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IlepeyeHb NPaAaKTHYECKUX U JA0OPATOPHBIX padoT

Ne paGoTbr Hazpanwne paboTsl O0BEM yacoB Komnerenmnuu
Ha
BBITOJIHEHHE
paboThl

1. IIpakTyeckas padora 1 Pacuer 2 OK7,TIK 3.1,
YHUCIIEHHOCTU PAOOTHUKOB, HEOOXOIUMBIX JJIst
TO IIK, yuutsiBas persnament Th

2. IIpakTuyeckas padora 2 [lepuoguaHocTh 2 1IK3.10K8,9
nposeaenus TO, opranuzarus pador,
MaTepUalbHO-TEXHUUECKOE 0OecIieYeHHeE.

3. IIpakTuyeckas padora 3 Co3gaHue TOUKU 2 1IK3.10K8
BOCCTAHOBJICHHSI CCTEMBI

4. IIpakTnyeckas padora 4 M3yucHue 2 OK4,7,TIK 3,2
POrpaMMbl TECTUPOBAHUS U BOCCTAHOBJICHHUS

5. IIpakTHyeckasn padora 5 TectupoBanue 2 1IK3.1, OK9
POrPaMMOil TECTUPOBAHUS U BOCCTAHOBJICHHUS

6. IIpakTHyeckas padora 6 MHcTrammauus u 2 1IK3.1, OK5
HACTPOIiKa aHTUBUPYCHON MPOTPAMMBI.
Juarnoctuka paboToCIoCOOHOCTH
KOMIThIOTEpA

7. IIpakTnyeckas padora 7 Unctamuanus u 2 OK4,7,TIK 3,2
HACcTpOHKa aHTUBPEIOHOCHOH MPOrpaMMbl
Jlnarnoctuka paboTocnocoOHOCTH
KOMIThIOTEpA

8. IIpakTuyeckas padora 15 Yrunuzanus 2 1IK3.1, OK1
HeucnpaBHbIX dneMeHToB CBT, pecypco- u
sHEprocoeperarone TeXHOJIOTH!
ucnoiaszoBanust CBT

0. IIpakTuyeckas padora 9 3ameHa )KECTKUX 2 OK4,7,1IK 3,2
TIFICKOB

10. IIpakTuyeckas padora 10 Pacuer 2 OK4,7,TIK 3,2
notpebnsemoit momuocTH 1K npu
noaxkirouenun MbII.

11. IIpakTuyeckas padora 11 Vccnenosanue u 2 OK4,7,TIK 3,2
aHanmu3 cTpykTypHOii cxemsl [1K, cucreMHbIX
IUIaT pa3InyHbIX (popM-paKkTOpoB

12. IIpakTnyeckas padora 12 Ananus 2 1IK3.1, OK3

KOHCTPYKTUBHBIX 0COOEHHOCTEH CHCTEMHBIX




IJ1arT.

13.

IIpakTyeckas padora 13[loaxnoueHue
unrepdetrico u muH [1K. U3yuenue
XapaKTepUCTUK UHTep(dercoB

IIK 3,2, OK9

14.

IpakTnyeckas padora 14 3HakOMCTBO C
cuctemHbIMu MuKpocxemamu (Chipset) u
APXUTEKTYPOU CUCTEMHBIX MHKPOCXEM

OK4,7, TIK 3,2

15.

IIpakTuyeckasi padora 15 Yrunuzanus
HeucrpaBHbIX 35ieMeHToB CBT, pecypco- u
sHeprocOeperarone TeXHOJIOTUH
ucnoiabszoBanust CBT

OK4,7, TIK 3,2

16.

IIpakTuyeckas padora 16 3amena 6ioka
nutannga. HoBunkn cpcau OJI0KOB MUTAHUSL.

OK4,7, 11K 3,2

17.

IIpakTuyeckas padora 17 3ameHa
HAKOIIATEIEH Ha ECTKUX MAarHUTHBIX JUCKAX
U noakirouenue Haxkonurenei k I1K.

I1K3.10K4

18.

IIpakTnyeckas padora 18 Pacuer
noTpebasemoit momuoctu [1K.

OKS5,8

19.

IIpakTnyeckas padora 19 M3ydyenne HoBOI
CEPBHUCHOM amnmaparypsl, THCTPyMEHTOB H
npubopoB

OK4,7, 11K 3,2

20.

IIpakTyeckas padora 20 YcraHoBka
CHCTEMHOH IIaThl B CHCTEMHBIH OJIOK U
YCTPOMCTB BBOJIa-BBIBOJIA.

OK4,7, TIK 3,2

21.

IIpakTyeckas padora 21 TexHnueckoe
o0CITy’)KUBaHHE BEHTHJIATOPA. Y CTAHOBKA
MOJyJIsl OIEpaTUBHOM MaMATH. 3aMeHa
BHUJICOKAPTHL

OK4,7, 11K 3,2

22.

IIpakTuueckas padora 22 [Ipodunakruka
knaBuatypsl. Ounctka CD npuBoga ot
OCKOJIKOB.

OK1

23.

IIpakTuyeckas padora 23TectupoBaHue
nporpammamu cpencts 11K

IIK3.1, OK5

24.

IIpakTuyeckasi padora 24 Mncrammsanus,
JTUAarHOCTHKA orepannoHHou cuctembl DOS

IIK 3,20K5




25.

IIpakTnyeckas padora 25 NHcTamsdmus,
JTUArHOCTHKA ONEPAaLlMOHHON CHCTEMBbI
Windows

[1K3.1, OK1

26.

IIpakTnyeckas padora 26 NHcrausmus,
JTUArHOCTHKA aJbTEPHATUBHBIX
OTIEpPAI[MOHHBIX CUCTEM

OK4,7, TIK 3,2

27.

IpakTnyeckas padora 27
TpanchopmaropHas U KOHACHCATOPHAs
pa3BsizKa

OK35.4 TIK3.1, IIK
33

28.

IIpakTnyeckas pabGora 28 HeucnpaBHocTu
anmaparHoit 4vactu HIXKMJI wux xapakrep
MPOSIBJICHUS, METOAMKA MX YCTPAHECHHUS.

OK4,7,1IK 3,2

29.

IIpakTuyeckass padora 29 HeucnpaBHoCTH
daiinoBoit cucrembl HXXMJI u meroapl ux
yCTpaHEHHsI

OK2 IIK 3,2, ITK
3,2

30.

IIpakTnyeckas padora 30 HeucnpaBHoctu
HI'M/JI ux xapakrtep NpOSBIICHHs, METOIMKA
UX YCTpPaHEHUS

OK4,7, 11K 3,2

31.

IIpakTnyeckas padora 31 HeucnpaBuoctu
HO/I ux xapakrep nposiBieHus, METOJUKA UX
yCTpaHEHUs

I1K3.1, OK2,4

32.

IIpakTHyeckas padora
32I1penocTOpOKHOCTU HPU IPOBEICHUH
PEMOHTHBIX paboT

OK4,7,IIK 3,2

33.

IIpakTuyeckas padora 33 Cxembl
noxkiouenus JJIT n meroauka ee peMoHTa

OK3 IIK 3,2, TIK
32

34.

IIpakTnuyeckass padora 34 OcobeHHOCTH
YCTPOMCTBA Yy3JIa CTpOYHOU pa3BepTku BM.
Meronvka peMOHTa y371a CTPOYHOU Pa3BEPTKHU
BM

OK71IIK 3,2

35.

IIpakTuyeckas padora 35 OcobeHHOCTH
YCTPOMCTBA Yy3J1a KaapoBOW pa3BepTkn BM.
Meroauka peMOHTa y371a KaJpOBOW pa3BepTKHU
BM

OK3 IIK 3,2, TTK
3,2

36.

IpakTuyeckas  padora 36  Ilpunmun
IIOCTPOEHHUS u OCHOBHBIE BU/JIBI
HeucnpasHoctet XK - MoHuTOpOoB M
METOJIMKA UX PEMOHTA

OK71IK 3,2

37.

IIpakTnyeckas padora 37 PerynupoBka u
HAcCTpOilKa MOHHUTOpA

OK4,7, TIK 3,2

38.

IIpakTyeckas padora 38 [Tonck
HEHCIIPAaBHOCTH CETEBOT0 000PYA0BAHHUS

OK4,7, 11K 3,2

39.

IIpakTyeckas padora 39 ITonck
HEHCIIPaBHOCTH OECIIPOBOIHOTO
o0opymoBaHus

OK4,7, TIK 3,2




40. IIpakTuyeckas padora 40 Bo3nymiHbie 2 1IK3.1, TIK 3,2,
CHCTEMHBI OXJIaXKJICHUE. IIK 3.3

41. IIpakTuyeckas padora 41 Pacuer 2 I1K3.10K1
BO3YIIIHOTO MTOTOKA, HEOOXOAMMBIH 1151
TETUIO0TBO/IA 3aIaHHON MOIIHOCTH

42. IpakTuyeckas padora 42 2 I1K3.10K2
XapakTepucTUieckasi KpuBasi BEHTHIIATOpa

43. IIpakTuyeckas padora 43 3yueHue 2 1IK3.1, OK3
UMIIeITaHCa CUCTEMHOT0 OJI0Ka

44, IpakTuyeckas padora 44 lcnons3oBaHue 2 OK4,7,1IK 3,2
HECKOJIbKUX BEHTUJISITOPOB B KOPITYCe

45. IIpakTnyeckas padora 45 JKuakoctHble 2 OK4,7,TIK 3,2
CHCTEMBI OXJIAXKICHUS

46. IIpakTuyeckas pa6ora 46 Cuctemsl 2 OK4,7,1IK 3,2
OXJIAKJICHUS Ha OCHOBE Moysel [lenpThe

Hrtoro

IIpakTuyeckux pador 92yaca




[TpakTrueckas padora 1
Pacuer yncjieHHOCTH pa00THUKOB, HeoOxoauMbIX AJs1 TO IIK, yuursiBas

periament Th

Hean: Pacyer moTpedHOCTH B epcoHalIe.

HayunTh cTy1eHTOB onpee/ AT NOTPeOHOCTH B NMEPCOHAJIE B OPraHU3aLMU.

Hayuyuth aHaJIuM3MpoBaTh MCTOYHMKH NMOKPLITHS JOMNOJHHUTE]LHOW NMOTPeOHOCTH B
nepcoHale.
Harnsigabie mocobusi: MeToanYecKre yKa3aHus Mo MPaKkTUYecKon padoTe.

MCTOI[I/ILIGCKI/IG YKa3aHusA
I[HSI pacucTta HGO6XOI[I/IMO HCII0JIB30BATh METOJ TPYAOCMKOCTH:
(DOpMy.]'Ia AJIg pacd€Ta 4YHMCJICHHOCTH IMPOUM3BOACTBCHHOI'O II€PCOHATIA IO MECTOAY TPYAOCMKOCTH
BBITJTIAOUT TaK:

Ynep. = Tup. : Tud. , rae
Tndg. — noJie3nblid (poHT BpeMeHH PA0OTHUKA;
Tnp. — Bpems1, HeoOX0aMMOe 1Jisl BHITIOJTHEHH s IPOU3BOACTBEHHOI IPOrpaMMBbl.

Top. = Y( NiTi + Ta. m. i. )/ K B., T1e T — KOJIMYECTBO HOMEHKJIATYPHBIX TMO3WINA H3/ICIHA B
IPOM3BOJICTBEHHOI! ITporpamme.

Ni — KOJIM4eCcTBO U3ACIUN 1 — 1 HOMEHKJIATYPHOU MO3UIIUU

Ti— TpynoeMKoCTb mpolecca U3roTOBICHUS U3EIHH i-ii HOMEHKIIaTypHOM MO3UIUH.

TH.I.i. — BpeMs, HEOOXOAWMOE ISl W3MEHEHHs BEIUYMHBI HE3aBEPIICHHOTO IPOU3BOJCTBA B
COOTBETCTBUM C IPOM3BOJICTBEHHBIM LIUKJIOM M3AEIHH i-i HOMEHKJIATYPHOH MO3UIHH.

KB. — K03 puLHeHT BBITIOIHEHUSI HOPM BPEMEHHU.

UKCIeHHOCTh TPOU3BOACTBEHHOTO TIEPCOHANIA PACCUYHUTHIBACTCS M0 HMMEIOIIUMCS HCXOIHBIM
JAHHBIM B TaKOH MOCIEI0BATEILHOCTH.
1.0mnpeneneHue TPy I0eMKOCTH TTPOU3BOICTBEHHON IPOTPAMMBI 110 H3CITUSIM:
T1=NINI1 u T2 =N2T2.
2. Ompenenenue oOmIeH TPyIOEMKOCTH BajlOBOM MPOAYKIIMU IO Tporpamme i 000ux
15631 (17178

Tobur. = NIT1 + N2 T2 + Ta.m.1 + Ta.m.2.
3. Pacuet BpeMeHH, HEOOXOTUMOTO JIJISl BBITTOJTHEHUST IPOM3BOICTBEHHOM ITPOTPaMMMEBI
Tnp. = To6m./Ks.
4. OnpeneneHne pacueTHON YHCICHHOCTH TIPOU3BOJCTBEHHOTO MTEPCOHANIA:
Unep. = Trop./Tud.

3amaua Ne 1.
Ha ocHOBe uWMEOIMMXCS WMCXOAHBIX JaHHBIX HEOOXOJUMO pacCYUTaTh UYHUCIECHHOCTH
MIPOU3BOJICTBEHHOT'O MIEPCOHANIA, UCIOJIb3YSI METOJT TPYJAOEMKOCTH:

ITokazarenu Bug pabotsr A Bun pabotsl b
TpynoemMkocTs u3enus, 4:
N3 penue 1 0,8 0,5
W3 nenue 2 0,3 04
[Ipon3sBoaCcTBEHHAsA
IporpamMma, IiT.
Wz nenue 1 1000 1000
Wz nenue 2 1200 1200
Bpewms s usmeHnenus




OCTAaTKa HEC3aBCPIICHHOT'O
IMPON3BOJCTBA, U

WN3nenue 1 100 150
Uz nenne 2 170 120
[Inanupyemsblil IpoLeHT 104 105
BBITIOJTHEHHS HOPM, %0
[Tone3nslit hoHI BpeMEeHH 432.5 432.5

OHOI'O pa6OTHI/IKa, 9

Penrenue 3amaun
1.0npeneneHue Tpy10eMKOCTH MPOU3BOACTBEHHON MPOTrPaMMBI IO U3JETUSAM U BUIaM padoT:
st pabotel A:
T1=NIT1
T2 =N2T2
s pabotsl b:
O1H ke HOPMYJIBI.
2.0npenenenue o0MIEH TPYAOEMKOCTH BaJOBOM MPOIYKIIUH IO TIPOTpamMMe IS OOOMX H3ICTHi
Y BUJIaM paboT:
st paboTel A:
ToOm. = N1T1 + N2T2

s pa6otsr b:

Orta xe popmyna.
3.Pacuer BpemeHH, HEOOXOIUMOTO JJISl BBITIOJIHEHUS IIPOU3BOJCTBEHHON TIPOTPAMMBI:
st paGoThr A:
Tnp. = (1430/KB) = (1430x100)/104 = ?
s pa6otsr b:
Tnp. = (1250/KB) =(1250 x100)/105 =?
4.0mpeneneHue pacueTHON YUCIEHHOCTH MTPOU3BOICTBEHHOI'O MIEPCOHAIA 110 BUAaM paboT:
Hns pabotst A? lns paboter b?
[TpuHMMaeMas 9YMCIEHHOCTD MepcoHana?

3ananue 2.
Paccuntarh  YMCIEHHOCTH  AAMUHUCTPATHUBHO-YIIPABIEHYECKOTO  IEpPCOHANIA 1O  METOIY
Posenkpanua.

Meroan4yeckue yKasaHus
JUis pac uera 4YHMCICHHOCTH aJMUHHCTPATUBHO-YIPABIECHYECKOIO IE€pCOHAla 10 METOLy
Po3enkpaHna ucnosb3yercs ciaenyomas popmyna:

Yn. = ) (miti /T)Kups, rae
I - KOJWYECTBO BHJOB OpPraHM3AI[MOHHO-YNPABICHYECKUX pPAa0OT, OMPEACISIONINX 3arpy3Ky
NOJpa3JIeIeHUs] MU TPYIIIBI COTPYTHUKOB;

mi - cpegHee KOJIMYECTBO ONpPENeNIeHHBIX JeHcTBHi (pacderhl, 00paboTKa JTOKYMEHTOB,
NIEPEroBOpHI U T.I1.) B paMKax i-ro BUa paboT 3a yCTaHOBJIEHHBIN MepHO/ (Hapumep, 3a rof);
ti — BpeMs1,He00X0IMMO€ /ISl BBIITOJIHEHUSI OJTHOTO JIEUCTBUS B paMKax i-ro BHJla OpraHU3aIllOHHO-
yIpaBJIeHYECKUX padoT;
T — pabouee BpeMsi OJHOTO COTPYAHHKA COTJIACHO TPYAOBOMY JIOTOBOPY 3a COOTBETCTBYIOLIHIT
IIPOMEXYTOK KaJIE€HIaPHOI0 BPEMEHHU, IPUHATHIN B pacueTax;
KHpB — ko3 punireHT He0OX0AMMOro pacrpeaeeHIs] BpeMEHH.

[locnenoBarenbHOCTh pacyeTa YUCIEHHOCTH IIEPCOHANA:



1.Pacuer cymmapHOTo BpeMEHH BBIIIOJHEHUS OPTaHU3aIMOHHO-YIIPABIEHYECKUX paboT:
>mt=mltl + m2t2 + m3t3.

2.Pacuer koadduumenta HeoOXoAMMOro pacmpeneneHus BpemeHu: KupB = (koadduuument,
YYHUTHIBAIOIINI 3aTpaThl BPEMEHU Ha JIOMOJIHUTEIbHBIE padoThl) X (KO3(PPHUIIUEHT, YUUTHIBAIOIIUN
3aTpaThl BPEMEHH Ha OTIBIX COTPYTHHUKOB) X (K03(puumeHT nepepacuera sBOYHON YUCICHHOCTH B
CITHCOYHYIO).

3.0npeneneHue pac4eTHOM YHCICHHOCTH aJIMUHUCTPATUBHO-YIIPABICHYECKOT0 TIEpCOHAIA!

Up = I(m1tl + m2t2 + m3t3)/TIKups.

Hcxonnbie ganneie A 3aaa4u Ne 2 npuBeneHsl B Tabnuie, a popMmysa pacyeTa YUCICHHOCTH
IepcoHana KaJpoBOM CHyXKObl M €ro NOCIEIOBATEIBHOCTh TPUBEACHBI B METOJUYECKUX
yKa3aHMsIX.

Opranu3anuoHHO- KounyecTBo pgeiicrBuii mo | Bpemsi, HeoOxoammoe st
ylpaBJieHYeCKHUe BU/IbI | BBINOJHEHUIO PadoT BBINOJIHEHHS 1€ CTBHIA, 4
padoTr

1.KagpoBoe 500 1

J1eJ10IPOU3BOCTBO

2.Pa3paboTka 10KYMEHTOB 3000 0,5

3.Pacyer mnorpedHocTH B | 300 3

nepcoHase

I'onoBoit poHT BpeMeHHu OAHOTO COTPYAHUKA ( COTIIACHO TPYAOBOrO JoroBopa) — 1920 u.
Koaddunment, yautsIBaronuii 3aTpaTsl BpeMEHH Ha JOMOJIHUTEIbHBIE pa0boThI, 1,3;
KoadduumenT, yautsBaromuii 3aTpaTsl BpeMEHH Ha OTABIX COTPYAHUKOB, - 1,12;
Koaddunuent nepepacuera ssBOUHOM YUCICHHOCTH B CIIUCOUHYIO — 1, 1.

Pewmenne 3anaun:

1.Pacyetr cymmapHOTro BpeMEHHU BHITIOTHEHUS padoT:
dmt="7?

2.Pacuet ko3(puirienTa HE0OOXOIUMOTO pacTpee/ieHUs] BpEMEHHU:

Kups =?
3.0mnpeneneHue pacueTHON YNCIEHHOCTH IIEPCOHAA.
BbiBoA:  YHMCIIEHHOCTH  4Ye€d., € Yy4YeTOM JIOTIOJIHUTEIbHOW 3arpy3kd JaHHOW TpPYIIIbI
COTPYJIHHUKOB IO BBIIIOJHEHUIO CMEXKHBIX 3a/1a4.
3amanwne 3.Ctp. 9

Onucanue curtyanuu

B nanHON cuTyauuu paccMaTpUBAOTCS BO3MOMKHOCTH pa3iIMYHbIX HCTOYHUKOB M ITyTeH
HOKPBITUS TOMOJIHUTEIBHOW NOTPEOHOCTH B MIEPCOHAJIE.

Ilepen TemM Kak OpraHu3allid BBIMTH C TPEAJIOKEHHEM O BaKAaHCMU Ha PBHIHOK TpyJa,
HE00X0/1MMO 3apaHee CPOPMUPOBATH «IUTFOCHD) U «KMUHYCBD) KaXk/10T0 U3 HCTOYHHUKOB.

ITocTanoBka 3axaum

Ha nepBoM 3Tane, Hcriosib3yst METOJL «MO3TOBOTO IITYpMay, CIELYET CIPyNIHPOBaTh OCHOBHBIE
VCTOYHUKU TPEJIOKEHUs paboueil cuibl Ha PbIHKE TpyJda U OOCYIUTh BOIPOCHI, Kacarolivecs
Ka)KJ0r0 U3 HCTOUYHUKOB.

Ha BTopom »3Tame rpynma CTyIeHTOB pa3OuBaeTcs Ha TMOATPYIIBI COOTBETCTBEHHO
c(OPMHPOBAHHBIM HMCTOYHUKAM W JaeTcs 3aJaHhe KaXJIOoW MOATpYyNIe KpaTKo OOCYIUTb H
3aMncaTh «3a» U «IIPOTUBY» UCIIOIB30BAHMS KaXK/I0TO UCTOUYHHUKA.

Ha TperbeM 3Tane paccMaTpUBalOTCS Pe3yJIbTAaThl 00CYKICHHS KaXKAO0H U3 MOATPYIIIL.

MeToanyeckue yKasaHus

Oman 1. I'pynnupoBKa MCTOYHUKOB TOKPBITHS JOMOJIHUTEIBHOM MOTPEOHOCTH B IEpcoHale
MOJKET BBITJISIICTH CICTYIONTUM 00pa3oM:

1.00BsBIeHUS (B JTIOOBIX CpeACTBAaX MAaCCOBOM MH(pOpMAIIHN);

2.areHcTBa (11000€ AareHTCTBO, TOCYJApCTBEHHOE WJIM YAacTHOE, JEeATENbHOCTh KOTOPOTo
3aKJII0YaeTCsl B HAIIPaBJICHUHU JIIOJIel Ha paboTy depe3 onpesieeHne NOIXOASIINX KaHUIaTOB JUIs
3aI0JIHEHUS UMEIOLIUXCS BAKAaHCHH );

3.KOHTAKTHI (HaeM 4Yepe3 CBOMX COTPYAHMUKOB, Uepe3 KPYT JIMUYHBIX U JICTIOBBIX 3HAKOMCTB);



4.mpsimoii moaxoxa (oOpaiieHne KaHauaaTa B OpraHU3aIfio, HE BCETa CBS3aHHOE HAMPSMYIO C
HaJIMYUEM B HeH BaKaHCHU B JaHHBIH MOMEHT BPEMEHH).

Bompocsl, KoTopsie cienyeT 00CyauTh:

1.Kakoli mponeHT npeyioxKeHni MOKET OBITh TIOJIYYEH OJarojaps KaxaoMy U3 HCTOYHUKOB?

2.Kakas pazHuIia MEXIy JaHHBIMU UCTOYHUKAMU?

3./l mpuBIICUCHHS KAKOTO MEPCOHAIA CIYKUT B OOJIBIIICH CTETIEHH KaXKJIbIH U3 HCTOYHUKOB?

IIpakTuyeckasi padora 2

Hepl/IOIll/l‘IHOCTB NMpPpoOBEACHUA TO, OpraHmv3anus paﬁoT, MaTE€pHaJbHO-

TEXHUYECKOoe o0ecrmeueHue.

Heﬂb.' Haytmec;{ IMpaBUJIbHOCTU COCTABJICHUA TEXHOJIOTHYECKOU KapThbl HAa TCXHUYCCKOC
OGCHY)KI/IBaHI/Ie SJICKTPUYCCKUX MAIlIHUH.

MartepuanbHoe obecniedenue: MHPopMaMOHHBIN U Tpe3eHTALIMOHHBIA MaTepuai, « TeXHUk
KOMIIBIOTEPHBIX CUCTEM», paboune TeTPaIH.

3ananue k padore: M3yunts MHPOPMALIMOHHBIN U IPE3EHTALMOHHBINA MaTepUal U COCTaBUTh
TCXHOJIOTHYCCKYIO KapTy TCXHUYCCKOI'O O6CJIY)KI/IB3,HI/IH QJICKTPUYCCKUX MAIIMH 110 aHAJIOT'HH.
ITopsiiok BHINOJIHEHHUS PaGOThI:

1. U3y4uTh HHCTPYKLHMIO K PAKTUYECKOU padoTe.

2. U3yunth nH(OPMALIMOHHBIN U IPE3EHTALlMOHHbIN MaTepuall.

3. Bxirouuth «TexHuk KOMITBIOTCPHBIX CUCTCM» U BBIIIOJIHUTH BCC 3a/IaHU.

4. CocTaBUTh TEXHOJIOIMYECKYIO KapTy OCHOBHBIX paboT TO 31eKTpUYEeCKUX MAIIHH.

5. CocTaBUTH OTYET.

Conep:xanue oryera:

1. Tema.

2. lens.

3. MarepuanbHoe o0ecrieueHue.

4. BeInosTHeHHAsI TEXHOJIOTHYECKas KapTa.
5. OTBeTHI Ha BOMPOCHI.

Bonpocs! 1151 CAaMOKOHTPOJIA:

1.B kakux OMOIHUTEIBHBIX CIIydasix MPOBOJUTCS TEXHUYECKOE O0CITYKMBAHUE IIEKTPUUECKUX
MamuH?

2.Y10 n0o3BOJISAIOT BBIIBUT NPOPUIAKTHUECKHUE UCTIBITAHUS JIEKTPUUECKUX MAIlIiH?

3. B 3aBUCHMOCTH OT 4ero BEIOUPAIOT THIT METOMMETPA JJIsl U3MEPEHHs CONMPOTUBIICHUS U30JIALUU
00OMOTOK 3JIEKTPUYECKUX MAIIUH?

4. Ilepeuncaute BUIbI pabOT, BXOASAIINE B €XKETHEBHOE 00CITYKUBAHNUE JIEKTPUUECKUX MAIIIHH.

5. Ha 4ro BiusieT neperpes IEKTPUUYECKUX MAIIMH U KaKue IpUOOpPbI UCIIOIB3YIOT Il H3MEPEHUS
TeMIlepaTypbl?



IIpakTnueckas padora 3

Co31aHue TOYKH BOCCTAHOBJIEHUS CHCTEMbI
3aganue. [IpoBeputh paboty cpenacTsa BocctaHoBIeHHE CHCTEMBI ITyTEM CO3JaHUSI KOHTPOJIBHOMN
TOYKH U BBITIOJTHEHHS BOCCTAHOBIICHUSI CUCTEMBI 10 O0Jiee paHHETO COCTOSHUS.
ITocsienoBaTEILHOCTD BBINOJIHEHHS
1. Y6eaurecsh, uto cpenctBo BoccraHoB/ieHHe cucTeMbl BKIIFOUYEHO. J1J1s ATOTO:
1) menkHuTe MpaBOil KHOMKOW MbIIH Ha 3Hauke KomnbroTep u BeiOepuTe myHKT CBOICTBA;
2) neperuTe 1o CChUIKE 3alMTAa CUCTeMBbI U noaTBepaute aeicteus B okae UAC;
3) ybenuTech, 94TO CO3/IaHUEe TOYEK BOCCTAHOBJICHHS BKIIFOUEHO IO KpaHeW Mepe IJisi CHCTEMHOTO
nucka (cM. puc. 8.31).
2. Co3paiiTe HOBYIO TOYKY BOCCTAHOBIICHHSI CIIEIYIOIIUM CIIOCOOOM:
1) zamyctutre mnporpamMmmy BoccraHoBieHHMe cHCTeMbI, BHIIOTHUB ee mouck B MeHio Ilyck
unoaTBepauB neictBus B okne UAC;
2) B OSIBUBIIEMCS OKHE TIEPEUIUTE 1O CChUIKE 3alMTAa CUCTEMbI;
3) B crnenywomeM okHe (cMm. puc. 8.31) Haxmute kHonky Co3aaThb, BBEAUTE JTH000E OMUCAaHUE
CO3/1aBaeMOM TOYKH, ellle pa3 MIEeIKHUTE Ha KHonke Co31aTh U OKIUTECh 3aBEPIICHHS ONEPALIUU.
3. BoinonauTe Kakue-1ubo IeUCTBUS Ha KOMITBIOTEpE, HAITpUMED:
1) u3menute Hactpoiiku Padodero crosa u [lanenu 3agau (cMm. ypok 2.3);
2) co3mailTe HECKOJIbKO PHUCYHKOB WM TEKCTOBBIX JTOKYMEHTOB W COXPaHHTE HX B
nanky JloKyMeHThbI;
3) ycraHoBUTE JT100YI0 HEOOMBIITYIO TPOTPAMMY H MPOBEPHTE €€ padboTy (cM. ypok 4.1).
4. BhINoJIHUTE BOCCTAHOBJIEHHUE CUCTEMBI JI0 paHee CO3/1aHHON KOHTPOJIBHOM TOUKH:
1) 3amyctute mnporpammy BoccraHoBiieHHMe cucTeMbI C TMOMOIIbI0 mMoucka B MeHIo Ilyck
UIIOATBEPUTE 3amycK mporpaMMel B okne UAC;
2) B okHe BoccraHoBienne cucrembl (cM. puc. 8.32) yCTaHOBUTE MEpEKIIOYaTellb B
noyioxxeHue Bel0OpaTh APYryio ToOUKy BOCCTAHOBJIEHUS 1 HAKMHUTE KHOTIKY [lasiee;
3) B cienyromieM okHe (cM. puc. 8.33) BeiOepuTe CO3AaHHYIO TOUKY U LIEJIKHUTE Ha KHonKe JlaJiee;
4) uisi Hayaa BOCCTAHOBJICHUS e€lle pa3 HaxxmuTe KHOMKY /lasnee u 3atem ['oToBO; moareepaute
JICMCTBUSI B MOSIBUBIIEMCS] JUAJIOTOBOM OKHE U JIOKIAUTECHh 3aBEPIICHUS BCEX ONEpallUid, a TaKxKe
ABTOMATHUYECKOM Nepe3arpy3Ku KOMITbIOTEPA.
5. IIpoBepbTe, COXpAHUINCH JTU U3MEHEHUS, BHECEHHBIE MOCTIE CO3AaHUsl KOHTPOJIbHON TOUKH:
* JUT1 BCEX CUCTEMHBIX HACTPOEK JOJIKHBI YCTAHOBUTHCS MPEKHUE 3HAUCHHUS;
* BOCCTAaHOBJICHHE CHCTEMBI HE JJOJKHO 3aTPOHYThH JOKYMEHTHI JTIOOBIX THUIIOB;
* IporpaMma, YCTaHOBJICHHAs MT03)Ke KOHTPOJIBHON TOUKH, TOJDKHA OBITh YaJIeHA.

IIpakTnyeckas padora 4

I/I3yquI/Ie NnmporpaMmbl TECTUPOBAHUS H BOCCTAHOBJICHHUSA

Lear pabGorbl. l3yuenue KiaccUpUKalMKM CEPBUCHOIO MPOTrPAMMHOIO  00OecredeHus;
UCIIOJIb30BaHUE aHTUBUPYCHOTO MIPOTPAMMHOT0 obecrieueH st pu paboTe ¢ KOMITBIOTEPOM.

ILnan
1) N3yuuTh TeOpeTHUYECKHE OCHOBBI
2) BBINONIHUTH TECTUPOBAHUE CHEMHBIX HOCUTEJEH U JIOKAJIBHBIX AUCKOB KOMIIBIOTEpPA HA
HaJIM4ue KOMIbIOTEPHBIX BUPYCOB
3) OTBETUTH HA KOHTPOJILHBIE BOIIPOCHI



Kpartkue cBenenust

CepBucHoe mporpaMMHOe OOecredeHHue - MPOrpaMMbl U MPOrPaMMHBIE KOMILIEKCHI,
KOTOpPBIE PacIIUPSIOT BO3MOXKHOCTH 0a30BOr0 MPOTrpaMMHOTO 0OeCreueHus] U OPraHu3yloT Oojee
yI0OHYIO cpely paboThl MOIb30BATENIS. 910 Habop CEPBHCHBIX, JIOTIOTHUTEIHHO

YCTaHABIMBAEMBIX IPOTPaMM, KOTOPbIE MOXHO KiIacCU(UIUPOBATh TO (PYHKIHOHATHBHOMY
NPU3HAKY CIICIYIOIUM 00pa3oMm:
e JpaifBephl crielu(PUUECKUX U CIIEIUATBHBIX YCTPOUCTB (T€, KOTOPHIC HE TIOCTABIISIOTCS B
coctaBe OC);
® [IPOrpamMMbl TUArHOCTUKU PabOTOCIIOCOOHOCTH KOMITBIOTEPA;
® AHTHBHPYCHBIC MPOTrPAMMBI, 00ECIICUYMBAIOIINE 3AIIUTY KOMITBIOTEPa, OOHAPYKEHHE U
BOCCTaHOBJICHHE 3aPaKCHHBIX (DaiilioB;
® [POrpaMMbl OOCTYKHBAHUS JUCKOB, 00ECIIEUHBAIOIINE TPOBEPKY Ka4eCTBA MMOBEPXHOCTH

MarHUTHOTO JIUCKA, KOHTPOJIb COXPAaHHOCTH (haliJIOBOM CHCTEMBI Ha JIOTUYECKOM U

(bU3NUECKOi YPOBHSIX, COKATHE AUCKOB, CO3JJaHUE CTPAXOBBIX KOMHIA JHCKOB,

pe3epBUPOBAHUE TAHHBIX HA BHEIIHUX HOCUTEISAX U JIp.;

® [IpPOrpamMMbI APXUBUPOBAHUS JTAHHBIX, KOTOPhIE 00ECIICYMBAIOT MTPOIIECC CHKATHUS
uHpopManuu B (aiiyiax ¢ HeIbl0 YMEHbIICHHS 00beMa aMSITH JJIsl €€ XPaHCHHUS,
® [POrpaMMbI OOCITY)KHBaHUS CETH.

OTH MPOrpaMMBI 4aCcTO HA3bIBAIOTCS YTHIMTAMH (K aHTHBUPYCHBIM CPEJICTBAM 3TOT TEPMUH
OOBIYHO HE TMpUMEHseTcs). YTUIUTBI - MOPOrPaMMBbl, CIy)Kallue JUIsl  BBIIOJHEHUS
BCIIOMOTATEIbHBIX ~ Omepanuid  00pabOTKM  JaHHBIX WM OOCIY>)KMBAaHHS  KOMITBIOTEPOB
(IMarHOCTUKW, TECTUPOBAHHS  aNMApaTHbIX W NPOTPAMMHBIX  CPEICTB,  ONTUMH3AINH
WCIIOJIb30BaHUs JUCKOBOTO MPOCTPAHCTBA, BOCCTAHOBICHUS Pa3pyIICHHOW HA MAarHUTHOM JIHCKE
uH(popMaIuU 1 T.I1.).

Bpenonocnass mporpamMmma — KOMIIBIOTEpHAs TIporpamMma WJIH TIEPEHOCHON KO,
NpeHa3HAYCHHBIH I pealu3aluy yrpo3 HHPOpPMaIUK, XpaHsIIEHCsS B KOMIIBIOTEPHOU CHCTEME,
au0O0 I CKPBITOTO HEIEJICBOTO HCIIOIh30BAHMS PECYPCOB CHCTEMBI, JTUOO WHOTO BO3JICHCTBUS,
NPEMATCTBYIOIIETO  HOPMAIBHOMY  (YHKIIMOHHUPOBAHHUIO  KOMIBIOTEpPHOW  cuUcTeMbl. K
BPEIOHOCHOMY MPOTPAMMHOMY O0OECTICUCHUIO OTHOCSATCS CETEBBIC YEPBH, KJIACCHICCKHUE (haillIoBbIC
BUPYCHI, TPOSIHCKUE MPOTPaMMBbI, XaKepCKHUe YTHIUTHI M MPOYHME MPOTpaMMbl, HAHOCSIIUE BPE
KOMITBIOTEPY, Ha KOTOPOM OHU 3aITyCKAIOTCs Ha BBIMTOJIHEHUE, WIIA APYTUM KOMIBIOTEPAM B CETH.

HezaBucumo ot THna, BpeJOHOCHBIE IPOTPaMMBbI CITIOCOOHBI HAHOCUTH 3HAYUTENbHBIH
yiiep0, peanusys Jo0bie Yrpo3bl HHPOpMAIUU — Yrpo3bl HApYIIEHUS 1IeTOCTHOCTH,
KOH(UICHIIMATFHOCTH, TOCTYITHOCTH.

1. CereBble yepBu. K JaHHOH KaTerOpHH OTHOCATCS TIPOTPAMMBI, PACIIPOCTPAHSIOIINE CBOU
KOIUU 110 JIOKAJbHBIM W/UJIH TI00ATBHBIM CETSM C LIETBIO:

v MIPOHUKHOBEHUS Ha yAaJIEHHbIE KOMIIBIOTEPHI;
v 3aIlyCKa CBOEH KON Ha YAAJIEHHOM KOMIIBIOTEPE;
v JaJIbHENIIEr0 pacpOCTPaHEHUs Ha IPYrie KOMITbIOTEPHI B CETH.

J171s CBOETO pacmpoCTpaHEHHUs CETeBbIe YEPBU UCIIONB3YIOT Pa3HOOOPA3HBIE KOMITBIOTEPHBIE
¥ MOOWJTBHBIE CETH: JICKTPOHHYIO MTOUTY, CHCTEMBI 00MEHa MTHOBEHHBIMH COOOIICHUSIMH,
daitnooomennsie (P2P) u IRC-cetn, LAN, cetu 0OMeHa JaHHBIMU MEXKTY MOOHIbHBIMH
ycTpoiicTBamu (TesneoHaMu, KapMaHHBIMH KOMITbIOTEpAaMH) U T. [I.

HekoTopsie yepBu 001a/1a10T CBOMCTBAMU IPYTUX PA3HOBUAHOCTEHN BPEJOHOCHOTO
POrpaMMHOTO oOecrieueHus. Hampumep, HEKOTOpBIC YePBHU COJIEPIKAT TPOSTHCKUE (YHKITUH HITH
CIIOCOOHBI 3apakaTh BHIMOMHsIEMbIE (aillibl Ha TOKAILHOM JIUCKE, T. €. UMEIOT CBOMCTBO TPOSHCKOMN
MIPOTPaMMBbI H/HITH KOMITBIOTEPHOTO BUpYCAa.

2. Knaccnueckne KoMnbOTEpHbIe BUPYChl. K TaHHOH KaTeropuu OTHOCSATCS IPOTPaAMMBI,
pacIpoCTPaHSIONIUE CBOH KOITUH 110 PeCypcaM JIOKAITbHOTO KOMITBIOTEPA C IEIBIO:

v MOCIIEAYIOIIETO 3aMycKa CBOETO KOJla MPU KaKUX-JIU00 JEHCTBUSIX MOJIb30BATENS;

v JAJTLHEUIIIETO BHEAPEHUS B IPYTHE PECYPChI KOMITBIOTEpA.

B oTnnume ot uepBeil, BUPYCHl HE UCIIONIB3YIOT CETEBBIX CEPBUCOB JIsI MPOHUKHOBEHUS Ha
Ipyrue KoMiberoTepsl. Konus Bupyca momnaaaet Ha yIaJI€HHbIE KOMITBIOTEPBI TOJIEKO B TOM CiIydae,



€CITM 3apaXKCHHBIH 00BEKT M0 KaKUM-JTHO00 HE 3aBUCSIIUM OT (PYHKI[MOHAJIA BUPYCa IPUIHMHAM
OKa3bIBAETCSI aKTUBU3MPOBAHHBIM Ha APYroM KOMIIBIOTEPE, HAIlPHUMeEP:

v MIPU 3apa’KeHUH JOCTYIHBIX JUCKOB BUPYC IMPOHUK B (hailsibl, pacroI0kKEeHHbIE HA CETEBOM
pecypcee,

v BHPYC CKOITUPOBAJI ce0sl Ha ChEMHBIM HOCUTEIb WU 3apa3uil (aiiisl Ha HEM,

v I10JIB30BATENIb OTOCIAN IEKTPOHHOE ITMCHMO € 3apa’KEHHBIM BJIOKCHHEM.

3. TposinckHe porpaMmbl. B 1aHHYI0 KaTeropuio BXOJAT IPOrpaMMbl, OCYILLECTBIISIFOIINE
pa3nyHble HECAHKIIMOHUPOBAHHBIE MOJIb30BaTENIEeM JeHCTBUS: cOOp MH(OpMAaLIUU U ee repenady
37I0YMBIIIICHHUKY, €€ pa3pylIeHHEe WK 3JJ0HAMEPEHHYIO MOAN(DUKALINIO, HAPYIICHUE
paboTOCTIOCOOHOCTH KOMIBIOTEPA, NCIIOIB30BAHUE PECYPCOB KOMITBIOTEPA B HEOIArOBUIHBIX
LEJISIX.

OTnenbHbIE KATETOPUU TPOSHCKUX MPOTPAaMM HAaHOCAT YIIEpO yJaleHHbIM KOMITBIOTEpaM U
CETsIM, He HapyIIas paboTOCIIOCOOHOCTD 3apaXEHHOT'0 KOMIIBIOTEpa (HalpuMep, TPOSHCKHE
IIPOrpaMMbl, pa3paOOTaHHbIE JIJIs1 MaCCUPOBaHHbIX DoS-aTak Ha yAal€HHbIE PECYPCHI CETH).

4. XakepckHe YTUJIMTBI U IPOUKE BPEIOHOCHBIE ITporpaMMbl. K 1aHHOM KaTeropuu OTHOCSTCS:

v/ YTWJIUTHI aBTOMATH3AIWH CO3/IaHUS] BAPYCOB, YEPBEH U TPOSHCKUX MTPOrpaMM (KOHCTPYKTODHI);
v’ nporpaMMmHble OUOIHOTEKH, pa3paboTaHHbIe s CO3aHus BpeaonocHoro I10;

v/ XaKepCKHe YTUIIUTBI CKPHITHS KOJIa 3apaKEHHBIX (hailJIoB OT AHTHBUPYCHOM ITPOBEPKH
(mmdpoBanbuuKK Gaitinos);

v\ «3JIbIE IYTKUY, 3aTPYIHAIONHME PaboTy ¢ KOMITLIOTEPOM;

v’ IporpaMmsl, COOOMIAONINE MTOIB30BATEIIO 3aBEIOMO JIOKHYIO HH()OPMAIHIO O CBOMX
JNEUCTBUAX B CHCTEME;

v/ IpouYre MporpaMMbl, TEM WIIK HHBIM CIIOCOOOM HAMEPEHHO HAHOCSIIME TPSIMON HJIH
KOCBEHHBIN y1ep0 JaHHOMY WJIU YJAJIEHHBIM KOMITBIOTEPAM.

Pytkut (Rootkit) - mporpamma unu Habop MporpaMm, UCHOIB3YIOIINX TEXHOJIOTHH
COKPBITHSI CHCTEMHBIX 00BEKTOB ((pailyioB, mpoiieccoB, ApaiiBEpPOB, CEPBUCOB, KIIIOUEH peecTpa,
OTKPBITBIX MIOPTOB, COSUHEHH U TIP.) TIOCPEICTBOM 00X0a MEXaHU3MOB CHCTEMBI.

B cucreme Windows o TepMHHOM PYTKHT HPUHSATO CUUTATh IPOTPaAMMYy, KOTOpast
BHEJIPSETCS B CUCTEMY M MepeXBaThIBAE€T CUCTEMHbIE (PYHKIIMH, WIH IPOU3BOIUT 3aMEHY
cucteMHbIx Oubnmotek. [lepexsar u monudukanus Hu3KoypoBHeBbIX APl QyHKIMIT B mepByr0
ouepe]ib MO3BOJIAET TaKOM MpOorpaMMe JOCTaTOYHO Ka4ECTBEHHO MACKUPOBATh CBOE IIPUCYTCTBUE B
CUCTEMe, 3alluIlas ee 0T 0OHapyXeHHs Mojb3oBaTeneM U antusupycHbM 110. Kpome Toro,
MHOT'HE PYTKUTBI MOT'YT MaCKUPOBaTh IPUCYTCTBHUE B CUCTEME JFOOBIX ONMCAHHBIX B €T0
KOH(UTypaluy MpoLeccoB, Marnok 1 ¢ailyioB Ha 1UcKe, KIo4yel B peectpe. MHOTHE pyTKUTHI
YCTaHaBJIMBAIOT B CUCTEMY CBOU JipaiiBepbl U CEPBUCHI (OHU €CTECTBEHHO TAKIKE SIBJISIOTCS
«HEBHUJIUMBIMUY).

B nocnennee Bpemst yrpo3a pyTKUTOB CTaHOBHUTCS Bce 0ojiee akTyalbHOH, T.K.
pa3paboTYMKU BUPYCOB, TPOSHCKUX MPOTPamMM U HIITHOHCKOIO IPOrPaMMHOI0 00ecrieueHust
HA4YMHAIOT BCTPauBaTh PyTKUT-TEXHOJOTUU B CBOU BPEAOHOCHBIE NMporpammbl. OHUM U3
KJIACCUYECKHUX MTPUMEPOB MOXKET CITYKUTh TPOsTHCKas rporpamma Trojan-Spy.Win32.Qukart,
KOTOpasi MaCKUpPYeT CBOE MIPUCYTCTBUE B CUCTEME IIPU MTOMOLIM pyTKUT-TexHosoruu. Ee RootKit-
MexaHMu3M npekpacHo padoraetr B Windows 95, 98, ME, 2000 u XP.

CoBpeMeHHbIE aHTUBHPYCHBIE IPOTPaMMbl 00€CTIEUNBAIOT KOMIUIEKCHYIO 3aIIUTY
IPOrpaMM U JIaHHBIX Ha KOMITbIOTEpPE OT BCEX TUIIOB BPEIOHOCHBIX IPOrpaMM U METOJI0B UX
IPOHUKHOBEHUS Ha Kommblotep (MHTepHeT, ToKanbHas ceTh, 3JeKTPOHHAS M0YTa, ChEMHbIE
HOCUTEIN UH(OpMaLHK). BOTBIIMHCTBO aHTUBUPYCHBIX MPOTpaMM codeTaeT B ce0e HyHKIUU
MOCTOSIHHOM 3alUThI (AHTUBUPYCHBIN MOHUTOP) U (DYHKIIMHU 3aIIUTHI IO TPEOOBAHUIO
MOJIK30BaTENs (AHTUBUPYCHBIN CKaHED).

Me:xceTeBol 3KpaH — 3TO IPOrpaMMa, YCTaHOBJIEHHAs Ha M0JIb30BaTEIbCKOM KOMIIBIOTEPE
U TpeJHa3HaYeHHas JUIs 3alllUThl OT HECAHKIIMOHUPOBAHHOTO JIOCTYyNa K KOMIbIoTepy. [pyroe
pacrpocTpaHEeHHOE Ha3BaHUE CETEBOro FKpaHa — QaiiepBoi OT aHrnuiickoro TepmuHa firewall.
WNHorna cereBoi hKpaH HA3BIBAIOT elle OpaHaMay3poM (HeMm. brandmauer) — 3T0 HEMEIKHA
sKBUBANEHT cioBa firewall. OcHOBHas 3a7aua ceTeBOro FKpaHa — He MPOMYCKaTh ((PUIBTPOBATH)
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MAKEeThI, HE TIOXOSAIINE TIOJT KpUTEPUH, ONIPEIeIEHHBIE B KOHPUTYpAIlUU CETEBOTO DKpaHa.
MesxceTeBoM SKpaH MO3BOJISECT:

v brnokupoBaTh XakepcKHUe aTaky;
v He nonyckarts NpOHMKHOBEHHE CETEBBIX YEPBEH;
v [IpensaTCTBOBATH TPOSHCKUM MPOTrpaMMaM OTIPABIATH KOHPHICHIMAIbHYIO HH(POPMAITUIO

0 I10JIb30BATEJIEe U KOMIIBIOTEPE.
3ananme. B onepaunonnoii cucteme Windows nmpoBepuTh BEIOpaHHBIE OOBEKTHI Ha HATMYNE
BPEIOHOCHBIX O0BEKTOB, BBIIIOJHHUTD JICUYCHUE WIN YAAJICHUE 3apa’KeHHbIX 00BEKTOB

IHopsinok paGoTbl
1) 3amyCTUTH Ha BBIOJIHEHUE aHTUBUPYCHYIO IIPOTPAMMY.
2) 3amycTuTh OOHOBJICHHE U3 KOHTEKCTHOT'O MEHIO.
3) BbINOJHUTE TPOBEPKY CHEMHOTO HOCUTEJIA.
4) BbINOIHUTH IPOBEPKY JIOKATBHOTO JUCKA.
5) Oruer 0 paboTe aHTUBUPYCHOH COAEPKUT UH(OPMALIMIO O pe3yIbTaTax MPOBEPKHU.

KoHTpoJibHBIE BOIPOCHI
OcHoBHast YacTh

JlaiiTe moHsATHE KOMITBIOTEPHOTO BHpYCA.
Kaxkue yrpo3sl uHpopmanuu criocooOHbl HAHECTU BPEJOHOCHBIE TPOTPAMMBI?
Jis yero npeaHa3HA4YEeHbI AHTUBUPYCHBIE IPOTPAMMBbI?
KakoBel ¢pyHknmu 6panamayspa’?
B 4yewm pa3Huiia MeX1y aHTUBUPYCHBIMH CKaHEpaMU U MOHUTOpaMu?
Kakue cyiiecTByoT npu3HaKu 3apa’keHUs] KOMIIBIOTEPHBIM BUPYCOM?
UYrto HEeoOX0AMMO C/IeTIaTh B MIEPBYIO OYEpPE/Ib B Cllyuae 3apakeHUs KOMITbIOTEPHBIM
BUpYCOM?

N AE D=

JlonmoJiHUTEIBLHAA YACTH
8. KaxkoBbl xapakTepHble 0COOEHHOCTH KOMIIBIOTEPHBIX BUPYCOB KaK THIIA BPEIOHOCHBIX
nporpamm?
9. Kakue cymecTByIOT TUIIbI KOMITBIOTEPHBIX BUPYCOB?
10. Kak cereBble uepBH NPOHUKAIOT HA KOMIIBIOTEP?
11. Kakue Bpe1OHOCHBIE I€HCTBUS BBIIOIHSIOT TPOSHCKUE IPOrpaMMBbl?
12. Kakue TUIIBI XaKepCKUX aTaK U METOBI 3aLUThI OT HUX CYIIECTBYIOT?
13. K kakoMy TUITy Bp€JOHOCHBIX IIPOrPaMM OTHOCSITCS PYTKUTHI?
14. TIpuBenuTe KiIaccU(PUKALNIO AaHTUBUPYCHBIX Nporpamm. [IpuBeaure npumepsl.

IIpakTnueckas padora S TectupoBaHue NpPorpaMMoil TeCTUPOBAHMS U
BOCCTAHOBJICHUS

[leJab: M3y4uTh Cpey IpOorpaMMHUpOBaHus Ha mpuMepe Qbasic, 0TpaboTaTh HABBIKH BEIYUCICHHS
apru(MeTHYECKUX BhIpaXeHH B Qbasic, HAyYUThCS COCTABIATH MPOCTEHIINE IPOrpaMMBbl IMHEHHON

CTPYKTYPBI;

3ajaua: cocraBieHre IpOrpaMm JUHEHHON CTPYKTYpHI Ha si3bike Qbasic
OcHaneHue: - peKOMeH1yeMble HHPOPMAIOHHbIE HCTOYHUKHI: KOHCTIEKT JICKLIUH

XO/[ PABOTBI:

[IpounTats ycioBus 3agaun

Onpenennuts UCXOHBIE JaHHBIE U PE3YIHTAT

IIpounTtats KpaTkue TeopeTnyeckne CBeIeHUs ISl BOCIIONHEHUS TAHHBIX Y ce0s B MaMATH
[HocTpouts 610K-cXEMY

Hanwucats nporpaMmy Ha anropuTMuieckom s3bike Qbasic
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Teopemuueckue ceedenus:

OcHoBHBIE MOHATHA A3bIKA Qbasic
IIporpamma — 310 popma peaCcTaBIeHUS aNTOPUTMA JIJIS1 HICTIOTHEHUS €T0 MaIlIHOM.
IIon s3bikoM nporpammupoBanus (A1) mOHUMAIOT COBOKYITHOCTh CPEJICTB U IPABUII IPEACTABICHUS
aJIropuTMa B BHJIE, IPUEMIIEMOM JISI KOMIIBIOTEPA.
Komanzp! Ha s13bIKEe IPOTPaMMHUPOBaHUS HA3bIBAIOTCS ONlepaTOpaMu
Uro0s! HauaTh paboTy ¢ QBasic, Hamo 3amycTuTh mporpammy QBasic.exe.
[Mocne 3anmycka QBasic Ha 3kpaHe MOSABUTCS OKHO:
[Tocne HanmcaHus TPOTPaMMBI, YTOOBI €€ MPOCMOTPETh, Ha/l0 HAXKaTh KiaBuiy F5. nporpamMma Oyaert
WCIIOJTHEHA B CIIy4ae OTCYTCTBUS CHHTaKCHUECKUX ommOoK. [Ipu normycke ommoOky mocie 3amycka
MPOrpaMMBbI Ha 3KpaHe MOSBUTCS OKHO ¢ coo0meHneM 06 ommnoke. MoxHO BBIOpaTh KHONIKY Cnpaeka,
9TOOBI MOTYYUTH HH(OPMALIMIO O AOMYIIEHHOH omuoKe, b0 HaxaTh knasuiny Enter unuEsc. [locne
OCYIIECTBIISIETCSI BO3BpPAT B OKHO PEIaKTHPOBAHUS, TJe Kypcop Oy/IeT HaXOIUThCS B TOM MECTe, I/ie ObLia
norrymieHa ommoka. [locne ucmpapiieHus ommOOK MOXHO 3aITyCTUTh MPOTPAMMY C MECTa, T/Ie OHa
npepBanack— F5, 3amyctuth nporpammy cHavana— Shift+F5. naxxatuem kinapuiu Alt ocymecTBisercs

C:\gbasicVQB. EXE - |0 x| TonagaHue B

File Edit Uiew Search Run_Debug Calls Options Help MCHIO.
Untitled 1 1 I[Hﬂ nepexoza

Ha PYCCKHI SI3BIK
NpeaHa3HaYeHO
paBoe
coueTaHue
kinasuil Ctri+Sh
ift, na
AHTIIMHACKUN—
JIEBOE
coueTaHue
knasuill Ctrl+Sh
ift
Andasut QBasic

Microsoft <R} QuickBASIC 4.50 <C> Copyright Microsoft Corporation, 1985-1988 C—%gw
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mmediate

CJIEYIOIINE CHMBOJIBI:
3aryiaBHbIC OYKBBI JIATHHCKOTO andaBuTa;

apaOckue 1udpsi;

pasjenuTeny; , 5 . : ' (amoctpod) " () % (uenas BenuunHa), & (ATUHHOE 11€710€ YKCI0), (Tpoben), ! (mpu3Hak
BEIIICCTBCHHOW BEJIMYHHBI), # (TIPU3HAK BTOPOH TOYHOCTH), $ (TekcTOBas BEMUUNHA);

3HAKW apuPMETHIECKUX Oomepamuii: +, -, *, / (nenenne), ~ (BO3BEICHNE B CTEIICHB), \ (JIeTIeHHE HAIIEIO),
«MO/l» (meneHue Mo MOIYIIO);

3HAKH OTepaIiii OTHOIICHUIL: , (HE paBHO), =,

Ecnu Heo0X0IMMO BBIYHCIINTE 3HAYCHNE apU(PMETHUECKOTO BBIPAKESHHUS HITH HECKOJIBKIX apU(PMETHIECKUX
BBIPKEHHUI, TO HE00SA3aTEIBHO COCTABIATH IporpamMmy. MoXXHO HCoib3oBaTh DBM B pexxnme
HEINOCPEICTBEHHOIO CYETa.

J1st 5TOrO HE HYXKHO Je7aTh HUKAKUX CIIENHAIBHBIX IEPEX00B, TOTOMY 4TO MpH BKIOYeHnH OBM
HAaxOJIUTCS B 9TOM PEXUME.

it TOro yTOOBI MPOM3BECTH BBIYUCIICHUS, JOCTaTOUHO nociie onepaTopa PRINT nabpats Hy)HOE
BBIPAJKEHUE.

12
23* 456~ —+ FE .
5 B QBasic Oyner BHITISAET

npumep: HaxoxaeHnune 3HaueHUs apu(METHIECKOTO BEIPAKESHUS
CIIeIYIOIIHUM 00pa3oM—

PRINT 23%456-12/35+ SQR(56)
ITocne 3amycka nporpaMMbl Ha UCIIOJTHEHUE HakaTueM KiaBuiy F5 OyzeTr mosyueHo 3HaueHUE JaHHOTO
apudMeTHyeckoro BeipaxkeHust: 10495.14.
Omneparop PRINT B QBasic npegHa3zHadeH A5 BRIBOAA JaHHBIX Ha 3KpaH. Ecim mocne
oneparopa PRINT B3s1b 1100y10 10ciae10BaTENEHOCTh CHMBOJIOB B KaBBIUKH, TO 3Ta MOCJIEI0BATEILHOCTD U

OyZIeT BbIBeZIeHa Ha JKpaH.

3AJJAHUSA K MIPAKTUYECKOW PABOTE:




3apanne Nel. Harmmcats mporpamMmy, KoTopas BeIBeneT Ha 3kpad Bamm ®UO u agpec MeCTOXKHUTEITHCTBA.
3aganne Ne2. Hanncate nporpaMmy BBIYMCIIEHUS BBIPa)KEHUS:

os’ &+ otgdx pH =2

3ananne Ne3. OTBeTHTHh HA BONPOCHI:

Yro Takoe mporpamma?

YTo Ha3bIBaeTCs ONIepaTopom?

Kak ocymecTBisieTcss mpocMOTp pe3yibTara
nporpamMmel B Qbasic?

Jns wero npennasnayen oneparop INPUT B
Qbasic?

Kak Haiitu 3Ha4eHne aprupMeTHIecKoro
BeIpaskeHus B Qbasic?

3aganue Ned. [IpotectupoBats nporpammy st 3agadu Nel u 3amucaTh CBOM TaHHBIE B TaOIHITY:

3HaueHus MepeMEeHHOH X | 3navyeHust yHKIHH Y |

3aganue NeS. [IporectupoBats porpammy aist 3agadu No2 u 3amucaTh CBOU TaHHBIE B TaOIHITY:

3HaueHUs MEPEMEHHOH X | 3HavyeHus: yHKIMH Y |

3aganue Ne6. OTBeTHTH Ha BONPOCHI:

Kakas nporpamma HaseiBaercs JJMHEMHOI?

Vikaxure oomuii Bux JUHEMHOW CTPYKTYPBI
B Qbasic?

Ykaxure ycioBHOE 0003HaUEHUE OJIOK-CXEMBI
JIMHEHHOUN CTPYKTYpBI

VYKaxuTe OCHOBHBIE ONEPaTOpPhI IMHEHHON
CTPYKTYpPHI

3aganue Ne7. CnesaTs BHIBOJ O MPoAeIaHHOIl padoTe.

Pe3yJIbTaT JeATECJIbHOCTH: 6J'IOK-CX€M8., nporpaMmma

Kpurepun onenkn:
«5» - CTaBUTHCS 3a MPABUIBHOE BHINOJHEHNE BCEX NMPAKTUYECKUX 3aaHnii(6 3amaHnii)
«4y - cTaBUTHCA 3a IIPaBUJIBHOC BBIITOJIHEHUE BCEX NNPAKTUYCCKUX 3a)1aH1/1171, HO C HEOOJILIINMH OIINOKaAMU




«3» - CTaBUTHCS 3a IPABUILHOE BBIMOJIHEHNE BCEX MPAKTUYCCKUX 3aJaHMiA, HO C IBHBIMHU TPYOBIMHU
OIINOKaMU
«2» CTAaBUTHCS 3a HEMTPABUIILHOE BBINIOIHEHUE PAKTUYCCKUX 3a1aHUN

IIpakTuyeckas padora 6-7

HNHcTanasnus ¥ HACTPOMKA AaHTUBUPYCHOM nporpamMmbl. Anarnocruka

padoTOCIOCOOHOCTH KOMIIBIOTEPA
LUenb 3aHATUA: M3yunTb KnaccuduKaumio BUPYCOB, CNocobbl MX pacnpocTpaHeHusa, cnocobbl 60pbbbl €
HUMMU; U3YYUTb KNAacCUPUKALMIO M HA3HAYEHME aHTUBMPYCHbIX MPOrpPamm.

TeopeTuvyeckue 0CHOBbI PadOThI:
Haunbonee 3amuiieHHbI KOMITBIOTEP — 3TO TOT KOMITBIOTEP, KOTOPBIH OTKIIIOUEH OT CETH M 3alepT
B cerd.
IlousiTHe BUpyca.

OdunuanbHOE MOSBICHUE EPBOTO KOMITBIOTEpHOT0 Bupyca garupyerca 1981 romom, 3ag0aro
10 BbIxoja mepBoi Bepcuum Microsoft Windows. OToT BHpyc, 3aMacKUpPOBAHHBIM IOJ
KOMIIBIOTEPHYIO UTPY, aTakoBall HauOoliee MOMYJSPHBINA KOMIIbIOTEp TOro BpemeHu — Apple 1L
Pacrnipoctpansiiics oH ¢ yepenaiibei CKOpOCThIO (C IOMOILBIO TUCKET).

CornacHo mojicyeTaM 3KCHEpTOB, 00beM malware (0oOlenpuHITOE Ha3BaHHE BCEX BHJIOB
BPEJOHOCHBIX MporpaMM) Bo3pacTtaeT Oonee ueM Ha 15 % B roa. CoryiacHO JaHHBIM KOMIAHUU
Sophos, pazpaboTyrika aHTUBUPYCHBIX MPOTPaMM, KaKIbIH JIEHb MOSBISIFOTCS MPUMEPHO 30 HOBBIX
BHUPYCOB, a [I€PEUEHb aKTUBHBIX BUPYCOB NomnoHseTcs 10 ThiC. HOBBIX HAMMEHOBAHUM B TOJI.

Bupyc — 3TO yacTh mporpaMMHOrO KOJAa, KOTOpas THPaXHUpPyeTcs MyTeM I00aBieHUS B
Jpyroii 00BEKT, 0OBIYHO HE3aMETHO U 0€3 pa3penIeHus OIb30BaATEIS.

Berpeua komnproTepa ¢ BUPYCOM BJIEYET HECKOJIBKO MOCIEICTBUM.
* [TostBiieHMEe HEOOBIYHBIX CUCTEMHBIX COOOIIIEHUH.

* Mcue3HoBenue (aitioB WM yBeIUYEHHUE UX PA3MEPOB.

* 3ameieHue pabOThI CUCTEMBI.

* BHe3anHbli HEOCTATOK TMCKOBOTO MPOCTPAHCTBA.

* JIuck cTaHOBUTCS HEJOCTYIHBIM.

Kiaccupukanusi BUpycoB.

Bupycsl MoryT ObITh O€3BpEIHBIMH, MAJIOOIACHBIMU M Pa3pyLINTENbHBIMH.

Bupycel Moryr 3apaxarb InporpamMMmHble (aiuibl, JOKYMEHTBl (Tak Ha3blBaeMble
MaKpOBHUPYCHI) WK (haliJIOBbIE M IUCKOBBIE CTPYKTYPbl HU3KOTO YPOBHS, TaKWe€ KaK 3arpy304YHBIN
cekTop WM Tabnuua pasMmemieHus (ainoB (Boot — Bupycel). DailioBble BUPYCHI 3apakaroT
UCIIOJTHUMBIE (Pailyibl, UMIJIAHTHPYSI B HUX OMACHBIM KojA. BUpychl MOTYT aKTHBH3UPOBATHCS MPHU
3anycke MH()UIUPOBAHHON MPOrpaMMBbl; TAKK€ OHM MOTYT IOCTOSSHHO HaXOIMThCS B MaMATH U
3apakaTh OTKpbIBa€Mble MOJIb30BaTeNneM (paiiypl Uiu co3aaBaTh cBou coOcTBeHHbIe. Korma Bupyc
IIPOHUKAET B KOMIIBIOTEP, Ha KOTOPOM YCTaHOBJIEHa cuctemMa Windows, OH MOXET H3MEHATh
3HAYEHHUs] B CUCTEMHOM pPEecTpe, 3aMeliaTh co00il cucTeMHble (ailfibl U BHEIPITHCS B MOYTOBYIO
nporpaMMy C Ledbl0 JalbHeiiero pa3smMHoxkeHus (4yepBu). CeTeBble BHUPYChI OOHTAIOT B
OTepaTUBHOM MaMATH KOMIIBIOTEPOB U HE KOMUPYIOT ceOsl Ha HOCUTENHN NaHHbIX. OHM OOUTaIOT B
CEeTH, KOrja XOTs Obl OJMH KOMIIBIOTEp BKJIIOYEH, IIOITOMY HE ONACHBI JAJS WHAWBUIYAIBHOTO
noJsib3oBarens. Bupyc He 00s3aTeNIbHO MpeCcTaBiIseT co00i OTAENbHYIO NMPOrpaMMy M HE Bceraa
ABJIIETCS IE€CTPYKTUBHBIM I10 CBOEM CYTH, BCE 3aBUCUT OT €r0 KOHKPETHOM pa3HOBUAHOCTH. XOTS
OCHOBHYIO YIrpo3y MJid TIOJb30BaTeleld MPEACTABIAIOT HMEHHO KOMIIBIOTEPHBIE BUPYCHI,
CYILLECTBYET HECKOJIBKO BUJIOB BPEIOHOCHBIX IIPOrpaMM:

TposHCKUY KOHBb MPEJCTaBIIEeT cOO0M KOMIBIOTEPHYIO NMPOrpaMMy, KOTOpask MaCKHUpYyeTcs
WINA CKPBIBAaeTCsS B YacTU nporpammbsl. HekoTopsie ¢opMbl TPOSHCKMX KOHEW MOTYT OBITh 3ampo-
rpaMMHPOBAHbI Ha CAMOpPa3pyIIEeHUE U HE OCTaBJISIIOT HUKAKUX CJIEJIOB, KpOME MPUYNHEHHBIX UMU




paspyuieHuii. Hekoropble Xakepbl HCHONB3YIOT TPOSHCKUX KOHEH Ui IOJIY4YeHUs Mapose u
OTCBUIKM MX o0OpaTHO Xakepy. Kpome Toro, oHM MOTryT HCIIOJIB30BaThci Uil OaHKOBCKUX
MOIIICHHUYECTB, KOT/1a HEOOIbIINE CYyMMBI ICHET CHUMAIOTCS C 3aKOHHBIX CUETOB U MEPEIAOTCs Ha
CEKPETHBIN CYET.

YepBu npeacTaBiIsioT co00il mporpaMmbl, KOTOPIE Pa3pyIlalOT KOMIBIOTEPHYIO CHCTEMY.
OHM MOT'YT NPOHUKATh B IPOrpaMMbl OOpaOOTKM AAHHBIX U MOAMEHATh WIM pa3pyllaTh JaHHbIE.
Kak BupyCBI, OHU MOTYT NPHYUHSATH OOJBIINE Pa3pyLICHHs, €CIH UX HE OOHAPYKHUTH BOBpPEMS.
HamHoro mnpoime JIUMKBUAMPOBATH YEPBS WIM TPOSHCKOTO KOHS, €CIM CYILECTBYET TOJBKO
€MHCTBEHHAsl KOIUS IPOrPaMMBbl-pa3pyLIUTENs.

Jlornueckue 60MOBI TOJOOHBI MPOTPaMMaM, UCIOIB3YEMBIM JIsl TPOSIHCKUX KoHel. OHaKo
Joruyeckue 60MObI UMEIOT TaliMep, KOTOPBIN B3phIBAET UX B 3aJlaHHYIO 1aTy U BpeMs. Hanpuwmep,
Bupyc Michelangelo umeer Tpurrep, ycTaHOBJIEHHBIN Ha I€Hb POKICHUS 3HAMEHUTOIO XY10KHUKA
Muxkenanmxkeno — 6 mapra. Jlornueckre 60MObI HaCTO MCIIOJIb3YHOTCSI HEJOBOJIBHBIMHU CIIYKaIllUMH,
KOTOpBIE MOTYT YCTAHOBUTh HMX Ha AaKTHUBALMIO IIOCIE TOr0, KaKk OHM OCTaBAT KOMIIAHHIO.
Hanpumep, sorndeckas 6omMb6a MOXKET «B30pPBAThCS», KOTAA UMS TOTO CIIYKAIIEro UCKIHYaeTCs
U3 TUIATEKHOW BeOMOCTH. briaromapsi BCTpOGHHOMY MEXaHHM3MY 33/I€PKKH, JIOTHUYeCKHe OOMOBI
AaKTUBHO HCIOJIB3YIOTCS s IIaHTaxa. Hampumep, IIAHTaKUCT MOXKET IOCHIATh COOOIIEHHE,
roBOpsIllee, YTO €ciau €My OyJeT BblIUIaueHa OIpeiesieHHas CyMMa JEHEr, OH IpPEJOCTaBUT
MHCTPYKLHUIO JJIs1 OTKJIFOUEHUS JIOTUYECKOH O0OMOBI.

CMeniaHHble KOJABI MPEACTABIAIOT CO0OH HOBBIM KJIacC U3OIIPEHHBIX BPEJOHOCHBIX
porpaMM, KOTOpbIE COYETalOT B ce0e XapaKTepUCTUKU BUPYCOB, YE€pPBEil M O€usi, 4TO MO3BOJISIET
3JIOYMBIIIICHHUKY OCYIIECTBUTh 0C000 A(PQeKTHBHYIO araky. B orimume oT OONbIIMHCTBA
JIOMOPOILEHHBIX BUPYCOB, KOTOpBIE PACHPOCTPAHIIOTCS Oylarofapsi B3JIOMY aJpPECHBIX KHUI Ha
KOMITbIOTEpax 1oJ ynpasieHneM Windows, HEJIbI0 TaKHX MPOTPaMM SIBISIFOTCS Web-cepBephl U
CETH, YTO 3HAYUTEIIBHO MOBBIIIAET UX OMACHOCTD.

IlyTy npoHMKHOBEHHS BUPYCOB B KOMIIbIOTEP.

Bupycel mnomajaroT B Bally KOMIBIOTEPHYIO CUCTEMY M3 MHOXECTBAa pPa3HOOOpPAa3HbIX
UCTOYHHKOB — HCIIOJHSAEMBIX NpPOTpaMM, IporpamMMm U (GailyioB, TepenaBaeMbIX BaM, HWIIH
IPOTrpaMMHOr0 obecrieueHust, IpruoOpeTaeMoro B apXxMBUPOBAHHON (hopMe.

I'mOkue nucKku M KOMIAKT-AUCKH MOTYT XpaHUTh (ailyibl JaHHBIX, IPOTPaMM U IPOrPaMMHOE
o0ecrieyeHre onepalMoHHbIX cucTeM. [ MOKUil JUCK COCTOUT M3 3arpy304HOTO CEKTOpPA U JIaHHBIX.
[Ipy HeoOXOaUMOCTH, B 3arpy304HOM CEKTOpE MOXKET XpaHUThCS HH(OpMauus, HyKHas Il
3arpy3ku kommetorepa. Kpome Toro, 31ech e XpaHuTcst nHpopMalus o pa3zaenax, MHGopMarus mno
YIpaBIEHUIO 3arpy3koi U MH(OpManus o pa3MelieHuu (aiinoB. JlaHHBIE MpeAcTaBIsAIOT COOOH
BCIO TY COJIEpKaTelIbHYI0 HMH(OpMAalMI0, KOTOpas XPaHUThCS Ha THOKOM aucke. OueHb JIETKO
pacIpoCTpaHs0TCS BUPYCHI C (piemi-kaprT.

N3n10651€HHBIM MECTOM OOUTAHUSI BUPYCOB SIBJISIFOTCS 3aTPY30UHBIE CEKTOPA U HCIIOJIHAEMbIE
¢aiinbl, XpaHumble Ha TMOkoM nucke. [lomelieHHble B 3arpy304HOM CEKTOpPE, BUPYCHI MOTYT
3arycKaTbCsl MPH 3arpy3Ke CHUCTEMBbI C JUCKEThl. BUpychl, MoMelieHHbIEe B UCHIOIHIEMbIE (aiiibl,
3aIyCKaloTcs BMECTE C 3apa’KEHHOM MPOrpaMMOii, OCiIe Yero HAYMHAIOT CBOIO JIEATEIbHOCTD.

Ecnmu B nokanbHOM ceTd 3apak€H XOTs Obl OAMH KOMIBIOTEP, TO BHUPYC MOMEHTAJIbHO
pPacIpoCTPaHUTCS U Ha BCE OCTAJIbHbIE KOMIIBIOTEPHI.

WMHTEepHET NpenocTaBUl  IOJIb30BATENsIM HOBBIE BO3MOXKHOCTH, KOTOPBIE YBEIMYHMBAIOT
MOTEHLNAIbHYIO0 OMACHOCTh MPOPEX B CUCTEME 3alIUThI OT BUPYCOB.
MecTta 00MTaHUSI BUDYCOB.

Mecto obutaHus Bupyca CBA3aHO C €ro ()YHKIMOHHUPOBAHHEM CaMbIM HEMOCPEICTBEHHBIM
00pa3oM (Kak M y HaCTOSAIIMX KHUBBIX BUPYCOB). BUpycHbIe aTaku MOXKHO Jaxe KilacCu(pUIUpPOBaTh
[0 MECTY UX PacCMOJIOXKEHHUS B KOMIbIOTepe. THUIbI BUPYCHBIX aTak: aTaka 3arpy304HOTO CEKTOpa;
uHHUIMpoBaHue (aiiia; aTaka ¢ UCIIOIb30BAHUEM MAKPOCOB.

Bupychl 3arpy304HOro cekropa MHOUUIUPYIOT 3arpy304HbIN CEKTOP UM TJIaBHYIO 3arpy30UHYIO
3alMch KOMIBIOTEPHOM cucteMbl. Korga KOMIBIOTEp 3arpyXaercsi, BUpYCHas Iporpamma
aKTUBHpYyeTcs. BUpyChl 3arpy304HOro CEKTopa MIpeXkAe BCEro MEepeMellaloT B JPYroe MecTo
3aMMCBhIBAIOT MCXOAHBIM 3arpy304HbIM KOJ M 3aMeIIaloT €ro MHQHUIHMPOBAHHBIM 3arpy30YHBIM




KozsoM. MH}opManus HCXOTHOTO 3arpy304HOr0 CEKTOpa MEPEHOCUTCS] Ha JIPYTroil CEeKTOp IHUCKa,
KOTOPBII MomMeuaeTcs Kak Ae(eKkTHas o0acTh TUCKa U Jjaliee He UCIIOJIb3YeTCs.

ITockonbKy 3arpy304HbIi CEKTOp — MEPBBIM DJIEMEHT, 3arpyKaeMblil IIpU 3allyCKe KOMIIbIOTEpa,
oOHapyKeHHe BUPYCOB 3arpy304HOTO CEKTOpa MOKET OKa3aTbCs HeJlerkod 3azadeid. Bupycel
3arpy304HOro CeKTopa — OAMH U3 CaMblX MOMYJSIPHBIX THUIOB BUpPYycoB. OHM MOTyT
pacIpoCTPaHATbCS IYTEM HCIHOJIb30BaHUA MHQUIMPOBAHHBIX T'MOKMX IUCKOB IpU 3arpyske
KOMITBIOTEpA. DTO MOXKET JIETKO MPOM30MTH, €CIU MPH Nepe3arpy3ke KOMIbIOTepa TMOKHNA JHCK
BCTaBJICH B TUCKOBO/I.

Bupycel, wunpuuupytomme ¢aitnel, nopaxaloT wucnonHsemble (aiiasl. OHM  MOTYT
aKTUBUPOBATHCS TOJIBKO MPH HCIoNHeHNU (aiina. Yame nmpounx nmopaxarorcs (aiiist TunoB COM,
EXE, DLL, BIN, SYS u VXD. Bupycel, undumupyromue (aiyipl, MOTyT CTaHOBHUTHCS
PE3UJCHTHBIMU M  [PUCOECOUHATHCA K JPYTMM  HUCHOJHSAEMBIM IporpaMmamM. Bupycsl,
uHQUUUpyomye (aiabl, 0ObIYHO 3aMEHSIIOT MHCTPYKLUHM 3arpy3Kd IPOrpamMMbl HCIOJHSIEMOTrO
daiina coOCTBEHHBIMH MHCTPYKIHSAMH. 3aT€M OHHU MEPEHOCIT MCXOAHYIO MHCTPYKIHUIO 3arpy3KH
nporpaMMbl B Apyrod pasnen ¢aitna. DTOT mpolecc yBeIMuuBaeT pasmep (aiiina, 4To MOKET
IOMOYb OOHapYKEHUIO BUpYCa.

Bupycsl B 0CHOBE KOTOPBIX JI€KaT MakpoChl (MaKpOBUPYCHI), UCIIOJIHAIOT HENIPETyCMOTPEHHBIE
JEHCTBUSL IIyTEM HCIHOJB30BAHUS MAKpOS3bIKa MPWIOXKEHUS [UIsI CBOErO paclpOCTPaHEHUS
nokyMmeHTsl. OHHM MoryT, Hanpumep, uHdunuposats ¢aitiel .DOT u .DOC npunoxenus Microsoft
Word, a takxe daiinsr Microsoft Excel. 3Tu BUpychl OTHOCSTCS K MEXIIAT(GOPMEHHBIM BUPYCaM U
MoryT nuH(puIUpoBath Kak cucreMbl Macintosh, Tak u PC.

[Tpoune BUpyChl MOT'YT UMETh YE€PTHI OJTHOTO MJIM HECKOJIBKHUX ONMHUCAHHBIX BBILIE TUIIOB.

Bupychl-HEBUIUMKH (KaproHHOE Ha3BaHUE — «CTEJIC-BUPYCHI») MPHU paboTe MbITAIOTCS BCS KAk
OT OIlEpPallMOHHOW CHCTEMBI, TAK U aHTUBUPYCHBIX IporpaMM. YToObl NEepexBaTUTh BCE IOIBITKU
UCIOJIb30BaHUSl ONEPALMOHHONW CHUCTEMbI, BHUPYC JOJDKEH HaXoIuThCd B maMATH. Bupycel
HEBUJIMMKH MOTYT CKPBIBATh BCE M3MEHEHUS, KOTOPhIE OHM BHOCST B pa3Mepsl (GaiyioB, CTPYKTYpy
KaTaJoroB WM HHBIE pa3feiibl ONEPAallMOHHOM CHCTEMBI. OJTO 3HAUUTENBHO 3aTPYAHSET HX
oOHapyxeHue. YToObl OJOKMPOBaTh BUPYCHI-HEBUJIUMKH, UX CJIENYyEeT OOHApPYKUTh, KOTJa OHU
HaXOJATCS B MaMATH.

3amndpoBaHHbIE BUPYCHI BO BpeMs paboThl IIUPYIOT CBOW BUPYCHBIA KO/, YTO MO3BOJIIET UM
HpPeOTBPATUTH OOHAPY)KEHUE U pacllO3HaHKUE BUpYcCa.

[TonumopdHbIE BUPYCHI MOTYT M3MEHATH CBOM BHEIIHMM BHJ MPH KaXJIOM HHOUIUPOBAHUU.
JUis nM3MeHeHMsl BHEUIHEro BHMJA M 3aTPyJHEHHMsS OOHapY)KEHUS OHM HCHOJBb3YIOT MEXaHU3MBI
mytauuid. IloaumopdHbie BUpYChl CIIOCOOHBI MPUHMMATH OoJiee JBYX MWJLIMAPAOB PA3IUYHBIX
(bopM, MOCKOIBKY IPHU KaXXJI0OM HHOHUIMPOBAHUN U3MEHSIOT AJITOPUTM IIH(POBaHUE.

MHOTrOKOMIOHEHTHBIE BUPYChl MHPUIUPYIOT KaK 3arpy304YHbIE CEKTOPHI, TaK U HCIIOIHSIEMbIE
daitnel. OTO OAMH M3 caMbIX CIOXKHBIX JJIs1 OOHApy)KE€HUS BHMPYCOB, IIOCKOJIBKY MHO-
TOKOMITIOHEHTHbIE BHUPYChl MOTYT COYETaTh HEKOTOpbIE WM BCE METOJbl CKPBITHS CBOEH
NeSITeAbHOCTH, IPUCYIIHE BUPYCAM-HEBUANMKAM U MOJIMMOP(GHBIM BHpYyCaM.

CaMOOOHOBIISIIONIMECS BUPYCHI, KOTOPBIE MOSIBUIMCH B CaMO€ IOCJEAHEe BpeMs, CIOCOOHBIE
CKPBITHO OOHOBIIATHCA yepe3 MIHTepHEeT BO BpeMsi CEaHCOB CBSI3H.

IIpo0.JeMbl.

Hosele Bupychl. CurHatypbl HOBBIX BHPYCOB HOSBIAIOTCS nocTosiHHO. Korma paspa-
OaTbIBaeTCsl HOBBIM BUpYC, pa3pabOTUYMKHU aHTUBUPYCHBIX MPOTrpaMM JOJKHBI «pa300paTh» €ro Ha
COCTaBHBIE YACTH, MPOAHAJIM3UPOBATh IOBEJEHHE, T00aBUTh €ro CHUrHaTypy B 0a3y JaHHBIX
aHTUBHUpYCa M ONMyOIMKOBaTh JaHHOEe OOHOBJeHHE. Jlake ecliM Ballla aHTHUBUpPYCHasl IMporpamma
HACTpPOEHa Ha PeryJsipHOe OOHOBIIEHUE, KAKOW-TO KOPOTKHIA MEPHOI BPEMEHHU Bbl HE 3aIIUIICHBI OT
HOBEHMIINX BHUPYCOB. DJTa MmpoOiieMa MOXET MOKa3aThCsl HE CTOJb CEPhe3HOM B MOMEHT Hauaia
pacnpocTpaHEeHHs BUpYyca.

[TockonbKy HOBbIE BUPYCHI MOSIBJISIOTCS HEMPEPHIBHO, HUKOT/A HE CTOUT PACCUUTHIBATH
TOJIbKO HA aHTUBUPYCHYIO Nporpammy. i co3maHusi HECKOJIBKUX YPOBHEH 3aluThl HEOOXOAUMO
0JIOKMPOBATh HCIOJIHSAEMbIE MOUYTOBBIE BJIOKEHUS M YCTAaHOBUTH BCE HEOOXOIMMBbIE OOHOBICHHS
0€30IMacCHOCTH.




JloxkHble TpeBoru. MHOrna aHTUBHUPYCHBIH CKaHEp MOXKET HPUHATH OOBIUHBINA (hailn 3a
MHQULIHMPOBAaHHBIN, ecM 0a3a JaHHBIX aHTUBHpPYCA COJEPKUT HEKOPPEKTHOE ONMCAaHHE BUPYCHOH
IPOTPaMMBbI WJIH €CJIM AJITOPUTM 3BPUCTHUYECKOT'O aHATIM3ATOPa CKaHEepa COJACPKHUT OLITHOKH.

JlelicTBUSI aHTMBHPYCHBIX NPOIrPAMM.

AHTHBHMpYCHAas NporpaMMa JOJKHA BBIIOJIHATh TPU OCHOBHBIE 3ajaud: OOHapyKeHHe
BUpYCa, YaJICHUE BUPYCA, IPEBEHTUBHAS 3alUTa.

