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IMosicuuTenLHAA 3aIHCKA

Metoauueckie yKazaHUS TpPEAHA3HAYEHBl IS OOydYaromMXcsi MO TPOPECcCHH CpPEeIHEro
npodeccuonasibHoro  13.01.10  DnekTpoMOHTEp MO  PEMOHTY U OOCTY>KUBaHHIO
AIIEKTPOOOOPYIOBaHUS (IO OTPACIAM)), TPOTPAMMBI TPO(HECCHOHATTLHOTO MOAYJISI, N3YYArOIIHX
nporpammy npodeccrnonansaoro moayis [IM 03. «YcTpaneHue u npeaynpexacHue aBapui u
HETOJIAJ0K 3JIEKTPOOOOPYIOBaHUS

[enbro METOAMYECKUX YKa3aHU SBISETCS METOJAMYECKOE COMPOBOKICHUE 00YUaIOIIUXCS
IIPU BBITIOJIHEHUH JTAOOPATOPHOU pabOTHI.

MGTOI[I/I‘IGCKI/IC YKazaHus coAcpKaTr 3adaHusa 1 CaMOCTOATCIBHOI'O BBIIIOJIHCHUSA
CTyACHTaMHU Ha J'Ia60paTOpHBIX 3aHATHAX.

Brinonaenune o0ydarommumMucs 1abopaTtopHeIX paboOT CIOCOOCTBYET:

— ¢opmupoBanuro OK 1; OK 2; OK 3; OK 4; OK 6;

— (GOpMHUPOBAHUIO MPAKTUYECKHMX YMEHUU B COOTBETCTBHH C TPeOOBAaHMSIMH K YPOBHIO
MOJATOTOBKU oOyuyarommxcs, yYCTaHOBJICHHBIMU paboueii MIPOrpaMMoit
npodeccuonanpHoro monyis [IM 03. «YcrpaHeHue u mpenynpexIeHue aBapuil U
HEMNOJIAJ0K 3IEKTPOOOOPYI0BAHUS»:

— 0000meHne, cucreMaTu3anus, yriayoieHue, 3aKperuieHue MOJTy4YeHHbBIX 3HaHH;

— COBEpIICHCTBOBAHWE YMEHUH MPUMEHSTh IOJyYEHHbIE 3HAaHUS Ha IPAKTHKE,
pean3alnI0 €MHCTBA UHTEIUIEKTYaIbHOM U IPAKTUYECKON JEATEIIbHOCTH.

AKTHUBHBIE, MPAKTUKOOPUEHTHUPOBAHHBIE (OPMBI MPOBEACHUS TAOOPATOPHBIX 3aHATHIA
NO3BOJIAIOT ~ ClelaThb MHTEPECHBIMM W IPHUBJIEKATEIbHBIMU JIaXKe€ TpYyJIHblE Yy4eOHOI
JTUCIUIIMHBL.MaTEepHUall yCBaUBaeTCsl OBICTpee M JIydllle 3aKpEruiseTcs B MaMSATH. B JIYYIIYIO
CTOPOHY MEHSIFOTCSI OTHOILIEHUSI MEX]Ty MPENoJaBaTeIeM U 00yJatoIUMUCS.

Kpurtepuu oneHkn npakTuieckux pador

Oyenka «5» — paboTa BHITIOJIHEHA B TIOJTHOM 00BheMe U 0€3 3aMeuaHuid.

Oyenxa «4» — paboTa BBINOJIIHEHA MPABWIBHO C Y4eTOM 2-3 HECYHIECTBEHHBIX OIIMOOK
HCTIPABJIICHHBIX CAMOCTOSITEIIHHO 110 TPEOOBAHHIO MPETIOaBATEIS.

Oyenxa «3» — paboTa BBINIOJHEHA MPABWJIBHO HE MEHEe 4YeM Ha TOJIOBUHY WM JOIMYIIEeHa
CyIlleCTBEHHAs OIInOKa.

Oyenxa «2» — nomylieHsl ABe (M 0ojee) CyliecTBEHHBIE ONIMOKH B X0J.ie paboThl, KOTOpHIE
oOydaronuecss He MOXET HCIPaBUTh Jaxe MO TpeOOBaHMIO MpernojaBarens Wwin paboTa He
BBITIOJTHEHA.

TexHuka 0e30MaCHOCTH NPH BBINMOJTHEHNH JIA00PATOPHBIX padoT B MacTepPCKOM
«IJIEKTPOMOHTEPY

1 OO6umwue TpedoBaHus 6€30MACHOCTH.
1.1. K nposenenuro rabopaTopHo-mpakTudeckux padot mo [IM.03 normyckaroTcs CTYIEHTHI,
OpPOIIEAIINEe HHCTPYKTaX 10 OXpaHe TpyJda, MEIUIMHCKANA OCMOTp W HE HUMEoIue
MIPOTHBONOKA3aHUN TI0 COCTOSIHUIO 37I0POBBSI.
1.2.  CtyaeHTsl IOJKHBI COOJIOJATh IMpaBHJia MOBEACHMS, paclucaHhe Y4eOHbBIX 3aHITHH,
YCTaHOBJIEHHEIE PEXXUMBI TPYAa U OTIbIXA.
1.3. Ilpu npoBenenun npaktuueckux padot mo [TM.03 Bo3MOKHO BO3/eicTBHE HAa CTYJEHTOB
CJIETYIOIINX OMACHBIX IPOU3BOJCTBEHHBIX (PAKTOPOB:

— TOpakeHHEe HIEKTPUUYECKUM TOKOM IPH MPUKOCHOBEHHH K OTOJIEHHBIM IPOBOJAM U IPH

pabote ¢ npubopamu, HaXOAALUIMMHUCS MO HAPSHKEHUEM;
— TpaBMHUpPOBaHHE PYK IIPU UCIIOJIB30BAHUN HEUCIIPABHOI'O NHCTPYMEHTA!
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— nmaiika aertaiei, MPoBOAOB C UCIOJIb30BAHUEM OJOBSHO-CBUHIIOBBIX IIPUIIOEB.
1.4. Tlpu BBIOJHEHUM 3JIEKTPOMOHTAXHBIX padOT [OKHA MCIOJIB30BAThCA CIELYyOLIas
CHeLOoAeKAa M HHIUBUAyabHBIE CPEICTBA 3alIMTHI: XajaT XJIOM4aToOyMakHbIH, Oeper,
JTURJIEKTPUYECKUE TepUaTKU, JUICKTPUUECKUH KOBPHUK, YKa3aTelb HapsHKEHUS U UHCTPYMEHT
C M30JIMPOBAHHBIMH PYYKaMH. OPE3bl PYK MPH HEOPEKHOM OOpalieHHH ¢ MHCTPYMEHTAaMH U
PUCIIOCOOICHUSAMY;
1.5 Macrepckass  JO/DKHA OBITh YKOMIUIEKTOBAaHA MEIUIIMHCKOW anTeykoil ¢ Habopom
HEO0XOMMBIX MEJUKAMEHTOB U IIEPEBA30UHBIX CPE/ICTB.
1.6. Ilpm mpoBeaenun mnpakTuueckux padbor mo IIM.03 HeoOxomumo cobiromaTh MpaBHia
HOXKapHOW 6€30I1aCHOCTH, 3HATh MECTA PACIIOJIOKEHHSI IEPBUYHBIX CPEICTB M0KAPOTYIIECHUS.
1.7. O kaxaoM HECYyaCTHOM Ciydae IOCTPAJaBUIMA WM OYEBUJCH O005S3aH HEMEIJICHHO
cooOuMTh pykoBoauTento pabor. Ilpu HeucnpaBHOCTH 000pyHOBaHMS, MPHUCIOCOOJIECHUH U
MHCTPYMEHTA, IPEKPATUTH pabOTy M COOOIIUTH 00 STOM PYKOBOAUTEINIO padoT.
1.8. B mporecce paboThl CTyAE€HTBI AOJKHBI COOMIOIATh TOPSIOK IPOBEAECHUS ITPAKTUYECKUX
paboT, mpaBMIIa JIMYHON TUTUEHBI, COIEPIKATh B YUCTOTE paboyee MeCTo.
1.9.  CryneHtsl, JONYCTUBIIME HEBBINOJHEHHE WIM HapylIEHHE MHCTPYKIHMHM 110 OXpaHe
Tpy/a, PUBJIEKAIOTCS K OTBETCTBEHHOCTH, U CO BCEMH CTYACHTAMH IPOBOJUTCS BHEIUIAHOBBIN
MHCTPYKTaX 10 OXpaHe Tpy/a.
2. TpeOoBanusi 6€30MaCHOCTH NMepe] HAYAJIOM PadoThI:
2.1. BHUMaTeNbHO W3YYUTH COJCPKAHWE W TMOPSAOK MPOBEICHHUS MPAKTHUECKOW paboThl, a
TaKXe 0e30MacHble MPUEMbI UX BBIIIOJHEHHUS.
2.2. IloaroroButh Kk pabote pabouee MecTo, yOpaTh MOCTOPOHHUE NpeaMeEThl. IHCTpYMEHTHI U
000pyJ0BaHUE Pa3MECTUTh TAKMM 00pa3oM, 4TOOBI UCKJIIOUUTh UX MaJIE€HUE U OTIPOKH/IbIBAHUE.
2.3. [IpoBepuTh UCIPAaBHOCTH OOOPYJOBAHUS U UHCTPYMEHTOB.
3 TpebOoBanusi 6€301aCHOCTH BO BpeMsi padoThI:
3.1. TouHO BBIOJHATH BCE yKa3aHUS PYKOBOIAUTENS pabOT MPH MPOBEACHUU IMPAKTHYECKON
paboThl, 6€3 ero pa3pelieHus: He BBINOJIHATh CAMOCTOSITEIbHO HUKAKMX padoT.
3.2. Cob6moaath OCTOPOXKHOCTh MIPU OOpAIIeHUH ¢ UHCTPYMEHTaMHU, He OpocaTh, HE POHSATH U
HE yapsTh.
3.4. Cneautb 3a UCIIPABHOCTBIO BCEX KPEIJIEHUI B MpUOOpax U MpUCIOCOOIECHUSX.
4. TpeOoBaHnus 0€30MACHOCTH B ABAPUIHBIX CHTyaIUsIX.
4.2. llpu nosyyeHUU TpaBMbI COOOUIUTH 00 3TOM PYKOBOJUTENIO pabOT, KOTOPBIA AOIKEH
OKa3aTb HEMEUIEHHYIO IepBYIO IIOMOIIb IOCTPAAaBIIEMY M COOOUIMTH aJIMUHHCTPALUU
yueOHOW opraHu3aluy, Npu HEOOXOJUMOCTH OTIPaBUTh MOCTPAJaBIIEro B Oymkaiiliee
JeyeOHOe yupeKaeHue.
5 TpeGoBanusi 6e301aCHOCTH N0 OKOHYAHUHU PAOOTHI.
5.1. IlpuBectm B mOpAAOK paboyee MeCTO, CIaTb PYKOBOAUTENO paboT MpuOOpHI,
000pyI0BaHNE, MAaTEPUAIIBI U TIIATEIFHO BEIMBITh PYKH C MBITOM.



OC.1 IIpakTnueckas padora (1,2)
«/3yueHune 3alUTHBIX CPeACTB Npu HanpskeHuu 10 1000 BoabT»
Bpems BhInosiHeHus: 2 yaca
Ieab padoThi:
1. TIpoBepuTh KauecTBO YCBOCHUS CTYJEHTAMU MaTepuasa NpeIblayIX 3aHATUN
2. Hayuutbcs moaOupath cpelicTBa MHAMBUAYAIbHOM 3aIIUTHI B 3aBUCUMOCTH OT BHJIA
BBITIOJIHSIEMBIX PaboT

Xox padoThI:
1. OTBeruTh HA BOIIPOCHI TECTA
2. Tlepeuncnuth Bce HEOOXOAUMBIE CPEACTBA UHANBUAYAIBHON 3aIIUTHI M MIPUCIIOCOOICHHUS,
NPUMEHSIEMBIE ITPH BBITIOJIHEHUH paboT, 000CHOBATH CBOW BBIOOD (8b1M0IHACMCS NO
sapuanmam)

1. TecT
Kasxip1it Bompoc uMeeT 0JIMH WM HECKOJIBKO MPaBUIILHBIX OTBETOB.
1. OcHoBHBIE KJIacchl (PAKTOPOB, 1eHCTBYIOIIUX HA MIPOU3BOJICTBE:

a) BpEIHBIH;

0) OIIaCHBII;

B) HECYACTHBIN ciyyail.

2. K ¢pu3nyeckuM onacHbIM M BpeAHbIM (PAKTOPAM OTHOCATCS
a) MHUKPOOPTaHU3MBI;

0) MOBBIIICHHBIN YPOBEHb BHOPALINH;

B) MIOHIKEHHAs TeMIepaTypa B paboyeM MOMEIICHHUH.

3. Ilcuxodusuosoruyeckue PakTopbl — 3T0:

a) YMCTBEHHOE TIepEyTOMIICHHE;

0) HEJI0OCTaTOYHAsl OCBEIICHHOCTD;

B) MOHOTOHHOCTH Tpy/ia.

4. Tlo cTeneHu BO31elCTBHS HA YeJIOBeKA BPeHbIE Bell[eCTBA NMOAPA3/IesIIOTCS:
a) Ype3BhIYAITHO OTMacHbBIE

0) BBICOKOOTIACHBIE

B) MaJIoONacHbIE

5. Haauume onacHbIX (pAaKTOPOB NP padoTe HA 000PYTOBAHMU MOKET MPUBECTH:
a) K [TOPAKEHUIO SJIEKTPUUECKUM TOKOM;

0) K TMOpe3aM pyK;

B) K U3JIy4EHUSIM.

6. K cpeacTBam Ko0JJIEKTHBHOM 3a1UTHI OTHOCSTCS:

a) MIPOTUBOIIYMOBBIE IIIJIEMBI;

0) OrpaJIuTeNbHbIE YCTPOICTBA;

B) 3HaKH O€30MaCcHOCTH.

7. Ha ckoy1bKO rpynim noapasae/siloTcs ONacHble M BpeAHbIe IPOU3BOACTBEHHbIE
(haxkTOpbI 110 NPHUPO/E 1eHCTBUA HA OPIaHU3M YeJI0BeKa:

a) Tpu.

0) [TsaTb.

B) Yersipe.

8. Jlas npenoxpanenusi ot COXK npumMeHsioT:
a) MaCThI JIJIS 3AIIUTHI KOXKH PYK;

0) IIUTKY;

B) HayIIHHUKU.

9. PykaBuubl (mep4aTKM) UCMOJIb3YIOT:

a) JUTst 31U THI pyK oT BozaecTBus COX;
0) IIPU YCTAaHOBKE 3arOTOBKU;



B) BO BpeMsi pabOTHI Ha CTaHKe.
10. K cpeacrBam 3a1uMThI OT NMOPasKeHUS FJIEKTPUYECKMM TOKOM OTHOCHATCS:

a) 3BYKOM30JIMPYIOIIHE YCTPOUCTBA;

0) YCTpOICTBA 3aIIUTHOTO 3a3€MJICHHUS;

B) 3HAKHU 0€30MacHOCTH.

11. Bo3aeiicTBue onacHbIX (PAKTOPOB NPH NUIN(OBAHUN MOKET IPUBECTH K:
a) MOPAKEHUIO TJIa3 YacTUllaMU abpa3uBa;

0) PaHEHHUIO TIPU pa3pbIBE KPyra;

B) MOPAXKCHUIO JIEKTPUICCKHM TOKOM.

12. HenocTaTo4yHasi 0CBEIICHHOCTD:

a) MIPUBOJIUT K YXY/IIICHUIO 3PCHHUS,

0) CIIOCOOCTBYET TpaBMaMm;

B) 3aTPyJHSET BOCIPUATHE 3BYKOBBIX MPEAYIPEIUTEIBHBIX CUTHAIIOB.

OC 2. IIpakTuueckas paodora (3,4)
W3yueHne ycTporcTBa, MPUHITUIA JCHCTBUS OTHETYITUTEIICH
Bpems BbInosiHeHHs: 2 yaca

Ieab: 03HAKOMUTBCS C TICPBHUYHBIMH MEpaMU TOXAPHOH OE30MacHOCTH, CHoco0aMu |
CpPEeICTBAMHU TYIICHUS MOXKapoB, BUAAMHU U CBOWCTBAMH OTHETYIIALIUX BELIECTB, TAaKTUKO-
TEXHUYECKUMH XapaKTePUCTUKAMH OTHETYIIUTENEeH, W3y4UTh YCTPOMCTBO M  MpaBuiia
MOJIb30BaHUS TEPBUYHBIMU CPEICTBAMHU TOKAPOTYIICHHS, HAYYUTbCS IIOJIb30BAaThCS HMH,
YSICHUTD MOPSIIOK ICUCTBUS B CIIydae BOZHUKHOBEHUS MOXKapa.

Xoa padoThI:

1. ITonp3ysiCh METONMYECKUM YKAa3aHHMEM M PEKOMEHAYEMOW IPENOAABATEIEM JUTEPATypOu, a
TaK)ke 00pasllaMy CPeACTB MOKAPOTYILIEHUs, UX pa3pe3aMu, MaKeTaMu, PUCYHKAMHU, IJIaKaTaMu
M CXEMaMH, W3Y4YMThb OTHETYyHIalllu€ CBOWCTBA, XapaKTEPUCTUKH, YCTPOMCTBO W IPUHIMUI
JEHCTBUSI OCHOBHBIX CPECTB MOKAPOTYIIEHHUS.

2. CocTtaBuUTh CpaBHUTENbHYIO TaONUIly C XapaKTepUCTHKAaMHU pa3IUYHbIX MoOjemei
OTHETYLIUTENIEH

OC 3. IIpakTuueckas padora (5,6)

OTtpaboTKa MpUEeMOB OKa3aHUs EPBOI MEATIOMOIIH MTPU MOPAKEHUH IEKTPOTOKOM

Bpemsi BbInoJIHeHUsI: 2 yaca

eab padoThi:

Hayuurtbes 6bICTpo 1 KBaMU(PUIMPOBAHHO OKa3bIBATh MEPBYIO JOBPaYeOHYI0 MEAUIIMHCKYIO
MTOMOIIIb YEIOBEKY, MOPAKECHHOMY JIEKTPUIECKUM TokaM. [IpnobpecTn mpakTuyecKkue HaBbIKa B
OTIEHKE COCTOSIHUS IMOCTPAAABIIETO U B MPOBEACHUH UCKYCCTBEHHOT'O JIBIXaHHSI U 3aKPBITOIO
Maccaxka cep/ua.

Cooeporcanue pabomuol

1. OueHnuTh COCTOSTHUE OCTPAJABIIETO.

2. [Ipou3BecT HCKYCCTBEHHOE JbIXaHHE Ha MaHEKeHe CrIocoO0M "H30 pTa B pOT", KOHTPOIHUPYS
IIPABWJIBHOCTH UCIIOJIHEHUS C IIOMOILBIO CUTHAJIBHOM JIaMIIbl "' 1aBleHUE HOpMallbHOE".

3. BEINOJIHUTE 3aKpLITBII71 MaccCax cepla Ha MaHCKCHEC, KOHTPOJUPYS NPABUIBHOCTD
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HCIIOJIHCHUA €TI0 1O CUTHAJIBHBIM JIaMITaM Ha ITYJIbTC YIIPAaBJICHU.
HepBaﬂ MOMOIIb MOCTpagaBIIEMY OT IJEKTPUIECCKOI'O TOKa

ITepBas moMouIs MOCTPAJABIIEMY OT AIEKTPUUECKOIO TOKA COCTOUT U3 JIBYX ITAIOB:
OCBOOOXICHUE TIOCTPAJABIIETO OT ICUCTBHS TOKA M OKa3aHHUE eMy IIEPBOM JTI0BpaueOHOM
MEIUIIUHCKON ITOMOIIIH.

Oc60002i1cO0eHue nocmpaoasuieco om oelicmsusi moxa. ECIu 4enoBek, MopaKEHHBIA TOKOM,
COIIPHKACACTCSI C TOKOBEAYIIUMH YaCTSIMUA, HEOOXOIUMO OBICTPO OCBOOOIMTH €0 OT ICHCTBHS
TOKa, MPUHUMAsT OJJHOBPEMEHHO MEPBI IPEIOCTOPOKHOCTH, YTOOBI CAMOMY HE OKa3aThCs B
KOHTAKTE€ C TOKOBEIYIIMMH YaCTSMH HITH C TEJIOM MTOCTPAIABIIETO, a TAKXKE MO HANPSHKEHUEM
niara.

Jlyu1e Bcero OTKIIOUUTH YCTAaHOBKY, @ €CJIM 3TO HEBO3MOXHO, HaJ10 (B yctaHoBKax 10 1000 B)
nepepyOuTh MPOBOIA TOTIOPOM C JICPEBSIHHON PYKOSATKOM OO0 MEPEKYCUTh UX HHCTPYMEHTOM C
W30JIMPOBAHHBIMU pyKOsiTKaMu. J{7ist oTkimtoueHust BJI MOKHO BBI3BaTh €€ KOPOTKOE 3aMbIKaHHE,
HaOpPOCHB MPOBOJ 0€3 U3OJISAIIH.

[TocTpanaBiiero MOXXHO OTTSIHYTbh OT TOKOBEIYIIEH YacTH, B3SBIINCH 3@ €0 OJIeXK/Y, €CIIM OHa
cyxas ¥ OTCTaeT OT Tena. [Ipu 3ToM Hemb3s KacaThes TeJa MOCTPaIaBIIero, ero 00yBH, CHIPOH
OJIeX/Ja U T.II.

[Tpu HEOO6XOIMMOCTH IPUKOCHYTHCS K TEIYy MOCTPAZaBIIEro OKa3bIBAIOIINN TOMOIIb 10JIKEH
M30JIMPOBaTh CBOM PYKH, HAJEB AUIEKTPUUECKUN niepyatku. [Ipu orcyrcTBumn
JUBJIEKTPUYECKUX NTepUaToOK Hajlo0 0OMOTATh PyKH I1ap(om, HaZeTh Ha PYKHU IIAIKY.

BMecTo u30a11M pyK MOYKHO U30JUPOBaTh ce0s OT 3eMJIM, Ha/IEB HA HOTY PE3UHOBBIE TaJIONIN
1100 BCTaB Ha PE3UHOBBIA KOBPUK, JOCKY U T.II.

Ecimu nocrpanaBmHﬁ OYCHBb CUJIBHO C)KUMACT PyKaMU MpOoBOAA, HAJO0 OACTh AUIJICKTPUUCCKHEC
MEpYATKU U pa3KaTb €TI0 PYKH, oTrudas Ka)KI[I:IfI aJiciy B OTACIIbHOCTH.

Ecnu nmoctpaaaBminii HaXOAUTCS HA BBICOTE, OTKIIOYEHNE YCTAHOBKU MOKET BBI3BATh €r0
nageHue. B aTom ciydae HE0OX0IMMO PUHSATH Mepa, 0OecTieunBaronue 6€30MacHOCTh MaJCHHS
MOCTPaIaBIIETO.

Onpeodenenue cocmosinus nocmpaoasuiezo. J1is orpeieNeHus: COCTOSHUS OCTPaIaBILIEro
HEO0OXOIUMO YJIOKUTh €r0 Ha CIIMHY U IPOBEPUTH HAIMYUE CO3HAHUS, IIPU OTCYTCTBUU
KOTOPOT'O MPOBEPHUTH HAIMYKE MYJIbCA U JTbIXaHHS.

Hanuune npixanus y nocTpaaasIIero ONPEAeIIsieTCs Ha I71a3 110 IOAbEMY U OIYCKAHUIO TPYAHOU
kJieTku. [IpoBepka mynbca OCynIeCTBISETCS Ha JIy4EBOM apTepU IPUMEPHO Y OCHOBAHMS
6osbI0ro naneia pyku. Eciu Ha s1yueBoii aprepun mysnbe He 0OHApYKUBAETCS, CIETyeT
IIPOBEPUTH €70 HA COHHOM apTepUHU Ha LIee C PAaBOM U JIEBOM CTOPOH BBICTYIA IIUTOBHUIHOTO
Xpslia - agamoBa si010ka. O6 0TCYTCTBUHM KPOBOOOpAIIEHHUS B OPraHU3ME MOXKHO CYAMTH TaK jKe
1 TI0 COCTOSTHUIO TJIA3HOTO 3paydka, KOTOPBIM PaCIIUPSETCs Ye€pe3 MUHYTY ITOCIIE OCTAHOBKH CEp-

Aua.

