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IlepeyeHb NPaAaKTHYECKUX U JA0OPATOPHBIX padoT

Ne paGoTbr HazBanwne paboTsl O0BEM yacoB Komnerenmnuu
Ha
BBITIOJIHEHHE
paboTsl
1 IIpakTnyeckas padora 1 Pacuer uncieHHOCTH 2 OK 7, 1IK 3,

pabotHHKOB, HeoOXx0auMbIX 1711 TO TIK,
y4uuThIBas periaament Th

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

3 IpakTnyeckas padora 3 Co3aHue TOUKU 2 IIK3.10K8
BOCCTAHOBJICHHS] CHCTEMBbI

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

5 IIpakTuyeckas padora 5 TectupoBanue 2 1IK3.1, OK9
POrpaMMOil TECTUPOBAHUS ¥ BOCCTAHOBIICHHUS

6 IpakTnyeckas padora 6 Uncrausauus u 2 1IK3.1, OK5
HACTPOWKA aHTHBUPYCHOW MPOTPAMMBI.
JlnaraocTrka paboTOCIIOCOOHOCTH KOMITbIOTEpA

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

8 IIpakTuueckas padora 15 Yrunuzamus 2 IK3.1, OK1
HeucnpaBHbIX 27eMeHToB CBT, pecypco- u
sHeprocoeperaronre TeXHOJIOTHN
ncnons3oBanusa CBT

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

notpebnsemoii mouHoctu 1K mpu
noakiroueHun UBII.

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

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




I1aT.

13

IIpakTnyeckas padora 13[loaxntouenue
untepdeiicos u muH [1K. U3yuenue
XapaKTepUCTUK UHTEep(ecoB

IIK 3,2, OK9

IMpakTuyeckas padora 14 3HakOMCTBO ¢
cucteMHbIMU Mukpocxemamu (Chipset) u
ApPXUTEKTYPOH CHUCTEMHBIX MUKPOCXEM

OK4, TIK 3,3

IIpakTuyeckas padora 15 Yrunuzauus
HeuctnpaBHbIx 35ieMeHToB CBT, pecypco- u
sHeprocOeperarre TeXHOJI0TUU
ucnons3oBanusi CBT

OK7 11K 3,3

IIpakTuueckas padora 16 3amena 6io0ka
nutanus. HoBuHku cpeau 0JI0KOB IUTAHUSL.

OKS, IIK 3,3

IIpakTHyeckasi padora 17 3amena
HAKOITMTEJIEH HA »ECTKUX MAarHUTHBIX JUCKAX U
noakiaroueHne Hakonurenaei Kk 11K,

I1K3.10K4

IIpakTnyeckas padora 18 Pacuer
notpebnsemoit momHoctu [1K.

OKS5,8

IIpakTnyeckas padora 19 N3yuyeHne HOBOM
CEPBUCHOM anmaparypsl, THCTDYMEHTOB U
npubopoB

OK2,5, TIK 3,3

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

OK 2, IIK 3,3

IIpakTnyeckas padora 21 TexHuueckoe
00CITy>)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 NHcraamnus,
JIMarHOCTHUKA omeparmoHHoM cuctembl DOS

IIK 3,20K5




IIpakTuyeckas padora 25 NHcrauanus,
JMarHOCTHKA OMNEPallMOHHON CHCTEMBbI
Windows

[1K3.1, OK1

IpakTnyeckas padora 26 Nucrauamnus,
JIMarHOCTHKA aJbTEPHATUBHBIX OMEPAI[MOHHBIX
CUCTEM

OKS8 TIK 3,3

IIpakTuyeckasi padora 27 TpanchopmaropHas
Y KOHJICHCATOpHAs pa3Bs3Ka

OK35.4 TIK3.1, IIK
33

IIpakTnueckas padora 28 HeucnpaBHocTu
armaparHo  yactu  HXKMJ[ ux xapakrep
IIPOSIBJICHUS, METOJMKA UX YCTPAHEHHUSL.

OK6 IIK 3,3

IIpakTnueckas padora 29 HeucnpasHocTu
daiinoBoit cucremsr HXKMJ] m metomsr ux
yCTpaHEHUs

OK2 IIK 3,2, TIIK
33

IIpakTnyeckass padora 30 HeucnpaBHocTu
HI'M/I ux xapakTep mpOsIBICHUS, METOJIUKA UX
YCTpaHEHHUsI

OKS5IIK 3,3

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

I1K3.1, OK2,4

IIpakTnyeckas padora 32IIpenocTopoxHOCTH
IIPU IPOBEIEHUH PEMOHTHBIX PaboT

OK71IIK 3,3

IIpakTnyeckas padora 33 Cxembl OK3 IIK 3,2, [IK
noakmoueHus DJIT u MmeToanka ee peMOHTa 3.3
OK71IK 3,3

IIpakTnueckas padora 34 OcobGeHHOCTH
YCTpPOMCTBA Yy3JIa CTPOYHOW pa3BepTku BM.
MeTtoanka peMOHTa y3Jla CTPOYHOH pa3BEpPTKH
BM

IIpakTnueckas padora 35 OcobeHHOCTH

OK3 IIK 3,2, TTK

YCTPOMCTBA Yy3jla KaapoBOM pas3BepTku BM. 3,3
Metoauka peMOHTa y3jla KaJpOBOH pa3BEPTKH
BM
IIpaktuyeckass  pabdora 36  I[lpunHuun OK71IK 3,3
IIOCTPOEHHUS u OCHOBHBIE BU/IbI
HencnpasHocTed KK - MOHUTOpOB M MeToIHMKa
UX pEMOHTA
IpakTuueckass pagora 37 PerynupoBka u OK71IK 3,3
HacTpPOMKa MOHUTOPA
IpakTuyeckasi padora 38 Ilonck OK71IIK 3,3
HEUCIPABHOCTHU CETEBOr0 000pPYI0BaHUS

OK2,TIK 3,3

IIpakTuyeckas padora 39 Ilonck
HEUCIIPABHOCTH OECIIPOBOIHOTO 000PYAOBaHUS

IIpakTuyeckas padora 40 Bo3ayuinbie
CUCTEMHBI OXJIAXKCHHE.

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




IIpakTuyeckas padora 41 Pacuer
BO3YIIHOTO MOTOKA, HEOOXOIUMBIH JIsI
TEIJI00TBO/IA 33JaHHON MOLTHOCTH

ITK3.10K1

IIpakTnyeckasi padora 42 1IK3.10K2
XapakTepucTuueckas KpuBasi BEHTHIATOPA
IIpakTuyeckasi pabora 43 V3yueHue 1IK3.1, OK3
UMIIEJaHCa CUCTEMHOIO 0JI0Ka
IpakTuyeckass padora 44 lVcnonb3oBaHue OK6 11K 3,3
HECKOJIbKUX BEHTUJISITOPOB B KOPITYCE
IIpakTnueckas padora 45 IKugkocTtHble OK4, 11K 3,3
CUCTEMBbI OXJIAXKICHHUS
IIpakTnueckas padora 46 Cucremsl OKe, TIK 3,3
OXJIQXICHHS HAa OCHOBE MoxyJel [lenbThe
IIpakTuyeckasi padora 47 Ytmimzanus I1K3.1, OK7
HeucnpaBHbIX 351ieMeHToB CBT
IIpakTnyeckas padora 48 TunoBas cucrema OK5, 11K 3.3
YTUIN3allMU HEUCIPABHBIX JIEMEHTOB
IIpakTHyeckass padora 49 Pecypco- u OK 2,4
JHEprocOeperaronue TEXHOJIOTHH OK3, IIK 3,2, IIK
33
ucnons3zoBanust CBT
JlabopaTopnas padora 1 Omnpejenenne OK 2,4
. OK3, IIK 3,2, TIK
TEXHUYECKHUX TapaMeTPOB U BO3MOKHOCTEH 13
KOMITBFOTEPHOT'O0 KOMITJICKCA 110 TeXHUYIESCKOM
JOKYMEHTaIluu
JlabopaTopnas padora 2 Vcnons3oBanue OK 2,4
OK3, IIK 3,2, TIK
Pa3IMYHBIX TPOTPaMM U METOAOB JUIS 13
JMArHOCTHKH, PEMOHTa KOMIBIOTEPHBIX CUCTEM
Y KOMILUIEKCOB
JlaboparopHass padora 3 AHTUBHUpYyCHas OK 2,4
yucTKa, KoppektupoBka pabdotel OC wum I1O, OK3, Hf; 2, IIK
ONTUMM3ALMS TPOU3BOAUTENBHOCTH OC ’
JlaGoparopnass pa6ora 4 Onrtumuzanus, OK 24
«TOHKas» HacTpO OCullO OK3, IIK 3,2, IIK
poiika, KOPPEKTHPOBKA u 33
Jlaboparopuas padora S5 JluarHocTuka OK 2,4
KOMITBIOTEPHBIX ~KOMIUIGKCOB W CHCTEM C OK3, H3K33,2, IIK
MTOMOIIIBIO0 TEXHUYECKUX CPEJICTB ’
OK 4,5

JlaGoparopHasi pa6ora 6 OcBoeHHE METOJIUKU
AJUAarHOCTUKHN HCI/ICHpaBHOCTeﬁ JUCKOBBIX
HaKOMHTENIEH pa3HbIX BHJIOB M TEXHOJIOTHH
pEMOHTa JWCKOBBIX HAKOMHUTEICH pa3HBIX
BHJIOB

TK3.1, TIK 3,2, TIK
3.3




JlaGopatopnass paGora 7 JlmarHoctuka
KOMIIJIECKCOB M C IIOMOHIBKO AHArHOCTHYCCKUX
nporpamMmm JJISL OonpcaAcCICHUA ux
paboTOCIIOCOOHOTO COCTOSTHUS

D) OK 4,5

TK3.1, TIK 3,2, TTK
3.3

IIpakTnueckas padora SO0Kommnexranus
KOMIIBIOTEPHOI'0 KOMILIEKCA, COIIACHO LIeIN
HCII0JIb30BAHUS

D) OK 4,5

IIK3.1, I1IK 3,2, TIK
33

IIpakTuyeckasi padora 51 Kontpoin
(yHKIIMOHHPOBAHUS MOYJICH KOMILJIEKCa,

2 OK 4,5

TK3.1, TIK 3,2, TIK

MOCPEIICTBOM OTCJICKHBAHUS CUCTEMHBIX, 33
JMAarHOCTHYECKUX COOOIICHUN YCTPOWCTB

KOMILJIEKCa

IIpakTuueckas padora 52 Onpenenenue 2 OK 4,5

paboTOCTIOCOOHOCTH Y3JI0B TIEpUEPUIHBIX

IK3.1, I1K 3,2, TIK

YCTPOMCTB KOMIIBIOTEPHOTO KOMILIIEKCA U 33
CBOEBPEMEHHAS UX 3aMEHA.
IIpakTuyeckas padora 53 be3omacHocTh U 2 OK 4,5

KOH(DUIEHIINATBHOCTb uH(bopMauu
(ucmonb30BaHKE aHTUBUPYCHBIX IPOrPaMM)

TK3.1, TIK 3,2, TIK
3.3

Hroro

IIpakTnuyecknx pador 106 yacos
JlabopaTopHsbIxX padot 14 yacos




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

periament Th

Hean: Pacyer noTpedHOCTH B epcoHalie.

HayunTh cTy1eHTOB onpee/ AT NOTPeOHOCTH B NMEPCOHAJIE B OPraHU3aLMU.

Hayuyuth aHaJIuM3MpoBaTh MCTOYHMKH NMOKPLITHS JOMNOJHHUTE]LHOW NMOTPeOHOCTH B
nepcoHale.
Harnsigabie mocobusi: MeToAMYecKre yKa3aHus 1o MpaKkTHIecKoi padoTe.

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

Ynep. = Tup. : Tud. , rae
Tndg. — noJie3nblid (poHT BpeMeHH PA0OTHUKA;
Tnp. — Bpems, HeoOX0aMMOe 1Jisl BbITIOJTHEHH S POU3BOACTBEHHOI IPOrpaMMBbl.

Top. = Y( NiTi + Ta. m. i. )/ K B., T1e T — KOJIMYECTBO HOMEHKJIATYPHBIX TMO3WIUA H3/ICIHA B
IPOM3BOJICTBEHHOI! ITporpamMmme.

Ni — KOJIM4eCTBO U3ACIUN 1 — 1 HOMEHKJIATYPHOU MO3UITUN

Ti — TpynoeMKOCTb Ipoliecca U3roTOBICHUS U3/ i-ii HOMEHKIIaTypHOM MO3UIUH.

TH.i. — BpeMs, HEOOXOAWMOE sl U3MEHEHHs BEIUYMHBI HE3aBEPIICHHOTO IPOU3BOJCTBA B
COOTBETCTBUH C IPOU3BOJICTBEHHBIM LINKJIOM U3EIUH 1-i1 HOMEHKIATYPHOM MO3ULIMH.

KB. — k03(ppu1rieHT BBINOIHEHNSI HOPM BPEMEHHU.

UKCIeHHOCTh TPOU3BOACTBEHHOTO TIEPCOHANIA PACCUYHMTHIBACTCS M0 HMMEIOIIUMCS HWCXOIHBIM
JAHHBIM B TaKOH MOCIEI0BATEILHOCTH.
1.0mpeneneHue TPy I0EMKOCTH TTPOU3BOICTBEHHON TPOTPAMMBI 110 H3CITUSIM:
T1=NINI1 u T2 =N2T2.
2. Ompenenenue oO0IIeH TPyIOEMKOCTH BajlOBOM MPOAYKIIMU IO Tporpamme i 000ux
15631 (217178

To6m. =NIT1 +N2 T2 + Ta.n.1 + Ta.m.2.
3. Pacuer BpeMeHHU, HEOOXOAMMOTO JIJIsl BHITTOJIHEHHS TIPOU3BOACTBEHHOM MPOTPaMMMBbI
Tnp. = To6m./Ks.
4. Onpenenenre pacyeTHONW YMCICHHOCTH IPOU3BOJICTBEHHOIO ITEPCOHANIA:
Unep. = Trop./Tud.

3amaua Ne 1.
Ha ocHOBe uWMEOIMIMXCS HMCXOAHBIX JAHHBIX HEOOXOJUMO pacCYUTaTh UHCIECHHOCTH
MPOU3BOJICTBEHHOT'O NIEPCOHANIA, UCIIOJIb3Ys METOJ] TPYAOEMKOCTH:

ITokazarenu Bug pabotsr A Bun pabotsl b
TpynoemMkocTs u3enus, 4:
N3 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 HEC3aBCPIICHHOT'O
IMPON3BOJCTBA, U

H3nenue 1 100 150
Uz nenne 2 170 120
[Inanupyemsblil IpoLeHT 104 105
BBITIOJTHEHHS HOPM, %0
[Tone3nslit hoHI BpeMEeHH 432.5 432.5

OHOI'O pa6OTHI/IKa, 9

Penrenue 3amaun
1.0npeneneHue Tpy10eMKOCTH MPOU3BOACTBEHHON MPOTrPaMMBI IO U3JETUSAM U BUIaM padoT:
st pabotel A:
T1=NIT1
T2 =N2T2
st pabotsr b:
Ot xe GopMyIIbL.
2.0npenenenue o0MIEH TPYAOEMKOCTH BaJOBOM MPOIYKIIUH IO TIPOTpamMMe ISt OOOMX H3ICTHI
¥ BUJIaM paboT:
Jist paboTsl A:
ToOmr. = N1T1 + N2T2

s pa6otsr b:

Orta xe hopmyna.
3.Pacuer BpeMeHH, HEOOXOIMMOTO JJISl BBITIOJIHEHUS IIPOU3BOJICTBEHHON TIPOTPAMMBI:
Jlnst paGoTsl A:
Tnp. = (1430/KB) = (1430x100)/104 = ?
Jnst pabotsl b:
Tnp. = (1250/KB) =(1250 x100)/105 =?
4.0mpenenenne pacyeTHON YUCIEHHOCTH TPOU3BOICTBEHHOT'O IEPCOHAIA 110 BUAAM padoT:
Jns pabotst A? lnst paboter b?
[TpuHuMaeMasi YUCIEHHOCTh IiepcoHana’?

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

Meroanyeckue yKasaHus
JUia pac uera 4YMCIEHHOCTH aJMUHHCTPATUBHO-YNPABIEHYECKOIO IE€PCOHANA 110 METOIy
Po3zenkpanna ucnonb3yercs cineayromas popmysna:

Yn. = ) (miti /T)Kups, rae
I - KOJWYECTBO BHJOB OpPraHM3AI[OHHO-YNPABICHYECKUX pPAa0OT, ONMPEACISIONNX 3arpy3Ky
MOJpa3JIeIEHUs] MU TPYIIIBI COTPYTHHKOB;

mi - cpeaHee KOJIMYECTBO ONpPENeNIEHHbIX JeHcTBHi (pacderhl, 00paboTka JTOKYMEHTOB,
MEPETOBOPHI U T.I1.) B paMKax i-To BUAa pabOT 3a YCTAaHOBIEHHBIN NIepuo (HanmpumMep, 3a roju);
ti — BpeMs1,He00X0IMMOe JIJIsl BBITTOJIHEHUSI OJTHOTO JIEUCTBUS B paMKax i-ro BHJla OpraHU3aIl[HOHHO-
yIpaBJIeHYECKUX paboT;
T — pabouee Bpemsi OJHOTO COTPYAHHKA COTJIACHO TPYAOBOMY JIOTOBOPY 3a COOTBETCTBYIOIIHI
MPOMEKYTOK KaJICHIAPHOTO BPEMEHH, IPUHSTHIN B pacuerax;
KupB — ko3 purmenT HeoOX0AMMOT0 pactpeesieHus] BpeMECHH.

[TocnenoBaTenbHOCTh pacyeTa YUCICHHOCTH IepCOHAIa:



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

2.Pacuer koadduumenta HeoOXoauMoro pacmnpexneneHus Bpemenu: KupB = (xod¢puimenr,
YYHUTHIBAIOIINI 3aTpaThl BPEMEHHU Ha JIOMOJHUTEIbHBIE pad0Thl) X (KO3 (UIIMEHT, yUUTHIBAIOIINMA
3aTpaThl BPEMEHH Ha OTIBIX COTPYIHHUKOB) X (K03(uumeHT nepepacuera sBOYHON YUCICHHOCTH B
CITHUCOYHYIO).

3.0npeneneHne pac4eTHOM YHCICHHOCTH aJIMUHUCTPATUBHO-YIIPABICHYECKOT0 IIEpCOHAIa!

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

Hcxonnbie gannbie A 3aaa4u Ne 2 npuBeneHsl B Tabnuie, a popMmysa pacyeTa YUCICHHOCTH
nepcoHana KaJpoBOM CHyXKObl M €ro NOCIEIOBATEIbHOCTh TNPUBEACHBI B METOJUYECKUX
YKa3aHUSIX.

Oprasnu3anuoHHO- KosnyecTBo pgeiicrBuii mo | Bpemsi, HeoOxoammoe s
ylpaBJieHYeCKHUe BU/IbI | BBINOJHEHUIO PadoT BBINOJIHEHHS 1€ CTBHIA, 4
padoTr

1.KagpoBoe 500 1

1€J10NPOU3BOACTBO

2.Pa3paboTka 10KYMEHTOB 3000 0,5

3.Pacyer mnorpedHocTH B | 300 3

nepcoHase

I'onoBoit poHT BpeMeHH OAHOTO COTPYAHUKA ( COTIIACHO TPYAOBOIO J1oroBopa) — 1920 u.
KoaddunmenT, yautsIBaronuii 3aTpaTsl BpeMEHH Ha JOTOJIHUTEIbHBIC paboThI, 1,3;
Koadduument, yantsiBaromuii 3aTpaThl BpeMEHH Ha OTABIX COTPYAHUKOB, - 1,12;
KoaddunuenT nepepacuera ssBOUHOM YUCIEHHOCTH B CIIUCOYHYIO — 1,1.

Pewenne 3anaun:

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

2.Pacuer ko3¢ punmenTa HEOOXOIMMOTO pacHpeieNeHHsI BpEMEHU:

KupB =?
3.0mpeneneHue pacueTHON YNCIEHHOCTH IIEPCOHANA.
BbiBoa:  4HMCIIEHHOCTb  4Yel., € Y4YeTOM JIONOJIHUTENbHOM 3arpy3kd JaHHOW TIpYIIIbI
COTPYIHHUKOB IO BBIITOJIHEHUIO CMEXHBIX 3a/1a4.
3ananue 3.Ctp. 10

Onucanue curyanuu

B nanHON cuTyauuu paccMaTpUBAIOTCS BO3MOMKHOCTH pa3iIMYHBIX HCTOYHUKOB M ITyTeH
HOKPBITUS TOTOJTHUTEILHONW OTPEOHOCTH B IEPCOHAIE.

Ilepen Tem Kak OpraHu3allid BBIMTH C TNPEAJIOKEHHEM O BaKaHCMM Ha PBIHOK Tpyla,
HE00X0/1MMO 3apaHee CPOPMUPOBATH «IUTIOCHD U «KMUHYCBD) KaX/10T0 U3 HCTOYHHUKOB.

ITocTanoBka 3agauu

Ha nepBom 3Tamne, ucroisb3ys METOJ «MO3TOBOTO LITYpMay, CIEAYET CIrpyNIUpPOBaTh OCHOBHbBIE
WCTOYHUKU TPEJIOKEHUs paboueill cuibl Ha PBIHKE TpyJda U OOCYIUTh BOIPOCHI, KacarolIHecs
KaKJ0r0 U3 HCTOUYHUKOB.

Ha BrTopom »3Tame rpynma CTyaeHTOB pa3OuBaeTcs Ha TMOATPYIIBI COOTBETCTBEHHO
c(OPMHUPOBAHHBIM HMCTOYHUKAM W JaeTcs 3aJlaHhe KaXJIoW MOATpyNIe KpaTKo OOCYIUTh U
3aIMuCcaTh «3a» U «IIPOTUB) UCIIOIb30BAaHUS KaXk/I0TO HCTOYHHKA.

Ha TperneM 3Tane paccMaTpUBalOTCS Pe3yJIbTAaThl 00CYKIECHHS KaXKAOH U3 MOATPYIIIL.

MeToanyeckue yKasaHus

Oman 1. I'pynnupoBKa MCTOYHUKOB MOKPBITHS JOMOJIHUTEIBHOM MOTPEOHOCTH B IE€pcoHale
MOJKET BBITJISIIETH CIEIYIOIINM 00pazoM:

1.00BsBIIeHUS (B JTIOOBIX CpEACTBAaX MAaCCOBOM MH(pOpMAIIHN);

2.areHcTBa (11000€ AareHTCTBO, TOCYJApCTBEHHOE WJIM 4YacTHOE, JEeATENbHOCTh KOTOPOTO
3aKJII0YAeTCsl B HAIIPABICHUHU JIIOJIeH Ha paboTy dyepe3 onpesieeHrue MOIXOASIINX KaHUIaTOB JUIs
3aIM0JIHEHUS UMEIOLUXCS BaKaHCHIA);

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



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

Bompocsl, KoTopsie ciaenyeT 00CYauTh:

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

2.Kakas pazHuIia MEXIy JaHHBIMU UCTOYHUKAMU?

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

IIpakTuyeckasi padora 2

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

TEXHUYECKOoe o0ecrmeueHue.

lle./lb.' Hay‘lI/ITBCH MMpaBUJIbHOCTHU COCTABJICHUA TEXHOJIOTMYECKON KapThbl HA TCXHUYCCKOC
06CJIY)KI/IBaHI/Ie SJICKTPUYCCKUX MAIllHUH.

MarepuanbHoe obecniedenue: MIHQoOpMaMOHHBIN U Tpe3eHTALIMOHHBIA MaTepuai, « TeXHuk
KOMIIBIOTEPHBIX CUCTEM», paboune TeTPaaH.

3ananue k padore: M3yunts MHPOPMALMOHHBIN U IPE3EHTAMOHHBINA MaTepHUal U COCTABUTh
TCXHOJIOTHYCCKYIO KapTy TCXHUYCCKOI'O O6CJIY)KI/IB3,HI/IH QJICKTPHUYCCKUX MAIIHH 110 aHAJIOT'HH.
ITopsiiok BHIOJIHEHUS PaGoOThI:

1. U3y4uTh HHCTPYKLHMIO K PAKTUYECKOU padoTe.

2. U3yunth nH(GOPMALIMOHHBIN U IPE3EHTAllMOHHbIN MaTepuall.

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

4. CocTaBUTh TEXHOJOTMYECKYIO KapTy OCHOBHBIX paboT TO 31eKTpUYEeCKUX MAaIIH.

5. CocTaBUTH OTYET.

Conep:xanue oryera:

1. Tema.

2. lemns.

3. MarepuanbHoe o0ecrieueHue.

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

Bonpocs! 1151 CAMOKOHTPOJIA:

1.B kakux OMOIHUTENBHBIX CIIydasx MPOBOJIUTCS TEXHUYECKOE O0CTYKUBAHUE DIIEKTPUUECKUX
MaIvH?

2.Y10 no3BOJISAIOT BBIIBUT MPOPUIAKTHUECKHUE UCTIBITAHUS SJIEKTPUUECKUX MAIlIiH?

3. B 3aBUCHMOCTH OT 4ero BEIOUPAIOT THII METOMMETPA JJISl U3MEPEHHs CONPOTUBIICHUS U30JIALIUU
0OMOTOK 3JIEKTPUYECKUX MAIIUH?

4. Ilepeuncante BUIbI pabOT, BXOASAIINE B €XKETHEBHOE 00CTYKUBAHNUE AJIEKTPUUECKUX MAIIIHH.

5. Ha 4ro BiusieT neperpes 3IEKTPUUECKUX MAIIMH U KaKue IpUOOPbI UCIIOIB3YIOT Il H3MEPEHUS
TeMIIepaTypbl?



IIpakTnueckas padora 3

Co31aHue TOYKH BOCCTAHOBJIEHUS CHCTEMbI
3aganue. [IpoBeputh paboty cpenactsa BocctaHoBIeHHE CHCTEMBI ITyTEM CO3JIaHUST KOHTPOJIBHOMN
TOYKH U BBITIOJTHEHHS] BOCCTAHOBIIEHUSI CUCTEMBI 10 O0Jiee paHHETO COCTOSIHUS.
ITocsien0BaTEILHOCTD BBINOJHEHHS
1. Y6eaurecsh, uto cpenctBo BoccraHoB/ieHHe cucTeMbl BKIIFOUYECHO. J1J1s ATOTO:!
1) menkHuTe MpaBoOil KHOMKOK MbIIK Ha 3Hauke KomnbroTep u BeiOepuTe myHKT CBOICTBA;
2) neperuTe 1o CChUIKE 3alMTa CUCTeMBbI U noaTBepaute aeictBus B okue UAC;
3) ybenuTech, 94TO CO3/IaHUE TOYEK BOCCTAHOBJICHHS BKIIFOUEHO IO KpaliHEeH Mepe AJisi CHCTEMHOTO
nucka (cM. puc. 8.31).
2. Co3paiiTe HOBYIO TOYKY BOCCTAHOBIICHHSI CIIEIYIOIIUM CIIOCOOOM:
1) zamyctutre mnporpamMmmy BoccTaHoBieHHMe cHCTEMBI, BHIIOIHUB ee mouck B MeHio Ilyck
unoaATBepauB nectBus B okne UAC;
2) B OSIBUBIIEMCSI OKHE MIEPEUIUTE MO CChUIKE 3alMTa CUCTEMbI;
3) B crnenywomeMm okHe (cMm. puc. 8.31) Haxmute kHonky Co3aaThb, BBeAUTE JTH000E OMUCAHUE
CO3/1aBaeMOM TOYKH, ellle pa3 MIEIKHUTE Ha KHOnke C031aTh U JOKIUTECh 3aBEPIICHHS ONEPALIUU.
3. BoinonauTe Kakue-1u0o IeUCTBUS HAa KOMITBIOTEpE, HAIIPUMED:
1) usmenute HacTpoiiku Padodero crosa u [lanenu 3agau (cMm. ypok 2.3);
2) co3mailTe HECKOJIbKO PHUCYHKOB WM TEKCTOBBIX JTOKYMEHTOB W COXPAaHHTE HX B
nanky JloKyMeHThI;
3) ycraHoBUTE 1000 HEOOBIITYIO IPOTPAMMY H MPOBEPHTE €€ padboTy (CM. ypok 4.1).
4. BoInoHUTE BOCCTAHOBJICHUE CUCTEMBI JI0 paHee CO3/1aHHOM KOHTPOJIbHOU TOUKH:
1) 3amyctute mnporpammy BoccTaHoBieHHMe cHCTeMbI C TOMOIIbI0 Moucka B MeHMo Ilyck
MIIOJITBEpUTE 3aIycK rporpammsel B okHe UAC;
2) B okHe BoccranoBienne cucrembl (cM. puc. 8.32) yCTaHOBUTE TMEpPEKIIOYATeNlb B
noyioxxeHrue Bel0OpaTh APYryio TOUKY BOCCTAHOBJIEHUS 1 HAKMHUTE KHOTIKY Jlasiee;
3) B cienyromeM okHe (cM. puc. 8.33) BeiOepuTe CO3AaHHYIO TOUKY U LIEJIKHUTE Ha KHonke [laJiee;
4) st Hayaa BOCCTAHOBJICHUS e€lle pa3 HaxxmuTe KHOMKY /lasnee u 3atem ['oToBO; moareepaute
JIEMCTBUSI B MOSIBUBIIEMCS] TUAJIOTOBOM OKHE U JIOXKJMTECHh 3aBEPIIEHUS BCEX ONEpaluid, a TaKxKe
ABTOMATUYECKOM Nepe3arpy3Ku KOMITbIOTEPA.
5. I[IpoBepbTe, COXpAHUINCH JTU U3MEHEHUS, BHECEHHBIE MOCIIE CO3AaHUsI KOHTPOJIbHOM TOUKH:
* JUT1 BCEX CUCTEMHBIX HACTPOEK JOJIKHBI YCTAHOBUTHCS MPEKHUE 3HAUCHHUS;
* BOCCTAaHOBJICHHE CHCTEMBI HE JJOJIKHO 3aTPOHYTH JOKYMEHTHI JTFOOBIX THUIIOB;
* IporpaMma, YCTaHOBJICHHAS MT03)Ke KOHTPOJIBHON TOUKH, TOJDKHA OBITH YaJICHA.

IIpakTnyeckas padora 4

I/I3yquI/Ie NnmporpaMmbl TECTUPOBAHUS H BOCCTAHOBJICHHUSA

Lear pabGorbl. I3yuenue kiaccMpUKaUKU CEPBUCHOIO MPOTPAMMHOIO  00OecredeHus;
UCIIOJIb30BaHUE aHTUBUPYCHOTO MIPOTPAMMHOT0 obecrieueH st pu paboTe ¢ KOMITBIOTEPOM.

ILnan
1) M3yuuTh TEOpETUUECKUE OCHOBBI
2) BBINONIHUTH TECTUPOBAHUE CHEMHBIX HOCUTEJEH U JTOKAJIBHBIX AUCKOB KOMIIBIOTEpPA HA
HaJIN4Me KOMIIbIOTEPHBIX BUPYCOB
3) OTBETUTH HA KOHTPOJILHBIE BOIIPOCHI



Kpartkue cBenenust

CepBucHoe mporpaMMHOe OOecredyeHHue - MPOrpaMMbl U MPOrPaMMHBIE KOMILIEKCHI,
KOTOPBIE PaCIIUPSIOT BO3MOXKHOCTH 0a30BOr0 IMPOTrpaMMHOTO 0OECreueHus] U OPraHu3ylT Oojee
yI0OHYIO cpely paboThl MOIb30BATENIS. 910 Habop CEpBHCHBIX, JIOTIOTHUTEIBHO

YCTaHABIMBAEMBIX IPOTPaMM, KOTOPBIE MOXHO KIacCU(UIUPOBATh TO (PYHKIHOHATHBHOMY
NPU3HAKY CIICIYIOIUM 00pa3oMm:
e JpaifBephl crielu(PUUECKUX U CIICIUATBHBIX YCTPOUCTB (T€, KOTOPHIC HE TIOCTABIISIOTCS B
coctaBe OC);
® [IPOrpamMMbl TUArHOCTUKU PabOTOCIIOCOOHOCTH KOMITBIOTEPA;
® AHTHBHPYCHBIC MPOTrPAMMBI, 00ECIICYMBAIOIIUE 3AIIUTY KOMITBIOTEPa, OOHAPYKEHHE U
BOCCTaHOBJICHHE 3aPaXCHHBIX (DaiiiioB;
® MPOrpaMMbl OOCITYKHBAHUS JUCKOB, 00ECIIEYMBAIOIINE ITPOBEPKY Ka4eCTBA MMOBEPXHOCTH

MarHUTHOTO JIUCKA, KOHTPOJIb COXPAaHHOCTHU (halJIOBOYM CHCTEMbI Ha JIOTHYECKOM U

(bU3NIECKOil YPOBHSIX, COKATHE JUCKOB, CO3JJaHUE CTPAXOBBIX KOMHA JHCKOB,

pe3epBUPOBAaHNE JAHHBIX HA BHEIIHUX HOCUTEIISX U JIp.;

® [IpPOrpamMMbl APXUBUPOBAHUS JTAHHBIX, KOTOPhIE 00ECIICYMBAIOT MIPOIIECC CHKATHUS
uHpopManuu B (aiiiax ¢ UelIbl0 YMEHbIICHUS 00beMa IaMSTH JIJIsl €€ XPaHCHUS;
® [POrpaMMbI OOCITY)KHBaHUS CETH.

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

Bpenonocnass mporpamMmma — KOMIIBIOTEpHAs TIporpamMma WJIH TIEPEHOCHON KO,
npelHa3HaYeHHBIN I peanu3aluy yrpo3 uHpopManuu, XpaHsmieics B KOMIIBIOTEPHOU CHUCTEME,
aU0O0 IS CKPBITOTO HEIEJICBOTO HCIIOIB30BAHMS PECYPCOB CHCTEMBI, TUOO WHOTO BO3JICHCTBUS,
MPEMSITCTBYIONIETO  HOPMajdbHOMY  (DYHKIIMOHUPOBAHUIO  KOMIBIOTEpHOW  cuctembl. K
BPEIOHOCHOMY MPOTPAMMHOMY O0OECTICUCHUIO OTHOCSATCS CETEBBIC YEPBH, KJIACCHICCKHUE (haillIoBbIC
BUPYCHI, TPOSIHCKUE MPOTPaMMBbI, XaKepCKHUe YTHIUTHI M MPOYHME MPOTpaMMbl, HAHOCSIIUE BPE
KOMITBIOTEPY, Ha KOTOPOM OHU 3aITyCKAIOTCs Ha BBIMOJIHCHHE, WIIA APYTUM KOMITBIOTEPAM B CETH.

HezaBucumo ot THmna, BpeJOHOCHBIE IPOTPaMMBbI CITIOCOOHBI HAHOCUTH 3HAYUTENbHBIH
yiiep0, peanusys Jo0bie YIrpo3bl HHPOpMAIUU — YIpo3bl HApYIIEHUS 1IETOCTHOCTH,
KOH(UICHIIMATFHOCTH, TOCTYITHOCTH.

1. CereBble yepBu. K JaHHOH KaTErOpHH OTHOCATCS TIPOTPAMMBI, PACIIPOCTPAHSIOIINE CBOU
KOIUU TI0 JIOKAJbHBIM W/UJIH TJI00ABHBIM CETSM C LETBIO:

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

J171s CBOETO pacpoCTpaHEHHUs CETEBbIC YEPBU UCIONB3YIOT Pa3HOOOPA3HBIE KOMITBIOTEPHBIE
¥ MOOWJTBHBIE CETH: JICKTPOHHYIO MTOUTY, CHCTEMBI 00MEHa MTHOBEHHBIMH COOOIICHUSIMH,
daitnooomennsie (P2P) u IRC-cetn, LAN, cetu 0OMeHa JaHHBIMU MEXKTY MOOHILHBIMH
ycTpoiicTBamu (TesneoHaMu, KapMaHHBIMH KOMITbIOTEpAMH) U T. JI.

HekoTopsie yepBu 001a/1a0T CBOMCTBAMU IPYTUX PA3HOBUIAHOCTEN BPEJOHOCHOTO
POrpaMMHOTO oOecrieueHus. Hampumep, HEKOTOpBIC YePBHU COJIEPIKAT TPOSTHCKUE (YHKITUH HITH
CIIOCOOHBI 3apakaTh BHIMOIHIEMbIE (ailyibl Ha TOKAIBLHOM JIUCKE, T. €. UMEIOT CBOMCTBO TPOSIHCKOMH
MIPOTPaMMBbI H/HITH KOMITBIOTEPHOTO BUpYCAa.

2. Knaccnueckne KoMnblOTepHbIe BUPYChl. K TaHHON KaTeropuu OTHOCSATCS IPOTPaAMMBI,
pacpoCTPaHSIONINE CBOW KOTHH 10 PECypcaM JIOKATHHOTO KOMITBIOTEPA C IENbIO:

v MOCIIEAYIOIIETO 3aMycKa CBOETO KOJa MPU KaKUX-JIUO0O0 JEHCTBUSIX MOJIb30BATENS;

v TaNbHEHIIIETO BHEPEHUS B APYTHE PECYPChl KOMITbIOTEpA.

B oTnnume ot uepBeil, BUPYCHl HE UCIIOJIB3YIOT CETEBBIX CEPBHUCOB JJIsI MPOHUKHOBEHUS HA
JIpyrue KoMibroTepsl. Konus Bupyca nomanaet Ha yiaaéHHbIE KOMIBIOTEPHI TOJBKO B TOM CITydYae,



€CIIM 3apaXCHHBIH 00BEKT M0 KaKUM-THO00 HE 3aBUCSIIUM OT (PYHKI[HOHAJIA BUPYCa IPUIHMHAM
OKa3bIBAETCSI aKTUBU3MPOBAHHBIM Ha APYroM KOMIIBIOTEPE, HAIlPHUMeEP:

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

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

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

3. TposinckHe porpaMmbl. B 1aHHYI0 KaTeropuio BXOJAT IPOrpaMMbl, OCYILLECTBIISIFOIINE
pas3JInYHble HECAaHKIIMOHMPOBAHHBIE NIOJIb30BATENEM ACUCTBU: cOOp MH(OpMAIMK U ee Iiepeaayy
37I0YMBIIIICHHUKY, €€ pa3pyLIeHHEe WIN 3JJ0HAMEPEHHYIO MOAU(DUKALINIO, HAPYIIEHUE
paboTOCTIOCOOHOCTH KOMIBIOTEPA, NCIIOIB30BAHUE PECYPCOB KOMITBIOTEPA B HEOIArOBUIHBIX
LEJIsX.

OTnenbHbIE KATETOPUU TPOSHCKUX MPOTPAaMM HAaHOCAT YIIEpO yJaleHHbIM KOMITBIOTEpaM U
ceTsM, He HapyIlas paboTOCIIOCOOHOCTh 3apakeHHOI'0 KOMITbIOTEpa (HallpuMep, TPOSIHCKHE
IIPOrpaMMbl, pa3paOOTaHHbIE 111 MaCCUPOBaHHbIX DoS-aTak Ha yAal€HHbIE PECYPCHI CETH).

4. Xakepckue YTHJIMTBI U [IpOYKE BPEJOHOCHBIE TporpaMMbl. K JaHHOM KaTeropuu OTHOCATCS:

v/ YTWJIUTBI aBTOMATH3AIWH CO3/IaHUS] BAPYCOB, YEPBEH U TPOSHCKUX MIPOrpaMM (KOHCTPYKTODHI);
v’ mporpamMMmHbie GHOIHOTEKH, pa3paboTaHHbIe IS co3Aanus BpenonocHoro I10;

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

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

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

v/ Tpoume MPOorpaMMbl, TEM WM HHBIM CIIOCOOOM HAMEPEHHO HAHOCSIIHUE PSMON HITH
KOCBEHHBIN yIep0 TaHHOMY WIIN yJAJIEHHBIM KOMITBIOTEPAM.

Pytkut (Rootkit) - mporpamma unu Habop MporpaMm, UCHOIB3YIOIINX TEXHOJIOTHH
COKPBITHSI CHCTEMHBIX 00BEKTOB ((pailyioB, mpoiieccoB, ApaiiBEpPOB, CEPBUCOB, KIIIOUEH peecTpa,
OTKPBITHIX MIOPTOB, COEAUHEHUH U ITp.) MOCPEACTBOM 00X0/1a MEXaHU3MOB CHCTEMBI.

B cucreme Windows 1o TepMHHOM PYTKUT IPUHATO CYUTATH IPOTPAMMY, KOTOPast
BHE/IPSIETCS B CHCTEMY U I€PEeXBaThIBAET CUCTEMHBbIE (DYHKIIMH, WM IIPOU3BOIUT 3aMEHY
cucteMHbIx Oubnmotek. [lepexsar u monudukanus Hu3KoypoBHeBbIX APl QyHKIMIT B mepByr0
ouepesib MO3BOJISET TaKOM MporpaMme JOCTaTOYHO KaueCTBEHHO MAaCKUPOBATh CBOE NMPHCYTCTBUE B
CUCTEMe, 3alluIlas ee 0T 0OHapyXeHHs Mojb3oBaTeneM U antusupycHbM 110. Kpome Toro,
MHOT'HE PYTKUTBI MOT'YT MaCKUPOBaTh IPUCYTCTBHUE B CUCTEME JFOOBIX ONMCAHHBIX B €T0
KOH(UTypaluy MpoLeccoB, Marnok 1 ¢ailyioB Ha 1UcKe, KIo4yel B peectpe. MHOTHE pyTKUTHI
YCTaHaBJIMBAIOT B CUCTEMY CBOU JipaiiBepbl U CEPBUCHI (OHU €CTECTBEHHO TAKIKE SIBJISIOTCS
«HEBUIMMBIMHE).

B nocnennee Bpemst yrpo3a pyTKUTOB CTaHOBHUTCS Bce 0ojiee akTyalbHOH, T.K.
pa3paboTUMKK BUPYCOB, TPOSHCKUX MPOTPaMM U HIMHOHCKOTO IPOrpaMMHOT0 00ecrieueHust
HAUYMHAIOT BCTPAUBATh PYTKUT-TEXHOJOTHH B CBOU BPEOHOCHBIE ITporpamMmbl. OHUM U3
KJIACCHYECKUX IIPUMEPOB MOXKET CIIYKHUTh TpOstHCKasi mporpamma Trojan-Spy.Win32.Qukart,
KOTOpasi MaCKMUPYET CBOE MPUCYTCTBUE B CUCTEME TP MOMOIIH PYTKUT-TexHonoruu. Ee RootKit-
MexaHu3M npekpacHo padoraetr B Windows 95, 98, ME, 2000 u XP.

CoBpeMeHHbIE aHTUBUPYCHBIE IPOTPaMMbl 00€CTIEUNBAIOT KOMIUIEKCHYIO 3aIIUTY
IPOTPaMM U JIaHHBIX Ha KOMITBIOTEPE OT BCEX THITOB BPEAOHOCHBIX IMMPOTPAMM U METO/IOB MX
POHUKHOBEHUS Ha KommbioTep (MHTepHeT, ToKanbHas ceTh, 3JEKTPOHHAS M0YTa, ChEMHbIE
HOCUTEIN UH(OpMaLK). BoTbIIMHCTBO aHTUBUPYCHBIX MPOTpaMM codeTaeT B ce0e G yHKIUU
MOCTOSIHHOM 3alUThI (AHTUBUPYCHBIN MOHUTOP) U (DYHKIIMHU 3aIIUTHI IO TPEOOBAHUIO
MOJIH30BaTENs (AHTUBUPYCHBIN CKaHED).

MeskceTeBo# 3KpaH — 3TO MPOrpaMMa, YCTaHOBIIEHHAs! Ha MOJIb30BaTEIbCKOM KOMITBIOTEpE
U MpeIHa3HA4YEHHas JUIsl 3alUThl OT HECAaHKI[MOHUPOBAHHOI'O JOCTYIA K KOMIIbIoTepy. [pyroe
pacrpocTpaHEeHHOE Ha3BaHUE CETEBOTO HKpaHa — (QaiiepBoi OT aHrIuiickoro TepmuHa firewall.
WNHorna ceTeBoi hKpaH HA3BIBAIOT elle OpaHaMay3poM (HeM. brandmauer) — 3T0 HEMEIKHA
sKkBUBANEHT cioBa firewall. OcHOBHas 3a7aua ceTEBOro FKpaHa — He MPOMYCKaTh ((PUIBTPOBATH)



M.

MAKEeThI, HE TIOXOSAIINE TIOJT KpUTEPUH, ONIPEIeIEHHBIE B KOHPUTYpAIlUU CETEBOTO DKpaHa.
MesxceTeBoM SKpaH MO3BOJISECT:

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

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

IHopsinok paGoTbl
1) 3amyCTUTH Ha BBHINOJIHEHUE aHTUBUPYCHYIO IIPOTPAMMY.
2) 3amycTuTh OOHOBJICHHE 3 KOHTEKCTHOTO MEHIO.
3) BbINOJHUTE TPOBEPKY CHEMHOTO HOCUTEJIA.
4) BbINOIHUTH POBEPKY JIOKATBHOTO JUCKA.
5) Oruer 0 paboTe aHTUBUPYCHOH COAEPKUT MH(OPMALIHIO O pe3yJbTaTax MPOBEPKU.

KoHTpoJibHBIE BOIPOCHI
OcHoBHast YacTh

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

N AE W=

JomoJTHUTEIbHAS YACTh
8. KaxkoBsl xapakTepHble 0COOEHHOCTH KOMIIBIOTEPHBIX BUPYCOB KaK THIIA BPEIOHOCHBIX
nporpamm?
9. Kakue cymecTByIOT TUIIBI KOMITBIOTEPHBIX BUPYCOB?
10. Kak cereBble uepBH NPOHUKAIOT HA KOMIIBIOTEP?
11. Kakue Bpe1oHOCHBIE 1€HCTBUS BBIIOIHSIOT TPOSHCKUE IPOrpaMMBbl?
12. Kakuie TUIIBI XaKepCKUX aTaK U METOBI 3aLUThI OT HUX CYIIECTBYIOT?
13. K kakoMy TUITy Bp€JOHOCHBIX IIPOIPaMM OTHOCSITCS PYTKHUTHI?
14. TlpuBenuTe KiI1accU(PpUKALNIO aHTUBUPYCHBIX Mporpamm. [IpuBeaure npumepsl.

IIpakTnueckas padora S TectupoBaHue NpPorpaMMoil TeCTUPOBAHMS U
BOCCTAHOBJICHUS

[lesb: M3y4UTH Cpely IpOrpaMMHUpOBaHus Ha puMepe Qbasic, 0TpaboTaTh HABBIKH BEIYUCIICHHUS
apru(MeTHYECKUX BhIpaXeHH B Qbasic, HAyYUThCS COCTABIATH MPOCTEHIINE IPOrpaMMBbl IMHEHHON

CTPYKTYPBI;

3ajaua: cocraBieHre IpOrpaMm JUHEHHON CTPYKTYpHI Ha si3bike Qbasic
OcHaneHue: - peKOMeH1yeMble HHPOPMAIIOHHbIE HCTOYHUKHI: KOHCIIEKT JICKLIUH

XO/[ PABOTBI:

[IpounTats ycnoBus 3agauu

OmnpenenuTts UCXOAHBIE AaHHBIE U PE3YIIBTAT

[IpounTars Kparkue Teopernyeckye CBEJICHUs AJIsl BOCIIOJIHEHUS JaHHBIX y ce0s B IaMATH
[octpouts 610K-CXEMY

Hanwucats nporpaMmy Ha aqropuTMuueckoM si3bike Qbasic




—

Teopemuueckue ceedenus:

OcHoBHbBIE MOHATHA A3bIKA Qbasic
IIporpamma — 310 popma peaCcTaBIeHUS aNTOPUTMA JIJIS1 HICTIOTHEHUS €T0 MaIlIHOM.
IIon s3bikoM nporpammupoBanus (A1) mOHUMAIOT COBOKYITHOCTh CPEJICTB U IPABUII IPEACTABICHUS
aJropuTMa B BHJIE, IPUEMIIEMOM JISI KOMITBIOTEPA.
Komanp! Ha s13bIKE IPOTPaMMHUPOBAHUS HA3BIBAKOTCS ONEPaTOpaMu
Uro0s! HauaTh paboTy ¢ QBasic, Hamo 3amycTuTh mporpammy QBasic.exe.
[Mocne 3anmycka QBasic Ha 3kpaHe MOSABUTCS OKHO:
[Mocne HamucaHUs MPOTPaMMBI, YTOOBI €€ MPOCMOTPETh, HAJIO HAXKaTh KiaBuiny F35. nporpamMmMa Oyaer
WCIIOJTHEHA B CIIy4ae OTCYTCTBUS CHHTaKCHUECKUX ommOoK. [Ipu normycke ommoOky mocie 3amycka
MPOrpaMMBbI Ha 3KpaHe MOSBUTCS OKHO ¢ coo0meHneM 06 ommnoke. MoxHO BBIOpaTh KHONIKY Cnpaeka,
YTOOBI OJTYYUTh HHGOPMAIIUIO O JOMYIICHHOHN omrOKe, JTn0o Haxats kiasuiny Enter unuEsc. [locne
OCYIIECTBIISIETCSI BO3BpPAT B OKHO PEIaKTHPOBAHUS, TJe Kypcop Oy/IeT HaXOIUThCS B TOM MECTe, I/ie ObLia
norrymieHa ommoka. [locne ucmpapiieHus ommOOK MOXHO 3aITyCTUTh MPOTPAMMY C MECTa, T/Ie OHa
npepBanack— F5, 3amyctuth nporpammy cHauana— Shift+F5. naxxatuem kinaBuiu Alt ocyrecTBisieTcs

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

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

Ha PYCCKHI SI3BIK
NpeaHa3HaYeHO
paBoe
COueTaHue
knasuil Ctri+Sh
ift, na
AHTIIMHACKUN—
JIEBOE
coueTaHue
knasui Ctri+Sh

4
nneciate Andasut QBasic

Microsoft <R} QuickBASIC 4.50 <C> Copyright Microsoft Corporation, 1985-1988 0—06'3%
[ofS10])

CJICYIOIINE CUMBOJIBL:
3aryiaBHbIC OYKBBI JIATHHCKOTO an(aBuTa;

apaOckue 1udpsi;

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

3HAKW apuPMETHUECKUX omeparuii: +, -, *, / (nenenne),  (Bo3BeZcHHE B CTEIICHB), \ (JIeTIeHIE HAIIEIO),
«MO/l» (meneHue Mo MOIYIIO);

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

Ecnu Heo0X0IMMO BBIYHCIINTE 3HAYCHUE apHU(PMETHUECKOTO BBIPAKECHHUS WITH HECKOJIBKIX apU(PMETHIECKUX
BBIP@XEHHIA, TO HEOOSI3aTENbHO COCTABIATEH MporpaMMy. MoKHO HCIoNb30BaTh DBM B pexxnme
HEINOCPEICTBEHHOIO CUETa.

J1st 3TOrO HE HYXKHO JIe7aTh HUKAKUX CIIENHAIBHBIX IEPEX00B, TOTOMY YTO MpH BKI0YeHnH OBM
HAaxOJIUTCS B 3TOM PEXUME.

it TOro yTOOBI MPOM3BECTH BBIYMCIICHUS, JOCTaTOUHO Tociie onepatopa PRINT naOpats HyKHOE
BBIPAJKEHUE.

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

npumep: HaxoxaeHue 3HaYCHHUS apu(PMETHUSCKOTO BhIPAKCHHUS
CIIeIYIOIIUM 00pa3oM—

PRINT 23*456-12/35+ SQR(56)
[Mocne 3amycka mporpaMMbl Ha HCITOJIHEHHE HaXXaTheM KiIaBUIIU FS Oyer momydeHo 3HaYeHHEe JaHHOTO
apudmernyeckoro Beipaxkenus: 10495.14.
Omepatop PRINT B QBasic nmpegna3zHayeH i BEIBOIA JaHHBIX Ha 3KpaH. Ecim mocie
onepatopa PRINT B3sTh m00YI0 MOCIEAOBATEIIEHOCTh CUMBOJIOB B KABBIYKH, TO 3Ta IMOCJICI0BATCIHHOCTh H

OymeT BeIBEZICHA HA DKPaH.

3AJAHUSA K IPAKTUYECKOM PABOTE:




3ananne Nel. Harmmcats mporpamMmy, KOTopas BeIBeneT Ha 3kpaH Bamm ®UO u agpec MECTOXKHUTEITLCTBA.
3aganne Ne2. Hanncate nporpaMmy BBIYMCIIEHUS BBIPa)KEHUS:

os’ &+ otgdx pH =2

3ananne Ne3. OTBeTHTHh HA BONPOCHI:

Yro Takoe mporpamma?

YTo Ha3bIBaeTCs ONEepaTopom?

Kak ocymecTBisieTcss mpocMOTp pe3yiibTara
nporpamMmel B Qbasic?

Hns uero npeanasnauen oneparop INPUT B
Qbasic?

Kak Haiitu 3Ha4eHne aprupMeTHIecKoro
BeIpaskeHus B Qbasic?

3aganue Ned. [IpotectupoBats nporpammy aist 3agadu Nel u 3ammcaTh CBOM TaHHBIC B TaOIUILY:

3HaueHUs MepEMEHHOM X | 3HavyeHus: yHKIMH Y |

3anganue NeS. [IporectupoBats nporpammy ais 3agadd Ne2 U 3anucath CBOM JaHHbIE B TaONHUILY:

3HaueHUs MEPEMEHHOH X | 3HavyeHus: yHKIMH Y |

3aganue Ne6. OTBeTHTH Ha BONPOCHI:

Kakas nporpamma Hasbieaercs JJMHEMHOM?

Vikaxure oomuii Bun JUHEMHOW CTPYKTYPhI
B Qbasic?

VYKaxxuTe ycIoBHOE 0003HaUeHUE OJIOK-CXEMBI
JMHEWHOHN CTPYKTYpBI

VYKaxuTe OCHOBHBIE ONEPaTOpPhI IMHEHHON
CTPYKTYpPHI

3aganue Ne7. CnesaTs BHIBOJ O MPoAeIaHHOIl padoTe.

Pe3yJIBTaT JeATCJIbHOCTH: 6HOK-CXeMa, nporpaMmma

Kputepun onenkn:
«5» - CTaBUTHCS 3a MPABUIHHOE BHIMIOJHEHNE BCEX MPAKTUYECKUX 3adaHnii(6 3amaHnii)
«4» - CTaBUTHCS 3a IPABUIBHOE BBIIOJHEHNE BCEX IIPAKTUUECKUX 3a7aHuil, HO C HEOOJIBIIMMU OIINOKaMHU




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

IIpakTuyeckas padora 6-7

HNHcTanasnus ¥ HACTPOMKA AaHTUBUPYCHOM nporpamMmbl. Anarnocruka

padoTOCIOCOOHOCTH KOMIIBIOTEPA
Uenb 3aHATUA: U3yunTb KaaccupMKaumio BUPYCOB, CMOCODObl MX pacnpocTpaHeHus, cnocobbl 6opbbbl C
HUMMU; U3YYUTb KNAacCUPUKALMIO M HA3HAYEHME aHTUBMPYCHbIX MPOrpPamm.

TeopeTnueckne 0OCHOBBI PadOTHI:
Hanbornee 3amuiieHHbI KOMITBIOTEP — 3TO TOT KOMITBIOTEP, KOTOPBIH OTKIIIOUEH OT CETH M 3alepT
B cerd.
IlonsiTHe BUpYyca.

OdunuanbHOE MOSBICHUE MIEPBOTO KOMITBIOTEPHOTO BUpyca gatupyerca 1981 romom, 3agoaro
10 BbIxoja nepBoi Bepcuum Microsoft Windows. OToT BHpyc, 3aMacKUpPOBAHHBIA 1OJ
KOMIIBIOTEPHYIO UTPY, aTakoBall HauOoliee MOMYJSPHBIN KOMIIbIOTEp TOro BpemeHu — Apple 1L
Pacrnipoctpansiiics oH ¢ yepenaiibell CKOPOCThIO (C ITOMOLIBIO JTUCKET).

CornacHo mojicyeTaM JKCHEpTOB, 00beM malware (0OLIENpHUHITOE Ha3BaHUE BCEX BHJIOB
BPEJOHOCHBIX MporpaMM) Bo3pacTtaeT Oonee ueM Ha 15 % B roa. CoryiacHO JaHHBIM KOMIAHUU
Sophos, pazpaboTurika aHTUBUPYCHBIX MIPOTPAMM, KaK/blid I€Hb MOSBISIOTCS MpuUMepHO 30 HOBBIX
BHUPYCOB, a MTepeUeHb aKTUBHBIX BUPYCOB TOMOIHsIETCs 10 ThIC. HOBBIX HANMEHOBAHUH B T'O/I.

Bupyc — »TO yacTh mporpaMMHOTO KOJAa, KOTOpas THPAXHUPYeTcs MyTeM I00aBJICHUS B
JIpyroi o0bEeKT, 0OBIYHO HE3aMETHO U 0e3 pa3pelleHus MoIb30BaTeNs.

Berpeua kommnbroTepa ¢ BUPYCOM BIIEYET HECKOJIBKO MOCIEICTBUH.
* [TostBiieHMEe HEOOBIYHBIX CUCTEMHBIX COOOIIIEHUH.

* McueznoBeHue (ailioB Wik yBeTUYCHHUE UX PA3MEPOB.

* 3ameieHue pabOThl CUCTEMBI.

* BHe3anHbIi HEJOCTATOK TMCKOBOTO MPOCTPAHCTBA.

* JIuCk CTAaHOBHTCS HEJOCTYITHBIM.

Kiaccudukanusi BUpycoB.

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

Bupycel Moryt 3apaxaTh MporpaMMHble (aiibl, JIOKYMEHTHl (TaKk Ha3bIBacMbIe
MaKpOBHPYCHI) W (haliIoBBIE M JTUCKOBBIC CTPYKTYPBI HU3KOTO YPOBHS, TaKWe KaK 3arpy304HbII
cekTop wiu Tabnmuna pasmenieHus QaitnoB (Boot — Bupychr). DaiiioBble BUPYCHI 3apa)KaroT
UCTIOJTHUMBIC (haiiibl, HMILIAHTHPYSI B HUX OMACHBIM KOJ. BUPYCBHl MOTYT aKTHBHU3WPOBATHCS MPHU
3amycke MH()UIMPOBAHHON MPOTPaMMBI, TaKKe€ OHH MOTYT MOCTOSHHO HaXOJUTHCS B MaMATH U
3apakaTh OTKPBIBAEMbIE TOJIb30BaTeNIeM (ailiibl WM co37aBaTh cBou coOcTBeHHBIE. Korma Bupyc
MPOHUKAET B KOMIIBIOTEP, Ha KOTOPOM yCTaHOBJIEHa cucTtemMa Windows, OH MOXET H3MEHSTh
3HAYEHUs] B CUCTEMHOM pPEecTpe, 3amemarb co0oil cucTteMHble (haiiiibl M BHEAPSATHCS B TIOYTOBYIO
nporpaMMy ¢ IIeNbI0 JalbHEWIero pasMHOkeHus (depBu). CeTeBble BUPYCHI OOUTAIOT B
OTIEPATUBHOM MaMATH KOMITBIOTEPOB U HE KOIMPYIOT ceOsl Ha HOCHTEIH NaHHBIX. OHM OOWTAaOT B
CeTH, KOTJa XOTs Obl OJIMH KOMITBIOTEp BKJIIOYEH, MO3TOMY HE OIMACHBI AJI WHIWBUIYaIbHOTO
noJsib3oBarens. Bupyc He 00s13aTesIbHO MpecTaBiIsieT co00i OTAENbHYIO NMPOrpaMMy M HE Bceraa
SIBIISIETCS. IECTPYKTUBHBIM TI0 CBOCH CYTH, BCE 3aBHCUT OT €r0 KOHKPETHOU Pa3HOBUIAHOCTU. XOTS
OCHOBHYIO YIrpo3y JMJid TIOJb30BaTeleld MPEACTABIAIOT HMEHHO KOMIBIOTEPHbBIE BUPYCHI,
CYIIECTBYET HECKOJIbKO BUJIOB BPEIOHOCHBIX IPOTPAMM:

TposHCKUY KOHb MPEACTABISAET CO00M KOMIBIOTEPHYIO MPOTrpaMMy, KOTOpask MaCKHPYETCs
WIH CKPBIBAETCS B 4acTH mporpammbl. HekoTopsie popMbl TPOSHCKHX KOHEH MOTYT OBITH 3ampo-
rpaMMHUPOBAHbI Ha CAMOpPa3pyIICHUE U HE OCTAaBJISIOT HUKAKUX CJIEJIOB, KpOME MPUUYNHEHHBIX UMU




paspyuieHuii. Hekoropble Xakepbl HCHONB3YIOT TPOSHCKUX KOHEH [UIS IOJIY4YEHUs I[aposie u
OTCBUIKM MX o0OpaTHO Xakepy. Kpome Toro, oHM MOTryT HCIIOJIB30BaThci Uil OaHKOBCKUX
MOILIEHHUYECTB, KOI'/1a HEOOJIbIINE CYMMbI JCHET CHUMAIOTCS C 3aKOHHBIX CUETOB M MEPEAAIOTCS Ha
CEKPETHBIN CYET.

YepBu npeacTaBiIsioT co00il mporpaMmbl, KOTOPIE Pa3pyIlalOT KOMIBIOTEPHYIO CHCTEMY.
OHM MOT'YT NPOHUKATh B IPOrpaMMbl OOpaOOTKM AAHHBIX U MOAMEHATh WIM pa3pyllaTh JaHHbIE.
Kak BHpYCBI, OHU MOTYT NPHYUHSATH OOJBIINE Pa3pyLICHHs, €CIH UX HE OOHAPYKHUTH BOBPEMS.
HamHoro mnpome JIUMKBUAMPOBATH YEPBS WIM TPOSHCKOTO KOHS, €CIM CYIIECTBYET TOJIBKO
€IMHCTBEHHAs KOIUS IPOrPaMMBbl-pa3pyLIUTENs.

Jlornueckue 60MOBI TOJOOHBI MPOTPaMMaM, UCIOIB3YEMBIM JIsl TPOSIHCKUX KoHel. OHaKo
Joruyeckue 60MObI UMEIOT TaliMep, KOTOPBIN B3phIBAET UX B 3a/laHHYIO JaTy U Bpems. Hanpuwmep,
Bupyc Michelangelo umeer Tpurrep, ycTaHOBJIEHHBIN Ha I€Hb POKICHUS 3HAMEHUTOIO XY10KHHUKA
Muxkenanmxkeno — 6 mapra. Jlornueckre 60MObI HaCTO MCIIOJIb3YHOTCSI HEJOBOJIBHBIMHU CIIYKaIllUMH,
KOTOpBIE MOTYT YCTAHOBUTh HMX Ha AaKTHUBALMIO IIOCIE TOTO, KaK OHM OCTaBSIT KOMIIAHMIO.
Hanpumep, sornueckas 6omMba MOXKET «B30pPBAThCS», KOTAA UMS 3TOTO CIIYKAIIEro MCKIHYaeTCs
U3 TUIATEXXKHOW BeZOMOCTH. braromapst BCTpOGHHOMY MEXaHHM3MY 3aJI€PKKH, JIOTUYECKHE OOMOBI
AaKTUBHO HCIOJB3YIOTCS s IIaHTaxa. Hampumep, IIAHTaKUCT MOXKET IOCHAaTh COOOLICHHE,
roBOpsIll€e, YTO €ciau €My OyJeT BblIUIaueHa OIpeiesieHHas CyMMa JEHEr, OH IPEJOCTaBUT
MHCTPYKLHUIO JJIs1 OTKJIFOUEHUS JIOTUYECKOH O0MOBI.

CMeniaHHble KOJBI TMPEACTABIAIOT CO00M HOBBIM KJIacC U3OIIPEHHBIX BPEJOHOCHBIX
IporpaMM, KOTOpbIE COYETalOT B ce0e XapaKTEepUCTUKH BHPYCOB, YE€pPBEH M O€usi, UTO MO3BOJIIET
3JIOYMBIIIICHHUKY OCYIIECTBUTh 0C000 A(PQeKTHBHYIO araky. B orimume oT OONbIIMHCTBA
JIOMOPOILEHHBIX BUPYCOB, KOTOpBIE PACHPOCTPAHIIOTCS Oylarofapsi B3JIOMY aJpPECHBIX KHUI Ha
KOMIIbIOTEpax Mo ymnpasieHueM Windows, LI€JIbI0 TaKUX IPOrpaMM SIBISIIOTCS web-cepBepbl U
CETH, YTO 3HAYUTEIIBHO MOBBIIIAET UX OMACHOCTD.

IlyTu NpoHMKHOBEHHS BUPYCOB B KOMIIbIOTEP.

Bupycel momagaroT B Bally KOMIBIOTEPHYIO CHUCTEMY M3 MHOXECTBAa pPa3HOOOpPA3HBIX
UCTOYHUKOB — HCIHOJHSEMBIX Mporpamm, IporpaMMm u (¢aiyioB, IepeaBacéMbIX BaMm, WU
IPOTrpaMMHOTr0 oOecrieueHus], IpruoOpPeTaeMoro B apXMBUPOBAHHON (hopMe.

I'mOkue nucKu M KOMIAKT-AUCKU MOTYT XpaHUTh (ailsibl JaHHbBIX, IPOTPaMM U IPOIPaMMHOE
o0ecrieyeHre onepalMoHHbIX cucTeM. [ MOKUIl UCK COCTOUT M3 3arpy304HOTO CEKTOpPA U JIaHHBIX.
[Ipy HeoOXOaUMOCTH, B 3arpy304HOM CEKTOpPE MOXKET XpaHUThCS HHpOpManus, HyXKHas s
3arpy3ku Kommnetorepa. Kpome Toro, 31ech e XpanuTcst nHpopMalus o pa3aenax, MHGopMarus mno
YIpaBJIEHUIO 3arpy3koid U MH(oOpManus o pa3MelieHuu (aiinoB. JlaHHBIE MpeACTaBIAIOT COOOM
BCIO TY COJEp)KaTelIbHYI0 HMH(pOpMaIMI0, KOTOpas XPaHUThCS Ha TMOKOM jaucke. OyeHb JIErKo
pacIpoCTpaHs0TCS BUPYCHI C (piemi-kaprT.

N3n10651€HHBIM MECTOM OOUTAHUSI BUPYCOB SIBJISIFOTCS 3arPY30UHbIE CEKTOPA U HCIIOJIHAEMbIE
¢aiinbl, XpaHumble Ha THOKoM nucke. [lomelnieHHble B 3arpy304HOM CEKTOpPE, BUPYCHI MOTYT
3aIycKaTbCsl MPH 3arpy3ke CUCTEMBI C JUCKEThl. BUpyChl, MOMenIeHHbIe B UCTIONHAEMbIE (hailibl,
3aIlyCKal0TCs BMECTE C 3apaX€HHOW MPOrpaMMOii, OcIie Yero HAYMHAIOT CBOIO JESTENIbHOCTbD.

Ecnmu B nokanbHOM ceTu 3apak€H XOoTs Obl OAMH KOMIBIOTEP, TO BHUPYC MOMEHTAJIbHO
pacrpoCTpaHUTCS U Ha BCE OCTAJIbHbIE KOMITBIOTEPHI.

WMHTEepHET NpenocTaBUl  IOJIb30BATENsIM HOBBIE BO3MOXKHOCTH, KOTOPBIE  YBEIMYHMBAIOT
MOTEHILIMAIbHYIO0 OMACHOCTh MPOPEX B CUCTEME 3alIUTHI OT BUPYCOB.
MecTa 00MTaHUA BUPYCOB.

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

Bupycsl 3arpy304HOro cektopa HHQUIUPYIOT 3arpy30UHbIil CEKTOP WJIU IJIABHYIO 3arPy304HYIO
3almMch KOMIBIOTEPHOM cucteMbl. Korga KOMIBIOTEp 3arpyXaercsi, BUpYCHas Iporpamma
aKTUBHUpYETCS. BHUPYCBHl 3arpy304HOrO CEKTOpa IPEXKAEC BCEro MEPEMEIIAOT B JAPYroe MeCTO
3aMMCBHIBAIOT MCXOAHBIM 3arpy304HbIM KOJ M 3aMEUIaloT ero MH()UIMPOBAHHBIM 3arpy304YHBIM




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

ITockonbKy 3arpy304HbIii CEKTOP — MEPBBIN JIEMEHT, 3arpyKaeMblil IIPU 3aIlyCKe KOMIIbIOTEpA,
oOHapy’KeHHe BUPYCOB 3arpy304HOTO CEKTOpa MOKET OKa3aTbCs HeJerkod 3azadeid. Bupycel
3arpy304HOro CeKTopa — OAMH U3 CcaMblX [OMYJSIPHBIX THUIOB BUPYycOoB. OHM MOTyT
pacIpoCTPaHATbCS IYTEM HCHOJIb30BaHUSA HHOUIMPOBAHHBIX TMOKHMX JUCKOB IIpU 3arpyske
KOMITBIOTEpA. DTO MOXKET JIETKO MPOM30MTH, €CIU MPH Nepe3arpy3ke KOMIbIOTepa TMOKUNA JHUCK
BCTaBJICH B JUCKOBO.

Bupycel, wunpuuupytomme ¢aitnel, nopaxalT wucnonHsemble (aiiasl. OHH  MOTYT
AKTUBUPOBATHCS TOJIBKO MPH HcroNHeHnU (aiina. Yame npounx mopaxatorcs ¢aitnsl Turios COM,
EXE, DLL, BIN, SYS u VXD. Bupycel, undumupyromue Qaiyipl, MOTyT CTaHOBHUTHCS
PE3UICHTHBIMU M  [PUCOECOUHATHCA K JPYTMM  HUCHOJHSAEMBIM IporpaMmamM. Bupycsl,
uHQUUUpyomye (aiabl, 0ObIYHO 3aMEHSIIOT MHCTPYKLUUH 3arpy3Kd IIPOrpaMMbl HCIOJIHSIEMOTrO
¢aiina coOCTBEHHBIMH MHCTPYKIHMSMH. 3aT€M OHH IMEPEHOCIT MCXOIHYI0O WHCTPYKIHMIO 3arpy3Kd
nporpaMMbl B Apyrod pasnen ¢aitna. DTOT mpolecc yBeaMuuBaeT pasmep (aiina, 4To MOMKET
IOMOYb OOHAPYKEHUIO BUpYCa.

Bupycsl B 0CHOBE KOTOPBIX JIeKaT Makpochl (MaKpOBUPYCHI), UCIIOJIHAIOT HEMPETYCMOTPEHHbIE
JEHCTBUSL IIyTEM HCIOJB30BaHUS MAaKpOS3bIKa MPWIOXKEHUS [UIsl CBOErO paclpOCTPaHEHUS
nokyMmeHThl. OHHM MoryT, Harpumep, unduuuposats ¢aitiel .DOT u .DOC npunoxenus Microsoft
Word, a taxxe daiinsr Microsoft Excel. 3Tu BUpyChl OTHOCSTCS K MEXKILIAaT(GOPMEHHBIM BUPYCaM U
MoryT uH(pUIUpoBaTh Kak cucreMbl Macintosh, Tak u PC.

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

Bupychl-HEBUIUMKH (KaproHHOE Ha3BaHUE — «CTEJIC-BUPYChI») MPHU paboTe MbITAIOTCS BCS KAaK
OT OIlEpPallMOHHOW CHCTEMBI, TaK U aHTUBUPYCHBIX IporpamMM. UToObl MepexBaTUTh BCE MOIBITKU
WCIIOJIb30BAaHUsl OIEPALMOHHOM CHUCTEMBI, BUPYC JOJDKEH HaxXOOUThCSA B IaMATU. Bupycel
HEBUJIMMKH MOTYT CKPBIBATh BCE M3MEHEHUS, KOTOPhIE OHH BHOCST B pa3Mepsl (GaiyioB, CTPYKTYpY
KaTajoroB WM HHBIE pa3feiibl OINEPAlMOHHOM CHCTEMBl. OJTO 3HAYMUTEIBHO 3aTPYIOHSET HX
oOHapyxeHune. YToObl OJOKMpOBaTh BUPYCHI-HEBUIUMKHU, MX CIEIyeT OOHApYyKUTh, KOTJa OHHU
HaXOZATCS B IAMSATH.

3amndpoBaHHbIE BUPYCHI BO BpeMs paboThl MIUPYIOT CBOW BUPYCHBINA KO/, UTO MO3BOJIIET UM
HpPeOTBPATUTH OOHAPY)KEHUE U pacllO3HaHKUE BUpYcCa.

[TonmumopdHbIE BUPYCHI MOTYT M3MEHATH CBOM BHEIIHMM BHJ MPH KaXJI0M HHQUIUPOBAHUU.
JUis nM3MeHeHMsl BHEUIHEro BHMJA M 3aTPyJHEHHMsS OOHapY)KEHUS OHM HCHOJBb3YIOT MEXaHU3MBI
mytauuid. IloaumopdHbie BUpYChl CIIOCOOHBI MPUHMMATH OoJiee JBYX MWJLIMAPAOB PA3IUYHBIX
¢dbopM, MOCKOIBKY IPHU KaXJI0M HHOHUIIMPOBAHUU U3MEHSIOT AJITOPUTM IIH(POBAHHE.

MHOTrOKOMIOHEHTHBIE BUPYChl MHPUIUPYIOT KaK 3arpy30YHbIE CEKTOPHI, TaK U HCIIOIHSIEMbIE
daitnel. OTO OAMH M3 caMbIX CIOXKHBIX JJIs1 OOHApy)KE€HUS BHMPYCOB, IIOCKOJIBKY MHO-
TOKOMITIOHEHTHbIE BHUPYChl MOTYT COYETaTh HEKOTOpbIE WM BCE METONbI CKpPBITHS CBOEH
NeSITeIbHOCTH, TIPUCYIINE BUPYCAM-HEBUAUMKAM U MOJMMOPGHBIM BUPYyCaM.

CaMo0OHOBIISIIOIIMECS BUPYCHI, KOTOpPbIE MOSIBIJIUCH B CaMO€ IOCJEIHEE BpeMs, CIIOCOOHBIE
CKPBITHO OOHOBIIATHCA Yepe3 MIHTepHET BO BpeMsi CEaHCOB CBSI3H.

IIpo0aeMbl.

Hosele Bupychl. CurHatypbl HOBBIX BHPYCOB MOABISAIOTCA mocTosiHHO. Korma paspa-
OaTbIBaeTCsl HOBBIM BUpYC, pa3pabOTUYMKHU aHTUBUPYCHBIX MPOTrpaMM JOJKHBI «pa300paTh» €ro Ha
COCTaBHBIE YACTH, MPOAHAJIM3UPOBATh IOBEJEHHE, T00aBUTh €ro CHUrHaTypy B 0a3y JaHHBIX
aHTUBUpYCa M ONMyOIMKOBaTh JaHHOEe OOHOBIeHHe. [lake ecnM Balla aHTHUBHpPYCHasl IMporpamma
HACTPOEHa Ha PeryJsipHOe OOHOBIIEHUE, KAKOWH-TO KOPOTKHIA MEPHUOI BPEMEHHU Bbl HE 3aIIUIICHBI OT
HOBEHMIINX BHUPYCOB. DJTa MpoliieMa MOXET MOKa3aThCsl HE CTOJb CEPhe3HOM B MOMEHT Hauaia
pacnpocTpaHEeHHs BUpYyca.

ITockosbKy HOBBIE BHPYCBHI HOSIBJISIFOTCSI HENPEPBIBHO, HUKOIZA HE CTOUT PACCUUTHIBATH
TOJIbKO HA aHTHUBUPYCHYIO mporpammy. s co3maHust HECKOJIBKUX YPOBHEH 3aluThl HEOOXOAUMO
OJIOKMPOBATh UCIOJIHSAEMbIC ITOYTOBBIE BIOXKEHUS M YCTAaHOBHUTH BCE HEOOXOJMMBIE OOHOBIICHUS
0€30MacCHOCTH.




JloxxHble TpeBoru. MHOrna aHTUBHUPYCHBIN CKaHEp MOXKET MPUHATH OOBIUHBINA (hailn 3a
MHQULIHMPOBAaHHBIN, ecM 0a3a JaHHBIX aHTUBHpPYCA COJEPKUT HEKOPPEKTHOE ONMCAaHHE BUPYCHOH
IPOTPAMMBI WJIH €CJIU AJITOPUTM 3BPUCTHUYECKOTO aHATTM3aTOpa CKaHEPa COJACPKHUT OIIUOKH.

JelicTBUS AaHTHBHPYCHBIX POrPAMM.

AHTHBHMpYCHAas MporpaMMa JOJDKHA BBIIOJIHATh TPU OCHOBHBIE 3ajaud: OOHapyKeHHe
BUpYCa, YaJICHUE BUPYCA, IPEBEHTUBHAS 3alUTa.

YroObl peAOTBPAaTUTh BUPYCHYIO aTaKy, aHTUBUPYCHas IporpamMma peaau3yeT MHOKECTBO
pa3IMYHBIX METOAOB OOHApYyXeHHsA. Pa3nuuyHble aHTUBUPYCHBIE MPOTPAaMMBbl HCIIOJIB3YIOT He-
KOTOpPBIE UM BCE METO/IbI U3 CIEAYIOLIEH IPYIIIIbI.

CkaHupoBaHue UU(POBOM CUTHATYPBl HCHOJB3YETCS A HMAESHTHU(QHUKALMKM YHHUKAIBHOIO
mudpoBoro koma Bupyca. LludppoBas curHarypa mnpeacraBisier co0oil  MpeaBapUTEIBHO
YCTAQHOBJICHHBIN 1IECTHAALATEPUYHBIN KO, HaIW4YMe KOTOPOro B (hailie CBUAETEIBCTBYET O €ro
3apakeHuH BHpycoM. CkaHupoBaHHe HU(POBOM CUTHATYPHI NPEACTABIsET CO0OW B BbICIICH
CTENIEHU YCHeUHbI MeTon wuIeHTHU(uUKauuu BuUpycoB. OH, OJIHAKO, BCELEJIO 3aBUCUT OT
NOJICP)KKH 0a3bl JaHHBIX C NOHU(POBBIMH CUTHATYpaMH BHUPYCOB M TOHKOCTEH MeXaHU3Ma
CKaHUPOBaHUA. BO3MOXKHO JI0’)kHOE 0OOHApyKEHHE BUpYca B HEIIOBPEKICHHOM (haiiie.

OBpUCTUYECKUN aHanu3 (WIM CKaHWPOBAHME MO 33JaHHBIM IMpPaBUJIaM) BBINOJIHSETCS OBICT-
pee, 4eM CKaHHWPOBaHUE OOJBIIMHCTBOM TPATULMOHHBIX METOAOB. DTOT METOJ| UCHOJb3yeT HAbOp
npaBui Ut 3¢ (HEeKTUBHOTO aHaK3a (ailyioB 1 OBICTPO OOHAPYKUBAET TIOJO3PUTEIbHBIN BUPYCHBIN
koq. Kak ormedeHo B [9], Bce IBpPUCTHYECKHME METOAbI B TOW WJIM MHOW (DOpME BBIIOJHSIOT
SMYJMpPOBAaHUE UCIOJHEHUS Kojaa Bupyca. [loaToMy, mNpu HaJIWYUM HEKOTOPOrO OIIBITA,
pa3paboT4YMK BHUpPYCa MOXKET 3aLIUTUTh CBOE <«M3JENUe» OT OOHAPYKEHHsI 3BPUCTHUYECKUM
AQHAIN30M. DBPUCTUYECKUN aHAJIU3 CKJIOHEH K JIOXKHBIM TPEBOTaM, M, K COXAJIEHUIO, 3aBUCUT OT
KOPPEKTHOCTHU Habopa MpaBuJl BBISBICHHS BUPYCa, KOTOPBIE BCE BPEMsI U3MEHSIOTCSL.

HccnenoBanue maMsTH — €Ie OJMH METOJ, OOBIYHO YCIEIIHO MPUMEHSEMBIN 11t 0OHapy-
oeust BUpycoB. OH 3aBUCUT OT PaclO3HAHMS MECTOIOJIOKEHHS M3BECTHBIX BUPYCOB M HX KOJIOB,
KOIJla OHU HaxoJsaTcs B mamsTH. M Xors uccinenoBaHue naMsaTtd OOBIYHO NMPUBOAMUT K YCHEXY,
UCIIOJIb30BaHUE TAKOI'O METO/1a MOKET MOTPeOOBaTh 3HAYUTENBHBIX PECYpcoB KoMibioTepa. Kpome
TOT0, OH MOXKET BMEILIMBATHCSI B HOPMAJIbHBIN XO/1 BBHITIOJHEHUS OIlEepalfii KOMIIbIOTepa.