YroObl peAOTBPAaTUTh BUPYCHYIO aTaKy, aHTUBUPYCHas IporpamMma peaau3yeT MHOKECTBO
pa3IMYHBIX METOAOB OOHApyXeHHsA. Pa3nuuyHble aHTUBUPYCHBIE MPOrpaMMbl HCIOJB3YIOT HE-
KOTOpBIE UM BCE METO/IbI U3 CIEAYIOLIEH TPYIIIIbI.

CkanupoBaHue LU(POBOM CUTHATYPBI HCHOJIB3YETCS A HAECHTHU(QHUKALMKU YHHUKAIBHOIO
mudpoBoro koma Bupyca. LludppoBas curHarypa mnpeacraBisier co0oil  MpeaBapUTEIBHO
YCTAQHOBJICHHBIN 1IECTHAALATEPUYHbIN KOJ, HaJM4ue KOTOpOro B (haiine CBUAETENBCTBYET O €ro
3apakeHHUH BHpycoM. CkaHupoBaHHe LHU(POBOI CHUTHATYPHI MpPEACTaBISET OO0 B BBICHICH
CTENEHU YCHEUHbI MeTon wuIeHTU(duKauuu BuUpycoB. OH, OJIHAKO, BCELEJIO 3aBUCUT OT
HNOJJICP)KKH 0a3bl JaHHBIX C LOU(POBBIMH CUTHATYpaMH BHUPYCOB M TOHKOCTEH MeXaHH3Ma
CKaHUpOBaHUA. BO3MOXKHO JI0’)kHOE 0OOHAapyKEHHE BUpYcCa B HEIIOBPEKICHHOM (haiiie.

OBpUCTUYECKUH aHanu3 (WIM CKaHWPOBAHME MO 3aJaHHBIM MpPaBUJIaM) BBINOJIHSETCS OBICT-
pee, 4eM CKaHHUPOBaHHE OOJIBIIMHCTBOM TPAJUIMOHHBIX METOA0B. DTOT METOJ UCIOJIb3yeT Habop
npaBui Ut 3¢ (HEeKTUBHOTO aHaM3a (ailyIoB 1 OBICTPO OOHAPYKUBAET TIOJO3PUTEIbHBII BUPYCHBIN
koq. Kak ormedeHo B [9], Bce IBpPUCTHYECKHME METOAbI B TOW WJIM MHOW (DOpME BBIIOJHSIOT
SMYJMpPOBAaHUE UCIOJHEHUS Kojaa Bupyca. [loaToMy, mNpu HaJIWYUM HEKOTOPOrO OIIBITA,
pa3paboTYMK BHUpPYCa MOXKET 3allUTUTh CBOE «U3JeJIMe» OT OOHApYKEHHUs 3BPUCTHUECKUM
AQHAIN30M. DBPUCTUYECKUN aHAJIU3 CKJIOHEH K JIOXKHBIM TPEBOTaM, M, K COXAJIEHUIO, 3aBUCUT OT
KOPPEKTHOCTHU Habopa MpaBuJl BBISBICHHS BUPYCa, KOTOPBIE BCE BPEMsI U3MEHSIOTCSL.

HccnenoBanue maMsTH — €Ie OJMH METOJ, OOBIYHO YCHEIIHO MPUMEHSEMBIN it 0OHapy-
oeust BUpycoB. OH 3aBUCUT OT PAaclO3HAHMS MECTOIOJIOKEHHS M3BECTHBIX BUPYCOB M HUX KOJIOB,
KOIJla OHM HaxoJsaTcss B mamsaTH. M XoTs uccienoBaHue naMsatd OOBIYHO NMPUBOAMUT K YCHEXY,
UCIIOJIb30BaHUE TAKOI'0 METO/1a MOKET MOTPeOOBaTh 3HAUUTENBHBIX PECypcoB KoMibioTepa. Kpome
TOT0, OH MOYKET BMEILIMBATHCS B HOPMaJIbHBIN X0/ BHIIIOJHEHUS Ollepaliii KOMIbIOTepa.

MOHUTOPUHI TOpepblBaHUN paboTaeT MyTeM JIOKAJIW3aluu M TMPEeIOTBpPAIlEHUs] BUPYCHBIX
aTak, MCIIOJIb3YIOIIMX BBI3OBBI ITpepbIBaHU. BbI30BbI IpephIBaHMi NpeACTaBIsAIOT COOOM 3arpoChl
pasnn4HbIX (YHKIMH Yepe3 CUCTEMHBbIE IpepblBaHUS. MOHHUTOPUHI IpepbIBaHUM, [0J100HO
HCCJIEIOBAaHUIO TaMSTH, TAaK’K€ MOXKET OTBJIEUb 3HAUMTEIbHBIE CUCTEMHBIE pecypchl. OH MOKET
CTaTh IPUYMHOMN MPOOIIEM MPH JIEraJbHBIX CUCTEMHBIX BBI30BaX U 3aMEJIUTh paboOTy cucTeMsbl. 13-
3a OOJIBILIOTO YKCIIa BUPYCOB U JIETAJIbHBIX CHCTEMHBIX BHI30BOB, MOHUTOPUHT IIPEPHIBAHUN MOXKET
UCIBITBIBAaTh TPYJHOCTHU B JIOKAJIU3aLUN BUPYCOB.

KOHTpodb 11€10CTHOCTH (M3BECTHBIM TaK)K€ KaK BBIUMCIEHHME KOHTPOJIBHBIX CYMM) IIpO-
CMaTpHBaeT XapaKTEPUCTHKH (ailloB mporpaMM U ompeAesser, ObUIM M OHU MOAU(DUIIMPOBAHbI
BUPYCHBIM KOJIOM. OTOT METOJ HE HYXXJIaeTcsi B OOHOBJIEHHM NPOTPaAaMMHOIO OOecreyeHus,
MOCKOJIbKY HE 3aBUCUT OT LU(POBBIX Nojmnuceit BupycoB. OHaKO OH TpeOyeT OT Bac MOAEep)KaHUs
0a3pl JaHHBIX KOHTPOJIBHBIX CyMM (hailiioB, CBOOOAHBIX OT BUpPYcOB. KOHTpOIb 11€0CTHOCTH HE
crioco0eH 0OHapyKMBaTh MACCUBHbIE U aKTUBHBIE BUPYCHI-HEBUAMMKH. Kpome TOro, oH HE MOXKET
UACHTU(PUIIMPOBATH OOHAPYKEHHBIE BUPYCHI 10 UMEHAM MJIU THIIaM.

HenpepbIBHOI KOHTPOJb MOXET OBITh HEMOAXOMALIMM CPEICTBOM JJIS  JIOMAIHEro
UCIIOJIb30BaHUs, IIOCKOJIBKY MOXKET TIpUBECTH K 00paboTKe CIMIIKOM O0dbIIoro oobema
uHpOpMaIIKK, a 3TO 3aMeIssieT paboTy KommbloTepa. Ha KiMeHTCKoi MaluHe npeanodYTuTeNbHee
KOH(UTYypHpOBaTh aHTUBHUPYCHYIO NPOrpaMMy Ha 3alyck B ompeneieHHoe Bpems. Hanpumep, ona
MOYKET 3aIlyCKaThCs MPH 3arpy3ke KOMIBbIOTEO WIIM CUUTBIBAHUU HOBOTO (paiiina ¢ rubkoro nucka. B
HEKOTOphIX mnakerax (Hampumep, Norton AntiVirus u MacAfee VimsScan) ucnonbs3ytoT metof,
W3BECTHBII KaK CKaHWPOBAaHUE IO PACIMCAHUIO, JJI BBIIOJHEHMS IOMCKA BUPYCOB Ha KECTKOM
JUCKE B 3a/laHHble MepuoJbl BpeMeHu. Ele oIuH MeToJ 3aKiIoyaeTcsl B HCIOJIb30BaHUU
AHTUBUPYCHOM IpOrpaMMbl B IIEPUOJ NTPOCTOsI KoMIbIoTepa. Hanpumep, ero MOXHO MCIIOIb30BaTh
KaK 4acTh MPOTrpaMMbl IKPaHHOMN 3aCTaBKH.




OCHOBHBIE IPUHLIMIIBI KOMIILIOTEPHOH 0€3011aCHOCTH.

OOyunTe BCeX, KTO TMOJIB3yeTCs BallUM KOMIBIOTEPOM WM CEThIO, OCHOBHBIM MPHUHIIUIIAM
o0ecrneueHns KOMITbIOTEPHON O€30MacHOCTH.

YcraHoBUTE aAHTUBHUPYCHYIO TMpOrpaMMy Ha KOMIIBIOTEp. YCTAHOBUTE HAa KOMIIBIOTED
NepCOHANbHBIN OpaHaMayap.

HactpoiiTe mouTOBBIN KIMEHT TaKUM 00pa3oM, 4ToObI OH OJIOKUPOBAJ WM TIOMEIIAT B OTACIbHBIN
KaTaJIoT BCE MOTEHIUAIBHO OMACHBIC BIOKECHMUS.

He mnonw3yiitech auckamu, JIucCKeTaMu, (ieni-kapraMu, KOTOpPbIMH Bbl 1MONb30BaIuCh B
3apax€HHbIX 11K, HE IpOBEpUB UX HA HAJIMYKUE BUPYCOB U HE BBUICYUB UX.

He noanaBaiiTech Ha COMHUTENbHBIE MpeUIokeHus B IHTepHeTe: MpOCMOTp UHTEpecHOro Gpuibma
WM YCTAaHOBKA OECIUIATHOM MPOTrpaMMBbl U T.I1.

Hactpoiite cBoe antuBupycnoe I10 takum 06pazoM, 4TOOBI BHIOIHSAIOCH peryisipoe 0OHOBJICHHE,
KaK MUHHUMYM pPa3 B HEJEIIO.

Hcnone3yiiTe aBTOPUTETHBIE MCTOUYHUKH WH(GOPMAIMM O KOMIBIOTEPHBIX BHPYCAX M IOXKHBIX
TpEBOTax».

[Tonp3yiiTech mporpamMmamMu [jsi pPE3epBHOTO KONMUPOBaHUS JaHHbIX. Paszpaboraiite mimaH
BOCCTAHOBJICHUS CUCTEMBI Ha CJIy4ail BAPYCHOM aTaKH.

3ameuanue: B P® oTHomeHHs mpou3BOIUTENEH M paclpoCTpaHHUTENEd BHPYCOB C OOIIECTBOM
perynupyroTcsi cratbeit 273 YrolloBHOTO KOAEKca, riacsiiei cienyromee: «Co3aanue mporpaMmm
111 OBM uinu BHECEHHE U3MEHEHMI B YXKE CYIIECTBYIOIIME IPOrPAMMBI, 3aBEJOMO MPUBOIAIINUX K
HECAHKIMOHUPOBAHHOMY YHUYTOXXCHHIO, OJOKHPOBAHUIO, MOMU(PUKANWNA WIH KOIHUPOBAHUIO
uH(popMalu, HapylIeHuo pabos OBM, cucrem DBM unu ux cetu, a paBHO HCIOIb30BaHUE JIHOO
pacrpoCcTpaHeHHE TaKWX MPOrpaMM WM MAaIIMHHBIX HOCUTENEH ¢ TaKUMU MpPOTpaMMaMu
HaKa3bIBAETCs JIMIIEHHEM CBOOOBI Ha CPOK 10 3-x jeT co mTpadom ot 200 g0 500 MUHUMATBHBIX
pa3MepoB OIUIATHI TPYAA...». AHATOTUYHBIC 3aKOHBI IPUHATHI U B APYTUX CTPAHAX.

MMOPAAOK BBIIIOJTHEHUS PABOTbI
1. ITocMoTpuTE, KaKue aHTUBUPYCHBIE IPOrpaMMbl ycTaHOBJIEHBI Ha Bamewm I1K.
2. Otkpoiite nporpammy ESET NOD32 Antivirus u u3yunrte okHO mporpaMmsl (Puc.6).
3. Ilounraiite wuHpopmanmio Ha Bkiuagkax: CocrosHue 3amuThl, OOHOBieHue, Hactpoiika,
CrnyxxebHble iporpammel, CripaBka U MOAJIEPKKA.
4. ITocmoTpute Ha BkiIaake HacTpoiika, Bce JIM ONIMHU BKIIIOUYEHBI: 3alllUTa B PEXKUME PEAIIBHOTO
BpPEMEHH, 3allluTa 3JEKTPOHHOM MoYThI, 3amura goctyna B MHTepHer.
5. Bxmounte Bkimaaky CkanupoBanue IIK.  BriGepure  BbIOOpOUHOE  CKaHMpOBAHUE.
IIpockanupyiiTe AUCK JIOKaIbHBIN D.
6. [loka un€r ckaHupoBaHHe, U3y4yuTe cojepkuMoe Bkianaku CiyxeOHble mporpammbl. Kakue
(aiinbl ObUTM TOMEIIEHBI Ha KapaHTHH?

ESET NOD32 Antivirus BUSINESS EDITION S y

Wnrepdedicr Hacrpodikur Cepsucy Copaskaw

|d COCTOAHME 3aLLWTE Ckanvposarwe K no TpebosaHwnio
= ESET NOD32 Antivirus N0O3S00AET NOSEICTE CTENEHE GE30NACHOCTY € NOMOWED
L €KAHNPOBAHNS BRYHHYIO.
( l Cranmposanne MK »
L)
@ oonosneme Xoa oxanposasis
3 0%
WF Hacrpoiika O6nexr: FADelphi_7.rar > /hh/msi/pref_Tmusx.htm
Konmuectso onachsix obbexTos: 3
3
% CnyxeBHele Nporpammsl
. T Rt [ Dasa ] [ Gon ]
@ crpesa nnoascpnc e
MNoKasaTE CKANVPOBAHINE 1 HYPHAEN B OTASNEHOM OKHE
Hactporika ckaHnpoEanms...
[laTa 1 BPEMS NOCNEAHErD CKAHUPOEAHUA 17.12.2008 15:44:00
PesynbTaT NOCAEAHEND CKAHUPOEHUSR! 0 sapaskentb daiinos
TexyLuan Bepcua BUPYCHOM Baskl JaHHBIX CHIHATYP: 3698 (20081217) PI/IC 6
B PaCLIMP EHHBIR PEXML




7. Ilocne OKOHYaHHS CKAHUPOBAHHUS JIOKAIBHOTO JUCKAa NPOCKAHUPYWTE CBOK JUCKETY.
Pe3ynpTaThl CKaHUPOBaHUS JUCKA U JUCKETHI 3aIUIINTE B OTYET.
8. B paznene CripaBo4HOIl CHCTEMBI IPOrpaMMBbl HalAUTE HH(POPMAIIUIO O TOM, KaKHe TPH YPOBHS
OUHMCTKHU MOJJIEP>KUBACT MpOrpamMma U 3aluIiuTe 3Ty HHPOpMaLHIO B OTUET.
9. Usyunurte pa3aen cipaBku Beenenue B untepdeiic moip3oBaTerns.
10. U3yuute pasznen cripaBku [IpenyrnpexaeHust 1 yBEJOMIICHUS.
11. B cmyxeOHbIX mporpammax B ILmaHMpOBIIMKE MOYMTANTE, KaKUE 3aJaYd 3aIUIAHUPOBAHBI HA
Onrkaiiiiee Bpemsl U 3alMIIUTE 3Ty UH(POPMAILIHIO B OTYET.
TpeGoBanus K 0TYETY:
. 3anummure, TJIe MOTYT OOUTaTh BUPYCHI.
. 3anuumuTe, Kak BUPYChbl MOT'YT NpOHUKHYTH B [1K.
. 3anuiuTe, Kakue TUIBI BPEIOHOCHBIX ITporpamMm Bel u3yuuiu.
. 3anMIINTEe PE3yNIbTAThl BBIIIOJIHEHUS ITYHKTA 7.
. 3anummuTte HHPOPMAIIUIO U3 IMMYHKTA 8 BHIMIOTHEHHS PAaOOTHI.
. anumure uHbopMaluio U3 nyHKTa 10 BBIMOJHEHHS 3aJaHUA: 0 YEM MOXKET Mpeaynpexaarhb
IIporpamma IoJib30BaTelsl.
7. 3anummure nHGOpMaIIKIO U3 MyHKTA 11 BBIMOIHEHUS 3aJaHUSI.

AN AW =

KoHTpoJILHbLIE BOIPOCHI.

. Uro takoe Bupyc?
. Kaxue pasnoBugnoctu BupycoB Bel 3Haere?
. Kak Bupych kiaccuuuupyroTcest mo cpene oouTaHus?
. Kax Bupychl knaccuuuupyroTcs o CTeneHr BPeJHOr0 BO3AEHCTBU?
. Kakue Bupl Bpe1oHOCHBIX ITporpaMM Bel 3HaeTe?
. Kak Bupycel mackupyrorcs?
. Korna o6Hapyxwunu nepBbiii BUpyC?
. Kax Bl nymaere, 3auem u3o0peTatroT BUPYChI?
. Kakue neiicTBHsI MOTYT BBIIIOJIHATH QaHTUBUPYCHBIE IPOIPaMMBbI?
10. Kakue Tpu 3a1auu 1OJKHA BBITIOJIHATh aHTUBUPYCHASI pOrpaMma’?
11. Kak obecrieunts 0€30nmacHOCTh CBOeW H(popManun?

O 001NNk LN =

IIpakTnuyeckast padora 8
Moaepuu3auus 0J10Ka MUTAHUSA
IIpakTnueckas padora 9

3aMeHa JKeCTKHX JHCKOB
[lens paGoTHI:
HpI/I06peCTI/I HpaKTI/I‘IeCKI/Iﬁ OIIBIT onpeneneHI/Is{ OCHOBHBIX XapaKTepI/ICTI/IK nu napaMeTpOB
kopmycos [I9BM;
HpI/IO6peCTI/I HpaKTI/I‘-ICCKI/Iﬁ OIIBIT YCTAHOBKHW OCHOBHBIX KOMIIOHCHTOB CUCTEMBI B KOPITYC U HUX
MOJAKJTIOYECHHS,
npuoOpecTy yMeHusi paboThl C TEXHUUECKON JOKYMEHTallel 1 UCTOYHUKaMu ceTu HTepHeT;

3aKpENUTh 3HaHUS KOHCTPYKLMHU Kopiiycos [I9BM.

Ob6opynosanue, 110:
kopnyc [I9BM;




MaTepUHCKasl TI1aTa;

0JIOK MUTAHUS;

mranreniupkyas HHI-1-150 0,05;
nuHerka 20 cMm;

kpectoBas otBepTka PH2x100 mm;
3arHyThIC JUTMHHOTYOIIBI ¢ pe3roM 205mM;
AHTHUCTATUYECKHUI Opacier;

Ha0oOp Kpernexa;

CIIpaBOYHAs JINTEpaATypa UM JOCTYI B ceTh MIHTEpHET.

IMopsinok paboThI:

1) Omnpenenure OCHOBHBIC XapaKTEPUCTUKU U Tapamerpbl koprycoB [IDBM (pa3menieHsl Ha
cTeH/Ie). 3amoJIHATE CBOOOHBIC TTOJISI B TabuIe 2:

Tabmuna 1 — XapakTepucTUKU U mapaMeTpsl KopirycoB [I1DBM

Ne | HaumenoBanue napamerpa 3HaueHue Enununa [Tpumeuanus
U3MEpEHUS

1 OCHOBHBIE XapaKTEPUCTUKHU

1.1 | IIpousBoautesnp

1.2 | Moxuenb

1.3 | Tun xopmyca

1.4 | 3amuTa OT HIymMa (Hajau4ue
BUOPOTACSIIUX MPOKIAIOK JUIS
kperuienus HDD u nip.)

1.5 | Tonmmunaa matepuana (Tpedyercst MM
U3MEPUTH)

1.6 | Ungukaropsl (Hanpumep, Power,
HDD u np.)

1.7 | Knonku (Harpumep, Power, Reset)

2 Kondurypauus koprmyca

2.1 | BHyTpeHHux 5.25 nroiima T
OTCEKOB

3,5 mrorima LT

2,5 mroima IIT

JIpyroe IIT

2.2 | BHemHNX 0TCEKOB 5.25 mroiima T




Neo | HaumeHoBaHue mapamerpa 3HayeHue Enunnna [Tpumevanus
HU3MepeHust
3,5 mroiima IIIT
2,5 mroiMma LT
Ipyroe T
2.3 | PacnonoxeHue u crmoco0 KperuieHus
BHYTpEeHHEN Kop3uHbl 1t HDD
(nanpumep, IloBepuyras,
HecwemHas)
2.4 | Kpennenune HDD (nHanpumep,
Bb1ABHKHBIE TOTKH)
3 WuTepdeiic, pa3beMbl U BBIXOIBI
3.1 | Pa3beMbl BEIBEICHHBIC T
Ha MIEPEIHIOI0 MMaHEeIb
It
It
T
T
1T
3.2 | PacnonoxkeHue mopToB BBOAA
BBIBOJIA HA MEpeHEN TaHeIn
4 CucreMa oxJIaKJeHHUs KopIyca
4.1 | Oxmaxnaeaue KomuectBo IIT
Kopmyca BEHTHJIATOPOB
KomnuectBo T
MOCAJ0YHBIX MECT
JUTSl BEHTUJISITOPOB
4.2 | I'aGaputsl BEHTWIATOP Ha MM
BEHTWISITOPOB | OOKOBOI CTEHKE
BEHTHIJIATOP Ha MM
3aJlHEN CTEHKE
BEHTHJIATOP Ha MM
HM>KHEH TTaHEN
Ipyroe MM




Neo | HaumeHoBaHue mapamerpa 3HayeHue Enunnna [Tpumevanus
HU3MepeHust
4.3 | YopaBieHrue CKOPOCThIO BpAIlICHUS
4.4 | CKopOCTb BpallleHHs] BEHTUISTOPOB 000poTOB/MUH
B KOpITyCce
4.5 | MecTo /Ui BEHTUJISTOpPa HA OOKOBOM T
CTCHKE
4.6 | MecTo 1151 BEHTUJISITOPA HA 3a/IHEH T
CTCHKE
4.7 | MecTo [U1 BEHTUJISATOpA HA HUKHEN T
naHelu
5 [Torpeburensckue cBoiicTBa kopnyca [I9BM
5.1 | ®opm DakTop MATEPUHCKUX ILJIaT, MM
KOTOPBIE MOKHO YCTaHOBHTH
MM
VYka3zartpb pazmepsi!
MM
MM
MM
MM
MM
MM
5.2 | MakcuMmanbHast JUIMHAa BUJICOKAPTHI, MM
KOTOPYIO MOXKHO YCTaHOBUTb
5.3 | duametp (TpeOyeTcsi UBMEPUTH) U MM
1ar pe3bObl CTOEK JJisl YCTAaHOBKU
MAaTEpUHCKOM IUIATHI

2) VYcTaHOBUTE B KOPITYC MAaTEPUHCKYIO IJIATY, CIEAYsI UHCTPYKLIUHU:

Bri6epute TpeOyembiii kpenexk. MaTepuHCKasl TuiaTa KpemuTcsi B KOPIyce ¢ MOMOIIbIO BUHTOB
4Yepe3 MOHTAKHBIE OTBEPCTHS, IIPU 3TOM BUHTHI 3aKPYUYMBAKOTCS B METAJUIMYECKUE LIECTUTPAHHBIE
CTOWKHM (moAnaTHUKH). TUI Kperneka MPUBEICH B MPUIOKEHUU A.

Omnpenenure pacnoyiOKEHUE KPEMEKHBIX OTBEPCTHM IS UMEIOIIEHCS CUCTEMHOW IUIAThI.
PacrionokeHne CTO€K Ha MOHTAKHOW IUIOIIAJKE KOPIyca JOJDKHO TOYHO COOTBETCTBOBATH

PacCIioJIOKECHUKO MOHTAKHBIX OTBCpCTI/Iﬁ mIaTel. Ecin MeTandeckue CTOMKH HE HaXOISITCS MO




OTBCPCTHUEM IIJIATBl, TO OHH 6y,I[}7T HaxXOJUTBCA, IIOA AOPOXKKaAMH ILIAaThbl, YTO IIPUBCIACT K

KOPOTKOMY 3aMbIKaHHUIO U BBIXOAY IJIaThl U3 cTpod. [lpumep Ha pucynke 1.

Pucynok 1 — Croliku, ycraHOBIEHHBIE Ha pame Kopryca [I9BM

Y CcTaHOBUTE METAIMYECKUE CTOMKH TOYHO noa MECTAJUIM3UPOBAHHBIC MOHTAXXHBIC OTBCPCTHUS, 4
IJIACTMACCOBBIC CTOMKH — noa HE MCETAJNIM3UPOBAHHBIC MOHTAXXHBIC OTBEPCTUA (pI/ICYHOK 2) Ha

pUcyHKe 3 PUBEICH MPUMEP YCTAHOBKHA MOHTAXHOM CTOWKH.

Buumanue! Ilpu dukcanmu ctoek OynbTe akKypaTHbBI, HE COPBUTE Pe3bOY.




Pucynoxk 2 — Bua croek: a) mimactmaccoBast; 0) MeTayinuecKast

Pucynok 3 — MoHTax CTOUKHU

VYcranosure NO Plate. YcraHoBka miaHku npousBoauTcs M3HyTpu kopryca [ITOBM. Ilnanka
KpPEeNUTCs B KOpIyce C HEOOJbIIMM ycuiaueMm Ui ¢ukcauuu. IIpokumaiiTe MiIaHKy TOpPLIOM

OTBEPTKH, CMOTPH PUCYHOK 4.



Buumanue! Kpas octpbie — OybTe aKKypaTHBI.

Pucynok 4 — Montax I\O Plate
YcraHoBUTE MaTepUHCKYIO TIUIaTy B Kopriyc. KOHTakTHbIE BBICTYNBI TUIAHKH JOJDKHBI

pacmogaratbCa CBECPXy 3allIUTHBIX KOXKXYX0OB KOMIIOHCHTOB I1JIaTbl, CMOTPH PUCYHOK 5.

Pucynok 5 — Pacnonoxxenne kontaktHeix BeicTynoB [\O Plate

3adukcupyiite muaty BuHTaMu. KpenexHble BUHTHI 3aBUHUMBAIOTCS Yepe3 METAJUTM3UPOBAHHBIC
MOHTaKHBIE OTBEPCTHS IUIATHI B p€3b00BBIE OTBEPCTHUS CTOEK.
3) VYcraHnoBuTe 0JIOK MUTAHUS B KOPITYC, CIEys] HHCTPYKIIUH:

VYcranoBute 070K MMTaHUS B OTCEK I10 HaIlpaBJIAOIINUM, CMOTPU PUCYHOK 6.



Pucynok 6 — YcraHoBka 010Ka MUTaHUS

3aerHI/ITC 0JIOK MUTAHHWSI MOHTA)KHBIMM BHHTaMHU. THII Kpereika IMPUBCACH B IMPUITOKCHUU A.

[Tpumep Kpemneska IpuUBeIeH Ha PUCYHKE 7.

Pucynok 7 — ®@ukcarus 6J10Ka TUTaHUS



HO,I[KJ'IIO‘-II/ITC Pa3bEMBbI IMTAHHA B COOTBETCTBUH C KIIFOYaMU pa3bEMOB 1 MﬂpKHpOBKOﬁZ

— 24+4 pin — yoeauTech, 4TO KIIIOY 3aIIETKHYT, KaK HA PUCYHKE 8.

Pucynok 8 — Kitou pazbema ATX 24+4 pin
ATX 12V — ybenurech, 4TO KIKOY 3aLUEIKHYT, KaK HAa PUCYHKE 9.

Z

.

Pucynok 9 — Pazpem ATX 12V

4) Tlogxmounte F PANEL, cienys HHCTpYKITUU:



O3HakoMbTeCh C (PparMEHTOM TEXHUUYECKOW JOKyMeHTanueu (pucyHok 10 0) w/unm ¢ nereHaou

(mapxupoBkoii) (pucynok 10 a) k kontakram F PANEL na camoii nare:

= PANF Lt & pLED
— PWRBTN
L} s
v
O o oo

HDLED

a) 0)

Pucynok 10 — F PANEL: a) Bua Ha MaTepuHCKOI1 11ate; 0) pparMeHT TOKyMEHTalluu Ha
MaTEePUHCKYIO TUIATy

Onpenenure, Kakue U3 UMEIOIIMXCS B KOPITyce KOHTaKTHbIE Mapsl (pucyHok 11), Heo6xoanmo

noxakitounth K F PANEL:

MS 13S3d

4

Pucynok 11 — Konraktasie mapsl jyist F_ PANEL

O6o03HaueHue U GyHKIIMOHAT KOHTaKTHBIX Hap:

POWER SW — BkitoueHue / BHIKJIIOUEHHE MUTAHUS.

RESET — nmonHbIi cOpOC KOMITBIOTEPA.

HDD LED — cBeTo1M0{HBIN MHIUKATOP PabOThI )KECTOKOTO JIUCKA.

POWER LED — kOHTaKTBI CBETOANOIAa HHANKALINN BKIIOUYEHHOTO TATAHUA.



SPEAKER — nuHamuK /11 3BYKOBOM CUTHAJIA3AIUH.

[TockobKYy HCTOYHMKOM CBETa SIBJISIIOTCS CBETOAMOIbI, UMEET 3HAYEHHUE MOJSPHOCTD
MOJKJIIOUYEHUS UX Pa3beMOB. B KOHTaKTHBIX mapax OOBIYHO MPOBOJI, UMEIOIIUN HEOebI 1BET —
970 [+]. Eciiit moAKIII0OUMTE Tapy HA000POT, TO CBETOIMO. HE OY/IeT CBETUTHCS.

Ha pucynke 12 npusenena nogkmtouennas F PANEL (Bun cBepxy, Bua ¢ 00Ky).

- 4 g oW e A

Pucynok 12 —F PANEL: a) Buz ¢ 60ky; 0) BUJ cBepXy
5) Hanuminre 0co0eHHOCTH MoaKI0YeHns 0oka nutanus AT n ATX:

Bomnpocs! k 3amuTe 1abopaTopHoil paboThI:

1) VYKaKuTe OCHOBHBIE XapaKTEPUCTUKH KopirycoB [I9BM.
2) Kakne tumel croek (TMOANMATHUKOB) JUISI YCTAHOBKM MATEPUHCKUX IUIAT Hambojee
pacrpocTpaHeHbl?

3) VYKaxuTte NopsIoK YCTAaHOBKU MaT€pUHCKOMH MJIaThl U 6JI0Ka MUTaHUS B KOPILYC.



IIpakTnyeckas padora 10

Pacuer norpedasiemoit momHocTu IIK npu noakaoyenun UBII.

Pacuer momnoctu /Beibop Mcrounuka becniepeboitnoro [Mutanus UBIT /UPS
1. CocTaBpTe nepeveHb 3aluIaeMoro o0opya0BaHus.
2. IloacuuTaiite cymmMapHOE€ HOMUHAIIbHOE TIOTpedieHre 000py10BaHUs

3. Ompenenute, ectb 1M y Bac Harpy3ka ¢ IyCKOBBIMM TOKaMM (3JEKTPOABUIATENH,
KOHJIMIMOHEPbI, Hacockl). Konauunonep umeer myckoBod TOK 3-5 HOMMHAIBHOTO NOTpeOseHus,
OOBIYHBIN ACMHXPOHHBIN ABHraTenb 6-8 HoMHHaNbHOTO moTpedinenus. [locunraiite morpebienue
Harpy3Ku C y4€TOM IIyCKOBBIX TOKOB.

4. Onpenenute HEOOXOAUMOE BpeMsi aBTOHOMHOI paOOThI Harpy3KH.

5. Ilogymaiite, OyzeT Jin pacTH Harpy3Ka B OJrbKaiiiee BpeMsi M HaJlo JI Ha 3TO Y4eCTh B pacueTax
6. Ilonmymaiite, Hy)xHa 7u Bam oTkazoycroitumBas cucrema OecnepeboriHoro nutaHusi N+1
Mormsocts oguHouHoro MBII (cucrembl 0e3 pe3epBHOrO MOJyJsl) BbIOMpaeTcss ucxons u3 2
BEJIMYHMH — YTO OOJIBIIE:

¢ (Homunanbnas narpyska + Poct)*1,2 - yuer Toro, uro UBII nomken 6b1Th 3arpyxen Ha 80%

e UBII ¢ yuerom neperpy3ouHoii cnocobHoctu (dacto n0 150% nHa 30 cek) DOKEeH MOKpPHIBAaTh
mycKoBble TOKU Harpy3ku [Ipumep - xak BeiOpats UBIT/UPS niis 3amuThl KOMOBIOTEPHON CeTH U3
180 KOMIIBIOTEPOB:

¢ 80 mt. umerot 17-19 mroitmoseie x/k MoHUTOPHI = 80 X 250 BA =20 kBA

e 100 wt. umeror 15° DJIT monurop = 100 x 300 BA =30 kBA

e 5 cepepoB =5 x 800 BA =4 kBA e Tenedonnas cranuus Ha 200 HomepoB = 2 kBA

e 10 nazepHbIx npuHTepoB = 10 x 600 BA = 6 kBA (M0OXHO BKJIFOUUTH U B OBITOBYIO CETb)

e Konnuuuonep cepBepHoii: HoMuHainbHbIM TOK 10A (10A x 220 B = 2.2 xBA), nyckoBoil Tok
okoio 50A (10-12 kBA)

e [loxapHas u oxpaHHble curHanuzanuu = 2 kBA Htoro cymmapHoe norpebiieHre Harpy3ku 66
kKBA. C yuetoM pekomeHoBaHHOTO 3amaca 20% ¥ BO3MOXKHOCTH POCTa Harpy3ku B Oyayuiem,
nyxxeH WBII 80 kBA.

ITyckoBOil TOK KOHIMLIMOHEpPA B JAaHHOM IPUMEpPE MOXKHO HE YYUTBIBATh, T.K. ITYCKOBOE
notpebnenue coctanisier 74-76 kBA, uro menbiie MorHocTy nogoopannoro MBIT B monensHomM
pany Powerware - sro WMBII Powerware 9390 80 kBA Kparkue npaHHblE 10 MOIIHOCTH
000pyIOBaHUS:

e Pabouast Cranuus ¢ 15-17 mroitmoBbiM x/k (LCD) morutopom 200-250 BA/140-180 Br
e Pabouast Cranuus ¢ 19 aroitmosiM x/k (LCD) monutopom 300 BA/210-250 Bt

e PaGouas Crannus ¢ 15-19 moitmoBbeiM CRT monutopom 300-400 BA/210-300 Br,

e Cpennutii cepsep norpedmser 500-1000 BA/400-900 Bt

e Teneonnas cranuus Ha 50-200 HoMepoB noTpedaser 500 BA — 2 kBA

e Jlazepuslii mpunTep norpediset 1o 500-700 BA



o Cpennmnii kommytaTtop/switch morpednser 100-200 BA Kak nepeBectu TOK (A) WM aKTHBHYIO
MomIHOCTh (BT) B monHyro momHocTh (BA).

e Eciiu opro(azHas Harpyska nmorpedinser Tok 10A, To ee monHas momiHocTh P= 10A * 220B =
2200 BA

e Eciin Tpexdasnas Harpyska nmorpediser Tok 10A, To ee momaHas MormHocTh P=10A*3*220B=6600
BA

e J[ns xoMmbIOTepHOM Harpy3ku Bt mepeBomstcs B BA ¢ koadd 0,7-0.8: 100 BA = 70-80 Bt B
3aBHCHUMOCTH OT TUMA Harpy3ku Ha 4uro Hajgo oOpatuth BHUMaHue mpu nogoope NUBIT:

e Ot UBII Hago oTrBOaUTH TEIUIO (KOHIUITMOHED WJIM MPUTOYHO-BBITSDKHAS BeHTWisus). WBIIT
Powerware umeror Bbicokuil KIIJ 93-95%, HO 4yacTh 3HEprum Bce paBHO BBIACISAIOT B TEIUIO.
Termo HaIO OTBOIUTE.

e Hano momymate o mecte ycranoBku WBII: mpu OGompmux Oarapesx MBIl mmeror Gonbiioe
JIaBJICHUE Ha M0JI, TO3TOMY CTOMUT IPOBEPUTH NEPEKPHITHS; a TAKKE 3apaHee MoyMaTh O MapuIpyTe
3anoca MBI Ha 00bexT.

IIpakTnueckast padora 11

HccaenoBanue u anaau3 crpykrypHou cxemsl 1K, cucreMHbIx miiar
pa3Ju4HbIX (popM-PpakTopoB

1. Lenb pabGotel: O3HakomiieHHe ¢ paznuuHbiMu cTaHaaprtamu [IK u dopm
(dhakTOpaMu CHUCTEMHBIX IUIaT. M3ydeHue ycTpoHcTBa M apXUTEKTYpbl CHCTEMHBIX
MJaT TMEePCOHABHBIX KOMIIbIOTEPOB. IIproOpeTeHrne NPaKTUUECKUX HABHIKOB B
ONpPEAECICHUHN Ha3HAYEHHS] KOMIIOHEHTOB cucTemMHbIx 1iat [1K.

2. Onucanue 1ab0paTOpHON YCTAHOBKHU

B cocraB naGoparopHOoil ycTaHOBKM BXoauT: HabGop cHCTEeMHBIX IIaT

crangaptoB AT, ATX, NLX. JIuneiika 151 u3MepeHus: pa3MepoB IIarT.

3. 3agaHue Ha CaMONOATOTOBKY

3agaua Nel. Kakue ycTpoiicTBa MOTYT MOAKIIOUATHCS K cucTeMHoM 1uate [TK

OTtBeT

bnok mnuranus, npoueccop, omnepaTMBHAas MaMATb, KapTbl PpACIIUPEHUS,

3anomuHawomme ycrpoiictBa (takue kak: FDD, CD, Card-reader, CD-ROM),



WHIUKATOPbl, BHEIIHHWE YCTpPOWCTBa (TakuMe Kak: MOHMTOpP, KJIABHATypa, MBIIIb,

KOJIOHKH, IPUHTEP, MOJIEM )

3agaya Ne2. KakoBbl OCHOBHBIE IpU3HaKu cUcTeMHBbIX Iat [IK cranmapros

AT, ATX, NLX

OTtBeT

Cranpapt AT. B ganHOM cTaHmapTe Ha ThUIBHYIO YacTh MAHEIU CUCTEMHOIO
0s10ka BeIBOAUTCS OAUH pazbeM DIN-5S mnsg nmonkirodeHus KiaBHaTyphl. PazbeMbl
MOPTOB YCTAHABJIMBAIOTCA JUOO Ha KapTax paclIMpeHus, JTuO0 Ha MEePEeXOHBIX
IJIaHKaX ¥ COEIUHSAIOTCS C CUCTEMHOM Tutatod nuieidamu. PazbeMm mojkitoueHus
0JIOKa MUTAHUS BBIMOJHEH B BUJE YCTAHOBICHHBIX B Psijl 12-TH HOXKEBBIX IITHIPEH, K
KOTOPBIM MOJKTI0UYa0TCs ABa pazbema: P8 u P9 (1o 6 rues3n B KaxioM).

Cranpapt ATX. Cucremnsie miarbl ctangapta ATX HUMEOT OZHOKIIOUYEBOM
BHYTPEHHUI pa3beM UCTOYHUKA MUTAHUSI, HA THUJILHON CTOPOHE BCTPOCHHYIO TTAHEIb
pa3beMOB BBOJIa BbIBOJIa pa3MepoB 15,9 x 4,4 cMm. JlaHHbIE IJIaTHI OTIUYAIOTCS OoJiee
yIOOHBIM PACIIONIOKEHUEM DIIEMEHTOB, a TakKe Haau4yreM pazbémoB USB.

Crangapt NLX. Ilnara gaHHOro crangapta C IOMOIIBI CHELHATIBHOIO
pazbeMa (NLX Riser Connection) ycTaHaBIMBaeTCA B COCTMHUTEIBHYIO PU3EP-KAPTY
NLX. Uepe3 pusep-kapTy K CUCTEMHOM IJIaTe MOAACTCS MUTAHUE, YCTAHABIUBAKOTCSA
m1athel pacmmpenus u noakiodaercss FDD u IDE ycrpoucrsa. Ha mare pazmenieHst
pa3bémbl knaBuatypsl, Meiia, LPT, COM, USB. Ona MoeT OBITh JIETKO 3aMEHEHa

JOPYToM IJIaTOM C APYTMM IIPOLIECCOPOM HIIM HECKOJIBKUMH MPOLECCOPAMH.

3amaya Ne3. Kak mo MapKuMpOBKE OINPEAEIUTH MPOU3BOAUTENS CUCTEMHOU

maTel? B kauecTBe MpuMepa UCOJIb3yUTE TuIaTy Bamiero gomamsero I1K.

OTtBeT

Kaxxnoit MaTepuHCKOH TuIaTe BBIJAETCS CBOM HOMep opraHm3anuei Federal



Communication Commission (FCC). Ha mnnate wuMeercs MapKHpPOBKA,

pacrooKeHHasl Ha 3a{HeH TTaHeIH.

Hanpumep:FCC ID 1670MNI56k,

[lepBbie 3 cuMBOJIa - MPOU3BOAUTENb, OCTAIbHBIE - YCTPOWCTBO. Y3HATh
npou3BoauTelNst MOxHO Ha caiite FCC BBest MapKHpPOBKY B TIOUCK.

IIpakTnuyeckas padora 12
AHaJIN3 KOHCTPYKTHBHBIX 0COOCHHOCTEH CHCTEMHBIX ILIAT.

HpaKTI/I‘IeCKOG 3aaHNC

1 Omnpenenenue cranaapta U Gopm-pakTopa CUICTEMHBIX TIIaT

Ne ®opm-tpakrop | Cranmapt Mopnens Pasmep, Mm Kopnyc 0COOCHHOCTH

n/m

1 XT AT SVA2 2164297 Mini Tower VYcrapena

2 LPX ABEL FRU 90x130 Jis ToHKHX Hyxua puzep
11M8440 K KapTa

(DeskTop)

3 (cranmaptheiii) | ATX FC Gigabyte | 305%244 Midi Tower 6 ciora PCI
Ga-81955x
Pro

Mini- ATX CA 64-TC 11289 Mini Tower | 6-7 cnota PCI

5 Micro-Flex ATX FC Gigabyte | 244%244 Mini Tower 3 cinota PCI 1
GA- cior ISA
89661 GXMP

6 NLX QEC 5V0 90%136 Tpebyetcs
94V0 pu3ep kaprta

2 OnpeneneHne OCHOBHBIX KOMIIOHEHTOB CUCTEMHBIX TIJIaT

CucrteMHas marta AT ATX NLX
Kommnonent
XT (dpopm-daxrop) Micro Flex (dhopm- NLX (dhopm-
(axrop) (akrop)
Mogens: SVA2 Monens: Mopens: 11L1574
GA89661GXMP
1 T'resmo mis Socket 7 mPGA478B SC242
ycranoBku CPU
2 T'ne3no s Comnpoueccop Conpoueccop Conpoueccop
comporeccopa HUHTETPUPOBAH B HWHTErPUPOBaH B HMHTErPUPOBaH B
IpoLeccop IpoLeccop poLeccop
3 Yurmcer 437 VX SIS 04 661 GX u7
ROM BIOS Award Software AMI U25
PII/PNP586
5 AKKyMyJISTOpHas BT 1 BAT BH 1
Oarapes
6 CucrtemHas muHa IIpoBogHUKH OT IIpoBogHuKH OT IIpoBogHUKH OT
(TIpoBOAHUKN) mporeccopa K Iporieccopa K CEBEpHOMY | mporieccopa K




CEBEpPHOMY MOCTY MOCTY CEBEPHOMY MOCTY
7 Muxkpocxemsl K31II- J13; UH61; 3232AF-7 | UnTerpupoBaHsl B HuTerpupoBaHsl B
namsitu L2 TIPOLIECCOP TIPOLIECCOP
8 [[Iuna K3uI-naMaTu Ot cioTa K ymiry WHrerpupoBansl B HurerpupoBansl B
L2 (mpoBomHUKN) (ceBepHEBII MOCT) poreccop poreccop
9 Crotsl anst O3Y SIMM 0, SIMM 1, DDR 1, DDR 2 DIMM 0, DIMM 1,

SIMM 2, SIMM 3, DIMM 2
DIM
10 [IInna namsaTu Ot ceBepHoro mocta Kk | OT ceBepHOTro MocTa K Wner ot ceBepHOrO
(TIpoBOIHUKN) oreparuBHON mamati | DDR 1 u DDR 2 mocTta (U7) k
OTIEpaTUBHOU
mamsatu (DIMM 0,
DIMM 1, DIMM 2)
11 CnoThI ¥ LIUHBI 4 PCIL, 4 ISA PCI 1, PCI 2,PCI 3, AGP | Ha puszep-kapte
pacimpeHus
12 Pazsemsr FDD, IDE FLOP, IDE 1, IDE 2 IDE 1, IDE 2, FDD Ha pusep-kapte
13 Pazsemer COM, LPT, | COM1,COM 21mo 10 | LPT DB 25-S, USB-A, VGA, DBYP,
USB, mouse PS/2, pin, PRN 1 miniDIN-6S LPT,USB-A,
Game miniDIN-6S
14 Pazbemsbl DIN-5S miniDIN-6S miniDIN-6S
MOIKITFOUEHHS
KJIaBUATYypBI
15 Kontposnep BestKey ITE IT8705AF 0525-GXS | SMSC HDC37C673
KJIaBUATYpPBI 2NO3KE
16 Ksapuessrii(e) Y2 X7,X12,X14, X15 Y1,Y2,Y3,Y4
rerepatop(sl)
17 Berp. Konrtposuiepsl | oTcyTCTBYeT Audio: ALC 655 Video: Video: S3 Trio
Video Audio WuTerpupoBaHsl B Audio: Crystal CS
CEBEPHBII MOCT 4235-KA
18 Berp. Kontpoinepst OTCYTCTBYET HurerpupoBansl B Bcerpoen B yurcer,
Lan, Modem FO)KHBIHA MOCT Intel-82 558B
19 Pazbem nuranus P8, P9 20-TUNUHOBBIN pa3bEéM Ha pusep-kapte
MTUTaHUS
20 Pazbem(bl) s OTCYTCTBYET CPU-FAN, SYS-FAN OTCYTCTBYET
TOIKITFOUEHHS
BEHTHJIATOPA(OB)
21 IIpeobpazoBarenu EC 3,EC S5, 9624, DQ3 -DQS, DL1 - DL3, Q4,Q7,C345,C
HaIpsoKeHUS D45H2A, BCE DE6, DE7, DES, DE9 346, C 380,L 36, L
37
22 Paznembl nepenHeit RST, J19, keylook, Speaker, Reset, HDDLed, | orcyrcTByeT
MaHeIn J17, J18, speaker PwrSwitch
23 (TTb€303JIEKTPUIECKUH | OTCYTCTBYET OTCYTCTBYET OTCYTCTBYET
JIMHAMUK)

BoiBogsl: B mepBoit Tabnuie paccMOTpEHHbIE OCHOBHBIE CTAHAAPTHI IJIaT
(ATX, AT, NLX) 6-tu pazmuunbix ¢opm paxtopoB. dDopm-pakTop sBIsSETCS
OCHOBHBIM OTJINYMEM IUIaT. PazMepsl miaT cocTaBuIIn:

st AT - 216 297 mm (kopriyc mini Tower),

st LPX - 90 130 mMm (kopmyc DeskTop),

st cranaptHoit ATX - 305 244 mm (kopriyc midi Tower),



g ATX (opm-daktop mini) - 112 89 mm (kopmyc mini Tower),

st ATX (bopMm-dakrop Micro-Flex) - 244 mm (koprryc mini Tower),

st NLX - 90 136 mwm.

Bo BTOpoO#i Tabimile ompeeraeHbl OCHOBHBIE KOMIIOHEHTHI CHCTEMHBIX TLIAT

tpex ctangapToB (AT, ATX u NLX).

IIpakTnueckas padora 13
Hoaxkirouenue unrepdeiico u muH K. U3ydyenue xapakrepucTuk

uHTepdencon

Llens paboThI:
npuoOpEeCTH TMPAKTHYECKUI OIBIT OIMPEICIICHUSI OCHOBHBIX XapaKTEPUCTHK W IapaMeTpOB

CUCTEMHBIX (MaTepuHCckHX) miat [IDBM;

IPUOOPECTH MPAKTUUYECKHUI ONBIT MOCTPOEHUSI CTPYKTYPHBIX CXEM CHUCTEMHBIX (MaTEpUHCKHUX)
miat I19BM;

npruobpectu yMeHHsl paboThl ¢ TEXHUUECKOH JOKYMEHTalel u uICTOUHUKaMu ceTh VHTepHeT;

3aKpCIUTh 3HAHUA O KOHCTPYKIIHNU CHCTEMHOM IIaThI.

Ob6opynoBanue, I10:
MartepuHckas miata [[19BM;

CIIpaBOYHAs JINTEpaATypa Ui AOCTYN B ceTh MIHTEpHET;

[Topsimox paboOTHI:
4) Ilo mMapkMpOBKE MAaTEPUHCKOM IUIaThl ONpPENETUTh OCHOBHBIE XAapaKTEPUCTUKH M 3aIlOJIHUTh

Tabnuny 6.
Tabnuia 2 — XapakTepucTuku cucteMHoi riarel [I9BM
No HaumenoBanue mapamerpa 3HaveHue Ennanna [Tpumevanus
U3MEpEHUS
1 OcHOBHBIE XapaKTEPUCTUKHI

1.1 IIpousBoauTens

1.2 Monaens

1.3 | ®opm-dakrop (yka3aTb pa3Mepsl)

1.4 | Yuncer (ykaxxute | CeBepHBIH MOCT
MapKUPOBKY

4HIIOB) HOxHbI#1 MOCT (HE

YKa3bIBaTh €CJIM OJHO

MOCTOBAaAs CX€Ma




No HanmenoBanue napamerpa 3HayeHue Enununa [Ipumevanus
HU3MepeHus
YUIICETA)
Super NO
ROM BIOS
Emkocts UMC ROM BIOS Mout
2 XapakTepUCTHKH MpoLeccopa
2.1 | Socket mpomeccopa
2.2 | MakcuManbHOE KOJIMYECTBO MPOLECCOPOB T
Ha MaTepUHCKOM miaTe
2.3 | Tunsl NOAAEPKUBAEMBIX MPOIIECCOPOB
(ykazarb HaumenoBanue CPU u siipo.
Hampumep i7 - Haswell)
2.4 | HaumeHnoBaHWE CUCTEMHOM IIMHBI
2.5 | YacTroTra CHCTEMHOM HIMHBI MI'
3 XapakTepuCTUKU UHTETPUPOBAHHOTO BUIEO
3.1 | Tum Bunmeo (ykakute MapKUPOBKY YHIIA)
3.2 | MakcumanbHO€E pa3penieHue 2D
3D
3.3 | MakcumanbHO JOIyCTUMBIN 00beM Mb
OTIepaTUBHOM MaMATH
4 ITopnepxka nmaMaTu
4.1 Tun UMC noanepxuBaemMoit mamsiTiu
4.3 | Konu4ecTBo CI0TOB MaMsITH T
4.4 | [lopnepxka MHOTOKaHAJIbHOW MaMSATH KaHaJIOB
5 JononHuTeNbHBIE TAPAMETPHI
5.3 | 3ByKOBOH KOJEK (YKa)XKUTE MaPKUPOBKY
quIa)
5.4 | KonnuecTBo KaHAJIOB 3ByKa T
5.5 | Koutpomnep IEEE-1394 (ykaxuTte




No HanmenoBanue napamerpa 3HayeHue Enununa [Ipumevanus
HU3MepeHus
MapKUPOBKY UMIIA)
5.6 | Konrpomiep USB (ykaxure 2.0
MapKUPOBKY UMIIA) 30
5.7 | LAN xontpoiiep (YKakuTe MapKUpOBKY
Yu1a)
5.8 | RAID konTtposnep (ykaxkure MapKUpOBKY
Yu1ma)
6 WuTepdeiickl, pa3beMbl U BBIXOJIBI Bepcus KomnuectBo | IIpumeuanne
6.1 | PCI T
T
6.2 | PCI Express T
T
T
T
T
6.3 | ATA T
T
6.4 | Serial ATA T
T
T
6.5 | USB T
T
T
6.6 | PS/2 T
6.7 | S/PDIF T
6.8 | IEEE1394 T
6.9 | eSATA T




No HanmenoBanue napamerpa 3HayeHue Enununa [Ipumevanus

W3MEpCHUS
6.10 | Bueurnue VGA
rpadguveckue
N DVI
uHTeperchl
HDMI
DisplayPort
6.11 | Ipyrue

2) IlocTpoiiTe CTPYKTYpHYIO CXeMy MaTepUHCKOM Miathl ¢ ykazanuem UMC, mmH, BepcHii IuH 1
4acTOThI pabOThI

Borpocs! k 3amnuTe npakTHIecKOi paboThI:
5) VYkaxute OCHOBHBIC XapaKTEPUCTUKH MAaTEPUHCKOM TIIIATHI.
6) Iloscaute monstue Socket.
7) llepeuncnute Buabl Socket.

8) VYkaxure ocHOBHbIE (hOPM-(PaKTOPbl MATEPUHCKUX IJIaT.
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3HakoMcTBO ¢ cucteMHbIMH MuKkpocxemamu (Chipset) u apxurekTypoii
CHCTEMHBIX MHUKPOCXeM

Bri6epute u3 npeanokeHHOro Habopa CUCTEMHBIX IJIaT TUIAaThl pa3HbIX POpM-(haKTOPOB U
craggaptoB. CHUMHUTE pa3Mephl IJIaT, YKaKUTE, A KaKuX KOPIYCOB OHU MpPETHA3HAUCHBI.
OtmeTbTe HanboJee CyleCTBEHHbIE Ha Balll B3IJIs] OCOOCHHOCTH CUCTEMHBIX ILIaT.

Tabmwma JI1.

Ne i/t ®opm-akrop Crangapt Moaens Pazmep Kopnyc OcobennocT

AT
LPX
(crarmapt-nHb1ii) ATX
Mini- ATX
Micro/Flex ATX
NLX

Bri6epute Tpu cucremuslie miatel crannaproB AT, ATX, NLX. Mcnons3ys marepuansl,
npuBeaéHHbIe B paszzene 3 u llpuinoxkeHuu, onpenenure OCHOBHbIE KOMIIOHEHTHI CUCTEMHBIX
IJIaT ¥ UX MECTOIOIOXKeHHe. 3anoaHuTe Tadnuimy JI2. B rpadax tabimibl ykakuTe Kakol-mu00
OTJIMYUTEIbHBI NPU3HAK KOMIIOHEHTa, HampuMep, MapKy MHKPOCXEMbI, THUIl pa3bEma,
ITOPSIAKOBBIM HOMEp KOMITIOHEHTa, HAHECEHHBINM PSAIOM C HUM Ha CHCTEMHOM IIJIaTe.

Conep:xanue oTyeTa

OT4€T 0 MpakTUUECKOU paboTe JOJIKEH CONIEPKATh:

1. TutynbHBIIA AUCT C Ha3BaHWEM padOTHl M yKa3aHHWEM Y4eOHOW Ipynmbl U (amMuIdK aBTOpa
OTuéTa.

2. lens paboTel. Pemenne 3aaa4, yka3aHHBIX B 3aJIaHUM Ha CAMOIIOITOTOBKY.
3. Onucanue 1abOpPaTOpHON YCTAaHOBKHU.

4. HaumeHOBaHHE MYHKTOB JIaOOpaTOPHOTO 3aJaHMsl C pe3ylbTaTaMU HCCIEIOBAaHUS B BUIE
TalJIHII.

5. BeIBOIBI 110 pe3ysibTaTaM padOThI, OXBATHIBAIOIINE KAXKIBIA MTYHKT 3a/IaHHS.

7. KOHTpOJIBHBIE BOIIPOCHI

1. Kakue nnatel B [1K Ha3bIBatoTCsl CHCTEMHBIMU WM MaTepuHckuMu? KakoBo nx Ha3HaueHue?
2. KakoBa KOHCTPYKIIHSI CHCTEMHBIX TUIaT, KAKUE PA3HOBUIHOCTH MX ObIBAIOT?

3. Kakue KOMIIOHEHTBhI MOTYT pacrnoJjlaraTbCsi Ha cucteMHo 1uiare? IIpoaemoHcTpupyiite nx Ha
npuMepe Kakoi-mmdo peasbHON IIIaTHI.

4. Kakuie TUIIBI CHCTEMHBIX TUIaT OBIBatOT? JlaiiTe MM KPaTKyIO XapaKTEPHUCTHKY.

5. Kakue cranmapTsl cucTeMHBIX IUIaT ObiBatoT? Bribepute oOpasipl M3 YHcia MMEIOLIUXCS
HarJSIHBIX TTOCOOMI, OXapakTepusyiTe ux.

6. KakoB cmbicn TepmuHa «hopm-pakTop cuctemMHou miaTel»? HazoButre ocHOBHBIE (hopM-
¢daxrops! at AT, ATX, NLX u oxapakrepusyiite ux. 20



7. KakoBo Ha3zHaueHue uuncera? Pacckaxure o cTpykrype umrcera Bamero nomamnero ITK.
IIpuBenuTe OCHOBHBIE XapaKTEPUCTUKHU YUIICETA.

8. MocTroBas apXUTEKTypa CUCTEMHOM ILJIAThI.

9. XaboBas apXUTEKTypa CHCTEMHOH TIJIaTHI.

10. Kakue xapakTepUCTUKU CUCTEMHBIX IJIaT YKa3bIBAIOTCS B TEXHUYECKOM IOKYMEHTaluu?
11. Kakyro posas B pabote I1K urpaer BIOS? I'ne pacrionaraercs sta cucrema?

12. KakoBo Ha3HaueHue jxamiiepoB u DIP-nepexitouaTeneii, pacronokKeHHbIX HA CUCTEMHON
miare?

13. Kak noakro4aroTcs K CUCTEMHOM T1aTe OpraHbl yIpaBiICHUS U UHIUKATOPHI?
14. Kakue ycTpoiicTBa MOTyT NOAKIIOYATHCA K cucteMHou miare [TK?

15. Kakumu pazbéMaMul MOJKIIIOYAOTCS MATEPUHCKHUE IUIAThI PA3HBIX CTAHAAPTOB K OJIOKY
ouTaaus?

16. Kakue aciekTsl HEOOX0IMMO YUYUTHIBATh MpU BbIOOpe cucTeMHOM miatel [1K?

IIpakTnuyeckas padora 15

Yruianzauus HeucnpaBHbix jieMeHTOB CBT, pecypco- u 3Heprocoeperamomue
TEeXHOJIOTUHU uCcnoab30Banusa CBT

N3yuuTh TEOpEeTUUECKHI MaTepral U CIeNaTh KOHCIIEKT MO CISAYIOIIUM BOIpOcaM
Opranuzanus Texuuueckoro oocnyxuanus CBT.

2. [leproAMYHOCTH U OpraHU3aIus padoT.

3. Bunsl Texunueckoro oocnyxuanust CBT.

4. Metonbl TexHHUYecKoro oocayxuBanus (pemonta) CBT

5. Buasl pemonta CBT.

6. OcHoBHble xapakTepuctuku CTO.

7. Pacuera uncieHHOCTH paOOTHUKOB, 3aHSITHIX CEPBUCHBIM OOCITY)KMBAaHUEM U TEKYIIUM
pemontom CBT

8. MatepuanbHoe obecnieuenue oocimyxuBanust CBT.

9. CucremMpl aBTOMaTU3UPOBAHHOIO KOHTPOJIS, aBTOMAaTHYECKOI'O BOCCTAHOBIICHUS.

10. JIlnaraocT4eckue mporpaMMel.

11. TIporpammHBIi, anmapaTHBIA U KOMOMHUPOBAHHBINA KOHTPOIb

12. JIlnarHocTH4eCKHEe MPOrpaMMbl OOILIEr0 U CHEeNHaTIbHOTO Ha3HAUEHUSI.

13. CepBucHas anmnaparypa.

14. Buabl KOHQIMKTOB IIPH YCTaHOBKE 000PY10BaHUs, CIOCOOBI X YCTPaHEHHUSI.

15. Cucremubie pecypchl.

16. IIpenoTBparnieHue KOHMINKTOB, BOSHUKAIOIINX MTPH HCTIOJIb30BAHUU PECYPCOB.

17. Buasl HercIipaBHOCTEH, OCOOCHHOCTH UX MPOSIBICHUS.

18. OcHOBHBIE BUIBI OIIMOOK M MPUHIIMII TOAXO K HUM.

19. OcHOBHBIE HallpaBJIEHUs TIOMCKA U YCTPAHEHUS! HEUCIIPABHOCTEH.

20. Monepunzanus CBT.

21. Kondurypuponanne CBT.

22. HeucnpaBHocTH cucteMHOro 61o0ka. [lonck HencnpaBHOCTEN CUCTEMHOTO OJI0Ka.

23. HeucnipaBHOCTH OJIOKOB MUTAHMs, UX TPU3HAKU, TIPUUYMHBI BOSHUKHOBEHUS U CLIOCOOBI
yCTpaHEHHUS. ..

24. OCHOBHBIE HEUCITPABHOCTU CUCTEMHOM IIAThI, X MPU3HAKH, IPUUNUHBI BOSHUKHOBEHUS U
CHOCOObI YCTPaHEHHUS.

25. OcobenHocTt KoHCTpYyKIMU coBpemenHbix HXKM/I, Buabt nepextos HXKM/I.



26. HencnipaBHoctu annaparHoil yactu HXKM/I ux xapakrep nposiBieHus, METOJUKA UX
YCTpaHEHHS.

27. HeucnipaBHoctu (aiinosoii cuctembl HXKMJI 1 MeTObI UX yCTpaHEHUS.

28. Tunoseie HeucnpaBHOCTH OC, aIrOPUTM MOUCKA U YCTPAHEHUS.

29. HeucnipaBuoctu HI'M/I ux xapakTep nposiBICHUS, METOJIUKA UX YCTPAHCHHUS.

30. OcHOBHBIE IPUHLIMIIBI TOCTPOEHUS COBPEMEHHBIX MOHUTOPOB.

31. IIpenocTopoKHOCTH MPHU MPOBEACHUN PEMOHTHBIX paboTr BM

32. Ilpuunnbl BO3HUKHOBEHUs HenucnpaBHocTeld B DJIT BM. O6mue npuHiunsl peMmonta BM.
33. IlpuHIMO NOCTPOEHUS U OCHOBHbIE BUAbl HercnpaBHocTel XKK - MOHUTOPOB 1 MeTOMKa X

pPEMOHTA.

34. CtpyKTypHas cxeMa MaTUYHOTO IIPUHTEPA U €€ 0COOEHHOCTH. /[narnoctuka
HEUCIPAaBHOCTEN U PEMOHT MaTPUYHOIO IPUHTEPA.

35. CtpyKTypHas cxeMa CTpPyWHOT0 MPUHTEpa U ee 0COOeHHOCTH. [lnarHocTuka
HEUCIIPABHOCTEN U PEMOHT CTPYHHOTO MPUHTEpPA.

36. CTpyKTypHasi cxeMa JIa3epHOT0 pUHTEPA U ee 0coOeHHOCTH. J[MarHocTuka
HEUCHPAaBHOCTEN J1a3epHOIr0 IPUHTEpA.

37. lnarHocTuka TexHu4Yeckoe 00CIyKUBAHUE U PEMOHT JIa3epPHBIX IPUHTEPOB.

38. JlnarnocTuka u 00CIIy’)KMBaHUE YCTPOMCTB BBOJIA - KJIABUATYPbl U MAaHUITYJIATOpA THUIIA.
Mpb11b.

39. Jlnarunoctuka u o0CiIy>kuBaHue (311 — HAKOIUTEIICH.

40. HeucnpaBHOCTH ceTeBOTr0o 00opynoBaHus. [lonck HEMCpaBHOCTH CETEBOTO O0OPYI0BAHUSI.
41. Ytunuzauusa HeucnpasHbix 31eMeHToB CBT. Tunosast cuctema yTuiM3aiy HEUCIIPaBHBIX
3JIEMEHTOB.

42. Pecypco- u 3HEeprocoeperarIme TeXHonornu ncnoib3oanus CBT.

IIpakTnuyeckas padora 16
3amena 0s10xa nutanusa. HoBuHku cpean 0J10KOB MUTAHUA

Y6enurecs B TOM, 4TO KOMIIbIOTEpHAsi CUCTEMa 00E€CTOUEHA.

OTkpoiiTe CUCTEMHBIN OJIOK.

Y cTaHOBUTE MECTOMNONI0KEHNE 0JI0Ka TUTAHUS.

YcTaHOBUTE MECTOIOJIOKEHUE MATEPUHCKOM ILIATHI.

YcTaHoBUTE XapakTep MOAKIIOUEHHsS] MAaTEpUHCKON TUIAaThl K OJIOKY MUTaHUs. [|Ji1 MaTepUHCKHUX
wiat B popM-¢pakrope AT nmoaxIoueHre MTUTAHUS BBIOIHAETCS ABYMS pa3beMaMH, a Kak B (popM-
¢dakxTope ATX? O6paTuTe BHUMaHUE HA PACHOIOKEHUE IPOBOJHIUKOB YEPHOT'O IIBETa — OHO
BAYKHO JUUIS IPABUJIBHOM CTBIKOBKH Pa3bEMOB.

Y cTaHOBHTE MECTOIOJIOKEHUE KECTKOTO JUCKA. Y CTAHOBUTE MECTOIIOJIOKEHHUE €T0 pazbeMa
nutanus. [Ipocneaure HanpapneHue nuieida NPoBOJHUKOB, CBA3bIBAIOLIETO KECTKUN AHCK C
MaTepUHCKOH 1u1aTtoil. O6paTuTe BHUMaHUE Ha MECTOIOJIOKEHHNE TPOBOJHHUKA, OKPAIIEHHOTO B
KpacHbIH 1BET (OH JJOJKEH OBITh PACHOIOKEH PSIIOM C pa3beMOM ITUTAHUS).

Y cTaHOBUTE MECTOMOIOKEHHUS AUCKOBOJIOB TMOKHUX TMCKOB U AuckoBosa CD-ROM, Tlpocnenute
HarpaBJIeHHe UX NUIeH (OB MPOBOAHUKOB M 00paTUTE BHUMAHUE HA MOJI0KEHUE NTPOBOIHUKA,
OKpAIIEHHOI'0 B KPACHBIM LIBET, OTHOCUTEIBHO pa3beMa IMUTAHMUS.

YcTaHOBHTE MECTONOJIOKEHUE 3BYKOBOW KapThl M TUIATHI BUC0AIAIITEPA.

BoimonHuTh pa3z00opKy CUCTEMHOTO OJI0Ka.

[TprmepHBIii MOPAI0K pa300PKH CUCTEMHOTO 0JI0Ka KOMITbIOTEpa:
- OTCOEIMHUTH BCE KaOEeIIH.



- YanuTh Bce TUTaThl PACIIUPEHUS.

- Y1anuTe BCE TUTAHKH ITAMSITH.

- Y1anuth MaTepUHCKYIO IJIATy B COOPE ¢ KYJIEPOM U MTPOIIECCOPOM.
- Y 1anuTh HAKONUTEIN JAaHHBIX.

- Y ianuTe OJI0K HUTAHUA.

I/I3yLII/ITB HOBUHKH OJIOKOB IIMTaHuA, COCTaBUThb OTUY€T.

JIro60i1 KOMIBIOTEp pabOTAET OT ANEKTpUUYecKoi cetu. /s obecnieueHns Bcex yCTPOHCTB
HUTAaHUEM CIIY)KUT OJIOK MUTAHUSL.

1. OnpenenuTe U 3aMUIINTE B TETPAlb XapaKTEPUCTUKH OJIOKa MUTAHUs, HAIIPUMED:

Brok numanus ATX 1000W OCZ Z1000M-UN

e ATX — cranaapT pa3beMa NUTaHUS MAaTEPUHCKOM IJIaThl, SIBJISIFOIINICS OCHOBHBIM IS
HacTosbHbIX [TK
e 1000W — MomHOCTb OJ0Ka MUTAHUS
e  OCZ - dupma npousBoautens bIT
e 7Z1000M-UN — mozenb 610Ka MUTaHUs

2. BuuMareapHO MpOYUTANTE MHCTPYKIIMIO:

brok nutaHus Beeraa pacioyiokeH Ha 3aJHel 4acTu KopIryca, BBepxy, B yriry. Ha kapTuHke -
mudpa 1.

briok nmutanus 1OJDKEH KPEMUTHCS Ha YeThIpe 0oJiTa ¢ HapyKHOH yacTu. K HemMy moakouaeTcs
MUTaHKUE U3 CETEBOTO Kabels, a OH B CBOIO OYepe/b, CHA0KAET IJIEKTPUUECTBOM BCE, UTO
MOAKIIOYEHO K MATEPUHCKOM TuT1aTe. Y CTaHOBKY OJIOKa MUTaHUS TPOU3BOAUTE BHUMATEIHHO,
cTapaiTech He KacaTbCs KyJiepa Ipoueccopa.



Y ocHOBHOTO Ka0ess ecTh 3alleNka, KOTopas M03BOJIIET U3BJIEKATh U MOJKI0YATh €ro U3 pa3beMa.
3. 3aKOHCIEKTUPYHTE UHCTPYKIUIO B TETPAIH.

4. CaMOCTOSITETILHO YCTAHOBUTE OJIOK IMUTAHUS B KOPILYC CUCTEMHOIO OJIOKA.

IIpakTnueckas padora 17

3aMeHa HAKONUTeEJEH HA :KECTKUX MATHUTHBIX JTHCKAX U MOAKJII0OUYEeHHE
Hakonurejei K IIK

Leab pa0oThl: U3YYNTh KOHCTPYKTUBHBIE OCOOCHHOCTH M XapaKTepHbIE HEUCIPABHOCTH
Hakonutened HDD; o03HakOMUTBCS C MpaBuiIaMy MOAKIIOYEHUS W HKCIUTyaTallMM HAKOMHUTEIeH
HDD.

OobopynoBanne: IBM PC-coBmecTumslii koMnberotep, Hakonutenu HDD.

Hcnoab3vemMas JUTEPATYPA: KOHCIEKT JIEKIUM U JaHHBIE METOAUYECKHUE YKa3aHusl. 21
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ITopsinok BbINOJHEHHS PadOTHI

O3HaKOMHUTBCS C TEOPETUUYECKOM YacThiO JaHHOM paboTHI.

N3yuuth ycrpoiictBo Hakonureneid HDD u moaximouenne uHTepdeiicos.

O3HaKOMUTBCA ¢ KOHTPOJIbHBIMU BOIIPOCAMH M POAYMATh OTBETHI HA HUX.

Cnartp yCTHBIM WJIM TMCBMEHHBIN (110 BApUaHTaM) 3a4€T 10 JJaHHOW JJabopaTopHO# padoTe.

Kparkue TeopeTrnyeckue cBeIeHHs

YCTpaHeHI/Ie HEHUCITPABHOCTH XECTKOI'0 AWCKa — JOCTATOYHO CCPLE3HOC 3aHATHUE, KOTOPOE HE
BCCTAa 3aKAHYMBACTCA IMOJHBIM YCIICXOM. HGJIO YCIOXHACTCA CIIC U TCM, YTO B OOJIBIIIMHCTBE
CJIy4acB Ha )KECTKOM JUCKE 3allMCaHbl BAXKHBIC JJAHHBIC, KOTOPLIC, YalllC BCEro, HE ObUIH B HYH(HBII;'I
MOMCHT CKOIIMPOBAHLI HA BHEIIHHUI HOCUTENb I/IH(bOpMaI_[I/II/I.

HeucnpaBHOCTH %KECTKOTO JUCKA MOTYT OBITh CJIEIYIOIINX BUIOB:
* JIOTMYECKasi HEUCIIPABHOCTE;

* HEUCIIPAaBHOCTh KOHTPOJIJIEPA KECTKOTO JTUCKA;

* OTEPS WM pa3pylieHUe cayKeOHOH HHPOpMaITuu

* (uznyueckass HEUCIIPABHOCTb.

Jlornueckasi HEHCIIPABHOCThH

IIpy 7nOrM4ecKoyd HEUCHIPAaBHOCTH 3arpy3ka OINEpPalMOHHOM CHCTEMBI C JKECTKOIO JIMCKa
HEBO3MOXKHA, a MpH MOAKIIOYEHUH €ro B KaueCTBE BTOPUYHOIO HE OTOOPAXkKAETCs COAEPKUMOE
JIOTUYECKUX JUCKOB MU caMu Jucku. Camoe HHTEpPECHOE, YTO TaKOil BHHYECTEp KOPPEKTHO
pacrio3zHaercs B BIOS u npu npoBepke He BBISBIISIETCS HUKAKUX (PU3MUECKUX MOBPEXKICHUN TUCKA.
Takoll IWCK HENb3s HCHPABUTh NPOBEPOUYHBIMH yTHiMTaMH Bpone ScanDisk. Mano Toro,
WCIIOJIb30BaTh TaKUE YTWIINTBHI KpallHE HE PEKOMEHIYETCs, IOCKOJIBbKY B IIPOLECCE IPOBEPKU OHU
MOTYT 3aIllMChIBaTh Ha KECTKUI JUCK Kakue-JI10O JaHHbIE, YTO MOKET NMPUBECTH K MOTEPE BAXKHON
uHpopmanuu. Jlormueckyro  HEUCHPAaBHOCTh MOXHO  YCTPAaHUTb MOIbKO ¢  HOMOULbIO
CReyuanu3upo6aANHbIX YMuaum, KOTOPbIE Ha HU3KOM YPOBHE BOCCTAHABIIMBAIOT pa3lenbl U
¢aiinoByto cTpykTypy BuHYecTepa. Cienyer MOMHHUTH O TOM, YTO JH00O€ BMEIIATENbCTBO B
CTPYKTYpYy AMCKa MOXET MpHUBECTH K notepe uHpopmanuu. K takomy 3gdexty Moryt npuBectu
BCTPOEHHBIE B XECTKUH IUCK CpEACTBa AMArHOCTHKH, Hampumep TexHosorus S.M.A.R.T., nmm
nepeHasHaueHue aucka. UtoObl m30exarh 3TOro, MpH MEPBBIX MPU3HAKaX HEUCIIPABHOCTU JHCKa
9T CPEJICTBA JUArHOCTUKU HY)KHO OTKIIFOYUTh.

HeuncnpaBHOCTH KOHTPOJIJIEPA KECTKOTO THCKA

K naHHOMy BHMIy OTHOCATCS HEHUCHPABHOCTH, CBS3aHHbIE C (U3UUYECKUMHU IOBPEKICHUSIMU
KOMIIOHEHTOB KOHTPOJIJIepa AUCKA: MEPEropeBIINMUA MUKPOCXEMaMHU, TOBPEKIEHHBIMU T'OJIOBKaMH,
OTOpPBaHHBIM UHTEP(EHCHBIM KabeaeM u T. 1.

CYH_ICCTBYCT JABa BapuaHTa ONPCACIICHUA TAKUX HCHCHpaBHOCTCf/'I.

IlepBbIil M3 HUX — CaMbIil IPOCTOM, KOTJa NMPU3HAKU pa3pyLIEHUs KOMIIOHEHTOB KOHTpPOJUIEPa,
HalpuMep JbIpbl HA MHUKPOCXEMax, BBIABIAIOT IIPU BHEIIHEM OCMOTpe. B aTrom ciydae nepen
HAYaJIOM KaKuX-TM00 AeWCTBUMN ClIeTyeT 3aMEHUTh CTOPEBILINE KOMIOHEHTHI.

Btopoli BapuaHT, COOTBETCTBEHHO, CaMbIi CJIOKHBIN: KOrJa BUIUMBIX MPU3HAKOB MOBPEKICHUS
HET, OJJHAKO KECTKUI NUCK BeNeT ce0sl HeCTaHIapTHO. PacCMOTpHM HEKOTOPBIE CUTYAIIUU.

- /leucamens ne packpyuueaemcs, HUKAKUX 36YK06 He CaAbluiHO. BO3MOXHBIE NPUYMHBI -
3aKJIMHWIO IITUHIAETBHBIA JIBUTATETh WM TOJOBKH UYTEHUS/3aNMUCH "MPUIUIUIN" K TTOBEPXHOCTH
UACKA.



Ecnu nmoneITaTeCst IPOBEPHYTH LIMUHJEIL, TO 3TO MOKET IIPUBECTU HE TOJIBKO K IOBPEXKICHUIO
IIOBEPXHOCTU JIMCKA M, COOTBETCTBEHHO, Iponaxke MH(pOpMAlMU, HO U K MOJIOMKE MEXaHH3Ma
YIPABJICHUS TOJIOBKAMU M CAMHMX TOJIOBOK. B 3TOM cilyyae HEHCIpPaBHBIM BHHYECTEp JIydlle
OTHECTU B CEPBHUCHBIN LIEHTD, €, BO-NIEPBBIX, BAM TOYHO CKaXYyT, IMOMJIEKUT JIM JKECTKMHA JHUCK
PEMOHTY, a BO-BTOPBIX, IEPEMUIIYT C HETO BCIO BAXKHYIO HH(OpMAINIO

—ﬂeuzameﬂb packpyduueaemcs, CibluieH UWie14uo0K. 9TOT MICIYOK ABJIACTCA CICACTBUEM Hey;[aquﬁ
pacinapKoOBKHU I'OJIOBOK. Haubonee BCPOsATHAs IIpUYIKHA ,Z[aHHOﬁ HEHUCIIPABHOCTH - BBIXOJ HU3 CTPOA
reHeparopa MWIHAHACIBHOTO ABHUIATCIA WM CHUCTCMbI IMO3UIIMOHHWPOBAHUSA TI'OJIOBOK. Bo3moxuo
TAKXE MOBPCKIACHUC KAaTYIIKHU ITO3SUIITUOHHUPOBAHUA, KOTOpasd pasMCIICHA Ha 0J10K€ Tr'OJIOBOK.

- leucamens packpyuueaemcs, OIHAKO OUCK He ONPeOesemcs Ui Onpedeniemcs HeeepHo.
[TprunHOM BO3HMKHOBEHHS TaKOil HEHUCIIPABHOCTU MOXET OBITh BBIXOJ U3 CTpOs MHTepdercHOi
MHUKPOCXEMBI KOHTPOJUIEpPA WIM MEXaHHYECKOE MOBPEXKIECHUE KOHTAKTHOW TPYIIBI, K KOTOPOM
MOJIKJII0YaeTCs NUIeH( TaHHBIX (HallpuMep, COTHYTBIM UM MOJIOMaHHBIA METAJTMYECKU BHIBO).

- JIucK pacKpydyuBaeTCs, CIBINICH cmyK. JlaHHas cUTyanuss MOXKET O3HAyaTh OYEHb MHOTOE,
Ha4dyuHasg C HeI/ICHpaBHOﬁ CUCTCMbI ITO3MIUOHUPOBAHHA MW 3aKaHUYMBasA HNOBPCKACHHUEM TI'OJIOBOK.
Eme onuH BapuaHT - cOOMHBIE CEKTOPHI B 3arPY30YHOM 00JacTH BUHYECTEpa. TaKkyro CUTYaIHIO BEI
CMOXET UCIPABUTH CAMOCTOATENHbHO. ONpPEeuB COCTOSIHAE KECTKOTO JNUCKA, TIOJKITIOYNM HIISH )
JaHHBIX. Ternepb MOXKHO HE TOJIBKO YCIBILATh H3/1aBaeMbIe )KECTKHM TVCKOM 3BYKH, HO U YBHJIETb
Ha 9KpaHe coobmenns 00 omubkax B xo/e paboThl BUHYECTEpa. BO3MOXKHBI CIIEAYIONINE OCHOBHBIE
CUTYaLlUH.

- IlosiBnenune coobmienuii tumna Invalid Drive Specification. Takue cooOmieHus 03Ha4aroT, 4TO B
BIOS 3anucana neBepnas uHboOpMaIys O Mapamerpax YCTAaHOBJICHHOTO BHHYECTEpA WJIM KE OH
HEBEpHO pacmo3Haercs. [locneaHuii BapuaHT TOBOPUT O pa3pyUICHHH CIY:KeOHOW HH(OpMAIUH
WIK O TOBPSXKICHUU TOJIOBOK. Bo3MOXKHA Tak jk€ TOJIOMKa KOHTAKTOB WHTepdeiica Ha rmiate
KOHTpPOJIJIEpAa WK B CaMOM TuIel (e TaHHbBIX.

- IlosBnenue coobOmennii tuma Disk Boot Failure. D10 0ogHO3HaYHO TOBOPUT O TOM, YTO
noBpexxaena MBR (Master Boot Record) — ocHoBHast 3arpy304Hasi 3auch.

- IlosBnenue coobuenuit tuna Boot Disk Failed. Camas BeposiTHas npuumHa — HalIUyue
COOMHBIX CEKTOpPOB Ha HYJEBOM JIOPOXKKE, BCIEICTBHE 4YEro 3arpy3ka C >KECTKOro JHUCKa
HeBo3MOkHAa. OC HOPMaJIBHO pAacmoO3HAIOT KECTKUH JHUCK, OIHAKO He omoobpajicaem
J02uueckue TUCKU. Ecay UCKIIOUUTH BapuaHT TOTO, YTO BHHYECTEp MPOCTO HE pazOUT Ha
JIOTUYECKHE JTUCKU, TO OCHOBHOW NMPUUYMHOW TaKOH HEHUCIIPaBHOCTHU SIBJISIETCS HalIMYMe COOMHBIX
JIMCKOB B CUCTEMHOM 00J1acTH MJIH paspylieHue (ailioBoi CUCTEMBI, cojeprKalieil HHPOpMaLuio o
TeKyllel KOHQUrypaluu OUCKOB. B 3TOM ciywyae ciegyeT 3aHOBO pPa3OUTh BHHYECTEp Ha
JIOTMYECKUE JAMCKH, Mociie 4ero ordopMaTHpoBaTh ero. MoxHO Takke Oojiee AeTalbHO U3YyYUTh
HEHCIIPAaBHOCTh C TOMOIIBIO HU3KOYPOBHEBBIX YTHIINT.

- XecTkuil nuck pacno3Haercsi HOpManbHO, ogHako OC 3azpyscaemca He NOJIHOCMbBIO UAU He
3azpysycaemcsa BoBce. JlaHHBIM (akT TOBOPUT O TOM, UYTO OOJIACTH BUHYECTEpa, B KOTOPOH
3anucanbl (alabl ONMEpallMOHHOW CHCTEMBI, COAEPKUT cOOHHBbIE ceKTopbl. B maHHOM ciyuae
cieayeT oOpaTUThCS K HU3KOYPOBHEBBIM YTHIJIMTAM, KOTOPHIE MOMETSAT COOHHBIE CEKTOPHI U B
cilydae He0OOXOMMOCTH NEPEIUIaHUPYIOT BUHYECTED.

[popuaaxkruxa HDD

Co BpeMeHEeM JHNCK HauyWHaeT padoTaTh MEIJIEHHEe, CO COOSIMH, TPEeTCs, TMOSBIISIOTCS ONIUOKA
YTeHUS U T. M. DTO O3HAYAET, YTO MPUILIO BpeMs MPOPUIAKTHKH, OCHOBHBIMU MEpaMU KOTOPO
ABIAKOTCA.

- [IpoBepka Jioru4eckoro u (U3UYECKOr0 COCTOSIHHS JMCKAa C TOMOINBIO JTUArHOCTHYSCKUX
yrunut Ttuna scandisk (ms cucrem Windows 95/98). Takas mpoBepka MO3BOJISIET HE TOJBKO
WCIIPABHUTH JIOTHYECKHUE OIMMUOKH, OCBOOOJMB MECTO Ha YKECTKOM JTUCKE, HO M y3HATh O MOSBICHHUH
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COOMHBIX CEKTOPOB, KOTOPHIE YTHIMTA MOMedYaeT cooTBeTcTByrommM obpazom. OC Windows XP
IpOBEpsET AUCK HEMHOTO MHAY€e, OJHAKO MEXAaHU3M IIPOBEPKH TOT XKe: YTOOBI 3allyCTUTh YTHIIUTY,
kaukauTe [IKM Ha uHTepecyromiem Bac aucke, BbiOepute CBoiictBaP> CepBuc P> BbInoaHuTH
NpPOBepKy... B oTkphIBIIEMCS OKHE yCTaHOBUTE TpeOyeMble MapamMeTpbl MPOBEPKU M 3aIlyCTUTE
JMarHOCTUKY Ha BBITIOJTHEHUE.

B Windows-7: «Ilyck» P> «Bce nporpammsl» P «Ctangaptasie» P> «CinyxeOnbie» P «OuncTka
JMCKay Wi ckadaiite u ycranoBute TreeSize Free.

