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BBepneHue

B 3TOM pechepaTe A paccKaiky: Kak NPoMCXoanT OxXJlaXKAeHUs cucTeMHoro 61oka, Kak
npaBubHO cbanaHCMpPOBaTb U MOCTAaBUTb KyNEPbI AJ1S1 OXJTaXXAEHUA CUCTEMHOro 610Ka m
KaK He HY>XKHO YCTaHaB/INBaTb KyJiepbl.

NMpaBunbHOE oXJla)XXaeHue CUCTeMHoro 6s10kKa

Hu 0Nsi KOro He CeKpeT, YTo Npu paboTe KOMMNbIOTEpPA BCE ero 3JIeKTPOHHbIE
KOMIMOHEHTbI HarpeBalTCcs. HeKOTopble 3/IEMEHThI FPEeTCSA BECbMa OLLLY TUMO.
Mpoueccop, BUOEOKapTa, CEBEPHbIE U H0XKHbIE MOCTbl MAaTEPUHCKOW NNaThl - CaMble
rperoLmnecs 3eMeHThbl cucTeMHoro 6710ka. Neperpes BoobLLe onaceH n NPUBOANT K
aBaPUNHOMY OTKJIIOYEHMIO KOMMbIOTEPA.

Mo3ToMy OCHOBHOM Npo61eMoin BCEN INEKTPOHHOM YaCTU BbIYUCINTENIbHON TEXHUKW -
3TO NMpaBWibHOE oxnakgeHue n 3peKTUBHbIN OTBOA Tensa. Y nogasnsatoLliero
00/IbLUMHCTBA KOMMbIOTEPOB, KaK MPOMbILUIEHHbIX, TaK 1 OMalWHKX, 415 OTBOAA Tena
npuMeHseTCca Bo3ayLlHoe oxnaxaeHue. CBOK NonyJasSspHOCTb OHa NMoJly4yunsa 3a cyeT
CBOW MPOCTOThbl U AeweBn3Hbl. NMPUHUKM TakKoro TUna oxJa)KAeHUs 3aKlo4aeTcs B
cnepytoweM. Bce Tensio oT HarpeTbiX 3/1IEMEHTOB OTAAETCHA OKpy>KatloLweMy BO34YXY, a
rops4nmn Bo3OyX B CBOK o4epenb C MOMOLLbI0 BEHTUIATOPOB BbIBOANTLCS U3 KOpyca
cuctemHoro 6s10ka. [ns NoBbIlWEHMSA TENA00TAAYN N IPPEKTUBHOCTU OXIAXKAEHUS,
Hanbonee HarpesawLMecs KOMMOHEHTbI CHabXXalTCcAa MegHbIMUN NN aTlOMUHUEBBLIMU
pagnaTopaMu C YCTAaHOBJIEHHBbIMU Ha HUX BEHTUNATOPAMMU.

Ho TOoT haKT, 4TO OTBOJA Tenja NPOUCXOAUT 3a CYET ABUIXKEHUS BO3yXa, COBEPLUEHHO He
03HAYaeT 4YTo, YeM BoNnblue YCTAaHOBJIEHO BEHTUNATOPOB, TEM flyylle byaeT oxJaXkaeHune
B LeJIOM. HeCKOJIbKO HeMnpaBW/IbHO YCTAHOBJIEHHbIX BEHTUAATOPOB MOryT HaBpeauTb
ropasno 6osblue, a He pewnTb NpobnemMy neperpesa, kKorga oAnNH rpaMmoTHO
YCTAHOBJIEHHbIN BEHTUASTOP PELWnT 3Ty NpobreMy ovyeHb 3hHEKTUBHO.


https://www.evkova.org/#evkova

Bbl60p AOMNOJIHUTEJIbHbIX BEHTUJIATOPOB

Mpexxae 4em NoKynaTb U YCTaHaBANBATb AOMNO/IHUTE/NbHbIE BEHTUNATOPbI BHUMATENIbHO
n3y4ynTe CBOM KoMmnbtloTep. OTKPONTE KPbILLKY Kopryca, MoCYNTanTe 1 y3HanTe pa3Mepsl
YCTAHOBOYHbIX MECT AN A0MOJIHUTENIbHbIX KOPMYCHbIX KyJiepoB. [ocMoTpuTe
BHMMAaTE/IbHO Ha MAaTEPUHCKYIO NJIAaTY - Kakue pasbeMbl A1 NOAKII0YEHUS
JIOMOJIHUTEJIbHbIX BEHTUNATOPOB Ha HEl NMetoTCS.

BeHTuNATOpPbLI HY>XHO BbiIbBUPaTb caMmoro 60/sbLWOro pasMepa, KOTOpPbIA BaM nogonaeT. Y
CTaHAAPTHbIX KOpNycoB 3To pa3mep 80x80MM. Ho foBOIbLHO YacTo (ocobeHHO B
nocnenHee BpeMs) B Koprnyca MOXHO YCTaHOBUTb BEHTUIATOPbLI pa3mepom 92x92 un
120x120 MM. Mpn 0gNHAKOBbLIX IIEKTPUYECKNX XapPaKTEPMUCTUKaAX B0bLLION BEHTUAATOP
oyneT paboTaTb ropasfo Tuule.

CTapanTtecb NOKynaTb BEHTUNATOPbI C 60NbLLINM KOTMYECTBOM JIOMACTEN - OHU TaKXe
Tnwe. ObpawanTe BHMMaHNE Ha HaKJIeNKN - Ha HUX YKa3aH ypoBeHb WymMa. Ecnm
MaTepUHCKada njaaTta MMeeT 4-X KOHTaKTHble pa3beMbl 4719 MUTAaHUS KyJ1epoB, TO
NOKYMamTe NUMEHHO YeTbIPEXNMPOBOAHbIE BEHTUNATOPLI. OHN O4YeHb TUXME, N AMana3oH
aBTOMaTUYECKOWN peryanpoBkm obopoToB Y HUX AOBOJIbHO LLUNPOKUN.

Mexay BEHTUAATOpPaMK nosyyamwme nmtaHne ot 610Ka NMTaHMa Yepes pasbeM Molex u
paboTatoLlime oT MaTEPUHCKONM NaTbl OAHO3HAYHO BbiOMpanTe BTOPON BapuaHT.

B npoaga>xe nMerTCca BEHTUNIATOPbLI Ha HAaCTOALLNMX WapUukKonogwmrnHMKax - 3TO
HaI/IJ'IyLlLLII/II7I BapuaHT B lNnJiaHe 4O0JIFOBEYHOCTMW.

YCTaHOBKa A,0NOJIHUTEJIbHbIX BEHTUJIATOPOB

HaBanTe pacCMOTPMUM OCHOBHbIE MOMEHTbI MPaBU/IbHOW YCTAaHOBKWN KOPMNYCHbIX
BEHTUNATOPOB A1 60NbLUINHCTBA CUCTEMHbIX BJI0KOB. 34eCb Mbl MPUBEAEM COBETHI
MMEeHHO 019 CTaHOaPTHbIX KOPMNYCOB, TaK KakK Yy HeCTaHOAPTHbIX pacnosioXXeHune
BEHTUATOPOB CTOJIb pa3HOOBpa3HO, YTO ONUCLIBATb UX HE MMEET CMbIC/Ia - BCe
nHOMBMAOyasnbHoO. bonee Toro y HeCtaHO4apPTHLIX KOPMNYCOB pa3Mepbl BEHTUIATOPOB MOryT
nocturaTtb n 30cm B AnameTpe.

e B KOpnyce HeT AOMOJIHNTEJIbHbIX BEHTUAATOPOB.