MOHUTOPUHT TOpepblBaHUK paboTaeT MyTeM JIOKAJIW3aluu M TMPEeIOoTBpPAIlEHUs] BUPYCHBIX
aTak, MCIIOJIb3YIOIIMX BBI3OBBI MTpepbIBaHMI. BbI30BbI IpephIBaHM NMpeACTaBIsA0T COOO0M 3arpoChl
pasnn4HbIX (QYHKIHMH Yepe3 CUCTEMHBbIE IpepblBaHUS. MOHHUTOPUHI IpepbIBaHUM, [0100HO
HCCJIEIOBAaHUIO TaMSTH, TaKK€ MOXKET OTBJIEUb 3HAUMTEIbHBIE CUCTEMHBbIE pecypchl. OH MOKET
CTaTh IPUYMHOM MPOOIIEM MPH JIEraJbHBIX CUCTEMHBIX BBI30BaX U 3aMEJINTh paboTy cucTeMsbl. 13-
3a OOJIBILIOTO YKCIIa BUPYCOB U JIETAJIbHBIX CHCTEMHBIX BHI30BOB, MOHUTOPUHT IIPEPHIBAHUN MOXKET
UCIBITBIBAaTh TPYJHOCTHU B JIOKAJIU3aLUN BUPYCOB.

KoHTpodb 11e10CTHOCTH (M3BECTHBIM TaK)Ke€ KaK BBIUMCICHHE KOHTPOJIBHBIX CYMM) IIpO-
CMaTpHUBAeT XapaKTEPUCTHKH (ailloB mporpaMM U ompeAesser, ObUIM M OHU MOAU(DUIIMPOBAHbI
BUPYCHBIM KOJIOM. OTOT METOJ HE HYXJaeTcsi B OOHOBJIEHHHM NPOTPAaMMHOIO OOecreyeHus,
MOCKOJIBKY HE 3aBUCUT OT HU(POBBIX Mojnuceit BupycoB. OHAKO OH TpeOyeT OT Bac MOAEepKaHUS
0a3bpl JaHHBIX KOHTPOJIBHBIX CyMM (haiioB, CBOOOAHBIX OT BUPYCOB. KOHTpOb 11€0CTHOCTH HE
crioco0eH 0OHapyKMBaTh MACCUBHbIE U aKTUBHBIE BUPYCHI-HEBUAUMKH. Kpome TOro, oH HE MOXKET
UACHTU(PUIIMPOBATH OOHAPYKEHHBIE BUPYCHI 10 UMEHAM MJIU THIIaM.

HenpepbIBHON KOHTPOJb MOXET OBITh HEMOAXOMALIMM CPEICTBOM JJIS  JIOMAIHEro
UCIIOJIb30BAaHUs, ITOCKOJIBKY MOXKET TIpUBECTH K 00paboTke CIAMIIKOM O0ibIIoro oobema
uHpOpMaIIKK, a 3TO 3aMeIssieT paboTy KoMmmbloTepa. Ha KiMeHTCKoM MaluHe npearnodYTuTeNbHee
KOH(UTYypHpOBaTh aHTUBUPYCHYIO NPOrpaMMy Ha 3alyck B ompenaeiaeHHoe BpeMs. Hanpumep, ona
MOYKET 3aIlyCKaThCs MPH 3arpy3ke KOMIBIOTEO WIIM CYUTBIBAHUU HOBOTO (paiina ¢ rudkoro nucka. B
HEKOTOpPBIX MakeTax (Hampumep, Norton AntiVirus m MacAfee VimsScan) ucmons3yroT MeToOm,
M3BECTHBII KaK CKaHMPOBAaHUE IO PACIMCAHUIO, JJI BBIIOJHEHMS IOMCKAa BUPYCOB HA KECTKOM
JUCKE B 3aJaHHbIC IEpUOABl BpeMeHHU. Ele OIMH METOJ 3aK/IIOYacTCsl B HUCIOJIb30BaHUU
AQHTUBUPYCHOM MpOrpamMMbl B IEPUOJ IPOCTOSI KOMIbIoTepa. Hanpumep, ero MOXKHO MCIIOJIb30BaTh
KaK 4aCTh IIPOTpaMMbl IKPAHHOM 3aCTaBKH.




OCHOBHBIE IPUHLIMIIBI KOMIILIOTEPHOH 0€3011aCHOCTH.

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

VYcraHoBUTE aAHTUBUPYCHYIO TMpOrpaMMy Ha KOMIIBIOTEp. YCTAHOBUTE Ha KOMIIBIOTED
NepCOHAIbHBIN OpaHaMayap.

HactpoiiTe mo4TOBBIN KIMEHT TaKKUM 00pa3oM, 4ToObI OH OJIOKMPOBAJ WIIM TIOMEIIAT B OTACIbHBIN
KaTaJIoT BCE MOTEHIUAILHO OMACHBIC BIOKEHMUSI.

He mnonw3yiitech auckamu, JIucCKeTaMu, (reni-kapraMu, KOTOpPbIMH Bbl 1MONIb30BaluCh B
3apax€HHbIX 11K, HE TpOBEpUB UX HA HAIMYKUE BUPYCOB U HE BBUICYUB UX.

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

Hactpoiite cBoe antuBupycroe I10 Takum 06pazoM, 4TOOBI BHIIOIHSAIOCH peryisipoe 0OHOBJICHHE,
KaK MUHHUMYM pPa3 B HEJEIIO.

Hcnonp3yiiTe aBTOPUTETHBIE MCTOUYHUKH WH(GOPMAIMU O KOMIIBIOTEPHBIX BHPYCAX M IOXKHBIX
TpEBOTax».

[Tonp3yiiTech mporpaMmamMu Jjsi PE3EpBHOTO KONMUPOBaHUS JaHHBIX. Paspaboraiite mimaH
BOCCTAHOBJICHUS CUCTEMBI Ha CJIy4ail BAPYCHOM aTaKH.

3ameuanue: B P® orTHomeHus mpou3BOOUTENEH M paclpoCTpaHHUTENEH BHPYCOB C OOIIECTBOM
perynupyroTcsi cratbeit 273 YrolloBHOTO KOAEKca, riacsiiei cienyromee: «Co3aanue mporpaMmm
st OBM uinu BHECEHHE U3MEHEHMI B YXKE CYIIECTBYIOIIME IPOrPAMMBI, 3aBEJOMO MPUBOIAIINX K
HECAHKIMOHUPOBAHHOMY YHUYTOXXCHHIO, OJOKHPOBAHUIO, MOMU(PUKANWNA WIH KOIHUPOBAHUIO
uH(popMalu, HapylIeHuo pabos OBM, cucrem DBM unu ux cetu, a paBHO HCIOIb30BaHUE JIHOO
pacrpoCcTpaHeHHE TaKWX MPOrpaMM WM MAaIIMHHBIX HOCUTENEH ¢ TaKUMU MpPOTpaMMaMu
HaKa3bIBAETCS JIMIIEHUEM CBOOOIBI Ha CPOK 10 3-X JeT co mrpadom ot 200 1o 500 MUHUMATHHBIX
pa3MepoB OIUIaThl TPY/A...». AHATOTHYHBIC 3aKOHBI IPUHATHI U B IPYTUX CTPaHAX.

MMOPAAOK BBIIIOJTHEHUS PABOTbI
1. ITocMoTpuTE, KaKue aHTUBUPYCHBIE IPOrpaMMbl ycTaHOBJIEHBI Ha Bamewm I1K.
2. Otkpoiite nporpammy ESET NOD32 Antivirus u u3yunte okHO mporpaMMmsl (Puc.6).
3. Ilounraiite wuHpopmanmio Ha Bkiuagkax: CocrosHue 3amuThl, OOHOBieHue, Hactpoiika,
CrnyxxebHble iporpammel, CripaBka U MOAJIEPKKA.
4. ITocmoTpute Ha BkiIaake HacTpoiika, BCe JIM ONIMHU BKIIIOUYEHBI: 3aIlUTa B PEXKUME PEAIIBHOTO
BpPEMEHH, 3allluTa 3JEKTPOHHOM MoYThI, 3amura goctyna B MHTepHer.
5. Bxmounte Bkinaaky CkanupoBanue IIK.  BriGepure  BbIOOpOUHOE  CKaHMpOBAHUE.
[IpockanupyiiTe AUCK JIOKaIbHBIN D.
6. [Toka un€r ckaHupoBaHHe, U3y4yuTe colepxkumoe Bkianaku CiyxeOHble mporpammbl. Kakue
¢aiinbl ObUTH TOMEIEHbl Ha KapaHTHH?
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7. Ilocne OKOHYaHHS CKAHUPOBAHHUS JIOKAIBHOTO JUCKAa NPOCKAHUPYWTE CBOK JUCKETY.
Pe3ynpTaThl CKaHUPOBaHUS JUCKA U JUCKETHI 3aIUIINTE B OTYET.
8. B paznene CripaBo4HOI CHCTEMBI IPOrpaMMBbl HalAUTE WH(POPMAIIUIO O TOM, KaKHe TPH YPOBHS
OUMCTKHU MOJJICPKUBAET MPOrpamMma U 3aruiuTe 3Ty HHQOpPMALIHIO B OTUET.
9. Usyunurte pa3nen cipaBku Beenenue B untepeiic moip3oBaTens.
10. U3yuute paznen cripaBku [IpenynpexaeHus U yBeIOMIICHUS.
11. B cmyxeOHbIX mporpammax B ILmaHUpOBIIMKE MOYMTANTE, KaKUE 3aJaYd 3aIUIAHUPOBAHBI HA
Onrkaiiiiee Bpemsl U 3alMIIUTE 3Ty UH(POPMALIHIO B OTYET.
TpeGoBanus K 0TYETY:
. 3anummre, T MOTyT OOUTATh BUPYCHI.
. 3anuuuTe, Kak BUPYChbl MOT'YT NpOHUKHYTH B [1K.
. 3anuiure, KaKue TUIbI BPeIOHOCHBIX TporpamMm Bel u3yuunmu.
. 3anMIINTe PE3yNIbTAThl BBIIIOJIHEHUS IIYHKTA 7.
. 3anummuTe HHPOPMALIMIO U3 ITYHKTA § BHIIIOJHEHUS PAOOTHI.
. 3anummure uHbopMaluio U3 MyHKTa 10 BBIMOTHEHHS 3aJaHUA: O YEM MOXKET MPeayHpexaarh
porpaMma IoJb30BaTes.
7. 3anummure nHGOPMAIUIO U3 MyHKTA 11 BBIMOIHEHUS 3aJaHUS.

AN AN

KoHTpoJILHbLIE BOIPOCHI.

. Uro takoe Bupyc?
. Kaxue paznoBugHoctu Bupycos Bel 3Haere?
. Kak Bupych kiaccuuuupyroTcest mo cpene oouTanus?
. Kak Bupychl knaccuuuupyroTcs o CTeNeHn BPeJHOro BO3AEHCTBHA?
. Kakue Bupl Bpe1oHOCHBIX ITporpaMM Brl 3HaeTe?
. Kak Bupycel mackupyrorcs?
. Korna obnapyxwunu nepBbiii BUpyC?
. Kax Bsl nymaere, 3auem nu300peTatoT BUPYChI?
. Kakue neiicTBHsI MOTYT BBIIIOJIHATH QaHTUBUPYCHBIE IPOIPaMMBbI?
10. Kakue Tpu 3a1a4m 1OJIKHA BBIIIOJIHATH aHTUBUPYCHAsI porpamma’?
11. Kak obecrieunts 0€e30nmacHOCTh CBOEW MH(popManun?

O 001NNk W

IIpakTnuyeckast padora 8
Moaepuu3anus 0J10Ka MUTAHUA
IIpakTnueckas padora 9

3aMeHa JKeCTKHX JHCKOB
[{ens paGoTHI:
HpI/I06peCTI/I HpaKTI/I‘IeCKI/Iﬁ OIIBIT onpeneneHI/Is{ OCHOBHBIX XapaKTepI/ICTI/IK nu napaMeTpOB
kopmycos [I9BM;
HpI/IO6peCTI/I HpaKTI/I‘-ICCKI/Iﬁ OIIBIT YCTAHOBKHU OCHOBHBIX KOMIIOHCHTOB CUCTCMbI B KOPIIYC U UX
MOAKJTIOYECHHS,
npuoOpecTy yMeHHs pabOThI ¢ TEXHUYECKOM TOKYMEHTAIMEeH U UCTOYHUKaMK ceTu IHTepHeT;

3aKpENUTh 3HaHUS KOHCTPYKLMHU KopitycoB [I9BM.

Oo6opynosanue, I10:
kopmyc [I9BM;




MaTepUHCKasl TI1aTa;

0JIOK MUTAHUS;

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

kpectoBas otBepTka PH2x100 mm;
3arHyThIC JUTMHHOTYOIIBI ¢ pe31ioM 205MMm;
AHTHUCTATUYECKHUI Opacier;

Ha0oOp Kperexa;

CIIpaBOYHAs JINTEpATypa WM JOCTYI B ceTh MIHTEpHET.

ITopsinok paboThI:

1) Omnpenenure OCHOBHBIE XapaKTEPUCTHKU U mapameTpsl KopmycoB [I9BM (pa3memieHsl Ha
cTeH/ie). 3amoJIHUTE CBOOOHBIC TTOJISI B TabuIe 2:

Tabmuna 1 — XapakTepucTHKU U mapaMeTpsl KopirycoB [IDBM

Ne | HaumenoBanue napamerpa 3HaueHue Enununa [Tpumeuanus
U3MEPEHHUS

1 OCHOBHBIE XapaKTEPUCTUKHU

1.1 | IIpousBoauteins

1.2 | Moxuens

1.3 | Tun xopmyca

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

1.5 | Tonmwunaa matepuana (Tpedyercst MM
U3MEPUTH)

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

1.7 | Knonku (Harpumep, Power, Reset)

2 Kondurypauus koprmyca

2.1 | BHyTpeHHux 5.25 nroiima T
OTCEKOB

3,5 mrorima LT

2,5 mroima T

Ipyroe IIT

2.2 | BHeNIHUX OTCEKOB 5.25 mroiima IIIT




Neo | HaumeHoBaHue mapamerpa 3HayeHue Ennnnna [Tpumevanus
U3MEPEHHUS
3,5 mroiima IIIT
2,5 mroiMma LT
Ipyroe T
2.3 | PacnionoxxeHue u crmoco0 KperuieHus
BHYTpEeHHEN Kop3uHbl 1t HDD
(nanpumep, IloBepuyras,
HecwemHas)
2.4 | Kpennenune HDD (nHampumep,
Bb1IBHIKHBIE TOTKH)
3 WuTepdeiic, pa3beMbl U BBIXOIBI
3.1 | Pa3beMbl BoIBEICHHBIC T
Ha MIEPEIHIOI0 MMaHEeIb
T
T
T
T
T
3.2 | PacnonoxkeHue mopToB BBOAA
BBIBOJIA HA MEpeHEN TaHeIn
4 CucreMa oxJIaKJeHHUs KopIyca
4.1 | Oxmaxnaeuue KomuectBo T
Kopmyca BEHTHJIATOPOB
KomnnuectBo T
MOCAJ0YHBIX MECT
JUTSl BEHTUJISITOPOB
4.2 | I'abapursl BEHTUJIATOP Ha MM
BEHTWISITOPOB | OOKOBOI CTEHKE
BEHTHIJIATOP Ha MM
3aJlHEN CTEHKE
BEHTWJIATOP Ha MM
HM>KHEHN NTaHEen
Ipyroe MM




Neo | HaumeHoBaHue mapamerpa 3HayeHue Ennnnna [Tpumevanus
U3MEPEeHHUS
4.3 | YopaBieHrue CKOPOCThIO BpAIlICHUS
4.4 | CkopOCTb BpallleHHs] BEHTUISTOPOB 000poTOB/MUH
B KOpITyCce
4.5 | MecTo /Ui BEHTUIISTOpPa HA OOKOBOM T
CTCHKE
4.6 | MecTo 1151 BEHTUJISITOPA Ha 3a/IHEH T
CTCHKE
4.7 | MecTo [U1 BEHTUJISATOPA HA HUKHEH T
naHenu
5 [Torpeburensckue cBoiicTBa kopnyca [I9BM
5.1 | ®opm DakTop MATEpUHCKUX ILJIaT, MM
KOTOPBIE MOKHO YCTaHOBHTH
MM
VYka3zartpb pazmepsi!
MM
MM
MM
MM
MM
MM
5.2 | MakcuMmanbHast JUIMHAa BUJICOKaPTHI, MM
KOTOPYIO MOXKHO YCTaHOBUTb
5.3 | duametp (TpeOyeTcst NBMEPHUTH) U MM
nIar pe3bObl CTOEK JJi YCTAaHOBKU
MAaTEpUHCKOM TIAThI

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

Bri6epute Tpebyemblii kpernex. MarepuHckas miiaTa Kpenurcs B KOpIyce ¢ MOMOIIbI0 BUHTOB
4yepe3 MOHTaXXHbIE OTBEPCTHS, ITPH STOM BUHTBI 3aKPYyUHBAIOTCA B METAUIMYECKHUE IIECTUTPAHHBIE
CTOMKH (moAnsATHUKM). THI Kpenexa MpUBEeH B MPUIIOKEHUHU A.

Onpenenure pacnoyiOKEHUE KPEMEKHBIX OTBEPCTHH Uil UMEIONIEHCS CUCTEMHOM IUIAThI.
PacnionoxkeHne CTO€K Ha MOHTAXXKHOW IUIOIIAJKE KOPIyca JOJKHO TOYHO COOTBETCTBOBATh

PacCIioJIOKCHUKO MOHTAKHBIX OTBepCTI/Iﬁ miatel. Ecim MeTamIndeckue CTOMKH He HaxoaAaTCA 1104




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

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

Pucynok 1 — Croliku, ycraHOBIIEHHBIE Ha pame Kopryca [I9BM

Y CcTaHOBUTE METAINIMYECKHE CTOMKH TOYHO IO/ MCTAJUIU3UPOBAHHBIC MOHTAXKHBIC OTBCPCTUS, A
IUIaCTMAcCOBBIE CTOMKHU — IIOJ HE MCTAJUIU3UPOBAHHBIC MOHTAXXHBIC OTBCPCTHUA (pI/ICYHOK 2) Ha

pUCYHKe 3 MpUBEJEH NMPUMEP YCTAHOBKM MOHTaKHON CTOMKH.

Buumanue! Ilpu dukcanmu ctoek OynpTe akKypaTHbBI, HE COPBUTE PE3bOY.




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

Pucynok 3 — MoHTax CTOUKH

VYcranosure NO Plate. YcraHoBka maHku npousBoauTtcs M3HyTpu kopmyca [IOBM. Ilnanka
KpPEeMUTCs B KOpIyce ¢ HEOOJbIIMM ycuiaueMm Ui ¢ukcauuu. [IpokumaiiTe MiIaHKy TOpPLIOM

OTBEPTKH, CMOTPH PUCYHOK 4.



Buumanue! Kpas octpbie — OybTe aKKypaTHBI.

Pucynok 4 — MonTax I\O Plate
VYcraHoBUTE MAaTEpUHCKYIO IIaTy B Kopryc. KOHTakTHbIE BBICTYNBl IUIAHKU JIOJKHBI

pacmoaratbCa CBECPXy 3allIUTHBIX KOXKXYX0OB KOMIIOHCHTOB IJIaTbl, CMOTPH PUCYHOK 5.

Pucynoxk 5 — Pacnonoskenne konTaktHbIX BeIcTynoB \O Plate

3adukcupyiite muaty BuHTamMu. KpenekHple BUHTHI 3aBUHUMBAIOTCS Yepe3 METAJUTH3UPOBAHHBIC
MOHTaKHBIE OTBEPCTHS IUIATHI B p€3b00BBIE OTBEPCTHUS CTOEK.
3) VYcraHnoBuTe 00K MUTAaHUS B KOPITYC, CIEys] HHCTPYKIIMH:

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



Pucynok 6 — YcraHoBka 010ka MUTaHUS

3aerHI/IT€ 0JIOK MUTAHHUSI MOHTAKHBIMM BHHTaMHU. THII Kpereika MPUBCACH B IMPUITOXKCHUU A.

[Tpumep kpemneska NpUBEIEH Ha PUCYHKE 7.

Pucynok 7 — ®@ukcarus 6J10Ka TUTaHUS



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

— 24+4 pin — ybeauTech, 4TO KIIIOY 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) Iloaxmounute F PANEL, cienys HHCTpYKIMHA:



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

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

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

HDLED

a) 0)

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

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

noxakitounth K F PANEL:

MS 13S3d

4

Pucynok 11 — Konraktasie mapsl juisi F_PANEL

O6o03HaueHue U GyHKIIMOHAT KOHTaKTHBIX Hap:

POWER SW — BxiroueHue / BRIKITIOUECHUE TTUTAHUS.

RESET — nmonHbIii cOpOC KOMITBIOTEPA.

HDD LED — cBeTOauOIHBII HHIUKATOP paOOTHI JKECTOKOTO JTUCKA.

POWER LED — K0oHTaKTBI CBETOANOA WHANKALIAN BKIIIOUYEHHOTO ITMTAHU.



SPEAKER — auHaMuk Jyisi 3ByKOBOM CUTHAJIM3AIIUH.

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

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

- 4 g oW e A

Pucynok 12 —F PANEL: a) Buz ¢ 60ky; 0) BUJ cBepXy
5) Hanuminre 0co0eHHOCTH MoAKI0YeHns 0oka nutanus AT nu ATX:

Bomnpocs! k 3amuTe 1abopaTopHoil paboThI:

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

3) VYKaxuTe NopsIoK YCTAaHOBKU MaT€pPUHCKOH MJIaThl ¥ 6JI0Ka MUTaHUS B KOPIYC.



IIpakTnyeckas padora 10

Pacuer norpedasiemoit MmomHocTu IIK npu noakaoyenunn UBII.

Pacuer momnoctu /BeiOop Mcrounuka becniepeboitnoro [utanus UBIT /UPS
1. CocTaBpTe nepeveHb 3alUIIaeMoro o0opyA0BaHus.
2. IloacuuTaiite cymmMapHOE€ HOMUHAIIbHOE TIOTpedieHNe 000py10BaHUs

3. Ompenenute, ectb 1M y Bac Harpy3ka ¢ IyCKOBBIMM TOKaMM (3JEKTPOABUIATENH,
KOHMIMOHEPBI, Hacochkl). Konauunonep umeer myckoBod TOK 3-5 HOMMHAJIBHOIO NOTpeOseHus,
OOBIYHBIN ACMHXPOHHBIN ABHraTenb 6-8 HoMHHANBbHOTO MoTpedinenus. [locunraiite morpebienue
Harpy3Ku C y4€TOM IIyCKOBBIX TOKOB.

4. Onpenenute HEOOXOAUMOE BpeMsi aBTOHOMHO pabOThI Harpy3KH.

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

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

e UBII ¢ yuerom neperpy3ouHoii cnocobHoctu (dacto m0 150% nHa 30 cek) DOKEeH NMOKpPHIBAaTh
mycKoBble TOKU Harpy3ku [Ipumep - xak BeiOpats UBIT/UPS s 3amuThl KOMIOBIOTEPHON CETH U3
180 KOMIIBIOTEPOB:

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

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

e [loxapHast u oxpaHHble curHanuzauuu = 2 kBA Htoro cymmapHoe norpebiieHue Harpy3ku 66
kKBA. C yuetoM pekomeHnoBaHHOTo 3amaca 20% ¥ BO3MOXXHOCTH POCTa HArpy3ku B Oyayiiem,
nHyxeH WBII 80 kBA.

ITyckoBOl TOK KOHIMIMOHEpA B JAaHHOM IPUMEpPE MOXKHO HE YYUTHIBATh, T.K. ITYCKOBOE
notpebnenue coctarisier 74-76 kBA, uro menbiie MmorHocTy nmogoopannoro MBIT B monensHomM
pany Powerware - sro UMBII Powerware 9390 80 kBA Kparkue paHHblE 10 MOIIHOCTH
000pyIOBaHUS:

e Pabouast Cranuus ¢ 15-17 mroitmoBsiM x/k (LCD) morutopom 200-250 BA/140-180 Br
e Pabouast Cranuus ¢ 19 groitmosiM x/k (LCD) morutopom 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 Cpennnii kommytaTop/switch morpednser 100-200 BA Kak nepeBectu TOK (A) WM aKTHBHYIO
MomIHOCTh (BT) B monHyro momHocTh (BA).

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

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

e J[ns xoMmbIOTEpHOM Harpy3ku BT mepeBomstcs B BA ¢ koadd 0,7-0.8: 100 BA = 70-80 Bt B
3aBHCHUMOCTH OT TUIA Harpy3ku Ha 4uro Hajgo oOpatuts BHUMaHue mipu nogoope NUBIT:

e Ot UBII Hago oTrBOAUTH TEIUIO (KOHIUITMOHED WJIM MPUTOYHO-BBITSDKHAsS BeHTWisius). MBI
Powerware unmeror Bbicokuil KIIJ 93-95%, HO 4yacTh 3Heprum Bce paBHO BBIACISAIOT B TEIUIO.
Termo HaIO0 OTBOIUTE.

e Hano nogymatrs o mecre ycranoBku WBII: mpu Gompmmx Oatapesx MBIl umeroT Oombiioe
JIaBJICHUE Ha T0JI, TO3TOMY CTOMUT IPOBEPUTH NEPEKPHITHS; a TAKKE 3apaHee MoyMaTh O MapuIpyTe
3anoca MBI1 Ha 00ObexT.

IIpakTnueckast padora 11

HccaenoBanue u anaau3 crpykrypHou cxemsl IIK, cucreMHubIx miar
pa3Ju4HbIX (popM-PpakTOopoB

1. Lenb pabGotel: O3HakomiieHne ¢ paznuyHbiMu cTaHaaptamu 1K u dopm
(dhakTOpaMu CHUCTEMHBIX TuTaT. M3ydeHue ycTpoHCcTBa M apXWUTEKTYpbl CHCTEMHBIX
MJaT TMEePCOHANBHBIX KOMIIbIOTEPOB. I[IproOpeTeHrne NPaKTUUECKUX HABHIKOB B
ONpPEAECICHUHN Ha3HAYEHNS] KOMIIOHEHTOB cucTtemMHbIx 1iat [1K.

2. Onucanue 1ab0paTOpPHON YCTAHOBKHU

B cocraB naGoparopHoil ycTaHOBKM BXojauT: HabGop cHCTEeMHBIX IIaT

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

3. 3azaHue Ha CaMONOATOTOBKY

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

OTtBeT

biiok nmnwuranus, mnpoueccop, oOInepaTMBHAsA NaMATh, KapTbl PAaCIIUPEHUS,

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



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

KOJIOHKH, IPUHTEP, MOJIEM )

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

AT, ATX, NLX

OTtBeT

Cranpapt AT. B ganHOM cTaHmapTe Ha ThUIBHYIO YacTh MAHEINW CHUCTEMHOIO
0s10ka BbIBOAUTCS OAUH pazbeM DIN-5S mnsg nmonkirodeHus KiaBHaTyphl. Pazbembl
MOPTOB YCTAHABJIMBAIOTCA JUOO Ha KapTax paclIMpeHus, JTuO0 Ha MEePEeXOHBIX
IJIaHKaX ¥ COEIUHSAIOTCS C CUCTEMHOM Tutatod nuieidamu. PazbeMm mojkitoueHus
0JIOKa MUTAHUS BBIMOJHEH B BUJE YCTAHOBICHHBIX B Psijl 12-TH HOXKEBBIX IITHIPEH, K
KOTOPBIM MOJKII0Ua0TCs ABa pazbema: P8 u P9 (1o 6 rues3n B Kaxom).

Cranpapt ATX. Cucremnsie miatsl ctangapta ATX HUMEOT OZHOKIIOUYEBOM
BHYTPEHHUI pa3beM MCTOYHUKA MUTAHUSI, HA THUJILHON CTOPOHE BCTPOCHHYIO TTAHEIb
pa3beMOB BBOJIAa BhIBOJIa pa3MepoB 15,9 x 4,4 cm. JlaHHbIE IJIaTHI OTIUYAIOTCS OoJiee
yIOOHBIM PACIIOIOKEHUEM HIIEMEHTOB, a TakKe Haau4yreMm pa3bémoB USB.

Cranpapt NLX. Ilnara paHHOro crangapta C TOMOIIBI CHEHHAIBHOIO
pazbeMa (NLX Riser Connection) ycTaHaBIMBaeTCA B COCIMHUTEIBHYIO PU3EP-KApTy
NLX. Uepe3 pusep-kapTy K CUCTEMHOM IJIaT€ MOAACTCS MUTAHUE, YCTAHABIUBAKOTCS
m1athel pacmmpenus u noakiodaercs FDD u IDE ycrpoucrsa. Ha miare pazmenieHst
pa3béMsbl knaBuatypsl, Meiii, LPT, COM, USB. Ona mMoxeT ObITh JIETKO 3aMEHEHA

JIPYTrOH IIaTON ¢ APYTUM IIPOLECCOPOM WIIM HECKOJIBKUMU ITPOLIECCOPAMMU.

3amaya Ne3. Kak mo MapKuMpOBKE OINPEAEIUTH MPOU3BOAUTENS CUCTEMHOU

maTel? B kauecTBe nmpuMepa UCOJIb3yUTE TuIaTy Bamero gomamsero I1K.

OtBeT

Kaxxmoit marepuHCKOW Tutate BbIAaeTcsl cBOoM Homep opranm3anuern Federal



Communication Commission (FCC). Ha mnnate wuMeercs MapKHpPOBKA,

pacrooKeHHasl Ha 3a{HeH TTaHeIH.

Hanpumep:FCC ID 1670MNI56k,

[lepBbie 3 cuMBOJIa - MPOU3BOAUTENb, OCTAIbHBIE - YCTPOWCTBO. Y3HATh
npou3BoauTelNst MoxHO Ha caiite FCC BBest MapKHPOBKY B IIOUCK.

IIpakTnuyeckas padora 12
AHaJIN3 KOHCTPYKTHBHBIX 0COOCHHOCTEH CHCTEMHBIX ILIAT.

HpaKTI/I‘IeCKOG 3aaHNC

1 Onpenenenue crannapra U GopM-(pakTopa CUCTEMHBIX ILIAT

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

n/m

1 XT AT SVA2 2164297 Mini Tower VYcrapena

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

(DeskTop)

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

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

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

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

2 OnpeneneHne OCHOBHBIX KOMIIOHEHTOB CUCTEMHBIX TIJIaT

CucreMHas miarta AT ATX NLX
Kommnonent
XT (dopm-dakrop) Micro Flex (¢opm- NLX (popm-
¢axrop) ¢axrop)
Mogens: SVA2 Mopens: Mopgens: 11L1574
GA89661GXMP
1 T'resmo mis Socket 7 mPGA478B SC242
ycranoBku CPU
2 T'ne3no s Comnpoueccop Conpoueccop Conpoueccop
corporeccopa WHTETPUPOBAH B WHTETPUPOBAH B WHTETPUPOBAH B
mporeccop poreccop poreccop
3 Yurmcet 437 VX SIS 04 661 GX u7
ROM BIOS Award Software AMI U25
PII/PNP586
5 AKKyMyJISTOpHas BT 1 BAT BH 1
Garapest
6 CucreMuas InHa IIpoBogHMKH OT IIpoBogHUKHM OT IIpoBogHUKH OT
(TIpoBOIHUKN) mporeccopa K Iporieccopa K CeBEpHOMY | mporeccopa K




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

SIMM 2, SIMM 3, DIMM 2
DIM
10 [IInna namsaTu Ot ceBepHoro mocta Kk | OT ceBepHOTro MocTa K Wner ot ceBepHOrO
(TIpoBOIHUKM) oreparuBHON mamati | DDR 1 u DDR 2 mocTta (U7) k
OTIEpaTUBHOU
mamsatu (DIMM 0,
DIMM 1, DIMM 2)
11 CnoThI ¥ LIUHBI 4 PCIL, 4 ISA PCI 1, PCI 2,PCI 3, AGP | Ha puszep-kapte
pacupeHus
12 Pazvemsr FDD, IDE FLOP, IDE 1, IDE 2 IDE 1, IDE 2, FDD Ha puzep-kapte
13 Pazsemer COM, LPT, | COM1,COM 21mo 10 | LPT DB 25-S, USB-A, VGA, DBYP,
USB, mouse PS/2, pin, PRN 1 miniDIN-6S LPT,USB-A,
Game miniDIN-6S
14 Pazbemsbl DIN-5S miniDIN-6S miniDIN-6S
MOIKITFOUEHHS
KJIaBUATYypBI
15 Kontposnep BestKey ITE IT8705AF 0525-GXS | SMSC HDC37C673
KJIaBUATYpPBI 2NO3KE
16 Ksapuessrii(e) Y2 X7,X12,X14, X15 Y1,Y2,Y3,Y4
rerepatop(sl)
17 Berp. Kontpoiiepsl | oTcyTcTBYyeT Audio: ALC 655 Video: Video: S3 Trio
Video Audio HuTerpupoBaHs! B Audio: Crystal CS
CEBEpHBII MOCT 4235-KA
18 Berp. Kontpoinepst OTCYTCTBYET HurerpupoBansl B Bcerpoen B yurcer,
Lan, Modem FO)KHBIHA MOCT Intel-82 558B
19 Pazbem nuranus P8, P9 20-TUNUHOBBIN pa3bEéM Ha pusep-kapte
MTUTaHUS
20 Pazbem(bl) s OTCYTCTBYET CPU-FAN, SYS-FAN OTCYTCTBYET
TOIKITFOUEHHS
BEHTHJIATOPA(OB)
21 IIpeobpazoBarenu EC 3,EC S5, 9624, DQ3 -DQS, DL1 - DL3, Q4,Q7,C345,C
HaIpsoKeHUS D45H2A, BCE DE6, DE7, DES, DE9 346, C 380,L 36, L
37
22 Paznembl epenHeit RST, 119, keylook, Speaker, Reset, HDDLed, | orcyrctByer
MaHeau J17, J18, speaker PwrSwitch
23 (TIE€303JIEKTPUIECKUH | OTCYTCTBYET OTCYTCTBYET OTCYTCTBYET
JTUHAMUK)

BoiBogsl: B mepBoit Tabnuie paccMOTpEHHbIE OCHOBHBIE CTAHAAPTHI IJIaT
(ATX, AT, NLX) 6-tu pazmuunbix ¢opm paxrtopoB. DopMm-pakTop sBIsSETCS
OCHOBHBIM OTJIMYHEM I1IaT. Pa3meps! miaT cocTaBuIIu:

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

i LPX - 90 130 mm (kopmyc DeskTop),

st ctangaptHoit ATX - 305 244 mm (kopryc midi Tower),



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

st ATX (bopm-dakrop Micro-Flex) - 244 mm (kopryc mini Tower),

st NLX - 90 136 mwm.

Bo BTOpoi#i Tabimile ompenerieHbl OCHOBHBIE KOMIIOHEHTHI CHCTEMHBIX TLIAT

tpex ctangapToB (AT, ATX u NLX).

IIpakTHueckas padora 13
Hoaxkirouenue unrepgeiico u muH K. U3ydyenue xapakrepucTuxk

UHTEep(eiicoB

Llens paboThI:
npuoOpEeCTH TMPAKTHYECKUI OIBIT OIMPEICIICHUSI OCHOBHBIX XapaKTEPUCTHK W IapaMeTpOB

CUCTEMHBIX (MaTepuHCckHX) miat [IDBM;

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

npruobpectu yMeHHsl paboThl ¢ TEXHUUECKOH JOKYMEHTalel u uICTOUHUKaMu ceTh VHTepHeT;

3aKpCIUTh 3HAHUA O KOHCTPYKIIHNHN CHCTEMHOM TIaTHI.

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

CIIpaBOYHAs JINTEpaATypa Ui AOCTYN B ceTh MIHTEpHET;

[Topsimox paboOTHI:
4) Ilo mMapkMpOBKE MAaTEPUHCKOM IUIaThl ONpPEAETUTh OCHOBHBIE XapaKTEPUCTUKH M 3aIlOJIHUTh

Tabnuny 6.
Tabnuia 2 — XapakTepucTuku cucteMHoi miatel [I9BM
No HanmenoBanue napamerpa 3HayeHue Enunnna [Tpumevanus
U3MEPEHHUS
1 OCHOBHBIE XapaKTEPUCTHKHU

1.1 IIpousBoauTens

1.2 Monaens

1.3 | ®opm-dakrop (yka3aTb pa3Mepsl)

1.4 | Yuncer (ykaxxute | CeBepHBIH MOCT
MapKHPOBKY

qumon) FOxHbI1l MOCT (HE

YKa3bIBaTh €CJIM OJJHO

MOCTOBAaA CXcMa




No HanmenoBanue napamerpa 3HayeHue Enununa [Ipumevanus
U3MEPEHHUS
YUIICETA)
Super NO
ROM BIOS
Emkocts UMC ROM BIOS Mout
2 XapakTepUCTHKH MpoLeccopa
2.1 Socket mponieccopa
2.2 | MakcumanbHOE KOJIMYECTBO MPOLECCOPOB T
Ha MaTEPUHCKOM IJ1aTe
2.3 | Tunsl noaaepKUBAaEMbIX POLECCOPOB
(ykazarb HaumenoBanue CPU u siipo.
Hanpuwmep 17 - Haswell)
2.4 | HaumeHnoBaHWE CUCTEMHOM IITMHBI
2.5 | HacToTa CHCTEMHOM IIMHBI MI'g
3 XapakTepuCTUKU UHTETPUPOBAHHOTO BUEO
3.1 | Tum Buneo (ykakute MapKUpPOBKY YHIIA)
3.2 | MakcumanbHO€E pa3penicHue 2D
3D
3.3 | MakcumanbHO JOIyCTUMBIN 00beM Mb
ONEPATUBHOM MAMSITH
4 [Tonnepxka mamsitu
4.1 Tun UMC noanepxuBaeMoi mamsTh
4.3 | Konu4ecTBo CI0TOB NaMsITH T
4.4 [Tonnep>kka MHOTOKaHAIbHOW MTaMSITH KaHaJIoB
5 JononHuTeNbHBIE TAPAMETPHI
5.3 | 3ByKOBOH KOJEK (YKa)XKUTE MaPKUPOBKY
YyuIa)
5.4 | KonuuecTBo KaHAJIOB 3ByKa IT
5.5 | Konrpomnep IEEE-1394 (ykaxure




No HanmenoBanue napamerpa 3HayeHue Enununa [Ipumevanus
U3MEPEHHUS
MapKUPOBKY UMIIA)
5.6 | Konrpomiep USB (ykaxure 2.0
MapKUPOBKY UMIIA) 30
5.7 | LAN xontpoiiep (YKakute MapKUpOBKY
Yu1a)
5.8 | RAID konTposep (yka)kure MapKUpOBKY
Yu1ma)
6 WHTepdeiichl, pa3beMbl H 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 T
6.8 | IEEE1394 T
6.9 | eSATA T




No HanmenoBanue napamerpa 3HayeHue Enununa [Ipumevanus

U3MEPEHUS
6.10 | Bueurnue VGA
rpadguveckue
N DVI
uHTeperchl
HDMI
DisplayPort
6.11 | pyrue

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

Borpocs! k 3amnuTe npakTHIecKOi paboThI:
5) VYkaxuTe OCHOBHBIE XapaKTEPUCTUKH MAaTEPUHCKOM TIJIATHI.
6) Ilosicaute monsitue Socket.
7) Ilepeuncnure BuabI Socket.

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

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

Tabmwma JI1.

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

AT
LPX
(crarmapt-He1ii) ATX
Mini- ATX
Micro/Flex ATX
NLX

Bri6epute Tpu cucremuslie miatel ctannaproB AT, ATX, NLX. Hcnons3ys marepuansl,
npuBeaéHHbIe B paszzene 3 u llpuinoxeHuu, onpenenure OCHOBHbIE KOMIIOHEHTBI CUCTEMHBIX
IIaT ¥ UX MECTOIOIOXKEeHHE. 3anoaHuTe Tadnuimy JI2. B rpadax ta0biuibl ykakuTe Kakon-1u00
OTJIMYUTEIbHBI NPU3HAK KOMIIOHEHTa, HampuMep, MapKy MHKpPOCXEMbI, THUIl pa3bema,
MTOPSIAKOBBIM HOMEp KOMITOHEHTA, HAHECEHHBINM PSAIOM C HUM Ha CHCTEMHOU IIJIaTe.

Conep:xanue oTyeTa

OT4€T 0 MpakTUUECKOU paboTe JOJIKEH CONIEPKATh:

1. TutynbHBII AUCT C Ha3BaHWEM pabOTHl M yKa3aHHWEM Y4eOHOW Irpynmnsl U GamMuIvK aBTOpa
OTuéTa.

2. lens paboTel. Pemenne 3aaa4, yka3aHHBIX B 3aJIaHUHA Ha CAMOIIOITOTOBKY.
3. Onucanue 1a6OpPaTOpHON YCTAaHOBKHU.

4. HaumeHOBaHHE MYHKTOB JIaO0OpPaTOPHOTO 3aJaHMsi C pe3ylbTaTaMU HCCIEOBAHUS B BUJE
Ta0JIHII.

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

7. KOHTpOJIBbHBIE BOIIPOCHI

1. Kakue nnatel B [1K Ha3bIBatoTCsl CHCTEMHBIMU WM MaTepuHCKuMu? KakoBo nx Ha3HaueHue?
2. KakoBa KOHCTPYKIIHMSI CHCTEMHBIX TUIaT, KAKUE PA3HOBUIHOCTH MX OBIBAIOT?

3. Kakue KOMIIOHEHTBhI MOTYT pacnojlaraTbCsl Ha cucTeMHo 1uiare? [IponeMoHCTpupyiTE NX Ha
npuMepe Kakoi-mmdo peasbHON IIIaTHI.

4. Kakuie TUIBI CHCTEMHBIX TUIaT OBIBatOT? JlaiiTe MM KPaTKyIO XapaKTEPUCTHKY.

5. Kakue craHgapThl CHUCTEMHBIX IIaT ObiBatoT? BriOepuTe 00pasibl M3 4YMCIa MUMEIOITUXCS
HaTJISTHBIX TTOCOOUH, OXapaKTepU3ylTe uX.

6. KakoB cmbicn TepmuHa «hopm-pakTop cuctemMHou maTei»? HazoButre ocHOBHBIE (hopM-
¢axrops! at 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 ILJIaTHI.

9. XaboBast apXUTEKTypa CUCTEMHOM TUIATHI.

10. Kakue xapakTepuCTUKH CUCTEMHBIX IUIAT YKa3bIBAIOTCS B TEXHUYECKOU JOKYMEHTAIUU?
11. Kakyro posas B pabore I1K urpaer BIOS? I'ne pacnionaraercs sta cucrema?

12. KakoBo Ha3HaueHue jpkamiiepoB u DIP-nepexitouaTeneii, pacrnosoKeHHbIX Ha CUCTEMHOMN
miare?

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

15. Kakumu pazpémMamMu MOAKIIOUAIOTCS MATEPUHCKHE IJIaThl Pa3HBIX CTAaHAAPTOB K OJIOKY
nuTaaus?

16. Kakue aciekTbl HEOOX0IMMO YUYUTHIBATh pU BbIOOpe cucTeMHOM miatel [1K?
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Yruianzauus HeucnpaBHbix jieMeHTOB CBT, pecypco- u 3Heprocoeperamomue
TEeXHOJIOTUHU uCcnoab30Banusa CBT

N3y4unuTh TEOpETUUECKHUI MaTepUall U ClIeNaTh KOHCIEKT IO CIEAYIOIIUM BOIIpOcaM
Opranuzanus Texauueckoro odcnyxupanus CBT.

2. [leproAMYHOCTH U OpraHU3aIUs padoT.

3. Bunsl Texunueckoro oocnyxuanust CBT.

4. Metonbl TexHHUYecKoro oocayxuBanus (pemonta) CBT

5. Buasl pemonta CBT.

6. OcHoBHble xapakTepuctuku CTO.

7. Pacuera 4McI€HHOCTH pabOTHUKOB, 3aHATHIX CEPBUCHBIM O0CITY>)KUBaHUEM U TEKYILIUM
pemontom CBT

8. MatepuanbHoe obecnieuenue oocimyxuBanust CBT.

9. Cuctembl aBTOMAaTU3UPOBAHHOTO KOHTPOJIS,, aBTOMAaTHUYECKOTO BOCCTAHOBIICHHUS.

10. JlnarHoCcTHYECKHE TPOTPAMMBI.

11. TIporpammHBIi, anmapaTHBIA 1 KOMOUMHUPOBAHHBIN KOHTPOIH

12. JlmarHOCTHYECKHE TPOTPaMMBbI OOIIETO U CTIEITHATFHOTO Ha3HAYCHUS.

13. CepBucHas anmnaparypa.

14. Buabl KOHQIMKTOB IPH YCTaHOBKE 000PYI0BaHUS, CIOCOOBI X YCTPaHEHHUSI.

15. Cucremubie pecypchl.

16. IIpenoTBparnieHue KOHMINKTOB, BOSHUKAIOIINX MTPH UCTIOIb30BaHUU PECYPCOB.

17. Buapl HeHCIpaBHOCTEH, 0COOCHHOCTH UX TPOSBICHHUS.

18. OcHOBHBIE BUIBI OIIMOOK M MPUHIIMII TOAXO K HUM.

19. OcHOBHBIE HaNPaBJICHHS TTOUCKA U YCTPAaHEHUSI HEUCIIPABHOCTEM.

20. Monepunzanus CBT.

21. Kondurypuponanne CBT.

22. HeucnipaBHOCTH cucTteMHOTO Os10Ka. [ToMck HEMCIpaBHOCTEH CHCTEMHOTO OJI0Ka.

23. HeuncnipaBHOCTH OJIOKOB TUTAHMSI, UX MPU3HAKH, TPUUUHBI BOSHUKHOBEHUS U CIIOCOOBI
YCTPAaHEHHS. ..

24. OCHOBHbIE HEUCITPABHOCTH CUCTEMHOM IJIaThl, UX MIPU3HAKH, IPUYUHBI BOSHUKHOBEHUS U
CIOCOOBI yCTpaHEHHS.

25. Ocobennoctu KoHCTpYyKIMU coBpemenHbix HXKM/I, Buabt nedexros HXKM/I.



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

27. HeucnipaBuoctu (aiinosoii cuctembl HXKMJ] 1 MeTOIbI UX yCTpaHEHUS.

28. Tunoseie HeucnpaBHocT OC, aNrOpuUTM MOUCKA U YCTPAHEHUS.

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

30. OcHOBHBIE IPUHLIMIIBI TOCTPOEHUS COBPEMEHHBIX MOHUTOPOB.

31. IIpenocTopoKHOCTH MPHU MPOBEACHUN PEMOHTHBIX paboTr BM

32. Ilpuunnbl BO3HUKHOBeHUs HencnpaBHocTel B DJIT BM. O6uue npuHimnsl peMmonta BM.
33. IlpuHIMO NOCTPOEHUS U OCHOBHBIE BUAbl HercnpaBHocTel KK - MOHUTOPOB 1 MeTOMKA X

pPEMOHTA.

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

35. CTpykTypHas cxema CTpyHHOro MpuHTEepa 1 ee 0COOEHHOCTH. [lnarnoctuka
HEUCIIPABHOCTEH U PEMOHT CTPYHHOTO MPUHTEpPA.

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

37. lnarHocTHKa TeXHUYEeCKoe 00CITyKUBAHUE M PEMOHT JIa3€PHBIX IPUHTEPOB.

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

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

40. HeucnpaBHOCTH ceTeBOro o0opynoBanus. [lonck HencrnpaBHOCTH CETEBOIO 000PYAOBaHUS.
41. Ytunuzauusa HeucnpasHbix 31eMeHToB CBT. Tunosast cucrtema yTuimu3aiu HEUCIIPaBHBIX
3JIEMEHTOB.

42. Pecypco- u 3HEprocoeperamIme TeXHonornu ucnoib3oanus CBT.
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3amena 0.10xa nuranus. HoBuHkM cpeau 0JI0KOB MUTAHUSA

YOeauTech B TOM, UTO KOMIBIOTEPHASI CUCTEMa 00ECTOUEHA.

OTkpoiiTe cUCTEMHBIN OJIOK.

Y CcTaHOBUTE MECTONOJIOKEHNE OJIOKA MUTAHMS.

YcraHOBUATE MECTONOJIOKEHUE MATEPUHCKOM TIJIATHI.

YcTaHoBHTE XapakTep MOAKIIOYSHHS] MATEPUHCKON TIJIAaThI K OJIOKY MUTaHus. [[1s1 MaTepruHCKUX
mwiat B Gpopm-dakrope AT moakiItoueHNe MUTAHUS BBIMOTHIETCS IBYMsI pa3beMaMu, a Kak B GopM-
dakrope ATX? ObpaTutTe BHUMaHHE Ha PACTIOJIOKEHUE MPOBOIHUKOB YEPHOTO 1IBETA — OHO
BA)KHO JIJIs1 PABUJILHON CTHIKOBKH Pa3bEMOB.

YcTaHoBHUTE MECTOMOJIOKEHHE )KECTKOTO IMCKA. Y CTAHOBUTE MECTOMOJIOKEHHE €T0 pa3zbema
nutanusd. [Ipocnenure HampasieHue miekda MpOBOTHUKOB, CBA3BIBAIOIIETO KECTKUM JTUCK C
MaTepUHCKOH 1u1aTtoil. O6paTuTe BHUMaHUE Ha MECTOIOJIOKEHHNE TPOBOAHHUKA, OKPAIIEHHOTO B
KpacHBIN I[BET (OH JOJDKEH OBITh PACHONIOKEH PSIIOM C pa3beMOM MUTAHUS).

YcTaHOBHTE MECTOIOJIOKEHHSI TUCKOBOAOB THOKHUX AUCKOB U JuckoBoga CD-ROM, Tlpocneaute
HaIpaBlieHUE UX MUIEH(OB MPOBOIHUKOB U O0OpPATUTE BHUMAHHUE HA MOJIOKEHUE TIPOBOIHUKA,
OKpAILIEHHOI'0 B KPACHBIN IIBET, OTHOCUTEJIBHO pa3beMa IMUTAHUS.

YcraHoBUTE MECTOMOJIOKEHHUE 3BYKOBOM KapThl U IUIATHI BUACOAIANTEPA.

BrImoTHUTE pa300pKy CUCTEMHOTO OJIOKA.

[TpumepHBIiA MOPSAIOK pa30OPKH CUCTEMHOTO 0JI0Ka KOMITBIOTEpA:
- OTCcOeIMHUTE BCE KaOeu.



- YanuTh Bce TUIaThl PACIIUPEHUS.

- YaanuTe BCE TUTAHKH ITAMSITH.

- Y1anuth MaTepUHCKYIO IJIATy B COOPE ¢ KYJIEPOM U IIPOIIECCOPOM.
- Y 1anuTh HAKOIUTEIN JaHHBIX.

- YV ianuTe OJI0K HUTAHUA.

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

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

1. OHpeI[eJ'II/ITC H 3allMIIUTC B TCTPAAb XapaKTCPHUCTUKH Ooka IMUTAaHUs, HAIIPUMEDP:

Brok numanus ATX 1000W OCZ Z1000M-UN

e ATX — cranaapT pa3beMa NUTaHUS MAaTEPUHCKOM IJIaThl, SIBJISIFOIIUICS OCHOBHBIM IS
HacTonbHbIX [1K
e 1000W — MomHOCTb 0J10Ka MUTAHUS
e OCZ - dupma npousBoautensd bIT
e 7Z1000M-UN — mozenb 010Ka MUTaHUs

2. BuuMareapHO MpOYUTaTe HHCTPYKIIHIO:

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

briok nmutanus 1OJDKEH KPEMUTHCS Ha YeThIpe 0oJiTa ¢ HapyKHOH yacTu. K HemMy moakouaeTcs
MUTaHKUE U3 CETEBOTO Kabells, a OH B CBOIO O4Yepe/lb, CHAOkKAET IJIEKTPUUECTBOM BCE, UTO
MOAKIIOYEHO K MATEPUHCKOM TuT1aTe. Y CTaHOBKY OJIOKa MUTaHUS TPOU3BOAUTE BHUMATEIHHO,
cTapaiTech He KacaTbCs KyJiepa Ipoueccopa.



Y ocHOBHOTO Ka0esns ecThb 3alieNka, KOTopas M03BOJIIEeT U3BJIEKATh U MOJKIYATh €ro U3 pa3beMa.
3. 3aKOHCIEKTUPYHTE UHCTPYKIUIO B TETPAIH.

4. CaMOCTOSITETILHO YCTAHOBUTE OJIOK IMUTAHUS B KOPILYC CUCTEMHOIO OJIOKA.

IIpakTuyeckas padora 17

3aMeHa HAKONUTeEJEH HA KECTKUX MATHUTHBIX JUCKAX U MOAKJII0OUYEeHHE
Hakonurejei K IIK

Ieab pa0oThl: M3YYNTh KOHCTPYKTHBHBIE OCOOCHHOCTH H XapaKTepHbIE HEUCIPABHOCTH
Hakonutened HDD; o3HakOMUTBCS C MpaBuiIaMy MOAKIIOYEHUS W IKCIUTyaTallMM HaKOMUTEJIEeH
HDD.

Oo6opynosanne: IBM PC-coBmecTumslii koMnbtotep, Hakonutenu HDD.

Hcnoab3vemMas JUTepaTypa: KOHCIEKT JICKIUN U JaHHBIE METOAUYECKIE YKa3aHusl. 21
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ITopsinok BbINOJHEHHS PadOTHI

O3HaKOMHUTBCS C TEOPETUUYECKOM YacThiO JaHHOM paboTHI.

N3yuuth ycrpoiictBo Hakonureneid HDD u moaximouenne uHTepdeiicos.

O3HaKOMUTBCA ¢ KOHTPOJIBHBIMU BOIIPOCAMH M MPOAYMATh OTBETHI HA HUX.

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

Kparkue TeopeTrnyeckue cBeIeHHs

YCTpaHeHI/Ie HEHUCITPABHOCTH XECTKOI'0 AWCKa — JOCTATOYHO CCPLE3HOC 3aHATHUE, KOTOPOE HE
BCCTAa 3aKAHYMUBACTCS IIOJIHBIM YCIICXOM. I[eno YCIOXHACTCA CIIC U TEM, YTO B OOJIBIIIMHCTBE
CJIy4acB Ha )KECTKOM JUCKE 3allMCaHbl BAXKHBIC JJAHHBIC, KOTOPLIC, YalllC BCEro, HE ObUIH B Hy>KHBII71
MOMCHT CKOIIMPOBAHLI HA BHEIIHHUI HOCUTENb I/IH(bOpMaI_[I/II/I.

HeucnpaBHOCTH %KECTKOTO TUCKA MOTYT OBITh CJICIYIOIIUX BUIOB:
* JIOTHYECKasi HEUCIIPABHOCTH;

* HEUCIIPAaBHOCTh KOHTPOJIJIEPA KECTKOTO JTUCKA;

* OTEPS WM pa3pylieHUe cayKeOHOH HHPOpMaITuu

* (uznyueckass HEUCIIPABHOCTb.

Jlornueckasi HEHCIIPABHOCThH

IIpy 7nOrM4ecKoyd HEUCHIPAaBHOCTH 3arpy3ka OINEpPalMOHHOM CHCTEMBI C JKECTKOIO JIMCKa
HEBO3MOXKHA, a MpH MOAKIIOYEHUH €ro B KaueCTBE BTOPUYHOI'O HE OTOOpPa)xaercss COAEepKUMOE
JIOTUYECKUX JUCKOB MU caMu Jucku. Camoe HHTEpPECHOE, YTO TaKOil BHHYECTEp KOPPEKTHO
pacrio3Haercst B BIOS u mpu npoBepke He BBISBIISIETCS HUKAKUX (PU3MUECKUX MOBPEXKICHUM TUCKA.
Takoil AMCK HeNnb3s HUCHPAaBUTh IPOBEPOUYHBIMH yTUIMTaMH Bpoae ScanDisk. Mano Toro,
MCIIOJIb30BaTh TaKUE YTHIINTBHI KpallHE HE PEKOMEHIYETCS, MOCKOJIBbKY B IIPOLECCE TPOBEPKU OHU
MOTYT 3aIllMChIBaTh Ha KECTKUM TUCK Kakue-I100 JaHHbIE, YTO MOKET NMPUBECTH K MOTEPE BAXKHON
uHpopMmanuu. Jlormueckyro  HEUCHPABHOCTh MOXHO  YCTPAHHUTh MOIbKO €  HOMOULbIO
CReyuanu3upo6aANHbIX YMuaum, KOTOPbIE Ha HU3KOM YPOBHE BOCCTAHABIIMBAIOT pa3lenbl U
¢aitnoByto cTpykTypy BuHYecTepa. CienyeT MOMHUTb O TOM, YTO JII00OO€ BMEIIATEIbCTBO B
CTPYKTYpYy AMCKa MOXET MpHUBECTH K notepe uHpopmanuu. K takomy s¢ddexty Moryt nmpusectu
BCTPOEHHBIE B XECTKUH IUCK CpEACTBa AMArHOCTHKH, Hampumep TexHosorus S.M.A.R.T., nmm
nepeHasHaueHue aucka. UtoObl M30exarh 3TOro, MpH MEPBbIX MPU3HAKAX HEHCIPABHOCTHU AMCKA
3TH CPEACTBA JUATHOCTUKH HYKHO OTKJIIOUUTD.

HeuncnpaBHOCTH KOHTPOJIJIEPA KECTKOTO THCKA

K nanHOMy BHMIy OTHOCATCS HEHUCHPABHOCTH, CBS3aHHbIE C (U3UUYECKUMHU IOBPEKICHUSIMU
KOMIIOHEHTOB KOHTpOJIJIepa AUCKA: MEPEropeBIIMMHA MUKPOCXEMaMH, TTOBPEXKIEHHBIMH TOJIOBKAMU,
OTOpPBaHHBIM UHTEP(EHCHBIM KabeaeM u T. 1.

CYH_ICCTBYCT ABa BapuaHTa ONPCACICHUA TAKUX HCHCHpaBHOCTCﬁ.

IlepBbIil M3 HUX — CaMbIil IPOCTOM, KOTJa NMPU3HAKH pa3pyLIEHUs KOMIIOHEHTOB KOHTpPOJUIEPA,
HalpuMep IbIpbl HA MMKPOCXEMAaX, BBIABIAIOT IIPU BHELIHEM OCMOTpe. B 3TOM ciydae mepen
HAYaJIOM KaKuX-TMO0 AEUCTBUM ClIelyeT 3aMEHUTh CTOPEBIINE KOMIIOHEHTHI.

Btopoii BapraHT, COOTBETCTBEHHO, CaMbIi CJIOKHBIM: KOrJa BUIAUMBIX MPU3HAKOB MOBPEKICHUS
HET, OJJHAKO KECTKUH NUCK BeJeT ce0sl HECTaHIapTHO. PacCMOTpUM HEKOTOPBIE CUTYAIIHH.

- /leucamensv ne packpyuueaemcs, HUKAKUX 36YK08 He CabluiHo. BO3MOXHbBIE TPUYHMHBI -
3aKJIMHWIO UIMUHIACTBHBIA JBUTATEIh WM TOJOBKH YTCHUS/3aMUCH "TPUIUIUIM" K TTOBEPXHOCTH
JMCKA.



Ecnu nmoneITaTeCst IPOBEPHYTH LIMUHJEIL, TO 3TO MOKET IIPUBECTU HE TOJIBKO K IOBPEXKICHUIO
IIOBEPXHOCTU JIUCKA M, COOTBETCTBEHHO, Ipomaxke MH(pOpMAlMK, HO U K TOJIOMKE MEXaHHU3Ma
YIPABJICHUS TOJIOBKAMU M CAMMX TOJIOBOK. B 3TOM cilyyae HEHWCHpPaBHBIM BHHYECTEp JIydlle
OTHECTU B CEPBHUCHBIN LIEHTP, TI€, BO-IIEPBBIX, BAM TOYHO CKaXYyT, IMOMJIEKUT JIM JKECTKMHA JHUCK
PEMOHTY, a BO-BTOPBIX, IEPEMUIIYT C HETO BCIO BAXKHYIO HH(OpMAINIO

—ﬂeuzameﬂb packpyduueaemcs, CibliieH Wie1Uo0K. 9TOT MICIYOK ABJIACTCA CICACTBUEM Hey;[aquﬁ
pacinapKoOBKHU I'OJIOBOK. Haubonee BCPOsATHAs IIpUYIKHA ,Z[aHHOﬁ HEHUCIIPABHOCTH - BBIXOJ M3 CTPOA
reHeparopa MWIHAHACIBHOTO ABHUIATCIA HJIM CHUCTCMblI IMO3MIITUOHUPOBAHHA TI'OJIOBOK. Bo3MoxHO
TAKXE NOBPCKIACHUC KAaTYIIKHU ITO3UIIMOHHUPOBAHUSA, KOTOPAas pa3MCIICHA Ha 0JI0K€ T'OJIOBOK.

- leucamens packpyuueaemcs, OIHAKO OUCK He ONPedeaemcs Ul Onpedeniemcs HeeepHo.
[TprunHOM BO3HMKHOBEHHS TaKOl HEUCIIPABHOCTU MOXET OBbITh BBIXOJ M3 CTpPOs MHTepdeiicHoi
MHUKPOCXEMBI KOHTPOJUIEpPA WM MEXaHHYECKOE MOBPEXKICHHUE KOHTAKTHOW TPYIIbI, K KOTOPOM
MOJIKJII0YaeTCs NUIeH( TaHHBIX (HallpuMep, COTHYTBIM UM MOJIOMaHHBIA METAJTMYECKU BHIBO).

- JIuck packpydyuBaeTCsl, CIBINICH cmyK. JlaHHas CUTyalusi MOXKET O3HAyaThb OYEHb MHOTOE,
Ha4dyuHasg C HeI/ICHpaBHOﬁ CUCTCMbI NO3MIIUOHUPOBAHHA MW 3aKaH4YMBasA NOBPCKIACHUCM TI'OJIOBOK.
Eme onuH BapuaHT - cOOMHBIE CEKTOPHI B 3arPY304HOM 00JacTH BUHYECTEepa. TaKkyro CUTYaIHIO BbI
CMOJKET UCIIPABUTH CAMOCTOSTEIbHO. ONpeIeTuB COCTOSHUE KECTKOTO JIMCKA, TIOIKITIOYNM TIIeH(
JaHHBIX. Ternepb MOKHO HE TOJIBKO YCIBIILIATh M3/IaBaeMbIe )KECTKUM JTUCKOM 3BYKH, HO U YBUJIETh
Ha 9KpaHe coobmenns 00 omubkax B xo/e paboThl BUHYECTEpa. BO3MOXKHBI CIIEAYIONINE OCHOBHBIE
CUTYaLlUH.

- IlosiBnenune coobmienuii tumna Invalid Drive Specification. Takue cooOmieHus 03Ha4aroT, 4TO B
BIOS 3anucana neBepnas uHboOpMaIs O rapaMmerpax yCTAaHOBJICHHOTO BHUHYECTEpA WIIU K€ OH
HEBEpHO pacmo3Haercs. [locneaHuii BapuaHT TOBOPUT O pa3pyUICHHH CIY:KeOHOW HH(OpMAIUH
WIH O TOBPESXKICHUU TOJIOBOK. BO3MOXKHA Tak jke TOJIOMKa KOHTAKTOB WHTep(deiica Ha miate
KOHTpOJIJIEpA UM B CaMOM IIjieiide TaHHBIX.

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

- IlosBnenue coobumenuit tuna Boot Disk Failed. Camas BeposiTHas npuumHa — HalIU4yue
COOMHBIX CEKTOPOB Ha HYJEBOW JOpPOXKKE, BCIEACTBHE YEro 3arpy3ka C >XECTKOro JHcKa
HeBo3MOkHAa. OC HOPMaJIBHO pAacmoO3HAIOT KECTKUH JHUCK, OIHAKO He omoobpajicaem
Jao02uueckue TUCKU. Ecny MCKIIOYUTH BapuaHT TOTO, YTO BHMHYECTEP MPOCTO HE pPa3OUT Ha
JIOTUYECKHE TUCKU, TO OCHOBHOW NMPUUYMHONW TaKON HEUCIIPABHOCTHU SIBJSIETCS Haluuue COOMHBIX
JIMCKOB B CUCTEMHOM 00J1acTH MJIH paspylieHue (ailioBoi CUCTEMBI, cojeprKalieil HHPOpMaLuio o
TeKylel KOoHQUrypanuuu IUCKOB. B 3TOM ciywae cieqyeT 3aHOBO pPa3OUTh BUHYECTEp Ha
JIOTMYECKUE JUCKH, MOcie 4ero oT¢hopMaTupoBaTh ero. MoXKHO Takke 0ojee JeTallbHO M3y4YUTh
HEHCIIPAaBHOCTh C TOMOIIBIO HU3KOYPOBHEBBIX YTHIINT.

- XKecTkuil nuck pacmo3HaeTcs HOpMaibHO, oAHaKo OC 3azpyscaemcsa He NOTHOCMbBIO UTU He
3azpyycaemcs BoBce. JlaHHBIA (aKT TOBOPUT O TOM, 4YTO 0OJACTh BHUHYECTEpa, B KOTOPOMH
3amucaHbl (HAMIbl OMEparMOHHOW CHUCTEMBI, COACPKUT COOWHBIE CEKTOphl. B maHHOM ciydae
cienyeT oOpaTHThCs K HU3KOYPOBHEBBIM YTHIIUTaM, KOTOPHIE MOMETSAT COOWHBIE CEKTOPHI U B
city4ae HeoOXO0IMMOCTH MEePETIaHUPYIOT BUHUECTED.

Hpodpunaxkruxka HDD

Co BpeMeHeM JHNCK HauyWHaeT padoTaTh MEJICHHEE, CO COOSIMHU, TPEETCS, MOSBIISIFOTCS OITHOKH
YTEHUS U T. I1. DTO O3HAYAET, YTO MPHUILIO BpeMs NPO(UIAKTUKH, OCHOBHBIMH MEpaMH KOTOpPOM
SIBIISIFOTCSI

- [IpoBepka Jorm4yeckoro W (PU3NYECKOr0 COCTOSIHUS JAMCKA C TIOMOIIBIO THATHOCTUYECKUX
yrunut Ttuna scandisk (ays cucrem Windows 95/98). Takas mpoBepka MO3BOJIIET HE TOJBKO
UCTIPAaBUTh JIOTMYECKHE OUTHOKH, OCBOOOUB MECTO Ha YKECTKOM JHMCKE, HO U Y3HATh O MOSIBICHUH
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COOMHBIX CEKTOPOB, KOTOPHIE YTHIMTA MOMeUYaeT cooTBeTCTBYIOMmMM obopazom. OC Windows XP
IpoBEpseT AUCK HEMHOIO MHAYe, OAHAKO MEXaHU3M IIPOBEPKH TOT K€: YTOOBI 3allyCTUTh YTUIINTY,
xkaukauTe [IKM Ha mHTepecyromiem Bac aucke, BbiOepute CBoiictBaP> CepBuc P> BbInoaHuTh
NPOBepKYy... B oTKphIBIIEMCS OKHE yCTaHOBUTE TpeOyeMble MapaMeTpbl MPOBEPKU M 3allyCTUTE
JMarHOCTUKY Ha BBITIOJTHEHUE.

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

- Jedpparmentanusi ¢aiijioB ¢ TMOMOUIBI0 CTaHJAPTHBIX YTWJIAT WM YTHIUT CTOPOHHETrO
npousBoauTens. dparMeHTanus — 3TO pa3OUTHE OAHOTO (ailia HAa HECKOJIBKO (ParMeHTOB H
pa3MelleHNe UX Ha pa3HbIX ydacTKaxX aucka. @parMeHTanus NpoMCXOJUT HE HAMEPEHHO, a M3-3a
cnenuduku 3anucu uHpopmanuu. lepparmeHTanus — cOOTBETCTBEHHO, coelMHEeHUE (hparMeHToOB
onHoro (paima. Ecim guck  nedparMeHTUpOBaH, TO CKOPOCTh JOCTyna K HH(opManuu
yBenuuuBaercsi. Co BpeMeHeM (parMeHTalusi HOBbIX (DailJIoB CHOBA MPHUBOIUT K 3aMeIJICHUIO
paboThI, B 3TOM ciiy4ae Imporecc AedparMeHTanuu cieayeT HOBTOPUTh.

- HaGnloenne 3a  TeMmepaTypoid /HMCKa C TIOMOUIbIO  CICHUATU3UPOBAHHBIX  YTHIIHT.
Temrieparypa Kak HUYTO JPYroe BIHMSET HA COCTOSHUE MPOM3BOIUTEIBHOCTH JKECTKOTO Jucka. B
pe3yabTare MOBBIIEHU TEMIIEPATYPhl MOI'YT OCTPaJaTh BHYTPEHHUE KOMIIOHEHTEI KOHTPOJLIEPa,
YTO TpPUBENET K TMOSBICHUIO CEPhE3HBIX HEUCHPABHOCTEH. DTOro BIIOJHE JOCTATOYHO st
obecrieueHus, 1Mo KpaHen Mepe, TOTUIeCKOoro "310poBbs" JKECTKOTO JIUCKA.

KOHTpOJIbeIe BOIIPOCHI

HazoBute ocHoBHBIE KOMITIOHEHTEI HDD 1 ux Ha3HadeHue.

Otinune cnocoba 3anucu uaopmanuu B HDD u FDD.

Cpennee BpeMsi 10CTyIa B HAKOMUTENSAX, €MHUIIBI €T0 U3MEPEHUSI.
UYem onpenensercsa HaaéxHoctb HDD?

Uro onpenensier ObicTponerictBue HDD?

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

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

Hazosure Buapl HeucnpaBHoctern HDD.

10. Hazoswute Mepsl npodunaktuku HDD, oxapaktepusyiite ux.

11. O uém rosopurt nosieiieane coodmenus Disk Boot Failure?

12. KakoBa npuurHa BO3HUKHOBEHUS CUTYyalluu /Jeucamens ne packpyuueaemcs, HUKAKUX 36YK0G

He cviino?

13. KakoBa npuuuna nosisnenust cooduienus Invalid Drive Specification?

14. KakoBa mnpuyuHa BO3HUKHOBEHMS cUTyaluu /Jeucamensy packpyuueaemcs, OJIHAKO OUCK He

onpeodenaemcs Vi onpeoensemcs Heeepno’?!



IIpakTnueckas padora 18

Pacuer norpedasiemoit momnoctu ITK

Mo1HOCTb, TOTpedIisieMast BCEM yCTPOKWCTBOM, 3aBUCUT OT MOTPEOISIEMON MOIITHOCTH OTICTBHBIX
MHKPOCXEM U KOJIMYECTBA MUKPOCXEM.

[ToTpebasieMass MOIITHOCTh KaXK0M MHUKPOCXEMBI paCCUYUTHIBACTCS 11O (OpMYyIIE:
P =Iccex Uce, Br,

rac Icc — Tox HOTpe6JICHI/I$I OT UCTOYHHUKA IIUTAHUA OJIA I[aHHOﬁ MUKPOCXCMBI;
Ucc - HanpspDKeHHUE MUTaHUsI.

OOt moTpebIIseMblil TOK OT UCTOYHHMKA MUTAHHUS KAKI0H MUKPOCXEMBbI, IPU HAIPSHKCHUH MTHUTAHHS
+5 B, paccuutbiBaeTcs 1o gpopmyie:

[+5B =4*1+5B(KP5801P82) + [+5B(K155J1A2) + [+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 norpeOienust, npu HanpsHKeHUH nutaHuu +5B
[ +5B =4*160+6+8+120+100+3+2*36+200+2%9,7+190+85+115+16= 1574,4 MA
Cunrtaem MomHOCTh: P =1,5744 x13 = 20,46 Bt

BreinmoaHuTh paC‘léTH 10 NHAUBUAYAJIbHBIM 3aJaHUSIM
IIpakTnyeckas padora 19

N3y4yeHne HOBOW CEPBUCHOM annapaTrypbl, HHCTPYMEHTOB W NPUOOpPOB

3ananue: JlaTh onpeaesieHne yCIOBHBIX 0003HaUEHHH Ha U3MEPUTEIbHBIX TPUOOpax.
[lenb paboTel. UMeTh HaBBIKM pabOTHI ¢ U3MEPUTEIBLHBIMU TPUOOPAMHU.

B npuBenenHoil Huke Tabnuie mpeacTaBieHbl Npumepbl AByX BapuaHTtoB PI'P 1. TpeGyercs
3amoJHUTh  cTonOery «HamMeHoBaHusi cucteMbl, TmpeoOpaszoBarenisi, O0O3HAYEHUS» COTIACHO
dbopmynupoBkam ['OCTa.

Ne | HAUMEHOBAHU A OBO3HAYEHU | Ne | HAUMEHOBAHUA OBO3HAYEHU

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

1 e ]
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KoHTpoJIbHBIE BOITPOCHL.

1. KakoB npuHIMI AeiCcTBUS MPUOOPOB MArHUTORIEKTPUUECKOH U 2JIEKTPOMarHuTHOM cuctem?
2. Yro Takoe mpenen usmepeHus?

3. Kax ompenensercs 1eHa JieneHus npudopa?

4. Yro Takoe aOCOIIOTHAS U OTHOCUTEIbHAS MOTPEUTHOCTh U3MEPEHUS?

5. Yto xapakTepu3yeT Kiacc TOYHOCTH pudopa?

6. B kaxoif yactu mkasasl npuOopa u3MepeHus TOUHee U oyemy?

7. KakoBbI OCHOBHBIE JOCTOMHCTBA IM(PPOBBIX U3MEPUTENBHBIX TPHUOOPOB?

IpakTnueckas padora 20

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

Llenb paboOThI: U3YYUTH YCTPOUCTBA, PACIIONOKEHHBIE BHYTPH CUCTEMHOT'O 0JI0Ka, COCTABUThH CXEMY
MOAKIIOYEHUS YCTPOMCTB K CHCTEMHOM IIJIaTe.
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Kpartkas Teopus
CucTeMHBIH OJIOK — OCHOBHAS YacTh KOMITbIOTEpa. OH COCTOUT U3 METAIITMYECKOTO KOPITyca, B
KOTOPOM pacrojaraoTcs OCHOBHbIE KOMIIOHEHTHI KoMIbIoTepa. C HUM KaOelsiMU COeTMHEHBI
KJIaBUATYypa, MBIIIIb, KOJOHKH U MOHUTOP. BHYTpH cCUCTEMHOTO 0JI0Ka pacIoIOKEHBI:

e MuKponpoyeccop, KOTOPBIH BBIIIOIHSET BCE MOCTYIAIONINE KOMaH/Ibl, TPOU3BOIUT
BBIUMCIICHHSI M YIIPABIISIET padOTOM BCEX KOMIIOHEHTOB KOMIIBIOTEPA;

e OnepamusHas namsamy, NpeHa3HaYCHHAas JIJIs1 Bp€MEHHOTO XpaHEeHUsI IPOTPaMM U JaHHBIX;

e  cucmemHas wuHd, OCYIIECTBISAIONAs HHPOPMALMOHHYIO CBSI3b MKy YCTPOUCTBAMH
KOMIIBIOTEPA;

e Mamepunckas niama, Ha KOTOPOH HAXOAATCS MUKPOIIPOLIECCOP, CUCTEMHas IINHA,
orepaTUBHAs MaMiITh, KOMMYHHKAI[MOHHBIE Pa3bEeMbl, MUKPOCXEMBI YIIPABICHUS Pa3IUnYHBIMU
KOMITIOHEHTaMHU KOMIIBIOTEPA, CAETIYNK BPEMEHH, CUCTEMbI MHIUKAIMH U 3alUTHI;

e On0K numawnus, TpeodpazyOUINil SIEKTPOINUTAHUE CETH B TOCTOSHHBIN TOK HU3KOTO
HANPSDKEHUS, TI0JJaBaeMbIN Ha 3JIEKTPOHHBIC CXEMbI KOMITBIOTEPA;

o GeHMUIAMOPYL TSl OXJIAKICHUS TPEIOIIUXCS JIEMEHTOB;

e ycmpoticmea enewHel namamu, K KOTOPbIM OTHOCSTCS HAKOTIMUTEIH Ha SUOKUX T HCECKUX
MASHUMHBIX OUCKAX, OUCKOBOO 01 Komnakm-ouckoe CD-ROM, npenHazHaueHHBIC IS
JUTHTEITLHOTO XpaHEHUsI HHPOPMAITUH.

AnmnapaTHOi OCHOBOW CUCTEMHOTO OJIOKa SIBISETCS MamepuncKas niama - CaMoCTOSTEIbHbBIN
DJIEMEHT, KOTOPHIN YIIPABIJISICT BHYTPEHHUMU CBSI3SIMH U C TIOMOIIIBIO CHUCTEMBI TTPEPhIBAHHIHA
B3aMMOJICHCTBYET C BHEIIHUMU yCcTporcTBaMu. Ha MaTeprHCKOI J1aTe pacioiokKeHbl BCe
BAKHEUILINE MUKPOCXEMBI.

ArnmnapaTtHoe NOJKIYeHne epu(epruitHOro yCTpoicTBa K MarucTpaii Ha (PU3MUYeCKOM YPOBHE
OCYILECTBIISICTCS Yepe3 CIEeNUAIbHbIN OJIOK - Konmponiep (Apyrue Ha3BaHUs - aAaITep, IiaTa, Kapra).
J71st ycTaHOBKH KOHTPOJUIEPOB Ha MATEPUHCKOM IUIaTe MMEIOTCS CIIeUaIbHbIe Pa3bEMBI - CI0MbL.
CBsI3b KOMITBIOTEPA C BHEIIHUMH YCTPOMCTBAMH OCYIIECTBIISIETCS UEPE3 NOpHbl — CTICIIHATIBHBIC
pa3bEMBI Ha 3aIHEH MaHenu KoMIlbloTepa. Pa3nuyarot nocienoBaTelbHbIE U MApAIJICIbHBIE TOPTHI.
[TocnenoBarensubie (COM — mOPTHI) Cy>KaT AJI MOJKIIOUCHHUS] MAaHUTTYJIITOPOB, MOZIeMa 1
nepeaarT HebobIue 00bEMBI HHGOpMaIu Ha Oobinue paccTosHus. [lapamnensasie (LPT - mopThn)
CITy>aT JJIs IOJKIIFOUEHHUS IPUHTEPOB, CKAHEPOB M MepeaaroT 0olbiire 00bEMbI HHDOpPMAIIUY Ha
HeOobIINe paccTosIHUS. B mocnennee BpeMs IIMPOKOe pacpoCTpaHEeHNEe oMy U
nociueaoBarenbHble yHUBepcalibHble opThl (USB), K KOTOPhIM MOXHO MOJKIIIOYATh Pa3InYHbIE
YCTPOMCTBA.

[Topsaiok BeIMOIHEHUS
1. Ha mpencraBneHHON MoieM WM Tu1akarte (CM. npuiioskeHre Nel) paccMOTpeTh cocTaB CUCTEMHOTO
OJ0Ka.
2. 3y4nTh KpaTKylO TEOPHUIO U BBINACATh HA3BAHNUE U Ha3HAUYEHUE YCTPOMCTB Mo HoMepamH 1- 21
3. CocTaBUTh cCXeMy MOJKJIIOUEHHUS] YCTPOUCTB K CUCTEMHOM T1are (cM. mpuiioxkenue Nel).
4. CnenaTh BBIBOJ O MpOJIeNIaHHOM paboTe.
Conep:xanue oTyeTa
1. HazBaHue n Ha3Ha4eHHUE yCTPOUCTB MO HOMepamu 1- 21.
2. CxeMa NOJKITIOYEHHS] YCTPOMCTB K CHCTEMHO 1y1aTe.
3. BriBoz1 0 mpozenanHoil pabore.
KoHnTposabHbIe BONPOCHI
1. HasBatb ycTpoiicTBa, BXOJSIINE B COCTaB CUCTEMHOT0 0JI0Ka UX Ha3HAUYE€HHE U CI10co0
MOJKJIFOUEHUS.
2. Omucatp cxeMy oOMeHa JaHHBIMHU MEXKITY YCTPONCTBaMHU KOMITBIOTEPA.
[TpakTuyeckas pabora Ne2
Coznianue ¥ UCIoNIb30BaHue CTHIIEH (OpMaTUPOBaHUS
Llenb paboThI: MO3HAKOMUTHCA ¢ Bo3MOkHOCTAMU TP Word. HayuuThcst co3aaBare, pe1akTupoBaTh U
dbopmarupoBath 1okymMeHT. Co3znanue u GopMaTUPOBAHKE CITHCKOB.
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IIpakTHueckas padora 21

TexHuueckoe 00C/Iy;KUBAHHE BEHTWIATOPA. YCTAHOBKA MOJYJIAl ONIEPATHBHOM
naMsTu. 3aMeHa BHICOKAPThbI

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

e 1536Mb — 00BeM BUCONTAMATH, YCTAHOBJICHHBIN Ha BUACOKAPTE B MeradanTax

e GTXS580 — tun rpaduveckoro mporeccopa BUICOKAPThI, IO KOTOPOMY JIETKO OIPENENIIeTCs U
KOMIIaHUS MPOU3BOAUTENH 3TOT0 CaMOro mporeccopa (B JaHHoM cirydae 3to NVIDIA)

e PCI-E — tun pa3bema B KOTOpBIM yCTaHABIMBAETCsl BUIEOKApTa

o 2xDVI, HDMI, DisplayPort — umeer asa Bsixoga DVI, onun HDMI u onun DisplayPort nns
MOJKIIIOUEHUS Pa3IMYHbIX YCTPOHCTB BbIBOJA (MOHUTOPHL, JKK TeneBu3opsl, miasma)

e OEM - Bujgeokapra npopaercs 6e3 KopoOku

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

e 2048Mb - 06beM BuaEONaMATH, YCTAHOBIICHHBIM Ha BUJEOKapTe B Meradaitax

o HD6950 — tun rpaduueckoro mporeccopa BUICOKApPTHl, B JaHHOM Cilydae HMpPOM3BEAECHHBIN
xomnanueit AMD (ATI)

e PCI-E — tun pa3bema, B KOTOpBIN yCTaHABIMUBAETCS BUACOKApTa

e VGA, DVI, HDMI, 2xminiDP — nepeuncicHre UMEIONUXCS BBIXOJJOB HAa BUJCOKAPTE

o Retail — Bugeokapra nposnaercs B KpaCOUHOM yImakoBKe.

