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JlaGopaTopna po6ora Nel
Tema poGoTu: bynoBa mxepen eneKTpornocTayaHHs

Merta po6oru: Ilin yac pobGOTH HABUUTUCH MEPEBIPATH CTaH CIPABHOCTI JKEpe
€JIEKTPOIIOCTAaYaHHS aBTOMOOLIIS.

3unaru: I[lpuszHadyeHHs, OyI0OBY, MNPHUHIUI POOOTH CHUCTEMHU €JIEKTPOOOIaTHAHHS
aBTOMOO1JIS.

Bmitu: CamocTiiiHO aHami3yBaTh Ta HAaXOAWTH HECIPABHOCTI B CHCTEMI
eJIeKTpoOoOJIaTHAHHS.

Hpuiaagu i marepianm:
JBuryn M-412.
[arerpanshe pene A-112.
AxymynstopHa Oatapes.

M w b

ABTO-TECTED.

TeopernuHi Bitomocri:

OCHOBHMMHU HECHPABHOCTSIMU CHCTEMHM €JEKTPOOOJIaIHAHHS aBTOMOOUIS € OOpuUB
CJIEKTPUYHUX JIAHITFOTIB BHACIIJIOK MOPYIICHHS KOHTAKTIB B CICKTPUYHHX 3'€THAHHSIX (
oclabNieHHs iX KpIMJIEHHS, OKUCJECHHS KOHTAKTHUX 3'€/THAaHb), OOpPUB MPOBITHUKIB
ab0 meperopaHHs 3amoO0DKHUKIB, 3aMHKaHHS JIAHIIOTIB 4Yepe3 MOPYIIEHHS 130JILii
NPOBOJIIB, & TAKOXX BUXOAY 3 JIaAy ACSIKHUX YaCTUH CUCTeMHU ( JaMIIOYOK OCBITJICHHS
MPUIIAJIIB, TATYMKIB KOHTPOJIBHO BUMIPIOBAJILHUX MPUIAIIB, peie 1 T.1.).

3ano0iraHHs BKa3aHMX HECMPABHOCTEH B OUIBIIOCTI BHUMNAJAKIB MOJSATae y
3HAXOKEeHHI ( 13 JOMOMOTOI0 1HAMKATOPIB a00 TecTepa) MICIh 00puBy ab0 3aMUKaHHS
€JIEKTPUYHUX JIAHLIOTIB 1 B 1X 3amo0iraHHIO NUISIXOM MIATS)KKA KOHTAaKTHUX 3'€/HaHb,
3aUMCTKM BIJ] OKHCl a TaKOX 3aMiHM BUHIIOBIIM 3 Jlaqy eJeMeHTiB. Enextpuuni
JAHITIOTH €JIEKTPOOOaTHAHHS 3aXUIICH] 3amo01KHUKAMH, TOMY B TEPIIy 4Yepry IpHu

HepeBipii NOTPIO HO 3BEPHYTH yBAry 4YM HE MEePeTOPiB OJ U H 3 HUX.
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Pucynok 1.1 - Cxema ejieKTpUYHA — CTPYKTYPHA JizKepet
€JIEKTPOINOCTAYAHHSA ABTOMOOLISI
AKbB- akymynstopHa 6aTapes 3 HAlpyror
PH- perymarop Hanpyru reseparopa
Ip- ctpym BMukanHs peryisaropa PH
I'- reneparop 3MIHHOTO CTPYMY
B- BunpocroByBau
Ur Ta Ir- BiAMOBIIHO OCTIMHA HANpyTa Ta MOCTIMHUN CTPYM reHeparopa
KJI- xoHTpOIBHA JIaMITOYKa TeHepaTropa
[6- ctpym Bin AKbB
[ 36- ctpym 0OMOTKM 30yKEHHS TeHepaTopa
I - 3mMiHHUI cTpyM reHepaTopa
[ 1 Ta U H- BIANIOBITHO CTPYM HaBaHTa)XEHHS Ta Hampyra B 0OPTOBiN Mepexi

aBTOMOO1JIA.

Cucrema elneKTponocTayaHHs Mpalioe Tak: SKIo poTop reneparopa He KpyTUTHCS (
neuryH JIB3 He 3amyuieHo), To criokuBadi enekrpoeHeprii xuBiasaThes Big AKB. Komu
Harmpyra reHepartopa 3pocte i1 gocsarHe 3HaueHHs Harpyru AKbB , tomi [a=I6=Ir. [Ins
3ycTpiuHo mapanenbHoro 3'enHands AKDB 1 reHeparopa Ta 3a yMOBHM PIBHOCTI iX HaAmpyr
ctpyMmy, 3apskeHHss AKB ne Oyae I[3=0O. bopToBi crnokuBaui >KMBISTBCS Bil 000X

mxkepen: AKB 1 reneparopa ( [n.=I6=Ir ). Yactuna oGepTaHHs poTopa reHeparopa



10U PAETHCA JICI0 HUXKYOK BiJI TPAaHUYHUX OOEPTIB HEPOOOYOro XOAYy MPOIpiTOro
JIB3. 3 MOMEHTy JOCSATHEHHsI KOJIHYaTUM BajioM OOEpTIB, BHUIIUX BiJ TIPaHUUHUX
00epTiB HEPOOOYOTo X011y, Hanpyra ctaHe Ounbinoro Bix Hanpyru AKB.

Perynatop PH cnoxwuBaroun ctpym Tp Bijg reHepaTopa, cTalOuIi3yBaTHME HOTO
Hanpyry 31 30unseHHsIM 00epTiB JIB3. Tenep renepaTop ®UBUTH yCi KOJa CIOKHMBAYiB
enektpoeneprii 1 mounHae 3apsypkatu AKb ( Ir=Ia+Ip+I3). Hanpyra ma nHaBaHTakeHHI
nopiBHioe Hampysi re”eparopa (Un=Ur), a 1ii 3HayeHHs BU3HAYa€TbCAd  Ta
nifgcyMmoByeThesl peryisitopom Hanpyru PH. Ctpym renepatopa Tr Ha BHCOKHX 00epTax
JIB3 3anuinaeTbcs He3MIHHUM. B cydacHMX MOTY)KHHMX T€HepaTtopax 3MIHHOTO CTPyMy
MaKcuUMasbHe 3HaueHHs cTpyMmy Ir moxke mocartu 100 A.

3azHaunmo, 1o 3apsmxeHHss AKB Ha aBTOMOOLII MPOBOAUTHCA 3 MOCTIHHOIO
Hanpyrow. I xomu AKDB cribHO po3psmkeHa, CTpyM 3apsay I3 Moxke CTaTh BEIUKHM.
Sxmo HomiHanbHa eMmKicThb AKDB He y3romkeHa 3 MakCUMaJIbHUM — CTPYMOM
reHepaTopa, Moke OyTH TeperpiBaHHs CUJIBHO PO3PSKEHOI OaTe pei Ha IMoYaTKy il
3aps/KeHHs, abo mocTiiiHe He 1o 3apsaixkeHHs AKDBb, mo 3Huxye TepMmiH i
cnyx6u. ABToMOOinbHUN TeHeparop 1 AKDB morpibHo mnigbupatu 3 CTpyMOM,
rapaMeTpoM reHepaTopa Ta HOMIHAJIBHOIO €MKICTIO OaTapei( 3oH = 2Ir max).

Kontponbna namma KJI poboTu reneparopa (3apsaKeHHs) Mpalioe 3a MPUHIUIIOM
«TAK»-«HI» 1 curnamizye, mo B CHUCTEMI €JEKTPONOCTAaYaHHS ICHYIOTh HEMOJA/IKH,
ane Oe3 BHU3HAYEHHS MPUYMHU 1 MICI 1X 3HAXO/pKeHHS. ToMy OUIBII JTIOCKOHAJIUM
CIIOCOO0M KOHTPOJIO € BKJIIOYEHHSI B CUCTEMY €JIEKTPOMOCTaYaHHs ABOX MPHUIAdIB:
BOJIbTMETpPaA 1 ammepmeTpa. Taka cucTema Jgae 3MOTY, MO-TMEpIie, KOHTPOJIIOBATH
3apAHUANA CTpyMi MIATPUMYBaTH Hampyry Ha reHepartopi. Ilo-mpyre,  MoxHa
BU3HAUWTH JIe 1 0 camMe BHMILIO 3 Jaay. Hampukiana, BOJIBTMETP XapaKTepPU3y€e PEKUM
3apsAJKEHHST aKyMyJATOpHOiI Oarapei 1 HOpMalibHYy poOOTy TE€Heparopa 1 peryisTopa
HampyTH. SIKII0 MoKa3w BOJBTMETPA Majli, TO HECIPaBHHUIA PETYNIATOP HAmpyrd abo cam
reHeparop. Benmka Hampyra Ha BOJBTMETpPl O3HA4Ya€e HEMpaBUIIbHE HAJAro/HKCHHS

peryisTopa Harpyru ab0 HEMOoIaAK! B KOJI TeHEPaTOP-PETYIISITOP.



ITopsinok BUKOHAHHS POOOTH:
1. 3 nomomororo aBroTectepa 3amipsaTu Hanpyry Ha AKB (Ii).

2. BuMipsTu cniaa HampyrH IMij yac MycKy JBUTYHA 1 BU3HAUUTHU TIBEIMUUHY 3

AOIIOMOTI'OKO aBTO TECTECPA.

3. 3amyctuTtH 1 niporpitd ABUTYH. [lpu yacTtoTi 0OepTiB KOJIHYATOrO Baja

(1000) BuzHaumTH ctyminb 3apsmxenocti AKD.

4. JloBectn 00epTH KoJiH4YaToro Bajia a0 yactotu (2000) Ta BUMIpATH 3 JOIIOMOIOIO
aBToTecTepa cTymiHb 3apsmxeHocTi AKB.
5. Bci naHi BUMipsITH Ha BUXO/I1 T€HEpaTopa Ta 3aHECTH y TaOJIHIIIO.

Ta6auus 1.1 - lani BUMiproBaHb napaMeTpiB JzKkepeJt eJ1eKTPONOCTAYaHHS

JlaH1 BUMIpiB Ua | UG|Ur|In |I6 |Ir |ROG|Rr

1.PoTop reneparopa He KpyTUTHCS

2. ITpu nmycky JIB3

3. [Ipu ob6epTanHi poTopa reHeparopa
1000 06\xB.

4. IIpu obepTanHi poTOpa reHeparopa
2000 o6\xB.

6. BignocHo reneparopa mindepite AKbB mist qanoro tumny ABUTyHA.

KoHTpoJIbHI NMTaHHA:

1. TTosCHITH CXeMY €JIEKTPOTIOCTaYaHHs 3 TEHEPATOPOM 3MIHHOTO CTPYMY.

2. Yomy mij yac mycKy JBUTYHA Hampyra reHeparopa menima Hanpyru AKb.

3. IIpu sxux obopoTax ABUTYHA Hampyra reneparopa Oyne piBHa Hamnpy3i AKB.

4. Komu wHampyra reHeparopa crtae Oumbima Hampyru AKB (Ur>Ua) i 1o
BiJI0YBa€ThCSI.

5. ki 3acobum Ta CHOXKUBayl EJIEKTPUYHOTO CTPYMYy 3aCTOCOBYIOTHCA Ha
aBTOMOOUISAX, SIKY €HEPril0 B sIKY BOHU IEPETBOPIOIOTh.

Ilepenik mocuJaHb:
1. C. C. Mazena, A.C.Kymuk. Enekrpoo6nagnanas aBromo0OuiB,- JI..2004.

