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IHonoBebkuiit  Ogexcanap IBaHOBUY, TPOBITHUIA IHXKEHEP BIAAUTY EIEKTPOHHUX
iHpOpMAIIHHIX PECYpPCiB 1 MEPEKHHUX TEXHOIOTIH [HCTUTYTY iHQOPMALIHHUX TEXHOJOTIH 1

3aco0iB HaBuanus HAITH Ykpaiau, m. Kuis

IMITYJIbCHUH BJIOK KEPYBAHHS BEHTIJIITOPAMM KOMIT'IOTEPA
AHoTauis

AKTyallbHICTh ~MaTepially, BHKJIAQJCHOTO B CTaTTi, OOyMOBJEHa IIUPOKUM
3aCTOCYBAaHHSIM BHCOKONPOIYKTUBHUX KOMIT'IOTEPIB TMiJ 4Yac CTBOPEHHS Cy4YacHUX
iHpopmaniiinux cuctem, B tomy umciai qis HAITH VYkpaiau. binbmiicte xomm'torepiB
HAIIH VYxkpainu npamorots Ha mporecopax Intel Pentium na gacrorax Bix 600 MHz no
3 GHz i BuainsAOTh NpH bOMY OaraTo Teria, [0 BUMAara€ yCTAaHOBKU B CUCTEMHHU OJIOK
2-3 [1onaTKOBUX BEHTWIATOpPiB. Lli BEHTWIATOpPH TMOCTIMHO BKJIIOYEHI Ha MOBHY
MOTY)KHICTb, IO TPU3BOAUTH JO IMIBUIKOTO 3HOIICHHS 1 BeJIMKOTo piBHA (10 50 nb) mymy.
JInisi 3a710BOJIGHHSI €prOHOMIYHMX BHUMOT TIPOTIOHYETHCS BCTAHOBUTH B CHCTEMHHUI OJIOK
KOMITTOTepa TOJATKOBHI OJOK KepyBaHHS BEHTWIATOPAMH, SKAWU TO3BOJISIE HE3AIEKHO
KEepYBAaTH KOXHUM BEHTWIATOPOM. Lle TexHiuHe pillleHHs 3aCTOCOBAHO MiJ] YaC CTBOPECHHS
[ndopmaniitHoi cucTemMu IMIaHyBaHHS HAayKOBHX JocCiifpkeHb B HamioHampHilt Akanemii

neJaroriYHuX HayK YKpainu Ha 6a3i Mepexi [HrepHer.

Karo4oBi cjioBa: koM'iorep, eproHoMika, BEHTHISTOP, IIYM.

Beryn. I3 3pocTaHHSM MIBUAKO/II KOMITIOTEPIB MiJBUILYETHCS 1 PiBEHb TEIUIA, IO
BUJUTSIETECS KOMIIOHEHTaMU CHCTEMU: T'PIETHCS UYUIICET MATEPUHCHKOI IUIATH, CEpUO3HO
rpi€ThCS LEHTPAJbHUM TPOIECOp, HE BIACTA€ BiJl LEHTPAIHHOTO 3a TEIUIOBUAUICHHSM 1
rpadidHUI TpoIlecop BiACOKAPTH 1 HABITH OJOKM KUBICHHS 3 IMiJBHUIICHHSIM HOTY>KHOCTI
CTalld JAy)Xe CWIbHO HarpiBaTuci. Tomy s BCiX KOMIIOHEHTIB MOTPiOHI Bce OLIbII
MOTY)XHI Ta BEJMKOraOapUTHI BEHTHISATOPU OXOJIOKEHHS, SIKi MOXYThb BUSBHUTHUCS JTy)Xe
ryqyaumu. OJHaK 4acTUHA NpoOJieM, MOB'I3aHUX 13 MIBULICHHSM IIyMY CUCTEMH, BIAETHCS
PO3B’sI3aTH MPOTPAMHHUM HUIAXOM 1 HaBiTh HajamTyBanHaMu BIOS. Hanpuknaz, cydacHi

IPOLIECOPH ¥ omepaliifHi CHCTEMH aBTOMAaTUYHO 3HWKYIOTh CIIO’KMBAaHHS €HEprii B epion



MPOCTOI0, CIIPHUSIOYN OXOJIOJDKEHHIO MPUCTPOIB, OJAHAK MPHU I[LOMY BOHHU PiIKO 3HIKYIOTH
MIBUJKICTh O0epTaHHS BEHTWJIATOPIB. Y HACTUIPHOTO KOMITIOTEpA JIAIIE JBAa TOCTIHHHX
JpKepelia 1mymy, e BeHTwisitopu i sxopctki qucku (HDD). Pesonatopom Ii€i akyCTHYHOT
CUCTEMH CIIY>KHTh TOHKOCTIHHHH METaJICBUN KOPITYC.

