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NoHWXaeM TemMnepaTypy CUMCTeMHOro 6/70Ka

Temnepatypa feTanei 1 y3n10B — OAHA M3 BAXKHbIX XapaKTEPUCTUK CUC-
TeMHOro 6/10Ka, M BpEMEHa, KOraa MOXHO OblI0 HE 3aAyMblBaTbCs Haf
TEeM, YTO KOMMbIOTEP HAAO0 elle M OXNAXAATb, AABHO NpoWK. XoTA elwe
NeT WeCTb UM CeMb Ha3aj MHOTMEe BOCMPUHUMANKU CUCTEMY OXNAXKAEHUA
Mo NPUHLMNY «AKLb Obl KPYTUACA BEHTUAATOP GOKA NUTAHUAY, U UX ab-
COJIOTHO He Becnokounu Hu paboyas TeMnepatypa NpoLeccopa, H1 ypo-
BEHb LUYM3, CO34aBAEMbIii CUCTEMOW OXNAXAeHUA.

0 Mepe pocTa Npou3BOAMUTENb-

HOCTW KOMMbIOTEPOB CTaNU pas-

BMBATLCA W TexHonornu obecne-

YeHUs AN HUX HOPMasbHBbIX
pabounx pexumos. Tenepb 60bUNHCTBO
YMMCETOB FOPAO KHOCAT» Ha cebe pasHble
BEHTUAATOPbI U PaAMaTopsbl, U NOAOGHbIE CUC-
TEMbl OXJIAKAEHUA KOMMbIOTEPA ABASAIOTCA
TaKOM e HeOTbEeMJIEMOW YaCTblo, KaK U Jlo-
6as gpyras pabodas nogcucrema.

B nepBylo oyepeab CPU
[Toxxany#, ToNbKO HaynHas ¢ 3psbl 486-X, Npo-
M3BOLUTENN CTANU BCEPbE3 3ayMblBATbCA HAA
TeM, YTo npoueccop Gbl10 Gbl HEMIOX0 0X/a-
auTb. CHayana mcnonb3oBanca NpocTenumnii
BapMaHT: CBEpPXY Ha NpoLeccop ycTaHaBNUBa-
Nacb paauaTopHas peleTka, MMeBlas, Kak

NMOHMUMKATDH!

npasuno, uronsyatyto dopmy. OHa oTBOAMNA
Tenno, TeMnepaTtypa nafana, 1 HUKaKoro wyma
He fo6asnsanoch. lnlocom Takoro peweHus
Obl10 TO, YTO LEHa KOMMbloTepa noche ycta-
HOBKM Nof06HON CUCTEMbI OXNAXAEHUSA YyBE-
JIMYMBANACH BCErO Ha ThICAYHbIE 0NN OT €ro
obuweit ctoumoctu. Mpasga, 0T Nofo6HOI Tex-
HONOTMW OYeHb BBICTPO MPUILNOCH 0TKA3aTbCA
BBMAY TOTO, YTO CO BPEMEHEM YacTOTbl PaboTl
KPWUCTaNNoB poc/u, a TEXHOJOrMYECKMii npo-
LiecC UX U3roTOBNEHNA OCTABaNCA HEU3MEH-
HbiM. Kak cneacteue, pe3ko Bo3pactanu v pa-
604ne TemnepaTypbl NPOLLECCOPOB, ANA

KOTOpPbIX OAHOM PaAMaToOpHOM peweTkn Gbiio
yike mano. TpeboBanoch YTo-To ewye.

A KakK oxnaxpatb?

Kak n3BecTHO, OXNafnTh ropayvylo MeTananye-
CKyto popMy MOXHO HECKONBKMMM Ccnocobamy,
HanpuMep Npu NOMOLLM BO3AyXa Unu Bofbl. B
nepBOM C/ly4ae — Mpu NOMOLY BEHTUAATOPA,
CO3Jal0LEero HanpaB/eHHbI MOTOK BO3AYXa,
npu 3TOM, YeMm GbICTPee KpyTATCS ero onacTy,
TeMm 3cheKTUBHEN oxnaxaeHune. Bo BTopom
c/yyae B KaYeCTBE PafMaTOPHOIA peLleTku
[OJMKHA BbICTYNaTh METANINYECKAs eMKOCT,
HanosHeHHas BOAOIA. 3Ta EMKOCTb COeiUHAET-
€A C KOMMPeCCOpoM W pe3epByapoM Mpu NoMo-
Wy cneymanbHbIX WTyyepos. MpuHumun paboTsl
NpoCT: XON04HAs BOfA U3 pe3epByapa NocTy-
naeT Yepes KOMNPECCOP B PaaMaTop, TaM OHa

NorNoLWAET TENNO U NOJ LABNEHUEM NOCTOSAH-
HO paboTaloLLero KOMNpeccopa yXoAuT B Apy-
roit pafuaTop, pacnonoXeHHbI 00bIYHO Ha
pesepByape, e 1 0CTbIBAET. 3aTeM OXNaX-
JEeHHas BoAa nonajaet B pe3epayap, U Hauu-
HaeTCs HOBbIN LK. YPOBEHb WyMa B 3TOM
Cyyae, KOHEYHO, MeHblUE, HO TpebyeTcs pe-
3epByap 3HauuTenbHoro o6bema ans obecne-
YeHUs HOPMaNbHOTO PYHKLMOHUPOBAHUSA CUC-
TeMbl, ia ¥ CO BPEMEHEM Ha MeTannyeckux
JeTansx nosBAAETCA HEXeNaTeNbHblil HaneT.
Ectb TpeTuit cnocob, camblit 3K30TUYE-
CKWi1, — UCNONb30BaHME B KAYeCTBE OXJa-
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HARDWARE

oxnaxpgeHune MK:

