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[lepeyens yueOHbIX 3a1aHuil (ypakHEHUH ) IO y4eOHOI IpaKTUKe
NucTpykTaxk mo TeXHUKE 0€30MaCHOCTU. PEMOHT M TeXHHUYECKOe OOCTYKHU-
BaHUE JIEKTPOPEHOB, HACTOIBHBIX BEHTUIATOPOB, KO(HEBAPOK, TOCTEPOB.
PeMOHT u TexHHUYecKoe 00CITyKUBaHUE JICKTPOUANHUKOB, OJICHIEPOB, MUK-
CEPOB, MapOBBIX YTIOTOB.

PeMOHT U TexHHUUYECcKOe OOCTYKMBaHHE CTUPAJIbHBIX, MOCYIOMOEYHBIX Ma-
IIUH, MTBUIECOCOB.

PeMOHT u TexHHUYeCcKOEe OOCIYKMBaHUE AJIEKTPOIUIUT, MUKPOBOJHOBBIX Ti€-
Yyeld, KOMHAaTHBIX 000TpeBaTeeit

PeMOHT u TexHHYEeCKOE OOCIYXHUBAHUE BJICKTPOAPENH, SIEKTPOI0O3UKa,
AIEKTpOpyOaHKa.

PeMOHT 1 TexHUUYeCcKoe 00CITyKUBAHUE AJICKTPOIHIIBI U OTPE3HON MAIIUHKU
[Tpunoxenns

oo N B~

16

24

32

44

53
58



BBEJAEHHUE

KoMmiekT KOHTPOJIbHO-U3MEPUTEIbHBIX MaTEPUAJIOB 10 Y4€OHOM MpaKTH-
ke (B coctaBe [IM.02 BpinosiHeHHE CEpBUCHOTO 00CTYKUBaHUSI OBITOBBIX MalIuH
U npubOpoOB) MpeaHa3HaueH Mg CTyAeHToB crenuanbHocTu 13.02.11 Texnuue-
CKasl SKCIUTyaTalusi U 0OCIY>KMBaHUE AJIEKTPUUYECKOTO U AIEKTPOMEXAaHUUYECKOTO
o0opynoBaHus (110 OTPACIISIM).

KommiekT yueOHbIX 3agaHuil (yOpakHEeHUN) 1o y4eOHOU MpaKTUKE Mpeay-
CMaTpuBaeT y4yeOHbIE 3aJlaHUsl, OXBATHIBAIOIINE OCHOBHbBIC MPUKIATHBIE ACIIEKTHI
BBITIOJTHEHUS CEPBUCHOTO OOCITYKMBaHUSI OBITOBBIX MAIIIMH U TPUOOPOB.
Metonnueckoe nocobue MpeaHa3HAuYeHO sl OOYyYaroIIMXCs MO CIEHHATBHOCTH
13.02.11 TexHuueckast 3KcIuTyaTalyss 1 00CITy>KMBaHUE 3JIEKTPUUECKOTO U AIIEK-
TPOMEXaHUYECKOT0 000PY10BaHUS (IO OTPACTISIM)

VYyebHasi nmpakTUKa HanpasjieHa Ha (OPMUPOBAHUE Yy CTYACHTOB MpPaKTUYE-
CKHX TpO(EeCcCHOHANBHBIX YMEHHM, MPUOOpPETEHHE MEPBOHAYAIBHOTO MpPaKTHUYE-
CKOr'O OIbITA, peannu3yeMbIX B pamkax Moayis [IM.02 BeinosHeHue cepBHCHOTO
o0ciykuBaHMs OBITOBBIX MAalllMH U NPUOOPOB MO BUAAM MPOo(EeCCUOHAIBHOM Jie-
ATEIBHOCTHU JII1 OCBOCHUSI UMHU OOIIMX U MPO(HECCHOHAIBHBIX KOMIETEHIUN IO
M30paHHOM CIIEIMATbHOCTH.

Tpebosanus K peyiomamam 0ce0eHus y4eOHOU NPAKMUKU:

B pesynbrate mpoxoxjaeHus y4eOHOM MpaKkTUKH MO BUjaM MpodeccHo-
HaJIbHOU JAESTEIbHOCTU CTYJEHT JOJKEH YMETh!

BI1JI TpeboBaHus1 K YMEHUAM

— OpraHU30BBIBATH OOCIYKUBAHUE U PEMOHT ObI-
TOBBIX MAIIIMH U MMPUOOPOB;

— OIEeHUBATh 3POEKTUBHOCTH PAOOTHI OBITOBBIX
MalIlliH U PUOOPOB;

— 3G} deKTHBHO UCIIOIB30BaTh MaTePHUAILI M 000-
pyllOBaHUE;

— TI0JIb30BaThCSl OCHOBHBIM 000PYI0BaHUEM, MPHU-
CIOCOOJICHUSIMU Y UHCTPYMEHTOM JIJIsi PEMOHTA
OBITOBBIX MAIIUH U MIPUOOPOB;

— TPOU3BOAUTH PACUET IEKTPOHATPEBATEIHLHOTO
000pyI0BaHUS;

— TPOU3BOAUTH HAJIAJIKy M HCIBITAHUS SJIEKTPOOBITO-
BBIX NpHOOPOB.

IIM.02 BeinosiHeHHue
CEPBHCHOI0 00CIIYKH-
BaHUA OBITOBBIX

MAaIlMH U NpudOpoB

KosunvecTBo Hexeb (4aCOB) HA OCBOCHHE NMPOrpaMMbl Y4eOHOU MNpak-
THKH: 72 daca;

B pamkax ocBoenus IIM.02 BblinoJiHeHHE CEPBHCHOIO 00C/IYKMBAHMS
OBITOBBIX MALIUH M PUOOPOB: 72 4aca.



Pe3ynbTaTom nmporpamMMbl yueOHON MPAKTUKH SIBISIETCS :
ocBoeHue 0ouiux komnemenyuit (OK):

Kon HanmeHoBaHue pe3ynpTara NpakTUKH

[loHuMarh CyIIHOCTh U COLMAJBbHYIO 3HAYMMOCThH CBOEU Oy-

OK 1 . . . .
ayuel npodeccuu, NposiBIsTh K HE YCTOWYMBBINA HHTEPEC

Opranu3oBbIBaTh COOCTBEHHYIO JEATENbHOCTh, BHIOUPATH THU-
OK 2 MOBBIE METO/bl U CIOCOOBI BBITIOTHEHUS MPO(HECCHOHAIBHBIX
3a/1a4, OlleHUBATh UX 2 ()EKTUBHOCTH U KAUECTBO

HpI/IHI/IMaTB peICHUA B CTAHAAPTHBIX 1 HCCTAHAAPTHBIX CUTY -
aluiaX U HECTH 3a HUX OTBCTCTBCHHOCTD

OK 3

OcyniecTBasATh MOUCK M UCIOJIb30BaHUE HMH(POpPMAIIMHU, HEOO-
OK 4 xoaumon s 3(GEeKTUBHOTO BBHITIOJIHEHHUS TPOdeCcCHOHATh-
HBIX 3aJ1a4, TPO(PeCCHOHATBLHOTO M JTUIYHOCTHOT'O Pa3BUTHUS

Hcnonbs30BaTh I/IHCI)OpMaI_[I/IOHHO-KOMMYHI/IKaHI/IOHHBIG TCXHO-

OK 5 N
JIOTUM B TPO(PECCUOHATLHOMN AeSATeNbHOCTH

OK 6 PabGoTaTh B KOMIEKTHBE U KOMaH[ie, 3PHEKTUBHO 00IIATHCA C
KOJIJIETaMU, PYKOBOJICTBOM, TOTPEOUTEIISIMU

OK 7 Bbpatb Ha ceOst OTBETCTBEHHOCTh 3a pabOTy YJIECHOB KOMAaH/IbI

(MOTYMHEHHBIX), PE3YJIbTAT BLINOJHECHUS 3a]aHUN

CaMocCTOSTENbHO OMpPENeNATh 3aaud NPOPEeCCUOHATBHOTO U
OK 8 JUYHOCTHOTO Pa3BUTHSI, 3aHUMATHCSI CaMOOOpa30BaHUEM, OCO-
3HAHHO MJIAHUPOBATh MOBBINICHUE KBATU(DUKAIIUH

OpueHTHUPOBATBHCS B YCIOBUAX YaCTOM CMEHBI TEXHOJIOTHMU B

OK 9 .

po¢eCCUOHATLHON EATeIbHOCTH

HcnonHsaTh BOMHCKYIO 00513aHHOCTh, B TOM YHCJIE C IIPUMEHE-
OK 10 HUEM TMOJYYEeHHBIX MPOQPECCHOHATBHBIX 3HAHUM (U1l IOHO-

ien)

npogheccuonanvrvix komnemenyui (IIK):

Bun
. HaunmenoBanue pe3ynbTaToB
npodeccuoHaNbHON Kon
MPaKTUKHU
NEATEIbHOCTH

OpraHu3oBbIBaTh U BBIOIHATH paOOTHI IO 3KC-
[IK 2.1, | WiyaTanuu, 0OCTyKMBAHHIO U PEMOHTY OBITO-
BOU TEXHUKH.

[IM.02 Beinonnenue
CEpPBUCHOIr0 00Cy-
KUBaHUS OBITOBBIX

OCYIHGCTBJI)ITB JAUArHoCTUKY U KOHTPOJIb TCX-
1K 2.2. HUYECKOT'O COCTOSTHUS OBITOBOM TEXHHKH.

MalliH [Iporuo3upoBaTh 0TKa3bl, ONMPEEIATh PECYPCHI,

K 2.3, | OOHapy)uBaTh Ne(EKTHI HMEKTPOOBITOBON TEX-
HUKH.




IEPEYEHD 3AJAHUM 11O YYEBHOM TPAKTUKE

IIM 02 Bbino/jiHeHHe CePBUCHOI0 00CIyKMBAHUS OBITOBBIX MAIIINH

HaumeHo8anue npogheccuonarbHO20 MOOYIs)

CrnenunansHocTs 13.02.11 Texunueckas IKCIUIyaTanHusA U 00CTyKMBaHUe

3JIEKTPUYECKOI0 1 JIEKTPOMEXaHU41eCKOro 000py1oBaHus (10 0TPACJIsIM)

KO(), HAUMEHO6AHUE

Kypc 4, rpynna 43 TO

Nerembl . 3aTpayeHHoe
’ Buas1 padot (ynpaskHeHmii) P
HAHMEHOBaHHE TeMbl POIPaAMMBbI BpeMsl, yac
1 2 3
IIM.02 Bbino/iHeHHE CePBHCHOT0 00CIYKMBAHNS OBITOBBIX MAIIMH 72
Buowvi pabom:
— PeMoHT u TexHnyeckoe 00CIy)KUBaHUE MEKTPO(PEHOB, HACTOJILHBIX BEHTH-
JSITOPOB, KOPEBAPOK, TOCTEPOB;
— PeMoHT u TexHnyeckoe 00CITy)KUBaHHE MEKTPOYAHHUKOB, OJICHAEPOB, MHUK-
CEepOB, MAPOBBIX YTIOTOB;
— PeMoHT n TexHMYeckoe 00CIyKUBAaHUE CTUPATBHBIX, IOCYAOMOCUHBIX Ma-
IIMH, TIBUIECOCOB;
— PeMmoHT n TexHMUYecKOe 0OCITY>KUBAaHUE IEKTPOIUIUT, MUKPOBOJIHOBBIX I1€-
4eil, KOMHaTHBIX 00OTpeBaTeneii;
— PeMoHT u TexHMYecKoe 00CITy)KUBAHHUE IEKTPOIPEIIH, IIEKTPOI0O3UKA,
AIIEKTpOpYyOaHKa;
— PeMoHT u TexHMYecKOe 00CIy)KUBAHUE IEKTPONUIIBI U OTPE3HON MALTHMHKH.
Tema 02.1 PeMOHT H TeXHMYeCKOe 00CTy;KHBAHME MATOradapuTHBIX 24
3JIeKTPONpuOOpoB
Cooepoicanue: 12
WHCTpYyKTaX 10 TEXHUKE OE30MAaCHOCTH.
Tema 02.1.1 MHCTpyKTaX 1O TEXHUKE PYK .
Oo6mwme nonoxxenus. Haznauenue, yctpoii-
6e30macHOCTH. PeMOHT u TexHHYecKoe s
CTBO, HPUHIMI JEHCTBUS 3IEKTPO(EHOB,
oOciTy>)KHBaHUE IEKTPO(EHOB,
HACTOJIBHBIX BEHTHJISITOPOB, KO(eBapoK,
HACTOJIbHBIX BEHTUIATOPOB, KO(heBa-
TOCTEpPOB.
POK, TOCTEpOB.
PeMOHT UM TexHHUYeckoe OOCTyXKHUBaHHE
MaJIOra0apUTHBIX HJIEKTPONIPUOOPOB
Cooepoicanue: 12
Oo6mwme nonoxxenus. Haznauenue, yctpoii-
Tema 02.1.2 PeMOHT ¥ TEXHUYECKOE i N Y E’
N CTBO, HPUHIMII JICHCTBUS HIIEKTPOYAHHU-
oOcCITy>)KUBaHHUE 3JIEKTPOYAIHUKOB,
KOB, OJIEH/IEPOB, MUKCEPOB, MAPOBHIX YTIO-
OJIeHIepOB, MUKCEPOB, MTAPOBHIX YTIO- OB
rOB. ’
PeMOHT M TexHHUYeckoe OOCTyXHUBaHHE
MaJIOrabapUTHBIX AJIEKTPONPHUOOPOB
Tema 02.2 PeMOHT U TeXHMYeCKOe 00CTy:)KMBaHHE KPYNHOTa0APHTHBIX JJIEK- 24
TpOonpudopoB
Cooepoicanue: 12

Tema 02.2.1 PeMOHT U TEXHUYECKOE
o0cyXKMBaHUE CTUPAITBHBIX, TTOCYI0-
MOEUHBIX MaIlIUH, IBJIECOCOB.

Oo6mue nonoxenus. HasHauenue, ycTpoi-
CTBO, MNPUHLMUIN JEUCTBUS CTHPAJIbHBIX,
IIOCYZOMOEYHBIX MALINH, IbUIECOCOB;
PeMOHT 1 TexHH4ecKoe 00CTyKHUBaHHUE
KPYIMHOTabapUTHBIX 3JIEKTPONPUOOPOB




Cooepoicanue: 12
Oo6mme nonoxenus. Hasnauenue, ycTpoi-
Tema 02.2.2 PeMOHT 1 TEXHUYECKOE H . > YOIP
CTBO, MPUHIMI JI€HCTBHUS 3JIEKTPOIUIHT,
oOcCITy>)KUBaHHUE 3JIEKTPOILIUT, MUKPO- .
o MUKPOBOJIHOBBIX Teuei, KOMHATHBIX 000-
BOJIHOBBIX II€4eii, KOMHATHBIX 00orpe- o
. rpeBaTeneii;
BaTenei
PeMOHT M TexHHYecKOoe O0OCTyKHBaHUE
KPYIMHOTabapUTHBIX 3JIEKTPONPUOOPOB
Tema 02.3 PeMOHT U TeXHHMYeCKOe 00CTy;KMBaHNE 3JIeKTPHYECKOI0 24
HHCTPYMEHTA
Cooepoicanue: 12
Oo6mwme nonoxenus. Hasnauenue, ycTpoi-
Tema 02.3.1 PeMoHT 1 TeXHUYECKOE H . » YCTP
CTBO, NMPUHLUI ACUCTBUS 3JIEKTPOAPEIH,
oOCITy>KUBaHHUE IJIEKTPOIPEIH, dIIEK-
AIIEKTPOJIO03UKA, FIEKTPOPYOAHKA.
TPOJI003HUKa, FIMEKTPOPYOAHKA.
PeMOHT M TexHUYeCKoe OOCTy)KHBaHUE
AJIEKTPOUHCTPYMEHTA
Cooepoicanue: 12

Tema 02.3.2 PeMOHT U TEXHUYECKOE
00cCTyKMBaHUE IEKTPOIUIIBI U OTPE3-
HOI MaIluHKH.

Oo6ume nonoxxenus. Haznauenue, yctpoii-
CTBO, IIPUHIIUI AEUCTBUS IEKTPOUHCTPY-
MEHTA;

PeMOHT 1 TexHH4ecKoe 00CTyKHBaHHUE
JIIEKTPOUHCTPYMEHTA




YPOK ITPOU3BOACTBEHHOI'O OBYYEHMUSA

Tema 02.1.1 MHCTPYKTAXK 110 TEXHUKE 0€30IIACHOCTH.
PeMOHT u TexHHYecKoe 00Cy:KUBaHUE YJIEKTPOPEHOB, HACTOJIbHBIX
BECHTHJISITOPOB, KOQEeBaPOK, TOCTEPOB.

IleJb 3aHATHSA: NOJYYNUTh MPAKTUYECKAN HABBIK B OTBICKAHUHM U YCTpPAaHE-
HUU HEUCTIPABHOCTEHN AIEKTPOGEHOB, HACTOJIbHBIX BEHTHIATOPOB, KOPEBAPOK,
TOCTEPOB.

Oo6ecneuenne: KoMmiekT yueOHbIX BEHTHIATOPOB, TOCTEPOB,
¢dbenoB, kodeBapoK, OMMETphI, HAOOPHl MHCTPYMEHTOB, COCIAMHUTEIbHBIC
MPOBO/Ia C HAKOHEYHUKAMU.
KBanudukanuonnosie TpedoOBaHUA
CTy1eHTBI 10J:KHbI
3HATh:
— BO3MOKHbIE HEHUCHPABHOCTU HJIEKTPO(EHOB, HACTOJIBHBIX BEHTUISTOPOB,
Ko(eBapoK, TOCTEPOB;
— MapKu 3JeKTpOo()EHOB, HACTOIBHBIX BEHTUISITOPOB, KOEBAPOK, TOCTEPOB;
YMETh:
— OTBICKMBATh HEUCIPABHOCTH 3JEKTPO()EHOB, HACTOJBHBIX BEHTHISITOPOB,
Ko(eBapoK, TOCTEPOB;
— YCTpPaHSTh HEUCIPABHOCTH 3JIEKTPOPEHOB, HACTOJIbHBIX BEHTHISITOPOB, KO-
(heBapok, TOCTEPOB,;

Memoouueckue pexomenoayuu
Ha ypoke npou3BOJICTBEHHOTO 00YUYEHHUS 3anpeniaeTcs:

1. [Tpon3BOAUTH BKITIOUEHHUE IIIEKTPOIIPHOOPOB

2. 0e3 pa3pelieHus Mperno1aBaTens

3. [Tpou3BOIUTH NMEPEKIIOUECHUSI B CXEME U €€ Pa300pKy MpPH BKIIOUYEH-
HOM DJICKTPOIIpUOOpE.

4. OcTaBisTh BKIIFOUEHHBIN JIEKTPONprOOp 63 Haa30pa.

5. Hcnonw3oBaTh mpu cOOpKe U pa3zdoOpKe SIEKTPONPUOOPOB HECTAH-

JApTHBIA U HEUCITPaBHBIA HHCTPYMEHT
Ilepen nmepBbIM BKJIOYEHUEM HEOOXOIUMO VOEIUTHCS B HAJIWYUU U HAICKHOCTU
3a3eMJIEHUS] 000DPYIOBAHMS

PeMOHT 1 TexHMYeCKOe 00CTy:KUBAHUE MAJIOTa0apUTHBIX
3JIEKTPONpudopoB

®en — snekrpuueckuit mpudbop (Blowdryer wnu Hair dryer), Brinaromiuii
HaIpaBJICHHBI TTOTOK HArpeToro Bo3ayxa. Bakueiimeidt ocobeHHOCTHIO (heHa siB-
JsI€TCSl BO3MOXKHOCTh MO/IauM TeIjla TOYHO B 3aJlaHHYyI0 00nacThb. [Ipoucxoxaenue
cioBa «(peH» CBsI3aHO ¢ HeMelKoi Mapkoi Fon, 3apeructpupoBannoii B 1908 rony
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MPOU3BOJUTENIEM AJIEKTpooOopynoBanus kommanueil AEG, u cchuiaronieiics Ha
TEIIBIN anbIuiCcKui BeTep PEH

@deH 0OBIYHO BBHIMIOJIHIETCA B BUJIE OTpe3Ka TPyObl, BHYTPU KOTOPOU pacro-
JaraloTcsi BEHTWIATOP U dJeKTpoHarpeBaresb. YacTto kopnyc (eHa ocHamaercs
IIACTOJIETHON PYKOSTKOM.

BenTtunsatop BTSIrUBaeT BO3yX Y€pe3 OJMH U3 CPE30B TPYObI, MOTOK BO3AY-
Xa MPOXOJUT MHUMO 3JIEKTPOHArpeBaTelisi, HarpeBaeTCs U MOKUIAET TPyOy uepes
MPOTUBOMNOJIOKHBIN cpe3. Ha BbIxogHOM cpe3 TpyObl peHa MOTYT OBITH YCTAHOB-
JIEHBI pa3IMYHbIC HACAJKH, HU3MEHSIONINE KOH(PUTYpAIMI0 BO3AYIIHOTO MOTOKA.
BxoaHoil cpe3 00bIYHO 3aKpBIT PEIETKOM AJig TOro, 4ToObl MPEAOTBPATUTH MOMA-
JlaHWE BHYTPb Kopityca (heHa KpYIMHBIX MPEIMETOB, HATPUMED MaIbIIEB.

Psin moneneii ¢eHOB MO3BOJISIET PETyIUPOBATH TEMIIEPATYPY U CKOPOCTH I0-
TOKa BO3/yXa Ha BbIxoje. PerynupoBka TeMiiepaTypbl JOCTUTAaeTCs JUOO BKIIOUE-
HUEM TapajliesIbHO Pa3IMYHOr0 YHUCja HarpeBaresied, MO0 ¢ MOMOIIbIO PeryJsiu-
pyeMoro TepMocTaTa, JM00 U3MEHEHHEM CKOPOCTHU MOTOKA.

CylecTBYIOT /IB€ OCHOBHbIC Pa3HOBUAHOCTH (peHOB — (DeH HJisi CYIIKUA U
YVKJIQJIKU BOJIOC M TeXHHYeckui (eH. [IpuHIun ux neicTBusi OAMHAKOB, pa3jinyuue
TOJIBKO B TEMIEPATYpPE U CKOPOCTH MOTOKA BO3/yXa HA BRIXOJE MpubOpa.

DeH Uil CYNIKU U YKIQJIKHA BOJIOC

@eH 1A CYLIKM U YKJIaJAKH BOJOC BBIJAET MOTOK BO3AYyXa C TEMIEPATypOu
okoiio 60 °C u BeICOKOHM CKOpOoCThIO. B (beH craparoTcs cTaBUThH 3alIUTy OT Mepe-
rpeBa BO U30eKaHUE MOBPEKACHUS BOJIOC ropsiuM Bo3ayxoM. CoBpemMeHHbIE ¢e-
HbI TaKXK€ UMEIOT (PYHKIIMIO MOHM3ALUM BO3/yXa, MPU3BAHHYIO MPEXKIE CHUMATh
CTATUYECKUH 3aps/l, a TaKKe 00CIIalIINe TIaJKOCTh U EIKOBUCTOCTh BOJIOC.

BeHTHIATOP — YCTPOMCTBO MJI1 NEPEMEIIEHHUS T'a3a CO CTEIEHBIO CHKATHS
Menee 1,15 (wim pa3HOCTBIO TaBeHUI Ha BBIXOJE U Bxoje He Ooinee 15 klla, npu
OoJbIIeH pa3HUIIE JaBICHUN UCTIONb3YIOT KOMIIPECCOP).

OCHOBHOE NPUMEHEHUE: CUCTEMBI IPUHYAUTEIBHON TPUTOYHO-BBITSHKHON U
MECTHOW BEHTHWJISIIIUU 3[JaHU U TOMENIEHUM, 001yB HarpeBaTelbHbIX U OXJIaXK/1a-
IOIKUX DJIEMEHTOB B YCTpPOMCTBax 00OrpeBa M KOHJUIIMOHMPOBAHUS BO3JyXa, a
TaKke 00IyB paguaTOPOB OXJIXKACHUS PA3IUYHBIX YCTPOMCTB.

BenTunsatopbl 00BIYHO HCMOJB3YIOTCA Kak JJisl IEpEMEIISHUs] BO3IyXa —
JUIST BEHTUWJISLMKM TOMEIIECHHUH, OXJaXJAeHUus 000pyJAOBaHUs, BO3AYXOCHAOXKEHUS
npoiiecca ropeHus (BO3aAyXOAyBKU U JAbIMOCOCHI). MOIIHBIE OCEBbIE BEHTUIISITOPHI
MOT'YT UCIOJIb30BAaThCS KaK JBUKUTEIIH, TaK KaK OTOpachIBaeMblil BO3/1yX, COIJiac-
HO TpeTheMy 3akoHy HbIOTOHA, co3maer Cuily mMpPOTUBOJACUCTBHUS, NEUCTBYIOUIYIO
Ha pOTOP.

OtnenbHble MPUEMBI OPraHM30BAaHHOW BEHTWISALMU 3aKPBITBIX MOMENICHUM
NPUMEHSJINCH €€ B JPEBHOCTU. BeHTwisinusa nomemeHuid 10 Hadana XIX Beka
CBOJIMJIACH, KAK MPABWJIO, K €CTECTBEHHOMY MPOBETPUBAHUIO. TE€OPUIO €CTECTBEH-
HOTO JIBIJKEHHS BO3AyXa B KaHanax u Tpybax cosznan M. B. Jlomonocos. B 1795
roay B. X. ®pube BnepBbie W3I0KUI OCHOBHBIE TOJIOKEHHS, ONIPEACIAIONINE UH-
TEHCHUBHOCTbH BO3JyXOOOMEHa B OTAIIMBAEMOM IMOMEIIEHUH CKBO3b HETUIOTHOCTHU
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HAPYX HBIX OTPa)KICHUH, NBEPHBIC MPOEMBI U OKHA, MOJIOKUB 3TUM Haydajio yue-
HUIO O HEUTPAIIBHOM 30HE.