CamMuM MpOCTUM CIOCOOOM 3HIDKEHHS HIYMYy BEHTHJIATOPIB € 3HWKCHHS YHCIA
o6epriB. 3HmwkeHHs K mrymy HDD notpeOyroTh cepiio3HOT 3MiHM KOHCTPYKIIi Kopirycy [5].
VY OiIbIIOCTI CTapUX KOMITIOTEPIB HEMAa€e CHCTEM KEpyBaHHS OXOJOKEHHSIM 1 €IMHHN
[UIIX — II€ BCTAHOBJICHHS JOJATKOBOTO arapaTHOro OJOKY KEpyBaHHS BEHTHIATOPAMH.
JIisi 3MEHIIeHHS IIyMy KOMI'IOTepa 3aCTOCOBYETHCS TAaKHM aIropuT™M poOOTH CHUCTEMH
OXOJIOJDKeHHA. SIKIO TemmepaTypa He Oulblie JAOMyCTHMOi, Ha BEHTHJISTOPH HOJAETHCS
3HIKEeHa A0 /-8 B Hampyra »KUBJECHHS 1 BOHM NPAaLIOIOTh Ha 3HIDKEHUX oOeprax. SKimio
TemIeparypa nepeBuinmia jgomyctumy (3Buuaitno 45-50°C), cmpamboBye HOPOTOBHIA
€JIEMEHT 1 Ha BEHTHJISTOPH NOJAa€Thes moBHa 12 B nampyra sxuBneHss. [loku Temmeparypa
HE 3HU3UTHCS 10 JOMYCTHUMOI, CHCTEMa OXOJOJPKEHHS MPAIIOE€ B IHTEHCUBHOMY PEXHUMI.
3HIKEHHS HaNPYTH KUBJICHHS BUKOHYETHCS, BKIIOYAIOYU MOCTIIOBHO B JIAHITIOT KUBJICHHS
pesucTtop abo OimossapHUl Tpansuctop. Lle pimeHHs 00MeXye MyCKOBUHM CTPyM IBUTYHA
BEHTWJIATOPA, IO NPU3BOAUTH A0 3MEHIICHHS MEXaHIYHOTO ITyCKOBOTO MOMEHTY.Y
pe3ynabTaTi MICHS BKIIOYCHHS KOMI'IOTepa KPHIbYaTKa BEHTHIATOpPA MOXKE 3aJHIIUTHUC
HepyxoMmoro[6].

Jlsist ycyHeHHSI IIbOTO HEJOJIIKY B TPOMOHOBAHOMY OJIOII KEPYBaHHS BEHTHIIATOPAMHU
BUKOHY€ETHCS IMIYIbCHIUM MeToq0oM Ha N-KaHalbHUX MOJbOBHX TpaH3uctopax MOSFET 3
Iay’Xe HU3BKUM OTIOpOM KaHaiy y Bigkputomy crtaHi. Huspkuit omip (0,15 Om) Bimkpuroro

KaHaJTy He 0OMEXXy€e MyCKOBHA CTPYM 1 HE 3MEHIIIYE HAMIPYTY KUBJICHHS Ha BEHTUIATOPAX.

PoOora 0J10ka KepyBaHHA BEeHTHJISITOPAMHU
Ha interpanpaux Mikpocxemax KP1006BI1 (DA2-DA4) BukOHaHI OJHAKOBI
redepatopu iMmynbciB 3 yactororo 10-12 rm. Cxema renepatopa Ha M / ¢ KP1006BI1

nojana Ha puc. 1[3].
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Puc. 1. Tunosa cxema cenepamopa imnyavcie na m/c KP1006BH1

