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JlaGopaTopHa po6ora Ne3
«BruiuB pery/iloBaHb CHCTEMH 3aNAJTIOBAHHA HA MOTYKHICHI XapaKTEePUCTUKH
aBTOMOOIJIHLHOTO ABUI'YHa»

Mema  po6omu: BU3HAYCHHS BIUIMBY pETYJIOBaHb CHCTEMHU 3alajiOBaHHS
aBTOMOOUIBHOTO JIBUTYHA HA MTOKA3HUKH HOTO MOTY>KHOCTI 1 MPUIMICTOCTI.

Oénaonanna: nsuryn BMW M10, Tectep aBTOMOOUTbHUM, NaTYMK YaCTOTU
o0OepTaHHA KOJIIHYACTOTO Bajia JBUTYHA, CEKYHOMIip, Habip 11ymniB, Habip IHCTPYMEHTIB,
BUTPATOMIp IaJIHBA.

Ilapamempu,uio 3minI0I0MbCAKYT 3AMKHEHOTO CTaHy KOHTAKTiB MEPEPUBHUKA;KYT
BUIIEPEKEHHS 3allaIFOBaHHS; 3a30p MK KOHTaKTaMH CBIYOK 3aIlalOBaHHS.

Teopern4Hi BizomMocTi
Cucrema 3anajlBaHHA - 1€ OJHA 3 TOJOBHHUX CHCTEM B AaBTOMOOUI, SKa
MpU3HAayYeHa JUIs 3amalieHHd po0o4oi Cymiln B HWIIHApaxX ABUTYHIB BHYTPIIIHBOTO
3ropstHHs. CucTeMa 3anaiioBaHHs OyBa€ TPhOX THUIIB: KOHTAaKTHA; OE3KOHTAKTHA;
KOHTaKTHO-TPaH3UCTOPHA.

Konmaxmna cucmema 3ananiosaums
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Puc. 1. Cxema KOHTaKTHOT CHCTEMH OaTapeiHOTO 3araatoBaHHS:

a - cxema; 0 - MMOJIOXKEHHS KJIIoUa BUMHUKaya 3alalIeHHs 1 CTapTepa;

1 - Baxinp 3amamioBaHHs; 2 - PYXOMHUH KOHTAaKT, 3 - HEPYXOMHH KOHTAKT; 4 -
KyJa4doK; 5 - mepepuBad HU3bKOI Hampyru; 6 - koHaencarop; 7, 14 1 23 - nposix; 8 -
BUMMKAY 3anajitoBaHHs; 9 - npomatkoBuid pesucrop; 10 - mepBuHHa oOMoTKa;ll -
BTOpUHHA O00MOTKa; 12 - KoTymika 3amantoBaHHs; 13 - marHitomposia; 15 - BUMHKay
J0JIaTKOBOro pe3uctopa; 16 - ammnepmerp; 17 - akymynsatopHa Oarapes; 18 - BuMukau
JIAHIIIOTa akyMyJIsTOpHOi 6arapei; 19 - potop 3 enexkrpoaom; 20 - po3noAiabHuK; 21 1 24
-- pesucTopu; 22 - eneKkTpoau; 25 - CBIUKa 3amajfoBaHHs; 26 - KIOY BUMHKada
3anaatOBaHHS.



http://uk.wikipedia.org/wiki/%D0%94%D0%92%D0%97
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[Ipu 3aMuKaHHI KOHTAKTIB 3alallOBaHHS CTPYM BiJ aKyMyJsTOpHOi OaTtapei
IPOXOJIUTh MO MEPBUHHIM OOMOTIII KOTYIIKM 3alajlOBaHHs, CTBOPIOIOYM HABKOJIO HEl
MartiTHe nosie. JIaHIIor HU3bKO1 HAIIPYTH HACTYITHA: MO3UTUBHA KJIEMa aKyMYJISTOPHOI
Oarapei 17 - ammepmerp 16 - BUMMKa4 3amaitoBaHHS 8 - AOJATKOBHM pe3uctop 9 -
nepBuHHa 00OMoTKa 10 - mpoBig 7 - pyXOMHUI KOHTAaKT 2 - HEPYXOMHM KOHTaKT 3 -
BUMHUKau Macu 18 nmaHIrora akyMyJnsaTopHOi OaTapei — HeraTuBHa KJieMa aKyMYJIITOPHOT
Oarapei.

[Ipu po3MuKaHHI KOHTaKTIB MEPEPUBHUKA 3HECTPYMIIIOETHCS TIEPBHHHA OOMOTKA
KOTYIIIKH 3aIajlOBaHHs 1 PI3KO 3MEHIIYETHCS MAarHiTHE 1oJie. MarHiTHHHN MOTIK 3HUKAE
MoJIsl TEPETUHAE BUTKA BTOPUHHOI Ta MEPBUHHOI OOMOTOK, NpPH LBOMY 1HIYKYE
enextpopyuiiiny cuity (EPC) Bucokoi Hanpyru y BropunHii 1 EPC camoinmgykiiii B
MEepBUHHINA 00MOTIII. IMITyJIbcH BUCOKOT HAIPYTH MIABOJASTHCS IO CBIUOK 3arallfOBaHHS
BIIMIOBITHO JIO MOPSAAKY pOoOOTH IMMIIHAPIB ABUTYHA. PoTtop 19, mo obepraeTbes, CBOIM
CJIEKTPOJIOM  PO3MOJAUISE IMITYJIbCH BHCOKOI HANpyrd MO EJNEKTPOMIB KPHIIKHU
po3noauibHuKka. Yactora obOepTaHHsS poTopa B 2 pa3ud MEHIIE YacTOTH OOEpTaHHA
KOJIIHYacToro Bajdy 1, TaKUM YHUHOM, 30iraeThCsi 3 YacTOTOIO OOEpTaHHS KyJadka
nepepuBHUKA. [10710’)KEHHS TUTACTHHE POTOPA HABIIPOTH KOKHOTO 3 €JIEKTPOIIB KPHUIIIKH
PO3MOAUIbHHKA BIANOBIJAE PO3IMKHYTOMY CTAHOM KOHTAKTIB MEPEPUBHUKA.