- Jedpparmentanusi ¢aiijioB ¢ TMOMOUIBI0 CTAaHJAPTHBIX YTWJIAT WM YTHIUT CTOPOHHETrO
npousBoauTens. dparMeHTanus — 3TO pa3OUTHE OAHOTO (ailia Ha HECKOJIBKO (ParMeHTOB H
pa3MelleHNe UX Ha pa3HbIX ydacTKax Jaucka. @parmMeHTanus NpoOMCXOAUT HE HAMEPEHHO, a U3-3a
cnenuduku 3anucu uHpopmanuu. lepparmeHTanus — cOOTBETCTBEHHO, coelMHEeHUE (hparMeHToOB
onHoro (paima. Eciam auck nedparMeHTHpOBaH, TO CKOPOCTb JOCTyna K HH(popMaruu
yBenuuuBaercs. Co BpeMeHeM (parMeHTalusi HOBbIX (DaiiJIoB CHOBAa MPHUBOJIUT K 3aMEIJICHUIO
paboThI, B 3TOM ciy4ae mpoliecc AedparMeHTalnnu cieayeT HOBTOPUTh.

- HaGnlonenne 3a  TemmepaTypoil /JHMCKa C TOMOUIBIO  CIEHUATU3UPOBAHHBIX  yTHIIUT.
Temriepatrypa Kak HUYTO JPYroe BIMSET HA COCTOSHUE MPOM3BOJUTEIBHOCTH JKECTKOTO JHCKa. B
pe3yabTare MOBBIIEHU TEMIIEPATYPhl MOI'YT OCTPaJaTh BHYTPEHHUE KOMIIOHEHTEI KOHTPOJLIEPa,
YTO TpHUBENET K IMOSBICHUIO CEPHE3HBIX HEUCHPABHOCTEH. DTOro BIIOJHE JOCTATOYHO JUIS
obecrieueHus, 1Mo KpaHen Mepe, TOTUIeCKOoro "310poBbs" JKECTKOTO JIUCKA.

KOHTpOJIbeIe BOIIPOCHI

HazoBute ocHoBHBIE KOMITIOHEHTEI HDD 1 ux Ha3HadeHue.

Otinune cnocoba 3anucu uaopmanuu B HDD u FDD.

Cpennee BpeMsi 10CTyIa B HAKOIUTENSAX, €MHUIIBI €70 U3MEPEHUSI.
Yem onpenensercs Haaéxuocts HDD?

UYro onpexnensier OpicTponeiicteue HDD?

Hazosure unrepdeiicel nonkmtodenns HDD (BHYTpeHHUX U BHELIHHX ).
Yro npoucxoauT npu GopMaTUPOBAHUU KECTKUX JUCKOB?

Kakue Buael ¢opmatupoBanusi Bbl 3Haere? J[7s KakuX HOCUTENEH CYIIECTBYET BO3MOXKHOCTH
CO3JaHUs JIOTHUYECKHUX TUCKOB?

Hazosure Buapl HeucnpaBHoctern HDD.

10. Hazoswute mepsl npodunaktuku HDD, oxapakrepusyiite ux.

11. O uém rosopurt nosieiieane coodmenus Disk Boot Failure?

12. KakoBa IMpUuYrMHa BO3HUKHOBCHUS CHUTYyaAllUU ﬂeuzameﬂb He pacKpy4uueaemcsa, HUKAKUX 36YK06

He cvino?

13. KakoBa npuunna nosisnenus cooduienus Invalid Drive Specification?

14. KakoBa INpuiruHa BO3HHKHOBCHUA CHTyauHHﬂsuzameﬂb packpyuueaemcsa, OJHAKO OUCK He

onpeodenaemcs Ui Onpeoenaemcs HeeepHo’!



IIpakTnueckas padora 18

Pacuer norpedasiemoit momHoctu ITK

MoIHOCTb, TOTpedIIieMast BCEM YCTPOKWCTBOM, 3aBUCUT OT OTPEOISIEMON MOIITHOCTH OTACIBHBIX
MHUKPOCXEM M KOJTUYECTBA MUKPOCXEM.

[ToTpebasieMass MOIITHOCTh KaXJ0M MHUKPOCXEMBI paCCUYUTHIBAETCS 110 OopMyIIe:
P =Iccex Uce, Br,

rac Icc — Tox HOTpe6JICHI/I$I OT UCTOYHHUKA IIUTAHUA OJIA ,HaHHOﬁ MUKPOCXCMBI;
Ucc - HanpsDKEHUE TUTaHUSI.

OOmmit moTpeOIsIeMbIi TOK OT HCTOYHHMKA MATAHHUS KaXI0H MUKPOCXEMBI, IPU HAIPSHKCHUHU TUTAHHS
+5 B, paccuntbIBaeTcs 1mo popmyiie:

[+5B =4*[+5B(KP5801P82) + [+5B(K155JIA2) + [+5B(7411) + I+5B(KP580BB55A) +
[+5B(KP580BB51A) +1+5B(LM393)+ 2*1+5B(TPL2630) +1+5B(ADM485) +2*I+5B(K5551]17)+
[+5B(KP580BK28) +1+5B(KP580BMS80A) + I+5B(KP580I'®24) +1+5B(KP568PES)

rae [+5 B - Tok norpeOienus, npu HanpsHKeHUH nutanuu +5B
[ +5B =4*160+6+8+120+100+3+2*36+200+2%9,7+190+85+115+16= 1574,4 MA
Cunrtaem MomHOCTh: P =1,5744 x13 = 20,46 Bt

BrimonauTs paC‘léTLI M0 NHAUBUAYAJIbHBIM 3aIaHUAM
IIpakTnuyeckas padora 19

N3y4yeHnne HOBOW CEPBUCHOM annapaTrypbl, HHCTPYMEHTOB W NPUOOpPOB

3ananue: JlaTe onpeneneHne yCIoBHbIX 0003HAYEHUH Ha U3MEPUTENIbHBIX MPUOOpax.
Hens pabotel. IMeTh HaBBIKK pabOTHI ¢ U3MEPUTEIBLHBIMU TPHUOOPAMHU.

B npuBeneHHoil Huke Tabnuie MpeacTaBieHbl npumepbl AByX BapuaHTtoB PI'P 1. TpeGyercs
3anoinHuTh crondeny «HanmeHoBaHus cucreMmbl, mpeoOpa3oBarensi, O0003HAYEHHs» COTJIACHO
dbopmymupoBkam ['OCTa.

Ne [ HAMUMEHOBAHUWA OBO3HAYEHUN | Ne | HAUMEHOBAHUMA OBO3HAYEHU

CUCTEMBI, E CHUCTEMBI, E
I[TPEOGPA3OBATEJI ITPEOGPA3OBATEJI
A, OBO3HAUYEHUA S, OBO3HAUYEHUA

1 e ]
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KoHTposnbHBIE BOITPOCHL.

1. KakoB npuHIMI AeiCcTBUS MPUOOPOB MArHUTORIEKTPUUECKOH U 2JIEKTPOMarHuTHOM cuctem?
2. YUto Takoe mpeaen usMepeHus?

3. Kax ompenesnsercs 1eHa JieneHus npudopa?

4. Yro Takoe aOCOIIOTHAS U OTHOCUTEIbHAS MOTPELIHOCTh U3MEPEHUS?

5. Yto xapakTepu3yeT Kiacc TOYHOCTH pudopa?

6. B kaxoif yactu mkasasl mpuOopa u3MepeHus TOUHee U noyemy?

7. KakoBbI OCHOBHBIE JOCTOMHCTBA IIM(PPOBBIX U3MEPUTENBHBIX PHOOPOB?

IpakTnueckas padora 20

YcTaHOBKA CHCTEMHOI IIATHI B CHCTEMHBbIH 0JIOK M YCTPOMCTB BBO/Ia-BbIBO/IA.

Lenb paboThI: U3YYUTH YCTPOWCTBA, PACTIONIOKEHHBIE BHYTPU CUCTEMHOT0 OJI0Ka, COCTABUTh CXEMY
MOJKJIFOYEHUS YCTPOMCTB K CUCTEMHOM TIJIaTe.
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Kpartkas Teopus
CucTeMHBIH OJIOK — OCHOBHAS 4aCTh KOMITbIOTEpa. OH COCTOUT U3 METAIITMYECKOTO KOPITyca, B
KOTOPOM pacrojararTcs OCHOBHbIE KOMIIOHEHTHI KOMIbIOTepa. C HUM KaOess MU COeTMHEHBI
KJIaBUATYypa, MBIIIIb, KOJIOHKH U MOHUTOP. BHYTpH CHCTEMHOT0 0JI0Ka pacIoIOKeHBI:

e MuKponpoyeccop, KOTOPBIi BBIIOTHSET BCE MOCTYNAOLINE KOMAH I, TPOU3BOIUT
BBIUMCIICHHSI M YIIPABIISIET padOTOM BCEX KOMIIOHEHTOB KOMIIBIOTEPA;

e OnepamusHas namsamy, NpeHa3HaYCHHAas /111 BpeMEHHOTO XpaHEeHHsI IPOTrPaMM U JaHHBIX;

e cucmemHas wiuHa, OCYIECTRISIONAs HHPOPMAIIMOHHYIO CBSI3b MEXKTY YCTPOHCTBAMU
KOMIIBIOTEPA;

e MamepuncKas niama, Ha KOTOPOW HAXOJATCS MUKPOIIPOLIECCOP, CHCTEMHAsI IIIMHA,
orepaTUBHAs MaMiITh, KOMMYHHKAIIMOHHbBIE Pa3bEeMbl, MUKPOCXEMBbI YIIPABIICHUS PA3IMYHBIMU
KOMITIOHEHTaMHU KOMIIBIOTEPA, CAETIYNK BPEMEHH, CUCTEMbI MHIUKAIMH U 3alUTHI;

e On0K numawnus, TpeodpazyoUINil 3EKTPOIUTAHIE CETU B IOCTOSTHHBIA TOK HU3KOTO
HANPSDKEHUS, TI0JJaBaeMbIN Ha 3JIEKTPOHHBIC CXEMbI KOMITBIOTEPA;

o GeHMUIAMOPYL TSl OXJIAKICHHS TPEIOIIUXCS JIEMEHTOB;

e ycmpoticmea sHewsHel namsamu, K KOTOPbIM OTHOCATCS HAKOIUTENN Ha cUOKUX U HCECTKUX
MASHUMHBIX OUCKAX, OUCKOBOO 01 Komnakm-ouckoe CD-ROM, npenHazHaueHHBIC TS
JUTHTEITLHOTO XpaHEHUsI HHPOPMAITUH.

ATnapaTHOi OCHOBOW CUCTEMHOTO OJIOKa SIBISICTCS MamepuncKds niama - CaMoCTOSI TEIbHbBIN
DJIEMEHT, KOTOPBIN YIIPABJISICT BHYTPEHHUMU CBSI3SIMH U C TIOMOIIBIO CHUCTEMBI TTPEPHIBAHHIA
B3aMMOJICHCTBYET C BHEIIHUMU yCTpolcTBaMu. Ha MaTeprHCKOI IJ1aTe pacmioiokKeHbl BCe
BAKHEUILNE MUKPOCXEMBI.

ArnmnapaTtHoe NOJKIIYeHne epudepuitHOro yCTpoiicTBa K MarucTpaiu Ha PU3NYECKOM YpOBHE
OCYIIECTBIISICTCS Yepe3 CHEeIHAbHBIN OJIOK - konmpoanep (Apyrue Ha3BaHUs - aJlanTep, TUiaTa, KapTa).
Jl71s ycTaHOBKH KOHTPOJUIEPOB Ha MAaTEPUHCKOM TJIaTe UMEIOTCS ClielhaIbHbIe Pa3bEMBI - CIOMbI.
CBs13b KOMITBIOTEPA C BHEITHAMHE YCTPOUCTBAMH OCYIIECTBISICTCS YePe3 nophnibl — CIICTIHATbHBIC
pa3bEMBI HA 33IHEH MaHenu KoMIbloTepa. Pa3nuyaroT mocienoBaTeNbHbIE U MMapaJIeIbHbBIE MTOPTHI.
[TocnenoBarensubie (COM — mopThl) Cay>Kat il MOIKIIOUEHHUS] MAaHUTTYJIITOPOB, MOZIeMa 1
nepenaroT Hebonbire 00bEMBI HHGOpMaluu Ha 6omnbiine pacctosuus. [lapamnensasie (LPT - mopTsr)
CITY>aT JJIs MIOKIIFOUEHHUS IPUHTEPOB, CKAHEPOB U MepeaatoT 0obire 00bEMbI HHOOPMAIIUY Ha
HeOobIINe paccTosiHUS. B mocnennee BpeMs MIMPOKOE pacpOCTpaHeHUe MOTYYHIN
nocJieIoBaTebHbIe YHUBEepcaTbHbIE MOPTH (USB), K KOTOPBIM MOXHO MOIKJIFOYATh Pa3INYHbIC
YCTPOMCTBA.

[Topsaiok BeIMOJIHEHUS
1. Ha nmpencraBineHHO Mo/ienM WK Tu1akare (cM. npuiiokeHue Nel) paccMoTpeTh cocTaB CUCTEMHOTO
0JI0Ka.
2. 3y4nTh KpaTKylO TEOPHUIO U BBINIMCATh HA3BaHUE M Ha3HAUYEHUE YCTPOMCTB Mo HoMepamu 1- 21
3. CocTaBUTh cXeMy MOJIKJIIOUEHHUSI YCTPOUCTB K CUCTEMHOM 1yate (cM. npunoxenue Nel).
4. Cnenath BBIBOJI O IIPOZIETIAHHOI paboTe.
Conep:xkanue oTyera
1. HazBaHue n Ha3Ha4YeHHUE YCTPOUCTB N0 HOMepamu 1- 21.
2. Cxema NOJKJIFOUYEHHS YCTPOUCTB K CUCTEMHOM IUIaTe.
3. BriBox 0 mpozenanHoil pabore.
KoHnTposabHbIe BONpoChI
1. HasBatb ycTpoiicTBa, BXOJSIINE B COCTaB CUCTEMHOT0 0JI0Ka UX Ha3HAUYE€HHE U CI10co0
MOJIKJIFOUEHUSI.
2. Omnwucatp cxeMy oOMeHa JaHHBIMH MEXAY YCTPOHCTBaMU KOMIIBIOTEpA.
[IpakTuueckas pabota Ne2
Coznianue ¥ UCIoJIb30BaHue CTHIIEH (opMaTUPOBaHUS
Lenb paboThl: MO3HAKOMUTHCS ¢ Bo3MoxHOCTsIME TP Word. HayunTecs coznaBath, peJakTUpOBATh U
dbopmarupoBath 1oKkymMeHT. Co3znanue u GopMaTUPOBAHKE CITHCKOB.
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IIpakTnueckas padora 21

Texnuveckoe 00C/Iy;KUBAHHE BEHTWIATOPA. YCTAHOBKA MOJYJIAA ONIEPATHBHOM
naMsTu. 3aMeHa BHICOKAPThI

Onpenenute BUACOKAPTY M 3aIMIIUTE B TETPAIb XapaKTEPUCTHKU BUICOKAPT, HAIIPUMED:
[Tpumep 1: «Buoeoxapma 1536Mb GTX580, PCI-E, 2xDVI, HDMI, DisplayPort, OEM»

e 1536Mb — 00beM BUCOTAMATH, YCTAHOBJICHHBIN Ha BUACOKAPTE B MeradanTax

e GTXS580 — tun rpaduveckoro mporeccopa BUICOKaPThI, IO KOTOPOMY JIETKO ONPENEIsIeTCs U
KOMIIaHUS MPOU3BOAMUTENH 3TOTO CaMOro mporeccopa (B JaHHoM cirydae 3to NVIDIA)

e PCI-E — tun pa3bema B KOTOpBI yCTaHABIMBAETCS BUIEOKApTa

o 2xDVI, HDMI, DisplayPort — umeer asa Bsixoga DVI, onun HDMI u onun DisplayPort nns
MOJKITIOUEHUS Pa3IMYHBIX YCTPOUCTB BBIBOJIA (MOHHUTOPHL, JKK TeneBu30psl, mia3ma)

e OEM - Bujgeokapra npojaercs 6e3 KopoOku

[pumep 2: «Budeoxapma 2048Mb HD6950, PCI-E, VGA, DVI, HDMI, 2xmini DP, Retail»

e 2048Mb - 06beM BuaEONIaMATH, YCTAHOBIICHHBIN Ha BUJEOKapTe B Meradaitax

o HD6950 — tun rpaduueckoro mpoieccopa BUICOKApPTHl, B JAaHHOM Cilydae HMPOM3BEAECHHBIN
komnanueit AMD (ATI)

e PCI-E — tun pa3bema, B KOTOpPBIM yCTaHABIUBAETCS BUACOKAPTA

e VGA, DVI, HDMI, 2xminiDP — nepeuncicHre UMEIONMUXCS BBIXOJIOB Ha BUJICOKAPTE

o Retail — Bugeokapra nposnaercs B KpaCOYHOH yrmakoBKe.

2. BHuUMATENBHO MPOYUTANTE HHCTPYKIHIO:

VYcTaHOBKa 3BYKOBOM U CETEBOW KApPThI BHITIOIHAETCS IPUMEPHO, TAK JK€ KaK U yCTAaHOBKA
BUJICOKAPTHI, XOTS €CTh OHO OTJIMYME, Y BUAE0AJaNTepa eCTh CIIEUAIbHOE OTBEACHHOE THE3/10 (Ha
KapTUHKE HIKE BXOJ JJIS1 BUIEOKApThl H300pa’keH KOPUUHEBOI'O I[BETA), @ BOT 3BYKOBYIO U CETEBYIO
KapThl MOKHO YCTaHOBUTH B J1t000€e cBoOoaHOEe PCI rue3io Ha MaTepuHCKOM I1aTe.




CHauazna HeoOXoAUMO yOpaTh 3arilylKy B 3aJHEH 4acTU CUCTEMHOT0 0J10Ka, BO3JIe THE3/a, TJI€ BbI
coOHMpaeTech yCTAaHOBUTH YCTPOMCTBO. 3ariIyllIKa MOXKET BbUIAMBIBAThCS, OTKPYUHUBATHCS, WIIN TIPOCTO
cHUMathcs. [1oToM Hajo aKKypaTHO NPUKPENUTh KapTy B THE3/10, HE 3a0bIB 3aKPEMUTh €ro O0JITOM.
VYcraHoBKa 3aBeplIcHa.

Tenepb HYKHO MOAKITIOYATH CETEBOW KaOenb (MHTEPHET Ka0ellb) He K THE3ly CO BCTPOSHHOM B
MaTEPUHCKYIO IJIaTy CETEBOM KapThl, a K THE3]1y, I'/Ie HeAaBHO Oblila YCTaHOBJIEHA CeTeBas KapTa.

3aKOHCIIEKTUPYWTE IPOUUTAHHBIN MaTepual.
CaMOCTOATEIbHO BBIIIOJHUTE YCTAHOBKY CETEBOM, 3BYKOBOM M BUJIEO KapT.
TO BeHTUIATODA.

Lenpb pabotel: HayunTbes npaBUiIbHO NPOBOJUTH TEXHUYECKOE 00CTyKMBaHUE BeHTUIsATOpa. KpaTtkue
TEOPETUYECKHUE CBEJICHUSI.
[Iporpamma BbInoNHEHUS pabOTHI.
1. IToaroToBUTH MPOTOKOMI PabOTHI, COAEPKAIIUI Ha3BaHUE pa- OOTHI, IIENb PAOOTHI.
2. Ilocmotpets BuaeodmibM o mnpoBeaeHud TO BEeHTHIATOpa, O3HAKOMUTBCS C TEOPETUUYECKUMHU
CBEICHUSIMHU, ITpuBeAeHHbIMU B Qaitsie Nell «Ckort Mromiepy.
3. Tlonb3ysichb MOJNy4YEHHBIMH pe3yjibTaTaMM pabOThl, COCTaBUTh OT4eT O mnposeaeHuu TO
BeHTHIIsITOpA. [Ipnbops! 1 000pynoBaHue.
1. TlepcoHasibHBIN KOMIBIOTED.
2. Buneopwmibm.
3. Dailsbl ¢ TEOPETUUECKUMHU CBEJCHUAMMU.
[Topsiox BeIMONHEHNS PabOTHI.
1. ITocMoTpeTh BUACOPHIBM M 03HAKOMUTBCS C PEKOMEH/I0BAaHHOM JIUTEpaTypoil.
2. 3anoaHUTD IPOTOKOJI JIa0OPaTOPHOU PabOTHI.
3. Tlomb3ysich TMONydEeHHBIMH pe3yibTaTaMH palOOThl, COCTaBUTH OT4eT O mnpoBeaeHuun TO
BEHTUJISITOPA.
4. 3aUMTUTH BBIOJHEHHYIO JaOOPaTOPHYIO paboTYy.

KoHTposnbHBIE BOITPOCHL.
1. HyxHo nu «PykoBOACTBO CUCTEMHOM TUIaThDy npu npoBeaeHuu TO BenTmiATOpa?
2. Kakoe HapyiieHue ObUIO JOMYIIEHO MPU CHATUU BEHTUWISATOpa ¢ npoueccopa? Kak nmpaBuiibHO Hazlo
BBITNOJIHATH 3Ty ONEpaluio?
3. Kakoe HapyuieHue ObJI0 AOMYIIEHO MPHU CHATUU BEHTUJISATOpA ¢ paguartopa? Kak npaBuibHO Hal0
BBITOJIHATH 3Ty ONEpaluio?
4. Kak MOXHO OIpeneauTh KOJIMYECTBO CMa3KH B MOJAIIMIHUKE BEHTUJISTOpPA: - MHOTO CMasKH, -
HOPMAaJIbHOE KOJIMYECTBO CMa3KH, - MaJIO CMa3KH.
5. MOHO 71 TOB30BATHCS IBYMSI UTOJIKAMU MPU CHATUH (PUKCUPYIOLIETO KOJIblIa C KPbLIbYaTKU?
6. Kakyro cma3ky npeanoyTuTesbHee UCIoNb30BaTh pu nposeneHnn TO Bentuistopa: -LIUATUM-
221, -IIMATUM-201, -conmumomn, -Jluton-24, -mMammmHHOE Macio, -CUITMKOHOBas cMaska. [louemy?
7. Kakoe HapymieHue ObUIO JOMYIIEHO MPH YCTAaHOBKE BEHTWIATOpa Ha paauatop? Kak mpaBuiibHO
HAJI0 BBITIOJIHSATH 3TY ONEpannio?
8. Kakoe Hapymienue ObUIO JONMYIIEHO NMPU YCTAHOBKE BEHTHJIATOpPA C paJMaTOpPOM Ha mpoieccop?
Kax npaBuibHO HaJ[0 BBIOIHATH 3Ty ONEPaLUi0?
9. HyxHO 111 I0J1b30BaThCs TEIUIONPOBOAAILEN NacToil npu nposeaeHuu TO BeHTHIIATOpA?
10. Kakue HapyiieHus Bbl €€ 3aMeTUIn?

IIpakTHyeckas padora 22
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Ipopunaakruka kaaBuarypbl. Ouncrka CD npuBoaa oT 0CK0JIKOB

Llenp pabotsl: Hayuutbes mpoBOAUTh NPOGHIAKTUKY KIIaBUATYPBI.
[Iporpamma BbIONTHEHUS pabOTHI.
1. IToaroToBUTH MPOTOKOI PabOTHI, COAEPAKALIMI Ha3BaHUE pabOThI, Lieb PaOOTHI.
2. ITocmoTpeTh BUACOPHIBM O IPOBEAECHUH NPO(UIAKTUKY KIIaBUATyphl, 03HAKOMHUTHCS C
TEOPETUYECKUMHU CBEICHUSMH, IpUBeACHHBIMU B daiine Nell «CkoTt Miomnepy.
3. Ilonb3ysCh NOTYYEHHBIMU pe3yJbTaTaMu paObOThl, COCTABUThH OTYET O IPOBEIECHUH MPOPUIAKTUKN
KJIAaBUATYPBHI.
[TpuGopsl 1 060pyIOBaHHKE.
1. IlepcoHasIbHBII KOMIIBIOTED.
2. Buaeodumibm.
3. @ailsIbl ¢ TEOPETUUECKUMU CBEJICHUSMH.
ITopsinok BeINoIHEHHs paOOTHI.
1. [TocMoTpeTh BUICO(PHIEM U O3HAKOMHUTHCS C PEKOMEHI0- BAHHOM JIUTEPATyPOH.
2. 3amoaHUTh MPOTOKOJI JIA0OPATOPHOM PabOTHI.
3. ITonb3ysCh MOTYYEHHBIMHU PE3yJIbTaTaMu paOdOThI, COCTABUTH OTYET O MPOBEICHUH MPODUIAKTUKA
KJIAaBUATYPBI.
4. 3amUTUTH BBITOJHEHHYIO TAOOPaTOPHYIO paboTy.
KoHTpobHbIE BOIPOCHI.
1. Hyx#Ho mu «PyKOBOACTBO CHCTEMHOM IJIaThI» MPHU MPOBEACHUN TPOPHIAKTHKU KIABUATYPHI?
2. Kakue HapyuieHus ObUIM JIOMYIIEHBI IPU CHATHUU KJIaBUII ¢ KiaBuaTypsl? Kak npaBUiIbHO HAJ0
BBIMOJIHATH 3Ty onepauunto? 3. Hy)XHO 11 IPOBOAUTH CMa3Ky TPYLIMXCS YacTel KilaBUaTyphl?
[Touemy?
4. Kakoe HapyuieHue OblIO TOMYIIEHO IIPYU YCTaHOBKE KJIaBULI B KiaBuarypy? Kak npaBuibHO Hazlo
BBITOJIHATH 3Ty ONEpaluio?
5. Kakue napyiieHnus Bbl eié 3aMeTuin?
6. Kakue Tunel kaBuatyp Bbl 3HaeTe?
7. CoBMECTHMBI JIM pa3Hble TUIIBI KJIABUATYp?
8. Kakue pa3HOBUIHOCTH KOHCTPYKLIMM KJIABULI BbI 3HAeTE?
9. Kak nonasnsiercs qpebe3r npu 3aMbIKaHUM KOHTAKTOB KJIaBUATYpPhI?
10. Kakne pazbeMbl HCTIOIB3YOTCS IS TOAKIIOYEHHS KiaBuaTypsl k [1K?
11. Kak BbI cuuTaere — BbIr0JIHEE OTPEMOHTUPOBATH KJIaBUATYpPy, WM 3aMEHUTH €€ Ha HOBYIO?

IIpakTnueckasi padora 23

TecrupoBanue nporpammamu cpeacts K

Heas  paGorsl: Vcnons3ys  TeCTHpyMOLIME  HPOrpamMMbl,  ONpPENeIuTh  00OpyJOBaHUE,
YCTaHOBJIEHHOE B IIEPCOHAJIbHBIN KOMIIBIOTED.
Martepuanbl /151 IPOBeICHUS:
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[Tepconanbubiii kommbioTep, mporpamMmma Everest Ultimate Edition Version 5.30

Teopernyeckas 4acThb:

He Bcerma ecTb BO3MOXHOCTH BCKPBITH cHcTeMHbI Onok IIK u ycraHoBuUTH Monenu
YCTAHOBJICHHOTO BHYTpU 000pyaoBanus. /s npoBepku 000py0BaHus 6€3 BCKPBITHS CHCTEMHOTO
0JIOKa MPUMEHSIFOTCS TECT-TIporpaMmbl, Harpumep AIDA64.

AIDA - 32 wu 64-OuroBblii cucTeMHBId aHanmu3arop Windows, KOTOpBI BKIJIIOYAeT
COIOCTaBUTENbHBIN aHanu3, TECTUPOBAHUE M pacredyaTky Moaynei. Takxke oHa MOAJIep:KUBAET
coop wuH(pOpMAIMKU C: YyHAICHHBIE KOMIBIOTEPOB, IIJIAHIIETOB, CMapTPOHOB, 0a3 JaHHBIX
ADO/ODBC.

3aganmue:

1. CoOpaTh mHpOPMAITHIO O KOMIBIOTEpPE, HUCOIB3Yys TecT-Tiporpammy AIDA64 u MCTOYHUKH B
cetu UnTepuer.

Konduryparmus cucteMHoro 6yoka:

- [Ipouieccop (Moj1€1b, IPOU3BOAUTEIND, XaPAKTEPUCTUKH )

* MaTepUHCKas Tiata (MOeNb, IPOU3BOAUTENb, XapAKTEPUCTHUKHN )

© omepaTuBHas MaMATh ((MOAEIb, TPOU3BOIUTEIb, XapaKTEPUCTHKH, 3auch B (hopmare 1x512Mb,
rae 1x — Kkonu4ecTBo miamnek namst, 512Mb — éMKOCTh TUTalIKK aMsITH)

* BUJICOKApTa (BCTPOCHHAS/ IUCKPETHAS; MOJIEIT, IPOU3BOANUTEINb, XapAKTEPHUCTUKN )

" )KECTKUH AuCK ((MOJIeIb, MPOU3BOIUTEIb, XaPAKTEPUCTHUKH ))

- CD/DVD-npuBon (nmunrymuii/He MAIymui; (Mo1eb, TPOU3BOIUTEINh, XapaKTEPUCTHKH )

* IMCKOBOJI THOKUX JUCKOB (€CTh/HET; MO/JIENb, IPOU3BOIUTEIb, XaPAKTEPUCTUKH )

nepudepuiinoe 000pyI0BaHuUE:

* MOHUTOP (MOZEIb, TPOU3BOAUTENh, XaPAKTEPUCTUKH))

* KJIaBHaTypa (MoJieb, IPOU3BOIUTEIb, XaPAKTEPUCTHUKH )

* MBIIIb (MOJI€JIb, IPOU3BOIUTENb, XaPAKTEPUCTHKH )

2. 0pOpMUTH OTYET O BBIIOJIHEHNUHU COTJIACHO 00pa3ily

3. 3aNOJHUTH TAOJIUILY

Konduryparg
i nepudepus
CHCTEMHOTO pHdep
650Ka
CD/DV
oneCTor Marepunck OmnepatuBH Bujeokap JKecTku D. flopp MOHMTO KJIaBHATy MBIII
p asg riata  asg namsTh  Ta i 1uck y p pa b
MIPUBOJL
+/- +/- +/-

4. OdopmuTh BBIBOJ 110 paboTe
IIpuMepHBIH X0 BBINOJHEHUS
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IpakTnueckas padora 24
HNucTanasinus, IMarHocTUKA onepamuoHHoi cucrembl DOS

INOPAIOK BbIITIOJIHEHWA 3AHATUA

1.1. OrdopmarupoBath TUCKETY, JI YETO OTKPBITH HA pabouyeM croie «Kommbrorep», BHIOpaTh
Juck 3.5 A, WeNKHYTh IPaBOi KHOMKOM MBIIIN U BEIOpaTh KOMaHly «DopMaTHpOBaTh.

1.2. ITocne ynaunoro 3aBepluieHus (opMaTHpPOBaHUS BHIIOIHUTE KoMaHy: ITyck -> Bcee
nporpaMMmsl -> CrangapTaele - > KomanaHas cTpoka.

1.3. Ilepeiitu B KOpHEBOM Kartajor ycrpoicTtsa C:, 1 4ero BHIIOIHUTE KoManay: CD\.

1.4. Co3natp Ha aucke C: xatanor ¢ umeHeM FIO no nepBbiM OykBaM Bamux (paMuiInu, UMEHU U
OTYECTBA B JJATUHCKOM peructpe. /st atoro HyxHO 3agath komanxy MD FIO.

1.5. Coznats B katanore FIO na aucke C: texctoBsiit aitn PRIMER.TXT, BBe/ist B HETO TEKCT €
KJIAaBUATYpBI:

3amathk komanay COPY CON: C:\FIO\PRIMER.TXT
1.6. BecTu creayroniuii TeKCT:

«OJHOM U3 pacIpOCTPAaHEHHBIX ONEPALIMOHHBIX CUCTEM Ul IEPCOHAIBHBIX KOMIIBIOTEPOB
ssisiercs MS-DOS, nuckoBast onepaiioHHasi cucteMa, pazpadoranHas Koproparueit Microsoft.

Tpu ocHOBHBIE PyHKIINU onepariuoHHOM cucteMbl MS-DOS: OOMeH 1aHHBIMH MEXAY
KOMITHIOTEPOM U PA3TUIHBIMH NepUPEPUITHBIMUA YCTPOHCTBAMH (TEpMUHATIAMU, IPUHTEPAMU,
THOKUMH TUCKAMHU, KECTKUMH JTUCKaMU U T.1.). Takoil 0OMEH JaHHBIMU HAa3bIBAE€TCS BBOJOM-BBIBOJOM
JAHHBIX.

ObecrieueHne CUCTEMBI OpraHU3allMK U XpaHeHus (aiiioB. 3arpys3ka mporpamMmm B MaMsTh U
obecrieueHne UX BBITOJIHEHUS. »

3aKOHYUTH BBOJ TeKCTa, HaXxkaB kinaBuiuu Ctrl+Z, 3arem kiasuiy Enter. [locne atoro coznanue
TEKCTOBOTO (haitia OyaeT 3aBepIIeHO.
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1.7. IIpocMOTpeTh CO3MaHHBIN (pailyl Ha SKpaHe BUICOMOHHUTOPA!
3agath komanay TYPE C:\FIO\PRIMER.TXT.
1.8. YCTaHOBUTH TEKYIIUM JUCK A:
3a/1aTh KoMaHay: A:
1.9. ITpocMOTpeTh KOPHEBOM KaTalor AUCKa A:
3anath komanay: DIR A:
1.10. Coznatp Ha qucke A: kartanor 111:
3anath komanay: MD 111.
2.11. IIpocMOTpeTh KOPHEBOM KaTaJlor JUCKa A:
3agaTth komanay: DIR
2.12. IIpocMoTpeTh coaepkumoe katanora 111 nucka A:
3anatb komanay: DIR 111
2.13. Cxonuposarts (aiin PRIMER.TXT u3 karanora C:\FIO B A:\111:
3anatb komanay COPY C:\FIO\PRIMER.TXT A:\111\PRIMER.TXT.
2.14. IIpocmoTpeTh coaepxkumoe katanora 111 nucka A:
3aznath komanay: DIR 111
2.15. Co3nath Ha aucke A: karanor 222:
3aj1aTh Komanay: MD 222.
2.16. Crormposats (aiin PRIMER.TXT u3 karamora C:\FIO B A:\222:
3agarb komanay: COPY C:\FIO\PRIMER.TXT A:\222\PR1IMER.TXT
2.17. IIpocMOTpeTh CTPYKTYpPY KaTajaoros Ha auckax A: u C:
3amaTth komaHael: TREE A:, TREE C:.
2.18. YcraHoBUTH TeKymuM Kartanor A:\222:
3aznate komannay: CD 222
2.19. Ilepenmenosats ¢aitn PRIMER. TXT B katanore A:\222 8 PROBA.DOC:
3aaarb komanay: REN PRIMER.TXT PROBA.DOC
2.20. ITpocmoTpeTs coaepxuMoOe Karanora 222 aucka A:
3aaarb komanay: DIR
2.21. YcTaHOBUTH TEKYIIMM KOPHEBOM KaTalor Jucka A:
3anath komanay: CD \
2.22. CxonmpoBats ¢aiin PROBA.DOC u3 katanora 222 Ha nucke A: B katanor 111
3anatb komanay: MOVE A:\222\ PROBA.DOC A:\111\ PROBA.DOC
2.23. IIpocmoTpeTs coaepxiumoe karanoros 222 u 111 Ha aucke A:
3anarb komanasl: DIR A:\222
DIR A:\111
2.24. Y namuts ¢aitn PROBA.DOC u3 karanora A:\222:

3anatb komanay DEL A:\222\PROBA.DOC
2.25. TlonbrTaTeest ynanuTh Katanor 111c¢ qucka A:
3agaTh Komanay: RD 111

[prmeyanve. Y naiuTh HEMYCTOM KAaTaJIOT HE YAACTCA.

2.26. Y nanuth Bce Qaiinbl u3 katamora A:\111:
3agaTh Komanay: DEL A:\1T1\**
[ToaTBepauTh yaanenue Bcex (ailyioB, HaXkaB KJIaBUIITY Y.
2.27.Y manuth Katanor 111c agucka A:
3azath komanay: RD 111
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2.28. IIpocMOTpeTh KOPHEBOI KaTaJlor AUCKA A:
3agaTth komanay: DIR
2.29. O4nCTUTD PKpaH BUJIEOMOHUTOPA:!
3anath Komanay: CLS
2.30. Iloka3aTh TEKYIIyIO AaTy B KOMIBIOTEPE U 3aMEHUTH €€ Ha MPEIbIIYIIYIO:
3anath komanny: DATE
HN3MEeHUTD JIeHb.
2.31. Iloka3arh Tekyliee BpeMsi B KOMIIbIOTEPE U 3aMEHUTh €TI0 Ha 4ac MO3XKe:
3aaaTth komanay: TIME
H3meHuTs yac.
2.32. Co3nath Ha aucke A: kataior 333 U CKONMMPOBaTh B HETO (ailyibl, UMEIOIINE TIePBhII
cumBoil «P» B pacmmpennu u3 karaiora C:\TP;
3anatb komanay: MD A:\333
3anath Komanay COPY C:\TP\*.P* A:\333\* *
2.33. 3anucatsb B paiin TR_FILE. TXT cTpyKkTypy KaTajoroB Ha AuCKe A: cO CIIUCKOM (paiiaoB
10 KaTaJIoram:
3anarb komanay: TREE A:/F > TR_FILE. TXT
2.34. BocCTaHOBUTh IIPEKHUE ATy U BPEMSL:
3anarb komanay: DATE , uamenuts 1eHb 3a1aTh
koMmanny: TIME , uamenuts vac.
2.35. Ypamuth ¢ aucka A: xatainor 333 u Bce ¢aiiiibl B HeM:
3aaars komanay: DELTREE 333
MOATBEPAUTD YAAJICHHUE, HAXKaB KJIABHUIILY «Y ».

KOHTPOJILHBIN TECT

1. Kakas u3 npeanoKeHHbIX 3anuceid 03HayaeT NojaHoe uMs ¢aitia?
1) A :/KATALOG/KATALOGTI /text.txt
2) A\KATALOG\KATALOGI\text.txt*
3) A\KATALOG\KATALOGI \> text.txt
2. Kakoe ums ¢aiina sBisercss IpaBUIbHBIM?
1) TXT.PRN*
2) PRN.TXT
3) CON.PRN
3. Kaxkoe nms ¢aiina ssnsercsa HegonyctumbiM B OC MS-DOS?
1) TEXT L.TXT*
2) PPJCOL.TXT
3) RISUNOK.TXT
4. Kakoe K0J-BO CHMBOJIOB MOXKET ObITh B uMeHH ¢aitia B OC MS-DOS:
1) max 3
2) max 8%
3) max 255
4) 0...8
5 0...3
5. Wwms ¢aiina text.] nonyctumo unu Her?
1) Her.
2) Ja.*
6. Yro o3znauaer cucrtemHoe npuriamenue C:\DOS\DI> ?
1) Tlomw3oBatens HaxomauTcs B moakatanore D1 katamora DOS ycrpotictea C:*
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2) Ilonp3oBaTenb HAXOAUTCA B KOPHEBOM KaTtajore ycrporcrna C:
3) Ilonw3oBatens HaxoauTcs B katanmore DOS noakaranora D1 ycrpoticta C:
7. Yxkaxute ums ¢aiisa, KOTOpoe HEBEPHO?
1) Grl.prn
2) Super.com
3) SuperCalc.exe*
8. Kaxoe ums (aiina sBnsiercs npaBUIbHBIM?
1) $katalog.txt*
2) speeddisk.exe
3) {katalog}.txt
9. Yro o3HauaeT cuMBOI "*" MpuU 3aJaHUU MACKU JJisi 0003HAUYECHHUS IPYIIIIbI
daiinoB?
1) omuH cuMmBOI
2) 256 cumBOJIOB
3) mro6oe KOJIMYECTBO CUMBOJIOB (max 8)*
10. Yro o3navaer cumBou "?" mpH 3alaHUH MAaCKH JJIs1 0003HAUYEHUS TPYIIITBI
¢aiinos?
1) nmro60€e KOIUYECTBO CHMBOJIOB
2) omuH CUMBOI*
3) 8 cuMBOIOB

11. B karanore umerotcs crneayromue Gaiib:
ncd.exe, ndd.exe, norton.exe, ndiags.exe, ncc exe.

Kak cnenyer 3amath Macky it 0003HAYCHHS TPYNIBI (DaiiiIoB:

ncd.exe, ndd.exe, ncc.exe?
1) n??.exe*
2) nc?.exe
3) n*.exe
4) n**
5) n?**
12. Kakoe KOJIM4eCcTBO CHMBOJIOB MOKET OBITh UCTIOJB30BAHO ISl HAMMCAHUS PACITHPEHUS
B 0003Ha4YeHUH ¢aiina?

1) 1.8
2) 1.3
3) 0..3*
13. B karanore umerorcs cieayroume ¢ais:

filefind.exe, fl.exe, fs.exe, fa.exe, ffa.exe.
Kak cnenyet 3amath Macky aiisi 0003HaYeHUSI TPYNIBI (haifIoB:

fa.exe, ffa.exe, fl.exe, fs.exe?
1) F**
2) f*.exe
3) f?.exe
4) £77.%*
5) f*?.exe*
14. B katanore ¢ umerorcs cneayrommue (aitibr:
Speeddisk.exe, Sformat.exe, Smartcan .exe, Sysinfo.exe, St.exe.

Kakue nmeHa (haiiioB mpu 3TOM OKa)XyTCs BBIIETIEHBI I[BETOM?
1) Bce daiinsl
2) sysinfo.exe, sformat.exe u st.exe*
3) sysinfo.exe u sformatexe
4) st.exe
5) speedisk.exe u smartcan.exe
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15.Yto o06o3Hayaer macka E??77A. * ?
1) Wwms ¢aiina naunHaeTcs ¢ OykBsoI E , 3akaHunBaeTcst OykBOil A
2) Wwms daiina nHaumHaeTcs ¢ OykBol E, 3akanunBaercs OyKBOH A, COCTOUT U3 5 CUMBOJIOB H
OoJiee, M UMEET JIF0O0E PaCIIMpPECHHE
3) WNwms daiina Haunnaetcs ¢ OykBwl E, 3akandynBaeTcst OyKBOi A, COCTOUT U3 5 CHMBOJIOB U
MEHEe U UMeeT JIto00e pacimpeHne™
16.Hanmcatp Macky st 0003HAYCHHS CIISIYIOIICH rpynibl (haiiioB:
Wwms daiina nHaunnaetcs ¢ OykBel D, B uMeHu (aiiza MokeT ObITh max /10 8§ CHMBOJIOB,
pacuMpeHre HadnHaeTcs ¢ OykBbI h .
1) D*.h*.
2) *7D.h?
3) D??7?7.h?*
4) D?*.h?7*
5) D*.h*(*)

3. Ot4er 1o BHINOJHEHHOI padoTe
OTueT I0JKEH CoJiepKaTh IIepeueHb OCHOBHBIX KOMaH/] U UX Ha3HauEHHE.

IIpakTnyeckas padora 25
NucTamnsuus, TMarHOCTUKA onepannoHHoi cucteMbl Windows
Tema: IIporpammHoe odecniedeHne. Ero mHcTa asInusl, HCMOJIb30BaAHNE H OOHOBJIEHHE

He.]'lb paﬁDTLI: HU3y4YUTb OCHOBHBIC TCPMUHLI ITPOTPAMMHOIO 06eCHeqCHH}I;
Hay4YUTbCA YCTAHABJIMUBATDH IIPOIrpaMMHOC 06GCH6‘I€HI/I€, OOHOBJISITH M UCIOJIb-

30BaTh 10 HA3HAYECHHUIO.
Bonpocsl fomaniHed NOArOTOBKM:

UYro Takoe nporpamMma?
Yro Takoe mporpaMMHOe obecrieueHue ?
UYro Takoe (haiin, karanor?

[Tpunosxenue K npakTuyeckoit padoTe.

IoaroroBka k padore:

N3yuuTh onrcanne NpakTUYeCKOn paboTHI.
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2. IloxaroroBuTth OJIaHK OTYETA, COACPIKAIIMI HA3BaHUE U 11€1b PAOOTHI.
4. O6opynosanue: [lepcoHaNbHBIN KOMIIBIOTED

ITopsinok BbINOJIHEHHSI PAa0OTHI:

Buumanmue! JlanHas npakTudeckasi padoTa BbINOJIHAETCS TOJIbKO B IPUCYTCTBUM
npenoaaBarTeisi HJd JadopaHTa.

IIpaBuiia TexHMKHU 0€30IIACHOCTH B KOMIIBIOTEPHOM KJacce.
CTyneHThl TOJKHBI BXOJIUTh B KAOMHET CIIOKOWHO, HE 3aJ1eBasi CTOJIbl U HUYEro Ha HUX HE Tporasl.
[lepen HaganoM pabOTEI HEOOXOAUMO YOEIUTHCS B OTCYTCTBHH BUAMMBIX TIOBPEKICHUN amapaTyphl.
Pabora ¢ koMIIBIOTEPOM MPOU3BOAUTCS CTPOIO MO YKA3aHUSAM IIpenoaBaTes.
SAINPEIIAETCA:
Pa3beuHATh WK COETMHATE Pa3beMBbI alapaTyphl;
[IpukacaTbcs K 3KpaHy MOHUTOPA;
Bxrouats u BEIKIIIOYATH annapatypy 0e3 yKka3aHusl IpenoiaBaTes;
KnacTp kakue-nu0o npeaMersl Ha MOHUTOP, CUCTEMHBIN OJIOK WM KJIaBUATYPY;
PaGortath BO Bia)KHOM 0/I€XkK €, a TAKKE BIAKHBIMU WM TPSI3HBIMU PYKAMU;
[IpITaThCsa caMOCTOSATENBHO UCIPABISATH BO3HUKIIYIO B allllapaType HEUCIPABHOCTb.
BrurounTe KoMnbroTep.
Bxurounte B ceTh cTaOMIM3aTOP HAMPSKEHUS (€CIIM OH UMEETCs).
Bxuttounte npuHTep (€Cnu OH UMeeTcs).
Bxuirounte MOHHTOD.
BxmrounTe cucteMHbIi 0710K (00bIIas KHOMKA HA MEepeaHEl TaHeNH ).
BoIkiI0YeHHE KOMIIBIOTEPA.
3aBepIINTE BHIIOJHEHUE BCEX IIPOIPaMM.
Bremonaute xomauny: Ilyck"3asepuenue pabomol" Buikiouums komnviomep.
BoikimtounTe cucTeMHBIN OJI0K.
BrixntounTe MOHUTOD.
BrixntounTe npunrep.
BrixmrounTe crabunuzatop.

Coaep:xanue padoThI:

KaxxmoMy 1monap30BaTeiro KOMIbIOTEPA MPUXOAUTCS CTATKUBATHCS C 3TUM BOIIPOCOM,
MO3TOMY BBI JJOJDKHBI YMETh TPaMOTHO MHCTAJUIMPOBATh IporpamMmbl. He 3a0biBaiite,
r00ast Urpa TakxkKe SIBJIIETCS MPOrPaMMOiA, a UX BbI MIBITAETECh YCTAHABIMBATH HA CBOU
KOMIIBIOTEPHI, HABEPHOE, KAXK/IbIi ICHb.
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1. YcranoBKa NporpaMMHOro odecneveHust

be3 noaxonsiiero, Xopouo HaCTPOESHHOTO MPOrpaMMHOTO 00eCTIeYeHUs JJaKe CaMblii
MOIIIHBI COBPEMEHHBIN KOMITBIOTEP HE OyJeT paboTaTh B MOJIHYIO CUITY, a €0 peaibHbIe
BO3MOYXHOCTH OCTaHYTCS HE UCIIOJIb30BAaHHBIMH.

Hactpoiika pa3HooOpa3HbIX IporpaMM HEMOCPEICTBEHHO MO/ 3a4a4 KaXkI0TO
MOJIb30BATEIS ABJISIETCS 3710rOM KOMGOPTHON U YBEpEHHON pabOThl HA KOMITBIOTEPE.
YcraHoBKa nporpamm — mupoyaiiiee nojie JeaTeIbHOCTH: KOJIUYECTBO MPUII0KEHUN
HACTOJIBKO BEJUKO, YTO COPUEHTHPOBATHCS B HOBUHKAX U CUCTEMHBIX TPeOOBaHMSIX
ObIBaeT MOPOM BeCbMa 3aTPyAHUTEIBHO.

3anummuTe B TETPaab:

YcraHoBKA WM HHCTAJJISIUSA — IMpouecCC YCTAaHOBKHU ITPOTrPpaMMHOTO oOecreyeHus Ha
KOMIIBIOTCP KOHCYHOT'O ITOJIb30BATCJIA.

JleHHCTAJISIIUA - JCHCTBUE, 00paTHOE MHCTAIUISALIMY; MTPOIIECC YAAICHUS TPOTPaMMHOTO
MPOJYKTa C IUCKA, C KOMITbIOTEpPA

PaccmoTtpum nonsiTHs:

1. Yo Takoe 1ucTpuldyTHB.

2. Tunpl HHCTALISIIUHM IPOrPAMMHOIO o0ecreYeHus.
3. JInneH3nOHHOE COTJIalIeHue

Juctpudyrus (anrm. distribute — pacnpocTpaHsTh) — 3T0 HAOOP Mporpamwm,
npeTHa3HAYCHHBIH TSl HAYaJIbHOM YCTaHOBKH MPOTPAMMHOTO O00ECTICUEHHUSI.

Hamnpumep, nuctpuOyTHB onepaliiOHHON CUCTEMBI OOBIYHO COJEPKUT MTPOTPAMMBI TSI
HaYyaJIbHOW MHUIMAIN3ALUY — WHULUAIN3aLKs allllapaTHOW YacTH, 3arpy3ka ype3aHHOU
BEPCUU CUCTEMBI U 3aIyCK MPOTPaMMBbI-YCTaHOBIIIMKA, TPOTPAMMY-YCTaHOBIIUK (IS
BBIOOpA PEXKMMOB U TTAPAMETPOB YCTAHOBKH) U HA0Op CrielMaIbHBIX (aiIoB, COACPKAIINX
OTJIETIbHBIC YACTU CUCTEMBI (TaK HAa3bIBAEMbIC TTAKETHI).

3anummTe B TETPaab:

I[I/ICTpl/IﬁyTI/IB - OTO IMaKCT (I)aﬁHOB, W3TrOTOBJICHHBIM CIICaJIbHO JJIA y,HO6CTBa
HHCTAJULAOWHA IIPOTpaMMBI B 1OCTATOYHO HpOI/IBBOHBHHﬁ KOMIIBIOTCP.

JuctpulyTus Takxke moxet coaepxkath README-gaiia (ot anri. read me — «mpodrtu
MEHS») — TEKCTOBBIH (aiis1, cogepxaiuit ”HPopMaIHio 0 Apyrux (paiinax.

2. UHcTaNIsIus MpPOrpaMMHOro odecred4eHust

HuctpulyTus (I10) - 3T0 KOMILIEKT (KaKk mpaBuiio, HAOOP (ailyioB), MPUCTIOCOOTECHHBIH
1u1s pacnpoctpanenus 110. MoxeT BKIIroYaTh BCIIOMOTaTEIbHbIE HHCTPYMEHTHI JJIsI
aBTOMAaTUYECKOM WJIM aBTOMATU3UPOBAHHOM HadyaibHOU HacTpoiku 110 (ycTaHOBIIHUK).

Tak v pu UCTIOIB30BAHUHU AUCTPUOYTHUBA MPOTPAMMHOTO 00eCIIeUeHUs -
YCTaHaBJIMBAIOTCA TOJILKO HEOOXOIUMBIE (Pailsibl, MpU 4YeM TaKUM 00pa3oM, UTOOBI UX
MpaBUWILHO BHJIETIA ONepallMOHHAas cucTeMa. Takke KOHPUTypUpYyIOTCs HadallbHbIE
napameTpsl, sI3bIK, COCO0 MOJKIIIOUEHUs, Hanpumep, k UHTepHeT.

67



Buabl 1ucTpuOyTHBOB:
ApxwusB (.zip, .rar, .tar.gz u 1p.) - HEABTOMAaTU3UPOBAHHBIN AUCTPUOYTHUB

HcnosHsieMblii paiina - 1uctpruOyTUB ¢ aBTOMaTU3UPOBAHHBIM yCTAHOBIIUKOM, ITO3BOJISIET
MOJIL30BATEINIO YKa3aTh HEOOXOIUMbIE TApaMeTpPhI MPU YCTaHOBKE.

Kommniiexkt na CD/DVD - takoii auctpulyTHB, Kak MpaBUiIo, COCTOUT U3 HECKOJIbKHUX
(ailioB ¥ COMPOBOXKIACTCS aBTOMATHU3UPOBAHHBIM yCTaHOBIIMKOM. Vcnonb3yerces s
KkpynHbix naketoB 10 u cucremHoro nporpammuoro odecneuenus (auctpudytussl OC,
Windows, pa3nuanbie TucTpuOyTHUBBI Linux).

BonpmmHCTBO MporpaMm NOCTABIISIFOTCS AJIs TPOJIAYKU U PACIIPOCTPAHEHUS B CKATOM
(ymakoBaHHOM) Buje. st HOpManbHOM pabOThl OHU JOJHKHBI ObITh paCaKOBaHBbI, a
HEOOXOMMbIE TaHHBIE MTPABUIILHO pa3MEIIeHbI Ha KOMITBIOTEPE, YUUTHIBAS PA3TUUHSI
MEXIy KOMIIbIOTEpaMH U HACTPOWKaMU MOJb30BateNsi. B mpoiiecce ycTaHOBKU
BBINIOJIHSAIOTCS Pa3JIMYHBIE TECTHI HA COOTBETCTBUE 3aJaHHBIM TPEOOBAHUAM, a KOMIIBIOTEP
HEOOXOIMMBIM 00pa3oM KOHGUTYpHUpYyeTcs (HacTpauBaeTcs) A XpaHeHUs QailyioB u
JTAHHBIX, HEOOXOIMMBIX JUIsl PABUIILHON pabOThI IPOrPAMMBI.

VYcraHoBKa BKIIIOYAET B ce0s pa3MellleHre BceX HEOOXOUMBIX ITporpaMme (paityioB B
COOTBETCTBYIOIIMX MecTax (haiIoBoi cructeMbl. MHOTHE TPOTrpaMMBI (BKITIOUast
ONEPALMOHHBIE CUCTEMBI) MOCTABIISIIOTCS] BMECTE C YHUBEPCAIbHBIM UJIU CIEIUAIbHBIM
WHCTAJUIATOPOM — MPOTPaAMMOM, KOTOpasi aBBTOMATHU3UPYET OONBIIYIO YaCTh pabOTHI,
HEOOXOIUMOM JJI UX YCTaHOBKH.

3anuummuTe B TETPaab:

HNucTanastop — 3To KOMIBIOTEPHAS MTPOrpaMMa, KOTOpasi yCTaHABIUBAET (Paiiiibl, TaKkue
KaK IpUIIOKEeHUsI, IpaiiBepsl, win apyroe [10, na kommerotep. OHa 3amyckaercs u3 ¢aiiia
SETUP.EXE unu INSTALL.EXE

JuctpuOyTus Takxke moxet coaepxkath README-@gaiia (ot anri. read me — «mpodrtu
MEHs1») — TEKCTOBBIN (paiis1, comepkamuii nHGOPMAIUIO O IPYTUX (ailinax.

3. J/IMueH3n0HHOE CorJIaleHmne

[IporpamMmbI 10 UX IOPUIUIECKOMY CTATYyCY MOKHO Pa3eIUTh Ha TPU OOJBIINE TPYIIIHL:
3anuummuTe B TETpaAb:

JIulieH3noHHbIE

ycioBHO OecruiatHbie (shareware)

CBOOOJIHO pacmpocTpaHsieMble porpammel (freeware).

JIucTpuOyTHBBI JIMLEH3UOHHBIX POTPAMM MIPOJAIOTCS MojIb3oBaressiM. B cooTBeTcTBHU C
JMILIEH3MOHHBIM COTJIAIIEHUEM pa3pabOTUYHUKH TPOrpPaMMbl TapaHTUPYIOT €€ HOPMAJIbHOE
(YHKIIMOHUPOBAHUE B OIIPEIEICHHON ONEPALIMOHHON CUCTEME U HECYT 3a 3TO
OTBETCTBEHHOCTb.

YcaoBHO OecniiaTHbIE TPOrpaMMBbl ITPEIIAratl0TCs MOJIH30BATEIIAM B LEISAX UX PEKIIaMbl U
MIPOJIBMKEHUS Ha PBIHOK. [10JIb30BaTENO NPEAOCTABISACTCA BEPCUS IPOTPAMMBI C
OTPaHUYCHHBIM CPOKOM JIEUCTBHS (TIOCIIE HCTCUCHHS YKa3aHHOTO CPOKa IporpaMmma
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nepecraeT paboTaTh, €CJIM 33 Hee He MPOU3BeIeHa OIjIaTa) WK BEPCHsI IPOTrPaMMBI C
OTpaHUYEHHBIMU (YHKIIHOHATBHBIMU BO3MOXHOCTSIMU (B CIy4ae OIUIATHI ITOJIb30BATEIIO
cO001IaeTCs KOJI, BKIIOYAIOIIUN BCe (PYHKIIUHN).

[TpousBoauTenn OGECIIATHOTO MPOTPAMMHOTO 00eCTICUCHUS
3aMHTEPECOBAHBI B €TI0 IIMPOKOM pacrpocTpaHeHuu. K Takum
MPOrPaMMHBIM CPEJICTBAM MOYKHO OTHECTH CIICAYIOIIHE:

HOBBIE HelopaboTaHHbIe (6€Ta) BepCUU MPOTrpaMMHBIX ITPOTYKTOB

e TIPOrPaAaMMHBIEC NPOAYKTHI, SIBIISIOIINECS YACTHIO MPUHIIUIUAIBHO HOBBIX
TEXHOJIOTUUA

JIOTIOJIHEHUS K PAHEE BBIITYLIEHHBIM [TPOrpaMMaM, UCIPABISIOIINE HANICHHBIE
yCTapeBIINE BEPCUHU POTPamMM;
JpaiiBepbl K HOBBIM YCTPOMCTBAM WJIW YJIYUIIEHHBIE IPAUBEPHI K YIKE CYIIECTBYIOIIHUM.

HpOI/I?;BOI[I/ITCJ'II/I MporpaMMHOIO oOecneueHus npeaiararoT
IIOJIB30BATCIISIM JIMIHCH3MOHHOC COTJIAIIICHHE.

HpI/IHI/IMaH HaCTOAImMECC COrjIaliCHuc, BrI BBIPAXKACTC CBOC ITOJJHOC COrjiaCue CO BCEMH €ro
IMOJIOKCHUSAMHA U YCIIOBUSIMHU. Ecnu Bac ne YCTpanBarOT YCIOBUA, OIIMCAHHBIC B HCM, TO HEC
YCTaHaBHHBaﬁTe porpamMmmy. Hcnons3oBaHue MMporpaMmbl OAHO3HAYHO IMOAPA3yMCBaACT
IMPUHATHC Bamu Bcex nmonoxeHuil u YCJ'IOBI/Iﬁ JaHHOI'O COTJIaIlICHMA.

[IpuHATHE NOJIOKEHUN U YCIOBAM HACTOSIIETO COTVIALIEHUS HE SBIISIETCS MEPENAYEH,
KaKuX ObI TO HU OBLJIO TIPaB COOCTBEHHOCTH Ha IMIPOTPAMMBI U TTPOTYKTHI.

4. IlopsiiOK YCTAHOBKH

YToObI 03HAKOMUTKCS C MPOIIECCOM YCTAaHOBKH IMPOTPAMMHOTO 00ECTICUEHHSI, 3aITyCTHTE
BUJIEO POJIUK Y CTAHOBKA aHTHBHpPYca Avast.mpg

-

IIpakTHyeckoe 3a1aHue:

Bce oco3natoT HEOOXOAMMOCTh HAAEKHOW 3alllMTHl KOMIIBIOTEPA OT BUPYCOB M
JPYyTUX OMAacHbIX mporpamM. Kaxkaplii KBapTall Mo MUPY MPOKATHIBAETCS OYEpPEIHAST HOBAs
BOJTHA KOMITBIOTEPHON WH(EKIUU, BUPYCHI, YEPBH, TPOSHBI IMOCTOSHHO BEIyT CBOIO
NESATENHHOCTh IICJIbI0  KOTOPOW ABJISETCS WHQUIMPOBAaHUE BCE HOBBIX W HOBBIX
KOMITbIOTEPOB. TONBKO HaN€KHAsE AaHTUBUPYCHASI CUCTEMa B COCTOSIHUUA MPOTHUBOCTOSITH
9TOM aTake.

UroObl 3alIUTUTH CBOM KOMIIBIOTEP WM HOYTOYK Hy)KHA HaJa&XHas aHTUBUpPYCHAs
nporpamma. Ho croumocTs Takoro mporpamMmmHoro obecreuenus (0coOeHHO HAAEKHOTO U
KayeCTBEHHOI'0) JIOBOJBHO BBICOKA. MOXHO UCHOJb30BaTh OECIUIATHBIE BEPCHUU
AHTUBUPYCOB. BECIUIATHBIX aHTUBUPYCHBIX MPOTPaMM JOBOJBHO MHOTO, HO OYE€Hb MHOI'O
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A w0 N

HapeKaHWi Ha WX HAAEKHOCTb, €CIM C YCTApEBLIMMHU BHpPYyCaMHM OHM €IIE MOTYT
CHPaBUTHCA, TO HOBbIE HH(PEKIINHN B OOJBIIMHCTBE MPOXOIAT UX 3alIUTY 0e3 MpooieM.

OcHOBHasI OMAacHOCTh B HMH(MHMIIMPOBAHWU KOMITBIOTEpa OMACHBIMH IIpOrpaMMaMH - 3Ta
ropya WIH MOTEPs MOJIb30BATEIbCKUX JIAHHBIX, B PEAKUX CIydasx BO3MOXKCH M BBIXOJ[ M3
CTpOSl KOMITbIOTEpa WJIM €ro COCTaBHBIX uacTeil. [Toaromy 3ammmaThCcs 00s3aTEIBLHO
HEO0XOIMMO.

Homamnss Bepcus antuBupyca AVAST Home Edition otnuyaercss oT KOMMeEpUecKoi
TOJIBKO THIIOM JIMLIEH3UH (JOCTYIIHA AJI1 HE KOMMEPYECKOTO JOMAIIHETO MCIOJIb30BAHMUS)
U MEHBIIUM KOJMYECTBOM HACTpoek (4ro aaxe Oonblie uioc 4yeM wMuHyc). Ona
o0OecreuynBaeT KOMIUIEKCHYIO 3allUTy Ballero KOMIbIOTEpa OT pa3IUYHBIX BHUJIOB
UH(DEKIMI pacpoCTpaHAIOMUXCs pa3nudHbiMU yTsMu. Kpome Toro antuBupyc AVAST
Home Edition

UMEET OOHOBIISIEMYIO aHTUBUPYCHYIO 0a3y (0OHOBJIEHHE IPOUCXOAUT aBTOMATUYECKH MPU
MOJKJIIOYEHUH K HHTEPHETY) YTO JAET BO3MOYKHOCTD 3aIIUIIATHCS M OT HOBBIX BUPYCOB.
Takue BO3MOXKHOCTH OBIBAIOT TOJIBKO y TUIaTHBIX aHTHBHPYCcOB, HO AVAST Home Edition
— 3TO MCKJIIOUEHHUE.

g 6ecrmaTHoro ucnonbs3oBanus antuBupyca AVAST Home Edition ¢ BO3MOXHOCTBIO
ero OOHOBJIEHUS Ha MPOTSKEHUH LEJIOT0 T0/1a JOCTaTOYHO MPOUTH OECIUIaTHYIO
peructpanuio u ckadarb Avast 6ecruiatHo Home Edition.

3alinute Ha calt Avast! (http://www.avast.ru)

VYcTaHoOBUTE Ha CBOM KOMIBIOTEP AHTUBUPYCHYIO IPOTPaMMYy JI JOMAIIIHETO
WCIIOJI30BaHUS, pa3Melliasi MMKTOTPaMMBbI 3TOTO aHTHBUpPYca Ha PabodeMm crote.

CoxpaHHTe CKPUHILIOT pabovero crojia ¢ MUKTOrpaMMaMy YCTaHOBOYHOTO (aiina
AHTUBHpPYCA U MUKTOIPAMMON CaMOT0 aHTUBUpPYCA C UMEHEM Virus.jpg.

Otonuute cKpyuHIIOT Virus.jpg npenoiaBaTelto.
3amanue 1JI CaMOCTOSATEJIbHOM PadoThI:
1 BapuanT

VYcranosuts Ha 1K nporpammy Wise Calculator
Kanbkynarop i MH)KEHEPHBIX U HAYYHBIX BBIYUCIICHUH C OYEHb OOJIBIIIUMU
BO3MOKHOCTSIMH.

CaliT nporpaMmbi:

Onumure 3TaIbl MPOIecca YCTAHOBKHU | yAAJICHHSI IPOTPAMMBI
VY nanure nporpammy Wise Calculator

OmnwuimmTe ATaIsl Mporecca yaaleHus IPorpaMMbl

N3y4nTh OCHOBHBIC TEPMHUHBI POTPAMMHOTO 00ECTICUCHUS
2BapuaHT

1.YcranoButs Ha IIK porpammy Stamina
[Tporpamma-TpeHak€p AJIsA TEX, KTO XOUET HayYUThCs HAOUPATh TEKCT Ha KJIaBUAType BCEMHU AECATHIO
nanbuaMu. CalT IporpaMmsl:
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2.0nummuTe 3Tansl NpoLecca yCTaHOBKU MTPOTrPaMMBbl

3.Y nanure nporpammy Stamina

4.0nummre 3Tarbl npolecca yJIajJeHus MporpaMMbl
5.M3yunTh OCHOBHBIE TEPMHUHBI IPOTPAMMHOT0 00ECTICUCHHUS
3 BapuaHT

1.YcranoButs Ha [IK mporpammy CCleaner
CCleaner - yruinuTa 115 YUCTKM MycOpa B ONIEPALIMOHHON CUCTEME.

JdomalwHaga CTpaHuua:

2.0nummuTe 3Tarbl IpoLecca YCTAaHOBKH MPOTPaMMBbI
3.V nanute nporpammy CCleaner

4.0nummure 3Tarsl npolecca yJIajJeHus MporpaMMbl

5./3yunTh OCHOBHBIE TEPMHUHBI TPOTrPAMMHOT0 00ECTICUCHHUS

4 BapuaHT.

YcranoButs Ha IIK nporpammy 7-Zip
ApXHBaTOp C BBICOKOM CTEIEHBIO CHKATHUS.

JomalwHas cTpaHmua

2.0nummTe Tansl Npolecca yCTaHOBKU MPOTPaMMBbl

3.Y nanute nporpammy CCleaner

4.0nuiurTe 3Tarbl Ipoliecca y1ajJeHus MporpaMMbl
5.M3yunTh OCHOBHBIE TEPMHUHBI IPOTPAMMHOTO 00ECTICUCHUS
S BapuaHT

VYcranosuth Ha [IK nporpammy Avira AntiVir PersonalEdition Classic
AntiVir Personal Edition - 3To aHTHBHpYyCHas IporpaMma, KOTOpasi MOXKET ONPEACNIATh U
YAAIATh BUPYCHI.

JoMaliHAg cTpaHuua:

2.0nummuTe 3Tansl NpoLecca yCTaHOBKU MTPOTrPaMMBbI
3.Ynanure nporpammy CCleaner

4.0nuimmre 3Tansl npouecca yaaJleHNus MporpaMMsl

5.M3yunTh OCHOBHBIE TEPMHUHBI TPOrPAMMHOI0 0OECTIEUCHUS

6 BapuaHT

VYcranoButs Ha 1K nporpammy Dr.WEB Curelt!
OT10 OecriaTHas aHTUBUPYCHAs yTHIMTa Ha ocHOBe ckanepa Dr.WEB, koTopas ObicTpo u
3(GEeKTUBHO IPOBEPUT M BHUICUHUT, B CIIydae HEOOXOAUMOCTH
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1.

JdomalwHaga CTpaHuua:

2.0nummuTe 3Tansl NpoLecca yCTaHOBKU MTPOTPaMMBbI
3.Ynanure nporpammy Dr. WEB Curelt!
4.0nummre 3Tansl nporecca yaaJleHus MporpaMMsl

5.M3y4nTh OCHOBHBIE TEPMHHBI IPOTPAMMHOT0 00eCIICUeHHUs

7 BApuaHT

VYcranoButh Ha [IK nporpammy Kmo xouem cmamos OT/IHHHUKOM?!

Hrposas cuctema TeCTUpOBAHUA.
CaiiT NnporpamMmbi:

OnummTe 3Tamnsl NpoUecca yCTaHOBKU MPOTPaMMBbI
VY nanure nporpammy Kmo xouem cmame OT/THIHUKOM?!

OnuimTe Tansl nponccca yaajJdCHu:A IporpaMmMbl

HSY‘-II/ITB OCHOBHBIC TCPMHHLBI IPOTPaMMHOTO oOecrneueHus

IHopanok BLINOJHEHHUS PA00OTHI:

[ToBTOPUTH TpeOOBaHMUS MO COOMIOACHUIO TEXHUKU O€30TMaCHOCTH.
Bxmrouenue 11K 101kHO TPOU3BOIUTECS B CIEAYIOLIEH MOCIEI0BATEIbHOCTH:
BKJIFOUHUTDH MPUHTED (ECIHU OH HYKEH);

BKJIFOYUTH MOHUTOP;

BKJIFOUUTH CUCTEMHBIN OJIOK.

[lepen BeIKIIFOUEHUEM KOMITHIOTEpA 3aBEPILIUTE BCe paOOTAIOIIHE TPOrPaMMBbI U
nooxauTe 1-2 cex. (3to HeoOxoaumo, eciim Ha BameM 1K mperycMOoTpeHo K3IUpoBaHue
nuckoB). Jlanee He0OX01UMO:

* BBIKJIIOUUTH CUCTEMHBIN OJIOK;

* BBIKJIIOUMTD MIPUHTEP (€CIIM OH OBbLT BKIIOYEH);

* BBIKJTIOYUTH MOHUTOP.

. O3HaKOMUTHCS C MyHKTaMH MPaKTUYECKON paboThI;

. OdopMuTe CBOM OTYET COTTIACHO CEABMOMY IMyHKTY JaHHON MPaKTUYECKON pabOThI;

6.3.BeImonHuTe 33JJaHNE B COOTBETCTBUU CO CBOUM BAPUAHTOM;
6.4. Cnenaiite BBIBOJI O TIPOJIeTIaHHOM padoTe.

Coaep:kaHue oT4eTa:

HazBanwue, nienp pa®oThI, 3aaHue JaHHON MPAKTUUECKON paOOThI.
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2. Homep BapuaHTa, ycioBue 3ajaqi CBOETO BAPUAHTA U €€ PEILEHUE.
3. IlepeueHb KOHTPOJIBHBIX BOIPOCOB.

4. BriBoj 0 mpojienaHHol padoTe.

IIpakTHueckas padora 26
Nucranasinus, AMArHOCTHKA AJbTEPHATHBHBIX ONEPANMOHHBIX CHCTEM

Ilenb: OCBOUTH MPOLEAYPY MHCTAIUISIUMU ceTeBoil oneparonHoi cuctemsl (OC) Ha npumepe
Windows 2000 Server 1 3aKkpenuTh HaBBIKH CO3/IaHUSI MYJIbTUCUCTEMHOM 3arpy3KH KOMITBIOTEPA.

3aganue
Ycranoute OC Windows 2000 Server B Hepa3MeUeHHYIO 0071aCTh TUCKA.
WHcTammupoBaTh qpaidBephl almapaTHbIX CPEICTB MATCPUHCKON TUIATHI.
OTpenakTupoBaTh CUCTEMY MYJIbTH3ArPY3KH KOMITHIOTEPA.
HNucrammposatk makeT Microsoft Office.
YcranoButs naker VMware Workstation.
TexHOI0THS BBIOJHEHHUSI

PabGora BBIMONHSIETCS B KOMITBIOTEPHOM KJIACCE HA KOMITBIOTEpaX, Ha KOTOPBIX CTYACHTHI
pabotaq B  paMKax y4eOHOW  JUCHUIUTMHBI  «BBIYMCIMTENBHBIE  CHUCTEMBI, CETH U
TEJICKOMMYHUKaUM». Ha 3THX paboumx MecTax CTYJISHTHI UMEIOT IEPCOHAIBHBIC OIECPAIlMOHHEIC
cucrembl Windows XP, B KOTOPBIX OHH UMEIOT IIpaBa aJIMUHUCTPATOPA.

Hecmotps Ha TO, uTo yx)e pacmnpocrpansercs OC Windows 2003 Server, B kauecTBe y4eOHOTO
6azoBoro cepsepa ucnoiaszyercs OC Windows 2000 Server, Tak kak /uis HEro pa3paboTaHo OoJbliie
WCIIPABIICHUH, U IPUHIMITHATFHOW Pa3HHIIBI B padOTe OCHOBHBIX a/IMHHHUCTPATUBHBIX CIIY’)KO B ATHX
OTIepPAIIMOHHBIX CUCTEMAaX HET.

SNk w =

IInan npoBeneHnst 3aHATHSA:
1. O3HakoMHUTBCA ¢ IpOorpaMMHBIM obecriedenreM VirtualBox.
2. Co3aarh BUPTYaIbHYI MALIMHY MCXOJS W3 MPEOCTaBI€HHONH MH(OpMAMM O MUHMMAaJIbHBIX
anmnapaTHbIX TpeOOBAaHMI MpeIaraéMoi K yCTaHOBKE M U3ydeHHIo ornepaniioHHoH cuctemsl (OC).
3. Ycranosuts OC Ha BUpTyanbHbIH KoMIibloTep. Pazo0Opate npouecc ycranoBku OC Ha 3Tansl.
4. [103HaKOMUTBCSI C OCHOBHBIMH T'pYyIIIaMy porpaMM Bxoasaumx B cocras OC.
OobopynoBanmue:
ArnmapaTtHas 4acTh: IEPCOHAIIBHBINA KOMITBIOTED, CETEBOM WIIM JIOKAJIbHBIN IIPUHTED.
[IporpammHuas yacTe: nporpamma VirtualBox, ycTaHoBouHbIH Juck iub60 ob6pa3 mucka ¢ OC
Windows XP, TrexcToBsrii mporeccop Microsoft Word.
Kparkue Teopernyeckue CBeeHUSA:
OnepanvoHHasi cucreMa — KOMIUIEKC Mporpamm, oOecreyrBarouiil yrnpaBleHne annapaTHbIMU
CpeACTBaMHU KOMIIbIOTEpA, OPraHU3yIOUIMH paboTy ¢ dailaMu U BBINOJIHEHHE MPUKIAIHBIX
MIPOrpaMM, OCYIIECTBISIOIUI BBO/ 1 BbIBOJI JAHHBIX.
OOummMH  clioBaMH, OIEpallMOHHAas CHUCTeMa — 3TO MEpBBI M OCHOBHOW HAOOp Mporpamm,
3arpyxaromuiics B koMmmnpiotep. [loMmumo Boimeyka3zaHHbIX QyHKIMHE OC MOXET OCYHIECTBIATh U
JpyTUe, HalpuMep MpeaoCcTaBIeHHEe O0IIEro MoIb30BaTENbCKOro HHTepdeiica u T.11.
Ceronns Hanbosiee U3BECTHBIMH ONEpaIlMOHHBIMU cucTeMaMu sBIsIIOTCs OC cemerictBa Microsoft
Windows 1 UNIX-noo0HbIE CHCTEMBI.
OcHoBHbIE (PYHKIIH ONEPALUOHHBIX CUCTEM:
— 3arpy3ka NpujoKEHUI B ONIEPATUBHYIO NAMATh U UX BBINOJIHEHHUE.
— CTaHaapTU30BaHHBIN TOCTYII K IepU(EepUTHBIM yCTPOHCTBaM (YCTPOHCTBA BBO/Ia-BBIBOJIA).

73



— VYmnpaBineHue ONEepaTUBHOM NaMAThIO (paclpeiesieHue MeXAy MpoleccaMu, BHUPTYyalbHas
MaMSITh).

— YmpaBiieHue JOCTYIOM K JaHHBIM Ha SHEPTOHE3aBUCHUMBIX HOCUTENSAX (TaKUX KakK MKECTKHUI TUCK,
KOMITAKT-I¥CK | T. J1.), OpPTaHU30BAaHHBIM B TOW WJIM HHOU (aillIoBOI crucTeMe.

— ITonwp3oBarenbckuii mHTEPPEIIC.

— CerteBble Onepanuy, NOJJIEPHKKa CTEKA IIPOTOKOJIOB.

JlononHuTeNbHBIE QYHKIUH:

— [apanmenbHoe Uiy nceBoNapalieIbHOE BBIIOIHEHHE 3a/1a4 (MHOT03aa4uHOCTb).

— B3aumopeiicTBue Mexay mpoleccaMu: OOMEH TaHHBIMH, B3aUMHAasi CHHXPOHU3aIUS.

— 3ammTa camMoOM CHCTeMbl, a TaKK€ I0Jb30BATEIbCKUX JAHHBIX WU MpOTrpaMM OT JEUCTBUI
0JIb30BaTeseH (3T0HAMEPEHHBIX MITU 10 HE3HAHUIO) W PUIIOKEHUH.

— Pa3rpanunuenue npas JoCTyIa ¥ MHOTOIOJIb30BATEIBCKUM PEeXKUM PabOTHI

IpakTnueckas padora 27
TpanchopmaTopHas U KOHIEHCATOPHAs Pa3BsA3Ka

Henb paboTsl: U3yunth OCHOBHBIE CBOWCTBa paboThl TpanchopmaTopa .HayuuTbes ompenensitsh
koaddurment Tpanchopmanuu u KI1JI rpanchopmaropa.

[TpoBenenue paboThI:
1. 3anmycTUTh aHUMALKIO.

2. BpICTaBUTh 3HAYCHHE KOJHYECTBA BHTKOB B HGpBH‘IHOfI u BTOpH‘IHHOfI KaTyllKu 110 CBOWM
BapHaHTaM U NOAKIIOYHNTD IEPBYIO KAaTYIIKY K HCTOUHHUKY NIEPEMECHHOI'O TOKA.

1Bapuant - N1=184 N2=42
2BapuanT - N1=234 N2=262
3BapuanT - N1=204 N2=92
4Bapuanrt - N1=84 N2=92
5Bapuant - N1=404 N2=272

3. Omnpenenutp k03pduuuent tpanchopmanuu no ¢opmynam K=NI1/N2 u K=U1/U2. u ckazars
KaKo# 3To TpaHchopmaTop

4. Onpenenuts 3/IC ogHOro BUTKA B NMEPBUYHOM M BTOPUYHOM KaTylIKe .3Has , 4TO HANpPSHDKEHUE
npuMepHo paBHO oOmeMy DJIC KaTymIKd M KOJUYECTBO BUTKOB HAa KaKIH KaTyIIKe BBl MOXKETe
onpeaenuts DJIC ognoro Butka.llo pe3ynapraram pacuera caenaTh BbIBOI.

5. Harpysure Tpancdopmarop (IOJKIIOUUTE PEeocTaT KO BTOPUYHOW KaTyIIKe, CONMPOTHBIEHHE Ha
peocrate Tporath He Haso) OnpeaennuTe MOIIHOCTh TOKA Ha MEPBOil KaTylke 1 Ha BTopoil. CpaBHUTH
9TH 3HAYEHUS U CAEIATh BBIBOJ.

6. Onpenenuts KIIJI Tpancdopmaropa o ¢popmyne KIT/1=P2/P1*100%

7. Beruncnuthb u cpanuth otHomeHue 11/12 u U2/U1 u cnenath BBIBOLI.
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8.IIpoBepTe 3a MOKa3aHUAMU aMIIEpMeETpa MOJKIIOYEHHOIO K NEPBUYHOM KaTyIIKe IIPU MOAKIIOYCHUH
Harpy3ku Ko BTOpuUYHOW. Ilodemy Ipu NOAKIIIOYEHMM HArpy3KM KO BTOPUYHOM KAaTyIIKE , TOK B
IIEPBOM KATYIIKHU BO3PAcTacT .

9. Co3paiiTe KOPOTKOE 3aMbIKaHHE HAa BTOPUYHOM KaTylIKe (TOJ3YHOK peocTara MepeBecTH B KpaliHee
BepxHee nonoxenue).lIpocienure 3a nokazaHUsIMU IPUOOPOB U 3aAMHUIINTE Ballle HAOIIOICHHE.

IIpakTuyeckas padora 28
Heucnpasuoctu annaparnou yactu HX KM/ ux xapakrep nposiBjieHus, METOAUKA
HX YCTPAHEHUS.

Turnosple NpUYMHBI BO3HUKHOBEHHUS HeucnpaBHOCcTed anmapartHord vactu HOKMJI moxkHO
YCIIOBHO Pa3JeIUTh Ha CICIYIOLIUE TPYIIIIbL:
*  HewucnpaBHocTu u3-3a ecrectBeHHoro crapenus HXXM/J;
*  HewucnpaBuoctu, 00ycIOBICHHbIE HEBEPHBIM PEKUMOM dKCILTyaTalluH;
*  HewucnpaBHocTH, CBS3aHHBIE C OIIUOKAMU B KOHCTPYKIUH.
*  HewucnpaBHoctu u3-3a ecrectBeHnoro crapenus HXKM/I.

HeucnpaBHocTu u3-3a ecrectBeHHOro crapeauss HXXKM /]

[Ipy mpaBWIBHON SKCIUTyaTallud C COOJIOJEHUEM BCEX TEXHUYECKHX TpeOOBaHMI B
KayeCTBEHHO M3rOTOBJICHHOM HAKOIIWUTENE HAOJIOAETCsl MIPOLIECC €CTECTBEHHOTO cTapeHus. CuiibHee
BCEr0 €My ITOABEPKEHBI MArHUTHBIE IUCKHU.

Bo-miepBbIx, co BpemeHeM ociabeBaeT HaMarHWYEHHOCTh MUHMMAJIBHBIX WH()OPMAIMOHHBIX
OTIIEYATKOB, ¥ T€ YYACTKU JUCKOB, KOTOPBIE PaHbIlle YUTAINUCH 0€3 Mpo0IeM, HAUMHAIOT CYUTHIBATHCS
HE C TIEPBOTO pa3a WJIH C OIIHOKaMHU.

Bo-BTOpPBIX, IPOUCXOANUT CTAPEHUE MATHUTHOTO CJIOSI IMCKOB.

B-TpeThux, Ha TuIacTMHAX MOSIBJSIOTCS L@panuHbl, CKOJbI, TPEIUHBI U TIp. Bece 310 mpuBoAUT
K MOSBJICHUIO TTOBPEKIEHHBIX CEKTOPOB.

[Tporiecc HOPMABHOTO CTapEeHUS TUCKOB JOCTATOYHO IIUTENbHBIM M OOBIYHO PACcTATUBACTCS
Ha 3...5 Jer.

Cnenyer ormetuth, yTo st HXXMJ[ naubonee OnarompusiTHBIM SIBISIETCS HETPEPHIBHBIM
peXUM paboThl, a HEe cTapT/cTONHBIA. [103TOMY AOBOJIBHO J0JITO CIy’aT HaKOMUTEIU B IMOCTOSHHO
paboTarouMX cepBepax, paclojOXKEHHBIX B CIELHAIbHOM TIOMENIEHMM WIW CTOMKe, TI7ie
MO//IEPKUBAIOTCSI HOPMAJIbHBIE KIIMMAaTUYECKHE YCIIOBHS.

HeucnpaBHocTH, 00yc/10BJICHHBbIE HEBEPHBIM PEKMMOM IKCILIyaTalMU

SBnsaroTcs  Hambosee pacmpocTpaHeHHas mnpuynHa oTkaz3oB HXXMJ[ k  oCHOBHBIM
paspymaronmmM GakrTopaM KOTOPOro OTHOCATCS:

*  IIEeperpes,
*  yJIapHbIE Harpy3Ku
*  CKAuKM HaNpsHKEHMS MTUTAHMS.