2. C.K.lecromnanos. byaoa, TexHiuHe 0OCIyTOBYBaHHS 1 pEMOHT JIETKOBHX
aBToMoO1IiB, - M. .2000.



JlabopaTopHa podora Ne2

Tema poooTu: “ BuzHaueHHs cTymneHs 3apsHKEHOCTI aKyMyJSITOpHOT OaTapei .
Merta pobotu: Ilin yac BUKOHaHHS JTaOOPATOpPHOI pOOOTH HABUMTHUCH BHU3HAYATU

IpUAATHICTD 1 cTyMiHb 3apspkeHocTi AKD.

Ipunaau i maTepianu:

- 'ycturomip (opeomeTep);
- BUKPYTKa;

- TYMOBI PYKaBHIIL;

- pyiKa;

- OJIIBEIIb;

- akymysstopu - ISTA, FIVE STAR.
TeopernuHi BiToMoCTi:

IlepeBipka TexniuyHoro crany AKb Bkitouae B ceoe:

nepeBipky piBHs enekTpoiity AKbB;

MEePEBIPKY CTYICHS 3apsIPKEHOCT1 OaTapei o ryCTHHI eJeKTPOJIITY;

Bu3HaueHHs Hanpyru ta EPC AKD ;

Bu3HaueHHS eMHocTl AKDB.

[lepeBipka piBHS €IEKTPOJIITIB MPOBOJAUTHCS BI3yalbHO 32 MITKAMHU MIHIMAJIBHOTO 1
MaKCUMAaJIbHOTO PIBHS , 110 3HAXOMSTHCS Ha KOPITYCl a00 1HIUKATOpaX.

Ao ToBepXHS IHAMKATOpa TOPKAEThCA TMOBEPXHI EJIEKTPOJITY B IpOIEeC]
3anoBHeHHsT €eMHOCTI AKB cTBOproerbest no0pe BHIMMMIA Yepe3 3alMBHY TOPJIOBUHY
MEHICK OBaJIbHOI (hOpMH, BUAUMICTH TOBHOTO 3anoBHEeHHs AKD.

o0 30inMbIIUTH piBEHb €IeKTPOdiTYy HeoOximgHo aoiautu B AKB uucty amc-
TWIbOBAHY BOAY. JlOJMBATH EJNEKTPOJIT CJIiA TUIBKM B TIM BHIAJIKy, KOJH TOYHO
BCTAHOBJICHO, IO PIBE€Hb EJIEKTPOJITY 3HU3UBCS B PE3yJIbTaTi BUTOKY, a0O MiITIKaAHHS.
[Ipy nboMy T'yCTHMHA €NEKTPOJITYy MOBMHHA OyTH TakKOK XK, SK 3aJIUTOTO B OaTapero

paHilIie.



He ciig nmepeBipaTu piBeHb €IEKTPOITY 3pasy K Micis 3apsay Oarapei abo JOBro
4acoBOi MOI3AKM , TaK K IPU LbOMY pIBEHb HOro Oye 3/1aBaTUCh 3aBUILIEHUM.
[IpyunHOIO IBOTO 3aBHILEHHS € OypXJuBe Ta30BHIUICHHSI. B 1bomMy Bumagky ciif
OaTapero MOCTaBUTH Ha BIJICTIM, a OTIM NIEPEBIPATH PIBEHBb €IEKTPOJIITY.

[lepeBipka ctymnens 3apsmkeHocti AKB mpoBoauTbes HUISIXOM BUMIPY TyCTUHU
CJICKTPOITITY.

ITo rycruni 3amutoro B AKbB enmexkTponiTy (sika MOBHHHA BIJAMOBIAATH TaOJIWYHUM
JaHUM) BU3HAYAEMO CTYIIHb i1 po3psiay. 3MEHIIeHHs NnpuBeAeHoi Temmnepatyp 25°C ry-
ctuau enektpority 0,01 r/cMm® cTBepmKye po3psia aKymyssiTopa MPUOJIU3HO Ha 6
%. To6To npu cnaxi ryctuan Ha 004 r/cm® pospsan cknanae 25 %, Ipu chaji T'yCTUHY Ha
0,08 r/cm® - 50%, a npu cnami ryctumm Ha 0,16 r/cM® akymynartop € pos
PAIKEHUN MTOBHICTIO.

[Ipu pi3Hil BeNUYUHI 3HIKCHHS TYCTUHHU EJCKTPOJITY B JACSIKUX aKyMYJSITOpax
3arajibHUi po3psi 6atapei MokHa TPUOJIM3HO BU3HAYUTHU, K CEPEHE 3HAUCHHS BEJIMUUH
po3psay i1 akymyssTopiB. Bumipu TycTUHM €NEKTPOJITY B aKymylsaropax Oatapei
MIPOBOJIUTHCA B TOMY 3K MOPSIIKY, L0 1 MPHU MiJATOTOBII €IEKTPOIITY

Jlist 3a0e3reyeHHs TOYHUX BUMIPIB TYCTHHHM €JEKTPOJITY Mepell BUMIPIOBAHHAM
HEOOX1THO MPOBECTHU MEPEBIPKY PiBHA enekTpoditTy. [licns 3apsay 6atapei abo TpuBamoi
po0OOTH BUTyHA IEpej] BUMIPIOBAHHIM MO0 piBHS HEOOXIAHO mouyekaT npuon3Ho 30-
40 xB., 10 BUMIPIOBaHHS MOTO T'yCTHUHH 1O BChoMy 00'emi. Ilicis 1OMUBY MTUCTUIHLOBAHOT
BOAM B Oarapero Tepea BHUMIPIOBAHHAM TyCTHHHM €JEKTPOJITY TaKOoX HEOO0X1IHO
ButpuMatu 10-15 xB., 100 BOHA 3MiIIaIach 3 €JIEKTPOJITOM 1 MPOUIIIO BUPIBHIOBAHHS
roro ryctunu. batapero , sika po3pspkeHa BIITKy Outbie Hix Ha 50%, a 3umoro - 25%,

HEOOX1HO 3HSATH 3 aBTOMOOLJIS 1 3apsIAUTH.



Tabanus 2.1 - 'ycTHHA eJIeKTPOJITY NPH eKCIUIyaTalii B pi3HUX KIIMaTHYHUX

paiioHax
KnimaTuyHi paifonu :
. ITopa I'yctuHa  enekTposity
(cepenHboMiCcSUHA
POKy (25C r\em?)
TeMIlepaTypa MOBITPS B CIUHI MICSIII1) 3amutoro B | ITicns noBHoro
Oarapero | 3apsay
Hyxe xomogamii ( -50C. .. -30C) 3uma 1,28 1,3
JITO 1,24 1,26
Xomomuuii (-30C. .. -15C) Limuii pik 1,26 1,28
[Mepeminamii (-15C. . . -8C) [imuit pix 1,26 1,28
XKapkuii cyxuii (-15C. . . +4C) Limmit pik 1,22 1,24
Termmit Bonoruii (0C. . . +4C) Hinmuit pix 1,21 1,23

[IpumiTka: mpuBeneHa B TaOmuii ryctuHa Moxe Bimxuisatuch Ha £ 0,01 r/em’.

Busznauennst Hanpyru O6aTapei 1mij] HAaBaHTaKEHHSIM MTPOBOJIUTHCS 13 BUKOPUCTAHHAM
CHeliaJbHuX TMPOOHUKIB, BOJBTMETPA, HABAHTAXKYIOUUM OIOPOM, SKHH IMITYyE
HAaBAHTAKEHHS BIJ BKJIIOYEHHS crapTepa. [ns BumipiB Oarapei MiJ HaBAHTAKEHHAM 3
BUKOPUCTAHHSAM MPOOHKKA , HOTO KOHTAKTH HIUIBHO MPUKUMAIOTh /10 BUBOAIB OaTapei . B
KIHIT 5 CeKyHIM (DIKCYIOTh MOKa3HUKHU BoJIbTMETpa. Skio Hanpyra He MeHie 9 B Gatapes
€ CIIPABHOIO, a AKIIO MEHIIIE TO/11 HEOOX1THO T 3apSAUTH.

Busnauennsa EPC Garapei 0e3 HaBaHTa)K€HHS IPOBOAUTHCA TPOOHUKOM IPH 3MIIICHHI
HaBaHTAXYIOUHX OIMOPiB 200 BoMbTMETpOM 31 mkanor Ha 30 B i minoro nmoainku 0,2 B 31
30epexeHHsM noispHocTi. [To Benmnunni EPC MoxHa cyauTH Ipo 3apsIKeHICTh OaTapei.
3menmenns 6arapei Ha 0,01 B BignoBinae 3HWKEHHIO i1 3apspKeHOCTI Tpuom3HO Ha 1%.

Busnauennss QaxtuyHoi emHOCTI Oarapei MPOBOIUTHCS 13 BHKOPHUCTAHHIM
KOHTPOJIBHOTO ITUKITY 3apsii - pO3psij, IpU STKOMY MPOBOAMTHCS CIIOYATKY 3apsn Oarapei
crpymom piBauM 0,05 C20 ( C 20 HOMIHANBHA €MHICTH Oatapei, a mciast po3psaoM CTPYMOM
0,05 C20 3 mormomororo CremiaasHOTo NPTy a00 peOCTATOM 3 aMIIEPMETPOM) JI0 CTPYMY
Ha BuBogax Oarapei 10,5 B. dakrtuuna emuictb C¢d Oarapei BU3HAYAETHCS YacoMm ii
po3psany I , B ronrHax Ha BEIMYMHY PO3PAIHOrO CTpyMy B amiiepax B po3mipi 0,05 C20.

ToOTo,
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Cd =Tp 0,05 Cy (A ron) (2.1)

Axmo BumiproBaHa akTuyHa eMHICTh O6aTtapei menie 40% 1i HoMIHaJIbHOI EMHOCTI
TOAI BOHA MIAJIATAE 3aMiHI, a SKIIO OLIbIIA - MICIS TOBHOTO 3apsiay il HeoOXiTHO

BCTAaHOBUTHU JI ITOAAJIBIIOTO BUKOPHUCTAHHA.

Xix podorm:

1. TlepeBiputu Texniunmii ctan AKb -1 ta AKB-2.

2.3 0IIOMOIOI0 TEPMOMETpA BUMIPATH KIMHATHY TeMIeEpaTypy , sfKa BIINOBIAA€
TEeMIIepaTypi EIEKTPOIITY 3aJIUTOTO B aKyMYJISITOPHI OaTapei.

3. 3 1ONOMOr 00 BUKPYTKH BIAKPYTITh KOPKH 3 aKyMYJISITOPHUX OaTapeil, micis LbOro
HaJIBIIY TYMOBI PYKaBHULl BUMIPSTH 3 IOMOMOIOI0 TYCTUHOMIpa ( OpEOMETpa ) TyCTHUHY
€JIEKTPOJIITY KOXKHOI OaTapei.

4. IlepeBipurtu ctyminb 3apsmkeHocTi AKD 3riIHO TYCTHHU €IeKTPOIITY .

5.3100yT1 pe3ynbTaTy CIIiJl MOPIBHATH 3 JaHUMH TaOJHIIl, YpaxXyBaBLIU TEMIIEPATYpPHY

MOTIPABKY, SKIIIO BUMIPIOBAJIM TIPH TEMIIEpaTypi , BiIMiHHIHN Big +25°C

y2s = v+ +0,00075 ( T-25), (2.1)
7€ Y 25,7 1— T'YCTHHH €JIEKTPOJIITY, BUMIPSIHI BIIMOBIIHO MPHU TEMIIEpaTypi
T =+25 °C 1 BigMiHHOI1 Bif Hel; T — TeMreparypa enekrpoiiry, °C.