[TpoBepka coCcTOSTHUS TOCTPAIABIIETO IOJDKHA MPOU3BOAUTHCS OBICTPO B TeUeHHE HEe Oonee 15-
20 cexyHS.



Oka3zanue nepeoii 0oépauednoit meouyuHckou nomouu. Ileppas no-BpaueOHast MEIUIIMHCKAS
MIOMOIIIb OCTPA/IaBIIEMy OKa3bIBaeTCS HEMEJICHHO, ITOCIIE OCBOOOXKICHHS €T0 OT ICHCTBUS
TOKa 37IECh 7K€ Ha MECTE.

Ecnu nocmpaoaswuii 6 cos3nanuu, HO A0 3TOr0 IPOAOIKUTEIBHOE BPEMS HAXOIUJICS 110 TOKOM
(I cTrenenp 31eKTPUUECKOTO yAapa), TO HEOOXOJUMO YIOKUTh €ro Ha MOACTUIIKY, HEMEJIEHHO
BBI3BATh Bpaua, a JI0 €ro MPUOBITHS 00SCIICUUTh TIOJTHBINA TTOKOW, BEsl HEIPEPHIBHBIM KOHTPOJIb
JBIXaHUS U mysibca. Ecnu BbI3BaTh Bpaya ObICTPO HEBO3MOXKHO, HAJI0 CPOYHO JOCTABUTH €0 B
Je4e0HOe yUpeKIeHUE, TaK KaK OTPULATEIbHOE BO3/ICHCTBUE 3JIEKTPUUYECKOIO TOKA MOXKET
MIPOSIBUTHCA HE Cpa3y, a CILyCTs MUHYTBI, YaChbl U JJaXe JTHHU.

Ecnu nocmpaoaswuii 6 6eccoznamenbHom cocmosanuu, Ho ¢ COXPaHUBIIUMCS YCTOMYUBBIM
neixanueMm u mysnbcoM (Il crenens), HalO €ro yaoXXUTh Ha MOJCTUIIKY, PACCTETHYTh OASXKY,
o0ecreunTh MPUTOK CBEXKETO BO3AYyXa, MOJHECTH K HOCY CMOYEHHYIO B HAIIATHIPHOM CITUPTE
BaTy, 0OpbI3raTh JIMIIO XOJIOAHON BO/IOH, pacTepeTh U corpeTh Teno. HemeayieHHO BhI3BaTh
Bpaya.

Ecnu nocmpaoaswuii 6e3 cosnamnus, nioxo 0biiuum - peaKo, CyA0pOKHO, C BCXIUIBIBAHUEM,
HEPUTMHYHO, a cep/ue HopmaibHo padortaet (I crenens), HEOOXOIUMO A€TaTh UCKYCCTBEHHOE
IBIXaHHE.

Ilpu omcymemeuu npu3HaKos dcu3Hu, TbIXaHUsS U MyJIbca, O0JIEBbIC Pa3/ipa-)KCHHs HE BHI3BIBAIOT
HUKaKOHM peakIuu, T.€. HACTYNWJIO COCTOsTHUE KianHu4Yeckoi cmeptu (IV crenens). Yepes 5-7
MUHYT I1OCJIE OCTAHOBKH CEp/Illa U3-3a HeI0CTaTKa KUCIOPO1a HAYMHACTCS pacial KIETOK
TOJIOBHOTO MO3Ta M KIIMHUYECKAsi CMEPTh MEPEXOUT B OMOJIOTHYECKYI0. B 3TOM cityuae Hamo
HEMEJICHHO MPUCTYIUTh K 0)KHUBIICHHIO, T.€. K HICKYCCTBEHHOMY JIBIXaHHIO U 3aKPBITOMY
maccaxy cepaua. CJIEAYET IIOMHUTDB! Hukorna He 0TKa3bIBaTh B MOMOIIM MOCTpagaBIie-
My, ¥ KOTOPOTO OCTaHOBHWJIOCH JIbIXaHUE U cepAneouenue. KoncraTupoBaTs CMEpTh UMEET MPaABO
TOJIBKO Bpad.

chyccmeermoe osixanue. Haznauenue - o0ecieunThb HACBIIICHUE KPOBU MOCTpagaBIICTO
KHCJIIOPOAOM, YAAJICHUC U3 HEC YIJICKUCIIOIO I'a3da, BOCCTAHOBJIICHUE CaAMOCTOATCIIBHOTO AbIXaHUS
3a CYCT MCXAaHNYECCKOT'O pa3aApaKCHUS HCPBHBIX OKOHYAHUM JIETKHUX MOCTYIIArOIIHUM BO3AYXOM.

Cnocobul uckyccmeenno2o Ovixanus - alllapaTHbIE U py4dHble. PydHbIe c110cOOBI MOXKHO
IIPUMEHATh HEMEJIEHHO 110 BOSHUKHOBEHUH HApPYIIEHUH IbIXaHUs, B TO )K€ BPEMS OHU
3HaUUTENbHO MeHee A (HEeKTUBHBI U Oosiee TPYAO0EMKH, YEM allllapaTHBIE.

MoskHO nenaTh HCKYCCTBEHHOE JIbIXaHue crioco0amMu "nu30 pra B poT" niaM "u3o pra B Hoc", Ipu
3TOM OKa3bIBAIOIIMI MOMOIIb BIyBA€T BO3/1yX U3 CBOUX JIETKHX B JIETKHE OCTPAAaBIIETO yepes
ero pot uiu Hoc. Crioco0 "u30 pra B poT" MOXKET OBITh MPUMEHEH IMPYU MHOTHX HECYACTHBIX
CIIyYasixX - IPU yAyIIEHUH, OTPaBICHUH, IPUHATHH CIUIIKOM OOJBIINX 103 JIEKApCTB, TPaBMax
TOJIOBBI, IPU HECUYACTHOM ciyyae Ha Boje. Criocol "u30 pra B poT" 3 deKkTuBHEE APYTUX
PYYHBIX CTIOCOOO0B: @) TOCTATOYHO OOJIBIIION 00beM BAyBaeMOro B Jierkue Bo3ayxa (1000 - 1500
MJ1); 0) TPOCTOM KOHTPOJIB 3a MOCTYIUICHUEM BO3/yXa B JIETKUE TIOCTPaaBIIero (1o
pacUIMpeHHIo IPYyIHOM KIETKH U ee onyckaHuio). HenocraTtok aToro cnocoda - B BO3MOXHOCTH
B3aWMHOTO 3apayKEHHsSI U IyBCTBA OPE3TIIMBOCTH Y OKA3BIBAIOIINX ITOMOIIb, TOITOMY BTlyBaHUE
IPOBOJIAT Yepe3 HOCOBOM IUIATOK, MapJIio, Yepe3 CIEelUalbHYI0 TPYOKY.

Iloozomoeka nocmpadasuie2o K UCKYCCMBEHHOM) ObIXAHUIO

1. Y10XUTh Ha CIMHY, HA POBHYIO FOPU30HTAJIBHYIO IOBEPXHOCTb.
8



2. OcBOOOANTH OT CTECHSIOIICH JBIXaHUE OJICHK Bl - PACCTETHYTh BOPOT, PEMEHb, Pa3BsA3aTh
TajCTyK ! T.II.

3. MakcumanbHO 3alIpOKMHYThH F0JIOBY MOCTPAJABIIETO, AJIS YEro MOJIOKUTH OJHY CBOIO PYKY
eMy I0J1 LIet0, a IPYTYIO - Ha 7100, HaJKaTh Ha J100, MpUaep>KUBas 1Iet0, IPU 3TOM OTKPOETCS POT
U SI3BIK OCBOOOIUT TopTansb (puc.1,2).

4. BbICTPO OYUCTUTH POT OT CIIU3H, KPOBU, UHOPOTHBIX TEJI, YAAJIUTh UX MaJbIeM, 00CEpHYTHIM
HOCOBBIM IJIATKOM WJIN MapJiei, BBIHYTh Chb€MHbIE 3yOHBIE MPOTE3bI.

Buinonnenue UCKYCCMBEHHO20 ObIXaHUs

[To oKOHYaHWY TOATOTOBUTEIBHBIX ONEPALNi 32)KMUTE HO3PH IMOCTPAAABIIETO MIEKOW HITH
nanbliam, caenaete 2-3 riryobokux Baoxa. [ my0oko BAOXHHUTE U, OXBATUB T'yOaMHu €ro por,
cienaiite ¢ cuiioi ByBanue (puc.3, 4). Eciu OTKpBITh POT MOCTpaiaBIIeMy HE yIalloCh, MOXHO
IIPOBOAMTH JbIXaHUE "U30 pTa B HOC", T.€. BIyBaTh €EMY BO3lyX Y€pe3 HOC, 3aKpbIBasi pOT
MOCTPAJIABIIIETO.

KOHmpOJZb 3a MMOCTYINICHUEM BO3yXa OCYHICCTBJIACTCA HaA I'J1a3 IO paClIuPCHUTO pr,HHOﬁ
KJICTKHU IIPU KAXKAOM BAYBAHUU U €C OITYCKaHHU. HpI/I ITOSIBJICHUH Y MOCTpagaBIICTO cIa0BIX
BIOXOB CJICAYCT HCKYCCTBECHHOC JAbIXaHUEC 10 BPEMCHU COBMECTUTH C €I0 AbIXaHUCM.

I/ICKYCCTBGHHOG JbIXaHHUEC HeO6XOI[I/IMO IIpOBOAXUTH A0 Ha4Yajla OKa3aHUA IIOMOIIKX Bpa4OM HJIN OO0
BOCCTAaHOBJICHHUA FJIy60KOFO PUTMHUYHOTO AbIXaHHUS.

3axpvimulii (nenpsamoti) maccasxc cepoya. HazHaueHue - HCKyCCTBEHHOE MOJICP>KaHNe
KpOBOOOpAIIEHHS B OpraHU3Me TTOCTPAIaBIIEro M BOCCTAHOBJICHUE HOPMAIBHBIX €CTECTBEHHBIX
cokpaieHuii cepana. KpoBooOpaiienne J0CTaBIseT KHCIOPOJ] 10 BCEM OpTaHaM U TKaHIX
opranu3ma. CienoBaTenbHO, OTHOBPEMEHHO C MacCa)XeM Cep/lia JOHKHO TPOU3BOTUTHCS
UCKYCCTBCHHOE JIBIXaHHE.

Iloozomoska k maccadicy cepoya SIBISETCSI OAHOBPEMEHHO U IMOATOTOBKOM K UCKYCCTBEHHOMY
JBIXaHUIO, TAK KaK OHA IPOU3BOJATCS COBMECTHO. Horum nocrpangasiiero pekoMeHayeTcst
npunogHsaTh Ha 0,5 M 11 9P pexTuBHOCTH Maccaxa.

Ilpu svinonnenuu maccasxca cepoya BCTaHbTe COOKY, 3alMHUTE TaKO€ MOJIOKEHUE, TTPH KOTOPOM
BO3MOJKEH Oojiee NI MEHee 3HAYMTENbHBINM HAKJIOH Haa HUM. HajkaTre nenaercs Ha HUKHIOIO
TPETh TPYAUHBL. ['pyInHA -3TO KOCTh MEPEIHEN YaCTH CKeJeTa, CoeuHstomas peopa. Hamoxure
Ha Hee JIaJIOHb OJJHOM PYKH, a JaJO0Hb APYroM - Ha ThUIBHYIO IOBEPXHOCTD IIEPBOMA.
HanasnuBanue Ha TpyuHYy CIEAyEeT NPOBOJANTH OCHOBAHHEM JIaJJOHU, 4 HE BCEH JIAIOHBIO,
BBICOKO TIPUIIOAHSIB MAJBIBI PYK, YTOOBI OHH HE KacaluCh IPYAHON KIETKH MOCTPAIaBIIETO.
HallaBJ'II/IBaTB 6I)ICTpI>IM TOJIYKOM H30 BCEX CHUII, I-IT061)I CMCCTHUTHh HUKHIOKO 4YaCThb I‘py,ZII/IHI)I BHU3
(puc.5, 6); HaaBIMBaHUE HA TPYAUHY MIPOU3BOIUTE C YACTOTOM OJIMH Pa3 B CEKYHIY, YTOOBI
CO3/1aTh JOCTATOYHBIA KPOBOTOK.

C Gonpoi OCTOPOXHOCTBIO CJICAYET ACTIATh MaCCaX JIIOAAM ITOKHUIIOTO BO3pacTa Uu3-3a
OIMIaCHOCTHU IEpCIoMa pe6ep U I'pYAUHBL. HOMHI/ITC, 4TO MaccCax cepaua U HCKYCCTBCHHOC
JABIXaHUEC IMTPOU3BOAATCS MOIICPEMEHHO.

KOHmpOJlb 3a npasuibHOCMbIO 3AKPbIMO20 Maccasica cep()ua OCYHICCTBIIACTCA 110
MMPOMIYIIbIBAHUIO ITYJIbCAa Ha COHHOM ApTCPpUU IMMOCTPAAABIICTO, a4 TAKIKE 11O CYKCHUIO 3pavKOB,
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MOSABJICHUIO Y MOCTPAAABIICTO CaAMOCTOATCIIBHOTO JbIXaHUs, YMCHBIICHUIO CUHIOIIHOCTH KOXKHA
U BUAUMBIX CIIM3UCTBIX 000JI0YEK.

JlnuTenbHOE OTCYTCTBUE MYJIbCA PH MOSBICHUU IPYTHX PU3HAKOB OJKHBJICHHS CITY)KUT
npu3HaKoM GUOpHILIAIUK cepaua. B aTom ciyyae He0OX0MMO MPOJOIHKATH OKa3aHUE TIOMOLIH
JI0 IPUOBITHUSI Bpaya JUis TOCTaBKU B Jie4eOHoe yupexkaeHue. O BOCCTaHOBJICHUH pabOThI cep/a
CYZAT IO TIOSIBIICHUIO Y HETO COOCTBEHHOT'O PETYIISIPHOTO ITYJIbCA.

YHu6€pcaﬂbHafl cXema oKa3aHuA nepeoﬁ nomvouwiu
Ha mecme npoucuiecmeust.

1. Ecnu HeT co3HaHMA U HET I1yJIbCa HA COHHOM apTepUU — MPUCTYNHUTD K
peaHMMALHH.

2. Ecnu HeT co3HaHUs, HO €CTh MYJbC HA COHHOW apTepUu — MOBEPHYThH HA KUBOT H

OYHMCTHUTH POTOBYIO N0JIOCTh.

[Tpu apTepuanbHOM KPOBOTEUEHUH — HAJIOKUTH HKIYT.

[Tpy HamU4KU paH — HAJIOKUTH TOBSA3KH.

5. Ecnu ecth npu3HaKu NepeioMoB KOCTEH KOHEYHOCTEN — HAJIOKUTH TPAHCIIOPTHBIE
LIUHBI.

Hw

Ilocnedosamenvnocms peanumayuu npu OKA3aHUU 008PAYEOHOI NOMOULU ROCIMPAOAGUIEMY.

1.
Y6enutbes B OTCYTCTBUM ITyJIbca Ha COHHOM apTepuu. Heb3s TpaTuTh BpeMs Ha
OIpeIEeTICHUE IPU3HAKOB JIBIXAHMS.

2. OcB0OOOAUTH TPYAHYIO KJIETKY OT OAEKAbI U PACCTETHYTh MOSCHON
peMeHb. Heuib3st HAHOCUTH yJap MO IPyAUHE U IPOBOJUTE HEMPSMOM Maccax
cepua, He 0CBOOOAMB IPYIHYIO KIIETKY U HE PACCTETHYB PEMEHb.

3. TIpuxpbITh IBYMS HATbIIAMH MEUYEBUIHBIN OTPOCTOK. Hesib3st HAHOCHUTH yaap 1o
MEUEBUAHOMY OTPOCTKY MIJIM B OOJIACTh KIIFOYHII.

4.  Hanectu yaap xynakoM 1o rpyause. [IpoBeputs mynbc, eciu mysibca HeT —
NEPENTH K caeayrouen no3uuuy 5. Heb3st HAHOCUTE yaap IIPU HAIMYUU ITyJIbCA
Ha COHHOW apTEpHH.

5.  Hauyare Henpsimoii maccax cepaua. Yactora Haxatus 50-80 pa3 B MUHYTY.
['myOuHa npoaaBIMBaHus IPYIHOMN KJIETKH J10JIKHA ObITh HE MeHee 3-4
cM. Hesb3s1 pacnionarats J1aJiloHb Ha IpyIH TaK, 4T00bI OOJIBIION Maser] ObLT
HaIPABJICH Ha CIIacaTels.

6. Cnenarp «BIOX» UCKYCCTBEHHOTO JbixaHus. Heb3s 1enath «BIOX»
VCKYCCTBEHHOTO JIBIXaHMs, HE 3a)aB IIPEIBAPUTEIBHO HOC MOCTPaAaBIIETO.

7.  BbINOJHATH KOMILIEKC peaHUMAaLHMH.

HPGGM]ZCZ 6bINOJIHEeHUSA peaHUMAYUU.

- Ecnu oxa3pIBaeT MoMoIIb 00UuH cnacameiv, TO 2 «BJ10Xa» UCKYCCTBEHHOT'O JIbIXaHUS
Jenarot nociie 15 HajaBnuBaHu Ha TPYJIUHY.

- Ecnu oxa3eiBaeT nomouis epynna cnacamereti, To 2 «BA0Xa» UCKYCCTBEHHOTO JIbIXaHUS
JIENIaloT MOocCJie S HaJaBIMBaHUM Ha TPYJIUHY.

- Jlns 6IcTporo Bo3BpaTa KpOBU K CEpALlY — MIPUIOJHATH HOTH ITOCTPaIaBIIEro.

—  Jlnst coxpaHeHus )KU3HU TOJIOBHOTO MO3Ta — MPHJIOKHUTH XOJIO K TOJIOBE.

- JIng ynanenus Bo3myxa U3 JKeJyJlKa — IOBEPHYTh NOCTPAJABIIETroO Ha )KUBOT U HA/IaBUTh
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KyJlaKaMH HUKE ITyIIKA.
Ecin oka3pIBaronux MoMoulb HECKOJIbKO, TO PEKOMEHAYETCS CIEAYIOIAs CXEMa:

Ilepswiii cnacamens TPOBOAUT HENIPSIMON Maccaxk cepJilia, OTAaeT komanay «Buox» u
KOHTpOJUpYeT 3¢(HEKTUBHOCTh BAOXA M0 MOJbEMY I'PYIHOM KIETKH.

Bmopoti cnacamens TpoBOJUT UCKYCCTBEHHOE JBIXaHUE, KOHTPOJIUPYET PEAKIUIO 3pAUuKOB,
MyJbC HA COHHOM apTepuu U HHHOPMHUPYET TAPTHEPOB O COCTOSIHUH MOCTpaaaBiero: «Ecte
peakuusg 3paukoB! Het mynbsca! Ectb mynbe!» u T.10.

Tpemuii cnacamens NIPUNIOJTHUMAET HOTH MTOCTPAAABILIETO AJIs JTYUIIEro MPUTOKA KPOBHU K
CEep/Ily ¥ TOTOBUTCA K CMEHE MapTHEPa, BBIMOJHAIONIETO HEMPSIMOM Maccax cepla.

PeannManuio HeIB3S MIPEKPAIATH IO IMOSBIEHMS HVIbCA U CAMOCTOSITENLHOTO IBIXAHUS WA 00
Havaja okaszagusa nmoMoiiu BpayoM "Ckopoii momomn'.

AKcnepumenmanvras wacmo

IIpumensieMmoe 06opynoBaHue

Pabora BeIIOTHSIETCS HA MAaHEKEHE-TPEHaKEPe, PEAHA3HAYCHHOM I 00yJICHHUS
IPAaKTUYECKUM HaBbIKaM IPOBEIEHUS] HCKYCCTBEHHOTO JIbIXaHUs CIIOCOOOM "H30 pTa B poT" U
(HempsSIMOT0) 3aKPBITOr0 Maccaxka cepana. MaHekeH CHa0XeH MyJIbTOM YIIPaBIICHUS U
CUTHAJIM3ALUY.

Ykazanusn no mexnuke 6ezonacnocmu

1. 3anpemiaercs npUcTynaTh K BBIIIOJIHEHUIO paboThl O€3 mpernogaBatess win JadopaHTa.
2. Ilpu obHapykeHUU HEUCIPABHOCTH HEOOXOIMMO MPEKPATUTh MTPOBEIEHNE PAOOTHI U
cOO0OLIUTH 00 ATOM IPETOIaBaTENI0 WK JTa0OPaHTYy.

Ilopsaook evinoanenus pabomeol

Hckyccmeennoe ovixanue cnocobom "uzo pma 6 pom".

1. Ha rpynu maHekeHa, Jexallero Ha ClIMHe, pacCTErHYTh OJEXKAY U YCTAHOBUTh
HE00XO0/IMMOCTh MPOBEICHHSI IIXaHUS TI0 HETIOABUYKHOMY COCTOSIHUIO TPYTHON KIIETKH.

2. OCMOTpeTL IMOJIOCTDH PTa C LCIIbIO BBIAABJICHUA U YIAJICHUSA NHOPOAHBIX MPCIMETOB,
MNPEIATCTBYIOIUX IMTPOBCACHUIO JbIXaHU .

3. 'onoBy MaHeKeHa MaKCUMAaJIbHO 3aIPOKUHYTh HAa3aJl IIyTeM MO/ -KJIabIBaHUS OJHON PYKH
O[] IS0 ¥ HAJaBIUBAaHUEM JAPYrod Ha J00 (3TUM o0ecrieynBaeTcsi MPOX0IUMOCTh

JIBIXaTeTBHBIX MTYTEH ).

4. T'onoBy MaHEKeHa MOBEPHYTh HAOOK, MPU HEOOXOAMMOCTH YAATUTh HHOPOIHBIC TTPEIMETHI.
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5. IlonoxuTh MapieByro caladeTky Ha poT MaHekeHa. Crenars ri1yOOKHid BIOX U 3aTeM IUIOTHO
MIPUIKaB CBOM POT KO pTY MAaHEKEHA M 3a)KaB €MY HOC MaJibIIaMHU WUJIM CBOEH IIEKOH, TPOU3BECTH
B HETO BBIJIOX (IIpU ATOM Ipy/iHas KJI€TKa MaHEKEHa JI0JIKHA [IOJJHUMAThCS, & Ha ITYJIbTE JIOJIKHA
3aroparbCs CUTHAJIbHAS JlaMIia "HOpMaJIbHO").

BnyBanue Bo3yxa IpOM3BOJUTCS KaXIbI€ 5 CEKYH/I, YTO COOTBETCTBYET YacTOTE AbIXaHus 12
pa3 B MUHYTY.

ITocae kaxgoro BAYBAaHHA POT U HOC IMOCTPAAaBIICTO OCBO60)KI[3IOTC$I JJIs CBO6OI[HOFO BbIXOJa
BO3ayXa U3 JICTKUX.

Hapyosicuwiti maccasic cepoya.

1. 3aHATH MeCTO ci€Ba WJIM CIpaBa y IPyAU MAaHEKEHA U ONPEIEIUTh MECTO IIPUIIOKEHUS
YCUJIMH ITPU Macca)ke MOCPEICTBOM IPOILYIIbIBAHUS HUKHETO KOHIIA TPYIUHBI.

2. HanoxuTh HIKHIOIO YacTh JIAZIOHU OJIHOM PYKH, a 3aTeM MOBEPX MEePBOIl PyKH MOJIOKUTH O]
MPSIMBIM YTJIOM BTOPYIO PYKY, CA€JIaTh HaJIaBIMBaHUE HA TOUYKY, HAXOSIIYIOCS HA PACCTOSHUM
OJIHOI TPETH BBEPX OT HIHKHETO KOHIA TPYIUHBI.

3. HapaBnuBaHue ciieqyeT Mpou3BOIUTEH OBICTPBIM TOYKOM, CIIErKa MOMOras HakJIOHOM
KOpIyca Tak, 4TOObl CMECTUTh HWKHIOIO YacTh IPyAuHbI BHU3 HA 4 cM. [Ipu 3TOM Ha nynbTe
3aropaetcs Jamna "HopMaibHO". [locie Tomyka pyKy OCTalOTCS B HUYKHEM MOJIO0KEHUH B
teueHue npumepHo 0,5 ¢, mocie 4ero clielyeT clierka BBIIPSIMUTHCS U pacciaabuTh pyKu, HE
OTHHUMAs UX OT TPYJIN MaHEKEHa.

