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IlepeyeHb NPaAKTHYECKUX U JA0OPATOPHBIX padoT

Ne paGoTbr HazBanwue paboTsl O0BEM yacoB Komnerenumn
Ha
BBITIOJIHEHHE
paboThl
1 IIpakTnyeckas padora 1 Pacuer yncieHHOCTH 2 OK 7, 1IK 3,

pabotHuKoB, HeoOxoauMbIX 1i1s1 TO TIK,
y4uuThIBas periament Th

2 IIpakTuyeckasi padora 2 [leproaguyHocTsb 2 1IK3.10K8,9
npoBeacHus TO, opranuzaius pador,
MaTepuatbHO-TEXHIUUECKOE 0OecTieueHHe.

3 IIpakTnueckas padora 3 Co3gaHue TOUKH 2 ITK3.10K8
BOCCTAHOBJICHUSI CHCTEMBI

4 IpakTuyeckas pa6ora 4 VzyueHue 2 OK4,7,TIK 3,3
POrpaMMbl TECTUPOBAHUS i BOCCTAHOBIICHHUS

5 IIpakTnyeckas padora 5 TectupoBanue 2 1IK3.1, OK9
POrpaMMOil TECTUPOBAHHUS ¥ BOCCTAHOBIICHHUS

6 IIpakTnyeckas padora 6 Uncrausauus u 2 1IK3.1, OK5
HACTPOWKA aHTHBUPYCHOW TIPOTPAMMBI.
JlnarHocTrka paboTOCIIOCOOHOCTH KOMITbIOTEpA

7 IIpakTnueckas padora 7 Unctamuauus u 2 OKS5, 11K 3,3
HaCTpPOIKa aHTUBPEIOHOCHO MTPOTPaMMBbl
Jlnarnoctrka paboTOCIOCOOHOCTH
KOMITBIOTEpa

8 IIpakTuueckas padora 15 Yrunuzanus 2 I1K3.1, OK1
HeucnpaBHbIX 27eMeHToB CBT, pecypco- u
AHEprocOeperarommue TeXHOJIOTHN
ncnonk3oBanusa CBT

9 IIpakTHyeckas padora 9 3aMeHa )KECTKUX 2 OK9, TIK 3,3
TIICKOB
10 IIpakTnueckas padora 10 Pacuer 2 OK21IK 3,3

notpebnsemoit mourHoctu 1K mpu
noakiroueHuu UBII.

11 IIpakTnueckas padora 11 ccnenosanue u 2 OK41IK 3,3
aHanu3 cTpyKkTypHoil cxemsl [1K, cucteMHbIX
IUIaT Pa3INYHBIX POpPM-(aKTOPOB

12 IIpakTuyeckas padora 12 Ananus 2 1IK3.1, OK3
KOHCTPYKTHUBHBIX OCOOCHHOCTEH CHCTEMHBIX




I1aT.

13

IIpakTnueckas padora 13[loaxntouenue
untepgeiicos u muH [1K. U3yuenue
XapaKTepUCTUK UHTEp(ecoB

IIK 3,2, OK9

IMpakTnyeckas padora 14 3HaKOMCTBO ¢
cucteMHbIMU MuKpocxemamu (Chipset) u
APXUTEKTYPOH CUCTEMHBIX MUKPOCXEM

OK4,IIK 3,3

IIpakTuyeckas padora 15 Yrunuzauus
HeucnpaBHbIx 35ieMeHToB CBT, pecypco- u
sHeprocOeperamre TeXHOJI0TUN
ucnons3oBanusi CBT

OK71IIK 3,3

IIpakTnyeckas padora 16 3amena 6oka
nutanusd. HoBuHku cpeau 0JI0KOB MUTAHUSL.

OKS, IIK 3,3

IIpakTHyeckas padora 17 3amena
HAKOMNUTEJIEH Ha )KECTKUX MAarHUTHBIX TUCKaX U
noakiaroueHne Hakonureiaei Kk 11K,

I1K3.10K4

IIpakTnyeckas padora 18 Pacuer
notpebnsemoit morHoctu [1K.

OKS5,8

IIpakTnyeckas padora 19 M3ydyenne HOBOI
CEPBUCHO anmaparypbl, THCTPyMEHTOB H
npubopoB

OK2,5, TIK 3,3

IIpakTnyeckas padora 20 YcraHoBka
CHCTEMHOH IIaThl B CHCTEMHBIH OJI0K U
YCTPOMCTB BBOJA-BBIBOJA.

OK 2, IIK 3,3

IIpakTnyeckas padora 21 TexHuueckoe
o0CITy>)KUBaHHE BEHTUJIATOPA. Y CTAaHOBKA
MOZYJISl OIEPATUBHOM MAMSATH. 3aMEHA
BUJICOKAPTHI

K 3,3

IIpakTnueckas padora 22 [Ipodunaktuka
kiaBuatypsl. Ounctka CD npuBoga ot
OCKOJIKOB.

OKl1

IIpakTuyeckas padora 23TectupoBanue
nporpammamu cpencts [1K

IIK3.1, OK5

IIpakTuyeckas padora 24 NHcraanus,
JIMarHOCTHUKA omepanmoHHoM cuctembl DOS

IIK 3,20K5




IpakTuyeckas padora 25 NHcrauanus,
JIUArHOCTHKA ONEPallMOHHON CHCTEMBbI
Windows

I1K3.1, OK1

IpakTuyeckas padora 26 NHcraamnus,
JIMArHOCTHKA aJbTEPHATUBHBIX OMEPAI[MOHHBIX
CUCTEM

OKS8IIK 3,3

IpakTuyeckasi padora 27 TpanchopmaropHas
Y KOHJIGHCATOpHAs pa3Bs3Ka

OK35.4 TIK3.1, IIK
33

IIpakTnueckas padora 28 HeucnpaBHocTu
armaparHor  yactu  HOXKMJ[ wux xapakrep
MIPOSIBJICHUS, METOJMKA UX YCTPAHEHHUSL.

OK6 IIK 3,3

IIpakTnueckas padora 29 HeucnpasHoctu
¢daiinoBoit cucremsr HXXKMJ] m mertomsr ux
yCTpaHEHUs

OK2IIK 3,2, TIK
33

IIpakTnyeckas padora 30 HeucnpaBHocTu
HI'M/I ux xapakTep TpOsIBICHUS, METOJIUKA UX
YCTpaHEHHUsI

OKS5IIK 3,3

IMpakTnyeckas padora 31 HeucnpaBHoctu
HO/I ux xapaktep nposiBI€HHs], METOJUKA UX
yCTpaHEHUs

I1K3.1, OK2,4

IIpakTnyeckas padora 32IIpenocTopokHOCTH
IIPU IPOBEIEHUH PEMOHTHBIX PaboT

OK71IIK 3,3

IIpakTHyeckas paGora 33 Cxembl OK3 IIK 3,2, IIK
noakmouenus DJIT u MmeToanka ee peMOHTa 3.3
OK71IK 3,3

IIpakTnueckas padora 34 OcobGeHHOCTH
YCTpPOMCTBA Yy3JIa CTPOYHON pa3BepTku BM.
MeTtoanka peMOHTa y3lla CTPOYHON pa3BEPTKH
BM

IIpakTnueckas padora 35 OcobeHHOCTH

OK3 IIK 3,2, TTK

YCTPOMCTBA Yy3j1a KaapoBOM pasBepTku BM. 3,3
Metoauka peMOHTa y3jla KaJpOBOH pa3BEPTKH
BM
IIpaktnuyeckass  pabdora 36  IlpunHuun OK71IK 3,3
IIOCTPOEHHUS u OCHOBHBIE BU/JIBI
HencnpasHocTed KK - MOHUTOpOB M MeToHKa
UX pEMOHTA
IMpakTuueckass pagora 37 PerynupoBka u OK7IIK 3,3
HacTpPOMKa MOHUTOPA
IpakTuyeckasi padora 38 Ilonck OK71IIK 3,3
HEUCIIPABHOCTHU CETEBOr0 000pyI0BaHUS

OK2,TIK 3,3

IIpakTuyeckas padora 39 [lonck
HEUCTIPABHOCTH OECIIPOBOHOTO 000PYAOBaHUS

IIpakTuyeckas padora 40 Bo3ayuinbsie
CUCTEMHBI OXJIAXKCHHE.

TIK3.1, IIK 3,2, [IK
33




IIpakTuyeckas padora 41 Pacuer
BO3YLIHOTO MOTOKA, HEOOXOIUMBIH JIsI
TEIJI00TBO/IA 3aJJaHHON MOLTHOCTH

ITK3.10K1

IIpakTnyeckas padora 42 1IK3.10K2
XapakTepucTuieckas KpuBasi BEHTHIATOPA
IIpakTuyeckasi padora 43 V3ydeHue 1IK3.1, OK3
UMIIEZJaHCa CUCTEMHOI0 OJI0Ka
IIpakTnyeckas pabGora 44 licnonszoBanue OK6 IIK 3,3
HECKOJIbKUX BEHTUJISITOPOB B KOPITYCE
IpakTuyeckass padora 45 JKugkoctHbie OK4, TIK 3,3
CUCTEMBbI OXJIXKICHHS
IIpakTnueckas padora 46 Cucremsl OKo, TIK 3,3
OXJIQXICHHS HAa OCHOBE Moxysel [lenbThe
IIpakTuyeckasi padora 47 Ytuiuzanus I1K3.1, OK7
HeucnpaBHbIX 351IeMeHToB CBT
IIpakTnyeckas padora 48 TunoBas cucrema OK5, 11K 3.3
YTUIU3allMU HEUCIPABHBIX JE€MEHTOB
IIpakTHyeckass padora 49 Pecypco- u OK 2,4
sHEprocOeperaronue TEXHOJIOTHH OK3, IIK 3,2, IIK
33
ucnons3zoBanust CBT
JlabopaTopnas padora 1 Onpejenenue OK 2,4
. OK3, IIK 3,2, TIK
TEXHUYECKHUX TTapaMeTPOB U BO3MOKHOCTEH 13
KOMITBFOTEPHOT'O KOMITJICKCA 110 TEXHUYIESCKOM
JOKYMEHTaIluu
JlabopaTopnas padora 2 Vcnons3oBanue OK 2,4
OK3, IIK 3,2, TIK
Pa3IMYHBIX TPOTPaMM U METOAOB IS 13
JUArHOCTHKH, PEMOHTA KOMIBIOTEPHBIX CUCTEM
Y KOMIUIEKCOB
JlabopatopHass padora 3 AHTUBHUpYyCHas OK 2,4
gucTKa, KoppektupoBka paborer OC m I10, OK3, Hf; 2, IIK
ONTUMHM3ALMS Tpon3BoAUTENBHOCTH OC ’
JlaGoparopnass paGora 4 Onrtumuzanus, OK 24
«TOHKas» HaCTPOU OCullO OK3, IIK 3,2, IIK
poiika, KOpPEKTHPOBKA u 33
JlaboparopHass padora S5 JluarHocTuka OK 2,4
KOMITBIOTEPHBIX ~KOMIUIGKCOB W CHCTEM C OK3, H3K33,2, IIK
MTOMOIIBIO0 TEXHUYECKUX CPEJICTB ’
OK 4,5

JlaGoparopHasi pa6ora 6 OcBoeHHUE METOJIUKU
AJUArHOCTUKHN HCHCHpaBHOCTefI JUCKOBBIX
HaKOMHTENEH pa3HbIX BHJAOB M TEXHOJIOTHH
pEMOHTa JWCKOBBIX HAKOMHUTEICH pa3HBIX
BHJIOB

TK3.1, TIK 3,2, TIK
3.3




JlaGoparopnass paGora 7 JlmarHoctuka
KOMIIJIEKCOB MU C IIOMOMIBKO AHAIrHOCTHYCCKUX
nporpamMmm JJISL onpcaAcCICHUA ux
paboTOCIIOCOOHOTO COCTOSTHUS

D) OK 4,5

TK3.1, TIK 3,2, TTK
3.3

IIpakTnueckas padora SO0Kommnekranus
KOMIIBIOTEPHOI'0 KOMILIEKCA, COIVIACHO LIeIU
HCII0JIb30BAHUS

D) OK 4,5

IIK3.1, I1K 3,2, TIK
33

IIpakTuyeckasi padora 51 Kontpoas
(YHKIIMOHUPOBAHUST MOYJICH KOMILJIEKCa,

2 OK 4,5

TK3.1, TIK 3,2, TIK

MOCPEIICTBOM OTCJICKHBAHUS CUCTEMHBIX, 33
JMAarHOCTHYECKUX COOOIICHUH YCTPOUCTB

KOMILJIEKCa

IIpakTuueckas padora 52 Onpenenenue 2 OK 4,5

paboTOCTIOCOOHOCTH Y3JI0B TIEpUpEPUIHHBIX

IK3.1, I1K 3,2, TIK

YCTPOWCTB KOMIIBIOTEPHOTO KOMILJIEKCA U 33
CBOEBPEMEHHAS UX 3aMEHA.
IIpakTnueckas padora 53 be3omacHocTh U 2 OK 4,5

KOH(DUIEHIINATBHOCTD uH(hopMauu
(ucmonb30BaHUE aHTUBUPYCHBIX IPOrPaMM)

TK3.1, TIK 3,2, TIK
3.3

Hroro

IIpakTnuyecknx pador 106 yacos
JlabopaTopHbIx padot 14 yacos




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

periament Th

Hean: Pacuyer moTpedHOCTH B epcoHaie.

HayunTh cTy1eHTOB onpee/ AT NOTPeOHOCTH B MEPCOHAJIE B OPraHU3aALMU.

Hayuyuth aHaJIuM3MpoBATh MCTOYHMKH NOKPBITHS JOMNOJHHUTE]bLHOH NMOTPeOHOCTH B
nepcoHale.
Harnsgaeie mocobusi: MeToAMYECKre yKa3aHusl 10 MPaKTH4YeCcKon padoTe.

MeTOI[I/ILIeCKI/IC YKa3aHusAa
I[JISI pacucTta HGO6XOI[I/IMO HCIIOJIB30BATh MCTOA TPYAOCMKOCTHU!
d)opMyna AJI1 pacd€Tta YHUCIICHHOCTU IMPOMU3BOACTBCHHOI'O IICPCOHAJIA IO METOAY TPYAOCMKOCTH
BBITJIAOUT TaK:

Ynep. = Tup. : Tud. , rae
Tndg. — noJie3Hblii (poHT BpeMeHH PAOOTHUKA;
Tnp. — BpeMs, HeoOX0oaMMOe 1Jisl BHITIOJTHEHH S POU3BOACTBEHHOI POrpaMMBbl.

Top. = >( NiTi + Ta. m. i. )/ K B., Tie T — KOJIMYECTBO HOMEHKJIATYPHBIX TO3WUIUHA H3/ICIHA B
IPOM3BOJICTBEHHOI! ITporpamme.

Ni — KOJIM4eCTBO U3ACIUN 1 — 1 HOMEHKJIATYPHOU MO3UITUU

Ti — TpynoeMKoCTh Impolecca U3roTOBICHUS U3/ i-if HOMEHKIATypHOM MO3UIUH.

TH.i. — BpeMs, HEOOXOAWMOE sl M3MEHEHHS BEIMYMHBI HE3aBEPIICHHOTO IPOM3BOJICTBA B
COOTBETCTBUH C IPOU3BOJICTBEHHBIM LINKJIOM U3AEIUH 1-i1 HOMEHKIATYPHOM MO3ULIMH.

KB. — k03(ppu1rieHT BBIOIHEHNSI HOPM BPEMEHHU.

UnCeHHOCTh TIPOU3BOACTBEHHOTO TIEPCOHANIA PACCUYHMTHIBACTCS M0 HMMEIOIIUMCS HWCXOIHBIM
JaHHBIM B TaKOH MOCIEeI0BATEILHOCTH.
1.0mpeneneHue TPyI0EMKOCTH TTPOU3BOJICTBEHHON TPOTPAMMBI 110 H3CITUSM:
T1=NINI1 u T2 =N2T2.
2. Ompenenenue oOmIeH TPyIOEMKOCTH BallOBOM MPOAYKIIMU TO Tporpamme s 000ux
15631 (17178

Tobm. =NIT1 +N2 T2 + Ta.n.1 + Ta.m.2.
3. Pacuer BpeMeHHU, HEOOXOAMMOTO JJIsl BHITTOJTHEHHS TIPOU3BOACTBEHHOM MPOTPaMMMBbI
Tnp. = To6m./Ks.
4. Onpenenenre pacyeTHOW YUCICHHOCTH IPOU3BOJICTBEHHOTO ITEPCOHANIA:
Unep. = Top./Tud.

3amaua Ne 1.
Ha ocHOBe uMEOIIMXCS WMCXOAHBIX JaHHBIX HEOOXOJUMO pacCYUTaTh UYHUCICHHOCTH
MIPOU3BOJICTBEHHOT'O MIEPCOHANIA, UCIOJIb3YSI METOJ TPYAOEMKOCTH:

ITokazarenu Bug pabotsr A Bun pabotsl b
TpynoemMkocTs u3enus, 4:
Nz penue 1 0,8 0,5
W3 nenue 2 0,3 04
[IpousBoacTBEHHAs
IporpamMma, IiT.
W3znenue 1 1000 1000
Wz nenue 2 1200 1200
Bpewms s usmenenus




OCTAaTKa HE3aBCPIICHHOT'O
IMPON3BOJCTBA, U

W3 nenue 1 100 150
Uz nenne 2 170 120
[Inanupyemsblil poLeHT 104 105
BBITIOJIHCHHS HOPM, %0
[Tone3nslit hoHI BpeMEeHH 432.5 432.5

OHOI'O pa6OTHI/IKa, 9

Penrenue 3amaun
1.0npeneneHune TpyI0eMKOCTH TPOU3BOJICTBEHHOM MTPOTPAMMBI 110 M3CIUIM U BUAaM paboT:
st pabotel A:
T1=NIT1
T2 =N2T2
st pabotsr b:
Ot xe GopMyIIbL.
2.0npenenenue o0MIEH TPYAOEMKOCTH BaJOBOM MPOIYKIIUH IO TIpOrpamMMe I O00MX H3ICTUi
¥ BUJIaM paboT:
Jist paboTsl A:
ToOmr. = N1T1 + N2T2

s pa6otsr b:

Orta xe popmyna.
3.Pacuer BpeMeHH, HEOOXOIMMOTO JJISl BBITIOJIHEHUS IIPOU3BOJICTBEHHON TIPOTPAMMBI:
Jnst paGoThl A:
Tnp. = (1430/KB) = (1430x100)/104 = ?
st pabotsl b:
Tnp. = (1250/KB) =(1250 x100)/105 =?
4.0mnpeneneHne pacyeTHON YUCIEHHOCTH TPOU3BOICTBEHHOI'O IIEPCOHAIA 110 BUAAM padoT:
Jns pabotsl A? Jlns paboter b?
[TprHuMaeMasi YUCIEHHOCTh IiepcoHana’?

3ananue 2.
Paccuntarh  YMCIEHHOCTH  AAMUHUCTPATHUBHO-YIIPABIEHYECKOTO  IEpPCOHANA 1O  METOIYy
Posenkpanua.

Meroanyeckue yKa3aHus
JUia pac uera YMCIEHHOCTH aJMUHHCTPATUBHO-YNPAaBIEHYECKOIO IEPCOHATA 110 METONLy
Po3zenkpanna ucnonb3yercs cineayromas popmysna:

Yn. = ) (miti /T)Kups, rae
I - KOJWYECTBO BHJOB OPraHM3AI[OHHO-YIPABICHYECKHX pPA0OT, ONPEACISIONNX 3arpy3Ky
MOJpa3JIeIEHUs] MU TPYIIIBI COTPYTHUKOB;

mi - cpegHee KOJIMYECTBO ONPENETICHHBIX IeHCTBUM (pacdeTbl, 00paboTka JTOKYMEHTOB,
MEPETOBOPHI U T.11.) B paMKax i-To BUAa pabOT 3a YCTAaHOBIEHHBIN NIepuo (HampumMep, 3a roju);
ti — BpeMs1,He00X0IMMOe ISl BBIITOJIHEHUSI OJTHOTO JIEUCTBUS B paMKax i-ro BHJla OpraHU3aI[HOHHO-
yIpaBJIeHYECKUX padoT;
T — pabouee BpeMsi OJHOTO COTPYAHHKA COTJIACHO TPYAOBOMY JIOTOBOPY 3a COOTBETCTBYIOUIHIT
MIPOMEKYTOK KaJICHIAPHOTO BPEMEHH, IPUHSITHIN B pacueTax;
KupB — ko3 purmenT HeoOX0AMMOT0 pactpeaesieHus] BpeMEHH.

[TocnenoBaTenbHOCTh pacyeTa YUCICHHOCTH ITepCOHAIa!



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

2.Pacuer koadduumenta HeoOXoauMoro pacmnpeneneHus BpemeHu: KupB = (xodpduimenr,
YUUTBIBAIOIIMN 3aTpaThl BPEMEHH Ha JONOJHUTEIbHbIE PA0OTHI) X (KOA(PGUIMEHT, YYUTHIBAIOIIUN
3aTpaThl BPEMEHH Ha OTIBIX COTPYIHHUKOB) X (K03(puumeHT nepepacuera sBOYHON YUCICHHOCTH B
CITHCOYHYIO).

3.0npeneneHue pac4eTHOM YHCICHHOCTH aJIMUHUCTPATUBHO-YIIPABICHYECKOT0 TIEpCOHAIA!

Up = I(ml1tl + m2t2 + m3t3)/TIKupB.

Hcxonnbie nannbie ans 3aaa4u Ne 2 nmpuBeneHsl B Tadnuie, a Gopmysa pacyera YUCICHHOCTH
nepcoHana KaApoBOM CHyXObl M €ro MOCIEIOBATEIBHOCTh TPUBEACHBI B METOIUYECKUX
yKa3aHMsIX.

Oprasnu3anuoHHO- KosnyecTBo pgeiictBuii mo | Bpemsi, HeoOxoammoe s
ylpaBJieHYeCKHUe BU/IbI | BBINIOJHEHUIO PadoT BBINOJIHEHHS 1€ CTBHIA, 4
padoTt

1.KagpoBoe 500 1

1€J10NPOU3BOACTBO

2.Pa3paboTka 10KYMEHTOB 3000 0,5

3.Pacyer mnorpedoHocTH B | 300 3

nepcoHase

I'onoBoit poH BpeMeH:u OAHOTO COTPYAHUKA ( COTIIACHO TPYAOBOrO oroBopa) — 1920 u.
Kosdduunent, yuntsiBaromuii 3aTpaThl BpeMEHH Ha JIOMOJIHUTENbHBIE paboThl, 1,3;
KoadduumenT, yantsIBaromuii 3aTpaTsl BpeMEHH Ha OTABIX COTPYAHUKOB, - 1,12;
Kosdduuuent nepepacuera sBOUHON YUCICHHOCTHU B ciucoyHyro — 1,1.

Pewmenne 3anaun:

1.Pacuer cymmapHOTo BpeMEHH BBIITOJHEHHS padoT:
dYmt="7?

2.Pacuer ko3¢ punmenTa HEOOXOIMMOTO pacHpeieNeHHs] BpEMEHU:

KupB =?
3.0mnpeneneHne pacueTHON YNCIEHHOCTH IIEPCOHAA.
BbiBoA:  4HMCIIEHHOCTb  4Ye€l., € Y4YeTOM JIONOJIHUTENbHOM 3arpy3kd JaHHOW TIpYIIIbI
COTPYIHHUKOB IO BBIITOJIHEHUIO CMEXHBIX 3a/1a4.
3ananue 3.Ctp. 10

Onucanue curyanuu

B nanHON cuTyauuu paccMaTpUBAOTCS BO3MOMKHOCTH pa3iIMYHbIX HCTOYHUKOB M IIyTel
HOKPBITUS TOMOJTHUTEILHONW OTPEOHOCTH B EPCOHAJIE.

Ilepen TemM Kkak OpraHu3allid BBIMTH C TNPEAJIOKEHHEM O BAaKaHCUM Ha pBIHOK Tpyla,
HE00X0/1MMO 3apaHee CPOPMUPOBATH «IUTFOCHD U «MUHYCBD) KaX/10T0 U3 HCTOYHHUKOB.

ITocTanoBka 3agauu

Ha nepBom 3Tamne, ucrosb3ys METOJl «KMO3TOBOTO LITYpMay, CIEAYET CIpyNIUPOBaTh OCHOBHbBIE
VCTOYHUKU TPEJIOKEHUs pabouell cuibl Ha PBIHKE Tpyla U OOCYIUTH BOIPOCHI, Kacarouluecs
KaKJ0r0 U3 HCTOUYHUKOB.

Ha BTopom »3Tame rpynma CTyIeHTOB pa3OuBaeTcs Ha TMOATPYIIBI COOTBETCTBEHHO
c(OPMHPOBAHHBIM HMCTOYHUKAM M JaeTcsl 3aJaHhe KaXKJOW MOATpYyINIe KpaTKo OOCYAMTb H
3aMucaTh «3a» U «IIPOTUB) HCIOIb30BAHUS KaXkI0TO HICTOYHHKA.

Ha TperneM 3Tane paccMaTpuBalOTCs Pe3yJIbTAaThl 00CYKICHHS KaXKAOH U3 MOATPYIIIL.

MeTtoanyeckue yKasaHus

Oman 1. I'pynnupoBKa HCTOYHUKOB MOKPBITHS JOMOJIHUTEIBHOM MOTPEOHOCTH B IEepcoHale
MOJKET BBITJISIIETh CIEAYIOIINUM 00pa3oM:

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

2.areHcTBa (J1t000€ areHTCTBO, TOCYAAPCTBEHHOE WM YacTHOE, JEeATENBbHOCTh KOTOPOIO
3aKJII0YAeTCsl B HAIIPABJICHUHU JIIOJIeH Ha paboTy dyepe3 onpesieeHne NOXOASIINX KaHUAaTOB JUIs
3aI10JIHEHUS UMEIOIINXCS BAKaHCHI);

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



4.mpsimoit moaxon (oOpalieHre KaHauaTa B OpraHu3alnio, He BCET/Ia CBS3aHHOE HANpsiMyIo C
HaJIMYUEM B Hel BaKaHCHU B JaHHBIH MOMEHT BPEMEHH).

Bomnpocsl, KoTopble cienyer 00CyAnuTh:

1.Kakoli mporeHT npeyioxKeHn MOKET OBITh TIOJIYyYEH OJaroaapsi KaxaoMy U3 HCTOYHUKOB?

2.Kaxkas pazHuLa MEXIy JaHHBIMU UCTOYHUKAMU?

3.1 nmpuBieUEHUS! KAKOTO TIEpCOHAalIa CIIY>)KUT B OOJIbIIEH CTENEHH KaXKIblii U3 HCTOUHUKOB?

IIpakTuyeckasi padora 2

Hepl/IOIll/l‘IHOCTB NMPpoOBEACHUA TO, OpraHmv3anus paﬁoT, MaTepHaAJIBbHO-

TEXHUYECKOe o0ecmeueHue.

lle./lb.' Hay‘lI/ITBCSI MMpaBUJIbHOCTHU COCTABJICHUA TEXHOJIOTHYECKOM KapThbl HA TCXHUYCCKOC
06CJ'IY)KI/IBaHI/IG SJICKTPUYCCKUX MAIlIHUH.

MarepuanbHoe obecniedenue: MIHPOpMaIMOHHBIN U Tpe3eHTALIMOHHBIA MaTepuai, « TeXHUK
KOMIIBIOTEPHBIX CUCTEM», paboune TeTPaaH.

3ananue k padore: M3yunts HHPOPMALMOHHBIN U MIPE3EHTALMOHHBINA MaTepHUal U COCTAaBUTh
TCXHOJIOTHYCCKYIO KapTy TCXHUYCCKOI'O O6CJ'Iy>KI/IBaHI/I$I QJICKTPUYCCKUX MAIIHH 10 aHAJIOTHH.
ITopsiiok BHINOJIHEHUS PaGoOThI:

1. U3y4uTh HHCTPYKLHMIO K IPAKTUYECKOU padoTe.

2. N3yunth nH(GOPMALIMOHHBIN U IPE3EHTAllMOHHbII MaTepuall.

3. Bxirounts «TexHuxk KOMITBIOTCPHBIX CUCTCM» U BBIIIOJIHUTL BCC 3a/IaHU.

4. CocTaBUTh TEXHOJOTMYECKYIO KapTy OCHOBHBIX paboT TO 31eKTpUYeCKUX MalIiH.

5. CocTaBUTH OTYET.

Conep:xanue oTyera:

1. Tema.

2. lens.

3. MarepuanbHoe o0ecrieueHue.

4. BeInosHeHHAs TEXHOJIOTHYECKast KapTa.
5. OTBeTHI Ha BOMPOCHI.

Bonpocs! 1151 CAMOKOHTPOJIA:

1.B kakux OMOIHUTENBHBIX CIIydasx MPOBOJUTCS TEXHUYECKOE 00CTYKMUBAHUE DIIEKTPUUECKUX
MaIvH?

2.Y10 no3BOJISAIOT BBIIBUT NPOPUIAKTHUECKHUE UCTIBITAHUS JIEKTPUUECKUX MAIlIiH?

3. B 3aBUCHMOCTH OT 4ero BEIOUPAIOT THII METOMMETPA JJISl U3MEPEHUs COMPOTUBIICHUS U30JIALIUU
0OMOTOK 3JIEKTPUYECKUX MAIIUH?

4. Ilepeuncaute BUIbI pabOT, BXOASIINE B €KETHEBHOE 00CTYKUBAHNE JIEKTPUUECKIX MAIIHH.

5. Ha 4ro BiusieT neperpes 3IEKTPUUYECKUX MAIIMH U KaKue IpUOOPbI UCIIONIb3YIOT I H3MEPEHUS
TeMITepaTypbl?



IIpakTnyeckas padora 3

Co31aHue TOYKH BOCCTAHOBJIEHUS CHCTEMbI
3ananue. [IpoBeputh paboty cpenctsa BocctaHoBIeHHE CHCTEMBI ITyTEM CO3JaHUSI KOHTPOJIBHON
TOYKH U BBITIOJTHEHHS] BOCCTAHOBIIEHUSI CUCTEMBI 10 O0JIee paHHETO0 COCTOSHHUS.
ITocsienoBaTEILHOCTD BBINOJIHEHHS
1. Y6enutecsh, uto cpenctso BoccranoBiieHue cucteMbl BKIIOYeHO. J{is1 3TOrO!
1) menkHuTe MpaBOil KHOMKOK MbIIIK Ha 3Hauke KomnbroTep u BeiOepuTe mMyHKT CBOICTBA;
2) nepenuTe 1o CChUIKE 3alMTa CUCTeMBbI U noaTBepaute aeicteus B okae UAC;
3) ybenuTech, 94TO CO3/IJaHUE TOYEK BOCCTAHOBJICHHS BKIIFOUEHO IO KpaHel Mepe IJisi CHCTEMHOTO
nucka (cM. puc. 8.31).
2. Co3paiiTe HOBYIO TOYKY BOCCTAHOBIICHHSI CIETYIOIIUM CIIOCOOOM:
1) zamyctutre mnporpamMmmy BoccraHoBieHHMe cHCTEMBI, BHIIOTHUB ee mouck B MeHio Ilyck
unoaATBepauB nectBus B okne UAC;
2) B OSIBUBIIEMCSI OKHE MIEPEUIUTE MO CChUIKE 3alMTAa CUCTEMbI;
3) B cnenywomem okHe (cMm. puc. 8.31) Haxmute kHomky Co3aaThb, BBEAUTE JH000E OMHUCAaHUE
CO3/1aBaeMOM TOYKH, ellle pa3 MIEeIKHUTE Ha KHonKe Co31aTh U JOKIUTECh 3aBEPIICHHS ONEPALIUU.
3. BeimonauTe Kakue-1u0o NeUCTBUS HAa KOMITBIOTEpE, HAITPUMED:
1) usmenute Hactpoiiku Padodero crosa u [lanenu 3agau (cMm. ypok 2.3);
2) co3mailTe HECKOJIbKO PHUCYHKOB WM TEKCTOBBIX JOKYMEHTOB W COXPAaHHTE HX B
nanky JloKyMeHThI;
3) ycraHoBUTE T100YI0 HEOOMBIITYIO MPOTPAMMY H MPOBEPHTE €€ padboTy (CM. ypok 4.1).
4. BbIMoNIHUTE BOCCTAHOBJICHHUE CUCTEMBI JI0 paHee CO3/1aHHON KOHTPOJIBHOM TOUKH:
1) 3anmyctute mnporpammy BoccTaHoBiieHHMe cHCTeMbI C TOMOIIBI0 Moucka B MeHMo Ilyck
MIIOJITBEpUTE 3aIycK rporpammsel B okHe UAC;
2) B okHe BoccranoBienne cucrembl (cM. puc. 8.32) yCTaHOBUTE TMEpPEKIIOYATENb B
noyioxxeHue BelOpaTh APYryio ToOUKy BOCCTAHOBJIEHUS 1 HAKMHUTE KHOTIKY [lasiee;
3) B cienyromeM okHe (cM. puc. 8.33) BeiOepuTe CO3AaHHYIO TOUKY U LIEJIKHUTE Ha KHonKe [laJiee;
4) uisi Hayaa BOCCTAHOBJICHUS e€llle pa3 HaxxmMuTe KHOMKY /lasnee u 3atem ['oToBO; moareepaute
JIEMCTBUSI B MOSIBUBIIEMCS] JUAJIOTOBOM OKHE U JIOKJAMTECHh 3aBEpPLICHUSI BCEX OIEpaluid, a TaKKe
ABTOMATHUYECKOM Nepe3arpy3Ku KOMITbIOTEPA.
5. I[IpoBepbTe, COXpPAHUINUCH JTU U3MEHEHUS, BHECEHHBIE MOCIIE CO3AaHUsl KOHTPOJIbHOM TOUKH:
* Il BCEX CHUCTEMHBIX HACTPOEK JOJIKHBI YCTAHOBUTHCS MPEKHUE 3HAUCHHUS;
* BOCCTAaHOBJICHHE CHCTEMBI HE JJOJDKHO 3aTPOHYTh JOKYMEHTHI JTIOOBIX THUIIOB;
* IporpaMma, YCTaHOBJICHHAs MT03)Ke KOHTPOJIBHON TOUKH, TOJDKHA OBITH YaJICHA.

IIpakTnyeckas padora 4

I/I3yquI/Ie NnmporpaMmbl TECTUPOBAHUS H BOCCTAHOBJICHHUSA

Lear pabGorbl. l3yuenue kiaccUpUKaUU CEPBUCHOIO IMPOTPAMMHOIO  OOEcredeHus;
UCIIOJIb30BaHUE aHTUBUPYCHOTO MTPOTPAMMHOT0 0becreueH s pu paboTe ¢ KOMITBIOTEPOM.

ILan
1) M3yuuTh TE€OpETUUECKUE OCHOBBI
2) BBINONIHUTH TECTUPOBAHUE CHEMHBIX HOCUTEJEH U JTOKAJIBHBIX AUCKOB KOMIIBIOTEpPA HA
HaJIN4KMe KOMIIbIOTEPHBIX BUPYCOB
3) OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHI



Kpartkmne cBenenust

CepBucHoe mporpaMMHOe oOOecredyeHrue - MPOrpaMMbl U MPOrPaMMHBIE KOMILIEKCHI,
KOTOpPBIE PacIIUpPSIOT BO3MOXKHOCTH 0a30BOr0 MPOTrPaMMHOTO 0OECIeUeHUs] U OPTaHU3yIoT Oojee
yI0OHYIO cpeny paboThl MOIb30BATENS. 910 Habop CEPBHCHBIX, JIOTIOTHUTEIBHO

YCTaHABIMBAEMBIX TPOTPaMM, KOTOPbIE MOXHO Kilaccu(pumpoBarh 1O (QYHKIIMOHATHLHOMY
NPU3HAKY CIICIYIOIUM 00pa3oM:
e JpaifBephl crieln(PUUECKUX U CIICIUAIBHBIX YCTPOUCTB (T€, KOTOPHIC HE TIOCTABIISIOTCS B
coctaBe OC);
® [IPOrpamMMbI TUArHOCTUKU PabOTOCIIOCOOHOCTH KOMITBIOTEPA;
® AHTHBHPYCHBIC MPOTrPAMMBI, 00ECIICYMBAIOIINE 3AIIUTY KOMITBIOTEPa, OOHAPYKEHHE U
BOCCTaHOBJICHHE 3aPaKCHHBIX (DaiiioB;
® [POrpaMMbl OOCITYKHBAHUS JUCKOB, 00ECIIEYMBAIOIINE TPOBEPKY KA4eCTBA MMOBEPXHOCTU

MarHUTHOTO JIUCKA, KOHTPOJIb COXPAaHHOCTHU (halJIOBOM CHCTEMbI HA JIOTHYECKOM U

(bU3NIECKOI YPOBHSIX, COKATHE AUCKOB, CO3JJaHUE CTPAXOBBIX KOIHIA JHCKOB,

pe3epBUPOBAHNE JAHHBIX HA BHEIIHUX HOCUTEIISX U JIp.;

® [IpPOrpamMMbl APXUBUPOBAHUS JTAHHBIX, KOTOPbIE 00ECIICYMBAIOT MTPOIIECC CHKATHUS
uHpopManuu B (aiiiax ¢ Uelbl0 YMEHbIICHUS 00beMa MaMSTH JIJIs €€ XPaHCHUS;
® [POrpaMMbI OOCITY)KHBaHUS CETH.

OTH MPOrpaMMBI YaCcTO HA3bIBAIOTCS YTUIMTAMH (K aHTHBUPYCHBIM CPEJICTBAM 3TOT TEPMUH
OOBIYHO HE TMpUMEHseTCs). YTUIUTBI - TOPOrPaMMBbl, CIy)Kallue JUisl  BBIIOJHEHUS
BCIIOMOTATENIbHBIX ~ Omepanuidi  00pabOTKM  JaHHBIX WM  OOCIY)KHBAaHHS  KOMITBIOTEPOB
(IMarHOCTUKW, TECTUPOBAHHS  aNMapaTHbIX W MPOTPAMMHBIX  CPEICTB,  ONTHUMH3AIHH
WCIIOJIb30BaHUsl JUCKOBOTO MPOCTPAHCTBA, BOCCTAHOBICHUS Pa3pyIICHHOW HA MAarHUTHOM JHCKE
uH(popMaIuu 1 T.I1.).

Bpenonocnass mporpamMmma — KOMIIBIOTEpHAs TIporpamMma WJIH TIEPEHOCHON KO,
npeIHa3HauYeHHBINA A peanu3aluy yrpo3 uHpopManuu, XpaHsuieics B KOMIIBIOTEPHOW CHUCTEME,
aU0O0 IS CKPBITOTO HEIEJICBOTO HCIIOIH30BAHMS PECYPCOB CHCTEMBI, TUOO WHOTO BO3JICHCTBUS,
MPEMSITCTBYIONIETO  HOPMajdbHOMY  (DYHKIIMOHHUPOBAaHUIO  KOMIBIOTEpHOW  cuctembl. K
BPEIOHOCHOMY MPOTPAMMHOMY OOECTICUCHUIO OTHOCSATCS CETEBBIC YEPBH, KJIACCHICCKUE (hailIoBbIC
BUPYCHI, TPOSIHCKUE MPOTPaMMBbI, XaKepCKHUe YTHIUTHI M MPOYHE MPOTpaMMbl, HAHOCSIIUE BPE
KOMITBIOTEPY, Ha KOTOPOM OHU 3aITyCKAIOTCs Ha BBIMTOJIHCHHE, WIIA APYTUM KOMITBIOTEPAM B CETH.

HesaBucumo ot Tumna, BpeZJOHOCHBIE TIPOTPaMMBbI CITIOCOOHBI HAHOCUTH 3HAYUTENbHBIH
yiiep0, peanusys Jo0bie Yrpo3bl HHPOpMAIMU — Yrpo3bl HApYIIEHUS IETOCTHOCTH,
KOH(UICHIIMATBFHOCTHU, JOCTYITHOCTH.

1. CereBble yepBu. K q1aHHOIH KaTErOpHH OTHOCSATCS TIPOTPAMMBI, PACIIPOCTPAHSIOIINE CBOU
KOIUU TI0 JIOKAJbHBIM W/UJIH TJI00ATBHBIM CETSM C LETBI0:

v MIPOHUKHOBEHUS Ha yAaJIEHHbIE KOMIIBIOTEPHI;
v 3aIlycKa CBOE€H KOIMHU Ha YAAJIEHHOM KOMIIBIOTEPE;
v JaJIbHENIIEro pacpOCTPaHEHUs Ha IPYrie KOMITbIOTEPHI B CETH.

J171s CBOETO pacipoCTpaHEHHUs CETEBbIC YEPBU UCIIONB3YIOT Pa3HOOOPA3HBIE KOMITBIOTEPHBIE
¥ MOOHWJTBHBIE CETH: JICKTPOHHYIO MTOUTY, CHCTEMBI 00MEHa MTHOBEHHBIMH COOOIICHUSIMH,
daitnooomennsie (P2P) u IRC-cetu, LAN, cetn 0OMeHa TaHHBIMU MEXTY MOOMIIbHBIMU
ycTpoiicTBamu (TesepoHaMu, KapMaHHBIMH KOMITbIOTEpAaMH) U T. JI.

HekoTopsie yepBu 001a/1a10T CBONCTBAMU IPYTUX PA3HOBUAHOCTEN BPEJOHOCHOTO
IPOrpaMMHOTO oOecrieueHus. Hampumep, HEKOTOpBIe YePBU COJIEPIKAT TPOSHCKHE (YHKITUHU T
CIIOCOOHBI 3apakaTh BHIMOTHIEMbIE (ailyibl Ha TOKAIBHOM JIUCKE, T. €. UMEIOT CBOMCTBO TPOSIHCKOMH
MIPOTPaMMBbI H/HITH KOMITBIOTEPHOTO BUpYCAa.

2. Knacenueckne KoMnbOTepHbIe BUPYChl. K TaHHON KaTeropuu OTHOCSATCS IPOTPaAMMBI,
pacpoCTPaHSIONINE CBOW KOTIHH 10 PECypcaM JIOKAITHHOTO KOMIIBIOTEPA C IENBIO:

v MOCIIEAYIOIIETO 3aMlycKa CBOETO KOJa MPU KaKUX-JIUO0O0 MEHCTBUSIX MOJIb30BATENS;

v TanbHEHTIIETO BHEPEHUS B APYTHE PECYPChl KOMITbIOTEpA.

B oTnnume ot uepBeil, BUPYCHl HE UCIIOJIB3YIOT CETEBBIX CEPBHUCOB JJIsI IPOHUKHOBEHUS HA
JIpyrue KoMmbroTepsl. Konus Bupyca nomanaet Ha yaaéHHbIE KOMITBIOTEPHI TOJBKO B TOM CITyYae,



€CIIM 3apaXKCHHBIH 00BEKT M0 KaKUM-THO00 HE 3aBUCSIIUM OT (PYHKI[MOHAIA BUPYCca IPUIHHAM
OKa3bIBAETCSI aKTUBU3MPOBAHHBIM Ha APYroM KOMIIBIOTEPE, HAIPHIMEP:

v MIPU 3apa’KeHUH JOCTYITHBIX JUCKOB BUPYC NMPOHUK B (hailsibl, paCIOI0KEHHbBIE HA CETEBOM
pecypcee,

v BHPYC CKOITUPOBAJI ce0si Ha ChEMHBIM HOCUTEIb WU 3apa3uil (paiiisl Ha HEM;

v I10JIB30BATENb OTOCIAN IEKTPOHHOE ITUCHMO € 3apa’KEHHBIM BJIOKCHHEM.

3. TposinckHe porpaMmbl. B 1aHHYI0 KaTeropuio BXOJAT POrpaMMbl, OCYLLIECTBIISIIOIINE
pas3InYHble HECAaHKIIMOHUPOBAHHBIE MI0JIb30BATENEM ACHCTBUS: cOOp MH(OpMAINK U ee nepeady
37I0YMBIIIICHHUKY, €€ pa3pylIeHHEe WIN 3JJ0HAMEPEHHYIO MOAU(DUKALINIO, HAPYIICHUE
paboTOCTIOCOOHOCTH KOMIBIOTEPA, UCIIOIB30BAHUE PECYPCOB KOMITBIOTEPA B HEOIArOBUIHBIX
LEJsX.

OTnenbHbBIE KATETOPUU TPOSHCKUX MPOrPaMM HAaHOCAT YIIEpO yJaleHHbIM KOMITBIOTEpaM U
CeTsM, He HapyIas paboTOCOCOOHOCTh 3apakeHHOI'0 KOMITBIOTEpa (HallpuMep, TPOSIHCKHE
IIPOrpaMMbl, pazpaOOTaHHbIE 111 MaCCUPOBaHHbIX DoS-aTak Ha yAaq€HHbIE PECYPCHI CETH).

4. Xakepckue YTHJIMTBI U [IPOYKE BPEJOHOCHBIE TporpaMmMbl. K JaHHOM KaTeropuu OTHOCATCS:

v/ YTUJIUTBI aBTOMATH3AIMH CO3/IaHUS BAPYCOB, YEPBEH U TPOSHCKUX MPOrpaMM (KOHCTPYKTOPHI);
v’ mporpamMmHbie OHOIHOTEKH, pa3paboTaHHbIe IS co3Aanus BpenonocHoro I10;

v/ XaKepCKUe YTUIIUTBI CKPHITHS KOJIa 3apaKEHHBIX (haiiJIoB OT AHTHBUPYCHOM ITPOBEPKH
(mmdpoBanbuKn Gaitinos);

v’ «3JIbl€ IIYTKUY, 3aTPYIHAIONHE PaboTy ¢ KOMITLIOTEPOM;

v/ IpOrpamMMbl, COOOIIAOIINE MOIB30BATEIIO 3aBEIOMO JIOKHYIO HHOOPMAIIUIO O CBOUX
JNEUCTBUAX B CHCTEME;

v/ Tpouue MpOorpaMMbl, TEM WM HHBIM CIIOCOOOM HAMEPEHHO HAHOCSIIHUE MPSMON HITH
KOCBEHHBIN y1ep0 JaHHOMY WJIU YJAJIEHHBIM KOMITBIOTEPAM.

Pytkut (Rootkit) - mporpamma unu Habop MporpaMm, UCHOIB3YIOIINX TEXHOJIOTHH
COKPBITHSI CHCTEMHBIX 00BEKTOB ((pailyioB, Mpo1IecCOB, ApaBEPOB, CEPBUCOB, KIIIOUEH peecTpa,
OTKPBITBHIX MIOPTOB, COETUHEHUH U ITp.) MOCPEACTBOM 00X0/1a MEXaHU3MOB CHCTEMBI.

B cucreme Windows o1 TEpMHUHOM PYTKUT MPUHATO CYUTATH IPOrPAMMY, KOTOpas
BHE/IPSIETCS B CHCTEMY U I€PEXBaThIBAET CUCTEMHBbIE (DYHKIIMH, WIN IPOU3BOJUT 3aMEHY
cucteMHbIXx Oubinmotek. [lepexsar u monudukanus Hu3K0ypoBHeBbIX APl QyHKIMIT B mepByI0
ouepe]ib MO3BOJIAET TaKOM MpOorpaMMe JOCTaTOYHO Ka4ECTBEHHO MACKUPOBATh CBOE IPUCYTCTBUE B
CUCTEMe, 3alluIlas ee 0T OOHapyXeHUs Mojb3oBaTeseM U antuBupycHbM 110. Kpowme Toro,
MHOT'HE PYTKUTBI MOT'YT MaCKUPOBaTh MPUCYTCTBUE B CUCTEME JIFOOBIX ONMCAHHBIX B €T0
KOH(UTypaluu MpoLeccoB, Marok U ¢ailyioB Ha 1ucKe, KIo4yel B peectpe. MHOTUE pyTKUTHI
YCTaHaBJIMBAIOT B CUCTEMY CBOU JipaiiBepbl U CEPBUCHI (OHU €CTECTBEHHO TAKIKE SIBJIAIOTCS
«HEBUIVMBIMHI).

B nocnennee Bpemst yrpo3a pyTKUTOB CTAaHOBHUTCS Bce 0ojiee akTyalbHOH, T.K.
pa3paboTUHKK BUPYCOB, TPOSHCKUX MPOTPaMM U HIIMHOHCKOT'0 IPOrpaMMHOT0 00ecTieueHust
HAYMHAIOT BCTPAUBATh PYTKUT-TEXHOJOTHH B CBOU BPEOHOCHBIE ITporpamMmbl. OHUM U3
KJIACCUYECKHUX MTPUMEPOB MOXKET CITY>KUTh TPOSTHCKas rporpamma Trojan-Spy.Win32.Qukart,
KOTOpasi MaCKUPYeT CBOE IPUCYTCTBUE B CUCTEME IIPU MTOMOILIM pyTKUT-TexHosoruu. Ee RootKit-
MexaHMu3M npekpacHo padoraetr B Windows 95, 98, ME, 2000 u XP.

CoBpeMeHHbIE aHTUBHPYCHBIE IPOTPaMMbl 00€CIIEUNBAIOT KOMIUIEKCHYIO 3aIUTY
IPOrpaMM U JIaHHBIX Ha KOMITbIOTEpPE OT BCEX TUIIOB BPEIOHOCHBIX IPOrpaMM M METOJI0B UX
POHUKHOBEHUS Ha KommbioTep (MHTepHeT, TIoKanbHas ceTh, 3JEKTPOHHAs M0YTa, ChEMHbIE
HOCUTENIN UH(OpMaLK). BoIbIIMHCTBO aHTUBUPYCHBIX MPOTpaMM codeTaeT B cede G yHKIUU
MOCTOSIHHOM 3alUThI (AHTUBUPYCHBIN MOHUTOP) U (DYHKIIMHU 3aIUTHI IO TPEOOBAHUIO
MOJIK30BaTENs (AHTUBUPYCHBIN CKaHED).

Me:xceTeBol 3KpaH — 3TO IPOrpaMMa, YCTAaHOBJIEHHAs Ha MOJIb30BaTEIbCKOM KOMIIBIOTEPE
U MpeHa3HAYEHHAas JUIsl 3alUThl OT HECAaHKI[MOHUPOBAHHOT'O JOCTYIA K KOMIbIoTepy. [pyroe
pacrpocTpaHEeHHOE Ha3BaHUE CETEBOT0 AKpaHa — QaiiepBoi OT aHrIuiickoro TepmuHa firewall.
WNHorna cereBoii hKpaH HA3BIBAIOT elle OpaHaMay3poM (HeM. brandmauer) — 3T0 HEMEIKHA
sKBUBANEHT cioBa firewall. OcHOBHas 3a7aua ceTEBOro FKpaHa — He MPOMYyCKaTh ((PUIBTPOBATH)



M

MaKeThl, He TOJXOIAIINE TI0]] KPUTEPUH, ONpe/IeIEHHbIE B KOH(PHUTypalluy CETEBOT0 SKPaHa.
MesxceTeBoM FKpaH MO3BOJISECT:

v brnokupoBatrh XakepcKue aTaky;
v He nonyckarh NpOHMKHOBEHHE CETEBBIX YEPBE;
v [IpensaTcTBOBATH TPOSHCKUM MPOTPaMMaM OTIPABIATH KOHPHICHIMATBHYIO HH(POPMAITUIO

0 I10JIb30BATENIE U KOMIIBIOTEPE.
3ananmue. B onepaunonnoii cucteme Windows nmpoBepuTh BEIOpaHHBIE 00BEKTHI Ha HATUYNE
BPEIOHOCHBIX O0BEKTOB, BBIIIOJHHUTD JICUYCHUE WIN YAAJICHUE 3apaKeHHbIX 00BEKTOB

IHopsinok padoTbl
1) 3amyCTUTH Ha BBHINOJIHEHUE aHTUBUPYCHYIO IPOTPAMMY.
2) 3amycTuTh OOHOBJICHHE 3 KOHTEKCTHOT'O MEHIO.
3) BbINOJHUTE TPOBEPKY CHEMHOTO HOCUTEIIA.
4) BbINOIHUTH NPOBEPKY JIOKATBHOTO JUCKA.
5) Oruer 0 paboTe aHTUBUPYCHOH COAEPKUT UH(OPMAIIHIO O pe3yJbTaTax MPOBEPKU.

KoHTpoJibHbIE BOIPOCHI
OcHoBHast YacTh

JlaiiTe moHsATHE KOMITBIOTEPHOTO BUpYCA.
Kaxkue yrpo3sl nadopmaiii criocoOHbl HAHECTU BPEJOHOCHBIE TTPOTPAMMBI?
Jlnis yero npeaHa3HAUYECHbI AHTUBUPYCHBIE IPOTPAMMBI?
KakoBel ¢pyHknmu 6panimayspa’?
B 4yem pasHuiia Mex1y aHTUBUPYCHBIMH CKaHEpaMU U MOHUTOpaMu?
Kaxkue cyiiecTByoT npu3HaKu 3apa>keHUsI KOMIIBIOTEPHBIM BUPYCOM?
UYrto HEe0OX0AMMO C/IeTIaTh B MIEPBYIO OYEPE/Ib B Cllydae 3apakeHUsI KOMIIbIOTEPHBIM
BUpYCOM?

NoUnAE W=

JlomoTHUTEIbHAS YACTh
8. KaxkoBsl xapakTepHble 0COOEHHOCTH KOMIIBIOTEPHBIX BUPYCOB KaK THIIA BPEIOHOCHBIX
nporpamm?
9. Kakue cymecTByIOT TUIIbI KOMITBIOTEPHBIX BUPYCOB?
10. Kak ceTeBble uepBH NIPOHUKAKOT HA KOMIIBIOTEP?
11. Kakue Bpe1oHOCHBIE 1€WCTBUS BBIIOJIHSIOT TPOSHCKUE IPOrpaMMBbl?
12. Kakue TUIBI XaKepCKUX aTaK U METOBI 3aLUThI OT HUX CYIIECTBYIOT?
13. K kakoMy TUITy Bp€JOHOCHBIX IIPOrPaMM OTHOCSITCS PYTKHUTHI?
14. TIpuBenuTe Ki1acCU(PUKALNIO AaHTUBUPYCHBIX Nporpamm. [IpuBeaure npumepsl.

IIpakTnueckas padora S TectupoBaHue NpPorpaMMoil TECTUPOBAHMS U
BOCCTAHOBJICHUS

[lesb: M3y4uTh Cpely IpOorpaMMHUpOBaHus Ha puMepe Qbasic, 0TpaboTaTh HaBBIKH BEIYUCIICHHS
apru(MeTHYECKHUX BhIpaXeHH B Qbasic, HAyYUThCS COCTABIATH MPOCTEHIINE IPOrpaMMbl INHEHHON

CTPYKTYPBI;

3ajaya: cocraBieHre IPOrpaMM JUHEHHON CTPYKTYpPHI Ha si3bike Qbasic
OcHaneHue: - peKOMeH1yeMble HHPOPMAIOHHbIE HCTOYHUKHI: KOHCTIEKT JICKLIUH

XO/[ PABOTBI:

[IpounTats ycinoBus 3agauu

OnpenenuTts UCXOAHBIE AaHHBIE U PE3YIIBTAT

IIpounTars Kparkue Teoperniyeckye CBEJICHUs A7l BOCIIOJIHEHUS JaHHBIX y ce0s B MaMATH
[octpouts 610K-CXEMY

Hanwucats nporpaMmy Ha aaropuTMuieckoM si3bike Qbasic




—

Teopemuueckue ceedenus:

OcHoBHBIE MOHATHA A3bIKA Qbasic
IIporpamma — 310 popma peacTaBIeHUS aNTOPUTMA JIJISl HICTIOTHEHUS €T0 MaIlIHOM.
Ilon sa3bikoM nporpammupoBanus (A1) mOHMMAIOT COBOKYITHOCTh CPEJICTB U IPABUII IPEACTABICHUS
aJropuTMa B BHJIE, IPUEMIIEMOM JISI KOMIIBIOTEPA.
Komanp! Ha si3bIKe IPOrPaMMHUPOBAHUS HA3BIBAIOTCS ONIEpPaTOpaMu
Uto0s! HauaTh paboTy ¢ QBasic, Hamo 3amycTuTh mporpammy QBasic.exe.
[Mocne 3anmycka QBasic Ha 3kpaHe MOSABUTCS OKHO:
[Mocne HamMcaHUs MPOTPaMMBI, YTOOBI €€ MPOCMOTPETh, HAJIO HAXKaTh KiaBuiny F35. nporpamMmMa Oyaer
WCTIOJTHEeHA B CITy4ae OTCYTCTBUS CHHTaKCHUECKUX ommOoK. [Ipu norycke ommoOky mocie 3amycka
MPOrpaMMBbI Ha 3KpaHe MOSBUTCS OKHO ¢ coo0meHneM 00 ommnoke. MoxHO BBIOpaTh KHONIKY Cnpaeka,
YTOOBI OJTYYUTh WH(GOPMAIIUIO O JOMYIICHHOHN ommOKe, JIn0o HaxaTh kinapuiny Enter unuEsc. [locne
OCYIIECTBIISIETCSI BO3BpPAT B OKHO PEIaKTHPOBAHUS, TJe Kypcop Oy/IeT HaXOIUTHCS B TOM MECTe, I/ie ObLia
norrymieHa ommoka. [locne ucmpapieHust omrOOK MOXHO 3aITyCTUTh MPOTPAMMY C MECTa, T/Ie OHa
npepBanack— F5, 3amyctuth nporpammy cHadana— Shift+F5. naxxatuem kinapuiu Alt ocymecTBiusercs

C:\gbasic\QB.EXE _ Ol x| Donmaganue B

File Edit Uiew Search Run_Debug Calls Options Help MCHIO.
Untitled 1 1 I[J'ISI nepexoza

Ha PYCCKH SI3BIK
NpeaHa3HaYeHo
paBoe
COueTaHHue
knasuil Ctri+Sh
ift, na
AHTIIMHACKUN—
JIEBOE
coueTaHue
knasuil Ctrl+Sh

4
nneciate Andasut QBasic

Microsoft <R} QuickBASIC 4.50 <C> Copyright Microsoft Corporation, 1985-1988 0—06'3%
[o]S10])

CIICYIONINE CUMBOJIBL:
3aryiaBHbIC OYKBBI JIATHHCKOTO an(aBuTa;

apaOckue 1udpsr;

pasaenuTeny; , ; . : ' (amoctpod) " () % (uenas BenuurHa), & (ATUHHOE 11€710€ YKCI0), (Tpoben), ! (mpu3Hak
BCIIICCTBCHHOW BEJIMYHHBI), # (TPU3HAK BTOPOH TOYHOCTH), $ (TekcTOBas BEMUYMHA);

3HAKW apuPMETHUECKUX Omepamuii: +, -, *, / (nenenne), ~ (BO3BEICHNE B CTEIICHB), \ (JIeTIeHHE HAIIEIO),
«MO/l» (meneHue MO0 MOIYIIO);

3HAKH OTIepaIiii OTHOUICHUH: , (HE paBHO), =,

Ecnu He00X0IMMO BBIYHCIIUTE 3HAYCHUE apU(PMETHUECKOTO BBIPAXKESHHUS WITH HECKOJIBKIX apU(PMETHIECKUX
BBIPaXSHHI, TO HEOOSI3aTENFHO COCTABIATH MporpaMMy. MoKHO ncnonb30BaTh DBM B pexxnme
HENOCPEICTBEHHOIO CYETa.

J1st 3TOrO HE HYXKHO JIe7aTh HUKAKUX CIIENHAIBHBIX IEPEX00B, IOTOMY 4TO MpH BKI0YeHnH OBM
HAaxXOJIUTCS B 3TOM PEXUME.

it TOro yTOOBI MPOM3BECTH BBIYHMCIICHUS, JOCTaTOYHO Tociie onepatopa PRINT naOpats Hy)HOE
BBIPAJKEHUE.

12
23* 456~ —+ FE .
5 B QBasic OyneT BHITISAAET

npumep: HaxoxaeHue 3HaYCHHUS apU(PMETHUSCKOTO BhIPAKCHHUS
CIIeIYFOIIUM 00pa3oM—

PRINT 23*456-12/35+ SQR(56)
ITocre 3amycka nmporpaMMBbl Ha UCTIOTHEHUE HAKaTHEM KIIaBUIK F5 OyneT momydeHo 3HaueHUe JaHHOTO
apudmernyeckoro Beipaxenus: 10495.14.,
Omepatop PRINT B QBasic nmpegna3zHayeH i BEIBOIA JaHHBIX Ha 3kpaH. Ecim mocie
onepatopa PRINT B3sTh 00YI0 MOCIEAOBATEIEHOCTh CUMBOJIOB B KABBIYKH, TO 3Ta IMOCIICI0BATCIHHOCTh H

OymeT BeIBEZICHA HA DKPaH.

3AJAHUSA K MIPAKTUYECKOM PABOTE:




3apanne Nel. Harmcats mporpammy, KoTopas BeIBeneT Ha 3kpad Bamm ®UO u agpec MeCTOXKHUTEITLCTBA.
3aganne Ne2. Hanncate nporpaMmy BBIYMCIIEHHUS BBIPa)KEHUS:

os’ &+ otgdx pH =2

3ananne Ne3. OTBeTHTHh HA BONPOCHI:

Yro Takoe mporpamma?

YTo Ha3bIBaeTCsl ONEpaTopom?

Kak ocymecTBisieTcss mpocMOTp pe3yibTara
nporpamMmsl B Qbasic?

Hns uero npeanasnauen oneparop INPUT B
Qbasic?

Kak HaiiTu 3Ha4eHne aprupMeTHIeCKOro
BeIpaskeHus B Qbasic?

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

3HaueHUs MePEMEHHOM X | 3HavyeHus: QyHKIHH Y |

3anganue NeS. [IporectupoBars nporpammy ais 3agadd Ne2 U 3anucarh CBOM JaHHbIE B TaONHUILY:

3HaueHUs MEPEMEHHOM X | 3HavyeHus: QyHKIMH Y |

3aganue Ne6. OTBeTHTH Ha BONPOCHI:

Kakas nporpamma HaseiBaercs JJMHEMHOI?

Vikaxure oomuii Bux JUHEMHON CTPYKTYPhI
B Qbasic?

VYKaxuTe ycIoBHOE 0003HaUeHUE OJIOK-CXEMBI
JMHEWHON CTPYKTYpBI

VYKaxuTe OCHOBHBIE ONEPaTOPhI IMHEHHON
CTPYKTYpPHI

3aganue Ne7. CnesaTs BHIBOJ O MpoAeIaHHOIl padoTe.

Pe3ym>TaT JeATCJIbHOCTH: 6HOK-CXeMa, nporpaMmma

Kpurepun onenkn:
«5» - CTaBUTHCS 3a MPAaBUIHHOE BHIMOJHEHNE BCEX NMPAKTUYECKUX 3adaHnii(6 3amaHnii)
«4» - CTaBUTHCS 3a IPABUIBHOE BBINOJHEHUE BCEX IIPAKTUUECKUX 3aJaHuil, HO C HEOOJIBIIMMY OIINOKaMHU




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

IIpakTuyeckas padora 6-7

HHcTanasnus ¥ HACTPOMKA AaHTUBUPYCHOM nporpamMmbl. Auarnocruka

padoTOCIIOCOOHOCTH KOMIIBIOTEPA
LUenb 3aHATUA: M3yunTb KnaccudpuKaumio BUPYCOB, CNocobbl MX pacnpocTpaHeHusa, cnocobbl 60pbbbl €
HUMMU; U3YYNUTb KNAcCUPUKALMIO M HA3HAYEHME aHTUBMPYCHbIX NPOrpamm.

TeopeTnueckne 0CHOBBI PadOTHI:
Haubosnee 3amuiieHHbIi KOMITBIOTEP — 3TO TOT KOMITBIOTEP, KOTOPBIH OTKIIFOUEH OT CETH M 3alepT
B cerd.
IlonsiTHe BUpYyCca.

OdunuanbHOE MOSBICHUE MEPBOrO KOMITBIOTEpHOro Bupyca gatupyerca 1981 romom, 3agoaro
10 BbIxojna mepBoid Bepcunm Microsoft Windows. 3OToT BHpyc, 3aMacKHpOBAHHBIA MOJ
KOMIIBIOTEPHYIO UTPY, aTakoBall HauOoliee MOMYJSPHBINA KOMIIbIOTEp TOro BpemeHu — Apple 1L
Pacrnipoctpasnsiiicst oH ¢ yepenaiibeil CKOpOCThIO (C IOMOILBIO TUCKET).

CornacHo moJcyeTaM 3KCHEpTOB, 00beM malware (0OLENpHUHITOE Ha3BaHUE BCEX BHJIOB
BPEJOHOCHBIX MpOrpaMM) Bo3pacTtaeT Ooznee ueM Ha 15 % B roa. CoriacHO JaHHBIM KOMIAHUU
Sophos, pa3paboTyrika aHTUBUPYCHBIX MPOTPaMM, KKl JIEHb MOSBISIIOTCS NMpUMEPHO 30 HOBBIX
BHUPYCOB, a MTePeUCHb aKTUBHBIX BUPYCOB NOMOTHsIETCs 10 ThIC. HOBBIX HANMEHOBAHUH B T'O/I.

Bupyc — 3TO yacTh mporpaMMHOTO KOJAa, KOTOpas THPAXHUPYeTcs MyTeM I00aBICHUS B
Ipyroi o0bEeKT, 0OBIYHO HE3aMETHO U 0e3 pa3pelIeHUs 10JIb30BaTesl.

Berpeua kommbroTepa ¢ BUPYCOM BIIEYET HECKOJBKO MOCIEICTBUM.
¢ [TostBiieHMEe HEOOBIUHBIX CUCTEMHBIX COOOIIIEHU.

* McueznoBenue (ailioB WM yBeTUYSHHUE UX PA3MEPOB.

* 3ameieHuEe pabOThI CUCTEMBI.

* BHe3anHbIii HEJOCTATOK TMCKOBOTO MPOCTPAHCTBA.

* JIuCK CTAaHOBHTCS HEJOCTYITHBIM.

Kiaccudukanusi BUpycoB.

Bupychbl MOTYT OBITH O€3BPEIHBIME, MATIOOTIACHBIMU M Pa3pyIITUTEILHBIMH.

Bupycel Moryr 3apaxaTh MporpaMMHble (aiiabl, JIOKYMEHTHl (TaKk Ha3bIBacMbIe
MaKpPOBHPYCHI) WK (halijIoBbIe M JTUCKOBBIE CTPYKTYPHI HU3KOTO YPOBHS, TaKWe KaK 3arpy304YHBIH
cekTop wiM Tabnmuna pasmemnieHus QaitnoB (Boot — Bupycel). DaiiioBble BUPYCHI 3apa)KaroT
UCTIOJTHUMBIC (haiiibl, MMILIAHTHPYSI B HUX OMACHBIM KOJ. BUpPYCHl MOTYT aKTHBHU3UPOBATHCS MPHU
3amycke MH()UIMPOBAHHON MPOTPaMMBI;, TaKKe OHH MOTYT MOCTOSHHO HaXOJUTHCS B MaMATH U
3apakaTh OTKpBIBaeMbIE TOJIb30BaTeNeM (aillibl MM co37aBaTh CBOM coOcTBeHHBIE. Korma Bupyc
MPOHUKAET B KOMIIBIOTED, HAa KOTOPOM yCTaHOBJIEHa cucteMa Windows, OH MOXET H3MEHSTh
3HA4YCHHUsI B CUCTEMHOM pPEecTpe, 3amemarb co0oil cucteMHble (haiiiibl M BHEAPSATHCS B TIOYTOBYIO
nporpaMMy ¢ IIeNbI0 JalbHeWIero pasmHoxeHus (depBu). CeTeBble BUPYCHI OOUTAIOT B
OTIEPAaTUBHOM MaMATH KOMITBIOTEPOB U HE KOIMUPYIOT ceOsl Ha HOCHTETH JaHHbIX. OHM OOWTAIOT B
CeTH, KOTJa XOTs Obl OJIMH KOMITBIOTEp BKIJIFOYEH, MMO3TOMY HE OIMACHBI AJI WHIWBUIYaTbHOTO
noJyib3oBarens. Bupyc He 00s3aTeNIbHO MpecTaBIseT co00i OTAENbHYIO NMPOrpaMMy M HE BCeraa
SIBIISIETCS IECTPYKTUBHBIM TI0 CBOEH CYTH, BCE 3aBHCUT OT €r0 KOHKPETHON Pa3HOBUIAHOCTHU. XOTS
OCHOBHYIO YIrpo3y MJid TIOJb30BaTeleld MPEACTaBIAIOT HMEHHO KOMIBIOTEPHBIE BUPYCHI,
CYIIECTBYET HECKOJIbKO BUJOB BPEIOHOCHBIX MTPOTPAMM:

TposHCKUY KOHB MPEACTABISAET CO0O0M KOMIBIOTEPHYIO MPOTrpaMMy, KOTOpasi MaCKHPYETCs
WM CKPBIBAETCS B 4acTH mporpammbl. HekoTopsie popMbl TPOSHCKHX KOHEH MOTYT OBITH 3ampo-
rPaMMHUPOBAHbI Ha CAMOpPa3pyIICHUE U HE OCTAaBJISIOT HUKAKUX CJIEJIOB, KpOME MPUYMHEHHBIX UMU




paspyuieHuii. Hexkoropble Xakepbl HCHONB3YIOT TPOSHCKUMX KOHEH Ui IOIYy4YeHUs Maposie u
OTCBUIKM MX oOpaTHO Xakepy. Kpome Toro, oHM MOTYyT HCIIOJIB30BaThCd Uil OAHKOBCKUX
MOILIEHHUYECTB, KOI'/1a HEOOJIbIINE CYMMbI JEHET CHUMAIOTCS C 3aKOHHBIX CUETOB U MEpEAA0TCs Ha
CEKPETHBIN CUeT.

UYepBu npeacTaBiIsioT co00il mporpaMmbl, KOTOPIE Pa3pyIlalOT KOMIBIOTEPHYIO CHCTEMY.
OHM MOTYT NPOHUKATh B MPOrpaMMbl OOpaOOTKM AAHHBIX U MOAMEHATh WIN pa3pyllaTh JaHHbIC.
Kak BupYCBI, OHU MOTYT NPHYUHATH OOJNBIINE Pa3pyLICHHs, €CIH UX HE OOHAPYKHUTH BOBpPEMS.
HamHoro mnpoie JIMKBUAMPOBATH YEPBS WIM TPOSHCKOTO KOHS, €CJIM CYILECTBYET TOJBKO
€MHCTBEHHAsl KOIUS IPOrpaMMBbl-pa3pyLIUTENs.

Jlornueckue 60MOBI TOJOOHBI TPOTrpaMMaM, UCTIOIB3YEMBIM JIsl TPOSTHCKHUX KoHEeH. OHaKo
Joruyeckue 60MObI UMEIOT TaliMep, KOTOPBIN B3phIBAET UX B 3aJlaHHYIO aTy U BpeMs. Hanpuwmep,
Bupyc Michelangelo umeer Tpurrep, ycTaHOBJIEHHBIN Ha €Hb POKICHUS 3HAMEHUTOIO XYI0KHHUKA
Muxkenanaxkeno — 6 mapta. Jlornueckre 60MOBI HaCTO MCIIOJIb3YHOTCSI HEJOBOJIIBHBIMHU CIIY’KaIllMMH,
KOTOpBIE MOTYT YCTAHOBUTh HMX Ha AaKTHUBALMIO IIOCIE TOr0, KaKk OHM OCTaBAT KOMIIAHHIO.
Hanpumep, nornueckas 6omMba MOXKET «B30pPBAThCS», KOTAA UMS ITOTO CIYKAIIEro MCKIHYaeTCs
U3 TUIaTeXKHON BemomocTu. biaromaps BCTpOEHHOMY MEXaHU3MY 3aJIEpPKKH, JJOTHUYECKHe OOMOBI
AaKTUBHO HCIHOJB3YIOTCS MJs IIaHTaxa. Hampumep, IIAHTaKUCT MOXKET IMOCJIaTh COOOIIEHHE,
roBOpsIllEe, YTO €Cau €My OyJeT BblIUIaueHa OIpeiesieHHas CyMMa JEHEr, OH IpPeJOCTaBUT
UHCTPYKLHUIO JJIs1 OTKJIFOUEHUS JIOTUYECKO O0OMOBI.

CMeniaHHble KOJABI TMPEACTABIAIOT COOOM HOBBIM KJIacC U3OIIPEHHBIX BPEIOHOCHBIX
IporpaMM, KOTOpbIE COYETalOT B ce0e XapaKTepUCTUKU BHPYCOB, YE€pBEil M O€usi, 4TO MO3BOJISIET
3JIOYMBIIIICHHUKY OCYIIECTBUTh 0C000 A(PQeKTHBHYIO araky. B ornmume oT OONbIIMHCTBA
JIOMOPOILEHHBIX BUPYCOB, KOTOpBIE PACIHPOCTPAHAIOTCS Oslarofapsi B3JOMY aJpPECHBIX KHUI Ha
KOMITbIOTEpax 1oJ ynpasieHneM Windows, HEJbI0 TaKHX MPOTPaMM SIBISIFOTCS Web-cepBephl U
CETH, YTO 3HAYUTEIILHO MOBBIIIAET UX OMACHOCTD.

IlyTu NpoHMKHOBEHHS BUPYCOB B KOMIILIOTEP.

Bupycel momagaioT B Bally KOMIBIOTEPHYIO CHUCTEMY M3 MHOXECTBAa pPa3HOOOpPa3HbIX
UCTOYHUKOB — HCIHOJHSAEMBIX Iporpamm, mnporpaMMm u (ailioB, NepesaBaeMbIX BaMm, WU
IPOTrpaMMHOTr0 oOecrieueHus], IpUoOpPeTaeMoro B apXMBUPOBAHHON (hopMe.

I'mOkue nucKu U KOMIAKT-AUCKH MOTYT XpaHUTh (ailyibl JaHHBIX, IPOTPaMM U IPOrPaMMHOE
o0ecrieyeHre onepalMoHHbIX cucTeM. [ MOKUil UCK COCTOUT M3 3arpy304HOIO CEKTOpA U JaHHBIX.
[Ipy HeoOXoaUMOCTH, B 3arpy304HOM CEKTOpE MOXKET XPaHUThCS HH(OpMalus, HyKHas I
3arpy3ku Kkommnbrorepa. Kpome Toro, 371ech e XpanuTcst uHGopMalys o paszaenax, HHGpopMaius 1no
yIpaBJIEHUIO 3arpy3koid W MHpopmanus o pa3MmerieHuu (aiinos. /laHHbIe MpencTaBisioT co0oit
BCIO TY COJIE€p)KaTelIbHYI0 HMH(pOpMAalHI0, KOTOpas XPaHUThCS Ha THOKOM jaucke. OueHb JIETKO
pacIpoCTpaHs0TCA BUPYCHI C (piemi-kapT.

N3n10651€HHBIM MECTOM OOUTAHUSI BUPYCOB SIBJISIFOTCS 3aTPY30UHbIE CEKTOPA U MCIIOJIHAEMbIE
¢aiinbl, XpaHumble Ha THOkoM nucke. [lomelieHHble B 3arpy304HOM CEKTOpPE, BUPYCHI MOTYT
3aIycKaTbCsl MPH 3arpy3Ke CHCTEMBI C JUCKETHl. BUpychl, MoOMeleHHbIE B UCTIOJIHIEMbIE (aiiibl,
3aIlyCKal0TCs BMECTE C 3apaX€HHOU MPOrpaMMOii, Iociie 4ero HaYMHAIOT CBOIO €S TEIbHOCTD.

Ecnmu B nokanbHOM ceTd 3apak€H XOoTs Obl OAMH KOMIBIOTEP, TO BUPYC MOMEHTAJIbHO
pacrnpoCTpaHUTCS U Ha BCE OCTAJIbHbIE KOMITBIOTEPHI.

WMHTepHET NpenocTaBUl  IOJIb30BATENsIM HOBBIE BO3MOXKHOCTH, KOTOPBIE YBEIUYHMBAIOT
MOTEHLNAIbHYIO0 OMACHOCTh MPOPEX B CUCTEME 3alIUTHI OT BUPYCOB.
MecTta 00MTaHUSI BUDYCOB.

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

Bupycsl 3arpy304HOro cektopa MHQUUUPYIOT 3arpy304HbIi CEKTOP WU ITIaBHYIO 3arpy30YHYIO
3anMch KOMIBIOTEPHOM cucTeMbl. Korga KOMIIBIOTEp 3arpykaeTcs, BHUpYCHas Hporpamma
aKTUBHUpYETCS. BHUPYCBHl 3arpy304HOrO CEKTOpa IPEkKAEC BCEro MEPEMEIAOT B JAPYroe MeCTO
3aMMCBhIBAIOT MCXOAHBIM 3arpy304HbIM KOJ M 3aMEUIaloT €ro MHQHUIMPOBAHHBIM 3arpy30YHBIM




KozsoM. MHdopManus UCXOTHOTO 3arpy304HOT0 CEKTOpa MEPEHOCUTCS Ha JIPYroil CeKTop NHMCKa,
KOTOPBII MomMeuaeTcs Kak Ae(eKkTHas o01acTh TUCKa U Jjajiee He CII0JIb3YeTCs.

ITockonbKy 3arpy304HbIii CEKTOp — MEPBBIM 2JIEMEHT, 3arpyKaeMblil IIpU 3allyCKe KOMIIbIOTEpa,
oOHapy)KeHHe BUPYCOB 3arpy304HOTO CEKTOpa MOKET OKa3aTbCs HeNerkod 3anadeid. Bupycel
3arpy304HOro CeKTopa — OJMH U3 CaMblX MOMYJSIPHBIX THUIOB BUPYcOB. OHU MOTYT
pacIpoCTpaHATbCS IYTEM HCHOJIb30BaHUSA WHOUIMPOBAHHBIX THOKUX JUCKOB IpH 3arpyske
KOMITBIOTEpa. DTO MOXKET JIETKO MPOM30MTH, €CIU MPH Nepe3arpy3Ke KOMIbIOTepa TMOKHNA JHCK
BCTaBJICH B JUCKOBOJ.

Bupycel, wunpuuupytomme ¢aitnel, nopaxkaloT wucnogHsemble (aiiasl. OHM  MOTYT
AKTUBUPOBATHCS TOJIBKO MPH HCToNHeHNH (paiina. Yame nmpounx nmopaxarorcs (aiiist TunoB COM,
EXE, DLL, BIN, SYS u VXD. Bupycel, undumupyromue Qaiipl, MOTYyT CTaHOBHUTHCS
PE3UJCHTHBIMU M INPUCOECOUHATHCA K JPYTMM  HUCHOJHSAEMBIM IporpaMmamM. Bupycsl,
uHQHUUUpyomye Qaiabl, 0ObIYHO 3aMEHSIIOT MHCTPYKLUH 3arpy3Kd IMPOrpaMMbl HCIOJIHSIEMOTO
daiina coOCTBEHHBIMH MHCTPYKIHMSMH. 3aT€M OHHU MEPEHOCSIT HUCXOAHYIO MHCTPYKIHIO 3arpy3KH
nporpaMMbl B Apyrod pasnen ¢aitna. DTOT mpolecc yBeIMuuBaeT pasmep (aiina, 4To MOMKET
IOMOYb OOHAPY’KEHUIO BUpYCa.

Bupycsl B 0CHOBE KOTOPBIX JI€KaT MakpoChl (MAaKpOBUPYCHI), UCIIOIHAIOT HEMIPETyCMOTPEHHBIE
JEHCTBUSL IyTE€M HCIHOJB30BAHUS MAKpOS3bIKa MNPWIOXKEHUS [UIsl CBOErO paclpOCTPaHEHUS
nokyMmeHThl. OHHM MoryT, Hanpumep, uHdunuposats ¢aitisl .DOT u .DOC npunoxenus Microsoft
Word, a takxe daiinsr Microsoft Excel. 3Tu BHpychl OTHOCSTCS K MEXKILIAT(GOPMEHHBIM BUPYCaM U
MoryT uH(pUIKUPOBaTh Kak cucteMbl Macintosh, Tak u PC.

[Tpoune BUpychl MOT'YT UMETh YE€PThI OJJHOTO UJIM HECKOJIBKUX OMHCAHHBIX BBILIE TUIIOB.

Bupychl-HEBUIMMKH (KaproHHOE Ha3BaHUE — «CTEJIC-BUPYCHI») MPHU pabOTe MBITAIOTCS BCS KAaK
OT OIEPallMOHHOW CHCTEMBI, TAK U aHTUBUPYCHBIX IporpaMM. YToObl MepexBaTUTh BCE MOIBITKU
WCIIOJIb30BAaHUsl OINEPALMOHHOM CHUCTEMBl, BHUPYC JOJDKEH HaXOOUThCS B IaMATH. Bupycel
HEBUJIMMKH MOTYT CKPBIBATh BCE M3MEHEHUS, KOTOPhIE OHH BHOCST B pa3Mepsl (aiyioB, CTPYKTYpY
KaTajoroB WM HHBIE pa3felibl ONEPAallMOHHOM CHCTEMBI. OTO 3HAUYUTENBHO 3aTPYAHSIET HX
oOHapyxeHHre. YToObl OJOKMpOBaTh BUPYCHI-HEBUIUMKHU, MX CIEIyeT OOHApYKUTh, KOTJa OHHU
HaXOJATCS B IAMSATH.

3amndpoBaHHbIE BUPYCHI BO BpeMs paboThl U(PYIOT CBOW BUPYCHBIA KO, YTO MO3BOJISIET UM
IpPeJOTBPATUTh OOHAPYKEHUE U paclio3HaHKUE BUpYca.

[TonmumopdHbIE BUPYCHI MOTYT U3MEHATH CBOM BHEIIHMM BHJ MPH KaXJI0M HHOUIUPOBAHUU.
JUis n3MeHeHMsl BHELIHEro BHMJA M 3aTPyJHEHHMsS OOHapY)KEHUS OHM HCHOJBb3YIOT MEXaHU3MBI
myTtauuid. IloaumopdHbie BUpYChl CIIOCOOHBI MPUHMMATH OOJee JBYX MUJUIMAPAOB PA3IUYHBIX
¢bopM, MOCKOIBKY IPHU KA I0OM HHOHUIIMPOBAHUN U3MEHSIOT AITOPUTM MM (POBaHUE.

MHOTrOKOMIOHEHTHBIE BUPYChl MHPUIUPYIOT KaK 3arpy304YHbIE CEKTOPBI, TaK U HMCIIOIHSIEMbIE
daitnel. OTO OAMH M3 caMbIX CIOXKHBIX [ OOHApy)XEeHUS BHMPYCOB, IIOCKOJIBKY MHO-
TOKOMITIOHEHTHbIE BHUPYChl MOTYT COYETaTh HEKOTOpblE WM BCE METOJbl CKPBITUS CBOEH
NeSITeIbHOCTH, IPUCYIIHNE BUPYCAM-HEBUANMKAM U MOJIMMOPGHBIM BHPYyCaM.

CaMo00HOBIISIIOIIMECS BUPYCHI, KOTOpbIE MOSIBIJIMCH B CaMO€ IOCJEIHEE BpeMs, CIIOCOOHBIE
CKPBITHO OOHOBIIATHCA Yepe3 MIHTepHET BO BpeMsi CEaHCOB CBSI3H.