Teopunda MU NpaKTUKa

< Tlocne yctaHOBKM oxnapguTte-
na HDD BHewHU BUA Kop-
nyca CWIbHO NOPTUTCH

AuTens xuakoro azota. Haxopawmiica nog
0ONbWMM AABNEHNEM, OH NOfJAETCA B pagma-
TOp, 0obecreunBasn oxnaxpeHne CBA3KN «pa-
Avatop-npoueccop». Takasa cuctema oxnax-
LeHUs cnpaBuTCs ¢ Nto6oi Temneparypoil, u
COBpEMEeHHas TeXHON0r1s Npon3BOACTBA
MUKPOYNUMOB ANA KOMNbIOTEPA AaXe He B CO-
CTOAHMK ee «3arpy3uTb». HepocTatok xe Ta-
KOro peleHuns B TOM, YTO Li€Ha CIULWKOM Bbl-
coka.

dBonwouusa Kynepos

Mpou3BoANUTENN KOMNbIOTEPHOTO 060pPYA0Ba-
HUA OCTAHOBUJIUCb HA NEPBOM BapuaHTe U Ha-
Yaau BbINYCKaTh, a 3aT€M COBEPLIEHCTBOBATb
amoccbeprle CUCTEMbI OXNaXaeHus. Ho unx
paboTa, Kak NpPaBUIO, OCYLECTBAAETCA NPy
0YeHb GOMbLWINX NUHENHbBIX CKOPOCTAX Bpalle-
HUS, U YPOBEHb WYMa, U3[aBaeMblit NOLOGHbI-
MU YCTPOWCTBaMM, [OCTATOYHO BbICOK. [oayac
OH nepexoauT rpaHuuy aonycTuMoro. npO-
6nema 6bina €le 1N B TOM, YTO BEHTUNATOPLI
Ha NepBbIX NOpax NPOU3BOANNUCH TEMU Ke
hmpmamu, KOTopble BbIMyCKanu NpoLeccopbl.

A nockonbKy 0CHOBHOW 3aaayeit N1to6oil Kom-
NnaHun apnaeTca MMHUMKU3aLUKUA LeHbl Ha CBOU

NPOAYKTHI, 3TV U3[ENUA OHU CTapanuch Ae-
naTb MAaKCUManbHoO fieleBbiMn. PoTopbl nep-
BbIX BEHTUNATOPOB MOABELNBANM HA MOALINN-
HUKaX CKOMbXXEHMWSA, 4TO TONBKO ycyry6nsano
LYMOBbIE XapaKTEPUCTUKMN KOHEYHOTO Npo-
LyKTa.

CuTyaums Hayana MEHATLCA C NPUXOLOM
CTOPOHHMX (UPM, 3aHUMAlOWNXCA Npobnema-
TUKOI OXNaXAEHUA COBPEMEHHbIX KOMMblOTe-
pos. MepBbiM fenom Gbina U3MEHeHa nofBec-
Ka poTOpoB BEHTUNATOPOB. BMecTo ofHOrO
NOAWMNHMKA CTanu UCNONb30BaTh ABa, Npu-
YeM He CKONIbXEHMS, KaK paHblue, a KayeHus.
I70 N03BONANO YMEHBIWUTL YPOBEHb LWYMaA NPU
OfMHAKOBbIX YACTOTax BpalLeHus, a TakkKe
“MeTb BONbLIKIA 3anac N0 yBEAUYEHUIO YACTO-
Tbl. BbIaB MakCMMyM BO3MOXHOIO U3 KOHCT-
PYKLWK CaMOro BEHTUNATOPA, Pa3paboTyuku
o6patunu cBOi B30p Ha U3MeHeHWe hopMbl
paauartopa. bbina noctasneHa Lenb — noTok
BO3/lyXa JO/KEH ObITb TYpOYNEHTHBIM, A He
namuHapHbiM. Toraa npu oAMHAKOBbIX YacTo-

Y10 ele MOXKET NOBAUATL Ha Temnepatypy?

Bocnonb3yiTecb TepMONacToi

Kak “3BecTHO, MOBEPXHOCTb paauMaTopa 3aya-
CTyl0 HepoBHasi W, criejoBaTeNbHO, NpuUieraet
K BEPXHEN KpbllLKe npoL,eccopa He MosHo-
CTbto. B pesynbrate KoadpuumeHT Tennonepe-
[layM Ha y4acTKe «HWXKHAS rpaHuua paguato-
pa — BepxHsAa rpaHuLa npoLeccopa» CHUXKa-
eTcs, U TemnepaTtypa pacTeT. [Ans Toro 4To6bl
3TOro He A0MNyCTUTb, TPEBYETCH UCMONb30BaTh
TEPMONAcTy, UK «KOMMayHA». ATO BELWECTBO C
04YeHb HW3KWM TEPMOCONPOTUBIEHMEM. [pn
HaHeceHWn nacTbl Ha 06e MOBEPXHOCTU MPO-
WUCXOIWUT UX BblpaBHMBaHWe. CrefoBaTenbHo,
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KoabduuMeHT Tennonepeaayn 6yaeT Bbile, U
Ha paguatop 6yaeTt nepeaaBaTbes 6onblias
Temnepartypa. TepMonacTty Npon3BoAsAT Kak
oTeyecTBeHHble npousBoanTenu (KMT-8, An-
Cun), Tak U nHoctpaHHble (Coolermaster,
ArcticSilver). Kak npaBunio, 4em LOPOXe CTOUT
TepmonacTa, TeM Jly4llMMU CBOWCTBAMM OHa
obnapaet. Ecnm Tio6ukK KIT-8 MoxxHO cBO60OA-
HO KynuTb 3a 10-15 py6., To ArcticSilver-3
TpyAHO HanTu aaxke 3a 300 py6. A Beab X0po-
lwas TepMonacTta cnocobHa yMeHbLWNUTb pabo-
yyto TemnepaTtypy Ha 2—3°C.