Korymka 3anmamoBanHsa (1HAYKIIMiHA) TpU3HAYeHa /JI1 [EPETBOPEHHS CTPyMy
HU3bKOI HAIPYTX Ha CTPYM BUCOKOI HalIPYyTH.

Puc.2. Kotymika 3ananroBaHHS .
) 1 - HAKOHEYHHK TIPOBOJTY BUCOKOI HATPYTH;

s e

2-KPUIIIKa;
4 § 3 - THI3/10 BUCHOBKY OOMOTKH BHCOKOi HaIIPYTH;
"'52 \’,. 4 4 - KOHTaKTHA MPYKUHA,
2 § 5 - 32kKMM 0OMOTKH HHU3bKO1 HAIIPYTH;

6 - mpokIaaKa;

7 - IIacTUHA;

8 - KpOHIITENH;

9 - nepBuHHA OOMOTKA;

10 - BTOprHHA OOMOTKA;

11 - kopmyc;

12 - 1305111iH] TPOKIAJIKY;

13 - 130m15TOD;

14 - nnacTUHYACTUM CEPACUHUK;
15 - macno;

16 - 13omsTOD;

17 - nopaTkoBwHii orip;

18 - mnacTuHa KPITJICHHS OTOPY;
19 - rBUHT;

20 - 3atuckau BKb nogatkoBoro omnopy.
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Ha 3ani3umii niacTuHYacTuii cepieyHuKk 14 HamMoOTaHi BTOPUHHA, a TOBEPX HEl
nepBUHHA 0O0MOTKH. OOMOTKM MpUETHAH] IO 3aTUCKAYIB 1 THi3[a KapOOJIITOBOT KPUILIKH
2, 10 SIKOi BKpPYYEHHUM HAKOHEUYHHK | APOTY BHCOKOI Hampyru. BilbHHI MpoOCTip B
KOXYCl 3aloBHEHO MaciioM. JlogaTtkoBuii omip 17 3akpimieHo Ha KOPITyCl KOTYIIKU 3a
JIOTIOMOTO0 BCTAHOBJICHOI CKOOM (KpOHIIITEHA) 8.

IlepepuBHuk-po3nogisibHuk. IlepepuBHUK TpU3HAUYEHUN i1 PO3MUKAHHA 1
3aMHUKaHHS KOJIa HM3bKOi HAmpyTd, TOOTO MEPBUHHOTO KOJIa KOTYIIKH 3alaJlFOBaHHS.
PosnoainpHuK npu3HaAYeHUH I pO3MOAUTY CTPYMY BUCOKOT HAIllPYTH, IKUH HAJXOUTh
BIJI KOTYIIKHM 3allajlloBaHHS JI0 CBIUOK 3alajIlOBaHHS OaraTOIMIIHIAPOBUX JBUTYHIB
BIJIMOBIJTHO JI0 TIOPAJIKY POOOTH IMITIHJIPIB.

Puc. 3. IlepepuBau-po3noiiIbHUK

1 - 3'eqayBasIbHA My(Ta IPUBOAY;

2 - peryiroBajbHI ralku OKTaH-KOPEKTOPA;

3 - mKana;

4 - pyxoma IIaCTHHA;

5 - macioka;

6 - mpyxuHa Tpy3UKa;

{ - TPY3UK;

8 - BaKyyMHUI PETYIATOP BUMIEPEIHKCHHS
3amaitOBaHHS;

9 - pyxomuii TUCK;

10 - xynaJox;

11 - po3HOCHOI MIaCTHHA POTOPA;
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12 - xpuika po3noAiIbHUKA;
N 13 - OiuHa KjIeMa,

-
2= (NN
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14 - nenTpanbpHa KieMa;

15 - kiemMa HU3BKOI HaIPYTH;
16 - xoHnaeHcaTop;

17 - KOHTaKTH 3aITaTIIOBaHHS,
18 - moBcTSAHMII THIT;

19 - 3acTiOKa KPHUIIIKH.

IlepepuBau ckiafaeTbes 3 KOPILyCY, BCEPEAMHI SIKOTO MICTUTBCS PUBOAHUNA BaJIUK,
3'€eqHAHUIM 4Yepe3 BIALIGHTPOBHUM peryisTop 3 Kymnadykom 10, HEpyXoMOro OmopHOTO
JAUCKa Ta pyxoMmMoro aucka 9. 30BHI KOpIyCcy YKpiIJieHI BaKyyMHHUH pPETYIATOP
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BUIIEPEHKCHHSI 3amantoBaHHs 8 1 koHaeHcaTop 16. Ha pyxoMomy NMCKY BCTaHOBJICHO:
HEPYXOMUM KOHTAKT 17, 3'€eIHaHMI 3 MacOr0, pyXOMHUH KOHTAaKT, 130JIbOBaHUH BiJl Macu
Ta 3'€JHAHUN MPOBITHUKOM 3 130JbOBAHOIO KJIEMOIO HU3bKOi Harpyru 15, 1 rHIT 18 mis
3MmaiyBaHHs Kynauka 10. Hepyxomuil KOHTaKT BCTAaHOBJICHHM Ha CHEIlaJbHOMY
MalIaHYMKYy, 3aKpIIUICHOMY Ha JAMCKY BUHTOM. [lnmomiaaka pa3oM 3 KOHTAKTOM MOXKE
MEePEeMINyBaTHCS EKCIIEHTPUKOM, IO Ja€ MOXJIHMBICTh PETYNIOBaTH 3a30p MiXk
KOHTakTaMu. PyxomMuii KOHTakT 3a JIOMOMOTOI0  IUIACTUHYACTOI  MPYXUHH
MPUTHUCKAETBCA O HEPYXOMOro KoHTakTy. [Ipm oOepTaHHI Bajiuka KyJdauoOK CBOIMHU
BUCTYNIAMH TEPIOAUYHO BIATHCKAE PYXOMHUH KOHTAKT, 1 KOHTAaKTH PO3MHKAIOTHCA,
NEPEepUBAIOYN  CTPYM HHU3BKOI HAmpyru. 3MUKAaHHA KOHTAKTIB 3JIACHIOETHCA 3a
JIOTIOMOTOI0  TJIACTUHYACTOI  MpyXuHW. HopmanbHuii 3a30p MK  KOHTaKTaMH
MepepUBHUKA, IO 3HAXOMASITHCS B TOBHICTIO po3iMKHyTOMYy cTani - 0,35-0,45 mwm.
KinbkicTh BUCTYIIB Ha KyJa4yKy BIANOBIAA€ YUCITY HUTIHAPIB, a MBUIKICT OOEpPTaHHS
BaJlMKa BJBIYl MEHIIE IIBUIKOCTI 0OepTaHHA KoJliHYacToro Bany. KoHTakTu
BUT'OTOBJICHI 3 TYTOILIABKOTO METAY - BOJIb(ppamy.