2. BHHMaTelbHO NPOYNTANTE HHCTPYKLIHIO:

YcTaHOBKA 3BYKOBOM U CETEBOW KApThI BBIMIOJIHAETCS IPUMEPHO, TAK K€ KaK U YCTAaHOBKA
BUJICOKAPTHI, XOTS €CTh OJHO OTJIMYME, Y BUAE0AJaNTepa €CTh ClIEUAIbHOE OTBEACHHOE T'HE3/10 (Ha
KapTUHKE HIKE BXOJ JJIs1 BUIEOKapThl N300pa’keH KOPUYHEBOT'O 1BETA), @ BOT 3BYKOBYIO U CETEBYIO
KapThl MO’KHO YCTaHOBUTH B JTt000€e cBoOoaHOEe PCI rHe310 Ha MaTeprHCKOM 1aTe.




CHauvasna HeoOXoAUMO yOpaTh 3arilylKy B 3aJHEH 4acTU CUCTEMHOr0 0J0Ka, BO3JIe THE3/a, TI€ BbI
coOupaeTech yCTaHOBUTh YCTPOMCTBO. 3ariIylIKa MOKET BbIJIAMbIBATHCS, OTKPYUHUBATHCS, UM IIPOCTO
cHUMathcs. [10ToM Hazo aKKypaTHO IPUKPENUTh KapTy B THE3/10, HE 3a0bIB 3aKPENUTh €r0 OO0JITOM.
VYcraHoBKa 3aBeplIcHa.

Tenepb HYKHO IMOAKIIOYATH CETEBOM Kabenb (MHTEPHET Ka0elb) HE K THE3/ly CO BCTPOSHHOU B
MaTEPUHCKYIO IIJIaTy CETeBOM KapThl, a K THE3]1y, I'/le HeAaBHO Oblla YCTAaHOBJIEHA CeTeBas KapTa.

3aKOHCIIEKTUPYWTE IPOUUTAHHBIN MaTepHUall.
CaMOCTOATEIBHO BBIIIOJHUTE YCTAHOBKY CETEBOM, 3BYKOBOM M BUJIEO KapT.
TO BeHTUIATODA.

Ilens pabotel: HayunThes npaBuiibHO MPOBOAUTE TEXHHUECKOE 00CIy)KBaHUE BeHTHIATOpa. KpaTkue
TEOPETUYECKHUE CBEJICHUS.
[Tporpamma BbINOJIHEHHSI paOOTHI.
1. [ToAroToBUTH NPOTOKOJI pabOTHL, COJEPKAIIMI Ha3BaHUE pa- OOTHI, LIEJb PaOOTHI.
2. Ilocmotpers BuaeodmibM o mpoBeaeHud TO BEHTUIIATOPA, O3HAKOMHUTBCA C TEOPETHUECKUMHU
CBE/ICHUSIMH, TIpuBeeHHBIMHE B (aitne Nel1 «Ckott Mrosiepy.
3. Ilonp3ysichb MOJy4EHHBIMH pe3yjibTaTaMH paldOThI, COCTaBUTb OT4YeT O npoBeaeHun TO
BeHTUIIsITOpa. [Iprbops! 1 060pyaoBaHue.
1. TlepcoHayibHBIN KOMIBIOTED.
2. Buneopwmibm.
3. Dailsbl ¢ TEOPETUUECKUMHU CBEJCHUSAMMU.
[Topsiok BeITOTHEHHS PaOOTHI.
1. ITocmoTpeTh BUACOPHIBM U 03HAKOMUTBCS C PEKOMEH/I0BaHHOH JIUTEpaTypoil.
2. 3amoIHUTP MPOTOKOJ JTA00OPATOPHOM PabOTHI.
3. Ilonb3ysichb MOJNy4YEHHBIMH pe3yjibTaTaMH pabOThl, COCTaBUTh OT4eT O mnposeaeHun TO
BEHTUWJISITOPA.
4. 3aMTUTH BBIOJHEHHYIO J1JAOOPaTOPHYIO paboTYy.

KoHTposnbHBIE BOITPOCHL.
1. HyxHo u «PykoBOACTBO CUCTEMHOM TUIaThD) npu nposeaeHuu TO BenTmiATOpa?
2. Kakoe HapyiieHue ObU10 JOMYIIEHO NPU CHATUU BEHTWISATOpa ¢ npoueccopa? Kak nmpaBuiibHO Hal0
BBITOJIHATH 3Ty ONEpaluio?
3. Kakoe HapyiieHre OblI0 JOMYILEHO MPU CHATUU BEHTUJIsATOpa ¢ paguaTopa? Kak mpaBuiIbHO Ha0
BBITNOJIHATH 3Ty ONEpaluio?
4. Kak MOXHO OIpeneauTh KOJIMYECTBO CMa3KU B MOJIUIMITHUKE BEHTWISITOpA: - MHOTO CMa3KH, -
HOPMAaJIbHOE KOJIMYECTBO CMa3KH, - MaJIO CMa3KH.
5. MOHO 71 TOB30BATHCS IBYMSI UTOJIKAMU MPU CHATHH (PUKCUPYIOLIETO KOJIbLIAa C KPbUIbYATKH?
6. Kakyro cma3ky npeanoyTUTeNbHEE UCI0Nb30BaTh pu nposeneHnn TO Bentmaropa: -LIUATUM-
221, -IIMATUM-201, -conuaomn, -Jluton-24, -MammmHHOE Maciio, -CUITMKOHOBas cMaska. [louemy?
7. Kakoe HapylieHue ObUIO JOMYIIEHO MPH YCTAaHOBKE BEHTWIATOpa Ha paauatop? Kak mpaBuibHO
HAJI0 BBITIOIHATE 3Ty OTIEPAIHIO?
8. Kakoe HapymieHue ObUIO JOIMYIEHO NMPH YCTAaHOBKE BEHTHJISATOpA C paJudaTopoM Ha Iporeccop?
Kak npaBuibHO HaZ0 BBIMOIHATH 3Ty ONEpaLnio?
9. Hy»HO 111 0J1b30BaThCS TEILIONPOBOAAIIEH MacToi npu nposeaeHuu TO BeHTHIIATOpA?
10. Kakue Hapy1ieHus BbI €11€ 3aMETHIIH?

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

Ilenp pabotsl: Hayuutbes npoBOAUTh NPOGHIAKTUKY KIIaBUATYPBI.
[Tporpamma BeITIOJTHEHHS PaOOTHI.
1. IToaroToBUTH NPOTOKON PabOTHI, COAEPAKAIUI Ha3BaHUE PaOOThI, 11eJIb paOOTHI.
2. ITocmoTpeTh BUACOPHIBM O IPOBEAECHUH NTPO(UIAKTUKY KIAaBUATYPbl, 03HAKOMUTHCS C
TEOPETUYECKUMHU CBEICHUSAMH, IpUBeACHHBIMU B daiine Nell «CkoTt Miomnepy.
3. Ilonb3ysCh NOMYYEHHBIMU pe3yJbTaTaMu paOdOThl, COCTABUThH OTYET O IPOBEIECHUH TPODUIAKTUKN
KJIAaBUATYPBHI.
[TpuGopsl 1 060pyIOBaHHKE.
1. IlepcoHasIbHBIN KOMIIBIOTED.
2. Bugeoduibm.
3. @ailsIbl ¢ TEOPETUUECKUMU CBEIACHUSIMU.
ITopsinok BeInoIHEHMs paOOTHI.
1. [TocMoTpeTh BUACO(PHIEM U O3HAKOMHUTBCS C PEKOMEH/I0- BAHHOM JTUTEPATyPOH.
2. 3amoJIHUTh MPOTOKOJI Ja00OpaTOPHOI PaOOTHI.
3. Ilonp3ysCh MOTYYEHHBIMHU pe3yJIbTaTaMu paOdOThI, COCTABUTH OTYET O MPOBEICHUH MPODUIAKTUKA
KJIABUATYPBI.
4. 3alIUTUTh BBINOJIHEHHYIO JIA0OPAaTOPHYIO padoTy.
KoHTposbHbIE BOIPOCHI.
1. HyxxHo nu «PykoBOACTBO CUCTEMHOM IJIaThD» MPU MPOBEAECHUH NPOPUIAKTUKH KIaBUATYpPbI?
2. Kakue HapyuieHus ObUIM JOMYIIEHBI IPU CHATUU KJIaBUII ¢ KiaBuaTypsl? Kak nmpaBUiIbHO HAJ0
BBINOJIHATH 3Ty onepaunio? 3. Hy)XKHO 11 IPOBOAUTH CMa3Ky TPYLIMXCS YacTel KilaBUATyphl?
[Touemy?
4. Kakoe HapylieHue OblIO JOMYIIEHO IIPU YCTaHOBKE KJIaBUII B KiaBuarypy? Kak npaBuibHO Haio
BBITOJIHATH 3Ty OIEpaluio?
5. Kakue napyiienus Bbl enié 3aMeTuiu?
6. Kakue Tumel kaBuatyp Bbl 3HaeTe?
7. COBMECTHMBI JIU pa3HbI€ TUIIbI KJIABUATYp?
8. Kakue pa3HOBUIHOCTH KOHCTPYKLIMH KJIABULI BbI 3HaeTE?
9. Kak nogasnsiercs apede3r npu 3aMbIKaHUM KOHTAKTOB KJIaBUATYpPbI?
10. Kakne pazbpeMbl UCIOIB3YOTCS IS OAKIIOYEHMS KiaBuaTypsl k 11K?
11. Kak BbI cuuTaere — BBIr0JIHEE OTPEMOHTUPOBATH KJIaBUATYpPy, WM 3aMEHUTD €€ Ha HOBYIO?

IIpakTnueckast padora 23

TecrupoBanue nporpammamu cpeacts IK

Heas  pabortbl: Mcnione3ys  TeCTUPYIOIIME  MPOrpaMMbl,  OMPEAEIUTh  00OpYAOBaHUE,
YCTaHOBJICHHOE B IIEPCOHAIbHBIA KOMIIBIOTED.
Marepuanbl 1 IPOBEACHUS:
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[Tepconanbubiii kommbioTep, mporpamma Everest Ultimate Edition Version 5.30

Teopernyeckas 4acThb:

He Bcerma ectb BO3MOXHOCTH BCKpPBITh cHcTeMHbI Onok IIK u ycraHoButh Mozenu
YCTAHOBJICHHOTO BHYTpU 000pyaoBanus. /s npoBepku 000py0BaHus 6€3 BCKPBITHS CHCTEMHOTO
0JI0Ka MPUMEHSIFOTCS TECT-TIporpaMmbl, Harpumep AIDA64.

AIDA - 32 wu 64-O6uroBblii cuCTeMHBIH aHanmu3arop Windows, KOTOpBIA BKIIOYAET
COIOCTaBUTENbHBIN aHanu3, TECTUPOBAHUE M pacredaTky Moaynei. Takxke oHa MoAJIep:KUBAeT
coop wuH(pOpMAIMKU C: YyHAICHHBIE KOMIBIOTEPOB, IIJIAHIIETOB, CMapTPOHOB, 0a3 JaHHBIX
ADO/ODBC.

3aganmue:

1. CoOpath mHpOPMAIIUIO O KOMIBIOTEpPE, UCHONB3Yys TecT-iporpammy AIDA64 w MCTOYHUKH B
cetu UnTepuer.

Konduryparmus cuctemHoro 6yoka:

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

* MaTepHHCKas 1iaTa (MOelb, IPOU3BOAUTENh, XapAKTEPUCTHKH )

* omepaTtuBHas MaMATh ((MOAEIb, MPOU3BOAUTEINL, XapaKTEPUCTHKH; 3anuch B Gopmare 1x512Mb,
rae 1x — Kkonu4ecTBo miamnek namst, 512Mb — éMKOCTh TUTalKy aMsITH )

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

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

- CD/DVD-npuBon (Munrymuii/He MUnrymui; (Moaesb, TPOU3BOINTEINb, XapaKTEPUCTHKH )

* IMCKOBOJI THOKUX JUCKOB (€CTh/HET; MOJIENb, TPOU3BOIUTEIb, XaPAKTEPUCTUKH )

nepudepuiinoe 000pyI0BaHuUE:

* MOHUTOP (MOZEIb, TPOU3BOAUTENh, XaPAKTEPUCTUKH))

* KJIaBHaTypa (MoJieb, IPOU3BOIUTEIb, XaPAKTEPUCTHUKH )

* MBIIIb (MOJIEJb, IPOU3BOIUTENb, XapPaKTEPUCTHKH )

2. 0OpPMHUTH OTYET O BBITOJHEHHH COTJIACHO 00pa3iy

3. 3aMoNHUTH TAOIUILY

Kongurypar
1w nepudepust
CHCTEMHOTO pudep
O1oka
CD/DV
oneCToT Martepunck OmnepatuBH Buaeokap JKecTku D. flopp MOHHMTO KJTaBHATy MBIII
P asg riata  asg namsTh  Ta i 1uck y p pa b
TIPUBO/T
+/- +/- +/-

4. OdopmuTh BBIBOJ 110 paboTe
IIpuMepHBIH X0 BBINOJHEHUS

58



AT D AT T

- T, e

< T
@t rert e sofimmsoew

B N ]

@ e
"

© Sepcre WS
© Muzes
@ bepra
O O vovnnst B105
ey

Qm—-._-on—.
O e e
O e S P At s
@ K 19 (4000 P
L et

LS S
OO0 CODOOONN IO A0

T T

1L

LS Y

-

QAW IO0P A | HOAT T W <0
It 340 (Carmat)

Mas aperes an fnat 4
r-

.

ws

DIND 106N @ BO0MTy
Nycrn

DO IrGbe & KOO
Mave

e Ote (A | COAM Cortraler
bl GAL DRAM Contsolier

- =

.'..

o B = e T dl A |

O - Teasancrme Cantr o

05t meraptan wenara |

e

1=

.
et | 4 Guee
As

e

1oy

SLW OO LORZ 644 1R 32070 Y
SL0% DO (R 6t 10200 T e Y
S10% DI (CR2 604 10 220 7420
SLI DO DORZ 640 10 3067 4 0T
ae

e

e

DO LCR2 Com

2

@ Do Lo
- 1R = SRUEEE NP SRV - :

Coe10) 204
o2

1 soce

6418 32¢0)
SE515 208

toytes Omsddad

I8 00 t0e 2
160carh0)

PO ea00) D082 800
Cea 10> )

59



Phmans Wit ot T 10008
Wrarst Salmey @ S00M o 44103244
WIT At teer @ 2200y 45516308
Ty
@ ot P i)
MO DO DORS
Fealesrtnn)
Coigon bu PC26A000 0002 900
C 4103 2404)
L Lo
Fhwnes fwrt apees e oo
L R s 1) 44103204
LT arst Tatmer 20Ty 45415305
Sl Mt (41 (o iy w mnatet 1 e
Misen 1YE ETOVIMF S
@ Dogee oo
@ b
Tl Moo ov e mcncan e s
Moarms Wi Corm OV [0, €2}
Pogm e N
Moa, e
B R R e o
@ TerwoaT rBe rpGuRCe 23 00w
- 2 reerwcatios 21.00%
AP T e A
G Crcrovmnsh et g Zewgem

D Con romwan wasns 1on 4 |

O Pagrom 2%

P Cont yumrana w0 1

[ ST — POl 300 0t 2 9 G
5 Cow vommann wnwms 2 Ple 500 01 20 Gt
B G vommn anwns 3 e

L) omponmey somumerparops U |
Grga Dt BI00 LGANR (FOU) LI ntertace Cortroles

AP Vommmn e e TR CEM Dot OO LGRNER (DOMNT ) LPC tent am Cowitralon
@ Feneiieen “r
VY rp e e T e AP o As
W DNALRT s & D & pe w100 A
pr—mo -
W Paain o remeh b g € r— A
NS P Tasmpon L)

T G vemnit v (R
N RAANEEY 8 TR B e B s A

S merponnes C |
b [ e teriw
© bepow LX)
B e S TR D

- B A = ERURRE R Sl S |

o

A G Bt IO (FOAT) URe 8 ATA Ther mgm Cordroties
P ammcm ey rpode Tee (EM Ireed BIDOLE (DONT) Likra ATA Stor mpe Contrales
L et Ara
© Pesime ~
N M e LOMA U DA 8 | ATATOD
© W— .
B iy
Dla e O BN I D4 (JOHT) Srnt ATA Showacgm Cortn ol
£ Pimmmvcm e yorpeot Tee GO Ttk 2004 GRSt (SONT) Sl ATA S0 2 Combroter
L ieirengen SATA
@ s “~
N Marcstrarmanst pasee JATA G2 | SATAN0
W Measspes s BAD A
D AAZ s -
@ .
@ v ———— 2, %
Moes G2 | SATAN0
Mgt B2 SATAN0
T Ay e v Yo
R Cape Byt BIN01G (MO regh Dt Mk
O P o Tae (O It B20014G (YIHF) HGh Dtwstion Ao
O e ~
© B ]
@ P o0
/ I Jeio
s . W00 '
A W omrpones L8 |
e ranw Gt Byt BIBOLG (YD) L8 Unwvur sl Mont Cortrotbes
D P v vp v CEM (OT) L it clmn =

|18 W W as e '

60



e rTe b 1 e T e e

B e e R
A Komen ey L0 2

A Msam
O Fwvmsctwn o e Tea COM

Dy ¢V At FUTEN YS w Smn

A r omTpasnep L8 )
B

e v

e
Phenont (1 5 1) Mot (1 19%m o)
ey

e Oyhe SIN04G (KOT) LER Ureversad Most Contraler
ik S2B01G (DONT) LIS Urwvaw o8 Prast Cortrober

~

110

e

:

el

Pt {1900 SC) Momaet (1 20086ric)

e

e Dyte EX0001G (MOT) LSS Urwversal Host Careryulies
el EIRO1S (DOT) USE Lrwvar e POt Cariirides

~

V10

e

2

“-e

Pt (1 SMBur SO Nomast () 240 k)

e

@on e 2001 G OOT) L8 Ureversal tost Cartrale
Tl 00001 (POT) LB \bwvar sl Mot Coritoolber

=) !"Tt':l- WA e ®

T e— o
@ remeieee s
@ oy .
R et and ety
v 2
. e
VA o st (4 Wt ) it (| 90 b )
@ -
P s L
Edatr e i
A P — o v, (A vy e 2 e
Y e A
@ Corr 2om
O eten ae 1.
B ol
& — .
O Cmmnt p—— .
N Mt e (. ot (1 o
N ko s b - e t—
@ - -
B b rpnnne W |
T e e
D ol om
© Crepen ae 20m
W P g 0 A
N B Vgt s o —— '
 Peanspan s uc As
Nycmnpecre YT
SR il oy —
o POL R e AW 05 W IR S Mt f b r—
PO N dr ot 0 I P Pt S e =

S— L w— =l
@ - ~-
AV HomTpeneen P |
B M B 20 Y.
© e net
@ e .
B ] A
A b Tpern S —— Lo
R i A
Ny Crapecte 1oowre
T ) o g
@ ra P10 et @Y 03 T PO DS Mt fu Pyr—
@raon L R e e e L
A e v
@ e N s
O AN N ara
9 1o WL PPO 1 ot
@ comy oo | 108w
@ o o) 10898 wr
S Ipasnmenst mopt LRI | (025 wmsinecmast et | (€ 1% wiranses .
Q ot * m—— v [ P
@ UL M Detected P (P 2
L Al -
Qe Lol [ .
O S 14 i & PO LA 7Y St T -
P Comes V0N B s -
A NmA . p— e » e e
O Comes 3 — oy 5 L -
-

@ WP e v® |
HpPlMeprlifl OTYET O BBINIOJIHECHUMN :

IIpoyeccop DualCore Intel Celeron E3200, 2400 MHz (12 x 200)

61



IpakTnueckas padora 24
HucTannsinus, IMarHocTUKA onepamuoHHoi cucrembl DOS

I[TOPAIOK BbIITIOJIHEHWA 3AHATHA

1.1. OrdopmatupoBath TUCKETY, 1JI YETO OTKPBITH HA pabouyeM crone «Kommbrorep», BBIOpaTh
Juck 3.5 A, WeNKHYTh IPaBOi KHOMKOM MBIIIN U BEIOpaTh KOMaHly «DopMaTHpOBaTh.

1.2. ITocne ynaunoro 3aBepuieHus (opMaTUPOBaHUS BBIIOIHUTE KoMaHy: I1yck -> Bee
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 (paMuiInu, UMEHU U
OTYECTBA B JJATUHCKOM peructpe. /s aToro HykHo 3agath komany MD FIO.

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

3agarh komanay COPY CON: C:\FIO\PRIMER.TXT
1.6. BecTH creayroniuii TeKCT:

«OJHOM U3 pacIIPOCTPAHEHHBIX ONEPALMOHHBIX CUCTEM Ul IEPCOHAIBHBIX KOMIIBIOTEPOB
apnsierca MS-DOS, nuckoBas onepaiyioHHas cucteMa, pazpaboraHHas Koproparueit Microsoft.

Tpu ocHOBHBIE PyHKIINU onepariuoHHOM cucteMbl MS-DOS: OOMeH 1aHHBIMH MEXAY
KOMITBIOTEPOM U Pa3IMYHBbIMU NepudepuitHbIMU YCTpOHCTBaMU (Te€pMUHAJIAMU, IPUHTEPAMH,
rMOKMMU TUCKaMU, )KECTKUMU JUCKaMH U T.J.). Takoit 0OMeH JaHHBIMU Ha3bIBa€TCsI BBOJOM-BBIBOIOM
JAaHHBIX.

ObecnieueHre CUCTEMbI OpraHU3alluU U XpaHeHus (ailyioB. 3arpy3ka nporpaMM B aMsaTh U
oOecrieyeHne UX BBIMOJIHEHHS.»

3aKOHUYUTH BBOJ TeKcTa, HakaB kinasuuu Ctrl+Z, 3atem xinasuiny Enter. [Tocne 3Toro co3nanne
TEKCTOBOTO (haitia OyaeT 3aBepIIeHO.
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1.7. TIIpocMOTpeTh CO3AaHHBIN (pailyl Ha SKpaHe BHICOMOHUTOPA:
3agath komanay TYPE C:\FIO\PRIMER.TXT.
1.8. YCTaHOBUTH TEKYIIUM JUCK A:
3a/1aTh KOMaHay: A:
1.9. ITpocMOTpeTh KOPHEBOM KaTaloOr 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:
3aaaTh komanay: DIR 111
2.13. Cxorupoats ¢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:
3aj1aTh Komanay: MD 222.
2.16. CrommpoBats (aiin PRIMER.TXT u3 karanora C:\FIO B A:\222:
3anatb komanay: COPY C:\FIO\PRIMER.TXT A:\222\PR1IMER.TXT
2.17. IIpocMOTpeTh CTPYKTYpPY KaTajaoros Ha auckax A: u C:
3amaTth komaHael: TREE A:, TREE C:.
2.18. YcranoButh Tekymum kataior A:\222:
3anatb komanay: CD 222
2.19. IlepeumenoBats ¢aitn PRIMER. TXT B katanore A:\222 8 PROBA.DOC:
3anatbk komanay: REN PRIMER.TXT PROBA.DOC
2.20. ITpocmoTpeTs coaepxuMOe Karanora 222 aucka A:
3aaark komanay: DIR
2.21. YcTaHOBUTH TEKYIIMM KOPHEBOM KaTalor Jucka A:
3anath komanay: CD \
2.22. CxomnupoBats ¢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 daitn PROBA.DOC u3 karanora A:\222:

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

[prmeyanve. Y naiuTh HEMYCTOM KAaTaJIOT HE yIACTCH.

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:
3azath komanay: RD 111
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2.28. IIpocMOTpeTh KOPHEBOI KaTaJloT AUCKA A:
3agaTth komanay: DIR
2.29. O4nCTUTD PKpaH BUJIEOMOHUTOPA!
3anath komanay: CLS
2.30. Iloka3ath TEKYIIyIO AaTy B KOMIBIOTEPE U 3aMEHUTH €€ Ha MPEIbIIYIIYIO:
3anath komanay: DATE
N3MeHuTh JeHb.
2.31. Iloka3arh Tekyliee BpeMsi B KOMIIbIOTEPE U 3aMEHUTh €TI0 Ha 4ac MO3XKe:
3aaaTth komanay: TIME
N3menuTs vac.
2.32. Co3nath Ha aucke A: kataior 333 U CKOMMPOBATh B HETO (aitiibl, UMEIOIINE TTePBbII
cumBoil «P» B pacmmpennu u3 karaiora C:\TP;
3aaaTh komanay: MD A:\333
3amath komanay COPY C:\TP\*.P* A:\333\* *
2.33. 3anucats B (aiin TR_FILE. TXT cTpykTypy KaTajoroB Ha AUCKe A: CO CIIUCKOM (paiiaoB
10 KaTajoram:
3anarb komanay: TREE A:/F > TR_FILE. TXT
2.34. BoccTaHOBUTh IIPEKHUE ATy U BPEMSL:
3anarb komanay: DATE , uamenuTs 1eHb 3a1aTh
komannay: TIME , u3ameHuTs yac.
2.35. Ypamuts ¢ aucka A: xatainor 333 u Bce ¢aiiiibl B HeM:
3aaarb komanay: DELTREE 333
MOATBEPAUTD YAAJICHUE, HAXKAB KJIABHUIILY «Y ».

KOHTPOJIbHBIN TECT

1. Kaxkas 13 npeanoKeHHbIX 3anuceid o3HavaeT nojHoe ums daiina?
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 sasercs HegonyctumbiM B OC MS-DOS?
1) TEXT L.TXT*
2) PPJCOL.TXT
3) RISUNOK.TXT
4. Kakoe K0J-BO CUMBOJIOB MOXET ObITh B uMeHH (aitia B OC MS-DOS:
1) max 3
2) max 8*
3) max 255
4) 0...8
5 0...3
5. Wwmsa daiina text.l momyctumo uinu HeT?
1) Her.
2) Ja.*
6. Yro o3Hauaet cucremHoe npuriamenue C:\DOS\DI> ?
1) Tlonw3oBatens HaxomuTcs B noakatanore D1 katamora DOS ycrpotictea C:*
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2) Ilonp3oBaTenb HAXOAUTCA B KOPHEBOM Katajore ycrporcrna C:
3) Ilonws3oBatens 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 sBnsieTcs npaBUIbHBIM?
1) $katalog.txt*
2) speeddisk.exe
3) {katalog}.txt
9. Yro o3Hauyaet cuMBOI "*" Mpu 3aJaHUU MAcKH JIJIs1 0003HAUEHUS TPYIIIIbI
daiinos?
1) omuH cuMBOI
2) 256 cuMmBOJIOB
3) mro6oe KOJIMYECTBO CUMBOJIOB (max 8)*
10. Yro o3znavaer cumBoi "?" mpu 3aJaHUK MAcKH JUIst 0003HAUEHHSI TPYIIIIbI
¢aiinos?
1) m000€ KOIMYECTBO CUMBOJIOB
2) omuH CUMBOI*
3) 8 cuMBOIOB

11. B karanore umerotcs cnemyrouue ¢ailibr:
ncd.exe, ndd.exe, norton.exe, ndiags.exe, ncc exe.

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

ncd.exe, ndd.exe, ncc.exe?
1) n??.exe*
2) nc?.exe
3) n*.exe
4) n**
5) n?7*.*
12. Kakoe KOJTUYECTBO CUMBOJIOB MOXKET OBITh UCITOJIB30BAHO JIJIs1 HAITMCAHUS PACIITUPEHUS
B 0003HauYeHUH ¢aiina?

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

filefind.exe, fl.exe, fs.exe, fa.exe, ffa.exe.
Kak cnenyet 3agath Macky aiisi 0003HAaYeHUS TPYNIBI (haitIoB:

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 (aiiioB py 5TOM OKa)KyTCsl BBIJCIEHBI 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.Yto o6o3Hadaer macka E??77A. * ?
1) Wwms ¢aiina naunHaeTcs ¢ OykBol E , 3akaHunBaeTcst OykBOil A
2) Wwms daiina nHaunHaeTcs ¢ OykBol E, 3akanunBaercs OyKBol A, COCTOUT U3 5 CHMBOJIOB U
OoJiee, M UMEET JIF0O0E PaCIIMpPECHHE
3) WNwms ¢daiina HaunHaercs ¢ OykBbol E, 3akaHunBaeTcst OyKBOW A, COCTOUT U3 5 CHMBOJIOB H
MEHEe U UMeeT JIto00e pacimpeHne™
16.Hanmcatb Macky st 0003HAYCHHS CICAYIOMICH rpynbl (haidiioB:
Wwms daiina naunnaercs ¢ OykBel D, B uMeHu (aiisa 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. Otyer 1o BHINOJHEHHOI padoTe
OTt4er JOKEH COoepKaTh NIEPEeUEHb OCHOBHBIX KOMAH/I M UX Ha3HAYCHHUE.

IIpakTnyeckas padora 25
NucTamnsuus, TMarHOCTUKA OonepannoHHoi cucteMbl Windows
Tema: IIporpammuoe o6ecnieyenne. Ero mHcTamisius, Mcnojib30BaHue 1 00HOBJIeHHE

]_Ie.)'l]) paﬁoTLI: HU3y4YUTb OCHOBHBIC TCPMUHLI ITPOTPAMMHOI'O 06eCHeqCHH}I;
Hay4YUTbCA YCTAHABJIMUBATDH IIPOTIrPpaAMMHOC O6CCHC‘—ICHI/IC, OOHOBJISITH M UCIIOJIb-

30BaTh IO HA3HAYECHUIO.
Bonpocel foMaiHed MOATOTOBKM:

Urto Takoe nporpamma?
UYro Takoe mporpaMmMHoe obecrieueHue ?
UYro Takoe (aiin, karanor?

[Tpunosxenue K mpakTu4yeckoit padoTe.

Ioaroroska k padore:

W3yunTth onucanue NpakTUYecKo paboThl.
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2. IloaroToButh O1aHK OTYETA, COJAEPKALIMN HA3BAaHUE U LI€Tb PAOOTHI.
4. O6opynoBanue: [lepcoHaNBHBI KOMIIBIOTED

Iopsinok BbINOJIHEHHSI PAa0OTHI:

Buumanue! JlanHas npakTuyeckas padoTa BbINOJIHAETCS TOJIbKO B IPUCYTCTBUM
npenojaBaTeJisi MM JJadopaHTa.

IIpaBuiia TexHMKHU 0€30IIACHOCTH B KOMIIBIOTEPHOM KJiacce.

CTyneHThl TOJKHBI BXOJIUTh B KAOMHET CIIOKOMHO, HE 3aJ1eBasi CTOJIbl U HUUEro Ha HUX HE Tporasl.
[Tepen HadaaoM pabOTHI HEOOXOIUMO YOCIUTHCS B OTCYTCTBUU BUIMMBIX MIOBPEKICHUN ammapaTyphl.
Pabora ¢ koMIIBIOTEPOM IPOU3BOIAUTCS CTPOIO MO YKA3AHUSIM MPENO1aBaTeNsl.
SAINPEIIAETCA:

Pa3beiMHATh WM COEAUHATH Pa3bEMbI alNapaTypbl;

[Ipukacatbcst K 9KpaHy MOHUTODA;

Bruttouats 1 BBIKITIOYATH anmaparypy 0e3 yKka3aHus IpenojaBaTess;

KnacTp kakue-nu0o npeaMersl Ha MOHUTOP, CUCTEMHBIN OJIOK WM KJIaBUATYPY;
PaboTtaTe BO BIIa)XXHOW 0/IeXk/I€, @ TAKXKE BIAXKHBIMU WU TPA3SHBIMU PYKaMU;
[TerTaThCsl CAMOCTOSITENIBHO UCIIPABIISTH BOSHUKIIIYIO B alilaparype HEMCIIPaBHOCTD.
BrirounTe kKoMubroTep.

BxurounTe B ceTh cTaOUIN3aTOpP HAMPSHKEHUS (€CITM OH UMEETCS).

BxurounTe npuHTEp (€CIM OH UMEETCs).

Bxitrounte MOHUTOD.

BxmrounTe cucteMHbIi 06710k (00JbIIas KHOMIKA HA MEepeIHE aHeNH ).
BoIkiI0YeHHE KOMIIBIOTEPA.

3aBepIINTE BBIITOJTHEHUE BCEX MPOrPAMM.

Brimonnute xomauny: Ilyck"3asepuienue pabomol" Buiknouums komnviomep.
BriximrounTe cCUCTEMHBIN OJIOK.

BoIkiitounTe MOHUTOP.

BrixntounTe npunrep.

Brikirounte crabuiam3arop.
Conep:xanue padoThbI:

Kaxnomy monp30BaTeto KOMIBIOTEPA MTPUXOAUTCSA CTATKUBATHCS C 3TUM BOIIPOCOM,
MO3TOMY BBI JJOJKHBI YMETh IPaMOTHO MHCTAJUIMPOBATh porpamMmbl. He 3a0biBaiiTe,
mr00ast urpa TakKe SBISETCS MPOTPAMMOM, a MX BBl IIBITAETECHh YCTAaHABIMBATH HA CBOU
KOMIIBIOTEPHI, HABEPHOE, KAaXK/IbIi JICHb.
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1. YcraHoBKa NporpaMMHOro odecneveHust

be3 noaxonsiiero, Xopoio HaCTPOEHHOTO MPOrPaMMHOTO 00eCIIeYeHHs JaxKe CaMblid
MOIIIHBIA COBPEMEHHBIN KOMIBIOTEP HE OyeT paboTaTh B MOJHYIO CHITY, a €T0 PEaIbHbIC
BO3MOKHOCTH OCTAHYTCSI HE UCIIOJIb30BaHHBIMHU.

HacTtpoiika pazHooOpa3HbIX MporpaMM HEMOCPEACTBEHHO MOJ 3a1a4H KaXKI0TO
MOJIB30BATEIS ABJISETCS 3710rOM KOMGOPTHON U YBEPEHHOM pabOThl HA KOMIIBIOTEPE.
YcraHoBKa nporpamm — mupoyaiiiee nojie 1eaTeIbHOCTH: KOJIUYECTBO MPUII0KEHUN
HACTOJIBKO BEJIMKO, YTO COPUEHTHPOBATHCSI B HOBUHKAX U CUCTEMHBIX TPeOOBaHUIX
ObIBaeT MOPOM BeCbMa 3aTPyAHUTEIBHO.

3anummuTe B TETPaab:

YcTraHoOBKA WIKM HHCTAJLISIUAS — IMpoueCC YCTAHOBKHU ITPOTPaMMHOT'O oOecrieueHus Ha
KOMIIBIOTEP KOHCYHOI'O I1OJIb30BATCIIA.

JleuHCTAJISAIUA - CHCTBUE, 00paTHOE WHCTAUISALIUY; MTPOLIECC YAAICHUS IPOTPaMMHOTO
MPOJYKTa C IUCKa, C KOMITbIOTEpPA

PaccmoTtpum nonsiTHS:

1. Yo Takoe 1ucTpuldyTHB.

2. Tunpl HHCTAIISALMHA IPOrPAMMHOI0 O0ecrevYeHHus .
3. JInneH3n0OHHOE COTJIallieHue

JucTpudyTus (anri. distribute — pacnpocTpaHsATh) — 3TO Ha0Op MPOTPaMm,
npeHa3HAYCHHBIN )11 Ha4albHOW YCTAaHOBKH IIPOTPAMMHOIO 00€CTICUeHUSI.

Hampumep, tuctpuOyTHB OnepanoHHON CUCTEMbI OOBIYHO COAEPKUT IPOTPAMMBI IS
HavyaJIbHOW MHUIMAIN3AUY — WHULUAIN3aLKs alllapaTHOW YacTH, 3arpy3Ka ype3aHHOU
BEPCUU CUCTEMBI U 3aITyCK MPOTPaAMMBbI-YCTaHOBIIIMKA, TPOTPAMMY-YCTaHOBIIUK (IS
BBIOOpA PEKMMOB U TTAPAMETPOB YCTAHOBKH) U HA0Op CrieluaibHBIX (aiiioB, COACPKAIINX
OTJIETIbHBIC YACTU CUCTEMBI (TaK HAa3bIBAEMbIC TTAKETHI).

3anummuTe B TETPaab:

I[I/ICTpI/IﬁyTI/IB - OTO IMaKCT (I)aﬁJIOB, U3TrOTOBJICHHBIM CIICaJIbHO JJIA y,HO6CTBa
HHCTAJULAONUA ITPOTpaMMBI B 1OCTATOYHO HpOH?;BOJ'IBHBIfI KOMIIBIOTCP.

JuctpulyTtus Takxke moxet coaepxkath README-gaiia (ot anri. read me — «mpodtu
MEHs») — TEKCTOBBIN (paiis1, comepkamuii nHGOPMAIUIO O IPYTUX (aitnax.

2. MHCcTaN IS usi NPOrpaMMHOI0 o0ecrevyeHus

JuctpuOyTus (I10) - 3T0 KOMILIEKT (KaKk MpaBuiio, HAOOP (ailyioB), MPUCTIOCOOIECHHBIH
s pacnpoctpanenus 110. MoxeT BKIIroYaTh BCIIOMOTaTENbHbBIE HHCTPYMEHTHI JJIsI
aBTOMATUYECKOM WJIM aBTOMATU3UPOBAHHOW HavalbHOU HacTpoiku 110 (ycTaHOBIIHUK).

Tak v pu UCTIOIB30BaHUU AUCTPUOYTHBA MPOTPAMMHOT0 00ECTICUCHHUS -
YCTaHaBJIMBAIOTCS TOJILKO HEOOXOIUMBIE (Pailiibl, MpU YeM TaKuM 00pa3oM, UTOOBI UX
MpaBUILHO BHJIETIA ONEpallMOHHAs cucTeMa. Takke KOHPUTypHUpYyIOTCsl HaYaJIbHbIE
napameTpsl, SI3bIK, CIOCO0 MOJKIIIOUEHU, Hanpumep, K UHTepHeT.
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Buabl 1ucTpudyTHBOB:
ApxuB (.zip, .rar, .tar.gz u Jp.) - HEABTOMAaTU3UPOBAHHBIN AUCTPUOYTUB

Hcnonnsemslii ¢paii - TUCTpUOyTUB C ABTOMATU3UPOBAHHBIM YCTAaHOBIIUKOM, TIO3BOJISIET
MI0JIB30BATEIIO YKa3aTh HEOOXOIUMBIE TapaMETPhI IIPU YCTaHOBKE.

Kommiexkt na CD/DVD - takoit auctpulyTHB, Kak MpaBUio, COCTOUT U3 HECKOJIbKHUX
(bailioB 1 COMPOBOXKIAETCS aBTOMATH3UPOBAHHBIM yCTaHOBIIMKOM. Vcnonb3yerces s
kpynHbix naketoB [10 u cucreMHoro nporpaMmuoro odecneuenus (auctpudytussl OC,
Windows, pa3nuanbie IucTpuOyTHUBBI Linux).

BoapmMHCTBO MporpamMm NOCTaBIAIOTCS AJISl IPOJAXKH U PACIIPOCTPAHEHHS B CKATOM
(ymakoBanHOM) Buje. st HOpManbHOM pabOThl OHU JOJHKHBI ObITh paCaKOBaHBbI, a
HEOOXOMMBbIE IaHHBIE MTPABUIILHO pa3MEIIeHbI Ha KOMITBIOTEPE, YUNUTHIBAs pa3Inuus
MEXIy KOMIIbIOTEpaMH U HACTPOWKaMU MoJb30Batens. B mpoiiecce ycTaHOBKU
BBITNIOJIHAIOTCS PAa3JIMYHbIE TECTHI HA COOTBETCTBUE 3aJaHHBIM TPEOOBaHUAM, a KOMIIBIOTEP
HEOOXOIMMBIM 00pa3oM KOHGUTYpHpYyeTcs (HacTpauBaeTcs ) I XpaHeHUs QailyioB u
JAHHBIX, HEOOXOUMBIX ISl MPABUIIBHON paOOThI IPOTPAMMBI.

VYcraHoBKa BKIIIOYAET B ce0s pa3MeIlleHne BceX He0OX0IMMBIX mporpamme ¢GaisioB B
COOTBETCTBYIOIIUX MecTax (haiiioBoil cucteMbl. MHOTHE TpOrpaMMBI (BKITIOUast
ONEPALIMOHHBIE CUCTEMBI) MOCTABIISIIOTCS] BMECTE C YHUBEPCAIbHBIM UJIU CHE[UATIbHBIM
WHCTAJUIATOPOM — MPOTPaAMMOM, KOTOpasi aBBTOMATHU3UPYET OONBIIYIO YaCTh pabOTHI,
HEOOXOIUMOM JJI UX YCTaHOBKH.

3anummuTe B TETPaab:

HNHcTanasiTop — 3To KOMIBIOTEPHAs: IporpamMma, KOTopasi ycTaHaBIMBAeT (hailiibl, Takue
KaK IpWIOKEeHUsI, paiiBepsl, win apyroe [10, na kommneroTep. OHa 3amyckaercs U3 ¢aitia
SETUP.EXE wnu INSTALL.EXE

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

3. JIMIeH3HOHHOE COTJIAILICHUE

[IporpamMmbI 10 MX IOPUINIECKOMY CTATyCy MOKHO Pa3AeNUTh HA TPU OOJIBIITNE TPYTIIIHL:
3anumuTe B TeTPaab:

JInueH3nonHeie

ycIlIoBHO OecruiaTHbIe (shareware)

CBOOOJHO pacnpocTpaHseMble mporpammel (freeware).

JcTpuOyTHBEI JIMLEH3UOHHBIX POTPAMM MIPOJAIOTCS MoIb3oBaressiM. B cooTBeTcTBUU C
JMLIEH3MOHHBIM COTJIAIIEHUEM pa3pabOTYUKH TPOrPaMMBbl TapaHTUPYIOT €€ HOPMAIbHOE
(YHKIIMOHUPOBAHUE B OIIPEIEICHHON ONEPALIMOHHON CUCTEME U HECYT 3a 3TO
OTBETCTBEHHOCTb.

YciaoBHO OecniiaTHbIE TPOrpaMMBbI ITPEIIATAIOTCS MOJIH30BATEIIAM B LEISAX UX PEKIIAMbI U
MPOJBIKEHNUS HA PbIHOK. [1osib30BaTeNI0 PEOCTABIAETCS BEPCUS IPOTPaAMMBI C
OTPaHUYEHHBIM CPOKOM JIEUCTBHUSA (ITOCIIE UCTEYEHHS YKAa3aHHOTO CPOKa MporpaMmma
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nepecraeT paboTaTh, €CJIM 3a Hee He MPOU3BeIeHa OIJIaTa) WK BEPCHsl IPOTPaMMBI C
OTpaHMYEHHBIMU (YHKIIMOHATBHBIMU BO3MOXXHOCTSIMU (B CITy4ae OIUIATHI ITOJIb30BATEIIO
COO00IIaeTCs KOJI, BKIIOYAIOIIUN BCe (PYHKIIUH).

[TpousBoauTenu GECIIaTHOTO MPOTPAMMHOTO 0OecTICUeHUS
3aMHTEPECOBAHBI B €TI0 IIMPOKOM pacrpocTpaHeHuu. K Takum
MPOrPaMMHBIM CPEJICTBAM MOYKHO OTHECTH CIICAYIOIIHUE:

HOBBIE HelopaboTaHHbIe (6eTa) BepCUU MPOTrpaMMHBIX ITPOTYKTOB

e TIPOrPaMMHBIEC MPOAYKTHI, SBIIOMINECS YACTHIO MIPUHIUIINAIIBHO HOBBIX
TEXHOJIOTUA

JIOTIOJIHEHUS K PAHEE BBIITYILEHHBIM [IPOTpaMMaM, UCIIPABJISAIOIINE HAlICHHBIE
yCTapeBILINE BEPCUHU NIPOTPamMM;
JpaiiBEpbl K HOBBIM YCTPOMCTBAM WJIW YJIYUIIEHHBIE IPAUBEPBI K YIKE CYIIECTBYIOIIHUM.

HpOI/ISBOIII/ITeHI/I IporpaMMHOIO oOecrneueHus npeaiararoT
ITIOJIB30BATCISIM JIMHCH3MOHHOC COTJIAIIICHHE.

HpI/IHI/IMaH HaCcTOAmMECC COrjaalcCHucC, 338 BBIPAXXACTC CBOC ITOJTHOC COrjiaCuc CoO BCEMHU €Iro
IMOJIOKCHUSMHA U YCIIOBUSIMHU. Ecnu Bac ne YCTpanuBarOT YCIOBUA, OIIMCAHHBIC B HCM, TO HEC
YCTaHaBHHBaﬁTC IIporpamMmmy. Hcnonws3oBaHue MMporpaMmbl OAHO3HAYHO IMOAPAa3yMEBACT
IMPUHATHC Bamu Bcex 1oJ1okeHuil u YCJ'IOBI/Iﬁ JaHHOI'O COTJIaIlICHMA.

[IpuHATHE NOJIOKEHUN U YCIOBUAM HACTOSAILETO COIIAIIEHUs HE SBJISIETCS MIEPENAYEH,
KaKuX ObI TO HU OBLIO TIPaB COOCTBEHHOCTH Ha MTPOTPAMMBI U ITPOTYKTHI.

4. IlopsAAOK YCTAHOBKH

Y1oObI 03HAKOMUTKCS C MPOIIECCOM YCTAHOBKH MTPOTPAMMHOTO 00ECTICUCHHSI, 3aITyCTHTE
BUJIEO POJIUK Y CTAHOBKA aHTHUBHpPYca Avast.mpg

-

IIpakTHyeckoe 3a1aHue:

Bce oco3HatoT HE0OXOAMMOCTh HAAEKHOW 3alllMTHl KOMIBIOTEPA OT BHUPYCOB H
JIPYTUX OMAacHbIX nporpamm. Kaxaplii kBapTay 0 MUpPY NPOKATBIBAETCS OYEpEaHAs HOBas
BOJTHA KOMITBIOTEPHOW WH(EKIUU, BUPYCHI, YEPBH, TPOSHBI IMOCTOSHHO BEIyT CBOIO
NESATENHHOCTh IICJIBI0  KOTOPOW sABNIAETCS WHOUIMPOBAHUE BCE HOBBIX W HOBBIX
KOMIIBIOTEPOB. TOJIBKO HaJEXKHasi aHTUBUPYCHAs CUCTEMA B COCTOSHHM IMPOTHUBOCTOSTH
ATOM aTake.

UroObl 3alIUTUTh CBOW KOMITBIOTED WM HOYTOYK HYyXHa HaACKHAS aHTHBUPYCHAS
nporpamma. Ho cTouMocTh Takoro mporpaMMHOTo obecrieueHus: (0COOCHHO HaAEXKHOTO U
KayeCTBEHHOTO) JIOBOJBHO BBICOKA. MOXHO UCIOJb30BaTh OCCIUIATHBIE BEPCHU
AHTHBHPYCOB. BeCIIaTHBIX aHTUBUPYCHBIX MPOTPaMM JOBOJIBHO MHOTO, HO OYCHb MHOTO
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A w0 DN

HapeKaHW Ha WX HaA&KHOCTh, €CIM C YyCTapeBIIMMH BHPYCAaMH OHH €IIE€ MOTYT
CIPaBUTHCS, TO HOBbIE MH(PEKIIUU B OOJBITUHCTBE IPOXOAT UX 3aAIIUTY O3 POOIeM.

OcHOBHasl OMACHOCTh B WH(MHUIMPOBAHUU KOMITBIOTEpA OMACHBIMH ITpOrpaMMaMH - 3Ta
ropya WIH MOTEePs MOJIb30BATEIIBCKUX JIAHHBIX, B PEAKUX CIydasx BO3MOXKCH M BBIXOJ M3
CTpOsI KOMITBIOTEpPA HWJIM €r0 COCTaBHBIX YacTei. [lodToMy 3amummarbcs 00s3aTelIbHO
HEOOXOIUMO.

Homamnss Bepcus antuBupyca AVAST Home Edition otnuyaercss oT KoMMeEpuUecKoi
TOJIBKO THUIIOM JIMLIEH3UH (JOCTYIHA JJI1 HE KOMMEPUYECKOTO JIOMAITHETO MCHOIb30BAHMUS)
U MEHBIIUM KOJMYECTBOM HACTpoeK (4ro paxe Oonblie Iuioc 4yeM wMuHyc). Ona
o0OecreuynBaeT KOMIUIEKCHYIO 3allUTy Ballero KOMIIbIOTEpa OT pa3IWYHBIX BHUJIOB
UH(DEKIMI pacpoCTpaHAIOMUXCs pa3nuuHbiMU yTaMu. Kpome Toro antusupyc AVAST
Home Edition

UMEET OOHOBIISIEMYIO aHTUBUPYCHYIO 0a3y (0OHOBJIEHHE IPOUCXOAUT aBTOMATUYECKH TPU
MOJKJIIOYCHUH K HHTEPHETY) YTO €T BO3ZMOKHOCTD 3aIlIUIIATHCS U OT HOBBIX BUPYCOB.
Takne BO3MOXKHOCTH OBIBAIOT TOJIBKO y TUIaTHBIX aHTUBHPYCcOB, HO AVAST Home Edition
— 3TO MCKJIIOUEHHUE.

g 6ecrmaTHoro ncnons3oBanus antuBupyca AVAST Home Edition ¢ BO3MOXHOCTBIO
€ro OOHOBJIEHUS Ha MPOTSKEHUH LEJIO0T0 To1a JOCTaTOYHO MPOUTH OECIUIATHYIO
peructpanuio u ckauatb Avast 6ecruiatno Home Edition.

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

VYcraHoBUTE Ha CBOM KOMIBIOTEP AHTUBUPYCHYIO IPOrPaMMy JJIs JOMAIIIHETO
WCIIOJIb30BaHUS, pa3Melliasi MMKTOTpaMMBbl 3TOTO aHTUBUpPYca Ha PabodeM crote.

CoxpaHuTe CKpUHILIOT pabovero crojia ¢ MUKTOrpaMMaMH YCTaHOBOYHOTO (aiina
aHTUBUPYCA U MUKTOIPaMMOM CaMOro aHTUBUpYca ¢ UMeHEM Virus.jpg.

Otonutre ckpuHIIOT Virus.jpg npenojaaBarelto.
3amanue 1JI CAMOCTOATEJIbHOM PadoThI:
1 BapuanT

YcranoButs Ha [IK nporpammy Wise Calculator
KanbkynsaTop uisi MH)KEHEPHBIX U HAyYHBIX BBIYMCICHUN C OYE€Hb OOJIBIIUMU
BO3MOKHOCTSIMU.

CalT nporpaMMmsil:

OnuiurTe 3Tarbl MPoLecca YCTAHOBKH U yIaJCHHsI POTPAMMBI
VY nanure nporpammy Wise Calculator

OmnummmTe 3Tansl Nporecca YAaIeHUs TPOTPaMMBI

N3yunTh OCHOBHBIC TEPMHHBI TPOTPAMMHOTO 00ECTICUeHHUSI
2BapuaHT

1.YcranoButs Ha [IK mporpammy Stamina
[Tporpamma-TpeHax)ep A TeX, KTO XOUeT HayYUThCsl HAOUPATh TEKCT Ha KJIaBUAType BCEMU JIECATHIO
nanbuamMu. CalT IporpaMmsl:
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2.0nummuTe 3Tansl NpoLecca yCTaHOBKU MTPOTPaMMBbI

3.Y nanure niporpammy Stamina

4.0numure 3Tarsl npolecca yIajJeHus MporpaMMbl
5./3yunTh OCHOBHBIE TEPMHUHBI TPOrPAMMHOTO 0OECTICUCHHUS
3 BapuaHT

1.YcranoButs Ha [IK mporpammy CCleaner
CCleaner - yruinuTa 1715 YUCTKH MycOpa B OIIEPALIMOHHON CUCTEME.

JomalwHaga CTpaHuua:

2.0nummTe 3Tansl NpoLecca yCTaHOBKU MTPOTPaMMBbI
3.V nanure nporpammy CCleaner

4.0nummre 3Tarsl Ipolecca yIajJeHus MporpaMMbl

5./3yunTh OCHOBHBIE TEPMHUHBI TPOrPAMMHOTO 00ECTICUCHHUS

4 BapuaHT.

YcranoButsh Ha [IK nporpammy 7-Zip
ApXHBaTOp C BBICOKOM CTEIIEHBIO CHKATHUS.

JomalwHas cTpaHmua

2.0nuimure 3Tansl Mpolecca yCTaHOBKU TPOrpaMMBbl
3.Ynanute nporpammy CCleaner

4.0numure 3Tansl nporecca yaaJleHus MporpaMMbl
5./3yunTh OCHOBHBIE TEPMHUHBI TPOTPAMMHOTO 00ECTICUCHHUS
S BapuaHT

YcranoButs Ha IIK nporpammy Avira AntiVir PersonalEdition Classic
AntiVir Personal Edition - 3T0 aHTUBHpYCHas MporpaMma, KOTOpasi MOKET ONPEEIATh U
YAAIATH BUPYCBHI.

JomalwHagq CTpaHuua:

2.0nuimure 3Tansl Mpolecca yCTaHOBKU MTPOrpaMMBbl
3.Ynanute nporpammy CCleaner

4.0nuiure 3Tamsl npolecca yIaleHus MporpaMMbl

5.M3yunTh OCHOBHbBIE TEPMHUHBI IPOrPAMMHOTO 00ECTIEUCHHUS

6 BapuaHT

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

JdomalwHagqa CTpaHuua:

2.0nummuTe 3Tansl NpoLecca yCTaHOBKU MTPOTPaMMBbl
3.V nanure nporpammy Dr. WEB Curelt!
4.0nummre 3Tansl nporecca yaaJleH!us MporpaMMbl

5.M3yunTh OCHOBHBIE TEPMHUHBI POTPAMMHOT0 OOECTIeUECHUS

'/ BApuaHT

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

Urposas cucreMa TeCTUpPOBAHUA.
CanT nporpamMmsbl:

Onummure >Tansl Imponecca yCTaHOBKHU ITPOrpaMMBbI

VY nanure nporpammy Kmo xouem cmame OT/THHHUKOM?!

OnumuTe Tansl Imponuecca yaaJICHu:A IIpOorpaMMbl

HSY‘-II/ITB OCHOBHBIC TCPMHUHLI IIPOTPpaMMHOTO obOecrieueHus

IHopsaaok BLINOJHEHUS PA0OTHI:

[ToBTOPUTH TpeOOBaHUS 1O COOTIOICHUIO TEXHUKH O€30MTaCHOCTH.
Bxutouenue I1K 1015kHO TPOU3BOIUTHCS B CIAEAYIOLIEH OCIIEI0BATENbHOCTH:
BKJIFOUHUTDH MPUHTED (ECITU OH HYKEH);

BKJIFOYUTH MOHHUTOD;

BKJIFOYUTH CUCTEMHBIN OJIOK.

[Tepen BBIKIIFOUCHHEM KOMITHIOTEPA 3aBEPIIUTE BCE PAOOTAOIIHNE MTPOTPAMMBI U
nooxaute 1-2 cek. (3to HeoOxoaumo, eciim Ha BameM 1K mpemrycMoTpeHo KAmupoBaHue
TUCcKoB). Jlamee He0OX0IUMO:

* BBIKJIIOYUTH CUCTEMHBIN OJIOK;

* BBIKJIFOUUTDH MPUHTEDP (€CITHM OH OBLIT BKITIOUEH);

* BBIKJIFOYUTH MOHUTOD.

. O3HaKOMUTHBCS C MMyHKTaMH MPaKTUIECKON paboThI;

. OdopMuTe CBOM OTYET COTTIACHO CEABMOMY MyHKTY JaHHOW MPaKTUYECKON paboThI;

6.3.BeinonHuTe 3a1aHle B COOTBETCTBUH CO CBOMM BapUAHTOM;
6.4. Cnenaiite BBIBOJI O TIPOJICTIaHHOM paboTe.

Conaep:kaHue oT4eTa:

HasBanue, 1ienib paboThl, 3a1aHe JaHHOW MPAaKTUYECKON pabOTHI.
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2. Homep BapuaHTa, ycioBu€e 3aja4 CBOECTO BAPUAHTA U €€ PEILIECHUE.
3. IlepeyeHb KOHTPOJIBHBIX BOIPOCOB.

4. BriBoj 0 mpojenanHoii padorte.

IIpakTHueckas padora 26
NucTranasinus, AMATHOCTHKA AJbTEPHATHBHBIX ONEPANMOHHBIX CHCTEM

Ilenb: OCBOUTH MPOLEAYPY MHCTAIUISIUMU ceTeBoil oneparonHoi cuctemsl (OC) Ha npumepe
Windows 2000 Server u 3aKkpenuTh HaBBIKA CO3/IaHUS MYJIbTUCUCTEMHOM 3arpy3Ku KOMITBIOTEPA.

3aganue
Ycranoute OC Windows 2000 Server B Hepa3zMedeHHYIO 0071aCTh TUCKA.
WHcTammupoBaTh JpaidBephl almapaTHbIX CPEICTB MATCPUHCKOM TUIATHI.
OTpenakTupoBaTh CUCTEMY MYJIbTH3ArPY3KH KOMITHIOTEPA.
Wucrannuposats naket Microsoft Office.
YcranoButs naker VMware Workstation.
TexHOI0THS BBIOJHEHHUSI

Pabora BBIMONHSIETCS B KOMITBIOTEPHOM KJIACCE HA KOMITBIOTEpaxX, Ha KOTOPBIX CTYACHTHI
pabotaq B  paMKax y4eOHOW  JUCHUIUTMHBI  «BBIYMCIMTENBHBIE  CHUCTEMBI, CETH U
TEJICKOMMYHUKaUW». Ha 3THX pabounmx MecTax CTYIACHTHI MMCIOT IEePCOHAJBHBIC ONEPaIlOHHBIC
cucrembl Windows XP, B KOTOPBIX OHH UMEIOT IIpaBa aJIMUHUCTPATOPA.

Hecmotps Ha To, uto yxe pacnpocrpansercs OC Windows 2003 Server, B kadecTBe yueOHOTO
6azoBoro cepsepa ucnoibzyercs OC Windows 2000 Server, Tak kak aiisi Hero pazpadbotaHo Oosbliie
WCIIPABIICHUH, U MPUHIMITHATIFHOW Pa3HHIIBI B padOTE OCHOBHBIX a/IMHHHUCTPATUBHBIX CIIY)KO B ATHX
OTIEPALMOHHBIX CHCTEMAaX HeT.

SNk =

Ilnan npoBeaeHUs 3aHATHS:
1. O3HakoMHUTBCA ¢ IpOorpaMMHBIM obecriedenreM VirtualBox.
2. Co3aarh BUPTYaIbHYI MAalIMHY HUCXOAS M3 MPEAOCTaBICHHON MH(pOpMAlMU O MHUHMMAIbHBIX
anmnapaTHbIX TpeOOBAaHMI MpeIaraéMoi K yCTaHOBKE M U3ydeHHIo ornepaniioHHoH cuctemsl (OC).
3. Ycranosuts OC Ha BUpTyanbHbIH KoMIibloTep. Pazo0Opate npouecc ycranoBku OC Ha 3Tansl.
4. [103HaKOMUTBCSI C OCHOBHBIMU TpYIIIIaMu IIporpaMM Bxoasmux B coctas OC.
OdbopynoBanmue:
ArnmapaTtHas 4acTh: IEPCOHAIBHBINA KOMITBIOTED, CETEBOM WIIM JIOKAJIbHBIN IIPUHTED.
[IporpamMHuas yacTe: mporpamma VirtualBox, yctaHoBouHbI Juck amub6o ob6pa3 mucka ¢ OC
Windows XP, texcToBsIii nporeccop Microsoft Word.
Kparkue Teopernyeckue CBeeHUA:
OnepanroHHasi cucreMa — KOMIUIEKC Mporpamm, o0ecreyrBaroUIiil yInpaBleHue annapaTHbIMU
CpeACTBaMHU KOMIIbIOTEpa, OpraHu3yloumuil paboTy ¢ ¢aillaMd U BBINOJIHEHUE MPUKIIAJHBIX
MIPOrpaMM, OCYIIECTBISIONIUN BBO/ 1 BBIBOJI JAHHBIX.
OOummMH  clIoBaMH, OIEpallMOHHAs CUCTeMa — 3TO MEpPBBI M OCHOBHOW HAOOp Mporpamm,
3arpyxaromuiics B kommnpiotep. [loMmumo Bboimeyka3zaHHbIX QyHKIME OC MOXET OCYHIECTBIATh U
JpyTUe, HalpuMep MpeaoCTaBIeHHE O0IIEro MOoJIb30BaTENbCKOr0 HHTEpdeiica u T.11.
Ceronns Hanbosee U3BECTHBIMH OMNeparmoHHbIMUA cucTeMamu sBIsIIOTCS OC cemeiictBa Microsoft
Windows 1 UNIX-nogo0HbIE CHCTEMBI.
OcHoBHbIE (PYHKIIMH ONEPALUOHHBIX CUCTEM:
— 3arpy3ka NpujIoKEHUI B ONIEPATUBHYIO NAMATh U UX BBINOJIHEHHUE.
— CraHapTU30BaHHBIN 10CTYN K nepudepuitHpIM ycTpoiicTBaM (yCcTpolCTBa BBOAA-BBIBOA).
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— VYmnpaBineHHe ONEepaTUBHOM NaMAThIO (paclpeiesieHue MexAy IpolleccaMu, BHPTYyalbHas
MaMSITh).

— YmpaBiieHue AOCTYIOM K JaHHBIM Ha SHEPTOHE3aBUCUMBIX HOCUTENSAX (TaKUX KakK >KECTKUH JHCK,
KOMITAKT-J¥CK | T. JI.), OPTaHU30BAaHHBIM B TOW WJIM HHOU (aillIoBO crucTeMe.

— ITonwp3oBarenbckuii HTEPPEIiC.

— CereBble Onepalnuy, NOJJIEPHKKa CTEKA IIPOTOKOJIOB.

JlononHuTeNbHBIE QYHKIUH:

— IlapanienbHoe UM IICeBIONapalIEIbHOE BBIIIOIHEHHE 3a/1a4 (MHOT033aJa4YHOCTh ).

— B3aumopeiicTBue Mex 1y mpoleccaMu: OOMeH TaHHBIMH, B3aUMHasi CHHXPOHU3aIUS.

— 3ammTa camMoOM CHCTeMbl, a TaKXK€ I0JIb30BATEIbCKUX JAaHHBIX W MpOrpaMM OT JIEUCTBHI
0JIb30BaTesel (3T0HAMEPEHHBIX UITU 10 HE3HAHUIO) WU PUII0KEHUH.

— Pasrpannuenue npaB JOCTyMa U MHOTOMOIB30BATEIILCKHIA PEXKUM PabOTHI

IIpakTnueckas padora 27
TpancpopmaTopHasi 1 KOHACHCATOPHAA Pa3BA3Ka

Llens pabotel: M3yunTh OCHOBHBIE CBOMCTBa paboThl TpanchopmaTopa .HayduTbes ompenensitsh
koadurment tpanchopmanuu u KI1JI rpanchopmaropa.

[TpoBenenue paboThI:
1. 3anmycTUTh aHUMALIUIO.

2. BpiCTaBUTh 3HAYCHHE KOJHYECTBA BHTKOB B HGpBH‘-IHOfI u BTOpH‘IHHOfI KaTyllkKu I10 CBOUM
BapHaHTaM U NOAKIIOYHNTD ICPBYIO KAaTYILIKY 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. Onpenenuts ko03dpduuuent tpanchopmanuu no ¢opmynam K=NI1/N2 u K=U1/U2. u ckazarb
Kako# 3To TpaHchopmaTop

4. Omnpenenuts JIC ogHOrOo BUTKAa B NEPBUYHOM M BTOPUYHOW KaTylIKe .3Has , YTO HaIpsDKEHHE
npuMepHo paBHO oOmeMy OJIC KaTymku M KOJMYECTBO BUTKOB Ha KaXKJIH KaTyIIKe BBl MOMKETE
onpenenuts JJIC ognoro Butka.Ilo pe3ynpraTaMm pacyera cienarb BbIBOJ.

5. Harpysure Tpancdopmarop (IOJKIIOUHATE PEeOocTaT KO BTOPUYHOW KaTyIIKE, CONMPOTHBIEHUE Ha
peocraTe Tporath He Hajo0) OnpeaenuTe MOIIHOCTh TOKA Ha MEepPBOil KaTylike U Ha BTopoil. CpaBHUTH
9TH 3HAYEHUS U ClIEIaTh BBIBO.

6. Onpenenuts KIIJI Tpancpopmaropa no ¢popmyne KITA=P2/P1*100%

7. Berancnutsb u cpanuth otHomenue 11/12 u U2/U1 u cnenath BBIBOLI.
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8.ITpoBepTe 3a MOKa3aHUSAMU aMIlepMeETpa MOJKIIOUYEHHOTO K IEPBUYHOM KATYyIIKE NPU MOAKIIOUYEHUU
Harpy3ku Ko BTOpu4HOW. Ilodemy Ipu NOAKIIFOUEHMM HArpy3KM KO BTOPUYHOM KaTyIIKE , TOK B
IIEPBOM KaTyIIKH BO3pAcTacT .

9. Co3paiiTe KOPOTKOE 3aMbIKAHWE HA BTOPHYHOW KaTyIIKe (TMOJI3YHOK peocTaTa IMepeBecTy B KpaitHee
BepxHee noyioxkeHue).[Ipocneanre 3a mokasaHusiMu MPUOOPOB U 3AMUIIATE Ballle HAOIIOICHNUE.

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

Turnosble NpPUYMHBI BO3HUKHOBEHHUS HeucnpaBHOCTeW anmnapatHod yactu HIKMJ[ moxHO
YCJIOBHO Pa3JeIUTh Ha CICAYIOLIUE TPYIIIIbL:
*  HewucnpaBHocTu u3-3a ecrectBeHHoro crapenus HXM/;
*  HewucnpaBuoctu, 00ycIOBICHHbIE HEBEPHBIM PEKUMOM IKCILTyaTalluH;
*  HewucnpaBHoCTH, CBS3aHHBIE C OIIUOKAMU B KOHCTPYKIUH.
*  HewucnpaBHoctu u3-3a ecrectBeHHoro crapenus HXXKM/I.

HeucnpaBHocTH u3-3a ectectBeHHOro crapeauss HXXKM /]

[Ipy mpaBWIBHON OSKCIUTyaTallud C COOJIOACHHEM BCEX TEXHHYECKUX TpeOoBaHUN B
KayeCTBEHHO M3rOTOBJICHHOM HAKOIIUTENE HAOJI0AETCsl IPOLIECC €CTECTBEHHOTO cTapeHus. CuiibHee
BCETO €My IMOJABEPKEHBI MAarHUTHBIC IUCKH.

Bo-miepBbix, co BpemeHeM ociabeBaeT HaMarHWYEHHOCTh MUHMMAJIBHBIX WH()OPMAIMOHHBIX
OTIIEYATKOB, U T€ YYACTKHU JUCKOB, KOTOPBIE PaHbIlIe YUTAIUCH 0€3 Mpo0iieM, HAUMHAIOT CUUTHIBATHCS
HE C TIEPBOTO pa3a WIH C OIIHOKaMHU.

Bo-BTOpPBIX, IPOUCXOANUT CTAPEHUE MATHUTHOTO CJIOS JUCKOB.

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

[Tporiecc HOPMAIBHOTO CTapEeHUS TUCKOB JOCTATOYHO IIUTENBHBIM U OOBIYHO PACTATUBACTCS
Ha 3...5 ner.

Cnenyer ormetuth, yto st HXXMJ[ nHambGonee OnarompusaTHBIM SBISETCS HEMPEPBIBHBIN
pEeXUM paboOThHI, a HEe cTapT/CTONMHBIA. [[09TOMY TOBOJIBHO AONTO CIYXKAaT HAKOMHUTENIH B MOCTOSHHO
paboTarouMX cepBepax, paclojOXKEHHBIX B CIEUUAaJIbHOM TIOMEUIEHMM WIW CTOMKe, TI/ie
MO//IEPKUBAIOTCSI HOPMAJIbHBIE KIIMMAaTUYECKHE YCIIOBHSI.

HeuncnpaBHocTH, 00yc/10B1eHHbIE HEBEPHBIM PeKUMOM IKCILIYyaTAluH

SBnsroTcss  Hambosee pacmpocTpaHeHHas npuunHa OoTkazoB HOXKMJI Kk OCHOBHBIM
paspylaronmm GakrTopaM KOTOPOro OTHOCSATCS:

*  IIEeperpes,
*  yJIapHbIE Harpy3Ku
*  CKAuUKM HaNpsHKEHUS MUTAHMS.

BaxubsiM TemmepaTypHbIM I[OKa3aTeJleM SBISIETCS CKOPOCTh W3MEHEHUs TeMIEepaTyphl,
KoTOpasgs He jaobkHa mnpesblmarh 20°C/gac B pabouem cocrossHuu U 30°C/uac B Hepabouem.
[IpeBbIlIeHHE CKOPOCTH pPa30rpeBa OYEHb OMACHO /JIi MEXaHUKH HAKOMHUTENled W Ha3bIBAETCS
TEPMUYECKUM YAAPOM.

MexaHnuyeckue BO3IEHCTBUS HA T€pMOOJIOK I'yOUTENbHBI ISl MPELU3UOHHBIX MEXaHHYEeCKHX
YacTell HaKOMUTENs. YAapHOE BO3CHCTBHE HAa TE€PMOOJIOK BBI3BIBACT KOJEOAHUS TOJIOBOK, KOTOPHIE
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MIPOU3BOJAT CEPUI0 YIApOB IO MOBEPXHOCTU IUCKOB, YTO HEM30EKHO MPUBOAUT K MEXaHUUYECKUM
MOBPEXKACHUSIM IIJIACTHH U TOJIOBOK.

Cepbe3Hyl0 ONacHOCTh Jisi  3jekTpoHHoW vacth HIXXMJI moxkeT mpeacTaBiisiTh
HEKAYeCTBEHHbI OJIOK MNUTaHHs IEPCOHATBLHOTO KOMIIbIOTepa. HampshkeHuss NUTaHUS JTOJIKHBI
HaxoauThes B nipenenax +5 B + 5% u +12 B + 10% npu gonyctumoit amrutyne myiascanuid 100 mB
u 200 MB cooTBeTCTBEHHO.

HeuncnpaBHocTH, CBSI3aHHBbIE C OIINOKAMM B KOHCTPYKIIUH

B nocnennee Bpems kadectBo HJKMJI cHH3MIIOCH, O 4eM CBUIECTENBCTBYET 3HAYMTEIIBHOE
COKpAILEHUE FapaHTUHHOrO CPOKa IKCILTyaTallud OCHOBHBIMU IPOU3BOIUTEISIMHU.

[110X0l KOHTaKT B Ur0JbYaTOM Pa3bEME, COCIUHSIONIEM IUIATY JIEKTPOHUKU U MUKPOCXEMY
npeaycuiInTells Ha OJI0Ke TOJIOBOK. B pesyibTare mioxoro KOHTakTa B pa3beMe MPOUCXOIUT 3aMUCh
HEBEpHON HMHGOpPMAIIMK B TEXHOJIOTHYECKHE OaiThl cektopa, Hampumep B mosie CRC-xoma. DtoT
NeQeKT MOXKET MNPHUBECTH K HOBPEXKICHHUIO CIYy)KEOHOM HH(OpMalUK, BOCCTAHOBUTH KOTOPYIO
HAKOIUTEIIb IIPH CIIECAYIOIIEM BKJIIOYEHNUN ITUTAHWsI HE CMOKET.

HekauecTBeHHas mailka MUKPOCXEM Ha 3aBO/ie-U3roToBHTENE. Takue NeeKThl MPOsBISIOTCS
IPUMEPHO uYepe3 roJ| 3KCIUTyaTallud HaKOMUTEINs, KOTJa BO BpeMs HOpMaJIbHOW pabOThl HAKOIMTENb
BJPYT BBIKIIOYAETCSl M OOJIbIIIE HE 3aIycKaeTcs («3aBUCAeT») MO0 HAYMHACT «CTydYaTh» TOJIOBKAMH,
YTO MOXKET IPUBECTH K MOBPEXKICHUIO MEXaHUKU W/HITH CIy)eOHOW HHPOPMALIUH.

HekauecTBeHHBIE MHUKPOCXEMBI, KOTOPBIE BBIXOJIAT W3 CTPOS MPH JJIMTEIBHOM HarpeBe, He
IIPEBBILIAIOIIEM JOMTYCTHUMbIE Tpeaesbl. [{edekT MOKHO UCIIPaBUTh 3aMEHON MUKPOCXEMBI.

HecoBepiieHHast KOHCTpYKUHMS TUAPOAMHAMUYECKOTO  MMOJAIUMIIHUKA, HOpUBOJALIas K
BO3HUKHOBEHHIO B TIIOJIOCTM CMa3KHd 4YacTHUIl CTPYKKH U, KaK CJEACTBHE, 3aKJIMHUBAHUIO
LINWHEIBHOIO JBUTATEIs.

HekauecTBeHHOE KpeIlJIeHME JUCKa Ha IINUHAENIE, B pe3yiabTare dYero OWeHHe AucKa
IIOCTOSIHHO BO3pPacTacT M BbI3BIBAET pA3pPYLICHHE MOAIIMIHUKA B IINUHACIBHOM JIBUraTelle;
HOSABISETCS IIyM MpU pabOTe HAKOMMTENs, a dYepe3 HEKOTOpoe BpeMs -Je(EeKTHbIE CEKTOpHI,
MOCKOJIbKY M3-3a OMEHMS JUCKA «JTAIbHUE» JOPOKKH HAUMHAIOT IJI0OXO CYUTHIBATHCS.

HexauectBennsle Mukpocxemsl OIIII3Y (flash), koTopsle MOTYT MOTEPATH XpaHUMYIO B HHUX
MUKpOINIpOrpaMMy BCJIEJICTBUE YTeuku 3apsina npu Harpese. [lepesamucats I[I3Y MoxHO Ha
CHEIHaIbHOM MPOorpamMmarope Ju00 B TEXHOJIOTHYECKOM peXXUME pabOThl HAKOITUTEIIS.

OmmOKM B MHKpOIIpOrpaMMe YIpaBlieHUs HakomutenaeMm. [Ipom3BoauTenu HakomuTeleld He
MyOMUKYIOT HHGOPMAIIHIO O XapaKTepe OMUOOK U UX TIOCIEICTBUSX, HO OOHOBJICHHUSI MUKPOIIPOTPaMM
BBIIYCKAIOT JOCTaTOYHO PETYIISIPHO.

CuMITOMBI HEMCIIPABHOCTH HCKA

IlepBasi m camasi momyJisipHAas - IIPH 110/1a4e MUTAHUS HA JIUCK C HUM HE IPOMCXOJUT BOOOIIIE
HUYEro, OH MOJHOCTHIO MOJYHUT U JIa)Ke HE PACKPYUYMBAET INMUHAEIbHBIN JBUraTeNb, JUOO0 MbITaeTCs
3TO JieNaTh, HO He HabupaeT HyX Hble 000poThl. [10100HBIN CUMIITOM MOXXET MPUCYTCTBOBATH OTTOTO,
YTO 3aKJIMHHUJIO CaM JIBUTaTelb, JIMOO TOJOBKHU yNajid Ha AMCK M NPUIMILIM K HEMy (Takoe ObIBaeT
IIPAKTUYECKH HAa BCEX COBPEMEHHBIX JIHCKaX, T.K. TOJIOBKH HACAIBHO OTIOJUPOBAHBI U BO3HUKAET
apdexT nudpdy3un).

Bropasi HeuCIPaBHOCTD - JUCK HOPMAJIbHO PacKpy4dHMBaeTCs, HO OTCYTCTBYET paclapKOoBKa
TOJIOBOK - XapakTepHbI Tuxuil miemdyek. IlomoOHoe BO3HMKaeT peaKo, T.K. YacTO YIpaBlIEHHE
MO3UI[MOHUPOBAHUEM TOJIOBOK (cepBocHUcTeMa) W TpexQasHblii TeHepaTtop Ui IINMUHIEIBHOTO
JBUTATENs pa3MelIeHbl Ha OJHOM KpHCTaslle, U €CIM U BBIXOJUT U3 CTPOsl, TO KaK MPaBUJIO BCE Cpaszy
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WINA paclapKOBKH HE MPOUCXOAUT MOTOMY, YTO 00OpBasach KaTyIIKa MO3UIMOHUPOBAHUS Ha OJIOKE
TOJIOBOK.

Tperbsi HeMCIPABHOCTD - JUCK HOPMAJIBHO PEKAIUOpPYeTCs MpHU BKIFOUEHUM IMUTAHUS U HE
U3J1a€T MOCTOPOHHUX 3BYKOB, HO Ipu 3ToM He ompeznensercs B BIOS, a nazBanume mopenn He
COOTBETCTBYET TOMY, KOTOpOE HalHMCaHO Ha CaMOM JWCKe, JUOO B HAa3BaHWU MPHUCYTCTBYIOT
HETOHSTHBIE CUMBOJIBI. B TakoM citydae oueHb 4acTo ObIBa€T HEHCIIPABEH IJIaBHBIM MHTEp(eHCHBII
YUl Ha IUIaTe€ DJEKTPOHUKU. I[Ipou3BOIUTH 3amMch HA TAKOM HAKONMUTEIb KAaTErOPUYECKH HE
PEKOMEHyeTCsl, T.K. B CIIEICTBHE HEHUCIPABHOCTHU ILIMHBI JAHHBIX MOKHO IIOBPEIMUTH JaHHbIC Ha
JIUCKE.

YeTBepTasi HEMCIPABHOCTD - CBSI3aHHASA C J€(PEKTOM MUKPOCXEM, KOTOPBIE JETPaTupyIOT OT
IOCTOSIHHBIX TEIUIOBBIX PACIIMPEHUH (TeMIlepaTypHOro rpajauenra). IIposBisercs HEUCIPaBHOCTh B
OCHOBHOM C IIPOI'PEBOM, T.€. KAKO€ TO BpeMs JUCK OTIUYHO paboTaeT, a 3aTeM HaYMHAET CKPEeXeTarTh ,
CTy4aTh WX OCTaHABJIUBATh JIBUTaTEIIb.

HeucnpaBuoctu anmapatnoii yactu HXKMJ{ IDE Mo:xxHO pa3nesuTh Ha cjeayromme
rpynnbl:

- HEMCIPABHOCTh HaYaJIbHON MHUIMAIN3ALNN;

HCHUCIIPABHOCTb CXEMBbI YIIPABJICHUS IIIUHACIBHBIM ABUTATCIICM;

HCHUCIIPABHOCTH CXEMBI YIIPABJICHHUA IMTO3UIITUOHUPOBAHUCM;

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

HEHUCIPABHOCTh KaHAJIA 3alIMCH, CXEMbI IPEIKOMIIEHCALINU JaHHBIX;

- pa3pylIeHHE CITYKeOHON HHPOPMAITUH.

HeucnpaBHOCTM HAYaJbHOM WHUUHAJU3AUMU T[PUBOJAAT, KaK MPABWIO, K TOJHOU
HEepabOTOCIIOCOOHOCTH HAKOTIUTEIISI.

B HXMJ[ c Takoii HEUCHPaBHOCTHIO OYEHb YacTO Ja)K€ IINWHJICIbHBIM JBUraTelib HE
3amyckaeTcsi (B CJIEICTBUE TOTO, YTO YIPABISIOUIUN MHUKPOMPOIIECCOP HE BBIIACT pa3pelieHUe Ha
3aIlyCK) WJIM 3aIyCKaeTcsi, 3aTeM OCTaHAaBJIMBAETCA U CHOBA 3allycKaeTcs U T.JA., HO BO BCEX CIydasx
HXM/I e popmupyer ko SOH B peructpe cocTosiHUS.