Cmynins 3apaodxcenocmi BU3HAYITH 32 TYCTUHOIO €JIEKTPOTITY, %0:

AC=((ys-v25) \(ys v»)) = 100%, (2.2)
Jie Y s— T'yCTHHA €JIEKTPOJIITY MOBHICTIO 3apsKEHOrO (TadJ1.) aKkyMyJsTopa, I/cms;
vp=11r/em3;
Y 25— BUMipsHa T'yCTHHA, 3BeJAeHa 10 TeMmnepatypu +25 °C, r/em.
CrymiHb 3apsIKEHOCT1 OaTapel BU3HAUITD 33 CTyIIEHEM 3apsHKEHOCTI aKyMyJIsITopa.
6. Busnauntu npuaarnicte AKb1 Ta AKB2 no excrutyararii.

7. 3100yTi pe3yabTaTH 3BEITh Y TAOJMINIO 1 HAMTUIITITH BUCHOBKH.
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KoHTpO/IbHI NUTAHHS !
1. TMoscHicts HecnipaBHiCTh AKD.
2. [lpyuvHu MiABULIEHHS CAMOPO3PSIY.
3. IlpuumHM KOPOTKOTO 3aMHUKAHHS.
4. Yum BUKJIMKaHA CyNbdallis IIacTHH.
5. Bigminnocti mix AKDB, ski 0oOCIyroByloThCs Ta $KI HE OOCIYTOBYIOTHCS.
HazBartu iX HEeAOJIKK Ta IEpeBary .

6. Texuika 6e3neku rpu po6oTti 3 AKB.
TexHika 0e3neKu :

Ockibku po0OTa 3 KUCIOTOIO MOB'A3aHa 13 OTPUMAaHHSAM OMIKIB MPH MOJIaHHI ii Ha
OKpeMi IUISHKH T11a, HEOOX1IHO 3aCTOCOBYBATH HACTYITHI MIpH O€3IEKH .

JlJiss IPUTOTYBAHHSI €JIEKTPOJIITY BUKOPHUCTOBYBAaTH €MHICTh a TaKOX JIOXKEUKY abo
MaJnuyKy 13 KHUCJIOTOTPUBKOTO Mmatepiany. [lpu mpoBeneHH1 poOIT onsraTd pe3HHOBI
pyKaBulll Ta 3axucHi OKyisipu. [Ipu momamaHHi KUCIOTH ab0 €JEKTPOJITY Ha TLIO
HEOOX1THO HeraitHo HeuTpamizyBaTu 1i ait0o 3 pgomomoror 10% po3umHy amiaky
(HAIIaTUPHOTO CHHUPTY) a00 KAJIBIIMHOBAHOI COH, a MOTIM 3MHUTH ii 3aJHIIKH BEIUKOIO

KUIBKICTIO BOJIH.
IlepeJik nocuIanb:
1. CK. IllecronanoB. ,,YCTpOHCTBO, TEXHHUYECKHE OOCITYKHUBAaHUE M PEMOHT
nerosux apromobmneii”. UPITO, M., 2000.

2. B.A. Caxko. EnekTpuuHe Ta enekTpoHHe 00sagHaHHg aBToMOoOWIB., Kapagena,

Kwuis, 2004.
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JlabopaTtopna podora Ne3

(13

Tema poOoTm: BuBuennss OynoBM mpHiaiB 3amajioBaHHsA 1 poOOTH, iX

(YHKITIOHYBaHHS 1 BCTAHOBJICHHS HA aBTOMOO1JT1”

Meta poOoTu: mijg Yac BUKOHAHHS pPOOOTH BUBUUTU OYyAOBY MPUCTPOIB
3anajifoBaHHs, MPOaHaIi3yBaTH iX poOOTY 1 HABYUTUCH BCTAHOBIJIIOBATH 3aNaTIOBAHHS Ha

aBTOMOO1JII.

Hpuaaau i maTepianu:

- nBuryH M-412;

- aBTO TECTEP;

- NanepoBHil KOPOK;

- pyuKa, OJiBellb, YUCTUM JTUCT Marepy.

Teopern4Hi BiioMocCTi:

Cucrema 3anajitoBaHHsI KapOIOPATOPHOTO JIBUTYHA MpU3HAUEHA ISl 3alalllOBaHHS
po00YOi cyMmiln B HUTIHAPAX B IEBHUNA MOMEHT. 3alaatoBaHHs MPOXOIUTh BKIHII TaKTy
CTUCKYBaHHSI €JEKTPUYHOIO ICKPOIO, sIKa YTBOPIOETHCS MIXK €JIEKTPOAaMH CBIUYKHU
3ananoBaHHA. [[poMiKOK CTUCHEHOT poOOUYO0i CyMIINIl MiXK E€IEKTPOJaMU CBIUYKH Mae
BEJIMKUN eJIeKTpuyHui onip. ToMmy, Mi>k HUMH HEOOX1HO MPUKIACTH BUCOKY HAIpPYTy,
JUTSL TOTO TI00 YTBOPHUBCA 1CKPOBUIA po3psia. [CKpOBI po3psan MOBUHHI 3'ABISATHUCS TIPU
MEBHOMY pO3MIIIEHH] TOPIIHIB B IWIIHAPAX Ta YEpPryBaTUCS B 3aJEKHOCTI 0
BIJIMOBIAHOTO TOPSAKY poOOoTH nBuUryHa. JIJIsi BU3HAUEHHS aHAIITUYHOI 3aJIEKHOCTI
MaKCUMaJbHOI BTOPWUHHOI HAMPYTH BiJ 3a3HAYEHUX MapaMeTpiB, BapTO PO3MIISIHYTH
EHepreTHUHNH O0amaHC KOTYIIKH 3alaltOBaHHS.

EnexTpomarHiTHa eHeprii B MOMEHT PO3MHKAaHHS KOHTAKTIB HAKOIHMYEHHS B

MAarHiTHIf CUCTEM1 KOTYIIIKH 3alaIfOBaHHS, -

We = (L1Ip>)\2 (3.1)
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L5 eHepris MepeTBOPIOETHCS B EINEKTPOCTATUYHY, SIKa HAKOMUYYETHCS B KOH-
nencatopax Cl ta C2 BTOpPMHHOIO KOjJa 1 YacCTKOBO IEPETBOPIOETHCA HA TEIUIOTY.
OTxe, .piBHSIHHS OalaHCy €HEprii y MOYaTKOBUI MOMEHT PO3MHUKAHHS MOKHA 3aIllMCaTH
y BUTJISIIL:

(L1Ip?)\2 = (C1U1?)\2+ (C2U2%)\2+A (3.2)
Ul=(W1\W2)U2 (3.3)
W1,W2- Ki1bKiCTh BUTKIB Y IEPBHUHHIM 1 BTOpPUHHINA 0OMOTKaX; A - TEIJIOB1 BTPATH.
[ckpoBwHit 3a30p CBIUKM MPOOUBAETHCS, KOJIU BTOpMHHA Hanpyra U gocsrue
3HAa4YeHHS, IOCTATHBOTO AJIS IIHOTO.
3’51COBaHO, 1110 €JIEKTPUYHUI 3aps]] Ma€ JIB1 CKIIAI0B1 | EMHICHY 1 IHIYKTHBHY.

[HAyKTHBHA CKJIaIoBA PO3PSIAY CKIAAAETHCA 3 PEUITH €Heprii, 00 EMHICHUN PO3PsI
PO3MOYMHAETHCS 1 3aKIHUYEThCS paHIlle HIXK, BTOPMHHA HAIpyra JOCATHE CBOTO
MaKCUMAaJILHOTO 3HaueHHs. CTpyM 1HAYKTUBHOI YaCTUHU po3psay cTaHoBUTH 80-100 MA, a
Horo TpuBadiCTh Ha 2-3 mopsAaku Oulblia ,HIX eMHIcHOI. Komip ickpu mae Omiguit ,
0y3KOBO-)KOBTHH BIJITIHOK.

HecrnipaBHOCTI y cucTeMi 3amaatoBaHHs MOKYTh OYTH BUKJIMKaHI BaXKKOCTI 3aITyCKY
JBUTYHA, HECTIUKICTIO HOTO pOOOTHM Ha XOJOCTOMY XOJI «JIBUTYH 3YIUHSIETHCSY,
nepeboiB Ha BCIX peXuMax poOOTH, BTpPATH MOTY)XKHOCTI JBUTYHA «JIBUTYH IOTaHO
mpaioe» 1 30UIBIIEHOTO CHOKMBAaHHS mnanuBa. [lonmepemkeHHs peryiaroBaHHsS KyTa
3aMajiloBaHHs 3a JOMNOMOTOI0 aBTOTecTepa ab00 KOHTPOJIBHOI JIAMIIH, MPOBOJUTHCA
HACTYITHUM YHHOM:

1.BcTaHOBUTH TOPIIEHh MEPUIOTO LWIIHAPY B TOJOXEHHS [0 KIHISA TaKTy
CTUCKYyBaHHs. [l 1bOoro mnoOTpiOHO BIAKPYTUTH 3 TEPIIOrO ILMIIHIAPA CBIUKY,
BCTAHOBHTHU 3aMICTh HET MarepoBUil KOPOK Ta MPOBEPHYTH KOJTHYATUN Bajl 10 MOMEHTY
BUIIITOBXYBAaHHS KOpKa 3 0TBOPY. [liciis bOro moMasieHbKy MPOBEPHYTH KOJIHYATHH Ball
710 3MIIIICHHS] MITOK BCTAHOBJICHHSI 3aTIATFOBAHHS.

2.  3HATH KPUIIKY PO3NPUILIBHUKA, BCTAHOBUTH HOTO POTOP B TOJIOXKEHHS,
Opy SKOMY HOro KOHTakT Oyne CIIBHaJaTh 3 OOKOBOI KJIEMOK KPHILKH JUJIS
MIPOBOTY MEPIIIOTO MUIIHPA 1 BCTAHOBUTH PO3MPUAUIHHUK B THI310 OJIOKY.

3. Jlerko mpoBepTarOuYM PpPOTOpP, BCTAHOBUTU BaJMK PO3NPUIUILHUKA B

3aUeIJIEHHST 3 TMPOBOJAOM 1 3aKpyTUTH B PY4YHY Tailky KpIiJIEHHS KOPIyCy
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PO3NPUITbHAKA «AATYUKA POIPUALTEHUKAY.

4. TTia'eqHaTi KOHTPOJIBHY JIAMITy 1O KJIEMUA HU3bKOI HAPYTH PO3NPUALIBHUKA 200
CHEIIaJIbHOTO MPOBIPOYHOTO MPHUCTOIO 3 JIAMIIOIO JI0 KJIEMH AaT4YuKa pO3MPHUALTFHUKA 1
BKJIIOUUTH 3arlaTiOBaHHS.

5. IloBopoToM KOpIlyCYy pPO3NPUAUIBHMKA B Ty 4YM IHIIY CTOPOHY BH3HAUUTH
MOMEHT BKJIIOYCHHSI - BHUKJIIOYCHHS JIaMIU 1 3a(iKCyBaTH TOJIOXKEHHS KOPITyCY
3aTSKKOI0  Horo KpitwieHHs. Ilicist 1poro BCTAaHOBUTH: Ha MICHE  KPHILIKY
PO3NPUIITbHUKA.