Po3noninbHUK CKIaIa€eThCsl 3 pOTOpa 3 PO3HOCHOIO IiacTUHOKO 11, xapOosiToBOi
KpUIIKU 12 3 BUBITHUMHU O1YHUMH KjeMaMH 13 1 IeHTpaibHOl KiIeMU 14 3 KOHTaKTHOO
BYIVIMHOIO 1 TOJABJISIOUMM OIOPOM, IO 3MEHIIYE TEPEnIKoaud pPaaioTPaHCIIALII.
Bcepenuni potopa € 3pi3, 3a 10MIOMOTOI0 SIKOTO BiH (DIKCYETHCS B MIEBHOMY IOJIOXKEHHI
Ha KyJmadyky W oOepTaeThCs pa3oM 3 HHUM. Y THI3O0 IEHTPAIBHOTO 3aTHUCKaya
pPO3MOAUIbHUKA BCTABJSIOTH IMPOBIJ BUCOKOI HANpyrW KOTYUIKHA 3amalitoBaHHA. Bin
OIYHMX BUBIJHUX KJIEM MPOBOAM NPHEIHYIOTH JI0 CBIYOK 3alajlOBaHHS B MOPSIKY
poOOTH LMIIIHIPIB ABUTYHA MO HaNpsIMKy oOepTaHHs portopa. CTpyM BHUCOKOI HaNpyru,
1HYKTOBaHUN y BTOPUHHINA OOMOTIII KOTYIIKHM 3alajloBaHHS B MOMEHT PO3MUKAHHS
KOHTAaKTIB TIEpEpUBHUKA, HAJIXOIUTh Yepe3 KOHTAKTHY BYIJIMHY Ha IUIATIBKY pOTOpa, a
MOTIM Yepe3 MOBITPSHUN MPOMIXKOK Ha OIYHY BUBIAHI KJIEMYy 1 MO JPOTY BHCOKOI
Halpyrd Ha CBIUKY 3amnaitoBaHHs. [lpu mojganbiioMy po3MHKaHHI KOHTAaKTIB POTOP
MOBEPHETHCS 1 PO3TAITYETHCS MPOTH YEPTOBOTO OIYHUM KJIEMHU 1 T. II.

Criuka 3anaJI0BaHHs - 1€ TPUCTPIN CUCTeMHU 3anaitoBaHHs OeH3uHoBoro B3, mo
CIIYI'y€e i1 CTBOPEHHS I1CKPOBOIO MPOMIKKY B KOJII BHUCOKOI HAampyrd 3 METOIO
3analifoBaHHs poOoyoi cymimnl B UWIIHApPI ABUTYHA. BoHa ckilamaeTscs 13 TphOX
OCHOBHMX KOMIIOHEHTIB: KOpIIyca, €JIeKTPOMAIB Ta 13o0JsaTopa. s repMernsanii CBiUKu
1I0JI0 LIEHTPAIBHOTO €JIEKTPO/Ia BUKOPUCTOBYIOTH TEPMOLIEMEHT 200 CTPYMONPOBIIHUN
CKJIOTEPMETUK. Y Cy4YaCHUX CBIYKax TEIJIOBUN KOHYC 130JITOpPA BUXOAMUTH 32 TOPEIh
HIKHBOI YACTHMHU KOPIIYCY, 3aBASIKM YOMY BiH Kpallle OXOJIOJKY€ETHCS MiJ 4ac BIYCKY
XOJIOMIHOT CyMIIlll 1 TEIUIOBHM Jiama3oH CBIYKH po3MHproeThes. [ ¢dopcoBaHux
JIBUTYHIB BHUKOPUCTOBYIOTH CBIYKH, LEHTPAIBHUM EIEKTPOJ SKUX BUTOTOBJICHO 1
MTOKPUTO HIKEIHXPOMOBOIO, CPIOHOIO YH IJITATHHOBOIO 0O0JIOHKOTO.
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KoHTakTHaA raika
Opebpenune wzonatopa
KoHTakTHaA ronoeka
WMzonatop
Kopnyc
TokonpoEoAALMA CTEKNOTEPMETHE
YNNOTHUTENEH 08 KONk LD
TennooTEoAAWEA Wakba
LleHTpans Bl 3nekTpog
10 Tennoeo# KOHyC W3ONATOPA
11 Pabouad kamepa cEeYm
12 3nekTpod maccel (Bokoeof)
h  Wckpoeoi 3azop
L [OnuHa BEEpTHEZEMOR YaCTH
| Onvua pezeboBoi vacTv (Lokane)
d  HapysHbid guametp pesshel
3 Pazmep nog knwy

WD~ 001 b LDk —

Puc.4. CBiuka 3amajiroBaHHs

KonaencaTop - 1BONOMIOCHUK 3 IEBHUM 3HAUYCHHSIM €MHOCTI 1 MQJIOi OMIYHUM
MIPOBIAHICTIO; IPUCTPIM JIJIs1 HAKONMMYEHHS €Heprii enekTpuyHoro nojist. KonaeHcarop €
MaCUBHHUM €JIEKTPOHHUM KOMIIOHEHTOM. 3a3BUYail CKIaIa€ThCA 3 IBOX €JIEKTPOIIB Y
(dbopmi macTuH (00KIA0K), PO3AUICHUX 1€IEKTPUKOM, TOBIIUHA SIKOTO MEHINA Y
MOPIBHSHHI 3 pO3MipaMu OOKJIaJIOK.

