII-TIaMSITH.
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2.4. Ins opnout u3 komanp 3anucu (WR) nepeiitu B pexxum TakT U OTMETUTH, B KaKUX
MHUKPOKOMAaHJaX MPOUCXOAUT U3MEHEHHE KAII-TIaMsITH.

IpakTnyeckoe 3ansitue Ne 29 «McciaenoBanue padboTbl BUPTYAJIbHOH NAMSATID)

ey 3aHATHA: TPOU3BECTH UCCIIEIOBaHUE PA0OTHI BUPTYaJIbHON NaMSTH.
Conep:xkanue padboThi:

ITporpamma SystemInfo. Haznauenue mporpaMmbl 3aKiio4aeTcsi B BBIBOJE CHCTEMHOMN
uH(pOpMallK O TMpolleccope, UX KOJIMYECTBE U BUPTyalbHOW mamsaTu. [ns storo mporpamma
Bb3bIBacT (yukiuio GetSysteminfo. IMoce 3anmycka mporpaMMbl Ha SKpaHe OTKPHIBACTCS OKHO,
[IOKa3aHHOE Ha pUCYHKE 1.

[To momyuyeHHol wuH(OPMAIMK ONPEACTUTh OCHOBHBIC XapaKTEPUCTUKU IMpoIeccopa
KOMIIBIOTEPA, YHMCIIO MPOLECCOPOB B KOMIBIOTEPE, AKTUBHBIE MPOLECCOPBl KOMIBIOTEPA,
JTUCKPETHOCTh (granularity) BBIgENEHHS TaMATH MPOLECCY, pa3Mep CTPAHUIBI U pa3Mep
BUPTYaJIbHOTO aJpPECHOr0 TMPOCTpaHCTBa IMpolecca (MO0 3HAYEHUSIM MHUHUMAIBHOTO U
MaKCHMaJIbHOTO aJjpeca IPUIIOKEHUS).

™ System Info o ] S
Proceszor Architecture: Intkel
Frocessor level.  Pentium Pro ar Pentium 11
Pracessar revision: Maodel B, Stepping 2

Mumber of processaors 1
active proceszor magh; Q=0000000000000007

Allocation granulariby: ERA3E

Page zize: 4 036

Minimum app. address: Qo0 anon

M amimum app. addresz; TFFEFFFF
Pucynok 1.

[Tporpamma VMStat B otnuume ot mporpammbl SysInfo, gaer nuHaAMHKY H3MEHEHUS
OCHOBHBIX JaHHBIX O (PM3WUYECKOW W BUPTYAJTbHOW MaMSITH, OOHOBIIIEMBIX KAXKIYIO CEKYHIY.
OTo JnenaeT MporpamMMmMy MpPUIOJHONW JJii MOHUTOpPHHra mnaMatd B cucreme. [lisg 3Toro
nporpammMa Bbei3eiBaeT (ynkimo GlobalMemoryStatus. ITocne 3amycka mporpaMmbl Ha SKpaHe
OTKPBIBAETCSI OKHO, TOKa3aHHOE Ha pHUCyHKe 2. JnemeHT Memory load mo3BosisieT OLEHUTD,
HACKOJIbKO 3aHSTa TOJCHCTEMa YIPABJICHUS TMaMSIThIO. IJTO YHCJIO MOXET OBITh JIIOOBIM B
nuarnasoHe oT 0 10 100 (Ha mpakTUKe OT 3HAYEHUS 3TOTO IEMEHTA TOJIKY HEMHOI0).

Onement TotalPhys oTtpaxkaer oOmmii o6beM ¢usnueckoi (ornepaTUBHON) MaMsITH B
Oaiitax. OpHako peaJbHO TMaMATh KOMIIBIOTEpPA  HECKOJBbKO  Oojblie  (MIPOBEPUTH
IKCIIEPUMEHTAIILHO Ha CBOeM KommbioTepe). [Ipuumna, mo xoropoit GlobalMemoryStatus we
cooO1IaeT MoJHbIA 00beM NaMsITH 3aKJII0YaeTCsl B TOM, YTO CHCTEMa MU 3arpy3Ke pe3epBUPYET
HEOOJIBIIION y4acTOK ONEpPaTHBHOM MaMsATH, HEMOCTYIHBIN Jaxe sSApy. DTOT Y4acTOK HHKOT/IA
He cOpachIBaeTCsl Ha JIUCK.

" wvistat_— I
kemany load: 18
TotalPhys: 04814848
EeailPhps: BR27I1 803
TotalFPageFile: 1596645376
AvailPageFile: 1420593296
Totalfirtual: 2147352576
Aeaildirtual: 2135785472

Pucynok 2.

OnemeHnT AvailPhys coobmiaer 4wmcino 06aiToB CBOOOJHOW (U3HMYECKON IMaMSITH.
Crenyromuii snement TotalPageFile naer MakcuManbHOe KOJIMYECTBO OAHTOB, KOTOPOE MOKET
cojiepkaThCsl B cTpaHudHOM (haiinie ((aitnax) Ha kecTKkoM Aucke (auckax). CBOOOIHOE YUCIIO
0aliTOB B CTpaHUYHOM (paiisie, KOTOPOE MOKET OBITh MepelaHo JIFOOMY IMPOIECcCy, TOKAa3bIBAET
anemeHT AvailPageFile.

Onement TotalVirtual orpaskaer obIiee Konu4yecTBO OaTOB, OTBEACHHBIX MOJI 3aKPHITOE
aZpecHOe MPOCTpaHCTBO Tporecca. 3HaueHue 2 147 352 576 pono Ha 128 KGaiT meHbie 2
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['GaiiT. /[Ba pa3nmena HemoCTymHOTO aapecHoro npoctpancTBa — ot 0x00000000 no 0x0000FFFF
u ot 0x7FFF0000 no Ox7FFFFFFF — kak pa3 u cocTaBisior 3Ty pazHuily B 128 Koaiir.

[Mocnennuit aneMeHT, oroOpaxkaemblii Ha pucyHke 2, - AvailVirtual — emuHcTBeHHBIM
AJIEMEHT  CTPYKTYpPbI, CcHenmM(UYHBIA  JUIi  KOHKPETHOTO  IPOLECCa,  BBI3BIBAIOIIETO
GlobalMemoryStatus (octanbHbIC 3JIEMEHTBI OTHOCSATCS MCKJIFOUUTEIILHO K CaMOW CHCTEME M HE
3aBUCAT OT TOTO, KAaKOW MMEHHO TPOIeCC BbI3bIBaeT ATy (yHKIMI0). [Ipr mojcuere 3HaueHUS
AvailVirtual ¢yHKIMS CcyMMupyeT pasmepbl BceX CBOOOJIHBIX PETHMOHOB B  aapeCHOM
IPOCTPAHCTBE BBI3BIBAIOILETO Ipoliecca. B JaHHOM citydae ero 3HaueHHe TOBOPHUT O TOM, YTO B
pacriopsbkeHun TmiporpamMmmbl VMStat umeercst 2 135 785 472 6aiiToB CBOOOJHOTO aJpPECHOTO
npoctpancTBa. Berutsa u3 3Hauenus TotalVirtual Beawmumny AvailVirtual, momyunm 11 567 104
OaiiToB — Takoili o0bem mamsATH VMStat 3ape3epBupoBaja B CBOEM BUPTYAIbHOM aJIPECHOM
IPOCTPAHCTBE.

3aganue:

1. Hcmonp3ys uporpammy SystemInfo, ompemenute o0beM BUPTYadbHOW MaMSTH,
JIOCTyIHOM mipotieccy. CpaBHHUTE 3TU JaHHBIE ¢ pe3ynbTaToM nporpammbl VMStat. CoBnagaror
v 9T 3HaYeHus? Eciu HeT, To mouemy?

IIpakTuyeckoe 3ansaTue Ne 30 «M3ydyenne pparmenTanum peaabHOH NAMATID
Hean 3anaTHsA: n3ydeHue GparMeHTalNH PeaJbHON MaMsTH.
Conep:xanue padoTbl:
OO0mme cBegeHns 00 onepaTHuBHON MaMATH

Onepamuenaa  namams  KOMIIBIOTEpa, WHA4Ye  Ha3blBaeMas  ONEPATUBHBIM
3anoMuHaromuM ycrpoictBom (O3VY), ucnonb3yercs s orepaTUBHOr0 oOMeHa uHpopmarmen
(KOMaHJaMU U JaHHBIMH) MEXIY MPOLECCOPOM, BHEIIHEW MaMsThi0 (HApUMep, JTUCKOBOM) U
pa3IMYHBIMU MOJICHCTEMaMH (BHCOIOICUCTEMA, TTOJICKCTEMa BBOIA/BBIBOIa, KOMMYHHUKAIMH H
T.4.). O3Y mnpexacraBiaser co0oi MaMATh C IMPOU3BOJIBHBIM JOCTYIOM, I[O3TOMY s €€
0003Ha4YeHMsI YacTO MPUMEHSETCS aHajlornyHoe aHriuiickoe noHstue RAM (Random Access
Memory). [Ipon3BONBHOCTS 0OCTYNA NOAPa3yMeBaeT BO3MOXKHOCTD ONEpaluii YTEeHU/3aHCH C
moboi  sueiikor O3Y B mpousBosbHOM — mopsiike.  OCHOBHBIMH — TpeOOBAHMSIMH,
IIPEIbABISEMBIMU K ONIEPATUBHOM NMaMATH SBISAIOTCS CIELYIOIINE:

. Bonpmoit (mo Mepkam SJIEKTPOHHOW MaMsATH) OO0bEM, H3MEpPSIEMbIil
JIeCATKaMU ¥ COTHSMHU MerabaiT.

. BeicTposelicTBue U MPOW3BOJIUTENIBHOCTh, IO3BOJSIONIME Hauboisee
3 PEKTUBHO 33€HCTBOBATH MOIIb COBPEMEHHBIX IIPOIIECCOPOB.

. Bricokast HaJIexKHOCTh XpaHEHUS TaHHBIX.

@usnuecku O3V npexacrasisger co6oi MpocTo HAOOP MOCIEOBATENBHO PACTION0KEHHBIX
AYCCK, KaXasA U3 KOTOPBIX OIPCACIIACTCA CcOOCTBEHHBIM YHUKAJIbHBIM aJIpE€COM. B CyMME BCC
SYEHKNU OINEepaTMBHOW mMaMsiTH oOpa3ylT adpechoe npocmpancmeo (address space). B
MPOCTEUIIEM CIIy4ae aJpecoM HEKOTOPOM SYEeWKHM NaMsATH SBISAETCA IIPOCTO €€ HOMeEp
OTHOCHUTEJIbHO Hayaja aJpecHOro MPOCTPAHCTBA - HYJIEBOTO ajapeca. B peambHOCTH ke Jeno
00CTOUT COBCEM HHaye, IMOCKOJIbKY MO0 MHOTMM HpUYMHAM MpOrpamMMbl HE BCErJa MOTYT
UCIIOJIb30BaTh MPOCTEHIIYIO CXeMY ajpecalnuu onepaTuBHON namsatu. [1o3ToMy ¢ TOUKH 3peHust
nporpaMMHCTa HamOolee BakHa He (QU3NYEcKas, a JIOTUYeCKas OpraHW3alus TaMsTH.

Jlozuueckasn opzarnuzayus adpecnozo npocmpancmea - Imo CO60KynHOCHib cnocoboe
UCNOJ1b306AHUA NPOCPAMMAMU U ONEPAUUOHHBIMU CcUcCmemMamu onepamuenoﬁ namamu
Komnsromepa.

DddexTuBHOE HCcTOAB30BaHne nMeromierocss O3V sBiseTcss OJHON M3 TJIABHBIX 3ajad,
CTOSILLMX KaK Mepe] NporpaMMHUCTaMU, TaK U MIEPE MOJIb30BATENSIMHU, CTPEMALIMMHUCS MOJTYYUTh
MaKCHUMaJILHBIN BBIUTPBEINI OT HMCIOJB30BaHUA TICPCOHAJIIBHOIO KOMIIBIOTEpa B cBOEH
nestenbHOCTH. [loaTomy it 3((eKTHBHOrO HCHONB30BaHMUA MAMITH HEOOXOAMMO YETKOE
MMOHUMaHUE MPUHIUIIOB €€ JIOTHYECKOW OpraHu3aluu.

Pacnpenesienue namsitu
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C TOYKM 3peHus HCIOJIb30BAaHUS MPOrpaMMaMM aJpPECHOIO MPOCTPAHCTBA €TI0 MOYKHO
HOJPA3/IEIUTh HA CIEAYIOLINE YUaCTKH:

. crangaptHas namsaTh (Conventional Memory)

. pactmupennas (Extended Memory), nu6o nomonmuutensHas (Expanded
Memory), namsiTh

. Bepxuss mamate (High Memory ummn Upper Memory)

MMOMUMO TEPEUMCICHHBIX KATeTOpUW CIEAyeT Takxke o0co00 paccMOTpeTh Tak
Ha3bIBaeMyio obnacme éepxnei namamu(High Memory Area — HMA), pacronokeHHyIo cpasy
3a mpeaenamu 1 MO, a Takxke oOmactu TeHeBoil mamsatu (Shadow Memory). Pacnpenenenue
naMsITH PEJCTaBICHO Ha puc. 1.

Bepxaan rpawmma

03y
Appec FFFFFF
XMS'EMS Agpec FO0000
£
D6paz BIOS
Pacom pesn an
in
A0S THR Te AR Agpec 10FFFO
MaAMATE v
(XMSem EMS) A Appec 100000
HMA i
Bepxuan / Appec ACOD
MAMATE
Cranpgapraan
n,arfirh / Appec 00000 - pag ano (BY

Puc 1. Pacnpenenenne namsaru B IBM PC
CranpapTHasi naMATh

Ilo mpu4MHaM MCTOPUYECKOIO XapakTepa MPOrpaMMBI, SIBJISIOLIMECS COBMECTUMBIMU C
onepanroHHoi cucremor MS-DOS u ee kJloHaMHU, MOTYT HCIIOJIb30BaTh B CBOEH paboTe TOJIBKO
HepBbIii MerabaiT u3 Bceil MaMsATH, YCTaHOBJIEHHOW Ha KOMIBbIOTEpE, €CIM HE NMPUMEHSIOTCS
CHelHalIbHbIE CPEJCTBA NOANEPKKU. /{151 00BsICHEHHS 3TOr0 0OCTOSATENBCTBA ClIEAYET 0OpaTUTh
BHUMaHME Ha OCOOCHHOCTH apXWUTEKTypbl mpoueccopa Intel 8086 — 6GazoBoro mnporueccopa
cemerictBa 80x86. B mporteccope 8086 16 Hoxek (pins) MOCHIIAIOT CUTHAJBI, COOTBETCTBYIOIINE
16 GuTaM TEeKyIIMX JaHHBIX, KOTOPBIMH Iporeccop ooMeHuBaercs ¢ cucreMHbIM O3Y. OnHako
JTaHHbIE HE UMEIOT HUKAKOT'0 CMbICIIa CaMU 10 cebe, €Clii HET BO3MOYKHOCTHU CJIEIUTh 3a TEM, UTO
OHHU co0oii mpencTapisAtoT. CucTeMHas MIMHA JOJDKHA 3HATh, Ky/a HANPABISIIOTCS KOHKPETHBIE
JaHHbIE WJIM OTKYyJa OHM MOCTYNWIX. JIJis BBIMOJIHEHHs 3TOM 3a/7a4yl MPOIECCOp HCIOJIb3YyeT
eme 20 U3 CBOMX HOXEK Ul CO3JaHMUsl YHUKAIBHBIX aJpPECOB IMaMATH. JTO JaeT BO3MOKHOCTb
nporeccopy cemerictBa 8086/8088 anpecoBats 2 B cremeHn 20 yHHKaJIbHBIX OalTOB, YTO W
cooTBeTcTBYyeT 1 Merabaiity mnamsatu. B opuruHanbHOM apXHMTEKType MNEpCOHAIBHOTO
komnbiorepa 640 KO u3 sroro 1 MO Obuto 3apesepBupoBaHo non DOS u npukinaaHbie
nporpaMMel, paboTarolue MoJa ee ympaBieHueM, a obmacth ¢ 640 K6 mo 1 MO Osuia
3ape3epBUpPOBAaHA IS CHUCTEMHOTO TOJIb30BaHUA. bomnbmas dacte 640 kwinoOGalT OOBIYHON
HaMsITH HUCHOJb3YeTCsl MOYTH TMOCTOSHHO, HO B 00JAacTH CIYy)KEOHBIX aJpPECOB CYILIECTBYIOT
y4acTKH, KOTOpbIE CHCTEMa HE HCIIOJIb3YyeT M KOTOpble MOTYT OBITh JOCTYNHBI JUISl JIPYTHX
neneil. Y4acTKM CHCTEeMHOM HamsTH, pacroyiokeHHble Mexay 640 kumobaiit u 1 merabait
MHTEHCUBHO HCIIOJIb3YIOTCS IMPOTrpaMMaMU-pPacIIUPUTENsIMUA NaMSATH, TakKuMH, kak Microsoft
EMM386, Quarterdeck QEMM wu Qualitas 386 MAX.

[IpenBaputenbHO cieqyeT JaThb HEOOXOAMMBIE IOHATHA O pa3AeiIeHUH aJpecHOro
npocTpaHcTBa B mpeaenax 1| MO Ha perwonbsl. O0menpunsto nenuth | MO mamstu Ha 16
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NOCJE0BATENbHBIX  y4acTKOB 1o 64 KO kaxaplii. DTW  y4acTKH, TIOMEYaIOTCs
HIECTHAAIATEPUYHBIMU LeabiMu yuciaamu ot 0 mo F, t.e., 0, 1,2,3,4,5,6,7,8,9, A, B, C, D, E,
F. U3 stux perunonoB DOS monyuyaer B cBoe pacmnopsbkeHue obmactu ¢ Homepamu 0 - 9 (10
nepBbIX yyacTkoB 1o 64 Ko, utoro 640 K6), a ocranbHpie 6 y4aCTKOB IMaMsITH, PACIIOI0KEHHBIC
mexny 640 K6 u 1 M6 (yuactku ¢ Homepamu A, B, C, D, E, F), ortHocsTcst k obOiactu
CIIy’)kKeOHBIX aJpecoB U TMOCTYHNAIOT B pPAacCHOPSIKEHHE CHCTEMbl. YJA00CTBO MOJ00HOTO
pas3zesieHus 3aKIIYaeTCs B TOM, YTO HOMEpY Kakoro-inbo 64Ko6-pernona MoxeT OBITH JIETKO
MOCTaBJIEH B COOTBETCTBUE aJpec ITOr0 peruoHa B aapecHOM IMpocTpaHctBe 1 MO myrem
nobasneHus 3 udp cripaBa K HOMEPY peruoHa.

PaccmoTpum 3TO Ha KOHKpeTHOM mpuMmepe. Mrak, pernoH A HaxoJuTCs B aJ[peCHOM
MPOCTPAHCTBE HEMOCPEACTBEHHO 3a ob6nacThio B 640 KO, TO ecTh, rOBOpsS MHBIMH CIIOBaMH,
aZpec ero JOJKEH MpeBbImaTh 655359 GailT (yuuThiBas, 4To OTCYET aapecoB uuaeT ¢ 0, 4yucio
655359 xak pa3 coorBerctByer 640 KO) B nmecstuunoit Horamuu wiu  9FFFF B
niectHagnarepuyHoi. C ydeToM BBIIIECKa3aHHOTO, aipec peruoHa ¢ HOMEpoM A B aapecHOM
npoctpanctBe Oynaet BoimsineTh kak A000. C touku 3penus 16 (10 Bxmporieccopa, 3TOT aapec
oynet Boirnsaaeth kak A0000, T.e AOOO mecTHaAATepUYHON HOTAMK). DTO OOBSICHIETCS TEM,
YTO ajpec, 3aJaBacMblii B MPOTPaAMME, MOXET OBbITh BBIPAKEH |6-paspsIHBIM YHCIIOM, T.C.
collepkaTh He Oozee 4-x mIeCTHaAUATEpUUYHBIX LUdp. AapecHas muHa mnpoieccopa umeer 20
pa3psioB, TO3TOMY TEpE]l BHIYUCICHHEM aJipeca OH nepeBoautcs u3 16-paspsanoit popmer B 20-
paspsHyl0 MyTeM Jo0OaBJeHHs CIOpaBa €lle OJHOW IIEeCTHAALATePHUYHON WUdpPHI, YTO
HKBUBAJICHTHO YMHOXXEHHIO Ha 10 B mIecTHaIIIaTEPUUYHON HOTAIMH UK Ha 16 — B JECATUYHOM.
BrimonHuB Teneph nepeBoj MmoixydeHHoro aapeca peruona A — A0000 B gecstuunyio popmy
noJIyduM 4ucio 655360, yTo qO0Ka3bIBA€T, YTO PETHOH C HOMEPOM A HaxXOJMUTCS Kak pa3 Hal
rpanuteit namsata DOS B 640 K6.

BrirotHUB aHamoruyHbIe BRIYUCIEHUSA JIJIsl peruoHa ¢ HoMepoM C, MoayyuM CIeAyolne
pe3ynbTaThl:

1. JobGaBum 3 1mecTHaAATepUUHBIX HUQPHI CIpaBa K HOMEPY pPETHOHA,
nosryunm C000.
2. 16 = C0000.x/ns BeIUMCIEHUs aapeca 1Mo mpaBuiam mporeccopa 8086

YMHOXHUM 3TOT ajapec Ha 16: CO00
3. IlepeBenem ero B necsatuunyto ¢popmy: C0000 = 786432
4. [Tocuntaem cymMmy aapecoB, 3aHMMAEMbIX MpEeAbIAYIIMMHU 12 pernoHamu

(0-B): 12 * 65536 = 786431 (otcuer uzet c 0!).

Takum 00pa3om, BHOBB JI0OKa3aHa KOPPEKTHOCTb BBIYMCICHUN U yJ0OCTBO HPHUHATOIO
o0o3HaueHust perruoHoB. Kaxaplii 64-Knia00alTHBIH PErMOH MOXET OBITh JIOTMOJHUTENBHO
noaeneH Ha 16 oOmacteit pasmepom B 4 KO, KoTOphle Takke TOMEYAIOTCS
HIecTHaaTepuuHbIMU yrcaamu. Hampumep, obmacte A pazOuBaeTcs Ha JIONOJIHUTENIbHBIE
obmactu ot 0 1o F: A0, Al, ..., AF. B oTHOIIEHNH BBIUYMCIEHUS aIPECOB THX JOTOIHUTEIHHBIX
oOnacTeil EeHCTByeT TO K€ MPaBMUJIO, YTO M JUIS PETMOHOB, C TOM pa3HUIIEH, YTO K HOMEpPY
obnactu pobaBistoTcs 2 udpsel, a He 3, Kak B cirydae peruona. Hampumep, agpec obmactu A7
MOYET OBITh BBIYHUCIIEH CIEAYIOUIMM 00pa3oM:

1. Jlo6asnsem 2 mudpel kK Homepy obmactu: A700.
2. 16 = A7000.xIlepeBomum anpec B 3¢ ¢EKTUBHBINA aapec Mpoleccopa:

AT700

3. BrruncaseMm ero gecstuunoe 31aueHue: A7000 = 684032.

Jlerko npoBeputs, 4to ecinu k 640 K6, koropbie 3anuMaroT 10 peruoHoB, uaymie nepes
peruoHoM A, 1006aBUTH ajipeca, 3aHUMaeMble 7 4-KUI00aiTHEIMU 00JIaCTAMH BHYTPH peruoHa A
(A0 — A6), TO mosTyuuTCs:

655359 + 4096 * 7 = 684031

Bce mpuBeneHHbIE BbIIIE CBEIEHHUS, BO3MOXKHO, IpElIaT U3JIUIIHEH NeTanbHOCTBIO, HO
SIBIISIIOTCSI, TEM HE MEHEE, UCKIIOUUTEIBHO BAKHBIMH JUISI TOHUMAHUSI JAIbHEHIIIETO U3JI0KEHHS.
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PacuiupenHas naMATh

[TosiBnenue pacmmpennoit mamsatu (Extended Memory Specification — XMS) Obuto
00yciioBieHO mosiBlIeHHEM Ipoueccopa 80286, KOTOpBIM MMEET Ha YETHIPE AIPECHBIX JIMHUU
6osbie, yueM 8086/8088, 4TO MO3BOIAET aIPECOBATLCA K KOJUYECTBY aapecoB, OoybimieMy B 16
pa3 (2 B crenenu 4), T.e. kK 16 MO. Anpeca mamsatu Bwime nperena 1MB u HasbiBaroTcs
pacIIMPEHHONW TaMAThi0. XapaKTepHOW OCOOCHHOCThIO mporeccopa Intel 80286 sBusercs
BO3MOXHOCTh pabOThI B 2-X peXHMax: B pealbHOM pexume, B KoTropom 80286 paboTaer kak
Oosee mpom3BoaUTENbHBIM 8086, W B 3alIUIIEHHOM, IO3BOJISIONIEM aJpEecoBaTh IMaMSTh,
JeKanlyr 3a npenenamu 1-merabaiitHoro Oapbepa. Pabotast B peambHOM pexume, 80286 He
MOJKET MOJIYYUTh JOCTyNa K PAaCUIMPEHHOM MaMsITH U MO-TpexHeMmMy orpanuueH 1 MO
aJipecyemMoro npoctpanctsa. YToObl UCIIOIB30BaTh PACIIMPEHHYIO MaMSTh, OH JI0JDKEH paboTaTh
B peXUME BHUPTyaJbHOW (3alIMIIEHHOW) anapecauud. I3HadaabHO pa3pabOTYUKU 3TOTO
npolieccopa He MpeyCMOTPENN MIPOCTOTO CIIoco0a MepeKtoyaTbes 00paTHO B PEeXKUM peabHON
aZipecaliii U3 peXrMa BUPTYaAJTbHOM aapecanuu (3alluThl). JTO 3aTPYIHHIO UCIOJIb30BaHUE
pacmMpeHHON MaMsITH B MPOrpaMMax W OHa MCIOJIb30Bajach B OCHOBHOM 1oj Oydeps! BBOJa —
BbIBOJIa U medatd. OAHaKo, BIOCIEICTBUU, Olarofaps MOSBICHHUIO CHEIHAIBHBIX MPOrpaMM-
pacmmpuTeneil — IpaiiBepoB pacIIMPeHHON MaMsATH — 3Ta mpobiieMa Oblia pemnieHa. [[paidBepsr
paclIMpeHHON MaMATH 00eCIIeYNBAIOT MOJIHYIO MOAEPKKY PaCIIUPEHHON MaMATH U MO3BOJISIOT
IporpaMMaM OCYUIECTBIIATH JTOCTYI K HEW, a TaKk)K€ BBIIOJIHATH MPOrPaMMBbl U3 paclIupEeHHON
namstu. Haubonee momynsapHeiMU ApaliBepamul paciuupeHHol namstu sBisitoress HIMEML.SYS
¢upmer Microsoft u DOSHI.SYS ¢upmsr Quarterdeck, Bxoasimuii B coctaB nmakera QEMM.

Ha xommnsrotepe ¢ mukpomnpoiieccopom 80286, umeromieM 24 aipeCHbIX JTUHUH, MOXKHO
noayuuts A0 15MB  pacmmupenHodt namstu (Bech 00beM maMmsTh coctasiser 16MB).
Muxkpornpoueccopsl 80386 u BbIle (pU3MUYECKH CIOCOOHBI aapecoBarh 4 rurabaiTa mamsTH,
uMes 32 anpecHbie TuHuU (2 B cTenieHu 32 6aiToB).

JlonoTHUTeIbHAS MAMSATH

HononuurensHast namsate (Expanded memory), wacto HassiBaemas EMS (Expanded
Memory Specification) wiu LIM (cormacHo ee paspaborumkam: Lotus, Intel u Microsoft),
MPEACTABISIET CO0O0M Crmoco0 MOCTyIa K MaMsTH, Jiexarlen 3a npeneinamu 1 MO, mocpeactsom
OkHa pa3zmepoM 64 KoOaiit, exaiiero B o0iactu ciyxkeOHbIX anpecoB mexay 640 K6 u 1 M6.
[Tpu 3TOM HMcTIONB3yeTCs TaK Ha3bIBaeMasi cxeMa KommyTtauuu 6ankoB namstu (bankswitching) —
croco0 yIpaBieHHs MaMAThlO, Korja (u3ndeckas MmamsaTh pa30HTa Ha HECKOJIBKO CErMEHTOB
(6aHKOB) MJIMHOMW, PAaBHOM pa3Mepy aJpecHOro MPOCTPAHCTBa Mpoleccopa. B Kaxabiii MOMEHT
nporeccop padoraer ¢ ogHuM 6ankoM. Ilamate EMS norndecku moapaszaensercs Ha y4acTKU
pasmepoMm mo 16 Koaiit, Ha3piBaemMble cTpaHullaMH. B mporiecce paboOThI C JOMOTHUTEIHHOM
NaMsThIO YacTh COJEPKUMOTo OaHKa pa3MepoM B 4 cTpaHullbl, win B 64 K6 omobdpasxcaemca B
OTIpEeIeTICHHBIN PEeruoH, Jexamui B peaenax 1 MO, gamie Bcero B peruoH E. JlanHbIi pernox
npuHaTo HasbiBaTh EMS-dpeiimom. EMS-¢dpeiim kak Obl «CKOJB3UT» MO BCEMY aJPECHOMY
IIPOCTPAHCTBY OaHKa, YTO TMO3BOJSET Iporpammam, (usuuecku olpaiasch K aapecaMm B
npenenax 1 MO, momy4arb, TEM He MEHee, IOCTYIl KO BCEW MaMsTH, KOTOpas YCTaHOBJIEHA Ha
KOMIIBIOTEPE.

JlononHHUTENbHAs TaMATh 0COOEHHO MOJIe3Ha IOTOMY, YTO, B OTJIMYUE OT PACUIMPEHHON
MaMsTH, OHA MCIOJB3YET TOJBKO ajpeca HWke rpaHullbl B 1MB, cienoBaTenbHO, OHA MOXET
UCTOJNB30BaThCsl Ha  MamMHax c  mpoueccopamu  8086/8088, kpome TOro, mpu
IPOrpaMMHUPOBAHUN HET HEOOXOAMMOCTH MCIOJIB30BaTh aJpeca, Jexalue 3a npeaenamu 1 M6.
Nx oroOpaxenne B EMS-¢ppeiiMm OyneT BBINOJIHEHO IpaiiBepOM JTOMOJHUTEIHHON MaMSTH.
Henocratkom EMS-namsitu siBIsieTCSl HEKOTOpOE 3aMeAjieHHe Mpu oOpallleHuu K MaMsTH,
KOTOpO€ OOBSICHAETCS] HAKJIAJHBIMHU PAacX0JaMH, CBI3aHHBIMU ¢ oToOpakeHueM crpanull EMS B
EMS-¢peiim, mepekimroueHrneM OaHkoB W T.1. OCHOBHBIMH JpaiiBepamu, 00€CICUHBAIOIIMHE
JOCTYN K JOMOJIHUTEIBHOU mamMsaTH, siBisitorcs EMM386 (Microsoft), QEMM (Quarterdeck) u
386MAX (Qualitas).
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Oobaactb BepxHeit namatu (HMA)

Haumnas ¢ mpomeccopa 80286 MokHO ObUTO HaOMIOAATh HHTEPECHBIN A dexT,
CBSI3aHHBIN C TEM, KaK MPOUCXOAUT ajapecanus B npenenax | M6. CormacHo HCIIONb3yeMoil mpu
POrpaMMHUPOBAHUN B PEATLHOM DPEKUME CErMEHTHOM MOJENH, BCE aapecHOEe MPOCTPAHCTBO
MOYET OBbITh TPEACTABICHO B BHJIE MEPECEKAIOUINXCS MEXIy COOOH Y4acTKOB — CErMEHTOB
pasmepoMm B 64 KO, KOTOpbIe JMOHKHBI HAaUMHATHCS ¢ ajapeca, kpatHoro 16. Jlo Tex mop, moka
CerMEHT HAYMHAETCs C ajpecoB, Jexammx a0 960 KO BkiarounTenbHO, Bce Oosee MM MEHee
noHsTHO. O/IHaKo, Kak OBITh B Cly4yae, KOTJa CETMEHT HauMHAETCs C aJpeca, JIeKallero BhILIe
960 K6? Bens B sTOM cimyuyae Bce 64 KO, BXonsmpe B CETMEHT, MPOCTO HE YMECTATCS B
npeaenax 1 M6. B ciywae ¢ mpomeccopom 8086 mpocTo-HAIIPOCTO MPOUCXOAMIT HUKINICCKUN
BO3BpaT K Hauany. Hanpumep, eciu cermMeHT HauuHaics, ckaxem, 1o aapecy FBOO unu 1028096
6aiit (1 M6 = 1048576 Oaiit), To nepBoic 4FFF nnu 20480 GaliT cerMeHTa pacnoJiaraiuch B
CaMoOM BepXy aJpecHOro mpoctpancTsa 10 1 MO BxitouuTensHo, a octanbabie BOOO nmu 45056
Oaiitr — HaumHas omsATh ¢ 0 agpeca, TO ecThb C CaMOro Hadajga aapecHOTO MPOCTPAHCTBA
npoueccopa. B

npoueccope 80286 curyauuss M3MEHWIACh, MOCKOJBKY CTall0 BO3MOYKHBIM aJpecoBaTh
¢usnuecku 6osee 1 M6 O3VY. Takum o6pazom, koraa mporeccop 80286 paboraer kak 8086 u
MBITAETCS TOTYYUTh JOCTYI K OJHOMY M3 CErMEHTOB, JISKAIIUX OJIM3KO K BEPIIMHE apecHOrO
IIPOCTPAHCTBA, TO aJpeC, MOJIYUYEHHBIN B pe3yibTaTe onepaluu Oy[eT JiexaTb 3a Inpeaenamu 1
M6 wu, cienoBaTenbHO, BO3HHMKAET BO3MOXKHOCTH OOpamaThcs K 64-kuinoOailTHON oOmactu
(Tounee, k 64 K6 munyc 16 6aiit), nexanieii 3a npenenamMu 1 MO, mprdeM JeliaTh 3TO B PEXKUME
peanbHOM angpecanuu, 0e3 Kakux-nmubo cpenctB pacumpenus DOS. Anpecyemast 1mopoOHbIM
obOpa3om obmacTe pasmepom moutd B 64 KO, nexamas B amamasone 1024 K6 — 1088 Ko,
nonyunia Ha3zBaHue obnactu BepxHeil mamstu (High Memory Area — HMA). B Hacrosiee
BpeMs THIWYHBIM NpuMeHeHneM obOmactu HMA crano pasmemenue B Heil siapa DOS, yto
MO3BOJISIET OCBOOOJUTH JOMOJHUTEIBHO 4acTh NaMaTu Hmke 640 KO mis monb3oBaTeNbCKuX
POrPaMM.

YroObl TMKBUAUPOBATH Pa3HOTIIACUS B CIyYasx, Korjaa Mukponpoueccop 80286 paboraer
Kak MuKpomporieccop 8086, B mMHY ObUIM BCTPOCHBI CIICIIHATIBHBIE CPEICTBA (TaK Ha3bIBAEMBIi
Moct A20 — A20 Gate), KOTOpbIE 3acTaBJIAIOT MAMATh B PEXKHUME DPEATBHOTO BPEMEHHU
MEepPEeXOUTh IHUKINYECKH Ha HUBIIKME ajapeca, kak 3To mpoucxonut B 8086/8088. Omnum u3
npumeHeHnii aparisepa HIMEM.SYS sBnsercs ormena neiictBuss mocta A20, 4TO IO3BOJISET
porpaMMam, HalMCaHHbIM 0COOBIM 00pa3oM, obpamarses k odnactu HMA.

A) BO86 E) 286+
1088 Ko
124 K6 1024 K6
Hawano cermenTa
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=
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=
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ODKG Koren cermenTa | O K&

Puc 2. Ocob6ennocru agpecaunu B npoueccopax Intel 8086 (a) u Intel 80286 u crapmmx (0)
Bepxusist namatTh

[TamsaTe B BhICIIMX aApecax win BepxHsas mnamsate (High Memory) — 310 00macth

oobemoM 384 Kobaiit, pacnionokeHHass Mexny rpanuiamu 640 Koait u 1 Moaiit (agpeca A000

no FFFF), 3apesepBupoBanHas IBM s cucTeMHOro ammapaTHOro oOecheueHHst — JUIs

Buaeonamsatu, BIOS wu mpouero. Bo MHoOrumx ciyyasx OHa, OJIHAKO, HCIOJIb3YETCA HE
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MOJTHOCTBIO, 1 B HEH 00pa3yIOTCs «IbIPbI» — CBOOOIHBIE YUACTKH, KOTOPbIE HE MCIIOIB3YIOTCS B
CITY)KEOHBIX LIETISAX, HO K KOTOPBIM HE UMEIOT MPSIMOTO JIOCTYIa MporpamMMebl, padoTaromue B 640
K6 ocnoBHoit mnamsru. I[locpenctBoM pacmmputeneii mamsatu — Takux kak EMM386
(mpomsBoactBa Microsoft), QEMM (mpousBoactBa Quarterdeck) m 386MAX (mpousBoacCTBa
Qualitas) MOXHO YHPaBIATH 3TOM 00JACTHIO 3apE3EPBUPOBAHHON MAMITH U TEPEHECTH Ty/Aa
PE3UICHTHBIE POrpaMMbl M3 OCHOBHOHM MaMSTH, TEM CaMbIM OCBOOOXIas OOJjblle OOBIYHOMN
[aMATH O[] IPUKJIAJAHbIE IPOTPaAMMBI.
CTpykTypa BepxHeii namMsaTH

Jnst 5¢pGEeKTUBHOTO HCHOIB30BAHUS MAMSTH, PACIOJIOKEHHOH B BEpPXHHUX ajpecax,
HEO0OXOUMO, TpeXKJIe BCEro, 3HaTh, KaKHMe MMEHHO PErHMOHbl 3TOH HaMsITH, HCIOJIb3YIOTCS
BCET/Ia, a KaK1e — 3a4acTyI0 OCTAIOTCS CBOOOIHBIMH.

Kak yxe ymoMuHamoch, BepXxHss MaMmsTh npenacrabiieHa 384 KO, pacrmoiokeHHbIMU B
aapecHoM mpoctpancTBe Mexay 640 K6 u 1 MO u Brimrodaer B ceOs pacCMOTPECHHBIE paHee
peruonsl A, B, C, D, E u F. Cunenyer cpa3y e 3aMeTUTh, UYTO HE CYLIECTBYET YETKHUX
CTaHJAPTOB Ha MCIIOJIb30BaHUE BCEX ITUX PETHOHOB. B 00mIeM cirydyae uCroap30BaHNEe YIaCTKOB
BEpXHEU MaMsATH OMpeAesieTcs KOHKPETHOW KOH(UTYpaliei 1 MOXKeT ObITh pa3HbIM Ha Pa3HBIX
MalIMHax. B To e BpeMsl CyIIEeCTBYIOT ONpeAeIEHHbIE pacCMAaTPUBAEMble HUXKE COTJIALIEHUSI 00
UX pacrpeesieHuu.

Pernonst A u B 3ape3epBUpOBaHbI /Ui BUACOMAMATH, HO B OOJBIIMHCTBE CIy4aeB IO
KpaiiHeil mMepe, 4acTh WX He Hcmosb3yercs. OpUrHHANIBHBIT MOHOXPOMHBIN anantep Oeper 4
KoaiiT u3 perunona B, uro6sr pazmectuts 4000 6aliT, HCOOXOAMMBIX ISl ONTUCAHHS TEKCTOBOTO
skpana (25 crpok Ha 80 cTonbuoB, Mo 2 arpubyTa). DTa NamsATh HaunHaeTcs ¢ aapeca BOOO u
npojospkaercs noutu o aapeca B100, XoTs BO3MOXHO HCIIOJIb30BaHUE O00JIACTH BIUIOTH JI0
B200 u naxe B400 B 3aBucumoctu ot KoHKpeTHol BIOS. B ciyyae Hanuuust B cucreme
apantepa CGA i opraHu3auuy BujaeonamsTH ucrosb3yercs 16 KoOaiit, nexamux B agpecax
ot B800 no BCO00. Xots 310 ocTaBnser octatok peruoHa B B orpeske BCOOh - CO00h mpu
Hamuuuu CGA B mpuHuune cBOOOAHBIM, UM MOYKHO IOJIb30BaThCsl TOJIBKO Ha CBOW PHCK,
IIOCKOJIBKY HEKOTOpBIE MPOTrpamMMbl NPEANOJararmT, YTO 3Ta HEUCIOJIb3yeMas BHIECONaMSITh
JOCTyIIHAa M TPEKpacHbIM 00pa3oM HCHOPTAT BCE, YTO IporpaMMa yIpaBiIeHUS HaMSThIO
noMecTuT B 3Ty obnactb. Anantepsl EGA u VGA ucnonssytor obnacts B800 - C000 mns
OpraHM3alMi BUJEOMAMATH TEKCTOBOTO pPEXHMMa M TeX TIpa@UuecKuX peKHUMOB, KOTOpHIE
nogpaxaror CGA, a Takke Bcilo obmactb A g rpaduKd ¢ BBICOKOHM pasperaroieit
CIIOCOOHOCTBIO.

Jpyroii ctannapTHOM 061acThio siBisercst obnacts F. B Heill pacnonararorcst mporenypsl
u nanHele BIOS u Hekotopas npyras BakHas cucteMHas uHpopMmaius. Tem He MeHee, HE Bce
CHCTEMBI TOJHOCTBIO 3aHUMAIOT BECh OTBEJEHHBIN yyacTok pazmepoM 64 KO, u He Bce U3 3TUX
64 KO nyxHbl nocie 3arpysku. Hampumep, B HekoTopbix cuctemax namatb ot FOO0 go F800
UCTIOJIb3YeTCsl MPOrpaMMOi YCTAaHOBKM U AMArHOCTHKH, KOTOPAsi MOKET OBITh BbI3BaHA BO BpeMs
3arpy3ku. IlocKoJIbKy 3TOT y4acTOK HE HCHOJB3YeTCsl MOCie 3arpy3Kd, MOKHO I103BOJIHTH
nporpaMMe yrpaBJIeHHs aMATbIO pa3MECTUTh TaM YTO-HUOYAb JPYyTroe.

O6mactu C u D 3anmyranwsl Gomnbine Bcero. B cucremax, mmeromux EGA- u VGA-
anantepsl, Buaeo-113Y o6baHo Haxomgurcs Ha 1gHe obmactu C. Ocrtarok pernona C, He
ucronbp3yembid st pazmemenus Buaeoll3Y (aapeca Beime C800), a Takxke Bcs obmacte D
OPUMEHSIOTCS s pa3MelIeHHs JIpaiiBepoB M TMPOYEro MPOrpaMMHOTO OOecreyeHus,
o0ecrevynBaronero MojAep KKy BCEBO3MOXKHOTO CHEIM(PHUUECKOro 000pYyAOBaHHS — CETEBBIX
Kapt, agantepoB SCSI u 1.71.

Hakownen, peruon E B ciydyae Hanuuus B cucteMme aucrneryepa gomnonHutensHor (EMS)
MaMsTH UCTob3yeTcs kak EMS-dpeiim.

[TonpITOXKMBasE BCe ATH CBENEHUS, MOXKHO 3aMETUTh, YTO B CPEIHECTATHUCTUYECKOU
CUCTEME TapaHTHUPOBAaHHO 3aHATBIMU SIBISIFOTCS. TOJBKO pErHoHsl A (BUAEONaMATh
rpadudeckoro pexxkuma s agantepoB EGA, VGA u Beime) u F (cucremnas BIOS), kpome
TOTO, MOYTH Bcerjaa (MpU HAIMYUU IIBETHOTO ajamTepa) 3aHsATa obnacte pasmepom 16 KO,
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nexamias B agpecax B8OO — BCOO (BuaeonamsTh TEKCTOBOTO pexuMa), U 00JIaCTh pa3MepoM B
32 K6 B nawane permona C B azmpecax C000 — C800 (Bumeoll3VY). 3aHATOCTh ke MPOYHMX
PETHOHOB BEpXHEH mamsATH B o0IIeM ciy4yae He omnpezaeneHa. Takum oOpa3oM, CTaHAAPTHO
3aasaTo 64 K6 + 64 K6 + 16 K6 + 32 K6 = 176 KO Bepxneit mamsatu. I[Ipoune 208 K6, Boobmie
TOBOpsI, MOTYT OBbITH CBOOOJHBI M HCIIOJIb30BaHbI JUIsI XpPAaHEHUsI MPOTPaMM, KOTOPbIE OOBIYHO
pacrnosaraloTcs B OCHOBHOM namsTh. PeanbHO, BO MHOTHX CIIydasix 3aHSTHIM OKa3bIBA€TCS €IIe U
peruon E, copepxxammii EMS-¢dpeiim, a Bropast nonosuna peruona C u pernod D, HanpoTus,
yaiie BCero cBoOOHbI. B cuily maHHOTO 00CTOSITENHCTBA B BEpXHEH MaMsATH OOBIYHO OCTAIOTCS
HEUCTOJIb30BaHHBIMU KaKk MHHUMYM 96 K6.

Pa3ymeercs, xpaHeHue B BepXHEW MaMsiITH MPHUKJIAIHBIX MNpOrpamMm, padOTAIOIIKUX B
aapecHoM mpoctpaHcTBe 640 KO, Opl10 OBl CONPSXKEHO CO CIMILKOM OOJIBIIMMHU TPYAHOCTSIMU,
OJIHAKO, €CIM pedb HAET O JApaiiBepax, KOTOpble HE JOJKHBI IOCTOSHHO BBITPYKAaThCS H
3arpyarbCsi B IaMATh, a JIOJDKHBI HaXOJUTHCSI B HEW PE3UIEHTHO, TO MCIIOJIb30BAaHUE BEPXHEN
namMsTd B JIaHHOM clydae uMeeT Oojblnue mnpeumyinectsa. llostomy Obuta m300pereHa
TEXHOJIOTHS, MO3BOJISIONIAsl MEPEHOCUTh JpalBephl, PACIOJIIOKEHHbIE B OOBIYHOM MaMsTH, B
cBOOOAHBIE OJOKM BEpXHEW MamsATH, OCBOOOXkIas TakuM oOpa3oMm ocHoBHOoe O3VY. broku
BEpXHEH NaMsTH, UCIOJIb3yeMble MOJOOHBIM 00pa3zoM, mony4ywin HaszBanue Upper Memory
Blocks — UMB. Opraunusarueii 6;10okoB UMB u niepeHOCOM B HUX ApaiBEpPOB W3 HIDKHEH
NaMsITH 3aHUMAIOTCS BCE TE JK€ MEHEDKEPHI TaMATH, O KOTOPBIX yKe Ija pedb Bbime — QEMM,
EMM386, 386 MAX u T.1.

B kauectBe nmpumepa, WUTIOCTPUPYIOLIETO MPEUMYIIECTBO MPABUIBHOIO MUCIIOIb30BaHUS
BEpXHEU MaMsTH W 3HAHHUS CTPYKTYpPHI MaMATH BOOOIIE, MOXXHO MPHUBECTH CIEAYIOIIUNA (aKT.
Ecnu nocne 3arpy3ku DOS u HeoOXOIUMBIX JIpallBEpOB YCTPONCTB OCTAlOTCs CBOOOJHBIMHU
npumepHo 550-570 K6 O3V, to npu nomemenun sjapa DOS B HMA ¢ nomomisto apaiiBepa
HIMEM.SYS (umu DOSHISYS), a Ttaxxke npaiiBepoB ycrpoiicte B UMB mnocpenctsom
EMM386 nin QEMM nocTynHBIME 17151 TPUKJIAHBIX IPOrpaMM OKasbIBatoTcs yxe 620-635 Ko
(a mHorma — u Oospme ). Takum oOpa3zoMm, NpaBUIbHOE KOH(PUTYpUpOBaHUE CUCTEMBI U
HACcTpoOHKa MEHEKEPOB MaMATH M03BOJISIET OYKBAJILHO U3 HUYETO BbDKATh JIOMOJHUTEIbHBIE 50-
85 K6 (ymaBanocs nosydats naxe 100 Ko)!

FODO-FFFF
—]
EODO-EFFF
Cucresuan B IOS | nog gepaka 7
F Plug & Play
CB00-DFFF
E EM5ppeita -—
CO00-CROD
D Jpaiteepa 118 M08 JEPHE N PA3NTIHELX
AaNTEPOR VCTPHICTE
C AMO-BFFF
-
Hon, pugeomasare EGANVGA
B Big eonaMATE CHCTEMEL A0
BOOD - rpadumxa
A BOO0-BA00 - Texcrorsnl pesing

Puc 3. Crpykrypa 6;10x0B BepxHeit namsitu (UMB)
TeneBasi naMATH
TeneBas mamsate (Shadow Memory) yckopsier oOpaleHHe K OOBIYHO MEIJICHHOMN
MoCTOSTHHOM mamsit, Takol kak System BIOS wmu VideoROM BIOS 3a cuer ee moaMeHbI
OBICTPOI ONEPATHBHON MaMATHIO, UMEIONIEH 00Jiee BBICOKYIO Pa3psIHOCTh. TeHeBas MaMsITh
nonpaszaensercs Ha TeHeBylo RAM (Shadow RAM) u teneByro ROM (Shadow ROM). Ilpu
nHunuamuzanun Shadow ROM comepkumoe 3aTeHsieMON 00JacTH KOMUpyeTcs B 00JacTh
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TEHEBOM MaMATH U TpHU JaJbHEUIIEM OOpalleHUH K 3aTCHSIEMbIM y4acTKaM IaMSATH BMECTO
peanbHOro ROM mopacrasnsercs ydactok Shadow RAM, 3amuck ke B 3Ty 001acTh U BOBCE
6moxupyercs. Shadow ROM otnnuaercst Tem, yto npu 3anucu B ROM 3anuch IporCXOIUT Kak
cooctBeHHo B ROM, Tak W B yd4acTOK 3aTeMHsONICH ero TteHeBod mamsatu. OOjacTw,
UCIIOJIb3YEMBIE I 3aTEMHEHUs IOCTOSSHHOW NaMATH Haxoadrcs B BepxHed namsatu. Kakx
npaBuio Shadow Memory pacrnomaraercs B permonax C m D um mpencraBiser co0oil, dare
BCEro, Komuio coaepxkumoro 113V pasnuysbIX agantepoB Uis YOBICTpEHHS AOCTYHa K HUM.
OOBIYHO BKJIFOYCHHE WJIM BBIKIFOYCHHE TEHEBOW mamsATH ocymectBisercs depes BIOS Setup
KOMIIbIOTEpa. OTy k€ (YHKLIHIO HUMEIOT U HEKOTOPBIE MEHEKEephl MaMsITH, B YaCTHOCTH
EMM386.
1. Pabotas B Windows '9x, BEIOJIHUTH 3amyck yTuiauTsl MEM, paccMoTpeTs u
MPOAHAIU3UPOBATH BHIBOJUMBIE CBEICHHUSI.
2. Tlepesarpysutbces B pexume MS-DOS, BeimonnuTs 3amyck MEM, nmpoananu3upoBaTh
TEKyIlee pacripeaeeHUU MaMsITH.
3. BrBINOIHHUTE MOJTHYIO TIEpe3arpy3Ky KOMIIBIOTEPa, 0 HAXKaTHIO KiaBuiu F5 B MOMEHT
3arpy3KkH OTKJIIOYHTH JapaiiBepa. MccnenoBate pacnpeneneHie naMsaru.

IIpakTnueckoe 3ansaTue Ne 31 «IlocTpoenne 6;10ka NaMATH 321aHHOI €eMKOCTH
Heapb 3aHATHSA: TIOCTPOUTH OJIOK MaMATH 3aJaHHOW €MKOCTH.
Coaep:xanue padoThI:

Bapuanrt 0

1. BemonnuTh cuHTE3 nemudparopa Ha deTsipe Bxoga. CocTaBUTh (PYHKIHMOHAIBHYIO
cxemy aemudparopa.

2. Iloctpouth OJIOK MaMSTH 33JaHHOW €MKOCTbIO, MCIOJB3YSl YKa3aHHbIE MHKPOCXEMBbI
namsTy (Tabnumna 1).

3. PeanuszoBaTh (PYHKIMIO YeThIpEX MNEPEMEHHbIX F Ha MynbTHILIEKCOpPE BOCEMb K
OIHOMY:

F (A,B,C,D) =2%(1,3,4,6,8,10,11,12,13).

Bapmuanr 1

1. BoimonHuTh cuHTE3 mudpaTopa A1 NpeoOpa3oBaHUS OJIHOPA3PAIHOIO 4YHCIA B
JECATUYHOM CUCTEME CUNCIIEHMSI B UUCIIO B IBONYHON CUCTEME CUMCIIEHUS.

2. Iloctpouth OJIOK MaMsITH 33JaHHOW €MKOCTbIO, UCIIONb3ysd yKa3aHHbIE MUKPOCXEMBI
namsT (Tabnumna 1).

3. PeanuszoBarh (PyHKIHIO YeTHIpEX MNEpPEeMEHHBIX F Ha MynbTUIIEKCOpE BOCEMb K
OJIHOMY:

F (A,B,C,D) =%(1,3,4,6,8,10,11,12,13).

Bapmuanr 2

1. BpIMOAHUTE CHMHTE3 KOMIaparopa Ha «PaBE€HCTBO» JIBYX JABYXpa3psIHBIX YHUCEIN.
CocTaBUTh PYHKIMOHATIBHYIO CXEMY KOMITapaTopa.

2. Iloctpouth OJIOK MaMSITH 33JaHHOW €MKOCTbIO, UCIOJB3YS YKa3aHHbIE MHKPOCXEMBbI
namsit (Tabnumna 1).

3. PeanuszoBarh (PyHKIHIO YeThIpeX MNEepeMeHHbIX F Ha MynbTUIIEKCOpe BOCEMb K
OIHOMY:

F (A,B,C,D) =%(0,1,2,5,7,11,12,14,15).

Bapuanr 3

1. BBIOJIHUTBE CHHTE3 KOMIIAPATOpa HA «HEPABEHCTBO» JBYX ABYXPAa3pPsIHBIX YHUCEIN.
CocTaBuTh PYHKIMOHATBHYIO CXEMY KOMITapaTopa.

2. IMocTtpouth GJOK MaMATH 3aJaHHOW €MKOCTHIO, MCIOJB3Yysl YKAa3aHHBIE MHUKPOCXEMBI
namsit (Tabmumna 1).
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3. Peanu3oBarh (yHKLIMIO YEThIpEX NEPEeMEHHbIX F Ha MyNbTHUIUIEKCOpE BOCEMb K
OJIHOMY:

F (A,B,C,D) =%(0,2,3,4,7,10,11,12,15).

Bapuanr 4

1. BbIOJHUTE CHUHTE3 MpeoOpa3oBaTeis Yuciaa B IPSIMOM KOJE B YMCIO B OOpaTHOM
koze. CocTaBUTh (PYHKIIMOHAJIBHYIO CXEMY ITpeoOpa3oBaTesl.

2. IlocTpouth OJOK MaMATH 33JaHHOW €MKOCTBIO, UCTIONB3YS YKa3aHHBIE MUKPOCXEMBI
namsatu (Tabmmma 1).

3. Peanm3oBarh (yHKLIHIO YETHIpEX NEPEMEHHBIX F Ha MyIbTHIUIEKCOPE BOCEMb K
OJIHOMY:

F (A,B,C,D) =%(1,2,5,6,9,10,13,14,15).