IIpo0aeMbl.

Hosele Bupychl. CurHatypbl HOBBIX BHPYCOB THOSBIAIOTCS nocTossHHO. Korma paspa-
OaTbIBaeTCsl HOBBIM BUpYC, pa3pabOTUYMKU aHTUBUPYCHBIX MPOTrpaMM JOJKHBI «pa300paTh» €ro Ha
COCTaBHBIE YAaCTH, MPOAHAIU3UPOBATHh IOBEJEHHE, T00aBUTh €ro CHUrHaTypy B 0a3y JaHHBIX
aHTUBUpYCa M ONMyOJMKOBaTh JaHHOEe OOHOBJIeHHe. Jlake eciiM Ballla aHTHUBUpPYCHasl mporpamma
HACTPOEHa Ha PeTyJsipHOe OOHOBJIEHUE, KAKOWH-TO KOPOTKHIA MEPHO/I BPEMEHHU Bbl HE 3aIIUIICHbI OT
HOBEHMIINX BHUPYCOB. DTa MpoOiieMa MOXET MOKa3aThCsl HE CTOJIb CEPhE3HOM B MOMEHT Hauaia
pacnpocTpaHEHHs BUpYyca.

ITockosmbKy HOBBIE BHPYCBHI HOSIBJISIOTCS HEIPEPBIBHO, HUKOTAA HE CTOUT PACCUHUTHIBATH
TOJILKO HA aHTHUBUPYCHYIO Nporpammy. s co3maHusi HECKOJIBKUX YPOBHEH 3aluThl HEOOXOAMMO
OJIOKMPOBATh UCIOJIHAEMBIC ITOYTOBBIE BIOXKEHUS M YCTAaHOBHUTH BCE HEOOXOJUMBIE OOHOBIICHUS
0€30MacCHOCTH.




JloxkHble TpeBoru. MHOrna aHTUBHUPYCHBIM CKaHep MOXKET NPUHATH OOBIUHBIA (ailn 3a
MHQUIMPOBAHHBIN, ecIM 0a3a JaHHBIX aHTUBHpPYCA COJIEPKUT HEKOPPEKTHOE ONMCaHUE BUPYCHOH
IPOTPAMMBI WJIH €CJIM AJITOPUTM 3BPUCTHUYECKOTO aHATTN3aTOpa CKaHepa COACPKHUT OIIUOKH.

JlelicTBUSI AHTUBHPYCHBIX NPOIrPAMM.

AHTHBHMpYCHas NporpaMMa JOJKHA BBIIOJIHATh TPU OCHOBHBIE 3ajaud: OOHapyKeHHe
BHpYCa, yaJICHUE BUPYCA, IPEBEHTUBHAs 3alUTa.

YroObl NpeAoTBPAaTUTh BUPYCHYIO aTaKy, aHTUBUPYCHas MporpaMma peaau3yeT MHOKECTBO
Pa3IMYHBIX METOAOB OOHAapyXeHHs. Pa3nuuyHble aHTUBUPYCHBIE MPOrpaMMbI HCIONB3YIOT HE-
KOTOpBIE WM BCE METO/Ibl U3 CIAEAYIOLIEH IPYIIIBL.

CkanupoBaHue LU(POBOM CUTHATYPBl HCHOJIB3YETCS AN HMAESHTH(QHUKALMKM YHHUKAJIBHOIO
mudpoBoro koma Bupyca. LludpoBas curHarypa mnpencraBisier co0oil  MpeIBapUTENBHO
YCTAQHOBJICHHBIN IIECTHAALATEPUYHbIN KO, HAJM4YKUe KOTOPOro B (haiiie CBUAETENBCTBYET O €ro
3apakeHuH BHpycoM. CkaHupoBaHHe HU(POBOM CUTHATYPHI NPEACTABIsET CO0OW B BbICIICH
CTENEHU YCHeUHbI MeTon wuaeHTHU(uKauuu BuUpycoB. OH, OJIHAKO, BCELEIO 3aBUCUT OT
NOJJICP)KKH  0a3bl JaHHBIX C LU(POBBIMH CUTHATYpaMH BHUPYCOB M TOHKOCTEH MeXaHU3Ma
CKaHUPOBaHUA. BO3MOXKHO JI0’)kHOE 0OOHapyKeHHe BUpYca B HEOBPEXKCHHOM (aiiie.

OBpUCTUYECKUH aHanu3 (WIM CKaHWPOBAHME MO 33JaHHBIM MpaBUJIaM) BBINOIHSIETCS OBICT-
pee, 4eM CKaHHUPOBaHUE OOJBIIMHCTBOM TPAJUIMOHHBIX METOA0B. DTOT METO UCHOJIb3yeT Habop
npaBui Ut 3¢ (HEeKTUBHOTO aHaM3a (ailyIoB B OBICTPO OOHAPYKUBAET TOJO3PUTEIbHBIN BUPYCHBIN
koq. Kak ormedeHo B [9], Bce IBpPUCTHYECKHE METOAbI B TOW WJIM MHOW (OpME BBITOJHSIOT
SMYJMpPOBAaHUE UCHOJHEHUS Koaa Bupyca. [loaToMy, Npu HaJIWYUM HEKOTOPOrO OIBITA,
pa3paboTYMK BHUpPYyCa MOXKET 3allUTUTh CBOE «U3JeJue» OT OOHApYKEHHUs 3BPUCTHUECKUM
AQHAIN30M. DBPUCTUYECKUN aHAJIU3 CKJIOHEH K JIOXKHBIM TPEBOTaM, M, K COXAJIECHHUIO, 3aBUCUT OT
KOPPEKTHOCTHU Habopa MpaBuJl BBISBICHHS BUPYCa, KOTOPbIE BCE BPEMsl H3MEHSIOTCSL.

HccnenoBanue maMsTH — €Ie OJHH METOJ, OOBIYHO YCIEIIHO MPUMEHSEMBIN it 0OHapy-
oeust BUpycoB. OH 3aBUCUT OT PaclO3HAHMSI MECTOIOJIOKEHHS U3BECTHBIX BUPYCOB M HX KOJIOB,
KOIJla OHU HaxoJsaTcs B mamsaTH. M Xors uccinenoBaHue maMsatu OOBIYHO NMPUBOAMT K YCHEXY,
UCIOJIb30BaHUE TAKOTO METO/1a MOKET MOTPeOOBaTh 3HAUUTENBHBIX PECYpcoB KoMibioTepa. Kpome
TOT0, OH MOXKET BMEILIMBATHCSI B HOPMAJIbHBIN XO/1 BBHIIIOJHEHUS Ollepalfii KOMIIbIOTepa.

MOHUTOPUHTI TOpepblBaHUN paboTaeT MyTeM JIOKAJIW3alud M TMPEeJIOTBpPAIlEHUs] BUPYCHBIX
aTak, MCIIOJIb3YIOIIMX BBI3OBBI MTpepbIBaHU. BbI30BbI IpephIBaHMi MPEACTaBIAIOT COOOM 3ampoChl
pasnnYHbIX (YHKIMA Yepe3 CUCTEMHBbIE IpepblBaHUS. MOHHUTOPUHI MpepbIBaHUM, I[0J100HO
MCCJIEIOBAaHUIO NaMSTH, TaKK€ MOXKET OTBJIEUb 3HAUUTEIbHBIE CUCTEMHBIE pecypchl. OH MOKET
CTaTh IPUYMHOMN MPOOIIEM MPH JIEraJbHBIX CUCTEMHBIX BBI30BaX U 3aMEJIUTh paboOTy cucTeMbl. 13-
3a OOJIBILIOTO YKCIIa BUPYCOB U JIETAJIbHBIX CUCTEMHBIX BHI30BOB, MOHUTOPUHT IIPEPHIBAHUN MOXKET
UCIBITBIBAaTh TPYJHOCTHU B JIOKAJIU3aLUU BUPYCOB.

KoHTpodb 11e10CTHOCTH (M3BECTHBIM TaK)Ke€ KaK BBIUMCICHHE KOHTPOJIBHBIX CYMM) IIpO-
CMaTpHUBAET XapaKTEPUCTHKH (ailloB mporpaMM M OmpeAesseT, ObUIM I OHU MOAU(DUIIMPOBAHbI
BUPYCHBIM KOJIOM. OTOT METOJ HE HYXJaeTcsi B OOHOBJIEHHHM MPOTPaAaMMHOIO OOecreyeHus,
MOCKOJIbKY HE 3aBUCUT OT HU(POBBIX Nojnuceit BupycoB. OHaKO OH TpeOyeT OT Bac MOAEePKaHUS
0a3bpl JaHHBIX KOHTPOJIBHBIX CyMM (haiioB, CBOOOAHBIX OT BUPYCOB. KOHTpOJb 11€0CTHOCTH HE
crioco0eH 0OHapyKMBaTh MMACCUBHbIE U aKTUBHBIE BUPYCHI-HEBUAUMKH. Kpome TOro, oH HE MOKET
UACHTU(PUIINPOBATH OOHAPYKEHHBIE BUPYCHI 10 UMEHAM MJIU THIIaM.

HenpepbIBHON KOHTPOJb MOXET OBITh HEMOAXOMALIMM CPEACTBOM JJIS  JIOMAIHEro
UCIIOJIb30BaHUs, IIOCKOJIBKY MOXKET TIpUBECTH K 00paboTKe CIMIIKOM O0dbIIoro oobema
uHpOpMaIINK, a 3TO 3aMeIsieT paboTy KommbloTepa. Ha KiMeHTCKoM MaluHe npeanodYTuTeNbHee
KOH(UTYypHpOBaTh aHTUBUPYCHYIO MPOrpaMMy Ha 3alyck B ompenaeiaeHHoe Bpems. Hanpumep, ona
MOYKET 3aIlyCKaThCs MPH 3arpy3ke KOMIBIOTEO WIIM CYUTBIBAHUU HOBOTO (paiiina ¢ rudkoro nucka. B
HEKOTOpPHIX MakeTax (Hampumep, Norton AntiVirus m MacAfee VimsScan) ucnons3yroT MeToOm,
M3BECTHBIN KaK CKaHMPOBAHUE IO PACIMCAHHUIO, JJI BBIIOJHEHMS IOMCKAa BUPYCOB HA KECTKOM
JUCKE B 3aJaHHbIC IIEpUOABl BpeMeHHW. Ele OIMH METOJ 3aKNII0YacTCsl B HUCIOJIb30BaHUU
AHTUBUPYCHOM MpOrpamMMbl B IEPUOJ IPOCTOsI KoMIbIoTepa. Hampumep, ero MOXHO MCIIOJIb30BaTh
KaK 4aCTh IPOTpaMMbl DKPaHHOMU 3aCTaBKH.




OCHOBHBIE IPUHIMIIBI KOMIILIOTEPHOI 0€30I1aCHOCTH.

OOyunTe BCeX, KTO TMOJIB3YyeTCs BallMM KOMIBIOTEPOM WM CEThIO, OCHOBHBIM MPUHIIUIIAM
o0ecrnevyeHrs KOMITbIOTEPHON O€30MacHOCTH.

VYcraHOBUTE aAHTUBUPYCHYIO TMpOrpaMMy Ha KOMIIBIOTEp. YCTAHOBUTE Ha KOMIIBIOTED
NepCOHANbHBIN OpaHaMayap.

HactpoiiTe mo4TOBBIN KIMEHT TaKKUM 00pa3oM, 4TOObI OH OJIOKMPOBAJ WIIH TIOMEIIAT B OTACIbHBIN
KaTaJIoT BCE MOTEHIUAILHO OMACHBIE BIOKEHMUSI.

He mnonw3yiitech auckamu, JOucCKeTaMu, (ieni-kapraMu, KOTOPbIMH Bbl MONb30BaIuCh B
3apax€HHbIX 11K, HE TpOBEpUB UX HA HAJIMYKUE BUPYCOB U HE BBUICYUB UX.

He noanaBaiiTech Ha COMHUTENbHBIE MpeUIokeHus B IHTepHeTe: MpoCcMOTp UHTEpecHOro GpuibMa
WM YCTaHOBKA OECIUIATHOM MPOTrpaMMBbl U T.I1.

Hactpoiite cBoe antuBupycnoe I10 Takum 06pazoM, 4TOOBI BHIIOIHSAIOCH PEryisipoe 0OHOBJICHHE,
KaK MUHHUMYM a3 B HEJEIIO.

Hcnone3yiiTe aBTOPUTETHBIE MCTOUYHUKH WH(GOPMAIMU O KOMIBIOTEPHBIX BHPYCAX M IOKHBIX
TpEBOTax».

[Tonp3yiiTech mporpamMmamM [Jsi PE3EpBHOTO KOMUPOBaHUS JaHHbIX. Paszpaboraiite mimaH
BOCCTAHOBJICHUS CUCTEMBI Ha CJIy4ail BAPDYCHOM aTaKH.

3ameuanue: B P® oTHomeHus mpou3BOOUTENEH M paclpoCTpaHHUTENed BHPYCOB C OOIECTBOM
perynupyroTcsi cratbeit 273 YrolloBHOTO KOAEKca, riacsmiei cienyromee: «Co3nanue mporpaMmm
1151 OBM uinu BHECEHHE U3MEHEHM B YXKE CYILIECTBYIOIIME IPOrPAMMBI, 3aBEJOMO MPUBOIAIINX K
HECAHKIMOHHUPOBAHHOMY YHUYTOXXCHHIO, OJOKHPOBAHUIO, MOTU(PUKANNNA WIH KOIHUPOBAHUIO
uH(popMalu, HapylieHuo pabos IBM, cucrem DBM unu ux cetu, a paBHO HCIOIb30BaHUE OO
pacrpocTpaHEHHE TaKWX MPOrpaMM WM MAaIIMHHBIX HOCUTENEH ¢ TaKUMU MPOTpaMMaMH
HaKa3bIBAETCS JIMIIEHUEM CBOOOIBI Ha CPOK 10 3-X JieT co mrpadom ot 200 1o 500 MUHUMATHHBIX
pa3MepoB OIUIaThl TPY/A...». AHAJTOTUYHBIC 3aKOHBI PUHATHI U B APYTUX CTPaHAaX.

MNOPAAOK BBIITIOJIHEHUS PABOTbI
1. ITocMoTpuTE, KaKne aHTUBUPYCHBIE IIPOrpaMMBbl ycTaHOBIIEHbI Ha Bamem I1K.
2. Otkporite nporpammy ESET NOD32 Antivirus u u3ydnrte okHO miporpaMmsl (Puc.6).
3. Ilounraiite wuHpopmanmio Ha Brimagkax: CocrosHue 3amuThl, OOHOBieHue, Hactpoiika,
CnyxebHble porpammel, CripaBka U MOAJEPKKA.
4. ITocmoTpuTe Ha BkiIaake HacTpoiika, BCce 1M ONIMHU BKIIIOUEHBI: 3alllUTa B PEXKUME PEAIILHOTO
BpPEMEHH, 3allluTa 3JEKTPOHHOM MoYThI, 3amura goctyna B MHTepHerT.
5. Bxmounte  Bkimaaky CkanupoBanue IIK.  BriGepure  BbIOOpOUHOE  CKaHMpOBAHUE.
[IpockanupyiiTe AUCK JIOKaNbHBIN D.
6. [Toka un€r ckaHupoBaHHe, U3y4yHTe colepkumoe Bkianaku CiyxeOHble mporpammbl. Kakue
¢aiinbl ObUTH TOMEIIEHbl Ha KapaHTHH?
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7. Ilocne OKOHYaHHMS CKAHUPOBAHHUS JIOKAIBHOTO JUCKAa NPOCKAHUPYWTE CBOK JUCKETY.
Pe3ynpTaThl CKaHUPOBaHUS JUCKA U JUCKETHI 3aIUIINTE B OTYET.
8. B paznene CripaBo4HOI CHCTEMBI IPOrpaMMbl HAAUTE WH(POPMAIUIO O TOM, KaKHe TPH YPOBHS
OUYMCTKHU MOJJEPKUBACT MPOrpamMma U 3aluIluTe 3Ty HH(POpMaLHIO B OTUET.
9. Usyunurte pa3nen cipaBku Beenenue B untepeiic moip3oBaTerns.
10. U3yuute pasznen cripaBku [IpenynpexaeHust 1 yBeJOMICHUS.
11. B coyxeOubix nporpammax B IlnmanupoBiivke mouuTaiTe, Kakue 3ajaud 3alUIaHUPOBAHBI Ha
Onmkaiiiiee Bpemsl U 3alMIIUTE 3Ty UH(POPMAILIHIO B OTYET.
TpeGoBaHus K OTYETY:
. 3anummre, Te MOTYyT OOUTAaTh BUPYCHI.
. 3anuuuTe, Kak BUPYChbl MOT'YT NpOHUKHYTH B [1K.
. 3anuiuTe, KaKue TUIBI BPEIOHOCHBIX TporpamMm Bel u3yuuiu.
. 3anMIINTEe PE3yNIbTAThl BHIIIOJIHEHMS ITyHKTA 7.
. 3anumuTe HHPOPMALIMIO U3 TIYHKTA 8 BHIOTHEHUS PAOOTHI.
. anummure uHbopMaluio U3 MyHKTa 10 BBIMOTHEHHS 3aJaHUA: O YEM MOXKET MPEeayHpexaaTh
porpaMma MoJjb30BaTesl.
7. 3anummure nHGOpMaIIKIO U3 MyHKTA 11 BBIMOIHEHUS 3aJaHUSI.

AN BN

KoHTpoJILHbLIE BOIPOCHI.

. Uro takoe Bupyc?
. Kaxue pasnoBugHoctu BupycoB Bel 3Haere?
. Kak Bupych kimaccuuuupyroTcest mo cpene ooutTanus?
. Kak Bupychl knaccuuuupyroTcst o CTeneHr BpeJHOro BO3AEHCTBUA?
. Kakue Buapl BpenoHOCHBIX IporpaMM Bel 3HaeTe?
. Kak Bupycel mackupyrorcs?
. Korna o6Hapyxwunu nepBbiii BUpyC?
. Kax Bl nymaere, 3auem u300peTatoT BUPYChI?
. Kakue neiicTBHsI MOTYT BBITIOJIHATH aHTUBUPYCHBIE IPOIPaMMBbI?
10. Kakue Tpu 3a1a4m 10JIKHA BBIIIOJIHATH aHTUBUPYCHAsI porpamma’?
11. Kak obecrieunts 0e30nmacHOCTh CBOeW nH(popManun?

O 001NNk W

IIpakTnuyeckas padora 8
Moaepuu3auus 0J1I0Ka MATAHUSA
IIpakTnueckas padora 9

3aMeHa JKeCTKHX JHCKOB
[lens paGoTHI:
HpI/I06peCTI/I HpaKTI/I‘IeCKI/Iﬁ OIIBIT onpeneneHI/m OCHOBHBIX XapaKTepI/ICTI/IK n napaMeTpOB
kopmycos [I9BM;
HpI/IO6peCTI/I HpaKTI/I‘-ICCKI/Iﬁ OIIBIT YCTAHOBKHU OCHOBHBIX KOMIIOHCHTOB CUCTEMbBI B KOPITYC U HUX
MOAKJTIOYECHHUS,
puoOpecTH yMEHHS pabOThI C TEXHUYECKOW JOKYMEHTAIMEeH M UCTOYHUKaMH ceTu IHTepHeT;

3aKpeNUTh 3HaHUS KOHCTPYKLUHU Kopirycos [I9BM.

Oo6opynosanue, I10:
xopnyc [I9BM;




MaTepUHCKasl TI1aTa;

0JIOK MUTAHUS;

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

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

HaboOp Kpernexa;

CIIpaBOYHAs JIUTEpATypa UM JOCTYI B ceTh MIHTEpHET.

ITopsinok paboThI:

1) Omnpenenure OCHOBHBIE XapaKTEPUCTHUKU U mapameTpbl kopmycoB [I9BM (pasmemieHsl Ha
CTeH/Ie). 3amoJIHUTE CBOOOHBIC TTOJISI B TabIuUIIe 2:

Tabmuna 1 — XapakTepucTUKU U mapaMeTpsl KopirycoB [I1DBM

Ne | HaumenoBanue napamerpa 3HaueHue Enununa [Tpumeuanus
U3MEPEHHUS

1 OCHOBHBIE XapaKTEPUCTUKHU

1.1 | IIpousBoautens

1.2 | Moxuens

1.3 | Tun xopmyca

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

1.5 | Tommwunaa matepuana (Tpedyercst MM
U3MEPUTH)

1.6 | Unnukaropsl (Hanpumep, Power,
HDD wu np.)

1.7 | Knonku (Hanmpumep, Power, Reset)

2 Kondurypauus koprmyca

2.1 | BHyTpeHHux 5.25 nroiima 1T
OTCEKOB

3,5 mrorima LT

2,5 mroiMa T

JIpyroe IIT

2.2 | BHeNIHUX OTCEKOB 5.25 mroiima IIIT




Neo | HaumeHoBanue nmapamerpa 3HayeHue Ennnuna [Ipumevanus
HU3MEPEHUS
3,5 mroiima IIIT
2,5 mroiMa LT
Ipyroe IIT
2.3 | PacnionmoskeHue u crmoco0 KperuieHus
BHYTpEeHHEN Kop3uHbl 11t HDD
(nanpumep, IloBepuyras,
Hecwemuas)
2.4 | Kpennenune HDD (nampumep,
BBIIBHKHBIEC JIOTKH)
3 Wutepdetic, pa3beMbl U BBIXOIbI
3.1 | Pa3beMbl BEIBEICHHBIC IIT
Ha TIEPEIHIOI0 MMaHEeThb
IIT
IIT
IIT
IIT
IIT
3.2 | PacnonoxkeHue nopToB BBOAA
BBIBOJIA HA MEepeHEN TaHeIn
4 Cucrema oxjaxJIeHHs KopIryca
4.1 | Oxmaxnaeaue KomuectBo T
Kopmyca BEHTHJIATOPOB
Koauuectro T
ITOCaI0YHBIX MECT
JUTSI BEHTUJISITOPOB
4.2 | I'aGaputsl BEHTUJIATOP Ha MM
BEHTWJISITOPOB | OOKOBOI CTEHKE
BEHTHIJIATOP Ha MM
3aJTHEUN CTEHKE
BEHTUJIATOP Ha MM
HIDKHEH IaHeIu
pyroe MM




Neo | HaumeHoBanue nmapamerpa 3HayeHue Ennnuna [Ipumevanus
U3MEpEeHUS
4.3 | YopaBieHrue CKOPOCThIO BpAIlICHUS
4.4 | CkopoCTb BpallleHHs] BEHTUJISTOPOB 000pOoTOB/MUH
B KOpITyce
4.5 | Mecto /Ui BEHTUIISTOpPA HA OOKOBOM T
CTCHKE
4.6 | MecTo 1151 BEHTUJISITOPA Ha 3a/IHEH T
CTEHKE
4.7 | MecTo 1U1 BEHTUJISATOpA HA HUKHEH T
naHenu
5 [Torpeburensckue cBoiicTBa kopnyca IIDBM
5.1 | ®opm DakTop MATEPUHCKUX ILJIaT, MM
KOTOPBIE MOKHO YCTaHOBHTH
MM
VYka3zartb pazmepsi!
MM
MM
MM
MM
MM
MM
5.2 | MakcuManbHast JUIMHAa BUJCOKaPTHI, MM
KOTOPYIO MOKHO YCTaHOBHUTb
5.3 | duametp (TpeOyeTcst "BMEPUTH) U MM
nIar pe3bObl CTOEK JJI YCTAaHOBKU
MAaTEpUHCKOM TIAThHI

2) VYcraHOBUTE B KOPIIYC MATEPUHCKYIO IUIATY, CJIEIYS] HHCTPYKIUU:

Bri6epute Tpebyemblii kpernex. MarepuHckas 1iaTa Kpenurcs B KOpIyce ¢ MOMOIIbI0 BUHTOB
4yepe3 MOHTaXHbIE OTBEPCTHS, IIPU STOM BUHTBI 3aKPYYHBAIOTCA B METAJIIMUYECKHUE IIECTUTPAHHBIE
CTOMKH (MoAnATHUKM). TUI Kperexa MpUBEeH B MPUIOKEHUU A.

Onpenenure pacnoyioKEHUE KPEMEKHBIX OTBEPCTHH Ui UMEIOLIECHCS CUCTEMHOM IUIAThI.
PacnionoxkeHne cTO€K Ha MOHTAXXKHOW IUIOIIAJKE KOPIyca JOJDKHO TOYHO COOTBETCTBOBATH

PacCIioJIOKCHUIO MOHTAKHBIX OTBepCTI/II\/'I miatel. Ecim MeTamIndeckue CTOMKH He HaxoaiaTCAa 1104




OTBCPCTHUEM IIJIATBI, TO OHH 6y,HYT HaxXOJUTBCA, IIOA AOPOXKKaAMH ILIAaThbl, YTO IIPUBCIACT K

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

Pucynok 1 — Croliku, ycraHOBIIEHHBIE HAa pame Kopryca [I9BM

Y CcTaHOBUTE METAIUNIMYECKHE CTOMKH TOYHO 10/ MCTAJUIN3UPOBAHHBIC MOHTAXXHBIC OTBCPCTUSA, A
IUTIaCTMAcCOBBIE CTOMKHU — IIOJ HE MCTAJUIU3UPOBAHHBIC MOHTAXXHBIC OTBCPCTUA (pI/ICYHOK 2) Ha

pHUCYHKe 3 MpUBEJEH NPUMEP YCTAaHOBKM MOHTAXKHON CTOMKH.

Buumanue! Ilpu ¢ukcanmu ctoek OynbTe akKypaTHBI, HE COPBUTE PE3bOY.




Pucynok 2 — Bup ctoek: a) miactmaccoBasi; 0) MeTaJuiHueckas

Pucynok 3 — MoHTax CTOWKH

VYcranosure NO Plate. YcraHoBka miaHku npousBoauTtcs M3HyTpu kopmyca [IOBM. Ilnanka
KpPEeMUTCs B KOpIyce C HEOOJbIIUM ycuiaueM i ¢ukcanuu. [IpoxkumaiiTe MIaHKY TOPLOM

OTBEPTKH, CMOTPH PUCYHOK 4.



Buumanue! Kpas octpbie — OybTe aKKypaTHBI.

Pucynok 4 — MonTax I\O Plate
VYcraHoBUTE MaTEepUHCKYIO I1aTy B Koprmyc. KOHTakTHbIE BBICTYIBl IUIAHKU JIOJKHBI

pacmnogaratbCa CBECPXy 3allIUTHBIX KOXKXYXO0B KOMIIOHCHTOB I1JIaTbl, CMOTPH PUCYHOK 5.

Pucynoxk 5 — Pacnionoskenune konTakTHbIX BeIcTynoB \O Plate

3adukcupyiite muaty BuHTamMu. KpenekHple BUHTHI 3aBUHYMBAIOTCS Yepe3 METAJUTH3UPOBAHHBIC
MOHTaKHBIE OTBEPCTHS IUIATHI B p€3b00BBIE OTBEPCTHUS CTOEK.
3) VYcraHoBuTe 00K MUTAHUS B KOPITYC, CIENys] HHCTPYKIIUH:

VYcranoBute OJI0K MMTaHUS B OTCEK I10 HaIlpaBJIAOINUM, CMOTPU PUCYHOK 6.



Pucynok 6 — YcraHoBka 010ka MUTaHUS

3aerHI/IT€ 0JIOK MUTaHHWSI MOHTAKHBIMH BHHTaMHU. THII Kpereixka MpUBCACH B IMPUTOKCHUN A.

[Tpumep kpeneska NpUBEIEH Ha PUCYHKE 7.

Pucynok 7 — ®@ukcarus 6J10Ka TUTaHUS



HO,I[KJ'IIO‘-II/ITC Pa3bEMbI IMTAHHA B COOTBETCTBUH C KIIFOYaMU pa3bEMOB 1 MapKHpOBKOﬁZ

— 24+4 pin — yoeauTech, 4TO KITIOY 3aIIETKHYT, KaK Ha PUCYHKE 8.

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

Z

.

Pucynok 9 — Pazsem ATX 12V

4) Iloaxmounte F PANEL, cienys HHCTpYKIMHU:



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

(mapxupoBkoit) (pucynok 10 a) k kontakram F PANEL na camoii rare:

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

HDLED

a) 0)

Pucynok 10 —F PANEL: a) Bua Ha MaTepuHCKOI1 11ate; 6) pparMeHT TOKyMEHTAluU Ha
MaTEPUHCKYIO TUIATy

Onpenenure, Kakue U3 UMEIOIIMXCS B KOPITyce KOHTaKTHbIE Mapsl (pucyHok 11), Heo6xoaumo

noxakitounth K F PANEL:

MS 13S3d

a

Pucynok 11 — Konraktasie mapsl it F_PANEL

O6o03HaueHue 1 GyHKIIMOHAT KOHTaKTHBIX Hap:

POWER SW — BxiroueHue / BRIKITIOYEHUE TTUTAHUS.

RESET — nmonHbIii cOpOC KOMITBIOTEPA.

HDD LED — cBeTOau0IHBIi UHIUKATOP paOOTHI )KECTOKOTO JTUCKA.

POWER LED — K0oHTaKTBI CBETOANOA WHINKALIAN BKIIIOUYEHHOTO ITMTAHU.



SPEAKER — auHaMuK Jisi 3ByKOBOM CUTHAJIM3AIIUH.

[TockoNbKYy HCTOYHMKOM CBETa SIBJISIIOTCS CBETOAMOJbI, UMEET 3HAYEHUE MOJSPHOCTD
NOJKJIIOYEHUS UX Pa3beMOB. B KOHTAaKTHBIX mapax OOBIYHO MPOBOJ, UMEIOIIMN HEOEbI LBET —
970 [+]. Eciiit moAKIII0OUMTE Tapy HA000POT, TO CBETOIMO/ HE OY/IEeT CBETUTHCS.

Ha pucynxke 12 npusenena nogkmtouennas F PANEL (Bun cBepxy, Bu ¢ O0Ky).

e / 1 K PEAKER ' v ﬁh}di

Pucynok 12 —F PANEL: a) Buz ¢ 60ky; 0) BUJ cBepXy
5) Hanuminre 0coOeHHOCTH MOAKI0YeHNs 0oka nutanus AT u ATX:

Bomnpocs! k 3amuTe 1adopaTopHoil paboThI:

1) VYKaKuTe OCHOBHBIE XapaKTEPUCTUKH KopirycoB [T9BM.
2) Kakue Tunel croek (MOANSATHUKOB) JMJIi YCTAaHOBKM MATEPUHCKUX IulaT HauOolee
pacrpocTpaHeHbl?

3) VYKaxuTe Nopsi oK YCTAaHOBKU MaT€pPUHCKOH IJIaThl U 6JI0Ka MUTaHUS B KOPITYC.



IIpakTnyeckas padora 10

Pacuer norpedasiemoit MmomHocTH IIK npu noakiaoyenunn UBII.

Pacuer momnoctu /Beibop Mcrounuka becniepeboitnoro [Mutanus UBIT /UPS
1. CocTaBpTe nepeveHb 3aluIaeMoro o0opya0BaHus.
2. IloacumnTaiiTe cymMMapHO€ HOMUHAJIbHOE IOTpeOIeHHEe 000pyI0BaHUS

3. Ompenenute, ectb M y Bac Harpy3ka ¢ IyCKOBBIMM TOKaMM (3JEKTPOABUIATENH,
KOHAUIMOHEPHI, Hacochl). KoHaunnoHep uMeer MycKOBOM TOK 3-5 HOMHHAJIBHOTO MOTpeOJIeHuUs,
OOBIYHBIN aCUHXPOHHBIN JABUTATENh 6-8 HOMUHANBHOrO MoTpebneHus. [locuuTaiite morpedbneHne
Harpy3Ku ¢ y4€TOM MYCKOBBIX TOKOB.

4. Onpenenute HEOOXOAUMOE BpEMsI aBTOHOMHOM pabOThl Harpy3KH.

5. [lonymaiite, OyaeT v pacTu Harpys3Kka B Onmmkaiiiiiee BpeMsi U HaJIO JIK Ha 3TO y4eCTh B pacyeTax
6. Ilomymaiite, HyxHa nu Bam oTkazoycroiiumBas cucrema OecriepeboitHoro mwmranus N+1
Mormunocts onuHounoro UWBIT (cucrtembl 6e3 pe3epBHOTO MOAYNs) BbIOMpaeTcss UCXOAsS U3 2
BEJIMYMH — YTO OOJIBIIIE:

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

e UBII ¢ yuerom neperpy3ouHoii cnocobHoctu (dacto a0 150% nHa 30 cek) AOKEeH NMOKpPHIBAaTh
mycKoBble TOKU Harpy3ku [Ipumep - xak BeiOpats UBIT/UPS nis 3amuThl KOMOBIOTEPHON CETH U3
180 KOMIIBIOTEPOB:

e 80 wt. umeroT 17-19 mroiimoBeie x/k MoHUTOPHI = 80 X 250 BA =20 kBA

e 100 wt. umetor 15° DJIT monurtop = 100 x 300 BA =30 kBA

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

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

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

e [loxapHast u oxpaHHble curHanuzauuu = 2 KBA Hrtoro cymmapHoe norpebiieHue Harpysku 66
kKBA. C yuetoM pekomeHnoBaHHOTo 3amaca 20% M BO3MOXKHOCTH POCTa HArpy3ku B Oyayiiem,
nyxeH WBII 80 kBA.

ITyckoBOil TOK KOHIMIMOHEpA B JAaHHOM IIPUMEpPE MOXKHO HE YYUTHIBATh, T.K. ITYCKOBOE
notpebnenue coctarisier 74-76 kBA, uro menbiie MmorHocTy nogoopannoro MBIT B monensHomM
pany Powerware - sro HBII Powerware 9390 80 xBA Kparkue paHHble 1O MOIIHOCTH
000pyIOBaHUS:

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

¢ Pabouas Crannus ¢ 15-19 moiimoeiM CRT morutopom 300-400 BA/210-300 Br,

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

e Teneonnas cranuus Ha 50-200 HOMepoB noTpednsier 500 BA — 2 kBA

e Jlazepusrii mpunTep norpediset 1o 500-700 BA



o Cpennmii kommytaTop/switch morpednser 100-200 BA Kak nepeBectu TOK (A) WM aKTHBHYIO
MomIHOCTh (BT) B monHyro MomHoCcTh (BA).

e Eciiu opro(asznas Harpy3ka nmorpediser Tok 10A, To ee monHass momtHocTh P= 10A * 220B =
2200 BA

e Eciiu Tpexdasnas Harpyska morpedinser Tok 10A, To ee momHas MormHocTh P=10A*3*220B=6600
BA

o Jlyis KoMIbIOTEpHOM Harpy3ku Bt mepeBomstest B BA ¢ koadd 0,7-0.8: 100 BA = 70-80 Bt B
3aBHCHUMOCTH OT TUMA Harpy3ku Ha 4ro Hago oOpatuth BHUMaHue mipu nogoope NUBIT:

e Ot UBII Hago oTBOAUTH TEIIO (KOHIUIIMOHED WJIM MPUTOYHO-BBITSDKHAS BeHTuisus). MBI
Powerware nmeror Bbicokuil KIIJ 93-95%, HO 4yacTh 3HEprum Bce paBHO BBIACISAIOT B TEIUIO.
Temo HaO OTBOIUTE.

e Hano nogymatrs o mecte ycranoBku WBII: mpu OGonpmmx Oatapesx MBIl umeroT Oombinoe
JIaBJICHUE Ha MO0JI, TO3TOMY CTOMUT IMPOBEPUTH NEPEKPHITUS; a TAKXKE 3apaHee MoAyMaTh O MapLIpyTe
3anoca MBI1 Ha 00bexT.

IIpakTnueckast padora 11

HccaenoBanue u anaau3 crpykrypHou cxemsl IIK, cucreMHbIx miiar
pa3jJu4HbIX (popM-PpakTopoB

1. Lenb pabGotel: O3HakomiieHHe ¢ paznuyHbiMu cTaHaaptamu [IK u dopm
(dakTopaMu CHUCTEMHBIX IUIaT. V3yueHue yCTpOHCTBA M apXUTEKTYpbl CHUCTEMHBIX
IaT TEPCOHANBHBIX KOMIBIOTEPOB. [IpnoOpereHrne NpaKTUUYECKUX HABBIKOB B
OINPEJEICHUH Ha3HAYEHUSI KOMIIOHEHTOB crcTeMHBbIX Tuiat [1K.

2. Onucanue 1a00paTOPHON YCTAHOBKHU

B cocraB naboparopHoil ycTaHOBKM BXxonuT: HabGop cHUCTeMHBIX T1aT

crangaptoB AT, ATX, NLX. JInuneiika s u3MepeHus: pa3MePOB IUIAT.

3. 3a1anue Ha caMOINIOATOTOBKY

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

OtBeT

biok [MUTaHusA, IIpoHeCcCop, OICpaTHBHAsA IIaMATb, KapTbl PAaCIIUPCHUA,

3ammoMuHamue ycrporctBa (takume kak: FDD, CD, Card-reader, CD-ROM),



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

KOJIOHKH, IPUHTEP, MOJIEM )

3agaya Ne2. KakoBbl OCHOBHBIE NpU3HAKu cUCcTeMHBIX Iat [IK cranmapros

AT, ATX, NLX

OtBer

Crannapt AT. B ganHOM cranmapte Ha ThUIBHYIO YacTh IAHEINW CUCTEMHOIO
0s10ka BbIBOAUTCS OaUH pazbeM DIN-5S mna nmonkirodeHus KiaBHaTyphl. PazbeMbl
NOPTOB YCTAHABJIMBAIOTCA JMOO Ha KapTax paclIUpeHusi, JMOO Ha MEepPEeXOHBIX
IJIaHKaX ¥ COEIUHSAIOTCS C CUCTEMHOM Tutatod nuieidamu. PazbeM mojkitoueHus
0JIOKa MUTAHUS BBIMOJHEH B BUJE YCTAHOBJICHHBIX B Pl 12-TH HOXKEBBIX IITHIPEH, K
KOTOPBIM MOJIKJTI0Yat0TCs ABa pazbema: P8 u P9 (1o 6 rue3n B Kaxkaom).

Cranpapt ATX. Cucremnsie miarsl ctangapta ATX HUMEOT OZHOKIIOUYEBOM
BHYTPEHHUI pa3beM UCTOYHUKA MUTAHUsI, HA THUJILHON CTOPOHE BCTPOCHHYIO TTaHEIb
pa3beMOB BBOJIAa BhIBOJIa pa3MepoB 15,9 x 4,4 cm. JlaHHbIe MJIaTHI OTIUYAIOTCS OoJiee
yIOOHBIM PaCIONIOXKEHUEM AIIEMEHTOB, a TaK)Ke HaauureM pa3bémMoB USB.

Cranmapt NLX. Ilmara pmaHHOro craHgapra ¢ MHOMOIIbIO CHEUATBHOIO
pazbeMa (NLX Riser Connection) ycTaHaBIMBa€TCA B COCIMHUTEIBHYIO PU3EP-KAPTY
NLX. Uepes pusep-kapTy K CUCTEMHOU IIJIATE MOAACTCS MUTAHUE, YCTAHABIMBAKOTCS
riatel pacmmpenns U nogkirouaercss FDD u IDE ycrporictBa. Ha nimate pasmenieHst
pa3béMsbl knaBuatypsl, Meiti, LPT, COM, USB. Ona mMoxeT ObITh JIETKO 3aMEHEHA

JIPYTrOH IIaTON ¢ APYTUM IIPOLECCOPOM WIIM HECKOJIBKUMU MTPOLIECCOPAMMU.

3agaya Ne3. Kak mo MapKuMpOBKE OIpPENEIUTh MPOU3BOAUTENS CUCTEMHOU

maTel? B KauecTBe nMpuMepa UCOJIb3yUTe TuIaTy Bamiero gomamsero [1K.

OTtBeT

Kaxnoit MarepuHCKON TuIaTe BbIJIAeTCS CBOM HOMep opraHuzaiueit Federal



Communication Commission (FCC). Ha mnnmate wuMeercs MapKHpOBKA,

pacrooKeHHasl Ha 3a{HEeH TTaHeIH.

Hanpumep:FCC ID 1670MNI56k,

[lepBbie 3 cuMBoOJIa - MPOU3BOAUTENb, OCTAIbHBIE - YCTPOWCTBO. Y3HATh
npou3BoauTeIst MOxHO Ha caiite FCC BBeIst MAapKHPOBKY B TIOUCK.

IIpakTuyeckas padora 12

AHann3 KOHCTPYKTHUBHBIX 0CO0EHHOCTEeH CHCTEeMHBIX ILJIaT.

[IpakTueckoe 3axanue

1 Onpenenenue crannapra U GopM-(pakTopa CUCTEMHBIX ILIAT

No dopm-pakrop | Cranmapt Monens Pazmep, Mmm Kopmyc 0COOCHHOCTH

/I

1 XT AT S5VA2 216%297 Mini Tower VYcrapena

2 LPX ABEL FRU 90x130 Jis ToHKuX Hyxuna puzep
11M8440 IK KapTa

(DeskTop)

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

Mini- ATX CA 64-TC 112%89 Mini Tower 6-7 ciota PCI

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

6 NLX QEC 5V0 90%136 Tpedyercs
94V0 pusep kapra

2 OrnpenesieHue OCHOBHBIX KOMIIOHEHTOB CUCTEMHBIX TJIaT

CucrteMHas miarta AT ATX NLX
Komnonent
XT (opm-paxrop) Micro Flex (dhopm- NLX (dhopm-
(axrop) (axrop)
Mopens: SVA2 Mopens: Mogens: 11L1574
GA89661GXMP
1 T'me3no mns Socket 7 mPGA478B SC242
ycranoku CPU
2 T're3no mis Comporieccop Comporieccop Comporieccop
cormporieccopa HHTETPUPOBAH B HWHTETPUPOBAH B MHTETPUPOBAH B
mporeccop mporeccop poreccop
3 Yurmcer 437 VX SIS 04 661 GX u7
ROM BIOS Award Software AMI U25
PII/PNP586
5 AKKyMyJISTOpHas BT 1 BAT BH 1
Garapest
6 CucrteMHas muHA IIpoBonHUKH OT IIpoBonHUKH OT IIpoBonHUKY OT
(mpoBOIHUKN) mporeccopa K Iporeccopa K CEBEpHOMY | Tporeccopa K
CEBEPHOMY MOCTY MOCTY CEBEPHOMY MOCTY




7 Mukpocxemsl K31II- J13; UH61; 3232AF-7 | UnTerpupoBaHsl B HuTerpupoBaHsl B
namsitu L2 TIPOLECCOP MPOLECCOP
8 [Muna xo1I-namsTH Ot cnoTa k uuiy HuTerpupoBaHsl B HuTerpupoBaHsl B
L2 (mpoBoaHUKH) (ceBepHBI MOCT) poreccop npoleccop
9 Croter s O3Y SIMM 0, SIMM 1, DDR 1, DDR 2 DIMM 0, DIMM 1,
SIMM 2, SIMM 3, DIMM 2
DIM
10 [[vna namsaTi Ot ceBepHOTO MOcTa K | OT CeBEepHOTO MOCTa K Wnert ot ceBepHOro
(TIpoBOIHUKN) oreparuBHON mamati | DDR 1 u DDR 2 mocTta (U7) k
ONepaTUBHOMN
namsata (DIMM 0,
DIMM 1, DIMM 2)
11 CnoThI ¥ IIUHBI 4 PCIL, 4 ISA PCI 1, PCI 2,PCI 3, AGP | Ha pusep-kapte
pacupeHus
12 Pazwemer 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 Pazpembl DIN-5S miniDIN-6S miniDIN-6S
MOIKITFOUEHHS
KJIaBHATYyPHI
15 Kontposnep BestKey ITE IT8705AF 0525-GXS | SMSC HDC37C673
KJIaBUaTypbl 2NO3KE
16 Ksapuessrii(e) Y2 X7,X12,X14, X15 Y1,Y2,Y3,Y4
rerepatop(sl)
17 Berp. Kontpomnepsr | oTcyrcTByeT Audio: ALC 655 Video: Video: S3 Trio
Video Audio WnuTerpupoBaHs! B Audio: Crystal CS
CEBEpHBII MOCT 4235-KA
18 Berp. KonTpomepsl | oTCyTCTBYeT HHuTerpupoBaHs! B Berpoen B umnncer,
Lan, Modem FO’KHBIN MOCT Intel-82 558B
19 Pazbem nurtanus P8, P9 20-TUIMHOBBIN pa3beéM Ha puzep-kapre
NHUTaHUS
20 Pazbem(br) ms OTCYTCTBYET CPU-FAN, SYS-FAN OTCYTCTBYET
TOAKITIOUEHHS
BEHTHIISITOPA(OB)
21 IIpeoGpazoBarenu 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 Pazbembl iepeHeit RST, 119, keylook, Speaker, Reset, HDDLed, | orcyrctByer
MaHeau J17, J18, speaker PwrSwitch
23 (TIE€303JIEKTPUIECKUH | OTCYTCTBYET OTCYTCTBYET OTCYTCTBYET
JIMHAMUK)

BoiBogpsl: B mepBoit Tabnuie paccMOTpEHHbIE OCHOBHBIE CTAHAAPTHI IJIaT

(ATX, AT, NLX) 6-tu pazmuunbix ¢opm paktopoB. dDopMm-pakTop sBIsSETCS

OCHOBHBIM OTJIMYHECM ILJIAT. Pa?)MepBI raT CoCTaBUIIN:

i AT - 216 297 mMm (koprryc mini Tower),

st LPX - 90 130 mm (kopmyc DeskTop),

s cranaaptHord ATX - 305 244 mm (kopmyc midi Tower),

st ATX (bopMm-akrop mini) - 112 89 mm (kopmyc mini Tower),



g ATX (popm-daktop Micro-Flex) - 244 mm (kopmyc mini Tower),
st NLX - 90 136 mwm.
Bo BTOpoi#i Tabmuiie ompeneneHbl OCHOBHBIE KOMIIOHEHTHI CHCTEMHBIX ILIAT

tpex ctangaapToB (AT, ATX u NLX).

IIpakTHueckas padora 13
Hoaxkiouenue unrepgeiico u muH K. U3ydyenue xapakrepucTuk

uHTepdeicoB

Ilens paboThI:
npuoOpECTH TMPAKTHYECKUI OIBIT OIMPEICIICHUS OCHOBHBIX XapaKTEPUCTHK W MapaMeTpOB

CUCTEMHBIX (MaTepuHCckux) miat [IDBM;

IPUOOPECTU MPAKTUUYECKHUI OMBIT MOCTPOEHUSI CTPYKTYPHBIX CXEM CHUCTEMHBIX (MaTEpUHCKHUX)
mat [19BM;

npuolOpectu yMeHHs pabOoThl ¢ TEXHUUECKOH JJOKYMEHTale n KICTOUHUKaMK ceTH VIHTepHeT;

3aKpCIUTh 3HAHUA O KOHCTPYKIINU CHCTEMHOM TIaTHI.

O6opynosanue, [10:
MartepuHckas miata [[9BM;

CIIpaBOYHAsl JINTEpaTypa Ui AOCTYN B ceTh MIHTEpHET;

[Topsinox paGoOTHI:
4) Ilo mapkupOBKE MAaTEPUHCKOM IUIaThl ONpPEAETUTh OCHOBHBIE XapaKTEPUCTUKH M 3aIllOJIHUTh

Tabnuiy 6.
Tabnuia 2 — XapakTepucTuku cucteMHoi miarel [I9BM
Ne HaumenoBaHnue napamerpa 3nayenue | Enununa [Tpumeuanus
U3MEpEeHus
1 OcHOBHBIE XapaKTEPUCTUKHU

1.1 IIpounsBoauTens

1.2 Monens

1.3 | ®opm-dakrop (yka3aTb pa3Mepsl)

1.4 | Yuncert (ykaxxute | CeBepHBIH MOCT
MapKUPOBKY

4HIIOB) HOxHbIi MOCT (HE
YKa3bIBaTh €CJIH OJHO
MOCTOBasl CXeMa

YUTICETA)




No HanmenoBanue napamerpa 3HaueHue Enununa [Ipumeuanus
U3MEPEHUS
Super NO
ROM BIOS
Emkocts UMC ROM BIOS Mout
2 XapakTepUCTHKH MpoLEeccopa
2.1 | Socket mporeccopa
2.2 | MakcuManbHOE KOJIMYECTBO MPOLECCOPOB T
Ha MaTEPUHCKOM IIaTe
2.3 | Tunsl noaaepKKUBAEMbIX MPOLECCOPOB
(ykazarb HaumenoBanue CPU u siipo.
Hanpuwmep 17 - Haswell)
2.4 | HaumeHnoBaHue CUCTEMHOM IITMHBI
2.5 | YacTroTra CHCTEMHOM HIMHBI MI'
3 XapakTepHUCTUKU HHTETPUPOBAHHOTO BUIE0
3.1 | Tun Bugeo (yKaxute MapKUpOBKY UHUIIa)
3.2 | MakcumanbHO€E pa3penicHue 2D
3D
3.3 | MakcumanbHO JONYCTUMBII 00beM Mb
ONEPATUBHOM MAMSITH
4 [loanepxka namMaTu
4.1 Tun UMC noanepxuBaeMoi amsTh
4.3 | Konu4ecTBo CI0TOB NaMsITH T
4.4 [Tonnep>kka MHOTOKaHAJIBLHOW MTaMSITH KaHaJIOB
5 JlononHuTENBHBIE TAPAMETPBI
5.3 | 3ByKOBOH KOJEK (YKa)XUTE MaPKUPOBKY
yuma)
5.4 | KonuuecTBo KaHAJIOB 3ByKa T
5.5 | Kontpomnep IEEE-1394 (ykaxure

MapKUpPOBKY YMIIA)




No HanmenoBanue napamerpa 3HaueHue Enununa [Ipumeuanus
U3MEpEeHUS
5.6 | Kontpomrep USB (ykaxwure 2.0
MapKUPOBKY YMIIA) 30
5.7 | LAN xontpoiep (YKakuTe MapKHUpOBKY
YHIa)
5.8 | RAID konTposnep (ykakure MapKUpOBKY
Yu1ma)
6 WHuTepdeiicsl, pa3beMbl U BEIXObI 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 IIT
6.8 | IEEE1394 T
6.9 | eSATA [T
6.10 | Bueurnue VGA




No HanmenoBanue napamerpa 3HaueHue Enununa [Ipumeuanus

U3MEPEHUS
rpadguveckue DVI
uHTepPeich SOMI
DisplayPort
6.11 | Hdpyrue

2) IlocrpoiiTe CTPYKTYpHYIO CX€My MaTepUHCKOMU Miathl ¢ ykazanueM UMC, muH, Bepcuil IuH U
4acTOThI paboThI

Bormpocs! k 3anuTe npakTHIecKOi paboThI:
5) VYkaxute OCHOBHBIC XapaKTEPUCTUKH MATEPUHCKOM TJIATHI.
6) Iloscaurte monsarue Socket.
7) Ilepeuncnure BuaBI Socket.

8) VYxkaxure ocHOBHbIE (hOPM-(PaKTOPbl MATEPUHCKUX IIJIaT.
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3HakoMcTBO ¢ cucteMHbIMH MuKpocxemamu (Chipset) u apxutekTypoii
CHCTEMHBIX MHUKPOCXeM

Bri6epute u3 npeanokeHHOro Habopa CUCTEMHBIX IJIaT TUIaThl pa3HbIX GopM-(haKTOPOB U
craggaptoB. CHUMHUTE pa3Mephl IJIaT, YKaKUTE, AJs KaKuX KOPIYCOB OHU MpEeIHA3HAUYCHBI.
OtmeTbTe HanboJee CylecCTBEHHbIE Ha Balll B3TJIs]] OCOOCHHOCTH CUCTEMHBIX ILIaT.

Tab6mua JI1.

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

AT
LPX
(crarmapt-Hb1ii) ATX
Mini- ATX
Micro/Flex ATX
NLX

Bri6epute Tpu cucremuslie miatel ctannaproB AT, ATX, NLX. Hcnones3ys marepuansl,
IIpUBEAEHHBIE B pasnene 3 u [IpunoxeHuu, onpeaeanTe OCHOBHBIE KOMIIOHEHTBI CHCTEMHBIX
IJIaT ¥ UX MECTOIOIOXKeHHe. 3anoaHauTe Tadnuimy JI2. B rpadax tabiuibl ykakuTe Kakol-1u00
OTJIMYMUTEIbHBIA IPU3HAK KOMIIOHEHTA, HAIpUMEp, MapKy MHUKPOCXEMBI, THIl pa3bEMa,
MTOPSIAKOBBIM HOMEp KOMITOHEHTa, HAHECEHHBINM PSAIOM C HUM Ha CHCTEMHOM IJIaTe.

Conep:xaHue oTyeTa

OT4€T 0 mpakTUUECKOU paboTe JOJKEH CONIEPKATh:

1. TurynbHBIIA AUCT C Ha3BaHWEM pabOTHl M yKa3aHHWEM Y4eOHOU Irpynmbsl U (amMuIdKd aBTOpa
OTuéTa.

2. llens paboTel. Pemenne 3aaay, yka3aHHBIX B 3aJIaHUHA Ha CAMOIIOITOTOBKY.
3. Onucanue 1a6OpPaTOpHON YCTAaHOBKHU.

4. HaumeHOBaHHE MYHKTOB J1a0OpaTOPHOTO 3aJaHMsi C pe3ylbTaTaMU HCCIEIOBAHUS B BUJE
Ta0JIHII.

5. BeIBOfIBI 110 pe3ysibTaTaM padOThI, OXBATHIBAIOIINE KA ITYHKT 3a/IaHHUS.

7. KOHTpOJIBbHBIE BOIIPOCHI

1. Kakue nnatel B [1K Ha3biBatoTCsl CHCTEMHBIMU WM MaTepuHCKkuMu? KakoBo nx Ha3HaueHue?
2. KakoBa KOHCTPYKIIMSI CHCTEMHBIX TIJIaT, KAKUE PA3HOBUIHOCTH MX ObIBAIOT?

3. Kakue KOMIIOHEHThI MOTYT pacrnoJjiaraTbCsl Ha cucteMHo 1uiare? IIpoaemoHcTpupyiiTe X Ha
npuMepe Kakoi-mmdo peasbHON IIIaTHI.

4. Kakuie TUIIBI CHCTEMHBIX TUIaT ObIBatOT? JlaiiTe MM KPaTKyrO XapaKTEPUCTHKY.

5. Kakue craHmgapThl CHUCTEMHBIX IIaT ObIBatoT? BriOepuTe 00pasipl M3 uYnciIa WMEIOIIMXCS
HaTJISTHBIX TTOCOOUH, OXapaKTepU3yHTe uX.

6. KakoB cmbicn TepmuHa «hopm-pakTop cuctemMHoOU maTei»? HazoBure ocHOBHBIE (hopMm-
¢axrops! iat AT, ATX, NLX u oxapakrepusyiTe ux. 20



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

8. MocToBas apXUTEKTypa CUCTEMHOM TJIATHI.

9. XaboBast apXUTEKTypa CUCTEMHOM TUIATHI.

10. Kakue xapakTepUCTUKH CUCTEMHBIX IUIAT YKa3bIBAIOTCS B TEXHUYECKOM JOKYMEHTAIUU?
11. Kakyro posas B pabote [1K urpaer BIOS? I'ne pacnionaraercs sta cucrema?

12. KakoBo Ha3HaueHue mxamiepoB U DIP-nepekitouaTeneii, pacnonoXkeHHbIX HA CUCTEMHOM
mare?

13. Kak noakro4aroTcsa K CUCTEMHOM T1aTe OpraHbl YIpaBiICHUS U UHIUKATOPHI?
14. Kakue yctpoiicTBa MOTyT NMOAKIIOYATHCA K cucteMHou miare [TK?

15. Kakumu paszpémMaMu MOAKIIOYAIOTCS MATEPUHCKHE IJIaThl Pa3HBIX CTAaHAAPTOB K OJOKY
nuTaaus?

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

IIpakTnuyeckas padora 15

Yruianzauus HeucnpaBHbIx jieMeHTOB CBT, pecypco- u 3Heprocoeperamomue
TEeXHOJIOTUHU HCcnoJab30Banusa CBT

N3y4nuTh TEOpETUUECKHUI MaTepUall U clIeNaTh KOHCIEKT O CIEIYIOIIHUM BOIIpOcaM
Opranuzanus Texauueckoro oociyxupanus CBT.

2. [leproAMYHOCTH U OpraHU3aIUs padoT.

3. Buasl Texunueckoro oocnyxuanust CBT.

4. Metobl TexHHYecKoro oocayxuBanus (pemonta) CBT

5. Buast pemonta CBT.

6. OcHoBHble xapakTepuctuku CTO.

7. Pacuera uncieHHOCTH paOOTHUKOB, 3aHSTHIX CEPBUCHBIM OOCITY)KMBAaHHUEM U TEKYIIUM
pemontoMm CBT

8. MatepuanbHoe obecnieuenue oocimyxuBanust CBT.

9. Cuctembl aBBTOMAaTU3UPOBAHHOTO KOHTPOJIS,, aBTOMAaTHUYECKOT0 BOCCTAHOBIICHHUS.

10. JlnarHOCTHYECKHE TPOTPAMMBI.

11. TIporpammHBIi, anmapaTHBIA 1 KOMOMHUPOBAHHBINA KOHTPOIh

12. JlmarHOCTHYECKHE TPOTPaMMBbI OOIIETO U CTIEIIHATFHOTO HA3HAYCHHS.

13. CepBucHas annaparypa.

14. Buabl KOHQIMKTOB IIPH YCTaHOBKE 000PYI0BaHUS, CIIOCOOBI X YCTPaHEHHUSI.

15. CucremHbie pecypchl.

16. IIpenoTBparnieHue KOHMINKTOB, BOSHUKAIOIINX MTPH MCTIOIb30BAHUN PECYPCOB.

17. Buapl HeHCTIPaBHOCTEH, 0COOCHHOCTH UX TMPOSBICHHUS.

18. OcHOBHBIE BUBI OIIMOOK M MPUHIIUII TOAXO K HUM.

19. OcHOBHBIE HaNPABJICHUS TTOUCKA U YCTPAHEHUsI HEUCIIPABHOCTEN.

20. Monepunzanus CBT.

21. Kondurypuponanne CBT.

22. HeucnipaBHOCTH cucTteMHOTO O10Ka. [Tonck HeMcnpaBHOCTEH cCHCTEMHOTO OJI0Ka.

23. HeuncnipaBHOCTH OJIOKOB MTUTAHMSI, UX MPU3HAKH, TPUYUHBI BOSHUKHOBEHUS U CIIOCOOBI
YCTpaHEHHS. ..

24. OCHOBHbIE HEUCITPABHOCTH CUCTEMHOM IJIAThI, UX IPU3HAKH, IPUYUHBI BOSHUKHOBEHUS U
CIOCOOBI yCTpaHEHUS.

25. OcobennocTu KoHCTpYyKIMu coBpemenHbix HXKM/I, Buabt nepexros HXKM/I.



26. HencnpasHoctu annaparHoit yactu HXKM/I nx xapakrep nposiBieHus, METOJUKA UX
YCTpaHEHHS.

27. HeucnipaBuoctu (aiinosoii cuctembl HXKM/JI 1 MeTObI UX yCTpaHEHUS.

28. Tunoseie HeucnpaBHOCcTH OC, aIrOPUTM MOUCKA U YCTPAHEHUS.

29. HeucnpaBuoctu HI'M/I ux xapakTep nposiBICHUs, METOIUKA UX YCTPAHCHHUS.

30. OcHOBHBIE IPUHLIMIIBI TOCTPOEHUS COBPEMEHHBIX MOHUTOPOB.

31. IIpenocTopoKHOCTH MPHU MPOBEACHUN PEMOHTHBIX paboT BM

32. Ilpuunnbl BOSHUKHOBEHUs HenucnpaBHocTeld B DJIT BM. O6mue npuHimnsl peMmonta BM.
33. IlpuHuMO NOCTPOEHUS U OCHOBHBIE BUAbl HercnpaBHocTel KK - MOHUTOPOB 1 MeTOMKa X

PEMOHTA.

34. CtpykTypHas cxeMa MaTUYHOI'O IIPUHTEpa U ee 0cOOeHHOCTH. /lnarnoctuka
HEUCIPAaBHOCTEN U PEMOHT MaTPUYHOIO IPUHTEPA.

35. CtpyKkTypHas cxema CTpyHHOro MpUHTEpa U €€ 0COOEHHOCTH. JIMarHocThKa
HEUCIIPABHOCTEH U PEMOHT CTPYHHOTO MPUHTEpPA.

36. CTpyKTypHas cxema JIa3epHOro IpuHTepa U ee 0COOEHHOCTH. J{narnoctuka
HEUCIPAaBHOCTEN J1a3epHOr0 NPUHTEpA.

37. IMarHocTHKa TEXHUYECKOE 00CTyKMBAaHUE U PEMOHT JIa3€PHBIX IPUHTEPOB.

38. JlnarnocTuka u 00CIIy’)KMBaHUE YCTPOMCTB BBOJIA - KJIABUATYPbl U MAaHUITYJIATOpA TUIIA.
Mpbl11ib.

39. JlnarHoctuka u o0CiIy>kuBaHue (B3I — HAKOIUTEIICH.

40. HencnpaBHocTH ceTeBOro obopynoBanus. IIouck HEMCIIPaBHOCTH CETEBOTO 000PYIOBaHMSL.
41. Ytunuzauus HeucnpasHbix 31eMeHToB CBT. Tunosast cucrema yTuin3aiy HEUCIIPaBHBIX
3JIEMEHTOB.

42. Pecypco- u 3HEeprocoeperamIme TeXHonornu ucnoib3oanus CBT.
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3amena 0s10xa nuranus. HoBuHkM cpeaun 0JI0KOB MUTAHUSA

YOeauTech B TOM, UTO KOMIIBIOTEPHAS CHCTEMa 00ECTOUCHA.

OTkpoiiTe cUCTEMHBIHN OJIOK.

Y CcTaHOBUTE MECTONOJIOKEHNE OJIOKA MUTAHMS.

YcraHOBUATE MECTONOJIOKEHUE MATEPUHCKOM IIJIATHI.

YcTaHoBHTE XapakTep MOAKIIOYSHHS] MATEPUHCKON TIJIAaThI K OJIOKY MUTaHUs. [[1s1 MaTepruHCKUX
mwiat B Gpopm-dakrope AT moakiItoueHNe MUTAHUS BBITIOIHIETCS IBYMsI pa3beMaMu, a Kak B (opM-
dakrope ATX? ObpaTrTe BHUMaHHE Ha PACTIOJI0KEHUE MPOBOIHUKOB YEPHOTO 1IBETa — OHO
BA)KHO JIJIs1 PABUJILHON CTHIKOBKH Pa3beEMOB.

YcTaHOBHUTE MECTOMOJIOKEHHE )KECTKOTO INCKA. Y CTAHOBUTE MECTOMOJIOKEHHE €T0 pa3bema
nutanud. [Ipocnenure HanmpasieHue nuiekda MpoOBOHUKOB, CBA3BIBAIONIETO KECTKUM JTUCK C
MaTepUHCKOH Tu1aTtoil. O6paTuTe BHUMaHUE Ha MECTOIOJIOKEHHE TPOBOJHHUKA, OKPAIIIEHHOTO B
KpacHBIN I[BET (OH JOJDKEH OBITh PACTIONIOKEH PSIJIOM C Pa3beMOM MTUTAHUS).

YcTaHOBHUTE MECTOIOIOKEHHSI TMCKOBOIOB THOKHMX AUCKOB U JuckoBona CD-ROM, Tlpocneaute
HapaBlieHUE UX MUIEH(OB MPOBOIHUKOB U OOpATUTE BHUMAHHUE HA MOJIOKEHUE TIPOBOIHUKA,
OKpAILIEHHOI'0 B KPACHBIN IIBET, OTHOCUTEJIBHO pa3beMa IMUTAHUS.

YcraHoBUTE MECTOMOJIOKEHHUE 3BYKOBOM KapThl U IUIATHI BUACOAAANTEPA.

BrImtoTHUTE pa300pKy CUCTEMHOTO OJIOKA.

[TpumepHBIiA MOPSAIOK pa30OPKH CUCTEMHOTO 0JI0Ka KOMITBIOTEPA:
- OTCOeIMHUTH BCe KaOeu.



- YanuTh Bce TUIaThl pACIIMPEHUS.

- Y1anuTe BCE TUTAHKH ITAMSITH.

- Yanuth MaTepUHCKYIO IJIaTy B COOPE ¢ KYJIEPOM U MPOIIECCOPOM.
- Y 1anuTh HAKONMUTEIN JAaHHBIX.

- Y ianuTe OJI0K HUTAHUA.

I/I3yLII/ITB HOBUHKH OJIOKOB IIMTaHUuA, COCTaBUThb OTU€T.

JIro60i1 KOMIbIOTEp pabOTAET OT ANEKTpUUYecKoi cetu. /s obecrieueHns BceX yCTPOHCTB
HHUTAaHUEM CIIY)KUT OJIOK MUTAHHUSL.

1. OHpeI[eJ'II/ITC H 3allMIIUTC B TCTPaAb XapaKTCPHUCTUKH Ooka IMUTaHUs, HAIIPUMEP:

Brok numanus ATX 1000W OCZ Z1000M-UN

e ATX — cranaapT pa3beMa NUTaHUS MAaTEPUHCKOM IJIaThl, SIBJISIFOIINICS OCHOBHBIM IS
HacTonbHbIX [1K
e 1000W — MomHOCTb OJ0Ka MUTAHUS
e OCZ - dupma npousBoauTtens bIT
e 7Z1000M-UN — mozenb 610Ka MUTaHUS

2. BHuMareapHO MpOYUTANTEe HHCTPYKIIMIO:

brok muTanus Bceraa pacnosioKeH Ha 3a/IHel 4acTu Kopiryca, BBepXy, B yriry. Ha kapTuHke -
uudpa 1.

briok nmutanus TOJDKEH KPEMUTHCS Ha YeThIpe 00JiTa ¢ HapyKHOU yacTu. K HeMy moakirouaeTcs
MUTaHKUE U3 CETEBOTO Kadels, a OH B CBOIO OYepe/lb, CHA0KAET IJIEKTPUUECTBOM BCE, UTO
MOAKITIOYEHO K MAaTEPUHCKOM TuTaTe. Y CTaHOBKY OJIOKa MUTaHUS TPOU3BOJAUTE BHUMATEIHHO,
cTapaiTech HE KacaTbCs KyJiepa IpoLeccopa.



Y ocHOBHOTO Ka0ess ecThb 3alleNika, KOTopas MO3BOJIIET U3BJIEKATh U MOJIKI0YATh €ro U3 pa3beMa.
3. 3aKOHCNEKTUPYHUTE UHCTPYKIUIO B TETPAIH.

4. CaMOCTOSITEIPHO YCTAHOBUTE OJIOK IMMUTAHUS B KOPITYC CUCTEMHOIO OJIOKA.
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3aMeHa HAKONUTeEJEH HA KECTKUX MATHUTHBIX JTHCKAX U MOAKJIIOUYEeHHE
Hakonurejei K IIK

Ieab pa0oThl: M3YYNTh KOHCTPYKTHBHBIE OCOOCHHOCTH H XapaKTepHbIE HEUCIPABHOCTH
Hakonutened HDD; 03HakOMUTBCS C MpaBujaaMy MOAKIIOYEHUS W HKCIUTyaTallMM HAKOMMTEIEeH
HDD.

OobopynoBanne: IBM PC-coBmecTumslii koMnbrotep, Hakonutenu HDD.

Hcnoab3vemMas JUTepaTypa: KOHCIEKT JIEKIUN U JaHHBIE METOAUUECKIE YKa3aHusl. 21
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ITopsinok BbINOJHEHHS PadOTHI

O3HaKOMHUTBCS C TEOPETUUYECKOM YacThiO JaHHOM pabOoTHI.

N3yuuth ycrpoiictBo Hakonureneid HDD u moaxmouenne uHTepdeicos.

O3HaKOMUTBCA ¢ KOHTPOJIbHBIMU BOIIPOCAMH M POAYMATh OTBETHI HA HUX.

Cratpb yCTHBIM MJIM TMCBMEHHBIN (TI0 BApUaHTaM) 3a4€T 1O TAHHOU JJabopaTopHO# padoTe.

Kparkue TeopeTnyeckue cBeIeHHs

YCTpaHeHI/Ie HCUCIIPABHOCTHU XKCECTKOI'O0 AUCKA — JOCTATOYHO CCEPLC3HOC 3aHATHUC, KOTOPOC HC
BCCTAa 3aKAHYMBACTCA IMOJHBIM YCIICXOM. ILGJIO YCIOXHACTCA CIIC U TCM, YTO B OOJIBIIIMHCTBE
CJIy4acB Ha )KCCTKOM JHUCKE 3aIlIMCAHbl BA’)KHBIC TAHHBIC, KOTOPLIC, Yall€ BCCTO, HC ObLIH B Hy}KHHﬁ
MOMCHT CKOIIMPOBAHLI HA BHEIIHHUI HOCUTENb HH(bOpMaHHH.

HeucnpaBHOCTH %KECTKOTO JUCKA MOTYT OBITh CJIEIYIOIINX BUIOB:
* JIOTHYECKasi HEUCIIPABHOCTH;

* HEUCIIPAaBHOCTh KOHTPOJIJIEPA KECTKOTO JTUCKA;

* IOTEPS WM pa3pylICHUE CIIykeOHOU nHpOopManuu

* (u3nuecKass HEMCIIPABHOCTb.

Jlornueckasi HEHCIIPABHOCTh

IIpy nOrM4eckod HEUCIPAaBHOCTH 3arpy3ka OINEpPalMOHHOM CHUCTEMBI C JKECTKOIO JHMCKa
HEBO3MOXKHA, a MpH MOAKIIOYEHUH €ro B KaueCTBE BTOPUYHOIO HE OTOOPAXkKAETCsl COACPKUMOE
JIOTUYECKUX JMCKOB MU caMu Jucku. CamMoe HHTEpPECHOE, YTO TaKOil BHUHYECTEp KOPPEKTHO
pacrio3Haercs B BIOS u npu npoBepke He BBISBIISIETCS HUKAKUX (PU3MUECKUX MOBPEXKICHUH TUCKA.
Takoil AMCK HeNb3s HCOPAaBUTh MPOBEPOUYHBIMU yTUIAUTamMH Bpoae ScanDisk. Mano Toro,
WCIIOJIb30BaTh TaKUE YTHIINTBHI KpallHE HE PEKOMEHAYETCS, MIOCKOJIBbKY B IIPOLECCE IPOBEPKU OHU
MOTYT 3allMChIBATh Ha KECTKUH JUCK KaKUe-JINOO TaHHBIE, YTO MOKET MPUBECTH K MOTEPE BaXKHOM
uHpopmanuu. Jlormueckyro  HEHUCHPAaBHOCTh MOXHO  YCTPAaHUTb MOIbKO €  HOMOULbIO
CReyuanu3upo6aANHbIX YMuaum, KOTOPbIE Ha HU3KOM YPOBHE BOCCTAHABIIMBAIOT pa3lenbl U
¢aiinoByro cTpykTypy BuHYecTepa. Cienyer HMOMHUTH O TOM, YTO JH00O€ BMEIIATENbCTBO B
CTPYKTYpYy AMCKa MOXET MpHUBECTH K notepe uHpopmauuu. K takomy 3gdexty Moryt npuBectu
BCTPOEHHBIE B XECTKUH IUCK CpeACTBa AMArHOCTHKH, Hampumep TexHosorus S.M.A.R.T., nmu
nepeHasHaueHue aucka. UtoOsl m306exarh 3TOro, NMpu MEpBBIX MPU3HAKaX HEUCIIPABHOCTU JAHCKa
3TH CPEACTBA JUATHOCTUKH HYKHO OTKJIIOUUTD.

HeuncnpaBHOCTH KOHTPOJLJIEPA KECTKOTO THCKA

K nanHOMy BHMIy OTHOCATCS HEHUCIPAaBHOCTH, CBA3aHHBIE C (PU3MUECKUMH MOBPEKICHUIMU
KOMIIOHEHTOB KOHTpOJIJIepa AUCKA: MEPEropeBIINMHA MUKPOCXEMaMHU, OBPEXKIEHHBIMU T'OJIOBKaMH,
OTOpPBaHHBIM UHTEP(EHCHBIM KabeaeM U T. 1.

CYH_ICCTBYCT JABa BapuaHTa ONPCACIICHUA TAKUX HCHCHpaBHOCTCf/'I.

IlepBbIil U3 HUX — caMbIil IPOCTOM, KOTJa NMPU3HAKH pa3pyLIEHUs KOMIIOHEHTOB KOHTpPOJUIEPA,
HalpuMep IbIpbl HA MMKPOCXEMax, BBIABIAIOT IIPU BHEIIHEM OCMOTpe. B aTrom ciydae nepen
HAYaJIOM KaKuX-TM00 AeUCTBUM ClIeTyeT 3aMEHUTh CTOPEBILNE KOMIOHEHTHI.

Btopoii BapuaHT, COOTBETCTBEHHO, CaMbIi CJIOKHBIM: KOrJa BUIAUMBIX MPU3HAKOB MOBPEKICHUS
HET, OJJHAKO KECTKUI JUCK BeNeT ce0s HeCTaHAapTHO. PacCMOTPHM HEKOTOPBIE CUTYAIIHH.

- /leucamensv ne packpyuueaemcs, HUKAKUX 36YK08 He CabluiHo. BO3MOXHBIE TPUYUHBI -
3aKJIMHWIO IITUHIACTBHBIA JIBUTATEIh WM TOJOBKH UYTEHUS/3aNMUCH "TPUIUIIIN" K MOBEPXHOCTH
TMCKA.



Ecnu nmoneITaTeCsi IPOBEPHYTH LIMUHJEIL, TO 3TO MOKET IIPUBECTU HE TOJIBKO K IOBPEXKICHUIO
MOBEPXHOCTH JIUCKA M, COOTBETCTBEHHO, Ipomake MH(pOpMAlMH, HO U K IOJOMKE MeXaHH3Ma
YIPABJICHUS TOJIOBKAMU W CAaMHMX TOJIOBOK. B 3TOM cCiyyae HEMCIPAaBHBIM BHHYECTEp JIy4lle
OTHECTU B CEPBHUCHBIN LIEHTD, Tl€, BO-NIEPBBIX, BAM TOYHO CKaXYyT, MOMJIEKUT JIM JKECTKMH JUCK
PEMOHTY, a BO-BTOPBIX, IEPEMUIIYT C HETO BCIO BAXKHYIO HH(OPMAIUIO

—ﬂeuzameﬂb PacKkpyuueaemcs, Cjibliien uiei4okK. 9TOT MICTYOK ABJIACTCA CIICACTBUEM HGy,Z[B,‘IHOfI
pacinapKoOBKU I'OJIOBOK. HaubGonee BCPOsATHAs IIpUYIHHA ,HaHHOfI HCUCIIPABHOCTH - BBIXOJ M3 CTPOA
reHeparopa MWIHUHACIBHOTO ABHUIATCIA WM CHUCTCMbI IMO3UMIIMOHHWPOBAHUSA T'OJIOBOK. Bo3moxuo
TAKKC IMOBPCIKACHUC KATYHIKH ITO3UITUOHHUPOBAHUS, KOTOPAAd pasMCIICHA Ha 0J10K€ T'OJIOBOK.

- {eucamens packpyuueaemcs, OIHAKO OUCK He ONpedensemcs Wil Onpeoeniemcsa HeeepHo.
[TprunHOM BO3HMKHOBEHHS TaKOil HEHUCIIPABHOCTU MOXET OBITh BBIXOJ U3 CTpOs UHTepdercHOi
MHUKPOCXEMBI KOHTPOJUIEpA HJIM MEXaHWYECKOE TOBPEXKJACHUE KOHTAKTHOW TPYMIBI, K KOTOPOH
MOJIKJIIOYaeTCs NUIeH( TaHHBIX (HallpuMep, COTHYTBINM UM MOJOMaHHBIA METAIIMYECKU BHIBO).

- JIuck packpydyuBaeTCsl, CIBILICH cmyK. JlaHHas CUTyalnuss MOXKET O3HayaTb OYEHb MHOTOE,
Ha4dyuHasg C HeI/ICHpaBHOﬁ CUCTCMbI MMO3MIUOHUPOBAHHA MW 3aKaHUYMBAsA MOBPCKACHHUEM TI'OJIOBOK.
Eme onuH BapuaHT - cOOMHBIE CEKTOPHI B 3aTPY30YHOM 00JacTH BUHYECTEepa. TaKkyro CUTYaIHIO BbI
CMOXET UCIPABUTH CAMOCTOATENHHO. OMpENeuB COCTOSIHAE KECTKOTO JAUCKA, TIOJKITIOUYNM HIICH ]
JaHHBIX. Ternepb MOKHO HE TOJIBKO YCIBILATh M3/1aBaeMbIe )KECTKUM JTMCKOM 3BYKH, HO U YBHIETb
Ha 3KpaHe cool1eHus 00 omunodKax B Xxo/1€ paboThl BUHUYecTEpa. BO3MOXKHBI Clie1ytoIIe OCHOBHbIE
CUTYallUH.

- IlosiBnenue coobmienuii tumna Invalid Drive Specification. Takue cooOmieHus 03Ha4aroT, 4YTO B
BIOS 3anucana HeBepnas uHpOpMaIys O MapaMmeTpax YCTAaHOBJICHHOTO BHHYECTEpA WJIM KE OH
HEBepHO pacmno3Haercs. [locneaHuii BapuaHT TOBOPUT O pa3pyLICHUH CIyXeOHOW HHpopMarun
WIK O TOBPESXKJICHUU TOJIOBOK. Bo3MOXKHA Tak jke€ TOJIOMKa KOHTAKTOB WHTep(eiica Ha miate
KOHTpOJIJIEpa UM B CaMOM IIjieiide TaHHBIX.

- IlosBnenue coobmennii Tuna Disk Boot Failure. D10 01HO3HauYHO TOBOPUT O TOM, 4TO
noBpexxaena MBR (Master Boot Record) — ocHoBHast 3arpy304Hasi 3auch.

- IlosBnenue coobuenuit tuna Boot Disk Failed. Camas BeposiTHas npuumHa — HalIU4yue
COOMHBIX CEKTOpPOB Ha HYJEBOM JIOPOXKKE, BCIEJCTBHE YEro 3arpy3ka C >KECTKOro JUCKa
HeBo3MOkHAa. OC HOPMa@JIBHO pAacHoO3HAIOT JKECTKUH JHUCK, OIHAKO He omoobpasicaem
Jno02uueckue Tucku. Ecny UCKIIOUUTH BapuaHT TOTO, YTO BHHYECTEP MHPOCTO HE pazOUT Ha
JIOTUYECKHE JTUCKU, TO OCHOBHOW NMPUUYMHONW TaKOH HEHUCIIPaBHOCTHU SIBJISIETCS HalIM4Me COOMHBIX
JIMCKOB B CUCTEMHOM 00JIacTH MJIH paspylieHue (ailioBoi CUCTEMBI, cojieprKallieil HHPOpMaLUIo 0
TeKylel KOHQUrypanuuu IUCKOB. B 3TOM ciywyae cineqyeT 3aHOBO pPa3OWUTh BHHYECTEpP Ha
JIOTMYECKUE JAMCKH, MOcie 4ero ordopMaTHpoBaTh ero. MokHO Takke Oojiee JAETalbHO M3YUUTh
HEHCIIPAaBHOCTh C TOMOIIBIO HU3KOYPOBHEBBIX YTHIINT.

- XecTkuil nuck pacno3Haercsi HOpManbHO, ogHako OC 3azpyscaemcea He NOJAHOCMbBIO UNU He
3azpysycaemcsa BoBce. JlaHHBIM (akT TOBOPUT O TOM, UYTO OOJIACTH BUHYECTEpa, B KOTOPOM
3anucanbl (alabl ONEepallMOHHOW CHCTEMbI, COAEPKHUT cOOWHbIE ceKkTopbl. B maHHOM ciyuae
ciefayeT oOpaTUThCS K HU3KOYPOBHEBBIM YTHJIMTaM, KOTOPHIE MOMETAT COONHBIE CEKTOpHI U B
cilydae He0OOXOMMOCTH NEPEIUIaHUPYIOT BUHYECTED.

Hpodunakruxka HDD

Co BpeMeHeM JHNCK HauyWHaeT pabdoTaTh MEJIEHHEe, CO COOSIMH, TPEeTCs, TMOSBISIOTCS OIMUOKH
YTEHUS U T. 1. DTO O3HAYAET, YTO MPHUILIO BpeMs NPO(UIAKTUKH, OCHOBHBIMH MEpaMH KOTOPOi
SIBIISIFOTCSI

- [IpoBepka Jorm4yeckoro W (PU3NYECKOr0 COCTOSIHUS AMCKA C TIOMOIIBIO TUATHOCTHYECKUX
yrunut Ttuna scandisk (mis cucrem Windows 95/98). Takas mpoBepka MO3BOJISIET HE TOJBKO
UCTIPABUTh JIOTMYECKHE ONIHMOKH, OCBOOOIUB MECTO Ha YKECTKOM JHMCKE, HO U Y3HATh O MOSIBICHUH
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COOMHBIX CEKTOPOB, KOTOPBIE YTHIIMTA MOMedYaeT cooTBeTcTBYyrommM obpazom. OC Windows XP
poBepseT AUCK HEMHOTO MHAYe, OJHAKO MEXAaHU3M IIPOBEPKH TOT XKe: YTOOBI 3allyCTUTh YTHIIUTY,
xkaukauTe [IKM Ha mHTepecyromiem Bac aucke, BbiOepute CBoiictBaP> CepBuc P> BbInojaHuTh
NPOBepKy... B oTKphIBIIEMCS OKHE yCTaHOBUTE TpeOyeMble MapamMeTpbl MPOBEPKU M 3aMyCTUTE
JIMarHOCTUKY Ha BBITIOJTHEHUE.

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

- Jedpparmentanusi ¢aiijioB ¢ MOMOUIBI0 CTAaHJAPTHBIX YTWJIWT WM YTHIUT CTOPOHHETO
npousBoauTens. @parmMeHTanus — 3TO pa3OUTHE OAHOTO (ailia Ha HECKOJIBKO (ParMEeHTOB H
pa3MelleHNEe UX Ha pa3HbIX ydacTKax Jaucka. @parmMeHTaunusi NpOMCXOAUT HE HAMEPEHHO, a U3-3a
cnenuduky 3anucu uHpopmanuu. [epparmeHTanusi — cCOOTBETCTBEHHO, coelMHEeHUE (hparMeHTOB
onHoro (paitma. Eciam auck nedparMeHTUpOBaH, TO CKOPOCTb JOCTyna K HH(pOpMaruu
yBenuuuBaetrcsi. Co BpeMeHeM (parMeHTalusi HOBbIX (DaiiJIoB CHOBa MPHUBOJIUT K 3aMEAJICHUIO
paboThI, B 3TOM city4ae mporecce AepparMeHTanuu cieayeT HOBTOPUTh.