Tax BpalleHUs BEHTUAATOPOB MOXHO AOCTUYb
6onbleit 3hHEKTUBHOCTH BO3LENCTBUSA HA
paguatop. Ho 370 66110 BO3MOXKHO TONLKO
Mpu NPUHLMNNANILHOM U3MEHEHUN KOHCTPYK-
LK1 oxnaguTens.

Ha cerofHswWwHMit feHb pa3paboTaHo MHO-
eCTBO BapuaHToB (hOpM paamMaTopos, Aa U
maTtepuan, U3 KoTOpPOro OHW NPOU3BOJATCS,
n3meHuncs. Hambonee pacnpocTpaHeHHbIMM
ABNAIOTCA PafMaTopsbl B BuAe TypbUHBI C ycTa-
HOBJIEHHbIMU BHYTPU BEHTUAATOPAMU, TM6O B
BUJE MAaCCMBHOW MeTaNINyecKom KOHCTPYK-
LMK C TOHKMMKU pebpamu. B nepsom cnyyae
OCHOBaHWe pajuaTopa HarpeBaeTcs U nepe-
JaeT Tensio pebpam, KOTopble OXNAXAAIOTCSA
OAHWM WAW ABYMS BEHTUNATOPAMMU C 0CO6O
¢dopmoit nonacteit. Bo BTopoM — Becb NOTOK
NPOXOAMT CKBO3b PafMaTop, OX0AA 1O OCHO-
BaHWA, U PacXofuTCA B iBe CTOpoHbl. 06a Ba-
puaHTa xopouww no-csoemy. Kynep, noctpoen-
Hblll N0 NepBoii cxeMe, 061aJaeT CONUAHBIM
BO3AYLIHbLIM MOTOKOM, HO U LIYM, CO3[jaBae-
MbI UM, Bblwe. BTopas cxema, Kak npaBuno,
TpebyeT Gonblue MeCTa, HO U [LOMYCKAeT ycTa-
HOBKY 6ONbLIMX BEHTUNATOPOB, KOTOPbIE CMO-
COGHbI Pa3BUTL TPpebyeMblit NOTOK NPU Manoil
CKOpOCTU BpaLleHus n obecneynts bonee
HU3KWI1 ypOBEHb WYMa.

He Bce TaK npocro,

KaK XoTenocb Obl

CylwecTByeT ele 0AHa npobnema npu ycra-
HOBKE KyNiepa: COBPeMEeHHble MPOoLEeccopsl,
Takue Kak Pentium III unu Athlon, umetot He-
06bI4HYI0 OPMY — YaCTb NPOLLECCOPA BbIHE-
CeHa M3 KepaMuyecKoro Kopnyca Hapyxy.
Mpwn ycTaHOBKe Kynepa 04YeHb JIErKO YyTb-4yTb
nepekoCuUTb PaanaTop v NOBPeAnTb NoBepX-
HOCTb npolieccopa. EctecTBeHHO, nocne 3Toro
OH BbIiiAeT 13 cTpos. W ecan npoueccopsl
AMD 3awuueHbl cneymanbHbIMU Pe3UHOBLIMU
npoknagkamu, To Ha npoueccopax Intel ux
HeT. Y10 e penatb? CywecTBytoT cneymnans-
Hble YCTPOMCTBA, KOTOPble Ha3blBATCA WM.
Het, 3T0 He WWPOTHO-UMNYNbCHbIE MOAYNSA-
TOPbI, KaK MOXXET NOKA3aTbCs U3 Ha3BaHUs.
3T0 NpoKNafKHM, KOTopble YCTaHABNMBAKOTCA Ha
NpoLeccop 1 BbIpaBHUBAKOT BbICOTY A0 OfMHA-
KOBOWI BENIMUYUHBI.

[ins obecneyeHus HopmanbHoit paboTsl co-
BPEMEHHbIX KOMMbIOTEPOB TPeOyeTCcs He ToMb-
KO Ha/MyMe MOLLHOTO Kynepa M Xopolleil Tep-
monactsl. Ecnv Temnepatypa okpyxatolero
B0O3Jyxa B Kopnyce GyaeT A0CTaTOYHO BenKa
(cBbiwe 40°C), To achdeKT OT MCNONb30BaHUSA
CaMoMN NPOABMHYTON CUCTEMbI OXNAXKAEHMA
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NoHWXaeM TeMnepaTypy CUMCTeMHOro 6/70Ka

A OﬂepaTMBHaﬂ namMmsaTb, 060py,qOBaHHaﬂ «MOAHbIMW» paguaTopamMu A BHewHuh BMA BUAE€OKapTbl C YCTAHOBJIEHHbIM Crystal-

ot ThermalTake

npoueccopa 6yaeT HesHauuTeNbHbIM. [leno B
TOM, 4TO NOMMMO NpoLeccopa 6oNbLIoe Tenao
BbIAENSAIOT elle KaK MUHUMYM HECKONbKO 3/1e-
MeHTOB. CoBpemMeHHble BUAEOAKCenepaTopsl,
0cobeHHo Ha 6a3e GPU, nnu GoicTpble xecT-
KWe [UCKM 3 CYUTAHHBIE MUHYTbI HarpeBaloT
NPOCTPAHCTBO, U BEHTUAATOP O10Ka NUTaHMUA
OKa3blBAaeTCA He B COCTOSHUM OTKayaTb rops-
4Yni BO3LYX.