4. ITpu npunoKeHUH yCuius 00JbIle HOPMAILHOTO Ha MyJIbTE 3aropaeTcs Jamna "CuibHO".

5. HapaBnuBaHue IPOU3BOIUTCS B TaKT € JIaMIioN "puTM cepana” (OAWH pa3 B CEKYHY).
Konumponwsnusie éonpocwi

1. Y3 xakux 3TanoB COCTOUT IepBasi IOMOIb IPU MOPAKEHUH dJIEKTPUUECKUM TOKOM?

2. Kakue MepsI pe1oCTOPOKHOCTH HAZ0 COOMIOAATH MPH OCBOOOKICHUN TOCTPAIaBIIEro OT
JIEUCTBUSI TOKA, YTOOBI CAMOMY HE OKa3aThCsl B KOHTAKTE C TOKOBEIYIIIMMH YaCTSIMH HIIH C
TEJIOM MOCTPaAaBIIETro?

3. Bb1 ocBOOOAMIIN TOCTPaIaBIIEro OT ASHCTBUS TOKA. UTO HAIO0 caenath Aanblie?

4, I[J'IH OIIPEACIICHUN COCTOSAHUS MMOCTPpAAAaBIICTO YTO HAAO0 CACIATh U HpOBepI/ITL?

5. Kaxk ocymecTBisieTcs mpoBepKa HaIU4Ks KpOBOOOPAIEHHS U IbIXaHUS B OpraHU3Me
ITOCTPAIaBIIEr0?

6. Kakue BO3MOKHBI COCTOSIHUS OpraHU3Ma YeJIOBEKA MpH MonaJaHuu Moj AEHCTBUE TOKa?
7. KakoBbI NpU3HAaKK KIMHUYECKON cMepTh?

8. HazHaueHne UCKyCCTBEHHOTO AbIxaHus1. Kakue crnocoObl HCKYCCTBEHHOTO JIBIXaHHS BaM
HW3BECTHBI, KAKOBBI HEAOCTATKH 3THX CIIOCO00B?

9. Kax IMpaBHJILHO ACJIAaTh SaKpBITLIﬁ Maccax cep;[ua?
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10. TTo kakuM SIBJICHUSM MOKHO MTPOBEPUTH MPABMIBHOCTD MPOBEACHHUS HCKYCCTBEHHOTO
JIBIXaHUs, 3aKPBITOr0 Maccaxka cepata?

1 1 ECJII/I BbI OKa3aJIMChb OAMH HAa OJHUH C HOCTpaI[aBH_H/IM, HaxogAmmMcesa B COCTOSIHUN
KJIIMHUYECKOW CMEPTH, 4TO OyJEeTe JIeNIaTh, B KAKOH MOCIEI0BATEIIHHOCTH U KAKOM
COOTHOIIIEHUU?

12. Eciin BBl MOKETE OKa3bIBATh IIOMOILB BJIBOEM, YTO, B KAKOM MOCJIEI0BATEIbHOCTH U 10
KaKux 1op Oynere aenarb?

IIpakTnyeckas padora (7,8)
BeimonHeHne pa3beMHbBIX COSTMHEHUH.
Bpemsi BbInoJIHeHUs: 2 yaca
Heab padoThi: H3y4UTh JOCTOMHCTBA U HEAOCTATKH PA3bEMHBIX COCTMHEHHIA.
MarepuaJibl, 060pyA0BaHHe: CIIPABOYHBIC JaHHBIE.

OcHOBHbIE TeOpeTHYECKHE CBeIeHHS

Pa3bEMHBIMM Ha3bIBAIOT COEMHEHUS, pa300pKa KOTOPBIX IPOUCXOUT 0€3 HapyIIeHUs
[IEJIOCTHOCTH COCTAaBHBIX YacTel nzaenuii. Hanbonee pacpocTpaH€HHBIMU B MAITMHOCTPOCHUHT
BUJAMHU Pa3bEMHBIX COCTUHEHUH SIBJIAIOTCSA: pe3bOOBbIE, IINOHOYHBIE, IIIJIUIEBbIC, KIMHOBBIE,
mTU(TOBBIE U TPOPHUIIBHBIE.

Pe3b00BbIM Ha3bIBAIOT COCIUHEHNE COCTABHBIX YACTEH M3/1eNUs C IPUMEHEHUEM JeTalH,
umeroiei pe3p0y. Pe3nba momydaercst mpope3aHneM Ha MOBEPXHOCTH CTEP)KHS KaHABOK ITPH
JBUKEHHUH IJIOCKOU (UTYpPBI — poduiis pe3pObl (TpeyroibHUKA, TPANECUUU U T.1.)

1) yHUBEpCaAIbHOCTD,

2) BbICOKas HAAEKHOCTD,

3) masible rabapuThl U BEC KPENEKHBIX Pe3bOOBBIX JeTajel,

4) ciocoGHOCTH cO3/1aBaTh U BOCIPUHUMATDH OOJIBIIINE OCEBBIE CUIIBI,

5) TEXHOJIOTUYHOCTH U BO3MOKHOCTh TOYHOT'O U3TOTOBJICHHSI.

Henocratku pe3bOOBBIX COEAMHEHUI

1) 3HaUMTENBHAS KOHIIEHTPAIHMS HANPSHKEHUH B MECTaX PEe3KOro U3MEHEHHUS TIOMIEPEIHOTO
CeueHMs;

2) nuzkuit KITJI moaBMXHBIX pe3b0OBBIX COEANHEHUH.

Knaccudukanus pe3so

1) ITo popme moBepxHOCTH, HA KOTOPOH 0Opa3oBaHa pe3nda:
- LWJIMHIPUYECKHE;

- KOHUYECKHUE

2) 1o popme npoduist pe3bObI:

- TPEYTrOJIbHbIE

- TpaneuuujanbHbIe

- YIIOpHBIE

- IPSIMOYTOJIbHbBIE

- KpyTJible

3) Ilo HanpaBiieHNIO BUHTOBOM JIMHUU: TpaBasi U JieBasl.

4) Ilo uncny 3ax0/10B: OJHO3aXOAHbIE, MHOT03aXOJHBIE (3aX0JHOCTb ONPEIEIAETCS C TOpLA MO
KOJIMUECTBY COETaroluX BUTKOB).

5) 1o Ha3zHaueHuto:

- KpenéxHsble,

- Kpené&XHO-yIJIOTHAOILNE,
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- pe3b0BI I Mepeiadn TBHKEHUSI.

[[ImoHOYHBIE COEAMHEHUS

InoHOYHBIMU COEAMHEHHUSIMU Ha3bIBAIOT Pa3bEMHBIE COEIMHEHMSI COCTAaBHBIX YacTel U3AEIHi ¢
IpUMeHEeHHEM MINOHOK. [IImoHoYHbIE COENMHEHNUS COCTOST U3 BaJla, IIIOHKU U CTYIIHIIBI KOJIeca.
[Inonka npezcraiseT co00i CTaabHOM OpYC, KOTOPBIN BCTABISETCA B Ma3bl Bajla U CTYNHULBL.
OHa ciy’XuT AJ1s nepejauy BPaIlaloIIero MOMEHTA MEX/1y BaJIOM M CTYIHIEH KoJieca, IIKMBA,
3Be3/104kH. [1InoHOYHBIE COeTMHEHNS IIMPOKO MPUMEHSIOTCS BO BCEX OTpacisixX
MAaIIMHOCTPOCHUS MIPU MAJIBIX HArpy3Kax U HEOOXOIUMOCTH JIeTKOI cOopkH, pazdopku. ITo mepe
pOCTa Harpy30K IPUMEHEHHE MINOHOYHBIX COeAMHEHUH COKpaIllaeTCsl.

JlocToMHCTBA IIIOHOYHBIX COEIMHEHUN

1) npocToTa KOHCTPYKLUH;

2) nerkocTh COOPKH U pa30OPKU COCTUHEHUSI.

HenocTaTku MIITOHOYHEIX COEIUHEHUMN

1) mmoHo4YHkIe a3kl OCAAOISIOT BaJ U CTYIHILY HACA)KUBAEMOMH JeTalny (YMEHBIIACTCS CEUCHUE
JIETaJIN ),

2) LIMOHOYHOE COEIMHEHUE TPYA0EMKO B U3TOTOBIIEHUU.

Turbl ITOHOK

1) I[Ipusmarudeckue mmoHku (puc.3)

- CO CKPYTJICHHBIMU TOPIAMU;

- C IUIOCKUMHU TOPLIAMU;

- C OJTHUM TUTOCKHM, a JIPYTHM CKPYTIICHHBIM TOPIIOM
2) CermeHTHbIE MIOHKH (puc.3)

3) Knunosble minoHku (puc.3).

4) TaHreHuMaIbHBIE IIMTOHKH (pHUC. 3).

[IImonouyHBIE COCAUHCHUA IMOAPA3ACIIAIOT Ha HaprDKéHHBIC 151 HeHaHpH)KéHHBIC.
HeHaHpH)KeHHBIG COCAUMHCHUA MMOJIYYar0T C IOMOIIBIO MPU3MATUIYCCKUX U CCTMCHTHBIX IIIMOHOK.
HaHp}I)KeHHHe COCAUHCHMUS MMOJIYYar0T C IOMOLIBIO TPUMCHCHH A KIIMHOBBIX U TAHI'CHIHAJIBHBIX
IITTOHOK.

[IInuneBble coeqUHEHUS

[InuieBsie coequHEHUs 00pa3yroTCs BHICTYIIAaMHU — 3yObsIMU Ha Bally U COOTBETCTBYIOIIMMHU
BITaJINHAMH - UIMIIAMH B CTymuIle. Pabo4nmMu moBEpXHOCTSIMU SBJISIFOTCSI OOKOBBIE TPaHH
3yoneB. [1lnuiieBoe coenHeHNE YCIOBHO MOKHO pacCMaTpUBaTh KaK MHOTOIIITTOHOYHOE.
[[InuueBbie COEMMHEHUS IMUPOKO PACTIPOCTPAHEHBI B MAITMHOCTPOEeHUU. VX pazmepsl Takxke
CTaHJapTU30BAHBI.

JlocTOMHCTBA NITUIEBHIX COSAUHEHUN

[[InuieBbIX COENUMHEHH 110 CPABHEHUIO CO IIMOHOYHBIMHU COEIUHEHUSMMU:

1) myuree eHTpUPOBAHUE JETAICH HA BAITY;

2) yMeHbIIIEHUE YUCIIa JIeTaleil COeIMHEHHUS;

3) npu OAMHAKOBBIX rabapuTax nepeaaroT OONbIINI BpalAIOINil MOMEHT 3a cueT OoJblIeit
MOBEPXHOCTU KOHTAKTA,

4) BBICOKAsI HAJIGKHOCTH TIPU TMHAMHUYECKUX H PEBEPCUBHBIX HArpy3Kax;

5) meHblee ocnabieHue Bayia (pacyeT Ha MPOYHOCTh BEACTCS M0 BHYTPEHHEMY JAUAMETPY).
Henoctatky MumMIeBBIX COCTUHEHHI

1) crmoxHast TEXHOJIOTHS;

2) MOBBITIICHHAS! TOYHOCTH U3TOTOBJICHHUSI;

3) BBICOKasi CTOUMOCTb.

Knaccudukanus numneBsx COeTUHEHHH
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1) ITo xapakTepy coeIMHEHUS:

- HeTIOJIBIKHEBIE (puc.4.a);

- IO/IBYKHEIE (OJIOK IIeCTepeH KOPOOKH mepeiay).

2) ITo dhbopme 3yObeB:

- npsimo0ouHkIe (puc. 4.a),

- O9BOJILBEHTHBIC (puC .4.2),

- TpeyroibHbIe (puc. 4..0).

3) I1o croco0y eHTPUPOBAHUS JIETATM OTHOCUTEIHHO BaJa:

- IO HAPYKHOMY JIUaMETPY, 110 BHYTPEHHEMY JIUAMETPY, IO OOKOBBIM IIOBEPXHOCTSIM 3yObEB.

Iopsiaok BbINOIHEHUS PA0OTHI:

1. O3HaKOMHUTBCS ¢ UHPOPMAIIUEH O BUIAX COSTUHEHUIN
2. 3y4uTh TOCTOMHCTBA U HEAOCTATKHU

3. CocTaBHUThH OTYET

4. OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHI.

Conep:xanue oryera:

1. Ha3Banue u 1ienpb paboThI.

2. Onucarh JOCTOMHCTBA U HEJIOCTAaTKH KaXKJ[0r0 BHJA.
3. BeiBojibI 110 paborTe.

4. OTBETUTH HA KOHTPOJIbHBIE BOIPOCHI.

KouTtpoJibHbIE BONPOCHI:

1. Kakue Bubl pe3bOOBBIX COSMHEHU CYIIECTBYIOT?
2. 1514 4ero NpUMEHSIOTCS IIOHKN?

3. Kakue npeumyiecTa y MUIMLIEBBIX COCIUHEHUI?

IIpakTnyeckas padora (9,10)
BoinonHeHnue cBapHbIX, 3aKJIENOYHBIX U KJIEEBBIX COEAMHEHUH.
Bpems BeinmosiHeHus: 2 yaca
Hean padoThl: N3y4UTHh BUIBI HEPA3hEMHBIX COCTUHEHUN
Mamepuansi, 060pyoosanue: TEXHUIECKUE YCIOBUS COCTUHEHUI.

Ocnosnble meopemuyecKkue c6e0eHus

CBapHoe coeIMHEHUE — HEpa3bEMHOE COSAMHEHUE, BHIMIOJHEHHOE CBAPKOH, T.€. TyTEM
YCTaHOBJICHUS] MEKaTOMHBIX CBA3€H MEX1y CBAPMBAEMbBIMHU YaCTSAMU ITPU HATPEBAHUM WJTU
IJIACTUYECKOM J1e()OPMUPOBAHUH.

CBapHble coeIMHEHUS SBISIOTCS Hanbosee pacnpocTpaHEHHBIMU U COBEPIICHHBIMH U3
HEpa3bEMHBIX COCIMHEHUHN, TaK KaK Jy4Ile IPYrux 00eCeunBaroT yCIOBUS PABHOIIPOYHOCTH,
CHUYKEHUS MacChl U CTOUMOCTH KOHCTPYKIUH.

Mertann coequHAEMBbIX CBapKOM JIeTalleld — OCHOBHOW; METaJUI, MPEIHA3HAYCHHBIN 1711 BBEJICHUS
B CBAPOYHYIO BaHHY B JIOMIOJIHEHUE K PACIJIABIIEHHOMY OCHOBHOMY, Ha3bIBAETCSl IPUCATOUHBIM;
MepETUTaBICHHBIA MMPUCAI0OYHBIN METaIIJI, BBEIEHHBIN B CBAPOUHYIO BaHHY, HAa3bIBACTCSI
HATUTaBIIEHHBIM. YYaCTOK COCUHEHHS, 00pa30BaBIINIICS B pe3yNbTaTe KPUCTAIUTH3AIII
METaJUTMYECKOW CBApOYHON BaHHBI, HA3BIBACTCSI CBAPHBIM IITBOM.

[IpeumyiiecTBa CBApHOTO COSUHEHUS

- HEBBICOKAsi CTOMMOCTh COSIMHEHUS, OJIaroapsi Majol TPyI0EMKOCTH U TTPOCTOTE CBAPHOTO
IIBA;

- CPaBHHUTEJIbHO HEOOJIbIIIAs Macca;

- CEYCHHE JICTANIM HE OCIA0ISIeTCS OTBEPCTUEM;

- TEPMETUYHOCTh aBTOMATHU3aI[MH1 TTPOIIECCa CBAPKH.

HenocraTku cBapHOTO COEeAMHEHUS
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- IOSIBJICHHE KOPOOJICHHSI, OCTATOUHBIX HANIPSKEHUH TIOCTIE CBAPKH,

- HEIOCTaTOYHAs HAAEKHOCTh MPU BUOPAIIMOHHBIX YIapHBIX Harpy3Kax.
- TPYAHOCTh KOHTPOJISI KAUECTBA;

- kBajuuKamnus padboyero.

Knenansle coequneHus

3aKyIENOYHbIM Ha3bIBAETCS COEIMHEHUE JIeTalel ¢ IPUMEHEHUEM 3aKIIENOK — KPEMEXKHBIX
JieTajied U3 BBICOKOIIIACTUYHOTO MaTepHala, COCTOAIMUX Yallle BCEro U3 CTEPXKHS U 3aKJIaJIHON
T'OJIOBKH; KOHEII CTeP KHS PACKIENBIBACTCS ATl 00pa30BaHMs 3aMbIKAIOIIEH TOJIOBKH.
3aKJIENOYHOE U3LEIINE SBISIETCS HEPa3bEMHBIM U HETIOJBUKHBIM, TAK KaK B HEM OTCYTCTBYET
BO3MOKHOCTb OTHOCUTEJIBHOTO JBUKEHUS COCTABHBIX YaCTEH. PsAbI IOCTAaBIEHHBIX 3aKIENIOK
00pa3yroT 3aKiIENOYHbIN M0B. [IpUMEHSIOT A1 U3l U3 JINCTOBOTO, II0JIOCOBOIO MaTepuasia
WX TPOQHUILHOTO MPOKaTa B KOHCTPYKIUAX, PAa0OTAIOIINX B YCIOBUAX YIaPHBIX WIH
BUOPAIIMOHHBIX HArPy30K (aBHALUs, BOAHBIN TPAHCIOPT, METAIUIOKOHCTPYKIIUU MOCTOB,
MOJKPAHOBBIX OAJIOK M T.J.) IPH HEOOIBIINX TONIIMHAX COSIUHAEMBIX JeTaleld U3 MaTepHajoB,
HE JIONCKAIOIIMUX HarpeBa Ui HE CBAPUBAEMBIX.

JlocTonHCTBaA KJeNIaHbIX COEIMHEHUI

1) xopoio paGoTarT B KOHCTPYKIMSIX, TOABEP>KEHHBIX BUOPALUSAM U IOBTOPHBIM
JUHAMHWYECKUM Harpys3kam, IrJie CBapHbIe COEAMHEHUS HEJOCTATOYHO HAIEKHBI;

2) IpUMEHSIIOT JUI COEMHEHUS] MaTepUalioB, HE CBAPUBAEMbIX I TPYIHOCBAPUBAECMBIX,
HEIOIyCKAIOUINX HarpeB IpU CBapKe, KOPOOAIUXCs NN MEHSIOINUX MEXaHUYECKHE
XapaKTEPUCTHUKHU.

HenocraTky KilenanbIX COEIMHEHUN

1) noBbILLIEHHAS METATUIOEMKOCTD;

2) TpyAOEMKOCTb U3TOTOBJICHUS;

3) HEBBICOKasi TEXHOJIOTMYHOCTb.

Kpureprun paboTocrnocoOHOCTH 3aKIEMOYHBIX COSAMHEHUH

Kpureprem paboTocriocoOHOCTH KIEMaHbIX COETMHEHUN SBISIETCS IPOYHOCTh, IPUUEM MIPH
pacyérax MpearoIaracTcs, 4To HaIPSKEHUS B CEYEHUSX PACIIPEECIICHBI PABHOMEPHO.

KneeBbie coennuenns

KrneeBbiM Ha3bIBaeTCsl HEpPa3bEMHOE COETMHEHNE COCTABHBIX YacTel U3/IeNHsl ¢ TPUMEHEHUEM
kies. JleficTBre KiieeB OCHOBaHO Ha 00OpPa30BaHUM MEKMOJIEKYISIPHBIX CBSI3EH MEXTY KIICeBOM
TUIEHKOW U TIOBEPXHOCTSMU CKJICCHHBIX MaTepHanoB. [I[pUMEHSIOT A coeTuHEHHS
METaJUIMYECKNX, HEMETAJUTMYECKUX M PA3HOPOIHBIX MaTepuaioB. KieeBbie CoeTMHEeHUs
MPUMEHSIOT B TAKMX OTBETCTBEHHBIX KOHCTPYKIIUSX, KaK JIETATEIbHBIE alapaTbl 1 MOCTHI.
JlocTonMHCTBA KJIEEBBIX COCAUHEHUM

1) BO3MOKHOCTH COEAMHEHHUS MTPAKTUYECKH BCEX KOHCTPYKIIMOHHBIX MaTEpUaIoB B THOOBIX
COUYETaHMSIX, JTF0OO0M TOJIIMHBI U KOH(UTYpalHH;

2) TepMETUYHOCTb;

3) KOppo3uitHasi CTOMKOCTh COCTUHEHUI;

4) He CO3/1al0T KOHIIEHTPALIUU HAPsHKEHUH,

5) He BBI3BIBAIOT KOPOOJICHUS JeTale;

6) HanE)HO PabOTAIOT MPU BUOPALIMOHHBIX HATPY3Kax;

7) KJIeeBbIe COCTMHECHHUS JICTIICBIIC;

8) KJeeBble KOHCTPYKIIUH MPHU MPOYHUX PABHBIX YCIOBHUSAX 00IaJar0T MEHbIIEH Maccoil.
Henocratku kiieeBbIX COSTMHEHUNA

1) cpaBHUTEIHHO HEBBICOKAS IPOYHOCTh, B OCOOCHHOCTH MPU HEPABHOMEPHOM OTPHIBE;

2) OTHOCHUTEIIBHO HEBBICOKAS JIOJITOBEYHOCTh HEKOTOPBIX KIIEEB («CTapECHHEY);

3) HM3Kas TEIJIOCTONKOCTD;

4) HEOOXOIUMOCTh COOJTIOICHHSI MEP TI0 TEXHUKE 0€30MacHOCTH (YCTaHOBKA MMPUTOYHO-
BBITSDKHON BEHTHIIALINN );
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5) st GONBIIMHCTBA COETUHEHUH TpeOyeTcsl HarpeB, CKaTHE U IJIUTEIbHAs BBIICPKKA
COEIMHIEMBIX JIETAJIEH.

[Taiika — 3TO Takasi TEXHUKA, IPU KOTOPOU TBEPAbIE METAJUIMYECKUE AETaU OYEHb MPOYHO,
HEMOJIBUYKHO U TEPMETHUYHO COEAUHSIOT IPYT C JPYTOM C IIOMOILBIO PACIUIaBIEHHOTO METalIa.
OTOT MeTO/1 OB OTKPBIT ETUNTSIHAMHU 5 ThIC. JIET Ha3al. Bce 0e3 UCKITtoueHus: yIoMsIHYThIE B
ATOM KHUTE METAJLJIbI MOXKHO TasITh.

I[Taiika 1 cBapKa OUY€Hb TECHO CBS3aHbI MKy COOOM

B otnuume ot cBapku, B pe3ysbTaTe KOTOPOH Kpasi METaNIMYECKHUX JIeTaleil pacIiiaBiIsiioTCs U
IIPU OCTBHIBAHUU 00Pa3yIOT OUYEHb IJIOTHOE COCAUHEHNUE, MIPHU Maiike coeuHsIeMbIe
METaJUIMYECKHE JIETAM TOJILKO HarpeBaroTCsi, HO OCTAIOTCS TBepAbIMU. B kauecTBe
COEIMHUTEIILHOTO CPeICTBA (IIPUIOS) UCTIOIb3YIOT METAJUIMYECKUE CIIaBbI, KOTOPBIE IIABATCS
[IPU HarPEeBAaHUU U, CIUIABIISISICH C HATPETHIMU MTOBEPXHOCTSIMH, COCTUHSIOT AeTanu. UToOb!
MPEIOXPAaHUTh 3aUNIICHHBIE TOBEPXHOCTH COSAMHIEMbIX JIeTallel OT OKUCIICHUS, UCTIOIb3YIOT
nasuTbHBINA (ITFOC.

[Tpu maiike TeMmeparypa IIaBJICHUs IPUIIOS HIDKE TEMIIEPATyphI IJIaBICHUS COSTUHIEMbIX
JeTajei, B TO BpeMs Kak MPU CBApKE 3TU TeMIIepaTypsl 04eHb Oin3kue. KauectBeHHO
BBIMIOJTHEHHOE TaiiKOM coelMHEeHNEe UHOT/Ia BBIICPKUBACT Jaxke OoJiee BBICOKHE MEXaHUYECKUE
Harpy3Ku, 4eM OCHOBHOM MaTepuail. OrnpeiesieHHbIE BUIbI CIIAsTHHBIX COSAMHEHUN MOYKHO JaKe
crubath U nepekpy4ynBaTh. CrasHHbIC U CBapHbIE COSIMHEHUS, KaK U KJIEEBbIe COCTUHEHUS,
SIBJISIFOTCSL HEPA3bEMHBIMU.