Bapuanrt 5

1. Omnwucars npunHuunel pacmmpenus IIJIM no Bxomam u Bbixogam. CocTaBUTh
dbyHkmonanpHyto cxemy [1JIM ¢ pacummpenueM mo Bxojaam

2. IlocTpouTh OJIOK MaMATH 33JaHHON €MKOCTbIO, UCIOJIb3YSl YKa3aHHbIE MHUKPOCXEMbI
namstu (Tabmwmma 1).

3. PeanuszoBarh (PyHKLHIO YeTHIpEX NEpEeMEHHBIX F Ha MynbTUIIEKCOpE BOCEMb K
OJIHOMY:

F (A,B,C,D)=%(1,2,3,4,5,8,9,12,13).

Bapuanr 6

1. Bemonnuts cunte3 RS-tpurrepa B 6aszucax W-HE, WJIM-HE. CocraButh
dbyHkmoHanpHbIe cxembl B 6azucax U-HE, NJIM-HE.

2. Iloctpoutph OJIOK MaMSTU 33JaHHOW €MKOCTbIO, MCIOJIb3YSl YKa3aHHbIE MHKPOCXEMBbI
namstu (Tabmwmma 1).

3. PeanuszoBarh (PyHKLHIO 4eThIpeX IepeMEeHHbIX F Ha MynbTHIUIEKCOpDE BOCEMb K
OIHOMY:

F (A,B,C,D) = %(0,1,3,4,5,7,8,9,11,12,13).

Bapuanr 7

1. Onucate paboTy peBepcUBHOTrO peructpa capura. CocTaBuTh (PYHKIIMOHAIBHYIO
CXEMY perucrpa.

2. Iloctpouth OJIOK MaMsITH 33JaHHOW €MKOCTbIO, UCIOJIb3YSl YKa3aHHbIE MUKPOCXEMBI
namsiT (Tabnumna 1).

3. PeanuszoBarh (yHKIHIO YeTHIpEX NEpEeMEHHBIX F Ha MynbTUIIEKCOpE BOCEMb K
OIHOMY:

F (A,B,C,D) = %(0,1,5,6,7,9,10,11,15).

Bapuanr 8

1. Tloctpouts cxemy cymmupyromiero cdetunka ¢ Kcu=11. M300pa3uTh BpeMEHHYIO
auarpamMmy cderdyrka. Onmucars paboTy CueTunKa.

2. Iloctpouth OJIOK MaMSTH 33JaHHOW €MKOCTHIO, UCIOJB3YS YKa3aHHbIE MHKPOCXEMBbI
namsit (Tabnumna 1).

3. PeanuszoBarh (PyHKIHIO YeThIpeX MNEepeMeHHbIX F Ha MynbTUIIEKCOpe BOCEMb K
OIHOMY:

F (A,B,C,D) =%(0,2,4,7,9,11,12,13,14,15).

Bapuanrt 9

1. BbINONHUTH CHHTE3 OJHOPA3PSAHOIO0 KOMOWMHAIMOHHOTO cymmaropa. CocTaBHUTH
cxemy cymmaropa B 6asuce M-HE.

2. Iloctpoutph OJIOK MaMsTH 33JaHHOW €MKOCTHIO, MCIOJIB3YS YKa3aHHbIE MHKPOCXEMBbI
namsit (Tabnumna 1).

3. PeanuszoBaTh (PyHKIMIO 4eThIpeX MEpeMEHHbIX F Ha MynbTHUIIEKCOpE BOCEMb K
OTHOMY:

F (A,B,C,D) = %(1,4,5,7,8,10,13,14,15).

Taoanmal
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B EmMxocTh Tun MUKpOCXEMBbI
apuaHT 6moka mamsita (KOut) | mamsitu

0 32 KP565PV1A

1 64 K565PY3A

2 64 K565PY5/13

3 16 K565PVY1

4 16 KP537PVY2

5 64 KP537PY9

6 16 KP537PVY3

7 64 KP537PV8

8 16 KP537PY6

9 16 KP537PV 14

IIpakTnueckoe 3ansaTue Ne 32 «CpaBuenne CISC — apxurexktypnl u RISC - apxutekrypbi»
Heas 3ansaTus: [Iposectu cpaBauTensHyto xapaktepuctuky CISC — apxurextypsr u RISC —
ApPXUTEKTYPHI.

Coaepxxanue padboTbI:

JIByMsi OCHOBHBIMHM apXUTEKTypaMu Habopa KOMaH[, MCIOJb3YEeMbIMH KOMIIBIOTEPHON
IIPOMBIIIJIEHHOCTBIO Ha COBPEMEHHOM JTal€ Pa3BUTHUS BBIYMCIUTEIBHON TEXHUKH, SIBISIFOTCS
apxutexktyppl CISC m RISC. OcnoBononoxuukom CISC-apXUTEKTypsl - apXHUTEKTyphl C
noiHbM Habopom komana (CISC - Complete Instruction Set Computer) Mo>kHO cuuTath Gpupmy
IBM c ee 6a3oBoit apxurektypoit IBM/360, siapo koTopoii ucnomns3yercs ¢ 1964 r. u nouwio 1o
HAIlUX JHEW, HallpuMep, B TAKMX COBPEMEHHBIX MeitH(pelimax, kak IBM ES/9000.

JIunepom B pa3zpabOTKe MHUKPOIPOLECCOPOB C IOJIHBIM HabOpPOM KOMAaHJ CUUTAETCS
kommanus Intel ¢ mukponponeccopamu X86 u Pentium. D10 mpakTHYECKH CTaHAAPT AJISL PHIHKA
MuKponporeccopos. [Ipocrora apxutektypsl RISC-mporeccopa obecnednBaeT €ro KOMIAKT-
HOCTb, IPAKTHUUECKOE OTCYTCTBUE MPOOJIEM C OXJIAKACHUEM KPUCTAIIJIA, YETO HET B MPOLIECCopax
¢upmel Intel, ynopHo npunepxuBatomeiics myTu pazsutus apxurektypsl CISC. @opmupoBanue
crpatrerun  CISC-apxuTekTypsl MPOM3ONUIO 32 CYET TEXHOJOTHYECKOH BO3MOXKHOCTH
nepeHeceHus: "IEHTpa TspkecTH" o0paOOTKM JaH-HBIX C MPOrpaMMHOTO YpPOBHS CHCTEMBI Ha
anmnapaTHbI, Tak Kak OCHOBHOW myTh moBblmeHHs 3ddextuBHOCcTH Ansi CISC-xommbroTepa
BUJEJICA, B IIEPBYIO OYEPE]b, B YINPOLIEHUH KOMIWIATOPOB M MUHUMM3ALUM HCIOJIHAEMOTO
monyisi. Ha cero-musmnuii aerar CISC-mporieccopbl MOYTH MOHOMOJIBHO 3aHUMAIOT Ha
KOMITBIOTEPHOM DPBIHKE CEKTOp MEPCOHAIBHBIX KOMIMbIOTEPOB, oaHako RISC-mporeccopam Her
PaBHBIX B CEKTOPE BBICOKOMPOU3BOAMUTEIBHBIX CEPBEPOB U pabounx cTaHIMi.OCHOBHBIE YEPTHI
RISC-apxutekTypsl ¢ aHajJorMuHbIMH 10 Xapaktepy uep-tamu CISC-apXuTeKTypbl
OTOOpaXKAIOTCs CIeNYIOMUM 00pa3om (Tadim. 1):

‘ CISC apxuTekTypa H RISC-apxurekTypa ‘
‘MHOFO6aﬁTOBBIe KOMaHIbl HO;LH06aI71TOBLIe KOMaHIbl ‘
‘Manoe KOJINYECTBO PETUCTPOB HEonbmoe KOJINYECTBO PETUCTPOB ‘
‘CJ‘IO)KHBIC KOMAaH/IbI HHpOCTLIe KOMAaH/IbI ‘

Omua wumM  MeHee KomaHza 3a oauH nuki|Heckoabko  KoMaHa 3a  OOWH LUK
npoiieccopa rpoiieccopa

Heckomnpko HUCIIOJTHUTCIIbHBIX

TpaauLIMOHHO OIHO UCHIOJIHUTENBHOE YCTPOUCTBO o
PaHil g yerp YCTPOUCTB

Tabnuma 1. OcHOBHBIE YepThl APXUTEKTYPbI
OpauM n3 BaxkHbIX npeumyliecTB RISC-apXxurekTypbl sBiIS€TCS BBICOKAs CKOPOCTh
apudMernuecknx BoruucieHuil. RISC-mporieccopsl mepBBIMH JOCTUTIIM TUTAHKKW HamOoliee
pactipoctpanenHoro crangapta IEEE 754, ycranaBmuBaromiero 32-paspsiiHblii Gopmar uis
MIPEACTABICHHS YnCe ¢ (PUKCUPOBAHHOW TOUKON U 64-pa3psaHbiii popmaT "moJHONW TOYHOCTH"
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JUISL YUCell ¢ IJIaBarollell TOUKoil. BricoKkast CKOpOCTh BBIMOJHEHUS apUPMETHUECKUX OTeparui
B COYETAaHMH C BBICOKOM TOYHOCTBHIO BhIUMCIeHUN obecrmeunBaer RISC-mporneccopam
0e3ycI0BHOE JIUJIEPCTBO IO ObICTpOIeiicTBUIO B cpaBHeHHH ¢ CISC-mporeccopamu.

Hpyroii  ocobenHocteio  RISC-mporieccopoB  sBISETCS  KOMIUIEKC — CPEJCTB,
oOecrieynBaOIUX 0€30CTAaHOBOYHYIO pabOTy apH(PMETHUYECKUX YCTPOMCTB: MEXaHU3M
JTUHAMHYECKOr0 IPOrHO3UPOBAHUS BETBIECHUI, OOJIBIIOE KOJIMYECTBO ONEPATUBHBIX PETUCTPOB,
MHOTOYPOBHEBAsi BCTPOEHHAsA KAII-MaMsaTh. Opranuszainus perucTpoBOd CTPYKTYpPhI - OCHOBHOE
JOCTOMHCTBO H ocHoBHas mipoOiema RISC. Ilpaktuuecku mrobas peanmsanusa RISC-
APXUTEKTYphl HCIIOJIb3YET TPEXMECTHBIE ONepanuu oOpabOTKH, B KOTOPBIX pe3ylbTaT M JBa
OTepaH/ia MMEIOT CaMOCTOsTeNbHYI0 ajapecannio -R1 : = R2, R3. Dro mo3Boiser 06e3
CYIIIECTBEHHBIX 3aTpaT BPEMEHHU BBIOPATh OTMEPaHIbl U3 aIPECYEMbIX OMEPATUBHBIX PETHUCTPOB U
3amucaTh B PETUCTp pe3ynbTar onepauud. Kpome TOro, TpeXMECTHbIE OIEepaluyd JAr0T
KOMIWISITOPY OOJNBINYI0 THOKOCTh MO CPAaBHEHHUIO C THIIOBBHIMH JBYXMECTHBIMU OIEPALUASIMU
dopmara "peructp - mamate" apxutekTypsl CISC. B coderanuu c OBICTpOAEHCTBYIOLICH
apupmerukoir RISC-onepauuu Tuma "perucrp - peructp" CTaHOBATCS OYEHb MOIIHBIM
CPEICTBOM MOBBILIEHUS] TPOU3BOAUTENIBHOCTHU Ipolieccopa. BmecTe ¢ TeM onopa Ha perucTpsl
apisieTcst  axuiuiecoBoir mATor RISC-apxurtektypsi. IlpobGrema B TOM, 4TO B Tpoliecce
BbIMoiHeHus 3aaauu RISC-cuctema HEOAHOKpPAaTHO BBIHYXJAEHA OOHOBISTH COAEPKUMOE
PETHCTPOB TpOIleccCopa, MPHYEM 3a MUHUMAIbHOE BpeMs, 4TOOBI HE BBI3BIBATH JJIUTCIBHBIX
npoctoeB apudmerndeckoro ycrpoiictBa. Jns CISC-cuctem mnomoOHONW mpoOiieMbl He
CYIIECTBYET, TOCKOJIbKY MOTU(HUKAIMS PETUCTPOB MOXKET MPOUCXOAUTh Ha (poHEe 00paboTKh
KoMaHJ1 (hopmaTta "maMsTh - MaMsATh".

CyliecTBYIOT JIBa MOJAX0Ja K pEHICHHIO MpoOiemMbl Mogudukanuu peructpoB B RISC-
apXUTEKType: ammnapaTHbli, npemioxkeHHbii B npoektax RISC-1 u RISC-2, u nporpammusiii,
paspaborannsiii cnenunanuctamu IBM u Cranadopackoro yHuBepcuteTa. [IpuHIMOmampHas
pa3HMIlAa MEXAY HUMH 3aKJIH0YAeTCsl B TOM, YTO allllapaTHOE PEIIEHUEe OCHOBAHO HA CTPEMJICHUU
YMEHBIIUTh BpeMs BbI30Ba MPOLEAYp 3a CUYET YCTAaHOBKHM JIONOJHUTEIBHOIO 000pyHOBaHUs
mpoleccopa, Torjaa Kak MporpaMMHOE pelieHre 0a3upyercss Ha BO3MOXKHOCTAX KOMIIHIATOpPA U
ABJIIeTCS 00Jee SIKOHOMUYHBIM C TOYKH 3pEHUS anmnapaTypsl IpoLeccopa.

IIpakTuyeckoe 3ansitue Ne 33 «McciienoBanue TEXHUYECKOT0 COCTOSTHUS U
OCHOBHBIX XaPaKTEePUCTHK LHEHTPAJIBbHOI0 Mpoueccopa
Heﬂb 3aHATHUSA: IPOBCCTU UCCICAOBAHNUEC TCXHUYECCKOTO COCTOAHNA U OCHOBHBIX
XapaKTEePUCTHK LIEHTPAIBHOTO MpoLeccopa.
Coaep:xanue padoThbi:
1. OnpenesJMTh THII U XapAKTEPUCTHKH LIEHTPAJIBHOIO Npoueccopa

. Ha paGouem ctose HaliguTe nkoHKY Mol KoMIIbIOTEP.
» < )
= o
Nponog e
Hafim,

J Vrpsre ve

TIOR8 The CETEE0R 0.
CT<rI0aTs CaTecH AniG.

m CongaTs Spnsi
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-
[ ]
. Uepes KOHTEKCTHOE MEHIO BBI30BUTE KOMaHy CBoiicTBa
. OTtkpoiiTe (ec OHa HE OTKpbITa) BKIaAKy Oommue.

Mou komnviomep - Ceoticmea (6 kommexkcmuom menro) — Obwue - My Computera
Propertiesa General
. B oTkprIBIIEMCST OKHE HaliiuTe HHPOPMAIIHUIO O TTPOIIECCOPE
. [IpuBeaute B OTYETE MAHHBIE O MPOLIECCOPE U OMEPATUBHON MAMSITH IS
Bamrero pabodero kommnbroTepa B 1abopaTopuu U uisi Bamero qoManiHero KOMIboTepa.
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CeMeicTBO NpoLECCOPOB:

Mogenp npoueccopa:

YacToTa paboThl mporeccopa:

O0bEM OmepaTUBHON MaMATHU:

2. Padora ¢ nporpammoii CPU-Z
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Tenepr nmnepexogum Ha Briagky «llmata» W BUOUM  INyHKTBL, KOTOpbIE
OTIPEEIISAIOT XapaKTEePUCTUKU CUCTEMHON (MaTepuHCKOM) miaTel. [IpousBomuTens IUIaThl,
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Prver $17 Miytas

Lesera swen 248 Cer

onrces ! 68 Fooneo —] -

CocraBbte oTyeT o nporpamme CPU-Z*

I1l. Jomomaute Tabmuiyy 1, HOBBIMH XapaKTEPUCTHKAMHU TIPOIECCOPA: COKET,
TEXHOJIOTHIO M3TOTOBJICHUS, HAMpPsDKEHUE SApa, 4acToTy siApa, MHOXUTenb, pazMep KOllla u

JIpyTHe.

IIpakTnyeckoe 3ansitue Ne 34 «McciaenoBanue padboThl MPOLECCOPOB €
apxurektypoii VLIW»

Leapb 3aHATHSA: IPOBECTU UCCIIEOBaHHE PAOOTHI POLIECCOPOB ¢ apXuTeKTypoit VLIW.

Coaep:xanue padoThbI:

Very long instruction word — CBepX[UIMHHOE KOMAHIHOE CJIOBO. APXHTEKTypa
IIPOLIECCOPOB C SIBHO BBIPRKEHHBIM MapajyIeIM3MOM BBIYUCIICHUH, 3aJI0)KEHHBIM B CHCTEMY
KOMaHJ npoueccopa. SBistorcs ocHoBod s apxutekrypsl EPIC. KiroueBbIM oTianumem oT
cynepckasipabix CISC-mporieccopoB SBIISIETCST TO, YTO ISl HUX 3arpy3KOi HCHOJIHUTEIbHBIX
YCTPOMCTB 3aHUMAETCsl 4acTh Ipoleccopa (MJIAHUPOBILMK), HA YTO OTBOJUTCS JIOCTATOYHO
Majoe BpeMs, B TO BpeMs KaK 3arpy3KOH BBIYHMCINTEIBHBIX ycTporcTB st VLIW-nponeccopa
3aHMMAaeTcs KOMIMWIATOP, Ha 4YTO OTBOJMUTCS CYIIECTBEHHO OOJbIIe BpeMEHHU (KauecTBO
3arpy3kKd M, COOTBETCTBEHHO, MPOU3BOJAUTEIBHOCTh TEOPETHUYECKH JOJDKHBI OBITH BBILIE).
[Tpumepom VLIW-nporneccopa siBisiercs Intelltanium.

HenTpanbubiii npoueccop (LI, CPU — anrin. ¢ € ntral pr 6 cessing U nit, JOCIOBHO —
LEHTPAJIbHOE BBIUMCIUTENIBHOE YCTPOMCTBO) — MPOLECCOP MAIIMHHBIX HMHCTPYKIUH, YacTb
anmnapaTHOro oOecrneyeHusl KOMIbIOTEpa WIM MPOrPaMMUPYEMOTo JIOTHYECKOTO KOHTPOJLIEpa,
OTBEYAIOIIass 32 BBINOJHEHHE apU(PMETHUYECKUX Olepaluii, 3aJaHHBIX [pOorpaMMaMu
OTIEpAllMOHHOM CHCTEMBI, U KOOPAUHUPYIOMUN paboTy BCEX YCTPOMCTB KOMITbIOTEpA.

Kom (anrn. cache) — mpomexyTouHblii Oydep ¢ OBICTPBIM JOCTYIIOM, COJEpKaIluit
KONUIO TOM MH(pOpMalKU, KOTOpas XpPaHWUTCS B MaMATH C MEHee OBICTPBIM JOCTYIIOM, HO C
HauOoJbIIel BEPOSITHOCTHIO MOKET OBITH OTTYAA 3ampolneHa. J[OCTyI K JaHHBIM B K3IIe UIET
ObIcTpee, YeM BbIOOpKA MCXO/IHBIX JIaHHBIX U3 MEIJICHHOHN MaMsATH UM UX NEPEBBIUYNCIIEHUE, YTO
JIeJIaeT CpeiHee BpeMs JOCTyma Kopoye.

KsmmpoBanue — 3T0 UCNONb30BaHUE JOMOIHUTEIBHON ObICTpoecTBYOmEH mamsTh (
KOUI-TIAMATH) [Tl XpaHEHUsl KON OJI0KOB MH(OpPMALMK U3 OCHOBHOM (ONEpaTHBHOM) MaMsTH,
BEPOSTHOCTH 0OpalleHHs K KOTOPBIM B OJmKaiiiiee Bpemst BeIHKa.

Paznmuuaror xomm 1-, 2- w 3-ro ypoBHei. Kdm 1-To ypoBHS WMeeT HaWMMEHBIIYIO
JATEHTHOCTH ( BpeMs JOCTyIa), HO MaJblii pa3Mep, KpOME€ TOTrO K3IIU NEPBOrO YPOBHS 4YacTO
nenalTcs MHoronoproBeiMU. Tak, mponeccopsl AMD K8 ymenn npousBoguts 64 Out
3anuce+64 O6urT uteHue OO aABa 64-OMT uTeHMs 3a TakT, npoueccopbl Intel Core moryr
npou3BOAUTH 128 Out 3ammch+128 OuT ureHuwe 3a TakT. Kom 2-ro ypoBHSI OOBIYHO HMMeEET
3HAYUTEIBHO OOJIBIINE JATEHTHOCTH JIOCTYIA, HO €r0 MOKHO C/IeaTh 3HAUYUTEIbHO OOJIbIIE 110
pasmepy. Komr 3-ro ypoBHS caMblii O0JIBIIION 110 00BEMY U TOBOJIBHO MEIJICHHBIN, HO BCE K€ OH
ropaszio ObicTpee, UeM onepaTUBHAS AMSTh.
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MHorosiiepHble MPOLIECCOPBl  COAEPKAT HECKOJIBKO ITPOLIECCOPHBIX SAEpP B OAHOM
Kopryce (Ha OJTHOM WJIM HECKOJIbKHX KpHUCTaJIIax).

JIByXsiI€pHOCTh IIPOLIECCOPOB BKJIIOYAET TAKUE IOHATHUS, KaK HAJIWYUE JIOTMYECKHUX U
busnueckux saep: Hampumep AByxsaepHblil mpoueccop Intel Core Duo cocrout u3 oaHoro
¢u3nveckoro sapa, KOTOpoe B CBOIO O4epesab pa3zeieHo Ha JBa jJorumdeckux. [Ipomeccop Intel
Core 2 Duo coctouT u3 AByX (PU3MYECKHX STEp, UYTO CYIIECTBEHHO BIUSET Ha CKOPOCTh €ro
pabotsl. Komnanus AMD wu3roroBmiia 4eTblpexsA€pHbIE IPOLECCOPBI EAUHBIM KPUCTAIUIOM (B
ornuune otT Intel, mpoueccopsl KOTOpPOW NPEACTaBISIOT cO00i (hakTHUeCKH CKICHKY ABYX
JBYXsiIEpHBIX KpucTayuioB). [Ipoueccop momyunn Hazsanue AMD Phenom X4. Ero orcraBanue
OT COBPEMEHHBIX €My IMPOIIECCOPOB KOHKYPEHTa cocTaBisio oT 5 10 30 u Gosee MpoOLEHTOB B
3aBUCUMOCTH OT MOJIEIM U KOHKPETHBIX 3a/1a4.

Ha nacrosmuit MmomenTt (1-2 kBapram 2009 roma) o0e KOMITAaHMM OOHOBWJIM CBOHM
JMHEHKH YeThIpEXsAepHBIX MpoueccopoB. Intel mpeacrasuna cemeiictBo Core 17, cocTodiiee U3
Tpex MoJieneid, padoTalIuX Ha pa3HbIX yacToTax. OCHOBHBIMU MPEUMYILECTBAMU JAHHOTO
mpoliieccopa sIBISETCS UCIMOJIb30BaHNE TPeXKaHAIBHOTO KOHTposuiepa namsatu ( tunma DDR-3) u
TEXHOJIOTUH AMYJIUPOBAHUS BOCHMHU siiep (MOJE3HO JiI HEKOTOPBIX CHenU(PUUECKUX 3ajad).
Kpome Toro, Giarogapst o01ieii ONTUMU3aIUU aApXUTEKTYPbl YJaJIOCh 3HAYUTEIbHO MOBBICUTH
MPOU3BOJUTENLHOCTD IPOLIecCOpa BO MHOTUX Tumax 3aaad. Cmaboil cropoHoW miatdopmsl,
ucnone3ytonieir Core 17 ABISETCA €€ Ype3MepHas CTOUMOCTh, TaK KaK JUIs YCTAaHOBKH JAaHHOTO
mpoleccopa HeoOxoauMa Joporas MaTepuHcKas 1iata Ha yuncete Intel-X58 u TpexkaHambHbIN
HaOop namatu tuna DDR3, Takxke uMmeromuii Ha 1TaHHbI MOMEHT BBICOKYIO CTOUMOCTb.

Komnanuss AMD mnpeacraBuna nuHedky mnporeccopoB Phenom 11 X4. Ilpu eé
pa3paboTKe KOMITaHHS y4Jia CBOM OIIMOKH: OBUT YBEIHUYEH 00BhEM, a IIPOU3BOJCTBO MPOIECCOpa
ObLIO TepeBeeHO Ha 45 HM TeXIpOLecC, KOTOPBIA MO3BOJIUI CHHU3UTH TEIUIOBBIICICHUE U
3HAUUTENBHO TIOBBICUTH pabouue dactorel. B  1memom AMD  Phenom II X4 1o
IPOM3BOIUTENFHOCTH CTOUT Ha OJHOM YpOBHE ¢ npoueccopamu Intel npenpiyiiero nokoneHus
(ssmpo Yorkfield) u Becbma 3HauuTenbHo otcraer oT Intel Core 17. OnHako, mpUHHMas BO
BHUMaHHME YMEPEHHYI0 CTOMMOCTh IUIaTGOpMbl Ha Oa3e 3TOro mpoleccopa, OH Oyzaer
M0JIb30BATHCS OOJIBIIUM CIIPOCOM, YEM €0 MPEIIIECTBEHHHUK.

3aganme: BrimucaTb OCHOBHBIE OCOOCHHOCTH JaHHOM apxuTekTypsl. Crenath
CPaBHUTEBHBIN aHAIIN3.

IIpakTuyeckoe 3anaTue Ne 35 «MccienoBanue padoThbl NPOLECCOPOB ¢ APXUTEKTYPOii
EPIC»
Lesb 3aHATHSA: TPOBECTH UCCIIEIOBAaHUE PAOOTHI IpoIieccopoB ¢ apxutektypoii EPIC,
Coaepsxanue padoThI:

1.HanpaBaenne EPIC ¢daktuuecku ucnonb3yeT uzBectHyto Texaonoruo VLIW (Very
Large INsTRuction Word) - oueHb JUITMHHOTO KOMaHTHOTO CJIOBA.

PacnapanmienuBanue anroputMa MEXIy MCIOIHUTEIbHBIMA MOJAYJISIMH TPOU3BOAUTCS
KOMITMJIITOPOM Ha 3Tare COo3JaHus MALIMHHOTO KOJa, KOIJla KOMaH 1kl O0bETUHSIOTCS B CBA3KH
U HE KOHKYPUPYIOT MeXay coOoi 3a pecypchl MUKponporeccopa. [Ipu stom ympoiaercs 610k
YIpaBIEHUS Ha KPUCTAJLIE.

Ocobennoctu apxurexktypbl EPIC:

1. SBHBIM mapawienusM B MalmMHHOM Koze. [loMck 3aBUCMMOCTEH MEXIY
KOMaHJIaM{ MTPOBOJIUT HE TIPOIIECCOP, & KOMIHIISITOP.

2. Bonbiioe KoIM4yecTBO pErucTpoB.

3. MacmTabupyeMoCTh apXUTEKTYPhl 10 OOJBIIOTO KOJIMYECTBA (H)YHKIIMOHATBHBIX
ycrpoiicts (AJIY, FPU, MMX, SSE u 1. 11.).

4, [Tpumenenue npenukaroB. [IpequkaTHBINA MOIX0 UCXOIUT U3 TIPEAMOCHUIKH, YTO

BO3POCLIME MOIIHOCTH MHKPOIPOLECCOPOB MO3BOJAIOT 3alyCKaTh MapajuIeIbHO KOMAaHIbl W3
pa3HbIX BETBEHl YCIOBHOTO BETBJIEHHSI BMECTO TOTO, YTOOBI 0XHAAaTh (OPMUPOBAHUS UCTUHHBIX
NPU3HAKOB Ul BBIOOpA MPaBUJIBHOTO HAINPABICHHUS WJIM TOJaraTbcs Ha OJIOK INpeCKa3aHus
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NEepeXo0B, PUCKYS IPUITH K HEOOXOAMMOCTH Nepe3arpy3Ku JOCTaTOYHO JJIMHHBIX KOHBEHEepOB
B ClIy4ae HeyJayHoro mpenackazanus. [Ipum 3Tom kaxaas KoMaHAa CHaOXaeTcs clelualbHbIM
nosieM ycnoBus (npeaukaroM) (puc.l). [To Mepe onpeneneHrs UICTUHHBIX MPU3HAKOB BETBICHUS
T€ KOMaH/bl, IPEIUKAThl KOTOPBIX YKa3bIBajlH, YTO OHU BBIOPAHBI U3 APYroil BETBU, CHUMAIOTCS
c o0OpaboTku B KOHBeiepe. Pe3ynapTarel KOMaHI HE 3amUCHIBAIOTCS B IpPHEM HHUK [0
orpeziesieHus] IPaBUJIbHOCTH HANPABIICHUS IEPEX0/Ia.

nojie npe()uxama

Puc. 1. IlpenukatHoe UCIIOIHEHNE KOMaH
OTMeTHM O0CHOBHBIE JOCTOMHCTBA 3TOI0 MOAXO0/A!

1. Yuporaercs apXuTeKTypa mporeccopa. BMecTo oruku pacnapajuienBaHus Ha
EPIC-mpouieccope MOKHO pa3MecTUTh O0JIbIle PETUCTPOB, GYHKIIMOHATIBHBIX YCTPOUCTB | T. 11

2. [Tpomieccop He TpaTHT BpeMs Ha aHATN3 MMOTOKA KOMaHI.

3. BosmoxkHOCTH TIpolieccopa MO aHajau3y MpOrpaMMbl BO BpeMs BBIIOJHEHUS

OTPaHUYEHBI CPABHUTEIHHO HEOOJBIIUM YyYacCTKOM TMPOTPaMMBI, TOT/Ia KaK KOMITHIIATOP
CHOCOOEH MPOU3BECTH aHAIN3 BCEH MPOTPaMMBI.

4. Ecnu HexoTopast mporpaMMa J0JDKHA 3aIyCKaThCsl MHOTOKPAaTHO (2 MMEHHO TaK |
ObIBaeT B MOJABIIAIONIEM OOJBIIMHCTBE CIY4aeB), BHITOJAHEE pacnapayljiesuTh ee OJIUH pa3 Mpu
KOMITHJISIIIAM, @ HE TPATHTh Ha 9TO BPeMs KaXKIbIii pa3, KOTja OHa UCTIIOJIHSIETCS Ha POIeccope.

Onnako apxutektype EPIC npucym u psig HeqocTaTkoB:

1. KoMmunsTop TpoW3BOIUT CTaTUYECKHH aHa W3 MPOrpaMMbl, pa3 U HaBceraa
IU1aHupys BeluucieHus. OfHaKko Jake MpH HEOONBIIMX W3MEHEHHSIX MCXOAHBIX JAaHHBIX MYTh
BBITTOJIHEHUS TPOTPAMMBI CYIIIECTBEHHO H3MEHSETCS.

2. 3HAYUTENbHO YCIOXKHIIOTCS KOMIIUJISATOPBI, CIEI0BAaTEIbHO, YBEIMUMBAIOTCS
BpeMsT KOMIWIAIUN TPOTpaMMBbl U YHCJIO OIMMOOK B caMHUX KOMHIHISATOpax. Ecim mepBbiit
(dakTop, YUYUTHIBAS BBICOKOE OBICTPOACHCTBUE COBPEMEHHBIX KOMIBIOTEPOB, HE OUYEHb
CYIIECTBEHEH, TO Ha BTOPOH clleayeT oOpaTuTh OIpenelieHHOe BHUMaHWe. VcciemoBaHus
MOKa3bIBAIOT, YTO K MOMEHTY IOCTaBKU Ja)kK€ OTBETCTBEHHOI'O MPOrPAaMMHOI0 olOecreueHus B
HeM conepkuTcs nmpumepHo 1 ommoOka Ha 10 000 ctpok umcxomHoro koma. CremoBaTelbHO,
nporpamma u3 500 Teic. cTpok Oyner conepkaTh okoso 50 omuOOK, Kak Obl XOpOIIO HH
paboTtanu TeCTUPOBIIMKH. M 3TH OMMOKK MOTYT MPOSIBUTHCS] CAMBIM HEOXKHIAHHBIM 00pa3oM.

3. [Tpon3BOUTENFHOCTE MHUKPOIIPOIIECCOPAa BO MHOTOM OIPEIEINISeTCs] KauyeCTBOM
KommmisiTopa. IlpaBma, 31ech HEOOXOOMMO YETKO OIPENeNUTh, YTO IMOHUMAETCS IO
IPOU3BOIUTENFHOCTBIO, BEIb KOJIUYECTBO OIEpaluid, BBIIOJHIEMBIX MHKPOIPOLIECCOPOM B
€MHMILY BPEMEHHU, OT KOMIWISITOpa He 3aBucUT. Ho 310 Tema Gyner ocobo paccMoTpeHa jiajee.

4. VYBenuuuBaeTcsi CIOKHOCTh OTJIAIKH, TaK KaK OTJIAXHMBAETCS HE HCXOJAHas
nporpaMMa, a ONTHMH3WPOBAaHHBIN MapauieNbHBIA Ko, [IporpaMMHCTy TSDKENO ONpenenuTh
MECTO U MPHUYUHY MOSBJICHUS OIIMOKH, TaK KaK B MPOIECCE TPAHCISIMU UCXOJHON MPOrpaMMbl
ee OTACIbHbIE KOMaHIbl OyqyT IEpecTaBlieHbl KOMIWIATOPOM [uid  obOecredeHus
ONTUMAJILHOCTH pabOTHl MUKPOIIPOLIECCOPA.
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33}13]—[“6: 3amnucarh B TCTpadb BBIABJICHHBIC B IMPOLCCCC HUCCICAOBAHUA NJOCTOMHCTBA U
HEJI0OCTAaTKH TpolieccopoB ¢ apxutekTypoit EPIC.

IpakTnyeckoe 3ansitue Ne 36 «IlapajiiesibHbIe MOPTHI 1 0COOEHHOCTH UX PadOTHD»
eab 3aHATHSA: yCTAHOBUTH COCIMHEHUE JIBYX KOMIIBIOTEPOB Yepe3 napajuiesibHbIe

MOPTHI.

Coaepixanue padoThI:

3ananue 1. YcraHoBUTE cOelMHEHME IBYX KOMIILIOTEPOB Yepe3 napaJjliejibHble MOPTHI.
1. BemmonnuTe Qpusnyeckoe noakioueHue kaoens k LPT-mopTam koMibroTepos.
2. Hactpotite 6edombiti KOMITBIOTED:

(o]

3amycture MacTtep HOBBIX noakodenuii (Cemesvie nooknouenus/ Macmep
HOBBIX NOOKIOUEHUIL);
pu HEOOXOIMMOCTH BBeIUTE KO/ Hatrero ropoja (8152) u menkaure OK;
npounTaiiTe MHPOPMALMOHHOE COOOIIEHHE MacTepa U 3aKpOHTEe OKHO KHOIKOM
Hanee,
ycraHoButTe Tul ceTeBoro moakJro4eHus, BpiOpaB Yemanosums npsamoe
NOOKTIIOYEHUe K Opy20My KOMNbIomepy 1 3aKpOUTe TEKyIllee OKHO KHOIIKON
anee;
ycraHoBuTe Jlono/HuTe/IbHbIE TapaMeTPbl NOAKI4YeHus . [l 3Toro
BbIOepUTE [100K1I0UUMBCA HANPAMYTO K OPY2OMY KOMNbIOMeEpPY U 3aKPOUTE 3TO
OKHO KHOnkou lanee;
BbIOEpUTE POJIb Balllero KOMIIBIOTEPA B CO3/1aBa€MOM coeiuHeHuH. [l uero
AKTUBMU3UPYHUTE PaluOKHONKY Bedomulil Komnvlomep 1 3aKpOUTE OKHO KHOIIKON
/anee;
YCTaHOBUTE MOPT, YEPE3 KOTOPHII OCYILIECTBIISIETCS] COEIUHEHNE, YKAa3aB B CIIMCKE
LPT;
ornpezenuTe/a00aBpTe MOIb30BATENSA, KOTOPOMY OyJIET pa3pelieH J0CTyN K
KOMIBIOTEPY (HAIIpuUMep, ¢ UMEHEeM USEr u maposieM USEr):

* [ETKHUTE 1Mo KHomKe Jl00aBuTH;

= BBeauTe B moje Iloab3oBartenb — uMs nons3oBates (USer);

= BBeaute B nosie [laposb — mapossb noib3oBarestst (USer);

» BBexaute B noje IloarBepaneHne — To ke 3HaAYEHUE, YTO U B TI0JIE

IMapousb u 3akpoiite okHO KHONKON OK;
* 3aKkpouTe OkHO Paspemenus noab3oBaresei kHonkon Janee.

3. VYcranoBute ouanaszon IP-adpecos Jisl BaIllero COSTMHEHUS:

O

O O O O O

oTKpoiite nuanoroBoe okHO CBoiicTBa: IIporokos Unrepuera (TCP/IP),
WCITIOJIB3YsI IBOMHOM MIETUOK T10 3JIeMeHTY cniucka Ilpomoxon Humepnema
(TCP/IP);

BBIOCpUTE YKazamv aopeca TCP/IP aeuvim obpaszom,

BBeaute B noie C Havano auamasona - 192.168.1.1;

Beeaure B none IO kouen auamnasona - 192.168.1.2;

3akpoiite okHO kHonKO# OK;

3akpouTe quanoroBoe okHO Ilporpammbl padoThI ¢ ceTbI0 KHONKOM /Janee n
3aBepuInTe paboTy MacTepa KHONKOUH 1 omoeo.

4. Hactpoiite 6edyuyuti KOMIbIOTEDP:

o

BCE JICHCTBUSA 00 YCMaHOBKU poaiu KoMnblomepa B COEeIMHEHUH, BBITIOTHIITE
AQHAJIOTMYHO HACTPONKE 6600M020 KOMITBIOTEPA;

BBIOEPUTE POJIb BAIlIEr0 KOMITBIOTEPA B COSAMHEHHH, J{JIs1 3TOr0 akTUBU3UpYITE
pPanuoOKHONKY Bedywyuii komnsromep 1 3akpoiite OKHO KHONIKOH /Janee;
BBEIUTE MMS MOAKJIIOYEHH S, HAIIPUMED, UM BEAOMOT'0 KOMIIBIOTEPA;
YCTaHOBUTE MOPT, Yepe3 KOTOPHIH OCyIecTBIseTCs coequHenue. /s aToro
BeIOepuTe B criucke LPT u 3akpoiite mactep kHomnkoi I omoso,
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5.

o 3akpoiTe nuanorooe okHo Ioakiouenne KkHonko Ommena.
YcTaHoBUTE coeduHeHue C BETOMBIM KOMITBIOTEPOM:

o oTkpoiite muanororoe okHo Moakmrouenne (Ilyck/Ilanens
ynpaenenus/Cemeesvie nooknrovenus/Ilpamoiu napanienvusiii nopm),

o BBexaute B noje Iloab3oBaTesb - HMs [10JIb30BATENS], KOTOPOMY Pa3peLIeH
JIOCTYII K BEZIOMOMY KoMIIbroTepy (USEr);
BBeauTe B noJie IlapoJib - maposp nojap30BaTens (user);
MHUIMATU3UPYUTE MOJKII0UeHUE KHONIKOU ITooKkntouenue.

3aganue 2. [lepenaiite ¢aiia ¢ IIK na IIK yepe3 co3panHoe noak/a04eHue.

1.

2.

N

5.

Ha gedomom kommbrotrepe npedocmasome oocmyn k nanke Ilpamoe coedunenue:
o co3jaiite B cBoei namnke karanor Ilpamoe coedunenue;
o OTKpOWTE AUajoroBoe OKHO cO cBoMcTBamu nanku (Konmekcmuoe mento
nanxu/Ceolicmea) M nepeiiute Ha BKIaaky Jlocrym,
AKTUBM3UPYUTE PAIUOKHONKY OmKpbimb 00usuil 00cmyn K Imoii nanke;
pa3pelInuTe 6cem noab308amensam noausli 0ocmyn K namke. s storo:
*  [IEJIKHUTE 10 KHOTiKe Paspewenus,
» ycraHoBute ¢uraxxok IoJHbIi 10CTYN — paspewums,
* [IPUMEHHTE MapaMmeTpsl, HaxkaB kHONKY OK.;
*  3aKpoiTe auanoroBoe okHO kHomnkoi OK.
Ha gedywem koMmproTepe MpoOCMOTPUTE pecypcbl 6e00MO20 KOMNbIOMEPA.
o BeImoaHuTe KoMauay Ilyck/Boinoanume,
o B TIOSIBUBIIEMCS TUAJIOTOBOM OKHE BBEeIUTE ums komnviomepa B hpopmare UNC:
<umsa_komnvlomepa> n HaxmutTe Enter; Ecnu Bo3HuKHET ommOKa, TO BMECTO
MMEHH BEIOMOT0 KOMITbIOTEpa BOCTONb3ylTech ero |P-adpecom.
o BBeaute B nosie [losib30BaTe b UMS MTOJIH30BATENS B OJTHOM U3 CIETYIOIINX
dbopmaToB:
UMSL_8e00MO020_KOMNbIOMEPAUMSL_NONb308amens
unu
UMS_Nonb308amens(@QUms_68e00M020_KOMNbIOmepda
o B moje [Mapoan BBequTE Maposb (USEr).
[ToaroroBwTe (haiin pazmepom 3 MOaNT (MOXKHO CO3/1aTh APXUB, COACPKAIINN PUCYHKH).
CxomnupyiTe 3TOT (aiisl B manky Ha yaJeHHOM KOMIBIOTEPE U 3aMEPhTE BpEeMs,
HE0OXOMMOE Ha €ro rnepeaayvy.
3anuinuTe MOTYYSHHBIN pe3ynbTar AJid CPAaBHEHHS C IPYTHUMHU CIIOCOOaMHU MPSMOTO
COCTMHEHHUSI.
Pazopsute coequnenue. s 3Toro orkpoite okHO CeTeBble NOAKIIOYEHUS U
BBITIOJIHUTE KOMaH/y KOHTEKCTHOTO MEHIO COeTUHEeHUs — Pazopsamu.

o O O

3aganue 3. OcymecTBuTe nepeaavy (paijioB Ha yAaJeHHbIH KOMIBIOTEP €
HCNoJb30BaHueM (aisioBoro Mmenemxepa Total Commander.

1.
2.

5.
6.

3anycTHuTe Ha 000MX KOMIbIOTEpax nporpammy Total Commander.

HacTtpoiite 6edomuiii KOMIIBbIOTED:
o BbIMoJIHUTE KOMaHay Cemo/Coedunenue ¢ Opyzum KOMnovlomepom uepes3 nopm;
o YCTaHOBHUTE POJIb KOMIIBIOTEPA B COeIMHEHNH, BbIOpaB Cepaep.

Hacrpoiite gedyuyuii komubroTep:
o BeIMoaHUTE KoMaHy Cemb/Coedunenue ¢ Opyzum KOMHbIOmepom uepe3 nopm;
o BbIOEpUTE POJIb KOMITbIOTEpA — Kuenm.

CxonupyiiTe ¢aiin pazmepom 3 MOaiiT Ha BEJOMBIN KOMITBIOTEP U 3aMEPhTE BpeMs,

IIOTPAYE€HHOE Ha €ro nepeayy.

VY nanure co3iaHHble BAMU MOJKIIIOUEHUS! HA 000MX KOMITbIOTEpax.

BrIkITIounTEe KOMITBIOTEPHI U OTCOEAMHUTE KaOenb oT LPT-opToB KOMITBIOTEPOB.

3ananue 4. Hactpoiite Bxoasinee MoJeMHoe noAKI04YeHue k Bamemy IK.

1.

DuU3NYECKU TOAKIIOUUTE MOJIEM K KOMIIBIOTEDY.
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2. Ortkpoiite nuanoroBoe okHO CeTeBble MOAKIIOUYEHHs], 3amycTuTe MacTep HOBBIX
noaxouenuii (Daiin/Hosoe nooknouenue) v 3axpoite nHHOPMAIIMOHHOE OKHO
Macrepa KHonkou /anee.

3. BpiOepute THI NOAKIIOYEHHS — Yemanosums npsmoe nooKioueHue K Opyeomy
KoMnvlomepy W 3aKpoiTe OKHO KHONIKOU anee.

4. YcTaHOBUTE pe:KMM PadoThI Balllero KOMIbIOTEPa, BEIOpaB [lpunumams éxoosuyue
NOOKIIOYeHUs N 3aKPOUTe OKHO KHONIKOU /[anee.

5. VYkaxute MOJEM U 3aKpOHTE OKHO KHONIKOH asee.

6. VYcranoBute nmapamerp Pa3pemiuTh BUPTyaibHbIE YACTHbIE COeIMHEHUSI U 3aKPOITE
OKHO KHOIIKO#1 /[anee.

7. Omnpenenute/[Jo6aBbTe HOBOTO T0JIB30BATENS (HAIPUMEp, USEr).

8. 3amperuTe MOJIH30BATEINIO OTBETHBIN BHI30B CEpBEpa:
o OTKpo#Te cBOlicTBa Mosab30BaTeds User (BbIACINUTE MMOJIH30BATENS U
BOCIIOJIb3YyiTECh KHOMKON Ceoticmea);
o mepeWnuTe Ha BKIAKy OTBeTHBIN BBI30B CcepBepa, yCTAaHOBUTE 3anpemumbs
omeemHbulll 861306 1 3aKpoiTe OKHO KHomKoi OK.
9. Hacrpotite nmapametpsl anemerTa Ilpomoxon Hunmepuema (TCP/IP):
o OTKpOHTE OKHO CBOMCTB 3TOr0 3JIEMEHTA;
o BeIOepUTE VKazams adpec TCP/IP siguvim obpasom,
o BBemauTe B nosie C Hayano auamnazona [P-agpecos (192.168.150.10);
o Beeaute B noje IO xonen nuanazona IP-aagpecos (192.168.150.125);
o 3akpoiTe okHO KHOmKON OK.
10. 3akpoiite nuanoroBoe okaHo IIporpamMmbl paGoThl ¢ ceThbI0 KHOTIKOH /lanee u
3aBepIInTe paboTy MacTepa KHONKOU I omoeo.
Tenepv komnvlomep 20mMo6 NPUHUMAMb 8X00AuUe NoOKI0YeHus om opyaux I1K.
11. IpoBepbTe co31aHHOE BXOASIIEE MOIKIIOYSHHE, TO3BOHUB ¢ MOOUILHOTO Tele(OoHa Mo
Tene()OHHOMY HOMEPY K KOTOPOMY MOAKITIOUEH MOJIEM.
Ecnu 6ce nacmpoeno npasunvHo, mo npu noaydeHuu 360HKa MoO0em CHUMem mpyoxy, u
8bl yCavluiume xapaxkmepuuiil “‘nuck’”’.

HpaKTI/I‘IeCKOG 3anaTue Ne 37 «IlocaenoBarebHbIE MOpPThI U 0CO0EHHOCTH MX

padoTb»
Lesb 3aHATHA: YCTAHOBUTH COEIMHEHHE IBYX KOMIBIOTEPOB Uepe3 MOCIeI0BATENbHbIC
HOPTBHI.
Coaep:xanue padoThbi:
3aganue 1.

Haiitn pucyHOK pa3bEMOB CUCTEMHOM IUIATHI. Y Ka3aTh Ha3BAHUE Pa3bEMOB U JJISI KAKUX
YCTPOMCTB OHU NPUMEHSAIOTCA. HallTu TeOpeTHYECKUE CBEICHUS 110 ITUM pa3bEMaM.

98



APXUTEKTYPA NK: CUCTEMHAS NJNATA

CucrteMmHas miuaTa — IedaTHasl IUIaTa, COEIUHSIOIIAs BCE Y3JIbl KOMIbIOTEpAa B OJHO
ycTpoiictBo. Kpome Tepmuua '"cuctemHas Iuiata', HCHOJb3yeTCS Ha3BaHUE ''MaTepHHCKAasA
njara’.

OCHOBHbBIE KOMIIOHEHTBI CUCTEMHOM IIATHI:

1. pasbeM Ul TMOAKIIOYEHUs MUKpompolneccopa; Ilpomeccop — ocHOBHas wyacThb
OBM, obecnieunBaromias BBITOJHEHHE MPOLEAYP 00paOOTKM NAaHHBIX M B3aWMOJICHCTBHE BCEX
ycrpoiicts OBM.

2. Crom ons onepamuenou namsamu — Kak Bbl y)Xe TOHSUIM, HEOCPEACTBEHHO B
JaHHBIA pa3beM YCTAHABIMBAIOTCS MoOIylu ¢ omneparuBHod mamateio (RAM). Ceituac Bce
0oJIBIITYIO TTOMYJIIPHOCTH HabupaeT namsitTh DDR3, Ho ipu aTom DDR2 eme ucnonb3yercs, 4to
Ha3bIBACTCS «BOBCIO».

3. AGP(oranra.Accelerated Graphics Port, yckopeHHbIi rpaduueckuii mopT) —
CrielMaIu3upoOBaHHas 32-pa3psaIHasCUCTEMHas IIMHA JJIs BUJEOKapThl, pazpaboraHHas B1996
roay kommanueii Intel. TlosiBuack oJHOBpeMeHHO cuummiceTamu s mporeccopa Intel Pentium
MMX; y cTopoHHHX Npou3BoAuTenel nossuiack B yuncerax MVP3, MVPS cSuper Socket 7.
OcHoBHOH 3a7auell pa3paOOTYMKOB ObUIO YBEIMUYEHUE MPOU3BOAUTEIBHOCTH U YMEHbILIEHUE
CTOMMOCTH BHJEOKapThl, 32 CUET YMEHBIIECHUS KOJMYECTBA BCTPOEHHOW BHueomamsTH. llo
3ambicity Intel, Oonbine 00bEMBI BuaeonamsaTi 111 AGP-kapt Obuin Obl HE HYXKHBI, IOCKOJIBKY
TEXHOJIOTUS TpelycMaTpuBajia BHICOKOCKOPOCTHON AOCTyn K obmieil mamsatu. E€ otnmums ot
npeecTBeHHUIb, muHbl PCI:

4. Cnom PCI (Peripheral Component Interconnect) — ecinu TiepeBeCTH Ha3BaHUE
JAHHOTO CJIOTa, TO Mbl TMOJYYHM «pa3beM Jis MOAKIIOYEHUS (YCTaHOBKM) MepUPEpUHHBIX
yCcTpoHCTBY. JlaHHBII pazbeM IpeqHa3HaueH Il MOJKIIOUEHHUS pa3IMyHbIX KapT pacUIMpeHHs:
CEeTeBbIE€ U 3BYKOBbIE KapThl, MOJEMBI U TakK Jlajee. ITO yXKe yCTapeBUINI KOMIIOHEHT, KOTOPbII
BeITecHsieTcs cinotamu PCI-Express, oqHaKo Ha MaTEepUHCKHUX KapTaX OOBIYHO NMPHUCYTCTBYIOT U
TOT U IPYTOM.

5. ATA(anrn.Advanced Technology Attachment) —mapasuienbHblii  UHTEpdEiic
MOJIKJIIOUEHUSI HaKomuTened (KECTKUX TUCKOB M ONTHYECKUX JIMCKOBOJOB) K KOMIIbIOTEpY. B
1990-¢ rone! 611 cTangapToM Ha mnatgopme IBM PC; B HacTosiIiee BpeMst BHITECHSETCS CBOMM
nocienoBareneM —SATAwu ¢ ero nosinenuem nosyunn HazBanue PATA(Parallel ATA).

6) Cegepmubiti Mocm — OllHA M3 COCTABJISIIOLIMX YUIICETa, KOTOPHIH CEPhEe3HO BIMSET Ha
pacmupenus systemboard, 1a ¥ Ha TPOU3BOUTEIBHOCTH KOMITBIOTEpa BooOIIe. Takoe Ha3BaHUE
JAHHBIA y3€7 MOJyYMJI HM3-32 CBOETO «Teorpauueckoro» pacrolioKeHUsT Ha MaTepUHCKOM
IUIaTe: OH PACIHOJIOKEH B BEPXHEH YAaCTH «MATEPUHKU», PAJOM C LEHTPAIbHBIM IIPOLECCOPOM,
CJIEIOBATENbHO, FOKHBIH MOCT (0O HEM 4YHMTaeM HMIKE) pacCIOJIOKMIICS B HIKHEH YacTu
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cucreMHoi miatel. B oOs3anHocTH CeBepHOro Mocra BXOIUT obecrieueHue OecriepeboitHOi
nepeJavyn JaHHBIX B CBSI3KE «ILIEHTPAJIbHBIM MpoIleccop - onepaTHBHAs MaMsTh - rpaduueckuit
ajzanrtepy.

7) FOoicnblit mocm — Ha CUCTEMHBIX iaTtax ot Intel roskHbIi MocT HassiBaeTcst ICH (I/O
Controller Hub). Ha roHBIiI MOCT KiianeTcss OTBETCTBEHHOCTh 3a IepeAady AaHHBIX MEXKIY
Takumu nopramu kak USB, onTuueckuMu NpuBOAaMHU U KECTKUM JTUCKOM, KPOME TOTO, FOXKHBIM
MOCT OTB€YaeT 3a YCTPOMCTBA BBOJA: KIABHATYPYy, MbIlb. PsSIOM ¢ I0)KHBIM MOCTOM
pacnionaraercs ciot PCL.

8) SATA(anrn.Serial ATA) —mocnenoBatenbHblii HHTEpdeiic OOMEHa JaHHBIMH C
HakorutelssMu  wHGopMmanuu. SATA sBiseTcs pa3BUTHEM IapajuieIbHOTO HHTepdeiica
ATA(IDE), xoropsiii ocne nosinenns SATA 6b11 nepeumenoBan B PATA (Parallel ATA).

9) USB-koHTpoJIIepB cocTaBe MIATGOPMBI IEPCOHATLHOTO KOMITBIOTEPA 00€CIICUnBacT
KOMMYHHUKAIMIO C TEepUPEpUHBIMU YCTPOHCTBAMHU, TOAKIIOUYEHHBIMH K YHHBEpPCAJIbHOU
nocnefoBarenbHo  muHe.  USB-KOHTpomjiep — sIBIsIeTCS  yCTPOWCTBOM,  CIIOCOOHBIM
B3aMMO/ICHICTBOBATh C OIEPATHBHOM MaMATHIO B 00XOJ IEHTPAJIBHOTO MPOIECCOpP a B PEKHME
IPSIMOTO JIOCTYTA K MaMATH.

ITo crocoOy wHTerpamuu KoHTpoiuiep i USB-mmHBI MOXeT OBITh 3aJIeHCTBOBaH B
COCTaBe CHCTEMHOH JIOTUKU WM B BUJE JUCKPETHOTO YUIIa KaK HAa CaMOM Ha CHUCTEMHOM Iuiate,
Tak ¥ Ha twiate pacmupeHus. [lo cmocoOy moaxmouenus USB-KoHTpouiep MOXKET OBITH
BbInosHEeH 111 PCl-mmmnsbl, mu6o ms sl PCl EXpress.

10)USB-niopThl SBJISIFOTCS CBOETO poOJa CTAaHAAPTOM JUIS IMOJKIIOYCHHS BHEIIHUX
YCTPOMCTB, K KOTOPOMY CTPEMSATCS BCE TPOU3BOIUTENN ITUX YCTPOUCTB.