9TO CTaHAAPTHasA KOMMOHOBKA A1 NPaKTUYECKM BCEX KOMMbIOTEPOB NPOAaBaEMbIX B
Mara3unHax. Becb rops4unin Bo3ayx NnogHUMaeTCa B BEPXHIO YaCTb KOMMbIOTEPA U 3a
cYeT BeHTUNATOpPa B 6/10Ke NUTaHMSA BbIXOOUT HapPyXYy.

BoNbLIMM HEQOCTAaTKOM TAaKOro BUAA OXJIaXXAEHUS SIBASIeTCSA TO, YTO BECb HAarpeThbii
BO34YX NPOXOoAUT Yepe3 6JI0K NMTaHUA, Harpeeas Npu 3ToM ero elle cuibHee. U
NO3TOMY MMEHHO 6JI0K MUTAHUS Y TaKMX KOMMNbIOTEPOB JIOMAeTCs Yalle Bcero. Takxke
BECb XOJIOAHbIA BO3AYyX BCAaCblBAETCS HE yNpaBJ/iIseMo, a CO BCEX Lesielt Kopryca, 4To
TONIbKO YMeHbLUAET 3¢pPeKTUBHOCTb TernsioobmeHa. Elle ogHMM HeAOCTaTKOM siIBNsSieTCA
pa3peXXeHHOCTb BO3ayXa, NoJsly4yaeMas nNpu TakoM TUMe OXJa)XAEHWUS, YTO BedeT K
CKanaMBaHUIO NbINK BHYTPWU Kopryca. Ho Bce e, 3To B 1loboM criyyae nydlle, 4em
HenpaBuU/bHasA YCTAHOBKA AOMNOJIHUTESIbHbIX BEHTUISTOPOB.

e OOVH BEHTUNATOP Ha 3allHEN CTEHKe Kopnyca.

Takon cnocob npumeHseTca 6onblue oT 6€3BbIXOAHOCTU, TaK KakK B KOpnyce nMeeTcs
NNLWb OAHO MeCTO A1 YCTaHOBKW OOMOJHUTENbLHOIO KyJiepa - Ha 3aZlHel CTeHKe Noj,
6710KOM NUTaHMA. 0na Toro 4Tobbl yMeHbWUTb KOJINYECTBO ropsivyero Bo3ayxa
npoxopjsuiero yepes 6710k NUTaHWUA YCTaHaBAMBAIOT OAVNH BEHTUISATOP paboTaoLwmin Ha
«BblOyB» N3 KOpnyca.

Bonblias YacTb HAarpeToro Bo3gyxa OoT MaTEPUHCKOM MaaThl, MPOLECCopa, BUAEOKAPTHI,
XKECTKMX ANCKOB BbIXOOUT Yepe3 AOMOJHUTENbHbIN BEHTUNATOP. A 610K NUTaHMA Npu
3TOM rpeeTcs 3HAaYNTEsIbHO MeHbLUe. TakXXe 06w nii MOTOK ABMXKYLLErocs Bo3ayxa
yBenmn4nBaeTcs. Ho pa3pe)xeHHOCTb MOBbIWAEeTCs, MO3TOMY Mbl/lb CKaNAMBaTbCA byaeT
elle cuibHee.

e [1ONONHUTENbHbLIN PPOHTANbHbIA BEHTUNISATOP B KOpMyce.

Korga B Koprnyce nMmeeTcs NnLlb 04HO NOCago4HOe MEeCTO Ha JINLIEBOM YacTu KOpnyca,
b0 HET BO3MOXKHOCTM BKJIIOYEHUS Cpa3y ABYX BEHTUNSATOPOB (HeKyda NOAK0YaTk), TO
3TO CaMbIll aeanbHbIA BapuaHT AJs Bac. HeobxoAMmMo NocTaBUTb Ha «BAYB» OAUH
BEHTUIATOP Ha PPOHTANbLHOM YacTu Kopnyca.

BeHTUNATOP HY>XHO YCTAaHOBUTb HAanMpoOTUB XXECTKMX ONCKOB. A npaBuibHee byaneT
HamMMcaTb, YTO BUHYECTEePbl HY>)KHO MOCTaBUTb HAaNPOTUB BEHTUASATOPA. Tak X0N104HbIN
BXoOAawWmMnM Bo3ayx byneT cpasy nx obayBaTtb. Takas ycTaHOBKa ropasno addekTuBHeE,
yem npegbigywasn. Co3gaeTcs HanpaB/€HHbIN NOTOK BO3AyXa. YMeHbLUaeTCs
pa3pe)xeHne BHYTPU KOMMNbIOTEpPa - MNblib HE 3aAep>xmnBaeTcs. MNpu NMTaHum
OOMNOJIHNTENbHLIX KYyJ1€pOB OT MaTEePUHCKOW NiaThbl, CHMXXaAeTCs obwni Wwym, Tak Kak



CHMXXATCS 060pOThl BEHTUISTOPOB.
e YCTaHOBKa ABYX BEHTUNATOPOB B KOPMYC.

CaMbii 3phEKTUBHbLIN MeTod YCTAaHOBKN BEHTUASTOPOB A4S AOMNOJIHUTESIbHOMO
OXNaXAeHns cncteMHoro 6710ka. Ha ppoHTanbHOM CTEHKe Kopryca yCcTaHaB/MBaeTCs
BEHTUIATOP Ha «BAYB», @ HA 3aAHeN CTEeHKe - Ha «BblOYyB».

Co3paeTcsd MOLWHbIA MOCTOAHHbIVM BO34YLWHbIA U HAanpaBAeHHbIN NOTOK. BAIOK NUTaHus
paboTaeT 6e3 neperpeBoOB, TaK KakK HarpeTbi BO34YyX BbIBOANUTbLCS BEHTUISTOPOM,
YCTaHOBJIEHHbLIM MOo4 HUM. Ecnm ycTaHoBMeH 60K NMNTaHUA C perynpyembimMin
obopoTamMm BpalleHUsS BEHTUAATOPA, TO 0OLMIA LWYyM 3aMeTHO CHU3UTLCA, U 4To Bonee
Ba)XHO JaBJIeHNE BHYTPU Koprnyca BbIpoOBHUTCSA. MMbiNb He byaeT ocenaTs.

HenpaBuJibHas yCTaHOBKA BEHTUJIATOPOB

Huxe npmeenem npmMmepbl HENPUEMJIEMON YCTAHOBKN AOMNOJIHUTENbHbLIX KYJIEepOB B
kopnyc MK.

e OOVH 3a4HUN BEHTUNATOP YCTaHOBJIEH Ha «BAOYB».