BaxubiM TemmepaTypHbIM I[OKa3aTeJleM SIBIAETCS CKOPOCTb HW3MEHEHHUS TeMIIepaTyphl,
KoTopas He aokHa mnpesblmarh 20°C/gac B pabouem cocrossHuM U 30°C/gac B Hepabouem.
[IpeBblilieHNE CKOPOCTHM pPa3orpeBa OYEHb OMACHO JJII MEXaHWKHM HAKONMUTENEeWM M Ha3bIBaeTCs
TEPMUYECKUM YAAPOM.

MexaHnuyeckue BO3JIEHCTBUSL HA TePMOOJIOK T'YOUTENbHBI Ui MPEUU3UOHHBIX MEXaHHUYECKUX
yacTell HakomuTess. Y AapHoe BO3AeCTBHE Ha TepMOOJIOK BBI3BIBAET KOJeOaHUs TOJIOBOK, KOTOpHIE
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MIPOU3BOJAT CEPUI0 YAApOB MO MOBEPXHOCTH IUCKOB, YTO HEM30EKHO MPUBOAUT K MEXaHUUYECKUM
MOBPEXKACHUSIM IIJIACTHH U TOJIOBOK.

Cepbe3Hyr0 oOmacHocTb sl djekTpoHHoM vacthn HXXMJI wmoxeT mpeacTaBiisiTh
HEKAaYeCTBEHHbIN OJIOK NUTaHMUs IEPCOHAIBHOTO KOMIIbIOTepa. HampsokeHuss NUTaHUS JTOJIKHBI
HaxoauThes B npenenax +5 B + 5% u +12 B + 10% npu gonyctumoil amrmutyne myiascanuid 100 mB
u 200 MB cooTBeTCTBEHHO.

HencnpaBHocTH, CBSI3aHHBbIE C OIIUOKAMM B KOHCTPYKIIUH

B nocnennee Bpemst kadectBo HJKMJI CHH3MIIOCH, O 4€M CBUIETENBCTBYET 3HAYUTEIIBHOE
COKpAILEHUE FapaHTUHHOr0 CPOKa IKCILTyaTallud OCHOBHBIMU IPOU3BOIUTEISIMHU.

[110X0l KOHTaKT B Ur0JbYaTOM Pa3bEME, COCIMHSIONIEM IUIATY 3JEKTPOHUKH U MUKPOCXEMY
npeaycuinTens Ha OJIoKe TOJIOBOK. B pe3yibrare mioxoro KOHTaKTa B pa3beMe MPOUCXOIUT 3alUCh
HEeBepHOW HMH(OpMaLUU B TeXHOJOrnmyeckue OaiTel cexTopa, Hampumep B mojie CRC-koma. Ortot
NeGeKT MOXKeT MNPHUBECTH K HOBPEXKICHHUIO CIY)KeOHOH HH(OpPMAaLMU, BOCCTAHOBUTH KOTOPYIO
HAKOIHUTEJIb TP CJEAYIOIIEM BKIIOUEHUH MUTAaHUS HE CMOJKET.

HekauecTBeHHas mailka MUKPOCXEM Ha 3aBOfe-U3roToBHUTENE. Takue NeeKThl MPOsBISIOTCS
IPUMEPHO Yepe3 roJ] 3KCIUTyaTallud HaKOMUTEls, KOTJAa BO BpeMsi HOPMaJbHOW pabOThl HAaKOMUTENb
BJPYT BBIKIIOYAETCS M OOJIBbIIIE HE 3aIycKaeTcs («3aBUCAET») JIMOO HAUMHACT «CTy4aTh» TOJIOBKAMH,
YTO MOKET MPUBECTHU K MOBPEIKICHUIO MEXaHUKH W/WJIH CITY)KEOHON MH(POpMAIUH.

HekauecTBeHHBIE MHUKPOCXEMBI, KOTOPBIE BBIXOJIAT W3 CTPOS NP JJIMTEIBHOM HarpeBe, He
IPEBBIMIAIOIIEM JIOIYCTHMBIE Mpeaeibl. JledheKkT MOKHO UCTIPaBUTh 3aMEHOW MUKPOCXEMBI.

HecoBepiieHHast KOHCTpYKUUS TUAPOAMHAMUYECKOTO MOJALIMIIHHMKA, MHPUBOJALIAS K
BO3HUKHOBEHUIO B TMIOJIOCTM CMa3KM 4YacTHUIl CTPYKKM U, KaK CJIEACTBHE, 3aKJIMHUBAHUIO
LINMWHEIBHOTO JBUTATEIS.

HekauecTBeHHOE KpeIlJieHHE [MCKAa Ha UIMHUHIENe, B pe3yjibTare dYero OWEHHe AucKa
IIOCTOSIHHO BO3pacTacT M BbI3BIBAET pa3pyIICHHE MOAIIUIHMKA B UIMUHAEIBHOM JIBUTaTElIE;
HOSABISETCA IIyM MpHU pabOTe HAKOMMTENs, a dYepe3 HEKOTOpoe BpeMs -Je(eKTHbIE CEKTOpHI,
MOCKOJIbKY M3-3a OMEHMS JIMCKa «IaIbHUE» JOPOKKH HAYMHAIOT TIOXO CUUTHIBATHCS.

HexauectBennbie Mukpocxemsl JIIII3Y (flash), koTopble MOryT mOTEpATh XpaHUMYIO B HUX
MUKpOINpOrpaMMy BCJIEJICTBUE YTedyku 3apsina npu Harpee. [lepesamucats II3Y MoxHO Ha
CHEIHaIbHOM MPOrpamMmarope Ju00 B TEXHOJIOTUYECKOM PEXUME paObOThl HAKOIUTEIIS.

OmmOKku B MHKpOIporpaMMe YIpaBlieHUs HakomutenaeMm. [Ipom3BoauTenu HakonmuTeled He
nyOIUKYIOT HHGOPMAIIHIO O XapaKTepe OMMUOOK U UX MOCIEICTBUIX, HO OOHOBJICHUSI MUKPOITPOTPaAMM
BBIITYCKAIOT JOCTaTOYHO PETYISIPHO.

CuMITOMBI HEMCIIPABHOCTH HCKA

IlepBasi m camasi momyJisipHAs - [IPH [10/1a4€ MUTAHUS HA TUCK C HUM HE MPOUCXOAUT BOOOIIE
HUYEro, OH MOJHOCTHIO MOJIYHUT U JJaK€ HE PACKPYUHMBAET INMUHACIbHBINA JBUTATENb, TUOO MBITAETCS
9TO JIesIaTh, HO HE HabUpaeT Hy>KHbIe 000pOThI. [1000HBIN CUMIITOM MOXET NMPUCYTCTBOBATh OTTOTO,
YTO 3aKJIMHHUJIO CaM JIBUTaTesb, JIMOO TOJOBKH yNajid Ha JAUCK M NPUIMIUIM K HEMy (Takoe ObIBaeT
IIPAKTUYECKH HA BCEX COBPEMEHHBIX NMCKAX, T.K. TOJOBKM HJCAIBHO OTIIOJMPOBAHBI U BO3HUKAET
b dext nuddysun).

Bropasi HeuCIPaBHOCTD - TUCK HOPMAJIbHO PacKpy4HMBaeTCs, HO OTCYTCTBYET paclapKOBKa
TOJIOBOK - XapakTepHbI Tuxuil miendyek. IlomoOHoe BO3HMKaeT peaKo, T.K. YacTO YIpaBlIEHHE
NO3ULIMOHUPOBAHUEM TOJIOBOK (cepBOCHCTEMA) M TpexQasHblii TeHepaTop Ul IUIMUHAEIBHOTO
JIBUTaTelIsl pa3MeIleHbl Ha OJIHOM KPHCTaJlIe, U €CIIM U BBIXOJUT U3 CTPOsl, TO KAaK MPABUIIO BCE CPa3y
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WIN paclapKOBKH HE MPOUCXOAMUT MOTOMY, YTO 00OpBaslach KaTyIIKa MO3UIMOHUPOBAHUS Ha OJIOKe
T'OJIOBOK.

Tperbsi HeMCIPABHOCTD - JUCK HOPMAJIbHO pEKANIUOpPYeTCs MpHU BKIFOUYEHUHM IMHUTAHUS U HE
M3J1a€T MOCTOPOHHUX 3BYKOB, HO IIpH 3TOM He ompenenssercs B BIOS, a nazBanme mopenn He
COOTBETCTBYET TOMY, KOTOpOE HAlHMCaHO Ha CaMOM JHWCKe, JUOO B HAa3BaHWU MPHUCYTCTBYIOT
HETOHSTHBIE CUMBOJIBI. B TakoM citydae oueHb 4acTo ObIBae€T HEHCIIPABEeH IJIaBHBIM MHTEp]eHCHBII
YUIl Ha IUIaTe DJIEKTPOHUKH. [IpOM3BONMTH 3amuCh Ha TAaKOM HAKOIMTEIb KAaTErOPUYECKU HE
PEKOMEHIYETCs, T.K. B CJIECACTBUE HEUCIPABHOCTH IUMHBI JAHHBIX MOXXHO IIOBPEAUTH JAHHBIC Ha
JIUCKE.

YeTBepTasi HEMCIPABHOCTD - CBSI3aHHASA C J€(PEKTOM MUKPOCXEM, KOTOPBIE JETPaTupyIOT OT
IIOCTOSIHHBIX TEIUIOBBIX PACIIMpEHUi (TemIepaTypHoro rpaaueHra). IlposBisercss HeMclpaBHOCTb B
OCHOBHOM C IIPOI'PEBOM, T.€. KAKO€ TO BpeMs JAUCK OTIUYHO paboTaeT, a 3aTeM HaYMHAET CKPEeXeTaTh ,
CTy4aThb WJIM OCTAHABJIMBATh JIBUTaTEb.

HeucnpaBuoctu annapatHoii yactu HKMJl IDE mokHO pasgeJuTh Ha cCieaymoumme
rpynbI:

- HEMCIPABHOCTh HAYaJIbHON MHUIMAIN3ALINN;

HCHUCIIPABHOCTH CXEMBI YIIPABJICHU A IITUHACIBHBIM ABHUTATCIICM,

HCHUCIIPABHOCTH CXEMBI YIIPABJICHHUA IMTO3UIITUOHUPOBAHUCM

HCHUCIIPABHOCTH KaHaJla I-ITGHI/I?[-HpeO6pa,30BaHI/Ifl JaHHBIX,

HEHUCIPABHOCTh KaHAJIA 3alIMCH, CXEMbI PEIKOMIICHCAIMN JaHHbBIX;

- pa3pylIeHHEe CITyKeOHON HHPOPMAITUH.

HeucnpaBHOCTM HAYaJbHOM WHMIUAIU3AUMUA TPUBOJAAT, KaK MPABWIO, K MOJHOU
HEPaOOTOCTIOCOOHOCTH HAKOIIUTEIS.

B HXMJ[ ¢ Takoii HEMCHpPaBHOCTbIO OYEHb YACTO Ja)Xe€ IUMUHJIEIbHBIN JBUTATENb HE
3amyckaercsi (B CIEACTBHE TOTO, YTO YIPABISIOMIUNA MHKPOMPOIECCOP HE BBLAACT pa3pellieHre Ha
3alycK) WIM 3allyCKaeTCs, 3aTEM OCTAHABIIMBAETCS U CHOBA 3aIyCKaeTCs U T.JA., HO BO BCEX CIIydasix
HXM/I ne hopmupyer kox SOH B peructpe cocTosiHus.

OCHOBHbBIE TTPUYMHBI, IO KOTOPBIM YIPABIAIOMIMI MUKPONPOLIECCOP HAKOMUTENS HE MOXKET
BBITIOJIHUTh HAYAJIbHYIO MHUIUATIU3AIUIO:

HEUCIPaBHOCTh CXEMBI cOpoca;

HEHUCIIPABHOCTH KBAPUECBOT'O TAKTOBOI'O T€HEPATOPA,

pa3pylIeHUE YIPaBIAOMIEH MUKPOIIPOTPAMMBI B IAMSITH ITPOTpaMM;

HEHCIIPABHOCTb YIPABJIAIOIET0 MUKPOIIPOLIECCOPA;

HEUCTPABHOCTH OJJHOKPHUCTAIIBHOTO MUKPOKOHTpoJutepa. st
JIOKAJIM3AIUM HEUCTIPABHOCTH:
Heo0xoaumMo npoBepuTh:
* TUTAIONIME HANPsHKCHWS HAa  YOPABISIONIEM  MHUKPOIPOIIECCOPE  OJHOKPUCTAILHOM
MUKPOKOHTPOJLIEPE,
*  BO30YXKICHHE KBapIIEBOTO PE30HATOPA, OIKIOUEHHOTO K YIPABIIAIONIEMY MUKPOIIPOIIECCOPY,
WJIH TIPUXOJ TAKTOBBIX UMITYJIBCOB €CITH MCIIOIB3yeTCsl BHEITHUI reHepaTop,

¢ BCC CXEMBI CUHXPOHH3all HAKOITUTECIIA.
IIpoBeputs cxemy copoca HIKM/I.
JI71st 5TOTO 3aMBIKAIOT W Pa3MBIKAIOT KOHTAKThl 1 ¥ 2 mHTEephEHCHOTO pazbeMa HAKOIUTENS 1
ocrmutorpadom HabmroMa0T mpoxoxaeHue curnana «RESET» Ha ynpaBnsromuii Mukpomnpoieccop u
OJIHOKPHUCTAJILHBIA MUKPOKOHTPOJLIEP.
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Ecnu Ha ympaBisiromuii MEKPOITPOLIECCOP MPUXOAST TAaKTOBBIE UMITYJIbCHI (1M BO30YK1aeTCs
KBapLEBbIil pPE30HATOp, MOAKIIOUEHHBIM K MHUKpOMpoIeccopy) U cxema cOpoca paboTtaer, TO
MUKPOIIPOLIECCOp JODKEH OTpadaThiBaTh YIPABISIOUIYI0 MPOTrpaMMy, O YE€M CBUJETENIbCTBYIOT
umMnyibcbl Ha BeiBogax ALE, RD, WR.

Ecnu xBapueBblid pe30HATOpP, MOJAKIKOYEHHBIA HEMOCPEACTBEHHO K MHKPOIPOLIECCOPY, HE
BO30YXKIaeTcs WM OTCYTCTBYIOT HMMITYJbchl Ha BbiBoge ALE,TO ckopee Bcero HewcrnpaBeH
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PI/IcyHOK 41 - Tunosas NpUHOMIIMAJIbHAasA CXeMa YyIpaBJ/JeHUS JIIMHHACIbHbBIM

YIPABISAIOUUI MUKPOIIPOLIECCOP HAKOTIUTETIS.

HeuncnpaBHoCTh cXeMbl YNIPaBJIeHUsI IINUH/IEJbHBIM IBUTATEIEM.

Ecnu mpu BKIIIOYEHWW TUTAHUS HAKOMMTEINS WUNUHOENbHLIN O8Ueamenb He 3anyCcKaemcs,
HEOOXOAMMO YOEIUTHhCS B HCIPABHOCTH TE€PMOOJIOKA, TMOJKIIOYMB K HEMY HCHPAaBHYIO IUIaTy
AJICKTPOHUKHU.

Ecnu Takoli BO3MOXHOCTH HET, TO MPOBEPSIIOT CONMPOTUBICHHE 0OMOTOK ((ha3) MIMUHAETEHOTO
JIBUTATENs, KOTOPOE JOJIKHO COCTaBIATH MpUMEpHO 2 OM OTHOCHUTETHHO CPEHEr0 BBIBOJIA, & 3aTEM
MepeXOJIAT K MOMCKY HEMCITPABHOCTH Ha TUTATE YIIPABJICHHUS.

MHoraa 3amycK MIHHIEILHOTO IBUraTeNs HEBO3MOKEH U3-32 MATHUTHBIX HPHITAIIAHAA
TOJIOBOK K JIMCKaM.

Kputepusimu 3anmycka INUHIEIbHOT0 IBUTATEIN SIBJIAIOTCS:

* Hanuume nuraroiiero HampsHKEHNUE Ha MUKPOCXEME YITPaBIICHUS,
* Hanuuue onopHOM TAKTOBOW YaCTOTHI
* Hanuume curHana paspenieHus Ha 3aImycK.

[Tocne BKJIIOYEHMS] MUTAaHUS KOHTPOJIUPYIOT HAJIWYUE HMITYJIbCOB IIyCKa JBUTaTess
ammuntynoit 11 - 12 B no tpem ¢daszam Ha konTakrax J14, J13, J12 (cm. Pucynox40). Ecnu, no kakoi
HU Oyabp u3 (a3 Hanpsokenue menbine 10 B, To Hemcnpasna m/c U3. Ilpu Takoil HeucrnpaBHOCTU
IINUAHAETBHBINA ABUraTellb HE MOXET HaOpaTh HOMUHAJIbHBIE 0OOPOTHI M KaK CII€ACTBUE MarHUTHbBIE
TOJIOBKH HE paclapKOBBIBAIOTCS.
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KoHTponmpoBaTh CKOpOCTh BpalleHUs MIIUHIAEIBHOIO JBUTATENs] MOYKHO [0 HMITYJIbCaM
NMHJAEKC na xonTponsHO#i TOouke E35 (mpm ycranoBimeHHOW 1uiate Ha repmo0iok). I[lepuon
cinenoBanus umiyinscoB MHIIEKC cocrasmnsier ~12 mc, mupuna nmnyiasca MHAEKC ~140 He.

Ympasnsercs M/c U3 curnanom START. [[ns 3amycka mmuanensHoro asuratens START=1,
it octanoBa START=0.

Pacnipenenennem ¢az 3anumaetcs m/c U6 co cBoux BeBonOB Fcl - Fc6, ammmuTyna curaanos
ynpasienus TTL.

OOpatHas CBA3b IO CKOPOCTH BPAIIECHUS OCYLIECTBIISIETCS 10 JMHUM YTEHUS CEPBOJAHHBIX
(SERVO DATA).

B cBoro ouepens m/c cuHxpokoHTpoiuiepa U6 (opMupyeT CHrHaJl TMOHMCKAa CEPBOMETKH
(SERVO GATE) ans mc. Ull.

[Ipy OTCYTCTBUM CIEUMAIBLHOTO JUArHOCTHYECKOTO OOOpYyIOBaHUS M  MPOrPaMMHOTO
obecrnieueHus, nepBuuHyro nuarHoctuky HXXMJI M0o>kHO mpou3BecTH, MOAKIIOYHUB €r0 K OTACIbHOMY
010Ky nuTaHus. JMarHocTUYeCKUM MPUOOPOM B JAHHOM CIIydae SIBIISIETCS CIIyX OmepaTopa.

[Ipu Brmtouenun nutanuss HXKMJ BeImOnHSET: pacKpyduMBaHUE IIMHUHJEIBHOTO JIBUraTels,
IpU KOTOPOM CJIBIIICH HapacTaroluil 3ByK (4...7 ¢), 3aTeM cileayeT LIEIYOK MPH BBIBOJE TOJIOBOK U3
30Hbl MAapKOBKM M OYEHb XapaKTEpHbIH NOTPECKUBAIOLIUN 3BYK, CONPOBOXKIAIOLIUN Ipolece
pexamuopoBku (1...2 ¢).

BrimonHenne pexanrnOpOBKH CBUAETENBCTBYET KaK MUHUMYM 00 MCIIPaBHOCTH CXEMBI cOpoca,
TaKTOBOTO TI'EHEPaToOpa, MHUKPOKOHTPOJUIEpPA, CXEMbl YIpPaBJICHMSI IUNUHACIBHBIM JBUTATEIEM H
CHCTEMBI TIO3MIIMOHWPOBAHMS, KaHAIa YTECHHUsS NpeoOpa3oBaHUs NaHHBIX, a TaK-)K€ 00 MCIPaBHOCTH
MarHUTHBIX TOJIOBOK (KaKk MHHMMYM OJHOW - IpU IIOMOIIM KOTOPOH IPOMCXOAUT MpoOLece
MHHUIHATU3ALMN) U COXPAaHHOCTH CITY)KeOHON MH(OpMAaIIUN HAKOIUTES.

Hns nanpueiimen nuarnoctukun HXXKMJI nonkmtouaercs k nopty Secondary IDE, u B BIOS, B
nponenype SetUp, HEOOXOOMMO BBIIOJIHUTH AaBTOMATHYECKOE OIpENeIEHUEe MOJKIOYEHHBIX
HakonuTened. B ciaywae pacnosHaBaHus Mozenu auarHoctupyemoro HOKMJI, 3arpyskaercs
OTepallMOHHAs CHCTEMa U 3aITyCKaeTCsl TMarHOCTUYECKOe MPOrpaMMHOE oOecrieueHue.

[Tpocreiimas quarHOCTUKA 3aKJIFOYAETCS B MOMBITKE CO3JAHUS pa3lesia Ha JUarHOCTUPYEMOM
Hakonutene (mpu nomomu nporpammel FDISK) m mpouenype nocnenyromero gopmaTupoBaHus
(Format d:/u). Eciu npu QopmarupoBanuu (Bepudukanuu) OyayT oOHapykeHbl Ae(eKThl, TO
uHpopMalusg o HUX OylneT BbIBEJEHA Ha dKpaH KoMIbilorepa. JleranbHyro auarHoctuky HIKMJ]
OCYIIECTBIISIIOT CHEIHAJIbHbIE TPOTPAMMBI.

IIpakTnueckas padora 29 HencnpaBuoctu ¢aitnooi cucrembl HXIKM/I u MmeToabl
UX YCTPAHEHUS

Jloruyeckasi opranu3anus JucCKa.

OmnepanuoHHas cucrteMa Jt000H KECTKUH NUCK HE 3aBUCHMO OT 00beMa, MPEACTaBIsET Kak
MECTO XpaHEeHHs JaHHBIX COCTOSIIEH M3 IBYX oOnacTeil - CUCTeMHON U oOnacTu naHHbiX. CucTeMHast
00JacTh BBITIONHSAET BCIOMOTATEIbHYIO POIb W CIYXKHT [UIsl OpPraHu3allid XpaHEHWS JIaHHBIX
(oOpa3yeTr (¢alIoByI0 CHCTEMY JAHWCKa), B OOBIUYHBIX YCJIOBHUSX JdaHHAs O0OJacTh HE JOCTYITHA

nosib30oBaTeto. CTPyKTypHasi cXxeMa yCTPONCTBA CUCTEMHOW 00JIacTH MPEICTABICHA Ha PUCYHKE.
[TepBuunsrii pazgen JOC Pactmmpennsiit pazaen JOC

MBR "MBR SMBF»
m | <|~ |FA |FA |ROOT |5 |m =M JAHHBIE
Z19=lr |t 12 312
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Pucynok 42 - Cxema pa3MenieHnsi JaHHbIX Ha JUCKe (JIOTHYeCKAsl OPraHu3auusi JUCKA)

MBR- (Master Boot Record) - riiaBHast 3arpy3ouHas 3aIucCh.

PT- (Partition Table) - Tabnuna pasaenos.

NSB-(Non-System Bootstrap) BHECHCTEMHBIH 3arpy34uK

BA (Boot Area) - 3arpy3ouHasi 00J1acTh OIIEPAITMOHHON CHCTEMBI
BR (Boot Record) - 3arpy3ounas 3anucs OC.

ROOT - KopneBoii kataior aucka

SMBR-(Secondary Master Boot Record) -sBropuunas MBR

LDT - (Logical Disk Table) Tabnuua pa3aenoB JOrH4eckoro Tucka.

JIroObie HapyIIeHUSI B CUCTEMHOM 00J1aCTH OTOOpaXKaroTCsl Kak OMMOKN (DaiisIOBOM CUCTEMBI.
JAnarnocTtuka HapyumeHui ¢aiioBoi cucTeMbl
[TpuunHbl HapymieHue (PaiiIoBON CUCTEMBI MOYKHO TUATHOCTUPOBAThH, OOpAaTUB BHUMaHUE Ha

HOSIBJISIFOIIMECS COOOIIEHNUS:

* Ecnu Bce cooOmienue - B BEpXHEM peructpe (T.e. 3arJaBHbIMU OykBamu), To 3To BIOS He HaxoauT
MBR Ha yka3zaHHOM eMy B Setup YCTpOWCTBE, YTO CBHIETEIBCTBYET 00 ommoOke ureHus audo 00
OTCYTCTBUH IpPHU3HAKA CHCTEMHOI'O CEKTOpa y MEPBOTO CEKTopa JHcKa (T.e. JUCK HE pa3MedeH).
Uro0bl yOenuThCs, 4TO € ITUCKOM BCe HOpMaiibHO, HykHO 3aiiTh B BIOS Setup m 3amyctuTh
Autodetect.

* Coobmienus ''Invalid partition table'" u "Error loading operating system'' mnpunamiexar
3arpy3uuky u3 MBR; 3arpy304nblii ceKTOp aKTUBHOTO pa3jelia JIM0o He YUTAaeTcs, JIM0O ero eie
(unmu yxe) Her.

e Coobmienus ''Invalid system disk' u '"'Disk I/O error' Bwimaer 3arpy3unk u3 boot-cekTopa,
coob1mas 00 OTCYTCTBUH (PailIoB ONEpariOHHON CUCTEMBI WK 00 OIMOKE Ha HCKE.

[TprunHBI BOSHUKHOBEHHUS:
Ecnu npoGiiema He cBsi3aHA C CAaMHUM JHCKOM, HY>)KHO CEPhE3HO pazOUpaThCs ¢ TEM, Kyia

JIeITUCh CUCTEMHBIE CEKTOpA.

Bo BTOopom cnydae Hanuio nu6o HapymeHus tadnuisl PT, nubo paspyiieHue 3arpy304Horo
CEKTOpa.

B Ttperbem ciydae cuctemHbie (aiibl MOTIIM OBITH yJaleHbl WM HMCIOPYEHBI, MOKHO
MOTIBITATHCS HCIIPABUTH CUTYAIIMIO 3aTPy3KOW C TMCKETHI M BBOAOM KOMaHIHI ''sys c:\'"'.

IIpu3Haku pa3pylieHueM Tadauubl pa3aeaos.

Paznen ucues u3 IlpoBoguuka. Ilpu 3amycke yrunutsl "YnpasieHue AUCKaMH' 0TOOpakaeTcst
nycToe MecTo. MM MOTYT MOSBIATBCS pa3Aeibl-IPU3paKy, MPH 3TOM CYMMHPOBaHHE 0OBEMOB BCEX
JIOTMYECKUX JTUCKOB MPEBBILIAET pa3Mep caMoro BUHUECTEpa. DTO 03HAUAET, YTO HEKOTOPBIE Pa3/ieibl
NEPEKPBIBAIOTCS JIPYT C IPYTOM.

Cucrema He MOXKET 3arpy3uThes, a BblaeT cooOmenus tuna "Bad or missing partition table"
uin "Error loading operating system".

Windows noka3zbiBaet cunuii skpan ¢ Haanuceio "STOP:INACCESSIBLE_BOOT DEVICE".

IIpuyunbl pa3pyuieHne TadaIULIbI Pa3aeaoB

OmmbouHoe ynajeHue He TOro paszena. DTOT BapHaHT SBISETCS HaWMEHEe OIAaCHbIM,
MIOCKOJIBKY BCE JJAaHHBIE OCTAIOTCSI HA MECTE, HO IOCTYIIa K HUM HET.

Paspymienne uenouku pasznenoB. OT1o ObiBaeT B ciaydae nopun EPP  (Vkasareneit
Pacmmmpennbix Paznenos).

OpnnoBpemenHoe paspymenne MBR u EPP.

Py4Hoe BoccTaHOBJICHHE pa3/ie10B U HHGOpMaLUK:
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JI71s1 BOCCTaHOBIICHUSI TIOTEPSHHBIX (MMOBPEXICHHBIX) TAHHBIX HE00X01uMa HHMOpMaIus o:

* BeposrHom pa3dueHun aucKa Ha paselibl U KOJIMYECTBE JJOTHUECKUX JUCKOB. Pazmepax u
UCTOPUHU CO3JaHMs JIOTMYECKUX JHUCKOB. Mcropus co3naHus moapa3yMeBaeT moj co0oi
BO3MO)KHBIE HCKYCCTBEHHBIE H3MEHEHUSI Pa3MEPOB Pa3esioB AUCKA.

*  Ocobennocrsix daitnosoii cuctemsl FAT mm NTES.

* Tune u Bepcun OnepanronHoit Cucremsl (DOS, Win) ucnonb3oBaBLieiicst Ha JUCKE.

YHUKaJIbHBIE UIMEHA JUPEKTOPHH U (HailioB, HAXOIMBIIMXCS B KOPHEBOM Kartanore nucka C, ums
Karajora ¢ JaHHBIMH, MOAJICKAIIMMU MPUOPUTETHOMY BOCCTAHOBIJIEHHIO M YHUKAJbHbIE MMEHA
¢baitnoB U NOAAUPEKTOPUN, HAXOAUBIIUXCS B 3TOU TUPEKTOPHH.
Jjist pydHOTO BOCCTAHOBIICHHSI JAHHBIX MOXHO BOCIOJIB30BATHCS CICAYIOIIMMHU YTHINTAMHU:
1. DiskEdit u3 xommnexra Norton Utilities
. Tiramisu (http://www.recovery.de) unu Hard Drive Mechanic.

2
3. UnFormat (u3 Toro xe xomruiekra Norton Utilities).
4. NDD - Norton DiskDoctor (13 xommmiekra Norton Utilities). HegocraTkm:

HeoOxonumMo  3HaTh MCXOIHYIO JJOTHYECKYIO OPTaHHU3aIUI0 JHUCKA U OCOOCHHOCTH
opranuzanuu FAT, NTFS u Linux cucrem.

e  Moxer MPUMCHATCA TOJBKO IMOATOTOBJICHHBIMH I10JIb30BATCIIIMU.

* TpeGyeTcst MHOTO BpEMEHH.

[Tpy wmcnonb30BaHUM JUIsI PYYHOIO BOCCTAHOBJIECHHUS JIO00M W3 INpPHUBEIEHHBIX IMPOrpamm
clleyeT MpUIEPKUBAThCA CIEAYIOUIeH 0CIe10BaTeIbHOCTH JeHCTBUI:

1. IMATHOCTHUKA MOBPEXJIEHUMN.

1.1. 3anyctute DiskEditor n, mnepeBens €ro B pPEXHUM IPOCMOTPa IOBPEXKIEHHOTO

qucka Ha (U3MYECKOM YPOBHE, TOCIENOBaTEIbHO MNpoBepuTh 1enoctHocth PT, MBR,
FAT-oB, ROOT u DA.

Ha stom srane nmocrtapaiiTech BBIICHUTBH (€CIH 3TO JOCTOBEPHO HEU3BECTHO) TUN (ailioBoi
cuctembl iepBoro pasaena aucka (FAT16 win FAT32).

1.2. B cnyyae 1I€TOCTHOCTH KaKMX-JIHOO 3JIEMEHTOB JMCKOBOW CTPYKTYPbI COXPAaHUTh HUX B
Busie ¢aiioB Ha pesepBHoM aucke. Hanmpumep: MBR.HEX, BR1.HEX, FATO1.HEX, FATO02.HEX,
ROOTO0.HEX.

1.3. JlanpHei1iee BOCCTAaHOBJICHHUE JUCKA 3aBUCUT OT CTETIEHH U XapaKTepa IOBPEKICHUIM.
Ecnu ocranach HemoBpexIeHHONH (MIM XOTs Obl 4acTUYHO) Kakas-muoo kxomus FAT Ha mepBom
pasjene Jqucka - BOCCTaHOBJIEHUE MH(OPMAIIKM BO3MOKHO IIOUYTH B TIOJTHOM O0OBbEMe.

2. BPEMEHHOE PE3EPBUPOBAHUE TAHHBIX .

C nenpio COXpaHEHHMs BO3MOXXHOCTH BOCCTAHOBJIEHUS (DailIOB pacrojlaraBIIMXCSl B Hayaje

JTUCKa JKeNaTeNIbHO CHeaTh PEe3epBHYIO KOMMIO HaydalbHBIX CEKTOPOB JAMCKA, IMOABEPrarolIMMCS
M3MEHEHHUSM B MTPOLIECCE BOCCTAHOBIICHUS.

B DiskEditor-e Biaenuts pexkum npocmotpa nepbix 500-1000 ¢puzndyeckux ceKTopoB AUCKa U
COXpaHMTE UX B BHJIE (ailia Ha Pe3epPBHOM JIMCKE.

3. BOCCTAHOBJIEHMUE Partition Table.

[Tpu BocctanoBneHuu PT HeoOXonMMO yduThIBaTh 00bEM JUCKAa M O0COOEHHOCTU (hallIOBBIX
cuctem aucka FAT16 win FAT32.

B ciayyae BoccTaHOBIEHUS pa3leioB Jucka mMmermux QaitnoByto ctpykrypy FAT32 mmeer

CMBICJI HUCHOJB30BaTh mporpammy MRecover. Dta mnporpamma mo3BojisieT ObICTpO HAWTH U
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BOCCTAHAHOBUTH "TIOTEPSHHBIE" Pa3/eNbl JKECTKOTO JIMCKA, 3alUChiBas BCE HEOOXOIUMBIC TaHHBIC B
TabuITy(bl) pa3iesoB.

4. Boccranosjenue BR, FAT u ROOT.

4.1. BoccraHoBieHue BR, KOIIUH FAT u ROQOT npouie BBIIIOJIHUTE
"aBTOMATUYECKUM'" CIIOCOOOM.

4.2. BpIMonHUTE CTaHIapTHOE (OPMATUPOBAHHE OCHOBHOTO pasjena JWCKa, T.e. KOMaHION
format C:. Ilpu srom dopmupyercs daitioBas CTpykTypa (HOpMaTHpyeMOro pasjena IUcKa ¢
BoccoznanueM BR, uucteix FAT m ROOT, obnacte JaHHBIX TpPH 3TOM HE 3aTparmBactcs, T.C.
uHpopMmanus B DA He U3MEHsIETCS U Ballli JaHHBIC HE UCUE3af0T.

4.3. Ecnu umeroTcs 3ape3epBUpOBaHHBIE B BHAE (aitnoB ymeneBmme oOpassl FAT w/mnm
ROOT cnenyer, Bocrionb3oBaBmuchk DiskEditor-om BocctanHoBUTH X Ha aucke. Ecnu y Bac ynenena
Bropas konusi FAT, a nepBas HeT, clieZlyeT CKOMMUPOBATh BTOPYIO KOMHIO U Ha MECTO NIEPBON KOIHUH.

IpakTnueckas padora 30
Heucnpasnoctu HI'M/I ux xapakrep nposiBJIeHUs1, METOAMKA UX YCTPAHEHUS

OcHOBHbIE BHYTPEHHHE 3JIEMEHTBl JIMCKOBOJA — paMa, LINUHAEIbHBIA JBUTaTENb, 010K
TOJIOBOK € IIPUBOJIOM H I1ata annekTpoHuku. HI'M/I BkitodaeT B ceOs:

* I'MF,

* IMPUBOJ JUCKA,

* KOHTPOJUIEP YIPABIICHUS JUCKOM,

* ycTpoiicTBo nosunuposanus I'U3 Ha jkenaeMoi TOpOoXKKe,

* YCTPOMCTBO UTEHMS U 3alIMCH HHPOPMALINH,

* OJIOKMPOBOYHBIE YCTPOUCTBA.

[IInvHaenbHBIN ABUTrAaTENb — IUIOCKUM MHOTOIOIIOCHBIH, C IIOCTOSHHON CKOPOCTBIO BPAILlCHUS
300 o0./muH. [lBuratens mnpuBojAa OJIOKa TOJIOBOK — IIAroBbI, C YEpBSYHOW, 3yO4aToil uiu
JIEHTOYHOM mnepeaadeil. /(s onmo3HaHUs CBOMCTB JUCKETHI HA IUIATE BJEKTPOHHMKU BO3JIE MEPEITHETO
TOpLA JAMCKOBOJAA YCTAHOBJIEHO TPU MEXAHMUYECKUX JAaTdMKa: JABAa — I0J OTBEPCTHSAMHU 3aIMTHI U
WHJMKATOpa IUIOTHOCTH 3aIIUCH, U TPETUNA — JJIs OIPEIECTICHUS MOMEHTA OIyCKaHUs JUCKETHI.

I'M/JI umeet 4 oTBepcTUs:

* I OCH JIBUTaTels,

e okHoO g U3,

* I UHJEKCUPOBAHHUS CEKTOPA,

* JUIS 3aIIUTHI OT 3aMIUCH HH(POPMAIIHH.

BceraBnsemas B mienb OUCKETa IONAJAaeT BHYTPb JUCKETHOW pambl, I C HEE CABUIACTCS
3allMTHAs LITOPKA, a CaMa paMa IIPU TOM CHUMAETCs CO CTOIIOPA U OITYCKAeTCs BHU3, METAIIINYECKOE
KOJIBLIO JUCKETBI MPU 3TOM JIOKUTCA Ha Ball LIMUHACIBHOIO JBUraTENsl, a HUKHAS IIOBEPXHOCTH
JIMCKEThl — Ha HWXKHIOIO ToJoBKY (cTtopoHa (). OZHOBpEMEHHO OCBOOOXKIAETCS BEPXHSSI I'OJOBKA,
KOTOpast MOJ ACHUCTBUEM NIPYKUHBI IPHKUMAETCS K BEPXHEN CTOPOHE TUCKETHI.

Ha 6onpmmHCTBE TUCKOBOJOB CKOPOCTh OMYCKAHMSI paMbl HUKAaK HE OrpaHUYEHa, U3-3a YEro
TOJIOBKM HAHOCAT OLIYTHMBIM yJIap MO MOBEPXHOCTSM JIHCKETBI, & 3TO CHUJIBHO COKPAIAET CPOK HX
HaJEKHOU pabOTHI.

B HekoTOpBIX MOJENAX JUCKOBOAOB (B OCHOBHOM (upMbl Teac) mpeaycMOTpeH 3aMeAIUTENb-
MHUKPOIU(T A7 MIABHOTO ONMYCKaHUS pambl. J[Isl MpojsieHusl cpoka Ciry’KObl TUCKET U TOJIOBOK B
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TUCKOBOJIaX 0e3 MHUKpoiau(Ta pEeKOMEHAYETCsSl MPH BCTABIEHUHU JMCKEThl MPHUAEPKHUBATH MalblEM
KHOIIKY JJUCKOBOJIa, HE J1aBasi paMe ONyCKaThCs CIUIIKOM PE3KO.

Ha Banmy mmuHaenbHOro IBUraTess UMeeTCs KOJIbLIO ¢ MATHUTHBIM 3aMKOM, KOTOPBI B HaJaJie
BpaICHUs ABUTATEIIs INIOTHO 3aXBaThIBAET KOJIBIIO JUCKETHI, OJTHOBPEMEHHO LIEHTPUPYS €€ Ha Baiy. B
OOJILIIMHCTBE MOJIENIEH JHMCKOBOJOB CHUTH&JI OT JaTydka OINYCKAaHUSI JUCKETHl BBI3BIBACT
KpPaTKOBPEMEHHBIN 3aIlyCK JBUTATENIs C LEIbI0 €€ 3aXBaTa U IIEHTpUpOBaHUs. J(MCKOBOI COEIUHSIETCS
C KOHTPOJUIEPOM TIPH MOMOIIM 34-POBOJHOTO Kadels, B KOTOPOM YETHBIC NPOBOJAA SBISIOTCS
CUTHAIBHBIMHU, a HedeTHbhle — oO0mmvu. OOmmii Bapuant wuHTEepdelca MnpexycMaTpruBaeT
MOJIKJIFOUEHUE K KOHTPOJUIEPY 10 YETHIPEX AUCKOBOJOB, BapuaHT 11 IBM PC — no aByx.

B o0mem BapuaHTe AMCKOBOJIBI IMOJKIIOYAIOTCS IMOJHOCTHIO MapajlIeNIbHO APYT APYry, a
Homep auckoBoza (0...3) 3amaercss mepeMblYKaMy Ha IUIaTe 3JEKTPOHUKH; B Bapuante st IBM PC
o0a JMCKOBOJAa MMEIOT HOMEp 1, HO MOJKIIIOYAIOTCS MPU MOMOIIM Kabemns, B KOTOPOM CHUTHajbl
BbIOOpa (poBoaa 10-16) mepeBepHyTHI MEXAY pa3beMaMu ABYX AUCKOBOIOB.

WNHorna Ha pa3bemMe OMCKOBOJAA YAANAETCS KOHTAKT 6, UIpalOIIMi B 3TOM CIlydae poJib
MEXaHH4YecKoro kimoua. MHTepdeiic TuckoBoia AOCTATOYHO MPOCT U BKJIIOYAET CHTHAIBI BhIOOpa
ycTpoiicTBa (4YeThlpe YCTpoHcTBa B oOmiem ciydae, ABa — B Bapuante mnia IBM PC), zamycka
JIBUTATENIS, TICPEMEIICHHSI TOJIOBOK HAa OJIMH IIar, BKIFOUCHUS 3aIlMCH, CUATHIBACMbIC/3aIMACHIBACMbIC
JaHHBIC, a TAK)Ke MH()OPMAIIMOHHBIC CUTHAJIBI OT IMCKOBO/A — HAYAIO JOPOKKH, TPU3HAK YCTAHOBKH
TOJIOBOK Ha HYJIEBYIO (BHEIIHIOIO) JOPOXKKY, CHTHaJIbl C JaTYMKOB W T. 1. Bces pabora mo
KOAMPOBAHUIO HH(POpPMAIUH, MOUCKY IOPOKEK U CEKTOPOB, CHHXPOHHU3AIUU, KOPPEKIMH OIIMOOK
BBITOJIHAETCSI KOHTPOJUIEPOM.

Tabmuma 16. Pacmpenenenue CHTHAJIOB HAa pa3beMe (JIGHTOYHOrO KaOens) uHTepdeiica
HAKONUTEJIs Ha TMHOKOM MarHuTHOM aucke - HTM/]

Ne xoHTaKTa HazHnauenue Hanpasiienue
HEYETHBIE |3eMJIs
2 pe3epB
4 YIIPABJICHUE k HI'M/]
WHINKATOPOM

6 HE MCIOJIb3YeTCs

8 VHJICKCHBIN ot HI'M/|
10 BbIOOp HakonuTens 0 kK HI'M/]
12 BbIOOp HakonuTens 1 x HI'M/]
14 BbIOOp HaKonuTeNs 2 k HI'M/]
16 MOTOP BKJIFOYUTh k HI'M/{
18 HaIpaBJICHUE k HI'MJ{
20 niar k HI'MJT
22 3aIl1MCh JaHHBIX xk HIT'MJT
24 paspenieHue 3armucu k HITM/]
26 nopoxka 00 ot HI'M/|
28 3allUTa 3aMucu ot HIM/|
30 YTEHUE JAHHBIX ot HI'M/J|
32 BBIOOP rOJIOBKH k HI'MJI
34 TOTOBHOCTH ot HI'M/J|

Cranmaptabiii ¢popmar aucketsl Tunma HD (High Density — Bbicokast mimoTHocTh) — 80

JIOPOKEK Ha KaKJIOW M3 CTOPOH, Ha KaXIou nopoxke 18 cexropoB mo 512 GaidT. YIUIOTHEHHBII
dbopmar — 82 wm 84 nopoxkw, 10 20 cektopos 1o 512 6aiit unu g0 11 cexkTopos o 1024 Gaiita.
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Ocnoenuvle mpeoosanus k xpanenuro I'M/]

1. XpaHutp B makeTax v JUCKOXpaHWINIIAX.

2. He genaTth Ha HUX HAANMKCHU KapaHAIIOM WJIH IAPUKOBON PYUYKOM.

3. He OpocaTh, HE «HCTIBITHIBATH HA U3JIOM).

4. He XxpaHuTe BOJM3M OJEKTPOMArHUTHBIX  HU3Jy4yaTelled HUCTOYHUKOB  MUTAHMS,
MarHuTOB U TEIJIOBBIX HCTOUHUKOB.

5. VYuauuroxaiTte nopexaeHasie ['M/I.

6. Hcnone3yiite kauectBeHHbIE U prupmennsie [ ML

7. Perymspuo nposepsiite ' M/ Ha Bupyc.

8. Tlomuurte, uro Oomee pemeBbiec ['MJ] wumeror 0ojee TOHKWNA MAarHUTHBIA CIIOH,
KOTOPBIH JIETKO OCHITIAeTCsI, COKpaias padorocrnocoorocts ' M.

Ilpogpunaxkmuxa HI'MJ]

[TpodunakTHKy MOXHO MTPOBOJUTH B COOTBETCTBUHU CO CICAYIONIMMH PEKOMEH/TAIIASIMH:
* OICHHUTE SKEJIHEBHOE BPeMsl Pa0OThI JUCKOBO/IA C 33KKCHHBIM CBETOIHOIOM;

*  ©KEMECSIYHO IBUIECOCOM IPOU3BOIMTE €0 YHCTKY,

* Hekoropsle npousBoguTen  HI'MJ[  pexkoMeHOyrOT IpPOHU3BOAUTH  E€XKEMECSYHOE
pa3sMarHM4MBaHUE TOJIOBOK AMCKOBOJA;

* KaX/ble MOJIrojla MpOBEpsSHTE CKOPOCThb IMCKOBOJA, FOCTHUPOBKY TOJIOBOK (C IOMOIIBIO
CHELHaTbHOTO FOCTUPOBOYHOIO AUCKA);

* 10 Mepe 3arps3HeHus ronook HI'M/I npousBoauTe MX YUCTKY € TOMOIIbIO HEaOpa3UBHBIX,
aOpa3uBHBIX WU «MOKPBIX» YUCTSIIUX TUCKET, TAKXKe MOKHO YUCTUTh Bpy4UHYI0 ciupToM. [lone3Hoe
IPaBUJIO: YUCTHUTh TOJIOBKY UTeHUs (3amucu) kaxabie 40 yacos padotst HIM/I;

Kontponnep ynpasnenust 'M/] BoimosiHeH Ha ofHOM uin Heckoiabkux BUC.

Curnan cuntsiBanus ¢ '3 nomaercss Ha KOHTPOJUIEP B MOCIEA0BATEILHOM KOJIE, IIOCIIE YETo B
napajuleIbHOM KOJI€ BBIXOJUT HAa LIMHBI JAHHBIX MHUKporpoueccopa. Homunanpnas uvactora ['U3
00BIYHO HU3MeHseTcs B quanasone 62,5-250 kI

YCTpolCTBO MO3UIIMOHUPOBAaHUS B 3aBUCHMOCTH OT CTaHAapTa JUCKa 00eCleYrBaeT TOYHYIO
BbIOOPOUHYIO ycTaHOBKY Ojoka ['U3 Ha nopoxkke YcTpoHCTBO YTEHHS U 3alIUCH OOBIYHO BBIIIOJHEHO
Ha JKECTKOM JIorMKe M oOecredyrBaeT CcOrjacoBaHHE BXOAHBIX/ BBIXOAHBIX curHaioB [U3 c
koHTposuiepoM. B HI'M/I umeercs 2 natunka — qaTdyuk Mapkepa Havyana nopoxku JIMH/I u gatunk
«00» mopoxku (JHI). AMHJI cpabatsiBaet, korga orBepctue Ha ['M/] momagaer B mpoeM MEXIy
CBETOAMO/IOM U (hOTO-TPAH3UCTOPOM.

[Tpu sToM popMupyeTCcs UMITYJIbC MapKepa Hadaja JOPOKKH JIUTEIbHOCThIO He MeHee 600
MC.

JHJI oOBIYHO BBIMOJHSETCS B JBYX BHJIaX: JUOO C MOMOIIBI0 (OTOAMONA W CBETOAMOIA
¢dukcupyercss kpaiHsas «00» nopoxka, JUOO C TOMOIIbIO OJIOKKOHTaKTa, KOTOPbIM (GUKCHpYET
KpaifHee MOJI0KeHUE KOJIOBOr0 BUHTA IIaroBOro ABUTaTeNs, nepeMenaromiero ['43.

Muaznocmuka neucnpasnocmen HI'M/[
briBaeT Tak, 4TO Ha HOPMAJBHO PabOTaIOLIEM KOMIbIOTEPE (PIIOMMH-AUCKOBO/ IJIOXO YHUTAET
WIM 3amuchiBaeT MH(GOpMalMI0 Ha JuckeTax. Yaie Bcero 3To CBUAECTEILCTBYET O IUIOXOM KauecTBe
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camux auckeT. ONHAKO €ciau Ha IPYrMX KOMIBIOTEPAX JUCKETHI YATAIOTCS HOPMAJIBHO, TO CIEHYET
CZeNIaTh BBIBOJ O HEMCIIPABHOCTH JUCKOBOJA.

ITepen nmuarnoctukoi HeucmpaBHoro HI'MJI ybemurtech, 4TO HMCIpOOOBaHBI BCE IKCIPECC-
CpeACTBa, JAOCTYIHBIE IOJb30BATEI0, @ UMEHHO: NPOBEPHTE HAAEKHOCTh KAOEIBHOIO COEAMHEHUS
MB ¢ HI'M/1, nannuue Hanpsbkenui nutanus +5 B u +12 B 8 HIMJI.

Crnenyer MaKCHUMalbHO WCIOJB30BaTh 3BYKOBYIO M BU3YaJbHYIO HWHJIWKALUIO OMIMOOK.
Hanpumep, ecnu ommbxka nosiisiercs npu 3anycke 11K, To B ciydyae nencnipaaoro HI'M/I 3Byuut
OJIMH KOPOTKUI CUTHAJ U Ha JUCILIEE 3ar0paETCs KO CUCTEMHOU OIINOKHU:

— kxox 6XX, Hampumep: kon 601 — HeucnpaBHa auckera (Diskette error) mnum miara
KOHTpOJUIEpa, Kabelb, TUCKOBOI;

— xoa 602 — ommbka cunThiBaHuA 3arpy3o4Hoii 3anucu (Diskette Boot Record
error);

— koa 606 — HeucnpaBHOCTb B KOHCTPYKLIMU AMCKOBOJA Ui Ha miate konTposuiepa HI'M/;

— xox 607 — nuMcK 3amMINEH OT 3alMCH, [IUCK HEMNPaBUIbHO BCTABJICH, IUIOXOM
NEPEKIIIOYATENb 3aIUThI IUCKA OT 3alCH, HEUCIIPABHOCTh B AHAJIOTOBOW YaCTH AJIEKTPOHHOM ILIATHI
HI'MJT;

— kox 608 — I'M/] HeucnpaseH;

— kox 611-613 — HewcnpaBHOCTH HA IJIATE KOHTPOJUIEpA AUCKOBOIA MU B Kalese aHHbBIX
JTMCKOBOJIA;

— Ko 621-626 — HEeuCpPaBHOCTH B KOHCTPYKIIUU AUCKOBO/A.

Ecin HeucnpaBHOCTb HE NOJAAETCS JIOKAJIU3ALWU, TO CIEAYET MOIBITAThCS HAKOIUTENb K
JpYroMy CUCTEMHOMY OJIOKY M IOBTOpUTE 3arpy3Ky. Eciu cHOBa Heynaua, 3HaUMT HEUCIPAaBEH OJIOK
CaMOTr0 JUCKOBOJA C €T0 3JIEKTPOHHOM IUIATOM.

HauOonee yacto ObIBaeT, HEMCIIPABHA JEKTPOMEXaHUUYECKast YacTh KOHCTPYKIMH JMCKOBO/A,
a HMMEHHO, HEUCIPAaBEH IPUBOJ JHCKOBOJAA, IIAroBbl jBurartens nepememenus I[Y3, He
(GYHKLIMOHUPYET UHAECKCHBIN naTuuk, aBapus ['U3, couta roctuposka ['Y3 u 1. 1.

Kcratn, Hapymenus roctupoBku U3 BcTpewarorcss noBosibHO 4acto. [lomb3oBarens IIK
JIOJDKEH YMEJIO MCIIONIb30BaTh CYLIECTBYIOIIHME NMPOTpaMMHBIE CPEACTBA JUATHOCTHKH IHCKOBOJOB,
KOTOpbIE MOT'YT JOCTaTO4YHO OBICTPO JIOKAJM30BaTh HeWUcCHpaBHOCTh. [locne sokanu3anuu
HEUCIPaBHOM IUIAThl WM y3J1a M0JIb30BaTeNb MOKET MPUCTYIIUTh K UX PEMOHTY.

OcHoBHbIMU ipuunHamMu HenctnpaBHoctd HI'M/JI MoryT OBITH clieayronme NpuyuHbL:

1) nenpaBuibHO BbicTaBiieH THI B SETUP («cneren» SETUP) - yctaHOBUTH TPaBUIIBHO;

2) Hapymwics KOHTakT B pa3beéMaxX - OTKPBITh KOPIIYC, CHAThH IIJIei(, akKypaTHO HaJAeTh
o0paTHO;

3) HeucmpaBeH KOHTPOJIEP AMCKOBOJAA (MYJIbTHKApTa) - KakK MPaBUJIO, caM KOMIIBIOTEP MpHU
BKJIIOYEHUH 00 3TOM cooOmiaer - 3ameHuts M/c MIO;

4) 3arpsi3HEHHE TUCKOBOJA - UCIOIb30BaTh CIIELUAIbHYIO YUCTSILYIO IUCKETY;

5) NeNCTBUTENTHHO Cepbe3Has MOJIOMKa, TPEOYIoIIasi 3aMEHbI TMCKOBO/IA.

Hns obneryenus mnposenenuss auarHoctukun HI'MJ] ¢upma Teac (Smonust) mpennaraer
OpoBOIUTH 15 OOIMX MNPOBEPOK, M3 HHUX IMEpPBbIe YEThIpE — MEXaHHUYECKHE, a OCTaJbHbIE
DJIEKTPOHHBIE.

Heo06xomuMo OTMETHTH, YTO BO BCEX JUCKOBOJAX /sl JUArHOCTHKH HMeeTcs Habop
KOHTPOJIbHBIX Touek. Hampumep, B muckoBogax ¢upmel Teac tuma FD-55BR/FR/GR umeercs 8
KOHTPOJIBHBIX TOYEK, & MMEHHO:
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TP1— INDEX — npoBepka MHIEKCHOTO CUTHAJIA,

TP2— Erase gate delay — 3aaepikka curaana cCTUpaHus,

TP3— TRACK OO — curnasnsl MHAEKCA HYJEBOU TOPHK-KH,

TP4— Pre-AMP — curHaiibl yCuiiuTeNs 3anucu 1-il CTOpOHBbI,
TP5— Pre-AMP — ycunutensb 3anucu 2-if CTOPOHBI AUCKETHI,'
TP6— DC O — curHajibl HyJl€BOI JOPOXKKH,

TP7— DIF.AMP — cursasnbl yCUIuTelNs CYUTHIBaHUS 1-1 CTOPOHBI,

eI

TP8— DIF.AMP — curnansl ycunuTelns cuuTbiBaHus 2-i ctoponsl. MHorna HI'MJ{

CUMTHIBAET MH(OPMAIHIO TOJIBKO C TEX AUCKET, KOTOPBIE
npeaBapuTeNbHO ObUIM Ha HEM OT(GOpMaTUPOBaHbL. [IpHUnHON 3TOr0 MOXKET OBITH CleayIolIee:

* HapylleHa IOCTUPOBKA 0JI0KAa MAarHUTHBIX T'OJIOBOK,

* CMEILEH JIaT4YUK HYJEBOU JOPOXKKH,

* M3MEHWJIACh CKOPOCTh BpAlllEHUs PUBOJA TUCKA,

* HEWCHOpPaBEH KBapIl 33/Iat0IIero reneparopa kontposuiepa HI'M/JI.

WNHorna ObIBaeT cuTyanus, Korzaa (haonmu-IMCKOBOJ YHUTAeT TOJIBKO INEPBYIO BCTaBJICHHYIO
JIMCKETY, a BCce Mocieayomue - HeT. [IpuunHoi 3Toil HencnpaBHOCTH SABJISIETCS OTCYTCTBUE CUTHAJIA O
cmene muckerbl (DC-disk changed), koropsiii mpoxoauT mo kpaiiHemy 34 mpoBoay HHTepeiica.
JlaTuukoM CMEHBI JUCKEThl SBJISETCS ONTORJIEKTPOHHAsSI I1apa, YCTAHOBJIEHHAs B JUCKOBOJE.
CnenoBarenbHO, 00J1€€ TOUHBIMU TPUYUHAMU MOTYT OBITH!

* 3arpsA3HEHHE WIM HEUCIPABHOCTH OINTONApHI;
HapyIIeHHE KOHTAKTOB B pa3beMax, K KOTOPBIM IOICOCTUHSETCS HHTEPQEIC;
* 00pbIB 34-T0 MIpoBOIa B TIUICH(E;

HEUCHPAaBHOCTh KOHTPOJUIEpA Ha Ij1aTe (BO3MOKHO, OOPBIB TOPOXKKH).
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IIpakTnueckas padora 31
HeucnpaBuoctu HOJL ux xapakrep nposiBjieHHsl, METOAUKA UX YCTPAHEHUSA

¥Yerpoiicteo HO/JL
Tunosoit npusog HOJI cocrout u3
*  IUIaThI BJIEKTPOHUKH,
*  IMIHUHACIBHOIO JBUTATEIIs,
*  ONTUYCCKOM CHCTEMbI CUUTBHIBAIOIICH T'OJIOBKU

* CHCTEMBI 3arpy3KH JUCKA.

Ha muiate 3JIeKTPOHMKM Da3MELICHB BCE YNPABISIONIME CXEMbI TPUBOJA, UHTEpdeEiic ¢
koHTposuiepoM komnbiotepa (IDE, SATA), pazbembl unTepdeiica u BbIxoaa 3ByKOBOTO CHTHAA.

HInuHAenbHbIM ABUraTeNb CIYKUT JUIsl IPUBEIEHUS UCKAa BO BpPALIEHHE C MOCTOSHHOW WJIU
IIEPEMEHHOM JINHEUHON CKOPOCTBIO.

Ha ocu mmuHAeIBLHOrO IBUraTessi 3aKperyieHa MOJCTaBKa, K KOTOPOW IOCIE 3arpy3Ku
OpKUMaeTcsl JOucK. lIpmwkKMM J#Mcka K TOJICTaBKE OCYIIECTBISIETCS C IOMOIIBIO MIAKOBI,
pacroIoKEeHHOW ¢ Apyroil croponsl aucka. [loacraBka u miaiiba cojepkaT MOCTOSIHHBbIE MarHUTHI,
CUJIa IPUTSDKEHUS. KOTOPBIX MPUKUMAET 11aii0y uepe3 AUCK K MOJCTaBKe.

Onruyeckasi CHCTEMAa COCTOUT W3 KapeTKU, Ha KOTOPOM pa3MElIeHbl JIa3epHbIN U3JIydaTeb,
cucremMa (OKYCHPOBKM M (OTONPUEMHHUK, U MexaHu3Ma e€ mepemernieHus. Crucrema (pOKYCHPOBKH
MpeJCTaBIsIeT cOO00N MOJIBUKHYIO JIMH3Y, MPUBOAUMYIO B JBHXKEHHE SJEKTPOMArHUTHON CHUCTEMOM
N3menenne HanpspKEHHOCTHM MarHUTHOTO TIOJISL BBI3bIBA€T MEPEMELICHUE JIMH3bl B BEPTUKAIBHOM
IUIOCKOCTH U Iiepe (POKYCHPOBKY JIa3epHOTO JIyya.

Cucrema mnepeMemieHMsi TOJIOBKM HMEET COOCTBEHHbIH MHUHHUATIOPHBIN JIBUraTellb,
NPUBOJSALINN B ABM)KEHHE KapeTKy MPHU MOMOIIHM YepBAYHOH (MHOT/1a 3y04arToil) nepeaaym.

Ipunuun padorsr HOJL

[TonynpoBOIHUKOBBIN J1a3ep TeHEpUpPYEeT MaJOMOUIHBIM HH(QpaKpacHbIM Jyd, KOTOPBIN
NIOMAIaeT Ha OoTpaxaroiee 3epkano. CepBoaBUTraTeNb IO KOMaHAaM, MOCTYNAKOIIMM OT BCTPOCHHOTO
MHUKpPOIIPOIIECCOPA, CMEIIAET MOABIKHYIO KapeTKy C OTPa)karolIM 3€pKajioM K HY>KHOM JJOPOKKE Ha
KOMMAaKT-Aucke. OTpakeHHBIH OT AMCKA JIyd (OKYCHPYETCS JIMH30M, pacloIOKEHHON MOA JAMCKOM,
oTpakaercs OT 3epKaja M TOMaJaeT Ha pas3AeluTeNbHyl0 MNpu3My. PazgenurtenbHas mnpusma
HalpaBiseT OTPAKEHHBIM Jyd Ha Jpyryro (GOKYCHPYIOIIYIO JMH3Y. OTa JIMH3a HampaBiseT
OTpPaXCHHBIN JIyd Ha (QOTO NaTUMK, KOTOPBIN NpeoOpa3yeT CBETOBYIO SHEPTUI0 B AJIEKTPUUYECKUE
UMIynbebl. CUrHaMBI ¢ HOTOAATUMKA AEKOAUPYIOTCS BCTPOSHHBIM MUKPOIIPOLIECCOPOM M TEPEaloTCs
B KOMIIBIOTEP B BUJIE€ JAHHBIX.

Pucynok 47 - CTpykTypHasi cxeMa ONTHYECKOH IOJI0BKH Pucynox48 - Onruyeckas

B cooTBeTcTBHM € 3TON CTPYKTYPOU MOXKHO BBIJEIUTH TPU OCHOBHBIC IPYIIIIBI
HeucnpasHocteit HO/I:
* MEXaHUYECKHUE HEUCIIPABHOCTH;
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* HEHCIPABHOCTHU ONTHYECKOIN CHCTEMBI,
*  HEHCHIPABHOCTH 3JEKTPOHHBIX KOMIIOHEHTOB.

Mexanuyeckue HercnpaBHocTH cocTaBisioT 80...85% oOuiero yucna HeucnpaBHocTel. Mx
MO>KHO pa3JIeIUTh Ha HECKOJIBKO OCHOBHBIX T'PYIIIL:

* OTCYTCTBHME CMa3KH TPYLIMXCS YacTeH;

* CKOIUICHHUE MBLIM U I'PA3H HA MOJBMKHBIX YaCTAX MEXaHU3Ma TPAHCIIOPTUPOBKH JIUCKA;
* 3acajuBaHue (PPUKIMOHHBIX TOBEPXHOCTEH;

* HapyllEHUs PETyJIUPOBOK;

* MEXaHHUYECKHUE MOJOMKH JIeTaJIell TPAHCIIOPTHOI'O MEXaHU3MaA.

OtcyrcTBUE cMa3ku NpUBOIUT K ToMy, 4To CD-ROM c TpyaoM BBITaJKHMBAaEeT KapeTKy ¢
JTUCKOM. B mpocThix MexaHu3Max, Ilie KaKIbli SJIEMEHT BBIMOJIHSIET HECKOJIbKO (DYHKIUM, OTCYTCTBHE
CMa3Kl NPHUBOJIUT, HANpUMEpP, K 3aKIMHUBAHMIO 3aMKa KApPETKH U MCKIIOYAaeT BO3MOXKHOCTD
ucnonb3zoBanus CD-ROM.

CkoruieHre TbUIH U TPSA3M Ha MOJBUYKHBIX YacTAX, OCOOCHHO Ha Kpasx MOJIBMXKHBIX Cana3ok
KapeTKH, JeNaeT MPAKTUYeCKH HEBO3MOXKHBIM 3alMupaHue MexaHusma, u B pesynbrare CD-ROM
MOCTOSIHHO BBHIOPACHIBAET JUCK.

3acanuBanue (HPUKIHOHHBIX TTOBEPXHOCTEH MPHUBOAMT JIMOO K OCTAHOBKE MEXaHM3Ma KapETKH
B MPOMEXYTOUYHBIX IOJIOKEHUAX, MO0 K MPOCKaIb3bIBAHUIO JUCKAa BO BpeMs BpaueHus. U to u
npyroe naenaer ucnoib3oBanrne CD- ROM neBo3moxHBIM. K 1mogoO0HOMY pe3ynbTarty MPUBOAUT U
HapyIlIEHNUE PETYIUPOBOK TPAHCIIOPTHOTO MEXAHU3MA.

OtcyTcTBUE CMa3KuM MEXaHU3Ma NPUBOAUT K TOMY, UYTO JUCKOBOJ C TPYAOM BBITAJIKUBAET
JTUCKOIIPUEMHUK C JUCKOM. llemecooOpa3sHO NepHOJMYecKd CMa3biBaTh JUTOJIOM TPAHCIIOPTHBIN
MexaHu3M auckoBojga CD-ROM

HeucnpaBHOCTH ONITHKO-2JIEKTPOHHOM CHCTEMbI CYMTHIBAHUA HHPOPMALIUH.

HecmoTpsi Ha HeOosblIue pa3Mepbl, CUCTEMa 3Ta - OYEHb CJIOXKHOE M TOYHOE ONTHYECKOE
ycrpoiicTtBo. [lo yacToTe NosIBIEHHS B TEUEHUE INEPBBIX MOJIYTOPA-ABYX JIET SKCIUIyaTallUH OTKAa3bl
ontu4eckoil cuctemsl cocTaBistoT 10...15% ot o01iero yncina HeMCpaBHOCTEH.

OCHOBHBIMU YacCTSIMHU CUCTEMBI ABISIOTCS (CM. Prucynox48):
* CEepBOCHCTEMA YIPaBJIECHUS BpallleHUEM JINCKa;
* CepBOCHCTEMA MO3ULIMOHUPOBAHMS JIA3€PHOTO CYUTHIBAIOLIETO YCTPONCTBA;
* cepBOCHCTEMAa aBTOQOKYCUPOBKU;
*  CEepBOCHCTEMA PaJUajIbHOIO CIEKEHUS;
* CHCTE€Ma CUMTHIBAHUS;
* CX€Ma yInpaBJeHHs JJa3ePHBIM JUOIOM.
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PﬂcyHOK49 - CprKTypa cBA3eH OHTI/IKO-:)J'leKTpOHHOﬁ CHUCTEMBbI CUUTBIBAHUA

CepBocucreMa ynpab/ieHHsI BpalleHHeM JHCKAa 00ecleurBaeT IMOCTOSHCTBO JIMHEHHON
CKOPOCTH JIBUKEHUS JOPOKKU CUUTHIBAHUS HA JUCKE OTHOCUTEIBHO JIA3€PHOIO MATHA.

XapakTepHbIMH TpU3HAKaMH HEHCIPABHOCTH SIBJIAIOTCS JIMOO OTCYTCTBHE BpAILEHUS AMCKa,
1100, HAo0OpOT, pa3roH 10 MaKCUMAalbHOM CKOpPOCTH BpaiieHus. [Ipu mombITke U3BATH JUCK C
MOMOIIbIO OPraHOB YIIPaBJICHMsI KapeTKa OTKPBIBAETCS C BpAIlalOIIMMCS Ha HEH THCKOM.

XapakTepHbIMH NPHU3HAKAMHU HCIPABHOH PadoOThI SBISIIOTCS YETKO MPOCIIEKUBAIOLIUECS
dazbr:

* CTapT M pa3roH BpalllEHUs JMCKa;

*  YCTaHOBMBILIMWCS PEKUM BpalllCHUS;

*  HMHTEpBaJ TOPMOXKEHHMS 10 IOJTHON OCTAaHOBKU;

* CbEM JMCKa JIOTKOM KapeTKH U BBIHOC €T0 HapyxKy U3 Auckosoaa. CepBocucrema

NMO3UIMOHNPOBAHHUS F0JIOBKH CYUTHIBAHUS HHPOPMALIUU
o0ecrieynBaeT IJJABHOE IOJBEJCHUE TOJIOBKM K 3a/JlaHHOW JIOPOXKKE 3alUCH C OIIMOKOH, He
IpEeBbIIIAIONIEH TOJOBHHBI IIMPUHBI JOPOXKKH B pexuUMax Ioucka Tpedyemoro ¢parmMeHTa
uH($OpMalliy 1 HOPMAJILHOTO BOCIIPOU3BEICHNUS.

[lepemenieHre TOJOBKM CUUTHIBAHUS, a BMECT€ C HEW M Ja3€pHOro Jydya, MO MOJIIO JHUCKa
OCYIIIECTBIISIETCSl JABUTATE]IeM TOJIOBKH. PaboTa nBuUratens KOHTPOJUPYETCS CUTHAjJaMH MNPSIMOTo U
o0paTHOro TNepeMelIeHMs], MOCTYNAalIIMMH C Tpoleccopa YIpaBIeHUS, a TaKXKe CHUTHaJlaMH,
BbIpa0aThIBaEMbIMH MIPOLIECCOPOM PAAHATIbHBIX OIIHUOOK.

XapakTepHbIMH NPU3HAKAMH HEHCIIPABHOCTH ABJISIOTCH:

* Oecrnops/I04YHOE ABMKEHHE TOJIOBKU IO HANPaBIISIOLIIM,

¢ HCIOABHKHOCTH I'OJIOBKH
CepBocucTeMa painajbHOrO CJIeKeHNs 00eCIIeUnBacT yIep)KaHue Jiyda Jia3epa Ha JTOPOKKE

" OIITUMAJIbHBIC YCJIOBUS CUUTBIBAHUA I/IH(I)OpMaI_[I/II/I.
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PaboTa cucteMbl OCHOBaHa Ha METOJE TpeX CBETOBBIX MATeH. CyTh MeTO/a 3aKIH0YaeTcs B
pa3zie’IeHnu OCHOBHOIO JIy4a Jia3epa ¢ MOMOLIbIO AU(PAKIIMOHHON PELIEeTKH Ha TPU OTAENbHBIX JIyya,
UMEIOIIUX HEe3HAYUTEIIBHOE PACXOXKICHHE.

PaboToCcnocoOHOCTh CHCTEMBI PAJUAIBHOIO CJHEKEHHs MOXKHO IPOKOHTPOJIMPOBATH IO
M3MEHEHHUIO CUTHAJIA PaccorIacOBaHuUs, IOCTYNAIOIIEr0 HA IIPUBOJ] CIEKEHHUS.

CepBocucreMa aBTOGOKYCHPOBKH 00ECIIEYHBAET TOUYHYIO (POKYCHPOBKY JIa3€pPHOTO Jy4a B
nporecce paboThl Ha paboueii TOBEPXHOCTH JIUCKA.

O paboTocoCOOHOCTH CcHCTEMBI (DOKYCUPOBKM MOXKHO CYIUTh Kak [0 XapaKTepHBIM
JBYKEHUSAM (POKYCHOH JIMH3bI B MOMEHT CTapTa IMCKa, TaK U [0 CUTHAJY 3aIlyCKa PeKuMa YCKOPEHUS
JIMCKa P HaXOXKJIeHUU (oKyca Jyda ja3epa.

CucremMa CcYMTBIBAHUS MHQOPMALMM  COJACPKHUT  (POTOACTEKTOPHYIO MaTpully U
I depeHranbHble YCUIUTEIN CUTHAIOB.

O HopMmanbHOW paboTe 3TOM CHCTEMBl MOXXHO CYIUTh [0 HAJIMYUIO BbICOKOYACTOTHBIX
CUTHAJIOB Ha €€ BBIXO/I€ IIPU BPALICHUH JIUCKA.

CucreMa ynpasiieHHsl JIa3epHbIM JHO0M 00€CleuMBaeT HOMHUHAIBHBIM TOK BO30YXAECHUS
JIMOJIa B PeKUMAX ITyCKa IMCKA U CYUTHIBAHUSA UH(DOPMAIUH.

[Tpu3HakoM HOpMaJIbHOM pabOThI cUCTEMBI siBisieTcs Hainnure BU-curnana aMImTyaoi okosio
1 B Ha BbIX0/1€ CUCTEMBI CUUTHIBAHUS.

K Tperseit rpymie HEeMCIpaBHOCTEN NPUHAJJIEKAT BCE NMOBPEKICHUS AJIEKTPOHHOM HA4YMHKHU
HO/. HecmoTpst Ha 10cTaTo9HO HEOONIBIION (OTHOCUTENIBHO 00miero uncia nedpekroB HOJI) mporeHT
CIy4aeB BBIXOAA U3 CTPOSl DJCKTPOHUKU -5...10%, MOMCK HEUCIPaBHOCTEH AJIEKTPOHHBIX CXEM
ABJIIETCS CAaMOM TPYA0EMKOM YaCThIO PEMOHTA.

Tunoseie HencnpaBuocTu HOJ/l u MeToanka ux ycrpaneHust

MO’KHO BBIJENINTH CIELYIOIINE TUIIOBBIE HEUCIIPABHOCTH KOMITIOHEHTOB HO/I:

* KomneioTep He HASHTU(UIUPYET HAKOITUTENb
* He pabortaer MexaHu3M 3arpy3KH/BbIIPY3KH KOMIIAKT - TUCKA
* He npoxoasar tectst HO/I

Komnbiorep He upentuduuupyer ycrpoiicreo HOJI, He roput cBetoanon oOpalieHus K
TUCKOBONly. BHauane npoBepsroT NMpaBUIBLHOCTh YCTAHOBKU IepeMbluku "Slave" Ha coeauHuTesne
JTMCKOBO/JIA.

3areM KOHTpOJIMPYIOT HcHpaBHOCTh uUHTepdeiica kabenss EIDE u  KOppekTHOCTh €ro
MOJIKJIFOUEHUS K CUCTEMHOM IIaTe KOMIBIOTEPA.

B 3axirouenune npoBepsIoT MpaBUIBHOCTh YCTaHOBKH ycTpoiictBa CD- ROM B BIOS - Setup.
Ecnu 1 mocne 3Tux mpoBepoK JUCKOBOJ HE pabOTaeT BHIMOJIHUTH POBEPKY CUTHAJIOB HHTEP(EHCHOTro
COEIMHHUTEIS C TIOMOIIBIO ocuiuIorpada.

He paboraer MmexaHu3M 3arpy3KH/BbITPY3KH KOMIAKT-IHCKA

JlucKkonprueMHUK HE BBIIBUraeTCsl IPpU Ha)kaTuu Ha kinasumy "Open" ¥ He 3aiBUraeTcst npu
Ha)xatuu Ha kiasury "Close"

Brauane mpoBepstoT mocTymiieHue HampspbkeHus +5 B nHa IC601 (mporieccop CHUCTEMHOTO
yIOpaBIEHUS TUCKOBOAOM) Ipu Haxkarun knaBuimn "Open". Ilpy Haauumm 53TOr0 HanpsHKEHUS
MPOBEPSIOT HAIMYKE cUrHaNIoB yripaBieHus [I3B/l Ha oOMOTKe 35eKTpoBUraTes.

[Ipy HaNMMUYUM CUTHAJIOB YNPABIEHUS MPOBEPSAIOT UCHPABHOCTH CaMOT0 AJIEKTPOABHUraTENs: K
KOHTaKTaM JBUTATEs TTOAKIIOYAIOT BHEITHUI UCTOYHHUK MUTAHMS TTOCTOsTHHOTO ToKa (9 B). Ecnu Ban
JIBUTATElIsl HAYMHAET OBICTPO BPAIATHCS, MOXKHO CUMTATh, YTO ABUraTesb ucnpaseH. Eciu aBuratens
HE BpallaeTcs, BPAIAeTCsl CIMIIKOM MEJUIEHHO WM OBICTPO HarpeBaeTcs, OMMETPOM IMPOBEPSIOT
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conpoTtuBiieHue ero oomMorok: Room=6,5 Om. B ciyuae 3naunrtensHoro (6oiee 30%) OTKIOHEHUS
Robm oT yka3aHHOro 3Ha4eHHsI 3aMEHSIIOT CaM JIBUTATEIb.

Jlanee nmpoBepsAIOT UCHPABHOCTh MEXaHU3Ma MEPEIBUKEHUS TUCKOMPUEMHUKA, COCTOSILEr0 U3
YEepBSIUHOM Mepeaayn, MIacTMaccoBoil 3y04YaToi peiki U caMoro TMCKOMPUEMHHUKA.

MexaHuueckre OJOMKH JIeTalleld TPAHCIIOPTHOTO MEXAHU3Ma JJOBOJIBHO YaCTOE SIBJICHUE.

JIMCKONPHEMHUK OTKPbIBAETCH MJIH 3aKPbIBAETCS He MOJHOCTHIO

Bnauane npoBepsitOT UCIIPaBHOCTh TPAHCIIOPTHOTO MEXAHU3MA, IIPU HEOOXOIUMOCTH OYUILAIOT
OT TBUIM W TPS3W M CMAa3bIBAlOT JIUTOJIOM WM JIO00M BSA3KOW CMa3KOW. 3aTeM MpOBEPSIIOT
cpabaThlBaHWE KOHTAaKTHOM rpynnsl ("TpoMku") mpu OTKPBIBAHUM U 3aKPbIBAHUHU JAUCKOIIPUEMHMKA
(Pucynok49). [Ipy HEOOXOAUMOCTH 3Ty KOHTAKTHYIO TPYIIITY PETYIUPYIOT.

J{UCKONIPHEMHHUK CAMONIPOU3BOJIbHO BbIIBUTAETCH NPH MOAa4e MUTAHUSA HA IMCKOBO/

He mnpoucxoautr 3amupaHusi AUCKONPHUEMHHKA BCIEICTBUE HEUETKOro CpabaThIBaHUS
KOHTakTHOU rpynmnsl ("Tpoiiku"). [Ipy HEOOXOAUMOCTH 3Ty KOHTAKTHYIO TPYIIY PETYIHPYIOT.

He cuumTbiBaercss mHpOpManMs ¢ KOMIAKT-AUCKA HMJIM CUYUTHIBAHHME IPOMCXOAUT CO
cOosiMHU

OCHOBHBIMHU TPUYMHAMH 3TUX HEUCIIPABHOCTEH MOTYT OBITh CJIEIYIOIIHUE:

. OTCYTCTBYET BpalllEHUE IUCKA UM CKOPOCTh BPAIIEHUS OTJINYAETCS OT HOMUHAJIBHOM;

* orcyrcTByeT nosunuonuposanue JII'C;

* OTCYTCTBYET JIa3€pHBIN JIy4 UJIM €r0 MHTEHCUBHOCTb HEJJOCTATOYHA;

* OTCYTCTBHME CUHXPOHHU3UPYIOLIUX CUTHAJIOB IUCKOBOA;

* He paboTaeT cucTeMa aBTo (POKYCHPOBKH JIyda Ja3epHOTo JHUOAA;

. HEUCIPAaBHOCTh Liened nmuraHua+5 wim +12 b Ha 37eKTpOHHOH IiiaTe QUCKOBOJA WIIU
HEUCIIPaBHOCTb KOMIIOHEHTA Ha IUIaTe.

NHTEHCHBHOCTH J123€PHOIO JIy4ya HeI0CTaTOYHA

Ilpusnak:

[TpuBox mocne mnomyrona-rona paboThl (Kak MpaBUIIO, Cpa3y IOCIE OKOHYAHUS CpOKa
rapaHTun) nepectaet yntarb CD nucku nmm qucku ¢popmara DVD. OGpiyHO npoGiieMa nposiBiasercs
IIOCTEIIEHHO.

CHayasia HaUMHAIOT TUI0XO0 YUTAThCS NEpe3anyuchiBaeMble AUCKU OJHOTO U3 (pOpMaToB, MOTOM
NPUXOJUT OYepeslb IJIOXOro 4TeHus oAHOopa3oBbiX O00iBaHOK CD-R mim DVD-R u B koHIIE KOHIIOB
MPUXOJUT OYEPEIb IITAMIIOBAHHBIX JIUCKOB 3aBOJICKOIO H3TOTOBJICHUS.

PemonT:

[IpoGnema, kak NpaBUIIO, HE CBs3aHAa C 3arpsA3HEHHEM ONTHUYECKON CHUCTEMBI MPUBOA.
3arpsi3HEHHas JIMH3a M IOJYIPO3payHOE 3€pKajo, HaxoJslleecs IMOJ HEH OJMHAKOBO yXyIUIArT
Ka4ecTBO YTE€HUS 000MX TUIOB HOCUTeNeH. B unTaromiei rosioBke yHUBEpCaIbHBIX KOMOO -ITPUBOOB
YCTaHOBJIEHO JABa Ja3epHbIX MoAyid. OAMH W3 HUX HCIOJB3YETCS JUIsl YTEHWS W 3allUCH JIUCKOB
cragnapra DVD, npyroii - aigs CD nucko. Co BpeMEHEM MOXKET MPOU3OUTH YMEHBILIEHUE SPKOCTU
CBEUYEHUs OJHOTO U3 JIA3EPOB.

HeGonpme mnoacTpoeyHble pEe3UCTOPHI, YCTAHOBIECHHBIE HEMOCPEICTBEHHO Ha TOJIOBKE
PEryaupyrOT TOK 4epe3 Ja3epHbIM JUOJ W, U3MEHSAs MX HOMMHAJ, MOXXHO B HEKOTOPBIX Mpeiesax
MEHSATH SIPKOCTH JIA3EPHOT0 U3TYUYECHHUS.
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3amanue

Hapucyiite 06001eHHbI anropuT™ norcka HeucrnpasHocteir HO /I

IIpakTuyeckas padora 32

IIpeaocTopoKHOCTH NP NPOBECHUHN PEMOHTHBIX padoT
TeopeaneCKni’l MaTepuaJl

PemoHnT BHzeoMmoHUTOpPOB (B manbHeimeM BM) mpencraBiser coO0d JOCTaTOYHO CIIOKHBIN
PO -11€CC, UMEIOIIHUNA CBOU clielMpUUecKrue 0COOEHHOCTH, HO IIPH €r0 NPOBEIEHUH, KaK U MPH JIF000H
npyroii pabote, cienyeT 00s3aTENbHO NPUACPKUBATHCS TMPABWII TEXHUKU OezomacHocTH. OOmue
MI0JIO’KEHUSI TEXHUKHM 0€30I1aCHOCTH 0 paboTe € AMEKTPOYCTaHOBKAMU IOJIPOOHO ONHMCAaHbl BO MHOTHX
U3JIaHUSX, 110 3TOMY Mbl OCTAHOBUMCS TOJBKO HAa MOMEHTAaX, OTHOCAILIUXCSA K HallleMy MpeAMETY —
BM.

BM — 310 u3nenue, B KOHCTPYKLHUH KOTOPOTO IMPUCYTCTBYET JAEIUKATHAs JE€Talb OOJBIIOr0O
pasmepa u3 crexia — DJIT. DTo 00CTOATENBCTBO TpeOyeT OT pPabOTAOIIEro IOBHIIICHHOMN
OCTOPOKHOCTH Ha BCEX 3Tarax peMoHTa U TpaHcnopTHpoBkd BM. Crenyer nzberath pe3kux yaapoB
Kak B obsactu ropio BuHbel DJIT, Tak u no ee skpany. Camoe uyBcTBUTENbHOE MecTO DJIT — 310
TOPJIOBHHA, TJIe YCTaHABIUBACTCSA OOBIUHO MaHeNb ¢ BUJAeOycuiIuTensIMu. HeocTopoxHoe cHITHE 3TON
naHenau Ui OOKOBOH yaap mo Heil MokeT mpuBecTH K notepe Bakyyma B DJIT. Oto He onmacHO amns
pabortaromiero, Ho NpuBOAUT K HeobxomumoctH 3ameHbl DJIT. IloBpexxneHue skpaHa mpu yaape
MOJKET NPUBECTU K OOpa30BaHMIO MHOXECTBA MEJIKUX OCKOJIKOB CTEKJa, KOTOpBIE MPEICTaBISIOT
ormacHocTh Ais pabotaromiero. Kpome toro, cienyer obeperaTtb MOBEPXHOCTh 3KpaHa OT L@PAIHH,
KOTOpBbIE BO3HUKAIOT OT €€ KOHTAaKTa C TBEPJAbIMM IpEeAMETaMHU WM, HalpuMep, NECUMHKOW Mpu
HENpPaBWJILHOM TpaHCIOPTUPOBKE M MpoBedeHUH padoT. Takue mapamnuHbl OyayT CHJIBHO MeIIaTh
nosib3oBarento BM, a ux ycrpaHeHHe NMpakTUYECKH HEBO3MOXKHO, TaK KaK HE YAaeTcs BOCCTAaHOBUTH
AHTUOJIMKOBOE MMOKPBITUE TTOBEPXHOCTH dKpaHa.