Tpusanicts t1 = 0.69*(R1 + R2)*C, a t2 = 0.69*R2*C. R i C — 30BHIIIIHI €JICMCHTH.
JIJIsT MOXITMBOCTI 3MIiHM CKBa)KHOCTI IMITYJIHCIB JIAHITFOTIB 3apsiy 1 po3psay KOHJIEHCATopa
C posmimssorees immynbcHuMH giogamMu VD1 1 V12, a perymioBaHHS BHKOHYETHCS

noreniomerpoM R2. Cxema reHepatopa iMITyJbCiB 31 3MIHHOIO CKBaXHICTIO TOJAaHA HA

puc. 2[1].
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Puc. 2. Cxema cenepamopa imnynscie 3i 3MIHHOI CK8ANCHICMIO

Jlanmor 3apsnku 1 po3psakud koHmaeHcatopa C4 mepmioro KaHaTy pPO3AUICHUN
mionamu VD4, VD5, mo 103BOisIE PETYNIOBATH CKBAXKHICTH IMITYJIbCIB 3MIHHUM
pesucropoMm R8. Immynwcu, uepe3 po3ainosuii miog VD6, HanxoaaTe Ha 3aTBOP MOIHOBOTO
tpansuctopa VT1, kanam sikoro (omopom y Bigkpuromy craHi He Outemie 0,15 Owm)
BKJIFOUCHHWI TIOCHIZIOBHO B JIAHITIO31 JKWBJICHHS BeHTWIsATOpa. Pesuctop R8 3MiHIOE
CKBQ)KHICTh IMITYJIBCIB, IO JTIO3BOJISIE 3MIHFOBATH YaCTOTY OOE€pTaHHS BEHTHIIATOPIB Y AYyKe
MIMPOKUX MEXKax y pasi 30epeKeHHS JOCUTHh BEIUKOTO IyCKOBOrOo MOMeHTY llonboBuit
TPAH3HUCTOpP TIPAIIOE B KIIOYOBOMY PEXHMi. 3aBISIKM KIIOUOBOMY PEKHUMY pPOOOTH
MOJIOBOTO TPAH3MCTOpa pO3CiIOBaHA HUM TMOTYXHICTh Maja, IO JO3BOJISIE HE
BCTAHOBIIIOBATH IIi TpaH3WcTopw Ha pamiatopu. Kommencarop C5 3rimampkye mepenagu

iMnynbCiB. Jpyruii i TpeTiit KaHAIM aHAJOTIvHI.



Ha puc. 3 momano cxeMy ympaBiiHHS BEHTWIATOpAMHU KoMITioTepa. Bona
CKJIaJIa€EThCs 3 TPhOX KaHamiB. Ha mepmmii kanan, 3i0panuii Ha mikpocxemax DAL i DA2,
tpamsuctopi VT1, wepe3 Bunky XP2 migkimrodaeTbcsi BEHTHIATOp Mpouecopa. Jpyruii
KaHaJ, II0 CKIamaeThes 3 Mikpocxemu DAS i tpamsucropa VT2, ynpasiisie BEHTHISTOPOM
ONOKY KUBJICHHS, MIAKII0YeHnM depe3 Buiky XP3. Tperiii kanai, 310panuil Ha MiKpocxemi
DA4, tpanzuctopi VT3, ympasisie BEHTWIATOPAMU CUCTEMHOTO OJIOKY.

Jlsisi KOHTPOJIIO 32 TEMIEpPaTyporo Mpolecopa B OO € creuiadbHUi By30J1, SKHHA
NpH HarpiBaHHI pajiatopa mporecopa Bumle gomyctumoi (3azBmuaii 50° C), Bkirouae
BEHTWJIATOP TpOIlecOpa Ha TOBHY IOTYXHICTh. By3om 3pobiieHuii Ha omepariitHoMy
migcumoBadi DAL tunmy KP140Y /[708. datunkom Temmeparypu € Tepmopesuctop RS tumy
MMT-1 3 meratuBauM TKC. Tepmope3ucTop 3akpilUTIOETBCS Ha paaiaTopi mporecopa
yepe3 I30JSIMMIHY MPOKIanKy 1 miakmodaetbes uepe3 Bmiky XP1. Ilinctpoeunnm
pesuctopoM R3 BcraHOBIMIOIOTH Temmeparypy crpamnboByBaHHS DAL, [lo3utuHwmiA
noTeHIian i3 Buxoay DAL uepe3 mion VD3 mocTyrae Ha 3aTBOP MOJIBOBOTO TPAH3UCTOPA
VT1 i BigkpuBa€e HOro MOBHICTIO, IO 3MYIIYE BEHTHIISTOP MPOLIECOpa MPaIfoBaTH HA MOBHY
MOTYXKHICTh. Takox 1ed curHan uyepe3 mion VD2 i1 pesucrop R13 mocrtymae Ha 3aTBOp
Tpamsucrtopa VT2 i BiAKpUBa€e HOTO, MO MEPEBOIUTH BEHTWJIATOP OJOKY >KUBJICHHS Ha
poOOTY 3 MABUIIEHOIO MOTYXHICTIO. Llel e curHan 3mymrye 3aiiHaTucs cBitmomion VD1
s igAMKamii meperpiBaHHA mponiecopa. Komm B pesynbTari poOOTH BEHTHISATOPA
mpolecopa Ha MOBHY MOTYXHICTh TeMIepaTypa 3HU3UTHCA HIDKYE 3a7aHOi, TO MOTEHIlIaT
Hanpyru Ha Buxoali DALl crtane HH3BKMM 1 BEHTWIATOPW TEpeimyTh Ha poboTy 3i
3HIKEHUMH 00EpTaMH.