11) DT10 cereBas kapta. Ecium KOHTpoiep HMHTETPHUPOBAHHBIN, T.€. CETEBOM pa3beM
HaxoauTcs Ha oOmiel kononake, Tam rae USB, kiaBuatypa ¥ Mblllb, TO IJIS YCTAaHOBKH
JIpaliBEPOB HAJ0 HCIIOJb30BATh JIUCK, KOTOPBIM MPHIIAraeTcsi K MaTepUHCKOW mare. Ecim
ceTeBoil KOHTposiep BcraBieH B oauH u3 PCIl pa3beMoB, TO A €ro YCTaHOBKH HAJlo
HCIIOJIb30BaTh COOTBETCTBYIOIIME JpaiiBepbl. CkauaTh uX MoOKHO u3 HHTepHera, HaOpaB B
IIOMCKOBOM CTPOKE TO, YTO HAIMCAHO HA YUIIE CAMOT'0 KOHTPOJIIEPA.

12) Hanpumep, Haninume B yctpoiicrse nopta Ethernet 10/100 roBoput o ToM, 4TO uepes
Hero MoXHO pabGotate mo TexHosorusMm 10BASE-T u 100BASE-TX, a mnopt Ethernet
10/100/1000 — moanepsxuBaet cranaaptel I0BASE-T, 100BASE-TX u 1000BASE-T.

13) I'urabutnslii Ethernet- sTo ctanmapT mist gokansHOUM BhrauciautensHou cetu (LAN),
KOTOpBI 00€creynBaeT CKOPOCTh Iepelayd AAaHHbIX | Muwuapa OUTOB B ceKyHAY (OauH
ruradbut). Onpeznenen B cranfapTelEEE802.3 u ects mepBbie u3aenus. ['urabuthsiii Ethernet
UCHoJb3yeTcs Kak ocHoBa (backbone) npeanpusrus.

I'urabuthsiit Ethernet ctpouTcst mpex/ie Bcero Ha BOJIOKOHHOM CBETOBOJIE (BO3MOXKHO U
Ha MeETHOM Kaleje, Ha OuYeHb KOpOTKHME paccTosiHus). CyIlIecTBYIOIME JIOKAJIbHbBIC
BbunciuTensHbie cetu Ethernet ¢ mmatamu 10 u 100 MOuT/c MOTyT MOJKIIOYATHCS K OCHOBE

['urabutHoro Ethernet. AnpTepHaTuBHAs TEXHOJOTHUsS, KOTOpas KOHKypupyeT ¢ ['MrabutHbIM
Ethernet - ATM.

3aganue 2.
Omnpenenuth BHENIHWE UHTEp(hENCH 1e1eBOro KommnbioTepa. [oaKITI0unTh K 1EIeBOMY
KOMIIBIOTEPY IIPUHTED, MOHUTOD, CKaHep, MBIIIIb, KJIaBUATYypYy, KOJIOHKH.
B ISR EE RN e an C— ~ig - - -
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Hapyxubie pa3bpémpl MaTepuHcKoit maatel:PS/2(1 -mblmb, 2 -knaBuarypa), ceteBoiRJI-45

(3),USB(4),D-subminiature(9-konraktueiii  pazsém COM-mopta) (5),LPT mopt(6),VGA
nopt(7),MIDI) (8) u3.5 mm aynuo Bxoabl-Bbixojisi(pazbséM TRS)(9)

[Tpumep:

1, 2. PS/2— xommnbroTepHbIii NOPT(Pa3béM), NPUMEHSIEMBIA UL MOJKIIOYCHUS

KJIaBHATyphl W MbId. BrepBoie mosBwics B1987 romy Ha kommbioTepax IBM  PS/2u
BIIOCJICICTBUU TOJYYUJI TPU3HAHUE APYTHX MPOU3BOAUTENICH U HIMPOKOE PACIPOCTPAHCHHUE B
MIePCOHAIILHBIX KOMITbIOTEPAxX M cepBepax. CkopocTh nepenaun nanubeix — oT 80 g0 300 K6/c u
3aBUCHUT OT MPOU3BOJIUTEILHOCTH MOKIIFOUEHHOTO YCTPONUCTBA U TPOrPaMMHOTO JipaiiBepa.

3amanmue 1.

IIpakTnyeckoe 3ansaTue Ne 38 « AaeHTH(PUKALINSA M YCTAHOBKA MPOIECCOPa»
Heanb 3ansTus: M3ydeHne XxapakTepuCTHUK IpoLeccopa.
Coaepixanue padoThI:

Bribepure npoueccop, MOAXOISAIMIUI 17151 yCTaHOBKH Ha IEJIEBOM CUCTEMHON TuIaTe. Y CTAHOBHUTE
IPOLIECCOp Ha LEJIEBYI0 CUCTEMHYIO IUIATy

3aganue 2.

Wnentuduuupyiite mporeccop 1eleBoro KOMIbTepa.

HazoBute ero 0CHOBHbBIC XAPaKTCPUCTHUKHU ITPOLCCCOPa U 3aIllIOJITHUTC Ta6J'II/II_Iy2

Pazps TakToB
Pazmep
l'on ||n- [lepBuuH ||as TakroBas |KomnuecTs
Tun Pazpsanno MHHHU-
[loxoseH ||BbI- |[HOCTB as KoII- ([9acTOT |[4acToTa ||o .
nporec CTh IIMHBI MaJIbHOU
copa € ITYCK||IIMHBI apeca nmamsTh, |a NPOLIECCO | TPAH3UCTOP || &
p a JTaHH P Ko6ait  ||muHBI, |[pa, MI'11 ||0B, MIIH TPYKTYP
bI, MKM
BbIX MI'g
Koman
JlaHHbIE
JIBI

|

|

|

|

|

|

JlaliTe peKOMEHJalliuK 10 MOJIEPHHU3ALIMH LIEJIEBOI0 KOMITBIOTEPA.
BapuanTsl iporieccopos:

3)
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4)

inte])

| Core > Duo

6)

Corep
qg‘,f"'”Pme

11)

AMD
&p

Ath\ot:ﬂ

12)

AMD Fusion
FARLY OF APUS
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Core™i7

18)
intgl-

celeron

19)

inter)
2ontium,
G6‘950
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[Tpunoxenne. MapkupoBKa IpOoLIECCOPOB.

ITpoueccopsr Intel

Camo Ha3BaHUE MOJIENICH TTOCIIEAHIX porieccopoB cemericTBa Core HeceT B ceOe cMbIci. B HeM
MPUCYTCTBYET OJIMH CUMBOJ U ueThipe u(pbl. bBykBa 0603HauaeT ero sHepronorpedacHue:
«U» — Ultra low voltage (mpomeccopsl ¢ TDP vuxe 15 Barr);

«L» — Low voltage (mpoueccopst ¢ TDP ot 15 u 1o 25 Barr);

«T» — sTandard mobile (mpotteccopsr ¢ TDP ot 25 u 1o 55 BatT);

«E» — standard dEsktop (mporteccopsr ¢ TDP ot 55 u 1o 75 Barr);

«X» — eXtreme (npoueccopsl ¢ TDP Beie 75 Barr).

[IepBble Tpu TUTEPBI OTHOCATCS K HOYTOY4HBIM mporeccopam. [locnenyroiiee yeTbipex3HaqyHoe
YHCIIO B OOIIIEM clTydae yKa3bIBaeT Ha MPOU3BOJAUTEILHOCT «KaMHs» (4eM OOJIbIIe YHCIO0 — TEM
MIPOU3BOUTENIbHEE TpoIieccop). B coBokymHOCTH ¢ 3THM, NiepBas mudpa o003HadaeT
CEeMENCTBO, K KOTOPOMY OTHOCHTCS paccMaTpUBaeMbIii iporieccop. Bropoe urcio onpenenser
UEepapxuIo YUIIOB BHYTpH cemeiicTBa. U Tak nanee.

MapkupoBKa HaHOCAT NPSAMO Ha KpbIKy Teropacnpenenurens LI Tam e pacnonararorcs
Ha3BaHHME KOMIIAHUU-U3TOTOBHUTENS, HHOT/Ia OCHOBHBIE XapaKTEPUCTHKU SAEP, CIPATAHHBIX O]
KPBIIIKOW, M, CAMOE TJIaBHOE, MHPOpPMAaIUs SSpec ¥ MapKUPOBKA KOHKPETHOTO «KaMHS.

ITo cTpouke sSpec MOXKHO OIpeNIeNIUTh BCe XapaKTEPUCTUKH MTpOIieccopa.

B MapkupoBKe KOHKPETHOTO KPEMHHEBOTO Uy 1a MPUCYTCTBYET HH(POPMAIIHS O MECTE U BPEMEHH
€ro U3roTOBJICHHUS, a TAK)Ke OTHOCUTENbHO napTuu. [lepBas udpa (nau OykBa) HHTETOBCKUX
IPOIIECCOPOB 03HAYAET CTPAHY-U3TOTOBUTEIIS:

0 — Kocra Puxka;

1 — KaButa 1 OUINNINHEL

3 — oAtk Kocra Puka;

6 — Apu3oHa;
7 — onsiTh OUIHITITHHEI,
8 — Upnannus;

9 — Manaii3us;

L — Manaiizus;

Q — Manaiizus;

R — ®uaunnuHEL,

Y — Upnanaus.

BTtopoii cuMBOJI 03Ha4aeT ToJ BBITYCKa, a TPETUM U YETBEPTHIN — HENEIIO BBIITyCKa. OcTaabHbIe
«ueporauds» ONpeaessoT NOPAIKOBbII HoMep u3aenus. Hanpumep, mapkuposka L708B0220
03HAYaeT, 4To 3TOT Ipoleccop u3rorosieH B Manaizuu B 2007 rony Ha 8 Hezene.

Yro o3HayvaroT nocieaHue Hudpsl (mocie BTopoit OyKBbI), TOUHO HUKTO HE 3HAET — 3Ta
nHpopMaIus He sl MOTPEOUTENS U JJaXe Talieko He Ui BceX paboTHHKOB Intel. Bo3moskHo,
3TO HOMEp NapTUU WIN KPEMHHUEBBIX ITUIACTHH.
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AHaNornyHas CUTyalus — C YAICEeTaMH MaTepUHCKUX miat. Ha Hux kpome npou3BoauTeNns U
KOZIOBOTO UMEHH TaK)K€ YKa3bIBAIOT HENENI0 BhllycKa. [1o Hepene BrITycKa MOKHO HAWTH
MaTEPUHCKYIO TUIaTy ¢ 0oJiee yAauHbIM YUIICETOM, CIIOCOOHBIM paboTaTh ¢ 00Jiee BHICOKOM
4acTOTOM cucTeMHOU MIMHBI. CUTyarus ¢ OTOOPOM MapTHii: caMble yIayHble TApTUH
NPUICPKUBAIOTCS IS MPOIYKIMU camoii Intel u mepBbIX peBU3Mil TOMOBBIX MPOIYKTOB
«(JTIOOUMBIX» MapTHEPOB (OCOOEHHO XOPOIIO 3TO 3aMETHO HA MIPUMepe MAaTEPUHCKUX IIaT Asus).
IIpoueccopst AMD

CPU npousBoactea AMD UMEIOT HECKOIBKO IPYTYIO MAPKUPOBKY, HEXKEIU Y KOHKYPEHTOB.
[TepBbIMU ABYMS JIATHHCKUMH OyKBaMU KOMITaHUSI 0003HavyaeT Ha3BaHue Openna. Tak y Athlon
64 X2 oH 0603Ha4YeH cuMBOJIMKON «ADy. Y nponeccopoB Phenom u Phenom 11,
cooTBeTcTBeHHO, «H». Crnenyromias nurepa 0003HauaeT TEIIOBBIACTICHUE «KaMHS»: A —
crangaptHoe; D — 35 BarT; [ — 76 Bart; O — 65 BarT; X — 125 BaTT M BHIIIE; U, HaKOHEI, V — 89
BaTT. 3aTeM HJIET HOMEpP MOJIEH, BXOIAIIMN HEITOCPEICTBEHHO B Ha3BaHUeE Ipoiieccopa. Janee
HauMeHoBaHHe cokeTa («I» misa nmporeccopoB moa AM2 u «J» s «@eromeHoBy mog AM2+),
KOZIbl IOTPEOJIIEMOTr0 HAIIPSIKEHUSI, MAKCUMaJIbHO JonycTuMoi TemnepaTypsl, KOIlla Broporo
ypoBHs (udpa 5 o3Hagaer 1 M6 SRAM, 4 — 512 kunobaiit u 6 — 2 merabaiita KOUI-namsitu) u
peBusuu. PaccmoTpum, Hanmpumep, nporeccop Phenom 2 920 ¢ mapkuposkoit HX920XCJ4DGI,
rjae:

H — ma3Banue Openna, Phenom;

D — o3Hauaer, 4TO mPOIECCOP OTHOCUTCS K JJECKTOITHOMY CEIrMEHTY;

X920 — mapka «KamMHsI»;

XC — renoBblaeneHue, npepplmatoiiee 125 Barr;

J — coxer AM2+;

4 —gucno saep;

D — Pa3zmep K3Ollla yxe TpeTbero ypoBHs;

Gl — peBu3us.

Taxke Ha MeTauIMYecKor Kpblke npoueccopa AMD NpucCyTCTBYIOT TaHHBIE O MECTE
IIPOU3BOJICTBA U BPEMEHU €T0 U3TOTOBJICHUS.

IIpakTuyeckoe 3ansaTue Ne 39 «McciaenoBanme cxembl peajn3aliil MUKPOIPOrpaMMHOI0
NPUHIUIA YIIPABJIEHHUS NPOLECCOPOM»
Hean 3anaTus: 3ydeHne NpuHIUIIOB TOCTPOCHHUSI MUKPOIIPOTPaMMHOIO YCTPOMCTBA
yIpaBiIeHUs.
Coaepsxanue padoThI:

1. U3yuutrp omnucaHue ¥ Ha3HAUEHHWE OpPraHOB YOPABIEHUS U  HHIUKALUU
71a00paTOPHOTO CTEH .

2. OcymiecTBuTh 3anuch B namath Mukponporpamm (IIMII) conepkumoro Tabnuibr 7.
BbimonHuTe ¥ 3aUKCUpPOBATh PE3yAbTAaT BBIMOJHEHUS KaKIOW MHKPOKOMAaHbBI U3
MIPUBEICHHBIX IPUMEPOB B 3apaHee MOAr0TOBIEHHOM Tabnuie 9.

3. 3amucarp B IIMII Texct wmukponporpamMmel mnpumepa 4. IIpoKOHTpOIUpPOBAThH
MOCJIEZI0BATENbHOCTh  BBINIOJHSAEMBIX MHUKPOKOMAHJI W KOHEYHBIH pe3yJbTaT
HopManu3anuu. VicxonHele 3Ha4eHUs YKcia BeIOpaTh U3 Tabnuisl 10 B COOTBETCTBUH
C BapUaHTOM 3a/I1aHHUS.

4. Pa3paboTaTh aJropuT™M M COCTAaBUTh MHUKPOIIPOrpaMMYy BBIIOJHEHUS OIEpaLUuU
oOMeHa nHpopMmanueit mexay asyms perucrpamu POH. VicxonHble nanHble BBIOpATh
U3 Tabuuiel 11 B COOTBETCTBUM C BapUMAHTOM 33/1aHUs. 3arpy3UTh MUKPOIPOTrPaMMy
B [IMII, BemmoaHUTH omepanuio OOMeHa, 3adUKCHUPOBAB pE3yIbTaT KaKIOU
MHUKPOKOMAaH/Ibl B 3apaHee MMOAr0TOBICHHON TabuIe.

5. Paszpabotarh anropuT™m, COCTaBUTh U BBHIMOJIHUTH MUKPONPOTpaMMy IOJICUETa YHCTa
€IMHMI] B CJOBE, 3allMCAHHOM B OJHOM H3 peructpoB POH. McxonHble naHHBIE
BbIOpATh U3 TaOIUIbl 12 B COOTBETCTBUU C BAPUAHTOM 3aJlaHMSL.
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OnepaHgpbl
——

Y1

OnepaumnoHHbIN
6nok

Y2

®PyHKUMOHAmMbHb!

Yn

e

ynpaensawoLwme curHanbol

Kopg onepauun
.

CuHxpocurHan

YnpasnstoLwmi
Onok

:‘> PesynbTat

OnoBeluatoLmne
CUrHanbol

PWC. 1 JekomMno3nums BelYUCIIUTENBHOMO YCTPOWCTBA Ha

onepaLVoHHbI 1 yNpBRSOLWMiA 6ok
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Knaeuatypa

«Anpec»

WNugukaums

223:; K1804BY1
MwukpokomaHaa MamsTb [aHHble
Brok MyneTUnnekcopos
nmn 16*32
L7
KoHTponupyemele
uenn
Knasuatypa
«MynbTunnekcop»
PI MK (K18041P1)
A B (Kop ANTY) [ele]

Knasuatypa
«[aHHble»

BbixogHas wuHa

AaHHbIX

Peructp aaHHbIx
(K18041P1)

Peructp coctosHus

CMMM3 (K1804BC1)

Bnok mynbTunnekcopos

Puc. 2 CtpykTypHas cxema nabopaTopHoro cteHaa
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0 3arpyska R3 (P)

1 3arpy3ka R2 (+q)

2 3arpy3ka R1 (+q)

3 3anoMuHaHue 3Haka
MaHTUCCBbI
4 MoaroToBka MNagwWwmnx paspsaos K CABUTY
MaHTuCebl keasury R1>Q

5 ‘ R2*D; D=0100 ‘

6

OA
F=0
9 R2 R2> R2

7 2R2>R2; 2Q->Q 10 Q> R1
8 R3-1>R3 11 R3 0>R3

| \

Puc. 4 Anropntm onepaumm HopManusaumm
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10. Tabnuma 1

Howmep Howmep Outa Onpenenerue nos Hasznauenue
TETPAJIbl MK
0
0 % Hannbie «D» Bxonubie nanusie AJIY
3
4
1 2 Anpec «B» Anpec POH mo kanany «B»
7
8
2 190 Anpec «A» Anpec POH no xanany «A»
11
12 AJLY Oyukuus AJTY
13
3 14
15 CO Bxomnoit nepenoc AJIY
16 VICTOUHNK orepaia Omnpenenenre UCTOYHUK
17 onepanja st AJIY
4 18
19 MO .
Ynpasinser onepaiyei caura
20 Vrpasenue OnpenenstoT NpUeMHUK
pe3ynbpTaTa BBIOTHEHUS
21 IIPUEMHHUKOM
5 MHUKPOKOMAaH bl
22 pe3yJiprara
23 Ml .
Yrpasiser onepanyen cBura
24 VYrpaBisitoT BEIOOPKOI
6 25 VYnpasnenue CIEAYIOLIErO aipeca
26 CIIETYIOIIUM aJPECcoOM MUKPOKOMAH/IbI B
27 MHUKpONpOrpamMmme
28
29
7 30 Anpec nepexojia Omnpenensier agpec nepexoa
31

11

12. TaOmwuia 2

13. 3aBucumoctb pyHkun AJIY oT K0Ia M0 MEKPOKOMAH/IbI

JIBOMYHBIN KOJI ITOJIS

MHKPOKOMAaHIbI
(pafp;mm MK) Oynknus AJIY — F

14 13 12
0 0 0 R+S+CO
0 0 1 S—R-1+CO
0 1 0 R-S-1+C0
0 1 1 RvS
1 0 0 R*S
1 0 1 R*s

1 1 0 R® S
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S Res

14.
15. Tabmuua 3
16. 3aBHCHMOCTH HCTOYHHKA OMEPAH/IA OT KO/ M0JIsI MHKPOKOMAH/IbI

JIBOMYHBIN KO OIS
MUKPOKOMAH/IbI Ucrounuk onepanoB AJIY
(pa3psiaer MK)
18 17 16 R S
0 0 0 A Q
0 0 1 A B
0 1 0 0 Q
0 1 1 0 B
1 0 0 0 A
1 0 1 D A
1 1 0 D Q
1 1 1 D 0
17.

18. Tabauua 4
19. 3aBHCHMOCTH MPHEMHHKA PE3YJIbTAT OT KOJIA M0JsI MUHKPOKOMAH/IbI

JIBOWYHBINA KOJ MOJIA
MHUKPOKOMAaH/IbI 3arpyska Breixong K1804BC1
(pa3psiner MK) Y
22 21 20
0 0 0 F—>Q F
0 0 1 Her 3arpy3kun F
0 1 0 F - B (¥ A
0 1 1 F->B F
1 0 0 F/2—> B;Q/2->Q F
1 0 1 F/2-5Q F
1 1 0 2F - B;2Q0 > Q F
1 1 1 2F > B F
20.
21. I'ne: F — pe3ynbTar onepauuu AJIY
22. Y — Beixoguas muHa na"naeix bBC K1804BCl1
23. (*) — Ha BBIXO/I€ OTIEPAIIMOHHOTO OJI0Ka PE3yIbTaT MO AAPECy «A»
MUKPOKOMAaHTbI
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24. Tabnuua 5

25. 3aBHCHMOCTD CABHTOBBIX onepanuii ot koxa «MO0» u «M1»

Kox C C
MO M1 JABHUI" BIIPpaBO JABHUTI" BJICBO
POH POH
0 R3 RO ——> R3 RO 0
0 0
0 Q3 Q = | Q3 Q0 0
POH POH
R3 RO R3 RO
0 1
Q3 Q0 Q3 Qo0
POH POH
R3 RO R3 RO
1 0 Fé Fﬁ
F» Q3 Qo —J F* Q3 Qo éj
POH POH

, . F3—= R3 RO ——‘ < R3 RO 4W
L—f Q3 Q = {47 Q3 Q =—o0

26.
27. RO,R3 — 3HaueHus cooTBeTcTBYOIMX pa3psaaoB POH;
28. Q0,Q3 — 3Ha4YCHUS COOTBETCTBYIOIIUX Pa3psIOB peructpa «Q»;
29. F3 — 3HaueHue cTapIiero paspsaa pe3yibrara.
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30. Tabiuuua 6

31. 3aBucuMoOCTb ajpeca nepexoa oOT KoJaa moJasi MUKPOKOMAaH/IbI

JIBOMYHBIN KO/, OIS
MUKpOKOMaH1bl (pa3psiiel MK) OyHKIUA
27 26 25 24
0 0 0 0 ITepexon Ha aapec 3 PIMK, eciiu F[10
0 0 0 1 ITepexox Ha agpec n3 PTMK
0 0 1 0 ITepexon Ha ciemyronuii aapec
0 0 1 1 [Tepexon Ha ajpec MO HA3HAYCHUIO MTEPEKITI0YATEIICH
ajipeca
0 1 0 0 ITepexon k moamporpamme, eciu F[10
0 1 0 1 ITepexon k moamporpamMme
0 1 1 0 Bo3Bpar ux noanporpaMmel
0 1 1 1 [lepexon o creky
1 0 0 0 OKOHYMTD IIUKI ¥ BBITOJIKHYTH U3 cTeka, eciau F=0
1 0 0 1 3arpy3uTh CTeK (M IPOJTOIIKHTD)
1 0 1 0 BriTOonkHYTH U3 cTeKa (M IPOAOIKUTH)
1 0 1 1 OKOHYHUTH IIMKJ U BBITOJIKHYTh U3 CTeKa, eciu C4
1 1 0 0 ITepexon Ha aapec 3z PIMK, eciiu F=0
1 1 0 1 To xe, ecmu F3
1 1 1 0 To xe, ecmu OVR
1 1 1 1 To xe, ecnu C4
32.
33. I'ne: F3 — crapmmii (3HaKOBBII) pa3psia pesynbrata B AJIY,
34.  OVR — npu3HaK nepenosHeHns pa3psJHON CeTKH,
35.  C4 — npu3zHak BBIXOJHOTO TIEpeHOCca
36. Tabmua 7
37. TekcTbl MUKpOIPOrpaMm npumepos 1-3
Homep | Onpenenenue | Homep AJlpec MUKPOKOMAaH/IbI
TETPaJIbI nosit MK oura |0 | 1|2 |3|4|5|6|7(8]9]10]|11]12
0 1 1
1 0 0
0 Jannsie D > 1 1
3 0 0
4 0ojojofo0ojojo|j0j0/|0
5 0j0ojo0ofo0ojo0j0|0j0/|0
1 Adpec B 6 |ojo|ofolo|o|o|o]o
7 0/]0[|0|0]0]0|]0]0]|O0
8 00
9 00
2 Anpec A 10 0lo
11 00
AJlY 12 11111 010 11111
3 13 1111 01010 1111
14 0/0]O0 01010 0/0|0
C0 15 1/0]0
Ncrounnk 16 1l1l1l1l1l111 1)1
4 orepaHja 17 111111111 lo0lo 1|1
¥ 1ilofofojofof2]?]?
MO 19 01
5 [TpuemMHux 20 1/1/j0j1 11111
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pe3ynbTaTa 21 17001 |1(1|1]|0/(1
22 0/0|0j0|0]O0O|0]|1 1
M1 23 0]0
Vrpasnenue 24 0/0|1(0|0]0O|1]0]1
6 ce oMM 25 1(1/0j1|1|1|0]1]O0
aIpecoM 26 |0|0|0j]O|0O]|0O|0O]|0O]O
27 0/]0(0|0|J0|0|0]0]0O0
28 1 1 0
7 Anpec 29 1 1 0
nepexojia 30 0 1 0
31 0 0 1
[Ipumeyanus
RO :=5
R2:=R0 [J 0
Q:=RO
RO := RO+1
RO := RO-1
RO := RO+RO
RO :=R0 J5
RO := R1(0,R0)
Q:=R1(0,Q)
RO := L1(RO,R0(3))
Q:=L1(Q.QM))

38. Tabmumna 8
39. MukponporpamMmmbl npumepa 4

Homep | Onpenenenue | Homep AJlpec MUKPOKOMaH/Ibl
TETPaJIbI nosit MK oura |0 |1 | 2|34 |5|6|7]8|9|10]|11]|12
0 0 0
1 0 0
0 Hannbie D 5 pl+q]| 0 1
3 1 0
4 [1]o]1l0]1 0o[1]0] 1] 1
5 111]0/0]o0 111]1]01]1
1 Anpec B 6 |ololololo olololo]o
7 lololo|o]o ololo|o]|oO
8 0 0 0
9 1 1 0
2 Anpec A 10 0 0 0
11 0 0 0
ALY if) 111]/1/0l1l0 1 é 1111
3 o |l Li|1jo|1jo Lot
o = |0]0]0j1]0|1 o|gloj0]o0
Hcrounnk 1? 111011 ]1]1 1 111011
4 oricpatiiia s |Ll1]1]of1]o ol 1101t
MO o |L]1]1]1]o|1 L|ojojofo
5 TIpreMHuK 20 (11 ]1[1]0]1 0|1 1]1]1
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pe3ynbTaTa 21 1(1,1]1]0|0 1(1|]1]1]1
22 0j0|j0l0]0O]O0 1/0(0]0]O0
M1 23 1
VripasieHue 24 ojojofo0ojojo0ojo0jo0f1j0,01|1
6 crIe TyrOIIM 25 111|111 |0(2j01]1]0
aIpecoM 26 0oj0jo0ojo0j{0j0j0j0j0|0OJ0]O0
27 0{0]0|0|]0O|0O]O|0O0|0]|]0O]0]O0
28 1 1 1
7 Anpec 29 0 0 1
nepexojia 30 0 1 0
31 1 0 1
[Ipumeyanus
R3:=p
R2 := +q
R1:=q
RO :=SIGN
Q:=R1
R2 * 0100

IIEPEXO/{ o F =0
R2 := L1(R2,Q(3))
Q:=L1(Q,0)
R3:=R3-1
R2:=R2 [1RO
R1:=Q
R3:=R3 110

40. Tabmuna 9

41. TekcTbl MUKPOIIPOTPAMM 3a1aHUS
Omnpenenenne | Homep AJipec MUKpOKOMAaHIbI
nonst MK oura (0| 1|2 |34 |5|6|7|8]9|10|11]12
0
1
0 Jannsie D 5
3
4
5
1 Anpec B 5
7
8
2 Anpec A 9
10
11
AJlY 12
13
3 14
Co 15
HcTounuk 16
4 orepaHja 17
18
MO 19
5 [TpuemMHux 20
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pe3ynbTaTa 21
22
M1 23
VYnpasnenue gg
CIIEYIOILUM 26
azipecom o7
28
Anpec 29
nepexozaa 30
31

[Ipumeyanus

42.
43. Tabauna 10
44. BapuaHThl 3a]aHUsl

Bapuant P +( q
1 13 -1 5
2 10 2 14
3 8 -3 6
4 7 1 4
5 14 -2 12
6 5 3 2
7 11 -0 7
8 9 0 13
9 3 -2 10

10 4 1 8
45.
46. Tabmuma 11
Bapuant Homep POH Conepxumoe
1 0 2
15 11
2 3 5
12 0
3 5 3
13 14
4 4 6
11 10
5 2 1
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9 8
6 1 7
4 9
7 15 0
3 7
8 11 5
6 2
9 13 13
S) 3)
10 12 3
8 1
47. Tabmuma 12
Bapuant Homep POH Conepxumoe
1 0 2
2 1 9
3 2 7
4 3 11
5 4 15
6 ) 13
7 6 0
8 7 6
9 8 5
10 9 14

IIpakTnueckoe 3ansaTue Ne 40 «McciieqoBanmne cucreM 0XJakKIeHHs MPOLECCOPOB)

Heas 3ansTHsa: VccnenoBaHue CUCTEM OXJIAXKIEHHS TPOLIECCOPOB

Coaep:xanue padoThbi:

OxulazkaeHue npoueccopoB

W3BecTHO, 9TO OONBIIMHCTBO COBPEMEHHBIX IPOIECCOPOB PA3BHBAIOT 3HAYUTEIBHYIO
TeroByro MouHocTh. Hampumep, Pentium 11-300 noTtpe6uisin npu padote g0 43 Br, a Pentium 4
(snpo Willamette) 2 TTuy — no 75 Bt! OueBHIHO, YTO HPAKTHYSCKH BCS DJICKTPHUYCCKAs
MOIIHOCTh THpolleccopa IpeoOpa3yeTcsi B TEIUIOBYIO JHEPrui0. OJTO TemIo HE0OXOIUMO
3P PEKTUBHO OTBOJUTH, HHAYE TEMIIEpaTypa KOMIIOHEHTOB MPOIECCOpPa MPEBBICUT JOMYCTHMYO
IpaHUIly M IPOU30iIeT cOoit B paboTe.

B kadecTBe MAcCHBHOTO JJIEMEHTA OXJIAXKIACHUS IMUPOKO TMPHUMEHSIOT pPaJaHaTOpPHI.
[Tpon3BouTENN MPOLECCOPOB CTAPAIOTCS PACCUUTATh IUIOIAAb IOBEPXHOCTH pPaJuaToOpoOB
TaKUM 00pa3oM, YTOOBI OOECTICUMBAIICSI HEKOTOPHIA 3amac 1o A((PEKTUBHOCTH TETUIOOTBOJA.
OpHako Takoi 3amac HEBEJIMK M B Cllyyae pasroHa Ipoleccopa He oOecreynBaeT cTabuIbHOM
paboTHI.

Ecnu panuatop B OAMHOUYKY HE CIPaBIseTCS C OTBOAOM TEIUIA, HA MOMOIIb MPUXOJAAT
BeHTHISATOPBl. CoueTaHWe BEHTHIIATOPA M paJuaTopa HCIONB3YIOT YK€ JOBOJIBHO JIaBHO,
HauMHas C JIMHEWKW mporeccopoB Pentium. OgHako B TOCIEAHUX MOJENSX MPOLECCOPOB
pa3sMepsl U MOIIHOCTh arperaTtoB OXJIAXKICHHS JOCTHIIIM YYAOBUIIHBIX pa3MepoB. M3BECTHHI
MOJIEIM BO3YIIHBIX CUCTEM OXJIAXAECHHUS ITpoLeccopoB ¢ BecoM 10 900 rpamm!

Kak mpaswio, B Retail-nocmaske mporieccopbl CHaOXEHbI 3aBOJCKAM KOMIUIEKTOM
YCTPOMCTB OXJIAXACHUS, yXKe 3aKpeIsIeHHbIM Ha KapTpuake. Takue cTaHAapTHbIE YCTPOHCTBa
rapaHTHPOBAHHO 00ECTIEUNBAIOT CTAOMIIBHYIO pabOTy IIpolieccopa B JIFOOBIX PEKUMAX.

B cucremnbix miarax (u kopmycax) ¢opm-pakropa AT BEHTHIATOP OXJIaKICHUS
npoleccopa HalpsMy MOAKIIOYaeTcs K pa3beMam Onoka nuraHus. [loaroMmy ynpaBiasaTe um
HeBO3MOXXHO. CoBpeMeHHblEe ycTpolcTBa ¢opm-pakropa ATX u ero MoaudHUKanuni
IpeIyCMaTpUBAOT TMOAKIIOUEHHE BEHTWIATOpPA OXJIAXKIEHHUS Ipolieccopa K CHELHaTbHOMY
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pazpeMy Ha cuctemMHoi miarte. IIluHa nuTaHMd W ynpaBiIeHUs IO3BOJISIET KOHTPOJIUPOBATH
YacTOTy BpallleHUs KpbUIbYATKM BEHTWISATOPA U B COBOKYIIHOCTH C TEpPMOAATYUKAMU
yIepKUBaTh TEMIEpAaTypy MUKpPOCXEMBI Ipoleccopa B 3afaHHbIX Ipenenax. K coxkanenuro, B
JEIIEBbIX H3JETUSIX TEPMOKOHTPOJIb 3aKJIIOUAeTCsi B YCTAaHOBKE B BBIPE3 IPOLIECCOPHOTO
pazpemMa TEpMOJHMOJa, KOTOPBIM Ja)x€ HE KacaeTcsi Koplyca Ipoueccopa. B arom ciyuae
3HAYEHUS TEMIIEPATypPbl, BbIJaBAEMbIE CUCTEMOMW, OUEHb JAJIEKU OT PEalbHOCTH.

Tepmounrepdeiic

B OEM-niocTaBke mporieccopbl 0OBIYHO MPOAAIOT 0€3 YCTPOMCTB OXJIAKICHHUS, KOTOPHIE
TpeOyercs mpuoOpeTaTh OTAeTbHO. Takum 00pa3om, BCTaeT mpodiieMa BBIOOpA KOMILIEKTA
OXJIQXKJIEHUS U croco0a ero ycTaHOBKHU. YacTo C Lelbl0 SKOHOMHUH CPEJCTB MOKYIAETCs MepBOe
MIOTIABIIEECs JCUIEBOE YCTPOHCTBO, OOBIYHO KUTAWCKOTO MPOMU3BOACTBA. TakoW MOaXoja ypeBaT
CEpbEe3HBIMU HENMPHUATHOCTAMU. [lo00HBIE KOHCTPYKIIMHM 3asBISIOTCA KaK YHHBEpCalbHbIE,
SKOOBI pAaCCUUTAHHBIEC HA ITUPOKUI CIIEKTP MOJIENIEH MPOLIECCOPOB.

Jlacxe Oersibplii OCMOTpP STUX H3JAEIHH NPUBOJUT K CTOUKOMY YOEXKIEHHUIO, YTO HX
co3jarenay BOOOIIE HE 3HAKOMbI C OCHOBaMHM TE€pPMOJAMHAMHKHU. /la M KayecTBO UCHOJHEHUS
TaKOBO, YTO IJIOCKOCTh PaJMaTOpa, MPUMBIKAIONIYIO K MPOIECCOpy, KaKk MUHUMYM Mapy JHEU
Hajo numdoBaTh, a BEHTWIATOP TPOXOYEeT HE XyXKe Mpomeiuiepa  B3JICTAIOIIEro
«MeccepmmutTtay. Ciy)XaT Takhe YCTPONCTBA OY€Hb HEIOJITO0 M MPAKTHUYECKH HE CIIOCOOHBI K
HOPMaJIbHOMY OXJIQX/ICHHUIO.

MoHTupoBaTh paguaTop ¢ BEHTUISTOPOM Ha KOPITyC MpoIeccopa CielyeT TOIbKO MOCie
00pabOTKM IMOBEPXHOCTH TEILIONPOBOIHONW macToil. OteuectBeHHas macta KIIT-8 crout
KOMNEHKU U, XOTA HE UMEET BBIAAIOIIUXCS MTOKa3aTeNe, T0CTaTOYHO KaYeCTBEHHO 00eCTIeYnBaeT
HOPMaJIbHBIA TEIJIOOTBOJA. 3aBOJCKHE CTAHJAPTHBIE pAJAMATOPbI, KaK IPaBUIO, HUMEIOT
MPUKPBITYIO JTUIKOM JIEHTOU IJIOMIA/IKY, Ha KOTOPYIO 3apaHee HaHeCceHa TeIJIONPOBOIHAS MacTa.

B npodeccnoHanbHBIX HM3AENUSAX B KAayeCTBE IAaCThl TNPUMEHSIOT CHEIHAIbHO
oJ00paHHbIE COCTaBBI, yJIeIbHas TEIUIONPOBOAHOCTh KOTOPBIX Ha MOPsIOK Beile, yem y KIIT-
8. K rtakoBeiM oTHOcsTCs Tepmomactel ¢Gupm Bergquist (HF225UT), Chromerics (T725),
Honeywell (PCM45), ShinEtsu (PCS-TC011T-13), Termagon (T~pcm905C) u HekoTophie
npyrue. Mx sxenareiabHO NCIOB30BaTh AJIsi KPUTHUHBIX MO HAJIE)KHOCTH CUCTEM.

IHocnencreuu neperpesa

[TonpoOyem o1eHUTH MOCIENCTBUS MEeperpeBa Juisl pa3IMuHbIX MpoleccopoB. B obmem
Cllydae  MOXKHO  YTBEp)KIaTb, UYTO  HE3HAYUTEIBHBIM  IEPETrpeB  BBIPAKAETCS B
HECIPOBOIIMPOBAHHBIX 3aBUCAHUSAX U «CJETax» OINEpPallMOHHOM CHUCTEMBI U MPOTrpamMm
«rsoxenoro» knacca: 3JI-rpaduku, wurp, o0OpaboTku wu300paxkeHuil wnm Buueo. Ecmum
BCTpEUaroTCcs Mpo0IeMbl TAKOIO POJa, MHOT/IA TIOCTATOYHO TIIATEIBHO CIyTh MbLIb C paguaTopa
Y KpbUIBUATKHU BEHTWJIATOpA, a TAK)KE JPYrMX KOMIIOHEHTOB. Ho dale pemeHune COCTOHUT B
3aMeHe BBIPA0OTABIIETO PECypC WM HEKauYeCTBEHHOro BeHTWIsITopa. Cucremarnueckue coOou
KOMIIBIOTEpA CITYCTSI OIIPEJEIIEHHOE BPEMSI IIOCIIE 3aIyCKa FOBOPST O TOM, YTO TEIUIOBON PEKUM
cepbe3Ho HapymieH. OOBIYHO 3TO CBA3aHO C BBIXOJOM U3 CTPOSl BEHTUJISTOpA (OXJaKIEHUS
nporeccopa wiu Onoka nurtaHus). OnHAKO Takue MPoOJEeMBI MOTYT OBITh IOCIIEACTBHEM
YCTaHOBKM HOBBIX HEPTOEMKHX KOMIIOHEHTOB. B 3TOM ciyyae moctaBbTe Ha mporeccop Oolee
MOIIIHYIO CUCTEMY OXJIAXKACHUSI UM IIOMEHSANTE pa3MELEHNE KOMIIOHEHTOB B KOPITYCE.

He nnst Bcex mogmeneit mporieccopoB meperpeB mpoxoaut 6e30ome3neHHo. OcoOeHHO
YyBCTBUTEIBHBI K IPEBBIIICHUIO TPENeNbHON TemrepaTypbl mporeccopsl Athlon u Duron
¢upmbel AMD. H3BecTHbl M MOAPOOHO OMHUCAHBI Cllydad MOJHOTO BBIXOAA U3 CTPOSl ITUX
IPOLIECCOPOB TIpU OTKaze BeHTHisATOpa. [lpomeccopsl Intel oTHOCSTCS K Kareropum Oonee
croiikux mznenuil. Ilo kpaiiHe Mmepe, aBTOp HM pa3zy HE CIbIIAI O CTOPEBLIEM IO NMPUYUHE
OTKa3a BEHTHJIsITOpa mporeccope Intel

Takas pa3Huila B MOBEJCHUU COBpeMeHHbIX mpoaykroB Intel u AMD oObscHsieTcs
pa3HbIM MOAXOAOM K KOHTPOJIO 33 TEPMHMUECKUM pexuMoM mpoueccopa. @upma AMD no
MOCNIEIHETO BPEMEHU CUHUTalla, YTO OXJAXJIEHHWE W KOHTPOJb 3a TeMIlepaTypodl — 3ajgauda
CUCTEMHAsl U MOTOMY 3THM JOJDKHBI 3aHUMAThCsl MPOU3BOJAUTENN MAaTepUHCKUX Iu1aT. OJHAKO
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«MATEpUHCKUI» IaT4yMK OOBIYHO KpPEHmUTCS K paguaTropy CHUCTEMBl OXJIAXACHUS, a YacTo
HaxOJUTCs B BbIpe3e pazbeMa SOCKet u Mepsier, Mo CyTH, TeMIepaTypy MaTepUHCKOW IUIaThl B
nanHo Touke. Coueranue mporueccopoB Athlon XP ¢ coBpeMeHHBIMU MaTEepUHCKUMH ILIaTAMU
0osiee HAZEKHO B CMBICIIE TEPMOKOHTPOJIS, MOCKOJIBKY B IPOLIECCOP BCTPOEH TEPMOPE3UCTOD,
BBIJIAIOIINN CBEIEHUS O TEKYIEH TeMIieparype.

dupma Intel mnepenokuna 3amady KOHTPOJIS 3a TEMIEpaTypoil mporeccopa Ha
BHyTpeHHHE cXxeMbl. OCOOCHHO yaadHO 3Ta mpobjema peiieHa B mpoiieccopax Pentium 4, rae
cxema Thermal Monitor obGecrieurBaeT He TOJBKO KOHTPOJb TEMIICPATypbl, HO U CHU)KCHHE
paboueii wacToThl mpu meperpeBe. TectupoBanue mpoieccopa Pentium 4 co cusaroir (!)
CHUCTEMOH OXJaXAEHHUS II0Ka3ajo, 4YTO IPOLECCOp COXpaHsieT pabOTOCIOCOOHOCTh, JIHIIb
3ameiss pabory. Mogens Pentium 111 Bexet ceds Gosee «rpy0o», HO BIIOJIHE MPEICKA3yeMO: B
cllyyae IeperpeBa Ipoleccop «3aBUCACT», OTKIIIOUYas MIUTaHUE Apa.

Bo3aymnblie cucTeMbl 0XJIaKIeHUS

Bo3zaymiHble cucTeMbl OXJIaXJIE€HUS OCHOBAaHbI Ha Iepefaye TelJOBOM 3HEpPruu OT
mpoueccopa K paauaropy, UMEIOLIEMY Topa3fo OOoNbIIyi0 IUIOMAAb IOBEPXHOCTH, YEM
KpHUCTallll, yepe3 KOTOPYK M OTBOAMTCA H3iMIIeK Termia. Ilpomeccopel Maioil MOIIHOCTH
(manpumep, VIA C3 mim moOmibHble Bapuantel Pentium 111) o0xoasrcst TONBKO paauaTopoM.
OpHako B OOJIBIIMHCTBE HACTOJBHBIX CHUCTEM HCIIOJIB3YIOT CUCTEMY OXJIAXKJEHHs, B KOTOPOH
MOBEPXHOCTh pajinaTopa 00AyBaeTCs BO3AYIIHBIM IIOTOKOM, CO3/1aBa€MbIM BEHTHIIATOpOM. [Ipu
TEIUIOBBIACICHUH MOIIHOCTHIO 10 30 BT nocraTouno npuMeHuTh 00bIuHBIN BeHTHIIATOp 50x10,
0o0yBalOIIMK ATIOMUHHUEBBIA paauaTop. 3HAUUTEIbHOE IMpeBbllIeHHE 3HaueHus 30 Bt
pacceuBaeMONl MOIIHOCTH BbI3bIBa€T HEOOXOJMMOCTb YBEJIMYMBATH IUIOIAAb pajaudaTopa u
IPOM3BOIUTENFHOCTh BEHTWIATOPA. B CIOXHBIX Citydasx (IIpHU TEIUIOBBIACICHUH IPOIECcCOpa
6onee 50 Bt) npuxoautcs onTUMU3UPOBaTh (hopMy pedep paauaropa, IPUMEHITh MaTepUabl C
XOpOIIEeH TEIUIONMPOBOAHOCTHIO (MEIb), HApALIMBATh MPOU3BOAUTEILHOCTh BEHTHIIATOPA 33 CYET
YBEJIMYEHUSI JUaMeTpa KpbUIbYATKH M YHUClIa O0OOpPOTOB, a MHOIJA YCTaHaBIMBATh /B
BEHTHJISITOPA.

['maBHBIM «IBHraTeNeM MPOrpecca» B 00JACTH MOCTPOSHHS CUCTEM OXJIAXKAECHUS SBUIIACh
¢dupma AMD, ubu crapime moaenu Athlon (¢ padounmu gactoramu 6onee 950 MI'1) BeIIEHSIOT
6onee 50 Br. [ToaToMy camble «U3bICKAaHHBIE» CUCTEMBI OXJIAXKICHHs pa3paboTaHbl UMEHHO 10
unrepdeiic Socket A (Socket 462). TlpaBna, w3nenus kommnanuu Intel cepum Pentium 4 wHe
ciumkoMm orcraroT ot Athlon. Hampumep, Pentium 4 ¢ sapom Willamette u yactotoit 2 I'T
MMEET TEIIOBYIO MOIIHOCTh 75 BT.

3aganue:

1. CocTaBuTH MIaH KOHCIIEKTA.

2. KpaTknii KOHCIEKT IO IUIaHy.

3. KoHTponbHbBIE BOTIPOCHI.

IMpaxkTuyeckoe 3ansiTue Ne 41 «McciaenoBanue padoThl mpoiueccopa cemeicTpa
Intel.»

Heab 3aHATUS:M3YYUTh CTPYKTYpHYIO opranm3aiuio OBM, moctpoeHHyro Ha 0ase
npoueccopoB Intel, HaGop m nmoctymHocTs perumctpoB mnpoueccopa Intel 8086, opranmzaruro
OTepaTUBHOM MaMsTH, CIIOCOOBI MpeicTaBiIeHHs U (popmathl 1aHHbIX DBM.

Coaepixanue padoThI:

Ilenmpanvnulit npoyeccop

IlenTpanpHeIl MpoLeccOp — OCHOBHOE ycTpolcTBO OBM, BhINONHSAIOLIEE YNpaBICHHUE
obmenom wuHpopmanuu o wHTEp(deiicy "oOmas muHa" W BCe HEOOXOAUMBIE apU(PMETHUKO-
JorHyeckue omepauuud o0pabotku wuHpopmanuu. Huxke OyayT paccMOTpPEeHBI OCHOBBI
apxutekTypsl mporeccopa Intel 8086 — pomonavanbHuKa cemeiicTBa mporeccopoB INtelx86 wu
IntelPentium. Ha 0a3e 3Toro cemeicTBa B HACTOsIIEE BpeMs MOCTPOCHO OOJBIIMHCTBO
nepcoHabHBIX KoMIBEIOTEPOB (I1K).
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B coctaB 1eHTpaspHOrO MpoLeccopa BXOAAT YCTPOWCTBO YIpaBiIeHUS U  OJIOK
MHUKPOKOMAH/I, pETUCTPOBasl NaMsITh, ApUPMETUKO-JIOTUYECKOE YCTPONUCTBO U K3II-MaMATh 1-T0
YPOBHSL.

VYcTpolicTBO ynpaBieHHs IpeHa3HAuYeHO JUIsl OpraHu3alud oOMeHa HH(pOpMaLuu
MEXJly LEHTPaJbHbIM IIPOLIECCOPOM M OCTalbHbIMM yacTsamMu OBM. C nomomibio 3TOro
YCTPOMCTBA IMPOLIECCOP CUUTHIBAET KOMAH/Ibl M JJAHHbBIE U3 ONEPATUBHON MAMATH U 3aIMCHIBAET
JaHHbIe B TamsATh. Jpyroi ero GyHkiuel spisercs nemmdpupoBaHue KOJI0B KOMaHI.

Pesynprar nemmdpupoBaHus UCNONb3yeTcs OJOKOM MUKPOKOMAHJ, JUIsl FEHEpalluu TaKk
Ha3bIBAEMOW MMKpPOIIPOIpaMMbl — IOCJIEI0BATEIbBHOCTH BHYTPEHHUX CHUTHAJIOB IIPOLIECCOPA,
o0ecrneuynBarIuX COBMECTHOE (YHKLMOHMPOBAHUE YCTPOWCTB LIEHTPAJIbHOIO IpoLeccopa ¢
[EJILI0 UCIIOJIHEHUS TOU WX MHOM KOMaH/IbI.

PerucrpoBas nmaMsATh MCHOJB3YETCS LIEHTPAIbHBIM IIPOLIECCOPOM JUIsl XPAHEHMs JaHHBIX
u ynpaBmstomed uHdopmanuu. PeructpoBas mamsaTh 00pa3yeTcss TakK Ha3bIBAEMBIMHU
perucTpamu, KOTOpble MPEACTABIAIOT COO0M SYEHKH MaMATH, BXOJAIINE B COCTaB MpoLeccopa U
JOCTYITHBIE W3 MAIIMHHON mMporpammbl. J[OCTym K peructpaM OCYIIECTBISIETCS 3HAYUTEIHHO
ObICTpee, yeM K siueiikaM ONepaTUBHOM MaMATH, IMOITOMY MCIOJb30BaHHE PETUCTPOB 3aMETHO
YMEHBIIAET BPEMSI BBIITOJTHEHHS TPOTPAMM.

Bce peructpsl nentpansHoro mpoiueccopa Intel 8086 umerot pa3mep ciosa (1Ba Oaiita —
16 6uToB), 32 KAXKIIBIM U3 HHUX 3aKperuieHo onpenencanoe ums (AX, SP u 1.11.).

ITo Ha3HayeHUIO U CIIOCOOY MCMOJIb30BAHUS PETUCTPHI MOKHO pa3OUTh Ha ClEAyHOIINe
TPYIIIbL:

— peructpsl obmiero Hasnadenus (AX, BX, CX, DX, BP, SI, DI, SP);

— cermentHbIe peructpol (CS, DS, SS, ES);

— cuetunk koman (IP);

— peructp ¢uaros (Flags).

3arnoMHUTh Ha3BaHUs PETUCTPOB COBCEM HE CIIOKHO, €CIIM y4ecTh, YTO BTOpas Oyksa 'X'
B HAa3BaHMSIX PETUCTPOB O3HAYAET MPHUHAJUIEKHOCTh K TPYIIE PEruCcTPOB, MPEIOCTABIISIOMINX
JIOCTYIl K OTJEeNbHbIM OaliTam, BTOpas OykBa 'S' — NpUHAJUIEKHOCTh K TpYIIE CErMEHTHBIX
peructpoB. [anbHeimas pacmudpoBka 3Tux Ha3zBaHuii: A — accumulator (akkymynsTop); B —
base (6a3a); C — counter (cuetunk); D — data (maunusie); BP — basepointer (ykaszarens 6a3br); SI —
sourceindex (unnekc uctounuka); DI — destinationindex (unnekc npuemnuka); SP — stackpointer
(ykazarenb cteka); CS — codesegmentregister (cerMeHTHBIH perucTp Koma kKomanm); DS —
datasegmentregister (cermeHTHBIH perucTp maHHBIX); SS — Stacksegmentregister (cermMeHTHBIM
peructp creka); ES — extensionsegmentregister (IOMONHHUTENBHBIA CETMEHTHBIA PErucTp
nauHbIX); IP — instructionpointer (cueTunk KoMaHx).

Peructpbl oO0miero Ha3Ha4deHUs NPUMEHSIOTCA JUId XpaHEHUs JaHHBIX. WX MOXHO
UCTIOJIB30BaTh BO BCEX apU(METHUYECKHX M JIOTHUECKMX KOMaHIaX. B To ke Bpemsi KaKabIii ux
HUX HMEET OIPECNICHHYIO CIeUanu3aniio (HEeKOTOphle KOMaHJIbl '"paboTaioT" TONBKO C
OTIpeNleIeHHBIMU peructpamu). Hampumep, KOMaHIbIl YMHOXEHHS M JICICHUS TPEOyIOT, YTOOBI
OJIUH U3 omnepaHaoB Haxoawics B peructpe AX uin B peructpax AX n DX (B 3aBUCUMOCTH OT
pa3Mmepa omepaHnia), a KOMaHIbl YIPaBICHHUsS ITUKIOM HCIONB3yIOT peructp CX B KadecTBe
cuerurka nukia. Perucrpsl BX u BP ouenp yacTo mcnosb3yroTcsi Kak 0a30Bble PErHCTPhI MPU
oOpamnienny k mamsTH, a Sl u DI — xak naaekcuele. Peructp SP 00bIYHO yKa3bIBaeT Ha BEPIIUHY
CTeKa — CIIeIMaIbHO OPraHU30BaHHOM 00acTH MaMATH, alnapaTHO MoepxKuBaeMoil B OBM.

Peructper AX, BX, CX m DX KOHCTPYKTHBHO YyCTpPOEHBI TaK, YTO BO3MOXXEH
HE3aBUCHMBII JOCTYI K MX CTaplleil ¥ Miajaiiell MoJOBUHAM; MOKHO CKa3aTh, YTO KaXJbIA U3
ATUX PErHCTPOB COCTOUT U3 JBYX OAaHTOBBIX PErUCTpoB, o00o3Havaembix AH, AL, BH u t.a. (H —
high, crapmmii; L — low, muamgmmii):

AX: AH AL
BX: BH BL
CX: CH CL
DX: DH DL
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| Butsr: | 158 |70 |

Takum 00pa3om, ¢ KaXKABIM U3 TUX PETUCTPOB MOKHO padOTaTh KAaK C €IUHBIM LIEJIBIM, a
MOXXHO paboTaTh U ¢ ero "mojoBuHkamu'". Hampumep, MOXKHO 3amucaTh ciioBo B AX, a 3aTeM
CUMTATh TOJIBKO YacTh cjoBa U3 peructpa AH win 3aMeHUTh TOJBKO YacTh B peructpe AL u T.1.
Takoe ycTpOMCTBO PETHUCTPOB MO3BOJIAET HMCHOJIB30BaTh UX AJsi pabOThl U C YHUCIAMH, U C
CHMBOJIAMHU.

Bce ocranbable perucTpsl Ha "MOJOBUHKHU" HE JENATCA, IOITOMY CUMTATh WM 3allUCaTh
ux coaepxumoe (16 OUTOB) MOKHO TOIHKO IEITUKOM.

Cermentnbie peructpsl CS, DS, SS u ES ucnons3yrorcs npu GoOpMHUPOBaHUH aIpPECcOB
KOMaH/I ¥ JIaHHBIX, PaCHOJIO)KEHHBIX B OrepaTuBHOM namsTu. OHU HE MOTYT OBITh ONEepaHIaMu
HUKAKHX KOMaH, KpOME KOMaH/ MePEChUIKM U CTEKOBBIX KOMaH]I.

Cuerunk komana IP Bcerma comepxut aapec (CMEIEHHE OT Haydaja IMporpammbl) TOM
KOMaH/bl, KOTOpasi JIOJDKHA OBITh BBIMOJHEHA ClEAYyIomed (Hayalo MPOrpaMMbl XPaHUTCS B
peructpe CS). Conepxumoe peructpa |P MOKXHO H3MEHHUTH TOJIBKO KOMaHIaMU NIepexo/a.