HauyHem ¢ Kopnyca

CnepoBarensHo, ec YCTaHOBUTL elle fBa
BEHTUIATOPA BHYTPU KOpMyca, KOTopble GyayT
3a0upaTb X0N0AHbIN BO34YX Yepe3 nepesHioio
naHesb CUCTEMHOTO 6/10Ka U BbITOHATL rOpsi-
Yl yepes 3afHI0I0 CTEHKY, paboyas Temne-
patypa MoxeT ynacTb Ha 8—10°C. Kpome Toro,
B C/lyyae YCTAHOBKM KOPMYCHOTO BEHTUAATOPA
cnepenM «Ha BAyB» KOpryc nepecTaHeT 6biTb
«nblNecbopHUKoM». [TOTOKOM BO3AyXa NOAHU-
MaeTCcsA Mbljib, HAXOAALAACA HA [HE KOPNyCa, a
LpYroii NoToK BO34yXa, CO3[1aBaeMblii BEHTU-
NIATOPaMK, YCTAaHOBNEHHbIMU Ha 3afHEN CTeH-
Ke, BbITAJIKUBAET €€ HapyKy.

KoHeyHo, yem 60blue BEHTUASTOPOB, TEM
BbillEe YPOBEHb WyMa. Mo3ToMy cneayet noa-
G1paTth KOPNYyCHbIE BEHTUAATOPbI CTONb e
TIWATENbHO, KaK BEHTUNATOPbI ANS LEHTpaNb-
Horo npoueccopa. [,ocTaTo4YHbIM MOTOKOM
A5 KOPNYCHOTO BEHTUNATOPA ABAAETCSA
30-35 CFM. CFM — pocnoBHo — Kybuyec-
Knit hyT B MUHYTY, TO €CTb 3HAYEHUE, XapaK-
Tepu3yioliee, Kakoi 06beM BO3LyXa BEHTH-
NISATOP NPOTrOHsAET 33 efUHULY BpeMeHU. HYem
BbILUE 3Ta BEIMYMHA, TEM BbILIE YPOBEHb LIY-
Ma, U, cnefoBatenbHo, ana ysennyenns CFM
TpebyeTtcs BeHTUAATOP 16O Gonbliero pas-
Mepa, 1M60 paboTatowunii npu bonbweit Yac-
ToTe BpaleHus. Kpome Toro, cnegyer yyects,
4TO KOPMYCHbIE BEHTUAATOPbI KPENATCA UK
Ha 3alienku, UK Ha camopessl. B nepeom

Orb BHywaeT yBa)keHue

c/yyae Kopnyc BEHTUNATOPA YCTaHABAMBAeT-  MO3BONAIOWMMU KpenuTb Kynep. Ecnu Bam He
cs ¢ HeGonbWwnM nepekocoM. Korna BeHTUNA-  NOBE3/0, U OTBEPCTUI HET, He OTYanBanTech
TOP OTK/IOYEH, 3TO HE3AMETHO, OfJHAKO Mpu — PafMaTop MOXHO MPUKNEUTb Ha Cneuu-
nofaye HanpseHus obpasyercs NodT, 4To aNbHYI0 NIEHTY, KOTOpas NOCTABAAETCS B KOM-
CnocobCTBYET YBENUYEHMIO WYMA. YTOObI nneKTe C HOBbIMU Kynepamu. TeHAEHLUY Ky-
3TOro M3bexartb, Hao NOCTaBUTL MEXAY KOp-  NIePOCTPOEHMSA 3[eCh TaKUe XKe, KaK U AN
nycoMm W BEHTUNATOPOM pe3uHoBble fiemndu-  kynepos CPU, To ecTb nyywwmne obpasLbl 060-
pylolye Npoknaaku. MoxXHo B3ATb yiKe roTo-  pyAoBaHbl MeHbIM pagnatopom B Gopme

Bble, HaNnpumep BOJOMNPOBOAHbIE, UK TYPOMHBI U MOLLHBIM BEHTUIATOPOM Ha NOA-
M3rOTOBUTb UX CAMOMY U3 0OBIYHOTO KaHLe- WUMHUKAX KayeHus.
NAPCKOTro NacTuka. Yem oHW ToALE, TEM HU- Kpome Bupgeonpoueccopa B npouecce Ha-
e Bubpauus. rpeBa OKpyatolwen cpeabl y4acTByeT 1 one-
paTMBHas NamaTb BUAEOKapThl. [10CKONbKY
Yem mowHee BUaeoOKapTa, LA yBeNMYeHUsA NPON3BOAUTENLHOCTHN BU-
TeM GoJiblle OHa rpeertcs JeoKapTbl TpebyeTcs yBesnyeHue 4acToTbl
BopoTbcs ¢ HarpeBOM BMAEOKAPTHI MOXHO BUAEONaAMATH, a AN YBEINYEHUSA YAaCTOTbl —
HeCcKoNbKMMK NyTaAMU. [TepBbIii N3 HUX — 3a-  NOBbIWEHME HaNpAXeHWs NUTaHuA, TO Npo-
MeHa WTATHOM cucTembl oxnaxgeHus. Kak MCXOLUT YBEIMYEHe MOLLHOCTH, KOTOpas
npasuio, NPpoU3BOAUTENN YCTaHaBANBAIOT paccenBaeTcs Ha MOBEPXHOCTU YUMOB, yBe-
04YeHb CKPOMHbBIN PafMaTtop C ManeHbKUM ANYMBAA TEM CaMbIM UX Temnepatypy. Ans
BEHTUNATOPOM. ITUM 0COOEHHO «yBNEKaeT- YMeHbLIEeHNUA Harpesa NamAaTU cnepyert ycra-
cax» ATI. Hapo akkypaTHO CHATb Kynep, He HOBUTL CneLunanbHblie paanaTopsl, MMeoLue
nospeaus Ynn. bonbwmnHCTBO BUAeONNAT dopMmy wokonaaku. [lBe Takue nnacTUHKK
060pyf0BaHbI CeuuanbHbIMU OTBEPCTUSMY, MOKPbIBAIOT BCIO ONEPATUBHYIO NamATb BU-  »
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» [eO0KapTbl N CYWEeCTBEHHO yNy4LlWatoT OXnax-