B navane XIX Beka nmosiyyaer pa3BUTHE BEHTWIALMS C TEIUIOBBIM MOOYXK/e-
HHUEM NPUTOYHOTO M YAAISEMOTO U3 MOMEMEHHUS BO3ayXa. OTEeYeCTBEHHbBIEC YUE-
HbIE OTMEYaJIM HECOBEPIIEHCTBO TAaKOr0 poja MOOYXKIEHUS U CBS3aHHBIE C HUM
Oonpire pacxoasl TemioThl. AkagemMuk J. X. Jleny yka3biBa, 4To MOJTHAS BEHTHU-
JISIUSI MOKET OBITh JOCTUTHYTA TOJBKO MEXAaHUYECKUM CIIOCOOOM.

C nosiBieHHEM IIEHTPOOEKHBIX BEHTUJISTOPOB TEXHOJIOTUSI BEHTUIISIIUU T10-
MeIleHU OBICTpO coBeplieHcTByeTcs. [lepBhiil ycnemHo pa®oTaBIIMil 1IEHTPO-
OeXxHBIM BeHTWISITOp ObUT mpeioxked B 1832 rogy A. A. CabinykoBeiM. B 1835
roJly 3TOT BEHTUIATOP ObLI MPUMEHEH AJIsi MPOBETPUBaHUS Yarupckoro pyJaHuKa
Ha Antae. CaOayKOB MPEIIOKUI €0 1 JIJIsI BEHTWISALNHU TOMEIICHNUM, TPIOMOB KO-
pabueil, 11 yCKOpeHus CYIIKHU, ucnapeHus u tak ganee. [llupokoe pacmpoctpa-
HEHHUE BEHTWISIIIUUA C MEXAaHUYECKUM MOOYXKICHUEM JBUKECHUS BO3yXa HA4YaloCh
¢ koHna XIX Beka.

TuIbl BEHTUIATOPOB

B o6miem ciiyyae BEHTHJISITOp — POTOP, Ha KOTOPOM OIpeJeIeHHBIM 00pa-
30M 3aKpEIUICHBI JIONATKH, KOTOPBIE MPHU BPAILIEHUH POTOPA, CTATKUBASICh C BO3AY-
XOM, 0TOpachiBatoT ero. OT Moa0KeHus U (HOPMBI JTONATOK 3aBUCUT HAMpPABJICHUE,
B KOTOpOM OoTOpackiBaeTcsi Bo3ayX. CyliecTByeT HECKOJIbKO OCHOBHBIX BUJIOB IO
TUMY KOHCTPYKIMU BEHTHISITOPOB, UCIIOJIB3YEMBIX JJIS1 IEPEMELICHHS BO3AyXa:
OCEBbIE (aKCUATIbHBIE)

IIEHTPOOEKHBIC (paaHaTbHbIC)
JMaMeTpalbHbIe (TAHTEHIIUAIbHbBIE)
0e3nonacTHble (IPUHIUITMATBHO HOBBIN THII).

KoncTpyknus

[IpuBOJ BEHTUISATOPOB OOBIYHO JIEKTPUUECKUM. DIEKTPUUECKUE BEHTUIIS-
TOPBI COCTOSIT U3 HAOOpa BpalIalOLIUXCs JIONATOK, KOTOPBIE Pa3MEIICHBI B 3alllUT-
HOM KOpITyCe, MO3BOJIAIOLIEM BO3AYXY NMPOXOAUTH yepe3 Hero. JlomacTu BpamaroT-
csl AyeKTpoABUTaTeneM. [ GoNbIINX MPOMBIIUICHHBIX BEHTUIATOPOB UCIIONb3Y-
10TCsl TpEéX(pa3Hble aCHHXPOHHBIE ABUTATEIU. MeHbIle BEHTUISATOPHI YacTO MpHU-
BOJIATCS B JICUCTBHUE MOCPEICTBOM SJICKTPOIABUIATENS MIEPEMEHHOIO TOKA C JKpa-
HUPOBAHHBIM MOJIIOCOM, IETOYHBIMU WM OECHIETOYHBIMU JBUTATEISIMH MMOCTOSH-
HOTO TOKa. BEHTHJISITOpPBI ¢ TPUBOJOM OT JBUTATENEH MEPEMEHHOTO TOKa OOBIYHO
WCTOJIB3YIOT HAIMPSXKEHUE JIEKTPOCETH. BEHTUIATOPHI C MPUBOJOM OT JBUTATEIIA
MOCTOSIHHOTO TOKA MCIOJIb3YIOT HU3KO€E HampsikeHue, oobuno 24 B, 12 B unu 5 B.
B BeHTUNIATOpax OXJAXIEHUS M1 KOMIIBIOTEPHOTO OOOpPYTOBAHUS HCIOIB3YIOT
UCKJIIOYUTEIBHO OECIIETOUHbIE JBUTATENN MOCTOSHHOTO TOKa, KOTOPhIE MPOU3BO-
JISIT HAMHOTO MEHBIIIE 3JIEKTPOMArHUTHBIX MOMEX Mmpu paboTe. B mammHax, KoTo-
pBIE YK€ UMEIT ABUIaTENb, BEHTUIATOP YACTO COEOUHSIETCA HEMOCPEICTBEHHO C
HUM — 3TO MOXHO BUJIETh B aBTOMOOWJIAX, B OOJIBIIMX CHUCTEMAX OXJaXIACHUS U
BESTEIBHBIX MalllMHaX. Takke BEHTUIATOPHI HACAKEHBI HAa BaJIbl MHOTHX JIEKTPO-
nBHUrateneit MomHocThio 1 KBT u Gonee, mpoTsaruBas yepe3 OOMOTKH JIBHUTATEIS
OXJIQYKJTAIOIIANA BO3YyX — 3TO HA3bIBACTCS CAMOBECHTWISLIUEHN JIEKTPOJABUTATENS.
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Jliist ipeoTBpallieHus: pacnpoCTpaHEeHUs] BUOpAlMK MO0 KaHATY BEHTUJISTOPHI KOM-
IJIEKTYIOTCSl TKAHEBBIMU KOMIIEHCATOPAMHU WJIM THOKUMU BCTaBKaMHU.

KodeBapka — ycTpolCTBO JJis1 IPUTOTOBIEHUS Kope 6€3 HEOOXOIUMOCTH KHIIS-
YEHUS BOJIbI B OT/IEJIbHOM EMKOCTU. V3 HEMOTHOCTHIO aBTOMAaTU3UPOBAHHBIX KO-
(heBapok B MPOJIaXKe MPEICTABICHBI 5 OCHOBHBIX TUIIOB:

Kanenbnbie

PoxxkoBeie

I'eiizepHbIe

KancynpHbie

Yangoseie

Kodeapka, sxkcTparupyromias MojoToe KoheiHoe 3epHO yepe3 QHIbTp Me-
TOJAOM CBOOOJHOW MOJIayu ropsiueil BOABI. XOTS CYIIECTBYIOT Pa3IUYHBIC THUIIBI
KOo(peBapoK, HMCHOIB3YIOIIMX pPa3IUYHbIE MPUHIMUIBI, Hauboyiee pacnpoCTpaHEH
TUI YCTPOMCTBA, B KOTOPOM Pa3MOJOThIe 3€pHA pa3MelnieHbl Ha OyMa)KHOM WJIU
METAJIIMYECKOM (UIBTPE BHYTPU BOPOHKH, KOTOpasl PaclojoKeHa HaJl CTEKJISH-
HOM WJIM KEpaMHYECKOM €MKOCTBIO JJIsI TOTOBOTO Kode. XooaHas BoJa, HaIMBae-
Masl B CHIEIUANIbHYI0 EMKOCTb, HAIrPEeBAETCs A0 KUIEHUSI U HAMPABIISIETCS B BOPOH-
Ky. DTOT METO/] HAa3bIBACTCS KaNeIbHbIM.

3aBapuBaHUE Yepe3 METAIUYECKUN (PUIBTP HOCUT HAa3BAaHHUE «UHIUUCKUN
Crocoo».

Cnoco6 3aBapuBaHusl uyepe3 OyMakHbIM GUIBTP ObUT MpPUAYMaH COOOpa3u-
TEJIbHONW HEMELKON NOMOX034iKoN MemmuTToi — OyMaKHbIi (GUIABTP MO3BOJSET
1n30aBUTh KOPEHHBIN HAMMUTOK OT «TSHKENBIX», BPEIHBIX JJISl 3I0POBbsI KO(EUHBIX
aJIKaJONI0B, TAKUX KaKk KodecTos u Kodeo.

O6a cnoco0a MO3BOJISIIOT MOJIy4aTh HAMUTOK, B KOTOPOM OYEHb XOPOIIO
PaCKpbIBAIOTCA BKYCOBBIE OTTEHKH 3€pHA. JTU CIOCOOBI SIBJSIFOTCSI CAMBIMU TOMY-
JSIPHBIMU B MHpE, YIPOIIasi NPUTOTOBIICHUE OUYUILEHHOTO0 KO(EHMHOro HamuTKa, B
OTJINYKE OT 3CIPECcCO-MallWH, TPEOYIOMMX JUIsi MPUTOTOBJIEHUS CIECIUaIbHbIC
cMecu U3 copta Apabuka u Oozee AeméBoi poOyCcThl, 00KapeHHONH 0COOBIM CIIO-
co0oMm.

Ha naHHbBIE MOMEHT MHOTHE MPOU3BOAST OOOpPYAOBaHUE TAKOTO THUIIA, HO
0COOCHHO OTJIMUMJIACh HAa 3TOM (ppoHTEe ceMeitHas MaHnydakTtypa CmutoB u3 ['on-
nanguu. Komnanus Jlxxeppapa K. Cmuta pabotaer Ha peiHKe QUIbTP-KOPEeMaIlIuH
¢ 1964 ropa v ¢ Tex mop ero NpPoAyKUUs CYUTAECTCS NKOHOM CTHUJIA U BKycCa

DJIeKTpUYEeCKHl TOCTEP MIPUMEHSETCS YK€ JaBHO, OJIHAKO, KaK Obl HU ObI-
JIY CJIOKHBI COBPEMEHHBIE MOJIENIU, MPUHIIUIBI PA0OTHl OCTAIOTCS OJJHUMH U TEMHU
xe. [Ipu BceX JOMOMHUTENBHBIX «yCIyrax» HaM HY>KEeH MpuOop, KOTOPHIA JacT
HaM POBHO MOJ/KAPEHHBIN JIOMTHUK XJie0a.

Haxatue Ha pyuyky MOJI3yHKa OIMYCKAaeT JAepKaTelid TOCTOB, MPU 3TOM cpadaThIBa-
€T 3allesiKa, KOTOpasi yAEP>KUBAET ACP)KATENHN B HUKHEM IMOJOKEeHHH. T0o ke Jnei-
CTBHUE OJHOBPEMEHHO BKJIIOUAET HArpeBaTEIbHBIE 3JIEMEHThI, KOTOPbIE 3aKapHuBa-
10T XJ1€0. Y HEKOTOPBIX TOCTEPOB MOBOPOT WIH MEPEABUKEHUE PYUKH YIIPABICHUS
MHTEHCUBHOCTBIO 00KapHWBaHUs BKJIIOYAET TEPMOBBIKIIOYATENh WM TEPMOpETE,
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KOTOPO€ aBTOMATUYECKH OCBOOOXKIAET 3allleIKy, U MOANPYKUHEHHBIE JepKaTeIu
TOCTOB CKaUKOM MEPEMEIAIOTCS BBEPX.

B MOAHOCTHIO 3JIEKTPOHHBIX MOJEISAX ATOT MPOLECC YIPABISIETCS IIEKTPHU-
YECKOU CXeMOU, cOOpaHHON Ha OTAEIbHON MOHTAXXHOW IJIaTe€ - 3TOT MOAYJb U
yIpaBisieT 3JEKTPOMArHUTHON 3allleJIKOM.

Pemietku, orpaxknaroniue Kpas raeszia Jjisi TOCTa, Ipu OMyCKaHUU JIeprKaTe-
71 TOCTa HEMHOTO CXOJSTCA BHYTPb C MOMOIIBIO MPYXKUH. DTO CO3AAET ciadboe
JIaBJICHUE Ha JIOMTHUK, HE MO3BOJIsASI eMy Je(OopMHUpPOBATHCS MPU O0KAPUBAHUU, U
obecreuyrBaeT paBHOMEPHOE 00KapuBaHHUE C 00EUX CTOPOH.

[logbem pbryara ymnpaBieHUsl AEP>KATEISIMU BBIIBUTACT UX JTOCTATOYHO BBICOKO
HaJl BEPXOM TOCTEPa, YTOOBI OBLIO JETKO OpaTh TOTOBBIE TOCTHI.

VYrpaBieHue cTeneHbl0 00KapruBaHus

OObIuHbIE TEPMOBBIKIIOUATENN ClIeNIaHbl C MCIOJIb30BAHHEM OMMETAITNYe-
CKOM IJIACTHUHBI, KOTOpasi MPU HArpeBaHUM U3TH0AETCS U MEXaHUYECKH OCBOOOXK-
JIaeT 3alllelIKYy.

FROZEN

@:

Puc. Opransl ynpaiieHUsI TOCTEPOM

PerynupoBka cteneHn o0xapuBaHUs ONpeaeseT, HACKOIbKO aIeKO JOJIK-
Ha M3OTHYThCSI OMMeETa/lInuecKas IJIACTUHA, YTOObl OCBOOOAUTH 3aILENKY - YEM
JanbIle, TeM JO0JIbIlle OyAeT >KapuThes XJeO. DIEKTPOHHBIE CXEMbl yIpaBICHUS,
4acTO HCMOJIb3yeMble B COBPEMEHHBIX MOJEINSIX, padotatoT Oosiee TouHO. [locine
YCTAHOBJIEHHOTO MEPUO/ia BPEMEHH OTITyCKarolas KaTyllka, KOTOPOW ympaBiseT
3JIEKTPOHHAsA cXema, OO OTIyCKAaeT MEXaHWYECKYIO 3aIlleNIKy, JU00 OOphIBacT
nojavy MUTAaHUS HA DJIEKTPOMATHUTHYIO 3alIENKy. DJIEKTPOMArHUTHAs 3alllesika
cpabaThIBaET TOJBKO MPU BKIIOUEHHOM TOCTEPE.

Pexxum nogorpesa
[To3BonsieT pa3orpeTh OCTHIBIIMK TOCT. Ha)xaTthe KHONKHA BKJIFOYEHHSI 3TOrO pe-
KUMa aBTOMaTUYECKU YMEHbIIIAeT BpeMs paboThl mpubopa U NpeaoTBpallaeT noji-
ropaHue ToCTa.

Pexum pasmoposku
DakTHUYECKU 3TO PEXUM, OOpaTHBIN pexuMy nojorpea. B manHom cinydae npu-
00p nobaBisieT BpeMs, AJis TOro YTOObl 3aMOPOKEHHBIN XJieO pacTasil.
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1.

a0 o

Ilopaook padomoi
3ananue 1.

Ilo npuBEeIECHHOMY HMKE PUCYHKY OIIMCAaTh HA3BaHWE W Ha3HAYEHUE JeTajJen
BEHTWIATOPA.

OnucaTe NOPAIOK YCTPAHEHUSI CIAEAYIOIINX HEUCIIPABHOCTEN
Hewncnpasrnocts «BEHTUJIATOP IIYMUT»
Heucnpasnocts «BEHTUJIATOP HE [IOBOPAUMBAETCA B CTOPOHbI»
Heucnpasrnocts « BEHTUJIATOP PABOTAET C IIEPEBOAMN»
Heucnpasnocts «BEHTUIIATOP COBCEM HE PABOTAET»

2. [lon HabOmoeHHEM MpenoiaBaTelis pa3oopaTh BEHTUISITOP U IPOBECTH
JUArHOCTUKY €r0 COCTOSIHHMSL.

3. IIpoBecTy ¢ MOMOIIBIO TECTEPA MPOBEPKY UCIPABHOCTH IIHYPA. BBIKJIIO-
qaTesis, NepeKIIoYaTeNs peKUMOB, JJIEKTPOABUTATEIIA.

4. CoOparb BEHTWISATOP M IOJ HaONIOACHUEM MPENOAABaTENsl IPOBEPUTH
ero (yHKIIMOHUPOBAHUE T0J] HATPSKECHUEM.

5. ObopMuTh OTUET O MIPOJICIAaHHON paboTe
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3aganue 2.

1. Tlo nmpuBeaeHHOMY HUKE PUCYHKY OTHCATh HA3BaHHME U Ha3HAUYCHHE JIeTaIei
Ko(eBapoxk.

2. Onmcath NOPANOK YCTPAaHEHHUS CIEAYIOIINX HEUCTIPABHOCTEN
e HeucnpaBnocts «HACTHUILBI KO®E B KYBIHIMHE»

e HeucnpaBuocts « [IPOTEUKA KO®DE»

e Heuncnpasnocts «IIPOTEUKA BO/IbI»

e HeucnpaBnocts «MEJIJIEHHAS PABOTA U BPBI3I'N»

e HeucnpaBuocts «HE ITPOXOJUT BOIA»

e HeucnpaBunocth « KOOEBAPKA COBCEM HE PABOTAET»

3. Ilon HaOmroeHueM mpenoaaBatess pazoopaTh KopeBapKy U MPOBECTH
JUArHOCTUKY €r0 COCTOSIHUSL.

4. [IpoBecTH ¢ MOMOIIBIO TECTEPA MPOBEPKY UCITPABHOCTHU LIHYPA. BBIKIIIO-
yaTes, NepeKiiouaTesis peKUMOB, HarpeBaTeIbHOTO AJIEMEHTA.

5. Cobpatb kodeBapKy U M0oJ1 HaOIIOICHUEM MTPENOAaBaTeNs MPOBEPUTH
ero (pPyHKIMOHUPOBAHKE MO/ HATIPSIKEHUEM.

6. ObopMHTB OTYET O TIPOJICITAHHON paboTe
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3aganue 3
1. Tlo mpuBeaeHHOMY HUXE PUCYHKY OMMCATh Ha3BaHUE U HA3HAUYCHUE Jie-
TaJIEH TOCTEPOB.

2. Onmcath NOPANOK YCTPAaHEHHUS CIEIYIOIMINX HEUCTIPABHOCTEN
TocCThI 3a3kapUBarOTCS C OAHON CTOPOHBI
TocTtep HE BKIIKOYAETCS
[lomexu B MOTbEMHOM MEXaHU3ME

3. Ilon naGnroieHreM mpenojiaBaTenst pa3oopaTh TOCTEp U MPOBECTH JTHUA-
THOCTUKY €r0 COCTOSIHUS.

4. [IpoBecTu ¢ MOMOIIBIO TECTEPA MPOBEPKY UCIPABHOCTU IIHYPA. BBIKIIO-
yaTesisi, NePEKIIIoUaTelisi peKUMOB, SJICKTPOBUTATEIIS.

5. CobOpatb TOCTEp U MOJ HAOIIOJCHUEM IMpenojaBaTels MPOBEPUTH €ro
(YHKIIMOHUPOBAHUE MO HAMIPSAKEHUEM.

6. ObopMHTH OTYET O TIPOJICITAHHON paboTe

3aganue 4
— OrTpICKaTh U YCTPAHUTH HEUCITPABHOCTH OBITOBBIX MPUOOPOB (TI0 BHIOOPY)

KOHTPOJIBHBIE BOIIPOCBI:

1. Kakue HencnpaBHOCTH KO(EBAPOK BaM U3BECTHBHI?
Kak ycTpanuTh HeucnpaBHOCTb — IpoTeUKa Kode?
Kakue HencnpaBHOCTH BEHTUIIATOPOB BaM MU3BECTHBI?
Kak ycTpaHuTh HEMCIIPaBHOCTHh — BEHTHJISITOP LIIyMUT?
Kakue HencnpaBHOCTH TOCTEPOB BaM U3BECTHBI?

Nk
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YPOK ITPOU3BOACTBEHHOI'O ObYYEHMUS
Tema 02.1.2 PeMOHT U TeXHHYECKOE 00CTYKMBAHHE JJICKTPOYAHHHUKOB,
0/1eHIepOB, MUKCEPOB, IAPOBLIX YTIOI0OB

LleJb 3aHATHSA: NOJYYNUTh MPAKTUYECKAN HABBIK B OTBICKAHUHM U YCTpPAaHE-
HUU HEUCTIPABHOCTEHN AJIEKTPOUYANHUKOB, OJICHIEPOB, MUKCEPOB, TAPOBBIX YTIOTOB.

Oo0ecneyenne: KoMmiueKkT ydeOHBIX MapOBBIX YTIOIOB, AJIEKTPOYATHUKOB,
OJICHIEpOB, MUKCEPOB; OMMETPHI, HAOOPHI UHCTPYMEHTOB, COCIUHUTEBHBIE MPO-
BOJIa C HAKOHEYHUKAMHU

KBanudukanuonnbie TpedOBaHUA

CTy1eHTBI 101:KHBI
3HATh:

— BO3MOKHbIE HEUCIPABHOCTU 3JIEKTPOUYAUHUKOB, OJIEHIEPOB, MUKCEPOB, IMa-

POBBIX YTIOTOB;

— MAapKHu dJEeKTPOYaHHUKOB, OJICHIEPOB, MUKCEPOB, MAPOBBIX YTIOTOB;
YMETh:
— OTBICKMBATh HEUCIIPABHOCTH JJIEKTPOUYANHUKOB, OJICH/IEPOB, MUKCEPOB, IMa-

POBBIX YTIOTOB;

— YCTpaHSTh HEUCIPABHOCTHU DJIEKTPOUAMHUKOB, OJICHIEPOB, MUKCEPOB, MApO-

BBIX YTIOT'OB;

Memoouueckue pexomenoayuu

PeMOHT 1 TexHMYeCKOe 00CTy:KUBAHUE MAJIOTa0apUTHBIX
3JIEKTPONpudopoB

YTOr — 371eMEeHT ObITOBOM TEXHUKHU ISl pa3rJIaKUBaHUS CKIIAJIOK U 3aMU-
HOB Ha ozaexae. [Iponecc pazrinaxuBaHus Ha3bIBAIOT IIAKKOW WM TJIAKEHUEM.

YTior Obu1 M300peTéH oueHb AaBHO. B IV Beke no Hamel spol B peBHei
I'petyn ObUIM U300pETEHBI CIIOCOOBI TIMCCUPOBKU OJICK]IBI U3 MOJOTHA C IMTOMO-
IO TOPSIYET0 METALUIMYECKOTrO MPyTa, HATOMHUHABIIETO CKaiKy. s pasriaxu-
BaHUS OJICKIbl B JIPEBHOCTH HCIIOJIB30BAJUCh CJErka 0OpaOOTaHHbIE HArpeTbie
oynepkHuKH. B XVII—XIX Bekax yTiOru mpencTaBiisuii cOOOM METaTIIMYECKUE
coopyKeHHs (popMbl, OTM3KOM K COBPEMEHHOMN. Y TIOTH HarpeBaluCh Ha Ta3y UM B
MIEYU.

B Poccun 1o BBeaeHus B 00MX0J yTIOroB B 310Xy CMYThI HOJIIKAMU U JIU-
TOBLIAMH OJICK/Ia HE Maauiachk. Pybaxu u mopThl U3 HATYypaJIbHOU JIbHSIHON TKaHU
MOCJI€ CTUPKHU U CYIIKU TPeOOBAIOCh XOPOIIO pa3MsTh IJis MPUAaHUs MATKOCTH U
BOPCUCTOCTU. DTO OCYIIECTBISIOCH OPUTHHAIBHBIM criocoOoM. benbé HamatbiBa-
JIOCh Ha CKaJIKy, MOCJIE Yero HECKOJbKO pa3 TIIATEIbHO MPOKATHIBAIOCH «pyde-
JeM» — JUIMHHOM JepeBsIHHOM MIalmkod ¢ péopamMu Ha HUXKHEW MOBEPXHOCTH U
PYKOSITBbIO Ha KOHIIe. PyGenb ¢ xapakTepHbIM CTyKOM MEPEeKaThIBall CKAJIKy, pEOpa
€ro ImpHu 3TOM Pa3MUHAIIA BOJOKHA TKaHHU. DTO MPUCIIOCOOJIEHHE HA3bIBAJIOCh TAK-
xKe «pedpaky, «pacKkaTKay, «IpalbHUK» U TOMY 10Jj00HOe. OHO POCYIIECTBOBAIO
B PYCCKUX JIE€PEBHSIX HEKOTOPHIX PETHOHOB /10 KOHIIa XX BeKa.
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Cy11ecTBOBaIM TaKKe «T'aBKW» — CTEKJISIHHBIE IIapbl, HAIIOJIHEHHBIE TOPSi-
yer Bogoil metammueckue kpyxku. K cepenune XVIII Beka nosBuics yTror ¢ ro-
psaummMH yrisimu BHYTpu. Hanbonee pacnpocTpaH€HHBIMU ObLUTA HarpeBaTelibHbIC
YTIOTH — OHM CTABWJIUCh B ME€Yb U PA30rpPEBANMCH. 3HAYUTEIBHO JOPOXKE ObLIU
crnupToBbie yTIorn — B XIX Beke 3a Hero naBayin HEOOJbIIYIO oTapy oBerl. O0-
JEr4€HHBIN YTIOT C AeKTpoHarpeBom mnosiuwiics B 1903 rogy Onaromaps uzooperta-
Temo Opiy Puaapacony.

YuicTka 1apoBOro yriora

briBaeT Tak, 4yTO BHYTPEHHHE MOJIOCTH JaX€ CaMOro JOpPOTroro yTiora ¢
(GyHKIMEH OTHAapUBaHUS MOTYT MOKPBITbCS HAKUMBIO. OOBIYHO 3TO MPOUCXOAUT
JOBOJIHO OBICTPO, €CIM B pe3epByap 3aJIMBAETCs BOAA U3-10J KpaHa. B pe3yinbra-
T€, U3 OTBEPCTUH HA MOJOIIBE «BBIMAAIOT» OIMIMETKH U3BECTH U MAYKAIOT YUCTOE
Oelbe.