B mpoueccope mnmeercss ocoOblit peructp ¢uaroB. ®dmar — 310 OUT, MPUHUMAIOIIMIA
3Hauenue 1 ("¢uar ycraHoBieH"), eclii BBIIOJHEHO HEKOTOpoe yciioBue, U 3Hauenue 0 ("duar
copoiier") B mpotuBHOM ciyvae. B mporeccope Intel 8086 ucronb3yercs 9 ¢uiaros, kaxmaoMmy
U3 HUX TpucBoeHo ompenenennoe ums (ZF, CF u 1.1.). Bece onn coOpanbl B 16-pa3psaHom
peructpe (raroB (Kaxablii ¢uiar — 3TO OJUH U3 Pa3psIOB PETUCTPA, YaCTh €ro pa3psaoB HE
ucnonbzyercs). Dopmat peructpa ¢uiaros, OTpaxaroIuii pacpeaeeHne OTAeIbHBIX (IaroB 1mo
OuTaM 3TOro perucTpa, MpUBEACH Ha puc. 1.

OF

DF IF TF SF IF |

Auxiliary

carry flag
Zero flag

Sign flag

Trap flag

Interrupt
enable flag
Direction
flag
Overflow
flag

Puc. 1. ®opmar peructpa iaaros

HenocpencTBeHHOro aocTyna Kak K OTAENbHBIM (uiaram, Tak U K peructpy ¢uaros B
LIEJIOM LEHTPAJIbHBIN IPOLIECCOp HE MPEAOCTABISAET.

Hexotopsie (haru nmpuHSTO HAa3BIBATh (haraMul yCIOBHIA; OHM aBTOMAaTHYECKH MEHSIOTCS
IpU BBIMOJHEHUH KOMaHA W (UKCUPYIOT T€ WJIM WHBIE CBOWCTBA MX pe3yibTara (Hampumep,
paBeH 1M OH Hym0). Jpyrue ¢marn Ha3pBaroTCs (araMu COCTOSHHIA, OHM MEHSIOTCS W3
OporpaMMbl M OKasbIBalOT BIMSHHME Ha JajbHEiIIee IOBEAEHUE IMpoleccopa (Hampumep,
OJIOKHPYIOT MIPEPHIBAHUS).

K ¢naram ycnoBuii oTHOCAT:

— CF (carryflag) — ¢uar mepenoca;

— OF (overflowflag) — ¢bnar nepenonnenus;

— ZF (zeroflag) — dnar nyns;

— SF (sign flag) — dnar3naka;

— PF (parity flag) — ¢pmargersocTw;

— AF (auxiliarycarryflag) — ¢uar gomonHHTENEHOTO MTEPEHOCA.

@nar nepenoca (CF) nmpunumaer 3HaueHue 1, ecnu NpH CIOKEHMM IIENBIX YHUCEN
MOsIBUJIACh €IMHUIIA TIEpeHOoca, He "Biie3aronas’ B pa3psaHyl0 CETKY, WM €CJIM MPU BEIYUTAHUU
yucen 0e3 3HaKa NMepBoe U3 HUX ObLIO MeHbIe BTOoporo. B xomanmax casura B CF 3aHOocuTCA

121



our, BelmeqIUK 3a paspsaaHylo cetky. CF  ¢ukcupyer Taxke OCOOEHHOCTH KOMAaHJbI
YMHOXEHHUS.

@mnar nepenonnenus (OF) ycranaBiauBaetcst B 1, €Clid MPU CIOKCHUH WM BBIYHTAHUU
LENbIX YHUCENl CO 3HAKOM MOJYYWJICS Pe3yNbTaT, MO MOJIYJI0 MPEBOCXOSAUINI JTOMYCTUMYIO
BENMYUHY (ITPOU30IILIO MEPEIOTHEHUE MAaHTUCCHI U OHA "3aie3/1a" B 3HAKOBBIN pa3psii).

@nar nyns (ZF) yctanaBnuBaetcs B 1, eciu pe3ysibTaT KOMaHAbl OKa3aucs paBHbIM (.

@mnar 3naka (SF) ycramaBmuBaercs B 1, ecnu B omnepanuy HaJ 3HAKOBBIMH YHCIAMU
MOJIYYUJICS] OTPULIATEIbHBIN PE3yJIbTaT.

®mnar yetnoctu (PF) paBen 1, eciau pe3ynbrar ouepeAHON KOMaHIbI COIEPKHUT YETHOE
KOJIMYECTBO IBOMYHBIX €AMHUII. Y UUTHIBACTCSI OOBIYHO TOJBKO MPH OINEepalisax BBOJa-BhIBOA.

@nar nomomnutensHoro rmnepenoca (AF) Quxcupyer 0COOEHHOCTH  BBIOJHEHUS
orepanuil HaJl ABOUYHO-JECITUUYHBIMHA YUCIIAMHU.

K ¢naram coctostHuii OTHOCAT:

— DF (direction flag) — ¢nar nanpasnenus;

— IF (interruptenableflag) — ¢nar pa3sperienus npepbiBaHuii;

— TF (trap flag) — ¢mar TpaccupoBku.

@mar nanpasnenus (DF) ycranaBnuBaeT HampaBiieHHE MPOCMOTpPA O0NacTel maMsTH B
HenoyevHbIx komanaax: npu DF = 0 o0nactu nmpocMaTtpuBaroTcs "Briepea” (0T Havaja K KOHILY),
npu DF = 1 — B oOpaTHOM HarpaBiIeHUU.

®mnar pazpemenns npepeiBanuid (IF): mpu IF = 0 nporeccop nepecraer pearupoBarbh Ha
NOCTyNarolue K HeMy npepbiBanus, npu IF = 1 6aokupoBka npepbIBaHUN CHUMAETCS.

®mar tpaccupoBku (TF): mpu TF = 1 mocne BeimoaHeHUs KakI0H KOMaHJIbI IIPOIIECCOp
Jies1aeT IpepbiBaHue (C HOMEpOM 1), 4eM MOYKHO BOCIIOJIb30BAThCA MIPU OTIAJIKE IPOrpaMMBbl JJIst
€€ TPACCUPOBKH.

ApudMeTHKo-10ruuecKkoe yCTpOMCTBO MPEAHA3HAYCHO U OPTaHHM3aluu TepepadboTKu
UHGOPMAaLMU BHYTPH LIEHTPAJILHOTO Mpoleccopa. OHO MO3BOJISET BBINOIHATH apupMeTHuecKkue
U JIOTMYECKHE ONepalliy HaJ JaHHbIMM, a Takxke caBuru. K apupmernyeckum ormnepaunusim
OTHOCATCS: CIIOKEHHUE, BbIUUTAHHE, YMHOXKEHUE M JieleHue. B cocTaB joruyeckux omepanui
BXOJIT: oTpunianue, onepanus "MN", oneparus "MJIN" u onepanus "MCKJIIFOYAIOIIEE NJIA".

Kom-namsars sBisiercs "mocpeHUKOM' MEXIy MPOLIECCOPOM U ONEPATUBHOM NMaMSATHIO.
B Heli xpaHsaTcs Haubosee yacTo UCIOJIb3yEMbIE YUaCTKU ONepaTUBHON maMaTu. Bpems noctyna
npolieccopa K K3II-MaMITH B HECKOJIBKO pa3 MEHbIIE, 4eM K OObIYHOW mamsTH. 3a CYET 3TOro
cpeHee BpeMs JOCTyIa K NaMsTH 3HAUUTEIbHO COKPAIIAeTCs.

1. O3HaKOMHUTBCS C TEOPETUYECKUM MATEPUAIIOM.

2. Jatb onpenenenue apxutektypsl OBM.

3. Omnwucare cocTaB U Ha3HauY€HHE OCHOBHBIX OJIOKOB, COCTaBIISIFOIIUX CTPYKTYPHYIO
cxemy OBM.

4. Omnmcath pPErucTpoByr0 CTpykTypy mnpomeccopa Intel 8086 wu nHasHauenue
PETUCTPOB.

5. OnucaTts MEXaHU3MbI OPraHU3aluU ONIEPaTUBHON NaMSTH.

6. Onucatp crmocoObl TPeICTaBIeHUs TaHHBIX B OBM.

IIpakTuyeckoe 3ansaTue Ne 42 «MccienoBanne CHrHAI0B U OCTPOEHHE BPEMEHHOM
AuarpamMmbl padoTsl mpoueccopa Intel.»

Heab 3anaTus: VccnenoBanue CUrHaioB U IOCTPOEHUE BPEMEHHOI inarpaMMbl paboThI
npoiieccopa Intel.

Conep:xanue padorbl:

[Ipumem, uro B Hamem pacnopspbkeHuu umerorcs 9 Kb onepatuBHON mamsta u 5
BHEITHUX YCTPOUCTB. XapaKTepUCTUKHU 3aJJaHUI IpUBeACHbI B Tabmune 1.

Tabnuua 1. XapakTepucTUKy 3a1aHui.

Howmep HBpeM;I HHeono;u/IMoe HTpeGOBaHI/m KHTpe6OBaHHH K
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‘3az[aHH;1 HHOCTyHJIeHH;I anoueccopHoe BpeMs HOH HBY ‘

Bpemst BBoaa Kax10ro 3a1aHus OIpeaesnm 1o Gpopmyie:

tBBo;la =(q UN, e

g — BpeMms paboOThl OJHOrO BHEIIHEro YycTpoicTtBa (q=5 exa.BpemeHu), N — 4ucio
BHEIIIHUX YCTPOMCTB.

Taxkum oOpa3oM, eciau Obl 3a7aHUs BBINOJIHSUIMCH IO OJHOMY, TO Ha Ka)KA0€ 3a/laHue
ObU10 OBI 3aTPaYeHO BpeMs

T = tBBOI[a + thOI_I' B rrHe

T — Bpems BBINIOJIHEHHUS 3a]1aHus,

tipon. — IPOLIECCOPHOE BPEMS, 3aTPAYE€HHOE JIJIS BHIIIOJHEHUSA 3aJaHHU.

B OBM nmnocrynmaer MOTOK 3aJaHuii, MO3TOMY IpU OJHOBPEMEHHOM BBIIIOJIHEHUU
HECKOJIBKUX 3aJaHUH IPOLIECCOPHOE BpEMS paclpelessseTcss MeXIy HMMH paBHOMepHO. T.o.
pearbHO 3aTpadyeHHOE BpeMsi Ul BBHIMOJIHEHHS 3aJaHus > HE0O0XOAWMOTO IPOLECCOPHOTO
BPEMEHH.

JUisi TpOCTOTHI TMPENNOJOXKHM, YTO BCE BHEUIHME YCTPOWCTBA MOTYT paboTaTh
IapajuIe]IbHO, HE 3aJi€pKUBas APYyT ApyTa.

[Ipouecc nmocTpoeHus: BpEMEHHOM 1HarpaMMbl pacCCMOTPEH B Tabnuue 2.

Tabnuua 2. OnucaHue NOCTPOSHUs BpEMEHHON AMarpaMMmbl.

‘BpeMHH CoObiTHE ‘

[Toctymuno 3amanue 1. T.x. cBobogubix pecypcoB (OIl u BY) 3amanuio xBataer, oHO

t=0
Ha3HAa4YacTCs Ha BBIIIOJIHCHUC. (Ha‘lI/IHaeTCH BBO,Z[).

‘t =5 HBBOIL 3aBCPUICH U BCC MPOUECCOPHOC BPEMA OTAACTCA IJIsL BBIIIOJIHCHUSA 3a1aHUA 1. ‘

HOCTYHI/IJ'IO 3aJaHuc 2. CBO6OI[HBIX pPeCyYpCOB IJid BBIMMOJIHCHUA 3alaHUA HEAOCTATOYHO,
MMO3TOMY OHO ITOMCHIIACTCA B OUCPC/b.

HOCTYHI/IJ'IO 3aJaHuc 3. CBO6OI[HLIX PECYpPCOB [Jisd BBIIIOJIHCHUA 3aaHUA HEAOCTATOYHO,

t =12 |[moaToMy OHO TaKe MOMeIaeTcs B ouepeb. B ouepenu ceiiuac HaXOATCS 3aJlaHus 2 U
3.

[Toctynuio 3aganue 4. T.x. CBOOOJHBIX PECYPCOB 3a/IaHUIO XBaTaeT, OHO Ha3HAYAETCs Ha
t = 20 |BemonHenwue. [lepBoie 5 €. BpeMEHH MPOIIECCOPHOE BpeMs 3aJaHuio 4 He Tpedyercs u
€ro TOJTHOCTHIO MoJTyJaeT 3aganue 1.

3apepruiics BBoI 3aaanus 4. C 3TOro MOMEHTa BPEMEHH MPOIECCOp He00X0IuM 060uM
3amanusiM. [Iporieccop HaunHaer paboTaTh B MyJIbTUIIPOTPAaMMHOM pexume. Kaxmaoe u3
3ajanuil nomydaer 10 en. mpoueccopHoro BpeMeHu. B cymme mporeccopHoro BpeMeH!
3aTpadeno 20 ef.

t=25

3aBeplieHO BblOJMHEHUE 3anaHusi 1. Pecypchwl, 3aHsTble UM, OCBOOOXIEHBI. Temephb
CBOOOJTHBIX PECYPCOB AOCTATOYHO Il HA3HAUECHHUS Ha BBINIOJHEHUE 3a7aHus 2 uiH 3 (HO
t =45 |[He omHOBpemeHnHo). B nelictBue Bcrymaer aucnurmiimHa oOcmyxkuBanus FIFO. Ha
BBITNIOJTHEHME HAa3HAUYAETCS 3aJaHhe 2 — OHO IMOCTYIWJIO NEPBBIM (3aaHue 3 ocTaercs B
odepenn).

Te 5 en. BpeMeHHU, B TEUCHHUE KOTOPHIX BBIMOIHSIICS BBOJI 33/1aHUS 2, BCE TIPOIECCOPHOE
BpeMs (5 en.) momyuwsno 3amanue 4. BHOBR mporeccop HaumHaeT paboTaTth B
MYJIBTUIIPOrpaMMHOM pexume. 10 ef1. MpoeccopHOro BPEMEHH PACIPEICIISIOTCS MEKIY
3agaHuaMu 4 u 2.

t =50

‘t =60 HBBIHOJ'IHCHI/IC 3aaHusl 4 3aBEPIICHO, HO OCBOOOIUBIIMXCS PECYPCOB HEIOCTATOYHO ISt
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‘ HHazHaquHﬂ Ha BBINOJHEHUE 3a/1aHus 3. 3a1aHue 3 0CcTaeTcs B OUEPEaH.

3aBepIINIOCHh BBINOJIHEHHE 33JaHHs 2. OCBOOOIMBIIMXCS PECYPCOB JIOCTATOYHO ISt
t = 65 ||Ha3Ha4YeHUs Ha BBIINOJHEHUE 3a1aHus 3. 3aaaHue 3 BBIIOJIHACTCS B OJHONPOTrPaAMMHOM
peXUME.

|t =85 H3aBepHH/IJIOCB BBITIOJIHCHUE 3aJ]aHuUs 3.

Kakum 06pa3oM MOKHO MPOBEPUTH MPABHILHOCTD MOCTPOCHHSI BPEMEHHOU TUarpaMmbr?

Jlis 3TOro HEoOXOAMMO OIpeNeIUTh MO0 BPEMEHHOW AuarpaMmMe, CKOJBKO BPEMEHU
pabotan mpolieccop. ITo BpeMEHHbIE HHTEpBAJIBI ¢ t=5 10 t=65 u ¢ t=75 o t=85. B untepnaie ¢
t=65 nmo t=75 mponeccop mpocrauBai. Takum oOpa3om, mporeccop padboran B Teuenue 70 en.
BpPEMEHU.

Jlanee HeoOXOAMMO TPOCYMMHUPOBATH MPOIECCOPHOE BpeMsi BCEX BBIMOIHEHHBIX
3a1aHUM.

Tupoueccopa = 30+10+10+20=70 en.

3HavYeHHs paBHBI, CIEI0BATEIBHO, IMarpaMMa OCTPOeHa BEPHO.

Jlnis oueHku 3(pPeKTUBHOCTH AMCHUILIMHBI OOCITY)KHBAHHSI HAWJET CPEIHEB3BEIICHHOE

Bpemsi oOpameHusi. CornmacHo Qopmyse . HeobxomuMo HaiiTu B3BeLICHHBIE BpeMEHa
BBITIOJIHEHHS KQXI0T0 3a7aHus (JJaHHbIe OepeM U3 BPEMEHHOM auarpaMMbl ¥ TaOJUIIb):

1. W1 = (t3 — tn) /T= (t3 — tr[) / (tBBOZ[a + tnpou) = (t3 — tr[) / (q YN+ tnpou) = (45 — O) / (5 Yq
1 + 40) =
=1.00

2.W,=(65-7)/(541+15)=2.90

3. W3=(82-12)/(542+10)=3.65

4. W, =(60-20)/(54Y1+35)=1.00

T.o. Wep = (W1 + Wo + W3+ Wy) /4 =2.14.

IIpakTuueckoe 3ansaTne Ne 43 «M3yyeHue BHyTpeHHero ycTpoiicTea u
NPOrpaMMHOE YNIPaBJeHHEe CTAHAAPTHBIM Napa/uieJbHbIM NOpTOM PC»
Hean 3anaTHsA: V3ydeHne BHYTPEHHETO YCTPOMCTBA U IIPOIPAMMHOE YIIPABICHUE
CTaHJapTHBIM NapasuieabHbIM opToM PC.
Coaep:xanue padoThbi:
3ananne
1) 3anonaute Tabauiy kommnoHeHToB [1K

KomnoueHTHsI Omucanue

CucreMHas 1iara

ITpoueccop

OHepaTI/IBHaSI naMATh

Kopnyc

HMcTouyHUKHN TUTaHUS

Hakonutens Ha KE€CTKUX JUCKaX

Hakomurens CD-ROM/DVD-ROM

Knasuatypa

Mpuiuib

Buneoananrep

MouuTOop

3ByKOBasl IJ1aTa

Monem

2) 3anonHUTE TabJIMIly B COOTBETCTBUU C TEOPETUYECKHM MaTepHaIOM
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Taoauua PazbeMbl NOAKIIOYEHUA

Pa3znem

Tun pazpema

XapakTepucruka

[Ipumeyanus

ITuranue cucreMHOrO OJI0KA

[Iutanue MoHuTOpa

[TapannenpHbIl TOPT

[TocnenoBarenbHbIN OPT

Mouse

Keyboard

USB

LAN

3) 3anosHUTE TabIMILYy.

COM- | LPT-
opT | MmopT

USB

IEEE1394

IrDA

Bluetooth

[TapannensHbIi 1IN

nocJieI0BaTeIbHbIN UHTEpdElc

MakcumanbHas IpoIyCKHast
CIIOCOOHOCTh

[TonkmrogaeMele ycTpoiicTBa

KonnuecTBo 0AHOBpEMEHHO
MTOAKJIOYAEMBIX YCTPONCTB

[TpoBoHOM MM OeCTIPOBOIHBIIM

uHTepdeiic

4) K xakum untepdeiicam 1K oTHOcATCS pa3zbembl, NpEICTaBICHHbIE HAa STUX

pUCYHKax?
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6) CamocTosTenbHO, HCTIOb3Yst HTepHET-pecypcehl 3aI0IHUTE TaOJIUIy

Tun pazsema

XapakTepucTuka

[Tpumeuanus(CKOPOCTh Mepeayy,

HCITOJIH30BaHNUC)
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VGA
SPP (Standard
Parallel Port)
USB
EPP (Enhanced
Parallel Port )
ECP (Enhanced
Capability Port)
Line Out
Line In
Com

IIpakTnyeckoe 3ansaTue Ne 44 «Iloaka0ueHne J0MOJHUTEIbHOT0 000Py10BAHUSA H
HACTPONKA CBSI3H MEKAY 3JIeMEHTAMU KOMIIbIOTEPHOI CHCTEMBbD)

Leas 3aHATHA: U3YYUTh OCHOBHBIE OJIOKM W TepudepuiiHple  YCTpOWCTBA
MEPCOHAIBHOTO KOMITbIOTEPA, CIIOCOOBI X COCAMHEHMSI, KOHCTPYKTUBBI (pa3beMbl), OCHOBHbBIC
XapaKTEPUCTHKH (Ha3BaHUE, TUI Pa3beMa, KOJMUECTBO KOHTAKTOB, CKOPOCTh MIepeiayn TaHHBIX,
JIOTIONTHUTEJIbHBIE CBOWCTBA); HAYYUTHCS OINPEACTATh MO BHEIIHEMY BUIY THIIBI Pa3beMOB,
HNOJKII0YaeMoe K HHUM O00OpyZOBaHHME, 3HaTh OCHOBHBIE YCTPOHCTBA I€PCOHAIBLHOTO
KOMIIBIOTEpPa, WX HA3HAYEHHE U OCHOBHBIE XapaKTePUCTUKH; HAYYUTHCS OMPEIEISTh
KOMITOHEHTBl CHCTEMHOTO OJIOKa IO BHEIIHEMY BHJY, YSICHHUTH MOPSAAOK M CIIOCOOBI HX
COETUHEHMUSI.

Coaep:xanue padoThI:

B ocHOBY ycTpoiicTBa KOMITbIOTEpA MOJOKEH MPUHIUI OTKPBITOH apXUTEKTYPhI, T.€.
BO3MOXXHOCTh IOJKIIOYEHUS K CHCTEME JIOTIOJHHUTENBHBIX HE3aBHCUMO pa3paboTaHHBIX
YCTPOMCTB ISl PA3MUYHBIX MPHUKIAIHBIX TpUMEHEeHuH. Bce ycTpoiicTBa MOIKIIOYAOTCS K
CUCTEME U B3aMMOJEHCTBYIOT APYT C APYTOM Uepe3 0OLIYI0 HIMHY.

MunumanbHblii HaOOp amnmapaTHbIX CpPEACTB, 0€3 KOTOPBIX HEBO3MOXKEH 3amycK, U
pabora 1K onpenensier ero 6a3oByto koHburypamnuw. B 6a3oByro kordurypamuto [1K Bxonar:
CUCTEMHBIN OJIOK, MOHUTOD, KJIaBUAaTypa U PYYHONH MaHUMYISTOP - MBIIIb. BKIIIoueHHEe pyqHOro
MaHUITYJISITOpa B 0a30ByI0 KOHGUTypaluio OOYCIOBIEHO TeM, 4TO paboTa B COBPEMEHHBIX
rpaduuecKkux OMEepalMOHHBIX CcHCTeMax ©0e3 JTOro YCTpPOWCTBAa BO3MOXHA, HO KpaiiHe

3aTpyJIHUTEIbHA.
MoHWTOp CHCTEMHBIF BNoK
I

MmLUb—_J |

Enaenatypa

Pucynok 1.1.
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Cucremublii 610k. CucTeMHBIN OJIOK siBIsieTcs NeHTpanbHOU dacThio [IK. B kopmyce
CHCTEMHOTO 0JIOKa pa3MelIeHbl BHyTpeHHHE ycTpoiicTra [1K.

Cuctemubie Onoku IIK mMeroT pasiauyHbie JOMOJHUTEIBHBIC 3JIEMEHTHI (BEHTHIIATOP,
JUHAMHUK) U KOHCTPYKTHBHBIE OCOOEHHOCTH, OOYCJIOBJIEHHBIE HA3HAUEHHEM M YCIOBUSMU
skcruryataruu [1K. O0s13aTeNbHBIM y3]I0M CHCTEMHOTO OJIOKa SIBIISICTCS OJIOK MUTaHUS, KOTOPBIT
npeoOpa3yeT MOCTYIMAIIMK U3 CeTH MEepEeMEHHbIH TOK HampspkeHueM 220B B MOCTOSHHBIN -
3.3B, -5B u -12B a1 3neKTponuTaHusl BCEX BHYTPEHHUX YCTPOMCTB KOMIIbIoTEpa. OCHOBHBIM
napaMeTpoM OJIOKa MUTaHUs, yYUTbIBaeMbIM Ipu cOopke TpeOyemoin koHdpurypauuu IIK,
SBISICTCA €r0 MOINHOCTh. lluTaHME MOHHTOpa TaKXKE BO3MOXKHO 4Yepe3 OJOK MNHUTaHHA
CUCTEMHOTr0 0JIOKa.

Pucynoxk 1.2.

[To BHemHEMY BHUIY CHUCTEMHBIC OJIOKM OTIM4YaroTcs (opMoi kopryca (puc. 1.3).
HauOonee pacnpocTpaHeHHbIMH Ha CETOAHSIIIHHUMA J€Hb SBISIOTCS CHUCTEMHBbIE OJIOKH (hopM-
¢akropa ATX (Ha cienyoIIeM MNOPAKTUYECKOM 3aHATHUM PACCMOTPUM  OCOOEHHOCTH
KOHCTPYKLIMM CUCTEMHBIX OJIOKOB HOBOT'O NEPCIEKTUBHOrO hopM-dakropa - BTX).

CHCTEMHBIM BnokK

FroprzoHTaneHblA {Desktop) BepTHKanNeHBIA { Tower)
— Dcof0o NnocKKA —  ManopazmepHolA (MiniTower)
— Mnockkd (Slim) — CpegHepazmMepHbld (MidiTower)
| NonHopazmepHelA (BigTower)

Pucynok 1.3.

OcHoBo#i kopnyca (puc. 1.4) cucremHoro Onoka siBisercs kapkac (1), Kk KoTopomy
KpensiTcs: OJIOK MuTaHus (2), maHe b KperieHus MaTepUHCKOHN Tiathl (3), mepeaHss naHens (4),
a TaKXe CEeKUUHU IJI1 TUCKOBOJIOB pasmepoM 5,25- (5) u 3,5- (6). Oba Tuma cekuuii MOXKHO
UCIIOJIb30BAaTh JIJIsl HAKOMMTENEH Ha )KECTKMX MarHUTHBIX UCKaX.

B cocraB cucremHoro 0:10ka BXOAST cienyromue annaparuslie cpeacrsa [1K:

1. CucremHas (MaTeprHCKas) IJiaTa ¢ MUKPOTIPOIIECCOPOM.

1. OrnepaTuBHAs MAMSITh.

1. Haxonurenb Ha )K€CTKOM MarHUTHOM JTUCKE.

1. KouTponnepsl wunu agantepsl A MOAKIIOYEHHUS M yIPaBICHUS
BHeIHUMH ycrpoiictBamu [1K (MOHUTOD, 3ByKOBBIE KOJIOHKHU U JIp.).

1. [TopTh! 151 MOAKIIOYEHNS BHEITHUX YCTPOMCTB (IPUHTEP, MBI U Jp.).

1. BHeniHue 3anoMUHaOMUE YCTPOHCTBA Il THOKUX MarHUTHBIX JAUCKOB H

nazepHbix quckoB CD u DVD.

128



CHcTemHuiR Gnok Desktop CHCTeMHBIR Gnok MiniTower

Pucynok 1.4.
Ecnu OTKpBITH KOpPIIyC CHUCTEMHOrO OJIOKa, TO MOXXHO YBHUJETh OOJIbIIYIO IJaTy, Ha

KOTOpPOM pa3MelIaloTCsl MHUKPOCXEMbI, JJIEKTPOHHbIE YCTpPOHCTBA U pa3beMbl (cioThl). B
pa3beMbl MATEPUHCKOM IJIAThl BCTABJIEHBI IJIAThl MEHBLIETO pa3Mepa, K KOTOPBIM, OCPEICTBOM
Kabenei, MoIKIII0UYeHbI eprudepuiiHbIe YCTPOICTBA. DTO M €CTh CUCTeMHas Tuiata (puc. 1.5).

Pucynok 1.5.
Ha cucreMHo# maTe moMuMo Tporieccopa pacrooxkensl (puc. 1.6):
1. Yuncer (MUKPOIPOIIECCOPHBIN KOMIUIEKT) - HA00Op MHUKPOCXEM, KOTOpBIC

YOpaBISIIOT — pabotoli  BHyTpeHHux ycTtporctB I[IK w  ompemensoT OCHOBHBIE
(G yHKIIMOHATBHBIE BO3MOKHOCTH MaTEPHUHCKOM TJIaThI.

1. IuHbl - HA00P NPOBOAHUKOB, TIO KOTOPHIM MPOUCXOAUT OOMEH
CUTHAJIAMH MEX]ly BHYTPEHHUMH YCTPOMCTBAMHU KOMITbIOTEpA.

1. OnepaTtuBHasi NaMATH - HA0OP MMKPOCXEM, NpPEeIHA3HAYEHHBIX JUIS
BPEMEHHOI'0 COXPAaHEHHUSI TAHHBIX, T0KA BKIIOYEH KOMITBIOTED.

1. IlocTrosinnoe 3anoMHHam1Iee YCTPOMCTBO - MUKpPOCXEMA,
NpeAHa3HayYeHHasl JUIsl IOJITOBPEMEHHOTO XPAaHEHUs JAaHHBIX, JIaXe MPHU OTKIHOUYEHHOM
KOMIIBIOTEPE.

1. Pa3zbembl (¢J10THI) 11 TOJICOEAMHEHUS JOTIOTHUTENIbHBIX YCTPOUCTB.
OcHOBHBIE 3JIEMEHTHl CHCTEMHOW IIaThl TIOKa3aHbl Ha puc. 1.6, rae mmdpamu

0003HAYEHBDI:
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. Pazpem miia mukpornponeccopa.

. CHOTBI 17151 MOJTYJIE ONEpATUBHOW MAMSITH.

. Uurepdeiice mmnbl PCL

. Mukpocxema CUCTEMHOM JIOTUKHU (YHTICET, 4.1 - ceBepHBI MOCT, a 4.2 - F0)KHBII MOCT).
. HTepdeiich! i MoKII0YeHHUS JKECTKUX JAUCKOB.

. brok nopToB BBO1a/BRIBOIA.

. Uarepdeiic mmnsl AGP 11 moAKII0YeHNsT BUI€0aJanTepa.

NN N R W=

Pucynoxk 1.6.

HNurtepdeiicel IIK. B obmem ciayuyae moj craHAapTHBIM HHTepQeiicoM MOHUMAaeTcs
COBOKYITHOCTb YHU(HUIIMPOBAHHBIX aNNapaTHBIX, MPOrPAaMMHBIX M KOHCTPYKTHBHBIX CPEJCTB,
HEOOXOUMBIX Ul pealu3aly B3auMOAEUCTBUS Pa3INYHbIX (YHKIIMOHAIBHBIX KOMIIOHEHTOB B
cucremax. IIpuMeHUTENHHO K TMEpPCOHATBHBIM KOMIIbIOTEpaM K CTaHJapTHBIM HHTep(eiicam
OTHOCSITCSI BCE MOPTHI BBOJIAa/BBIBOJIA, PAa3IMUHBIE CIOTHI pacuiupenus cucremMHon muatsl (PCl,
AGP) u npyrue pazbeMbl, HUCIOJIb3YeMble sl TOJKIIOUEHHUS PAa3IUUHBIX YCTPOMCTB B €IMHOE
enoe.

PaccmoTpuMm HaGop M BHEUIHMH BMJI MHTEepQEilcOB, pa3MEIIEHHBIX Ha 3aJHEH CTeHKe
cucteMHoro Omoka (puc. 1.7). Bce stu umnTepdeics mnpeaHazHaYeHBbl IS MOAKIIOYCHUS
nepuepuiHbIX YCTPONUCTB K MEPCOHATILHOMY KOMIIBIOTEDY.
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MopTt PS/2 an=a Pazbem gna NogKnNHYE HHMEA
NogcoedMHEHWA CHCTEMHOMD ONoKa K CeTH
“rpiwe ANEKTPONKMTaHMA

NopT P5/2 gNA nogcoegrHeHKA =
KNagHaTypel =il

MNopTel WKHE USBE WM NoOK, CETH—%

MNocnegoEaTentHelA COM-nopT

MapannenbHeld LPT-nopT

Braeo ebixog (YEASSYGA)

PasbemMbl 4NA NOAKAHIHEHHA AKYCTHUECKKE
CHMCTEM, MHKpODOHa M NMHERHBIF BXOA

MIDL/GAME - nopT

i -
Pucynox 1.7.
ITopT PS/2 - nm1eCTUKOHTAKTHBIN pa3beM, UCIIOIB3YEMBIN ISl TIOJKIIOYEHHS] KJIaBUATypPbl
U PY4YHOTO MaHUMYJISATOpa. DT pa3beMbl MOJKIIIOUEHBI K €TUHOMY KOHTPOJUIEPY.

Buaxa Poserka
(ycTaHaBIHBAeTCA (ycraHaBiHMBaeTCs
Ha Kabere) Ha KOpIIyce

CHCTEMHOTO 0JIOKa)

MocnenoBareanbubliit COM-nmopt (RS-232) - nanHblii  MOPT  MCHONB3yeTCSl  JUIs
TIOJIKJTFOUEHUST MoJieMa. PaHee HCIONB30BAJICA M JIJIS MOJKIFOYCHHUS PYYHOTO MaHUIYJISITOpa
("mprmm"). IlopT crampmaptu3upoBaH B AByx BapuanTax 9 (DB9) m 25-xkonrtaktbii (DB2S).
[MocnenHuii BapuaHT NMPaKTHYECKH HE PEATM3yeTCS] B COBPEMEHHBIX CHCTEMHBIX Oyiokax. Jlis
ACMHXPOHHOTO PEeXHMMa TPUHATO HECKOJIBKO CTaHIapTHBIX ckopoctedd oomena: 9600, 19200,
38400, 57600 u 115200 6ut/c.

Bunka

Poserka
(ycranaBnmBaeTCs a
(ycTaHaBnuBaeTcs Ha
KopIyce CHUCTEMHOTO
kabene)
0J10KQ)
1 = g 1
o0 0a0
oooD
B 9 a a]
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1 13 13 1
i---.-.---.-.-.I.-.-'---:J QﬂaDn-:gnﬁuqn:ﬂa::qn:)
14 25 25 14
Mapamneasubrii nopt (LPT) - 3ToT OpT M3HaYaIpHO pa3padaThiBajics Kak uHTepdeiic
JUTSL TIOJKJII0YeHUS TpuHTepa. Takke MOXKeT ObITh UCIOIB30BaH AJIs MOAKIIOUEHHUs CKaHepa WIn
IUIOTTEPA, UMEIOIIETO COOTBETCTBYIONMI nHTEepdeiic. CkopocTs oOMeHa He Boimie 150 Kobaiit/c
NpU 3HAYUTENIBHOW 3arpy3ke mpoueccopa. B 1994 r. Obu1 mpunsar crangapt IEEE1284,
onpeaenuBmuii cnienudukanuo moproB SPP, EPP u ECP. HdononunurtensHble pexumbl EPP
(Enhanced Parallel Port - ynyumiennsiit mapamtensusiii mopt) u ECP (Extended Capability Port -
MOPT C PaCIIMPEHHBIMU BO3MOXHOCTSIMHU) MO3BOJIUIIM BBECTH MMOAJACPKKY JIBYHANPABIECHHOIO
oOMeHa ¢ ammapaTHBIM C)KaTHeM JaHHBIX (ycTaHaBimBaeTcs mnporpammoi Setup BIOS). B
KauecTBe pa3beMoB crnenudukanueii onpenenensl Tum A (DB-25), Tun B (Centronics) u tan C
(koMTIIaKTHBIN 36-KOHTAKTHBIN).

Bunka Pozerka
(ycranaBiuBaeTcCst Ha (yCTaHaBJIMBACTCS Ha
kabere) KOpITyCe CHCTEMHOT'0 OJI0KA)

1 13 13 1
¥ 8 B 8B FRFEE RN o000 OoOO0GOO0800
R RS E R R R R W 900000000000
14 25 25 14

BuneoBbixoa (15-KOHTaKTHBIA pa3beM) - HCIOb3yeTes s nmoakiaroueHus VGA/SVGA
MOHMTOpPA K CUCTEMHOMY OJIOKY, a IMEHHO, K BUJeoagantepy. B ciydyae HHTErpupoOBaHHOTO B
CUCTEMHYIO IUIaTy BHJAEOAJANTepa BHUACOBBIXOJ Pa3MEIIACTCS Ha CTaHJAPTHOM IaHENIH, Kak
MoKaszaHo Ha puc. 1.7.

Pazbem s moak/aOYeHHss K JokaabHoi ceTH (RJ-45) - BOCBMUKOHTAKTHBIN
uHTepdeiic A NOAKIIOYEHHs] KOMIIbIOTEpa K JIOKaJIbHOH ceTu. B ciayyae MHTErpupOBaHHOIO B
CHCTEMHYIO IJIaTy ceTeBoro ajgantepa uHtepdeiic RJ-45 pazmemaercs Ha cTaHIapTHON MaHenu
uHTepdeiicoB (kak Ha puc. 1.7). Jpyroil BapuaHT -pa3MelIaeTCs] Ha YCTAaHOBJIEHHOM CETEBOM
ajanrepe.

MIDI/GAME mnopr - ucriosib3yercss JUisl MOAKIIOYEHUS MYJIbTUMEIUWHBIX HIPOBBIX
YCTPOMCTB, HAIPUMEpP, CHHTE3aTOPA U UTPOBOIO MaHUIYJIATOpa "HKONCTHKA" .

B apxurtexkType COBpEeMEHHBIX MEPCOHAIBHBIX KOMIIBIOTEPOB BCE OOJbIIEE 3HAUCHHE
NprOOpETaIOT BHEIIHUE IIUHBI, CIyXKalue JUIsl MOAKIIOUSHNS Pa3InYHbIX YCTPONCTB, TAKUX Kak
BHemrHue Hakonurtenu flash-mamsaTu 1 HakomUTENHN HA JKECTKUX MarHUTHBIX auckax, CD/DVD-
YCTPOMCTBA, CKaHEpPbl, NMPUHTEPHI, IH(poBbIe Kamepbl U Jp. OCHOBHBIMH TpeOOBAHUSAMHU K
TaKUM ILIMHAM U UX UHTep(delicaM 3aKiI04aroTcsl B BHICOKOM OBICTPOJIEHCTBUHU, KOMIAKTHOCTH
uHTepdeiica u yno0cTBe KOMMYTAllMU YCTPOUCTB MOJIb30BATEIIEM.

B cospemennbix I[IK k Takum BHemHMM muMHaAM U uHTepdeiicam ortHocstcs: USB,
FireWire, IrDA, Bluetooth. ITocnenuue aBa nuTepdeiica oTHOCIATCS K Kiaccy OeCHpOBOIHBIX
uHTEep(decoB.

IMuna wu wunrepgeiic USB. Apxurekrypa mmasl USB mnpeacraBiser co0oif
KJIACCMYECKYIO TOMOJIOTHIO "3Be37a" € MOCIeI0BaTENIbHOM Nepeayeil JaHHbIX, B COOTBETCTBUU C
KOTOpPOH B cHCTeMe NOJDKEeH ObITh KOpHEeBOHM (Bemymmii) koHueHtpatop USB, k koTopomy
nojkitoyarorcs nepudepuiinsie konueHTparopbl USB (puc. 1.8, BHemHUI KOHIEHTpaTop Ha 4
nopra USB), a HemocpeAcTBEHHO K HHMM MOJKIIOYAIOTCS MepudepuiiHbie ycTpoHcTBa ¢
untepdeiicom USB. Ilepudepuiinpie KOHLIIEHTPATOPHl MOTYT MHOJKIIOYAThCS APYT K IPYTY,
o0pa3yst KacKabl.
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Pucynoxk 1.8.

KopHeBo#i KOHIIEHTpaTOp PacMoOIOKEH B OJHOM M3 MUKPOCXEM CHUCTEMHOM JIOTUKHU (Kak
IPaBUJIO, ITO FOKHBIA MOCT yuIiceTa). Beero uepes oaun kopHeBoi koHueHTpatop USB Moxer
OBITH MOAKIIOUEHO A0 127 ycTpoiicTB (KOHLIEHTpaTopoB U ycrpoicTtB USB). OnHako, yunThiBas
OTHOCHUTEIIbHO HEBBICOKYIO IPOMYCKHYIO0 criocobHocTh muHbl USB Bepcuu 1.1 (mo 12 M6ut/c),
YTO C YYEeTOM CIYXEOHBIX pacxomoB cocraBiser | MOaiT/c, ONTHUMAaIbHBIM SBISETCS
HOJKII0UYEHUE 4-5 HU3KOCKOPOCTHBIX YCTPOUCTB (KJIaBUATYpa, MAHUITYJISATOP, CKAHED).

[TpoGiema HU3KOW MPOIMYCKHOW CIOCOOHOCTH YaCTHYHO pEIIeHa Bepcuei mHTepdeiica
USB 2.0, B cOOTBETCTBMM C KOTOPOH NMHKOBasi MPOIYCKHas CIOCOOHOCTh yBenuueHa 10 480
Moburt/c (60 M6aiiT/c). DTOr0 BHOJHE AOCTATOYHO JJISi pabOTHl THIMYHBIX coBpeMeHHBIX USB-
YCTPOMCTB: MPUHTEPOB, OPUCHBIX CKAaHEPOB, HUPPOBBIX (HoTOKaMep, JHKOUCTUKOB U Jip. (Ooiee
CKOPOCTHBIE YCTPONCTBA JOKHBI MOJKII0YAThCs OJIMKE K KOPHEBOMY KOHLIEHTPATOPY).

Bce ycrpoiictBa USB coeaunsorcs Mexay coOoil YeThIpeX:KMIbHBIM Kabenem (puc.
1.9).

%
&
&

-

= - TN

Pucynox 1.9.

[To onmHoM mape mnepemaroTcsl MAaHHBIE, 10 JIPYTOM - AIEKTPONHUTAHUE, KOTOpPOE
ABTOMATHYECKH TOJKJIIOYACTCd YCTPOWCTBOM TMpH HeoOxomumocTH. Ha KoHmax kabemns
MOHTUpYIOTCS pazbeMsl THIOB "A" 1 "B". C nmomombo pazsema "A" yCTpONHCTBO MOIKIIFOYAOT
K KOHIIeHTpaTopy. Pa3bem Tuna "B" ycTaHaBinMBarOT Ha KOHLEHTPATOPHI AJS CBS3H C APYTUM
KOHIEHTPAaTOPOM M Ha YCTpPOMCTBa, OT KOTOPBIX Kabenb JOHKEH OTKIHYaTbes (HampuMep,
CKaHEpBHI).

Pozerka tumna "A"
(ycranaBnMBaeTCs Ha
KOpIyCE€ CUCTEMHOTO

01oKa)

Bunka tuma "A"
(ycranaBnuBaeTcs Ha
kabere)
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Poserka Tuna "B"

Bunka tuna "B" (ycraHaBiMBaeTCs Ha
(ycranaBiuBaeTcs Ha KopIryce
kabere) nepudepuitHOTO
yCTpONCTBA)

- W

Crenndukamust USB omnpenenser nse wactu uHTepdelica: BHYTPEHHIOW U BHEITHIOK.
BHyTpeHHsI1 wacTh [JeJUTCS Ha anmapaTHylo (COOCTBEHHO KOpPHEBOM KOHIIEHTPAaTop U
koHTposuiep USB) u mporpamMHyro (IpaiiBepbl KOHTpOJulepa, IIMHBI, KOHLEHTpPAaTopa,
KJIMEHTOB). BHENIHIOI YacTh MNpenCTaBlIAIOT YCTPOWCTBA (KOHLIEHTPATOPbl U KOMIIOHEHTHI)
USB. s obecnieueHusi KOPPEKTHOH pabOTHI Bce YCTPOWCTBA AEIATCA Ha KIACCHI: IPUHTEPHI,
CKaHepbl, HAKONMTENM U T. 1. Pa3nencHue ycTpONCTB Ha KJIACChl IPOUCXOAUT HE IO HX
[[EeJIEBOMY HA3HA4YE€HMIO, a MO €IUHOMY crocoOy B3ammojerctBus ¢ muHOoM USB. Ilostomy
JpaiiBep Kilacca NPUHTEPOB ONPEAECISAET He ero pa3pelieHue WK LIBETHOCTb, a CII0co0 nepesadu
(OOHOCTOpPOHHMIM WM  JIByHAlpaBiI€HHBbIM) JaHHBIX, MOPSAOK HHULMAIU3ALUU  TIpU
nonkimoueHuu. Takxke cnenudukanus USB npenycmarpuBaet unrepdeiic mini-USB.

B unrepdeiice USB peanuzoBana mnpoleaypa MOAKIOYEHUs Nepudepur K MIMHE "B
ropsiueM pexume", T.e. 0e3 OTKIIOYEHMsS MUTaHUS cucTeMHoro Onoka. IlogkmroueHHoe B
CBOOOAHBIM TOPT YCTPOWCTBO BBI3BIBAET IMepenaj HamnpsbkeHuss B uenu. Konrtposuiep
HEMENJIEHHO HaIpaBJIIeT 3ampoc Ha A3TOT mopT. IIpucoennHeHHOE yCTPOMCTBO NPHUHUMAET
3aMpoc M MOCHUIAET NAaKeT C JaHHBIMU O KJacce YCTPOWCTBA, IMOCJIE YEro YCTPOWUCTBY
NPUCBAaUBAETCs YHUKAJIbHBIN HIEHTH(PUKALMOHHBIH HOMep. Jlanee mporcXoIuT aBTOMaTH4ecKas
3arpy3ka W akTUBalus JpaiiBepa yCTpOHCTBa, €ro KOH(UIYpHUpOBaHHE U, TEM CaMbIM,
OKOHYATEJILHOE TOJKIIIOYEHHE YCTPONCTBA. TOYHO Tak K€ NMPOMCXOIUT MHULUAIN3ALUS YyXKeE
MOJICOCTMHEHHOTO U BKJIFOYaEMOT0 B CETh YCTPOMCTBA (HAIIpUMeEp, MOJIEMa).

HNutepdeiic TEEE1394 (FireWire). Konkypentom wuntepdeiica USB 2.0 Ha
CETOAHSIIHUN JIEHb SBJISIETCS MMOCIe0BaTeNbHbIN InppoBoil nuTepdeiic FireWire, Ha3piBaeMblil
takxke IEEE1394 (iLink - ToproBas mapka Sony). OToT MHTepdeiic, paccMaTpUBarOLIUiics Mo
HayaJly Kak CKOpocTHOM BapwaHT mHTepderica SCSI, Obu1 mpemnokeH kommanueit Apple. B
Hauyasne 90-X roJloB BBIIIJIO TEXHHUUECKOE ONMUCaHHue 3Toro unrepgeiica B Buae crangapra IEEE
1394 (Institute of Electrical and Electronic Engineers - HHCTUTyTa HWHXXEHEPOB IO
IIEKTPOTEXHUKE U DJIEKTPOHUKE).

Crneuunduxanus narepgeiica IEEE1394 nmpenycmaTpuBaer mocieoBaTeabHy0 Iepeaady
OaHHBIX co ckopoctsimu 100, 200, 400, 800 Mowut/c (mocnenHee 3HA4YCHHE HE
CTaHJapTU3UpPOBaHO). Bribop mocnenoBarenbHOro HHTEpdeiica 00ycloBIeH HEOOXOAUMOCTHIO
CBSI3aTh y/aJCHHbIE BHEIIHUE YCTPONCTBa, pabOTaloIIKe ¢ Pa3IMYHBIMU CKOPOCTSIMH. B 3TOM
ciydyae obecrieunBaeTcss UX paboTa MO OJHOW JIMHUM, OTCYTCTBHE TPOMO3JKHUX Kalenel u
nueiidos, rabaputHeix pazbemoB. [losBienue mocnenoBatenbHbix HHTepGeiicoB IEEE1394 u
USB mpuBeno K BBITECHEHUIO MapajlielbHbIX HHTep(EcoB I MOJKIIOYEHUS BHEUIHUX
YCTPOMCTB.

Tomonorus wuntepdeiica IEEE1394 "npeBoBumHas", mpu 3TOM cuUCTeMa aJpecaluu
obOecrieunBaeT TOIKIIOYEHHE A0 63 yCTpOWCTB B OMHOW ceTH. J[Jsi CBSI3U MEXIY CETSIMH
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CYIIECTBYIOT MOCTHI, JJisi OOBbEIUHEHUSI BETBEH B OJUH Y3€I - KOHLEHTpaTopsl. [loBTOpuTenu
CIIy’KaT JJisl YCUJIEHHUsI CUTHAJIOB NPH JUIMHE coeAnHeHus Oonee 4.5 meTpoB. Beero Moxert ObITh
cBsa3aHo 10 1024 cereil nmo 63 ycrpoiictBa B kaxnoil. Bee yerpoiictBa IEEE1394 coenunsitorcst
MeX1y co00# MIeCTHKUIbHBIM SKPAaHUPOBAHHBIM KabelieM, UMEIOIUM JIBE Maphbl CUTHAJIBHBIX U
napy NUTalOLUX MPOBOAHMKOB. IloakitoueHue OCYIIECTBIAETCS C IOMOLIBIO CTaHJIAPTHOMN
napbl "Buiika - pozetrka" (puc. 1.10,puc. 1.11). KopueBoe ycrpoiictBo unTepdeiica BbITOIHSAET
¢ynkuuu ymnpasneHus: muHOH. IlepBoHaYambHO TakMe YCTPOWCTBA pa3padaThIBAIUCh B BHJE
miat pacmmpenus (puc. 1.11), B nanpHelimeMm noanepxkka IEEE1394 crana peann3oBbIBaThCS B
HAOOpe CUCTEMHOM JIOTUKHU (YUIICETE) CUCTEMHOM TIIATHI.

o 6 X

IEEE1394 0 USB

Pucynok 1.10.

Pucynok 1.11.

ABromatnueckas kKoHpurypamwus uarepdeiica IEEE1394 npoucxoaut mocie BKIFOUESHUS
NUTAHUS, OTCOEAMHEHHUS WIM MOJKIYeHus ycrpoiictBa. Ilpu n3meHeHuM KoHuUrypanuu
MI0JIaeTCsl CUTHAN cOpoca U MPOU3BOIUTCS HOBAsl HACHTU(PHUKALUS IepeBa.

Kak u USB, mmuaa IEEE 1394 o6ecneunBaeT BO3MOXHOCTh NEpPeKOH(UTYpalluu
amnmapaTHbIX CPEICTB KOMIbIOTepa 0e3 ero BBIKIIOYEHHUS. B COOTBETCTBHMU C TNPHHSTHIM
crangaptoMm IEEE1394 cymectByer fBa BapuanTta pa3beMoB U kabenei (puc. 1.12).
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Pucynok 1.12.

[lepBb1ii BapuaHT ¢ 6-kOHTakTHbIM pazbeMoM IEEE1394 npenycmarpuBaer He TOJIBKO
nepegavyy JaHHBIX, HO M TOJady JIEKTPONUTAHUS Ha MOJKIIOYEHHBIE K COOTBETCTBYIOLLEMY
kouTposuiepy 1K ycrpoiictea IEEE1394. [Tpu sToM 00111t TOK OrpaHu4eH BeanunHoi 1.5 A.

Bropoii BapuanT ¢ 4-koHTakTHEIM pazbeMoM IEEE1394 paccuuTan Tonbko Ha nepenavy
JaHHBIX. B 3TOM ciyyae moJkiroyaeMble YCTPOMCTBA JOJKHBI UMETh aBTOHOMHBIE MCTOYHUKU
nutanus. Uarepdeiic [EEE1394, ucnonb3yemsliii 7151 TOAKIIOUEHUST PA3IMYHOTO BUIEO U ayIHO
0o0opynoBaHus (TeNEBU30pbl, BUICOMArHUTO(OHBI, BUACOKAMEPHl U T.I.), OCYIIECTBIISIOIIETO
nepegavy JaHHBIX B IM(PPOBOM KOJi€, LIMPOKO M3BECTEH Mo Ha3zBaHueM iLink (ToproBas mapka
Sony).

HNudpaxpacueiii uarepgeiic IrDA (Infrared Data Association). IrDA otHocutcs k
KaTeropuu OecnpoBOJHBIX (Wwireless) BHemIHMX HMHTepQeEicoB, 0JHAKO, B OTIMYUE OT Pajauo-
uHTep(deiicoB, KaHAI Nepesaud WH(OpMalUK CO3/AaeTCs C MOMOIIBI0 ONTHYECKUX YCTPOMCTB.
Nndpakpacubiii (UK) oTKpBITEI ONTHYECKUI KaHAJ SBJISETCS CaMbIM HEIOPOTUM U yJOOHBIM
uHTepdelicom nepesaun JaHHBIX Ha HEOONbIINE PACCTOSIHUS (10 HECKOJIBKUX JIECSITKOB METPOB)
cpeau Apyrux 0ecrpoBOAHBIX JIMHUM Nepesadyu HHQOpMaIiy.

Texunuecku unTepdeiic IrDA ocHOBaH Ha apXHTEKType KOMMYyHUKannoHHOro COM-
nopta 1K, KoTopblif uCONb3yeT YHUBEpCATbHBIA AaCHHXPOHHBIN pUeMoIiepeaTyiK U padoTaeT
co ckopocThio mnepenaun naHHbIx 2400-115200 6ut/c. B IrDA peanuszoBan monyayrieKCHBIN
PEXUM IIEpelauM JaHHBIX, T.€. IPUEM U MIepeaaya JaHHbIX IPOUCXOIUT 110 OYEPEAH.

[lepBeiM BapuanTom uHTepdeiica IrDA cran crangapt Serial Infrared standart (SIR).
OTOT cTaHmapT olecreyuBaeT Nepeaady JaHHbIX co ckopocTbio 115.2 K6ut/c. B 1994 rony
IrDA Opina onybnukoBaHa cnenugukanus Ha oOImMi cTaHaapT, NOAy4YuBIINM Ha3BaHue IrDA -
standart, xoTopelii Bkmrouan B ceOsi ommcanue Serial Infrared Link (mocmemoBarenspHast
uH(ppakpacHas nuHug cBsizu), Link Access Protocol (IrLAP) (mpotokon poctyma) m Link
Management Protocol (I'LMP) (mportokon ympasnenus). C 1995 roma xommanust Microsoft
BKJIFOUIIIA TOMIEPKKYy uHTepdeiica IrDA-standart B cranmgapTHBIH MakeT OMNEPAIMOHHON
cucrembl Windows 95. B Hacrosimee Bpems IrDA-standart? camerii pacmpocTpaHeHHBIH
CTaHJAPT JUIs OpraHu3alyu nepefadd HHPOpMaLKU 0 OTKPBITOMY HH(PPAKPACHOMY KaHally.
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Ha puc. 1.13nokazan unrepdeiic IrDA, moakmouaemblii K CUCTEMHOMY OJIOKY yepe3
USB mnopt. B MOOMIBHBIX YCTpOWCTBaxX TakoW WHTepdeiic BcTpamBaeTcs, Kak IMpaBUIIO, HA
JIMLIEBOM CTOPOHE KOPITyca.