AEeHWe nnarsbl.

Y nopo6HO KOHCTpYKLUK (GoNbLLOi Kynep
+ pagmatopbl Ha NamMATb) KPOMe MIOXOM Wy-
MOBOIi XapaKTEPUCTUKU eCTb ellye OfHa He-
NpUATHas 0COGEHHOCTb — KyNep Ha BUAEO-
KapTe nepekpbiBaet cocearuit ¢ AGP cnot PCI,
M ero 1Cnosb30BaHWe CTAHOBUTCS HEBO3MOX-
HbiM. TpaBfaa, Ha 3a[HI0I0 CTEHKY Kopnyca
MOXHO YCTAHOBUTb BEHTUAATOP, KOTOPbIN Oy-
€T 0TCacklBaTb BO3AYX OT BUAEOKAPTHI U Bbi-
TOHSATb €ro HapyXy. Takas KOHCTPYKLMSA cylye-
CTBEHHO Y/YYLWNT TEMNEPATYPHBINA PEXUM B
Kopnyce.

A Belb €CTb elje onepartuBHas
namMsaTb Ha MaTepuHCKOW naare!
Mo cytv fena, BCe BbllWECKa3aHHOe Npo na-
MSATb Ha BUAEOKAPTE OTHOCUTCS U K 0ObIYHOM
RAM-namaTy, HaxoaAwWwencs Ha MaTepuHCKOM
nnare nto6oro KomneloTepa. Ceityac Ha pbiHKe
LOCTYMHbI 1Ba TUMA YCTPOWCTB: AN NAaCCUBHO-

Y10 M KaK Mbl oxnaxpanu

oxnaxpgeHune MK:

Teopua u

npaKTHUKa

Mocne ycrtaHoB- >
Ku System Blo-
wer u Crystal-
Orb okasbiBa-
l0TCA He y aen
Tpu cnota PCI

ro 1 akTMBHOrO oxnaxpjeHns. OHn npakTuyec-
KW MAEHTUYHbI W NpefcTaBnsioT coboi ABa
MeTannyecKux pafmnatopa, Kotopele npukne-
MBAIOTCA K YNaM NaMATU NPU NOMOLUN Kneit-
Kol neHTbl. 0TIMYMe COCTOUT NN B TOM, YTO
BO BTOPOM C/lyyae ucnonbsyetcs 40 MM BeH-
TUNATOP, YCTaHABANBAEMbIN CBEPXY.

OnucaHue TeCcToBOro CcTeHja

[ins npoBeAeHus TecTa Mbl NMOMb30BaINCh
cnegylowmnm o6opyLoBaHUeM: MaTeprUHCKas
nnata Gigabyte GA-7VRXP, BIOS ot
02/25/2002, npoueccop AMD Athlon XP
2000+ (1667 MILu), onepaTtMBHasa namsatb —
aBa moaynss DDR SDRAM Kingston 256
M6ant PC2100 (CAS=2.5), }K€CTKUN JUCK —
Maxtor 5TO30H3 7200 06./MuWH., BUAEOKapTa
Asustek GeForce 2 MX400 32 M6air,
CDROM Asustek S-500, 3BykoBasi Kapta Cre-
tative SoundBlaster Live! 5.1, koHTponnep
Promise Ultralx2. Bce 310 6b110 YKOMMNIEKTO-
BaHo B Kopnyc Inwin Q-500 n pa6otano noa
yripaBieHWeM onepaunoHHon cuctemol Micro-
soft Windows Millenium Edition (ME).

B TecTe npuHUManu yyactve cnegylowme cuc-
TEMbI OXJTAXKAEHWSA: CUCTEMA yaaNeHUs rops-
yero Bo3gyxa System Blower (SB-A), Ha6op
OXnaXAeHUs }KecTKoro amcka Ultimate Hard
Disk Cooler (UHDC), BEHTUASTOPbI 415 KOpny-
ca ThermalTake TT-8025A-2B, BeHTMNATOP
ans Buaeokaptbl ThermalTake CrystalOrb, Ha-
60pbl OX/TAaXKAEHMSA ONepaTMBHON NaMaTu
ThermalTake A1092, ThermalTake Active DDR
Heat Spreader (A1165).