OCHOBHBIE IPUYMHBI, IO KOTOPBHIM YIMPABIAIOMINN MUKPOIPOLECCOP HAKOMUTENSI HE MOMKET
BBITIOJIHUTh HAYAJIbHYIO MHUIMATIU3AIUIO:

HEUCIPAaBHOCTh CXEMBI cOpoca;

HCHUCIIPABHOCTH KBAPUECBOT'O TAKTOBOI'O Ir€HEPATOPA,

pa3pylIeHUE YIIPaBIAOMIEH MUKPOIIPOTPAMMBI B IAMSITH ITPOTpaMM;

HEHCIIPABHOCTb YIPABJIIOIET0 MUKPOIIPOLIECCOPA;

HEHCIIPAaBHOCTh OJTHOKPUCTAIILHOTO MUKPOKOHTposuiepa. s
JIOKAJIM3A1UM HEMCIIPABHOCTH:
Heo0xonnmo npoBepurh:
* TMMTAlOUIMe HaNpsHKeHUs Ha  YIOPaBISAIOLIEM  MHUKPOIPOLECCOpe  OJHOKPHCTAIbHOM
MHUKPOKOHTPOJIIEPE,
*  BO30YyXXIEHHE KBapILIEBOTO PE30HATOPA, MOAKIIOYEHHOTO K YIPABJISIOIEMY MUKPOIIPOLIECCOPY,
WIY TIPUXOJ TAKTOBBIX UMITYJICOB €CJIM MCIOJIb3YETCsl BHELIHUN TeHepaTop,

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

Jl71st 3TOTO 3aMBIKAIOT U Pa3MBIKAIOT KOHTAKTHI 1 U 2 nHTEp(eicHOro pa3beMa HaKOMUTENs U
ocumiuiorpadom HabmogaoT npoxoxaeHue curnana «RESET)» Ha ynpapmnstonuii MuUKporpoieccop u
OJHOKPHUCTAIBHBI MUKPOKOHTPOJLIED.
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Ecnu Ha ympaBisiiomuii MEKPOIIPOLIECCOP MPUXOAST TAaKTOBBIE UMITYJIbCHI (1M BO30YK1aeTCs
KBapIeBBI PE30HATOp, IOJKIIOYCHHBIH K MHKPOIIPOIECCOPY) M cxema cOpoca paboTaeTr, TO
MUKpPOIIPOLIECCOp JOHKEH OTpabaThiBaTh YIPABISIOUIYI0 MPOTrpaMMy, O YE€M CBHUJETENIbCTBYIOT
uMnyibcbl Ha BeiBogax ALE, RD, WR.

Ecnu xBapueBblid pe30HATOp, MOJAKIKOYEHHBIA HEMOCPEACTBEHHO K MHKPOIPOLIECCOPY, HE
BO30y)KIaeTcs WM OTCYTCTBYIOT HMMITYJIbchl Ha BbIBoge ALE,TO ckopee Bcero HeuwcrnpaBeH
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PI/IcyHOK 41 - Tunosas NpUHUMIIMAJIbHAsA CX€Ma YIHIpPaBJCHUSA JIIMHHACIbHbBIM

ynpaBJ’IHIOH_IHﬁ MHUKPOITPOICCCOP HAKOIIUTECIIA.

HeuncnpaBHoCTh cXeMbl YNIPaBJIeHUs IINMHH/EJbHBIM IBUTATEIEM.

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

Ecnu Takoii BO3MOXHOCTH HET, TO MPOBEPSIIOT CONMPOTUBICHHE 0OMOTOK ((ha3) MIMUHIETEHOTO
JIBUTATENS, KOTOPOE JOJIKHO COCTaBIATH MpUMEpPHO 2 OM OTHOCHUTETHHO CPETHET0 BBIBOJIA, & 3aTEM
MepeXOJIAT K MOMCKY HEMCITPABHOCTH Ha TIaTe YIIPABJICHMUSI.

MHoraa 3amycK MIIHHIEILHOTO ABUTaTENs HEBO3MOKEH U3-32 MATHUTHBIX HPUITATIAHASA
TOJI0BOK K JTUCKaM.

Kpurepusimu 3anmycka IINHUHAEIbHOT0 ABUTATEJIS SIBJISIOTCS:

* Hanuume nuraroiero HanpsHKEHNE HA MUKPOCXEME YIPaBIICHUS,
* Hanuuue onopHON TAKTOBOW YaCTOThI
* Hanuume curHana paspenieHus Ha 3amycK.

[Tocne BKJIIOYEHMS] MUTAaHUS KOHTPOJIUPYIOT HAJIWYUE HMITYJIbCOB TIyCKa JBUTATeNs
ammuntynoit 11 - 12 B no tpem ¢daszam Ha konTakrax J14, J13, J12 (cm. Pucynox40). Ecnu, o kakoi
HU Oynb u3 (a3 Hanpsokenue mensine 10 B, To Hemcnpasna m/c U3. Ilpu Takoil HencnpaBHOCTH
HIMUHJEIbHBIA BUTATENb HE MOXET HabpaTh HOMHMHAJIBHBIE OOOPOTHI M Kak CJIEJICTBUE MAarHUTHbBIE
TOJIOBKM HE pacHapKOBBIBAIOTCA.
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KonTponupoBath CKOpOCTb BpalleHHs MIMUHACIBHOTO ABUTaTeNsl MOXHO IO HMIIYJIbCam
NMHJEKC na xonTponpHON TOuke E35 (mpm ycranoBieHHOW Tmiate Ha repmo0Oiok). Ilepuon
cinenoBanus umiyinbcoB MHIEKC cocrasnsier ~12 mc, mupuna nmnyiasca MHEKC ~140 He.

VYmpasnsercs M/c U3 curnanom START. [[ng 3amycka mmunaaensHoro asuratens START=1,
it octanoBa START=0.

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

OOGparHast CBSI3b 1O CKOPOCTH BpaIEHUsI OCYILIECTBIIACTCS MO JIMHUM YTCHHUS CEPBOJAHHBIX
(SERVO DATA).

B cBoro ouepens m/c cuHxpokoHTposuiepa U6 (GopMHpyeT CHrHaJl MOHMCKAa CEPBOMETKH
(SERVO GATE) ans mc. Ull.

[Ipy OTCYTCTBUM cCIELMAIBHOTO JHArHOCTHYECKOTO OO0OpYyIOBaHUS M MPOrPaMMHOTO
obOecrnieueHus, neppuyHyto quarnoctuky HXXMJI MokHO npou3BecTH, MOJIKIIOYUB €ro K OTAECILHOMY
010Ky nuTaHus. J[MarHocTH4eCKUM MpuOOPOM B JAHHOM CIIydae SIBJISIETCS CIIyX OIepaTopa.

[Tpu Brmrouennn nutanus HXXMJ] BbImonHseT: packpyduBaHHE HIMHHAEIHHOTO JBUTaTels,
IIpU KOTOPOM CJIBIIICH HapacTaroluil 3ByK (4...7 ¢), 3aTeM cleayeT LIEITYOK MPU BBIBOJE TOJIOBOK M3
30HBl TAPKOBKM M OYEHb XAPAKTEPHBIH MOTPECKHUBAIOIIMNA 3BYK, COIMNPOBOXKIAIOIIMI TMPOIECC
pexamuopoBku (1...2 ¢).

BrimonHeHue pekaaTnOpOBKH CBUICTEIBCTBYET KaK MUHUMYM 00 MCIIPABHOCTH CXEMBI cOpoca,
TaKTOBOTO TEHEpaTopa, MHUKPOKOHTPOJUIEPA, CXEMbI YIpaBICHUS IIMUHICIbHBIM JBUTATEIEM U
CHUCTEMBI TO3UIIMOHUPOBAHMS, KaHAIA YTEHUs MPeoOpa3oBaHUs JAHHBIX, a TaK-)K€ 00 MCIPaBHOCTH
MarHUTHBIX TOJIOBOK (KaKk MHMHMMYM OJHOW - TIPH TOMOIIM KOTOPOM MPOUCXOJUT TMPOIECC
WHUIHAIN3AlUN) U COXPAHHOCTHU CIIY>KeOHOM HH(OpPMALINY HAKOITUTEIS.

Jns nanpueimen nuarnoctuku HXXKMJI nonkmtouaercs k nopty Secondary IDE, u B BIOS, B
npoueaype SetUp, HEOOXOAMMO BBIMIOJHUTh AaBTOMAaTHYECKOE OIpEAeTeHHE MOAKIIOUYEHHBIX
HakonuTened. B ciayuyae pacmoszHaBaHus wozenu auarHoctupyemoro HXKMJI, 3arpyxkaercs
OTIepaIlMOHHAs CUCTEMA U 3aIyCKAeTCs IUarHOCTUYECKOe MPOrpaMMHOE 0OecTieueHHeE.

[Ipocreiiiiasg 1MarHOCTUKA 3aKIIOYAETCS B MOMbBITKE CO3/JaHUS pa3felia Ha TUarHOCTUPYEMOM
Hakonutene (mpu nomomu nporpammel FDISK) m mpouenype mocnenyromero gopmaTupoBaHUs
(Format d:/u). Eciu mpu ¢opmarupoBanuu (Bepuduxanuu) OyAayT oOHapyKeHbl Ie(eKTbl, TO
uH(popManusg o HuUX OyneT BbIBEJCHA Ha dKpaH KoMIbloTepa. JleranbHyro auarHoctuky HIKMJ]
OCYIIECTBIISIIOT CHEIHAIbHbIE TPOTPAMMBI.

IIpakTnueckas padora 29 HencnpaBuoctu ¢aitioBoit cucrtembl HXKM/I 1 MeToabl
UX YCTPAHEHHUA

Jlorn4yeckasi opraHu3anus JUCKA.

OnepanroHHas cucreMa Jt000i KECTKUH NUCK HE 3aBUCUMO OT 00beMa, MpEeACTaBIseT Kak
MECTO XpaHEeHHs JaHHBIX COCTOSIIECH U3 ABYX oOjacTel - CUCTeMHON U o0nacTu naHHbiX. CucTeMHast
007acTh BBITIONIHAET BCIOMOTATEIbHYIO POJIb W CIYXKHT JUIsl OpPraHu3allid XpaHEHHS JaHHBIX
(oOpa3yeT ¢alIoByr0 CHCTEMY JMAHMCKa), B OOBIUYHBIX YCJIOBHUSX JdaHHas 0OJacTh HE JOCTYITHA

nosib3oBateto. CTpyKTypHasi cxeMa yCTpOHWCTBa CHCTEMHOM 00JIacTH MpecTaBIeHa Ha pPUCYHKE.
[Tepuunsrii pazaen 1OC Pacmmmpennsiit pazaen 1OC

MBR AMBR SMBFA
@ [ <[~ [FA [FA [ROOT |5 ]| = m TIAHHBIE
/0] w2 /0]

o Bl 0 I A 1z 212
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Pucynok 42 - Cxema pa3MmenieHnsi JaHHbIX Ha JUCKe (JIOTHYeCKAsl OPraHu3auus JUCKA)

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

PT- (Partition Table) - Tabnuma pasnenos.

NSB-(Non-System Bootstrap) BHECUCTEMHBIN 3arpy3uuK

BA (Boot Area) - 3arpy3ouyHasi 00J1acTh OIIEPAITMOHHON CHCTEMBI
BR (Boot Record) - 3arpy3ounas 3anucs OC.

ROOT - KopHeBoii katanor aucka

SMBR-(Secondary Master Boot Record) -sBropuunas MBR

LDT - (Logical Disk Table) Tabnuia pa3aenoB JOrHIecKOro JIuckKa.

JIroObie HapyIIeHUSI B CUCTEMHOM 00J1aCTH OTOOpaXKaroTCs Kak OMMOKY (DaiIOBOM CUCTEMBI.
JAunarnocrtuka HapyumeHuii ¢gaiioBoi cucTeMbl
[TpuunHbl HapymieHue (PaiiToBON CUCTEMBI MOYKHO TUATHOCTUPOBAThH, OOpAaTUB BHUMaHUE Ha

HOSIBJISIFOIIMECS COOOIIEHHUS:

* Ecnu Bce coolieHue - B BEpXHEM peructpe (T.e. 3arjaBHbIMu OykBamu), To 310 BIOS He Haxoaut
MBR Ha yka3zaHHOM eMy B Setup yCTpOWCTBE, YTO CBHIETEIHCTBYET 00 OMMOKE YTEHUs MO0 00
OTCYTCTBHH IMPHU3HAKAa CHCTEMHOTO CEKTOpa y MEPBOr0 CEKTOpa JWCKa (T.e. IUCK HE pa3MEUcH).
Uro0b1 yOenuThCs, 4TO € TUCKOM BCe HOpMalibHO, HyXHO 3aiiTh B BIOS Setup m 3amyctuTsh
Autodetect.

* Coobmienus ''Invalid partition table'" u "Error loading operating system'' mnpunamiexar
3arpy3uuky u3 MBR; 3arpy304Hblii CeKTOp aKTUBHOTO pa3jelna JIM0O He YUTAeTCs, TUO0 ero eure
(v yxe) Her.

* Coobmienus ''Invalid system disk' u '"Disk I/O error' Bwimaer 3arpy3unk u3 boot-cekTopa,
coob1as 00 OTCYTCTBUH (PailyioB ONepariOHHON CUCTEMBI UJIH 00 OIIMOKe Ha JHCKE.

[TprunHBI BOSHUKHOBEHHUS:
Ecim mpo6iieMa He cBsi3aHa C caMUM JMCKOM, HY>KHO CEphe3HO pa3Ouparbes ¢ TeM, Kyaa

JIEJICh CUCTEMHBIE CEKTOpa.

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

B Tperpem cnyuae cuctemHble (ailibl MOTTM OBITH YAAJ€Hbl WM MCIOPYEHBI, MOXKHO
MOMBITATHCS UCIIPABUTh CUTYAIIUIO 3arPy3KOH C TUCKETHI U BBOJOM KOMaHbI ''sys c:\"'.

IIpu3Haku paspylieHueM Tadauubl pa3aeaos.

Paznen ucues u3 [lpoBognuka. Ilpu 3amycke yrunutsl "YnpaBieHue AUCKaMH' 0TOOpakaeTcst
nycToe MecTo. M MOryT MOSBIATBCS pa3jeibl-IIPU3paKky, NP 3TOM CyMMHPOBaHHE 0OBEMOB BCEX
JIOTUYECKUX JIUCKOB MPEBBIIIAET Pa3MEP CaMOr0 BUHYECTEPA. DTO O3HAYAET, YTO HEKOTOPBIE pa3/ieibl
NEPEKPBIBAIOTCS APYT C APYTOM.

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

Windows noka3zeiBaet cunuii skpan ¢ Haanuceio "STOP:INACCESSIBLE_BOOT DEVICE".

[IpuunHbI pazpyuieHue Ta0JAMIbI pa3ae/ioB

OmmbouHoe ynajgeHwe He TOro paszena. DTOT BapHaHT SBISETCS HaWMEHEe OINAaCHbBIM,
MOCKOJIbKY BCE JIaHHBIE OCTAIOTCSI HA MECTE, HO JIOCTYIA K HUM HET.

Pazpymienne uenouku pasznenoB. OT1o ObiBaeT B ciaydae nopun EPP  (Vkazareneit
Pacmmmpennsix Paznenos).

OnnoBpemenHnoe paspymenune MBR u EPP.

Py4Hoe BoccTaHOBJIeHHE pa3/ie10B U HHGOpMaLUK:
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JI71s1 BOCCTaHOBIICHUSI TIOTEPSHHBIX (MTOBPEXICHHBIX) TAHHBIX HEO0X01uMa HH(OpMaIus o:

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

*  Ocobennocrsix daitnosoii cuctemsl FAT wim NTES.

* Tune u Bepcun OnepanronHoit Cucremsl (DOS, Win) ucnosnbp3oBaBLIeiics Ha JUCKE.

VYHUKaJIbHBIE UIMEHA JUPEKTOPHH U (HailioB, HAXOIMBIIMXCS B KOPHEBOM Kartanore nucka C, ums
Karajora ¢ JaHHBIMH, MOAJICKAIIMMU MPUOPUTETHOMY BOCCTAHOBJIEHHIO M YHUKAIbHbIE MMEHA
¢baitoB U NOAAUPEKTOPU, HAXOAUBIIUXCS B 3TOM TUPEKTOPHH.
Jjist pydHOTO BOCCTAHOBIICHHSI JAHHBIX MOXHO BOCIOJIB30BATHCS CIEAYIOIMIUMHU YTHINTAMHU:
1. DiskEdit u3 kommiexra Norton Utilities
2. Tiramisu (http://www.recovery.de) uiu Hard Drive Mechanic.
3. UnFormat (u3 Toro e komiiekra Norton Ultilities).
4

. NDD - Norton DiskDoctor (13 xommiaekra Norton Utilities). Hemocrarku:

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

e  Moxer MPUMCHATCA TOJBKO IMOATOTOBJICHHBIMH I10JIb30BATCIIIMU.

* TpebyeTcst MHOrO BpeMEHH.

[Ipy wucmonb30BaHUM JUIsI PYYHOTO BOCCTAHOBJICHMS JI0OOOM M3 MPHUBEAECHHBIX MPOrpaMM
CIelyeT MPUAEPKUBATHCS CIAEAYIONICH MOCIeI0BAaTeIbHOCTH JEHCTBHIMA:

1. IMATHOCTHUKA MOBPEXJIEHUIA.

1.1. 3anycturs DiskEditor u, mnepeBeas ero B peXUM IPOCMOTpa MOBPEXKIECHHOIO

JTUCKa Ha (U3NYECKOM YypPOBHE, TIOCJIEIOBATEIIbHO MpoBepuTh IlenoctHocth PT, MBR,
FAT-oB, ROOT u DA.

Ha stom sTane mocrapaiTech BBIICHUTH (€CIHM 3TO JOCTOBEPHO HEU3BECTHO) TUI (ailioBoii
cuctembl niepBoro pasjaena aucka (FAT16 wiu FAT32).

1.2. B cnyyae 1I€OCTHOCTH KaKMX-JIHOO 3JIEMEHTOB JMCKOBOW CTPYKTYPbI COXPAaHUTh UX B
Busie ¢aiioB Ha pesepBHoM nucke. Hanmpumep: MBR.HEX, BR1.HEX, FATO1.HEX, FAT02.HEX,
ROOTO0.HEX.

1.3. JlanpHeiiee BOCCTAaHOBJICHHUE JUCKA 3aBUCUT OT CTETIEHU U XapaKTepa IMOBPEKICHHM.
Ecnu ocranach HemoBpexaeHHON (MM XOTs Obl 4acTHYHO) Kakas-mubo kxomus FAT Ha mepBom
pasjzene Jqucka - BOCCTaHOBJIEHHE MH(OpMAIMY BO3MOKHO IIOUYTH B TIOJTHOM OOBbEME.

2. BPEMEHHOE PE3EPBUPOBAHUE JIAHHBIX .

C nenbro COXpaHEHHMs] BO3MOXXHOCTH BOCCTAHOBJIEHUS (ailIOB pacrojlaraBIIMXCSl B Hayaje

JIUCKa JKeNaTeIbHO C/eNaThb PEe3epBHYIO KOMMIO HaydajdbHBIX CEKTOPOB JAMCKA, IOABEPrarolIMMCS
M3MEHEHHUSM B ITPOLIECCE BOCCTAHOBIICHUS.

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

3. BOCCTAHOBJIEHME Partition Table.

[Tpu BoccTanoBnenuu PT HeoOXonMMo yduThIBaTh 00bEM JUCKAa M 0COOEHHOCTH (hallIOBBIX
cuctem aucka FAT16 wim FAT32.

B ciiyuae BoccTaHOBIIEHUMS pa3fesioB AWMCKa UMeoUx QaiinoByio ctpyktypy FAT32 umeer

CMBICJI HUCHOJb30BaTh mporpamMMmy MRecover. Ota mnporpamma Mo3BojisieT OBICTPO HaWTH U
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BOCCTAHAHOBUTH "TIOTEPSHHBIE" Pa3/eNbl JKECTKOTO JIMCKA, 3alUChIBas BCE HEOOXOIUMBIC TaHHBIC B
Ta0nuIy(bl) pa3iesos.

4. Boccranosjenue BR, FAT u ROOT.

4.1. BoccraHosieHue BR, KOIIUH FAT u ROQOT npouie BBIIIOJIHUTE

"aBTOMATHYECKUM'" CIIOCOOOM.

4.2. BoimonHuTe cTaHmapTHOe (hopMaTHpPOBAaHHWE OCHOBHOTO pasjena JUCKa, T.e. KOMaHION
format C:. Ilpu stom dopmupyercs daitioBas CTpykTypa (HOpMaTHpPyeMOro pasjena IUcKa ¢
BoccoznanueM BR, uucteix FAT m ROOT, obnacte JaHHBIX TpPH 3TOM HE 3aTparmBacrtcs, T.C.
uHpopmanus B DA He U3MEHsETCs U Ballli JaHHBIE HE NCYE3aI0T.

4.3. Ecnu umeroTcs 3ape3epBUpOBaHHBIE B BHAE (aitnoB ymeneBmmue oOpassl FAT w/mmm
ROOT cnenyer, Bocnonb3oBasmuck DiskEditor-om BoccranoButh ux Ha nucke. Ecinm y Bac ynenena
Bropas konusi FAT, a nepBas HeT, clieZlyeT 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, UINUHAEIbHBIA JBUTaTENb, 010K
TOJIOBOK € IIPUBOJIOM U Iu1ata nnekTpoHuku. HI'M/I Bkitodaet B ce0s:

+ I'MJ,

* TPUBOJ JUCKA,

* KOHTPOJUIEp YNPABIEHUS TUCKOM,

* ycTpoiicTBO no3unupoBanus ['43 Ha xenaeMoi JOPOXKKE,

* YCTPOICTBO YTE€HHUSA U 3anucu HHGOpMaIuHy,

* OJIOKMPOBOYHBIE YCTPOUCTBA.

[InuHaenbHbIN ABUTATENb — IUIOCKUM MHOTOMOJIOCHBIN, C HOCTOSIHHOM CKOPOCThIO BpAlllEHHS
300 06./mun. [lBuratenb mpuBoAa OJOKa TONOBOK — IIArOBBIM, C YEpPBAYHOW, 3yOuUaToOl WU
JIEHTOYHOHM mnepeaadeil. [[ns onmo3HaHus CBOMCTB JIUCKETHI HA IUIATE BJIEKTPOHHMKU BO3JIE MEPEIHETO
TOpLAa JAMCKOBOAA YCTAHOBJIEHO TPH MEXAHMYECKUX JATUMKA: JBA — IOJ OTBEPCTUSAMH 3aIIUTHI U
WHJMKATOPa IUIOTHOCTH 3aIIUCH, U TPETHA — JJIs OIPEIEIICHUS MOMEHTA OIyCKaHUs JUCKETHI.

I'M/JI umeet 4 oTBepcTuUs:

* I OCH JIBUTaTels,

e okHO g1 U3,

* NI UHJEKCUPOBAHUS CEKTOPA,

* TSI 3QIUTHI OT 3aITUCH UH(DOPMAIIHH.

BceraBnsiemass B mienb JUCKeTa MOMANaeT BHYTPb JUCKETHOW pambl, TZI€ C HEE CIBUIAETCS
3al{UTHAs IITOPKA, a cama pama IIPU 3TOM CHUMAETCS CO CTOIOPA U OIYCKAeTCs BHU3, METANINYECKOE
KOJIBLIO JMCKETHhI MPU 3TOM JIOKUTCA Ha Bajl IIMUHACIBHOIO JBUraTeNsl, a HUXKHAS IOBEPXHOCTb
JIMCKEThl — Ha HUXKHIOIO ToJoBKY (cTtopoHa (). OZHOBpeMEHHO OCBOOOXKIAeTCS BEPXHsISI IOJOBKA,
KOTOpas MoJi A€HCTBUEM MPYKUHBI TPUKUMAETCS K BEPXHEH CTOPOHE THCKETHI.

Ha 6onpmmHCTBE TUCKOBOJOB CKOPOCTh OMYCKAHMSI paMbl HUKAaK HE OrpaHUYEHa, U3-3a Yero
TOJIOBKM HAHOCAT OLIYTHMBIM yJIap MO MOBEPXHOCTSM JHCKETHI, @ 3TO CHJIBHO COKPAIAET CPOK HX
HaJIeKHOW pabOTHI.

B HekoTOpBIX MOIENsIX TUCKOBOJOB (B OCHOBHOM (UpPMBI Teac) mpeaycMOTpeH 3aMeTUTENb-
MUKpOJIU(T AJs IUIABHOTO OIYCKaHUsl pambl. J[s mpoasieHus: cpoka ciiy>kObl JUCKET U TOJIOBOK B
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TUCKOBOJaX 0e3 MHUKpoau(Ta pEeKOMEHAYETCsl MPH BCTABIEHUHU JHCKEThl MPHUAEPKHUBATH MalblEM
KHOIIKY TUCKOBOJIa, HE J1aBasi paMe ONYyCKaThCsl CIUIIKOM PE3KO.

Ha Banmy mmuHAenbHOro IBUraTess UMEETCs KOJIbLIO ¢ MATHUTHBIM 3aMKOM, KOTOPBIi B HaJaJie
BpaICHUs ABUTATEIIS INIOTHO 3aXBaThIBAET KOJIBIIO JUCKETHI, OJTHOBPEMEHHO LIEHTPUPYS €€ Ha Baiy. B
OOJILIIMHCTBE MOJIENIed JMCKOBOJOB CHUTH&JI OT JaTdydKa OINYCKAaHUSI JUCKETHl BBI3BIBACT
KpPaTKOBPEMEHHBIN 3aIlyCK JBUTATElIA C LETbI0 €€ 3aXBaTa U IEHTpUpoBaHuUs. J{MCKOBOA COeUHSIETCS
C KOHTPOJUIEPOM TPH MOMOIIM 34-POBOJHOTO Kadels, B KOTOPOM YETHBIC NPOBOJAA SIBISIOTCS
CUTHAIBHBIMH, a HedeTHhle — o0mmvu. OOmmii Bapuant wuHTEepdelca mnpexycMaTpruBaeT
MOJIKJIFOUEHHUE K KOHTPOJUIEPY 10 YETBHIPEX AUCKOBOJ0B, BapuaHT 111 IBM PC — no aByx.

B o0mem BapuaHTe AMCKOBOJIBI IMOJKIIOYAIOTCS MOJHOCTHIO MApajUIeNIbHO APYT APYry, a
Homep auckoBoza (0...3) 3amaercs mepeMblYKaMH Ha IUIaTe JEKTPOHUKH; B BapuaHte st IBM PC
o0a AMCKOBOJAa MMEIOT HOMEp 1, HO MOJKIIIOYAIOTCS MPU NOMOIIM Kabemns, B KOTOPOM CHUTHAjbl
BBIOOpa (MpoBoza 10-16) mepeBepHYTHI MEXTY pa3beMaMH JBYX THUCKOBOIOB.

WNHorna Ha pasbemMe IHMCKOBOJAA YAANAETCS KOHTAKT 6, UIpalIIMi B 3TOM Cllydae pOJib
MEXaHM4YeCKoro kimoua. MHTepdeiic TuckoBoaa AOCTATOYHO MPOCT U BKJIKOYAET CHTHAIBI BhIOOpa
ycTpoiicTBa (4YeThlpe YCTpoHCTBa B oOmiem ciydae, nBa — B Bapuante mnsa IBM PC), 3amycka
JBUTATENIS, TICPEMEIICHHSI TOJIOBOK HAa OJIMH IIar, BKIFOUYCHUS 3aIlMCH, CUATHIBACMbIC/3aIMHCHIBACMbIC
JaHHBIC, a TAK)Ke MH(DOPMAIIMOHHBIC CUTHAJIBI OT IUCKOBO/A — HAYAIO JOPOXKKH, IPU3HAK YCTAHOBKH
TOJIOBOK Ha HYJIEBYIO (BHEIIHIOIO) JOPOKKY, CHTHaJIbl C JaTYMKOB W T. 1T. Bces pabora mo
KOJAMPOBAHUIO MH(POPMAIUH, MMOUCKY IOPOKEK U CEKTOPOB, CHHXPOHHU3AIIUU, KOPPEKIMH OIIMOOK
BBITOJIHAETCSI KOHTPOJUIEPOM.

Tabmuma 16. PacmpesneneHue CHTHAJIOB Ha pa3beMe (JIGHTOYHOrO Kalens) uHTepdeiica
HAKONIUTEJIs Ha THOKOM MarHuTHOM aucke - HITM/]

Ne koHTakTa Ha3nauenue Hanpasnenue
HEYETHBIE |3eMJIs
2 pe3epB
4 YIIPABJICHUE k HI'M/]
WHINKATOPOM

6 HE UCIIOJIb3YETCS

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

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

JIOPOKEK Ha KaXKIOW M3 CTOPOH, Ha KaXIoW nopoxkke 18 cexrtopoB mo 512 Gaidt. YIUIOTHEHHBII
dbopmar — 82 wm 84 nopoxkwu, 10 20 cektopos 1o 512 6aiit unu g0 11 cexktopos o 1024 Gaiira.
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Ocnoenvle mpeoosanus k xpanenuro I'M/]

1. XpaHutp B Makerax v JUCKOXpaHWINIIAX.

2. He genaTh Ha HUX HAANMKCHU KapaHAAIIOM WJIH IAPUKOBON PYUYKOM.

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

4. He XxpanuTe BOJM3M DOJEKTPOMArHUTHBIX  H3Jy4yaTelled HCTOYHUKOB  IMUTAHMS,
MarHuTOB U TEIJIOBBIX HCTOYHUKOB.

5. Yuauuroxaite nopexacuasie 'M/I.

6. Hcnonb3yiite kauectBeHHbIC U prupmennsie [ ML

7. Perymspao nposepsiite ' M/ Ha Bupyc.

8. Tlomuurte, uro Oomee pemeBbiec ['MJ] wumeror Oojee TOHKWHA MArHUTHBIA CIIOH,
KOTOPBI JIETKO OCHITIAeTCsI, COKpaasi padorocrnocoorocts ' M.

Ilpogpunaxmurxa HI'MJ]

HpO(bI/IJIaKTI/IKy MOXHO IIPOBOAUTH B COOTBETCTBUH CO CICAYIOIMMU PCKOMCHAAIUAMMU:
* OIIGHHUTE e)KEITHEBHOE BpeMs pabOThI AUCKOBO/A C 3aXCKEHHBIM CBETOIMOIOM;

*  ©KEMECSYHO IBIJIECOCOM MTPOU3BOINUTE €r0 YHCTKY;

* Hekoropsle npousBoguTen  HI'MJ[  pekoMeHIyrOT IpPOHU3BOAUTH  E€XKEMECSYHOE
pa3sMarHM4MBaHuE TOJIOBOK AUCKOBOJA;

* KaXJIble MOJNrojia MpPOBEpSHTE CKOPOCTh IMCKOBOJA, FOCTUPOBKY TOJIOBOK (C IHOMOIIbIO
CHELHATbHOTO FOCTUPOBOYHOI'O JIUCKA);

* 10 Mepe 3arps3HeHus ronook HI'M/I npousBoauTe MX YUCTKY € IOMOILIbIO HEaOpa3UBHBIX,
aOpa3uBHBIX WM «MOKPBIX» YUCTSIIUX TUCKET, TAKXKe MOKHO YHCTUTh Bpy4uHYI0 ciupToM. Ilone3noe
IPaBUJIO: YUCTHUTh TOJIOBKY UTeHHUs (3amucu) kaxzasie 40 yacoB padotst HI'M/I;

Kontpomnep ynpasnenust 'M/] BeimosniHeH Ha ofHOM uin Heckoiabkux BUC.

Curnan cuntsiBanus ¢ ['U3 nonaercss Ha KOHTPOJUIEP B MOCIEA0BATEILHOM KOJIE, ITOCIIE YETO B
napajuleIbHOM KOJ€ BBIXOJUT HAa LIMHBI JAaHHBIX MUKpornpoueccopa. HomunanbHas uvactora ['U3
00BIYHO HU3MeHseTcs B quamnasone 62,5-250 kI

VYCTpolCTBO MO3UIIMOHUPOBAaHUS B 3aBUCHMOCTH OT CTaHAapTa JUCKa 00eCleYrBaeT TOYHYIO
BbIOOPOUHYIO ycTaHOBKY Onoka ['U3 Ha nopoxke YcTpoHCTBO YTEHHS U 3alIMCH OOBIYHO BBITIOJHEHO
Ha JKECTKOH Jormke M oOecrneyrBaeT cOrjacoBaHHE BXOAHBIX/ BBIXOAHBIX curHaioB U3 c
koHTposuiepoM. B HI'M/I umeercs 2 narunka — naTdyuk Mapkepa Hadana nopoxku JIMH/I u gatunk
«00» mopoxku (JHI). AMHJI cpabateiBaet, korga orsepctue Ha ['M/] momagaer B mpoeM MEXIy
CBETOAMOAOM U (HOTO-TPAH3UCTOPOM.

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

JAHJI oOBIYHO BBIMOJHSETCS B JABYX BHJIaX: JUOO C MOMOIIBI0 (OTOAMO/A W CBETOAUOIA
¢bukcupyercss kpaiHsag «00» nopoxka, JuMO0 C MOMOIIbIO OJIOKKOHTAaKTa, KOTOPBINA (UKCHpYET
KpaitHee MOJI0KeHUE KOJIOBOI0 BUHTA IIarOBOro ABUTaTeNs, nepeMemnaroniero ['43.

JMuaznocmuka neucnpasnocmen HI'M/[
briBaeT Tak, 4TO Ha HOPMAJIBHO PAOOTAIOIIEM KOMITBIOTEPE (DIIOMITHU-IUCKOBOI TJIOX0 YUTAECT
WJIM 3aMuCchiBaeT MHGOPMAIMIO HAa JAUCKeTaxX. Yaiie Bcero 3TO CBUAETEIBCTBYET O IJIOXOM KadyeCTBE
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caMux auckeT. OJHAKO €Clii Ha JIPYruX KOMIBIOTEpax JUCKETHl YHUTAIOTCS HOPMAJIBHO, TO CIEIYET
CENaTh BBIBOJI O HEMCIPABHOCTH JIMCKOBOJIA.

ITepen nmuarnoctukoi HeucmpaBHoro HI'MJ[ ybemurtech, 4yTo HMCIpOOOBaHBI BCE IKCIPECC-
CPEICTBA, JAOCTYIHbBIC MOJB30BATENI0, & UMEHHO: MPOBEPHTE HAJE)KHOCTh KAaOEIbHOIO COEIUHEHUS
MB ¢ HI'M/1, nannuue Hanpspbkenui nutanus +5 B u +12 B B HIMJI.

Crnenyer MaKCHUMalbHO HCIOJB30BaTh 3BYKOBYI0 M BU3YAJbHYIO HWHIWKALUIO OMIMOOK.
Hanpumep, ecnu ommbka nossnsiercs npu 3amycke 11K, To B cnydae neucnpasaoro HI'M/] 3Byuut
OJIMH KOPOTKUI CUTHAJ U Ha JAUCILIEE 3ar0paeTCsl KO CUCTEMHOM OIINOKHU:

— xox 6XX, nHampumep: kon 601 — HeucnpaBHa auckera (Diskette error) unum miara
KOHTpOJUIEpa, Kabesb, TMCKOBOI;

— koxa 602 — ommbka cunThiBaHUs 3arpy3ouyHoii 3anucu (Diskette Boot Record
error);

— Ko 606 — HEUCIPaBHOCTh B KOHCTPYKIIMU JMCKOBOJAA WM Ha 11aTe Koutposuiepa HI'MJ/I;

— Kkox 607 — JuCK 3alyIeH OT 3alucH, AUCK HENpaBUJIBHO BCTABJIEH, IUJIOXOU
MEPEKII0YaTeNb 3alIUThl AUCKA OT 3alMCH, HEUCIIPABHOCTh B @HAJOTOBOM YaCTU 3JIEKTPOHHOM IUIAThI
HI'M/I;

— kox 608 — I'M/] HeucnpaseH;

— kon 611-613 — HewcnpaBHOCTH HA IJIATE KOHTPOJUIEpA AUCKOBO/A MU B Kalese aHHbIX
JTMCKOBOJIA;

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

Ecin HeucnpaBHOCTb HE NOJAAETCS JIOKAJIU3ALWU, TO CIENYET IOMbITATHCS HAKOIUTENb K
JIPYroMy CUCTEMHOMY OJIOKY M TIOBTOPHTE 3arpy3Ky. Eciu cHOBa Heynmada, 3HAUUT HEHCIIPaBeH OJIOK
CaMOro JUCKOBOJA C €r0 3JIEKTPOHHOM IUIATOM.

Haubonee yacto ObiBaeT, HEMCIpaBHA 3JIEKTPOMEXaHUYECKasi YaCTh KOHCTPYKLUHU JAUCKOBOJIA,
a HMEHHO, HEHCHpPaBeH IMpPUBOJ AMCKOBOJAA, IIAroBbIM JABurartenb nepememienus [Y3, He
(GYHKIIMOHUPYET MHAEKCHBIN AaT4yuK, aBapus [ U3, coura roctupoBka ['U3 u T. m.

Kcraru, napymenus roctupoBku ['U3 Bcrpewarorcs noBosibHO uacto. [lomp3oBatens [IK
JIOJKEH YMEJIO HCIIOJIb30BaTh CYIIECTBYIOIIME MPOTrpaMMHBIE CPEACTBA JUAarHOCTHKU JHCKOBOJIOB,
KOTOphIE MOTYT JOCTaTOYHO OBICTPO JIOKAJIM30BaTh HEHWCHpaBHOCTh. llocie mokamuzanuu
HEUCIPaBHOM IIAThl WM y3J1a M0JIb30BaTeNlb MOKET MPUCTYIIUTh K UX PEMOHTY.

OcHoBHbIMU ipuuuHamu HenctipasHoctd HI'M/I MoryT ObITH crieayrolue NpuurHbL:

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

2) HapyHIWwiICcs KOHTAKT B pa3beMax - OTKPBITh KOPIYC, CHATH HUICH(, aKKypaTHO HaJETh
00paTHO;

3) HeucmpaBeH KOHTPOJJIEP AMCKOBOAA (MYJIbTHKApTa) - KakK MPaBUJIO, caM KOMIBIOTEP MpU
BKIIFOUEHUU 00 3TOM cooOl1aer - 3aMeHuTh M/c MIO;

4) 3arpsi3HEHUE AMCKOBOJA - UCIIOIb30BATH CIIEIMAIbHYIO YUCTSIIYIO TUCKETY;

5) NEeNCTBUTENTHHO Cepbe3Has MOJIOMKa, TPEOYIoIasi 3aMEHbI TUCKOBO/IA.

Jns obneryenus mnposeneHus auarHoctukn HI'MJI ¢upma Teac (Snonus) mpeiaraer
OpOBOIUTH 15 OOIMX MNPOBEPOK, M3 HHUX IMEpPBbIE YETHIPE — MEXaHHUYECKHE, a OCTaJbHbIE
JJIEKTPOHHBIE.

Heo06xoauMo OTMETHTH, UYTO BO BCEX JUCKOBOJAX /sl JUArHOCTHUKH HMeeTcs Habop
KOHTpOJIbHBIX Touek. Hampumep, B auckoBogax ¢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 curHaia cCTUpaHus,

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

TP4— Pre-AMP — curHaibl yCUIIMTENS 3anucu |-l CTOPOHBI,
TP5— Pre-AMP — ycunutens 3anucu 2-if CTOPOHBI AUCKETHI,'
TP6— DC O — curHaiibl HyJ1€BOI JOPOXKKH,

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

el ISR O i e

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

CUMTHIBAET MH(OPMAITHIO TOJIBKO C TEX AUCKET, KOTOPBIE
npeBapuTeNbHO OBUTH Ha HEM O0T(hOopMaTUPOBaHbL. [I[pUUNHO 3TOr0 MOXKET OBITH CIEayIolIee:

* HapylleHa IOCTUPOBKA 0JIOKa MAarHUTHBIX T'OJIOBOK,

* CMEIICH JIaTYUK HYJIEBOU JOPOKKH,

*  U3MEHWIACh CKOPOCTh BpAlllCHHs IPUBOJIA JUCKA,

* HEWCHIpPaBEH KBapll 33Jal01Iero reueparopa koutposuiepa HI'M/I.

Wuorga ObiBaeT cutryanusi, Koraa (prommu-IucKOBOJ YUTAET TOJIBKO IMEPBYID BCTaBICHHYIO
JIUCKETY, a BCE MOCIEAYIOIIHE - HET. [ [puunHOi 3TOM HEMCIIPABHOCTH SIBISIETCS OTCYTCTBUE CUTHAJIA O
cmene muckersl (DC-disk changed), koropsiii mpoxoauT mo KpaiHemy 34 mpoBoay HHTepeiica.
JlaTuukOM CMEHBI JUCKEThl SBJIETCS ONTORJIEKTPOHHAsl I1apa, YCTAHOBJEHHass B JHCKOBOJE.
CrnenoBarenbHO, 00Jiee TOUHBIMHU MPUYNHAMH MOTYT OBITh:

* 3arpsA3HEHHE WIM HEUCIPABHOCTH OINTONApHI;
HapyIIeHHE KOHTAKTOB B pa3beMax, K KOTOPBIM IOICOEIUHETCS HHTEPdEIc;
* 00psIB 34-r0 IpoOBOJIa B 1UICH(E;

HEUCHPAaBHOCTh KOHTPOJUIEpA Ha IJ1aTe (BO3MOXKHO, OOPBIB TOPOKKN).
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IIpakTnueckas padora 31
HeucnpaBuoctu HOJI ux xapakrep nposiBJieHHsl, METOAUKA UX YCTPAHEHHUSA

Ycerpoiicteo HO/JL
Tunosoii npusog HOJI cocrout u3
*  IUIaThI DJIEKTPOHUKH,
* MIHUHACIBHOIO JBUTATEIIs,
*  ONTUYECKOM CHCTEMbI CUUTBHIBAIOIICH I'OJIOBKU

* CHCTEMBI 3arpy3KHU JUCKA.

Ha muiate 3JIeKTPOHMKM Da3MELICHB BCE YNPABISIONIME CXEMbl NpPUBOJAA, MHTepdeiic c
koHTpoiepoM kommbioTepa (IDE, SATA), pazbeMbl nHTepdeiica v BIX01a 3BYKOBOTO CUTHAJIA.

[InuHaenbHBIA ABUTATENb CIY>)KUT JUISl IPUBEACHUS IUCKA BO BPALIECHHE C MOCTOSHHOW WJIU
[IEPEMEHHOM JINHEUHON CKOPOCTBIO.

Ha ocu mmuHAeIBLHOrO IBUraTessi 3aKpeluieHa IMOJICTaBKa, K KOTOPOW IOCIE 3arpy3Ku
npwxuMaercss Auck. llpmxum aMcka K IMOJACTAaBKE OCYLIECTBISIETCS C IMOMOILIBIO  IANHOBI,
pacmoIoXKeHHOW ¢ Apyroil croponsl aucka. [loactaBka u miaiiba cojepkaT MOCTOSIHHBIE MAarHUTHI,
CHJIA TIPUTSDKEHUSI KOTOPBIX MPIKUMAET a0y yepes HCK K IMOJCTaBKe.

OnrTuyeckasi CHCTEMa COCTOUT W3 KapeTKH, Ha KOTOPOW pa3MEIlEHbl Ja3epHbI U3IydaTeb,
cucreMa (OKYCHPOBKM U (OTONPUEMHHUK, U MexaHu3Ma e€ mepemernieHus. Crucrema (OKYCHPOBKH
MpeJICTaBIsIeT cOO0N MOJIBMXKHYIO JIMH3Y, MPUBOAUMYIO B JBHYKEHUE SJICKTPOMArHUTHON CHCTEMOM
W3meHeHne HanpspKEHHOCTM MAarHUTHOTO TIOJISL BBI3BIBAET IEPEMEIICHHUE JIMH3bI B BEPTHKAIbHOU
IJIOCKOCTH U Tiepe (POKYCHUPOBKY JIa3EpHOTO JIyya.

Cucrema mnepeMemieHHsi TOJIOBKM HMEET COOCTBEHHbIH MHUHHUATIOPHBINA  JIBUraTellb,
MPUBOJISAIINM B IBHKEHUE KapeTKy MPU MOMOIIH YEpBIUHOM (MHOTa 3yOuaToii) mepeaayu.

Hpunuun padorsr HOJI

[TonynpoBO/IHUKOBBIN J1a3ep TeHEpUPYEeT MAaJOMOUIHBIM HH(QpaKpacHbIM Jyd, KOTOPBIN
NIOMAJIaeT Ha OoTpaxaroliee 3epkano. CepBoaBUTaTeNb IO KOMaHAAM, ITOCTYNAIOUIUM OT BCTPOEHHOIO
MHUKpPOIIPOIIECCOPa, CMEIIAET MOABMKHYIO KapeTKy C OTPa)karolUM 3€pKajioM K HYKHOM JJOPOKKE Ha
KOMMAaKT-Aucke. OTpakeHHBIH OT AMCKA JIyd (OKYCHPYETCS JIMH30M, pacloIOKEHHON MOA JAMCKOM,
oTpakaeTcs OT 3epKaja M IMoMaJaeT Ha pa3feNuTeNbHYl0 NpusMy. PasnenurenpHas mnpusma
HampaBieT OTPAXKEHHbIM Jyd Ha JApyrylo (QOKYyCHpYIOLIyl0 JHMH3Y. OTa JMH3a HaIlpaBiseT
OTpPaXEHHBIN JIyd Ha (OTO JNaTUMK, KOTOPBIN NpeoOpa3yeT CBETOBYIO SHEPrUI0 B AJIEKTPUUYECKUE
uMIynbebl. CUrHaMBI ¢ hOTOAATUMKA IEKOAUPYIOTCS BCTPOSHHBIM MUKPOITPOLIECCOPOM U IepeAatoTCs
B KOMIIBIOTEP B BUJIE€ JAHHBIX.

Pucynok 47 - CTpykTypHasi cxeMa ONTHYECKOH IOJI0BKH Pucynox48 - Onruyeckas

B cooTBeTcTBUU € 3TOM CTPYKTYpOU MOYKHO BBIJCIUTH TPH OCHOBHBIE TPYIIIBI
HeucnpasHocteit HO/I:
* MEeXaHWYeCKHE HEHCIPaBHOCTH;
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* HEHCIPABHOCTHU ONTHYECKOI CHCTEMBI,;
*  HEHCHIPABHOCTH 3JEKTPOHHBIX KOMIIOHEHTOB.

Mexanuyeckue HercnpaBHocTH cocTaBisioT 80...85% oOuiero yucna HeucnpaBHocTeil. Mx
MO>KHO pa3JIeIUTh HA HECKOJIBKO OCHOBHBIX TPYIIIL:

* OTCYTCTBHME CMa3KH TPYLIMXCS YacTeH;

*  CKOIUICHHUE MBUIM U TPSI3U HA MOJIBMXKHBIX YaCTAX MEXaHU3Ma TPAHCIIOPTUPOBKH JIUCKA;
* 3acanuBaHKe (PPUKIMOHHBIX ITOBEPXHOCTEIH;

* HapyIIEHUS PEryJIUPOBOK;

* MEXaHHWYECKHUE MOJIOMKH JieTajlell TPaHCIIOPTHOIO MEXaHU3Ma.

OtcyrcTBUE cMa3ku NpUBOIUT K ToMy, 4yTo CD-ROM c¢ TpyaoM BBITaIKHMBAaeT KapeTKy ¢
TUCKOM. B pocThIX MexaHu3Max, rlie KaKIblid SJIEMEHT BBIMOJIHSIET HECKOIBKO (DYHKIUH, OTCYTCTBUE
CMa3Ki NPUBOJIUT, HANpuUMep, K 3aKIMHUBAHMIO 3aMKa KAapeTKH M MCKII0YaeT BO3MOXHOCTh
ucnonb3zoBanuss CD-ROM.

CkoruieHre TbUIM U TPSA3H Ha MOJBUKHBIX YacTAX, OCOOCHHO Ha Kpasx MOJBHYKHBIX Cala30kK
KapeTKH, JeNaeT MPAaKTUYeCKH HEBO3MOXKHBIM 3alMupaHue MexaHu3ma, u B pesynbrate CD-ROM
MOCTOSIHHO BBIOPACHIBAET JTUCK.

3acanuBaHue (PPUKIIMOHHBIX MOBEPXHOCTEH MPUBOAMT JTHOO K OCTAHOBKE MEXaHHM3Ma KapeTKU
B MPOMEKYTOUYHBIX MOJIOKCHUSAX, OO0 K TPOCKATh3bIBAHUIO TUCKAa BO BpeMs BpameHus. U 1o u
npyroe aenaer ucnoib3oBanrne CD- ROM neBo3moxHBIM. K mogo0HOMY pe3ynbTaTy NPUBOIUT U
HapyIlIEHUE PETYIUPOBOK TPAHCIIOPTHOTO MEXAHU3MA.

OtcyTCcTBHE CMa3KuM MEXaHHM3Ma MPUBOAUT K TOMY, YTO JHMCKOBOJl C TPYJIOM BBITAJIKHMBAET
JTUCKOIIPUEMHUK C JUCKOM. llemecooOpa3sHO NepHOJUMUecKd CMa3blBaTh JIUTOJIOM TPAHCIIOPTHBIN
Mexann3M anckosona CD-ROM

HencnpaBHOCTH ONITHKO-)JIEKTPOHHON CHCTeMbI CHUTHIBAHNS HHGOPMALMH.

Hecmotpss Ha HeOousbliue pa3Mepsl, CHCTEMa 3Ta - OYEHb CJOKHOE M TOYHOE ONTHYECKOE
ycrpoiictBo. [lo yacToTe MosiBIEHUS B TEUEHHUE MEPBBIX MOJIYTOpaA-ABYX JIET SKCIUIyaTallud OTKAa3bl
onTtuyeckoil cucteMsl cocTaBisaoT 10...15% ot ob1ero uncia HeucnpaBHOCTEH.

OCHOBHBIMH YaCTSIMU CUCTEMBI SBISIOTCS (cM. PrucyHok48):
* CEepBOCHCTEMa YIpPaBJIECHUS BpallleHUEM JINCKa;
* CepBOCHCTEMA MO3ULIMOHUPOBAHMS JIA3€PHOTO CYUTHIBAIOILIETO YCTPONCTBA;
* cepBOCHCTEMA aBTO(OKYCUPOBKU;
*  CEepBOCHCTEMA PaJUajIbHOTO CIEKEHUS;
* CHCTEMa CUYUTHIBAHUS,
* CX€Ma yInpaBJeHMs JJa3€PHBIM JHOIOM.
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CepBocucreMa ynpab/ieHHsI BpalleHHeM AHCKa 00ecleurBaeT IMOCTOSHCTBO JIMHEHHON
CKOPOCTH JIBUYKEHUS JOPOKKU CUMTHIBAHUS HA TUCKE OTHOCUTENBHO JIA3€PHOIO MATHA.

XapaKTepHBIMH MPU3HAKAMH HEUCIIPABHOCTH SIBIISIOTCS JIMOO OTCYTCTBHE BpAIEHHUS JMCKA,
1100, HAo0OpOT, Pa3rOH OO MAaKCUMAIILHOW CKOPOCTH BpameHus. [Ipu mombITKE U3BSATH IUCK C
MIOMOIIbIO0 OPraHOB YIIPaBJICHUsI KapeTKa OTKPBIBAETCS C BPALIAIOIIMMCS Ha HEH JUCKOM.

XapakTepHbIMH NPHU3HAKAMHU HCIPABHOH PadOThl SBISIIOTCS YETKO MPOCIIEKUBAOLIUECS
¢bazbr:

* CTapT W pa3roH BpallleHUs AMCKa;

*  YCTaHOBMBILIMWCS PEKUM BpalllCHUS;

* MHTEpBaJ TOPMOXKEHMS 10 IOJTHON OCTAaHOBKU;

* CbEM JMCKa JIOTKOM KapeTKH U BBIHOC €r0 HapyKy U3 Auckosoga. CepBocucrema

NMO3UINOHNPOBAHHUS F0JIOBKH CYUTHIBAHUSI HHPOPMALIUU
o0ecrieyrBaeT IJJABHOE IOJBEJACHUE TOJOBKUM K 3a/JlaHHOW JIOPOXKKE 3alUCH C OIIMOKOH, He
IpEBBIIIAIONIEH IOJOBUHBI IIMPUHBI JOPOXKKM B pexuUMax Ioucka TpeOyemoro ¢parMeHra
MH(pOpMalli ¥ HOPMAJILHOTO BOCIIPOU3BEACHHUS.

[lepemenieHre TOJIOBKM CUUTHIBAHUS, a BMECT€ C HEH M JIa3epHOro Jjyda, MO TOJIO JUCKa
OCYIIIECTBIISIETCSl JABUTATE]IEeM TOJIOBKH. PaboTa nBurartens KOHTPOJUPYETCS CHUTHAJaMH HPSIMOTo U
o0paTHOro mepeMelleHHs, MOCTYNAIIIMMKH C TIpoleccopa YIpaBlIE€HUs, a TaKKe CHUTHajJaMH,
BbIpabaThIBaEMbIMH NPOLIECCOPOM paHalIbHBIX OIINOOK.

XapakTepHbIMH NIPU3HAKAMM HEHUCNIPABHOCTH SABJISIOTCH:

* OecrnopsI04YHOE ABMXKEHHE TOJIOBKU IO HANPaBIISIOLIIM,

¢ HCMNOJABUXKHOCTH I'OJIOBKH
CepBOCI/ICTeMa pPaaAnaJdbHOT0 CJICKCHUSA obecrieuynBaeT YACPIKAHUC JIy4da JIa3€pa Ha JOPOIKKE
" OIITUMAJIbHBIC YCJIOBUSA CUUTBIBAHUA I/IH(I)OpMaI_[I/II/I.
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PaGoTa cucreMbl OCHOBaHa Ha METOJle TpeX CBETOBBIX mATeH. CyThb METOJa 3aKiIioyaeTrcs B
pa3zie’aeHnn OCHOBHOIO JIy4a Jla3epa ¢ MOMOUIbIO AU(PPAKIIMOHHON PEIIETKH Ha TPU OTJEIIBHBIX JIy4a,
MMEIOLINX HE3HAYUTEIBHOE PACX0XKICHNUE.

PaboTocnocoOHOCTh CHCTEMBl DPAJUAIBHOIO CIEXKEHHMS MOXKHO IPOKOHTPOJIUPOBATH 110
M3MEHEHHUIO CUTHAJIA PacCOrIacOBaHuUsl, IOCTYIAIOIIEr0 HA IIPUBOJ] CIEKEHHUS.

CepBocucreMa aBTO(OKYCHPOBKH 00ECIEYHBAET TOUYHYIO (POKYCHPOBKY JIa3€PHOTO Jy4a B
nporecce paboThl HAa pabouell TOBEPXHOCTH JIUCKA.

O paboTocnocOOHOCTH CcHUCTEMBI (DOKYCHPOBKM MOXHO CYIUTh Kak II0 XapaKTEPHBIM
JBYDKEHUSAM (POKYCHOH JIMH3BI B MOMEHT CTapTa JIMCKa, TaK U [0 CUTHAJY 3aIlyCKa PeKuMa YCKOPEHUS
JIMICKa MPH HAaXO0XKJIeHUU (oKyca JTyya ja3epa.

CucremMa CcYHMTBIBAHUS MHQOPMALNMM  COICPKHUT  (POTOAETEKTOPHYIO  MaTpully U
T depeHranbHble YCUIUTEIN CUTHAIOB.

O HopmanbHOW paboTe 3TOM CHCTEMBl MOXXHO CYAMTH [0 HAJIWYMIO BBICOKOYACTOTHBIX
CUTHAJIOB Ha €€ BBIXOJIE IIPU BpAILlCHUU AMCKa.

CucreMa ynpasJieHHsl JIa3epHBIM JHO0M 00ECleUMBAaeT HOMUHAIbHBIMN TOK BO30YXKICHUS
JIMOJIa B PeKUMaX ITyCKa IMCKA U CYUTHIBAHUS UH(DOPMAIUH.

[Tpu3HakoM HOpMaJIbHOM pabOThI cUCTEMBI sABIgeTCA Hanuuue BU-curnana aMmnTyaoi okosio
1 B Ha BbIXO/i€ CUCTEMBI CUUTHIBAHUS.

K Tperseit rpymie HEeMCIpaBHOCTEN NPUHAJIEKAT BCE MOBPEKICHUS AJIEKTPOHHOM HAYMHKHU
HOJIl. HecmoTpst Ha mocTaToyHO HEOONIBIION (OTHOCHTENBHO ob1mero yncia nedgexroB HOJ) mpouent
CIy4aeB BBIXOAA U3 CTPOS SJEKTPOHUKU -5...10%, MOMCK HEUCHPaBHOCTEH AJIEKTPOHHBIX CXEM
ABJIIETCS CAMOM TPYAOEMKOM 4aCThIO PEMOHTA.

Tunossie HencnnpaBHocTH HO/I M MmeToauKa NX ycTpaHeHUs

MO’KHO BBIIENINTH CJIELYIOIINE TUIIOBBIE HEUCIIPABHOCTH KoMITIOHEHTOB HO/I:

* Komneiorep He HAEHTUDUIMPYET HAKOITUTEIb
* He paboraer MmexaHu3M 3arpy3KHu/BeIIPY3KU KOMIIAKT - TUCKA
* He npoxoasar tectst HO/I

Komnbiorep He uaentuduunupyer ycrpoiicteo HOJI, He roput cBeToauon obOparieHus K
TUCKOoBONly. BHauane npoBepsroT NMpaBUIIBHOCTh YCTAHOBKM MepeMbluku "Slave" Ha coeauHutesne
JTMCKOBO/JIA.

3areM KOHTpOJIMPYIOT HcHpaBHOCTh uHTepdeiica kabens EIDE u  koppekTHOCTh €ro
MOJIKJIFOUEHUS K CUCTEMHOM IIaTe KOMIBIOTEPA.

B 3axnroueHne npoBepsOT NMpaBUIbHOCTh ycTaHOBKU ycTporictBa CD- ROM B BIOS - Setup.
Ecnu 1 mocne 3Tux nmpoBepoK JUCKOBOJ HE pabOTaeT BHIMOJIHUTh MPOBEPKY CUTHAJIOB HHTEP(hEHCHOTro
COEZMHHUTEIIS C IIOMOUIBIO ocuMIuIorpada.

He paboraer MexaHu3M 3arpy3KH/BbITPY3KH KOMIIAKT-IHCKA

JIMCKONpUEMHUK HE BBIIBUraeTCs NMPH HakaTWW Ha KiaBuily "Open" ¥ He 3a1BUraeTcst Ipu
Ha)xatuu Ha kiasumry "Close"

Brauane mpoBepsroT mocTtymieHue HampspbkeHus +5 B Ha IC601 (mporieccop CHUCTEMHOTO
YIOpaBIEHUS TUCKOBOAOM) Npu Haxaruu knaBuimn "Open". Ilpy Haauumm 53TOro HanpsHKEHUS
MIPOBEPSIOT HAIMYKE cUTHANOB ynpasienus /[3BJl Ha 0OMOTKe 351eKTpoIBUTaTEs.

[Ipy HanMYUU CUTHAJIOB YNPABIEHUS MPOBEPSAIOT UCHPABHOCTH CaMOTO AJIEKTPOJBHUraTENs: K
KOHTaKTaM JBUTATENs TTOAKIIOYAIOT BHEITHUI UCTOYHHUK MUTAHMS TTOCTOsTHHOTO ToKa (9 B). Ecnu Ban
JBUTATENsl HAUYMHAeT ObICTPO BpalllaThCs, MOXKHO CUMTaTh, YTO JBUTATENb UcnipaBeH. Ecnu nBurarens
HE Bpallaercs, BpallaeTcsl CIUIIKOM MEIJEHHO WM OBICTPO HarpeBaeTcs, OMMETPOM IPOBEPSIOT
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conpoTuBiieHue ero oomMorok: Room=6,5 Om. B ciayuyae 3naunrtenbHoro (6osee 30%) OTKIOHEHUS
Ro6bm 0T yka3aHHOTO 3HAUYEHHUS 3aMEHSIOT CaM JBUTATEIb.

Jlanee npoBepsAIOT UCHPABHOCTh MEXaHU3Ma MEPEIBIKEHUS TUCKOMPUEMHHUKA, COCTOAIIETO U3
YEepBSIUHOM Mepeaayu, MmIacTMaccoBoil 3y04YaToi peiKi U caMoro TMCKOIMPUEMHHUKA.

MexaHuueckre OJOMKH JIeTalel TPAHCIIOPTHOTO MEXAHU3Ma JJOBOJIBHO YaCTOE SIBJIICHUE.

JINCKONPHEMHUK OTKPbIBAETCH WJIH 3aKPbIBAETCS He MOJHOCTHIO

Bravasne npoBepsIoT HCIIPABHOCTH TPAHCIOPTHOTO MEXAaHNU3Ma, IPH HEOOXOAMMOCTH OUHUIIIAIOT
OT TBUIM W TPSA3W M CMAa3blBAlOT JIUTOJIOM WM JIO00M BA3KOW CMas3KOW. 3aTreM MpOBEpSIOT
cpabaThlBaHME KOHTAaKTHOM rpymnnsl ("TpoMku") NMpu OTKPbIBAHUM U 3aKPbIBAHUU JUCKONPUEMHUKA
(Pucynok49). [Ipu HEOOXOAUMOCTH 3Ty KOHTAKTHYIO TPYIIITY PEryIHpPYIOT.

J{UCKONIPHEMHHMK CAMONIPOU3BOJIbHO BbIIBUTAETCH NPH MOAa4e MUTAHUSA HA IMCKOBO/

He mnpoucxoautr 3amupaHusi AUCKONPHUEMHHKA BCJIEJICTBUE HEUETKOro CpabaThIBaHUS
KOHTaKkTHOU rpymiibl ("Tpoiku"). [Ipn HE0OX0AMMOCTH 3Ty KOHTAKTHYIO TPYIIY PETYIUPYIOT.

He cuuTbiBaercss mHpOpManMs ¢ KOMIAKT-ANCKA HMJIM CUYMTHIBAHHME IPOMCXOAUT CO
cOosiMHU

OCHOBHBIMHU TPUYMHAMH 3TUX HEUCIIPABHOCTEH MOTYT OBITh CJIEIYIOIIHUE:

. OTCYTCTBYET BpalllEHUE IUCKA U CKOPOCTh BPAILEHUSI OTJINYAETCSI OT HOMUHAJIBHOM;

* orcyrcrByeT nozunuonuposanue JII'C;

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

* OTCYTCTBHME CUHXPOHHU3UPYIOLIUX CUTHAJIOB IUCKOBOA;

* He paboTaeT cucTeMa aBTo (POKYCHPOBKH JIyda Ja3epHOTO JHUOAA;

. HEUCIPAaBHOCTh Liened nuranua+S win +12 b Ha 37eKTpOHHOH IIaTe JUCKOBOJA WIIU
HEUCIPAaBHOCTh KOMIIOHEHTA Ha IUIATE.

NHTeHCHBHOCTD J1a3ePHOIO JIy4a HeJ0CTATOYHA

Ipusnak:

[TpuBox mocne mnomyrojxa-rona paboThl (Kak MpaBHIIO, Cpa3y IOCIEe OKOHYAaHUS CpOKa
rapanTun) nepecraet yntarb CD nucku nmm qucku ¢popmara DVD. OOGpiuyHO npoGiieMa nposiBiasiercs
IIOCTEIIEHHO.

CHayasia HaUMHAIOT IJI0XO0 YUTAThCS MEpe3antchiBaeMble AUCKU OJHOTO U3 (popMaToB, MOTOM
IPUXOJUT OYepesb IJIOXOro 4TeHus oAHOpa3oBbIX 00iBaHOK CD-R mim DVD-R u B koHIlE KOHIIOB
MPUXOJUT OYEPEb IITAMIIOBAHHBIX JTUCKOB 3aBOJICKOIO H3TOTOBJICHUSI.

PeMmonT:

[IpoGnema, kak NpaBUIIO, HE CBs3aHa C 3arpsA3HEHMEM ONTHUYECKON CHUCTEMBbl MPUBOA.
3arpsi3HEeHHas JIMH3a M IOJIYIPO3padHOE 3€pKajio, HaxoJslleecs IMOJA HEW OJMHAKOBO yXyIUIAKT
Ka4ecTBO YTE€HHUS 000MX TUIOB HOcUTeNeH. B unrtaromieil rosioBke yHUBEpCaIbHBIX KOMOO -ITPUBOOB
YCTaHOBJIEHO JABa Ja3epHbIX Moayid. OAMH W3 HUX HCIOJB3YETCS [UIsl YTEHWS M 3allUCU JIUCKOB
crannapra DVD, npyroii - aiig CD nucko. Co BpeMEHEM MOXKET NPOU30UTH YMEHBILIEHUE SPKOCTU
CBEUYEHUs OJHOTO U3 JIA3€POB.

Hebonpie mnoacTpoeyHble pE3UCTOPHI, YCTAHOBJIECHHBIE HEMOCPEICTBEHHO Ha TOJIOBKE
PETYIMPYIOT TOK Yepe3 Ja3epHbIM AMOJ W, W3MEHSAS MX HOMHHAJ, MOXKHO B HEKOTOPBIX Ipenenax
MEHSATH SIPKOCTH JIA3€PHOT0 U3ITYYECHHUS.
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3amanue

Hapucyiite 06001eHHBIH anropuT™ norcka HeucnpasHocteit HO /I

IIpakTuyeckas padora 32

IIpenocTopoKHOCTH NP NPOBEICHUH PEMOHTHBIX padoT
TeopeaneCRnﬁ MaTepuaJl

PemonT BHzeoMmoHUTOpPOB (B manbHeimem BM) mpencraBiser coOoi JOCTaTOYHO CIIOKHBIN
PO -11€CC, UMEIOIINNA CBOU crelupHuUecKrue 0COOEHHOCTH, HO IIPU €ro MPOBEACHUH, KaK U IIPU 000
npyroii pabote, cienyer 00s3aTeNbHO TPUACPKUBATHCS TMPABWII TEXHUKH Oe3omacHocTH. OOmume
MOJIOKEHUS TEXHUKU 0€30IacHOCTH 1O PaboTe C ANEKTPOYCTAaHOBKAMHU MOJIPOOHO OMUCAHBI BO MHOTHX
U3JIaHUSX, 110 3TOMY Mbl OCTAHOBUMCS TOJbKO Ha MOMEHTaX, OTHOCSAILIMXCS K HALIEMy MPEIMETY —
BM.

BM — 3710 u3nenue, B KOHCTPYKLHUH KOTOPOTO MPUCYTCTBYET JAEIUKAaTHAs AETajlb OOJIbIIOIO
pasmepa u3 crexna — DJIT. DTo 00CTOATENBCTBO TpeOyeT OT pPabOTAOIIEro IOBHIIICHHOMN
OCTOPOKHOCTH Ha BCEX 3Talax peMOHTa U TpaHcnopTupoBku BM. Cnenyer uzberaTb pe3kux yaapos
Kak B obsactu rop;io Bunbel DJIT, Tak u no ee skpany. Camoe uyBcTBUTEIbHOE MecTo DJIT — 310
TOPJIOBHMHA, TJIe YCTAaHABIMBACTCSA OOBIUHO MaHeNb ¢ BUAeOycHIuTesiMu. HeocTopoxkHoe cHATHE 3TOM
naHenau uiau OOKOBOH yaap mo Hel MoKeT mpHuBecTd K norepe Bakyyma B DJIT. DT1o He omacHO Juis
paborarouiero, Ho IpUBOAUT K HeobxonumoctH 3ameHbl DJIT. IloBpexaeHue skpaHa mpu yaape
MOJKET NPUBECTU K OOpa30BaHMIO MHOXECTBA MEJIKUX OCKOJIKOB CTEKJa, KOTOpBIE MPEICTaBISIOT
omacHocTh Ajis pabotaromiero. Kpome toro, cieayer o0eperaTh NOBEPXHOCTh JKpaHa OT LapalluH,
KOTOpBbIE BO3HUKAIOT OT €€ KOHTAaKTa C TBEPJAbIMM IpEAMETaMU WM, HalpuMep, NECUMHKOW Mpu
HENPaBWJILHOM TpaHCIIOPTUPOBKE M IpoBedeHUH padoT. Takue napamnuHbl OyqyT CHIBHO MELIaTh
nosib3oBarento BM, a ux ycrpaHeHue MpakTH4YEeCKH HEBO3MOXHO, TaK KaK HE y/IaeTcsi BOCCTAaHOBUTh
AHTUOJIMKOBOE MMOKPBITUE TOBEPXHOCTH SKpaHa.

Ocoboe BHHMMaHHE cleayeT OOpaTHTh Ha Haauuue B BM BBICOKMX HampshKeHHH, KOTOpbIE
NPECTaBISIOT ONACHOCTh AJIsl pabOTAaroIero, eCTECTBEHHO, Ha/l0 n30erath ¢ HUMH KoHTakTa. C 3TUMHU
HaNpsOKEHUSIMH MOYKHO CTOJKHYThCS B Oyloke mutanuss BM, rae ux BenuuumHa coctasisier 220 B
nepeMeHHoro HamnpspbkeHus, 350 B nocrosHHoro u 10 600 B nMmynscHOro, a Takxke B 6JI0Ke CTPOYHOM
pa3Beptku 1 Ha DJIT — 6 kB u 25 kB. Benencrsue oTHOCUTENBHO OOJBIION €MKOCTH YCKOPSIOIIETO
anek-tpoga OJIT M BecbMa BBICOKOIO HANpsDKEHWsT HAa HEM DHEprus 3apsiia OKas3bIBAaeTCs
3HAUUTENBHON U JJOJTO coxpaHsercs. [Ipu Bo3aelicTBUM BBICOKOIO HANpsDKEHUs, KaKk MPaBUIIO, Yepe3
METAJIIMYECKUM MHCTPYMEHT Ha PyKH pabOTaloIIero, MPOUCXOJIT CaMONPOU3BOJIbHBIE COKpAIIEHUs
MBIIII, YTO IPHUBOJUT K PE3KUM JBHXKEHUSAM pyK. CIIeCTBHEM 3TOr0 MOTYT OBbIThb 3aMbIKaHUS Ha
mate BM win MexaHudeckue MOBpPEXICHUs, a IJisl padOTaroIIero MmociaeJACTBUSI MOTYT OBITh OoJiee
Cepbe3HbIe, BIUIOTH /10 3JIEKTPUUECKOI0 HIOKA.

BrimeckazanHoe npeaycMaTpUBaeT BBIIOJIHEHUE €€ OJHOTO IMOJIOKEHUSI MPAaBHI TEXHUKHU
0e301acHOCTH — paboyee MECTO JOJKHO OBITh OPraHU30BaHO JIOJDKHBIM 00pa3oM, a UMEHHO: CTOJ
JIOJDKEH OBITh MPOCTOPHBIM IS BO3MOXKHO yJOOHOTO pacroyioskeHus: BM, n3aMepuTenbHbIX TpuOopoB
U HMHCTpyMeHTa. JIOJKHBI OBITh MpEAyCMOTpPEHBbI MOACTaBKH uid ¢(ukcanuun BM B pazmuuHbIX
MOJIOKEHUAX, 00€CTIeUNBAIOIINX YAO0OHBIM JOCTYI 7151 KOHTPOJIS ¥ 3aMEHBI JieTajleH.

Taxue Mepbl TOMOTYT U30€XKaTh BO3MOXKHBIX MeXaHHYecKuX nospexaenuit DJIT u mmat BM B
X0/Ie PEMOHTHBIX PadoT.
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3aganue: CocTaBUTH MOJIOKEHUE MTPABHII MPETOCTOPOKHOCTHU TP MPOBEICHUN PEMOHTHBIX paboT

IIpakTuyeckasi padbora 33 Cxembl noakawdenus JJIT u meToanka ee pemonTa

3ananne COCTaBUTh MOJACIIb U OITMCATh METOAUKY YCTPpaHCHUA HeI/ICHpaBHOCTeﬁ 10 HpC,Z[J'IO)KCHHOﬁ

CXEMC
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BHEWHEE NPOABNEHME
HEMCNPABHOCTEM

v

OIHAKOMITE HUE (M3YMEHWE)
C NPUHUWNOM PABOTbI

i

L 4

¥

¥

NO CXEME INEKTPUHECKON
CTPYKTYPHOW

MO CXEME 3NEXTPUYECKOW
NPUHUMNUANLHON

NO CXEME 3NEKTPUYECKON
MOHTAXHOH

|

1

|

v

W3YHEHUE BIAUMOCBHIEN
MEXQY HAUBONEE BEPOSATHLIMM
Hsucmaanuun BNOKAMM

CNPEAENEHWE HAMBONEE
BEPOSITHbIX HEMCNPABHbBIX
B/IOKOB (MOAYITEW)

¥

BU3YASEHLI OCMOTP
NOJO3PEBAEMbIX B
HEUCNPABHOCTM BNOKORB

1)

BLIEOP METOORB NOUCKA
HEWUCNPABHOCTEN

¥

COCTABNEHUE ANTOPHUTMA
NOUCKA HEUCNPABHOCTEW

v

‘ HEPABHOCTEV

NOCTPOEHUE TABNULIbI
SYRKLIMOHANGHOCTA

KOHTPONb MOCTOARHbLIX
(NEPEMERRLIX) HAMNPSKE R

B HEMCINPABHBLIX ENTOKAX

v

AHANM3I PESYNLTATOB
KOHTPONSA HANPSDKEHUIA

*

YCTPAHEHWE BbIFIBfIEHHbBIX
HEWCNPABHOCTEW B BIIOKAX
(MOAYNAX) BOKOB

¥

KOHTPONb
PABOTOCNIOCOBHOCTA
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IIpakTuueckas padora 34 OCo0EHHOCTH YCTPOICTBA y3/1a CTPOYHOM Pa3BePTKHU
BM. MeToanka peMOHTA y3Jia CTPOYHO# pa3BepTku BM

V3en crpounoit pazseptku (CP) B BM npeanaznauen ais:
* TONy4YeHHUS MUIO000pa3HOrO0 TOKAa B CTPOYHBIX OTKIOHSoOmMX KaTtymkax OJJIT,
HEOOXOUMOTO ISl OTKJIOHEHUS JIEKTPOHHOTO JIyya [0 TOPU3OHTAIIN;
* [OJy4YeHHEe BBICOKOTO yckopsmomero (mo 30-40 kB) wHampsokeHUN TUTaHUS
yckopsitomero anoaa (A3)9JIT.

VYnopaBieHue IUIOTHOCTBIO MOTOKA 3JIEKTPOHOB M, COOTBETCTBEHHO, SIPKOCTBIO CBETALICHCS
TOYKM Ha DJKpaHe MPOU3BOIUTCS Tpy0O YCTAaHOBKOM BEJIWYUHBI HamnpsokeHuss A3, MiaBHO -
PEryJIMPOBKOM, TOCTYIHON ONEepaTopy, MyTeM U3MEHEHHS TOCTOSTHHOTO HaIPsHKEHUS 10JaBaeMoro Ha
MOJIYJIATOP, @ MOJIYJISIUS SPKOCTH IS ITOJTYICHUS U300paKEHUS Ha PacTpe C MOMOIIBIO IEPEMEHHOTO
WJIM UMITYJIbCHOT'O HAIPSDKEHUS Ha KaToJle.

IpuHIUN nojy4yeHusi NUJI000PA3HOT0 TOKA B CTPOUYHBIX OTKJIOHSIIONIMX KATYIIKaX COCTOUT
B 00pa30BaHWM JTUHEHHO HApPACTAIOMIETO TOKA Yepe3 MHAYKTUBHOCTH KATYIICK MPHU TOJave Ha HHUX
MPSIMOYTOJIBHOTO UMITYJIbCA HATIPSKEHUSI.

Wneanu3upoBanHas cxema, MpUMEHseMas Ui peau3alliy 3TOr0 MpHUHIUIA, TPUBEACHA Ha
Pucynok 1, rae L — unayktuBHOCTh cTpouHbiX Katymiek OC, C — coOcTBeHHas eMKOCTh KaTymiek, R
— WX aKTUBHOE COMPOTHUBIIEHUE, a (hopMa HANpsHKEHUM W TOKOB B cXeMe Moka3aHa Ha PucyHok 1,
cIpaBa.
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Pucynok 61 - Uneaau3supoBaHHasi cxeMa MOJIy4eHHsI MAJI000PA3HOr0 TOKA U €€ OCHUIOTPAMMBbI

ITpu 3ambixanuy kiaroya K B HauanbHbIM MOMEHT BpeMeHH (t=0) K KaTyliKaMm IpUKIabIBacTCs
HaIpsDKEHNE MCTOYHMKA NMUTaHus E ¥ HauMHaeTcs JIMHEHHOE HapacTaHue ToKa B HUX. [Io ucreuenun
BPEMEHH, PaBHOI'O MPUMEPHO IMOJIOBUHE MepHoja mpsmoro xona passepTku (Tm/2) Tok B kaTymikax
jgocruraer 3HadeHus +1 v ko4 pasmbikaroT. IIpm 3TOM 3a cuer 3amaceHHOW B MarHUTHOM IIOJIE
sHeprun B KoHType LC BO3HHMKAIOT yAapHbIE CHHYCOMJAJbHBIC KOJNEOAHUS C MEPUOJIIOM,
ONpelEIsiEMbIM PE30HAHCHOM YaCTOTOM 3TOr0 KOHTypa. 110 nucredueHnn 1onoBUHBI BpPEMEHH IIEpUOAA
stux Kosiebanuit (ToX) sHeprus MarHUTHOTO MOJISI KaTyHIeK MEPEeXOAUT B SHEPTHIO AIIEKTPUYECKOTO
noJyigs B KoHJeHcaTope C M eciii B 3TOT MOMEHT CHOBa 3aMKHYTh KJtou K, TO MCTOYHMK NUTaHUS
LIYHTUPYET KOHTYP M CpbIBa€T BO3HHUKIIME B HEM KojeOaHMs, a TOK B KaTylIKaX H3MEHHUT CBOE
HalpaBJeHUE U CTaHET paBHbIM -I. 3aTeM TOk Oyzaer JIMHEHHO HapacTaThb U J0 MOMEHTa BPEMEHH,
KOIZla OH JOCTUIHET HyJsl, IIPOMCXOIUT BO3BPAT DHEPIMM, 3allaCEHHOW B KAaTylIKaX, B MCTOYHHK
IIATaHUS.

Ynpasnsioiiee

HanpshkeHue oT L
BydepHoro

yeunurensi 8+

Pucynok 62 - TunoBasi cxema no/iy4eHusi NUJI00pa3HOro Toka



TumoBas cxema TONy4YeHUS NWIOOPAa3HOTO TOKa paboTaeT CIeAyIoUM 00pa3oM.
HMnynbchl yrpaBieHHs] OT 3aJarollero TeHeparopa CTPOYHOM 4acTOThl YCHUIMBAIOTCS OydepHbIM
KackaJioM M 4epe3 coriacyrouii tpanchopmarop Tp momarorcs Ha 0a3zy Tpansuctopa YT.
[TonoxurenbHOE HaAIpsDKEHUE Ha 0a3e COOTBETCTBYET OTKPBITOMY COCTOSIHMIO TpPaH3UCTOpa, a
OTPULIATENILHOE 3aKPBIBAET €TO0.
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PI/IC)’HOK 63 - OCIII/IHJIOFpaMMBI THIIOBOI CXeMBbI MOJIY4YCHHUSA HHJIOﬁpaSIHOFO TOKa

Bo BrTopoili monoBMHE TepuoAa TPSIMOrO XOJa pPa3BepTKH TOK TPOTCKACT Yepes
OTKJIOHSIIOIME KAaTymku W mepexox K-D TpaH3ucTOpa, €ro HapacTaHue MPEKpaIaeTcs
3aKpbIBAaHUEM TpaH3UCTOpa. B 3TOT MOMeHT B konebarenbHOM KOoHTYype LC BO3HUKAIOT

139 cBoOOIHBIE KONIEOAHUS U 110 UCTEUSHUH MTOJIOBUHBI UX MIepro/ia, Korna Hanpspkeaue Ud meHsieT
HOJISIPHOCTB, OTKpBIBaeTcs Anoa D, obecnieunBas mpoBOAUMOCTD KIFOYa B JPYTOM HAIPaBICHHH.

IIpu »TOM TOK 4uepe3 KaTymiku (i) TakKe MEHsSeT CBOE HalpaBlieHHe U OT
MaKCHMaJIbHOTO OTPHUIATEIBHOTO YMEHbILIAETCS 10 BEJIUYMHE [0 HYJS,
OJIHOBPEMEHHO IPOUCXOJUT BO3BpAaT SHEPrMM MArHUTHOIO IIOJIsI, 3allaCeHHOM B KaTyllKaX, B
VUCTOYHUK nuTaHudA. [Ipm oTpuumareabHOM HampsHKEHMM Ha KoJuleKTope depe3 mepexon K—Db
TPaH3UCTOpa TaKXKe MPOTEKaeT HEKOTOPBIM TOK, MO3TOMY 4epe3 KaTyIIKH TeYeT CyMMapHBIH TOK
paBHbIi [=1"+id.

W3noxeHHble OpUHOMNBL  (HOPMUPOBAHHUS MHWJIOOOPA3HOTO TOKAa U IOJYYEHHsS BBICOKOTO
HaANPSDKEHUS PEaTM3yI0TCs B TUIIOBOM CTPYKTYPHOM cxeMe 0JIoKa CTpOYHOI pa3BepTku PucyHok63.

JluarnocTuka u pemoHr y3iaa CP

Juarnoctuky y3na CP nosne3Ho npoBecTy 10 NepBoro BkiIroueHus BM.