Pucynok 1.13.
Hurepdeiic Bluetooth oTHOCHTCS K NepCcHeKTUBHBIM OeCIPOBOIHBIM HMHTepdeiicaM nepenadn
JaHHBIX. DTOT HHTep(delc aKTUBHO pa3pabaThIBacTCs U MPOABHUTaeTcsi KoHCopimyMoM Bluetooth
Special Interest Group (Bluetooth SIG).
Texnonorust Bluetooth pa3pabaTsiBanack st TOCTPOSHUsT OSCIIPOBOIHBIX TIEPCOHAIBHBIX CEeTEH
(WPAN, Wireless Personal Area Network). B 2001 rony 6s11 npunst crangapt IEEE 802.15.1,
OMNUCHIBAIOIINN TEXHOJOTHIO MOCTPOCHUs Takux cered, a B 2002 roay TEXHOJIOTHS MOJTy4dusa
pasButue B crangapte IEEE 802.15.3 (mpoTokou cBsi3u A1 O€CIPOBOJHBIX YaCTHBIX CETeH).
Enuanunas Bluetooth-cucrema coctout w3 MoOmyns, OOECIEUMBAIOIICTO PAIHOCBI3b, U
IPUCOETUHEHHOI0 K HEMY XOCTa, B KayecTBE KOTOPOTO MOXET BBICTYNATh KOMIIBIOTEp WU
moboe mepudepuitnoe ycrpoiictBo. Bluetooth-mMomynn 0OBIMHO BCTpaMBarOT B YCTPOKMCTBO,
HNOJKJIIOYAIOT uepe3 AOCTynHbI mopT nubo PC-kapty. Moaynab COCTOMT U3 MEHEIKepa
coenuuenui (link manager), KOHTpoJUIepa COSTUHEHUH U TIpUeMoTiepeIaTInKa ¢ aHTeHHOW. JIBa
CBSI3aHHBIX 10 Pajino MOAYJ 00pa3zyroT MUKoHeET (piconet). [Ipuyem onuH U3 Moxyneit urpaer
pons Bexymiero (master), BTOpoi - Bemomoro (slave). B mukoHeTe HEe MOXeT OBITH OOJIBINE
BOCBMU MOJYJEH, MOCKOJBKY aJpec aKTHBHOTO YYaCTHHKA IHKOHETa, MCIOJb3YeMbIH Iis
UICHTUQUKAINN, SBISIETCS TPEXOUTHBIM (YHUKAJIBHBINA aJpec MPHUCBAUBACTCS CEMH BEIOMBIM
MOJyJsIM, BEOyUIMH MOAYJIb HE HMMEeT ajJpeca, a HYJIEBOH aapec 3ape3epBUPOBaH s
mpoKoBemarenbHbIX (broadcast) cooOtieHuit).
OnTtumanbHbI paguyc neiictBus mMoayns - 1o 10 M (B HacTosiee BpeMs yAaloch YBEIUYHUTh
JnanbHOCTh CBsi3u 10 100 meTpoB mpu paboTe BHE momernieHui). J(nama3zon paboymx 4acTtoT
2.402-2.483 TITu. KommynukanuoHHbIH KaHan Bluetooth wumeer mnukoByr mpOMycKHYIO
cnioco6HocTh 721 Kbut/c. I yMeHbIIEHUS TOTEPh U 00ECTIEYeHHSI COBMECTUMOCTH TTHKOHETOB
gactoTa B Bluetooth mepectpauBaercs ckaukoobpasno (1600 ckaukos/c). Kanan pasneneHn Ha
BpEMEHHBIE CJIOTHI (MHTEPBAIBI) JUIMHOW 625 MC (BpeMsi MEXIy CKauyKaMH), B KaXKIbIM M3 HHUX
YCTPOMCTBO MOXKET IepenaBaTh MH(POPMALMOHHBIM makeT. [ MOTHOIYIUIEKCHOM mnepenayu
ucrionp3yercs cxema TDD (Time-Division Duplex, IyruieKCHBIM peXuM ¢ pasaeiaecHueM
BpeMeHH). [lo 4YeTHBIM 3HaueHUsM TailmMep MepefaeT Beayllee YCTPOHCTBO JaHHBIX, a IO
HEYETHBIM - BEZJOMOE YCTPOHUCTBO.
3aoanus:

1. V6emutech B TOM, YTO KOMIBIOTEpHAsi CHUCTeMa oOecToueHa (TpH HEOOXOIUMOCTH,

OTKJIFOYUTE CUCTEMY OT CETH).
2. PasBepHHTE CHCTEeMHBIN OJIOK 33 HEH CTEHKOH K cebe.
3. Tlo Hanmuuuto umm oTcyTcTBUIO pazbeMoB USB ycranoBute Gpopm-(pakTop MaTepuHCKON
wiatel (mpu Haauuuu pazbeMoB USB - popm-dakrop ATX, npu ux orcyrcreum -AT).
4. YcTaHOBUTE MECTOIOJIOKEHHE U CHUMUTE XapaKTePUCTHKH CIETYIOLINX Pa3beMOB:
e MMHTaHUS CUCTEMHOTO OJIOKa;
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e MHTaHUS MOHHUTOPA;
e CHUTHAQJIBHOTO Kabelss MOHUTODA;
e KIABHATYpHI,
e MOCJIEIOBATENbHBIX MOPTOB (IBa pazbeMa);
e MApPAUIEIBHOTO MOPTA;
e JIpYIHX pa3beMOB.
Y06enurech B TOM, YTO BCE pPa3beMbl, BBIBEJCHHBIC Ha 3aJHIOI0 CTEHKY CHCTEMHOTO
0JI0Ka, HE B3aUMO3aMEHSEMBbI, TO €CTh KaKJ0€ 0a30BO€ YCTPOICTBO MOJKIIOYAETCS
OJIHUM €IMHCTBEHHBIM CIIOCOOOM.
6. M3yuute crioco0 MOIKIIOYCHHS MBIIIH.
MpIib MOKET MOAKIIOYATHCS K pa3beMy IOCIEIOBATEIBHOIO IMOPTAa WM K CHEIUATBHOMY
nopty PS/2, umeromemy pasbem kpyrioi ¢opmbl. Ilocmennuii croco6 siBisieTcss Oosiee
COBPEMEHHBIM U YAOOHBIM. B 3TOM ciyyae MBIIIb UMEET COOCTBEHHBIN BBIICICHHBINA TIOPT, YTO
UCKJIIOYaeT BO3MOXXHOCTh €€ KOH(DIUKTa C JIPYrUMH YCTPOMCTBaMH, MOAKIIOYAEMBIMU K
NOCJIeI0BaTeNbHBIM TopTaM. [locienaue MoAenu MOTYT MOJKIIOYATHCS K KJIaBHAType depes
pa3bem unrepdeiica USB.
7. 3anogHuTE TAOIHITY:

KosmnuectBo
Pazbem Tun pa3sema IMpumeuanus
KOHTAKTOB

8. OmpenenuTh HAIMYKE OCHOBHBIX YCTPOMCTB MEPCOHAIBLHOTO KOMITBIOTEPA.
9. VYcTaHOBHTE MECTOIOJIOKEHUE OJIOKa MUTAHWS, BBUSICHUTE MOIIHOCTH OJIOKA MHTAHHS
(Yka3aHa Ha SIpIIbIKE).

10. YcranoBHTE MECTOIOJIOKEHINE MATEPUHCKON TUIATHI.

11. YcranoBuTe XapakTep MOAKIIOYSHHS] MATEPUHCKON TIJIATHI K OJIOKY MUTaHUSI.

Jns marepuHckux miaat B gopMm-pakrope AT HOAKIIOYEHHE NMHUTAHUS BBINOJIHSAETCS JBYMS
pazpemamu. OOpaTuTe BHUMaHHUE Ha PACIONIOXKEHHE MTPOBOAHUKOB YEPHOTO 1IBETa - OHO BaXKHO
JUTSI IPAaBUJIBHON CTBIKOBKHM Pa3beMOB.

12. YcranoBHUTE MECTOIOJIOKEHHE KECTKOTO TUCKA.

VYcraHoBUTE MECTOTONIOKEHHE €ro pazbeMa nuTaHus. l[lpocnenure HampaBieHue nuienda
MIPOBOJHHKOB, CBSI3BIBAIOIIETO KECTKUH AMCK C MaTepHUHCKOW miatoi. OOpaTuTe BHUMaHHUE Ha
MECTOIT0JIO)KEHHE MTPOBOJAHHMKA, OKPAIIEHHOTO B KPACHBIM LIBET (HA JKECTKOM JIUCKE OH JIOJIKEH
OBITH PACIIOJIOKEH PSOM C Pa3bEMOM MUTAHUSA).

13. YcraHoBUTE MECTONIONOKEHNS TUCKOBOIOB T'HOKUX AUCKOB U quckoBoga CD-ROM.
[IpocnenuTte HampaBieHHEe MX HUIEH(OB MPOBOJAHUKOB U 0OpaTHTE BHMMaHHE Ha TOJOKEHUE
MIPOBOJHMKA, OKPAIIEHHOTO B KPACHBIH 1IBET, OTHOCUTENIHHO pa3beMa MUTAHUS.

14. YcTaHOBHTE MECTOIONIOKEHHE TIJIAThl BUACOAAANTEPA.

Omnpenenure Tun uHTEpdEiica miaTel BUACOAJaNTEPA.
15. [Ipu HAMUYUK MPOYUX TOTMOTHUTEIHHBIX YCTPONUCTB BHISIBUTE MX Ha3HAYCHHE, OTHILIUTE
XapaKTepHble OCOOCHHOCTH JAHHBIX YCTPOMCTB (THUIBI pa3beMOB, THUI HHTepdeiica u
Ap.).
16. 3anomHUTE TAOIHITY:

YcrpoiicTBo XapakTepHble 0CO0eHHOCTH Kyna m npm nomomm 4ero
MOJKJII0YAeTCs

IIpakTuyeckoe 3ansiTue Ne 45«Mcnonb30BaHne NPAMOIO 10CTYNA K NAMATH
ean 3anATHA:
Conep:xxanue padoThbI:
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1. 3akpenuTh NOHATHE KOHEUHOTO aBTOMATa Ha MpUMepe pa3paboTKU KOHTPOJUIEpa MPSIMOTOo

noctyna k mamsata (TTJIIT).

2.U3yuuth npumenenue koutposuiepa [T (DMA).

3. 3yunTh npuHIMn oOMeHa JaHHBIMU C UCToJIb30BaHuEM DMA.

4. U3yuuts nevicteue ynpasistomux curiaioB HOLD u HLDA, ucnonbs3yeMbIx Jij1st IpsiMOro

JIOCTYIIA K ITaMSITH.

4. Uzyunts QyHkiun koutpoiuiepa DMA 8237 npu oOMeHe qanHbIMH B coctaBe BM.
3ananue k 1abopaTopHoii padore

BapuanTsl 3aganuii GopMHPYIOTCS IS 33IaHHOTO peXMMa paboThel KoHTpouiepa DMA.

Ne BapuanTa Oynkiun [TII1T

Hepez[aqa JaHHBIX «IIaMATh - IIaMATb»

Ilepenada JaHHBIX «IAMATh - IPUHTEP)

Hepez[aqa JAaHHbIX «Y.BBOJId - IAMATBH»

Hepeﬂaqa JAaHHBIX «I1aMATh — Y.BBIBOJa»

[lepenava qaHHBIX «IAMSATH - JTUCTUICH

OO WINF

Hepenaqa JaHHBIX «Y.BBOJA4d — Y.BbBIBOJAA»

. IlpuBeuTe MaTeMaTHUECKYyIO0 MOJIeNb KoHTposuiepa DMA.
. [Ipuenure VHDLMonens konTposuiepa DMA.
. Chopmupyiite TECTOBBIE CUTHAIBI.
. [Iporectupyiire koutpomiep DMAna makere FLEX8000.
IlepeyeHb UCNOIB3yeMOro 060PY10BAHUS U IPOIPAMMHOI0 o0ecre4eHust
. Pazpaborka VHDL monenu mudpoBoii cuctemsl J0bKHA TpoBoAuThes B cpeae GHDL.
. VHDL mogens 1udpoBoii cuctemsl 10JKHA ObITh Bepuduuuponana B cpeneGHDL.
3. Jlns Bamuparun VHDL Mozaenu mudpoBoi CUCTEMbI HEOOXOIMMO UCTIOIh30BaTh IIEJIEBOC
ycTpoKCTBO - 1abopaTtopublit MakeT FLEX8000 (target).
4. BusyanbHbIil KOHTPOJIb 32 GOPMOI CUTHAJIa ¥ OLIEHKU BPEMEHHBIX ITapaMeTpOB IPOBOAUTCSA C
UCIOJIb30BaHUEM aHaJIoroBoro ocuuiorpaga C1-93.
5. Pazpaborka VHDLMonenu undpoBoii cuctemMsl JOMKHA POBOAUTHCS HalBM
coBMecTuMbIX 1K ¢ ucnonszoBanueM onepanmonHoi cucreMsl WindowsXP(host
PC).
6.0T1uet no nabopaTopHOi paboTe nokeH BeINOIHATHCA B OpenOffice.

B W N

N —

IIpakTyeckoe 3ansaTue Ne 46«Mcnonp3oBanne Jaa1bHUX YKa3aTeJed npu padore ¢
BH/1€0NIAMSATHIO»
e 3aHATHSA: HAYYUTHCS UCIIOJIB30BaHKUE JAIIBHUX yKa3aTesel npu padoTe ¢ BUIAEONaMAThIO.
Copepxanue padoTbI:
Jl1st paboThI MOKET OKa3aThes 0oJiee yA0OHBIM UMETh YKa3aTellb Ha BUJICONaMATh KaK Ha

MmaccuB cTpykTyp. [IpuBenem npumep msa cucremsl MS DOS:

#include <dos.h> /* tam onpeneneno MK _FP */
char far *screen =

MK_FP(0xB800 /*cerment*/, 0X0000 /*cmernenune™/);
struct symb{
char chr; char attr;

} far *scr, far *ptr;

#define COLS 80 /* yucnokononok */

#define LINES 25 /* wucnoctpok */

#define SCR(x,y) scr[(x) + COLS * (y)]

[*xu30..79, yuz 0..24 */

void main(){

intx,vy;
char c;
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scr = (struct symb far *) screen;
[* unucpasy
* scr = (struct symb far *) MK_FP(0xB800,0x0000);
*/
/* mepenucaTh CTPOKHM SKpaHa CIpaBa HaJeBo */
for(x=0; x < COLS/2; x++)
for( y=0; y < LINES; y++ ){
¢ = SCR(x,y).chr;
SCR(X,y).chr = SCR(COLS-1-x, y).chr;
SCR(COLS-1-x, y).chr =c;
¥

/* cnenath IBET dKpaHa: KEIThIM 110 CHHEMY */
for(x=0; x < COLS; x++)
for(y=0; y < LINES; y++)
SCR(x,y).attr = (OXE | (Ox1 << 4));
/* xenteid + cuauid Gon */
/* mpodecTk JTF00YI0 KHONIKY C KJIaBHATypHI (11ay3a) */

(void) getch();

I/I, HaKOHCL, CIIC yz[o6Hee pa60Ta C BUACOIIAMSATBIO KaK € IBYMCPHBIM MAaCCUBOM CTPYKTYP:
#include <dos.h> /* MS DOS */
#define COLS 80
#define LINES 25
struct symb {
char chr; char attr;
} (far *scr)[ COLS ] = MK_FP(0xB800, 0);
void main(void){
register X, y;
for(y=0; y < LINES; y++)
for(x=0; x < COLS; ++x){
scrly][x].chr =7,
scr[y][x].attr = (y << 4) | (x & OxF);

¥
getch();

¥
VYurtute, 4To npu paboTe ¢ SKpaHOM Yepe3 BUAeonamsTh, Kypcop He nepememniaercs! Ecnu B
00BIYHOM paboTe C 3KpaHOM TEKCT BBIBOJUTCS B O3ULMHU Kypcopa U Kypcop aBTOMAaTHYeCKHU
IPOJIBUTaeTcs, TO 3/1€Ch Kypcop OyJeT OCTaBaThCsl Ha CBOEM MpexkHeM Mmecte. [
nepeMenIeHus Kypcopa B Hy’KHOE BaM MECTO, BbI JIOJKHBI €T0 TOCTaBUTh SIBHBIM 00pa30M I10
OKOHYaHHUU 3aIMCH B BUICONaMATh (HalpuMep, 00paIiasch K HOpTaM BUACOKOHTPOILIEPA).
OOparute BHUMaHKE, YTO CrieluGUKATOp MOETH aMsTH far 1o/mkeH yKa3bIBaThCs mepe/
KAX/IbIM yxa3arenem (MMEHHO JUIsl WJUTFOCTPALIMH 3TOTO B [IEPBOM IIPUMEPE OMHMCAH
HEHCIIOIb3YeMbIil yKa3aTelb ptr).

IIpakTuyeckoe 3ansiTue Ne 47«Opranusanms ¢Bs3M KOMIILIOTEPA ¢ BHEIIHUMH
YCTPOCTBAMHU MOCPEICTBOM IOC/IEA0BATEILHOI0 HHTEeppeiicar»
Henu 3ansTusi:M3ydeHne opraHu3aiiyuy mopTa mocieaoBarebHol nepenaun qaHabsx (COM-
1OpTa) ¥ MPUOOPETEHNE MPAKTHUECKUX HABBIKOB €0 MCIOJIb30BAHMUS /IS BBOJIA U BBIBOJIA
uH(pOpMaLIUH.
Coaepxxanue padoThbI:

[MocnemoBarenbubii  mopt wim  COM-mopr (ot anria.  communication) —

JIBYHAIIPaBJICHHBIM IMOCIeI0BaTeNbHbIN HHTep(deiic, MpeaHa3HaueHHbIN U1t oOMeHa OaiToBoi
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uHpopmanmeit. [lopT Ha3pIBaeTcs MOCIENOBATENBHBIM TIOTOMY, YTO WH(pOpMAIUs 4Yepe3 Hero
nepeaaéTes 1Mo OJHOM TUHUU uHTepdeiica OUT 3a OMTOM (B OTJIMUKE OT MapAJICILHOTO TOPTA).
Haubonee gacTo 1uisi TOCIEIOBATEIBHOTO MOPTa NMEPCOHAIBHBIX KOMITBIOTEPOB HCIIONIB3YeTCs
crangapt RS-232C. Panee mnocienoBaTeIbHBI TOPT HCIOIB30BAICA IS TOAKIIOYEHUS
TePMHHAJA, TIO3KE JUIsi MojeMa wid Mblmm. Celddac OH HCHONB3YEeTCs I COCIUHEHUS C
UCTOYHUKaMU Oecriepe0oitHOro mUTaHus, JJid CBS3M C allapaTHBIMU CPEACTBAMH Pa3pabOTKU
BCTPAMBACMBIX BBIYUCIUTEIBHBIX CUCTEM.

Xots HEKOTOphIe Apyrue uHTepdeiicsl KommnproTepa — Takue kak Ethernet, FireWire u
USB — Tak»e UCHOIB3YIOT MOCIEA0BaTENbHBINA ClI0OCOO 0OMEHA, Ha3BaHHE «I10CIICIOBATEIbLHBIHN
MOPT» 3aKPEIHIIOCH 33 MTOPTOM, UMEIOIKUM cTanaapT RS-232C.

HaubGonee wacto mis peanmmsanmmu COM-unTepdeiica ucmonb3yrorces J[-oOpa3Hbie
pa3bémbl: 9- u 25-koHTakTHBIC, (DB-9 m DB-25 coorBercTBeHHO). PaHble HCHOIB30BAINCH
takke DB-31 u xpyrasie BocbMukoHTakTHble DIN-8. MakcumanbHasi CKOpOCTh mepenadu
00b1yHO coctasister 115200 6op.

KoHnTakTel pa3beMOoB W 0003Ha4YcHWE JMHUN WHTep(delica MPHUBEACHBI HAa PUCYHKE:

13 1
© ORI ©
Side
25 14
Female

Side

] 1
CE e
a i

nocJeioBaTeIbHoro nopra DB-9:
CD — ycTaHOBJIECHHBII CUTHAI TOKA3bIBAET, YTO MOJAEMOM WIIH JPYTUM YCTPOUCTBOM
oOHapy>keHa Hecymias yactota. Curnan CD# siBisieTcst CUTHAJIOM COCTOSIHUSI MOJIEMA, U
[EHTPATBHBINA TTPOIECCOP MOXKET ONPEISIIUTh €r0 COCTOSTHUE ImyTeM uteHus outa DCD u3
peructpa MSR s cooTBercTByOMIEr0 nocieaoBatensHoro nopra. but DCD B peructpe MSR
noKa3biBaeT, n3MeHwics mu curHan CD# co Bpemenu nocneanero ureHus peructpa MSR.
RXD — nmocnenoBaTenbHble BXOABI JAHHBIX.
TXD — nipu 0OBIYHBIX YCIIOBUSIX MOCJIE0BATEIbHbIE BEIXObI JaHHBIX. Bo BpeMs anmapaTtHoit
koHurypauuu (curiain RSTDRV ycTaHOBIEH 1 HEKOTOpPOE BpeMs CITYCTs) 3TU BBIBOJbI
paboTaroT TOJBKO KaK BXOJIBI.

DTR — VYcraHOBNEHHBIN CHTHAJI MOKa3bIBAET MOJEMY WIM JIPYyrOMY YCTPOWCTBY, YTO
MOJYJIb MOCJIEI0BATEILHOTO TTOPTa TOTOB yCTaHOBUTH coenunenne. Curnan DTR# moxer ObITh
yCTaHOBJIEH uepe3 peructp ympasieHus moaeMoM (Modem Control Register (MCR)). Curnan
reset cOpaceiBaeT 3TOT curHai. Bo Bpems anmapatHoit koH¢urypauuu (curHan RSTDRV
YCTAQHOBJIEH U HEKOTOPOE BPEMsI CITYCTsI) 3TH BBIBOJIbI paOOTAIOT TOJBKO KaK BXOJBI.

GND - o6mmas 3emrs.

DSR — ycraHoBNIEHHBII CUTHAT TOKA3bIBAET, YTO MOJIEM WM JPYroe YCTPOHCTBO TOTOBBI
MIPOU3BECTH COCTMHEHUE C MOIYJIEM TociiefioBaresHoro nmopra. Curnan DSR# sBnseTcst
CUTHAJIOM COCTOSIHMSI MOJIEMa, U IIEHTPAJIbHBII MPOLIECCOP MOXKET ONPEAETUTh €r0 COCTOSTHHUE
nyteMm uTeHns 6uta DSR u3 pernctpa MSR 1151 COOTBETCTBYFOIIETO TOCIIEIOBATEIIEHOTO KaHAA.
Bbur DDSR B peructpe MSR noka3sbiBaet, usmenwics jau curaan CD# co BpemeHu nocienHero
yreHus peructpa MSR.

RTS — ycTaHoBneHHBIN cUTHAI HHPOPMUPYET MOJIEM HITH IPYTO€ YCTPOUCTBO O TOM, YTO
MOJTYJIb TTOCIIEZI0BATEIHLHOTO ITOPTa TOTOB K 00MeHY AaHHbIMU. CurHan RTS# MoxeT ObITh
ycraHoBiieH yepe3 6ut RTS peructpa MCR. Curnan reset copacsiBaet 3ToT 6UT. Bo Bpems
anmapatHoi koHpuryparuu (curHasn RSTDRV ycTaHOBIEH W HEKOTOPOE BPEMS CITYCTSI) 3TH
BBIBOZIBI paOOTAIOT TOJIBKO KaK BXOJIBI.

CTS — ycTaHOBIIEHHBIN CUTHAJI IOKA3bIBAET, YTO MOJIEM MJIM IPYTO€ YCTPOUCTBO FOTOBBI K
oOmeny nanHbIMU. CurHan CTS# siBisieTcsi BXOIOM COCTOSIHUS MOJIEMa, ¥ LIEHTPaJIbHbIH

HpI/IBeI[eM boiee HO,Z[pO6HO€ OIIMCaHUC CUT'HAJIOB
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MIPOLIECCOP MOXKET OMPEIEIUTh €ro cocTosiHue myTeM uteHust oura CTS uz MSR
COOTBETCTBYIOIIETO NocienoBaTenbHoro nopra. bur DCTS B MSR nokasbiBaeT, H3MEHUIICS JIA
curnan CTS# co Bpemenu nocneanero uyrennst MSR.

Rl — ycTaHOBJIeHHBIN CUTHAI MOKa3bIBAET YTO MOJEMOM WM IPYTHM YCTPONUCTBOM MPUHST
tesnedoHHbli 3B0HOK. Curaan RI# sBnsercs curHansoM cocTOSTHHS MOJIeMa, U IICHTPATIbHBIN
MIPOIIECCOP MOKET OMPEIETUTh €ro COCTOsIHUE myTeM uTeHus outa Rl u3 perucrpa MSR nist
COOTBETCTBYIOIIETO nocieaoBaTenbHoro kanana. bur TERI B peructpe MSR nokassiBaer,
MEHSUICS JIU YPOBEHb curHasia RI# ¢ HU3KOTo Ha BHICOKHI CO BpeMEHHU MOCIEAHEr0 YTCHUS
peructpa MSR.

Ipumeuanue: 3necs MSR — peructp craryca mogaema (Modem Status Register)

COM-nopThI B onepalionHoi cucreme Trra Windows 3To IMEHOBaHHbBIE KaHAJIbI JIJIsI [Iepeiavun
JIaHHbIX, Ha3biBaeMble 00b19HO COM1, COM2 1 T.1. 10 MOpSAAKY OOHAPYKEHHS IpaiiBepoOB
COOTBETCTBYIOLIMX ycTpoiicTB. Hanpumep, anst oomena nndopmanuu yepe3 Bluetooth muorue
JpaiiBephl MPEICTaBISAIOTCS onepaonHoil cucreme kak COM-mopT, 1 pe3epBUPYIOT MOX0XKee
UM,

[TocnenoBarensubiit uaTEpdeiic RS-232C Opu1 pazpabotan eme B 1969 1. u BBeacH
accorpanuei 3nekTpoHHo# npomeinuieHHocT (Electronic Industries Associations — EIA) kak
CTaHJapT JUIs CBA3H alllapaTHBIX cpeacTB mepenaun aanueix (Data Communication Equipment
— DCE), B kauecTBe KOTOPBIX, KaK MPABHJIO, UCTIOIB3YIOTCS KOMITBIOTEPHI, C anmnapaTHBIMH
cpeactBamu npuema ganneix (Data Terminal Equipment — DTE) — nepudepuitHpiMu
yCcTpoicTBaMu (TIpUHTEpaMH, MOJeMaMH W T. 1.). M3 Bcero MHOrooOpasusi mepudepuitHbIX
YCTPOMCTB, MOJAKIIOYAaEMBbIX K KOMIIBIOTEPY, B HacTosllee Bpemsi unrepdeiic RS-232 ocrancs,
MOYKaITy, JIMIIb Y BEBIHOCHBIX MOAEMOB, TIOCKOJIbKY BO3POCIINI HA HECKOJIBKO MOPSIKOB 00beM
uHpopManuu, TepenaBaeMoil B mepudepuiiHbie  yCTpoiicTBa, MOTpeOOBaJ  HOBBIX
BBICOKOCKOPOCTHBIX HMHTEp(EiCOB, TakuX, Hampumep, Kak mnapamienbhbiid (Centronics) wmu
BBICOKOCKOpOCTHOM mocnenoBarensHbiii (USB). Ho ceifuac mopamistoree OONBITMHCTBO
MOJIEMOB BBIIIYCKAlOTCSI B BHJE IUIAT, KOTOPHIE BCTABISIOTCS B MATEPUHCKYIO TUIATY
KOMIIbIOTEpa (M compAraioTcs ¢ Hei mo BHyTpeHHUM unTepdeiicam ISA mnmu PCl) nubo naxe
UHTETPUPYIOTCS] B MATEPUHCKYIO TUIATY.

Kazanoce Obl, wucnonp3oBanuio wuHTepgeiica RS-232 mnpuxoaut konen. Ho Her,
uHTepdeiic RS-232 1o cux nmop mMeeT moaaBisomee OONBIITMHCTBO KOMIIBIOTEPOB, MOCKOIBKY
OH U ceiluac He yTpaTHJ CBOEro KOMMYHHMKAIIMOHHOT'O Ha3HAu€HHs, HECMOTpPS Ha HHU3KYIO
CKOpOCTh OOMeHa HMHpopmanuend. B dyem mpuumMHa Takoil MOpasUTENbHOM >KUBYYECTH 3TOTO
uHTepdeiica?

Bropoe poxnenne mHTepdeiic RS-232 mepexxkmn okosio 10 jer Hazam, Korma Hadaics
BBIITYCK MHUKPOKOHTpoJiepoB. [ToHavyany ckopocTh pabOThl MHKPOKOHTPOJIEPOB Oblila TaKoH
HU3KOW, YTO €IUHCTBEHHBbIM MHTEep(dencoM, KOTOPBIA MO3BOJSUT MPOM3BOAUTH OOMEH
uHpopManell MeX/1y KOMIBIOTEPOM U MHKPOKOHTposuiepoM, Obul uHTepdeiic RS-232. Ho k
HACTOSIIIIEMY BpPEMEHH CKOpPOCTh pabOTHI COBPEMEHHBIX MHKPOKOHTPOJUIEPOB BO3POCIA Kak
MUHHUMYM Ha TOpsAJOK, a uHTepdeiic RS-232 Bce paBHO HUMeeT NPAKTUYECKHU JHOO0OM
MHUKPOKOHTPOJUIEP, MPHYEM MHOTHE MHUKPOKOHTPOJIIEPHI O00OPYAOBaHBI Jake MBYMS TAKHMHU
uHTepdeiicamu.

[Tpuunsbl, 0 KOoTOphIM HHTEpderic RS-232 mpomomkaer 10 CHX MOpP HCIOIB30BaThCA,
HO-BUAMMOMY, COCTOSIT B TOM, YTO 3TOT MHTEp(ENCc T0CTaTOYHO HAJEKEH, JONMYCKAeT CBSA3b Ha
paccrosiHuu a0 15 M (nmpu ckopoctu oomena 115200 6ox) u Gosnee (MpU COOTBETCTBYIOLIEM
CHIDKEHHM CKOpPOCTH), JIETKO Iporpammupyercss (Kak B KOMIbIOTepe, TaKk M B
MHUKPOKOHTpoJUIepe). Bcex aTHX CBOWCTB JuIIeH, Hanpumep, natepdeiic USB, kotoperit cefiuac
IPUCYTCTBYET MPAKTUYECKU BO BCEX KOMIBbIOTEpaX.

[Tepenaua manubix depe3 COM-TIOPT OCYHIECTBIISIETCS TOOAMTHO C TOCIIETOBATEIBLHOMN
nepeaayei Kaxaoro 6ura mo oHOW JMHUM CBsi3U. CHHXPOHU3AIMS MpoLiecca Nepeadu JaHHbIX
TpeOyeT mnojaepKaHus 3aJaHHOTO 3HAYEHUS BPEMEHHOTO0 HHTEpBaja, COOTBETCTBYIOIIETO
OJTHOMY OHTY; IJIUTEIHHOCTh BPEMEHHBIX MHTEPBAJIOB MKy OaliTaMi MPOU3BOJIbHAS.
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ACHHXPOHHBIH PEeXUM Tepefadn 0alTOB pealn30BaH Ha OCHOBE OOpaMIICHHUS KaXKIOTO
OaiiTa crequaJbHBIMU CTapTOBBIMM M CTONOBBIMHM OuTamu. IIpu oTCyTCTBMM nepenaBaeMbIX
OWTOB Ha NHUHHUM YAEPKUBAETCS ypOBEHb Jormueckoil «l». Ilepemaua OaiiTOB HaHHBIX
HAUMHAETCs C IOCBUIKM CTapTOBOro OuTa ¢ ypoBHeM «0», Iociie 4ero, HauMHas C MIIAJIIEro
(HyZneBOro) BBIAAIOTCS TOCIEAOBAaTEIbHO Bce OuThl Oaiita. 3areM MOXKET cileaoBaTh OUT
YETHOCTHU, KOTOPBIA 0o0ecreyrBaeT 4YeTHOE WIKM HEYeTHOE 00lee KOIMYECTBO €IMHUIl B ITAKeTe
OWTOB M HCIIONB3YyeTCs Ui oOHapyxkeHui ommOok. Ilepenada GaiiTa 3aBepiiaeTcss OJTHUM WU
JIByMsl CTOIIOBBIMHM OMTaMH ¢ ypOBHEM «1». OTH cTON-OMTHl HAYMHAIOT OTMEUYEHHOE COCTOSTHHE
(HeT mepenaym), KOTOpoe OydeT COXpaHATbCA OO0 TeX IOp, MOKa HE HayHeTcs mepeaada
cienyrouiero 0aiTa faHHbIX. YUCIO CTON-OUTOB CYLIECTBEHHO, IOCKOJIbKY OHU YCTAHABJIMBAIOT
MUHHMAaJIbHOE BpEMs, KOTOpOE JOJDKHO NPONTH TMepe] CIEAYIOIIMM CTapTOBBIM OUTOM.

CkazanHoe WUTIOCTPUPYET I (S13% {01051 PUCYHOK:
PARITY
DATA WORD BIT
START ¢ v | sTOP
BIT 1 4 @9 1 0 0 1 1 7 BT g
DATA LINE
0

oo | 4 44140 A4 LA A A 14141

Ilpumeuanue: TaKTOBBIN CUTAT MPHU aCHHXPOHHOM Nepeaaye JaHHBIX — 3TO BHYTPEHHUN CHTHAI
uHTepderica.

but "eTHOCTH, €Clii OH MPUCYTCTBYET B MEpPEIaBaEMOM COOOIIECHUH, UCTIOIB3YETCs IS
KOHTPOJISI KOPPEKTHOCTH Nepejadu 1 rnorcka omuook. KoHTponb nepegaun Mo>XeT NpOBOAUTHCS
KaKk Ha YEeTHOCTh (KOHTPOJBHBIA paspsi paBeH CyMMe IO MOAYII 2 HWH(POPMAIUOHHBIX
pa3paa0B M o0IIee YUCIO €IUHUYHBIX Pa3psAO0B YETHO), TaK M Ha HEUETHOCTb (KOHTPOJIbHBIN
pasps He paBeH CyMMeE 0 MOAYJIIO 2 MH(POPMAIIMOHHBIX Pa3psiIoB M 001ee YUCIIO €TMHUYHBIX
pa3psAI0B HEUETHO).

Ckopocth mepenaun OWTOB IO KaHAIy H3MepseTcss B 0ojax (M3MEHEHHWE dYHCcIa
COCTOSIHUH JINHUM B CEKYH]TY).

Haumenspuieir ckopoctbio nepenaun nHpopmanuu cuurtaercss 300 Gox. DTa CKOPOCTh
nepeaays MCMoJb30BajlaCh B CTapblX MoJeMax (ceiiyac OOJIBIIMHCTBO MOJIEMOB IO3BOJISIOT
nocturath ckopoctu nepenauu or 1200 mo 56 000 G6onx). CemeiictBo komnbiorepoB IBM PC
HOJ/IEP)KUBAIOT CKOPOCTh Iepenaun JaHHbIX B 56000 Gox. Hekoropwle Tumbl uHTEpdEiicoB
MO3BOJIAIOT JOCTUTaTh CKOpocTu nepenadn gaHHbx B 1000000 601!

Cunxponuzaiusi paOOTbl NpUEMHOE M  MepeAaTydka JaHHBIX  IpearnoJiaraer
pOTpaMMHUpPOBaHNE WX Ha paboOTy C OJMHAKOBOW CKOPOCTBIO Tepeladyd JTaHHBIX, Ha WCIIOJNb-
30BaHME KOHKPETHOT'O YHCJIa CTAPTOBBIX A CTOMIOBBIX OUTOB U PEXKHMa KOHTPOJISL.

[Ipn nporpammupoBann COM-IIOPTOB Ha HU3KOM YPOBHE MCHOJB3YKOTCS JAECITh
perucTpoB. M3MeHEeHHE COCTOSHHUS KOHKPETHOTO PErucTpa MPOU3BOJAUTCSA IMOCBHUIKOW Oaiita
JTAHHBIX B COOTBETCTBYIOIIHIA MTOPT.

3aoanue:

1. U3yunTh TeOpeTHUECKHUE TIOJI0KEHUS TI0 TAHHOM JTabopaTopHOM padoTe.

2. YcraHoBUTH B cucteMme smynsitop BupryaidbHbix COM-moptor (Virtual Serial Port
Driver).

3. Co3nats aBa BuptyanbHeix COM-nopTa u 3MyJIHpOBaTh CBSI3b MEXKI1Y HUMHU.

4. PazpaGotarb mnporpamMmHoe oOecrieueHHe JJid [epefayd  JaHHBIX — 4Yepe3
nocje0BaTeNbHbIi nHTepdeiic. Bapuantamu 3agaHuii MOTYT OBITh CIIEAYIOIINE:

— peanu3oBarth 4at, pyHKnnonupyrommii uepes COM-mopr;

— OpPraHM30BaTh MEPECHUIKY (ailyIoB ¢ OJJHOrO KOMITbIoTepa Ha Jpyroit yepes COM-mopr;

— IPOYUTATh U U3MEHHTH MapaMeTpsl 3aganHoro COM-mopra.
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IpakTuyeckoe 3anaTue Ne 48« ccinenoBanue NnporpaMMHO yIpaBjisieMoro ooMeHna
110 TOTOBHOCTH BHEILIHET0 YCTPOoiicTBa»
Lesb 3aHATHA:M3YYECHUE IPHHLIUIIOB IPOrPAMMHO YIIPABISIEMOT0 0OMEHa 110 TOTOBHOCTH
BHEIIHUX YCTPOUCTB Ha MpUMepe paboThl ¢ KOHTPOJLIEPOM KJIaBHATYPHI M KOHTPOJLIIEPOM
IIPEPBIBAHUM.
Conep:xxanue padoThbI:

CocTaB paccMaTpuBaeMoii CHCTEMbI

B xone naboparopHoii paboThl paccMaTpuBaeTCsl CUCTEMAa COBMECTUMAs 0 apXUTEKTYpe
c cucremoii Intel 8086. B ee cocTaB BXOAMT LEHTPAIBHBIA IPOIECCOpP, OOECIICUMBAIOIINI
BBIMIOJIHEHHE TMporpaMM. LleHTpasibHBII Mpolieccop HMMEET BHENIHIOI IIHHY K KOTOpOit
MNOJKJIIOYAIOTCS Bce NepudepuilHble YCTPOWCTBA — KOHTPOJUIEPHI BBOJA-BBIBOJA, MaMSTh,
IIMHHBIE KOHTpoJuiephl M T.n. KoHTposep kimaBuaTypel coBMecTuMbId c Intel 8042,
oOecrieunBaroOImUii 0OMEH JaHHBIMH C YCTPOMCTBOM BBOJA “KiaBHarypa’ W HX Oydepusanuio.
KoHTpoinep npepriBaHU#, COBMECTHMBIN ¢ KOHTposuiepoMm Intel 8259.

KoHnTpomiep kinaBuaTypbl 1 KOHTPOJUIEP MPEPbIBAHUIN PACIIONaraloTcsl B COKPAIEeHHOM
aJpeCcHOM IMPOCTPAHCTBE BBOJIA-BhIBOJIA MEPUGEPHITHBIX YCTPOICTB, YTO MO3BOJIAET 00OpaIaThecs
K HUM C UCTIOJIb30BaHUEM KOMaH]l paboThl HOpTaMu BBoa-BeiBoa IN/OUT.

Pexumbl 00MeHa ¢ nepudepuiiHbIMA YCTPOHCTBAMU
Haubonee pacnpocTpaHeHHBIME PEKHUMaMUA 0OMEHA JaHHBIMU C MepUPEPHIAHBIMU
YCTPOMCTBAMH SIBJISIOTCSL:

. [IporpaMMHBIi1 0OMEH 110 TOTOBHOCTH (CKaHUPOBAHUE)
. OOMeH 1o npepbIBaHUAM
. Oo6wmen ¢ ucnonszoBanneM DMA (Direct Memory Access) kaHaIa.

B OonbummHCTBE mnepudepuiHBIX YCTPOMCTB CYIIECTBYET TpU THUIA PETUCTPOB:
KOHTPOJIBHBIC, MJIA YHPAaBJICHUA PCIKUMaMU pa6OTBI; CTAaTyYCHBIC — JIA ONPCACIICHUA COCTOAHUA
YCTPOMCTBA M AaHHBIX, JJIs1 HEMOCPEACTBEHHOro0 0OMeHa JaHHbIMU. [IporpaMMHO yrmipaBiisieMbli
OOMEH COCTOHMT B ONPOCE CTATYyCHBIX PETUCTPOB Mepu(EepHIfHOTO yCTPOHCTBA M BBISBICHUS
COCTOSIHUSI TOTOBHOCTM K OOMEHy JaHHbIMH. Yamie BCero oOmnpoc OCYIIECTBISIETCS
HEMOCPCACTBCHHO B OCHOBHOM HHUKIJIC ITPOrpaMMbI TIOCTOAHHO UJIU B COOTBETCTBUU C BpeMCHHOI\/JI
JMarpaMMoi, Korja Ompoc NMPOUCXOAMUT yepe3 (UKCHPOBAHHBIE MPOMEXYTKH BpemeHu. Ilpu
OOHapyXeHHH CUTHajla TOTOBHOCTH IMPOTpPaMMa BBINOJIHSET OOMEH JaHHBIMHU 4Ye€pe3 PErucTphbl
JAHHBIX. DTOT cnocol sBiIseTCs Hanbosee MPOCThIM, MOCKOJIBKY MO3BOJIIET UMETh JIMHEHHOE
MIOCTPOCHHE TPOTPAMMHOTO OOECTeueHHsi W OTCYTCTBHE MapauleNbHbIX TporeccoB. Ho 3To
TaKXKe SBJIAETCS W HEAOCTaTKOM JTOr0 METOJa, IOCKOJbKY 3aTPYAHSETCS MOJIepPiKKa
HECKOJIbKUX MepUPEepUiHbIX YCTPOMCTB KPUTHUHBIX IO BPEMEHU pEaKIMHM MPOrpaMMHOMN
CHCTEMBI, U HEOOXOAMMOCTh UMETh MOJIEP)KKY JAaHHOTO BUAA YCTPOWCTB HEMOCPEICTBEHHO B
porpaMMe.

Bropoii cnoco® — 06MeH 1o mpepbIBaHHsIM, KOTJa YCTPOUCTBO (pOpMUPYET crieuaIbHbIN
CUTHAJ, WIYLUUI T[ocjie HEKOTOpod oOpabOTKM Ha CHelHalbHBIM BXOJ Mpoleccopa, U
TOBOPSALIMHA O TOM, YTO YCTPOHCTBO FOTOBO K OOMEHY U IMPOLECCOp OHKEH MpepBaTh TEKYILYIO
poTpaMMy, YTOOBI IMEPEUTH K MmoArporpamMmme oOMeHa. JJOCTOMHCTBOM ATOTO METO/Ia SIBIISIETCS
TO, YTO CYIIECTBEHHO YIPOIIAETCS MOAJIEPHKKA HECKOIBKUX Mepu(epuiHbIX YCTPOMCTB, a TaKkKe
YMEHBIIACTCS BPEMS PEAKIINU CUCTEMBIL.

OOMeH JaHHBIMM TIOCPEJCTBOM KaHama mpsiMoro joctynma K mnamsata (DMA)
MOJpa3yMeBaeT 4TO YCTPOWCTBO TeEpeAaeT JaHHBbIE HEMOCPEJCTBEHHO B TIPEAONPEACTICHHYIO
00J1acTh MaMATH CaMOCTOSATENIBHO 0e3 MPsIMOro ydacTHsl MPOrpaMMHOT0 obecneueHust (Kpome
HACTPOMKH TOTO KaHaja), a 3aTeM COOOIIaeT MpoIeccopy 00 OKOHYaHUU OOMEHa MOCPEACTBOM
OpepbIBaHUsl WM CHEIMAIbHOIO OWTa B CTAaTYCHOM pPETUCTpe KOHTpOJUIepa IpEephIBaHMUA.
OOBIYHO 3TOT PEKUM HCIIOJIb3YETCS JUISl YCTPOWMCTB, KOTOPHIE MMEIOT CIEUATH3UPOBAHHYIO
HOJJIEPIKKY 3TOTO PeXHUMa U ero He0OXOAMMOCTb COCTOHT B CYIIECTBEHHOM OTJIMYME CKOPOCTEH
paboThl mpoleccopa U YCTPOMCTBA, a TaKKe IMO3BOJISIET HECKOJIBKO Pa3rpy3uTh MPOrpaMMHOE
o0ecrieueHue.
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Peasm3zanmsa mnporpaMMHOro o0MeHa MexAy UNeHTPAJbHBIM IPOLECCOPOM M
KOHTPOJL1ePOM KJIABHATYPbI NoCpeICTBOM KOHTpoJL1Iepa npepbIBaHMUIA.
B manHo#t nmaGoparopHoil paboTe paccmaTpuBaeTcs cieayromas cxema padorel. KoHTposiep
KJIaBUATYphl IPUHUMAET CKaH-KOJ Ha)KaTOW KJIABUIIM U MOMEIIAET €ro BO BHYTpeHHUIl Oydep.
OOBbIUHBIN CKaH-KOJ MPECTaBIsAeT co00N OaliToBOE 3HaYCHUE, MJIA IIINE CEMb OUTOB KOTOPOTO
onuceiBatoT ko kiapumm (0..127), a crapmuii O6ut Haxatue(0)/ormyckanue(l). bydep
KJIAaBHATYphl JOCTYNEH JUisi 4uTeHHus 4epe3 mopT 60h cokpamieHHOro mnpocTpaHCTBa BBOJA-
BbIBoJIa. KOHTposuiep KilaBUATyphl TakKe MUMEET U CTAaTYCHBIM U KOHTPOJIbHBIM PErucTp, HO B
JTaHHOU JIabopaTopHOU paboTte mpeamnonaraeM, yto oH HactpoeH BIOSom Ha pexxum oOMeHa 1o
MPEPBHIBAHUSIM U €r0 NepernporpaMMHUPOBAHKE TPOU3BOIUTHCS HE OyIeT.

[To mosiBnenuto koaa B Oydepe kKoHTposuiep GopMHUPYET CUTHAI 3alpoca Ha pephIBaHUE,
KOTOpBI TONajaeT B KOHTpoJuiep mHpepbiBaHuid. KoHTpomep npepbiBaHUN HEOOXOAUM s
TOTO, YTOOBI NMPUHUMATH CUTHAJBI OT MSATHAAIATH MUCTOYHUKOB NPEPHIBAHUNA U (OPMHPOBATH
OJIMH CHUTHAJ 3ampoca Ha MIpepblBaHHME AJIs Mpolieccopa, ¢ MOCHeAyIolel Bhlgaueil Homepa
UCTOYHUKAa B CIIELMAJIbHOM IIMHHOM LIMKJIE OIpeneiaeHuss Homepa Bekropa. Kontposuiep
KJIaBUATYphI oakItoueH kK Bxony IRQ1 Bexymiero koHTposiepa npepblBaHUM.

KonTpomniep mpepbiBaHMil COCTOMT U3 ABYX OJMHAKOBBIX MHUKPOCXEM, BKIIFOUEHHBIX
KackanHo. Kaxnas Mukpocxema o0OecrieurBaeT MOANEPKKY A0 BOCBMHU MCTOYHHKOB. B maHHOM
nabopatopHoii paboTe OyleT MCIOJIb30BaHA TOJIBKO BXOJHASl YAaCTh KOHTPOJUIEPA MpEepbIBaHUMN
kotopasi cocrout u3 peructpa IRR (Interrupt Request Register) u IMR (Interrupt Mask
Register). Peructp IRR mnpenHasHaueH s 3allOMHHAHHUS 3alpOCOB HA MPEPHIBAHHUS OT
YCTPOMCTB M OyIeT XpaHUTh cOOTBeTCTBYyromMil 3ampoc. Peructp IMR npennaznaden amns
0JIOKHPOBAaHUS MPOXOXKICHUSI 3alPOCOB HA IPEPHIBAHUS OT COOTBETCTBYIOIIHUX YCTPOMNCTB.
EnunuuHoe 3HaueHue cooTBeTCTByomlero Ourta B peructpe IMR Onmokupyer mpoxoxaeHue
IpephIBaHMs Ha JaJbHEUIIYI0 00paboTKy 1o 3toil nuauu. Peructp IMR noctynen uyepes mopt
21h s yreHus u 3anucu Hanpsimyro. Peructp IRR nocTyneH Tonbko A 4TeHHs yepe3 MopT
20h, HO 2TOT MOPT HMCHOJB3yeTCA NJisi OOpallleHHs K HECKOJBKHM PErucTpaM KOHTpPOJUIepa
IpepbIBaHUM, MOITOMY MPEIBAPUTEIIBHO B 3TOT MOPT AOJDKHA OBITH OTIpaBI€HAa KOMaHIa Ha
yrenue peructpa IRR, koropas npencrasisier coboit koa 0Ah.

Jns obecniedeHust pexHMa IMPOrpaMMHOro oOMeHa, paspalaTbiBaeMas MporpaMma
JOJKHa 00ecreunTh OJOKMpPOBAaHUE MPOXO0XKJIEHUS MPEPbIBaHUS OT KJIABUATYphl YEPE3 PErucTp
IMR. 3arem B nukie 1oipkeH aHanuznposartbes peructp IRR Ha npeamer nosiienus 3anpoca ot
kiaBuarypsl. [locie mosiBneHus 3ampoca HEOOXOIUMO BBIOpATh OYepeHON CUMMBOJI U3 Oydepa
KJIaBHATYpBhl U MPUCTYNATh K €r0 aHaIu3y 1 00paboTKe.

3agaHue Ha BbINOJIHEHH e J1a00pPaTOPHOIi padoThI

1. Hanwucats nporpammy («comy ¢aiin), mocie10BaTeaIbHO BBITOIHAOLIYIO:

2. OuucTKy 2KpaHa.

3. UreHne U BBIBOJ Ha JKpPaH COAEPKUMOIO PETHCTpa MACKH NpEepbIBaHUMN
(ampec 21h) B 1BOMYHOM WJIM HIECTHAAIIATEPUIHOM (opMaTe.

4. 3amnpeT annapaTHbIX IPEPHIBAHUN OT KJIaBUATYPBHI.

5. UreHne roTOBHOCTHU KJIaBUATYpPHI 110 U3MEHEHHUIO COOTBETCTBYIOIIET0 OuTa
B peructpe 3arpocos npepsiBanus (IRR).

6. [To roTOBHOCTHM KJIaBUATYpbl, €CIM Ha)kata KiaBuina “Esc” BOCCTaHOBUTH
IIPEPBIBaHMSI OT KJIaBUATypPhl U BBINTH U3 IPOTPaMMBI.

7. JIOMOMHUTENBHO PACCMOTPETh BApPUAHT C NPOBEPKOW T'OTOBHOCTH
KJIAaBUATYpPBI IO OIIPOCY PETUCTPA COCTOSHUS KOHTPOJLJIEPA KIIABUATYPBHI.
Pexomenmanun:.

1. JlaHHas TporpaMMa MOXET MpaBWIBHO paboTaTh TOJBKO  MOJ
yhpasieHueM onepannoHHoi cuctemsl MS DOS.

2. st KOHTpoJisE pabOThl MPOrpaMMbl B ITUKJIAX OMPOCAa TOTOBHOCTU M IS

byHKIMI 3a7epKKW Ha Bpemsi oOMEHa C KOHTPOJUJIEPOM MpPEpbhIBAHUN HCIOJIb30BAThH
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BBIBOJ (DMKCHPOBAaHHBIX CHMBOJIOB Ha 3KPaH C MEPEBOJOM CTPOKH B KOHIIE KaxJIOH
CTPOKH.

IIpakTuyeckoe 3ausiTue Ne 49 «Padora ¢ aHUMANMOHHBIMM YCTPOiCTBAMHU BBO1A-
BBIBO/J12»

Heapb 3aHaTHA: HAYYUTHCSA Pa0OTATh C aHUMAIIMOHHBIMH YCTPOMCTBAMH BBOJIa-BBIBOJIA

uHpOpMaLnH.
Conep:xxanue padoThbI:

3amanue 1. PaboTa ¢ ropsuMMH KJIaBUIIAMHU KJIaBHATyphl. M3yunTe cOYeTaHUs TOPIUNX
kyaBuil. OTKpoHTe JIF0O0H TEKCTOBBIN (Dailyl MpoBepbTE PaOOTY TOPSUMX KIIABHIIL.

CTRL + C KonupoBanue
CTRL + Z Otmena
CTRL + S Coxpanuthb
SHIFT + DELETE VY nanenue snementa 6e3 HoOMeIIEHUS €r0 B KOP3UHY U BO3MOXKHOCTHU
BOCCTAHOBJICHHUSI
VY nepxxuanue Haxaroi kiasuiuu CTRL npu neperackuBanuu 3nementa KonupoBanue
BbIOpAHHOTO 3JIEMEHTA
VY nepxxuanue HaxarsiMu KiaBuil CTRL + SHIFT npu neperackuBanuu snementa Co3gaHnue
SIPIIBIKA JUTS BEIOPAHHOTO AJIEMEHTA
F1 Bri3zoB nomoru
F2 IlepenmenoBanne BHIOPAaHHOTO 3JIEMEHTA
F3 Tlowuck ¢aiina wim manku
F5 Haiitu u 3amenuts B Word
CTRL+A Brraenenue Bcero
ALT-+ENTER IIpocmoTp cBOWCTB BEIOpAaHHOTO 3JIEMEHTA
ALT+F4 3akpbITHe TEKYIIEro 3JIEMEHTA WU BbIXOJ U3 aKTUBHOM MPOrpaMMBbl
ALT+TAB Ilepexon oT 0AHOTO OTKPBITOTO OKHA K JIPYTOMY
ALT+HESC IlepekimtoueHne MeXAy OKHaMHU B TOM MOPSKE, B KOTOPOM OHH OBIITH OTKPBITHI
SHIFT+F10 OTkpbITHE KOHTEKCTHOT'O MEHIO JIJIS BBIZICJICHHOTO 2JIEMEHTA
SHIFT+ crpenka Beiienuts rpynmy ¢aiinos
CTRLAESC OtkpsiTue mexto Ilyck
SHIFT Ileuats 3arnaBHbIx OykB B Word
DEL (DELETE) Y nanuTh BbIACICHHOE WIIH 3HAK MOCIIE Kypcopa
CAPS LOCK Ileuarath 3ariaBHble OyKBBI
NUM LOCK Bxumtouaer 1iugpoBoii 0710k (1paBasi CTOpPOHA IaHENH )
HOME/END Ilepexos k Hayamy/KOHILY CTPOKH
PAGE UP/PAGE DOWN Ilepexoa k Hayamy/KOHILy CTPaHUIIbI
I'opstune xknasumm [1K
CTRL+ ALT+ DELETE — KJTABUILUA JIA BBI3ZOBA JJUCITETYEPA ITPOT'PAMM, ECJIN
KOMIIBIOTEP 3ABUC!

3ananue 2. Pabora co ckanepoM

1. Bxmounte CckaHep HW IIENKHYB IO SIPJIBIKY TPOTPAMMBI  OTKPOHNTE
nporpammy ckanupoBanusi Abby FineReader

2. Otckanupyiite Tekct. Coxpanute ¢aiin ¢ pacmmpenrem doc.

3. Otckanupyiite pucyHok. CoxpaHute (aiii ¢ paciIupeHrueM jpeg

4. Otckanupyiite TekcT (aHriumiickuit  s3bik). Coxpanute @Qaitn ¢

pacupenueM doc.

3ananue 3. Paborta ¢ MuUKkpohoHOM
1. Ucnons3ys mmdpoBori nuktodoH Bamiero teinedoHa 3amuiImTe Ha HETO
tekcT SUMA
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3UMA

Omna siBHJIach 3aKyTaHHOM, 0€JI0#, XOJIOHOM.
- Kt0 TH1? — cripocunu netu.
- 51 — Bpems roja — 3uma. Sl nmpuHecia ¢ co00r0 CHer u ckopo HaOpocaro ero Ha 3emiito. OH Bce
3aKpoeT OeJIbIM IMYIHUCTHIM ofesiioM. Toraa npuueT Mot 6pat — aeaynika Mopo3 1 3aMOpO3UT
HOJIs1, JIyT'a ¥ peKu. A ecii pedsTa CTaHyT IalUuTh, TO OTMOPO3UT UM PYKH, HOTH, IIEKH U HOCBI.
- Oii, o, oit! Kakast Hexopoias 3uma! Kakoil crpamnsiil negynka Mopos! — ckazanu geru.
- [lonoxxaure, netu... Ho 3aro g nonapro Bam kaTanbe ¢ rop, KOHbKHU M caa3ku. A mocie
npuet Jrodumoe PoxaecTBo ¢ Becemnoii eakoit u nqeaymka Mopo3s ¢ monapkamu. Pa3zse Bel He
JTO0UTE 3UMBI?