Ceiiuac MeTal B CTPOUTENILCTBE U OBITY B 3HAYUTEIILHON Mepe BBITECHEH CHHTETUYECKUMU
Martepuaiamu (TpyOOIpOBO/IbI, IETKUE CTPOUTEIbHBIE KOHCTPYKIIMH, €MKOCTH, MIOCY/1a U T. 11.).
[ToaTomy Kk maiike oOpaIiaTcs yKe He TaK 4acTo, Kak panbiiue. OHa, 0JHAKO, HE TToTepsiia
CBOEr0 3HAYCHMS KaK TEXHUKA COCIMHEHUSI METAJIJIOB, MPEK/IE BCErO B CIy4asiX peMOHTa
METAJITMYECKUX MPEIMETOB.

OcHOBHBIE IOHATHSA

Js maitku HanOoJiee BaXKHO OMPEIeTUTh HE0OX0IUMBIN TTPUIION U NasuibHbIN (utoc. [Tpu maiike
MECTO CIaliKu ClieyeT HarpeThb J0 TAKOT'O COCTOSHUS, YTOOBI Hayall MJIaBUThCS MIPUIIONL, a He
METAJJT COeAUHAEMBIX JeTanield. [Ipumnoit — 3To criaB, KOTOPBIN MPU HarpeBe CHayvasia
pa3MAr4aeTcs, U JIMIIb [IPU AAJBHEHUIIEM ITOBBIICHUN TEMIIEPATYPBI CTAHOBUTCS KUIKHUM.
WuTepBan Mexy 3STUMU TeMIlepaTypamMy Ha3bIBalOT 30HOM MmiiaBieHus npumnos. Pabouas
TeMIlepaTypa — JTO TaKas TeMIIepaTypa, TP KOTOPOH IMPOUCXOIUT CIIJIaBICHUE )KUIKOTO
IIPUIIOS C HATPETHIMU METAJUIMYECKUMU AETAIIMU. DTOT IPOLECC MOKET HAUMHATHCS MTPU
TEeMIIepaType MPUIIOs, IIPEBOCXOAIIEH TEMIIEPATYPY €r0 IIaBICHUS.

Bpewms naiiku — 3T0 IpOMEXyTOK BPEMEHHU OT Hayajla HarpeBaHUs MECTa CHAalKH 110
3aTBepIeHHs MPUIOos. B 3TOT MpoMexXyTOK BpEMEHU IPOUCXOJUT U COOCTBEHHO MPOIIECC MalKH.
Ha Bpems maiiku BiMsieT KauyecTBO MasuIbHOTO (DIIr0ca, KOTOPBIM HAHOCAT HAa MECTO CITalKHU
nepe] HarpeBaHUeEM, HO B LIEJIOM ITpoLeaypa 3aHuMaeT 4—>5 MUHYT. [lasnbHbI HHCTPYMEHT
JOJI’KEH BBIAEIATH JOCTATOYHO TEIUIa, YTOObI 2 MUH HarpeBa ObUIO 1OCTATOYHO JJIs
pacCIUIaBJICHUS IIPUIIOS U €T0 CXBATBIBAHUS C METAJIJIOM. B IPOTUBHOM Ci1ydae BO3MOXKEH
HEJIOMMYCTUMBIN TIeperpeB (piroca u 1eTay.

Paznnyaror MArKyro, TBEpAYIO U BBICOKOTEMIIEpATypHYIO MakKy. [locneaHss He ucronb3yercs B
pabotax mo nomy. TexHuka nailku TBEpJIbIM U MATKUM MIPUIIOEM OJJUHAKOBA, pa3HULIA TOJIBKO B
TOM, YTO IIPU MATKOH Maiike pabouas Temneparypa He npeBocxoaut 450°C, a npu TBepaoit
narike remneparypa Bsime 450°.

IHopsinok BbINMOIHEHHs PA0OTHI:

1. O3HaKOMUTKCS C BUJIaMU HEPA3beMHBIX COCTMHEHUI

2. I3yunTh TOCTOMHCTBA U HEJIOCTATKU KAXKI0TO BUJIA

3. OnpenenuTth MpaKTUIECKOE MPUMEHEHHE KaXXI0Tro crocooa.
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4. CocTaBUTb OTYET
5. OTBETUTHh HA KOHTPOJIbHBIE BOMPOCHI.

Conep:kanue oruyera:

1. HazBanwue u 1iesb paboThlI.

2. OTMETHTD JOCTOMHCTBA U HENOCTATKU KaXKJI0r0 CIIoco0a CoeTMHEHM.
3. Yka3atp 001acT IPUMEHEHUSI.

4. BeiBosibI IO padore.

5. OTBETUTH HA KOHTPOJIBHBIE BOMPOCHI.

KoHTpoJibHbIE BONPOCHI:

1. I'me B 37IeKTPOMOHTAXXHBIX paboTaxX MCHONIB3YIOTCS JaHHbIE CIIOCOOBI COETMHEHUN?
2. Kakue crioco0sl He TpeOyIOT OOIBIINX IKOHOMUYECKHX 3aTpaT?

3. Kakue criocoObl 1ar0T HanboJsee IpoyHoe coequHeHnE?

4. Kakue ciocoObl COKpAIIalT BpeMsi MOHTaXa IMPOBOJIOK?

IIpakTnyeckas padora (11,12)
Pabota ¢ u3MepUTENbHBIM HHCTPYMEHTOM
Bpems BbInosiHeHus : 2 yaca

Bapuanm 1

I]env pabomel: ocBOCHUE TPUEMOB IPUMEHEHHUS INTAHTCHIIUPKYJIS IJIs1 ONIPE/ICIICHHSI Pa3MEPOB
JeTajell ¥ mMpoBepKa COOTBETCTBHS ATHX Pa3MEPOB 33JaHHBIM Ha SCKU3€ WU YEPTEXKeE, T.C.
OIpe/IeTICHNE TOJHOCTH KOHTPOJIMPYEMBIX JICTaJeH.

3adanue: M3y4nTh KOHCTPYKLHUIO IITAaHTCHIIUPKYJIIS, PACCMOTPETH MOPSIOK OTCUETA MOKa3aHUH
U ONPEJeNTUTh Pe3yIbTaThl N3MEPEHUH I10 IIKaJTaM €ro ITAHIH U HOHUYCA, OCBOUTH MPHUEMBbI
U3MEPEHUS pa3MEpOB JIETANIN PAa3HBIX (POPM.

[TpoBecTr n3MepeHuss Ha KOHTPOIUPYEMON JETaIH U OLEHUTDH €€ TOJHOCTb.

BEINOTHATE OTYET B MUCEMEHHOM BHJIE.

Mamepuanvnoe ochauwjenue: MakeT MTaHTeHUUPKYIs, mTanrenuupkynslII[-1-125-0,1 (FOCT
166-89), netanu, 3CKU3bI WK YePTESIKU JACTATICH.

Ilopsaook nposedenus pabomuol
1.0O3HaKOMHTBCS C MTpaBUIIAMH O€30MACHOCTH MTPU BBITTOJIHEHUH PaOOTHI.
2.IloBTOpUTH HaA3BaHUSI DIIEMEHTOB INTAHTCHIMPKYJS, WCIONB3YS MAaKeT IITaHTCHIUPKYIIA,
cpeacTBa uaMepenus (mwraHreHuupkyab 1111-1-125-0,1) u yue6Huk no npeamery «lomycku u
TEXHUYECKHE N3MEPEHUS.
3. PaccMoTpeTh MOpSAA0K OTCYETa MOKA3aHUHM IITaHT€HIUPKYIISL.
4. OmpenenuTh TOMHOCTH BBINAHHOTO WHCTPYMEHTA JUISl TPOBEINCHHS KOHTPOJISI Pa3MepoB
U3JIeNusl.
5. 3yunTh 3CKH3 WM YEPTEXK.
6. BBIMOTHUTH U3MEPEHUS pa3MepPOB UMEIOLIEHCS eTalu U 3aIHCcaTh Pe3yJbTaThl H3MEPEHHH.
7. OleHUTh TOAHOCTh KOHTPOJINPYEMON JETAIIH.
8. CocTaBUTH OTYET.

Cpeocmeo uzmepenusn
Jiss KOHTpOJII pa3MepoB JeTalu HCIoyb3yercs mrtanreHmmpkyas LI[-1-125-0,1 (puc.3.1),
nuanaszoH u3Mepenus: koroporo ot 0,1 1o 125 mm. HITaHreHIUPKYIb COCTOUT U3 LITAHTH 5, HA
KOTOpOW HaHECeHa ImKaia ¢ IeHod neneHus Imm. [lo mTanre mepeaBuraercs pamka 3co
BCIIOMOTATENbHON IIKaJION 7/ HOHHYCa, KOTOpasi MO3BOJIIET OTCUUTHIBATH JOIH JACTICHUS IIKaJIbI
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mranrd. lleHa pgeneHuWsl MIKaakl HOHMYCA Y paccMaTpuBaeMoro mTaHTeHuupkynas 0,1mwm.
[[ITanreHnupkyns cHaOkeH TyOkamu 81 HApYXHBIX H3MepeHud W 1nns BHYTpEHHHX
U3MEPEHUI, a TAaKXKe 3a)KUMHBIM BUHTOM 2.

K pamke 3 HOHHMyca NpHUKperUieHa JuHeHka 6 rioyOmHOMepa W Tuiockas npyxkuHa 4. [lpu
U3MEPEHUHN ONPEACISIOT LEJI0e YUCIO MUJUIMMETPOB KOHTPOJIMPYEMOTO pa3Mepa Mo MIKale
HITAHTH, JUIS Y€ro OTCYMTHIBAIOT HAa HEW INTPHUX, OJMMDKAHIINKA MEHBIINH K HYJICBOMY IITPUXY
HOHHYCA. DTOT IITPHX, YKA3BIBAOIINHA HA IEJI0€ YHUCIIO MIJLTUMETPOB

KOHTPOJIMPYEMOTo pa3Mepa JeTaid, HeOoOXOAMMO 3allOMHUTh H Jayiee, eciu Tpedyercs,
OTIPEICIUTh ACCATHIE JIOJH MIJUTUMETpPA TI0 IIKaie HOHMYca. J{JIs 3TOr0 OTCUNTHIBAIOT HA IIKAJIE
HOHWYCA IITPUX, COBMANAIONIMKA CO HITPHUXOM IITAHTH, 3aIIOMHUHAIOT YUCIO JEICHUH OT ero
HYJIEBOTO HYJICBOTO INTPHXa M YMHOXAIOT Ha IICHY JEJICHHUS WIKAIbl HOHHWYyca. Pe3ymbrar
U3MEPEHUS BBIYHCIISIIOT, CyYMMUPYSI LIEI0€ YUCIIO MUJUTMMETPOB U ICCATHIC I0JIM MIJUTUMETPA.

.
0 (e L/
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Puc.3.1
H3zmepaemoie Oemanu

Jeranu, mojyuiexariue M3MEpeHUIo, MOTYT ObITh pa3HbIMH. C HCIHOJIB30BAHHEM YKa3aHHOTO
CpPEeICTBAa M3MEpPEHHUs JONyCKaeTcs KOHTPOJIb JeTajeil Tuma Tel BpallleHus WIA Tell,
OTPaHUYEHHBIX MMOBEPXHOCTAMU. [Ipumepsl Takux Aeraneit 3aHeceHsl B Tabauubl (3.2 u 3.3).

HeoOxomumo, uToObl  TpeOOBaHMS K  TOYHOCTH  H3MEpPEHUH MOV  OBITh
IIPOKOHTPOJIMPOBAaHBI UCIIOIb3YEMBIM CPEICTBOM U3MEPEHUS.

7
Taobauya 3.2 J/lonyck u npedenvHble pazmepvl usmepAaemoll 0emanu muna «8amn)
Neni/nt Pazmep, Mm Homyck, MM IIpeneabHbIi pa3mep, MM
HanO00JIb Ui HaUMeHb I
1. 207° 0,3 20,3 20
2. 18,027 0,3 18,1 17,8

Taonuua 3.3 /lonyck u npedenvuvie pazmepvl usmepaemou 0emaiu, 02PAHUYEHHOU
niaockocmamu
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Neni/mm Pasmep, mm Homyck, MM IIpenenbHbId pazmep, MM
HauO0O0JIL NI HAaUMEHL NI
1. 2503 0,3 25,3 25
2. 38701 0,1 38,1 38
3. 50702 0,2 50,2 50

[Tpu n3yueHnn 3cKU3a AeTalu, MPEeAnoaraéMon K U3MEpeHuI0, He00XOAUMO
OIpENIeNIUTh JOMYCK Ha pa3Mephl, yKa3aHHbIE Ha 3CKU3€, U IPOBECTH pacyeT HauOOoJIbLINX U
HAaUMEHBIINX MPEIEIIbHBIX Pa3MEPOB.

OcranbHble pa3Mmepbl JeTand CBOOOJHBIE, T.€. MOTYT HUMETh JOCTaTOYHO OOJIBIIYIO
BEJIMUMHY JIOITYCKa, ONPEAEIAEMYIO 110 CIIEHUAIbHBIM Ta0IHIaM, U KOHTPOJIIO HE IOJIJIEKaT.

Iloozomoexa Kk uzmepeHuam
1. TmarenpHO MPOTEPETh MOBEPXHOCTH JAETAIM, MOJJICKAIINEe KOHTPOIIO, JUIS YAaJCHHS
HAJUIIINX YaCTUYCK METaslIa, HallPUMEpP CTPYKKHU.

2. HpOTepeTL HU3MCPUTCIILHBIC ITIOBCPXHOCTHU Fy6OK [IOTAHTCHUUPKYJIA.

3. HpOBepI/ITB FOTOBHOCTb MITAHI'CHUUPKYJIA K IHIPOBCACHUIO I/ISMepeHI/Iﬁ, B YaCTHOCTH
IMPOBCPUTH MPAaBHUIIbHOCTH YCTAHOBKH Ha «HOJIb»; HYJICBBIC IITPUXHW HOHUYCA W HITAHI'M
JOJI2KHBI COBIIaAaTh.

Buumanue! Ecau coenadenue Oenenuti omcymcmeyem, mo npogooums usmepenue Henavssi. B
3TOM Clly4ae HE0OXOIUMO JUOO YCTPaHUTh HETOYHOCTb MHCTPYMEHTA, JUOO 3aMEHMUThH €ro,
4TOOBI BHOBb BBIIIOJHUTH U3MEPEHUS.

Ilposeodenue usmepenuii

ITpu npoBeneHNM U3MEPEHUHl JeTanb JOJKHA OBITh B JIEBOM pyke, MpHUeM HEOOXOAUMO
yIep>KUBaTh JIeTallb HEJAJIEKO OT I'yOOK IITaHTeHUUPKYIs. OTHOBpEMEHHO
8
00JBIIMM TaJIbLIEM NPaBOM PYyKH, KOTOpas MOJJAEPKUBAET €ro ITaHry (IIeiKy), HeoOXOIUMO
nepemMeniaTb paMKy J0 IUIOTHOTO COMPUKOCHOBEHHUS I'yOOK IITaHTEHIMPKYJIS C U3MepsieMoi
MOBEPXHOCThIO, HE JoMyckas HuxX nepekoca. IlonokeHne pamMku HEOOXOIMMO 3aKpEluTh
3a)KMMHBIM BUHTOM.

JlJ1 TOUHOTO OTCYETa MOKa3aHUM CO IMIKaJI IITAHTY U HOHUYCA IITaHT€HIIUPKYIIb
HE00X0/IMMO JIepKaTh NPSAMO Nepe IJ1a3aMu.

Pe3ynbrarel usmepenuii Tpedyercs 3anucarh.

Cooeporcanue omuema
1. Vkaszanue TeMsl, Lenu paboThl, 3aJJaHKsl, CPEICTB U3MEPEHHUSI.

2. W3obOpakeHmne SCKM3a MITAaHTEHIIMPKYJIIS C ONMCAaHUEM Ha3BaHUH 3JIEMEHTOB, U3 KOTOPBIX
OH COCTOMT.

3. 3ammch InopsaaKa OTcucTa MMOKa3aHMUH CO MIKaI IITaHTHd B HOHHWYCA U ONIPCACIICHUC
PE3YyJIbTAaTOB U3MCPCHUS.

I/I306pa)KCHI/IC 9CKH3a I/I3Mep$IeMOI7I ACTaJIi C YKa3aHUEM pPasMEpPOB.
3anuce AAHHBIX, ITOJTYYCHHBIX ITPU U3YUCHUUN YCPTCIKA UJIK 5CKU3a HSMCPHCMOﬁ JACTalin.

3anuch pe3ysbTaTOB U3MEPEHUN.

N o g &

3aKII0YeHNE O TOAHOCTH KOHTPOJIUPYEMON JEeTaN:
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— JleTalb CYUTACTCS TOJHOM, €CIM JEHCTBUTEIBHBIA pa3Mep [JeTald MEHBbIIe
HauOOJIBIIEr0 MPEeIbHOTO pa3Mepa, OoJbllle HAMMEHBIIETr0 MPEIeIbHOIO pa3Mepa
WIN paBE€H WM. (OelicmeumebHble pazmepbl Oemanu munda «8any, KOHMPOIb
komopuvix nposoouncs 6 JIIIPNe3, yooenemeopsirom yciosuro eoonocmu.Ha
OCHOBAHUU IM020 0eMAlb NPUSHAEMCSL 200HO1L).

Bapuanm 2

Ilenv pabomwi: OCBOCHHE TNPHEMOB KCIIOJIb30BAaHHS TJAJKUX MHKPOMETPOB JUISl M3MEPEHHS
pa3MepoB JleTael U MpOBepKa COOTBETCTBHSA ATUX Pa3MEPOB 3a/laHHBIM Ha ICKHU3€ WM YEpTeKe,
T.€. OIPE/ICIICHUE TOJHOCTH KOHTPOJIMPYEMBIX JICTANICH.

3adanue: W3yunTh KOHCTPYKIMIO TJAJKOTO MHKPOMETPA, PAcCMOTPETh IMOPSIOK OTCYeTa
NOKa3aHUW M OIpEeNeNIeHUs] pe3yabTaToB HM3MEpPEHHs MO IIKajgaMm ero crednas u Oapabana.
OcBOHTH IpHUEMBI U3MEPEHHUS Pa3MEPOB AeTalel pa3HbIX (Gopwm,

HPOBECTH U3MEPEHHS Ha KOHTPOJIUPYEMOM JICTaIH U OLICHUTH €€ TOAHOCTb.

BBIMOTHUTE OTYET B MHCBMEHHOM BHJIE.

Mamepuanwvnoe ochawgenue: MakeT TIaJKoro MuKpomerpa, mukpomerp MK 0-25, neranw,
9CKH3BI WM YEPTEXKH JETaIICH.

Hopaook nposedenus padbomul
1. O3HaKOMHUTHCS C TpaBUIIAMH 0€30MTACHOCTH TPU BBITIOJTHCHUH PaboT.
2. IloBTOpUTH HaA3BaHUS 3JEMEHTOB IJIAJKOTO MHKPOMETPA, UCIOJb3Yysl YKPYINHEHHBIH MAaKeT
MHUKpPOMETpa, CPEACTBO U3MEpeHUs (TJIAJKUN MUKPOMETP) M YUCOHHK IO TpeaMeTy «Jlomycku u
TEXHUYECKHUE U3MEPECHUS.
3. PaccMmoTpeTh mopsAIok OTcUeTa MoKa3aHui T1aIKOro MUKPOMETpA.
4. Omnpenenutb TOOHOCTh BBIIAHHOTO WHCTPYMEHTA JJisi IMPOBEAEHUS KOHTPOJIS pa3MepoB
W3JICIINSL.
5. I3y4uTh 3CKU3 WK YEPTEK.
6. BBIMoTHUTE N3MepeHus pa3MepoB UMEIOIIEHCS IeTallu U 3alUCaTh Pe3yIbTaThl U3MEPEHUI.
7. OLeHUTh TOAHOCTh KOHTPOJIIUPYEMOM JETaH.
8. CocTaBHUTB OTYET.

Cpeocmeo uzmepenusn

MuKpoMeTp — UWHCTPYMEHT, C TIIOMOIIBIO KOTOPOTO TPOM3BOIAT HW3MEPEHUs C
TOoyHOCTEIO 710 0,001 MM.

B cocraB MukpoMeTpa BXOAHUT CKOOA ¢ NAMKOI, MUKDOMEMPUYECKUIl 6UHM C TIIATOM
0,5 MM u cmonop. MUKpoMeTpU4ECKHUl BUHT COCTOUT U3 cmeobnis, dapadana u 207106Ku.
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THITE
T
0 §

0.26 mm
a) dur. 564. d) ”

Ilpooonvnaa wkana, HaHeceHHas Ha crTe0enb, pas/ieieHa PUCKOH Ha OCHOBHYIO U
BCIIOMOTATEJIbHYI0 TaK, YTO PACCTOSHHE MEXAY pHUCKaMH JBYX IKaad coctaBisier 0,5Mwm.
OxkpyxHOCTh OapabaHna pa3aeneHa Ha S0 paBHbIX neneHuid. [loBopoTt 6apabaHa Ha OJHO JeTIeHUE
JIaeT IepeMelleHre MuKkpomeTpuueckoro sunTa Ha 0,01mm.

Tpewyomka, xoTOpoi cHab>KeHa TOJI0BKa, MO3BOJISIET IIepeaBaTh HA MUKPOMETPUUECKUI
BUHT IOCTOSTHHOE ycuiue. B ciydae, Korjaa MUKpPOMETPUYECKUM BUHT YIIUPAETCA B MATKY, TOPEI
OapabaHa OKEH COBMECTUTHCS C HYJIEBBIM JIeJICHHEM
10
OCHOBHOI1 Mpo10JIbHOM mIKamel. [Ipu 5TOM HyneBoe aeneHne KpyroBoil mKaibl Ha
OapabaHe JOJKHO COBMAIATH C MPOJI0THHON PUCKOW OCHOBHOM IIKAJIBI.

Hzmepsaemvle oemanu

Jeranu, nojuiexalnige HU3MEpeHHI0, MOTYyT ObITh pa3HbIMU. C HCIIOJIB30BaHMEM YKa3aHHOI'O
CpPEeICTBAa M3MEPEHHUs JIONyCKaeTcsd KOHTPOJIb JeTajeil Tuma Tel BpallleHHus WIA Tell,
OTpaHUYEHHBIX MOBepXHOCTAMU. Heobxonnmo, uToObl TpeOOBaHHMA K TOYHOCTH H3MEpPEHMH
MOTJIN OBITh TPOKOHTPOIMPOBAHBI HCIIOIB3yEMBIM CPEACTBOM H3MEPECHHUS.

Iloozomoexa Kk uzmepeHuam

l.TmarensHO MPOTEpPETh MOBEPXHOCTU JETalH, MOAJeKallue KOHTPOIO, Ui yAaJeHHS
HAJUIIINX YaCTUYEK METallIa, HalpUMEDP CTPYKKH.

2.1IpoBepuTh TOTOBHOCTh MHMKPOMETPAa K NPOBEICHUIO M3MEPEHUMN, B YAaCTHOCTH MPOBEPUTH
MPaBUIILHOCTh YCTAHOBKH Ha «HOJIbY; HYJIEBBIC IITPUXH CTeOs1 M OapabaHa JOKHBI COBIAIATh.
Buumanue! Ecnu coenadenue Oenenuii omcymcmeyem, mo npogooums usmepenue Henvss. B
ATOM cllydae HEOOXOAUMO JIMOO YCTpaHUTh HETOYHOCTh WHCTPYMEHTA, JUOO 3aMEHUTh €To,
YTOOBI BHOBB BBIMOJTHUTH U3MEPEHUSI.

Iloozomoexa Kk uzmepenuam

l.TmaTenbHO NPOTEPETh MOBEPXHOCTH JETal, MOAJEXKAIIHe KOHTPONIIO, I YyAAJICHUS
HAJUIIINX YaCTHYCK METajlia, HallpUMeEpP CTPYKKHU.