- HaGnlonenne 3a  TeMmepaTypoil /[HMCKa C TOMOUIbIO  CIEIUATU3UPOBAHHBIX  yTHIIHT.
Temreparypa Kak HUYTO JPYroe BIHSET HAa COCTOSHUE MPOHM3BOJUTEIBHOCTH JKECTKOTO JHCKa. B
pe3yabpTare MOBBIIEHU TEMIIEPATYPhl MOI'YT OCTPaJaTh BHYTPEHHUE KOMIIOHEHTEI KOHTPOJLIEPA,
YTO TpHUBENET K IMOSBICHUIO CEPhE3HBIX HEUCHPABHOCTEH. DTOro BIIOJHE JOCTATOYHO [
obecrieueHus, 1Mo KpaiHel Mepe, TOTUIeCKOoro "310poBbs" JKECTKOTO IUCKA.

KOHTpOJIbeIe BOIIPOCHI

Hasosute ocHoBHBIE KOMITIOHEHTHI HDD 1 ux Ha3HadeHue.

Otnnune cnocoba 3anucu uaopmanuu 8 HDD u FDD.

CpenHee BpeMsl 10CTyIa B HAKOMUTENSAX, €AMHUIIBI €70 U3MEPEHUSI.
Uewm onpenensiercss Haaéxaocts HDD?

UYro onpenensier ObicTponerictsue HDD?

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

Kakue Buasl ¢opmatupoBaHusi Bbl 3Haere? J[ns KakuX HOCUTENEW CYIIECTBYET BO3MOXKHOCTh
CO3JIaHUs TOTUYECKUX TUCKOB?

Hazosure Buapl HencnpaBaoctern HDD.

10. Hazoswute mepsl npodunaktuku HDD, oxapakrepusyiite ux.

11. O uém rosopurt nosieiieane coodmenus Disk Boot Failure?

12. KakoBa npuurMHa BO3HUKHOBEHUS CUTyalluu /Jeucamens ne packpyuueaemcs, HUKAKUX 36YK06

He cvino?

13. KakoBa npuuuna nosisnenust cooduenus Invalid Drive Specification?

14. KakoBa mnpuyuHa BO3HUKHOBEHHS cuUTyalluu /Jeucamensy packpyuueaemcs, OJIHAKO OUCK He

onpeodenaemcs i onpeoensemcs Heeepno’?!



IIpakTnueckas padora 18

Pacuer norpedasiemoit momnoctu ITK

MoIHOCTb, TOTpedIiieMast BCEM yCTPOKWCTBOM, 3aBUCUT OT MOTPEOIIEMON MOIITHOCTH OTACIBHBIX
MHKPOCXEM U KOJIMYECTBA MUKPOCXEM.

[ToTpebasieMass MOIITHOCTh KaXK0M MHUKPOCXEMBI paCCUYUTHIBACTCS IO (hOpMYyIIE:
P =Iccex Uce, Br,

rac Icc — Tox HOTp€6JICHI/I$I OT UCTOYHHUKA ITUTAHUA OJIA ﬂaHHOI;'I MUKPOCXCMBI;
Ucc - HanpspKEHUE MUTaHUsI.

OOt moTpeOIIsIeMbIil TOK OT HCTOYHHMKA MUTAHKS KaXKI0H MUKPOCXEMBbI, TPU HAMPSKCHUH TUTAHHSI
+5 B, paccuntbiBaeTcs 1mo Gpopmyie:

[+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 motpebnenus, npu HaNpspKeHUH MUTaHuy +5B
[ +5B =4*160+6+8+120+100+3+2*36+200+2%9,7+190+85+115+16= 1574,4 MA
Cuntaem MomHOCTh: P =1,5744 x13 = 20,46 Bt

BeInoaHuTh paC‘léTH M0 NHAUBUAYAJIbHBIM 3aJaHUAM
IIpakTnyeckas padora 19

N3y4yeHne HOBOW CEPBUCHOM anmnapaTtypbl, HHCTPYMEHTOB H NPUOOpPOB

3ananue: JlaTe onpeaeneHne yCIoBHbIX 0003HAYCHUH Ha U3MEPUTENbHBIX TPUOOpPaX.
[lenb paboTel. UMeTh HaBBbIKM pabOTHI ¢ U3MEPUTEIBLHBIMU TPUOOPAMHU.

B npuBeneHHoil Huke Tabnuie MpencTaBieHbl npumepbl AByX BapuaHTtoB PI'P 1. TpeGyercs
3amoJIHUTh  cTolOer; «HamMeHoBaHusi cucreMbl, TmpeoOpaszoBaresisi, 00O3HAYEHHUS» COTJIACHO
dbopmynupoBkam ['OCTa.

Ne | HAUMEHOBAHU A OBO3HAYEHU | Ne | HAUMEHOBAHUA OBO3HAYEHU

CUCTEMBI, E CUCTEMBI, E
ITPEOGPA3OBATEJI ITPEOGPA3OBATEJI
A, OBO3HAUYEHUA S, OBO3HAUYEHUA

1 e ]
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KoHTpoIIbHBIE BOITPOCHL.

1. KakoB npuHIMI AeHCTBUS TPUOOPOB MATHUTORIEKTPUUECKOHN U 2JIEKTPOMarHuTHOM cuctem?
2. Yro Takoe mpenen usmepeHus?

3. Kax ompenesnsercs 1ieHa JieneHus npudopa?

4. Yro Takoe abCOIIOTHAS U OTHOCUTEIbHAS MOTPEIHOCTh U3MEPEHUS?

5. Yto xapakTepu3yeT Kiacc TOYHOCTH mpudopa?

6. B kaxoif yactu mkasasl npuOopa U3MepeHus TOUHee U oyemy?

7. KakoBbI OCHOBHBIE JOCTOMHCTBA LIM(PPOBBIX U3MEPUTENBHBIX PHUOOPOB?

IpakTnueckas padora 20

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

Llenb paboOThI: U3YYUTH YCTPOUCTBA, PACIIONIOKEHHBIE BHYTPU CHCTEMHOT0 OJI0Ka, COCTABUTh CXEMY
MOAKIIOYEHUS YCTPOMCTB K CHCTEMHOM IIJIaTe.
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Kpartkas Teopus
CucTeMHBIH 0JI0K — OCHOBHAS YacTh KOMIbIOTEpa. OH COCTOUT M3 METALTUIECKOTO KOpIyca, B
KOTOPOM pacrojaraioTcs OCHOBHbIE KOMIIOHEHTHI KOMIbIoTepa. C HUM KaOelsIMU COeTMHEHBI
KJIaBUATYypa, MBIIIb, KOJOHKH U MOHUTOP. BHYTpH CHCTEMHOTO OJI0Ka pacIoIOKEHBI:

e MuKponpoyeccop, KOTOPBIH BBIIOIHSET BCE MOCTYMAOLINE KOMAH/IbI, TPOU3BOIUT
BBIUMCIICHHSI M YIIPABISIET padOTOM BCEX KOMIIOHEHTOB KOMIIBIOTEPA;

e OnepamusHas namsamy, NpelHa3HauYeHHAs IJIs1 BpEMEHHOT0 XpaHEHHs POTrpaMM U JaHHbIX;

e cucmeMHas wuHd, OCYIIECTBIAIONAs HHPOPMALMOHHYIO CBSI3b MEXKIY YCTPOWCTBAMH
KOMIIBIOTEPA;

e MamepuHckas niama, Ha KOTOPOH HAXOAATCS MUKPOIIPOLIECCOP, CUCTEMHas IINHA,
orepaTUBHAs MaMsITh, KOMMYHUKAI[MOHHbBIE Pa3beMbl, MUKPOCXEMbI YIPaBICHUS PAa3INYHBIMU
KOMITIOHEHTaMHU KOMIBIOTEPA, CAETIYNK BPEMEHH, CUCTEMbI MHIUKAIH U 3alUTHI;

e On0K numawnus, NTPeoOPazyOUINil SIEKTPONUTAHIE CETU B TOCTOSTHHBINA TOK HU3KOTO
HANPSDKEHUS, TI0JJaBaeMBbIN Ha SJIEKTPOHHBIC CXEMBI KOMITBIOTEPA,

*  GEHMUIAMOPYL TSl OXJIAXKICHUS TPEIOIIUXCS JIEMEHTOB;

e ycmpoticmea enewHel namamu, K KOTOPbIM OTHOCSTCS HAKOTIMUTEIH Ha SUOKUX T HCECKUX
MASHUMHBIX OUCKAX, OUCKOB0O 01 Komnakm-ouckos CD-ROM, npenHazHauCHHBIC TS
JUTHTEIILHOTO XpaHEHUsT HHPOPMAIUH.

ATnapaTHON OCHOBOW CUCTEMHOTO OJIOKa SIBISETCS MamepuncKas niama - CaMoCTOSI TEIbHbBIN
9JIEMEHT, KOTOPBIN YIIPaBIISICT BHYTPEHHUMU CBSI3SIMH U C TIOMOIIIBIO CHCTEMBI ITPEPhIBAaHUI
B3aMMOJICICTBYET C BHEIIHUMHU yCTpOHCTBaMU. Ha MaTepuHCKOM T1aTe pacroiokKeHbl BCe
BAKHEUILINE MUKPOCXEMBI.

ArnmnapaTtHoe NOJKIIYeHne epuepruitHOro yCTpoiicTBa K MarucTpaiu Ha PU3NIECKOM YPOBHE
OCYIECTBIISICTCS Yepe3 CIEeNUaIbHbIN OJIOK - Konmponiep (Apyrue Ha3BaHUs - aAaINTep, IiaTa, Kapra).
Jl71st ycTaHOBKH KOHTPOJUIEPOB Ha MAaTEPUHCKOM TUIaTe UMEIOTCS CIeUaIbHbIe Pa3bEMBI - CI0MbL.
CBs13b KOMITBIOTEPA C BHEITHIUMHE YCTPONCTBAMH OCYIIECTBISICTCS YePe3 nophnibl — CIICTIHAILHBIC
pa3bEMBI Ha 3aHEH MaHenu KoMIbloTepa. Paznuuarot nocienoBaTeNbHbIE U MMApAIJICIbHbBIE MTOPTHI.
[TocnenoBarensubie (COM — mOPTHI) Cy>KaT AJIS MOJKIIOUCHHUS] MAaHUTTYJIITOPOB, MOZIeMa 1
nepeaarT HebobIue 00bEMBI HHGOpMaru Ha Oonbinue pacctosHus. [lapamnensubie (LPT - mopThn)
CITy>KaT JJIsl IOJKJIFOUEHHUSI IPUHTEPOB, CKAHEPOB U MepeatoT 0obire 00bEMBI HH(POpMAIUK Ha
HeOoJbIINe paccTosTHUSA. B mocnennee BpeMs HIMPOKOE pacpoOCTpaHEeHHE TTOMYYUIH
nocJieioBaTebHbIe YHUBEepcaTbHbIe MOPTH (USB), K KOTOPBIM MOYHO MOIKJIFOYATh Pa3INYHbIC
YCTPOMCTBA.

[Topsaiok BeIMOJIHEHUS
1. Ha mpencraBneHHON Mo/eM WM Tu1akare (CM. npuiioskeHure Nel) paccMOTpeTh cocTaB CUCTEMHOTO
OJ0Ka.
2. 3y4nTh KpaTKylO TEOPHUIO U BBINACATh HA3BaHNE U Ha3HAUYEHUE YCTPOMCTB N0 HoMepamH 1- 21
3. CocTaBUTh cXeMy MOJKJIIOUEHHUS] YCTPOUCTB K CUCTEMHOM 1yiaTe (cM. npuioxenue Nel).
4. CnenaTh BBIBOJ O IpOJIeNIaHHOM paboTe.
Conep:xanue oTyeTa
1. HazBaHue n Ha3HAa4YeHHUE yCTPOUCTB MO HOMepamu 1- 21.
2. CxeMa NOJKIIIOYEHHS] YCTPOMCTB K CUCTEMHOM IJ1aTe.
3. BriBoa 0 mpozenaHHoil pabore.
KoHnTposabHbIe BONPOCHI
1. HasBatb ycTpoiicTBa, BXOJSIINE B COCTaB CUCTEMHOT0 0JI0Ka UX Ha3HAUYEeHHE U CIoco0
MOJIKJIFOUEHUS.
2. Omucatb cxeMy oOMeHa JaHHBIMH MEXTY YCTPONCTBAMU KOMIThIOTEPA.
[TpakTuyeckas padora Ne2
Coznlanue ¥ UCIoIb30BaHKe CTHIIEH (hOopMaTUPOBaHUS
Llenb paboThI: MO3HAKOMUTHCS ¢ Bo3MOKHOCTSIMU TP Word. HayunThcs co3naBath, pegakTUpOBaTh U
dbopmarupoBath 1okymMeHT. Co3nanue u GopMaTUPOBAHKE CITHCKOB.
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IIpakTnueckas padora 21

TexHuueckoe 00CIy;KUBAHHE BEHTWIATOPA. YCTAHOBKA MOJYJIAl ONIEPATHBHOM
naMsTu. 3aMeHa BHICOKAPThI

Ornpenenurte BUACOKAPTY U 3aMUIIUTE B TETPAIb XapaKTEPUCTUKH BUICOKAPT, HAIIPUMED:
[Tpumep 1: «Buoeoxapma 1536Mb GTX580, PCI-E, 2xDVI, HDMI, DisplayPort, OEM»

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

e GTXS580 — tun rpaduveckoro mporeccopa BUICOKAPThI, IO KOTOPOMY JIETKO ONPENEIIeTCs U
KOMIaHUS MPOU3BOAUTENH 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
MOJIKJIFOUEHUS Pa3JInYHbIX YCTPOICTB BbIBOAA (MOHUTOPHL, JKK TeneBu3opsl, miazma)

e OEM - Bugeokapra npopaercs 6e3 KopoOku

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

e 2048Mb - 06beM BuaEONaMATH, YCTAHOBIICHHBIN Ha BUJEOKapTe B Meradaiitax

o HD6950 — tun rpaduueckoro mpoieccopa BUICOKApPTHl, B JAaHHOM Cilydae HNpPOM3BEAECHHBIN
komnanueit AMD (ATI)

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

e VGA, DVI, HDMI, 2xminiDP — nepeuncieHre UMEIONUXCS BBIXOJIOB Ha BUJCOKAPTE

o Retail — Bugeokapra nposnaercs B KpaCOYHOH yrmakoBKe.

2. BHHUMaTelbHO NPOYNTAITE HHCTPYKLHIO:

YcTaHOBKA 3BYKOBOM U CETEBOW KAPThI BHITIOIHAETCS IPUMEPHO, TAK JK€ KaK U yCTaHOBKA
BUJICOKAPTHI, XOTS €CTh OJHO OTJIMYME, Y BUAEOAJaNTepa €CTh CIIEUATILHOE OTBEACHHOE T'HE3/10 (Ha
KapTUHKE HIKE BXOJ JJIs1 BUIEOKApThl H300pakeH KOPUUHEBOTO I[BETA), a BOT 3BYKOBYIO U CETEBYIO
KapThl MO’KHO YCTaHOBUTH B J1t000€e cBoOoaHOe PCI rHe3io Ha MaTepuHCKOM I1aTe.




CHayana HeoOXoAMMO yOpaTh 3arilylKy B 3aJHEH 4acTU CUCTEMHOr0 0JI0Ka, BO3JIe THE3/a, T1€ Bbl
coOupaeTech yCTaHOBUTh YCTPONCTBO. 3ariaylika MOKET BbIIAMBIBAThCSI, OTKPYUUBATHCS, U IIPOCTO
cHUMathcs. [1oToM Hajo aKKypaTHO NPUKPENUTh KapTy B THE3/10, HE 3a0bIB 3aKPEMUTh €r0 OOJITOM.
YcraHoBKa 3aBeplIcHa.

Tenepb HYKHO IMOAKITIOYATH CETEBOM KaOenb (MHTEPHET Ka0elb) He K THE3ly CO BCTPOCHHOM B
MaTEPUHCKYIO IJIaTy CETeBOM KapThl, a K THE3]1Y, I/Ie HeAaBHO Obljla YCTAaHOBJIEHA CeTeBas KapTa.

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

Llens pabotel: Hayuntbes npaBUiibHO MPOBOAUTE TEXHUUECKOE 00CIy)KHBaHUE BeHTUIIATOpa. KpaTkue
TEOPETUYECKHUE CBEJICHUSI.
[Tporpamma BeINOIHEHHS paOOTHI.
1. [TonroToBUTH NPOTOKOA PpabOTHL, COJEPKAIIMI Ha3BaHUE pa- OOTHI, LIEJb PaOOTHI.
2. Ilocmotpets BuaeopmnbM o mpoBeaeHud TO BeHTHIATOpa, O3HAKOMUTBCS C TEOPETUUYECKUMHU
CBEJICHUSIMH, TTpUBeeHHBIMHE B (aitne Nell «Ckott Mromiepy.
3. Ilonp3ysichb MOJNy4YEHHBIMH pe3yjibTaTaMH pabOThl, COCTaBUTh OT4eT O mnposeaeHun TO
BeHTHIsITOpa. [Iprbops! n 060pynoBaHME.
1. TlepcoHanbHBIN KOMIBIOTED.
2. Buneopumibm.
3. Daiisbl ¢ TEOPETUUECKUMHU CBEJCHUSAMM.
[Topsiiok BeITOTHEHHS PaOOTHI.
1. ITocmoTpeTh BUACOPHIBM M 03HAKOMUTBCS C PEKOMEH/I0BaHHOM JIUTEpaTypoil.
2. 3amoHUTB MPOTOKOJ JTA00PATOPHOM PabOTHI.
3. Ilonb3ysichb MOJy4YEHHBIMH pe3yibTaTaMH palOOThl, COCTaBUTh OT4eT O TnpoBeaeHuun TO
BEHTUJISITOPA.
4. 3aMTUTH BBITOJHEHHYIO 1JAOOPaTOPHYIO paboTy.

KoHTponbHBIE BOIIPOCHL.
1. HyxxHo u «PykoBOACTBO CUCTEMHOM TUIaThD» npu nposeaeHuu TO BenTmisTOpa?
2. Kakoe HapyiieHue ObU10 JOMYIIEHO NPU CHATUU BEHTWISTOpa ¢ npoueccopa? Kak nmpaBuiibHO Hal10
BBITOJIHATH 3Ty ONEpalnio?
3. Kakoe HapyuieHre OblI0 JOMYIIEHO MPHU CHATUU BEHTUJIATOpA ¢ paguaTtopa? Kak npaBuibHO Hazo
BBITOJIHATH 3Ty ONEpalnio?
4. Kak MOXHO OIpeleauTh KOJIMYECTBO CMa3KH B IMOJAIIMIHUKE BEHTUJISITOpPA: - MHOTO CMa3KH, -
HOPMAaJIbHOE KOJIMYECTBO CMa3KH, - MAJIO CMa3KH.
5. MOHO 71 T0B30BATHCS IBYMSI UTOJIKAMU MPU CHATUH (PUKCUPYIOLIETO KOJIblIa C KPbLIbYaTKU?
6. Kakyro cma3ky npearnoyTUTeNbHEE UCII0Nb30BaTh pu nposeneHun TO Bentuwsropa: -LIUATUM-
221, -IIMATUM-201, -conumomn, -Jluton-24, -MammmHHOE Maciio, -CUITMKOHOBas cMaska. [louemy?
7. Kakoe HapyuieHue ObUIO JOMYIIEHO MPH yCTAaHOBKE BEHTUIATOpa Ha paauatop? Kak mpaBuibHO
HAJI0 BBITIOIHATE ATy OTIEPAIHIO?
8. Kakoe HapymieHue ObUIO JOMYIIEHO NMPHU YCTAaHOBKE BEHTHJIATOpA C pajnaTOpPOM Ha mpoieccop?
Kak npaBuibHO HaZ0 BBIMOIHATH 3Ty ONEPaLni0?
9. Hy»HO 11 0Ib30BaThCs TEILIONPOBOAAIIEH MacToi npu nposeaeHuu TO BeHTHIIATOpA?
10. Kakue HapyiieHus Bbl €1IE 3aMETUIN?

IIpakTnyeckas padora 22
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[popnaakruka kaaBuarypbl. Ouncrka CD npuBoaa oT 0CK0JIKOB

Ilenb pabotel: Hayuutbes mpoBOAUTh NPOGHIAKTUKY KIIaBUATYPBI.
[Tporpamma BeITIOTHEHHS PaOOTHI.
1. IToaroToBUTH MPOTOKONI PabOTHI, COAEPAKALIMI Ha3BaHUE pabOTHI, L1€Ib PA0OTHI.
2. ITocmoTpeTh BUACOPHIBM O IPOBEAEHUH NPO(UIAKTUKY KIIaBUATyphl, O3HAKOMHUTHCS €
TEOPETUYECKUMHU CBEICHUSAMHU, IpUBeACHHBIMU B daiine Nell «CkoTt Miomnepy.
3. Ilonb3ysCh NOTYYEHHBIMU pe3yJbTaTaMu paOdOThl, COCTABUTh OTYET O IPOBEIECHUH MTPODUIAKTUKN
KJIAaBUATYPBI.
[TpuGopsl 1 060pyIOBaHHKE.
1. IlepcoHanbHbBIN KOMIIBIOTED.
2. Buaeodubm.
3. @ailsbl ¢ TEOPETUYECKUMU CBEACHUSIMU.
ITopsimok BeIosIHEHMs pabOTHI.
1. [TocMoTpeTh BUACO(PHIEM U O3HAKOMHUTBCS C PEKOMEHI0- BAHHOM JTUTEPATyPOH.
2. 3amoJIHATh MPOTOKOJI Ja00paTOPHOI PabOTHI.
3. Ilonb3ysCh MOTYYEHHBIMHU pe3yJbTaTaMu paOdOThI, COCTABUTH OTYET O MPOBEICHUH MPODUITAKTUKA
KJIABUATYPBI.
4. 3alIUTUTh BBINOJIHEHHYIO JIA0OPAaTOPHYIO padoTy.
KoHTposbHbIE BOIPOCHI.
1. HyxHo nu «PykoBOACTBO CUCTEMHOM IJIaThD» MPU IPOBEACHUM NPO(PUIAKTUKU KIIaBUATYphI?
2. Kakue HapyuieHus ObUIM JIOMYIIEHBI IPYU CHATUU KJIaBHIU C KiaBuaTypsl? Kak npaBUiIbHO HAJ0
BBIIOJIHATH 3Ty onepaunio? 3. Hy)XKHO 11 IPOBOAUTH CMa3Ky TPYLIMXCS YacTel KJIaBUATyphl?
[Touemy?
4. Kakoe HapyuieHre ObLIO TOMYIIEHO IPU YCTAaHOBKE KJIaBULI B KiaBuarypy? Kak npaBuibHO Hal0
BBITOJIHATH 3Ty OIEpaLuio?
5. Kakue napyiienus Bbl emié 3aMeTuiu?
6. Kakue Tumel knaBuatyp Bbl 3HaeTe?
7. CoBMECTHMBI JIM pa3HbI€ TUIIbI KJIaBUATYp?
8. Kakue pa3sHOBUIHOCTH KOHCTPYKLIMH KJIABULI BbI 3HaeTe?
9. Kak nogasnsercs apede3r npu 3aMblIKaHUM KOHTAKTOB KJIaBUATYpPbI?
10. Kakne pazbeMbl HCIOIB3YOTCS IS OAKIIOYEHHS KiaBuaTypsl k [1K?
11. Kak BbI cuuTaere — BBIr0JIHEE OTPEMOHTUPOBATH KJIaBUATYpPy, WM 3aMEHUTD €€ Ha HOBYIO?

IIpakTnueckasi padora 23

TecrupoBanue nporpammamu cpeacts IIK

Heas  pabortbl: Mcnionb3ys  TECTUPYIOIIME  TPOTPaMMBbI,  OMPENETUTh  000pydOBaHUE,
YCTaHOBJICHHOE B IIEPCOHAJIbHBIM KOMIIBIOTED.
Marepuansl 11 IPOBEACHUS:
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[Tepconanbubiii kommbioTep, mporpamma Everest Ultimate Edition Version 5.30

Teopernyeckas 4acThb:

He Bcerma ecTb BO3MOXHOCTH BCKPBITH cHcTeMHbI Omok IIK u ycraHoBuUTH Monenu
YCTAHOBJICHHOTO BHYTpU 000pynoBanus. [y npoBepku 000pyoBaHus 6€3 BCKPBITHS CHCTEMHOTO
0JI0Ka MPUMEHSIFOTCS TECT-TIporpaMmbl, Harpumep AIDA64.

AIDA - 32 wu 64-OuroBblii cucCTeMHBIH aHanmu3arop Windows, KOTOpBI BKJIIOYAeT
COIMOCTABUTENbHBIN aHanu3, TECTUPOBAHUE M pacreyaTky Moayneil. Takxke oHa Moaep:KUBaeT
coop wuH(pOpMAIMM C: YyHAJICHHBIE KOMIBIOTEPOB, IIJIAHIIETOB, CMAapTPOHOB, 0a3 JaHHBIX
ADO/ODBC.

3aganmue:

1. CoOpath mHpOPMAIUIO O KOMIBIOTEpPE, UCHONB3Yys TecT-iporpammy AIDA64 w MCTOYHUKH B
cetu MnTepuer.

Konduryparmus cucteMHoro 6oka:

- [Ipoueccop (Moieb, IPOU3BOANUTEND, XapAKTEPUCTHKH )

* MaTepHHCKas 1iata (MOelb, IPOU3BOAUTENb, XapAKTEPUCTHUKH )

© omepaTruBHas MaMATh ((MOAEb, MPOU3BOAUTEIL, XapaKTEPUCTHKH; 3armuch B hopmare 1x512Mb,
rae 1x — Kkonu4ecTBo miuamiek namst, 512Mb — éMKOCTh TTaliKy MaMsITH)

* BUJICOKApTa (BCTPOCHHAS/ IUCKPETHAS; MOJIEITh, IPOU3BOANUTEINb, XapAKTEPHCTUKN )

* )KECTKUH AUCK ((MOJIeIb, MPOU3BOIUTEIb, XaPAKTEPHUCTHUKH ))

- CD/DVD-npuBon (nmunrymuii/He MUnIymui; (Mo1eb, TPOU3BOIUTEIN, XapaKTEPUCTHKH )

* IMCKOBOJI THOKUX JUCKOB (€CTh/HET; MOJIENb, IPOU3BOIUTEINb, XaPAKTEPUCTUKH )

nepudepuiinoe 000pyI0BaHuE:

* MOHUTOP (MOZEINb, TPOU3BOAUTENH, XaPAKTEPUCTUKN))

* KJI1aBHaTypa (MoJenb, IPOU3BOIUTEIb, XaPAKTEPUCTUKH )

* MBIIIb (MOJIEJb, IPOU3BOAUTENb, XaPAKTEPUCTHKH )

2. 0pOpPMHUTH OTYET O BBHITOJHEHHH COTIIACHO 00pa3ily

3. 3aMoNHUTH TAOIUILY

Kongurypar
i nepudepust
CHCTEMHOTO preep
Omoka
CD/DV
oneCTor Marepunck OmnepatuBH Buaeokap JKecTku D. flopp MOHHMTO KJTaBHATy MBIII
P asg miara  asg namsTh  Ta i 1uck y p pa b
TIPUBO/T
+/- +/- +/-

4. OdopmuTh BBIBOJ 110 paboTe
IIpuMepHBIH X0 BBINOJHEHUS
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IpakTnyeckas padora 24
HucTannsinus, IMarHocTUKA onepanmuoHHoi cucrembl DOS

INOPAIOK BbIITIOJIHEHW A 3AHATHA

1.1. OrdopmarupoBath TUCKETY, 1JI YETO OTKPHITH HA paboueM crone «KommbroTep», BHIOpaTh
Huck 3.5’ A, menKHyTh MPaBOH KHOMKOW MBIIIHN U BBIOpaTh KoMaHIy «DopMaTupoBaThy.

1.2. ITocne ynaunoro 3aBeplieHus: (opMaTHPOBaHUS BHIIOIHUTH KoMaHy: I1yck -> Bcee
nporpaMMmsl -> CrangapTHele - > KomanaHas cTpoka.

1.3. Ilepeiitu B KOpHEBOM Kartajor ycrporcTsa C:, 1 4ero BbINOJHUTE Komanay: CD\.

1.4. Co3natp Ha aucke C: xatanor ¢ umeHeM FIO no nepBbiM OykBaM Bammx (paMuInu, UMEHU U
OTYECTBA B JJATUHCKOM peructpe. /i aToro HykHOo 3a1ath komany MD FIO.

1.5. Coznats B katanore FIO na aucke C: texctoBsiit gaitn PRIMER.TXT, BBe/st B HETO TEKCT ¢
KJIAaBUATYPBI:

3agarh komanay COPY CON: C:\FIO\PRIMER.TXT
1.6. BBecTu cnenyronuii TEKCT:

«OJHOM U3 pacIIPOCTPAHEHHBIX ONEPALIMOHHBIX CUCTEM Ul IEPCOHAIBHBIX KOMIIBIOTEPOB
apnsierca MS-DOS, nuckoBas onepaiyioHHasi cucteMa, pazpadotaHHast Koproparueit Microsoft.

Tpu ocHOBHBIE PyHKIIUU onepaiuoHHON cucteMbl MS-DOS: OOMeH 1aHHBIMH MEXAY
KOMIIBIOTEPOM U Pa3IMYHBIMU NepU(epuitHbIMU yCTpOHCTBaMU (TEpMUHAIAMU, IPUHTEPAMH,
rMOKMMH TUCKaMU, )KECTKUMU JUCKaMH U T.J.). Takoit 0OMeH JaHHBIMU Ha3bIBA€TCsI BBOJAOM-BBIBOIOM
JAaHHBIX.

ObecnieueHre CUCTEMbl OpraHU3alluU U XpaHeHus (ailyioB. 3arpy3ka nporpaMM B aMsaTh U
o0ecrieyeHrne UX BBIOJIHEHHS.)»

3aKOHUYUTH BBOJ TeKcTa, HakaB kinasuuu Ctrl+Z, 3atem xinasuiy Enter. [Tocne 3Toro co3nanue
TEKCTOBOTO (haitia OyaeT 3aBepIIeHO.
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1.7. IIpocMOTpeTh CO3MaHHBIN (hailyl Ha SKpaHe BUICOMOHUTOPA!
3agath komanay TYPE C:\FIO\PRIMER.TXT.
1.8. YCTaHOBUTH TEKYIIUM JUCK A:
3a/aTh 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 coaepxkumoe katanora 111 nucka A:
3agaTh komanay: DIR 111
2.13. Cxormponats ¢aiin PRIMER.TXT u3 karamora C:\FIO B A:\111:
3aaath 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:
3a1aTh Komannay: MD 222.
2.16. Crommposats (aiin PRIMER.TXT u3 karanmora C:\FIO B A:\222:
3anatb komanay: COPY C:\FIO\PRIMER.TXT A:\222\PR1MER.TXT
2.17. IIpocMOTpeTh CTPYKTYpPY KaTajaoros Ha auckax A: u C:
3amaTth komaHael: TREE A:, TREE C:.
2.18. YcranoButh Tekymum katanor A:\222:
3anatb komanay: CD 222
2.19. IlepeumenoBats Qaitn PRIMER. TXT B katanore A:\222 8 PROBA.DOC:
3anatbk komanay: REN PRIMER.TXT PROBA.DOC
2.20. ITpocmoTpeTs coaepxuMOe Karanora 222 aucka A:
3axarbk komanay: DIR
2.21. YCcTaHOBUTH TEKYIIUM KOPHEBOW KaTaJloT JucKa A:
3anath komanay: CD \
2.22. CxonmpoBats ¢aiin PROBA.DOC u3 katanora 222 Ha nucke A: B katanor 111
3aaarh komauay: MOVE A:\222\ PROBA.DOC A:\111\ PROBA.DOC
2.23. IIpocmotpeTs conepxiumoe karanoros 222 u 111 Ha aucke A:
3agaTh koMaHael: DIR A:\222
DIR A:\111
2.24. Y namuts ¢aitn PROBA.DOC u3 karanora A:\222:

3aaarh komauay DEL A:\222\PROBA.DOC
2.25. IlonprTaThes ynanuth Kataior 111c gucka A:
3agaTh Komanay: RD 111

[Tprmeyanve. Y naiuTh HEMYCTOM KAaTaJIor HE YAACTCA.

2.26. Y nanuth Bce Qaiinbl u3 katamora A:\111:
3agaTh Komanay: DEL A:\TTIV* *
[TonTBepauTh ynaneHue Bcex ¢ailioB, HakaB KJaBully Y.
2.27.Y manuth Katanor 111c aqucka A:
3aznath komanay: RD 111
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2.28. IIpocMOTpeTh KOPHEBOI KaTaJloT AUCKa A:
3agaTth komanay: DIR
2.29. O4nCTUTD 3KpaH BUIEOMOHUTOPA!
3anath komanay: CLS
2.30. Iloka3aTh TEKYIIyIO AaTy B KOMIIBIOTEPE U 3aMEHUTDH €€ Ha MPEIbIIYIIYIO:
3anate komanay: DATE
HN3MEeHHUTD JIeHb.
2.31. Iloka3arh Tekyliee BpeMsi B KOMIIbIOTEPE U 3aMEHUTh €TI0 Ha 4ac MO3XKe:
3aaaTh komanay: TIME
H3meHuTs yac.
2.32. Co3nath Ha aucke A: katamor 333 U CKOMMPOBATh B HETO (ailyibl, UMEIOIINE TTePBhII
cumBoil «P» B pacmmpennu u3 karaiora C:\TP;
3aaaTh kKomanay: MD A:\333
3amarh komanay COPY C:\TP\*.P* A:\333\* *
2.33. 3anucats B (aiin TR_FILE. TXT cTpykTypy KaTajoroB Ha AUCKe A: CO CIIUCKOM (paiiaoB
10 KaTaJIoram:
3anatb komanay: TREE A:/F > TR_FILE. TXT
2.34. BocCTaHOBUTH IIPEKHUE ATy U BPEMSL:
3anatb komanay: DATE , uamenuTs neHb 3a1aTh
komannay: TIME , u3amMeHuTs yac.
2.35. Ynamuts ¢ aucka A: xatanor 333 u Bce ¢aiiiibl B HeM:
3aaarh komanay: DELTREE 333
MOATBEPAUTD YAAJTICHUE, HAXKAB KJIABHUILY «Y ».

KOHTPOJIbHBIN TECT

1. Kaxkas u3 npeanoKeHHbIX 3anucel o3HayaeT nojaHoe uMs ¢aitna?
1) A :/KATALOG/KATALOGTI /text.txt
2) A\KATALOG\KATALOGI\text.txt*
3) A\KATALOG\KATALOGI \> text.txt
2. Kakoe ums ¢aiina sBisercs IpaBUIbHbIM?
1) TXT.PRN*
2) PRN.TXT
3) CON.PRN
3. Kakoe ums gaitna sBnsercs HegonyctumbiM B OC MS-DOS?
1) TEXT L.TXT*
2) PPJCOL.TXT
3) RISUNOK.TXT
4. Kakoe K0J-BO CUMBOJIOB MOXKET ObITh B uMeHH (aitna B OC MS-DOS:
1) max 3
2) max 8*
3) max 255
4) 0...8
5 0...3
5. Wwms daiina text.l momyctumo uim HeT?
1) Her.
2) JHa.*
6. Yro o3Hauaet cucremHoe npuraamenue C:\DOS\DI> ?
1) Tlonw3oBatens HaxomauTcs B moakaTanore D1 katamora DOS ycrpotictea C:*
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2) Ilonp3oBaTenb HAXOQUTCA B KOPHEBOM Kartajore ycrporcrna C:
3) Ilonws3zoBaTens 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 cuMBOA "*" MpuU 3aJaHUU MACKU AJIsi 0003HAUYCHUS TPYIIIIbI
¢aiinos?
1) omuH cuMBOI
2) 256 cumBOJIOB
3) mro6oe KOJIMYECTBO CUMBOJIOB (max 8)*
10. Yro o3znavaer cumBoi "?" mpu 3aJaHUK MACKH JUIE 0003HAUEHUS TPYIIITBI
¢aiinos?
1) m000€ KOIMYECTBO CUMBOJIOB
2) omuH CUMBOI*
3) 8 cuMBOIOB

11. B karanore umerotcs cnenyromue Ganib:
ncd.exe, ndd.exe, norton.exe, ndiags.exe, ncc exe.

Kak crienyer 3amath Macky Juist 0003HaUYEHUS TPYIITBI (PaidIoB:

ncd.exe, ndd.exe, ncc.exe?
1) n??.exe*
2) nc?.exe
3) n*.exe
4) n**
5) n?7*.*
12. Kakoe KOJTUYECTBO CUMBOJIOB MOXKET OBITh MCITOJIB30BAHO JIJIsl HAITMCAHUS PACIITUPEHUS
B 0003HaUYeHUH Gaiina?

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

filefind.exe, fl.exe, fs.exe, fa.exe, ffa.exe.
Kak cnenyet 3agath Macky At 0003HaYeHHsI TPYIIIBI (HaiiiioB:

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 (hait1oB mpu 5TOM OKaXKyTCsl BBIICTEHBI IIBETOM?
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.Yrto o0o3Hayaer macka E??77A. * ?
1) Wwms daitna nHaunnaetcs ¢ OykBol E , 3akanunBaercs OykBoi A
2) Wwms ¢daiina nHaumHaeTcs ¢ OykBol E, 3akanunBaercs OyKBOH A, COCTOUT U3 5 CUMBOJIOB H
OoJiee, M UMEET JIF0O0E PaCIIMpPECHHE
3) WNwms ¢daiina Haunnaercs ¢ OykBwI E, 3akandyuBaeTcst OyKBOi A, COCTOUT U3 5 CHMBOJIOB U
MEHEe U UMEET JIto0oe pacimpeHue™
16.Hanmcatb Macky Jj1si 0003HAYCHHUS CICYIOICH IpymIbl (aiioB:
Wwms daiina naunnaercs ¢ OykBel D, B uMeHU (aiina MokeT ObITH max /10 8§ CHMBOJIOB,
pacuMpeHre HadnHaeTcs ¢ OykBbI h .
1) D*.h*.
2) *7D.h?
3) D??77?7.h7*
4) D?7*.h7*
5) D*.h*(*)

3. Ot4er N0 BHINOJHEHHOI padoTe
OTt4er JOmKEH COolepKaTh NIEPeUeHb OCHOBHBIX KOMAaH/I M MX Ha3HAYCHHUE.

IIpakTnyeckas padora 25
NucTannsuus, TMarHOCTUKA onepannoHHoi cucteMbl Windows
Tema: IIporpammuoe o6ecnieyenne. Ero mHcTamisius, Mcnojib30BaHue  00HOBJIeHHE

]_Ie.)'l]) paﬁoTLI: HU3y4YUTb OCHOBHBIC TCPMUHLI ITPOTPAMMHOIO 066CH€‘I€HI/I}I;
Hay4YHUTbCA YCTAHABJIMUBATH IIPOTIrPpaMMHOC OGCCHC‘-ICHI/IC, OOHOBJISITH M UCTIOJIb-

30BaTh IO HA3HAYECHUIO.
Bonpocel foManHed NOATOTOBKM:

Urto Takoe nporpamma?
Yro Takoe mporpaMMHoe obecrieueHue ?
UYro Takoe (haiin, karanor?

[Tpunosxenue K npakTUyeckoit padoTe.

Ioaroroska k padore:

N3yunTth onucanue NpakTUYecKoi paboThl.
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2. IloaroToButh O1aHK OTYETA, COJACPKALIMN HA3BAaHUE U LI€Th PAOOTHI.
4. O6opynoBanue: [lepcoHaANBHBI KOMIIBIOTED

ITopsinok BbINOJIHEHHSI PAa0OTHI:

Buumanue! JlanHas npakTudeckasi padoTa BbHINOJIHAETCS TOJIbKO B IPUCYTCTBUM
npenojaBarTeisi MK JJadopaHTa.

IIpaBuiia TexHMKHU 0€30MIACHOCTH B KOMIIBIOTEPHOM KJjacce.

CTyneHThl TOJKHBI BXOJIUTH B KAOMHET CIIOKOMHO, HE 3a/1eBasi CTOJIbI U HUYEro Ha HUX HE Tporasl.
[Tepen HadaaoM pabOTHI HEOOXOIUMO YOSTUTHCS B OTCYTCTBUM BUIUMBIX TIOBPEXKICHUH ammapaTyphl.
Pabora ¢ koMIbIOTEPOM MPOU3BOAUTCS CTPOIO MO YKA3aHUAM IPENnojaBaTes.
SAINPEIIAETCA:

Pa3beiMHATh WM COEAUHATh Pa3beMbl alnaparypbl;

[Ipukacatbcst K 9KpaHy MOHUTODA;

Bruttouats 1 BBIKITIOYATH anmaparypy 0e3 yKa3aHus Mpero1aBaTes;

KnacTp kakue-nu0o npeaMeTsl Ha MOHUTOP, CUCTEMHBIN OJIOK WK KJIaBUATYPY;
PabortaTe BO BIaxHOU 0/IeXk 1€, @ TAK)KE BIAKHBIMU WIN TPA3HBIMU PYKaMU;
[TerTaThCsi CAMOCTOSITENIBHO UCIIPABIISTH BOSHUKIIYIO B allaparype HEMCIPaBHOCTD.
BrirounTe KOMubIOTEp.

BxutrounTe B ceTh CTaOMIN3aTOpP HAMPSHKEHUS (€CITM OH UMEETCS).

BxurounTe mpuHTEp (€CIN OH UMEEeTCs).

Bxuirounte MOHHTOD.

BxmrounTe cucteMHbIi 6710K (00bIIas KHOMIKA HA MEepeIHEN TaHeH ).
BuIkiI0YeHHEe KOMIIBIOTEPA.

3aBepIINUTE BBITOJIHEHUE BCEX MPOrPAMM.

Breimonnute xomauny: Ilyck"3asepuienue pabomol" Buiknouums komnviomep.
BrixirounTe cCUCTEMHBIN OJIOK.

BbIkiIt0unTE MOHUTOD.

BrixntounTe npunrep.

Brikirounte crabuiam3arop.
Conep:xanue padoThbI:

Kaxnomy monp30BaTento KOMIbIOTEPA MTPUXOAUTCS CTATKUBATHCS C 3TUM BOIIPOCOM,
MO03TOMY BBI JJOJKHBI YMETh TPaMOTHO MHCTAJUIMPOBATh IporpamMmbl. He 3a0biBaiite,
Jr00ast urpa TakKe SBISETCS MPOTPAMMOI, a MX BBl IIBITAETECh YCTAaHABIMBATH HA CBOU
KOMIIBIOTEPBI, HABEPHOE, KAXK/IbIi JICHb.
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1. YcTraHoBKa NporpaMMHOro odecneveHust

be3 noaxonsiiero, Xopoio HaCTPOEHHOTO MPOrPaMMHOTO 00eCTIeYeHUS JJaKe CaMblii
MOIIHBIA COBPEMEHHBI KOMIBIOTEP HE OyAeT paboTaTh B MOJIHYIO CHITY, a €T0 PEaIbHBIC
BO3MOKHOCTH OCTaHYTCSI HE UCTIOJIb30BaHHBIMU.

HacTtpoiika pazHooOpa3HbIX MpOorpaMM HEMOCPEACTBEHHO MOJ 3a1a4H KaXKJI0TO
MOJIb30BATEIS ABIISIETCS 32710T0M KOMGOPTHON U YBEpEHHON pabOThl HA KOMITBIOTEPE.
YcraHoBKka nporpamm — mupovaiiiee nojie 1eITeIbHOCTH: KOJIUYECTBO MPUII0KEHUN
HACTOJIBKO BEJIMKO, YTO COPUEHTHPOBATHCSI B HOBUHKAX U CUCTEMHBIX TPeOOBaHHIX
ObIBaeT MOPOM BeCbMa 3aTPyAHUTEIBHO.

3anummuTe B TETPaAb:

YcraHoBKA WIKM HHCTAJLISIUAS — IMpoueCC YCTAaHOBKHU ITPOIrpaMMHOTO oOecreyeHus Ha
KOMIIBIOTEP KOHCYHOI'O I10JIb30BAaTCIIA.

JleHHCTAJISAIUA - ICHCTBUE, 00pPaTHOE MHCTAIUISALIMM; MTPOIIECC YAAICHUS IPOTPaAaMMHOTO
MPOJYKTa C IUCKA, C KOMITbIOTEPA

PaccmoTpum nonsTHS:

1. Yo Takoe 1ucTpuldyTHB.

2. Tunpl MHCTAIISIIMHA IPOrPAMMHOIO o0ecreYeHus.
3. JInneH3n0HHOE COTJIallIeHue

JMuctpudyrus (anri. distribute — pacnpocTpaHaTb) — 3T0 Ha0Op MPOTPaMM,
npeIHa3HAYeHHbIH JIJIsl HAYaJIbHOM YCTaHOBKH MPOTPAMMHOTO 00ECTICUeHHUS.

Hampumep, tuctpulyTHB OneparnoHHON CUCTEMbI OOBIYHO COAEPKUT IPOTPAMMBI IS
HavyaJIbHOW MHULMAIN3ALUY — WHULUAIN3aLKs alllapaTHOW YacTH, 3arpy3Ka ype3aHHOU
BEPCUU CUCTEMBI U 3aIyCK MPOTPAMMBbI-YCTaHOBIIIMKA, TPOTPAMMY-YCTaHOBIIUK (IS
BBIOOpA PEKMMOB U TTAPAMETPOB YCTAHOBKH) U HA0Op CrieluaibHBIX (aiIoB, COACPIKAIINX
OTJICTIbHBIC YACTU CUCTEMBI (TaK HAa3bIBAEMbIC TTAKETHI).

3anummuTe B TETPaab:

I[I/ICTpI/IﬁyTI/IB - OTO IMaKCT (I)aﬁHOB, W3TrOTOBJICHHBIM CIICaJIbHO JJIA y,HO6CTBa
HHCTAJULAIONUHA ITPOTpaMMBI B 1OCTATOYHO HpOI/IBBOHBHBIﬁ KOMIIBIOTCP.

JuctpuOyTtus Takxke moxet coaepxkath README-gaiia (ot anri. read me — «mpodrtu
MEHs») — TEKCTOBBIN (aiis1, comeprkamuii uHGOPMAIIUIO O IpyTuX (aitnax.

2. MHCcTaNIsiusi MPOrpaMMHOI0 o0ecrevYeHus

JuctpulyTus (I10) - 3T0 KOMIIEKT (Kak mpaBuiio, HAOOP (ailyioB), MPUCTIOCOOIECHHBIH
1u1s pacnpoctpanenus 110. MoxeT BKIIroYaTh BCIIOMOTaTEIbHbBIE HHCTPYMEHTHI IS
aBTOMATUYECKOM WJIM aBTOMATU3UPOBAHHOM HadyaibHOU HacTpoiku 110 (ycTaHOBIIHUK).

Tak v pu UCTIOIB30BaHUU AUCTPUOYTHBA MPOTPAMMHOT0 00ECTICUEHUS -
YCTaHaBJIMBAIOTCS TOJIBKO HEOOXOUMBIE (ailsibl, MpU 4YeM TaKUM 00pa3oM, UTOOBI UX
NpaBUWJILHO BHJIETIA ONlepallMOHHAas cucTeMa. Takke KOHPUTypUpyIOTCs HadallbHbIe
napameTpsl, SI3bIK, CIOCO0 MOJKIIIOUEHU, HarpuMep, K IHTepHeT.
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Buabl 1ucTpudyTHBOB:
ApxusB (.zip, .rar, .tar.gz u Jp.) - HEABTOMAaTU3UPOBAHHBIN AUCTPUOYTUB

Hcnonnsemslii ¢paii - TUcTpuOyTUB C ABTOMATU3UPOBAHHBIM YCTaHOBIIUMKOM, TIO3BOJISIET
MOJIb30BATEINIO YKa3aTh HEOOXOIUMbIE TApaMeTPhI MPU YCTAaHOBKE.

Komniexkt na CD/DVD - takoii auctpulyTHB, Kak MpaBuio, COCTOUT U3 HECKOJIbKHUX
(bailyioB 1 COMPOBOXKIAETCS ABTOMATH3UPOBAHHBIM yCTaHOBIIMKOM. Vcnionb3yerces s
kpynHbix nakeroB [10 u cucremHoro nporpammuoro odecnedenus (auctpulytussl OC,
Windows, paznuunbie AucTpuOyTHBHI Linux).

BoapmmHCTBO MporpamMm MOCTaBIAIOTCS AJISl IPOJAXKH U PACIIPOCTPAHEHHS B CKATOM
(ymakoBanHOM) Buje. st HOpManbHOM pabOThl OHU JOJHKHBI ObITh paCaKOBaHBbI, a
HEOOXOMMBbIE IaHHBIE TPABUIILHO pa3MEUIeHbl Ha KOMITBIOTEPE, YUUTHIBAS PA3TUUHS
MEXIy KOMIIbIOTEpaMH U HACTPOUWKaMU MOJIb30BarTeNsi. B mpoiiecce ycTaHOBKU
BBITIOJIHAIOTCS Pa3JIMYHBIE TECTHI HA COOTBETCTBUE 3aJaHHBIM TPEOOBAHUAM, 8 KOMIIBIOTEP
HEOOXOIMMBIM 00pa3oM KOHGUTYpHpYyeTcs (HacTpauBaeTcs ) A XpaHeHUs (ailyioB u
JAHHBIX, HEOOXOUMBIX ISl IPABUIIBHON paOOThI TPOrPAMMBI.

VYcranoBKka BKIIIOYAET B ce0s pa3MeIleHrne BceX He0OX0IMMBIX mporpamme ¢GaiioB B
COOTBETCTBYIOIIUX MecTax (haioBoil cucteMbl. MHOTHE pOrpaMMBI (BKITIOUast
ONEPALMOHHBIE CUCTEMBI) MOCTABIISIIOTCS] BMECTE C YHUBEPCAIbHBIM UJIU CHIELUAIbHBIM
WHCTAJUIATOPOM — MIPOTPaAMMOM, KOTOpasi aBBTOMATU3UPYET OONBIIIYIO YaCTh pabOTHI,
HEOOXOAUMOM JJI UX YCTaHOBKH.

3anummuTe B TETPaab:

HNHcTanasiTop — 3To KOMIBIOTEPHAs: IporpamMma, KOTopasi ycTaHaBIMBAeT (hailiibl, Takue
KaK IpUWIOKEHHUsI, IpaiBepsl, win apyroe [10, na kommerotep. OHa 3amyckaercs u3 ¢aiiia
SETUP.EXE wnu INSTALL.EXE

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

3. JIMIeH3HOHHOE COTJIAILICHUE

[IporpamMmsI 10 X IOPUIUIECKOMY CTATYyCY MOKHO Pa3eUTh Ha TPU OOJIBIINE TPYIIIHL:
3anummuTe B TETPaab:

JIunieH3noHHbIE

yCIIOBHO OecruiaTHbie (shareware)

CBOOOJIHO pacIpocTpaHseMble nporpammel (freeware).

JcTpuOyTHBBI JIMIEH3UOHHBIX POTPAMM MIPOJAIOTCS MoJb3oBaressiM. B cooTBeTcTBUM C
JIMIIEH3MOHHBIM COTJIAIlIEHUEM pa3pabOTUYUKH IPOrPaMMBbl TapaHTUPYIOT €€ HOPMAJIbHOE
(YHKIIMOHUPOBAHUE B OIIPE/IECICHHON ONIEPALIMOHHON CUCTEME U HECYT 3a 3TO
OTBETCTBEHHOCTb.

YcaoBHO OecniiaTHbIE TPOrpaMMBbl ITPEIIArat0TCs MOJIB30BATEISIM B LESAX UX PEKIAMBI U
MPOJBUKEHUS HA PbIHOK. [1osib30BaTeNI0 PEOCTaBIAETCS BEPCUS IPOTPaMMBI C
OTPaHUYEHHBIM CPOKOM JIEHCTBUSA (ITOCII€ UCTEUEHHS YKa3aHHOTO CPOKa Mporpamma
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nepecraeT paboTaTh, €CJIM 3a Hee He NMPOU3BeIeHa OIJIaTa) WK BEPCHsI IPOTPaMMBI C
OTpaHUYEHHBIMU (YHKIIMOHATBHBIMU BO3MOXXHOCTSIMU (B CITy4ae OIUIATHI ITOJIb30BATEIIO
CO001IaeTCs KO/, BKIIOYAIOIINN BCE (PYHKIIUH).

[TpousBoauTenn GECIIATHOTO MPOTPAMMHOTO 00€eCTICUCHUS
3aMHTEPECOBAHBI B €0 IIIMPOKOM pacrpocTpaHeHuu. K Takum
POrPpaMMHBIM CPEJICTBAM MOYKHO OTHECTH CIICAYIOIIHE:

HOBbIE HeJlopaboTaHHbIe (6eTa) BepCUU MPOTrPaMMHBIX ITPOTYKTOB

e TIPOrPaMMHBIC NPOAYKTHI, SIBIISIIOIINECS YACTHIO MPUHIUIUAIBHO HOBBIX
TEXHOJIOTUU

JIONIOJIHEHUS K PAHEE BBIITYLEHHBIM [TPOTpaMMaM, UCIIPABIISAIOIINE HANICHHBIE
yCTapeBIINE BEPCUU IPOTPamMM;
JpaiiBepbl K HOBBIM YCTPOMCTBAM WJIW YJIYUIIEHHBIE IPAUBEPBI K YK€ CYIIECTBYIOIIUM.

HpOI/ISBOIII/ITeHI/I IporpaMMHOIO oOecrneueHus npeajiararoT
IIOJIB30BATCIISIM JIMHCH3MOHHOC COTJIAIIICHHC.

HpI/IHI/IMaH HaCTOAMECC COrIalICHucC, BroI BBIPAXXACTC CBOC ITOJIHOC COrjiaCuec CO BCEMH €Iro
IMOJIOKCHUSMHA U YCIIOBUSIMMU. Ecnu Bac ne YCTpanuBarOT YCIOBUA, OIIMCAHHBIC B HCM, TO HEC
YCTaHaBHHBaﬁTC IIporpamMmmy. Hcnonws3oBaHue IMporpaMmMbl OAHO3HAYHO IMOAPAa3syMCBaCT
IMPUHATHC Bamu Bcex 1oJiokeHuil u YCJ'IOBI/If/i JaHHOI'O COI'JIaIlICHMA].

[IpuHATHE NOJIOKEHUN U YCIOBUAM HACTOSILETO COIVIAIIEHUS HE SBJISIETCS MIEPENAYEH,
KakuX ObI TO HU OBLIO TIPaB COOCTBEHHOCTH Ha MTPOTPAMMBI U ITPOTYKTHI.

4. llopsAAOK YCTAHOBKH

Y1oObI 03HAKOMHUTKCS C MPOILIECCOM YCTAaHOBKH MPOTPAMMHOTO 00ECTICUSHHSI, 3aITyCTHTE
BUJIEO POJIUK Y CTAHOBKA aHTHUBHpPYca Avast.mpg

-

IIpakTHyeckoe 3a1aHue:

Bce oco3HatoT HEOOXOAMMOCTh HAAEKHOW 3allMTHl KOMIBIOTEPA OT BUPYCOB M
JIPYTUX OMAacHbIX nmporpamm. Kaxaslii kBapTay 10 MUPY MPOKATBIBAETCS OYEpENHAs HOBas
BOJTHA KOMITBIOTEPHOM WH(EKIUU, BUPYCHI, YEPBH, TPOSHBI IMOCTOSHHO BEIyT CBOIO
NESATENBHOCTh IICJIbI0  KOTOpOW sABJISIETCS WHQUIMPOBAHUE BCE HOBBIX W HOBBIX
KOMIIBIOTEPOB. TOJIBKO HaJEXKHasi aHTUBUPYCHAs CUCTEMA B COCTOSIHHM IMPOTHUBOCTOSTH
ATOM aTake.

UroObl 3alIUTHTh CBOW KOMITBIOTEp WM HOYTOYK HY)KHA Haa&KHAsS aHTUBUPYCHAs
nporpamma. Ho cTouMocThs Takoro mporpaMMHOTo obecrieueHus: (0COOEHHO HaAEKHOTO U
Ka4yeCTBEHHOTO) JIOBOJBHO BBICOKA. MOXHO UCHOJb30BaTh OCCIUIATHBIE BEPCHU
AHTHBHPYCOB. BeCIIaTHBIX aHTUBUPYCHBIX MPOTPaMM JOBOJIBHO MHOTO, HO OY€Hb MHOTO
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A w0 DN

HapeKaHWi Ha WX HaA&KHOCTh, €CIM C YyCTapeBIIMMH BHPYCAaMH OHHM €II€ MOTYT
CIPaBUTHCS, TO HOBBIC MH(PEKITUU B OOJBITUHCTBE MPOXOIAT UX 3aAIIUTY O€3 IPOOIeM.

OcHOBHasi OMACHOCTh B MH(MHIMPOBAHUU KOMITBIOTEpA OMACHBIMH IIpOrpaMMaMH - 3Ta
ropya WIH IOTEPs MMOJIb30BATEIbCKUX JAHHBIX, B PEAKUX CIydasx BO3MOXKCH M BBIXOJ[ U3
CTpOSI KOMITbIOTEpPA WJIM €r0 COCTaBHBIX YacTei. IlodTomy 3ammmmiarbcs 00s3aTelbHO
HEOOXOIUMO.

Homamnss Bepcus antuBupyca AVAST Home Edition otnuyaercss oT KoMMeEpUecKoi
TOJIBKO THIIOM JIMLIEH3UH (JOCTYIIHA AJI1 HE KOMMEPYECKOTO JOMAIIHETO UCIOJIb30BAHMUS)
U MEHBIIUM KOJMYECTBOM HACTpoeK (4ro paxke Oonblie Iuioc 4yeM wMuHyc). Ona
o0OecreunBaeT KOMIUIEKCHYIO 3allUTy Balllero KOMIIbIOTEpa OT Pa3IUYHBIX BHUJIOB
MH(DEKIMI pacrpoCTpaHAIOMUXCs pa3iuuHbiMu yTaMu. Kpome Toro antusupyc AVAST
Home Edition

UMeEET OOHOBIISIEMYIO aHTUBUPYCHYIO 0a3y (0OHOBJIEHHE IPOUCXOAUT ABTOMATUYECKHU MPU
MOAKJIIOYCHUH K HHTEPHETY) YTO JAET BO3MOKHOCTD 3aIIUIIATHCSA U OT HOBBIX BUPYCOB.
Takue BO3MOKHOCTH OBIBAIOT TOJIBKO y TUIaTHBIX aHTUBHpYCcoB, HO AVAST Home Edition
— 3TO MCKJIIOUEHHUE.

g 6ecrmatHoro ucnonbszoBanus antuBupyca AVAST Home Edition ¢ BO3MOXHOCTBIO
ero OOHOBJIEHUS Ha MPOTSKEHUU LEJIO0r0 To1a JOCTATOYHO MPOUTH OECIUIaTHYIO
peructpanuio u ckauatb Avast 6ecruiatno Home Edition.

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

VYcraHoBUTE Ha CBOM KOMIBIOTEP AHTUBUPYCHYIO IPOrPaMMYy I JOMAIIHETO
WCIOJIb30BaHUS, pa3Melliasi MMKTOTPaMMbI 3TOTO aHTUBUpPYca Ha PabodeM crote.

CoxpaHHTe CKpUHILIOT pabovero crojia ¢ MUKTOrpaMMaMH YCTaHOBOYHOTO (aiiia
aHTUBUPYCA U MUKTOIPaMMOM CaMOro aHTUBHUpYca ¢ UMEHEM Virus.jpg.

Otonuture ckpuHIIOT Virus.jpg npenojaaBarelto.
3amanue 1JIA CAMOCTOATEIbHOM PadoThI:
1 BapuanT

YcranoButh Ha [IK nporpammy Wise Calculator
KanbkynsaTop [uisi MH)KEHEPHBIX U HAyYHbIX BBIYMCIICHUN C OYE€Hb OOJIBIIUMU
BO3MOKHOCTSIMU.

CalT nporpaMMmsil:

OnuIurTe 3Tkl MPoLecca YCTAHOBKH U yAaJCHHsI IPOTPAMMBI
VY nanure nporpammy Wise Calculator

OmnummmTe 3Tansl Nporecca yAaJeHHs TPOTPaMMEI

N3yunTh OCHOBHBIE TEPMHHBI TPOTPAMMHOTO 00€CTICUeHHUSI
2BapHuaHT

1.YcranoButs Ha IIK mporpammy Stamina
[Tporpamma-TpeHaxep A Te€X, KTO XOUeT HayYUThCsl HAOUPATh TEKCT Ha KJIaBUAaType BCEMH JIECATHIO
nanbuamMu. CalT IporpaMmsl:
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2.0nummuTe 3Tarbl IpoLecca YCTaHOBKH MPOTPaMMBbI
3.Ynanure nporpammy Stamina

4.0nummure 3Tarbl Ipolecca yIajJeHus MporpaMmbl
5./3yunTh OCHOBHBIE TEPMHUHBI IPOTPAMMHOIO 00ECTICUCHHUS
3 BapuaHT

1.Ycranosuts Ha [IK mporpammy CCleaner
CCleaner - yruinuTa A5 YUCTKM MycOpa B ONIEPALIMOHHON CUCTEME.

JdomalHaga CTpaHuua:

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

4.0nummre 3Tarbl Ipolecca yIajJeHus MporpaMmbl

5./3yunTh OCHOBHBIEC TEPMHUHBI TPOrPAMMHOTO 00ECTICUCHHUS

4 BapuaHT.

YcranoButs Ha [IK nporpammy 7-Zip
ApXHBaTOp C BHICOKOMN CTEIEHBIO CHKATHUS.

JomalwHas cTpaHmua

2.0nummTe 3Tarnsl Npolecca yCTaHOBKU MPOTPaMMbI
3.Ypanute nporpammy CCleaner

4.0nuiuTe Tansl nporecca yAaaaeHus MporpaMMbl
5.M3y4nTh OCHOBHBIC TEPMHHBI IIPOTPAMMHOTO 00SCTICUCHUS
S BapuaHT

Ycranosuts Ha IIK nporpammy Avira AntiVir PersonalEdition Classic
AntiVir Personal Edition - 3T0 aHTUBHpYCHas MPOrpaMma, KOTOpast MOKET ONPEAEIIATh U
YAAIATH BUPYCBHI.

JomMalwHagqa CTpaHuua:

2.0nuimure Tansl Mpolecca yCTaHOBKU MTPOrpaMMBbl
3.Ynanute nporpammy CCleaner

4.0nuiure 3Tarbl nIpolecca yJIajleHus MporpaMMbl

5.M3yunTh OCHOBHBIE TEPMHUHBI TPOrPAMMHOIO 0OECTIEUeHUS

6 BapuaHT

Ycranosuts Ha [IK nporpammy Dr.WEB Curelt!
DT1o0 OecriiaTHas aHTUBUPYCHAsl yTHIMTa Ha ocHoBe ckanepa Dr.WEB, koTopas ObicTpo u
3¢ (HEKTUBHO MPOBEPUT U BBUJICUUT, B CIy4ae HEOOXOAUMOCTHU
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1.

JomalwHagqa CTpaHuua:

2.0nummuTe 3Tarbl IpoLecca YCTaHOBKH MPOTPaMMBbI
3.V nanure nporpammy Dr. WEB Curelt!
4.0nummre 3Tansl nporecca yaaJleHus MporpaMMsl

S.I/ISYI—II/ITL OCHOBHBIC TCPMUHBI IIPOTrPaMMHOTO oOecreyeHust

'/ BApuaHT

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

UrpoBas cucrema TeCTUPOBAHUS.
CanT nporpamMmsbl:

Onummure 3Tansl Imponecca YCTAaHOBKH IIPOIrpaMMBbI

VY nanure nporpammy Kmo xouem cmamoe OT/THHYHUKOM?!

OnuiuTe Tansl Impouecca yaajJlCHu:A IIpOorpaMMbI

I/ISY‘II/ITB OCHOBHBIC TCPMHUHLI IIPOTrPpaMMHOTO obecrieueHus

IHopsaaok BLINMOJHEHUS PA0OTHI:

[ToBTOPUTH TPeOOBAHUS 1O COOTIOCHUIO TEXHUKN O€30TIaCHOCTH.
Bxutouenue I1K 1015kHO IPOU3BOIUTHCS B CIEAYIOLIEH OCIIE0BATENbHOCTH:
BKJIFOUHUTDH MPUHTED (€CIU OH HYKEH);

BKJIFOYUTH MOHHUTOD;

BKJIFOUUTHh CUCTEMHBIN OJIOK.

[Tepen BBIKIIFOUEHHEM KOMITBIOTEPA 3aBEPIIUTE BCE PAOOTAOIINE TPOTPAMMBI U
nooxaute 1-2 cex. (3to HeoOxoaumo, eciim Ha BameM 1K mperycMOoTpeHo K3IupoBaHne
TrcKoB). Jlamee HE0OX0IMMO:

* BBIKJIIOYUTH CUCTEMHBIN OJIOK;

* BBIKJIFOUUTD MPUHTEDP (€CITHM OH OBLI BKIIOUEH);

* BBIKJIFOYUTH MOHUTOD.

. O3HaKOMUTHBCS C IMyHKTaMH NMPaKTUIECKON paboThI;

. OdopMuTe CBOM OTUYET COTTIACHO CEABMOMY IyHKTY JaHHON MPAaKTUYECKON pabOThI;

6.3.BrinonaHuTe 3a1aHlEe B COOTBETCTBUH CO CBOMM BapUAHTOM;
6.4. Cnenaiite BBIBOJI O TIPOJIeTIaHHOM padoTe.

Conep:kaHue oT4eTa:

HasBanue, 1ienib paboThl, 3a1aHe JaHHOW MPAaKTUYECKON pabOTHI.
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2. Homep BapuaHTa, yciioBU€E 3a1a4i CBOECTO BAPUAHTA U €€ PEILIECHUE.
3. IlepeueHb KOHTPOJIBHBIX BOIPOCOB.

4. BriBoj 0 mposenanHoi padore.

IIpakTnueckas padora 26
NucTanasinus, AMArHOCTHKA AJbTEPHATHBHBIX ONEPANMOHHBIX CHCTEM

Ilenb: OCBOUTH MPOLEAYPY UHCTAIUISIUMU ceTeBoi oneparmonHoi cuctemsl (OC) Ha npumepe
Windows 2000 Server u 3aKkpenuTh HaBBIKA CO3/IaHUSI MYJIbTUCUCTEMHOM 3arpy3KH KOMITBIOTEPA.

3aganue
Ycranoute OC Windows 2000 Server B Hepa3zMe4eHHYIO 00JaCTh TUCKA.
WHcTammupoBaTh qpaidBephl almapaTHbIX CPECTB MATCPUHCKOW TUIATHI.
OTpenakTupoBaTh CUCTEMY MYJIBTH3ArPY3KH KOMITHIOTEPA.
Nucrannuposats naket Microsoft Office.
Ycranouts naker VMware Workstation.
TexHO0THS BBIMOIHEHHUSI

PabGora BBIMONHSIETCS B KOMITBIOTEPHOM KJIACCE HA KOMITBIOTEpaX, Ha KOTOPBIX CTYACHTHI
pabotaq B  paMKax y4yeOHOW  JUCHUIUTMHBI  «BBIYMCIMTENBHBIE  CHUCTEMBI, CETH U
TEJICKOMMYHUKaUM». Ha 3TUX paboymx MecTax CTYICHTHl MMCIOT IMEePCOHAJIBHBIC ONEPaIlOHHBIC
cucrembl Windows XP, B KOTOPBIX OHH UMEIOT ITPaBa aJIMUHUCTPATOPA.

Hecmotps Ha To, uto yxe pacnpoctpansercs OC Windows 2003 Server, B kauecTBe y4yeOHOTO
6azoBoro cepsepa ucnoiabzyercs OC Windows 2000 Server, Tak kak /uis HEro pa3paboTaHo 0oJjblie
WCIIPABIICHUH, U IPUHIMITHATILHOW Pa3HHIIBI B pa0OTE OCHOBHBIX aJIMHHHUCTPATUBHBIX CIIY’)KO B ATHX
OTIEPALMOHHBIX CHCTEMAaX HET.

Nhw =

IInan npoBeneHunst 3aHATHSA:
1. O3HaKOMHUTBCS € IPOTpaMMHBIM obOecrieuenueM VirtualBox.
2. Co3aarh BUPTYaIbHYI MALIMHY MCXOJS W3 MPEOCTaBI€HHONH MH(OpMAIMM O MUHHMAJIbHBIX
anmnapaTHbIX TpeOOBaHMM MpeIaraeéMoi K yCTaHOBKE M U3ydeHHIo onepaniioHHoH cuctemsl (OC).
3. Ycranosuts OC Ha BUpTyanbHbIN KoMIibloTep. PazoOpate npouecc ycranoBku OC Ha 3Tansl.
4. [103HaKOMUTBCSI C OCHOBHBIMU TpYyIIIaMy IporpaMm Bxosaumx B cocras OC.
OobopynoBanmne:
ArnmapaTtHas 4acTh: IEPCOHAIBHBINA KOMITBIOTED, CETEBOM WM JIOKAJIbHBIN IIPUHTED.
[IporpamMHuas yacTh: nporpamma VirtualBox, ycTaHoBouHbI quck iub6o ob6pa3 maucka ¢ OC
Windows XP, trexcToBsiii nporeccop Microsoft Word.
Kparkue Teopernyeckue CBeACHUSA:
OnepannoHHasi cucreMa — KOMIUIEKC Mporpamm, oOecleyrBaroIiil yInpaBleHne annapaTHbIMU
CpeACTBaMHU KOMIIbIOTEpPa, OpraHU3yILMH paboTy ¢ dailnaMu M BBINOJIHEHUE MPUKIAIHBIX
MIPOrpaMM, OCYIIECTBISIOIUN BBO/ U BbIBOJI JAHHBIX.
OOummMH  clioBaMH, OINEpallMOHHAs CHUCTeMa — 3TO MEpPBBI M OCHOBHOM HAbOp Mporpamm,
3arpyxaromuiics B koMmmnbioTep. [loMmumMo BboimeykazaHHbIX QyHKIHE OC MOXET OCYLIECTBISTh U
ApyTUe, HanpuMep MpeAoCTaBIeHHE O0IIEro MoIb30BaTENbCKOro HHTEpdeiica u T.11.
Ceronns Hanboee U3BECTHRIMH ONEpaiMOHHBIMU cucTeMaMu sBIsIIOTCs OC cemeiictBa Microsoft
Windows 1 UNIX-nogo0HbIE CHCTEMBI.
OcHoBHbIE (PYHKIIMH ONEPALUOHHBIX CUCTEM:
— 3arpy3ka NpujIoKEHUI B ONIEPATUBHYIO NaMATh U UX BBIIIOJIHEHNUE.
— CraHapTU30BaHHBIN 10CTyN K nepudepuitHpiM ycTpoiicTBaM (YCTpOHCTBa BBOAA-BBIBOA).
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— VYmnpaBineHue ONepaTUBHOM NaMAThIO (pacmlpeiesieHue MeXAy MpolleccaMu, BHUPTyalbHas
MaMSITh).

— YmpaBieHue JOCTYNOM K JaHHBIM Ha SHEPTOHE3aBUCHUMBIX HOCUTENSAX (TaKUX KakK MKECTKUM UCK,
KOMITAKT-J¥CK | T. J1.), OPTaHU30BAaHHBIM B TOW WJIM HHOU (aillIOBO crucTeMe.

— ITonwp3oBarenbckuii mHTEPPEIIC.

— CerteBble Onepalnuy, NOJJAEPKKa CTEKA IPOTOKOJIOB.

JlononHuTenbHbIE GYHKIUH:

— [lapannenbHoe Uiy nceBronapaieIbHOE BBIIOIHEHHE 3a/1a4 (MHOT03aJa4uHOCTb).

— B3aumopeiictBue Mexay mpoleccaMu: OOMeH TaHHBIMH, B3aUMHAasi CHHXPOHU3AIUS.

— 3ammTa caMOM CHCTEMbl, @ TaKK€ IOJb30BATEIbCKUX JAHHBIX WU MpPOTrpaMM OT JCUCTBUI
M0JIb30BaTeseH (3T0HAMEPEHHBIX UITU 10 HE3HAHUIO) W IPUITI0KEHUH.

— Pa3rpannuenue npas J0CTyIa U MHOTOIOJIb30BAaTEIBCKUM pEeXUM PaOOTHI

IIpakTnueckas padora 27
TpancpopmaTopHasi 1 KOHACHCATOPHAA Pa3BA3Ka

Llens pabotel: M3yunTh OCHOBHBIE CBOMCTBa paboThl TpanchopmaTopa .HayuuTbes ompenensits
koadurment Tpanchopmanuu u KI1JI rpanchopmaropa.

[TpoBenenue paboThI:
1. 3anmycTUTh aHUMALIKIO.

2. BpicTaBUTH 3HAYCHHE KOJHYECTBA BHTKOB B HCpBH‘-IHOfI u BTOpPI‘-IHHOfI KaTylmKu I10 CBOUM
BapHaHTaM U NOAKIIOYHNTD ICPBYIO KAaTYIIKY K HCTOUHHUKY IEPEMCHHOI'O TOKA.

1Bapuant - N1=184 N2=42
2BapuanT - N1=234 N2=262
3BapuanT - N1=204 N2=92
4Bapuanrt - N1=84 N2=92
S5Bapuant - N1=404 N2=272

3. Omnpenenuts k03dpPuuuent tpanchopmauuu no ¢opmynam K=NI1/N2u K=U1/U2. u ckazars
Kakoi 3To TpaHchopmaTop

4. Onpenenuts DJIC ogHOrO BUTKAa B MEPBUYHOM M BTOPUYHON KaTylke .3Has , YTO HAIpsDKEHUE
npuMepHo paBHO oOmeMy DJIC KaTymIKd M KOJUYECTBO BUTKOB Ha KaKIH KaTyIIKe BBl MOXKETe
onpenenuts JJIC ognoro Butka.Ilo pe3ynbratam pacuera caenaTb BEIBOJ.

5. Harpysure Tpancdopmarop (IOJKIIOUMTE PeocTaT KO BTOPUYHOW KaTyIIKE, CONMPOTHBIEHUE Ha
peocraTe Tporath He Haj0) OnpeaenuTe MOIHOCTh TOKA Ha NMEPBOM KaTylIke U Ha BTOpoi. CpaBHUTH
9TH 3HAYEHUS U ClIeNaTh BBIBO.

6. Onpenenuts KIIJI Tpanchopmaropa no ¢popmyne KII/1=P2/P1*100%

7. Beruucnutsb u cpanuth otHomenue 11/12 u U2/U1 u cnenath BBIBOL.
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8.ITpoBepTe 3a MOKa3aHUAMHU aMIIEpMeETpa MOJKIIOYEHHOTO K NEPBUYHOM KaTyNIKe ITPH IOIKIIOYCHUH
Harpy3ku Ko BTOpuUYHOW. Ilodemy Ipu NOAKIIIOYEHMM HArpy3KM KO BTOPUYHOM KaTyIIKE , TOK B
IIEPBOM KaTyIIKH BO3pacTacr .

9. Co3naiiTe KOPOTKOE 3aMbIKaHUE HAa BTOPUYHOMN KaTyIIKe (MOJI3YHOK peocTara MepeBecTu B KpaiiHee
BepxHee nonoxenue). IIpocaenure 3a mokazaHUsIMUA IPUOOPOB U 3AMUIINTE Ballle HAOIIOICHHE.

IIpakTuyeckas padora 28
Heucnpasnoctu annaparnou yactu HX KM/ ux xapakrep nposiBjieHus, METOAUKA
HX YCTPAHEHUs.

Tunosble NpPUYMHBI BO3HUKHOBEHHUS HeucnpaBHOcTed ammaparHod vacty HOKMJI moxkHO
YCJIOBHO Pa3JelIUTh Ha CICAYIOLIUE TPYIIIIbL:
*  HewucnpaBHocTu u3-3a ecrectBeHHoro crapenus HXXM/J;
*  HewucnpaBuoctu, 00ycIOBICHHbIE HEBEPHBIM PEKUMOM IKCILTyaTalllH;
*  HewucnpaBHocTH, CBS3aHHBIE C OIUOKAMU B KOHCTPYKIUU.
*  HewucnpaBHoctu u3-3a ecrectBeHnoro crapenus HXXKM/I.

HeucnpaBHocTu u3-3a ecrectBeHHOro crapeauss HXXKM /]

[Ipy mpaBWIBHON OSKCIUTyaTalldd C COOJMIOJEHUEM BCEX TEXHUYECKHX TpeOoBaHMI B
KayeCTBEHHO M3rOTOBJICHHOM HAKOIIMUTENE HAOJI0AaeTCsl MPOLIECC €CTECTBEHHOTO cTapeHus. CuiibHee
BCETO €My MOJABEPKEHBI MAarHUTHBIC TUCKH.

Bo-miepBbiX, co BpemeHeM ociabeBaeT HaMarHWYEHHOCTh MUHMMAJIBHBIX HWH()OPMAIMOHHBIX
OTIIEYaTKOB, U T€ YYACTKU JUCKOB, KOTOPBIEC paHbIlle YUTAINUCH 0€3 Mpo0sIeM, HAUMHAIOT CYUTHIBATHCS
HE C TIEPBOT0 pa3a WIH C OIIHOKaAMHU.

Bo-BTOpPBIX, IPOUCXOANUT CTAPEHUE MATHUTHOTO CJIOS AU CKOB.

B-TpeThux, Ha TIacTMHAX MOSBISAIOTCS L@panuHbl, CKOJIbI, TPEIUHBI U TIp. Bece 3To mpuBoAUT
K MOSIBJICHUIO TTOBPEKIEHHBIX CEKTOPOB.

[Tporiecc HOPMAIBHOTO CTapeHUs TUCKOB JOCTATOYHO JUTUTENBHBIM U OOBIYHO PACTATUBACTCS
Ha 3...5 Jner.

Cnenyer ormetutbh, yto st HXXMJ[ naubonee OnarompusiTHBIM SIBISIETCS HEMPEPHIBHBIM
pEeXUM paboOThI, a HEe cTapT/CTONMHBINA. [[0ATOMY TOBOJBHO AONTO CIYX AT HAKOMUTENIW B MOCTOSHHO
paboTarouMx cepBepax, paclojOXKEHHBIX B CIEUMAJbHOM IIOMEUIEHWM WJIH CTOHKe, TI/e
MO//IEPKUBAIOTCSI HOPMAJIbHBIE KIIMMAaTUYECKHE YCIIOBHSI.

HeucnpaBHocTH, 00yC/10BJICHHBbIE HEBEPHBIM PEKMMOM IKCILTyaTalMU

SBnsroTcs  Hambosee pacmpocTpaHeHHas npuyumHa oTkazoB HXXMJ[ k  oCHOBHBIM
paspymaronmmM GakrTopaM KOTOPOro OTHOCATCS:

*  IIEeperpes,
*  yJIapHbIE Harpy3Ku
*  CKAuKM HaNpsHKEHUS MUTAHMS.

BaxnbiM TemmepaTypHbIM IOKa3aTEJNeM SIBISETCS CKOPOCTb HW3MEHEHHUS TEeMIepaTyphl,
KoTopas He jaokHa mnpesblmark 20°C/yac B pabouem cocrosHuu u 30°C/gac B Hepabouem.
[IpeBbllIeHHE CKOPOCTH pPa30rpeBa OYEHb OINMACHO JJII MEXAaHMKH HAKOMHUTENIeW W Ha3bIBAeTCs
TEPMUYECKUM YAAPOM.

Mexannyeckue BO3IEHCTBUS HA TePMOOJIOK I'YOUTENbHbI Ui MPEUU3UOHHBIX MEXaHHUUECKUX
YacTell HaKOMUTENs. YAapHOE BO3ACHCTBHE HA TE€PMOOJIOK BBI3BIBAET KOJICOAHHUS TOJIOBOK, KOTOPHIE
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MIPOU3BOJAT CEPUI0 YIApOB IO MOBEPXHOCTH IUCKOB, YTO HEM30EKHO MPUBOAUT K MEXaHUYECKUM
MOBPEXACHUSIM IIJIACTHH U TOJIOBOK.

Cepbe3Hyr0 oOmacHocTb sl djekTpoHHoW yacth HIXKMJI wmoxkeT mpeacTaBisiTh
HEKAaYeCTBEHHbI OJIOK NUTaHWs TEPCOHAIBHOTO KOMIbIOTepa. HampsokeHus NUTaHUS JTOJKHBI
HaxoauThes B npenenax +5 B + 5% u +12 B + 10% npu gonyctumoit amrutyne nyiascanuii 100 mB
u 200 MB cooTBeTCTBEHHO.

HencnpaBHocTH, CBSI3aHHBbIE C OIIHOKAMM B KOHCTPYKIIUH

B nocnennee Bpems kadectBo HJKMJI CHM3MIIOCH, O 4€M CBUIETENBCTBYET 3HAYUTEIIBHOE
COKpAILLEHUE TapaHTUHHOr0 CPOKa IKCILTyaTallud OCHOBHBIMU IPOU3BOJAUTEISIMHU.

[110X0l KOHTaKT B UroJb4aTOM PAa3bEME, COEIMHSAIOIIEM IUIaTy 3JEKTPOHUKH U MUKPOCXEMY
npeaycuinTelns Ha OloKe TOJIOBOK. B pe3ysbrare mioxoro KOHTaKTa B pa3beMe MPOUCXOIUT 3alUCh
HEBEpHON HMHGPOpPMAIIMK B TEXHOJIOTHYECKHE OaiThl cektopa, Hampumep B mosie CRC-koma. DtoT
NeQeKT MOXKET MNPHUBECTH K MOBPEXICHHUIO CIy)XeOHOH HH(POpPMAaLUU, BOCCTAHOBUTH KOTOPYIO
HAKOIIUTEIb IIPU CIIECAYIOIIEM BKJIIOUEHNUN TUTAaHWsI HE CMOKET.

HekauecTBeHHas mailka MMKPOCXEM Ha 3aBOJe-U3roToBHUTeNE. Takue NeeKThl MPOsBISIOTCS
IPUMEPHO Yepe3 roJ| SKCILTyaTallud HAaKOMUTENs, KOTJa BO BpeMsi HOpMaJIbHOW pabOThl HAKOIHUTENb
BJPYT BBIKIIOYAETCS M OOJIBbIIIE HE 3aIycKaeTcs («3aBUCAET») MO0 HAYMHACT «CTY4YaTh» TOJIOBKAMH,
YTO MOXKET IPUBECTH K MOBPEXKICHHIO MEXaHUKH W/WIIN CITy)eOHOI nHpOpMaLny.

HekauecTBeHHBIE MHKPOCXEMBI, KOTOpPBIE BBIXOAAT M3 CTPOS MPH UIUTEIBHOM HAarpeBe, HE
MIPEBBIMIAIOIIEM JIOMYCTHMBIE Mpeaesbl. JledekT MoKHO UCTIPaBUTh 3aMEHOW MUKPOCXEMBI.