Co3paeTcs 3aMKHYTOe BO34YyLLUHOE KOJIbLLO Mexay 6J10KOM MUTaHUsA U A0MNOJIHUTESIbHbIM
BEHTUIATOPOM. YacTb ropsA4ero Bo3dgyxa u3 6J10Ka NUTaHUS TYT XKe BCaCbliBaeTCA
0bpaTHO BHYTpPb. [1py 3TOM B HUXXHEN YacTN CUCTEMHOro 6710ka ABMXKEHNSA BO34YyXa HeT,
a csiefoBaTesibHO oxNa)KaeHune HeahPeKTUBHOE.

e OQuNH PPOHTaNIbHbLIN BEHTUNATOP YCTAHOBJ/IEH HA «BblIAYB>».

Ecnuv Bbl NOCTaBUTE TOJSIBKO OOMH nepefHuin kynep, n oH byget pabotaTb Ha BbiAyB, TO B
nTore Bbl NoOJly4aeTe 04eHb pa3psA>KeHHOoe AaB/ieHne BHYTPU Kopnyca, 1
Mano3(peKTUBHOE oxlaxaeHne KoMmnboloTepa. lNpnyem rn3-3a NOHMXEHHOro AaBieHns
CaMu BEHTUIATOPbLI OyAyT neperpy>xeHbl, Tak Kak UM NpuaeTcsa npeonosieBaTb
obpaTHoe faBneHne Bo3ayxa. KOMNOHEHTLI KOMMNbloTepa byayT HarpesaTbCs, H4TO
NPUBOAUNT K MOBbILWEHHOMY LWYMY paboThl, TaK Kak CKOPOCTU BpalLEeHUSA BEHTUIATOPOB
yBenn4yaTcs.

e 3aHWI BEHTUNATOP Ha «BOYB», @ PPOHTANbHbIN - HA «BbIOYB».

Co3paeTcd BO34YyLWHOE KOPOTKOE 3aMblkaHne Mexay 6J10KoM NnTaHusa n 3agHUM
BEHTUNSATOPOM. Bo3ayx B panioHe LeHTpasibHOro npoueccopa paboTaeT no Kpyry.



MNepeOHNI )Xe BEHTUNATOP MbITaeTCA MPOTUB €CTECTBEHHON0 KOHBEKLIMOHHOIO NogbemMa
«OMYyCTUTb» rops4Ynn Bo3ayx, paboTas non NoBbILLEHHOW HAarpy3Kom 1 co3agaBas
pa3pexeHune B Kopnyce.

e [1Ba AOMOJIHUTENbHbLIX Kyflepa CTOAT Ha «BAYyB».
Co3naeTcs BO3AYLLIHOE KOPOTKOE 3aMblKaHMe B BEpXHEl YacTu Koprnyca.

[Mpwn 3TOM a(ppekT OT BXOAALLEero Xo/04HOro BO3AyXa OolyllaeTcsa TONbKO A4
BMHYeCTepoB, TakK KakK faJiblue OH nornagaeT Ha BCTPEYHbIN NOTOK OT 3a4Hero
BeHTUNsaTopa. Co3zpnaetcsa n3bbIToYHOE AaBsieHNne BHYTPU KOPMyca, YTO YC/IOXKHAET
paboTy AOMNONHUTESIbHbLIX BEHTUISTOPOB.

e [1Ba AOMNOJIHUTESIbHbIX KyJlepa paboTatoT Ha «BblAYB».
CaMbI TSXKeNbIN peXXnM paboTbl CUCTEMbI OXNaXKAEHMS.

BHYyTpu Koprnyca NoHuXeHHoe faBieHne Bo3ayXa, BC€ KOPMNYyCHbIe BEHTUIATOPbI U
BHYTpu 6710Ka NnMTaHua paboTatoT noa obpaTHLIM AaBJieHMEM BCacCbiBaHUA. BHyTpu
BO34yXa HeT AOCTaTOYHOro ABUXKEHUS BO34yXa, @, CJIef0BaTes/IbHO, BCE KOMMOHEHTHI
paboTaloT neperpeBasch.

BOT B NnpuHUMNe n BCe€ OCHOBHbIE MOMEHTbI, KOTOPbIE BaM NMOMOryT B OpraHmn3aumm
NMpPaBWUIbHOW CUCTEMblI BEHTUNSALUN CBOEIr0 NMEPCOHaIbHOro KoMMnbloTepa. Ecnnm Ha
DOKOBOW KpbILLKE KOpNyca eCcTb creymasibHasa niacTukosas ropa - UCNONb3ynTe eé
015 nogadun xXos04HOro Bo3ayxa K LLeHTpasibHOMY npoueccopy. Bce ocTanbHble BOMPOCHI
YCTaHOBKW peLlatoTcsa B 3aBUCUMOCTM OT CTPYKTYPbI Kopryca.

BeHTUNALMA KOopnyca

Ecnn KoMnbloTep neperpeBaeTcs, Ha 3KpaH BblaaeTcs coobuieHne o neperpese, paboTa
CTAHOBUTCSA HeCcTabunbHON, «CUCTEMHUK» 3aMeTHO rpeeTcs, To cnenyeT obecnevynTb
xopollee nposeTpuBaHune. [lobaBbTe B €ro KOpnycC AOMNOJIHUTENbHbIA BEHTUNSTOP.

B Kopnyce, KOTOpbI NJIOX0 BEHTUIMPYETCS, XXECTKUA ANCK MOXKET HarpeBaTbcs Ao 60
°C. MNeperpes CHUXKAET ero HaAeXXHoCTb U YKOpaYMBaeT nepuog 3KcnayaTauumu.

Ecnun xxecTkmn gnck HarpesaeTcs 6onee 40 °C, TO HaAEXHOCTb XpaHeHns nHhopmMaunm
YMEHbLUAETCH, HY>XKHO MPUHATb COOTBETCTBYHOLLME MEpPbI.



CncTeMHble oxJlaXKaatoLlmne BEHTUNATOPbI: 06bI4YHO YCTaHaB/IMBAOTCA BHYTPM Kopnyca,
3a nepegHen NaHenbo BHM3Y, Ha 3aQHeN NaHenn B cepeanHe nam nog b Ha 6okoson
KpbllWKe, KpoMme Toro, cam bl nmeeT oxnaxkgatowmm BeHTUAATOpP. MOTOK BO3AyXa
[OJKeH B6bITb OpraHn3oBaH Tak, 4Tobbl OH Npoxoann Yepes KoMmnbtoTep. MNepeaHunin
BEHTUNATOP BTArMBaeT BO3AYX, KOTOPLIAN NPOXOAUT Yepes3 BHYTPEHHOCTb Kopnyca 1
BbIXOAUT CKBO3b 3a4HIOK CTEHKY (1 BOKOBYIO).

BrionHe [OCTaTOYHO ABYX CUCTEMHbLIX OXJlaAnTeNen: 3a nepegHen NnaHesnbio N Ha 3aQHeNn
cTeHke. OgnH BeHTUNATOP paboTaeT Ha BAYyBaHMe BO34yXa, a APYron BblAyBaeT ero.