2.1IpoBepuTh TOTOBHOCTh MHUKPOMETpPA K MPOBEACHUIO M3MEPEHUH, B YaCTHOCTHU INPOBEPHUTH
MPaBUIILHOCTh YCTAHOBKH Ha «HOJIbY; HYJIEBBIC IITPUXH CTeOs1 M OapabaHa JOKHBI COBIAIATh.
Buumanue! Eciu cosnadenue Oenenuii omcymcmeayem, mo npogooums uzmepeHue Helv3sa. B
9TOM CiIydae HEOOXOIUMO JHOO YCTPaHWTh HETOYHOCTh WHCTPYMEHTa, JMOO 3aMEHUThH €ro,
YTOOBI BHOBB BBIMIOJTHUTH U3MEPEHUSI.

Ilpogedenue uzmepenuii

Ilepen wu3MepeHHMEM yCTaHABIMBAIOT MHKPOMETpP Ha pa3Mep HECKOJIbKO OoJblie
IPOBEPSEMOro, 3aTeM MHUKpPOMETp OepyT JeBoil pykoi 3a ckoOy 7, a H3MepsieMylo JAeTallb
MOMEMIAI0T MeXAy TATKoW 1 um TopioM MHKpoMmeTpudeckoro BuHTa 6. IlmaBHO Bpammas
TPEUIOTKY4, MPMKUMAIOT TOPLIOM MHKPOMETPHUYECKOTO BUHTA JETajb K MATKE JI0 TEX MOp, MOKa
TPEIIOTKA HE HAYHET NMPOBEPTHIBATHCS U MOILIEIKUBATH.
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[Ipn w3MepeHHWH aUaMeTpa IWIMHIPWYECKON JAeTanu IJIMHUS W3MEPEHHsS JOJDKHA OBITh
NepIeHINKYIISIPHAa 00pa3yIoNIel U IIPOXOIUTh Yepe3 IICHTP.

HpI/I YTEHUU MOKa3aHUN MHKpPOMETpPA HEJIbIC MUJUIMMCTPBI OTCUUTBIBAIOT 110 KpPard CKOCa
OapabaHa 1Mo HW)KHEH IIKaje, MOTYMIUTUMETPBI — 110 YUCIY JCJICHHH BEPXHEH IIKAJIbI CTEOJIS.
CoTble 10T MIJUTUMETpPA OMPENCNISIIOT MO0 KOHMYECKOW yacTh OapabaHa MO TOPSAKOBOMY
HOMepy (He cuuTasi HyJEeBOro) Imrpuxa OapabaHa, COBIAJAIONIETO C MPOJOJIBHBIM IITPUXOM
cTeld.

[Tpu uTeHUM MoKa3aHU MUKPOMETP JCPKaT MPSIMO Tepe/I TIIa3aMH.

Cooepocanue omuema
1. VkazaHue TeMbl, €] PadOThI, 3aJJaHUsI, CPEJICTB U3MEPEHHSI.

2. I/I306pa}KeHI/IC 9CKHU3a MUKPOMETpa C OITMCAaHUEM Ha3BaHMI 3JICMEHTOB, U3 KOTOPEIX OH
COCTOMT.

3. 3amuck mopsiaKa oTcyeTa MoKa3aHu co mIkai creduis u OapabaHa U ompesesieHue
PE3yJIbTATOB U3MEPEHHS.

4. W3oOpaxkeHHe 3CKU3a U3MEPSIEMOI IeTallu C yKa3aHUEM Pa3MEpPOB.
5. 3anuch NaHHBIX, HOJIYYEHHBIX IPU U3YUYEHUH YEpTEKa WK ICKU3a U3MEPSAEMOI IeTallu.

6. 3amuce pe3ynbTaToB U3MEPEHUIA.

Bapuanm 3

Ilenv pabompl: ocBOEHUE NPUEMOB HCIOJB30BAaHUS IIYNOB, PE3bOOMEPOB U YIJIOMEPOB AJIs
pOBepKHU mpodueil neraneu.

3adanue: U3yunTh KOHCTPYKIIMIO MPUKIIAIHBIX HHCTPYMEHTOB.

Mamepuansvhoe ochawienue: uynvl, pe3bOOMepbl, Y2i0Mepbl.

Ilopsaook nposedenus padomuol
1. O3nakoMHTbCA € IPUKIATHBIMUA HHCTPYMEHTAMH (I1a0JI0HAMU), UX YCTPONCTBOM U
NPUHIUIIAMU 3aMEPOB.

Jns  mpoBEepKH  CIOXKHBIX Mpoduiied MNpPUMEHSIOTCS  wabnoHsl. OHU  MOTYT HUMETh
pazHooOpa3Hyo Gopmy, KOTOpast 3aBUCHT OT (OPMBI ITPOBEPSIEMON JIETAITH.

Pe3vbomep mipenHa3HaueH JUIsi TIPOBEPKUM M OMpeNeeHHs Imara pe3bObl Ha OonTax,
raiikax u Jnpyrux aetansx. OH mpeacTaBisieT co00i Ha0Op CTaJbHBIX MIACTHHOK — PE3bOOBBIX
mabjaoHOB ¢ mpodmwisiMu  3y0a, COOTBETCTBYIOIIMMHU TPOGUISIMU CTaHJAPTHBIX BHJIOB
METPUYECKOMN WU II0IMOBOM pe3bOBbI.

Jlns mpoBepku pe3bObl MPHUKIAABIBAIOT MOCIEAOBATENbHO MIA0IOHBI pe3bOoMepa A0 TeX Mop,
nmoka He OyneT HaiieH MmalJIoH, 3yObsi KOTOPOTO TOYHO COBIMAMAIOT C pe3bOOi JeTainu Ha
IPOCBeT.
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puc.1
L[ynot ipeiHa3HAYCHBI JIJIS] ©3MEPEHUS BEJIMYMHBI 3230POB MEXTY JACTAISIMU
(HampuMmep, TEIUIOBBIX 3a30pOB B Ta30paclpeleiuTeIbHOM MexaHnu3me aurarens). OHu
MPEJCTaBISIIOT co00M HabOp 3akIOYeHHBIX B 000MY CTalbHBIX, TOYHO 00pabOTaHHBIX
TUTACTUHOK PA3JIMYHON TOJIIMHBI. Ha KaXK0ii MIIaCTUHKE yKa3aHa ee TOIINHA B MUJUTUMETPaX.

puc.2

Yenomepur cnenyromux tvnos: YH — juisl u3MmepeHus HapyKHbIX M BHYTPEHHUX, YM - s
M3MEPEHUS HAPYKHBIX YTJIOB.

ITpu n3MepeHnu yrioMep HakJIAAbIBAIOT HA MPOBEPAEMYIO JIeTallb TaK, YTOOBI JIMHEHKH
OBLIIM COBMEIIEHBI CO CTOPOHAMHU M3MepsieMoro yria. [Iprmxumas cierka npaBoi pykoil neranb K
MU3MEPUTEIIBHON MOBEPXHOCTH JIMHEWKHM OCHOBAHUS, IEPEMELIAIOT JEeTallb IIOCTENECHHO,
YMEHbIIas MPOCBET J0 IOJHOIO CONpUKOCHOBeHMs. Ilociae sToro (ecim HET MHpPOCBETA)
(UKCUPYIOT MOJOKEHUE CTOIIOPOM M UUTAIOT MOKazaHue. Llemoe yucio rpasycoB OTCUMTHIBAIOT
[0 IIKaJleé OCHOBAHHUs CJIEBA HAIIPaBO HYJEBBIM INTPUXOM HOHMYCA, a MO IIKaJle HOHUYCA —
MUHYTBI.

Tunm 1

puc.3
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Iloozomoeka K usmepenuam

1. TmaTenbHO MPOTEPETh TMOBEPXHOCTH JETald, MOMJEKAIIUEe KOHTPONIIO, I YAAJICHUS
HAJIMMIIUX YaCTUYEK METalljia, HallpUMep CTPYKKH.

2.IIpoBepuTh TOTOBHOCTH yrjoMepa K MPOBEICHUIO H3MEpPEHHIl, B UYaCTHOCTU MPOBEPUTH
MPaBUJIBHOCTh YCTAHOBKM HA «HOJIbY; HYJEBBIE ILITPUXU OCHOBAHMS W HOHUYCA JOJIKHBI
COBMA/IaTh.

0 0
3. Yruel mesbie 90 u3MepsaTh yIrIIOMEpPOM € IPUMEHEHUEM YTOJIbHUKA, YIJIbl Oosbiie 90° — 0e3
yrOJbHUKA.

Buumanue! Ecau coenadenue Oenenutl omcymcmeyem, mo npogooums usmepeHue Heavssi. B
TOM CiIy4ae HEoOXOIuMO JTUOO YCTPaHUTh HETOYHOCTh WHCTPYMEHTA, JIMOO 3aMCHHTBH €ro,
YTOOBI BHOBb BBITIOJTHUTH U3MEPEHUS.

Ilposeodenue usmepenuii

IMopsiioK BHINOJHEHUS HNHCcTpyKTHBHBIE YKA3aHUSA

1. Usmepurts yro. VYCTaHOBUTH CEKTOp YyIiIoMe€pa B TaKO€ MOJIOKEHHUE, YTOOBI
YroJl MEeX1Y JMHEUKON U T'PaHblO YrOJbHUKA ObLJI HECKOJIBKO
00JIbIlIE U3MEPSEMOTO YIila I€TaNH.

[Ipwinoxxuts OxHY TIpaHb U3MEPSIEMOro yria JeTalu K
JMHEHNKE yrioMepa, MepeBUHYTh CEKTOpP TaK, YTOObI MEXIy
CTOPOHAMH  M3MEpPEHUus  yrila W  U3MEPUTEIbHBIMU
MIOBEPXHOCTAMHU yriiomMepa OblJI pPaBHOMEPHBI MPOCBET.
3aKkpenuTh CEKTOp CTOmopom (puc.4).

2.0npenenuTeBEINYNHY yIa.

puc.4

Llenoe yucno rpagycoB OTCYMTATS I10 LIKAJIE YIJTIOMEpPaA 10
HYJIEBOTO JICJICHUSI HOHUYCA.

Onpenenutp, Kakoe eI€HNEe HOHMUYCA COBIAJIO C OJHUM U3
JICIICHUH IIKAJIBI.

YMHOKUB KOJINYECTBO MPOMEKYTKOB MEKY HYJIEBBIM
JIEJICHHEM HOHUYCA U COBIIABIIUM JICJIEHUEM Ha BEJIUUUHY
TOYHOCTH U3MEPEHUSI YTIIOMEPOM, ONPEIEITUTh KOJIMYECTBO
MHHYT.

Cooeporcanue omuema
1. Vkazanue Tembl, 11e7H pabOTHI, 3a/IaHUS, CPEACTB U3MEPEHUS.

2. I/I306pa)KCHI/IC 9CKH3a yriioMepa ¢ OrnMCaHucM Ha3BaHUI OJICMCHTOB, U3 KOTOPBIX OH
COCTOMHT.

3. 3ammch mopska oTcyeTa MOKa3aHWH CO IIKaJIbl YIIIOMepa U OIpe/esieHHe Pe3yIbTaToB
U3MEPEHHUSL.
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4. W300pakeHHe ICKU3a U3MEPSEMON JIETalli C YKa3aHHUEM Pa3MepoB.
5. 3anuch pe3yabTaTOB U3MEPEHUM.

IIpakTnyeckas padora (13,14)

OtpaboTtka npuéMOB Jla3aHUs Ha JAEPEBSHHBIC U KeJIe300€TOHHBIE OTIOPHI

Bpemsi BbINOJIHEeHUs: 2 yaca

Heab: 3akpenuTh Ha MPaKTHKE cIOcoObI 0€30MacHOro noabeMa u cirycka mo onopam JI9I1

OobopynoBanne: CU3, nHCTpyMEHTHI

Xoxa padoThI:

1. TloBTOpuTH TpeOOBaHHS OE30MACHOCTH MPH MOIHEME Ha OMOPY M padoTe HA BO3YIIHOM
JTUHUT

2. B naGoparopuu BBIOJHUTH MOIBEM U CITYCK 110 OIIOpaM, COOJII0/Iast IOCIIEA0BATENFHOCTD U
TpeOoBaHUs OE30IACHOCTH

3. CocCTaBHUTb OTYET O BHIMOJIHEHUH MPAKTHYECKON PaOOTHI

IIpaBuia TexHnKkH 0e30MACHOCTH NIPH MOAbeMe HA ONOPY M padoTe HA BO3AYIIHON JTHHUH
[Tepen nmogbeMoM Ha OIOPY MHPHU MOMOIIM KOITeH HEOOXOAMMO MpPEIBApUTENIHO YOEIUTHCS B
NPOYHOCTH 3aKpEIUICHHsT OMOphl B TPYHTE WIHM >KeIe300eTOHHOM crakaHe. Ha BHOBB
YCTAQHOBJICHHYIO OHOpY ©0€3 pa3pelieHusl MPOU3BOAUTEN paboT MOABEM KaTeropUyecKH
3anpenaeTcs.

[Tpon3BoauTh pabOTHl Ha KeIe300€TOHHBIX U JAEPEBSIHHBIX OMOPAX pa3peraeTcs, TOJIbKO CTOS
HAa JIBYX KOI'TSIX U 3aCTPOIHUBIIUCH K ONIOPE CTPONIOM (LIEMbI0) MPEJOXPAHUTENBHOIO osICa.
[lepen moxbeMoOM Ha JIEPEBSIHHYIO OIOPY O0s3aT€IbHO HYXXKHO IPOBEPUTh, YTO 3arHUBaHHE
KOMJIEBOM YacTH HE MPEBBIINIAET JIOMYCTUMOM HOPMBI, @ €CJIM OIOpa CTOMT Ha IAachIHKaXx,
clleflyeT IPOBEPUTH HA/IEXKHOCTDh €€ COEIMHEHUS C JKeI1e300€TOHHBIM MTaCBIHKOM.

Ilepen mnoabeMoM Ha ONOPY IPOU3BOJAUTENL paboOT 00s3aH HPOBEPUTH HUCHPABHOCTD
IPUMEHSIEMbIX JIECTHHLI, MPEAOXPAaHUTENbHBIX MOSCOB, KOTTeH, peMHEll U yOennuThCs, YTO CPOK
NEPUOANYECKOrO HCIBITaHUA MX (IO KJIEeMMy) HE UCTEK W OHU IMPHUTOJHBI K MPUMEHEHUIO B
pabore.

JlecTHU1IBI HEOOXOMMO 3aKPEIUIATH Ha OMOpPE BO BCEX OMOPHBIX TOUYKAX, MPETYCMOTPEHHBIX
KOHCTPYKIUEH.

[Ipu mogbeme Ha omopy 3ampeniaercst Opatb ¢ co0oil apmaTypy, 000pyAOBaHUE U MaTEepPUAIIBI.
JIroOble Tpy3bl, B TOM YHUCIIE U MHCTPYMEHTHI, IPUCHIOCOOIEHUSI U MEJIKHE JIeTalld pa3peraercs
NOJHUMATh TOJBKO MpPH TOMOIIM  CHEHUAIBHOrO (IEHHKOBOIO, KAIpOHOBOTO  WJIU
XJIOMYaTOOYMa)KHOT0) KaHaTa yepe3 OJIOK, YCTaHOBJIEHHBIH Ha omope (TpaBepce). [lonHumaror
rpy3 padouue, CTOSIIME Ha 3eMJIe U HaOIro1ao1ue 3a paboToi Ha BBICOTE.

[TonHABLIINCE HA OMIOPY, FITEKTPOMOHTEP-IMHEHIIIMK MOKET MPUCTYIUTh K paboTe TOJIBKO MOCIe
HOPUHATHS YCTOMUMBOTO MOJIOKEHHUS Ha KOITAX U HAJeKHOTO 3aKpeIyIeHUs LIenblo (CTPOIoM)
IPEIOXPaHUTEIBLHOTO TO0sica 3a CTOMKY OINOpbl MoBepx Tpasepchl. Ilpu pabore Ha BbICOTE C
JIOJBKU TEJIECKONNYECKOW BBIIIKM WM aBTOTMAPONOABEMHHUKA LENb INPEAOXPAHUTEIBHOIO
nosica 00s3aTeNbHO MPUCTETUBAIOT K OTPaKJIEHUIO JHOJIbKU. [losic JoKeH ObITh 3aCTErHyT Ha
BCE PEMHH.

IIpn mnepemelmieHMM AaBTOBBIIIKM WM THAPONOJBEMHHKA OT OJHOM ONOpBl K Jpyrou
IIEKTPOMOHTEPY-JINHENIINKY 3alPEIIAeTCs HAXOJUTHCS B JIIOJIBKE.

Henb3s HaxoauThes MOJ OMOPOM, HA KOTOPOM Mpou3BoauTcs padora. JIMUHBI HHCTPYMEHT
AIIEKTPOMOHTEpa-IMHEHIIIKAa Tpu paboTe Ha Omope, MPOBOJAX WM THUPJSHIAX JOJDKEH
HaXOJUThCSI B CIEUUANbHOM CyMKEe Ui TOro, 4YTOObl HE JONYCTUTh €ro MaJeHus BHU3.
3anperaercs XpaHUTh MHCTPYMEHT B KapMaHax CHELOJEXK/IbI 1a)Ke BPEMEHHO.

3amnperiaercs Bie3aTh Ha aHKEPHYIO OMOPY M HaXOJUTHCS HA HEil BO BpeMsi MOHTaXka IIPOBOJIOB
CO CTOPOHBI HATSIHYTOT'O MPOBOJA, a TAK)KE BJI€3aTh HAa YIJIOBBIE OMOPHI U pabOTaTh HA HHUX CO
CTOPOHBI BHYTPEHHETO YIJa IIPOBO/IOB.
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ITpu neMoHTa)ke POBOAOB 3alpellacTCs CHUMAaTh Cpa3y BCE MPOBOJA C ONOPHI: UX CIEAYET
JEMOHTHPOBATH IO OJHOMY, ITOCIEJOBATEIBHO IPYT 3a IPYTOM.

Jnsa npenynpexaeHus najeHus padoyero BMECTE C ONOpPOW IMpU CHATUU ABYX HOCIEAHHUX
IIPOBOZIOB OIOPY CJIEAYET YKPENUTb C TPEX-YETBIPEX CTOPOH BPEMEHHBIMU OTTSIKKAMU WU
yIIOpaMu, OJTHOBPEMEHHO HEOOXOIMMO TaK)Ke YKPEHTD JBE COCEIHHUE OTIOPHI.

JleMOHTaX IpPOBONOB IIPU 3aMEHE OIOp CJIEAyeT HaYMHATh C HMXKHErO IPOBOJA, @ MOHTAaX Ha
BHOBb YCTaHOBJICHHYIO ONOpPY — C BepxHero. lIpu mepekianke MpoBOIOB paboO4Mii TOIHKEH
CTOSITh OOOMMU KOT'TSIMU Ha HOBOM onope. CTOATh OJJHUM KOI'TEM Ha CTapoi omope, a IpyruM Ha
HOBOW 3aIlpeniaeTcs.

Ha BO3qymIHOW JIMHMM [JOIYCKAeTCs MEPEMEILEHUE IIIEKTPOMOHTEPOB-IIMHEHIIIMKOB II0
npoBojaM cedeHueM He MeHee 240 MM2 u mo Tpocam ceueHuem He MeHee 70 mm2. Ilpu
NEPEMELICHUH 110 PACIICIUIEHHBIM IMPOBOJAM M TPOCaM CTPOIl NPEJOXPAHUTEIBHOrO Iosica
JIOJDKEH OBITh 3aKPEeIlIeH 3a 3TOT MPOBOJI, a B CIy4ae MOJIb30BAHUS CIICHUATLHON TEIEKKONH —
3a TEJNEKKY. B TeMHOE BpeMsl CyTOK IepeMeIeHre 110 TPOBOJAaM CTPOTO 3alpeIaeTCs.

PabGoty Ha omopax BO3AYIIHOW JWHUU, TPOXOMASIIEH MapaJlIeIbHO JEHCTBYIOMIEH BO3IYIIHON
JIMHUHU, IPOU3BOUTH 3alPEIIAETCs, TaK KaK BO BPEMS MOHTAXXHbIX pabOT BO3MOXHO OIACHOE
cOJIMKEHHE TIPOBO/IOB UM OIIOP MOHTHUPYEMOM BO3YIIHOM JIMHUM C IPOBOAAMHU JIEHCTBYIOIIEH
BO3yIIHOW JIMHUH.

Bnesatp Ha omopy 0e3 mNpenoxpaHUTENBHOrO Tosica M paboTarh Ha TpaBepce 0e3 ero
3aKpEIICHMS 3alpenacTcs.

[Tpu nogbeme Ha ONOpPY NPUKPEILUIATH K IPEJOXPAHUTEILHOMY MOSCY KOHELl TaKeJIaXXKHOI0 Tpoca
WIM BEPEBKHM HE pa3peliacTcs, g 9TOW LENH CIEAYET I0JIb30BaThCsl KAaIPOHOBBIM IIHYPOM,
KOTOpPBIN BCEr/la JOJHKEH HaXOUThCS B CYMKE Y 3JIEKTPOMOHTEpa-JIMHEHIIHUKA.

YroObl MOAHATH IPY3 (KOHELl TPOCa WM BEPEBKH, HHCTPYMEHT U T.II.), HEOOXOAMMO OJIMH KOHELl
KallpOHOBOTO IIHYPa MPUKPENUTh K 3JIEMEHTaM OIOpPbI, @ BTOPOIl KOHEI| OIYCTUTh BHU3 (JIy4llle
yepe3 0JI0K, 3aKpeIyICHHbIH Ha TpaBepce) Ui IPUBA3bIBAHUS Ipy3a.

JleMOHTHpPOBaHHbIE TaKeIaKHbIE TPOCHI U MPUCIIOCOOJIEHNS COPAchIBATH C OMOPHI 3alpelacTCs.
Hx criyck ocyliecTBIsIeTCsS ¢ MOMOILBIO BEPEBKU U OJI0UKA, MPU 3TOM pabouue, HaxoJsIuecs
BHU3Y, JIOJDKHBI IPEAYNPEKIATHCS O HEOOXOJUMOCTH ylaleHus B 0e30macHyo 30Hy. B onacHoi
30HE 3aIpeIlaeTCcsl Pa3MeIlaTh BpEMEHHBIE COOPYKEHMS, NIEPEABIKHBIE BarOHYMKH, TUIOIIAIKN
CKJIQJIOB U JTIOJICH.

3amperiaercs BJIe3aTh HAa ONOPY IO CTpeNe IPy30NOABEMHOTO KpaHa Ul CHATHUS TAKEJIaXHBIX
MPUCTIOCOOIEHUH I BBIIOJHEHUS KaKUX-JIH00 JPYTUX OIepalyii Ha BbICOTE.

s moabema paboyero Ha BHICOTY OMOPBI BO3AYIIHOW JIMHUM WJIM KOHTaKTHOM CETH CIyXat
CTallOHApHbIE, 3aKPEIJICHHbIE HA OMOpax JIECTHUIIBI WU CIIEIUAIbHbIE MOHTAXHBIE JIECTHUIIBI,
yCTaHaBJIMBaEeMbl€ Ha ONOpPax Ha MEepUOJ MOHTAXHBIX paloT.

Jlns Oe3omacHOM YCTaHOBKM JMCTAHIIMOHHBIX pPacloOpoK Ha MPOBOAAX BO3IYIIHOW JIMHUU
OPUMEHSIOTCS  MOHTaXHble Tenexkku. K pabore ¢ Takol TeNeXKH JOMYCKarOTCs
AIIEKTPOMOHTEPBI-IMHENIIIMKY, OOYYEHHbIE IMPAKTUYECKOW €371 Ha TelIekKKax I0 IMPOBOJaM
BO3/YIIHBIX JINHUM U CIABLINE DK3aMEH 110 IPABUJIAM MOJIb30BaHUS TEIEKKOM.

[Tocanka paGodyero B MOHTaXHYIO TEJEKKY pa3pelacTcsl TOJBKO IOCIEe OKOHYATENIbHOU ee
YCTAaHOBKM Ha TpoOBOJa BO3AyIIHOM nuHuM. [locie mocanku B Tenexky pabouwii 00s3aH
CTpaxoBaTbcsl 3a JABa mnpoBoja. [Ipu mepenBHKEHUM TEIEKKH IO MPOBOAAM AJIEKTPOMOHTED
00s13aH 0J1eTh pPyKaBUIIbl. Bblie3aTh U3 MOHTaXKHOM TENIEKKH B ITPOJIETE 3AMPEIACTCS.