HecoBepiieHHast KOHCTpYyKUUS TUAPOAMHAMUYECKOTO  MOJALIMIIHHMKA, MHPUBOJAALIAS K
BO3HUKHOBEHHIO B TMIOJIOCTH CMa3Kd 4YacTHIl CTPY)KKHM U, Kak CIEACTBHE, 3aKJIMHUBAHUIO
LINMWHEIBHOIO JBUTATEIA.

HekauecTBeHHOE KpeIUIeHHE [MCKAa Ha UIMHUHIENEe, B pe3yibTare dYero OWEHHe AucKa
IIOCTOSIHHO BO3pacTacT M BbI3BIBAET pA3pyLICHHE MOAIUUIHMKA B LIMUHACIBHOM JIBUTaTelIE;
HOSABISETCS IIyM MpU pabOTe HAKOMMTENsS, a dYepe3 HEKOTOpoe BpeMs -Je(eKTHbIe CEKTOpHI,
MOCKOJIbKY M3-3a OMEHMS JIMCKa «IalbHUE» JOPOKKH HAYMHAIOT TIOXO CYUTHIBATHCS.

HexauectBennbie mMukpocxemsl JIIII3Y (flash), koTopble MOryT MOTEpATh XPaHUMYIO B HUX
MHUKpOINpOrpaMMy BCJIEJICTBUE YyTeuku 3apsina npu Harpese. [lepesamucats II3Y MoxHO Ha
CHEIHaIbHOM MPOrpamMmaTope Ju00 B TEXHOJIOTHYECKOM PEXUME pabOThl HAKOITUTEIIS.

OmmOKky B MHKpOIpOrpaMMe YIpaBlieHUs HakomutenaeM. [Ipom3BoauTeny HakomuTeleld He
MyOMUKYIOT HHGOPMAIIHIO O XapaKTepe OMMUOOK U UX MOCIEICTBUIX, HO OOHOBJICHUSI MUKPOIIPOTPaMM
BBIIYCKAIOT JOCTaTOYHO PETYIISIPHO.

CuMITOMBI HEMCIIPABHOCTH IHCKA

IlepBasi m camasi momyJisipHAs - IIPH [10/1a4€ MUTAHUS HA TUCK C HUM HE MPOUCXOAUT BOOOIE
HUYEro, OH MOJHOCTHIO MOJIYHUT U JJa)K€ HE PACKPYUYHMBAET IUMUHAEIbHBINA IBUTATEINb, TUOO MBITAETCS
3TO JieNaTh, HO HE HaOupaeT HyXHble 000poThl. [10700HBIN CUMIITOM MOXXET MPUCYTCTBOBATH OTTOTO,
YTO 3aKJIMHHUJIO CaM JIBUTaTesb, JIMOO TOJIOBKHM yMajiW Ha AMCK M NPUJIMILIM K HeMy (Takoe ObIBaeT
IIPAKTUYECKH HA BCEX COBPEMEHHBIX NHCKAX, T.K. TOJOBKM HJCAIBHO OTIIOJMPOBAHBI U BO3HUKAET
apdexT nudpdy3un).

Bropasi HeuCIPaBHOCTDH - JUCK HOPMAJIbHO PacKpy4dHMBaeTCs, HO OTCYTCTBYET paclapKOoBKa
TOJIOBOK - XapakTepHbI Tuxui mendek. IlomoOHoe BO3HMKaeT penKo, T.K. YacTO YIpaBlIEHHE
MO3UIMOHUPOBAHUEM TOJIOBOK (cepBocucTeMa) U TpexQasHblii TeHepaTop Ui IINMHHJEIBHOIO
JBUTATENs pa3MelIeHbl Ha OJHOM KPHUCTAJUIE, U €CIIM U BBIXOJUT U3 CTPOSi, TO KaK MPABUJIO BCE Cpa3y

77



WIN paclapKOBKH HE MPOMUCXOIUT MOTOMY, YTO 00OpBaiach KAaTyIIKa MO3UIMOHUPOBAHUSA Ha OJIOKe
TOJIOBOK.

TpeTbsi HeMCIPABHOCTB - JUCK HOPMAJIbHO PEKaNIUOpPyeTCs MpHU BKIIOUYEHUHM IMHUTAHUS U HE
M3J1a€T MOCTOPOHHUX 3BYKOB, HO IIpU 3ToM He omnpenenserca B BIOS, a nazBanme mopenn He
COOTBETCTBYET TOMY, KOTOpOE HAlHMCaHO Ha CaMOM JHWCKe, OO B HA3BaHWUU MPHCYTCTBYIOT
HETOHSTHBIE CUMBOJIBI. B TakoM citydae oueHb 4acTo ObIBaE€T HEHCIIPABEH TIJIaBHBIM MHTEp(eHCHBII
YUl Ha IUIaTe€ DJEKTPOHUKU. [IpoM3BOIMTH 3amuCh Ha TAaKOM HAKOINUTEIb KATETOPUYECKU HE
PEKOMEHIyeTCsl, T.K. B CIIEICTBHE HEHUCIPABHOCTHU IIMHBI JAHHBIX MOKHO IIOBPEIMTH JaHHbBIC Ha
JIICKE.

YeTBepTasi HEMCIPABHOCTDb - CBSI3aHHASA C J€(PEKTOM MUKPOCXEM, KOTOPBIE JETPafupyiOT OT
IOCTOSIHHBIX TEIUIOBBIX PACIIMPEHUH (TeMmIepaTypHoro rpaguenra). IIposBisercs HEMCIpaBHOCTh B
OCHOBHOM C IIPOI'PEBOM, T.€. KaKO€ TO BpeMs JAUCK OTIMYHO pabOTAET, a 3aT€M HAUYMHAET CKPEXKETaTh ,
CTy4aTh WJIN OCTaHABJIMBATh IBUTaTEIIb.

HeucnpaBuoctu annmapathHoii yactu HXKMJ{ IDE Mo:xHO pa3aesuTh Ha cjeayronme
rpynnbI:

- HEMCIPABHOCTb HaYaJIbHON MHUIMAIN3ALNN;

HCHUCIIPABHOCTH CXEMBbI YIIPABJICHUSA IIMUHACIBHBIM ABUTATCIICM,

HCHUCIIPABHOCTH CXEMBI YIIPABJICHHUA MO3UIITUOHUPOBAHUCM,

HCHUCITPABHOCTb KaHajla LITCHI/I?I-HpeO6})3,30B21HI/I$[ JaHHBIX,

HEHUCIPABHOCTb KaHAJIA 3alIMCH, CXEMbI PEIKOMIICHCAIIMN JaHHbBIX;

- pa3pylIeHHE CITYKEOHON HHPOPMAITUH.

HeucnpaBHOCTM HAYaJbHOM WHMIUAJU3AUMUA T[PUBOAAT, KaK NPABWIO, K MOJHOU
HEepabOTOCIIOCOOHOCTH HAKOTTUTEISI.

B HXMJ[ c Takoii HEUCHPaBHOCTHIO OYEHb YacTO Ja)K€ IINWHJICIbHBIM JBUraTelib HE
3amyckaeTcsi (B CJIEICTBHE TOTO, YTO YIPABISAIONIMNA MHUKPOMPOIIECCOP HE BBIIACT pa3pellieHUue Ha
3aIlyCK) WJIM 3aIyCKaeTcsl, 3aTeM OCTaHaBJIMBAETCA W CHOBA 3alycKaeTcs U T.JA., HO BO BCEX CIydasx
HXM/I e popmupyer ko SOH B peructpe cocTosiHUSL.

OCHOBHBIE TTPUYMHBI, IO KOTOPBIM YIPABIAIONIMNA MUKPONPOLIECCOP HAKOMUTENS HE MOXKET
BBITIOJIHUTh HAYAJIbHYIO MHUIMATIU3AIUIO:

HEUCIPAaBHOCTh CXEMBI cOpoca;

HEHUCITPABHOCTH KBAPUECBOT'O TAKTOBOI'O IT€HEPATOPA,

pa3pylIeHUE YIPaBIAOMIEH MUKPOIIPOTPAMMBI B IAMSTH ITPOTpaMM;

HEHCIIPABHOCTb YIPABJIAIOIET0 MUKPOIIPOLIECCOPA;

HEHCIIPaBHOCTH OJTHOKPUCTAIILHOTO MUKPOKOHTposutepa. s
JIOKAJIN3A1HM HEMCIIPABHOCTH:
Heo0xonnmo npoBepurh:
* TMMTAlOUIME HaNpsHKeHUsT Ha  YIPaBISIOLIEM  MHUKPOIPOIECCOpe  OJHOKPHCTAIbHOM
MHUKPOKOHTPOJIIEPE,
*  BO30YyXXIEHHE KBapILIEBOTO PE30HATOPA, MOAKIIOYEHHOTO K YIPaBJISAIOIEMY MUKPOIIPOLIECCOPY,
WY TIPUXOJ TAaKTOBBIX UMITYJIbCOB €CJIHM UCIOJIB3YETCsl BHELIHHUI TeHepaTop,

* BCE CXEMbl CHHXPOHHU3ALUN HAKOTUTEJIS.
IIpoBeputs cxemy copoca HAKM/I.

Jly1st 3TOrO 3aMBIKAIOT U Pa3MBIKAIOT KOHTAKTHI 1 U 2 nHTepdeicHOro pasbeMa HaKOMUTENs U
ocumniuiorpagom HabmogaroT npoxoxaenue curana «RESET» Ha ynpanstonuii MUKpoIipolieccop u
OJHOKPHUCTAIBHBIM MUKPOKOHTPOJLIIED.
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Ecnu Ha ympaBisiromuii MEKPOITPOLIECCOP MPUXOAST TAaKTOBbIE UMITYJIbCHI (1M BO30YK1aeTCs
KBapIeBBI PE30HATOp, IOJKIIOYCHHBIH K MHKPOIPOIECCOPY) M cxema cOpoca paboTaer, TO
MUKPOIIPOLIECCOp AODKEH OTpadaThiBaTh YIPABISIOUIYI0 MPOTpaMMy, O YE€M CBUJETENIbCTBYIOT
uMmnyibcbl Ha BeiBogax ALE, RD, WR.

Ecnu xBapueBblid pe30HATOp, MOJAKIIOYEHHBIA HEMOCPEACTBEHHO K MHKPOIPOLIECCOPY, HE
BO30YXKIaeTcs WM OTCYTCTBYIOT HMITYJIbchl Ha BbIBoge ALE,TO ckopee Bcero HeucmnpaBeH
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ynpaBJm}omHﬁ MHUKPOIIPpOICCCOP HAKOIIUTECIIA.

HeuncnpaBHocTh cXeMbl YIPaBJIeHUs] IINUH/EJbHBIM IBUTaATEI€EM.

Ecnu mpu BKIIIOYEHWH TUTAHUS HAKOMHTEINS WUNUHOENbHLIN O8Ueamenb He 3anyCcKaemcs,
HEOOXOAMMO YOEIUTHhCS B HCIPABHOCTH TE€PMOOJIOKA, TMOJKIIOYMB K HEMY HCIPaBHYIO IUIaTy
AIIEKTPOHUKHU.

Ecnu Takoli BO3MOXHOCTH HET, TO MPOBEPSIIOT COMPOTUBICHHE 0OMOTOK ((ha3) MIMUHAETEHOTO
JIBUTATENS, KOTOPOE JOJIKHO COCTaBIATh MpUMEpHO 2 OM OTHOCHUTETHFHO CPEIHETO BBIBOJIA, & 3aTEM
MepPEeXOJIAT K MOMCKY HEMCITPABHOCTH Ha TUIATE YIIPABJICHHUS.

MHoraa 3amycK MIIMHIEILHOTO ABUTATeNs HEBO3MOKEH U3-32 MATHUTHBIX HpUITAIIAHAA
TOJIOBOK K JIMCKaM.

Kputepusimu 3anmycka IINHUHIEIbHOT0 IBUTATEIA SIBJIAIOTCS:

* Hanuume nuraroiero HanmpsHKEHNUE Ha MUKPOCXEME YITPaBIICHUS,
*  Hanuuue onopHOM TAKTOBOW YaCTOThI
* Hanuume curHana paspenieHus Ha 3ammycK.

[Tocne BKJIIOYEHMS] MUTAaHUS KOHTPOJIUPYIOT HAJIWYUE HMITYJICOB IIycKa JBUTaTess
amruntynoit 11 - 12 B no tpem ¢aszam Ha konTtakrax J14, J13, J12 (cm. Pucynox40). Ecnu, nmo kakoi
HU Oynp u3 Qa3 Hanpsokenue mensine 10 B, To HemcnpaBna m/c U3. Ilpu Takoil HencnpaBHOCTH
HIMUHJETbHBIA JBUTATEeNhb HE MOXET HaObpaTh HOMHMHAJIbHBIE OOOPOTHI U KakK CJIEJICTBUE MAarHUTHbBIE
TOJIOBKM HE pacapKOBBIBAIOTCA.
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KonTponupoBarh CKOpOCTb BpalleHHs] MIMUHIACIBHOTO ABUTATENsl MOXHO IO UMIIYJIbCam
NMHJEKC na xonTponpHOi Touke E35 (mpm ycraHoBieHHOW 1uiate Ha repmo0iok). I[lepuon
canenoBanus umiyiabcoB MHIEKC cocraBnsier ~12 mc, mupuna nmnyiasca MHEKC ~140 ne.

VYmpasnsercs M/c U3 curnanom START. [[ns 3amycka mmunanensHoro asuratens START=I,
it octanoBa START=0.

Pacnipenenennem ¢az 3anumaetcs m/c U6 co cBoux BeBosoB Fcl - Fc6, ammnuTyna curaanos
yrnpasinenus TTL.

OOGparHasi CBSI3b 1O CKOPOCTH BpaICHUSI OCYILIECTBIACTCS MO JIMHUM YTEHHS CEPBOIAHHBIX
(SERVO DATA).

B cBoo ouepens m/c cuHxpokoHTpoiiepa U6 (opMupyeT CHrHajl TMOHMCKAa CEPBOMETKH
(SERVO GATE) ans mc. Ull.

[Ipy OTCYTCTBUM CHEUMATBHOTO JUArHOCTHUYECKOTO OOOpYyIOBaHUS M MPOrPAMMHOTO
obOecrnieueHus, nepsuyHyto nuarnoctuky HXMJI Mo>kHO mpou3BecTH, MOAKIIOYHUB €0 K OTASIbHOMY
050Ky nuTaHus. J[MarHoCTUYECKUM MPUOOPOM B JAHHOM CIIydae SIBJISIETCS CIIyX OIepaTopa.

[Tpu Brmrouennn nutanuss HXXMJ[ BbImonHsAeT: pacKpyduMBaHUE IIMHHJEIBHOTO JIBUTATENs,
IIpU KOTOPOM CJIBIIIICH HapacTaroluil 3ByK (4...7 ¢), 3aTeM cleayeT LIEIYOK MPH BHIBOJE TOJIOBOK U3
30HBl TAPKOBKM M OYEHb XApPAKTEPHBIH TOTPECKHUBAIOIIMNA 3BYK, COIMPOBOXKIAIOIIMI MPOIECC
pexamuopoBku (1...2 ¢).

BrimonHenue pexkaaTnOpOBKH CBUACTEIBCTBYET KaK MUHAMYM 00 HCIIPAaBHOCTH CXEMBI cOpoca,
TaKTOBOTO TEHEpPaTopa, MHUKPOKOHTPOJUJIEPA, CXEMbl YIpPaBICHUS INMUHJCIBHBIM JBUTAaTENeM U
CHUCTEMBI MO3UIIMOHUPOBAHMS, KaHAIa YTEHUs MPeoOpa3oBaHUs JAaHHBIX, a TaK-)K€ 00 MCIPaBHOCTH
MarHUTHBIX TOJOBOK (KaKk MHMHMMYM OJHOW - TIPH TOMOIIM KOTOPOM MPOUCXOIUT TMPOIECC
WHUIHMAIN3AIUN) U COXPAaHHOCTHU CIIY>KeOHOUM MH(OpMALIMKU HAKOTUTEIS.

Jns nanpueiimen nuarnoctuku HXKMJI nonkmrouaercs k nopty Secondary IDE, u B BIOS, B
npoueaype SetUp, HEOOXOAMMO BBIMIOJHUTh AaBTOMAaTHYECKOE OIpEAeTCHHE IMOAKIIOUYEHHBIX
HakonuTened. B ciayuae pacmoszHaBaHus wozenu guarHoctupyemoro HXKMJI, 3arpyxkaercs
OTIepaIlMOHHAs CUCTEMA U 3aIyCKaeTCsl AUarHOCTUYECKOE MPOrpaMMHOE 0OecTieueHHeE.

[Ipocreiiiiasg 1MarHOCTUKA 3aKIFOYAETCA B MOMBITKE CO3JAHMS Pa3fesia Ha ITUArHOCTUPYEMOM
Hakonutene (mpu nomomu nporpammel FDISK) m mpouenype nocnenyromero gopmaTupoBaHuUs
(Format d:/u). Eciu mpu ¢opmarupoBanuu (Bepudukanuu) OyayT oOHapyXeHbl Ae(eKThl, TO
uH(popManusg o HUX OyneT BbIBEJACHA Ha 3KpaH KoMImbiorepa. JleranbHyro auarHoctuky HIKMJ]
OCYIIECTBIISIIOT CTICIIHAIbHBIC TPOTPAMMBI.

IIpakTnueckas padora 29 HencnpaBuoctu ¢aitnoBoi cucrembl HAIKM/I u meToabt
UX YCTPAHEHHUSA

Jlorn4yeckasi opraHu3anus JUCKA.

OnepannonHas cucrteMa Jt000i KECTKUH NHUCK HE 3aBUCMMO OT 00beMa, MpEeACTaBIsAET Kak
MECTO XpaHEeHHs JaHHBIX COCTOSIICH U3 JBYX oOnacTell - CUCTeMHON U oOmactu naHHbiXx. CucTeMHas
00JacTh BBITIONHSAET BCIOMOTATEIbHYIO PO W CIYXHT JUIsl OpPraHWU3allid XpaHEHWS JIaHHBIX
(oOpa3yeT ¢alIoByl0 CHUCTEMY JAHWCKa), B OOBIYHBIX YCJIOBHSX JJaHHas OOJacTh HE JOCTYITHA

nosib30oBateto. CTpyKTypHasi cXxeMa yCTpOHCTBAa CHCTEMHOW 00JIacTH MPEACTABICHA Ha PUCYHKE.
[Tepuunsrii pazaen 1OC Pactmmpennsiit pazaen 1OC

MBR AMBR SMBFA
@ [ <[~ [FA [FA [ROOT |5 = m TIAHHBIE
/0] w /0]

o Bl 0 I A 1z 212

80



Pucynok 42 - Cxema pasMenieHnsi JaHHbIX HA JUCKe (JIOTHYeCKAsl OPraHu3auusi JUCKA)

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

PT- (Partition Table) - Tabnua pasnenos.

NSB-(Non-System Bootstrap) BHECHUCTEMHBIN 3arpy3uuK

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

ROOT - KopneBoii katanor aucka

SMBR-(Secondary Master Boot Record) -sBropuunas MBR

LDT - (Logical Disk Table) Tabnuna pa3ienoB JOrH4eckoro Aucka.

JIroObIe HapyIIEeHUSI B CUCTEMHOM 00J1aCTH OTOOpaKarTCsl Kak OMTMOKN (DaisIOBOM CUCTEMBI.
JAuarnocrtuka HapyumeHui ¢paiioBoi cucTeMbl
[TpuunHbl HapymieHue (HaiToBON CUCTEMBI MOYKHO TUATHOCTHPOBAThH, OOpATUB BHUMAHUE HA

HOSIBJISIFOIIMECS COOOIIEHHUS:

* Ecnu Bce cooOuienue - 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
OTCYTCTBHH IMPHU3HAKA CHCTEMHOTO CEKTOpa y MEPBOr0 CEKTOpa JWCKa (T.e. IUCK HE pa3MedcH).
UroObl yOenuThCsi, 4TO C ITUCKOM BCE HOpMalibHO, HY)XHO 3aiiTh B BIOS Setup m 3amyctuTh
Autodetect.

* Coobmienus ''Invalid partition table'" u "Error loading operating system'' mnpunamiexar
3arpy3uuky u3 MBR; 3arpy304Hblii CeKTOp aKTUBHOTO pa3jelna Ju0o He YUTAaeTcs, 0O ero eie
(v yxe) HeT.

* Coobmienus ''Invalid system disk' u '"Disk I/O error' Bwimaer 3arpy3unk u3 boot-cekTopa,
coo0b1as 00 OTCYTCTBUH (PailyioB ONepalOHHON CUCTEMBI WIIH 00 OIIHMOKE HA UCKE.

[TprunHBI BOSHUKHOBEHHUS:
Ecim mpo0iieMa He cBsi3aHa C cCaMUM JMCKOM, HY)KHO CEpbe3HO pa3OoupaThCs ¢ TeEM, Kya

JIEJICh CUCTEMHBIE CEKTOpa.

Bo BTOopom cnydae Hanmuio nubo HapymieHus: Tadnuiel PT, mubo paspyiieHue 3arpy304HOTO
CEeKTOpa.

B Tperpem cnyuyae cuctemHble (aiiabl MOIJIM OBITH YAal€Hbl WM MCIOPYEHBl, MOXHO
MOMBITATHCS UCIIPABUTh CUTYAIIUIO 3aIPy3KOM C TUCKETHI U BBOJOM KOMaHbI ''sys c:\"'.

IIpu3naku paspyuieHueM Tadauubl pa3aeaos.

Paznen ucues u3 IlpoBognuka. Ilpu 3amycke yrunutsl "YnpaBieHue AUCKaMH' 0TOOpakaeTcst
nycToe MecTo. M MOryT MOSBIATHCS pas3feibl-IIPU3paKky, NP 3TOM CyMMHPOBaHHE 0OBEMOB BCEX
JIOTUYECKUX JIUCKOB MPEBBIIIAET Pa3MEP CaMOro BUHYECTEPA. DTO O3HAYAET, YTO HEKOTOPBIE pa3/ieibl
NEPEKPBIBAIOTCS APYT C APYTOM.

Cucrtema He MOXKET 3arpy3uThcs, a BblaeT cooOmieHus tuna "Bad or missing partition table"
unu "Error loading operating system".

Windows noka3zbeiBaet cunuii skpan ¢ Haanuceio "STOP:INACCESSIBLE_BOOT DEVICE".

I[IpuunHbI pazpylieHue Ta0JAMIbI pa3ie/ioB

OmmbouHoe ynajgeHue He TOro paszzena. ODTOT BapUAHT SBISETCS HAUMEHEE OIMACHBIM,
MOCKOJIbKY BCE JIaHHBIE OCTAIOTCSI HA MECTE, HO JIOCTYIa K HUM HET.

Paspymienne uenouku pasznenoB. OTo ObiBaeT B ciaydae nopun EPP  (Vkasareneit
Pacmmmpennsix Paznenos).

OpnnoBpemenHnoe paspymenne MBR u EPP.

Py4Hoe BoccTaHOBJIeHHE pa3/ie/10B U HHGOpPMaLUK:

81



JI71s1 BOCCTaHOBIICHHUSI TIOTEPSHHBIX (MMOBPEXICHHBIX) TAHHBIX HE00X01uMa HHMOpMaIus o:

* BeposrHom pa3dueHun aucka Ha paselibl U KOJMYECTBE JJOTHUECKUX TUCKOB. Pazmepax u
UCTOPUHU CO3JaHMs JIOTMYECKHX JUCKOB. McTopus cozmaHus moapa3yMeBaeT moj co0oi
BO3MOXKHBIE HCKYCCTBEHHBIE H3MEHEHHSI pa3MEPOB Pa3esioB AUCKA.

*  Ocobennocrsix daitnosoii cuctemsl FAT wim NTES.

* Tune n Bepcun OnepanuonHoit Cucremsl (DOS, Win) ucnonb3oBaBLieiicst Ha JUCKE.

YHUKaIbHBIE UIMEHA JUPEKTOPHUH U (HailIoB, HAXOIMBIIMXCS B KOPHEBOM Kartanore nucka C, ums
Karajora ¢ JaHHBIMH, MOAJICKAIIMMU MPUOPUTETHOMY BOCCTAHOBIJIEHHIO M YHUKAJbHbIE MMEHA
¢baitnoB U NOAAUPEKTOPU, HAXOAUBILIUXCS B 3TOU TUPEKTOPHH.
Jly1s py4yHOT0 BOCCTaHOBJIEHUS JAHHBIX MOKHO BOCIIOJIb30BAaThCS CAEAYIOLUIMMH YTHINTAMU:
1. DiskEdit u3 xommiexra Norton Utilities
. Tiramisu (http://www.recovery.de) uiu Hard Drive Mechanic.

2
3. UnFormat (u3 Toro e kommiekra Norton Ultilities).
4. NDD - Norton DiskDoctor (13 xommmiekra Norton Utilities). HegoctaTku:

* Heo0xoaumMo 3HATh MCXOAHYIO JJOTHUECKYIO OPTraHU3AIMI0 TUCKAa U OCOOCHHOCTH
opranuzanuu FAT, NTFS u Linux cucrem.

e  Moxer MPUMCHATCA TOJBKO IMOATOTOBJICHHBIMH I10JIb30BATCIIAIMU.

* TpeOyeTcst MHOTO BpeMEHH.

[Ipy ucmonb30BaHUM ISl PYYHOTO BOCCTAHOBJICHHS 000 M3 MPHUBEACHHBIX MPOrPaMM
CIeyeT MPUAEPKUBATHCS CIASAYIONICH MOCIe0BaTeNIbHOCTH JEHCTBHI:

1. IMATHOCTHUKA MOBPEXJIEHUIA.

1.1. 3anycturs DiskEditor u, mnepeBeas ero B peXHUM HIPOCMOTpa MOBPEXKIECHHOIO

JTUCKa Ha (U3NYECKOM YypOBHE, TOCJICIOBATEIIbHO MpoBepuTh IenoctHocth PT, MBR,
FAT-oB, ROOT u DA.

Ha stom sTame mocrapaiTech BBIACHUTH (€CIM 3TO JOCTOBEPHO HEU3BECTHO) TUN (ailioBOi
cuctemsl niepBoro paszaena aucka (FAT16 win FAT32).

1.2. B cnyyae 1€OCTHOCTH KaKMX-JIMOO 3JIEMEHTOB JUCKOBOW CTPYKTYPBI COXPAaHUTh UX B
Busie ¢aiinoB Ha pesepBHoM nucke. Hanmpumep: MBR.HEX, BR1.HEX, FATO1.HEX, FAT02.HEX,
ROOTO0.HEX.

1.3. JlanpHeiiee BOCCTAHOBJICHHUE JUCKA 3aBUCUT OT CTETIEHU U XapaKTepa IOBPEKICHHIM.
Ecnu ocranach HemoBpexaeHHONH (MM XOTs Obl 4acTUYHO) Kakas-mubo kxomus FAT Ha mepBom
pasjene qucka - BOCCTaHOBJIEHUE MH(OpMAIY BO3MOKHO OYTH B TIOJTHOM OOBbEMe.

2. BPEMEHHOE PE3SEPBUPOBAHUWE JIAHHBIX .

C nenbio COXpaHEHHMsI BO3MOXXHOCTH BOCCTAHOBJIEHUS (hailIOB pacrojlaraBIIMXCSl B Hayaje

JUCKa JKENaTeNIbHO C/eNaThb PEe3epBHYIO KOMHMIO HaydajdbHBIX CEKTOPOB JAMCKA, IMOABEPrarolIMMCS
M3MEHEHHUSM B ITPOLIECCE BOCCTAHOBJICHUS.

B DiskEditor-e Biaenuts pexkum npocmotpa nepbix 500-1000 ¢puzndyecknx ceKTopoB AUCKa U
COXpaHMTE UX B BUJIE (ailia Ha pe3epBHOM JIUCKE.

3. BOCCTAHOBJIEHME Partition Table.

[Tpu BoccTanoBneHuu PT HeoOXoaMMO yduThIBaTh 00bEM JUCKAa M 0COOEHHOCTU (hallIOBBIX
cuctem aucka FAT16 win FAT32.

B ciiyuae BoccTaHOBIIEHUS pa3fenioB AMCKa MMeoUx QaiinoByio ctpyktypy FAT32 umeer

CMBICJI HUCHOJB30BaTh mporpamMmy MRecover. Ota mnporpamma Mo3BojisieT OBbICTpO HaWTH U
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BOCCTAHAHOBUTH "TIOTEPSHHBIE" Pa3/eNbl JKECTKOTO JIMCKA, 3alUChIBas BCE HEOOXOIUMBIE TaHHBIE B
Ta0nuITy(bl) pa3iemoB.

4. BoccranoBjenue BR, FAT u ROOT.

4.1. BoccraHoBieHue BR, KOIIUU FAT u ROQOT npo1ie BBIIOJIHUTE

"aBTOMATHYECKUM" CIIOCOOOM.

4.2. BeimonHuTe cTaHmaptHoe (opMaTHpOBaHHWE OCHOBHOTO pasjeia JUCKa, T.e. KOMaHION
format C:. Ilpu srom dopmupyercs daitioBas CTpykTypa (HopMaTHUpyeMoro pasiena IucKa ¢
BoccoznanueM BR, uucteix FAT u ROOT, ob6nacth JaHHBIX TpPH 3TOM HE 3aTparmBacrtcs, T.C.
uHpopmanus B DA He U3MEHSETCs U Ballli JaHHBIE HE NCYE3aIO0T.

4.3. Ecnu umeroTcs 3ape3epBUpOBaHHBIE B BHAE (aitnoB ymeneBmme oOpassl FAT w/nnm
ROOT cnenyer, Bocnonb3oBasimuck DiskEditor-om BoccranoButh ux Ha nucke. Ecnu y Bac ynenena
BTOpas konusi FAT, a nepBas HeT, clieflyeT CKOMUPOBATh BTOPYIO KOMHIO U Ha MECTO NIEPBON KOIHUH.

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

OcHOBHbIE BHYTPEHHHE 3JIEMEHTBl JHMCKOBOJAA — paMa, LINUHAEIbHBIA JBUTaTENb, 010K
TOJIOBOK € IIPUBOJIOM U I1ata anekTponuku. HI'M/I Bkitodaet B ceOs:

+ I'MJ,

* TPUBOJ JTUCKA,

* KOHTPOJUIEp YNPABIEHUS TUCKOM,

* ycTpoiicTBO no3unpoBanus ['43 Ha jxenaeMoi JOPOXKKE,

* YCTPOICTBO YTEHHUSA U 3anucu HHGOpMaIuHy,

*  OJIOKMpPOBOYHBIEC YCTPOUCTBA.

[InuHaenbHbIN ABUTATENb — IUIOCKU MHOTOMNOJIOCHBIN, C HOCTOSSHHOM CKOPOCThIO BpAlllEHHS
300 06./mun. JlBuratens mnpuBoAa OJOKAa TOIOBOK — IIArOBBIM, C YEpPBAYHOM, 3yOUaToOl WU
JIEHTOYHOM mnepeaadeil. [[ns onmo3HaHus CBOMCTB JIUCKETHl HA IUIATE BJIEKTPOHHKU BO3JIE MEPEIHETO
TOpLA JAMCKOBOAA YCTAHOBJIEHO TPH MEXAHMYECKUX JATUMKA: JBA — IOJ OTBEPCTUSAMH 3aIIUTHI U
WHJMKATOpa INIOTHOCTH 3aIIUCH, U TPETHA — JJIS ONPEIECTICHUS MOMEHTA OIyCKaHUs JUCKETHI.

I'M/JI umeet 4 oTBepcTHUs:

* I OCH JIBUTaTels,

e okHO g U3,

* NI MUHJEKCUPOBAHUS CEKTOPA,

* ISl 3QIUTHI OT 3aITUCH UH(DOPMAIIHH.

BceraBnsiemass B 1ienb JUCKETa IMOMAJAaeT BHYTPb JUCKETHOW pambl, TJI€ C HEE CABUTAETCS
3al{MTHAs IITOPKA, a cama pama IIPU 3TOM CHUMAETCS CO CTOIOPA U OIYCKAeTCs BHU3, METANINYECKOE
KOJIBLIO JMCKETHI MPU 3TOM JIOKUTCA HA Bajl IIMUHACIBHOIO JBUTaTENsl, a HUXKHSAS MOBEPXHOCTb
JMCKEThl — Ha HWXKHIOI rojIoBKY (cTtopoHa (). OZHOBpEeMEHHO OCBOOOXKIAETCS BEPXHsSI I'OJOBKA,
KOTOpas MoJi A€HCTBUEM MPYKUHBI TPUKUMAETCS K BEPXHEH CTOPOHE THCKETHI.

Ha 6onpmmHCTBE TUCKOBOJIOB CKOPOCTh OMYCKAHMSI paMbl HUKAaK HE OrpaHUYEHa, U3-3a Yero
TOJIOBKM HAHOCSAT OLIYTHMBIM yJIap MO MOBEPXHOCTSM JHCKETHI, & 3TO CHUJIBHO COKPAIAET CPOK HX
HaJIEKHOW pabOTHI.

B HeKkoTOpBIX MOJENsX TUCKOBOJOB (B OCHOBHOM (upMBI Teac) mpeaycMOoTpeH 3aMeTUTENb-
MUKpOJU(T AJIs IUIABHOTO OIyCKaHUs pambl. [[s mpoasieHus: cpoka ciiy>KObl JUCKET M TOJIOBOK B
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TUCKOBOJIaXx 0e3 MHUKpoiau(Ta pEeKOMEHAYETCS MPH BCTABIEHUU JHCKEThl MPHUAEPKUBATH MablEM
KHOIIKY TUCKOBOJIa, HE J1aBasi paMe OIYCKaTbCsl CIUIIKOM PE3KO.

Ha Banmy mmuHAenbHOro IBUraTess UMEETCs KOJIbLIO ¢ MATHUTHBIM 3aMKOM, KOTOPBIi B HaJyaJie
BpalCHUs ABUTATEIIs INIOTHO 3aXBaThIBAET KOJIBIIO JUCKETHI, OJTHOBPEMEHHO LIEHTPUPYS €€ Ha Baiy. B
OOJBIIMHCTBE MOJENEH OUCKOBOJOB CHUTHAJ OT JaTyuKa OIyCKAaHUS JUCKEThl BBI3BIBAET
KpaTKOBPEMEHHBIH 3aIlyCK JIBUraTellsl C IIEJIbI0 €€ 3aXBaTa U LIEHTpUpoBaHus. [[MCKOBOJ coeaUHAETCS
C KOHTPOJUIEPOM MpH MOMOIIM 34-pOBOJHOTO Kabess, B KOTOPOM YETHBIE MPOBOJA SBISIOTCS
CHUTHAIBHBIMH, a He4eTHble — oOmmumu. OOmuii BapuaHT wuHTEpdeiica mperycMaTpuBaeT
MOJIKJIFOUEHHUE K KOHTPOJUIEPY 10 YETBHIPEX AUCKOBOJOB, BapuaHT 11 IBM PC — no aByx.

B o0mem BapuaHTe AMCKOBOJIBI IMOJKIIOYAIOTCS IMOJHOCTHIO MApalIeNIbHO APYT APYry, a
Homep auckoBoza (0...3) 3amaercs mepeMblYKaMH Ha IUIaTe JEKTPOHUKH; B BapuanTe st IBM PC
o0a AMCKOBOJAa MMEIOT HOMEp 1, HO MOJKIIOYAIOTCS MPU NOMOIIM Kabemns, B KOTOPOM CHTHAjbl
BbIOOpa (poBoaa 10-16) mepeBepHyTHl MEXAY pa3beMaMU ABYX AUCKOBOIOB.

WNHorna Ha pasbpeMe OHMCKOBOAA YAANAETCS KOHTAKT 6, UIPAIOIIMA B 3TOM CIlydae poJib
MeXaHM4YecKoro kmoua. MHTepdeiic TuckoBoma AOCTATOYHO MPOCT M BKJIKOYAET CHTHAIBI BhIOOpa
ycTpoiicTBa (YeThlpe YCTpOHCTBa B oOmiemM ciydae, nBa — B Bapuante ana IBM PC), zamycka
JIBUTATEIIS, TIEPEMEIICHHS TOJIOBOK HAa OJMH IIar, BKIIOYEHUS 3aICH, CUNTHIBAEMbIE/3aTUCHIBAEMbBIC
JAHHBIE, a TaK)Ke MHPOPMAIIMOHHBIE CUTHAMIBI OT TMCKOBOJAa — HAYaJIo JOPOXKKH, MPU3HAK YCTAHOBKU
rOJIOBOK Ha HYJIEBYIO (BHEIIHIOI) JOPOXKKY, CHTHajbl C JaT4ukoB M T. I. Bces pabora mo
KOJMPOBAaHUIO MH(OPMAINH, TIOUCKY JOPOKEK U CEKTOPOB, CHHXPOHHU3AIMH, KOPPEKIHUH OHIMOOK
BBITOJIHSAETCSI KOHTPOJUIEPOM.

Tabmuma 16. Pacmpenenenue CHTHAJIOB HAa pa3beMe (JIGHTOYHOrO Kalens) uHTepdeiica
HAKOIUTEJIs Ha TMOKOM MarHuTHOM aucke - HTM/]

Ne koHTakTa Haznauenue Hanpasnenue
HEYETHBIE |3eMJIs
2 pe3epB
4 YIIPABJICHUE k HI'M/]
WHIMKATOPOM

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'MJ{
18 HaIpaBJIeHUE k HITM/J]
20 miar k HI'MJT
22 3aIl1MCh JaHHBIX xk HITMJT
24 paspelieHne 3amnucu k HITM/]
26 nopoxka 00 ot HI'M/|
28 3allUTa 3aMucu ot HIM/|
30 YTEHHE TAHHBIX ot HI'M/]
32 BBIOOP r'OJIOBKH k HI'MJI
34 TOTOBHOCTD ot HI'M/|

Cranpaptubiii opmar nuckersl Tuma HD (High Density — Bbicokas mnotHocTh) — 80

JIOPOKEK Ha KaXIOW M3 CTOPOH, Ha KaXIoW nopoxkke 18 cexropoB mo 512 6Gaidt. YIUIOTHEHHBIN
dbopmar — 82 wm 84 nopoxkw, 10 20 cekTopos 1o 512 6aitt unu g0 11 cextopos o 1024 Gaiita.
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Ocnoenwvle mpeoosanus k xpanenuro I'M/]

1. XpaHuth B makeTax v JUCKOXPaHWINIIAX.

2. He genaTh Ha HUX HAANMKCHU KapaHAAIIOM WM IAPUKOBOM PYUYKOM.

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

4. He xpanute BONM3M DSJEKTPOMArHUTHBIX  HW3Jy4yaTeslied HCTOYHUKOB  IUTAHMS,
MarHuTOB U TEIJIOBBIX HCTOYHUKOB.

5. VYuauuroxaiTte nopexaeHusie 'M/I.

6. Hcnone3yiite kauectBeHHbIC U prupmennsie [ ML

7. Perymspao nposepsiite ' M/ Ha Bupyc.

8. Tlomuurte, uro Oomee pemeBbie ['MJ] wumeror Oojee TOHKMNW MArHUTHBIA CJIOW,
KOTOPBI JIETKO OCBITIAeTCsI, COKpaasi padorocrnocoorocts ' M/I.

Ilpogpunaxmurxa HI'MJ]

Hqu)I/IJ'IaKTI/IKy MOXHO IIPOBOAUTE B COOTBETCTBHUH CO CICAYIOIIMMU PCKOMCHAAIUAMMU:
* OIICHHUTE eKEITHEBHOE BPeMs pabOThI AUCKOBOAA C 3aXCKEHHBIM CBETOIUOIOM;

*  ©KEMECSYHO MBIIECOCOM MTPOU3BOMUTE €r0 YHCTKY;

* Hekoropsle npousBoguTenn  HI'MJ[  pekoMeHOyrOT IPOHU3BOAUTH  E€XKEMECIYHOE
pa3MarHM4MBaHuE TOJIOBOK AUCKOBOJA;

* KaX/ble MOJArojla MpOBEpsSHTE CKOPOCTh IMCKOBOJA, FOCTHUPOBKY TOJIOBOK (C IHOMOIIBIO
CHELHATbHOTO FOCTUPOBOYHOI'O IUCKA);

* 10 Mepe 3arps3HeHus ronook HI'M/I npousBoauTe MX YUCTKY € IOMOILIbIO HEaOpa3UBHBIX,
aOpa3uBHBIX WU «MOKPBIX» YUCTSIIUX JTUCKET, TAKXKe MOKHO YHCTUTh Bpy4yHYIo criuptoM. Ilone3noe
IPaBUJIO: YUCTUTh TOJIOBKY UTeHHUs (3amucu) kaxzasie 40 yacoB padotst HI'M/I;

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

Curnan cuntsiBanus ¢ ['U3 nomaercss Ha KOHTPOJUIEP B MOCIEA0BATEILHOM KO/JIE, IOCIIE YETo B
napajuleIbHOM KOJI€ BBIXOJUT Ha LIMHBI JAHHBIX MHUKpomporeccopa. Homunanpnas uvacrora ['U3
00BIYHO U3MeHseTcs B quamnasone 62,5-250 kI

YCTpolCTBO MO3UIIMOHUPOBAHUS B 3aBUCHMOCTH OT CTaHJapTa JUCKa 00ECIeYHBAET TOYHYIO
BbIOOPOUHYIO ycTaHOBKY Ojyoka ['U3 Ha nopoxke YcTpoHCTBO YTEHHS U 3alIUCU OOBIYHO BBIIIOJHEHO
Ha JKECTKOH Jormke M oOecrneyrBaeT cOrjacoBaHHE BXOAHBIX/ BBIXOAHBIX curHaioB U3 c
koHTposuiepoM. B HI'M/I umeercs 2 narunka — naTdyuk Mapkepa Hadana nopoxku JMH/I u gatunk
«00» mopoxku (JHI). AMHJI cpabateiBaet, korga orsepctue Ha ['M/] momagaer B mpoeM MEXIy
CBETOAMOOM U (hOTO-TPAH3UCTOPOM.

[Tpu sToM popmupyeTCs UMITYJIbC MapKepa Hadaja JOPOXKKH JJIUTEIbHOCThIO He MeHee 600
MC.

JAHJI oOBIYHO BBIMIOJHSETCS B JBYX BHJIaX: JUOO C MOMOIIBI0 (OTOAMONA W CBETOAMOIA
¢ukcupyercss kpaiHssg «00» nopoxka, 10O C TOMOMIbIO OJIOKKOHTaKTa, KOTOPbIM (GUKCHpYeT
KpaifHee MOJI0KeHUE KOJIOBOr0 BUHTA IIarOBOro ABUTaTeNs, nepeMemnaromiero ['43.

Juaznocmuka neucnpasnocmen HI'M/[
briBaeT Tak, 4TO Ha HOPMAJIBHO PAOOTAIOIIEM KOMITBIOTEPE (DIIOMITHU-IUCKOBOT TJIOX0 YUTACT
WJIM 3aMKChIBaeT MHGOPMAIMIO HAa JAUCKeTaxX. Yaiie BCero 3To CBHAETEIBCTBYET O IJIOXOM KadeCTBE
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camux auckeT. OJHAKO €Cli Ha JIPYTruX KOMIBIOTEpax JUCKETHl YHUTAIOTCS HOPMAJIbHO, TO CIEIYET
CENaTh BBIBOJ O HEMCIPABHOCTH JIMUCKOBO/IA.

ITepen nmuarnoctukoi HeucmpaBHoro HI'MJI ybemutech, 4yTO HMCIpOOOBaHBI BCE IKCIPECC-
CPEICTBa, AOCTYMHbBIC MOJB30BATENI0, & UMEHHO: MPOBEPHTE HAJE)KHOCTh KAaOEIbHOI'O COEAMHEHUS
MB ¢ HI'M/1, nannuue Hanpspbkenui nutanus +5 B u +12 B B HIMJI.

Crnenyer MaKCHMalbHO WCIOJB30BaTh 3BYKOBYIO M BU3YaJbHYIO HWHAWKALMUIO OIIMOOK.
Hanpumep, ecnu ommbka nossnsiercs npu 3amycke [IK, To B cmyyae mencnpasunoro HI'M/J] 3Byuut
OJIMH KOPOTKUI CUTHAJ U Ha JAUCILIEE 3ar0pAETCs KOJ CUCTEMHOM OIINOKHU:

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

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

— Ko 606 — HEeUCIpPaBHOCTh B KOHCTPYKIIMU JMCKOBOAA WM Ha T1aTe KoHntposuiepa HI'M/I;

— kox 607 — JuCK 3alMIIeH OT 3alKCH, JAWCK HENpPaBUJIBLHO BCTABJICH, IUIOXOH
MEPEKII0YaTeNb 3alIUThl AUCKA OT 3alMCH, HEUCIIPABHOCTh B aHAJIONOBOM YaCTH 3JIEKTPOHHOM ILIATHI
HI'M/;

— kox 608 — I'M/] HeucnpaseH;

— kon 611-613 — HewcnpaBHOCTH HA IJIATE KOHTPOJUIEpA AUCKOBOIA WU B Kalese aHHBIX
JTUCKOBOJIA;

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

Ecnn HeucnpaBHOCTb HE MOJAAETCS JIOKAJIU3ALMU, TO CIEAYET MOIBITAThCS HAKOMUTENb K
JIPYyroMy CUCTEMHOMY OJIOKY M TIOBTOPHTE 3arpy3Ky. Ecnm cHOBa Heynava, 3HAUUT HEUCIIPaBEH OJIOK
CaMOro JUCKOBOJA C €r0 3JIEKTPOHHOM IUIATOM.

Haubonee yacto ObiBaeT, HEMCIpaBHA 3JIEKTPOMEXaHUYECKasi YaCTh KOHCTPYKLUU AUCKOBOJA,
a HMEHHO, HEHCIpPaBeH NPUBOJA AMCKOBOJAA, IIAroBbli aABuratens mnepememenus [Y3, He
GYHKIIMOHUPYET MHAEKCHBIN AaT4yuK, aBapus [ U3, coura roctupoBka ['U3 u T. m.

Kcraru, napymenus roctupoBku U3 Bcrpewarorcs noBosibHO uacto. llomb3oBatens [IK
JIOJKEH YMEJIO HCIIOJIb30BaTh CYIECTBYIOIIME MPOrPaMMHBIE CPEACTBA JIMArHOCTHKU JIUCKOBOJIOB,
KOTOphIE MOTYT JOCTaTOYHO OBICTPO JIOKAJIM30BaTh HEHWCHpaBHOCTh. llocie nokamuzanuu
HEWCIIPAaBHOM TUIATHI WJIH Y3JI1a MOJIH30BaTEIh MOXKET MPUCTYIUTh K UX PEMOHTY.

OcHoBHbIMU puuuHamMu HenctipasHoctd HI'M/JI MoryT OBbITH clieayronue NpuIrHbL:

1) nenpaBuibHO BbicTaBiieH TN B SETUP («cneren» SETUP) - yctaHOBUTBH ITpaBUIIbHO;

2) HapyHIWwICs KOHTAKT B pa3beMaxX - OTKPBITh KOPIYC, CHATH MHUICH(, aKKypaTHO HaJETh
00paTHO;

3) HeucmpaBeH KOHTPOJIEP AMCKOBOAA (MYJIbTHKApTa) - Kak MPaBUJIO, caM KOMIIBIOTEP MpHU
BKIIIOUEHUU 00 3TOM cooOl1aeT - 3aMeHuTh M/c MIO;

4) 3arpsi3HEHUE AUCKOBOJA - UCIIOIb30BATH CIIEIMAIbHYIO YUCTSIIYIO TUCKETY;

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

Jns obneryenus mnposeneHuss auarHoctukun HI'MJl ¢upma Teac (Smonust) mpenanaraer
OpoBOIUTH 15 OOIMX MNPOBEPOK, M3 HHUX IMEpBble YEThIpE — MEXaHHMYECKHE, a OCTaJbHbIE
JJIEKTPOHHBIE.

Heo06xoauMo OTMETHTH, UYTO BO BCEX JUCKOBOJAX /sl JUArHOCTHUKH HMeeTcs Habop
KOHTpOJIbHBIX Touek. Hampumep, B auckoBojgax ¢upmel Teac tuma FD-55BR/FR/GR umeercs 8
KOHTPOJIBHBIX TOYEK, & UMEHHO:
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TP1— INDEX — npoBepka MHIEKCHOTO CUTHAJIA,

TP2— Erase gate delay — 3anepxka curaia cCTUpaHus,

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

TP4— Pre-AMP — curHasbl yCuMTeNs 3anucu 1-il CTOpOHBI,
TP5— Pre-AMP — ycunutens 3anucu 2-if CTOPOHBI AUCKETHI,'
TP6— DC O — curHaiibl HyJl€BOI JOPOXKKH,

TP7— DIF.AMP — curHasnbl yCUIUTENs CYUTHIBaHUS |-1 CTOPOHBI,

el ISR O e

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

CUMTBIBAET MH(OPMAITHIO TOJIBKO C TEX AUCKET, KOTOPBIE
npeBapuTeNbHO OBUTH Ha HEM OT(GOpMAaTUPOBaHBL. [IpHUNHON 3TOT0 MOXKET OBITH CIEayIoNIee:

* HapylleHa IOCTUPOBKA 0JIOKa MAarHUTHBIX T'OJIOBOK,

* CMEIICH aTYuK HYJIEBOU JOPOKKH,

* U3MEHWIACh CKOPOCTh BpalllCHHs IPUBOJIA JUCKA,

* HEHWCIpPaBEH KBapill 3aJa01Iero reueparopa koutposuiepa HI'M/I.

Wuorga ObiBaeT cutyanusi, Koraa (prommu-IucKOBOJ YUTAET TOJIBKO TMEPBYIO BCTABICHHYIO
JIUCKETY, a BCE MOCIeAYyIOIUe - HeT. [ [puunHOi 3TOM HEMCIIPABHOCTH SIBISIETCS OTCYTCTBUE CUTHAJIA O
cmene muckerbl (DC-disk changed), koropsiii mpoxoauT mo KpaiiHemy 34 mpoBoay HHTepdeiica.
JlaTuukOM CMEHBI JUCKEThl SBJISETCS ONTORJIEKTPOHHAsI Iapa, YCTAaHOBJIEHHAs B JUCKOBOJE.
CrnenoBarenbHO, 00Jiee TOUHBIMHU MPUYNHAMH MOTYT OBITh:

* 3arpsA3HEHUE WIM HEUCIPABHOCTH ONTONApHI;
HapyIIeHHE KOHTAKTOB B pa3beMax, K KOTOPBIM IOICOEIUHSETCS HHTEPQEIic;
* 00psIB 34-T0 IpoBOJIa B LUICH(E;

HEUCIPAaBHOCTh KOHTPOJUIEpA Ha IJ1aTe (BO3MOKHO, OOPBIB TOPOKKN).
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IIpakTnueckas padora 31
HeucnpaBuoctu HOJL ux xapakrep nposiBjieHHsl, METOAUKA UX YCTPAHEHUSA

Yerpoiicteo HO/JL
Tunosoii npusog HOJI cocrout u3
*  IUIaThl DJIEKTPOHUKH,
* IMIHUHACIBHOIO JBUTATEIIs,
*  ONTUYECKOM CHCTEMbI CUUTBLIBAIOIICH I'OJIOBKU

* CHCTEMBI 3arpy3KH JUCKA.

Ha muiate 3JIeKTPOHMKM Da3MELICHB BCE YIPABISIONMIME CXEMbl NPUBOJA, UHTEpdEic ¢
koHTpoepoM kommbioTepa (IDE, SATA), pazbeMbl nHTepdeiica  BBIX0Aa 3BYKOBOTO CUTHAJIA.

InuHaenbHBIA ABUTATENb CIY>KUT JUIsl IPUBEACHUS IMCKA BO BPALICHUE C MOCTOSHHOW MIIU
[IEPEMEHHOM JINHEWHON CKOPOCTHIO.

Ha ocu mmuHAeIBHOrO IBUraTessi 3aKpelieHa MOJICTaBKa, K KOTOPOW IOCIE 3arpy3Ku
OpKUMaeTcsl JOucK. lIpmwkKuM JmMcka K TOJICTaBKE OCYIIECTBISIETCS C MOMOIIBIO MIAKOBI,
pacmoIoXKeHHOW ¢ Apyroil croponsl aucka. [loactaBka u mraiiba comepkaT MOCTOSIHHbIE MAarHUTHI,
CHJIa TIPUTSKEHUS] KOTOPBIX MPIDKUMAET MIaii0y uepe3 MUCK K MOACTaBKeE.

OnTuyeckasi CHCTEMa COCTOUT U3 KapeTKH, Ha KOTOPOM pa3MeElIeHbl JIa3epHbIN U3J1ydaTeb,
cucreMa (OKYCHPOBKM U (OTONPUEMHHUK, U MexaHH3Ma e€ mepemerneHus. Cucrema (OKYCHPOBKH
MpeJCTaBIsieT cOO0N MOJIBMKHYIO JIMH3Y, MPUBOAMMYIO B JIBHYKEHUE DJIEKTPOMArHUTHON CHUCTEMOMN
W3MeHeHne HanmpspKEHHOCTM MAarHUTHOTO TOJISL BBI3BIBAET IEPEMEIICHHME JIMH3bl B BEPTUKAIbHOU
IJIOCKOCTH U Tiepe (POKYCHUPOBKY JIa3€pHOTO JIyya.

Cucrema mnepeMemieHHsi TOJIOBKM HMEET COOCTBEHHbIH MHUHHUATIOPHBIN JIBUraTellb,
MPUBOJIAIINM B IBHKEHUE KAPETKY MPU MOMOIIH YEPBSIUHOM (MHOT 2 3y0UaToil) mepeaayu.

Hpunuun padorsr HOJI

[TonynpoBOIHUKOBBIN J1a3ep TeHEpUPYET MAJOMOUIHBIA HH(QpaKpacHbIM Jyd, KOTOPBIN
NIOMAIaeT Ha OoTpaxaroliee 3epkano. CepBoaBUraTeNb IO KOMaHAaM, MOCTYAKOIIMM OT BCTPOCHHOTO
MHUKpPOIIPOIIECCOPa, CMELIAET MOABIKHYIO KapeTKy C OTPa)karolIUM 3€pKajioM K HY>KHOM JJOPOKKE Ha
KOMMAaKT-Aucke. OTpakeHHBIH OT AMCKA JIyd (OKYCHPYETCS JIMH30M, pacloIOKEHHON MOA JMCKOM,
oTpakaeTcs OT 3epKaja M IIOMaJaeT Ha pas3AeNuTeNbHYI0 MNpu3My. PazgenurenbHas mpu3zma
HampaBisleT OTPAXKEHHBIM Jyd Ha Jpyryro (GOKYCHPYIOIIYIO JIMH3Y. OTa JIMH3a HalpaBiseT
OTpPaXEHHBIN JIyd Ha (OTO JNaTUMK, KOTOPBHIN NpeoOpa3yeT CBETOBYIO SHEPIUI0 B AJIEKTPUUYECKUE
uMIynbebl. CUrHaibI ¢ GpoToAaTYMKa AEKOAUPYIOTCS BCTPOSHHBIM MUKPOIIPOLIECCOPOM H TEPEaloTCs
B KOMIIBIOTEP B BUJIE€ JAHHBIX.

—_— \’Y"”’,l‘u
i - -
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Pucynok 47 - CTpykTypHasi cxeMa ONTHYECKOH IOJI0BKH Pucynox48 - Onruyeckas

B cooTBercTBUU C 3TOMN CTPYKTYpPOH MOYKHO BBIJICIUTH TP OCHOBHBIE TPYIIIBI
HeucnpasHocTeit HO/I:
* MEXaHMYeCKHE HEHCIPaBHOCTH;
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*  HEHCIPABHOCTHU ONTHYECKOIN CHCTEMBI,;
*  HEHCHIPABHOCTH 3JIEKTPOHHBIX KOMIIOHEHTOB.

Mexanuyeckue HercnpaBHocTH cocTaBisitoT 80...85% oOuiero yucna HeucnpaBHocTel. Mx
MO>KHO pa3JIeIUTh Ha HECKOJIBKO OCHOBHBIX TPYIIII:

* OTCYTCTBHME CMa3KH TPYLIMXCS YacTeH;

*  CKOIUICHHUE MBUIM U T'PSI3U HA MOJBMXXHBIX YaCTAX MEXaHU3Ma TPAHCIIOPTUPOBKH JIMCKA;
* 3acanuBaHue (PPUKIIMOHHBIX ITOBEPXHOCTEH;

* HapyllEHUs PETyJIUPOBOK;

* MEXaHUYECKHUE MOJOMKH JIeTajlel TPAaHCIIOPTHOIO MEXaHU3MA.

OrcyrcTBUE cMa3Kku NpUBOAUT K TOoMy, 4yTo CD-ROM c¢ TpyaoM BBITaJKHMBAaeT KapeTKy ¢
JTUCKOM. B mpocThIX MexaHu3Max, Ilie KaXKIbli AJIEMEHT BBIMOJIHSAET HECKOIBKO (DYHKIUH, OTCYTCTBHE
CMa3Ky NpPHUBOJIUT, HANpUMeEp, K 3aKIMHUBAHHMIO 3aMKa KAPETKM U MCKIIOYAaeT BO3MOXHOCTD
ucnonb3zoBanuss CD-ROM.

CkorieHre TbUIM U TPA3H Ha MOJBHYKHBIX YacTSX, OCOOCHHO Ha Kpasx MOJBMXKHBIX Cala3zok
KapeTKH, JeNaeT MPAaKTUYECKH HEBO3MOXKHBIM 3amupaHue MexaHu3ma, u B pesynbrare CD-ROM
MOCTOSIHHO BBIOPACHIBAET JTUCK.

3acanuBanue (PPUKIIMOHHBIX MOBEPXHOCTEH MPUBOIUT OO K OCTAHOBKE MEXaHM3Ma KapeTKH
B MPOMEKYTOUYHBIX IMOJIOKCHUSAX, OO0 K TMPOCKAIh3bIBAHUIO TUCKAa BO BpeMs BpameHus. U 1o u
npyroe aenaer ucnoib3oBanre CD- ROM neBo3MmoxHBIM. K mogoOHOMY pe3ynbTary NMPUBOAUT U
HapyIlIEHUE PETYIUPOBOK TPAHCIIOPTHOTO MEXAHU3MA.

OtcyTCTBHE CMa3Kud MEXaHM3Ma MPHUBOAUT K TOMY, UYTO JHMCKOBOJ C TPYIOM BBITAJIKMBAET
JTUCKOTIPUEMHUK C JIUCKOM. llemecooOpa3sHO NepHOJUYecKd CMa3blBaTh JUTOJIOM TPAHCIIOPTHBIN
Mexann3M auckosoga CD-ROM

HencnpaBHOCTH ONITHKO-)JIeKTPOHHON CHCTEMbI CHUTHIBAHUS HHGOPMALIMH.

Hecmotpss Ha HeOounblime pa3Mepsl, CUCTEMa 3Ta - OYEHb CJOKHOE M TOYHOE ONTHYECKOE
ycrpoiictBo. [lo yacToTe MosIBIEHUS B TEUEHUE MEPBBIX MOJIYTOpPaA-ABYX JIET IKCIUIyaTallud OTKAa3bl
onTtuyeckoil cucreMsl cocTaBisoT 10...15% ot ob1iero uncia HeucnpaBHOCTEH.

OCHOBHBIMH YaCTSIMU CUCTEMBI SBISAIOTCS (cM. PucyHok48):
* CEepBOCHCTEMA YIPaBJIEHUS BpallleHUEM JINCKa,
* CepBOCHCTEMA MO3ULIMOHUPOBAHMS JIA3€PHOTO CYUTHIBAIOILIETO YCTPONCTBA;
* cepBOCHCTEMA aBTO(OKYCUPOBKU;
*  CEepBOCHCTEMA PaJUajIbHOTO CIEKEHUS;
* CHCTEMa CUYUTHIBAHUS,
* CX€Ma yNpaBJeHHs JJa3ePHBIM JHUOJIOM.
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CepBocucreMa ynpaB/ieHHsl BpallleHHeM JNCKa 00eCleYrBaeT MOCTOSIHCTBO JIHHEWHOMN
CKOPOCTH ABUKCHHUA JOPOKKH CHUTBIBAHWA HAa JUCKEC OTHOCHUTCIIBHO JIA3CPHOIO IISATHA.

XapaKTepHI)IMI/I IMPpU3HaKaM HCUCIHPABHOCTU ABJISAIOTCA 100 OTCYTCTBHUC BpalllCHUA OUCKA,
an60, HA00OpOT, Pa3rOH 10 MAKCHMAIbHOW CKOPOCTH BpalieHus. [Ipu TOMBITKE U3BATH TUCK C
IMOMOIIBIO OPraHOB YIIPABJICHUA KAPCTKA OTKPBIBACTCA C BpallarOIIMMCA Ha Hel JUCKOM.

XapakTepHbIMH NPU3HAKAMHU HCHPABHOH PadOTHI SBISIFOTCS YETKO MPOCIICKUBAIONTUECS
¢bazbr:

* CTapT W pa3roH BpallleHUs JHCKa;

*  YCTaHOBHBIIMICS PEKUM BpalllCHUS;

*  HWHTepBaJ TOPMOXKEHHUS JIO MOJTHON OCTAaHOBKHU;

* CbeM JHCKa JIOTKOM KapeTKH U BBIHOC €r0 HapyxKy u3 auckoBoga. CepBocucrema

NMO3MIMOHNPOBAHNS TOJIOBKH CHUTHIBAHUS UHPOPMAITUU
ofOecrieunBaeT TJIABHOE IOJIBEIEHUE TOJOBKM K 3aJaHHOW JIOPOXKKE 3alHMCHU C OLIMOKOW, He
IpEBBIIIAIONIEH IOJOBUHBI IIMPUHBI JOPOXKKM B pexuUMax Ioucka TpeOyemoro ¢parMeHra
uH(GOPMAIIUK ¥ HOPMAITLHOTO BOCITPOU3BEICHHUS.

[lepemenienue TONOBKM CUYUTHIBAHHSA, a BMECTE C HEH W JIa3epHOTrO Jiyda, IO TOJIO0 JUCKa
OCYIIIECTBIISICTCS JBUTATEIIEM TOJIOBKH. PaboTa JBHraTeNiss KOHTPOJIUPYETCS CUTHAJIAMH TPSIMOTO U
00paTHOTO TEepeMENIeHHsI, TOCTYNAIIUMH C TIPOIleccopa yIpaBIICHUS, a TakKe CHUTHAIAMH,
BbIpabaThIBaEMbIMH MPOLIECCOPOM paHalIbHBIX OIINOOK.

XapakTepHbIMH NPU3HAKAMH HEUCTIPABHOCTH ABJISIIOTCS:

* OecropsI09HOE IBHYKEHUE TOJIOBKH 10 HAMIPABIISIFOIINM,

¢ HCMNOJABUXKHOCTH I'OJIOBKH
CepBOCI/ICTeMa PaaAnaJdbHOT0 CJICKCHUSA obecrieynBaeT YACPIKAHUC JIy4da JIa3€pa Ha JOPOIKKE
" OIITUMAJIbHBIC YCJIOBUSA CUUTBIBAHUA I/IH(I)OpMaI_[I/II/I.
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PaboTa cucteMbl OCHOBaHa Ha METOJE TpeX CBETOBBbIX MATeH. CyTh METO/a 3aKIH4YaeTcs B
pa3zie’IeHnn OCHOBHOIO JIy4a Jla3epa ¢ MOMOUIbIO AU(PPAKIIMOHHON PEIIETKH Ha TPU OTJEIIBHBIX JIy4a,
MMEIOLINX HE3HAYUTEIBHOE PACX0KICHUE.

PaboTocnocoOHOCTh CHCTEMBI PAJUAIBHOTO CJHEKEHHs MOXKHO IPOKOHTPOJIMPOBATh IO
M3MEHEHHUIO CUTHAJIA PacCorIacOBaHuUsl, IOCTYNAIOIIEr0 HA IPUBOJ] CIEKEHHUS.

CepBocucreMa aBTOQOKYCHPOBKH 00ECIEYMBAET TOUHYIO (POKYCHPOBKY JIa3€PHOTO Jy4a B
nporecce paboThl HAa paboUueil TOBEPXHOCTH JIUCKA.

O paboTocnocoOHOCTH CcUCTEMBl (DOKYCHPOBKM MOKHO CYIUTh KaK II0 XapaKTEePHBIM
JBYKEHUSM (POKYCHOH JIMH3BI B MOMEHT CTapTa JIMCKa, TaK U [0 CUTHAJY 3aIlyCcKa pekuMa YCKOPEHUs
JIMICKa MPH HAaX0XKJIeHUU (oKyca Jiyya ja3epa.

CucreMa CcYHMTBIBAHUS MHQOPMALMM  COJACPKHUT  (POTOACTEKTOPHYIO  MaTpully U
T depeHranbHble YCUIIUTEIN CUTHAIOB.

O HopMmanbHOW paboTe 3TOM CHCTEMBl MOXXHO CYAMTH [0 HAJIWYMIO BbICOKOYACTOTHBIX
CUTHAJIOB Ha €€ BBIXOJI€ IIPH BPAILICHUN JAMCKA.

CucreMa ynpasileHHsl JIa3epHbIM JHO0M 0OECleYMBaeT HOMUHAIBHBIM TOK BO30YXAECHUS
JMOJIa B PeKUMaXx ITyCKa IMCKA U CYUTHIBAHUS UH(DOPMAIUH.

[Tpu3HakoM HOpMaJIbHOHM pabOThI cUCTEMBI siBisieTcs Hannure BU-curnana aMminTyaoi okosio
1 B Ha BbIXO/i€ CUCTEMBI CUUTHIBAHUS.

K TpeTrseit rpymie HEeMCIpaBHOCTEH NMPUHAJIEKAT BCE NMOBPEKICHUS AJIEKTPOHHOM HAYMHKU
HOJ. HecmoTpst Ha moctaToyHO HEOOMbIION (OTHOCUTENBHO obmiero yncia aedexros HOJl) npoment
CIIy4aeB BBIXOAA U3 CTPOSL DSJEKTPOHUKU -5...10%, MOMCK HEUCIPaBHOCTEH HICKTPOHHBIX CXEM
ABJIIETCS. CAaMON TPYAOEMKOM YaCThIO PEMOHTA.

Tunossblie HencnpaHocTu HO/l u meToanka ux ycrpaneHus

MO’KHO BBIIENINTH CIIELYIOIINE TUIIOBbIE HEUCIIPABHOCTH KOMITIOHEHTOB HO/I:

* KomneioTep He HASHTU(UIMPYET HAKOIIUTENb
* He paboraer MexaHu3M 3arpy3Ku/BeIIPY3KH KOMIIAKT - TUCKA
* He npoxoasar tectst HO/I

Komnbiorep He ugentuduuupyer ycrpoiicreo HOJI, He roput cBetoanon obOpalieHus K
TUCKOBONy. BHauane npoBepsioT NMpaBUIBHOCTh YCTAHOBKM IepeMbluku "Slave" Ha coeauHuTEne
JTMCKOBO/JIA.

3areM KOHTpOJIMPYIOT HcHpaBHOCTh uHTepdelica kabens EIDE u  koppekTHOCTh ero
MOJIKJIFOUEHUS K CUCTEMHOM IIaTe KOMIBIOTEPA.

B 3axnroueHne npoBepstOT MpaBUIbHOCTh ycTaHOBKHM ycTpoiictBa CD- ROM B BIOS - Setup.
Ecnu 1 mocne 3Tux nmpoBepok JUCKOBOJ HE pabOTaeT BHIMOJIHUTH IPOBEPKY CUTHAJIOB HHTEP(EHCHOro
COEMHHUTEIS C IIOMOUIBIO ocMiuIorpada.

He paboraer MmexaHu3M 3arpy3KH/BbIIPY3KH KOMIIAKT-IHCKA

JIuCKONpUEeMHUK HE BBIIBUraeTCs NPHU Ha)kaTuu Ha kinasumly "Open" ¥ He 3alBUraeTcsi IpH
Ha)xatuu Ha knasury "Close"

Brauane mpoBepstoT mocTymiieHue HampspbkeHus +5 B nHa IC601 (mporieccop CHUCTEMHOTO
yIOpaBIEHUS TUCKOBOAOM) Ipu Haxartun kinaBumu "Open". Ilpy Haauumm 53TOrO HanpsHKEHUS
MPOBEPSIOT HAIMYUE cUTrHANIOB yripaBieHus [I3B/l Ha oOMOTKe 35eKTpoiBUraTesl.

[Ipy HanMMUYUM CUTHAJIOB YNPABIEHUS MPOBEPSAIOT UCHPABHOCTH CaMOT0 AJIEKTPOABHUraTENs: K
KOHTAKTaM JBUTATEs TTOJAKIIOYAIOT BHENTHUI UCTOYHHUK MUTAHUS TTOCTostHHOTO ToKa (9 B). Ecnu Ban
JBUTATENsl HAUMHAeT ObICTPO BpalllaThCs, MOXKHO CUUTaTh, UTO JBUTaTesb UclipaBeH. Ecnu nBurarens
HE Bpallaercs, BpallaeTcsl CIUIIKOM MEIJIEHHO WM OBICTPO HAarpeBaeTCsl, OMMETPOM IPOBEPSIOT
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conpoTuBiieHue ero oomMorok: Room=6,5 Om. B cnyuyae 3naunrtenbHoro (6osee 30%) OTKIOHEHUS
Ro6bm oT yka3aHHOTO 3HAYE€HUS 3aMEHSIIOT CaM JIBUTATEIb.

Jlanee npoBepsAIOT UCHPABHOCTh MEXaHU3Ma MEPEIBUKEHUS TUCKOMPUEMHUKA, COCTOSILIErO U3
YEepBSIUHOM Mepeaayu, MmIacTMaccoBoil 3y04YaToil peiki U caMoro TMCKOMPUEMHHUKA.

MexaHuueckre NOJOMKH JIeTaleld TPAaHCIIOPTHOI'O MEXAaHU3Ma JJOBOJIBHO YacTOE SIBJIICHUE.

JlMcKONPUEMHHUK OTKPbIBAETCS WJIH 3aKPbIBAETCS He MOJHOCTHIO

Bravane npoBepsroT HCIIPaBHOCTh TPAHCHOPTHOTO MEXaHMU3Ma, IIPH HEOOXOIMMOCTH OUHUIIAIOT
OT MBUIM W TPS3M M CMasbIBAIOT JIUTOJIOM WM JIFOOOW BSI3KOH CMa3Kkod. 3areM NpOBEPSIOT
cpabaThlBaHME KOHTAaKTHOM rpymnnsl ("Tpoiku") mpu OTKPBIBAHMM U 3aKPbIBAHUU AMCKOIIPHUEMHMKA
(Pucynok49). [Ipy HEOOXOAMMOCTH 3Ty KOHTAKTHYIO TPYIIITY PETYIUPYIOT.

JIUCKONIPHEMHHMK CAMONIPOU3BOJIbHO BbIIBUTAETCH NIPH MOa4e MUTAHUS HA IMCKOBO/

He mnpoucxoautr 3amupaHusi AUCKONPUEMHHKA BCIEICTBUE HEUETKOro CpabdaThIBaHUS
KOHTakTHOU rpymiibl ("Tpoiku"). [Ipu HE0OX0AMMOCTH 3Ty KOHTAKTHYIO TPYIINY PEryJIUPYIOT.

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

OCHOBHBIMHU TPUYMHAMH 3TUX HEUCIIPABHOCTEH MOTYT OBITh CJIEIYIOIIHUE:

. OTCYTCTBYET BpalllEeHUE IUCKA U CKOPOCTh BPAILEHUS OTJINYAETCAd OT HOMUHAJIbHOI;

* orcyrcTByeT nozunuonuposanue JII'C;

* OTCYTCTBYET JIa3€pHBIN JIy4 UM €r0 MHTEHCUBHOCTh HETOCTATOYHA;

* OTCYTCTBHE CUHXPOHHU3UPYIOLIUX CUTHAJIOB IUCKOBOA;

* He paboTaeT cucTeMa aBTo (POKYCHPOBKH JIyda Ja3epHOTo JHUOAA;

. HEUCIPAaBHOCTh Liened nuranua+S wim +12 b Ha 31eKTpOHHOH IIaTe QUCKOBOJA WIIU
HEUCIPAaBHOCTh KOMIIOHEHTA Ha IIaTe.

NHTeHCHBHOCTD J1a3ePHOIO JIy4a HeI0CTATOYHA

Ipusnak:

[TpuBox mocne mnomyrona-rona paboThl (Kak MpaBUJIO, Cpa3y IOCIe OKOHYAaHUS CpoKa
rapaHTun) nepecraet yntarb CD nucku nmm qucku ¢popmara DVD. OOGpiyHO npoGiieMa nposiBiseTcs
IIOCTEIIEHHO.

CHayasia HaUMHAIOT IJIOXO YUTAThCS MEpe3anytCchiBaeMble AUCKU OJHOTO U3 (popMaToB, MOTOM
IPUXOJUT OYepesb IJIOXOro YTeHUs oAHOopa3oBbiX 001BaHOK CD-R mim DVD-R u B koHIIE KOHIIOB
MPUXOJUT OYEPEb IITAMIIOBAHHBIX JIUCKOB 3aBOJICKOTO U3TOTOBJICHUS.

PeMmonT:

[IpoGnema, kak NpaBUIIO, HE CBs3aHA C 3arpsA3HEHMEM ONTHUYECKON CHUCTEMBI NPUBOA.
3arpsi3HEeHHas JIMH3a M IOJIYIPO3payHOE 3€pKajo, HaxoJslleecs IOJA HEHW OJMHAKOBO yXyIUIAlT
Ka4ecTBO YTE€HHUS 000MX TUIOB HOcUTeNeH. B unrtaromieil rosioBke yHUBEpCalbHBIX KOMOO -ITPUBOIOB
YCTAaHOBJIEHO JABa Ja3epHbIX MoAyid. OAMH W3 HUX HCIOJB3YETCS JUIsl YTEHWS M 3allUCU JIUCKOB
cragnapra DVD, npyroii - aiigs CD nuckoB. Co BpeMEHEM MOXKET NMPOU3OUTH YMEHBILIEHUE SPKOCTU
CBEUYEHUs OJHOTO U3 JIA3EPOB.

HeGonpie mnoJacTpoeyHble pE3UCTOPHI, YCTAHOBIICHHBIE HEMOCPEICTBEHHO Ha TOJIOBKE
PETYIMPYIOT TOK 4epe3 Ja3epHbI AMOJ W, W3MEHAS MX HOMHHAJ, MOXKHO B HEKOTOPBIX Ipeaenax
MEHSATH SIPKOCTH JIA3EPHOT0 U3ITYYECHHUS.
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3amanmue

Hapucyiite 06001eHHBIH anropuT™ norcka HeucnpasHocteit HO /I

IIpakTHyeckas padora 32

IIpenocTopoKHOCTH NP NPOBEICHUH PEMOHTHBIX padoT
TeopeaneCRnﬁ MaTepuaJl

PemonT BHIeoMmoHuTOpOB (B manbHeimem BM) mpencraBiser coO0d JOCTaTOYHO CIIOKHBIN
PO -IIecc, UMEIOIUI CBOM crienuduueckre 0COOEHHOCTH, HO MPH €ro MpOBEACHUH, KaK U IpU 000U
apyroii pabote, cienyer 00s3aTeNbHO MPUACPKUBATHCS NMPABWII TEXHUKH OezomacHocTH. OOmme
MOJIOKEHUS TEXHUKU 0€30MacHOCTH MO paboTe C ANEKTPOYCTAaHOBKAMHU MOIPOOHO OMUCAHBI BO MHOTHX
U3JIaHUSX, 110 3TOMY Mbl OCTAHOBUMCS TOJBKO HAa MOMEHTAaX, OTHOCAILIUXCS K HallleMy MpPEeAMETY —
BM.

BM — 510 u3genue, B KOHCTPYKIIMA KOTOPOTO MPUCYTCTBYET JEIHMKATHAS JETANb OOJBIIOTO
pasmepa u3 crekna — DJIT. DTo 00CTOATENBCTBO TpeOyeT OT pPabOTAOIIEro IOBHIIICHHOMN
OCTOPOKHOCTH Ha BCEX dTamax peMOHTa U TpaHcrmopTupoBku BM. Cnexyer uzberaTh pe3kux yaapoB
Kak B obnactu ropno Bunbl DJIT, Tak u mo ee skpany. Camoe uyBcTBUTENbHOE MecTo DJIT — 370
TOPJIOBHHA, T/Ie YCTAaHABIMBAETCS OOBIYHO MaHENb ¢ BUACOyCUINTeNsIMU. HeocTopoxkHOe CHATHE ATOU
naHenu Ui OOKOBOM yaap Mo Hel MOXKET MPHUBECTH K motepe Bakyyma B DJIT. DTo He omacHO ans
paboTaroniero, Ho MpUBOAUT K HeoOxoaumocTu 3ameHbl DJIT. TloBpexknenue skpaHa mpHu yaape
MOJKET NPUBECTU K OOpa30BaHMIO MHOXECTBA MEJIKHUX OCKOJIKOB CTEKJa, KOTOpBIE MpPEICTaBISIOT
ormacHoOCTh s pabotaromero. Kpome toro, ciemyer obeperaTh MOBEPXHOCTh dKpaHa OT IIaparvH,
KOTOpBbIE BO3HUKAIOT OT €€ KOHTAaKTa C TBEPJAbIMM IpPEAMETaMU WM, HalpuMep, NECUWHKOW Mpu
HENPaBWJILHOM TpaHCIIOPTUPOBKE WM IpoBeAeHUH padoT. Takue napamnuHbl OyqyT CHJIBHO MELIaTh
nosib3oBarento BM, a ux ycrpaHeHHe NMPaKkTUYECKH HEBO3MOXKHO, TaK KAaK HE YAAaeTcs BOCCTAaHOBUTH
AHTUOJIMKOBOE MMOKPBITUE MTOBEPXHOCTH SKpaHa.

Ocoboe BHHMMaHHE cleayeT OOpaTHTh Ha Haauuue B BM BBICOKMX HampshKeHHMH, KOTOpbIE
IPECTaBISIOT ONACHOCTD AJIsl pabOTAaroIero, eCTECTBEHHO, Hal0 n30erath ¢ HUMM KoHTakTa. C 3TUMHU
HaNpsDKEHUSIMH MOYKHO CTOJIKHYThCSL B Oyioke mutanuss BM, rne ux BenmuumHa coctasiser 220 B
nepeMeHHoro HampsbkeHus, 350 B nocrosaHoro u 10 600 B nMmynscHOro, a Takxke B 0JI0Ke CTPOYHOMN
pasBeptku 1 Ha DJIT — 6 kB u 25 kB. BenencrBue oTHOCUTENBHO OOJBIION €MKOCTH YCKOPSIIOIIETO
anek-tpoga OJIT M BecbMa BBICOKOIO HANpsDKEHMsT HAa HEM DHEprus 3apsiia  OKa3bIBaeTCs
3HAUUTENBHON U JJOJTO coxpaHsercs. [Ipu Bo3aelicTBUM BBHICOKOIO HANpsDKEHUs, KaKk IMPaBUIIO, Yepes
METAIIMYECKUM MHCTPYMEHT Ha PYKH pabOTarolIero, MpoUCXOAST CaMONPOM3BOJIbHBIE COKpAICHUS
MBIIII, YTO HNPHUBOJUT K PE3KUM JBHXKEHUSAM pyK. CIIECTBHEM 3TOr0 MOTYT OBbITh 3aMbIKaHUS Ha
mate BM win MexaHudeckue MOBpPeXICHUs, a IJisi pabOTaroIero MmocjiaeJACTBUSI MOTYT OBITh OoJiee
Cepbe3HbIe, BIUIOTH /10 3JIEKTPUUECKOT0 HIOKA.

BrlnieckazanHoe mpeaycMaTpUBaeT BBIMOJIHEHHE €Ile OJHOIO IOJOXKEHHS MpaBWJl TEXHUKU
6e301macHOCTH — paboyee MECTO JOJKHO OBITh OPraHU30BaHO JIOJKHBIM 00pa3oM, a UMEHHO: CTOJ
JIOJKEH OBITh MPOCTOPHBIM [UIS BOBMOXKHO YJJOOHOTO pacroyioskeHust BM, n3mepuTensHbIX TpuO0poB
U HMHCTpyMeHTa. JIOJKHBI OBITH NMPEAyCMOTpPEHBI MOACTaBKM uid (ukcanuun BM B pazmuuHbIX
MOJIOKEHUAX, 00€CIIeUNBAIOIINX YAOOHBIM JOCTYI 7151 KOHTPOJIS ¥ 3aMEHBI JieTajleH.

Taxue Mepbl TOMOTYT U30€XKaTh BO3MOXKHBIX MeXaHHuecKuX nopexaenuit JIT u mat BM B
X0/Ie PEMOHTHBIX PadoT.
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3aganmne: CocTaBUTH MOJIOKEHUE MTPABHI MPEAOCTOPOKHOCTH IPU MPOBEICHUH PEMOHTHBIX paboOT

IIpakTuyeckasi padbora 33 Cxembl noakawdenus IJIT u meToanka ee pemoHTa

3anaHne COCTABUTb MOJCIIb U OIIMCATb MECTOAUKY YCTPAHCHU S HeHCHpaBHOCTCfI 110 Hpe,Z[HOH(eHHOﬁ

CXEMC
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BHEWHEE NPOABNEHME

HEMCNPABHOCTEM

v

OFHAKOMITEHUE (M3YMEHWUE)
C NPUHUWNOM PABOTSI
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¥

¥

NO CXEME INEKTPUHECKON
CTPYKTYPHOW
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MOHTAXHOH

|

1

|

v

W3YHEHUE BIAUMOCBH3EN
MEXQY HAUBONEE BEPOSATHLIMM
Hsucmaanuun BNOKAMM

CNPEAENEHWE HAMBONEE
BEPOSFITHbIX HEMCNPABHbBIX
B/IOKOB (MOAYITEW)

¥

BU3YASEHBI OCMOTP
NOQO3PEBAEMbIX B
HEUCNPABHOCTM BNOKORB

A)

BLIEOP METO[OB NOUCKA
HEWUCNPABHOCTEN

¥

COCTABNEHUE ANTOPHUTMA
NOUCKA HEUCNPABHOCTEW

v

‘ HEPABHOCTEV

NOCTPOEHUE TABNULIbI
SYRKLIMOHANGHOCTA

KOHTPONb MOCTOARHbLIX
(NEPEMERRLIX) HANPSKE R

B HEMCINPABHBGIX ETOKAX

v

AHANM3I PESYNLTATOB
KOHTPONSA HANPSDKEHUIA

*

YCTPAHEHWE BbIFIBfIEHHbBIX
HEWCNPABHOCTEW B BIIOKAX
(MOAYNAX) BOKOB

¥

KOHTPONb
PABOTOCNIOCOBHOCTU
YCTPOWCTBA W EID PEIY/IMPOBKA
(NPW HECEXONMMOCTH)

v

METPONOMYECKASR NOBEPKA
YCTPOWCTBA

+

O®OPMNEHUE 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 npegnaznauen aist:
* TIONy4YeHHUS MUIO000pa3HOrO TOKAa B CTPOYHBIX OTKIOHsommMx Katymkax OJIT,
HEOOXOUMOTO ISl OTKJIOHEHUS JIEKTPOHHOTO JIyya M0 TOPU30HTAIIN;
* TMOJy4YeHHE BBICOKOTO yckopsmomiero (mo 30-40 kB) wHampsokeHUN TUTaHUS
yckopsitomero anoaa (A3)9JIT.