6. [liAKII0unT 0 KPHIIKH PO3MPHUALTFHUKA MPOBOIAM BiJ CBIYOK BiJMOBIAHO 3
nopsAAKy poOOTH LMIIIHAPIB JBUTYHA 3 BpaxyBaHHSAM HalpsMy HOBEpTaHHS pOTOpa
posnpuauibHuka. [lpu migperynatoBaHHI KyTa TMOINEPEHKEHHS 3alajlloBaHHS, KOJU
PO3NPUIUIBHUK BXKE BCTAHOBJICHHUM HA BUTYH, IPOBOAMUTHCS TIIBKU 3MIIIEHHS MITOK,
SIK1 BKa3aH1 BUIIE B MyHKTax 4-6.

[IpakTuHy TmepeBipKy TMPaBUIBHOCTI BCTAHOBJICHHS KyTa MONEPEIKCHHS
3aMajloBaHHA MOXXHa IPOBOAMTH Ha aBTOMOOUN miJg 4Yac Horo pyxy. [Ans mporo
HEOOXITHO Ha aBTOMOOUII 3 MPOTrPITUM JBUTYHOM PO3BHHYTH MIBUAKICTH 50 KM/ rof. ,
pyXalwuuch Ha BHILNIA Tepefadl, pi3KO HATHCHYTM Ha NeAalb rasy, BIIKPHUBAIOYH
IpocenbHy 3aciiHky. [Ipu 11bOMy B JBUTYHI MOBHHHI MPOCITYXOBYBAaTHUCh HE CHIIBHI 1
MOMEHTaJIbHO  3HMKAaIO4l  JEeTOHAliiiHI  MOoCTyKyBaHHsA. [loBHa  BIACYTHICTB
MOCTYKYBaHb BKa3y€ Ha Ii3HE 3aMaliOBaHHs,  TIPH JIOBTii TPUBAIOCTI IOCTYKYBaHb -

Ha JIy’K€ PaHHE 3aMaTfoBaHHS.

[lepBuHHUIA CTpyM MiClIA 3aMHUKaHHS KOHTAKTIB HAapOCTA€ BiJ HYJS 0 TPAHUYHOTO
3HAYEHHS, 110 3aJICKUTh BIJl €JIEKTPUYHOIO Onopy kojia. BHacmigok 1miporo Bunukae EPC
(emexTpopymriiHa cuia) CaMOIHAYKIT TEPBUHHIA OOMOTII KOTYIIKHM 3anajliOBaHHS,
cupsimoBana BoHa mpotu EPC 0Gartapei CHOBUIBHIOE TIpoOIleC HAPOCTaHHS CTpymy. Jls
neploly HapOCTaHHS MEPBUHHOTO CTPYMY CHPaBIKY€EThCs ApyTuii 3akoH Kiproda:

UoG+el=ilR1, ne (3.4)

U0 - Hampyra Ha 3aTHCKayax aKyMyJIATOpHOI Oartaper;

I1- cTpy™m y nepBHHHIIT 0OMOTIII;

el - EPC camoinayxkitii

R1- akTuBHMII OMip NEPBUHHOI 0OMOTKH;
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OTxe, CTpyM pO3MUKaHHS 3aJIeKUTh Bij EJIEKTPUYHUX napameTpis,

nepBUHHOTO Kojia. CTpyM 3MEHIIYEThCS 13 30UIBIIEHHAM YacTOTH OOEpTaHHS

KOJIHYATOr0 Baja ¥ KUIBKOCTI LWJIIHAPIB JBUTYHA 1 3pocTae 31 30UIBIICHHSIM
BIJTHOCHOTO Yacy 3aMKHEHOI'O CTaHy KOHTAaKTiB. 30UIBIIUTU II€ 4Yac MOKHA TUIbKU
32 paxyHOK 3MEHIICHHS 4Yacy pO3IMKHEHOro crany. [IpoTe mopanbiioro 30UIbIIEHHS
JOTYCTUTH HE MOXKHA, OCKIJIBKMA KyJIauoOK TepepuBada B IIbOMY pa3i BHXOAHTH ITYKE
rOCTPUM, 110 CIIPUYUHSE YAapU MOJIOTOUYKA 1 MABUIIICHE CITPAIIOBAHHS MepepuBaya.
[Ticnst po3MHKaHHS KOHTAaKTIB IlepepuBada CTPyM Yy TEPBUHHIM OOMOTIII Ta
Mar”iTHUN TOTIK, KU BIH CTBOPHB, 32 AYXK€ KOPOTKUU 1HTEpBal 4yacy 3HUKAIOTh. Y
BTOPUHHINA OOMOTIII KOTYIIKA HAaBOAUTHCS BUCOKa Hampyra 15-20 kB, ska 3anexxutsb Bij
psy TMapaMeTpiB IMEPBUHHOTO 1 BTOPUHHOTO KUI JO HHMX HaJeXaTh: CWIA CTPYyMY

po3MUKaHHS Koe(ilieHT TpaHc(opMalli, IHIyKTUBHICT NEPBUHHOI OOMOTKH, €MHICTh

000X KI1JI Ta 1HIIIE.

Ta6auus 3.1 - Texniuni XapakTepUCTUKH KOTYUIOK 3aNIATI0BAHHSA

Tun KoTymok

IToxasnuk B7A B114 BI15B Bl16 B117 B118 27.3705 29.3705 30.3705
3acrocy- | «Bomray 3IJI- | TA3-243A3| T'A3-66,- BA3 311- BA3- BA3- BA3-.
Banusa |[A3-21 431410 -968 53, 2102, 131,130 | 2108,2109, | 21083,21093, | 21083,

31J1-157 | T'A3-53| MockBuu 2103, E Tappin-1102 21093,

412,2138,2 2106 | Ypan-375 2110
140

Koeoiuient 68 227 88 153 78-5 115 82 90 70
TpaHc-
dopmanii
Bropunna 8,6 22,0 6,5 15,6 7,7 15,14 45 11,0 6,35
00OMOTKa:
Omip kOm
Hiametp
MIPBOY,MM 0,85 0,075 0,07 0,063 0,07 0,076 0,071 0,071 0,063
Kinpkicts
BMTKIB, IIIT. 2250 41000 20800 38600 23600 30000 16300 20250 8000
IanyxTu-
BHICTb, 47 180 34 87,4 45 84,3 23,5 28 29
MIH.
€MHICTB,
nd 39 34 50 56 45 56 31,3 37,3 24,4
Omip 1 1 1 1 - 0,6 - - -
JIOJATKO-
BOT'O
pesucropa,
Om
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IHopsiiok BUKOHAHHSI POOOTH:

1 BcranoButu Ha ABUTYHI M-412 MiTKM 3anaitoBaHHS |
2 BcranoBuTH 3230p Ha KOHTAKTax MepepuBaya ;
3. BusnaunTu BTOpUHHY HAIPYTY MPH SIKili BUHUKAE ICKPOBUIA 3a30p CBIUKH

3aIlaJIlOBaHHs, TOOTO BU3HAYNTH i1 3HAUCHHS.

4. BiakpyTiTh CBIUKY IEPIIOTO HUIIHJIPA;

5. BcTaHOBITH B OTBIp ManepoBHii KOPOK;

6. 3 momomMororo crtapTepa MPOBEPHITH KOJIHUATHIHA Ba;

/. 11oB1JIBbHO MOBEPHITH KOJIHYATUHN BaJl 10 3MIIICHHS MITOK 3aIlajlOBaHHS;

8 [Ilig'ennaiiTe aBTOTECTEp OO KIEMH HU3bKOI HANpyru pO3MPHUALUIBHUKA Ta
MOBEPHITH PO3NPHUAUIEHUK B Ty UM JAPYTy CTOPOHY 1 BH3HAUYTE MOMEHT BKJIIOYCHHS -
BUKIIIOUEHHS aBToTecTepa. Ilicig 1poro mocTaBUTe HA  MiCLE  KPHIIKY
PO3NpUILIbHUKA.

9. BuzHaute Ha OCHOBI pO3paxyHKIB CHUILy CTPYMY PO3MHUKAHHS.

10. HakpecniTh NOPUHIMIOBY CXE€My KIACHYHOI CHCTeMH OaTrapeifHOro

3allaJIFOBaHHA.

KoHTpoJIbHI MUTAHHS :
1. TlosicHICTH MOPSZIOK BUCTABIISIHHS 3alaJIFOBaHHS HAa aBTOMOOLTI.
2. TlosicHITh HAPSMKYU CTPYMIB BIJITOBITHO 10 CXEMHU.
3. SIka OCHOBHA BIAMIHHICTP OE3KOHTAKTHOI CHCTEMH 3alaIFOBAHHS BIJ
KOHTAaKTHO-TPaH3UCTOPHOLI.
4. TloACHITH NPUHLIMI pOOOTH OE3KOHTAKTHOI CUCTEMH 3aIaTFOBAHHSI.
5. Illo Ha3uBaroTh MPOOKUBHOIO HAMPYTOIO. SIK1 (PaKTOpPHU BIIIMBAIOTH HA 11 3HAYCHHS.
6. SIx Mae 3MIHIOBATHCH 3aMaJIFOBAHHS 31 3MIHOIO HABAHTA)KEHHS JIBUTYHA.

IlepeJtik nocuiiannb:

1  C.K. llecronanoB. «YcTpoicTBO, TEXHUYECKOE 0OCITY>KMBAHUE U PEMOHT
nmerkoBux asromoomiein»y .MPITO, M, 2000.

2  B.A.Caxxko. Enextpuune Ta eJeKTpoHHE 00JIaHAaHHS aBTOMOO1IIB.,

Kapagena, Kuis, 2004.
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JlaGopaTopHna podora Ned

Tema poGoTu: “ Buuenns poGotu cTaprepa 1 A1arHOCTyBaHHS HOro poOOTH Ha
aBTOMOOLII”.
Meta po6otu: I1ig yac BuUKOHaHHS J1a0OpaTOPHOI POOOTH BUBYUTH OYIOBY 1 poOOTY

cTapTepa, a TAaK0XK HABUUTHCS BUSHAYATH HOTO TIOTYKHICTb.

Ipunanu i maTepianu:

- Craptep BA3 2101, M412;

- Mydra BimpHOTO X001y M412, BA3 2101,
- pyuKa;

- OJIIBEIIb;

TeopernuHi BiToMoOCTi:

Cucrema mycKy JABUTYHA CKJIAQIA€ThCS 13 CTapTEpPHOI aKyMyJsATOpHOI Oarapet,
cTapTepa, KOMyTaIliiiHO1 arapaTypu 1 3ac001B MOJIETIIEHHS MTyCKY.

Craprep ciyrye sl MycKy JIBUT'yHa W CTAHOBUTbh YOTHUPHUIIOIIOCHHUM €IEKTPOJBUTYH
MOCTIHOrO CTpyMy 31 3MIIIAHUM BMHKaHHSM OOMOTOK 30ymkeHHs. BmMukanHs craprepa
enekTpoMarHiTHe. Ha kopryci cTtaprepa BCTaHOBIIEHO TSTOBE pejie, JKUBJICHHS OOMOTOK,
SKOTO 3AIMCHIOETBCS 4Yepe3 JoAaTKoBe pene BMHUKaHHSA. lle 3amoOirae BUMagKOBOMY
BMHKAHHIO CTapTepa, KOJIUA MPALIO€ JBUTYH.