3agaHus 1J1s1 NpoBeAeHUs TeKylero kourpoJus no MK 01.02

OC1 IlpakTuyeckas padora Nel

Tema: HW3yueHne KOHCTPYKIIMM NPOBOAOB U Kadeseii. BbiOop Mapku kabeJisi, npoBoaa.
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Ilesn: - paccunTarh ceUYEHUs MPOBOOB U Kalenel 1Mo 3aJaHHBIM YCIOBUSIM;
- BBIOpaTh MapKy Kabess, MPoBOja B COOTBETCTBUHU C PaCYETHBIMU TaHHBIMH.

O01Me cBegeHus

g moaBoa 3IEKTPUYECKON SHEPTUHU K SIIEKTPOIPUEMHUKAM UCIOJIB3YIOT MIEKTPOIPOBOIKH.
DNEKTPOIPOBOJKA — COBOKYIIHOCTh MPOBO0B 1 KaleJiell C OTHOCAIIMMUCS K HUM KPEIUICHUSAM,
NOAJEPKUBAIOIIMMU 3AIIUTHBIMU KOHCTPYKIUAMHY U ACTAIISMHU.

[To crocoOy BBIMOTHEHUS SJEKTPONPOBOAKA MOXKET OBITh OTKPHITOM M CKpbITOW. OTKpBITas
IIPOBOJIKA — IIPOJIOKEHHAs II0 IIOBEPXHOCTSAM CTEH, IOTOJKOB M IPYI'MM CTPOHUTEIIBHBIM
AJIEMEHTaM 3JJaHUN U COOPYKEHUM.

CkpbITBIE IPOBOJKU JENATCA Ha JBe rpynmsl. K nepBoil 0THOCATCS MPOBOAKU B Pa3sHOIO pona
TpyOax: CTabHBIX, CTEKISTHHBIX, aCOOIIEMEHTHBIX, PE3UHOBBIX U Ap. BTOpyto rpymmy obpa3yior
IPOBOJIKU B JIEMEHTAaX CTPOUTEIbHBIX KOHCTPYKIMM, 6e3 TpyO. TpyOHas mpokiaika 1mo3BoJisieT
B CIIy4ae HaJlOOHOCTH NIPOM3BOJUTH OECIPENATCTBEHHYIO 3aMEHY IIPOBOJIOB.

Br10op maTepuajia npoBOIHUKOB

Menp mnpeanourutenbHee amoMuHUs. OHa uMeeT OONBLIYI0 NPOBOJUMOCT U MEHee
IIOABEP)KEHA KOppo3uH. K ToOMy K€ IO CpaBHEHHIO C MEIbI0 AIIOMUHUNA HENPOYEH U IIpU
HECKOJIBKUX H3TrM0ax MOXKET HOIpOCTy ciomarbess. OTpULaTeNbHBIM CBOHCTBOM aIFOMUHUS
ABJIIETCS U €ro ObICTpasi OKUCISIEMOCTh B CIIy4ae COINPUKOCHOBEHMS C BO3JIyXOM, pe3yjbTar -
o0pa3oBaHHEe Ha IOBEPXHOCTH TYrOIUIaBKOM OKHCHOM IuieHkd. OHa IJI0XO TPOBOAUT
ANEKTPUYECKUI TOK, a 3HAYUT, IPEISTCTBYET CO3aHUI0 XOPOUIEro KOHTaKTa. MecTo ¢ moxum
KOHTAaKTOM OyJeT TIpeTbcs, MCKpUTh, elle Oojiee OKHCIAThCS, emie Oojiee IpeThCs, a Tam
HEJAJIEKO U A0 noxapa. [Ipu kperuieHnn B BUHTOBBIX 32KMMAaxX aJOMHHHMU IPOSBIISIET APYrou
CBOI HEJIOCTATOK - HU3KUM NIPENeN TeKydecTu. B pesynbpTare 3TOro aatOMUHUN BBICKAJIb3bIBAET
u3-moj 3axuMma ("reuer"), ocialnsis KOHTAakT. Takum oOpa3oM, aJIIOMHUHUEBBIC IPOBOJA,
HaXoJsLIMecss B paclpeeuTeNbHbIX KOPOOKax W JAPYIHX YCTPOWCTBax, Ie Uil COCAMHEHUS
UCIIOJIb3YIOTCS 32KHUMBbI, TOXKE TPEOYIOT NEPUOANUECKON POBEPKU U MOKATHS.

[ToMumo 3TOro, mMpM KOHTAaKTE ATIOMUHHMS C MEIbI0 OOpa3zyeTcs TrajbBaHHYECKass Iapa, B
KOTOpPOM  QIFOMMHHMH, TIOABEPrasicb JJIEKTPOKOPPO3MM, paspymaercs. Yro Bemer K
JOTIOJIHUTEIILHOMY YXYAIICHUIO COEIUHEHUS.

HpaKTuquKue COBETHI

1. Ecnu npokiaapIBaeTCs MOCTOSIHHASL TPOBOJIKA, JIYUIIE HCII0Ib30BaTh KaOeab C TOKOBEAYIIIMMHU
JKWIAMH M3 OJUHOYHBIX MpoBOJOK. OH MEHbIIE, YeM MHOTONPOBOJIOYHBIN, IOJBEPIKEH
KOppo3uu (3a cyeT MEHbIIeH IIOMAAX TOBEPXHOCTH), U €ro MpoIle 3auyuliaTb Hepes
MOJIKJIFOUYEHUEM.

2. PesuHa mopi JEHCTBHEM O030HA, COJEPXKAIIETOCs B BO3IyXe, CTapeeT M TOKPBIBACTCS
MUKpoTpemuHaMu. [1o3ToMy kenaTenbHO HE HCIONb30BaTh KaOenu ¢ Pe3MHOBBIM MOKPBHITHEM
Ha COJIHEYHBIX MECTaXx.

3. IoMMBUHUIXIOPH] CKJIOHEH K PAaCTPECKHBAHMIO MPH CHIIBHOM MOpO3€, TaK 4YTO Ha YIHUIE
Jy4Ile MPUMEHATh KaOeIH ¢ OKPBITHEM U3 MOJTUATUIICHA.

4. B nomemieHUsX MPEaNoYTUTENeH CTaOWIM3UPOBAHHBIM CcaMO03aTyXaloU[il IOJUATHIIEH
(B Mapke mpoBoJia o6o3Havaercs kak I1c).

5. Ka6eoru ABBI'sr, BBI'ar, ABBOIIIar 1 BBOIIIHT oTimaaroTcst 000109KO0# WIM IIUTAHTOM M3
I[IBX-mracTukata IIOHMKEHHOM roprodecTd. lIpumenstorcss B MecTax C  IOBBILIEHHOH
M0’KapOOMACHOCTHIO.

6. Ilpu mpoknanke kabesst B BOJHOM cpeie (Hanpumep, AJs MOAKII0YEHUsT HaCOCOB), TpeOyeTcst
crennanbHas Mapka BIIII qist morpykHbIX 1BUrarenei.

8. It BpEeMEHHOIro TMOJAKIIOYEHHS JKEJaTeNIbHO HCIOJIb30BaTh MHOTOXKMIIbHBIE KaOemu
mapok KI' u [IBC (KT - ¢ MeiHbIMH MHOTOIIPOBOJIOYHBIMH JKUJIaMH, CHAOKEHHBIMU PE3MHOBOMN
U30JISIUEH, B Pe3MHOBON 000JI0YKE), JJIi OCTOSHHOTO IMOJICOeMHEHus: o ynuue - BBI', ms
npokJaaky B rpyHTe - BBOIIIB.
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9. Ecniu kabenb TpeOyeTcs MPOBECTH Yepe3 TOPIYHE MaTepHAalbl, B €r0 0003HAYCHUH JIOJKHBI
npucyrcTBoBath OykBbl "H" (Heroprouwmii) unu "Hr" (HE pacmpoCTpaHSIONIMK TOpeHHue). ITo,
Hanpumep, kabenu KI'a u BBI'HT.

10. Ilpu nanpsoxkenun B cetd 220 B u 1-# (a3e ucnonb3yrOT ABYX- WIH TPEXKUIBHBIN KaOelb
(Tpetbs xuina - "3emus"). Ecnu 380 B u TpexdazHbiii TOK, TO HEOOXOAUM TPEX KUIBHBIN HITH
YEeThIpeX KWIbHBIM Kabenb (derBepras xwuia- "3emus"). DTo OTpakaeTcsi B MapKHPOBKE
usnenusi. Hanpumep, KT - 4 X 2,5 - 03HauaeT 4eThIPEXKWIbHBIN Kabelh ¢ CEYeHNEM OCHOBHBIX
KU 2,5 MM,

Xoxa padoThl

1) Bb10op ceueHust NpoBOIOB U KaleJei

s BBIOOpa ceueHusl MPOBOJIOB U Kaleneld HeOOXOIMMO YYHUTHIBATh BEIMYHMHY MaKCUMAIbHO
HOTPEeOISIEMOr0 Harpy3KOH TOKa:

R I:>H
AJs1 oqHOo(pa3HoIi HATPY3KH IH _ U
C
riae Py — MOIIIHOCTD HArpy3KH;
U, — nuraroriee HanpsoKeHUe.

H

" y | =
OJI TPpEeX(@Ma3HOU HAI'PY3KH| H
pexd py u, - /3

[Tpu BBIOOpE ceueHHsI MPOBOJA, HEOOXOIUMO MPETYCMOTPETh MOAKIIOUCHHE TOTIOIHUTEIEHON
Harpy3ku. [lig storo wucnosezyercs kosdp¢unueHt 3amaca K,, KOTOpbIl yMHOXaeTcs Ha
PacCYUTaHHYIO MOILHOCTb HArPYy3KHU.

3Hasi CyMMapHBId TOK Bcex morpeOuteneil, n3 Tabmuubl 1 BeIOMpaercst Omrpkaiimiee Oobliee
3HaYeHHE ceYeHMsI MPoBoaa S.

Tabmuua 1 - JlomycTUMBIN AIUTEIbHBIN TOK JUISl IPOBOJIOB U Kabenei

IIpoJio:xeHHbIE OTKPHITO |HpOJ10)KeHHI>Ie B TpyOe

AJIIOMHHHEBbIE AJIIOMUHHEBbBIE
MenHble KUJIbI KHJIBI S MenaHble KUJIbI .
Tox |MOH_IHOCTL,KBT |TOK |M0111HOCTL,KBT |T01< |MOIJ.[HOCTI>,KBT ‘TOK |MOH_[HOCTI>,KBT
A [220B [380B |A [220B [380 B /A [220B 380B |A [220B [380 B
R4 - -k o5 | |- - k|
15838 | | ol - -k f
17 37 |64 | | A 1 |14 3 53 |- | -
23 5 87 | | A 15 15 33 5.7 | | -

26 57 98 21 46 [79 2 19 |41 [72 |14 3 |53
30 6.6 |11 24 52 91 25 21 [46 79 |16 (35 6
41 |9 115 32 7 |12 4 27 5.9 10 21 |46 7,9
50 |11 |19 39 85 |14 6 (34 |74 12 26 5,7 9,8
80 17 [30 60 13 |22 10 50 [11 |19 38 83 |14
10022 [38 |75 |16 |28 16 |80 17 30 |55 [12 |20
140(30  [53 110523 |39 25 [100 22 |38 65 |14 |24
170(37 |64 1130 28 |49 35 [135[29 51 75 |16 |28
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2) Pacuét npoBoaoB u Kalesei

Pacuér ceuenus mpoBoIOB U Kabemnei oCyIIecTBIIeTCss OOBIYHO TpeMs Crioco0amu:

1)Ilo nonycTumMomy HarpeBy

[Tpu BBIOOpPE BUAA 3IIEKTPOIPOBOJAKU M croco0a IMPOKIaJKM HPOBOJOB U Kalesel TOJIKHBI
YUUTBIBATBCSI  TpeOOBaHUS  DIEKTpoOe30macHOCTH W MokapHoi — OezomacHoctu. Ilpum
OTHOCHUTEJIbHO HeOOiblIoW jyuHe JuHUKA (~ 1o 30M) pacuéT Ha HarpeBaHue SBISIETCS
onpeaensomuM. IIpu NpoxXoXAEHUHM N0 NPOBOJHUKY DJIEKTPUUYECKOIO TOKAa IPOBOJHUK
HarpeBaercsi. HarpeB W301MpOBaHHBIX MPOBOAOB HE JOJKEH OBITh BBILIE ONPENEIEHHOIO
npezena, T.K. 30U IPU CHIIBHOM HarpeBe MOXeT OOYTIIUTHCS U JJaKe 3aTOPEThCsL.

B Tabamme 2 ykaszaHa JONyCTHMas TOKOBas Harpy3ka B IIPOLIEHTaX B 3aBUCUMOCTH OT
TeMIEpPaTypbl OKPYXKarUIeHd cpelbl. PacueTHblii TOK HArpy3Ku IMPU 3TO MEPECUUTHIBACTCA I10
bopmyie

100-%
H + H
i 100

ITo Tabnunie 1 BeIOMpaeM ceYeHHUE MPOBOIHUKA.

Jns  Oe3aBapuifHON pa®OTHI MPOBOJOB M Kabelnell HOpMamMH YCTAHOBICHA MPEIEeTbHO
nomycrtuMmas Temreparypa Harpesa (60-80° C) B 3aBUCHMOCTH OT THINA H3OJISALMH, YCIOBHUIA
MOHTaXa ¥ TEMIIEPATypPbl OKPYKAOIIEH CPEBI.

Tabmuua 2 - JlomycTuMasi TOKOBasi Harpy3ka B 3aBUCHUMOCTH OT TeMIIepaTypbl OKpYXKarolen
Cpe.ibl N30JIMPOBAHHBIX MPOBOJIOB U Kabemeil:

Temnepatypa Homyctumast TokoBasi Harpy3ka (B %)

OKpYKarollel Ccpebl

°c Pe3unoBas m3osmust | [IXB- U3OJIAIIIS
% %

ot 20 1o 30 100 100

ot 30 mo 35 91 92

ot 35 1o 40 82 87

ot 40 mo 45 71 79

ot 45 o 50 58 71

ot 50 mo 55 41 61

2)IIo nomycTUMOI1 mMoTEpe HANPSIKEHUS

CedeHue nmpoBoJOB M Kabenell Mo JAOMYCTUMOHM IMOTepe HANpsIKEHHs OIpPeNessioT TIaBHBIM
00pa3oM Juisi OCBETHTENbHBIX ceTed. /[l CHIIOBBIX ceTeil 3TOT METOJ MPUMEHSIOT JIUIIb MPH
CPaBHUTEIHHO OOJIBIION X MPOTKEHHOCTH.

JlonmycTUMYIO MOTEPIO HAPSKEHUsI OT UCTOUYHUKA TOKa J10 HauboJjee OTAaJCHHON MO 3HAYCHHIO
Harpy3ku (B MpOIEHTaX OT HOMUHAJILHOTO HAIPSHKEHUS) MOYKHO MPUMEHSTh:

5% - nnst cuioBbIX ceTe HampshkenueM 10 1000 B

2,5% - 119 OCBETUTENBHBIX CETEH

[Tpu pacuete cereil 1Mo MoTepe HANPSHKEHUS MCXOIAT U3 YPOBHEW HAIpsDKEHHs A Hamboliee
ylajgeHHO! JamIibl. BIOop mpoBOI0OB 1O NMOTEpe HAMPSHKEHUS MPOU3BOAUTCS 10 hopmyie:

M
AU
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rae M - MOMEHT Harpysku, KBrm;

AU -niotepst HanpsikeHust, %;
¢ - TIOCTOSIHHAs, 3aBHCSINAsi OT Marepuaja MpOBOJA, HANPSHKEHUS W PoJa TOKa CEeTH - A
MEJHOTO IIPOBOJIa ¥ HanpspkeHun nutanus 220 B cocrasmsier 12,8, anmromuaneBoro — 7,4.
MoMeHT Harpy3Ku OnpeesieTcsl U3 BhIpaKeHUs

rac L- JUIMHA JIMHWUU OT ITYHKTA IMUTaHUusA 10 HauboIee yz[aneHHoﬁ JIaMIIBbI, M.

3) mo MexaHH4eCKOil MPOYHOCTH

Hcxons u3 cooOpaXeHHH MEXaHWYeCKOH NPOYHOCTH, NMPH MaJbIX 3HAUYEHUSIX CHJIBI TOKa
o 2 o
cedeHre MeHOM KITbl GepyT He MeHee | MM, a aTIOMHHHEBOI - 2 MM,

[Tocre BBIMONHEHHSI 3TUX PAcUYETOB BHIOMPAIOT CTAHJAPTHOE CEUEHUE JKUJIBI MPOBOIHHKA,
paBHOE MAaKCUMAJIbHOMY U3 pacYETHBIX 3HaUeHUH (WtH Omkaiiiiee OosbIiee).

- Paccumraiite ceueHus IPOBOIOB 1 Kaoesei mo 3aJaHHBIM YCJIOBUAM.

- BoiOepurte mapky Ka0eJisi, IPOBOJAAa B COOTBETCTBHH € PACYETHHIMHU JIAHHBIMH.

OTt4er N0 NPaKTH4YeCKOil padoTe J10JZKeH COAepPKaTh:

1) Temy u nenu
2) 3anonaHeHHyo Tabauiy 3
3) Bce pacuersl, BKJIHO4asi IPOMEKYTOUHbIE

Bapuaur 2 - Munumarasus

Hcxoanble JaHHbIE:

Harpyska

- XOJIOIWJIbHBIE KaMepbl 2 mT. 2 KBT
- XonoaunbHUK | kBT

- KoHaunuoHep 1,5 kBt

- MUKpPOBOJIHOBas neub | kBT

- noacBeTka BUTpuH 10x10 Bt

- CBeTWIbHUKM 8 mT. 4x20 BT

- BHewH:s nojceerka 500 Bt

kodurment 3anaca K; =1,3
croco0 MPOKJIAIKU MPOBOAKHU — CKPBITas MO MOJIMMEPHBIM MaTepuaiam
HKOHOMUYECKUH (aKTOp — MPUOPUTETHBIN

Paccuurars M BHIOpaTh NpoOBOJa, Kadeu

- BBOJIHBIN

- 3JICKTPUYECKOM CETH Mara3uHa

- OCBETUTEIBHOW CETH Mara3uHa

- DJICKTPUYECKOM CETH BHEIIHEHN MOJACBETKU
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Ta6muma 3 — JlanHbie pacueTta u BeIOOpa

- 5 Tox Bri6pannoe | Mapka
POBOX, KabCIb Harpysi ceyeHune IpOBOJIA,
S, A Kabems
Iy, A
AJIEKTPOCETH
MarasmHa
OCBETHUTEJIBLHON
CETH Mara3uHa
AJIEKTPOCETH
BHEIIHEH
MOJICBETKU
IIpakTHyeckas padora Ne 2.
Tema: MoHTaxk Ka0eJbHOMH JUHUM.
Bpemsi BbInoJiIHeHUs 2 yaca.
Mecto BbinoiHeHusi: KaounerNel9
Xox paboTshl:

| laiiTe 0OTBeTHI HA BONPOCHI:

1 laiiTe 0003HAYCHHNS K PUCYHKY:

2 OnumuTe TEXHOJOTMYECKUI Mpolece YKIAAKU Kadesisl B TpaHllee( HApUCYiiTe cXeMy).

3Kaxkoii Bua MyQT Ha pUCyHKe?

TepmeTuk - Matxera py Tpy6a - 3aupmHbii Koxyx

_ ‘ |

Wne3a coepmuuTenshias  flewta MXB Kneit-pacnnas
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4 Kak Ha3piBaercsd HHCTpYMeHT? Criocos10 coequHeHust Ku?

53auMBbl /151 cOeJUHEHH KU1 IPOBOIOB M KaleJieil 31eKTPONPOBOAKH:

6 Cnnoco0 coequHeHU s KHUJI:

I
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Il CoctaBbTe TexHOJOrHYecKyl KapTry « CoeamHeHHe XKWJ Kaldejsi ONPECCOBKOI»; «
CoenuHenue X1 KadeJIsl ONPeccOBKOIN»

Nennn Onepanuu HNHcTpyMeHTHI 1 Beinoninenue
MaTepHaJIbI

ITo utoram padotsl chopmyupyiite BHIBOA.

IMpakTnyeckas padora Ne3.
Tema : OcHOBHBIE BHIbI IPOBOIOB U KaleJei 1Sl 3JIeKTPONPOBOIOK.
Hean: U3yuynTh OCHOBHBIE XaPAKTEPUCTHUKH NMPOBOJAOB U KaleJei.
Xox paboThl:
| BauMaTe1bHO NPOYUTANTE TEKCT:

3aeo0ckas mapKuposka npoeo0os u Kabesneil npedcmasnsiem coooil 0603HaveHue Ha
U3onAYUU, KOMopoe ABAAeMca HeKUM wuppom uz oyke u yugp,

omoopaycarouwux xapakmepucmuky uzoeaus. Ha cecoonsawnuii 0env Kaxcowlil 3a600
U32omoeumeb 00A3amenbHo yKazvleaem Ha c60eil NPOOYKUUU CREYUAbHbLIL WUPp,
KOmOopblil 3a01a208PeMEHHO CIAHOAPMU3YEMCA 0J15 M020, YMOoObl KaxsCcOblil nPodasey Moz
3HAmMb pacuu@poexy.

IIpennaznavenue mmdpa — oTo6pakeHne OCHOBHBIX XapPaAKTePUCTHK, 3 HMEHHO:
=  MaTepHal XKW,

* Ha3HAYCHHE;
*  THI U30JISALUH;

*  0COOEHHOCTb KOHCTPYKLHUU;

* IIOTIEPEYHOE CCUCHHE H3/IeNNs;

" HOMMWHAJIbHOC HAIIPSAKCHUC.

IIposona.

[IpoBon mpencraBiser coOOM SIEKTPOTEXHUUECKOE H3JEINE, COCTOSINEee U3 OJHOW WU
HECKOJIbKUX CKPYYEHHBIX MEXAYy CO00il MpPOBOJIOK, 0€3 H30MISIHUH MO0 3an30JUPOBAHHBIX.
OO6onouka Xuibl, Kak MpaBUJIO, JETKas, HE U3 MeTajula (XOTS TakKe BCTpedaeTcsi oOMOTKa
IIPOBOJIOKOM).

Takue wW3Aenus MOTYyT UCIOJIb30BAaThCAd B AJEKTPOMOHTAXKHBIX, @ TaK K€ MPU H3TOTOBIECHUU
0OMOTKHM dJeKkTpoaBurareiniss. Ha cerogusmHuii A€Hb CYIIECTBYIOT NPOBOJA C MEAHBIMH U
ATIOMUHHUEBBIMU XKUJIaMHU. MeIHBIH BapHaHT OBICTPO OKUCISETCS B OTKPHITOM MPOCTPAHCTBE U
MMEET BBICOKYIO IIEHY, HO TIPH 3TOM CIIOCOOCH MPOITYCTUTH uepe3 ceOst 00s1ee BEICOKHE TOKOBHIE
Harpy3ku. K Tomy ke Mmenp Oonee »dnacTWyHa, a 3HAYUT, HE TakK OBICTPO CIOMaeTCs.
AmoMuHUEBBIE 00Jiee XPYMKHE M HE COCIUHSIOTCS ¢ MEIHBIMH (pa3Be 4YTO TOJBKO Uepes
KJIEMMBI ), HO 32 TO UMEIOT HU3KYIO CTOUMOCT.

Taxxke cieayeT OTMETHUTh, YTO KOHTAKTHI MOTYT OBITh 3aU30JIMPOBAHHBIMH U TOJIBIMH.
IlocnenHnii  BapMaHT MCHOJB3YETCA JUIsl  JIMHMM  3JekTtponepenad.  M3omupoBaHHBIN
IPOBOJ MOKET OBITh 3ALIUIIEHHBIM M HE3AIIMIIEHHBIM. 3alIUTON CIYyKUT elle OJWH CIOH
M30JIS1IMN (U3 TITIACTMACCHI INOO PEe3UHBI), KOTOPHIN 3aKphIBaeT 000JI0UKY JKHUJI.
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[Mocnennsisi kmaccuUKaIUs OCYIIECTBISETCS B 3aBUCUMOCTH OT HA3HAYCHHS: MOHTa)XHbIE,
CUJIOBbIE U YyCTaHOBOUYHble. MOHTaXHBIH TPOBOA 00sA3aTENBHO [OJKEH OBITb MEIHBIM,
UCIIOJIB3YETCsl, KaK MPaBUiIO, JAJII COCAMHEHUS 3JIEMEHTOB JIEKTPUUECKON CXEMBbI B LIUTE, a TaK
e JUIsl COEIUHEHUS Lienu B paauoanmnapaTtype. CuinoBoi (Kak U yCTaHOBOYHBIN) Jisl HAac Oosiee
W3BECTHBIN, T.K. UCIOJIB3YETCS HA OTKPBHITOM BO3/yX€ U BHYTPH MOMEIECHUMN.

