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I “” OCHOBHbIe cBeaeHusda

OxAaKIEHUE - OAUH U3 BAXKHEUIIINUX U CAOKHBIX BoIlpocoB. OT TOrO,
HaCKOABKO KaueCTBEHHO 3TOT Bompoc O0yaeT Bamu npopaboraH,
3aBUCUT HAOEXKHOCTDb U JIOATOBEYHOCTh KOMITbIoTepa. Kpome Toro,
ocoboe BHUMAaHUE 3TOMY BOIPOCY CAEAYET YAEAUTH IIPU pa3roHe
CHUCTEMBI, €eCAU BrBI xXeaaeTe HoOUTHCS CTAOUABHON U yCTOMYHUBOHU
pPaboThI.

HarpeBaroTcsi, a caeoBaTEABFHO TPEOYIOT OXAQKAEHUSI OOABIIITHCTBO
KOMIIOHEHTOB BBIYHUCAUTEABHOM cucTeMsbl (I1K):

0 IIpoueccopsr;

0 BumeokapThl;

[ BAOKH OII€epaTHBHOH IIaMSITH;

0 HakonmuTeAH H npoBoasl (HDD, CD-ROM/RW, DVD);
[ BAOKH IIHTaHHS,

0 CeBepHBIH H IOXKHBIH MOCT YHIICETA.

JAs1 TIpOIleCCOPOB U BUIEOKAPT OXAaKIAEHUE 00s13aTeAbHO. YT0O KacaeTcsd OCTaAbHBIX
KOMITOHEHTOB JOIIOAHHUTEABHOE OXAQKIEeHUE HEOOXOIUMO B CAyYae UX HEITTATHOTO
WCIIOAB30BAaHUSI UAH €CAU HUCIIOAB3YIOTCS KOMIIOHEHTBI OOABIIION IIPOU3BOAUTEABHOCTH.




1
||”H| CHMIITOMBI

CuMmniTroMaMy HEOOCTATOYHOTO OXAAKAEHUS U
rieperpeBa KOMIIOHEHTOB BEIYHCAUTEABHON CHCTEMBI
CAyZKAaT:

UTopmozkeHHne paboThl CUCTEMBI UAU €€ YaCTEMH.
Hamnpumep npusHakoM neperpena npusoga CD-R
uAu HDD cAyzKUT 3HQUYUTEABHO CHUXKEHUE CKOPOCTH
YTEeHUs /3aIIUCU JaHHBIX

[l [TocTrossHHasT aBTOMaTHYeCKasl repe3arpy3ka KoMIbioTepa (00bIYHO
CBUOETEABCTBYET O II€PETPEBE IIPOIlECCOoPa)

[ Brixon u3 CcTpos pa3AndHBbIX KOMIIOHEHTOB CUCTEMBI
[ TToBeIIlIEHHAas TeMIlepaTypa KOMIIOHEHTOB «Ha OIIyIIb»

[ CI/II‘HaAI/IBaL[I/IH CIIELHHMAABHBIX IIPOTpaMM KOHTPOAHUPYIOIIIUX TEMIIEPATYPY




II|HH| Paguartopbl

[To cBOeW cyTn pagnaTtop SABNSETCHA YCTPONCTBOM,
CyLLECTBEHHO obneryarowmm TensioodbMeH npoueccopa C
oKpyXatoLieun cpenoin. lNnowagb NoBEPXHOCTM NPOLIECCOPHOro
KpucTtansa 4Ypes3Bbl4anHO Mana (Ha CerofHsi He npeBbILAaeT HECKOSbKUX
KBagpaTHbIX CAHTUMETPOB) U HeJOCTaTOMHA ANs1 CKONbKO-HMBYAb 9dhdEKTUBHOIO
OTBOa TEMNMOBOWN MOLLHOCTU, N3MEPSIEMON AecATKaMu BaTT. brarogaps cBoen
opebpeHHON NOBEPXHOCTN, paanaTop, dyayym yctaHOBNEHHbLIM Ha npoueccope, B
COTHW 1 Jaxe TbICAYM pa3 yBENMMYMBAET MNIoLaib €ro TENOBOrO KOHTAKTa C
OKpy>KatoLlen cpeaon, crnocobcTBysd TEM CaMbiM YCUITEHUIO MIHTEHCUBHOCTU
TennnoobMeHa 1 KapauHanbHOMY CHUXXEHUIO paboden TemnepaTypbl.
dyHOaMmeHTanbHOW TEXHUYECKOU XapaKTEPUCTMUKON pagnartopa