Bo u3bexanue Takux cilydaeB, HYXKHO YAaJIUTh HAKUIb B YTIOTE€ U BIIPEIb
MOJIb30BATHCS TOJBKO MSTKOW BOJIOM, TOTJa YUCTKY MPUJIETCS JIeNaTh TOpa3io pe-
xKe.

JI7ist TOro 4TO0Bl OUYUCTUTH YTIOT, IPOCTO BOCHOJIB3YWUTECH OJTHUM M3 MPE/I-
JI0’KEHHBIX HUXKE CTIOCOOOB.
1. Huctka yTrora ¢ mOMOIIBIO TUMOHHON KUCIOTBI
Ucnonp3yiite QyHKIMIO OUYUCTKU yTIOTa (CHEUaIbHYI0 KHOIMKY Ha KOPITY-
ce), KoTopasi €CTh BO MHOTHX COBPEMEHHBIX MOJIesiX. Eciii 3TOM KHONKHU HET, UC-
MOJIb3YHTE PYHKIHIO «IMapy» (MaKCUMaIbHOE MOJ0XKEHUE PYKOATKH). [lelicTBOBaTh
CIENYET TaK:
® pe3epByap 3aMOJHUTE CMECHIO BOJIBI C OJIHOCTHIO PACTBOPEHHOM B HEM JITUMOHHOM
kuciaotou. [Ipomopriust — 1/4 CT. J10XKKM JTUMOHHOM KHCIIOTHI Ha CTaKaH YHUCTOU
BoJbI (mpuMepHo 150-200 mr). [Ipu cunbHOM 3arpsi3HEHUH 103y KUCIOTHI MOKHO
YBEIIUYUTD;
® TOJAKJIIOUMUTE YTIOT U TaUTE €My aBTOMAaTUYECKH OTKIFOUUTHCS;
® BBIKJIFOYUTE €r0, JaTe€ HEMHOT'O OCTHITh U IIOBTOPUTE MPOLEAYPY;
® [I0JICTaBbTE MOJ] MOJAOIIBY YTIOTA Ta3 WJIM UHYIO €MKOCTb U BKJIIOUUTE (PYHKIIHIO
CaMOCTOSITEIbHOM OYMCTKH WIIH Napa;
e HcrHapeHus yJaiasT HaKuMb U3 ytiora. [loTpsicute mojomBoi HaJl COCY/IOM, YTOOBI
MIOMOYb U3BECTU BBINTHU U3 BHYTPEHHEH MOJIOCTU U3CIIHS;
® [I0CJIE OYMCTKH YTIOTa CIEIYyET MPOTEPETh €r0 MOJOUIBY OT OCTATKOB I'PA3H.

Ilpumeuanue. Jlna nyuniero 3¢g¢exra cieyeT HaKUMaTh KHOMKY «Iap» Tak
4acTo, KaK TOJIbKO 3TO BO3MOXHO, MOKa M3 YTIOTa HE HAYHET Kamnath (HE ycreBas
UCIApATHCS) BoJa. B 3TOM ciydae MPOUCXOJIUT HE TOJbKO OYHMCTKAa BHYTPEHHHUX
OTBEPCTHH, HO €1IE U BHIBEJICHUE BCEN OTCIOUBILIEUCS TPS3H.

2. YucTka yTIora ¢ MOMOIIBIO CIEIMaIbHOTO CPEJICTBA

Hcnonp3yliTe cnennanbHOE CPEACTBO I YUCTKH HAKUIIA, KOTOPOE MOXKHO
KyIIUTh B MarazuHe ObITOBOM TexHHMKHU. Pa3Benute ero B Boj€ U ACHCTBYWTE IO
MHCTPYKUUH. [IpOMBIIIIIEHHBIM OYHCTUTEIEM YaCTO MOJIB3YIOTCS TaK:

® 3aJIMBAIOT PACTBOP B BHIKIIFOUEHHBIN YTIOT;
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BKJIFOYAIOT €r0 M 3aJIal0T PEKUM Mapa, MoKa U3 OTBEPCTHI HA MOJOIIBE HE HAYHET
BBIJICIIATHCS MI€HA;
OTKJIFOYAIOT YTIOT ¥ KJIAAYT Ha MOI4aca Ha MaxpOBO€E MOJIOTEHIIE;
MOBTOPSIOT MPOLENYPY M HECKOJIBKO pa3 MPOMBIBAIOT (MPOIMApUBaIOT) BHYTPEH-
HIOIO MOJIOCTh U3/ICJINS YMCTOMN BOJIOM;
MOJOIIBY IMTPOTHUPAIOT BJIAKHOM BETOILIBIO U 1AI0T BHICOXHYTh.

3. HucTka yTrora ¢ MOMOIIBIO YKCyca

[TonpoOyiiTe OYUCTUTH YTIOT OT HAKUIIA C MOMOIIBI0O HAPOJHBIX METOJOB.
JIns 3TOro BO3BMHUTE CKOBOPOJKY, B KOTOPYIO NOMECTUTCA u3nenue. Pa3zpenure
BOJly ¢ YKCycoM, B mponopuuu 1 mutp Ha 200 T COOTBETCTBEHHO, U HAJIEHUTE TOIY-
YEHHYIO CMECh B CKOBOpPOy. Jlanple HyKHO:
MOCTAaBUTh YTIOT B )KUJKOCTh TaK, 4TOOBI OHA MOKpbLIA oAomBY Ha 1,5 cm. BayT-
PEHHSS TTOJIOCTh Tapo0Opa30BaHusl TOJKHA 3aMOJHUTHCS, HO OEpEruTe pe3uHOBBIC
Y 3JIEKTPUYECKUE YACTH KOPITyCca OT yKCyca;
MOYKHO MOCTaBUTh 33JHIOI0 YaCTh yTIOra Ha Kpall CKOBOPOJbI WX NMOMJIOKUATH MO
HEro MOHETKHU (1100 IpyTHe MOJCTaBKU U3 METaJIa);
MOCTaBbTE CKOBOPOJIKY Ha CJ1a0blii OrOHb U 10 MUHYT «KUMSITUTE) YTIOT;
yAQIUTE OTCIOUBIIYIOCS HAKUMb (DYHKIIUEH OYMCTKU UITU MAPOM;
OTHApbhTE PE3EPBYAP YACTON BOJOM U CYIIUTE YTIOT HECKOJIBKO YaCOB, MPEXKAEC YEM
CHOBA UM I0JIb30BaThCHI.

Ecth MHEHHE, 4TO 3anMBaTh JUCTUJUIMPOBAHHYIO BOJIY B YTIOI HE CTOUT —
OyJlieT mnoxo o0pa3oBbIBaThCA Nap. B npodeccuoHanbHbIX aTesibe 0OBIYHO JENIa0T
CMECH U3 BOAONPOBOAHON U TUCTUIUIMPOBAHHOMN BOABI B COOTHOILIECHUH 1:2.

JueKkTpoyaitHUK. HecMOTpsi HaA HAAEKHOCTh MHOTHMX MOJIENIEH U TPOU3BO-
JUTENEH, CPOK CIYKOBbI PIEKTPUUECKUX YAWHHUKOB, KaK U APYTUX 3IEKTPONpuOO-
POB, OTPAHUYEH.

Ilpunyun pabomul BBITISIAUT CIEAYIOMKUM 00pa3oM: IOCIE COEIUHEHUS

BWIKHA C UCTOYHHUKOM IHUTAHUS, TOK HNPOXOJUT YEPE3 MPOBOJ HA KOHTAKTHI MOJI-
CTaBKH, HAa KOTOPYIO YCTAHABIMBAIOTCS BCE YANHUKU IIPHU MMOJOTPEBE BOJBI.
B ocHOBaHMM camMoOro 4alHMKa MUMEIOTCS CIEUAJIbHbIE KOHTAKTHI, KOTOPBIE CO-
EAUHSIOTCS BMECTE C KOHTAKTaMU, PACHOJIOKEHHBIMU Ha MOJICTABKE — TaKUM 00-
Pa30M NPOUCXOJNT 3aMBIKAHHE LIENHU U Pa30rpPEeB HArpPEBATEIbHOTO AeMeHTa. 11o-
CJI€ ATOr0 JJIEKTPUYECTBO MPOXOAUT UEPE3 TEPMOBBIKIOYATEIb — YCTPOMCTBO,
KOTOpPO€ MO3BOJISIET YAMHUKY BBIKIIIOUATHCS MPHU JOCTUKEHUU ONPEACICHHON TEM-
nepatypsl (Kak MpaBUIIO, TEMIEpPATyphl KUMeHUs). Takke B CTaHAAPTHOW IENU
€CTh M BBIKJIFOYATEIb TEIJIOBOM 3alIUTHI, KOTOPBIA BKJIFOYEH MOCTOSIHHO U 3aJ€H-
CTBYETCSI TOJBKO B TOM CIIy4ae, €CJIM IOJIb30BaTeNb BKIIOUMI MyCTOM YalHUK. C
0003HAYEHHBIX BBIKIIOYATENICH AJIEKTPUUYECTBO IMPOXOJUT HEMOCPEACTBEHHO Ha
AIIEKTPOHATrPEeBATEIbHBIX JIEMEHT (KOTOPBIN Takke Ha3biBatoT TOH).

PaccmoTpuM B OTHEIBHOCTH pabOTy HEKOTOPBIX €r0 LIENel U y4acTKOB.

BHyTpu KpyriibIX KaHABOK MOACTaBKH MJIsl YalHMKAa MOXHO OOHApyXUTh
ANEKTPUUYECKUI KOHTAKT, HaXOASAUIUICA Ha HEOONbIION npyxuHe. iMeHHO yepes
ATOT KOHTAKT HaIpsbKeHHE U3 OOIlel CeTH MOJaeTcs Ha caM 3JIeKTpouyallHUK. B
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LIEHTPE MOJCTAaBKU €CTh €Ill€ OJUH KOHTAKT, KOTOPHIA MPU CONPUKOCHOBEHUU C
ANEKTPOUYANHUKOM 3a3eMiiieT ero kopmyc. I1o cyTu, maHHBIM KOHTAKT HE UTpaeT
HUKAKOW POJIM U MpeHa3HAYEH TOJBKO JJIsi TOTO, YTOOBI 3aIUTUTh MOJIb30BATENS
B Clly4ae HapyILIEHUs [IEJIOCTHOCTH U3OJISIIUU.

[Inyp nuTaHusi, KOTOPBIA MOAXOIUT K MOACTABKE JEKTPOUYAHUKA, BHYTPHU
JTAHHOM TOJICTaBKU Pa3BETBISETCS HAa TPU MPOBOJA, K KOTOPHIM MOJIBEICHBI KJIEM-
Mbl. OJIMH MPOBOJ MpEJHA3HAYEH JJIsI 3a3€MJICHUSI, IBA JPYTUX KOHTAKTa MOIXO-
JSIT K KOHIICHTPUYECKUM MEIHBIM KOJIbIIaM, KOTOPbIE€ UCIIONB3YIOTCS JJisl mepena-
YU 3JEKTPUYECTBA C MOJCTABKU Ha CaM AJIEKTpouYalHMK. Jlanee 3neKTpudecTBo ¢
MEJIHBIX KOJIEI ITOCTYIAeT HenocpeAcTBEHHO K TOHy, KOTOpBIi1 yCTaHOBIJIEH B OC-
HOBaHHMM KOpITyca yaiiHuKa. B pe3ynbTaTe 3aMbIKaHUs 1IEMU MPOUCXOIUT pa3orpe-
BaHUE BOJIBI.

3awguma om nepezpeea TOHBI 0051a1at0T BEICOKOW MOIIHOCTBIO U CHIIBHO
pa3zorpeBaroTCsl B Mpolecce padoThl, TO3ITOMY B KaXXJIOM 3JIEKTPOUYAMHUKE JOMOJI-
HUTENIbHO yCTaHABIMBAETCA CIlelMalIbHAsl cucTeMa 3amuThl. OcHOBa pabOThI 1aH-
HOU cHUCTeMbl — OMMETANINYECKHEe TUIACTUHBI, KOTOpbIe MPHU PAa30rpPEeBaHUU 10
OMPENICNICHHOW TeMIepaTypsl pa3ruOalOTCd U Pa3MbBIKAIOT 1EMb, TEM CaMbIM
MPEIOTBpAILAs JaJbHENIINI IEPETPEB YaWHHKA.

Aemomamuyeckoe omknodenue  IIpakTuecku BO BCEX COBPEMEHHBIX
AIEKTPOUYAHUKAX UMEETCs creluaibHas CUCTeMa, MpPeyCMaTpUBAIONIas OTKIIIO-
YEHUE HArpeBaTENIbHOTO AJIEMEHTa OT HAMPSKEHUS MPU JTOCTUKEHUHU BOJON TEM-
nepatypsl kunenus. [I[puHiun paboThl TAKOro aBTOMAaTa MpocT — Map Mpu Harpe-
BAaHUM MO CIEHHATBLHOMY KaHay MOJIBOJUTCS K OMMETaNIMYeCKON IIacCTUHE, KO-
TOpasi B CBOIO OYepe/ib COeNMHEHA ¢ BbiKiItoyaTesneM. [Ipu 3akumaHum yallHUKa U
MpU TOBBIIICHHOW MHTEHCUBHOCTHU JABJICHUS Mapa OuWMeTaJUinyecKas IUlacTHHA
paszorpeBaeTcsi ¥ HaJaBJIMBAET HA PbI

Biengepbl U MHKCepbI- 3TO CaMble YHHBEPCAIU3UPOBAHHBIE OBITOBBHIC
npuOOphl HAa pabouMX CTOJAX KaXKI0M X034iKku. Takue npucrnocoOsieHus Mnpu3Ba-
HbI 00JIeryath XU3Hb, COOJIIOJIaTh YKOHOMHUIO BPEMEHU U MPOAYKTOB. bieHaepsl u
MUKCEpPbl MHOTO(YHKIIMOHATBbHBL. OHM KOMIUIEKTYIOTCS pa3HOOOpa3HbIMU HACAl-
KaMU: BEeHUMKaMH, JIONTATKaMU U MHOTUMU JIPYTHUMU aKCeccyapamu.

briennepsl pa3faenstoT Mo TUIY KOHCTPYKIIMU Ha MOTPYXKHBIE U CTAllMOHAP-
Hble ycTpoiicTBa. [lepBbIil TUN BKIIOYAETCS OAHOBPEMEHHO (PYHKIIMIO MU3MEIbue-
HUS (4aCTO MMEHYETCSl KaK CTEP’KHEBOW H3MENBbYMUTENb), @ B €r0 KOHCTPYKIIUIO
BXOJUT U CTaJIbHAsl HAca/Ka C HOXKMKAMH, U PyYKa C YNPABICHUYECKON MAHEINbIO.
CranuoHnapHblie TPUOOPHl KOHCTPYKTUBHO COCTOAT U3 vamku ( 1,5 — 2 nutpa), ko-
TOpasi OCHallEHa HOKaMHU-BCTaBKaMHU, a TAaK)K€ U3 OCHOBAaHUsI, KOTOPOE pacrioyiara-
€TCs MO/ Yalllell 1 UMeeT MOTOP U MaHeNb YIPABICHUS.

Mukcepsl CyHIECTBYIOT CTAallMOHApPHBIE U py4dHble. PyuHble MpeACTaBIsAIOT
co00l KOMIAaKTHYIO U MIPOCTYIO MO CBOEU KOHCTPYKIMU TEXHHUKY, 4 CTAllHOHAPHBIE
— OonplIe Mo rabaputaM, a KOHCTPYKLHUS UX MperoaraeT Haliuuue OoJiblliei vya-
1M ¥ CHEUIOCTABKH.

19



Mmoo o

Ilpuuunsl Heucnpasnocmu 6.1eHOEPOE8 U MUKCEPOB

['maBHeNIMMHU TPUYMHAMHU TTOJIOMOK B paboTe OJeHIepOB U MUKCEPOB €CTh
HEHaJyIekKalee MPUMEHEHIE W XpaHeHHE MPUOOPOB, HE MPABWIBHBINA yXO 3a Jie-
TaJsIMHU U CO BPEMEHEM YXY/IIICHUE WX BHENTHETO BHJA U (PYHKIIMOHAIBHOCTH.
[TockombKy yXoi 3a OJEHIEPOM W MUKCEPOM SIBJISETCS TOCTATOYHO BAKHBIM, TO
MOCJIC MCTIOIB30BAHMSI IPUOOpa BCSIKUN pa3 €ro clieAyeT YNCTUTh, MBITh BOJION U
HACyXO BBITHPATh. TUMTMYHBIM HAPYIICHUEM dKCIUTyaTaluu OJeHaepa, ecTh paboTa
B XOJIOCTOM pexkume. M3 uncma pacrnpocTpaHeHHBIX HEUCIIPABHOCTEH MOYKHO BBI-
JICIUTh TaKWe KaK: HapyXKHBIE TMOBPEKACHUS €MKOCTEH W HAcaJO0K, YTO MOXKET
BO3HHMKATh B CIEACTBUU XaJaTHOTO HCIIOIH30BAHHUS, TAKOTO KaK yAapoOB M Iajie-
Huii. [loBpexneHne HacaaoK, MPUBOJIUT K CHHIXKEHHIO CKOPOCTH Ipubopa. Bubpa-
IIUSI ¥ HEMPABUWIIHLHOE PACTIpe/IeNICHHE HAarpy3ku. Bo MHOTHX ciiydasx, peMOHT ObI-
TOBBIX TPHUOOPOB OCYIIECTBIISIETCS] TOJIBKO B 3aMEHE HEHCTIPABHBIX JICTAJICH.

IHlopaook pabomul
3anaunme 1.
[To mpuBeIEcHHOMY HUKE PUCYHKY OIKCATh HA3BaHWE U Ha3HAUYCHUE JIeTalleh
MapOBBIX YTIOTOB.

KoHcTpykums
yTiora

2. Onmcath NOPANOK YCTPAHEHHUS CIEIYIOIINX HEUCTIPABHOCTEN
Hewucnpasnocts «IIATHA TIOCJIE I'JTAYXKEHDBS»
Hewncnpasnocts «MEJIOBBIE IIITHA HA TKAH»
Heucnpasaocts «BOJJA BBITEKAET 13 YTIOI'A»
Hewucnpasnocts «PA3BPLI3I'MBATEJIb HE PABOTAET»
Hewucnpasnocts «Y TIOI' [IEPEI'PEBAETCA»
HewncnpaBnocts «HET ITAPA»
3. Ilox HaOmroneHNEM TIpenoaaBaTessi pa3o0paTh ANEKTPOYTIOT U IPOBECTH
JUAarHOCTHKY €ro COCTOSHHS.
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4. TIpoBecTu C TOMOIIBIO TECTEPA MPOBEPKY UCTIPABHOCTH ITHYPA. BHIKITIO-
qaTels, MepeKITIoYaTeIsi pe)KMMOB, HAarPEeBaTEIILHOTO AJIEMEHTA.

5. CoOpath 37eKTPOYTIOT U TI0JT HAOTIOJCHUEM TTPETIOIaBaTeNsl IPOBEPUTH
ero (yHKIIMOHUPOBAHUE MO HATIPSHKCHUEM.

6. ObopMHTB OTYET O TIPOJICITAHHON paboTe

3anaunmue 2.
1. OmnwmcaTte NOpAIOK YCTPAHEHUS CICIYIOIIMX HEUCTIPABHOCTEN
A. YaliHuK niepecTan rpeTb BOY
B. YaitHuk nepecTtan HarpeBaTh BOJY M MHJUKATOP HE MOKA3bIBAECT, UTO Yald-
HUK BKJIFOYECH.
C. He pabotaeT BBIKIIIOUATEINb WIIH 3alIUTa OT IEperpena.
2. . Ilon nabmroieHreM mpenoiaBaTesst pa3oopaTh JIEKTPOUAMHUK U MPO-
BECTH JIMATHOCTUKY €T0 COCTOSHUSI.
3. . IIpoBectr ¢ TOMOLIBIO TECTEPA NPOBEPKY UCHPABHOCTHU LIHYPA. BbI-
KIIIOYATesl, IEPEKITI0UaTeNsi peXKUMOB, HATPEBATEIHHOTO JIEMEHTA.
4. . CoOpathb 31eKTpOYaliHUK | MOJI HAOJIIOJACHUEM IPENnoaaBaTes MpoBe-
pUTH ero GyHKIMOHUPOBAHUE MO/ HATIPSIHKEHUEM.
5. OdopMuTh OTUET O MIPOJICIAaHHON paboTe
3ananue 3.
[To npuBeIECHHOMY HUYKE PUCYHKY OMKCATh HA3BaHUE U Ha3HAUCHUE JeTa-
JIEW IIEKTPOYATHHUKA

INPETPONARHMK
TRARMUMOHHOR HOPMEI

andrejgrechuna.

[Tox HabnrogeHMEM MpenogaBaTess pa3oopaTh IEKTPOUANHHUK U TPOBECTH
JMArHOCTUKY €ro COCTOSIHUSL.
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1. TlpoBecTu c MOMOIIIBIO TECTEPA MPOBEPKY UCTIPABHOCTH IIHYPA. BHIKIHOYA-
TeJsl, MePEeKIIoYaTeNsl PEKUMOB, HArPEBATEILHOIO AJIEMEHTA.

2. CoOpaTh 2JeKTpOUYAMHUK U MOJ HaOII0IEHHEM MIPEnoaaBaTes MPOBEPUTH
ero (yHKIIMOHUPOBAHUE MO/ HATIPSIKEHUEM.

3. OdopmuTth oTUET O TIPOACTAHHON paboTe

3aganue 4
[lo nmpuBeIGCHHOMY HUKE PUCYHKY OIKCATh U HA3HAUCHHE JAeTaneil OlieHe-
pa 1 MHKCepa.

/" 1 - KOHTEHHEp

2 - HOM-BCTaBKa

3 - wrok (Ban)

4 - 3allenKa

5 - NPUBOAHOW Ban
6 - MexaHH3M DNOKMPOBKMK
7 - anexKTpoaBMraTenb

8 - BuiKNuaTenh

O - WHYP

1 - aneKTpoABHraTenb
2 - BblKNWUaTEND

3 - uepBAYHbIA Ban

4 - wWwecTepHa

3 - BEHUMKMH

6 - BEHTHNATOP

7 - wHyp

3aganue 5
ITon HaOmrogeHUEM TIpernoaBaTesis pa3oopaTh OJeHIep; TPOBECTH IHa-
THOCTHKY COCTOSIHUS IPUOOpA.
1. IIpoBecTH ¢ MOMOIIBIO TECTEPA TPOBEPKY UCIPABHOCTHU LIHYPA. BBIKIIIOYA-
TS, IEPEKITI0YATeNIsl PEKUMOB, ICUCTBYIOIINUX 3JIEMEHTOB.
2. CoOpath 21eKTporpuOOp | 1Mo HaOIIOEHUEM TIPEeTo1aBaTels IPOBEPUTH
ero (yHKIIMOHUPOBAHUS TIO]] HATTPSHKCHHUEM.
3ananue 6
[Tox HabmroeHMEM MpernojaBarelis pa3o0parTb MUKCEP; MPOBECTH AHATHO-
CTUKY COCTOSIHUSI pudopa.
1. IIpoBecTH ¢ MOMOIIBIO TECTEPA MPOBEPKY UCIPABHOCTHU LIHYPA. BBIKIIIOYA-
TS, IEPEKITI0YATeNIsI PEXKUMOB, ICUCTBYIONINUX 3JIEMEHTOB.
2. CoOpathb 21eKTporpuOOp | 1Mo HaOJIIOEHUEM TIPEeTo1aBaTeliss MPOBEPUTH
ero (PyHKITMOHUPOBAHHUS MO HAPSIKCHUEM.
3aganue 7
— OTBICKaTh M YCTPAHUTHh HEMCIIPABHOCTH OBITOBBIX MPUOOPOB (110 BEIOOPY)
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Aol

KOHTPOJIBHBIE BOIIPOCBI:
Kakue HencnpaBHOCTH MapOBBIX YTIOTOB BaM U3BECTHBI?
Kak ycTpaHuTh HEMCIIPaBHOCTH NAPOBOI0 YTIOTA - MATHA MOCHE TJIAKEHUS ?
HazoBuTe TUNIMYHBIE HEUCTPABHOCTH JIEKTPOYAUHUKOB
HazoBuTe TUNHMYHbIE HEUCTPABHOCTHU OJIEHAEPOB
Kakue HencnpaBHOCTH MUKCEPOB BaM U3BECTHBI?

Jlureparypa:
1. AnekcanapoBckast A.H. Opranuzanus TeXHUYECKOro 00CIyKUBaHUS U PEMOHTA
AIEKTPUUYECKOTO U deKTpoMexanudeckoro odopynoBanus CIIO, Akanemus, 2016
2. I'pynroBud H.B. MoHTax, Hanajka v SKCIUTyaTalus 31eKTpoo00py10BaHUS,
Jlanp, 2019

YPOK IPOU3BOACTBEHHOI'O OBYYEHUSA
Tema 02.2.1 PeMOHT U TeXHUYECKOE 00C/Iy:KUBAHHE CTUPAJIbHBIX,
MOCYAOMOEYHbIX MALIINH, NbLIECOCOB

IleJb 3aHATHS: TOJTYYUTh MPAKTUUECKUAN HABBIK B OTBICKAHUM U YCTPaHE-
HHUM HEUCTIPABHOCTEN CTUPAJIBbHBIX, OCYIOMOCUYHBIX MAIIINH, MTBLJIECOCOB.