Kaoenn.

OnekTpuueckuil kabenp TMpeacTaBisieT co00il u3lenre U3 HECKOJIbKUX MPOBOAOB, KOTOpHIE
HAXOJATCS MMOJ OJHOW M30JSIIHOHHONW ob6onoukoii (u3 [IBX, pesunsl, mmactmaccsr). [loMmumo
3TOM 000JIOUKH MOKET MPUCYTCTBOBATH JAOIMOJIHUTENIbHAS 3allUTa — OpPOHHUPOBAaHHAA 000JI0UKA
U3 IPOBOJIOKH JIUOO CTaIbHOM JIGHTBHI, KOTOpasi 003aTeIbHO YKa3bIBACTCSI B MAPKHUPOBKE.

CyuecTByeT 5 OCHOBHBIX BH/I0B JIEKTPHYECKHX Kabeei:
*  CHJIOBOH;

*  KOHTPOJBHBIN;
* s YIPABJICHHUS;
* 715 CBA3M;

- paHHOqaCTOTHBIﬁ.
KpaTKO pacCMOTPHUM YCJIOBUS IPUMCHCHHA KAKAOTO U3 U3ICIU.

CuJiioBoii ucnonbp3yercs JUid  IEpeJadyd JJIEKTPOSHEPTUH B CHUJIOBBIX U OCBETUTENbHBIX
anektpornpubopax. CylecTBYIOT H3ENus pa3IMyHOr0 THUNA M Ha3HadeHus. B ocHOBHOM
CHJIOBBIE Ka0elu WCIONB3YIOTCS IS DJIIEKTPONPOBOJKY BHEIIHEH (KaKk BO3AYIIHBIM, TaK W
HOJ3EMHBIM CIIOCOOOM) U BHYTPEHHEH (B JKWJIBIX M HEXHJIBIX MoMeleHusx). CuiaoBble kabenu
MOTYT MMEThb KaK aIIOMHUHHUEBBIC, TaK M MeIHbIE >XKWIbl. [IpennodreHne pekoMeHIyeTCs
OTJaBaTh HocjieaHeMy BapuaHty. M3omupyromum cioem moxer ObiTh [IBX, Oymara, pesuHa,
MOJIUOTHIIEH U T.1.

KoHTpoabHbIi ncnonb3yeTcst st paboThl  AIEKTPOTEXHUYECKUX  YCTPOMCTB, KOTOpBIE
nepesaT MHPOPMAIMOHHBIN CUTHAN JUIs YIpaBICHUS KaKUMU-THOO ycTpoicTBamu. [laHHBIN
BUJ TaKXKe MOKET OBITh C aJJIOMUHHUEBBIMU U METHBIMH JKUJIAMHU.

KaGenb ynpaBJjieHnust npecTaBisieT cO00H MEIHBIN AJIEKTPONPOBOJHUK C 3ALIUTHBIM SKPAHOM.
[TpumeHsieTcs B pas3IMYHBIX CUCTEMAX ABTOMAaTHKHU. 3alUTHBIA DKpaH CIY)KHUT JUIsl OTBOZAA
IIOMEX, a TaK K€ 3alIUTHl OT MEXaHUYECKHUX MTOBPEKICHUMN.

Kabenb cBsi3m ucnonp3yercs A meperaud MHGOpPMAlMKd C IOMOIIBIO TOKOB PAa3JIMYHBIX
yacToT. [lepenaya MECTHBIX JTMHUI CBSI3U OCYIECTBISIETCA HU3KOYAaCTOTHBIMM MPOBOJHUKAMM,
JalbHUX JINHUH — BBICOKOYACTOTHBIMM.

PaguouacrorHblii kabenb NpUMEHSETCSs B paJMOTEXHUYECKUX ycTpoiicTBax. (OCHOBHOE
[IpeHa3HaYeHue — Iepeadya BUACO- U paIuOCUTHAIIOB.

HInypsl

[IHYyp COCTOUT U3 HECKOIBKUX (MUHUMYM JIBYX) 3JaCTUYHBIX KU HEOOJbIIOro ceyenus (10 1,5
MM.KB.). JKWJIbI IIHypa COCTOSAT W3 MHOXECTBA MEPEIUIETEHHBIX MPOBOJIOK, M30JSIUS KOTOPBIX
OCYILIECTBIISICTCS ~ HEMETAUIMYeCKOHM  000104koi.  OOBIYHO  IIHYpHl  HPEJCTABICHBI
MHOTOKUJIbHBIMU U3AENHUSMHU, HO CYLIECTBYIOT U ABYX)KHJIbHbIE, KOTOPBIE UCIIOJIb3YIOTCSA B TOM
cillyyae, €ClIM KOpIlyC JJeKTporpubopa He TpedyeT croenuaibHOro 3asemiieHus. Ha
CETOAHSIIHUNA J€Hb HIHYPbl HCHOJB3YIOTCS JUISl MOAKIIOYEHHs] ObITOBOM TEXHHMKH K ceTH (K
pUMeEpY, XOJOUIbHHUKA TNO0 MUKPOBOJIHOBOM MEUH).

OO0mume pazauyus.
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Bce npoBOAHUKH MOTYT HMEThH Pa3JIM4YMs MO CJASAYIONUM NPU3HAKAM:
1. Tlomepeunoe ceuenue. CymiecTBYIOT *Ibl cedeHrueM ot 0,35 MM.kB. 10 240 MM.KB.

2. Marepuai U3roTOBJICHHS: ME/Ib, ATIOMUHUN, ATFOMOMEb (CIICIUAIBHBIA KOMITO3HT U3 JIBYX
METaJIJIOB).

HomunansHoe HanpsbkeHue (K mpuMepy, crocodeH Boeiepxars 220 mu6o 380B).

3
4. KoaudecTBO XUl (OJHOKHIIbHBIN JTHOO MHOTOXKHUIIBHBIN ).
5. Marepuan uzonsuuu (I1BX, pe3una, 6ymara).

6

Marepuan 3alMTHON 000704YKH (pe3rHa, TTACTMACC, METAJLI).

MapkupoBka.

OCHOBHBIE CTaHJAPThl MapKUPOBKU TPOBOJOB, kabenedt n mmHypoB 1o ['OCTy oauHakoBbie,
MO3TOMY CHadYaja pacCMOTPUM pacHIuPPOBKY OYKBEHHOTO MHU(PA B IIEKTPUKE.

bykBa Nel xapakTepu3yer warepuan >KWIbL. AJIIOMUHUIO TPUCBAMBACTC OyKBa «A»,
Menu OyKBa HE IPUCBAUBACTCA.

bykBa No2 B MapKHpOBKE XapaKTepHu3yeT BHJ MpoBoja Ju00 MaTepuan oOomouku kadems. s
npoBoja BTopas OykBa o6o3HauaeT «[I» — miockuil, «M» — MOHTaXHBIH , «K» —
KOHTPOJIbHBIN, «MI» — MOHTaxHbIH ¢ ruokoit xkunol, «I1(Y) nmubo 11I» — ycraHOBOUYHBIHA.
bykBa Ne3 xapakrtepusyer maTepuai ajs U30isuuu xui. byksa «B» mubo «BP» o3HauaeT uto
M30JISIIMSL TOJIMBUHUIIXIopuAHast, «P» — pe3sunoBas, «H» mubo «HP» — HailiputoBas (pe3una,
KoTOpas He ropur), «II» — monustunenonas, « K» — kanponoBas, «®» — meraminyeckas
(dpanbrionoBas), «MD» — smanupoBanHas, «JI» — mnakupoBanHas, «llI» — monuamMuaHBIN
menk, «O» — MONMAMMIHBIM IIEJNK B KadecTBE OIIETKH, «C» -CTEKIIOBOJIOKHO, «OQ» —
SKpaHUpoOBaHHas H30JsALus, «T» — U305A1Us ¢ HECYIIUM TpocoM, «I» — H30Jsus ¢ THOKOMN
KHUIJION.

[Tomumo »TOro creayeT OTMETUTh, YTO NPOBOA C PE3WHOBOW H3OMSAIUEH MOXKET OBITH
JIOTIOJTHUTEIFHO 3allMINeH CIeAYIOmUM BUIOM obOonouku: «H» — HalipuToBas, «B» —
[IBX. O6pamaem Bamie BHUMaHHe Ha TO, YTO JAaHHBIE OYKBBI CTaBATCS B MAapKHPOBKE MOCTE
TOTO, KaK OyZeT yKa3aH MaTepuas H30JISIIIUH CAaMOU JKUJIBI.

bykBa Ne4 xapakTtepusyeT 0ocoOeHHOCTh KOHCTpyKuuu. Ecnm Hammcana OykBa «A», 3HAUUT
u3zenue spisercsd acganbTUpoBaHHbIM, «b» — OpoHMpoBaHHBIM JeHTamH, «I'» — 0e3
3alIUTHOTO TOKpoBa (eciau Kkabenb) M TUOkuil (ecnu mpoBox), «K» — OpOHUpPOBAaHHBIN
KPYIJIBIMU TIPOBOJIOKaMH, «T» — mpenHazHaueH Ui MPOKJIAAKH B TpybOax, «O» — 3aIiuiieH
OIUIETKOM.

Pacumdposka nndposoro o603HaueHus:

[Mudpa Nel Bcerma ykaspiBaeT KOJMYECTBO JKHJI, €CIM B MapKHPOBKE MPOBOJA OO Kades
mudpa nepea OyKkBaMu OTCYTCTBYET, 3HAYHT, IPOBOJHHUK OIHOXKUIIbHBIH.

Hudpa No2 xapakTepusyeT MIOMIA b ONEPEUHOTO CEUEHUS B MM.KB.

Hudpa Ne3 otobpaxaer HOMUHAJIBHOE HANPSKEHUE CETH.
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PacuiugpoBka mapkupoBku kabdeast BBI' 4*2,5-380.

= gjutepsl «II» u «A» HeT, 3HAYUT, KUJIa MEAHAS,

» BTOpas OykBa «B» yka3bIBaeT, YTO U30JIALMS MOJUBUHWIXJIOPUIHAS;

*  TaKkKe ykazaHa BTopas OykBa «B», 94T0 03HadaeT eie oJiHy 3amuTty 06oinoukoit u3 [1BX;
* mocnenHss OykBa — «I['» 0003HaYaeT, 4TO 3aNIUTHBIN ITOKPOB OTCYTCTBYET;

* mepBas Hudpa «4» — YEThIPE KUJIIBL;

*  «2,5» — monepeyHoe CEYEHNUE B MM.KB.;

» 380 — HomuuanbHOe HampsixeHue B 380 B.

MapkupoBKa poccuiickux KadeJieid ¥ MPoOBOIOB:

KoHTponbHbie Kabenu.

A - nepead byKBa, TO aNMUHMEBAA XKWNA, NPU €€ OTCYTCTBUK - XKUNa MegHas.
B - BTopas bykea (npu otcyTcreun A) - NBX nsonauus.

B - Tpetba bykea (npu otcyTcyTcreumn A) - NMBX obonoyka.

N - uzonaumns 13 NoAM3TUNEHA.

MNc - u30nauMa U3 CamMo3aTyXarLWero NoAN3TUIEHA.

I - oTCyTCTBME 3aLMTHOrO Cnos.

P - pesnHoBas nsonauus.

K - nepeas nnmn BTopas bykea (nocne A) - Kabenb KOHTPONbHbIN.

KI - kabenb rnbruii,

@ - yusonauusa us dbToponnacra.

J - B cepeauHe unu B KoHue 0b03Ha4eHns - Kabenb 3KpaHMpOoBaHHbIN.

MopsecHble npoBoga

A - ANOMUHKEBEINA ronblit NpoBoA.

AC - AntoMuHueso-CransHoit (Yalle ynotpebnaeTca cnoeo «CTaneantoMuHEBEIN®) ronsiil nposoa.

CUN - CamoHecywuit M20nupoeanHelit Mposoa.

Hr - He NoAnepXMBAOLNA FOPEHWA.

Tabauubpl MapKUpPOBKH 3apy0e:KHbIX Kadeseil 1 MPOBOI0B6

MoHuTa>@Hble nNpoesoga

H - I @aproHmzmpoeaHHela mpoesoa (oooGCpedHrie HARD.

N - CooTBeTCcTEME HAallMoHaIbHOMY CTaHaapTy.

0S - HomMrmHansHoOS Hanpsas>xkedHme 300,/500 B.

O7 - HOoOMurHanNsHOS Hanpsa>xxedms 450/750 B.

V - NBX m=onacimsa.

K — NMiSK3s >2X1mina ans CT3LMOoOH3IpHOro MoHTa>»x3.

Cunogoit kabenb

N - W3roToBNEH cornacko Hemeukomy cranaapty VOE ( Verband Deutscher Elektrotechniker — Cow3 repuaHcKuy 2nEKTPOTEXHUKOB).

Y - Uzonauua w3 NBX.

H - QreyTerame & NBX-UZ07AUMM raN0reHos (BpEaHbIX OPraHUYECKMX COBAMHERMI).

M - MoRTaXHel kabens,

C - Hanuuue MeaHoro 3kpana.

RG - Hanuume Bporu.

Mapku u npeaHa3Ha4YeHue NMOMYJISIPHBIX Ka0eJieil 1 IPOBOJI0B:
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Mapka [Ceyenue Xxun, M| Yucno xun XapakTepucruka MNpureHeHne
Kafens cnosoi, C an0MUHUEBLIMI XKUAaMK, NS NPOKNBAKN Ha OTKDHTOM BOXIYXE, N0 SHUMUIGHHAM
ABBI 2,5-50 1; 2; 3; 4 |NOAMBUMHUAXNOPHAHON U30NAUME, B b TR
GANBARAOD MO oEoR0t ke OT NPAMbIX CONHEYHBIX NYYel Tpaccam
4-300 Kabene cunosof, C aioMUHNEBLIMIU XXKUN3MK, ﬂg )ﬂ(arr:';z:}laﬁ;“sz*sc:?grx;qu OTC?::(:!B“:"( o
ABPI 1; 2; 3; 4 |pe3nHOBON M30NRLMEN, B NOAUBUHUAXNODUAHOM : K 3Ae) S e W chink
cGonoine NOMEWEHNAX, TOHHRNAX, K3H3NAX, H3 CNeUMaNbHbIX
2,5-300 KafenbHbiX ICT3K3A3X M N0 MOCTaM
4-300 Kabens c1n080it, C 3aMI0MUHNEBLIMU XNN3MK, ﬁzia:ziiiﬂ;";foe?g;gD‘; OTC:;TJB’:"(H it
AHPI 1;2; 3; 4 |pe3uHoB0N M30AALMEN, B PE3MHOBON MACNOCTONKOM 1 | A &YX P
Heropioueii 060510uKe NOMEWEHNAX, TOHHeNAX, K3HaN3X, Ha CNeUMaNbHbIX
2,5-300 Ka0enbHbiX 3CT3KaAaX M N0 MOCTaM
1,5-50 Kafens CUA0BOM, C MEHBIMM XXMN3MH, 1N NPOKNAAKK Ha OTKDHITOM BO3AYXE, N0 SALMLLEHHBIM
BBl 1; 2; 3; 4 |NOAMBUHUAXNOPUAHON U30NALUMEN, B ot £ g
2550 NOAMBMHIAXNOPHAHOR 06oNOUKe OT NPAMbIX CONHEYHbIX NyYell Tpaccam
AnA NpoKNaaKM B BO3AYXE NPHU OTCYTCTBUM
BPr 1-240 1:2:3: 4 Kafens cUNoBOM, C MeaHbIMM XXUN3MK, PRINHOBON MEX3HUYECKMX BOZAENCTBMA, B CyXMX MAM CbIPbIX
ANeel U30NAUMeHN, B NoAMBMHUAXNO0PUAHON ofonouke NOMELWEeHNUAX, TOHHENAX, KaHaNaX, Ha CneunansHbIX
KafensHbIX 3CTaKaAaX M N0 MOCTaM
o 2 A NPOKN3AKK B BO3AYXE NPH OTCYTCTBMM
Kafene CUNOBOM, C MEAHbIMI XXUNBMK, PEIUHOBOM ﬁgxaﬁzuecxﬁx Bo*qeélzrxsuﬁpa O/Xc:;( S ol
HPI 1-240 1; 2; 3; 4 |Ms0n8UMEN, B PEIMHOBON M3CNOCTONKON M HEropyen = S
oS R NOMELWEHNAX, TOHHENAX, KaHaNax, Ha CNeuuansHbIX
KabenbHbiX 3CTaKaAaX M N0 MOCTaM
% & A MOHT3)X2 INeKTPONPOBOAKM - B CyXMX M BARXKHBIX
Kabens cunosoi, C 0AHO MAK MHOMONPOBOAOYHOM ?gnememmx i OTI?DbITDOH s%‘avxe cﬁe ADAMOFD
MEeAHOM XUN0N, NOAMBUHUAXNOPHAHON M30AAUMEN, B b ex‘«crsxﬂmlconneuuslx nyue; sn') SRR
NYM 1,5-32 2; 3;4; 5 |noausuHunxnopuaHoin obonoyke, He m;‘inamux 6ot it 3cra|<a'qax Lm ;‘Ogmme’mm
PaCNPOCTPaHAVLWEeN ropeHne. NMeeT A0N0AHNUTeALHLIN £ R
DeSmHOBL CAOHBAN0AMEHHE NPOMBILNBHHBIX YCT3HOBOK, NOAKNOUYLHMA ObITOBLIX
= % . npuBopoB B CTaUMOH3PHBLIX YCT3HOBKAX
Mapka |CeueHue xua, Mm| Hucno xun KBEPBKTRPUCTMKE MNpurMeHerKe
AMB 2.5.120 4 MpoBog € aMOMUHWERDA XUN0A, NONVBMHWDONOPUAHOR |INA MOHTEME CHNO0BLIX W OCBETHTENEHLIX CETEH B
. MZONALMER TpyDax, KaHanax
MpoBOA C ANKOMUHWEREIM M #UA3MI, LNA MOHTEHE CHI0BLI M OCEETUTENEHbIX CeTeR Mo
AMNMNB 2,5-6 233 NOAMBMHUAXAOPMAHON M30AALMER, NAQCKUA, C CTEHEM, NMEDETOPOOKAM, CKDbITER NPOBOAKE, B Tpyhax,
pE3AENMTEAEHEIM OCHOBIHMEM KeHanax
MpoBoA C aNOMUHEMEBON XWN0H, Pe3HHOBOH
ANP 2,5-120 1 M30NALMEN, B ONAETKE M3 X1onYaTo0yHamHoN npaxu. [Ans npoknaoku B TpyGax
NPCIMTEHHOR NPOTMEOTHWAOCTHBIM COCTAEDHN
anne 255 23 MpoBE0g C aMOMUHUEBRLIMM ¥MNEMK, DESMHOBOR LAA NPoKNaaxk No gepeBAHHbIM KOHCTDYKUWAM #MAbX 1
= ' M3onAUMER NpOMIE0ACTEEHHbIX 30HUA
ATPH 3.5.120 1 MpoBOA C 3MKMUHWEBOA XWUN0A, PESHHOBORA LNA NpoKNaaKy B CyXMX ¥ CHIDEIX NOMEWEHWAY, B
! MZ0NALMEN, B Heropiodei obonouke KaHaNax, Ha OTKPhITOM BOZayxe.
MB-1 0.5.85 1 MpoBog € MeqH o HUA0H, NONMEKHI0PMIHOR LNA MOHTEHE CH0ELI M OCEETUTEMEHBIX CETER B
i MZONALMER TpyDax, KaHanax
B2 35.55 1 MpoBog € MeqHoN 3UA0A, TONMEMHKUI0PMAHOR LNA MOHTE®E CHAOELI M OCEETHTENEHbIX CETER B
" MZ0NAUMER, THEKWA TpyDax, KaHanax
; A MOHTEH3 CHNOBbIX M OCEETUTENEHLIX CETER NO
MpoBod € MEQHEIMW BCWAZMM, NOAWBUHUNXAOPHLHOH an x
nre 0,754 2;3 T CTEHaM, Neperopogkar, CKpLITaR NpoBogka, B TpyDax,
d { KaHanax
MNpoEoa C MefHoi #unol, pesnHoBOR W3anAUKen, B
e 0,75-120 1 OMMETKE M3 XN0NYaTOOYMAXKHON NPAXW, NPONMTaHHOM [Ans npoknaokd B TpyGax
NPOTHEOTHWIOCTHEM COCTAE0M
MpoBod rMBKWEA, CO CKPYYEHHEIMKM C MEIHEIMW UMK,
2 = A NOAKNYEHUA OuITOBLX 3NeKTpoNpHBopoE -
MBecC 0,5-2,5 2;3 AOAMEMHUAXNOPUAHONA MZ0NALMER, an A I g S
PSS S A e R CTMPRNEHLX MAWWH, NbINECOCOE, YAAWHWUTENER
nec 0,54 2:3 Mpoeog rMGKUiA, €O CKPYYEHHBIMU € MEAHBIMW XKUNaMK, [NA NogKnoYernA GuToBX INeKTponpuBopoE -
% & PEZMHOBOMA M30NALUMel, pesHoBor obonodyKon CTMPANEHLI MBWWH, TIbINECOCOE, YAMMHUTeNel
I N . A NpOKNaSKM B OCBETHTENEHL CRTAX, MOHTE®XE W
nyHN MpoBoad € MegHol XUAoH, TONMEMHUAXI0PUMOHOR 202 1o A !
1,54 2:3 2 % Shrs npucoearHeRWA npubopos cnaboro Toka OeIToOROMD
[nenmny M3ONALMER, MONMBMHWTAI0PKAHOA obonoukoi
H3zH3YeHMA
i i A i A CTEUMDHIPHOTD W MOGBMMHOTD MOHTa®E
MpoBog MOHTEHBIA, THOKKA C MedHOR XUNoH, C An u P A 5
M 0,05-0,12 1 e e BHYTOMONOUHB 1 MesBNoYHbIX COBOMHEHM B
4 INEKTPOHHE W 3NeKTPMYRCKMY YCTPORCTEEX
MpoBOA MOHTE#HBIA, THERKA, € MedHOR #unof, c LNA CTAUMOHAPHOMD ¥ NOABMMHOMND MOHTEHE
MILWB 0,12-1,5 1 KOMABMHUPOBaHHOA WenKos0A W NOAMBMHUAXAGPUAHOR |BHYTPHUBAGYHL U HexBAGYHbIX COROMHEHWI B
M30NALMER 3INEKTPOHHBIE M 3NEKTPUYECKWN YCTPOHCTEEN
i MpoBog € MegHol HUAoH, TONMITHARHOBOR
0,4-0.5 2 H.'JI‘JDJ'IHLTHE!ﬁ Cﬂ'DEE‘;,D,EJ'IHTE!J"IthII-'I it el ONA OTKPLITON M CKPLITON NPOBOAKKY TenedoHHOR CETH
(nanua) I

Il Boimoinure 3aganus:
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1Kakue xapakTepuCTHKH KaleJieil 1 IPOBOI0OB 0TOOpaskaeT IPU(PT MAPKHUPOBKH?
2 CocraBbTe TA0IMIY:

Bua xaodensn Haszunauenue

3 Ilepenecure B TeTpaab TA0JMIbI MAPKMPOBKH POCCHHCKHUX U 3apy0eKHBIX Kaleseld u
NPOBO/IOB.

4 IlepenecuTe B TeTpaab Ta0aulbl «MapKku U npexHa3HAYEHHE MONMYJISIPHBIX IPOBOJAOB U
Kabesein».

5 [MoabGepuTe ceyeHne MapKy MPoOBO/A /1JIsl 00BIYHOM JBYXKOMHATHOH KBAPTHUPDI:

daekTponpudop MomnocTs, BT

TeneBuszop 140
X0J10AUJIBHHUK 300

Boiisep 2000
IIbL1eCOC 650

CTupajbHasi MAIIMHA 2500

DJIEKTPOYAHHUK 1200
OcBelienue 600

6I1o uroram padoTsl cpopmyMpyiTe BHIBOI.