Yem 6osiblue BEHTUNATOPOB, TeM bonblue wyMa byneT nsgaBaTb CUCTEMHbIN 6J10K.
HepenKo 0OCTAaTOYHO O4HOIMO BEHTUIATOPA, YCTAaHOBNEHHOr0 Ha 3agHen cteHke. Npn
3ToM bosnbwme no rabapmtamMm BEHTUNATOPLI BpallatloTCa MeaJsieHHee, TakK KakK OHU
NporoHAT bosbLue Bo3ayxa npu bonee megneHHOM BpaweHun. NosToMy Kopnyca ¢
60/bLUMMN BEHTUNATOPAMN NN MeCTaMun AN YCTAaHOBKW AOMNOJHUTESIbHbIX
BEHTUNATOPOB BosiblIero pasmMepa npeanoytTuTensHee. CTaHgapTHbIE pa3Mepsi
BeHTUnatopos: 80, 90, 92 n 120 MmMm.

BeHTunaTopbl paboTatoT oT Hanps>eHusa +12 B. CKOpoCTb BpalleHus onpenenseTcs
yucaom obopoToB B MUHYTY (revolution per minute, RPM). CKopoCTb BpaLleHuns
BEHTUNATOPOB MOXET peryanposaTtbCs. [na 3anycka BeHTunAaTopa Tpebyetcs
MUHUMaNbHOE HanpsaxxeHue +7 B.

Mpwn yCTaHOBKE BEHTUNATOPOB CTapalTeCb KPenuTb UX Ha BCE YeTbipe BUHTA, @ He Ha
ABa. 3aTArMBanTe KpenexKHble BUHTbI 40 KOHUA, Y4TO6bl MCKNKYNTb OOMNOJHUTENbHYIO
BMbpaL o BEHTUAATOPOB.

B 3aBMCMMOCTM OT YCTAaHOBKWN BEHTUAATOpPa oH ByaeT paboTaTb Ha BAYBaHME UM Ha
BblAyBaHMe. Ha kopnyce BeHTUNATOpa CTpesika o6o3HavyaeT HanpasBieHne rnoToka
Bo3Ayxa. Ecnv Ha BeHTUNATOpe nMeeTCsa ABe CTPeSKKU, TO oAHa U3 HUX obo3HavaeT
HarnpasJieHe OBUXKeHUSA NOTOKa BO3AyXa, a Apyrasa - HanpasJieHNEe BpallleHns nonacTen
BEHTUAATOpPA.

BHyTpwu MK BCe Kabenun CBAXXMUTE B XKIyTbl, YTOObI OHM HE NPENATCTBOBAIN BEHTUNSALUMN.
AKKYpPaTHO NPUXBATUTE NX CTAXKKAMU UJIN )K€ KOPOTKMMU NMPOBOSIOYKAMUN OT YNaKOBKU
KOMMIEKTYIOLWMX, KOTOPbIMU OHUK CObINN CBA3aHbI. [pukpennTe cobpaHHbIe B XIyTbl
npoBoAa K MeTannnyeckomy Kopnycy. CtapanTtech, 4Tobbl NpoBOAa He 3aKpbIBaaM N He
KacasinCb BEHTUISTOPOB.



Ocoboe BHMMaHMe HY)XKHO yAenaTb TEMNJIOBOMY PEXUMY KOMMbloTepa netom. CTapanTtech
cneanTb 3a TeMnepaTypon B MOMELLEHUN U HE O0MYyCKaTb, 4ToObl paboTatowmnn
KOMMbIOTEP HAaX0AWUJICA B «FJIYXOM Yray», 6bl1 HEM-TO HaKpbIT U T. 4. YCTaHOBUTE
YyTUANTBI, KOTOpble ByayT cneguTb 3a NneperpesoM. Tak, HanpmMep, MOXKHO YCTaHOBUTb
yTunnty CPUCool nnn Motherboard Monitor.

CPUCool (www.cpu-cool.de/index.html) cneguT 3a TemMnepaTypoun npoueccopa, 3a
Hanps>XeHneM, KOTopoe NMUTaeT NPoLLEeCCop, N 3a CKOPOCTbIO BPaLLLEHNA BEHTUNATOPOB,
4YTO MO3BONSIET NPOrpPaMMHbLIMN METOAaMMN OXJlaXK4aTb NPOLLECCOP N MEHATb CKOPOCTb
BpalleHNs BEHTUIATOPOB.

Motherboard Monitor (www.mbm.livewiredev.com) npegHa3sHa4YeHa a5 NoJIHOro
KOHTpPONSA cocToAHUA MI1. YTunmta coobiaeT MHOMro noaesHom nHgopmMaumm ¢ CEHCOPOB
naaThbl, @ TaKXXe TemMnepaTypy npoueccopa u gpyrux KOMNoHEHTOB, onpegenseT
CKOPOCTb BpalleHns BEHTUAATOPOB N T. 4.

C 3apayen oTBOda Tenaa aydwe cnpaBnaTca kopnyca ctaHgapTa TAC (Termally-
Advanced Chassis), TepMnyeckn ycoBepLleHCTBOBaHHbIN KOPMycC.

B Takmx Koprnycax Hag CUCTEMOMN OXJIaXKAEeHNA NpoLeccopa yCTaHOBJIEH BbITSXHON
KOJINaK, KOTOPbIM OTBOAUT TEMJ0 OT HEro K 60KOBOW MOBEPXHOCTU KOpryca, Ha KOTOpou
Bblp€3aHO OTBEpPCTUE C 3alNUTHON CeTKON. MOXXHO YCTAaHOBUTb OOMOJHUTENbHbIN
BEHTUNATOP, KOTOopbIn ByaeT paboTaTb Mexay 60KOBOM KPbILLKOMN Koprnyca n
BO3YXOBOAOM.

B HekoTopbIx Kopnycax Bl MoXeT 6bITb TEMION30/IMPOBAHHBLIM OT KOpMyca u
HAXOAUTBLCA B HUXKHEN ero YacTu.

B KOHUEe rnaBbl eule pa3 Xxo4eTCcsa HaNoOMHUTb - HAaAEeXHOCTb Ntoboro MNK onpepenseTcsa B
nepByto odepenb bIl1. 3koHoMuA Ha Bl MoXxeT npmuBecTn K 6onbLNM pacxonam B
OanbHenwem.

Ecnn BIN paboTaeT C neperpyskon, oH neperpeeTcs u BbINAET U3 CTPOSA B S1t0O0N
KPUTUYECKNIN MOMEHT (MMKOoBasa Harpyska, CKayku B cetu U T. 4.). Bo Bpems paboTbl bI1
He 0O0JIKEH rpeTbCs, eC/IM OH CTAaHOBUTCHA ropsymMM, CPOYHO UwmMTe 3amMmeHy. bIM ogHom n
TOW »>Xe& MOLWHOCTU MOryT 3aMeTHO pa3/indyaThbCs no ueHe. NMponssogutenn Hegoporux bIl
4aCTO 3aBblWAOT MOWHOCTbL Ha bymare, a B 60s1ee BbICOKOM LLeHOBOM AMarna3oHe
BEPOATHOCTb KynuUTb Bl C 3aBbILLEHHON MOLWHOCTbIO MeHbLe. Tak 4TO KenaTesibHO
npnobpeTtaTb bl n3BeCTHLIX Npon3BoANTENEN.