Ocoboe BHHMMaHHE cleayeT OOpaTHTh Ha Haauuue B BM BBICOKMX HampshKeHHH, KOTOpbIE
IPECTaBISIOT OMACHOCTh AJIs pabOTaroIero, eCTECTBEHHO, HaJ10 n30eraTh ¢ HUMM KoHTakTa. C 3TUMHU
HaNpsDKEHUSIMH MOXKHO CTOJKHYThCS B Oyloke mutanuss BM, rae ux BenuumHa coctasiser 220 B
nepeMeHHoro HampspbkeHus, 350 B nocrosHHOro u 10 600 B nMmynscHOro, a Takxke B 6JI0Ke CTPOYHOM
pa3Beptku 1 Ha DJIT — 6 kB u 25 kB. BenenctBue oTHOCUTENBHO OOJBIION €MKOCTH YCKOPSIOIIETO
anek-Tpoga OJIT M BecbMa BBICOKOIO HANpsDKEHMsT HAa HEM DHEprus 3apsiia OKas3bIBaeTcs
3HAYUTENbHOM U J10Ar0 coxpaHsercs. [Ipu Bo31eHCTBUM BBICOKOTO HANpsKEHMs], KaK MPaBUiIo, Yepe3
METAIIMYECKUM MHCTPYMEHT Ha PyKH paboTaroliero, NpoucXoAsT CaMONpPOU3BOJIbHBIE COKpAIICHUS
MBIIII, YTO MPHUBOJUT K PE3KUM JBHKEHHUSAM pyK. CIIECTBHEM 3TOr0 MOTYT OBbITh 3aMbIKaHUS Ha
mate BM wim MexaHudeckue MOBpPeXIACHUS, a JJis pabOTaroIIero MOoCiIeJACTBUSI MOTYT OBITh OoJiee
Cepbe3HbIE, BIUIOTH /10 SJIEKTPHUUECKOr0 MIOKA.

BrlmieckazanHoe mpeaycMaTpUBaeT BBIMOJIHEHHE €Ille OJHOIO TOJOXKEHHS MpaBWJl TEXHUKU
6e30macHOCTH — paboyee MECTO JOJKHO OBITh OPraHU30BaHO JIOJDKHBIM 00pa3oM, a UMEHHO: CTOJ
JIOJDKEH OBITh MPOCTOPHBIM IS BOBMOXKHO YJJOOHOTO pacroyioskeHus: BM, n3aMepuTenbHbIX TpubopoB
U HMHCTpyMeHTa. JIOJKHBI OBITH NPENyCMOTpPEHBl MOACTaBKM id (ukcanuun BM B pazmuuHbIX
MOJIOKEHUAX, 00ECTICUNBAIOIINX YIOOHBIH JOCTYI /7151 KOHTPOJIS ¥ 3aMEHBI JIeTaJleH.

Taxue Mepbl TOMOTYT U30€kKaTh BO3MOXKHBIX MeXaHHUeCcKuX noBpexaeHuit DJIT u mat BM B
XO0JIe PEMOHTHBIX padoT.
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3ananmne: CocTaBUTH MOJIOKEHUE MTPABHI MPEAOCTOPOKHOCTH MPHU MPOBEICHUH PEMOHTHBIX paboOT

IpakTnueckas padora 33 Cxembl noakiawyenus IJAT u MeToanka ee peMOHTA

33[[3HI/IC COCTaBUTh MOJCIIb U OITMCATh METOAUKY YCTPpaHCHUA HCI/ICHpaBHOCTCﬁ 10 HpC,Z[J'IO)KBHHOﬁ

CXEMC

93
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HEMCNPABHOCTEM

v

OIHAKOMITE HUE (M3YMEHWE)
C NPUHUWNOM PABOTbI

i

L 4

¥

¥

NO CXEME INEKTPUHECKON
CTPYKTYPHOW

MO CXEME 3NEXTPUYECKOW
NPUHUMNUANLHON

NO CXEME 3NEKTPUYECKON
MOHTAXHOH

|

1

|

v

W3YHEHUE BIAUMOCBHIEN
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¥
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HEUCNPABHOCTM BNOKORB

1)
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¥
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NOUCKA HEUCNPABHOCTEW

v

‘ HEPABHOCTEV

NOCTPOEHUE TABNULIbI
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KOHTPONb MOCTOARHbLIX
(NEPEMERRLIX) HAMNPSKE R

B HEMCINPABHBLIX ENTOKAX

v
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KOHTPONSA HANPSDKEHUIA

*

YCTPAHEHWE BbIFIBfIEHHbBIX
HEWCNPABHOCTEW B BIIOKAX
(MOAYNAX) BOKOB

¥

KOHTPONb
PABOTOCNIOCOBHOCTA
YCTPOWCTBA W EID PEIY/IMPOBKA
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v

METPONOMYECKASR NOBEPKA
YCTPOWCTBA

+

O®CPMNEHUE PEIYNLTATOB
PEMOHTA PEryfiMPOBKA U
NOBEPKMU YCTPOUCTBA
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IIpakTnueckas padora 34 OCo0EHHOCTH YCTPOICTBA y3/1a CTPOYHOM Pa3BePTKHU
BM. MeToanka peMOHTA y3Jia CTPOYHO# pa3BepTku BM

V3en crpounoit pazseptku (CP) B BM npeanaznauen ais:
* TIONy4yeHHUS MUI000pa3HOr0 TOKAa B CTPOYHBIX OTKIOHsommx Katymkax OJIT,
HEOOXOUMOTO ISl OTKJIOHEHUS JIEKTPOHHOTO JIyya MO0 TOPU3OHTAIIN;
* TMOJy4YeHHEe BBICOKOTO yckopsmomiero (mo 30-40 kB) wHampsokeHUN TIUTaHUS
yckopsitomero anoaa (A3)2JIT.

VYnopaBieHue IUIOTHOCTBIO TMOTOKA AJIEKTPOHOB M, COOTBETCTBEHHO, SIPKOCTBIO CBETSAIICHCS
TOYKM Ha OJKpaHe IMPOU3BOJIUTCS TIpy0O YCTaHOBKOW BEJIMYUHBI HampsokeHuss A3, IUIaBHO -
PEryJIMpPOBKOM, TOCTYMHON ONEepaTopy, MyTeM U3MEHEHHS IOCTOSTHHOTO HAIPsHKEHUS 110aBaeMoro Ha
MOJZYJIATOP, @ MOYJISILIUS IPKOCTHU JUIs ITOJIy4E€HUS N300paKEHUS Ha pacTpe C MOMOILBIO IEPEMEHHOIO
WJIM UMITYJIbCHOTO HAINpPSKEHUS Ha KaToe.

IIpuHUUN NMosyYeHUs] MUI000PA3HOr0 TOKA B CTPOYHBIX OTKJIOHSIIOIIMX KaTYIIKaX COCTOUT
B 00pa30BaHMM JIMHEHHO HApacTalOMIero TOKa Yepe3 WHAYKTUBHOCTh KAaTyIIEeK NpU TMOoAade Ha HHUX
IPSIMOYTOJIBHOTO UMITYJIbCa HAMIPSKEHMUSL.

WneanuzupoBaHHasi cxeMa, IpUMEHsAeMas JUIsl peajlu3aluy 3TOro MpHUHIMIA, [PUBEACHA Ha
Pucynoxk 1, rne L — unayktuBHOCTh cTpouHbIX Karymek OC, C — coOcTBeHHass eMKOCTh KaTyluek, R
— WX aKTUBHOE COMPOTHUBIIEHUE, a (hopMa HamNpsHKEHUM W TOKOB B cXeMe Moka3aHa Ha PucyHok 1,
CIpaBa.
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Pucynok 61 - Uneaau3supoBaHHasi cxeMa MOJIy4eHHsI MAJI000PA3HOr0 TOKA U €€ OCHU/IOTPAMMBbI

ITpu 3ambikanuy kiaroya K B HauanbHbI MOMEHT BpeMeHH (t=0) K KaTyliKaMm IpUKIabIBacTCs
HaIpspKEHNE MCTOYHMKA NuTaHus E ¥ HauMHaeTcs JIMHEHHOE HapacTaHue TOKa B HUX. Ilo ncreyennn
BPEMEHH, PAaBHOI'O MPUMEPHO IMOJIOBUHE MepHoja mpsmoro xona passepTku (Tm/2) Tok B kaTymikax
jgocruraer 3HadeHus +1 M ko4 pasmbikaroT. IIpm 3TOM 3a cueT 3amaceHHOW B MarHMUTHOM IIOJIE
sHeprun B KoHType LC BO3HHMKAaIOT YAapHbIE CHHYCOMAAJbHBIC KOJICOAHUS C MEPUOJIOM,
OIpesieIieMbIM PE30HAHCHOM 4acTOTOM 3TOro KOHTypa. ITo ncreueHuu mosioBUHBI BpEMEHU NIEPHOJA
stux Kosiebanuit (Tox) »Heprus MarHUTHOTO MMOJIST KAaTyHIeK NEPEeXOAUT B SHEPTHIO AIIEKTPUYECKOTO
noJyii B KoHjeHcatope C U e€ciii B 3TOT MOMEHT CHOBa 3aMKHYTh K04 K, TO MCTOUHUK NUTaHUSA
LIYHTUPYET KOHTYp M CpbIBae€T BO3HHUKIIME B HEM KojeOaHMs, a TOK B KaTylIKaX H3MEHHUT CBOE
HampaBJIeHUEe U CTaHeT paBHbIM -I. 3areM TOk Oyzaer JIMHEHHO HapacTaThb U J0 MOMEHTA BPEMEHH,
KOIZla OH JOCTUIHET HyJjs, NIPOUCXOIUT BO3BPAT DHEPIUM, 3allaCEHHOW B KAaTYyLIKaX, B MCTOYHUK
MIATaHUS.

Ynpasnsioiiee

HanpshkeHue oT L
BydepHoro

yeunurensi 8+

Pucynok 62 - Tunosasi cxema noJiy4eHusi NUJI00pa3HOro Toka



TumoBast cxema mONy4YeHHS NWIOOPA3HOTO TOKAa pabOTaeT CIEAYIOIUM 00pa3oM.
Hmnynbchl yrpaBieHHs! OT 3aJalollero TeHepaTopa CTPOYHOM 4acTOThl YCHUIMBAIOTCS OydepHbIM
KackaJioM M uepe3 corjiacyroumii tpanchopmarop Tp momarorcss Ha 0azy Tpansucrtopa YT.
[TonoxxurenbHOE HaIpsDKEHHWE Ha 0a3e COOTBETCTBYET OTKPBITOMY COCTOSIHHIO TpPaH3UCTOpa, a
OTPULATENILHOE 3aKPBIBAET €TO.
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PI/IC)’HOK 63 - OCIII/IJ'[J'IOFPaMMLI THIIOBOM CXeMBbI MOJIYYCHHUSA m/moﬁpau[oro TOKa

Bo BrTopoil monoBHMHE TepuoAa TPSIMOrO XOJa pPa3BepTKH TOK TPOTCKAET Yepes
OTKJIOHSIIOIME KAaTymku W mepexon K-D TpaH3ucTopa, €ro HapacTaHue MPEKpaIiaeTcs
3aKpbIBAaHUEM TpaH3UCTOpa. B 3TOT MOMeHT B konebarenbHOM KoHTYype LC BO3HUKAIOT

139 cBoOOIHBIC KOJIEOAHNS M 110 UCTEUECHUH MTOJIOBUHBI UX MEepHo/a, Koraa Hanpsbkenne Ud menser
HOJSIPHOCTB, OTKpBIBaeTcs Anoa D, obecnieunBas NpoBOAUMOCTD KIIFOYA B JPYTOM HAIPaBICHHH.

IIpu »TOM TOK uepe3 KaTymiku (i) TakKe MEHsSeT CBOE HalpaBlieHHe U OT
MaKCHMaJbHOIO OTPHULATEIbHOTO YMEHbILAETCS [0 BEJIWYMHE [0 HYJS,
OJIHOBPEMEHHO IPOUCXOJUT BO3BpAaT SHEPrMM MArHUTHOIO IIOJIsI, 3allaCEHHOM B KaTyllKaX, B
UCTOYHUK muTaHudA. [Ipm oTpuuaTeIbHOM HampsHKEHUMM Ha KoJuleKTope 4depe3 nepexon K—Db
TPaH3UCTOpa TaKXKe MPOTEKaeT HEKOTOPBIM TOK, MO3TOMY 4epe3 KaTyIIKH TeYeT CyMMapHBIH TOK
paBHbIi [=1"+id.

W3noxeHHble OpUHIMNBL  (OPMUPOBAHHUS MHWJIOOOPA3HOTO TOKa U IOJYYEHHs] BBICOKOTO
HaANPSDKEHUS PEaTU3yI0TCs B TUIIOBOM CTPYKTYPHOM cXxeMe 0JI0Ka CTpOYHOM pa3BepTku PucyHok63.

JluarnocTuka u pemoHr y3iaa CP

Juarnoctuky y3na CP nosne3Ho nposectu 0 nepBoro BkiroueHus BM.

BrInorHUTE OYMCTKY OT MBUTH JeTaneit y3na u B nepsyro ouepens TIKC (Tpanchopmarop
Huonno-Kackannbiit CTpouHbIil)

[Tpon3BecTn OCMOTp MEYATHOW IUIATHI B 30HE CHJIOBBIX 3JIEMEHTOB M MOIMYTHO ONPEACIISIOT
COOTBETCTBUE THUIY OJOK-CXEMBI, CIIOCOO BKIJIIOUEHUS KIIIOUEBOIO TPAH3UCTOpa U JeMI(PEPHOro
JIN0J1a, a TAK)KE€ BBISICHSIOT, KAKUM 00Pa30M I0/1aeTCsl MUTAHHUE B CXEMY.

[IpakTHyecku Takylo MPOBEPKY OCYIIECTBISIOT CIAEAYIOIMM 00pa3oM. OTKIIOYAOT BBIBOJ
nutanus TJKC B+ or cxem mnuTaHuss Ha TME4YaTHOM IIIaTe, pPa30pBaB COOTBETCTBYIOIIYIO
MEPEMBIUKY B 3TOM LIeNH, WIN BbINAasgB, OOBIYHO MUMEIOUINIICS B e MUTaHUs BBIXOJHOTO KackKaaa
npoccenb GUIBTPa, 3aTeM MOAKIIOYAIOT ero K UCTOUYHUKY MUTAaHUS C HarpsbkeHuem 12 — 24 B.
OtuM pocturaercs 3pQPeKT CHUKEHHUS BO MHOTO pa3 paccenBaeMoi Ha TPAH3UCTOPE MOIIHOCTH, —
OHa OyzeT Huxke gonycTuMoil gaxe npu padore Ha T/IKC ¢ KOpOTKO3aMKHYTBIMU BUTKaMH. 3aTeM
BKJIIOYAIOT NMUTaHUE U OCUMIIOrpadoM KOHTPOIUPYIOT (POpMY CUTHAJIA HAa KOJUIEKTOPE KIFOUEBOTO
TpPaH3UCTOpa — OHA JIOJDKHA OBITh MOXOXKEH Ha MUIOOO0Pa3HYI0 M JOJDKHBI MPUCYTCTBOBAThH
UMITYJIbCHI OOPaTHOTO X0/1a B BUJIE Y3KUX IOJIOKUTEIBHBIX MTOJYBOJIH CUHYCOUJIBI.

Ecnu Ha paccmarpuBaeMoil KapTHHE B IPOMEXKYTKAX MEXKIY UMITyJIbCcaMH 00paTHOTO XoJa
IPUCYTCTBYIOT JIpyrMe CHUTHAaJbl, HATOMMHAIOIIKE KOJeOaHUs, 3TO CBHUJIETEIbCTBYET O HATUYHUU



KOPOTKO3aMKHYTBIX BUTKOB B 0JHOM 13 00MoTOK TJIKC mnM HEIOCTaTOYHOM HACHIIICHUH TOKA B
0a3e KIHYEeBOro TPaH3UCTOPA.

HaiineHHble pU 3TOM HEUCIPABHOCTH YCTPAHSIOT 3aMEHOW COOTBETCTBYIOIIMX 3JIEMEHTOB,
IIOCJIE YEro IMPOU3BOAAT BOCCTAHOBIEHHE CXEMBI, T. €. CHUMAlOT YCTAaHOBJICHHBIE BO BPEMs
IIPOBEPKU KOHJEHCATOPBI, YCTAHABIIMBAIOT BHIIASHHBIC IIEPEMBIYKH U T.1.

Ha oxoHuarenpHOM 3Tare Npou3BOAAT IPOBEPKY IEHUCTBHUSA BCEX OPraHOB YIPABICHUS Ha
nepeaHeil nmaHenu BM M perynupoBKy HEOOXOAMMBIX IOJCTPOEYHBIX 3JIEMEHTOB Ha IUIaTe.
Heo6xonumeiM 3Tanom npoBepku y3na CP sBisieTcs KOHTPOJb TEIUIOBOI'O peKUMa KIKOYEBOIO
TPaH3UCTOPA, KEJNATEIBHO B TEUEHUE OJTHOTO Yaca.

IIpakTnyeckas padora 35
Oco0eHHOCTH YCTPOMCTBA y3J1a KaJApoBoil pa3Beprkn BM. MeToanka peMoHTa
y3J1a KaapoBou passepTku BM

V3en kaapoBoit pazBeptku (KP) BM ciuyxuT s nutaHus KagpoBBIX  KaTYIIEK
oTkoHstoEel cucreMbl DJIT mui1006pa3HBIM TOKOM.

V3en KP He gBisieTcsl SHEpreTHUECKH HANPSHKEHHBIM YCTPOHCTBOM — B HEM HET BBICOKHX
HaIpPSKEHUH ¥ MOIIHBIX UMITYJIbCHBIX TOKOB, IIO 3TOM MPUYUHE HEUCITPABHOCTH B HEM BO3HUKAIOT
peaKo U 0OBIYHO U3-3a CTAPEHUS JIEMEHTOB UJIM HEOCTOPOKHOCTH IIPH PEMOHTE.

Cxema CoIep UT CIeAYIONUe YIEMEHTHI:

» 3agarommii reHepatop (V OSC) xonnencatop C2 onpenenser 4acToTy TeHepaTopa);

* peryiaupyemblii HanpspkeHueM ycunutens nisl (RAMP CEN);

* okoHeuHslil ycunurenb (POWER AMP);

* JIONOJIHUTENIBHO YCUJIMTENb uMIyibca oOparHoro xoma (PUMP UP), xotopslit 3apsixkaer
koHAeHcatop C4 U MOAKIIOYAET ero K IersM MUTAaHUS BBIXOJHOTO Kackaja, oOecreunBas

MOYTH JBYKPATHOE TMOBBIIICHHE HAMNpPSXKEHUS B Hauyaje NPSIMOro XoJa pa3BepTKU H,

COOTBETCTBEHHO, BHICOKYIO JINHEUHOCTB;

* llens oOpartnoit cBsa3u Cl1, Roc -o0ecnednBaer crabmin3anuio Ko3QQPUIMeHaT yCHUIeHNs

YCUJIUTES.
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PucyHok6S - Tunosasi npuHIUNUAJBHAA cXeMa 0JI0Ka

KaJApoBoil pa3BepTku /Auarnocruka HeucnpaBHocrei B y3jie KP

Hedextsr B y3ne KP, kak mpaBuiio, TUarHOCTUPYIOTCS MO M300paKEHUIO HA PacTpe U UMEIOT

CHEAYIOLIME NTPU3HAKU:

* HaOmromaetcst sipkas TOHKas TOPH3OHTajbHas IOJIoca HA HKpaHEe, 4YTO TOBOPUT 00
OTCYTCTBUHU Pa3BEPTKHU.

* Pactp nosIHOCTEIO 3aIIOJIHSIET 3KPAaH, HO OTCYTCTBYET CHHXPOHU3ALIMS.



* Ha ycroitunBoM pactpe mpu pabOTe TECTOBBIX MPOTrpaMM HaOIIOJAIOTCS HCKaKEHUS

JIMHEMTHOCTH IO BEPTUKAIIH.

He paboTarot peryasTopsl pa3mepa 1 MoJIOKEHHs 110 BEPTHKAJIN MM HE COOTBETCTBYIOT

BKJIIOYEHHOMY pexumy. [lonck HencnpasHocre B y3ie KP HaunHaror ¢

1. TpoBepKHU NUTAIOIIKX HANPSKEHUN

2. KOHTpOJIA TeMIlepaTypbl Kopiyca MukpocxeM . Pabouas temneparypa MC, Bitouaronmx B
ceOs BeixomHou ycwmrens (TDA1175, TDA1675, TDA4866), moxeT OBITh JOBOJIBHO

BBICOKOM, HO He JoJiHa npeBbimath 70°C.

B ciiyyan mosiHOro OTCyTCTBHUSI Pa3BePTKH Ha pacTpe, MPOBEPAIOT paboTy 3aJaroIiero
reHepaTopa, KOHTPOIHUPYs ocuuuiorpadoM CUTHAl Ha BpeMsA3a/1atolleM KOHJEHCAaTOpe U Ha BXOJIe
BBIXOJIHOTO yCHJIMTENSA. ECiM 3TH CUrHaiIbl MPUCYTCTBYIOT, TO MPOBEPSIOT NMPOXOKIACHUE CUTHAJIA
IINJIBl YE€pe3 BBIXOAHOW YCUIIUTEND A0 pa3beMa INOAKIIOYECHUS OTKIOHSIOMIEH CUCTEMbI. BO3MOXKHBI
OOpBIBBI B Pa3leiIUTEIbHOM KOHACHCATOPE HIIM PE3UCTOpPE OOpaTHOW CBS3M MO TOKY, a TaKxkKe
HEUCIIPAaBHOCTh BbIXOAHOro ycunutens B UC.

IIpu oTcyTCTBHM CHHXPOHM3ALMH NMPOBEPSAIOT IPOXOXKACHUE CUHXPOUMIIYJIbCa 0 BXOAa
B MIC 3aparomiero resepatopa, BO3MOXHO, UIMEETCS HEHUCIIPABHOCTD B Y3JI€ YIIPABIICHHUS.

HckaxxeHusi JTMHEHHOCTH MO BEPTHKAJM OLEHUBAIOT MO H300paKEHUIO IPHU 3aIlyCKe
TECTOBBIX NPOTPaMM, I YETO UCIIONb3YIOT U300paKEHUE CETKHU.

Bonbmass 4acTh TakMX MCKOKCHHHA TMOSIBISICTCS H3-32 JE(EKTOB SJICKTPOITUTHUYECKHX
KOHJICHCATOPOB B IeMNsAX BOJbToq00aBkH (C4) mnu B 3agatoniem reneparope (C2)- KoHIeHCATOPbI
TEPAIOT CBOX0 HOMMHAJIBHYIO €MKOCTb WJIH IOSBIIAETCS TOK YTEUKHU.

OcrajibHbIe HEUCIPABHOCTH, CBS3aHHBIE C OTCYTCTBHEM JEHCTBHS pEryJupOBOK Ha
NepeHEN MaHeNM MpU MONBITKE U3MEHEHHUsS pa3Mepa pacTpa MO BEPTHKAIU WIM €r0 CMENICHUS
MOTyT OBITh BBI3BaHBI Je(peKTamMu COOCTBEHHO MOTEHIIMOMETPOB WM HEUCIPABHOCTSIMHU B Y3J€
YIIPABJICHUS.

B »TOM cityyae mpoBepsItOT COOTBETCTBYIOIYIO LIETb € IIOMOIIBI0 OMMETPA, KOHTPOJIUPYIOT
HANPSDKEHUS BOJIBTMETPOM WIIH OCIHHILIOrpadoM U ONpeiessiioT HeUCIIPaBHBIM 3JIEMEHT.

ITocne ncnpasnenus Beex nmposiBuBIINXCs B y3ie KP HencnpaBHOCTEH yCTaHABIMBAIOT BCE
HE0OXO0UMBbIE TapaMETPBI pacTpa ¢ MOMOLIbIO OJICTPOCUHBIX 3JIEMEHTOB.

IIpakTnueckas padora 36
IpuHuuNn mNocTpoeHus U 0CHOBHbIE BUAbI HeucnpaBHocrTel KK - MmoHuTOpOB M
METOAMKA UX PEMOHTA

Jns toro, ytoObl HauaTh peMOHT JKK MoHHMTOpa, HEOOXOAMMO B MEPBYIO OUYEPE/lb U3YUUTH €ro
ycTpoicTBo! PaccMOTprM OCHOBHBIE OJIOKH:

1. bnok nuranus

2. bnok uHBepTOpa JIaMIl

3. bunoxk ynpanenus u popmupoBaHus H300pakeHUs

4. biok KHOIOK

5. Hy u, KOHE4HO ke, cama MaTpuia
Teneps mpennarar paccCMOTPETh KX/l OJOK B OTIAEIBHOCTH, UX OCHOBHBIE HEHCIIPABHOCTH,
CIOCOOBI X HaXOXKJICHUS U YCTPAHCHHS.

biok nuranus.

brox mutaHus mpeaHazHaueH il GOPMHUPOBAHUS CTAOMIBHBIX HampsbkeHui. Kak mpaBwiio, 310
Hanpspkenuss +12B, +3B (umm +5B). Ortor Omok jomaercs yamie Bcero. OT MOBBIIICHHBIX
TEMIEPATYP «BBICBHIXAIOT» JIIEKTPOJUTHYECKHE KOHJIEHCATOPhl (TEpPSAIOT CBOIO €MKOCTh U
B3/yBatoTcs). M3-3a 9TOr0 HampsHKEHUST CTAHOBSTCS HECTAOUIBHBIMU WIIM 3aHUKEHHBIMH U B OTOM
ciydyae au00 cpabarbiBaeT 3amMTa, JIMOO HE XBaTaeT HampsbkeHus ais 3amycka.HewcnpaBhbie
KOHJIEHCATOpbl TOYTH BCErJa B3AyThle MU MX Cpa3y BHUJIHO MpU BU3yalbHOM ocmotpe. [ns
HCIPABIIEHUSI 3TOM HEUCIIPAaBHOCTU HEOOXOAMMO MPOCTO 3aMEHUTh «BBICOXILHE» KOHIEHCATOPHI.
CoBeTyl0 MEHATh MX Cpa3y BCE€ INOTOMY, YTO NOMNAJAIOTCA KOHAEHCATOPhl HE B3AYyThlE, HO



MOTEPSBIINE €MKOCTh. ECTECTBEHHO, YTO 3TO HE €IMHCTBEHHAs! HEHCIPABHOCTH OJIOKA MUTAHUS, HO,
JIpyrie€ HEUCHPABHOCTH OYEHb PEAKHE M MHE €llleé HE BCTPEHAJUCh, MIOATOMY JOMOJIHEHUs Oy1y
MUCcaTh MO0 Mepe TOSBICHUS JAaHHBIX HEHCIPABHOCTEH WIIHM MO MPOChOaM, BBIPAKCHHBIM Ha CTEHE
HaIlle TPYyMIIbI.
HeucnpaBHocTr 6110Ka MUTAaHKUS MOTYT BBIPA)KATHCSI B CIIEIYIOLIEM:
1. MoHuTOp HE pearupyer Ha KHOMKY BKIIIOUEHUS
2. MoHuTop 3aropaercs Ha HECKOJIBKO CEKYHJI U TYXHET
3. Bwmecte ¢ 3TUMH POSIBIIEHUSIMU CJIBIIIEH CBUCT
Baok uaBepTopa namm.
Yame Bcero MHBEPTOP JIaMII MMEET JBa KaHaja (/1Ba KaHajla 10 JBE JIaMIIbl), PEKE OAMH WIU
yetelpe. Ho 3TO oueHp penkue ciaydaum U s ¢ HUMU He Bcrpevancs. MuBepTop B 90% ciydasx
3alMTaH 4yepe3 MPEeJOXpaHUuTENb B BUIE pe3ucTOpa WM KaTymku. HecmoTpst Ha mMHOroo0Opasue
MOHHMTOPOB MPHHLMII Yy HHUX OJUH M TOT €. IOCTOSHHOE HampsbKeHue IpeolOpa3yercs B
IIEPEMEHHOE MOCPEICTBOM T'€HEpaTopa U TPaH3UCTOPOB (KOHKPETHBIE CXEMHBIE PEIICHUS 3aBUCST
OT KOHKPETHOH MOJENM MOHUTOpa), W TMOJaeTcsd Ha MoBbIaoumil TpaHchopmatop. C
TpaHchopMaTopa HANpPsHKEHHUE MOCTYIACT HA JIAMIIbI, a TaK e HalpsOKEHHE Yepe3 COrIacyronue
[Ny B KayeCTBE CHUTHAJla HOPMaJbHOW pPAaOOTHI MHBEPTOPOB W JIaMI MATPHIIBl MOJAeTCA Ha
MHUKPOCXEMY 3aILUTHI.
PeMoHT Onoka MHBEpTOpa 3aBUCUT OT MOJEIM MOHUTOpA. YacTh MOHHTOPOB HMEIOT MHBEPTOD,
OCHOBaHHBIM Ha OunoJisApHBIX TpaH3uctopax Tuna 2SC5707. B 3Tux nHBEpTOpax OOBIYHO TOPUT
OJIMH W3 KaHaJloB, a He 0o0a kaHama. [IpuHIMI ToMCKa CBOAUTCS K MPO3BOHKE TPAH3UCTOPOB (B
KKJIOM KaHalle CTOMT OJUH IIOJIEBOM TpPaH3UCTOpP, KOTOPBIM TOXE HHOTAA Cropaer, W [Ba
Tpan3uctopa 2SC5707). Iloytm Bcerma TpPaH3UCTOPBI CropalOT M3-3a HEMPONAKu WU
OTBAJIMBIINXCSI  BBICOKOBOJBTHBIX KOHJeHcaTopoB Ha 0,22 Mk® WM  NOBBIMIAIOIINX
TpaHcGOpMaTOpPOB, KOTOPBIE PACIOJIOKEHBI PSAIOM C TpaH3ucTOpaMu. Pexke BBIXOI U3 CTpOs
TPaH3UCTOPOB CBSA3aH CO CTapeHHEeM. MeHsTh ke coBeTyro 00a Tpanzucropa 2SC5707, naxe eciau
Cropes TOJBKO OJMH. DTO CBSI3aHO C TEM, YTO BO BpeMs paboThl MOHUTOpa 00a TpaH3UCTOpa
M3MEHUJIM CBOM MapaMeTpbl U IPU 3aMEHE TOJIbKO OJHOTO CrOPEBILIEr0 TPaH3UCTOpa KaHaia, €ro
napaMeTpsl OyAyT CHJIBHO OTJIMYATHCS OT YK€ CTOSIIEro (He 3aMEHEHHOTr0) TpaH3ucTopa. A 3To
3HAUYUT, 4TO 00a TpaH3UCTOpa OyIyT UCTIBITHIBATH 3HAUNUTENIbHbBIE IEPETPY3KH, B UTOI'€ YETO CTOPUT
CTapblid TPAaH3UCTOP.
HeucnpaBHocTu MHBEpTOpA JIaMIT MOTYT BBIPa)KaThCs B CIEIYIOIIEM:
1. TloacBeTka MOHHUTOpPA BKIIIOUYAETCS HA HECKOJIBKO CEKYH]I U TACHET
2. MoOHUTOp BKIIIOYAETCSI, HO HET MOJICBETKH BOBCE
Baox ynpasiienust u popMupOBaHHA H300paKeHHS.
JlauHbIil 070K MpeaHa3HAauYeH MJis COTJIacoBaHUsSI BCEX OCTAIBHBIX OJOKOB. B ero 3amaum BXOIUT
BKIIIOUEHUE/BBIKITIOYCHNE HHBEPTOPA JIAMIT TIPU BKIFOUECHUH/BBIKIIOYCHUH MOHHUTOPA, a TAKkKe IS
npeoOpa3oBaHus MOJAHHBIX C BBIX0/a BUACOKAPTHl CUTHAJIOB B CUTHAJBI JJIsl MAaTPULIbI. ITOT OJIOK
JIOMaeTCsl OYE€Hb PEJIKO U TJIABHOM €ro MoJIOMKOH sBisiercs "ok mponeccopa. B 90% ciyuaes
ATO JICYUTCSl TIPOTPEBOM TIpolieccopa masuibHOM cranmueidt npu temmneparype 300-400 rpamgycos.
Jlist 5TOro He0OXOAUMO CHSATH MPOIIECCOpP C TUIAThl U MpOrpeBaTh B TedeHue 5-10 MUHYT, mocie
Yero BHasTh €ro 0OpaTHO U NMOPaA0BaThCA pPabOUYEMy MOHUTOPY.
HeucnpaBHoctu Onoka ympaBineHuss W (QOpPMHPOBAHUS H300paXKEHHs MOTYT BBIPAXKAThCA B
CIIETYIOIIEM:
1. M3obOpaxeHue MOIHOCTBIO OTCYTCTBYET, MOICBETKA paboTaeT
2. C oTKIIOYEeHHBIM KabelleM OT KOMIThIOTEpa IO JKpaHy OeraeT KapTHHKa "HeT curHaia"
(TEKCT HAJIMUCU MOKET OTIUYATHCS U 3aBUCUT OT MOJICTH U TIPOU3BOJUTEINS MOHUTOPA), & C
MOJIKJIIOUEHHBIM KabeneM u300pakeHue OoTcyTcTByeT. [Ipum 3TOM H3BECTHO 3apaHee, uTo
KOMIIBIOTEP U KaOelb UCIIPaBHBI.
3. MoHHTOp TOKa3bIBaeT HW300paXKEHHE TOJBKO C HU3KUM pa3pelieHueM (Hampumep C
paspemenueM A0 800x600 moka3bIBaeT, a C pa3pellieHUEM BhILIE HE TTOKA3bIBAET).

3amanne M3yduTh TEOPETHUECKUN MaTepHal, COCTAaBUTh OTYET.


http://vk.com/club77500968
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PeryjnpoBka M HACTPOMKAa MOHHUTOpA

3amanue
1. IIpu omHOM U TOM k€ (HOHOBOM PHCYHKE pabodero croia 3amaiite paspemenue 800 Ha 600 u
1024 na 768. Yto n3meHunoch, noueMy? s Kak10ro U3 3TUX pa3pelieHnii caenanTe Konuu

HKPaHOB (MCMOJb3YHTE KJIABUILLY KJIaBUATyphl Print Screen), BctaBbTe conepkumoe Oydepa B
nokymeHT MS Word a1t oTpaBku mperno/1aBaTesio.
Ortser:

1) 800 na 600

gk

Kopsuwa  Hosas nanxa

Gif-VideolD...

EGan s por

N3MeHMII0Ch KOMMYECTBO NTUKCEEN U KAUECTBO LIBETONEPEIAYUH.
3aganue:



2. YcTaHOBHTE MOCIIE0BATENILHO YacTOTy 0OHOBIIEHUS 3kpaHa 60, 75, 85 I'. Yro Bel 3amernmm?
OrtBer:

Yem OompIlie yacToTa, TEM MEHBIIIE MEPIIAeT U300paKEHHE.

3aganue:

3. BeiOepuTe 01MH U3 CTaHAAPTHHIX (POHOBBIX PHCYHKOB pabOyero croja, pasmep KOTOpOro
MEHBIIIE Pa3MepOB IKpaHa U ycraHoBuTe ero. [locie aToro Bei6epuTe KOMaH1y 3aMOCTUTH B
BhIMaiatoneM noje Pacmonoxenue (puc. 4.1). Cxonupyiite conep:xuMoe 3kpana B 0ydep u
BCTaBbTE €T0 B paHee co3/aHHbli okyMeHT MS Word asis oTnpaBku mpenogaBaTelto.

OTBerT:

L L

m 4- ) "“ im

L =

O T pu————

Bonpocsl 111 cCaMOKOHTPOJIsI
1. Kakue oTnuuus 1o napameTpam y MOHUTOPOB C 3JIEKTPOHHO-TY4€BOI TpyOKOH U
KHUJIKOKPUCTAIITNYECKIX MOHUTOPOB?
Ortser:
[Tpu pabote ¢ KK MoHUTOpOM Harpyska Ha ria3a CyneCTBEHHO MEHBIIIE - CKa3bIBA€TCSl pOBHAs
IUIOCKOCTB 3KpaHa U oTcyTcTBHe Mepuanus.l'abaputel. JKK Mmorutop notpedaser momHocTts 15-30
Brt, Torna kak 17-mrorimoBbiii DJIT moruTop - mopsiaka 80-130 Bt.Koaddbunment orpaxkenns crera



ot noBepxHocTu KK MoHUTOpaA B TpH U OoJiee pa3 MEHBIIIE, Y4eM OT ITOBEPXHOCTH
kuHeckona.Bxoanou nntepdeiic.Paspemenue.

Bomnpoc:

2. Kakue ycTpoiicTBa BXOJAT B COCTaB BUJEOMNOICUCTEMBI KOMITbIOTEPA?

Ortser:

Buneonozacucrema nepcoHalbHOTO KOMIIbIOTEPa 00BEAUHIET MOHUTOP U IpaduyecKuil anamnrtep
(Buaeokapry).

K HacTpanBaeMbIM mapaMeTpaM BUIEOMOACUCTEMBI OTHOCSTCS:

® pas3pelieHUE dKpaHa;

® yacToTa OOHOBICHHUS 3KpaHa (7151 MOHUTOPOB ¢ DJIT);

® KOJIMYECTBO OTOOPAKAEMBIX IIBETOB;

® 3acTaBKa (B DHEprocOEperaroeM pexknme);

® (hOHOBBII PUCYHOK;

® TIapaMeTPhl YJHEPTOCOCPEIKCHHMSI.

Bomnpoc:

3. UeM 0OBSCHSIETCSI HEPAaBHOMEPHOCTH KOJTMYECTBA TOUYEK MO0 TOPU3OHTAIIN U BEPTUKAIU TIPU
3aJlaHUU paspelieHus: Mouutopa, Harnpumep, 800 Ha 600 unu 1024 na 768?
OrtBet:

OO0bsicHsIeTCs pa3HbIM COOTHOILIEHUEM CTOPOH

Bomnpoc:

4. Kakue oCHOBHBIE HACTpauBaeMbIe IMapaMeTPhbl BUIEOMOCUCTEMBI?

Ortset:

Paspenienue sxpana

YacTtoTa 0OHOBIJICHHS DKpaHa

KonnuecTBo 0TOOpakaeMbIX IIBETOB

3acTaBka (B 3HEProcOEpETaroIIeM PexUME)

DOHOBBIN PUCYHOK

[TapameTpsl sHEpPrOCOEPEIKEHUS

Bompoc:

5. CoueTanue Kakux Tpex MapaMeTpoB OMPEIEseT JOCTYITHBIE PEKUMBI paOOTHI
Buseonoacucremsl? [louemy nmMeHHO 3TH?

OrtBet:

Pasperenue skpana

KonmuectBo 118eToB

YacroTa 0OHOBIEHHS dKpaHa

DTH MapaMeTphl HAMPSAMYIO 3aBUCAT OT XapaKTEPUCTUK MOHUTOPA
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IMouCK HEHCTIPABHOCTH CETEBOT0 000PY10BAHNS

Hean: Pemenne npoOiem, CBA3aHHBIX C afpecanueil B KOMIbIOTEPHBIX CETSIX, HACTPOIKOM
CEeTeBOro 000pyIoBaHMs U 00yYeHHEe paboTe ¢ TEXHUYECKOH TOKyMEHTaIue
IoaroroBka K 3aHATHIO:
I'pynna u3 15 genosek genurcs Ha 3 moArpymnsl 0o 5 yenoBek. KaxaoMy ydyacTHUKY
MIOATPYIIIBI HA3HAYAETCA POJIb B IIOATPYIIIE.
Cnucok nmoarpymin:
1 rpynmna (texnoanepxka Mutepuer-nposaiinepa «Murepuetllepmby)
2 rpynna (texnoaepxka Marepuer-nposaiinepa «llepMckuii TeneKOMMYHUKAIIMOHHBIA LIEHTP)
3 rpymnmna (texnoaaep:xka MutepHer-npoBaiinepa «utepuerbeslIpodaem»)
CocrtaB ka0l NOATrPyNNbI:
1 yenoBek — TeXHUYECKasl MOJIepKKa A0OHEHTOB
1 gyenoBeK — cenuauCT 1Mo paboTe C 3asBKaMu a0OHEHTOB
| yesnoBEK — TEXHUK IO YCTPAHEHUIO HEUCIIPABHOCTEN



1 4enoBek — HaYaIBHUK OT/AEJa TEXHUYECKOH MOAICPKKH (KalluTaH KOMaHIbl)
1 yenoBek — aOOHEHT, OOPATUBILEHCS C HEUCIIPABHOCTHIO B TEXTIOJACPKKY.

Cuenapuii NpaKTHYeCKOro 3aHATHS (00BbsSICHsIETCS MpenoAaBaTe/ieM CTyIeHTaM)

AOoOHeHT oOpaliaercss B TEXIOAJIEPKKY CO CBOEH HeucnpaBHOCThIO. Llenb i abonenTa —
IOJIyYUTh AOCTYI K IHTEpHET.

3aiaya cnenua ucTa mo padore ¢ 3asiBKaMHU IIPUHATH 3asBKY U MO0 BO3MOXXHOCTH ITOMOYb
abOHEeHTy B KpaT4allne CPOKH pemuTh npobnemy. Ecnu 3amady ycTpaHuTh HE HOJIydaeTcs, TO
nepeHanpaBuTh 3as1BKY (IIpuito:keHue A) aboHEHTA B OT/AeJ] TEXHUYECKOH MOIePKKHU.

3ajaya crnenua IucTa TeXHHYECKOH IOA/ep:KKH a0OHEHTOB BMECTE € TEXHHUKOM II0
YCTPAHEHHI0O HEHCIPABHOCTEH ONpEAeIUTh HAaNpaBlICHUE M TUIl HEUCIPABHOCTH, COCTaBUTh
Tex3ananue (Ilpuioxkenne bB) Ha ycTpaHeHHME HEUCHPABHOCTH U TMEPENPABUTH 3asBKY C
IPEJJIOKEHHBIM PELICHUEM HAYAJIBHUKY OT/Ae/1a TEXHHYECKOH MOAAePKKHU ISl YTBEPKIACHUS

[Tocne yrBepxkneHusi crocoba pemieHUs MpoOIeMbl 3a7adya TeXHHMKA MO YCTPAHEHHIO
HEHCIPABHOCTell 3aKiioyaeTcss B TPOBEICHUM KAadeCTBEHHOTO U OBICTPOTO  yCTpaHEHHs
HEUCIPABHOCTH.

3amaua a0oHeHTa B ciydae, Korja mnpoOiiema He Oblla Cpa3y pelieHa ¢ MOMOIIBIO
CHEIHAalIMCTa MO0 PadoTe ¢ 3asBKaMU, MOMBITATHCS PEUIUTH MPOOIEMY CAMOCTOSTENBHO.

Pernament: BBoaublil uncrpykraxk — 10 munyt. Ha npuém 3asBku oT aboHeHTa aéTcs He
O6onee 5 munyt. Ilocne mpuéma 3asBlieHHs Ha yCTpaHEHHE HEHCIPABHOCTH JI0 YCTPAHEHUS
HEUCHpaBHOCTH — 50 MUHYT.

[Io xomy BbIMOMHEHUS 3aJaHMsI BCE YYACTHUKU TOATPYIMIBI MOTYT oOOpamaTrhcs K
IIPEIOCTABJIEHHOM TEXHUYECKOM JIMTEepaType, KOHCIEKTaM, OCHOBBIBAaTbCSI Ha COOCTBEHHBIX
3HAHUAX U YMEHUSX.

3a Kax 0 rpyIIoN 3aKpeIieHO CBOE 000py10BaHue:

- HoytOyk abGoHeHTa (IOCTYI MMeEET TOJbKO aOOHEHT, OCTallbHbIE YYACTHUKH HE MOTYT
HETIOCPEJICTBEHHO OpaTh W paboTarh ¢ ATHUM HOYTOyKOM). 3ajada aOOHEHTa KAa4YeCTBEHHO H
MOIPOOHO U3IIOXKUTH CYTh MpoOseMbl. B HOyTOyKe, BhITaHHOM a0OHEHTY, MpernojaBaTesieM 3apaHee
CO3/1aHa HEWCIIPABHOCTH (y KaXIOW MOATPYIIBI CBOM THIT HEUCHpaBHOCTH). JlocTynm K HOYTOyKY
aboHEeHTa BO3MOKEH TOJBKO IOCJE YTBEPKICHUS HauyalbHUKOM OTAeNia TEXHUYECKOU MOAIEPIKKHI
perieHus npoOiIeMbl U ¢ pa3pelleHus IpernoaaBarers.

- CeteBoe aKTHBHOE M IAcCUBHOE 00OpyAoBaHHe (kaOenu, MapLIpyTH3aTOpbl, pPOYTEpHI,
KOMMYTAaTOphl U npouee). HencnpaBHOCTh 3TUX yCTPOWCTB MOXKET OBITh CO3/1aHa MPEINo/iaBaTeleM
3apaHee. Jloctym Kk 0OOpYyIOBAaHUIO HMEET TOJIBKO a0OHEHT, CO CTOPOHBI CIELHATUCTOB
TEXHUUYECKON MOJACPKKU JOCTYI MOKET OBITh Pa3peléH TOJBKO JJIsl BBINOJHEHUS YCTPaHEHHS
HEUCIIPaBHOCTH IIOCJIE YTBEP)KJIEHUS PELICHUS HAYaJIbHUKOM TEXHUYECKOW MOIIEPKKH U C
paspelieHus npenojaBaTes.

- HoyrOyku yd4acTHMKOB MOArpYyNIbl s paboThl C TEXHUYECKOW JMTEpaTypon
(MHCTPYKIIMH K CETEBOMY 000PYOBAHUIO, CIIPABOYHUKH, JOMOJIHUTEIbHbIE MaTEPHAIIBI).

- O6opynoBaHue /Ui TECTUPOBAHUS CETEBOI0 coeAnHeHus (Hanpumep, LAN-Tectep).

- O6opynoBaHue st 00KUMa BUTOM TapBHI.
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IHouck HencCIPaBHOCTH 0ECTIPOBOIHOT0 000PY/I10BAHUSA

[lens paGoTsI:

N3yueHne pexxuMoB paboThl GecripoBogHOr0 obopynoBanus (Ha mpumepe Cisco WAP4410N).
H3yyaeMble TEXHOJIOTUU:

HNHdpacTpyKTypa «MOCT», «MOCT € TOYKOW JOCTYIA», KIIOBTOPUTEINDY, «KIUEHT TOYKHU JTOCTYIIay.
[MopsoK BBITOIHEHHSI PA0OTHL:

Pabora opuenTupoBana Ha ucnoib3osanue OC MS Windows XP

1.U3yunre rnaBy 6 «Pexxumbl paboThl 0€CIIPOBOAHOTO 000PYI0OBAHUS» TEOPETUIECKOTO MTOCOOUSI.
2.CobepuTe TOMOJOTHIO CETH, MOKa3aHHYIO Ha PUCYHKE 3 B NPE/ICTaBICHHOMN TJIaBe.




3.HactpoiiTe 06e TOUKH nocTyna ais paboThl B pexumMe MocTa («Bridgey).

4.ITpoBepbTe pabOTOCTIOCOOHOCTH CO3TaHHON CETH.

5.Cobepute TONOJIOTHIO CETH, TOKA3aHHYIO HA PUCYHKE 4.

6.HactpoiiTe 06e Touku 1octyna s paboThl B pexXHUMe MOCTa ¢ TOYKOM J0CTyIa (HACTPOUTH
MOCTOBOE COEIMHEHHE C BO3MOKHOCTBIO TOUKH JIOCTYIIA).

7.11IpoBepbTe pabOTOCTIOCOOHOCTD CO3/TaHHOMN CETH.

8.CobepuTe TOMOJIOTHIO CETH, MOKA3aHHYIO Ha PUCYHKE 5.
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B03I1y11m1>1e CHUCTEMHBI OXJUIAXKIACHHUE

Llenv pabomul.: 3aKpenUTh TEOPETUUECKHUE 3HAHUS 110 HA3HAUEHUIO, YCTPOUCTBY U paboTe CUCTEMBI
OXJIAXKACHUS

[Topsaox BeIoONHEHNS pabOTHI

1.M3yunTh Ha3HaYCHHE, YCTPOUCTBO U pabOTy CHCTEMBI OXJIaXAEeHUs 2.PaccMOTpEeTh U yMETh
OOBSICHUTH CIIEAYIOIINE CXEMBI:

2.1.I1yTh oxnaxkaarouen KUIAKOCTH IO MAIOMY KPYTY LUPKYJISLUH

2.2.I1yTh OXJTaXAAIOLIEH KHUIKOCTH IO OOIBIIOMY KPYTy HUPKYISLUN
2.3.IlpuHynuTenbHas MUPKYISIHIS BO3IyXa B IBUTaTelNe ¢ BO3AYIIHBIM OXJIKICHUEM
2.4.IlyTp Macna B IPUBOJE THAPOMY(THI

3. Brinucarb OCHOBHBIE TAPAMETPbI, XapaKTEPU3YIOIUE CUCTEMbI OXJIAXKIEHUS U3y4aeMbIX MapOK
3.1.Tun cucteMBbl OXJIAXKIEHUS.

3.2.IIpumMeHsieMble OXJIaXJar0IUe KUAKOCTH

3.3.Tum *XUAKOCTHOTO HAcOCa U MECTO €r0 YCTaHOBKHU

3.4.Tun TepMocTaTa u MECTO €r0 YCTaHOBKHU

3.5.Kak ocymiecTBisieTcsi IpuBOI Hacoca U BEHTUJIsTOpa?

4.BbINOTHUTD NPAKTHYECKYIO paboTy

5.CocTaBUTh OTYET O pabOTE B COOTBETCTBUU C TPEOOBAHUSAMH, 1aTh OTBET HA KOHTPOJIbHBIE
BOIIPOCHI
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Pacuer BO31yIIHOI0 MOTOKA, HEOOXOAUMBIH VISl TEIUIOOTBO/IA 32JaHHOH
MOIIHOCTH

HcxonHble JaHHbIE U TIOCTAaHOBKA 3a/1a4U
Ta - okpyxaromas Temneparypa (TemrepaTrypa BHE KOMIIBIOTEPHOTO KOpITyca);
Tc - TemnepaTypa BHyTpU KOMIIBIOTEPHOT'O KOPITyCa;
To =Tc - Ta - nomycTUMoe MPEBBIIICHUE TEMIIEPATYPBI BHYTPU KOPITYCa OTHOCUTEIBHO
OKpY>KalOLLEH Cpelibl UIU MEPETPEB;
W — cymMapHasi MOIIIHOCTb, pacCEMBaeMasi YCTaHOBJIEHHBIMU B Kopryce ycrpoicrBamu. HyxHo:
BrisscHuTh 3HaUeHUE BO3MYIIHOTO MTOTOKA Q, BhIpakeHHOe B CFM (kyOuueckux dyrax B
MHUHYTY), HE0O0XOIMMOT0 JUIsl OTBO/A 33JJaHHOM TeI10BOi MoutHOCTH W IIpU JOITYCTUMOM
neperpese To. [louemy B kyOnueckux @yrax B MUHyTY? Jla noTOMYy, 4YTO IPOU3BOAUTEIBLHOCTD
OOJIBIIMHCTBA BEHTUISITOPOB M3MepsieTcss uMeHHo B CFM.
BbIACHUTB KaKOM e AOIyCTUM Neperpen?
OdopMuts 0TYET

IMpakTnyeckas padora 42
XapakTepucTHYeCKasi KpUBasi BEHTWIATOPA

IIpakTuyeckast padora 43 U3yyeHne nMmneanca CHCTEMHOro 0J10Ka
IIpakTuyeckas padora 44 McnoJsib30BaHue HECKOJIbKUX BEHTHJISITOPOB B KOpILyce
IIpakTuyeckas padora 45 JKuaKocTHbIE CHCTEMbI OXJIAKIEHUS

IIpakTuyeckas padora 46 CucremMbl oXJaa:KIeHUsI HA OcHOBe MoayJieii [lenbThe
Lens: M3yuenne oxnaxkaaromux cucteM koMoHeHToB 11K, mocnencreuii neperpesa
3ajaHue:
I. CocTaBuTh IIIaH KOHCMEKTA.
2.KpaTkuii KOHCIEKT MO IUIaHy.
3.0TBETUTH HAa KOHTPOJIbHBIE BOIIPOCHI

OueHb YaCcTO B CUCTEMHBIX 0JI0Kax ACIArOT OTBCPCTHUA IJIA obecreueHus JIYHHICTO OXJIAXKJACHUS. Bo
MHOT'UX CJIy4asX 3TOro J0CTaTO4YHO, XOTA HEC BCEM 3TO HPABUTCA.

C0321a}me BO31YHIIHOI'O MMOTOKA

[lepBbIM 3BEHOM B OXJAXACHUU CHUCTEMHOro OJIOKa SBISETCS TaK Ha3bIBAEMbIM BXOJHOM
BEHTWJISITOP. DTOT KyJIep paclojokeH Ha MepeHel maHenu Kopiyca KoMibiorepa. OH BTATHMBAET
XOJIOZHBIM BO3yX B KOPIIYC M PAacCeMBAET €ro BHYTPH CHCTEMHOTo Oj0Ka. JTO MEpBbIM mIar B
CO3IaHUM YCTOWYMBOTO BO3YLIHOTO MOTOKA ['TaBHOE TYT - MpaBWJILHO HalPaBUTh MMOTOK BO3/IyXa:
0T (pOHTANBHON CTEHKH K 3a1Hell maHenu. Temsblii BO3ayX BHYTPH CHCTEMHOIO O0Ka (BO3AYX



IpeeT MPOLECCOPHI, YUIICETHI, BUHUECTEP U JIPYrMe€ KOMIIOHEHTHI| ITOJAHUMAETCS BBEPX, IMOATOMY
TaM JIOTMYHO pa3MECTUTh BEHTUJIATOP, KOTOpBIM OyneT BbIcachlBaTh €ro M3 Kopmyca. B
OOJIBIIMHCTBE CITy4aeB JUJIsl 3TOTO JOCTAaTOYHO Kysepa Ha Ojoke nmutanuss OH UMeeT JOCTaTO4YHOM
MOIIHOCTH JJIi CO3JaHUs NPWINYHOTO BO3IYIIHOTO MoToka. He pekoMeHayeTcs MCIOJIb30BaTh
Kysep auameTpom Menble 80 MM (80 MUIUIMMETPOBBIN BEHTWIISITOP cIocoOeH npokaunBars 30-40
KyOn4eckux (yToB B MUHYTY, a €CJIM €ro pa3mep cocTaBUT 120 MM, TO MPOIyCKHask CIIOCOOHOCTb
BhIpacTeT 110 75-140 xkyOuueckux yToB B MHHYTY).

OxJ1akaeHne JIaT U yCTpoucTB

Jlaxxe ecnmu CHUCTEMHBIM OJOK HMEET BXOJHOW W BBITSHKHOW BEHTHIISITOP, HE BCEra BCE
KOMIUIEKTYIOIINE OXJIAKIAKTCS X0poio. HekoTopele miiaThl neperpeBarTcs, HECMOTPS Ha TO, YTO
umeroT "ponubie” wim (adbpuuneie Kynepsl. Buneokaptsl, TV-ToHepsl, miatel DVD ouyens yacto
CHUJIBHO TPEIOTCS W MOAHUMAIOT TEMIIEPaTypy B CHCTEMHOM OJIOKE, YTO MOXKET BBI3BaTh COOM U
Jaxe Mopuyy JPYruxX KOMIUIEKTyrommXx. Jlyumiee ycTpoMCTBO Il OXJI@XAEHHS IUIAT - 3TO
CardCooler

CardCooler umeer na 80 MWIUIMMETPOBBIX BEHTHIIATOPA, KaKIBIA M3 KOTOPBIX BpallaeTcs Ha
ckopoctu 2650 06/M. Bmecte onu nporosstor 68,S kyOuueckux QpyToB Bo3nyxa B MUHYTY. Kynep
npeanasHadeH s oxnaxaeHus 4 AGP/PC1/ISA crnoroB. OH Tak yJa4HO COPOEKTHPOBAH, UYTO HE
3akpeiBaeT PCI/ISA cnotel. Mano toro, uto CardCooler oxiaxkmaeT IiaThl, OH TaKXe CO3aeT
001K BO3AYIIHBIN MOTOK U J€JIA€T U3 BCETO CUCTEMHOTO 0JIOKA MOYTH "XOJIOAUIHHUK"

CardCooler cozmaer motok Bo3ayxa BOkpyr 4 ISA/PC1/AGP cnoroB, moaaepKuBaeT BasKHBIE
yCTpOMCTBa, Takue Kak Buaeokapta i DVDfTV nexopaep, B HOpMaIbHBIX pa00OYUX YCIOBUSX.

Bo BpeMsi paborsl HEHTPaIbHBIH MPOLECCOP BBIACISET MHOIO TeIlia, KOTOPOE B BUJE TEILIOTO
BO3/yXa CKAIUTMBACTCS BBEPX> CHUCTEMHOIO OJ0Ka. BEHTWIATOp ISl OXJIaXIEHHUS CIOTOB HE
TOJIbKO YMEHbIIIAEeT TEMIIepaTypy BHYTPU BCEro CUCTEMHOI0 0J0Ka, HO U Xopomo oxjiaxaaer CPU.
OH pabortaer Hauboinee >¢ddexTrBHO, Korma yctaHorieH noja AGP cmotom BnoGaBok o Hecer
XOJIOJHBIN BO3/lyX K MaMATH M LIEHTpalIbHOMY Iporeccopy. Takoil kynep Ha3biBaeTcs Super Slot
Cooler. OH He TOJIBKO OYEHb MOILIHBIN (Kynep mpokauyuBaeT 42 kyOuueckux Qyra Bo3ayxa B
MHUHYTY), HO U gocTatouHo Tuxuil. [llym, KOTOpBIN OH co3faeT mpu paboTe, COCTaBIsIET BCero 26
nenuoer.

"OxnaauTenp CI0TOB" HANpPAaBISIET BO3AYX HAa BUACOKAPTY, OXJIAKJIAET YMUIICET U MaMsTh, a TAKKe
LEHTPAJIBHBIN MPOLIECCOP.

N3mumubee Temio MOXKET MOBPCANUTHL HNPAKTUYCCKH BCC KOMIIOHCHTBI KOMIIBIOTCPA, BKIIKOYAsA U
JKeCcTKuM Auck. Ecnu BuHYecTep paboTaeT HE B MOJIOKEHHOM €My TeMIIEpaTypHOM pEeXHME, TO B
pe3yapTaTte cO00si MOXHO TOTEpPSITh 4YacTh WM BClo uHpopmanuio Ha HeM. Harddrive coojers
(kynepbl 1yia BUHYecTepa) ycTaHaBiuBaroTcs Ha MecTo CD-ROM. Onu noBonbHO 3P ¢HEKTHBHO
OXJIQXIAIOT KECTKHUM JMCK U SBIISTFOTCS XOPOIIEH mperpaaon oT TertoBeix cooeB. Harddrive cooler
HE YBEJIMYMBAET BO3AYIIHBIA TMOTOK, HO SIBISIETCS YCTPOWCTBOM [UJISl JIOKATHHOTO YMEHBIICHHS
TEMIIEPATYPHI, C YeM BEITUKOJICITHO M CITPABIISICTCA.

Kynep Vantec Triple npemnasnauen st oxmaxkaenus SCSI m IDE xectkux guckoB. On
yCTaHaBJIMBAETCsl Ha IIATGOpPMy €O CTaHIApPTHBIM pa3mepoM 5-1/4 mroiimoB. B Vantec Triple
ucnonb3ytorest Tpu 40x20 MM BEHTUIISITOPA, KAXK/IbIi M3 KOTOPBIX MPOroHsET 7.2 KyOuueckux ¢yra
Bo3ayxa. Ha mepBblif B3, BenmuuuHa 7.2 KyOudeckux (yTa Bo3qyxa B MUHYTY KaKeTCsl He
0O0JIBIION, HO KaK MOKa3bIBAET OIBIT, IPU COBMECTHOU paboTe Tpex KyJIepoB CO3/al0Tcs Oosee yeM
KoM@opTabenbHbIC YCIOBUS JIJIs1 PAOOTHI )KECTKOTO JTUCKa



Kpome Toro, Vantec mpousBogur Ultimate Kynepsl Ui >KeCTKMX JUCKOB. OH MOIIHEE CBOETO
miaamero Opara. Kynep BeIMISAUT B BHAE KojieHa W MMeeT aABa BeHTwisTopa 40x40x20 (4500
00/MUH), CIIOCOOHBIX MPOMYCKATh 10 13 KyOndeckux (pyToB BO3AyXa KaXIbli.

CylecTBYIOT Jpyrue BHIBI KYJICpOB ISl OXJKICHUS JKECTKHMX IUCKOB. Hampumep, Takas
Pa3HOBUJHOCTh, TaK HA3bIBAEMBIE KOPIYCHBIE KYyJIEphl. OJTO 3aMe4yaTelbHOE YCTPOWCTBO
yCTaHABJIMBACTCS B TOCIIEIHEE CBOOOIHOE S-IF0MMOBOE THE370 U OHO BBIIYBAaeT BO3AYX BBEPX B
CTOPOHY ONTHYECKUX MPHUBOJOB, )KECTKUX TUCKOB, ZIp YCTPOHUCTB U T.J. MHE Ka)XeTcs, 4TO 3TOT
KyJlep aenaer dyxpeca. JlBa BeHTHiIsiTOpa 92 MM, MOCaKEHBIE HA IOAIIUITHUKH CKOJBXCHUS,
BBIKAYMBAIOT BO3AYyX Ha (haHTACTHUECKOH ckopocTH - 80 KyOmdeckux ¢pyroB B MuHyTy. K TOMYy *Ke,
OHH pabOTaIOT OYCHb TUXO - 26 nmenuoden.

OO011ee oxJIakaeHne KOMIIOHEHTOB

[Tpobnema oxnaxaeHus: (KOHIAWIMOHUPOBAHMS) OCOOCHHO OCTPO BCTA€T B IOCIEAHEE BpEMs B
CBSI3U C MOSBJICHUEM MHKPOCXEM C YHCJIOM TPAaH3MUCTOPOB HA KPUCTAIIE, JOCTHTAIOLINM JICCATKOB
MIJUINOHOB. KaXIplil 371eMEHT Hen30€XHO BBIAENSAECT TEMIo B Ipolecce paboThl, a IUIONIAIb
KpHCTaJula pacTeT 700 HEe3HAYWTeNnbHO, JMOO Jaxke yMeHblIaeTca. Paspine npoOnema
OXJIQXKJICHUS Kacanach B OCHOBHOM ITPOIIECCOPOB, CErO/HS CIEIyeT 3alyMaThcs 00 3TOM IS BUIEO
¥ 3BYKOBBIX KapT, KECTKUX JUCKOB.

OOpatuM BHUMaHue Ha MpoOJIeMy «rI00albHOTO» OXJIAXKACHUS, 3aKITI0YAIONIYIOCS B ONTUMAIEHOM
BBIOOpE KOpIyca H BEHTWIATOpOB. B Onoke mnutanus xkopmyca tuna AT mpeaycCMOTpeH
«BBITSDKHOW» BEHTWJIATOP. BO31yX 3acaceiBaeTcsi BHYTph KOpIyca 4epe3 MMEIoLIUecs LIeIU WU
CIIEIUATILHO TPETYCMOTPEHHBIE OTBEPCTHUSL M, aKKYMYJIMPOBAB TEIJI0O MMEIOIIMX 00Jiee BBICOKYIO
TEeMIepaTypy KOMIIOHEHTOB, BEIOpAchIBaeTCs HapyXKy. B moaapistonieM OOIBIIMHCTBE KOPITYCOB A
T cnenuanbHBIX MEp IO PaCIPENEICHUIO MIOTOKA OXJIAXKAAKOLIErO BO31yXa HE IPEAyCMOTPEHO.

B Onokax nurtaHus KopiycoB Tuma.//7X yacTo CTaBAT HarHeraroluil BeHTWIATOp. HapykHbIil
BO3JlyX 3aXBaTbIBAETCS KPBIILYATKONM BEHTUIIATOPA U MOJAETCA BHYTPb KOpIlyca 4epe3 Ipopesy B
6sioke nutanus. OJHAKO B MOCJEIHEE BpeMs IPOU3BOAUTENHN BEPHYIHUCH K TEXHOJIOTUU BBITSHKHON
BeHTHIsIMK. [Ipu 3TOM 3a60p BO3yxa uaer ¢ HuwxkHel naHenu BII.

[Tpon3BOAUTENBHOCTh BEHTUJISTOpAa OJOKa TMUTAaHUS B peUlalolled CTENeHW BIUSET Ha
3P PEKTUBHOCTD OXJIAXKICHHUS BCEX KOMIIOHEHTOB. [lOMOMHUTEIbHBIE BEHTUISTOPHI OOBIYHO HYKHBI
KAaK «KOCTBUJIM» HE CIIMIIKOM XOpouiemMy OCHOBHOMY. MHorue xopmnyca 4 7X CKOHCTpYUPOBaHbI €
Y4ETOM IIE€pepaclpeesieHus] IOCTYNALIEro IOTOKa BO3AyXa K OTACIBHBIM KOMIIOHEHTaM:
IIPOLIECCOPY, KECTKUM JUCKaM, IUlaTaM paclIMpeHUss B COOTBETCTBHM C PEKOMEHAALUSIMHU
IIPOM3BOUTEIIEN TIPOLIECCOPOB.

B HachIlieHHOM COBpEMEHHBIMU KOMIIOHEHTAMU KOMIIBIOTEPE MHOTJa HaOI0JaeTcss cCBOeoOpa3HbIii
«(deKT TOMUHO», CBA3aHHBIN ¢ JJABUHOOOPAa3HBIM HapacTaHWeM IeperpeBa. Eciu B kommbioTepe
YCTaHOBJICHBl MOIIIHBIE MPOIIECCOp, BHJIEOKApTa, 3BYKOBas KapTa, MapodyKka BBICOKOOOOPOTHBIX
KECTKUX JIMCKOB, TO HOPMAJIbHOE JIOKATHHOE OXJIaXACHHE He Bcerga mnomoraer. CoOCTBEHHBIE
CHCTEMBI OXJIQXKJICHUS KOMIIOHEHTOB PAaCCYMTaHbl HAa TEMIIEPATYPY IMOCTYIAIOLIET0 BO3J1yXa HE
Bbilie 30-35 rpamycoB. MOXET CHOXKHUTBCA CUTyalldsl, KOT/Ia BEHTUJIATOP MOJYy4YaeT BO3AyX OT
TPYIOTIOOMBOTO «COCea», CUJIBHO HarpeBarolierocss B mporecce padoTel. EcrecTBeHHO, YTO
HaYHET MEePErpeBaThCs OXJIaKIAaeMas UM

||B Havase 2000 rona st KOMOBIOTEPOB Ha 0asze mporieccopoB AMD ctanu NONMyJAsSpHbI CUCTEMBI
oxnaxzaeHuss  ¢upm Thermaltake (cepus Orb) v Titan. PaquaTtopbl  3TUX  HW3JEIUA  OTJIMYAET
BEPTUKAJIBHOE PACHOJIOKEHHE pedep Mo MepuMeTpy LUMIMHIPA, BAOJIL HANpaBIEHUS BO3AYIIHOTO
notoka. Ilox wunTepdeiic Socket A Boimyckanucy moaenu Chrome Orb (nmnamerp 69  Mm)
u Mini Chrome Orb ¢ antoMUHUEBBIM paguaTopoM, SuperChrome O2b (c yBennueHHOU 10 75 MM



BBICOTOH paauaTtopa u AByMs BeHTHIsTOpamu), Mini Copper Orb (¢ MeTHBIM OCHOBAaHHEM
paauaTopa) W caMblii MOIMHBIN (HO Ype3BBIUAWHO HIyMHBIN) Dragon Orb (B TOM 4YHCIIE HUMEET
MOIU(UKAIMIO C METHBIM OCHOBaHMEM panuatopa Dragon 3). [lns npoueccopoB AMD Athlon c
paboueit yactoroit 1200 MI'y u BbIme 1Mo 3¢pGHEKTUBHOCTH TEIUIOOTBOJA COOTBETCTBYET TOJIBKO
nocienHsas Monenb. OgHako myMm BeHTWISATOpa (mpu oboportax okosno 7000 B MHHYTY) M PEB
BO3/IYILIIHOTO MOTOKA MPEBpaIllalOT UCIIOJIb30BAHUE KOMIIBIOTEpPA B JOMAIIHUX YCIOBHSAX B IBITKY.
Taxum o6pazom, u3 cepul Orb K yCTaHOBKE MOXXHO PEKOMEHI0BATh TOJIBKO MIIA IIIAE MOJICIN IS
cpenqHux pabouMx YacToT, M Jyd4llle TOJbKO JUIs mpoueccopoB Duron. JIns Ooiee MOIIHBIX
poreccopoB TpedyroTest 6osee 3hPeKTUBHBIC pelIeHUsI.

OueBuHO, YTO IUIOMIAJb KBajpara OyneT Bcerda OOJbIIe IUIOMIAJH BIMCAHHOTO B HETO Kpyra.
[TosTOMy OONBIIMHCTBO MNPOU3BOAUTENCH CHUCTEM BO3AYLUIHOTO OXJKICHHUS MPEANOYUTAIOT
UCIIONIb30BaTh  NPSAMOYronbHbIe  paguatopbl.  ®Dupma Thermaltake papabotana  cepuio
OpSAMOYTOJIBHBIX — KyJepoB Volcano. Hemnoxyio  pemyTanuio HMMEIOT CHCTEMBI  OXJIaXICHUS
dupmsl Elan Vital, nmeromue npsMOYTrOJIbHBIN B IUIAHE ATIOMUHHEBBIH paguarop (B TOM 4YHCIE
npejularaeTcsi BapuaHT C MEOHBIM OCHOBaHHMeM). Yemnuonamu B 3()()EKTHBHOCTH SBISIOTCA
CHCTEeMbl ~C  TEIUIONPOBOJHBIMH  TpyOKaMM ¥  MEAHBIMH  PagHaTOpaMH,  HaIpuMep
¢upmsl CoolerMaster.

B nenom, paccmarpuBas BO3AYIIHbIE CHCTEMBl OXJaXIEHHUS, MOXKHO YTBEpXKAaThb, 4TO OoJee
3¢ (eKTUBHBIC PELICHHUS OTJIMYAIOTCS IOBBIIIEHHBIM IIYMOM M BecoM. /[ oObyHON paboThI
JydIle TOAXOMAT INTAaTHBIE CHUCTEMbI, YCTAaHOBIIEHHBbIE (UPMOM Ha «OOKCOBBIH» BapUaHT
mmpolieccopa.

BoasiHoe oxJiaxxaeHue

OpHOM M3 HEMHOTHX CepHiHBIX cucteM siBiisiercss Water Cooling dupmer Senfu. Kommiekt coctout
U3 MEIHOrO TEeIUI0O0OOMEHHUKa (OXJIaJuTelNs), KpEeMAIerocs K MpoIeccopy, BOJISHOTO Hacoca,
paamaTropa ¢ BEHTHISTOPAMH, pe3epByapa U COCIMHUTEIBHBIX CHIIMKOHOBBIX TpyOOK. B kadecTBe
KUAKOCTH PEKOMEHIYeTCs MCIOIb30BaTh AUCTUILTUPOBAHHYIO BOAy. [IpuHIMI paboThl CHCTEMBI
IPOCT: HAcOC IMPOKAuMBAaET BOJY 4Yepe3 TEIJIOOOMEHHHMK, KOTOPBIM 3aKpeIieH Ha KpucTale.
Harperass Boga mocTtymaeT B paauaTop, IA€ OXJIAKIAETCS 3a CUET YBEIMYEHHS IMOBEPXHOCTH
pacceuBaHus TeIUIa U 00/1yBa BO3yXOM, HArHETAEMbIM BEHTUIISITOPOM.

HcnpiTaHus MOKa3bIBAIOT, YTO AP(EKTUBHOCTh CUCTEMBI BOJSHOTO oXJaxkaeHus: Ha 35-40% Bbliie,
YeM Yy THUIIOBBIX CHCTEM BO3AYLIHOTO OXJaxJAeHHA. OJHAKO CTOMMOCTh CHUCTEMBI 3HAUYUTEJIBHO
MPEBBINIAET CTOMMOCTH JIOCTATOYHO MOIIIHOTO Tporieccopa Athlon XP.

JuiemeHThl [lenbThe U Apyrasi 3K30THKA

[Tpuniun pa®otsl 31emMeHToB [lenbThe (TepMo3IeKTpruUecKas IMHUCCHs) U3BeCTEH J1aBHO. OTMETHUM,
YTO ISl OXJIAXKICHHS TpoIleccopa ¢ paccernBaeMoi MomHOCThI0 50-60 BT motpebyercs 3ineMeHT
[TenbThe HE MEHBILIEH MOIIHOCTHU ¢ MOoTpedasieMbiM TokoM 10-15 A. Kpome Toro, mist oxiaxaeHus
«ropsiyeil» CTOPOHBI TEPMOIaphl HY)KEH MOIIHBIA BEHTWISATOp. llpuyem ero BBIXOA U3 CTpPOs
IpPO3UT paciuiaBieHueM U Moxayns llenpTee, M mporeccopa, U MaTepuHCKOM Iuiatel. [losTomy
1eNecoo0pa3HO  MCMONb30BaTh  dJeMeHThl  [lenbThe 1 OXJaKIEHUS  MPOLECCOPOB  C
teroBbaeneHuem 20-25 Bt u Huxe.

Jpyrum 3K30THYECKUM CITOCOOOM OXJIAXKICHHsI CIyXKaT KPUOTeHHbIE YCTaHOBKU. PaboTaioT oHM 110
TOMY € NPUHLUIY, YTO U OBITOBBIE XOJOMWIBHUKH. MOIIHOCTb, MOTpedisieMas KpHUOTEeHHOU
CUCTEMOM OXJa)kaeHUs, He npeBbiaer 50-70 Br.



MHKPOCXEMa, YTO BBI30BET OOIlee MOBBIIIEHHE TEeMIIEpaTyphl BO3/AyXa BHYTPH Kopryca. Bce
BEHTWISITOPHl U MHKPOCXEMbI OYAyT MOJNy4aTh TOPSYMN BO3IyX, W Jajee IMpolecc MPUMET
JJABUHHBIM XapaKTep, B UTOIe KOMIBIOTEP B JIYUYLIEM CIIy4ae «3aBUCHETY.

CumnromMamu po0IeM ¢ OXJIXKICHHEM OOBIYHO CITY)KaT MEPUOJHUYECKHE «3aBUCAHUS TIpoLieccopa
KOMIIBIOTCPA oe3 BUJIUMBIX BHCIIHUX IIPUYMUH, HCOXHUIAAHHBIC OTKAa3bl B pa60Te BUJCOKAPTEI,
KECTKUX JIMCKOB M JIPYTUX KOMIIOHEHTOB C BBICOKHM 3YHepromnorpediieHueM. MHoraa KoMmproTep
OTKa3bIBaeTCd paboTaTh MpH TOBBIICHUMA TEMIEpPaTypbl HApYXHOTO BO3AyXa (JETOM- TIpHU
PACHOIOKEHUH BOJM3M OTONMMTEIBHBIX HPUOOPOB). JleunTs 3TH «OOJIE3HI» MOKHO C ITOMOIIBIO
JJOKAJIBHOI'O OXJIAXKACHUA HaubOoee KPUTHUYHBIX 3JICMCHTOB. O6paTI/ITe BHHUMAaHHUEC, YTO MHOI'UC
COBPEMECHHBIE MHKPOCXEMBI IS 3BYKOBBIX WM * CETEBBIX KapT, TIOHEPOB TEJIEBU3MOHHOTO
CHUTHaJIa HarpeBaioTcsi B mporecce padborsl 10 80-100 rpamycoB, a KOHCTPYKTUBHO HE HMEIOT
HHUKaKHX 3JIEMCHTOB OXJIAK/CHUSI.

Ecim Meppl JIOKaIbHOIO OXJIQXKICHUS HE IIOMOraroT, CleNyeT 3aAyMaTbCsi O KapJUHAJIBHOM
pemiernu npoOneMbl. KoHeyHo, HE CTOMT cpa3y MeHATh Kopmyc. llompoOyiite yCTaHOBHUTH
JIONIOJIHUTEIbHbIE BEHTWIATOPBL. Ha pbIHKE BCTpEYaroTCs Liejible BEHTUJISATOPHBIE OJIOKM pa3HBIX
IIPOU3BOJUTENICH, YCTAHABIMBAEMbIE B IIITUAIOMMOBBIE OTCEKM BHYTPH Kopmyca B kpaiiHem
cilyyae, MOYKHO M CaMOMY COOPYJIUTh TaKOW OJIOK XOTh U3 YETHIPEX MPOLECCOPHBIX BEHTUIIATOPOB
U YCTAaHOBUTb B HY)KHOE€ MecTo. HampaBieHue 1moToka Bo3ayxa B COOTBETCTBUH C THIIOM BalIETO
BEHTWJIATOPA B OJIOKE MUTaHU (BBITS)KHOM MM HarHETarOIMI ) BEIOUPAIOT IEpEMEHO MOJIIPHOCTH
IIATaHHUS.

KavectBennsle Osioku oxnaxaeHus Mapku PCV-220 ycTaHaBIMBAIOTCS B CJIOTHI paclIMpeHUs
untepdeiicoB PCI unu ISA. bnaronaps 5ToMy OHM MOTYT YHPAaBJISTBCS CIIEUATEHON ITPOrPaMMOH,
OTCJIEKUBAIOIEH TEeMIEepaTypHbIi pEeXKUM BHYTpH Kopmyca. Takoe perieHue oOecrneynBaer
rapaHTUPOBAHHOE ITOJJIEPKAaHUE TEMIIEPATYPBI BHYTPHU KOPILyca B 3aJaHHBIX IIpEeIIax.

B nocnennee BpeMsi HEKOTOpPbIE KOMITAHUM, IIPOU3BOAIIME CHUCTEMBl OXJIAXKIEHUS, MpEeAsiararoT
KOMIUIEKCHOE  pelleHue mnpobiembl B kadectBe  mpuMepa  pacCMOTPUM — KOMIUIEKT
bupmbl Zalman, nony4uBIIAN HazBanue Computer Noise Prevention System (cucrema
NpeJOTBPALeHUs [IIyMa KoMIIbioTepa). B ero cocraB BXosT 610K MUTaHUsS BBICOKOTO KauecTBa Ha
300 Bt ¢ MajomyMsIIMM BEHTUJISITOPOM C PETYIUPYEMOMl CKOPOCTBIO, KOMILUIEKT OXJIaXJACHUS
nporeccopa (MEAHBIM panuaTop M OTHCIBHBIA PEryIUpPYEeMbI BEHTHIIATOP), pPaguaTrop A
BUJICOKAPTHI, JOTIOJHUTENbHBIN PETYIUPYEMbI BEHTUIISITOP ISl KOpIyca, paguaTop YUIICeTa.

KommnonenTs! Zalman njst MajaomryMHOTO CUCTEMHOTro OJioka Ha Tutatrgopme Pentium 4 o6oiinercs
HenenieBo: 0ok mutanus ZM300A-APF (603); xoMiiekT oxmiaxaeHus mporeccopa CNPS6500A-
Cu (oxono 60%); pammarop s Bumeokaptsl ZMIl-Cu (okono  16$); BenTwiasaTop s
kopriyca FBWS (okono 11%); pammatop s uumncera NB32 (okomo 4$). Htoro momydaercs
BHYyIIUTENbHAs cymma Oosiee 1508, OmHako mosib30BaTellb 3a STH JCHBIU MOJTYyYaeT KOMIBIOTEP C
YPOBHEM IIYMOB He cBbIe 25 1b.

OxuaxkaeHue nmpoueccopon

W3BecTHO, 4TO OOJIBIIMHCTBO COBPEMEHHBIX IMPOILIECCOPOB Pa3BUBAIOT 3HAUUTEIBHYIO TEIJIOBYIO
MOIIHOCTb. Hanpuwmep, Pentium I11-300 notpe6isn pu pabote 10 43 Br,
a Pentium 4 (saapo Willamette) 21T — po 75 Bt! OdeBugHO, YTO TPAKTUYECKH BCA
AIIEKTPUYECKasi MOIIHOCTh Mpoleccopa mpeolOpasyeTcs B TEIJIOBYIO 3HEPruio. OTO TEIUIo
HEoO0X0muMoO 3P QEKTHBHO OTBOAMTH, WHAYE TEMIepaTypa KOMIIOHEHTOB MpoIleccopa IMPEBBICHT
JIOIYCTUMYIO TPaHMIly U TPOU30MaeT cOoi B pabore.

B kauecTBe MacCHBHOIO 3JEMEHTA OXJIAXKJICHUS NIMPOKO NPUMEHSIOT paanaropsl. [Iponssoaurenn
IPOIIECCOPOB CTAPAIOTCS PACCUUTATH IUIOLIA/lb MOBEPXHOCTU PATUATOPOB TaKMM 00pa3oM, 4TOOBI



obecrneunBaliCss HEKOTOPHIH 3amac 1mo 3¢(HeKTUBHOCTH TeIiooTBoa. OHAKO TaKOW 3amac HEBEJIUK
W B ClIydae pa3roHa Iporeccopa He oOecreyuBaeT CTaOWiIbHOM paboThl. [laxe «pupmeHHBIC»
paauaTopbl HBIHEC UMCIOT TMTaHTCKUC pa3MCPhIL.

Ecnm pammatop B OAWMHOYKY HE CHpPABISIETCS C OTBOJOM TEIUIa, HA IIOMOIIb MPUXOIAT
BEHTWIATOPHL. CoueTaHue BEHTUJISITOPA U paJiiaTopa UCIOJb3YIOT YKe JOBOJIbHO JaBHO, HAUMHAS C
JUHEHKH TmporeccopoB Pentium. OMHaKO B TIOCICIHUX MOJIEISAX IPOIIECCOPOB pasMepbl H
MOIIIHOCTb arperatoB OXJIAXKJEHUS JIOCTUTIIM 4YYyJIOBUIIHBIX pa3mepoB. Pl3BecTHbl Moxaenu
BO3AYIIHBIX CUCTEM OXJIAXIEHUSI IpoiieccopoB ¢ BecoM A0 900 rpamm!

IKax nipasuno, B Retail-nocmaske (y Hac 4acT Ha3bIBAEMON «KOPOOOUHOIN») TIPOLIECCOPHI CHAGKEHBI
3aBOJICKMM KOMIUIEKTOM YCTPOWCTB OXJIaXJEHUS, YK€ 3aKpelJICHHbIM Ha KapTpuipke. Takue
CTaHJapTHBIE YCTPOMCTBA TapaHTHUPOBAHHO OOECIEYMBAIOT CTAOMIIBHYIO PabOTy mpoleccopa B
T00BIX pekumax. XOTs HM3BECTHBI M «IPOKOJbD». Hampumep, ¢upma Infel Obina BBIHYXAEHA
0TO3BaTh JUIsI 3aMEHbl MEPBYI0 NApPTHUIO MOIIHBIX TMponeccopoB Pentium [II N30 MI'n uz-3a
po0JIEM C OXJIAKAECHUEM IIPU BBICOKOM Harpyske.

B cucremnpix miarax (u kopmycax) ¢opM-hakropa AT BEHTWIATOP OXJAXAEHHUS Mpoleccopa
HaNpsMYIO0 TIOAKIIOUAeTCs K pazbemMaM Ooka mutaHus. [[o3ToMy ympaBisiTh UM HEBO3MOXKHO.
CoBpemennble  ycrpoiictBa (opm-paktopa ATXu ero Moaudukanuii mnpeaycMaTpUBAIOT
MOJIKJIFOUEHUE BEHTWJIATOPA OXJIAXKJIEHHUS Ipolleccopa K CHELMATIbHOMY pa3beMy Ha CHCTEMHOM
riare. [lluHa nuTanus U ynpaBlieHUs MO3BOJISIET KOHTPOJIUPOBATH YACTOTY BpAICHHUS KPBUTbYATKH
BEHTWISITOPAa U B COBOKYIHOCTH C TEPMOJATUYMKAMU YJEPKUBATH TEMIEPAaTypy MHUKPOCXEMBbI
mpoleccopa B 3aJJaHHBIX Ipeaenax. XOTs 34eCb MHOTO€ 3aBUCUT OT CUCTEMbI TEPMOMOHUTOPUHTA,
YCTaHOBJIEHHOW Ha cucTeMHoW Iuiare. K cokaneHuto, B JEMIEBBIX H3JENUSIX TEPMOKOHTPOJIb
3aKJII0YAeTCsl B YCTAaHOBKE B BBIPE3 MPOIIECCOPHOTO pa3zbeMa TEPMOJINOMA, KOTOPBIM [axe He
KacaeTcsl Kopiyca Ipoleccopa. B 3ToMm ciaydyae 3HaueHHUs TeMIEpaTyphbl, BblJaBa€Mble CUCTEMOI,
OYEHb JaJIeKU OT PEATIbHOCTH.