Oo6ecneuenne: KoMImiekT yueOHBIX CTUPAIbHBIX, TOCYAOMOEUHBIX MAaIUH,
MBUIECOCOB; OMMETPHI, HA0OPHI HHCTPYMEHTOB, COSIMHUTENbHBIE MPOBOJIa C HAKO-
HEYHHKaMHU

KBanudukanuonnosie TpedoOBaHUA

CTyIeHTBbI 10JKHBI
3HATh:

— BO3MOKHbBIE HEHUCIPABHOCTU CTUPATBHBIX, TOCYJOMOCYHBIX MAIIIMH, TbLjIe-

COCOB

— MAapKH CTHUPAIbHBIX, TOCYIOMOEYHBIX MAIIINH, MTBLIECOCOB
YMETh:
— OTBICKMBATh HEUCIIPABHOCTU CTUPATIbHBIX, TOCY/IOMOEYHBIX MAIlINH, TbLIE-

COCOB

— YCTpaHSTh HEUCIPABHOCTH CTUPAIBHBIX, TOCYIOMOCUYHBIX MAIINH, MbLIECO-

COB

Memoouueckue pexomenoayuu

CtupajbHble MAIIIMHBI

Ilo muny pabouezo opeana MalIUHBI MOAPA3NIETSAIOTCA HA: aKTUBATOPHBIE U
OapabGannbie. bapabaHHble CTHpalbHbIE MAIWHBI TOJYYWIH OOJbIIEE paclpo-
CTpaHECHHE B CBS3HM C MPOCTOTOM aBTOMAaTHU3aIluM, 00jiee OEpEeKHOM CTUPKOM, KO-
HOMHEH BOJIBI M MOIOIIETO0 CPEACTBA IO CPAaBHEHUIO C aKTHUBATOPHBIMU; OJHAKO
OHU OTJINYAIOTCS OOMBIIEH CI0KHOCTHIO M MEHBINIEH HaJAEKHOCThIO. ABTOMATHYE-
CKHE CTUPAJIbHBIC MAIIMHBI B OCHOBHOM 0Oapa0aHHOTO THIIA.
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AKTHBaTOpHBIE MAIlTUHBI, B CBOIO OYEPElhb, MEISATCS Ha MAIIMHBI ¢ OOKOBBIM aKTH-
BatopoM («MaltoTka») U MalllMHbI ¢ HIXKHUM akTuBatopoMm («Munu-Bstkay, «Desi-
2», «Desa-2M», «Oxka-50», «Oka-51», «Mamtotka-425M», «Jlebeany», «3aps»).

Ilo cmenenu agmomamu3zayuy: aBTOMaTUYECKUE U NTOJIyaBTOMaTUUYECKUE.

[TomyaBTOMaTHYECKHE CTUPATHHBIC MAITMHBI UMEIOT TOJIBKO TaliMep NIl YCTaHOB-
KU BPEMEHU CTHPKHU, aBTOMAaTUYECKUE — UMEIOT NPOrpaMMHOE YIpaBJICHUE. Y aBTO-
MaTHYECKUX CTUPATHHBIX MAIIUH MOXKET OBITh pa3IMdHas CTETICHb aBTOMATH3aIlUU:
HayuHas OT MPOCTO BBHIMOJIHEHUS! CTUPKHU MO 3aJ]aHHOM MpOTrpaMMe M 3aKaHYUBas
ABTOMATUYECKON OIIEHKON KOJMYEeCTBAa BOJAbI, MOIOIIETO CPEJCTBA, TEMIEPATYpHI,
CKOPOCTH OT>KHUMa.

Ilo cnocoby 3aepysku: BepTUKaIbHBIC U ()POHTATILHBIC.

AKTHBATOpPHBIE MalTUHBI OOBIYHO UMEIOT BEPTHUKAIBHYIO 3arpy3Ky. bapabanHbie
OBIBAIOT KaK C BEPTUKAIBHOM, TaK U ¢ PpOHTaIbHOU 3arpy3koil. Y mamunsl ¢ GpoH-
TaJbHOM 3arpy3Koil OOBIYHO UMEETCS MPO3PAYHBIH JIFOK [ KOHTPOJISI CTUPKU.

Ilo secy 3aepyscaemoeo cyxoro 0Oenbsl.

Ilo npumenenuro: OBITOBBIE U TPOMBILIJICHHBIE (JJ1sI TPAYECUHBIX).

Ilo memoOy ycmaHo6ku: HACTEHHBIE U HATIOJIbHBIC

Bonpmryto wacth 00bpEMa MammHbl 3aHUMaeT 0ak. bak mpensaTcTByeT HEKOH-

TPOJIMPYEMOMY PACTEKAHUIO BOJIBI WJIM MOIOIIEr0 pacTBopa B Ipoilecce padoThl

MaiHbl. Bosia nonaércs B 0ak yepe3 HAIMBHOE OTBEPCTHE U OTKaYMBaeTcs u3 Oa-

Ka MpU NOMOIIU Hacoca. bak ¢ MOMOINIbI0 MPYKUH U aMOPTU3aTOPOB 3aKPEIUIEH B

KOpIyce MaluHbl. BHyTpu Oaka Ha DOAIIMIIHKKAX BpanaeTcs 0apabaH.

Crupka obecrieunBaeTcsi BpailieHueM 0apabaHa U B3aUMHBIM COYJapEHUEM 3arpy-

KEHHbIX Belle. OTKUM JieJaeTcs, Tak:Ke MNPy BpallleHUH, YBEIUUYEHUEM CKOPOCTH

1 cOpocoM BOABI LIEHTPoOekHOM cuiioi. Ock OapabaHa yalle BCero ropu3oHTab-

Ha. [lockonbky OapabaH 0OBIYHO 3arpy:KeH HEPaBHOMEPHO, MPHU BPAIEHUU €T0 C

OOJBIIION CKOPOCTHhIO BO3HHMKAET cCUibHas BuOpauus. [lostomy Oak ¢ Gapabanom

3aKPEIUISIOTCS BHYTPHU MAILIMHBI HE KECTKO, @ C MMOMOIIBI0 NPYKUHHOMN MOJIBECKHU.

Ha Toil ke moaBecke 3akperisieTcsl U 3JAeKTpoABUraress. JlBurarenb Bpa-
maet 6apadbaH MO0 HEMOCPEACTBEHHO, JTM00 Yepe3 peMEHHYIO Tepenady. bokoBas

MOBEPXHOCTh OapabaHa COAECPKUT OOJIBIIIOE YUCIO OTBEPCTUH AJisi CBOOOIHOTO

BTEKAHUS U BBITCKAHUS BOJBI U pEOpa sl yBETUUICHHSI MHTCHCUBHOCTH CTHPKH.

bapabanbl mMamuH ¢ GpoHTATBHON 3arpy3KOd OCECUMMETPUYHBI, IOATOMY Y HHUX

MEHbIIIe BUOpaIuu pu oTkuMe. bapaOaHbl MalllMH ¢ BEPTUKAJIBHOU 3arpy3Koil B

obnacTu IBepel] TsKelee, YeM B IPYTUX MECTaX, MHOTHE MTPOU3BOIUTEININ 3Ty pa3-

HUIlY B Bece He OallaHCUPYIOT, W3-3a YEr0 Yy HUX MOBBIIICHBI BUOPAIIMU MPU OTKHU-

M€, YTO IPUBOJUT K MPEKACBPEMEHHOMY M3HOCY MOAIMIMITHUKOB Oapabana. B ma-

IIMHAX C BEPTUKAJIBHOU 3arpy3koi 0e3 JHOBOJYMKA ABEPEI] 0 JIOKA MPUXOAUTCS

JOBOJAUTH OapabaH 10 JIOKA, Bpalllasg ero pyKaMmH, MpU 3TOM H3-32 OCTPBIX KpacB

oTBepcTUi Ha OapabaHe y HEKOTOPBIX MPOM3BOJMTENEH OapabaH IapamaeT Mo-

TYITKH MATBIIEB YEI0BEKa, KaK TEPKa.

Jlist 3arpy3ku U BBITPY3KH Bellled B OapabaHe MMEETCs OTBEPCTHE TUAMET-
poM okoj10 30 cM. Y MallliH ¢ BEPTUKAIBHOW 3arpy3KOd OTBEPCTUE HAXOAUTCS HA

IUJTMHIPUYECKON MOBEPXHOCTU OapabaHa M 3aKpbIBAeTCsl KPBIIIKON € 3amuparo-
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UM YCTPOUCTBOM. Y MAIlIMH C (PPOHTAIILHOM 3arpy3KOi OTBEPCTUE HAXOJIUTCS B
OCHOBAaHHWH IWIMHJPA, a HAIPOTHB HETO HAXOMUTCS CIO0XKHON (POpPMBI pe3nHOBAs
MaH)XeTa, He TO3BOJISIIONIAs BOJIe BEITeKaTh U3 O0aka. Y MammuH 000UX THUIIOB IpHU-
CYTCTBYET JIBEpPIIA, KOTOpAasi 3aKPbIBAET IOCTYIl B OaK BO BpeMsi pabOTHI MaIlWHBI.
B nensix 6e3omacHOCTH 3Ta JBepiia OJIOKUPYETCsl CIENUaTbHBIM OJTOKHUPOBOYHBIM
YCTPOMCTBOM WJIA TEPMO3aMKOM.

Ha xopnyce mMalmHbl UMeETCsl CeIUMaIbHbIN JIOTOK (Kro8ema) NIl MOIOIIe-
ro cpeactsa. U3 krogemwvl MOOIIEE CPECTBO CMBIBAETCA BHYTPh MAIlIMHbI CIICHH-
aJIbHO I10/IaBa€MOM JJ1s1 3TOI'0 BOJIOIA.

Jls aBTOMaTHYeCKOM pabOThl MAaIIMHBI OHA TakXKe coiepkuT TOH, matuuk
TeMneparypsl (OCHOBHOM U aBapuiiHbIE), TaTYUK YPOBHS BOJbI, HACOC CIIMBA BOJIbI,
KJIaNaH MMOJIa4d BOAbI U MOAYJIb TEOMETPUS U peaibHasi MAaTEMATHUKA

Hwxe mnpencraBieHbl 4YacThle HEUCIPABHOCTH CTUPAJIbHBIX MallldH-
ABTOMATOB BO3MO>KHBIC NMpPHUYMHBI. MHOTHAa NMpUYMHA HEUCHPABHOCTH KPOETCSA B
COBEPILICHHO APYrOM JE€Talu CTHPAIbHOM MamuHbl. HO 10 BO3MOKHBIM MPUYUHAM
MOYKHO OTPEICTUTHCA B KaKOW 0071aCTH UCKATh HEUCITPABHOCTb.

Tabiauua — OCHOBHBbIE HEMCIIPABHOCTH CTHUPAJbHBIX MAIIIMH

HeucnpaBHocTh BeposiTHasg npu4YKHa

OTcyTCTBYET HaPSKEHUE B CETEBOM PO3ETKE.
[ToBpexnena cereBast BUIKA.
CoenuHUTENTBHBIHN IIHYP UMEET OOPHIB.

JItok 3arpy3ku Oenbst He 3aKPhIT.
Brlkimrouarens nTUTaHUS HEUCIIPABEH.

OOpbIB B 1IETM TUTAHUS.

DNeKTpUUecKuil PUIBTP HEUCIIPABEH.

Pene naBieHus HeUCIpaBHO.

HewncnpaBHOCTb 27IEKTPOHHBIX MOAYJIEH.

CmupaﬂbHClﬂ mauluHa He pa60maem nocie
6KJIIOYEeHUA

B coequnauTensHON 1IEMH OOPHIB.

JlBuratens OapabaHa NpuUIIeN B HETOAHOCTD.
DJEeKTPOHHBIA MOy Ib HEUCIIPABEH.

[Inara ynpaBieHus JBUTaTelIeM HEUCIIPAaBHA.
JlaT4rK KOHTPOJISI TEMIIEpaTyphl HEUCTIPABEH.
I1leTKH KOJUIEKTOpA IBUTATENsI H3HOIICHBI.

Heucamens ne pabomaem

B coenunHuTeNbHOM LienH ABUTaTelNst OOPbIB.
Ilocne sxniouenusi cmupanvrhou mawiunsl 0eu- | llleTkn koJulekTopa ABUraTells U3HOIIEHbI.
eamenw 2youm, HO He épawjaem 6apabaH. JIBArarenb U3HOLICH.

IInarta ynpaBieHus IBUrareaeM HEUCIIPaBHa.

Hatspxenust pemust ocnabieHo.
Pemens npuBoia 000pBascs WK ClETel.
KpenneHnue nknpa HapymeHo.

Bapaban ne spawaemces, xoms deueamens pa-
bomaem.

B coenuHuUTENBHOM 1IENM MAIIMHBI OOPHIB.
IInata ynpaBieHus IBUraTeaeM HEUCIIpaBHa.
ONEKTPOHHBIM MOAYJIb HEUCIIPABEH.

Heucamenv bapabana eépawjaemcs moavbko 6
00HY cmopoHy (be3 pesepcuposaiis)

Taxomarynk HewcnpaBeH OO €ro KpersieHue

ﬂeuzameﬂb 60 6peMA CMUpPKU epawiaenmcs ocnabJIo.

MOJIbKO HA NOBLIUIEHHbIX UJIU MOJIbKO HA No- B uenwm TaxogaTunka 06pBIB.

HUJMCEHHbIX 060p0max uiu omcymemeyem TaxogaTunk He 3aIlIMTaH, HCT HAIIPS’)KCHHUA B
OMIAHCUM. OCIIn.

ONEKTPOHHBIM MOAYJIb HEUCIIPABEH.
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PeMeHnb npuBoja m1oxo HaTSHYT.

AKTHUBEH PeXUM «0€3 OTKUMA»

Brikimtodarens «OTKIIOYEHHE OTKHMa» HEHUC-
MIPaBEH.

He cobnooaemca memnepamypHulii  pexcum
CIMUPKU.

JlaTuuk TemMIepaTypsl HEUCIIPABEH.
PerynsaTop Temmepatypsl CTUPKH HE paboTaerT.
B coenunurtensHoit nenn TOHa oOpsIB.

TOH neperopen

DNEKTPOHHBIM MOAYJIb HEUCIIPABEH.

B 6ax ne nocmynaem 6ooa.

OuibTp KIIanaHa 3a1uBa BOJAbl 3aCOPEH.
OOpBIB B 1IeMH KJIaNaHa.

Kianan 3anuBa Bo/ibl HEUCIIPABEH.

Perne naBnenus HeuCIpaBHO.

B coegunuTenbHOM LieOMW CIMBHOIO Hacoca
(TIoMT11BI) OOpBIB.

CnuBHOM Hacoc (TIOMIa) HEUCTIPABEH.
HewncnpaseH 371€eKTpOHHBIN MOZYJIb.

B bax nocmynaem cauwkom MHO20 600bl,
gvluLe OONYCMUMO20 YPOGHS.

Kianan 3anuBa Bo/ibl HEUCIIPABEH.
Perne naBnenus HeucIpaBHo.
3acop naTpyOKa pene AaBICHHS.

CmupaﬂbHCl}Z MawuHa He cjiusaeni 600)/

Kananuzanus 3acopena.

3acop ¢unbTpa MO0 cnMBHOrO Hacoca (MOM-
TbI).

B memm cnuBHOTO Hacoca OOpbIB 10O OH
HEUCIIPABEH.

DNEKTPOHHBIN MOAYJIb HEUCIIPABEH.

Ocmanoska yuxnia KomMaro

DJEeKTPOHHBIH MOy Ib HEUCIIPABEH.
OOpbIB B Ienu KOMaHJammapara JHu0O0 OH
HEHUCIIPaBEH.

Ilpu eépawenuu 6apabana uzoaemcs CuibHbill
wym u eubpayus

[ToqIIMTTHUKY IPHUIILUTA B HETOTHOCTb.
AMOPTH3ATOP BBILIEN U3 CTPOSI.
Kpennenne amopTtusaropa ociadio.
Kpennenne nmpoTrBoBeca 0ciadieHo.
Kpennenue asurarens ocnabio.

Ymeuka 600w

I'epmernuHocTs fgeTaned HW  COSOMHEHUH

HapylIeHa.

JIrox He OmKpbsleaemcst

VYcTpoiicTBO GIIOKMPOBKY JIFOKA HEUCTIPABHO.
Pyuxa snroka HeucnpasHa.

OOpbIB 11eTH OIOKUPOBKH JIFOKA.
ONEKTPOHHBIM MOAYJIb HEUCIIPABEH.

Leucamenv eenmunamopa cywku e paboma-
em

KoHTakThl TaliMepa CyIlIKM HE 3aMKHYTHI.
HeuncnipaseH snekTpoaBuraresib BEHTUISTOPA.
B coenunauTenbHOM 1IETH 0OPHIB.

KoHTakThl TepmocTaTa OKHMCIEHBI WM HOJr0-
peiu.

Topsuuii 6030yx ne nocmynaem npu paboma-
roujem 6eHmMUIAMope

Bo3nyxoBoa Cyliku 3aCOpeEH.
HarpeBaTenbHblil 3JIEMEHT CYyLIKM HEUCIpa-
BEH.

Bo epemsa cywxu cnviuen cunoHvlii wym

KppuipuaTka BEHTHIIATOPA TOBPEXKICHA.
Ocnab0 HATsDKEHUE PEeMHsI BEHTHIISITOPA.

Bo30yx ne nacpesaemcs

B nenu natumka temmneparypsl OOphIB.
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JlaT4uk pelie TeMIiepaTypbl HEUCIIPABEH.
TennoBoi npegoXpaHUTENb BBILIET U3 CTPOSL.
Hecnpasen TOH cymiku.

Ilocynomoeunasi MalIuHA — 3JIEKTPOMEXAHUYECKAsl YCTAHOBKA JUIsl aBTO-
MaTU4ecKoil MOMKM mocybl. [IpuMeHsieTcst Kak B 3aBEJIEHUSIX OOIIECTBEHHOTO TH-
TaHMs, TaK U B JIOMalHUX yciaoBusax. [locyqomoeunas MamnHa MOAKIIOUAETCS K
AIEKTPUUYECTBY, BOJOMPOBOJIY M KaHAIM3AIIUH.

Ilpunyun moiiku 3aKn104aemcs 6 ceoyouiem.

HoaroroBka. [locyna ykianpiBaeTcsi B KOP3UHBI U JOTKHU, IPEAHA3HAUYCHHBIE IS
MOCY/Ibl pa3HbIX TUIOB. BeiOupaeTcs: mporpamma Moiiku. B cnennanbHble KOHTEH-
Hephl 3arpyxaetcsi (IOpOIIKOOOpa3HOe WM TabJIETUPOBAHHOE) MOIOIEE Cpel-
CTBO, JIMOO MOJAETCA KOHUEHTPUPOBAHAS KUAKOCTH JJISI MBIThS, MpPETHA3HAYCH-
HbIE CIIEHUATIBHO JJIS1 TOCYIOMOEYHBIX MAIIINH.
3amauuBanue. Kak u npu pydHOW MOMKE I YOAJCHUS MPUCOXIIUX WU IPUTO-
peBIIKUX (PparMeHTOB MUIIKA XOPOIIO NoaAXoAuT 3amauuBanue. [locyaa cOpri3ruBa-
€TCsl XOJIOJHOM BOJION ¢ (Miau 0e3) MaibiM KOJUYECTBOM MOIOIIETO CpPEJCTBa U
OCTaBJISIETCS HA HEKOTOpOe Bpemsi. BriocnencTBuu, mpu Moiike, OTMOKIIINE OCTATKU
YAAIAIOTCS TOpa3o Jierye.
Moiika. IIponecc npotekaer cienyomum o0pa3oM: Boja TpeOyeMol TeMrnepary-
pbl (B 3aBUCUMOCTH OT BBIOpAHHOM MPOTpaMMbl MOMKH) C MOIOIIMM CPEICTBOM
Mo/ J1aBJICHUEM TOHKMMH CTpyHKamMu pa3OphI3ruBaeTCs BpallalOUMMUCS PACIIbI-
JUTEISIMUA Ha TIOCYY KaK CHU3Y, TaK B 3aBUCMMOCTU OT MOJIENIK U CBEPXY, CMbIBas
OCTATKU TMUIIH U XKHUP.
Ionockanue. [lo okoHUaHUU MPOLETYPHl MONKH MIPOUCXOJIUT HECKOJIBKO IIMKJIOB
MOJIOCKAHUS YUCTOU BOJIOM ¢ J0OaBJICHHEM OMOJIACKUBATENS, O1arogapsi KOTOPOMY
Ha TMOCY/I€ MOCIE BHICHIXaHUS HE OCTAETCSI CIEA0B OT BHICOXIIIMX Kareab BOJIbI.
Cymka. 3areM, ecnu MamimHa o0JaAaeT PyHKIMEH CyIIKU, TOCyAa BbICYIIIMBAET-
cs. [Ipoucxoaut 3To MO0 C MOMOIIBIO MOTOKA TOpAYEro BO3ayXa (BCTpedaeTcs
pexe), 1o crnocodoM KoHJIeHcaruu Biaru. [locnennuit cnoco0 peanu3oBaH clie-
nytoruM obpaszom. [Ipu nocnenHeM MoOJI0CKaHUM MOCYAbl TPOUCXOIUT HArpeB BO-
Il (M, KaK CJIEeACTBUE, CaMOW MOCYJbl). 3aT€M BOJia yIaNeTCs, a OCTHIBAIOIINE
CTEHKHM MalIMHbI KOHJICHCUPYIOT Ha CBOMX BHYTPEHHUX MOBEPXHOCTIX UCHAPSIO-
1Iytocs ¢ ropsiueit nocyasl Biary. [locneaHsisi cTekaeT mo cTeHKaM B OOLIUN CITUB.

o Mamuna TpeOyeT MOAKIIOUEHUS K JIEKTPOCETH, PACCUMTAHHOTO HA MOIII-

HOCTB TOPAJIKA 2,3 KHJIOBATT.

OcHOBHbIE HEMCTIPABHOCTH MOCY/IOMOEYHBIX MAIIINH

Hanuuue octatkoB numy. B mammny pa3penieHo 3arpyxatrh Hocy1y TOJIbKO
C O4YEeHb MEIKUMHU yacTulamMu nuu. Eciau sToro He coOmonarh, ToO GUIBTPHI
3aCOPSITCA, UTO U CTAHET MPUYUHON BO3MOKHOM MOJIOMKHU.

OtcyTcTByeT nuTanue. YacToil mpuunMHO HepaOOTaIOIIEe TEXHUKH SIBISIET-
Csl BBILIIEIIAS U3 CTPOS PO3ETKA.

HexkauectBeHHble Motomue cpencrBa. Kak npasuio, Takue Mapku Kak bom,
NHpe3nut u ApUCTOH PEKOMEHIYIOT ONPENENEHHBIE MOIOIIUE CPEACTBA, KOTO-
peie He BpeasT mamuHe. Eciau Bbl npuoOperaere Oosiee nemI€BbIil BApUAHT, TO
NPUAETCS MOTPATUTHCSI HA PEMOHT TEXHUKHU.
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HenpaBunbHas skcruryararusi. Crola MOXKHO OTHECTH OOIME€ BOMPOCHl —
HEIJIOTHOE 3aKPBITUE JIBEPIIbI, HETPABUILHOE PACIIOJIOKEHUE MOCYAbI, 3arpy3-
Ka MPEJIMETOB, 3aMPEUIEHHBIX JISI MBIThSI B TIOCY/IOMOEYHON MAIllMHE U T.]I.

BoiTOBBIE MBbLIECOCHI TIPEAHA3HAYEHBI 111 cOopa Mycopa Ha HEOOJbIINUX

mwiomansx. becnpepblBHONH padOThl MOKHO ObITH He Oonbiie 30-40 MUHYT B
neHb. Eciiu BpeMst paboThl TaHHOTO YOOPOYHOTO MHCTPYMEHTA OYAET YBEIUUYEHO,
TO OH JIOBOJILHO OBICTPO MCUEPHAET CBOM PECypC U BBIMIET U3 CTPOsi. MOIIHOCTh
ObITOBBIX MbuIecocoB He mpeBbimaeT 2000 Bt. Ilpu 3TOM, CKOpPOCTH BpallleHUs
TypOunbl MOkeT ObITH OT 18 000 1o 22 000 06/MuH. BEITOBBIE MBLIECOCH! HEOOIb-
IOTO pa3Mepa, KOMIIAKTHBI M 3PrOHOMHYHBI, MO3TOMY 3aHMMAIOT MECTa MaJio.
EMkocTh OyHkepa ¢ GUABTPOM OBITOBOTO MbLIECOCA, KAaK MPABUIO, 3-5 JUTPOB.
[Ipu cobntogeHuU HEOOXOIUMBIX YCIOBUM SKCIUTyaTallMu, CPOK CIYKObl MOXKET
COCTaBJIATh OT 3 /10 5 JIET, HO 0YEHb MHOTO€ 3aBUCHUT OT (DUPMBI-IIPOU3BOJIUTENS U
crneuuuKU ero UCIoyib30BaHusA. be3ycloBHO, CyllecTBYyeT Oouibliiasi pa3Hulla B
yOOpKke OOBIYHON OBITOBOM MbLIM WIIM, AOMYCTUM, IEMEHTHOW MbUIM, CTPOUTEIb-
HOT'O MyCOpa WIH IPEBECHBIX WY METAINTMYECKUX OIMMIIOK.

Tabiauua — OCHOBHbIE HEHCTIPABHOCTH NbLJIECOCOB:

HeuncrnipaBHocTh ITpuunnel

DIEKTPOMOTOP MbLIECOCA BBILIEN U3 CTPOS: -nmeperpy3ka TYpOMHBI - JOBOJBHO YaCTbIN

OcHOBHbIE TIPU3HAKU — HE BKJIIOYAETCS IbLje-
coc, mbo, mpu paboTe CIbIMeH crenuduye-
CKMM IIyM WM JaXe CBUCT. BO3MOXKEH IbIM
npu paboTe mbuIecoca.

cinydail. M3BecTHO, 4TO DSIEKTPOMOTOp IIpH
JUTUTETPHOW U HEMpepBhIBHOW paboTe meperpe-
Baercs. [Ipu neperpese, €ECTECTBEHHO MEHSIOT-
Csl CBOMCTBA MaTepHaioB, U3 KOTOPBIX COCTOUT
MbUIECOCHAsI TYpOMHA, B pe3yibTaTe Y€ro Mo-
TOpP BBIXOTUT U3 pabouero coctosinus. [lepe-
rpy3Ka TypOMHBI MOXKET BO3HHUKATh U B CITy4ae,
€CIIA MePEeToTHEH MENIOK (TbLUIECOOPHHUK) IIbI-
necoca, 3a0UT OCHOBHOW (DMIIBTP WM B LIUIAHT
nblIecoca IMONajid MOCTOPOHHHE MPEIMETHI,
MeELIAKIUe HOPMAJIbHOMY BCachbiBaHMIO. Pe-
KOMEH/IyeTCsl, KaK MOKHO Yalle OYMILATh Me-
IIOK ¥ (QUIIBTP OT MBUIH U TPS3H.