be3konmaxmna cucmema 3ananio8anHs

Puc. 5. Cxema 0€3KOHTAKTHOT CHCTEMH 3aITaJIFOBAHHS:
| - cBiuka 3amaatoBaHHs; 2 - JATYMK-PO3MOIIIBHUK; 3 - KOTYIIIKA 3aMaitoBaHHs; 4 -
KOMyTaTop; 5 - akyMyJisITOpHa Oatapes; 6 - 3aMOK 3alaJlfoBaHHs; 7 - pE3UCTOp; & -
CBITOJIIOM; 9 - KJIEeMHa KOJIOAKA Ha TATUYMUKY — PO3MOALTLHUKY

IpuHuun podoTH 0€3KOHTAKTHOI CHCTEMH 3alAJTIOBAHHS
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IIpr oOepTaHHi KOJIHYACTOTO Bajdy JBUTYHA JaTYUMK-PO3MNOJUIBHHK (GOpMye
IMIyJIbcH HampyrH i mepefae iX Ha TpaH3UCTOpHHU KomyTatop. Komyrarop cTBOproe
IMIIyJIbCU CTPYMY B JIAHL}031 NIEPBUHHOI OOMOTKM KOTYLIKH 3alaJIIOBaHHS. Y MOMEHT
HepeprUBaHHs CTPYMYy IHIYKTYETbCS CTPYM BHCOKOI HAmpyrd y BTOPHHHIA 0OMOTIII
KOTYIIKU 3ananoBaHHa. CTpyM BHCOKOI HAmlpyTy MOJA€THCS HA LEHTPATbHUN KOHTAKT
pO3MOaiIbHNUKA. BiAMOBIIHO [0 MOPSAAKY pOOOTH IWIIHAPIB ABUTYHA CTPYM BHUCOKOI
HAIPYTHU MOAA€ETHCS MO MPOBOAAX BHUCOKOI HANPYrHM HA CBIUKM 3amaimioBaHHA. CBIUKH
3aMajgloBaHHs 3[IACHIOIOTh 3aliMaHHA MAJIMBHO-TOBITPAHOT cymimni. [Ipu 30inbmieHH]
4acTOTH 00EpTaHHS KOJIHYACTOTO Bajly PErylOBaHHS KyTa BUIEPEIHKCHHS 3aMalioBaH-
HS1 3[IIACHIOETHCS BIALICHTPOBHUM PETYIATOPOM BUTIEPEIKEHHS 3aNaTIOBaHHS.

BinuenTpoBuii peryjasiTop BHIlepel:KeHHs 3anajloBaHHs. PerymioBaHHs KyTa
BUIICPE/HKEHHS 3alallOBaHHS 3aJ€KHO BIJ YacCTOTH OOEpTaHHS KOJIHYACTOrO Bajy
3MIIMCHIOETHCS aBTOMATUYHO BIAIIEHTPOBUM PETYJISTOpOM. BiH cKilaaeThCs 3 TIIACTUHH,
3aKpIIUICHOI Ha MPUBOJAHOMY BAJIMKY, JBOX TATAPIIB HA OCAX IUIACTUHU, MPYKUH, 1110
CTATYIOTH TATapIll, 1 MJIaHKKU Kynadka. Kynadok 3 MIaHKor0 BUIBHO MOCAHKEHUI Ha BiCh
npuBoaHoro Baja. LtudTu TATapiiB BXOJATH Y MNpPOpPI3U IUIaHKU Kyinadka. [lpu
oOepTaHHI TPHUBOJHOTO BajMKa IIiJl JI€I0 BIAIEHTPOBOI CHJIM TATApIi, SKi B
HOPMAJILHOMY CTaHI CTATHYTI TPY)KWHAMH, TIOYMHAIOTh PO3XOJUTUCH 1, KOJHU
BIJIIICHTPOBA CHJIa JOCSITHE TIEBHOI BEIWYMHHU, BOHH, NMEPEOOPIOIOYM OMIp TMPYKUHH,
pPO3XOJAThCS 1 CBOIMHM INTHUPTAMU MOBEPTAIOTh IUIAHKY 3 KYJAYKOM Yy HampsMi
obepTanHs, 3a0e3meuyroyd OUIbII PaHHE PO3MHUKAHHS KOHTAKTIB 1 BIAMOBIIHO
30UIBIIYIOUM KYT BHUIEPEIKCHHS 3anamtoBaHHs. [Ipu 3MeHIeHHI uucia oOepTiB
3MEHIIYEThCS 1 BIAIEHTPOBA CHWJA, IO JI€ HA TATApIl, NPYyXKUHA IOBEpPTaE iX y
MOYATKOBE TOJIOKEHHSI, 00epTaloyu MPH I[bOMY IUIAHKY 3 KyJIaukKoM Yy OiK 3MEHIICHHS
KyTa BUTIEPEHKCHHSI.

3aJ1eKHICTD OTY/KHOCTI, TOIMHHOI T2 MUTOMOI BUTPAT NAJTUBA Bil KyTa
BUIIEPEIKCHHS 3ANAJIOBAHHS.

MakcumanbHIi MOTYKHOCTI MPH 33JlaHOMY IIBUAKICHOMY 1 HaBaHTa)KyBaJIbHOMY
peXuMax BIJINOBIJIA€ MEBHUM ONTUMAJIbHUN KyT BUIEpEIKEHHs 3amantoBaHHs. Pery-
JIOBAJIbHI XapaKTEPUCTUKU 32 KyTOM BHUIEPEIKEHHS 3alajiloBaHHS, 3HATI MPHU PI3HUX
HIBUJKICHUX 1 HABAHTAXYBAJIbHUX PEXKHUMAX, € YACTKOBUMHU. OCHOBHY XapaKTEPUCTUKY
3 YCTAHOBJICHOTO KyTa BUIIEPE/KCHHSI 3aMaJIFlOBaHHS 3HIMAIOTh MPYU HOMIHAIBHINA 4acTo-
Ti o0epTaHHS KOJIIHYACTOTO Basia JABUTYHA 1 MOBHOMY BIAKPHUTTI JPOCEIBHOI 3aCIIHKU
KapOropaTopa.