Craprep mnpu3HaueHUW a7 0OEpTaHHS KOJIHYACTOrO Baja 3 IMEBHOIO (IIyCKOBOIO)
4acTOTOI0, 3a SIKOi 3a0€3MeUyIoThCSl YMOBU JJIsl 3alajlOBaHHS W 3TOPSHHS TajJbHOTO B
umtingpax. B GeH3MHOBMX JBUTYHax I 4acToTa cTaHoBHTH 40-50 xB? | a B qu3enbHUX -
100-250 xB, 60 mig yac MOBiIBHOrO OOEPTAHHS CTHCKYBAaHE IIOBITPS HE HArPiBacTHCH 10
HEOOX1AHOI TeMIlepaTypH 1 MajibHE, BIIOPCHYTE B KaMmepy 3ropsie, He 3anamtoeThes. Ko
BaJl JABUT'YHA MPOKPYUYYETHCS, CTApPTEP J0JAE MOMEHT OIOpPY , L0 HOro CTBOPIOIOTH CHJIH
TEPTS Ta KOMIIPECis, @ TAKOXXK MOMEHT 1Heplii 00epTOBUX YaCTUH JIBUTYHA.

MomeHT omopy 3alieXKUTh BiJi HABKOJHUIIHBOI TEeMIIEpaTypu. 3MiHA TeMIEpaTypu
BIUIMBA€ Ha (PI3MKO-XIMIYHI BJIACTMBOCTI MaTepiayliB (MaJbHOrO, Macia, OXOJOJKEHOI

pinvHu). HaitOuib1i TpyIHOIII Ma€ 3amycK ABUTYHA ITPU HU3BKUX TeMIIepaTypax BHACTIIOK
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MiABUIIICHHS B'SI3KOCTI Maclia Ta MaJbHOTO, 3HWKCHHS MOro BUIapoByBaHHs. [loripiieHHs
YMOB JUIS 3alaJlFOBaHHS Ta TOPIHHS MMaJTUBHO-TIOBITPSIHOI CYMIIlli, @ TAKOX XapaKTEPUCTUK
CHUCTEMHM 3allaJOBaHHS 3yMOBJICHO CIaJO0M HAaNpyru aKyMyJsTOpHOi Oartapei mia yac ii
poboTH B cTapTepHOMY pekuMi. [I0TyKHICTh JBUTYHA CTapTepa BU3HAYAETHCS HEOOX1THIM
00€pTOBMM MOMEHTOM 1 MiHIMAJIbHOIO 9aCTOTOI 0OepTaHHS.

CknaoB1, sIKI BU3HAYalOTh O0EPTOBUM MOMEHT 3aJIe)KaTh B JITPaXy 1 KOHCTPYKIIi
JIBUTYHA, KUIBKOCTI UMJIHAPIB, CTYNEHHS CTUCKaHHS, B’S3KOCTI Maclia Ta 4YacTOTH
o0epTaHHs.

Bin craptepa mo KoJiHYAcTOro Bajia OOEPTOBHI MOMEHT IIepelae IIeCTepHs, sKa
3aueryieHa 13 3yOuacTuM BiHIeM MaxoBuka. I[Ilo0 30UTbIIMTH KPYyTHHM MOMEHT Ha
KOJIIHYaCTOMY BaJll , CJIiJI 3aCTOCOBYBAaTH 3HUXKYBaJbHY nepenady. OCHOBHUM NapaMeTpoM
11€1 Iepeiayl € nepeaTOuHe YUCIIO:

In.c=Zm\Zc

ne, Zy - YMCIio 3yOI1iB BIHIISI MaXOBHUKA; Z¢ - YUCJIO 3yOIliB IIECTEPHI CTapTepa.

CrapTtep CKJIaIa€ThCs 3 €JIEKTPOJBUTYHA MOCTIHHOTO CTPyMy, MEXaHI3MiB MPUBOY,
kepyBaHHA.  KOHCTpykilis ~ €NeKTpOABUTYHIB  Maike  OJIHaKoBa B YCIX
crapTepax. BoHa anajgoriuna KOHCTPYKIIli aBTOMOOUIBHOTO T€HEpaTOpa, IO HaBEJACHUN
Ha cxemi 1.1, 1 ckmagaeTbes 3 HEPYXOMOTO crtaTopa (1IHAYKTOpa) 3 IMOJICaMHU 1 poTopa
(sxops). Ha «kiHII sIKOpsI 3aKkpiIUICHWM KOJEKTOp XapaKTepHa JeTalb JIBUTYHIB
MOCTIHHOTO CTPyMY, SIKMI BIAPI3HAETHCS B1J T€HEPATOPIB 3MIHHOTO cTpyMmy. Jlo MigHHX
TUTACTHH KOJICKTOpPA MPUTUCKYIOTHCS BYTIIBHO - TpadivHi UITKH, AK1 MiIBOJATH CTPYM
B1Jl aKyMyJISITOpHOT OaTapei 10 0OMOTOK SKOPSI.
[IpuHuun naii  eNeKTPOABUTYHA TOCTIMHOIO CTPYMY TIPYHTYEThCSI Ha 3aKOHAxX

€JIEKTPOMATrHITHOI 1HAYKIIT i 3aKoH1 Amnepa.

T @ @ @ y

l—.._qn_’-_—_.—‘
» —

# X} - il

PucyHnok 4.1 — Cxema esileKTpUYHA i’ €IHAHHA cTapTepa
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VY kopnyci 1 craprepa (puc.l) rBUHTaMU 3aKpilJIEeHO YOTHPHU CTaJEBUX MOJIIOCH, Ha
K1 HAJITO KOTYIIKHM OOMOTKH 30y KEeHHs. J[B1 KOTYIIKH, IO MapajeabHO 3'€qHaHl MIXK
co0010, IOCTIAOBHO 3'€JHAHO 3 0OMOTKOIO sikops. [1ix yac mycky ABUTYHa yepe3 OOMOTKH
KOTYIIIOK MPOXOJUTh BEJIMKUMA CTPYM, TOMY iX (SIK 1 OOMOTKH SIKOPsI) BUKOHAHO 3 MiJTHOT
cTpiukd. JIB1 1HIN KOTYIIKH (IIIYHTOB1) MK COOOO 3'€IHYIOTHCS TOCHIAOBHO M pa3om
YMHKAIOTBCA TapajelibHO OOMOTII SKOps, iXHI OOMOTKHM pPO3paXxOBaHO Ha IOPIBHSHO
HEBEJUKUI CTPYM, 10 3aJICKUTh MEPEBAKHO BIJl HAIPYTH aKyMYJIATOPHOI OaTapei.

Yotupu MimHO-TpadiTOBI NIITKA BCTAHOBJICHO B NIITKOTPHMAdax, 3aKpIiIUICHUX B
aMIOMIHI€BIM Kpumiii. Jlo ABOX MIITKOTPUMAYiB MO3UTHUBHUX IIITOK, 130JbOBAaHUX BiJ
KPUIIKA TJJAaCTMAaCOBUMH IUIACTUHAMM, TPHUEIHYIOTHCS BHBOJM KOTYIIOK. J[Ba 1HIIKX
IIITKOTPHMaYi, 0 OJHOTO 3 SKHX MPUETHAHO BUBOJW IIYHTOBUX KOTYIIOK, MPHUKJIEIAHO
710 KPHIIIKH, TOOTO 3'€THAHO 3 MAaCO0 1 y HUX BCTaBJISIIOTHCS HETaTHBHI IITKH. BCl miiTku
MIPUTUCKAIOTHCS 0 KOJEKTOPA CIIPATbHUMH MPY>KHHAMH.

Skip ckiamaeThcs 3 Baja W HANpPECOBAHWX HA HBOTO OCEpas 3 OOMOTKOIO Ta
Kojekropa. OOMOTKY BKJIAJE€HO B TMa3uW OcepAs HAOpaHOro 3 TOHKHUX IUIACTHH
enekTpoTexHiyHoi cTami. KiHii OOMOTKM BHUBEIEHO Ha 130JIbOBaHI OJHA BIJ OJIHOI
IJJACTUHM KOJIEKTOpa, CKJAJICHI Ha IIJIacTMAcoBiii ocHOBI. Ban obepraerbcs y aBOX
MOPUCTUX METATOKEPAMIYHUX BTYJIKaX, MPOCOYCHUX OJIMBOIO I 3alPECOBAHUX Y KPHUIIIKU
craprepa. llepemuss kpumka Mae ¢uaHeb, SKAM CTapTep KPIMUTBCS 10 KapTepa
3ueryieHHs. B 1ifi Kpumiii Ha Bally SKOpS 3MOHTOBAaHO TPUBIA CTapTepa, 0 BMHKAE
BaXUIb 12 3 HOBOPOTHOIO MPYKUHOIO M POJUKOBY OOTIHHY MyPTY (My(dTy BIIBHOTO XOIY)
3 HIECTEPHEIO.

Mydta BiapHOrO X04y 3a0e3nedye mnepenadyy KpyTHOrO MOMEHTY BiJl cTapTepa o
BIHIIS MAaXOBHKa 111 Yac MyCKy JABUTYHA Ta B €IHAHHS MIECTEPHI cTapTepa BiJ MaxOBUKa
Micisl MyCKy JBHUIyHa, 1i BHYTpilIHS (Bemyda) oOoitma 14 (puc. 2, 6) Ma€e MOJOBXKEHY
MaTOYMHY, Ky Ha CHIpalbHUX IMIIIIAX YCTAaHOBJICHO Ha Bajy sKops. Take BCTaHOBICHHS
3a0e3nedye moBepTaHHS My(pTH B pasi HepeMmileHHs ii B3IOBXK Bajia, M0 MOJIETIIYE
BBEJICHHS B 3ayeIUIeHHsA 3yOIB IIECTEpHI CcTapTepa Ta BIHISI MaxXOBHMKA. 3OBHIIIHIO
(BemeHny) oOoiiMy 18 MydTH BUKOHAHO SK OJHE LiJe 3 IIECTEPHEIO cTapTepa. 3
BHYTPIIIHHOTO OOKY L 00oilMa Mae YOTUPU MOXWIUX Ma3d, B SIKUX PO3MINIYIOTHCS

POJIUKHK 75, IO MOCTIMHO BIATUCKAIOThCS mITOBXayamMu 16 13 mpyxkuHamu 19 y 3ByxeHy
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YaCTUHY Ta3iB, 3aKJIMHIOIOUM TaKUM YUHOM o00uaBi dvactuHu wmMypTtu. Edekr
3aKJIMHIOBAHHS MIJICUITIOETHCS, KOJIM 00epTaEThCs Beayda 000iiMa, TOOTO B pa3i BMUKaHHS
cTapTepa.

CrapTep BMHKA€ThCS MOBEPTAHHSM KIIOYa BMHKaya 3alalliOBaHHS MpaBopyd [0
ynopa. [Ipu 11boMy HEBEJIMKOI CUIM CTPYMY BIJl aKyMYJIATOPHOI OaTapei crodatky mije B
OOMOTKY peJie BMHUKAaHHS, HAMarHidyyloud HOTO oOceps, SKEe NPUTATYE SKIpelb,

3aMHUKaIO4Y1 KOHTAKTH CJICKTPUYIHOI'O KOJia CTapTepa.