VYnpaBieHue IUIOTHOCTBIO MOTOKA AJIEKTPOHOB M, COOTBETCTBEHHO, SIPKOCTBIO CBETSIIEHCS
TOYKM Ha DJKpaHe MPOU3BOJIUTCS TIpy0O YCTaHOBKOW BENIMYUHBI HampsokeHuss A3, TUIaBHO -
PEryJIUpOBKOM, TOCTYMHON OMEpaTopy, MyTeM U3MEHEHHS TOCTOSTHHOTO HAIPsHKEHUS MOJaBaeMoro Ha
MOJIYJIATOP, @ MOIYJISIUS SPKOCTH IS TTOJTYICHUS U300paKEHUS Ha PacTpe C MOMOIIBIO IEPEMEHHOTO
WJIM UMITYJIbCHOT'O HAIPSDKEHUS Ha KaToIe.

IpuHIUN nosyyeHus: NUJI000PA3HOT0 TOKA B CTPOUYHBIX OTKJIOHSIIOIIMX KAaTYIIKaX COCTOUT
B 00pa30oBaHWM JTUHEHHO HApACTAIOMIET0 TOKA Yepe3 MHAYKTUBHOCTH KATYIICK MPHU TOJave Ha HHUX
MPSIMOYTOJIBHOTO UMITYJIbCA HATIPSKEHUSI.

WNneanu3upoBanHas cxema, MpUMEHsieMas sl peaii3alldy 3TOTO MPHUHIUIA, MPUBEICHA Ha
Pucynok 1, rae L — unayktuBHOCTh cTpouHbiX Katymiek OC, C — coOcTBeHHas eMKOCTh KaTymiek, R
— WX aKTUBHOE COMPOTHUBIEHUE, a (hopMa HAMpsHKEHUM U TOKOB B CXeMe Moka3aHa Ha PucyHok 1,
CIpaBa.
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Pucynok 61 - Uneaau3upoBaHHasi cxeMa MOJIy4YeHHsI MAJI000PA3HOr0 TOKA U €€ OCHUIOTPAMMBbI

ITpu 3ambixanuy kiaroya K B HauanbHbIM MOMEHT BpeMeHH (t=0) K KaTyliKam IpHUKIabIBacTCs
HaIpsDKEHNE MCTOYHMKA NuTaHus E ¥ HauMHaeTcs JIMHEHHOe HapacTaHue ToKa B HuX. Ilo mcredenun
BPEMEHH, PaBHOIO MPUMEPHO IMOJIOBUHE MepHoja mpsmoro xona paspepTku (Tm/2) Tok B kaTymikax
jgocturaer 3HadueHHs +1 M kiaod pasmbikaroT. IIpm 3ToM 3a cueT 3amaceHHOM B MarHUTHOM IIOJIE
sHeprud B KoHType LC BO3HHMKAIOT YAapHbIE CHHYCOMAAJbHBIE KOJICOAHUS C TEPUOJIIOM,
OIpesesieMbIM PE30HAHCHOM 4acTOTOM 3TOro KOHTypa. I1o ncreueHnn mosioBUHBI BpEMEHH NEPUOIA
stux KoseOanuit (Tox) »Heprus MarHUTHOTO IMOJIST KaTyHIeK MEPEeXOAUT B SHEPTHIO AIIEKTPUYECKOTO
nosii B KoHJeHcatope C U eclii B 3TOT MOMEHT CHOBa 3aMKHYTh K04 K, TO MCTOUHUK NUTaHUS
LIYHTUPYET KOHTYp M CpbIBae€T BO3HUKIIME B HEM KojeOaHMs, a TOK B KaTylIKaX H3MEHHUT CBOE
HalpaBjeHUE U CTaHET paBHbIM -I. 3aTeM TOk Oyzaer JMHEHHO HapacTaThb U A0 MOMEHTa BPEMEHH,
KOIrZla OH JOCTUTHET HyJs, NIPOMCXOIUT BO3BPAT DHEPIMM, 3allaCEHHOW B KAaTyIIKaX, B MCTOYHUK
MIATaHUS.

Ynpasnsioiiee
HanpshkeHue oT
OydepHoro
yeunurensi

Pucynok 62 - TunoBasi cxemMa no/iy4eHusi NUJI00pa3HOro Toka



TumoBast cxema moONy4YeHHS MNWIOOPA3HOIO TOKAa pabOTaeT CIEAYIOIUM 00pa3oM.
HMnynbchl yrpaBieHHsl OT 3aJarollero TeHeparopa CTPOYHOM 4acTOThl YCHUIIMBAIOTCS OydepHbIM
KackaJioM M uepe3 coriacyrouuii tpanchopmarop Tp momaroTcs Ha 0a3zy Tpaniuctopa YT.
[TonoxxurenbHOE HaANpsDKEHHWE Ha 0a3e COOTBETCTBYET OTKPBITOMY COCTOSIHHIO TPaH3UCTOpa, a
OTPULIATENIHOE 3aKPBIBAET €TO.
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PI/IC)’HOK 63 - OCIII/IHJIOFpaMMBI THIIOBOI CXeMBbI MOJIYy4YCHHUS HHJ’IOGP&C{HOFO TOKa

Bo BTOpoif TmoNOBMHE Tepuoaa TPSIMOTO XOJa pa3BepTKH TOK MPOTEKAeT dYepes
OTKJIOHSIIOIIME KAaTymku W mepexon K-D TpaH3WCTOpa, €ro HapacTaHue MPEKpaInaeTcs
3aKpbIBAaHUEM TpaH3UCTOpa. B 3TOT MOMeHT B konebarensHOM KoHType LC BO3HUKAIOT

139 cBoOOIHBIE KONIEOAHUS U 110 UCTEUSHUH OJIOBUHBI UX NIEpro/a, Korna HanpspkeHue Ud MeHsieT
HOJISIPHOCTB, OTKpBIBaeTcs Anoa D, obecnieunBas mpoBOAUMOCTD KIIFOYA B JPYTOM HAIPABICHHH.

IIpu »TOM TOK uepe3 KaTymiku (i) TakkKe MEHsSeT CBOE HalpaBleHHe U OT
MaKCHMaJIbHOTO OTPHUIATEIHHOTO YMEHbINIAETCS 10 BEJIUYMHE [0 HYJS,
OJIHOBPEMEHHO IPOUCXOJUT BO3BpAaT SHEPrUM MArHUTHOIO IIOJIsI, 3allaCeHHOM B KaTyllKaX, B
UCTOYHUK muTaHudA. [Ipm oTpuumareapbHOM HampsHKEHMM Ha KoJuleKTope depe3 nepexon K—b
TPaH3UCTOpa TaKXKe MPOTEKAaeT HEKOTOPBIM TOK, MOTOMY 4epe3 KaTyIIKH TeYeT CyMMapHBIH TOK
paBHbIi [=1"+id.

W3noxeHHble OpUHOUNBL  (OPMUPOBAHUS MHWJIOOOPA3HOTO TOKAa U IOJYYEHHs] BBICOKOTO
HaANPSDKEHUS PEaTM3yI0TCs B TUIIOBOM CTPYKTYPHOM cxeMe 0JI0Ka CTpO4HOH pa3BepTku PucyHok63.

JluarnocTuka u pemoHr y3iaa CP

Juarnoctuky y3na CP nosiesHo nposectu 0 NepBoro BkiroueHus BM.

BrInorHUTE 0YUCTKY OT MBUTH JeTaneit y3na u B nepByro ouepens TIKC (Tpanchopmarop
Huonno-Kackannbiit CTpodHbIil)

[TponsBecTn OCMOTp MEYATHOW IUIATHI B 30HE CHJIOBBIX 3JIEMEHTOB M MOIMYTHO ONPEAEIISIOT
COOTBETCTBUE THUIY OJOK-CXEMBI, CIIOCOO BKIIIOUEHHUS KIIIOUEBOIO TPAH3UCTOpa U JeMI(pEPHOTo
JIN0J1a, a TAK)KEe BBISICHSIOT, KAKUM 00pa30M I0/1aeTCsl MUTAHHUE B CXEMY.

[TpakTHUecku Takylo MPOBEPKY OCYIIECTBISIOT CIAEAYIOIIMM 00pa3oM. OTKIIOYAOT BBIBOJ
nutanus TJIKC B+ or cxem mnuTaHusi Ha TME4YaTHOM IIIaTe, Pa30pBaB COOTBETCTBYIOIIYIO
MEPEMbIUKY B 3TOM LIE€NH, WIH BBINAasAB, OOBIYHO MUMEIOUIMIICS B e MUTaHUs BBIXOJHOTO KacKaaa
Jpoccenb GUIBTPa, 3aTeM MOAKIIOYAIOT ero K UCTOUYHUKY MHUTAaHUS C HampsbkeHuem 12 — 24 B.
OtuM pocturaercs 3pQPeKT CHUKEHHS BO MHOTO pa3 paccenBaeMoi Ha TPAH3UCTOPE MOIIHOCTH, —
OHa OyzeT Huxke aonycTuMoil gaxe npu padore Ha T/IKC ¢ KOpOTKO3aMKHYTBIMU BUTKaMH. 3aTeM
BKJTIOYAIOT NMUTAaHUE U OCUMIIIOrpadoM KOHTPOIUPYIOT (JOPMY CUTHAJIA HA KOJUIEKTOPE KIFOUEBOTO
TpaH3UCTOpa — OHA JOJDKHA OBITh MOXOXKEH Ha MUIOOOPa3HYI0 M JOJDKHBI IPUCYTCTBOBATh
UMITYJIbCBI OOPaTHOTO X0/1a B BUJIE Y3KUX IOJIOKUTEIBHBIX MTOJYBOJIH CHHYCOU/IBI.

Ecnu Ha paccMaTprBaeMoil KapTUHE B MPOMEXKYTKaX MEXIY UMITyJIbCaMH 0OpaTHOro X0/a
IPUCYTCTBYIOT JPyTrU€ CUTHAJIbl, HAIIOMUHAIOIINE KOJIEOAHUS, 3TO CBHJETEIBCTBYET O HAIUYHU



KOPOTKO3aMKHYTBIX BUTKOB B 0JIHOM n3 00MoTOK TJIKC mnam HEIOCTaTOYHOM HACHIIICHUH TOKA B
0a3e KIHYEeBOro TPaH3UCTOPA.

HaiineHHble py 3TOM HEUCIPABHOCTH YCTPAHSIOT 3aMEHOM COOTBETCTBYIOIIUX 3JIEMEHTOB,
IIOCJIE 4YEro IMPOU3BOAAT BOCCTAHOBIIEHHE CXEMBI, T. €. CHUMAKT YCTAaHOBJICHHBIE BO BpEMs
IIPOBEPKU KOHJEHCATOPBI, YCTAHABIIUBAIOT BHINIASHHBIE IIEPEMBIYKH U T.1.

Ha oxoHuarenpHOM 3Tare Npou3BOAAT IPOBEPKY IEUCTBHUSA BCEX OpPraHOB YIPABICHHS Ha
nepeaHeil nmaHenu BM M perynupoBKy HEOOXOAMMBIX HOJCTPOEYHBIX 3JIEMEHTOB Ha IUIaTe.
Heo6xonumeiM 3Tanom npoBepku y3na CP sBiseTcs KOHTPOJb TEIJIOBOI'O peKUMa KIHOYEBOIO
TPaH3UCTOPA, KEJNATEIBHO B TEUEHNE OJTHOTO Yaca.

IIpakTnyeckas padora 35
Ocob0enHocTH yCTpOICTBA y3/1a KaApoBoi pasBepTku BM. Meroauka peMoHTA
y3J1a KaapoBou passepTku BM

V3en kaapoBoit pazBeptku (KP) BM cuyxut s nutaHus KagpoBBIX  KaTYIIEK
oTksoHstoEel cuctembl DJIT mui1006pa3HbIM TOKOM.

V3en KP He sBisieTCs SHEPreTUYECKU HAINPSHKEHHBIM YCTPOHCTBOM — B HEM HET BBICOKHX
HANPSDKEHUH U MOLIHBIX UMIYJIbCHBIX TOKOB, IO 3TOM MPUYMHE HEUCIIPABHOCTU B HEM BO3HUKAIOT
peaKo ¥ 0ObIYHO U3-3a CTAPEHUS JIEMEHTOB UM HEOCTOPOKHOCTH IIPH PEMOHTE.

Cxema CoAepKUT CIEAYIOIINE SJIEMEHTHI:

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

e peryaupyemblii HanpspkeHueM ycunutens nisl (RAMP CEN);

* okoHeuHslil ycunutens (POWER AMP);

*  JIOTIOJIHUTENBHO YCHUJIMTENb MMITyJabca obpaTHoro xozna (PUMP UP), xoropslii 3apspkaeT

KoHzieHcaTop C4 M MOAKIIOYAeT ero K LENsM MHUTAaHUS BBIXOJHOIO Kackaaa, oOecreynBast

IIOYTH [JBYKPATHOE IOBBIIICHHE HANPsIKEHUS B Hadaje NPSAMOrO XOAa pa3BEpTKU W,

COOTBETCTBEHHO, BBICOKYIO JTMHEHMHOCTD;

* llens oOpartnoit cBsa3u Cl11, Roc -o0ecnednBaer crabmin3anuio Ko3QUIeHaT yCHUIeHNs

YCUJIUTES.
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PucyHox6S - Tunosasi npuHUMIIMAJBHASA cXeMa 0JI0Ka

KaJApoBoil pa3BepTku /Auarnocruka HeucnpaBHocrei B y3jie KP

Hedextrr B y3me KP, kak nmpaBmiio, TMarHOCTUPYIOTCS MO M300paKEHUIO HA PacTpe U UMEIOT

CHEAYIOLIME TPU3HAKU:

* HaOmiomaercst sipkas TOHKas TOPH3OHTajbHas IOJIoca HA HKpaHE, 4YTO TOBOPUT 00
OTCYTCTBUH Pa3BEPTKHU.

* Pactp nosHOCTBIO 3aIOJIHSIET 3KPaH, HO OTCYTCTBYET CHHXPOHHU3ALIMS.



* Ha ycroitunBoM pactpe mpu pabOTe TECTOBBIX NPOTrpaMM HaOIIOJAIOTCS HCKaKEHUS

JIMHEMTHOCTH 10 BEPTUKAIH.

He pabotarot perynaropsl pazmMepa U MoJI0KEHHs 110 BEPTUKAIN WIA HE COOTBETCTBYIOT

BKJIIOYEHHOMY pexumy. [lonck HencnpaBHoctei B y3iie KP HaunHaroT ¢

1. TpoBepKHU NUTAIOIIKX HANPSKEHUM

2. KOHTpOJIA TeMIlepaTypsl Kopiyca MukpocxeM . Pabouas temneparypa MC, Bkitouaronmx B
ce0s BeixomHou ycwmmrens (TDA1175, TDA1675, TDA4866), MoxeT OBITh JOBOJIBHO

BBICOKOM, HO He JoiikHa npeBbimath 70°C.

B ciyyan mosiHOro OTCyTCTBUSI Pa3BePTKH HAa pacTpe, MPOBEPAIOT paboTy 3aqaromiero
reHepaTopa, KOHTPOIHUPYs ocuUuiorpadoM CUTHANl Ha BpeMsA3aJatolleM KOHJEHCAaTOpe U Ha BXOJIe
BBIXOJIHOTO yCHJINTENA. ECiM 3TH CUTHaiIbl NPUCYTCTBYIOT, TO MPOBEPSIOT MPOXOKIACHUE CUTHAJIA
IIUJIBl YE€pe3 BBIXOAHOW YCUIIUTEND A0 pa3beMa NOAKIIOYEHUS OTKIOHSIOMEH CUCTEMBI. BO3MOKHBI
OOpBIBBI B Pa3leIUTEIbHOM KOHACHCATOPE HIIM PE3UCTOpPE OOpaTHOW CBS3M MO TOKY, a TaKXkKe
HEUCIIPAaBHOCTh BbIXOAHOro ycunurens B C.

IIpu oTcyTcTBUM CHHXPOHM3ALUMH MPOBEPSAIOT IPOXOXKACHUE CUHXPOUMIIYJIbCa 0 BXOAa
B MC 3aparoiiero renepatopa, BO3MOXKHO, UMEETCSI HEUCIPABHOCTD B Y3JI€ YIIPABIICHHUS.

HckaxxeHusi JTMHEHHOCTH MO BEPTHKAJM OLIEHHUBAIOT MO H300paKEHUIO IpPHU 3aIyCKe
TECTOBBIX NMPOTPaMM, I YETO UCTIONb3YIOT U300paKEHUE CETKHU.

Bonbmiass 4yacTb TakMX MCKOKCHHHA TMOSIBISIETCS H3-32 JE(EKTOB SJICKTPOITUTHUYECKHX
KOHJEHCATOPOB B IeMNsAX BoJbToq00aBkH (C4) mnu B 3amatoniem reneparope (C2)- KoHaeHCATOPbI
TEPSIFOT CBOIO HOMUHAJIBHYIO €MKOCTb WJIU TOSBIISIETCS TOK YTEUKH.

OcrajibHbIe HEUCIPABHOCTH, CBS3aHHBIE C OTCYTCTBHEM JIEHCTBHS pEryJUPOBOK Ha
NepeIHEeN MaHeNM MpU MONBITKE U3MEHEHHUs pa3Mepa pacTpa MO BEPTHKAIU WIM €r0 CMEUICHUs
MOTyT OBITh BbI3BaHBI Je(ekTaMu COOCTBEHHO MOTEHIIMOMETPOB HIIM HEUCIPABHOCTSMHU B Y3JI€
YIIPABJICHUS.

B sTOM cityyae mpoBepsItOT COOTBETCTBYIOIYIO LIETh € IIOMOIIBI0 OMMETPA, KOHTPOJIMPYIOT
HaNpsOKEHUs BOJIBTMETPOM MITH OCLIMIUIOTpadoM U ONpeAessItoT HEUCTIPABHBIN 3JIEMEHT.

ITocne ncnpasnenns Beex nmposiBuBIINXCA B y3ie KP HencnpaBHOCTEN ycTaHABIMBAIOT BCE
HE0OXO0UMBbIE TapaMEeTPhl pacTpa ¢ MOMOUIbIO MOJICTPOSUHBIX 3JIEMEHTOB.

IIpakTnueckas padora 36
IpuHuUN MoCTPpoeHUs U 0OCHOBHBbIE BUAbI HeucnpaBHocTel KK - MmoHuTOpOB M
METOAMKA UX PEMOHTA

Jns toro, ytoObl HayaTh peMOHT JKK MoHHMTOpa, HEOOXOAMMO B MEPBYIO OUEPE/lb U3YUUTH €ro
ycTpoiicTtBo! PaccMOTprM OCHOBHBIE OJIOKH:

1. bnok nuranus

2. bnok mHBEpTOpA JaMIT

3. buoxk ynpanenus u popmupoBaHus n300paskeHUs

4. biok KHOTIOK

5. Hy u, KOHE4HO ke, cama MaTpulla
Teneps mpennarar paccCMOTPETh KXl OJOK B OTIAEIBHOCTH, UX OCHOBHBIE HEHCIIPABHOCTH,
CIOCOOBI X HaXOXK/ICHUS U YCTPAHCHHUS.

biok nuranus.

brox mutanus npeaHazHaueH Uil GOPMHUPOBAHUS CTAaOMIIBHBIX HampspkeHui. Kak mpaBwiio, 310
Hanpspkenuss +12B, +3B (umm +5B). Ortor Omok jomaercs yamie Bcero. OT TMOBBIIICHHBIX
TEMIEPATYp «BBICBIXAIOT» JIIEKTPOJUTUUYECKHE KOHJIEHCATOPHl (TEpPSAIOT CBOIO E€MKOCTh U
B3/yBatoTcs). M3-3a 3TOro HampsHKEHUST CTAHOBSITCS HECTAOMIBHBIMU WJIH 3aHUKCHHBIMU U B 9TOM
ciydyae au00 cpabaTbiBaeT 3amMTa, JMOO HE XBaTaeT HampsbKeHus ais 3amycka.HewcnpaBhbie
KOHJIGHCATOpbl TMOYTH BCErJa B3AyThle U HMX Cpa3y BHUJHO MpU BU3YyaIbHOM ocmotpe. [ns
WCIPABIIEHUSI 3TOM HEUCIIPAaBHOCTU HEOOXOAMMO MPOCTO 3aMEHUTHh «BBICOXINKE» KOHIEHCATOPHI.
CoBeTyl0 MEHATh UX Cpa3y BCE€ IOTOMY, YTO MNOMNAAAIOTCA KOHACHCATOPHl HE B3AYyThiE, HO



NOTEPSBIINE EMKOCTh. ECTECTBEHHO, YTO 3TO HE €IMHCTBEHHAs! HEUCIIPABHOCTh OJIOKA MUTaHUs, HO,
JIpyrue€ HEUCIPABHOCTH OYEHb PEAKHE M MHE €llleé HE BCTPEYaluCh, MOATOMY JIOTOJHEHHS Oymy
IUCcaTh MO MEpE IMOSBICHUS AAHHBIX HEHCIPABHOCTEH WIIM MO MPOChOaM, BBIPAKCHHBIM Ha CTEHE
Hallle TPYyMIIbI.
HeucnpaBHocTH 6110Ka MUTAaHUSI MOTYT BBIPAXKAaThCS B CIEYIOLIEM:
1. MonuTOop He pearupyer Ha KHONKY BKJIIOUEHUS
2. MoHuTop 3aropaercs Ha HECKOJIBKO CEKYHJI U TYXHET
3. BmMecte ¢ 3TUMU IPOSIBICHUSMU CIBILIEH CBUCT
Baox naBepTopa Jgami.
Yame Bcero MHBEPTOP JIaMII MMEET JBa KaHaja (/1Ba KaHaua MO JBE JIaMIIbl), PEKE OAMH WU
yeTelpe. Ho 3TO oueHp penkue ciaydaum U s ¢ HUMU He Bcrpevancs. MuBeprop B 90% ciydasx
3alMTaH 4yepe3 MPeJoXpaHUuTENb B BUJAE pe3ucTOpa WM KaTymku. HecmoTpst Ha mMHOroo0Opasue
MOHHMTOPOB MPHHIMII Yy HUX OJUH M TOT >KE: TOCTOSHHOE HampsbKeHUe MpeolOpa3yercs B
IIEPEMEHHOE MOCPEICTBOM T'€HEpaTopa U TPaH3UCTOPOB (KOHKPETHBIE CXEMHBIE PEIICHUS 3aBUCSIT
OT KOHKPETHOW MOJENM MOHUTOpA), W TMOJaeTcs Ha MoBbImaumil TpaHchopmatop. C
TpaHcopmaTopa HampsHKEHHE MOCTYNAeT Ha JaMIlbl, a TaK € HalpsyKEHUE Yepe3 COrjacyrouiue
[eNu B KayecTBE CUTHAlla HOPMAaJbHOW pPAaOOTHI MHBEPTOPOB W JIaMI MAaTPHIIBl MOJAeTci Ha
MHUKPOCXEMY 3aILUTHI.
PeMoHT Onoka MHBEpTOpa 3aBUCUT OT MOJEIM MOHUTOpA. YacTh MOHHTOPOB MMEIOT MHBEPTOD,
OCHOBaHHBIM Ha OuMNoJIApHBIX TpaH3ucTopax Thma 2SC5707. B 3Tux nHBEpTOpax OOBIYHO TOPUT
OJIMH W3 KaHaJoB, a He 00a kaHama. [IpuHIMI ToMCKa CBOAUTCS K MPO3BOHKE TPAH3UCTOPOB (B
KKIOM KaHalle CTOMT OJUH IIOJIEBOM TpPaH3UCTOpP, KOTOPBIM TOXE HHOTAA Cropaer, W JBa
tpansuctopa 2SC5707). Iloutm Bcerma TpPaH3UCTOPBI CroparOT M3-3a HENpOHailku HIu
OTBAJIMBIIUXCS  BBICOKOBOJIBTHBIX  KOHJAeHcaTopoB Ha 0,22 Mk® wnM  NHOBBIIAIOMINX
TpaHcGOpMaTOPOB, KOTOPBIE PACIOJIOKEHBI PSAIOM C TpaH3UcTOpaMu. Pexxke BBIXOH U3 CTpOs
TPaH3UCTOPOB CBSA3aH CO CTapeHHEeM. MEeHSTh ke coBeTyro 00a Tpansucropa 2SC5707, naxe ecau
cropen TOJbKO OAMH. DTO CBA3aHO C TEM, YTO BO BpeMs pabOThl MOHHUTOpa 00a TpaH3UCTOpa
M3MEHUJIM CBOM MapaMeTpbl U IPU 3aMEHE TOJbKO OJHOTO CTOPEBIIEr0 TPaH3UCTOpa KaHaia, ero
napameTpsl OyJIyT CHIBHO OTJIMYATHCS OT YK€ CTOSIIEro (He 3aMEHEHHOTr0) TpaH3HucTopa. A 3TO
3HAYUT, 4TO 00a TpaH3UCTOpa OyIyT UCTIBITHIBATH 3HAUNUTENIbHBIE IEPETPY3KH, B UTOI'€ YETO CTOPUT
CTapblid TPAH3UCTOP.
HeucnpaBHocTu MHBEpTOpA JIaMIT MOTYT BBIPa)KaThCs B CIEIYIOIIEM:
1. IloxaceeTka MOHMTOpPA BKJIFOYAETCS HA HECKOJIBKO CEKYH] M TACHET
2. MoHUTOp BKIIIOYAETCSI, HO HET MOJICBETKH BOBCE
Baox ynpasiienust u popMupOBaHHMA H300paKeHHS.
JlauHbIil 070K MpeaHa3HauYeH MJisi COTJIacoBaHUs BCEX OCTAIBHBIX OJOKOB. B ero 3amaum BXOIUT
BKIIIOUEHUE/BBIKITIOYEHNE HHBEPTOPA JIAMIT TIPU BKIIFOUECHUH/BBIKIIOYCHUH MOHHUTOPA, a TAK¥kKe IS
npeoOpa3oBaHus MOJAHHBIX C BbIXO/A BUACOKAPTHI CUTHAJIOB B CUTHAJBI JJIsl MAaTpULIbI. ITOT OJI0K
JIOMAeTCsl OYEHb PEAKO U IJIaBHOW €ro MoJIOMKOH sBisercs "mmok" mponeccopa. B 90% cnydaes
ATO JICUUTCS MPOrPEBOM IMpolieccopa MasuibHOM cranmuend npu temneparype 300-400 rpamycos.
s 3TOr0 HE0OXOAMMO CHSTH MPOILIECCOp C IUIAThl M MpOrpeBaTh B TedeHue 5-10 MUHYT, mocie
Yero BHasiTh €ro 00paTHO U MOPaJA0BaThCA paboueMy MOHUTOPY.
HeucnpaBHoctu Onoka ympaBieHuss U (QOPMHUPOBAHUS H300paKEHUS MOTYT BBIpaXKaTbCs B
CIIETYIOIIEM:
1. M3ob6paxeHue MOIHOCTBIO OTCYTCTBYET, IOICBETKA paboTaeT
2. C OoTKIIOYEHHBIM KabelleM OT KOMIThbIOTEpa IO JKpaHy OeraeT KapTHHKa "HET curHaia"
(TeKCT HAAMUCH MOXKET OTIMYATHCS U 3aBUCUT OT MOJIENIM U IPOU3BOIUTENS MOHUTOPA), a C
MOJIKJIFOUEHHBIM KabeneM u3o0pakeHue OoTcyTcTByeT. [Ipum 3TOM H3BECTHO 3apaHee, uTo
KOMITbIOTEp U KaOelb UCIIPABHBI.
3. Monutop mnoka3biBaeT H300paKEHHE TOJIBKO C HHU3KHM paspelieHueM (Hampumep c
paspemienueM A0 800x600 moka3bIBaeT, a C pa3pellieHUEM BBIIIE HE TTOKA3bIBAECT).

3aganue M3y4nTh TEOPETUUECKUN MAaTepUall, COCTABUTh OTYET.
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PeryjnpoBka M HACTPOKAa MOHHTOpA

3aganue

1. [Ipu omHOM U TOM k€ (POHOBOM PHCYHKE pabodero croia 3anaite paspemenue 800 Ha 600 u
1024 na 768. Yto n3meHunoch, noueMy? s Kak10ro U3 3TUX pa3pelieHuii caenanTe Konuu

9KPaHOB (MCMOJIb3YHTE KJIABUILLY KJIaBUaTyphl Print Screen), BctaBpTe conepkumoe Oydepa B
nokymeHT MS Word a1t oTnpaBku mperno1aBaTesio.
Ortser:

1) 800 1a 600

gk

Kopsuwa  Hosas nanxa

Gif-VideolD...

EGan s por

23:43

. A Q) pyc
= Q) 11.10.2016

N3MeHMII0Ch KOMMYECTBO MTUKCEIEN U KAUECTBO LBETONEPEAAYUH.
3aganue:



2. YcTaHOBHTE TMOCIIE0BATENIFHO YacTOTYy 0OHOBIIEHUS 3kpaHa 60, 75, 85 ' Yro Bel 3amernmm?
OtBer:

Yem OombIlie 4acToTa, TEM MEHBIIIE MEPIIACT U300paKECHHE.

3amaunue:

3. BeiOepuTe 01MH U3 CTaHAAPTHBIX (POHOBBIX PUCYHKOB pabOyero croia, pasmep KOTOpOro
MEHBIIIE pa3MepOB IKpaHa U ycTaHoBuUTe ero. [locie aToro BeI6epuTe KOMaH1y 3aMOCTUTH B
BhIMaiatomieM mnoje Pacmonoxenue (puc. 4.1). Crxonupyiite conepxuMoe 3kpana B 0ydep u
BCTaBbTE €T0 B paHee co3/aHHbli nokymMeHT MS Word A oTnpaBku mpenogaBaTelto.

OTgBerT:

L L

- @

O T pu————

Bomnpocsl 111 cCaMOKOHTPOJIsI
1. Kakue oTiuums 1o napameTpam y MOHUTOPOB C 3JIEKTPOHHO-TY4€BOI TpyOKOH U
KUIKOKPUCTATUIMYECKMX MOHUTOPOB?
Ortser:
[Tpu pabote ¢ KK MoHUTOpOM Harpyska Ha ria3a CyneCTBEHHO MEHBIIIE - CKa3bIBAETCSl pOBHAS
IUIOCKOCTh 3KpaHa U orcyTcTBHe Mepuanus.l'abaputel. JKK Mmorutop notpednser MomHocTts 15-30
Bt, Torna kak 17-mrotimoBbiii DJIT moruTop - mopsiaka 80-130 Bt.KoaddbunmenT orpakenus crera



ot nosepxHocTy KK MoHUTOpa B TpH U OoJiee pa3 MEHBLIE, YEM OT IOBEPXHOCTH
kuHeckona.Bxomanoi nntepdetic.Paspemenue.

Bomnpoc:

2. Kakue ycTpoiicTBa BXOAST B COCTaB BUACONOICUCTEMBI KOMIIbIOTEpa?

Orser:

Buneonozacucrema nepcoHalbHOTO KOMIIbIOTEPa 00BEANHIET MOHUTOP U IpaduyecKuil ananrtep
(Buaeokapry).

K HacTpanBaeMbIM mapaMeTpaM BUIEOMOACUCTEMBI OTHOCSTCS:

® pa3pelLICHNE SKPaHa;

® yacToTa OOHOBICHUS 3KpaHa (711 MOHUTOPOB ¢ DJIT);

® KOJIMYECTBO OTOOPAKAEMBIX IIBETOB;

® 3acTaBKa (B SHEProcOEeperaroieM pexnume);

® (hOHOBBII PUCYHOK;

® TTapaMeTphl SHEProcOepekeHusI.

Bompoc:

3. UeM 00BACHSAETCSI HEPAaBHOMEPHOCTH KOJIMYECTBA TOUEK IO TOPU3OHTANIN U BEPTUKAIU IPU
3aJlaHUU paspelieHus Mouutopa, Hanpumep, 800 Ha 600 unu 1024 na 768?
Orger:

OObsicHsIeTCs pa3HbIM COOTHOILIEHUEM CTOPOH

Bomnpoc:

4. Kakue oCHOBHBIE HACTpanBaeMble MapaMeTPhbl BUIEOMOICUCTEMBI?

Ortger:

Paspenienue sxpana

YacTtoTa 0OHOBJICHHS DKpaHa

KonnuecTBo 0TOOpakaeMbIX IIBETOB

3acTaBka (B 3HEProcOEpETaroIIeM pexuMe)

DOHOBBIN PUCYHOK

[TapameTpsl SHEPrOCOEPEIKEHUS

Bormpoc:

5. CoueraHue Kakux TpeX MapaMeTpOB OIPEAEISeT JOCTYITHbIE PEKUMBI paOOTHI
BuaeonoacucreMsr? [Touemy umMeHHo 3TH?

Orger:

Pasperenne skpana

KommuectBo 118eToB

YacroTa 0OHOBIEHHS dKpaHa

OTH napaMeTpsl HAPSMYIO 3aBUCAT OT XapaKTEPUCTUK MOHUTOPA
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IMouck HEMCTPABHOCTH CETEBOI0 000PY/10BAHMS

Hean: Pemenne npoGiem, CBA3aHHBIX C afpecanueil B KOMIBIOTEPHBIX CETSIX, HACTPOIKOM
CEeTEeBOr0 000pyI0BaHMs U 00yYeHHE paboTe ¢ TEXHUUECKOM TOKyMEHTaIue
IoaroroBka K 3aHATHIO:
I'pynna u3 15 yenosek genurcs Ha 3 MOATPyYMNIILI O 5 yenoBek. KaxaoMy ydyacTHUKY
NOJArPYNIBI HA3HAYAE€TCs POJIb B IOATPYIIIE.
Cnucok nmoarpynim:
1 rpymnmna (texnoanepxka Mutepuer-nposaiiaepa «Murepuetllepmby)
2 rpynma (Texnoanep:kka MatepHeT-npoBaiinepa «llepMckuii TeIeKOMMYHHKAITMOHHBIN [ICHTP) )
3 rpymnma (texnonaep:xka Mutepuer-npoBaiinepa «utepuerbeslIpodaem»)
CocraB kaka0i NOATPyNIbI:
1 4enoBeK — TeXHUYECKasl MOAJePKKa A0OHEHTOB
1 yenoBek — cenuaIuCT 1Mo padoTe C 3asBKaMu a0OHEHTOB
1 yenoBeK — TEXHUK IO YCTPAHEHUIO HEUCIIPABHOCTEN



1 yenoBek — Ha4YaJbHUK OTJEa TEXHUYECKON MOAIEPKKU (KaUTaH KOMaH/Ibl)
1 yenoBek — aOOHEHT, OOpPATUBILEHCS C HEUCIIPABHOCTHIO B TEXTIOACPKKY.

Cuenapuii NpaKTHYeCKOr0 3aHATHS (00BbsSICHsIETCS MpenoAaBaTe/ieM CTyeHTaM)

AOOHeHT oOpariaercs B TEXIMOAJIEPKKY CO CBOEH HeucmpaBHOCThIO. Llenb 11 abonenTa —
IOJIy4UTh AOCTYI K HTEpHET.

3anaya cnenua ucTa mo padore ¢ 3asiBKaAMU IPUHATH 3asBKY U M0 BO3MOXXHOCTH ITOMOYb
abOHEHTY B KpaT4allne CPOKH pemuTh mpobnemy. Ecnu 3amady ycTpaHuTh He MOJIydaeTcs, TO
nepeHanpaBuTh 3as1BKY (IIpuitoskeHue A) aboHEHTa B OT/Ae] TEXHUYECKOH MOIePKKHU.

3ajaya crnenua IucTa TeXHHYECKOH IOA/ep:KKH a0OHEHTOB BMECTE € TEXHHUKOM II0
YCTPAHEHHI0O HEUCNPABHOCTEH ONpEeAeIuTh HaNpaBlIC€HUE M TUIl HEUCHPABHOCTH, COCTaBUTh
Tex3aganue (Ilpunoxkenue bB) Ha ycTpaHeHHe HEHCHPABHOCTH U TEPENPAaBUTh 3asBKY C
IPEJIOKEHHBIM PELICHUEM HAYAJIBHUKY OT/Ae/Ia TEXHHYECKOH MOAePKKHU ISl YTBEPKIACHUS

[Tocne yrBepxkneHusi crocoba pemeHUs MpoOiaeMbl 3a7adya TeXHHMKA MO YCTPAHEHMIO
HEMCIIPABHOCTEH 3aKJIIOYAeTCsl B IPOBEJCHUM KaueCTBEHHOTO U OBICTPOro yCTpaHEHMs
HEUCIPABHOCTH.

3amaua aboHeHTAa B ciyyae, Korga mpoOjemMa He Oblla cpa3y pelieHa ¢ TOMOIIbIO
CHEIHAalIMCTa M0 PadoTe ¢ 3asBKaMH, MOMBITATHCS PEUIUTh MPOOJIEMY CaMOCTOSTENBHO.

Pernament: BBonubiil unctpykTtak — 10 munyt. Ha npuém 3asBku oT aboHeHTa naércs He
O6onee 5 munyt. Ilocne mpuéma 3asBieHUs Ha yCTpaHEHHE HEHCIPABHOCTH [0 YCTPAHEHUS
HEUuCHpaBHOCTH — 50 MUHYT.

[Io xonmy BbIMOMHEHUS 3aJaHHsI BCE YYACTHUKU TOATPYNIBI MOTYT oOOpamaTrhcs K
IPEIOCTABIEHHOM TEXHUYECKOM JIMTEpaType, KOHCIEKTaM, OCHOBBIBAaTbCSI Ha COOCTBEHHBIX
3HAHUAX U YMEHUSX.

3a Kax 0 rPpYIIIoN 3aKPEIieHO CBOE 000py10BaHUeE:

- HoyrOyk aboneHTa (IOCTYHm UMEET TOJbKO aOOHEHT, OCTalbHbIE YYACTHUKH HE MOTYT
HETOCPEJCTBEHHO OpaTh W paboTaTh € 3TUM HOYTOyKOoM). 3amada aOOHEHTa Ka4eCTBEHHO H
OPOOHO U3NIOKUTH CYyTh IpobeMbl. B HOyTOyKe, BbIIaHHOM a00OHEHTY, IIPeroiaBaTesieM 3apaHee
CO3/1aHa HEMCNPABHOCTH (y KaKJIO0M MOJArpymmbl CBOM TUIl HeHcNpaBHOCTH). JlocTyn K HOYTOyKYy
ab0OHEeHTa BO3MOXKEH TOJIBKO IOCIE YTBEpPXKJIEHHUS HaYaJbHUKOM OTJEJIa TEXHUUECKONW MOJIEPIKKH
pelieHus npoOIeMbl U ¢ pa3pelleHus IpernoaaBaTess.

- CeteBoe aKTHBHOE M IAcCUBHOE 00OpyAoBaHHe (kaOenu, MapLIpyTH3aTOpPbI, pPOYTEpHI,
KOMMYTaTOphl U npouee). HencnpaBHOCTh 3TUX yCTPOWCTB MOXKET OBITh CO3/1aHa MpEIoiaBaTeieM
3apaHee. Jloctym Kk 0OOpyIOBAaHUIO HMEET TOJIBKO a0OHEHT, CO CTOPOHBI CIEIHATUCTOB
TEXHUUYECKON MOJACPKKU JOCTYI MOXKET OBITh Pa3pelI€H TONBbKO JJIsl BBINOJHEHUS YCTPaHEHHS
HEHCIIPABHOCTH TIOCJE YTBEPXKACHUS pEIIeHUS HAdyaJbHUKOM TEXHMYECKOM MOAJIEPK KU U C
paspelieHus npenojaBaTes.

- HoyrOyku yd4acTHMKOB TMOArpYyNIbl s paboThl C TEXHUYECKOW JIMTEpaTypoin
(MHCTPYKIIMH K CETeBOMY 000PYIOBAHUIO, CIIPABOYHUKH, JOMOJIHUTEIbHBIE MAaTEPHAIIBI).

- O6opynoBaHue /Ui TECTUPOBAHUS CETEBOro coeuHenus (Hanpumep, LAN-Tectep).

- O6opynoBanue st 00KUMa BUTOHM TIapBHI.
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IHouck HenCIPaBHOCTH 0ECTIPOBOIHOT0 000PY/I0BAHUSA

[lens paGoTsr:

N3yueHne pexxuMoB paboThl GecripoBogHOr0 0b6opynoBanus (Ha npumepe Cisco WAP4410N).
H3yyaeMble TEXHOJIOTUU:

HNHdpacTpyKTypa «MOCT», «MOCT C TOUKOW JOCTYIIA», KIIOBTOPUTEIbY, «KIMEHT TOYKHU JOCTYIIay.
ITopsok BeINOJIHEHMS paOOTHI:

Pabora opuenTupoBana Ha ucnosns3zoBanue OC MS Windows XP

1.M3yuute rinaBy 6 «Pexxumbl paboThI O€CTIPOBOAHOTO 00OPYIOBAHUS» TEOPETHIECKOTO TTOCOOHSI.
2.CobepuTe TOMOJIOTHIO CETH, MOKa3aHHYIO Ha PUCYHKE 3 B IPE/ICTaBICHHOMN TJIaBe.




3.HacrpoiiTe 06e ToUKH noctyna ais paboThl B pexume MocTa («Bridge»).

4.ITpoBepbTe pabOTOCTIOCOOHOCTH CO3IaHHOM CETH.

5.CobepuTe TOTOJIOTHIO CETH, MIOKA3aHHYIO Ha PUCYHKE 4.

6.Hactpoiite 06e Touku noctyna ajs paboThl B pexXHUMe MOCTa ¢ TOYKOM JA0CTyMa (HaCTPOUTD
MOCTOBO€ COEIMHEHNE C BO3MOKHOCTHIO TOUKH JI0CTYIA).

7.1IpoBepbTe pabOTOCTIOCOOHOCTD CO3/TaHHOMN CETH.

8.CobepuTe TOMOJIOTHIO CETH, MTOKA3aHHYIO Ha PUCYHKE 5.
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BO3IlyIHHLIe CHCTEMHBI OXJUIAXKIACHHUEC

Heﬂb pa60mbz: 3aKpPCIHUTh TCOPCTUICCKUC 3HAHUA 110 HA3BHAYCHUTO, YCTpOﬁCTBy u pa60Te CHCTCMbI
OXJIAXKIACHUA

[Topsanox BeInonHEHNs pabOThI

1.M3yunTh Ha3HaYCHUE, YCTPOUCTBO U pabOTy CHCTEMBI OXJIaXIeHus 2.PaccMOTpeTh U ymMeTh
OOBSICHUTD CIEAYIOIINE CXEMBI:

2.1.I1yTh oxnaxkaarouen KUIAKOCTH IO MAIOMY KPYTy LUPKYJISALUH

2.2.I1yTh OXJaXXAAIOLIEH KUIKOCTH IO OOIBIIOMY KPYTY HUPKYISLIUN
2.3.IlpuHyauTenbHas MUPKYISIIS BO3IyXa B IBUTaTelNe C BO3AYIIHBIM OXJIKICHUEM
2.4.11yte Macna B IpUBOJE TUAPOMY(PTHI

3. Brinmucarb OCHOBHBIE TAPAMETPhI, XapaKTEPU3YIOIINE CUCTEMBI OXJIAXKIEHUS U3y4aeMbIX MapoK
3.1.Tun cucteMBbl OXJIAXKIEHUS.

3.2.IlpumMeHsieMble OXJIaXJar0IINe KUAKOCTH

3.3.Tum *XUAKOCTHOTO HAcOCa U MECTO €r0 YCTaHOBKU

3.4.Tun TepMocTaTa u MECTO €r0 YCTaHOBKHU

3.5.Kak ocyniecTBisieTcst MpUBOJI HAcOca M BEHTWIATOpa?

4.BbINOTHUTD NPAKTUYECKYIO paboTy

5.CocTaBUTh OTYET O pabOTE B COOTBETCTBUU C TPEOOBAHUSAMH, JaTh OTBET HA KOHTPOJIbHBIE
BOIIPOCHI
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Pacuer BO31yHIHOIO MOTOKA, HEOOXOAUMBIH VISl TEIUIOOTBO/IA 3aJaHHOH
MOIIHOCTH

HcxonHble JaHHbIE U TIOCTAaHOBKA 3a/1a4U
Ta - okpy»atolas Temreparypa (Temreparypa BHE KOMIIBIOTEPHOTO KOpPILyca);
Tc - Temneparypa BHyTpH KOMIIBIOTEPHOIO KOPITyCa;
To =Tc - Ta - tomycTUMOe MPEBBILICHUE TEMIIEPATYPBI BHYTPU KOPITYCa OTHOCHTEIIBHO
OKpY>KalOILIEH Cpelibl UiU MEPETPEB;
W — cymMMapHasi MOLITHOCTb, pacceuBaeMasi yCTaHOBJICHHBIMH B KopItyce ycTpoiictBamu. HyxHo:
BbIsicHUTB 3HaUeHUe BO3AYIIHOTO oToka Q, BepaxkeHHoe B CFM (kyOuueckux ¢yrax B
MUHYTY), H€0OOXOIUMOT0 JIJIsl OTBO/A 3a/JaHHOM Ter1oBoi MoutHOCTH W IIpH JOIYCTUMOM
neperpese To. [louemy B kyOnueckux gyrax B MUHyTY? J[a mOTOMY, 4YTO IPOU3BOJUTEIBHOCTD
OOJIBIIMHCTBA BEHTUIISTOPOB U3MepsieTcst UMeHHO B CFM.
BBIICHUTB KaKOH 7K€ JOIIyCTUM NEpErpeBs?
OdopMuth OTYET

IpakTnyeckas padora 42
XapakTepucTHYeCKasi KpUBasi BEHTWIATOPA

IIpakTuyeckasi padota 43 3yyeHne nMmneanca CHCTEMHOro 0J10Ka
IIpakTuyeckas padora 44 Ucnosib30BaHue HECKOJIbKUX BEHTUISTOPOB B KOpILyce
IIpakTuyeckas padora 45 JKuaKocTHbIE CHCTEMbI OXJIAKIECHUS

IIpakTuyeckas padora 46 CucremMbl oXJaa:KIeHUs1 HA ocHOBe MoayJieii [lenbThe
Lens: M3yuenne oxnaxaaromux cucteM koMoHeHToB 11K, mocnencreuii neperpesa
3amanue:
I. CocTaBuTh MJ1aH KOHCIIEKTA.
2.KpaTknii KOHCIIEKT O IIJIaHy.
3.0TBETUTH HA KOHTPOJIbHBIE BOPOCHI

OueHb YacTO B CUCTEMHBIX 0JI0Kax ACIAr0T OTBCPCTUA IJIA obecrieueHus JIyHHICro OoXJIaXXJACHUs. Bo
MHOT'UX CJIy4YasX 3TOro J0CTaTO4YHO, XOTA HEC BCEM 3TO HPABUTCA.

C0321a}me BO31YIIHOI'O MOTOKA

[lepBbIM 3BEHOM B OXJAXKACHUU CUCTEMHOr0 OJIOKa SBISIETCS TaK Ha3bIBACMbIM BXOIHOM
BEHTWJIATOP. OTOT KyJI€p PaclolOXeH Ha MEepeIHeN MaHelu Kopiyca KoMiblotepa. OH BTATMBACT
XOJIOZHBIM BO3yX B KOPIIYC M PACCEMBAET €ro BHYTPH CHCTEMHOTO OJOKa. JTO MEpBBIM miar B
CO3aHMH YCTOWYMBOI'O BO3YIIHOIO MOTOKA ['JTaBHOE TYT - MPABWIIBHO HAIIPAaBUTh IOTOK BO3yXa:
OT (pOHTANBHON CTEHKH K 3aaHell maHenu. Tersslii BO3ayX BHYTPH CHCTEMHOIO OloKa (BO3AYX



IpeeT MPOLECCOPHI, YUIICETHI, BUHUECTEP U APYrUe KOMIIOHEHTHI| IOJAHUMAETCSI BBEPX, MOITOMY
TaM JIOTMYHO pa3MECTHTh BEHTUJIATOP, KOTOpBIM OyneT BbIcachlBaTh €ro M3 Kopmyca. B
OOJBIIMHCTBE CIIy4aeB JUIS 3TOr0 JOCTATOYHO Kyjepa Ha Ojoke nmutaHus OH UMEET T0CTaTOYHON
MOIIHOCTH AJI CO3JaHUs NMPWINYHOTO BO3IYIIHOTO MOTOKa. He pekoMeHayeTcs MCIoNb30BaTh
Kysep auameTpoM MeHble 80 MM (80 MUIUIMMETPOBBIN BEHTUIISITOP ClIocoOeH npokaunBars 30-40
KyOn4eckux (yToB B MUHYTY, @ €CJIM €ro pasmep cocTaBUT 120 MM, TO MPOMyCKHas CIIOCOOHOCTb
BEIpacTeT 110 75-140 xyOuueckux pyToB B MHHYTY).

OxJakaeHne mJaT U yCTpoucTB

Jlaxxe ecnmu CHUCTEMHBIM OJOK HMEET BXOJHOW W BBITSHKHOW BEHTHJISITOP, HE BCEraa BCE
KOMIUIEKTYIOIINE OXJIAKAAITCS X0poio. HekoTopele miiaThl neperpeBaroTcs, HECMOTPS Ha TO, YTO
umeroT "ponubie” win (adbpuuneie Kynepsl. Buneokaptsl, TV-TioHepsl, muatel DVD ouens yacto
CWJIBHO TPEIOTCS U MOAHMMAIOT TEMIIEpaTypy B CHUCTEMHOM OJIOKE, YTO MOXKET BbI3BaTh COOM U
Jaxe TMop4yy IPYruX KOMIUICKTyromMX. Jlydriee ycTpoMCTBO Il OXJ@XACHHS IUIAT - 3TO
CardCooler

CardCooler umeer nBa 80 MWIIMMETPOBBIX BEHTHIIATOPA, KAKIBIA M3 KOTOPBIX BpallaeTcs Ha
ckopoctu 2650 06/M. Bmecte onu nporossitot 68,S kyOuueckux QpyToB Bo3ayxa B MUHYTY. Kynep
npeanasHadeH s oxnaxaeHus 4 AGP/PC1/ISA crnoroB. OH Tak yJa4HO COPOEKTHPOBAH, YTO HE
3akpeiBaeT PCI/ISA crnotel. Mano toro, uto CardCooler oxiakmaeT IiaThl, OH TaKXe CO3aeT
001K BO3AYIIHBIN MOTOK U JEJIae€T U3 BCETO CUCTEMHOTO OJIOKA MOYTH "XOJIOAUIHHUK"

CardCooler cozmaer motok Bo3ayxa Bokpyr 4 ISA/PC1/AGP cnoroB, moaaepKuBaeT BajKHBIE
YCTpOMCTBa, Takue Kak BuaeokapTa uin DVDSTV nexonep, B HOpMaJIbHBIX pab04HX YCIOBHSIX.

Bo Bpemsi pa0orsl LieHTpalbHbIM MpolLeccop BBIAENSET MHOIO Telja, KOTOpOe B BUAE TEIUIOTO
BO3/yXa CKAIUTUBACTCS BBEPX> CHUCTEMHOIO OoKa. BEHTWIATOp ISl OXJIaXIEHHUS CIOTOB HE
TOJIbKO YMEHbIIAET TeMIIepaTypy BHYTPU BCEro CUCTEMHOI0 0J0Ka, HO U Xopomo oxiaxaaer CPU.
OH pabortaer Hauboinee >¢ddexTuBHO, Koraa ycraHorieH noa AGP cmotom BnoGaBok o Hecer
XOJIOJHBIN BO3/lyX K MaMATH M LIEHTpalbHOMY mporeccopy. Takoi kynep Ha3biBaeTcs Super Slot
Cooler. OH He TOJIBKO OYEHb MOIIHBIN (Kynep mpokaduBaeT 42 KyOMueckux Qyra BO3AyXa B
MHUHYTY), HO U JocTatouHo Tuxuil. [llym, KOTOpBIi OH co3faer mpu paboTe, cocTaBisieT Bcero 26
nenuoern.

"OxnaauTtenp CI0TOB" HANpPaBISIET BO3AYX HAa BUACOKAPTY, OXJIAKIAET YUIICET U MaMsTh, a TAKKE
LEHTPAJIBHBIN MPOLIECCOP.

N3mumbee Temio MOXKET MOBPCANUTE HPAKTUYCCKH BCC KOMIIOHCHTBI KOMIIBIOTEpA, BKIOYad U
KECTKUH AucK. Ecnu BuHYecTep paboTaeT HE B MOJIOKEHHOM €My TeMIIEpaTypHOM PEXHME, TO B
pe3ynbpTaTe cOOsl MOXKHO TIOTEPATh YacTh WM BCHO HMHpopManuio Ha Hem. Harddrive coojers
(kynepbl 17ia BUHYecTepa) ycTaHaBiuBaroTcs Ha MecTo CD-ROM. Onu noBoiabHO 3P ¢GEKTHBHO
OXJIQXKIAIOT KECTKHUM JMCK U SBIISTFOTCS XOPOIIEH mperpaaon oT TertoBeix cooeB. Harddrive cooler
HE YBEJIMYMBAET BO3AYIIHBIA TMOTOK, HO SIBISIETCS YCTPOWCTBOM JUJISl JIOKATHHOTO YMEHBIICHHS
TEMIIEPATYPHI, C YeM BEITUKOJICITHO U CIIPABIISICTCS.

Kynep Vantec Triple npemnaznauen st oxnaxkaenus SCSI m IDE xectkux mguckoB. OnH
yCTaHaBJIMBAETCsl Ha IIATGOpMy €O CTaHAAPTHBIM pa3smepoM 5-1/4 mroiimoB. B Vantec Triple
ucnonb3yroTes Tpu 40x20 MM BEeHTUIIATOPA, KAXKABIA U3 KOTOPBIX MPOTOHsIET 7.2 KyOn4eckux dyra
Bo3ayxa. Ha mepBblif B3rmsaa, BenuunmHa 7.2 KyOudeckux ¢yra Bo3Ayxa B MHUHYTY KaKeTCs He
0O0JIBIION, HO KaK MOKa3bIBAET OIBIT, IPU COBMECTHOW paboTe Tpex KyJIepoB CO3/al0Tcs Oosee yem
KoMdopTabenbHbIe YCIOBUS 711 PAOOTHI )KECTKOTO JTHCKa



Kpome Toro, Vantec mpousBogutr Ultimate kynepsl i >KeCTKHUX AUCKOB. OH MOIIHEE CBOETo
miaamero Opara. Kynep BuIMISAUT B BHAE KojieHa W MMeeT aABa BeHTwisaTopa 40x40x20 (4500
00/MUH), CIIOCOOHBIX MPOMYCKATh 1Mo 13 KyOndeckux (pyToB BO3ayXa KaxIbli.

CylIecTBYIOT Jpyrue BHIBI KYJICpOB ISl OXJKICHUS JKECTKHMX IUCKOB. Hampumep, Takas
pPa3HOBUIHOCTh, TaK HAa3bIBAEMBIC KOPIYCHBIE KyJIEphl. ODTO 3aMe4arelbHOE YCTPOHUCTBO
YCTaHABJIMBACTCS B TOCIIEIHEE CBOOOAHOE S-IF0MMOBOE THE370 U OHO BBIIYBAaeT BO3AYX BBEPX B
CTOPOHY ONTHYECKUX MPHBOJOB, )KECTKUX TUCKOB, ZIp YCTPOWUCTB U T.J. MHE Ka)eTcs, 4TO 3TOT
KyJlep aenaer dyzaeca. JlBa BeHTwiIsiTopa 92 MM, MOCaKEHbIE Ha TOAIMIUITHHKH CKOJBXCHUS,
BBIKQYMBAIOT BO3yX Ha (haHTACTHUECKOH ckopocTH - 80 kyOmdyeckux ¢pyroB B MuHyTYy. K TOMYy *e,
OHH pabOTaIOT OYCHb TUXO - 26 nmenuden.

OO01ree oxJIakaeHne KOMIIOHEHTOB

[TpoGiiema oxmakiaeHus (KOHAUIIMOHUPOBAHUS) OCOOCHHO OCTPO BCTAaeT B TOCJCIHES BPEMs B
CBSI3U C TIOSIBIICHUEM MUKPOCXEM C YHCIIOM TPAH3UCTOPOB HA KPUCTAJLIC, JOCTUTAOIIMM JICCITKOB
MIDTHOHOB. Ka/iplii sneMeHT Hen30eKHO BBIEISAET TEIUIO B Mpolecce padoThl, a IUIOIMAIb
KpUCTa/la pacTeT 00 HE3HAYUTEIbHO, JIMOO Jake yMeHbInaeTcs. Panbiie mpooOiema
OXJIQXK/ICHUS KacajlaCh B OCHOBHOM ITPOIIECCOPOB, CETOHS CIENYET 3aJyMaThCsi 00 STOM ISl BU/IEO
Y 3BYKOBBIX KapT, )KECTKUX JHCKOB.

OOpatuM BHUMaHue Ha MPoOIeMy «rI100aTbHOT0Y» OXJIAKICHHUS, 3aKII0YAIOIIYIOCS B ONTHMAIEHOM
BbIOOpE KoOpIlyca UM BEHTWIATOpoB. B Onoke mnurtanus kopmyca Ttuna A7 npeaycMoTpeH
«BBITSDKHOW» BEHTWJIATOP. BO31yX 3acachiBaeTcsi BHyTph KOpIyca 4epe3 UMEIIUecs LIENH WU
CIEIMAJIbHO MPELYCMOTPEHHBIE OTBEPCTUS U, aKKyMYJIMPOBAB TEIJIO MUMEIOLIUX 00Jee BBICOKYIO
TeMIIepaTypy KOMIIOHEHTOB, BBIOpachIBaeTCs HapyKy. B nopasistomemM 60iIbIIMHCTBE KOPITYCOB A
T cienyanabHBIX MEp IO paclpeAeseHUI0 MOTOKA OXJIaKJAI0UIero Bo3/1yXa He IPeyCMOTPEHO.

B Onokax nuTtaHus KoprycoB Tuma.//7X 4yacTo CTaBAT HarHeTaroluil BeHTHIATOp. HapykHblit
BO3JlyX 3aXBaTbIBAETCS KPBUIBYATKOM BEHTUIIATOPA U MOJAETCSA BHYTPh KOpIlyca 4epe3 IPOpe3d B
6sioke nutanus. OHAKO B MOCJEIHEE BpeMs IPOU3BOJAUTENHN BEPHYIHUCH K TEXHOJIOTUU BBITSHKHON
BeHTWIAIMK. [Ipu 3TOM 3a60p BO3tyxa uaer ¢ HuwxkHel naHenu BII.

[Tpou3BOAUTENBHOCTh BEHTUJISITOpAa OJOKa TMUTAaHUS B peUIalolled CTENeHW BIUSET Ha
3P PEKTUBHOCTD OXJIAXKICHUS BCEX KOMIIOHEHTOB. [lOMOTHUTEIbHBIE BEHTUISTOPBI OOBIYHO HYKHBI
KAaK «KOCTBIJIM» HE CIIMIIKOM XOpoueMy OCHOBHOMY. MHorue xoprnyca 4 7X CKOHCTpYHPOBaHbI €
Y4E€TOM IIEpEepacHpeesIeHUs] IOCTYNAKLIEro IOTOKa BO3AyXa K OTACIBHBIM KOMIIOHEHTaM:
IIPOLIECCOPY, JKECTKMM JUCKaM, IulaTaM pacUIMpEeHHs] B COOTBETCTBUH C PEKOMEHIALUSMH
IIPOU3BOUTEIIEN TIPOLIECCOPOB.

B HachIeHHOM COBpEMEHHBIMU KOMITIOHEHTaMU KOMIBIOTEPE MHOT1a HAOIF01aeTCsl CBOEOOpa3HbII
«(deKT TOMUHOY, CBA3aHHBIN C JJABUHOOOPA3HBIM HapacTaHueM IeperpeBa. Ecim B kommbioTepe
YCTaHOBJICHBl MOIIIHBIE IPOIIECCOpP, BHICOKApTa, 3BYKOBas KapTa, Mapodyka BBICOKOOOOPOTHBIX
JKECTKUX IHCKOB, TO HOPMaJIbHOE JIOKAJIbHOE OXJIaXKJIeHue He Bcerjga nomoraeT. CoOCTBEHHbIE
CHCTEMBI OXJIQXKJCHUS KOMIIOHEHTOB PAaCCYMTaHbl HAa TEMIIEPATYPY IMOCTYIAIOLIEr0 BO3J1yXa HE
Bbilie 30-35 rpamycoB. MOXKET CIHOXKHTBCA CUTyallHs, KOT/Ia BEHTUJIATOP MOJIYy4YaeT BO3AyX OT
TPYIAOTIOOMBOTO «COCena», CWIBHO HarpeBarollerocs B mpoiecce paboTel. EcTecTBeHHO, 4YTO
HaYHET MEePErpeBaThCs OXJIaKaaeMas UM

||B Havyasie 2000 roga /uisi KOMIIBIOTEPOB Ha 0aze mporieccopoB AMD cTanu MOMyJsPHBI CHCTEMBI
oxnaxzaeHuss  ¢upm Thermaltake (cepus Orb) v Titan. PaquaTopbl  3TUX  HW3JEIHH  OTIMYAET
BEPTUKAJIBHOE PACHOJIOKEHHE pedep Mo mepuMeTpy UMIMHIPA, BAOJIL HANpaBJICHUS BO3AYIIHOTO
notoka. Ilom wuHTepdetic Socket A Beinyckanuchk Moaenu Chrome Orb (nuamerp 69  Mm)
u Mini Chrome Orb ¢ antoMuHUEBBIM paguaTopoM, SuperChrome O2b (c yBenuueHHOH 10 75 MM



BBICOTOM paauaropa M JByMs BeHTwiIATOopamu), Mini Copper Orb (¢ MEIHBIM OCHOBAaHUEM
paauaTopa) W caMblii MOIMHBIN (HO 4Ype3BBIUAWHO HIyMHBINW) Dragon Orb (B TOM 4YHCIE HUMEET
Moau(dUKaAMIO ¢ METHBIM OCHOBaHWEM pamuatopa Dragon 3). [lns npoueccopoB AMD Athlon ¢
paboueit yactoroit 1200 MI'y u BbIme mo 3¢G@GEKTUBHOCTH TEIUIOOTBOAA COOTBETCTBYET TOJBKO
nocienHsas Monenb. OgHako myMm BeHTWISATOpa (mpu oboportax okosno 7000 B MHHYTY) M pEB
BO3/IYILIIHOTO MOTOKA MPEBpAIllaloT UCIIOIb30BAaHUE KOMIIBIOTEpPA B JOMAIIHUX YCIOBHSX B IBITKY.
TakuMm o0pazom, u3 cepuu Orb K yCTaHOBKE MOXHO PEKOMEHJ0BATH TOJIBKO MJIAIINE MOJEIHN TS
cpenHux pabouMx YacToT, M Jy4llle TOJbKO I mpoieccopoB Duron. JIns 0Oosnee MOIIHBIX
PoIIeCCOpPoB TpedyroTcst 6oiee 3hPEeKTUBHBIC pelICHUSI.

OueBuHO, YTO IUIOMIATb KBajpaTa OyneT Bcerda OOJbIIe IUIOMIA M BIMCAHHOTO B HETO Kpyra.
[TosTOMy OONBIIMHCTBO MPOU3BOAUTENCH CHUCTEM BO3IYLUIHOTO OXJKICHHUS MPEATNOYUTAIOT
UCTIONIb30BAaTh  NPSAMOYronbHbIe  paguatopbl.  ®Dupma Thermaltake pa3pabotana  cepuio
IPSIMOYTOJNBHBIX ~ KylepoB Volcano. Hemnoxyro  pemyTanuio HMMEIOT CHCTEMbl  OXJIQKICHUS
dupmsl Elan Vital, nmeromue npsMOYTOJIbHBIN B IUIAHE AaTIOMUHHUEBBIA paguatop (B TOM YHCIe
IpeJUlaraeTcsi BapuaHT C METHBIM OCHOBaHHMeM). Yemmmonamu B 3()()EKTHBHOCTH SBISIOTCS
CHCTEeMbl C  TEIUIONPOBOJAHBIMH  TpPyOKaMHM ¥  MEAHBIMH  PagHaTOpaMH,  HampuMep
¢upmsl CoolerMaster.

B nenom, paccmarpuBas BO3AYIIHBIE CHCTEMBl OXJaXIEHHUS, MOXKHO YTBEpXKAaTb, 4TO Oojee
3¢ (eKTUBHBIC PELICHUS OTJIMYAIOTCSA IMOBBILIEHHBIM LIYMOM M BecoM. Jlnsi oOblyHOW paboThI
JAydlle TOAXOMAT INTAaTHBIE CHUCTEMBI, YCTAHOBJIICHHBIE (GUPMO Ha «OOKCOBBII» BapuUaHT
mmpoleccopa.

BoasiHoe oxJiaxxaeHue

OnHoit U3 HEMHOTUX CepHUIHBIX cucteM siBisietcs Water Cooling dbupmbl Senfu. KomruiekT coctout
U3 MEIHOTO TEIUIO0OOMEHHUKa (OXJIaJUTeNs), KpEeMAIerocs K MpoIEeccopy, BOJSHOTO Hacoca,
paamaTropa ¢ BEHTHJISTOPAMH, pe3epByapa U COCIMHUTEIBHBIX CHIIMKOHOBBIX TpYyOOK. B kadecTBe
KUJKOCTH PEKOMEHIYeTCs MCIOIb30BaTh JAUCTUILTUPOBAHHYIO BoAy. [IpuHIMI paboThl CHCTEMBI
IPOCT: HAcOC TPOKAYMBAeT BOJY dYepe3 TEIIOOOMEHHUK, KOTOPBIH 3aKperieH Ha KpHCTale.
Harperas Boga mocTymaer B paauarop, TAe OXJaXKIAeTcs 3a CUeT YBENUYEHHUS TMOBEPXHOCTHU
paccerBaHUs TeIUIa M 00/TyBa BO3yXOM, HATHETAEMBIM BEHTHIISITOPOM.

HcnplTaHus MOKa3bIBaIOT, 4TO 3P(HEKTUBHOCTh CUCTEMBI BOJASHOTO oXJaxkaeHus Ha 35-40% Bblie,
YeM Yy THUIIOBBIX CHCTEM BO3AYLIHOTO OXJaxJeHHA. OJHAKO CTOMMOCTh CHUCTEMBI 3HAUHUTENIBHO
MPEBBINIAET CTOUMOCTH JIOCTATOYHO MOIIHOTO Tporieccopa Athlon XP.

JuiemenThl [lenbThe U Apyras 3K30THKA

[Tpuniun pabotsl 31emMenToB [lenbThe (TepMOodIeKTpruYecKas IMHUCCHs) U3BeCTeH 1aBHO. OTMETHM,
YTO ISl OXJIAXKICHHS TpoIleccopa ¢ paccermBaeMoi MomrHOCThI0 50-60 BT motpebyercs aneMeHT
[TenbThe HE MEHBIIEH MOIIHOCTHU ¢ MOTpedasieMbiM TokoM 10-15 A. Kpome Toro, st oxuaxaeHus
«ropsiyeil» CTOPOHBI TEPMOIaphl HY)KEH MOIIHBIA BEHTWIATOp. llpuyem ero BBIXOA M3 CTpPOs
IPO3UT paciuiaBieHueM U Moayns llenpTee, M mporeccopa, U MaTepuHCKOW miatel. [losTomy
1enecoo0pa3HO  MCMONb30BaTh  dJeMeHThl  [lenbThe 1 OXJaXKIEHUS  MPOLECCOPOB  C
teroBbaeneHueM 20-25 Bt u Huxe.

Jpyrum 3K30THYECKUM CITOCOOOM OXJIQXKJIEHHsI CIyXKaT KPUOTEHHbIE YCTaHOBKU. PaboTaioT oHM 110
TOMY JK€ NPHUHIMILY, YTO U OBITOBBIE XOJIOAWIBHUKHA. MOIIHOCTb, NoTpebisgeMass KpHOT€HHOU
CUCTEMOM OXJa)kaeHUs, He npeBbiaet 50-70 Br.



MHKPOCXEMa, YTO BBI30BET OOIlee MOBBIIIEHHE TEeMIIepaTyphl BO3/AyXa BHYTPH Kopiyca. Bce
BEHTWJISITOPBlL U MHKPOCXEMbI OYAyT MONy4aTh TOPSYMN BO3IyX, W Jajiee IMpolecc MPUMET
JIABUHHBIN XapaKTepP, B UTOr€ KOMIIBIOTEP B JIyYLIEM CIIy4ae «3aBUCHET.

CumnromMamu po0JIeM ¢ OXJIAXKICHHEM OOBIYHO CITY)KaT MEPUOJHUECKHE «3aBUCAHUS TIpoLieccopa
KOMIIBIOTCPaA oe3 BUJIUMBIX BHCIIHUX IIPUYMUH, HCOXHUIAAHHBIC OTKAa3bl B pa60Te BUJCOKAPTEI,
KECTKUX JIMCKOB M JIPYTUX KOMIIOHEHTOB C BBICOKMM 3YHEpromnorpediieHneM. MHoraa KoMmproTep
OTKa3bIBaeTCs paboTaTh MpH TOBBIMICHHHM TEMIEpaTypbl HAapy>KHOTO BO3JyXa (JIETOM- TpHu
PACHONIOKEHUH BOJM3M OTOMMTENBHBIX MPUOOPOB). JleunTh 3TH «OOJIE3HM» MOXKHO C ITOMOIIBIO
JJOKAJIBHOI'O OXJIAXKACHUA Haubolee KPUTUYHBIX 3JICMCHTOB. O6paTI/IT€ BHHUMAaHHUEC, YTO MHOI'UC
COBPEMECHHBIE MHKPOCXEMBI Ui 3BYKOBBIX WM * CETEBBIX KapT, TIOHEPOB TEIEBU3MOHHOTO
CHUTHaJIa HarpeBaioTcsi B mporecce padbotsl 10 80-100 rpamycoB, a KOHCTPYKTUBHO HE HMEIOT
HHUKAaKHUX 3JIEMEHTOB OXJIAKCHUSI.

Ecin Mepsl JIOKaNbHOIO OXJIQXAECHUS HE IOMOraroT, CIeNyeT 3aAyMaTbCsi O KapAUHAJIBHOM
pemienun npobiembl. KoHeuHo, He cTOMT cpa3dy MeHATh kopmyc. IlompoOyiite ycTaHOBUTH
JIOTIOJTHUTENIbHbIE BEHTWIATOPBL. Ha pbIHKE BCTpEdaroTCs Liejible BEHTUJISTOPHbIE OJIOKM pa3HBIX
IIPOU3BOJUTENICH, YCTAHABIMBAEMbIE B IIITUAIOMMOBBIE OTCEKM BHYTPH Kopmyca B kpaiiHem
cllyyae, MOYKHO M CaMOMY COOPYJIUTh TaKOM OJIOK XOTh U3 YETBIPEX MPOLECCOPHBIX BEHTUIIATOPOB
Y YCTAaHOBUTH B Hy)KHOE€ MecTo. HampasieHue noToka Bo31yxa B COOTBETCTBUU C THIIOM BAIlIero
BEHTWJIATOPA B OJIOKE MUTaHUS (BBITS)KHOM MM HarHETarOIMI ) BEIOUPAIOT IEpEMEHO MOJIIPHOCTH
IIATaHUs.

KavectBennsle Osioku oxnaxaeHus Mapku PCV-220 ycTaHaBIMBAIOTCS B CJIOTHI paclIMpeHUs
untepdeiicoB PCI unu ISA. bnaronaps 5ToMy OHH MOTYT YIPaBJISTHCS CIIEIUATBEHON MTPOTPaMMOH,
OTCJIeKUBAIOIEH TeMIepaTypHbIi peXUM BHYTpH Kopmyca. Takoe perieHue oOecrneynBaer
rapaHTUPOBAHHOE MOJJIEpKaHUE TEMIIEPATYPBI BHYTPH KOPITyca B 3aJaHHBIX IIpeaeIiax.

B nocnennee BpeMsi HEKOTOpPbIE KOMITAHUM, MPOU3BOJAIIME CUCTEMBl OXJIAXKIEHUS, MpeasiararoT
KOMIUIEKCHOE  pelleHue mnpobirembl B kadectBe  mpuMepa  pacCMOTPHUM — KOMIUIEKT
bupmbl Zalman, nony4nBILINN HazBanue Computer Noise Prevention System (cucrema
NpEeOTBPALIeHU [IIyMa KOMIIbioTepa). B ero cocraB BXosT 610K MUTaHUsS BBICOKOTO KauecTBa Ha
300 Bt ¢ MajomyMsIIMM BEHTUJISITOPOM C PETYIUPYEMOMl CKOPOCTBIO, KOMIUIEKT OXJIaXACHUS
nporeccopa (MEAHbBIM paauaTop M OTHCIBHBIA PEryIHPYEeMbId BEHTHIIATOP), pPaguaTrop A
BUJICOKAPTHI, JOTOJHUTENbHBIN PErYIUPYEMbIl BEHTUIISITOP [UIsl KOpITyca, paguaTop YUIICeTa.

KommnonenTts! Zalman njist MajnomyMHOTO CUCTEMHOTo OJioka Ha Tutatrgopme Pentium 4 oboiinercs
HenemeBo: 0ok nutanus ZM300A-APF (608); xoMrutekt oxiaxaeHus mporeccopa CNPS6500A-
Cu (oxono 60%); pammarop s Bumeokaptsl ZMIl-Cu (oxono 16$); BenTwasTop s
kopriyca FBWS (okono 11%); pammatop s uumncera NB32 (okomo 4$). Wtoro momydaercs
BHyIIUTENIbHAs cymma Ooniee 1508, OmHako mosib30BaTelb 3a 3TH JACHBIU MOJYYaeT KOMIBIOTEP C
YPOBHEM IIYMOB He CcBbIE 25 1b.

OxJyaxkaeHue nmpoueccopon

W3BecTHO, 94TO OOJBIIMHCTBO COBPEMEHHBIX MPOIIECCOPOB PAa3BUBAIOT 3HAYUTEIFHYIO TEILUIOBYIO
MOIIHOCTb. Hanpuwmep, Pentium 11-300 notpe6sn pu pabote 10 43 Br,
a Pentium 4 (saapo Willamette) 21T — nmo 75 Bt! OdeBugHO, YTO TPAKTUYECKH BCA
AIIEKTPUYECKasi MOIIHOCTh Ipoleccopa mpeolOpasyeTcs B TEIJIOBYIO D3HEPruio. OTO TeIUIo
HE00X0auMoO 3(PPEKTUBHO OTBOAMTH, MHAYE TeMIEepaTypa KOMIIOHEHTOB IpOIieccopa IMPEBBICUT
JIOITYCTUMYIO TPaHMIly U IPOU30MIET cO0it B pabore.

B xadyecTBe macCMBHOTIO 3JIEMEHTA OXJIAXKACHUS HIMPOKO MPUMEHSIOT paauaTopsl. [IponsBoaurenu
MPOIIECCOPOB CTAPAIOTCS PACCUUTATh IUIONIAIL MOBEPXHOCTH PAMAaTOPOB TaAKUM 00pa3oM, YTOOBI



obecrneunBaliCss HEKOTOPHIH 3amac 1mo 3¢(HeKTUBHOCTH TeIIooTBoaa. OHAKO TaKoW 3amac HEBEJIHUK
W B ClIydae pa3roHa Iporeccopa He oOecreyuBaeT CTaOWiIbHOM padoThl. [laxe «pupmeHHBIE»
paaruaTopbl HBIHEC UMCIOT TMT'aHTCKUC Pa3MCPhIL.

Ecnu pammatop B OAWMHOYKY HE CHPABISIETCS C OTBOJOM TEIUIa, HA IIOMOIIb MPHUXOJIAT
BEHTWIATOPHL. CoueTaHue BEHTUJISITOPA U paiaTopa UCIOJIb3YIOT YKe JOBOJbHO JaBHO, HAUMHAS C
JUHEHKH TmporeccopoB Pentium. OMHaKO B TIOCIECIHUX MOJEIAX IPOIIECCOPOB pasMepbl H
MOIIIHOCTh AarperatoB OXJIAXJEHUS JOCTUTIIM 4YYyJIOBUIIHBIX pa3mepoB. Pl3BecTHbl Mopaenu
BO3AYIIHBIX CUCTEM OXJIAXIEHUSI IpolieccopoB ¢ BecoM A0 900 rpamm!

[Kak npaBuio, B Retail-nocmaske (y HaC 4acT Ha3bIBAEMOU «KOPOOOYHOI») MPOIIECCOPBI CHAOKEHBI
3aBOJICKUM KOMIUJIEKTOM YCTPOMCTB OXJIAXKJCHHMS, YK€ 3aKpPEIUIEHHBIM Ha KapTpuxke. Takue
CTaHJApTHBIC YCTPOWCTBA TapaHTHUPOBAHHO OOECIEUMBAIOT CTAOWMIIBLHYIO paboTy Mporeccopa B
T00BIX pekuMax. XOTS HM3BECTHBI M «IPOKOJbD». Hampumep, ¢upma Infel Obina BBIHYXKAEHA
OTO3BaTh /JI1 3aMEHbl NEPBYK0 MNapTUIO0 MOIIHBIX IpoueccopoB Pentium III 130 Ml wu3-3a
po0JIeEM C OXJIaXKICHUEM IPU BBHICOKOM Harpy3Ke.

B cucremnbix miarax (u kopmycax) ¢opM-hakropa AT BEHTUIATOP OXJAXACHHUS Mpoleccopa
HaNpsMYIO0 TIOAKIIOUaeTcs K pazbemMaM Ooka mutaHus. [1o3ToMy ympaBisiTh UM HEBO3MOXKHO.
CoBpemennbie  ycTpoiictBa (opm-paktopa ATXu ero Moaudukanuii mnpegycMaTpUBaIOT
MOJIKJIFOUEHUE BEHTWJIATOPA OXJIAXKIEHHUS Ipolleccopa K CHELHATbHOMY pa3beMy Ha CHCTEMHOM
rwiare. [lluHa nutanus U ynpaBlieHUs MO3BOJISET KOHTPOJIUPOBATH YACTOTY BPALICHUS KPbUILYATKH
BEHTWJISITOPA U B COBOKYIHOCTH C TEPMOJATUYUKAMU YJEPKUBATH TEMIEPATypy MHUKPOCXEMBbI
mpoleccopa B 3aJJaHHBIX Ipeaenax. XOTs 3eCb MHOTO€ 3aBUCUT OT CUCTEMbI TEPMOMOHUTOPUHTA,
YCTAaHOBJIEHHOW Ha cucteMHoW Iuiare. K cokaneHuto, B JEIIEBBIX H3JENUSIX TEPMOKOHTPOJIb
3aKJIF0YAETC B YCTAaHOBKE B BBIPE3 IPOLECCOPHOIO pazbeMa TEPMOAMOAA, KOTOPBIM Haxe He
KacaeTcsl Kopmyca Ipoliieccopa. B 3ToMm ciaydyae 3HaueHHUs] TeMIEpaTyphl, BblJaBa€Mble CUCTEMOI,
OYEHb JAJIEKH OT PEAIIbHOCTH.

Tepmountepeiic

B OEM-nocraBke mporeccopbl 00bIYHO MPOJAIOT 0€3 YCTPOUCTB OXJIaXI€HUs, KOTOpbIEe TpeOyeTcs
npuobperaTh OTAeNbHO. TakuM oOpa3oMm, BcTaeT mpoOjemMa BhIOOpa KOMILIEKTA OXJIAXKIACHUS U
crioco0a ero ycTaHoBKU. YacTo C LeNbl0 SKOHOMHMM CPEACTB IOKYMAaeTcs MepBOe IMOIaBlIeecs
JIEIIEBOE YCTPOMCTBO, OOBIYHO KUTAMCKOro MPOW3BOJCTBA. TakoM MOJXOA YpeBaT CEPbE3HBIMU
HEeMpUATHOCTSMU.  [lo0OHBIE  KOHCTPYKIMHM  3asBISIOTCS KaK  yHUBEpCalbHbIE, SIKOOBI
paccurMTaHHbIE HA IUPOKUI CIIEKTP MOJIEJIEH MPOLIECCOPOB.

Jaxxe Oernplii OCMOTpP ATHX HU3ICTUM NPUBOJUT K CTOHKOMY YOEXKIECHHIO, YTO HMX CO3/aTelld
BOOOIIE HE 3HAKOMBI C OCHOBaMHM TE€pPMOJMHAMHUKH. Jla M KauecTBO HCIOIHEHHUS TaKOBO, UTO
IUIOCKOCTh PajiiaTopa, MPUMBIKAIONIYIO K IPOIleccopy, Kak MUHUMYM Tapy JHEeW Hajo nuiidoBaTh,
a BEHTHJIITOP IpOXOdYeT He Xyke mponeisiepa Biieraromero «Meccepmmurra». CiyxaT Takue
YCTPOMCTBA OUYEHb HEJOJTO U MPAKTUYECKHU HE CITIOCOOHBI K HOPMAJIbHOMY OXJIQXKICHHIO.

Ecnn BbI pemniiv COKOHOMUTD Ha OXJIAXIEHNUHU, IOKYIIAaUTEe CTAaHJAPTHBIN 3aBOICKON KOMIUIEKT JUIs
JAHHOTO Tpolieccopa. 3a Mapy «WIUIIHUX) J0JIJIApOB BbI OJYYUTE HAJAECKHOE YCTPOUCTBO U Oyzaere
CIIOKOMHBI 3a IpoLeccop. 3aMeTuM, uTo 1y mpoueccopoB AMD Athlon 3aBOACKOW KOMIIJIEKT
OXJIQX/IEHUSI HAWTHU I0CTaTOYHO CJIOKHO. Jla M caMM ITOCTaBKH THX IPOLIECCOPOB B «OOKCOBOMY (C
YCTQHOBJICHHOM CUCTEMOM OXJIaXKICHHs) BapUaHTe OYCHb OIPaHUUYCHBI.

B HCKOTOPLIX ClIydasdX CTOUT IMOAyMaTb O HpI/IOGpeTeHI/II/I KauCCTBCHHOI'O BCHTUJIATOPA
npodecCHOHAFHOTO Kilacca. Bo-mepBBIX, €CiM MOSBWIACH HEs pa3orHATh Mporeccop, 0Oe3
BEHTWIATOpPA CTOMMOCTBhIO He MeHee 10 mommapoB He 000WTHCH. BO-BTOpBIX, €CIM KOMITBIOTED



OCHaIlI€H 3HAYUTCIbHBIM YK CJIOM KOMIIOHCHTOB, BBIACIAIOIIUX TCIIJIO, TO CTaHI[apTHBIﬁ 3aBOIICKOI7I
BCHTHUJIATOP HE BCETAa CIIPABIIACTCA C OXJIAXKACHHUEM.