SIBNSIETCA TEPMUNYECKOE CONMPOTUBIEHNE OTHOCUTENBHO NOBEPXHOCTU
NPOLIECCOPHOro KpucTtania — BefindnHa, no3BonsoLas OUEHUTb ero
9 (PEeKTUBHOCTL B KA4eCTBE OXnaXaatowero ycTponcTea

[onsa TepMUYECcKoro ConpoTUBNEHUS OEUCTBYET YETKUM NPUHLMMN «4EM
MEHbLLUE, TEM HAMHOIO fny4Lue».




Buabl pagnatopos

«IKCTPY3NOHHbLIE»
(npeccoBaHHbLIE) paanaTopbl.

Haunbonee gewesble,
obLenpusHaHHble 1 camble
pacrnpocTpaHeHHblE Ha pPbIHKE,
OCHOBHOW Martepwuan,
NCNonb3yeMbin B X NPON3BOACTBE
— anomMuHun. Takme paguatopsl
N3roTaBnMBalOTCA METOA0M
9KCTpYy3um (npeccoBaHmns), KOTOPbIN
NO3BOSSET NMONYYNUTb JOCTATOYHO
CIOXHbI Npodounnb opebpeHHon
NOBEPXHOCTUN U JOCTUYb XOPOLLNX
TEN00TBOAALLMX CBOUCTB.




«Cknagvyartbie» paanaTopbil.
OTnuyaloTcsa AOBOSNbHO NHTEPECHLIM
TEXHONOINMYECKUM UCMOSTHEHMEM: Ha
6a3oBou NnacTuHe paguartopa namkou
(M ¢ NOMOLLBIO aare3NoHHbIX
TENIoNpPoOBOASLLNX NACT)
3aKpennsaeTca TOHKass MeTannmyeckas
neHTa, CBEpPHyTas B rapMOLLIKY,
CKJTaZlKn KOTOPOW UrpatoT porsib
cBoeobpasHon opebpeHHOM
nosepxHoCcTN. OCHOBHbIE MaTepuarnsl
— antoMnHNN n meab. o cpaBHEHUIO
C 3KCTPY3NOHHBLIMW paanaTopamu,
OaHHasi TEXHOSOrMsl NO3BONsSET
nony4yatb nsgenust bonee KOMNaKTHLIX
pasMepoB, HO C TaKOW e TensoBOU
9 PEKTMBHOCTLIO (MK aaxe
nyyiien).




«KoBaHble»
(xonoaHonedopMUpPOBaHHbLIE)
paguaTopsbl. [1ns nx N3rotoBneHus
NCNOSb3yeTCA TEXHONOMNS XON04HOro
NpeccoBaHns, KOTOpas NO3BOSIAET «BaAATb»
NOBEPXHOCTb pagmaTopa He TOSMbKO B
doopme cTaHOapTHbIX MPAMOYTrOfbHbIX
pebep, HO U B BUAE CTPEXKHEN
NPOn3BOSIbHOro cevyeHmns. OCHOBHOW
mMarepuan — antMmMHUN, HO 3a4acTylo B
OCHOBaHue (nogowsy) pagnartopa
OOMOSTHNTENBHO MHTErPUPYIOT MeAHbIE
NfacTUHbI (4NA ynydweHns ero
TENSI00TBOAALWMX CBOUCTB). TexHonoruns
XOf04HOro NpeccoBaHUA XapakTepusyeTcs
OTHOCUTESNBbHO Marou
NPON3BOANTENBHOCTbLID, MO3TOMY
«KOBaHble» paguaTopsbl, Kak npasuso,
OOPOXE «IKCTPY3MOHHBIX» U «CKNagyaTbIX»,
HO Janeko He Bceraa nydlle B nriaHe
TennoBon 3aPEKTUBHOCTN.