IlinroroBka paBuryHa. Jlisg 3HATTS pEryiiOBalbHOI  XapaKTEPUCTUKU IO
CTaHOBJICHO-MY KyT1 BUIIEPEKEHHSI 3allaIIOBaHHs, ABUTYH OCHAIIYIOTh MPUCTPOEM, 1110
JI03BOJISIE 3MIHIOBATH 1 (JIKCYBaTH MOMEHT TOadi 1CKPH.

[lepen BunmpoOyBaHHAM ABUTYHA BIAKIIOYAIOTH BIAUEHTPOBUH 1 BAKYYMHHI peryns-
TOPY BUTEPEIHKEHHS 3aNaIFOBaHHS.
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3MiHa KyTa BUIEPEKEHHS 3alallOBaHHA 3a0€3MeUyI0Th IOBOPOTOM PO3MOAUTLHHKA.
KpimieHHs: nepepruBHUKA-PO3NOIIBHIKA Ma€ 3a0€3MeYUTH MoJady iCKpU B MEXKax Bij
10 © micass BMT 1 10 50 ... 60 °© no BMT (y kyTax moBOpOTY KOJIIHYaCTOTO BaIy).

3HaueHHS ONTUMAJIBHOTO KyTa BUIEPEIKEHHS 3aMaJieHHs B MEPILY Yepry 3aJIe:KUTh
BiJl IKOCT1 OeH3uHy. ToMy BUIpOOyBaHHS CJIiJl TPOBOJAUTH IO COPTY OCH3UHY, PEKOMEH-
JI0OBaHOMY 3aJ0BOAOM-BUpOOHUKOM. [lepen mouaTkom BUMIPOOYBaHb ABUTYH MpPOTpiBa-
I0Th 0 HOPMAJILHOTO TEIJIOBOTO CTaHYy, BCTAHOBIIOIOTH HE3MIHHE MOJIO0XKEHHS APOCEIh-
HOT 3aCJIIHKH 1 MOCTIMHY 4acTOTy 0O€pTaHHA KOJIHYACTOTO BaJa.

IocainoBHiCTH NPOBEIEHHS TOCTiTIB.

[lepmmii mociia mpoBOASTH MPH MI3HBOMY KyT1 BUNlepeKeHHs B Mexkax Bij 0 o 10°
nicns BMT. Kyt BunepemkeHHs 3amalitoBaHHS BCTAaHOBIIOIOTH BPYYHY ITOBOPOTOM
PO3MOAUIbHUKA. 3aJlaHy YacTOTy OOepTaHHs KOJIHYacTOro Baja KOPETyloTh HaBaHTa-
*KeHHsM ranbma. [licns crabumizaiii pexxuMmy poOOTH JIBHUTyHa (IKCYIOTh 3YCHIUIS MO
BAXKEJIIO rajbMa, 4YacTOTy OOepTaHHs Bajy rajbMa, BUTpaTa MajiuBa 3a JOCHiJ, TpUBa-
JICTh AOCHIYy; TeMIIepaTypy Macia, OXOJOJKYHYOi PIAMHH, BIAMPAIlbOBAHUX Ta3iB.
Pe3ynbTaTi 3aHOCATH B KypHAaJl BUIPOOYBaHb.

VY npyromy aociiji KyT BUNEPEIKEHHS 3anaitoBaHHs 30UIbIIYIOTh Ha S ... 8 © 1 3Mi-
HOI0O HaBAaHTAXKECHHS Ha rajbMi BIJHOBJIOIOTH 3aJaHy YacTOTy OOepTaHHA. Y KypHal
BUNPOOYBAaHb 3aHOCSATH TI K BEJIIMYWHH, IO 1 B IEpHIoMy Aociijal. TperTiid 1 HacTymHI
JOCIIIM BUKOHYIOTh aHAJIOTIYHO MEPUIOMY 1 APYroMy, 30UIbIIYIOYM MIOpa3y KyT BUIIE-
pPEIKEHHS 3aMaiioBaHHs Ha OJHAKOBY BEJIMYHHY.

OcraHnHIiA J0CHI]l MPOBOJATh MPU KyTl BUIEPEIHKEHHs 3amaitoBaHHs Ha 6 ... 10 °
OLIBIIIOMY, HIXK PEKOMEHI0BAHO 3aBOJIOM-BUPOOHUKOM JIsl JAHOTO ABUTYHA. Jljist oTpu-
MaHHS OUIBIIOT BIPOTIAHOCTI pe3yJbTaTiB BUPOOYBaHb MICHS 3aKIHUEHHS JOCHI/IIB 3Hi-
MalOTh XapaKTEPUCTUKY B 3BOPOTHBOMY MOPSIKY, 3MEHIIYIOYH KyT BUIICPEHKCHHS 3a-
MaJIOBAHHS HA OJHAKOBY BEJIMUUHY.

Ha mizncraBi 3amuciB y mpoOTOKOII BUMIPOOYBaHb MPOBOJATH MiPaXyHKH 1 OyTyIOTh
rpadivHi 3a71€KHOCTI PETYIIOBAILHOT XapaKTEPUCTUKH 32 KyTOM BUIIEPEIKECHHS.