MoHTHpoBaTh paauaTop € BEHTWIATOPOM Ha KOpIYyC Mpoleccopa CIEAyeT TOJIbKO Iocie
00pabOTKH MOBEPXHOCTU TEIIONMpoBOAHON macToi. OreuectBenHas nacta KIIT-8 crout xoneliku
M, XOTS HE WUMEeT BBIJAIONINXCA IIOKa3aTeei, JOCTaTOYHO KayeCTBEHHO O0eCIeunBaeT
HOPMaJbHBIA TENIIOOTBOA. 3aBOACKHE CTaHJApTHBIE paAUaTOpbl, KaK MPaBUIO, HMEIOT
IPUKPBITYIO JTUIIKOM JIEHTO! IUIOIIA/IKY, Ha KOTOPYIO 3apaHee HaHECEHA TEIIONPOBO/IHAS MacTa.

B mpodeccronanbHbIX W3ENUAX B KadecTBE MACThl HMPUMEHSIOT CIEHUAIBHO TMOA0OpaHHbIE
COCTaBBI, yZA€JbHasl TEIUIONPOBOJHOCT KOTOPHIX Ha mopsaaok Bbime, yeM y KIIT-8. K TakoBeIM
OTHOCATCS TEPMOIIACTHI
bupm Bergquist (HF225UT), Chromerics (T725), Honeywell (PCM45), ShinEtsu (PCS-TCOI11T-
13), Termagon(T~pcm905C) n HexkoTopsle npyrue. Mx sxenaTenbHO MCIOIB30BATh 7Sl KPUTUYHBIX
10 HaJISKHOCTH CHCTEM.

IMocaencrBun neperpesa

[TonpoOyem oOLIEHUTH NOCIEACTBUSA MeperpeBa s pa3iMyYHbIX MpoleccopoB. B oOuiem ciydae
MOKHO YTBEpPXKIaTh, YTO HE3HAUUTENbHBI MEpPerpeB BBIPAXKAETCS B HECHPOBOIMPOBAHHBIX
3aBHCAHUSX U «CJIETax» OMEPAIMOHHON CHCTEMBI U MPOTPaMM «TsDKENoro» kiacca: 3JI-rpaduku,
urp, o0paboTku u300pakeHuit uau BuAeo. Ecnu BcTpeuaroTcss mpoOsieMbl Takoro poja, MWHOTAa
JIOCTaTOYHO TUIATEJIBHO CAYTh IbLIb C PaJuaTopa U KpPbUIbYATKU BEHTUJISTOpA, a TAKXKE JAPYTUX
KOMIOHEHTOB. Ho wamie pemieHHe COCTOMT B 3aMEHE BBIPa0OTaBIIEro pecypc WIH
HEKaYyeCTBEHHOI0 BeHTWIsITopa. CucremaTHueckue cOOM KOMIBIOTEpPA CIYCTS ONPEIEIIEHHOE
BpeMs IOCJie 3allycka TOBOPST O TOM, YTO TEIJIOBOW PEXUM Cephe3HO HapylieH. OObIYHO 3TO
CBS3aHO C BBIXOJIOM U3 CTPOSl BEHTUJIATOpa (OXJIaXKIACHHS Ipoleccopa WM OJIOKa NMUTaHUus).
OpHako Takue MpoOseMbl MOTYT OBITh MOCTEJICTBHEM YCTAaHOBKM HOBBIX 3SHEPrOEMKHX
KOMIIOHEHTOB. B 3TOM ciryyae mocraBbTe Ha mpoieccop 0oJjiee MOLIHYIO CUCTEMY OXJIAXKIECHUS WU
MIOMEHSINTE pa3MEIIEHNE KOMIIOHEHTOB B KOPITyCE.

He nans Bcex Mogeneil mpolueccopoB MeperpeB MNpoxoauT 6Oe30ome3HeHHO. OcoOeHHO
YyBCTBUTEIHHBI K MIPEBBILIEHUIO npeenbHON TEMIEPATypPbl
nporeccopsl Athlon u Duron dupmel AMD. VI3BecTHBI M TOAPOOHO OMHUCAHBI CIy4ad IOJIHOTO
BBIXO/Ia U3 CTPOs ATHX HPOLECCOPOB IpH OTKaze BeHTwisTopa. [Ipoueccopsl InfeloTHOCATCS K
Kateropuu Oosee croikux uznenuil. [1o kpaitHeill Mmepe, aBTOp HU pa3y He CIBIIIAT O CTOPEBLIEM I10
IpUYMHE OTKa3a BEHTUJIsITOpa npoiieccope Intel

Takast pasHMIIa B TIOBEIEHUU COBPEMEHHBIX NPOAYKTOB Intel 1 AMD 0ObSCHSACTCS pa3HBIM
MIOAXOAOM K KOHTPOJIKO 3a TEPMHYECKHUM peXUMOM Ipoueccopa. @upma AMD 1o mocieaHero
BPEMEHHU CUMTAJIA, YTO OXJIAXKICHHUE U KOHTPOJIb 3a TEMIIEPATYPOH — 3a7a4a CUCTEMHAs U IIOTOMY
STUM JIOJDKHBI 3aHUMATHCSI MPOU3BOJUTENN MATEPUHCKUX IaT. OJHAKO «MAaTEpUHCKUI» JaT4YHUK
OOBIYHO KpPEMUTCS K paguaTropy CHCTEMbl OXJIQXKJIEHHs, a 4YacTO HaXOJUTCS B BBIpe3e
pazbema Socket 1 MEPSIET, IO CYTH, TEMIIEPATYPY MAaTEPUHCKOW TUIaTHI B JaHHOU Touke. CoueTaHue
nporieccopoB Athlon XP ¢ COBpEeMEHHBIMM MAaTE€PUHCKMMH IUIaTaMH OoJjiee Ha/leKHO B CMBICIE
TEPMOKOHTPOJIS, IMOCKOJIBKY B IIPOLECCOP BCTPOECH TEPMOPE3UCTOP, BBIJAIOIIUN CBEACHUS O
TEKYIIEH TeEMIIEpaType.

®upma Intel nepenoxuia 3agady KOHTPOJIS 3a TEMIEpaTypoil mporeccopa Ha BHYTPEHHUE CXEMBI.
OcobennHo yIa4HO aTa npobiema perieHa B nporeccopax Pentium 4, rne
cxeMma Thermal Monitor obecriedBaeT HE TOJBKO KOHTPOJIb TEMIEpPaTypbl, HO U CHU)KCHHUE
paboueit yacToThl Tipu TieperpeBe. TectupoBanue mporeccopa Pentium 4 co custoit (!) cucremoit
OXJIXK/ICHUS MTOKA3aJI0, YTO MPOLIECCOP COXpaHSAeT pabOTOCIOCOOHOCTD, JHIbL 3aMeisis paboTy.



Mopnens Pentium I1I Benet cebst 6onee «rpybo», HO BIOJHE MPEACKa3yeMo: B CiIydae IMeperpena
MIPOIIECCOP «3aBUCACTY, OTKIIFOYAs ITUTAaHHUE SPa.

B03L[ymm>1e CHUCTEMDbI OXJIAXKIACHUSA

Bo3aymHeie cucTeMbl OXJaXAEHUS OCHOBAHBI HA MEpeaade TEIIOBOM 3HEPruU OT IMpoueccopa K
paauatopy, UMeroIIeMy ropa3o OONbIIyIO IUIOMIAb IOBEPXHOCTH, YEM KPUCTAILI, Yepe3 KOTOPYIO
¥ OTBOJUTCS U3NHIIEK Tera. [Iporeccopsl Manoii momHocty (Hanpumep, VIA C3 unu MoOUIIbHBIS
BapuaHThl Pentium III) o6xoasaTcss Tonbko pamuaTopoM. OnHAKO B OOJBIIMHCTBE HACTOJBHBIX
CHUCTEM HCIIOJb3YIOT CHCTEMY OXJaXJEHHUS, B KOTOPOW IMOBEPXHOCTb paguaTropa oO0AyBaeTcs
BO3/1YIIHBIM IOTOKOM, CO3/1aBa€MbIM BEHTUIIATOPOM. [Ipu TemnoBelieneHnn MOIHOCTHIO 10 30 BT
JOCTAaTOYHO MPUMEHUTHh OOBIYHBIN BeHTHIsATOpP 50x10, 00myBaromuili adrOMUHHMEBBIA paguaTop.
3HauuTenbHOE peBbliieHre 3HaueHus 30 BT paccenBaeMoi MOIIIHOCTH BBI3bIBAET HEOOXOAUMOCTD
YBEJIUYHUBATH IJIOIAIb PAMATOPa U MPOU3BOJIUTEILHOCTh BEHTUIISATOPA. B ClIOXKHBIX citydasx (mpu
TEIUIOBBIIETICHUH Tmpoueccopa Oonee 50 Bt) mpuxoautcs ontumuszupoBath (opmy pebdep
pamuaTopa, MPUMEHATh MaTepHabl C XOPOIIEH TEIUIONPOBOJAHOCTRIO (Meb), HapalluBaTh
MIPOU3BOUTENILHOCTh BEHTHIIATOPA 32 CUET YBENUYCHHSI IUaMeTpa KPbUIbUYATKU U YUCIIa 000POTOB,
a MHOTJ]a yCTaHABJIMBATh JIBA BEHTWIATOPA.

['maBHBIM «JIBUTATENEM Iporpecca» B OOJACTH IOCTPOEHUS CUCTEM OXJAKICHHUS SBUIIACH
dupma AMD, ubn crapuine moaenu Athlon (¢ pabounmu gacroramu Oosee 950 MI') BbIIENsOT
6omnee 50 Brt. IloaTOMy camble «M3bICKAaHHBIE)» CUCTEMbI OXJAXKACHUS pa3paboTaHbl UMEHHO IO
untepdeiic Socket A (Socket 462). llpasna, usnenus xkomnanuu Intel cepunt Pentium 4 He CIUILIKOM
oTcTatoT oT Athlon. Hatipumep, Pentium 4 ¢ sppom Willamette n yacrotoit 2 I'T'y umeeT TemioByro
MOIIIHOCTH 75 BT.

IIpakTuyeckas padora 47 YTuinuzanus HeucnpaBHbIX 1eMeHTOB CBT

3amaHue:

I. CocTaBuTh IUIaH KOHCIIEKTA.
2.KpaTtkuii KOHCIEKT 1O IUIaHy.

3.0TBeTUTH Ha KOHTPOJIbHBIE BOIPOCHI

IIpakTnueckas padora 48 TunoBasi cucreMa yTUJIM3aAIUM HEMCITPABHBIX
3JICMCHTOB
M3BiieueHrEe qparomeHHbIX METAIUIOB U3 BTOPUYHOTO CBHIPhS SBJISCTCS YaCThIO TIPOOIEMBI
WCTIOJIB30BaHUS BO3BPATHBIX PECYPCOB, KOTOPAsk BKITIOYAET B CEOsI CISMYIOIINE aCTIeKThI:
*  HOPMAaTHBHO-NPABOBOW;
*  OpraHM3aIMOHHBIIA;
*  cepTU(UKAIMOHHBIIA;
*  TEXHOJIOTMYECKUH;
*  DKOJOTHMYECKHUII;
*  DKOHOMHUKO-(pUHAHCOBBII.
[Tpo6iieMa KCTIOIB30BAHUS BTOPHYHOTO CHIPHSI, COJEPIKAIIETO APAroleHHbIE MaTepUabl U3
KOMITHIOTEPOB, IEPUGPEPHUITHOTO 000PYIOBaHUS U MHBIX CPEACTB BhIUUCIUTENbHOU TeXHUKN (CBT)
aKTyaJlbHa B CBSI3M C TEXHUYECKUM NEPEBOOPYKEHUEM OTpaciiel MPOMBIIIIIEHHOCTH.



K nparomeHHBIM MeTalulaM OTHOCSTCS: 30JI0TO, cepedpo, IMIaTHHA, NaJIaJuid, POIHA,
UPHUIUH, PYTCHHIA, OCMU, a TaKKe JI00bIe XUMHUECKUE COSIUHEHUS U CIUIABBl KaXIOTO U3 ITUX
METaJJIOB.

Cratbs 2 1. 4 "®enepanbHOro 3aKOHa O APArolEHHBIX METAUIaX U JParolleHHbIX KaMHAX"
ot 26 mapta 1998 roma Nel463 rmacut: "JIoM U OTXOJbI IParolieHHBIX METAIJIOB MOJJICKAT cOOpy
BO BCEX OpraHMU3aIUsiX, B KOTOPBIX OOpa3yloTCs yKa3zaHHbIC JJIoM U OTX0jabl. CoOpaHHBIE JIOM U
OTXOJBbI TMOJUIekKAT 00sS3aTeNbHOMY YYETY M MOTYT MepepadaTbiBaThCsi COOMPAIOIIMMHU  HX
OpraHU3aIUSIMU 711 BTOPUYHOTO UCIIOJIB30BaHUS WIH PEaTM30BbIBATHCS OPraHU3alUsIM, UMEIOLTUM
JUIEH3UU Ha JaHHBIA BUJA JAEATEIbHOCTH, Ul JallbHEHIIero Mpou3BOJACTBA U adduHaxka
JIparolieHHbIX METAJIOB".

CtpykTypHass MOZeNlb MpPOBEAEHUS paldOT MO W3BJICUECHUIO BTOPUYHBIX JIPArOICHHBIX
MeTasuioB U3 oTpadboTanHbIX m3aenuii CBT, BKIroyaeT cieayromue 3Tarsl :

* HMudopmanmonHoe obecreveHue;
* Co3znanue ycinoBuii;

* Paz6opka uzgennif;

*  Peanuzanusa nmaprtuii.

Ha osrane "HWudopmanuonnoe odecneyenue' ocymiectsisercs cOop uHDopMamum o
KOHKPETHOM OOBEKTE M3 KOTOPOTO IUIAHUPYETCS YTUIM3UPOBATH JIparoleHHble MeTaibl. Ha aTom

OCHOBHEIE HAITPABITEHUA JEATEIBHOCTH
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Pﬂcy]—lOK OcHaBHBIE HanpaBJCeHUA ACATECJIbHOCTH HA ITale «I/Il—[(l)OpMal[PIOHHOC o0ecneyeHue»

aTare HeoOXOAMMO MPUACPIKUBATHCS TIOCIEOBATEIFHOCTH IEUCTBUH, YKa3aHHBIX Ha PrcyHke

Kak BumHO ©3 mnpuBeeHHOW Ha PHCyHKE CXEMbl, OCHOBHBIE JICMCTBHS Ha JTare
"UnpopmaninonHoe oOecrieyeHre" MPEeACTaBIAIOT COOONH HENpPEephIBHYIO MOCIEA0BATEIHHOCTh
JIEMCTBUM, MOArOTAaBIMBAIOIINX OCHOBY JUIsl YCIIEIIHOTO BhINONHEeHHs 3Tana "Co3nanue ycinoBuil'.

Ha osrane "Coznmanue ycrnoBuit" cO3[al0T yCIOBHS JUIsl IPOBEAEHUS paboT mo pa3dopke
uznenuii CBT. IlpuoGperaercst M TpaHCHOPTUpYETCS OOOpYAOBaHHE TOIexKallee pa3z0opke,
MPOU3BOTUTCS MOATOTOBKA HHCTPYMEHTA M pab0YnX MECT.

Ha sTom 3Tane HeoO6x0auMO, IPUIEPKUBATHCS MOCIECOBATETFHOCTH IEHCTBUM, YKAa3aHHBIX
Ha PucyHox



OCHOBHBIE HATTPABJIEHHA JEATEJIEHOCTH
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Pucynok - OcHOBHbIe HANIPABJIEHUS J1eATeNBLHOCTH Ha 3Tane «Co31aHue ycI0BH»

Kax BunHO 13 npuBeaéHHON Ha PUCYHOK cXeMbl, OCHOBHBIE JielcTBUS Ha 3Tane "Co3aaHue
ycioBuit" MPEACTABIISIOT coboi HETIPEPHIBHYIO MOCJIeI0BATENILHOCTh JIEUCTBHH,
MOJTOTABIUBAIOIINX OCHOBY ISl YCIIEITHOTO BHIMTOHEHUS 3Tana "Pa3bopka nznenuit'.

[locnenoBarenbHOCTh  pa3zbopku  ompenensercs  tunoMm  usnenus  CBT,  ero
KOHCTPYKLIMOHHBIMU OCOOEHHOCTSIMHU U KOMILJIEKTallueH.

Kax npaBumno, nporecc pa30opku JOMKEH BBIMOIHIETCS B MOCIEA0BATEIHHOCTH, OOpaTHOM
nporeccy coopku uznenus. OCHOBHBIC HaNpaBJiIeHHs JAesITeNbHOCTH Ha dTane "Pa3zbopka uzgenuit”
MpeACTaBIeHbl HA PUCYyHOK.

OCHOBHEIE HATTPABJIEHHMSA JESATEJIGHOCTH
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Pucynok - OcHoBHBIC HaNIpaBJIeHHA AeATeJbHOCTH Ha dTane «Pa3dopka usneanii CBT»

Kax BumHO u3 mpuBeaeHHON Ha PHCYHOK cxeMbl, OCHOBHBIE JEUCTBUS Ha 3Tane "Pa3dopka
n3aennit" MPECTABISIOT co0oit HEMPEPHIBHYIO OCJIEN0BATEILHOCTE JIEHCTBHH,
MOITOTABIUBAIOIINX OCHOBY ISl YCIIEITHOTO BIMOJTHEHMs dTana "Peanu3anus naptuii”.

OcHoOBHbBIC HamNpaBlIEHUs ACITENLHOCTH Ha dTane "Peanu3anus naptuil" mpeacTaBleHbl Ha
Pucynok.



OCHOBHBIE HAITPABJIEHUSA JEATEJIBHOCTH
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PﬂcyHOK - OcHOBHBIE HanpaBJICHUA ACATCIbHOCTH HA 3TAIlE «Peanuzanns MapTumn»

Kax BunHO u3 nmpuBeneHHoi Ha PucyHnke cxembl, OCHOBHBIC IeWCTBHS Ha dTarne "Peanuzamms

napTui" MpencTaBiIsAOT cOo00H IMOCHIEN0BATENbHOCTh JEUCTBUM, CO3/1AI0IIUX OCHOBY AJIs
YCIIELIHOT'O BBINIOJIHEHUS IPOLEAYP 3aBepluatoniero srana yrummsanuu CBT.

IIpakTuyeckas padora 49
Pecypco- u 3Heprocoeperawmue TeXH0JA0rum ucnoab3opauuss CBT

3amanue:

I. CocTaBuTh IIIaH KOHCHEKTA.
2.Kpatkuii KOHCIEKT IO IUIaHy.
3.0TBeTUTH Ha KOHTPOJIbHBIE BOIPOCHI

B nauane 90-x ronoB xomnanus EPA (Environmental Protection Agency— ATreHTCTBO 1O
3al0UTe  OKPYXKAIOLIEH  cpeabl) Hayajao  MNPOBOAMTH  KAMIIAHUIO 1O  cepTU(UKALUU
sHeprocOeperarux MepcoHaNIbHBIX KOMIIBIOTEPOB U Nepudepuitnoro odopynosanus. Kommsrorep
WM MOHHUTODP BO BpeMsl MPOJOJIKUTENBLHOTO MPOCTOS TOJKEH CHU3HUTH dHepronoTpednenue a0 30
Bt u Gonee. Cucrema, yaoBIeTBOpSIONMIAs 3TUM TPEeOOBAHUSIM, MOXKET TOJYYUTHh CepTU(PHUKAT
Energy Star.

B macrosimee Bpemst B [IK Hanmum nmpuMmeHeHHE ClemyIOmie dHEProcOeperarmye TeXHOIOTUH:
CraHaapT ycoBeplIeHCTBOBAHHOH cucTeMbl ynpaBjeHuss nuranueM (Advanced Power
Management—APM) pazpaboran ¢upmoii Intel coBmectHo ¢ Microsoft u ompenenser psn
UHTEpEICOB MEXAy anmapaTHbIMU CpPEACTBAMH YIPABJICHUS MHUTAaHUEM U OINEPaLMOHHOM
cuctemMoil kommnbroTepa. [loaHoCThIO peanu3oBaHHbI cTaHzapT APM mo3BosisieT aBTOMaTH4eCKU
NEPEKIIIOYaTh KOMIBIOTEDP MEXAY MATHIO COCTOSHUSMHU B 3aBHCHUMOCTH OT TEKYLIETO COCTOSIHMS
cuctembl. Kaxxgoe mnocieayrolee COCTOSHUE B IPUBEICHHOM HMKE CIIMCKE XapaKTepU3yeTCs
YMEHBIICHUEM MOTPEOICHHS SHEPTHH.

* Full On. CucteMa NOJHOCTBIO BKIIFOUYEHA.



* APM Enabled. Cucrema paboTaer, HEKOTOpPbIE YCTPOMCTBA SBISIOTCS OOBEKTAMH
yIpaBJIeHUs Ul CUCTEMBbl YIpaBieHHMs NuTaHueM. Hencnoab3dyemble ycTpoiicTBa
MOTYT OBbITh BBIKJIIOYEHBI, MOXKET OBITh TAK)KE€ OCTAHOBJICHA WJIM 3aMmensieHa (T.e.
CHIDKEHa TakToBas dYacToTa) paboTa TakTOBOTO TIeHepaTropa IEHTPaJbHOrO
npoleccopa.

* APM Standby (pe3epBHbIii pexum). Cucrema He padoTaeT, OOJIBITHHCTBO YCTPOUCTB
HaXOAATCS B COCTOSHUM NOTpeOsieHuss Manodl MomHocTH. PaboTta TakTOBOTrO
reHepaTropa LEHTPAJIbHOrO MpoLeccopa MOXKeET ObITh 3aMeUIeHa WJIM OCTaHOBJICHA,
HO HeoOXoauMble MapameTpbl (YHKIHMOHMPOBAHUS  XPAHATCS B MaMSATH.
[Tonp3oBatenb UM ONEpaliOHHAsE CUCTEMA MOTYT 3allyCTUTh KOMIIBIOTEP U3 3TOTO
COCTOSIHUS TIOYTH MTHOBEHHO.

* APM Suspend (pexum mnpuoctaHoBku). Cucrema He paboTaer, OOJBIIMHCTBO
YCTPOMCTB MacCUBHBI. TaKTOBBIN I'€HEPATOP UEHTPAIBLHOIO MPOLIECCOPA OCTAHOBIIEH,
a mapameTpsl (PYHKIIMOHUPOBAHHS XPAHATCS Ha AUCKE U MPU HEOOXOAMMOCTH MOTYT
OBITh CYMTAHBI B TIAMATH JJIsi BOCCTAHOBJICHUSI paOOTHI CHCTEMBI. UTOOBI 3aMyCTHTD
CHCTEMY U3 3TOTO COCTOSTHUS, TPEOYETCsI HEKOTOPOE BpEMSI.

*  Off (cucrema otkimoueHa). Cucrema He padoraeT. ICTOYHUK MUTAHUS BBIKITFOYCH.

JLis
peanuzanuu pexxumMoB APM TpeOyroTcsi ammapaTHblE CpPEACTBa U NMPOTrpaMMHOE
obecnieuenue. Mcrounnkamu nutanus ATX MOXHO ympaBisTh ¢ moMomsio curtaia PowerOn u
(baKyIbTaTUBHOIO pa3beMa IMUTAHUSA C IIECThi0 KoHTakTamu. (HeoOxoaumble 11t 3TOr0 KOMaH]Ibl
BBIJIAIOTCS IpOrpamMMoil.) M3roroBuTenu Takxke BCTPAaUBAIOT 110J100HBIE YCTPOWCTBA yIpaBIECHUS B
Jpyrue 5SJIEeMEHTbl CHCTEMBbl, HalpuUMep B CUCTEMHbIE IJaThl, MOHHUTOPbl M JHUCKOBOJBI.
OnepanroHHble cucTeMbl (Takue kak Windows), KoTopble noajepxuator APM, npu HacTyrieHuu
COOTBETCTBYIOIIMX COOBITUM 3amyCKalOT IpOrpaMMbl YIpaBlIeHUs NHUTaHueM, "Habmrogas" 3a
JNEHCTBUSIMHU TOJb30BaTeNsl M MNPUKIAAHBIX mporpaMM. OpHAako oONepaluoHHAs CcUCTeMa
HENOCPE/JICTBEHHO HE IIOCBIJIAET CHUTHAJIBl YIpPaBJICHUS [HUTAaHUEM allapaTHBIM CpPEJICTBaM.
CucreMa MOXKET UMETh MHOXKECTBO Pa3IMUHBIX allapaTHBIX YCTPONUCTB U MPOrpaMMHBIX (YHKIUH,
UCIOJIb3YEMBIX MpH BhIMONHEHUN QpyHKIni APM. UToOBI pa3pemuTs npodiaemMy CONpsHKEHUs 3TUX
CPEICTB B OIEPAllMOHHOM CHUCTEME M alNapaTHbIX CpPEACTBaX MpPEIyCMOTPEH CHEeUaIbHbII
aOCTPaKTHBIM YpOBEHb, KOTOPBI 00JIerdaeT CBA3b MEXAY Pa3InYHBIMU 3JIEMEHTAMH apXUTEKTYPHI
APM.

ITpu 3amycke onepalMOHHON CUCTEMBI 3arpyskaercs nporpamma — apaiisep APM, koTopsblit
CBSI3BIBAETCS C pa3IMYHBIMU MPUKIATHBIMU IPOTPaMMaMH U IPOrpaMMHBIMU QyHKIMSIMU. IMEeHHO
OHM 3allyCKalOT JEWCTBUS YIpaBJIECHHUS NUTAaHMEM, IIPUYEM BCE amlapaTHbIE CPEICTBa,
coBmectuMmble ¢ APM, cBsassiBatorca ¢ cucremHon BIOS. [lpaiiBep APM u BIOS cBs3anbl
HaNpsSIMYI0; UMEHHO 3Ty CBS3b HCIIOJIb3YET OIEpalliOHHAs CHCTEeMa JJis YIpPaBIEHUS peXUMaMU
anmnapaTHbIX CPECTB.

Takum oOpa3zoMm, 4YTOOBI (yHKIIMOHUpOBaIU cpeAcTBa APM, HeoOxomum cTaHmapr,
NOJJIEP)KUBAEMBII CX€MaMH, BCTPOCHHBIMH B KOHKPETHBIE allllapaTHbIE YCTPOWCTBAa CHCTEMBI,
cucremHass BIOS u onepaunonHnas cucrema c apaiiBepoM APM. Ecnu xots Obl OIMH U3 3THUX
KOMIIOHEHTOB 0TCyTCcTBYeT, APMpaboraTs He OyeT.

YcoBepumieHCTBOBaHHAasi KOH(purypauuss W uHTepdeiic nuranua  (Advanced
Configuration and Power Interface— ACPI) BnepBbie peannzoBaHbl B coBpeMeHHBbIX BIOS u
onepaimoHHbix cucreMax Windows 98 u 6onee nmo3aaux. Eciu BIOS kxommbroTepa moaaep:kuBaet
cucremy ACPI, To Bce ynpaBieHHe MUTaHUEM NIEPEIAETCS ONEPALIMOHHOM CUCTEME. DTO YIPOLIAET
KOH(HUTypHpOBaHUE MTApaMETPOB, BCE OHU HAXOJATCS B OJTHOM MECTe— B OINEpAIlMOHHON CUCTEME.
Teneps i1 KOHPUIYpHpPOBAaHUS IAPaAMETPOB CHCTEMBI YIPABICHHS MUTAHUEM HE HYXHO
ycTaHaBIuBaTh cooTBercTByromue napamerpsl B BIOS. Cucrema ACPI peanmu3oBaHa TONBKO B
CaMbIX HOBBIX KOMIIBIOTEPAX.

Crangapt DPMS (Display Power Management Signaling - cuctema CUTHAJIOB yIpaBJIeHUS
MMTaHueM MoOHHUTOpa) accoruanmuu VESA ompenenser cocraB CHUTHAJIOB, TE€peIaBacMBbIX
KOMIIBIOTEPOM B MOHMTOp, IPU BXOXKIEHHUM CHCTEMBI OT COCTOSIHMS IPOCTOS B PEXKHUMBI
HNOHMKEHHOTO0 NOTPeOJIEHUs] SHEpruu. B 3THX CHUCTEMHBIX Npoleaypax KOHTpOJb OepeT Ha ceds



JpaiiBep, MOCHUIAIONIMKA COOTBETCTBYIOIME CHTHANBI uepe3 rpaduueckyro kapry. [Ipu Haxatun
KJIQBUIIM Ha KJIABUAType WM ABM)KEHHUH "MBIIIK" MOHUTOP MEPEXOAUT B HOPMAJIbHBIA PEXUM
paboTHI.

JlaboparopHas padora 1 OnpenejieHHe TEXHHYECKHUX NIAPAMETPOB U
BO3MOKHOCTEIl KOMIIBIOTEPHOI0 KOMILIEKCA M0 TEXHUYECKOI TOKYMEHTAIMU

eab padoTsbI
OcBoeHHNe HaBBIKOB BbIIEICHUS TPeOOBaHMN K MPOTPAMMHBIM MPOAYKTaM U (OPMHUPOBAHUS
TEXHUYECKOT0 3aJJaHus 10 TOCYJapCTBEHHBIM CTaHIapTaM.

3aganue

1. ITonyuuTe 3amanue y npenogaBaTens.

2. Jlng 3agaHHOrO BapuaHTa HEOOXOAMMO pa3pabdoTaTh TEXHUYECKOE 3a/JaHHE 10 OJHOMY U3
TOCTOB.

[Ipu BBITIONIHEHUY 3aJ]aHHSI UCTIONB3YHTE TEOPETUUECKUN MaTepuan MPUBEACHHbBIN HIDKE.

3 Teopernyeckunii MaTepuaJl

3.1 OOuime cBeeHus 0 CTaHAApTax

TexHuueckoe 3afaHue SIBIAETCS HUCXOAHBIM MaTepHaloM JI CO3JaHus WH(POPMAalLMOHHOM
CUCTEMBI MJIU Apyroro npoaykra. [loatomy TexHuueckoe 3ananue (cokpamieHHo T3) B mepByro
oyepesb J0JDKHO COZAEpKaTh OCHOBHBIE TEXHUYECKHE TPeOOBAaHUSA K MPOAYKTY U OTBEYaTh Ha
BOIIPOC, UTO JJaHHAs CHCTEMa JIOJDKHA JIeNIaTh, Kak padoTaTh U MPH KaKUX yCIOBHUSX.

Kak mnpaBuio, 3Tamy CcoOCTaBIE€HUS TEXHMYECKOTO 3a/JaHusl MpPEALIeCTBYET IPOBEICHHE
oOclieIoBaHMsl TPEAMETHOW O00JIaCTH, KOTOPOE 3aBEpINACTCS CO3JaHHEM aHAIUTHYECKOTO
oryera. MIMEHHO aHaNUTUYECKHH OTYeT (MM aHAJUTUYECKas 3amKcKa) JOXKHUTCS B OCHOBY
JOKyMeHTa TexHuyeckoe 3aJaHue.

Ecnmu B ordere TpeOoBaHMs 3aka3uMKa MOTYT OBbITh M3JI0KEHb B OOLIEM BHUIE U
npousuitoctpupoBaibl  UML-auarpaMMaMy, B TEXHMYECKOM 33JaHMM  CJIEAYeT MOAPOOHO
onucath Bce (YHKIMOHAJIbHBIE U IOJIb30BATEIbCKUE TpeboBaHMs K cucteme. UeM moapoOHee
OyZeT COCTaBJIEHO TEXHMYECKOE 3aJjaHhe, TEM MEHbIIE CIHOPHBIX CUTyallUld BOSHUKHET MEXIY
3aKa34MKOM U pa3pabOTUMKOM BO BpeMs IPUEMOYHBIX UCIIBITAHUH.

Takum o00pa3oM, TEXHHUYECKOE 3aJaHME SBISETCS JOKYMEHTOM, KOTOPBIM IO3BOJISIET Kak
pa3paboTUMKy, TaK M 3aKa3UYUKY NPEJACTaBUTh KOHEUHBIH MPOJYKT U BIOCIEACTBUU BBIIIOIHUTH
MIPOBEPKY HAa COOTBETCTBHUE MPEABSIBICHHBIM TPEOOBAHUSM.

PykoBoACTBYIOIIMMH CTaHAApTaAMU MpPHU HANMCAHUU TexHHUYeckoro 3ajgaHus spistorcss ['OCT
34.602.89 «Texunuueckoe 3a7aHUE Ha CO3JaHUE aBTOMaTtu3upoBaHHOUM cucteMb» [1] u TOCT
19.201-78 «Texuuueckoe 3amganue. TpeGoBaHus K cofepxanuio U odpopmienuto» [2]. Ilepnoiit
CTaHJIApT MpeAHa3HAuYeH [UIsi pa3paOOTUMKOB AaBTOMATHU3UPOBAHHBIX CHUCTEM, BTOPOM IS
MIPOrPaMMHBIX CPEJICTB (pa3HUIAa MEXy TaHHBIMHU CTaHJapTaMH ONKcaHa B cTaThe «YTo Takoe
I'oCT» [3)).

Crucok W OINUCaHHWE pa3JIeNoB, KOTOpbIE JOJDKHBI COAEP)KAThCS B TEXHUYECKOM 33aJaHHUU
cormacio ['OCTy 19.201-78 TexHuueckoe 3amaHue. TpeOoBaHHS K CONEPXKAHUIO U
odopmIIeHHIO:

1. BBenenue

2. OcHOBaHus 1 pa3paboOTKU

3. Haznauenue pa3zpaboTku

4. TpeboBaHMs K IPOrpaMMe WIH IPOTPAMMHOMY H3EIIHIO

4.1. TpeboBanus K (YHKIIMOHATHLHBIM XapaKTePUCTUKAM

4.2. TpeboBaHus K HAJC)KHOCTH

4.3. YcioBus dKCIuTyaTauu

4.4. TpeboBaHUS K COCTaBY U MapaMeTpaM TEXHUUYECKUX CPEICTB

4.5. TpeboBanus K ”HGOPMAITMOHHON U TPOTPAMMHON COBMECTHMOCTH

4.6. TpeboBaHUS K MAPKUPOBKE U YIIAKOBKE



4.7. TpeboBaHUS K TPAHCIIOPTUPOBAHUIO U XPAHEHUIO
4.8. CneninanbpHbIe TPEOOBAHMS

5. TpeboBaHusI K IPOrpaMMHON JJOKYMEHTAlluU

6. TeXHUKO-DKOHOMUYECKHE MTOKa3aTeIn

7. Ctamuu u 3Tansl pa3paboTKu

8. IlopsA10K KOHTPOJISI U MPUEMKH

Cnucok M OIUCaHHWE Ppa3[esIoB, KOTOpbIE OJIKHBI COAEPKATHCSI B TEXHUYECKOM 3a/laHUM
cormacio I'OCTy 34.602.89 TexHuueckoe 3aJaHHME Ha CO3JaHUE aBTOMATU3UPOBAHHOMN
CUCTEMBI:

1. OOuue cBeneHus

2. HazHauenue ¥ 1eiau co3aHusi CHCTEMBI

3. XapakTepucTtuka 00beKTa aBTOMAaTHU3aLUN

4. TpeOoBaHMs K CCTEME

4.1. TpeOoBaHUS K CUCTEME B IIETIOM

4.1.1. TpeGoBaHus K CTPYKType M (PYHKIIMOHUPOBAHHUIO CUCTEMBI

4.1.2. TpeboBanust K GyHKIHAM (3a/1a4aM), BBIMOTHIEMBIM CUCTEMOMN

4.1.3. Iloka3aTenu Ha3HAYECHUS

4.1.4. TpeboBaHUs K HAJICKHOCTH

4. 1.5. TpeboBaHus kK 6€30MaCHOCTH

4. 1.6. TpeboBaHUs K 3prOHOMHUKE U TEXHUYECKOM ICTETUKE

4. 1.7. TpeOboBaHUS K TPAaHCTIOPTAOEITBHOCTH AJISl TIOABMKHBIX CUCTEM

4. 1.8. TpeOoBaHus K 3KCIUTyaTallUu, TEXHUYECKOMY OOCIYXHBAHUIO, PEMOHTY M XPaHEHUIO
KOMIIOHEHTOB CHCTEMBI

4. 1.9. TpeboBaHus K 3amuTe HHGOPMALUK OT HECAHKLIMOHUPOBAHHOI'O I0CTYIIA

4. 1.10. TpeGoBaHuUs IO COXPAaHHOCTH HH(OPMAIMN TIPU aBAPHUIX

1.11. TpeGoBaHus K 3alUTE OT BIUSHUS BHELITHUX BO3/1EHCTBUIA

1.12. TpeGoBaHMsI K TATEHTHOM YUCTOTE

1.13. TpeGoBaHus O CTAaHAAPTU3ALMU U YHHUPHUKALIUN

1.14. lonosnHuTENbHBIE TPEOOBAHUS

4.2. TpeOoBaHUS K UUCIIEHHOCTH U KBaJIH(PUKALMK EPCOHANIA CUCTEMBI U PEXXUMY €ro paboThl
4.3. TpeOoBaHus K BugaM oOecrieueHus

5. CocraB u cojiepkaHue padoT MO CO3/IaHUI0 CUCTEMBbI

6. ITopsiTOK KOHTPOJIS U TIPUEMKH CHCTEMBI

7. TpeboBaHUS K COCTaBYy M COJAEPKAHUIO Pa0dOT MO MOATOTOBKE OOBEKTa aBTOMATHU3ALMM K
BBOJIy CUCTEMEI B JICHiCTBHE

8. TpeGoBaHuUs K JOKYMEHTUPOBAHUIO

9.Ucrounuku pa3zpaboTku

Takum oOpa3om, mokymeHT TexHHuyeckoe 3aJaHuE JIOJDKEH, OTpaXkaTb Bce TpPeOOBaHUS K
MIPOEKTUPYEMOMY TPOJYKTY, BbIACJIECHHBIE HA ATale aHAJUTHUYECKOIO HCCIENOBaHMS OO0BEKTa
aBTOMaTH3allHH.

OCHOBHBIMU pa3zieJIaMi TEXHUYECKOT0 3aJaHus 1151 000UX TOCTOB SABJISIOTCS:

- OGmue cBeneHus 0 cucTeme (porpamme);

- Haznauenwue, nenu u 3a1a4u cucteMsl (IpOrpaMMBl);

- TpeboBanus k cucreme ((QpyHKUMOHAIbHbIE TPEeOOBAaHUS, IOJIb30BATEIbCKUE TpeOOBaHUS,
TpeOOBaHUs K CUCTEME B LIEJIOM U TA);

- TpeboBanus Kk BUaM oOecrieueHus;

- TpeboBaHUs K TOKyMEHTHPOBAHHUIO;

- Craguu u 3Tansl pa3paboTKH;

- [lopsimox KOHTPOJIA U IPUEMKH CHCTEMBI (ITPOTPAMMBI).

4.
4.
4.
4.

3.2 OOwue cBeneHus



JlaHHBIN pa3fen NOMKEeH COJAepKaTh IOJIHOE HAaWMEHOBAHHE CHUCTEMBI M BCE BapUAHTHI
COKpalIeHH, KOTOpble OyyT UCIOJB30BAHbI PU pa3pabOTKe JOKYMEHTAIHH.

IIpumep:
«B naHHOM JOKyMeHTe co3jaBaeMas MH(POpPMALMOHHAs cUcTeMa Ha3blBaeTcs «EanHOe OKHO
J0CTyna K 00pa3oBaTEIbHBIM pecypcam», COKPALICHHO EO.

Cucremy Enunoe okHO ocTyna K 00pa3oBaTeibHBIM pecypcam Jajee B HACTOALIEM JOKYMEHTE
nomnyckaercs iMeHoBaTh Ennnoe okno win Cucrema.»

Taxxe croma ciaenyeT BKIIOYUTH MOJApa3/eibl, COOOIIAIONINE PEKBU3UTHI OpraHU3alui,
y4acTBYIOIIMX B pa3zpaborke (3akazumka u VicnonaHurens).

B mompazmene «OcHoBaHust Uit pa3paOOTKW»  JOKyMeHTa TexHuueckoe 3aJaHue
MIEPEYHUCIISIIOTCS] OCHOBHBIE JJOKYMEHTBI, HA OCHOBAaHUHU KOTOPBIX BBIMOJIHAIOTCS JaHHbIE PaOOTHI.
Hamnpumep, nisi cuctemsbl, BbIIOJHSIeMOW Mo 3aka3y [lpaBuTenbcTBa CTpaHbl WM JIPYroro
l'ocynapctBeHHOro opraHa, JOOJKHBI OBITh YKa3aHbl 3aKOHBI, YKa3bl M IOCTaHOBJICHUS
IIpaBurenscraa.

Jlanee cnemyeT ykaszaThb CpOKM Hauajda M OKOHYAaHUSA pabOT M CBeAEHUS 00 HUCTOYHHKE
¢bunancupoBanus. Jlanaas wHpOpMAIUS MOXET OBITh YKa3aHa M B KOHIIE TEXHUYECKOTO
3a/laHusl B pa3jielie ¢ YKa3aHWeM CTaIui U 3TaroB padorT.

Heornemnemoii yacTeio JOKyMeHTa TeXHUYECKOE 3aJaHHE TaKXKe JMAOKEH OBITh CIHCOK
TEPMHUHOB U COKpaiieHuil. TepMUHBI U COKpallleHHs Jy4llle MPEeACTaBUTh B BHUJE TaOIHUIIBI C
nBymst crosionamu «Tepmuny» u «[lomHas popmay.

TepMuHbI U COKpallleHus! pacrojiaraTcs B anpaBUTHOM Mopsiake. B mepByro odepenb NpUHATO
JaBaTh PacIM(PPOBKY PYCCKOS3BIYHBIM TEPMUHAM H COKPAIICHUSM, TIOTOM aHTJIOS3BITHBIM.

3.3 Ha3HaueHue U 11eNu CO3/1aHusl CUCTEMBbI

JlaHHBIA pa3zen J0JDKEH COAepkKaTh Ha3HAUECHUE U LIETIU CO3/1aHUs CUCTEMBI.

IIpumep:

«Mupopmannonnas cucrema «EnuHOe OKHO jgoctynma K 0Opa3oBaTeNbHBIM —pecypcam»
MperHa3HaueHa JUIsi oOecreyeHMsl I0JIb30BaTeleil IOJHOM, ONepaTUBHONM U ynoOHOM
uHpopMmanuel, Kacaromeics cucteMbl obpa3zoBanus Poccuiickoit (enepanuu, opraHuzanuit
BBITIOJHSOIUX (DYHKIMIO 00pa30BaTENIbHBIX YUPEXKICHUH.

OcHoBHO nenbto Cuctemsl siBisgercs (HOpMUpOBaHHME €IUHONM WHGOPMALMOHHOM Cpelsl U
aBTOMaTHU3aIKu ousHec-nporeccoB OOpa3zoBaTeIbHbBIX yupexaeHuil Poccuiickoit @eaepanuu.
Co3nanune nHpopmaoHHol cucreMsl «EarHOE OKHO» TOKHO 00€CIeUnTh:

- IPEI0CTaBJICHNE MOJIb30BATENSIM IUPOKOT0 CIEKTPa MH(OPMALIMOHHBIX PECYPCOB;

- IOBBIIIEHUE YPOBHS UH()OPMAIIMOHHON 6€30I1aCHOCTH;

- noBbllIeHHE A(P(PEKTUBHOCTH pabOThl 0Opa30BATEIbHBIX YUPEXKIEHUH U BEAOMCTB 3a CUET
ONTUMU3AIMHU PsiJia OU3HEC-TIPOLIECCOB;

- ToBbIIIeHHE A(P(EKTUBHOCTH Ipoliecca B3aUMOJEHCTBUS HHQPOPMAIIMOHHBIX CHCTEM H
CEPBHUCOB BHYTPHU BEJIOMCTBA.

- Coznanne CucremMbl TO3BOJIUT COKPAaTHUTh SKCITyaTallMOHHBIE 3aTpaThl B pe3yJbTare
noBbIIeHUs 3 PeKTHBHOCTH pabOTH BEIOMCTBA.»

3.4 TpeboBaHus K CUCTEME

JlaHHBIN pa3gen mnpeaHa3HayeH JUisl OMHMCAHHWS OCHOBHBIX (DYHKIIMOHAJIBHBIX TpeOOBaHUI
CHUCTEMBI. DTO caMas Ba)KHas 4YacTh TEXHHUYECKOrO 3aJaHus, TaK KaK MMEHHO OHA CTaHET
OCHOBHBIM apryMEHTOM HCITOJIHATESI TIPH CIopax ¢ 3aKa3dyuKoM B MPOIECCE CAaud CHCTEMEI B
sKcITyaTaiuio. [losToMy K ero HamrcaHuio HEOOXOIUMO MOAOUTH HanOoIee TIIATENbHO.

B nokymente TexHHMYeckoe 3aJaHue JODKHBI OBITh TIPEJCTABICHBI BCEe TPeOOBAHUS,
BBHISIBJICHHBIE HA dTarle MPOBEACHUS aHAIM3a 00beKTa aBToMaTu3anuu. Jlydiie Bcero BBICTUTH
OCHOBHBIC OM3HEC-TIPOIIECChI, KOTOPHIE W JOJKHBI OBITH PACKPBITHI TOCPEIACTBOM OIHCAHUS
(GyHKIMOHATBHBIX TPEOOBAHUIA.

[Tpumep:

«4.1 busznec-mponecc «lIpenocraBnenne MHPOpManuu 00 00pa30BATENbHBIX YUPEKICHHUIX
Poccutickoit deneparnuu. B nanHOM OM3HEC-TIpOIIecce BBIACISIOTCS CASAYIONINE YYaCTHUKHY:



Mopneparop — paOOTHUK BEIOMCTBA, BXOMSIIUN B COCTaB OOCIY)KMBAIOIIETO TIEPCOHANA
Cucrembl, OTBETCTBEHHBIH 32 KOPPEKTHOCTh PEIOCTABISAEMBIX JAHHBIX

ABTOp — COTpyIHUK OOpa30BaTEIbHOIO YUpEXKIEHUS, OTBETCTBEHHBIM 3a pa3MelleHue
nH(pOpMaLIUK O CBOEH OpraHu3alnu.
[lonmp3oBaTenb — TpakIaHUH, HYXKIAIOMMNACA B MOJydYeHMH HHPOpManuu o paborte

oOpasoBartenbHBIX YupexaeHui Poccuiickoit deneparuu.

4.1.1 Peructpanust o6pa3oBaTenbHOro yupexaeHus B Cucreme

Peructpamuss oOpa3oBatenbHOro yupexaeHus Poccuiickoit ®Denepanuu  OCYIIECTBISICTCS
OTBETCTBEHHBIM COTPYAHUKOM yupexeHus («IlocranoBnenue [IpaButenbcrsa ...»).

[Ipornecc perucrpanuu 00pa3oBaTEIbLHOIO YUPESKIACHHUS BKIIIOYAET CIEAYIOINE IIIaru:

- ABTOp cO3/1a€eT 3anuch 00 OpraHu3aluu;

- ABTOp 3aHOCHUT JIaHHbIE OpPraHU3aLUN;

- Cucrtema mpoBepsieT Hau4Ke JUIEH3UH 715 TaHHOM opraHu3aiuu

- Ecnm nmunensus cymectByer B 0a3e maHHbIX, CHucrema oTmpaBisieT ABTOpY cooOmieHue 00
YCTICUTHOW PETUCTPALIUY;

- Ecnu nuuensus He HaiieHa B 0a3e naHHbIX, CHcTema oTmpaBiiseT cooliieHue ABTOpPY 00
OTCYTCTBHH JTUIICH3UU JJISl JaHHON OpraHU3alllu.»

Wudopmanuio, TpUBEIEHHYIO B JaHHOM paszelne, CleAyeT, Ooiee TOIHO pacKphiTh B
MPUJIOKEHUU K JOKyMeHTy TexHudeckoe 3afaHue. B mpHUIOKEHUH K TEXHUYECKOMY 33JaHUIO
MOXKHO TPHBECTH SKpaHHYI0 (OpMy M HIKE ONHUCATh BCE COOBITHSA, KOTOpbIe Ha HeEH
MPUCYTCTBYIOT (CO3AaHKE, TPOCMOTP, PEAAKTUPOBAHUE, YAAJICHUE U T.I1.).

TpeboBaHus K cucTeMe B LIEJIOM BKJIIOYAIOT PACKPBITUE €€ APXUTEKTYpbl C ONKHCAaHUEM BCEX
noacucteM. B ganHoi wacTm TeXHMUYECKOTO 3alaHusi cleAyeT OmucaTh TpeOOBaHUSA K
MHTErpaluy CUCTEMBI C IPYTUMH IPOAYKTaMHU (€CIM TaKOBble UMEIOTCs). Jlanee B TeXHHUUECKOe
3aJlaHue JIOJKHBI ObITh BKJIFOUEHBI:

- TpeOOBaHUS K peXrMaM (PYHKIMOHUPOBAHUS CHCTEMBI

- IOKa3aTeau Ha3HAYEHUs

- TpeOOBaHUs K HAJAE)KHOCTU

- TpeOoBaHUs K OE30MACHOCTH

- TpeOOBaHUs K YHCIEHHOCTU U KBAJU(UKALMU TIEPCOHATIA U PEXKUMY €ro paboThl

- TpeOOBaHUA K 3aIIuUTe MH(OPMAIIH

- TpeOOBaHUs IO COXPAHHOCTH UH(POPMAIUH IIPH aBaAPUAX

- TpeOOBaHUs K NATEHTHON YUCTOTE

- TpeOOBaHUs MO CTAaHAAPTU3ALUHU U YHUPUKALIUN

-HU T.J.

3.5 TpeboBanusiM Kk BUaM oOecTieueHus

B nanHOoM pasmene JOMKHBI OBITH TIPENCTaBIECHBI TPEOOBAHHWS K MaTeMaTHUYECKOMY,
WH()OPMALIMOHHOMY, JIMHTBUCTHYECKOMY, MPOTPAMMHOMY, TEXHHUYECKOMY U Jp. BHUIaM
oOecnieueHus (eciu TaKOBbIE UMEIOTCS).

3.6 TpeboBaHUS K TOKyMEHTHPOBAHUIO

Pazgen «TpeboBanmsi K JOKYMEHTHPOBAHHMIO» BKIIOYAET TIEPEUCHb TMPOEKTHBIX U
AKCILTYaTaIMOHHBIX JOKYMEHTOB, KOTOPBIE TOJIKHBI OBITH IPEIOCTABIICHBI 3aKA3YHKY.

JlaHHBIN pa3fen TEeXHUYECKOTO 3aJaHus TAaKKEe BAXKEH, KaK M OMUCaHWEe (PYHKIIMOHATHHBIX
TpeOOBaHMII, MOITOMY HE CJeIyeT oOorpaHuuMBaThbes (pa3zoit «3aka3zunKy JOHKHA OBITh
npeaocrtapiieHa Bes JokyMmeHTtanus coriaacHo ['OCT 34». BonbmMHCTBO JOKYMEHTOB U3 CITHCKA,
ykazanHoro B 'OCT 34.201-89 ckopee Bcero He MOHAIO0ATCS HA UCIIOJIHUTENIO, HU 3aKa34HKY,
MOATOMY JIY4IIIe Cpa3y COTJIacOBaTh CIUCOK Ha dTare pa3paboTKu MOKymMeHTa TexXHuueckoe
3a/1aHue.

MuHUMaNIbHBIN MaKeT JOKYMEHTOB OOBIYHO BKIJIIOYAET:

- TexHuueckoe 3aJaHue;

- BeqomocTh 3CKM3HOTO (TEXHHUUECKOTO) MPOCKTA;

- [TosicaurenbHas 3anucka Kk TeXHUYECKOMY ITPOEKTY:;

- Onucanue opraHu3auu HHPOPMAITMOHHOHN 0a3bI;



- PyKOBOZICTBO MOJIB30BATEIIS;

- PykoBozcTBO agMuHHCTpaTOpPA;

- [IporpamMmma u MeToAMKa UCIIBITAHUI;

- [IpoToKo0s MPpUEMOYHBIX UCIIBITAHU;

- AKT BBITIOJIHEHHBIX padoT

[lepeueHp TOKYMEHTOB B TEXHHUYECKOM 3a/laHUU JIydlle MpPEeICTaBUTh B BUJEC TaONHULBbI, T
YKa3bIBa€TCsl HAUMEHOBAaHUE JJOKYMEHTA U CTaHJIapT HAa OCHOBAHUU, KOTOPOTO OH JIOJKEH OBITh
paszpaboTaH.

3.7 Ctaauu 1 3Tamnsl pa3paboTKu

B nmannoMm pasnene mokymeHTa TeXHUYECKOE 3allaHKe CICAYET MPEICTaBUTh HH(POpMAIUo 000
BCEX 3Tarnax paboT, KOTOPHIE TOJIKHBI OBITH IPOBEICHEI.

Onwucanue 3Tama JODKHO BKIIIOYATh HAMMEHOBAHHE, CPOKH, OMUCAHHWE PAa0OT M KOHCYHBIH
pe3yibTar.

3.8 Ilops10K KOHTPOJISL U IPUEMKHU CUCTEMBbI

B nanHOM pasgene nokymeHTa TexHHUYecKoe 3aJaHMe HEOOXOAMMO yKa3aTh JOKYMEHT, Ha
OCHOBAHUHU KOTOPOTO JIOJKHBI OBITH MPOBECHBI TPHEMO-CATOYHBIC UCTIBITAHNUS.

[Tpu HEOOXOMMOCTH TEXHHYECKOE 3a/laHHE MOKET OBITh JOMOJIHEHO APYTHUMHU pas3jieiaMu, Hin
COKpAIICHO IyTeM yJaJCHUs HELeJIeCOO0pa3HbIX ITyHKTOB.

[Tpu M3MeHeHNU CTPYKTYPBI TEXHHUECKOTO 3a1aHusl, BO H30ekaHHe KOH(IMKTHBIX CUTYaIlHi, ee
HEOOXO0JMMO COTJIacOBATh C 3aKA3UYMKOM JI0 Pa3pabOTKU JOKYMEHTA.

JlabopaTopHnasi padora 2

Hcnonn3oBanue PA3JIMYHBIX IIPpOrpaMM M ME€TOA0B IJIA JTHATHOCTHUKH,
PEMOHTA KOMIILIOTEPHBIX CUCTEM U KOMIIVIEKCOB

Llens pabotel: Hayuutbes nosib3oBatkes mporpammoii Burnln Test Pro.

Kpatkue Teopernueckue cBeeHus. TeopeTruueckue cBeeHus npuBeaeHsl B ¢aiiine Nell nHa
pabouem crone IIK (cm. .25, ¢1p.962 «/Inarnoctuyeckne NporpaMMsbD».

[TporpaMma BbINOTHEHUS PaOOTHI.

1. IToaroToBUTH MPOTOKONI PabOTHI, COAEpKAIUI Ha3BaHUE pa- OOTHI, 1IENIb PaOOTHI.

2. ITocMoTpeTh BuAcOPMIBM O 3amycke U padote nmporpamMmbl Burnln Test Pro, o3HakoMuThCS C
TEOPETUYECKMMHU CBEJICHUSMU.

3. [Tonp3ysich NOMy4YEHHBIMU pPe3yJbTaTaMH pabOThl, COCTABUTh OTUET O HA3HAYEHHUH MTPOTPAMMBI
Burnln Test Pro.

[Tpubops! 1 060pyAOBAHUE.

1. IlepcoHaIbHBIN KOMIBIOTED.

2. Bugeodumibm.

3. @ailsbl ¢ TEOPETUUECKUMHU CBEJCHUSIMMU.

[Topsiox BeIMONIHEHUS PaOOTHI.

1. ITocmoTpeTh BUACOPHIBM M 03HAKOMUTBCS C PEKOMEH/I0BAaHHOH JTUTEpaTypoil.

2. 3anoIHUTh IPOTOKOJI JTA0OPAaTOPHOU PabOTHI.

3. Ilonb3ysAch MOTYYEHHBIMHU Pe3yJIbTaTaMU paObOThI, COCTABUTH OTYET O HA3HAYEHUH MPOTPaMMBbI
Burnln Test Pro.

4. 3aUUTUTH BBIOJHEHHYIO TAOOPaTOPHYIO paboTy.

KoHTpoJIbHBIE BOITPOCHI.

1. HyxHo nu «PyKoBOACTBO CHCTEMHOM MJaTh» MpH 3ammycke u padore nmporpammsl Burnln Test
Pro?

2. JIns TeCTUPOBAHUS KaKUX YCTPOUCTB MpeaHa3HavyeHa nporpamma Burnln Test Pro?

3. YUro otoOpakaeTcs B IIITaBHOM OKHE ITPOTPamMMbI?

4. Kakue pe3ynbTaTbl TECTUPOBAHUSI BBIBOASTCS B OKHE?

5. Ha3znauenue manenu ObICTpOTO 3amrycka?

6. BrinmonHeHNe KakuxX JIEHCTBUN MOXHO HAaCTPOUTH Ipu padore nporpammsl Burnln Test Pro?



7. IlapameTpbl TECTUPOBAHMS KAKHX YCTPOWCTB MOXHO OCTaBUTh 0e3 u3meHenus? [louemy?
8. [TapameTpsl TECTUPOBAHUS KAKUX YCTPOMCTB >KEIaTEIbHO U3MEHUTH? [louemy?

9. MoHO 11 caMOMy BBIOpaTh YPOBEHB CI0KHOCTH TECTOB?

10. 3aueM HacTpauBaeTcs KOJIUYECTBO LIUKIIOB TECTA JJIs1 KAKJIOTO U3 YCTPOUCTB?

11. 3aueM nepe TECTUPOBAHUEM HEOOXOIMMO BBITIOJIHATh COXPAHEHHUE TAHHBIX?

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 NpoOLECC TECTUPOBAHUS?

16. Kakue aHasiornuHble IporpaMMbl Bbl 3HaETeE?

17. Kakumu nporpaMmmMaMu TECTUPOBAHUSI BbI MIOJIb3yeTECh caMu?

JlabopaTophasi padora 3
AHTHUBHPYCHASl YMCTKA, KOppekTHPOBKA padorsl OC u 110, onTuMuzanus

npoussoaurebHocTH OC

B mpenpinymux nmabopaTopHbIX paboTax OBUIM M3YYEHBI PAa3IMYHBIE CIIOCOOBI HACTPOWKH H
ontumuzanuu OC Windows XP. Belin paccMOTpeHbl OCHOBHBIE ClTy:KE€OHbIE CpeicTBa (CUCTEMHbIE
IPOTPaMMHBIE MOJYJIM M OCHACTKH), TIOCPeACTBOM KOTOPhIX OC MOXeT ObITh KOH(UTYpHUpOBaHA
ONTUMAIBHBIM  oOpa3oM.  OJHaKo,  OCYILECTBJIEHHBbIE  JEHCTBUS  SIBISIOTCS  JIMUIb
MpeABapUTEIIbHBIMA U 00€CIIEUMBAIOT JOCTATOYHO TMOBEpXHOCTHYIO HacTpoiiky OC. Huorna
HOJOOHBIX JEHCTBUH J0CTaTOYHO, YTOOBI MOJYYMTh MpPHUEMIIEMBIH pe3yibTaT, HO Ui Ooiee
«ToHKOI» HacTporiku OC mpakTHYeCKU Bceraa TpedyeTcsi BMeNaTeabCcTBO B cUcTeMHbIN Peectp. B
KOHEYHOM CYETE TaKO€ BMEIIATENIBCTBO MO3BOJIET MOIYYUTh PUPOCT B ckopoctu peakuuu OC Ha
CUCTEMHbIE COOBITHS U MHOI/Ia 3HAYUTENIBHO YBEIUYUTH OOLIYIO MMPOU3BOAUTEIBLHOCTh CUCTEMBI B
LIEJIOM.

Ontummzanua OC nocpeACTBOM M3MEHEHHMsI 3HAUEHHI CHUCTEMHBIX napameTpoB Peectpa kak
MPaBUJIO MOIPA3yMEBAET COOTBETCTBYIONIYIO KBAIM(PUKAIIUIO TIOJIb30BATENsA, YTOOBI TapaHTUPOBATh
IENOCTHOCTh PeecTpa u  JanbHelmrylo pabOTOCIOCOOHOCTh CHCTeMBl. HekoppekTHoe umu
HEYMBIIJIEHHOE M3MEHeHHe naHHbIX Peectpa OC MOXKET NPHUBECTH K HEMONPAaBUMBIM
MOCNEACTBUSIM U 00ECMeYHTh TMOJIb30BaTelsl OOpEMEHUTENbHONH pabdoToil MO0 MOBTOPHOI
WHCTAJUIIIUU cUCTeMbl. UTOOBI ATOT0 M30€kaTh, HEOOXOIUMO Tepes] MPOBEICHUEM KaKUX-JTH00
Manunysiuid ¢ Peectpom OC Bcerga OCYIIECTBIATH €r0 MPEABAPUTEIBHYIO apXUBALUIO U
pe3epBHOE COXpaHEHHE B HAJEKHOM MECTE€ Ha >KECTKOM JMCKe. BhimonHeHue 3Toro mpasuia B
MOCTIEACTBUH O0ECTIEUUT «OTKAT» CUCTEMHOT0 PeecTpa u BepHET cUCTEMY B pabouee COCTOSTHUE 10
MOMEHTA KPUTUUECKUX U3MECHECHH.

Ha ocHoBe mnoiywyaeMbelx B HacTosulled gabopaTopHoil paboTe 3HAHMA W CBEISHHH IO
opranusanuu Peectpa, ero cTpykType, BO3MOXHOCTSM PENAKTUPOBAHUS U U3MEHEHMS 3HAYCHUH
HEKOTOPBIX KIIoueBbIX napameTpoB OC, mpeamnosaraercs BBITOJHUTH Psii y4eOHBIX 3aJaHUil 110
koHpurypupoBanuto OC Windows XP u, TeM cambIM, OCYIIECTBUTh JOMOJHUTENbHYIO «TOHKYIO»
HAaCTPOWKY CHUCTEMBI C LENbI0 €€ ONTUMaJbHOW, OBICTpoll M 3(pQPEeKTUBHONH pabOTHI

[lepen HavyasioM BeIMOHEHUs J1abopatopHOi paboTel B cpeae OC Windows XP Heobxomammo
OCYILECTBHUTH CIICAYIOIIEE:

1. 3amyctuth BuptyansHyo MamuHy ¢ OC Windows XP u akTUBHpOBaThH CIPaBOYHOE MEHIO
(ITyck | CipaBka U OAJIEPKKA);



2. 03HAaKOMHThCS C omucaHueM Peectpa u BoamMokHOCTAMHU ero npumeneHuss B OC Windows
XP;

3. O3HAKOMHUTBHCA C ONMCAHUEM U BO3MOYKHOCTSIMHM CIIY)KEOHOTO MPOTrpaMMHOIO CpPEICTBa
«Penakrop Peectpa» (Regedit), n3yunB cripaBOUHbI MaTepuai Mo JAHHOMY IMPUIOKEHUIO,
Haxoxsmmiics B cucreMHoMm kataiore C:\Windows\Help\ B onmHommenHoM (aiine c
pacuupenuem .chm;

4. BOCHOJB30BABIIUCH KIIOYOM /7, O3HAKOMHUTBCS C ONHUCAHHEM M BO3MOXXHOCTSIMH
KOHCOIbHOM yTUIuThl Reg.exe mns pabotel ¢ Peectpom OC, mocTymHON M3 KOMaHIHOMN
CTPOKHU.

JlaGoparopHnas padora 4

OnTuMusanus, «TOHKas» HACTPOiiKa, koppektuposka OC u 110

1. Teopernueckuii maTepuaJl

Monumopunz — cucreMa cOOpa WJIHM PErucTpanMy, XPAaHEHUs] M AaHAJW3a He00JbIIOro
KOJINYECTBA KJIIYEBbIX (ABHBIX MJM KOCBEHHBIX) NMPU3HAKOB WJIM NMAPaMeTPOB ONHMCAHUSA
JAHHOT0 00bEeKTA /ISl BbIHECEHHS CY’KICHHUSI O MOBEJICHUN WIH COCTOSTHHMH JAHHOT0 00beKTa
B LIEJIOM.

Monumopunz — npoiuecc Ha0JII0eHNsI U PEerMCTPANUM JAHHBIX 0 KaKOM-JIH00 00beKTe Ha
HEPa3pbIBHO NPHUMBIKAIIIMX JAPYr K JAPYry HHTEpPBajlax BpeMeHHM, B TeuyeHHEe KOTOPbIX
3HAYeHHSI JAHHBIX CYLIeCTBEHHO He U3MEHSIIOTCS.

Paznuuator Monumopunz napamempos i Monumopunz cocmoanusa 00bexTa.

Monumopunz _napamempos — Ha0JI01eHHe 32 KakKuMu Ju00 mnapamerpamu. Pesyiabrar
MOHHUTOPUHIA NAapaMeTPOB MPeACTABJsAET €000 COBOKYNHOCTH H3MEPEHHBIX 3HAYeHUil
apaMeTpoB, MOJY4YaeMbIX HAa Hepa3pbIBHO NPHMMBIKAWIIUX APYr K APYry HHTepBajax
BpeMeHH, B Te4eHHe KOTOPbIX 3HAYeHH S MAPAMETPOB CYLIECTBEHHO He U3MEHSIIOTCH.
Monumopunz cocmoanus — Ha0JWOAeHNE 32 COCTOTHMEM O0ObeKTa [JIA ONpele/ieHUsl |
NpeICKA3aHNsl MOMEHTA Mepexo/ia B Mpe/ieibHOe COCTOSIHUE.

Pe3ynbrar MOHHMTOpPWHTA COCTOSHHS OOBEKTa MPEACTABISIET COOOW COBOKYITHOCTH JIMAarHO30B
COCTaBISIIOLIUX €ro CyOBEKTOB, MOMy4aeMbIX Ha HEPa3phIBHO MPHUMBIKAIONIIUX JIPYr K JAPYry
WHTEpBajaX BPEMEHHU, B TEUEHHUE KOTOPBHIX COCTOSHUE OOBEKTa CYIIECTBEHHO HE HW3MEHSETCH.
[IpyHUIMIIATBHBIM  OTJIMYMEM MOHUTOPHUHIA COCTOSIHUSI OT MOHUTOPHHIA IapaMeTPOB SIBISETCA
HaJU4he WMHTEPIPETATOpa H3MEPEHHBIX MapaMeTpPOB B TEPMHHAX COCTOSHUS — JKCIEPTHOU
CUCTEMBI OJICPKKU MIPUHSITUS PEIICHUN O COCTOSTHUU 00BEKTa U JAIbHEHIIIEM YIpaBIeHUH.
MounuTtopuHr B cMbicie | peamusyer mporpammubiii Monyib Msinfo32 (B manke C:\Program
Files\Common Files\Microsoft Shared\MSInfo).

[Tocne 3amycka mporpaMMbl OTKpBIBae€TCsl OKHO. B yieBoii obmactu okHa «CBEIEHHUS O CHCTEME»
MPUBEICH CIUCOK KaTeropuid, a B MpPaBOd — MOAPOOHBIC CBEACHHS O Kaxaod u3 HuX. K stum
KaTerOpHsIM OTHOCSITCS:

Csedenusn_o_cucmeme. CoepxuT 0O0IIME CBENEHUS O KOMITBIOTEpE M OINEPAIliOHHOW CUCTEME,
TakMe KaK WMS KOMIIBIOTEpa M €r0 W3TOTOBUTENb, THN Hcmonb3dyemoir BIOS, a taxxke oObeM
YCTaHOBJICHHOW MaMSITH.

Pecypcvl_annapamypul. Conep>XuT NOMOJHUTEIBHBIE CBeIeHUS 00 00OpyJAOBaHWMU KOMIIBIOTEPA,
npeaHa3zHayeHHble a1 UT-cnenuaaucTos.

Komnonenmul. Conepxut nepeueHb YCTAaHOBJICHHBIX JUCKOBOJIOB, 3BYKOBBIX YCTPONCTB, MOJEMOB
U JPYTUX KOMIIOHEHTOB.

Ilpozpammnan_cpeda. ConepKUT CBEACHUS O JpaiBepax, CETEBBIX IMOAKIIOUEHUAX MU APYTYHO
uH(pOpPMAIIHIO, CBA3aHHYIO C TIPOTpaMMaMH.

ITynkTel Pecypcbl anmapatypsl, KomnoneHTsl, [IporpammHuas cpenia paCKpbIBalOTCA U MOKA3bIBAIOT
KOHKPETHbIE 3HAUEHUSI TAPaMETPOB.

UtoObl HAliTH OmpeNeTICHHbIC CBEACHUS O CUCTEME, BBEAUTE KIIIOUEBBIC CIIOBA B mojie UTO HaWTH
BHM3Y 3TOro okHa. Hampumep, mia noucka IP-anpeca komnerorepa B nose Uro Haiitu BBeaute IP-
aJpec U HAXKMUTE KHONKY HaiTtu.

Ilpumeuanue.




Urto0b1 COXPAaHUTH CBECHUS 0 CUCTEME, [I0CJIEI0BATEIBHO BbIOEpUTE
nyHKTHl @Paiin v Coxpanums, BBenute uMs (aiina, mocie yero HaxxMute KHOnKy Coxpanums. OC
Windows coxpansier 3ty uH(pOpManuio B QaioBom ¢opmare NFO. Ilpu Hamuuuu mnpodieM ¢
OTKpbITHEM (haiila MOXKHO COXpaHHTh cBefeHHss o cucrteme B ¢opmare TXT. Jlns storo
nocjenoBaTrenbHo  BoiOepute Paiii, Ikcnopm,  BBeauTe UM Qaiima M HOKMUTE
kHonKy Coxpanumsy.

Mounutopuar B cmbicne Il peammsyer mporpammubiii  mMoaynbs Taskmgr.exe (B mamke
C:\Windows\System32) —»Jlucnerdep 3amau». Jlucmeruep 3amad OTOOpakaeT MPHIIOKCHHUS,
IPOIIECCHI U CITY>KOBI, KOTOPBIE B TEKYIIM MOMEHT 3alyIIeHbl Ha KoMibioTepe. C ero nmomorpo
MOKHO KOHTPOJIMPOBATH MPOU3BOAUTEILHOCT KOMIIBIOTEPA MJIM 3aBEpIIaTh PabOTy MPUIIOKEHUH,
KOTOpBIE€ HE OTBEYAIOT.

[Tocne 3amycka mporpaMmbl OTKphIBaeTcsi OKHO «Jlucmertuep 3amau Windowsy, conepxariee
Bkiaaku: [Ipunoxenus, [Iponeccel, beictpoaeiicteue, Cets, [Tonb3oBarenu.

MOHUTOPHHT ~ COCTOSIHMS ~ pealm3yeT  mporpaMMmHblii  Monyns Dxdiag.exe (B mamke
C:\Windows\System32) —»CpenctBo nuaraoctuku DirectX»

OtoOpakaeT cBeneHUss O KOMIIOHEHTaX U  JpailiBepax HHTepdeiica NPUKIAJTHOTO
nporpammupoBanust npunoxenuid (API) Microsoft DirectX B cucreme. [lo3Bossser mpoBepuTh
paboTy 3ByKOBOM U rpauyecKoi MOJACUCTEM.

DirectX (ot anrn. direct —  mpsMOi, HEMOCPEACTBEHHBIN) — 3T0  Habop API (unTepdetic
IPOrpaMMUPOBAHUS NPUJIOKEHUI), pa3paboTaHHBIX J[JId pELIeHMs] 3ajad, CBS3aHHBIX C
nporpammupoBanueM o Microsoft Windows.

B nmenom, DirectX moapasnensercs Ha:

DirectX Graphics, nabop unrepdeiicon, panee (10 Bepcuu 8.0) IeNUBIINXCS HA:

DirectDraw : natepdeiic BeiBoa pactpoBoii rpaduku. (Ero pazpaboTka qaBHO peKpamieHa)
Direct3D (D3D): untepdetic BbIBOAa TPEXMEPHBIX TPUMUTHBOB.

DirectInput: natepdeiic, NCIOIB3yeMBbIid TSI 00padOTKM TaHHBIX, MOCTYMAIONINX C KJIABUATYPHI,
MBILIH, JP)KOMCTUKA U IP. UTPOBBIX KOHTPOJIEPOB.

DirectPlay: natepdeiic ceTeBoli KOMMYHHKAIIMA UTP.

DirectSound: narepdeiic HU3KOYpOBHEBOI pabOThI co 3ByKOM (popmara Wave)

DirectMusic: uatepdeiic Boclipon3BeieHUs My3bIkU B popMaTax Microsoft.

DirectShow: untepdeiic, ucronb3yeMblil 17151 BBOJA/BbIBO/IA ayHO W/UIU BUJIEO JAHHBIX.

DirectX Instruments — TEXHOJIOTH, TO3BOJIsAOMIAs Ha ocHOBe MynbTuMenuitHoro API DirectX
co3laBaTb U MCIOJIb30BaTh INPOTrpaMMHbIE CUHTE3aTOpbl. B orianume or DX-rutarmHoB, Takue
IpOrpaMMbl MOTYT MOJIHOCTbIO ympaBisAtbes 1o MIDI u cimyxkar riaBHeIM oOpa3oM He IS
00paboTkH, a Uit cuHTe3a 3ByKa. TexHonorus DXi Obuia nonynspaa B 2001—2004 rr., oco6eHHO
B nporpamMMmHbIXx mnpoaykrax Cakewalk, HO co BpeMeHeM mnpourpaia «BOHHY (opmaToB»
texHosorun VST ot Steinberg.

DirectSetup: qactb, 0OTBETCTBEHHas 3a ycTaHOBKY DirectX.

DirectX Media Objects: peanuzyer (YHKIMOHAIBHYIO TOJJIEPKKY IOTOKOBBIX OOBEKTOB
(Hanpumep, KOAMPOBIIMKHI/AEKOIUPOBIIUKHI )

Direct2D : unrepdeiic BbIBO/Ia IBYXMEPHOH rpaduku

[Tpu Bemonnennn Dxdiag.exe OTKPHIBAETCS OKHO CO CIEAYIOMMMH BKiaakamu: Cuctema, Daitibl
DirectX, ucmne#t, 3syk, My3bika, Beon, Cetb, Ecniun Hudero He momorino. Bece Bkimagku, kpome
Cucrema 51 Daitnbl DirectX, cozaepxar cpencTaa JIMarHOCTHKHU.
MOHUTOPHHI ~ COCTOSIHUSI ~ peajiu3yeT  NpOorpaMMHbIM  Monynb: Msconfig.exe (B mamke
C:\Windows\System32) — Hacrpoiika Cucrembr. Jlyns BemonneHusMsconfig.exe HeoO6Xoamumo
aktuupoBarh nanky WINDOWS\pchealth\helpctr\binaries. OTkpbIBa€TCSI OKHO CO CIEAYIOLIMMHU
Bmagkamu: OOmme, SYSTEM.INI, WIN.INI, BOOT.INI, Cnyx0s1, ABro3arpy3ka. Bxmagku
coJepkaT CpeICTBa, MO3BOJSIOMIME U3MEHATh KoHourypamuio OC mnyTreM  OTKIIOUEHUS
(BKJIFOYEHHUSI) CUCTEMHBIX KOMIIOHEHTOB M MPOTPaMMHBIX MOJyJieH, onTuMu3upoBath pabory OC, a
TaK)K€ aBTOMaTU3UpOBaTh YCTPaHEHUE HEMNOoIa10K pu HacTpolike OC.




2. IIpakTnyeckas 4acThb
IIporpammubie moayau Msinfo32, Taskmgr.exe, Dxdiag.exe, Msconfig.exe
3anycTute Ha BbinoJHenue wmoayanm Msinfo32, Taskmgr.exe, Dxdiag.exe. CBepHurte
nosiBuBIIMecsi OkHa «Caeaenusi o0 cucreme», «CpencrBo auarHocTuku DirectX» wu
«/Iucneryep 3aga4y» Ha MaHeJb 3a1a4.
Pa3BepHute okHO Monynst «CBeneHHMsT O CHCTEME» M IIOCJIEIOBAaTEIbHO IPOCMOTPUTE BCE
KaTeropuu cseneHuit. [Ipu aTom oOpaTuTe BHUMaHUE HA TO, YTO III00AJTBHO BCE KATETOPHUU JCISATCS
Ha ueTelpe kimacca «Pecypcel anmaparypel», «KommoneHTel», «lIporpammuas cpena» wu
«[lapamerpbl  obo3peBarernsi». Haubonee  mMoie3HBIMM € TOYKHM  3pPEHUSI  CETEBOTO
aJIMUHUCTPUpPOBaHUA sBIsIIOTCS  Kareropuu  «KoHpnukTte/CoBMECTHOE HCHOJB30BAHUE» H
«IIpeppiBanus» B knacce «Pecypcel annapatypel», kareropust «Cetb» B kiacce «KOMIIOHEHTBI», a
takke Kareropuun «llepemennbie cpenp», «CeteBble nonkiatoueHuss» U «CiykObl» B Kiacce
«[Iporpammuast cpena». HeoOXxoaumMo OTMETUTh, YTO YKa3aHHbIE KJIACCHI PECYPCOB SIBISIFOTCS
[ICHHBIM MCTOYHUKOM CHUCTEMHOW MH(OPMAIUH, TTOCKOJIbKY MO3BOJISIOT OTCICKUBATh alllapaTHbIC
U TpOrpaMMHBIE W3MEHEHHUs KaK JIOKallbHO, Tak U ynaideHHo. I[locmeanee MoxeT OBITh
OCYIIECTBIIEHO MOCPEICTBOM BBhIOOpa «Y MajleHHBbIN KOMIbIOTED...» B MeHIO «Bum». Kpome toro,
OTIICNIbHBIA HMHTEpPEC MOXKET MpEeACTaBIATh HHpopMmalus, coOpaHHas B kiacce «llapameTpbl
0003peBarens.
Bribepute «Kypnan cBeneHuii o cucreme» B MeHIO «Bua» W M3yduTe €ro Ha IMpeaMeT Kakue
pecypcsl ammapaTrypbl M MNpOTpaMMHBIE KOMIIOHEHTHI 3a/eHCTBOBaHbl B TEKYIIUH MOMEHT B
CUCTEME.
Pa3BepHHTE OKHO CIIEAYIOMIEr0 CHCTEMHOTrO MOayns «Jlnarnoctuka DirectX», mpeaHa3HaYeHHOTO
Ui AMAarHOCTUPOBAHUS  ammapaTHbIX W OPOrpaMMHBIX ~ KOMIIOHEHTOB  KOMIIbIOTEpA,
MPUMEHSIOMINXCS TSl TIOAJIEPKKU CPEICTB MYJIBTUME/INA B UTPaxX M HIbMax, U MOCIEI0BATEIBHO
n3y4yuTe Bce ero Bkiaaku. Ha Bkmankax «/ucnneit», «3Byk» u «My3blKay OCYLIECTBUTE MMPOBEPKY
COOTBETCTBYIOIIMX MPOrPaMMHBIX cocTaBisromux DirectX, a umenHo, uarepdericoB DirectDraw,
DirectSound u DirectMusic. Coxpanurte Bce CBeJeHUS B TEKCTOBBIN (aitnm anmsa otdera. OOpaTute
BHHMaHUE Ha TO, YTO CUCTEMHBII Moaynb «/{uarnoctuka DirectX» Tak:ke MOXKET ObITh BbI3BaH U3
MeHI0 «CepBHC» MPOrpaMMHOro Moayist «CBEIEHUS O CUCTEMEY.
YHuBepcalbHbIi cuCcTEMHBIH MOIYyIb «JlucreTuep 3a1au» Kak MpaBWIIO SIBJISETCS Haubosiee 4acTo
ucnoap3yeMpiM KomrnoHeHToM OC, mnpenHa3sHau€HHBIM /Ui JUAarHOCTUKM W MOHHUTOpPHHIA
OCHOBHBIX allapaTHO-MPOTrPAMMHBIX PECYPCOB CHUCTEMBI, TaKUX KaK IEHTPAJIbHOIO IMpoLeccopa,
OIEpaTUBHOM MaMATH, CUCTEMHBIX IIPOLIECCOB. B 4acTHOCTH, 3TOT MOIYJb MO3BOJISIET YIPABIATH
IPWIOKEHUSIMU U TIPOLIECCaMU B ONEPATHBHOM MaMSATH, CHUMATh MX C BBIIOJHEHHUS U Ha3HadaThb
HOBOE 3HaY€HUE Kilacca IpUopUTeTa. Pa3BepHUTE OKHO CHCTEMHOTO MOAYJIs «Jlucrerdep 3amayu» u
MOCJIEZI0BATENbHO O3HAKOMBTECh CO BCEMHM €ro BKJIAJKaMU W MEHIO. BrlnonHuTe crienyromue
JEUCTBUS:
Ha BKIaakax «lIpunoxenus» u «lIpomeccosl» o0patuTe BHUMaHHE HAa KOJIMYECTBO padOTAIOLIUX
IIPUJIOKEHNN U aKTUBHBIX IIPOLIECCOB,
PSAAOM C CUCTEMHBIM MoayJieM «Jlucrerdyep 3amau» pazBepHUTE MOAYIb «CBEIEHUS O CUCTEME» U
OTKpOMTE KaTeropuro «BeimonHsemsle 3agaun» B kinacce «lIporpammuas cpena»,
B MeHI0 «Bua» B Moayne «Jlucneryep 3amau» 100aBbTE CIEAYIOMINE CTOIOIBI CYETUYMKOB: «I1aMSITh
— MaKCUMyM», «00beM BUPTYATbHON AMSITHY, «0a30BbIi MPUOPUTETY, «CUETUYUK TOTOKOBY,
B Mojyie «/lucnerdep 3amau» uzmeHuTe 6a3oBbIi npuopuTeT mpouecca Dxdiag.exe Ha npuopuTeT
peasbHOro BpeMEHH, NepeiuTe B OKHO MOy «CBeaeHHs 0 cucTeMey, B MeHIo «Bua» oOHoBuUTE
CUCTEeMHYI0 MH(pOpManuio U oOpaTUTe BHHUMaHHE Ha TO, KaK M3MEHWIOCh 3HAYEHHE B CTOJIOIE
«IpuopureTr» B KaTeropuu «BrINoaHsAEMbIE 3a]aUN»,
Ha BKiIazke «[IpunoxeHus» CHUMHUTE C BbIOJMHEHUs 3aaauu «CBeneHus o cucreMe» u «Cpeacrsa
nuarHoctuku DirectX», a Ha Brnajke «IIponecchn» 3aBepimre npouecc Taskmgr.exe.
IIpu BBIMOJHEHNH 3aTaHUHN CEKIIUU UCTIONB3YITE CIAEAYIONINE UHCTPYKIIUHU:
IIEPEHECUTE MOCIIEA0BATENBHOCTD BHIIOIHAEMBIX ACUCTBUN M0 KaXXAOMYy M3 IYHKTOB 1-5 B oTuer
(BO3MOXXHO TIpuBe/ieHHe Tpaduueckux QGparMEeHTOB, CHACIAHHBIX C OKpaHa, B KadyeCcTBE
JEMOHCTPALIMOHHOT0 MaTepuana),
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pe3ynbTaThl 03HAKOMIICHHS C BO3MOXXHOCTSIMH CUCTEMHOTO MoyJis «/lucreryuep 3agau» 3aHecUTe B
Tadn. 1 u 2.

cAenaiTe BBIBOJ O MPOJICTIaHHONW paboTe U 3aMUIITUTE €ro B OTYET.