[na npoBeAeHns U3MepeHU Mbl MOb30Ba-
JICb HECKONIbKMMU cpeacTBamu. Bo-nepBbix,
BCTPOEHHbIMW JaTYMKaMU Ha MaTEPUHCKOWM
nnarte v Bugeokaprte. OCHOBbIBAsACh Ha WX MNo-
Ka3aHMsX, Mbl pacCyUTbiBaaU NPOLLEHTHOE OT-
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HOLlWeHWe, oTobparkeHHoe B Tabnuue. Bo-BTO-
pbIX, AN USMEPEHUS TeMnepaTypbl Ha YCTPOW-
cTBax, He 060pyAOBaHHbIX AaTYMKaMKU TEPMO-
KOHTPOAS, 6bi1 UCMONb30BaH MHMPaKPaCHbIV
TepMoMeTp Moaenn 8861. 310 yCTPOMCTBO
paboTaet cneaylowmm 06pa3om: OHO MU3ny4va-
€T NATHO CBeTa B MHPPaKpPaCcHOM JuMana3oHe
M MO OTKJIOHEHMIO NlyYel PacCyUTbiBAET TeM-
nepaTtypy NoBEPXHOCTU, HA KOTOPYIO 3TO MAT-
HO monasno. 3ToT TepMOMETP CNoco6eH NPOBO-
[OUTb U3MEpPEeHUs TeMnepaTyp o6bIx MOBEPX-
HocTen B AnanasoHe oT —20 go +450° C.
[pn6op CYMTLIBAET NOKA3aHUSA U MOXKET On-
peaenuTb MakcMmanbHoe, MUHUMalbHOE,
cpefHee WM TeKyllee 3Ha4YeHusl, a TakKe no-
KasaTb pa3HuLy Temnepatyp. lNpu TectupoBa-
HUM Mbl 6pasM MaKCMManbHOE 3Ha4YeHue TeM-
nepatypbl.

M3mepeHns NpoBOAUAUCH CneayloummM 06-
pa3oM: 4TOo6bl «Pa30rpeTb» KOMMbIOTEP B J0-
CTaTO4YHO TEnJion KoOMHaTe (cpeaHas Temnepa-
Typa — 27°C), Mbl 3anycKanu AeMOHCTpaLu-
OHHyl0 Bepcuto urpbl Return To Castle Wolfen-
stain. Bce 3amepbl NpoBOAMANCH NOche gecs-
TUMUHYTHON WUrpbl Ha MHTEpPHET-cepBepe. Bo
BPeM$I TECTUPOBAHUA BCE CTEHKM Kopryca
6bln 3aKpbIThl. [ocne NPoOXoXAeHUs TecTa C
OYepeaHOV CUCTEMOW OXJTaXAEHUS, KOMMbIO-
Tep «OCTbiBa/» B pexume idle Ha NpoTseHUn
10 MUHYT.

HecTkuin guckK

Ewe ofHWM yCTPOWCTBOM, CUIbHO HarpeBalo-
WMUM BO3ZyX, ABNAETCA XECTKMil auck. Paboyas
TemnepaTtypa COBPEMEHHbIX KECTKUX AUCKOB
cocTaBnset nopsagka 45°C. Mpu npogonxu-
TeNbHOM paboTe KECTKMIA ANCK HarpeBaeT He
TO/IbKO BO3AYX BOKPYr CE6S, HO U CTEHKU KOp-
nyca. «0xnaguTby» Mbll MOXHO, YCTaHOBUB Xe-
CTKMIt AWCK B CneLuanbHoe yCTpoicTBo, BCTpe-
yatoleecs nop HassaHuem Ultimate Hard Disk
Cooler. OHo npepcTaBnser coboi canasku, Ha
KOTOpble NOJBELIMBAETCS XKECTKUIA ANUCK, A
CBEpXY KPenuTcs MacCUBHbIN pafuaTop, 0TBO-
AAWMIA Tenao oT MexaHuyeckoi yactu HDD.
Cnepeny e yctaHoBneHbl ABA 40 MM BEHTUAA-
TOpa, KOTopble 06/lyBaIOT BCIO KOHCTPYKLMIO.

lopsiuni ceBepHbIM MOCT
MNocnefHss «ropsiyas TOUKa» KoMMnblTEPA —
CEBEPHbI MOCT MaTepUHCKOM natsl. Emy
npuxoauTca 06pabatbiBaTh CONUAHbIE 0O6BEMBI
uHbOpMaLmK, 1 npu paboTe OH BbigenseT
6oMblioe KONMYecTso Tensia. bonbuwnHcTeo
NPOWU3BOAMUTENEN MAaTEPUHCKNX MAAT yCTaHaB-
JINBAIOT TONBKO CabeHbKUi pagmarop, u, Kak
NOKa3blBAeT NPaKTHKA, TAKOr0 OXNaXAeH!s
SIBHO He xBaTaeT. B aTom cnyyae cneayer ak-
KYpaTHO CHATb PafMatop W YCTaHOBUTb TaKOiA
e Kynep, Kak 1 Ha Bugeokapty. Ero Toxe
MOXHO 3aKpenuTb 1M60 Ha 3awenku, 1mbo Ha
KNelKyto NeHTY, BCe 3aBUCUT OT Ain3aiiHa Ma-
TEPUHCKOM nnatsl.

or TEOpPUU K NMpPaKTUuKe

YTo6bl HE OrpaHNYNBATLCA TEOPETUYECKUMU
Pa3MblWAEHUAMU, Mbl PEWWAN NPOBECTU TeCT
BCEBO3MOXHBIX YCTPOMCTB 11 OXAKAEHUA
KomnbloTepa. KoHKpeTHble undpbl U pesynb-
TaTbl cMoTpUTe B Tabauue. Okasanocs, 4to
HaTU KOMNPOMMCC MO OXNAXKAEHUIO CIIOXKHO,

HO MOXHO. ,D.EJ'IO B TOM, 4TO €CNN «HannyKatb» »



» CUCTEMHbI 610K BCEBO3MOXHbBIMU BEHTUASA-

TOpaMu MO MaKCMMyMy, TO YPOBEHb LyMa, CO-
3[1aBaeMblii UMW, NPEBOCXOAUT BCE MbICAUMbIE
1 HEMbICIUMblE NPefensl.