BrInorHUTE OYUCTKY OT MBUTH JeTaneit y3na u B nepsyro ouepens TIKC (Tpanchopmarop
Huonno-Kackannbriit CTpodHbIil)

ITponsBecTn OCMOTp MEYATHOW IUIATHI B 30HE CHJIOBBIX 3JIEMEHTOB M IOIMYTHO ONPEAEISIOT
COOTBETCTBUE THUNY OJOK-CXEMBI, CIIOCOO BKIIIOUEHHUS KIIOYEBOIO TPAH3UCTOpa U JAeMI(PEPHOro
JIN0J1a, a TAaK)Ke BBISICHSIIOT, KAKUM 00pa30M I0/1aeTCsl MUTAHHUE B CXEMY.

[TpakTHUecku Takylo MPOBEPKY OCYIIECTBISIOT CIAEAYIOIIMM 00pa3oM. OTKIIOYAOT BBIBOJ
nutanus TJKC B+ or cxem mnuTaHuss Ha TMEYaTHOW IIIaTe, pPa3opBaB COOTBETCTBYIOIIYIO
MEPEMBIUKY B 3TOM LI€NH, WK BbINAasiB, 0OBIYHO MUMEIOUIUIICS B IIENH MUTaHMs BBIXOJAHOIO KacKaja
npoccenb (UIBTPa, 3aTeM MOAKIIOYAIOT ero K UCTOUYHUKY MUTAaHUS C HampsbkeHuem 12 — 24 B.
OtuM pocruraercs 3 PQPeKT CHUKEHHUS BO MHOTO pa3 paccenBaeMoil Ha TPAH3UCTOPE MOIIHOCTH, —
OHa OyJeT Huxe TonmycTuMoil naxe npu padore Ha T/IKC ¢ KOpOTKO3aMKHYTHIMU BUTKaMH. 3aTeM
BKJTIOYAIOT NMUTAaHUE U OCUMIIIOrpadoM KOHTPOIUPYIOT (POpPMY CUTHAJIA HAa KOJUIEKTOPE KIF0UEBOTO
TpaH3UCTOpa — OHA JIOJDKHA OBITh MOXOXKEW Ha MUIOO00Pa3HYI0 W JOJDKHBI HPUCYTCTBOBATH
UMITYJIbCHI OOPaTHOTO X0/Ia B BUJIE Y3KUX MOJIOKUTEIbHBIX MTOYBOJIH CHHYCOUIBI.

Ecnn Ha paccMaTpuBaeMol KapTUHE B MPOMEXKYTKaX MEXIY MUMITyJbCaMH OOpaTHOrO Xo0za
IPUCYTCTBYIOT JPyTH€ CUTHAJIbl, HAIIOMUHAIOIINE KOJICOAHUS, 3TO CBHUJETEIBCTBYET O HAIUYHU



KOPOTKO3aMKHYTBIX BUTKOB B 01HOUN n3 oOMoTok TIKC miam HeocTaTOYHOM HACHIIIEHWH TOKA B
0a3e KIHYEeBOro TPaH3UCTOPA.

HaiineHHble py 3TOM HEUCIPABHOCTH YCTPAHSAIOT 3aMEHOM COOTBETCTBYIOIIMX 3JIEMEHTOB,
IIOCJIE YEro IMPOU3BOAAT BOCCTAHOBIEHHE CXEMBI, T. €. CHUMAlOT YCTAaHOBJICHHBIE BO BPEMs
IIPOBEPKU KOHJEHCATOPBI, YCTAaHABIUBAIOT BbIIAsSHHBIC [IEPEMBIYKU U T.J.

Ha oxoHuarenpHOM 3Tare Npou3BOAAT IPOBEPKY IEHUCTBHUSA BCEX OPraHOB YIPABICHHS Ha
nepeaHeil nmaHenu BM M perynupoBKy HEOOXOAMMBIX IOJCTPOEYHBIX 3JIEMEHTOB Ha IUIATe.
Heo6xonumeiM 3Tanom npoBepku y3na CP sBisieTcs KOHTPOJIb TEIUIOBOIO PEKUMa KIIHOYEBOTO
TPaH3UCTOPA, KEJNATEIBHO B TEUEHUE OJTHOTO Yaca.

IIpakTHyeckas padora 35
Oco0eHHOCTH YCTPOMCTBA y3J1a KaJApoBoil pa3Beprkn BM. MeToanka peMoHTa
y3J1a KaapoBou passepTtku BM

V3en xagpoBoil pasBeptku (KP) BM cuyxuTr s nuTaHUs KaJpoOBBIX KaTYIIEK
oTkioHstoEel cucreMbl DJIT mui1006pa3HBIM TOKOM.

V3en KP He sBnsieTcs SHEPreTUYECKU HAINPSHKEHHBIM YCTPOHCTBOM — B HEM HET BBICOKHX
HANpPsDKEHUH Y MOLIHBIX UMIYJIbCHBIX TOKOB, IIO 3TOM MPUYMHE HEUCIPABHOCTU B HEM BO3HUKAIOT
peaKo ¥ 0OBIYHO U3-3a CTAPEHUS JIEMEHTOB UJIM HEOCTOPOKHOCTH IIPH PEMOHTE.

Cxema coIepKUT CIeAYIOIUE JIEMEHTBHI:

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

e peryiaupyemblii HanpspkeHueM ycunutens nisl (RAMP CEN);

* okoHeuHslil ycunuresnb (POWER AMP);

*  JIOTIOJIHUTENBHO YCHUJIMTENb MMITyJabca obpaTtHoro xona (PUMP UP), xoropslii 3apspkaeT

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

IIOYTH [JBYKPATHOE IOBBILICHHE HANPSIKEHUS B Hadaje NPSAMOrO XO0Ja pa3BEpTKU H,

COOTBETCTBEHHO, BBICOKYIO JIMHEHHOCTB;

* llens oOpartnoit cBsa3u Cl1, Roc -o0ecneunBaer crabmin3anuio Ko3QpuIeHaT yCHUIeHnus

YCUJIUTES.
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PucyHox6S - Tunosasi npuHUMIIMAJBHASA cXeMa 0JI0Ka

KaJApoBoil pa3BepTku /Auarnocruka HeucnpaBHocrei B y3ie KP

Hedextsr B y3me KP, kak mpaBuiio, JMarHOCTUPYIOTCS MO M300paXKEHHUIO HA PacTpe U UMEIOT

CHEAYIOLIME TPU3HAKU:

* HaOmiomaercst sipkas TOHKas TOPHU3OHTajJbHas IOJIoca HA JKpaHE, 4YTO TOBOPUT 00
OTCYTCTBUH Pa3BEPTKHU.

* Pactp nosHOCTBIO 3aIIOJIHSIET 3KPaH, HO OTCYTCTBYET CHHXPOHU3ALIMS.



* Ha ycroitunBoM pactpe mnpu paboTe TECTOBBIX HPOTpaMM HAOIIOJAIOTCS HCKaKCHHS

JIMHEMTHOCTH IO BEPTUKAIIH.

He paborarot perynaropsl pazmMepa U MoJI0KEHUs 110 BEPTUKAIN WIX HE COOTBETCTBYIOT

BKJIIOYEHHOMY pexumy. [lonck HeucnpaBHocrei B y3ie KP HaunHaror ¢

1. TpoBepKHM NUTAIOIIKX HANPSKEHUN

2. KOHTpOJIA TeMIlepaTypbl Kopiiyca MukpocxeM . Pabouas temneparypa UC, Bkitouaronmx B
ce0s BeixomHou ycwmrens (TDA1175, TDA1675, TDA4866), moxeT OBITH JOBOJIBHO

BBICOKOM, HO He JoJikHa npeBbimath 70°C.

B ciyyan mosiHOro OTCyTCTBHUSI Pa3BePTKH Ha pacTpe, MPOBEPAIOT paboTy 3aJaroIero
reHepaTopa, KOHTPOJIHUPYs ocuUuIorpadoM CUTHAJ Ha BpeMs3alaolieM KOHICHCATOpe U Ha BXOJIe
BBIXOJIHOTO yCHJINTENsA. ECiM 3TH CUrHaiIbl MPUCYTCTBYIOT, TO MPOBEPSIOT MPOXOKIACHUE CUTHAJIA
IINJIBl YE€pe3 BBIXOAHOW YCUIIUTEND A0 pa3beMa INOAKIIOYECHUS OTKIOHSIOMIEH CUCTEMbI. BO3MOXKHBI
OOpBIBBI B pa3feIUTEIbHOM KOHICHCATOPE WIIM PE3UCTOPE OOpaTHOM CBS3M MO TOKY, a TaKXkKe
HEUCIIPAaBHOCTh BbIXOAHOro ycunutens B UC.

IIpu oTCYyTCTBMH CHHXPOHHU3ALUH NPOBEPSIOT IIPOXOXKACHUE CUHXPOUMITYJIBCA 0 BXOJa
B MIC 3azaroiero reneparopa, BO3MOKHO, UIMEETCSI HEUCIIPABHOCTD B Y3JI€ YIIPABJICHHUS.

HckaxxeHusi JTMHEHHOCTH MO BEPTHKAJIM OLIEHUBAIOT MO H300paKEHUIO IIPHU 3aIlyCKe
TECTOBBIX NPOTPaMM, I YETO UCIIONb3YIOT U300paKEHUE CETKHU.

Bonbmiass 4acTb TakMX MCKOKCHHH TMOSIBISICTCS H3-32 JE(EKTOB 3SJICKTPOITUTHUYECKHX
KOHJICHCATOPOB B IEMNsAX BoJbToq00aBkH (C4) unu B 3anatonieM reneparope (C2)- KOHIEHCATOPbI
TEPSIOT CBOX0 HOMUHAJIBHYIO €MKOCTb WJIH ITOSBIIAETCS TOK YTEUKHU.

OcrajibHbIe HEUCIPABHOCTH, CBS3aHHBIE C OTCYTCTBHUEM JIEHCTBHS pEryJUpPOBOK Ha
NepeHEN MaHeNM MpU MONBITKE U3MEHEHHUs pa3Mepa pacTpa MO BEPTHKAIU WIM €r0 CMENICHUS
MOTyT OBITh BBI3BaHBI JieheKTaMu COOCTBEHHO MOTEHIIMOMETPOB WM HEHCIPABHOCTSIMH B Yy3II€
YIIPABJICHUS.

B »TOM citydae mpoBepsItOT COOTBETCTBYIOIYIO LIETb € IIOMOIIBI0 OMMETPA, KOHTPOJIUPYIOT
HaNpsOKEHUs. BOJIBTMETPOM MITH OCLIMIUIOTpadoM U ONpeAessitoT HEUCTIPAaBHBIN 3JIEMEHT.

ITocne ncnpaieHns Becex MposiBUBIINXCS B y3ie KP HencripaBHOCTEN yCcTaHaBIMBAKOT BCE
HE0OXO0UMBbIE TapaMETPhI pacTpa ¢ MOMOUIBIO OJICTPOEUHBIX 3JIEMEHTOB.

IIpakTnueckas padora 36
HpuHuun mNocTpoeHus U 0CHOBHbIE BUAbI HeucnpaBHocTel KK - MmoHuTOpOB M
METOAMKA UX PEMOHTA

Jns toro, ytoObl HauaTh peMOHT JKK MoHHUTOpa, HEOOXOAMMO B MEPBYIO OUYEpEb U3YUUTH €ro
ycTpoiicTtBo! PaccMOoTprM OCHOBHBIE OJIOKH:

1. bnok nuranus

2. bnok mHBepTOpA JaMIT

3. buok ynpanenus u popmupoBaHus n300pakeHUs

4. biok KHOIIOK

5. Hy u, KOHe4HO ke, cama MaTpuIila
Teneps mpennarar paccCMOTPETh KaXK/bI OJOK B OTIAEIBHOCTH, UX OCHOBHBIE HEHCIIPABHOCTH,
CIOCOOBI X HaXOXKJICHUS U YCTPAHCHHS.

biok nuranus.

brox mutaHus mpeaHazHaueH il GOPMHUPOBAHUS CTAOMIBHBIX HampsbkeHui. Kak mpaBwiio, 310
Hanpspkenus +12B, +3B (umm +5B). Oror Onmok nomaercss yamie Bcero. OT TOBBIICHHBIX
TEMIEPATYp «BBICBIXAIOT» JIIEKTPOJUTUUYECKHE KOHJIEHCATOPHl (TEpPSAIOT CBOIO EMKOCTh U
B3/yBatoTcs). M3-3a 3TOro HampspKEHUsST CTAHOBSITCS HECTAOMIBHBIMH WIIH 3aHUKCHHBIMU U B 3TOM
ciydyae au00 cpabarbiBaeT 3amiuTa, JMOO HE XBaTaeT HampsbKeHus ans 3amycka.HewcnpaBHbie
KOHJIGHCATOpbl TMOYTH BCErJa B3AyThle U HMX Cpa3y BHUJHO MpU BU3YyaIbHOM ocmotpe. [ns
HCIPABIICHUSI 3TOM HEUCIPABHOCTH HEOOXOIAMMO MPOCTO 3aMEHUTHh «BBICOXILHE» KOHIEHCATOPHI.
CoBeTyl0 MEHATh UX Cpa3y BCE€ INOTOMY, YTO MOMNAJAIOTCA KOHACHCATOPhI HE B3YyThiE, HO



NOTEPSBIINE EMKOCTh. ECTECTBEHHO, YTO 3TO HE €IMHCTBEHHAs! HEUCIIPABHOCTh OJIOKA MUTaHMUs, HO,
JIpyrue HEUCIPABHOCTH OYEHb PEAKHE M MHE €Illle He BCTPEYaIMCh, MOITOMY JOMOJHEHHUS Oymy
[UCaTh MO0 MEPE MOSBIICHUS JAaHHBIX HEMCIIPABHOCTEH WJIM IO MPOCh0aM, BHIPAXKEHHBIM Ha CTEHE
HaIlle TPYMIIbI.
HeucnpaBHocTH 6110Ka MUTAHUS MOTYT BBIPAXKAaThCS B CIICYIOILIEM:
1. MonuTOp He pearupyer Ha KHONKY BKJIIOUEHUS
2. MoHuTop 3aropaercs Ha HECKOJIBKO CEKYHJI U TYXHET
3. Bmecte ¢ 3TUMU IPOSIBICHUSIMHU CIIBIILIEH CBUCT
Baok uaBepTopa namm.
Yame Bcero MHBEPTOP JIaMII MMEET JBa KaHaja (/1Ba KaHajla 10 JBE JIaMIIbl), PEKE OAMH WIU
yetelpe. Ho 3TO oueHp peakue ciaydaum U s ¢ HUMU He Bcrpevancs. MuBeprop B 90% ciydasx
3alMTaH 4yepe3 MPEJOXPaHUTENb B BUJE pe3UCTOpa WM KaTylwlku. HecMoTps Ha MHorooOpasue
MOHHMTOPOB MPHHLMII Yy HHUX OJUH M TOT €. IOCTOSHHOE HampsbKeHue IpeolOpa3yercs B
IIEPEMEHHOE MOCPEICTBOM T'€HEepaTopa U TPAH3UCTOPOB (KOHKPETHBIE CXEMHBIE PEIICHUS 3aBUCT
OT KOHKPETHOH MOJENM MOHUTOpA), W TMOJaeTcd Ha MoBbImawmmi TtpaHchopmatop. C
TpaHcopMmaTopa HalpsKEHUE MOCTYNAeT Ha JIaMIIbl, @ TaK € HalpsyKEeHHE Yepe3 COrjiacyroliue
[eNu B KayecTBe CUTHAjJa HOPMajbHOW pPabOTHl MHBEPTOPOB W JIaMIl MAaTPHIIBl MOJAeTCi Ha
MHUKPOCXEMY 3aILUTHI.
PeMoHT Onoka MHBEpTOpa 3aBUCUT OT MOJEIM MOHUTOpA. YacTh MOHHMTOPOB HMMEIOT HWHBEPTOP,
OCHOBaHHBIM Ha OunoJisApHBIX TpaH3uctopax Tuna 2SC5707. B 3Tux nHBEpTOpax OOBIYHO TOPUT
OJIMH W3 KaHaJloB, a He 0o0a kaHana. [IpuHIMI MOMCKa CBOIUTCS K MPO3BOHKE TPAaH3UCTOPOB (B
KOKJIOM KaHalle CTOMT OJUH IIOJIE€BOM TpPaH3UCTOpP, KOTOPBIM TOXKE HMHOIZIA CropaeTr, W JBa
Tpan3uctopa 2SC5707). Iloytm Bcerma TpPaH3UCTOPBI CropalOT M3-3a HEMPONAlKu WU
OTBAJIMBIIUXCS  BBICOKOBOJBTHBIX KOHJeHcaTopoB Ha 0,22 Mx® wiM  MOBBIIIAIOIINX
TpaHcGOpMaTOpPOB, KOTOPBIE PACIOJIOKEHBI PSAIOM C TpaH3ucTOpaMu. Pexke BBIXOI U3 CTpOs
TPaH3UCTOPOB CBSI3aH CO CTapeHHeM. MeHsTh ke coBeTyro 00a Tpansucropa 2SC5707, naxe eciu
Cropen TOJNbKO OAMH. DTO CBA3aHO C TEM, YTO BO BpeMs pabOThl MOHHMTOpa 00a TpaH3HCTOpa
M3MEHUJIM CBOM MapaMeTpbl U IPHU 3aMEHE TOJbKO OJHOTO CTOPEBIIEr0 TPaH3UCTOpa KaHaia, ero
napameTpsl OyJIyT CHIBHO OTIMYATHCS OT Y)K€ CTOSIIEro (He 3aMEHEHHOI0) TpaH3UCTopa. A 3TO
3HAUYUT, 4TO 00a TpaH3UCTOPA OYIyT UCIBITHIBATH 3HAUUTEIbHBIC IEPETPY3KU, B UTOTE YETO CTOPUT
CTapblid TPAaH3UCTOP.
HeucnpaBHocTu MHBEpTOpA JIaMIT MOTYT BBIPa)KaThCs B CIEIYIOIIEM:
1. TloacBeTka MOHUTOpPA BKIIIOYAETCS HA HECKOJIBKO CEKYH/I M TACHET
2. MoHUTOp BKIIIOYAETCSI, HO HET MOJICBETKH BOBCE
Baox ynpasiienust u popMupOBaHHA H300paKeHHS.
JlauHbIil 070K MpeaHa3HauYeH JJis COTJIacoBaHUsSI BCEX OCTAIBHBIX OJOKOB. B ero 3amaum BXOIUT
BKIIIOUEHUE/BBIKITIOYEHHE NHBEPTOPA JIAMIT TIPU BKIIFOUEHUU/BBIKITIOYEHUA MOHUTOPA, a TAKXKe IS
npeoOpa3oBaHus MOJAHHBIX C BbIX0/a BUACOKAPTHl CUTHAJIOB B CUTHAJBI JJIsl MAaTpULIbl. ITOT OJI0K
JIOMAeTCsl OYEHb PEAKO U IJIaBHOW €ro MoJIoMKo# sBisercs "mmok" mpoueccopa. B 90% ciydaes
ATO JICYUTCS MPOrPEBOM IMpoleccopa NasuibHOM cranmuend npu temmneparype 300-400 rpamycos.
s 3TOr0 HE0OXOJMMO CHSTH MPOILIECCOp C IUIAaThl M MpOrpeBaTh B TedeHue 5-10 MUHYT, mocne
Yero BHasTh €ro 00paTHO U MOPaJA0BaThCA paboUYeMy MOHUTOPY.
HeucnpaBHoctu Onoka ympaBineHuss W (QOpPMHPOBAHUS H300paXKEHHs MOTYT BBIPAXKAThCA B
CIIETYIOIIEM:
1. M3o0OpaxkeHue MOIHOCTBIO OTCYTCTBYET, MOICBETKA paboTaeT
2. C OoTKIIOYEHHBIM KabelleM OT KOMITbIOTEpa IO JKpaHy OeraeT KapTHHKa "HET curHama"
(TEKCT HAJIMUCU MOKET OTIUYATHCS U 3aBUCUT OT MOJICTH U TIPOU3BOJUTEINS MOHUTOPA), & C
MOJIKJIIOUEHHBIM KabeneM H300pakeHue oTcyTcTByeT. IIpu 3TOM M3BECTHO 3apaHee, 4TO
KOMIIBIOTEP U KaOelb UCIIPaBHBI.
3. MonuTtop mnoKa3bIBaeT H300pakKeHHE TOJBKO C HHU3KUM pa3pelieHueM (Hampumep ¢
paspemienueM a0 800x600 moka3bIBaeT, a C pa3pellieHUEM BBbIIIE HE TTOKA3bIBAECT).

3aganue M3y4nTh TEOPETUUECKUI MaTepUall, COCTABUTh OTYET.
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PeryjnpoBka M HACTPOMKAa MOHHMTOpA

3amanue
1. IIpu omHOM 1 TOM k€ (HOHOBOM PHCYHKE pabodero croia 3anaiite paspemenue 800 Ha 600 u
1024 na 768. Yto n3meHunoch, noueMy? Jljis Kak10ro U3 3TUX pa3pelieHui cienaiTe Konuu

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

1) 800 na 600

gk

Kopsuwa  Hosas nanxa

Gif-VideolD...

EGan s por

N3MeHMII0Ch KOMMYECTBO MTUKCEIEN U KAUECTBO LBETONEPEIAYUH.
3aganue:



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

Yem OompIlie 4acToTa, TEM MEHBIIIE MEPIIAeT U300paXKECHHE.

3aganue:

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

OTBerT:

L L

- @

O T pu————

Bomnpocsl 111 cCaMOKOHTPOJIsI
1. Kakue oTnuuus 1o napameTpam y MOHUTOPOB C 3JIEKTPOHHO-TY4EBOI TpyOKOW U
KUIKOKPUCTATUIMYECKMX MOHUTOPOB?
Orser:
[Tpu pabote ¢ KK MoHUTOpOM Harpyska Ha ria3a CynieCTBEHHO MEHBIIIE - CKa3bIBAETCSl pOBHAs
IUIOCKOCTh 3KpaHa U oTcyTcTBHe Mepuanus.l'abaputel. KK MmonnTop notpedisier mourHocTs 15-30
Brt, Torna kak 17-mrorimoBbiii DJIT moruTop - mopsiaka 80-130 Br.Koaddunment orpakenus ceera



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

Bomnpoc:

2. Kakue ycTpoiicTBa BXOJAT B COCTaB BUACOMOICUCTEMBI KOMITbIOTEPA?

Ortser:

Buneonozacucrema nepcoHaIbHOTO KOMIIbIOTEPa 00BEANHIET MOHUTOP U rpaduueckuii agantep
(Buaeokapry).

K HacTpanBaeMbIM mapaMeTpaM BUIEOMOACUCTEMBI OTHOCSTCS:

® pas3pelieHUE dKpaHa;

® yacToTa OOHOBJICHMS dKpaHa (1151 MOHUTOPOB ¢ DJIT);

® KOJIMYECTBO OTOOPAKAEMBIX IIBETOB;

® 3acTaBKa (B DHEprocOEperaroeM pexknme);

® (hOHOBBII PUCYHOK;

® TIapaMeTPhl YJHEPTOCOCPEIKCHHMSI.

Bompoc:

3. YUem 00BsICHSIETCS HEPABHOMEPHOCTH KOJIMYECTBA TOYEK MO TOPUZOHTAIM U BEPTUKAIH TTPU
3alaHUU paspelieHus Mouutopa, Harnpumep, 800 Ha 600 unu 1024 Ha 768?
OrtBet:

OO0bsicHsIeTCs pa3HbIM COOTHOILIEHUEM CTOPOH

Bomnpoc:

4. Kakue oCHOBHBIE HACTpauBaeMbIe MMapaMeTPhbl BUIEOMOICUCTEMBI?

Ortset:

Paspenienue sxpana

YacTtoTa 0OHOBIJICHHS DKpaHa

KonnuecTBo 0TOOpakaeMbIX IIBETOB

3acTaBka (B 3HEProcOEpETaroIIeM PexuMe)

DOHOBBIN PUCYHOK

[TapameTpsl SHEPTOCOEPEIKEHUS

Bormpoc:

5. CoueTanue Kakux Tpex MapaMeTpoB OMPEEseT JOCTYITHBIE PEKUMBI pabOThI
Buseonoacucremsl? [louemy nmMeHHO 3TH?

OrtBet:

Pasperenue skpana

KonmuectBo 118eToB

YacroTra 0OHOBIEHHS dKpaHa

DTH MapaMeTphl HAMPSAMYIO 3aBUCAT OT XapaKTEPUCTUK MOHUTOPA
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IMouck HEMCIPABHOCTH CETEBOI0 000PY10BaAHMS

Hean: Pemenne npoOiem, CBA3aHHBIX C afpecanueil B KOMIbIOTEPHBIX CETSIX, HACTPOIKOM
CEeTeBOro 000pyI0BaHMs U 00yYeHHEe paboTe ¢ TEXHUUECKON JOKYMEHTaIuen
IoaroroBka K 3aHATHIO:
I'pynna u3 15 genosek genurcs Ha 3 moArpymnsl 0o 5 yenoBek. KaxaoMy ydyacTHUKY
NOJArPYNIBI HA3HAYAeTCs POJIb B IOATPYIIIE.
Cnucok nmoarpymin:
1 rpynmna (texnoanepxka Mutepuer-nposaiiaepa «Murepuetllepmby)
2 rpynma (Texnoanepxka MatepHet-nposaiinepa «llepMckuii TeIeKOMMYHUKAIIMOHHBIN TIEHTP)
3 rpymnmna (texnonaep:xka Uutepuer-npoBaiinepa «utepuerbeslIpodaem»)
CocraB kaxka0il NOArpyNIbI:
1 yenoBek — TeXHUYECKasl MOAJePKKa A0OHEHTOB
1 yenoBeK — cenuaIuCT 1Mo paboTe C 3asBKaMu a0OHEHTOB
| yenoBeK — TEXHUK IO YCTPAHEHUIO HEUCIIPABHOCTEN



1 yenoBeK — HAYAIBHUK OTJeNIa TEXHUISCKOU MOAIEPKKH (KalluTaH KOMaHIbI)
1 yenoBek — aOOHEHT, OOPATUBILEHCS C HEUCIIPABHOCTHIO B TEXTIOJACPKKY.

Cuenapuii NpaKTHYeCKOro 3aHATHS (00bsSICHsIETCS MpenoAaBaTe/ieM CTyeHTaM)

AOoOHeHT oOpaliaercss B TEXIOAJEPKKY CO CBOEH HeucnpaBHOCThIO. Llenb mist abonenrta —
IOJIyYUTh AOCTYI K HTEpHET.

3aiaya cnenua ucTa mo padore ¢ 3asiBKaMU IIPUHATH 3asBKY U 10 BO3MOXXHOCTH ITIOMOYb
aOOHEeHTY B KpaT4allne CPOKH pemuTh nmpobdnemy. Ecnu 3amady ycTpaHUTh He MOJy4aercs, TO
nepeHanpaBuTh 3as1BKY (IIpuito:keHue A) aboHEHTA B OT/Ae] TEXHUYECKOH MOIePKKHU.

3ajaya crnenua IucTa TeXHHYECKOH IOA/ep:KKH a0OHEHTOB BMECTE € TEXHHUKOM II0
YCTPAHEHHI0O HEUCNPABHOCTEHl ONpEAeInTh HAaNpaBlICHUE M TUIl HEUCIPABHOCTH, COCTaBUTh
Tex3aganue (IIpuioxkenne bB) Ha ycTpaHeHHWE HEHUCHPABHOCTU M MEPENPABUTH 3aBKY C
IPEJJIOKEHHBIM PELLICHUEM HAYAJIBHUKY OT/Ae/1a TEXHHYECKOH MOAAePKKHU ISl YTBEPKIACHUS

[Tocne yrBepxkneHusi crocoba pemeHUs mpoOieMbl 3a7adya TeXHHMKA MO YCTPAHEHHIO
HEHCNPABHOCTell  3aKioyaeTcss B TMPOBEICHUH KA4eCTBEHHOTO U OBICTPOrO YCTpaHEHHS
HEUCIPABHOCTH.

3amaya aboHeHTa B Ciy4ae, Korja mpoOiiemMa He Oblia cpa3y pelieHa C TOMOIIBIO
CHEIHANIMCTa MO0 PadoTe ¢ 3aBKaMU, MOMBITATHCS PEUIUTH MPOOIEMY CAMOCTOSTENBHO.

Persnament: Boanblii uncTpyktax — 10 munyT. Ha npuém 3asBku oT aboHeHTa HaéTcst HE
6onee 5 munyt. Ilocne mpuéma 3asBiI€HHS HAa YCTpaHEHHUE HEUCIPABHOCTH JO YCTPaHEHHS
HEUCHpaBHOCTH — 50 MUHYT.

[Io xomy BbIMOMHEHUS 3aJaHHsl BCE YYACTHUKM TOATPYMIBI MOTYT OOpamarhcs K
NPEJOCTABICHHON TEXHUYECKOW JIMTEepaType, KOHCIIEKTaM, OCHOBBIBATHCS Ha COOCTBEHHBIX
3HAHUAX U YMEHUSX.

3a Kax 0 rPYIIIOoN 3aKPEIIeHO CBOE 000py10BaHUe:

- HoytOyk abGoHeHTa (IOCTYI MMeEET TOJbKO aOOHEHT, OCTalbHbIE YYACTHUKH HE MOTYT
HETIOCPE/ICTBEHHO OpaTh W paboTarh ¢ ATHUM HOYTOyKOM). 3ajada aOOHEHTa KA4YeCTBEHHO H
OIPOOHO U3NIOKUTH CYyTh IpobeMbl. B HOyTOyKe, BBITAaHHOM a0OHEHTY, ITPeroiaBaTelieM 3apaHee
CO3/1aHa HEMCNPABHOCThH (y KaKJIO0W MOArpymmbl CBOM THUIl HEHCIpaBHOCTH). JlocTyn K HOYTOYKYy
a0OHEeHTa BO3MOXKEH TOJIBKO IMOCIE YTBEpPKJIEHHUS HaYaJbHUKOM OTJENIa TEXHUUECKON MOJIEPIKKH
pelieHus npoOIeMbl U ¢ pa3pelleHus IpernoaaBaTess.

- CeteBoe aKTHBHOE M IAcCUBHOE 00OpyAoBaHHE (kaOenu, MapLIpyTH3aTOpbl, pPOYTEpHI,
KOMMYTAaTOphl U npouee). HencnpaBHOCTh 3TUX yCTPOWCTB MOXKET OBITh CO3/1aHa MPEINoiaBaTeleM
3apaHee. Jloctym Kk 0OOpYyIOBAaHUIO HMEET TOJBKO aOOHEHT, CO CTOPOHBI CHEIHaIMCTOB
TEXHUUYECKON MOJAEPKKU JOCTYIl MOXKET OBITh pa3peli€éH TOJbKO JJISl BBINOJIHEHUS YCTPaHEHHS
HEUCIPAaBHOCTH IIOCJIE€ YTBEP)KJIEHUS PELICHUS HAYaJIbHUKOM TEXHUYECKOW MOIIEPKKH U C
pa3pelieHus npenojaBaTes.

- HoyrOyku y4acTHMKOB TONATPYNNbl [isi PabOTBl € TEXHUYECKOW JUTEpaTypoi
(MHCTPYKIIMH K CETEBOMY 000PYIOBAHUIO, CIIPABOYHUKH, JOMOIHUTEIbHbIE MaTEPHUAIIBI).

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

- O6opynoBanue st 00KUMa BUTOHN TIapBhI.

IIpakTnueckas padora 39

IHouck HencIpaBHOCTH 0ECTIPOBOIHOT0 000PY/I0BAHUSA

Ilens paboTsr:

N3yueHne pe:xxuMoB paboThl GecripoBogHOr0 0obopynoBanus (Ha mpumepe Cisco WAP4410N).
H3yyaeMble TEXHOJIOTUU:

HNHpacTpyKTypa «MOCT», «MOCT C TOYKOW JOCTYIA», KIIOBTOPUTEIBY, «KIIUEHT TOUKHU JTOCTYIIa».
[Topsok BeINOJIHEHMS paOOTHI:

Pabora opuenTupoBana Ha ucnoib3osanue OC MS Windows XP

1.M3yuure rinaBy 6 «Pexxumbl paboThI 6€CTIPOBOAHOTO 00OPYIOBAHUS» TEOPETHIECKOTO TIOCOOUSI.
2.CobepuTe TOOJIOTHIO CETH, MTOKa3aHHYIO Ha PUCYHKE 3 B IPE/ICTaBICHHOMN TJIaBe.




3.HacrpoiiTe 06e ToUKkH 1ocTymna ais paboTsl B pexume Mocta («Bridge»).

4.ITpoBepbTe pabOTOCTIOCOOHOCTH CO3TaHHON CETH.

5.CobepuTe TOIOJIOTHIO CETH, TOKA3aHHYIO Ha PUCYHKE 4.

6.HactpoiiTe 06e Touku 1octyna s paboThl B pexXHUMe MOCTa ¢ TOYKOM J0CTyIa (HACTPOUTH
MOCTOBOE COEIMHEHHE C BO3MOXKHOCTBIO TOYKH JOCTYIIA).

7.11IpoBepbTe pabOTOCTIOCOOHOCTD CO3/TaHHOMN CETH.

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

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

[lopsanox BeInoNHEHUs pabOThI

1.M3yunTh Ha3HaYCHHE, YCTPOUCTBO M pabOTy CHCTEMBI OXJIaXACHUs 2.PaccMOTpPETh U yMETh
OOBSICHUTD CIEAYIOIINE CXEMBI:

2.1.I1yTh oxnaxkaarouen KUIAKOCTH IO MAIOMY KPYTY LUPKYJISLUH

2.2.I1yTh OXJTaXAAOLIEH KUIKOCTH IO OOIBIIOMY KPYTy HUPKYISALUN
2.3.IlpuHyauTenbHas MUPKYISIIS BO3IyXa B IBUTATElNE C BO3AYIIHBIM OXJIKICHUEM
2.4.11yte Macna B IpuBOJE TUAPOMY(THI

3. Brinmucarb OCHOBHBIE TAPAMETPhI, XapaKTEePU3YIOIINE CUCTEMBI OXJIAXKIEHUS U3y4aeMbIX MapoK
3.1.Tun cucteMBbl OXJIAXKIEHUS.

3.2.IlpumMeHsieMble OXJIaXJaroIne KUAKOCTH

3.3.Tum *XUAKOCTHOTO HAcOCa U MECTO €r0 YyCTaHOBKHU

3.4.Tumn TepMocTaTa u MECTO €r0 YCTaHOBKHU

3.5.Kak ocyniecTBisieTcst IpUBOJI HacOca M BEHTWIATOpa?

4.BBINOTHUTD NPAKTUYECKYIO paboTy

5.CocTaBUTh OTYET O pabOTE B COOTBETCTBUU C TPEOOBAHUSAMH, 1aTh OTBET HA KOHTPOJIbHBIE
BOIIPOCHI
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Pacuer BO31yIIHOI0 MOTOKA, HEOOXOAUMBIH VISl TEIUIOOTBO/IA 3aJaHHOU
MOIIIHOCTH

HcxonHble JaHHbIE U TIOCTAaHOBKA 3a/1a4U
Ta - okpy»arolas Temreparypa (Temreparypa BHE KOMIIBIOTEPHOTO KOPILyca);
Tc - Temneparypa BHyTpH KOMIIBIOTEPHOI'O KOPITyCa;
To =Tc - Ta - nomycTUMoe MPEBBILICHUE TEMIIEPATYPBI BHYTPU KOPITYCa OTHOCUTEIBHO
OKpY>KalOLLEH Cpelibl UIU MEPETPEB;
W — cymMMapHasi MOLIHOCTb, pacceuBaeMasi yCTaHOBJICHHBIMU B KopItyce ycTpoiictBamu. HyxHo:
BbIsicHUTB 3HaUeHUe BO3AYIIHOTO 1oToKa Q, BepaxkeHHoe B CFM (kyOuueckux ¢yrax B
MUHYTY), H€0OOXOIUMOTO JIJIsl OTBO/A 33JIaHHOM Ter10Boi MoutHocTH W IIpU JOITYCTUMOM
neperpese To. [louemy B kyOnueckux gyrax B MUHyTYy? J[a mOTOMY, 4YTO IPOU3BOJUTEIBLHOCTD
0O0JIBIIMHCTBA BEHTUIIATOPOB H3MepsieTcst uMeHHO B CFM.
BBIsICHUTB KaKOH 7K€ JOIyCTUM IEpPErpeBs?
OdopMuts 0TYET

IMpakTnyeckas padora 42
XapakTepucTHYeCKasi KpUBasi BEHTWIATOPA

IIpakTuyeckast padota 43 3ydyeHue uMmneanca CHCTEMHOro 0J10Ka
IIpakTuyeckas padora 44 Ucnosib30BaHue HECKOJIbKHX BEHTHJISTOPOB B KOpILyce
IIpakTuyeckas padora 45 JKuaKocTHbIE CHCTEMbI OXJIAKIEHUS

IIpakTuyeckas padora 46 CucremMbl oXJaa:KIeHUsI HA OcHOBe MoayJieii [lenbThe
Lenb: M3yuenne oxyaxkaaromux cucteM koMoneHToB 11K, mocnencreuii neperpesa
3ajanue:
I. CocTaBuTh MJ1aH KOHCIIEKTA.
2.KpaTknii KOHCIIEKT IO IIJIaHy.
3.0TBETUTH HA KOHTPOJIbHBIE BOMPOCHI

OueHb YaCcTO B CUCTEMHBIX 0JI0Kax ACIAr0T OTBCPCTUA IJIA obecreueHus JIyHHICro OXJIAXJACHUS. Bo
MHOT'UX CJIy4asXx 3TOro J0CTaTO4YHO, XOTA HEC BCEM 3TO HPABUTCA.

C0321a}me BO31YHIIHOI'O MMOTOKA

[lepBbIM 3BEHOM B OXJAXACHWU CHUCTEMHOro OJIOKa SBISETCS TaK Ha3bIBAEMbIM BXOJHOM
BEHTWIATOP. OTOT KyJIep PacloNOXKEeH Ha MEepeIHeN MaHelu Kopiyca KoMnblorepa. OH BTATMBACT
XOJIOJHBIM BO3AyX B KOPILYC M PACCEHBAET €ro BHYTPHM CHCTEMHOIo OJjoKa. JTO MEpBBIM miar B
CO3JaHMH YCTOWYMBOI'O BO3YLIHOTO MOTOKA ['J1TaBHOE TYT - MPABWIIBHO HAIPAaBUTh IMOTOK BO3yXa:
OT (pOHTANBHON CTEHKH K 3a1Hell maHenu. Tersblii BO3ayX BHYTPH CHCTEMHOTO O0Ka (BO3AYX



IpeeT MPOLECCOPHI, YUIICETHI, BUHUECTEP U JPYrU€ KOMIIOHEHTHI| IMOAHUMAETCSI BBEPX, MOITOMY
TaM JIOTMYHO pa3MECTUTh BEHTWIATOpP, KOTOpbIA OyleT BhIcachlBaTh €ro M3 Kopmyca. B
OOJBIIMHCTBE CIIy4aeB JUIS 3TOr0 JOCTATOYHO Kysepa Ha Onoke nutaHus OH UMEET T0CTaTOYHOMN
MOILIHOCTH JJIi CO3JAaHUs NPUWIMYHOTO BO3IYIIHOTO NoTOoKa. He pekoMeHayercs MCIOIb30BaTh
Kynep nuamerpoM MeHbine 80 MM (80 MIITMMETPOBBIA BEHTHIIATOP criocoOeH npokaunBath 30-40
KyOn4eckux (yToB B MUHYTY, a €CJIM €ro pasmep cocTaBUT 120 MM, TO MPONyCKHask CIIOCOOHOCTb
BEIpacTeT 110 75-140 xybuueckux pyToB B MHHYTY).

OxJ1akaeHne JIaT U yCTpoucTB

Jlaxxe ecnmu CHUCTEMHBIM OJIOK KMEET BXOJHOW U BBITSDKHOW BEHTHUJISITOP, HE BCEr/a BCE
KOMIUIEKTYIOIINE OXJIAKIAKTCS Xopoio. HekoTopele miiaThl neperpeBaroTcs, HECMOTPS Ha TO, YTO
umeroT "ponubie” win (adbpuuneie Kynepsl. Buneokaptsl, TV-Tronepsl, muatet DVD ouens yacto
CWJIBHO TPEIOTCS U MOAHUMAIOT TeMIIepaTypy B CHCTEMHOM OJIOKE, YTO MOXET BbI3BAaTh COOU U
Jaxe TMop4yy IPYruX KOMIUICKTyromMX. Jlydriee ycTpoMCTBO Il OXJI@XAECHHS IUIAT - 3TO
CardCooler

CardCooler nmeer nBa 80 MHUJUIMMETPOBBIX BEHTWJISITOPA, KaXIbI M3 KOTOPBIX BpallaeTcs Ha
ckopoctu 2650 06/M. Bmecte onu nporossitot 68,S kyOnueckux ¢yroB Bo3nyxa B MUHYTY. Kyiep
npeanasHadeH s oxnaxaeHus 4 AGP/PC1/ISA crnoroB. OH Tak yJa4HO COPOEKTHPOBAH, UYTO HE
3akpeiBaeT PCI/ISA cnotel. Mano toro, uro CardCooler oxjiakmaeT miaThl, OH TaKXe CO3aeT
001K BO3AYIIHBIN IMOTOK U JIEJIAET U3 BCETO CUCTEMHOTO 0JIOKA MOYTH "XOJOAMIIbHUK"

CardCooler cozmaer motok Bo3ayxa BOkpyr 4 ISA/PC1/AGP cnoroB, moaaepKuBaeT BasKHBIE
YCTpOMCTBa, Takue Kak Buaeokapta uiau DVDSTV nexonep, B HOpMaJbHBIX pab04HX YCIOBHSIX.

Bo BpeMmsi pa0Oorsl LeHTpalbHbIM MpoLEecCOp BBIAENIAET MHOIO Telja, KOTOpPOE€ B BHUJAE TEIUIOTO
BO3/yXa CKAIUTMBACTCS BBEPX> CHUCTEMHOIO OJ0Ka. BEHTWIIATOp ISl OXJIaXIEHUS CIOTOB He
TOJIbKO YMEHbIIIAeT TEMIIepaTypy BHYTPU BCErO CUCTEMHOro 0J10Ka, HO U Xopoiuo oxjaxaaer CPU.
OH pabortaer Hambonee r¢hdexTuBHO, Korma yctaHoBieH nojg AGP cmotom Bno6aBok oH HeceT
XOJIOJHBIN BO3/yX K MaMATH M LIEHTpalIbHOMY Iporeccopy. Takoi kynep Ha3biBaeTcs Super Slot
Cooler. OH He TOJIBKO OYEHb MOIIHBIN (Kyjlep HpokauumBaeT 42 KyOuueckux ¢yra Bo3dyxa B
MHUHYTY), HO U focTatouHo Tuxuil. [llym, KoTOpsIit OH co3zaer mpu paboTe, cOCTaBiseT BCero 26
nenuoen.

"OxnaauTenp CI0TOB" HANpPaBIISIET BO3AYX HAa BUACOKAPTY, OXJIAKIAET YMUIICET U MaMsTh, a TAKKe
b 3
LHEHTPAJIBHBIN MPOLIECCOP.

N3mumnee Temio MOXKET MOBPCANUTHL HNPAKTUYCCKH BCC KOMIIOHCHTBI KOMIIBIOTEPA, BKIIKOYAsA U
KECTKUM AucK. Ecmu BuHYecTep paboTaeT HE B MOJIOKEHHOM €My TEMIIEPaTypHOM PEXHME, TO B
pe3ynbpTaTe cOOSI MOXKHO TIOTEPATh YacTh WM BCHO HMH(popManuio Ha Hem. Harddrive coojers
(kynepbl 1yis BUHYEcCTepa) ycTaHaBiuBaroTcs Ha MecTo CD-ROM. Onu noBonbHO 3P¢PEKTUBHO
OXJIQXIAIOT KECTKHUM JUCK U SBIISFOTCS XOPOIIIEeH mperpaaoi oT TerioBsix cooeB. Harddrive cooler
HE YBEJIMYMBAET BO3AYIIHBIA TMOTOK, HO SIBISIETCS YCTPOWCTBOM ISl JIOKATHHOTO YMEHBIICHHS
TEMIIEPATYPHI, C YeM BEITUKOJICITHO U CIIPABIISCTCS.

Kynep Vantec Triple npemnaznauen st oxnaxaenus SCSI m IDE xectkux guckoB. On
yCTaHaBJIMBaeTCsl Ha MIaTGopMy cO CTaHIApTHBIM pasmepoM 5-1/4 mroiimoB. B Vantec Triple
ucnonb3yroTest Tpu 40x20 MM BEHTHIIATOPA, KAXKABIA U3 KOTOPHIX MPOTOHSET 7.2 KyOuueckux ¢yra
Bo3ayxa. Ha mepBblif B3, BenmuunHa 7.2 KyOudeckux (yra Bo3qyxa B MUHYTY KaKeTCsl He
0O0JIBIION, HO KaK MOKa3bIBACT OMBIT, IPU COBMECTHON paboTe Tpex KyJIepoB CO3/AI0TCs Oosee 4yeM
KoMdopTadenbHbIC YCIOBUS 711 PAOOTHI )KECTKOTO JTUCKa



Kpome Toro, Vantec mpousBogutr Ultimate kynepsl 1is >KeCTKUX AUCKOB. OH MOIIHEE CBOETO
miaamero Opara. Kynep BeIMIsSAUT B BHIE KoJieHa W MMeeT nBa BeHTuisTopa 40x40x20 (4500
00/MUH), CIIOCOOHBIX MPOMYCKATh 10 13 KyOndeckux (pyToB BO3AyXa KaXIbli.

CylIecTBYIOT Jpyrue BHIBI KYJICPOB U OXJIXKICHHS JKECTKUX JUCKOB. Hampumep, Takas
Pa3HOBUJHOCTh, TaK HA3bIBAEMBIE KOPIYCHBIE KYyJIEphl. OJTO 3aMeyaTelbHOE YCTPOWCTBO
yCTaHABJIMBACTCS B TOCIEIHEE CBOOOIHOE S-IF0MMOBOE THE3Z0 U OHO BBIIYBAaeT BO3AYX BBEPX B
CTOPOHY ONTHYECKUX MPHUBOJOB, JKECTKUX TUCKOB, ZIp YCTPOUCTB U T.1. MHE Ka)XeTcs, 4TO 3TOT
KyJlep aenaer dynpeca. JlBa BeHTHisiTOpa 92 MM, MOCaKEHBIE HA IOAIIUITHUKH CKOJBXKCHUS,
BBIKAYMBAIOT BO3AYyX Ha (haHTACTHUECKOH ckopocTH - 80 KyOmdeckux ¢pyroB B MuHyTYy. K TOMY *e,
OHH pabOTaIOT OYCHb TUXO - 26 nmenuden.

OO011ee oxJakaeHne KOMIIOHEHTOB

[TpoGiiema oxmakaeHus (KOHAUIIMOHUPOBAHUS) OCOOCHHO OCTPO BCTAaeT B TOCJCIHES BPEMs B
CBSI3U C TIOSIBIICHUEM MHUKPOCXEM C YHCIIOM TPAH3UCTOPOB HA KPUCTAJUIC, JOCTUTAIOIIMM JICCITKOB
MIDTHOHOB. Kaiplii s1eMeHT Hen30eKHO BBIACNSET TEIIO B Iporecce paboThl, a IJIONIAIb
KpUCTa/lla pacTeT 00 HE3HAYUTEIbHO, JIMOO JaXe yMeHbInaeTcs. Panbiie mpobiema
OXJIQXK/ICHUS KacajlaCh B OCHOBHOM ITPOIIECCOPOB, CErOAHS CIEAYET 3ayMaThcs 00 ATOM JIJIsl BUIICO
Y 3BYKOBBIX KapT, )KECTKUX JHCKOB.

OO6patuM BHUMaHue Ha MPoOIeMy «rI00aTbHOT0» OXJIKICHUS, 3aKII0YAIOIIYIOCS B ONTUMAIBHOM
BBIOOpE KOpIyca H BEHTWIATOpOB. B Onoke mnwutanus xkopmyca tuna AT nmpeaycCMOTpeH
«BBITSDKHOW» BEHTWIATOP. BO31yX 3acaceiBaeTcsi BHYTph KOPIyca 4epe3 MMEIoLuecs LIeNIU WU
CIEIUAIIEHO MPETYCMOTPEHHBIC OTBEPCTHS U, aKKYMYJIMPOBAB TEIUIO MMEIOIIUX 00Jiee BBICOKYIO
TEeMIEepaTypy KOMIOHEHTOB, BEIOpAchIBaeTCs HapyXKy. B moaaBistonieM OOIBITMHCTBE KOPITYCOB A
T cnenuanbHBIX MEp MO PaCIpEIEICHUIO MIOTOKA OXJIAXKAAKOUIErO BO3/1yXa HE NIPEAYyCMOTPEHO.

B Onokax nurtaHus KoprycoB Tuma.//7X 4yacTO CTaBAT HarHeTaroluil BeHTWIATOp. HapyxHblit
BO3JlyX 3aXBaTbIBAETCS KPbIILYATKON BEHTUIIATOPA U MOJAETCA BHYTPb KOpIlyca 4epe3 Ipopesy B
6s10ke nutanus. OHAKO B MOCIEIHEE BPEMS [TPOU3BOIUTENN BEPHYINUCH K TEXHOJIOTHH BBITSKHOM
BeHTWIsAIMH. [Ipn 3TOM 3a60p BO3yxa uier ¢ HuwxkHel nanenu BII.

[Tpon3BOAUTENBHOCTh BEHTUJISITOpAa OJOKa MUTAaHUS B peUIalolled CTENeHW BIUSET Ha
3P PEKTUBHOCTD OXJIAXKICHHUS BCEX KOMIIOHEHTOB. JlONOITHUTEIbHBIE BEHTUIIATOPHI OOBIYHO HYKHBI
KAaK «KOCTBIJIM» HE CIIMIIKOM XOpouemMy OCHOBHOMY. MHorue xopmnyca 4 7X CKOHCTpYHUPOBaHbI €
Y4ETOM IIEpPEepaCIpenesCHUs] IOCTYNAMWEro IOTOKa BO3AYyXa K OTHCIbHBIM KOMIIOHEHTaM:
IIPOLIECCOPY, JKECTKMM JUCKaM, IuUlaTaM paclIMpeHHs] B COOTBETCTBHHM C PEKOMEHIALMSIMU
IIPOU3BOUTEIIEN TIPOLIECCOPOB.

B HachIieHHOM COBpEMEHHBIMUA KOMITIOHEHTaMU KOMIIBIOTEPE MHOT1a HAOIF0IaeTCsl CBOEOOpas3HbII
«(deKT TOMUHO», CBA3aHHBIN ¢ JJABUHOOOPA3HBIM HapacTaHWeM IeperpeBa. Eciam B kommbioTepe
YCTaHOBJICHBl MOIIIHBIE MPOIIECCOp, BHUEOKApTa, 3BYKOBas KapTa, Mapoyka BHICOKOOOOPOTHBIX
KECTKHX JHUCKOB, TO HOPMAaJIbHOE JIOKAJIbHOE OXJa)KJeHHe He Bcerga nomoraer. CoOCTBEHHBIE
CHCTEMBI OXJIAXKJCHUS KOMIIOHEHTOB PAaCCUMTaHbl HAa TEMIIEPATYPY MOCTYIAIOLIEr0 BO3JyXa HE
Bbilie 30-35 rpamycoB. MOXET CIHOXKHTBCA CHUTyallMs, KOTJa BEHTWIATOP MOJY4YaeT BO3AYX OT
TPYIOTIOOMBOTO «COCena», CHUJIBHO HarpeBarolierocss B mporecce padoTel. EcrecTBeHHO, YTO
HaYHET MEePErpeBaThCs OXJIaxaaeMas UM

||B Havyasie 2000 roga /uisi KOMIIBIOTEPOB Ha 0aze mporeccopoB AMD cTanu MOMyJsPHBI CHCTEMBI
oxnaxaeHus:  ¢upm Thermaltake (cepus Orb) u Titan. PaquaTopbl  3TUX  W3JEIUA  OTJIMYAET
BEPTUKAJIBHOE PACHOJIOKEHHE pedep Mo MepuMeTpy UMIMHIPA, BJOJIh HAMpaBJIEHUS BO3AYIIHOTO
notoka. Ilom wuHTepdetic Socket A Beinyckanuchk Moaenu Chrome Orb (nuamerp 69  MMm)
u Mini Chrome Orb ¢ antoMuHUEBBIM paguaTopoM, SuperChrome O2b (c yBenuueHHON 10 75 MM



BBICOTOH paauaTtopa u AByMs BeHTHIsTOpamu), Mini Copper Orb (¢ MeTHBIM OCHOBAaHHEM
paauaTopa) W caMblid MOIMHBIN (HO Ype3BBIUAWHO HIyMHBIN) Dragon Orb (B TOM 4YHCIE HUMEET
Moau(UKaAIMI0 ¢ METHBIM OCHOBaHWEM pamuatopa Dragon 3). [lns npoueccopoB AMD Athlon ¢
paboueit yactoroit 1200 MI'y u BbIme 1Mo 3¢p(HEKTUBHOCTH TEIUIOOTBOAA COOTBETCTBYET TOJBKO
nocienHsas Monenb. OgHako ImyM BeHTWISATOpa (mpu oboporax okono 7000 B MHHYTY) U peEB
BO3/IYILITHOTO MMOTOKA MPEBPAIlalOT UCIIOJIb30BAaHUE KOMITBIOTEpA B JOMAIIHUX YCIOBHSX B IBITKY.
Taxum o6pazom, u3 ceput Orb K yCTaHOBKE MOXXHO PEKOMEH/I0BATh TOJIBKO MIIA IIAE MOJIEIN IS
cpenHux pabouMx YacToT, M Jy4lle TOJBKO HJs mporeccopoB Duron. JIns Oosee MOIIHBIX
PoIeccCoOpoB TpedyroTcst 6osee 3hPEeKTUBHBIC pelIeHUSI.

OueBHuHO, YTO IUIOMIATb KBajpara OyneT Bceraa OoJblle IUIOMIAHM BIMCAHHOTO B HETO Kpyra.
[TosTOMy OONBIIMHCTBO MPOU3BOAUTENCH CHUCTEM BO3IYIIHOTO OXJXKICHHUS MPEANOYUTAIOT
UCTIONIb30BAaTh  NPSAMOYronbHble  paguatopbl.  ®Dupma Thermaltake pa3paborana  cepuio
OPSAMOYTOJNBHBIX — KyJepoB Volcano. Hemoxyio  pemyTanuio HMMEIOT CHCTEMBl  OXJIAXKICHHS
dupmsl Elan Vital, nmeromue mpsMOYTOJIbHBIN B IUIAHE AJTIOMUHHEBBIA paguarop (B TOM 4YHCIe
npejUlaraeTcsi BapuaHT C MEIHBIM OCHOBaHWeM). Yemmmonamu B 3()(PEKTHBHOCTH SBISIOTCS
CHCTEMbl ~C  TEIUIONPOBOJHBIMH  TPyOKaMH ¥  MEAHBIMH  PagHaTOpaMH,  HaIpuMep
¢upmsl CoolerMaster.

B nenom, paccmarpuBas BO3AYIIHBbIE CHCTEMBbl OXJIaXKIEHHUS, MOXKHO YTBEpXkKAaThb, 4TO OoJiee
3¢ (eKTUBHBIE PELICHUS OTJIMYAIOTCSA IOBBIIIEHHBIM IIYyMOM U BecoM. Jlyii oObIuHOW paboThl
Jydlle TOAXOMAT INTAaTHBIE CHUCTEMbI, YCTAHOBJIEHHBIE (GUPMOM Ha «OOKCOBBIH» BapUaHT
mporeccopa.

BoasiHoe oxJiaxxaeHue

OnmHoit U3 HEMHOTUX CepHUIHBIX cucteM siBisietcs Water Cooling dbupmbl Senfu. KomruiekT coctout
U3 MEIHOrO TEeIUI00OOMEHHUKa (OXJIAaguTelNs), KpPEemsIerocs K MpoIeccopy, BOASHOTO Hacoca,
paamaTropa ¢ BEHTHJISTOPAMH, pe3epByapa U COCIMHUTEIIBHBIX CHJIMKOHOBBIX TPYOOK. B kauecTBe
KUJKOCTH PEKOMEHIYeTCs MCIOIb30BaTh AUCTUILTUPOBAHHYIO BoAy. [IpuHIMI paboThl CHCTEMBI
IPOCT: HAcOC TPOKAYMBAET BOJY 4Yepe3 TEIIOOOMEHHHUK, KOTOPBIH 3aKperuieH Ha KpHUCTale.
Harperas Boga mocTymaer B paauarop, TAe OXJaXKIAeTCs 3a CUeT YBEIHYEHHUsS MOBEPXHOCTH
paccerBaHUs TeIUIa M 00/TyBa BO3yXOM, HATHETAEMBIM BEHTHIISITOPOM.

HcnplTaHus MOKa3bIBaIOT, YTO AP(HEKTUBHOCTh CUCTEMBI BOJSHOTO OXJaxaeHus Ha 35-40% Bblie,
YeM Yy THUIIOBBIX CHCTEM BO3AYLIHOTO OXJaxJeHHA. OJHAKO CTOMMOCTh CHUCTEMBI 3HAUYUTEJBHO
MPEBBINIAET CTOUMOCTH JIOCTATOYHO MOIIIHOTO Tporieccopa Athlon XP.

JuiemenThl [lenbThe U Apyras 3K30THKA

[Tpuniun pabotsl 31emMenToB [lenbThe (TepModIeKTpUYecKast SMUCCHS) U3BECTEH J1aBHO. OTMETHM,
YTO IS OXJIAXKIACHHS TpoIleccopa ¢ paccermBaeMoil MonTHOCTRIO 50-60 BT motpebyercs srmeMeHT
[TenbThe HE MEHBLIEH MOIIHOCTHU ¢ MOTpedasieMbiM TokoM 10-15 A. Kpome Toro, mist oxiaxaeHus
«ropsiyeil» CTOPOHBI TEpPMOIapbl HYKEH MOIIHBIA BEHTWIATOp. llpuyem ero BBIXOH U3 CTpPOs
IPO3UT paciuiaBieHueM U Moayns llenpTee, M mporeccopa, U MaTepuHCKOM Iuiatel. [losTomy
1enecoo0pa3Ho  MCMONb30BaTh  dJeMeHThl  [lenbThe 1 OXJaXIEHUS  IPOLECCOPOB  C
teroBbeneHueM 20-25 Bt u Huxe.

Jpyrum 3K30THYECKUM CITOCOOOM OXJIaXIEHUs CITyKaT KpUOTE€HHbIE YCTaHOBKU. PaboTaroT oHM 110
TOMY JK€ NPHUHIMILY, YTO U OBITOBBIE XOJIOAWIBHUKHA. MOIIHOCTb, NoTpebisgeMas KpHOT€HHOH
CUCTEMOM oXJa)kaeHUs, He npeBbiaer 50-70 Br.



MHKPOCXEMa, YTO BBI30BET OOIlee MOBBIIIEHHE TEeMIIEpaTyphl BO3/1yXa BHYTpPH Kopryca. Bce
BEHTWISITOPHl U MHKPOCXEMbI OYAyT MOJNy4aTh TOPSYMN BO3IyX, W Jajee IMpolecc MPUMET
JIABUHHBIN XapaKTep, B UTOI€ KOMIIBIOTEP B JIYYILEM CIIy4ae «3aBUCHET».

CumnromMamu po0IeM ¢ OXJIXKICHHEM OOBIYHO CITY)KaT MEPUOJHUYECKHE «3aBUCAHUS TIpoLieccopa
KOMIIBIOTCPA oe3 BUJIUMBIX BHCHIHHUX IIPUYUH, HCOXHUIAHHBIC OTKAa3bl B pa60Te BUJICOKAPTHI,
KECTKUX JJUCKOB M JIPYTUX KOMIIOHEHTOB C BBICOKMM dSHepromnorpebieHueM. MHorna kommbeoTep
OTKa3bIBaeTCs paboTaTh MpH TOBBILICHHM TEMIEpaTypbl HAapy>KHOTO BO3AyXa (JEToM- TpHu
PACHONIOKEHUH BOJHM3M OTONUTENBHBIX MPHOOPOB). JleunTs 3TH «OO0JIE3HM» MOXKHO C ITOMOIIBIO
JJOKAJIBHOI'O OXJIAXKACHUA HaubOoJee KPUTHUYHBIX 3JICMCHTOB. O6paTI/ITe BHHUMAaHHUEC, YTO MHOI'UC
COBPEMEHHBIE MHKPOCXEMBI IS 3BYKOBBIX WM * CETEBBIX KapT, TIOHEPOB TEJIEBU3MOHHOTO
CHUTHaJIa HarpeBaioTcs B mporecce padborsl 10 80-100 rpamycoB, a KOHCTPYKTUBHO HE HMEIOT
HHUKAaKHUX 3JIEMCHTOB OXJIQK/CHUSI.

Ecin Mepsl JIOKaNbHOIO OXJIQXKAECHHUS HE IIOMOTaroT, CIEeIyeT 3aAyMaTbCsi O KapAMHAIBHOM
pemienun npobsembl. KoHeuHo, He cTOMT cpa3dy MeHATh kopmyc. IlompoOyiite ycTaHOBUTH
JIOTIOJIHUTEIbHBIE BEHTWIIATOPBl. Ha phIHKE BCTpedaroTcs Iiefibleé BEHTHISATOPHbIE OJOKH pPa3HbIX
IIPOU3BOJUTENICH, YCTAHABIMBAEMbIE B ILITUAIOMMOBBIE OTCEKHM BHYTPH Kopmyca B kpaiiHem
cllyyae, MOYKHO M CaMOMY COOPYJIUTh TaKOW OJIOK XOTh U3 YETHIPEX MPOLECCOPHBIX BEHTUIIATOPOB
U YCTaHOBUTb B HY)KHOE€ MecTo. HampasieHue moToka Bo3Ayxa B COOTBETCTBHM C THUIIOM Ballero
BEHTWJIATOPA B OJIOKE MUTaHUS (BBITSHKHOM MM HAarHETarOIMI) BEIOUPAIOT IEPEMEHOH NMOJIIPHOCTH
IIATaHUS.

KavectBennsle Osioku oxnaxaeHus Mapku PCV-220 ycTaHaBIMBAIOTCS B CJIOTHI  paclIMpeHUs
untepdeiicoB PCI nnu ISA. bnaronapst 5ToMy OHH MOTYT YIPAaBJISTHCS CIIEIUAIBHON MPOTPaMMOH,
OTCJIEKUBAIOIEH TEeMIepaTypHbIi peXUM BHYTpH Kopmyca. Takoe perieHue oOecreyrBaer
rapaHTUPOBAHHOE MOJJIEPKaHUE TEMIIEPATYPBI BHYTPH KOPITyca B 3aJJaHHBIX IIpeIeIiax.

B nocnennee BpeMsi HEKOTOpPbIE KOMIIAHMU, MPOU3BOJAIIME CUCTEMBl OXJIAXACHUS, Mpe/iararwT
KOMIUIEKCHOE  pelleHue mnpobirembl B kadectBe  mpuMepa  pacCMOTPUM — KOMIUIEKT
bupmbl Zalman, nony4uBIIAN HazBanue Computer Noise Prevention System (cucrema
IpeOTBpALeHUs [IIyMa KoMIIbioTepa). B ero cocraB BXoJsT 610K MUTaHUsS BBICOKOTO KauecTBa Ha
300 Bt ¢ MajJomIyMsIIMM BEHTUJISITOPOM C PETYIUPYEMOMl CKOPOCTBIO, KOMILUIEKT OXJIaXJACHUS
nporeccopa (MEAHBIM panuaTop M OTHENIBHBIA pErylupyeMblii BEHTUJISATOpP), pPaaAHaTOp JUIS
BUJICOKAPTHI, JOTOJHUTENbHBIN PETYIUPYEMbI BEHTUIISITOP JUIsl KOpIyca, paguaTop YUIICeTa.

KommnonenTts! Zalman njst MajaomyMHOTO CUCTEMHOTro OJioka Ha Tutatrgopme Pentium 4 oboiinercs
HenemeBo: 0ok muranus ZM300A-APF (60%); komruiekt oxiaxaeHus nporeccopa CNPS6500A-
Cu (oxono 60%); pammarop gans  Bumeokaptsl ZMII-Cu (oxono 16$); BenTwinsTop s
kopriyca FBWS (okono 11%); pammatop s uwmncera NB32 (okomo 4$). Wtoro monydaercs
BHYyIIUTENbHAs cymma Ooniee 1508, OmHako mosib30BaTelib 3a 3TH JACHBIU MOJyYaeT KOMITBIOTED C
YPOBHEM IIYMOB He CBbIIE 25 1b.

OxyaxkaeHue nmpoueccopon

M3BecTHO, 9TO OOJBIIMHCTBO COBPEMEHHBIX IPOIIECCOPOB PAa3BUBAIOT 3HAYUTEIBHYIO TEIUIOBYIO
MOIIHOCTb. Hanpuwmep, Pentium 11-300 notpe6usn pu pabote 10 43 Br,
a Pentium 4 (saapo Willamette) 21T — nmo 75 Bt! OdeBugHO, YTO TPAKTUYECKH BCA
AIIEKTPUYECKasi MOIIHOCTh Ipoleccopa mpeolOpasyeTcs B TEIJIOBYIO S3HEPruio. OTO TeIUIo
HE00X0auMo 3(pPEKTUBHO OTBOAMTH, MHAYE TeMIEepaTypa KOMIIOHEHTOB IpOIieccopa IMPEBBICUT
JIOITYCTUMYIO TPaHMIly U IPOU30MIeT cO0i B pabdore.

B xadyecTBe mMacCMBHOTO 3JIEMEHTA OXJIAXACHUS IIMPOKO MPUMEHSIOT panuaTopsl. [IponsBoaurenu
MPOIIECCOPOB CTAPAIOTCS PACCUUTATh IUIONIAIh MMOBEPXHOCTH PAMATOPOB TAaKUM OOpa3oM, 4TOOBI



obecrneunBaliCss HEKOTOPHIH 3amac 1mo 3¢(HeKTUBHOCTH TeIiooTBoa. OHAKO TaKOW 3amac HEBEJIUK
W B ClIydae pas3roHa Ipoleccopa He oOecmedynBaeT cTaOmibHOW paboThl. [axe «pupmeHHBICH
paaruaTopbl HBIHEC UMCIOT TMI'aHTCKUC pa3MCPhIL.

Ecnm pammatop B OAMHOYKY HE CHpaBISETCSd C OTBOJOM TEIUIa, HA IIOMOIIb IPUXOJISAT
BEHTWIATOPHL. CoueTaHue BEHTUIISTOPA U PaiMaTopa UCIOJIB3YIOT YKE I0BOJIBHO 1aBHO, HAYMHAS C
JUHEHKH TmporeccopoB Pentium. OMHaKO B TIOCICIHUX MOJEISAX IPOIIECCOPOB pasMepbl H
MOIIIHOCTh AarperatoB OXJAXJEHUS JOCTUIVIM UYAOBMIIHBIX pa3MepoB. Pl3BecTHbl Mopenu
BO3AYIIHBIX CUCTEM OXJIAXIEHUSI IpoiieccopoB ¢ BecoM A0 900 rpamm!

[Kak npaBuyo, B Retail-nocmaske (y HaC 4acT Ha3bIBAEMOU «KOPOOOYHOI») MPOIIECCOPBI CHAOKEHBI
3aBOJICKUM KOMIUJIEKTOM YCTPOMCTB OXJIAXKJICHHS, YK€ 3aKpPEIUIEHHBIM Ha KapTtpumke. Takue
CTaHJApTHBIC YCTPOWCTBA TapaHTHPOBAHHO OOECIEUYMBAIOT CTAOMIIbHYIO pabOTy Mpoleccopa B
T00BIX pekumax. XOTs HM3BECTHbI M «IpoKojibl». Hampumep, ¢upma Infel Obina BBIHYXAEHA
OTO3BaTh JMJI1 3aME€Hbl NEPBYK0 MNapTUIO0 MOIIHBIX IpoueccopoB Pentium III 130 Ml wu3-3a
po0JIeM C OXJIXKICHUEM MPU BHICOKOHN Harpyske.

B cucremnbix miatax (u kopmycax) ¢opM-hakropa AT BEHTWIATOP OXJIAXAEHHUS Mpoleccopa
HaNpsMYI0 TIOAKIIOUAeTCs K pazbemMaM Ooka muTaHus. [[o3ToMy ympaBisiTh UM HEBO3MOXKHO.
CoBpemennble  ycrpoiictBa (opm-paktopa ATXu ero Moaudukanuii mpeaycMaTpUBarOT
MOJIKJIFOUEHUE BEHTWJIATOPA OXJIAXKJIEHHUS Ipolleccopa K CHELHMAIbHOMY pa3beMy Ha CHCTEMHOM
riare. [lluHa nutanus U ynpapieHUs MO3BOJISIET KOHTPOJIUPOBATH YACTOTY BpAICHHs KPbLUIbYATKH
BEHTWISITOPA U B COBOKYIIHOCTH C TEPMOAATYUMKAMU YIEP’KUBATh TEMIEPATYPY MUKPOCXEMBbI
mpoleccopa B 3aJJaHHBIX Mpeaenax. XOTs 3eCb MHOTO€ 3aBUCUT OT CUCTEMbl TEPMOMOHUTOPUHTA,
YCTAaHOBJIEHHOW Ha cucTeMHOM miate. K cokaneHuto, B JEIIEBBIX HU3/EIUAX TEPMOKOHTPOIb
3aKJIF0YAETC B YCTAaHOBKE B BBIPE3 IPOLECCOPHOIO pazbeMa TEPMOAMOAA, KOTOPBIA Hake He
KacaeTcsl Kopmyca Ipolieccopa. B 3ToMm ciydyae 3HaueHHs] TeMIEepaTyphl, BblJaBaeMble CUCTEMOI,
OUYEHb JAJIEKH OT PEAJIbHOCTH.

Tepmountepeiic

B OEM-nocraBke mporeccopbl 00bIYHO MPOJAIOT 0€3 YCTPONUCTB OXJIaXI€HUs, KOTOpbIe TpeOyeTcs
npuoOpeTraTh OTAeNbHO. TakuM oOpa3oM, BCTaeT mpobieMa BhIOOpA KOMILIEKTA OXJIAXKIACHHUS U
crioco0a ero ycTaHoBKU. YacTo C LeNbl0 SKOHOMHMH CPEACTB MOKYIAETCs MEpBOE IMOMaBIIeecs
JIEIIEBOE YCTPOMCTBO, OOBIYHO KHUTAMCKOro IMPOW3BOJCTBA. TakoM MOAXOA YpeBaT CEPbE3HBIMU
HENpUATHOCTSIMU.  [lo0OHBIE  KOHCTPYKLMHM  3asBIISIOTCS Kak  YHHUBEPCAJbHBIE, SKOOBI
paccurMTaHHbIE Ha IUPOKUI CIIEKTP MOJIEJIEH MPOLIECCOPOB.

Jaxxe Oernplii OCMOTpP 3THX H3ACIUA NPUBOJUT K CTOMKOMY YOEXKIEHHUIO, YTO MX CO3JaTelH
BOOOIIE HE 3HAKOMBI C OCHOBaMHM TE€pMOJIMHAMHUKH. Jla M KauecTBO HCIOIHEHHUS TaKOBO, UTO
IUIOCKOCTh PajiiaTopa, MPUMBIKAIONIYIO K IPOIleccopy, Kak MUHUMYM Tapy JHeW Hajo HutidoBaTh,
a BEHTHJIITOP IPOXOYeT He XyXe Impomeisepa Binerawoomero «Meccepmmutray. CiykaT Takue
YCTPOMCTBA OUY€Hb HEJOITO U MPAKTUYECKHU HE CITIOCOOHBI K HOPMAJIbHOMY OXJIQXKICHHIO.

Ecnu BbI penmiii COKOHOMUTD Ha OXJIAXKACHHUH, IOKYIAaliTe CTAaHIaPTHBIN 3aBOICKON KOMIUIEKT [
JAHHOTO Tpolieccopa. 3a Mapy «IMIIHUX» J0JUIAPOB BBl NOJYUUTE HAIEKHOE YCTPOMCTBO U OyneTe
CIIOKOMHBI 3a IpoLeccop. 3aMeTuM, uTo s mpoueccopoB AMD Athlon 3aBOACKOW KOMILJIEKT
OXJIaX/IEHUSI HAWTHU JOCTATOYHO CJIOKHO. Jla M caMM ITOCTaBKM ITHX IPOLIECCOPOB B «DOKCOBOMY (C
YCTQHOBJICHHOM CUCTEMOH OXJIaKICHHS) BapUaHTE OYeHb OTPAHUYEHBI.

B HCKOTOPLIX ClIydasaX CTOUT MNOAyMaTb O HpHOGpeTeHI/II/I KauCCTBCHHOI'O BCHTUJIIATOPA
npoecCHOHANBFHOTO Kilacca. Bo-mepBBIX, €CiM MOSBWIACh HIEs pa3orHaTh Mpoleccop, 0Oe3
BEHTWJIATOpPA CTOMMOCTBhIO He MeHee 10 mommapoB He 000WTHCH. BO-BTOPBIX, €CIM KOMITBIOTED



OCHaIlI€H 3HAYUTCIbHBIM YHCJIOM KOMIIOHCHTOB, BBIAC/IAIOINUX TCIIJIO, TO CTaHI[apTHHﬁ 3aBOHCKOﬁ
BCHTHUJIATOP HE BCErAa CIIPABIIACTCA C OXJTAXKICHHUEM.

MoHTHpOBaTh paguaTop C BEHTHJIATOPOM Ha KOPIYC Mpoleccopa CiaeAyeT TOJIbKO TocClie
00pabOTKH MOBEPXHOCTU TEILIONMPOBOAHOM macToi. OreuecTBeHHas nmacta KIIT-8 crout xoneliku
M, XOTS HE WUMEeT BBIJAIONINXCA IIOKa3aTesei, JOCTaTOYHO Ka4eCTBEHHO OO0eCIeunBaeT
HOPMaJIbHBIA TEMIUIOOTBOA. 3aBOACKHE CTaHJApTHBIE paJUaTOpbl, KaK MPaBUIO, HMEIOT
MPUKPBITYIO JIUIIKOW JIEHTOM IJIONIA/IKY, Ha KOTOPYIO 3apaHee HaHECeHA TEIUIONPOBO/IHAS MACTa.

B mpodeccrmonanbHbIX H3AENUAX B KadecTBE MACThl MPUMEHSIOT CIEHUAIBHO IMOA00paHHbIE
COCTaBBI, yZ€JbHAasl TEIUIONPOBOJHOCTH KOTOPBIX Ha MOpAAoK Bhime, 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 711 KPUTUUHBIX
110 HAaJIS)KHOCTH CHCTEM.

IMocaencrBun neperpesa

[TonpoOyem OLIEHUTH TOCJIEACTBUS MEperpeBa s pa3iMyHbIX MpoleccopoB. B oOuiem ciydae
MOKHO YTBEp)KIaTh, YTO HE3HAYUTENbHBIN MEPEerpeB BBIPAXKAETCS B HECHPOBOIIMPOBAHHBIX
3aBHCAHUSX U «CJIETax» OMEPAIMOHHON CHCTEMBI U MPOTPaMM «TspKenoro» kiacca: 3JI-rpadukw,
urp, o0paboTku u300pakeHuit uiau BuAeo. Ecnu BcTpeuaroTcss mpoOsieMbl Takoro poja, MHOTAa
JIOCTaTOYHO TUIATEJIBHO CAYTh MbUIb C PaJuaTOpa U KPbUILYATKH BEHTUJISTOpA, a TAKXKe JPYTUX
KOMIOHEHTOB. Ho wame pemieHHe COCTOMT B 3aMEHE BBIPA0OTaBIIEro pecypc WIH
HEKayeCTBEHHOI0 BeHTWsITopa. CucremaTHueckue cOOM KOMIBIOTEpPA CIYCTS ONPEICIIEHHOE
BpeMs IOCJie 3allycka TOBOPAT O TOM, YTO TEIJIOBOM PEXHUM cepbe3HO HapymieH. OObIYHO 3TO
CBS3aHO C BBIXOJIOM U3 CTPOSl BEHTUJATOpa (OXJIaXKIEHHS Ipoleccopa WM OJIOKa MUTaHUus).
OpHako Takue TMpoONeMbl MOTYT OBITh MOCTEICTBUEM YCTAHOBKM HOBBIX OSHEPrOEMKHUX
KOMIIOHEHTOB. B 3TOM ciryyae moctaBbTe Ha npoieccop 00Jjiee MOIIHYIO CUCTEMY OXJIAXKIEHUS WU
MIOMEHSINTE pa3MEIIEHNE KOMIIOHEHTOB B KOPITYCE.

He nans Bcex Mogeneil mpolueccopoB meperpeB MpoxoauT 6Oe30one3HeHHO.  OcoOeHHO
YYBCTBUTEIHHBI K MIPEBBIIICHUIO npeenbHON TEMIEPATypPbI
nporeccopsl Athlon u Duron dupmel AMD. V3BecTHBl M TOJAPOOHO ONMCAaHBl CIIydaud IOJHOTO
BBIXO/Ia W3 CTPOs ATHX IPOLECCOPOB IMpH OTKaze BeHTwisTopa. [Ipoueccopsl InfeloTHOCATCS K
Kateropuu Oosee croiikux uzaenuii. [1o kpaiitHeil Mmepe, aBTOp HU pa3y He CIBIIAT O CTOPEBLIEM IO
IpUYMHE OTKa3a BEHTUJIsAITOpa npoieccope Intel

Takast pasHHIIa B TIOBEIEHUM COBPEMEHHBIX NPOIYKTOB Intel u AMD OObSCHSACTCS pa3HBIM
MOAXOAOM K KOHTPOJIKO 3a TEPMHYECKHUM peXUMOM Ipoueccopa. @upma AMD no mocieaHero
BPEMEHHU CUMTAJIA, YTO OXJIAXKICHHUE U KOHTPOJIb 3a TEMIIEPATYpPOH — 3a7a4a CUCTEMHAs U IIOTOMY
9TUM JIOJKHBI 3aHUMATHCSI MPOU3BOJUTENN MAaTEpUHCKUX IutaT. OJHAKO «MaTEPUHCKHID JTaTUYUK
OOBIYHO KpPEMUTCS K pauaTropy CHCTEMbl OXJIQXKJIEHHsS, a 4YacTo HaXOJUTCS B BBIpe3e
pazbema Socket 1 MEpSIET, TI0 CYTH, TEMIIEPATYPY MAaTEPUHCKON TUIaTHI B JaHHOU Touke. CoueTaHue
nporieccopoB Athlon XP ¢ COBpEeMEHHBIMM MAaTE€PUHCKHMH IUIaTaMHu Oojiee HaJle)KHO B CMBICIE
TEPMOKOHTPOJIS, IMOCKOJIBKY B IIPOLECCOP BCTPOECH TEPMOPE3UCTOP, BBIJAIOIIUN CBEACHUS O
TEKyIleH TeMIrepaType.

®upma Intel nepenoxuia 3agady KOHTPOJIS 3a TEMIEpaTypoil mporeccopa Ha BHYTPEHHUE CXEMBI.
OcobennHo yIa4HO aTa npobema pereHa B nporeccopax Pentium 4, tne
cxema Thermal Monitor obecriedBaeT HE TOJBKO KOHTPOJIb TEMIEpaTypbl, HO U CHU)KECHHUE
paboueit yacToThl Tipu TieperpeBe. TectupoBanue mporeccopa Pentium 4 co castoit (!) cucremoit
OXJIXK/ICHUS MOKa3aJl0, YTO MPOLIECCOP COXpaHsIeT paboTOCHOCOOHOCTH, JIMIIL 3aMeasas paldoTy.



Mopnens Pentium I1I Benet cebst 6onee «rpy0o», HO BIIONHE MPEACKa3yeMo: B Clydae Meperpena
MIPOIIECCOP «3aBUCACTY, OTKIIFOYAs ITUTAHHUE SIPa.