AHauni3 peryJiroBajibHOL XapPaKTePUCTUKH. Tumnosa peryJroBaibHa
XapaKTepUCTHKa IO KyTy 3alalioBaHHS KapOIOpaTOPHOTO [BUTYHA TPH TMOBHOMY
BIIKPUTTI JAPOCENBHUX 3aCIIHOK, MOCTIHHOT 4YacTOTH oOepTaHHS HaBeAeHa Ha puc.6. 3
11€1 XapaKTEPUCTUKU CIIAYE, 10 YACOBUIM BUTpATA MaJMBa 3AJIMIIAETHCS MOCTIHHUM. Lle
MOSICHIOETHCSI THUM, II0 PETryJIIOBaHHs KapOropaTopa, MOJIOKEHHS APOCETbHOI 3aCIiHKY i
MOCTiifHa yacToTa 00epTaHHs KOJIHYACTOTO Basia He 3MiHIOIOThCA. Ha roanHHy BUTparty
Maju-Ba MOKE BIUIMBATH MiIITPiB TOPIOYOI CYMIIIll, OJTHAK BiH HE 3HAYHUM.

Excrpemanbhi 3HayeHHS a(EKTUBHOI MOTYKHOCTI 1 TUTOMOI BHUTPATH TaJIMBa
nepeOyBarOTh Ha OJHIM JiHII, MPOBEJACHOI MEPIEeHIUKYISIPHO 10 Oci adciuc.
MaxkcuMaibHa MOTYKHICTh 1 MiHIMaJIbHa UTOMa BUTpaTa MajiBa B JAHOMY BHIIQJKY
BIJIMOBIAAIOTH KYTY 25 © MOBOPOTY KOJiHYaTOro Bairy 10 BMT.

31 301IbIICHHAM KyTa BHIIEPEIKEHHS 3alallOBaHHS 3TOPSHHA BEJIMKOI YaCTHHU
nanuBa BiAOyBaeThesl 10 mpuxony mopiiHa y BMT B ymMoBax 3MeHIIYIOThCS OOCSTH
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UIiHApa. Babll paHHE 3amaiioBaHHsS BHUKJIMKAE MIABUIICHHS TEMIEPATypH 1 TUCKY
ra3iB B MPOIECI 3rOPSHHSA, [0 MOXXE MNPU3BECTH J0 BUHUKHEHHS JETOHAIlll, IO
BUKJIMKA€E TIOCWJIEHY TEIUIOBIIa4y B OXOJOJKYBajbHYy piauny. [lpu mepemyacHoMy
3aiiMaHH1 3'IBJISIETbCS HETaTHBHA pPOOOTa CTUCHEHHS, IO MPU3BOAUTH JI0 3HUKEHHS
inaukaTopHoro KKJI.

[Ipn OinbIn MI3HBOMY KyTi BHUIEPEPKCHHS 3alaliOBaHHA 1HIUKATOPHUN Ta

mexaniunuit KKJI nmocsraioTe MakCUMalbHUX 3HAU€Hb, MPH SKUX TOTYXKHICTh TEX
J0CATAE MAKCUMAJIbHOTO 3HAYCHHS.
31 301IbIICHHAM YaCTOTH OOEPTaHHS KOJIIHYACTOTO Baja MOCUIIIOIOTHCS BUXPOBI PyXHU
cyMimni B Kamepl 3ropsHHS. OJHAK MOJIMIICHHS TMEPEeMIlIyBaHHS HE KOMIICHCYE
CKOpDOYEHHSI Yacy J3TOpsHHS 1 HeoOxijgHe 3O0UIbIIEHHS KyTa BHIIEPEHKCHHS
3aIaJlOBaHH.

3HIDKEHHSI HaBaHTAXEHHS MPH TOCTIMHIN 4acTOTI oOepTaHHS KOJIHYACTOrO Basia
BUKJIMKA€ HEOOXIHICTh 301IbIIEHHSI ONTUMAJIBHOTO KyTa BUIIEPEKEHHS 3aIlallOBAHHS.
Ile mosiCHIOETbCA TUM, IO 31 3MEHIICHHSM HABAaHTAXCHHS 1 MPUKPUTTAM APOCENIbHOI
3aCIIIHKHU 3HIKYETHCS KOSPIIIEHT HAMMOBHEHHS. [Ipu 11boMy 3pocTae BiIHOCHA KUIbKICTh
3aJIMIIKOBUX Ia3iB, U0 BUKIMKAIOTh 3HUKEHHS MIBUAKOCTI 3ropsiHHs. KyT BUnepemxeH-
Hs 3alaJIFOBaHHA MOBUHEH OyTH OLIbIINM.
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Puc.6. 3anmexHICTh perynoBaibHOI XapaKTEPUCTUKH 32 KyTOM BUIIEPEIKCHHS
3aIlaIIOBAHHS.

KOHmaKmHO'mdeS’uCWlOpHa cucmema 3anajiltO6aHHA
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Puc.7. CxeMa KOHTAaKTHO-TPaH3UCTOPHOI CHCTeMHU 3anantoBanHs qeuryHa 31J1-130
(cTpikamMu BKa3aHa JIAHIIOT BUCOKOI HAMPYTH):
a - po3TaIllyBaHHsS BUBOJIIB Ha TPAH3UCTOPHOMY KOMYTaTOPI;
0 - 3arajpHa CXeMa CUCTEMH 3allaIlOBaHHS;
1 - rpansuctopuuit komyrarop TKI02; 2 - pesuctopu; 3 - 650K 3aXKUCTy TpaH3UCTOPa
4 - mepBUHHA OOMOTKA; 5 - KOTYIIIKA 3alaIioBaHHs;, 6 - BTOpUHHA 00OMOTKA;7 - CBIUKH
3amajatoBaHHs; 8 - Kpulka; 9 - potop 3 enekTpooM; 10 - po3noaiIbHUK 3aMaIFOBaHHS;
11 - pyxnuBU KOHTAKT; 12 - HEpyXOMUM KOHTaKT; 13 - KyJa4ok 3anaitoBaHHs; 14 -
nonatkosi pe3uctopu 107; 15 - BuMuKau 101aTKOBOTO pe3ucTopa; 16 - akymynsTopHa
Oatapesi; 17 - BuUMuKau 3anagtoBanHs; 18 - cradbumitpon; 19 - nioxa; 20 - iMIyIbCHUI
Tparcdopmarop; 21 - repmanieuii Tpansuctop; K, b 1 E - enextpoau tpansuctopa
(BIZIMOBIAHO KOJIEKTOP, 0a3a Ta emMiTep) BKIIFOYAE CJIEMEHTIB.