«CocTaBHble» paanartopsbl. Bo
MHOIOM MOBTOPSIOT METOANKY
«CKnag4vaTtbiX» paguaTtopoB, HO
obnagalT BMECTe C TEM BeCcbMa
CYLLLECTBEHHbBIM OTIIMYNEM: 30ECH
opebpeHHasa NoOBEPXHOCTb
doopmMUpyeTCs yKe HE NEHTOU-
rapMOLLKOWN, a pasfenbHbIMK
TOHKMMW NMNacTUHaMu,
3aKpensieHHbIMM Ha NoaoLBE
pagmartopa rnanukom Urnm CTblIKOBOW
ceapkon. OCHOBHOW MCMOSb3yeMbIH
MaTepuan — meab. Kak npasuno,
«COCTaBHble» paanaTopbl
XapakTepuaytTcsa 6oriee BbICOKOM
TennoBon 3PPEKTUBHOCTbLIO, YEM
«3KCTPY3MOHHbIE» U «CKMNagyaTbiey,
HO 3TO HabnaaeTcsl TONbKO Npu
YCINOBUW XXECTKOro KOHTPONS
KadecTBa Npou3BOACTBEHHbIX
NpPOLECCOB.




Kak yzke OhIAO OTMEUYEeHO, COBPEMEHHBIE ITPOIIECCOPhI UCIIBITHIBAIOT
HY2KIY B OXAaKJAIOIIHNX YCTPOMCTBaxX C KaK MOXKHO 00Aee HU3KUM
TEPMHUYECKHUM COIIPOTUBAEHUEM. Ha ceromua gaxke cambie IIPOABUHYTHIE
paguaTopPbl HE CIIPABAIIOTCHI C 3TOM 3aa4Y€li: B YCAOBULAX €CTECTBEHHOM
KOHBEKIIUU BO3QyXa, T.€. KOrJa CKOPOCTh ABUXKEHUS BO3AYIIHBIX MACC
MaAa (TUMIUYHBIN OpUMEP — MapeBO Haa acpasbTOM JOPOIKHOTO
IIOAOTHA B XKapKUU A€THUHU OEHB), «IITATHOM» TEIIAOBOU 3Pp(PeKTUBHOCTU
pPaguaToOpPOB OKA3bIBAETCA HEAOCTATOYHO OAL IIOAAECPKAHULI
IpreMAeMoOM paboueit TeMIiepaTyphbl Impoiieccopa. KapauHaabHO
YMEHBIIIUTh TEPMHUYECKOE COIIPOTUBAEHUE paaraTopa MOXKHO TOABKO
OTHUM CIIOCOOOM — XOPOIIEHBKO €r0 BEHTUAUPOBATH (FOBOPS I10-
HAQy4YHOMY, CO30aTh YCAOBHS BBIHYXKIEHHON KOHBEKIIUU TEIIAOHOCUTEAS,
TO OHINB Bo3ayxa). Kak pas asg aTUX 1eAed ITPaKTUYECKH KasKIbIH
IIPOIIECCOPHBIN paguaTop U 000PYAyeTCd BEHTHASITOPOM, KOTOPHIH
J00POCOBECTHO IIPOAYyBaET €ro BHyTpPEeHHee MexkpedbepHoe
Wpﬂ("‘l"pF]T—T("T‘RO

BeHTtunsatop (Cooler)




Ha cerogHsi B NpoLeCcCopHbIX Kyrnepax HaxoaaT NpUMeHeHNe B
OCHOBHOM OcCeBble (aKCuasribHbl€) BEHTUNATOPbI,
dopmMmupyroLme Bo3ayLLUHbIN MOTOK B HAanpasieHUW, napansienbHOM
OCU BpaLleHus nponesnnepa (KpbinsyaTkn).

«XogoBad» YaCTb BEHTUNATOPA MOXET ObITb
NOCTPOEHAa Ha NOoALLNMNHMKE CKOmbXeHus (sleeve
bearing, Hanbonee gelweBas U HegonroBe4YHas
KOHCTPYKUMSA), HA KOMOUHUPOBAHHOM
NOALLNNHMKE — OOWH MOALUMMHUK CKONbXEHUS
NSII0C OOMH NOALUMMNHUK KadeHns (one sleeve
-one ball bearing, Hanbonee pacnpocTpaHeHHasd
KOHCTPYKUMSA), U HA ABYX NOALUNNHMKAX Ka4YeHUS
(two ball bearings, camas goporas, HO B TO Xe
BpeMSl O4EeHb HageXHasa U JonroseyHad
KOHCTPYKUMSA). Hy, a anekTpuyeckasa 4acTb
BEHTUISATOPA NOBCEMECTHO NpeacTaBnaeT cobon
MWHUATIOPHBLIW 3reKkTpoaBuraTesis MOCTOSHHOIo
TOKa.