B03L[ymm>1e CHUCTEMDbI OXJIAXKIACHUSA

Bo3aymHeie cUCTEMBI OXJIAXIAEHUS OCHOBAHBI HA MEpeaade TEIUIOBOW SHEPrUU OT Ipoueccopa K
paauaropy, UMeroIIeMy ropa3o OOJbIIYIO IUIONIA/(b IOBEPXHOCTH, YEM KPUCTAILI, Yepe3 KOTOPYIO
¥ OTBOJUTCS U3nuIIeKk Tema. [Iporeccopsl manoi mottHocTy (Hanpumep, VIA C3 unu MoOUIIbHBIS
BapuaHThl Pentium I1l) o6xoasaTcss TONbKO paguaTopoM. OmHako B OONBIIMHCTBE HACTOJIBHBIX
CHUCTEM HCIIOJBb3YIOT CHCTEMY OXJIaXJEHHUS, B KOTOPOM IMOBEPXHOCTb paguaTopa 0O0AyBaeTcs
BO3J1YIIHBIM IOTOKOM, CO3/1aBa€MbIM BEHTUIIATOPOM. [Ipu TeroBbieneHnn MomHOCThI0 10 30 BT
JOCTAaTOYHO MPUMEHUTHh OOBIYHBIN BeHTHIsATOpP 50x10, 00myBaromuii adIOMHHUEBBIA paauaTop.
3HauuTenbHOE peBbiiieHre 3HaueHus 30 BT paccenBaemMoii MOIIHOCTH BBI3bIBAET HEOOXOAUMOCTD
YBEJIUYMBATH ILJIOMIAIb PaMaTopa U MPOU3BOJAUTEILHOCTh BEHTHIATOPA. B ClIOXKHBIX ciayyasx (mpu
TEIUIOBBIIETICHUH Tmpoueccopa Oonee 50 Brt) mpuxoaurcs ontuMuzupoBaTh Qopmy pebdep
pamuaTopa, MPUMEHATh MaTEpHAIbBl C XOPOIIEH TEeIIONPOBOAHOCTBIO (MeAb), HapalluBaTh
MIPOU3BOIUTENILHOCTh BEHTHIIATOPA 33 CUET YBEITUYCHUSI IUaMeTpa KPbUIbUaTKU U YKCiia 000POTOB,
a MHOTJ]a yCTaHABJIMBATh JIBA BEHTWIATOPA.

['maBHBIM «JIBUTATENEM Iporpecca» B OONACTH IOCTPOEHHS CHCTEM OXJIAXKICHUS SIBUJIACH
¢upma AMD, ubu ctapume moaenu Athlon (¢ pabounmu yactoramu Oosiee 950 MI'n) BbIoenstoT
6onee 50 Brt. IloaTOMy camble «M3bICKAaHHBIE)» CUCTEMbl OXJAXKIACHUS pa3paboTaHbl UMEHHO IOA
untepdeiic Socket A (Socket 462). llpaBna, nznenus komnanuu Intel cepun Pentium 4 He CIUIIKOM
otctatoT oT Athlon. Hatipumep, Pentium 4 ¢ sppom Willamette n yacroroit 2 I'T'y umeer TemioByro
MOIIHOCTH 75 BT.

IIpakTuyeckas padora 47 YTuinuzanus HeucnpaBHbIX 1eMeHTOB CBT

3amaHue:

I. CocTaBuTh IUIaH KOHCIIEKTA.
2.KpaTkuii KOHCIEKT MO IUIaHy.

3.0TBeTUTH Ha KOHTPOJIbHBIE BOIPOCHI

IIpakTnueckas padora 48 TunoBasi cucreMa yTUJIM3aIUM HEMCITPABHBIX
3JICMCHTOB
M3BiieueHre qparoneHHbIX METAUIOB U3 BTOPUYHOTO CBHIPhS ABJISCTCS YaCThIO TIPOOIEMBI
WCIIOJTb30BaHMs BO3BPATHBIX PECYPCOB, KOTOpask BKIFOUYACT B ce0sl CIICTYIOIINE ACTICKTHI:
*  HOPMAaTHBHO-NIPAaBOBOW;
*  OpraHM3aIMOHHBIIA;
* cepTU(hUKAIMOHHBIIA;
*  TEXHOJIOTMYECKUH;
*  DKOJOTHMYECKHUI;
*  DKOHOMHUKO-(pUHAHCOBBII.
[IpoGnema ucnoab30BaHUs BTOPUYHOTO CHIPHS, COJIEPIKAIIETO IPArOICHHBIE MaTEPHAIIbl U3
KOMITBIOTEPOB, IEPUPEPUITHOTO 000PYIOBAaHUS U HHBIX CPEACTB BhIYUCTUTENbHOU TeXHUKH (CBT)
aKTyaJlbHa B CBSI3M C TEXHUYECKUM NEPEBOOPYKEHUEM OTpaciiel MPOMBIIIIIEHHOCTH.



K nparomeHHBpIM MeTalulaM OTHOCSITCS: 30JI0TO, cepedpo, IUIaTHHA, NalUIaJuid, pPOIHIA,
UPHUIUN, PYTCHHA, OCMHI, a TaKKe JTI00ble XMMHUECKUE COCIMHEHUS U CIUIABBI KaXJIO0TO U3 ITUX
METaJJIOB.

Cratbs 2 1. 4 "®enepanbHOro 3aK0Ha O APArolEHHBIX METauIax U JParoll€HHbIX KaMHAX"
ot 26 mapta 1998 roma Nel463 rmacut: "JIoM U OTXOJbI IParolieHHBIX METAIJIOB MOJIJICKAT cOOpy
BO BCEX OpraHHU3aIusiX, B KOTOPBIX 0Opa3yroTCs yKa3aHHBIC JOM W 0Tx0.bl. COOpaHHEIE JIOM H
OTXOJBbI TOJUIekKAT 00sS3aTelbHOMY YYE€TY M MOTYT IepepadaTbiBaThCsi COOMPAIOIIMMHU  UX
OpraHU3aIUsIMU JIJI1 BTOPUYHOT'O UCIIOJIb30BAaHUS WM PEaIn30BbIBATHCS OPTaHU3AIMSIM, UMEIOLUM
JUIEH3UU Ha JaHHBIA BHUJA JAEATEIbHOCTH, Uil JajbHEiIIero mnpou3BoicTBa U addunHaxka
JIparolieHHbIX METAJIOB".

CtpykTypHass MoOZelb MpPOBEAEHUS palbOT MO H3BJICUECHUIO BTOPUYHBIX JIPArOlCHHbBIX
MeTajuIoB U3 orpadotanHbiX w3naenuii CBT, BKiroyaer cieayromue 3Tarsl :

* HndopmanuonHoe odecrneyeHue;
* Co3nanue ycinoBuii;

* Paz6opka uzgenuit;

* Peanuzanus nmaprtuii.

Ha »rane "WudopmanmuonHoe obdecrnedyeHue' ocymecTBisieTcss coOop HHPOpMAIUU O
KOHKPETHOM OOBEKTE U3 KOTOPOro IUIAHUPYETCS YTUIM3UPOBATH JparoleHHble MeTamibl. Ha sTom

— OCHOBHEIE HAIPABTEHHA JEATEIBRHOCTH
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PﬂcyHOK OcHaBHBI€ HanmpaBJCHUA ACATECJIbHOCTH HA ITale «I/IH(I)OpMaHI/IOHHOC odecneuyeHue»

aTarne HeoOXOAMMO MPUACPIKUBATHCS TIOCIEOBATEIHFHOCTH ICUCTBUH, YKa3aHHBIX Ha PucyHke

Kak BumHO u3 mnpuBeneHHOM Ha PucyHke cXeMbl, OCHOBHBIE [JEHCTBHsS Ha JTare
"UnpopmaninonHoe obecriedeHue" MNPeACTaBIAIOT COOOW HENmpephIBHYIO I0OCIIE0BATEIbHOCTD
JENCTBUH, TOATOTABINBAIOIINX OCHOBY /ISl YCIIEUIHOTO BbINOJHEHUS 3Tana "Co3nanne yciaoBui'.

Ha srane "Coznmanue ycrnoBuil" cO3[alOT yCIOBHS JJsl MPOBEACHUs paboT Mo pazdopke
m3nenunii CBT. IlpuoGperaercs u TpaHCIOpTUpYETCS OOOpyIdOBaHHME TOJUIekKaliee pa3bopke,
MPOM3BOJIUTCS MTOJTOTOBKA HHCTPYMEHTA U pabO4YMX MECT.

Ha »Tom sTane Heo6X0auMoO, MPHUIEPKUBATHCS MTOCIEI0BATEILHOCTH IEHCTBHH, YKa3aHHBIX
Ha PucyHox



OCHOEBHEIE HATTPABRJTEHH A NEATEJIBHOCTH
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Pucynok - OcHOBHbIe HANIPABJICHUSI J1eATeNBLHOCTH Ha 3Tane «Co3JaHue ycJI0BU»

Kax BuaHO U3 npuBeaéHHON Ha PUCyHOK cXeMbl, OCHOBHbIE JeiicTBUs Ha 3Tane "CoznaHue

ycioBuit" MPEACTABIISIOT coboi HETIPEPHIBHYIO MOCJIEI0BATEIILHOCTD JIeUCTBHM,

MOJTrOTABIUBAIOIINX OCHOBY ISl YCIICIITHOTO BHIMOJIHEHUs 3Tana "Pa3zoopka n3nennii”.
[locnenoBarenbHOCTh  pa3zbopku  ompenensercs  tunoMm  usnenus  CBT,  ero
KOHCTPYKLIMOHHBIMU OCOOEHHOCTSIMH U KOMILJICKTallUEH.

Kaxk npaBuno, nporecc pa30opku JOKEH BBIMOIHIETCS B MOCIEA0BATEIHLHOCTH, OOpaTHOM
nporeccy coopku uzaenusi. OCHOBHbIC HANpaBJICHUs JAesATeNbHOCTH Ha dTane "Pa3zbopka u3genuit”
MpeACTaBIeHbl HA PUCYyHOK.

OCHOBHEIE HATIP ABJTEHMA JEATEJIBHOCTH
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Pucynok - OcHOBHBIC HaNIpaBJIeHHS AeATEJBLHOCTH HA dTane «Pa3dopka uznesmnii CBT»

Kak BumHO u3 mpuBeeHHOW Ha PHCYHOK cxeMbl, OCHOBHBIE JEUCTBHUS Ha 3Tane "Pa3bopka
n3aenuit" MPECTABIISIOT co0oi HEMPEPHIBHYIO OCJIEN0BATEILHOCTE JIEHCTBHH,
MOITOTABIUBAIOIIUX OCHOBY JIJISl YCIIEITHOTO BHIMOTHEHU dTana "Peanu3amus naptuit”.

~n

OcCHOBHbIE HalpaBJeHUs JEATEILHOCTH Ha dTane "Peanu3zanus nmaptuil" mpeacTaBlieHbl Ha
Pucynok.



OCHOBHBIE HAITPABJIEHUA JEATEJIBHOCTH
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PﬂcyHOK - OcHOBHBIE HanpaBJICHUA ACATCJIbHOCTH HA 3TAIlE «Peanuzanus MapTumn»

Kax BunHO n3 nipuBeneHHo# Ha PucyHke cxembl, OCHOBHBIC JIWCTBHS Ha dTarne "Peanuzamus

napTui" MpencTaBiIsOT cOo00M IOCHIEN0BATENbHOCTh JIEUCTBUM, CO3/1AI0IIUX OCHOBY AJIs
YCIIELTHOT'O BBINIOJIHEHUS IPOLEAYP 3aBepluatoniero srana yrumusanuu CBT.

IIpakTuyeckas padora 49
Pecypco- u 3Heprocoeperammue TeXH0JA0rum ucnoyab3opauuss CBT

3amanue:

I. CocTaBuTh IUIaH KOHCMEKTA.
2.Kpatkuii KOHCIEKT MO IUIaHy.
3.0TBeTUTH Ha KOHTPOJIbHBIE BOIPOCHI

B nauane 90-x ronos xomnanust EPA (Environmental Protection Agency— ATreHTCTBO 1O
3alIUTe  OKPY)KAIOLIEH  cpeapl) Hayajgo  MPOBOAMTH  KAMIIAHUIO 1O cepTU(UKALUU
sHeprocOeperarux MepcoHAIbHBIX KOMIIBIOTEPOB U Nepudepuitnoro obopyaosanus. Komnbrorep
WM MOHHUTOP BO BpeMsl MPOJOJIKUTEIHLHOTO MPOCTOS TOJKEH CHU3HUTH dHepronoTpednenue a0 30
Bt u Gonee. Cucrtema, yaoBIETBOpPSIONIAs 3TUM TpPeOOBAaHUSM, MOXET TMOJYyYUTh CepTU]HUKAT
Energy Star.

B nmacrosimee Bpems B [IK Hanum nmpuMmeHeHHE ClenyIONMe YHEProcOeperarmye TEXHOIOTUH:
CraHaapT ycoBeplIeHCTBOBAHHOH cucTeMbl ylnpaBjeHuss nutanueM (Advanced Power
Management—APM) pazpabGoran ¢upmoii Intel coBmectHo ¢ Microsoft u ompenenser psn
UHTEpPEICOB MEXAy anmapaTHBIMA CpPEACTBAaMHU YIpPABICHHUS NHUTAHUEM U OINEPALMOHHOM
cucrteMoil komnbroTepa. [lonHoCTRIO peanu3oBaHHbIi cTanaapT APM mo3Bosisier aBTOMaTHYEeCKU
NEPEKIIIOYaTh KOMIIBIOTEDP MEXAY ISATHIO COCTOSIHUSAMHU B 3aBUCUMOCTH OT TEKYIIETO COCTOSHMS
cuctembl. Kaxxgoe mnocienyrolee COCTOSHHE B HPUBEIEHHOM HHM)KE CIIMCKE XapaKTepU3yeTcs
YMEHBIICHUEM MOTPEOICHHS SHEPTHH.

*  Full On. CucteMa NOJHOCTBIO BKIIFOUYEHA.



* APM Enabled. Cucrema paboTaeT, HEKOTOpbIE YCTPOMCTBA SBIAIOTCA OOBEKTaMU
yIpaBJIeHUs Ul CUCTEMBbl YIpaBieHHs nuTaHueM. Heucnonb3dyemble ycTpoiicTBa
MOTYT OBITh BBIKJIFOUEHBI, MOXKET OBITh TAK)KE€ OCTAHOBJICHA WJIM 3aMe/jieHa (T.e.
CHIDKEHa TakKToBas 4YacToTra) paboTa TakTOBOTO TIeHeparopa LEHTPaJIbHOIO
npoleccopa.

* APM Standby (pe3epBHbIii pexnm). Cucrema He paboTaeT, OOIBITMHCTBO YCTPOUCTB
HaXOJIATCS B COCTOSHUM NOTpeOseHuss Manod MourHocTH. PaGorta TakTOoBOrO
reHepaTropa LEHTPAJIbHOrO MpoLieccopa MOXKET ObITh 3aMeUIeHa WJIM OCTaHOBJICHA,
HO HeoOXoauMble Mapamerpbl (YHKUMOHMPOBAHUS  XPAHATCS B MAMSATH.
[Tonp3oBarenb UM ONEpalMOHHAsE CUCTEMA MOTYT 3allyCTUTh KOMIIBIOTEP U3 3TOrO
COCTOSIHUS IIOYTH MTHOBEHHO.

* APM Suspend (pexum mnpuoctaHoBku). Cucrema He paboTaer, OOJBIIMHCTBO
YCTPOMCTB MaCCUBHBI. TaKTOBBIN I'€HEPATOP UEHTPAIBLHOIO MPOLIECCOPA OCTAHOBIIEH,
a mapameTps! (PYHKIIMOHUPOBAHMS XPAHATCS HA AUCKE U IPU HEOOXOAMMOCTH MOTYT
OBITh CYMTAHBI B TIAMATH JJISI BOCCTAHOBJICHUSI Pa0OTHI CHCTeMBl. UTOOBI 3amyCTHTh
CHCTEMY U3 3TOTO COCTOSTHUS, TPEOYETCSI HEKOTOPOE BpEMSL.

*  Off (cucrema otkimoueHa). Cucrema He padoraeT. ICTOYHUK MUTAHUS BBIKITFOYCH.

JList
peanmu3aiun pexxumMoB APM TpeOyroTcst ammapaTHble CpeAcTBa M IPOTPaMMHOE
obecnieuenue. Mcrounnkamu nutanus ATX MOXHO ympaBisiTh ¢ noMomsio curtaia PowerOn u
(baKyIbTaTUBHOIO pa3beMa IMUTAHUSA C IIECThI0 KoHTakTamu. (HeoOxoaumble Ui 3TOr0 KOMaHIbl
BBIJIAIOTCS IpOrpaMMoil.) M3roroBuTenu Takxke BCTpAaUBAaIOT 110J100HBIE YCTPOWCTBA yIpaBJIECHUS B
Jpyrue HJIEMEHTbl CHCTEMBbl, HalpuMep B CUCTEMHbIE IIJIaThl, MOHHUTOPbl M JHUCKOBOJBI.
OnepanuoHHble cucTeMsl (Takue kKak Windows), KoTopble noajepxuator APM, npu HacTyrieHuu
COOTBETCTBYIOIIMX COOBITUM 3alyCKalOT IpOrpaMMbl YIpaBJIEHUs NHUTaHUEM, 'Habmrogas" 3a
JNEHCTBUSMHU TOJb30BaTeNsl W NPUKIAAHBIX mnporpaMMm. OpjHako omnepaludoHHas cucTeMa
HENOCPEJICTBEHHO HE IIOCBhIJIAET CUTHAJIBI YIpPABJIEHUS MUTAaHUEM allapaTHbIM CpPEJICTBaM.
CucreMa MOXKET UMETh MHOXKECTBO Pa3IMUHBIX allapaTHBIX YCTPONUCTB U MPOrpaMMHBIX (YHKIIH,
UCIOJIb3YEMBIX MpH BhIMONHEHUN QpyHKIni APM. UToObl pa3pemuTs npodiemMy CONpsKEHUs 3TUX
CPEICTB B OIEPAllMOHHOM CHUCTEME M AalmapaTHBIX CPEACTBaX NPEIyCMOTPEH CHEIHaIbHBIN
a0CTPaKTHBIM YpOBEHb, KOTOPBIM 00JIeryaeT CBA3b MEXAY Pa3IMYHBIMU 3JIEMEHTAMH apXUTEKTYPHI
APM.

ITpu 3amycke onepalmOHHON CUCTEMBI 3arpyskaercs nporpamMmma — apaiisep APM, kotopsblit
CBSI3BIBAETCS C Pa3IMYHBIMU MPUKIAJHBIMU IPOrpaMMaMH U POrpaMMHBIMU (QyHKIMSIMHU. IMeHHO
OHM 3allyCKalOT JICWCTBUS YIpPaBJICHHUsS IUTaHWEM, IIPUYEM BCE allapaTHbIE CpPEICTBa,
copmectuMmble ¢ APM, cBsassiBatorca ¢ cucremHon BIOS. [lpaiiBep APM u BIOS cBs3anbl
HANpPSIMYI0; UMEHHO 3Ty CBS3b HCIIOJIB3YET OINEpallMOHHAs CHCTEMa i YNpaBICHUS peKUMaMU
anmnapaTHbIX CPECTB.

Takum oOpa3zoMm, 4YTOOBI (QyHKIIMOHUpOBAIM cpeAcTBa APM, HeoOXomum CTaHmapT,
MOJJIEP)KUBAEMBII CX€MaMH, BCTPOCHHBIMH B KOHKPETHBIE allllapaTHbIE yCTPOWCTBA CUCTEMBI,
cucremHass BIOS u onepaunonnas cucrema c apaiiBepoM APM. Ecnu xots Obl OMH U3 3THUX
KOMIIOHEHTOB 0TCyTCcTBYeT, APMpaboraTs He OyieT.

YcoBepumieHCTBOBaHHAasi KOH(purypauuss W  uHTepdeiic nuranua  (Advanced
Configuration and Power Interface— ACPI) BnepBbie peannzoBanbl B coBpeMeHHBbIX BIOS u
onepaimoHHbIx cucreMax Windows 98 u 6onee mo3aaux. Ecimun BIOS kommbroTepa moaaep:kuBaet
cucremy ACPI, To Bce ynpaBieHHe MUTaHUEM NIEPETAETCS ONEPALIMOHHOM CUCTEME. DTO YIPOILIAET
KOH(HUTypHpOBaHUE MApaMETPOB, BCE OHM HAXOJATCS B OJTHOM MeCTe— B OINEpAIlMOHHON CHUCTEME.
Tenepp i1 KOH(PUIYpHpPOBAaHUS TAPaMETPOB CHCTEMBl YIPABICHHS MUTAHUEM HE HYKHO
yCTaHaBIuBaTh cooTBeTcTByromue napamerpsl B BIOS. Cucrema ACPI peamu3oBaHa TONBKO B
CaMbIX HOBBIX KOMIIBIOTEPAX.

Crangapt DPMS (Display Power Management Signaling - cuctema CUTHAJIOB yIpaBJIECHUS
NMMTaHueM MoOHHUTOpa) accoruanuu VESA ompenenser cocraB CHUTHAJIOB, TE€peIaBacMBbIX
KOMIIBIOTEPOM B MOHMTOp, IPU BXOXJEHUM CHCTEMBI OT COCTOSIHMSI IIPOCTOSI B PEXKHUMBI
MOHMKEHHOTO0 NOTPEOJIEHUs] SHEpruu. B 3THX cHUCTEMHBIX mpoleaypax KOHTpPosb OepeT Ha cels



NpaiiBep, MOCHUIAIOMIMKA COOTBETCTBYIOIIME CHTHANIBI uepe3 rpaduyeckyio kapty. Ilpu Haxartuu
KJIAQBUIIM Ha KJIABUAType WIM ABM)KEHHUH "MBIIIM" MOHUTOP NEPEXOAUT B HOPMAIbHBIA PEXHUM
paboTHI.

JlaboparopHas padora 1 OnpenejieHHe TEXHHYECKHUX IAPAMETPOB U
BO3MOKHOCTEIl KOMIIBIOTEPHOI0 KOMILIEKCA M0 TEXHUYECKOI IOKYMEHTAIIMU

eab padoTsbl
OcBoeHNe HaBBIKOB BbIEICHUS TPeOOBAaHMN K MPOTPAMMHBIM MPOAYKTaM U (POPMHUPOBAHUS
TEXHUYECKOT'0 3aJJaHus 110 TOCYJapCTBEHHBIM CTaHIapTaM.

3aganue

1. ITonyuyuTe 3aanue y npenogaBaTes.

2. Jlng 3agaHHOrO BapuaHTa HEOOXOJMMO pa3paboTaTh TEXHUUYECKOE 3a/JaHHME IO OJHOMY W3
TOCTOB.

[Ipu BBITIONIHEHUY 3aJaHKsI UCTIONB3YHTE TEOPETUUECKUN MaTepual MPUBEACHHbBIN HIDKE.

3 Teopernyeckuii MaTepuaJl

3.1 OOuiue cBeeHus 0 CTaHAapTax

TexHuueckoe 3afaHue SBIAETCS HUCXOAHBIM MaTEpUaNoM [yl CO3/aHUs HMH(OPMAIMOHHOMN
CUCTEMBI MJIU JApyroro npojaykra. [loatomy TexHuueckoe 3asanue (cokpaiieHHO T3) B IepBYIO
oyepesb J0JDKHO CO/Ep’KaTh OCHOBHBIE TEXHUYECKHE TPeOOBaHUS K MPOAYKTY U OTBEYaTh Ha
BOIIPOC, YTO JJaHHAsl CHCTEMa JJOJDKHA JIeNaTh, KaK padoTaTh U PU KaKUX YCIOBHSX.

Kak mnpaBuio, 3Tamy CcoOCTaBIE€HUS TEXHUYECKOIO 3aJlaHusl MpPEIIIeCTBYeT IpOBEAECHUE
oOclieIoBaHMsl TPEAMETHOW O00JIaCTH, KOTOPOE 3aBEpINACTCS CO3JaHHEM aHAIUTHYECKOTO
ordyera. MIMEHHO aHanMTUYECKMH OTYeT (MM aHAJUTUYeCKas 3alKcKa) JOXHUTCA B OCHOBY
JTOKyMeHTa TexHuyeckoe 3aJjaHue.

Ecnmu B oruere TpeOoBaHMs 3aKa3uMka MOTYT OBbITh M3JIOKEHBI B OOIIEM BHAE U
npousuttoctpupoBaibl  UML-auarpaMmaMu, B TEXHMUYECKOM 3aJjaHUM  CIEAyeT MOJAPOOHO
onucaTh Bce (YyHKIMOHAJIbHBIE U TOJIb30BaTeNbCKUE TpeOoBaHUS K cucreme. Uem moapoOHee
OyZeT COCTaBJIEHO TEXHMYECKOE 3aJjaHhe, TEM MEHbIIE CHOPHBIX CUTyallUld BO3SHUKHET MEXIY
3aKa34uKOM U pa3pabOTUMKOM BO BpeMs PUEMOYHBIX UCTIBITAHUH.

Takum 00pa3oM, TEXHHYECKOE 3aJaHME SBISETCS JOKYMEHTOM, KOTOPBIM IO3BOJISIET Kak
pa3paboTUMKy, TaK M 3aKa3UUKY NPEICTABUTh KOHEUHBIH MPOAYKT U BIOCIEICTBUU BBIOJHUTH
MIPOBEPKY HAa COOTBETCTBHUE MPEIbSIBICHHBIM TPEOOBAHHSIM.

PykoBoACTBYIOIIMMH CTaHAApTaMU MpPHU HANMCAHUU TexHH4Yeckoro 3agaHus spisitorcss ['OCT
34.602.89 «Texnuueckoe 3aJaHUE Ha CO3JaHWE aBTOMaTH3UpoBaHHOU cuctemb» [1] u TOCT
19.201-78 «Texuuueckoe 3amganue. TpeGoBaHus K cofepxaHuio U odpopmienutoy» [2]. Ilepsbiit
CTaHJIApT MpeAHa3HAuYeH ISl pa3paOOTUMKOB AaBTOMATHU3UPOBAHHBIX CHUCTEM, BTOPOM JUIs
MIPOrPaMMHBIX CPEJICTB (pa3HUIAa MEXy TaHHBIMHU CTaHJAapTaMH ONKcaHa B cTaThe «YTo Takoe
I'oCT» [3)]).

Cnucok W OIMCaHHWE Pa3JeNoB, KOTOPBIE JOJIKHBI COAEPKATHCS B TEXHUYECKOM 3a/laHUM
cormacio ['OCTy 19.201-78 TexHuuyeckoe 3amaHue. TpeOoBaHHS K COIEPXKAHUIO U
odopmIIeHHIO:

1. BBenenue

2. OcHOBaHUs 1 pa3pabOTKU

3. Haznauenue pa3zpaboTku

4. TpeboBaHUs K IPOrpaMMe WIH MIPOrpaMMHOMY H3EITUIO

4.1. TpeboBanus K (YHKIIMOHATHLHBIM XapaKTEPUCTUKAM

4.2. TpeboBaHus K HAJC)KHOCTH

4.3. YcioBus KCIUTyaTauu

4.4. TpeboBaHUS K COCTaBY U MapaMeTpaM TEXHUYECKHX CPEICTB

4.5. TpeboBanus K ”HGOPMAITMOHHON U TPOTPAMMHON COBMECTHMOCTH

4.6. TpeboBaHUS K MAPKUPOBKE U YIIAKOBKE



4.7. TpeboBaHUS K TPAHCTIOPTUPOBAHUIO U XPAHEHUIO
4.8. CnieninanbHbIe TPEOOBAHMS

5. TpeboBaHusI K IPOrpaMMHON JJOKYMEHTAlUU

6. TeXHUKO-IKOHOMUYECKHE ITOKa3aTeIn

7. Ctamuu u 3Tansl pa3paboTKu

8. ITopsA10K KOHTPOJISI U MPUEMKH

Crucok W omMcaHue pas3/esioB, KOTOpPbIE IIOJDKHBI COAEPKATHCA B TEXHHUYECKOM 3aJaHUU
cormacio ['OCTy 34.602.89 TexHuueckoe 3aJaHHME Ha CO3JaHUE aBTOMATU3UPOBAHHOMN
CUCTEMBI:

1. OOuue cBeneHus

2. HazHauenue ¥ 1eiau co3jaHusi CHCTEMBI

3. XapakTepuctuka o0beKTa aBTOMaTU3alUN

4. TpeOoBaHMs K CCTEME

4.1. TpeOoBaHUS K CUCTEME B IIEIIOM

4.1.1. TpeboBaHuUs K CTPYKTYpe U QYHKLHOHUPOBAHUIO CUCTEMBbI

4.1.2. TpeboBanust K GyHKIHAM (3a/1a4aM), BBIMOTHIEMBIM CUCTEMOMN

4.1.3. Iloka3aTenu Ha3HAYECHUS

4.1.4. TpeboBaHUs K HAJIGKHOCTH

4. 1.5. TpeboBaHus k 6€30MaCHOCTH

4. 1.6. TpeboBaHUS K SPrOHOMUKE U TEXHUUYECKOM ICTETHKE

4. 1.7. TpeboBaHUs K TPAaHCTIOPTAOEITBHOCTH AJISl TIOABMKHBIX CUCTEM

4. 1.8. TpeOoBaHUs K SKCIUTyaTallud, TEXHUYECKOMY OOCITYKUBAHUIO, PEMOHTY M XPaHEHUIO
KOMITOHEHTOB CUCTEMBbI

4. 1.9. TpeboBanus k 3amuTe HHGOPMAIIUU OT HECAHKIITMOHUPOBAHHOTO JOCTYIIA

4. 1.10. TpeGoBaHus IO COXPaHHOCTH UH(OPMAIMH TIPU aBaAPHUIX

4. 1.11. TpeGoBaHuS K 3alIUTE OT BIUSHUSA BHEUTHUX BO3JCHCTBHIA

4. 1.12. TpeOoBaHUs K TATEHTHOW YUCTOTE

4. 1.13. TpeGoBaHus O CTaHJAAPTH3ALMU U YHUPHUKAIUN

4. 1.14. JononHuTenbHbIE TPEOOBAHUS

4.2. TpeOoBaHUS K UUCIIEHHOCTH U KBaJIM(UKALUU MIEPCOHANIA CUCTEMBI M PEKUMY €ro paboTbl
4.3. TpeOoBaHus K BUjgaM o0ecrieueHus

5. CocraB 1 cojiepkaHue padoT MO CO3/IaHUIO CUCTEMBbI

6. [Topss 10K KOHTPOJISL U MPUEMKH CUCTEMBI

7. TpeboBaHUS K COCTaBy M COJAEP)KAaHUIO PAabOT IO MOATOTOBKE OOBEKTa aBTOMATH3AIUM K
BBOJIy CUCTEMBI B I€HCTBHE

8. TpeGoBaHuUs K JOKYMEHTUPOBAHUIO

9.Ucrounuku pa3zpaboTku

Takum oOpa3om, aokymeHT TexHHuyeckoe 3aJaHuE JIOJDKEH, OTpaXkaTb Bce TpPeOOBaHHS K
MIPOEKTUPYEMOMY TPOJYKTY, BbIACJIECHHBIE Ha dTale aHAJUTHYECKOIO HCCIIe0BaHUS O0OBEKTa
aBTOMaTH3allHH.

OCHOBHBIMU pa3zieJaMi TEXHUUECKOT0 3aJaHus 1151 000UX TOCTOB SABJISIOTCS:

- OGmme cBeneHus 0 cucteme (mporpamme);

- Haznauenwue, nenu u 3a1a4u cucTeMsl (IIpOrpaMMBl);

- TpeboBanus k cucreme ((QpyHKUMOHAIbHBIE TPEeOOBaHUS, IOJIb30BATEIbCKUE TpeOOBaHUS,
TpeOOBaHUs K CUCTEME B LIEJIOM U TJ);

- TpeboBanus Kk BUaM obecrieueHus;

- TpeGoBaHUs K JOKYMEHTHUPOBAHUIO;

- Craguu u 3Tansl pa3paboTKH;

- [lopsimox KOHTPOJIA U IPUEMKH CHCTEMBI (ITPOTPAMMBI).

3.2 OOwue cBeneHus



JlaHHBIN pa3fen NOMKEeH COJAEpKaTh IOJIHOE HAaWMEHOBAHHME CHUCTEMBI M BCE BapUAHTHI
COKpalIeHH, KOTOpble OyyT UCIOJIb30BAHbI MPU pa3pabOTKe JOKYMEHTAIUH.

IIpumep:
«B naHHOM JOKyMeHTe co3aaBaeMas MH(POPMALMOHHAs CUCTeMa Ha3sbiBaeTcsi «EauHOe OKHO
J0CTyna K 00pa3oBaTeIbHBIM pecypcam», COKPAILICHHO EO.

Cucremy Enunoe okHO ocTyna K 00pa3oBaTelbHBIM pecypcam Jajiee B HACTOSIIEM TIOKYMEHTE
nomnyckaercs iMeHoBath Ennnoe okno win Cucrema.»

Taxxe croma cienyeT BKIIOYUTH MOJpPA3eibl, COOOIIAIONINE PEKBU3UTHI OpraHU3aLIMIA,
y4acTBYIOIIMX B pa3zpaborke (3akazumka u VicnonHuTens).

B mompazmene «OcHoBaHuMs It pa3paOoOTKM»  JOKyMeHTa TexHuueckoe 3ajJaHue
MIEPEYUCIISIFOTCS] OCHOBHBIE JJOKYMEHTBI, HA OCHOBAaHUHU KOTOPBIX BBIMOJIHAIOTCS JaHHbIE PaOOTHI.
Hamnpumep, nisi cuctemsbl, BbIIOJHSIeMOW 1o 3aka3y [lpaBurenbcTtBa CTpaHbl WM JIPYroOro
l'ocynapcTBeHHOrO opraHa, JOJKHBI OBITh YKa3aHbl 3aKOHBI, yKa3bl M IOCTaHOBJICHUS
IIpaBurenscraa.

Jlanee cnemyeT ykaszaTb CpOKM Hauajda ¥ OKOHYAaHUSA pabOT M CBeAeHUS 00 HUCTOYHHKE
¢bunancupoBanus. JlanHas wWHpOpPMAIUS MOXET OBITh YKa3aHa M B KOHIIE TEXHHYECKOTO
3a/laHus B pa3jielie ¢ yKa3aHWeM CTaJIui U 3TaroB padorT.

Heorhemnemoii yacTeio JOKyMeHTa TeXHHWYECKOE 3aJlaHhe TaKKe JIOJDKEH OBITh CIHCOK
TEPMHUHOB U COKpaiieHuil. TepMUHBI U COKpallleHHUs Jy4llle MPEeACTaBUTh B BHUJE TaOIHIIBI C
neymst crosioramu «Tepmuny u «[lomHas hopmay.

TepMuHBI U COKpallleHUs! pacrnojaraTcs B anpaBUTHOM Mopsake. B nmepByro odepenb NpUHATO
JaBaTh PaCIIM(PPOBKY PYCCKOSI3BIYHBIM TEPMUHAM U COKPAIICHUSM, TIOTOM aHTJIOS3BITHBIM.

3.3 Ha3HaueHue u 1€ CO3/1aHusl CUCTEMBbI

JlaHHBIN pa3zien J0JDKEH COAepKaTh Ha3HAUYECHUE U LIEJIU CO3/1aHUS CUCTEMBI.

[Ipumep:

«Mupopmannonnas cucrema «EnuHOoe OKHO jgoctynma K 0Opa3oBaTeNbHBIM —pecypcam»
IpelHa3HaueHa JUIsl oOecleyeHusl IoJb30BaTeNeil IOJHOM, ONEepaTMBHOM U yIOOHOMN
uHpopManuel, Kacaromeics cucteMbl oOpa3zoBaHus Poccuiickoit (eneparnuu, opraHuzanuit
BBITIOJHSIOIMX (DYHKIMIO 00pa30BaTENIbHBIX YUPEXKIECHUH.

OcHoBHO 1enbto Cuctemsl sBisgercss (GOpMHUpPOBaHHME €IMHON HH(POPMALMOHHOW cpenbl U
aBTOMaTHU3aIuu ousHec-mporeccoB OOpa3zoBaTeIbHBIX yupexaeHuil Poccuiickoit deaepanuu.
Co3nanune nadopmaoHHoi cucremMsl «EnnHOE OKHO» JOKHO 00€CTIeUnTh!

- IPEI0CTaBJICHNE TOJIb30BATENSIM IIUPOKOT0 CIEKTPa NH()OPMALIMOHHBIX PECYPCOB;

- IOBBIIIEHUE YPOBHS MH()OPMAITMOHHON 6€30I1aCHOCTH;

- noBbllIeHHE A(P(PEKTUBHOCTH pabOThl 00Pa30BATEIBHBIX YUPEXKJIEHUNH U BEAOMCTB 3a CYET
ONTUMU3AIMHU PsiJia OU3HEC-TIPOLIECCOB;

- moBblIIeHHE H(P(EKTUBHOCTH TIpoliecca B3aUMOJEHCTBUS HH(POPMAIIMOHHBIX CHCTEM H
CEpBHUCOB BHYTPHU BEIOMCTBA.

- Co3nanne CucremMbl TO3BOJUT COKpPAaTHTh OKCIUIyaTallMOHHBIE 3aTpaThl B pe3yibTare
noBbIIeHUs 3 (PeKTHBHOCTH pabOTH BEIOMCTBA.»

3.4 TpeboBaHus K CUCTEME

JlauHbIN pa3zien npeaHa3HAueH Ui ONMCAHMS OCHOBHBIX (DYHKIIMOHAJIBHBIX TpeOoBaHUI
CHCTEMBl. JTO caMasi BaKHasg 4acTb TEXHUYECKOTO 3aJaHMs, TaK Kak MMEHHO OHa CTaHeT
OCHOBHBIM apryMEHTOM HCIOJIHHUTENSI IPU CIIOpax ¢ 3aKa3uuKOM B IPOIIECCE CIaYH CHCTEMBI B
sKcIutyatanuio. [103ToMy K ero HalmMcaHuIo0 HEOOXOIUMO TOJJOUTH Hauboiee TIIaTeNbHO.

B nokymenre TexHuueckoe 3amaHue OJDKHBI OBITh TIPEICTABICHBI BCE TPeOOBAaHWS,
BBISIBIICHHBIE Ha 3Talle MPOBEJCHUS aHalu3a 00beKTa aBToMaru3anuu. Jlydie Bcero BBIICIUTh
OCHOBHBIE OHM3HEC-IIPOLECCHI, KOTOPbIE U JOJIKHBI OBITH PACKPBITHI MOCPEICTBOM OINHUCAHUSA
(GYHKIMOHATIBHBIX TPEOOBAHUIA.

[Tpumep:

«4.1 Bbusnec-mponecc «lIpenocraBienne uHPOpMauu 00 00pa30BATENBHBIX YUPEKICHUAX
Poccutickoit deneparuu. B nanHOM OM3HEC-TIpOIIecce BBIACISIOTCS CASAYIONINE YYaCTHUKHY:



Mopneparop — pabOTHHK BEIOMCTBA, BXOMSIIUN B COCTaB OOCITYXHBAIOIIETO IIEpCOHAlA
CucreMbl, OTBETCTBEHHBIH 32 KOPPEKTHOCTh PEIOCTABISAEMBIX JaHHBIX

ABTOp — COTPYAHHMK OOpPa30BaTENLHOTO YYPEXKICHHs, OTBETCTBEHHBIH 3a pa3MeELICHHE
nH(pOpMaLIUK O CBOEH OpraHu3alluu.
[lonp3oBaTenb — TpakIaHUH, HYXKIAIOMMNACS B MoNydeHHH HHPopmanuu o paborte

oOpasoBartenbHBIX YUpexkaeHui Poccuiickoit deneparum.

4.1.1 Peructpanust o6pa3oBaTesnbHOr0 yupexaeHus B Cucreme

Perucrpamuss oOpa3oBatenbHOro yupexaeHus Poccuiickoit ®Depepanuu OCYIIECTBISICTCS
OTBETCTBEHHBIM COTpYAHUKOM yupexeHus («llocranoBnenue [lpaButenscrsa ...»).

[Iponecc perucrpanuu 00pa3oBaTEIBLHOIO YUPESKIACHHUS BKIIOYAET CIEAYIONINE IIIaru:

- ABTOp cO3/1a€T 3anuch 00 OpraHu3aluu;

- ABTOp 3aHOCHUT JIaHHbIE OpPraHU3aLUu;

- Cucrema mpoBepsieT HaJTM4Ke JTUICH3UH 171 TaHHOM OpraHu3aiuu

- Ecnm nmunensus cymectByer B 0a3e maHHbIX, CHcTeMa OTHpaBisieT ABTOPY cooOmeHue o0
YCIICUTHOW PETUCTPALIUY;

- Ecnu nuuensus He HaiieHa B 0a3e naHHbIX, CHcTema OTIpaBiisieT cooOlieHue ABTOpPY 00
OTCYTCTBHH JIUIICH3UU JJIS1 JaHHON OpraHu3alllu.»

Wudopmanuio, TpUBENEHHYIO B JaHHOM pasfeiie, CIeAyeT, Ooyiee TIOIHO pacKphITh B
MPUJIOKEHUU K JOKyMeHTy TexHudeckoe 3afaHue. B mpHUIOKEHUH K TEXHUYECKOMY 33JaHUIO
MOXXHO MPHUBECTH DSKpaHHYI0 (GOpPMY M HIXKE ONKCAaTh BCE COOBITHS, KOTOphIE Ha HEH
MPUCYTCTBYIOT (CO3AaHKE, TPOCMOTP, PEAAKTUPOBAHUE, YAAJICHUE U T.I1.).

TpeboBaHust Kk cucTeMe B LIEJIOM BKJIIOYAIOT PACKPBITUE €€ apXUTEKTYphl C ONMMCAHHUEM BCEX
noacucteM. B ganHoW wacTm TeXHHMYECKOTo 3aJaHusl CcIeAyeT Omucarb TpeOOBaHHUS K
MHTETrpaluy CUCTEMBI C IPYTUMH IPOAYKTaMHU (€CIM TaKOBble UMEIOTCs ). Jlanee B TeXHHUUECKOe
3aJlaHue JIOJDKHBI ObITh BKJIFOUEHBI:

- TpeOOBaHUs K pexXrMaM (PYHKIMOHUPOBAHUS CUCTEMBI

- IOKa3aTely Ha3HA4YEHUs

- TpeOOBaHUS K HAJAE)KHOCTU

- TpeOOoBaHUs K OE30MaCHOCTH

- TpeOOBaHUs K YMCIEHHOCTU U KBaJIU(PUKALMU IEPCOHAIA U PEXKUMY €r0 paboThI

- TpeOOBaHUs K 3aIIKUTe MH(OPMAIIH

- TpeOOBaHUs IO COXPAHHOCTH UH(POPMAIUH NIPU aBapusix

- TpeOOBaHUS K MATEHTHON YUCTOTE

- TpeOOBaHUs 1O CTAaHAAPTU3ALUHU U YHU(PUKALIUN

-HUT.J.

3.5 TpeboBanusM Kk BUaM oOecTieueHus

B nanHOM pazmene JOMKHBI OBITH TIPEACTABIEHBI TPEOOBAHHWS K MaTeMaTUYECKOMY,
MH()OPMALIMOHHOMY, JIMHTBUCTHUYECKOMY, TPOTPAMMHOMY, TEXHUYECKOMY U Jp. BHUIaM
oOecniedeHus (eciu TaKOBbIE UMEIOTCS).

3.6 TpeboBaHUs K TOKyMEHTHPOBAHUIO

Pazgen «TpeboBanmsi K JOKYMEHTHPOBAHHMIO» BKIIOYAET TEPEUYEHb TMPOEKTHBIX U
AKCILTYaTaIMOHHBIX JOKYMEHTOB, KOTOPbIE TOJIKHBI OBITH TTPEIOCTABIICHBI 3aKA3YHKY.

JlaHHBIN pa3gen TEeXHUYECKOTO 3aJaHus TAaKKEe BAXKEH, KaK M OMUCaHWEe (PYHKIIMOHATHHBIX
TpeOOBaHMUII, MOITOMY HE CJEIyeT OrpaHHYMBaThea (pa3oil «3aka3uMKy JJODKHA OBITh
npeaocTapiieHa Bes jokymeHTtanus coriaacHo ['OCT 34». BonbmmHCTBO JOKYMEHTOB M3 CITHCKA,
yka3zanHoro B 'OCT 34.201-89 ckopee Bcero He MOHAI00ATCS HA UCTIOIIHUTENIO, HA 3aKa34HKY,
MOATOMY JIy4IlIe Cpa3y COTJIacOBaTh CIMCOK Ha dTane pa3paboTKH JOKyMEHTa TexHUYecKoe
3a/laHue.

MuHUMaNbHBIN MAKET JOKYMEHTOB OOBIYHO BKIJIIOYAET:

- TexHuueckoe 3aJaHue;

- BegomocTh 3CKM3HOTO (TEXHUUECKOTO) MPOCKTA;

- [TosicaurenbHas 3anucka Kk TeXHUYECKOMY IIPOEKTY;

- Oncanue opraHu3auu HHPOPMAITMOHHOMN 0a3bI;



- PyKOBOZICTBO MOJIB30BATEIIS;

- PykoBozcTBO aqMuHHCTpaTOpPA;

- [IporpamMmma u MmeToAMKa UCIIBITAHUI;

- [IpoToKo0J NPpUEMOYHBIX UCIIBITAHUN;

- AKT BBITIOJIHEHHBIX PadoT

[lepeueHb OKYMEHTOB B TEXHMUYECKOM 3a/IaHUU JIydylle MpPEICTaBUTh B BUJEC TaOJHULBbI, T
YKa3bIBAETCSl HAMMEHOBAHKE JTOKYMEHTA U CTAaHAAPT HA OCHOBAHHUH, KOTOPOTO OH JIOJKEH OBITh
paspaboTaH.

3.7 Ctaauu 1 3Tamnsl pa3paboTKu

B nmannoMm pasnene mokymeHTa TeXHHUYECKOe 3allaHKe CIIEIyeT MPEICTaBUTh HHPOPMAIIHIO 000
BCEX 3Tarnax paboT, KOTOPBIE TOJKHBI OBITH TIPOBEICHEI.

Onwucanue 3Tana JIOJDKHO BKIIOYAaTh HAMMEHOBAHME, CPOKH, OMKMCAHUE PaOdOT M KOHEYHBIH
pe3yibTar.

3.8 Ilops10K KOHTPOJISL U IPUEMKH CUCTEMBbI

B nmanHOM pasgene nokymeHTa TexHHUYECKOe 3aJaHME HEOOXOOMMO YKa3aTh JOKYMEHT, Ha
OCHOBAHUHU KOTOPOTO JIOJKHBI OBITH MPOBECHBI TPHEMO-CATOUYHBIC UCTIBITAHUSI.

[Tpu HEOOXOAMMOCTH TEXHUYECKOE 3a/laHHE MOKET OBITh JJONMOJIHEHO APYTHMMHU pas3/ielaMH, Hin
COKpAIICHO IyTeM yJaJCHUs HELeJIeCOO0pa3HbIX IIyHKTOB.

[Tpu U3MeHeHNU CTPYKTYPbl TEXHHUECKOTO 3a/laHusl, BO H30ekaHne KOH(IMKTHBIX CUTYaIi, ee
HEOOXOJMMO COTJIacCOBATh C 3aKA3UYMKOM JI0 Pa3pabOTKU TOKYMEHTA.

JlabopaTopHasi padora 2

Hcnoan3oBanue PA3JIMYHBIX IIPpOrpaMM M ME€TOA0B IJIA JTHATHOCTUKH,
PEMOHTA KOMIILIOTEPHBIX CUCTEM U KOMILVIEKCOB

Llens pabotel: Hayuntbes nosib3oBatkes mporpammoi Burnln Test Pro.

KpaTkue Teopernueckue cBeeHus. TeopeTruuecknue cBeeHus npuBeaeHsl B ¢aiine Nell nHa
pabouem crone IIK (cm. ri1.25, ¢1p.962 «/Inarnoctuueckne nporpaMMsbDy».

[TporpaMma BbINOTHEHUS PaOOTHI.

1. IToaroToBUTH MPOTOKON PabOTHI, COAEpKAILUI Ha3BaHUE pa- OOTHI, LIENIb PaOOTHI.

2. ITocMoTpeTh BuAcOPMIBM O 3amycke U padote nmporpamMmbl Burnln Test Pro, o3HakoMuThCS C
TEOPETUUYECKUMHU CBEJICHUSMU.

3. ITonp3ysick MOMy4YEHHBIMU pPE3yJbTaTaMH pabOThl, COCTABUTh OTUET O HA3HAYEHUHU ITPOrpaMMBbl
Burnln Test Pro.

[Tpubops! 1 060pyAOBAHUE.

1. IlepcoHaIbHBIN KOMIIBIOTED.

2. Bugeodumibm.

3. @ailsbl ¢ TEOPETUUECKUMHU CBECHUSAMMU.

[Topsiok BeINONTHEHUS PaOOTHI.

1. ITocmoTpeTh BUACOPHUIBM M 03HAKOMUTBCS C PEKOMEH/I0BAaHHOM JIUTEpaTypoil.

2. 3anoIHUTb POTOKOJI 1a00paTOPHOM pabOTHL.

3. Ilonb3ysCh MOTYYEHHBIMU pe3yJbTaTaMu paObOThl, COCTABUTH OTYET O HA3HAUEHHUH MTPOrPaMMBbI
Burnln Test Pro.

4. 3aMTUTH BBITOJHEHHYIO TJAOOPaTOPHYIO paboTy.

KoHTpoJIbHBIE BOITPOCHI.

1. HyxHo nu «PyKoBOACTBO CUCTEMHOM MJIaTh» MpH 3ammycke u padore nporpammsl Burnln Test
Pro?

2. JIns TeCTUPOBAHUS KaKUX YCTPOUCTB MpenHa3zHaueHa nporpamma Burnln Test Pro?

3. Yrto otoOpakaeTcs B IIITaBHOM OKHE ITPOTrPamMMbI?

4. Kakue pe3ynbTaTbl TECTUPOBAHUSI BBIBOASTCS B OKHE?

5. Haznauenwue manenu ObICTpOTO 3amrycka?

6. BrinmonHeHne Kakux JeHCTBUI MOXHO HACTPOUTH IpH padote nmporpamMmel Burnln Test Pro?



7. IlapameTpbl TECTUPOBAHMS KAKHX YCTPOWCTB MOXHO OCTaBUTH 0e3 u3meHeHus? [louemy?
8. [TapameTpsl TECTUPOBAHUS KAKUX YCTPOMCTB >KEIaTEIbHO U3MEHNUTH? [louemy?

9. MO>XHO T caMOMY BBIOpATh YPOBEHb CII0)KHOCTH TECTOB?

10. 3aueM HacTpauBaeTcs KOJIWYECTBO LIUKIIOB TECTA JIJIS1 KAKJOTO U3 YCTPOUCTB?

11. 3aueM nepes TeCTUPOBAHUEM HEOOXOJIMMO BBITIOJIHATh COXPAHEHHUE TAHHBIX?

12. YUto oToOpaxaercs B MHOXKECTBE OKOH, MOSIBUBIINXCS MOCIE 3a- MMyCKa TECTOB?

13. Ot yero 3aBUCUT KOJIMYECTBO OKOH?

14. Kak uzmensiercs nadopManus o pe3ysibraTax U3MepeHus B MpoIecce TeCTUPOBAHUS?
15. Kak ocTaHOBUTH NpoLECC TECTUPOBAHUS?

16. Kakue aHaiornuHble IporpaMMbl Bbl 3HaeTe?

17. Kakumu nporpamMmmMaMu TECTUPOBAHHMS BbI IIOJIb3YETECh caMu?

JlabopaTopHnasi padora 3
AHTHBHPYCHASl YUCTKA, KOppekTHPOBKa padorsl OC u 110, onTuMuzanus

npousBoaurebHocTH OC

B mpenpinymux mabopaTopHbIX paboTax ObBUIM WM3YyYEHBI Pa3IMYHBIC CIIOCOOBI HACTPOWKH H
ontumuzanuu OC Windows XP. Beliin paccMOTpeHbl OCHOBHBIE CITy:KE€OHbIE Cpe/ICTBa (CUCTEMHbIE
IPOTPaMMHBIE MOJYJIM U OCHACTKH), TTOCPeACTBOM KOTOPhIX OC MOXeT ObITh KOH(UTYpHUpOBaHA
ONTUMAJIBHBIM  oOpa3oM.  OJHAaKo,  OCYILECTBJIEHHBbIE  JEHCTBHS  SIBJISIOTCS  JIMUIb
MpeABapUTEIIbHBIMA U 00€CIIEUMBAIOT JOCTATOYHO MOBEpXHOCTHYIO HacTpoiiky OC. Muorna
NOJOOHBIX JEMCTBUH J0OCTaTOYHO, YTOOBI MOJYYMTh HpPHUEMIIEMBIH pe3ynbTaT, HO JuIs Oojee
«ToHKOI» HacTporiku OC mpakTHYECKU Beeraa TpedyeTcsi BMeNaTebCcTBO B cUCTeMHbIN Peectp. B
KOHEYHOM CYETE TaKOE BMEIIATENIBCTBO MO3BOJIET MOIYYUTh PUPOCT B ckopocTu peakuuu OC Ha
CUCTEMHbIE COOBITUSI U MHOT/IA 3HAYUTENIBHO YBEJIUYUTH OOLIYIO MPOU3BOAUTEIBLHOCTh CUCTEMBI B
LIEJIOM.

Ontummzanusa OC nocpeACTBOM M3MEHEHMsI 3HAUEHU CUCTEMHBIX napameTpoB Peectpa kak
MIPaBUJIO MOIPA3yMEBAET COOTBETCTBYIOIIYIO KBAIM(PUKAIIUIO TIOJIL30BATENsA, YTOOBI TapaHTUPOBATh
HENOCTHOCTh PeecTpa u  JanbHelIIylo pabOTOCMOCOOHOCTh CHCTeMBI. HekoppekTHoe WiH
HEYMBIIJIEHHOE HW3MEHeHHe naHHbIX Peectpa OC MOXKET NPHUBECTH K HEMONPaBUMBIM
MOCNEACTBUSIM U 00ECIeYHTh IMOJIb30BaTeNsl OOpEMEHUTENbHOW paboToil MO MOBTOPHOM
WHCTAJUIIIMU cUCTeMBbI. UTOOBI ATOTO M30€kaTh, HEOOXOAUMO TIEepe/ MPOBEACHUEM KaKHUX-JTH00
Manunymsiquid ¢ Peectpom OC Bceraa OCyIIECTBISATh €0 IMPEABAPUTEIBHYIO apXUBALUIO U
pe3epBHOE COXpaHEHHE B HA/JEKHOM MECTe Ha KECTKOM JAMCKe. BhIonHeHue 3Toro mpasuia B
MOCTIEACTBUH O0ECTIEUUT «OTKaT» CUCTEMHOT0 PeecTpa u BepHET cucTeMy B pabodee COCTOSIHHUE 10
MOMEHTAa KPUTUYECKUX U3MECHECHHI.

Ha ocHoBe mnonywyaeMblx B HacToslled mgabopaTopHoil paboTe 3HAHMA W CBEJSHHH IO
opranusanuu Peectpa, ero cTpykType, BO3MOKHOCTSAM PENAKTUPOBAHUS U U3MEHEHMS 3HAYCHUH
HEKOTOPBIX KIIoueBbIX napameTpoB OC, mpeamnosnaraercs BBITOJHUTH Psiji yYeOHBIX 3aJaHUil 110
koHpurypupoBanuto OC Windows XP u, TeM cambIM, OCYIIECTBUTh JOMOJHUTENBHYIO «TOHKYIO»
HAaCTPOHKY CHUCTEMBI C LENbI0 €€ ONTUMalbHOW, ObICTpoH u 3(p(PEeKTUBHOH pPaOOTHI

[lepen HavyasioM BeIMOTHEHUs JlabopatopHOoi padoTel B cpeae OC Windows XP nHeoOxomaumo
OCYILIECTBUTH CIICAYIOIIEE:

1. 3amyctuth BuptyansHyo MamuHy ¢ OC Windows XP u akTUBHpOBaThH CIPaBOYHOE MEHIO
(ITyck | CipaBka U moAJIepxKKa);



2. O3HAKOMHTBHCA ¢ ommcanueM Peectpa u Bo3MokHOCTsIMU ero npumeHeHus B OC Windows
XP;

3. O3HAKOMHUTHCS C ONMHCAHMEM W BO3MOXHOCTSMH CIY)XEOHOTO MPOTPAaMMHOIO CpPEICTBa
«Penakrop Peectpa» (Regedit), u3y4nB cripaBouHbIi MaTepuai Mo JAaHHOMY IMPUIIOKEHUIO,
Haxopxsmmiics B cucreMHoM Kartanore C:\Windows\Help\ B onmHommenHoM (aiine c
pacumpenuem .chm;

4. BOCMOJB30BABIINCH KIIOUOM /?, O3HAKOMHUTBHCS C OINHCAHUEM U BO3MOXHOCTSIMU
KOHCOJIbHOM yTUIuThl Reg.exe mis pabotel ¢ Peectpom OC, mocTymHON M3 KOMaHIHOM
CTPOKHU.

JlaGoparopHnasi padora 4

OnTuMusanus, «TOHKasH» HACTPOiiKa, koppektuposka OC u I1O

1. Teopernuyeckuii MmaTepuaJl

Monumopunz — cucreMa cOOpa WJIHM PEerucTpanvy, XPaHEHUs] M AHAJW3a He00/IbIIOro
KOJIMYECTBA KJIYEBbIX (ABHBIX MJM KOCBEHHBIX) NMPU3HAKOB WJIM NMAPaAMETPOB ONHMCAHUSA
JAHHOT0 00bEeKTA /ISl BbIHECEHHS CYKICHHUSI O MOBEJICHUN WIH COCTOSIHMH JAHHOT0 00beKTa
B LIEJIOM.

Monumopunz — npoiuecc HA0/JII0eHNsI U PEerUCTPALNM JAHHBIX 0 KaKOM-JIH00 00beKTe Ha
HEPa3pbIBHO NPHUMBIKAIOIIMX JAPYr K JAPYry HHTEpBajlax BpeMeHHM, B TeuyeHHe KOTOPbIX
3HAYEHHSI JAHHBIX CYIIeCTBEHHO He U3MEHSIIOTCS.

Paznmuuator Monumopunz napamempos i Monumopunz cocmoanua 00bexTa.

Monumopunz _napamempos — Ha0JI01eHHe 32 KaKuMHM Ju00 napamerpamu. Pesyiabrar
MOHHUTOPUHIA NapaMeTPOB MpPeACTABJsAET €000 COBOKYNMHOCTHh H3MEPEHHBIX 3HA4YeHUil
napaMeTpoB, MOJY4YaeMbIX HAa Hepa3pbIBHO NPHMMBIKAKIIUX APYr K APYry HHTepBajax
BpeMeHH, B Te4eHHe KOTOPbIX 3HAYeHH S MAPAMETPOB CYLIECTBEHHO He U3MEHSIIOTCH.
Monumopunz _cocmoanus — Ha0J0AeHNE 32 COCTOTHMEM O0ObeKTa /I ONpede/ieHUusl |
NpeICKA3aHNsl MOMEHTA Mepexo/ia B Mpe/ieibHOe COCTOSIHUE.

Pe3ynbrar MOHHMTOpPWHTA COCTOSIHUSI OOBEKTa MPEACTaBISET COOOW COBOKYIMHOCTH JHArHO30B
COCTaBISIIOLIUX €r0 CYOBEKTOB, MOMy4aeMbIX Ha HEPa3pbIBHO NPUMBIKAIOIUX JPYr K JAPYry
WHTEpBajaX BPEMEHHU, B TEUEHHUE KOTOPBHIX COCTOSHUE OOBEKTa CYIIECTBEHHO HE HW3MEHSETCH.
[IpyHUIMIIMATBHBIM  OTJIMYMEM MOHUTOPHUHIA COCTOSIHUSI OT MOHUTOPHHIA IapaMeTPOB SIBISETCA
HaJM4he WMHTEPIPETATOpa H3MEPEHHBIX MapaMeTpPOB B TEPMHHAX COCTOSHUS — JKCIEPTHOU
CUCTEMBI OJICPKKU MPUHSITUS PEIICHUN O COCTOSHUU O0BEKTa U JAIbHEHIIIEM YIpaBIeHUH.
MonuTtopuHr B cMbIcie | peamusyer mporpammubiii Moayib Msinfo32 (B8 manke C:\Program
Files\Common Files\Microsoft Shared\MSInfo).

[Tocne 3amycka mporpaMMbl OTKpbIBaeTCs OKHO. B neBoi obGnmactu okHa «CBeAeHUSI O CHCTEME)
MPUBEICH CIUCOK KaTeropuid, a B MpPaBON — MOAPOOHBIC CBEACHHS O KaxaoW u3 HuX. K stum
KaTeTOpHsIM OTHOCSITCS:

Csedenusn o _cucmeme. COEpKUT OOIIME CBENEHUS O KOMIBIOTEPE M OINEPAIlMOHHOW CHUCTEME,
TakKMe KaK WM KOMIIBIOTEpa U €ro W3TrOTOBUTENb, THN Hcmoyib3yemon BIOS, a taxke oOneM
YCTaHOBJICHHOW MaMSITH.

Pecypcol_annapamyput. Conep>XuT OMOJHUTEIbHBIE CBEIEHUS 00 O0OpYIOBAaHHHU KOMIIBIOTEPA,
npeaHa3zHayeHHble s UT-cnenuaancTos.

Komnonenmut. Conepxut nepeyeHb YCTAaHOBJIICHHBIX JUCKOBOOB, 3BYKOBBIX YCTPOWCTB, MOJIEMOB
U JPYTHMX KOMIIOHEHTOB.

Ilpozpammnan_cpeda. COnepKUT CBEACHUS O JpaiBepax, CETEBBIX IMOAKIIOUEHUAX MU APYTYHO
nH(pOpPMAIIHIO, CBA3aHHYIO C IPOrpaMMaMHu.

ITynkTel Pecypebl annapatypsl, KomnoneHnTsl, [IporpammHuas cpesia paCKpbIBalOTCA U MOKA3bIBAIOT
KOHKPETHbIE 3HAUEHUSI TAPAMETPOB.

YtoObl HAliTH OMpeneseHHbIC CBEACHUS O CUCTEME, BBEAWTE KIIIOUEBBIE CIOBA B 1oje UTo HaWTH
BHM3Y 3TOro okHa. Hampumep, mia noucka IP-anpeca komnberorepa B nosie Uro Haiitu BBenute IP-
aJpec U HaXKMHUTE KHONKY HaiTtu.

Ilpumeuanue.




YroOsI COXPAaHUTH CBEICHHUS 0 CUCTEME, II0CJIEZI0BATENBHO BbIOEpUTE
nyHKThl @Paiin v Coxpanums, BBenute ums (aiina, mocie yero HaxxmMute KHOonKy Coxpanums. OC
Windows coxpansier 3Ty uHpOpManuio B QaisoBom ¢opmare NFO. Ilpu Hanuumu mnpodieM ¢
OTKpbITHEM (haiila MOKHO COXpaHHUTh CBefeHust o cucteme B ¢opmare TXT. Jlns storo
nocjenoBarenbHo  BoiOepute Daiin, Ikcnopm,  BBeauTe UM Qaiila M HOKMUTE
kHOnKy Coxpanumsy.

Mounutopuar B cmbicne Il peanmusyer mnporpammubsiii - mMoxynbs Taskmgr.exe (B mamke
C:\Windows\System32) —»Jlucnerduep 3amau». Jlucrmeruep 3amad OTOOpaXKaeT MPHIIOKEHUS,
IPOIIECCH U CITY>KOBI, KOTOPBIE B TEKYIIM MOMEHT 3alyIIeHbl Ha KoMIbioTepe. C ero momormpo
MOKHO KOHTPOJIMPOBATh MPOU3BOJIUTENBHOCTh KOMIIBIOTEPA WJIM 3aBEPILIATh padO0Ty IPUIIOKEHUH,
KOTOpBIEC HE OTBEYAIOT.

[Tocne 3amycka mporpammbl OTKphIBaeTcsi OKHO «Jlucmeruep 3amau Windowsy, copepikariee
Braaku: [Ipunoxenus, [Iponeccel, beictpoaeiicteue, Cetsb, [lonb3oBarenu.

MOHUTOPHHT ~ COCTOSIHMS ~ pealim3yeT  mporpaMMmHblii  Monynb Dxdiag.exe (B mamke
C:\Windows\System32) —»CpenctBo nuarHoctuku DirectX»

OtoOpakaeT  cBeleHUMsT O  KOMIIOHEHTaX U JipaiiBepax  HHTepdeiica  HpHUKIATIHOTO
nporpammupoBanust npuinoxenuid (API) Microsoft DirectX B cucrteme. Ilo3Bosser mpoBepUTh
paboTy 3ByKOBOM 1 rpauyeCcKOi MOJACUCTEM.

DirectX (ot anrn. direct —  mpsMOH, HEMOCPEACTBEHHBIN) —  3T0  Habop API (unTepderic
IPOrpaMMUPOBAHUS TPUJIOKEHUI), pa3pabOTaHHBIX JUId pELIeHMs] 3ajad, CBSI3aHHBIX C
nporpammupoBanueM o Microsoft Windows.

B nenom, DirectX moapasmensiercs Ha:

DirectX Graphics, nabop unrepdeiicon, panee (10 Bepcuu 8.0) IeNUBIINXCS HA:

DirectDraw : natepdeiic BeiBoa pactpoBoii rpaduku. (Ero pazpaboTka qaBHO IpeKpaiieHa)
Direct3D (D3D): untepdetic BbIBOAa TPEXMEPHBIX TPUMUTHBOB.

DirectInput: natepdeiic, NCIOIB3yeMBbIid TSI 00padOTKM TaHHBIX, MOCTYMAIONINX C KJIaBUATYPHI,
MBILIH, JP)KOWCTUKA U IIP. UTPOBBIX KOHTPOJJIEPOB.

DirectPlay: vatepdeiic ceTeBoli KOMMYHHKAIIA UTP.

DirectSound: varepdeiic HU3KOYpOBHEBOI pabOThI co 3ByKOoM (popmara Wave)

DirectMusic: uatepdeiic BocIipon3BeieHUs My3bIKU B popmaTax Microsoft.

DirectShow: untepdeiic, uConb3yeMblil 17151 BBOJa/BbIBO/IA ayAMO W/UITM BUJEO JAHHBIX.

DirectX Instruments — TEXHOJOTHUS, MO3BOJISAIONMIAs HA OcHOBE MynbTuMeauitHoro API DirectX
co37aBaTb U MCIOJIb30BaTh NPOTrpaMMHbIE CUHTE3aTOpbl. B orianume or DX-rutarmHoB, Takue
IpPOrpaMMbl MOTYT MOJIHOCTbIO yHpaBisATbes no MIDI u ciayxaT riaBHbIM 00pa3oM He JUIs
00paboTkH, a U1t cuHTe3a 3ByKa. TexHonorus DXi Obuta nomynspaa B 2001—2004 rr., oco6eHHO
B nporpammHbix mnpoaykrax Cakewalk, HO co BpeMeHeM mnpourpaia «BOHHY (opmMaToB»
texHosnorun VST ot Steinberg.

DirectSetup: qactb, OTBETCTBEHHas 3a ycTaHOBKY DirectX.

DirectX Media Objects: peanuzyer (YHKIMOHAIBHYIO TOJJIEPKKY IOTOKOBBIX OOBEKTOB
(Hanpumep, KOAUPOBIIMKHI/AEKOIUPOBIIUKH )

Direct2D : unrepdeiic BbIBOIa IBYXMEPHOIl rpaduku

[Tpu Bemmonnennn Dxdiag.exe OTKPHIBA€TCS OKHO CO CIEAYIOMMMH BKiaakamu: Cuctema, Daitibl
DirectX, Jucmne#t, 3syk, My3bika, Beon, Cetb, Ecnu Hudero He momormno. Bece Bkimagku, kpome
Cucrema 51 Daitnbl DirectX, cozaepKar cpeacTaa JIMarHOCTHKHU.
MOHUTOPHHT ~ COCTOSIHUSI ~ peajiu3yeT  MNporpaMMHbIM  Monynb: Msconfig.exe (B mamke
C:\Windows\System32) — Hacrpoiika Cucremsr. Jlyns BemonneHusMsconfig.exe HeoO6xoamumo
aktuupoBarh nanky WINDOWS\pchealth\helpctr\binaries. OTkpbIBaeTCSI OKHO CO CIEAYIOLIMMHU
Bmankamu: OOmme, SYSTEM.INI, WIN.INI, BOOT.INI, Cnyx0s1, ABro3arpy3ka. Bxmagku
coJepkaT CpeICTBa, MO3BOJSIOMIME U3MEHATh KoHourypamuio OC myreM  OTKIIOYEHUS
(BKJIFOYEHHSI) CUCTEMHBIX KOMIIOHEHTOB M MPOTPaMMHBIX MOJyJiel, onTuMu3upoBath pabory OC, a
TaK)K€ aBTOMaTU3UpOBaTh YCTpPaHEHUE HEMNoIaa0K mpu HacTpolike OC.




2. IIpakTHyeckas 4acThb
Iporpammubie moayau Msinfo32, Taskmgr.exe, Dxdiag.exe, Msconfig.exe
3anycrute Ha BbInojHeHue wmoayau Msinfo32, Taskmgr.exe, Dxdiag.exe. CBepHure
nosisuBmMecsi oxkHa «Cpemenusi o0 cucreme», «CpencrBo auarHocTukd DirectX» wu
«/Iucneryep 3axqa4y» Ha MaHeJb 3a1a4.
Pa3BepHute OokHO Monynst «CBeneHHMsT O CHCTEME» M IIOCJIENOBAaTEIbHO IPOCMOTPUTE BCE
KaTeropuu ceneHuil. [Ipu aTom oOpaTuTe BHUMaHKE Ha TO, YTO III00ATBHO BCE KATETOPUU ACTATCS
Ha ueTelpe kiacca «Pecypcel anmaparypel», «KommoneHTe», «lIporpammuas cpena» u
«[lapamerpbl  obo3peBarensi». Haubonee  mosie3HBIMM € TOYKM ~ 3PEHHS  CETEBOTO
aJIMUHUCTPUpPOBaHUA sBISIIOTCS  Kateropuu  «KoupnukTe/CoBMECTHOE HCHOJIB30BAHUE» H
«IIpeppiBanus» B knacce «Pecypcsl annapatypei», kareropust «Cerb» B kiacce «KOMIIOHEHTBI», a
takxke Kareropuu «llepemennsie cpensl», «CereBble MOAKIOYEHUSA» U «CiyxkObD» B Kiacce
«[Iporpammuasi cpena». HeoOXoaumMo OTMETUTh, YTO YKa3aHHBIE KIIACCHI PECYpPCOB SBIISIOTCS
[ICHHBIM UCTOYHUKOM CHUCTEMHOW MH(OpPMAIUH, TTOCKOJIbKY MO3BOJSIOT OTCICKUBATH alllapaTHbIE
U TpOrpaMMHBIE U3MEHEHUs KaK JIOKalbHO, Tak M ynaneHHo. llocmegHee MoxeT ObITh
OCYIIIECTBIICHO MOCPEJICTBOM BhIOOpa «Y NajleHHBbIN KOMIbIOTEp...» B MeHIO «Bum». Kpome toro,
OTJICNIbHBIA HMHTEpPEC MOXKET MpeAcCTaBlATh, HHQopMalus, coOpanHas B kiacce «llapamerpsr
0003peBarens.
Bribepute «Kypnan cBeneHuii o cucremMe» B MeHIO «Bul» M u3yunte ero Ha IMpeiMeT Kakue
pecypchl ammapaTrypsl M HNpOTpaMMHBIE KOMIIOHEHTHI 3a/IeCTBOBaHbl B TEKYIIUH MOMEHT B
cUcCTEME.
Pa3BepHHTE OKHO CIIEAYIOMIEr0 CHCTEMHOTrO Moayns «/luarnoctuka DirectX», mpeaHa3Had4eHHOTO
JUIsi  AMAarHOCTUPOBAHMUS  ammaparHblX W MNPOrPAMMHBIX  KOMIIOHEHTOB  KOMIIBIOTEPA,
NPUMEHSIOMINXCS TSl TIOAJIEPKKU CPEICTB MYJIBbTUMEINA B UTPaxX M QHIbMax, U MOCIEI0BATEIBHO
u3y4yuTe Bce ero Bkaaaku. Ha Bkimankax «/ucnmneit», «3Byk» u «My3blKay OCYLIECTBUTE MPOBEPKY
COOTBETCTBYIOIIMX MPOrPAaMMHBIX cocTaBistromux DirectX, a umenno, uarepgdericoB DirectDraw,
DirectSound u DirectMusic. Coxpanute Bce CBeJeHUS B TEKCTOBBIN (aiinm ans otdera. ObpaTute
BHHMaHUE Ha TO, YTO CUCTEMHBII Moaynb «/luarnoctuka DirectX» Takyke MOXKeT ObITh BbI3BaH U3
MeHI0 «CepBHC» IPOrpaMMHOro MoAymst «CBENEHUS O CUCTEMEY.
YHuBepcanbHbIi cucTeMHBIH MOy «/lucneTuep 3aiauy» Kak MpaBUIIo SBJISIETCA Haubosee 4acTo
ucnoap3yeMbiM KomrnoHeHToM OC, mnpenHa3HaueHHBIM Ui JUAarHOCTUKM W MOHHUTOpPHHIA
OCHOBHBIX alNapaTHO-MPOTrPAMMHBIX PECYPCOB CHUCTEMBI, TaKUX KaK IEHTPAJIbHOIO IMpoLEeccopa,
OIEpaTUBHOM MaMITH, CUCTEMHBIX IIPOLIECCOB. B 4acTHOCTH, 3TOT MOXYJIb MO3BOJSET YNPaBIATh
IPWIOKEHUSMU U TMPOLIECCaMU B ONEPATUBHON MaMsATH, CHUMATh UX C BBIIOJHEHHUS M Ha3HA4aThb
HOBOE 3HaY€HUE Kilacca IpUOpUTeTa. Pa3BepHUTE OKHO CHCTEMHOTO MOAYJs «Jlucrerdep 3amau» u
MOCJIEZI0BATENbHO O3HAKOMBTECh CO BCEMHU €ro BKJIAJKaMHU M MEHIO. BhIMoiHHUTE cheayronme
JEUCTBUS:
Ha BkIaakax «llpunoxenus» u «lIpomeccosl» oOpatuTe BHUMaHHE HAa KOJIMYECTBO PadOTAIOLIUX
IIPUJIOKEHNUHN U aKTUBHBIX IIPOLIECCOB,
PSAAOM C CUCTEMHBIM MoayJieM «Jlucrerdyep 3amau» pazBepHUTE MOAYNb «CBEACHUS O CUCTEME» U
OTKpOMTE KaTeropuro «BeimonHsemsle 3agaun» B knacce «lIporpammuas cpena»,
B MeHI0 «Bua» B Moayne «J/lucneryep 3amau» 100aBbTE CIEAYIOMINE CTOIOIBI CYETYMKOB: «I1aMATh
— MaKCUMYyM», «00bEM BUPTYaJIbHON aMATH», «0a30BbII IPHOPUTET, «CUETUHUK ITOTOKOBY,
B MojyJe «/lucnerdep 3amau» uaMeHuTe 0a30BbIi npuopuTeT mpouecca Dxdiag.exe Ha npuoputeT
peasbHOrO BpeMEHH, NepeiuTe B OKHO Moy «CBeaeHHs 0 cucTeMey, B MeHIo «Bua» oOHOBUTE
CUCTEMHYI0 MH(pOpManuio U oOpaTUTe BHUMaHHE Ha TO, KaK M3MEHWIOCh 3HAYEHHE B CTOJOILE
«Ipuoputer» B KaTeropuu «BpINoIHAEMbIE 3a1a4N»,
Ha BKJIazke «[IpuinoxeHus» CHUMHUTE C BbIOJMHEHUs 3a1auu «CBeneHus o cucreMe» u «Cpeacrsa
nuarHoctuku DirectX», a Ha Brnajke «IIponeccen» 3aBepimre npouecc Taskmgr.exe.
IIpu BBIMOJHEHUH 3aTAHUH CEKIIUU UCTIONB3YUTE CIEAYIONINE HHCTPYKIIUU:
IIEPEHECUTE NOCIIEA0BATENBHOCTD BBIIOIHAEMBIX ACUCTBUN 10 KaXXAOMYy M3 IIYHKTOB 1-5 B oTuer
(BO3MOXXHO TIpuBelieHHe Tpadudeckux (QGparMeHTOB, CHACIAHHBIX C OKpaHa, B KadecTBE
JEMOHCTPALlMOHHOIO MaTepuana),
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pe3ynbTaThl 03HAKOMIICHHS C BO3MOXXHOCTSIMH CUCTEMHOTO MOJYJIs «Jlucneruep 3a1a4» 3aHECUTE B
Tabm. 1 u 2.

cAenaiTe BBIBOJ O MPOJACTIaHHONW paboTe U 3aMUIIUTE €ro B OTYET.

Taonuya 1. Pe3ynbTaThl 03HaKoMIIEHUS ¢ «JlucrieTuepoM 3agau»

Ne m1.m. Obwasn cucmemnan ungopmayus Konuuecmeo
1 PaboTaromux npuioxxeHuii:

2 AKTHBHBIX IPOLIECCOB:

3 AXTHBHBIX IIOTOKOB:

4 JleckpunTopos:

Tabauya 2. Pe3ynbTaThl 03HAKOMIJICHHS C «JlcnieTyepom 3amauy

Yacmuas cucmemuas ungopmayus

Bupm. namamp,
No .. Hmsa obpasza, .exe Ko 3HayeHue npuopumema
1 Taskmgr
2 Dxdiag

3. KoHTpO/IBbHBIE BONIPOCHI

Urto Ha3bIBaeTCSI MOHUTOPUHIOM?

Yem oTnmyaercs MOHUTOPHUHT TapaMeTpoB U MOHUTOPUHT COCTOSAHUA?

Kakoii mporpaMMHbIi MOaynb peain3yeT MOHUTOPUHT mapaMeTpoB? MOHUTOPUHT COCTOSHUSA?
Yro Ttakoe DirectX?

JlabopaTopHnasi padora 5
JIMarHoCTHKA KOMIIBIOTEPHBIX KOMILIEKCOB M CUCTEM € MOMOIIbI0 TEXHUYECKUX
CpeACTB

Hean: N3yunts METOMKY TECTUPOBAHUS U peMOHTa annapaTtHoi yactu HXXKM/L.
Oobopynosanue: I1K, mporpamma, HXXM/I.

TeopeTuyeckue cBeleHUsI

Koncrpykuusa HKM/{
Koncrpykrusno HXXM/] (nnm «BuHYECTEp») COCTOUT U3:
MEXaHUYeCKOM yacTu - repmeTusupoBanHoro 6ioka (HDA)
B repmo6uioke pazmMelieHa Bcsi MEXaHHKa BUHYECTEpa, a TAK)KE MUKPOCXeMa MPeIBapUTEIbHOTO
YCUJIMTENS/KOMMYTaTopa.
maTel AnekTpoHuku (PCB).
Ha mnnate »neKTpOHMKM YCTaHOBIEHBI MHMKPOCXEMBI, YIPABIAIOIIME MEXaHUYECKHUMHU
y3J1aMH, KOJMPOBaHUEM/ICKOIMPOBAaHUEM JIAaHHBIX C MArHUTHOTO HOCUTENS U IIpUeMoM/Tiepeadeit



uHpopManuu uvepe3 BHeWHUH wuHTepdeiic. [lmara »eKTpOHUKM pa3Melaercss 3a MpeAeIamu
repMoOJIOKa, - KaK IPaBUiIo, B HUKHEN €ro 4acTu.
1.2. HemcnpaBaoctn HAKM /I
Heucnpasnocrtu annaparnoit vactu HXKM/JI nensrces Ha:
» Heucnpasnocmu u3z-3aecmecmeentnozo cmapenus HKM/]
[Tpu mpaBUIBHON SKCIUTyaTallMM C COOJIOJICHUEM BCEX TEXHHUYECKUX TPEOOBAHUI B KauECTBEHHO
U3rOTOBJIEHHOM HAaKOIMTENE HAOII0AAETCs IPOLECC
€CTECTBEHHOI'O CTapeHUs1 00YCIOBICHHBIMN:
Bo-nepBbIx,co BpeMeHeM ociiabeBaeT HaMarHU4€HHOCTh MUHUMAJIbHBIX HH(OPMAIIMOHHBIX
OTIIEYATKOB, U T€ YYACTKH TUCKOB, KOTOPbIE paHblIe YUTAIUCH O€3 MpodiieM, HAUMHAIOT
CUMTBHIBATHCS HE C IEPBOIO pa3a WK C OLIMOKaMHU.
Bo-BTOPBIX,IPOUCXOAUT CTAPEHUE MATHUTHOTO CJIOSL JUCKOB.