3amanue 3. PaboTa ¢ BupTyanbsHbIM npuHTepoM. Co3naiite 1okymeHT B popmarte .pdf Ha
cTpaHuuax Gopmara A4, Ha KOTOPBIX OyyT pa3MELIEHbI 110 2 CTPaHULIbI PEaIbHOI0 T0KyMEHTa
B ¢opmare .doc.

YcranoBurte BuptyansHbiid npuHTep. [Ipu yecranoske doPDF 5 npunTep, ykaxkure mpuHTep,
UCIIOJIb3YEMBIN IO YMOJIYAHHUIO.

. OTkpoiite (aiin (TEKCTOBBI TOKYMEHT, TOKYMEHT IPE3CHTAIlUH, JUCT
3JIEKTPOHHON TaOIMLIBI U T.1.), 1715 KoToporo co3naem PDF caiin.
. HameuataemM nokymeHT Ha BupTyainbHOM IpuHTrepe. @ain — Ilewars -
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IIpakTyeckoe 3ansaTue Ne 50 «Padora ¢ ycTpoiicTBaMH BBO/1a-BbIBO/1a 3BYKOBBIX
CHTHAJIOB»

Lesab 3ansTHA: 3HAKOMCTBO C IIPABUIAMH PAOOTHI CO 3BYKOTEXHHUECKUM
000pyTIOBaHUEM.

Coaepixanue padoThI:

VYcrpolicTBa BEIBOJIA 3BYKA

1. Kononku

2. HaymiHuku

3. JIlunaMuk

C pasButHeM HHGOPMALMOHHBIX TEXHOJOTHM cdepbl HCHONb30BaHUS 3ByKa CaMble
pasHoOOpa3Hble: OT 0O0pa3oBaTEeNbHBIX, Pa3BUBAIOIIMX (YTEHUE, My3blKa W Tp.), Ou3HEc-
NOPUIOKEHUH (TPEHUHIOB, Ipecc-KOH(pEpeHIMH, Mpe3eHTauuil) 10 NpodecCuoHaNbHbIX
nporpaMM  (IpOCITyIIMBaHME OIYMOB B cepaue, oOydeHHe panuorenerpaductoB) U
npodecCHOHATIBHBIX MYyJIbTHMEANWA (03By4YMBaHHE (PUIBMOB, My3bIKaJbHbIE pegakTopbl). K
yCTpOMCTBaM BbIBO/IA 3ByKa B COBpeMEHHbIX [IK OTHOCAT: KOJOHKH, HAyIIHUKH, JTUHAMUKH.

Kosnonkn — nepugepuiiHoe ycTpoiicTBO BbIBO/IA, KOTOPOE CIIY>KUT JIJIs1 BOCHPOU3BEACHUS
3ByKa. B OCHOBHOM HCHOJIB3yeTCS aKyCTHUECKasl CUCTEMA, KOTOpasi COCTOUT UX JIBYX KOJIOHOK,
HO CYIIECTBYIOT BapuaHThI ¢ OosibIMM uncioM. Kononku pasnuyarores pazmMepamu, GopMoi u
MOITHOCTBIO. KOJOHKM (MM aKyCTHUYECKas cCHCTeMa) mpeoOpas3yroT AIIEKTPHUYECKU CHUTHAl B
3ByKOBO€ JaBieHue. KOJIOHKM OBIBAlOT OJHOMOJOCHBIMM (C OJHUM HIMPOKONOJIOCHBIM
U3Jly4yaTesieM, HalpuMep, AMHAMUYECKOM IOJI0OBKOM) U MHOTOIIOJIOCHBIMU (C ABYMS U OOJIBIIUM
KOJINYECTBOM T'OJIOBOK, KOTOpPBbIE CO3JIAlOT 3BYKOBOE JaBJICHME B CBOEH YaCTOTHOW MOJjOCe).
Takxke KOJOHKM pa3leisiloT Ha: AaKTHUBHbIE (MMEIOT BCTPOEHHBIM YCHINTENb, PErYISTOP
IPOMKOCTH M TeMOpa, HY)XHbl JONOJHMUTEIbHbIE MCTOYHUKM IUTAHUSA); MACCUBHbIE (Maioi
MOIITHOCTH).

HaymHuku BIAIOTCS YCTPONMCTBOM JUIsl TMEPCOHAIBHOTO MPOCIYIINBAHMS 3BYKOBOM
uHpopmanuu. Ilo cnocoOy nepenayn 3ByKa HayIIHUKU pa3zelisiioT Ha: IPOBOAHBIE — COEMHEHBI
C HMCTOYHHKOM C IOMOIIBIO IMPOBOJA, MOTYT OOECHEeYUTh 3BYK MaKCHUMAaJbHOTO KadecTBa,
OecipoBOJHBIE — COEOUHAIOTCS uepe3 OecnpoBomgHoit kaHan (bluetooth, pamuo- wnm
uH@pakpacHblil). Takue ycTpoiicTBa BbIBOJIAa 3ByKa MOOWJIBHBI, HO UMEIOT NPUBSA3KY K 0a3e u
OrpaHMuYEHHBIH paauyc nedcTBusa. OOecrieunBaloT 0Oojee HHU3KOE KadyeCTBO 3BYKA, YeEM
npoBojHbIe. [0 TUIY KOHCTPYKIMH (BUY) HAYIIHUKU AETSATCS Ha: BCTaBHbIE («BKJIAJBIIINY) —
YCTaHABIMBAIOTCA B YIIHYIO pPAaKOBHHY; KaHalbHble (BHYTPUKAHAJIBHBIC, <«3aTbIUKU») —
YCTAQHABJIMBAIOTCS B YIIHOW KaHall; HakKJaJHble — HAKJIAJBIBAIOTCS HA YXO; MOJHOpPAa3MEpHbIE
(MOHUTOpHBIE) — OXBAaTBIBAIOT BCe yXO. [Io akycTHueckoMy 0(hOpMIIEHUIO HAYIIHUKU Pa3JeIaoT
Ha: HAYIIHUKU OTKPHITOIO THMA — YacTUYHO NPOMYCKAIOT BHEIIHWE 3BYKH, IpPU ITOM
nocturaercs Oojiee eCTeCTBEHHOE 3By4yaHMe. [IperMyIecTBOM HCIOJIb30BAHUS SBIISETCS
OTCYTCTBHUE JaBJICHUS HAa BHYTPEHHEE yXO; HAYIIHUKH MOJYOTKPHITOTO THUMAa — 00ECTIeYHBAIOT
YaCTUYHYIO 3BYKOM3OJISIIIMIO; HAyIIHUKU 3aKpPBITOrO THHAa — OO0ECHEeYMBaIOT IOJHYIO
3BYKOU3O0JIALUIO.

B HaymHuKax ucnonb3yeTcsl OUH U3 TPEX TUIIOB COETUHUTENBbHBIX pa3beMoB: jack, mini
jack mmm micro jack. HaymHuKu MOTYT KpelUTBCSI Ha TOJIOBE C IIOMOIIbIO BEPTUKAIBHOM TyKKH
WM C TIOMOILBIO 3aTHIJIOYHON TY>KKH, Ha yIlIax C TIOMOIIbIO 3ayIIMHBI UJIU KITUIIC, WJIK HE UMETh
KperyieHUH (BCTaBHbIE WM KaHAJIbHbIE HAYIIHUKH).

OcCHOBHbIE TEXHHYECKHE XapaKTEPUCTUKH HAYIIHUKOB: YacTOTHas XapaKTepUCTHKA
BIIMSET HA KaUueCTBO 3ByKa HaymIHMKOB. CpenHee 3HaueHue 4actoTsl oT ' no I'n. Hekoropsie
npodeccuoHanbHble HAyIIHUKU HMMEIOT HHTepBasl YactoT oT I'm mo I'm. HamGomee wacro
ucnoapzyercss dacrora oT I'm no I'm. YyBCTBUTENBHOCTh BIMSET Ha TI'POMKOCTh 3BYKa B
HaymHUKax. OOBIYHO HAyIIHUKHA OOECTeyrBalOT YYBCTBUTEIBHOCTh HE MeHee 1b, eciu
qyBCTBUTEIHHOCTh MEHBIIIE, 3BYK MOXET OBITh CIUIIKOM TUXUM. CONpOTHBIEHUE (MMIEIAHC).
HaymHuku nensTcst Ha HU3KOOMHBIE M BBICOKOOMHBIE, TIPUYEM 3TO pa3fielIeHHE 3aBUCUT OT MX
tuna. Hanpumep, mnonHopasmMepHble HAyIMIHMKH C colporTuBieHMeM 10 Om cuurarorcs
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HU3KOOMHBIMM, a HAYIIHUKHA BHYTPUKAHAJIBHOIO THIA C CONPOTHBICHHEM Bbille OM —
BBICOKOOMHBIC. BOJBIITMHCTBO COBPEMEHHBIX HAYIITHUKOB UMEIOT BETUYMHY CONPOTUBICHHS OM.
Haymuukn co 3HaueHueMm compoTuBieHHss OM  007aJalOT MOBBIIIEHHOW —H3JIydaeMoi
aKyCTUYECKOW MOIIHOCTHI0. JIJIT CTyIMHHON pabOThl MCIOJIB3YIOT HAYIITHUKHA C MAaKCUMaIbHBIM
3HAQUCHHEM CONPOTUBIICHUA. MakcuManbHas BXOJHAs MOIIHOCTh BIUAET Ha TPOMKOCTH
3By4YaHHUs. YPOBEHb HCKQXCHUN B HAyIIHMKAaX HM3MEPSETCS B MPOICHTaX, IMPHYEM 4YeM OH
MEHbIIIe, TEeM BbIIIE KayecTBO 3By4aHus. Jns vacror ot ['m mo [’y mpuemiembiM siBisieTcs
HUCKaxeHue 10 , s dactor Huwxke ['n — Jlunamuk Omnpenenenue 2 JluHaMuUK — SBIsSETCS
MPOCTEUIIIUM YCTPOMCTBOM BbIBOJA 3BYKA. /[0 MOSBIEHHS CPaBHUTENIBHO ACIIEBBIX 3BYKOBBIX
mjaT JUHAMUK SIBJSUICS. OCHOBHBIM YCTPOHMCTBOM BOCHpPOHM3BEACHUS 3ByKa. (OOecmedynBaeT
JIOCTATOYHO HU3KOE KauyeCTBO M MPUMUTUBHOCTH 3BYKOB. JIMHAMUK BCE € M CETOAHS OCTaETcCs
mTaTHBIM ycTpoiicTBOM [IK M B OCHOBHOM HCIIONB3YETCS IS TI0JIa4M CUTHAJIOB 00 OIMOKax, B
YaCTHOCTH TpH paboTe mporpammbl . HekoTopwie mporpaMMbl MOXKHO HACTPOUTH Ha BBIBOJ
3BYKOBBIX CHUTHAJIOB Yepe3 JUHAMHUK, YTO OBbIBAET yI0OHO, €CH K 3BYKOBOM ILJIaTe TOIKIIOYCHBI
HAYIIHUKA (o YMOJTYaHUIO HE HAJIETHIC).
3amanmne:

1. IToaxIt0UnUTh U HACTPOUTH HAYIITHUKH.

2. IIoaKIFOYUTh U HACTPOHUTH KOJIOHKH.

3. IloaxIIOuuTh U HACTPOUTH MUKPO(DOH.

4. 3anucatb 3ByKOBYIO JJOPOKKY U BOCIIPOU3BECTH €€.

IIpakTuyeckoe 3ansaTue Ne 51 «I'eHepanusi KOMIIBIOTEPHOI 0 3BYKa)
eab 3aHATHSA: HAYYNUTHCS T€HEPUPOBATH KOMIIBIOTEPHBIN 3BYK.
Conep:xanue padoTbl:

3AIAYA 1.

MoOXHO OLEHUTh HUHPOPMALMOHHBIH 00BeM cTepeoayauodaiiina IUTETbHOCTHIO
3By4yaHus | cekyHJa IpH BBHICOKOM KadecTBe 3ByKa (16 6utos, 48 kl'11). [y 3TOro KoJIn4ecTBo
OMTOB, MPUXOAAIIMXCS HA OJJHY BHIOOPKY, HEOOXOIMMO YMHOXHTh Ha KOJMUYECTBO BHIOOPOK B 1
CEKYH/1y U YMHOXUTh Ha 2 (cTepeo):

Pewenue: 16 out * 48 000 « 2 =1 536 000 6ut = 192 000 Gaiit = 187,5 Koaiir.

3AJTAYA 2.

Ouenuts MHGOpPMAIMOHHBIE  00BEM  IUGPPOBOIO  CTEpPEO  3BYKOBOro  (aiina
JUIMTETBHOCTBIO 3By4aHusl 1| MUHYTa Npu cpeiHeM KadecTBe 3ByKa (16 6utos, 24 kI'n).

Pewenue: 16 o6ut x 24 000 x 2 x 60 = 46 080 000 6ur = 5 760 000 Gait = 5 625
Koaiit = 5,5 Moaiit
CrannapTHOe NMpHIIOKEHHE 36yKo3anuch UrpaeT posib HU(POBOro MarHUTO(GOHA U MO3BOJISIET
3aMMChIBaTh 3BYK, TO €CTh JUCKPETU3UPOBATh 3BYKOBBIE CUTHAJIBI, 1 COXPAHATh X B 3BYKOBBIX
daitnax B ¢opmatre WAV. Drta mporpamMma MO3BOJSET pPEIAKTHPOBATH 3BYKOBBIE (haidibl,
MUKIIUPOBATh UX (HaKJIaIbIBaTh IPYT HA JPYra), a Tak’Ke€ BOCIPOU3BOIUTD.

3ATAYA 3.

1.0npenenuTh KOJIMYECTBO YPOBHEH curHaiia 24-0UTHOM 3BYKOBOM KapThI .

3ATAYA 4.

2.YMeCTUThCS 1M TECHS Ha JUCKeTy pasmepoM 1,44 MoOaiita, ecnmu OHa HMEET
CJIEAYIOIINE MapaMeTphl: CTEPEO JAIUTEIHHOCTHIO 3BY4aHUsI 3 MUHYTHI IPU KayecTBe 3ByKa - 16
outos, 16 xkI'1.

IIpakTuyeckoe 3ansaTue Ne 52«Beoa B 9BM u MalIMHHBINA CUHTE3 pe4ym
Ienpb 3aHATHSA: HAYYUTHCS BBOAUTH U OCYIIECTBIISATH MAIIMHHBII CUHTE3 PEUN.
Conepxanue padorbl:
Ocoboe MecTo B cucTeMax MYJIbTUMEINA 3aHUMAeT HMCIIOJIb30BaHUE ayAHOamapaTypsl
JUISL PEYEBOT0 OOIICHHMS.
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Jlns pacro3HaBaHWsl W TOHMMAHHUS pPEYd JUKTOPOB HEOOXOIMMO BBECTH pEueBbIC
curHaiiel B OBM ¢ MOMOIIBIO aKyCTUYECKUX YCTPOMCTB BBOJIA M MPOAHAIM3UPOBATH BBOJUMYIO
peub.

CucTeMbl peueBOro BBOAA JEATCS Ha JIBa THIA IO XapaKTepy paclo3HaBaeMOM peyu:

* CUCTEMBI, OPUEHTUPOBAHHBIE HA BOCIIPUATHE OTAEIbHBIX CIIOB;

* CUCTEMBI, BOCIIPMHUMAIOIINE CBS3HYIO PEUb.

Pa3Huua Mexxay HUMHU BeCbMa CYIIECTBEHHA, TaK KaK IIPU CIMTHOM IPOU3HOLIEHUU CIIOB
U3MEHSETCs UX 3ByYaHHe.

[Ipu anHanm3e OTHENBHBIX CIOB (KOMaHA) OCYIIECTBISETCS MX oOUU(pPOBKa,
UACHTUQUKALMS M MHULUUPYETCS BBINOJIHEHHE NPOrpaMMbl, OTpadaThIBAIOLIEH HPUHATYIO
KOMaHIy. DTOT K€ PEeKUM HCIOJIB3YeTCsS W JJIS PEeYeBOr0 BBOJA IH(PPOBON MHPOpPMALUH; B
9TOM Cllydae Iocie UISHTU(UKALMU BBEACHHOE CIOBO MPeo0paszyeTcs B COOTBETCTBYIOIINI KO
ASCII (3a cuer 4ero jgocTuraercs CyuiecTBeHHoe cxkatue peun). Pupma «Kypusein»
BBIIYCKaJja M0 3TOMY IPHUHIIUITY YCTpoicTBO Voice Writer, KoTopoe pacmno3naBaio okoio 10000
OTJIEIbHO IPOM3HECEHHBIX aHIIMMCKUX CJIOB U II€YaTano UX Ha IPUHTEpE.

CerosgHsd MNpakTHUYECKH OTCYTCTBYIOT  YCTpOiicTBa s BBOJA JAMHAMHYECKU
Pa3BHUBAIOIIMXCS 3BYKOBBIX CLIEH. Y CTPOICTBA BBOJIa M IIPOIPaMMbI-aHAIN3aTOPhl HE ITO3BOJISIIOT
BBIJICJIUTh SMOLIMOHAIIbHYIO COCTABIISAIOLIYIO PEUYH, KOTOPAs 3HAUUTEIbHO KOPPEKTHPYET CMBICI
(M MOXET Jaxe W3MEHHUTb €ro JI0 IMPOTHUBOIOJIOXKHOro). Yaiie BCero sMOLMOHAJIbHAs CO-
CTaBIAIONIAs ~ paccMaTpUBAaeTCsl Kak IoMexa (3a MCKIIOYEHHEM CHCTeM  KOHTPOJSA
HMOIMOHAIBHOTO COCTOsIHUS). Kak MOMONHUTENBHBIN NCTOYHUK MH()OPMAIIUN SMOIMOHAIbHAS
OKpacka rojioca (1 BBEJJCHHOI'O COOOIIEH!S) B HACTOSILEE BPEMsI HE UCIIOJIb3YeTCs.

CucreMbl peueBOro BbIBOJIa HA3bIBAIOTCS CUHME3AMOPAMU pedll.

Cy1lecTBYIOT TPU OCHOBHBIX TEXHOJOIMUYECKH PA3JIUYHBIX MOJX0/a K IpolieMe CuHTe3a
peuu:

* METOJ] CKaTHUSA-BOCCTAaHOBJICHUS ()OPMBI CUTHAJIOB,;

* aHAJIOTOBBIN METOJ] CUHTE3a (POPMAHTHBIX YacTOT;

* 1u(ppoBOE MOJICIMPOBAHUE ['OJIOCOBOT0O TPAKTA.

Ilepgviit memoo — camplii npoctoil. OBM B 3TOM ciiyyae ClHyXHUT Kak IU(PPOBOIl
MarHuTo(oH. Ppasbl U CIIOBA 3aMUCHIBAIOTCS PA3/IENbHO U BEIOUPAIOTCS U1l BOCIIPOU3BEICHHS B
HYKHbII MOMEHT IO KOMaHJlaM, MOCTYHAIINM OT COOTBETCTBYIOIIECH Mporpammel. B Takoii
crcTeMe HEBO3MOKHO BOCIIPOU3BECTH CIIOBO, KOTOPOE HE OBLIO 3apaHee 3aucaHo.

Jnst xpaHeHust ouu(ppOBaHHOW pedn TpeOyeTcs MaMsTh OOJBIIOr0 00BhEeMa, TaK Kak
XpaHUTh HEOOXOJUMO KaXKJO0€ CJIOBO U3 JIeKCMKOHa DOBM ¢ yuyeToMm pa3iMyHbIX HaJeXHbIX
OKOHYaHUH, poja («IIomen-nouuia-nouyioy), yuciaa u T.4. Ho 3aro kauecTBO BOCIIpOM3BEIEHUS
pEYn OUEHBb BBICOKOE.

Pa3HOBHUIHOCTHIO CHHTE3aTOPOB ATOTO THUIA SBISIOTCA aBTOOTBETUYHUKH, IOCTPOCHHBIE U3
OBM wu Voice-monema; pedeBas TenenouTta (mepegaya peueBOro  COOOIIEHHUS IO
BBIUHCIUTENbHBIM CETSM).

Cunraercs, 4yTo 3TOT MeTOJ A(P(EKTUBEH, KOT/a CIOBApHBIM 3amac HEBEIMK — HE
npesbiiaer 10—15 cioB (Harpumep, rOBOPALINI MPUOOPHBIN IIUTOK aBTOMOOWJISI, TOBOPSIILIKE
4achl, KaIbKYJIATOP, KaIeHaph).

Bmopoit memooucnionb3dyeT TPUHLMIBI aKyCTUYECKOTO MOJAETUPOBAHMSI TOJIOCOBOTO
TpakTa 4yenoBeka. Peub coctaBisieTcs U3 GOPMAHTHBIX YACTOTHBIX IOJIOC, KOTOPBIE CO3JAOTCS
10J1I0cOBbIMH (priibTpamMu. CyMMapHBIN BBIXOJHOW CUTHAT (POPMAHTHBIX (QUIBTPOB JTOCTATOYHO
OJIM3KO COOTBETCTBYET YAaCTOTHOMY CIEKTpY desoBedeckod peun. Ho Takas peub 3ByUHT, Kak
roJioc poboTa, pa300pUYNBOCTh €€ OCTABIISIET JKETATh JTYUIIETO.

OTOT METOJ] YHUBEPCAJIEH: C €r0 MOMOIIIBIO MOXHO CHHTE3HPOBATh JIHOObIE CIIOBA, UMETh
HEOTpaHUYEHHBIH CJIOBaph, TaK KaK peYb CO3/aeTCS M3 OTIEIbHO TE€HEPHUPYEMBIX 3BYKOB.
CuHTe3aTOp MOXKET OBITh pean30BaH MPOrPAMMHBIM ITyTEM.
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Haubonee pacnpocTpaneHHBIH crioco0 BO30YXICHHs CUHTe3aTopa (POPMAHTHBIX 4aCTOT
COCTOUT B MHCIIOJIb30BAaHUM OTIENBHBIX, MOAJAIOIIUXCA HWACHTU(QHUKALMKM 3BYKOB peuH,
Ha3bIBAEMbIX poHemamu.

@oHeMHBII cuHTe3aTOp 00pa3yeT MOCIeAO0BaTeNbHOCT (OHEM, KOoTopas IpHu
BOCIIPOM3BEICHUH Ha aKyCTUYECKOM YCTPOICTBE BBIBOJIA 3BYUYHT KaK PeUb.

@DOHEMHBII CHHTE3 peuM NMPaKTHUYECKH He TpeOyeT IONOJHHUTEIbHOHN ammnaparypsl; OH
MOXeT ObITh peann3oBad Ha DBM craHaapTHOHM KOH(GUTYpaIlK IPOTPAMMHBIM ITyTEM.

Peub paspmensiercs Ha OTAENbHBIE 3J€MEHTapHble yacTh — (¢oHembl. Hampumep, B
AHTJIMHCKOM SI3bIKE BBIJICISIFOTCS TaKue JOHEMBI JUIsI TIIACHBIX 3BYKOB, KaK ee, i, eh u p. (Tabi.).

Tabmuia @oHeMBbI IIACHBIX 3BYKOB AHIJIHICKOTO A3bIKA

dounema [IpousHomieHue Fq F, f,
ee feet 250 2300 3000
i hid 375 2150 2800
eh head 550 1950 2600
ac had 700 1800 2550
ah tot 775 1100 2500
aw talk 575 900 2450
u took 425 1000 2400
00 tool 275 850 2400

F1,F2,F3 — Tpu ocHOBHBIE (hOpMaHTHBIE YaCTOTHI, HAOIIOJaEMbIE B CIIEKTPOTpaMMe IMPH
MPOU3HOIICHUH CPETHUM MYKCKUM T'OJIOCOM.

OnHako KpoMme TJIAacHBIX B PEYM 4YeJOBEKa CYIIECTBYIOT ()PUKATHBHBIC, B3PBIBHBIC U
HOCOBBIE coriacHble. [loMumo 3TOro kaxkaas poHema uMeeT Bapuaui — ala0(OHBI.

B pycckom si3bike coriacHele (pOHEMbI OBIBAIOT MSTKHE U TBEpAbIE, TIIyXHUE U 3BOHKHE
(1IyMHBI€, COHOpHBIE, T'YOHbIE, 3yOHBIE, allbBEOJISIPHBIC, BEJISIPHBIC).

Tpemuit memooVcnionb3yeT CIOBapb, KOTOPBIM CO3JAETCA TOJOCOM YEIOBEKAa, HO B
HaMsITh 3alUChIBAeTCs HE OLM(POBAHHBINA aKyCTMYECKHI CHUTHAJI, a ero 4YacTOTHbIE MapaMeTphl,
IIPU 3TOM YMEHbIIIaeTCsl 00BEM MaMSITH, 3aHUMaeMblii ciioBapeM. CUHTE3 K€ peur IPOU3BOIUTCS
UHTETPalIbHBIMM MHUKPOCXEMaMM, T€HEpUPYIOIIMMU 33JaHHbI HaOOp YacTOT ¢ 3aJaHHBIMU
aMIUIUTY/IaMU U CMEILIMBAIOIIUMU UX.

IIpakTnueckoe 3ansaTne Ne 53 «M3yyenue pa6oTbl THOKMX MATHUTHBIX IUCKOB
Leapb 3aHATHSA: YKPETUTH HABBIKU PAOOTHI C THOKUMU JUCKAMHU.
Conepxanue padorbl:

JUis moy4eHust NpakTHYeCKUX HAaBBIKOB B pabOTe ¢ AUCKETaMU MpoJIeNaiTe cieayolee
3aJlaHue.
1) IlpenBapurenbHO yOeIMBIIMCH B OTCYTCTBHM Ha TMCKETE HY>KHOW MH(pOpMaLIUHY,
otdopmarupyiite ee. s 3TOro nmpoaenante caeayromue 1eHCTBHS:
* BCTaBbTE JUCKETY B JTUCKOBO;
* IBaXK]IBI MEITKHUTE MBIIIBIO Ha 3HaYKe Moit komnberoTep(My Computer), Ha Pabouem. Croie
(Desktop);
* B IOsIBUBIIIEMCS OKHE manku Moit kommnbrotep (My Computer), mieIKHATE TPaBOi
knaBuinei mprmunonkonke/uck3,5 (A:) (3.5 Floppy (A));
* B OTKPBIBIIEMCSI KOHTEKCTHOM MEHIO BbIOepuTe KoMauay ®@opmaruposats(Format);
* B nosiBuBIIEMCs okHe DopmaTtupoBanue (Format), B mone Emxocts (Capacity)
Bri6epute MakcuManbHOE 3HaUeHue, coctapisitomeel,44Mb(1.44 Mb);
* st cucteMbl Windows B rpymme Criocod @opmaruposanus (Format type) ycranoBute
nepexsrouarens [oaroe (Full)
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HIEJIKHUTE JIEBOM KiaBuIIei Mbliu 1o kHonke Hauate (Start), 1 B ciiyyae nosiBjaeHust
npeaynpexaeHus Haxmute kKHonky OK;

* [10 OKOHYAHHUH TPOIIeTyphl (POPMATUPOBAHUS, 3aKPOITE HHPOPMALIMOHHOE OKHO,
coo01marolee o pesyabraTax (OpMaTHPOBAHUS, IETYKOM JICBOM KIIABUILIU MBIIIU

60 o kaornke 3akpbiTh (Close).

2) CKOnMpYyHTEeHAINCKETYTII000MM3C031aHHbIXBAMHUHATIPEABITY X YpoKax Baitios. J[is 3Toro
IpOJeNIaliTe CAEAYIOLUE AEUCTBUS:

* 3anyctute nporpammy [IpoBogHuK;

* HaliIUTe IUCK U MaIKy, KOTOPBIX HAXOAUTCS (aiiy, Mo IeKaIuii mpoueaype KOmMpoBaHUs
(HanpuMep,TucKk—Z, namka— User);

* OTKpOIiTE Manky ¢ Qaiaom;

* [IEJIKHUTE MPaBOil KJIaBUILIEH MBIIIH 110 Ha3BaHUIO (aiina;

* B OTKPBIBILIEMCSI KOHTEKCTHOM MEHIO TIepEeBEIMTE yKa3aTeib Mbliy Ha none [locnars (Send
To);

* BoTKphIBIIEMcsicinckeBbioepute/luck3,5 (A:)(3.5 Floppy (A:)) mm(3flop~94) n menkuaute
JIEBOM KJIQBUIIICH;

*I10 OKOHYAHUU MPOLEYypbl KONIMPOBaHUsI YOEIUTECh B TOM, UTO HYKHbBIN (haiil HaXOIUTCs Ha
JTUCKETE.

3)IloBTOpUTE MpOLIEAYPY KOMTUPOBaHUS (HalIoB.

4)Y nanute Bce daiinbl, HaxoaAUMecs Ha quckeTe. /{1t 5TOro BBIMOIHUTE CIEAYIONINE
JIEUCTBUS:

* B nporpamme [IpoBogHUK nepeiiauTe Ha JUCK A;

* BhIJIENINTE (aliibl, OJJIeKAILNE YIATCHUIO;

* HaxmuTe KinaBuiny Delete Ha kiaBuatype.

4) C moMOIIIbIO TUCKETHI epeHecuTe JH00yI0 HH(HOPMAIIUIO C JPYTOoro KOMIBIOTEPA.

IIpakTnueckoe 3ansaTne Ne 54 «M3yyenue padorpl HakKonuTeJ e MHGOPMALMHN HA JKeCTKHUX
MATHUTHBIX JHCKAX»

Heab 3anaTus: V3yyeHne KOHCTPYKIMH, OCOOCHHOCTEN (PYHKIIMOHUPOBAHUS U MOPSAKA

MOJATOTOBKH K ucmnoib3oBanuto HXXMJI.
Coaep:xanue padoThbi:
1. M3yuuTb OCHOBHBIE TEOPETHUECKHUE MOJIOKEHUS, CAETaB HEOOXOMMBbIE BBIITMCKH B

KOHCIIEKT JIEKIIUH.
PaccmoTtpets ocobernHocTu koHcTpykunn HXKM/I Ha npeacTaBieHHBIX 0Opa3iax.
3. Odopmuts oTyer:
e cocrtaB anemenToB HXKMJI;
e mpotecc BkItoueHus u padotsl HKM/I — Te3ucHo;
o ortansl noaroroBku HXXKMJI k HCIIOIB30BaHUIO;
e CTpYKTypa pa3z0oueHus Ha pa3zaensl (3.4.3);
e OCHOBHBIE ITAPAMETPHI AUCKOBBIX HAKOIIUTEIIEH;
e ONHCATh YCTAHOBKY MapaMeTpoB AuckoBo10B B BIOS Setup Bamero I1K.
4. OTBETHTb Ha KOHTPOJIbHBIE BOIIPOCHI.

N

IIpakTyeckoe 3ansaTHe Ne 55«OnpeneneHue HeMCNPaBHOCTEH HAKONUTeIeil HA
7KECTKMX MATHUTHBIX IHCKAX)
Ieab 3aHATHA: U3YYUTh XapaKTEPHbIE HEUCIIPABHOCTH HakonuTene HDD.
Conepxanue padorbl:
[Topsimok BeIONHEHHS PabOTHI

1. O3HaKOMHUTBCS C TEOPETUYECKOM YaCThIO IaHHOM pabOTHI.
2. N3yuuth ycrpoiictBo Hakonureneid HDD u noaxmouenne uaTepdeiicos.
3. O3HaKOMHUTBCSI C KOHTPOJIbHBIMU BONPOCAaMHM M IPOAYMaTb OTBETHl Ha

HHX.
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4, Cparp yCTHBIM WM TNHUCBMEHHBIM (MO BapuaHTaMm) 3a4€T IO JaHHOU
nabopaTopHoOi pabdoTe.

Kparkue Teopernyeckue cBeeHHs

VYcTpaHeHue HEHCIIPAaBHOCTU JKECTKOIO JHMCKAa — JIOCTATOYHO CEPLE3HOE 3aHATHE,
KOTOpPOE HE BCEr/a 3aKaHYMBAETCS IOJIHBIM YCIEXOM. JIel0 yCIOKHSAETCS €lle U TEM, YTO B
OOJIBIIMHCTBE CIIy4aeB Ha JKECTKOM JMCKE 3allMCaHbl Ba)KHbIE JaHHbIE, KOTOPbIE, Yallle BCEro, He
ObUIM B HY)KHBIIf MOMEHT CKOITMPOBAHBI HA BHEIIHUI HOCHTEIHh UH(OPMAIIHH.

HewucnpaBHOCTH %KECTKOTO MCKA MOT'YT OBITh CJI€AYIOIIUX BHJIOB:

* JIOTUYECKasi HEUCIIPAaBHOCTB;

* HEUCIIPABHOCTh KOHTPOJIJIEPA )KECTKOIO JHCKa;

* IOTEPs WK pa3pylICHHUE CIyKeOHOH nHPOopMaIun

* (hu3nueckast HEUCIPABHOCTb.

Jlornveckasi HeMcCNIPaBHOCTD

IIpu nornueckoil HEMCIPABHOCTH 3arpy3ka ONEPALMOHHOW CHCTEMBI C JKECTKOIO JUCKa
HEBO3MOXKHA, a TIPU TOJKIIOUEHUH €r0 B Ka4eCTBE BTOPHUYHOTO HE OTOOpaKaeTCs COJAEPIKIMOE
JIOTUYECKUX JUCKOB WIM caMu JUCKU. CaMOe€ MHTEpECHOE, 4TO TaKOW BHUHYECTEP KOPPEKTHO
pacnio3Haerca B BIOS u mpu npoBepke He BBISBISETCS HUKAKUX (DU3MUYECKUX MOBPEKACHUMN
nucka. Takoi TMCK Hellb3sl UCIIPaBUTh IPOBEPOUHBIMU yTUiMTaMu Bpoae ScanDisk. Mao toro,
MCIIOJIb30BaTh TaKU€ YTUJIUTHI KpailHE HE PEKOMEHIyeTCsl, IOCKOJIbKY B IPOLIECCE IPOBEPKU OHU
MOTYT 3allMChIBaTh Ha JKECTKUN IUCK Kakue-TuOO NaHHbIE, YTO MOXKET MPHUBECTH K IOTEpe
BaXHOH mH(popMarmu. JIOTHYecKyl0 HEHCIIPABHOCTh MOXKHO YCTPAHUTH MIOABKO C HOMOUbIO
CReyuanuU3UPOGAHHBIX YMUAUM, KOTOPbIE Ha HU3KOM YPOBHE BOCCTaHAaBJIMBAIOT pa3fleibl U
¢aiioByto cTpykTypy BHHUecTepa. CieqyeT MOMHUTh O TOM, YTO JH00O€ BMELIATEILCTBO B
CTPYKTYPY AHCKa MOKET MPUBECTHU K notepe uHpopmanuu. K rakomy s3pexty Moryt npuBectu
BCTPOEHHBIE B JKECTKUU JUCK CPEJICTBAa JUArHOCTUKH, Hampumep texHoiorus S.M.A.R.T., wim
nepeHaszHaueHue Jucka. Ytoosl n30exaTh 3TOro, MpH MEpBBIX NMPU3HAKAX HEUCIIPABHOCTH JUCKA
3TH CPE/CTBA JUArHOCTUKHU HY)KHO OTKJIIOUHUTb.

HencnpaBHOCTB KOHTPOLIEPA KECTKOI0 JUCKA

K naHHOMy BHAYy OTHOCATCS HEUCHPABHOCTH, CBA3aHHbIE C  (PU3UYECKUMHU
MOBPEXACHUSAMH KOMIIOHEHTOB KOHTPOJUIEpPA JHUCKA: IEPErOpeBIIMMH  MHKPOCXEMaMH,
MOBPEXACHHBIMU I'0JIOBKAMHU, OTOPBAHHBIM UHTEPEHCHBIM KabeseM U T. II.

Cy1ecTByeT 1Ba BapMaHTa ONPEICIICHUS TAKUX HEUCIIPABHOCTEM.

IlepBbli M3 HUX — camblii IPOCTOM, KOrAa IPU3HAKU pPa3pylIEHUs KOMIIOHEHTOB
KOHTpPOJUIEPA, HAlpUMEpP AbIPbl HA MUKPOCXEMaX, BBIABIIAIOT IIPH BHEHIHEM OCMOTpe. B 3Tom
cllydae mepeJ HauajJoM KaKuX-Tu00 AeMCTBUM ClelyeT 3aMEHUTh CTOPEBIINE KOMIOHEHTHI.

Bropoli BapuaHT, COOTBETCTBEHHO, CAaMbIH CIIOKHBIM: KOTJa BHUAMMBIX IPU3HAKOB
MOBPEXACHUS HET, OJHAKO JKECTKUH JUCK BeleT ce0s HecTaHAapTHO. PaccMOTpUM HEKOTOpbIe
CUTYallUN.

- /leuzamenvne packpyuueaemcsa, HUKAKUX 36yK06 He CIbluiHO. BO3MOXHbBIE IPUYNHBI
- 3aKIMHWIO IIMUHACIBHBIA JABUraTelb WJIM TOJOBKM YTEHMA/3aUCH "IPUIUILIH" K
MOBEPXHOCTH JIMCKA.

Ecin monelTaTbcs NMPOBEPHYTh MINHUHAEIb, TO 3TO MOXET INPUBECTH HE TOJBKO K
MOBPEXACHUIO TOBEPXHOCTH IUCKA U, COOTBETCTBEHHO, MTpoMna)xe HHPpOpMAaIMK, HO U K TIOJIOMKE
MEXaHHU3Ma YIpaBJICHUs T'OJIOBKAMH M CAMUX I'OJIOBOK. B 3TOM ciyuyae HEMCHIpaBHBII BUHYECTED
Jyd4llle OTHECTH B CEPBHUCHBIA LIEHTP, IJl€, BO-TIEPBBIX, BaM TOYHO CKaXXyT, MOJJIEKUT JIU
KECTKUI AUCK PEMOHTY, a BO-BTOPBIX, IEPEMUIIYT C HETO BCIO BAXKHYIO MH(OpMAIIIO

- leuzamens packpyuueaemcs, C1vluieH wiea4oK. ITOT MIEITUOK SBISIETCS CIEICTBHEM
HEYyJayHOW pacrapKoBKH ToyioBok. Hambosee BeposTHas mpUyYMHA JAHHOM HEHMCIIPaBHOCTH -
BBIXOJl U3 CTpOSl Te€HEeparopa IUMUHIEIBHOIO [BHUraTelis WIM CUCTEMbl MO3MIIMOHUPOBAHUS
roj0OBOK. BO3MOXHO Takke MOBPEKICHUE KAaTYIIKU MMO3MLHOHUPOBAHUS, KOTOpas pa3MelleHa
Ha OJIOKE TOJIOBOK.
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- Mleuzamens packpyuueaemcs, OJHAKO OUCK He onpedenaemcs VI Oonpeoeniemcs
Hegepno. 1lpuunHON BO3HUKHOBEHMS TaKOM HEHCIPABHOCTU MOKET OBITh BBIXOA M3 CTpOs
UHTEPPEHCHOM MHUKPOCXEMBI KOHTPOJUIEpa WM MEXaHMYECKOE IOBPEkKACHHUE KOHTaKTHON
IpyNIbl, K KOTOPOH MOJAKIOYaeTcs: nuleid NaHHBIX (HApuUMep, COTHYTBHIM WM MOJOMaHHBIN
METaJUIMYECKUI BBIBOJ).

- Jluck packpyuuBaercs, CibllleH cmyk. JlaHHas cuUTyalusi MOXET O3Ha4yaTb OYEHb
MHOI'0€, HauMHasi C HEMCIPABHON CHUCTEMBI MO3UIIMOHUPOBAHUS U 3aKaHUMBAs MOBPEXKJIECHUEM
rojioBok. Emie onuH BapuaHT - cOOHHBIE CEKTOPHI B 3arpy304HOi 001acTu BUHUYECTepa. Takyro
CUTYallMI0 Bbl CMOKET HCIPABUTH CAMOCTOATENbHO. OIpEneanB COCTOSHUE >KECTKOIO JHCKA,
HOJKIIOYMM HuIeid aaHHbIX. Tenmepb MOXHO HE TOJIBKO YCIBIIIATh H3/1aBa€MbI€ >KECTKUM
JIICKOM 3BYKH, HO M YBHJIETh Ha dKpaHe cooOIIeHus1 00 ommobKax B Xoae paboThl BUHYECTEpA.
Bo3MokHBI clieayronye OCHOBHbIE CUTYaIUH.

- Tosienenne coobmenut THna Invalid Drive Specification. Takue cooOuieHus
o3HauatoT, 4ro B BIOS 3ammcana HeBepHas HH(OpMaLus O MapaMeTpax YCTaHOBIECHHOI'O
BUHYECTEpa WUJIM K€ OH HEBEpHO pacrno3Haercs. llocienHuil BapuaHT TOBOPUT O Pa3pylICHUU
Ci1y’keOHOI MH(pOPMaLUK MU O MOBPEXJIEHUH roJ0BOK. Bo3MoXHa Tak e MojI0MKa KOHTAKTOB
uHTEepdeiica Ha IIaTe KOHTPOJUIEpa MK B CAMOM IS (e TaHHBIX.

- [TosiBnienue coobmenuii Tuma Disk Boot Failure. D1o oqH03HaYHO TOBOPUT O TOM, YTO
nospexxaena MBR (Master Boot Record) — ocHoBHast 3arpy304Hast 3a1uch.

- IMosBnenue coobmenuii tuma Boot Disk Failed. Camas BeposTHas mpuunHa —
HaJIM4Yre COOMHBIX CEKTOPOB Ha HYJIEBOW JOPOXKKE, BCIEJCTBHE YET0 3arpy3Ka C KECTKOTO TUCKa
HeBo3MOkHa. OC HOpPMaJbHO paclo3HAKOT JKECTKUH [UCK, OJHAKO He omodpajxcaem
Jnocuyeckue Ucku. Eciiv MCKIIOYMTH BapuaHT TOTO, YTO BHHYECTEP IPOCTO HE pa3OUT Ha
JIOTMYECKHUE JUCKU, TO OCHOBHOM NMPUYMHON TaKOM HEHCHPABHOCTHU SBJSETCA HAaIMUUe COOMHBIX
JUCKOB B CHCTEMHOH oOJiacTh WM pa3pylieHne (aiioBOd CHCTEMBI, coJaepiKalien
UHPOPMALIMIO O TeKylled KoH(Urypanuu AUCKOB. B 3ToM ciydae cienyer 3aHOBO pa3OUTh
BUHYECTEpP Ha JIOTUYECKHE AMCKH, IOce 4Yero orgopmaTHpoBaTh €ro. MokHO Takxke Oosee
JETAIbHO U3YyYUTh HEUCIIPABHOCTD C TIOMOIIIbIO HU3KOYPOBHEBBIX YTHIINT.

- XKectkuil nuck pacnosHaercs HOpMalbHO, ogHako OC 3azpyicaemcsa He NOAHOCHbIO
unu He 3azpyycaemcsa BoBce. J[aHHBI (akT roBOPUT O TOM, YTO O0JAcTh BHUHYECTEpa, B
KOTOPOM 3amucaHbl (Pailyibl oneparmoHHOM CUCTEMBI, COJIEPKUT COOHBIE CEKTOpHl. B manHOM
cillyyae cielyeT OOpaTUTbCS K HU3KOYPOBHEBBIM YTHIIMTaM, KOTOpbIE MOMETAT COONHBIE
CEKTOpHI U B CIy4ae HEOOXOAUMOCTH MEPEIIaHuPYIOT BUHYECTED.

IIpopuniaakruxka HDD

Co BpeMeHeM IHCK HayMHaeT paboTaTh MEAJIEHHEe, CO COOSMMU, TPEEeTCsl, MOSIBISIIOTCS
OLIMOKH YTEHHS U T. Il. DTO 03HAYAET, YTO MPHILIO BpeMs MPOPHUIAKTUKH, OCHOBHBIMH MEpaMu
KOTOPOU SIBJIIFOTCS:

- IlpoBepka Jormvyeckoro M (U3NYECKOI0 COCTOSIHMSI [HUCKAa C IIOMOIIBIO
nuarHoctuueckux yrumut tana scandisk (mas cucrem Windows 95/98). Takas mpoBepka
MO3BOJISIET HE TOJIBKO UCTIPABUTH JIOTHUECKUE OMIMOKH, OCBOOOIMB MECTO Ha JKECTKOM JMCKE, HO
U y3HaThb O MOSIBJICHUU COOMHBIX CEKTOPOB, KOTOpBIE YTHJIMTA IOMEYAET COOTBETCTBYIOLINM
obpazom. OC Windows XP mpoBepsieT AUCK HEMHOT'O MHA4ye, OJTHAKO MEXaHU3M MPOBEPKH TOT
’Ke: 4ToObl 3amycTuTh yTuiauTy, kiaukHute [IKM Ha uHTepecyromem Bac JIuCKe, BbIOepUTe
CpoiicteaP> CepBuc P BpinogHuTh NpoBepKy... B OTKphIBIIEMCS OKHE YCTaHOBUTE
TpeOyemble TapaMeTpbl IPOBEPKHU U 3aIyCTUTE TUArHOCTUKY Ha BHITIOJIHEHHE.

B Windows-7: «Ilyck» P «Bce nporpammbl» P «Ctangaptabie» P «CioyxeOHbIe» P>
«O4uncTKa IMCKa» WK cKavaiite u ycraHoBute TreeSize Free.

- Nle¢pparmentanus ¢aiijioB ¢ MOMOUIbIO CTAHAAPTHBIX YTHIIUT WIH YTHIUT CTOPOHHETO
npousBoauTensa. dparmMeHTanus — 3TO pazduTHe OAHOro (aiijia Ha HECKOJIBKO (PparMeHToB U
pa3MelleHHe UX Ha Pa3HbIX ydacTKax aucka. @parMeHTanus NpoucxXoauT He HAMEPEHHO, a U3-3a
cenuuku 3amucu  uHbopmaruu. JlepparMeHTanusi — COOTBETCTBEHHO, COCIWHEHUE
¢parmenToB oaHoro (aiima. Ecnum naumck  gedparMeHTHpoBaH, TO CKOpPOCTh JOCTyHa K
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uHpopmanuu yBenuunBaercs. Co BpeMeHeM (parMeHTalsl HOBBIX (paiijloB CHOBA MPUBOJIUT K
3aMeJUIeHUIO paboThl, B TOM ClIydae Mpolecc AepparMeHTaluu CielyeT MOBTOPUTh.

- Hadaronenue 3a TeMmepaTtypoii JUCKa C TIOMOINBIO CIEIUATH3UPOBAHHBIX YTHUIIHT.
TemnepaTypa Kak HUYTO JPYTroe BIUSIET HA COCTOSTHUE MPOU3BOAUTEIBHOCTH JKECTKOro Aucka. B
pE3yiabTaTC IMOBBIICHUA  TEMIICPATYPLI MOr'yT I1nocTpaaarb BHYTPCHHUC KOMITOHCHTBI
KOHTpOJUIEpa, YTO MPUBEAECT K TMOSBICHUIO CEPbE3HBIX HEUCHPABHOCTEH. OTOro BIOJHE
JIOCTATOYHO ISl 00eCTIeueHus, 0 KpaitHe Mepe, TOTHIEeCKOro "30pOBhs" HKECTKOTO JTUCKA.

KonTpoJibHBIE BOIPOCHI

1. Hazosure ocHoBHbIE KOMIIOHEHTHI HDD 1 ux HazHaueHue.

2. Otnuume crioco6a 3anucu nadopmaruu B HDD u FDD.

3. Cpennee BpeMsi IOCTYIa B HAKOTUTENSX, SMHUIIBI €T0 H3MEPEHUSL.

4, YewMm onpenensierca HaackHocts HDD?

S. Yro onpexnensier OpicTponeiicteue HDD?

6. HazoBure untepdeticel noaxmouenus HDD (BHYTpeHHUX U BHEIIHUX ).

7. UYro npoucxoauT npu GopMaTUPOBAHUU KECTKUX JUCKOB?

8. Kakue Bunmbl QopmarupoBanus Bbl 3HaeTe? [l Kkakux HocHUTenei
CYIIECTBYET BO3MOKHOCTh CO3JIaHUS JIOTHUECKUX TUCKOB?

9. Hazosute Bunbl HeucnpaBHoctern HDD.

10. Hazoswure mepsr npodmnaktuku HDD, oxapakrepusyiite ux.

11. O uém rosopur nossiaeHue coobirenus Disk Boot Failure?

12.  Kakosa MIPUYHUHA BO3HUKHOBCHUS cutyauun  /Jeucamenvhe

PACKpyuu6aemcs, HUKAKUX 36YK08 He CAbIUHO?
13.  Kaxkosa npuuunna nosiienus coodmenus Invalid Drive Specification?
14.  Kakosa IpHYHHA BO3HUKHOBCHUSI CHUTYalUuH Jeucamens
PAcCKpyuueaemcsa, OJHAKO OUCK He Onpedensiemcs I OnPeoeiiemca HeeepHo?

IIpakTuyeckoe 3ansaTue Ne 56 «Padora ¢ cucTeMHBIM IPOrPAMMHBIM
o0ecnieyeHuem»
Ilenv 3anamusa: TIPHOOpPETEHHWE HABBIKOB pabOTBl € CHUCTEMHBIM IPOTPaMMHBIM
obecnieuenueM B cpere WINDOWS.
Coaep:xanue padoThbi:

CucreMHoe mporpaMMHoe o0ecnmedeHHe — 3TO KOMIUIEKC IpOrpamm, KOTOpBIE
00eCTIeYnBarOT YIpaBJIeHHE KOMIIOHEHTaAMH KOMITBIOTEPHON CHCTEMBI, TAKIMH Kak IPOIECCOop,
olnepaTuBHAs MaMATh, YCTPOWCTBA BBOJA-BBIBOJA, CETEBOE OOOPYAOBaHHE, BBICTYyNas Kak
«MEXCJIONHBIA uHTepdelc», ¢ OJHOM CTOPOHBI KOTOPOrO ammaparypa, a ¢ JApyroi -—
OPUJIOKEHUsT TMojb30BareNnsd. B oTiauume OT NPUKIATHOTO MHPOrpaMMHOro obecreueHwus,
CHCTEMHOE HE pelIaeT KOHKPETHBIE MPUKIIAJIHbIEC 33/1a4H, a JIUIIb 00ecIeunBaeT padoTy APYrux
IporpaMM, yIpaBisieT annapaTHBIMU pecypcaMy BBIYUCIUTEIBHON CUCTEMBI U T.JI.

CucreMHoe MporpaMMHoOe odecneyeHne — COBOKYIMHOCTb IPOTPaMM H ITPOTPAaMMHBIX
KOMIIJIEKCOB JUIs o0ecreueHus paboTel KommbioTepa u ceteit 9BM. CucremMHoe nporpaMmMHoe
obecrieueHne moApasaenseTcs Ha 0a30BOe U CEPBUCHOE MPOTPAMMHOE 00ECTICUCHHE.
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OmEpapEEesie CECTeME T pasaay FEcE N TaH ObcayxEmeawrs ceTH
Obcay=Reawrg AR 1
TIporpassursze obosris APXIEPOETY NANX ARTEERpyCHEIe H TH,

Ba3oBoe nmporpaMmMHoe ofecneyeHne — MUHUMAJILHBI HA0Op MPOTPAMMHBIX CPEICTB,
oOecrieunBarOMUX paboOTy KOMIBIOTEpA: K HEMY OTHOCSTCS OIEpalliOHHbIE CHCTEMBI U
orepaiuonHeie o0onoukn. bazosoe I10 — camplii HU3KHIA YPOBEHB ITPOTrPAMMHOTO 00ECIICUCHUSI.
OHo oTBeuaeT 3a B3auMOJEWcTBUE C 0a30BBIMHU ammapaTHbIMU cpeacTBaMu. Kak mpaBuiio,
0a30BbIE TPOrPaAMMHBIE CPEJICTBA HETIOCPEACTBEHHO BXOAAT B COCTaB 0a30BOr0 00OpYAOBAHUS U
XpaHUTCS B CHEIHAIbHBIX MHUKpocxemax, HasbiBaeMbix [I3Y. Ilporpammbel u jgaHHBIE
3amuCchIBalOTCS B MuKpocxembl [I13Y Ha 3Tame mpow3BojiCTBA U HE OBIBAIOT HM3MCHCHBI B
MPOLIECCE IKCILTyaTallUH.

B Ttex caywasx, korga wu3MeHeHHE Oa30BBIX MPOTPAMMHBIX CPEJICTB BO BpEMs
SKCILTyaTalluu SIBISIETC TEXHUYECKHU IIeNlecoo0pa3HbIM, BMecTo MukpocxeMm [13V mpumenstor
nepenporpammupyemeie [13Y. B atom ciiydae usmenenue cogepskanus [13Y M0XHO BBIIOTHATH
HAa CMELUATBHBIX YCTPONCTBAX, HA3BIBAEMBIX NPOCPAMMAMOPAMU.

Onepayuonnas cucmema-3T0 KOMIUIEKC TIPOTPaMM, OPTaHU3YIOIIMX YIIPaBIICHUE
paboToii KOMIIBIOTEPA U €r0 B3aUMOJACHCTBHE C TIOJTH30BATEIIEM.

ONEPALIMOHHAA AMMAPATYPA
HENOBEK CUCTEMA

AOPYTWE
MPOrPAMMbBI

1.OnepanuonHasi cucTeMa IMPEICTABISET COOOW KOMILJIEKC MPOTPaMM, BBITIOTHSFOIINX
cieayronme QyHKIUN:

- 3arpy3ka KOMIbIOTepa (MpOBEJACHUE TMPOBEPKU PabOTOCIIOCOOHOCTH  YCTPOMCTB
KOMITbIOTEpa, MpPEJOCTaBiIsAsl CHUCTEMHbIE TMporpamMmbl i paboTel ¢  (Qaiimamu,
JTUPEKTOPUSIMH U INCKAMH );

- yIpaBlieHHE NMaMAThIO U ONepalrsIMu BBOJa-BbIBOJIA;

- ympasieHue (HaisioBoi CUCTEMOI;

- o0ecrnieuyeHHe MPaBUIBHOCTH BBINOJIHEHHS 3a/1a4 (TIporpamMm);

- olecrieueHne 3alIUTHl U COXPAaHHOCTH WH(POPMAIINH;

- ympasiieHHe paboToil MPUKIATHBIX TPOrpamM;

- obecrieueHne B3aUMOJIEHCTBUS MOJIb30BATENsI ¢ KOMITbIOTEpOM (MHTep(deic);
WINDOWScoBmemaeT GpyHKIMH OMepariMOHHON CUCTEMbI U OTIEPALIMOHHON 000JIOUKH.
Kak

oneparmonHas oooouka WINDOWSo0ecneunBaeT 1mojib30BaTeiisi TAKUMHU CPEACTBAMH, KaK:

- rpaduueckuit uHTEpdeEiic;

- Ha0Op CTaHJAPTHBIX BCTPOSHHBIX IPOTPaMM;

- BO3MOXHOCTh OTOOpakaTh Ha »JKpaHE HECKOJBKO JIOKyMEHTOB M paboTaTth C
HECKOJIbKUMHU ITPOrpaMMaMHU B Pa3HbIX OKHAX OJHOBPEMEHHO.
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2. Pabounii cTomn.