-MONa/JaHue BJArd B MOTOP (IBHUIraTeJb)
nbLiecoca. Pazymeercs, Biara oTpuUaTeNIbHO
CKa3bIBAa€TCs Ha DJIEKTPOMOTOpE MbLIECOCa.
Typbuna BbeimonHeHa U3 MeTaioB. OOBIYHO
HE MpeAyCMOTpEeHa 3alluTa 3THUX METaJIOB
(unmu craBoB) OT Koppo3wH. PkaBumHa U
OKHUCJIBI MOTYT B OY€Hb OBICTPO TMOBPEIAUTH
TypOuny. Kpome Toro, mpHu TOBBIIIEHHON
BIIQXKHOCTH, Ha JIOMACTSAX TYpOHHBI 00pa3yroT-
Csl MENKME U JaKe KPYIHbIE YaCTULBI IbLUIH.
Co BpeMeHeM, 3TH YaCTHUIIbl CKAIJIMBAIOTCS B
TakoM, KOJMYECTBE, UTO 3aTpydHseT padoTe
TypOHHBI, BeJlb CKOPOCTh BpAIllEHUs JIOMacTei
MokeT nocturaTh 24000 000OpOTOB B MUHYTY.
[Ipu Takoil ckOpoOCTH, AaKe JUIIHUE MUIUIU-
rpaMMBI MOTYT MPUBECTH AucOanrancy B pado-
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TC.

BI:IXOI[ N3 CTPOSA BBIKJTHOYATCIIA

Hcnonb3oBaHne B TPOU3BOJCTBE HEKaye-
CTBEHHBIX MATEPHAIIOB

BeikiawouaTenb mbliecoca TMOCTOSIHHO TMOJ-
BEpraercs MEXaHMYECKOMY BO3JICUCTBUIO, B
pe3ynbTaTe 4ero, OCHOBHAs KOHTAKTHAsl TPYI-
ra M3HAIIMBAeTCs. BO3HUKAIOT MENKUE 3aMbl-
KaHUs, TPHUBOJAIINE K HCKpaM, B CIEICTBUE
9Yero KOHTAKTHI MOJTrOPalOT, YTO B CBOIO OYe-
penp BeleT K HepaboTOCIMOCOOHOCTH BBIKIIIO-
garens B 1eNIoM. Takke BBIKIIIOYATENb MOXKET
nepecrars paboTath OT OPOCKOB WIIM MOHIKE-
HUS HANPSHKEHUS B AJIEKTPOCETH, PabOTHI BO
BIQXHOU Cpefe, meperpeBa Wi MpocTo Mexa-
HUYecKoro nospexacHus. Cienyer OTMETHUTS,
YTO €CJHM BBINIET W3 CTPOS BBIKIIOYATEb,
BCIIE/ 32 HUM BBIXOJUT U3 CTPost U MOTOp. [lo-
TOMY CJeAyeT MPEeANpPUHAITh HEOOXOAUMBIE
MEpBI 110 PEMOHTY BBIKIIIOUYATENs, YTOOBI 3TOTO
HE JOMYCTHUTb.

Bpocku (ckauku) HampsHDKEHUS B DJIEKTPOCETH

Bo Bpemst pabGoThl mbLIecOCa, MHOTAA JI0OCTa-
TOYHO BKJIIOYUTH (PEH WIM CTHpAIbHYIO Ma-
IIMHY, YTOOBI B CETH MPOM30LIET JOCTATOYHO
CHJIBHBIA OpOCOK HarpspkeHus. Yacto, Takoro
Opocka BIOJIHE XBaTaeT JJIsl TOTO, YTOObI IBU-
rareib cropeia MoJHOCThi0. HOTAa, BO Bpems
Opocka HarpspKeHUs 0OMOTKa 3JIEKTPOMOTOpa
IBIJIECOCHON TypOMHBI MOATrOpaeT YaCTUYHO, U
IBIJIECOC MOKET MPOAOIDKATh PaboTy, U BbI HE
3aMEeTUTE HUKAKUX U3MEHEHUH B paboTe mblie-
coca. Ho, ecnmu Opocku HampspkeHHs OyayT
IPOJI0JDKATECS, TO M MOAropaHue Oyaer mpo-
JoJKaThesl. B KOHeuHOM uTore TypOMHa Bce
pPaBHO CTOPHT.

HexBaTrka HanpskeHHs B CETH

- 3TO CIyYaeTcs,, KOT/ia BIIEKTPOCETh OBIBAaET
NEeperpy’keH U MbUIECOCHOM MOTOPE HOIMPOCTY
MOJKET He XBaTaTh MyCKOBOTO TOKa. JInb6o, ero
XBaTUT, HO TBUIECOC BCE paBHO paboTaeT B pe-
KHUME «JICKTPOTOJIONAHH». ITO BBI3OBET HE-
CTaHJapTHBIC YyCJIOBUA paboThl mblIecoca. B
TaKUX YCIOBHSX MbLI€COCHAs] TYPOMHA BCKO-
pe OyzaeT He BBINOJHATH CBOMX (pyHKIMHA. Pe-
YKUM MOHMKEHHOTO HAINpPSDKEHUS Tak XKe Tyou-
TEJIeH IS IblJIecoca, Kak U MOCTOSIHHBIE Opoc-
KU B DJIEKTPOCETH.

IHlopaook pabomuwl
3ananme 1.

1. Tlon naGnromeHreM mpenoiaBaTesst pa3oopaTh NbLUIECOC U MPOBECTU AU-

AI'HOCTHUKY €T0 COCTOSAHUS.

2. IlpoBecTu ¢ MOMOIIBIO TECTEPA MPOBEPKY UCIPABHOCTH IIHYPA. BBIKIIIO-

qaTes, JJIEKTPOMOTOpa.
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3. CoOparh mbuiecoc U MOJ HaOIIOJACHUEM IpPenoaaBaTessi MPOBEPUTH €O
(GYHKIIMOHUPOBAHUE MO HATIPSDKCHUEM.
4. OdopmMuTh OTUET O MPOACTAHHON padboTe

3aganue 2
OnucaTte NOPAIOK yCTPAHEHUSI HEUCITPABHOCTEW CTUPATbHOW MAllIUHBbI:

— JlBuratens He paboTaeT

— Ilocne BkIIIOUEHUS! CTUPATBLHON MAIllMHBI JBUTATENb TYIUT, HO HE BpaIllaeT
OapabaH.

— bapaban He Bpalaetcs, XoTs ABUTATENIb pabOTaeT.

— JlBuratens Oapabana BpaliaeTcs TOJbKO B OJIHY CTOPOHY (0e3 peBepcupo-
BaHMUS)

— Jlpurarenr BO BpeMs CTHPKH BpallaeTcs TOJBKO HA TOBBIIICHHBIX WA
TOJIbKO Ha MOHMYKEHHBIX 000POTaX UM OTCYTCTBYET OTHKHUM.

3aganue 3
Onucars NOPSAA0K YCTPAaHEHUS] HEUCTTPABHOCTEN MOCYAOMOCUYHON MAITUHBI:
— IlocynomoeuHas MalviHa HE CIIMBAET BOAY
— Ocra”oBKa IIMKJIa KOMaH]]
— Ilpu Bpanienuun 6apabana u3gaeTcsi CUIbHBIN IIYM U BUOpaIus
— VYTeuka BOJEI
3aganue 4
Onucate NOPAIOK YCTPAHEHUSI HEUCITPABHOCTEN MbLIECOCA:
— BpIxXoa U3 cTpos BBIKIIOYATENS
— BreIxoa u3 cTpos 3JIEKTPOMOTOpA.

3aganue 4
— OTBICKaTh M YCTPAHUTHh HEUCITIPABHOCTH OBITOBBIX MPUOOPOB (110 BEIOOPY)

KOHTPOJIBHBIE BOIIPOCBI:
1. Kakne HencnpaBHOCTH CTUPAJIbHBIX MAIlIUH BaM U3BECTHBI?
2. Kakue HencnpaBHOCTH ITOCYAOMOEYHBIX MAIlllMH BAaM U3BECTHBI?
3. Ilepeuncnure TUMMYHBIE HEUCITPABHOCTU OBITOBBIX IMBIJIECOCOB

Jlureparypa:
1. AnekcanapoBckast A.H. Opranuzanus TeXHUYECKOro oOCIyKUBaHUS U PEMOHTA
AIEKTPUUYECKOT0 U 3JieKTpoMexaHudeckoro odopynoBanus CI1O, Akanemus, 2016
2. I'pyntoBud H.B. MoHTax, Hanajaka v 3KCIUTyaTalus 3J1eKTpooOOpya0BaHus,
Jlanb, 2019
3.E.M. Coxko0y10B DJIEKTPUYECKOE U AIEKTpoMeXxaHnYeckoe obopynoBanue: OO1e-
MIPOMBIILJICHHBIE MEXaHU3MBI U OBITOBAsI TEXHUKA: Y4eb.mocodue isl CTy. yupe-
xaenuit cper. I[pod. o6pazoBanus. - M.: Mactepctso, 2009.
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YPOK ITPOU3BOACTBEHHOI'O ObYYEHMUS
Tema 02.22.PeMOHT ¥ TeXHUYECKOE 00CTY;KMBAHNE YJIEKTPOILIHT,
MHKPOBOJIHOBBIX Ile4Yeil, KOMHATHBIX 00orpeBareJiei

Ileab 3aHATHSA: TIOJYYUTh NPAKTUYECKUN HABBIK B OTHICKAHWUU U yCTpaHe-
HUU HEUCTIPABHOCTEHN AJIEKTPOIUIUT, MUKPOBOJIHOBBIX MeUei, KOMHATHBIX 000Tpe-
BaTeseu
Oo6ecneuenne: KoMIiekT yueOHBIX 3IEKTPOILUIUT, MUKPOBOJIHOBBIX TEeUEH,
KOMHATHBIX oOorpeBarTenei, OMMETpbl, HAOOPbl UHCTPYMEHTOB, COEAMHUTENIbHbIE
MPOBOJIa C HAKOHEYHUKaMU
KBanuduxkanuonnosie TpedoOBaHUA
CTy1eHTBI 10J1:KHbI
3HATh:
— BO3MOKHbIE HEHCIPABHOCTU 3JIEKTPOIUIUT, MUKPOBOJHOBBIX TEYeH, KOM-
HaTHBIX 00OTpeBaTeeH
— MAapKH 3JEKTPOILIUT, MUKPOBOJIHOBBIX NIeUel, KOMHATHBIX 0OOrpeBarenen
YMETh:
— OTBICKMBAaTh HEUCIPABHOCTU SJEKTPOIUIUT, MUKPOBOJIHOBBIX MEYeH, KOM-
HaTHBIX 00OTpeBaTeeH
— YCTpPaHSTh HEUCTPABHOCTHU 3JEKTPOIUIUT, MUKPOBOJIHOBBIX MeYeil, KOMHAT-
HBIX o0orpeBaTeneit

Memoouueckue pexomenoayuu

DyeKTpUYecKasi MJIUTa

Cpenu mMUpoOKOTro MX aCCOPTUMEHTA MIPHUHSITO BBIJACIATH CIACAYIONINE BUIbI
AIEKTPOILINT:
Knaccuueckue. Bee neBaiicel Takoro Tuma o00pyA0BaHbl YyTYHHBIM HarpeBaTelb-
HBIM 3JIeMeHTOM. [IpoxoxkaeHne Toka yepe3 CupaIbHbIN MTPOBOJHUK C XOPOIITUM
CONPOTHUBIICHUEM MPUBOUT K BBIJICIICHUIO Tera. VX riiaBHOE MPEeUMYyIIECTBO —
HeOOJIbIIasi CTOUMOCTb, @ CPEJIU HEAOCTATKOB — JIJIUTEIFHOE HarpeBaHWEe U BBHICO-
KHU pacxoJ 3JIEKTPOIHEPIUH;
Nunykunonnsie. X ucnonab3oBaHue He 00XOAUTCS 0€3 CrelnalbHON MeTaIhnye-
cko mocyapl. [IpuHiium paboThl 3aKIF0YaeTCs B MPOXOKIACHUN MHIYITUPOBAHHBIX
BHXPEBBIX TOKOB, CO3JAIOIIMX MAarHUTHOE T0JI€, KOTOpOE M HarpeBaeT nmocyay. K
JOCTOMHCTBAM MHAYKIIMOHHBIX TUTMTOK OTHOCSTCS: OBICTPBIN HAarpeB, TOUHOCTH
PETYJIMPOBKH TEMIIEPATyPhl U HEOOIBIION pacxo 1 deKTposHeprun. OaHaKo Bce
OHHU UMEIOT OOJIBIITYI0O CTOUMOCTb;
CrexnokepaMuuecKkue. DTOT MHUPOKO BOCTPEOOBAHHBIN BUJ JIEKTPOILUIUTHI MOKET
OBITh OCHAIIICH KaK CIIUPAJIbHBIMU, TaK U JICHTOUHBIMHU HarpeBaTeILHBIMH JJIEMEH-
tamu. [Iprbop co cTeKIoKepaMruIecKoil TOBEPXHOCTHIO UMEET TOCTATOYHO BBICO-
KYIO TEIIONPOBOIHOCTH, YTO CIIOCOOCTBYET OBICTPOMY HarpeBy mocyasl. Ee oc-
HOBHBIC HEJIOCTATKH — MCIOJIb30BAHUE MOCY/IBI C UI€ATFHO POBHBIM IHOM M BBICO-
Kas 1IeHa;
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['anorenHbie. AHAJIOTHYHO CTEKJIOKEPAMUUYECKHUM, TaJOT€HHBIC TIJIUTHI HarpeBaroT-
cs ObicTpo. Ho ux BhIcOKas 11eHa U 00JbIas BEpOSTHOCTh OBPEKICHUS MTOBEPX-
HOCTH JIEJIAIOT UX MEHEe BOCTPEOOBAHHBIMU.

['aBHBIIM 3JIEMEHT, KOTOPHIM 00JIa1at0T BCE BUBI DJIEKTPUUECKUX TUTUT JJI KyXHH
— 3T0 KOH(opka. Ha cerogusumHmuii 1eHb cymecTByeT 4 BU1a KOH(POPOK:
panuaHbIe (HarpeBaTeIbHBIN 3JIEMEHT B BUJIE CIIMpaIn 00ECIIeunBaeT HArpeB
koH(opku 3a 10-12 cexkynn);

rajioreHHble (MIPUMEHEHHE raJlOTeHHOM JIaMIIbl TO3BOJISIET TPOTPEBATH KOH(DOPKY
32 HECKOJIBKO CEKYHJ);

JIGHTOYHBIC (JIGHTOYHBIM HarpeBaTEIbHBIN 3JIEMEHT CO CKOPOCTHIO HarpeBa oT 5 10
7 cexyHn);

WHyKIMOHHBIE (00J1a/1at0T (DyHKI[MEH MTHOBEHHOTO HArpeBaHUs C BO3MOXKHO-
CTBIO PETYJUPOBKU MOIITHOCTH).

Bce HpIHemHNE BUABI SJIEKTPUUECKUX TIUT MPEAyCMaTPUBAIOT HAJTUYKE B HUX Y-
X0BOTO mKada. bonbIoi mMomyIsIpHOCTHIO TTOIB3YIOTCS TYXOBKU C TPUJIEM, BEpTe-
J0M, (PyHKIIMEH TPUTOTOBIICHUS HA APy M aBTOMATHYECKHUM BHIOOPOM ITPOTPAMM.
Boree Toro, cymecTByIOT 1yX0OBKH ¢ peKMMaMH CAMOOYHUIIICHUS, YTO 3HAYUTEIBHO
YIPOIIAET YX0/1 32 HUMH.

Ipuyunvt nonromku Inekmponaum

Hapymenus: mpaBwil SKCITyaTallMd TUTMT Yallle BCErO0 CTAHOBATCS MPUYH-
HAaMU MOJIOMKH 3JICKTPOTEXHUKHU, a HE CPOK TOAHOCTH AeTaiieil. OQHON U3 caMbIX
pPacpOCTPaHEHHBIX HEUCIIPABHOCTEH B DJICKTPUUCCKUX IIUTAX SBIISICTCS TEpero-
paHHe BJEKTPOHArPEeBaTEIBLHOTO AeMeHTa. OCHOBAaHMEM JJIA TOJOMKH HE PEJIKO
CTAHOBUTCS HEBBIMTOJHEHUE AJIEMEHTAPHBIX MPaBWII MOJIb30BaHUS TIMTON. B mpo-
1IeCCe MPUTOTOBJICHUS MU WHOTJIA CTABAT Ha DJICKTPOKOH(POPKH KYXOHHYIO MO-
Cyay, UMEIOIYIO JIMOO HEPOBHOE JTHO, JUOO JHO HAMHOI'O MEHBIIETO JAUaMETpa,
YeM caM HarpeBaTeIbHBIM 3JIEMEHT. DTOTO HM B KOEM CiIydae JenaTh Helb3s, MO-
CKOJIBKY H3-3a CHJIbHOM Pa3HUIIbI IJIOMIAJAN TEIUIO JIEKTPOHArpeBaTEIbHOTO dJie-
MEHTa yXOJIUT HE Ha HAarpeB MOCYyHbl, a Ha Bo3ayX. HekoTopele moau u3-3a He-
BHUMATEJIILHOCTH M HEOPEKHOTO OTHOIIECHMS K IJIUTE OCTABIISUIM €€ BKIIOYCHHOMU
0€30 BCSIKOW MOCYbI, Ja)Ke€ HE JO0raJibIBasiCh, YTO B TAaKOM Clly4ae pa3HMIIA TLIO-
maaed MakCuMallbHA, a 3HAYWUT BpPEJ, NMPUUUHSAEMBINA IUINTE, orpoMeH.. OQHO u3
TJIABHBIX MPABUJI IO IKCIUTYaTaIllUM AJIEKTPOILUIUT COCTOUT B TOM, YTO HEOOXOIUMO
MOJIb30BaThCSI KyXOHHOW TMOCY/I0M, UMEIOIIEH TIOCKOE JHO JUAMETPOM, PaBHBIM
WJIM HECKOJIBKO OOJIBIIINM JHaMeTpa JIEKTPOKOH(OPKHU.

KopoTkoe 3aMblkaHHE MEXIYy KOPIYyCOM MpuOOpa W HarpeBaTeIbHBIM 3Jie-
MEHTOM WJIM IITH(TOM BBIBOJHOI'O KOHTAKTa, MJIOXOM KOHTAKT MEXIY BBIBOIHBIM
MTA(PTOM U MPUCOCTUHEHHBIM K HEMY KOHIIOM HarpeBaTeJIbHOTO 3JIEMEHTa TOXKE
YaCcTO BCTPEUAIOTCS CPEAM IMOJOMOK DJIEKTPOIUIUT. DTO MOXKET MPOU30NTH, €CIIH
CIIMIIIKOM TSDKEJIbIe TTPEAMEThl MOCTABJICHBI UKW OPOIIEHBI Ha AJIEKTPOKOH(OPKH,
MTOCKOJIBKY TIPOUCXOIUT Aedopmaliys MOBEPXHOCTH; HEPOBHOE THO MOCYIbI TOJb-
KO YCHUJIMT maryoHoe JACHCTBUE Ha HArpeBaTEIbHBIE AJIEMECHTHI.

HewucnpaBHOCTh COCIMHUTENBHOTO MIHYPAa U BUJIKA HE PEJIKO BO3HUKAIOT B
pe3yibTaTe HeOpexkHoro ooOparieHus. [IpoBoa yaiiie BCero BBIXOAUT W3 CTPOS B
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MECTE €ro COeJMHEHUS CO MITENCEeNbHOW BUIKOM, MTOCKOJIBKY BIAJEbIIbI ILTUT Ya-
CTO MeperudarT €ro Ha 3TOM y4acTKe.

Eme onna pacnpocTpaHeHHasi ominOKa COCTOUT B TOM, YTO MPU BBIKIIOYE-
HUU ITETICEIbHON BUJIKM W3 PO3ETKHU JIIOAU OepyTcs 3a IIHYp, a HE 3a KOJIOJKY
BWIKH, B PE3YJbTATE YETO HAPYIIAETCS SJIEKTPUUYECKOE COCAMHEHHE MPOBOJA C
KOHTAKTHBIMU IITU()TaAMU BUJIKH.

MuKpOBOJHOBBIE NeYH JICTISATCS Ha JABa BHJIA MO TUITY YIPABICHUS.
[lepBble — MHKPOBOJIHOBBIE TMEYM C 3JIECKTPOMEXAHHUUYECKUM YIPaBICHUEM, BTO-
pble — C JIEKTPOHHBIM OJIOKOM YIIPaBJICHUS. DJIEKTPOMEXaHUUECKOE YIIPaBICHUE
HCIOJIB3YETCS, KaK MIPABUIIO, B MOJIENIAX YKOHOM-KJIacca, TaK KaK MPUHIIUII €r0 pa-
00Tbl 10cTaTOYHO TPOoCcT. COOTBETCTBEHHO, M BEPOSITHOCTh HEUCIPABHOCTEN TaK-
K€ ropa3/io HIXKE.

IlepBasg wacto BcTpewaromasicss HeucnpaBHOCTh — CBY-meus He BKIIOYAETCA.
[IprurHOM 3TOr0 MOXKET SBJISATHCS BBIXOJ M3 CTPOS IUIATHI YIIPABICHUS, A TAKKE
MOJIOMKa MUKponepekiroyarenein. Kpome Toro, Moxker neperoperb npeaoxpaHu-
TeNb WU XKe TpaHncpopmaTop. B kpaitHem ciydae, ObIBae€T OOpPBIB B AJIEKTPOIEIN
CBY-neun.

Bropas monmoMka — MHKpPOBOJHOBAs Iedb He rpeer. lIpuumHOW 3TOro OYeHb
yacTo ObIBAET MOJIOMKA MarHeTPOHA WIIH K€ MOBPEKIeHHE OJIOKa MUTaHUS.

TpeTbss HEMCIPABHOCTh — MMKPOBOJIHOBAS I€Yb MCKPUT. DTO OISATH KE MOXKET
OBITH CIIEJCTBUEM MOBPEKJICHHUS MarHeTpoHa WM Je()EKTOM CIIOJSHOW IIacTH-
HBI.

YeTBepToe, — B MUKPOBOJIHOBOM Me4M HE Bpalaercs nojaoH (Ttapenka). [Ipuun-
HOM JTaHHOW MOJOMKH MOET OBITh MOBPEXKIACHUE MOTOpPA WM OOPBIB JIEKTPOLIE-
M1 yIpaBJICHUS.

DJIeKTPOooOOrpeBaTe v, WJIN OTONMUTEIHU, YACTO UCIIOJIBb3YIOTCS B JOMOJ-
HEHHE K OCHOBHOM CHUCTEME OTOILJICHUS, J1aBasi BO3MOKHOCTh MaHEBpA B T€ BpeMe-
Ha rojia, Korja OCHOBHOI'O OTOIICHHSI MOET OBITh HEA0OCTAaTOYHO. Takue oborpe-
BaTeJId TaK)Ke MIPUMEHSIOTCA [ oOecrieueHrss KoM(DOPTHBIX YCIOBUM B MOMeIIIE-
HUAX 0€3 LIEHTPAJTIbHOTO OTOIJICHHUSI, HATPUMEP B MACTEPCKOM.

EcTb Tpu pa3HOBUAHOCTH KOMHATHBIX 3JIEKTPOOOOTpeBaTEIeH: pagualioH-
HOTO (WJIM JIy4EBOI'0) THUIA, KOHBEKIIMOHHBIE U BEHTWISITOPHBIE. Y HUX €CTh 00-
[[1E€ CBOMCTBA, 1 OHU MOTYT UMETh CXOKHUE MPOOIIEMBI.

Paouayuonnvie ooozpesamenu

ba3oBbie pannanmoHHbie 000rpeBaTENM - OOBIYHO 3TO IEKTPOKAMHHBI - BbI-
pabaThIBAIOT TEIJIOTY 3a CUET 3IEKTPUUECKOTO TOKA, MPOXOIAIIETO MO MPOBOHU-
KY C BBICOKHM conpoTuBieHueM. [Ipu TakoM COnpOTHUBIEHUH TOK JOKpacHa pac-
KaJISIET OTKPBITYIO MPOBOJIOKY. B HEKOTOPBIX 3JIEKTPOKAaMUHAX MPOBOJIOKA HAMa-
THIBAETCS HA KEpAMHUUECKYI0 TpYOKy. B ipyrom BapuanTe mpoBoJioKa pacmojara-
€TCsl B TEPMOCTOMKOM TpyOKe U3 KBapIleBOI'0 CTEKJa, KOTOpasi IpU HarpeBe Ha4yu-
HaeT CBETUThCA. Takue mpuOopbl 0OBIYHO HA3BIBAIOT MH(PPAKpPACHBIMU 000TpEBA-
TEJSIMH.
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Puc. 1 Paguanmonnsiit oborpeBarenb, yCTPONCTBO

1. Orpaxarenp 6. [lepexirouaresb MOIITHOCTH
2. HarpeBateabHbIN AJIEMEHT 7. KiteMmMHas Kojonka
3. Jlep>kaTenp HarpeBaTEIbHOTO Jie-
8. 3emnsiHas kiemma
MEHTA
4. ["ailka KpeIIeHUs dJIEMEHTA 9. [TpmxuMHas MJIaHKa MIHYypa
S. lllnyp nutanus 10. [IpenoxpanuTenbHas perieTka

B OonpmmHCcTBE pagualiMOHHBIX 000rpeBaTelieil MOIHOCTh 000TrpeBa pery-
JUPYETCS Pa3TUIHBIMUA COUCTAHUSIMH UMEIONUXCS HarpeBaTEIbHBIX AJIEMEHTOB.
[TonupoBaHHas MeTalInuecKas MOBEPXHOCTh, YCTAHOBIEHHASI 0331 HarpeBa-
TEJbHBIX 3JIEMEHTOB, OTPAXKaeT TEIIO B CTOPOHY noMmeleHus. [IpoBonoynas pe-
IIETKA, 3aKpbIBAIOIIas MPUOOp Crepein, MPEeJOXPaHIECT OT KOHTAKTA C UCTOYHU-
KOM Terla.