MepBbiM A€10M Mbl NOLKAKYNUAN OLUH BEH-
TUNATOP LA KOPNYCa, NpeAHA3HAYEHHbIA Ans
BblAYBaHMA ropsyero Bo3ayxa. Kak npasuno,
Ha 6ONbLWIMHCTBE KOPMYCOB OTBEPCTUE ANS
KpenieHus 3TOro BEHTUIATOPA PacrosioXeHo
uyThb HUKe 610K NUTAHKUA U cnocobCTByeT
OXNAX[EeHMNI0 NPOLLEeCCcopa, a TaKxkKe BCero, YTo
HaxoauTcs pagoMm. Pe3ynbtat onpasgan Hawm
OXMJAHUA: HECMOTPS Ha TO, YTO Temnepartypa
BO3/lyXa, BbIXOAsALLEro U3 6710Ka NuUTaHKS, oc-
Tasacb Ha NPEeXHeM ypoBHE, MOKa3aHWA Jar-
4YMKOB MpoLLeccopa U MaTepUHCKOI nnarbl
cHu3unaco Ha 3°C, a BugeokapTel — Ha 2°C.
To eCTb B NPOLEHTHOM OTHOLIEHUN MOAKN0Ye-
HWe OJHOTO BEHTUNATOPA YNYYLWKUIO0 CUTYa-
LMIo C TemnepaTypon B Lenom Ha 5,6%.

3atem Obl NOAKIIOYEH BTOPON BEHTUAS-
TOp TaKoro xe npegHasHayeHus. Mockonbky
B HalleM Kopnyce MOXHO YCTaHOBUTb fiBa A0-
NONHUTENbHbIX BEHTUAATOPA «HA BbIAYBY, Obl-
710 pelleHo nonpo6oBaTh M TaKoi BapuaHT,
XOTS TEOPETUYECKM OH HE JOMKeH Obin Kap-
AMHANbHO W3MEHUTb CUTYaLMIO, TaK KaK 3TOT
BEHTUNATOP PAcnoOXeH NOJ CaMoii BepxXHen
KPbILWKOI KOpryca u cnocobeH 0TBOAMUTL Ten-
N0 MW b OT TaKMX ycTpoincTs, kKak CD-npusog
unn Mobile Rack. [leiictButenbHo, pesynbra-
Tbl NOATBEPAMUAN, YTO TEMNEPATYpPa, N0 NoKa-
3aHUAM AaTyMKa npoLeccopa ¥ MaTepuHCKOM
nnarel, ynana, Ho B 06LEM NPOLEHTHOM COOT-
HOLWEHMUM pa3HMLLA COCTaBWNA BCETO NNLLb
2%. Temnepatypa BO3AYLWHOro NOTOKa, UAY-
wero ¢ 6710Ka NUTaHuUs, cHU3MNach Ha 1°C.
YpoBeHb LyMa Npu 3TOM OCTaBanCa Ha Hop-
MaNbHOM YPOBHe.

Cnepytowmm 3Tanom Halwero TeCTUPOBAHUA
CTaNo NOLK/OYEHNEe BEHTUNATOPA Ha BAYB
BO3yXa B kopnyc. Kpome Toro, 4to Takou
€nocob ycTaHOBKM CHUXAeT 06Lyio TeMnepa-
TYpY KOPMyca, OH elle, Kak Mbl 0TMeYanu, u
VYMEHbLUAET ero 3anbl1eHHOCTb.

C 6es T pea 60
C 0AHUM BEHTUNATOPOM «Ha BblAyB» 57
C [ByMS BEHTUNIATOPaMM «Ha BbiyB» 515
C nBYyMS BEHTUISTOPaMMU «Ha BbiyB» U

OJHUM «Ha BAyB» 55)
C nByMS BEHTUNATOPaMMU «Ha BbiyB»

O/IHUM «Ha BAyB» u ¢ SystemBlower 48

NoHWXaeM TeMnepaTypy CUMCTeMHOro 6/70Ka

lpoBefeHHble M3MepeHUs noKasanu: ypo-
BeHb WyMa pe3Ko BO3pacTaeT (BcneacTsne
NPOXOXAEHUs 6ONbLIMX MOTOKOB BO3AyXa Ye-
pe3 ManeHbKne OTBEPCTUA Ha IMLLEBOII CTEHKE
Kopnyca), TemMnepartypa npoueccopa He MeHs-
€TCA, @ 0CTaNbHbIE TEMNEpaTypbl YMEHbLIAIOTCA
Ha 2—3°C. 06wwii pe3ynstat — 4,3%. Temne-
paTypa noToKa Ha BbIXOfe U3 610Ka NuTaHusA
oCTanacb Ha NpexHeMm ypoBHe.