Tepmountepeiic

B OEM-nocraBke mporeccopbl 00bIYHO MPOJAIOT 0€3 YCTPOUCTB OXJIaXI€HUs, KOTOpbIe TpeOyeTcs
npuoOpeTraTh OTAeNbHO. TakuM oOpa3oMm, BcTaeT mpoOjemMa BhIOOpa KOMIUIEKTA OXJIXKIACHUS U
crioco0a ero ycTaHoBKU. YacTo C LeNbl0 SKOHOMHMM CpEACTB IOKYMAaeTcs MepBOe IMOIaBlIeecs
JIEIIEBOE YCTPOMCTBO, OOBIYHO KUTAMCKOro MPOW3BOJCTBA. TakoM MOAXOA YpeBaT CEpbE3HBIMU
HEeNpUATHOCTSIMU.  [lomoOHbIE  KOHCTPYKUMH  3asBISIOTCS KaK  yHUBEpCAJbHbIE, SKOOBI
paccurMTaHHbIE HA IUPOKUI CIIEKTP MOJIEJIEH MPOLIECCOPOB.

Jaxxe Oernplii OCMOTp ITHX HU3IEIUM NPUBOJUT K CTOHKOMY YOEXKIECHHIO, YTO HMX CO3/aTelld
BOOOIIIE HE 3HAKOMBI C OCHOBaMHM TE€pMOJIMHAMHUKU. Jla M KauecTBO MCIIOIHEHHUS TaKOBO, UTO
IUIOCKOCTh PajiaTopa, MPUMBIKAIONIYIO K IPOIleccopy, Kak MUHUMYM Napy JHeW Hajlo nuiidoBaTh,
a BEHTHJISTOP IpOXOYeT He XyKe mponeiviepa Biaeraromero «Meccepmmurra». CiykaT Takue
YCTPOMCTBA OUY€Hb HEJOITO U MPAKTUYECKU HE CITIOCOOHBI K HOPMAJIbHOMY OXJIQXKICHHIO.

Ecnn BbI pemniiv COKOHOMUTD Ha OXJIAXIEHNUHU, IOKYIIAaUTe CTaHJAPTHBIN 3aBOICKON KOMIUIEKT JUIs
JAHHOTO Tpolieccopa. 3a Mapy WIUIIHUX» J0JIJIAPOB BbI OJYYUTE HAJEKHOE YCTPOUCTBO U Oyzere
CIIOKOMHBI 3a IpoLEcCop. 3aMeTuM, uTo s mpoueccopoB AMD Athlon 3aBOACKOW KOMILIEKT
OXJIaX/IEHUSI HAUTHU TIOCTaTOYHO CJIOKHO. Jla M caMM ITOCTaBKU THUX IPOLIECCOPOB B «OOKCOBOMY (C
YCTQHOBJICHHON CUCTEMOM OXJIaXXKICHHS) BapUaHTE OYeHb OIPaHUUYCHBI.

B HekoTOphIX choydasx CTOMT TOAYMaThb O TMPHOOPETEHHWH KayeCTBEHHOTO BEHTUIISATOpA
npodeccCHoHaNBFHOTO Kilacca. Bo-mepBhIX, €CiM MOsSBWIACh HAEs pa3orHaTh Mporeccop, 0Oe3
BEHTWIATOPA CTOMMOCTBhIO He MeHee 10 mommapoB He 000WTHCH. BO-BTOpPBIX, €CIM KOMITBIOTED



OCHaIlI€H 3HAYHUTCIbHBIM YK CJIOM KOMIIOHCHTOB, BBIACIAIOINUX TCIIJIO, TO CTaH,Z[apTHHﬁ 3a130/:101<0171
BCHTHUJIATOP HE BCErAa CIIPABIIACTCA C OXJTAXKICHHUEM.

MoHTHpoBaTh paauaTop € BEHTWIATOPOM Ha KOpIYyC Ipoleccopa CleAyeT TOJIbKO Iocie
00pabOTKH MOBEPXHOCTU TEILIONMpoBOAHOM macToi. OreuectBenHas nacta KIIT-8 crout xoneliku
M, XOTS HE WUMEeT BBIJAIONINXCA IIOKa3aTesei, JOCTaTOYHO Ka4eCTBEHHO OO0eCIeunBaeT
HOPMaJIbHBIA TEMIIOOTBOA. 3aBOACKHE CTaHJapTHbIE paJWaTOpbl, KaK MPaBUIO, HMEIOT
MPUKPBITYIO JIUIIKOW JIEHTOM IJIONIAIKy, Ha KOTOPYIO 3apaHee HaHEeCeHa TEIIONPOBOIHAS MacTa.

B mpodeccronanbHbIX H3IENUAX B KadeCTBE MACThl HMPUMEHSIOT CIEHUAIBHO IOA00paHHbIE
COCTaBBbl, YZEJIbHAsl TEIUIONPOBOAHOCTh KOTOPHIX Ha nopsiiok Beiuie, yeM y KIIT-8. K TakoBbim
OTHOCATCS TEPMOIIACTHI
bupm Bergquist (HF225UT), Chromerics (T725), Honeywell (PCM45), ShinEtsu (PCS-TCO11T-
13), Termagon(T~pcm905C) n HexkoTopble npyrue. Mx sxenaTenbHO MCIOIB30BATh 7Sl KPUTUYHBIX
10 Ha/IEXKHOCTH CUCTEM.

IMocaencrBun neperpesa

[TonpoOyem OLIEHUTH TOCIEACTBUS MEperpeBa s pa3iMyHbIX MpoleccopoB. B oOuiem ciydae
MOKHO YTBEpXKIaTh, YTO HE3HAUUTENBHBIN MEpPerpeB BbIPAXKAETCS B HECHPOBOIMPOBAHHBIX
3aBHCAHUSX U «CJIETax» OMEPAIMOHHON CHCTEMBI U MPOTPaAMM «TsDKENoro» kiacca: 3JI-rpaduku,
urp, o0paboTku u300pakeHuit uau BuAeo. Ecnu BcTpeuaroTcss mpoOsieMbl Takoro poja, WHOTrAa
JIOCTaTOYHO TUIATEJIBHO CAYTh IbLIb C PaJuaTopa U KPbUIbYATKH BEHTUJISTOpA, a TAKXKE JAPYTUX
KOMIOHEHTOB. Ho w4ame pemieHHe COCTOMT B 3aMEHE BBIPA0OTaBIIEro pecypc WIH
HEKayeCTBEHHOI0 BeHTWsITOpa. CucremaTHueckue cOOM KOMIBIOTEPA CIYCTS ONPEICIIEHHOE
BpeMsl TOCIe 3alyCKa TOBOPAT O TOM, YTO TEIUIOBOM pPEXUM cepbe3Ho HapyuieH. OOBIYHO 3TO
CBS3aHO C BBIXOJOM U3 CTPOSl BEHTWUJIATOpa (OXJaKICHHUS Ipoleccopa WM 0JIoKa NHUTaHUSA).
Opnako Takue mpPOOJIEMbl MOTYT OBITh MOCIHEACTBHEM YCTAaHOBKM HOBBIX OJHEPrOEMKHX
KOMIIOHEHTOB. B 3TOM ciryyae nocraBbTe Ha rpoieccop 00Jiee MOLIHYIO CUCTEMY OXJIAXKIECHUS WU
MIOMEHSINTE pa3MEIIEHNE KOMIIOHEHTOB B KOPITYCE.

He nans Bcex Mogeneil mpolueccopoB MeperpeB MNpoxoauT 6e30o0me3HeHHO. OcoOeHHO
YyBCTBUTEIHHBI K MIPEBBILIEHUIO npeenbHON TEMIIEPATYPbI
nporeccopsl Athlon n Duron dupmel AMD. V3BecTHBl M TMOAPOOHO OMHCAHBI CIy4ad MOJIHOTO
BBIXO/Ia U3 CTPOs ATHX HPOLECCOPOB IMpH OTKaze BeHTwisTopa. [Ipoueccopsl InfeloTHOCATCS K
Kateropuu Ooisee croiikux uzaenuil. [1o kpaitHeir Mmepe, aBTOp HU pa3y He CIBIIIAT O CTOPEBLIEM I10
IpUYMHE OTKa3a BEHTUJIsAITOpa npoieccope Intel

Takast pasHMIIa B TIOBEIEHUU COBPEMEHHBIX HPOAYKTOB Intel 1 AMD 0ObsSCHSAETCS pPa3HbIM
IIOAXOAOM K KOHTPOJIIO 3a TEPMHYECKUM peXUMOM Ipoueccopa. @upma AMD no mocieaHero
BPEMEHM CUMTAJIA, YTO OXJIAKIECHUE U KOHTPOJIb 3a TEMIEPATypOil — 3a7ada CUCTEMHAs U IOTOMY
3TUM JOJDKHBI 3aHUMAaTbCs MPOU3BOJUTENN MaTepUHCKUX IuiaT. OHAKO «MAaTePUHCKUID) TaT4HK
OOBIYHO KpPEMUTCS K paguaTropy CHCTEMbl OXJIQXKJIEHHsS, a 4YacTo HaXxOJUTCs B BBIpe3e
pazbema Socket 1 MepsIET, IO CYyTH, TEMIIEPATYPy MATEPUHCKOM IJIAThl B TaHHOW Touke. CoueTanue
nporieccopoB Athlon XP ¢ COBpEeMEHHBIMM MAaTE€pPUHCKMMH IUIaTaMH OoJjiee Ha/leKHO B CMBICIE
TEPMOKOHTPOJIS, IMOCKOJIBKY B IIPOLECCOP BCTPOECH TEPMOPE3UCTOP, BBIJAIOIIUN CBEACHUS O
TEKYIIEH TEMIIEpaType.

®dupma Intel nepenoxuia 3a1a4y KOHTPOJSI 32 TEMIIEPATypoil mpoieccopa Ha BHYTPEHHHUE CXEMBI.
Ocobenno yIa4HO aTa npobiema perieHa B nporeccopax Pentium 4, tiae
cxema Thermal Monitor oGecrieurBaeT HE TOJBKO KOHTPOJb TeMIepaTypbl, HO W CHIIKEHHE
paboueli 4acTOTHI TIpH TieperpeBe. TectupoBanue mpoieccopa Pentium 4 co cuarou (!) cucremoit
OXJIAKJIEHUS MOKA3aJo, YTO MPOIECCOP COXpaHSIeT pabOTOCIOCOOHOCTh, TUIIh 3aMeiss PadoTy.



Monenb Pentium I1I Benet cebst 6onee «rpy0o», HO BIOJHE MPEACKa3yeMo: B CiIydae Ieperpena
IPOLECCOP «3aBHCACT», OTKIIIOYAs TUTAHUE SPa.

B03L[ymm>1e CHUCTEMDbI OXJIAXKIACHUSA

Bo3aymHbie cucTeMbl OXJIAKIECHUsS OCHOBAaHBI Ha IlepeAade TEIUIOBOW 3HEPIUM OT IIpoLeccopa K
panuaTopy, UIMEIOLIEMY Iopa3io OOJIBLIYIO IUIO0IIAlb IOBEPXHOCTH, YeM KPHUCTAILI, Yepe3 KOTOPYIO
¥ OTBOJAWTCS M3HIIeK Tera. [Ipoueccopsl Manoii MomHoctu (Hanpumep, VIA C3 unu MOOHIIbHBIE
BapuaHThl Pentium III) o6xoasaTcss ToOnbKO paguaTopoM. OIHAKO B OOJBIIMHCTBE HACTOJBHBIX
CUCTEM MHCIIOJIb3YIOT CHCTEMY OXJIAXKICHMS, B KOTOPOH IOBEPXHOCTb pajauaropa o0ayBaercs
BO3JyIIHBIM IIOTOKOM, CO3JaBa€MbIM BEHTWIATOPOM. [Ipu TennoBeaeneHuu MomHocThio0 10 30 BT
JIOCTAaTOYHO MPUMEHUTHh OOBIYHBIN BeHTHIsATOP 50x10, 00myBaromuili adrOMUHHMEBBIA paguaTop.
3HayMTenbHOE NpeBbllieHne 3HadeHus 30 Bt paccenBaeMoii MOIIIHOCTH BbI3bIBAET HEOOXOIUMOCTb
YBEJIMUYUBATh IUIONIA/(b PAIMATOPa U POU3BOAUTEIBHOCTh BEHTWIIATOPA. B Cl0XKHBIX ciyyasx (1pu
TEIUIOBBIACNICHUH Tipoueccopa Ooinee 50 BT) npuxoaurcs onTuMH3MpoBaTh (GopMmy pebep
panguaropa, NPUMEHATh MaTepUalbl C XOpOIIEH TEIUIONPOBOAHOCTHIO (MEAb), HapallUBaTh
IPOM3BOIUTENLHOCTh BEHTUIIATOPA 32 CUET YBEJIUYEHUS AUaMeTpa KpbUIbYaTKH U yuciia 000pOTOB,
a MHOT1a yCTAHABJIMBATh JBA BEHTUJIATOPA.

['maBHBIM «JIBUTATENEM Mporpecca» B OOJACTH IOCTPOEHHUS CUCTEM OXJIAXKICHHUS SBUJIACH
dupma AMD, ubu crtapume moaenu Athlon (¢ pabounmu yactoramu Oosiee 950 MI'n) BbIaensroT
6onee 50 Brt. IloaTOMy camble «M3bICKAaHHBIE)» CUCTEMbI OXJAXKACHUS pa3paboTaHbl UMEHHO I0J
untepdeiic Socket A (Socket 462). llpaBna, nznenus komnanuu Intel cepun Pentium 4 He CITUIIKOM
otctatoT oT Athlon. Hatipumep, Pentium 4 ¢ sappom Willamette n yacrotoit 2 I'T'1 umeeT TemioByro
MOIIIHOCTH 75 BT.

IpakTnueckasi padora 47 Yruanzanusa HeucnpaBHbIX 3JjieMeHTOB CBT

3amaHue:

I. CocTaBuTh IUIaH KOHCIIEKTA.
2.KpaTkuii KOHCIEKT 1O IUIaHy.

3.0TBeTUTH Ha KOHTPOJIbHBIE BOIPOCHI

IIpakTnueckas padora 48 TunoBasi cucreMa yTUIM3aAIUM HEMCITPABHBIX
IJIEMCHTOB
W3BrieyeHne qparoleHHbIX METAIJIOB U3 BTOPUYHOI'O CBIPhS SIBJISIETCS YaCThIO IIPOOIEMBI
HCIIOJIb30BaHUsl BO3BPATHBIX PECYPCOB, KOTOPasi BKIIIOUAET B C€0s1 CIEYIOIINE aCIIEKThI:
*  HOPMAaTHBHO-NPAaBOBOW;
*  OpraHM3allOHHBIH;
*  cepTU(UKALMOHHBIH;
*  TEXHOJIOTMYECKUI;
*  DBKOJOTHYECKHUII;
*  SKOHOMHUKO-(pMHAHCOBBIM.
[Tpobnema MCroNIb30BaHUsI BTOPUYHOTO CBIPhsI, COAEPIKAIIETO paroleHHble MaTepUalbl U3
KOMIIBIOTEPOB, NepudepuitHoro 000py10BaHMs U UHBIX CpeACTB BhluuciauTenbHON TexHuku (CBT)
aKTyaJlbHa B CBSI3M C TEXHUYECKUM NIEPEBOOPYKEHUEM OTpaciield MPOMBIIIIIEHHOCTH.



K nparomeHHbIM MeTaulaM OTHOCSITCS: 30JI0TO, cepeOpo, IUIaTHHA, NalUIaJuid, pPOIHIA,
UPHUIUN, PYTCHHA, OCMHI, a TakKe T00ble XMMHUYECKHE COSIUHEHUS U CIUIaBBl KAKIOTO U3 ITHUX
METaJIOB.

Cratbs 2 1. 4 "®enepanbHOro 3aKOHa O APArolEHHBIX METaulax U JParoll€HHbIX KaMHAX"
ot 26 mapta 1998 roma Nel463 rmacut: "JIoM U OTXOJBI IParoleHHBIX METAIIIOB MOJIJICKAT cOOpy
BO BCEX OpraHMU3alUsiX, B KOTOPBIX OOpa3yloTCs yKa3zaHHbIC JJoM U OTX0abl. CoOpaHHBIE JIOM U
OTXOJBbI TMOJUIekKAT 00sS3aTelbHOMY YYETY M MOTYT IepepadaTbiBaThCs COOMPAIOIIMMHU  HX
OpraHU3aUsIMU /111 BTOPUYHOTO UCIIOJIBb30BaHUS W PEATM30BbIBATHCS OPraHU3alHUsIM, UMEIOLTUM
JUICH3UU Ha JaHHBIA BUJA JAEATEIbHOCTH, JUIS JallbHEHIIero Mpou3BOACTBA U adduHaxka
JIparolieHHbIX METAJIOB".

CtpykTypHass MOZeNlb MpPOBEAEHUS paldOT MO H3BJICUECHUIO BTOPUYHBIX JIPAroIeHHbBIX
MeTajuIoB U3 oTpadotanHbIX u3aenuii CBT, BKiIroyaeT cieayromniue 3Tamsl :

* HMudopmanmonHoe obecreyeHue;
* Co3znanue ycinoBuii;

* Paz6opka uzgenui;

*  Peanuzanus nmaprtuii.

Ha »srtane "HWudopmamuonHoe odecrnedyeHue' ocymecTBisieTcss cOop MHPOPMAIUU O
KOHKPETHOM O0BEKTE M3 KOTOPOTO IUIAHUPYETCS YTUIM3UPOBATH JIparolieHHble MeTauibl. Ha aTom

OCHOBHEIE HAIPABTEHHA JEATEIBRHOCTH
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PﬂcyHOK OcHaBHBI€ HanmpaBJCHUA ACATECJIbHOCTH HA ITale «I/Il—[(l)OpMaI[I/IOHHOC o0ecnevyeHue»

JTane HeoOX0IMMO NMPUAEPKUBATHCS ITOCIEI0BATEILHOCTH JEHCTBUH, YKa3aHHbIX Ha Pucynke

Kak BuIHO u3 mnpuBeAcHHOM Ha PucCyHKke CXeMbl, OCHOBHBIC [JEHCTBHsS Ha JTare
"UnpopmaninonHoe obecniedeHue" MNPeACTaBIIIOT COOOW HENpephIBHYIO I0OCIIEN0BATEIbHOCTD
JENCTBUH, TOATOTABINBAIOIINX OCHOBY /ISl YCIIELIHOTO BbINOJMHEHUS 3Tana "Co3nanne yciaoBui'.

Ha srane "Coznmanue ycrnoBuit" cO3[al0T yCIOBHS JUIsl IPOBeAeHUS paboT mo pa3dopke
m3nenunii CBT. IlpuoGperaercs u TpaHCIOpTUPYETCS 00OpyJdOBaHHME TOJUIekKaliee pa3bopke,
MPOM3BOJIUTCS MOJTOTOBKA HHCTPYMEHTA U pabOvYHX MECT.

Ha »Tom sTane Heo6X0auMo, MPHUIEPKUBATHCS MTOCIEI0BATEILHOCTH IEHCTBHH, YKa3aHHBIX
Ha PucyHox



OCHOEBHEIE HATTPABRJTEHH A NEATEJIBHOCTH
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Pucynok - OcHOBHbIe HANIPABJICHUSI J1eATeNBLHOCTH Ha 3Tane «Co3JaHue ycJaI0BU»

Kax BunHO 13 npuBeaéHHON Ha PUCYHOK cXeMbl, OCHOBHBbIE JielcTBUS Ha 3Tane "Co3naHue

ycioBuit" MPEACTABIISIOT coboit HETIPEPHIBHYIO MOCJIEI0BATEIILHOCTh JIeHCTBHH,

MOJTOTABIUBAIOIINX OCHOBY ISl YCIIEITHOTO BHIMTOHEHUS 3Tana "Pa3dopka nznenuit'.
[locnenoBarenbHOCTh  pa3zbopku  ompenensercs  tunoMm  usnenus  CBT,  ero
KOHCTPYKLIMOHHBIMU OCOOEHHOCTSIMH U KOMILJICKTallueH.

Kaxk npaBuno, nporecc pa30opku JOKEH BBIMOIHIETCS B MOCIEA0BATEIHLHOCTH, OOpaTHOM
nporueccy coopku uzaenus. OCHOBHBIC HaNpaBiIeHUs JAesITeNbHOCTH Ha dTane "Pa3zbopka uzgenuit”
MpeACTaBICHbl HA PUCYyHOK.

OCHOBHEIE HATIP ABJTEHMA JEATEJIBHOCTH

e Pazfope: a ponsep camsmsix 3 BM b

Hepapxes IBM '—
t Tumorsreraccp yomr 3 EM »x cereny i

Pucynok - OcHOBHBbIC HaNIpaBJIeHHA AeATeJbHOCTH HA dTane «Pa3dopka usneanii CBT»

Kax BumHO u3 mpuBeeHHON Ha PHCYHOK cxeMbl, OCHOBHBIE JEUCTBHUS Ha dTane "Pa3bopka
n3genun" MPEACTABIISIOT co0oit HETIPEPHIBHYIO [1I0CJIEJOBATEILHOCTE JIEUCTBUI,
MOITOTABIUBAIOIINX OCHOBY JUJISl YCIIEIIHOTO BHIMOIHEHMs dTana "Peanu3anus naptuii”.

~n

OcCHOBHbIE HaIpaBJeHUs JEATEIbHOCTH Ha dTane "Peanu3anus nmapTtuil" mpeacTaBlieHbl Ha
Pucynok.



OCHOBHBIE HAITPABJIEHUSA JEATEJIBHOCTH
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PﬂcyHOK - OcHOBHBIE HanpaBJICHUA ACATCJIbHOCTH HA 3TAIlE «Peanuzanus MapTumn»

Kax BunHO 13 npuBeneHHo# Ha PucyHke cxembl, OCHOBHBIC JIEWCTBHS Ha 3Tarne "Peanuzamus

napTui" MpencTaBiIsOT cOo00M IOCHIEN0BATENbHOCTh JEUCTBUM, CO3/1AI0IIUX OCHOBY JJIs
YCIIELIHOT'O BBIIIOJIHEHUS IPOLEAYP 3aBepluatoniero srana yrummsanuu CBT.

IIpakTnueckas padora 49
Pecypco- u 3Heprocoeperaomue TeXHoJA0rum ucnoab3opanuss CBT

3amanue:

I. CocTaBuTh IUIaH KOHCMEKTA.
2.Kpatkuii KOHCIEKT MO IUIaHy.
3.0TBeTUTH Ha KOHTPOJIbHBIE BOIPOCHI

B nauane 90-x ronos xomnanus EPA (Environmental Protection Agency— ATreHTCTBO 1O
3alIUTe  OKPYXKAWLIeH  cpeapl) Hayajao  MPOBOAMTH  KAMIIAHUIO IO cepTU(UKALUU
sHeprocOeperaroInx NepcoOHAIbHBIX KOMIIBIOTEPOB U NiepudepuitHoro odopyaosanusa. Komnerorep
WM MOHHUTODP BO BpeMsl MPOJOJIKUTEIHLHOTO MPOCTOS TOJKEH CHU3HUThH dHepronoTpednenue a0 30
Bt u Gonee. Cucrema, yaoBIeTBOpPSIONMIAs 3TUM TPeOOBaHUSIM, MOXET TOJYYUTh CepTU(PHUKAT
Energy Star.

B nacrosimee Bpems B [IK Hanum nmpuMmeHeHHE ClEenyIONMe YHEProcOeperarmme TEXHOIOTUH:
CraHaapT ycoBeplIeHCTBOBAHHOW cucTeMbl ynpaBjeHuss nurtanuem (Advanced Power
Management—APM) pazpaboran ¢upmoii Intel coBmectHo ¢ Microsoft u ompenenser psn
UHTEpEICOB MEXAy anmapaTHbIMU CpEACTBAMH YIPABICHUS MHTAaHUEM U OIEPalMOHHON
cuctemMoil kommnbroTepa. [loaHocThIO peanu3oBaHHbl cTaHnapT APM mo3BosisieT aBTOMaTU4eCKU
NEPEKIIIOYaTh KOMIBIOTEDP MEXAY MATHIO COCTOSHUSMU B 3aBHCHUMOCTH OT TEKYLIETO COCTOSIHMS
cuctembl. Kaxxgoe mnocieayrolee COCTOSHUE B IPUBEICHHOM HMKE CIIMCKE XapaKTepU3yeTCs
YMEHBIICHUEM MOTPEOICHHS SHEPTHH.

e Full On. Cuctema noiaHOCTBIO BKIIIOUEHA.



* APM Enabled. Cuctema paboTaer, HEKOTOpPBIE YCTPOMCTBA SBISIIOTCS OOBEKTaMH
yIpaBJIeHUs Ul CUCTEMBbl YIpaBieHHMs NuTaHueM. Hencnomb3dyemble ycTpoiicTBa
MOTYT OBITh BBIKJIIOYEHBI, MOXKET OBITh TAK)KE€ OCTAHOBJICHA WJIM 3aMelseHa (T.e.
CHIDKEHa TakKToBasg dYacTroTra) pa0oTa TakTOBOTO TIeHeparopa LEHTPaJbHOIO
npoleccopa.

* APM Standby (pe3epBHbIii pexnm). Cucrema He paboTaeT, OOJIBITMHCTBO YCTPOUCTB
HaXOJIATCS B COCTOSHUM NOTpeOieHuss Manodl MomHocTH. PaGoTta TakTOBOrO
reHepaTropa LEHTPAJIbHOrO MpoLieccopa MOXKET ObITh 3aMeUIeHa WIIM OCTaHOBJICHA,
HO HeoOXoauMble TMapamerpbl (YHKUHOHMPOBAHUS  XPAHATCS B MAMSATH.
[Tonp3oBatenb UM ONEpalMOHHAsE CUCTEMA MOTYT 3allyCTUTh KOMIIBIOTEP U3 3TOrO
COCTOSIHUS TIOYTH MTHOBEHHO.

* APM Suspend (pexum mnpuoctaHoBku). Cucrema He paboTaer, OOJBIIUHCTBO
YCTPOMCTB MacCCUBHBI. TaKTOBBIN I'€HEPATOP UEHTPAIBLHOIO MPOLIECCOPA OCTAHOBJIEH,
a mapameTpsl (PYHKIIMOHUPOBAHHS XPAHATCS Ha AUCKE U MIPU HEOOXOAMMOCTU MOTYT
OBITh CYMTAHBI B IAMATH JJISi BOCCTAHOBJICHUSI paOOThI CHCTeMBbl. UTOOBI 3aIMyCTHTh
CHCTEMY U3 3TOTO COCTOSTHUS, TPEOYETCsI HEKOTOPOE BpEMS.

*  Off (cucrema otkimoueHa). Cucrema He padoraeT. ICTOYHUK MUTAHUS BHIKITFOYCH.

JList
peanuzanuu pexxuMoB APM TpeOyroTcsi ammapaTHble CpPEICTBa U MPOrpaMMHOE
obecnieuenue. Mcrounnkamu nutanus ATX MOXHO ympaBisaTh ¢ nomoinsio curHana PowerOn u
(baKyIbTaTUBHOIO pa3beMa IMUTAHUSA C IIECThI0 KoHTakTamu. (HeoOxoaumble Ui 3TOr0 KOMaHIbl
BBIJIAIOTCS IPOrpamMMoil.) M3roroBuTenu Takxke BCTPAaUBAIOT 110J1I00HBIE YCTPOWCTBA yIpaBIECHUS B
Jpyrue 5SJIEeMEHTbl CHUCTEMBbl, HalpuUMep B CUCTEMHbIE IJaThbl, MOHHUTOPbl M JHUCKOBOJBI.
Onepannonusie cuctemsl (Takue kak Windows), koTopsie noanep:xxuBaioT APM, nipu HacTymieHuu
COOTBETCTBYIOIIMX COOBITUM 3alyCKalOT IpOrpaMMbl YIpaBJIEHUs NHUTaHUEM, 'Habmrogas" 3a
JNEHCTBUSMHU TOJb30BaTeNsl M NPUKIAAHBIX MporpaMM. OpaHAako oONepaluMoOHHAs CUCTEMa
HEIOCPE/ACTBEHHO HE IIOCBLJIAET CUTHAJIBl YIPABJICHUS IHUTAHUEM allapaTHbIM CpPEJICTBaM.
Cucrema MOXKET UMETh MHOXKECTBO PA3JIMYHBIX alllapaTHBIX YCTPOMCTB U MPOTPAMMHBIX (DYHKIIUH,
UCTIONIB3YEMBIX TP BhIosHeHNH QyHKIH APM. UToOBI pa3pemuTs mpodaeMy CONpPsKEHUS ITHX
CPEICTB B OIEPAlMIOHHOM CHUCTEME M alapaTHbIX CPEJICTBAaX IMPEIyCMOTPEH CIELUaIbHbIN
aOCTPaKTHBIM YpOBEHb, KOTOPBIM 00JIEryaeT CBA3b MEXAY PA3IMYHBIMU 3JIEMEHTAMH apXUTEKTYPHI
APM.

ITpu 3amycke onepanMOHHON CUCTEMBI 3arpykaeTcsi mporpamma — apaiisep APM, KoTopslii
CBSI3BIBAETCS C pa3IMYHBIMU MPUKIATHBIMU IPOTPAMMaMH U IPOrpaMMHBIMU QyHKIMSIMU. IMeHHO
OHM 3allyCKalOT JEWCTBUSA YIpaBJICHHUsS MUTaHWEM, IPUYEM BCE amlapaTHbIE CpPEICTBa,
copmectuMmble ¢ APM, cBsassiBatorca ¢ cucremHon BIOS. [lpaiiBep APM u BIOS cBs3anbl
HaANpsSIMYI0; UMEHHO 3Ty CBS3b HCIIOJIb3YET OINEpallOHHAs CHCTEMa JJIs YIPaBIEHUS peXUMaMU
anmnapaTHbIX CPEJCTB.

Takum oOpa3om, uTOOBl (yHKIMOHMpOBaNU cpenctsa APM, HeoOxomum craHaapr,
NOJJIEP)KUBAEMBII CX€MaMH, BCTPOCHHBIMH B KOHKPETHBIE allllapaTHbIE YCTPOWCTBA CHCTEMBI,
cucremHass BIOS u onepaunonnas cucrema c apaiiBepoM APM. Eciau xots Obl OIMH U3 3THUX
KOMIIOHEHTOB 0TCyTCcTBYeT, APMpaboraTts He OyieT.

YcoBepumieHCTBOBaHHAasi KOH(purypauuss W  uHTepdeiic nuranua  (Advanced
Configuration and Power Interface— ACPI) BnepBbie peannzoBaHbl B coBpeMeHHBbIX BIOS u
oneparmoHHbix cucreMax Windows 98 u 6onee nmo3auux. Eciu BIOS kommbroTepa moaaep:kuBaet
cucremy ACPI, To Bce ynpaBieHHe MUTaHUEM NIEPEIAETCS ONEPALIMOHHOM CUCTEME. DTO YIPOILIAET
KOH(UTypHpOBaHUE MApaMETPOB, BCE OHU HAXOJATCS B OJTHOM MECTe— B OINEpAIIOHHON CHUCTEME.
Teneps i1 KOHPUIYpHPOBAHUS IAPAMETPOB CHCTEMBI YIPABICHHUS MUTAHUEM HE HYXHO
ycTraHaBnuBaTh coorBercTBytonie napamerpsl B BIOS. Cucrema ACPI peanuzoBaHa TONbKO B
CaMbIX HOBBIX KOMITBIOTEpAX.

Cranpapt DPMS (Display Power Management Signaling - cuctemMa CHTHAJIOB YIIpaBJICHUS
NMUTaHueM MoOHHUTOpa) accomuanuu VESA ompenenser cocTaB CHUTHAJIOB, TE€peIaBacMBbIX
KOMIIBIOTEPOM B MOHHTOp, TNPHU BXOXKICHHUH CHCTEMbI OT COCTOSIHHSI TPOCTOS B PEKHUMBI
MOHM)KEHHOTO MOTpeOJIeHUsI SHEPrUU. B 3THX CHCTEMHBIX Mpoleaypax KOHTPOJIb OepeT Ha cedst



JpaiiBep, MOCHUIAIOMIMK COOTBETCTBYIOIME CHTHANIBI uepe3 rpaduueckyro kapry. [Ipu Haxartun
KJIAQBUIIM Ha KJIABUAType WIM ABM)KEHHUH "MBIIIM" MOHUTOP NEPEXOAUT B HOPMAIbHBIA PEXHUM
paboTHI.

JlaboparopHas padora 1 OnpenejieHHe TEXHHYECKHUX IAPAMETPOB U
BO3MOKHOCTEIl KOMIIBIOTEPHOI0 KOMILIEKCA M0 TEXHUYECKOI JOKYMEHTAIMU

eab padoTsbl
OcBoeHNe HAaBBIKOB BbIEICHUS TPeOOBAaHMN K MPOTPAMMHBIM MPOAYKTaM U (POPMHUPOBAHUS
TEXHUYECKOT'0 3aJJaHus 110 TOCYJapCTBEHHBIM CTaHIapTaM.

3aganue

1. ITonyuyuTe 3aanue y npenogaBaTes.

2. Jlng 3agaHHOrO BapuaHTa HEOOXOJMMO pa3pabdoTaTh TEXHUUYECKOE 3a/JlaHHe 10 OJHOMY W3
TOCTOB.

[Ipu BBIMOTHEHNH 3aJaHKS UCTIIOJIb3YHTE TEOPETUUSCKUI MaTepuall IPUBEICHHBIN HIKE.

3 Teopernyeckuii MaTepuaJl

3.1 OOuiue cBeeHus 0 CTaHAapTax

TexHuueckoe 3afaHue SIBIAETCS HCXOAHBIM MaTepuallioM JIs CO3JaHus HWH(POPMAlMOHHOM
CUCTEMBI MJIU Apyroro npojaykra. [loatomy texHuueckoe 3ananue (cokpaiieHHo T3) B nepByro
oyepesb J0JDKHO CO/Ep’KaTh OCHOBHBIE TEXHUYECKHE TPeOOBaHUS K MPOAYKTY U OTBEYaTh Ha
BOIIPOC, UTO JJaHHAs CHCTEMa JIOJDKHA JIeNaTh, Kak padoTaTh U MPH KaKUX yCIOBUSX.

Kak mnpaBuio, 3Tamy cocTaBlI€HUS TEXHMYECKOIO 3a/laHusl MPElIeCTBYET IPOBEJCHUE
oOclieIoBaHMsI TPEAMETHOW O00JaCTH, KOTOPOE 3aBEpINACTCS CO3JaHHEM aHAIUTHYECKOTO
oryera. MIMeHHO aHanMTUYECKMH OTYeT (MM aHAJUTUYECKas 3alKcKa) JOXKHUTICA B OCHOBY
JOKyMeHTa TexHuyeckoe 3aJjaHue.

Ecniu B oruere TpeOoBaHMs 3aka3uMKa MOTYyT ObITh M3JI0KEHb B OOLIEM BHUIE U
npowntiocTpupoBanbl  UML-nuarpaMMamy, B TEXHHYECKOM 3aJaHHH  CIIEAyeT IOAPOOHO
onucaTh Bce (yHKIMOHAJIbHBIE U TOJIb30BaTEeNbCKUE TpeOOoBaHU K cucreme. UeM moapoOHee
OyZeT COCTaBJI€HO TEXHMYECKOE 3aJjaHhe, TEM MEHbIIE CIHOPHBIX CUTYyalluli BOSHUKHET MEXIY
3aKa34uKOM U pa3pabOTUMKOM BO BpeMs PUEMOYHBIX UCIIBITAHUH.

Takum 00pa3oM, TEXHHYECKOE 3aJaHME SBISETCS JOKYMEHTOM, KOTOPBIM IO3BOJISIET Kak
pa3paboTUMKy, TaK M 3aKa34YUKYy HPEACTaBUTh KOHEUHBIH MPOIYKT U BIIOCIEACTBUU BBIIOJIHUTH
MIPOBEPKY Ha COOTBETCTBUE MPEIbSABICHHBIM TPEOOBAHUSIM.

PykoBoACTBYIOIIMMH CTaHAApTaMU MpPHU HAMCAHUU TexHUUYeckoro 3agaHus spistorcss 'OCT
34.602.89 «Texnuueckoe 3aJaHUE Ha co3JaHUE aBToMartu3upoBaHHOU cucteMb» [1] u 'OCT
19.201-78 «Texuunueckoe 3amganue. TpeGoBaHus K cojepxkaHuio U opopmienuto» [2]. Ilepnoiit
CTaHJIapT MpeAHa3HauYeH ISl pa3paOdOTUMKOB AaBTOMAaTU3UPOBAHHBIX CHUCTEM, BTOPOM JUIS
IIPOrpaMMHBIX CPEJICTB (pa3HUIAa MEXy JaHHBIMHU CTaHJapTaMH ONKcaHa B cTaThe «YTo Takoe
'oCT» [3)).

Cnucok M omnmcaHue paszenoB, KOTOPBIE TOJDKHBI COJIEP)KAaTbCA B TEXHUUYECKOM 3aJaHUU
cormacio ['OCTy 19.201-78 TexHuuyeckoe 3amaHue. TpeOoBaHHS K COAEPXKAHUIO U
odopmIleHHIO:

1. BBenenue

2. OcHOBaHus U1 pa3paboOTKU

3. Ha3znauenue pa3zpaboTku

4. TpeboBaHMs K IPOrpaMMe WIH IPOTPAMMHOMY H3EITHIO

4.1. TpeboBanus K PyHKIIMOHAIBHBIM XapaKTePUCTUKAM

4.2. TpeboBaHUS K HAaJIS)KHOCTH

4.3. YcnoBus dKCILTyaTauu

4.4. TpeboBaHUS K COCTaBY U MapaMeTpaM TEXHUYECKHX CPEICTB

4.5. TpeboBanus k HH(GOPMALIMOHHON U MPOTPAaMMHON COBMECTUMOCTH

4.6. TpeboBaHUS K MAPKUPOBKE U YIaKOBKE



4.7. TpeboBaHUS K TPAHCIIOPTUPOBAHUIO U XPAHEHUIO
4.8. CnieninanbHbIe TPEOOBAHMS

5. TpeboBaHus K MPOrpaMMHOI TOKYMEHTALIUU

6. TeXHUKO-DKOHOMUYECKHE MTOKa3aTeIn

7. Ctamuu u 3Tansl pa3paboTKu

8. ITopsA10K KOHTPOJISI U MPUEMKH

Crucok W omucaHue pas/esoB, KOTOpPbIE TOJDKHBI COJEP)KAThCSd B TEXHUYECKOM 3aJaHUU
cormacio I'OCTy 34.602.89 TexHuueckoe 3aJaHME Ha CO3JaHUE aBTOMAaTU3UPOBAHHOMN
CUCTEMBI:

1. OOuue cBeneHus

2. HazHauenue ¥ 1eiam co3jaHusi CHCTEMBI

3. XapakTepuctuka o0beKTa aBTOMaTU3alUN

4. TpeOoBaHMs K CCTEME

4.1. TpeOoBaHUS K CUCTEME B IIEJIOM

4.1.1. TpeGoBaHus K CTPYKType U (PyHKIIMOHUPOBAHHUIO CUCTEMBI

4.1.2. TpeboBanust K GyHKIHAM (3a/1a4aM), BBIIIOTHIEMBIM CUCTEMOMN

4.1.3. Iloka3aTenu Ha3HAYECHUS

4.1.4. TpeboBaHUs K HAJIKHOCTH

4. 1.5. TpeboBaHus k 6€30MaCHOCTH

4. 1.6. TpeboBaHUS K SPrOHOMUKE U TEXHUUYECKOM ICTETHKE

4. 1.7. TpeOboBaHUS K TPaHCTIOPTAOEITHHOCTH JJISl TIOABMKHBIX CUCTEM

4. 1.8. TpeOoBaHusl K 3KCIUTyaTallud, TEXHUYECKOMY OOCITYKUBAHUIO, PEMOHTY M XPaHEHUIO
KOMITOHEHTOB CUCTEMBI

4. 1.9. TpeboBanus Kk 3amuTe HHPOPMAIIUN OT HECAHKIITHOHUPOBAHHOTO I0CTYIA

4. 1.10. TpeGoBaHuUs IO COXPAaHHOCTH HH(GOPMAIMU TIPU aBAPUIX

4. 1.11. TpeOoBaHuUs K 3alIUTE OT BJIMSHUSA BHEITHUX BO3CHCTBUI

4. 1.12. TpeboBaHMS K TATCHTHON YHUCTOTE

4. 1.13. TpeGoBaHus MO CTaHAAPTU3AIMHN U YHUPHUKAITUU

4. 1.14. JononHuTenbHbIE TPEOOBAHUS

4.2. TpeOoBaHUS K UUCIIEHHOCTH U KBaJIH(UKALMK IEPCOHANIA CUCTEMBI U PEXXUMY €ro paboThl
4.3. TpeOoBaHus K BUjgaM o0ecrieueHus

5. CocraB 1 cojiepkaHue padoT MO CO3/IaHUIO CUCTEMBbI

6. [Topss 10K KOHTPOJISL U MPUEMKH CUCTEMBI

7. TpeboBaHUS K COCTaBYy M COJAEPKAHUIO Pa0dOT MO MOATOTOBKE OOBEKTa aBTOMATH3AIMM K
BBOJIy CUCTEMBI B IeHCTBHE

8. TpeGoBaHuUs K JOKYMEHTUPOBAHUIO

9.Ucrounuku pa3zpaboTku

Takum oOpa3om, aokymeHT TexHHyeckoe 3aJaHue JOJDKEH, OTpaXkaTb Bce TpPeOOBaHMS K
MIPOEKTUPYEMOMY TPOJYKTY, BbIACJIEHHBIE HA ATale aHAJUTHUYECKOIO HCCIENOBaHMS OOBEKTa
aBTOMaTHU3allHH.

OCHOBHBIMU pa3zieJIaMi TEXHUUECKOT0 3aJaHus 1711 000UX TOCTOB SABJISIOTCS:

- OGmme cBeneHus o0 cucteme (mporpamme);

- Haznauenwue, nenu u 3a1a4u cucteMsl (IpOrpaMMBl);

- TpeboBanus k cucreme ((QpyHKUMOHAIbHbIE TPEeOOBaHUS, IOJIL30BATEIbCKUE TPeOOBaHUS,
TpeOOBaHUs K CUCTEME B LIEJIOM U TA);

- TpeboBanus Kk BHaM oOecrieueHus;

- TpeGoBaHUs K JOKYMEHTUPOBAHUIO;

- Craguu u 3Tansl pa3paboTKH;

- [lopsiiok KOHTPOJISI U IPUEMKH CUCTEMBI (ITPOrPaMMBI).

3.2 OOurume cBeneHus



JlaHHBIN pa3fen NOMKEeH COJAEpKaTh IOJIHOE HAaWMEHOBAHHME CHUCTEMBI M BCE BapUAHTHI
COKpaIIeHH, KOTOpble OyIyT UCIOJIb30BAHbI MPU pa3pabOTKe JOKYMEHTAIUH.

IIpumep:
«B naHHOM JOKyMeHTe co3jaBaeMas MH(QOpPMAaLMOHHAs cucTeMa HasbiBaeTcs «EanHOe OKHO
J0CTyna K 00pa3oBaTEeIbHBIM pecypcam», COKPALICHHO EO.

Cuctemy EnuHoe okHO JtocTyna K 00pa3oBaTeIbHbIM pecypcaM J1ajiee B HACTOSILEM JOKYMEHTE
nomnyckaercsi iMeHoBaTh Ennnoe okHo miu Cucrema.»

Taxke croma ciefyeT BKIIOUUTH MOApa3fAeibl, COOOIIAIONIME PEKBU3UTHI OpraHU3alui,
y4acTBYIOIIMX B pa3zpabotke (3akazumka u VicnonaHuTens).

B monmpazmene «OcHoBaHust Uit pa3paOOTKW»  JOKyMeHTa TexHHueckoe 3aJaHue
NEPEUYUCIISIIOTCS. OCHOBHBIE JIOKYMEHTBI, HA OCHOBAaHHM KOTOPBIX BBIMOIHAIOTCS JaHHBIE PAOOTHL.
Hanpuwmep, s cucremsl, BBINONHAEMOW 1Mo 3aka3y llpaBUTenbcTBa CTpaHbl WM JIPYTOTO
I'ocynapcTBeHHOro opraHa, JOJDKHBI OBITh yKa3aHbl 3aKOHbI, YKa3bl W IIOCTaHOBJIEHUS
IIpaBurenscraa.

Jlanee cieayer yka3aTb CpPOKM HayajJla M OKOHYaHMs pabOT W CBeAEHUA 00 HCTOYHUKE
¢unancupoBanus. [lanHas wuHpoOpManus MOXKET OBITh yKa3aHa M B KOHIIE TEXHHYECKOTO
3aJJaHMs B pa3JieNie C yKa3aHUeM CTaJui 1 3TarnoB padoT.

Heornemiiemoii yacThio JOKyMeHTa TeXHUYECKOE 3aJaHHE TaKXKe JMJOKEH OBITh CIIHCOK
TEPMUHOB U COKpalleHuil. TepMUHBI M COKpAalleHUs JIydlle MPeICTaBUTh B BUAE TaOIMLBI C
nBymst crosionamu «Tepmuny» u «[lomHas popmay.

TepMuHBI U COKpAIlIEHUs PacloaraloTcs B aja(paBUTHOM Hopsiike. B mepByro odepenb NPUHSTO
JaBaTh pacM(pPOBKY PYCCKOS3BIYHBIM TEPMUHAM U COKPAILICHHUSIM, IOTOM aHTJIO0S3BIYHBIM.

3.3 Ha3HaueHue u 1€ CO3/1aHusl CUCTEMBbI

JIaHHBIN pa3zien JOKEH CoepKaTh Ha3HAYEHUE U LIEJIN CO3JIaHUsI CUCTEMBI.

[Tpumep:

«Mupopmanmonnas cucrema «EnuHoe OKHO jgoctyna K 0Opa3oBaTelbHBIM —pecypcam»
IpelHa3HaueHa JUIsi oOecleyeHusl I0Jb30BaTeNell IOJHOW, ONEepaTUBHOM M yIOOHOH
uHpopManuel, Kacaroleics cuctembl oOpa3zoBaHust Poccuiickoit denepanuu, opraHuzaunuit
BBITTOJTHSIONNX (PYHKIIUIO 00pa30BaTENbHBIX YUPEIKIACHUH.

OcHoBHOW nenbto Cuctemsl siBisgercs (HOpMUPOBaHHME €JUHONM WHGOPMALMOHHOM Cpelsl U
aBTOMaTHu3aIu ousHec-nporeccoB OOpa3zoBaTeIbHbIX yupexaeHuil Poccuiickoit deaepanuu.
Co3nanune nHpopmaoHHol cucreMsl «EanHOE OKHO» TOKHO 00€CTIeUnTh:

- IPEIOCTABJICHUE TTOJIH30BATEISIM IIUPOKOTO CIEKTPa MHPOPMALMOHHBIX PECYPCOB;

- IOBBIIIEHUE YPOBHS UH()OPMAIIMOHHON 6€30I1aCHOCTH;

- moBbllIeHHE A(P(EKTUBHOCTH pabOThl 00Pa30BATEIBHBIX YUPEXKJIEHUH U BEAOMCTB 3a CUET
ONTUMU3AIMHU PsiJia OU3HEC-TIPOLIECCOB;

- moBbimeHne 3((EeKTUBHOCTH TMpolecca B3aUMOACUCTBUS WH(POPMAIMOHHBIX CHUCTEM H
CEpBUCOB BHYTPH BEIOMCTBA.

- Co3manme CHCTEMBI TIO3BOJIHMT COKPATUTh OKCIUTyaTAalMOHHBIC 3aTpaTbl B pe3ylbTaTe
noBbIIeHUs 3(h(PeKTHBHOCTH pabOTHI BEIOMCTBA.»

3.4 TpeboBaHus K CUCTEME

JlaHHBIN pa3gen mnpeaHa3HauyeH JUisl OMMCAHHWS OCHOBHBIX (DYHKIIMOHAJIBHBIX TpeOOBaHUI
CHCTEMBI. DTO caMmas Ba)KHas 4acTh TEXHUYCCKOIO 3aJaHHus, TaKk KaKk MMEHHO OHa CTaHET
OCHOBHBIM apTyYMEHTOM HMCTIOJHUTENS MPHU CIOopax ¢ 3aKa3uMKOM B MPOIIECCE CAA4YM CUCTEMBI B
sKcITyaTaiuio. [losToMy K ero HamrcaHuio HEOOXOIMMO MOAOUTH HanboIee TIIATENBHO.

B nmokymente TexHuueckoe 3amaHWe JODKHBI OBITh TIPEACTABICHBI BCE TpeOOBaHUS,
BBHISIBJICHHBIE HA dTarle MPOBEACHUS aHAIM3a 00beKTa aBToMaTu3anuu. Jlydiie Bcero BBIICTUTH
OCHOBHBIC OH3HEC-TIPOIECCHI, KOTOPHIE W JOJKHBI OBITh PACKPHITHI TOCPEIACTBOM OIMCAHUS
(GYHKIMOHATIBHBIX TPEOOBAHUIA.

[Tpumep:

«4.1 busnec-mpouecc «lIpenocraBienne uHpopmanuu 00 00pa30BATENBHBIX YUPEKIACHUIX
Poccutickoit ®eneparnuu. B nanHOM OU3HEC-TIpoliecce BBIACISIIOTCS CASAYIONINE YIaCTHUKH:



Mopneparop — paOOTHHK BEIOMCTBA, BXOMSIIUN B COCTaB OOCIY)XHMBAIOIIETO IEpPCOHANA
CucreMbl, OTBETCTBEHHBIH 32 KOPPEKTHOCTh PEIOCTABISAEMBIX JaHHBIX

ABTOp — COTPYOHHMK 0Opa30BaTENbHOTO YYPEXKIEHHUsS, OTBETCTBEHHBIH 3a pa3MeEIICHHE
nH(pOpMaLIUK O CBOEH OpraHu3alluu.
[lonmp30BaTrens — TpakIaHUH, HYXKIAIOMMHACA B MOdydyeHMH HHPOpManmuun o paborte

oOpasoBartenbHBIX YUpexkaeHui Poccuiickoit deneparum.

4.1.1 Peructpanust o6pa3oBaTenbHOrO yupexaeHus B Cucreme

Perucrpamuss oOpa3oBatenbHOro yupexaeHus Poccuiickoit ®Depepanuu OCYIIECTBISICTCS
OTBETCTBEHHBIM COTpYAHUKOM yupexieHus («Ilocranosnenue [IpaButenbersa ... »).

[Iponecc perucrpanuu 00pa3oBaTEIBLHOIO YUPESKIACHHUS BKIIOYAET CIEAYIONINE IIIaru:

- ABTOp cO3/1a€T 3anuch 00 OpraHu3aluu;

- ABTOp 3aHOCHUT JIaHHbIE OpPraHU3aLUu;

- Cucrema mpoBepsieT HaJTM4Ke JUIEH3UH 71 TaHHOM OopraHu3aiuu

- Ecnm nmunensus cymiectByer B 0a3e maHHbIX, Cucrema oTmpaBiisieT ABTOpPY cooOmieHue 00
YCHELIHON perucTpaiuy;

- Ecnm nunensus He HaiineHa B 0a3e maHHbIX, CucTeMa OTHpaBisieT cooOIeHne ABTOPY 00
OTCYTCTBHH JIUIICH3UU JJIS1 JaHHON OpraHu3alllu.»

Wudopmanuio, TpuUBEIEHHYIO B JAaHHOM pasfelne, CleAyeT, Ooiee TOIHO pacKphiTh B
MPUJIOKEHUU K JOKyMeHTy TexHudeckoe 3afaHue. B mpHUIOKEHUH K TEXHUYECKOMY 33JaHUIO
MOXKHO TPHUBECTH SKpaHHYI (GOpMy M HIKE ONHCATh BCE COOBITHSA, KOTOpbIe Ha HeEH
MPUCYTCTBYIOT (CO3AaHKE, TPOCMOTP, PEAAKTUPOBAHUE, YAAJICHUE U T.I1.).

TpeboBaHusl K cucTeMe B LI€JIOM BKJIIOHAIOT PACKPBITUE €€ APXUTEKTYPbl C ONKMCAHUEM BCEX
noacucteM. B ganHoW wacTm TeXHHMYECKOTO 3alaHusi cleAyeT OmucaTh TpeOOBaHUSA K
MHTETrpaluy CUCTEMBI C IPYTUMH IPOAYKTaMHU (€CIM TaKOBble UMEIOTCs ). Jlanee B TeXHHUUECKOe
3aJlaHue JIOJDKHBI ObITh BKJIFOUEHBI:

- TpeOOBaHUs K peXrMaM (PYHKIMOHUPOBAHUS CHCTEMBI

- IOKa3aTeNy Ha3HAYCHUS

- TpeOOBaHUS K HAaJIS)KHOCTH

- TpeOoBaHUs K OE30MaCHOCTH

- TpeOOBaHUs K YMCIEHHOCTU U KBaJTU(PUKALMU IIEPCOHATIA U PEXKUMY €r0 pabOThI

- TpeOOBaHUs K 3aIIKUTe MH(OPMAIIH

- TpeOOBaHUs IO COXPAHHOCTH UH(POPMAIIUH NTPH aBaAPUAX

- TpeOOBaHUS K NATEHTHON YUCTOTE

- TpeOOBaHUs MO CTAaHAAPTU3ALUHU U YHUPUKALIUN

- U T.I.

3.5 TpeboBanusM Kk BUaM oOecTieueHuUs

B naHHOM pa3zgene AOMKHBI OBITH MpeACTaBiI€Hbl TPeOOBaHUS K MaTeMaTUYECKOMY,
MH(POPMALIMOHHOMY, JIMHIBUCTUYECKOMY, IPOTrpaMMHOMY, TEXHHYECKOMY U Jp. BHJaM
oOecnieueHus (eciu TaKOBbIE UMEIOTCS).

3.6 TpeboBaHUs K TOKyMEHTHPOBAHUIO

Paznen «TpebGoBaHuss K JIOKYMEHTHPOBAHMIO» BKJIIOYAET IMEpPEYeHb NPOEKTHBIX U
HKCIUTYaTAlIMOHHBIX JOKYMEHTOB, KOTOPBIE JIOJKHBI ObITh IPEJOCTABIECHBI 3aKa3UUKY.

JlaHHBIN pa3fen TEeXHUYECKOTO 3aJaHusl TaKKe BaXKeH, KaKk U OnucaHue (yHKIUOHAIBHBIX
TpeOOBaHUI, MOITOMY HE CIeAyeT OrpaHHYMBaThCs (pa3oil «3aka3uuKy JOJDKHA OBITh
npeaocTapiieHa Bes jokymeHTtanus coriaacHo ['OCT 34». BonbmmHCTBO JOKYMEHTOB M3 CITHCKA,
ykazanHoro B 'OCT 34.201-89 ckopee Bcero He MOHAIO0ATCS HA UCIIOJIHUTENIO, HA 3aKa3UUKY,
MO3TOMY JIydllle cpa3y COorjacoBaTh CIIMCOK Ha 3Tane pa3paloTKu JOKyMeHTa TexHHYecKoe
3aJlaHue.

MuHUMaNIbHBIN MaKeT JOKYMEHTOB OOBIYHO BKIJIIOYAET:

- Texnuueckoe 3a7aHue;

- BegomocTh 3CKM3HOTO (TEXHHUUECKOTO) MPOCKTA;

- [losicauTenbHas 3anucka kK TeXHUUYECKOMY IIPOEKTY;

- Onucanue opranu3zanuy HHGOPMaLOHHON 0a3bl;



- PyKOBOZICTBO MOJIB30BATEIIS;

- PykoBozcTBO agMuHHCTpaTOpPA;

- [IporpaMma 1 METOMKA UCIIBITAHUN;

- [IpoToK0J IPpUEMOYHBIX UCIIBITAHU;

- AKT BBITIOJIHEHHBIX padoT

[lepeueHp TOKYMEHTOB B TEXHHUYECKOM 3a/laHUU JIydlle MpPEICTaBUTh B BUJEC TaOJHULBbI, T
YKa3bIBAa€TCsl HAMMEHOBAHME JIOKYMEHTA U CTaHAAPT Ha OCHOBAaHUM, KOTOPOI'O OH JIOJKEH OBITh
paszpaboTaH.

3.7 Ctaauu 1 3Tamnsl pa3paboTKu

B nmannoMm pasnene moxkymeHTa TeXHUYECKOE 3allaHKe CIICAYET MPEACTaBUTh HH(POpMaIuo 000
BCEX 3Tarnax paboT, KOTOPHIE TOJIKHBI OBITH TIPOBEICHEI.

Onwucanue 3Tana JODKHO BKIIIOYATh HAMMCHOBAHHME, CPOKH, ONHCAHUE PabdOT M KOHEYHBIH
pe3ysbTar.

3.8 Ilopsi0K KOHTPOJISL U IPUEMKH CUCTEMBbI

B nanHOM pasgene nokymeHTa TexHHUYecKoe 3aJaHMe HEOOXOAMMO yKa3aTh JOKYMEHT, Ha
OCHOBAHUHU KOTOPOTO JIOJKHBI OBITH MPOBECHBI TPHEMO-CIATOYHBIEC UCTIBITAHUS.

[Tpu HEOOXOMMOCTH TEXHHYECKOE 3a/laHHE MOKET OBITh JJONOJIHEHO APYTHMMHU pas3/ielaMH, Hin
COKpAIIECHO IyTeM yJaJCHUs HELeJIeCOO0pa3HbIX ITyHKTOB.

[Tpu U3MeHeHNU CTPYKTYPBI TEXHHUYECKOTO 3a1aHusl, BO M30eKaHNe KOH(IMKTHBIX CUTYaIlHid, ee
HEOOXOJMMO COTJIaCOBATh C 3aKa3UMKOM JI0 Pa3pabOTKH JOKYMEHTA.

JlabopaTopHasi padora 2

Hcnoan3oBanue PA3JIMYHBIX IIPpOrpaMM M ME€TOA0B IJIA JTHATHOCTUKH,
PEMOHTA KOMIILIOTEPHBIX CUCTEM U KOMIIVIEKCOB

Llenb paboTe: HayunThes monp3oBathest mporpammoii Burnln Test Pro.

Kpartkue Teoperndeckue cBeneHus. TeopeTnyeckne cBeieHus mpuBeaeHsl B ¢aitne Nel1 Ha
pabouem crone IIK (cm. .25, ¢1p.962 «/Inarnoctuyeckre NporpaMMsbD».

[TporpaMma BBINOTHEHUS PaOOTHI.

1. IToAroToBUTH MPOTOKONI PabOThI, COAEpKAIUI Ha3BaHUE pa- OOTHI, LIENIb PaOOTHI.

2. ITocMoTpeTh BuAcOPMIBM O 3amycke u padote nmporpamMmbl Burnln Test Pro, o3HakoMuThCS C
TEOPETUUYECKMMHU CBEJICHUSIMU.

3. [Tonp3ysick NOMyYEHHBIMU pe3yJbTaTaMH pabOThl, COCTABUTH OTUET O HA3HAYEHUH MTPOTPAMMBI
Burnln Test Pro.

[Tpubops! 1 060pyAOBaAHUE.

1. IlepcoHaIbHBIN KOMIIBIOTED.

2. Bugeoduibm.

3. @ailsbl ¢ TEOPETUUECKUMHU CBECHUSAMM.

[Topsinok BeINONIHEHUS PaOOTHI.

1. ITocMoTpeTh BUACOPHIBM M 03HAKOMUTBCS C PEKOMEH/I0BAaHHOH JIUTEpaTypoil.

2. 3anoIHUTh POTOKOJI Ta0OPAaTOPHOU PabOTHI.

3. Ilonb3ysACh MOTYYEHHBIMHU Pe3yJIbTaTaMU paOdOThI, COCTABUTH OTYET O HA3HAYEHUH NPOTrPaMMBbI
Burnln Test Pro.

4. 3aUTUTH BBITOJHEHHYIO TaOOpaTOPHYIO paboTy.

KoHTpoJIbHBIE BOITPOCHI.

1. HyxHo nu «PyKoBOACTBO CUCTEMHOI MJIaTh» MpH 3ammycke 1 padore nporpammMsl Burnln Test
Pro?

2. JIns TecCTUPOBAaHUS KaKUX YCTPOUCTB MpeaHa3HavyeHa nporpamma Burnln Test Pro?

3. Yto oToOpakaeTcs B rJIaBHOM OKHE MpOrpamMmbl?

4. Kakue pe3ynbTaTbl TECTUPOBAHUSI BBIBOASTCS B OKHE?

5. Ha3znauenwue manenu ObICTpOTO 3ammycka?

6. BrinonHeHNe Kakux JIEHCTBUN MOXHO HACTPOUTH Ipu padore nporpammsl Burnln Test Pro?



7. IlapameTpbl TECTUPOBAHMS KAKHX YCTPOWCTB MOXHO OCTaBUTH 0e3 u3meHeHus? [louemy?
8. [TapameTpsl TECTUPOBAHUS KAKUX YCTPOMCTB JKEIaTEIbHO U3MEHNUTH? [louemy?

9. MO>XHO 7T caMOMY BBIOpaTh YPOBEHb CI0KHOCTU TECTOB?

10. 3aueM HacTpauBaeTcs KOJIUYECTBO IIUKIIOB TECTA JIJIS1 KAKJOTO U3 YCTPOUCTB?

11. 3aueM nepes TeCTUPOBAHUEM HEOOXOIMMO BBITIOJIHATh COXPAHEHHUE JIAHHBIX?

12. Uto oToOpaxaercs B MHOKECTBE OKOH, MOSIBUBIIMXCS MOCIE 3a- MMyCKa TECTOB?

13. Ot yero 3aBUCUT KOJIMYECTBO OKOH?

14. Kak uzmensiercs nadopMaius o pe3ylibraTax U3MepeHus B MpoIecce TECTUPOBAHUS?
15. Kak ocTaHOBUTH NpoOLIECC TECTUPOBAHUS?

16. Kakue aHaiornuHble IporpaMMbl Bbl 3HaeTe?

17. Kakumu nporpaMmmaMy TECTUPOBAHUSI BbI MIOJIb3yeTECh caMu?

JlabopaTopHnasi padora 3
AHTHBHPYCHASl YMCTKA, KOppekTHPOBKA padorsl OC u 110, onTuMusanus

npoussoauresHocTH OC

B mpenpinymux nmabopaTopHbIX paboTax ObBUIM M3YyYEHBI PAa3IMYHBIE CIIOCOOBI HACTPOUWKH H
ontumuzanuu OC Windows XP. Beliin paccMOTpeHbl OCHOBHBIE CITy:K€OHbIE CpeCcTBa (CUCTEMHbIE
IPOTPaMMHBIE MOJAYJIM U OCHACTKH), TOCPeACTBOM KOTOpbIX OC MOXeT ObITh KOH(UTYpHUpOBaHA
ONTUMAIBHBIM  oOpa3oM.  OJHAaKo,  OCYILECTBJIEHHBbIE  JEHCTBUS  SIBISIOTCS  JIMUIb
MpeABapUTEIIbHBIMA U 00€CIIEUMBAIOT JOCTATOYHO MOBEepXHOCTHYIO HacTpoiiky OC. Muorna
HOJOOHBIX JEHCTBUH J0OCTaTOYHO, YTOOBI MOJYYMTh HpPHUEMIIEMBIH pe3yibTaT, HO Ui Oojee
«ToHKOI» HacTpoiiku OC mpakTHYeCKU Bceraa TpedyeTcss BMeNaTelbCcTBO B cUCTeMHbIN Peectp. B
KOHEYHOM CYETE TaKO€ BMEIIATENIbCTBO MO3BOJIAET MOIYYUTh IPUPOCT B ckopoctu peakuuu OC Ha
CUCTEMHbIE COOBITUS U MHOI/IA 3HAYUTEJIBHO YBEJIUYUTH OOLIYIO MTPOU3BOAUTEIBLHOCT CUCTEMBI B
LEJIOM.

Ontummzanusa OC nocpeACTBOM M3MEHEHHMsI 3HAUEHHMI CHUCTEMHBIX napameTpoB Peectpa kak
MPaBUJIO MOIPA3yMEBAET COOTBETCTBYIOIIYIO KBAIU(PUKAIIUIO TIOJIL30BATENsA, YTOOBI TapaHTUPOBATh
HENOCTHOCT, PeecTpa u  janbHelmrylo pabOTOCIOCOOHOCTh CHCTeMBI. HekoppekTHoe uimu
HEYMBIIJIEHHOE M3MEHEeHHe naHHbIX Peectpa OC MOXKET NPHUBECTH K HEMOMNPAaBUMBIM
MOCNEACTBUSIM U 00ECMeYHuTh TOJIb30BaTeNsl OOpEMEHUTENbHONH paboToil MO0 MOBTOPHOI
WHCTAJUIIIUU cUCTeMbl. UTOOBI ATOT0 M30€kaTh, HEOOXOIUMO Tepes] MPOBEICHUEM KaKUX-JTH00
Manunymsquid ¢ Peectpom OC Bceraa OCyIIECTBISATh €0 IMPEABAPUTEIBHYIO apXUBALUIO U
pe3epBHOE COXpaHEHUE B HAJEKHOM MECTE€ Ha JKECTKOM JAMCKe. BplmonHeHue 3Toro mpasuia B
MOCTEACTBUH 00ECTIEUUT «OTKaT» CUCTEMHOT0 PeecTpa u BepHET cucTeMy B pabouee COCTOSTHUE 10
MOMEHTA KPUTUYECKUX U3MECHEHHII.

Ha ocHoBe mnomydaeMblx B HacTosuled mabopaTropHoil paboTe 3HaHMA W CBEJCHMH IO
opranusanuu Peectpa, ero cTpykType, BO3MOXHOCTSM PENAKTUPOBAHUS M M3MEHEHMS 3HAYCHUUN
HEKOTOPBIX KIIoueBbIX napameTpoB OC, mpeamnosaraercs BBIIOJHUTH Psii y4EOHBIX 3aJaHUil 1O
koHpurypupoBanuto OC Windows XP u, TeM cambIM, OCYIIECTBUTh JOMOJHUTENBHYIO «TOHKYIO»
HAaCTPOWKY CHUCTEMBl C LEJNbI0 €€ ONTHUMaJbHOH, OBICTPOl M 3PPEeKTUBHONH pabOTHI.

[lepen HavyasioM BeIMOHEHUs J1abopatopHoil paboTel B cpeae OC Windows XP Heobxomammo
OCYILECTBUTH CIIEAYIOIIEE:

1. 3amyctuth BupTyanbHyto MamuHy ¢ OC Windows XP 1 akTUBHpOBaTh CIPAaBOYHOE MEHIO
(ITyck | CipaBka u moaaepxka);



2. O3HAKOMHTBHCA ¢ ommcaHueM Peectpa u Bo3MOkHOCTsMU ero npumeHneHus B OC Windows
XP;

3. O3HAKOMHUTHCS C OMHCAHHUEM W BO3MOXKHOCTSIMH CIIY)KEOHOTO MPOTPaMMHOIO CpPEICTBa
«Penakrop Peectpa» (Regedit), u3y4nB cripaBouHbIi MaTepuai Mo JAaHHOMY IMPUIIOKEHUIO,
Haxoxsmmiics B cucreMHoMm kataiore C:\Windows\Help\ B omHommenHoM (aiine ¢
pacuipenuem .chm;

4. BOCMOJB30BABIINCH KIOUYOM /7, O3HAKOMHUTBHCS C OINHCAHUEM M BO3MOXHOCTSIMU
KOHCOJIbHOM yTUIuTHl Reg.exe mis pabotel ¢ Peectpom OC, mocTymHON M3 KOMaHIHOM
CTPOKHU.

JlaGoparopHnasi padora 4

OnTuMusanus, «TOHKas» HACTPoiiKa, koppektuposka OC u 110

1. Teopernuyeckuii maTepuaJl

Monumopunz — cucreMa cO0pa WJIM PEerucTpalMid, XPaHeHUs] M aHAJN3a He0O0JbIIOro
KOJIMYeCTBAa KJIIYEBbIX (ABHBIX MJIM KOCBEHHbIX) NPH3HAKOB MJIM NApPaMeTPOB ONMCAHMS
JAHHOT0 00BEKTA 1JIs1 BBIHECCHHUS CYXKICHHUSI O MOBEACHUHN MM COCTOSTHUM JaHHOI0 00beKTa
B L[EJIOM.

Monumopunz — npoiuecc HA0JII0eHNsI U PEerUCTPANUM JAHHBIX 0 KaKOM-JIH00 00beKTe Ha
Hepa3pbIBHO NPHMBIKAKIIMX APYr K JAPYry HMHTepBajJaX BpeMeHH, B TeuyeHHe KOTOPBIX
3HAYCeHUs JAHHBIX CYIIECTBEHHO HE U3MEHSIOTCS.

Paznuuator Monumopunz napamempos v Monumopune cocmoanua 00beKTa.

Monumopunz napamempog¢ — Ha0/JM0AeHHEe 32 KAaKMMH JH00 napamerpamu. Pesyabrart
MOHMTOPHUHIA IapaMeTPOB IpeACTaBJsAeT €000l COBOKYNHOCTH HM3MePeHHBIX 3HAaYeHUH
NapaMeTPoB, IOJY4YaeMbIX HAa HEPa3PbIBHO NPHMBIKAIOIIMX APYr K JAPYyry HHTepBajax
BPEMEHH, B TeYeHHEe KOTOPbIX 3HAYEHHS NTAPAMETPOB CYLUECTBEHHO HEe H3MEHSIOTCH.
Monumopunz cocmoanus — Ha0JIOICHHE 32 COCTOSTHHEM OOBeKTa [UIA ONpede/IeHUus H
NpeacKa3aHus MOMEHTA Iepexo/a B NpeejbHOoe COCTOSIHHE.

Pe3ynapTar MOHUTOpUHIA COCTOSIHMSI OOBEKTa MPEJCTaBIsIET COOOW COBOKYNHOCTH JUAarHo30B
COCTABJIAIOLINX €ro CyOBEKTOB, MOJIYYaeMBbIX Ha HEPa3phIBHO MNPHUMBIKAIONIMX JIPYr K JpYyry
MHTEpBaJlaX BPEMEHHU, B TE€YEHHME KOTOPHIX COCTOSHHME OOBEKTAa CYIIECTBEHHO HE H3MEHSETCS.
[TpyHIMNIAAIBHBIM  OTJIMYMEM MOHUTOPUHIA COCTOSIHUS OT MOHMTOPHUHIA I1apaMETPOB SIBISAETCS
HaJu4Me WHTEPIPETaTopa H3MEPEHHBIX IIapaMEeTpPOB B TEPMHMHAX COCTOSHHS — JKCIEPTHOU
CHCTEMBI OJICP>KKH MIPUHATHUS PEIICHUH 0 COCTOSIHUM 00BEKTa U albHENIIIEM YIIPABICHHH.
MonuTtopuHr B cMbIcie | peamusyer mporpammubiii Moayib Msinfo32 (B8 manke C:\Program
Files\Common Files\Microsoft Shared\MSInfo).

[Tocne 3amycka mporpaMMbl OTKpbIBaeTcsi OKHO. B neBoif oOnactu okHa «CBeneHUs O cCHCTEME»
NPUBEJCH CHHCOK KaTeropuii, a B mMpaBoil — MNOAPOOHBIE CBEIEHUS O KaxaoW u3 Hux. K stum
KAaTEeTOPHsIM OTHOCSTCS:

Csedenua o cucmeme. Conep UT OOIIUE CBEIEHUS O KOMIBIOTEPE M OIEPALMOHHOW CHCTEME,
TakMe KaK MMs KOMIIBIOTEpa M €ro M3roToBUTENb, TUN ucnoibzyemoi BIOS, a Ttakke oObem
YCTaHOBJIEHHON NIaMSATH.

Pecypcol_annapamypel. ConepxuT NONOITHUTEIbHBIE CBEAEHUS 00 0O0OpYJOBaHMM KOMIIBIOTEPA,
npenHazHaueHHsle A U T-crnennanuicros.

Komnonenmut. ConepxXUT NepeyeHb YCTAaHOBJICHHBIX JUCKOBOJOB, 3BYKOBBIX YCTPONCTB, MOJEMOB
U IpyrUX KOMIIOHEHTOB.

Ilpozpammnan_cpeda. COnepKUT CBEACHUS O JpaiBepax, CETEBBIX IMOAKIIOUEHUAX MU APYTYHO
UH(OPMAILINIO, CBSI3aHHYIO C IPOrpaMMaMHU.

ITynkter Pecypcel anmapatypsel, KommonenTsl, I[Iporpammuas cpesia pacKpbIBarOTCS U TOKa3bIBAKOT
KOHKPETHBIE 3HaYEHMSI 1apaMETPOB.

YtoObl HAlTH OIpe/eTICHHbIE CBEICHHS O CHCTEME, BBEIUTE KIIOUEBbIE CiIoBa B nosie Uto HallTu
BHM3Y 3TOro okHa. Hampumep, mia noucka IP-anpeca komnbsrorepa B nosie Uro Haiitu BBeaure IP-
aJpec U HaXKMHUTE KHONKY HaiTtu.

Ilpumeuanue.




YroOsI COXPAaHUTH CBECHHUS 0 CUCTEME, [0CJIE0BATENBHO BbIOEpUTE
nyHKThl @Paiin v Coxpanums, BBenute uMs (aiina, mocie yero Haxxmute KHOnKy Coxpanums. OC
Windows coxpansier 3ty uHpopMmamuio B ¢aiiinoBom dopmare NFO. Tlpu wHanuunu mpodiem ¢
OTKpbITHEM (haiila MOKHO COXpaHHTh cBefeHuss o cucrteme B dopmare TXT. Jlns storo
nocjenoBarenbHo  BoiOepute Paiin, Ikcnopm,  BBeauTe UM (Qaiila M HOKMUTE
kHonKy Coxpanumsy.

Mounutopuar B cmbicne Il peamusyer mporpammubiii  Moayns Taskmgr.exe (B mamke
C:\Windows\System32) —»/lucnetuep 3amau». [ducnmeruep 3amay orToOpa)kaeT MNPHIOKEHUS,
IPOIIECCH U CITY>KOBI, KOTOPBIE B TEKYIIM MOMEHT 3alyIIeHbl Ha KoMIbioTepe. C ero momormpo
MOKHO KOHTPOJIMPOBATh MPOU3BOJAUTEIBHOCTh KOMIIBIOTEPA UJIM 3aBepLIaTh pabOTy MPUIIOKEHUH,
KOTOpBIEC HE OTBEYAIOT.

[Tocne 3amycka mporpaMmbl OTKphIBaeTcsi OKHO «Jlucmeruep 3amau Windowsy, conepxariee
Braaku: [Ipunoxenus, [Iponeccel, beictpoaeiicteue, Cetsb, [lonb3oBarenu.

MOHUTOPHHT ~ COCTOSIHMS ~ pealm3yeT  nporpamMMmHblii  Monyns Dxdiag.exe (B mamke
C:\Windows\System32) —»CpenctBo nuarnoctuku DirectX»

OtoOpakaeT CcBelAeHHMS O KOMIIOHEHTaXx M JpaiiBepax uHTepdeilica  MPUKIATHOTO
nporpammupoBanust npuinoxenuid (API) Microsoft DirectX B cucrteme. Ilo3Bosser mpoBepUTh
paboTy 3ByKOBOM U rpauyecKOi MOJCUCTEM.

DirectX (ot anrn. direct —  mpsMOi, HEMOCPEACTBEHHBIN) —  3T0  Habop API (unTepderic
IPOrpaMMUPOBAHUS TPUJIOKEHUI), pa3pabOTaHHBIX JUId pELIeHMs] 3ajad, CBSI3aHHBIX C
nporpammupoBanueM noja Microsoft Windows.

B nenom, DirectX moapasnensercs Ha:

DirectX Graphics, nabop unrepdeiicon, panee (10 Bepcuu 8.0) IeNUBIINXCS HA:

DirectDraw : natepdeiic BeiBoa pactpoBoii rpadukun. (Ero pazpaboTka qaBHO peKparieHa)
Direct3D (D3D): untepdetic BbIBOAa TPEXMEPHBIX TPUMUTHBOB.

DirectInput: natepdeiic, NCIOIB3yeMBbIid TSI 00paOOTKM TaHHBIX, MMOCTYMAIONINX C KJIAaBUATYPHI,
MBIIIH, JDKOMCTHUKA U TIP. UTPOBBIX KOHTPOJLIEPOB.

DirectPlay: vatepdeiic ceTeBoli KOMMYHHKAIIMU UTP.

DirectSound: natepdelic HU3KOypoBHEBOI paboThI co 3BykoM (opmarta Wave)

DirectMusic: uatepdeiic Boclipon3BeieHUs My3bIKU B popMaTax Microsoft.

DirectShow: untepdeiic, NCTIONb3YEMBIii U BBOJ1a/BBIBOJIA Ay TUO W/UITU BUIEO TaHHBIX.

DirectX Instruments — TEXHOJOTHS, MO3BOJISAIOMAsS Ha ocHOBE MynbruMmeanitHoro API DirectX
CO3/1aBaTh U MCIIOJIb30BaTh IpPOrpaMMHbIE cUHTe3aTopbl. B omimune ot DX-marmHoB, Takue
IpPOrpaMMbl MOTYT MOJIHOCTBIO ympaBisAtbes 1o MIDI u cimyxkar riaBHeIM oOpa3oM He JUIs
00paboTkH, a U1t cuHTe3a 3ByKa. TexHonorus DXi Obuia nonynspaa B 2001—2004 rr., oco6eHHO
B nporpammHbix mnpoaykrax Cakewalk, HO co BpeMeHeM mnpourpaia «BOHHY (opmMaToB»
texHosnorun VST ot Steinberg.

DirectSetup: 1actb, OTBETCTBEHHas 3a ycTaHOBKY DirectX.

DirectX Media Objects: peanuszyeT (QYHKIMOHAIBHYIO TOJIICPKKY TOTOKOBBIX OOBEKTOB
(Hanpumep, KOAMPOBIIMKHI/AEKOIUPOBIIUKH )

Direct2D : unrepdeiic BbIBO/Ia IBYXMEpHOH rpaduku

[Tpu Beinonnenun Dxdiag.exe oTKpbIBa€TCS OKHO CO ClIEAYIOMKUMHU Bkiagkamu: Cucrema, Dailnbl
DirectX, Jucmne#t, 3syk, My3bika, Beon, Cetb, Ecnu Hudero He momormno. Bece Bkimagku, kpome
Cucrema 51 Daitnbl DirectX, cozaepKar cpeacTaa JIMarHOCTHKHU.
MOHUTOPUHT ~ COCTOSIHUSI ~ peaiu3yeT  NporpaMMHbIM  Monynb: Msconfig.exe (B mamke
C:\Windows\System32) — Hacrpoiika Cucremsr. Jlyis BemonHeHusMsconfig.exe HeoO6XoamumMo
aktuupoBarh nanky WINDOWS\pchealth\helpctr\binaries. OTkpbIBaeTCSI OKHO €O CIEAYIOLIUMHU
Bmankamu: OO6mue, SYSTEM.INI, WIN.INI, BOOT.INI, Cnyx0b1, ABTO3arpy3ka. Bxuagku
coJepkaT CpeICTBa, MO3BOJSIOMIME U3MEHATh KoHourypamuio OC myreM  OTKIIOYEHUS
(BKJIFOYEHHUSI) CUCTEMHBIX KOMIIOHEHTOB M MPOTPaMMHBIX MOJyJieH, onTuMu3npoBath padory OC, a
TaKXe aBTOMaTU3UPOBaTh YCTPaHEHUE HEMoaAoK mpu HacTpoiike OC.
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2. IIpakTHyeckas 4acThb
Iporpammubie moayau Msinfo32, Taskmgr.exe, Dxdiag.exe, Msconfig.exe
3anycrute Ha BbInojHeHue wmoayau Msinfo32, Taskmgr.exe, Dxdiag.exe. CBepHure
nosisuBmMecsi oxkHa «Cpemenusi o0 cucreme», «CpencrBo auarHoctTuku DirectX» wu
«/Iucneryep 3aga4y» Ha MaHeJb 3a1a4.
Pa3BepHute okHO Monyns «CBeleHHMsT O CHCTEME» M IIOCJIEIOBAaTEIbHO IPOCMOTPUTE BCE
KaTeropuu ceneHuil. [Ipu aTom oOpaTuTe BHUMaHKE Ha TO, YTO III00ATBHO BCE KATETOPUU ACTATCS
Ha ueTelpe kiacca «Pecypcel anmaparypel», «KommoneHTe», «lIporpammuas cpena» wu
«[lapamerpbl  obo3peBarernsi». Haumbonee  mMmoyiie3HBIMM € TOYKHM  3PEHUSI  CETEBOTO
aJIMUHUCTPUpPOBaHUA sBISIIOTCS  Kateropuu  «KoupnukTe/CoBMECTHOE HCHOJIB30BAHUE» H
«IIpeppiBanus» B knacce «Pecypcsl annapatypei», kareropust «Cerb» B kiacce «KOMIIOHEHTBI», a
takxke Kareropuu «llepemennsie cpenpi», «CereBble monkatoueHus» U «CiayxOb» B Kiacce
«[Iporpammuasi cpena». HeoOXoaumMo OTMETUTh, YTO YKa3aHHBIE KIIACCHI PECYpPCOB SBIISIOTCS
[ICHHBIM UCTOYHUKOM CHUCTEMHOW MH(OpPMAIUH, TTOCKOJIbKY MO3BOJSIOT OTCICKUBATH alllapaTHbIE
U TpOrpaMMHbIE HU3MEHEHUs KaK JIOKaJllbHO, TaKk U ynaieHHo. I[locmeanee MoxeT ObITh
OCYIIIECTBIICHO TOCPEICTBOM BBIOOpa « Y HalleHHBI KOMIBIOTED...» B MeHIO «Bum». Kpome Toro,
OTJICNIbHBIA HMHTEpPEC MOXKET MpeAcCTaBlATh, HHQopMalus, coOpanHas B kiacce «llapamerpsr
0003peBarens.
Bribepute «Kypnan cBeneHuii o cucreme» B MeHIO «Bua» W HM3yduTe €ro Ha IMpeaMeT Kakue
pecypchl ammapaTrypsl M HNpOTpaMMHBIE KOMIIOHEHTHI 3a/IeCTBOBaHbl B TEKYIIUH MOMEHT B
cUcCTEME.
Pa3BepHHTE OKHO CIIEAYIOMIEr0 CHCTEMHOTrO Moayns «/luarnoctuka DirectX», mpeaHa3Had4eHHOTO
JUIsi  JAMAarHOCTUPOBAHUS  anmapaTHblX W IPOrpaMMHBIX ~ KOMIIOHEHTOB  KOMIIBIOTEpA,
NPUMEHSIOMINXCS TSl TIOAJIEPKKU CPEICTB MYJIBbTUMEINA B UTPaxX M QHIbMax, U MOCIEI0BATEIBHO
u3y4yuTe Bce ero Bkaaaku. Ha Bkimankax «/ucnmneit», «3Byk» u «My3blKay OCYLIECTBUTE MPOBEPKY
COOTBETCTBYIOIIMX MPOrPaMMHBIX cocTaBisromux DirectX, a umenHo, uarepdericoB DirectDraw,
DirectSound u DirectMusic. Coxpanurte Bce CBeJeHUS B TEKCTOBBIN (aiin ans otdera. OOpaTute
BHUMAaHHE HA TO, YTO CUCTEMHBIH MOayIlb «Jlnarnoctuka DirectX» Takke MOXXET OBITh BBI3BaH U3
MeHI0 «CepBHCY MPOrpaMMHOI0 MOAYJsl «CBEIEHHS O CUCTEMEN.
YHuBepcalbHbIi cUCTEMHBIH MOIYyIb «JluceTuep 3a1au» Kak MpaBUIIO sIBJISETCS Hanbosiee 4acTo
ucnoap3yeMbiM KomrnoHeHToM OC, mnpenHa3HaueHHBIM Ui JUAarHOCTUKM W MOHHUTOpPHHIA
OCHOBHBIX alNapaTHO-MPOTrPAMMHBIX PECYPCOB CHUCTEMBI, TaKUX KaK IEHTPAJIbHOIO Ipoleccopa,
OIEpaTUBHOM MaMsTH, CUCTEMHBIX IIPOLIECCOB. B 4acTHOCTH, 3TOT MOIYJb MO3BOJISIET YIPABIATH
IPWIOKEHUSMU U TMPOLIECCaMU B ONEPATUBHON MaMsATH, CHUMATh UX C BBIIOJHEHHUS M Ha3HA4aThb
HOBOE 3HaY€HUE Kilacca IpUOpUTeTa. Pa3BepHUTE OKHO CHCTEMHOTO MOAYJs «Jlucrerdep 3amau» u
IIOCJIEIOBATEIIbHO O3HAKOMBTECH CO BCEMH €r0 BKJIAJAKaMH M MEHIO. BBINOIHHTE cienyronme
JEUCTBUS:
Ha BkIaakax «lIpunoxenus» u «lIporeccsl» oOpatuTe BHUMaHHE HA KOJIMYECTBO padOTAIOLIUX
IIPWJIOKEHNN U aKTUBHBIX IIPOLIECCOB,
PAIOM C CHCTEMHBIM MoayJieM «Jlucneruep 3agau» pa3BepHUTE MOIYyIb «CBeEHUs O CUCTEME» U
OTKpOMTE KaTeropuro «BeimonHsemsle 3agaun» B knacce «lIporpammuas cpena»,
B MeHIO «Bua» B Mmonyne «/lucneruep 3agau» 100aBbTE CIEIYIONINE CTOJIONBI CYETYUKOB: «I1aAMSITh
— MaKCUMyM», «00bEeM BUPTYaJIbHON MaMATH», «0a30BbIil IPHOPUTET, «CUETUUK IIOTOKOBY,
B Mojyie «/lucnerdep 3amau» usmeHuTe 6a30BbIi mpuopuTeT mpouecca Dxdiag.exe Ha npuoputet
peasbHOrO BpeMEHH, NepeiuTe B OKHO Moy «CBeaeHHs 0 cucTeMey, B MeHIo «Bua» oOHOBUTE
CUCTEeMHYI0 MH(poOpManuio U oOpaTHTe BHHUMaHHME Ha TO, KaK M3MEHWIOCh 3HAY€HHE B CTOJIOIE
«IIpnoputeT» B Kareropuu «BbIoIHAEMBIE 3a1a4K»,
Ha BKiIazke «[IpuinoxeHus» CHUMHUTE C BbIOJMHEHUs 3a1aun «CBeneHus o cucreMe» u «Cpeacrsa
nuarHoctuku DirectX», a Ha Brnajke «IIponeccen» 3aBepimre npouecc Taskmgr.exe.
IIpu BBIMOJHEHNH 3aTaHUIN CEKIIUU UCTIONB3YITE CIAEAYIONINE NHCTPYKIIUHU:
MIEPEHECUTE TNOCIIEA0BATENBHOCTD BBIIOIHAEMBIX AEUCTBUN M0 KaXAOMYy M3 IIyHKTOB 1-5 B oTuer
(BOBMOXHO TpHBeleHUE Tpapuueckux (parMeHTOB, CHEIaHHBIX C DJKpaHa, B KadecTBe
JEMOHCTPALlMOHHOIO MaTepHana),
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pe3ynbTaThl 03HAKOMIICHHS C BO3MOXXHOCTSAMH CUCTEMHOT0 MoyJisl «Jlucneryep 3aauy» 3aHECUTE B
Tabm. 1 u 2.

c/ienaiiTe BBIBOJI O MPOAETIaHHOM paboTe U 3alMIIUTE €r0 B OTYET.