Koneexkyuonnwie obozcpesamenu

VY KOHBEKIIMOHHOTO 000TrpeBaTesi HarpeBaTeIbHbIC AJIEMEHTHI CTOSIT BHYT-
PU METAJUTMYECKOT0 KOKyXa MpUOOopa v BUAHBI TOJBKO Yepe3 BEHTUIISILIHOHHbBIC
OTBEPCTUS CBEPXY U CHU3Y MPUOOpA.
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Puc. 3 KonBekimonHsiit oborpeBaTeib

31ech HEeT IBIKYIIUXCS AIEMEHTOB W OTpayKaTeNeH sl pactpeaeecHus
Teria. BMecTo 3Toro HarpeThlii BO3yX MOJHUMAETCS BBEPX 3a CUET €CTECTBEHHOMN
KOHBEKITUH ¥ BBIXOJHT Y€PE3 BEPXHHUE BEHTWISIIIMOHHEBIE OTBepCTHsA. Bo3ayx, ko-
TOPBIN BCACHIBAETCS B HKHUE BEHTUJISIIMOHHBIC OTBEPCTHUS, B CBOIO OUEPE/Ib,
TaK)kKe HarpeBaeTCs M MOJHUMACTCS, CO3/IaBasi TEM CaMbIM UPKYJISIHIO BO3TyXa
1o Bceil koMHaTe. DTo BechMa d(pPeKTUBHAS cUCTEMa, KOTOpasi 00ECIeYnBaeT XO-
pOILINil YpPOBEHD 06111er0 KOM(bopTa

e
ﬂ,,m" : lzﬂﬂf/ﬂ/ﬂ%tsﬂﬂmfgf;?’;ﬁ” f’,f,j’,{,’,’,’,;’,{,/, ;—4

Puc. 4 KonBekiimoHHsiit o0orpeBaTeib, yCTPOUCTBO

1. Bepxnsig BeHTIIsINMOHHAs pemerka | 7. HHyp
2. TepMo3zamura 8. KitemmHas koiogka
3. Munukarop 9. BeIKJIIOYaTENIN HATPEBATENIBHBIX JJIE-
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MCHTOB

4. Pyuka peryaupoBKU TeMIIEPATYPhI 10. HroxHss BEHTWISIHUOHHAS PEIIETKA

11. 3urzaroo6pa3Hblii HarpeBaTeIbHBIN

5. Tepmocrar
AJIEMEHT

6 3emMursiHas KjiieMMma

KonBekimonasie 000rpeBaTean MOTYT OBITh OCHAIIIEHBI OTKPBITHIMU (CITH-
paIbHBIMU ) HArpPEeBATEIbHBIMU PJIEMEHTAMU Ha CIIOJITHBIX WM KEPAMHUYECKUX
nepxkatensx. B coBpeMeHHbIX 000rpeBaTeisax, CKOpee BCero, 0y1yT yCTaHOBJICHBI
AJIEMEHTHI C 3Ur3aroo0pa3HbIM MOHTAKOM MPOBOJIOKH Ha KAPOCTOUKUX JIepiKaTe-
TSIX.

BwmecTe ¢ 00bIYHBIMU BBIKJIIOYATEISIMUA HA OOJIBITUHCTBE KOHBEKIIMOHHBIX
o0OorpeBaTesnie CTOST NEePEKIII0YATENN MOIITHOCTH, KOTOPHIE MOAKIIOUAIOT pa3HbIe
COUETAHUSI HarpeBaTEIbHbBIX 3JIEMEHTOB. Perynupyemblii TEpMOCTAT MO3BOJISIET
MOJIeP>KUBATh BHIOPAaHHYIO TEMIIEPATYPY. 3aIIUTY OT IEperpeBa 00ecrneunBaeT
TEPMOBBIKIIIOYATEIh MAKCUMAJIBLHOI'O TOKA.

Benmunamopnuie obozpesamenu

BenTtunstopusie o6orpeBarenu (UX Ha3bIBalOT BO3AYIIHBIMU 00OTpeBaTe-
JSIMH, TETUIOBBIMU MYIIKAMU, TEIJIOBEHTUIISITOPAMH U T. I1.) ABJISIIOTCA HanboJiee
pacrpoCTpaHEHHBIMU 000TpEBATENbHBIMU TPUOOpaMu. XOTsI OHU MaJIbl 110 pa3Me-
paM, OHU MOT'YT 000TpeBaTh 0OJbIINE 00bEMBI BO3/IyXa OTHOCUTEIBHO OBICTPO,
YTO JIeJIaeT UX BeChbMa yJIOOHBIMU B KAUECTBE JIOMOJHUTEIBHBIX CPEACTB OTOILIE-
HUSL.

J ..r‘r.:
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Puc. 5 Bentunstopusliii 00orpeBatenb

BcacbiBaeMblif BEHTHIISITOPOM B 000TpeBaTENb BO31YX MPOXOJAUT MUMO CITH-
pau WIK 3Ur3aroo0pa3Horo 3J€MEHTa - AaHAJIOTMYHBIX JIEMEHTAM B KOHBEKIIMOH-
HBbIX 00orpeBaTtelsiX. Beikitouarenu uiau KpyroBoil IepeKaovaTesib Mo3BOISIOT
3aJIeMCTBOBATh PA3HOE KOJIMYECTBO 3JIEMEHTOB, YTO PETYIUPYET KOJIUYECTBO TEI-
JOTHL. Y OOJIBIIMHCTBA MOJIEJIEH €CTh TakKe (QYHKIIMS XOJ0AHOTO BO3TYIITHOTO
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NOTOKA. BobIIMHCTBO 000rpeBareneil UMEIOT TEPMOPETYJIATOP U TEIJIOBYIO 3a-
LIUTY.

Puc. 6 Bentunstopuslii 000rpeBaTesib, yCTPONUCTBO

1. 3urzaroo0pa3Hblii HarpeBaTeIbHbIN
6. TepmocTar
AJIEMEHT
2. Bo3znyxo3abopHas pelieTka 7. Ulnyp
3. KpbuipuaTka 8. Ilepeximouarens
4. DNeKTpOoABUTATENb 9. TemioBas 3ammra
5. Pyuka perynupoBKHU TEMIIEPATYPbl 10. OTBepcTHE BRIYCKA BO3AYyXa

TunnyHble BUABI HEUCTIPABHOCTEM 3JIEKTP00OOrpeBaTeiel

He peryampyercs Temmneparypa.
1. TepMoperyasiTop yCTAHOBJICEH HA MAKCUMYM TeMIIEPATYPbI. Y CTAHOBHB
PYUKY TEPMOPETYJISITOPA HA MAKCUMYM, I00EHTECh HACTYIUICHHUS] B KOMHATE KOM-
(OPTHBIX YCIOBUH, OCJIE YETO TOBOPAUUBANTE PYUKY TEPMOPETYIATOPA B CTOPO-
HY MEHBIIEH TEMIIEpATypPhl A0 IIEIYKA U BRIKIIOUEHUs BeHTHsiTopa. [locme atoro
Balll o0orpeBareiib OyAET BKIIOYAThCA U OTKIIIOYAThLCS JIJIs MOAACPKaHUs yCcTa-
HOBJICHHOM TEMIIEPATYPHI.
2. TepmoperyJasiTop yCTAaHOBJIEH HA MUHMMYM TeMmnepatypsl. [Ipu sTom MHO-
rue o0orpeBaTenu He BKIIOYAIOTCS BCIEICTBUE TOTO, UYTO TEMIIEPATypa BhIIIE
YCTaBKH TEPMOPETYIIATOPA. DTO HE O3HAYAET NOJIOMKHU. J[JI1 3TOr0 HEMHOTO MOo-
KPYTUTE PYUYKY B CTOPOHY YBEIIMUCHUS TEMIIEPATYPHI.
3. HencnpaBen Ttepmoperyasatop. [Ipu sTom aedexre TepMOperynsiTop He BKITIO-
YUT ¥ HE OTKJIIOUUT HarpeB. [[i1s mpoBepKkU TepMOPETYIATOpa OTKIIOUUTE 000Tpe-
BaTellb OT CETH, pa3depuTe ero U HaluTe TepMoperynsaTop. CHUMUTE OJJUH HAKO-
HEUYHHK C MPOBOJIOM C OJTHOTO KOHTaKTa Tepmoperynstopa. [Ipukacasce mynamu
TEeCTepa, U Bpallas pyuyKy TepMoperysitopa. HauHute ¢ MUHMMaIBHOTO MOJIOXKE-
HUS, IOCTENIEHHO BpallaTe py4yKy 10 NOSIBJICHHMS 1ierdka. [Ipu atom Tectep non-
YKEH MTOKa3aTh 3aMbIkaHue 1enu. Eciiu pu Takoil MpOBEPKU TECTEP MOKA3BIBAET
MOCTOSTHHO 3aMKHYTYIO LIENb WJIM PA30MKHYTYI0, 3HAYUT TEPMOPETYJISTOP HEUC-
MpaBeH 1 TpeOyeT 3aMeHbl. Eciiu oH HencnpaBeH, TO CHUMHUTE ¢ HETO pydKy. OT-
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KPYTUTE KPENEKHBIE BUHTHI ISl CHATHS TEPMOPETYIATOPA. BeITamure ero u
YCTAHOBUTE OOPATHO TaKOM e HOBBII.
B BeHTUIATOPHOM 00OrpeBaTese TEPMOPETYIISITOP MPOBEPSETCS TAKUM K€ 00pa-
30M, HO JIJIsl TPOBEPKU KENATEIbHO CHATH ero. JJig 3Toro pazdoepure Kopmyc, mno-
CTaBbTE PYUKY TEPMOPETYIATOPA HA MUHUMAJIBHYIO TEMIIEPATYPY U CHUMUTE C
Hero pyuky. M3Biekute TepMoperynsarop u3 npudopa, 4ToObl MOKHO OBLIO CHSITh
¢ Hero npoBoAa. [IpoBenuTe Takyro k€ NPOBEPKY, KaKas OMMCAHA BBIIIE.
Ecnu B oborpeBaresne HencnpaBHa 3aliiTa OT NEperpeBa, TO OHA HE OTKIIIOUUT
pUOOp OT CETH IIPU HATPEBE €ro /10 KPUTUUECKOM BBHICOKOM TeMIIEpaTyphbl U Mpo-
u3oizieT ero neperpes. TeroBas 3amuTa B OOJbIIMHCTBE BBITOJIHIETCS BOSIUHO
C HarpeBaTeIbHBIM 3JIEMEHTOM, IO3TOMY YaCcTO TaKasl 3aME€Ha HEBBITOJHA. MoxKeT
BO3HUKHYTbH TaKasi HEUCIIPABHOCTh, KaK HEBKJIIOUCHUE HEKOTOPBIX HATPEBATEIb-
HBIX 3JIEMEHTOB 000TpeBaTeIsl B TAKUX 000TpeBaTENSAX BBIKIIOUATEINb BHIMOIHEH C
MHOTOKOHTAaKTHBIM M €r0 CXeMa MOJKIIOUeHUs Ooiee ciioxkHa. {1 ero npoBepku
BOCIHOJIB3YUTECH TECTEPOM, IPEABAPUTEIHHO 3aPUCOBAB U OTCOCIUHUB C HETO
MPOBOJIa C HAKOHEUYHUKAMMU.
VY Gosiee MpOCTHIX paAualMOHHBIX 000TrpeBaTeIei HarpeBaTEIbHbBIN AIEMEHT
BKJIIOYAETCS B CETh Cpa3y MocJje BKIIOYEHUs npudopa B ceTb. BTopoit anement
BBOJIUTCS B paOOTY MPHU MOMOIIM MPOCTOro BhIKItoUaTens. [[poBeputs v 3aMEHUTh
TaKOU BBIKJIIOYATENb HE COCTaBUT 0co0oro Tpyaa. Eciu npoBepka moKaxkeT, 4yTo
OH UCIIPABEH, TO TOT/Aa BO3MOKHO HE UCIIPABEH HAIPEBATEIbHBIN AJIEMEHT.
HarpeBaTe/ibHbIi 3JIEeMEHT He HArpeBaeTcs
1. TepmoperyaiTop yCTAHOBJIEH HA MUHUMYM TeMIIePaTyphbl.
2. Cpa6orana 3ammura ot neperpena. /{5 npoBepKu MOJ0XKAUTE, TOKA TPUOOP
HE OCTBIHET. OH JOJKEH MTOTOM CaAMOCTOATENBHO BKItOUHTCS. HEekoTophie TepMo-
MPEAOXPAHUTENIN HYKHO BKIIIOYATh B PYUYHYIO. DTO JOJKHO OBITH OMKUCAHO B CEp-
BHCHOW KHUKKE 000TpeBaTeIs.
3ammTa MOXKeT TakKe cpaboTaTh MO TOW MPUUYUHE, YTO 3a0JIOKUPOBAHBI KOHBEK-
[IMOHHBIE OTBEPCTHUSI 000rpeBaTelisi NIOCTOPOHHUM MPEAMETOM (K MPUMEPY MBUIBIO,
MyXOM H T.JI.).
3. HeucnpaBeH HarpeBaTe/JIbHbIN 3JI€MEHT.
JJist IpOBEPKHU UCIIPABHOCTHU HArpeBaTEIBLHOTO AJIEMEHTA 000TrpeBaTesisi pazoepure
€ro, CHUMUTE 3alUTHYIO PEIIETKY, 3aKpbIBAIOIYI0 HarpeBareib. OcinadbTe Kpe-
MIEKHBIE TAMKH C ABYX KOHIIOB CTEPKHEBBIX HArPEBATEJBHBIX JJIEMEHTOB U BbITA-
IIMTE UX U3 Aepxaresen. [lonoxure HarpeBaTeIbHbIN JIEMEHT Ha CTOJ U IPUIIO-
JKUTE IIYIIBI TECTEPA K KOHTAKTaM 3JIEMEHTa. ECiin MynbTUMETp HE MOKa3bIBAET
HaJIM4YHE LIENH, TO HATPEBATEb HETOIHBIM U HY>KHO CTaBUTh UCITpaBHbIN. Harpe-
BaTeJIbHBIC AJIEMEHTHI JPYTUX TUIIOB 000TpeBaTesiel NpOBEPSIIOTCS AHATOTUYHBIM
CIIOCOOOM.
4. I1110X0#i KOHTAKT.
Paz6epute kopmyc o0orpeBaTessi ¥ BHUMATEIbHO OCMOTPUTE BCE KOHTAKTHBIE CO-
eauHeHus. Eciii UMeroTcsl KOHTaKThl TOCUHEBIINE OT MEPErpeBa, TO 00s13aTeNbHO
VX 3AMEHHUTE WJIU MOITSIHUTE.
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MoryT uMeTh MECTO CIIOMaHHbIE HAKOHEUHUKH. Bce 3TO 4acTo mMpOUCXOAUT B pe-
3yJbTaTe HEOPEKHOTO OTHOIICHUSI K OBITOBOMY HpUOODY.

OoborpeBareJb rpeer, HO HET MMOTOKA BO3AyXa
DTa HEUCIPABHOCTh OTHOCUTCS K BEHTWJIATOPHBIM U KOHBEKIIMOHHBIM 000TpeBa-
TEJISAM.
1. BenTWiIAATOPHBIE OTBEPCTHSA 320 10KMPOBAHBI.
Y 10CTOBEPHTECH, UTO HET HUYETO HA MYTU BBIXOJIa HATPETOrO BO3AYyXa U3 KOopmyca
oborpeBatensi. 9TO MOXKET OBITh MbUIb, MMyX U T.1.
2. He Bpamaercst BeHTUJISITOP.
DTO MOXET ObITh BBI3BAHO TE€M, UTO JIOMIACTHOE KOJIECO BPAIIAETCSI MEIJIEHHO WIIH
YTO-TO €EMY MelIaeT Bpaiarbes. [ mpoBepKU OTKIIOYUTE 000TpeBaTelib OT CETH,
paz0bepute ero KOpnyc ¥ CHUMUTE KPBUILYATKY C OCU 3JIEKTPOABUTATENS. Y TaTuTe
BCIO HAKOMUBIIYIOCS MbLUIb, TPsI3b U3 00JIACTH MOIITUITHUAKA 3JIEKTPOIBUTATENS.
PexoMenayto cpa3y cMa3aTh NOAIIMITHUK MACJIOM, ITIOKAa CHATA KPbUIbYaTKa. JDTO
MPOJJIUT CPOK CYKObI moAmUnHNKa. CMaXXbTe U APYroM MOJUIUITHUK IEKTPO-
JIBUTATEJIS.
3. HeucnpaseH 3J1eKTPOABUTIaTe/Ib.
IIpoBepbTE ANEKTPOABUTATEND HA UCITPABHOCTD. [{J11 3TOr0 MpOBEPHTE MYJIbTHU-
METPOM DJIEKTPUUYECKOE COMPOTUBIIEHUE er0 0OMOTKHU. Eciim 0OMOTKM HE 3BOHSIT-
Csl, 3HAYUT OH UMEET OOpPhIB 0OMOTOK U TpeOyeTcs ero 3aMeHa Uiy MepeMOTKA.
4. I1110X0H 3JIEKTPUYECKHMH KOHTAKT B LEMHU YJICKTPOABUIATEJIA.
5. HeucnpaBeH BBIKJIKOYATEb.

OoborpeBaresb He padoTaeTr coBceM
1. Her 3siekTtponuranus. [IpoBepbTe BOJIBbTMETPOM HAIMYKME HANPSIKEHUS B PO-
3eTKe ceTU. BO3MOKHO Ha NIUTKE OTKIIFOYMJICS 3AIIUTHBIA aBTOMAT WJIN MEPETope-
JU TPOOKHU.
2. O6orpeBareJib He BKJIKYEH B po3eTKy. [I[poBephrTe, XOpOIIO 11 BCTaBJICHA
BUJIKA B PO3ETKY U BOOOIIIE BCTaBJIEHA JI OHA.
3. IleperopeJ npegoxpaHuTeb B BUiIKe. Eciu Buiika cHaOXeHa MIaBKUM
npeoXpaHuTeNeM, pa3doepure ee U MpPOBEPhTE TECTEPOM MPETOXPAHUTEb.
4. HempaBu/ibHO MO/ICOEINHEHA BUJIKA.
5. O0pbIB B HLIHYpe NUTAHUSA.
6. HeucnipaBHbI HarpeBaTeJlbHbIE 3JIEMEHTBI.
7. HeucnpaBeH BBIKJIKYATENb.
8. Heucnpasen tepmoperyasitop. CM. IpoOBEPKY BBILIE.
9. Cpa0oraJia 3al1uTa OT meperpesa.
10. I1;10X0# KOHTAKT B 3JIEKTPOMOHTAKe 000rpeBarTeJis.
IHlym npu padoTre BEeHTWISTOPHOI0 000rpeBaTeIsi
1. Cxonuiach NbUIb U MyX B BEHTWIATOPe. OUUCTUTE BEHTWISITOP OT 3arpsi3He-
HUSL.
2. IlommuMmHMKY 3JIEKTPOJABUTaTe/IA He cMa3aHbl. Pa3zoepure o0orpeBarensb,
CMa)KbT€ BCE MOAMIUITHUKHA HEOOIBIIUM KOJIMUeCTBOM Macia. Ecinu npu 3ToM mym
HE MPONajaeT, 3HAYUT MOAIIUITHUKY TPEOYIOT 3aMEHBI.
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IIpaBuiia 6e30MaCHOM IKCIIYaTALMU 3JIEKTPOoOOrpeBareieii:

1. He ucnonb3yiiTe KOMHaTHbIE 000TpEeBATENU JJIsl CYIIKU UK TPOBETPUBAHUS
oaexasl. Hu B koeM cilyyae He 3aropaskuBaiite BeHTUWISIHMOHHbIC OTBEPCTHS.

2. He orpannumnBaiite 1OCTYN BO3AyXa K BEHTWJIATOPHBIM HJIM KOHBEKIIHOHHBIM
oborpeBaTesaM.

3. He craBbTe 0OorpeBaTenu caumkom 0yn3Kko k Mmedenu. He nomyckaiite, 4ToObI
3aHABECKHU MOIJIM CIIYYailHO 3aKPBITh BEHTHJISIHUOHHBIE OTBEPCTHS.

4. Tlepen BKIIOYEHUEM BHIIKU B PO3ETKY YOEIUTECH, UTO BCE PEIICTKH, KPBIIIKU U
MAHEJIN HAa CBOMX MECTAX U B XOPOILIEM COCTOSHUMU.

5. Hu B KoeM ciiydae He OCTaBJIATEe BKJIKYEHHbIN 000rpeBareib 0e3 NPpUCMOT-
pa, eclii I€TH MOTYT UMETh K HEMY JOCTYI WU MOXKUJIBIE JIOIN MOTYT YIIACTh HA
HETO.

6. PerynspHo npoBepsiiTe cocTosiHME MHYpa. He momyckalte ero nomnagaHus Ha
3aIIUTHYIO PEIIETKY JIEKTPOKAMUHA WIM HA BEHTWIATOPHBIE OTBEPCTUS KOHBEK-
IIMOHHOTO U BEHTWJISITOPHOT'O 000rpeBaTes.

7. Ecnu y Baiiero o0orpeBaTess IIHYp XPaHUTCA B KOMIIAKTHOM COCTOSIHUU, Tepe]T
BKJIIOYEHHUEM HE 3a0yAbTE MOJIHOCTHIO PA3MOTATh €TO.

8. Hu B K0eM ciiydae He moJIb3yHTeCh IEPEHOCHBIMH 000TrpeBaTe/JIAMU B BAHHBIX
WIH IylIEeBbIX KOMHATAX.

9. He nonb3yiTech NepeHOCHBIMUA 00OTpEBATEISIMUA BHE TOMEIICHUH.

10.Ilepen uncTKOM MM MPOBEPKOI HEUCITPABHOCTEHN 0053aTEILHO BEIHBTE BUIIKY
o0orpeBaTensi U3 pO3ETKHU.

11.IloMHUTE, YTO HArPEBATENBHBIE AJIEMEHTBI KAKOK-TO MEPUO] OCTAKOTCA TOPAIUMU
MOCJIe BBIKIIIOUEHHS puodopa. JlaiiTe UM 10CTaTOYHO BPEMEHU, MPEKIE YEM IPU-
CTyHaTh K YACTKE WM OOCTY>KMBAHUIO MIPUOOPA.

12.Y6enurech B MpaBUJILHOCTH MOJICOSIUHEHUS] BUJIKU U COOTBETCTBUM HOMHUHAIA
MPEOXPAHUTEIIA.

13.Tlocne peMoHTa Ui TeX00CIyKUBAHUSI BaXKHO BEPHYTh BCE AETAIM U IIPOBOJIA B
UX nepBOHavYaibHOe nojioxkeHue. [Ipu pazdopke moMeThTe MOJIOKEHUE KAXKIOU
JETalIH.

14.Ecnu npubop umeeT 3a3eMiieHre, HEOOX0IUMO €r0 MPOBEPUTH C MTOMOIIIBIO TECTe-
pa. MHoOrue BEeHTUIIATOPHBIE 000rpeBaTeIM UMEIOT ABOIHYI0 n3oisuuio. [Ipu co-
MHEHUAX MPOKOHCYJIBTUPYUTECH B CEPBHUCE.

15.1lepen B0O30OHOBIEHUEM IKCIUTyaTaIlUU TPOBEPHTE MPUOOP: BCTABHTE €TI0 BUIKY B
uensb, 3amunieHuyio| Y30, a 3atem Britounte. Eciu Y30 cpabotaer, A npoBep-
KU npubopa oOpaTUTeCh K CIECHHAIIUCTY.

Ilopaook pabomul
3ananme 1.
5. Tlon nabnrogeHueM mpemnojaaBaTessi pa3o0paTh NEKTPUUYECKYIO IUIUTKY U MpOBe-
CTU IUArHOCTUKY €€ COCTOSIHHUS.
6. IlpoBecTu c mOMOIIIBIO TECTEPA MPOBEPKY UCHPABHOCTH IIIHYPA, BBIKIIOYATES
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7. CobOpath MIUTKY U MOJ HAOIIOJACHUEM IPEenoaaBaTesl MPOBEPUTH €€ HYHKIIMOHU-
POBAHUE MO/ HAMIPSXKEHUEM.
8. OdopMuThs OTYET O TIPOICTaHHON padoTe

3ananue 2
OnucaTth NOPAIOK YCTPAHEHUSI HEUCITPABHOCTEW CTUPATbHOW MAllIuHBbI:
— JlBuratenb He paboTaeT
— Ilocne BkIIIOUEHUS] CTUPAIBLHON MAalllMHBI JBUTATENb TYJIUT, HO HE BpallaeTr Oapa-
OaH.
— bapaban He Bpalmaetcs, XoTs ABUTATENIb padOTaeT.
— JlBuratens 6apabana BpamiaeTcs TOIbKO B OJJHY CTOPOHY (0€3 peBepCUpOBaHUS)
— JlBurarens BO BpeMs CTUPKHU BpaIaeTcs TOJIHKO Ha MOBBIIICHHBIX WM TOJBKO Ha
MOHUKEHHBIX 000POTAX UIH OTCYTCTBYET OTKUM.