Pucynok 4.2 - Bynoa craprepa

a — cxema; 6 — mpoBig 1 MydTa BUIBHOTO X01y; / — Kopmyc crapTepa; 2, 5, 7—
3aTUCKaYl;, 3 — JOJATKOBHUM KOHTAKT; 4, 13 — OCHOBHI KOHTaKTH; 6 — KOHTaKTHHUH JUCK;
8 — mrok; 9, 10 — BiAMOBIAHO BTATYBaJlbHA W yTpUMYBaJlbHa 0OMOTKH; 11 — BMHKad
3anaaoBaHHs; 12 — BakiIb BMUKaHHS npuBoja; 14 — Beayua oboitma; 15 — ponuk; 16

— mtoBxayd;, 17 — norinkoBa BTynka; 18 — Benena oboitma; 19 — mpykuHa mToBxaya
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[licns pbOTO TaKOXX HEBEJIMKOI CUJIM CTPYM IMijIe€ BiJl aKyMyJSITOpHOI Oartapei 1o
3aThcKaya 2TSIroBOro pese, Aajli — Ha BMUKay 3alajloBaHHs Ta 3aTUCKay 7, BTATYBaJIbHY
0OMOTKY 9 TATOBOTO pesie i uepe3 3aTuckad 5 — B 0OMOTKH cTaprepa. BogHodac ctpym
POXOJIUTUME TOHKOIO 3aTPUMYBaIbHOIO 0OMOTKOIO TsroBOro pene. i gieto MarHiTHOTro
0JIs1, CTBOPIOBAHOTO OOMOTKAMHM, OCEP/S TATOBOTO PeJie BTATYETHCS BCEPEMHY BTYJIKHU U
NepeMIlly€e BaKiJib BMUKAHHS 72, KU HIDKHIM KIHIIEM MEPEeMIIly€e M0 TBUHTOBIM Hapi3Ii
NpUBOJI cTapTepa W BBOJAUTH MOTrO IIECTEPHIO B 3ayeIICHHS 13 3y04acTHM BIHIIEM
MaxoBHKa. BogHodac ocepisi TATOBOTO pefie uepe3 MITOK § MepeMillye KOHTAKTHUN JTUCK
6, SKUi 3aMUKa€ KOHTAKTH 4 1 13 TATOBOTO pesie OCHOBHOTO KOJia CTapTepa, MO0 Mae
Majuil omip, BHACIIJOK 4YOro B OOMOTKY cTapTepa IMife BEJIMKOI CHWJIM CTPYM, 1 SKIp
obepTaTMe KOJIIHYACTUN Baj ABUTyHAa. BoaHouac KOHTAKTHUM AUCK 3'€THYETHCA 3
JOJATKOBUM KOHTaKTOM J, SIKHM J1a€ 3MOTY CTPyMy IMPOXOJIUTH B NEPBUHHY OOMOTKY
KOTYIIKH 3aIajl0BaHHs, MUHAIOYH JOJATKOBUH omip (ABUTYHU «MockBruY», ['A3-24).

Konu aBuryH 3amycTUTBCS, CTapTep MOBEPTAHHSIM KIIOYa JIIBOPYY BUMHUKAETHCSA, U
ycl AeTaji NMpUBOJa MiJ J1€l0 NPYKUHU MOBEPTAIOTHCSA B MOYATKOBE IMOJIOXKEHHS. SIKILO
JABUTYH TIOYHE MpAaIfoBaTH, a cTapTep He Oyae BUMKHEHO, BIHEIIb MAaXOBHKa IOBEIE 3a
co0O0I0 MIECTEPHIO CTapTepa Ta 30BHINIHIO 000MMY MY(DTH 3 BEIMKOIO MIBUJIKICTIO, POJIUKU
3CYHYTBCSl TIO TOXWJIIM TMOBEPXHI Ma3iB y IIMPOKY YaCTUHY, JAIOUM 3MOTY 30BHIIIHIH
BEJICHI 000iMI 3 1IecTepHEI0 o0epTaTucs BUIbHO, HE MEPEAAouM 3yCHIUIL Ha BEAy4y
o0oiiMy ¥ Bast SKOpsI, IO 3amodirae «po3Hocy» craprepa. Ko mia yac mycKy JBUTYHA
3y0 mIecTepHi craprepa 30iraerbcsi 13 3yOOM BiHIS MaxOBUKA, TO MpPY>KWHA IMPUBOAA
CTHCHETBCS, [AlOYM 3MOTY BaXKEII0 BMHUKAHHS TIepeMilaThcs JAali W 3aMKHYTH
CJICKTPUYHE KOJO CTapTepa, a KOJM SIKIp TOBEPHETHCS, IIECTepHs Mmia aiero OydepHoi
MPY>KWHU Bipa3y BBiilie B 3a4YEIUICHHS 3 BIHIIEM MaXOBHKa.

OckutbKu Tl 4ac MycKy (OCOOJWBO — XOJIOJHOTO JBUTYHA) CTapTEp CIOKUBAE
BEIIMKHUI CTPyM, TPUBAJICTh BMUKaHHs Horo Mae He mepesunryBatu 10 .15 c. [ToBTopHi

BMHKAHHS MOXHa poOuTH Tiibku yepe3 30 c.

Xin podorm:
1. BuBuutu OyI0BY MPUCTPOIO OE3MOCEpeHbO HAa MakeTi ado JBHUTYHI 1 KOPOTKO

OImncaTnu CKJ'IaILOBi JaCTUHH CTapTCpa.
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2. 3amyCTUTH ABUTYH 3 JOMIOMOIOIO CTapTepa 1 BA3HAYUTH MOMEHT BKJIFOYEHHSI.

3. Ilpm Hesamycky ABUTYHA TPHUBAIICTh MPOKPYYYBAHHS CTApPTEPOM HE IMOBHUHHA
NEPEeBUIILYBATH 5 C.

4, B BUMajaky, KO0 JBUTYH TICS MEPIIOi CIpoOM HE IMOYaB CBO€EI PoOOTH, TO
crmiayrouy crnpody HeoOximHo moBTopuTH Yepe3 15-20 c. Ilicma 3-4 copob 3amycky
JIBUTYHA HEOOXIJHO TMEPEBIPUTU CHUCTEMY >KUBJICHHS 1 3alalOBaHHS, 1 3HEUIKOAUTH
HECIIPaBHICTb.

5. Sk TINBKM JBUTYH TOYHE CBOIO POOOTY, HEOOXITHO HETraHO BIIKIIOYHTH
cTaprep.

6. BxiroueHHs ctapTepa npu poO0UYOMY JABUTYHI MOXKE IPUBECTH JO MOJOMKH 3y01B
HIECTEPHI IPUBOJTY.

7. 3a monomororo ¢popmyn BuzHauutu EPC craprepa.

8. 3a gomomoror (GopmyiaM BH3HAYUTH TOTYXKHICTH CTapTepa AIF0YOro ABUTYHA 1
HasIBHUX MaKETiB.

KoHTpoJIbHI NMTAHHS :
[TosicHicTs OymOBY cTapTepa.
[TpyurHY BUHMKHEHHS HE 3aITyCKY IBUTYHA TICIISI KUTBKOX CIIPO0.
[IprurHA KOPOTKOTrO 3aMUKAHHS.
B yomy nossirae poGoTa ABUTYHA TOCTIHOTO CTPYMY.
J51g 9oro npuzHadeHa my(ra BUIBHOTO XOY.

SK BU3HAUUTH MOTYKHICTh CTapTEpa

N o ok~ w0 D

Texnika 0e3neku npu poOOTi 3 CTAPTEPOM.

Ilepesik nocuanb:
1. CK. IecromnanoB. ,,YCTpOWCTBO, TEXHUYECKHE OOCIYy)XHBAaHWE W PEMOHT
nerosux apromobmneii”. UPITO, M., 2000.
2. B.A. Caxxo. EnektpuuHe Ta enekTpoHHe oOnagHaHHS aBTOMOO1mB., Kapasena,

Kuis, 2004.
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JlaGoparopHna podora Ne5

Tema po6otu: “ PeryntoBanHs HanpsMKy cBiTia (ap”.
Meta poGotu: HapuumTuCh perynroBatv CBITIO (ap Ta po3pOOJISITH PO3MITKH IS

BCTAHOBJICHHS BiJIMOBIHOTO KyTa HAMPSIMKY CBITJIOBUX MPUCTPOIB.

IIpunaau Ta marepiajmn:

- MaKeT aBTOMOO11s;

- €KpaH JuIs peryitoBaHHs dap;
- JIUCT YHCTOTO Marepy;

- pyuka;

- OJIIBEIIb;

- pyJIeTKa.

TeopernuHi BitomocTi:

[lonepemxeHHsl, CBO€YacHE BHSBIICHHS, YCYHEHHsS HECHPAaBHOCTEH Yy cHUCTEMI
OCBITJIEHHSI 1 CBITJIOBOI CHUTHAJI3allli — OJHA 3 YMOB 3a0€3Me4eHHs O€3MeKH pyXy
aBTOMOOUTbHOTO TpaHcnopTy. CBITJIOBI Npuiaad €(pEeKTUBHO MNPALIOIOTh TOMl, KOJIU
n00pe opraHizoBaHoO X 0OCIyrOBYBaHHS IiJ] 4ac €KCIUTyaTallii.

ITlin yac TO-1 BuKOHYIOTH omeparlii LIOJEHHOIO OOCIYrOBYBAaHHS, KpIM TOrO,
MepeBIPSAIOTh KpimieHHd (ap 1, MepeAaHiXx 1 3agHiX JIXTapiB, yCiX BHUMHUKAYIB 1
MepeMuKayiB, HaIIHHICTh 3’ €THAHb Y KOJIaX >KUBJICHHS CBITJIOBUX MPHUIIAIIB.

TO-2 nependauae onepanii TO-1, nepeBipKy CBITIIOPO3NOALTY, BUMIPIOBAHHS CUJIU
cBitina dap 1, mpu moTpeO1, ix perymoBaHHs. Dapu MOXKHA BUMIPSITH 1 PEryJioBaTH 3a
JIOTIOMOTOI0 BUMIPIOBAJIBHOTO €KpaHa a0o0 cheliaJbHUX ONTUYHUX TMPWIAIIB —
PETJIOCKOMIB. Y TEpIIOMy BHUIAJIKY, 3aJIEKHO BiJI CUCTEMHU OCBITJICHHS (aMepUKaHChKa
Yl €BpOINEHChKa), BUKOHYIOTh PETYJIOBAHHA [aJeKoro 4u ONMXKHBOro cBiTia. [lns
€BPOIEUCHKOT CHCTEMM CBITJIO PO3MOAUTY Ha eKpaHi po3mipoM 2,5*2,5 M. PoOnsath
po3MiTky. ["'opuzonrtansHa ninist HH nexuts Ha piBHI QokanbHUX TOYOK BigOuBadiB dap
Ha Bigcrani HI, Bim ropusonrtansHoi miommHu (puc.l) Jlinis bb po3ramyBanHs
TOPU30HTAIBHUX AUISTHOK, IO iX OCBITJIIIOE OJMKHE CBITIO, JIeKUTh mija Jinito HH Ha

BifcTani h6 Binm Hel (Tabi.l), moxwieHi JiHil CBITJIIOBOI MEpeXi HampaBiieHi B TOPY Mif
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KyToM 15% 1 BUXOAsTh 13 TOUOK meperuHy BepTukaieu JI ta I1 1 ropuzontami HH, siki
BIIMOBIAAaOTh 1IeHTpaMm ¢ap. BeprukanpHa miHis VV JI€KUTh y MO30BXKHINA TUIOMIUHI

CHUMETp1i aBTOMOO1JIA.