* B-TpeThux,Ha IUIacTUHAX MOSBIISIFOTCS LIAPAIIMHBI, CKOJIBI, TPEIMHEI U IIp. Bee 310 mpuBoauT
K ITOSIBJICHUIO TIOBPEKIECHHBIX CEKTOPOB. lIponecc HOpMaIbHOrO cTapeHust JUCKOB JOCTATOYHO
JUINTEJIbHBIA U 0OBIYHO pacTsAruBaercs Ha 3...5 JieT.
» Heucnpaenocmu, 06ycnosiennble HeGEPHBIM PEHCUMOM IKCHILYAMayuu
SABnstorcs Haubosiee pacupocTpaHeHHas npuuuHa oTkazoB HXKMJ[ k OCHOBHBIM pa3pylaroimum
(hakTOpaM KOTOPOr0 OTHOCSITCS:
IIEPETPEB, YAAPHBIE HATPY3KHU

CKa4yK{ HaIPsDKEHUS TUTAHMUS.
»Heucnpaenocmu, céazanHvle ¢ OuUOKAMU 8 KOHCMPYKUUU

Bnocnennee Bpemst kadectBo HXXM/JI cHM3MIOCH, O 4eM CBHMJETEIBCTBYET 3HAYMTEIBHOE
COKpaIllCHUE TapaHTUHHOTO CPOKa SKCIUIYyaTallud OCHOBHBIMU IIPOU3BOAUTEIISIMH.
Hedextsl MaruuTHbIX quckoB HDD nensitcs Ha:
» Qusuueckue deghekmot
JleeKTbl MOBEPXHOCTH - BO3HUKAIOT NMPH MEXAaHUYECKOM MOBPEKICHUHM MArHUTHOIO MOKPBITHS
BHYTPU IPOCTPAHCTBA CEKTOPA, HANPUMEP M3-3allapanvH, BbI3BAHHBIX IbUIBIO, CTAPEHUEM OJIMHOB
WM HEOpEXHBIM 00pallleHneM C BUHTOM.
CepBo — omIMOKM - B Mpoliecce dKCIUTyaTalli BUHTA, HEKOTOpPbIE CEPBOMETKH MOTYT OKa3aTbCsl
paspymieHsl. EciM IUIOXMX CEPBOMETOK CTaHET CIMIIKOM MHOTO, B 3TOM MECTE€ HA4yHYT
IPOMCXOIUTH COOM MpH OOpaIleHnu K UH(OPMAIIMOHHON TOPOXKKE: TOJI0BKA, BMECTO TOT0, YTOOBI
3aHATh HY)KHOE €l MOJIOKEHHE U MPOUYNTaTh JaHHbIE, HAYHET IIapaxaTbcs U3 CTOPOHBI B CTOPOHY.
Hanuune Takux oOmMOOK YacTO COMPOBOXKIAETCS CTYKOM TOJOBOK, 3aBHCAaHHUEM HAKOMUTENS U
HEBO3MOKHOCTBIO UCIIPABUTH €0 OOBIYHBIMU YTUIIUTAMH. Y CTpaHEHHUE TaKUX JAEPEKTOB BO3MOKHO
TOJIbKO CIELMAIIbHBIMU ITPOrpaMMaMH, IyTEM OTKIIOYEHHUs Je(PEKTHBIX TOPOXKEK, a MHOIIAa U BCeil
JIACKOBOM MOBEPXHOCTH.

AHHapaTHBIe Badg! - Bo3HHKaIOT N3-3aHCHUCITPABHOCTH MCXAaHUKHU WJIN DJICKTPOHWKUN HAKOITUTEIIA. K
TaKHM HCIIOJaJKaM OTHOCATCA: O6pLIB T'OJIOBOK; CMCIICHHUEC NHCKOB,

MOTHYTHIN BaJI B pe3yJIbTaTe yJapa; 3arbUICHHE T€PMO30HBI; pa3IMUHbIE «TJTFOKH» B paboTe
AIEKTPOHUKH.

OmmOKH Takoro TUMA OOBIYHO UMEIOT KaTacTpOPUUIECKHI XapaKkTep U He MOAJEKAT UCIPABICHUIO
MIPOTPAMMHBIM ITYTEM.

»Jlocuueckue oegpexmol

Hcnpasumblie noruueckue nedektsl (Codr-bad)- mosBIsAIOTCS, €CIM KOHTPOJIbHAS CyMMa CEKTOpa
HE COBMAJAE€T C KOHTPOJBHOM CyMMOH 3alMCaHHBIX B HErO JaHHBIX. Bo3HHMKaeTH3-3alioMeX WIu
OTKJIFOUEHHUs THUTaHWs BO Bpems 3amucu, korma HDD yxe 3ammcan B CEKTOp JaHHBIE, a
KOHTPOJIBHYIO CYMMY 3aIliCcaTh HE YCIIE.

HeuncnpaBumpbie mnormdeckue neexTsl - 95TO OMMOKH BHYTPEHHEro ¢opmara BUHYECTEPA,
NPUBOJAIINE K TAKOMY ke 3PPeKTy, Kak U JedeKThl MOBEPXHOCTU. BO3HUKAIOT NMpHU pa3pyllieHuu
3aroJI0BKOB CEKTOPOB, HAmpHUMEp U3-33JEHCTBUS, HAa BUHT CHUJIBHOTO MarHutHoro mnoissi. Ho B
OTIINYHE OT PU3NUECKUX AEPEKTOB, OHHU MOAAI0TCS UCIPABICHUIO TPOTPAMMHBIM ITYTEM.



AnantuBHble badbl - BCce COBpeMEHHBbIE BHHTHI MPU M3TOTOBICHUM MPOXOAAT WHAWBUIYATbHYIO
HACTPOMKY, B IpoIecce KOTOPOH MOJOMPAIOTCS TaKHe MapaMeTpPhbl ANEKTPUIECKUX CHUTHAJIOB, TIPH
KOTOpBIX YCTPOMCTBY paboTaercs Jjydile. OTa HAcTpOWKa OCYHIECTBIISIETCS CHELHATIbHOM
IpOrpaMMOil IIPU TEXHOJIOTUYECKOM CKaHHUPOBAHUHM TMOBEPXHOCTH. Ipy 3TOM TreHepHpyIOTCs Tak
Ha3bIBa€MbIC a/IalITHBBI - MEPEMEHHBIC, B KOTOPBIX COAEPKUTCS MHpOpMaIms 00 0COOEHHOCTSX
KOHKPETHOTO TepMOOJIOKa. AJIANTHUBBI COXPAHSAIOTCS Ha JUCKAaX B CIy)KeOHOM 30HE, a WHOTIA
BO Flash-mamsTina mare konTposepa. B mporecce skcrtyatai BUHTa aIalTUBBI MOTYT OBITH
pa3pylIeHbl pPa3pyIIeHbl «AANTHBHBIE» O3]l OTIMYAIOTCS OT OOBIYHBIX TEM, YTO OHH
«naBaromuey. Jleuarcs anmanTtuBHbIE 03761 MporoHoM selfscan'a - BHyTpeHHEH MporpamMmbl
TECTUPOBAHUS, AaHAJIOTUYHOW TOM, YTO MPUMEHSETCS Ha 3aBOJE IPU U3TOTOBJICHUH BUHTOB. [Ipu
9TOM CO3JAlOTCS HOBBIE aJanTHBBI, ¥ BHHT BO3BPAINACTCS K HOPMAJIBHOMY COCTOSIHHIO. OTO
JIeNlaeTcs B yCIOBUAX (PUPMEHHBIXCEPBUC-IICHTPOB.

1.3. OcHOBHBIE MeTO/IbI OTHICKAHUSI HEMCIIPABHOCTH

HXM/I sBigercs CIOXHBIM YCTPOMCTBOM, COCIUHSIIOIIMM MOCIECIHUE JTOCTHKECHUS
MHUKPO3JIEKTPOHUKH, MUKPOMEXAHUKH, TEXHOJIOTMM MArHUTHOM 3allUCU U TEOpUU KOAUPOBAHUS.
be3 cnenuanbHbIX 3HAHWMN, CIEHUATIEHOTO 000PYJOBAaHUS, MUHCTPYMEHTOB U MPUCIIOCOOIEeHHH, 6€e3
CHeluallbHO O0OpYIOBAaHHOIO TIIOMEIIEHHUsS (YUCTOM 30HBI) NOJHOLEHHBIM pemoHT HIXKXKMJ]
HEBO3MOJKEH.

IIpy OTCYTCTBMM CHEUUAIBHOIO JAWArHOCTUYECKOrO0 OO0OpPYAOBaHUS U IPOrPaMMHOIO
obecrieuenus, nepBuuyHyr0 auarHoctuky HXKMJI MOXHO TpoOW3BECTH, MOAKIIOYHUB €ro K
OTJeNbHOMY OJOKY nuTaHus. JlMarHocTHYecKMM NpHOOPOM B JaHHOM Cilydae SBISIETCA CIyX
oneparopa. [Ipu Bxirouennu nutanus HXXM/I Boinonuser:
pacKpy4yMBaHUE IIMUH/EIBHOIO ABUTATENs], TP KOTOPOM CJIBIILIEH HapacTarouuii 3Byk (4...7 ¢),
3aTeM CJIeJlyeT LIeTYOK MPU BbIBOJIE TOJIOBOK U3 30HBI NAPKOBKU U OYEHb XapaKTEPHBIN
HOTPECKUBAIOLIUH 3BYK, COITPOBOXKAAIONINI nporece pekanudposki (1...2 c).

Beinonnenune pekaqinOpoBKH CBUETENbCTBYET KaK MUHUMYM 00 MCIIPAaBHOCTHU CXeMBbI cOpoca,
TaKTOBOI'0 I'€HEPATOPA, MUKPOKOHTPOJIIEPA, CXEMBI YIIPABJICHUS IIITUHACIBHBIM JBUTATEIEM U
CUCTEMBI IO3UIIMOHUPOBAHNUS, KaHajla YTeHHs peoOpa30oBaHUsl JTaHHBIX, a TaK-K€00 UCIIPAaBHOCTH
MarHUTHBIX TOJIOBOK (KaK MUHHMYM OJIHOM - U MOMOIIM KOTOPOH IMPOUCXOUT MPOLIEce
WHUIHAIN3AlUN) U COXPAaHHOCTHU CIIy>)KeOHOM MH(OpPMALIUKU HAKOITUTEIS.

Jns nanpreitmelt nuarnoctuku HXXKMJL nonkmouaercst k mopty Secondary IDE, u B BIOS, B
nponenype SetUp, HE0OXOAWMO BBIOJHUTH ABTOMATUYECKOE OIpEJENeHNe MOIKIFOUYEHHBIX
HakonuTenend. B cinydae pacno3HaBanus Mojenu auarHoctupyemoro HXKMJI, mnpocreiimias
JIMarHOCTHKA 3aKJII0YAeTCs B MOIBITKE CO3/IaHUs pa3zesia Ha AMarHOCTHUPYEMOM HakomuTelne (MpH
nomoutu nporpamMmbel FDISK) u npouenype nocnenyromero gpopmatupoBanus (Format c:/s). Eciu
npu ¢popmaTupoBanuu (Bepudukannn) OyayT oOHapykeHbl 1e(eKThl, TO HHPOopMalus 0 HUX Oyaer
BBIBEJICHA HA DKpaH KommbioTepa. [etanpuyro quarnoctuky HXKM/I ocymiecTBISIOT clienHalbHbIE
IIPOrPaMMBI.

Ilopsinok BbINOJHEHHS PadOThI:

Osznakomuthes ¢ pemortoM HDD metomom nepexkommuiextaiuu jyist atoro: * Cobmronas
AKKypaTHOCTB CHSTB JEKTpOHHYI0 cxemy HDD;
MIPOBEPUTH COMTPOTHUBIICHHE 0OMOTOK ((pa3) MMUHAECTLHOTO JBUTATENSI, KOTOPOE JOJDKHO COCTABIIATH
npumMepHo 2 OM. 3anucarh NOJy4YEHHBIE PE3yIbTaThI;

* BpINOJHUTE 3aMeHY 31€KTpOoHHOU cxeMbl HDD, B35TOM ¢ aHaOTMYHOTO HAKONUTEIS
[Togats nutatouue Hanpspkeruss Ha HDD, ucnosib3yst BOIBTMETP IPOBEPUTH MOCTYILIICHHUE
nuTamux HanpsbkeHuit Ha HDD (u3Mepenne mpou3BOAUTh Ha pa3beMe MUTAHUS TTOAKITIOYCHHOTO
k HDD);
* VOenuTcs, 4TO TIPH MoO1a4e MUTAONTUX HanpspkeHuid Ha HDD, mpoucxoauT 3amyck JBuraTestst
MIPUBOJA IMCKA U BBIINOJIHAETCS €ro HayalbHasi MHULAAIU3ALIHSL.
2.2.03HaKOMUTCS C METOJIOM MporpaMmMHoro «peMonTa» HXKM /]



Brimonnute noakmouenue rectupyemoro HDD k cucteme nist atoro: Beikmounts T1K;

Breimonnute otkintouenue ycranosiaeHHoro B [IK HOKM. (HXKM/] ne caumars) [HoaxmtouuTtsb
tectupyembii HXXM/] k cucreme; Brimtounts 11K

2.3.03HaKOMUTCA ¢ METOJAMH MPOrpaMMHOr0 BocctaHosiieHus HDD s sToro:

2.3.1.Bemonnuts 3arpy3ky [1K B pexume JOC u 3amyck nporpammsl victoria 3.3.2.exe
2.3.2.HaxaB xnasumy F1, o3HaKkOMHUTCS C OCHOBHBIMM KOMaHJaMH NPOTrpamMMbl U HOPSAKOM HX
BBI30BA 3anucaTh Ha3HaueHue kiapuiF 1-F9;

2.3.3.Haxarp knaBuiry «P» - 1 BEIOpaTh MOPT K KOTOPOMY IMOJKIIOYEH HAKOIIUTEID;

2.3.4.HaxxaB F2 BBITIOJIHUTh WHUIIMATU3AIMIO HCCIASAYEMOI0o JHUCKa (JaHHYH0 KOMAaHIy CleayeT
BBITNOJIHATH NE€PeJl BHIMOIHEHHEM JH000M KOMaHbl) 3alicaTh MapaMeTpbl AUCKaCepUHBI HOMED,
00wvem, CHS nmapameTpbl, 00beM K311 TaMSITH;

2.3.5.Haxas xnaBumry F9, BeiBectt SMART Tabnuiy aucka, 3amucaTh 3HAYCHHS IMApaMETpPOB
(ValoTHocutenbHOE 3HaYCHHE napamerpa, Worst-Haux y/iieekoraa-mn0603aQuKCUpOBaHHOE
3HayeHne napamerpa;Trest-npeaenbHOe3HaYeHHE Tapamerpa; RawaOcoiioTHOe — 3HavyeHue
napameTpa):

Reallocated sector count 1 Reallocated event count:uucio nepeHazHaueHHBIX CEKTOPOB;

Raw read error rate: KoiiM4ecTBO OIINOOK YTEHUS.

Current Pending Sector: oTpaxaet cogep>XuMoe «BpEeMEHHOTONICPEKT-THCTA,T.C. TEKYIIee
KOJIMYECTBO HECTAOUIILHBIX CEKTOPOB;

Uncorrectable Sector: noka3siBaeT KOJIMYECTBO CEKTOPOB, OLIUOKU B KOTOPBIX HE yJ1a10Ch
ckoppektupoBatb ECC-konom.Ecnu ero 3HaueHue Bblllie HYJIs, 3TO O3HAYAET, YTO BUHTY MOpa
JienaTh peMar;

2.3.6.Haxarp xnaBuily R — BBINONHUTH HU3MEPEHHE CKOPOCTH BpAICHHS MAKMCKa, 3amucarh
MOJIyYEHHOE 3HaYEHHE,

2.3.7.Haxars F4, u 3anaB 3nauenune—nuHeitHoeuTrenue u Ignore Bad Blocke, naxxaB F4 BTopoit pa3s,
3alyCTUTh CKAaHUPOBAHUE TOBEPXHOCTU JMCKA. BBIMOIHUTH aHANW3 TOJYYEHHBIX PE3YJIbTAaTOB,
o0paThB BHUMaHHE Ha KOJIUYECTBO BeJ] OJIOKOB;

2.3.8. HaxaB KJIaBHIly IEPEUTH B PEKUM KOMaHAHOM CTPOKHU U BBeCcTH kKoMaHy RNDBAD
uckyccTBeHHO co3aath 10-20coft-bad6mokos. Co3znanuecoft-badnpepriBaercs knapuien«Esc»;
2.3.9.Haxarp F4, u 3anaB 3HaueHue—nuHeiiHoeutenue u «Ignore Bad Blocks», naxxaB F4 Bropoit
pa3, 3allyCTUTh CKAHUPOBAHUE MTOBEPXHOCTHU AUCKA YOEIUTCS B MOSABICHUU BEJ OJIOKOB.

2.3.10.Ans ynanenusi copt-6em10BBbINMOHNTh nHUIMATK3IMI0 HXKM/I, naxaB knasuiyF2, u BBectn
komanayF4 u BoiopaB pexum«BB = Advanced REMAP - VYiydlueHHbIli aaropurm
peMaNnmnmuHra» 3alyCcTUTh CKaHUpoBaHue nucka. KoHTponupys mpoliecc peMannuHra 3amucarhb
azipeca BOCCTaHOBJIEHHBIX CEKTOPOB.

2.3.11.Haxats F4, u 3anaB 3nauenue—nuneiinoeutenue n«Ignore Bad Blocks», naxxas F4 BTopoit
pa3, 3aIyCTUTh CKaHHPOBAHKE MOBEPXHOCTH JAUCKA YOETUTCS UTO Bell OJIOKU yJaJeHBbI.
2.3.12.BeiBectt SMART Tabnuily aucka, npoaHaIU3UpOBaTh 3HAYEHMSI MTOTYYEHHBIX I1apaMeTpoB
CPaBHUB UX C NMPEABIYLIIUMH MTapaMeTpaMH.

3.0T14er 10JI2KeH COepxKaATh

3.1.Ha3Banue paboTbl

3.2.11enb paboThl

3.3.Ilepeuyenb o0opyaOBaHUS

3.4.Pe3ynbTaThl BHITONHEHUS 11.2.1-2.31 BBIBOA 110 PE3yJIbTATaM TECTUPOBAHNS;
3.5.BeiBoj 10 pabore.

KoHnTpoJsbHbBIE BOPOCHI.
Kaxue ocHoBHbIe 311emenTH HXKM/I pacnionioxkeHHbIe B repMOOIOKE U X KAaKOBO Ha3HaUYCHHE?

Kakue ocHoBHbIe 3nemenTl HXKM/I pacnosioxeHHbIe Ha 3JIEKTPOHHOM TIaTe U UX KaKOBO
Ha3HaueHue?
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KaxoBbl 0OCHOBHBIE BU/IbI HeucnpaBHocTel annapatHoi yactu HOKM/I 1 kakoBbI IPUYMHBI UX
BO3HUKHOBEHUS?

KakoBbl ocHOBHBIE J1e(eKTOB MarHUTHBIX JuckoB HXKM/] 1 KakOBbI MPUYMHBI MX BOSHUKHOBEHUS?
KaxoBa metonuka auarnoctupoanust HJKM/]? KakoBa npuunHa nosinenus codr-6e108?

KakoBa npuunHa BO3HUKHOBEHHS aIalITUBHBIX O€10B?

JlaGoparopHnasi paGora 6
OcBoeHne METOAMKH IUATHOCTUKH HEUCIIPABHOCTE JUCKOBbIX HAKONUTEJIEH
Pa3HBIX BU/IOB M TEXHOJOTHH PEMOHTA JUCKOBBIX HAKOMUTeIeH

Pa3HbIX BUAOB

ILleab pa0oThI: U3yYUTh KOHCTPYKTUBHBIE OCOOCHHOCTM U XapaKTEpHble HEHCIPaBHOCTH
Hakorurened HDD; 03HakOMHTBCS ¢ IpaBWiIaMH ITOJKIIOYEHHsS W DKCIUTyaTallud HAKOIUTEIEH
HDD.

Ooopyaosanme: IBM PC-coBmecTumblil komnbrotep, HakonuTenan HDD.

Hcnouab3yemasi JUTEPaTYpa: KOHCIIEKT JICKI_[I/Iﬁ " JAHHBIC MECTOAUYCCKHUEC YKA3aHUA.

IMopsinok BbINOJIHEHHS PadOThI

O3HaKOMUTBCS C TEOPETUUECKOH YacThiO0 JaHHOM padoThI.

N3yuuth ycrpoiictBo Hakonureneid HDD u noaximtouenue untepdeiicos.

O3HaKOMUTBCS C KOHTPOJIBHBIMH BOIIPOCAMU U NPOJIyMaTh OTBETHI HA HUX.

CnaTh yCTHBIN WM IUCbMEHHBIN (110 BapuaHTaM) 3a4€T 10 IaHHOM 1abopaTopHOi paboTe.

KpaTKne TCOPETUYECCKHUE CBCACHUA

yCTpaHeHI/IG HCHUCITPABHOCTH KECTKOI0 AWCKAa — JOCTATOYHO CEPLE3HOC 3aHATHUC, KOTOPOC HE
BCCTAAa 3aKAHYMUBACTCA ITOJIHBIM YCIICXOM. HGHO YCIIOXHACTCA €€ U TEM, YTO B OOJIBIIIMHCTBE
CJIy4acB Ha ) XKECTKOM JUCKE 3allMCaHbl BAX)KHBIC JJAHHBLIC, KOTOPLIC, HalllC BCECro, HE ObLIH B Hy}KHI)IfI
MOMCHT CKOIIMPOBAHLI HA BHEIIHUI HOCUTENIb I/IHCI)OpMaI_[I/II/I.

HewncrpaBHOCTH &KECTKOTO TMCKA MOTYT OBITh CIEAYIOIINUX BHUJIOB:
* JIOTUYECKasi HEUCIIPABHOCTD;

* HEMCIIPABHOCTb KOHTPOJLIEPA KECTKOI'O IUCKA;

* IOTEPs UJIM pa3pyllieHHe CIy)XeOHOi HHPOopMauu

* (puznueckast HEUCIPABHOCTb.

Jlornyeckasi HEHCIIPABHOCTh

IIpu normyeckoil HEUCHPABHOCTH 3arpy3ka OINEPALMOHHOM CHCTEMBI C JKECTKOTO JHCKa
HEBO3MO’KHA, a NPU TMOAKIIOUYEHUU €ro B KauecTBE BTOPUYHOIO HE OTOOPAXKAETCS COIAEPKUMOE
JIOTUYECKUX JUCKOB MM caMu JUCKU. CaMoe€ HHTEpPECHOE, YTO TaKOil BHUHYECTEP KOPPEKTHO
pacnio3Haercs B BIOS u npu npoBepke He BBISBISETCS HUKAKUX (PU3NUYECKHUX IMOBPEKIACHUHN TUCKA.
Takoll OHMCK HENb3s HUCIPABUTH IMPOBEPOUYHBIMH YTHIUTaMH Bpoae ScanDisk. Maino Toro,
HCIIOJIB30BaTh TAKUE YTWIIMTHI KpallHE HE PEKOMEHIYETCs, OCKOJbKY B MPOILECCE IPOBEPKU OHU
MOTYT 3aIUCBHIBATh HA KECTKUN TUCK KaKHe-THOO TaHHBIE, YTO MOXKET MPHBECTH K IMOTEpEe BAXKHOM
uHpopmanuu. Jloruueckyro  HEUCHPABHOCTh MOXKHO  YCTPAHUTb MOJIbKO €  HOMOULbIO
CReYUANU3UPOGAHHBIX YMUIUM, KOTOPbIE HAa HU3KOM YPOBHE BOCCTAHABIIMBAIOT pa3lenbl U



¢aitnoByto cTpykTypy BuHYecTepa. CienyeT NMOMHUTH O TOM, YTO JII00O€ BMEIIATEIbCTBO B
CTPYKTYpPY AMCKAa MOXXET IpHUBECTH K norepe uHpopMmanuu. K takomy 3¢p¢dexkrty MoryT npuBecTu
BCTPOEHHBIE B XECTKUH IUCK CpeACTBa AMArHOCTUKH, Hampumep TexHosorus S.M.A.R.T., nau
nepeHasHaueHue aucka. UtoObl m3bexaTh TOro, IpU NEPBBIX MPU3HAKAX HEUCIPABHOCTH JIHUCKa
9T CPEJCTBA JUArHOCTUKHU HYKHO OTKJIFOYUTh.

HencnpaBnoch KOHTPOJLJIEPA KECTKOI0 JTHUCKA

K panHOMy BHIy OTHOCATCS HEWUCIPABHOCTH, CBS3aHHbIE C (U3UUYECKUMHU IOBPEKIACHUSMH
KOMITOHEHTOB KOHTpOJIIepa JUCKa: TIEPETOPEBIIMMU MUKPOCXEMaMH, TIOBPEXICHHBIMHU 'OJIOBKAMH,
OTOpPBaHHBIM UHTEP(EHCHBIM KabeaeM U T. 1.

CymeCTByeT JABa BapuaHTa OIIPCACICHNA TaKUX HeHCHpaBHOCTeﬁ.

IlepBbIil U3 HUX — caMbIil IPOCTOM, KOTJa IMPU3HAKU pa3pyLIEHUs KOMIIOHEHTOB KOHTpPOJUIEpa,
HanpuMep JbIpbl Ha MHUKPOCXEMAax, BBIABISIOT IPU BHEIIHEM OcMOTpe. B 3ToMm ciyuae mepen
HAYaJIOM KaKUX-TMOO0 ACUCTBUI CIelyeT 3aMEHUTh CTOPEBIINE KOMIOHEHTHI.

Brtopoii BapuaHT, COOTBETCTBEHHO, CAMbIH CJIOKHBIN: KOI/Ia BUAMMBIX NPHU3HAKOB IOBPEXKICHUS
HET, OJIHAKO KECTKUH JUCK BEJeT ce0sl HECTaHIapTHO. PacCMOTPHM HEKOTOPBIC CUTYAIIHH.

- /leuzamensv He packpyuueaemcs, HUKAKUX 36YKO8 He CabliHO. BO3MOXHBIE TPUYMHBI -
3aKJIMHUIO IIIUHIACIBHBIA JIBUTATEIh WM TOJIOBKH YTCHUS/3aMUCH "TPUIUIUIH" K TOBEPXHOCTH
JTUCKA.

Ecnu nmoneITaTeCsl IPOBEPHYTH LINHUHJEIL, TO 3TO MOKET IIPUBECTU HE TOJBKO K IOBPEXKICHUIO
IIOBEPXHOCTH JIMCKA M, COOTBETCTBEHHO, Iponaxke MH(pOpMAalMU, HO U K MOJIOMKE MEXaHH3Ma
YIPABJICHUS TOJIOBKAMU M CAMHMX TOJIOBOK. B 3TOM cCilyyae HEWCHpaBHBIM BHHYECTEp JIydlle
OTHECTH B CEPBUCHBIN LIEHTp, TIE, BO-NEPBBIX, BAM TOYHO CKaXYT, IOUICKUT JIM KECTKUHU JUCK
PEMOHTY, a BO-BTOPBIX, IEPEMUILYT C HETO BCIO BAKHYIO HH(YOPMALIIIO

-ﬂeuzameﬂb PacKpyuueaemcs, CjibluieH Ulei4okK. OTOT MICTYOK ABJIACTCA CICACTBUEM HGYI[a'-IHOI\/JI
pacCnapkKOBKH T'OJIOBOK. Hawnbonee BCPOATHAA IMPUYINHA JTaHHOM HCHUCIIPABHOCTH - BbIXOJ U3 CTPOsA
TreHeparopa MIMHUHACIBHOTO ABHUIAaTCId WKW CHUCTEMbI IMO3MIIUOHUPOBAHHA TI'OJIOBOK. Bo3mMoxHO
TAKXKE MOBPCIKACHUC KATYIIKU ITO3UIIUOHHUPOBAHUSA, KOTOPAA pa3MCIICHA Ha OJIOKE TOJIOBOK.

- /leucamens packpyuueaemcs, OIHAKO OUCK He ONPeOeAemcs NI Onpedeniemcs HeeepHo.
[Ipu4rHO BO3HUKHOBEHMSI TaKOW HEHCIPABHOCTH MOXET OBITH BBIXOJl U3 CTPOsi MHTEep(deicHOM
MHUKPOCXEMBI KOHTpOJUIEpAa WJIM MEXaHUYECKOE IOBPEKIECHHE KOHTAKTHOW TPYIIIBI, K KOTOPOH
MOJIKJIIOYAeTCs UIeH( TaHHBIX (HallpuMep, COTHYThIM MM TMOJOMaHHBIA METALIMYECKUM BBIBO).

- Jluck packpydyuBaercsi, CIbIMIEH cmyK. [laHHas cuUTyaldsi MOXET O3HadyaThb OYE€Hb MHOTOE,
HauMHAas C HEUCIIPABHOW CHUCTEMBI NO3ULMOHUPOBAHUSA U 3aKAHUYMBAs IOBPEKICHUEM T'OJIOBOK.
Eme onuu BapuaHT - cOOMHBIE CEKTOPHI B 3aTPy30YHON 00JIaCTH BUHYECTEpa. TaKylo CHTYallUiO BbI
CMOKET UCIIPABUTh CAMOCTOATENbHO. ONpeeTuB COCTOSHUE KECTKOTO AMCKA, TOIKIIOYNM IIIei(
JlaHHBIX. Tenepb MOKHO HE TOJIBKO YCIBIIIATh U3aBAEMBbIE KECTKUM AUCKOM 3BYKH, HO U YBUJIETh
Ha DKpaHe coolIeHus 00 omuoKax B xo/1e pad0Thl BUHUECTEpa. BO3MOXKHBI CIIeTyIOIINE OCHOBHBIE
CUTYallHUH.

- IosiBnenune coobmenuit tumna Invalid Drive Specification. Takue cooOmenuss 03Ha4aroT, 4TO B
BIOS 3anucana HeBepHas MHGOpMaLUs O MapameTpax YCTaHOBJIEHHOTO BHHYECTEpa WMIIM K€ OH
HeBepHO pacno3Haercs. [locneqHuil BapuaHT TOBOPUT O pa3pyLICHUH CIIy)XKeOHOM HHpopMarun
WIA O TIOBPEXKICHUU TOJIOBOK. BO3MOXKHA Tak >K€ IMOJIOMKa KOHTaKTOB MHTepdeiica Ha ruiate
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
COOIMHBIX CEKTOpPOB Ha HYJEBOW JOpPOXKKE, BCIEACTBHE 4YEro 3arpy3ka € JKECTKOro JHcKa
HeBo3MOkHAa. OC  HOpMaJIbHO pAacmoO3HAIOT JKECTKUH JHUCK, OIHAKO He omoobpajicaem
Ja02uueckue TUCKU. Ecny MCKIIOYUTH BapuaHT TOrO, YTO BHMHYECTEP MPOCTO HE pPa3OUT Ha
JIOTHYECKUE JUCKH, TO OCHOBHOM MPUYMHON TaKOW HEHCIPABHOCTH SIBISIETCS HAJIHMYUE COOMHBIX
JIMCKOB B CUCTEMHOM 00J1acTH Wi paspylieHue (ailiioBol CUCTEMBI, coleprKallell HHPOpMaLuIo o
TeKyIleld KoHpUTrypanuu AUCKOB. B 3ToM ciywae ciegyeT 3aHOBO pPa3OMTh BHHYECTEp Ha
JIOTMYECKUE AMCKH, IMociie 4ero or¢opMaTupoBarh ero. MoXKHO Takke 0ojee JeTallbHO M3Yy4YUTh
HEHCIIPAaBHOCTD C IIOMOIIBIO HU3KOYPOBHEBBIX YTHJINT.

- XKecTkuii nuCK pacmo3HaeTcs HOpMaibHO, oAHAaKo OC 3azpysycaemcsa He HOTHOCMbBIO UTU He
3azpysycaemcsa BoBce. JlaHHBIM (akT TOBOPUT O TOM, 4YTO OONACTh BHUHYECTEpA, B KOTOPOU
3anucanbl (halsbl ONEpallMOHHOM CHUCTEMbI, COAEPKHUT COOHHBIE CeKTOphl. B maHHOM ciyuae
cienyer oOpaTHThCS K HU3KOYPOBHEBHIM YTHIIMTaM, KOTOPBIE MOMETSAT COOWHBIE CEKTOPHI U B
ciiy4ae HeoOXOIMMOCTH MEPETIaHUPYIOT BUHYECTED.

Ipodpunakruxka HDD

Co BpeMeHEM JUCK HauMHAeT padoTaThb MEUIEHHEe, CO COOSMH, Ipeercs, MOSBIAIOTCA OLINOKH
YTEHMSI U T. I. DTO O3HAYaeT, YTO MPULUIO BpeMsl NPO(UIAKTUKH, OCHOBHBIMU MEpaMu KOTOPOI
ABJISFOTCA:

- [IpoBepka Jioru4eckoro u (U3UYECKOr0 COCTOSIHMS JHUCKA C TMOMOIIBIO JAHATHOCTHYECKUX
yraut tuna scandisk (mis cucrem Windows 95/98). Takas mpoBepka MO3BOJISIET HE TOJBKO
WCIIPABUTh JIOTHUYECKHUE OIIUOKH, OCBOOOJAMB MECTO Ha YKECTKOM JUCKE, HO U y3HATh O MOSBICHUH
COOMHBIX CEKTOPOB, KOTOPHIE YTHIJIMTA MOMeUYaeT cooTBeTcTBYIommM obpazom. OC Windows XP
MpOBEPSET AUCK HEMHOTO MHAYe, OJHAKO MEXaHU3M MPOBEPKHU TOT K€: UTOOBI 3allyCTUTh YTHIIUTY,
knukHute [IKM Ha mHTepecyromem Bac aucke, Bbioepute CpoiictBaP> CepBuc P BbinoJHUTH
NpOBepKYy... B oTKphIBIIEMCS OKHE yCTaHOBUTE TpeOyeMble MapamMeTpbl MPOBEPKU M 3aMyCTUTE
JIMarHOCTUKY Ha BBITIOJTHEHUE.

B Windows-7: «Ilyck» P «Bce mporpammer» P «Cranmaptabiey P «CiyxeOnsie» P «Ounctka
JUCKa» U ckavaiite u yctaHoBute TreeSize Free.

- lepparmentanusa (ailjioB C NOMOIIBI CTAaHAAPTHBIX YTWINT WIM YTUIUT CTOPOHHETO
npousBoguTens. dparMeHTanuss — 3TO pa30uTHE OJHOro (haiijla Ha HECKOJIbKO ()parMeHTOB U
pa3MelIeHHE UX Ha pa3HbIX ydacTKax aucka. @parMeHTanus NpOMCXOAUT HE HAMEPEHHO, a M3-3a
crenuduku 3anucu nHopmanuu. Jedparmenraius — COOTBETCTBEHHO, COSIMHEHNE (ParMeHTOB
onHoro (¢aiia. Ecim  auck  nedparMeHTHpOBaH, TO CKOPOCTh JOCTyna K HH(opManuu
yBenuuuBaercsi. Co BpeMeHeM (parMeHTanusi HOBbIX (hailJloB CHOBA MPHUBOJIUT K 3aMeIJICHUIO
paboThI, B 3TOM ciy4ae mpoliecc AedparmMeHTaluu ciaeayeT HOBTOPUTh.

- Ha0monenne 3a TeMmepaTrypoi JAMCKA C TOMOIIBIO  CIEHHMAIU3UPOBAHHBIX  YTHUIIUT.
TemnepaTypa Kak HUYTO APYroe BIMSIET Ha COCTOSHHUE MPOU3BOJUTENBHOCTH JKECTKOrO aucka. B
pe3yJbTaTe MOBBILIEHUS TEMIIEPATYpPbl MOTYT IIOCTPaaTh BHYTPEHHUE KOMIIOHEHTBI KOHTPOJUIEPA,
YTO MPHUBEAET K TMOSBICHUIO CEPhE3HBIX HEUCHPABHOCTEH. DTOro BIIOJIHE JOCTATOYHO JUIS
oOecrieyeHus, Mo KpaiHeil Mepe, JIOTH4ecKoro "310poBbs" JKECTKOTO AUCKA.

KonTposabHbIe BONpockl

Hazosure ocHoBHbIe KOMIIOHEHTHI HDD 1 ux HazHaueHue.

Otnuune cnioco6a 3anucu napopmaruu B HDD u FDD.

Cpennee Bpemsi OCTyIa B HAKOMUTENSAX, €AMHUIIBI €I0 U3MEPEHHUSL.
Yem onpenensercsa HaaexHocts HDD?

Urto onpenensier ovicTpoaeiicteue HDD?

HazoBute unTtepdeiicer noakmouenus HDD (BHyTpeHHUX ¥ BHEITHHX).
Urto npoucxoauT npu GhopmMaTUPOBAHUH KECTKUX TUCKOB?



Kakue Bunel GopmarupoBanus Bbl 3HaeTe? s KakuX HOCHUTENEH CYIIECTBYET BO3MOXKHOCTh
CO3/1aHHA JOTHYECKUX AUCKOB?

Hazosure Buapl HeucnpaBHocteir HDD.
10. Haszoswure mepsl npodminaktuku HDD, oxapakrepusyiite ux.
11. O uém roBoput nosaieHue cooduenus Disk Boot Failure?

12. KakoBa nmpuurMHa BO3ZHUKHOBEHUS CUTyalluu /Jeucamens ne packpyuueaemcs, HUKAKUX 36YK06
He cbiuno?

13. KakoBa npuunna nosisiienus cooodmenus Invalid Drive Specification?

14. KakoBa mnpuyuHa BO3HUKHOBEHMS cUTyaluu /Jeucamensy packpyuueaemcs, OJIHAKO OUCK He
onpeodenaemcsa Vi onpeoensemcs HegepHo’!

JlaGoparopHnasi paéora 7

I[narﬂocnma KOMIIVIEKCOB U ¢ TIOMOIIBI0O TUATHOCTUYICCKHUX IIPOTrpaMMm IJIis1
onpeacjacHust ux p360TOCHOC06HOI‘O COCTOAHMA

Hesb: mate omnpeneneHue MOHSATHIO JTUATHOCTUKA; O3HAKOMHUTBHCS C KOMIUIEKCOM MEPOIpPHUSATHH,
OTHOCSIIIUXCS K JUArHOCTUKE pe3epBYyapoB, 00eCIeUMBAIOIIMX MHOJJEpKaHHe paboTOCIIOCOOHOTO
cocrosiaust PBC.

3agauu: 3HaTH BUJABI JMArHOCTHYECKOTO KOHTPOJIA, TpeOOBaHMs IO IMOATOTOBKE pe3epByapa K
JIMAarHOCTHKE, KaKUM 00pa3oM MPOBOISATCS OCMOTPHI BceX KOHCTpyKumii PBC.

TepMHUHBI U onpeaeIeHUsA

JlnarHocTrka — KOMIUIEKC MEPOTIPHUATUI 1O MOJYyYeHHIO U 00paboTKe HHPOPMALIMH, YCTAHOBIICHUS
TEXHUUYECKOTO COCTOSIHUSI U IPUHSTHSI PEIICHHUS 10 JalbHEUIIEMY UCII0JIb30BaHUIO.

JlnarHocTHuecKuil KOHTPOJIb — COOBITHE, TPOBOANMOE JUIsl IOIYUYEeHUsI U 00paboTKU MHpOpMaLny,

YCTAHOBJICHHUIO TEXHUYCCKOTO COCTOSAHHA U MPUHATHA PCIICHUA 110 I[&JIBHGﬁHIGMy HCITIOJIB30BaHHIO
PBC.

OO6cnenoBaHne — KOMITJIEKC MEPOTIPUATUI 110 BHELTHEMY U BHYTPEHHEMY U BHYTPEHHEMY OCMOTPY
pe3epByapa U TEppUTOPUI B IIpeenax ero 00OBajIoOBaHusl.

JledekTockonust — COBOKYITHOCTh MEPONPUSATHI 110 OOHAPYKCHHUIO BHYTPCHHUX U MOBEPXHOCTHBIX
nedekToB B reoMeTprueCcKOl opMe Tena pe3epByapa U B MeTaslie 0e3 ero pa3pylieHus.

Texanveckoe 00CTyKHBaHUE — KOMIUIEKC OTepaIuii mo mojaep:;kanuto padotocrnocooroctu PBC.

PeMOHT - KOMITIEKC orepauii 0 BOCCTaHOBIICHHIO HCIIPABHOCTEW W BOCCTAHOBIICHHS pecypca
pes3epByapa U ero 3JeMEHTOB.

KanurtanbHblii pEMOHT — PEMOHT, BBIITOJIHEHHBIN JJIsI BOCCTAHOBJICHHUS MCIPABHOCTEW W TOJHOTO
WK OJTM3KOTO K TIOJTHOMY BOCCTAaHOBIIGHUS pecypca pe3epByapa.



OO01111€e TTOJIOKEHUS TUATHOCTUKHA

[To cpokam mpoBeneHUS TUATHOCTHYECKHH KOHTPOJIb PE3epBYapoB NEIUTCS Ha OYEPETHOU U
BHeouepeiHOil. BHeodyepeaHas TMarHocTUKa pe3epByapoB MPOBOAUTCS B CIACAYIOMINX CIydasX:

e TIOCIJIC aBapHH WJIU TOXKapa Ha pe3epByape;
e TIPU JIOCTUKEHUU CPOKA aMOPTHU3ALIUH.

B mpouecce skcrmmyaranuu KaxAbld pe3epByap [IOJDKEH IIOABEPrarbCs IIOJHOM M YaCTUYHOMU
JUArHOCTHKE B 3aBUCUMOCTH OT €r0 TEXHUYECKOTO COCTOSHMS, YCIIOBUI U PEXKUMOB IKCILTyaTal1u.

[TonHas auarHocTrka npoBoAuTcs He pexe 1 pasa B 10 ser. Yactuunas — He pexe 1 pasa B 5 ser.

J1st mOTHOW JMAarHOCTHKH pe3epByap JODKEH OBITh OYHILEH M JIEra3upOBaH IO CAHUTAPHBIX HOPM.
YacTuuHas TMarHoCTUKa MOXKET IPOBOIUTHCS O€3 BbIBO/IA pe3epByapa U3 HKCILUTyaTaIUH.

HpI/I YaCTUYHOM JUArHOCTHKE BBINOJIHSIIOTCS CJICAYIOLINC pa6OTBIZ

e  BH3YaJIbHBIH OCMOTp pe3epByapa 1 ero 000py0BaHus;

e  HU3MEPEHHUE TOJIIHHBI JINCTOB CTEHKH, KPOBIIH;

e U3MEpEHHE OTKJIOHEHHH 00pa3ylomMX OT BEPTHUKAIM, MECTHBIX NeQOpMaluil CTEHKH W
TOPU30HTAILHOCTD BBICTYIIA OKPAallKM U OCHOBAHUS IO HEH;

e COCTABJICHHE 3aKJIFOUEHUS O TEXHHYECKOM COCTOSHHMH pe3epByapa.

[Tpr mosmHOW MUMArHOCTHKE HEOOXOIMMO BBINIOJIHUTH, KPOME BBILICTIEPEUUCICHHBIX, CIIEIYIOIINE
paboTHI:

e BHU3YaJIbHBIM OCMOTpP CTEHKH, KPOBJIU U IHULIA C BHYTPEHHEN CTOPOHBI,

e BHU3YaJIbHBIM OCMOTp MOHTOHA (TIPU €r0 HAIUYHH);

e WU3MEPEHHUE TOJIIHUHBI CTEHKH, JHUILA, KPOBJIU U TIOHTOHA;

e  KOHTPOJIb CBAPHBIX COETMHEHUN PU3NUECKUMU METOAAMH;

e MEXaHWYECKHUE HCIBITaHUS, MeTaJulorpadMuecKkue MCCIEJOBAHUS M XUMHUYECKHH aHaIu3
MeTaiia (B HeOOXOIMMBIX CIIy4dasx);

e 30HJMPOBaHHUE JHUILA U OCHOBAHHS pE3EpByapa C LENbI0 BBISIBICHUS YTEUKH;

e 00paboTaTh MOJyYEHHBbIE PE3YJIbTAaThl U3MEPEHUN TOJIIIMHBI BCEX JJIEMEHTOB pe3epByapa,
OTIPENIeIUTh OCTATOUHBIM CPOK CITY>KOBI /17151 HUX 110 KOPPO3UOHHOMY U3HOCY;

e ONpEIENIUTh PacueTOM JOMYCTHUMYIO TOJIIIMHY JIMCTOB JJIS PA3JIMYHBIX IOSCOB, OKpailky,
JTHUIIA U KPOBJIM U MIOJIYYEHHBIE PE3YJIbTAaThl CPABHUTD C PE3yJIbTaTaMU U3MEPEHHIH.

IIpakTnueckas padora 50

Kommiexkranus KOMIIBIOTEPHOI'0 KOMILJIIEKCA, COIJIACHO 1EJIM UCITI0JIB30BaAHUA

Heab padorel. V3yueHnue skcmtyaTalluOHHBIX TPeOOBaHMM K KOMIBIOTEPHOMY paboueMy

MECTY; BBIIIOJIHUTH XapaKTEPUCTUKY U aHAJIU3 OPTaHU3AIMH CBOETO paboyero Mecta
IInan

4)  H3yuutb TpeOOBaHUS K OpraHU3alMK KOMIIBIOTEPHOTO paboyero Mecra.
5)  BbInogHUTH 3aMepbl CBOETO pabouero MecTa U 3aroJHUTh IPOTOKOJI BBINOIHEHHS paOOThI.
6) BBINOTHUTH CPaBHUTEIBHYIO XapPaKTEPUCTHKY IIONYYCHHBIX IIOKa3zaTeneil M TpeOoBaHMIA
CanlIuH
7)  OTBETUTHh Ha KOHTPOJIBbHBIE BOIIPOCHI



Kpartkmne cBenenust

Cormacao CanlluH 2.2.2/2.4.1340—03 «'urnennuyeckne TpeOOBaHUA K MEPCOHATBLHBIM
AIIEKTPOHHO-BBIYMCIUTEIBHBIM MAallMHAM W OpTaHU3alKi paboThD): IUIOIIAJL Ha OJHO padouee
mecto monb3oBareneii [I19BM ¢ BAT na 6a3e snexkrponHomyueBoir Tpyoku (DJIT) momkHa
COCTaBJIAITh HE MEHee 6 M2, B IOMEIICHUSIX KYJIbTYPHO-pa3BiIeKaTeIbHBIX yupexaeHuit u ¢ B/[T
Ha 0a3e MI0CKUX JUCKPETHBIX AKPAHOB (KUJIKOKPUCTAIUIMYECKUE, TUIa3MeHHbIe) — 4,5 M2.

[Ipu pasmemennn pabounx wmect c IIDBM paccrosHue Mexay pabOYUMH CTOJIAMH
C BUJCOMOHHUTOpPAMH (B HANpaBICHUH ThUIa IOBEPXHOCTH OJHOTO BHJIEOMOHHUTOpPA U DKpaHa
Jpyroro BUAECOMOHUTOpPA), HODKHO OBITH He MeHee 2,0 M, a pacCTOssHHE MeXIy OOKOBBIMHU
MOBEPXHOCTAMHU BUJICOMOHUTOPOB — HE MeHee 1,2 M.

Paboune w™ecra cIIDBM 1npu BBIIOJIHEHHWH TBOPYECKOW pabOTHI, TpeOyroIIen
3HAUUTEIBHOIO  YMCTBEHHOTO  HANpPSDKEHUS  WIM  BBICOKOW  KOHILIEHTpAlMM  BHUMAaHuS,
PEKOMEHYETCS U30JIMPOBATh APYT OT Apyra neperopoakamu BoicoTor 1,5 — 2,0 M.

OKpaH BHUJIEOMOHUTOpA JOHKEH HAXOAUTHCS OT IV1a3 I0JIb30BaTelis Ha paccTosHuu 600 —

700 MM, HO He Oike S00 MM ¢ ydeToM pa3mMepoB anpaBUTHO-IIUGPOBBIX 3HAKOB U CHMBOJIOB.

Boicora pabouelf 1NOBEpXHOCTHM CTOJA JUISL  B3pOCIBIX  IOJb30BAaTENEd  JI0JDKHA
perynupoBatbes B npeaenax 680 —800 Mm; mpu OTCYTCTBHH TaKOW BO3MOXKHOCTH BbICOTa paboueit
MOBEPXHOCTH CTOJIAa JJOJKHA COCTABIISATH 725 MM.

MonyneHbIME  pa3Mepamu  paboueld moBepxHocTH crona s [I9BM, Ha ocHOBaHUU
KOTOPBIX JOJDKHBI PAaCCUMTBIBATHCS KOHCTPYKTHUBHBIE Pa3Mephl, clieAyeT cuurtarh: mupuny 800,
1000, 1200 u 1400 MM, rnyouny 800 u 1000 MM Tpu  HeperyjaupyemMoil ero BBICOTE,
paBHOM 725 MM.

PaGounit CTOJ JOJIKEeH UMETh MPOCTPAHCTBO TUTST HOT BBICOTOM
He MeHee 600 MM, UPUHON — He MeHeeS00 MM, TITyOHHOM Ha YpOBHE KOJIEH —
He MeHee 450 MM U Ha YpOBHE BBITSHYTBIX HOI — He MeHee 650 MM.

Konctpykius pabouero cryna qoipKHa 00ecieunBaTh:

- LIMPUHY U [NTyOMHY NOBEPXHOCTHU cHJieHbs He MeHee 400 mw;

- IOBEPXHOCTb CUJICHbBSI C 3aKPYIJIEHHBIM II€PETHUM KpPaeM;

- PETryJIIMPOBKY BBICOTHI TOBEPXHOCTHU cueHbd B penenax 400 — 550 MM u yriam HakJIoHa
Briepen 10 15 rpan, u Hazan 10 S rpan.;

- BBICOTY OIIOpPHOM MIOBEPXHOCTHU CIIUHKH 300 +-20 MM, mHUpUHY —
He MeHee 380 MM U pasinyc KpUBU3HBI TOPU30HTANIbHOM miiockoctu — 400 MM;

- YTOJI HaKJIOHA CIIMHKH B BEPTUKAJIbHOU INIOCKOCTH B npezenax +-30 rpagycos;

- PEryJHMpOBKY pacCTOSHUS CHUHKM OT IEpeJHEro Kpas CUIeHbs B mpenenax 260 —

400 Mm;

- CTalllOHapHbIE WJU ChEMHBIE MOJUIOKOTHUKU JIJIMHOW He MeHee 250 MM U HIMPUHON —
50 — 70 mm;

- PpEryJMpOBKY NOJJIOKOTHHUKOB IO BBICOTE Haja cuaeHbeM B npeaenax 230 +-30 Mm u
BHYTPEHHETO PacCTOSIHUS MEXAY NOJUIOKOTHUKaMU B mpenenax 350 — 500 mm.

Pabouee mecto monb3oBarens [I9BM crenyer o0GopyaoBaTh NOJACTaBKOM [Uisl HOT,
umeromeil  mupuny  He MeHee300 MM, TmyouHy  He MeHee 400 MM, PEeryIMpPOBKY IO BBICOTE
B npezenax 10 150 MM 1 1o yrily HakJIOHa OIOPHOM NOBEPXHOCTHU noacTaBku 10 20°. [ToBepxHOCTH
MOJICTaBKH JOJDKHA ObITh pU(ICHON U UMETH IO MEepeHeEMY Kpato O60pTUK BbICOTOH 10 MM.

KiaBuatypy cnemyer pacmosnaraTb Ha HOBEPXHOCTHM cToia Ha paccrosHuu 100 —

300 MM OT Kpasi, OOpaIIEeHHOTO K MOJIb30BATEN0 WM Ha CIIEHUAIBHON, PErYIMPYEMO 1O BBICOTE
paboueit TOBEPXHOCTH, OT/ICJICHHON OT OCHOBHOM CTOJICIITHHIIBI.

Ilosepxnocms nosa B TOMEIIEHUSX SKCIUTyaTallul KOMITBIOTEPOB JI0JIKHA OBITH POBHOM, Oe3
BbIOOMH, HECKOJIb3KOM, YAOOHOM AJi1 OYMCTKU M BIIAXHOW YOOpKH, 00JaaTh aHTHCTaTUYECKUMU
CBOMCTBAaMH.

B nmnomemeHun JOJDKHBI  HAaXOAWTHCS — alTeuyka MEPBOM  MEIUUIMHCKOW  ITOMOIIH,
YIIIEKUCIOTHBIM OTHETYINTENb ISl TYILIEHUS IIoKapa.




TpedoBanus K MUKPOKJIMMATY, HOHHOMY COCTaBY H KOHLIEHTPALMHU BPeAHbIX XUMHYECKHUX
BELLECTB B BO3JyXe IOMELIeHH .

Ha pabouux Mecrax monb30BaTelied  NEPCOHANBHBIX  KOMIIBIOTEPOB  JOJDKHBI
o0OecrieunBaThbCsl ONTUMANIbHBIE NTAapaMETPbl MUKpOKIMMara B cooTBeTcTBUM ¢ Canllun 2.2.4.548-
96. CormnacHo 3TOMY JTIOKYMEHTY JUIsl KaTerOpuu TshKecTH padoT la reMnepaTypa Bo3[ayxa AOJDKHA
ObITh B XOJIOJHBIA Tepuox roga He Oomee 22-24°C, B Terumbii mnepuony roma 20-25°C.
OTHOCHUTENBHAS BIIAXKHOCTH JOJDKHA cocTaBisATh 40-60%, ckopocTh aBmxeHHUs Bo3ayxa — 0,1 m/c.
s nogaepKaHusl ONTUMANIBHBIX 3HAYEHUH MMUKpPOKIMMATa MCIOJIb3YEeTCs CHUCTEMa OTOILICHUS U
KOHIWLIMOHUPOBAaHUSA BO3AyxXa. I TOBBINIEHHS BIA)XKHOCTH BO31yXa B IIOMELICHHM CIEIYET
IIPUMEHSATH YBIQKHUTEIIX BO3AyXa C JUCTUIUIMPOBAHHON WM KUIITYEHON IUTHEBOM BOIOM.

HonHblil cocTaB BO3AyXa JOJDKEH COAEPXKATH CIENYIOIIEEe KOJIMYECTBO OTPULIATENBHBIX U
MOJIOKHUTEBHBIX a’pOWOHOB; MHHHUMAJIBHO HeoOXoauMmelid ypoBeHb 600 u 400 wonoB B 1
cM® BO3AyXa; ontuMmaibHbii ypoBeHb 3 000-5 000 u 1 500-3 000 monoB B 1 cM’ BO3/YyXa;
MakcuMainbHO fonyctuMbii — 50 000 nonoB B 1 oM’ Bo3ayxa. [Ins mopaep:kaHus ONTUMaIbHOTO
HMOHHOT'O COCTaBa BO3[yXa, OOECHbUIMBaHMA M 00€33apaXMBaHUs BO3JyXa B IOMEILEHUU
pPEKOMEHAYETCsl IPUMEHSATH annapaTsl 3aBoja «noa» cepun «IIuoH».

TpeGoBanus K OCBelIeHUIO TOMEIEHUI 1 pado4nx MecT

B xomnviomepnvix __3anax ___00NICHO __Obimb ___eCmecmeeHnoe U UCKYCCIMBEHHOE
ocseujenue. ECTeCTBEHHOE ~ OCBELIEHHE  OOECIEeYMBAETCS  4Yepe3  OKOHHBbIE  IPOEMBI  C
kod(puimenTom ectectBeHHOro ocsemenus KEO He Huxke 1,2% B 30HAaX C YCTOMYUBBIM CHEKHBIM
IOKpOBOM M He Hmke 1,5% Ha ocTtambHON Teppuropuu. CBETOBOM NMOTOK M3 OKOHHOIO Ipoema
JIOJKEH MaJjaTh Ha pabodee MECTO orepaTopa C JE€BOM CTOPOHBI.

HckyccTBEHHOE OCBELICHME B IIOMEIICHUAX OKCILIyaTallud KOMIIBIOTEPOB JOJDKHO
OCYIIECTBIISATHCS CUCTEMOM OOIIETO PABHOMEPHOT'O OCBEIICHHUS.

OcCBelleHHOCTh Ha MTOBEPXHOCTHU CTOJIa B 30HE pa3MEIICHUs TOKyMeHTa A0JKHa ObITh 300-
500 nk. JlomyckaeTcsi yCTaHOBKAa CBETHJIBHUKOB MECTHOT'O OCBELIEHHUS JIJIS1 TIOJICBETKU JOKYMEHTOB.
MecTHOe OCBelIeHHE HE JOJKHO CO3[aBaTh OJIMKOB Ha IOBEPXHOCTU 3KpaHAa U YBEJIWYUBATh
ocBeleHHOCTh dKpaHa Oosnee 300 nk. [Ipsimyro GiiecKOCTH OT MCTOYHMKOB OCBEIIEHHS CIEAyeT
OTPaHUYUTh. SIPKOCTh CBETAIIMXCS MOBEPXHOCTEH (OKHA, CBETMJIBHUKH), HAXOIALIUXCA B IOJIE
3peHus, A0KHa ObITh He Oonee 200 KI[/MZ.

OtpaxxeHHast 0J€CKOCTh Ha pabOYUX MOBEPXHOCTIX OTPAHUYUBAETCS 3@ CUET MPABUIIBLHOTO
BbIOOpa CBETHJIBHMKA M PACIOJOKEHHs pabdOYMX MECT IO OTHOIIEHUIO K €CTECTBEHHOMY
MCTOYHHKY CcBeTa. SIPKOCTh ONHMKOB Ha SKpaHe MOHHTOpA He JOKHA MpeBbImaTh 40 Ka/M’.
[Toka3zarenb OCIEMIEHHOCTH Uil HCTOYHUKOB OOIIET0 NCKYCCTBEHHOT'O OCBEILIEHHS B TOMEIIEHUX
JnojbkeH ObITh He Oonee 20, mokaszaTtenb AuckoM(popra B aIMUHUCTPATUBHO-OOIIECTBEHHBIX
nomerieHusx He 6osee 40. CooTHOILIEHNE SIPKOCTH MEXIY pabOYMMU MOBEPXHOCTSAMH HE JOJDKHO
npesbiiath 3:1 — 5:1, a Mexay paOouMMU TOBEPXHOCTSIMH U TOBEPXHOCTSIMH CTEH U
obopynoBanus 10:1.

JIJ1 MCKYCCTBEHHOTO OCBEUICHHS] TTOMEUIEHUI C MepCOHaIbHBIMU KOMITBIOTEPAMH CIEAYEeT
npuMeHATh cBeTWIbHUKM THna JIIIO36 ¢ 3epkann30BaHHBIMHM pPEIIETKAMHU, YKOMIUJIEKTOBAHHbIE
BBICOKOYACTOTHBIMU MYyCKOPETYJIUPYIOINIMMH anmnapaTamu. J{omyckaercs NpUMEHSITh CBETHIIBHUKH
IPSIMOIO CBETAa, NMPEMMYILIECTBEHHO oTpakeHHoro csera tuma JIIIO13, JIIIOS, JICO4, JIIIO34,
JIIIO31 ¢ mromuHMcHeHTHRIMM Jlamriamu Tuma JIb. Jlomyckaercss mpUMEHEHWE CBETUIIBHUKOB
MECTHOI'O OCBELIEHMS C JlaMIaMu HakaauBaHusA. CBETWIBHUKM JOJDKHBI paclioyiaraTbCsli B BUAE
CIUIOIIHBIX WJIM TIPEPHIBUCTBHIX JIMHUK COOKY OT paboyux MeCT MapajielbHO JIMHUU 3pEHUS
II0JIB30BATENS IPU PA3HOM PACIOJIOKEHUN KOMIBIOTEPOB. [Ipu nmepuMerpasbHOM pacnoioKEeHUU
— JIMHUYU CBETWJIBHUKOB JIOJKHBI pacrojaraTbCsi JOKAIM30BaHHO HaJl pabodyuM CTOJIOM OJMXKe K
€ro nepegHeMy Kparo, oOpalieHHOMY K ONepaTopy. 3allUTHBIA yrojd CBETHJIBHUKOB JIOJKEH OBITH
He MeHee 40 rpagycoB. CBETUIIBHUKA MECTHOT'O OCBEIICHUSA JTIOJKHBI UMETh HEITPOCBEUMBAIOIIUICS
OTpakaTejb C 3alllUTHBIM YIJIoM He MeHee 40 rpaaycos.

Jns obOecrieueHHs: HOPMATUBHBIX 3HAYEHUH OCBELUICHHOCTH B IIOMEIIEHUSAX CIEAyeT
IPOBOAMTH YHUCTKY CTEKOJ OKOHHBIX IIPOEMOB M CBETUJIBHUKOB HE peXe ABYX pa3 B Iol U
IIPOBOAMTH CBOEBPEMEHHYIO 3aMEHY IIEPETOPEBIINX JIAMIL.




TpeOoBaHMs K LIYyMY ¥ BUOPAIlUM B MOMeEIIEHUSIX

YpoBHM 1mIymMa Ha pabouuMX MeECTax IOJb30BaTENICH MEPCOHAIBHBIX KOMITBIOTEPOB HE
JIOJDKHBI TIPEBBIIAaTh 3Ha4eHWH, ycTaHoBieHHBbIX CanlluH 2.2.4/2.1.8.562-96 u cocTaBisiOT He
6onee 50 nbA. Ha pabounx mectax B HOMEIICHUSX JIJIsl Pa3MEIICHUS IIYMHBIX arperaToB YpOBEHb
nrymMa He JOJDKeH npeBblmath 75 nBA, a ypoBeHb BuUOpaluu B MOMELICHUSX JOMYCTHUMBIX
3nayenuid mo CH 2.2.4/2.1.8.566-96 xateropus 3, TUI «B».

CHU3HUTH YypOBEHb IIyMa B IMOMELICHUSX MOXXHO HMCIOJIb30BAaHHUEM 3BYKOMOIJIOMIAIOIINX
MaTepHaJiOB ¢ MAKCUMAIBHBIMHU KO3 (UIIMEHTaMH 3BYKOIOTIOMmEHUs: B obiactu yactor 63-8000
' a1 OTHENKW CTeH W TOTOJKA MOoMeNieHUH. JlOMmOTHUTENbHBIA 3BYKOIOTIOMIAOITNN Y deKT
CO3/al0T OJHOTOHHBIE 3aHABECKU U3 IJIOTHOM TKaHM, OBEIIEHHBIE B CKJIAAKY Ha paccTossHuM 15-20
cM ot orpaxkaenus. lllupuna 3anaBecku JomkHA OBITH B 2 pa3a 00Jbllle IIMPUHBI OKHA.

PesxuMm Tpyaa u oTabixa npu padore ¢ KOMIbIOTEPOM

Pexxum Tpyna u oThpixa IpeaycMaTpuBaeT COOJIOACHUE ONPEAETICHHOW IIMTEIbHOCTH
HenpepbIBHON paboThl Ha 1K 1 nepepbIBOB, periiaMeHTHPOBAHHBIX C YYETOM MPOIOJIKUTEIBHOCTH
paboueil cMeHbl, BUJIOB U KaTErOpUH TPYAOBOH NEeSATEILHOCTH.

Bunsr tpynoBoii aestenbHoctu Ha [IK pazpenstorcs Ha 3 rpynmsl: rpynmna A — paboTta 1o
CUMTBIBAHUIO MH(POPMALIUH C FKPaHa C [IPeIBApPUTEIIbHBIM 3allpocoM; Tpymnna b — pabora no BBony
uH(popmauuy; rpynna B — tBopueckas padota B pexume nuanora ¢ I1K.

Ecnu B TeyeHue pabouell CMEHbI 110JIb30BaTelb BBIIOJIHSAET pa3Hble BUIBI paboT, TO €ro
JIESITEJIBHOCTh OTHOCAT K TOW Ipymie padoT, Ha BBINOJIHEHHWE KOTOpoW Tpatutcss He MeHee 50%
BpeMEeHU paboueil CMEHBI.

Kareropun Tsxectu U HanpsbkeHHOCTH pabothl Ha 1K ompenenstoTcst ypoBHEM Harpys3ku
3a pabovyI0 CMEHY: JUIsl FPYMIbl A — 10 CyMMapHOMY YHUCIly CUMTBIBAEMbIX 3HAKOB; JUIs rpymibl b
— 10 CYMMapHOMY YHCJIY CYHMTHIBA€MBIX WJIM BBOJMMBIX 3HAKOB;, s rpynmsl B — 1o
CyMMapHOMY BpeMeHHM HenocpelIcTBeHHOH pabOorbl Ha IIK. B Tabiune npuBeneHbl KaTeropuu
TSKECTH U HAIIPSDKEHHOCTH padoT B 3aBUCUMOCTH OT YPOBHS Harpy3ku 3a pabouyio CMEHY.

Buowvl kamezopuii mpyodoeou desmenvrocmu ¢ [IK

Kareropus paboTs! o VYpoBeHb Harpy3ku 3a pabouyro cMeHy npu Buaax padotsl Ha [1K
TSYKECTH U
HaIpPsHDKEHHOCTH CipymTe st Lipyiele Lyt 1&
KonnuecTBo 3HaKOB KonnyecTBo 3HaKOB Bpewms pabotsl, u
I o 20000 Mo 15000 o 2,0
II o 40000 o 30000 Ho 4,0
1T Mo 60000 o 40000 o 6,0

KonnuecTtBo M JUIMTENBHOCTh PETJIAMEHTUPOBAHHBIX NEPEPHIBOB, UX paclpeiesieHue B
Te4eHUe paboyell CMEeHbl YCTAHABIMBAETCS B 3aBHCUMOCTM OT Karteropuu pabor Ha IIK u
MPOJOKUTEILHOCTH paboyeil CMEHBI.

ITpu 8-uacoBoii paboueii cmene u padore Ha [IK pernameHTHpOBaHHBIE NIEPEPHIBBI CIEAYET
yCTaHaBIIUBATh:

. JUTSL TIEPBOM KaTeropuu padoT uepe3 2 yaca OT Havalla CMEHBI U uepe3 2 yaca Mmoclie
00€IEHHOTO TIepePhIBA MPOAOHKUTEIIFHOCTBIO 15 MUHYT KaXKIbIi;
. JUTISL BTOPOU KaTeropuu paboT — depe3 2 yaca OT Hayana pabodyeil CMEHbl U depes

1,5-2,0 yaca mocie 00€IEHHOTO TepephiBa MPOIOJDKUTEIBHOCTRIO 15 MUHYT KaXAbIA WU
MPOJOHKUTENHHOCTEI0 10 MUHYT Yepe3 KaKIbli 4ac paboThl;

. IUTSL TPEThel Kateropuu padbot — uepe3 1,5- 2,0 yaca ot Havana paboyeil CMEHBI U
yepe3 1,5-2,0 gaca mocne 00eeHHOTO TepephIBa MPOIOJDKATETLHOCTRI0 20 MUHYT KaXKJIbIH I
MPOJOHKUTENTHFHOCTBIO 15 MUHYT Yepe3 KaK/blid yac paboThlI.

I[Ipu  12-yacoBoii paboueli CMEHE pErJaMEHTUPOBAHHBIE  TEPEPBIBBI  JOJKHBI
YCTaHaBJIMBATHCS B IMEpBbIe § 4YacoB pabOThl aHAJOTMYHO TepephiBaM MpU §-4acoBOM paboueit
CMEHe, a B TeUeHHUE MocaeIHUX 4 yacoB pabOThl, HE3aBUCUMO OT KaTErOpUU U BHJIa pabOT, KaXk bl
4ac MPOJOJDKUTENBHOCTBIO 15 MUHYT.

[IpomomkuTenbHOCT, HENpepbIBHOM paboThl Ha [1IK 6e3 permameHTHpOBaHHOTO MepephiBa
HE J0JKHA MPEBBIIIATh 2 yaca.




IIpu pabore nHa IIK B HOUHYIO CMEHY MNPOJOJIKUTEIBHOCTh pPErJIAMEHTHPOBAHHBIX
NepeppIiBOB  yBean4yuBaeTcss Ha 60 MHHYT HE3aBUCMMO OT KAaTeropud M BHUJA TPYAOBOM
JIeATEIbHOCTH.

O¢¢dekTuBHBIMU  SIBJIIOTCS ~ HEPErVIAMEHTUPOBAaHHBIE  IEPEphIBBI  (MHKpPOIAy3bl)
JUIMTEIBHOCTBIO 1-3 MUHYTHI.

PernameHTHpOBaHHbIE IEPEPBIBBI U MHKpPONAy3bl 1€J1€CO00pPa3HO HCIOJIBb30BaTh LIS
BBITNIOJIHEHUSI KOMIUIEKCA YNPAXHEHUM M FMMHACTUKU Ul TJa3, NajblEB PYK, a TAKKEe Maccaxa.
KomMruiekcsl ynpakHeHHH 11e51eco00pa3Ho MEHATh uepe3 2-3 HeeIH.

[Monp3oBarensim [IK, BhIMOMHSAIOMKMM pabOTy C BBICOKMM YPOBHEM HAIPSKEHHOCTH,
[IOKa3aHa IICUXOJIOTHYECKasi pasrpy3ka BO BpEMs PEIJIAMEHTHUPOBAHHBIX IEPEPHIBOB M B KOHIE
pabouero JHA B CHELUATBHO OOOPYAOBAaHHBIX ITOMEUIEHUAX (KOMHATaX ICUXOJIOTHYECKON
pasrpysku).

Meouko-npogunakmuyeckue u_o030opogumenvhvie meponpusmus. Bee npodeccuoHanbHble
noab3oBarenu 1K 1omkxHbI TpoXoauTh 00s3aTeNbHbIE MPEABAPUTEIbHBIC MEIUITUTHCKIE OCMOTPHI
IpU MOCTYIUIEHUH Ha paboTy, MEPUOJUUECKUE MEULMHCKUE OCMOTPBI C 0053aTENIbHBIM Y4acTHEM
TEpareBTa, HEBPOIATOJIOra M OKYJIUCTA, a TAK)KE POBEIeHUEM 0011ero aHanu3za kposu u OKT'.

He nonyckatorcs k pabore Ha 1K »KeHIIMHBI CO BpeMEHHU YCTaHOBJICHUsI OEPEMEHHOCTHU U B
NepUoJ KOPMIIEHUSI TPYAbIO.

bau3opykocTb, AadbHO30PKOCTh W JIpYTM€ HapyuleHus peppakuuu JO0JDKHBI OBITh
MIOJTHOCTBHIO KOPPUTHPOBAHBI OUKaMH. J{71s1 pabOThI TOIHKHBI HCIIOB30BAThCS OUKH, TOJJOOPaHHBIE C
y4eToM paboydero paccTosHUs OT Ija3 J10 dKpaHa jauciuiess. [Ipu Gonee cepbe3HBIX HapyLICHUAX
COCTOSIHUS 3pEHUS BOTIPOC O BO3MOXKHOCTH padoThl Ha [IK pemaercs BpauoM-opTaabMOI0rom.

JUid CHATUS YCT@JIOCTH AaKKOMOJALMOHHBIX MBI M WX TPEHUPOBKH HCIOJIB3YIOTCS
KOMIIBIOTEpHBIE IIporpamMmbl Tuna Relax.

WHTeHcuBHO paloTarouMM 1eecoo0pa3HO HCMOIb30BAaTh TAaKHE HOBEWIIME CpPEICTBA
npodmiaktuku 3peHusi, kak ouku JIIIO-tpenep m odranmemonormueckue TpeHaxepsl JAK wu
«CHainep-yapTpay.

Jlocyr peKOMeHIyeTcs MCIOJIb30BaTh Uil MAaCCUBHOTO W aKTUBHOTO OTAbIXa (3aHATHUSA Ha
TpeHakepax, IJaBaHMe, €3/1a Ha Belocurene, Oer, urpa B TE€HHHC, QyTOOJI, JIBDKH, a’poOuKa,
IPOTYJIKH T10 MAapKy, JIECY, IKCKYPCHUH, MPOCIYIINBAHNE MY3bIKU U T.I1.). JIBaX/bl B roj1 (BECHOM U
M03/IHEH OCEHbI0) PEKOMEHAYETCs MPOBOINUThH KypC BUTAMUHOTEPAIINHU B TeueHHe Mecsa. Cinenyer
OTKa3aThCsl OT KypeHus. Kareropuuecku JOKHO OBITH 3alpelIeHO KypeHHe Ha paboyux MecTax U
B nomemeHusx c [1K.

O0ecneyenne 371eKTP00E30NMACHOCTH M MOKAPHOH 0€301acCHOCTH Ha pado4yeM MecTe

DJeKTPo0e30nacHoCTb. Ha pabouem Mmecme noavzoeamens pasmeujeHvl OUChIel,
Kiaguamypa u cucmemuvlti 6n0k. Ilpu exmoueHuu oucniesi HA 21eKMPOHHO-TY4esol mpyoKe
€030aemcs 8blCOKOe HANPsCeHUe 8 HeCKOIbKO Kunosoivm. Iloamomy 3anpewjaemes npukacamvcs
K MbLIbHOU CMOPOHe OUCNJIEs, 8bIMUPAmMb Nbllb C KOMNbIOMepa npu e20 KII0YEHHOM COCMOAHUU,
pabomamuv HA KOMNbIOMEPE 80 BILANCHOU 00€HCOe U GIANCHBIMU PYKAMU.

[lepen HauaaoM paboOTHI cleAyeT yOeAUThCs B OTCYTCTBUM CBEUIMBAIOIIMXCS CO CTOJIA WU
BUCALIMX TIOJl CTOJIOM IIPOBOJOB JJIEKTPONUTAHMS, B IEJOCTHOCTH BWIKM U IPOBOJA
AIIEKTPONUTAHUS, B OTCYTCTBHHM BHAMMBIX IOBPEXKICHHM ammaparypbl U paboueil meOenu, B
OTCYTCTBUH MOBPEXKICHUI U HATMYNUHU 3a3€MJICHUS IPUIKPAHHOTO (GHIIBTPA.

Toku cTaTMueckoro sJeKTpUYECTBa, HABEACHHBIE B Ipollecce padOThl KOMIbIOTEpa Ha
KOpITycax MOHHTOpA, CHCTEMHOro OJIOKa M KJIaBHATYphl, MOTYT NPHUBOIUTH K paspsjaM IpH
MPUKOCHOBEHUU K ATHM 3J€MEeHTaM. Takue pa3psi/ibl OAaCHOCTHU I YeJIoBEeKa He MPEJCTaBIISIOT,
HO MOTYT IIPUBECTH K BBIXOAY U3 CTPOsSl KOMIIbIOTEPA. J[J1s1 CHM>KEHHS BETUYUH TOKOB CTATHYECKOTO
AIIEKTPUYECTBA HCIONB3YIOTCA HEUTpaM3aTopbl, MECTHOE M O0O0Ilee YyBIaKHEHHE BO3/yXa,
MCII0JIb30BaHUE TIOKPBITHS [10JIOB C AHTUCTaTUUECKON ITPOITUTKOM.




Iloscapnasa 6e3onacnocme. IloxapHas 06e300aCHOCTb — cOCMosAHUe 00vbekma, npu
KOMOPOM — UCKIIOYAEMCsl  803MOJCHOCMb — nodcapa, a 6 clyyae e20  BO3HUKHOBEHUs
npeoomepawjaemcs 8030elicmeue Ha 00etl ONACHbIX e20 (hakmopos u obecneuugaemcs 3auuma
MamepuanbHblX YeHHOCMell.

[IpoTuBomokapHast 3amuTa — 3TO KOMIUIEKC OPraHU3AalMOHHBIX U TEXHUYECKUX
MEpPONPUITHIA, HANIPABJICHHBIX Ha o0ecrieueHne 0e30MacHOCTH JIOJCH, MPEeIOTBpalleHUE MoXkapa,
OrPaHUYEHUE €r0 PACIpPOCTPAHEHHUS, a TAKXKE HA CO3JaHUE YCIOBUHU I YCHELIHOIO TYLIEHHUS
no>kapa.

[Toxapnast 6e30nacHOCTh 00€CIIEUNBACTCS CUCTEMOM MTPEIOTBPAIICHUS [T0Kapa U CUCTEMOM
MOXKapHOW 3ammThl. BOo BCeX CIyKEOHBIX IMOMEIICHUSAX O00s3aTeNbHO JoKeH ObiTh «Ilman
SBAKYyallUM JIIOJAEH TMpU TO0XKApe», pEeriiaMeHTHPYIOLIUMN JCHCTBUS IIEpCOHAla B  Ciyyae
BO3HMKHOBEHHMS O4ara BO3rOPaHUs U YKa3bIBAIOIIMN MECTA PACIIONOKEHUS OKAPHOU TEXHUKH.

[Toxxaper B BIl mpencraBisitoT 0co0yr0 OMAacHOCTb, TaK KaK COMPSIKEHBI C OOJNBIIUMU
MaTepualbHBIMU MOTEPSMU. XapaKkTepHas 0COOEHHOCTh

BI[ — nebonbuine miomaau nomemenuid. Kak u3BectHo, moxap MOXXET BOSHHUKHYTH MPHU
B3aWMO/JICHCTBUH TOPIOYMX BEIIECTB, OKUCIUTENS U MCTOYHUKOB 3akuranusd. B momenienusx BI]
MPUCYTCTBYIOT BCE TPU OCHOBHBIE (PaKTOpa, HEOOXOAUMBIE JIJIsl BOSHUKHOBEHHS I1OXKapa.

l'oprounmu koMrioHeHTamu Ha BLI BISIOTCSA: CTpOUTENbHBIE MAaTEPUATIBI I AKYCTUYECKOM
U OCTETHYECKON OTIENKU MOMEIIEHUH, NePeropoIKku, IBEPH, MOJbl, MepPokapThl U NepQOICHTHI,
M30JISIUs Kabenen u ap.

Nctounukamu 3axuranus B BI[ Moryt ObITh 3mekTpuyeckue cxembl oT DBM, mpubopsl,
MIPUMEHSEMbIE TSt TEXHUYECKOTO oOcy>KUBaHUS, yCTpOMCTBA 3JIEKTPONUTAHUSA,
KOHAWIIMOHUPOBAHUS BO3/lyXa, I/Ie B pe3yJbTaTe Pa3IMYHBIX HAPYIICHUN 00pa3yloTcs meperpeTsie
AJIEMEHTBI, IEKTPUICCKUE UCKPBI U TyTH, CIIOCOOHBIC BBI3BATH 3arOpaHus TOPIOYHX MATCPHAIIOB.

B coBpemennbix DBM oueHb BBICOKAs IJIOTHOCTh Pa3MELICHUsI AJIEMEHTOB 3JIEKTPOHHBIX
cxeM. B HemocpencTBeHHOW OIM30CTH JIPYT OT Jpyra pacrlojiaratloTcs COSAMHHUTEIbHBIC MPOBOJIA,
kabenu. [lpu mpoTeKaHUM MO HUM DIEKTPHUECKOTO TOKA BBIIEISAETCS 3HAYUTENHHOE KOJIMYECTBO
Ter1oThL. [Ipu ATOM BO3MOXKHO OTIaBiIeHUE U30AIUU. st 0TBOJ1a M30BITOYHOM TeroThl oT DBM
CIy’KaT CUCTEMBI BEHTWISIMM UM KOHAWLMOHUPOBAHUA BO3Ayxa. lIpm mOCTOSIHHOM AEHCTBUU 3TH
CHUCTEMBI MPEJICTABIISIOT COOO0M TOMOTHUTENBHYIO MOXKAPHYIO OMACHOCTb.

Jns GonpiivHCTBA nomeneHnid BL yctaHoBieHa kaTeropus moxapHoi ornacHocTH B.

Oona u3 naubonee 8aMCHLIX 3a0a4 NONHCAPHOU 3auiumvl — 3aIIATA CTPOUTEITHHBIX
MOMEIIEHUH OT pa3pylieHui 1 o0ecreueHrne X JO0CTaTOYHON MPOYHOCTH B YCIIOBUSAX BO3IACHCTBHS
BBICOKHX TEMIIEpATyp IMPHU MOXKape. YUUTHIBAST BHICOKYI0 CTOMMOCTH 3JIEKTPOHHOTO 000PYIOBaAHUS
BII, a Ttakxe Kareropuro €ro IoXxapHOM OIacHOCTH, 31aHus i BLl m yactu 3maHus npyroro
Ha3Ha4YeHMs, B KOTOPBIX MpPEIyCMOTpPEHO pa3melnieHue DBM, nomkHbl ObITH NEpBOH M BTOPOI
CTEIIEHU OrHECTOMKOCTH. [I1s M3rOTOBIEHUS CTPOUTENBHBIX KOHCTPYKLMH MCIIOJIB3YIOTCS, Kak
MPaBUJI0, KUPIHY, KEJIe300€TOH, CTEKIIO, METAJIT U JAPYTHe HEeroprodne matepuaibl. [IpumeHeHue
JIEpeBa JOJDKHO OBITH OTPAaHUYEHO, a B CIlydae HCIIOJIb30BaHHUS HEOOXOAMMO MPOMUTHIBATH €0
OTHE3AIIUTHBIMU COCTABAMM.