P000Ta KOHTAKTHO-TPAH3UCTOPHOI CHCTEMH 3ANAJTHBAHHA.

Sxio BUMuUKay 3anaitoBaHHs 17 BKIIOUEHUH, a KOHTAKTH NIEPEPUBHUKA PO3IMKHEHI,
TO TpaH3ucTop 21 3amMuKaB HOro, Tak SIK HEMae CTpyMy B HMOTO JAHILIIOTH YIPaBIIIHHSA,
T0OTO B mepexoi emitep 0aza. CTpyM HE MPOXOAUTH 1 MIXK €MITEpPOM 1 KOJIEKTOPOM Ha
Macy, TOMY IO OMip IbOTO TMepexony ayxke Benuke. [Ipu 3aMukaHHI KOHTaKTiB
NepepUBHUKA B JIAHIIIO31 YIPABIIHHS TpaH3ucTopa (emitep - 6a3a) NPpoXOAUTH CTPYM, B
pe3ynbTaTi TPaH3UCTOP BiAKpUBaeThesa. Cuna cTpymy yHpaBiliHHS HeBeNHKa (OJIM3bKO
0,8 A) 1 3MeHmyerbcs g0 0,3 A 31 30UIBIIEHHSM 4YacTOTH OOEpTaHHSA KyJauka
NepepuBHUKA. Y KOHTAKTHO-TPAH3UCTOPHOI CHUCTEMI 3aMalllOBaHHS € JiBa JIAHIIOTH
HU3BKOI HAMPYTH: JIAHIIOT YIIPaBIIIHHS TPAH3UCTOPA 1 JAHIIOT pOO0OYOTro CTPyMYy.

BniuB pery/jiloBaHb CHCTEMU 3aNIATIOBAHHS HA HABKOJIMIIIHE cepe1oBHIIe
OcHoBHa npuYMHA 3a0pyIHEHHS MOBITPS MOJATAa€ B HEMOBHOMY 1 HEPIBHOMIPHOMY
3ropsiHHi nanuBa. Bevoro 15% #ioro BuTpadaeThest Ha pyx aBTOMOOLIA, a 85% «J1eTUTH
Ha Bitep». Jlo TOro * KaMepH 3ropsiHHS aBTOMOOUIHHOTO JIBUTYHA - 1€ CBOEPITHUMN
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XIMIYHUM peakTop, 110 CUHTE3y€E OTPYHHI PEYOBHMHHU 1 BUKHUIAE iX B aTMochepy. HaBiTh
HEBUHHUN a30T 3 aTMocdepH, MOTPAIUISIOUN B KaMepy 3TOPSHHS, IMEPETBOPIOETHCS HA
OTpYIHI OKCUAM a30Ty.

VY BiAnpanboBaHMUX razax JBUTYHA BHYTPIIIHBOTO 3ropsiHHs ([IB3) MicTUThCA MOHAT
170 mKiATUBUX KOMIIOHEHTIB, 3 HUX Onu3bko 160 - TOXiAHI BYTJEBOJHIB, MPSMO
3000B's13aH1 CBOEIO TOSBOI0 HETMOBHOTO 3TOPSIHHS MaiuBa y ABUTYHI. HasBHICTH y
BIJIMIPAIIbOBAHUX Tra3ax IIKIJJIMBUX PEYOBHH OOYMOBJIEHO B KIHIICBOMY MiJICYMKY
BUTJISAJIOM Ta yMOBAaMU 3TOPSIHHS TAJIMBA.

Cxuan BlI[HpaHI)OBaHI/IX ra3iB 3aJeXuTh BIJ pPOAY 3aCTOCOBYBAHOTO  MAITHBA,
NPUCATOK 1 Macen, peXUMIB poOOTH JBUTYHA, HOrO0 TEXHIYHOTO CTaHy, YMOB PYyXY
aBTOMOOUI Ta 1H. TOKCHYHICTH BIANPAllbOBAHUX Ta3iB KapOIOPATOPHUX JBUTYHIB
00YMOBJIIOETHCS TOJIOBHUM YMHOM BMICTOM OKHCY BYTJICIIIO Ta OKCHIIB a30TY.

Mana KiTbKICTh KUCHIO B TOPIOYill CyMillll,IKa HAJAXOAUTh B JBUTYH, (SIKE CIIpHUSE
HEMIOBHOMY 3TOPSIHHIO B IMJIIHJpax JBUTYHA 1 ,BUXOASYHM 3 I[bOTO, 30UIbIICHHS
KUIBKOCT1 4YaJHOTO Tra3y) BIUIMBA€ IPU HEMOBHOMY 3TOpSIHHI 1 Ha 30LIBIICHHS
BYT'JIEBOJTHEBUX CIOJIYK 1 KINTSABU. TaKOX IIbOMY CIIPHUSIE 1 TTI3HE 3aMalFOBaHHS.

Pe3ynbTaToM HEMOBHOTO 3rOPSIHHA € TE€, IO BHUXJIOMHI Ta3d MICTATh OLIbIIe abo
MEHIIIE MIKIJIMBUX CIOJIYK.

[Ipouiec 3ropsHHS ICTOTHO 3aJ€XHUTh Bl CKJIaJy TOPIOYOi CyMilll. 3arajibHa
3QJIEKHICTh (MpU HAWUBUTIAHIIIOMY BHUIEPEIKEHHI 3alajieHHs) Taka: HanOUIbIIa
TeMmrepaTypa 1 TUCK Tra3iB y KaMepl 3TOpSIHHSI JIOCATarOThCA TMpU 3JIeTka 30aradeHiit
cymiuii. [Toganpiie 11 30araueHHs 1 301 THEHHSI 3HUXKYE TEMIIEpaTypy.