Oxpan WINDOWSHazbiBaeTcss PaGouumM €T0JI0M, Ha KOTOPOM HaXOISATCA DPa3IUYHBIC
3HAYKU- APJbIKH, okHa U Ilaneab 3anau. PaGoumii cToa - 5T0 KOpHeBas mamnka (hailnoBoii
CHCTEMBI, KOTOpasi BCeraa 0TOOpa)kaeTcs Ha SKpaHe MOHUTOPA.

OO0s13aTeNbHBIME JIEMEHTaMU Pa00Yero CToJa SABISIOTCS:

Moii koMnbIOTEP - Tporpamma Jyisi paboThl ¢ (HalJIOBOM CUCTEMOM KOMITBIOTEPA, C TUCKAMHU,
nankamu U ¢aitmamu. OHa MO3BOJSET NEpeMeIaTh, KOMUPOBaTh, IEPEUMEHOBBIBATh U yIAISATh
3JIEMEHTHI (PaiijIoBO CUCTEMBI.

Kop3una - mporpamma, B OKHE KOTOPOH XpaHATCs yAaleHHblE (Dailibl, ManmKd W JApyrue
aneMeHThl. Jlo Tex mop moka Bel co3HaTenbHO HE «OYUCTHTE» KOP3UHY, Bbl MoOXxere
BOCCTaHOBUTH JIFOOBIC YAaJICHHBIE SJIEMEHTHI.

CeTteBoe Okpy:KeHHe - IporpamMma Jjsi paboThl B JIOKAJIBHON CETH.

IManeab 3ama4 - NpSAMOYTOJIbHAS MOJI0CA, OOBIYHO B HIKHEW yactu Pabouero croma. Ha
[Tanenn 3ama4 HaxonATcs KHONKA [Iyck M KHONIKM BCeX OTKPBITBIX IPOrPaMM U IOKYMEHTOB.

3. TlonsTue okHa. YripaBieHHE OKHAMH.

ITpu 1BOMHOM Ha)KaTUH JIEBOM KHOIIKM MBIIIN KaXKIbIA 3HAYOK PACKPHIBAECTCS B OKHO. OKHO -
ATO OTPAHUYCHHBIN PAMKOM MPAMOYTOJIbHUK 3KpaHa. Bce OKHa MMEIOT CTaHAAPTHYIO CTPYKTYPY:

Ilepsas cmpoka - Ha3Banme okHa. Eciin cTpoka 3arojioBka BbICBEUEHA, TO OKHO aKTHUBHO.
Haxas j1eByI0 KHOIIKY MBIILIM Ha CTPOKE 3aroJIOBKA U HE OTITyCKas €€, MO>KHO IIEPEMECTUTh OKHO
B J1I00YI0 00J1acTh paboyero croa.

B KoHIIe CTpOKHM 3arojioBKa TpU MPSIMOYTOJIbHUKA, TO3BOJISIIOLINX YIIPABISATh OKHOM:

- KHOIIKa CBEpPHYTb (UepPTOUKA HA HEW MOKa3bIBAET, YTO €CJIM BbI LIEJIKHUTE HA KHOIIKE,
OKHO COKMETCS JI0 JINHHH);

- KHOIIKa pa3BepHYTh\CBEPHYTh B OKHO (LIEITYOK HA HEil yBEINYUBACT OKHO 0 pa3Mepa
9KpaHa ¥ 00paTHO BO3BpAIllaeT OKHY IIPEKHUMN pa3Mep);

- KHOIIKA 3aKpPbITh (IIETUOK Ha KHOIKE 3aKPhIBAET OKHO).

Bmopas cmpoka - KomanaHoe MeHI0, KOTOpOe BKJIIOYArOT rpynnbl koMany daiin (koMaHb!
paboThl ¢ auckamMu U mankamu), [IpaBka (komanasl paboTsl ¢ daiinamu), Bun (komanasl Buga
skpana), ? (CrnpaBka o WINDOWS). BeiOpaHHbie KOMaHIBI TOMEYAIOTCS (HIaKKOM-TaIOUKOA.
Jliis u3MeHeHus BbIOopa JOCTATOYHO LIEIKHYTh Ha KOMaH /bl MBIIIKOM.

Ecnu conepskamiasicss B OkHe MH(pOpMalus NPEBBIIIAET pa3MEpPbl OKHA, TO CIpaBa U CHU3Y
OKHa MOSABIIAIOTCA MOJIOCHI POKPYTKH CO CTPEIKaMU-YKa3aTeIsIMU JBUKCHHUS.

Ecnu Ha sKkpaHe pacKpbITO HECKOIBKO OKOH, IEPEKPHIBAIOLINX APYT IPYyra, TO MIEIYOK MBIIIU
Ha JIF000H YacTH MEPEeKPBITOr0 OKHA BBIBEJIET €r0 BIEPE/.

YnpasieHue OKHaMH - TII€peMElIeHHEe, H3MEHEHHE pa3Mepa, MCIONIb30BaHUE I10JI0C
IIPOKPYTKH, CBEPTBIBAHNE, 3aKPBITHE OCYILECTBISAETCS C IOMOIIb YKa3aTellsl MBILIH.

Packpvimue ceeprymozo oknaunu nepexo]l U3 OKHA B OKHO OCYILIECTBIISIETCS C IOMOIIBIO
ITanenn 3axa4, NOSIBISIIOIIENCS BHU3Y KPAaHA JTMHENKHU C Ha3BaHUSAMH OTKPBITBIX OKOH.

Ynpaenenue pacnonosicenuem oxonHa SKpaHE OCYIIECTBISETCS C MOMOULIBI0 KOHTEKCTHOT'O
MeHo. /[ 3TOro Hajo IMIENKHYTh MPaBOM KHOMKOH MBIIIM Ha CBOOOJHOM MeECTE JKpaHa.
[TostBUTCSI KOHTEKCTHOE MEHIO, BKJIIOYAIOIIee KOMAaH/bl PacIOIOKEHUsI OKOH: KackaJoM (OJIHO
3a IPyTUM € IePEeKPBITHEM), CBEPXY BHU3 (OJTHO MOJ IPYTUM), CII€Ba HAMpaBo (0OJHO 3a APYTHM B
JUHENKY).

4. Opranuzanus $aiinoBoii cucrembl. OaliIbl ¥ MaNKy.

OnepannonHas cuctema padoraet ¢ ¢aitaamu napopmanuu. Pailsiel MOryT ObITH COOpaHbI B
NAaNKM (aHAJIOT: KaTaJloTH, TUPEKTOPUH - Ha3BaHUs B 0oJiee paHHUX OMNEPAIlMOHHBIX CHCTEMaX).
B nanke MoxkeT XpaHUTBCS MPOU3BOJIbHOE YKCIO (haiiinoB. Daiin MOXKHO MepemMelarh U3 Nanku
B IIAIIKY.

B WINDOWSMOXHO TpOCMOTPETh COIAEPKMMOE CYMIECTBYIOIINX MAIoOK, CO37aTh HOBHIC
NaNK{, NEPEUMEHOBATh WIM YAAJIUTh CYIIECTBYIOLIUE Manku. MOXKHO cO371aBaTh OAHY MamKy
BHYTPH JIPYTOH.

[TpocMmoTp ¢aitnoBoii cUCTEMBI.
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YroOsl mpocMOTpeTh (PaiiIoBYI0 CHUCTEMY KOMIIBIOTEpAa MOXHO HCIOJb30BaTh MPOTpaMMy
Moii komnbrOTEp WK nporpammy IpoBoaHMK.

B nepBom cinydyae He00X0aUMO:

1) JIBaxkapl MICTKHYTH Ha 3HaukKe « Mol KoMnbIoTep». Bee mruckoBo b1 Baiero
KOMITbIOTEpA MPEICTABICHBI B 3TOM OKHE 3HAYKaMH JUCKOBOJOB M UMEHAMHU.

2) BriOparh Ha3BaHHE TUCKOBOJA U JIBAXK/IbI IICIKHYTh HA 3TOM 3HAUKE.

3) BriOpaTh HEOOXOAMMYIO MAIKY U ABAKIBI MIEIKHYTh Ha 3TOM 3Hauke. CoaepKuMoe
MAnKHU PacKpoeTcsl B HOBOM OKHE.

Kaoicoviti mun  ¢haiina umeem 6 oxkne ocoboe ob6osnauenue. IIpocpammuvie ¢haiinb
0003HAYAOMCA NPAMOY2OJILbHUKAMU C YMONUJeHHOU 6epXHell Yepmol, a mexkcmossvie ¢hailivl -
NPAMOY20JIbHUK C 3A2HYMbIM JIE8bIM Y2OTIKOM.

Bo BTOpOM ciyyae HEOOXOAUMO:

1) B crapToBOM MeHIO BBIOpaTh MyHKT «IIporpamMmbly;

2) nyHKT «CTaHgapTHbICY,

3) nynkt «IlpoBoaHHK». OTKpoeTCs: OKHO nporpaMmbl «IIpOBOAHUKY, COCTOSIIEE U3 IBYX
noJIoBUH. JlJi1 TOro 4ToObl IPOCMOTPETh COJEPKUMOE AMCKA WIIM MANKH, He0OXOIUMO
HICJKHYTh Ha 3HA4YKe B JICBOH IOJIOBMHE, a B MPABOW IOJIOBHHE OKHA OTKPOETCS €ro
COJIEP>KUMOE.

@ainbl XpaHATCA HA BHEUIHUX YCTPOMCTBAX IAMATH, KaK IPABWIO, JTO KECTKUU IHCK.
Opnako Uis XpaHEHHUsS PE3EpPBHBIX KOMUUA M MepeHoca HH(opManuu HEoOXOIUMbI THOKHE
MarHuTHble JUCKU. Jlms pa®oThl ¢ THOKMM MarHWTHBIM JHCKOM OH JIOJDKEH OBITh
oTGopMaTHPOBAH.

Pabora ¢ nankamu.

Jly1g co3aanus manku HeoOX0AUMO:

1) JIBaxkapl HICIKHUATE Ha 3Hauke «MoOW KOMIBIOTEP», a 3aT€M Ha Ha3BaHWU JKUCKA U MPH
HEO0XO0/IMMOCTH MAIKH, KyJla He0O0X0AUMO OyJeT MOMECTUTh HOBYIO TAIKY.

2) B mento «®@aiia» BeiOpath cTpoky «Co3aaThy». B okHe Oyner co3iaHa HOBas marka 0e3
Ha3BaHMs. Bbl JOMHKHBI BBECTH Ha3BaHME MAIKW B MOJe BBOJA Moja 3HaukoM mamku. (C
MOMOMUIBIO TPYIIbI KoMaHl Maiy1 MOXKHO NEPEUMEHOBATh U YAAJIUTh MaKy U (paissl.)

3) Ilocne BBOAA Ha3BaHUS HaXXMHUTE KiaaBuiny «Enter!.

Pabora ¢ daiinamu.

WINDOWSno3Bonsier co3naBaTh (ailibl, KOMUPOBaTh UX B TAaNKd W Ha JUCKETHI,
NIEPEUMEHOBBIBATH MX, HCKATh HEOOXOIUMBIE (DaiiIbl, yIaIsITh U BOCCTAHABIMBATD (haIiIIbI.

@aiij - 5TO NOMMEHOBaHHast 00JIaCcTh Ha JUCKE WM JPYrOM MAallMHHOM HOCHUTEJIE.

Co3nanme Qaiiyia ocylecTBIsSeTCs C IOMOIIBIO TPUKIAIHON MPOrpaMMbl - TEKCTOBOTO WIIN
rpau4ecKkoro peakropa u T.J.

Konuposats (aiinsl MOKHO OAHUM U3 CIEAYIOIINX CIOCOOOB:

1. C nomomsio komany «IIpaBka» B okHe «MoO#H KOMIIBIOTEP»:

1.1.oTkpoliTe manky ¢ He0OXOAUMBIM (haitIoM;

1.2.B menmo «IIpaBkay» menkaute Ha crpoke «KonupoBatey». Daiin Oyaer moMerieH
B bydep obmena;

1.3.oTkpoiiTe mamnky, Kyzna HeoOXoIumo ckomupoBaTh (ain. B menio «IlpaBka»
BbIOEpUTE KOMaHy «BeTaBUTBHY.

2. C NOMOIIBIO «KOHTEKCTHOTO MEHIO» U «KOMOMHAIMI ropsYnX KIaBUII»:

2.1.menkaUTe Ha HeoOXomuMOM (haiiie, 3aTeM BOCIOJB3YHTECh KOMOWHAITHEH
knaBuml «Ctrl+Cy» uau menkHuTe MpaBoil KHOMKOM MBI HA 3HAYKE HY)KHOTO
¢aiina 1 B KOHTEKCTHOM MEHIO BbIOpaB koMaHy «KonupoBatsy;,

2.2.7U11 BCTaBKM HEOOXOJUMO OTKPBITh HY)KHYIO MAIlKy, a 3aTe€M BOCIIOJIb30BaTHCS
koMmOuHarenn kmaBum «Ctrl+V» wiu 1enkHyTh Ha HYXHOM OKHE U B
KOHTEKCTHOM MEHIO BBIOpaTh KoMaHay « BcTaBUTBY.

3. C moMoIpio «MbIIIN» (4acTHBIN ciydai MeToga drag-and-drop-neperamuTs u
OCTaBUTh):
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3.1.oTkpoiiTe 1Ba okHa. IlepBoe, B KOTOpOM HaxoaUTCA HEOOXOIUMBIH (ailsl, BTopoe
- OKHO, KyJla HaJI0 CKOITUPOBATh JaHHBIA (ail;
3.2.naxmure KiaBuiy «Ctrl» u 5eByr KiIaBuily MbIIIM Ha 3Hauke Qaiina. He
OTITyCKasl 3TUX KJIABUII, NEepeTalluTe 3Ha4oK (¢aitia B Apyroe okHo. [Ipu 3Tom k
yKa3aTeJo MBIIIN JOOABUTCS 3HAK «+», MOKA3bIBAIOLIN, YTO (aiii KOmUpyeTcs.
Ilpu xonuposanuu ¢ scecmkoeo OUCKa HA OUCKem) HeOOXOOUMO OMKPbIMb OKHO OUCKembl,
WeNKHY8 Ha ee 3HAUKe.
KoHTekcTHOe MEHI0 - 3TO MEHIO MOSBIISIOIIEECS NPH BBIACIEHUM OO0BEKTa M HaKaTHU
IIPaBOM KHOIIKH MBIIIH.
Jns mepenoca daiina B MeHio «IIpaBka» ucronb3yiiTe KoManny «Bbipe3aTby», a B criocobe ¢
UCIIOJIb30BaHUEM MbIIIHU BMecTo KiaBumy «Ctrly xiaBurry «Shifty.
Ynanenue (aitna ocymecTsisercs 1100 ¢ momoinbio koMan sl Menio [IpaBka Bripe3ars,
1160 ¢ nomoupo «Kop3unbn:

1) OtkpoiiTe HeOOXOUMYIO MATKY.

2) HaxmwuTe JEeBYIO KJIABHIIY MBIIIM Ha 3Ha4YKe (ailyia U, HE OTIyCKas ee, MePEeMECTUTE
3Ha4yoK B «Kop3uny».

IMouck ¢aiina ocymectpisiercss nporpammoit «Ilouck» («HaiTm»):

1) B crapToBOM MeHIO yKaxuTe Ha IyHKT «[lornck». OTKpOETCs MEHIO TPOrpaMMBl.

2) Bribepure ctpoky «®aiinbl 1 mankmy». Otkpoercs quanoroBoe okHo «Haittmy. [Tonck
¢aiina MOXXHO OCYLIECTBIATH 110 UMEHH, JaTe U JOMOJHUTEIbHBIM IIapaMeTpaM TaKuM
KaK - TN (aiisia, TeKCT Wi pa3Mep.

3) B crpoke ums HaGepute ums (aitna u Haxxmute kiaBuiny «Haiitny». Buusy nuanorooro
OKHa TIOSBUTCS TEpe4YeHb Bcex (ailioB, B Ha3BaHMM KOTOPBIX €CTh HaOpaHHOE
COYeTaHHue.

5. Spapiku u padoTta ¢ HUMU

SApJablk - 3HAYOK, KOTOPBIM MpEACTaBIseT MpOrpammy, Manky Wik (aill u sBiIseTcs HUX
yKazaresneM. SpiblK MO3BOJSET JIETKO OTKPBITH TOT 3JIEMEHT, apec KOTOPOro B HEM IMPONUCaH
(T.e. HA KOTOpBIA OH «HAaKJEEeH»). SIpIBIK MOXXHO NMOMECTUTh Ha Pabouuii cron, B cTapTOoBOE
MEHIO WIH B MeHI0 [Iporpammel.

Co3nanme sipsibIKa

1 cnocob:

1) ycraHoBuTe Kypcop Ha (aiine/nanke, 1isi KOTOPOro XOTHUTE CO3aTh SPJIbIK;

2) HaXMHTE MPABYIO KHOIMKY MBIIIH U B KOHTEKCTHOM MEHIO MyHKT «C031aTh SPJIBIKY;

3) psmom c Bamrim daiinoM/nankoi mosiBUTHCS SIPIIBIK;

4) mepeHecHTe ero Ha paboy4nil CTOI.

2 cnocob:

1) ycraHoBuTE Kypcop Ha (haiiyie/mamnke, i KOTOPOTO XOTUTE CO3/aTh SIPJIBIK;

2) HaXKaB M HE OTIyCKas MpPaByl0 KHONKY MBIIIM, TepeHecuTe (aiin/manky Ha padoumii
cto. [TosBUTCS KOHTEKCTHOE MEHIO;

3) B KOHTEKCTHOM MEHIO IEIKHUTE Ha MyHKTe «Co3AaTh APJABIKY. SIPIIBIK MKy MOSBUTCS
Ha paboueMm cToe.

3ameuanue: Ecnu Bbl IepeHeceTe ManKy WM JOKYMEHT, YAEp)KUBask HAXKAaTOH JIEBYIO KHOIIKY
MblIlM, HAa «PaGouem cToJie» MOSBUTCS €lle OJlHA KOMHUs JTOKYMEHTa WJIM MallKW, a He SPJbIK
3TOr0 0OBEKTA.

IlepenmeHoBaHuUe SIPJIBIKOB.
1) IllenxHuTE MPaBOW KHOIKOW MBIIIN Ha SPIBIKE MPOrpaMMbl. [10SBUTCS KOHTEKCTHOE
MEHIO.

2) B oarom meHro nienkHuTe Ha yHKTe «IlepemmeHoBaThy. BeineneHnas Hanuch H3MEHUT
LBET, U B HEW MOSIBUTCSI MUTAIOIIAN KypCOp BCTaBKH.

3) HalGepute HOBOE Ha3BaHUE U HAXMHUTE KiaBury «Entery.

Pabora ¢ sspabikamu.
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st Toro 4to0bl «YNOpsa04YuTh SpJbIkn» Ha «Pabouem crTojie» B TpeOyeMoM MOpsIKe
HEOOXO0aNMO:

1) OTKpBITh KOHTEKCTHOE MEHIO;

2) BbIOpaTh B HEM CTPOKYy «Ymopsiaouutb 3Hauku» «I[lo wumeHm» (Apiblku
pacrionoxkatcst B andasutHom mopsake) win «Ilo mare» (spiaplku OyayT YHOPSAOYEHBI IO
BPEMEHH UX CO3/IaHUsA).

Jlyist Toro 4ToOBI 3aMyCTUTh MPOrPAMMY C IIOMOIIBIO SIPJABIKA, JOCTATOYHO MPOU3BECTH HA
HEM JIBOWHOH IIEITYOK JIEBOU KHOIKOU MBIIIKH.

Ynanenue sipabIKOB.

VY nanenue sipiablka MOKHO OCYILIECTBUTH HECKOJIBKUMH CIIOCO0aMU:

- TIEPEHECTH SIpIbIK HA 3HAUOK «Kop3uHay;

- TOpaBOM KHONKOW MBIIIM IIEJKHYTh Ha SIPJbIKE, B KOHTEKCTHOM MEHIO - Ha ITYHKTE
«Ynamutby». B nuanoroBom okne «IlogTBepauTe ynajieHuWe» WICIKHYTh HAa KHOTIKE
«a»;

- UICJKHUTE Ha fApJbIKe, a 3aTeM Haxmurte kimaBunry «Dely . B nuamoroBom oxHe
«IToaTBepanTe yaaaeHue» MEIKHYTh Ha KHOIKE «/{ay.

6. Cranmaptasie nporpammsl WINDOWS.

B xommekt nocraeku WINDOWSBX0oauT 1enbiii Habop Tak Ha3bIBAEMBIX «CTAHIAPTHBIX)
KOMITBIOTEPHBIX MPOrpaMM. ITO TEKCTOBBIC penakTopsl - WordPadu 60kHOT, rpaduueckuii
penaktop - Paint, nporpammel - Kaabkyastop, Homeponaéuparenn, IIpourpbiBareib
KOMIAKT-AUCKOB, [IpocmoTp Bydepa oomena, [Iposoanuk, [IporpamMmmsl cBsi3u U Ip.

3anyck CTAaHAAPTHBIX NMPOTrPAMM OCYILECTBIISETCS, KaK MPABUIIO, C ITOMOILBI CTapTOBOrO
MeHIO - HakatueM Ha kHonke Ilyck, 3aTem BbiOopa cTpoku IIporpaMmsbl U B CieAyIOIIEM MEHIO
- ctpoku CraHaapTHble. B OTKpBIBIIEMCS MEHIO CTaHJAPTHBIX MPOrpaMM BBHIOMPAETCS HY)KHAS
CTpOKa (Ha3BaHME MPOTPAMMBbI) U Ha)KaTHEM JIEBOM KHOIIKH MBIIIU TPOU3BOJAUTCS €€ 3aIyCK.
Tekcroserii pexakrop biokuot (Notepad).

Penakrop BaokHOT - 1o3BOJISIET cO3/1aBaTh U IPOCMATPUBATh KOPOTKHE HEPOpMaTHUpyeMble
TEKCTOBbIE JJOKYMEHTbI, 00beMoM J10 64K0.

[Ipu 3amycke TEKCTOBOrO penakTopa BIOKHOT OTKpBIBae€TCS CTaHAAPTHOE OKHO, MMEIOIIEe
CJIEIYIOILLYIO CTPYKTYpY:

- TIepBas CTpPOKa BKJIOUAET HA3BaHUE JOKYMEHTA U Ha3BaHHE MPOTPAMMBI;

- BTOpas CTpOKa - KOMaHIHOE MEHIO, COCTOSIIEe W3 CIENYIOLIEH Tpyninbl KOMaHja -
«Daiiny, «llpaBkay, «@opmary, «Bua», «CnpaBkay,;

- Hwke «Paboyee 0kHOY» 1111 HAOOpa TEKCTA.

['pynna komana daii no3BoJIe€T IPOBOAUTH PaldOTY:

1) ¢ tekcToBeIMH (aiinamu - «Co31aTh» HOBBIA TEKCTOBBIH (haiiy (BBIOOP 3TOM KOMaH/IbI
OPUBOIUT K OTKPBITUIO HOBOro PaOouero oxHa); «OTKPBITH» CYIIECTBYIOLIUI
TEKCTOBBI JOKYMEHT (B TMOSBHUBIIEMCS OKHE HEOOXOAMMO OyneT BbIOpaTh Ha3BaHUE
nanky, HaOpatb ums ¢aiima u BbiOpaTh THI (aiina); «CoXpaHMTB» HaOpaHHBIN
MOKYMEHT, VyKa3aB Ha3BaHue (aiila W Tankud IS XpaHeHHUs, W3MEHHTh YKe
CYIIIECTBYIOIIEE Ha3BaHME, BHIOPAB KOMaHTy «COXPaHUTh KaK»;

2) HameyaraTh FOTOBBIH JIOKYMEHT, TOJArOTOBUB MakeT crpaHuil. Komanzpl - «IledaTby,
«ITapaMeTpbl CTPAaHULIBIY.

I'pynna komann «lIpaBka)» TO3BOISET OTPENAKTUPOBATH CO3JAHHBIA JOKYMEHT -
«BbIpe3aTb» WIu «YAaJauThy» 4acth Tekcra, «KonupoBarh» mim «BCTaBUTBL» 4acTh TEKCTa,
«Haiitu» u «3aMeHHUTb» HEOOXOJUMOE CIIOBO B TEKCTE, IMO3BOJSET BCTaBISATh B TEKCT
JIOKYMEHTA TEKYIIHE J1aTy U BPEeMs.

['pynmna komanjg «@opmar» MO3BOJISET: BBIOMPATh MIPUPT, UCHONB3YS KOMAHAHOE MEHIO
(xomanga «llpudT») 1 BcTaBAATH r7le HEOOXOAUMO MEPEHOC TEKCTA MO CIOBAM.

['pynna xomang «Bua» m03BOISET UMEThH TOJBKO OJMH pa3/iesl CTPOKH COCTOSHUS.

Co3naHue ¥ pelakTHPOBaHUE JOKYMEHTA C TOMOIIIbI0O penakTopa «baokHoT». [Tpu

160



3arpy3Ke TEeKCTOBOT'O PEAAKTOpa OTKPHIBACTCS YHUCTOE paboyee OKHO, YTO MO3BOJIIET Cpa3y ke
C03/1aBaTh HOBBIM TEKCTOBBINA IOKYMEHT.

OTpenakTUpOBaHHBIN TEKCT HEOOXOIMMO COXPAHHUTD € MTOMOIIbI0 KoMaHa MeHio daiin

Coxpanutb uiu CoXpaHuTh Kak.
Tekcroserii pegakrop WordPad.

ITpu 3amycke TekcroBoro penakropa WordPadoTkpsiBaeTcsi cTaHIApTHOE OKHO,
HUMEIOILIEE CIEAYIOIIYIO CTPYKTYPY:

- TepBas CTPOKa COCTOMT U3 Ha3BaHUS JOKYMEHTAa U Ha3BAHMS MPOrPAMMBIL;

- BTOpas CTPOKa BKJIIOYAET KOMaHAHOE MEHIO, KOTOPOE UMEET CIIEIYIOIINE TPYIIIIbI
KoMmaHj - «@aiuny, «llpaBkay, «Bun», «BecraBkay, «®@opmary, «CnnpaBkay;,

- Tperei ctpokoil siBnsiercs «IlaHeab HHCTPYMEHTOB) (KaXk/1ast KIaBuIlla MaHeIn
COOTBETCTBYET KaKOW-1100 KOMaH 1€ U3 KOMaHAHOTO MEHIO);

- YeTBepTas CTPOKa - CTpoKa (opMaTUPOBAHUS, TJIE PACIIONIOKEHBI OKHA BEIOOpA BUIA
mpudra, pazmepa mpudTa, KHONKH MPU(TOB: KUPHBIHN, KYpCUB, TOAYEPKHYTHIH,
KHOIIKU BBIPaBHUBAHUS TEKCTA: 0 JIEBOMY Kparo, 10 CepeIuHe, 10 MPaBOMY Kparo
CTpaHMIbl, KHOIIKA MapKephl;

- TI0J KHOTIKaMHU MEHIO MJIET U3MEPUTEIIbHAS JIMHENKA;

- Hmwke «Paboyee okHOY» 1111 HAOOpa TEKCTA.

KomannHoe MeH1o.

['pymnmna komaua «@aiuny MO3BOJISIET TPOBOAUTH PAbOTY:

1) c¢ TekcroBeiME Qaitamu - «Co3aaThy, «OTKPBITHY, «CoxpaHuTh» 1 «COXpaHHUTH

KaK»;

2) HameyaTaTh T'OTOBBIM JTOKYMEHT, MOArOTOBUB MakeT crpanuil. Komaumsl - «Ileyatby,
«IIpeaBapuTeabHblii IpocMOTP», «MakeT cTpannubl» («IlapameTpbl cTPaHULIBDY);

3) OTKPBITH T€ TOKYMEHTHI, C KOTOpbIMH BbI paboTasu B MOCASAHUI pa3, CIIUCOK
JIOKYMEHTOB HaXOJUTCS B 3TOM rpymnmne komana. OTKpbITHE JOKYMEHTA MPOBOIUTCS O
BBHIOPAaHHOMY B CITUCKE UMEHH.

I'pynna xomang «IIpaBKay Mo3BOJSET OTPEJAKTUPOBATH CO3JaHHBIN TOKYMEHT -
«BbIpe3aTb» WK «Y JaJUTh» 4acTh TeKcTa, «KonmupoBarb» ninn «BcTaBUTH» 4acTh TEKCTA,
«Haiitu» 1 «3aMeHUTh» HE0OXOJUMOE CIIOBO B TEKCTE.

['pynna komana «Bua» no3BossieT 0ToOpakaTh Ha 3KpaHe JIMHEWKH U KJIABUIIH 110
TpeOOBAHUIO MOJIE30BATENS.

['pynna xoman «BeTaBkay MO3BOJISET BCTABJIATH B TEKCT JOKYMEHTA TEKYIIHE JaTy U
BpeMsl, a TAK)KE€ TEKCThl, pPUCYHKH, TUArPAMMBI U T.J., CO3JJaHHBIE C IIOMOIIBIO IPYTHX
MPUKJIAHBIX TTPOTpaMMaM.

['pynmna komaug «@opMaTy MO3BOJISET: BHIOMPATH MPUQT, UCTIONB3YS KOMaHIHOE MEHIO
(xomanga «llpudr»); momeuats cTpoku TekcTa (komManaa «Mapkep»); pelakTUPOBATh
OTJIebHBIE a03aIlbl TEKCTa, YCTAHABIMBAS OTCTYIIBI OT Kpas JUCTA U AJIs1 KPaCHOU CTPOKH,
MEXCTPOYHBIC HHTEPBAJIBI M PACCTOSTHUS MEXKTy ab3anamu (KoMmaHaa «Ad3amy); HabupaTh TEKCT
B HECKOJIbKO KOJIOHOK (KomaHAa « Ta0yasimus»).

Co31aHue ¥ peIaKTHPOBaHHe JOKYMEHTA ¢ MoMoIbio pexakropa WordPad.

[Tpu 3arpy3ke TEKCTOBOTO PEeaKTOpa OTKPHIBAETCS YUCTOE pabouee OKHO, YTO TO3BOJISET
cpa3sy e C03/1aBaTh HOBBIM TEKCTOBBIN TOKYMEHT.

HPEK/IE YEM HABUPATDH TEKCT HA KNTABUATYPE HEOBXOJANUMO:

1) B manenn «@opMaTHpOBaHHE» BHIOPATh HEOOXOAUMBIH IIPUQT, OTKPHIB CITUCOK
mpru(TOB U BBIJIENIUB HY)KHOE Ha3BaHUE;

2) B naHenu «@opmMaTHpoBaHue» BEIOpATh pasmep mpudTa;

3) B M3MEPUTENBHON MaHEU BHIOPATh THUI OTCTYIIA;

4) B M3MEPHTEIBHO MMaHEN TIEPEMECTUTh BEPXHUH yKa3aTellb OTCTyIA Havyasia ab3ara Ha
HY>KHYIO TIO3UIHIO.

[Tpu Habope TekcTa B KOHIIE KaXI0To ad3ara Heo0X0IMMO HaXKMMaTh KiiaBuiry «Entery.
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OTpenakTHPOBAHHBIN TEKCT HEOOXOIMMO COXPaHUTH C MOMOIILI0 KoMaHa MeHio Daii
Coxpanutb unu CoXpaHuTh Kak.

Jiist TOrOo 4TO0B HANReYamame 20M o6 MeKcnm HeOOXOIUMO:

1) ycTaHOBUTH pa3Mepsl moJieii - B MeHto «®aiin» BeIOpaTh CTpoky «MakeT»
(«IIapameTpbI») CTpaHUIIBL, B OJISIX BBOJA YKa3aTh pa3Mep JIEBOTO, IIPABOI0, BEPXHETO
M HIDKHETO 1o, HaxkaTh «OK»;

2) TPOCMOTPETh JOKYMEHT IMEePeJl NeYaThio - B MEHIO «Paifin BIOpATh MYHKT
«IIpexBapuTeJbHBIH POCMOTPY;

3) HameyaTarhb JJOKYMEHT - B MeHIO «@aiin» BeiOpaTh NyHKT «IledaTny, ycTaHOBHUTH
napaMeTpsl IIe4aTH, yKa3aB, CKOJIBKO CTPaHUI IIedaTaTh («BCEM, «C ... MO...»,
«BBIJICTICHHBIN TEKCT»), KOJUYECTBO KOMUI MpHU M€YaTH, a B TPYIINE CBOMCTBA - pa3Mep
OyMmaru, pa3MelieHne TeKCTa Ha JINCTE U TUIl ToJ1auu Oymaru.

Kak 3anaBars B tanHoM penakrope Ilapamerpsl crpanuubl, CBoiicTBa (aiiia u
Hymepauuio crpanun cMotpu pasnen «Tekctoeiii peaakrop Wordy.

I padmueckwuii pegakrop Paint.

I'paduueckuii penaktop PaintmpeanasHadeH i pUCOBAHHS HECTIOKHBIX 3CKU30B, CXEM,
rpa¢ukoB. OH MO3BOJISET CO3/aBaTh, HCIIPABIISATH, MACIITAOUPOBATh PUCYHOK M U3MEHSTH €ro
pacoJIOKEHUE Ha JIUCTE.

Jls 3amycka mporpaMMbl HEOOXOAUMO OTKPBITh CTAPTOBOE MEHIO, BEIOPATh B HEM CTPOKY
«IIporpammsbD», B cieayronieM MeHIO - «CTaHaapTHBIe», 3aTeM CTpoKy «I' padpuyeckuii
penakrop Paint».

OKHO penakTopa COCTOUT U3:

- IepBas CTPOKa OKHA BKJIKOYAET Ha3BaHME JOKYMEHTA U Ha3BaHUE PEAaKTOpa;

- BTOpas CTPOKA - KOMaHJHOE MEHIO;

- B LIGHTpE OKHA HaXoAuTcs padouee moJie, rie MOKHO CO37aBaTh JOKYMEHTHI;.

- Ha JICBOM II0JIE - [TaHEIb UHCTPYMEHTOB;

- B HIJKHEM I0JI€ - NAJIUTpa 1IBETOB.

KomanaHOE MEHIO BKIIIOYAET CIIEAYIOIIME MPYIIIbl KOMaH/:

«®Paiia» - koMaHabI padoTa ¢ rpadpuyeckumu paitaamu - «Co3narb», «KOTKPBITH,
«Coxpanutb» 1 «COXpaHUTh KaK» (C HOBBIM HMEHEM) U KOMAH/bI eYaTH -
«IIpenBapurtenbHblIil IPpOocMOTP», «IlapaMerpsl cTpanuub», «IleyaTsy.

IIpaBka - KOMaH/Ibl pEAAKTUPOBAHUS PUCYHKA, a TAK)KE KOMAaHy OTMEHBI ITPEIBIIYILETO
JENCTBUS U BO3MOXHOCTh BCTAaBKU U3 JIpyroro ¢aiiiaa TeKcTa, puCcyHKa.

Buj - koMaH (bl HACTPOWKHM BUA SKpaHa U MOJAKIOUYEHHUS MaHelel, a Takke MaciTad
M300pakeHHs Ha DKpaHe.

PucyHok - KOMaH/1bl H3MEHEHHsI pa3MepOB PUCYHKA («ATPHOYTHI»), TOBOPOTHI
(«OTpasuts/IloBepHyThb») 1 HakioHa («PacTaHyTh/HakI0HUTBY») pUCYHKA, a TAaKXKE
U3MEHEHHE IIBETOB Ha MIPOTHBOIOIOXKHBIE («OOpaTHTh BETA») U OYUCTKH HKpaHa
(«OumeTUTHY).

ITaguTpa - KOMaHbl N3MEHEHUS NAIUTPBI (7151 CO3/1aHUS HYKHOTO LIBETA).

? (CnpaBka) - cipaBouHas HH(GOpMALKs O IPOTPAMMBI.

ITaHe1b MHCTPYMEHTOB COCTOMT U3 CJIEAYIOUINX KJIaBUIL: «Bblae/ieHne NPOu3BOJIbHOMI
obs1acT», «Bblie1eHre IPAMOYT0JbHOM 001acTHY, «JlacTHKY, «3aanBKa», «Bb1oop
nBeToBy», «Macmrad», «Kapangaum, «Kucrb», «Pacnsummrenany», «Hagnmuces», «JInnus»,
«Kpusas», «IIpaMoyroiabHuK», «MHOroyroabHUK», «QJuiuncy, «[IpgsMoyroibHuk co
CKPYIJICHHBIMH YIJIAMID).

J51st Toro 4ToOBI BCTAaBUTH TEKCT B PUCYHOK HEOOXOUMO:

1) menknyTh Ha KHONIKE «Hagnmueb» Ha «[laHe M MHCTPYMEHTOBY;

2) TOSBUBILIHUICS 3HAYOK («+») HEOOXOJAUMO YCTAHOBUTH HA YTOJl Havana HaIiCH 1
pacTsaHyTh 1o ee (HaxmucH) pazmepy. O6macTh Habopa Ha3bIBAETCS TEKCTOBBIM OJIOKOM;

3) B BepxHeil YacTH OKHA MOSBUTCS TEKCTOBOE MEHIO, B KOTOPOM HAXOUTCS OKHO C
Ha3BaHUEM HIpUPTA, OKHO C pa3MepOM MIPU(PTA U KHOIIKU JJIS TIEYaTH KUPHBIM
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mpUGPTOM, KypCHBOM U OJUEPKHYTHIM 1IpudToM. [Ipn HeoOxoaumoctu Brl Moxkere
MIPOM3BECTH BHIOOP HEOOXOAMMBIX TTAPAMETPOB HAITUCH
K cmanoapmusim npoepammam omuocames maxoice ciedyouue npocpammol.

KaabkyasTop - nporpamma, paboTaromias B pesKuMax MpocTOro KalibKyasaTopa u
WHXXEHEPHOTO JIJIsl HAYYHBIX PACUYETOB;

Ta6auna cuMBOJIOB - TIpesiaraeT Habop crelnraIbHbIX CHMBOJIOB, KOTOPHIE MOKHO
BCTaBJIATh B JIOKYMEHTBHI;

IIpocmoTp OGydepa odMeHa - moKa3bIBaeT coaepxumoe Oydepa oOMeHa - Te DIEMEHTHI,
KOTOPbIE BbI BBIPE3AJIM UM CKOIIUPOBAIH, paboTast ¢ MporpaMMaMu;

TenexkoMMyHHKanHOHHBIE cpeacTBa (Modem, [Ipsimoe coedunenue, npoepamma céssu,
Homeponabupamenv) - O3BOJISIOT COSAMHATH MEKIY COOOH KOMITBIOTEPHI JIUOO 110
TeneQOHHBIM JTUHUSAM, TUOO C IMOMOIIBIO CIIEUATBHOTO Kales;

Cpencta 1Jst pa6oTsl ¢ ¢pakcom (Co3nanne hakcHMIILHOTO cooOmeHws, Pemakrop
TUTYJBHBIX CTPAHUIL, 3apoc (GaKCUMHUILHOTO COOOIIICHHS);

Cpencrsa 1Jis padoThl ¢ MyJbTuMenna (Jlaseprulii npouepvieameins, YHueepcaivwilll
npouzpwisamens, gonocpagh, Pecyisamop ypoers) - MO3BOJISIOT BOCIPOU3BECTH ayIHO U BUIEO
AHUMAITMOHHBIC (DAIIBI, CO3/1aBaTh, PEIAKTUPOBATH BCTABIISITh M IIPOUTPHIBATH 3BYKOBBIC
3¢ (eKTs B JOKYMEHTHI.

U T. ]I

7. Texkcrosrii pegaktop Word. (mepBoe 3HaKOMCTBO).

[Tpu 3anmycke TekcToBOro penakropa WordoTkpeiBaeTcs CTaHIAPTHOE OKHO, HMEIOIIEe
CIIEIYIOIIYIO CTPYKTYpPY:

- TIepBas CTPOKa COCTOMT U3 HAa3BaHUS JOKYMEHTA M HA3BAHUS MPOTPAMMBIL;

- BTOpasi CTPOKa BKJIIOYAEeT KOMaHAHOE MEHIO, KOTOPOE UMEET CIIEIYIOIINE IPYIIIIbI
KoMaH[ - «@Daiiay, «[lpaBkay, «Buay», «BecraBkay, «®opmarty, «CepBucy,
«Tadmuna», «OxHO», «CnpaBkay;

- Tpereit ctpokoil sBsieTcs: «IlaHenb HHCTPYMEHTOBY (KOTOPYIO MOKHO YCTaHOBHUTH
CaMOCTOSTENIbHO IO CBOEMY BKyCY «MeHI0» «Bup»  «Ilaneam
HHCTPYMEHTOBY);

- T0J KHOIIKaMU MEHIO UJIET U3MEPUTEIIbHAS JINHENKA;

- Huxe «Padouee okHO» 17151 HAOOpa TEKCTA;

- cueBa oT «Pabdo4ero okHa» pacrnonokeHa ropu30HTaNIbHAs JTUHEHKA JIJIsl YCTAHOBKHU

MO3UILIMNA TaOyJIALMK B pa3Mepa MoJIockl Habopa;

- cIipaBa ¥ BHHU3Y MO/ OKHOM JIJIsl HA0Opa TEKCTa pacloioKeHbl BEpTUKAJIbHBIC U
TOPU30HTAJIbHBIE TUHUU TPOKPYTKHU (COOTBETCTBEHHO);

- B HW)KHEHM 4aCTH BEPTUKAIBHOM MOJOCHI MPOKPYTKH PACIIOIOKEHBI KHOIIKU
MepEMENICHHS TI0 0OBEKTaM;

- clieBa OT TOPU3OHTAIBHOM MOJIOCHI MPOKPYTKH PACIIONO0KEHBI KHOIIKH PEXUMOB
MPOCMOTpPa TOKYMEHTOB (Pa3IuvaroT CICIYIONTNE PEKUMBI: OOBIYHBIN PEKUM, PEKIM
Be0-IOKYMEHTA, PEIKUM PA3METKH, PEXKUM CTPYKTYPHI U PEXKUM YTCHHS);
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Paiin  [paska Bua Beraska Popmar  Cepeuc  Tabmuus  Oxkwo  Crpasxa x
nauens . _. v 2 : [
MHCTPYMEHTOB -—T::—N-— 1Edia 0V a7 RO 30 -0 :‘E‘;
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110/l TOPU30HTAJIBLHON MTOJIOCOM IIPOKPYTKH PacIOIOkKeHa CTPOKA COCTOSHUSA JOKYMEHTA.
Iapamempot cmpanuysl. B TekctoBoM penaktope tuma WordnapaMeTpsl CTpaHHUIIbI

CTPOKa C Ha3BAHWEM AOKYMEHTA U
nporpaMms!
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Paboyee okHo AnA Habopa Texkcra
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AOKYMEHTOB \ ' \
\ % \nuuuu NPOKPYTHH
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. %
cTpoka cocToanua || e uy | /_,]:/

N

ADLHEIR L. 1 Pasp 1 1/1 Ha2em C1 1 Kom 1 IA ACTIP. BAN 3AM Py /
Puc.2
321aI0TCS C IIOMOILBIO KOMaHI Menio ®@aiin * Ilapamerpsl CTpanuubl.
Ceoiicmea ¢paitna 3a1a10TCs1 C
Kuornka «CoXpaHuTb» TMIOMOIIBIO KOMaHIbI Menrw Panga
/ CroiictBa.KosonTuTya popmupyercs
8 foxyme nt1 - Microsoft Word ¢ ToMoIIs10 KoMaH il Menw * Bug *
: madin  Mpagka Buma Bcraska  dope Konontury.
- = : . Hymepayusa cmpanuy 3anaercs
. == i - A =
P L= Ig e e e S C TIOMOIIBIO KOMaH/Ibl MeHn1o
il OBer | Times New Roman  Beragka A Homep Crpanui....
Cosem. Ecnu Brl ipoaepxute Kypcop
B MBIIIY OKOJIO KHOTIKY Ha MaHEeIn
UC. >

WHCTPYMEHTOB OoJiee 3 CeKyH]I, TO

BCILIbIBArOIIasA MMOJACKA3Ka YKAXKET Bam

Ha ee ¢pyHKIMH (puc.3.).

3aoanua:

No o

Yacrs |

Ortxkpoiite nanky «MOU JJOKYMEHTDBI».

W Ha cereBoM aucke otkpoiite manky «STUDENTSy, co3nalite TaMm nanky ¢ HoMepom
Barueii rpymisl.

Co3znmaiite manky, coaepxainiyto B €€ HazBanuu Bamy « DAMUWIINIO» u «Ne BAIIIEI'O
CTYAEHUYECKOI'O BUJIETA» B nmannke «MOU JJIOKYMEHTGI». (Bmecto cumBoia «
/ » B BameM HOMepe OmiieTa MCIOJIb3YHTE CHMBOJ « - » THPE B CO3/aBA€MOM Iamke).
Hanpumep: «MBanoBa-1245-05»).

Cozpaiite manky  «Jla6.pabora-1» BHYTpH TaKu «DAMUIINSA-
HOMEPCTYJAEHUYECKOI'O BUJIETA» (nanee cokpaménno «®HCBy).

Coznaiite manky «[TAITKA 1» BayTpu nanku «JIa6.padota-1».

Cozpnaiire nanky «ITAITKA 2» B manke «ITAITKA 1».

Cozmaiite ¢aiin «DPamunusa-NP» B manke «IIAIIKA 1» ¢ moMomp0 TEKCTOBOTO
penakropa biokuor (Notepad) anst kotoporo:
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12.

13.
16.
17.

18.
19.
20.

BbIOepeTe GUpMy MM mpuayMaiiTe €€ caMH W HAIUIIATE TEKCT-pe3ioMe, KTO Bbl u
nouemy Bam xoremock Obl paboraTh B 3TOH (upMe (HE MeHee MATH MPeIOKEHUN
IPUMEPHO Ha TpU WM 00JIEE CTPOK);

Haiiaute «Ilapamerps! cTpanuub» B MeHio «®@ANJI» u yeranosute «[10JIS»: BepxHee -
35,0 mm, HEKHEE - 25,0 MM, JeBoe - 35,0 MM, mipaBoe - 15,0 mm, «PASMEP BYMAI -
210x297 mwm;

onumuTe cBoicTBa (aitna «Damunusa-NPy», korma cosmaH, korma W3MEHEH, BpeMs
IIPaBKHU, Kako ero oobeM U Kakoe y Hero pacimupenue. Coxpanute ¢ailin U 3aKponTe
ero.

Coznaiite daitn «@amunusa-WP» manke «[TAIIKA 1» ¢ mnoMounisro
tekcToBoropeaakropa WordPad, mist kotoporo:

HAIUIIATE TOT K€ TEKCT, YTO U B MpEeAbIAYIIeM cllydae (He MeHee MATH MpeIoKeHHM
IPUMEPHO Ha TPU WM 00JIEE CTPOK);

Haiiaute «Maker crpanuuby («Ilapamerpbl cTpaHMIB») B MeHIO «DAWUI» u
ycranoBute «[10JI5»: Bepxuee - 20,0 mm, HUKHEE - 25,0 MM, J1eBOe - 30,0 MM, TipaBoe -
20,0 MM, «PASMEP BYMAI N»- 210297 mwm;

onumuTe cBoiictBa ¢aina «Damumusa-WPy, xorga cosmaH, Korja H3MEHEH, BpeMs
MPaBKHU, Kakoi ero o0beM U Kakoe y Hero pacmupenue. CoxpaHurte Qaill u 3akpoiite
ero.

Coznaiite daitn «. @amunusa™l» B manke «IIAIIKA 1» ¢ momompr TEKCTOBOTO
penaktopa WORD, st kotoporo:

HANUIIATE TO K€ TEKCT, YTO U B MPEABIAYIINX clAy4asxX (He MeHee MATH MPEeIIoKEeHHM
IPUMEPHO Ha TpU WM 00JIEe CTPOK);

Haiiaure «l[lapamerpsl ctpanuub» u ycranoBute «I1OJIS»: Bepxuee - 3,0 cm, HUXKHEe -
3,7 cMm, eBoe - 3,5 cm, mpasoe - 2,0 cm, «<PASMEP BYMAI 1»- 210x297 mm;

OTHIIIUTE CBOMCTBA (haiina «DamMuIusIMuy, KOTAa co3/laH, KOrja U3MEHEH, BpeMsl MTPaBKH,
Kako# ero o0beM 1 Kakoe y Hero pacimpenue. CoxpaHute Gaiia u 3aKpoiTe ero.

. C nomomursio komanas! «Haititu» Haiiaure daiin «@amunus-W1.docy.
. Cxomupyiite daiin «Pamunus-WLAoc» u3 nmanku «I[TATIKA 1» B manky «[TAITKA 2»

OJIHUM U3 U3BECTHBIX BaM MeTOn0B.
[epenmenyiite daiin «@amumus-WLdocy B manke «[TAITKA 2y, Hasosute ero «®ANJI
2.docy.
Vnamure daiin «DAWJT 2.docy u3 nanku «[TAITKA 2y, myTéM nepeHoca ero B KOp3uHy.
Boccranosure daitn « AW 2.docy B manke «ITAITKA 2.
Haiture daitn « @AM 2.docy, ¢ momousio koman sl «Haiirm» (mm «FINDy),
co3ziaiiTe spIbIK 3TOrO (hailia Ha paboyem cToJe.
Tepenmenyiite spibik aiina «@AMJT 2.doc» B Baure «AMSI».
YnopsounTe SpIbIKU Ha pabodeM CToJie Mo aarte (1Mo pa3Mepy, Mo TUILY).
VY nanure spasik daiina «MMS-doc» ¢ pabodero crona.
Yacrs 11

C nomorisio TekcToBOrO peaaktopa Wordcosmaiite daiin «@amuiaus JIa61™oc» B mamke
«JIa6.padoTa-1».

Ycranosure «I1OJIS»: BepxHee - 3,2 cm, HUKHEE - 3,9 cMm, JieBoe - 3,5 cM, TpaBoe -
«PASMEP BYMATI'N»- 210x297 mm).
Hamummre 3aronoBok: Penakrop WORD, daitn « MMSI», mpudt «XXX», pazmep
«XX» 1 neperecute Bech TekcT u3 «@amuansa-WI» B ator daiin.
Hanwumure 3aronosok: Pemaktop WordPad, daiin «AMSD», mpudt «XXX», pasmep
«XX» u nepeHecute Bechb TeKCT U3 «@amuimnsa-WP» B 3Tot aiin.
Hanmmure 3aronosok: Pemaktop Notepad, daiin « AMSD», mpudt «XXX», pazmep
«XX» u neperecute TekcT 3 «@amuiausa-NP» B sTot daiin.
CpaBHHTE 3TH PEAAKTOPHI U YKAKHUTE, KAKOU 13 (Pail;IoB UMEET MEHBIIIHN 00HEM TaMSITH.
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6. Ilynkrsl 3-7 Yactu Il 1oyKHBI yMECTUTRCS HAa OJJHOU cTpaHuLe. Eciu onu He
YMEILAIOTCA Ha HEH, TO U3MEHUTE pa3Mepsl nojiel B pazjaene «llapameTpbl cTpaHULbD).

7. Ha npyroii crpanune daiina «@aMuJIMsa» COCTaBbTE NUCHMO-3aKa3 Ha CO3/IaHUE:

a) norortuma GupMbI, B KOTOpoii Bel xoTenu 6s1 paboTaTh,

b) Bu3HUTKHM 3TOW PUPMBI.

C) mpUMEpHOE COJepPKaHUE MHUCbMa CM. HUKE.

8. Ilpumep TexcTa Hayaja MUChMa-3aKasa:

Kowmy: DPAMUIITHA HCITIOJIHUTEJIA, (manp. cumopos B.51.)
Omoen ouzaiitna @upmuvl «Kapmonnan Kopooka,

Anpec: YpronuHck, 123468, 3a0biThIii TYNMK, 1.12, cTp. 12, oduc 246.
Or: BAIIIA ®AMUJIHA, (MBanoBa T.U.)

Honsxicnocms u naumenosanue upmot,

Anpec: BAIII AIPEC.

Ilocvinaro Bam ceoui nabpocox nocomuna gupmer "Hazeanue gpupmor”. On oondicen
cumsonuzuposams "HJ[EA"(Hanucath, 9YTO CUMBOJU3HUPYET JOTOTUT). [Ipowty pazsums Mmoo
uoero U 8bINOIHUMb OKOHYAMENbHBILL 86APUAHM JI020MUNA U HA3BAHUSL YUpMbL.

9. B rpaduueckom penakrope PaintBeimoaHuTe 3¢KU3 JOroTHIIA (HEOOJIBIIOro pa3mMepa u ¢
OTPaHUYEHHOW MaTUTPOil IBETOB, MHadye Bam Qaiin He moMecTUTCs Ha AMCKETe) U
BCTaBbTE PUCYHOK B JIOKyMEHT.

10. [IpogomxeHne TekcTa MUChMa-3aKasa:

A makorce npouty npopabomams OKOHUAMENbHBIL 8APUAHM MOEU BUUMKU. DCKU3 Moell
susumku npunazaemcs (pasmep 90X50 mm, cm. obpaszey).

AKAEMUA MATHA
UHcTuryT BupTyanbHbix npobnem

CUOOPOB
HWUKONAM BACUITbEBAY

3ag. naboparopwen,
[AOKTOP MATMYECKUA
npoteccop, omnenuxxlu,&n( u KyTC
r.Mocxsa, 117895 Daxc
3abuThin nepeynok, 5, c1p.98

E-mail

11. B rpaduueckoM pemaktope PaintBbIMONHUTE 3CKU3 BU3UTKH, IPUUEM B BEPXHEM JIEBOM
YTy TOJDKEH OBITh IMocTaBiieH Bamn morotun. BeraBpTe pUCYHOK B JOKYMEHT.
12. OxoHyaHMe TeKcTa MUChMa-3aKasa (1ocae BU3UTKHU):

Toowcanyiicma, oopabomaiime smu 9CKu3vl. Yumume, umo Mvl pacnonazaem CYMMOU 8
XXXXpyo.

IIPUMEYAHHE. Cymma XXXX py0. nomxHa coctaBisath 21,75% ot 17571 py6us.
OTkpoiiTe KanbKyIsATOp M MOACYUTANTE CyMMY, 3aT€M CKONMUPYHTE MOIYYECHHBIH pe3yabTaT B
JIOKYMEHT.

13. 3akoHuUKTE CBOE MUCHMO-3aKa3 TAKUM 00pazoM:
Jasatime ecmpemumca 6 XX XXX (vkasxxcume oamy, Oenvb Hedenu, 8pems u Mecmo) u
06cyoum amom npoekm donee noopobHo. 3apanee Bam brazooapen (na).
Iloonucw /Damunus/
14. JlTanHO€ MUCHMO C JIOTOTUIIOM (DUPMBI U BUBUTKOM JOJKHO MIOMECTUTHCS Ha | cTpaHuIe.
15. BcraBpTe HUXKHHI KOJIOHTUTYJ, B KOTOPOM yKaxkute ABTOpa (haiina, Bpems ero
CO3aHUS U HyMEPAINIO CTPAHHUIIBL.
16. [loka:kuTe CO3IAHHBIN OTUYET NpeNnoJaBaTei.
17. BeIKJIIOYUTH KOMIBIOTED, IPUBECTHU B MOPAI0K Bame pabouee mecto.
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IIpakTyeckoe 3ansaTHe Ne 57« HCTAMLISAIUS POTPAMMHOIO0 00ecrne4eHus, ero
HCIIO0JIL30BAHHME U O0HOBJICHHE»
Lesb 3aHATHA: U3YYUTh OCHOBHBIE TEPMHHBI IPOIPAMMHOTO 00€CIICUeHUS;
HAY4YUThCS YCTaHABIMBATh IpPOrpaMMHOE oOecledeHne, OOHOBJIATh W HCHOJIb30BAaTh IO
HAa3HA4YCHMUIO.
Conep:xxanue padoThbI:

YcTaHoBKa MPOrpaMMHOTO 00ecTIeYeHus

be3 moaxonsduiero, Xopomo HAaCTPOEHHOIO MPOrpPaMMHOI0 OOeCHedeHUs Jake CaMblit
MOIIHBI COBPEMEHHBI KOMIIBIOTEp HE OyAeT padoTaTh B IOJHYIO CHIy, a €ro peajbHbIe
BO3MO>KHOCTH OCTaHYTCSI HE HUCIIOJIb30BAHHBIMHU.