Taonuya 1. Pe3ynbTaThl 03HaKoMIIEHUS ¢ «JlucneTuepom 3agau»

Ne m.m. Obwasn cucmemnan ungopmayus Konuuecmeo
1 PaboTaromux npunoxxeHuii:

2 AKTHBHBIX IPOLIECCOB:

3 AXTHBHBIX IIOTOKOB:

4 JleckpunTopos:

Tabauya 2. Pe3ynbTaThl 03HAKOMIJICHHS C «JlucnieTyepom 3amauy

Yacmuas cucmemuasn ungopmayus

Bupm. namamp,
No .. Hmsa obpasza, .exe Ko 3HayeHue npuopumema
1 Taskmgr
2 Dxdiag

3. KoHTpO/IBbHBIE BONPOCHI

UTto Ha3bIBAETCSI MOHUTOPUHTOM?

Yem oTnmyaercs MOHUTOPHUHT TapaMeTpoB U MOHUTOPUHT COCTOSAHUA?

Kakoii mporpaMMHBbIi MOAyNb peain3yeT MOHUTOPUHT mapamMeTpoB? MOHUTOPUHT COCTOSHUSA?
Yro Ttakoe DirectX?

JlabopaTopHnasi padora 5
JIMarHoCTHKA KOMIIBIOTEPHbIX KOMILUIEKCOB H CHCTEM € MOMOIIbI0 TEXHUYECKUX
CpPeACTB

Henan: N3yunts METOMKY TECTUPOBaHUS U peMOHTa annapaTtHoi yactu HXKM/I.
Oo6opynosanue: I1K, mporpamma, HXM/I.

TeopeTuyeckue cBeleHUs

Koncrpykuusa HKM/{
Koncrpykrusno HXXM/] (nnm «BuHYECTEP») COCTOUT U3:
MEXaHUYeCKOM yacTu - repmeTusupoBanHoro 6ioka (HDA)
B repmoGuioke pazMeliieHa BCsi MEXaHWKa BUHYECTEpa, a TAK)KE MUKPOCXeMa MPeIBapUTEIbHOTO
YCUJIMTENS/ KOMMYTaTOpa.
maTel dnekTponuku (PCB).
Ha mnnate »neKTpOHMKM YCTaHOBIEHBI MHKPOCXEMBI, YIPABISAIOLIME MEXaHUYECKHUMHU
y3J1aMH, KOJIMPOBaHUEM/IEKOIMPOBAHUEM JIaHHBIX C MATHUTHOTO HOCUTENS U IIpUeMoM/Tiepeadeit



uHpopManuu uvepe3 BHEWHUH wuHTepdeiic. [lmara sIeKTpOHUKM pa3Melaercss 3a MpeaeIamMu
repMoOJIOKa, - KaK IPaBUIIO, B HUKHEN ero 4acTu.
1.2. HemcnpaBuoctn HAKM/I
Heucnpasnocru annaparnon yactu HXKMJI nensrcs Ha:
» Heucnpasnocmu u3z-3aecmecmeentnozo cmapenus HKM/]
[Tpu mpaBUIBHON SKCIUTyaTallMM C COOJIIOJICHUEM BCEX TEXHHUYECKUX TPEOOBAHUN B Kau€CTBEHHO
U3rOTOBJICHHOM HAaKOIMUTENE HAOII0AAETCs IPOLECC
€CTECTBEHHOI'O CTapeHUs1 00YCIIOBIECHHBIMN:
Bo-nepBbIx,co BpeMeHeM ocnabeBaeT HaMarHM4€HHOCTh MUHUMAIIbHBIX HH(OPMAIIMOHHBIX
OTIIEYATKOB, U T€ YYACTKH JTUCKOB, KOTOPbIE paHbllIe YUTAIUCh Oe3 MpobiieM, HAUMHAIOT
CUMTHIBATHCS HE C IEPBOIO pa3a WK C OLIMOKaMHU.
Bo-BTOPBIX,IPOUCXOAUT CTAPEHUE MATHUTHOTO CJIOS JUCKOB.

* B-TpeThux,Ha I1acTUHAX MOSBIISAIOTCS LAPalluHbl, CKOJIBI, TPEIIKHEI U IIp. Bee 310 mpuBoauT
K ITOSIBJICHUIO TIOBPEKIECHHBIX CEKTOPOB. lIponecc HOpMaIbHOrO cTapeHust JUCKOB JOCTATOYHO
JUINTENIbHBIA U 0OBIYHO pacTsAruBaercs Ha 3...5 Jer.
» Heucnpaenocmu, 06ycnosiennble HeGEPHBIM PEHCUMOM IKCHILYAMAUUU
SABnstorcs Hanbosiee pacnpocTpaHeHHas npuurHa oTkazoB HXKMJ[ k OCHOBHBIM pa3pylaroium
(akTOpaM KOTOPOr0 OTHOCSITCS:
IIEPETPEB, YAAPHBIE HATPY3KHU

CKaUyK{ HaIpPsDKEHUS TUTAHMUS.
»Heucnpaenocmu, céazanHbvle ¢ OUUOKAMU 8 KOHCMPYKUUU

Bnocnennee Bpemst kadectBo HXXM/JI cHM3MIOCH, O 4eM CBHUACTEIBCTBYET 3HAYUTEIBHOE
COKpAIllCHUE TapaHTUHHOTO CPOKA SKCIUTYyaTallh OCHOBHBIMU IIPOU3BOAUTEIISIMH.
HedexTsl MaruuTHbIX quckoB HDD nensitcs Ha:
» Qusuueckue deghexmot
JleeKTbl MOBEPXHOCTH - BO3HUKAIOT NMPH MEXAaHUYECKOM MOBPEKICHUHM MArHUTHOIO MOKPBITHS
BHYTPU IPOCTPAHCTBA CEKTOPA, HANPUMEpP M3-3allapaliH, BbI3BAHHBIX IbUIBIO, CTAPEHUEM OJIMHOB
WM HEOpEXHBIM 00pallleHneM C BUHTOM.
CepBo — omIMOKM - B Mpoliecce IKCIUTyaTalli BUHTA, HEKOTOPHIE CEPBOMETKH MOTYT OKa3aTbCsl
paspymieHsl. EcnM IUIOXMX CEPBOMETOK CTaHET CIMIIKOM MHOIO, B 3TOM MECTE€ HAaudHyT
IPOMCXOIUTh COOM MpH OOpaIeHnH K UH(OPMAIIMOHHON TOPOXKKE: TOJI0BKA, BMECTO TOT0, YTOOBI
3aHATh HY)KHOE €M MOJIOKEHHE U MPOYNTaTh JaHHbIEC, HAYHET IIapaxaTrbCs U3 CTOPOHBI B CTOPOHY.
Hannuue Takux ommMOOK YacTO COMPOBOXKIAETCS CTYKOM TOJIOBOK, 3aBHCAHHEM HAaKOMMTENS U
HEBO3MOKHOCTBIO UCIIPABUTH €r0 OOBIYHBIMU YTUIIUTAMH. Y CTpaHEHHUE TaKUX AEPEKTOB BO3MOKHO
TOJIbKO CHELUAIbHBIMU ITPOrpaMMaMH, IyTEM OTKIIIOYEHUS e(PEKTHBIX TOPOKEK, a MHOTIa U Beel
JIUCKOBOM MOBEPXHOCTH.

AHHapaTHBIe Badg! - Bo3HHKaIOT N3-3aHCHUCITPABHOCTH MCXAaHUKHU UJIU SJICKTPOHUKH HAKOIIUTECIIA. K
TaKHM HCIIOJaJKaM OTHOCATCA: 06pLIB T'OJIOBOK; CMCIICHHUEC NHCKOB,

MOTHYTHIM BaJI B pe3yJIbTaTe yJapa; 3arbUICHHE T€PMO30HBI; Pa3IMUHbIE «TJTFOKH» B paboTe
AIIEKTPOHUKH.

OmmOKH Takoro TUMa OOBIYHO UMEIOT KaTaCTPOPUIECKHI XapaKTep U He MOJIekKAT UCIIPABICHUIO
MIPOTPAMMHBIM ITYTEM.

»Jlocuueckue degpexmol

Hcnpasumblie noruueckue nedektsl (Codr-bad)- mosBIsStOTCS, €CIM KOHTPOIbHAS CyMMa CEKTOpa
HE COBMAJAE€T C KOHTPOJHHOM CyMMOH 3alMCaHHBIX B HErO JaHHBIX. BO3HHMKaeTH3-3allOMeX WU
OTKJIFOUEHHUs THUTaHWs BO BpeMs 3amucu, korma HDD yxe 3ammcan B CEKTOp JaHHBIE, a
KOHTPOJIBHYIO CYMMY 3aIliCcaTh HE YCIE.

HeucnpaBumpie mnormdeckne neexThl - 5TO OMMOKH BHYTPEHHEro ¢opmara BUHYECTEPA,
IPUBOJAIINE K TAKOMY ke 3(PPeKTy, Kak U JedeKThl MOBEPXHOCTU. BO3HUKAIOT MpH pa3pylIeHUH
3aroJI0OBKOB CEKTOPOB, HAmpUMEp U3-33JEHCTBUS, HAa BUHT CHUJIBHOTO MarHutHoro mnoisist. Ho B
OTIINYME OT PU3NUECKUX AePEKTOB, OHH MOAIAI0TCS UCIPABICHUIO TPOTPAMMHBIM ITYTEM.



AnantuBHble badbl - BCce COBpeMEHHBbIE BHUHTHI MPU M3TOTOBICHUU MPOXOAAT WMHIWBUAYAIBHYIO
HACTpPOMKY, B IpoIecce KOTOPOI MOIOMPAIOTCS TaKUe MapaMeTphl SJIEKTPUUECKUX CUTHAIIOB, IIPH
KOTOpBIX YCTPOMCTBY paboTaercs Jyuile. JTa HAacTpoWKa OCYLIECTBISIETCA CHELUaIbHON
IpOrpaMMOil IPU TEXHOJIOTUYECKOM CKaHHUPOBAHUH TMOBEPXHOCTH. Ipu 3TOM TreHepHpyroTCs Tak
Ha3bIBa€MbIC A/IalITHBBI - MEPEMEHHBIC, B KOTOPBIX COAEPKUTCS MH(opMaIus 00 0COOCHHOCTSAX
KOHKPETHOTO TepMOOJIOKa. AJIANTUBBI COXPAHSIOTCS Ha JHMCKaX B CIY)XEOHOH 30HE, a MHOTIa
Bo Flash-mamsitnHa muiate KoHTpoiepa. B mporecce sKcmTyaraiiuu BUHTa aJalTUBBI MOTYT OBIThH
pa3pylIeHbl pa3pyIIeHbl «AANTHBHBIE» O1JBI OTIMYAIOTCA OT OOBIYHBIX TEM, YTO OHHU
«mnaBaromuey. Jleuarcs amanTuBHBIE 03761 MporoHoM selfscan'a - BHyTpeHHEH MporpamMmbl
TECTUPOBAHUS, aHAJIOTUYHOW TOM, YTO MPUMEHSETCS Ha 3aBOJE NPU M3TOTOBJICHUHM BUHTOB. [Ipu
9TOM CO3JAlOTCSl HOBBIE aJalTHBBI, ¥ BHHT BO3BPAINACTCS K HOPMAJIbHOMY COCTOSIHHIO. JTO
JIeNlaeTcs B yCIOBUAX (PUPMEHHBIXCEPBUC-IICHTPOB.

1.3. OcHOBHBIE MeTO/IbI OTHICKAHUSI HEMCIIPABHOCTH

H)KMJI sBusercsd CIOXKHBIM YCTPOWCTBOM, COCIMHSIOIIUM IIOCIEJHUE JIOCTUKEHUS
MHUKPO3JIEKTPOHUKH, MUKPOMEXAHUKH, TEXHOJOTMM MArHUTHOM 3alUCH U TEOPUU KOJUPOBAHUS.
be3 cnenuanbHbIX 3HAHWMN, CIELUATIBHOTO 000PYIOBAaHUS, MHCTPYMEHTOB U MPUCIIOCO0IeHHH, 6e3
CHenualbHO OOOpYIOBAaHHOIO TIOMEIIEHUsS (YUCTOM 30HBI) NOJHOLEHHBI pemMoHT HIXXKM]J]
HEBO3MOJKEH.

[Ipy OTCYTCTBMM CHEUUAIBHOTO JAWArHOCTUYECKOro O00OpyNOBaHHMA M HPOTPaMMHOIO
obecrieuenus, nepBuuYHy0 auarHoctuky HXKMJI MOXXHO TIpOW3BECTH, MOIKIIOUMB €ro K
OTJeNbHOMY OJOKY mnuTaHus. J[MarHocTHYecKMM NpHOOPOM B JaHHOM Cilydae SIBJSIeTCS CIyX
oneparopa. [Ipu Bxirouennn nuranusg HXXM/I Beinonuser:
pacKpy4yMBaHUE IIUH/EIBHOTO IBUraTelIsl, IPU KOTOPOM CIIBIILIEH HapacTaroluii 3Byk (4...7 ¢),
3aTeM CJIeJlyeT LIeTYOK MPU BbIBOJIE TOJIOBOK U3 30HBI NAPKOBKU U OYEHb XapaAKTEPHBIH
HOTPECKUBAIOLIUH 3BYK, COIIPOBOXKAAIONINI nporece pekanudposki (1...2 ¢).

Beinonnenune pekainOpoBKH CBUIETEIbCTBYET KaK MUHUMYM 00 HCIPAaBHOCTHU CXeMbl cOpoca,
TaKTOBOI'0 I€HEPATOPA, MUKPOKOHTPOJIIEPA, CXEMBI YIIPaBJICHUS IINTUHACIBHBIM JBUTATEIEM U
CUCTEMBI IO3UIIMOHUPOBAHNUS, KaHajla YTEeHHs peoOpa30oBaHUs IaHHBIX, a TaK-K€00 UCIIPAaBHOCTH
MarHUTHBIX TOJIOBOK (KaK MUHHMYM OJHOM - U MOMOIIM KOTOPOH MPOUCXOJMUT MPOLIece
WMHUIMAIN3alUN) U COXPAaHHOCTHU CIIy>)KeOHOUM MH(OpMaLIMY HAKOITUTEIS.

Jna nanpreitmedr nuarnoctuku HXKMJL nonkmouaercst k nmopry Secondary IDE, u B BIOS, B
nponenype SetUp, HE0O0XOAWMO BBIIOJHUTH ABTOMATUYECKOE OIpe/eeHNe MOIKII0UEHHBIX
HakonuTenend. B cioydae pacno3HaBanus wmojenu auarHoctupyemoro HOKMJI, mpocreitmas
JIMarHOCTHKA 3aKJII0YAeTCs B MOIBITKE CO3/IaHUs pa3jiesia Ha AMarHOCTHUPYEMOM HakomuTelne (MpH
nomoutu nporpamMMbel FDISK) u mpouenype nocnenyromiero gpopmatuposanus (Format c:/s). Eciu
npu ¢popmaTupoBaHuu (Bepudukanum) OyayT oOHapykeHbl 1e(PeKThl, TO HH(OpMAIHs 0 HUX OyneT
BBIBEJICHA HA DKpaH KommbioTepa. [detansuyro quarnoctuky HXKM/I ocymiecTBIsIOT crienraabHbIE
IIPOrPaMMBI.

Ilopsinok BbINOHEHHS PadOThI:

O3zHakoMuThes ¢ peMonToM HDD metonom nepekoMiiekTanuu s 3toro: * CoOmronas
AKKypaTHOCTb CHSATH dJEKTpOoHHYIO cxeMy HDD;
MIPOBEPUTH COMTPOTHUBIICHHE 0OMOTOK ((pa3) MMUHAETFHOTO JBUTATENSI, KOTOPOE JTOJDKHO COCTABIIATH
npuMepHo 2 OM. 3anucarhb MOJIy4E€HHBIE PE3YJIBTATHI;

* BpINOJHATE 3aMeHY 3JeKTpOoHHOM cxeMbl HDD, B35TOM ¢ aHaTOTMYHOTO HAKOITUTENSA
[Togats nutatoume Hanpsbkenuss Ha HDD, ucnosnb3yst BOIbTMETP IPOBEPUTH MOCTYIIEHUE
nuTamux HanpsbkeHuit Ha HDD (u3Mepenne mpou3BOAUTh Ha pa3beMe MUTAHUS TTOIKITIOYSHHOTO
k HDD);
* VOenuTcs, 4TO TIPH Mo1a4e MUTAONTUX HanpspkeHuid Ha HDD, nmpoucxoauT 3amyck aBuraTesst
MIPUBOJA IMCKA U BBINOJIHAETCS €ro HayalbHas MHULAATU3ALIMS.
2.2.03HaKOMUTCS C METOJIOM NporpaMmmHoro «peMonTa» HXKM /]



Brimonnute noakmouenue rectupyemoro HDD k cucreme nmst atoro: Beikimounts 11K

Brimonnute otkntouenue ycranosiaenHoro B [IK HXKM/. (HXKM/I we cuumars) [HoaxkmounTs
tectupyembiii HXXM/I k cucreme; Brmounts 11K

2.3.03HaKOMUTCA ¢ METOAAMH MPOrpaMMHOro Bocctanosiienus HDD nis storo:

2.3.1.Bemonnuts 3arpy3ky [1K B pexume JOC u 3amyck nporpammsl victoria 3.3.2.exe
2.3.2.HaxaB xnasuiy F1, o3HaKoMHTCS ¢ OCHOBHBIMM KOMaHJaMH NpPOTrpamMMbl U MHOPSAKOM HX
BBI30BA 3amucaTh Ha3HaueHue kiaBuiiF 1-F9;

2.3.3.Haxarp knaBuiry «P» - 1 BIOpaTh MOPT K KOTOPOMY IMOJKITIOYEH HAKOTIUTEIb;

2.3.4.HaxxaB F2 BBITIOJIHUTh WHUIIMATU3AIMIO HCCIAEAYEMOTr0 JHCKa (JaHHYI0 KOMAaHIy CleayeT
BBITMIOJIHATH MEPE] BBINOTHEHUEM JI000M KOMaH/Ibl) 3aMucaTh napaMeTpbl JUCKACEPUUHBIN HOMED,
00wem, CHS nmapameTpbl, 00beM K311 TTaMSITH;

2.3.5.Haxas xnaBumry F9, BeiBectt SMART Tabnuiy aucka, 3amucaTh 3HAYCHHS MApaMETpPOB
(ValoTHocuTenbHOE 3HaYCHHE napametpa, Worst-Haux y/ieekoraa-mn003aQuKCUpOBaHHOE
3HayeHne mnapamerpa;Trest-npenenbHOe3HAaYeHHE Tapamerpa; RawaOcoiioTHOe  3HavyeHue
napameTpa):

Reallocated sector count 1 Reallocated event count:uucio nepeHa3HaueHHBIX CEKTOPOB;

Raw read error rate: KoiMuecTBO OIIMOOK YTEHUS.

Current Pending Sector: oTpaxxaet cofep>;KxuMoe «BpeMEeHHOTO»1e(PEKT-T1CTa,T.C. TEKYIIee
KOJIMYECTBO HECTAOUIILHBIX CEKTOPOB;

Uncorrectable Sector: nokassiBaeT KOJIMYECTBO CEKTOPOB, OIIUOKU B KOTOPBIX HE yJ1a10Ch
ckoppektupoBatb ECC-konom.Ecnu ero 3HaueHue Bblllie HyJIs, 3TO O3HAYAET, YTO BUHTY MOpa
JienaTh peMar;

2.3.6.Haxarp xmnaBuily R — BBINONHUTH HU3MEPEHHE CKOPOCTH BpAICHHUS MAKMCKa, 3amucarh
MOJIy4YeHHOE 3HAUYCHHE,

2.3.7.Haxarsp F4, u 3anaB 3nauenue—nuHeitHoeuTrenue u Ignore Bad Blocke, naxxaB F4 BTopoit pa3s,
3alyCTUTh CKaHUPOBAHWE TOBEPXHOCTU JMCKA. BBIMOIHUTH aHANW3 TOMYYEHHBIX PE3YJIbTaTOB,
o0paThB BHUMaHHE Ha KOJIUYECTBO BeJ] OJIOKOB;

2.3.8. HaxxaB KJIaBHIy 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—nuHeitHoeutenue u «Ignore Bad Blocks», naxxa F4 Bropoit
pa3, 3allyCTUTh CKAHUPOBAHUE MTOBEPXHOCTHU AUCKA YOEIUTCS B MOSBICHUU BeJ OJIOKOB.

2.3.10. s ynanenusi copt-6e10BBbINMOHNTS HHUIIMATK3IMI0 HXKM/I, naxaB kinasuiyF2, u BBectu
komanayF4 u BoiOpaB pexum«BB = Advanced REMAP - VYiaydineHHbIli aaropurm
peMamnmuHra» 3alyCcTUTh CKaHUpoBaHuEe Jucka. KoHTponupys mpoliecc peManmnuHra 3amucarhb
aZipeca BOCCTaHOBJIEHHBIX CEKTOPOB.

2.3.11.Haxats F4, u 3anaB 3nauenue—nuneiinoeutenue n«Ignore Bad Blocks», naxxas F4 BTopoit
pa3, 3aIyCTUTh CKaHUPOBAaHUE MOBEPXHOCTHU AUCKA YOEIUTCS UTO Bell OJIOKU yJaIeHBbI.
2.3.12.BeiBectt SMART Tabnuity nucka, npoaHaIU3UpPOBaTh 3HAYEHMSI MOTYYEHHBIX IMapaMeTpoB
CPaBHUB UX C MPEABIIYLIIUMH MTapaMeTpaMH.

3.0T14er 10JI2KeH COaepxKaTh

3.1.Ha3Banue paboTbl

3.2.11enb paboThl

3.3.Ilepeuenb o0opynoBaHUs

3.4.Pe3ynbTaThl BHITONHEHUS 11.2.1-2.31 BBIBOA 110 PE3yJIbTATAM TECTUPOBAHNS;
3.5.BeiBog 10 pabore.

KoHnTpoJibHbBIE BOPOCHI.
Kaxkue ocHoBHbIe 311emenTsl HXKMJI pacnonioxkeHHbIe B repMOOIOKe U X KAKOBO Ha3HAUYCHHE?

Kaxkwne ocHoBHbIe anemenTsl HXKM/I pacnosioxeHHbIe Ha 3JIEKTPOHHOM TIaTe U UX KaKOBO
Ha3HaueHue?
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KaxoBbl OCHOBHBIE BU/IbI HeucnpaBHocTel annapatHoi yactu HXKM/I 1 kakoBbI IPUYMHBI UX
BO3HUKHOBEHUs?

KakoBbl ocHOBHBIE J1e(eKTOB MarHUTHBIX J1uckoB HXXM/] 1 KakOBbI MPUYMHBI KX BOSHUKHOBEHUS?
KaxoBa metonuka auarnoctupoanuss HKM/]? KakoBa npuunna nosinenus codr-6e108?

KakoBa npuurnHa BO3HUKHOBEHHUS a/IalITUBHBIX O€10B?

JlaGoparopHnasi padora 6
OcBoeHne METOAMKH INATHOCTUKH HEUCIIPABHOCTE JUCKOBbIX HAKONUTEJIEH
Pa3HbIX BU/IOB M TEXHOJOTHH PEMOHTA JUCKOBBIX HAKOMUTEIeH

Pa3HbIX BUAOB

Ileanr  padoThI: HU3YUUTh KOHCTPYKTHUBHBIC OCOOEHHOCTH U XapaKTCPHBIC HCHUCIIPABHOCTH

Hakorurened HDD; 03HakOMHTBCS ¢ IpaBWiIamMH ITOJKIIOYEHHsS M DKCIUTyaTallUd HAKOIUTEIEH
HDD.

Ooopyaosanme: IBM PC-coBmecTumsliil komnbrotep, Hakonutenn HDD.

Hcnouab3yemasi JJUTEPATYPA: KOHCIIECKT JICKI_[I/Iﬁ " JaHHBIC MECTOAUYCCKHUC YKA3aHUA.

IMopsinok BbINOJIHEHHUS PadOThI

O3HaKOMUTBCS C TEOPETUUECKOH YacThiO JaHHOM paboThI.

N3yuuth ycrpoiictBo Hakonureneid HDD u noaximtouenne uatepdeicos.

O3HaKOMUTBCS C KOHTPOJIBHBIMH BOIIPOCAMU M NPOJIyMaTh OTBETHI HA HUX.

CnaTh yCTHBIN WM IHCbMEHHBIN (110 BapuaHTaM) 3a4€T 110 IaHHOM 1abopaTopHOi paboTe.

KpaTKne TCOPETUIECCKHUE CBCACHUA

yCTpaHeHI/IC HCHUCITPABHOCTH KECTKOI'0 AWCKAa — JOCTATOYHO CEPLE3HOC 3aHATHUC, KOTOPOC HE
BCCTa 3aKAHYMUBACTCA ITOJIHBIM YCIICXOM. I[eno YCIIOXHACTCA €€ U TEM, YTO B OOJIBIIIMTHCTBE
CJIy4acB Ha XKECTKOM JUCKE 3allMCaHbl BA)KHBIC JJAHHBLIC, KOTOPLIC, YaIlllC BCEro, HE ObLIH B HY)KHI)II\/II
MOMCHT CKOIIMPOBAHLI HA BHEIIHUI HOCUTENIb PIH(I)OpMElI.IPIPI.

HewncnpaBHOCTH &KECTKOTO TMCKA MOTYT OBITh CIIEAYIOIIHUX BHJIOB:
* JIOTUYECKasi HEUCIIPABHOCTD;

* HEMCIIPABHOCTb KOHTPOJLIEPA KECTKOI'O IUCKA;

* IOTEPs UJIM pa3pyllieHue CIy)XeOHON HHPOpMaLuu

* (puznueckast HEUCIPaBHOCTb.

Jlornyeckasi HEHCIIPABHOCTh

IIpu 75ormyeckoil HEUCHPABHOCTH 3arpy3ka OINEPALMOHHOM CHCTEMBI C JKECTKOIO JHCKa
HEBO3MOKHA, a IPU TMOAKIIOYEHUU €ro B KaueCTBE BTOPUYHOIO HE OTOOpa)kaeTcsi CONEpPKUMOeE
JIOTUYECKUX JUCKOB MM caMu JUcKu. CaMoe HMHTEpPECHOE, YTO TaKOil BHHYECTEP KOPPEKTHO
pacnio3Haercs B BIOS u npu npoBepke He BBISIBISETCS HUKAKUX (PU3NYECKUX MMOBPEKACHHUHN TUCKA.
Takol IHMCK HENb3s HUCIPABUTH NPOBEPOUYHBIMH yTHiMTamMu Bpone ScanDisk. Mamno Toro,
WCIIOJIB30BaTh TAKUE YTWIIMTHI KpallHE HE PEKOMEHIYETCsl, OCKOJBKY B MPOIECCE MPOBEPKU OHU
MOTYT 3aIlMCBHIBATh HA XKECTKUN TUCK KaKHe-THO0O0 NaHHBIE, YTO MOXKET NMPHUBECTH K MOTEPEe BaXKHOM
uHpopmanuu. Jloruueckyro  HEUCHPABHOCTh MOXKHO  YCTPAHHUTb MOJIbKO €  HOMOWLbIO
CReYUANUIUPOGAHHBIX YMUIUM, KOTOPbIE HAa HU3KOM YPOBHE BOCCTAHABIIMBAIOT pa3lenbl U



¢aitnoByto cTpykTypy BuHYecTepa. Cienyer HMOMHUTH O TOM, YTO JH00O€ BMEIIATENbCTBO B
CTPYKTYpPY AMCKAa MOXXET IpHUBECTH K notepe uHpopmanuu. K takomy 3¢ddexty Moryr npusectu
BCTPOEHHBIE B KECTKUM IUCK CpeACTBa AMArHOCTUKH, Hanmpumep TexHonorus S.M.A.R.T., nmm
nepeHasHaueHue aAucka. UtoObl m3bexaTh 3TOro, MpU MEPBBIX MPU3HAKAX HEUCIPABHOCTH AMCKA
9T CPEJICTBA JUArHOCTUKHU HYKHO OTKJIFOYUTh.

HeI/ICl'[paBHOCTL KOHTPOJLJIEPA KECTKOI'0 1MCKa

K nmanHOMy BHIy OTHOCATCS HEUCHPAaBHOCTH, CBA3aHHBIE C (PU3HMUECKUMH IMOBPEKICHUSIMH
KOMITOHEHTOB KOHTPOJIIEpa JUCKA: IEPETOPEBIIMMU MUKPOCXEMaMH, TOBPEKACHHBIMH T'OJIOBKaMH,
OTOpPBaHHBIM UHTEP(EHCHBIM KabeIeM U T. 1.

CymeCTByeT JBa BapuaHTa OIIPCACICHUA TAKUX HCHCHpaBHOCTeﬁ.

[lepBbIil U3 HUX — caMblil IPOCTOM, KOTJa MPU3HAKU pPa3pyLIeHUs KOMIIOHEHTOB KOHTpPOJUIEpa,
HanpuMep JbIpbl Ha MHUKPOCXEMax, BBIABISIOT IPU BHELIHEM OcMOTpe. B 3Tom ciyuyae mepen
HAYaJIOM KaKuX-TUOO0 AeWCTBUM CIEeTyeT 3aMEHUTh CTOPEBILINE KOMIOHEHTHI.

Bropoii BapuaHT, COOTBETCTBEHHO, CAMbIH CJIOKHBIM: KOI/Ia BUAMMBIX INPHU3HAKOB MOBPEXKICHUS
HET, OJIHAKO JKECTKHUM TUCK BeAET ce0s HecTaHnapTHO. PaccMOTpUM HEKOTOPBIEC CUTYAITUH.

- /leuzamensv He packpyuueaemcs, HUKAKUX 36YK08 He CabluiHO. BO3MOXHBIE TPUYMHBI -
3aKJIMHUIO IIMUHIACIBHBIA JIBUTATEIb WM TOJOBKHM YTEHUS/3amUCH "TPUIUILIN" K MOBEPXHOCTH
JTHCKA.

Ecnu moneITaThCs NPOBEPHYTH LINHUHJEIL, TO 3TO MOKET IPUBECTHU HE TOJBKO K MOBPEXKICHUIO
MOBEPXHOCTU JIMCKAa M, COOTBETCTBEHHO, Ipomnaxke HMH(pOpMalMM, HO U K IOJIOMKE MeXaHH3Ma
YIPABJIECHUS TOJIOBKAMU M CaMHUX TOJIOBOK. B 3TOM cCiydae HEMCHpPAaBHBIM BUHYECTEp JIy4IlE
OTHECTH B CEPBUCHBIN LIEHTp, TI€, BO-NEPBBIX, BAM TOYHO CKaXYT, IOUICKUT JIU KECTKUU JUCK
PEMOHTY, a BO-BTOPBIX, IEPEMUILYT C HETO BCIO BAKHYIO HH(POPMAIIIIO

-ﬂeuzameﬂb PacKpyuueaemcs, CjJbluieH ulei4okK. OTOT MICTYOK ABJIACTCA CIICACTBHUEM HGYI[a‘IHOﬁ
pacClapKOBKH TI'OJIOBOK. HawnbGonee BCPOATHAA MIPUYIHNHA JTaHHOM HCEHUCIIPABHOCTH - BbIXOJ M3 CTPOsA
TreHepaTropa MWIHUHACIBHOTO ABHUIAaTCId WU CHUCTCMbI IMO3UMIIMOHWPOBAHUA T'OJIOBOK. Bo3moxuo
TAKXKE MOBPCKACHUC KATYIIKU IMO3UIIUOHUPOBAHUS, KOTOPAA pa3MCIICHA Ha OJIOKE TOJIOBOK.

- [leucamens packpyuueaemcs, OIHAKO OUCK He ONPeOesAemcs NI Onpedeniemcs HeeepHo.
[Ipu4nHO BO3HUKHOBEHMSI TaKOW HEHCIPABHOCTU MOXKET OBITh BBIXOJ M3 CTpOs MHTepherCHON
MHUKPOCXEMBI KOHTpOJUIEpAa WJIM MEXaHHYECKOE IOBPEKICHHE KOHTAKTHOM TIPYIIBL, K KOTOPOU
MOJIKJIIOYaeTCs UIeH( TaHHBIX (HallpuMep, COTHYThIM MM MOJIOMaHHBIA METAIIMYECKUI BHIBO).

- Jluck packpydyuBaercs, CIbIIIEH cmyK. [laHHas cuUTyaldsi MOXET O3Ha4yaThb OYE€Hb MHOTOE,
HauyrMHAas C HEUCIPABHOM CUCTEMBl NMO3UIIMOHUPOBAHUS M 3aKaHYMBAsI IOBPEXKICHUEM TOJIOBOK.
Eme onuu BapuaHT - cOOMHBIE CEKTOPHI B 3aTPy309HON 00J1aCTH BUHYECTEpa. TaKylo CHTYallliO BbI
CMOJKET UCIIPABUTh CAMOCTOATEIbHO. ONPEeIeTUB COCTOSHUE KECTKOTO TUCKA, MOAKITIOYUM HUTeH)
JlaHHBIX. Tenepb MOKHO HE TOJIBKO YCIBIIIATh U3JaBAEMBbIE KECTKUM JUCKOM 3BYKH, HO U YBUJETh
Ha DKpaHe coolIeHus 00 ommnoKax B xo/1e paboThl BUHUYECTEpa. BO3MOXKHBI CIIETYIOIINE OCHOBHBIE
CUTYallHH.

- IosiBnenne coobmienuit tumna Invalid Drive Specification. Takue cooOmenuss 03HavaoT, 4TO B
BIOS 3anucana HeBepHas MHGOpMalMs O MapaMeTpax yCTaHOBJIEHHOTO BHHYECTEpa WM K€ OH
HeBepHO pacno3Haercs. [locneqHuil BapuaHT TOBOPUT O pa3pyLIEHUH CIIy)XKeOHOM HHpopMarun
WIA O TIOBPEKICHHUU TOJIOBOK. BO3MOXHA Tak >Ke€ IMOJIOMKa KOHTAaKTOB HMHTepdelica Ha miaTe
KOHTPOJUIEPA WX B CAMOM LuIeH (e TaHHBIX.

- IlosBnenue coobmennii Tuma Disk Boot Failure. D10 omHO3HaYHO TOBOPUT O TOM, HYTO
nospexxaeHa MBR (Master Boot Record) — ocHoBHast 3arpy3ouyHast 3a1uch.
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- HosBnenue coobmenuii tuna Boot Disk Failed. Camas BeposiTHas npuumHa — HajIM4yue
COOMHBIX CEKTOpPOB Ha HYJEBOM JIOPOXKKE, BCIEICTBHE 4YEro 3arpy3ka C >KECTKOro JHCKa
HeBo3MOkHA. OC  HOpMaJIbHO pacmo3HAKOT JKECTKUHM JHUCK, OIHAKO He omoobpasicaem
Jn02uueckue NUcKu. Eciny UCKIIOUUTH BapuaHT TOrO, YTO BHHYECTEP NIPOCTO HE pa3OUT Ha
JIOTHYECKUE JHCKH, TO OCHOBHOM MPUYMHON TaKOW HEHCIPABHOCTH SIBJISETCS HAJTHMUUE COOMHBIX
JIMCKOB B CUCTEMHOH 00J1acTH WM pa3pylieHue (aiioBoi CUCTEMBI, coleprKallell HHPOpMaLUIO O
TeKyIleld KOHpUTrypanuu AUCKOB. B 3ToM ciydae cienyeT 3aHOBO pa3OMTh BHHYECTEp Ha
JIOTMYECKUE AMUCKH, Mocie 4ero or¢opMaTupoBath ero. MoKHO Takke 0ojee AeTallbHO U3Yy4YUTh
HEHCIIPABHOCTD € IOMOIIBIO HU3KOYPOBHEBBIX YTHIIHT.

- JKecTkuil 1HCK pacno3HaeTcss HOpMallbHO, oAHako OC 3azpyscaemca He NOJIHOCHIbIO UIU He
3azpysycaemcsa BoBce. JlaHHBIA (akT TOBOPUT O TOM, UYTO OOJIACTH BUHYECTEpA, B KOTOPOM
3anucanbl (haliabl ONMEpallMOHHOW CHUCTEMbI, COAEPKUT COONHBIE CeKTOphl. B maHHOM cimyuae
cieayeT oOpaTuThCs K HU3KOYPOBHEBBIM YTWIJIMTAM, KOTOPHIE MOMETSAT COOWHBIE CEKTOPHI U B
ciiy4ae HeoOXOIMMOCTH MEPETIaHUPYIOT BUHYECTED.

Ipodpunakruxka HDD

Co BpeMeHEM JHUCK HauMHAeT paboTaThb MEUIEHHEe, CO COOSMH, IPEeTcs, MOSBIAIOTCA OLINOKH
YTEHUS W T. 1. DTO O3HAYAET, YTO MPHUILIO BpeMs MPO(PHUIAKTHKH, OCHOBHBIMH MEpaMHU KOTOPOi
ABJISIOTCA:

- [IpoBepka Jioru4eckoro u (U3UYECKOTr0 COCTOSIHHS JHCKA C TOMOINBIO JUATHOCTHUECKUX
yraut tuna scandisk (mis cucrem Windows 95/98). Takas mpoBepka MO3BOJIIET HE TOJBKO
WCIPABUThH JOTHUYECKHUE OIIUOKH, OCBOOOJAMB MECTO HA JKECTKOM JTUCKE, HO U y3HATh O MOSBICHUH
COOMHBIX CEKTOPOB, KOTOPBIE YTHIIMTA MOMedYaeT cooTBeTcTBYrommM obpazom. OC Windows XP
MpOBEPSET AUCK HEMHOTO WHAYe, OJHAKO MEXaHU3M MPOBEPKHU TOT K€: UTOOBI 3allyCTUTh YTHIIUTY,
knukHute [IKM Ha mHTepecyromem Bac aucke, Bbioepute CpoiictBaP> CepBuc P BpinoaHUTH
NPOBepPKYy... B OTKphIBIIEMCS OKHE yCTaHOBUTE TpeOyeMble MapamMeTpbl MPOBEPKU M 3aMyCTUTE
JIMAarHOCTUKY Ha BBITIOJTHEHUE.

B Windows-7: «Ilyck» P> «Bce nporpammb» P «Ctanaaptabie» P> «CiyxeOHbie» P «OuncTka
JUCKa» WU ckavaiite u yctaHoBute TreeSize Free.

- lepparmentanus ¢ailjioB C NOMOIIBI CTAaHAAPTHBIX YTWINUT WIM YTUIUT CTOPOHHETO
npousBoguTens. dparMeHTanuss — 3TO pa30uTHE OJHOro (haiija Ha HECKOJIbKO (parMeHTOB U
pa3MelleHHe UX Ha pa3HbIX ydacTKax aucka. @parmeHTanus NpOMCXOAUT HE HAMEPEHHO, a U3-3a
crenuduku 3anucu nHopmanuu. Jedparmenraius — COOTBETCTBEHHO, COeIMHEHNE (ParMEeHTOB
onHoro (¢paina. Eciam auck nedparMeHTUpOBaH, TO CKOPOCTh JOCTyna K HH(OpMaruu
yBenuuuBaercsi. Co BpeMeHeM (parMeHTalusi HOBbIX (DaiIOB CHOBAa MPUBOAUT K 3aMEIJICHUIO
paboThI, B 3TOM ciy4ae mpoliecc aedparmMmeHTaluu ciaeayeT HOBTOPUTh.

- HaOmonenne 3a TeMmepaTrypod JAWCKA C TIOMOINBIO  CHELMAIM3UPOBAHHBIX  YTHIIUT.
TemnepaTypa Kak HUYTO APYroe BIMSIET Ha COCTOSHHUE NMPOU3BOJUTENHHOCTH KECTKOro aucka. B
pe3yJpTaTe MOBBILIEHUS TEMIEPATYPbl MOTYT IIOCTPaAaTh BHYTPEHHUE KOMIIOHEHTHI KOHTPOJLIEPA,
YTO MpPHUBEAET K TMOSBICHUIO CEPhE3HBIX HEUCHPABHOCTEH. DTOro BIIOJHE JOCTATOYHO JUIS
oOecrieueHus, Mo KpaiHeil Mepe, JIOTHYeCKOro "310poBbs" JKECTKOTO AUCKA.

KoHnTposabHbIe BONpockl

Hazosure ocHoBHbIE KOMIIOHEHTHI HDD 1 ux HazHaueHue.

Otnuune cioco6a 3anucu napopmaru B HDD u FDD.

Cpennee Bpems JOCTyIAa B HAKOMUTENSAX, €AMHUIIBI €I0 U3MEPEHHUS.
Yem onpenensercsa Haaexuocts HDD?

Urto onpenensier ovicTpoaeiicteue HDD?

HazoBute unTepdeiicer moakmouenus HDD (BHyTpeHHHUX U BHEITHUX ).
Urto npoucxoaut npu GopmMaTUPOBAHUH KECTKUX TUCKOB?



Kakue Bunel gopmarupoBanus Bbl 3HaeTe? s Kakux HOCUTENEH CYIIECTBYET BO3MOXKHOCTh
CO3/1aHUA JJOTHYECKUX AUCKOB?

Hazosure Buapl Heucnpasnocteir HDD.
10. Ha3zoswure mepsl npodpumnaktuku HDD, oxapakrepusyiTe ux.
11. O uém roBopurt nosinenue cooduienust Disk Boot Failure?

12. KakoBa nmpuurMHa BO3HUKHOBEHUS CUTyalluu /Jeucamens ne packpyuueaemcs, HUKAKUX 36YK0G
He cviuno?

13. KakoBa npuunna nosisiienus coodmenus Invalid Drive Specification?

14. KakoBa mnpuyuHa BO3HUKHOBEHHS cUTyaluu /Jeucamensy packpyuueaemcs, OJIHAKO OUCK He
onpeodenaemcs Vv onpeoensemcs HegepHo’!

JlaGoparopHnasi pa6ora 7

I[narnocnma KOMIIVIEKCOB U ¢ TIOMOIIBIO JTUATHOCTUYIECCKUX ITPpOrpamMm JIJIst
onpeacjacHust ux p360TOCHOC06HOI‘O COCTOAHMA

Hesb: naTe onpeneneHue MOHSATHIO ITUATHOCTUKA; O3HAKOMHUTHCS C KOMIUIEKCOM MEPOIpPUSATHH,
OTHOCSIIIUXCS K JUArHOCTHUKE pe3epBYyapoB, 00eClEeUUBAIOIIMX MOJJEpKaHHe paboTOCIOCOOHOTO
cocrosiaust PBC.

3agauu: 3HATH BUJABI JTUATHOCTHYECKOrO KOHTPOIA, TpeOOBaHMS MO IMOATOTOBKE pe3epByapa K
JIMAarHOCTHKE, KaKUM 00pa3oM IPOBOISATCS OCMOTPHI BceX KOHCTpyKimii PBC.

TepMHUHBI H onIpeaeIeHUsA

JlnarHocTrka — KOMIIEKC MEPOIIPHUITHI MO NOIYYEHUIO U 00paboTKe MHPOPMAIIUH, YCTaHOBICHHS
TEXHUUYECKOT'O COCTOSIHUSI U IPUHSTHSI PEIICHHUS 10 JalbHEUIIEMY UCII0JIb30BAHHUIO.

JlnarHocTHueckuil KOHTPOJIb — COOBITHE, TPOBOANMOE JUIsl IOIY4YEeHUsI U 00paboTKU MHpOpMaLny,

YCTAHOBJICHHUIO TEXHUYCCKOTO COCTOSAHHUA U MIPUHATHA PCIICHUA 110 I[EL]'IBHGﬁHICMy HCITIOJIB30BaHHNIO
PBC.

OO6cnenoBaHne — KOMITJIEKC MEPOTIPUATUIN 110 BHELTHEMY U BHYTPEHHEMY U BHYTPEHHEMY OCMOTPY
pe3epByapa U TEppUTOPUI B IIPeienax ero 00BajIOBaHus.

JedexTockonusi — COBOKYITHOCTh MEPOIPHUATHI 10 0OHAPYKEHUIO BHYTPEHHUX M TTOBEPXHOCTHBIX
ne(eKTOB B TeOMETpUIECKOM (hopMe Tena pe3epByapa U B MeTalljie 6€3 ero pa3pymieHus.

Texanveckoe 00CTyKUBaHHE — KOMIUIEKC OIepaIuii 1o mojaep;kanuto padorocrnocodbnoctu PBC.

PeMOHT - KOMITIEKC orepanuii 0 BOCCTaHOBJICHHIO HCIIPABHOCTEH W BOCCTAHOBIICHHS pecypca
pe3epByapa U ero 3JeMEHTOB.

KanuranbHblii pEMOHT — PEMOHT, BBIITOJIHEHHBIN JJIs BOCCTAHOBIECHHSI MCIPABHOCTEW W MOJHOTO
WK OJIM3KOTO K TIOJTHOMY BOCCTAHOBIICHUS pecypca pe3epByapa.



OO01111€e TTOJIOKEHUS TUATHOCTUKHA

[To cpokam mpoBeneHUS MUATHOCTHYECKHH KOHTPOJIb PE3EpBYapoB MEIUTCS Ha OYEPETHOU U
BHeouepeHoil. BHeodyepeaHas TMarHocTUKa pe3epByapoB MPOBOAUTCA B CIEAYIOMIMX CIydasX:

e TIOCIJIC aBapHUH UJIU TIOXKapa Ha pe3epByape;
e TIPU JIOCTHUKEHUU CPOKA aMOPTHU3ALIUH.

B mpouecce skcmiyaranuu KaxAblii pe3epByap AODKEH IOJBEPrarbCs IOJHOW M YaCTUYHOMN
JMarHOCTHKE B 3aBUCHUMOCTH OT €r0 TEXHUYECKOT0 COCTOSIHUSL, YCIOBUH U PEKUMOB IKCIUTyaTaI[MH.

[Tonnas auarHocTuka npoBoAuTcs He pexe 1 pasa B 10 ner. Yactuunas — He pexe 1 pasza B 5 jer.

JIyist OTHOM TMAarHOCTHKY Pe3epByap MOJKEH OBITh OUUIICH M JICTA3UPOBAH [0 CAHUTAPHBIX HOPM.
YacTtuyHasi TMarHOCTUKA MOKET MPOBOIUTHCS O€3 BBIBOJA pe3epByapa U3 IKCILUTyaTall|H.

HpI/I YaCTUYHOM JUArHOCTHKE BBINOJIHSIIOTCS CJICAYIOIINC pa6OTBIZ

e  BH3YaJIbHBIN OCMOTp pe3epByapa 1 ero 000pyJ0BaHus;

e  WU3MEPEHHUE TOJIIHHBI JIUCTOB CTEHKH, KPOBIIH;

e U3MEpPEHHE OTKJIOHEHHI O0O0pa3yloluX OT BEPTHKAIM, MECTHBIX AepopMaliil CTEHKU M
TOPU30HTAILHOCTD BBICTYIIA OKPAaliKM U OCHOBAHUs MO HEH;

e COCTABJICHHE 3aKJIIOUEHUS O TEXHUYECKOM COCTOSIHMM pe3epByapa.

[Tpr mosHOW MUMArHOCTHKE HEOOXOAWMO BBITIOJHHUTH, KPOME BBIIICTIEPEUUCICHHBIX, CIETYIOIINE
paboTHI:

e BHU3YaJIbHBIM OCMOTpP CTEHKH, KPOBJIM U IHULIA C BHYTPEHHEN CTOPOHBI,

e BHU3YaJIbHBIM OCMOTp MOHTOHA (TIPU €r0 HAIUYHH);

e M3MEPEHHUE TOJIIHUHBI CTEHKH, JHUINA, KPOBIIU U IIOHTOHA;

e  KOHTPOJIb CBAPHBIX COEIMHEHUN PU3NUECKUMU METOJAMH;

e MEXaHHYECKHE HCIBITaHUS, MEeTaUIorpapUuecKue HCCIEAOBAaHUS M XMMUYECKUH aHaIU3
MeTaa (B HeOOXOIMMBIX CIIy4dasx);

e 30HJMPOBaHHUE JHUILA U OCHOBAHHUS PE3EPBYapa C LEbI0 BbISIBICHUS YTEUKH;

e 00paboTaTh MOJyYEHHBIE PE3YJIbTAaThl U3MEPEHUN TOJIIIMHBI BCEX JJIEMEHTOB pe3epByapa,
OTIPENIeIUTh OCTATOUHBIM CPOK CITY>KOBI ISl HUX 110 KOPPO3UOHHOMY HU3HOCY;

e ONpEIEIUTh PacueTOM JOMYCTHUMYIO TOJIIIMHY JINCTOB JJISl Pa3JIMYHBIX IOSICOB, OKpaikw,
JTHUILA U KPOBJIM U NOJIYYEHHBIE PE3YJIbTaThl CPABHUTH C PE3YJIbTaTaMU U3MEPEHUH.

IIpakTnueckas padora 50

Kommiexkranusa KOMIIBIOTEPHOI0 KOMILIICKCA, COIJIACHO IEC/IN UCII0JIb30BaAHUA

Heab padorel. V3yueHnue skcityaTallmOHHBIX TpeOOBaHHMM K KOMIBIOTEPHOMY paboueMy

MECTY; BBIIIOJHUTD XapaKTePUCTUKY U aHAJIU3 OPTaHU3aIlMN CBOETro paboyuero Mecra
IInan

4)  H3yuutb TpeOOBaHUS K OpraHU3alMKi KOMIIBIOTEPHOTO paboyero Mecra.
5)  BbInogHUTH 3aMepbl CBOETO paboyero MecTa U 3aloJHUTh IPOTOKOJI BBITOIHEHHSI paOOTHI.
6) BBINOTHUTH CPaBHHUTEIBHYIO XapPaKTEPUCTHKY IOJYYCHHBIX IIOKa3zaTeneil M TpeOOoBaHMIA
CanlIuH
7)  OTBeTUTH Ha KOHTPOJIbHBIE BOIIPOCHI



Kpartkue cBenenust

Cormacao CanlluH 2.2.2/2.4.1340—03 «'urnennyeckne TpeOOBaHUSA K MEPCOHATHLHBIM
AIIEKTPOHHO-BBIYMCIUTEIBHBIM MAallMHAM W OpTaHU3alK paboThD): IUIOMIAJL Ha OJHO padouee
Mecto mosb3oBateneit [I9BM ¢ BT nHa 6a3e snexkrponHonydeBorr Tpyoku (DJIT) momkHa
COCTaBJIAITh HE MEHee 6 M2, B IOMEIICHUSX KYJIbTYPHO-pa3BlIeKaTeIbHbIX yupexaeHuit u ¢ B/[T
Ha 0a3e MI0CKUX JUCKPETHBIX AKPAHOB (KUJIKOKPUCTAIUIMYECKUE, TUIa3MeHHbIe) — 4,5 M2.

IIpu pasmemennn pabounx wmect c IIOBM pacctosHue Mexay pabOYuMH CTOJNaMHU
C BUICOMOHHUTOpPaMH (B HAMpaBICHUH ThlIa TOBEPXHOCTH OJHOTO BHJIEOMOHUTOpPA U DKpaHa
JIpyroro BUAEOMOHHUTOPA), IODKHO OBITH He MeHee 2,0 M, a pacCTOssHHE MeXIy OOKOBBIMHU
MOBEPXHOCTAMHU BUJIECOMOHUTOPOB — HE MeHee 1,2 M.

Paboune ™ecra cIIDBM 1npu BBIIOJIHEHHMH TBOPYECKOH paboThl, Tpedyromiei
3HAUUTENIBHOIO  YMCTBEHHOTO  HANpPsDKEHUS WMIM  BBICOKOW  KOHIIEHTpAalUMM  BHHUMaHuS,
PEKOMEHYETCS U30JIMPOBATh APYT OT Apyra neperopoakamu BoicoTor 1,5 — 2,0 M.

OKpaH BHUJIEOMOHUTOpA JOHKEH HAXOAUTHCS OT I1a3 I0JIb30BaTelis Ha paccTosHuu 600 —

700 MM, HO He Onmke 500 MM ¢ ydeToM pa3mMepoB an(aBUTHO-IIUGPOBBIX 3HAKOB U CHMBOJIOB.

Boicora pabouell 1NOBEpXHOCTHM CTOJa JUIsl  B3POCHBIX  IOJb30BATENCH  JTOJIKHA
perynupoBatbes B npeaenax 680 —800 Mm; mpu OTCYTCTBHH TaKOW BO3MOXKHOCTH BbICOTa paboueit
MOBEPXHOCTHU CTOJIAa JOJKHA COCTABIISITH 725 MM.

MonynbHbIME  pazMepamu  paboudeld moBepxHocTH crona s [I9BM, Ha ocHOBaHUU
KOTOPBIX JOJDKHBI PACCUMTBIBATHCS KOHCTPYKTHUBHBIE Pa3MeEphl, clieyeT cuuTarh: mupuHy 800,
1000, 1200 u 1400 MM, rnyouny 800 u 1000 MM TpHu  HeperyjaupyemMoil ero BBICOTE,
paBHOM 725 MM.

Pa6ounit CTOJ JOJIKEeH UMETh MIPOCTPAHCTBO TUIs HOT BBICOTOM
He MeHee 600 MM, UPUHON — He MeHeeS00 MM, TITyOHHOM Ha YpOBHE KOJIEH —
He MeHee 450 MM U Ha YpOBHE BBITSHYTBHIX HOI — He MeHee 650 MM.

Konctpykius pabouero cryna 10oJpKHa 00€CTieunBaTh:

- LIMPUHY U [NIyOUHY NOBEPXHOCTHU cHJieHbs He MeHee 400 mw;

- IOBEPXHOCTb CUJICHbBS C 3aKPYIJIEHHBIM IIEPETHUM KpPaeM;

- PETyJIIMPOBKY BBICOTHI TOBEPXHOCTHU cueHbA B penenax 400 — 550 MM u yriam HakJIoHa
Briepen 10 15 rpan, u Hazan 10 S rpan.;

- BBICOTY OIIOpHOM IIOBEPXHOCTHU CIIUHKH 300 +-20 MM, mHUpUHY —
He MeHee 380 MM U pasnyc KpUBU3HBI TOPU30HTANIbHOM minockoctu — 400 MM;

- YTOJI HaKJIOHA CIIMHKH B BEPTUKAJIbHON INIOCKOCTH B npezenax +-30 rpagycos;

- PEryJHMpOBKY pacCTOSHUS CHUHKM OT MEpeJHEro Kpas CUIeHbs B mpenenax 260 —

400 Mm;

- CTallOHapHbIE WJU ChEMHBIE MOJUIOKOTHUKU IJIMHOW He MeHee 250 MM U HIMPUHON —
50 — 70 mm;

- PpEeryJMpoBKY NOJJIOKOTHUKOB MO BbICOTE Haja cuaeHbeM B npeaenax 230 +-30 Mm u
BHYTPEHHETO PAaCcCTOSIHUS MEXAY NOJJIOKOTHUKaMU B mpenenax 350 — 500 mm.

Pabouee mecto monb3oBarens [I9BM cnexyer o6opynoBarh NOJCTaBKOM JUIsl HOT,
umeromeil  mupuny  He MeHee300 MM, T1youHy  He meHee 400 MM, PEeryIMpOBKY IO BBICOTE
B npezenax 10 150 MM 1 1o yrily HakJIOHa OOPHOM OBEPXHOCTH noacTaBku 10 20°. [ToBepxHOCTH
MOJICTaBKH JTOJDKHA ObITh pU(ICHON U UMETH 10 MEepeHEMY Kpato 60pTUK BbICOTOH 10 MM.

KiaBuatypy cnemyer pacmonaraTb Ha HOBEPXHOCTM croia Ha paccrosHuu 100 —

300 MM OT Kpasi, OOpaIIeHHOTO K MOJIb30BATEN0 WM Ha CIIEHUAIbHON, PErYIUPYEMON 10 BHICOTE
paboueit TOBEPXHOCTH, OT/ICJICHHON OT OCHOBHOM CTOJICIITHHIIBI.

Ilosepxnocms nosa B TOMEIIEHUSX SKCIUTyaTallul KOMITBIOTEPOB JI0JIKHA OBITH POBHOM, 0e3
BbIOOMH, HECKOJIb3KOM, YA0OHO! Al OYMCTKH U BIAXXHOM yOOpKH, 007a1aTh aHTUCTAaTHYECKUMHU
CBOMCTBAaMH.

B nmnomemeHun JOJDKHBI  HAaXOAWTHCS  aNTeyka TMEpPBOM  MEOUUIMHCKOW  IMOMOIUIH,
YIJIEKUCIOTHBIM OTHETYIINTENb JUIsl TYIIEHUS [T0Kapa.




TpeGoBanus K MUKPOKJIMMATY, HOHHOMY COCTABY M KOHIICHTPALMHU BPeIHbIX XHMHYECKHX
BEILECTB B BO3yXe IOMEIIeHH .

Ha pabounx wmectax monb30BaTeieil  MEPCOHAIBHBIX  KOMIBIOTEPOB  JOJIKHBI
o0ecrieunBaThbCsl ONTUMANIbHBIE NTApAMETPbl MUKpOKIUMaTa B cooTBeTcTBUU ¢ Canllun 2.2.4.548-
96. CornacHo 3TOMY JOKYMEHTY JUIsl KATETOPUH THXKECTH paboT la Temmeparypa Bo3ayxa JOHKHA
ObITh B XOJIOJHBIA Teprox roma He 6omee 22-24°C, B Terumbii mnepuony roma 20-25°C.
OTHOCUTENBHAsS BIAXKHOCTH JOJDKHA cOCTaBisATh 40-60%, ckopocTh aBmxkeHus Bo3ayxa — 0,1 m/c.
s noaaepxkaHusl ONTUMANbHBIX 3HAYEHUH MHMKpPOKIMMAaTa UCHOJIb3YETCS CUCTEMAa OTOIJIEHUS U
KOHJMLIMOHUPOBaHUS BO3ayxa. /i1 MOBBINIEHHS BIAXKHOCTU BO3/lyXa B IOMELIEHUU CIEAYET
IIPUMEHSATH YBJIQKHUTEIIN BO3yXa C JUCTUIUIMPOBAHHOMN WM KUIITYEHOU MUTHEBOM BOJOM.

HonHBI cocTaB BO3AyXa JOJKEH COAEPKATh CIEAYIOIIEEe KOJUYECTBO OTPULATENbHBIX U
MOJIOKHUTEIBHBIX a’pOMOHOB; MHHUMAJIBHO HeoOXoaumbld ypoBeHb 600 u 400 wonoB B 1
oM’ BO3AyXa; ontumanbHbii ypoBeHb 3 000-5 000 u 1 500-3 000 monoB B 1 cM’ BO3/YyXa;
MakcumanbHO nonyctuMmbii — 50 000 nonoB B 1 oM’ Bo3ayxa. [ns mogaep:kaHus ONTUMaIbHOTO
MOHHOTO COCTaBa BO3[yXa, OOECHbUIMBaHUSA H 00e33apaKMBaHUS BO3JyXa B IOMELICHUU
pEeKOMEHAYETCsl MPUMEHSATH anmnapaTsl 3aBoja «uoa» cepun « IITHOH.

TpeGoBaHus K OCBelIeHUIO MOMEIEHUH U pado4nx MecT

B xomnviomepnbix __3anax ___00NJCHO __Obimb ___eCmecmeeHnoe U UCKYCCIBEHHOE
ocseujenue. ECTeCTBEHHOE ~ OCBELIEHME  OOecleYMBaeTcsi 4yepe3  OKOHHbIE IPOEMBl  C
kod(puimenToM ectectBeHHoro ocsemenns KEO He Huxke 1,2% B 30HaX C yCTOWYHUBBIM CHEKHBIM
IOKpOBOM M He Huke 1,5% Ha ocTtanbHON Teppuropuu. CBETOBOM MOTOK M3 OKOHHOTO Ipoema
JIOJKEH MajiaTh Ha pabodee MECTO orepaTopa C JIEBOM CTOPOHBI.

HckyccTBEHHOE OCBELICHME B IOMEIICHUAX OKCILIyaTallud KOMIIBIOTEPOB  JOJDKHO
OCYIIECTBIIATHCS CUCTEMOM OOIIET0 pABHOMEPHOT'O OCBEIICHHUS.

OcCBeleHHOCTh Ha MTOBEPXHOCTU CTOJIa B 30HE Pa3MELICHUs TOKyMeHTa J0JkHa ObITh 300-
500 nk. JlomyckaeTcsi yCTaHOBKAa CBETHJIbHUKOB MECTHOT'O OCBEIIEHHUS JUIsl TOJCBETKU JOKYMEHTOB.
MecTHOe OCBelIeHHE HE JOJKHO CO3[aBaTh OJIMKOB Ha IMOBEPXHOCTH 3KpaHa U YBEJINYUBATh
ocBeleHHOCTh dKpaHa Oosnee 300 sk. [Ipsimyro GeckOCTh OT MCTOYHMKOB OCBEIIEHUS CIIEAYET
OTPaHUYUTh. SIPKOCTh CBETSIIMXCS MOBEPXHOCTEM (OKHA, CBETUJIBHUKHM), HAaXOJSAIIMXCS B IOJE
3peHus, 10KHa ObITh He 6omnee 200 KI[/MZ.

OtpaxxeHHast 0J€CKOCTh Ha pabOYUX MOBEPXHOCTIX OTPAHUYUBAETCS 3@ CUET MPABUIBLHOTO
BbIOOpa CBETWJIBHMKAa M PACIOJOKEHHs pPadOYMX MECT IO OTHOIIEHUIO K €CTECTBEHHOMY
MCTOYHHKY CBeTa. SIPKOCTh ONMKOB Ha SKpaHe MOHHMTOpA HE JOKHA MpeBbImaTh 40 Ka/m>.
[Toka3zarenb OCIEMICHHOCTH Ul HCTOYHUKOB OOIIET0 HCKYCCTBEHHOT'O OCBEILIEHHS B TOMEIIEHUAX
JnojbkeH ObITh He Oosee 20, mokaszaTenb AucKoM(popTa B aJIMUHUCTPATUBHO-OOIIECTBEHHBIX
nomerieHusx He 6osee 40. CooTHOILIEHNE SIPKOCTH MEXAY pabounMU MOBEPXHOCTSIMH HE JIOJKHO
npesbliath 3:1 — 5:1, a Mexay paOouuMU TOBEPXHOCTSIMHM U TOBEPXHOCTSIMH CTEH U
obopynoBanus 10:1.

JIJ1 UCKYCCTBEHHOTO OCBELICHHS] TOMEUIEHUI C MepCOHaIbHBIMUA KOMITBIOTEPAMH CIIEAYET
npuUMeHATh cBeTWIbHUKM Tuna JIIIO36 ¢ 3epkann3oBaHHBIMU DPELIETKAMH, YKOMIUIEKTOBAHHBIE
BBICOKOYACTOTHBIMU MYCKOPETYJIUPYIOIMIMMH anmapaTamu. J{omyckaercs NpUMEHSITh CBETHIIBHUKH
IPSIMOIO CBETA, NMPEUMMYILIECTBEHHO OoTpakeHHoro csera tumna JIIIO13, JITIIOS, JICO4, JIIIO34,
JIIIO31 ¢ mromuHMCHeHTHRIMM JaMmriamu Tumna JIb. Jlomyckaercss NMpUMEHEHHE CBETHIBHUKOB
MECTHOI'O OCBELIEHMS C JlaMIaMu HakaauBaHUsA. CBETWJIBHUKM JOJDKHBI PAcIioyiaraTbCsl B BUIE
CIUIOIIHBIX HWJIM TPEPHIBUCTBHIX JIMHUN COOKY OT paboymx MeCT MapauieIbHO JHMHHUU 3pPEHUS
II0JIB30BATENS MIPU PA3HOM PACIOJIOKEHUH KOMIbIOTEPOB. [Ipu mepumerpalbHOM pacloIoKEHUU
— JIMHUU CBETWJIBHUKOB JIOJDKHBI pacrojaraThCsi JOKAJIM30BaHHO HaJl pabodyuM CTOJIOM OJMKe K
€ro nepegHeMy Kparo, oOpalieHHOMY K ONepaTopy. 3allUTHBIA Yrol CBETUIBHUKOB JOJKEH OBITh
He MeHee 40 rpagycoB. CBETUIBHUKN MECTHOTO OCBEIEHUS JODKHBI MMETh HEITPOCBEUNBAIOIUICS
OTpa)kaTejb C 3alllUTHBIM YIJIoM He MeHee 40 rpaaycos.

Jns obOecrieueHHs: HOPMATUBHBIX 3HAYEHUH OCBELICHHOCTH B IIOMEIIEHUSAX CIEAyeT
IIPOBOAMTHh YHMCTKY CTEKOJ OKOHHBIX IIPOEMOB U CBETWJIBHUKOB HE DPEXE€ JBYX pa3 B Ioa u
IIPOBOAMTH CBOEBPEMEHHYIO 3aMEHY IIEPErOPEBILNX JIAMIIL.




TpeOoBaHMs K LIYyMY ¥ BUOpAIlUM B MOMeEIEHUSAX

YpoBHM 1mIyma Ha pabouuMX MeCTax IOJb30BaTENIel MEPCOHAIBHBIX KOMIIBIOTEPOB HE
JIOJDKHBI TIPeBBINIATh 3Ha4eHUH, ycTaHoBieHHbIX CanlluH 2.2.4/2.1.8.562-96 u cocTaBisiOT He
6onee 50 nbA. Ha pabounx mectax B HOMEIICHUSX JJIS1 Pa3MELICHHUS IIYMHBIX arperaToB ypOBEHb
nrymMa He JOJDKeH npeBblate 75 nBA, a ypoBeHb BHOpanuu B TOMEHICHHMSIX JOMYCTHMBIX
3nayennit mo CH 2.2.4/2.1.8.566-96 xateropus 3, TUI «B».

CHU3HUTH YpOBEHb IIyMa B MOMEIIECHUSX MOXHO HCHOJIb30BAaHUEM 3BYKOMOTJIOMIAOIINX
MaTepHaJiOB ¢ MAKCHUMAIBHBIMH KO3((UIIMEHTaMH 3BYKOIOTIIOMEHUsT B obiactu yactor 63-8000
' Ay OTHENKKM CTeH W TOTOJKA MoMelleHUH. JlOmOTHUTENbHBIM 3BYKOIOTIOMAONTNN 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 00JIbIlle NIMPUHBI OKHA.

Pesxxum Tpyna u oTabixa npu padore ¢ KOMIbIOTEPOM

Pexxum Tpyna u oTapixa IpeaycMaTpuBaeT COOJIOACHUE OMNPEAETICHHOM AIUTEIbHOCTH
HenpepbIBHON padoTel Ha [IK 1 mepephIBOB, perimaMeHTHPOBAHHBIX C YYETOM MPOJAOIDKUTEILHOCTH
paboueil cMeHbl, BUJIOB U KaTErOpUH TPYAOBOH NESATEILHOCTH.

Bunsl tpynoBoit aestensHoctu Ha [IK pazaensatorcs Ha 3 rpynmsl: rpynmna A — paboTta 1mo
CUMTBIBAHUIO MH(POPMALIUH C FKPaHa C IIPEeIBAPUTENbHBIM 3a1IpocoM; rpymmna b — pabora no BBoay
uH(popmanuy; rpynna B — tBopueckas padota B pexume auanora c I1K.

Ecnu B TeyeHue pabouell CMEHbI M0JIb30BATEb BBIIOJIHIAET Pa3Hble BHUJIBI PabOT, TO €ro
JeSITEIbBHOCTh OTHOCAT K TOW Tpymie padoT, Ha BBINOJHEHHWE KOTOpoW TpaTtutcs He meHee 50%
BpeMeHU paboueil CMEHBI.

Kareropuu Tskectu U HampsbkeHHOCTH pabothl Ha 11K ompenenstoTcst ypoBHEM Harpys3ku
3a pabovyI0 CMEHY: JUIsl TPYMIbl A — 10 CyMMapHOMY YHUCIly CUYMTBIBAEMbIX 3HAKOB; JUIsl rpymisl b
— 10 CYMMapHOMY YHCJIY CYHMTHIBA€MBIX WJIM BBOJMMBIX 3HAKOB;, JUIi Tpynnsl B — 1o
CyMMapHOMY Bpe€MEHHM HemocpelIcTBeHHOH paborbl Ha IIK. B Tabiune npuBeneHbl KaTeropuu
TSKECTH U HAIIPSDKEHHOCTH paboT B 3aBUCUMOCTHU OT YPOBHS Harpy3ku 3a pabouyro CMEHY.

Buowvl kamezopuii mpydoeou desmenvrocmu ¢ [IK

Kareropus paboTs! o VYpoBeHb Harpy3ku 3a pabouyro cMeHy npu Buaax padbots! Ha [TK
TSYKECTH U
HaIpPsHKEHHOCTH CipymTe Lipyiele Lyt 16
KonnyecTBo 3HaKOB KonnyecTBo 3HaKOB Bpewms pabotsl, u
I Mo 20000 Mo 15000 Mo 2,0
II o 40000 o 30000 Jo 4,0
1T Mo 60000 o 40000 o 6,0

KonnuecTBO M JUIMTENBHOCTh PETIAMEHTHPOBAHHBIX MEPEPBHIBOB, UX paclpeiesieHue B
TedeHUe paboyeldl CMEeHbl YCTaHABJIMBAETCS B 3aBHCUMOCTM OT Karteropuu pabor Ha IIK u
MPOJOHKUTEILHOCTU paboyeil CMEHBI.

ITpu 8-uacoBoii paboueii cmene u padore Ha [IK pernameHTHpOBaHHBIE NIEPEPHIBBI CIEAYET
yCTaHaBIIMBATh:

. JUTSL TIEPBOM KaTeropuu padoT uepe3 2 yaca OT Hadalla CMEHBI U uepe3 2 yaca moclie
00€IeHHOTO TIepePHIBA MPOTOHKUTEIIBHOCTRIO 15 MUHYT KaXKIbIi;
. JUTSE BTOPOW KaTeropuu paboT — depe3 2 yaca OT Hayana pabodyeil CMEHBl U depes

1,5-2,0 yaca mocie 00eAEHHOTO TEpephiBa MPOJOKUTEIBHOCTRIO 15 MUHYT KaXIbld WA
MPOJOHKUTENHHOCTRI0 10 MUHYT Yepe3 KaKIbli 9ac paboThl;

. IUTSL TPEThel kateropuu padotr — uepe3 1,5- 2,0 waca ot Havana paboueil CMEHBI U
yepe3 1,5-2,0 gaca mocsie 00eIeHHOTO TIepepbIBa MPOIOJDKATETFHOCTRI0 20 MUHYT KaXKJIbIH I
MPOJOHKUTETFHOCTBIO 15 MUHYT Yepe3 KaK/blii yac paboThl.

I[Ipu  12-yacoBoit paboueli CMEHE  pErJaMEHTUPOBAHHBIC  TEPEPHIBBI  JOJKHBI
YCTAQHABJIMBATHCS B IMEPBbIE § YacoB pabOThl aHAJOTHMYHO TEpephlBaM IMpH §-4acoBOM paboueit
CMEHe, a B TeUeHHUE MOoCcIeHUX 4 4acoB pabOThI, HE3aBUCUMO OT KaTeropuM M BUAa padboT, Kaxabli
4ac MPOJOJDKUTEIBHOCTBIO 15 MUHYT.

[IpomomkuTenbHOCT HENpepbIBHOM paboThl Ha [1IK 6e3 permameHTHpOBaHHOTO TEepephiBa
HE J0JKHA MPEBBIIATH 2 Yaca.




IIpu pabore nHa IIK B HOYHYIO CMEHY MHPOJOJIKUTEIBHOCTh pPErJIAMEHTHPOBAHHBIX
MepephIBOB  yBeIM4YuBaeTcs Ha 60 MHUHYT HE3aBUCMMO OT KaTeropud MW BHUJA TPYAOBOM
JESTENIbHOCTH.

O¢(dekTuBHBIMU  SBJISAIOTCS  HEPETVIaMEHTUPOBAaHHBbIE  IEpPEphIBBI  (MUKpOIay3bl)
JUIMTEIBHOCTBIO 1-3 MUHYTHI.

PernameHTHpOBaHHbIE IEPEPBIBBI U MHKpPOMNAy3bl 1€1€CO00pPa3HO HCMOJIb30BaTh LIS
BBIMIOJIHEHUS] KOMIUIEKCA YIPaXHEHUH M TMMHACTHKH JUISl TJ1a3, MaJbLEB PYK, a TAK)KE Maccaxa.
KomMruiekcsl ynpakHeHHH 11e51ec000pa3Ho MEHATD Yepe3 2-3 HeeIH.

[Tonp3oBarensim [IK, BhIMONMHSAIOMKMM pabOTy C BBICOKMM YPOBHEM HAINpsHKEHHOCTH,
IIOKa3aHa IICUXOJIOTUYECKasi pasrpy3ka BO BpeMsl pPEIVIaMEHTUPOBAHHBIX NEPEPHIBOB U B KOHIE
pabouero JHS B CHELUATbHO OOOPYAOBAaHHBIX ITOMEUIEHUAX (KOMHATax ICUXOJIOTHYECKON
pasrpys3kH).

Meouko-npogunakmuyeckue u_o030oposumenvhvie meponpusmus. Bee npodeccuoHanbHble
nosab3oBarenu 1K 1omkHBI TpoXoauTh 00s3aTeNbHbIE TPEABAPUTEIbHBIC METUIITHCKUE OCMOTPHI
IpU MOCTYIUIEHUH Ha paboTy, MEPUOJUUECKUE MEAULIMHCKUE OCMOTPBI C 00S3aTENIbHBIM Y4acTHEM
TepamneBTa, HEBPOIATOJIOTa M OKYJIHMCTA, a TAK)Ke MpoBeeHneM oomiero ananmmsa kposu U DK

He nonyckatorcs k padote Ha I1K *eHIMHBI CO BpeMEHU yCTaHOBJIEHUs OEPEMEHHOCTH U B
NepUo KOPMIIEHUSI TPYAbIO.

bau3opykocTb, AadbHO30PKOCTb W JpYrHe HapyuleHus peppakiuu JO0JKHBI OBbITh
MOJIHOCTBIO KOPPUTHUPOBAHBI OUKaMu. JlJi pabOThl JOJIKHBI UCIIOJIb30BATHCS OUKH, TOJOOPAHHBIE C
y4eToM paboydero paccTOsHUsS OT Iia3 10 dKpaHa auciuies. [Ipu Gonee cepbe3HBIX HapyLIEHUSIX
COCTOSIHUS 3pEHUS BOTIPOC O BO3MOXKHOCTH padoThl Ha [IK pemaercs BpauoM-opTaabsMOI0rom.

JUid CHATUS YCTaJIOCTH AaKKOMOJALMOHHBIX MBIIIL M HUX TPEHUPOBKU HCIOJIb3YHOTCS
KOMITBIOTEPHBIE ITPOrpaMMbl THra Relax.

HHTeHcuBHO paloTarouMM 1enecooOpa3HO HUCMOIb30BaTh TAaKME HOBEHIINE CpelcTBa
npodmiakTuku 3peHusi, kak ouku JIIIO-tpenep m odramemonorunueckue TpeHaxepsl JAK wu
«CHainep-yapTpay.

Jlocyr peKkOoMeHIyeTcs MCIOJIb30BaTh JJIi MAaCCUBHOTO W aKTUBHOTO OTAbIXa (3aHATHS Ha
TpeHakepax, IJaBaHMe, €3/1a Ha Belocurene, Oer, urpa B TE€HHHC, (yTOON, JIBDKH, adpoOuKa,
IPOTYJIKH TI0 MAapKy, JIECY, IKCKYPCHUH, MPOCIYIINBAHNE MY3bIKU U T.I1.). JIBaXbl B roj1 (BECHOM U
N03/IHEH OCEHbI0) PEKOMEHAYETCs TPOBOIUTH KypC BUTAMUHOTEPAIIUU B TeueHHe Mecsma. Crnenyer
OTKa3aThCsl OT KypeHus. Kareropruecku JA0KHO OBITh 3alIPEIIEHO KypeHHe Ha padounx MecTax U
B nomemeHusx c [1K.

O0ecneyenne 371eKTPO0E30NMACHOCTH M MOKAPHOH 0€301aCHOCTH Ha pado4yeM MecTe

DJeKTpo0e30nacHocTb. Ha pabouem Mmecme noav3oeamens pasmeujeHvl OUCHIEl,
Kiaguamypa u cucmemuviti 6n0k. Ilpu exmoueHuu oucniesi HA IJIEKMPOHHO-IY4esol mpyoKe
€030aemcs 8blCOKOe HANPsCeHUe 8 HeCKOIbKO Kunosoivm. Iloamomy 3anpeujaemes npukacamocsl
K MbLIbHOU CMOPOHe OUCN]Ies, BbIMUPAMb NblIb ¢ KOMNbIOMEPA NPU €20 BKIIOYEHHOM COCMOSHULU,
pabomamuv HA KOMNbIOMEPE 80 BILANCHOU 00€HCOe U GIANCHBIMU PYKAMU.

[lepen HauanoM paboTHI cleAyeT yOeAUTbCs B OTCYTCTBHM CBEUIMBAIONIMXCS CO CTOJIA WU
BUCALIMX IIOJl CTOJIOM TIIPOBOJOB JJIEKTPONUTAHMs, B LEJOCTHOCTM BHJIKH M IPOBOAA
AIIEKTPONUTAHUS, B OTCYTCTBHHM BHIMMBIX IOBPEXKICHHUM ammapaTypbl U paboueil meOenu, B
OTCYTCTBUH MOBPEXKICHUIN U HAINYMU 3a3€MJICHUS IPUIKPAHHOTO (QUIIBTPA.

Toku cTaTHMueckoro sJeKTpUYECTBA, HABEJACHHBIE B Ipollecce padoThl KOMIIbIOTEpa Ha
KOpITycax MOHHUTOpA, CHCTEMHOro OJIOKa M KJIaBUATYpbl, MOTYT MPHUBOJUTH K paspsjaam IpH
MPUKOCHOBEHUU K ATHM d3JeMeHTaM. Takue pa3psjibl ONacCHOCTU JJIsl YelIOBeKa HE MPeICTaBIsIoT,
HO MOTYT IIPUBECTH K BBIXOAY U3 CTPOsl KOMIIbIOTEPA. J[J1s1 CHM>KEHHS BETMYUH TOKOB CTATUYECKOTO
AIIEKTPUYECTBA HCIIONB3YIOTCA HEUTpalM3aTopbl, MECTHOE M O00Ilee YyBIaKHEHUE BO3AyXa,
MCII0JIb30BaHUE TIOKPBITHS [10JIOB C AHTUCTaTUYECKON ITPOITUTKOM.




Ioswcapnaa 6e3onacnocms. lloxapHas 0€30MaCHOCTE — cocmosAHue 00vekma, npu
KOMOPOM — UCKTIOYAEMCsl  803MOJCHOCMb — nodcapa, a 8 clyyae e20  B03HUKHOGEHUs
npeoomepawjaemcs 8030elicmeue Ha 100etl ONACHbIX e20 (hakmopos u obecneuugaemcs 3auuma
MamepuanbHblX YeHHOCMell.

[IpoTuBomokapHass 3amMTa — 3TO KOMIUIEKC OPraHU3AlMOHHBIX W TEXHUYECKUX
MEpPONPUITHIA, HANIPABICHHBIX HAa o0ecrieueHne 0e30MacHOCTH JIO/ICH, MPeloTBpalleHHEe MoKapa,
OrPaHUYEHUE €r0 PACIpPOCTPAHEHHUs, a TAKXKE HA CO3JaHUE YCIOBUHM I YCIELIHOIO TYLICHHUS
nokapa.

[Toxapnast 6e30macHOCTh 00€CTIEUNBACTCSI CUCTEMOM MPEAOTBPAIECHHUS MTOXKapa U CUCTEMOI
MOKapHOW 3ammThl. BO BCEeX CIy)KEOHBIX IMOMEIICHUAX O00sM3aTeNbHO MOIKeH ObiTh «llman
SBAKYyallUM JIIOJAEH TMpU TOXKApe», pEeriiaMeHTHPYIOIMH JACHCTBUS IEepCOHAla B  Ciydae
BO3HMKHOBEHHMS O4ara BO3rOpaHUs U YKa3bIBAIOUIMN MECTA PACTIOIOKEHUS MTOKAPHON TEXHUKH.

[Toxxapel B BIl mpencraBnsitoT 0co0yt0 OMAacHOCTb, TaK KaK COMPSIKEHBI C OONBIIUMU
MaTepuaIbHBIMU OTEPSIMU. XapaKTepHast 0COOCHHOCTh

BI[ — nebonbune miomiaau nomemenuid. Kak n3BectHo, moxap MOXXET BOSHHUKHYTH MPHU
B3aMMO/JICHCTBUM TOPIOYMX BEIIECTB, OKUCIUTENS U MCTOYHUKOB 3axuranus. B momemennsx BI]
MPUCYTCTBYIOT BCE TPU OCHOBHBIE (PAaKTOpa, HEOOXOAUMBIE JIJIsl BOSHUKHOBEHHS IOXKapa.

l'oprounmu koMrioHeHTamu Ha BLI ABASIOTCSA: CTpOUTENIbHBIE MAaTEPUATIBI U aKyCTUYECKOM
U ACTETHYECKON OTIENKU MOMEIIEHUHN, IEPEropoIKH, IBEPH, MOIbI, MephoKapThl U nephOIeHTHI,
M30JISIUs Kabenen u ap.

Wctounukamu 3axuranus B BI[ Moryt ObITh 3nekTpuyeckue cxeMbl oT DBM, mpubopsl,
MIPUMEHSEMbIEC JUIst TEXHUYECKOTO o0cCy>KUBaHUS, yCTpOICTBA 3JIEKTPONUTAHUSA,
KOHAWIIMOHUPOBAHUS BO3/1yXa, IJI€ B PE3yNbTaTe Pa3IMUHBIX HApYyIIEHUN 00pa3yroTcs meperperbie
DJIEMEHTBI, IEKTPUICCKUE UCKPHI M TyTH, CIIOCOOHBIC BBI3BATH 3arOpaHus TOPIOYHX MaTCPHAIIOB.

B coBpemennbix DBM oueHb BbICOKAs MJIOTHOCTh PA3MEUICHUSI 3JIEMEHTOB 3JIEKTPOHHBIX
cxeM. B HemocpencTBeHHOW OIU30CTH JPYT OT Ipyra pachojiararoTcsl COSIUHUTEIBHBIC TIPOBOJIA,
kabemu. [lpu mpoTeKaHUM MO HUM DJIEKTPHUUYECKOrO TOKA BBIIEISAETCS 3HAYUTENIBHOE KOJIMYECTBO
Ter1oThL. [Ipu ATOM BO3MOXKHO OrUIaBiIeHUE U30JSAIUU. 11 0TBO1a M30BITOYHOM TerioThl oT DBM
CIy’KaT CUCTEMBI BEHTWISALMM M KOHAWLMOHMPOBAHUA BO3Ayxa. IIpM MOCTOSHHOM IEWCTBUU ITH
CHUCTEMBI MPEJICTABIISIOT COOO0H TOMOHUTENBHYIO MOXKAPHYIO OMACHOCTb.