3aganmne k nmpakTu4ieckoi padore Ne 50
BrimotHUTE HEOOX0AMMBIC 3aMephl HA CBOEM paboyeM MeCTe, 3allOJIHUTh MPOTOKOJ BBHITIOJTHEHUS
paboThl. BHIMOTHUTH aHATH3 TOTYYEHHBIX PE3yJIbTATOB.
IIpoTokoJ1 BbINOJIHEeHHS] IPaKTHYecKoii padoTbl Ne 50

®aktnyeckoe | HopmarusHoe
Ne CpaBHuTenbHas
HanmenoBanue mokazarens 3HAYCHHE 3HAYCHHE
/T XapaKTePUCTUKA
TOKa3aTes MOKa3aTest

1. [Tnomane Ha o1HO pabodee MecTo
2. | Paccrossaue  Mexay — OOKOBBIMHU

MMOBEPXHOCTSIMH BUACOMOHUTOPOB
3. | MonynpHBIE pa3Mepbl  paboueid

MMOBEPXHOCTHU CTOJIA:

a) [llupuna




6) I'mybuna

B) BricoTa

4. Pabounii cTOJI OODKEH HMETH
MIPOCTPAHCTBO JIsl HOT:
Bricoroii

[upunoit

I'myOnHOI

5. Konctpykius pabouero cryna:
a. [Mupuna [IOBEPXHOCTHU
CUJICHBS

b. I'myOuna IIOBEPXHOCTHU
CHJICHbS

C. BeicoTa OIIOPHOM
MIOBEPXHOCTHU CIIMHKU

d. [MIupuna OIIOPHOMU
MIOBEPXHOCTHU CIIMHKU

6. Pacnionoxenue KJIaBUaTyPbI

KoHnTposabHbie Bonpockl
Oobs13aTesqbHAS YACTH

1.  Kaxoii HOpMAaTUBHBIN JOKYMEHT PETryJIMPYET TUTHEHINYECKUE TPEOOBAHUS K TEPCOHATHLHBIM
3IEKTPOHHO-BBIYUCIUTENFHBIM MallIMHAM U OpTraHU3aIUI0 UX paboThI?
YeM 101KHBI OBITH 000PYIOBaHBI TOMEUICHUS C KOMITBIOTEpAMU?
Kakue TpeboBanus mpeabsaBIsSIOTCS K TOBEPXHOCTH MoJia?
Kakue TpeboBaHus NpeIbsABISIOTCS K MUKPOKIMMATY B IOMEIIEHUSX ?
Kakue TpeGoBaHMs NPEebABIAIOTCSA K OCBEIICHUIO TOMEIIEHUI?
Kaxue TpeboBaHus NpebABISIOTCS K IIyMY B TOMEIIEHUSAX ?

JJomoJTHUTEIbHAS YACTh
7.  Omnpenenute K Kakod IpyIie OTHOCUTCS Balla paboTa Ha MEPCOHAIBHOM KOMIIBIOTEPE I10
ypoBHIO Harpy3ku? OTBeT 00OCHYIITE.
8.  Ompenenute KaTEropuio Baiiel pabOTHI MO THKECTU U HANpsKeHHOCTH. OTBET 00OCHYHTE.
9.  Kakoii pexxuM paboTbl peKOMeH10BaH Juid Bac cornacHo (hakTuyeckoMy ypOBHIO Harpy3ku M
KaTeropuu paboThI M0 TSHKECTH U HATIPSKEHHOCTH.

AR

IIpakTuyeckas padora 51
KonTpouab pyHKUMOHMPOBaHUS MOAYJIEH KOMILJIEKCA, OCPEACTBOM
OTCJICKUBAHMS CUCTEMHBIX, JHATHOCTHYECKHUX COOOIeHHIT

YCTPOHCTB KOMILIEKCA

Lenv pabomui

BemonHuTe moadop panvoHanibHOM KOH(PUIypallMd amnmapaTHOro oOecreyeHusl IS pelieHus
IIOCTaBJICHHOU 3a7a4H.

3adanue
1. OneHuTth 00JACTh MPUMEHEHHUS TEXHUYECKHX CPEJICTR.

2. OcymecTBUTH MOAO0P HEOOXOUMBIX TEXHUYECKHUX CPEICTB.



3. TlogoOparh KOHQPUTYpalMi0O TEXHUYECKHX CPEACTB YUYUTHIBasE COBMECTHUMOCTh U CTOMMOCTH
KOMIIOHEHTOB.

CrtpykTrypa oTuéTa 10 MpakTU4eckoi padote
1. TuTyIbHBIN JIUCT.
2. ConepxaHue.
3. Llenb paboTshl.
4. 3aganue.
5. Teopernueckas 4acTb.
6. [IpakTrueckas 4acTh.
7. BeIBOBI.
8. bubnuorpadudeckuii cimcox.
KoHTposbHbIE BONPOCHI

Ortanbl ¥ npouecc ycrpanenus HeucnpasHocreit CBT

1.1 Ilpomnecc nmoucka HeUCIIpaBHOCTEN

1.2 Ocobennoctu nposiienus HeuctnpasHocteit CBT u PC

1.2.1 Cucremusie omubku mpu 3arpyzke OC

1.2 Omunbku npu MPOroHe NPUKIATHBIX IPOTPaMM

2. ABTOHOMHAsI M KOMIUIEKCHAs POBEepKa PyHKIMOHUPOBaHUS U AuarHoctuka CBT
2.1 ®ynkunoHanbHbIN KOHTpOoabs AIIC

2.1.1. KoHTpOnb ¥ TMarHOCTHKA KOMIIOHEHT CUCTEMHOM TUTaThI

2.1.1.1 Kontpons padotst CPU u FPU

2.1.1.2 Koutpomas cpeacts cucteMHoi noanep:xxku CPU

2.1.1.3 Kontpoinb u quarnoctuka DRAM

2.1.1.4 KoHTpoJib pabOTHI CUCTEMHOU IIUHBI

2.1.2 KoHTposb U tuarHoctuka nepudepuitsix ycrpoicts AIIC

2.1.2.1 KoHTpoab ¥ TUarHOCTHKA CPECTB BBOJIAa ONEpaTUBHON MH(OpMaLun
2.1.2.2 KOHTpOJIb U IMAarHOCTHKA CPEACTB BBIBOJA ONEPaTUBHOM HH(pOpMauu
2.1.2.3 OyHKIHMOHATBHBIA KOHTPOJIh U quarHoctiuka HXXKM /]

2.2 KoHTpoJib GyHKIIMOHUPOBAHUS AIMMApaTHO-IPOrPAMMHBIX KOMILJIEKCOB

IIpakTnueckas padora 52
Omnpenesenue padoTocnoCOOHOCTH y3J10B eprepHHHBIX YCTPOCTB

KOMIIBIOTEPHOI'0 KOMILJICKCA U CBOCBPCMECHHAA UX 3aMECHA.

Heau: n3yuenue oOMUX MPUHIIAIIOB CTPYKTYpHOU opranu3aruu L[], a Takxe
aJTOPUTMA BBINOJIHEHUS 3aMEHBI YCTPOMCTB KOMIIBIOTEPHOTO KOMILIEKCA ; U3YUYHUTh
XapaKTEPUCTUKHU MTPOLIECCOPA.

OO0opynoBanme: y4eOHbIN IEPCOHATBHBINA KOMIBIOTED.



IIporpammHoe o0ecnieyeHue: onepaluoOHHAS CUCTEMA, MPe3eHTAIUs1, TECTOBbIE
NporpaMMmBbl.
Teopernueckue 0CHOBBI
Ha pucynke 1 mpencraBieHbl BaKHEHIINE KOMIOHEHTHI MUKpOIIpoOIlEccopa, a
TaK)K€ €ro CBs3b C OCHOBHOW MaMsTBIO MPH MOMOIIU TPEX MarucTpajied JaHHBIX,
aapecoB W ympasiieHua. B coctaB MII Bxoasr ycrtporictBo ymnpaienus (YY),
apupMeTHIECKO-JIorndeckoe ycTpoiictBo (AJIY) u Habop perucTpos.

YCTpOiCTBO YyNpaBJeHUsl NPEIHAa3HAYCHO ISl yNpaBlIeHHs padoOTol Bcex

KOMIIOHCHTOB MMHKPOKOMIIBIOTCpA U obOecreueHus JOJDKHOTI'O B33HMOIIGIZCTBI/ISI
Pa3INYHBbIX KOMIIOHCHTOB IPYI' C IPYIOM. praBHeHI/IG OCYHMCCTBIIACTCA C IIOMOIIBIO
HMITYJIbCHBIX  CHTHAJIOB, IIOCBLJIACMBbIX VYV Ha COOTBCTCTBYIOIIIMC  BXOIbI
YIIPaBIKICMbIX KOMIIOHCHTOB. KpOMe TOTIO, YV Mmoxer IIOJIy4aTb OTBCTHBIC CHUI'HAJIbI

C yIIpaBJIEICMbIX KOMIIOHCHTOB.

My ponponne coop
| COcHOBHAR DAMATEL |
¥ cTpofic TEO : ? F Y "
ATHC TR
VIR A RIS HA » W y11p amTERTIT
"""""" T T M
| ApEdmMeTHIecEo- > a'D;l:zE;Fm
Permerpu | mormeckoe
| YCTPOHCTED Lt L | p MarncTpam
! MARTHEL X

Pucynok 1 — Mukpormnpolieccop u ero CBsi3 ¢ OCHOBHOM MaMsThIO
Ousznuecku YV npeacrapiseT co0oi nU(PpPOBYIO ANEKTPOHHYIO CXEMY, Ha BXOJ
KOTOPOM MOCTYMAKT KOJbl NOJJJICKAIIWX BBINOJHEHUIO ONEPAIMi, a BXOJAOM
ABJISIFOTCS. CEPUU YITPABJISIONIMX CUTHAJIOB. BOCTIpUHSB KOJT TOW WJIM MHOM OIEPALUH,
VYV ¢dopmupyeT 1enouky ynpaBisiOIIMX CUTHAJIOB U MOJAET UX B HYXKHBIE TOUYKU
MHKPOKOMITBIOTEPA.

ApudmMeTHYeCKO-JI0TNYECKOE YCTPOICTBO MPEIHA3HAYEHO MJI1 WCIOIHEHUS

apupmeTnyeckux U Jorumdyeckux onepauuid. OcHoBy AJIY  cocraBusier
onepayuonusiti 0610k — UU(PPOBOE 3IEKTPOHHOE YCTPOHUCTBO, KOTOPOE MOXKET
HACTpauBaTbCA HA PA3JIMYHBIE ONEPALMH M HENOCPEACTBEHHO OCYIIECTBIATH HX.

Hactpoiika  omepannoHHOro  OJloka  Ha  KOHKPETHYIO  ONEpaluilo U



MIOCJIEIOBATEIBHOCTh 1IArOB €€ BBINOJHEHUS OOECIIEYMBAOTCS C IOMOIIBIO
YIIPABJIAIOINX CUTHAJIOB OT Y Y.

Perucrpsl SBISIIOTCS BaXKHBIMU 3JIEMEHTAMU MUKponpoueccopa. Pecucmp — 310
AJEKTPOHHOE IUGPOBOE YCTPONUCTBO JJisi BpDEMEHHOTO 3allOMUHAHUs MH(OpMaIuu B
dbopMe JBOMYHOTO 4YHMCIA WJIM KOJA. 3alOMUHAIONIMM SJEMEHTaM B PErucTpe
SABJISIETCSA TPUITEP, KOTOPBIA MOKET HAXOAUTHCS B OJHOM M3 ABYX COCTOSTHUN. OHO
U3 ITUX COCTOSIHUM COOTBETCTBYET 3allOMHUHAHMIO JIBOMYHOIO HYJIA, a APYroe —
3allOMUHAHUIO IBOMYHOW eAUHUIIBI. B 0011eM citydae peructp CoIepKUT HECKOIBKO
CBSI3aHHBIX APYr C JPYrOM TPUITEPOB — IO OJHOMY TPUITEPY HA KaXIbIA pa3psl
3allOMMHAEMOr0 JBOMYHOTO 4Hcia. YHUCIO TPUITEPOB B PETUCTPE HA3BIBACTCS
paspsioHocmuio peructpa. Hampumep, peructp M3 BOCBMHU TPHUITEPOB — 3TO 8-
pa3psAIOHBIA WM 8-OMTOBBIM perucTp (Tak Kak KaXIblid pas3psii perucTpa
oOecreynBaeT XpaHeHHe OAHOro OuTa nHpoOpMaIim).

MHorue perucTpsl CreruaiIn3upoBanbl M0 cBoel PpyHkiuu. Tak, CylmiecTBYIOT
PETUCTP-AKKYMYJISITOP WIM MPOCTO aKKYMYJISITOP, MPOrPAMMHBIN CUETYUK, PETUCTP
KOMaHJ, PETUCTp aapeca MNaMsaTd HU T.4. AKKymynsaTop BxoauT B AJIY wu
MPEIHA3HAYEH JUISI XPAHEHUs OJHOTO U3 OINEPAHJIOB MEPE BBIITIOJIHEHUEM ONEpaALlMU
B AJIY wnu 1 KpaTKOBPEMEHHOTO 3alIOMUHAHUS pe3yibTarta onepaunn. Onepan —
TO JAHHOE, HCIOJb3yeMOE€ B TEKylled omnepaund. Hampumep, B onepauuun
CYMMHPOBAHHUSI OTIEpaHAaMHU SIBJISIOTCS 00a CllaraeMbiX.

Ilpozpammmusliicuemuuk (cuemuux Komano, pezucmp aopeca KOMAHObL)
CIyXUT st (GOPMHUPOBAHUS W 3allOMHUHAHUSA aJpeca OYEpPETHOW BBITIOTHIEMOMN
KoMmaHbl. [locie BBINMOIIHEHUS KaK10M KOMaHIbl IPOrPaMMHBIN CYETYMK COAECPKUT
azpec CIeayrouend KOMaHIbI, M0 KOTOPOMY 3Ta KOMAaHAAa XPaHUTCA B MaMATH
MHKPOKOMITBIOTEPA.

Pezucmp Komano WCTONB3YETCSA Ul XPaHEHUsI KOJA TEKYIIEW BBINOJHIEMON
KOMaHabl. BXxoasmuii B cOCTaB KOMaHAbI KOJ OINEpaly HCIOJb3YETCA, KaK YiKE
TOBOPWJIOCH, i (OpPMHpPOBaHUS B YY OINPEACICHHONW CEpUM YIPABIISIONINX
CUTHAJIOB, 3aBHUCSIIEH OT KOHKPETHOro Kojaa omnepauuu. OcraBmasics 4acTh KoJa
KOMaH/Ibl MOXET COJIepKaTh MHPOpMAIUIO 00 aapecax ONepaHa0B, yYaCTBYIOIIHUX B

BBIITOJIHCHHUH I[&HHOﬁ KOMAaHAHbI.



Pecucmp adpeca namamu CIyXKAT ISl 3aIIOMAHAHUA aJpeca KOJIa KOMAHJbI,
olepaH/ia WIM pe3yJibTaTa Olepaly BO BPeMs U3BJIEUEHUS (UTEHHUS) KOMAH/bl WU
ONepaHaa U3 NaMATH WIM 3allMCU pe3yJibTara omepanui B naMsaTh. Peructp anmpeca
naMATH MOXKET BXOAUTh He B coctaB MII, a B cocTaB 3J€MEHTOB IaMATH
MUKPOKOMIIBIOTEDPA.

N3MeHnTs pPOJIbF CHENMATU3UPOBAHHBIX PETUCTPOB WM JaXK€ Y3HAaTh HX
COJIEP’)KMMOE TPOTPAMMHBIM IIyTEM HENb3s, T.€. 3TH PETUCTPBI, KaK TOBOPSIT,
nporpaMMHoO-HenoctynHel. Ho B cocraB MII BXOOAT W perucrpel, KOTOpPbIE
IIPOTPAMMHUCT MOXKET MCIOJIB30BaTb B CBOEH Iporpamme. Takue perucrpsl
MHUKpPOIIPOLIECCOpa HA3BIBAOTCS npocpammuo-oocmynHoimu. COCTaB U Ha3HAUCHUE
VX PA3JIMYHbI B Pa3HBIX TUIIAX MUKpPOIpoLeccopoB. OHAKO Cpein HUX IMOYTH BCETIA
uMeroTcsl peructp cnoBa coctosiHus nponeccopa (PCCII) m HecKOIbKO PErucTpoB
obmero HazHauenus (POH).

Pezucmp cnoea cocmoanua npoyeccopa XpaHuT CIIOBO COCTOSIHUS MpoLeccopa
(CCII), otpaxkaromee wuHboOpMaIuo o cocTtosHud MII u  BbIMoOJHAEMOW UM
IIPOTPaMMBbI B KQXKbI TaHHBI MOMEHT BPEMEHH.

Pecucmpur  o6weco  nasnauenus  OOBIMHO HE UMEIOT  KOHKPETHOIO
(GyHKIIMOHAIBHOTO Ha3zHadeHus. [IporpaMMucT MOXXeT B CBOEH mporpamme
3aJIeiCTBOBATh MX TaK, KAK OH CUMTAET HYX HbIM. UT0oObl oTiinunTh POHBI npyr ot
Jpyra UM MPUCBOEHBI YHUKAIbHbIEe UMeHa (MU HoMepa), KOTOPbIE U 3aliChIBAlOTCA B
IIPOTPaMME.

OcHoBHasi mamsATh. Mukpornpoiueccop MOXKeT 00pabaTbiBaTh TOJBKO TE
JaHHbIE, KOTOpbIE HAXOJATCS B OCHOBHOM mnamsaTH. OCHOBHas MaMATh OOBIYHO
cocTouT U3 AByX yacte — O3Y u [13V.

OnepaTuBHoe 3aMOMUHAIOIIIEee VYCTPOUCTBO o0ecrneynBaeT yTeHUE

HaxXOJSIIMXCS B HEM JIaHHBIX M 3alliCh B HEr0 HOBBIX JIaHHBIX. B
MUKpokoMIibioTepax O3V 00BIMHO peanu3yeTcsl KaK IHepeo3asucumas namsime, T.e.
Takas maMsiTh, COJAEPKUMOE KOTOpOH paspymiaercs (“‘cTupaercs’) IpH BBIKIIOUYEHUH
MUKPOKOMITBIOTEPA.

IlocTOosiIHHOE 3anmoOMHMHAIOIIEE YCTPOMCTBO oOecreynBaeT TOJBLKO YTCHHE

JAHHBIX, KOTOpPbIE OHAX bl ObLTH 3amucanbl B [13Y. Takum oOpa3om, comepkumoe



[13Y He moxeT ObITh M3MEHEHO MHKPOIPOIIECCOPOM, OHO TMOCTOSHHO (OTCIOAa U
Ha3BaHHUE HTOrO BUJA MAMATH). DTO YCTPOMCTBO CO3/1aETCS KaK SHEProHe3aBUCUMAs
naMATh: €€ COAEp)KMMOE He ‘“‘CTMpaercda’ TpU  BBIKJIIOYEHUHM NUTaHUSA
MUKpPOKOMIIbIOTEpA. 3amuch HYXHbIX JaHHbIX B I3V  ocymectBisercs Ha
CHELMANIBHBIX YCTPONCTBaX, BHE MHUKpokommbioTepa. B II3Y nmomemaror oObldHO
HEKOTOpbIE 0CO00 BaXKHbIE WJIM HE MOJJIEKAIIME HW3MEHEHUIO NPOrpamMmbl U
pa3zHoOOpa3Hble KOHCTAHTBHI.

OcHOBHasi MaMsTh NPEICTABIEHA B COBOKYIIHOCTM OJIOKAa sS4Y€EeK NaMsATH U
peructpa aapeca. [Iponecc ureHus (BbIOOpKM) MHPOPMALMK U3 SYEHKU WM 3alluCU
(3aHeceHust) HHGOpPMAIIUHU B AYEHKY Ha3bIBaeTCs docmynom K namstu. s noctymna
K MaMsITH TPEIBAPUTEIBHO IO MarucTpajid aJpeca B PETUCTP ajapeca JOJKEH ObITh
IIOMEIIIECH aJIpeC TOU TYEHKH, K KOTOPOW TPOU3BOAUTCS TOCTYII.

B cocra MII BxoauT renepaTop TakToBOM 4acTOThl. OH NpenHA3HAYEH I
CUHXpOHU3alMK (T.€. COIJJaCOBaHUS BO BpPEMEHHM) pabOThl KOMIIOHEHTOB
MUKpOKOMIIbIoTepa. ['eHepaTop (GopMupyeT NepUOIUYECKYI0 MOCIEA0BATEILHOCTh
UMITYJIbCOB C YaCTOTOM OT HECKOJBKHX COTE€H KHJIOTepL A0 HECKOJbKHUX Merarepi B
3aBUCUMOCTH OT THIIA MHUKpompoueccopa. HamoMHuM, 4TO eepy — 3TO €IHMHHLA
U3MEPEHMS YaCTOThI KOJIEOAHUM, paBHAsl OTHOMY KOJI€OAaHHUIO B CEKYHY.

Perucrpsl

Peructpsl mmporieccopa MOKHO pa3iesIiTh Ha CIEAYIOIINE TPYIIIbL:

e PETUCTPHI OOIIETO Ha3HAYECHUS,;

¢ CETMEHTHBIE PETUCTPHI;

e PETUCTP yKazaTessl KOMaH] U (JIaroBbIN pEerucTp;
¢ PETUCTPHI IECKPUTITOPOB;

o YIPABJISIFOLIUE PETUCTPBL;

¢ PETUCTPBI CUCTEMHBIX a/IPECOB;

¢ OTJIAJIOYHBIE PETUCTPHI;

¢ TECTOBBIE PETUCTPBI.

Peructpel oOuiero HazHaueHus sBisitOTCA 32 paspaaHbiMu. IIpu stom s
COXpPAaHEHHUS COBMECTMMOCTH C MIAQIIMMU  Mojensamu  mporeccop 80386

MOJIJICPKUBAET CTPYKTYpPY pPErucTpoBbIX (aiiinoB mporeccopoB 8086 u 80286,



JEHCTBUTEILHBI BCE HAWUMEHOBAHWS, MPUMEHSBIIHUECS I o0o3HadeHus 16- u 8-
Pa3psAIHBIX PETUCTPOB.

[Ipomeccopsr kimacca Pentium

[Ipoueccopst  Pentium ¢upmbr  Intel mnpencrapiasioT MSITOE€ MOKOJICHHE
nporeccopoB cemerictBa 80x86. [1o 6a30BOM perucTpoBON APXUTEKTYpE U CUCTEME
KOMaH/J OHH COBMECTUMBI C 32-OMTHBIMH MPOILIECCOPAMU, HO HUMEIOT 64-OUTHYIO
IIMHY JaHHBIX, OJlarojiapsi 4eMy WX WHOTJA OIMIMOOYHO Ha3bIBAIOT 64-pa3psaHBIMH.
[Io cpaBHEHHIO C TPEABIAYNIMMHU TOKOJCHUSMHU TMporeccopsl Pentium wumeroT
CJIEAYIOIINE KaU€CTBEHHbBIE OTIIMYHUS:

o CymepckansipHasi apXUTEKTypa: TMPOLECCOp HMEET [iBa IMapajuielIbHO
paboTtaromux KoHBeliepa o0OpaboTku (U-koHBelep ¢ TOJHBIM HabopoM U V-
KOHBEMEH ¢ HECKOJIbKO OIpaHUYEHHBIM HAOOpPOM MHCTPYKIIMI), Oaromaps 4yeMy OH
CIOCOO€H OJIHOBPEMEHHO BBITIOJIHATH JIBE MHCTPYKIMU. OJIHAKO TPEUMYIIIECTBA 3TOU
APXUTEKTYPhl TOJTHOCTBIO PEATU3YIOTCA TOJIBKO TIPU CICHUATBHOM PEXKUME
koM I110;

o [[puMeHEeHNE TEXHOJOTUM JUHAMHYECKOTO TIPEACKa3aHus  BETBJICHUU
COBMECTHO C BBIJICJICHHBIM BHYTPEHHUM Kd3IIeM KomaHa oObemom 8§ KoaiT
o0ecreuynBaeT MaKCUMaIbHYIO 3arpy3Ky KOHBEHEPOB.

o [I[puMeHEeHNE TEXHOJOTUM JUHAMHYECKOTO TIPEJCKa3aHus  BETBJICHUU
COBMECTHO C BBIJICJICHHBIM BHYTPEHHUM Kd3IIeM KoMmaHl oObemoM 8§ KoaiT
o0ecreynBaeT MaKCUMaIbHYIO 3arpy3Ky KOHBEHEPOB.

« Buyrpennnii (Level 1) kam nanabix oobemom 8 Ko6aiit B oTiimune ot 486
paboTaeT C OTIOXEHHOH (4O OCBOOOXKACHUS BHEIIHEH IIMUHBI) 3alMChI0 H
HaCTPaUBaETCs HA PEKUM CKBO3HOM WM OOpATHOM 3alKCH, MOJAEPKUBAs TPOTOKOI
MESI.

o BHEmHAS MIMHA JaHHBIX pPaJW TOBBIIICHUS MPOU3BOJUTECIBHOCTH HUMEET
pa3psIAHOCTE 64 OUT, UTO TPEOYET COOTBETCTBYIOIIEH OPTaHU3AIMY TTaMSTH.

o BcTpoeHHblld  componeccop  3a CUET  APXHUTEKTYPHBIX  YIYUYIICHUU
(xonBeiepuzanun) B 2-10 pa3 npeBocxoaut FPU-486 nmo npon3BoAUTEILHOCTH.

o BBeZiIecHO HECKOJIBKO HOBBIX HHCTPYKIMH, B TOM WYHKCJE pacliO3HaBaHUE

cemerictBa u moaein CPU.



o [I[puMeHeHO BBIABIEHUE OIIMOOK BHYTPEHHUX YCTPOMCTB (BHYTPEHHHIA
KOHTPOJIb TMApUTETa) W BHEIIHEr0 WHTepdeica IUHBI, KOHTPOJIUPYETCS MapUTET
IIMHBI aJpeca.

« BBeleHa ~ BO3MOXKHOCTH ~ MOCTPOCHUS  (YHKIMOHAIBHO  HM30BITOYHOM
JIBYXIIPOLIECCOPHOW CHUCTEMBI.

o PeanuzoBan wumHTEepdelic MOCTPOEHUS JABYXMPOIIECCOPHBIX CHUCTEM C
CUMMETPUYHON apXUTEKTYpOU (HauuHasi co BTOPOro nokoiienus Pentium).

« BBenieHbI cpesicTBa ynpaBieHHs S3HEPronoTPEOIEHUEM.

o [IpuMeHeHa KoHBeMepHas aapecalus IUHHBIX [IUKIIOB.

« CokpanieHo BpeMs (KOJIMYECTBO TAKTOB) BBIITOJTHEHUS HHCTPYKIIMA.

« BBeneHa TpaccupoBKa MHCTPYKIIMI 1 MOHUTOPHUHT TPOU3BOAUTEIBHOCTH.

« PacuiipeHbsl BO3MOKXHOCTH BUPTYaJIbHOIO PEKMMa — BBEJECHA BUPTYAJIU3aLIUS
(dnara npepbIBaHU.

« BBesieHa BO3MOXKHOCTh ONIEPUPOBAHUS CTpaHULIaMU pazmepoM 4 M6 (BmecTo 4
K0) B pexxume ctpannyHoii nepeanpecanuu (Paging).

Bce Pentium-nporieccopsl uMeroT cpeactBa SMM, BO3MOXXHOCTH KOTOPBIX
PaCIIMPSIIUCH IO MEPE MOSBICHUS HOBBIX MOJCIIEH.

CpencrTBa TeCTMPOBaHUs BKIIIOYAKOT BO3MOKHOCTBH BBINOJHEHUS BCTPOEHHOIO
tecta BIST (Built-in Self Test), o0OecneunBaroniero BbISIBICHUE OIMIMOOK
MHUKPOKOJIOB, MPOrPAMMHUPYEMBIX JOTUYECKUX MAaTpHI], TECTUPOBAHUE KOMAHIHOU
K3LI-TIAMSITH, K3LI-NAMSATH XpaHEHWs AaHHbIX, Oydepa ObICTpoil mepeampecanuu u
ROM. Bce mnpoueccopbl umeroT craHgapTHbiii TectoBblii mopt I[EEE 1149.1,
MTO3BOJISIONTNI TECTUPOBATH Mpolieccop ¢ momoribio uarepdeiica JTAG.

B ocTtanpHBIX KOMaHgax o0ecmeynBaeTcss cOBMECTUMOCTE ¢ Pentium. Ha camom
nene, peructpel MMX usnuecku pacronoxeHsl B creke peructpoB FPU, tak 4to
HOBBIX PErMCTPOB ATOT TMpOIECCOp HE TNPEAOCTaBIsieT, M 4YepeJoBaHUE
YCnoJib30BaHus nporpamMmon uHcTpykuumid FPU u MMX npuBOIUT K CHHIKEHUIO
3¢h(HEeKTUBHOCTH PabOThI, CBA3aHHOMY C HEOOXOIMMOCTHIO TIEPECHUJIOK JAHHBIX W3
CTeKa B amsTh U 00paTtHO. DPpdpexTuBHOCTH MM X BBI3bIBAET HEKOTOPHIE COMHEHUS,

INOCKOJIBKY T€ (PyHKIMH, A KOTOPBIX OHHU IEJIeCOO0pasHbl, C YCIEXOM



BBITMIOJHSIOTCSL ~ akceleparopamMu TpadUyecKux KapT, KOTOpble CTalId  yxkKe
OOBIIEHHBIMH.

HNurtepdeiic muabl npoueccopos Pentium

[To mHTEpdeiicy U cocTaBy CUTHAJIOB IIMHA Mpoiieccopa Pentium moxoxka Ha
muHy 486, HO UMeeT 3HAYUTeNbHbIe OTIuYKs. HoBble 0COOEHHOCTH HaIpaBJIeHbI Ha
MOJIICPXKKY MOJTUTUKH OOpaTHOM 3aIMCH K3II1a, MOBBIICHUE MPOU3BOIUTEIBHOCTH U
oOecrieyeHue AOMOTHUTENbHBIX (PYHKIIMOHAIBHBIX BO3MOKHOCTEH.

una naHHbIX - 64-OuTHAS, UIS TMOBBILICHUS MPOU3BOIUTEILHOCTH OOMEHa ¢
MaMSIThIO.

PacmmpeHusi apxXuTeKTypbl

[Iponieccopet  Pentium (1 Oosiee cTapiive) HUMEIOT P PaCHIUPECHUM
OTHOCHUTEJILHO 0a30BOI apXUTEKTYphl 32-pa3psiIHbIX MPOLIECCOPOB U €€ Pa3BUTHS B
IIPOILIECCOPAX YETBEPTOTO MOKOJIEHUS, MOSBISIOMIMXCS 110 MEPE COBEPIICHCTBOBAHUS
Mojenei. [Ins BO3MOXKHOCTH TIOJIYyYE€HUS CBEACHHM O HUX B CHUCTEMY KOMAaH/I
BiimoueHa uHcTpykiuss CPUID, mo3Bosstonasi nmporpaMMHO B JH000M MOMEHT
BpeMEHH (a He TOJbKO cpa3y nocie curHania RESET) nomyunts cBeeHHs O Kiacce,
MOJIETN U apXUTEKTYPHBIX OCOOEHHOCTSIX KOHKPETHOTO MPOLIEccopa.

B nomonnenue k 6a30Boil apxuTeKType 32-pa3psaHbIX IpolieccopoB, Pentium
uMeeT Habop peructposn, crnemudpuyeckux s mojaenun — MSR (Model Specific
Registers). B ux umcio Bxoaur rpymnma tectoBbix peructpo (TR1...TR12), cpeactra
MOHHUTOPHUHIA POU3BOIUTEIBLHOCTH, PETUCTPHI-(DUKCATOPHI aipeca U JaHHBIX LUKIIA,
BBI3BABIIIETO CcpabaThIBAaHUE KOHTPOJIA MAIIMHHOW ommOku. Ha3zBanue 3Toil rpymmbl
PETHCTPOB YKa3bIBAET HA BO3MOKHYIO MX HECOBMECTHUMOCTH JUIS Pa3HbIX KIIACCOB
(Pentium wu Pentium Pro) u paxe wmopaeneil mpoueccopoB. Ilporpamma, ux
UCIIOJIb3YIOIIasi, JOJDKHA OMMPAThCs Ha CBEIAEHUS O IPOLIECCOPE, MOJYyYEHHBIE C
noMouipro nHCTpykKmu CPUID.

CpencrBa MOHMUTOPHUHIA MHPOU3BOAUTEIBLHOCTH BKJIIOYAKOT TaMEp PEajJbHOIO
BpeMeHu u cuetuuku coObiTuil. Taiimep TSC (Time Stamp Counter) mpencraBisier
co00oll 64-OMTHBI CUETUYMK, HHKPEMEHTHUPYEMBIM C KaXIbIM TaKTOM sijipa

npoueccopa. /i urenus ero coaepkumMoro npeaHazHauyena naerpykuuss RDTSC.



Cuerunku coowituii CTRO, CTRI1 pazpsarocthio o 40 6UT mporpaMMUPYIOTCS
Ha TOJCYET COOBITUI Pa3IUYHBIX KJIACCOB, CBSI3AHHBIX C IIMHHBIMU OIEpalUsIMU,
WCIIOJTHCHUEM WHCTPYKIIUH, COOBITUSMH BO BHYTPEHHHUX Y3JIaX, CBSI3aHHBIX C
paboToi KOHBEHMEpOB, KAIIIa, KOHTPOJIEM TOYEeK ocTaHoBa U T. 1. [1lecTn OGUTHBIE OIS
TUIIOB COOBITUHN MO3BOJISIOT KAXKJAOMY U3 CUETYMKOB HE3aBUCUMO HA3HAUUTH MOJACUET
coObITHi W3 oOmmpHOro crucka. CoOCTOSHHUE CUETYMKOB MOXKET  OBITh
MPEAYCTAHOBJIEHHO U CYUTAHO MPOTrPAMMHO.

TecToBBIC PETUCTPHI TTO3BOJISIIOT YIPABIATH OOJIBITMHCTBOM (DYHKIIMOHAIBHBIX
y3JIOB TIpoIleccopa, o0ecrneynBas BO3MOKHOCTh BeChMa MOJPOOHOTO TECTUPOBAHUS
ux padorocnocodHoctu. C nomoipio 6ut peructpa TR12 MoxHO 3ampeTUTh HOBBIE
apXUTEKTYpHBIE CBOMCTBA (IIpPEACKa3aHUE U TPACCUPOBKY BETBJIICHUM, MapasieibHOE
BBITIOJIHEHUE UHCTPYKIUH), a TakKe padoTy MEPBUYHOTO KAIIIA:

e bur 0 — NBP (No Branch Prediction) — 3ampemiaer 3amnojiHeHUE
oydepa BPB. [Ipu 3ToM npexxHuEe BXOXKIEHUS TPOIOHKAIOT ACHUCTBOBATH, IS
MOJIHOTO OTKJIIOYEHUSI TpeIcKa3aHus HeoO0XoauMo 3arpy3uth peructp CR3
(3TO BBI3OBET COPOC TAOIUIIBI BETBICHUH ).

ebur 1 — TR — pazpemaer ¢GopMupoBaHUE CIEHUATBLHOTO IHUKIIA
COOOILIEHUS O BETBJICHUH.

« butr 2 — SE (Single Pipe Execution) — 3amnpermiaetr padoTy BTOPOTO
KOHBeMepa (OTMEHSIET MapHOE UCTIONHEHNE HHCTPYKITUH).

e but 3 — (3 (Cache Inhibit) - 3anpeniaer 3anoHeHUE CTPOK MEPBUYHOTO
K3IIIA.

e bur 9 — ITR (10 Trap Restart) — pa3pemaer MoaAEpKKy pecrapTa
WHCTPYKIIMI BBOAA/BbIBO/A MU IipepbiBaHuax SMI.

JByX1npoueccopHbie CHCTEMbI

[Tponieccoprl Pentium, HaumHas coO BTOPOTO MOKOJEHUS, UMEIOT CIEIUAJIbHBIC
uHTep(eiicHbIe CpeACcTBa IJis MOCTPOEHUS JABYXIPOIECCOPHBIX cucTteM. MHTEepderic
MO3BOJISIET HA OJHOM JIOKAJIbHOW CUCTEMHOM LIMHE YCTaHABJIMBATH JBA MPOLECCOPA,
Ipy OTOM TMOYTH BCE HUX OJHOMMEHHBIE BBIBOABI IIPOCTO HEMOCPEACTBEHHO
o0weaunstoTCs Llenpio 00benMHEeHNS IBISETCS TUOO0 UCTIOIB30BaHINE CUMMETPUIHON

MynbTUIpOLiecCOpHO  00pabotku SMP  (Symmetric Multi-Processing), mu60



noctpoeHue ¢GyHkuoHanbHO M30bITOUHBIX cucTteM FRC (Functional Redundancy
Checking).

B cucreme ¢ SMP kaxxJib1ii Ipo1ieccop BBIMOJIHIET CBOIO 33/1auy, HOPYYEHHYIO
emy oneparronHo cuctemoil. [lognepxky SMP umeror takue OC, kak Novell Net
Ware, Widows NT, OS/2.

IIpoueccopsl Pentium Pro u Pentium II

Ot mpomeccopa Pentium Pro mnpuHATO OTCYUTHIBATH HAYyauo IIECTOTO
nokoJjeHus C TOYKH 3peHHs] TPUHIIUIIA OpTraHU3alluy BBIUUCIICHH, TJIaBHOE OTIINYKE
MOKOJICHUS 3aKJII0YAETCsl B IPUMEHEHUH JUHAMHUYECKOTO UCTIOJIHEHUS, IPU KOTOPOM
BHYTpPH IIpolleccOpa UHCTPYKIIMU MOTYT HUCIIOJHSITHCS HE B TOM mopsnke (out of
order), KOTOpBIN MIpeIOIaraeT NPOrpaMMHBIN KOJI.

ITIpomteccop Pentium Pro (P6) oTHocHTENbHO KJIacCHYECKOro Ipolieccopa
Pentium nmMeer creayromnye yCoBepIIeHCTBOBAHUS:

o [IlpuMeHeHO  AMHAMUYECKOE WCIOJHEHHME — KOMOHMHAIMS  METOJIOB
MpEACKA3aHUsI MHOYKECTBEHHBIX BETBJICHUW, aHAIW3a IMPOXOXKICHUS JaHHBIX U
BUPTYaJILHOTO BBINONHEHUA. [Ipyu 3TOM KOMaHAbI, HE 3aBUCSIIUME OT PE3YJIhTATOB
NpEAbIIYIIUX ONEepaluuid, MOTYT BBINOJHATHCA B HM3MEHEHHOM IMOPSAKE, HO
MOCJIEIOBATEILHOCTh ~ BBITPY3KH  pE3yJIbTaTOB B IMaMsITh U TOPTHI  Oyner
COOTBETCTBOBATh UCXOJTHOMY MTPOTPAMMHOMY KOJIY.

o [I[pumeHena apxuTeKkTypa [BOMHOM HE3aBUCHMOM IIMHBI, MOBBILIAKONIAS
CYMMAapHYIO MPOIMYCKHYIO CIIOCOOHOCTh. OiHA IIMHA — CHUCTEMHAsl — CIYXKHUT JJIsI
OOIIeHUs Aapa C OCHOBHOW MaMAThIO M MHTEP(PEHCHBIMHA YCTPOUCTBAMH, Npyras —
BHYTPEHHSISI — TPEIHA3HAYCHA UCKITIOYUTENBHO TSI 0OMEHA CO BTOPUYHBIM KAIIIEM.

« B kopnyce mponeccopa MHTETpUPOBAaH CUHXPOHHBIN L2-k3m1 oObemom 256-
512 K6aiT, moakiIt0oueHHbIN K BHYTPEHHEH IIIHHE.

« B cucremy KomaHj| BBEIEHBl WHCTPYKIHUHM YCJIOBHOW MEPECHUIKH JIaHHBIX,
MO3BOJISIFOIIME COKPATUTh KOJMYECTBO YCIOBHBIX NIEPEXOI0B.

J171s1 TOBBIIEHUST TOCTOBEPHOCTH IMHA noaaepxkuBaeT ECC-KOHTPOIIb.

IHopsinok BbINOIHEHHS PadOThI
1. 3amyctuts nporpammy Everest (O0mas mamka\LAI)

2. Haiitu u 3anucarh B T€Tpaab XapakTtepucTuku npoueccopa (LIT):



2.1. Tun LIL
3.1. Ucxonnas yacrora.
2.3. KolI
2.4. Texuonorudeckuit mpoiecc (paccTosiHue MeXIy JOPOKKaMU B HAHOMETpax)
2.5. Pa3mep kopmyca
2.6. KonmmuecTBO KOHTAKTOB (pin)
2.”7. Hanpsbkenue nutanud sapa HI1
2.8. MakcuMallbHO BO3MOXHAasl TeMIepaTypa sjpa
2.9. Tekymasa temnepatypa LT
[IpoBecTu TecTrupoBanue oo1Iel MpousBoAUTENIbHOCTH Iporteccopa (Tect — CPU
Queen) 1 OTBETUTH HA BOIMPOC: HAa KakoM MecTe Haxoautcs L1 B psy u3BecTHBIX
nporpamme Everest mpoiieccopos.
Coaep:xanue oryera.
OtueTt o 1abopaTopHOM pabOTE TOKEH COJIEPIKATD:

o 1ICJIb Pa0OTHI;

o UHIMBUyaJIbHOE 3aJIaHIUE;

e OIIMCAHUE BBINIOJIHEHUSI MHIMBUAYAIBHOTO 3aJaHNS;

¢ OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI;

e BBIBO/JIBL.

KoHTpoJibHBbIE BONIPOCHI

[TosicHuTe anropuT™M BBITIOTHEHUS KOMaH/ ITPOLIECCOPOM.
Korpga 1T moxxer HayaTh mporpaMmy oOCTy>KMBaHUS IPEPHIBAHUS?
Kakoii u3 peructpoB Bxoaut B coctaB AJIY?

YewM ormpenensierTcs: pa3psiAHOCTh peructpa?

AR

Ornpenenure BaKHbIE XapaKTEPUCTUKHU JIJISI TPOIIECCOPA.
6. Kakue OCHOBHBIE MapaMeTpbl BKIIOYAIOT B MOHSITHE MPOU3BOIUTEIBLHOCTH

KOMIIBIOTEPHOU CHUCTEMBI?



IIpakTnyeckas padora 53
be3onacHOCTh U KOH(PUACHIHAIBHOCTh HHGOpMaIIMU (MCIO0JIb30BAHUE

AHTHUBHPYCHBIX MPOrpamMm)

Heab 3aHATHA: U3YYUTh KIACCU(PHUKALUIO BHPYCOB, CHOCOOBI MX PaCHpOCTpaHEHUs, CIOCOObI
00pbOBI C HUMU; U3YyYHUTh KIIACCU(UKALMIO U HA3HAYCHNUE aHTUBUPYCHBIX MIPOTPAMM.

TeopeTnueckne 0CHOBBI padOTHI:
Haubonee 3amuiieHHbI KOMIBIOTEP — 3TO TOT KOMIBIOTEP, KOTOPBIM OTKIIOYEH OT CETH U 3alepT
B ceiid.
Ilonamue gupyca.

OdunmanpHOE MOSBICHUE 1ep8oc0 KoMnblomepro2o eupyca natupyercs 1981 romom, 3a10aro
0 BbIXOJa TmepBod Bepcur Microsoft Windows. OTOT BHpYyC, 3aMacKHpPOBAaHHBIM O]
KOMIIBIOTEPHYIO UI'PY, aTakoBajl HauOoJjiee MOMYJISpHBIN KOMIIbloTep TOro BpemeHu — Apple I1.
PacnipocTpaHsicst oH ¢ uepenaiibeil CKOPOCThIO (C TOMOUIBIO AUCKET).

CornacHo mojJcuUeTaM 3KCIEpPTOB, 00beM malware (OOMIETIPHHATOE Ha3BaHHE BCEX BHJOB
BPEIOHOCHBIX MpOorpaMM) Bo3pacTtaeT Oonee ueM Ha 15 % B rog. CoriiacHO JaHHBIM KOMIIAHUHM
Sophos, pazpaboTunka aHTHBUPYCHBIX TPOTPAMM, Ka)IbIii IeHb MOSABISIOTCS MPUMEpHO 30 HOBBIX
BHPYCOB, a MlepeueHb aKTUBHBIX BUPYCOB NomnoHsieTcs 10 Thic. HOBBIX HAUMEHOBAHHI B TOI.

Bupyc — 310 4acTh MporpaMMHOTI0 K0/1a, KOTOpasi THpaXUPYyeTcs yTeM J100aBiIeHus B Apyroi
00BEKT, OOBIYHO HE3aMETHO U 0€3 pa3pelIeHus MOIb30BaTeNs.

Berpeuda koMnpioTepa ¢ BUpYyCOM BJI€YET HECKOJIBKO MOCIEACTBUM.
* [TosiBneHne HEOOBIYHBIX CUCTEMHBIX COOOIIECHUI.

* McueznoBeHue GailyioB WM yBEITMICHUE UX PA3MEPOB.

* 3ameanieHue padoThl CUCTEMBI.

* BHe3anHbIi HEAOCTATOK JUCKOBOTO MPOCTPAHCTBA.

* JIuck cTaHOBUTCS HEJOCTYIIHBIM.

Knaccugukauusa eupycos.

Bupycbl MOTYT OBITh Oe38pedHbIMU, MATIOONACHBIMU U PA3PYULUMETbHIMU.

Bupycsl Moryr 3apaxaTb IporpaMMHble (aiiabl, JIOKYMEHTbl (Tak Ha3blBacMble
Maxposupycwvl) Win (paitioBsie U JUCKOBBIE CTPYKTYPhI HU3KOTO YPOBHS, TaKW€ KaK 3arpy30UHBIH
CeKTop WM Tabnuma pasmeuieHus GainoB (Boot — supycwi). Daiinogvle supycvl 3apaxaroT
UCTIONTHUMBIE (Daiifibl, UMITAHTHPYSI B HUX OMACHBIM KOJA. BUpyChl MOTYT aKTUBHU3UPOBATHCS MPHU
3armycke MH(UIMPOBAHHON MPOrpaMMBbI; TakKe€ OHM MOTYT IOCTOSSHHO HaxXOJUThCS B MaMATH U
3apakaTh OTKPBIBaE€Mbl€ MOJb30BaTeNeM (hailyibl MM co3/aBaTh CBOM coOcTBeHHbIe. Koraa Bupyc
IIPOHUKAET B KOMIIBIOTEP, Ha KOTOPOM YyCTaHOBJIEHa cuctemMa Windows, OH MOXET H3MEHSTh
3Ha4YeHUs B CUCTEMHOM peecTpe, 3aMelaTh co00il cucTeMHble (Gailibl U BHEIPATHCS B MOYTOBYIO
IporpaMMy ¢ LEeJIbl0 JajbHeiero pasMHoxeHus (uepBu). Cemegvle 6upycbt OOWUTAIOT B
OTEepPaTUBHON MaMsTH KOMITBIOTEPOB M HE KOMUPYIOT ce0s1 Ha HOCUTENu NaHHBbIX. OHM OOUTAIOT B
CEeTH, KOTJa XOTs Obl OJIMH KOMIIBIOTEp BKJIIOYEH, [IO3TOMY HE OINACHBI JJI WHJIMBUIYaIbHOTO
nojb3oBareis. Bupyc He o0s3arenbHO HpeAcTaBisieT co00il OTAEIbHYIO NMPOrpaMMy UM HE BCerja
ABJISIETCS IECTPYKTUBHBIM IO CBOEH CYTH, BCE 3aBUCUT OT €r0 KOHKPETHON Pa3HOBUAHOCTH. XOTS
OCHOBHYIO YIrpo3y MJi TIOJb30BaTelIed MPEACTABIAIOT HMMEHHO KOMIBIOTEPHBIE BHPYCHI,
CYIIECTBYET HECKOJIbKO BUJIOB BPEIOHOCHBIX IPOTpamM:

Tpoanckuii koub TPEACTaBIsIET OO0 KOMIBIOTEPHYIO MPOrpaMMy, KOTOpas MacKUpyeTcs
WIM CKPBIBAETCS B yacTH mporpammbl. HekoTopsie Gpopmbl TPOSHCKHX KOHEH MOTyT OBITH 3ampo-
rPaMMHUPOBAHBI HA CaMOPa3pyIICHUE U HE OCTAaBJISIOT HUKAKUX CJIEAO0B, KPOME MPUUYUHEHHBIX UMU
paspyuieHuii. HekoTopble Xakepbl HCHOJIB3YIOT TPOSHCKHMX KOHEH IS TOJY4YEHHsS Mapojed u
OTCBUIKM HMX OOpaTHO Xakepy. Kpome TOro, OoHM MOTYT HCIONB30BaThbcs sl OaHKOBCKUX
MOILIEHHUYECTB, KOT/1a HeOOJIbIINE CyMMbI J€HET CHUMAIOTCS C 3aKOHHBIX CUETOB U IEepeAaroTcs Ha
CEKPETHBIN CYET.

Yepsu mpeAcTaBIsAOT cOOON MPOTpaMMBbl, KOTOPbIE Pa3pyIIalOT KOMIBIOTEPHYIO CUCTEMY.
OHU MOTYT MPOHHUKATH B MPOrPaMMbI 0OOPaOOTKH JaHHBIX M MOAMEHSTh WIH pa3pyliaTh JaHHEIC.




Kak BupyCBI, OHU MOTYT NPUYUHATH OOJBIINE Pa3pyLICHHs, €CIH UX HE OOHAPYKHUTb BOBpPEMS.
HamHOoro mnpome JIUMKBUAMPOBATH YEPBS WM TPOSHCKOTO KOHS, €CJIH CYIIECTBYET TOJIBKO
€MHCTBEHHAs KOIUS IPOrPaMMbl-pa3pyLIUTENs.

Jlocuueckue 60m6b1 TOJOOHBI IPOrPaMMaM, HCIIOJIb3YEMbIM JUIsl TPOSHCKUX KOoHeH. O1HaKo
Joruyeckue 60MObI UMEIOT TaliMep, KOTOPBIN B3pBHIBAET UX B 3aJaHHYIO IaTy U Bpems. Hampuwmep,
Bupyc Michelangelo umeer Tpurrep, ycTaHOBJIECHHBIM Ha JIEHb POXKAEHUS 3HAMEHUTOTO Xy0KHUKA
Mukenanmkeno — 6 mapra. Jlornueckue 60MOBI 4aCTO UCTIONB3YIOTCS HEIOBOJIBHBIMH CITYKALIHUMH,
KOTOpBIE MOTYT YCTAHOBUTh HMX Ha aKTHUBALMIO IIOCIE TOrO, KaK OHHM OCTaBAT KOMIIAHHMIO.
Hanpumep, noruyeckas 6om0a MOXKET «B30pBaThCS», KOTAA UMS 3TOTO CIYKAIIETO HMCKIIOYACTCS
U3 TUIATEXKHOW BeOMOCTH. braromapsi BCTpOGHHOMY MEXaHM3MY 3a/I€P)KKH, JIOTUYeCKHEe OOMOBI
aKTUBHO HCIOJB3YIOTCS JJs IIaHTaxa. Hanpumep, IIAHTa)KUCT MOXKET IMOCJIaTh COOOIIEHUE,
roBopsIIee, YTO €clii eMmy OyIeT BBIIUIaYeHa OIpeleseHHass CyMMa JEHEr, OH IPEIOCTaBHUT
MHCTPYKLHUIO JJIs1 OTKJIFOUYEHUS JIOTUYECKOH OOMOBI.

Ilymu nponuknoeenus eupycos 8 Komnuiomep.

Bupycel mnomagaroT B Bally KOMIBIOTEPHYIO CUCTEMY M3 MHOXECTBAa pPa3HOOOpPa3HbIX
UCMOYHUKO8 — WCIONHIEMBIX TpOrpaMM, IporpaMMm U (aiioB, mnepegaBaeMbIX Bam, WU
IPOTrpaMMHOro obecreueHust, IpruoOpeTaeMoro B apXxuBUPOBAHHON (hopMe.

T'ubkue oucku u KOMNaKm-oucKu MOTYT XpPaHUTh (HAIIbI JaHHBIX, IPOTPAMM U MIPOrPAMMHOE
o0ecrieyeHre onepalMoOHHbIX cucTeM. [ MOKUil JUCK COCTOUT M3 3arpy304HOIO CEKTOpPA U JaHHBIX.
[Ipy HEOOXOOMMOCTH, B 3arpy309HOM CEKTOPE MOXKET XpAaHHUThCS HHGOpMAIMs, HYKHas JUIs
3arpy3ku komibrorepa. Kpome toro, 31ech ke XpaHuTcst nHpopManus o paszaenax, MHGopMaus 1no
YIpaBICHUIO 3arpy3koil U HH(oOpMauust o pa3MelieHuu (aiinos. JlaHHbIE MpencTaBiIsloT co0oi
BCIO TY COJEp)KaTelIbHYI0 HMH(pOpMAaLMIO, KOTOpas XpPaHUThCS Ha THOKOM aucke. OueHb JIETKO
pacTpoCTpaHsIOTCS BUPYCHI € (uIienI-KapT.

N3n1061€HHBIM MECTOM OOUTAHUS BUPYCOB SIBJISIFOTCS 3aIPy304HbIE CEKTOPA M UCIIOJIHSIEMbIe
¢ainbl, XpaHuMmble Ha rMOkoM nucke. [lomelieHHblE B 3arpy304HOM CEKTOpPE, BUPYChI MOTYT
3arycKarbcsl MPH 3arpy3ke CUCTEMBI C JUCKEThl. BUpychl, MOMeNIeHHbIE B UCTIONHAEMbIE (hailibl,
3aIyCcKaloTcs BMECTE C 3apa’KEHHOM MPOrpaMMOii, OCJIe Yero HAYMHAIOT CBOIO JIEATEIbHOCTb.

Ecnmu B soxanvhoii cemu 3apax€H XOTS Obl OJMH KOMIIBIOTEP, TO BHPYC MOMEHTAJIBHO
pacIpoCTPaHUTCS U HAa BCE OCTaIbHbIE KOMIIBIOTEPHI.

Humepnem TPpeNoOCTAaBUI TOJb30BATENSIM HOBBIE BO3MOJKHOCTH, KOTOpBIE YBEJINYUBAIOT
MOTEHLIMAIbHYIO OMACHOCTh MPOPEX B CUCTEME 3alIUTHI OT BUPYCOB.
Mecma ooumanusa 6upycoe.

MecTto obuTaHus BHUpyca CBSI3aHO C €ro (PyHKIIMOHHMPOBAHHUEM CaMbIM HEMOCPEICTBEHHBIM
00pa3oM (Kak M y HaCTOSIIMX KHUBBIX BUPYCOB). BUpycHbIe aTaku MOXKHO Jaxe KiacCu(pUIupoBaTh
[0 MECTY MX PacloOXKEeHHUs B KOMIbIoTepe. THUIbI BUPYCHBIX aTaK: amaka 3az2py304H020 CEKMopa,
unguyuposanue gaiina; amaxa ¢ UCHOIb308aAHUEM MAKPOCOS.

Bupychl 3arpy304HOro cekropa HHOUIUPYIOT 3arpy304HbIN CEKTOP WM IIaBHYIO 3arpy304HYIO
3alMch KOMIBIOTEPHOM cucTeMbl. Korga KOMIBIOTEp 3arpyXaercsi, BUpYCHas Iporpamma
aKTUBHpYeTCcs. Bupychl 3arpy304HOro CeKTopa MpekIe BCEro IMEepPEeMEIIalnT B APYroe MecTo
3aMMCBHIBAIOT MCXOIHBIM 3arpy304HbIi KOJ W 3aMEIIaloT €ro MHQUIUPOBAHHBIM 3arpy304HBIM
KoZoM. MHdopmaius UCXOIHOTO 3arpy304HOr0 CEKTOpa MEPEHOCHTCS Ha JPYrol CeKTop AMCKa,
KOTOPBII MoMeuaeTcst Kak Ae(eKkTHas 00J1acTh TUCKA U Jajiee He CIIONIb3YeTCsl.

ITockonbKy 3arpy304HBI CEKTOp — MEPBBIN JIEMEHT, 3arpy»KaeMblil U 3aIyCKe KOMIIBIOTEPA,
oOHapy>KeHHE BUPYCOB 3arpy304HOTO CEKTOpa MOXKET OKa3aThCcs HeNerkod 3anadeid. Bupyce
3arpy304HOrO CEKTOpa — OJMH U3 CaMbIX HOMYJISPHBIX TUIOB BHpPYycoB. OHU MOTYT
pacrpoCTpaHATbCS IYTEM HCIHOJIb30BaHUS WHQHUIMPOBAHHBIX THOKUX JUCKOB TMPH 3arpyske
KOMIIBIOTEpPa. JTO MOXKET JIETKO MPOM30MTH, €clii MpU Iepe3arpy3ke KOMIbIOTepa TMOKUN JHCK
BCTaBJIEH B JUCKOBOI.

Bupycel, wunbummpyronme ¢ainbl, nopaxarT ucnoausemvle ¢hauavi. OHH  MOTYT
AKTUBUPOBATHCS TOJIBKO MPH HCToNHeHNH (aiina. Yame nmpounx nmopaxarorcs (aiiist Tunos COM,
EXE, DLL, BIN, SYS u VXD. Bupycel, undumupyromue (aiipl, MOTYyT CTaHOBHUTHCS
PE3UICHTHBIMU M  INPUCOECOUHATHCA K JPYTMM HCHOJHSAEMBIM IporpaMmamM. Bupycsl,
uHQUUUpyomye (Qaiabl, 0OBIYHO 3aMEHSIIOT MHCTPYKLUH 3arpy3Kd IMPOrpamMMbl HCIOJIHSIEMOTrO




¢aitna cOOCTBEHHBIMH HHCTPYKIHSMH. 3aT€M OHH TEPEHOCST MCXOTHYIO MHCTPYKIUIO 3arpy3KH
mporpamMmbl B JIpyrod paszaen Qaima. DTOT mpolecc yBeTudMBaeT pasmep daiijga, 4TO MOXKET
IOMOYb OOHApYKEHUIO BUpYCa.

Bupycbl B 0CHOBE KOTOPBIX JIEKAT MAaKpPOCHI (Maxkpogupycwvl), UCIOIHAIOT HEMPETyCMOTPEHHBIE
JIEUCTBUSI TYyTeM MCIOJIb30BAHUSI MAaKpPOSI3bIKa MPUIIOKEHHUS JUIsi CBOETO pacinpoCTpaHEHUs
nokymeHTel. OHu Moryt, Hanpumep, uHbuimporatsh (aiiel .DOT u .DOC npunoxxeruss Microsoft
Word, a takxe daiinsr Microsoft Excel. 3Ti BUpychl OTHOCSTCS K MEXKIIAT(GOPMEHHBIM BUPYCaM U
MOTYT HH(MUIIMPOBATH Kak cucTteMbl Macintosh, Tak u PC.

[Ipouurie BUpYCHI MOT'YT UMETh YEPTHI OJTHOTO UIIM HECKOJIbKUX OMUCAHHBIX BBIIIE TUIIOB.

Bupycvi-nesuoumku (aproHHOE Ha3BaHUE — «CTEJIC-BUPYCHI») MpHU paboTe MBITAIOTCS BCS Kak
OT OIEPAllMOHHOW CHCTEMBI, TaK U aHTUBUPYCHBIX MporpaMM. UTOObI MepexBaTUTh BCE MOMBITKH
WCIIOJIb30BAHUS OINEPAIMOHHOM CHUCTEMbI, BHUPYC JIOJDKEH HAXOAUTHCS B MaMaTH. Bupycel
HEBUJUMKHU MOTYT CKPBIBaTh BCE€ U3MEHEHHUSI, KOTOPbIE OHH BHOCST B pa3Mepbl (paiiyioB, CTPYKTYpy
KaTaJoroB WM HHBIE pa3feiibl ONEPAallMOHHOM CHCTEMbl. OJTO 3HAUUTENBHO 3aTPYAHSIET HX
oOHapyxeHune. YToObl OIOKHMPOBAaTH BUPYCHI-HEBUIUMKH, UX CJIEIyeT OOHApY>KUTh, KOTJa OHU
HAXOJATCs B TIAMSITH.

3awugposannvie supycol Bo Bpems paboThl UPPYIOT CBOM BUPYCHBINA KOJ, YTO MO3BOJISIET UM
[PEeIOTBPAaTUTh OOHAPYKEHUE U PACIIO3HAHUE BUpYCA.

THonumopgHule upycol MOTYT U3MEHSTH CBOM BHEIIHUI BHUJI IPHU KaK10M UH(puuupoBanuu. s
W3MCHCHUS BHEIIHETO BUA U 3aTPyIHEHUS OOHAPYKEHUSI OHU HCIIOJIB3YIOT MEXaHU3MBI MYTaI[Hi.
[TonumopdHbie BHPYCHl CIOCOOHBI MPUHMMATH Oo0Jiee ABYX MHIUIMAPJOB Pa3IUYHBIX (HOpM,
MOCKOJIBKY TIPU KXKJAOM UH(OHUITUPOBAHUY U3MEHSIOT JITOPUTM I (ppoBaHHE.

MHozokomnonenmuule 8upycbl UHGUIUPYIOT KaK 3arpy304HbIE CEKTOPBI, TaK U UCIOIHSIEMBIE
¢dainbpl. OTO OOUMH M3 CaMbIX CIOXKHBIX Il OOHAapy)KE€HHUsS BHPYCOB, IIOCKOJIBKY MHO-
TOKOMIIOHEHTHBIE BHUPYChl MOTYT COYETaTh HEKOTOPbIE WJIM BCE METOAbl CKpBITUS CBOEH
JESTEIIbHOCTH, IPUCYIINE BUPYCAM-HEBUIUMKAM U TIOJTUMOP(GHBIM BUPYCaM.

Camoobnosnaowuecs @upycvl, KOTOpble TOSBHIUCH B caMoOe TMOCJeIHee BpeMsl, CIIOCOOHBIE
CKPBITHO OOHOBIIATHCS yepe3 VIHTEpHET BO BpeMsi CEaHCOB CBSI3U.

Ilpobnemul.

Hosvie supycvi. Curnatypbl HOBBIX BHUPYCOB MOSBISOTCA mnocTossHHO. Korma paspa-
OaTbIBaeTCS HOBBIM BHPYC, Pa3paOOTUYMKKU aHTUBUPYCHBIX MPOTPaMM JOJKHBI «pa300paTh» ero Ha
COCTaBHbIE YaCTH, NpOaHAIM3UpPOBATh IMOBEAEHHE, 00aBUTh €ro CHUrHATypy B 0a3y JaHHBIX
aHTUBHUpYCa M OMyOJMKOBaTh JaHHOe OOHOBIeHHe. [lake ecnu Balla aHTHBHPYCHAsl MporpamMma
HACTpOEHa Ha PeryysipHOe OOHOBJIEHUE, KAKOI-TO KOPOTKUI MEPHOJ] BPEMEHHU Bbl HE 3aIMILEHBI OT
HOBEHIIMX BUPYCOB. JTa MpoliieMa MOXKET MOKa3aThCs HE CTONb CEephe3HOM B MOMEHT Hauaia
pacnpocTpaHeHus BUpyca.

[TockoabKy HOBBIE BUPYCHI MOSBISIFOTCS HENPEPHIBHO, HUKOTJAa HE CTOUT PacCUMTHIBATh
TOJIbKO Ha aHTUBUPYCHYIO Mporpammy. [ co3aHusi HECKOJIBKUX YPOBHEH 3alUThl HEOOXOAUMO
OJIOKMPOBATh WCIOJHSAEMBIC MOUYTOBBIC BJIOKEHUS M YCTAHOBUTH BCE HEOOXOIMMBIE OOHOBIECHHS
0€30MacHOCTH.

Jlooicuvie mpesocu. VIHOTIAa aHTHBUPYCHBIA CKaHEp MOXET MPHHITH OOBIUHBIN (ailim 3a
MH(QUIUPOBAaHHBIN, eciy 0a3a JaHHBIX aHTUBUPYCA COAECPKHUT HEKOPPEKTHOE OMHMCAHHUE BUPYCHOM
MPOTPaMMBbI UJTH €CITU AJITOPUTM IBPUCTHYECKOTO aHAIM3aTOpa CKaHepa COJAEPKUT OLTHOKH.

eiicmeusn anmusupycHoviX npozpamm.

AHTHUBUpPYCHAs TpOTrpaMMa JOJDKHA BBITIONHATh MPU OCHOBHble 3a0ayu: OOHApYKEHUE
BUpYCa, yJaJIeHuEe BUPYCa, IPEBEHTUBHAS 3aIUTA.

UToOBI MpeI0TBpaTUTh BUPYCHYIO aTaKy, aHTUBHPYCHAsI IIpOrpamMMa peaiu3yeT MHOHMCECMBO
PA3TUYHBIX Memo0o8 OOHapyKeHHs. Pa3nmuyHple aHTUBUPYCHBIE MPOTPAMMBbI UCTIOIB3YIOT He-
KOTOpBIE WM BCE METOJIbI U3 CIEAYIOUIECH IPYIIIBL.

Cranuposanue yugpogoll cuenamypsvl WMCTOIB3YyeTCS IS UACHTHU(DHUKAIMN YHUKAIBLHOTO
nudpoBoro koma Bupyca. lludpoBas curHatypa mpeacTaBiIseT COO0OM  MpeABAPUTEIBHO
YCTAHOBJICHHBIN IIECTHAALATEPUYHBIN KOJ, HAIMYME KOTOPOro B (hailie CBUAETEIBLCTBYET O €ro
3apaxxeHun BUpycoMm. CkaHupoBaHHE IM(POBON CUTHATYPHI MPEIACTABIsSCT COOOW B BBICIICH




CTETIEHU YCIEUIHbI MeTon wuaeHTHU(UKauuu BupycoB. OH, OIHAKO, BCELEJIO 3aBUCHUT OT
HNOJECP)KKH 0a3bl JaHHBIX C LHUQPOBBIMM CUTHATYpaMH BHPYCOB M TOHKOCTEH MeXaHU3Ma
CKaHMPOBaHUA. Bo3MOXkHO 10:KHOE 00HApYyKEHUE BUPYCa B HEIOBPEXKIECHHOM (haiie.

Dspucmuyeckuti ananu3 (WM CKaHUPOBAHUE 110 3aJJaHHBIM IIPAaBUJIAM) BBINOJIHSAETCS OBICT-
pee, 4eM CKaHHpOBaHHE OOJBIIMHCTBOM TPATUIIMOHHBIX METOAOB. DTOT METOJ UCHOJIB3YyeT Habop
npaBui Ui 3¢ (eKTuBHOro aHanu3a GailyioB ¥ ObICTPO 0OHAPYKUBAET MOJO3PUTEIbHBIN BUPYCHBIN
koa. Kak ormeueno B [9], Bce 3BpHCTHYECKHE METOJAbI B TOW WIM WHOW (hOpME BBIIOIHSIOT
SMYJIMpOBAaHUE MCIOJHEHUs Koja Bupyca. [losTomMy, NpH HaaMYUM HEKOTOPOrO OIbITA,
pa3paboTYMK BUpPYCa MOXKET 3alIUTUTh CBOE <«M3JENUE» OT OOHAPYKEHHS 3BPUCTHUYECKUM
AQHAIN30M. DBPUCTUYECKUN aHAJIU3 CKJIOHEH K JIOXKHBIM TPEBOTaM, M, K COXAJIEHUIO, 3aBUCUT OT
KOPPEKTHOCTH Habopa MpaBuJl BBISBICHHS BUPYCa, KOTOPbIE BCE BPEMsI U3MEHSIOTCSL.

Hccnedosanue namsamu — eme OIUH METOJI, OOBIYHO YCIELIHO NMPUMEHSEMBbIH 11 0OHapy-
oenst BUpycoB. OH 3aBUCUT OT PACIO3HAHUSI MECTOIOJIOXKEHHUs M3BECTHBIX BHPYCOB M UX KOJOB,
KOTJ]a OHM HaxoAdTcs B maMsaATd. M XOTs uccinenoBaHWe MaMsATH OOBIYHO MPHUBOAMT K YCIEXY,
UCIIOJIb30BaHUE TAKOI'0 METO/1a MOKET OTPeOOBaTh 3HAUUTENBHBIX PECYpCOB KoMmbioTepa. Kpome
TOT'0, OH MOXKET BMELLIMBATLCSI B HOPMAJIbHbBIN XO/1 BBHIIIOJHEHUS Ollepaliii KOMIIbIOTEpa.

Monumopune npepviganuii paboTaeT MyTeM JIOKIW3aUUU U NPEAOTBPAILIEHUS BUPYCHBIX
aTakK, UCTIONB3YIONINX BBI30BBI MPEPhIBaHUN. BBI30BBI pEphIBAaHMA PEACTABISIIOT COOON 3ampOChI
pasinyHbIX (DYHKIMA Yepe3 CUCTEMHBbIE IpepblBaHUS. MOHHUTOPUHI IpepbIBaHUM, I[0100HO
MCCJIEJOBAaHUIO NAMSTH, TAK)KE€ MOXKET OTBJIEUb 3HAUMTEIbHBIE CUCTEMHBIE pecypchl. OH MOKET
CTaTh IPUYMHOM MPOOIIEM MPH JIEraJbHbIX CUCTEMHBIX BBI30BaX U 3aMeUINTh paboTy cucTeMsbl. 13-
3a OOJIBIIOTO YHCIIa BUPYCOB U JIETAILHBIX CHCTEMHBIX BBI30BOB, MOHUTOPUHT NPEPHIBAHUN MOKET
UCTIBITHIBATh TPYAHOCTH B JIOKAJIU3ALIUU BUPYCOB.

Konmponv _yenocmnocmu (M3BECTHBIM TakXKe KaK GblYUCIEHUE KOHMPOAbHLIX CYMM) IIPO-
CMaTpHUBaeT XapaKTEepUCTHKH (aillIoB IporpaMM U OmpeAesser, ObUIM U OHU MOAU(DUIMPOBAHbI
BUPYCHBIM KOJIOM. OTOT METOJ HE HYXXJIaeTcsi B OOHOBJIEHHM NPOTPaAaMMHOIO OOeCleUeHMUs,
MOCKOJIbKY HE 3aBUCUT OT LHU(POBBIX Mojnuceit BupycoB. OHaKO OH TpeOyeT OT Bac MOAep)KaHUS
0a3pl JaHHBIX KOHTPOJIBHBIX CyMM (haijioB, CBOOOAHBIX OT BUPYCOB. KOHTpOJb 11€0CTHOCTH HE
crioco0eH 0OHapyKHMBaTh MACCUBHbIE U AaKTUBHBIE BUPYChI-HEBUAUMKH. Kpome TOro, oH HE MOKET
UACHTU(PUIIMPOBATh OOHAPYKEHHBIE BUPYCHI 10 UMEHAM MJIU THIIaM.

HenpepbIBHOI KOHTPOJb MOXET OBITh HEMOAXOMALIMM CPEACTBOM JJIS JIOMAIHEero
UCIIOJIb30BaHUs, ITOCKOJIBKY MOXKET IpPUBECTH K 0O0paboTKe CIMIIKOM OO0dbIIOro odbeMa
uHpOpMalKK, a 3TO 3aMeIssieT paboTy KoMmmbloTepa. Ha KiIMeHTCKoM MaluHe npeanodTuTeNbHee
KOH(UTYypHpOBaTh aHTUBHUPYCHYIO NPOrpaMMy Ha 3alycK B ompenaeiaeHHoe Bpems. Hanpumep, ona
MOYKET 3aIlyCKaTbCs MPH 3arpy3ke KOMIbIOTEO WIIM CYUTBIBAHUU HOBOTO (paiina ¢ rubkoro nucka. B
HEKOTOphIX mnakerax (Hampumep, Norton AntiVirus u MacAfee VimsScan) ucnons3yroT MeTofn,
M3BECTHBII KaK CKaHWPOBAaHUE IO PACIMCAHUIO, JJI BBIMOJHEHMS ITOMCKAa BUPYCOB Ha KECTKOM
JUCKE B 3a/laHHble TepuoJbl BpeMeHU. Elie oIuH MeToJ 3aKioyaeTcsl B HCIOJIb30BaHUU
AQHTUBUPYCHOM IpOrpamMMbl B IIEPUOJ IPOCTOSI KOMIIbIOTEpa. Hanpumep, ero MoXHO MCIIONb30BaTh
KaK 4acTh MPOTrpaMMbl IKPAaHHOMN 3aCTaBKH.

Ocnognble nPUHUUNBL KOMNbIOMEPHOU €30naACHOCHIU.

OOyunTte BceX, KTO IOJIb3YeTCS BallUM KOMIBIOTEPOM WM CEThIO, OCHOBHBIM IPHHIIMIIAM
o0ecrneyeHns KOMITbIOTEPHOU O€301MacHOCTH.

YCTaHOBUTE aHTHUBHPYCHYIO IpOrpaMMy Ha KOMIBIOTEpP. YCTaHOBUTE Ha KOMIBIOTED
MePCOHAIILHBIN OpaHIMay?p.

HactpoiiTe moYTOBBIM KIMEHT TaKUM 00pa3oM, 4TOOBI OH OJIOKHMPOBAN MM TIOMEIIal B OT/IEIbHBINA
KaTaJIOT BCE MOTEHITHAILHO OTTACHBIC BIIOXKECHUSI.

He mone3yiitece nuckamu, auckeramu, ¢ueni-kapTamMu, KOTOpIMH Bbl monb3oBaiuch B
3apaxénHbix [1K, He MpoBepHB NX Ha HAIMYNE BUPYCOB M HE BBUICUUB HX.

He nonnaBaiiTech Ha COMHUTENBHBIE TPEUIOKEHUS B IHTEpHETE: MPOCMOTP MHTEPECHOTO (UiIbMa
WIIN YCTAaHOBKA OECIIaTHON POTpaMMBI U T.11.

Hacrpoiite cBoe anTuBHpycHoe 1O Takum 00pa3oM, 4TOOBI BBHIOIHIOCH PETyIsipoe 0OHOBIICHHE,
KaK MHHUMYM pa3 B HEJEIIO.




Hcnone3yiiTe aBTOPUTETHBIE HMCTOYHUKH WH(POPMAIUU O KOMITBIOTEPHBIX BHPYCAX M IOKHBIX
TpeBOTax».

[Tone3yiiTech mporpaMmMamMu JJisi PE3EpBHOTO KONMUPOBaHUsS JJaHHBIX. Paspaboraiite miaH
BOCCTAHOBJICHHSI CUCTEMBI Ha CIIy4ail BUPYCHOM aTakH.

3ameuanue. B P® oTHOIIEHUS MPOU3BOAUTENCH M paclpocTpaHUTENEH BUPYCOB C OOIIECTBOM
peryaupyroTcs cratbeir 273 YroloBHOTO KOACKca, riacsiiei cienyromee: «Cozoanue npocpamm
onst OBM unu énecenue usmeneHull 8 yce cyuecmayrouue npocpammsl, 3a6e00Mo NPUGOOSUUX K
HEeCaHKYUOHUPOBAHHOMY  YHUUMOJICEHUIO, OJIOKUPOBAHUIO, MOOUuUKayuu Uil KonupoeaHuro
ungopmayuu, napywenuro pabog IBM, cucmem IBM unu ux cemu, a pasno ucnonv3osanue auoo
pacnpocmpanenue maxkux npocpamMm Ui MAWUHHLIX HOCUmMenel ¢ MaKuMu npocpammamu
HAKa3zvieaemcs. auudenuem c8o0600vl Ha cpoxk 00 3-x aem co wmpagom om 200 oo 500
MUHUMATBHBIX PA3MEPOS ONAAmMbl mpyod...». AHAIOTHYHBIE 3aKOHBI IPUHSATHI U B IPYTUX CTPaHAX.

IIOPA/IOK BBIIIOJIHEHHUHA PABOTHI
[TocmoTpuTe, Kakue aHTUBUPYCHBIE TPOrpaMMBbl ycTaHOBIEHBI Ha Bamem [1K.
Otkpoiite mporpammy ESET NOD32 Antivirus u ©3y4uTe OKHO IPOTPaMMBI
3. Tlouuraiite mHpopmanuro Ha BkIaakax: CocrosHue 3amuthl, OOHOBIeHHME, Hactpoiika,
CnyxeOHnble mporpaMMmel, CripaBka v MOACPIKKA.
4. Tlocmotpute Ha Bkiagke HacTpoiika, Bce 7Tu OMNIMM BKJIIOYEHBI: 3aluTa B PEKUME
peaIbHOr0 BpEMEHH, 3allluTa 3JeKTPOHHOM 1MoYThl, 3amura goctyna B MHTepHeT.
5. Bkmiounte Briagky CkanupoBanue [IK. Breibepute BBIOOpOYHOE CKaHMpPOBAHHE.
[IpockanupyiiTe AUCK JIOKaIbHBIN D.
6. Iloka maér ckanupoBaHue, U3ydyuTe coqepkumoe Bkiaaku CiyxeOHble mporpammbl. Kakue
(aiinel OBUTM TOMEIIEHBI HA KapaHTHH?
7. llocne oxOHUYaHUS CKaHUPOBAHUS JIOKATBHOTO JIMCKA MPOCKAHUPYHTE CBOIO JIHCKETY.
PesynbTaThl ckaHUPOBaHUS JUCKA U IUCKETHI 3aIHUILINTE B OTYET.
8. B paznene CripaBouHOI CHCTEMBI MpOTpaMMBbl HalianuTe WHGOPMAIUIO O TOM, Kakue mpu
VPO8Hs ouucmKy TIOAJIEPKUBAET IPOrpaMMa M 3alIUIINTE 3TY HHPOPMAIUIO B OTUET.
9. W3yuute pasnen crpaBku Beedenue 6 unmepghetic nonv3osamels.
10. Uzyuute pazaen cripaBku [Ipedynpescoenuss u y8eOoMIeHUs.
11. B cnyxeOHbIX porpamMMax B [maHupoBIIMKe MOYMTANTE, KaKue 3a7a4d 3aljlaHUPOBaHbI Ha
Onmkaiiiiee Bpemsl U 3alMIIUTE 3Ty UH(POPMAILIUIO B OTYET.
Tpebdosanua Kk omuémy:
3anuiuuTe, rA€ MOTyT OOMTAaTh BUPYCHI.
3anummuTe, Kak BUPYChl MOT'YT NPOHUKHYTH B [1K.
3anummuTe, KaKUe TUTIBI BPEIOHOCHBIX MTporpamMM Bbl u3ydmiim.
3anumuTe pe3yabTaThl BHINOIHEHUS TYHKTA 7.
3anuiuTte MHPOPMAIIHMIO U3 MYHKTA 8 BBHIIIOJHEHUS paOOTHI.
3anumute wHGOpMAIMIO U3 MyHKTa 10 BBIMONTHEHUS 3aaHUsA: O Y€M MOXKET MPEeayHpexaarh
porpaMma IMoJb30BaTes.
3anumute nHGOpMANHIO U3 MyHKTa 11 BRIMOTHEHUS 3a/1aHUs.

DN —

Konmponasnsie gonpocel.

Urto Takoe Bupyc?

Kakwue pazHoBugHoctu BupycoB Bl 3HaeTe?

Kak Bupychl Kj1accupUIMPYIOTCS 110 cpeaie OOUTaHus?

Kak Bupychl K1accu(UIMPYIOTCS IO CTENIEHH BPEAHOTO BO3ACHCTBUA?
Kaxne Buzbl Bpe1OHOCHBIX ITporpamm Bel 3Haere?

Kak Bupycsl mackupyrorcs?

Korma oGHapyxuiau nepBwiid BUpyC?

Kak Bb1 mtymaere, 3aueM n300peTaroT BUPYCHI?

Kakwue neiicTBrst MOTYT BBINOJHSITH aHTUBUPYCHBIE MPOTPaMMBbI?
Kakue Tpu 3a1auu 10JKHA BBIIOIHATH aHTUBUPYCHAs IIporpamma?
Kaxk obecrieunTts 6€301acHOCTh CBOCH HHGOpMAIIH?



IlepeyeHb pekOMeHayeMbIX Y4eOHbIX U3AHUI, JJIEKTPOHHBIX PECYPCOB, 10MOJTHUTEIbHOM
JUTEPaTypbl

OcHoBHas iMTEpaTypa:

1. Makcumog, H. B. Texuunueckue cpeactsa nndopmaruzanuu : yaeonuk / H.B. Makcumog,
T.JI. [Mapteika, U.W. Tlonos. — 4-e u3x., nepepad. u gomn. — M. : DOPYM : UHOPA-M,
2019. — 608 c. — (IIpodeccuonanbuoe obpazosanue). - ISBN 978-5-91134-763-5. -
Tekcer : anextponnsiid. - URL: https://znanium.com/catalog/product/1033885 — Pexxum
nocrtyna: o noanucke. Jlorosop Ne 5669 ot 10.01.2022 r.

JlonmoJIHNTeIbHAS JIUTEpaTypa:

1. 1.Tampnepun, M. B. DnexktponHas TexHuka : yueoHuk / M.B. l'anbnepun. — 2-e uzn.,
ucnp. u gon. — Mocksa : UHOPA-M, 2021. — 352 ¢. — (Cpennee npodeccrnoHaibHOE
oOpazoBanue). - ISBN 978-5-16-015415-2. - Tekcr : anextponHsii. - URL:
https://znanium.com/catalog/product/1150312 — Pexum goctyna: mo noamnucke. Jlorosop
Ne 5669 ot 10.01.2022 r.

HNHTepHeT-pecypcebl:

1. http://www.intuit.ru/department/hardware/mpbasics/
2. http://www.intuit.ru/department/hardware/archhard2/
3. http://www.intuit.ru/department/hardware/comparch/

Poccuiickue KypHaibl:
1 TlpuxiagHas vHQOpMaTHKa: HAYYHO-IIPAKTHUECKUN KypHall.- D0C YHUBepcuTeTCKas

6ubnuoreka
2 KomnoneHTs! 1 TexHONIOTHH. - D0C YHUBepcuTeTcKas oubinoreka

3 Mup IIK. - 96C YHuBepcuterckas 6ubnuoreka