Binxunenns kyTta BUIIEpEIKCHHS 3allajicHHS BiJl ONTHUMANbHOI BEIMYHUHU TEXK
poOUTH TIpSAMUIN BILTUB. 30UTBIICHHS KyTa MiABUIIYE TEMIEpaTypy yCEpeauHi KaMepH 1
MO€E JOBECTH 1i JI0 pIBHS, HEOE3NMEUHOTO /I PO3TalloBaHUX TaMm jnertaneit. [lpu
MI3HOMY 3allaJICHHI TeMIIEpaTypa B Kamepi 3HWKYEThCS, ajie Ha BUITYCKY - 3pocTae. e,
30KpeMa, MOCHIIIOE TEIUIOBUN PEKUM POOOTH BUITYCKHOTO KJIallaHa.

Iopsiiok BUKOHAHHS PO0OTH:

1. TlepeBipuTH TOTOBHICTH MEXaHI3MIB 1 CHUCTEM JBUTYHA JO pPOOOTH 1
3aMyCTUTH HOTO, MPOrpITU 10 poOOYOi TeMIIepaTypHu.

2. 3arIylmMTH JBUTYH 1, BUKPYTHBIIN CBIYKH 3allajlOBaHHS, BCTAHOBHTH B
HUX HOMIHAJIbHUH 3230p, TOCTABUTH CBIYKH HA MiCIIC.

3. 3anmycTUTH JBUTYH 1 3a JIOIOMOIOK TecTepa aBTOMOOIIBHOTO 1
CTpOOOCKOTIa BCTAHOBHTH HOMiHAJbHI  3HAUCHHS KyTa  BHIICPCHKCHHS
3aMaJlfoBaHHs, KyT 3aMKHEHOTO CTaHy KOHTaKTiB ITEPEPUBHUKA.

4. Bu3HauuTHU BUTpATY MAJIMBA HA MPOTSI31 5 XBHUJIMH.

5. YBIMKHYTH BUMIPIOBaJIbHI IPUCTPOI U TIPHUIIA]TIH.

6. Pi3ko BimKpUTH JpOcelbHY 3acyBKy KapOrwoparopa 1, TpuUMarouu ii B
TPaHUYHO BIJIKPUTOMY CTaHi, 3adikcyBaTh 3pPOCTAHHS YaCTOTH OOepTaHHS
KOJIIHYaCTOTO BaJia IBUTYHA B YacCi.

7. IloBepHYyTH IpOCENbHY 3aCYyBKY JI0 BUXITHOTO CTaHY 1 3yIMHUTH JIBUTYH.

8. Busnauntu kpytusny xapakrepuctuxu n=f(t).
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9. 3anmycTuTH IBUTYH 1 BCTAHOBUTH KYT BUIIEPEIKEHHs 3anaitoBaHHs 20°.

10. Bukonatu fii 1o mi. 4-8 1 3arJIyIIuTy JBUTYH.

11. 3amyCTUTH IBUTYH 1 BCTAHOBUTH KYT BUIIEPEIKEHHS 3anantoBanHs 40°.

12. Bukonatu fii 1o mii. 4-8 1 3arJIyIIuTy JBUTYH.

13. 3amycTuTH ABUTYH 1 BCTAaHOBUTH KyT 3aMKHEHOTO CTaHy KOHTAaKTIB
MEePEPUBHUKA,AKHUI BIAMOBIIAE 3a30py MK HUMH B 0,3 MM.

14. Buxonatu Aii mo . 4-8 1 3ariymuTy ABUTYH.

15. 3amycTuTH ABUTYH 1 BCTAaHOBUTH KyT 3aMKHEHOTO CTaHy KOHTAaKTIB
NepPEepUBHUKA, IKUW BIANOBIAA€ 3a30py Mik HUMH B 0,5 MM.

16. Buxonartu aii mo nmn. 4-8 1 3aryymuTy ABUTYH.

17. BcraHOBUTH 3a30p MK KOHTaKTaMH CBIUOK 3anamtoBaHHs 0,4 MM, Mix
KOHTaKTaMu nepepuBHuka — 0,4 Mmm.

19. Bukonatu fii 1o mi. 4-8 1 3arJIyIIuTy JBUTYH.

20. JloBecTH peryitoBaHHS MPUJIAJIB CUCTEMHU 3alallOBaHHS JO0 HOMIHAJTBHUX
3HAYEHb.

21. OneprkaHi 1aHi 32 BUTPATOIO MaJIMBa 1 KPyTHU3HOIO TpadikiB GpyHkitid n=F(t)
IPEACTABUTH Y BUTJISAII TaOJIHIII.

22. TlpoBecTr aHaii3 OTPUMAHUX PE3YyJIbTATIB 1 3pOOUTH BiIMOBIAHI BUCHOBKH.

Kyt 3a30p Mix

Tpuanictb Butpara
. BUIIEPEIKECHHS KOHTaKTaMH
JOCIIY,XB najavBa
3allaJIFOBAHHHS | MEPEPUBHHUKA,MM

Ne nocniny

KoHTpoJbHi 3antMTaHHA

1. Sk BIUIMBAIOTH PETYIIOBAHHS MPUJIA/liB CHCTEMU 3aNATIOBAaHHS HA MaJUBHY
€KOHOMIYHICTb JBUTYHA?

2. SIK BIUTMBAIOTH PETYTIOBAHHS NMPUJIAIiB CHCTEMH 3allalfoBaHHs Ha
MNOTYXHICHI XapaKTEPUCTUKHU ABUTYHA Ta HOTO MPUMOMICTICTH?

3. Ha 511 moka3HuKH poOOTH CUCTEMH 3alallfOBaHHS 1 ABUTYHA B IIJIOMY
BIJIMBAIOTH BIAMIYEH] PETyIIOBaHHS?

4. TlosicHITH IPUHIIAT 11 CTPOOOCKOTA 1 TOPSIOK HOTO BUKOPUCTAHHS.

5. o Take mpuHOMICTITH JBUTYHA 1 Ha AK1 €KCIUTyaTallliH1 MOKa3HUKU
po0OoTH aBTOMOO1JISI BOHA BIUTMBAE?