04eBMAHO, YTO NPY OOLLEM CHUKEHUM TEM-
nepatypsl Harpes Bo3ayxa BO3/e BULEOKAPTbI
0CTaeTcs [OCTAaTOYHO 6oabWHM. Jlyywnm cno-
C060M yMeHbLUIEHUSA HAarpeBa 3TON 30HbI ABNA-
eTcs yctaHoska System Blower. 3To BeHTUAA-
TOp, KOTOPbIV pa3mellaeTcs Nof BUAEOKapToi
1 OTCacbiBaeT BO3AyX, UAywui ot Hee. K co-
XaNeHuio, y 3TOro yCTpoicTBa eCTb Cepbe3Hblil
He[0CTAaTOK — IUYM B LieJIOM pe3Ko Bo3pacTa-
eT. A pe3ynbTaTbl TaKOBbI: TeMNepaTypa BU-
AeokapTsl ynana Ha 1°C, Temneparypa mate-
puHCKoit nnatel — Ha 3°C, a npoueccopa —
ax Ha 7°C, yTo HeMHoro cTpaHHo. 06wui
NPOLEeHTHbI UTor coctaBun 8,6%.

Tenepb HeMHOTO 06 oxnaxzaeHuu onepa-
TUBHOM namaTu. Mbl BOCNoAb30BanNUChL nac-
CUBHbIM OXN1aX/EeHUEM, U BBIACHUNOCH, YTO
OHO CMOCOBHO YMEHbWUTb HArPeB NaMATH Ha
17%. OT aKTMBHOro BapuaHTa Mbl OTKa3a-
JUCb MO TOW NPUYMHE, YTO, Ha HaLl B3MNAA,
AaHHbI CNOCO6 0XNaXAeHUs ABNAETCA He
OYeHb HafieXHbIM. [leno B cnepytolem: ans
YCTaHOBKU CUCTeMbI TpebyeTcs 06s3aTeNbHO
0TOpBaTh BCE HaKNeNKW Ha onepaTMBHOMN na-
MATK (CNefoBaTeNbHO, INWNTLCA rapaHTun)
¥ NPUKNENTb PaAUaTOPbl C MOMOLLBIO Kneil-
KOW NEeHTHI.

Ecnu 3Toro He cpenatb 1 noBecuTh cucTe-
My Wb HA MeTaNan4YecKue 3alienku, noss-
JIAETCA BO3MOXKHOCTb «yOUTb» MOAY/b Nams-
TW. MoCcKoNbKy BEHTUNATOP 3aKpenseH
OTHOCMUTENbHO HeHaAeXHo, Npu paboTe npu-
cyTcTBYET HebobWOoN NodT — BO BpeMs pa-
60Tbl 3Ta KOHCTPYKLMA MOXKET CABUHYTb OfMH
13 pafuaTopos, a TOT B CBOIO O4Yepefb OTO-
pBaTh KaKoii-HMOYAb BbICTYNAIOLWMIA 3NEMEHT.

43 49 38
40 47 37
39 a7 36
36 45 36
33 44 37

A CoBpeMeHHble KyJiepbl AlSl LeHTpaJibHO-
ro npoueccopa

TaKuM 37IEMEHTOM MOXET 3aNpoCTO 0Ka3aTbCs
nm6o mukpocxema SPD, nn6o ofuH U3 KOH-
LeHCaTopoB.

YecTkuit oUcK Mbl OXNAXAANM, Kak HeTpya-
HO [lorafiatbcs, Npu nomouwu ycrpoiictaa Ulti-
mate Hard Disk Cooler. 3mepenus nokasanu,
yTo Temnepatypa HDD cHusunace Ha 37,5%.
YpoBeHb wyma, cozpaBaemblit Ultimate Hard
Disk Cooler, MOXHO Ha3BaTb MpUeMaEMbIM.
Moxanyit, eaUHCTBEHHOE, YTO He MOHPaBU-
JI0Cb, — KpeneHue KOHCTPYKLMM B Kopnyce.
B cnyuae, ecnu otcekn 06opypoBaHbl 0TBEP-
CTUAMU N5 TOYHOW pUKCALUM YCTPOIACTB, @
He Npope3siMK, BEHTUIATOPbI BbINUPAIOT HApy-
XKy, NOPTS BHEWHMWI BUJ KOMMbIOTEPA, MOTOMY
YTO YCTAHOBUTb 3aMYLKY HEBO3MOXHO.

3aknuyeHue

[poBesfeHHble TECTbl MOKa3anu, YTo CpenCcT-
BaMU, UMEIOLWMMUCSA B NMPOLAXKE, TEMNepaTypy
MOXHO MOHU3UTL NpUMepHO Ha 20%, ogHaKo
WyM, U3[aBaeMblii BCeMU ycTpoicTBamu, bynet
oyYyeHb GonblwuM. Kak Mbl nonaraem, npousso-
OUTeNN [OMKHBI 3afyMaThCsA Hag ApYyruMu
CNoco6amMu OXNAKAEHUA KTOPAYMUX» YCT-
poicTB.

Hawa e pekomeHaauua nonb3oBaTensam,
3a60TAWMMCA 06 0XNaXAeHUN CBOETO KOM-
nbloTepa, — OAUH BEHTUNATOP Ha BLYB BO3A4Y-
Xa, OAMH Ha BbIAYB.

® = m Hwkonait JleBckuit

0 B OO0

- 56 EECO0
- 76 BRI
~ 11,99 EEEEO
- 205 DEENEN

. . . . . YpoBeHb LyMa OLeHUBaNca cyGbeKTUBHO NO NATUGaNNbHON WKane, rae O — HeT HUKaKUX WyMoBbIX 3GdeKToB, 1 — WyM, U3aBaemblit CPeHECTATUCTUHECKUM KOPMYCOM,
2 — WyM 3aMeTeH, HO He pasapaaeT, 3 — Bbllle JONYCTUMbIX HOPM, 4 — FPOMKO, 5 — 04YeHb rPOMKO
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