3aganmue 3
Onucarb NOPAJIOK YCTPAHEHHS] HEUCIIPABHOCTEN BEHTUIIATOPHOTO 00OTrpeBaTeis
— HE BpalaeTcs BEHTUWISATOP
— HE€ HCIPaBEH TEPMOPETYIISTOP
3aganue 4
— Onwucarpe NOpSIAOK YCTPAHEHUSI HEUCIIPABHOCTU. B MUKpPOBOJIHOBOU I€UM HE Bpa-
aeTcs NoAN0H

3aganue 4
— OTBICKaTh M YCTPAHUTHh HEUCIIPABHOCTH OBITOBBIX MPUOOPOB (110 BEIOOPY)
— 3aganue 5
— Ilo mpuBeneHHOMY HUXE PUCYHKY OINKCAaTh Ha3BaHWE U Ha3HAUCHUE JeTaen
PaauaIMOHHOT0 JIEKTPOOOOTpeBaTENs

3aganue 6
— Ilo mpuBeneHHOMY HUXKE PUCYHKY OINKCAaTh Ha3BaHWE U HA3HAYCHUE JeTajen
KOHBEKIIMOHHOTO 3JIEKTpooOOrpeBaTes

41



iy i
ﬂ(j 4{%{%/1//1f/t/fiff/t/f{/tifﬁW%ﬂ% 1

L

KOHTPOJIBHBIE BOIIPOCHI:
1. Kakue HencrnpaBHOCTH JIEKTPOIUIUT BaM W3BECTHBI?
2. Kakune HencnpaBHOCTH MUKPOBOJIHOBBIX II€YEH BaM HU3BECTHBI?

3. Ilepeuncnure TUIIMYHBIE HEUCIIPABHOCTH KOMHATHBIX 000rpeBaTenei.

42



YPOK IPOU3BOACTBEHHOI'O OBYYEHUSA
Tema 02.3.1 PeMOHT U TeXHHYECKOE 00CIyKMBAHUE YJICKTPOAPeJIH,
3JIEKTPOJI003MKA, JIeKTPOPYOaHKa

Ileab 3aHATHSA: TTOTYYUTH TPAKTUICCKUN HABBIK B OTHICKAHUU U YCTPaHE-
HUU HEUCHPABHOCTEHN AIEKTPOAPEIIH, SIEKTPOI003UKA, IEKTpOpyOaHKa.

Oobecneuenne: KoMIIEKT y4eOHBIX JIIEKTpPOApENEH, 3JIEKTPOIOO3UKOB,
AIEKTPOPYOAHKOB; OMMETPBI, HAOOPHI HHCTPYMEHTOB, COSAMHUTEIBHBIC TTPOBOIA
C HAKOHEYHUKAMU
KBanudukanuonnbie TpedoOBaHUA
CTy/IeHThI J10J1KHbI
3HATh:
— BO3MOKHbBIE HEUCTIPABHOCTH AJIEKTPOJIOO3UKA, SIEKTPOPYOaHKa;
— MAapKHu 3JeKTpoa003uKa, 3JeKTpopyOaHKa

YMETh:
— OTBICKMBATh HEUCIIPABHOCTHU 3JIEKTPOTI003UKa, IIEKTPOPYyOAHKa;
— YCTpaHSTh HEUCIPABHOCTH 3JIEKTPOJIOO3UKA, SIEKTPOpyOaHKa.

Memoouueckue pexomenoayuu
DnekTpuueckas ApeNib SBISIETCS OJHUM M3 CaMbIX PaclpOCTPAaHEHHBIX HUHCTPY-

MEHTOB
PeAYKTOP

neper-Jk CEenIle H e~ Iap

nDepe K-Sk PeXyKTOPA

pesepc

perynarop oSopoTon

Cxema yCTpoMCTBa JIEKTPOIPEIIH.

Koncmpykmuegnuvie ocobennocmu openu
JIrobas 2neKTpoApenb COCTOMT M3 KOpIyca, B KOTOPOM pa3MELIeHa 3JIEK-
TpUYECKass 1 MEXaHWYeCKas 4acTh, U MAaTPOHA, B KOTOPOM KPEMHUTCS CBEPJIO, HA
IJIABHOM BaJly JIPEJIH.
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DneKkTpuuecKas 4acTb OOBIYHO COACPIKUT:
ANEKTPOABUTATEND;

KOHTaKTHBIE IIETKU, 3aKPETUICHHBIE B IIETKOIepKaTENE;
IIyCKOBYIO KHOIIKY (BBIKJIIOUYATEb);

perynsaTop oOOpOTOB JIBUTATEIIS;

YCTPOMCTBO pEBEPCA;

ITyCKOBOM KOHAEHCATOP;

mHyp (kabelnb) NUTaHUS.

B cBoro ouepenn, nByxda3Hblil 3JIEKTPOABUTATENh MEPEMEHHOTO TOKa CO-
CTOUT U3 CTaTOpa U PoTOpa (SIKOPs) C KOJIEKTOPOM.

MexaHnueckasi 4acTh BKIIIOYAET PEAYKTOP M CUCTEMY MOAIIMIHUKOB. Pe-
IYKTOP MepenaeT BpalleHUE AIEKTPOABUTATENsl HA Bajl JAPENIU, YMEHbIIAas CKO-
pocTh Bpaiienus. boyee cioxxHas MeXaHUYECKasi 4acThb B yJapHOU npenu (nmepdo-
patop). Penykrop nepdoparopa obecrieyuBaeT yaapHO-IOCTyNAaTeIbHOE U Bpallia-
TeJIbHOE JBIKEHHE cBepay (O0ypy). B ero KOHCTpyKIMIO, MOMUMO IIECTEPEHKH,
BXOJSIT NOPUIHU (yAapHBINA U JIETAIONINIT), TapaH U OOEK.

Buowt neucnpagnocmeii ynekmpuueckoil u MexaHuuecKoil yacmu openu

HeuncnpaBHOCTh 3JIEKTPUYECKONW YaCTHU MPOSIBISETCS B BUAE OTCYTCTBHS
BpallleHUsI ABUTATENs, T.€. KOTJa HET HUKAKUX MPU3HAKOB BKJIIOUCHHMS JBUTATEIS
(rynenue, BuOpanus u T.4.). Eciu ynapHas apenb He BKIIOYAETCS, a MaTPOH JIETKO
MIPOBOPAUUBAETCA PYKOM, TO MOKHO CMEJI0 TOBOPUTH O HEUCHPABHOCTHU AJIEKTPU-
yeckoi yactu. To e caMoe MOXKHO YTBEpKJaTh, €CJIM OTCYTCTBYET PEryJIHpPOBKa
CKOpPOCTH WM peBepc BpaieHus. OO0 0KuaeMoill HEHCIPABHOCTU B AJIEKTpUYE-
CKOW 4acTH FOBOPUT UCKpPEHUE IpH padote jipenu. Bpemennsie nepedou B padbote
IpeJid, MOCTOPOHHUH IIIyM TOXE MOT'YT YKa3bIBaTh Ha JIEKTPUUYECKYIO IIEMb.

Haubonee yacTo HEMCHPABHOCTH B AJEKTPUUECKON 4acTU OOBSCHSETCS H3-
HOCOM KOHTAaKTHBIX IIeTOK. Ecian onu ctoummck Ha 40%, To MOXKET HAOII01aThC
ucKkpeHue u coou B pabore. [Ipu GosbiieM U3HOCE MIETOK AJIEKTPOABUTATEb MPO-
cTto He Bkitouaercs. [lopsmok ompeielieHHs BUHOBHUKA HEUCIIPABHOCTH B DJIEK-
TPUYECKON YaCTH PEKOMEHIYETCSl CIeayIomuil (Mo Mepe aoctynHocTu). Baauane
TECTEPOM OMPENEINAETCs 1IeJIOCTHOCTh IIHYpa (kabesnst). 3aTeM mpoBepsieTcs pado-
Ta MyCKOBOM KHOMKH (BBIKIIOUYATENS) U IETOCTHOCTh MMYCKOBOT'O KOHAEHCATOPA.

SIBHBIM TPU3HAKOM HEUCIPABHOCTH B MEXAHUYECKOW YacTH SBISETCS 3a-
KJIIMHUBAHUE Bajia Jpenu. Eciu maTpoH He yaaeTrcs NpOKpy4yuBaTh PyKOH, a Mpu
ATOM CJIBIIIHO TYJICHUE 3JIEKTPOJIBUTATENS MPU BKIIOUCHUH, TO PUYKUHA KPOETCS B
MOJIOMKE peayKTOpa Wi noamunHuka. Hanbonee yacToil npuunHOM HEUCITPABHO-
CTU B MEXaHUYECKOM YaCTU CTAHOBUTCS Pa3pYILIECHHE OMOPHBIX MOAIIMITHUKOB.

[Tonomka peaykTopa MOXKET MPOSBUTHCA U B ClIydae, KOrja MaTPOH MPOBO-
padyuBaeTcsl pyKou U 3JEKTpOABUTATENh PA0OTAET, a BpallleHUE Ha TJIABHBIN Bajl HE
nepeaaeTcs.

HeucnpaBHOCTh B MeXaHMYECKOH YaCTH MOXKeT BbI3BATH NepPUOAHYE-
ckHe cOou B padoTe (BpeMeHHYI0 OCTAHOBKY) JIpPeJiu, ry/ieHue, CKpe:xXeT U He-
JOCTATOYHYI0 CKOPOCTh BpamieHusi Baja. B nepdopaTopax HeMCnpaBHOCTH B
MEXaHWYECKOM YacTh MOKET yOpaTh yAapHOE JIBHKEHUE Oypa.
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HakoHern, HeHMCIpaBHOCTb MOKET MPOSIBUTHCS B MATPOHE Apenu. Tak, MOryT
BO3HHMKHYTh CJIO)KHOCTH B CHSTHHM CBEpiia, KOTJa KyJauyKd HE pa3BOIATCSA H3-3a
MOJIOMKH B 3alleIVIEHUH BHYTPH MaTpoHa. MHoraa HencnpaBHOCTH MPOSBIISIETCS B
BUJIE NMPOKPYUYMBAHUS NATPOHA OTHOCHUTEIBHO Bajia apenu. B sTom ciydae Heuc-
MIPaBHOCTh BO3HUKJIA B 30HE KPEIJICHUS [TATPOHA Ha Bally.

BepHyThes K OIIaBICHUIO

Pemonm Openu: 3amena KOHMAKMHBIX U{EMOK
OpHOW M3 caMbIX PACIPOCTPAHEHHBIX MPUYMH HEUCIIPABHOCTHU SIBISETCS H3HOC
WIM MOATOPAHME KOHTAKTHBIX IIETOK. IlepBbple MpU3HaKU M3HOCA MIETOK MPOSIBIS-
I0TCS B BHJIE€ UCKPEHHSI B 30HE KOHTAKTA LIETOK C SIKOPEM JIEKTPOJBUTATEINS U HE-
O0onbpIIMMU cOOAMU B pabOTE APEIU MPU NOBBIIICHUN HATPY3KH.

PacnonokeHne KOHTAKTHBIX IIETOK BHYTPH JPEIH.

VY MHOrux Mojeneu apenu JOCTYyH K IIETKaM YIMpOIIEH, U CMEHa HX He
MPEACTABISAET CI0KHOCTH, & HEKOTOPBIE JIpeiu TpeOyroT pa300pKu Kopiiyca U u3-
BIIeueHUs 1ieTkojepxkarens. [leTku HeoOX0qUMO MEHATH Ha HOBBIE, PaBHBIE MO
pa3Mepy BBILIEIIIUM U3 CTPOS IETKAM.

OHM JOJKHBI TUIOTHO 3aKPENUTHCA B IIETKOJEpIKATENE. DNEKTPUUYECKUUN
KOHTAKT MOJABOASIIIETO MPOBOAA HEOOXOUMO XOPOIIO 3aTAHYTh. KOHTAKT 1IETKHU €
KOJUJIEKTOPOM SIKOPSI JOJI’KEH ObITh HaJekHbIM. Heo0xo1uMo mpoBEpUTH JIeCTBUE
MPY>KUHBI.

Heucnpasnocmbs 3n1ekmpoosuzamens

Brixon u3 cTpos EKTpOABUTATENS] — BTOpPAsi 110 YUCIECHHOCTH MPUYUHA HE-
UCIIPABHOCTH JApPENU. ITO OOBSCHSIETCS MOBPEKICHHEM OOMOTKH CTaTopa WU
axopsi. Takue MOBpeKIEHUSI BO3ZHUKAIOT M3-3a 3aBOJICKOTO JedeKTa B 0OMOTKax
WM HENpPaBUJIBLHOM JKCIUTyaTallud Jpenu (JyIuTenbHas paboTa 0e3 MepepbIBOB,
Harpy3ka CBepX JAOMYCTHUMOW MpH 3aKIMHUBAHUM cBepiia u T.1.). Kak mpasuio,
ANEKTPUYECKUI TpoOOH OOMOTKH JIETKO OMNpEEsieTcs] BU3YaJIbHO WIIM 10 Xapak-
TepHOMY 3amnaxy rapu. Eciu BUIUMBIX MPOSBICHUN HET, TO OOMOTKHU JBUTaTels
CleyeT MPOBEPUTh TECTEPOM, OMMETPOM M METOMMETPOM IO BEIUYMHE COMPO-
TUBJICHUS. BO3MOXKHO Hanuuue TpexX BUIOB MOBPEKIEHUS MPOBOJA — KOPOTKOE
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3aMbIKaHHE MEXIY BUTKaMH, MPOOOM BUTKA Ha KOPIYC WU OOpBIB mpoBoja. Pe-
MOHT CTaTOpa WJIH SIKOPSI CAMOCTOSITEILHO HE MTPOBOJAUTCS.

J1Jist 3aMEeHBbI 2JIEMEHTOB 3JIEKTPOJBUraTeNsl pa30upaeTcsi KOpIyc Apenu, OT-
COCIMHSIOTCS KOHTAKTHBIE IIETKH U MOABOJSIINE MPOBOAA, U U3BIEKAETCS DJICK-
TPOJABUTATENh BMECTE C ONOPHBIMU MOAIIUITHUKAMMU.

[Tpu HE0OXOAUMOCTH HAJI0 OTBECTH MPUBOAHYIO IIeCTEpHIO. OTCOEIUHSIETCS
HEUCTIPABHBIN AJIEMEHT SJEKTPOJBUTATENS U 3aMEHSETCS HOBBIM WJIM yCTaHABIIU-
BaeTCs MPEKHUHN MOCJIe peMOHTa (MEPEeMOTKH) y MPo(heCcCHOHAIOB.

Ilposepka 3nemenmoes 3neKmpudecKoil uacmu
BrikntouaTens (myckoBasi KHOMKA) M PETYISTOP CKOPOCTH BpaIllEHHs] B JIpEu
0OBIYHO COBMEIIEHBI. PerynupoBanue CKOPOCTH MPOU3BOJUTCS MyTEM Ha)XaTus Ha
KHOIIKY C pa3HbIM ycuiueMm. BHayane cieayeT MpoBEepUTh HaIUYHUE HAMPSHKEHUS
Ha BXOJHOM W BBIXOJHOW KJIIEMME KHONKHM. EciiM CUTHanm OTCYTCTBYET, TO HAAO
CHSITh aKKYpPaTHO KOPIYC KHOMKU U OCMOTPETh BCE KOHTAKTHI.

[TpuunHOM HEBO3MOXKHOCTH 3aIyCKa ANEKTPOABUTATENSI MOKET CTATh BBIXO/
U3 CTPOS MyCKOBOI0 KOHJeHcaTopa. OObIYHO HEpaboyee COCTOSIHUE KOHIEHCaTopa
3aMEeTHO o U3MEHEeHUIO 1BeTa. Ho Haie:xHee U3BMEPUTH €ro eMKOCTb U CPABHUTH C
HOMUHAJIOM.

[IpoBepka 3JIEeKTPUYECKON YaCTH HAUYMHAETCS C OMPEACNICHHS 11eIOCTHOCTHU
mHypa (kabess) MUTaHus ¢ MOMOIIBIO TECTEPA WIIK OMMETPA.

N3mepsieTcs cOpOTUBIICHHE MEXAY KOHTAKTaMU BUJIKH (OMpeIeNIeHUE 3aMbIKaHUs
MIPOBOJIOB) U COMPOTUBIICHUE KAXKIOM JKUIIBI.

Heucnpasnocmu pedykmopa uiu nampona

3akJIMHUBaHUE MAaTPOHA WM HAJMYUE CKPEKETA CBUACTEIBCTBYET O BBIXOJIE
U3 CTPOSl peAYKTOpa Wiv NoAmMUnHUKOB. [Ipexae Bcero, cieayet pazoOpaTh Kop-
MyC JIpe U OCMOTPETh COCTOSIHUE LIECTEPEHOK B peaykrTope. M3HOC HUIMIOB
KPEIUICHUS WIN pa3pylICHHbIE 3y0Obs IIECTEPEHOK CBUAECTEILCTBYIOT O BBIXO/JIE JIE-
Tanu u3 cTpos. Takyro 1mecTepHio HeoOxoauMo 3ameHuTh. [llectepun ocmatpuBa-
IOT IO BCEU OKPY>KHOCTH, IUIABHO ITOBOPAYMBAs BaJlbl PYKOM.

[loamMnmHUKY TPOBEPSIOT, MOBOpaunBasi B HUX Bail. [Ipu Tyrom xozae Baina
cjelyeT HayaTh CO CMa3Ku MOJIIMIHUKOB. Eciiu 3TO HE moMoraer, To OHU CHUMa-
IOTCSI C OCH MPHU TOMOIIM CHEHUAHOIO ChEMHHKA. PykamMu mpoKpyduBaeTcs
oOoliMa mojmunHuka. Eciau nBukeHue 3aTpyIHEHO WIIU CIBIIIHBI TOCTOPOHHHE
3BYKH, TO HOJIUIUITHUK CIEYET 3aMEHUTb.

Inexmpopybanku

PyGaHok — 3TO TOT CTpPOUTENbHBIM MHCTPYMEHT, KOTOPBIA NOIKEH OBITh
TSOKENBIM: CIMIIKOM JIETKUE OOBIYHO CTPYTaloT, OCTaBIISIS «CTyMEeHbKU». [loaToMy
HE00XO0MMO 00paTUTh BHUMAaHUE HA BEC CTAHUHHBI.
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Py6anku, 4étko nenstcs Ha npoeCCHOHAIbHYI0 U OBITOBYIO KaTErOpHH.
[Iporie Bcero oTanM4aTh OJAHO OT APYTOro MO YPOBHIO MOIIHOCTH: JUIS MPOQeCcCcHo-
HanpHX oHa Bbimie 700 BT, ObITOBOI 3nekTpopyOaHOK paboTaeT B AUAna3oHe OT
400 Bt u no storo npenena. Kpome Toro, 1 MoJenen, paCCUMTAaHHBIX HA OMBIT-
HOTO CTICIIMATIUCTa-CTPOUTEISI, XapaKTEPHBI Ba Je3BHs. BrITOBbIE pyOaHKU 00bIU-
HO MMEIOT OJIHO JIE3BUE, HO U CPEIU HUX CTOUT BBLACIUTH MHCTPYMEHTHI (PUPMBI
Bosh, y KOTOpBIX 3a CUET yHUKAIBHON CUCTEMBbI OalaHCUPOBKU OapabaHa Jie3BUE
HE HYXHO PeryJIupoBarth.

Pabora ¢ pyOaHkOM mojapa3ymMeBaeT HCIOJb30BAHHE CTPOUTENBHBIX MEPUYATOK U
OYKOB.

Inexkmponod3uxu

[TpodeccronanpHbie 3JEKTPOJ0O3UKH BBIACIAIOTCS 1O OOJBIIOMY DAY
napameTpoB. JIuTas cTaHMHA JellaeT WHCTPYMEHT JoJroBeuHee. PerynupoBka
000pOTOB MO3BOJIAET JaTh «MATKUN XO/A» B Hadyalle U B KOHLE PACIMIIA, OCTABIIAS
0oJsiee akKypaTHbIN ciaea. MasTHUKOBBIM X0/ MOJIOTHA MUJIbI, KOTOPBIN 3aITyCKarOT
pu paboTe ¢ MIATKMMU MaTepualaMH (HampuMep, C COCHOBOM JOCKOM), Aa€T mo-
JIOTHY HEKOTOPBIA CBOOOJHBINA X0, B PE3yJIbTaT€ OHO BO3BPATHBIMH JABUKEHUSIMU
emi€ OoJbIlIe «BIPHI3a€TCs B MOBEPXHOCTD.

Taxxe y mpodeccHoHaTbHBIX 3JEKTPOIOO3UKOB TOPa3/I0 BBIIIE KaueCTBO
IeTajieil MEXaHU3Ma.

beiTOBBIE TOO3MKH, KaK MPaBUIIO, YACTHYHO KONMUPYIOT (PYHKLHMOHANI IpO-
(eccuoHaIBHBIX MOJIENEH, HO MO YJCIHIEBIEHHOW TEXHOJIIOTMM — a 3HAYUT, MEHEe
Hag&xHbl. KpoMe TOro, He Tak XOpOILO IMOCTABJIEH U CEPBUC: 3aMEHa 0CO00 U3HA-
IIMBAaEMBbIX 3al4acTeid y ObITOBOrO BapHaHTa MOKET BbI3BaTh 3aTPYIHEHUS.
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Lumoxk ona omeoda cmpysicku y anekmponoozuxa Hitachi

JIro0o¥ coBpeMeHHBIN J003WK HMEET IIUTOK JJIs 3alluThl OT pa3dpoca
cTpykku. Kpome TOro, HEKOTOpbIE MOJIETU 3JEKTPOI0O3UKOB CHAOXKAKOTCS Jiasze-
POM 1Sl YBEJIMYEHHS TOYHOCTH ¥ OTBOJAIIEN CTPYIKKY TPYOKOM «IIOM IBLIECOCH.

Inekmponobzux Bosh c nazepom

OCHOBHOU XapaKTEPUCTUKOM, HA OCHOBE KOTOPOH OCYIIECTBISAETCS BHIOOP
000 MO3UIUU AJECKTPOUHCTPYMEHTA, SIBIISIETCS €r0 MOIIHOCTh. JTOT MapaMeTp
SBJISIETCSL OJTHAM U3 T€X KPUTEPUEB, MO0 KOTOPOMY 3JIEKTPOIOO3UKU YCIOBHO JIEISAT
Ha JiBa Kjacca — ObITOBOM U MPOQeCcCHOHATbHbIN.

1. Bwimoeou knacc;
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briTOBBIE TOO3UKH UMEIOT HEOOIBITYI0 MOITHOCTh, AHANa30H KOTOPOM, JJis
ATOTO KJlacca, MOXKHO BeIpa3uTh nudpamu — 350-750 Bt. UucTtpymenTt, obnanato-
U T0100HBIM 3HAYEHUEM MOUTHOCTH, UJEATBHO OAOMUIET IS HYK]T oM.
Baowcno: B coomsemcmeuu ¢ neoghuyuanbHbiM npaguiom, 31eKmponoo3ux ovlmo-
8020 niama He 0oJicen pabomams 6onee wem 20 yacoe 6 mecsay, umoobwvl He nome-
pams pabomocnocoOHOCMb paHblle CPOKA, YKA3AHHO20 68 MEXHUYECKOM NAChop-
me.

JloO3uK OBITOBOrO IJIaHA HE PEKOMEHIYETCS MCIOJb30BATh B PEXKHUME IO-
BBIIIEHHOW aKTUBHOCTH. {711 3TOr0 ecTh NpoeCcCHOHANBHBIN Kilacc, 00J1aJatomuii
YBEJIMYCHHBIM PECYPCOM.

Ilpogheccuonansnuiit knacc.

B sToM ciyuae 3HaueHMEe MOIIHOCTH HauuHatoTca ¢ uudp 650-750 Bt. C
YBEJIMYCHUEM MOIIHOCTH TIOBBIMIASTCS U PECYpPC M3AEIHS, MO3BOJISIONINNA BBIEP-
JKaTh €KETHEBHYI0 MHOTOYACOBYIO SKCILTyaTaIHIO.

[Iporiecc nmuneHusi COBEPIIACTCS 3a CUET TOTO, YTO paboyee MOJIOTHO AJEK-
TpPOJI0O3MKa COBEPIIACT BO3BPATHO-TIOCTYIATEIHHBIC IBUKEHUS B CTPOTO BEPTHU-
KaJIbHOM TIJIOCKOCTH.

[Tomoxenre MassTHUKOBOT'O X0J1a J0OABIISICT MUJIKE JIOO3UKA CTEIEHh CBOOO-
IBI ¥ JJA€T BO3MOXXHOCTh TTIOMHMO BEPTHUKAIBHOTO MEPEMEIICHHSI COBEPIIATh JIBU-
JKE€HUE BIEpe-Ha3aJl ¢ HeOObIIoW aMIuIuTy10i. Kak nmpaBuio, eciii ”HCTPYMEHT
OCHAIIIEH TaKOW BO3MOXXHOCTBIO XOJ1a MUJIKU, CIICIUATBHBIN PETYIATOP CIIOCOOCH
BBICTABJIATh PA3IMYHBIC TIOJIOKCHHSI MASITHUKOBOTO X0J1a, OTIUYAIOIINECS IPYT OT
JpyTa BEITMYNHON aMIUTATY/IBI.

OuU3NYECKN BEIMUNHY aMIUTUTY/IbI TTWIKH PETYIUPYET CIEIUATBHBIA POJIHK,
KOTOPBIH OJJHOBPEMEHHO SIBJISICTCS HAIpaBIISIONMIEH 11 padodero mojoTHa. Korma
GyHKIHS MasTHUKOBOTO XOJ1a OTKITIOUEHA — POJIUK HemoABMkeH. [lepexmouns pe-
TYJISTOP B TIOJIO)KEHHE MAaSTHUKOBOTO XOJa, OMEPATOp JAeT BO3MOKHOCTh POJIHUKY
COBEpIATh ABMKEHUE, aMIUIUTYJ]a KOTOPHIX PaBHA aMIUTUTY/Ie KOJICOAHWA MHIIKH
BO BpeMsI MaSTHHKOBOTO XOJ1a.