AAL V. DATE
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Pucynok 5.1 - Expan u1s pery/iloBaHHsI YOTHPUNIAPHUX €BPONECbKUX CUCTEM

OCBITJICHHHA

[ToBHICTIO 3ampaBieHU# 1 CIOPSAKEHUM aBTOMOOLTE 13 HOPMaJIbHUM TUCKOM MOBITPS
B IIMHAX PO3MIIIYIOTh HAa PIBHOMY T'OpPU30HTaJbHOMY MaiiaHuuKy. CBITJIIOBHI MOTIK
nBO(a3HOI CHUCTEMU OCBITJICHHSI 3 €BPOMEHCHKUM CBITJIOPO3MOJALIOM  PEryJIOI0Th
IBUHTAMU 3a OJM3bKUM CBITIOM (ap Tak, 100 MEXi OCBITIEHUX Ta HEOCBITICHUX 30H
301rajamucs 3 TOPU30HTAIBHUMU 1 TOXUIMMU JUISTHKAMM JIIHIT PO3MITKH Ha €KpaHi.

Expan nns perymtoBaHHS 4oTUpU(ApHUX €BPOMEHCHKUX CHUCTEM OCBITJIICHHS Mae
nomatkoBy jdiHIIO AA (puc. 5.1) mpoBeneny mig ropuszontaibHor0 HH Ha Bigctani hi.
Beprukam JIb, I1b, JI/I, I1/1. JlexxaTh y BepTUKaIbHUX IUIOUIMHAX, AKI MPOXOAATh Yepes3
30BHIIIHIX Ta BHYTpimHIX (ap. CBITJIIOBHI MOTIK 30BHIIIHIX ¢ap OJU3BKOTO CBITIA
PEryJIIoI0Th Tak camo sIK y ABox¢a3Hiit cuctemi. [licis 1p0ro 3aKpUBarOTh 30BHIIIHI (hapu
MOCTIZIOBHO 110 OJIHIM BHYTpIIHIA. BMUKalOTh Aajneke CBITIO 1 PEryItoBaIbHUMHU
TBUHTAMHU ONTHYHI €JIEMEHTH CTaBJISATh y MOJOKEHHS , B SKOMY IIEHTPHU CBITJIOBHUX ILJISIM
BHYTPIIIHIX (pap JaneKoro cBiTJia 30iratoThCsl 3 TOUKAMH MEPETUHY BEPTUKAIBHHUX JIHIN

JIJI 1 I1]1 3 ropu3oHTansHO0 AA.

Xin podorun

1. TloBHicTiO 3ampaBieHH, CHOPSAIHKEHUNA MaKeT aBTOMOOLIS 13 HOPMaJTbHUM

THUCKOM TOBITPS B IIMHAX PO3MILIYEMO HAa PIBHOMY MalJaHUUKY.
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2. Jlns eBpOmENCchKOl CUCTEMH CBITIIOPO3IMOALTY PO3POOIIIEMO PO3MITKY Ha €KpaHi
po3mipom 2,5 *2,5 m.

3. llepneHaukynsapHO A0 €KpaHa PO3MIIIYEMO MaKeT aBTOMOOUIS Ha BifcTaHi 7,5-
10m. Cepeauna Mixk IEHTpOM (ap aBTOMOO1JISI TOBUHHA PIBHATUCH LICHTPY €KpaHa.

4. Ha makeTi aBTOMOOUIS 3 JIOIIOMOTOI0 PYJIETKH BiJ LIEHTpa JIiBOi dapu 10 IeHTpa
mpaBoi (Gapu BHUMIPIOEMO JOBXHHY Ta BHUCOTY BIJHOCHO Tuiom@anku. [0 moBxuHY Ta
BHCOTY HAHOCHMO Ha €KpaH, BITHOCHO IEHTPa PO3MITKH €KpaHa.

5. BxirouuBiM OMMKHE CBITJIO 3 JOTIOMOTOIO TBHHTIB SIKI 3HAXOIAThCS Ha dapax
MiABOJUMO IICHTP CBITIIOBOTO TPOMEHS 10 TOYOK, SIKi MM BH3HAYa€EMO 3a JOMOMOTOIO
PYJIETKH BIJHOCHO IIEHTpa €KpaHa Ta JIiiHii BUCOTH 1IeHTpa dap.

6. Bucorty miHIi JATBHKOTO CBITJIa BH3HAYAEMO 3 IOTIOMOTOX0 ()OPMYITH:
hn=H-H(1-1,4 10-5)

BiacTanb Mixk JiHISIMU JJaTbHBOTO Ta OJMKHBOTO CBITJIa MOTPIOHO BU3HAUUTH B

MUTIMETpax.

KoHTpoJIbHI NMTAHHS :
1. IosicHiCTh MpoLIEypy BCTAHOBJIECHHSI OJMKHBOTO CBITIIA.
2.1IpnurHY BUHMKHEHHSI Pi3UX KyTiB BCTAHOBJICHHS CBITJIA (ap.
3. [IpuumHI KOPOTKOTO 3aMUKAHHSI.
4. SIk BU3HAYUTH MOTY>KHICTH OJIMKHBOTO 1 JAIbHBOTO CBITIHHSA (ap.

5. Texnika 6e3neku mpy poOOTi 3 MPUCTPOSIMHU OCBITIICHHSI.
Ilepesik nocuanb:
1. C.K. llectonanos. ,,Y CTpOHCTBO, TEXHUYECKUE OOCITY)KMBAaHNE U PEMOHT JIETOBUX
aBromoOmneii”. UPT1IO, M., 2000.

2. B.A. Caxxko. Enextpuune Ta enexkTpoHHe oOnamHaHHs aBTOMOOLTIB., Kapasena,

Kuis, 2004.
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JlaGopaTopHa pooora Ne6

Tema podoTu: “ IlepeBipka cTaHy CHIPaBHOCTI JOJJATKOBOTO €IEKTPHUYHOTO
oOnaxHaHHA"
Mera poOoru: Bupuutu OyZOoBY Ta HABYUTHCh BHU3HAYaTH MOTYXHICTb
€JIEKTPOJIBUTYHIB, SIKI BAKOPUCTOBYIOTHCS B JI0JATKOBOMY €JIEKTPOOOJIaJHAHH].
Ipuiaaau Ta maTepiasm:

- EnexTpoaBUryH CKJI00YMCHUKA,
- 00irpiBay CajioHy;

- OMHUBaY;

- aBTO TECTEP;

- JIUCT YUCTOTI'O IAIICPY,

- py4Ka;
- OJIIBELIb.

TeoperuyHi Bizomocri:

J10 TOTIOMI>KHOTO €JIEKTpOoOOIaHAHHS BXOSTh KOMYTAIlliHI OpraHu KEpyBaHHS, K1
pO3TaIloBaHl Ha MyJdbTI BOJIS, Ta MPUCTPOI, SIKI € JOMOMDKHUMU B OOPTOBIA CHUCTEMI
€JICKTPOYCTAaTKyBAaHHS: PEJICHHI 1 3amOoODKHMKOBI MOHTaXHI OJIOKHM, 3'€IHYBaJIbHI
€JIEKTPOIPOBO/IA, 3HAYHA KUIBKICTh PI3HOMAHITHUX €JIEKTPONPHUBOAIB, MOYMHAIOUN BiJl
CKJIOOYMCHHKIB 1 BEHTWJISITOPIB Ta 3aKIHYYIOUH €JIEKTPONPUBOJAMU I CKIIOOOMUBHHKIB
JUTS 30BHIIITHIX J3€pKajl 3aJHHOTO BUIY. TakoX BITHOCITHCS 1 T MPUCTPOi KOMMOPTHOTO
€JIEKTPOYCTAaTKYBaHHS, SIKUMH IIMPOKO OCHAIIYIOTHCSI CydacHI aBTOMOOUT (pamioTenedoH,
KOHIMIIIOHEP, HarpiBayd CUJIiHb, TEJIe- paio- 1 ayaioanapaTypa, TeIeCKOIYHa Pall0aHTeHa,
o0IrpiBay 3aJHOTO CKJIa Ky30Ba, CAJIOHHA BEHTUJISLIIS TOLLO).

Ha cyyacHomy aBTOMOOWII 30BHINIHI OCBITIIIOBaJIbHI TMpuiaaau oOiagHaHi abo
CKJIOOYMCHUKOM, a00 CKITI00OMHBHUKOM, a00 1 TUM 1 ApyruM (niepeani gapu).

CKJI00YMCHUKY MPU3HAYEH] JIJIS1 OUUIIIEHHS BITPOBOTO (@ B ISIKUX MOJIENAX 133 THbO-
ro) cKkJja BiJ aTMOoc(epHHX OmajiB, 1100 OyJI0 Kpalle BUIHO Jopory. BoHn MoxyTh MaTH

8aKYYMHULL, NHeemMamuynuil abo erexmpuynuil npusio. CKIOOUYUCHUK 3 €JIEeKTPUUHUM
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npuBogoM (puc.6.1) ckiagaeTbcsi 3 €NEKTPOABUTYHA 3, YEPB'AUYHOrO peaykropa 4,
KpUBOIIMNA 2, CUCTEMH BaXKediB Ta HITOK. OOepTaHHS SIKOPsS E€JEKTPOJBUTYHA 4Yepes3
YepB'SYHUN PEeAYKTOp 4, KPUBOIIHII 1 BAXKIIBHY CUCTEMY NEPETBOPIOETHCS HAa KOJMBAHHS

BayKeJiB Ta HITOK 1.

Pucynok 6.1 - [IpuHiiMnoBa cxema CKJI00YHMCHUKA

EnexkTponBUTYHH XapaKTepu3yIOThCS HOMIHATBHOIO HAIMPYTO0, MOTYXHICTIO Ha BH-
X1JHOMY BaJli, 4aCTOTOIO oOepTanHs Baity. [I0Ty>KHOCTI €NeKTPOABUTYHIB, SIK MPABUIIO, |
Bigmosigarote: 6, 10, 16, 25, 40, 60, 90, 120, 150, 180, 250 ta 370 Bt, a MiHiMaIbHI
gacrotu obepranns sairy — 2000, 3000, 4000, 5000,6000,7000, 8000, 9000 ta 10000 xs™.
Enexmpoosucynu 3 enexmpomacHimuum 30y0xceHHsAM POOIATHCS TBOMOIIOCHUMU
(puc.6.2). ITaketu cratopa Ta AKOps HAOUPAIOTh 13 CTAIEBUX IJIACTUH 3aBTOBIIKH 0,6 MM.

Marnitonposia 12 enexTpoaBUryHa 3akpirieHO MK KPHUIIKOIO 2 1 KOPITYCOM.

S5E

5

|
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Pucynok 6.2 - EnekTpoaBUryH 3 eJIeKTPOMArHiTHUM 30y:keHHsaM M3201:
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[ —sxip; 2 — kpuwika; 3 — cmsdcnuu 26unm, 4 — mpagepca; 5,14 — niacmunyacmi
npyscunu, 6 - nadbuexa, 1T — niowunnuku, 8 — xonrexmop, 9 — wimra, 10 — wimxompumau;

11 — kopnyc; 12 — naxem cmamopa; 13 — obmomxa 36ydocenns; 15 — euxionuii ean.

Enexrponsurynu 31 30yaKeHHSM BiJ MOCTIMHMX MAarHiTiB 3a0€3MeuyloTh 3HAYHY €KO-
HOMII0 aKTHBHUX MarTepialiiB, OCKIILKH 3aMiCTh OOMOTOK 30y/’KEHHS Y HMX 3MOHTOBaHI;
nocTiiiHi MarHiTd. Ha puc. 6.3 HaBeneHo enekTpoaBuryH 45.3730, skuii BUKOPHUCTOBYETHCS
Ha aBTOMOOUISX JJIsi TPUBOJY BEHTHJIATOpA B CHUCTeMl 0OirpiBaHHs cajoHy. BiH Mmae:
CTaJICBUH KOPITYC 13 JIICTOBOI CTall Ta BIJJIUTY KPHUIIKY 3 OOKYy KOJEKTOpa Ta 3 OOKy
BuxigHoro Baja. [locTtiitHi MarHiTé 3poOseHi 3 rekcadeputy Oapiro 1 NPHUKPIMIEHI 10

KOpITyCa INIOCKUMHU CTAJICBUMMU IIPYKHHAMMU.