Tabauya 1. Pe3ynbTaThl 03HAKOMIICHHS C «JlucneTyepom 3amaqy

Ne m1.m. Obwasn cucmemnan ungopmayus Konuuecmeo
1 PaboTaromux npuioxxeHuii:

2 AKTHBHBIX IPOLIECCOB:

3 AXTHBHBIX IIOTOKOB:

4 JleckpunTopos:

Tabauya 2. Pe3ynbTaThl 03HAKOMIJICHHS C «JlucnieTyepom 3amaqy

Yacmuas cucmemnuas ungopmayus

Bupm. namamp,
No .. Hmsa obpaza, .exe Ko 3HayeHue npuopumema
1 Taskmgr
2 Dxdiag

3. KoHTpoJ/ibHBbIE BONIPOCHI

UTto Ha3bIBAaETCSI MOHUTOPUHTOM?

Yem oTnmyaercs MOHUTOPHUHT TapaMeTpoB U MOHUTOPUHT COCTOSAHUA?

Kakoii mporpaMMHbIi MOaynb peain3yeT MOHUTOPUHT mapaMeTpoB? MOHUTOPUHT COCTOSHUSA?
Yro takoe DirectX?

JlabopaTopHnasi padora 5
JIMarHoCTHKA KOMIIBIOTEPHBIX KOMILUIEKCOB H CHCTEM C MOMOIIbI) TEXHUYECKUX
CpPeACTB

Hean: N3yunts METOMKY TECTUPOBAHUS U peMOHTa annapaTtHoi yactu HXXKM/L.
Oobopynosanue: I1K, mporpamma, HXXM/I.

TeopeTuyeckue cBeleHUsI

Koncrpykuusa HKM/{
Koncrpykrusno HXXM/] (nnm «BuHYECTEp») COCTOUT U3:
MEXaHUYeCKOM yacTu - repmeTusupoBanHoro 6ioka (HDA)
B repmoGiioke pazmMeriieHa Bcsi MEXaHWKa BUHUECTepa, a TAK)KE MUKPOCXeMa MpeIBapUTEIbHOTO
YCWJIMTEIS/KOMMYTaTopa.
maTel dnekTporuku (PCB).
Ha mnmate »neKTpOHMKM YCTaHOBIEHBI MHMKPOCXEMBI, YIPABIAIOIIME MEXaHUYECKHUMH
y3J1aMH, KOJIMPOBaHUEM/IEKOAUPOBAHUEM JaHHBIX C MATHUTHOTO HOCHUTENS U NMpUeMoM/Tiepeaayeit



uHpopManuu uvepe3 BHeWHUH wuHTepdeiic. [lmara »eKTpOHUKM pa3Melaercss 3a MpeAeIamu
repMoOJIOKa, - KaK IPaBUIo, B HUKHEN €ro 4acTu.
1.2. HemcnpaBaoctn HAKM/I
Heucnpasnocru annaparnon yactu HXKMJI nensrcs Ha:
» Heucnpasnocmu u3z-3aecmecmeentnozo cmapenus HKM/]
[Tpy mpaBUIBHON SKCIUTyaTallMM C COOJIOJICHUEM BCEX TEXHHUYECKUX TPEOOBAHUHM B KauECTBEHHO
M3TrOTOBJIEHHOM HaKONMTENE HAOII0AaeTCs IPOLEece
€CTECTBEHHOI'O CTapeHUs1 00YCIIOBICHHBIMN:
Bo-nepBbIx,co BpeMeHeM ocnabeBaeT HaMarHM4€HHOCTh MUHUMAJIbHBIX HH(OPMALlMOHHBIX
OTIIEYATKOB, U T€ YYACTKH JTUCKOB, KOTOPbIE paHblIe YUTAIUCH Oe3 MpodiieM, HAUMHAIOT
CUMTHIBATHCS HE C IEPBOIO pa3a WK C OLIMOKaMHU.
Bo-BTOPBIX,IPOUCXOAUT CTAPEHUE MATHUTHOTO CJIOSL JUCKOB.

* B-TpeThux,Ha IUIacTUHAX MOSABIISIOTCS LAPallMHbl, CKOJIBI, TPEIIKUHEI U IIp. Bee 910 mpuBoauT
K ITOSIBJICHUIO TIOBPEKIECHHBIX CEKTOPOB. lIponecc HOpMaIbHOrO cTapeHust JUCKOB JOCTATOYHO
JUINTENIbHBIA U 0OBIYHO pacTAruBaercs Ha 3...5 Jier.
» Heucnpagnocmu, 06ycnosiennvie He6EPHBIM PEHCUMOM IKCHILYAMayuu
SABnstorcs Hanbosiee pacnpocTpaHeHHas npuyrHa oTkazoB HXKM/[ k OCHOBHBIM pa3pylIaroium
(akTopaM KOTOPOTO OTHOCSATCS:
IIEPETPEB, YAAPHBIE HATPY3KHU

CKAUKH HaNpsHKEHUS TUTAHUS.
»Heucnpaenocmu, céazanHvle ¢ OuudOKamMu 8 KOHCMPYKUUU

Bnocnennee Bpemst kadectBo HXXM/JI cHM3MIOCH, O 4€M CBHUAETEIBCTBYET 3HAYUTEIBHOE
COKpallleHUE TapaHTUHHOTO CPOKa SKCIUIYyaTallUd OCHOBHBIMU IIPOU3BOAUTEIISIMH.
Hedextsl MaruuTHbIX quckoB HDD nensitcs Ha:
» Qusuueckue deghexmot
JledexThl MOBEPXHOCTH - BO3HHUKAIOT MPU MEXAaHMYECKOM MOBPEXKIACHUU MArHUTHOTO MOKPBITHS
BHYTPHU MPOCTPAHCTBA CEKTOpA, HAIPUMED U3-3allapaniH, BbI3BAaHHBIX IMbUIBIO, CTAPEHUEM OJIMHOB
I HeOpEKHBIM 00paIIeHuEM ¢ BUHTOM.
CepBo — omIMOKM - B Ipoliecce dKCIUTyaTalliM BUHTA, HEKOTOPbIE CEPBOMETKH MOTYT OKa3aTbCs
paspymieHsl. EcnM IUIOXMX CEPBOMETOK CTaHET CIHMIIKOM MHOIO, B 3TOM MECTE€ HAaudHyT
IPOMCXOIUTH COOM MpH OOpaIleHnu K UH(OPMAIIMOHHON OPOXKKE: TOJI0BKAa, BMECTO TOT0, YTOOBI
3aHATh HY)KHOE €M ITOJIOKEHNE U MPOYMTATh JAHHBIE, HAYHET IIapaxaTbCsl U3 CTOPOHBI B CTOPOHY.
Hanuune Takux omMOOK YacTO COMPOBOXKIAETCS CTYKOM TOJIOBOK, 3aBHCAHHEM HAaKOMMTENS U
HEBO3MOKHOCTBIO MCIIPABUTH €0 OOBIYHBIMU YTUIIUTAMH. Y CTpAaHEHHUE TaKUX AEPEKTOB BO3MOKHO
TOJIBKO CTIeLIMaIbHBIMU MIPOTPAMMAaMU, ITyTEM OTKIIIOUEHUs e(EKTHBIX TOPOKEK, a MHOTAa U Bcel
JIACKOBOM MOBEPXHOCTH.

AHHapaTHI)IG Bads! - Bo3HHKaIOT N3-3aHCHUCITPABHOCTH MCXaHUKHU UJIU SJICKTPOHUKH HAKOITUTECIIA. K
TaKMM HCII0JaaAKaM OTHOCATCA: O6pLIB T'OJIOBOK; CMCIICHHUEC NHCKOB,

MOTHYTHIN BaJI B pe3yJIbTaTe yJapa; 3arbUICHHE T€PMO30HbBI; pa3IMUHbIE «TJIFOKH» B paboTe
AIIEKTPOHUKHU.

OmmOKH Takoro TUMA OOBIYHO UMEIOT KaTaCTPOPUIECKHI XapaKTep U He MOJIekKAT UCIIPABICHUIO
MPOTPAaMMHBIM ITYTEM.

»Jlocuueckue degpexmol

Hcnpasumblie noruueckue nedektsl (Codr-bad)- mosBnstoTCS, €CIM KOHTPOJIbHAS CyMMa CEKTOpa
HE COBMAJAET C KOHTPOJBHOM CyMMOH 3alMCaHHBIX B HErO JaHHBIX. Bo3HHMKaeTH3-3allOMeX WU
OTKJIIOUEHUs MUTaHUs BO BpeMsa 3amucu, koraa HDD yxe 3amucan B CEeKTOp JaHHBIE, a
KOHTPOJIBHYIO CYMMY 3aIliCcaTh HE YCIIE.

HeuncnpaBumpie mnormdeckne neexTsl - 95TO OMMUOKH BHYTpEHHEro ¢opmara BUHYECTEPA,
MPUBOSAIINE K TakOMY ke 2P (DeKTy, Kak U AePEKTh TOBEPXHOCTH. BO3HUKAIOT TP pa3pyIICHUH
3aroJI0BKOB CEKTOPOB, HAmpHUMEp U3-33JEHCTBUSA, HAa BUHT CHUJIBHOTO MarHutHoro mnois. Ho B
oTiinure oT Pu3nyeckux AedeKTOB, OHU MOAIAI0TCS HCTIPABICHUIO TIPOTPAMMHBIM ITYTEM.



AnantuBHble badbl - BCce COBpeMEHHBbIC BHUHTHI MPU M3TOTOBICHUU MPOXOAAT MHIWBUAYAIBHYIO
HAaCTPOMKY, B Ipolecce KOTOPOH MOAOMpArOTCs TaKue MapamMeTphbl dJEKTPUYECKUX CUTHANIOB, MPU
KOTOPBIX YCTPOHCTBY paboTaercs ydiie. JTa HACTPOWKA OCYIIECTBISETCS CHEIHATbHOM
IPOrpaMMOM IIPU TEXHOJIOIMYECKOM CKAaHMPOBAaHUM NOBEepXHOCTU. IIpu 3TOM reHepupyrorcs Tak
Ha3bIBaEMbIC A/IANITHBBI - MEPEMEHHBIC, B KOTOPBIX COAEPKUTCS MH(OpMaIus 00 0COOCHHOCTSAX
KOHKPETHOI'0 TepMo0JioKa. AJANTUBBI COXPAHAIOTCS Ha AMCKAX B CIyXKeOHOW 30HE, a MHOrAA
BO Flash-mamsTina mmare konTpomiepa. B mporecce skcrtyatai BUHTa aIalTUBBI MOTYT OBITH
paspylleHbl pa3pylleHbl «AJanTHBHbIC» O031bl OTIMYAKOTCS OT OOBIYHBIX TEM, 4YTO OHHU
«naBaromuey. Jleuarcs anmanTtuBHBIE 03761 MporoHoM selfscan'a - BHyTpeHHEH MporpamMmbl
TECTUPOBAHUS, AaHAJIOTUYHOW TOM, YTO MPUMEHSETCS Ha 3aBOJE IPU U3TOTOBJICHUH BUHTOB. [Ipu
9TOM CO3/Al0TCS HOBBbIE AJalTHUBBI, U BUHT BO3BPALIAETCS K HOPMAJIBHOMY COCTOSIHHIO. OTO
JIeNIaeTcs B yCIOBUAX (PUPMEHHBIXCEPBUC-IICHTPOB.

1.3. OcHOBHBIE MeTO/IbI OTHICKAHUSI HEMCIIPABHOCTH

HXM/I sBigercs CIOXHBIM YCTPOMCTBOM, COCIUHSIIOIIMM MOCIECIHUE JTOCTHKECHUS
MUKPO3JIEKTPOHUKH, MUKPOMEXAHUKH, TEXHOJOTMM MArHUTHOM 3alUCH M TEOPUM KOJUPOBAHUS.
be3 cnenuanbHbIX 3HaAHWMN, CIEHUAIBHOTO 000pPYJOBAaHUS, MHCTPYMEHTOB U MPUCIIOCOOIEeHHH, 63
CHeluallbHO O0OpYIOBAaHHOIO TIIOMEIIEHHUsS (YUCTOM 30HBI) NOJHOLEHHBIM pemoHT HIXKXKMJ]
HEBO3MOJKEH.

[Ipy OTCYTCTBMM CHEUUAIBHOTO JWArHOCTUYECKOIo OO0OpYyIOBaHHUS M IPOTrPAMMHOIO
obecrieuenus, nepBuuyHyr0 auarHoctuky HXKMJI MOXHO TpOW3BECTH, MOAKIIOYHUB €ro K
OTJeNbHOMY OJOKY HuTaHus. J[MarHocTHYecKMM NpHOOPOM B JaHHOM Cilydae SIBJSIETCA CIyX
oneparopa. [Ipu Bxirouennu nuranus HXXM/I Boinonuser:
pacKpy4yMBaHUE IIIMUH/EIBHOTO IBUraTelIs, IPU KOTOPOM CIIBILLIEH HapacTaroluii 38yk (4...7 ¢),
3aTeM CleJlyeT LIeTYOK MPU BbIBOJIE TOJIOBOK U3 30HBI NAPKOBKU U OYEHb XapaKTEPHBIN
HOTPECKUBAIOLIUH 3BYK, COIIPOBOXKAAIONINI Mporece pekanudposki (1...2 ¢).

Beinonnenune pekalnOpoBKH CBUIETEIbCTBYET KaK MUHUMYM 00 HCIPAaBHOCTHU CXeMbl cOpoca,
TaKTOBOI'0 I'€HEPATOPA, MUKPOKOHTPOJIIEPA, CXEMBI YIIPABJICHHS IIITUHACIBHBIM JBUTATEIEM U
CHCTEMBI IO3UIIMOHUPOBAHUS, KaHaJIa YTEHUS IPeoO0pa3oBaHMsl JaHHBIX, a TAK-)Ke00 UCTIPaBHOCTH
MarHUTHBIX TOJIOBOK (KaK MUHHMYM OJIHOM - IIPU MOMOIIM KOTOPOH MPOUCXOAMUT HPOLIecCe
MHUIMAJIN3alMN) U COXPAaHHOCTHU CIIY>KeOHOM MH(OpMaLIMY HAKOIUTES.

Jns nanpreitment nuarnoctuku HXKMJL nonkmouaercst k mopry Secondary IDE, u B BIOS, B
nponenype SetUp, HE0O0XOAWMO BBITOJHUTH ABTOMATUYECKOE OIpENENeHNe MOIKII0UYEHHBIX
HakonuTened. B cioydae pacno3HaBanus mojenu auarnoctupyemoro HOKMJI, npocreitmas
JIMarHOCTHKA 3aKJII0YaeTCs B MOIBITKE CO3/IaHUs pa3zesia Ha AMarHOCTUPYEMOM HakomuTelne (MpH
nomoutu nporpamMmbel FDISK) u mpouenype nocnenyrouiero gpopmatupoBanus (Format c:/s). Eciu
npu ¢popmaTupoBaHuu (Bepudukannm) OyayT oOHapy)eHbl 1e(PeKThl, TO HH(OpMAIHs 0 HUX OyneT
BBIBE/ICHA HA DKpaH KommbioTepa. [etanpuyro quarnoctuky HXKM/I ocymiecTBIsIOT crienralbHbIE
IIPOrPaMMBI.

HOpﬂ)IOK BbIITOJTHCHU A paﬁoTu .

Oznakomuthes ¢ pemortoM HDD metomom nepexkommuiextaiuu yist atoro: * Cobmronas
AKKypaTHOCTh CHSATB 3JIEKTpOoHHYI0 cxeMy HDD;
MIPOBEPUTH COMTPOTHUBIICHHE 0OMOTOK ((pa3) MMUHAETEHOTO JIBUTATENSI, KOTOPOE JOJDKHO COCTaBIIATH
npuMepHo 2 OM. 3anucarh NOJy4YEHHbIE PE3yIbTaThI;

* BpINOJHATH 3aMEHY 31EKTPpOHHOM cxeMbl HDD, B35TOM ¢ aHaTOTMYHOTO HAKOITUTENS
ITomars nuraromme HanpsokeHus Ha HDD, ucnonb3ys BOIBTMETP IIPOBEPUTH ITOCTYILIEHHUE
nuTatonux Hanpsbkenuit Ha HDD (u3mepenue npou3BoauTh Ha pa3beMe MUTaHUs MOIKII0UYEHHOTO
k HDD);
* V6enurcs, 4To Mpu nojade nuTtaronux HanpsokeHuit Ha HDD, npoucxoaut 3amyck aBurarens
MIPUBOJA IMCKA U BBIIOJIHAETCS €ro HayalbHasl MHULAAIU3ALINS.
2.2.03HaKOMUTCS C METOJIOM MporpaMMHoro «peMonTa» HKM/]



Brimonnute noakmouenue rectupyemoro HDD k cucteme nist atoro: Beikmounts T1K;

Brimonanute otkntouenue ycranosiaenHoro B [IK HOKM/. (HXKM/I ve cuumars) [HoaxmounTs
tectupyembiii HXXM/] k cucteme; Brmounts 11K

2.3.03HaKOMUTCA ¢ METOJAMH MPOrpaMMHOr0 BocctaHosiieHus HDD s sToro:

2.3.1.Bemonnuts 3arpy3ky [1K B pexume JOC u 3amyck nporpammsl victoria 3.3.2.exe
2.3.2.HaxaB xnasuiy F1, o3HakoMHUTCS ¢ OCHOBHBIMM KOMaHJaMH NpPOTrpamMMbl U MHOPSAKOM KX
BBI30BA 3anucaTh Ha3HaueHue kiapuiF 1-F9;

2.3.3.Haxarp knaBuiry «P» - 1 BEIOpaTh MOPT K KOTOPOMY IMOJKIIOYEH HAKOIIUTEID;

2.3.4.HaxxaB F2 BBITIOJIHUTh WHUIIMATU3AIMIO HCCIACAYEMOI0o JHUCKa (JaHHYH0 KOMAaHIy CleayeT
BBITMIOJIHATH MEPEl BHIOIHEHUEM JI000M KOMaH/Ibl) 3aMucaTh napaMeTphbl IUCKACEpPUUHBIN HOMED,
00wvem, CHS nmapameTpbl, 00beM K311 TaMSITH;

2.3.5.Haxas xnaBumry F9, BeiBectt SMART Tabnuiy aucka, 3amucaTh 3HAYCHHS IMApaMETpPOB
(ValoTHocuTenbHOE 3HaYCHHE napamerpa, Worst-Haux y/ieekoraa-mo03aQuKCupoBaHHOE
3HayeHue mnapamertpa;Trest-npeaenbHOe3HaYeHHE Tapamerpa; RawaOcoiioTHOe  3HavyeHue
napameTpa):

Reallocated sector count 1 Reallocated event count:uuciio nepeHazHaU€HHBIX CEKTOPOB;

Raw read error rate: KoJiM4ecTBO OIIMOOK YTEHUS.

Current Pending Sector: oTpaxaet cogep>XuMoe «BpEeMEHHOTONIEPEKT-INCTa,T.C. TEKYIIee
KOJIMYECTBO HECTAOUIILHBIX CEKTOPOB;

Uncorrectable Sector: mokaspiBaeT KOJIMYECTBO CEKTOPOB, OITUOKH B KOTOPBIX HE YIaIOCh
ckoppektupoBatb ECC-xonom.Ecnu ero 3HaueHue Bblllie HyJIs, 3TO O3HAYAET, YTO BUHTY MOpa
JieNaTh pemart;

2.3.6.Haxarp xnaBumy R — BBINONHUTH HU3MEPEHHE CKOPOCTH BpAICHHS MAKMCKa, 3amucarh
MOJIyYEHHOE 3HaYEHUE,

2.3.7.Haxarp F4, u 3anaB 3naueHne—nmHeriHoeutenue u Ignore Bad Blockce, HaxxaB F4 Bropoii pas,
3allyCTUTh CKAaHUPOBAHUE TOBEPXHOCTU JIMCKA. BBIMOJHUTH aHANW3 TOMYYEHHBIX PE3YJIbTaTOB,
o0paThB BHUMaHHE Ha KOJIUYECTBO BeJ| OJIOKOB;

2.3.8. HaxaB KJIaBHIly IEPEUTH B PEKUM KOMaHAHOM CTPOKHU U BBeCTH KoMaHy RNDBAD
uckyccTBeHHO co3aath 10-20coft-bad6mokos. Co3nanuecoft-badnpepriBaetcs knapumen«Esc»;
2.3.9.Haxarp F4, u 3an1aB 3HaueHue—nuHeitHoeuteHue u «Ignore Bad Blocks», naxxaB F4 Bropoit
pa3, 3allyCTUTh CKAHUPOBAHUE MTOBEPXHOCTHU AUCKA YOEIUTCS B MOSABJICHUU BEJ OJIOKOB.

2.3.10. s ynanenusi copT-6e10BBINMOHNTh HHULIMANTK3IHI0 HXKM/I, naxaB kinasuimyF2, u BBectn
komanayF4 u  BoiopaB pexum«BB = Advanced REMAP - VYiaydineHHblii aaropurm
peMaInmnmuHra» 3alyCcTUTh CKaHUpoBaHue nucka. KoHTponupys mpoliecc pemManmnuHra 3amucarhb
aZipeca BOCCTaHOBJIEHHBIX CEKTOPOB.

2.3.11.Haxarts F4, u 3a71aB 3Hauenue—nuneitHoeuteHne n«Ignore Bad Blocks», HaxxaB F4 BTopoit
pa3, 3alyCTUTh CKAHUPOBAHKE IMOBEPXHOCTH JUCKA YOEIUTCS UTO Be OJIOKH y/IaJeHBI.
2.3.12.BeiBectt SMART Tabnuiy mucka, mpoaHaIM3UPOBATh 3HAYSHHS MTOJTyYSHHBIX MapaMeTpOB
CPaBHUB UX C MPEAbIIYLIIUMH TapaMeTpaMH.

3.0T14er 10JIKeH COaepxKaTh

3.1.Ha3Banue paboTbl

3.2.11enb paboThl

3.3.Ilepeuenb o0opya0BaHUs

3.4.Pe3ynbTaThl BHITONHEHUS 11.2.1-2.31 BBIBOA 110 PE3yJIbTATaM TECTUPOBAHNS;
3.5.BeiBog 10 pabore.

KonTpoJsbHbIe BONPOCHI.

Kaxune ocHoBHbIe 211emenTsl HXKM/I pacnionoxeHHbie B repMoOIOKe U X KAKOBO Ha3HaUYeHHE?

Kaxkue ocHoBHbIe emenTsl HXKM/I pacnosioxkeHHbIe Ha JIEKTPOHHOM TUIaTe U UX KaKOBO
Ha3HaueHue?
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KaxoBbl 0OCHOBHBIE BU/IbI HeucnpaBHocTel annapatHoi yactu HOKM/I 1 kakoBbI IPUYMHBI UX
BO3HUKHOBEHUS?

KakoBbl 0OCHOBHBIE Je)eKTOB MarHUTHBIX AuckoB HXKXM/I 1 kakoBbI IPUYMHBI UX BOSHUKHOBEHHS?
KaxoBa metonuka auarnoctupoanust HJKM/]? KakoBa npuunna nosinenus copr-6e108?

KakoBa npuunHa BOSHUKHOBEHHUS aIalITUBHBIX O€10B7

JlaGoparopHnasi paGora 6
OcBoeHne METOAMKH IUATHOCTUKH HEUCIIPABHOCTE JUCKOBbIX HAKONUTEJIEH
Pa3HBIX BU/IOB M TEXHOJOTHH PEMOHTA JUCKOBBIX HAKOMUTEJIeH

Pa3HbIX BUA0B

ILleab pa0oThI: U3yYUTh KOHCTPYKTUBHBIE OCOOCHHOCTM U XapaKTEpHble HEHCIPaBHOCTH
Hakorurened HDD; 03HakOMHTBCS ¢ IpaBWiIaMH ITOJKIIOYEHHsS W DKCIUTyaTallud HAKOIUTEIEH

HDD.

Ooopynosanme: IBM PC-coBmecTumslil komnbrotep, HakonuTenn HDD.

Hcnouab3yemasi JUTEPaTYpa: KOHCIIEKT JICKI_[I/Iﬁ " JAHHBIC MECTOAUYCCKHUEC YKA3aHUA.

IMopsinok BbINOJIHEHHS PadOThI

O3HaKOMUTBCS C TEOPETUYECKOM YaCThIO IaHHOM PaboTHI.

N3yuuts ycrpoiictBo Hakonuteneit HDD u noaxmtodenue nHTephencos.

O3HaKOMUTBCS C KOHTPOJIBHBIMH BOIIPOCAMU U NPOJyMaTh OTBEThI HA HUX.

Crnatp ycTHBIN WIIM MTUCBMEHHBIH (10 BapraHTaM) 3a4€T 110 TaHHOW J1abopaTopHOii padore.

KpaTKne TCOPETUYECCKHUE CBCACHUA

yCTpaHeHI/IG HCHUCITPABHOCTH KECTKOI0 AWCKAa — JOCTATOYHO CEPLE3HOC 3aHATHUC, KOTOPOC HE
BCCTAAa 3aKAHYMUBACTCA ITOJIHBIM YCIICXOM. HGHO YCIIOXHACTCA €€ U TEM, YTO B OOJIBIIIMHCTBE
CJIy4acB Ha ) XKECTKOM JUCKE 3allMCaHbl BAX)KHBIC JJAHHBLIC, KOTOPLIC, HalllC BCECro, HE ObLIH B Hy}KHI)IfI
MOMCHT CKOIIMPOBAHLI HA BHEIIHUI HOCUTENIb I/IHCI)OpMaI_[I/II/I.

HewncrpaBHOCTH &KECTKOTO TMCKA MOTYT OBITh CIEAYIOIINUX BHUJIOB:
* JIOTUYECKask HEUCIIPABHOCTD;

* HEHCIIPABHOCTb KOHTPOJLIEPA JKECTKOIO IUCKA;

* IOTEPs UM pa3pylLleHHe CIIy)KeOHOH HHpOpMaIK

* (puznueckast HEUCIPABHOCTb.

Jlornyeckasi HEHCIIPABHOCTh

IIpn 7OrM4ecKOd HEUCIPABHOCTH 3arpy3ka OIEpPalMOHHOM CHUCTEMBI C JKECTKOIO JMCKa
HEBO3MOKHA, a IPU TMOAKIIOYEHWU €ro B KaueCTBE BTOPUYHOIO HE OTOOpaKkaeTcsi CONEPKUMOE
JIOTUYECKUX JUCKOB MM caMu JUCKU. CaMoe€ HHTEpPECHOE, YTO TaKOil BHUHYECTEP KOPPEKTHO
pacniozHaercs B BIOS u npu npoBepke He BbISABISIETCS HUKAKUX (PU3NYECKUX TOBPEXKIECHUN TUCKA.
Takol IHMCK HENb3s HUCIPABUTH INPOBEPOUYHBIMU yTHiIMTaMH Bpoje ScanDisk. Mano Toro,
HCIIOJIB30BaTh TAKWE YTWIIMTHI KpallHE HE PEKOMEHIYETCs, MOCKOJIbKY B IPOILECCE IPOBEPKU OHHU
MOTYT 3aIUCBhIBAaTh HA XKECTKUN TUCK Kakue-IH0O TaHHBIE, YTO MOXKET IPUBECTH K IMOTepe BAXKHOM
uHpopmanuu. Jloruueckyro  HEUCHPAaBHOCTb MOXHO  YCTPAaHUTb MOJIBKO €  HOMOUWbIO
CREYUANUUPOBAHHBIX YMUAUM, KOTOPbIE HAa HHU3KOM YPOBHE BOCCTaHABIUBAIOT pA3ICIbl U



¢aiinoByto cTpykTypy BuHYecTepa. Cienyer MOMHHUTH O TOM, YTO JH00O€ BMEIIATENbCTBO B
CTPYKTYpPY AMCKAa MOXKET IpUBECTH K norepe uHpopmanuu. K takomy s¢ddexry moryr npusectu
BCTPOEHHBIE B XECTKUH IUCK CpeACTBa AMArHOCTUKH, Hampumep TexHosorus S.M.A.R.T., nau
nepeHasHaueHue aAucka. UtoObl m30exaTh 3TOro, IpU MEPBBIX IMPU3HAKAX HEUCIIPABHOCTH AMUCKA
9T CPEJCTBA JUArHOCTUKHU HYKHO OTKJIFOYUTh.

HencnpaBnoch KOHTPOJLJIEPA KECTKOI'0 IUCKa

K panHOMy BHIy OTHOCATCS HEWUCIPABHOCTH, CBS3aHHbIE C (U3UUYECKUMHU IOBPEKIACHUSMH
KOMITOHEHTOB KOHTPOJIIEpa JUCKA: TIEPETOPEBIIMMU MUKPOCXEMaMH, TOBPEKACHHBIMH T'OJIOBKaMH,
OTOpPBaHHBIM UHTEP(EHCHBIM KabeaeM U T. 1.

CymeCTByeT JABa BapruaHTa OIPCACIICHUA TaKUX HGHCHpaBHOCTefI.

IlepBbIil U3 HUX — caMblil IPOCTOM, KOTJa IMPU3HAKU pPa3pyLICHUS KOMIIOHEHTOB KOHTpPOJUIEpa,
HaIpuMep JbIpbl Ha MHMKPOCXEMAax, BBIABISAIOT IIPU BHELIHEM OCMOTpe. B 3Tom ciyuae mepen
HAYaJIOM KaKuX-TMOO0 AEUCTBUI ClIelyeT 3aMEHUTh CTOPEBIINE KOMIIOHEHTHI.

Bropoii BapuaHT, COOTBETCTBEHHO, CAMbIH CJIOKHBIM: KOI/Ia BUAMMBIX NPHU3HAKOB IOBPEXKICHUS
HET, OJJHAKO KECTKUH JIUCK BEIET ce0sl HeCTaHIapTHO. PacCMOTPHM HEKOTOPBIC CUTYAIIHH.

- /leuzamensv He packpyuueaemcs, HUKAKUX 36YK08 He CabluiHO. BO3MOXHBIE TPUYMHBI -
3aKJIMHUIO IIIUHIACIBHBIA JIBUTATEIb WM TOJOBKM YTEHUs/3aUCH "TPUIUILIN" K MOBEPXHOCTH
JTUCKA.

Ecnu nmoneITaTeCsl IPOBEPHYTH LINHUHJEIL, TO 3TO MOKET IIPUBECTU HE TOJBKO K IOBPEXKICHUIO
IIOBEPXHOCTH JIMCKA M, COOTBETCTBEHHO, Iponaxke MH(pOpMAalMU, HO U K MOJIOMKE MEXaHH3Ma
YIPABJIECHUS TOJIOBKAMU M CaMHX TOJIOBOK. B 3TOM cCiydae HEMCHpPAaBHBIM BUHYECTEp JIy4IlE
OTHECTU B CEPBHUCHBIN LIEHTD, TI€, BO-NIEPBBIX, BAM TOYHO CKaXYyT, MOMJIEKUT JIM JKECTKMHA JHUCK
PEMOHTY, a BO-BTOPBIX, IIEPEIUIIYT C HETO BCIO BAXXHYIO HH()OPMAIUIO

—ﬂeuzameﬂb PacKpyuueaemcs, CjlbluieH uleil4okK. OTOT MICTYOK ABJIACTCA CIICACTBHUEM HGYI[a‘IHOﬁ
pacCnapkKOBKH T'OJIOBOK. Hawnbonee BCPOATHAA IMPUYINHA JTaHHOM HCHUCIIPABHOCTH - BBIXOJ H3 CTPOsA
TreHeparopa MIMHUHACIBHOTO ABHUIATCIId WU CHUCTCMbI IMO3UIIMOHHWPOBAHUSA T'OJIOBOK. Bo3moxuo
TAKKE MOBPCKACHUC KATYIIKHU IMO3UIIUOHUPOBAHUS, KOTOPAA pa3MCIICHA Ha OJIOKE TOJIOBOK.

- /leucamens packpyuueaemcs, OIHAKO OUCK He ONPeOensaemcs NI Onpedeniemcs HeeepHo.
[Ipu4rHO BOSHUKHOBEHMSI TaKOW HEHCHPABHOCTU MOKET OBITh BBIXOJ M3 CTpOsi MHTEpGEerCHOM
MHUKDPOCXEMBI KOHTpOJUIEpAa WA MEXaHUYECKOE IOBPEKICHHE KOHTAKTHOM TIPYIIBL, K KOTOPOU
MOJIKJIIOYAeTCs UIeH( TaHHBIX (HallpuMep, COTHYThIM MM TMOJOMaHHBIA METALIMYECKUM BBIBO).

- Jluck packpydyuBaercsi, CIHbIIIEH cmyK. [laHHas cuTyalusi MOXET O3Ha4yaThb OYE€Hb MHOTOE,
HauyrHas C HEUCIPABHOM CHUCTEMBl NMO3UIIMOHUPOBAHUS U 3aKAHYMBAsI IOBPEXKIECHUEM TOJIOBOK.
Eme onuu BapuaHT - cOOTHBIE CEKTOPHI B 3aTPy304YHON 00J1aCTU BUHYECTEpa. TaKkylo CUTYallUiO BbI
CMOKET UCIIPABUTh CAMOCTOATENbHO. ONpeIeTuB COCTOSHUE KECTKOTO JIMCKA, MOAKIIOYUM HUTeH)
JlaHHBIX. Ternepb MOKHO HE TOJIBKO YCIBIIIATh U3JaBAEMBbIE KECTKUM JUCKOM 3BYKH, HO U YBUJETH
Ha DKpaHe coolIeHus 00 omuoKax B xo/1e pad0Thl BUHUECTEpa. BO3MOXKHBI CIIeTyIOIINE OCHOBHBIE
CUTYallHUH.

- Tlosinenune coobmenuii Tumna Invalid Drive Specification. Takue cooOmenus 03Ha4arOT, YTO B
BIOS 3anucana HeBepHas MHGOpMaLMs O NMapaMeTpax yCTaHOBJIEHHOTO BHHYECTEpa WM K€ OH
HeBepHO pacno3Haercs. [locneqHuil BapuaHT TOBOPUT O pa3pyLICHUH CIIy)XKeOHOM HHpopMarun
WIA O TIOBPEXKICHHWU TOJIOBOK. BO3MOXHaA Tak ke IMOJIOMKa KOHTAaKTOB HMHTepdelica Ha miaTe
KOHTpOJIJIEpA WM B CaMOM Ijieii(e TaHHBIX.

- IlosiBnenue coobmennii Ttuna Disk Boot Failure. D10 0oaHO3HAYHO TOBOPUT O TOM, YTO
nospexxaeHa MBR (Master Boot Record) — ocHoBHast 3arpy3ouyHast 3a1uch.
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- HosBnenue coobmenuii tuna Boot Disk Failed. Camas BeposTHas npuumHa — HajIu4yue
COOMHBIX CEKTOpPOB Ha HYJEBOM JIOpOXKKE, BCIEACTBHE 4YEro 3arpy3ka C >KECTKOro JHUCKa
HeBo3MOkHa. OC HOpMalbHO pacHoO3HAKOT JKECTKUM [JUCK, OJHAKO He omoodpadicaem
Jn02uueckue TUCKU. Eciay UCKIIOUUTH BapuaHT TOTO, YTO BHHYECTEpP IPOCTO HE pazOUT Ha
JIOTHYECKUE JUCKH, TO OCHOBHOM MPUYMHON TaKOW HEHCIPABHOCTH SIBISIETCS HAJIHMYUE COOMHBIX
JIMCKOB B CUCTEMHOH 00J1acTH WM pa3pylieHue (ailiioBoi CUCTEMBI, cojeprKallell HHPOpMaLuIo o
TeKyIleld KOHpUrypanuu AUCKOB. B 3ToM ciydae cienyeT 3aHOBO pPa3OMTh BHHYECTEp Ha
JIOTMYECKUE AMCKH, IMociie 4ero or¢opMaTupoBarh ero. MoXKHO Takke 0ojee JeTallbHO M3Yy4YUTh
HEHCIIPAaBHOCTD € IIOMOIIBIO HU3KOYPOBHEBBIX YTHIIHT.

- XKecTkuii nuCK pacmo3HaeTcs HOpMaibHO, oAHAaKo OC 3azpyscaemcsa He HOTHOCMbBIO UU He
3azpyycaemcs BoBce. JlaHHBIA (AKT TOBOPUT O TOM, 4YTO O0JACTh BUHYECTEpPa, B KOTOPOH
3anucanbl (haliabpl ONMEpallMOHHOW CHUCTEMbI, COAEPKUT COOlHBIE CeKTophl. B maHHOM ciyuae
cienyer oOpaTHThCS K HU3KOYPOBHEBHIM YTHIIMTaM, KOTOPBIE MOMETSAT COOWHBIE CEKTOPHI U B
ciiy4yae HeoOXO0IMMOCTH MEPeIyIaHUPYIOT BUHUECTED.

Hpodpunaxkruxka HDD

Co BpeMeHEM JUCK HauMHAeT padoTaThb MEUIEHHEe, CO COOSMH, Ipeercs, MOSBIAIOTCA OLINOKH
YTEHMSI U T. II. DTO O3HAYAET, YTO MPULUIO BpeMs NPO(UIAKTUKHA, OCHOBHBIMH MEpaMU KOTOPOH
ABJISFOTCA:

- [IpoBepka Jioru4eckoro u (U3UYECKOTr0 COCTOSIHHS JHCKAa C TOMOINBIO JUArHOCTHYECKUX
yruut tuna scandisk (mis cucrem Windows 95/98). Takas mpoBepka MO3BOJISIET HE TOJBKO
WCIIPABUTh JIOTHUYECKHUE OIIUOKH, OCBOOOJAMB MECTO HA JKECTKOM JTUCKE, HO U y3HATh O MOSBICHUH
COOMHBIX CEKTOPOB, KOTOPBIE YTHIIMTA MOMedaeT cooTBeTcTByrommM obpazom. OC Windows XP
MpOBEPSET AUCK HEMHOTO MHAYe, OJHAKO MEXaHU3M MPOBEPKHU TOT K€: UTOOBI 3allyCTUTh YTHIIUTY,
kinukaure [IKM Ha mHTepecyromem Bac aucke, Bbioepute CpoiictBaP> CepBuc P BbinoJHUTH
NpoBepKy... B oTKpbIBIIEMCSI OKHE yCTaHOBUTE TpeOyemble MapaMeTpbl MPOBEPKU U 3aIyCTHTE
JIMarHOCTUKY Ha BBITIOJTHEHUE.

B Windows-7: «Ilyck» P «Bce nporpammer» P «Ctanmaptaeie» P «CiayxeoHbie» P> «OdncTka
JUCKa» WU ckavaiite u yctaHoBute TreeSize Free.

- lepparmentanus (ailjioB C NOMOIIBI CTAaHAAPTHBIX YTWIMT WIM YTUIUT CTOPOHHEIO
npousBoguTens. dparMeHTanuss — 3TO pa30uTHE OJHOro (haiijla Ha HECKOJIbKO ()parMeHTOB U
pa3MelleHHE UX Ha pa3HbIX ydacTKax aucka. @parmeHTanus MpOMCXOAUT HE HAMEPEHHO, a U3-3a
crenuduku 3anucu nHopmanuu. Jedparmenraius — COOTBETCTBEHHO, COSIMHEHNE (ParMeHTOB
onHoro (aia. Eciam auck nedparMeHTUpOBaH, TO CKOPOCTh JOCTyna K HH(opMaruu
yBenuuuBaercsi. Co BpeMeHeM (parMeHTalusi HOBbIX (DalIOB CHOBAa MPUBOJAUT K 3aMEIJICHUIO
paboThl, B 3TOM ciy4ae mporecc AedparMeHTanuu ciaeayeT HOBTOPUTh.

- HaOmronenne 3a TeMmepaTrypod JAWCKA C TIOMOIIBIO  CHELMAIU3UPOBAHHBIX  YTHIIUT.
TemnepaTypa Kak HUYTO APYroe BIMSIET Ha COCTOSHHUE NMPOU3BOJUTENBHOCTH JKECTKOrO aucka. B
pe3yJbTaTe MOBBILIEHUS TEMIEPATYPbl MOTYT IIOCTPaaTh BHYTPEHHUE KOMIIOHEHTBI KOHTPOJLIEPA,
YTO MPHUBEAET K TMOSBICHUIO CEPhE3HBIX HEUCHPABHOCTEH. DTOro BIIOJIHE JOCTATOYHO JUIS
oOecrieyeHus, Mo KpaiHeil Mepe, JIOTH4ecKoro "310poBbs" JKECTKOTO AUCKA.

KonTposabHbIe BONpockl

Hazosute ocHoBHbIE KOMITIOHEHTEI HDD 1 ux Ha3HaueHue.

Otnuune cnioco6a 3anucu napopmaruu B HDD u FDD.

Cpennee BpeMs 10CTyIla B HAKOIUTENAX, €AMHUIIBI €70 U3MEPEHUS.
Yem onpenensercsa Haaexuocts HDD?

UYro onpenensier ObicTponeiictBue HDD?

HazoBute unrepdeticel noaxmouenns HDD (BHYTpeHHUX U BHEIIHUX ).
Uro npoucxoaut npu GopMaTUpOBaHUU KECTKUX JTUCKOB?



Kakue Bunel GopmarupoBanus Bbl 3HaeTe? s KakuX HOCHUTENEH CYIIECTBYET BO3MOXKHOCTh
CO3/1aHUA JOTHYECKUX AUCKOB?

Hazosure Buapl HeucnpasHocteir HDD.
10. Ha3zoswure mepsl npodmnaktuku HDD, oxapakrepusyiTe ux.
11. O uém roBopurt nosiiienue cooduenust Disk Boot Failure?

12. KakoBa npuurMHa BO3HUKHOBEHUS CUTyaluu /Jeucamens ne packpyuueaemcs, HUKAKUX 36YK06
He cviuno?

13. KakoBa npuunna nosisiienus cooodmenus Invalid Drive Specification?

14. KakoBa mnpuyuHa BO3HUKHOBEHMS cUTyaluu /Jeucamensy packpyuueaemcs, OJIHAKO OUCK He
onpeodenaemcs Vi Onpeoenaenmcsa HeeepHo’!

JlaGoparopHnasi paéora 7

I[l/laI‘HOCTl/IKa KOMIUVICKCOB U ¢ IOMOIIBI0O THATHOCTUYIECCKUX ITPOrpamMm JIst
onpeacjacHust ux paﬁﬂTOCHOC06HOI‘O COCTOAHMA

Hesb: mate omnpeneneHue MOHSATHIO JTUATHOCTUKA; O3HAKOMHUTBHCS C KOMIUIEKCOM MEPOIpPHUSATHH,
OTHOCSIIIUXCS K JUArHOCTUKE pe3epBYyapoB, 00eCIeUMBAIOIIMX MHOJJEpKaHHe paboTOCIIOCOOHOTO
cocrosiaust PBC.

3agauu: 3HATH BUJABI JTUAHOCTHYECKOTO KOHTPOIIA, TpeOOBaHMS MO IMOATOTOBKE pe3epByapa K
JUATHOCTHKE, KAKUM 00pa3oM MPOBOISITCS OCMOTPHI Bcex KOHCTpyKIuii PBC.

TepMuHBI U ONIpeIeSICHH

JlnarHocTrka — KOMIIEKC MEPOIIPHUITHI 1O NOTYUYEHUIO U 00paboTKe MHPOPMAIIUH, YCTAaHOBICHHS
TEXHUUYECKOTO COCTOSIHUSI U IPUHSTHSI PEIICHHUS 10 JalbHEUIIEMY UCII0JIb30BaHUIO.

JlnarHocTHuecKuil KOHTPOJIb — COOBITHE, TPOBOANMOE JUIsl TIOIYUYEeHUsI U 00paboTKU MHpOpMaLUy,

YCTAHOBJICHHUIO TEXHUYCCKOTO COCTOSAHHA U MPUHATHA PCIICHUA 110 I[&JIBHGﬁHIGMy HCITIOJIB30BaHHIO
PBC.

OO6cnenoBaHne — KOMITJIEKC MEPOTIPUATHUI 110 BHELTHEMY U BHYTPEHHEMY U BHYTPEHHEMY OCMOTPY
pe3epByapa U TEppPUTOPUI B IIpeJienax ero 00BajIoOBaHus.

JledexTockonusi — COBOKYITHOCTh MEPOIPHUATHI 10 0OHAPYKEHUIO BHYTPEHHUX U TTOBEPXHOCTHBIX
nedeKToB B TeOMETpUUeCKOi (hopMme Tena pe3epByapa U B MeTaljie 6€3 ero pa3pyuieHus.

Texanveckoe 00CTyKUBaHHE — KOMIUIEKC OIepaIuii o mojaep:;kanuto padorocrnocodbnoctu PBC.

PeMOHT - KOMITIEKC omeparuii 0 BOCCTaHOBIICHHIO HCIIPABHOCTEW W BOCCTAHOBIICHHS pecypca
pes3epByapa U ero 3JeMEHTOB.

KanuranbHblii pEMOHT — PEMOHT, BBIITOJIHEHHBIN JJIsI BOCCTAHOBIECHHS MCHPABHOCTEW W TOJHOTO
WK OJIM3KOTO K TIOJTHOMY BOCCTAHOBIICHUS pecypca pe3epByapa.



OO01111€e TTOJIOKEHUS TUATHOCTUKHA

ITo cpokam mnpoBeneHUsT JUArHOCTUYECKUH KOHTPOJIb PE3E€PBYapOB ACIUTCA HA OYEPEAHOM M
BHeouepeiHOil. BHeodyepeaHas TMarHoCcTUKa pe3epByapoB IPOBOAUTCA B CIEIYIOMIMX CIIydasX:

e TIOCIJIC aBapHH UJIU TOXKapa Ha pe3epByape;
e TIPU JIOCTHUKEHUU CPOKA aMOPTHU3ALIUH.

B mponecce skcrmmyaranuu KaxAbld pe3epByap IOJDKEH IIOABEPrarbCs IIOJTHOM M YaCTUYHOMU
JUArHOCTHKE B 3aBUCUMOCTH OT €0 TEXHHUYECKOTO COCTOSIHMSL, YCIIOBUN M PEKUMOB KCILTyaTalUu.

[Tonnas auarHocTrka npooAuTcs He pexe 1 pasa B 10 ser. Yactuunas — He pexe 1 pas3a B 5 jer.

Jis oTHOW JMAarHOCTHKH pe3epByap JODKEH OBITh OYHILEH M JIETra3upOBaH IO CAHUTAPHBIX HOPM.
YacTuuHas TMarHoCTUKa MOXKET IPOBOIUTHCS O€3 BBIBOJIA pe3epByapa U3 SKCILTyaTaluH.

HpI/I YaCTUYHOM JUArHOCTHKE BBINOJIHSIIOTCS CJICAYOIInC pa6OTBIZ

e  BU3YaJIbHBIH OCMOTp pe3epByapa 1 ero 000py0BaHus;

e  HU3MEPEHHUE TOJIIMHBI JINCTOB CTEHKH, KPOBIIH;

e U3MEpEHHE OTKJIOHEHHH 00pa3ylolMX OT BEPTHKAIM, MECTHBIX NeQOpManuil CTEHKH W
TOPU30HTAILHOCTD BBICTYIIA OKPAallKM U OCHOBAHUS IO HEH;

e COCTaBJICHHE 3aKJIFOUYEHUS O TEXHUYECKOM COCTOSIHMM pe3epByapa.

[Tpr TOMHOW NUArHOCTHKE HEOOXOIMMO BBIMOJIHHTH, KPOME BBIMICIIEPCUUCIICHHBIX, CIICIYIOIIHNE
paboTHI:

e  BH3YaJIbHBIH OCMOTpP CTE€HKH, KPOBJIM U JTHUIIA C BHYTPEHHEH CTOPOHBI,

e  BHU3YaJbHBIM OCMOTp MOHTOHA (IIPU €r0 HAIUYHH);

e H3MEPEHHUE TOJIIMHBI CTEHKH, JHUINA, KPOBJIU U IIOHTOHA;

e  KOHTPOJIb CBAPHBIX COETMHEHUN PU3NUECKUMU METOAAMH;

e MEXaHMYECKHUE MCIIBITaHUS, MeTaulorpapuuecKue HCCIEAOBAaHUS M XMMUYECKUH aHaIU3
MeTaia (B HeOOXOIMMBIX CIIy4dasx);

e 30HJMPOBaHHUE JHUILA U OCHOBAHHUS PE3EPBYyapa C LEbI0 BBISIBICHUS YTEUKH;

e 00paboTaTh MOJyYEHHBIE PE3YJIbTAaThl U3MEPEHUN TOJIIIMHBI BCEX JJIEMEHTOB pe3epByapa,
OTIPENIeIUTh OCTATOYHBIM CPOK CITY>KOBI ISl HUX 110 KOPPO3UOHHOMY HU3HOCY;

e ONpEIEIUTh PacueTOM JOMYCTHUMYIO TOJIIIMHY JIMCTOB JJIsi PA3JIMYHBIX IOSICOB, OKpailky,
JTHUILA U KPOBJIM U MOJYYEHHBIE PE3YJIbTaThl CPABHUTH C PE3YJIbTaTaMU U3MEPEHUH.

IIpakTnueckas padora 50

Kommiexkranusa KOMIIBIOTEPHOI'0 KOMILJIEKCA, COIJIACHO IEJIN UCII0JIb30BaAHUA

Heab padorel. V3yueHnue skcmtyaTalluOHHBIX TPeOOBaHMM K KOMIBIOTEPHOMY paboueMy

MECTY; BBIIIOJHUTD XapaKTePUCTUKY U aHAJIU3 OPTaHU3aIlMN CBOETro pabouero Mecra
IInan

4)  H3yuutb TpeOOBaHUS K OpraHU3alMK KOMIIBIOTEPHOTO paboyero Mecra.
5) BbmoaHUTh 3aMepbl cBOEro pabodero MecTa U 3aloJHUTh MPOTOKOJI BBITIOJTHEHHS paOOTHI.
6) BbINOTHUTH CpPaBHUTEIBHYIO XapaKTEPUCTHKY IOJYYEHHBIX IIOKa3zaTeneil M TpeOoBaHMIA
CanlluH
7)  OTBETUTH Ha KOHTPOJIBbHBIE BOIIPOCHI



Kpartkmne cBenenust

Cormacao CanlluH 2.2.2/2.4.1340—03 «'urnennueckne TpeOOBaHUSA K MEPCOHATBLHBIM
AIIEKTPOHHO-BBIYMCIUTEIBHBIM MAaIlllMHAM W OpTaHU3alMi paboThD»: IUIOIIAJL Ha OJHO padouee
Mecto mosp3oBateneit [I9BM ¢ BT na 6a3e snexrponHosydeBor Tpyoku (DJIT) momkHa
COCTaBJIAITh HE MEHee 6 M2, B IOMEIICHUSX KYJIbTYPHO-pa3BlIeKaTeIbHBIX yupexaeHuit u ¢ B/[T
Ha 0a3e MIIOCKUX JUCKPETHBIX KPaHOB (KUAKOKPUCTAIINYECKUE, MIJIa3MeHHbIe) — 4,5 M2.

IIpu pasmemennn pabounx wmect c IIOBM pacctosHue Mexay pabOYUMH CTOJaMHU
C BUJICOMOHMTOpaMH (B HAIIPaBJIE€HUM TbUIa IIOBEPXHOCTH OJHOIO BMJEOMOHUTOpA U 3KpaHa
Jpyroro BUAECOMOHHUTOPA), IODKHO OBITH He MeHee 2,0 M, a pacCTOsIHUE MeXIy OOKOBBIMU
MOBEPXHOCTAMHU BUJICOMOHUTOPOB — HE MeHee 1,2 M.

Pabounie ™ecra cIIDBM 1npu BBIIOJIHEHHMH TBOPYECKOH paboOThl, Tpedyromei
3HAUUTEIBHOIO  YMCTBEHHOTO  HANpPSDKEHUS  WIM  BBICOKOW  KOHILIEHTpAlMM  BHHUMAaHuS,
PEKOMEHYETCS U30JIMPOBATh APYT OT Apyra neperopoakamu BoicoTor 1,5 — 2,0 M.

OKpaH BHUJIEOMOHUTOpA JOHKEH HAXOAUTHCS OT IV1a3 I0JIb30BaTels Ha paccTosHuu 600 —

700 MM, HO HE OmKe S00 MM ¢ ydeToM pa3MepoB ajihaBUTHO-IU(PPOBBIX 3HAKOB U CUMBOJIOB.

Boicora paboueli 1NOBEpXHOCTHM CTOJAa JUIsl  B3POCHBIX  II0JIB30BATENECH  JTOJIKHA
perynupoBatbes B npeaenax 680 —800 MM; mpu OTCYTCTBHH TaKOW BO3MOXKHOCTHU BbICOTa paboueit
MMOBEPXHOCTHU CTOJIAa JJOJKHA COCTABIISITH 725 MM.

MonyneHbIME  pa3Mepamu  paboueld moBepxHocTH crona s [I9BM, Ha ocHOBaHUU
KOTOPBIX JOJDKHBI PACCUMTBIBATHCS KOHCTPYKTHUBHBIE Pa3MeEphl, clieyeT cuuTarh: mupuHy 800,
1000, 1200 u 1400 MM, rnybuny 800 u 1000 MM Tpu  HeperyjaupyemMoil ero BBICOTE,
paBHOM 725 MM.

Pabounii CTOJ JOJKEH UMETh IPOCTPAHCTBO e HOT BBICOTOM
He MeHee 600 MM, UPUHON — He MeHeeS00 MM, TITyOHHOM Ha YpOBHE KOJIEH —
He MeHee 450 MM U Ha YpOBHE BBITSHYTHIX HOT — He MeHee 650 MM.

Konctpykius pabouero cryna qoipKHa 00€cieunBaTh:

- LIMPUHY U [NIyOMHY HOBEPXHOCTHU cHJieHbs He MeHee 400 mwm;

- IOBEPXHOCTb CUJICHbBS C 3aKPYIJIEHHBIM IIEPEIHUM KpaeM;

- peryJIupoBKY BBICOTHI IOBEPXHOCTH cHJIeHbs B peaenax 400 — 550 MM u yriiam HakjioHa
Briepen 10 15 rpan, u Ha3zan 10 S rpan.;

- BBICOTY OIIOpHOI IIOBEPXHOCTHU CIIUHKH 300 +-20 MM, mHUpUHY —
He MeHee 380 MM U pasinyc KpUBU3HBI TOPU30HTANIBbHOM mmockoctu — 400 MM;

- YTOJI HaKJIOHA CIIMHKY B BEPTUKAJIbHOU INIOCKOCTH B npezenax +-30 rpagycos;

- PEryJMpOBKY pacCTOSHUS CHUHKM OT IEpeIHEero Kpas CuIeHbs B mpenenax 260 —

400 Mm;

- CTallMOHapHbIE WJIU ChEMHBIE MOJUIOKOTHUKU IJIMHOW He MeHee 250 MM U HIMPUHON —
50 — 70 mm;

- PEryJupoBKY TMOJJIOKOTHHKOB IO BBICOTE Haja cugeHbeM B mpeaenax 230 +-30 mm u
BHYTPEHHETO PAaCcCTOSIHUS MEXAY NOJUIOKOTHUKaMU B npenenax 350 — 500 mm.

Pabouee mecto mnonb3oBarens [I9BM cnexnyer o0opynoBarh NOJCTaBKOM JUIsl HOT,
umeromedl  mupuHy He MeHee300 MM, r1youHy  He MeHee 400 MM, PEerylIMpOBKY IO BBICOTE
B nipenenax A0 150 MM 1 1o yriy HakJIoOHa OIIOPHOM MOBEpXHOCTH NocTaBku 10 20°. IloBepxHOCTH
MOJICTaBKH JTOJDKHA ObITh pU(DICHON U UMETH IO MEepeHEMY Kpato 60pTUK BbICOTOH 10 MM.

KiaBuatypy cnemyer pacronaraTb Ha HOBEPXHOCTM crToia Ha pacctosHuu 100 —

300 MM OT Kpasi, OOpaIIeHHOTO K MOJIb30BATEN0 WK Ha CIIEHUAIbHON, PEryIUPYEMO MO BBICOTE
paboueit TOBEPXHOCTH, OT/ICJICHHON OT OCHOBHOM CTOJICIITHUIIBI.

Ilosepxnocms nosa B TOMEIIEHUSX SKCIUTyaTallul KOMITBIOTEPOB JI0JIKHA OBITH POBHOM, Oe3
BbIOOMH, HECKOJIb3KOM, YA0OHOU Al OYMCTKH M BIAQXHON yOOpKH, 00Ja1aTh aHTUCTAaTHYECKUMHU
CBOMCTBAaMH.

B nmnomemeHun JOJDKHBI  HAaXOAWTHCS  alTedyka MEpPBOM  MEAUUIMHCKOW  ITOMOIUIH,
YIJIEKUCIOTHBIM OTHETYIINTEND U1l TYIIEHUS IToKapa.




TpeGoBanusi K MUKPOKJIMMATY, HOHHOMY COCTABY M KOHIICHTPALMHU BPeJIHbIX XHMHYECKHX
BELLECTB B BO3JyXe IOMELIeHH .

Ha pabouux Mecrax monb3oBaTelied  NEPCOHANBHBIX  KOMIIBIOTEPOB  JOJDKHBI
o0OecrieunBaThbCsl ONTUMANIbHBIE NTApAMETPbl MUKpOKIMMaTa B cooTBeTcTBUU ¢ Canllun 2.2.4.548-
96. CornacHo 3TOMY JTIOKYMEHTY JUIsl KaTeropuu TskecTu paboT la TeMmnepaTypa Bo3ayxa J0JKHA
ObITh B XOJIOJHBIA Tepuox roma He OGomee 22-24°C, B Terumbii mnepuony roma 20-25°C.
OTHOCHUTENBHAS BIAXKHOCTH JOJDKHA cocTaBisATh 40-60%, ckopocTh aBmxkeHUs Bo3ayxa — 0,1 m/c.
s noaaepxkaHusl ONTUMANIbHBIX 3HAYEHUH MHMKpPOKIMMAaTa MCHOJb3YETCS CUCTEMa OTOIIEHUS U
KOHIWLIMOHUPOBAaHUSA BO3AyxXa. I TOBBINIEHHS BIA)XKHOCTH BO31yXa B IIOMELICHHM CIEIYET
IIPUMEHSATD YBJIQKHUTEIIN BO3yXa C JUCTUIUIMPOBAHHOMN WM KUIITYEHOU IUTHEBOM BOJOM.

HonHblil cocTaB BO3AyXa JOJDKEH COAEPXKATH CIENYIOIIEEe KOJIMYECTBO OTPULIATENBHBIX U
MOJIOKHUTEBHBIX a’3pOWOHOB; MHHUMAJIBHO HeoOXxoaumbld ypoBeHb 600 u 400 wmonoB B 1
oM’ BO3Ayxa; ontuMmaibHbii ypoBeHb 3 000-5 000 u 1 500-3 000 uonoB B 1 cM’ BO3/YyXa;
MakcumainbHO nonyctuMmbii — 50 000 nonoB B 1 oM’ Bo3ayxa. [Ins mopaep:kaHus ONTUMaIbHOTO
HMOHHOIO COCTaBa BO3[yXa, OOECHbUIMBaHHMA M 00€33apakMBaHUs BO3AyXa B IOMEIIEHUU
PEKOMEHIyeTCsl IPUMEHSATH anmnaparsl 3aBoja «unom» cepun «Iuon».

TpeGoBaHus K OCBelICHUIO MOMEIEHUH U pado4nX MecT

B xomnviomepnvix __3anax ___00NICHO __Obimb ___eCmecmeeHnoe U UCKYCCIMBEHHOE
ocseujenue. ECTeCTBEHHOE ~ OCBELIEHME  OO0ecleYMBaeTcsi 4epe3  OKOHHbIE  IPOEMbl  C
kod(puimenTom ectectBeHHOro ocsemenus KEO He Huxke 1,2% B 30HAaX C YCTOMYUBBIM CHEKHBIM
HOKpOBOM M He Hmke 1,5% Ha octanpHOW Teppuropuu. CBETOBOH MOTOK M3 OKOHHOIO Ipoema
JIOJKEH IaJjaTh Ha pabodee MECTO orepaTopa C JIE€BOM CTOPOHBI.

HckyccTBEHHOE OCBELIEHME B IOMELICHHMSX JKCIUIyaTallMM KOMIIBIOTEPOB JOJKHO
OCYIIECTBIISATHCS CUCTEMOM OOIIETO PABHOMEPHOT'O OCBEIICHHUS.

OcCBelleHHOCTh Ha MTOBEPXHOCTH CTOJIa B 30HE Pa3MELICHUs TOKyMeHTa JoJkHa ObITh 300-
500 nk. JlomyckaeTcsl yCTaHOBKAa CBETHJIbHUKOB MECTHOI'O OCBEIEHHUS JUIsl TOJCBETKU JOKYMEHTOB.
MecTHOE OCBelleHHE HE JOJDKHO CO3[aBaTh OJIMKOB Ha IOBEPXHOCTU 3KpaHAa U YBEJIWYUBATh
ocBelleHHOCTh 3KkpaHa Oosnee 300 sik. [Ipsmyro GeckOCTh OT MCTOYHMKOB OCBEILEHUS CIIEAYEeT
OTPaHUYUTh. SIPKOCTh CBETAIMIMXCS MOBEPXHOCTEM (OKHA, CBETMJIBHUKHM), HAaXOJSAIMIMXCS B IOJE
3peHus, A0KHa ObITh He Oonee 200 KI[/MZ.

OtpaxxeHHast 0J€CKOCTh Ha pabOYUX MOBEPXHOCTIX OTPAHUYUBAETCS 3@ CUET MPABUIIBLHOTO
BbIOOpa CBETWJIBHMKA M PACIOJOKEHHs pabdOYMX MECT IO OTHOIIEHUIO K €CTECTBEHHOMY
MCTOYHHKY CcBeTa. SIPKOCTh ONMKOB Ha SKpaHe MOHHMTOpA HE JOKHA MpeBBImaTh 40 Ka/m’.
[Toka3zarenb OCIEMIEHHOCTH Uil HCTOYHUKOB OOIIET0 NCKYCCTBEHHOT'O OCBEILIEHHS B TOMEIIEHUX
JnojbkeH ObITh He Oosnee 20, mokaszaTenb AuckoMpopra B aJIMUHUCTPATHBHO-OOIIECTBEHHBIX
nomernieHusx He 6oiaee 40. CooTHOLIEHHE SIPKOCTH MEXKIY pabOUYMMHU MOBEPXHOCTSIMH HE JTOJDKHO
npeBbliath 3:1 — 5:1, a Mexay pabouuMU TOBEPXHOCTSIMH U TOBEPXHOCTSIMH CTEH U
obopynoBanus 10:1.

JIJ1 UCKYCCTBEHHOTO OCBELICHHS] TOMELIEHUI C MEepCOHaIbHBIMU KOMITBIOTEPAMH CIIEAYET
npuUMEHATh cBeTWIbHUKM Tuna JIIIO36 ¢ 3epkann3oBaHHBIMU PEIIETKAMHU, YKOMIUIEKTOBAHHBIE
BBICOKOYACTOTHBIMU MYCKOPETYJIUPYIOIIMMHU anmnapaTamu. Jlomyckaercss NpUMEHSITh CBETHIIBHUKH
IPSIMOIO CBETAa, NMPEUMMYILIECTBEHHO OoTpakeHHoro csera tumna JIIIO13, JIIIOS, JICO4, JIIIO34,
JIIIO31 ¢ mromuHMcHeHTHBIMH Jamramu Tumna JIb. Jlomyckaercss NMpHMEHEHHE CBETHIBHUKOB
MECTHOI'O OCBELIEHMS C JlaMIaMu HakaauBaHusA. CBETWIBHUKM JOJDKHBI paclioyiaraTbCsli B BUAE
CIUIOIIHBIX HWJIM TPEPHIBUCTBIX JIMHUN COOKY OT paboymx MeCT MapauieIbHO JHMHUU 3pEHUS
II0JIB30BATENS MIPU PA3HOM PACIOJIOKEHUH KOMIbIOTEPOB. [Ipu mepumerpalbHOM pacioIoKEHUN
— JIMHUYU CBETWJIBHUKOB JIOJKHBI pacrojaraTbCsi JOKAIM30BaHHO HaJl pabodyuM CTOJIOM OJMXKe K
€ro nepegHeMy Kparo, oOpalieHHOMY K ONepaTopy. 3aIllUTHBIA Yrol CBETUIBHUKOB JOJDKEH OBITh
He MeHee 40 rpagycoB. CBETUIBHUKH MECTHOT'O OCBEIIEHUS JOKHBI IMETh HEITPOCBEYMBAIOLIUIICS
OTpa)kaTejb C 3allUTHBIM YIJIoM He MeHee 40 rpaaycos.

Jlisg olecnieyeHuss HOPMATHBHBIX 3HAUYEHUN OCBEIIEHHOCTH B TOMEUICHUSX CIeAyeT
IIPOBOAMTHh YHMCTKY CTEKOJ OKOHHBIX IIPOEMOB U CBETWJIBHUKOB HE DPEXE€ IBYX pa3 B Ioa Hu
MPOBOANTH CBOEBPEMEHHYIO 3aMEHY MEPErOPEBIINX JIAMII.




TpeOoBaHMs K LIYyMY ¥ BUOPAIlUM B MOMeEIIEHUSIX

YpoBHM 1mIymMa Ha pabouuMX MeECTax IOJb30BaTENICH MEPCOHAIBHBIX KOMITBIOTEPOB HE
JIOJDKHBI TIPEBBINIATh 3HaYeHWH, ycTaHoBieHHBbIX CanlluH 2.2.4/2.1.8.562-96 u cocTaBisiOT He
6onee 50 nbA. Ha pabounx mectax B HOMEIICHUSX JIJIsl Pa3MEIICHUS IIYMHBIX arperaToB YpOBEHb
nrymMa He JOJDKeH npeBblmiath 75 nBbA, a ypoBeHb BHOpanmuy B MOMEHICHHMSIX JOMYCTHMBIX
3nayenuid mo CH 2.2.4/2.1.8.566-96 xateropus 3, TUI «B».

CHU3UTH YpOBEHb IIyMa B IMOMEIIECHUSX MOXHO HCIHOJIb30BAaHUEM 3BYKOMOIJIOMIAIOIINX
MaTepHaJiOB ¢ MAKCUMAJIBHBIMHU KO3 (UIIMEHTaMH 3BYKOIOIIOMmEHus: B obiactu yactor 63-8000
' a1 OTHENKW CTeH W TOTOJKA MOoMeNieHUH. JlOMmOTHUTENbHBIA 3BYKOIOTIOMIAOITNN Y deKT
CO3/al0T OJHOTOHHBIE 3aHABECKU U3 IIJIOTHOM TKaHM, [TOBEIIEHHBIE B CKJIAJKy Ha paccTosiHuu 15-20
cM ot orpaxkaenus. lllupuna 3anaBecku JomkHA OBITH B 2 pa3a 00Jbllle IIMPUHBI OKHA.

PesxuMm Tpyna u oTabixa npu padore ¢ KOMIbIOTEPOM

Pexxum Tpyna u oThpixa IpeaycMaTpuBaeT COOJIOACHUE ONPEAETICHHOW IIMTEIbHOCTH
HenpepbIBHON paboTel Ha [IK 1 mepepbIBOB, periaMeHTHPOBAHHBIX C YYETOM MPOAOIDKUTEILHOCTH
paboueil cMeHbl, BUJIOB U KaTErOpUU TPYAOBOH NEeSATEIBHOCTH.

Bunsr tpynoBoit aestenbHoctu Ha [IK pazaenstorcs Ha 3 rpynmsl: rpymnmna A — paboTta 1o
CUMTBIBAHUIO MH(POPMALIMH C FKPaHa C [IpeIBApUTENbHBIM 3a1IpocoM; rpymmna b — pabora no BBoay
uH(popmauuy; rpynna B — tBopueckas padota B pexume nuanora ¢ I1K.

Ecnu B TeyeHue pabouell CMEHbI 10JIb30BATENb BBIIOIHIET Pa3Hble BUIBI PabOT, TO €ro
JIESITENIbBHOCTh OTHOCAT K TOW Ipymie padoT, Ha BBIOJHEHHWE KOTOpOoW TpaTtutTcsa He meHee 50%
BpeMEeHU paboueil CMEHBI.

Kareropun Tsxectu U HanpsbkeHHOCTH pabothl Ha 1K ompenenstoTcst ypoBHEM Harpys3ku
3a pabovyI0 CMEHY: JUIsl FPYMIbl A — 10 CyMMapHOMY YHUCIly CUMTBIBAEMbIX 3HAKOB; JUIs rpymibl b
— 10 CYMMapHOMY YHCJIY CYHMTHIBA€MBIX WJIM BBOJMMBIX 3HAKOB;, UIi Tpynnsl B — 1o
CyMMapHOMY BpeMeHHM HenocpelIcTBeHHOH pabOorbl Ha IIK. B Tabiune npuBeneHbl KaTeropuu
TSODKECTH M HAIPSHKEHHOCTH pabOT B 3aBUCUMOCTH OT YPOBHS Harpy3KH 3a padovyro CMEHY.

Buowvl kamezopuii mpydoeou desmenvrocmu ¢ [IK

Kareropus paboTs! o VYpoBeHb Harpy3ku 3a pabouyro cMeHy Ipu Buaax padotsl Ha [1K
TSYKECTH U
HaIpPsHDKEHHOCTH CipymTe st Lipyiele Lyt 1&
KonnuecTBo 3HaKOB KonnyecTBo 3HaKOB Bpewms pabotsl, u
I o 20000 Mo 15000 o 2,0
II o 40000 o 30000 Ho 4,0
III Mo 60000 o 40000 o 6,0

KonnuecTtBo M JIMTENBHOCTh PETJIAMEHTHPOBAHHBIX MEPEPBHIBOB, UX paclpeiesieHue B
Te4eHUe paboyell CMEeHbl YCTAHABIMBAETCS B 3aBHCUMOCTM OT Karteropuu pabor Ha IIK u
MPOJOKUTEILHOCTU paboyeil CMEHBI.

ITpu 8-uacoBoii paboueii cmene u padore Ha [IK pernameHTHpOBaHHBIE NIEPEPHIBBI CIEAYET
yCTaHABIIMBATh!

. JUTSL TIEPBOM KaTeropuu paboT uepe3 2 yaca OT Hayalla CMEHBI U uepe3 2 yaca moclie
00€IeHHOTO TIepePHIBA MPOTOHKUTEIIBHOCTHIO 15 MUHYT KaXkKJIbIi;
. JUTSL BTOPOU KaTeropuu paboT — depe3 2 yaca OT Hayana pabodyeil CMEHBl U depes

1,5-2,0 yaca mocie 00eIEHHOTO TepephiBa MPOIODKUTEIBHOCTRIO 15 MUHYT KaxAbld WA
IPOIOJDKUTEIBHOCTHIO 10 MUHYT Yepe3 Kax bl 4ac paboThl;

. JUIs TpeThel kareropuu padbot — uvepe3 1,5- 2,0 yaca oT Havana paboueil cMeHBI U
yepe3 1,5-2,0 gaca mocie 00eeHHOTO TepepbiBa MPOIOJDKATETLHOCTRI0 20 MUHYT KaXKIIbIH HIIH
MPOIOJDKUTEIBHOCTBIO 15 MUHYT yepe3 Kax/Iblif 4ac paboThl.

I[Ipu  12-yacoBoii  pabodeil cMeHe perjJaMeHTHPOBAaHHbIE MEPEPBIBBl  JOJKHBI
yCTaHABJIMBATHCS B IMEpBbIe § 4acoB pabOThl aHAJOTHMYHO INEpephlBaM IMpH §-4acoBOM paboueit
CMEHe, a B TeUeHHUE MOoCcIeIHUX 4 yacoB pabOThl, HE3aBUCHUMO OT KaTErOpHH U BUAA paboT, Kax bl
4ac MPOJOJDKUTEIBHOCTBIO 15 MUHYT.

[IponomxurensHOCTh HempepblBHOIN padoThl Ha 1K 0e3 perizamMeHTHpPOBAaHHOTO NepephiBa
HE JI0JIKHA TPEBBIIIATh 2 yaca.
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IIpu pabore nHa IIK B HOUHYIO CMEHY MNPOJOJIKUTEIBHOCTh pPErJIAMEHTHPOBAHHBIX
NepephIBOB  yBeau4YuBaeTcss Ha 60 MHUHYT HE3aBUCMMO OT KaTeropud W BHUJA TPYAOBOM
JESATEIIBHOCTH.

O¢¢dekTuBHBIMU  SIBJIIOTCS ~ HEPErVIAMEHTUPOBAaHHBIE  IEPEphIBBI  (MHKpPOIAy3bl)
JUIMTEIBHOCTBIO 1-3 MUHYTHI.

PernameHTHpOBaHHbIE IEPEPBIBBI U MHKpPONAy3bl 1€J1€CO00pPa3HO HCIOJIBb30BaTh LIS
BBITNIOJTHEHUS] KOMIUIEKCA YIPaXXHEHUH M TMMHACTHKH JUIsl TJ1a3, MaJbLEB PYK, a TAK)KE Maccaxa.
KomMruiekcsl ynpakHeHHH 11e51eco00pa3Ho MEHATh uepe3 2-3 HeeIH.

[Tonp3oBarensim [IK, BhIMOMHSAIOMKMM pabOTy C BBICOKMM YPOBHEM HAINpPsHKEHHOCTH,
[IOKa3aHa IICUXOJIOTHYECKasi pasrpy3ka BO BpeMsl PErVIaMEHTUPOBAHHBIX INEPEPHIBOB U B KOHIE
pabouero JHA B CHELUATBHO OOOPYAOBAaHHBIX ITOMEUIEHUAX (KOMHATaX ICUXOJIOTHYECKON
pasrpysku).

Meouko-npogunakmuyeckue u_o30opogumenvhvie meponpusmus. Bee npodeccuoHanbHble
noab3oBarenu 1K 1omkHBI TPOXOIUTh 00s3aTeNbHBIE TPEABAPUTEIbHBIC METUIITHCKUE OCMOTPHI
IpU MOCTYIUIEHUH Ha paboTy, MEPUOJUUECKUE MEULIMHCKUE OCMOTPBI C 0053aTE/IbHBIM Y4aCTHEM
TeparneBTa, HeBPOMATOJIOTa M OKYJIHCTA, a TAKXKe MpoBeeHneM obmiero ananusa kposu U DKI'.

He nonyckatorcs k padore Ha I1K »eHIMHBI CO BpeMEHU yCTaHOBJIEHUS OEPEMEHHOCTH U B
NepUoJ KOPMIIEHUSI TPYAbIO.

bau3opykocTb, AadbHO30PKOCTh W JIpYTM€ HapyuleHus peppakuuu JO0JDKHBI OBITh
MOJTHOCTBHIO KOPPUTHPOBAHBI OYKaMu. J{71s1 pabOThI JOKHBI HCIIOIB30BATHCS OYKH, TIOAOOPAHHBIE C
y4eToM paboydero paccTosHUsS OT Iia3 10 dKpaHa auciuies. [Ipu Gonee cepbe3HBIX HapyLIEHUSX
COCTOSIHUS 3pEHUS BOTIPOC O BO3MOKHOCTH padoThl Ha [IK pemaercs BpauoM-opTaabMOI0rom.

JUids CHATUS YCT@JIOCTH AaKKOMOJALMOHHBIX MBIIIL M HX TPEHUPOBKU HCIOJIb3YHOTCS
KOMIIBIOTEpHBIE IIporpamMmbl Tuna Relax.

WHTeHcuBHO paloTarouMM 1e1ecoo0pa3HO HUCMOIb30BaTh TAaKME HOBEHIINE CpelncTBa
npodmiaktuku 3peHusi, kak ouku JIIIO-tpenep m odramemonormueckue TpeHaxepsl JAK wu
«CHaiinep-ynpTpay.

Jlocyr peKOMEHyeTcs MCIOJIb30BaTh JJIi ACCUBHOIO M aKTUBHOIO OT/AbIXa (3aHATUS Ha
TpeHaxkepax, IJIaBaHME, €3/la Ha Belocurene, Oer, urpa B TE€HHHUC, (yTOOIN, JIBDKU, adpoOuKa,
IPOTYJIKH T10 MAapKy, JIECY, IKCKYPCHUH, MPOCIYIINBAHNE MY3bIKU U T.I1.). JIBaX/bl B roj1 (BECHOM U
M03/IHEI OCEHbI0) PEKOMEHAYETCs TPOBOIUTH KypC BUTAMUHOTEPAIIMHU B TeueHHe Mecsa. Crnenyer
OTKa3aThCs OT KypeHus. Kareropuuecku JA0KHO OBITh 3alIPELIEHO KypeHHe Ha padounx MecTax u
B nomemeHusx c [1K.

O0ecneyenne 371eKTP00E30NMACHOCTH M MOKAPHOH 0€301acCHOCTH Ha pado4yeM MecTe

DJeKTPo0e30nacHoCTb. Ha pabouem Mmecme noavzoeamens pasmeujeHvl OUChIel,
Kkraguamypa u cucmemuvii 010k. Ilpu 6xnoueHuu oucniesi Ha 31EeKMPOHHO-TY4esol mpybKe
€030aemcs 8blcOKOe HANPANiCEHUe 8 HeCKONbKO Kunogoabm. Ilosmomy 3anpewaemcsa npukacamocs
K MbLIbHOU CIOpOHe OUCHIes, 8bIMUpaAmsy Nblilb ¢ KOMNbIOMeEPA Npu €20 6KII0YEHHOM COCMOAHUU,
pabomams Ha KOMNbIOMEPE B0 BIANCHOU 00€AHCOe U GLANCHBIMU PYKAMU.

[lepen HauanoM paboOTHI cieAyeT yOeauTbcs B OTCYTCTBUM CBELIMBAIOIIMXCS CO CTOJIA WU
BUCALIMX TIOJ CTOJIOM IIPOBOJOB JJIEKTPONUTAHMs, B LEJOCTHOCTHM BHJIKA M IPOBOAA
AIIEKTPONUTAHUS, B OTCYTCTBHHM BHAMMBIX IOBPEXKICHHM ammaparypbl U paboueil meOenu, B
OTCYTCTBUH MOBPEXKICHUIN U HAIMYMU 3a3€MJICHUS IPUIKPAHHOTO (QUIIBTPA.

Toku cTaTMueckoro sJeKTpUYECTBa, HABEACHHBIE B Ipollecce padOThl KOMIbIOTEpa Ha
KOpITycax MOHHTOpa, CHCTEMHOro OJIOKa M KJIaBHATypbl, MOTYT NPHUBOJIUTH K paspsjaaM IpH
MPUKOCHOBEHUU K ATHM d3JeMeHTaM. Takue pa3psjibl ONacCHOCTH JJIsI YelIOBeKa HE MPeCTaBIsIoT,
HO MOTYT IIPUBECTH K BBIXOAY U3 CTPOsSl KOMIIbIOTEPA. J[J1s1 CHM>KEHHS BETUYUH TOKOB CTATHYECKOTO
AIIEKTPUYECTBA HCIIONB3YIOTCA HEUTpalM3aTopbl, MECTHOE M O0O0Ilee YyBIaKHEHUE BO3AyXa,
MCII0JIb30BAaHUE TIOKPBITHS MTOJIOB C AHTUCTaTUYECKON ITPOITUTKOM.




Iloscapnasa 6e3onacnocme. IloxapHas 06e300aCHOCTb — coCmosAHUe 00vekma, npu
KOMOPOM — UCKTIOUAEMCsl  803MOJCHOCMb — nodcapa, a 6 clayyae e20  BO3HUKHOGEHUs
npeoomepawjaemcs 8030elicmeue Ha 100etl ONACHbIX e20 (hakmopos u obecneuugaemcs 3auuma
MamepuanbHblX YeHHOCMell.

[IpoTuBomokapHass 3amMTa — 3TO KOMIUIEKC OPraHU3AlMOHHBIX W TEXHUYECKUX
MEpPONPUITHIA, HAMIPABICHHBIX Ha o0ecrieueHrne 0e30MacHOCTH JIIOJACH, MpeAoTBpalleHue Moxapa,
OrPaHUYEHUE €r0 PACIpPOCTPAHEHHUS, a TAKXKE HA CO3JaHUE YCIOBUHU I YCHELIHOIO TYLIEHHUS
no>kapa.

[Toxapnast 6e30nacHOCTh 00€CIIEUNBACTCSI CUCTEMOM MPEAOTBPALIECHUS MTOXKapa U CUCTEMOI
MOXKapHOW 3ammThl. BOo BCeX CIyKEOHBIX IMOMEIICHUSAX O00s3aTeNbHO JoKeH ObiTh «Ilman
SBAKYyallMM JIIOJEW TMpU TO0XKApEe», pErIaMeHTHPYIOIIMH JCUCTBUS IEpCOHAla B  Ciydae
BO3HMKHOBEHHMS O4ara BO3rOpaHUs U YKa3bIBAIOUIMN MECTA PACTIOIOKEHUS MTOKAPHON TEXHUKH.