[TompoBi Tpanzuctopu VT1-VT3 tumy STP19NF20. Moxna 3actocyBatu KI1704A
a6o IRF640. Hiomm VD2-VD12 tuny K/522b aGo iHm iMIynbCHI MAaJjOMOTY>KHI.
[Mixcrpoeuni pesucropu R3,R8,R12 i R17 tuny SF 063[3,7].
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Puc. 3. Cxema b610Ka kepy8anHs 6eHMUNAMOPAMU CUCIEMHO20 OI0KA KOMN Tomepa

Vcei nOoTeHIIOMETPU BCTAHOBUTU B CEPENHE MOJIOKEHHS, NIAKIIOYUATA DO3’EMU
I |y pea ; A |y

HanamryBanHs 0JI0KYy KepyBaHHS

BEHTWJIATOPIB 1 BKIIOYUTH KoMIT 1oTep. YBidtu 10 BIOS > SmartDoc Anti-Burn Shield > i,



BIJICTEXXYIOUH TEMIIepaTypy Ipouecopa y psaky Temperatura 1 BcranoButu R3 B Take
noyioxkeHHs, mo6 ceitnomion VD1 3acituBcs mpu Ttemmepatypi mporecopa 50° C.
[ToTenmiomenTpom R8 BcTaHOBUTH Taki MiHIMAIBHI 00EpTH BEHTUJISATOPA MpoIecopa, mobd
ceitnomion VD1 morac i Gumeme He cBituBes. [lotenmiomerpom R12 BcTaHOBUTH Taki
obeptu BeHTHIsAITOpA, MO0 ONOK >XKMBIIEHHS HE HarpiBaBcsi Outbmie Hik 50° C. Ob6eptu
BEHTHJISITOPA CHUCTEMHOTO OJIOKY BCTAHOBIIOIOTH MOTEHIIioMeTpoM R17 Tak, mo6 010k He
HarpiBaBcs.

Ha puc. 3 nokazaHo 6J10k, 3MOHTOBaHMN Ha MakeTHiN mati po3mipom 70 x 44 mwm.
[TynkTupHi miii ------- — 1€ TIEPEMUYKH, IO 3’ €HYIOTh PaIi0JIeMEHTH.
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Puc. 3. Brok, 3monmosanuii na niami

SIKmo MaTepuHChKa IUIaTa Mae BOYIOBaHy CXeMy YIPaBIiHHS BEHTHISATOPOM
Iporecopa, TO MOXKHA BIIMOBHUTHCSA BiJ By3nia Ha MikpocxeMi DAL abo BHKOPUCTOBYBAaTH

HOTO /T KOHTPOJIIO 332 TEMIIEPATYPOIO YCEPEIUHI CUCTEMHOTO OJIOKY.

BucHoBku. Ha ocHOBI mi€ei cxemu 3po6sieHO 4 OJOKH YIpaBIiHHSA BEHTHISTOPAMHU
Ui PI3HUX THUIMIB TPOIECOPIB, SKI MpaIol0Th mpotsaroM 4 wMicaniB. PiBeHp mrymy

KOMITTIOTEpiB 13 BCTaHOBICHMMH Onokamu He mepesumye 25-30 nb. Moxnuse



BUTOTOBJICHHS jgaHoro Oinoky Ha-SMD  enemenrax. VY 1poMy BUDAAKy CHiX
BUKOPHUCTOBYBaTH Tpan3ucTopHy 30ipky IRF7103PBF SMD 3amicte STP19NF20[2].