Hactpoiika pa3HOOOpa3HBIX MpPOrpaMM HEMOCPEACTBEHHO TOJ 3aJadyd  KaKIO0ro
IOJIb30BATENsl  SIBJIAETCS 3aJIorOM KOMGOPTHOM M yBepeHHOH paboThl Ha KOMIBIOTEpE.
YcranoBka nporpaMm — MUAPOYANIIEE TTOJIE AEITEIBHOCTH: KOJIUYECTBO MTPUII0KEHUN HACTOIBKO
BEJIMKO, YTO COPUEHTHPOBATHCS B HOBUHKAX M CHCTEMHBIX TPeOOBaHUSAX ObIBaeT MOPOM BecbMa
3aTPYAHUTENBHO.

3anuiure B TeTPaab:

YceTranoBKa WM MHCTAJUIALMA — MPOLIECC YCTAHOBKU NMPOrPaMMHOI0 OOECrieueHus: Ha
KOMIIBIOTEP KOHEYHOTO M10JIb30BATEIIS.

Jeuncransums - neiicTBre, 00paTHOE MHCTAJUISILIMK; IPOLECC YIAIEHUs IPOrPaMMHOTO
IIPOAYKTA C IUCKA, C KOMIIBIOTEPA

PaccmoTpum nousiTus:

1. Uto Takoe nucTpuOyTHB.

2. Tunel HHCTAISIUUY IPOTPAMMHOI0 00€CIIEUEeHHUS.

3. JINLIeH3MOHHOE COTJIAIIEHNE

1. MuctpudytuB (anri. distribute — pacnpocTpaHsaTe) — 3T0 HaAOOp
porpamm, MpeAHa3HaYeHHbIN I HAYaJIbHOW YCTaHOBKM IPOTPaMMHOT0 00ecrieueHHs.

Hanpumep, nuctpubyTuB onepanioOHHOM CHUCTEMBI OOBIYHO COJEPKUT MPOTPAMMBI IS
HAYaJbHOW MHULMANM3alMM — WHHULMAIM3alUs allapaTHOW 4YacTH, 3arpy3ka ype3aHHON
BEPCUM CHCTEMBI M 3aIyCK MPOTrpPaMMBbI-yCTAHOBIIMKA, MPOrpaMMy-yCTaHOBIIMK (/1711 BbIOOpa
PEKUMOB U MapaMEeTPOB YCTAHOBKU) M HAOOp clelUalbHBIX (aiIoB, COAepKALIMX OTIACNIbHbIE
YacTHU CUCTEMBI (TaK Ha3bIBa€MbI€ TTAKETHI).

3anummTe B TeTpPaab:

JuctpudyTuB - 3TO makeT (QailioB, W3rOTOBJIEHHBIM CIEHUANIbHO JUIsl ynoOcTBa
MHCTAJIJISILUH IIPOrPaMMBbl B JOCTATOYHO IPOU3BOJIbHBIA KOMIIBIOTED.

JluctpuOyTuB Takke MoxeT conepxare README-gaiin (ot anri. read me — «upoutu
MEHsI») — TEKCTOBBIN (ailsl, copepkauii ”HPOpMaLUIo 0 APYrux ¢aitnax.

2. UHcTa/nIsuuMs NporpaMMHoOro odecneyeHunst

Huctpubytus (I10) - 370 KOMIUIEKT (Kak MpaBuiIo, Habop (aiiyioB), MPUCTOCOOIEHHBIN
mns pacnpoctpaneHus [10. MoxkeT BKIIOYaTh BCIIOMOTATEIbHBIE WHCTPYMEHTHI IS
aBTOMATHUYECKOW WJIM aBTOMATU3MPOBaHHOM HadanbHOM HacTpoiiku [10 (ycTaHOBIIHK).

Taxk w© nm§pu UCHONB30BAaHUU  JUCTPUOYTHMBA MPOTPAMMHOIO  OOECIEYeHHs -
YCTAQHABJIMBAIOTCS TOJBKO HEoOXoauMmble (ailapl, mpU YeM TakuM oOpa3oM, dYTOObI UX
MPaBUJIbHO BHJIENA ONEpalMoHHas cucteMa. Takke KOHPUTYpUPYIOTCSl HadallbHbIE TapaMeTphl,
A3BIK, CIIOCO0 MOJKIIIOYEeHHUs, HarpuMep, K VIHTepHeT.

Buab! iucTpudyTuBoB:

. ApxuB (.zip, .rar, .tar.gz 1 Jip.) - HEABTOMAaTU3UPOBAHHBIN AUCTPUOYTHB

. HUcnonnsiembrit  ¢aitn - auctpuOytuB ¢ aBTOMaTU3UPOBAHHBIM
YCTQHOBIIIMKOM, TI03BOJIAET TOJIb30BATENI0 yKa3aTb HEOOXOMMMBIE IapaMeTpbl IpH
YCTaHOBKE.

. Kommiiekt Ha CD/DVD - takoif auctpuOyTHB, Kak IpaBUiIO, COCTOUT U3

HECKOJIbKUX (DaiiJloB M COMPOBOXKIAETCS aBTOMATU3MPOBAHHBIM YCTaHOBIIMKOM.
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Hcnonws3yetcst 1uisi KpymHbIX makeToB 11O U CHCTEMHOTO MpOorpaMMHOTO 00eCIiedeHHsS

(muctpubytuel OC, Windows, pa3nudnbie AUCTpUOyTHBHI Linux).

BonbImMHCTBO TIpOrpaMM TOCTaBISIOTCS TSI TIPOJAXKH W PACIPOCTPAHEHHS B CKATOM
(ymakoBaHHOM) Buje. i HOpMalbHOW pabOThI OHHM JIOJDKHBI OBITH pacliakOBaHbI, a
HEOOXOUMbIC JaHHBIC MPABWIBHO Pa3MENICHBI Ha KOMIBIOTEPE, YYUTHIBAS PA3THUUS MEKIY
KOMITBIOTEpAaMHA ¥ HACTPOWKAaMHU IOJIb30BaTeNs. B mporecce yCTaHOBKH — BBIOJHSIOTCS
pa3iM4YHbIC TECTHI Ha COOTBETCTBHE 3aJaHHBIM TPEOOBAHUSM, a KOMIBIOTEP HEOOXOIMMBIM
o0pazoM KoH(pUTypUpyeTCs (HacTpawBaeTcs) Uil XpaHeHHs (aiyioB U JaHHBIX, HEOOXOIUMBIX
JUTSI IPABUJIBHON PabOTHI POTPaAMMBL.

YcraHOBKa BKIIOYAeT B ceOs pa3MelleHHe BCEX HEOOXOIUMBIX Mporpamme ¢ailyioB B
COOTBETCTBYIOIIUX MecTax (hailiioBoi cucTteMbl. MHOTHE TIPOrpaMMBbI (BKITIOYAs OTICpAlliOHHBIE
CHCTEMBI) TIOCTABJIAIOTCS BMECT€ C YHHBEPCAIBHBIM WJIHM CICHUAIBHBIM HHCTAJUIATOPOM —
POrpaMMO, KOTOpas aBTOMATH3UPYET OONBINYI0 4YacTh pPabOThl, HEOOXOMUMOW [UISI HX

YCTaHOBKH.
3anumTe B TETPaab:
HNucTanasarop — 3TO KOMIBIOTEpPHAs MporpaMma, KOTOpas yCcTaHaBIUBaeT (haiiisl,

TaKue KaK NpUIoKeHus, TpaiBepsl, uin apyroe [10, Ha komnbroTep. OHa 3amyckaeTcs u3 Qaiiina
SETUP.EXE unu INSTALL.EXE

JuctpuOyTuB Takxke MoxeT conepxars README-daiin (ot anri. read me — «upoutu
MEHS») — TEKCTOBBIN (haili1, comepkaniuii tHPpopMaIHio o Apyrux Qaiinax.

[TporpamMMel 10 UX IOPUIMYECKOMY CTATYCy MOXKHO Pa3/IeIHUTh Ha TPU OOJIBIINE TPYIIIbL:

3anuiure B TeTPpaab:

1. JInueH3noHHbIE
2. ycloBHO OecriaTHbie (shareware)
3. CBOOOJTHO pacrpocTpaHsembie porpammel (freeware).

JucTpuOyTUBBI JJMIEH3MOHHBIX IPOTPaMM MPOJIAIOTCS MMOJIb30BaTeNsIM. B cooTBeTCTBUM
C JIMIICH3MOHHBIM COIJIALIEHUEM pa3pabdOTUMKU MPOrpaMMbl TapaHTHUPYIOT €€ HOpMallbHOE
(YHKLIMOHUPOBAHUE B ONPE/IEICHHON ONEepallMOHHON CUCTEME M HECYT 3a 3TO OTBETCTBEHHOCTb.

Yc0BHO GecniiaTHBIE IPOrpaMMBbl IIpeIaraloTcs Mojiab30BaTeNsIM B IENAX UX PEKJIaMBbl
U TpOABWKEHHMs Ha pblHOK. Ilonmbp3oBarento MpenocTaBisieTCsl BepcUsi IMPOrpaMMbl €
OTPaHUYECHHBIM CPOKOM JEHCTBHUs (TIOCIIe UCTEUCHHS YKa3aHHOTO CPOKa MporpaMMma IepecTaeT
paboTaTh, €ciM 3a Hee He NPOM3BEAEHA OIUIaTa) WM BEPCHUS MPOrpaMMbl C OTpaHUYEHHBIMU
(GYHKIIMOHAJIBHBIMU BO3MOKHOCTSIMH (B CIy4yae OIUIaThl IOJb30BATEINIO
cooO11aercst KoJi, BKIIOYaroIui Bce QyHKIUH).

[IpousBoguTenu  OecrjlaTHOTO  TPOTPAMMHOTO  OOecreyYeHus
3aMHTEpEeCOBaHbl B  €ro IIHPOKOM  pacnpocTpaHeHun. K Takum
IIPOTPAMMHBIM CPEJICTBAM MOYKHO OTHECTH CJICYIOIIHE:

. HOBbIe HenopaboTaHHble (0OeTa) BepcUM TNPOrPaMMHBIX
MIPOJTYKTOB
. [IPOrpaMMHBIE IIPOJIYKTHI, SIBJISIOLIUECS 4acTbIO
MIPUHIUIIAAIBHO HOBBIX TEXHOJIOTUI
. JOTOJIHEHUsT K paHee BBIIMYIIEHHBIM IIPOrpaMMaM, HCIIPABIISAIOLINE
HaleHHBIC
. YCTapeBILKE BEPCUU IIPOTPAMM,;
. JpaiiBepsl K HOBBIM YCTPOMCTBAM WJIM YJIy4YLIEHHBIE JApalBEpPbl K YXKe
CYILLECTBYIOIINM.

IIpon3BomuTenn  MpOrpaMMHOrO  OOeCHeueHMs]  HpPeJIaraloT  I0JIb30BaTeNIsIM
JIMIIEH3HOHHOE COoTJIAlleHHE.

IIpyanMas HacTosIIee cornameHue, Bel BBIpakaeTe CBOE MOJIHOE COTIIACUE CO BCEMU €0
MOJIOKEHUsAMU U yciioBusMHU. Ecnu Bac He ycTpaMBaroT yciaoBHS, ONMCAaHHBIE B HEM, TO HE
yCTaHaBIMBanWTe mporpammy. Mcmosnb3oBaHHe NPOrpaMMbl  OHO3HAYHO IOAPAa3yMEBAeT
npuHsATHE Bamu BceX MMOJI0KEHUN U YCIIOBUM TAHHOTO COTJIALICHUS.
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[IpuHsATHE TOJNIOKEHUM M YCIOBUI HACTOSILErO COIVIALLICHMS HE SBISAETCS Iepeladei,
KakuxX OBl TO HU OBLIO MPaB COOCTBEHHOCTH Ha MPOTPAMMBbI U TTPOTYKTHI.

4. IlopsaAIoK yCTAHOBKHU

YroObl 03HAKOMHUTBCSI C IIPOLIECCOM YCTAHOBKH IIPOIPAaMMHOI0 00€CIeUeHMs], 3alyCTUTE
BUJIEO POJIMK Y CTAHOBKA aHTHBHpYyca Avast.mpg

A

IIpakTHyeckoe 3aganue:

Bce oco3HaroT HE00X0AMMOCTh HAAEKHON 3aLIUTHl KOMIIBIOTEPA OT BUPYCOB M JIPYTHX
omacHbIX IporpaMM. Kaxaplii kBapTal 1O MHUpPY HpPOKaThIBa€TCS O4YEpEaHas HOBas BOJIHA
KOMIIbIOTEPHOM MH(EKIMUH, BUPYCHI, YEPBH, TPOSHBI IOCTOSHHO BEIYT CBOIO JIEATEIBHOCTh
[ENBI0 KOTOPOH SBIAETCS WHOUIMPOBAaHWE BCE HOBBIX W HOBBIX KOMIBIOTEPOB. TONBKO
HaE)KHAS aHTUBUPYCHAsI CUCTEMA B COCTOSIHMM IIPOTUBOCTOATH 9TOU aTake.

Uro0bl 3alIUTUTh CBOM KOMIBIOTEpP WM HOYTOYK HyXHa HaJI&XHas aHTUBHPYCHas
nporpamMa. Ho crouMMocTh Takoro mporpamMMHoro oOecrneyeHus (O0COOCHHO HAAE&KHOTO M
Ka4eCTBEHHOT0) JIOBOJILHO BBICOKA. MOYKHO HCIIOJIb30BaTh OECILIATHBIE BEPCUU AaHTHUBUPYCOB.
becnnaTHbIX aHTUBUPYCHBIX IIPOIPaMM JIOBOJIBHO MHOI'O, HO OY€Hb MHOI'O HApE€KaHWHW Ha MX
HaJEKHOCTb, €CIIM C YCTAPEBIIMMU BUPYCAMH OHU €€ MOT'YT CIIPaBUTHCS, TO HOBbIE HH(PEKIUU
B OOJIBIIMHCTBE MPOXOJIAT UX 3aLIUTY O6€3 mpobiem.

OcHOBHasl OAaCHOCTh B MH(MHUIIMPOBAHUU KOMIIBIOTEpA ONACHBIMU IIpOrpaMMaMu - 3Ta
1op4a WIH MOTEPsI N0JIb30BaTENbCKUX JAHHBIX, B PEIKHUX CIy4asX BO3MOKEH U BBIXOJ U3 CTPOS
KOMIIBIOTEpA UJIH €Tr0 COCTaBHBIX yacTel. [loaTomy 3amumarbes 00s13aTelIbHO HEOOXO0AUMO.

Homamnss Bepcust antuBupyca AVAST Home Edition otnngaercss oT kKomMMepuecKoi
TOJIbKO THUIIOM JIMIEH3UU (AOCTYMHA JUIsi HE KOMMEpPYECKOro JOMAIIHEr0 HCIOJb30BaHUA) U
MEHBIIUM KOJIMYECTBOM HACTpPOEK (4To maxke Ooiiblle IUIOC yeM MuHyc). OHa obecreunBaeT
KOMIUIEKCHYIO ~ 3aIlMTy  Ballero KOMIIbIOTEpa OT  pa3IUYHbIX  BUAOB  HMH(EKIUN
pacrpocTpaHsoIMXcs pasnuuHbiMu myTsimua. Kpome toro antiBupyc AVAST Home Edition

“MeeT OOHOBIIIEMYIO aHTHUBUPYCHYIO 0a3zy (OOHOBJIEHHE MPOUCXOAUT ABTOMATUUYECKU
IIPY MOJAKJIIOUEHUU K MHTEPHETY) 4TO JAET BO3MOYKHOCTH 3AIMUINATHECA U OT HOBBIX BHUPYCOB.
Takue BO3MOKHOCTH OBIBAIOT TOJIBKO y IUIATHBIX aHTUBUPYcoB, HO AVAST Home Edition — 310
UCKIIIOUECHHE.

Jlnia 6ecrnatHoro ucnonb3zoBaHus antuBupyca AVAST Home Edition ¢ BO3M0OXXHOCTBIO
€ro OOHOBJICHHUS Ha MPOTSHKEHUHU LEJIOT0 IoJla I0CTaTOYHO MPONTH OecTIIaTHYIO PEruCTPaluio U
ckayaTh Avast 6ecriatHo Home Edition.

1. 3aiigute Ha caiit Avast! (http://www.avast.ru)

2. YcraHoBUTE Ha CBOM KOMIIBIOTED AHTUBUPYCHYIO MPOTPAMMY ISt
JIOMAITHETO WCIOJIb30BaHMs, pa3Melasi MUKTOrpaMMBbl 3TOTO aHTHBHpyca Ha PaGouem
cToJIe.

3. CoxpaHHTe CKPUHIIOT Pad0Yero CTojia ¢ MUKTOrpaMMaMi YCTaHOBOYHOTO
(aiiya aHTUBUpYCA U TMKTOTPaMMOI caMOro aHTHBHpYca ¢ uMmeHeM Virus.jpg.

4. Oronummte ckpuHIIOT Virus.jpg mpemnonaBarento.

IIpakTnyeckoe 3ansaTne Ne S8« M3yyenne nakera NpuKJIAIHbIX POrPamMM»
Hean 3anATHA: 0TPabOTATh NPAKTUUECKUN HABBIK paOOThI C MAKETOM NMPUKJIAJHBIX TPOTPAMM.
Copepxanue padoThI:
[TpousBectn HacTpoiiky ycranoBku MS Office 2007, uToObI OHA MPOXOKMIIA TTIOTHOCTHIO
B aBTOMaTu4yeckoM pexume. TpeGoBanus:
1. Kommprotep ¢ oneparnmonHoi cucremorr Windows 7.
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2. Huctpubytus Microsoft Office 2007.
3agaua Nel.

1. 3anmyckaeM KOMIIBIOTEP C YCTAaHOBJIEHHOM ONEPaliMOHHON crcTeMO
Windows 7. 3axo1uM B CHCTEMY.

2. Komupyem conepkumoe nuctpudyrusa B nanky "C:\Office2007Distr\"

3. 3amyckaeMm nporpammy Hactpoiiku C:\Office2007Distr\setup.exe /admin

4. B oxne "Select Product” Beioupaem "Create a new Setup customization file
for the following product™ u Beioupaem "Microsoft Office Enterprise 2007". XXmem "Oxk™.

5. [Mepexomum B cekuuto "Setup™ u Beioupaem mar "Install location and
organization name" ykassiBaeMm ums opranusanuu (“"Organization Name™) — Corp.

6. [Tepexonum k mary "Licensing and user interface" BBogum K04

npoaykTa B cekiuio "ProductKey", mpuHuMaeM JUIIEH3MOHHOE COTJIAIICHHUE, CTaBs
rayouky Hanpotus "I accept the terms in the License Agreement", mapamerp "Display
Level" BricTaBnsiem B 3HaueHue "None'", 0CTaBisieM rajloyKy HallpOTUB CTPOKH

"Suppressmodal”.

7. [Iar "Remove previous installation™ ocraBnsiem 6e3 u3MeHEHHMIA.

8. IMepexoaum B cekiuro "Features” mrar "Set feature installation states".
Beioupaem "Microsoft Office Groove", sxmem npaBoii KHONKO# U yKa3bIBaeM MMapameTp
"Not Available".

9. ITo okoHuanuu HacTpoek xMeM File -> SaveAs yka3piBaeM UMsI

KOH(HUTypanmoHHOTO (aiisa enterprisecustom.msp 1 COXpaHseM ero B MarKe
"C:\Office2007Distr"

10.  Boixoaum U3 MacTepa yCTaHOBKH.

11. HpOI/ISBOIII/IM YCTAHOBKY MPUIIOKCHUS B ABTOMATUYICCKOM PECIKHUME,
3amyckas komanay C:\Office2007Distr\setup.exe /config
C:\Office2007Distr\Enterprise.ww\config.xml

12. [1Io OKOHYaHMM YCTAaHOBKH IPOBEPSIEM, T.€. APIBIK JJI1 YCTAHOBKH
Microsoft Office Groove.

13.  3amyckaeM (aiis HACTPOHKH, BBIMOJHUB KOMaHIy MSiexec /p
C:\Office2007Distr\enterprisecustom.MSP

IIpakTnyeckoe 3anaTne Ne S9«Padora co cnenuaJu3MPOBAHHBIM POrPaAMMHbBIM
olecrieueHUEeM»
esab 3aHATHA: U3YYUTh TEXHOJIOTHIO paObOTHI CO CIIEUATN3UPOBAHHBIM POTrPAMMHBIM
o0ecreyeHneM.
Copepxanue padoTsI:
IHopsinok BbINoOJIHEHHs Pa0OThI:

KomnbroTepHbie ciocoObl XpaHeHHs U 00pabOTKH 3BYKOBOH MH(OPMALMU MOIY4alOT B
nocieZiHee BpeMsi Bce OoJblliee paclpocTpaHeHHe. 3BYKOOIEPaTOphl YBHUEIH B KOMIIbIOTEpPE
MOIITHOE CPeJICTBO s Oojiee KOMGBOPTHON peanu3alii CBOUX TPATUIMOHHBIX (GYHKUIUH H,
camoe TJIaBHOE, MHO>KECTBO IIPUHLIUITUATIBHO HOBBIX, PAHEE HEU3BECTHBIX BO3ZMOXKHOCTEH.

JIeliCTBUTENBHO, COBPEMEHHBIM KOMIIBIOTEP MOKET CIYKUTh XOpOLIEH amnmapaTHOn
OCHOBOI1 /17151 00paOOTKM 3BYKOBOM MH(OpMAIMK: XapaKTepHas (TaKToBas) YaCTOTa MOCIEIHUX
IIPOLIECCOPOB IIPEBBIIIAET MAaKCHMaJIbHbIE 3BYKOBBIE YAaCTOTHl HE MEHEE YEM Ha 5 IMOPSIKOB2,
TaKk YTO HpPHU TAaKOH CKOPOCTH MOKHO OPTraHM30BaTh BEChMa CIIOKHYIO 00pabOTKy JaHHBIX,
BKJII0Yas aBTOMaTHYECKUE Mpeodpa3oBaHmsl B MaciiTabe pealbHOro BpEMEHH.

Yame Bcero 3BYKOBbIE KoJIeOaHMsI C MOMOIIBIO MUKPO(OHA JIETKO NMpeoOpa3yroTcs B
anekTpuyeckue. CUrHal OoT MHUKpodoHa OuyeHb cilad M HyKJaeTcs B YCWIEHHHM, YTO Ha
COBPEMEHHOM YPOBHE pa3BUTHsI TEXHUKU TMpoOieMbl Takke He mpenacrasiser. Dopmy
NOJYYCHHBIX KOJIeOaHUH, T.e. 3aBHCUMOCTh HMHTEHCHBHOCTH CUTHaja OT BPEMEHH, MOXKHO
Ha0JII01aTh HA SKpaHe ocHuiuiorpada

AIII —ananoro-uugpoBoii mpeodpa3oBarTeb.
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npuHIHIE padotsl AIIT:

Bo-nepevix, ALIl npouszsooum Oouckpemuzayuio 3anUcbl8aemMo20 38yK08020 CUSHALA NO
8peMeHU.

Bo-emopuix, AL[II npou3zeooum ouckpemuzayuro amnaiumyosl 36yK08020 CUCHAA.

B kadecTBe mpakTHUECKOW WILIIOCTpAMU K MpobiieMe BbIOOpa mapameTpoB HHU(POBOI
3alKCy 3BYKa MOYKHO 3arJIiHyTh B CIHCKU (pOpMATOB U aTpuOyTOB MPOrpamMMsbl “3BYKO3amuch”,
BxoJsmIei B coctaB Windows (aJ1s mosry4eHust 1300paskeHHOTO AHAIOTOBOTO OKHA HEOOXOAMMO
B

[Ipu BocmpoM3BEACHHH 3alMCAHHOTO B KOMITBIOTEPHBIM (aill 3ByKa MPOW3BOJAMUTCS
npeoOpa3oBaHre B IMPOTHUBOIOJIOKHOM HAIPaBICHUU — M3 JUCKPETHOU IH(POoBOil (hopmbl
IPEJCTaBICHNUS] CUTHAJla B HENPEPHIBHYIO AHAJIOIOBYIO, II0O3TOMY BIIOJIHE €CTECTBEHHO
COOTBETCTBYIOIIUI y3en KOMITbIOTEPHOI'O YCTpPOMCTBa HazpiBaeTcs HAIL —
urdpoanasoroBelii mpeodpazosarensb. [Iporece peKOHCTPYKIMK EPBOHAYAILHOTO aHAJIOTOBOTO
CUTHAJIa TI0 UMEIOIIUMCSI IUCKPETHBIM JAaHHBIM HETPUBHAJICH, IOCKOJIBKY HUKakou nH(OpMaLuu
0 (opMme cuUTHaIa MEXIY COCETHUMH OTCUETAMHU HE COXPAHMIOCh. B pa3HBIX 3BYKOBBIX KapTax
JUISL BOCCTAQHOBJICHHS 3BYKOBOTO CHTHajga MOTYT HCIIOJNb30BAThCS Pa3UYHbIE CIOCOOBI.
Haubonee narisiiHplii ¥ TMOHSATHBIM W3 HUX COCTOUT B TOM, YTO IO HMEIOUIUMCS COCEIHUM
TOYKAM PACCUMUTHIBACTCS HEKOTOpas riaakas (yHKIUS, TpOXOoAsilas 4yepe3 3aJaHHble TOYKH,
KOTOpasi ¥ MPUHUMAETCS B Ka4ecTBE (POPMBI aHAJIOTOBOTO CUTHAjA. TeXHUYECKHUE BO3MOKHOCTH
COBPEMEHHBIX MHKPOCXEM IMO3BOJISIOT JUIS PEKOHCTPYKUUHU (OpMBI CUTHAla MPOU3BOAUTH
BECbMa CJIOKHBIE BBIYUCIICHUS. BBITyCKaIOTCS J1ake CreNUaTu3upOBaHHBIE MUKPOIIPOLIECCOPHI,
JUTsl KOTOPBIX B TEXHUYECKOU JuTeparype npunsto HazBanue DSP (Digital Signal Processor) —
npoyeccopvl yughposou 06pabomKu CUSHALOS.

3BYKOBBIE (Daillibl MOT'YT UMETh pa3Iu4HbIe POPMATHI:

®opmat AU. DTOT IpOCTOM U pacrpocTpaHeHHbI ¢opmat Ha cuctemax Sun u NeXT (B
nocleHeM ciiydae, TpaBiaa, ¢aitn Oyner umerh pacumpenue SND). ®aiin coctouT u3
KOPOTKOIO CIy)XeOHOTro 3arojioBka (MUHMUMYM 28 O0alT), 3a KOTOPBIM HENOCPEACTBEHHO
cienyroT 3BykoBble AaHHble. lllupoko mcmonw3yercs B Unix-mogOOHBIX CHUCTEMAaX U CIYKUT
0a30BbIM /Ui Java-MaIluHBI.

®opmatr WAVE (WAYV). Crangaptaeiii ¢opmaTr ¢dailioB [isi XpaHEHHUS 3BYKa B
cucreme Windows. SIBnsieTcsi crenuanbHBIM TUIIOM Jpyroro, Oosiee obmero ¢opmara RIFF
(Resourcelnterchange File Format); npyroii pasaosunnocthio RIFF ciyxat Buneodaitnsr AV
®aiin RIFF cocraBiien u3 GJ10KOB, HEKOTOPBIE U3 KOTOPHIX MOTYT, B CBOIO OUYE€PE/lb, CONECPKATh
IpyTHe BIOXKEHHbBIE OJIOKH; TIepe]] KaKIbIM OJJOKOM JIaHHBIX MOMEIIAETCS YETHIPEXCUMBOIBHBIN
uaeHTu(UKaTop U JuiMHa. 3BYyKOBbIe (aitmel WAV, kak mpaBuio, 06oiee MpOCThl U UMEIOT
TOJILKO OJIUH OJIOK (popMmaTa U OAUH OJOK JaHHBIX. B mepBom comepkutcs oO1ias nHbopMarus
00 omuppoBaHHOM 3BYKE (YMCIIO KaHAJIOB, YaCTOTAa IUCKPETHU3AIUH, XapakTep 3aBUCUMOCTHU
TPOMKOCTH H T.[I.), @ BO BTOPOM — CaMH YHUCJIOBbIE€ JaHHbIE. Kaxablii OTCUET 3aHUMAET LEJI0e
KOJIMYecTBO OaliT (Hampumep, 2 Oaiita B ciiydyae 12-OMTOBBIX 4YHCeN, CTapliue pa3psabl
conmepxkat HynH). Ilpu crepeo3amucu uucia TPYNNHUPYIOTCS MapaMu JJsl JIEBOTO M IIPaBOTO
KaHaja COOTBETCTBEHHO, MpUYEM Kaxaas napa oOpa3yeT 3aKOHYEHHBIH OJOK — JJIsl Halllero
npuMepa ero AauHa cocTaBuT 4 Oaiita. Takas, Ka3auochk Obl, H3MHUIIHSAS CTPYKTYPUPOBAHHOCTH
MO3BOJISIET MPOTPAMMHOMY OOECIEUEHHI0 ONTHUMH3UPOBATh TPOIECC Tepenadd JaHHBIX TMPU
BOCTIPOM3BEJICHUHN, HO, KaK B TOJOOHBIX CIlydasx BCerja ObIBAeT, BBIUTPHIII BO BpPEMEHU
MPUBOJUT K CYIIIECTBEHHOMY YBEJIMUYEHUIO pa3mepa (aiina.

®opmatr MP3 (MPEG Layer3). Dto oauH u3 (GOpMaTOB XpaHEHUS ayJAMOCHTHAJIA,
MO3/IHEE YTBEPXKJACHHBIN KaK 4acTh CTaHIApTOB CKaToro Bujaeo. [Ipupoa moiaydeHus: TaHHOTO
dbopMaTa BO MHOTOM aHAJOTHYHA YK€ PACCMOTPEHHOMY HaMHU paHEe CXKATHIO TpaduuecKux
nanHbix 1o Texaojoruu JPEG (cm. 6user Ne 19). TlockonbKy MpOU3BOILHBIE 3BYKOBBIE JaHHBIC
0o0paTUMBIMU METOJAaMHU CKMMAIOTCS HEIOCTATOYHO XOPOIIO, MPUXOTUTCS TEPEXOIUTh K
MeTOJIaM HeOOpaTUMBIM: MHBIMHU CIIOBaMH, 0a3UpysCh HA 3HAHUSAX O CBOMCTBAX YEJIOBEUYECKOIO
cilyxa, 3ByKoBas MH(popMaIus “noanpasisieTcss’ Tak, YTOObl BOSHMKILINE HMCKAKEHUS HA CIyX
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OBLTM HE3aMETHBI, HO TMOJyYEHHBIC TaHHBIC JYYIle CXKUMAIUCh TPATUIIMOHHBIMU CIIOCOOAMHU.
OTO Ha3bIBACTCS A0ANMUBHBIM KOOUPOGAHUEM VI TIO3BOJISIET HKOHOMHUTh Ha HauMeEHee
3HAYMMBIX C TOYKH 3PEHUS BOCIIPUATHUS YeJIOBEKa AeTaliaX 3BydaHus. [Ipuemsbl, npuMeHsemMbie B
MP3, HenpocThl 171 TOHUMaHUS U OMUPAIOTCS HA JOCTATOYHO CIIOKHYIO MAaTeMaTHKy, HO 3aTO
o0ecreunBarOT OYEHb 3HAYUTENBHBIN JPQGEKT CcxaThs 3BYKOBOW HHGPOpMAIUU. YCIexXu
TexHojoruu MP3 mpuBenu Kk TOMy, 4TO €€ MPUMEHSIIOT ceiiuac U BO MHOTMX OBITOBBIX 3BYKOBBIX
YCTPOMCTBAxX, HAITPUMED, TUIEEPaX U COTOBBIX Tese(OHAX.

dopmar MIDI. HasBanue MIDI €CTh COKpallleHHE
ot Musical Instrument Digital Interface, T.e. uudposoit wunHTEpdeiic I My3bIKATBHBIX
WHCTPYMEHTOB. DTO JOBOJBHO cTapbiii (1983 r.) crammapt, oObeauHSIOMUNA pa3HOoOpazHOe
My3BIKaJIbHOE 000pymoBaHUe (CHHTE3aTOphl, yaapHble, ocBemieHue). MIDI 6asupyercs Ha
MakeTax JAaHHBIX, KXl M3 KOTOPBIX COOTBETCTBYET HEKOTOPOMY COOBITHIO, B YaCTHOCTH,
HAKATHUIO KJIABHIIY WM YCTAaHOBKE pexuma 3BydaHus. JIF06oe coObITHE MOXKET OJHOBPEMEHHO
YOPABJISATh HECKOJIBKMMHM KaHallaMU, KaXKIbli M3 KOTOPBIX OTHOCUTCA K OIPEACICHHOMY
obopynoBanuio. HecmoTpsi Ha cBoe H3HayalbHOE TNpeAHa3HadeHue, (opmar aima cran
CTAaHJAPTHBIM I MY3bIKAJbHBIX JAHHBIX, KOTOPbIE MPU KEIAHUM MOYXHO IPOUTPBIBATH C
MOMOIIIbI0 3BYKOBOM KapThl KommbioTepa 0e30 Bcskoro BHemHero MIDI-o6opynoBanus.
['maBHBIM mpeumymiecTBoM (aitioB MIDI siBisieTcss uX o4eHb HEOOJBIION pa3Mep, MOCKOIbKY
9TO HE JeTajbHas 3amuch 3BYKa, a (PAKTUYECKH HEKOTOPBIH PACHIMPEHHBIA AJICKTPOHHBIN
SKBUBAJICHT TPAaJULUOHHON HOTHOH 3anmucu. Ho 3TO ke CBOWCTBO OJHOBPEMEHHO SIBIISIETCA U
HEIOCTaTKOM: TIOCKOJIbKY 3BYK HE JeTaIM3HpOBaH, TO pasHOe o0opyaoBaHue OyneT
BOCIIPOU3BOJUTH €r0 MO-PAa3HOMY, YTO B MPUHIUIIE MOXKET JJaXKe 3aMETHO UCKA3UTh aBTOPCKUMN
MY3bIKQJIbHBIN 3aMBICEL.

®opmat MOD. Ilpencrasnser coboii nanpHeiimee pazsutue uaeonorun MIDI-¢aiinos.
W3BecTHble Kak MOy MpOrpaMM BOCIPOU3BEACHHUS , OHM XpaHAT B ce0e HE TOJIBKO
“3IIEKTPOHHBIE HOTHI’, HO M OO0pa3ibl ONMUGPOBAHHOTO 3BYKA, KOTOPHIE HCHOIB3YIOTCS Kak
mabJoHbl  MHAMBUAYATbHBIX HOT. TakuM  CHOCOOOM  JIOCTUTAE€TCS  OJHO3HAYHOCTH
BOCTIpou3BeeHNs 3ByKa. K HegocTaTkaM hopMara cieayeT OTHECTH OOJBIINE 3aTpaThl BpEMEHH
MIPU HAJIOXKEHUU JAPYT HA Jpyra madjJ0HOB OJJHOBPEMEHHO 3ByYalllUX HOT.

3ananuel

Ocy1ecTBUTH 3aMCh 3BYKa.

[Ipouecc pegakTupoBaHUs 3BYKOB:

* CBOMCTBA (MpeoOpazoBanue hopmarta daiina);

- MpaBKa (BCTaBKa 3ByKa B IPYroi JOKYMEHT WJIH CBS3BIBAHUE C HUM);

* BCTaBUTH B (paiis1 (B yCTAaHOBJIEHHYIO MTO3ULIMIO HCXOJHOTO 3BYKa);

- cMemIaTh ¢ (aiinom/Oydepom (MUKIIUPOBAHKE 3BYKOB);

* YAQJIUTh J0/TI0CIIe TeKYIEeH MO3UILINH;

* YBEJIMUUThH/YMEHBIIIUTH TPOMKOCTb;

* YBEIIMYUTH/YMEHBIITUTh CKOPOCTH;

- 100aBHUTH JXO0;

* 00paTUTh.

IIpakTuyeckoe 3anaTHe Ne 60 « MHCTANIALMA M HACTPOMKA NPOrPAMMHOI0 o0ecredeHust
KOMIIBIOTEPHBIX CHCTEM»
Heab 3aHATHA: HHCTAUISALUS U HACTPOWKA MPOTPAMMHOI0 00eCI€YeHNsI KOMITBIOTEPHBIX
CHUCTEM.
Coaep:xanue padoThI:

Yemanosumos na unoueudyanvnvix Komnviomepax npozpammy pacno3HaéaHus
mexcma ABBYY FineReader 6.0 Professional ¢ nomowp chneuyuanvHoit npozpammol-
mpenasicepa

NHCTAJIUIALNA.

na smoeo evinoanums credyowjue 0eucmeus.
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- Otkpeite manky [llpaxmuueckue  3auamus/  Ilpaxmuueckoe  3ansmue 1/
Hnemannamop Tpenaosicep Ha Pabodem cToJIe Balllero KOMIbIOTEPA

- 3amyctuTh daiin setup.exe

- BEIOpATh NOJIHYIO BEPCUIO YCTAaHOBKU

- IPUHATH JIMIEH3UOHHOE COTIalleHne (MHaue Mpolecc He IMOMAeT Jajblle), HaXKaTbh
lanee

- BBECTH UM TOJIb30BaTeNs (CBOKO (haMuinio), Ha3Banue opranuzanuu (YMTK)

- BBIOpaTh Manky i pa3MmelieHus (aiyioB NporpaMmsl (COrJIaCUTBCS C MpelaraéMbIM
BapuanToM C:/Program Files)

- BBecTH Ko nHcTausimn ABBY-1234-5678-9012-3456 (BBOIUTCS TOBKO IIPH BBIOOPE
IIOJIHOM BEPCHUM)

- BBIOOp THIa WHCTALIANMM (TOJHAs, TUIWYHAs, BBIOOpOYHAs), BBIOpaTh Tunuuuas,
Haxartb [Janee

- HaXaTb Ycmanoeumu

- MOJIOKATh, TIOKA IPOMIET KOMUpOBaHKE (ailsIoB HaA )KECTKUI TUCK

- MOAOXKJaTh, IOKa HPOMJIET CO3JaHME MPOrpaMMHOI IPYNIbl U SAPJIBIKOB B IJITaBHOM
MEHIO

- IOJI0’K1aTh, IIOKA MPOIIET CO3/JaHNE 3allUCH B peecTpe A 00ecredeHus: BO3MOXKHOCTH
ynanenus nporpaMmel 4epe3 [lanesib ynpapieHust

- HaXxaTb [ omoeo

I[TPOBEPKA.

BbInonHUTE NpOBEpPKY MPABUIBHOCTH BBITIOJIHEHUS 3a/1aHUS.

Lna smozo evinoinums credyiowjue 0eucmeus:

- BozBars ['maBaoe mento (Haxkats kHOMKY «Ilyck»)

- B wmenwo "llpocpammer” waiith nporpammuyto rpynny “ABBYY FineReader 6.0
Tpenaoicep”

- 3amyctuTh mnporpammy FineReader.exe uepes spiaeik "ABBYY FineReader 6.0
Tpenaocep.Iink”

- [Tokasarb pe3ynbTaT npeno1aBaTeito

- HaXxaThb Bovixod

JEVUHCTAJUIALNA.

BBINONHUTE ASMHCTAIUISIIUIO TPOrpaMMBbl pacrio3HaBanus Tekcra ABBYY FineReader 6.0
Professional.

Jna smozo evinornums credyoujue 0eucmeus.

- Be3Bath [ tasnoe menio (Haxatb kHOTIKY «ITyck»)

- B wmenw "lpoepammer” waiitn nporpammuyroo rpynmy “ABBYY FineReader 6.0
Tpenascep”

- 3amyctuth nporpammy FineReader.exe uepes spnbix "Hacmpoiika u yoanenue ABBYY
FineReader 6.0 Tpenasicep.Ink"

- Beibparte Yoarume

- [loarBepauth Yoanenue

- [oka3zaTh pe3yabTaT mpenojaBaTesto

- Haxxats I 'omoso.

Tun npozpammmnozo odecneuenus no cnocody 00cCmyna u ycio6usm Ucnoab306aHUA

3ananue 1

3axkoncnekmupoeams ciedyoujue c6e0eHus

Paccmotpum nmporpammuoe obecrnieuenue (I10) nmo crocoOy nocTyna Kk HEMY U YCIOBUSM
UCTOJIb30BaHuUs. Bbl 3HaeTe, YTO HEKOTOPbIE MPOTrPaMMbl HAXOAATCS B CBOOOJHOM JOCTYIIE, UX,
HalpuMep, MOXKHO OecIUIaTHO CKadaTh W3 WHTEPHET, YCTAaHOBHTh HAa CBOEM KOMITBIOTEPE U
OecCIpensTCTBEHHO IOJIb30BaThcsl. HO Takke ecTh M Takue IMporpamMMmbl, KOTOpbIE TPeOYIOT
OIJIaThI, UX YCTAHOBKA IO «YKPaJEHHOMY» KOy , KaK Mbl Y€ FOBOPUJIM, HE3aKOHHA.

Urak, no criocody nocryna I1O nenutcs Ha cieayronye 4acTu.
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[Tponpuerapuoe I1O (ot anrm. proprietary — cOOCTBEHHOCTb) — 3TO NPOTPAMMBI, BCE
IpaBa Ha KOTOpbIE NMPUHAAIEKAT COOCTBEHHHUKY (OpraHU3alliy WM OTIAEIbHOMY JIUILY), U 3TO
3aKpEIUIAETCs] COOTBETCTBYIOLIMM JIOTOBOPOM (JIHIIeH3KeH ). BO3MOXKHOCT NOJIb30BAHUS TAKUMH
nporpaMMaMu HY)KHO MpHOOpeTaTh, HWHA4Ye HMX HCIOIb30BAHUE CUMUTACTCS HE3aKOHHBIM U
Haka3bpiBaeTcs. YacTo Takue MporpaMmbl Ha3bIBAIOT KOMMEPUYECKUMH WM JIMLEH3MOHHBIMHU, HO
3TO HE coBceM BepHO. Kommepiiusi MokeT pacnpocTpaHsAThCS HE TONbKO Ha mpornpuetapHoe [10,
TakK ’kKe KaK W JIMICH3NOHHAs 3aIUTa.

[IpuBeauTe mpuMepsl TAKUX IPOrPaMM.

[Ipumepsr:

CBoOognoe I10 (CIIO, free software) - 3T0 cBOOOJHO pacrpocTpaHsemMoe, OecIIaTHOEe
[1O, 3a ucmosb30BaHUE KOTOPOTO HE HaKaxyT. Takas ero cyrb JOJKHA JEKIapHpOBATHCS
caMuMu pazpaboruukamu. Jljiss 3aKkOHHOTO oOecrmedeHus 3Toro paspadorana muneHzus GNU
General Public License (0anee — GPL), xoTopas He TOJBKO TrapaHTHpPYeT CBOOOJY, HO U
3amuIIaeT e€: oHa JOMycKaeT JalbHeWllee pacipoCTpaHEHHE MPOrpaMM TOJBKO MOJ TOH ke
JIMLEH3UEM.

ITpumepsr:

Otkperroe 110 unu 10 ¢ oTkpeITEIM KOIOM (Open source saftware) - ato 110, goctynHoe
JUISL PEaKTUPOBAHUS BCEM KeNaroluM (M MOTYIIMM), nopabarbiBaemoe U usmensemoe [1O.
Yacro mousTHss cBOOOIHOTO U OTKPBITOro 1O OTHOCATCS K OJHUM U TeM K€ MporpaMmmam, HO
ObIBaeT M MHAYE, IOATOMY ITYTaTh X HEJb3S.

[Ipumepsr:

YcnoBHo-cBobognoe IIO (shareware saftware) - 5T0 mnporpammbl, 3aHUMArOIIHME
MOJIOKEHHUE T/Ie-TO MEXAy cBoOomHbIM M mpomnpuerapHbiM [10. K HuM oTHOCSTCS Bepcuu
MNPOMPHUETAPHBIX MPOTPAMM  «O0Jisl  O3HAKOMIEHUS», OeMo8epcuu, PaCHpOCTpaHsEMble B
PEKIIaMHBIX LEJSIX, MPOrpaMMbl "0ist domauwnezo ucnonvsosanus” ("free for home users" wmm
"freeware for personal non-commercial use").

[Ipumepsr:

Kpoccmardopmennoe csoboanoe [10 - aTo mporpammsl, paboTaroye moJ pa3auyHbIMUA
ONepalMOHHbIMU cucTeMamu (Hampumep, noa Windows u moj Linux). [Ipumepsl: oducHbIit
nakeT OpenOffice.org, maker nporpamm ans padotsl B UnTepHer Mozilla, pegakrop pactpoBoit
rpadpuxu GIMP, ...

Kak y3nath, kakoe [1O Mbl ucnonpzyeM? DTO MBI MOXEM Y3HaThb B CTPOKE MEHIO
IIPOTPaMMBI ¢ TIOMOIIBIO TYHKTOB [lomows/ O npoepamme

. 3ananme 2
Ycemanoeums cnocob docmyna u ycinosus ucnons3o08anus yKazanHvlx RPozpamm
IIpoepamma Kax eotimu Cseden
us 0
npozpamme
OC Windows [IK wmpimmm Ha Moiti komnslomep, CM. BKIAJKH
Obuwue
Internet Explorer I'nagnoe menio nnu SApnwik Ha Pabouem cmone
Stamina.exe Spnvik Ha Pabouem cmone
Crossword Spnavik Ha Pabouem cmone
Hvost.exe Mou ooxymenmuwi/Lessonl

[lepenucaTh B KOHCHIEKT MEPBYIO KOJOHKY TAOJMIIBI M 3alOJHEHHYIO BaMHU TPETHIO
KOJIOHKY.
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IK3aMEHAIMOHHBIE OMJIETHI MO TUCIHUILINHE

OI1.02 ApxuTeKTypa KOMIILIOTEPHBIX CHCTEM

buaer 1
1. OcHoBHbIE XapakTepucTukun DBM
2. Cymmaropsl
3. SIBnsOTCA M SKBUBAJIEHTHBIMU CJIEIYIOIINE BHICKA3bIBAHUS:

x|(y69 z) ; (x‘y)v(x‘z)

buier 2
1. Tpurrepsl
2. BuemHssa namsTh
3. Toctpouts Tabnuny ucrunnocty, Haittu CH/I®, naiitn munumansuyto JTHO.

bujer 3
1. O3V ulI3V: Ha3HaueHue U OCHOBHbBIE XaPaKTEPUCTUKH
2. Apudmerndeckue onepanyu B anredpe JOrHKH
3. IlepeBectu umcna 210 u 30 U3 OECATUYHOW CHUCTEMBI CYHUCICHHS B JIBOUYHYIO,
MIPOU3BECTU UX CIIOKEHUE U JICJICHHUE B IBONYHOM KOJIE
buner 4
1. Tperbe nokosnenue 9BM
2. MuHuMU3aIMs TOTUYECKUX (QYHKIIUH
3. Vkaxwure, B KAKHX CIIy4asx BbICKa3bIBAaHUE HCTUHHO, 4 B KAKHUX JIOXKHO:

{(A/\B)D AJ@(AVB)

buaer 5
1. Hludparops! u nemudparopsl
2. TlocnemoBaTenbHBIN HHTEPQEIC BBOIA-BBIBOIA
3. SIBisAOTCSA JIM SKBUBAJIEHTHBIMU CJIEIYIOIINE BHICKA3bIBAHU:

(K_\_/_E)v(lg/\ K) u ((Av B)® E):> A
buaer 6
1. Knaccudukamus cpeacts OBT

2. TlapannenbHblil HHTEpdEic BBO1a-BBIBO/IA
3. Tlocrpouts Tabmuiy uctuaaoct, Haitu CHA®, naiitn muanmansayro JJTHO.

7S BBICKa3bIBaHUS: (Z = y) < (Z v X)

buner 7

1. Jloruueckue 3J€MEHTBI

2. PexuMmbl paboThI TIporieccopa

3. Jns aucen 2719 u 1319 3amucaTh npsMoil, 0OpaTHBINA U TOMOTHUTEIBHBIN KOJ
buaer 8

1. Cucremsl cuucienus, npuMmensemoie B OBM

2. Monynu namsTH

3. Vkaxwure, B KaKHX CIIy4asx BbICKa3bIBaHHE UCTUHHO, 4 B KAKHUX JIOXKHO:

(Zvy)—> (7@X)
Bbuniaer 9

1. BuptyanbHas mamsTh
2. Perucrpsl
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3. SIBnstOTCS M SKBUBAJICHTHBIMHE CIIEAYIONINE BHICKA3bIBAHUS:
(/-(;;WB)/\(§<:> K) u ((A = B)/\E)(-B A
buaer 10
1. IlenTpanbHbIi TIpOIIECCOP

2. OtieHKa MPOU3BOAUTEIILHOCTH BHIYUCIUTENBHBIX CUCTEM
3. [TocTpoutk Tabnuily uctuaHocty, HaiiTh CHJI®, Haiitn muaumansayo JTHO.

JUTS BhICKa3bIBaHUS: (X | y) —> ( X |Z )

buaer 11
1. CrpanuyHas naMsrb
2. MHOrOMammMHHBIE I MHOTOIIPOIIECCOPHBIC BEIUUCITUTEIHLHBIC CHCTEMBI
3. Iloctpouts Tabnuiy uctuauoctu, Haittu CH/{®, Haiitn muaumansayo JTHO.

Buaer 12
1. IlepBoe nokosienue 9BM
2. MmnuoronporpammHas padora 9BM
3. VYkaxuTte, B KAKUX CIy4asX BHICKA3bIBAHUE HCTUHHO, & B KAKHX JIOXKHO:
(xvy)> (o X)
Buaer 13
1. Koasl uncen
2. ITopter USB
3. SIBJISFOTCSI TN SKBUBAJICHTHBIMU CIICYIONUE BHICKA3bIBAHUS:
(ArB)e (B@A) u (AvB)® (4@ B)
buaer 14
1. CermenTupoBaHHas NaMsITh
2. Tlopter SCSI
3. Pemmuts 3amauy cpeacTBaMu anreOpbl JOTHKH.
Hawmeuwatorcst skckypcun B Tpu ropoaa A, B u C. PykoBoautens ¢upmbl ckazai:
«HesepHo, uTo ecnu OyneT skckypcus B ropoa B, To He Oynmer skckypcuu B ropon C.
Ecnu Oyner skckypcus B ropox C, To He OyneT skckypcuu B ropos A.» B xakue ropona
OyIeT MPOBOIUTHCS IKCKypCHUs?
buaer 15
1. CucreMHble MIaThl
2. Bonbime WHTErpaTbHBIE CXEMBI
3. Tloctpouts Tabmuiy uctuaHocty, Haitu CHA®, naiitn munumansayto JJTHO.
JUTSI BBICKA3BIBAHMUSI: ((x { y)—> z)@ y
buiser 16
1. Bropoe nokonenue 95BM
2. Uepapxus mamsaru
3. Vkaxwure, B KaKHX CIIy4asx BbICKa3bIBaHHE UCTUHHO, 4 B KAKHUX JIOXKHO:
(x{y)> )@y
buser 17
1. Momudukarms mamsatu Tina SRAM
2. BBon-BbIBOI

3. Vmpocruts normaeckyio Gopmyay: X AY = XV (XA Y) .

bunaer 18
1. MammnHHBIE KOIBI
2. Knaccugukanus u xapakTepUCTHKA 3aIIOMHHAIONINX YCTPOIHCTB

176



3. C momouipio TaOIUIl UCTUHHOCTU MPOBEPUTD, SBISIOTCS JIM PABHOCHIBHBIMU (hOPMYITBI
X—=> (XAY)uXvxvy,
buier 19
1. ®opmel ipencraBiaeHus unucen B OBM

2. DHeproHe3aBUCUMas MaMsTh
3. Ykaxure, B KAKUX CIy4yasiX BbICKa3bIBAHHE UCTUHHO, @ B KAKUX JIOKHO:

(z—> x)e (y|x)
Buier 20
1. BonbIime HHTErpaIbHbIE CXEMBbI

2. Pexumbl paboTHI MPOIIECCOPOB
3. Tloctpoutsh Tabmuity ucruaHoctd, HaiitTh CHJI®, nalitn Munnmansuyto JJHO.

JUS BBICKa3bIBaHUSA: (x|V) @ (z — X)

Buaer 21
1. OcHOBHBIE XapaKTEPUCTUKH IIPOLIECCOPOB
2. CueTyuku
3. SIBnsAtOTCA M KBUBAJIEHTHBIMH CJIEAYIOUINE BbICKA3bIBAHUS:
(x|y) > (x|2) w (Fvy)> (FoX)
Buaer 22
1. MynbTuIieKkcopsl
2. llunsr
3. IlepeBectu umcna 35 u 20 U3 AECATUYHONW CHCTEMBI CUUCIIEHHS B IBOMYHYIO, IPOU3BECTU UX
BbIUNTAHUE U YMHOKEHUE B JIBOUYHOM KOJIE
Buaer 23
1. Yerseptoe nokonenue I9BM
2. MuKpocxemMbl CHCTEMHOH JIOTUKU
3. HauepTtuth cXxeMy JOrHYECKOTO YCTPOIMCTBA IJIsl BEIPAKEHUS
(Zvy)— (z_|(y v Y))
buner 24
1. BeruncnuTenbHbIE CUCTEMBI M UX APXUTEKTYpPA
2. Monudukanus namatu tTuna DRAM
3. [locTpouts Tabnuiy uctuauoctu, HaitTu CH/1®, Haiitn munumansayo JTHO.
TSl BBICKa3bIBaHUA: (X v y) — (Z ® X)
Buaer 25
1. 3amuTa namMsaTH
2. CucTteMHBIE pecypcehl
3. HauepTuTth cXeMy JIOrM4ECKOI0 yCTPOUCTBA JJIs1 BHIPAKEHUS

(xAYy)®(xrz)= xA(yD2)

KPUTEPUUM ONEHKU

JlaHBbI ITOTHBIE UCYEPIIBIBAIOIINE OTBETHI HA BCE BOIIPOCHI — «OTJIIMYHO».

JIaHbI MOJIHBIE OTBET, C HEOOJIBIINMHU HEJOUETAMHU — «XOPOLIO».

JlaHbI OTBETHI HA BOIIPOCHI, PACKPHIBAIOIINE TOIBKO OOIINE MOHATHS — «yI0BJIETBOPUTEIHHO.

KosimyecTBO BapraHTOB 3aaHus ISl IK3aMeHyoerocs — 25
Bpewmsi BoinostHeHus 3a1aHus — 20 MUHYT.
IK3aMEeHALIMOHHAS BEIOMOCTbD.
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JUCT PETUCTPALIUU U3MEHEU

Coneprxanue U3MEHEHUs

ara, Homep
IPOTOKOJIA
3aceaHus
MeAaroru4eckoro
COBETa
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