PucyHok 6.3 - EjiekTpoaBUryH 3i 30y/1:KeHHAM BiJl NOCTiHHUX MarHiTiB:
[, T —niowunnuxu, 2— nocmivnutl maznim,; 3— wimxompumay,; 4 — wimka;
5 — mpasepca; 6— xonexkmop, 8: 14 — kpuwika,; 9 — xomywxa iHOyKmueHocmi,
10 — kpinunvna nracmuna, 11—npyscuna ona ympumanusa maecnimy,; 12—saxip;
i KOPIIVC - 15.
3ByKOBUH curHan — BiOpaiiiiHoro tuny 0e3pynopuuii. Ha aBromo01nsx BA3 1 ['A3-
24 BCTaHOBJIIOIOTHCS JIBA CUTHAIM — HU3BKOTO ¥ BHCOKOTO TOHIB. [Ipn 11b0My BMHKaHHS

curHajiiB Ha aBTomMo01m ["A3-24 311iCHIOETBCS Yepe3 pejie CUTHAIB.
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Pucynok 6.4 - 3pykoBuii curuaj — BiopaniiHoro Tumy 6e3 pynopHui

CurHan CckJIaJaeTbcs 3 KOPIYCy, €JIEKTPOMArHity 2, sKipis 3, KOHTaKTIiB O,
MeMOpaHu 0 Ta pe3zoHaTopHOro nucka 4. Ilicis HaTUCKaHHS Ha KHOIIKY CTPYM BiJl
aKyMyJSITOpHO1 Oarapei uepe3 3aMKHEHI KOHTAaKTH O HAJIXOJUTh B OOMOTKY
eNekTpoMarHity. Ilpu 1pbOMYy €NEeKTpOMAarHiT TPUTATYE SAKIpElb, SKUH TPOTHHAE
MeMOpaHy ¥ BOJHOYAC pO3MHUKAE KOHTAaKTH. EJEKTpUYHE KOJO PO3PHBAETHCH,
€JIEKTPOMArHIT pO3MarHiuyeTbcsi, W sIKipellb MiJl 1€ MPYXKHOCTI MEMOpPaHU BIAXOIUTH
Ha3aJl, BHACIIJIOK YOTO KOHTAKTH 5 3HOBY 3MHKAIOThCS, YTBOPIOIOYM 3aMKHEHE
CIEKTPUYHE KOJO, SKIPEIb TPUTATYETHCS, W TMpoIeC MOBTOPIOEThCA. [Ipu mpomy
CTBOPIOIOTHCS YacTi KoMBaHHSI MeMOpanu (10 100 KonMBaHb 3a CEKYHIY) 1 3'IBIISE€THCS
3ByK. TOH 3ByKa KOXXHOT'O CHTHAJy PETYyJIO€TbCS TBUHTOM, PO3TAllIOBAaHUM Ha 3a/IHIH
CTIHIIl Kopmycy curHaimy. OO0epTaHHSM TBUHTA 3a TOJWHHUKOBOIO CTPIUIKOIO CHJIA 3BYKY

30UTBIITY€ETHCS, @ B MPOTHJICKHOMY HAINPSMKY — 3MEHIITYEThHCS.

Xin podoru:
1. Bu3HauuTH 3 JOMOMOTOIO0 aBTO - TECTEpa CIPABHICThH €JIEKTPOABUTYHIB MOCTIHHOTO

CTpYMY.
2. BU3HAUNTH IXHIO CIIOKMBYY HOTY>KHICTb.

3. HamasroBaTu enekTpudHi CXeMH BKITIOUEHHS B OOPTOBY MEPEKY aBTOMOO1IIS.
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4.BU3HAYNTU TEXHIYHI XapaKTEPUCTUKHU IIUX JIBUTYHIB.

KoHTpoJibHi nuTaHHs
1. Slki ABUTYHHM BHUKOPHCTOBYIOTH B ONAIOBavax, CKIOOYMCHUKAX OOMHUBadax
aBTOMOO1ITIB?
2. IosicHITh pOOOTY CKIIOOYMCHHKIB 3 TEIUIOBUM pEJie Yacy.

3. Sk mepeBipUTH eJIEKTPOJABUTYH ( OTaltoBava, CKJIOOYMCHHUKA, OMHUBava)?

IlepeJtik mocuIaHb:

1. C.K. llecromamnos. ,,YCTPOUCTBO, TEXHUUECKHE OOCITY)KUBAHUE W PEMOHT
smerosux apromobmneii”. UPITO, M., 2000.

2. B.A. Caxko. Enextpuune Ta enexTpoHHe oOnaaHaHHs aBToM0O1TiB., Kapasena,

Kwuis,2004.

JlaGopaTopHa pooora Ne7

Tema podoTu: “ [Tonryk HecripaBHOCTEH B CXeMax €JIEKTPO0OIaJHAHHS aBTOMOO1IISA”

Meta poGorm: HaBuuTHCA 4YMTaTH CXEMH €JIEKTpOooOJagHaHHS aBTOMOOLIIB
BHU3HAYATH HETONA/IKU, TPUUMHHU 1X BUHUKHEHHS 1 CIOCOOM YCYHEHHS .
Ipunaam Ta marepiajan:

- CXEMHM €JIEKTPOO0IIaTHAHHS;
- TUCT YUCTOTO Mamepy;

- pydKa;

- OJI1BEILb.

Teoperu4Hi Bizomocri:

[lepenik kmacuuHoro enexkrpooOnanHanns EO, 1mo HaBeaeHW HUX4Ye, 3pOOJIEHO

C1I0co0OM IpyITyBaHHS HOTO 32 ENEKTPUIHUMH CHCTEMaMHU aBTOMOOIIS:

» V cumemi enexmponocmauanna: €IEKTPOTEHEPATOpP, pele PEryisaTOpH,
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aKyMmyJaTopHa Oatapes, Ha0lp KOMyTallliHUX MPUCTPOIB, 3aMOOKHUKIB Ta 3'€ IHYBATbHUX

MIPOBOJIIB.

* V cumemi enexmpocmapmeprno2o nycky IBUTyHa BHYTpPIIIHbOTO 3ropsiHHs J[B3:
EIEKTPOCTAPTEP, aKyMyJSATOpHA OaTapes, amaparypa CTapTepHOTO Kojia B MiJACHCTEMI
KEepyBaHHs CTapTEPOM, KOMYTAIliH1 IPUCTPO].

* V cucmemi enekmpoickpoeoeo 3ananosants.; KOTYIIKA 3al1aJl0BAHHS, IEPEPUBHUK
PO3MOUIBHUK, CBIUKH 3aMIallOBaHHA 3 BUCOKOBOJIBTHUMH MTpoBoAamH. (Ha aBTromMo01Is1X 3
muzenpHuMu  JIB3 Taka cuctema BicyTHS a00 3aMiHEHa CHCTEMOIO >KapOBOTO
3amaatoBaHHsA).

 Jlna cucmemu ocgimaenns i cuenanizayii: papy, 30BHILIHI JIIXTapi TaOapUTHUX BOTHIB 1
CBITJIOBOI CHUTHaJII3allll, 3ByKOBUM CUTHAJI, JIIXTapl BHYTPIIIHBOI'O OCBITIEHHS, IPUCTPOI
creriajabHOl CUrHai3ari.

* Jlna inghopmayitino-KOHMpOILHOI cucmemu ma._. OONOMIHCHO20 e1eKMPOOONAOHANH !
IIUTOK KOHTPOJIbHO-BUMIPIOBAJIBHUX NPHWIAJIB, MyJbT KEPYBaHHS BOJisA, OJOK pene 1
3aMmoO1KHUKIB, TPUCTPOI KOMYyTaIlli, €JIEKTPONpUBIAHE 00JIaHAHHS (CKIOOYMCHUKH,
OOMUBHHKH BIKOH, €JICKTPOBEHTUIISITOPH TOIIIO).

» I'pyna xomgpopmuozo obraonaHHs Ky30Ba: MiJCUCTEMa €ICKTPOMiAIrPIBY CUIIHb;
BHYTpIIIHE OMNAaJEHHS 1 OCBITJICHHS;, BEHTWIALIS 1 KOHAMUIIOHYBAHHA; €JIEKTPONPUBOIN
CKJIOTIiJiliMaviB BIKOH Ta JIIOKa Ha Ky30B1, PaJiI0aHTCHH; 3aCO0M TIPOTHABAPIMHOTO 3aXUCTY
BOJI1s1 Ta MAaCaKUPiB; IEHTpaJIbLHUHN 3aMOK JABEPEil; BCl 3ac00M Tene , ayaio-, BIeo-, paaio- 1
TeneOHHOI TEXHIKH.

3a ocTaHHI COPOK POKIB CKJIag0BI KOMIIOHEHTH KJIACHYHOTO aBTOMOOIJIBLHOIO
€JIEKTPOOOIaJHAHHS 3a3HAJIM 3HAYHOTO YJIOCKOHAJIEHHS, ajle CYKYINHICTh HaBEACHHUX

HallMEHYBaHb B CUCTEMaX HE 3MIHUJIACH.

Xix podorm:

1. BUKOpHUCTOBYIOUM CXEMU E€JIEKTPOOOJIaJHAHHS aBTOMOO1JISI HABYMTHCS BU3HAYATU
OCHOBHI CKJIaJIOBl CUCTEM €JIeKTO00IaTHAHHSL.

2. I1o 3aBmaHH1 BUKJIaJa4a, BAKOPUCTOBYIOUM OJIHY 3 CHCTEM E€JIEKTPOOOIaIHAHHS
HAKPECIIUTU CXEMY 1 OITUCATH CKIIAJOBI.

3. Bu3HaunTy HEmoJaaKu, K1 HalOUIbII YacTIile BUHUKAIOTh.
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4. BU3HaYNTH NPUYMHY BUHUKHEHHS JaHUX HETOIa0K.
5. Onmcaru crocoOu yCYHEHHSI HETONa/I0K.

6. Ilo O,Z[Hiﬁ 3 TUIIOBHUX HCIIOJIAJOK CKJIACTHU AJITOPHUTM IIOIIYKY HCIIOJAAKH.

KoHTpoJIbHI NMTAHHS:
1. Sk xmacudikyrOThCs CUCTEMH €JIeKTPOOOIaIHaHHS aBTOMOO1IIs?
2. SIKxi TUTIOBI HEMOJIAJKUA CUCTEM €JIEKTPOOOIIaTHAHHS ?

3. SIki TpuUCTPOi BHUKOPUCTOBYIOTHCS TMPH BHU3HAYCHHI HEMOJNAJO0K CHCTEMU

€JeKTpo0oOJIaTHAHHS ?

IlepeJsik mocuIanb:
1. C.K. Illecronanos. ,,Y cTpoiiCTBO, TEXHUUYECKHE OOCITYKUBAHUE U PEMOHT JIETOBUX
apromooOmneii”. UPI1IO, M., 2000.
2. B.A. Caxxo. Enekrpuune Ta eixexTpoHHe 0oOnagHaHHS aBTOMOOLmiB., KapaBena,

Kwuis,2004.
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