CxeMmy, BUKJIQIEHY y CTATTi, MOKHA BUKOPHUCTOBYBATH K HaBYAIbHHUIA MaTepiall aJis
BUTOTOBJICHHSI aHAJOTIYHUX OJIOKIB y MIKOJAaX, TEXHIKyMax 1 CHeIiali30BaHUX TypTKax
HAyKOBO-T€XHIYHOT TBOpuocTi. lle mo3BonmuTh y4HSM 37400yTH TEOPETWYHI 3HAHHA 1
NPaKTHYHI HABUYKH 3 EJIEKTPOHIKM. BOHM 3MOXYTh peajbHO OLIHUTH KOPHCTH CBOE]
poOOTH AJIS OINIIEHHS €PrOHOMIYHIX YMOB i/l Yac poOOTH HAa KOMIT FOTepax.
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VMITYJIbCHBIN BJOK YIIPABJIEHUS BEHTUJISITOPAMHU KOMIIBIOTEPA
Ilonosckuii A. U.
AHHOTAUA
AKTyaJIbHOCTh MarepHaia, H3J0KEHHOTO B CTaThe, OOYCJOBICHA IIUPOKUM
MPUMEHEHUEM BBICOKOTIPOM3BOUTENBHBIX KOMIIBIOTEPOB IPU CO3JJaHUU COBPEMEHHBIX
uHpOpMAIMOHHBIX cucteM, B ToMm uucie qiu1 HAIIH VYkpawnsl. bonsmmHCTBO
kommnbtorepoB HAITH Ykpaunsl padorator Ha npoueccopax Intel Pentium na gacrorax ot
600 MHz no 3 GHz wu BBIZENAIOT TpHU 3TOM MHOTO TEIUId, YTO TpeOyeT YCTaHOBKH B
CUCTEMHBIH OJIOK 2—3 OTOJHUTENBHBIX BEHTHJISTOPOB. OTH BEHTHJIATOPHI MOCTOSHHO

BKJIFOUEHBI Ha MOJHYI0 MOIIHOCTb, YTO MPUBOJUT K OBICTPOMY M3HOCY U OOJIBIIIOIO YPOBHS



(mo 50 nb) myma. J[is ymOBJICTBOPEHHsS 3PrOHOMHYECKUX TPeOOBaHMU MpeiiaraeTcs
YCTAHOBUTh B CHUCTEMHBIM OJIOK KOMIIBIOTEpA JOMOJHUTEIBHBIA OJOK YIpaBlICHUS
BEHTWISITOPAMH, TO3BOJISAIOIINI HE3aBUCUMO YNPABIATh KaXIbIM BEHTUJISTOPOM. ITO
TEXHUYECKOE pEIIeHWe TNPUMEHEHO Tmpu co3jaannu VHOOPMAIIMOHHON  CHUCTEMBI
IJIAHUPOBAHUSI HAYYHBIX HcclieloBaHui B HanmoHnanbHOM AKaJieMUU MEJarornYecKuX HayK
VYkpauns! Ha 6a3e cetn HTEpHET.

KuroueBble €Jj10Ba: KOMIBIOTEDP, APTOHOMHUKA, BEHTUIIATOP, IIYM.

SWITCHING POWER FAN CONTROL OF COMPUTER
Popovsky A.
Resume

Relevance of material presented in the article, due to extensive use of high-
performance computers to create modern information systems, including the NAPS of
Ukraine. Most computers in NAPS of Ukraine work on Intel Pentium processors at speeds
from 600 MHz to 3 GHz and release a lot of heat, which requires the installation of the
system unit 2-3 additional fans. The fan is always works on full power, that leads to rapid
deterioration and high level (up to 50 dB) noise. In order to meet ergonomic requirements it
is proposed to install a computer system unit and an additional control unit ventilators,
allowing independent control of each fan. The solution is applied at creation of information
systems planning research in the National Academy of Pedagogical Sciences of Ukraine on
Internet basis.

Keywords: computer, ergonomics, fan, noise.