Y 6onee KavyecTBeHHbIX Bl HMXXe ypoBeHb WyMa n Bubpauunin. Hegoporune Bl 06b14HO
NCNoNb3YIT ANA oxNaKaeHusa oanuH 80-MM BEHTUNATOP C NOCTOSAHHOW CKOPOCThIO
BpalleHnsa. B HUX yCTaHaB/IMBAOTCA BEHTUNATOPLI C NOALUNMHUKaMU CKOJIbXXEHUS,
NO3TOMY CO BpeMeHeM MNOSABAAITCS WyM 1 Bubpaumn.

BeHTunnatTopbl B goporux bl pacnono)xeHbl BHU3Y, @ HE Ha TOPLLEBON CTEHKE, 1 pa3Mep y
HUX 6onblie - 120 120 MM, a CKOPOCTb BpaLWeHUs BEHTUIATOPA HUXKEe. Takum
BEHTWUJIATOPOM YMpaB/ifeT 3/IeKTPOHUKA, CKOPOCTb AEPXMNTCA Ha MUHMMaJIbHOM YPOBHe,
4TObObl 3/1EMEHTbLI CXEMbI €LLEe He neperpeBaanchk, Ho bl He wymen. CywecTBytoT Bl ¢
PYYHOW perynpoBKOn ypoBHS WyMa n 6ecwymHbie Bl ¢ naCCUBHBLIM OXJlaXKgeHNEM.

Hoporon Bl cobpaH Ka4yeCTBEHHO U3 HAAEXHbIX N NMPOBEPEHHbLIX 3/IEMEHTOB, a r0TOBOE
n3genve NpoxoauT TeCToBble UCMbITaHUA. XopoLlee KavyecTBO COOpKK - rapaHTus
CcTabunnbHOM JoNrocpo4Hon paboThbl.

Hewesble Bl nmeloT rapaHTuo 6 mecsues, a bosee goporve, Kak NpaBuio, oT roga 4o
Tpex neT.

Hoporue Bl nmetoT gononHUTENbHbIE Nosie3Hble PyHKUMKN. Hanpumep, bl moxxeT
KOMMNNIEKTOBATbCA MO4yJieM, MO3BOJIAOLLMM BbIBOOUTb MH(POPMALMIO O HAaNpPs>XeHUN,
TemnepaType v gpyrmx napaMmeTpax.

HekoTopsble Bl npoao/»KatloT ynpaBaaTb BEHTUNATOpaMu B Kopnyce [1K, oaxke nocne
Bbik/lo4eHUs MK, To eCTb BblAYyBalOT Tersibl BO3AYX.

B KavecTBeHHbIX Bl npoBoga nuTaHusa cobpaHbl B XXryTbl. Kpyrible CKPYTKN CO34atoT
MeHbLllee CONpoTUBIEHNE BO3AYLLHbLIM NOTOKaM, X yoobHee npoknaabiBaTh. O
nuTaHna TpeboBaTesibHbIX K CTabUAbHOCTM HaNPsSXXeHNs YCTPONCTB (BuaeokapT, HDD,
KOHTPOI1IEPOB) NPUMEHSAIOTCSA 3KpaHMpPOBaHHbIE Kabenn n gaxe kabenu ¢ RF-
punbTpamu.

YT100bl NMnWHNE Kabenn He BonTanncb, X oTKAOYatoT. OTCOeANHATBLCA MOrYT Kak BCe
kabenu, Bkao4daa ATX wnend, Tak U UX 4acTb. Takne Kabenm nMerT NPoYHbIE Ppa3beMb
C NO30JI04EHHbIMN KOHTaKTaMu, BblAEP>XXUBAKOT COTHU NOAKIOYEHNIN, @ HEHAaOEeXXHble
pa3beMmbl geweBbix Bl nocne YacTbIX NOAKIOYEHUN TEPAOT KOHTAKT, JIOMalTCA.

PacnpepeneHue KyJsiepoB B CAICTEMHOM OJioke



Kynep B nepegHen 4acTu CUCTEMHOIo B10Ka CNy>XUT 19 HarHeTaHMA Bo3ayxa
BOBHYTPb. /IMEHHO NO3TOMY MpK YCTAaHOBKE BEHTUNATOPOB cnenyeTt obpawaTb
BHMUMaHME Ha TO, B KaKyl CTOpOoHY byaeT ABUraTbCs BO34YX, Beb €C/IM NOBEPHYTb
KyJsep Opyron CTOPOHOW, TO oH ByaeT BblAyBaTb, @ HE HarHeTaTb BO3AyX (HEKOTOpbIe
NnPOWU3BOANTENN CNeunanbHON CTPEeNKOoN Ha BOKOBOM MOBEPXHOCTU BEHTUAATOPA
yKa3blBalOT HanpassieHne OBMXEHUS BO3a4yxa npu ero pabore).

Kynep B 60KoBOIN CTeHKe He aBnseTcsa oba3aTenNbHbIM aTpnbyTOM, HO eCin OH
NPUCYTCTBYET, TO OH Tak>Xe OTBeYaeT 3a HarHeTaHme Bo34yxa BOBHYTPb CUCTEMHOIO
6s10Ka.

YTo KacaeTCs ABMXKEHMS BO3LYyXa YEpes HMXKHIOK N BEPXHIOW YacTu 6110Ka, 4To 34€eCh,
KaK MpaBwJ1o, eCTb CneunaibHble TEXHOJIOrMYeCcKne OTBEPCTUS, Yepe3 KOTOpble TakXKe
NPOXoAnT BO3AyX. B 3aBUCMMOCTN OT KOHCTPYKUMK 610Ka 1 €ro Ha4YnHKK (pasMeLleHune
AeTasen n y310B, HABUCAHME XXI'yTOB NPOBOAOB U T.M.) Yepes3 3TN OTBEPCTUA BO3AYX
nnbo nocTtynaeT, MMB0O OTBOAUTCHA eCcTeCTBEHHbIM 06pa3om.

3a oTBOA BO3AyXa M3 BN10Ka OTBEYaeT BEHTUAATOP, PAaCMOIOXKEHHbIN Ha 3aAHEN CTEHKe
Kopnyca. /1 3To mecTo BbIbpaHO He cay4anHo. Eule NoOMHUTE, 4TO Tenabln BO3AYyX BCerga
nogHMMaeTcsa BBepx? Tak BOT MMEHHO MO3TOMY AaHHbIN Kynep Haxo4AUTCSA B BEpPXHEN
4acTun cuctemHoro 6s10ka. KctaTtn, CTOUT 3aMeTUTb, 4TO B XOPOLUMX CUCTEMHUKaX BNOK
MUTAaHNA HaXoAMNTCA BHU3Y (Kak Ha poTo 1), a oTBOAALWMNI Kynep - BBEPXY (T.e. Ha TOM
MecTe, rae y 60nblINHCTBA CTaHAAPTHbLIX CUCTEMHUKOB yCTaHaBAMBaeTcsa 610K
NMUTaHNA).