AHTAR I ITBA
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MasTHUKOBOE ABUXKEHHUE pabouyero MoJOTHA SJIEKTPOJI0O3MKa IMO3BOJISIET
3HAQUYUTENIbHO YBEIUYUTh CKOPOCTH Ipolecca pacnuioBku. OcobeHHo 3Ta PyHK-
[HsI TOMOTAET MPU PE3KE TBEPJBIX JIEMEHTOB MaTepuaia, HanpuMmep, Cy4KkoB Jie-
peBsiHHOU 3aroToBkU. Kpome Toro, xonebaHusi pacXoJHOTO 3JIEMEHTa J003MKa
MO3BOJIAIOT A (PEKTUBHEE YAAISITH OMUIKU, YTO YBEJIMUUBAET CKOPOCTh Pe3a.

Tunoevle Heucnpagnocmu I1eKMPOUHCHIPYMEHM OB U UX NPUUUHbL
IHonomka omopHoro poauka. [luabrHOE MOJIOTHO, 3aKPEIUIIEMOE B 3JIEKTPOI00-
3UK, SBJISIETCSA €0 IJIaBHBIM Pa0OYMM 3JIEMEHTOM, BBIOIHSIONINM IOJIE3HYIO pa-
ooty. JloG3uKoBasi MuiiKa KPEMUTCS Ha OMOPHBIM POJIUK JT0O3MKa, U 3TOT POJIUK
MPUHUMAET Ha ce0s1 HauOOBIIYI0 HATPY3KY B MPOIIECCE PE3KU MaTepuala.
[TpuunHBI, MO KOTOPHIM OMOPHBIM POITUK MOXKET OBITh MEPETPYKEH U MPEKIEBpE-
MEHHO BBIBEJICH U3 CTPOSL:

WCIOJIb30BAHNE HEKAYE€CTBCHHOM MUJIKY;

WCIOJIb30BAHUE YEPECUYP 3aTYIUICHHOM MUIIKH;

MCIIOJIb30BaHUE MUJIKU, HE COOTBETCTBYIOIIEH XapaKTepy BHITOIHAEMBIX PadoOT.

B pesynbrate neperpeBa poJMK MOKET MNPOCTO 3aKJIMHUTH. B apyrom cirydae mo-
KET MPOU30UTHU PACIIHII CAMOIO POJIMKA MUJIBHBIM MTOJIOTHOM.

MeToasbl npeaynpexaeHus 3TOM MOJOMKH

HCIOJIB30BATH TOJIBKO KaYE€CTBEHHBIE KOMIIEKTYIOIINE;

BOBpPEMSI MEHATH MOJOTHA, HE JIOKUIASICh, IOKA OHU CUJIBHO 3aTyISATCS;
MCIIOJIb30BaTh MOJIOTHA, COOTBETCTBYIOIIUE XapaKTePy BHIMOIHIEMbIX padoT;
paboTaTh 3JEKTPOIOO3UKOM OEpeKHO, HE JOMycKas Ype3MEpPHBIX YCUIMN Mpu
pPacuIOBKE, U CIEA0BATh PEKOMEHAALIUSIM IMPOU3BOIUTEIIS.

IHonomka y3iaa ¢pukcanum moaoTHa. besuncrpymenTaabHas GUKcalys MUILHOTO
MOJIOTHA SIBJSIETCA YJOOHON BO3MOKHOCTBIO, KOTOpasi MPUCYTCTBYET BO MHOTHX
MOJEJSIX AMEKTP0osI003uKOB. [103BOMsIET OBICTPO CMEHUTH PEXKYIIMM HAKOHEUHHK,
He TpaTs MHOro BpeMmeHu. [Ipobiiema B TOM, UTO 3TOT y3€1 MOXKET BBIUTU U3 CTPOS
M3-3a 4YaCTOr0 MOMaJaHusl B HETO MbUIH, CO3JaBaeMOM JIOO3UKOM IpH padoTe.
IIpopunakTuyeckue Mepbl

MEPUONYECKHA OYMIIATh KPEIUIEHUE JIJIS MIOJIOTHA OT IbLIN;

CMa3bIBaTh €ro Mpu HeoOxoauMocT cmazkamu tTuna WD-40;

MCIIOJIb30BaTh BO3MOXXHOCTh MOJKIIOUEHHS K JOO3UKY MbLJIECOca MU MbLIecOOp-
HUKA.

IHoBpexaenue neraje peaykropa. [Ipuunna 3axiroyaercst Bce B TOM K€ MbUIH,
KOTOpas MOXET MoNnajaTh BHYTPh PEIYKTOPA YEPE3 BEHTUISILUOHHBIE OTBEPCTHUS U
MPUBOJUT K MojomMkaMm. Kak u B 1.2 TOMOYb MOKET MbUIECOC UM MbLIECOOPHUK.
HN3n0M niu u3rud onopHoro mroka. [Ipenynpeanuts noJIOMKY MOKHO pa3BUBas
KYJbTYPY aKKypaTHOW paOOThl 3IEKTPOMHCTPYMEHTOM. B uwacTHOCTH, HENb3s po-
HATH JIOO3UK; CTapaTbcsl N30eraTh CTOJIKHOBEHUU KOpITyca U IITOKA C BHICTYMHAlO-
MMM JeTaIsIMH 00pabaThIBa€MOT0 MaTepHala.

O0s10M 3y0beB Ha HaHre J1003MKa. [IpoucxoauT Npu MONBITKE 3aTAHYTH HE 10
KOHI[a BCTaBJICHHYIO MIWIKY. 3€Ch HUYETO KPOME BHUMATEIBHOCTH HE IIOMOXKET.
IIpe:kneBpeMeHHBbI H3HOC YePBIYHOM Mepeaaun IKOPSI 3JIEKTPOJIOO3UKA U €ro
IJIaBHOM KOCO3y0Ooi mectepHr. Bo3HMKAaeT B TOM cllydae, KOrja cam IMpolecc pes-
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KM Ha4YMHAETCS elle 0 TOro, Kak JABUTraTedb HaOpas mojHbie o0opoThl. [Ipemy-
MpeXACHUE: HE MOJHOCUTh MUJIbHOE MOJOTHO JI0O3MKa BIUIOTHYIO K 00pabaThiBa-
€MOMY MaTepuaiy /10 TeX Mop, MOKa HE YCTAHOBUTCS HOpMaJbHas CKOPOCTh XO/a.

IHlopaook pabomuwl
3anaunme 1.
1. Tlon nabmrogeHueM mpenojiaBaTesst pa3o0paTh SIEKTPOJPENIb U MPOBeE-
CTU JUATHOCTUKY €€ COCTOSIHHUSL.
2. IIpoBecTu ¢ MOMOLIBIO TECTEPA MPOBEPKY UCIPABHOCTH LIHYPA. BBIKIIIO-
yaTes, NepeKIIouaTesis peKUMOB, SJIEKTPOBUTATEIIS.
3. CobOpatb 37eKTpoApeIib U 101 HAOMIOICHUEM MPEeno/iaBaTeisi MPOBEPUTH
e¢ (YHKIIMOHUPOBAHUE MO HANIPSKEHUEM.
4. OdopMuTh OTYET O MpoAeIaHHON padoTe
3axanue 2
Onucarb NOPAJIOK YCTPAHEHHS] HEUCIIPABHOCTEH 3JIEKTPOIPETH
— JIBurarens He paboTaet (OTCYTCTBUE BpAILICHUS )
— UCKpEeHHe B paboTe apenu
3aganue 3
Onucatb NOPAJIOK YCTPAHEHHS] HEUCIIPABHOCTEH 3JIEKTPOJIOO3HKA
— BBIIIEJ U3 CTPOSI OTMIOPHBIN POITUK
— TI0JIOMKa y371a (UKCAIlUU MOJ0THA
3aganue 4
— OTBICKaTh M YCTPAHUTHh HEMCIIPABHOCTH OBITOBBIX MPUOOPOB (110 BEIOOPY)

KOHTPOJIBHBIE BOIIPOCBI:
1. Kakne HencnpaBHOCTH JIEKTPOAPEEH Bbl 3HAECTE?
2. Kakue HencnpaBHOCTH AJIEKTPOJIOO3UKOB BaM U3BECTHBI?
3. Ilepeuncinure THIMYHBIE HEUCITPABHOCTH JIEKTPOPYOAHKOB.

Jlureparypa:

1. AnekcanapoBckast A.H. Opranuzanus TeXHUYECKOro 0OCIyKUBaHUS U PEMOHTA
ANEKTPUUYECKOTO U 3JieKTpoMexaHudeckoro odopynoBanus CIIO, Akanemus, 2016
2. I'pynroBuy H.B. MoHTax, Hanajaka v 3KCIUTyaTalus 3J1eKTpooOOopya0BaHus,
Jlanb, 2019

3. E.M. CokoJioB DJeKTpHUUYECKOe U 3JIEKTpOMeXaHu4Yeckoe obopynoBanue: OO0-
HIETPOMBIIIJIEHHBIE MEXaHU3Mbl M OBbITOBasg TEXHUKA: Yd4eb.mocoOue yisi CTY/I.
yupexaenuii cpen. [Ipod. obpazoBanus. - M.: Mactepctso, 2009.
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YPOK ITPOU3BOACTBEHHOI'O ObYYEHMUS
Tema 02.3.2 PeMOHT M TeXHHYECKOE 00CTYKMBAHHE JICKTPONNJIbI U
OTPe3HOM MAIIIMHKH

Ileab 3aHsATHS: INOJIYYHUTD HpaKTI/I‘-ICCKI/Iﬁ HaBBLIK B OTBICKAHWH U YCTpPaHC-
HHU HCHCHpaBHOCTeﬁ SJICKTPOIIHUIILI 1 OTpCSHOﬁ MAaIlllINHKMH.

Oo6ecneuenne: KoMIiekT y4eOHBIX JJIEKTPONUI U OTPE3HON MAIIMHKH;
OMMETPBI, HAOOPHI HHCTPYMEHTOB, COEIMHUTEIbHBIE MPOBOJIa C HAKOHEYHUKAMU
KBanuduxkanuonnbie TpedOBaHUA
CTy1eHTBI 10J:KHBI
3HATh:
— BO3MOXHBIE€ HEMCIIPABHOCTH 3JIEKTPONUIIBI U OTPE3HON MAIIUHKH
— MAapKH 3JIEKTPONWIbI U OTPE3HOW MAIIMHKU
YMeTh:
— OTBICKMBATh HEUCHPABHOCTH AJIEKTPOIMIBI U OTPE3HOM MAIIMHKU
— YCTPaHATh HEUCIPABHOCTH 3JIEKTPONUIBI U OTPE3HON MAIIUHKH
Memoouueckue pexomenoayuu
[enHast snexTponmia NpeacTaBisieT co00l MHCTPYMEHT, B KOTOPOM II€Mb
ABJIIETCSI OCHOBHOW (DYHKLIIMOHAIBHOW AeTanbto arperara. 1lo cBoeil koMIuiekra-
MU LIEeTHAasl 3JEKTPOIUiia aHalorMuHa OeH3omuie. Y 3TUX JBYX MHCTPYMEHTOB
CXO0HE yCTPOMCTBO U paboyee Ha3HAYEHUE, OJHAKO, OHU OCHAUIEHBI Pa3INYHBIMU
JIBUTATEIISIMMU.

SALINTHLIA JKPAH

BAYKA PEYAT TOPMOZA LIETTH

SNEKTPOMOTOR

PEIMHOBAR HAKTA KA

Libiaria

BT KPENREHAS LiWHI
W HATREEHMWA LIENA

Y CTpOoNCTBO HEMHOMN 3NEKTPOIHIIBL.
KpoMme Toro, y 35eKTponuiibl UMEETCsl OJMH MAacisSHbIA 0adyoK. Y4uTbIBas
TOT HIOAHC, YTO SJEKTPUUECKUE ABUTATEIN OoJjiee Jerkue, y OOblieid 4acTH 3JeK-
TPOMHCTPYMEHTOB HET cuerieHus. OJIHaKO HEKOTOphIE MPOU3BOAUTEIN BCE Ke
M3TOTaBIIUBAIOT MUJIBI C IIEHTPOOEKHBIM CLEIUICHHEM WIM aHAJIIOTMYHBIM, MEHEe
YCJIOKHEHHBIM YCTPONUCTBOM.
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[Ipu BHeCEHUU KOHCTPYKTHBHBIX HU3MEHEHUW MPOU3BOJUTENN CTaBST LEb
00e30macuTh UHCTPYMEHT U MPEIOTBPATUTh MPEXKIACBPEMEHHYIO MOJIOMKY JBUTa-
TeNs U PEeyKTopa MWJIbl B MOMEHT 3aKJIMHUBaHUsA. J[BUTaTeNbHBIN POTOP caM Mo
cebe uMeeT TsDKENbI Bec, 001a/iasi mMpu 3TOM OIIYTUMOM MHEpPIMEH. DTOT HIOAHC
TOBOPUT O TOM, YTO €CJIU PE3KO MPOU3BECTU BBIKIIOUEHHUE, TO IIETb €111€ HEKOTOPOe
BpeMs Bpamaercs. M3-3a cuernieHnus npoucxoauT ObICTPOE OTCOSAUHEHHE IIENU OT
JIBUKKA, YTO CIIOCOOCTBYET OCYIIECTBICHUIO PabOTHI B Oosiee OE30MacHOM PEeKuU-
Me.

DNEeKTPUUECKUN JBUTATENb MOXKET OBITh PACIOIO0KEH KaK BAOJb, TaK U IO-
MepeK MUJIbI.

NmenHo ot 3TOro 3aBUCUT (popMa mHCTpyMeHTa. bojee pacnpocTpaHEeHHBIM
CUMTAETCs NEepBbIM BapuaHT. Takas KOHCTPYKIUSI TO3BOJISET MTPOU3BOIUTEIISIM CO-
31aBaTh MOJENH 0€3 Haluyus TSHKEJIOro M YCIOKHEHHOro peaykropa. OT Toro,
Kakasi pexyliasi 4aCThb Y MHCTPYMEHTA, 3aBUCUT €r0 Pa3HOBUIHOCTb.

Ha naHHbIif MOMEHT CYIIECTBYIOT 2 pa3HOBUIHOCTH OEH3OIIHII:

LETHAs;

JMCKOBasl.

[lepBblii BUJ MPUMEHSIETCSA JJIS HEMPOAOJIKUTEIbHONM paboThl. Ecau cpaBHUTH
JJIEKTPUYECKYI0 NMWJIY ¢ 0eH30MHJI0H, TO IJIEKTPONWIA HAXOAUTCH B OoJiee
BBIUTPHIIIHOM TO0JIOKEHUH, TAK KAaK MHCTPYMEHT MO3BOJIAET padoTaTth He
TOJIbKO HA OTKPBLITOM BO3yXe, HO M B oMemeHnu. [Ipy BRIMOTHEHUH HYXHBIX
JEUCTBUI 3nekTponuia padboraeT 6e3 BhIpaOOTKH BBIXJIONHBIX Ta30B. Cpeaun pas-
HOBUJIHOCTEW MHCTPYMEHTAa 0COOOT0 BHUMAHHUS 3aCIYKUBAET JAUCKOBAsl 3JEKTPHU-
yeckas nuia st o0paboTKu JepeBa.

Opnnako, mpexae 4eM MPUMEHSITh UHCTPYMEHT B JIEUCTBUH, CIEAYeT YOeIUuThCs B
TOM, YTO 3JIEKTPOMPOBOJIKA 0€3 TPyJa BBIACPKUT HAINPSIKEHHE, a 3aTEM IpeANpHU-
HATh COOTBETCTBYIOIIME Mepbl. Takoe MOJIOKEeHHE Bellel 00yCIOBIEHO TE€M, YTO
3a4acTyl0 TaKOW MHCTPYMEHT (axke mpu ciaboi MOIIHOCTH) CIOCOOEH BBIOUTH
poOKHU, U MOIIHAS 3JIEKTPONIIA MOKET CTaTh MPUYMHON HUCIIOPUYEHHOM 3JIEKTPO-
MIPOBOJIKHU.

Bb100p 31€KTpONuiIbl 3aBUCUT OT MPEANoaaraeMbix padoT.

[enHas anekTponmia UaeaibHO MOJIXOAUT i 00paObOTKHU JepeBa MpHU Bbl-
MOJIHEHUU CTPOUTEINIHHBIX, MJIOTHUIKUX U CaI0BBIX PaboOT.

JlBurarens arperara uMeeT NMPOAOJIbHOE PACHOJIOKEHUEe, a Onmaromaps mo-
BBIIIEHHON MOIITHOCTH MHCTPYMEHT MOKHO 3KCIUTyaTHUPOBAaTh CYyTKaMH MPU YCIO-
BUM COOJIOJICHUS TIPaBUJI, YKA3aHHBIX B MHCTPYKIUU [0 IPUMEHEHHIO, JleTas He-
00X0IMMO€ KOJTMYECTBO MEPEPHIBOB YEPE3 OMPEICICHHbIE POMEKYTKH BPEMEHHU.
B npoTtuBHOM cilyyae IBUTAaTENb MOXKET HE BbIIEPKAaTh. A OH, KaK U3BECTHO, CUH-
TaETCsl CaMOM JOPOTOCTOAIICH COCTABIISIIONICH HHCTPYMEHTOB IMOI00HOT0O TUIaHA.

Bunnmoe npeuMyiecTBO 3JIEKTPUUECKUX MU, 1O CPAaBHEHHIO C OCH3UHO-
BBIMU, HE TOJBKO B TOM, YTO OTCYTCTBYE€T MOMEHT 3arpsi3HEHHUSI OKpYKarouleu
Cpelbl, HO U B JOCTATOYHO CHUKEHHOM IIIYM€ BO BpeMsi paOOTHI.
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Ocnoenvle npaguila IKCRIyamayuu YenHou J1eKmpuiecKoil nujl

OnekTponuia B paboTe y0o0Ha, HO €€ MUHYC B TOM, YTO MOIIHOCTh €€ He-
BEJIMKA.

Cpensss 1enHas 3JIeKTponuiIa cnocooHa Bocrpou3BoauTh mo 30000 obopo-
TOB B 4ac, a 3TO CYIIECTBEHHO HUXE, YEM IIPU UCIOJIH30BAHUM IIEMTHBIX OCH30MMUI.

[lo »TO¥ mpUYMHE MHCTPYMEHT, paOOTaIOIIUA OT 3JIEKTPUUYECTBa, OOJbIIE
MOJIOMET JIsSI BBIMIOJIHEHHUS HE CIIMIIKOM OOJIBIITUX 00BEMOB pabOT. A BOT B Kaue-
CTBE BCIIOMOTaTEJIbHOIO MHCTPYMEHTA ISl JOMAIIIHETO MacTepa Takas MuJia Mpu-
JIeTCS KaK HEJIb3s KCTaTH.

B ToMm ciyuae, eciu arperat NpuHATO UCTOIb30BATh JISl BHIMOJIHEHUS TAKOU
ri00aabHOM paboThI, KaK 3aroTOBKA JPOB, €€ HEOOXOIUMO MPOU3BOAUTH B MaKCH-
MaJlbHO SKOHOMHOM pEXUME C 00s3aTeNIbHbIM HadU4heM MepepbiBoB. OgHAKO
UJeaJbHbIM BAPUAHTOM B TAKOM ciiydae OyJeT LiernHas nmujia Ha OEH3UHE.

Ilpuuunuvl 603MO0HCHBIX NOJIOMOK YENHBIX IJIEKMPONUT

Haubonee pacripocTpaHeHHON MPUYUHON MOJIOMKH LEMHBIX SJIEKTPOIUI SIB-
JSI€TCSl KOPOTKOE 3aMbIKaHHUE, KOTOPOE BO3HUKAET BCIIE/ICTBUE CKOIICHHS] KOHJICH-
caTa BHYTPHU JIEKTPUUECKOI0 MHCTPYMEHTA cpa3y Imocje ero BkiatoueHus. Coruac-
HO BBIBOJIAM CIEIUAIUCTOB B JTAHHOW 00JAaCTH, 3TO MPOUCXOAUT MO OOJIbIIEH Ya-
CTU B BECEHHUU NEPHUOJI, MOCIE 3UMHEr0 XpaHEHUs 3JEKTPONUI. 3aMbIKaHUE BO3-
MOXHO TIPEAOTBPATUTh, €CIU MepPel UCIOIb30BAHUEM BHECTH UHCTPYMEHT Ha CYT-
KU B KOMHATY.

YuuThiBass BO3MOKHOCTh CKAaYKOB HAMpPSKEHHUS] B AJEKTPUUYECKUX CETAX,
KeJIaTeIbHO KOHTPOJIUPOBATH PaOOTY HHCTPYMEHTA BO BPEMsI CMEHbI HANPSHKEHUH
Toka. [Ipn HanmuuMu Takux KojaeOaHUN BHIMOJHEHUE PEMOHTHBIX pabOT HEOOXO0IU-
MO OTJIOXUTh. K TOMy ke ciienyeT NOMHUTh U O HEOOXOAUMOCTHU MEPEPHIBOB BO
BpeMst paboThl. LlenHol anekTpudeckoi Ipenu 00sA3aTeabHO HYXKHO JaBaTh BpeMs
OT BPEMEHU OTIbIXaTh (MHCTPYMEHT HE MOXKET (PYHKIIMOHUPOBATH OECIPEPHIBHO).
[Tocne kaxaoil 3KCIUTyaTalluy 1Ielb MHCTPYMEHTA HY»KHO MOATAYUBATh U MIPABUTH.

C TakuM UHCTPYMEHTOM pabOTaTh B HECKOJIBKO pa3 Jierue, Tak Kak OThajaacT
HEO0OXOUMOCTD MpujiaraTh 0oJibliie ycunuid. Eciu 3Toro He nenath, TO Tymnasl 1enb
OyJleT MpOBOLIMPOBATH BO3MOXKHOCThH JIONMOJTHUTEIBHON HArpy3Kd Ha JBUTATENb,
YTO B KOHEUYHOM CUETE MPHUBOAUT K MPEXKIEBPEMEHHOMY BBIXOAY 3JEKTPUUECKOMN
MIUJIBI U3 CTPOSL.

HecMoTps Ha TO, YTO MHOTHE MPUBBIKIM MPOU3BOAUTH PE3KY METaJInye-
CKHMX 3aroTOBOK IIpH MTOMOIIK OoJIrapku, Haubojee TouHel u O6e30IacHel caenaTh
ATO MOKHO, €CJIU OyJIeT UCTIOIH30BaThCS OTPE3HAs MUJIA 110 METAJLIY.

NuctpyMeHT paboTaeT Mo MNPUHLMNY OOJTapKd, OJHAKO MMEET MPOYHYIO
CTAaHWHY W CIENUATbHBII MEXaHU3M, KOTOPBII MO3BOJISIET PEryJIHPOBATH CBOMMU
pPYKaMH CKOPOCTb BBIMIOJIHEHHSI pe3a 3a CUET MPUJIaraeMoro YCUJIuUs.

OTtpe3Has nmujla UMEET JIOCTATOYHO KOMMAKTHBIE pa3Mepbl U CPaBHUTEIIBHO HeE-
OOJIBIION BEC, YTO a€T BO3MOKHOCTD €€ JIETKO MepeMeIIaTh C MECTa HAa MECTO.
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Ee OCHOBHBIM pPEXYLIMM HHCTPYMEHTOM BBICTYINAET JMCK OIpPEAEIEHHBIX
pa3MepoB.

DnexkTpuyecKkass MOHTaXHAasl MHUJIA JJI1 PE3KU METAIUIMYECKUX 3arOTOBOK SIBIISETCS
BBICOKO MOOWJIBHBIM MHCTPYMEHTOM C MOIIHOCTBIO, KOTOPasl MO3BOJIAET BBINOJI-
HATBH pabOTy JlaXke MO TOJICTBIM 3arOTOBKaM.

Takass MOHTa)xxHasi MUJIA C JETKOCTBIO CIIPABISAETCS KaK C LIBETHBIMU, TaK U C
YepHbIMU MeTayuiaMu. J[aHHBIA MOOMJIBHBIN MHCTPYMEHT OTIMYAETCS U BBICOKOM
0€30M1aCHOCTHIO.

Ecnu npu nmomomu 0oJirapku MOXHO JOCTaTOYHO MPOCTO CBOMMHU pyKaMH
0Tpe3aTh apMaTypy WU HE TOJICTYIO TpyOy, TO JaHHBIM arperaT JIEFKO CIIPAaBUTCS
U ¢ 0oJee CI0XKHBIMA MaTepUuaTaMH.

Kpome 3T0ro, y OoTpe3Horo craHka JAaHHOIO KJIacca CKOPOCTb, C KOTOPOH
BpallaeTcsl JUCK, HECKOJIBKO MEHBIIE, YTO CHUXKAET PUCK pazjioma paboyero HH-
CTPYMEHTA.

OnexTpuyeckas nuia o0nagaer OOJIbIIMM MOTEHIUAIOM padOThl, YTO s
JaHHOW KaTeropuy MHCTPYMEHTOB SIBJISIETCS 3HAYUMBIM [TOKa3aTeJIEM.

=N
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IHlopaook pabomuwl
3ananme 1.

1. Tlon HaGnroneHueM MpernojaBaTesisi pa3o0paTh JIEKTPOINMITY U IPOBECTH
JTUATHOCTUKY €€ COCTOSTHUSI.

2. IIpoBecTu ¢ MOMOIIBIO TECTEPA MPOBEPKY UCIPABHOCTH IITHYPA.

3. CoOpath 37EKTPONUIY U MOJ HAOMIOJICHUEM MPENnoiaBaTeisi MPOBEPUTD
e€ (YHKIIMOHUPOBAHUE O] HATIPSAKEHUEM.

4. OdopmuTh OTUET O MPOACTAHHON padboTe

3axanue 2
— OrTpICKaTh U YCTPAHUTh HEUCIPABHOCTH 3JIEKTPOUHCTPYMEHTOB (IO BHIOO-
py)

KOHTPOJIBHBIE BOIIPOCBI:
l. OnumwmTe yCTpOMCTBO, NPUHLUIN AEHUCTBUS SJIECKTPOIUIIBI
2. OnummuTre yCTpOMCTBO, MPUHLIUI AEUCTBUS OTPE3HOM MAIIUHKU
3. Ilepeuncnure TUIIMYHBIE HEUCTIPABHOCTH 3JIEKTPOUHCTPYMEHTOB
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