[Toxxaper B BIl mpencraBisitoT 0co0yr0 OMAacHOCTb, TaK KaK COMPSIKEHBI C OOJNBIIUMU
MaTepuaIbHBIMU OTEPSIMU. XapaKTepHast 0COOCHHOCTh

BI[ — neOonbuine miomianau nomemenuid. Kak u3BectHo, moxap MOXET BOSHHUKHYThH MPHU
B3aMMOJICCTBUH TOPIOYMX BEIIECTB, OKUCIUTENS U MCTOYHUKOB 3axxuranus. B nomemennsx BL]
MPUCYTCTBYIOT BCE TPU OCHOBHBIE (PaKTOpa, HEOOXOAUMBIE JIJIsl BOSHUKHOBEHHS I1OXKapa.

l'oprounmu komMrioneHTamu Ha BLI ABASIOTCS: CTpOUTENIbHBIE MAaTEPUAIIBI I aKyCTUYECKOM
U ACTETHYECKON OTIENKHU MOMEIIEHUH, IEPEropOJIKH, IBEPH, MOJbI, mephoKapThl U nephOIeHTHI,
M30JISIUs Kabenen u ap.

Nctounukamu 3axuranus B BI[ Moryt ObITh 3mekTpuyeckue cxembl oT DBM, mpubopsl,
MIPUMEHSEMbIE TSt TEXHUYECKOTO oOcy>KUBaHUS, yCTpOMCTBA 3JIEKTPONUTAHUSA,
KOHAUIIMOHUPOBAHUS BO3/1yXa, I/I€ B PE3yJIbTaTe Pa3IMUHbIX HApYyIIEHUN 00pa3yroTcs meperperbie
AJIEMEHTBI, IEKTPUICCKUE UCKPBI U TyTH, CIIOCOOHBIC BBI3BATH 3arOpaHus TOPIOYHX MATCPHAIIOB.

B coBpemennbix DBM oueHb BBICOKAs IJIOTHOCTh PAa3MEUICHUSI 3JIEMEHTOB 3JIEKTPOHHBIX
cxeM. B HemocpencTBEHHOW OIM30CTH JIPYT OT Apyra paclojiaratroTcs COCIUHUTEIBHBIC TIPOBOJIA,
kabemu. Ilpu mpoTeKkaHUM MO HUM DJIEKTPHUUECKOTO TOKA BBIIEISETCS 3HAYUTEIHHOE KOJIMYECTBO
TerI0ThL. [Ipy 3TOM BO3MOKHO OIUIaBJICHUE U30ISIuH. )1 0TBOIa M30BITOYHON TeTIOTH 0T DBM
CIIy’aT CHUCTEMbl BEHTW LMK U KOHAUIIMOHMPOBAHUS BO3ayxa. IIpu mocTOSHHOM AEMCTBUU 3TH
CHUCTEMBI MPEJICTABIISIOT COOO0M TOMOTHUTENBHYIO MOXKAPHYIO OMACHOCTb.

Jns GonbiiMHCTBA nomeneHnid B yctaHoBieHa kaTeropus no>kapHoit onacioctu B.

Oona u3 maubonee 8aAMCHLIX 3a0a4 NONHCAPHOU 3aUiumbl — 3aIIATA CTPOUTEITHHBIX
MOMEIIEHUH OT pa3pylieHuil 1 o0ecreueHne ux J0CTaTOYHON MPOYHOCTHU B YCIOBUAX BO3IEHCTBUS
BBICOKHX TEMIIEpaTyp MpH MOXKape. YUUTHIBAsT BHICOKYIO CTOMMOCTH JIEKTPOHHOTO 00OpYAOBAHUS
BII, a Ttakxe Kareropuro €ro IoXxapHOM OIacHOCTH, 31aHus i BLl m yactu 3maHus npyroro
Ha3Ha4YeHMs, B KOTOPBIX MpPEIyCMOTpEeHO pa3melieHue DBM, nomkHbl ObITH MEpPBOW M BTOPOM
CTEIIEHU OrHECTOMKOCTH. [I1s M3rOTOBIEHUS CTPOUTENBHBIX KOHCTPYKLMH MCIIOJIB3YIOTCS, Kak
MpaBUJIO, KUPITHY, KEJIe300€TOH, CTEKII0, METAJT U APYyTrUe Heroproune matepuaibl. [Ipumenenue
JepeBa JOJDKHO OBITH OTPAaHMYEHO, a B CIy4yae HCIOJNb30BaHHUS HEOOXOAMMO MPOMUTHIBATH €ro
OTHE3AIIUTHBIMU COCTABAMM.

3aganue Kk npakTuyeckoii padore Ne 50
BreinoaHuTe HEOOXOAMMBIE 3aMepPhl HA CBOEM pabOueM MECTE, 3alOJIHUTh MPOTOKOJ BBHITOJHEHUS
paboThl. BHIMOTHUTH aHATH3 TOTYYEHHBIX PE3yJIbTATOB.
IIpoTokoJ1 BbINOJHeHUs] PaKTHYecKoii paboTbl Ne 50

®aktnyeckoe | HopmarusHoe
Ne CpaBHuTenbHas
HanmenoBanue mokazarens 3HAYCHHE 3HAYCHHE
/T XapaKTepPUCTUKA
TOKa3aTes MOKa3aTest

1. [Tnomane Ha o1HO pabodee MecTo
2. | Paccrosaue  Mexay — OOKOBBIMHU

MOBEPXHOCTSIMH BUICOMOHUTOPOB
3. | MonynpHBIE pa3Mepbl  paboueid

MMOBEPXHOCTHU CTOJIA:

a) lllupuna




6) I'mybuna

B) BricoTa

4. Pabounii cTOJI OODKEH HMETH
MIPOCTPAHCTBO JIsl HOT:
Bricoroii

[upunoit

I'myOnHOI

5. Konctpykius pabouero cryna:
a. [Mupuna IIOBEPXHOCTH
CUJICHBS

b. I'myOuna IIOBEPXHOCTHU
CHJICHbS

C. BeicoTa OIIOPHOM
IIOBEPXHOCTHU CIIMHKU

d. [Mupuna OIIOPHOU
MIOBEPXHOCTHU CIIMHKU

6. Pacnionoxenue KJIaBUaTyPbI

KoHnTposabHbie Bonpockl
Oo0s3aTennbHAsA YacTh

1. Kaxoii HOpMaTUBHBIN JOKYMEHT PEryIupyeT TMrHeHuYecKre TpeOOBaHUS K IEPCOHAIbHBIM
3JIEKTPOHHO-BBIYUCIUTEIbHBIM MALIMHAM U OpraHU3aluio ux paboTel?
YeM 101KHBI OBITH 000PYIOBaHBI TOMEUICHUS C KOMITBIOTEpAMU?
Kakue TpeGoBaHMs NPebsBIAIOTCSA K TOBEPXHOCTH 110J1a?
Kakue TpeboBaHus NpeIbsABISIOTCS K MUKPOKIMMATY B IOMEIIEHUSX ?
Kakue Tpe6oBaHUs NPEeNbABIAIOTCA K OCBELICHUIO TOMEIIEHUI?
Kakue TpeboBaHus NpeIbABISIOTCS K IIyMY B IOMEIEHUAX ?

JlonmoJHUTEIBLHAA YACTH
7.  Omnpenenute K Kakod TpyIIe OTHOCUTCS Balla padoTa Ha MEPCOHAIBHOM KOMIBIOTEPE IO
ypoBHIO Harpy3ku? OTBeT 000CHYITE.
8.  Ompenenute KaTEropuio Baiiel padOTHI MO TSHKECTU U HANPSKEHHOCTH. OTBET 00OCHYHTE.
9.  Kakoii pexxuM paboThl peKOMeH10BaH Juid Bac cornacHo (hakTuueckoMy ypOBHIO Harpy3ku M
KaTeropuu paboThI M0 TSHKECTH U HAIIPSKEHHOCTH.

SUnAEBD

IIpakTnyeckas padora 51
KouTpouab pyHKUMOHMPOBAHUSA MOAYJIEH KOMILJIEKCA, OCPEACTBOM
OTCJICKUBAHHUS CHCTEMHBIX, JHATHOCTHYECKHUX COOOICHHIT

YCTPOMCTB KOMILJIEKCA

Lenv pabomui

BemonHuTh moAdop panuoHaibHOM KOH(PUIYpallMM anmapaTHOro oOecreyeHus s pelieHHs
IIOCTaBJICHHOU 3a7a4H.

3adanue
1. OneHuTth 00JACTH MPUMEHEHHUS TEXHUIECKUX CPEJICTB.

2. OCYU.[CCTBI/ITB I'IOI[60p H606XOIII/IMLIX TCXHUYCCKUX CPCACTB.



3. TlogoOparh KOHPUTYpaIlMI0O TEXHUYECKHX CPEACTB Y4YUTHIBas COBMECTHUMOCTh W CTOMMOCTH
KOMIIOHEHTOB.

CrtpykTrypa oTuéTa 10 MpaKTUUYEeCKon padoTe
1. TUTyIbHBIN JIUCT.
2. ConepxaHue.
3. Llenb paboTsl.
4. 3aganue.
5. Teopernueckas 4acTb.
6. [IpakTrueckas 4acTh.
7. BeIBOBI.
8. bubnuorpadudeckuii Ciucox.
KoHTpoJibHbIe BONIPOCHI

Ortanbl ¥ npouecc ycrpanenus HeucnpasHocreit CBT

1.1 Ilpomnecc nmoucka HeucrpaBHOCTEN

1.2 Ocobennoctu nposiienus HeuctnpasHocteit CBT u PC

1.2.1 Cucremnuslie omuOku npu 3arpy3ke OC

1.2 Omunbku npu MPOroHe NPUKIATHBIX IPOTPaMM

2. ABTOHOMHAsI M KOMIUIEKCHAs POBEepKa PyHKIMOHUPOBaHUS U AuarHoctuka CBT
2.1 ®ynxkunoHanbHbIN KOHTpOsb AIIC

2.1.1. KoHTpOib ¥ TMarHOCTUKA KOMIIOHEHT CUCTEMHOM TIaThI

2.1.1.1 Koutpons padotet CPU u FPU

2.1.1.2 Koutpomas cpeacts cucteMHoi noanep:xxku CPU

2.1.1.3 Kontpoinb u quarnoctuka DRAM

2.1.1.4 KoHTpoJib pabOTHI CUCTEMHOU IIUHBI

2.1.2 KoHTpounb u tuarsoctuka nepudepuitusix yerpoicts AIIC

2.1.2.1 KoHTpoab ¥ TMarHOCTHKA CPEJCTB BBOJIAa ONIEpaTUBHON HH(DOpMaLUU
2.1.2.2 KOHTpOJIb U IMAarHOCTHKA CPEACTB BBIBOJA ONEPaTUBHOM HH(pOpMauu
2.1.2.3 OyHKIHMOHATBHBIA KOHTPOJIh U quarHoctiuka HXXKM /]

2.2 KoHTposib GyHKIMOHUPOBAHUS alapaTHO-IPOTrPAMMHBIX KOMIUIEKCOB

IIpakTnueckas padora 52
Omnpenesenue padoTocnoCOOHOCTH y3J10B NepuepUitHbIX YCTPOHCTB

KOMIIBIOTEPHOI'0 KOMILJICKCA U CBOCBPCMECHHAA UX 3aMECHA.

Heau: n3yuenue oOMUX MPUHIIAIIOB CTPYKTYpHOU opranu3aruu L[], a Takxe
aJTOPUTMA BBINOJIHEHUS 3aMEHBI YCTPOMCTB KOMIIBIOTEPHOTO KOMILIEKCA ; U3YUYHUTh
XapaKkTEepUCTHUKHU MpoLeccopa.

OO6opynoBanue: y4eOHbBIN IEPCOHATBHBIN KOMIIBIOTED.



IIporpammHoe o0ecnieyeHue: onepaluoOHHAS CUCTEMA, MPe3eHTAIUs1, TECTOBbIE
NporpaMMmBbl.
Teopernueckue 0CHOBBI
Ha pucynke 1 mpencraBieHbl BakKHEHIIME KOMIIOHEHTHI MUKpOIpolieccopa, a
TaK)K€ €ro CBsI3b C OCHOBHOW MaMSThIO MPH MOMOIIU TPEX MarucTpaieil NaHHBIX,
aapecoB W ympasiieHua. B coctaB MII Bxoasr ycrtporictBo ymnpaienus (YY),
apupMeTHIEeCKO-JIorndeckoe ycTpoictBo (AJIY) u Habop perucTpos.

YCTpoiCcTBO YNpaBJeHUsl NPEIHAa3HAYCHO [UIs YNpaBlIeHHs pabOTOl Bcex

KOMIIOHCHTOB MMHKPOKOMIIBIOTEpA U obOecreueHus JOJDKHOTI'O BSaHMOIIGfICTBI/ISI
Pa3INYHBIX KOMIIOHCHTOB IPYyI' C IPYIrOM. praBHeHI/IG OCYHMCCTBIIACTCA C IIOMOIIBIO
HMITYJIbCHBIX  CMIHAJIOB, IIOCBLJIACMBIX VYV Ha COOTBCTCTBYIOIIIMC  BXOJbI
YIIPaBJIIACMbIX KOMIIOHCHTOB. KpOMe TOTIO, YV Mmoxer IIOJIy4aTb OTBCTHBIC CUI'HAJIbI

C yIipaBJIEICMbIX KOMIIOHCHTOB.

My ponponne coop
| COcHOBHAR DAMATEL |
¥ cTpofic TEO : ? F Y "
ATHC TR
VIR A RIS HA » W y11p amTERTIT
"""""" T T M
| ApEdmMeTHIecEo- > a'D;l:zE;Fm
Permerpu | mormeckoe
| YCTPOHCTED Lt L | p MarncTpam
! MARTHEL X

Pucynok 1 — Mukpormnpolieccop u ero cBsi3 ¢ OCHOBHOM MaMsIThIO
Ouznueckn YV npencrasisieT coboit udpoByro dIEKTPOHHYIO CXEMY, Ha BXO/T
KOTOPOM TMOCTYHAarT KOJbl TMOJJICKAIMX BBIOJHEHUIO OMNEpaluii, a BXOJIO0M
ABJISIFOTCS. CEPUU YITPABJISIONIMX CUTHAJIOB. BOCIIpUHSB KOJI TOW WJIM MHOM OIEpALUH,
VYV dopmupyeT 1enoyky ynpapisIONIMX CUTHAJIOB U TMOJAET UX B HYKHBIE TOUYKH
MHUKPOKOMIIBIOTEPA.

ApudpmMeTHYecKO-JI0rNYeCKOe YCTPOMCTBO MPEIHA3HAYEHO MJI1 WCIOJIHEHUS

apupmeTnyeckux U  Jorumdyeckux onepauuid. OcHoBy AJIY  cocraBusier
onepayuonuwlli 610k — UU(PPOBOE 3IEKTPOHHOE YCTPOWUCTBO, KOTOPOE MOXKET
HAaCTpauBaTbCA HA PA3JIMYHBIE OMNEPALMH M HENOCPEICTBEHHO OCYIIECTBIATH HX.

Hactpoiika  omepaudoHHOro  OJioka  Ha  KOHKPETHYIO  ONEpaluilo U



NOCJIEOBATEIBHOCTh IIAIOB €€ BBINOJHEHUS OOECIEeUMBAKOTCA C I[OMOLIBIO
YIIPABJIAIOINX CUTHAJIOB OT Y Y.

Perucrpsbl SBISIIOTCS BaXKHBIMU 3JIEMEHTAMU MUKponpoueccopa. Pecucmp — 310
AJEKTPOHHOE IUGPOBOE YCTPONUCTBO JJisi BpDEMEHHOTO 3allOMUHAHUs MH(OpMaIuu B
dbopMe JBOMYHOTO 4YHMCIA WJIM KOJA. 3alOMUHAIONIMM SJEMEHTaM B PErucTpe
SABJISIETCSA TPUITEP, KOTOPBIA MOKET HAXOAUTHCS B OJHOM M3 ABYX COCTOSTHUN. OHO
U3 ITUX COCTOSIHUM COOTBETCTBYET 3allOMHUHAHMIO JIBOMYHOIO HYJIA, a APYroe —
3allOMUHAHUIO IBOMYHOW eAUHUIIBI. B 0011eM citydae peructp CoIepKUT HECKOIBKO
CBSI3aHHBIX APYT C JAPYrOM TPUITEPOB — MO OJHOMY TPUITEPY Ha KAXKIBIA pa3psl
3allOMMHAEMOr0 JBOMYHOTO 4Hcia. YHUCIO TPUITEPOB B PETUCTPE HA3BIBACTCS
paspsioHocmuio peructpa. Hampumep, peructp M3 BOCBMHU TPHUITEPOB — 3TO &-
pa3psAIOHBIA WM 8-OMTOBBIM perucTp (Tak Kak KaXIblid pas3psii perucTpa
oOecreynBaeT XpaHeHne OAHOro OuTa nHpopMaIim).

MHorue perucTpsl Creruain3upoBanbl M0 cBoel PpyHkiuu. Tak, CyliecTBYIOT
PETUCTP-AKKYMYJISTOP WIM MPOCTO aKKYMYJISITOP, POrPAaMMHBIN CUETUUK, PETUCTP
KOMaHJ, PETHCTp aapeca MNaMsaTd HU T.A4. AKKyMymnsaTop BxoauT B AJIY wu
IIPEIHA3HAYEH JUIsI XPAHEHUs OJHOTO U3 OIIEPAHJIOB MEPE BBIIOJIHEHUEM ONEpaLlMU
B AJIY wnm 1 KpaTKOBPEMEHHOTO 3alIOMUHAHMS pe3yibTarta onepaunn. Onepann —
TO JAHHOE, HCIOJb3yeMOE€ B TEKylled omnepaund. Hampumep, B onepauuun
CYMMHPOBAHHUSI OTIEpaHIaMHU SIBJISIOTCS 00a cllaraeMbiX.

Ilpozpammmusliicuemuuk (cuemuux KomMano, pecucmp aopeca KOMAHObL)
CIyXUT st (GOPMHUPOBAHWSA M 3allOMHUHAHUA aJipeca O4YepPETHOM BBITIOTHIEMOMN
KomaH[bl. [lociie BBIMOJIHEHUS KaK/1I0M KOMaH/Ibl IPOrPaMMHBIN CYETYUK COAECPKUT
aapec Cleayroumend KOMaHIbl, M0 KOTOPOMY 3Ta KOMAaHAAa XPaHUTCA B MaMATH
MHKPOKOMITBEOTEPA.

Pezucmp KomanoO WCTONB3YETCS Ul XPaHEHUsI KOJA TEKYIIEW BBINOJHIEMON
KOMaHabl. BXxogsmmii B cOCTaB KOMaHAbI KOJ OINEpalyy HCIOJb3YETCA, KaK YiKE
TOBOPWJIOCH, g (OpPMHpPOBaHUS B YY OINPEACICHHONW CEpUM YIPaBIISIONINX
CUTHAJIOB, 3aBUCSLIEH OT KOHKPETHOro Kojaa omepauuu. OcraBmasics 4acTh KoJa
KOMaH/IbI MOXET COJIEpkaTh nH(popMaIuio 00 agpecax OnepaHoB, yIaCTBYIOIINX B

BBITTOJIHCHUH I[aHHOﬁ KOMaH/AHbI.



Pecucmp adpeca namamu CIyXKAT ISl 3aIIOMAHAHUA aJpeca KOJIa KOMAHJbI,
olepaH/ia WIM pe3yJibTaTa Olepaly BO BPeMs U3BJIEUEHUS (UTEHHUS) KOMAH/bl WU
ONepaHaa U3 NaMATH WIM 3allMCU pe3yJibTara omepanui B naMsaTh. Peructp anmpeca
naMATH MOXKET BXOAUTh He B coctaB MII, a B cocTaB 3J€MEHTOB IaMATH
MUKPOKOMIIBIOTEDPA.

N3MeHnTs pPOJIbF CHENMATU3UPOBAHHBIX PETUCTPOB WM JaXK€ Y3HAaTh HX
COJIEP’)KMMOE TPOTPAMMHBIM IIyTEM HENb3s, T.€. 3TH PETUCTPBI, KaK TOBOPSIT,
nporpaMMHoO-HenoctynHel. Ho B cocraB MII BXOOAT uW perucrpel, KOTOpPbBIE
IIPOTPAMMHUCT MOXKET MCIOJB30BaTh B CBOEH Iporpamme. Takue perucTpsl
MUKpPOIIPOLIECCOpa HA3BIBAOTCS npocpammuo-oocmynHoimu. COCTaB U Ha3HAUCHUE
VX PA3JIMYHbI B Pa3HBIX TUIIAX MHUKpOINponeccopoB. OHAKO CpeIn HUX IMOYTH BCETIA
uMeroTcsl peructp cinoBa coctosiHus nponeccopa (PCCII) m HecKOIbKO PEerucTpoB
obmero HazHauenus (POH).

Pezucmp cnoea cocmoanua npoyeccopa XpaHuT CIIOBO COCTOSIHUS MpoLeccopa
(CCII), otpaxkaromee wuHboOpMaIuo o cocTosHud MII u  BbIMOJHAEMOW UM
IIPOTPaMMBbI B KQXKIbIM TaHHBI MOMEHT BPEMEHH.

Pecucmpor  od6weco  nasnauenusa  OOBIMHO HE UMEIOT  KOHKPETHOIO
(GyHKIIMOHAIbHOTO Ha3zHadeHus. [IporpamMMucT MOXXeT B CBOEH mporpamme
3aJIeiCTBOBATh MX TaK, KAK OH CUMTAET HYX HbIM. UT0oObl oTiinunTh POHBI npyr ot
Jpyra UM MPUCBOEHBI YHUKAIbHbIE UMeHa (MU HoMepa), KOTOPbIE U 3aliChIBAlOTCA B
IIPOTPaMME.

OcHoBHasi mamsATh. Mukpornpoueccop MOXKET 00pabaTbiBaTh TOJBKO Te
JaHHbIE, KOTOpbIE HAXOJATCS B OCHOBHOM mnamsaTH. OCHOBHas MNaMATh OOBIYHO
cocTouT u3 AByx yacre — O3Y u [13Y.

OnepaTuBHoe 3alOMUHAIOIIIEee VYCTPOUCTBO o0ecrieynBaeT  YTEHHUE

HaxXOJSIIMXCS B HEM JIaHHBIX M 3alliCh B HEr0 HOBBIX JIaHHBIX. B
MUKpokoMIibioTepax O3Y 00BIMHO peanu3yeTcsl KaK IHepeo3asucumas namsime, T.e.
Takas maMsiTh, COJAEPKUMOE KOTOpOH paspyiiaercs (“‘cTupaeTrcs’) IpH BBIKIIOUYEHUH
MUKPOKOMITIbIOTEPA.

IlocTOsIHHOE 3anmOMHMHAIOIEE YCTPOMCTBO oOecrneynBaeT TOJLKO YTCHHE

JAHHBIX, KOTOpbIe OJHAX bl ObuH 3amucanbl B [13Y. Takum oO6pa3zoM, coaepkuMoe



[13Y He moxeT ObITh M3MEHEHO MHKPOIPOIIECCOPOM, OHO TMOCTOSHHO (OTCIOAa U
Ha3BaHHUE HTOrO BUJA MAMATH). DTO YCTPOMCTBO CO3/1aETCS KaK SHEProHe3aBUCUMAs
naMATh: €€ COAEp)KMMOEe He ‘“‘cTupaercda’ TpU  BBIKJIIOYEHUU UTaHUSA
MUKpPOKOMIIbIOTEpA. 3amuch HYXHbIX JaHHbIX B I3V  ocymectBisercs Ha
CHELMANIBHBIX YCTPONCTBaX, BHE MHUKpokommbioTepa. B II3Y nmomemaror oObldHO
HEKOTOpbIE 0CO00 BaXKHbIE WJIM HE MOJJIEKAIIME HW3MEHEHUIO NPOrpamMmbl U
pa3zHoOOpa3Hble KOHCTAHTHI.

OcHOBHasi MaMsTh NPEICTABIEHA B COBOKYIIHOCTM OJIOKAa sS4Y€EeK NaMsATH U
peructpa aapeca. IIponecc ureHus (BbIOOpKM) MHPOPMALMK U3 SYEHKU WIH 3alliCU
(3aHeceHust) HHGOpPMAIIUHU B AYEHKY Ha3bIBaeTCs docmynom K namstu. s noctymna
K MaMsITH NPEIBAPUTEIBHO IO MarucTpajid aJpeca B PETUCTp ajapeca JOJKEH ObITh
IIOMEIIIECH aJIpeC TOU TYEHKH, K KOTOPOW TPOU3BOAUTCS TOCTYII.

B cocra MII BxoauT renepaTop TakToBOM 4acTOThl. OH NpenHA3HAYEH I
CUHXpOHU3alMK (T.€. COIJJaCOBaHUS BO BpPEMEHHM) pabOThl KOMIIOHEHTOB
MUKpOKOMIIbIoTepa. ['eHepaTop (GopMupyeT NepUOIUYECKYI0 MOCIEA0BATEILHOCTh
UMITYJIbCOB C YaCTOTOM OT HECKOJBKHX COTE€H KHJIOTEpI A0 HECKOJbKHUX Merarepi B
3aBUCUMOCTH OT THIIA MHUKponpoueccopa. HamoMHuM, 4TO eepy — 3TO €IMHHLA
U3MEPEHMS YaCTOThI KOJIEOAHUM, paBHAsl OTHOMY KOJI€OAaHHUIO B CEKYHY.

Perucrpsl

Peructpsl mmporieccopa MOKHO pa3iesIiTh Ha CIEAYIOIINE TPYIIIbL:

e PETUCTPHI OOIIETO Ha3HAYECHUS,;

¢ CETMEHTHBIE PErUCTPHI;

o PETUCTp yKazaTessl KOMaH[ U (JIaroBbIi perucTp;
¢ PETUCTPHI IECKPUTITOPOB;

o YIPABJISIFOLIUE PETUCTPBL;

¢ PETUCTPBI CUCTEMHBIX a/IPECOB;

¢ OTJIAJIOYHBIE PETUCTPHI;

¢ TECTOBBIE PETUCTPBI.

Peructpsl o0miero HaszHaueHus sBIsOTCS 32 paspsaHbiMu. [lpu stom s
COXpaHEHMUS COBMECTUMOCTH C€ MJAIIIMMH  MojaeassMu  Tporeccop 80386

MOJICP)KUBAET CTPYKTYPY PETHCTPOBBIX (paitioB mporeccopoB 8086 u 80286,



JEHCTBUTENILHBI BCE HAWMMEHOBAHWS, MPUMEHSBIIHMECS s o0o3HaueHus 16- u 8-
Pa3psAIHBIX PETUCTPOB.

[Ipomeccopsr kimacca Pentium

[Ipoueccopst  Pentium ¢upmel  Intel mnpencrapisioT MITOEC MOKOJICHHE
npoiieccopoB cemerictBa 80x86. I1o 6a30BoM perucTpoBON APXUTEKTYpPE U CUCTEME
KOMaHJI OHH COBMECTHMBI ¢ 32-OMTHBIMH TIPOIIECCOpPaMH, HO HUMEIOT 64-OUTHYIO
IIMHY JaHHBIX, OJlaro/lapsi 4eMy UX WHOTJA OIMIMOOYHO Ha3bIBAIOT 64-pa3psaHBIMH.
[To cpaBHEHHIO C TPEOBIAYIIMMH TOKOJEHUSMHU TMporeccopbl Pentium wmeroT
CJIeIyIONIMEe KaYeCTBEHHbIE OTINYUSL:

o CymepckansipHasi apXUTEKTypa: TMPOLIECCOp HMMEET [iBa MapajuielIbHO
paboTtaromux KoHBeliepa o0OpaboTku (U-koHBelep ¢ TOJHBIM HabopoM U V-
KOHBEMEH ¢ HECKOJIbKO OIpaHUYEHHBIM HAOOpPOM MHCTPYKIIUIA), Ojaronaps 4emy OH
CIIOCOOEH OJTHOBPEMEHHO BBIMOJHSATH JBE MHCTPYKIMU. OJHAKO TPEUMYILIECTBA 3TON
ApPXUTEKTYpPbhl TOJIHOCTBIO PEAIU3YIOTCS TOJBKO IIPU CIEHHUATBHOM PpEXUME
komrmisiuu I110;

o [IpuMeHEeHNE TEXHOJOTUM JUHAMHYECKOTO TPEACKa3aHus  BETBJICHUU
COBMECTHO C BBIJICJICHHbIM BHYTPEHHUM Kd3IIeM KoMaHI oObemoM 8§ Koait
o0ecreuynBaeT MaKCUMaJIbHYIO 3arpy3Ky KOHBEHEPOB.

o [IlpuMeHeHNE  TEXHOJOTUM JUHAMHYECKOTO  TPEACKa3aHus  BETBIICHUM
COBMECTHO C BBIJICJICHHBIM BHYTPEHHUM Kd3IIeM KoMmaHn oObemoM 8§ Koait
o0ecreynBaeT MaKCUMAaJIbHYIO 3arpy3Ky KOHBEHEPOB.

« Buytpennnii (Level 1) kam nanubix oobemom 8 Ko6aiit B oTiimuue ot 486
paboTaeT C OTIOXEHHOH (4O OCBOOOXKACHUS BHEIIHEH IITUHBI) 3alHChI0 H
HACTpauBaeTCs Ha PEKUM CKBO3HOM WIJIM OOpaTHOM 3aMMCH, NOJAEPKUBAsi MPOTOKOJI
MESI.

o BHEImHAS MmIMHA JaHHBIX pPajJW TOBBIIICHUS MPOU3BOJUTEILHOCTH HMEET
pa3psIAHOCTH 64 OUT, UTO TPEOYET COOTBETCTBYIONIEH OPTaHU3AIIMY TTAMSTH.

« BcTpoeHHBINT  compomeccop 32 CYET  ApPXMTEKTYPHBIX  YJIYYILIEHHU
(xonBeliepuzanun) B 2-10 pa3 npeBocxoaut FPU-486 nmo mpou3BOAUTENIbHOCTH.

o BBEZIcHO HECKOJIBKO HOBBIX HHCTPYKI[MHA, B TOM UYHCIE€ PACHO3HABAHUE

cemerictBa 1 moaeiu CPU.



o [I[puMeHeHO BBIABIEHUE OIIMOOK BHYTPEHHUX YCTPOMCTB (BHYTPEHHHIA
KOHTPOJIb TMApUTETa) W BHEIIHEro WHTepdelca MIMHBI, KOHTPOJIUPYETCS MapUTeT
IIMHBI aJpeca.

« BBeleHa ~ BO3MOXKHOCTH ~ MOCTPOCHUS  (YHKIMOHAIBHO  HM30BITOYHOM
JBYXIIPOLIECCOPHOW CHUCTEMBI.

o PeanuzoBan wumHTEepdelic MOCTPOEHUS JABYXMPOIIECCOPHBIX CHUCTEM C
CUMMETPUYHON apXUTEKTYpOU (HauuHasi co BTOPOro nokoiienus Pentium).

« BBenieHbI cpesicTBa ynpaBieHHs S3HEPronoTPEOIEHUEM.

o [IpuMeHeHa KoHBeMepHas aapecanus UHHBIX [TUKIIOB.

« CoxkpartreHo BpeMs (KOJTUYECTBO TAKTOB) BBHIITOJTHEHHS MHCTPYKIIHMA.

« BBeneHa TpaccupoBKa MHCTPYKIIMI 1 MOHUTOPHUHT TPOU3BOAUTEIBHOCTH.

o PacuinpeHbsl BO3MOKHOCTH BUPTYaJIbHOTO PEXUMA — BBEJEHA BUPTYAJIU3aLUS
(dbnara npepbIBaHU.

« BBesieHa BO3MOKHOCTh ONIEPUPOBAHUS CTpaHUIIaMu pazMmepoM 4 M6 (BmecTo 4
K0) B pexxume ctpannyHoit nepeaapecanuu (Paging).

Bce Pentium-nporieccopsl uMeroT cpeactBa SMM, BO3MOXXHOCTH KOTOPBIX
PacCHIIMPSUIACH 110 MEPE MOSBJICHNS HOBBIX MOJEJIEH.

CpencrTBa TeCTMPOBaHHs BKIIFOYAKOT BO3MOKHOCTBH BBINOJHEHUS BCTPOEHHOTO
tecta BIST (Built-in Self Test), o0ecneunBaronero BbISIBICHUE OIIMOOK
MHUKPOKOJIOB, MPOrPAMMHUPYEMBIX JOTHUYECKUX MAaTpHI], TECTUPOBAHUE KOMAHIHOU
K3LI-TIAMSITH, K3II-NAMSATH XpaHEHWs JaHHBIX, Oydepa ObICTpol mepeaapecauuu u
ROM. Bce mnpoueccopbl umeroT craHgapTHbiii TectoBblii mopt I[EEE 1149.1,
MTO3BOJISIONTNN TECTUPOBATH Mpolieccop ¢ momoibio narepdeiica JTAG.

B ocTtanpHBIX KOMaHgax o0ecmeynBaeTcs cOBMeCTUMOCTE ¢ Pentium. Ha camom
nene, peructpel MMX ¢gusnueckn pacmosioxkeHsl B creke peructpoB FPU, tak uto
HOBBIX PErHCTPOB ATOT TMpOIECCOp HE TNPEAOCTaBIsieT, M 4YepeJoBaHUE
UCnoJib30BaHus nporpaMmoint uHCTpykuuid FPU u MMX npuBOIUT K CHUIKEHUIO
3¢h(HEeKTUBHOCTH PabOTHI, CBA3aHHOMY C HEOOXOIMMOCTHIO TIEPECHIJIOK JAHHBIX W3
CTeKa B mamsTh U 00paTtHo. DPpdexTuBHOCTH MM X BBI3bIBAET HEKOTOPHIE COMHEHUS,

MOCKOJIBKY T€ (YHKIMH, JUISI KOTOPBIX OHH IIEJIeCO00pa3Hbl, C YCIEXOM



BBITMIOJHSIOTCSL ~ akceleparopamMu TpadUyecKux KapT, KOTOpble CTalId  yxkKe
OOBIIEHHBIMH.

HNurtepdeiic muabl npoueccopos Pentium

[To munTEpdeiicy U cocTaBy CUTHAJIOB IKMHA Mpoieccopa Pentium moxoxka Ha
muHy 486, HO UMEeT 3HAYUTENIbHbIE OTIUYKs. HoBble 0COOEHHOCTH HaIpaBJeHbI Ha
MOJIICPXKKY MOJTUTUKH OOpaTHOM 3aIMCH K3II1a, MOBBIICHUE MPOU3BOIUTEIBHOCTH U
oOecrieyeHue AOMOTHUTENbHBIX (PYHKIIMOHAIBHBIX BO3MOKHOCTEH.

una naHHbIX - 64-OuTHAS, UIS MOBBIMICHUS MPOU3BOJUTEILHOCTH OOMEHa C
MaMSIThIO.

PacmmpeHusi apxXuTeKTypbl

[Iponieccopet  Pentium (u OoJsiee crapiive) UMEIOT Psifi  pacIIUPEHUM
OTHOCHUTEJILHO 0a30BOH apXUTEKTYphl 32-pa3psiIHbIX MPOLIECCOPOB U €€ Pa3BUTHS B
IIPOLIECCOPAX YETBEPTOTO MOKOJIEHUS, MOSBISIOMIMNXCS 110 MEPE COBEPLICHCTBOBAHUS
Mojenei. [Ins BO3MOXKHOCTH TIOJIYyYE€HUS CBEACHHM O HUX B CHUCTEMY KOMAaH/I
BiioueHa uHeTpykiuss CPUID, mo3Bosstonasi mporpaMMHO B J1H000M MOMEHT
BpEMEHU (a He TOJbKO cpa3y nocie curHaiia RESET) nomyunts cBeleHus o Kiacce,
MOJIETHN U apXUTEKTYPHBIX OCOOEHHOCTSIX KOHKPETHOTO MPOLIEccopa.

B nomonuenue k 6a30Boil apxuTekType 32-paspsAaHbIX mpoiieccopos, Pentium
uMeeT Habop peructposn, crnenudpuyeckux s mogenn — MSR (Model Specific
Registers). B ux uucio Bxoaur rpymnmna tectoBbix peructpoB (TR1...TR12), cpencrsa
MOHHUTOPHUHIA POU3BOIUTEIBLHOCTH, PETUCTPHI-(DUKCATOPHI aipeca U JaHHBIX LIUKIIA,
BBI3BABIIIETO CcpabaThIBaHWE KOHTPOJI MAIIMHHOM omnOku. Ha3BaHnue 3Toil rpymnmbl
PEruCTPOB YKa3bIBa€T HAa BO3MOXHYI0 MX HECOBMECTUMOCTBH Ul PAa3HBIX KJIACCOB
(Pentium wu Pentium Pro) m paxe wmoneneit mnpoueccopoB. Ilporpamma, wux
WCIIOJB3YIOIIasi, JOJDKHA ONMPAThCS Ha CBEIECHUS O IPOLECCOPE, IMOJIYYEHHBIE C
noMouipro nHCTpykmu CPUID.

CpencrBa MOHUTOPHUHIA NPOU3BOAUTEIBHOCTH BKJIIOYAKOT TaMEp PEajJbHOIO
BpeMeHu u cuetuuku coObiTuil. Taiimep TSC (Time Stamp Counter) mpenctaBisier
co00ll 64-OMTHBIA CUETUYMK, WHKPEMEHTHUPYEMBIM C KaXIbIM TaKTOM sjpa

npoiieccopa. /st yteHus ero comepKuMoro npeaHazHadyeHa nHCTpykiusa RDTSC.



Cuerunku coowituii CTRO, CTRI1 pazpsarocthio o 40 6UT mporpaMMUPYIOTCS
Ha TOJCYET COOBITHI Pa3IUYHBIX KJIACCOB, CBSI3AHHBIX C IIMHHBIMU OIEpalUsMU,
WCIIOJTHCHUEM WHCTPYKIIUH, COOBITUSMH BO BHYTPEHHHUX Y3JIaX, CBSI3aHHBIX C
paboToi KOHBEWEPOB, KAIlIa, KOHTPOJIEM TOUYEK OCTaHOBa U T. 1. [1lecTn OuTHBIE MO
TUIIOB COOBITUM MO3BOJISIOT KAXKIOMY U3 CUETYMKOB HE3aBUCUMO HAa3HAYUTH MOJCUET
coObITHi W3 oOmmpHOro crucka. CoOCTOSHHUE CUETYMKOB MOXKET  OBITh
MPEAYCTAHOBJIEHHO U CYUTAHO MPOTrPAMMHO.

TecToBBIC pPETUCTPHI TO3BOJISIIOT YIPABJIATH OONBIIMHCTBOM (DYHKIIMOHATBLHBIX
y3JI0B Tpolleccopa, o0ecreynBas BO3MOKHOCTh BeChbMa MOJPOOHOT0 TECTUPOBAHUS
ux padorocnocodHocT. C nmomorbio 6ut peructpa TR12 MOKHO 3anpeTUTh HOBBIE
apXUTEKTYpHBIC CBOMCTBA (IIpeCKa3aHue U TPACCUPOBKY BETBJIICHUH, MapajlieIbHOE
BBITIOJIHEHUE UHCTPYKIUH), a TakKe padoTy MEPBUYHOTO KAIIIA:

e bur 0 — NBP (No Branch Prediction) — 3anpemiaer 3amnojiHeHUE
oydepa BPB. [Ipu s3ToM npexxHue BXOXKIEHUS TPOIOKAIOT ACHCTBOBATh, IS
MOJIHOTO OTKJIIOYEHUSI TpEACKa3aHus HeoOXoauMo 3arpy3uth peructp CR3
(3TO BBI30BET COPOC TAOIUIIBI BETBICHUIA).

ebur 1 — TR — pazpemaer ¢GopMuUpoBaHUE CIEUUATBLHOTO IHKIIA
COOOILIEHUS O BETBJICHUH.

« butr 2 — SE (Single Pipe Execution) — 3amnpemiaetr paboTy BTOPOTO
KOHBeMepa (OTMEHSIET MapHOE UCTIONHEHNE HHCTPYKITUH).

e but 3 — (3 (Cache Inhibit) - 3anpeniaer 3anoHEHUE CTPOK MEPBUYHOTO
K3IIIA.

e bur 9 — ITR (10 Trap Restart) — pa3pemaer NogaepKKy pecrapra
WHCTPYKIIMI BBOAA/BbIBOAA MpH IpepbiBaHuax SMI.

JByX1npoueccopHbie CHCTEMbI

[Tponieccopnl Pentium, HaumHas co BTOPOTO MOKOJEHUS, UMEIOT CIEIUAJIbHBIC
uHTep(eiicHbIe CpeACcTBa Jis MOCTPOEHUS JABYXIPOIECCOPHBIX cucTteM. MHTEepderic
MO3BOJISIET HA OJHOM JIOKAJIbBHOW CUCTEMHOM IIWHE YCTAaHABJIMBATH JBAa MPOLECCOpPA,
Ipy OTOM TMOYTH BCE UX OJHOMMEHHBIC BBIBOJLI IPOCTO HEMOCPEIACTBEHHO
oOweaunstoTCs Llenpio 00benMHeHNs SIBSETCS TUO0 MCIIOIB30BAHNE CHUMMETPUYHOMN

MyJIbTHIIpOIIeCCOpHON  00paboTtkn SMP  (Symmetric Multi-Processing), mu60



noctpoenue ¢yHkuoHanbHO M30bITOUHBIX cucTteM FRC (Functional Redundancy
Checking).

B cucreme ¢ SMP kaxxJib1ii Ipo1ieccop BBIMOJIHIET CBOIO 33/1auy, HOPYYEHHYIO
emy oneparronHoi cuctemoit. [lognepxky SMP umeror takue OC, kak Novell Net
Ware, Widows NT, OS/2.

IIpoueccopsl Pentium Pro u Pentium I1

Ot mpomeccopa Pentium Pro mnpuHSATO OTCYMTHIBATH Hayaiao IIECTOTO
nokoJjeHus C TOYKH 3peHHs] TPUHIIUIIA OpTraHU3alluy BBIUUCIICHH, TJIaBHOE OTIINYKE
MOKOJIEHUS 3aKJII0YAETCs B IPUMEHEHUH JUHAMHUYECKOTO MCTIOJIHEHUS, IPU KOTOPOM
BHYTpPH IIpolleccopa MHCTPYKIIMM MOTYT HUCIIOJHSATHCS HE B TOM mopsiake (out of
order), KOTOpBIN MIpeAIOIaraeT NPOrpaMMHBII KOJI.

ITIpomteccop Pentium Pro (P6) oTHOocHTENBHO KJIAaCCHYECKOro IIpolieccopa
Pentium nmeer cneayroniyie yCoOBEpIIEHCTBOBAHUS:

o [IlpuMeHeHO  AMHAMUYECKOE MHCHOJHEHHME — KOMOHMHAIMS  METOJIOB
MpPEACKA3aHUsI MHOYKECTBEHHBIX BETBJICHUW, aHaln3a IPOXOXKICHHS JIaHHBIX H
BUPTYaJILHOTO BBINIONHEHUA. [Ipyu 3TOM KOMaHABI, HE 3aBUCSIIME OT PE3YJIHTATOB
NpEeAbIIYIIUX ONEpaluuid, MOTYT BBINOJHATHCS B HW3MEHEHHOM IOpPSAKE, HO
MOCJIEIOBATEILHOCTh ~ BBITPY3KH  pE3yJbTaTOB B TMaMsiITh U TOPTHI  Oyner
COOTBETCTBOBATh UCXOJITHOMY IIPOTPAMMHOMY KOJY.

o [I[pumeHeHa apXuTeKTypa [BOMHOM HE3aBUCHMOM IIIMHBI, MOBBILIAONIAS
CYMMapHYIO MPOIMYCKHYIO CIIOCOOHOCTh. OiHA IIMHA — CUCTEMHAsl — CIYXKHUT JJIsI
OOIIEHUs Apa C OCHOBHOM MaMAThIO M MHTEP(PEHCHBIMU YCTPOUCTBAMHU, pyras —
BHYTPEHHSISI — MPeIHAa3HAYCHA UCKIIOYUTENIBHO JJIsl 0OMEHa CO BTOPUYHBIM KAIIIEM.

« B kopnyce mpoueccopa MHTETpUpOBaH CUHXPOHHBIN L2-k3m1 oObemom 256-
512 Ko6aiT, moakiItoueHHbIN K BHYTPEHHEH IIUHE.

« B cucremy KomaHj BBEIEHBl WHCTPYKIHUM YCJIOBHOW MEPECHUIKH JIaHHBIX,
MTO3BOJISIFOIINE COKPATUTH KOJIMYECTBO YCIOBHBIX MEPEX0JIOB.

J171s1 TOBBIIEHUST JOCTOBEPHOCTH 1MHA noaepxkuBaeT ECC-KOHTPOIIb.

IMopsinok BoINoJHEeHHsI pAadOTHI
1. 3amycTtuts nporpammy Everest (O0mas mamka\LLAI)

2. Haiitu u 3anucaTth B TeTpajb XapakTepucTuku nporeccopa (LII1):



2.1. Tun LIL
3.1. Ucxonnas yacrora.
2.3. KoIlI
2.4. Texuonorudeckuit mporecc (paccTosiHue MeXIy JOPOKKaMU B HAHOMETpax)
2.5. Pa3mep xoprmyca
2.6. KommuecTBO KOHTAKTOB (pin)
2.”7. Hanpsbkenue nutanud sapa HI1
2.8. MakcuMallbHO BO3MOXHAas TeMIeparypa sjpa
2.9. Texymas temnepatypa LT
[IpoBecTu TecTupoBanue oo1Iel mpousBoauTebHOCTH nporeccopa (Tect — CPU
Queen) 1 OTBETUTH HA BOMPOC: HAa KakoM MecTe Haxoautcs L1 B psy u3BecTHBIX
nporpamme Everest mpoiieccopos.
Coaep:xanue oryera.
OtueTt o 1abopaTopHOM pabOTE TOKEH COJIEPIKATD:

e 1ICJIb paOOTHI;

o UHIMBUyAJIbHOE 3aJIaHUE;

e OIIMCAHUE BBITIOJIHEHUSI MHIMBUAYAIBHOTO 3aJaHNS;

¢ OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI;

¢ BBIBO/JIBL.

KoHTpoJibHBIE BONIPOCHI

[TosicHuTe anropuT™ BBITIOTHEHUS KOMaH/] ITPOLIECCOPOM.
Korpga 1T moxet HayaTh mporpaMmy oOCTy>KMBaHUS TIPEPHIBAHUSA?
Kakoii u3 peructpoB Bxoaut B coctaB AJIY?

UewMm onpenensieTcs pa3psaaHOCTb peructpa’

AR

Onpenenure BaKHbIE XapaKTEePUCTUKHU JIJISI TPOIIECCOPA.
6. Kakue OCHOBHBIC MapaMeTpbl BKIIOYAIOT B TMOHSATHE MPOU3BOIUTEIBLHOCTH

KOMIIBIOTEPHOU CUCTEMBI?



IIpakTnyeckas padora 53
be3onacHOCTh U KOH(PUACHIHAIBHOCTh HHGOpMaMU (MCIOJIb30BAHHE

AHTHUBHPYCHBIX MPOrpamMm)

Heab 3aHATHA: U3YYUTh KIACCU(PHUKALUIO BHPYCOB, CHOCOOBI MX PaCHpOCTpaHEHUs, CIOCOObI
00pbOBI C HUMU; U3YyYUTh KJIAaCCU(UKALMIO M HA3HAYEHUE aHTUBUPYCHBIX IPOTPAMM.

TeopeTnueckne 0CHOBBI padoOTHI:
Haubonee 3amumnieHHbI KOMIBIOTEP — 3TO TOT KOMIBIOTEP, KOTOPBIM OTKIIOYEH OT CETH U 3alepT
B ceiid.
Ilonamue gupyca.

OdunmanpHOE MOSBICHUE 1ep8oc0 KoMnblomepro2o eupyca natupyercs 1981 romom, 3a10aro
10 BbIXoJa TmepBod Bepcur Microsoft Windows. OToT BHpyC, 3aMacKHpPOBaHHBIM O]
KOMIIBIOTEPHYIO UI'PY, aTakoBall HauOoJiee MONYJspHbIA KOMIIbIOTEP Toro Bpemenu — Apple 1L
PacnipocTpaHsicst oH ¢ uepenaiibeil CKOPOCThIO (C TOMOLIBIO JUCKET).

CoriacHo mojAcuYeTaM 3KCIEpPTOB, 00beM malware (OOMIETIPHHATOE Ha3BAaHHE BCEX BHJOB
BPEIOHOCHBIX MporpaMM) Bo3pactaeTr Ooinee yeM Ha 15 % B rox. CoryiacHoO JaHHBIM KOMIIAHUU
Sophos, pazpaboTunka aHTHBUPYCHBIX TPOTPAMM, Ka)IbIii IeHb MOSBISIOTCS MPUMEpPHO 30 HOBBIX
BHPYCOB, a MlepeueHb aKTUBHBIX BUPYCOB NomnoHseTcs 10 Thic. HOBBIX HAMMEHOBAHHI B TO/I.

Bupyc — 310 4acTh MporpaMMHOI0 K0/1a, KOTOpasi THpPaXHUPYETCs yTeM J100aBJIeHUs B Apyroi
00BEKT, OOBIYHO HE3aMETHO U 0€3 pa3pelIeHus MOIb30BaTeNs.

Berpeua koMmnproTepa ¢ BUpYyCOM BiI€YET HECKOJIBKO MOCIEICTBUM.
* [TosiBneHne HEOOBIYHBIX CUCTEMHBIX COOOIIECHUI.

* McueznoBeHue GailyioB WK yBEIMICHUE UX PA3MEPOB.

* 3ameanieHue pabOThl CUCTEMBI.

* BHe3anHblii HEAOCTATOK JUCKOBOTO MPOCTPAHCTBA.

* JIuck CTaHOBHUTCS HEJOCTYIHBIM.

Knaccugukauusa eupycos.

Bupycbl MOTYT OBITh Oe38pedHbIMU, MATIOONACHBIMU U PA3PYULUMETbHIMU.

Bupycsl Moryr 3apaxaTb IporpaMMHble (aiiabl, JIOKYMEHTbl (TaKk Ha3blBacMbIe
Maxposupycwvl) Win (paitioBsie U JUCKOBBIE CTPYKTYPhI HU3KOTO YPOBHS, TaKW€ KaK 3arpy30UHBIH
CeKTop WM Tabnuma pasmeuieHus ¢ainoB (Boot — supycwi). Paiinogvle supycvl 3apaxaroT
UCTIONTHUMBIE (Daiifibl, UMITAHTHPYSI B HUX OMACHBIM KOJA. BUpyChl MOTYT aKTUBHU3UPOBATHCS MPHU
3armycke MH(UIMPOBAHHOM MPOrpaMMBbl; TakXKe OHU MOTYT MOCTOSSHHO HaxOJUTHCS B MaMATH U
3apakaTh OTKpBIBaeMblIe MOJb30BaTeNneM (ailiibl UM co3aBaTh cBoM coOcTBeHHbIe. Kornma Bupyc
IIPOHUKAET B KOMIIBIOTEP, Ha KOTOPOM YyCTaHOBJIEHa cuctemMa Windows, OH MOXET H3MEHSTh
3Ha4YeHUs B CUCTEMHOM pPEEcTpe, 3aMellaTh co00i cucTeMHble (aiabl U BHEAPATHCS B MOYTOBYIO
mporpaMmy ¢ Ieibl0 JalibHeWmero pasmHokeHus (duepBu). Cemesbie 6upycvl OOWUTAIOT B
OTEepPaTUBHON MaMsTH KOMIIBIOTEPOB M HE KOMUPYIOT ce0s1 Ha HOCUTENu JaHHbIX. OHM OOUTAIOT B
CETH, KOTJa XOTs Obl OJIMH KOMIIBIOTEpP BKJIIOYEH, IOATOMY HE OMACHBI U MHAWBHYaJIbHOTO
nojb3oBareis. Bupyc He o0s3arenbHO mpeacTaBisieT co0oil OTAEIbHYIO MPOrpaMMy M He Bcerja
ABJISIETCS IECTPYKTUBHBIM IO CBOEH CYTH, BCE 3aBUCUT OT €r0 KOHKPETHOM Pa3HOBUIAHOCTU. XOTS
OCHOBHYIO YIpo3y MJid IIOJb30BaTelied IMPEACTABISIOT HMEHHO KOMIIBIOTEPHBIE BHPYCHI,
CYIIECTBYET HECKOJIbKO BUJIOB BPEIOHOCHBIX MPOTpamM:

Tpoanckuii koub MPEACTaBIsIET OO0 KOMIBIOTEPHYIO MPOrpaMMy, KOTOpas MacKUpyeTcs
WIM CKPBIBAETCS B yacTH mporpammbl. HekoTopsie Gpopmbl TPOSHCKHX KOHEH MOTyT OBITH 3ampo-
IrpaMMHPOBAHbI Ha cCaMOpa3pylIEHHE U HE OCTaBJISIIOT HUKAKUX CIEI0B, KpOME MPUUYUHEHHBIX MU
paspymieHnii. HekoTopble Xakepbl HCHOJIB3YIOT TPOSTHCKUX KOHEH IJId TOJYYEHHUs Mapojied Hu
OTCBUIKM HMX OOpaTHO Xakepy. Kpome TOro, oHM MOTYT HCIONB30BaThbcs sl OaHKOBCKUX
MOILIEHHUYECTB, KOT/1a HeOOJIbIINE CYMMbI J€HET CHUMAIOTCS C 3aKOHHBIX CUETOB U MepeaaroTcs Ha
CEKPETHBIN CUeT.

Yepsu npeAcTaBIAIOT cO00W MporpamMmbl, KOTOpbIE pa3pylIaloT KOMIBIOTEPHYIO CHCTEMY.
OHU MOTYT MPOHHUKATH B MPOrPaMMbI 0OOPaOOTKH JaHHBIX M MOAMEHSITh WIH pa3pyllaTh JaHHEIE.




Kak BupyCBI, OHU MOTYT NPHYUHATH OOJBIINE Pa3pyIICHHs, €CIH UX HE OOHAPYKHUTHb BOBpPEMS.
HamHOro mnpome JIUMKBUAMPOBATH YEPBS WIM TPOSHCKOTO KOHS, €CIM CYIIECTBYET TOJIBKO
€MHCTBEHHAs KOIUS IPOrPaMMBbl-pa3pyLINTENs.

Jlocuueckue 60m6b1 10JOOHBI IPOrpaMMaM, MCIIOJIb3YEMbIM JJIsl TPOSIHCKUX KOHEH. O1HaKo
Joruyeckue 60MObI UMEIOT TaliMep, KOTOPBIN B3pHIBAET UX B 3aJaHHYIO IaTy U Bpems. Hampuwmep,
Bupyc Michelangelo umeer Tpurrep, ycTaHOBJICHHBIM Ha JIEHb POXKAEHUS 3HAMEHUTOTO Xy0KHUKA
Mukenanmkeno — 6 mapra. Jlornueckue 60MOBI 4aCTO UCTIONB3YIOTCS HEIOBOJIBHBIMH CITYKALIHUMH,
KOTOpBIE MOTYT YCTAHOBUTh HMX Ha aKTHUBALMIO IIOCIE TOrO, KaK OHHM OCTaBAT KOMIIAHHMIO.
Hanpumep, norndyeckas 6om0a MOXKET «B30pBaThCS», KOTAA UMS 3TOTO CIYKAIIETO MCKII0YACTCS
U3 TUIATE)KHOW BeOMOCTH. braromapsi BCTpOGHHOMY MEXaHM3MY 3a/I€P)KKH, JIOTHMYECKHe OOMOBI
aKTUBHO HCIOJB3YIOTCS JJs IIaHTaxa. Hampumep, IIAHTa)KUCT MOXKET IOCHIaTh COOOIIEHUE,
rOBOpsIEE, YTO €CIM €My OyAeT BbIIIJIaueHa ONIpeieCHHas CyMMa JEHEr, OH IPEeIOCTaBHUT
MHCTPYKLHUIO JJIs1 OTKJIFOUYEHUS JIOTUYECKOH OOMOBI.

Ilymu nponuxknogenua eupycosé 6 Komnviomep.

Bupycel nomagaroT B Bally KOMIBIOTEPHYIO CHUCTEMY M3 MHOXECTBAa pPa3HOOOpPAa3HBIX
UCMOYHUKO8 — WCIONHIAEMBIX TIpOrpaMM, MporpaMM H (HailioB, TepeaaBaeMbIX BaM, WIIH
IPOTrpaMMHOTro obecrieueHust, IpruoOpeTaeMoro B apXMBUPOBAHHON (hopMe.

T'ubkue Oucku u KOMRaKm-oucKu MOTYT XPaHUTh (HAIIbI JaHHBIX, IPOTPAMM U MIPOrPAMMHOE
o0ecrieyeHre onepalMoHHbIX cucTeM. [ MOKUIl UCK COCTOUT M3 3arpy304HOIO CEKTOpPA U JIaHHBIX.
[Ipy HEOOXOOMMOCTH, B 3arpy304HOM CEKTOPE MOXKET XPAaHHUThCS HHGOpMAIMs, HYKHas JUIs
3arpy3ku komietorepa. Kpome toro, 31ech ke XxpaHuTcst nHpopMalus o pa3zaenax, MHGopMarus mno
YIIPaBJICHUIO 3arpy3Koil W MHGopManus o pazmemeHun (aiiaos. J[aHHBIE TPEACTaBISIIOT COOOi
BCIO TY COJEp)KaTelIbHYI0 HMH(pOpMAalMI0, KOTOpas XpPaHUThCS Ha THOKOM aucke. OuyeHb JIeTKO
pacIpocTpaHsIOTCA BUPYCHI € (pem-KkapT.

N3n10651€HHBIM MECTOM OOUTAHUSI BUPYCOB SIBJISIFOTCS 3arPY30UHbIE CEKTOPA U MCIIOJIHSAEMbIE
¢aiinbl, XpaHuMmble Ha rMOkoM nucke. [lomelieHHble B 3arpy304HOM CEKTOpPE, BUPYChI MOTYT
3aIlyCKaThCsl MIPU 3arpy3Ke CUCTEMbI C JUCKEThl. BUpYChI, MOMEIIEHHBIE B HCIIONHAEMbIE (ailiibl,
3aI1yCKar0TCsA BMECTE € 3apPaKCHHOM NIPOrpaMMOM, I10CJIE Yero HAYMHAIOT CBOIO JESTEIbHOCTD.

Ecnu B soxanvnoii cemu 3apaxEH XOTS Obl OJMH KOMIIBIOTEP, TO BHPYC MOMEHTAJIBHO
pacIpoOCTPaHUTCS U HAa BCE OCTaIbHbIE KOMIIBIOTEPHI.

Humepnem TPpeNoOCTaBUI  TOJb30BATENSIM HOBBIE BO3MOYKHOCTH, KOTOpBIE YBEJINYMBAIOT
MOTEHLIMAIbHYIO OMACHOCTh MPOPEX B CUCTEME 3alIUTHI OT BUPYCOB.
Mecma ooumanus 6upycos.

MecTto obuTaHus BHUpyca CBSI3aHO C €ro (PyHKIIMOHHMPOBAHHUEM CaMbIM HEMOCPEICTBEHHBIM
00pa3oM (Kak M y HaCTOSIIMX KHUBBIX BUPYCOB). BUpycHbIe aTaku MOXKHO Jaxe KiacCu(pUIupoBaTh
10 MECTY UX PACIOJIOKEHHs B KOMIIbIOTEpe. THUIIbI BUPDYCHBIX aTaK: amakxa 3a2py304H020 CeKmopa,
unguyuposanue gaiina; amaxa ¢ UCHOIb308aAHUEM MAKPOCOS.

Bupycsl 3arpy304Horo cekropa HHGUUIUPYIOT 3arpy304HbIN CEKTOP WUJIU TJIaBHYIO 3arpy30UHYIO
3alMch KOMIBIOTEPHOM cucTeMbl. Korja KOMIBIOTEp 3arpykaercsi, BHpYyCHas Iporpamma
aKTUBUpyeTcsi. BUpychl 3arpy304HOrO CEKTOpa IMpeXJe BCEro MEepeMElIaloT B APYroe MeCTO
3aMMCBhIBAIOT MCXOAHBIM 3arpy304HbIi KOJ M 3aMEIIaloT ero MHQUIUPOBAHHBIM 3arpy304HbIM
koznoM. MHpopmanus MCXOQHOTrO 3arpy304HOro CEKTOpa MEPEHOCHUTCS Ha JPYrod CEeKTOp JUCKa,
KOTOPBII MomMeuaeTcst Kak JAe(eKkTHas o0IacTh TUCKa U Jjajiee He UCTI0NIb3YeTCH.

ITockonbKy 3arpy304HBI CEKTOp — MEPBBIN 3JIEMEHT, 3arpy»KaeMblil IIPU 3aIyCKe KOMIIBIOTEPA,
oOHapyKeHHe BUPYCOB 3arpy304HOTO CEKTOpa MOKET OKa3aThCcs HeNerkod 3anaueil. Bupycobl
3arpy304HOrO CEeKTOopa — OJMH U3 CaMblX MOMYJISIPHBIX THUIOB BHUpPycoB. OHU MOTYT
pacrpoCTpaHATbCS IYTEM HCIHOJIb30BaHUS WHQHUIMPOBAHHBIX THOKUX JUCKOB TMPH 3arpyske
KOMIIBIOTEpPa. JTO MOXKET JIETKO MPOM30MTH, €clii MpU Iepe3arpy3ke KOMIbIOTepa TMOKUN JHCK
BCTaBJIEH B JUCKOBOI.

Bupycel, wuHQuuupytone ¢ainbl, HOpaxawT ucnonusemvie gatinel. OHHU  MOTYT
aKTUBUPOBAThCS TOJBKO MPH HCIoNHEeHUH (aitna. Yame nmpounx nopaxarorcs (aidisl Tunos COM,
EXE, DLL, BIN, SYS u VXD. Bupycel, unpunupyroume @aiibl, MOTYT CTaHOBUTHCS
PE3UICHTHBIMU M INPUCOECOUHATHCA K JPYTMM  HUCHOJHSAEMBIM IporpaMmamM. Bupycsl,
uHunupytoue (¢aiiabl, 0OBIYHO 3aMEHSIOT MHCTPYKIMH 3arpy3KH IMPOrpaMMbl UCIOJIHSEMOTO




daiina coOCTBEHHBIMH MHCTPYKLHMSAMH. 3aT€M OHH MEPEHOCIT UCXOAHYIO MHCTPYKIHUIO 3arpy3KH
mporpamMmbl B JIpyrod paszaen Qaima. DTOT mpolecc yBeTudMBaeT pasmep daiijga, 4TO MOXKET
IOMOYb OOHAPYKEHHIO BUpYCa.

Bupycbl B 0CHOBE KOTOPBIX JIEKAT MAaKpPOCHI (Maxkpogupycwvl), UCIOIHAIOT HEMPETyCMOTPEHHBIE
JEHCTBUS IIyTEM HCIOJB30BAaHUS MAaKpOS3bIKAa NPWIOKEHHUS JUISI CBOETO pacHpOCTpaHEHUs
nokymeHTel. OHu Moryt, Hanpumep, uHbuimporath (aitiel .DOT u .DOC npunoxxenns Microsoft
Word, a takxe daiinsr Microsoft Excel. 3Tu BUpychl OTHOCSTCS K MEXKIIAT(GOPMEHHBIM BUPYCaM U
MOTYT HH(MUIIMPOBATh Kak cucTteMbl Macintosh, Tak u PC.

[Tpoune BUpychl MOT'YT UMETh YEPTHI OJJTHOTO MJIM HECKOJIBKHUX ONHUCAHHBIX BBILLIE TUIIOB.

Bupycvi-nesuoumku (KaproHHOE Ha3BaHUE — «CTEJIC-BUPYCH») MpHU paboTe MBITAIOTCS BCS Kak
OT OIEPAllMOHHOW CHCTEMBI, TaK U aHTUBUPYCHBIX MporpaMM. UTOObI MepexBaTUTh BCE MOMBITKH
UCIIOJIb30BAaHUsl OINEPALMOHHON CHUCTEMBl, BHUPYC JAOJDKEH HAaXOOUThCS B IaMATU. Bupycel
HEBUJUMKHU MOTYT CKPBIBaTh BCE€ U3MEHEHHUSI, KOTOPbIE OHH BHOCST B pa3Mepbl (paiiyioB, CTPYKTYpy
KaTaJoroB WM HHBIE pa3feiibl ONEPAallMOHHOM CHCTEMbl. OJTO 3HAUUTENBHO 3aTPYAHSIET HX
oOHapyxeHHre. YToObl OJOKHMPOBAaTH BUPYCHI-HEBUJIUMKH, UX CJIEIyeT OOHApY>KUTh, KOTJa OHU
HaXOJATCS B IAMSATH.

3awugposannvie supycol Bo Bpems paboThl UPPYIOT CBOM BUPYCHBINA KOJ, YTO MO3BOJISIET UM
[PEeIOTBPAaTUTh OOHAPYKEHUE U PACIIO3HAHUE BUpYCA.

THonumopgHule upycol MOTYT U3MEHSTH CBOM BHEIIHUI BHUJI IPHU KaK10M UH(puuupoBanuu. s
W3MEHEHHS BHEITHETO BU/A M 3aTPYIHEHHsI OOHAPYKEHHUS OHU HCIOJIB3YIOT MEXaHU3Mbl MyTaIlUH.
[TonumopdHbie BHPYCHl CIOCOOHBI MPUHMMATH Oo0Jiee ABYX MHIUIMAPJOB Pa3IUYHBIX (HOpM,
MOCKOJIBKY TPH KaXKJI0M UH(PHUIUPOBAHUH U3MEHSIOT aJITOPUTM MHU(PPOBAHHE.

MHozokomnonenmuule 8upycbl UHGUIUPYIOT KaK 3arpy304HbIE CEKTOPBI, TaK U UCIOIHSIEMBIE
¢daiinbpl. OTO OOUMH M3 CaMbIX CIOXKHBIX Il OOHAapyKE€HHsS BHPYCOB, IIOCKOJIBKY MHO-
TOKOMIIOHEHTHBIE BHUPYChl MOTYT COYETaTh HEKOTOPbIE WJIM BCE METOAbl CKpBITUS CBOEH
NeSITeIbHOCTH, TIPUCYIIHE BUPYCaM-HEBUANMKAM U IMTOJIMMOP(GHBIM BHPYCaM.

Camoobnosnaowuecs @upycvl, KOTOpble TOSBHIUCH B CaMoO€ TOCJeIHee BpeMsi, CIIOCOOHBIE
CKPBITHO OOHOBIIATHCA Yepe3 VIHTepHET BO BpeMsi CEaHCOB CBSI3H.

Ilpoodnemul.

Hosvie supycvi. Curnatypbl HOBBIX BHUPYCOB MOSBISOTCA mnocTossHHO. Korma paspa-
OaTbIBaeTCS HOBBIM BHPYC, Pa3paOOTUYMKKU aHTUBUPYCHBIX MPOTPaMM JOJKHBI «pa300paTh» ero Ha
COCTaBHbIE YaCTH, NpOaHAIM3UpPOBATh IMOBEAEHHE, 00aBUTh €ro CHUrHATypy B 0a3y JaHHBIX
aHTUBHUpYCa M OMyOJMKOBaTh JaHHOe OOHOBIeHHe. [lake ecnu Balla aHTHBHPYCHAsl MporpamMma
HACTpOEHa Ha peryysipHOe OOHOBJIEHUE, KAKOI-TO KOPOTKUN MEPHOJ] BPEMEHHU Bbl HE 3aIMILEHBI OT
HOBEUIIMX BUPYCOB. JTa mpoljeMa MOMKET MOKa3aTbCs HE CTONb CEpbe3HOM B MOMEHT Hauana
pacnpocTpaHeHus BUpyca.

[lockonbKy HOBBIE BHPYCBHI HOSIBJISIFOTCSI HENPEPBIBHO, HUKOIZIA HE CTOUT PaCCUUTHIBATh
TOJIbKO Ha aHTUBUPYCHYIO Mporpammy. Jlas co3iaHusi HECKOJIBKUX YPOBHEH 3alIUThl HEOOXOAMMO
OJIOKMPOBATh UCIOJHAEMbIEC ITOYTOBBIE BIOXKEHUS M YCTAaHOBHUTH BCE HEOOXOJMMbIE OOHOBIIEHUS
0€30MacHOCTH.

Jlooicnvie _mpesoeu. VIHOTIa aHTUBUPYCHBIM CKaHEep MOXET HPUHATH OOBIYHBIN (ailn 3a
MH(QUIMPOBAaHHBIN, ecny 0a3a JaHHBIX aHTUBUPYCA COAECPKUT HEKOPPEKTHOE ONHMCAHUE BUPYCHOMN
IPOTPaMMBbI WM €CJI AJITOPUTM 3BPUCTHUYECKOT0 aHATTM3ATOPa CKaHEpa COJEPKHUT OLITHOKH.

eiicmeusa anmusupycuvix npozpamm.

AHTUBHpYCHasl TporpamMma JO0JDKHA BBIMOJHATh MPU OCHOBHble 3adayu: OOHApYKEHUeE
BHpYCa, yJaJIEHUE BUPYCA, IPEBEHTUBHAS 3alUTa.

Uto06bl IPEeIOTBPAaTUTh BUPYCHYIO aTaKy, aHTUBUPYCHAsl IpOrpaMMa peau3yeT MHOHCECMBO
PA3IUUHbLIX Memo0og OOHapyXeHHs. Pa3inuuyHble aHTUBUPYCHBIE MpPOrpaMMbl HCHOJB3YIOT He-
KOTOpBIE MJIM BCE METOJIbI U3 CIAEAYIOLIEH TPYIIIbL.

Ckanuposanue yugposou cucHamypbl WCHOIB3YETCS A WACHTHU(PHUKAIUKA YHUKAIHLHOTO
nuppoBoro koma Bupyca. lludpoBas curHaTypa mpencTaBiseT CcoOON  IMpenBapUTENbHO
YCTAQHOBJICHHBIN IIECTHAALATEPUYHBIN KOJ, HAIMYME KOTOPOro B (hailie CBUAETENLCTBYET O €ro
3apakeHuu BHpycoM. CkaHHMpoBaHHE LMQPPOBOM CHUTHATYPHl MpPEJICTaBIseT cOOOW B BbICIIEH




CTETIEHU YCIEUIHbI MeTon wuaeHTHU(UKauuu BupycoB. OH, OIHAKO, BCELEJIO 3aBUCHUT OT
HNOJECP)KKH 0a3bl JaHHBIX C LHUQPOBBIMM CUTHATYpaMH BHPYCOB M TOHKOCTEH MeXaHU3Ma
CKaHUpPOBaHUA. BO3MOXKHO JI0’)kHOE 0OOHApyKEHHE BUPYCa B HEMOBPEKICHHOM (paiiie.

Dspucmuyeckuti ananu3 (WM CKaHUPOBAHUE 110 3aJJaHHBIM IIPAaBUJIAM) BBINOJIHSAETCS OBICT-
pee, 4eM CKaHHpOBaHHE OOJBIIMHCTBOM TPATUIIMOHHBIX METOAOB. DTOT METOJ UCHOJIB3YyeT Habop
npaBui Ui 3¢ (eKTuBHOro aHanu3a GailyioB ¥ ObICTPO 0OHAPYKUBAET MOJO3PUTEIbHBIN BUPYCHBIN
koa. Kak ormeueno B [9], Bce 3BpHCTHYECKHE METOJAbI B TOW WIM WHOW (hOpME BBIIOIHSIOT
SMYJIMpOBAaHUE MCIOJHEHUs Koja Bupyca. [losTomMy, NpH HaaMYUM HEKOTOPOrO OIbITA,
pa3paboTYMK BUpPYCa MOXKET 3alIUTUTh CBOE <«M3JENUE» OT OOHAPYKEHHS 3BPUCTHUYECKUM
AQHAIN30M. DBPUCTUYECKUN aHAJIU3 CKJIOHEH K JIOXKHBIM TPEBOTaM, M, K COXAJIEHUIO, 3aBUCUT OT
KOPPEKTHOCTH Habopa MpaBuJl BBISBICHHS BUPYCa, KOTOPbIE BCE BPEMsI U3MEHSIOTCSL.

Hccnedosanue namsamu — eme OIUH METOJI, OOBIYHO YCIELIHO NMPUMEHSEMBbIH 11 0OHapy-
oenst BUpycoB. OH 3aBUCUT OT PACIO3HAHUSI MECTOIOJIOXKEHHUs M3BECTHBIX BHPYCOB M UX KOJOB,
KOTJ]a OHM HaxoAdTcs B maMsaATd. M XOTs uccinenoBaHWe MaMsATH OOBIYHO MPHUBOAMT K YCIEXY,
UCIIOJIb30BaHUE TAKOI'O METO/Ia MOKET OTPeOOBaTh 3HAYUTENIBHBIX PECYPCOB KoMIbIoTepa. Kpome
TOT'0, OH MOYKET BMEILIMBATHCS B HOPMAJIbHBIN X0/ BBIIIOJHEHUS Ollepaliiil KOMIIbIOTEPA.

Monumopune npepviganuii paboTaeT MyTeM JIOKIW3aUUU U NPEAOTBPAILIEHUS BUPYCHBIX
aTakK, UCTIONB3YIONINX BBI30BBI MPEPhIBaHUN. BBI30BBI pEphIBAaHMA PEACTABISIIOT COOON 3ampOChI
pasinyHbIX (DYHKIMA Yepe3 CUCTEMHBbIE IpepblBaHUS. MOHHUTOPUHI IpepbIBaHUM, I[0100HO
MCCJIEJOBAaHUIO NAMSTH, TAK)KE€ MOXKET OTBJIEUb 3HAUMTEIbHBIE CUCTEMHBIE pecypchl. OH MOKET
CTaTh IPUYMHOM MPOOIIEM MPH JIEraJbHbIX CUCTEMHBIX BbI30BaX U 3aMe/UINTh paboTy cucTeMsbl. 13-
3a OOJIBIIOTO YHCIIa BUPYCOB U JIETAILHBIX CHCTEMHBIX BBI30BOB, MOHUTOPUHT NPEPHIBAHUN MOKET
UCTIBITHIBATh TPYAHOCTH B JIOKAJIU3ALIUU BUPYCOB.

Konmponv _yenocmnocmu (M3BECTHBIM TakXKe KaK GblYUCIEHUE KOHMPONbHLIX CYMM) IIPO-
CMaTpHUBaeT XapaKTEepUCTHKH (aillIoB IporpaMM U OmpeAesseT, ObUIM M OHU MOAU(DUIMPOBAHbI
BUPYCHBIM KOJIOM. OTOT METOJ HE HYXXJIAeTcsi B OOHOBJIEHHM NPOTPaAaMMHOIO OOecreyeHMUs,
IOCKOJIBKY HE 3aBUCUT OT LU(POBBIX Nojmnuceit BupycoB. OAHaKO OH TpeOyeT OT Bac NOAEPIKaHUS
0a3pl TaHHBIX KOHTPOJBHBIX CyMM (haiyioB, CBOOOIHBIX OT BUPYCOB. KOHTpPOIJIb ETOCTHOCTH HE
crioco0eH 0OHapyKUBaTh [TACCUBHbIE U aKTUBHBIE BUPYChI-HEBUAUMKH. Kpome TOro, oH HE MOKET
UACHTU(PUIINPOBATH OOHAPYKEHHBIE BUPYCHI 10 UMEHAM MJIU THIIaM.

HenpepbIBHON KOHTPOJb MOXET OBITh HEMOAXOMALIMM CPEACTBOM JJIsi JIOMAIlHEero
UCIIOJIb30BaHUs, ITOCKOJBKY MOXKET IPUBECTH K 0O0paboTKe CIMIIKOM OO0NbIIOro o0beMa
uHpOpMalKK, a 3TO 3aMeIssieT paboTy KoMmmbloTepa. Ha KiMeHTCKoM MaluHe npeanodTuTe/bHee
KOH(UTYypHpOBaTh aHTUBUPYCHYIO NPOrpaMMy Ha 3aIllycK B ompenaeiaeHHoe Bpems. Hanpumep, ona
MOJKET 3aIlyCKaTbCs MPH 3arpy3ke KOMIBbIOTEO WIIM CUUTBIBAHUU HOBOTO (paiina ¢ ruékoro nucka. B
HEKOTOphIX mnakerax (Hampumep, Norton AntiVirus u MacAfee VimsScan) ucnons3ytoT MeTof,
W3BECTHBII KaK CKaHMPOBAaHUE IO PACIMCAHUIO, AJI BBINOJHEHMS ITOMCKAa BUPYCOB Ha KECTKOM
JUCKE B 3a/laHHble IepuoJbl BpeMeHu. Ele oIuH MeToJ 3aKioyaeTcsl B HMCHOJIb30BaHUU
AQHTUBUPYCHOM IPOrpaMMbl B IIEPUOJ NIPOCTOsI KOMIIbIOTEpa. Hanpumep, ero MOXHO MCIIONb30BaTh
KaK 4acTh MPOTrpaMMbl IKPaHHOMN 3aCTaBKH.

OcnogHble nPUHUUNBL KOMNbIOMEPHOU €30naAcCHOCHIU.

OOyunTte BceX, KTO IOJIb3YeTCS BalllUM KOMIBIOTEPOM WM CEThIO, OCHOBHBIM IPHHIIMIIAM
o0ecrneyeHns KOMITbIOTEPHOU O€301MacHOCTH.

YCTaHOBUTE aHTHUBHPYCHYIO IpOrpaMMy Ha KOMIBIOTEpP. YCTaHOBUTE Ha KOMIBIOTED
MePCOHAIILHBIN OpaHIMay?p.

HactpoiiTe moYTOBBIM KIMEHT TaKUM 00pa3oM, 4TOOBI OH OJIOKHMPOBAN MM TIOMEIIal B OT/IEIbHBINA
KaTaJIoT BCE ITOTCHIITUAJIBbHO OIIaCHBIC BJIOKCHUS.

He mone3yiitrece nuckamu, auckeramu, ¢ueni-kaptaMu, KOTOpIMH Bbl monb3oBaiuch B
3apaxénHbIxX [IK, He mpoBepUB NX Ha HAJINYME BUPYCOB U HE BBIJICUYHB HX.

He nonnasaiiTech Ha COMHUTEbHBIE TPEUIOKEHUS B IHTEpHETE: MPOCMOTP MHTEPECHOTO (UIbMa
VI YCTAaHOBKA OECIUTATHOW IPOTPAMMBI U T.I1.

Hacrpoiite cBoe anTuBHpycHoe 1O Takum 00pa3oM, 4TOOBI BBITOIHIOCH PETysipoe 0OHOBIIECHHE,
KaKk MUHHUMYM pa3 B HEJEIIIO.




Hcnone3yiiTe aBTOPUTETHBIE HMCTOYHUKH WH(POPMAIUU O KOMITBIOTEPHBIX BHPYCAX M IOKHBIX
TpeBOTax».

[Tonp3yiiTech MmporpaMmMaMy JJIsi PE3EpPBHOTO KONMUPOBAaHHs JaHHBIX. Pa3paboTtaiite miaH
BOCCTAHOBJICHHSI CUCTEMBI Ha CIIy4ail BUPYCHOM aTakH.

3ameuanue. B P® oTHOIIEHUS MPOU3BOAUTENCH M paclpocTpaHUTENEH BUPYCOB C OOIIECTBOM
peryaupyroTcs cratbeir 273 YroloBHOTO KOACKca, riacsiiei cienyromee: «Cozoanue npocpamm
onst OBM unu énecenue usmeneHull 8 yce cyuecmayroujue npocpammsl, 3a6e00Mo NPUGOOSUUX K
HeCaHKYUOHUPOBAHHOMY  YHUUMOJICEHUIO, OJIOKUPOBAHUIO, MOOUuUKayuu Ui KonupoeaHuro
ungopmayuu, napywenuro pabos IBM, cucmem IBM unu ux cemu, a pasno ucnonvzosanue audo
pacnpocmpanenue maxkux npocpamMm Ui MAWUHHLIX HOCUmMenel ¢ MAaKuMu npocpammamu
HAaKazvleaemcs. auuienuem ceo600vl Ha cpoxk 00 3-x aem co wmpagom om 200 oo 500
MUHUMATBHBIX PA3MEPOS ONAAmMbl mpyod...». AHAIOTHYHbIE 3aKOHBI IPUHSATHI U B IPYTrUX CTPAHAX.

IIOPAJIOK BBIIIOJIHEHHUA PABOTbI
[TocmoTpuTe, Kakue aHTUBUPYCHBIE TPOrpaMMBbl ycTaHOBIIEHBI Ha Bamem [1K.
Otkpoiite nporpammy ESET NOD32 Antivirus 1 U3y4ute OKHO IPOTPaMMbI
3. Tlouuraiite mHpopMmanuto Ha BkIaakax: CocrosHue 3amuthl, OOHOBIeHHME, Hactpoiika,
CnyxeOHble mporpaMMmel, CripaBka v MOAECPIKKA.
4. Tlocmotpute Ha Bkiagke HacTpoiika, Bce 7Tu OMNIMM BKJIIOYEHBI: 3aluTa B PEKUME
peaIbHOTrO BpEMEHH, 3allluTa 3JIeKTPOHHOM 1MoYThl, 3amura ocTyna B MHTepHeT.
5. Bxmiounte Briagky CkanupoBanue [IK. Bribepute BBIOOpOYHOE CKaHMpPOBAHHE.
[IpockanupyiiTe AUCK JIOKaIbHBIN D.
6. Iloka maér ckanupoBaHue, U3y4uTe coliepkumoe Bkiaaku CiyxeOHble mporpammbl. Kakue
(aiinel ObUTM TOMEIIEHBI HA KapaHTHH?
7. llocne oxOHUaHUS CKaHUPOBAHUS JIOKATBHOTO JIMCKA MPOCKAHUPYHTE CBOIO JIHCKETY.
PesynbTaThl cCkaHUPOBaHUS JUCKA U IUCKETHI 3aIMUILNTE B OTYET.
8. B paznene CrpaBouHOI cHUCTEMBI MpOTrpaMMbl HaiinuTe MHGOPMAIUIO O TOM, Kakue mpu
VPO8Hs ouucmKy MOAJIEPKUBAET IPOrpaMMa U 3alIUIINTE 3TY UHPOPMALUIO B OTUET.
9. W3yuute pasnen crpaBku Beedenue 6 unmepghetic noivzosameris.
10. Uzyuute pazaen cripaBku [Ipedynpescoenuss u y8eOoMIeHUs.
11. B cnyxeOHbIX nporpammax B [lnanupoBiiyke nountaiTe, Kakue 3aJauu 3alyIaHUPOBAHbI HA
Onmkaiiiiee Bpemsl U 3alMIIUTE 3Ty UH(POPMAILIUIO B OTYET.
Tpebdosanua Kk omuémy:
3anuiuuTe, rA€ MOTyT OOMTAaTh BUPYCHI.
3anuuuTe, Kak BUPYChl MOTYT NPOHUKHYTH B I1K.
3anuiuTe, KaKue TUIbI BPEJOHOCHBIX IporpamMm Bel n3yunin.
3anuIIuTe pe3ysbTaThl BHITOJHEHUS IIYHKTA 7.
3anuiuTe MHPOPMAILIHMIO U3 MTYHKTA 8 BBHIIIOJHEHUS paOOTHI.
3anumure uHGOpManuio U3 MyHKTa 10 BBINONHEHUS 33JaHUA: O 4YEM MOXKET MpeayNnpexIaTh
porpaMma MoJb30BaTes.
3anumure MHGOpMaIHIo U3 MyHKTa 11 BBINOIHEHUS 3aaHuUS.

N =

Konmponasnsie gonpocel.

Urto Takoe Bupyc?

Kakwue pazHoBugHoctu BupycoB Bl 3HaeTe?

Kak Bupychl Kj1accupUIMPYIOTCS 110 cpeaie OOUTaHus?

Kak Bupychl K1accu(UIMPYIOTCS IO CTENIEHH BPEAHOTO BO3ACHCTBUA?
Kaxne Buzbl Bpe1OHOCHBIX ITporpamm Bel 3Haere?

Kak Bupycsl mackupyrorcs?

Korma oGHapyuiau nepBwiid BUpYC?

Kak Bb1 tymaerte, 3aueM n300peTaroT BUpYChI?

Kakwue neficTBust MOTYT BBINOJIHATH AHTUBUPYCHBIE TPOTPAMMBI?
Kakue Tpu 3a1auu 10JKHA BBINOIHATh aHTUBUPYCHAs IIporpamma?
Kak obecnieunts 6e30macHOCTh cBOei nHpopmarmu?
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