Jlns GonbiiMHCTBA nomeneHuid BL] yctaHoBeHa kaTeropus no>kapHoit onacHoctu B.

Oona u3 maubonee 8aMCHLIX 3a0a4 NONCAPHOU 3aUiumbl — 3aIIATA CTPOUTETHHBIX
MOMEIIEHUH OT pa3pylieHuil 1 o0ecrieueHrne ux JOCTAaTOYHON MPOYHOCTH B YCIIOBHUSAX BO3ICHCTBHS
BBICOKHX TEMIIEpATyp MPH MOXKape. YUUTHIBAS BHICOKYIO CTOMMOCTH JIEKTPOHHOTO 000pYAOBaHUS
BII, a takxe Kareropuro €ro IoXapHOM OIAacHOCTH, 31aHus i BLl m yactu 3maHus npyroro
Ha3Ha4YeHMs, B KOTOPBIX MPEIyCMOTPEHO pasMelnieHue DBM, nomkHBI ObITH NEpPBOH M BTOPOI
CTEIIEHU OrHECTOMKOCTH. [[1s M3rOTOBIEHUS CTPOUTENBHBIX KOHCTPYKIMH MCIIOJB3YIOTCS, Kak
MpaBUJIO, KUPIHY, KEJIe300€TOH, CTEKIIO, METAIT U JAPYTHe HEeroprodne matepuaibl. [IpumeHneHue
JEpeBa JIOJDKHO OBITH OTPAaHUYEHO, a B CIydyae HCIOJBb30BaHHUS HEOOXOAMMO IMPOMUTHIBATH €0
OTHE3AIUTHBIMU COCTABAMMU.

3aganmne Kk mpakTu4ieckoi padore Ne 50
BrimotHUTE HEOOXO0AMMBIC 3aMephl HA CBOEM pabodyeM MecTe, 3alOJHUTh MPOTOKOJI BBITOTHEHUS
paboThl. BHIMOTHUTH aHANH3 TOTYYEHHBIX PE3yJIbTAaTOB.
IIpoTokoJ1 BbINOJIHeHHSs] PaKTHYecKoii padoThl Ne 50

®aktnueckoe | HopmarusHoe
Ne CpaBHuTenbHas
HanmenoBanue mokazarens 3HAYCHHE 3HAYCHHE
/T XapaKTePUCTUKA
TOKa3aTens MOKa3aTest

1. [Tnomane Ha o1HO paboyee MecTo
2. | Paccrossane  Mexay — OOKOBBIMHU

MOBEPXHOCTSIMH BUICOMOHUTOPOB
3. | MonynpHBIE pa3Mepbl  paboueid

MMOBEPXHOCTHU CTOJIA:

a) [llupuna




6) I'mybuna

B) BricoTa

4. Pabounii cTOJI OODKEH MMETH
MPOCTPAHCTBO JIsl HOT':
BricoToii

[upunoit

I'myOnHoOI

5. Konctpykius pabouero cryna:
a. [Mupuna IIOBEPXHOCTH
CUJCHBS

b. I'myOuna IIOBEPXHOCTHU
CHJICHbBS

C. BeicoTa OIIOPHOM
MIOBEPXHOCTHU CIIUHKU

d. [MIupuna OIOPHOU
MIOBEPXHOCTHU CIIMHKU

6. Pacnionoxenue KJIaBUaTYyPbI

KonTposabHbie Bonpockl
Oo0s3aTennbHAsA YacTh

1.  Kakoii HOpMaTUBHBINA JJOKYMEHT PEryJaupyeT rUrueHuYecKue TpeOoBaHUs K EPCOHATbHBIM
3JIEKTPOHHO-BBIUUCIUTEIbHBIM MALIMHAM U OpPraHU3alMIo ux paboThl?
YeM 10KHBI OBITH 000PYIOBAHBI MOMEUICHUS C KOMITBIOTEpaMU?
Kakue TpeboBaHMs NPebsBIAIOTCA K TOBEPXHOCTH 110J1a?
Kaxue TpeboBaHus NpebABISIOTCS K MUKPOKJIMUMATY B TOMEIIECHUSX ?
Kakue TpeGoBaHUs NPEIbABIAIOTCSA K OCBEIICHUIO TOMEIIEHUH?
Kakue TpeboBaHus NpeIbABISIOTCS K IIyMY B TOMEIIEHUAX ?

JJomoTHAUTEIbHAS YACTh
7.  Omnpenenute K Kakod IpyIie OTHOCUTCS Balla paboTa Ha MEPCOHAIBHOM KOMIBIOTEPE IO
ypoBHIO Harpy3ku? OTBeT 000CHYITE.
8.  Ompenenute KaTEropuio Baiiel padOTHI MO TSHKECTU U HANIPsSKEHHOCTH. OTBET 00OCHYHTE.
9.  Kakoii pexxuM paboThl peKOMEeHI0BaH i Bac cornacHo (akTuueckoMy ypOBHIO Harpy3ku H
KaTeropuu paboThI M0 TSHKECTH U HAIIPSKEHHOCTH.

ARl

IIpakTuyeckas padora 51
KonTpouab pyHKUMOHMPOBaHUS MOAYJIEH KOMILJIEKCA, OCPEICTBOM
OTCJICKUBAHMS CHCTEMHBIX, JHATHOCTHYECKHUX COOOIeHH

YCTPOHNCTB KOMILIEKCA

Lenv pabomui

BemonHuTe moAdop panvoHanbHOM KOH(GUIYpallUM anmapaTHOro oOecreueHus Ajs peuieHHs
IIOCTaBJICHHOU 3a7a4H.

3adanue
1. OneHuTth 00J1ACTH MPUMEHEHUS TEXHUICCKUX CPEJICTB.

2. OcymecTBUTH MOAOOP HEOOXOUMBIX TEXHUYECKHUX CPEICTB.



3. TlogoOparh KOHQPUTYpalMI0O TEXHUYECKHX CPEACTB YUYUTHIBas COBMECTHUMOCTh W CTOMMOCTH
KOMIIOHEHTOB.

CrtpykTypa oTuéTa Mo MpaKkTUIEeCKon padoTe
1. TUTyIbHBIN JHUCT.
2. ConepxaHue.
3. Llenb paboThLI.
4. 3aganue.
5. Teopetnueckas 4acTb.
6. [IpakTryeckas 4acTh.
7. BeIBOBI.
8. bubnuorpadudeckuii cimucox.
KoHTpobHbIE BONPOCHI

Ortanbl ¥ pouecc ycrpanenus HeucnpasHocteit CBT

1.1 Ilpomnecc nouicka HeucrnpaBHOCTEN

1.2 Ocobennoctu nposiBienus HeuctnpasHocteit CBT u PC

1.2.1 Cucremusie omubku mpu 3arpyzke OC

1.2 Omunbku mpu MPOroHe MPUKIATHBIX TPOTPaMM

2. ABTOHOMHAs M KOMIUIEKCHAs IpOBEepKa PyHKIMOHUPOBaHUS 1 quarHocTuka CBT
2.1 ®ynkunonanbHbIN KOHTpOoab AIIC

2.1.1. KoHTpOnb ¥ TMarHOCTHKA KOMIIOHEHT CUCTEMHOM TUTaThI

2.1.1.1 Kontpons padorst CPU u FPU

2.1.1.2 KouTtpomas cpeacTs cucteMHoi noanep:xxku CPU

2.1.1.3 Koutpoinb u quarnoctuka DRAM

2.1.1.4 KoHTpoJib pabOThI CUCTEMHOW IIUHBI

2.1.2 KoHTposnb u nuarsoctuka nepudepuitasix yerpoicts AIIC

2.1.2.1 KoHTpomab ¥ TMarHOCTHKA CPEJCTB BBOJIAa ONIEpaTUBHON HHDOpMaIMK
2.1.2.2 KOHTpOJIb U IMAaTHOCTHKA CPEACTB BBIBOJA ONEPaTUBHOM HH(pOopMauu
2.1.2.3 OyHKIUOHATBHBIM KOHTPOJTh U nuarHoctruka HXKM /]

2.2 KoHTposib GyHKIMOHUPOBAHUS AIMapaTHO-IPOTrPAMMHBIX KOMIUIEKCOB

IIpakTnueckas padora 52
Omnpenesienue padoTocnoCOOHOCTH y3J10B NepudepuitHbIX YCTPOHCTB

KOMIIBIOTEPHOI'0 KOMILJICKCA U CBOCBPCMEHHAA UX 3aMCHA.

Heau: n3yuenue oOMUX MPUHIIATIOB CTPYKTYpHOU opranu3aruu L[], a Takxe
aJTOPUTMA BBINOJIHEHUS 3aMEHBI YCTPOMCTB KOMIIBFOTEPHOTO KOMILIEKCA ; U3YUYHUTh
XapaKTEPUCTUKU ITPOLIECCOPA.

OO6opynoBanme: y4eOHbIN IEPCOHATBHBINA KOMIBIOTED.



IIporpammHoe o0ecnieueHue: onepaluoOHHAs CUCTEMA, MPe3eHTAIUs], TECTOBbIE
NMporpaMMmBbl.
Teopernueckue 0CHOBBI
Ha pucynke 1 mpencrtaBieHbl BakKHEHIIME KOMIIOHEHTBHI MHUKpOIpOLieccopa, a
TaK)K€ €ro CBsI3b C OCHOBHOW MaMSTBhIO MPH MOMOIIU TPEX MarucTpaieil IaHHBIX,
anapecoB W ympasiieHua. B coctaB MII Bxoasr ycrtpoiictBo ympasienus (YY),
apupmMeTuyecKo-ioruiaeckoe yctpoiuctro (AJIY) u Habop peructpos.

YCTpoicTBO YNpaBJEeHUsl NPEIHA3HAYCHO [UIsl yNpaBlIeHHs pabOTOl Bcex

KOMIIOHCHTOB MMHKPOKOMIIBIOTEpA U obOecreueHus JOJIDKHOTI'O B3aI/IMOIIeI>’ICTBI/I$I
Pa3INYHBIX KOMIIOHCHTOB IPYyI C IPYIOM. praBHeHI/Ie OCYHMCCTBIIACTCA C IOMOIIBIO
HMITYJIbCHBIX  CHTHAJIOB, IIOCBLJIACMBIX VYV Ha COOTBCTCTBYIOIIIMUC  BXOJbI
YIIPaBIIAACMbIX KOMIIOHCHTOB. KpOMe TOrIO, YV Moxer IIOJIy4aTb OTBCTHBIC CUI'HAJIbI

C yIIpaBJIEICMbIX KOMIIOHCHTOB.

My ponponne coop
| COcHOBHAR DAMATEL |
¥ cTpofic TEO : ? F Y "
ATHC TR AT
VIR A RIS HA » . A
"""""" T T M
| ApEdmMeTHIecEo- > a'D;l:zE;Fm
Permerpu | mormeckoe
| YCTPOHCTED Lt L | p MarncTpam
! MARTHEL X

Pucynok 1 — Mukpormnpolieccop 1 ero CBsiz3 ¢ OCHOBHOM MaMsIThIO
Ousznuecku YV npeacrapiseT codoi HU(pPOBYIO ANEKTPOHHYIO CXEMY, Ha BXOJ
KOTOPOM MOCTYMAT KOJbl NOJJJICKAIIMX BBIOJIHEHUIO ONEpPAlUid, a BXOAOM
ABJISIFOTCS. CEPUU YITPABJISIOIIMX CUTHAIIOB. BOCIIpUHSB KOl TOW WJIM UHOM OIEpaluH,
VYV ¢dopmupyeT 11enouky ynpaBisSIIOIIMX CUTHAJIOB U MOAAET UX B HYXKHBIE TOUYKU
MHKPOKOMITBIOTEPA.

ApudpmMeTHYeCKO-JIOTNYECKOE YCTPONCTBO MPEIHA3HAYEHO MJI1 WCIOIHEHUS

apupmeTnyeckux U  Jorumdyeckux onepauuid. OcHoBy AJIY  cocraBusier
onepayuonuwlti 610k — UU(PPOBOE 3JIEKTPOHHOE YCTPOHUCTBO, KOTOPOE MOXKET
HACTpauBaTbCA HA PA3JIMYHBIE OMNEPALMH W HENOCPEACTBEHHO OCYILIECTBIATH HX.

Hacrtpoiika  omepaudoHHOro  OJloka  Ha  KOHKPETHYIO  ONEpaluilo U



NOCJIENOBATEIBHOCTh IIAIOB €€ BBINOJHEHUA OOECIEUMBAKOTCA C [OMOLIBIO
YIIPABJIAIOIINX CUTHAJIOB OT Y Y.

Perucrpsbl SBISIIOTCS BaXKHBIMU 3JIEMEHTAMU MUKpompoueccopa. Pecucmp — 31o
AJIEKTPOHHOE IIUGPOBOE YCTPONUCTBO NI BpEMEHHOTO 3allOMUHAHUs MH(OpMaIuu B
dbopMe JBOMYHOTO 4YHMCIA WJIM KOJA. 3alOMUHAIOINIMM SJEMEHTaM B PETrucTpe
SABJISIETCA TPUITEP, KOTOPBIA MOKET HAXOAUTHCS B OJHOM M3 ABYX COCTOSTHUM. OHO
U3 3TUX COCTOSIHUM COOTBETCTBYET 3allOMHUHAHMIO JIBOMYHOIO HYJIA, a APYroe —
3allOMUHAHUIO IBOMYHOW eAUHUIIBI. B 0011eM cityyae peructp CoIepKUT HECKOIBKO
CBSI3aHHBIX APYI C JPYrOM TPUITEPOB — IO OJHOMY TPUITEPY HA KaXIbIA paspsn
3allOMMHAEMOr0 JBOMYHOTO 4Hcia. YHUCIO TPUITEPOB B PETUCTPE HA3BIBACTCS
paspsioHocmyulo peructpa. Hampumep, peructp w3 BOCBMHU TPHUITEPOB — 3TO &-
pa3psAOHBIA WM 8-OMTOBBIM perucTp (Tak Kak KaXIblid pas3psii perucTpa
oOecreynBaeT XpaHeHne OAHOro OuTa nHpoOpMaIim).

MHorue perucTpsl CreuaiIn3upoBanbl M0 cBoel PpyHkiuu. Tak, CylecTBYIOT
PETUCTP-AKKYMYJISTOP WIM MPOCTO AKKYMYJISITOP, MPOrPAMMHBIN CUETUUK, PETUCTP
KOMaHJ, PETUCTp aapeca MNaMsaTd HU T.A4. AKKyMynsTop BxoauT B AJIY wu
IPEIHA3HAYEH JJIsI XPAHEHUs OJHOrO U3 ONEPAaHJIOB MEPE] BBIIIOJIHEHUEM ONEPALUU
B AJIY wnu 11 KpaTKOBPEMEHHOTO 3alIOMUHAHUS pe3yibTarta onepaunn. Onepan —
TO JAHHOE, HCIOJb3yeMOE€ B TEKylled omnepauud. Hampumep, B onepauuun
CYMMHPOBAHHUSI OTIEpaHIaMHU SIBJISIOTCS 00a cllaraeMbiX.

Ilpozpammmusliicuemuuk (cuemuux KomMawo, pecucmp aopeca KOMAHObL)
CIYXUT st (GOPMHUPOBAHUS M 3allOMHUHAHUS aJpeca OYEepPETHON BBITIOTHICMOMN
KomaHbl. [locie BBIMOIIHEHUS KaK/I0M KOMaH/Ibl IPOrPaMMHBIN CYETYMK COAECPKUT
afpec Cleayroued KOMaHIbl, M0 KOTOPOMY 3Ta KOMAaHAA XPaHUTCA B MaMATH
MHKPOKOMITBEOTEPA.

Pezucmp xomanod WCTONB3YETCSA Ul XPaHEHUsI KOJA TEKYIIEW BBINOJHIEMON
KOMaHabl. BXxogsmmii B COCTaB KOMaHAbI KOJ OINEpaluy HCIOJb3YETCA, KAK YKE
TOBOPWJIOCH, i (OpPMHpPOBaHUS B YY OINPEACICHHONW CEpUH YMIPaBIISIONINX
CUTHAJIOB, 3aBHUCSIIEH OT KOHKPETHOro Kojaa omepauuu. OcraBmasics 4acTh KoJa
KOMaH/Ibl MOXET COJIepKaTh HHPOpMAIUIO 00 aapecax ONepaHa0B, yYaCTBYIOIIHUX B

BBITTOJIHCHHUH I[&HHOﬁ KOMAaHAHbI.



Pezucmp adpeca namamu Ciy)XUT I 3alIOMAHAHUA ajgpeca KOAAa KOMAHJBI,
ollepaH/ia WIM pe3yJibTaTa Ollepallyi BO BPeMs U3BJIEUEHUS (UTEHUS) KOMAH[bl WU
ONepaHaa U3 NaMATH WIM 3allMCU pe3yJibTara omnepanui B naMsaTh. Peructp anmpeca
naMATH MOXKET BXOAUTh He B coctaB MII, a B cocTaB 3JEMEHTOB IaMATH
MUKPOKOMIIBIOTEDPA.

N3MeHnTs pPOJIb CHENMATU3UPOBAHHBIX PETUCTPOB WM JaXK€ Y3HaTh HX
COJIEP’)KMMOE TPOTPAMMHBIM IIyTEM HENb3s, T.€. 3TH PETUCTPBI, KaK TOBOPSIT,
nporpaMMHoO-HenoctynHel. Ho B cocraB MII BXOOAT uW perucrpel, KOTOpPbBIE
IIPOTPAMMUCT MOJKET MCIOJIB30BaTh B CBOEH Iporpamme. Takue perucrpsl
MHUKpPOIIPOLIECCOpa HA3BIBAIOTCS npocpammuo-oocmynHoimu. CocTaB U Ha3HAUCHUE
MX PAa3JMYHbI B Pa3HBIX TUIIAX MHUKpOINporeccopoB. OHAKO Cpein HUX IMOYTH BCETIA
UMeroTcsl peructp cinoBa coctrosiHus nponeccopa (PCCII) m HecKOIbKO PErucTpoB
obmero HazHaueHusa (POH).

Pecucmp cnoea cocmoanusa npoyeccopa XpaHuT CIOBO COCTOSIHUSA IIPOLIECCOpa
(CCII), otpaxkaromee wuHboOpMaIio o cocTosHud MII u  BeIMOJTHAEMOW UM
IIPOTPaMMBbI B KQXKIbI TaHHBI MOMEHT BPEMEHH.

Pecucmpor  ob6ueco  nasnauenus  OOBIMHO HE UMEIOT  KOHKPETHOIO
(GyHKIIMOHAIbHOTO Ha3zHadeHus. [IporpaMMucT MOXeT B CBOeH mporpamme
3aJIeiCTBOBATh MX TaK, KAK OH CUMTAET HYX HbIM. UT0oObl oTiimunTh POHBI npyr ot
Jpyra UM MPUCBOEHBI YHUKAIbHbIE UMeHa (MU HoMepa), KOTOPbIE U 3aliChIBAlOTCA B
IIPOTPaMME.

OcHoBHasi mamsATb. Mukpormnpoiueccop MOXKET 00pabaTbiBaTh TOJBKO Te
JaHHbIE, KOTOpbIE HAXOJATCS B OCHOBHOM mnamsaTH. OCHOBHas MaMATh OOBIYHO
cocTouT U3 AByX yacte — O3Y u [13V.

OnepaTuBHoe 3aMOMUHAIOIIIee VYCTPOUCTBO o0ecrneynBaeT yTeHUE

HaxXOJSIIMXCS B HEM JIaHHBIX M 3alliCh B HEr0 HOBBIX JIaHHBIX. B
MUKpokoMIibioTepax O3V 00BIYHO peanu3yeTcsi KaK dHepeo3asucumas namsime, T.e.
Takas maMsiTh, COJAEPKUMOE KOTOpOH paspyiiaercs (“‘cTupaercs’) IpH BBIKIIOUYECHUH
MUKPOKOMITBIOTEPA.

IlocTOosiIHHOE 3anmoOMHMHAIOIEE YCTPOMCTBO oOecreynBaeT TOJBLKO YTCHHE

JAHHBIX, KOTOpPbIE OMHAX bl ObLTH 3amucanbl B [13Y. Takum oOpa3om, comepkumoe



[13Y He moxeT ObITh M3MEHEHO MHKPOIPOIIECCOPOM, OHO MOCTOSHHO (OTCIOAa U
Ha3BaHHUE ATOrO BUJA MAMATH). DTO YCTPOUCTBO CO3/1a€TCS KaK SHEProHEe3aBUCHUMAs
naMATh: €€ COAEp)KUMOE He ‘“‘cTMpaercda’ TIpU  BBIKJIIOYEHUU NUTaHUSA
MUKpPOKOMIIbIOTEpA. 3amuch HYXHbIX JAaHHbIX B I3V ocymectBiasercs Ha
CHELMANIBHBIX YCTPONCTBaX, BHE MUKpokommbioTepa. B 113V nmomemaror oObl4HO
HEKOTOpPbIE 0CO00 BaXKHbIE WM HE MOJJIEKAIIME HW3MEHEHUIO NPOrpamMmbl U
pa3zHoOOpa3Hble KOHCTAHTBHI.

OcHOBHasi MaMsTh NPEICTABIEHA B COBOKYIIHOCTM OJIOKA sSY€EeK NaMsATH U
peructpa aapeca. [Iponecc ureHus (BbIOOpKM) MHPOPMALMK U3 SYEHKU WM 3alliCU
(3aHecenust) HHGOpPMALIUU B AYEHKY Ha3bIBaeTCs docmynom K nmamstu. Jius nocrtymna
K MaMsITH NPEeIBapUTEIbHO IO MarucTpajid aJpeca B PETUCTpP ajapeca JOJKEH ObITh
IIOMEIIIECH aJIpeC TOU AYEHKH, K KOTOPOW ITPOU3BOAUTCS JTOCTYII.

B cocraB MII BxoauT reHepaTop TakTOBOM 4acTOThl. OH NpeIHA3HAYEH I
CUHXpOHU3alMK (T.€. COIJJaCOBaHUS BO BpPEMEHH) pabOThl KOMIIOHEHTOB
MUKpOKOMIIbIOTEpa. ['eHepaTop (GopMupyeT NepuOIUYECKYI0 MOCIEA0BATEILHOCTh
UMITYJIbCOB C YAaCTOTOM OT HECKOJBKHMX COTEH KHJIOTepIll JO HECKOJbKHX Merarepil B
3aBUCUMOCTH OT THIIA MHUKpompoueccopa. HamoMHuM, 4TO eepy — 3TO €IMHHLA
U3MEPEHMs YaCTOThI KOJIEOAHUM, paBHAsI OTHOMY KOJI€OAaHHUIO B CEKYHY.

Perucrpsbi

Peructpsl mmporieccopa MOKHO pa3iesIiTh Ha CIEAYIOIINE TPYIIIbL:

e PETUCTPHI OOIIETO Ha3HAYECHUS,;

¢ CETMEHTHBIE PETUCTPHI;

e PETUCTP yKazaTessl KOMaH[ U (JIaroBbIN perucTp;
¢ PETUCTPHI IECKPUTITOPOB;

o YIPABJISIFOLIUE PETUCTPBL;

¢ PETUCTPBI CUCTEMHBIX a/IPECOB;

¢ OTJIAJIOYHBIEC PETUCTPHI;

¢ TECTOBBIE PETUCTPBI.

Peructpel oOuiero HazHaueHus sBisitoTCA 32 paspsaaHbiMu. IIpu stom 1uis
COXpPAaHEHHUS COBMECTUMOCTH C MJAQIIMMU  Mojensamu  mpoieccop 80386

MOJIZICPKUBAET CTPYKTYPY pPErucTpoBbiX (aiiinoB mporeccopoB 8086 u 80286,



JNEWCTBUTEIbHBI BCE HAMMEHOBAHUS, MPUMEHSBIIMECS i1 0003HaueHus 16- u 8-
Pa3psAIHBIX PETUCTPOB.

[Ipomeccopsr kimacca Pentium

[Ipoueccopet  Pentium ¢upmbel  Intel mnpencraBisioT MSITOE MOKOJICHHE
nporieccopoB cemerictBa 80x86. I1o 6a30BOM perucTpoBON APXUTEKTYpE U CUCTEME
KOMaHJI OHH COBMECTHMBI ¢ 32-OMTHBIMH TIPOIIECCOpPaMH, HO HUMEIT 64-OUTHYIO
IIMHY JaHHBIX, OJlaro/iapsi 4eMy UX WHOTJA OIIMOOYHO Ha3bIBAIOT 64-pa3psaHBIMH.
[To cpaBHEHWIO C TPEOBIAYIIMMH TOKOJEHUSMHU TMporieccopbl Pentium wmeroT
CJIEAYIOIINE KAaU€CTBEHHbBIE OTIMYHUS:

o CymepckansipHasi apXUTEKTypa: TMPOLECCOp HMMEET JiBa MapajuielIbHO
paboTtaromux KoHBeliepa o0OpaboTku (U-koHBelep ¢ TOJHBIM HabopoM U V-
KOHBEMEH ¢ HECKOJIbKO OIpaHUYEHHBIM HAOOpPOM MHCTPYKIIUIA), Ojaronaps 4emy OH
CrocOO€H OJIHOBPEMEHHO BBITIOJIHATH JBE MHCTPYKIMU. OJIHAKO IPEUMYIIIECTBA 3TOU
APXUTEKTYPhl TOJTHOCTBIO PEATU3YIOTCS TOJBKO TIPU CHEHUATBHOM PEXKUME
komrmisimu I110;

o [I[puMeHEeHNE TEXHOJOTUM JUHAMHYECKOTO  TIPEACKa3aHus  BETBJICHUU
COBMECTHO C BBIJICJICHHBIM BHYTPEHHUM Kd3IIeM KoMmaHln oObemoM 8§ Koait
o0ecreuynBaeT MaKCUMaIbHYIO 3arpy3Ky KOHBEHEPOB.

o [IlpuMeHeHNE  TEXHOJOTUM JUHAMHYECKOTO  TPEACKAa3aHUsl  BETBIICHUM
COBMECTHO C BBIJICJICHHBIM BHYTPEHHUM Kd3IIeM KoMmaHn oObemoM 8§ Koait
o0ecrieunBaeT MaKCUMAJIbHYIO 3arpy3Ky KOHBEUEpPOB.

« Buyrpennnii (Level 1) kam mannbix o0bemom 8 Ko6aiit B oTiimune ot 486
paboTaeT C OTIOXEHHOH (40 OCBOOOXKACHUS BHEIIHEH IIMUHBI) 3alMChI0 H
HaCTpaUBaETCs Ha PEKUM CKBO3HOM WJIM OOpAaTHOM 3alMCH, MOJAEPKUBAsI TPOTOKOI
MESI.

o BHEmHAS MmMIMHA JaHHBIX pPaJW TOBBIIICHUS MPOU3BOJUTEIBLHOCTH HMEET
pa3psIAHOCTE 64 OUT, UTO TPEOYET COOTBETCTBYIOIIEH OPTaHU3AIIMY TTAMSTH.

« BcTpoeHHBINT  compomeccop 32 CYET  ApPXMTEKTYPHBIX  YJIYYILIEHHU
(xonBeiepu3zanun) B 2-10 pa3 npeBocxoaut FPU-486 no npou3BoAUTEILHOCTH.

o BBEZIecHO HECKOJIBKO HOBBIX HHCTPYKI[MHA, B TOM UYHCII€ PaClO3HABAHUE

cemerictBa u moaein CPU.



o [I[puMeHeHO BBIABIEHUE OMIMOOK BHYTPEHHUX YCTPOMCTB (BHYTpPEHHHIA
KOHTPOJIb TMMAapUTETa) W BHEIIHEro WHTepdelca MIMHBI, KOHTPOJIUPYETCS MapUTeT
IIUHBI ajipeca.

« BBeleHa ~ BO3MOXKHOCTH ~ MOCTPOCHUSI  (YHKIMOHAIBHO  HM30BITOYHOM
JIBYXIIPOLIECCOPHOW CUCTEMBI.

o Peanmu3zoBan wuHTEpdelic MOCTPOEHUS ABYXMPOIIECCOPHBIX CHUCTEM  C
CUMMETPUYHON apXUTEKTYpOU (HauuHasi coO BTOPOro nokosienus Pentium).

« BBezieHbI cpesicTBa ynpaBieHHs 3HEPronoTPEOIEHUEM.

o [IpuMeHeHa KoHBeMepHas aapecalus IUHHbBIX [TUKIIOB.

« CoxkparreHo BpeMs (KOJTUYECTBO TAKTOB) BBHIITOJTHEHHS MHCTPYKIIHA.

« BBegiena TpaccupoBKa HHCTPYKIIUA U MOHUTOPUHT TPOU3BOUTEILHOCTH.

o PacuinpeHsl BO3MOKHOCTH BUPTYaJIbHOTO PEXUMA — BBEJCHA BUPTYAJIA3ALIUS
(dbnara npepbIBaHU.

« BBesieHa BO3MOKHOCTh ONIEPUPOBAHUS CTpaHUIIaMu pazMepoM 4 M6 (BmecTo 4
K0) B pexxume ctpannyHoii nepeaapecanuu (Paging).

Bce Pentium-nponieccopsl uMeroT cpeactBa SMM, BO3MOXXHOCTH KOTOPBIX
pacCIMPSIIUCH IO MEPE MOSIBIICHHS] HOBBIX MOJIETIEH.

CpencrtBa TeCTUpOBaHUS BKJIIOYAIOT BO3MOXHOCTH BBIMIOJIHEHUSI BCTPOEHHOIO
tecta BIST (Built-in Self Test), o0ecneunBaromero BbISIBICHUE OIIMOOK
MHUKPOKOJIOB, MPOrPAMMUPYEMBIX JOTHUYECKUX MAaTpHI], TECTUPOBAHUE KOMAHIHOW
K3LI-TIAMSITH, K3LI-NAMSATH XpaHEHWs JaHHBIX, Oydepa ObICTpol mnepeaapecauuu u
ROM. Bce mnpoueccopbl umeroT craHgapTHbiii TectoBblii mopt I[EEE 1149.1,
MTO3BOJISIONINI TECTUPOBATH Mpolieccop ¢ momoibio narepdeiica JTAG.

B ocTtanpHBIX KOMaHgax o0ecmeynBaeTcsa cOBMECTUMOCTE ¢ Pentium. Ha camom
nene, peructpel MMX ¢gusnueckn pacmosioxkeHsl B creke peructpoB FPU, tak uto
HOBBIX PErMCTPOB ATOT TMpPOIECCOp HE TNPEAOCTaBIsieT, MW 4YepeJoBaHUE
UCnoJib30BaHus nporpaMmont uHCTpykumd FPU u MMX npuBOIUT K CHUIKEHUIO
3¢h(HEeKTUBHOCTH PabOThI, CBA3aHHOMY C HEOOXOJIMMOCTHIO TIEPECHIJIOK JAHHBIX W3
CTeKa B mamsiTh U 00paTtHO. DPpdexTuBHOCTH MM X BBI3bIBAET HEKOTOPHIE COMHEHUS,

MOCKOJIBKY T€ (yHKUIMH, A KOTOPBIX OHHU II€JIeCO00pa3Hbl, C YCHEXOM



BBIMIOJHSIOTCSL ~ akceleparopaMu TpadUyYecKux KapT, KOTOpbIEe CTald  YyxkKe
OOBIIEHHBIMH.

HNurtepdeiic muabl npoueccopos Pentium

[To muHTEpdeiicy u cocTaBy CUTHAJIOB IIKMHA Mpoieccopa Pentium moxoxka Ha
muHy 486, HO UMeeT 3HAYUTeNbHbIE OTIUYMs. HoBble 0COOEHHOCTH HaIpaBJeHbI Ha
MOJIICPKKY TMOJTUTUKH OOpaTHON 3alUCH K3IIIa, MOBBIIICHUE MTPOU3BOIUTEIBHOCTH U
oOecrieyeHue AOMOTHUTENbHBIX (PYHKIMOHAIBHBIX BO3MOKHOCTEH.

luna naHHbIX - 64-OuTHAS, UIS MOBBIMICHUS MPOU3BOJUTEILHOCTH OOMEHa ¢
MaMSIThIO.

PacmumpeHust apXuTeKTyphbl

[Iponieccopst  Pentium (u OoJsiee crapiive) HUMEIOT Psif  pacIIUPEHUM
OTHOCHUTEJILHO 0a30BOH apXUTEKTYphl 32-pa3psiIHbIX MPOLIECCOPOB U €€ Pa3BUTHS B
IIPOLIECCOPAX YETBEPTOTO MOKOJIEHUS, MOSBISIOMIMNXCS 10 MEPE COBEPLICHCTBOBAHUSA
Mojienei. [{ns BO3MOXKHOCTH TIOJIYyYE€HUS CBEACHHM O HUX B CHUCTEMY KOMAaH]I
BiimoueHa uHeTpykiuss CPUID, mo3Bosstomnasi nmporpaMMHO B J1H000M MOMEHT
BpeMEHU (a He ToNbKO cpa3y nocie curHania RESET) nomyuuts cBeeHus o Kiacce,
MOJIETN U apXUTEKTYPHBIX OCOOEHHOCTSIX KOHKPETHOTO MPOLIeccopa.

B nononuenue k 6a30Boil apxuTekType 32-paspsaaHbIX mpoiieccopos, Pentium
uMeeT Habop peructpos, crnenudpuyeckux s mogenun — MSR (Model Specific
Registers). B ux uucio Bxoaur rpymnmna tectoBbix peructpoB (TR1...TR12), cpenctra
MOHUTOPHUHIA POU3BOAUTEIBLHOCTH, PETUCTPHI-(DUKCATOPHI aipeca U JaHHBIX LIUKIIA,
BBI3BABIIIETO CcpabaThIBaHWE KOHTPOJIS MAIIMHHON omnOku. Ha3zBanue 3Toi rpymibl
PETHCTPOB YKa3bIBAET HA BO3MOKHYIO MX HECOBMECTHUMOCTH JUIS Pa3HbIX KIIACCOB
(Pentium wu Pentium Pro) m pgaxe wmogneneit mnpoueccopoB. Ilporpamma, wux
UCIIOJIb3YIOIIAsi, JOJDKHA OMMPAThCs Ha CBEIAEHUS O IPOLIECCOPE, MOJYyYEHHBIE C
noMouipo nHCTpykmuu CPUID.

CpencrBa MOHMUTOPHUHIA NPOU3BOAUTEIBHOCTH BKJIIOYAKOT TaMEp PEajJbHOIO
BpeMeHu u cuetuuku coObiTuil. Taiimep TSC (Time Stamp Counter) mpencraBisier
co00oll 64-OMTHBIM CUETUYMK, HHKPEMEHTHUPYEMBIM C KaXIbIM TaKTOM sijipa

npoueccopa. [[ns urenust ero coaep:;kuMoro npeaHazHayeHa nHerpykuuss RDTSC.



Cuerunku coowituii CTRO, CTRI1 pazpsarocThio 1o 40 OUT mporpaMMUPYIOTCS
Ha TOJCYET COOBITHI Pa3IUYHBIX KJIACCOB, CBSI3AHHBIX C IIMHHBIMU OIEpalUsMU,
WCIIOJTHCHUEM WHCTPYKIUH, COOBITUSAMH BO BHYTPEHHUX Y3JIaX, CBSI3aHHBIX C
paboToit KOHBEWEpOB, KAIIa, KOHTPOJIEM TOYEK OcTaHOBa U T. 1. [llecTu GuTHBIE MO
TUIIOB COOBITUH MO3BOJISIOT KAXKIOMY U3 CYETYMKOB HE3aBUCUMO Ha3HAYUTH MOJCUET
coObITHii W3 obOmmpHOro crucka. CoOCTOSHHUE CUYETYMKOB MOXKET  OBITh
MPEAYCTAHOBJIEHHO U CYUTAHO MPOTPAMMHO.

TecToBBIC PETUCTPHI TO3BOJISIIOT YIPABIATH OONBIIMHCTBOM (HYHKIIMOHATBLHBIX
y3JIOB TpoIleccopa, o0ecrneynBas BO3MOKHOCTh BeChMa MOJPOOHOTO TECTUPOBAHUS
ux padorocrnocodHocT. C nmomortbio 6ut peructpa TR12 MOXKHO 3anpeTUTh HOBBIE
apXUTEKTYpHBIE CBOMCTBA (IIpeCKa3aHue U TPACCUPOBKY BETBJIICHUH, MapajlieIbHOE
BBITIOJIHEHUE UHCTPYKIUH), a TaKKe paboTy MEPBUYHOTO KAIIIA:

e bur 0 — NBP (No Branch Prediction) — 3ampemiaer 3anojiHeHUE
oydepa BPB. [Ipu s3ToM npexxHue BXOXKIEHUS TPOIOKAIOT ACHCTBOBATH, IS
MOJIHOTO OTKJIIOYEHUSI TpeACKa3aHus HeoOXoauMo 3arpy3uth peructp CR3
(3TO BBI3OBET COPOC TAOIUIIBI BETBICHUM ).

ebur 1 — TR — pazpemaer ¢GopMupoBaHUE CIEUUATBLHOTO IHUKIIA
COOOILIEHUS O BETBJICHUH.

« butr 2 — SE (Single Pipe Execution) — 3amnpemiaer padoTy BTOPOTO
KOHBelepa (OTMEHSIET MapHOE UCTIONHEHNE WHCTPYKITUH).

e but 3 — (3 (Cache Inhibit) - 3anpeniaer 3anoHEHUE CTPOK MEPBUIHOTO
K3IIIA.

e bur 9 — ITR (10 Trap Restart) — pa3pemaer NoaAepKKy pecrapTa
WHCTPYKIIMI BBOAA/BbIBO/A MU IipepbiBaHuax SMI.

JIByXnpoueccopHbie CHCTEMbI

[Tponieccopnl Pentium, HaumHas co BTOPOTO MOKOJEHUS, UMEIOT CIEIUAJIbHBIC
uHTep(eiicHbIe CpeACcTBa IJis MOCTPOEHUS JABYXIPOIECCOPHBIX cucTteM. MHTepderic
MO3BOJISIET HA OJHOM JIOKAJIbBHOW CUCTEMHOM IIWHE YCTAaHABJIMBATH JBA MPOLECCOpPA,
Ipy OTOM TMOYTH BCE HUX OIJHOMMEHHBIE BBIBOABI IIPOCTO HEMOCPEACTBEHHO
oOweaunstoTCs Llenpio 00beIMHEeHNS SIBISETCS TUO0 MCIIOIH30BAHNE CHUMMETPUYHOMN

MyJnbTUIpOLecCOpHO  00pabotkn SMP  (Symmetric Multi-Processing), mu60



noctpoenue ¢GyHkuoHanbHO M30bITOUHBIX cucTteM FRC (Functional Redundancy
Checking).

B cucreme ¢ SMP kaxxJp1ii Ipo1ieccop BBIMOJHSIET 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 II

Ot mpomeccopa Pentium Pro mnpuHSATO OTCUMTHIBATH Hayauo IIECTOTO
nokoJjeHus C TOYKH 3peHHs TPUHIIUAIIA OpTaHU3allMy BBIUUCICHHH, TJIaBHOE OTIINYKE
MOKOJIEHUS 3aKJII0YaeTCsl B IPUMEHEHUH JUHAMHUYECKOTO HCTIOJIHEHUS, IPU KOTOPOM
BHYTPU TIPOLIECCOPA MHCTPYKLIHMH MOTYT HCIOJHATHCS HE B TOM mopsake (out of
order), KOTOpPBIN MIpeAIOIaraeT NPOrpaMMHBIN KOJI.

ITpomteccop Pentium Pro (P6) oTHocHTENbHO KJIacCCHYECKOro Ipolieccopa
Pentium nmeer cneayromniyie yCoBEpIIeHCTBOBAHUS:

o [I[puMeHeHO  AMHAMHUYECKOE HCIOJHEHHME — KOMOHMHAIMS ~ METOJIOB
MpPEACKA3aHUsI MHOYKECTBEHHBIX BETBJICHUW, aHaln3a IPOXOXKICHHUS [IaHHBIX H
BUPTYaJILHOTO BBINONHEHUA. [Ipyu 3TOM KOMaHAbI, HE 3aBUCSIIUME OT PE3YJIHTATOB
NpEAbIIYIIUX ONEepaluid, MOTYT BBINOJHATHCS B HW3MEHEHHOM TMOpSAKE, HO
MOCJIEIOBATEILHOCTh ~ BBITPY3KH  pE3yJIbTaTOB B IMaMsiITh U TOPTHI  Oyner
COOTBETCTBOBATh UCXOJITHOMY MTPOTPAMMHOMY KOJY.

o [I[pumeHeHa apxuTeKkTypa [IBOMHOM HE3aBUCHMOW IIMHBI, MOBBIIAKOIIAS
CYMMapHYIO MPOIMYCKHYIO CIIOCOOHOCTh. OiHA IIMHA — CUCTEMHAsl — CIYXKHUT JJIsI
oOIIeHus Aapa C OCHOBHON NMaMSAThIO M MHTEP(PEHCHBIMHA YCTPOUCTBAMH, pyras —
BHYTPEHHSSI — TPEIHA3HAYCHA UCKIIOYUTENBHO ISl 0OMEHA CO BTOPUYHBIM KAIIIEM.

« B kopnyce mporneccopa MHTETpUPOBAaH CUHXPOHHBIN L2-k3m1 o0bemom 256-
512 Ko6aiT, moakiItoueHHbIN K BHYTPEHHEH MINHE.

« B cucremy komaHj| BBEICHBl WHCTPYKIUM YCJIOBHOW MEPECHUIKH JIaHHBIX,
MO3BOJISIFOIIME COKPATUTh KOJMYECTBO YCIOBHBIX IEPEXOI0B.

J171s1 TOBBIIEHUST TOCTOBEPHOCTH IMHA noaaepxkuBaeT ECC-KOHTPOIb.

IHopsinok BbINOIHEHHS PadOTHI
1. 3amyctuth nporpammy Everest (O6mas manka\LAI)

2. Haiitu u 3anucarh B TETpaab XapakTepucTuku npoueccopa (LIT):



2.1. Tun LIL.
3.1. Ucxonnas yacrora.
2.3. KolI
2.4. Texuonorudeckuit mporecc (paccTosiHue MEXIy JOpOKKaMU B HAHOMETpax)
2.5. Pa3mep koprmyca
2.6. KonmmuecTBO KOHTAKTOB (pin)
2.”7. Hanpsbkenue nutanud sapa HI1
2.8. MakcuMaibHO BO3MOXHAs TEMIIEpaTypa sapa
2.9. Tekymasa temnepatypa LT
[IpoBecTu TecTupoBanue od1Iel mpousBoauTeIbHOCTH nporeccopa (Tect — CPU
Queen) 1 OTBETUTH HA BOMPOC: HAa KakoM MecTe Haxoautcs LI B psy u3BecTHBIX
nporpamme Everest mpoiieccopos.
Coaep:xanue oryera.
OtuyeT o 1abopaTopHOM PabOTE TOKEH COJIEPIKATD:

o 1I€JIb pa0OTHI;

o UHIMBUyAJIbHOE 3aJIaHIUE;

o OIIMCAHME BBITIOJIHEHUSI MHIMBUAYAIBHOTO 3aJaHNS;

¢ OTBETHI HA KOHTPOJIbHBIE BOIPOCHI;

e BBIBO/JIBI.

KoHTpoJibHBIE BONIPOCHI

[TosicHuTe anropuT™ BBITIOTHEHUS KOMaH/ ITPOLIECCOPOM.
Korpa 1T moxxet HayaTh mporpaMmy oOCTy>KMBaHUS TPEPHIBAHUS?
Kakoii u3 peructpoB Bxoaut B coctaB AJIY?

YewM ormpenensiercs: pa3psAHOCTh peructpa?

AR

Ornpenenure BaKHbIE XapaKTEPUCTUKHU JIJISI TPOIIECCOPA.
6. Kakue OCHOBHBIC MapaMeTpbl BKIIOYAIOT B MOHSITHE MPOU3BOIUTEIBLHOCTH

KOMIIBIOTEPHOU CUCTEMBI?



IIpakTnyeckas padora 53
be3onacHOCTh U KOH(PUAEHIHATBHOCTh HHGOpMaIIMU (MCIOJIb30BAHHE

AHTHUBHPYCHBIX MPOrpamMmm)

Heab 3aHATHA: M3YYUTh KIACCU(PHUKALUIO BHPYCOB, CHOCOOBI UX PaCHpPOCTpaHEHUs, CIOCOObI
00pbOBI C HUMU; U3YyYUTh KIAaCCU()UKALMIO M HA3HAYEHUE aHTUBUPYCHBIX IPOTPAMM.

TeopeTnueckne 0CHOBBI padoOTHI:
Haubonee 3amuiieHHbIi KOMIBIOTEP — 3TO TOT KOMIBIOTEP, KOTOPBIM OTKIIOYEH OT CETH U 3alepT
B ceiid.
Ionamue gupyca.

OdunmanbHOE MOSBICHUE 1ep8o20 KOMNblomepHo2o eupyca natupyercs 1981 romom, 3a10aro
0 BbIXOJa TmepBod Bepcur Microsoft Windows. OTOT BHpyC, 3aMacKHpPOBaHHBIM O]
KOMIIBIOTEPHYIO UI'PY, aTakoBasl HauOoJiee MOMYJSpHbIA KOMIbIOTEp Toro Bpemenu — Apple 11
PacnipocTpaHsics oH ¢ yepenanibeil CKOPOCTHIO (C MTOMOIIBIO JUCKET).

CornacHo mojJcuUeTaM 3KCIEepPTOB, 00beM malware (OOUIETIPHHATOE Ha3BAaHHE BCEX BHJOB
BPEIOHOCHBIX MporpaMM) Bo3pactaeTr Oonee yeM Ha 15 % B roa. CornacHo NaHHBIM KOMIIAHUU
Sophos, pazpaboTunka aHTHBUPYCHBIX POTPAMM, KaXIblii I€Hb MOSABISAIOTCS MPUMEepHO 30 HOBBIX
BHPYCOB, a MlepeueHb aKTUBHBIX BUPYCOB NomnoHsieTcs 10 Thic. HOBBIX HAMMEHOBAHHI B TO/I.

Bupyc — 310 4acTh MporpaMMHOTI0 K0/1a, KOTOpasi THpPaXHUPYETCs MyTeM J100aBlIeHUs B APyroi
00BEKT, OOBIYHO HE3aMETHO U 0€3 pa3pelIeHus MOIb30BaTeNsl.

Berpeua koMnproTepa ¢ BUpYyCOM BiI€UET HECKOJIBKO MOCIEICTBUM.
* [TosiBneHne HEOOBIYHBIX CUCTEMHBIX COOOIIECHUI.

* McueznoBeHue GailyioB WM yBEITMICHUE UX Pa3MEPOB.

* 3ame/uieHue pabOThI CHUCTEMBI.

* BHe3anHbIil HEAOCTATOK JUCKOBOTO MPOCTPAHCTBA.

* JIuck CTaHOBUTCS HEJOCTYIIHBIM.

Knaccugukauusa eupycos.

Bupycbl MOTYT OBITh O€38pedHbIMU, MATIOONACHBIMU U PA3PYULUMETbHLIMU.

Bupycsl Moryr 3apaxaTb IporpaMMHble (aiiibl, JIOKYMEHTbl (Tak Ha3blBacMble
Makposupycwvl) UIH (QaioBble U JUCKOBBIE CTPYKTYpPhl HU3KOI'O YpPOBHS, TaKHe KaK 3arpy304HbIH
CeKTOp WM Tabnuma pasmeuieHus GaiinoB (Boot — supycwi). Daiinogvle supycvl 3apaxaroT
UCTIONTHUMBIE (Pailfibl, UMITAHTHPYSI B HUX OMACHBIM KOJA. BUpPyCHl MOTYT aKTUBU3UPOBATHCS MPHU
3armycke MH(UIMPOBAHHOM IMPOrpPaMMbl; TakKe OHU MOTYT MOCTOSSHHO HaxOJUThCS B MaMATH U
3apakaTh OTKpBIBaEMbI€ MOJb30BaTeneM (ailiibl UM co3aBaTh cBOM coOcTBeHHbIE. Korna Bupyc
IIPOHUKAET B KOMIIBIOTEP, Ha KOTOPOM YyCTaHOBJIEHa cuctemMa Windows, OH MOXET H3MEHSTh
3Ha4YeHUs B CUCTEMHOM pEecTpe, 3aMellaTh co00i cucTeMHbIe (ailibl U BHEAPATHCS B MOYTOBYIO
nporpaMMy ¢ LEeJIbl0 JajbHeiero pasmMHoxeHus (uepBu). Cemegvle 6upycbt OOWUTAIOT B
OTEepPaTUBHON MaMsITH KOMITBIOTEPOB M HE KOMUPYIOT ce0s1 Ha HOCUTENU JaHHBIX. OHM OOUTAIOT B
CEeTH, KOTJa XOTs Obl OJIMH KOMIIBIOTEpP BKJIIOYEH, IMOATOMY HE OMAaCHbI JUIsl MHAMBHUAYaJIbHOTO
nojb3oBarens. Bupyc He o0s3aTenbHO MpeacTaBisieT co0oil OTAEIbHYIO MPOrpaMMy M HE BCerja
ABJISIETCS IECTPYKTUBHBIM T10 CBOEH CYTH, BCE 3aBUCUT OT €r0 KOHKPETHOH pa3HOBUIAHOCTHU. XOTS
OCHOBHYIO YIrpo3y MJid TIOJb30BaTelied IMPEACTABISIOT HMEHHO KOMIBIOTEPHBIE BHPYCHI,
CYIIECTBYET HECKOJIbKO BUJIOB BPEIOHOCHBIX IPOTpamM:

Tposanckuii koub MPEACTaBIsIET OO0 KOMIBIOTEPHYIO MPOrpaMMy, KOTOpas MacKupyeTcs
WM CKPBIBAETCS B yacTH mporpammbl. HekoTopsie Gpopmbl TPOSHCKHX KOHEH MOTYT OBITH 3ampo-
IrPaMMHPOBAHbBI Ha CaMOpPa3pyLIEHUE U HE OCTAaBJISIIOT HUKAKUX CJIEOB, KpPOME MPUYMHEHHBIX UMHU
paspyuieHnii. HekoTopble Xakepbl HMCHOJIB3YIOT TPOSTHCKUX KOHEH MJId TOJIyYEHHUs Mapojed u
OTCBUIKM HMX OOpaTHO Xakepy. Kpome TOro, OoHM MOTYT HCIIONB30BaThbcs sl OaHKOBCKUX
MOILIEHHUYECTB, KOT/1a HeOOJbIINE CYMMbI J€HET CHUMAIOTCS C 3aKOHHBIX CUETOB U MEepeAaroTcs Ha
CEKPETHBIN CYET.

Yepsu mpeAcTaBIsAOT cOOON MPOTrpaMMBbl, KOTOPbIE PAa3pyIIAlOT KOMIBIOTEPHYIO CHUCTEMY.
OHHM MOTYT NPOHUKATH B MPOTpaMMbl 00paObOTKM AAHHBIX U MOAMEHATh WIM pa3pyllaTh JaHHBIC.




Kak BHpYCBI, OHU MOTYT NPHYUHATH OOJBIINE Pa3pyIICHHs, €CIH UX HE OOHAPYKHUTHb BOBpPEMS.
HamHoro mnpomie JUKBUIMPOBaTb YE€pPBS WM TPOSHCKOTO KOHSA, €CIIM CYIIECTBYET TOJBKO
€IMHCTBEHHAs KOIUS IPOrpaMMBbl-pa3pyLIUTENs.

Jlocuueckue 60m6b1 TOTOOHBI TPOrpaMMaM, MCIIOJIb3YEMbIM 7Sl TPOSIHCKUX KOHEeH. O1HaKo
Joruyeckue 60MObI UMEIOT TaliMep, KOTOPBIN B3pHIBACT WX B 3aJaHHYIO ATy W Bpems. Hampuwmep,
Bupyc Michelangelo umeer Tpurrep, ycTaHOBJIEHHBIN Ha JIEHb POXKAECHUS 3HAMEHUTOTO Xy0KHUKA
Muxkenanmkeno — 6 mapra. Jlornueckue 60MOBI 4aCTO UCTIONB3YIOTCS HEIOBOJIBHBIMH CITYKALIHMH,
KOTOpbIE MOT'YT YCTQHOBUTb HX Ha AaKTHBALlMIO IOCJIE TOro, Kak OHM OCTAaBAT KOMIIAHUIO.
Hanpumep, nornyeckas 6om0a MOXKET «B30pBAThCS», KOTAA UMSI 3TOTO CIYKAIIETO HMCKIIOYACTCS
U3 TUIATEXKHOW BEAOMOCTH. braromapsi BCTpOGHHOMY MEXaHHM3MY 3a/ICP)KKH, JIOTMYeCKHe OOMOBI
AaKTUBHO HCIOJb3YIOTCS A IIaHTaxka. Hampumep, IIaHTaKUCT MOXKET IOCHaTh COOOLIEHHE,
roBopsIIee, YTO €cliM eMmy OylIeT BBIIUIaYeHa OIpeleseHHass CyMMa JEHEr, OH IPeIOCTaBHUT
MHCTPYKLHUIO JJIs1 OTKJIFOUYEHUS JIOTHYECKON OOMOBI.

Ilymu nponuknoeenua gupycog ¢ Komnvionep.

Bupycel momagaioT B Bally KOMIBIOTEPHYIO CHUCTEMY M3 MHOXECTBAa pPa3HOOOpPA3HbIX
UCMOYHUKO8 — WCHOJHIEMBIX IporpamMM, IporpamMM M (aiiyioB, mepelaBaeMblX BaMm, WIU
IPOTrpaMMHOr0 obecreueHus , IpruoOpeTaeMoro B apXxMBUPOBAHHON (hopMe.

T'ubkue oucku u KOMNAKmM-OUCKU MOTYT XPaHUTH (HaIbl JAHHBIX, TIPOTPAMM U MPOTPAMMHOE
o0ecrieyeHre onepalMoHHbIX cucTeM. [ MOKUIl JUCK COCTOUT U3 3arpy304HOIO CEKTOpPa U JaHHBIX.
[Ipy HEOOXOOMMOCTH, B 3arpy304HOM CEKTOPE MOXKET XpaHHUTbCA HHGOpMAIMs, HYKHas IS
3arpy3ku kommetorepa. Kpome toro, 37ech ke XpaHuTcs nHpopMalus o pa3aenax, MHGopMarus mno
YIIPaBJICHUIO 3arpy3Koil W WHGopManus o pazMmemmieHun (aiinoB. J[aHHBIE TPEACTABISAIOT COOO0M
BCIO Ty COJIEp)KaTelIbHYI0 HMH(pOpMAIMIO, KOTOpas XpPaHUThCS Ha THOKOM aucke. OuyeHb JIETKO
pacTpoCTpaHsIOTCS BUPYCHI € (uienI-KapT.

N3n10651€HHBIM MECTOM OOUTAHHUSI BUPYCOB SBJISIFOTCS 3aIPY30UHbIE CEKTOPA U MCIIOJIHAEMbIE
¢aiinbl, XpaHuMmble Ha TMOkoM nucke. [lomelieHHble B 3arpy304HOM CEKTOpPE, BUPYChl MOTYT
3aIrycKaTbCsl MPH 3arpy3ke CUCTEMBI C JUCKETbl. BUpychl, moMeneHHbIe B UCTIONHAEMBbIE (Dailibl,
3aIyCKaloTCs BMECTE C 3apa’kKEHHOM MpOorpaMMoH, MOCie Yero HaYnHAIOT CBOIO JI€ATEIbHOCTb.

Ecnu B soxanvroii cemu 3apaxEH XOTS Obl OJMH KOMIIBIOTEP, TO BHPYC MOMEHTAJIBHO
pacIpoCTPaHUTCS U HAa BCE OCTaIbHbIE KOMIIBIOTEPHI.

Humepnem TPpeNoOCTaBUI  TOJb30BATENSIM HOBBIE BO3MOYKHOCTH, KOTOpBIE YBEJINYMBAIOT
MOTEHIIMAJIbHYIO OMACHOCTh MPOPEX B CUCTEME 3alIUThI OT BUPYCOB.
Mecma ooumanusa eupycoe.

MecTto obuTaHus BHpyCa CBSI3aHO C €ro (PyHKIIMOHMPOBAHHUEM CaMbIM HEMOCPEICTBEHHBIM
00pa3oM (Kak M y HaCTOSIIMX KHUBBIX BUPYCOB). BuUpycHbIe aTaku MOXKHO Jaxe KiacCu(pULIUpPOBaTh
10 MECTY MX PaclojOXKEHHUS B KOMIIbIoTepe. THUIIbI BUPYCHBIX aTaK: amaka 3az2py304H020 CeKmopa,
unguyuposanue aiina; amaxa ¢ UCnOIb308aHUEM MAKPOCOS.

Bupychl 3arpy304HOro cekropa HHGUIUPYIOT 3arpy304HbIN CEKTOP WM IIaBHYIO 3arpy30YHYIO
3alMch KOMIBIOTEPHOM cucTeMbl. Korja KoOMmbrOTEp 3arpykaercs, BHpPYCHas Iporpamma
aKTUBHUpYeTCcs. BUpyChl 3arpy304HOro CEKTOpa MIpEeXkKIe BCEro MEepeMellaloT B JPYroe MecTo
3aMMCBhIBAIOT MCXOIHBIM 3arpy304HbIi KOJ M 3aMEIIaloT ero MHQUIUPOBAHHBIM 3arpy304HBIM
KofoM. MHdopmaius UCXOIHOTO 3arpy304HOr0 CEKTOpa MEPEHOCUTCS Ha JPYroll CeKTOp IUCKa,
KOTOPBII MomMeuaeTcst Kak JAe(eKkTHas o0IacTh TUCKa U Jjajiee He UCTIOJIb3YeTCH.

ITockonbKy 3arpy304HBIN CEKTOp — MEPBBIN 3JIEMEHT, 3arpy»KaeMblil IIPU 3aIyCKe KOMIBIOTEPA,
oOHapy>KeHHe BHUPYCOB 3arpy304HOTO CEKTOpa MOKET OKa3aThCcs HeNerkod 3anaueil. Bupycobl
3arpy304HOrO CEeKTOopa — OJMH U3 CaMblX MOMYJSIPHBIX THUIOB BHUpPYycoB. OHM MOTYT
pacIpoCTpaHATbCS IYTEM HCIOJIb30BaHUS WHQHUIIMPOBAHHBIX THOKUX JUCKOB TMPH 3arpyske
KOMIIbIOTEpa. JTO MOXKET JIETKO MPOM30MTH, €clii MpU Iepe3arpy3ke KOMIbIOTepa TMOKUN JHCK
BCTaBJIEH B JUCKOBOI.

Bupycel, wunbummpyronme ¢ainpl, nopaxarT ucnoiausemvle ¢hauavi. OHH  MOTYT
AaKTUBUPOBATHCA TOJBKO MPH HCToNHEeHNH (aitna. Yame nmpounx nmopaxarorcs ¢aiiist TunoB COM,
EXE, DLL, BIN, SYS u VXD. Bupycel, undumupyromue Qaiipl, MOTYyT CTaHOBUTHCS
PE3UICHTHBIMU M  INPUCOECOUHATHCA K JPYTMM  HCHOJHSAEMBIM IporpaMmamM. Bupycsl,
uHQUUUpyomye Qaiabl, 0OBIYHO 3aMEHSIIOT MHCTPYKLUH 3arpy3Kd IMPOrpaMMbl HCIOJIHSIEMOTrO




¢aitna cOOCTBEHHBIMH HHCTPYKIHSIMH. 3aT€M OHHU TEPEHOCST MCXOTHYIO WHCTPYKIUIO 3arpy3KH
mporpamMmbl B JIpyrod paszaen Qaitma. DTOT mpolecc yBeTuduBaeT pasmep daiijga, 4TO MOXKET
IOMOYb OOHapYKEHUIO BUpYCa.

Bupychbl B 0CHOBE KOTOPBIX JIEKAT MAaKPOCHI (MaxKpogupycwvl), UCIOTHAIOT HEMPETyCMOTPEHHBIE
JNEHCTBUS IIyTEM HCIHOJB30BAaHUS MAaKpOS3bIKa NPWIOKEHHUS JUIsI CBOETO pacHpOCTPaHEHUs
nokymeHThl. OHU MoryT, Hanpumep, uHbumpoBath (aitiel .DOT u .DOC npunoxenus Microsoft
Word, a takxe daiinsr Microsoft Excel. 3Tu BUpychl OTHOCSTCSA K MEXIIAT(GOPMEHHBIM BUPYCaM U
MOTYT HH(MUIIMPOBATh Kak cucTteMbl Macintosh, Tak u PC.

[Ipouure BUpYCHI MOT'YT UMETH YEPTHI OJTHOTO WJIM HECKOJIBKUX OMUCAHHBIX BBIIIE TUIIOB.

Bupycvi-nesuoumku (KaproHHOE Ha3BaHUE — «CTEJIC-BUPYCHI») MpHU paboTe MBITAIOTCS BCS Kak
OT OIEPallMOHHONW CHCTEMBbI, TaK U aHTUBUPYCHBIX MporpaMM. UTOoObI MepexBaTUTh BCE MOMBITKH
WCIIOJIb30BAHUS OINEPAIMOHHOM CHUCTEMbI, BHUPYC JIOJDKEH HAaXOAUTHCS B MaMiTH. Bupycel
HEBUJMMKHU MOTYT CKPBIBaTh BCE U3MEHEHHUSI, KOTOPbIE OHH BHOCST B pa3Mepbl (paiiyioB, CTPYKTYpy
KaTajoroB WM HHBIE pa3feiibl ONEPAallMOHHOM CHCTEMbl. OTO 3HAUUTENBHO 3aTPYAHSIET HX
oOHapyxeHre. YToObl OIOKUPOBAaTH BUPYCHI-HEBUIUMKH, UX CJIEIyeT OOHApPYKUTh, KOTJa OHU
HaXOJATCS B TAMSITH.

3awugposannvie supycol Bo Bpemsi paboThl UQPPYIOT CBOK BUPYCHBIA KOJ, YTO MO3BOJSIET UM
PEeOTBPAaTUTh OOHAPYKEHUE U PACIIO3HAHUE BUpYCA.

TonumopgHule 8upycol MOTYT U3MEHSTH CBOM BHEIIHUI BUJ MPH KaXXI0M UHpUIMpoBaHuu. [1is
M3MEHEHUSI BHEITHETO BUA U 3aTPYIHEHUS] OOHAPYKEHUSI OHU UCIIOJIb3YIOT MEXaHU3MbI MyTaIlUH.
[TonumopdHbie BHpPYCHl CMOCOOHBI MPUHMMATHL Oo0jee ABYX MHJUIMAPJOB Pa3IUYHBIX (opM,
MOCKOJIBKY TIPU KXKJAOM HH(OUITUPOBAHUN U3MEHSIOT ITOPUTM I poBaHUE.

MHozokomnonenmuule gupycvl UHGUIUPYIOT KaK 3arpy304HbIE CEKTOPBI, TaK U UCIOIHSEMBIE
¢daiinbpl. OTO OOUMH M3 CaMbIX CIOXHBIX JJIsi OOHAapy)KE€HHUS BHPYCOB, IIOCKOJIbKY MHO-
TOKOMIIOHEHTHBIE BHUPYChl MOTYT COYETaTh HEKOTOPbIE WM BCE METOAbl CKPBITUS CBOEU
JESITEIIbHOCTH, MIPUCYIIHE BUPYCAM-HEBUIUMKAM U TIOJTUMOP(GHBIM BUPYCaM.

Camoobnosnaowuecs @upycvl, KOTOpble TOSBHIUCH B CaMoOe€ TOCJeIHee BpeMsl, CIIOCOOHBIE
CKPBITHO OOHOBIIATHCS yepe3 VIHTEepHET BO BpeMsi CEaHCOB CBSI3U.

Ilpobnemul.

Hosvie supycvi. Curnatypbl HOBBIX BHUPYCOB MNOSBISOTCA mnocTostHHO. Korma paspa-
OaTbIBaeTCS HOBBIM BHPYC, Pa3paOOTUYMKKU aHTUBUPYCHBIX MPOTPaMM JOJKHBI «pa3o0paTh» ero Ha
COCTaBHbIE YaCTH, NpOaHAIM3UPOBATh IMOBEAEHUE, 00AaBUTh €ro CUrHATypy B 0a3y JaHHBIX
aHTUBHUpYCa M OMyOJMKOBaTh JaHHOEe OOHOBIeHHe. [lake ecnu Balla aHTHUBHPYCHAsl Mporpamma
HACTpOEHa Ha PeryysipHOe OOHOBJIEHUE, KAKOI-TO KOPOTKUN MEPHOJ] BPEMEHHU Bbl HE 3aIMILEHBI OT
HOBEHIIUX BUPYCOB. JTa MpoljieMa MOXKET MOKa3aThCs HE CTONb CEPhe3HOM B MOMEHT Hauaia
pacnpocTpaHeHus BUpyca.

[TockoabKy HOBBIE BUPYCHI MOSBISIIOTCS HENPEPHIBHO, HUKOTJAa HE CTOUT PacCUMTHIBATh
TOJIbKO Ha aHTUBUPYCHYIO Mporpammy. Jlis co3aHusi HECKOJIBKUX YPOBHEW 3alIUThl HEOOXOAMMO
OJIOKMPOBATh WCIOJHSAEMBIC MOUYTOBBIC BJIOXKEHUS M YCTAaHOBUTH BCE HEOOXOIMMBIE OOHOBICHUS
0€30MacHOCTH.

Jlooichvie mpesocu. VIHOTIA aHTHBUPYCHBIA CKaHEp MOXET MPHHITH OOBIUHBIN (aiinm 3a
WH(DHUIMPOBAHHBIN, €CIi 0a3a TaHHBIX AaHTHUBUPYCA COACPKUT HEKOPPEKTHOE ONMHMCAHUE BUPYCHOU
MPOTPaMMBbI UJTH €CITU AJITOPUTM IBPUCTHYECKOTO aHAIM3aTOpa CKaHepa COJAEPKUT OLTUOKH.

eiicmeusn anmusupycHoviX npozpamm.

AHTHUBUpPYCHAs TpOTrpaMMa JOJDKHA BBITIONHATh MPU OCHOBHble 3a0auu: OOHApYKEHUE
BUpYcCa, YAaJIEHHE BUPYCa, TPEBEHTUBHAS 3alUTA.

UToOBI MpeI0TBpaTUTh BUPYCHYIO aTaKy, aHTUBHPYCHAsI IIPOrpaMMa Peaiu3yeT MHOHMCECMBO
PA3IUYHBIX Memo0o8 OOHapyXeHHs. Pa3nmuyHple aHTUBUPYCHBIE MPOTPaAMMbl UCTOIB3YIOT He-
KOTOPBIE WM BCE METOJIbI U3 CIEAYIOUIECH IPYIIIBL.

Cranuposanue yugpogoll cuenamypsvl WMCTOIB3YyeTCS IS UACHTHU(PHUKAIMN YHUKAIBLHOTO
nudpoBoro koma Bupyca. lludpoBas curHatypa mpeacTaBIseT COO0OM  TMpeABAPUTEIIBHO
YCTQHOBJICHHBIN IIECTHAALATEPUYHBIN KOJ, HAINYHE KOTOPOTo B (hailie CBUAETEIHLCTBYET O €ro
3apaxxeHud BUpycoMm. CkaHupoBaHHE IU(POBON CUTHATYPHI MPEIACTABIsACT COOOM B BBICIICH




CTETIEHU YCHEUIHbI MeTon wuaeHTHU(UKauuu BupycoB. OH, OJIHAKO, BCELEJIO 3aBUCHUT OT
HOJEP)KKM 0a3bl JaHHBIX C LHU(QPOBBIMM CUTHATYpaMH BHPYCOB M TOHKOCTEH MeXaHU3Ma
CKaHMPOBaHUA. Bo3MoOXkHO 10:KHOE 00HApYKEHHNE BUPYyCa B HETIOBPEXKICHHOM (aiiie.

Dspucmuyeckuti ananu3 (WM CKaHUPOBAHUE 110 3aJJaHHBIM IPaBUJIAM) BBINOIHSIETCS OBICT-
pee, 4eM CKaHHPOBaHHE OOJBIIMHCTBOM TPATUIIMOHHBIX METOAOB. DTOT METOJ| UCIOJIb3YyeT Habop
npaBui U1 3¢ (HeKTUBHOro aHanu3a GailyioB 1 ObICTPO OOHAPYKUBAET MOJO3PUTENIbHBIN BUPYCHBIN
koa. Kak ormeueno B [9], Bce 3BpHCTHYECKHE METOAbI B TOW WJIM WHOW (hOpME BBIOIHSIOT
SMYJIMpPOBAHUE MCIOJHEHUs Koja Bupyca. [losToMy, Npu HaaMYUM HEKOTOPOrO OIbITA,
pa3paboTUMK BHpYCa MOXKET 3alIUTUTh CBOE <«WU3JEIHE» OT OOHApYKEHHUS 3BPUCTUUYECKUM
AQHAIN30M. DBPUCTUYECKUN aHAIU3 CKJIOHEH K JIOXKHBIM TPEBOTaM, M, K COXAJICHHUIO, 3aBUCUT OT
KOPPEKTHOCTH Habopa MpaBuJl BBISBICHHS BUPYCa, KOTOPbIE BCE BPEMsI M3MEHSIOTCSL.

Hccnedosanue namsamuy — eme OIUH METOJI, OOBIYHO YCIELIHO NMPUMEHSEMBbIH 111 0OHapy-
oensi BUpycoB. OH 3aBUCUT OT PACO3HAHUS MECTOIOJOXKEHUS M3BECTHBIX BUPYCOB M UX KOJOB,
KOTJ]a OHM HaxoadTcs B maMATH. M XOTs uccinenoBaHWe MaMsATH OOBIYHO MPHUBOAMT K YCIEXY,
UCIIOJIb30BaHUE TAKOI'0 METO/1a MOKET NOTPeOOBaTh 3HAUUTENBHBIX PECYpCOB KoMmbioTepa. Kpome
TOT0, OH MOXKET BMELIMBATHCS B HOPMAJIbHbBIN XO/1 BBHIIIOJHEHUS ONlEepaliii KOMIIbIOTEpa.

Monumopune npepviganuii paboTaeT MyTeM JIOKIW3AaLUU U NPEAOTBPAILIECHUS BUPYCHBIX
aTaK, UCTIONB3YIONINX BBHI30BBI MPEPhIBAaHUN. BBI30BBI pEphIBAaHMA NPEACTABISIIOT COOON 3ampOChl
pasnuyHbIX (DYHKIMA Yepe3 CUCTEMHBbIE IpepblBaHUS. MOHHUTOPUHI IpepblBaHUM, [0J00HO
MCCJIEJOBAHUIO NaMSTH, TAK)K€ MOXKET OTBJIEUb 3HAUUTEIbHBIE CUCTEMHBIE pecypchl. OH MOXKET
CTaTh IPUYMHOMN MPOOIIEM MPH JIEraJbHbIX CUCTEMHBIX BBI30BaX U 3aMeJUINTh paboTy cucTeMsbl. 13-
3a OOJIBIIOTO YHCIIa BUPYCOB U JIETAILHBIX CHCTEMHBIX BBI30BOB, MOHUTOPUHT MPEPHIBAHUN MOKET
UCTIBITHIBATh TPYAHOCTHU B JIOKAJIU3ALIUU BUPYCOB.

Konmponv _yenocmnocmu (M3BECTHBIM TakXKe KaK GblYUCAEHUE KOHMPOAbHLIX CYMM) IIPO-
CMaTpHUBAeT XapaKTEePUCTHKH (ailIoB mporpaMM U ONpeAesseT, ObUIM M OHU MOAU(DUIMPOBAHbI
BUPYCHBIM KOJIOM. JTOT METOJ] HE HYXJAeTCs B OOHOBICHHM MPOTPAMMHOTO OOecredeHus,
MOCKOJIBKY HE 3aBUCUT OT HU(POBBIX Nojnuceit BupycoB. OHAKO OH TpeOyeT OT Bac MO KaHUS
0a3bpl JaHHBIX KOHTPOJIBHBIX CyMM (haijioB, CBOOOAHBIX OT BHUPYCOB. KOHTpOJb 11€0CTHOCTH HE
crioco0eH 0OHapyKUBaTh MACCUBHbIE U aKTUBHBIE BUPYChI-HEBUAUMKH. Kpome TOro, oH HE MOKET
UACHTU(PUIIMPOBATH OOHAPYKEHHBIE BUPYCHI 10 UMEHAM MJIU THIIaM.

HenpepbIBHON KOHTPOJb MOXET OBITh HEMOAXOMALIMM CPEACTBOM JJIS  JIOMAIHEro
UCIIOJIb30BaHUsA, IIOCKOJBKY MOXXET IpPUBECTH K 00paboTKe CIMIIKOM OO0dbIIOro odbeMa
uHpOpMaIKK, a 3TO 3aMeIssieT paboTy KoMmmbloTepa. Ha KiMeHTCKoM MaluHe npeanodTuTelibHee
KOH(UTYypHpOBaTh aHTUBHUPYCHYIO NPOrpaMMy Ha 3alyck B ompenaeraeHHoe Bpems. Hanpumep, ona
MOYKET 3aIlyCKaTbCs MPH 3arpy3ke KOMIBIOTEO MIIM CYUTHIBAHUU HOBOTO (paiiina ¢ rubkoro nucka. B
HEKOTOphIX mnakerax (Hampumep, Norton AntiVirus u MacAfee VimsScan) ucnons3ytoT MeTof,
M3BECTHBII KaK CKaHMPOBAaHUE IO PACIMCAHUIO, JJI BBINOJHEHMS IOMCKAa BUPYCOB Ha KECTKOM
JUCKE B 3a/laHHble Tepuojbl BpeMeHu. Eile oIMH MeToJ 3aKioyaeTcsi B HCIHOJIb30BaHUU
AHTUBUPYCHOM IpOrpaMMbl B IIEPUOJ IPOCTOSI KOMIIbIOTEpa. Hanpumep, ero MOXHO MCIONIb30BaTh
KaK 4acTh MPOTrpaMMbl SKPaHHON 3aCTaBKHU.

Ocnognble npUHUUNBL KOMNbIONEPHOU H€30nACHOCHIU.

OOyuuTte BceX, KTO IOJIb3YeTCS BalllUM KOMIBIOTEPOM MM CEThIO, OCHOBHBIM IpPHHIIMIIAM
o0ecrneyeHns KOMITbIOTEPHOU O€30MacHOCTH.

YCTaHOBUTE aHTHUBHPYCHYIO MpOrpaMMy Ha KOMIBIOTEp. YCTaHOBUTE Ha KOMIIBIOTED
MIePCOHAIILHBIN OpaHIMayap.

HactpoiiTe moYTOBbIM KIMEHT TaKUM 00pa3oM, 4TOOBI OH OJIOKMPOBAN MM TIOMEIIal B OT/IEIbHBINA
KaTaJIOT BCE MOTCHITUAILHO OTTACHBIC BIOXKECHUSI.

He mone3yiitece nuckamu, auckeramu, ¢ueni-kaptaMu, KOTOpIMH Bbl monb3oBaiuch B
zapaxénubix [1K, He MpoBepHB MX Ha HAIMYKE BUPYCOB M HE BBUICUUB HX.

He nonnaBaiiTech Ha COMHUTENBHBIE TIPEUIOKEHHs B IHTepHETE: MPOCMOTP UHTEPECHOTO (pHIIbMa
WM YCTAHOBKA OECTIIIaTHON MPOTpaMMBI U T.11.

Hacrpoiite cBoe anTuBHpycHoe 1O Takum 00pa3oM, 4TOOBI BBIIOIHSIOCH PEryasipoe 0OHOBIICHHE,
KaK MHHUMYM pa3 B HEJEIIO.




Hcnones3yiiTe aBTOPUTETHBIE MCTOYHUKH WH(POPMAIMU O KOMITBIOTEPHBIX BHPYCAX M IOKHBIX
TpeBOTax».

[Tonmp3yiiTech mporpaMmamMu JJisi PE3EPBHOTO KONMUPOBAaHUsS JJaHHBIX. Paspaboraiite rmiaH
BOCCTAHOBJICHHSI CUCTEMBbI Ha CIIy4ail BUPYCHOM aTakH.

3ameuanue. B P® oTHomeHHs NPOU3BOAUTENEH M PACIpOCTPaHUTENEH BUPYCOB C OOILECTBOM
peryaupyroTcs cratbeir 273 YroloBHOTO KOAeKca, riacsmei cienyromee: «Cozoanue npocpamm
onss OBM unu énecenue uzmeneHull 8 yice cyuecmayroujue npoepammsl, 3a6e00Mo NPUGOOSUUX K
HEeCaHKYUOHUPOBAHHOMY  YHUUMOIICEHUIO, OJIOKUPOBAHUIO, MOOUuUKayuu Ui KonupoeaHuro
ungopmayuu, Hapywenuro pabog IBM, cucmem IBM unu ux cemu, a pagno ucnonvzosanue audo
pacnpocmpanenue maxkux npocpamMm Ui MAWUHHBIX HOCUmeneu ¢ mMaKumu npocpammamu
HAaKazvieaemcst auutenuem c8o0600vl Ha cpoxk 00 3-x aem co wmpagom om 200 oo 500
MUHUMATBHBIX PA3MEPOS ONAAmMbl mpyod...». AHAIOTHYHBIE 3aKOHBI IPUHSATHI U B IPYTUX CTPaHAX.

IIOPAJIOK BBIIIOJIHEHHUA PABOTbI
[TocmoTpuTe, Kakue aHTUBUPYCHBIEC TPOrpaMMBbl ycTaHOBIIEHBI Ha Bamem [1K.
Otkpoiite mporpammy ESET NOD32 Antivirus 1 ©3y4uTe OKHO IPOTPaMMBI
3. Tlouwuraiite uHpopmanuio Ha Bkiaakax: CocrtosHue 3amuThl, OO0HOBIeHHe, HacTtpoiika,
CnyxeOnbie mporpaMMmel, CripaBka v MOJACPIKKA.
4. Tlocmotpute Ha Bkiagke HacTpoiika, Bce NTu OMIMM BKJIIOYEHBI: 3aluTa B PEKUME
peaJIbHOrO BpEMEHH, 3allluTa 3JIeKTPOHHOM MouThl, 3amura ocTyna B UHTepHeT.
5. Bkmiounte Bkimagky CkanupoBanue [IK. Bribepute BbBIOOpOYHOE CKaHMpPOBAHHE.
[IpockanupyiiTe AUCK JIOKaNbHBIN D.
6. Iloka maér ckanupoBaHuUe, U3y4uTe colepkumoe Bkiagku CiyxeOHble mporpammbl. Kakue
(aiinel ObUTM TOMEIIEHBI HA KapaHTHH?
7. llocne oxkOHUaHUS CKAaHUPOBAHUS JIOKAJTBHOTO JHCKA MPOCKAHHUPYHTE CBOIO JHCKETY.
Pe3ynbTaThl ckaHUPOBaHUS JUCKA U IUCKETHI 3aIUILINUTE B OTYET.
8. B paznene CrnpaBouHOW cHCTEMBI NMPOrpaMMbl HaWIUTe MH(MOPMAIUIO O TOM, Kakue mpu
VPO8Hs ouucmKy TOAJIEPKUBAET IPOrpaMMa M 3alIUIINTE 3TY HHPOPMAIUIO B OTYET.
9. W3yuute pasnen crpaBku Beedenue 6 unmepghetic nonv3osamers.
10. UzyuuTe paznen cripaBku [Ipedynpescoenuss u y8eOoMIeHUs.
11. B cmyxeOHbIX nporpamMMax B [maHupoBIIMKe MOYUTANTE, KaKKe 3a7a4i 3aJIaHUPOBaHbI Ha
Onmkaiiiiee Bpemsl U 3alMIIUTE 3Ty UH(POPMAILIUIO B OTYET.
Tpebdosanua Kk omuémy:
3anuiuTe, rAe MOTyT OOMTAaTh BUPYCHI.
3anummuTe, Kak BUPYChl MOT'YT NPOHUKHYTH B [1K.
3anuiuuTe, KaKue TUIbI BPETOHOCHBIX IporpamMM Bel n3yunin.
3anuIIuTe pe3ysIbTaThl BHITOJHEHUS IIyHKTA 7.
3anuiuTte UHPOPMAIIHMIO U3 MTYHKTA 8 BBHIIIOJHEHUS paOOTHI.
3anumure uHGOpManuio U3 MyHKTa 10 BBINONHEHUS 33JaHUsA: O YEM MOXKET MNPEeayNpexIaTh
porpaMma MoJb30BaTes.
3anumure nHGOpMaIHIo U3 MyHKTa 11 BRIMOTHEHUS 3aaHuUs.

DN —

Konmponavnsie gonpocut.

Urto Takoe Bupyc?

Kakwue pazHoBugHocTH BupycoB Bl 3HaeTe?

Kak Bupychl KjIacCUPUIMPYIOTCS 10 cpeae OOuTaHus?

Kak Bupychl K1accu(puIUpyIOTCs IO CTENIEHH BPEAHOTO BO3ACHCTBUA?
Kaxne BuzibI Bpe1OHOCHBIX ITporpamm Bel 3Haere?

Kak Bupycsl mackupyrorcs?

Korma oGHapyxuiau nepBwiid BUpyc?

Kak Bb1 mtymaere, 3aueM n300peTaroT BUPYCHI?

Kakwue neiicTBHsI MOTYT BBINOJIHATh aHTUBUPYCHBIE TPOTPAMMBI?
Kakwue Tpu 3a1auu 10JKHA BBIOIHIATh aHTUBUPYCHAs IIporpamma?
Kaxk obecrieunTts 6€301acHOCTL CBOCH MHGOpMAIIH?



IlepeyeHb peKOMeHayeMbIX Y4eOHBIX M3IaHUI, JJIEKTPOHHBIX PECYPCOB, 10MOJIHUTEIbHOMI
JUTEePaTypbl

OcHoBHasi iMTEpaTypa:

MaxkcumoB H. B. Texuunueckue cpencrsa unpopmaruzanun: Yueonuk / H.B. Makcumos, T.JL
[Mapteika, U.W. Tlonos. - 4-e u3n., nepepad. u gon. - M.: @opym: HUL[ UHOPA-M, 2013. - 608
C.: Wil. - OBC znanium.com JloroBop Ne 4220 36¢ ot 09.01.2020 T.

JlonoJIHUTeIbHAS JIUTepaTypa:

1. ®ponoB B. A. Dnexktponnas Texuruka.Y.2 CxeMOTeXHHKA IMEKTPOHHBIX cXeM: YUeOHHK /
®ponos B.A. - M.:®I'BY JI1O "YMIL XKXAT", 2015.-611 c.
HNuTepHeT-pecypcen:

1. http://www.intuit.ru/department/hardware/mpbasics/
2. http://www.intuit.ru/department/hardware/archhard?2/
3. http://www.intuit.ru/department/hardware/comparch/