Ana cncteMHbiX 6/10KOB CYLLLECTBYET TPU CaMblX PAaCNpOCTPaHEHHbIX TUNopa3sMepa
BEHTUIATOPOB:

-80x80x25 mm
-92x92x25 mm
-120x120x25 mMm

Bce oHM pa3nunyatoTca TUNOM (Mo TUMY UCMOJIb3YEMOro NMOALWNMNHUKA) U BULOM
yCTaHaB/MBaeMbIX 3/IeKTpoABUraTenen: oHn obecne4ynBaroT pa3HyO CKOPOCTb
BpalleHNs KpblsibYaTKM (Npy 3TOM NOoTpebnsatoT pa3nmnyHbiv TOK). Kpome Toro,
BEHTUNATOPbI UMEIOT pa3Hyo NoJie3Hyo nowaib sionacten. A yxxe oT CKOpOCTH
BpalleHns ionacTen u pasmMepoB CaMOro BEHTUIATOPA 3aBUCUT ero
NPOVU3BOANTESIbHOCTb, @ UMEHHO BeIM4YNHaA CTaTUYeCKOro AassieHuns (T.e. HarHeTaHue B



3aMKHYTYIO CUCTEMY NOA AaBNeHNEM) N MaKCUMallbHbIN 06BbEM 3TOro HarHETEHHOr o
BO34yxa 3a eAuHuUY BpeMeHn. O6bEM nepeHocmmoro sosayxa obosHavaeTcs kak CFM
(cubic feet per minute), a ckopocTb BpalieHns - RPM (rotates per minute). MNMpwu Beibope
BEHTUNATOPOB CrieayeT obpallaTb BHUMaAHME Ha pa3Mep ero Kpblib4aTKuy (T.e.
AnameTpasbHasa njaowaab, Mo KOTOPOM BpallatoTcsa nonactu). Beab npu ogHOWM 1 ToW e
CKOPOCTU BpaLleHUs Kynep ¢ 6osblien naowanbio Kpblib4aTKW, 4PYrMMM C/I0OBAMU
bonble pasmepom, asnsgeTcs 6onee a¢pheKTUBHBLIM. KpoMe TOro, Takom BEHTUNATOP
MeHbLle LWYMUT, TaK Kak MoXXeT paboTaTb Npn MeHbWwIKX obopoTax (a ob6bem
NpoKaymBaTb TOT Xe).

MpryMeYaHuMe: ecnn B 3aHeEN 4YacTu Koprnyca BEHTUNATOP paboTaeT MHTEHCMBHee (T.e.
nmeeT BoJsiee BbICOKYH CKOPOCTb BpalLeHns, 4eM BEHTUNATOP cnepean n npu yciaoBuu,
4YTO OH He MeHbLUe Mo TunopasMepy), To Takum 0bpa3om Yyepes BCIO CUCTeMy
npokKa4vYmBaeTcd HaMHOro donbwnn obbvem BO34YyXa. Tem camMmbiM oXJ1laXaoeHne aBngaeTcs
bonee 3hPeKTUBHbLIM.

Kynep v paguaTtop Asa npoueccopa

YTo KacaeTca TpeboBaHUN K paanaTopaM gas npoueccopa, To 34eCb CTOUT BblbupaThb
paanaTopbl U3 Mean Ui C MegHbIM cepaevYHUKoM. Ecnm Bbl roTOBbI NpuobpecTu
paanaTop Ha TenaoBbiX TPybKax, TO Takas CUCTEMa OXNa)kaeHus byneT ewe
ahbhekTMBHEN, TaK KaK B TaKNX pagmnaTopax 0TBOA TernJja NMponcxoauT No TEMNJI0BbIM
Tpybkam o cambix fanbHux pebep.

BoobLe CTOUT 0OTMEeTUTb, 4TO 3PPEKTUBHOCTb OXJIAXKAEHUSA NpoLeccopa ABNAeTCS
npobsemMmon KOMMAeKCHON. Tak ecain paanaTop UMeeT HMU3KYIO TernJonpoBOAHOCTL (ero
OCHOBaHMe rpeeTcs bbicTpee, 4eM KOHLUbI ero pebep) nnm ecnm oH obnagaeT BbICOKUM
rmapaBanyeckum conpoTmeneHuem (T.e. bonee ryctoe opebpeHmne pagnaTtopa Tpebyert
bosnbliero gasseHns, 4Tobbl NpokavYaTb CKBO3b HEro BO3A4yX), TO AaHHble Npobnemsi
OOHUNM TOJNIbKO YBE/IMYEHNEM CKOPOCTU BPaALLEHNA BEHTUNATOPA He pewnb. MHeHne,
yeM bBbICTpee BpaLlaeTCca Kynep, TeM syyule - ABSeTCA He BEPHbIM.

Ecnun Bbl obnagaTenb TONbKO NMWb BOKCOBOro BapuaHTa pagnaTtopa (oT aHra. Box -
KopobKa, T.e. KOpobOoUHbIN BapmnaHT, CTaHAAPTHbIN, 3aBOACKOWN), HE CTOUT OTYanBaTbCH.
NMoMHWUTE, 4TO NpaBuibHasa opraHMU3aumnsa BO34YLLIHOIo NOTOKa BHYTPU Kopnyca
rnpeKpacHoO CNPaBUTCA C OXJTAXKLEHNEM BCEN CNCTEMBI.



OTHOCUTEsNIbHO BEHTUNATOPA A5 paanaTopa cnenyeT 3HaTb, YTO KyJiep A0J/KEH
cooTBeTCTBOBaTb rabaputam pagmnaTtopa. HeT cmbicsia Ha 6okcoBbI paguaTtop oT AMD
nennTtb 4yno 120x120 MM, Tak Kak Heobxoammo He o6ayBaTb CaM pagnaTop, a UMEHHO
npoayBaTb BO34YyX CKBO3b pebpa pagnaTtopa, 4TO, COraacmtecb, HEBO3MOXXHO Npu
HeCoOTBETCTBUU pa3MepoB KyJsiepa (Nowaan ero KpbiJib4aTKM) U pagmaTopa
(nonepeyvHon niowanu ero pebep).

HemanoBa)KHbIM fiBAISeTCA BbI6Op TUMa NOALWWNMHMKA BEPTYLWKN. Tak NOALWWNMHNKMN
KadeHuns (ball bearing) aBnAOTCA CaMbIMN AO0JATOBEYHBLIMU U TUXUMU, OOHAKO
NnoOWNNHNKK CKoNbXeHUA (slide bearning) meHee gonroBeyHbl, HO NPU 3TOM UMEKOT
MEHbLUY CTOMMOCTb.

Bonpoc, ¢ Kako CKOPOCTbIO [O/KEH BPaLLATbCS Kyep, ABNAeTCs A40BOJIbHO
TpUBMaJIbHbLIM. [1e/10 B TOM, 4TO YeM BbilLie CKOPOCTb BpPalLEHUs,, TEM UHTEHCUBHEE
BO3AYLUHbIA MNOTOK. Ml BMECcTe ¢ TeM TPpyAHO CKa3aTb, 4OCTATOYEH 1M 3TOT MNOTOK
NnpoLeccopy B AaHHbIA MOMEHT, MoOKa He y3Haellb TeKYLLY0 TeMnepaTypy aapa.
ApyrvuMmn cnoBamm TemrnepaTypy HY>XHO OTC/IEXXUBATb U B 3aBUCUMOCTUN OT Harpy3Ku
perynmpoBaTb CKOPOCTb BPALLEHUSA Kysiepa. 3aHUMATbCSt 3TUM BPYUHYIO (€C/n Bbl HE
(hbaHaT OBEPJIOKNHIA) HET HMUKAKOro CMbIC/la. MaTepUHCKME NaaThl Y)XKe AaBHO
PerynpytoT CKOPOCTb BPALLEHUS KY1epOB aBTOMATUYECKMN.