-||”H| HuTporeHHble cncTtemsl
(>Kngkmn asor)

B CambIit «XapOKOpHbIA», camMblii
N HEOOCTYNHbIN, CaMblii HEYOOOHbIV 1 caMblil
R 9P EKTMBHBIN HA cerogHsa noaxog —
«HUTPOreHHoe oxnaxgeHue». B eMKOCTb,
3aKpensieHHy Ha KpucTanne, HanmBaeTcs
CXKMXKEHHbIN ra3 — a30T, UMELLINA
TemMnepaTypy Aaneko HUxe Hyns no
Llenbcuto. 3aeck Bonpoc apdheKTUBHOIO
noaBo4a XOro4HOro TENSIOHOCUTENS He
CTOWUT, NOTOMY 4YTO OH NMMBO ecTb (N umeeT
ceon -196°C), nnbo ero HeT. TennoobmeH
Takxke He siBnsieTcsa npobrnemoun no Ton xe
NpUYNHE — €MKOCTb Ha KpucTtarnse nMmeet
dakTuyecku Ty xe Temnepatypy -196°C,
NnoKa TaM eCTb XUOKUN a30T.




[ MOporeHHble CUCTEMBI
(BoOsiHOEe oxnaXgeHue)

Ha kpucTanne npoueccopa MOHTUPYETCS
repMETUYHO 3aKpbITbi TENNOOTBOA, MMEOLLNN
BXOLHYIO U BbIXOAHYIO TPYOKM (Tak HasblBaeMble
lwTyuepsl). BHe kopryca unmn B ero cB060aHOM
obnactun yctaHaBnmBaeTcsl TENT00OMEHHUK C
BEHTUATOPOM, MOXOXUN HA aBTOMOBUNbHbIN
pagnaTtop. BmecTe ¢ BogsiHblM HACOCOM 3TH
yCTpoOUCTBa TPyOKaMn COeanHSIOTCH B 3aMKHYTYIO
Lernb, KOTopasi 3anosiHAETCA TeNnoHOCUTENEM
(Bogon). Hacoc npokaymMBaeT XONoAHY BOOY
Yyepes TeNSI00TBOA Ha NpoLeccope, rae oHa
3abupaeT Tenno n HarpeBaeTcs. ATUM
obecrneymBaeTcs NOCTynNnNeHne Xoo0qHoro
TEeNNOHOCUTESNS N TENNOOOMEH C NCTOYHUKOM
Tenna. Mo Tpybkam Boga noctynaet garee B
TennNoobMeHHMK BHE KOpnyca, rae oxnaXaaeTca U
BO3BpaLlaeTcs onATb K Tennioorsoay (doto 2).




KpuoreHHble cuctembl ((DPEOH)

OTN CUCTEMBI OTNINYAKOTCA OT
«BOOSAHOK» TOSIbKO TEM, YTO B
KadecTBe TEMNSIOHOCUTESTS
BMECTO BObl MUCMNOMb3YyETCS
«NPUPOXKOEHHbLINY
TepManbHbI areHT — PPEOH.
COoOTBETCTBEHHO, KOHTYP
MNOSTHOCTBLIO N 06A3aTENbLHO

| repMEeTUYEH, a HacocC U
TENSI00OMEHHUK OTIMYaKOTCS
YNyYLWEHHbIM Ka4eCTBOM.
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anemeHTamu llensTbe (BO34OyX)
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= OnewmeHT lNenbTbe — 31O HebosbLIada
NfiacTUHKA, urpatoLwas ponb «MNpoKnagku»
MeXay KpucTaniom npoleccopa u
Kyrnepom. He BoaBasach B omsnyeckume
OCHOBbI AiBrieHud lNenbTbe, MOXHO
OTMETUTb, YTO 3Ta NSIACTUHKA MO3BOSISAET
nogaepXmBaTb pa3HOCTb TeMMeparyp
CTOPOH nnacTuHKKN B panoHe 40°C nipu
oTAaBaeMbIX KpUcTasnsom rnpoueccopa
aecaTkax BaTT Tenna