Ha 4To cTouT 06paTnTbh BHUMaAHME, TaK 3TO Ha MaKCUMaJibHYIO CKOPOCTb BpaLLeHuns
BeHTUNATOpa. CoBpeMeHHbIe KyJiepbl NOAAEPXKUBAT MaKCMMaJlbHYO CKOPOCTb
BpaweHuns ot 2000 go 8000 o60poTOB B MUHYTY. A BOT 0ObI4HOE (LUTAaHHOE) 3Ha4YeHne
ans 6okcoBbIxX KynepoB Intel HaxoauTcsa B npeaenax ot 3000 go 4000 obopoToB B
MUHYTY.

Kak BupeokapTta cHu>XaetT 3P (PeKTUBHOCTDb
oXJIa)kaeHuA

Kak HMU CTpaHHO, HO BUAEOoKapTa, HECMOTPS Ha Hanndme cobCTBEHHOM CUCTEMBI
OXJlaXXKOEHMNS, TaKXKe MOXXeT HeraTUBHO B/INATbL Ha BCIO OCTaJIbHYIO CUCTEMY
oxJla)KOeHuns cucteMHoro 6aoka.

9TO NpoMCXoauT OT TOro, 4TO OTBOAS TeN0 OT rpadnyeckoro Nnpoueccopa, cucTemMa
oxJlaXkaeHuns BbibpacbiBaeT ero BHYTPb CUCTEMHOro 6,10ka. A HEKOTOpPbIE 1 BOBCE MPOCTO
nepemMeLLInBatoT BO3AYyX BHYTPU KOpnyca KoMnbloTepa. Kpome Toro, n3-3a 6onbLion
nJaoLwanm camon naaThbl BUAEOKAPTbl BHYTPEHHUI 06bEM CUCTEMHOrO 6J10Ka CTaHOBMTCS



KakK Obl pa3aenieHHbIM NonosiaM, YTo NPensaTCTBYEeT CBOOOAHOMY ABUXXEHMIO BO3OYXa.
IOns peweHns sTon NpobsieMbl pEKOMEHOYETCSA yCTaHaBINBAaTb AOMOJHUTENbHbIN
BEHTUNATOP Ha HOKOBOW CTEHKE KOXKYXa.

dusukKa oxsiakaeHus

Bce cncTtembl oxnaXkgeHusa Ncnofb3yoT obLwmm npuHUKMn 4eNCTBUA: NepeHoc Tennaa oT
bonee ropsayero Tena (oxnaxxgaeMmoro obbekTa) K MeHee ropsyemy (cmcrteme
oxnaxkaeHus). MNpn NoOCTOSHHOM Harpese oxna>kgaemoro obbekTa, paHO UK NO34HO
nporpeeTcsa TakXe U cucTteMa oxJakaeHus, TeMmnepaTypa e€ cpaBHAETCS C
TemMnepaTypon oxna>kgaemoro obbekTa, nepenada Tensa NpPekpaTuTCca — 3TO BbI3OBET
neperpes. YToObl 3TOro He CAy4Ynsoch, HeobxooMMo opraHM3oBaTb NOABO HEKOEro
XOJI0QHOr0 BellecTBa, CNocobHOro oxsa>kgaTb caMy CUCTeMy oxJlaxxaeHus. Takoe
BELLEeCTBO NMPUHATO Ha3bliBaTb XJlafgareHToM (TensoHocuTenem). B ctaTbe
paccMaTpUBalOTCA BO3AYLUHbIE CUCTEMbI OXJIAXKAEHUSA, TO €CTb, XJlafgareHToM BbiCTynaeT
BO34yX. byaem c4uTaTbh, 4HTO BOKPYr KOMMblOTEpa €CTb HeorpaHM4YeHHbIN 3anac
X0NI0QHOr0 BO34YyXa: 3TO NpennosioxxeHne cripaBensnBo, ecim o6bLEM KOMHaThI, B
KOTOPOW YCTaHOBJIEH OOUNH UJIN HECKOJIbKO KOMMbIOTEPOB, OCTAaTOYHO BEJIMK — BO34YX
B KOMHATE He HarpeBaeTCs CyWeCTBEHHO Npu NOMOLLKX KOMMbIOTEPOB. TUNNYHasA
KOMHaTa B XXWJIOM OOoMe Uan ouce BrosiHE yOOBAETBOPSAET 3TUM TpeboBaHUAM.

BHuMaHune! 3710 npegnonoxxeHne 6ynet HeBepHbIM NPU NMPOEKTUPOBAHUMN OX1aXKOEHWNS
CepBepHO KOMHaTbI: 60/bLLOE KONMYECTBO TEXHUKMK, cCOBpaHHOM B HeboNbLLIOM 06BbEME,
TpebyeT AOMNOSIHUTENbHON NPUHYANTENBHON BEHTUNSLWN.

CyLiecTByeT HEeCKOJIbKO MexaHN3MOB rnepeHoca Tenna. [epsbin: TENIONPOBOAHOCTD,
CrnocobHOCTb BeLlecTBa NPOBOAUTL TEMJI0 BHYTPU CBOero o6bEémMa; B 3TOM CJlyHae HYyXXHO
TOJIbKO CO34aTb (PU3NYECKNI KOHTAKT HEKOTOPOro o6bEmMa BelecTBa C OxJla)KgaeMblM
06beKTOM. 3 LOCTYMNHbIX BELLECTB Hauay4ylen TengonpoBoAHOCTbLIO obnagatoT
MeTansbl, paanaTopbl N TENJOOOMEHHUKN CUCTEM OXJIaXXKOEHNA KaK pa3 N3 HUX U
n3rotasnueatoTca. Cpean MeTasnNoB Nyylle BCeX NpPoBOAUT Tenso cepebpo, n3 meHee
Ooporux — Mefdb, 3aTeM aJIOMUHUIA; KaK NpaBuio, UMEHHO NO3TOMY MefHble pagnaTopsbl
nmerT 60bLYy0 3PPEKTUBHOCTL, YEM aJlloMUHNEBbIE. BO34yX, KCTaTu, NMeeT 04eHb
HEBbICOKYIO TeNJIONPOBOAHOCTb (bnarogaps 3TOMY OKOHHbIE NMakeTbl B HALLIUX AOMaXx
COXPaHAT Ternso). BTopon mexaHn3M: KOHBEKTUBHbIN TeNI000MeH C Xs1lafiareHTom,
CBfA3aH C PU3MYECKMM NepeHoCoM OxXJ1aXKaaloLlero BewecTBa; A1 3pPeKTUBHOIro
OXJIaXXKOEHUSA HY>KHO OpraHn3oBaTb CBOOOAHYIO LMPKYNALMIO BO3ayxXa. KaTeropnyecku



HEe peKoOMeHOyeTCsA YCTaHaB/MBaTb KOMMbIOTEP B M1yXON, 3aKPbIThIA ALWLNK CTOMA; TaKXXe
NJ0X0, €C/IM KOMMNbIOTEP YCTAHOBMEH PAAOM C pagMaTopoM oTonneHus. TpeTui
MEXaHW3M: TenJJsoBoe U3Jly4eHne, ero BeamymHa npeHebpexmmo mana B
paccMaTpMBaeMbIX NpoLEeccax.

Ona opraHusaumm nepeHoca Tenna K xJagareHTy HeobxognuMo opraHM3oBaTb TEMJ0BOW
KOHTaKT CUCTEMbI OXJITAXXAEHNSA C BO34YXOM. [11151 3TOro KOHCTPYMPYIOT passinyHble
paanaTtopsbl (aHra.: heatsink). O4eBnaHo, Yem HBosibLIE NAOLWAAb TEMNIOBOrO KOHTAKTa,
TeM MHTEHCMBHee nepenaéeTcsa Tensno. icnonb3yoT gBa MeToha yBeJSIMYeHNS noLwann
paanaTtopa. MNepBbii: yBennyeHmne nnowann pébep npm coxpaHeHnn pasmepa
pagnaTtopa; opebpeHne nonyyaetcsa 6onee ryctoiM, camm pébpa — 6osnee TOHKMMMN.
TennoobmeH B TaKOM pagmnaTope yayylaeTcs, HO PacTET ero rmapaBamyeckoe
conpoTumBneHmne: Heobxoammo co3naTb 6ONbLUEe AaBneHne, 4ToObl NpoKayaTb Yepes
pagnaTop 3afaHHbIN 06bEM Bo3AyXa. BTOpon MeTo: yBeIMYHEHNE reoMeTPUYeCcKmx
pa3MepoB pagnaTopa, YTO MO3BOJISET BOBJIEYb B npouecc TenaoobmeHa 661bwmnin 06BHEM
BO34yXa, TAaKXe CHMXXAeTCHa rmgpaBnvyeckoe conpoTuBNeHmne paanatopa. Takum
obpa3om, NpeanoyYTUTENIbHBIMU OKa3bIBalOTCA pagnaTopbl 60/bLIKMX pa3Mepos.

HacTtosaTenbHble peKoMeHaauun:

PerynspHo npoBoanTe YNCTKY Kopnyca! CkonaeHne Nbiin NpeacTaBnseT CEPbE3HYIO
yrpo3sy Ons 3N1eKTPOHUKN, Bedb Mbljlb - 3TO AUIJIEKTPUK, K TOMY XKe, OHa 3abuBaeT nyTun
BblBOAa BO3Ayxa. [1poCTO OTKpoOMTE KOpPNyC B XOPOLLO NPOBETPUBAEMOM MeCTe 1
npoaoymTe ero KOMNpPeccopoM (ewe B Npogarke MOXKHO HanTn 6annoOHYNKN C CKaTbIM
BO34YXOM O/19 NPOAYBKMN) UKW C/Ierka NnponanTecb MArkom KUCTbHo. MNblnecoc He
PEKOMEHOY0, MOXKET OTJIOMaTb U 3aCOCaTb YTO-HMBYOb Hy>XHoe. MoaobHble Mepbl
OCTaHyTCsa ob6s3aTeNbHbIMM, MO KPpalHen Mepe 0 Tex Nnop, NokKa Mbl BCE He Nepenaém Ha
Kynepbl C CAaMOOYUCTKOW. KpynHble, MeasieHHble Kynepbl 00bIYHO ropa3fo Tuwe u
ahbhbekTMBHEE, TaK YTO MO BO3IMOXXHOCTU Bepute mx.

He 3anmnxmBamTe cUCTEMHbLIN 610K B Kakoe Bbl TO HM 6b1s10 MoAobune 3aKkpbITON KOPOOKMU.
He posepsanTe NponsBoanTENSAM KOMMNbOTEPHOW Mebenn, OHM HNYEro He NMoHUMatloT B
TOM, YTO U AN Yero genatoT. BHyTpeHHMe 0TCeKM B CTOJIaX BbIrNAOAT 04eHb yA06HbIMY,
HO CpaBHUTE 3TO C HeyA0OBCTBOM 3aMeHbl MeperpeBLLUNXCA KOMMIEKTYLWnX. HeT cMbicna
B MPOAYMbIBAHNN CUCTEMbI OXJTAXXKAEHWUS, €C/IN B UTOre Bbl MOCTaBUTE KOMMbIOTEP TyAa,
raoe Bo3ayxy Hekyna bynet BbixoanTb. Kak npaBunao, KOHCTPYKLUKWSA CTOoNa No3BoaseT
ybpaTb 3aHIO0 CTEHKY OTCEKa OJ19 KOMMbloTepa - 3TO 00bIYHO pelwiaeT npobnemy.



CTapanTtecb He CTaBUTb CUCTEMHbIN 670K Ha KOBEpP, NMHa4e B kopnyce byaeT bbicTpee
CKanameaTbCA MblJib U BOPC.

KnnMaT B Ballel MECTHOCTU TOXKEe CTOUT y4nUTbiBaTb. ECN Bbl XKNBETE B XKapKoWn
obnacTn, NoHanobUTCs cepbé3Hee OTHECTUCH K OXJTaXXKAEHUIO, BO3MOXHO, AaXe
noAyMaTb HAaCYET BOASHOro oxnaxkaeHus. Ecnm y Bac 06bl4HO X0J104HO, TO BO3AYX B
noMeLLLeHn NpeacTaBnseT 0COOEHHYI0 LEHHOCTb, @ 3HAYUT UCMOJIb30BaTh €ro crenyeT
C YMOM.

Ecnn Bbl KypuTe, HaCTOATEIbHO PEKOMEHAYETCS AeslaTb 3TO HE PAAOM C KOMMbIOTEPOM.
Mbinb 1 6€3 Toro BpeaHa AN KOMNAEKTYIOLWMX, @ CUFTAapPeTHbLIA AblM MOPOXXAaeT XyALINN
N3 BO3MOXXHbIX BUOOB MblJIN U3-3a CBOEN BNAXXKHOCTU N XMMNYECKOro cocTaBa. OTMbIBaTb
TaKYI0 JIMNKYIO MblJlb O4E€Hb CJI0XKHO, U B Pe3yJibTaTe 3NIEKTPOHNKA BbIXOAUT U3 CTPOS
ObicTpee 0ObI4HOrO.

3aKJso4yeHue

BOT Mbl U BbIACHWUIN, KaK HY>XHO YCTaHaB/IMBaTb KyJiepbl 418 JIy4YLLEero oxna>kaeHuns
cucTteMHoro 6710ka 1 Kak He HY>XHO 3TOro genatb, KakK NMponcxognT rpouecc
oXNakKOoeHnA.

Hapetocb Mos paboTa bblsia nHpopMaTUBHOM 15 BAC U OCTaBWU/a YaCTUYKY KaKunX-
HMOY b NOJIE3HbIX COBETOB, O KOTOPbIX Bbl HE 3HA/IM U MOrYyT BaM NPUroaAnTbCA B
OanbHenLwWwem.
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