Kpumepuu oyenku:

Ha "5" onienuBaetcs paboTa, eciii 00y4aroLuiics uMeeT CUCTEMHbIE ITOJIHbIE 3HAaHUS U YMEHUS
10 TocTaBiIeHHOMY Bonpocy. CozeprkaHue BOIIpOca YUaIIuKcs H3JIaraeT CBsI3HO, B KPaTKOM
dopme, pacKpbIBaeT MOCIeA0BaTEIbHO U3YYEHHBII MaTepual, 1eMOHCTPUPYS IPOYHOCTh U
NPUKJIAHYIO HAIIPABJICHHOCT MOJTYYCHHBIX 3HAHUH U YMEHHH, HE JOMyCKaeT
TEPMUHOJIOTMUECKUX OMIHMOOK M (PaKTHYECKUX HETOUHOCTEH.

Ha "4" onienuBaetcst paboTta, B KOTOPO OTCYTCTBYIOT HE3HAYUTEIBHBIC SJIEMEHTHI COACPIKaHUS
WX TIPUCYTCTBYIOT BCE HEOOXOAMMBIE HJIEMEHTHI CO/IEPKaHMsI, HO JOMYIIEHbl HEKOTOPhIE
OIMOKH, MHOT/Ia HapyIIajJach MOCIEeI0BATEIFHOCTD N3JIOKECHHUS.

Ha "3" onienuBaetcs paboTa, B KOTOPOIl OTCYTCTBYIOT 3HAUMTEIbHbIE 3JIEMEHTBI COACP KaHUS
WM TIPUCYTCTBYIOT BCE BBIIIEU3JI0KEHHBIE 3HAHUS, HO JIOMYIICHBI CYIIECTBEHHbIE OITUOKH,
HEJIOTUYHO, TPOCTPAHHO U3JI0KEHO OCHOBHOE COZIEp)KaHUE BOIPOCA.

Ha "2" onienuBaetcs paboTa, B KOTOpOM 00y4aroLuiicss 1eMOHCTPUPYIOT OTPHIBOYHBIE,
OeccucTeMHble 3HaHUsl, HEYMEHHE BbIICIUTh TJIaBHOE, CYLIECTBEHHOE B OTBETE, JIOMYCKAIOT
rpyOble OLINOKH.

IIpakTnyeckas padora Ne..

Tema: Mounrtax JIII(pa3douBka Tpaccel, cOoOpKka onop, NoabLEM U YCTAHOBKA OMOP).
Ileap padoThI: COCTABUTH TEXHOJTOTHYECCKHE KAPTHI IO MOHTAXKY dJieMeHTOB JIJII.
Xoa padorbr:

1 BHuMaTe/IbHO H3YYHTE TeOPeTHYECKHIl MaTepHuall.
2 B Terpaau 3anummure:
v" Kakoii KoMIIeKc paboT Ha3bIBACTCsI pa3OUBKOI TPACChI?
v" MUHMMAaJILHO JOIYCTUMBIE PACCTOSIHUS OT OIOP M IIPOBOJIOB JINHUH J0 IPYTHUX
KOMMYHUKAaIUH.
v' TlepenecTtH B T€Tpaab PUCYHKH U 0003HaUeHHs K HUM (Kkpome puc.4.35 u 4.36)
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v" OcHoBubie TpeOoBanus Th.
3 CocTraBbTe TEXHOJIOTHYECKHE KAPTHI HA CJIeAYIOIIHe BUAbI padoT:
3.1 Pa36uBka tpaccel BJI u ppIThe KOTIIOBAaHOB O] OLIOPHI
3.2 Coopka, moIbEM U ¥ YCTaHOBKA OIIOP.
TexHosornyeckne KapTbl 0GOPMHUTH B BH/Ie Ta0IUIL:

Nenmm | Onepauun HNucTpymeHThL.IPHCHIOCO0IeHNs, | Boimonnenune
MalIMHBbI.

4 1o utoram padotsl copmyIupyiiTe BHIBOA.
Momntax Bo3aymnbix JIIIL.

TexHoJOrn4ecKri Mpouecc MOHTAXKa JUHUM dJiekTponepenaun (JIIII) Briaroyaer B ceds:

— IIOATOTOBUTCIIBHBIC pa60TbI, B XO0A€ KOTOPBIX 3HAKOMATCA C paﬁOHOM MMPOXOKIACHUA TPACCHI,
pa36I/IBaI-OT Tpaccy, pY6$IT IMPOCCKHU, POIOT KOTJIOBAHLI 11O OIIOPLI, IMIOAIOTABIMBAIOT PA3HOI'0O
poaa rmponu3BOACTBCHHBIC, XO3SMCTBCHHBIC U KOMMYHAQJIBbHBIC ITIOMCIICHM,

— OCHOBHBIE CTPOUTEIBHO-MOHTaXHbIE paOOThl, B XOJ€ KOTOPBIX pa3BO3SAT IO MECTaM,
COOMPAIOT M YCTAHABJIMBAIOT OIOPBI, TOCTABIISIOT U MOHTUPYIOT U30JIATOPBI, IPOBOA, TPOCHI.
4.2.4.1. PazouBka Tpaccel BJI u ppIThbe KOTJIOBAHOB 110/ ONIOPbI.

PazouBkoii TPacCChbl HAa3bIBAKOT KOMIIJIICKC pa60T IO ONpCACICHUIO HAa MCCTHOCTH ITPOCKTHBIX
HaHpaBJIeHI/Iﬁ BO3IIyHIHOI>i JIMHUKU U MECT YCTAaHOBKHU OIIOP.

Tpacca noimkHa OBITH MPOJIOKEHA HAa MECTHOCTH TaK, YTOOBI IOCIE COOPYKEHUS JIMHUU
o0ecrieunBajIuCh HOpPMaJIbHbIE YCJIOBUSI JIBUXKEHHUS TpPAaHCIOpTa M IMEHIEXOJI0B, a TaKke
y100CTBO 0OCITY’>KMBaHUS M PEMOHTA BCEX JIEMEHTOB JINHUM.

MuHuMAJIbHO 10NYCTHMbIE PACCTOSIHUS OT ONOP U NMPOBO/IOB JUHUM:
v’ 10 MOJ3eMHBIX TPYOOITPOBOIOB, KAHAIM3AMOHHBIX TPYO 1 Kabesen — 1 M,

v\ JI0 TOXapHBIX THIPAHTOB, BOJOPA30OPHBIX KOJOHOK, KOJOAIEB (JIFOKOB)
HOJ3€MHON KaHATU3aH — 2 M,

v’ 110 GEH3UHOPA31aTOYHBIX KOJIOHOK —5 M.

Pa30buBKky Tpacchl HAUMHAIOT C TOTO, YTO MPU TOMOIIM TEOIOJUTA ONPEACIISIOT HAIIPABICHHUE
NEPBOro MPSAMOJIMHEHHOIO y4acTKa JIMHUM, a 3aTeM 10 3TOMY HalpaBJICHUIO YCTAaHABIMBAIOT
JIB€ BEUIKW: OJHY B Hadaje yyacTka, a japyryto Ha paccrosauu 200.. 300 m ot Hee (B
3aBHCUMOCTH OT YCJIOBMH BUAMMOCTH). Ha mosryueHHOM HampaBiIeHMM B MECTaX pa3MEIIeHUs
OIIOp, YKA3aHHBIX B IIPOCKTE, BPEMCHHO YCTAHABJIMBAIOT BCIIKHU, KOTOPLIC BUSUPYIOT C KOHIIOB
y4JacTKa JIMHUM JUIs IPOBEPKH MPaBUIIBHOCTU PACIOJIOKEHUS UX B CTBOpe coopyskaemoit BJI, a
3aTEM YyIAIAI0T, 3aMCHAA ITMKCTHBIMU 3HAKaMU. Ha KaXXI0M IMUKETHOM 3HAKE YKa3bIBACTCA €TI0
HOMED, a TaK)Ke MPOEKTHBII HOMEp OMOpHI, MOJUIeXkAIEeH ycTaHOBKE B 3TOM Mecte. [TukeTHble
3HAKH PacIojararoT B IEHTpe OyAyIINX KOTIOBAHOB.

B myHKTEe W3MEHEHHS HampaBlICHWs JUHUKU Ha A-00pa3HOW yriaoBOMl omope HeoOXOaMMO
MIPEIBAPUTEIILHO MPOU3BECTH PA30OMBKY yrila TOBOPOTA Tpacchl. J[JIs 3TOrO, cuMTas BEpPIIMHY
omopsl BepmmHON yrna (puc. 4.30, a), OTKIAABIBAIOT TO OOEUM €ro CTOPOHAM paBHbBIE
otpe3ku AB u AC. 3atem coenuHstor Touku B k C, a cepenuny otpe3ka BC COETUHSIOT C
toukoi A. [Ipsimast AD u Oynet Ouccextpucoit yria. KotmoBaHsl JOMKHBI HAXOTUTHCS HA ATOU
OuWCceKkTpruce W OBITh OTJAJCHBI OT TOYKH A Ha OJIMHAKOBBIC PACCTOSHUS, OIpEIeIsieMbIe
pacTBOPOM HOT yCTaHABIMBAaeMOW OMOphL. Pa3OMBKY KOTIOBAaHOB MOA A-00pa3HbIE OMOPHI
1eJIeco00pa3HO MPOU3BOIUTH MPH MOMOIIH CIIEIUATBHBIX Ta0JI0HOB, MPUMEHEHHE KOTOPBIX
MO3BOJIIET OBICTPO M TOYHO BBIMIOJHATE ATy ONEPAINI0. YTJIbI IOBOPOTA JIMHUU 0003HAYAIOTCS
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YIJIOBBIMU IMUKCTHBIMU 3HAKAMU, Ha KOTOPBIX YKa3bIBAOT UX HOMCP, YIroJl IIOBOPOTA JIMHUU U
MPOEKTHBI HOMEP OTMOPBHI.

[TponsBeneHHy0 pa3OMBKYy Tpacchl Ha MECTHOCTH CBEpSIIOT C IIPOEKTOM; MMEIOUIMecs
OTKJIOHEHMS OT IPOEKTa YCTPAHAIOT WIN COTJIACOBBIBAIOT C IPOEKTHON OpraHU3alueil, a 3aTeM
IPUCTYNAIOT K PHITHIO KOTJIOBAHOB I10J1 OTIOPHI.

Omnopsl BJI, paccunrannoii Ha Hanpsbkenue 10 1000 B, kak npaBuino, He TpeOyIOT yCTpOMCTBa
(byHIaMEHTOB, UX YCTaHABIUBAIOT HEMOCPEACTBEHHO B IPYHT, OITOMY IMOCIE Pa3METKU OCH
TPacChl U IIEHTPOB OMOP POIOT KOTIOBAHBI MO onopkl. [lepen pbITheM MpoBEPSIOT, TPABUIHHO
au ObUT YCTAHOBJIEH 3HaK, 0003HAYaIOIIMKA MECTO YCTaHOBKU OMOpPHL. J[s 3TOro Ha ABYX
COCEIHMX NMUKETaX YCTAaHABIIMBAIOT JIEPEBSHHbBIC BEIIKU U HA IJ1a3 ONPEACIISIOT, HAXOASITCS JIU
9TH BEIIKH U 3HAK HA MPOBEPSEMOM MMUKETE HA OJJHOU JIMHHH.

{;E" L

KOHTYpE! KOTIOBAHOB l
A

1600 2000
“500 700

Ock X0THOBaHa

a) 0)

Puc. 4.30. Pa30uBka KOTJII0BaHa M0J1 YIJIOBYIO aHKEPHYIO Omopy (a) U (hopMa KOTJIOBaHa,
OTPBITOTO BPY4HYIO (0).

[ peITbS  KOTJIIOBAaHOB TII0J OIIOPBI, YCTAHABIMBAEMBIE HENOCPEICTBEHHO B TIPYHT,
HNPUMEHSIOT CleUalIbHbIE 3eMJIepOHbIE MAIIMHBI HA aBTOMOOMJIBHOM WJIM T'YCEHHYHOM XOTy.
Hcnonp3oBaHnue OypoOBBIX MAIIMH HCKIIOYAET TSKENbI M MaJONpOU3BOIUTENBHBIN PYydYHOI
TPYA W TapaHTHPYeT HAJEKHOE 3aKperuieHue omnopbl B rpyHTe. IIpoOypeHHBIE KOTIOBaHBI
IPEJICTaBISIIOT cO00M CKBayKMHBI, pa3Mep KOTOPBIX COOTBETCTBYET AUAMETPY OMOPBI, & CTEHKH
YIJIOTHEHBI HHCTPYMEHTOM OypHIIBHOM YCTaHOBKHU. [IJIsl pbIThS KOTJIOBAHOB HPSMOYTOJIBHOM
¢dopmel o onopsl BJI ucnons3yrot s3xckaBatropbl 3-153 n 3-3025 Ha MHEBMOKOJIECHOM XOAY.

KotnoBanbl muimuHAprYeckod (OpPMBI TOJ] OJHOCTOCYHBIE OIOPHI POIOT TPH TOMOIIU
aBTOSIMOOYpPOB M CaMOXOJHBIX OypHJIbHO-KPAHOBBIX MAIllMH B HECKOJBKO IMPHEMOB, T. €.,
yrayouB Oyp Ha 0,4...0,5 M, ero mogHMMAIOT BMECTE C HAXOMASAIIMMCS HAa HEM TPYHTOM H,
yBEJIMYMBasl YaCTOTY BpalleHus Oypa, pa30pachiBatoT rpyHT. 3aTeM Oyp MOBTOPHO OIYCKAIOT B
KOTJIOBaH U yrayomsitoT ero emie Ha 0,4... 0,5 M. DT onepanuu mpoAoKaroT 10 TeX Mop, MoKa
He OyJIeT BBIPHIT KOTJIOBAaH TpeOyeMoil Ti1yOrHbI ¥ HUPHHBI (yueOHbIi ¢puiabsM "Monrtax BJI").

['myOuHa KOTJIOBAaHOB O] OMOPHI ONpEAENSeTCS MPOEKTOM B 3aBHCHUMOCTH OT XapakTepa
IPYHTa, BBICOTHI M Ha3HAUYEHUS ONOPbI, KIMMAaTHUECKUX YCIOBHS pailoHa, Yucia pa3MelaeMbIX
Ha ONOpe NPOBOAOB M MX OOIIEro Ce4eHus, OcoObIX YCIOBUH Ha Tpacce W Ap. BHemHune
IPaHULbI KOTJIOBAHOB HA MOBEPXHOCTH 3€MJIM OMNPEIENISAIOTCS YIJIOM €CTECTBEHHOI'O OTKOCA.
IInomane ocHOBaHUS KOTJIOBaHa JOJKHA JOIYCKATh mepemMeneHne komis onopsl Ha 10... 15
CM TIOMEPEK OCH Tpacchl i 60jee TOYHON YCTaHOBKH €€ B CTBOPE JIMHUHU.

KoTnoBaHbl 1o/ yriioBbI€ U KOHIIEBBIE ONIOPHI POIOT TAK, YTOOBI HETPOHYTAs! CTEHKA KOTJIOBaHA
HAaxOJINJIaCh CO CTOPOHBI TSKEHUs TPoBO10B BJIL.

BpyuHyio KOTJIOBaHBI pOIOT B MeCTaX, IZle MMEIOTCS MHOTOYMCJIEHHbIE U Pa3BETBJICHHbBIE
MOJI3eMHbIE KOMMYHUKAIIUU (KaOelbHbIe JINHUHU, TPYOOIPOBO/IbI, TYHHENH, KOJJIEKTOPHI U JIp.).
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BpyuHyro KOmaroT Take KOTJIOBAHBI [l YCTAHOBKHU OJHOM MJIU JIBYX-TPEX OIOp, KOrja IapkK
MEXaHU3MOB HAXOJUTCS JaJeKO M MEPErOHATh OYPHIbHBIC YCTAHOBKH JUUISl BBIMOJHEHUS
Mayioro oobemMa padboT HerelecooopasHo.

[Tpu pyunoii paszpabotke rpynta (puc. 4.30, 6) /11 OAHOCTOEYHBIX ONOP KOMAIOT KOTJIOBAaH
mupuHOU (romnepek Tpacchl) 0,6...0,7 M u mymHON (Booab Tpaccel) 1,8... 1,9 M. Baonb nunun
KOTJIOBaH poroT cryneHsMu BeicoToil 500...700 MM kaxnas. I'pyHT oTOpachIBaloT oT OpOBKH
KOTJIOBaHa He MeHee ueM Ha 0,5 M.

KoTnoBaHbl B MecTe yCTAaHOBKHM OIOp CIEAYET PbITh, COOIIOAAs MEpbl INPEAOCTOPOKHOCTH,
0COOEHHO Iocie A0CTUX)eHUs 1yOuHsl 0,4 M, U3-3a OIACHOCTHU MOBPEKICHUS HaXOASIIUXCS B
3eMJie KOMMYHUKALUK Win coopykeHuil. [Ipu oOHapy)eHun Bo BpeMsi pa3padOTKU KOTJIOBaHA
HOJ3EMHOI0 Kabelis M KaKMX-JIMOO TpyOONpOBOAOB WM IOSBICHUS 3amaxa rasa cleayer
HEMEJUIEHHO MPEKPATHTh PadOTHI U COOOIIUTH 00 3TOM PYKOBOAMUTENIO paboT.

4.2.4.2. Coopka omnop.

JepeBsiHHbIE OMOpBHI BBIBO3AT HAa TpPacCy Ha aBTOMAIIMHAX-JIECOBO3aX WJIM HAa OOBIYHBIX
OOpPTOBBIX MAaIIMHAX C MpuUllenaMU-pociyckaMu. JKene300eTOHHbIE CTOWKHM TaKke MOXKHO
MEepPEeBO3UTh Ha aBTOMAIIMHE C MPHUIIECTIOM, HO 3HAYUTEIHHO yIO0OHEEe MCIOJIb30BATh Uil 3TOU
HeNMH CHeNHaIbHYI0 IUaTGopMy € TUAPONOABEMHHKOM. JKene300eTOHHBbIE OMOphl OYeHb
YyBCTBUTEIBHBI K yAapaM, IO3TOMY UX TMOTrPy3Ky, TEpPEBO3KY M BBITPY3KY CIEAYyeT
MPOU3BOJIUTH C OOJBINON OCTOPOKHOCTHIO. B wacTHOCTH, 3amperiaercss cOpacklBaTh OMOPHI C
m1aTdOpMBI TIPH Pa3TPy3Ke U TAIIUTh UX BOJIOKOM 10 3eMJie IIpH nepemenienuu [ 1, 2].

W3omsiTopel B apMaTypy TEpeBO3SIT MO Tpacce Ha aBTOMAIIMHE B IMPOYHBIX JIEPEBIHHBIX
ANIKAaX WIA KOHTEHHepax, a O0apabaHbl ¢ MPOBOJAMHU WM TPOCAMH TPY3ST H IEPEBO3ST C
NPUMEHCHHEM MEXaHH3MOB, AaHAJIOTUYHBIX TEM, KOTOPBIC HCIHOJB3YIOTCA MPU KaOEIbHBIX
paborax.

JlepeBsiHHBIE ~ ONOpBI, Kak MpaBUJio, COOMpAarOT M3 3apaHee 3aroTOBJIEHHBIX U
AHTHCENTHPOBAHHBIX 3aBOJICKUM CIIOCOOOM JieTaliei, MpeCTaBIAI0IMUX cO00i cTaHIapTHBIE
AJIEMEHTHI (CTOMKH, TpaBepChl C TOTOBBIMU BpyOKaMu, 3aTe€CaMH U T.J1.).

COopky HaumHalOT ¢ 0OpaOOTKM BEpXYIIKM CTOWKM Ha KOHYC WM KIMH. HaxioHHO
3aTeCHIBAIOT M BEPXHIOI YacTh JCPEBSHHOTO MachiHKA. Jlamee MpHCTYMalT K COSTUHEHUIO
croiiku 1 (puc. 4.31, a) c maceIHKOM 3.

JUIs TUIOTHOTO COMpPSKEHUsI KOHELl CTOMKM M 4acTh MachblHKa Ha ydacTke anuHoi 1300 mm
3aTechIBAIOT TaK, YTOOBI IIMPHHA 3aTeca COCTaBisla He MeHee 125 mm. 3areM pa3MedaroT
MecTa PacoIoKEHHsI TPOBOJIOYHBIX OaHAaX el 2 MM MPUIacOBOYHBIX XOMYTOB. Eciu cTsSKKy
OCYIICCTBJIAIOT CTA)KHBIMU 6OJ'ITaMI/I, JJI1 HUX BI)Ip}I6aIOT HeOOJIbIIINE BHIEMKH.

Bce Mecrta, monBeprayThie MeXaHHUeCckoi 00paboTke, mokpeiBatoT HarperbiM 110 80... 90 °C
AHTHCENTHKOM. B Tporiecce NMPUMACOBKM CTOHKY YKJIAIbIBAlOT Ha IOAKIIAAKH 3aTeCaHHON
TUIOCKOCTBIO BBEPX, HA CTONKY HAKJIAJBIBAIOT MACBIHOK TaK, YTOOBI BBIPYOKH IS CTSKHBIX
00onTOB coBnamu. 3areM o0e€ COeIMHSEMBIE JETald BPEMEHHO CKPEIUISIOT CKOOAMH WITH
CTpyOLIMHAMH.
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Puc. 4.31. Cnoco0Onl COeAUHEHUS CTOMKH C ITACBIHKOM:
a — IIPOBOJIOYHBIMHU OaHIAXKaMH CO CTSDKHBIMH OOJITaMU;
0 — IPUIIACOBOYHBIMU XOMYTaMHu;
B — IIPOBOJIOYHBIMU OaH/1aXKaMH;
1 — croiika; 2 — OaHgax; 3 — MaceIHOK; 4 — OaHIa)KHas Iaioa.

banpgax nenaroT U3 CTaJbHOM OLMHKOBAaHHOW IIPOBOJIOKM JAMAaMeTpoM 4 MM WIH U3
HEOLMHKOBAHHOMW IPOBOJIOKH TUAMETpPOM 5...6 MM, MOKpBITON achaiabToBbIM j1akoM. Ywucio
BUTKOB B OaH/Ja)ke 3aBUCUT OT JUaMeTpa IpOBOJIOKU (Tpu auamerpe 4 MM — 12 BUTKOB, Hpu
nuamerpe 5 mm — 10, nmpu nuamerpe 6 mm — 8). OIMH KOHEI 3aroTOBJICHHOW OaHIaXKHOU
NPOBOJIOKH Ha y4acTke AIUHON 20..25 MM 3aru0aroT Mmoja mpsSMbIM YIJIOM H 3a0HBalOT B
CTOMKY, 3aT€M IPOBOJIOKY IUIOTHO HaMaTbIBAIOT BOKPYI CTOWKHM W IacChblHKA, BbIDABHUBAS U
N0JIBUBasi APYTr K ApPYyry BUTKHM OaHjaxa. [locie TOro xak Hy)KHO€ 4YHMCIIO BUTKOB HAMOTaHO,
IPOBOJIOKY 00pyOaroT WM IEPeKyChIBAIOT KIIEHIAMU-KyCauyKaMHi, a CBOOOAHBIN KOHell
IIPOCOBBIBAIOT MOJ1 YJIOKEHHbIE BUTKM U BPEMEHHO 3arudaroT. Pazenus ynciio BUTKOB Ha JBE
paBHBIE YaCTH, MEXAY HUMH IIPOCOBBIBAIOT JIOM WJIM METAUIMYECKUM LITHIPh U IPOU3BOJAT
CTArMBaHMe OaHIaxa, MPUYEM [0 Mepe HaTsDKEHHS IPOBOJIOKM BUTKU PUXTYIOTCA U
YIJIOTHSIOTCS yAapaMH MoJIoTKa. [10 OKOHUaHUM CTSKKH CBOOOIHBIN KOHEI] MPOBOJIOKU TaKXe
3a0uBaoT B omnopy. [locienHss omepanuss MO COEIMHEHUIO CTOMKM C IMAaChIHKOM — 3TO
YCTAHOBKA CTSDKHBIX O0NTOB. Uepes cepequHbl OaHAaka ¢ 00EUX CTOPOH CTOMKHM M CKBO3b
OTBEpCTHE, 00pa30BaHHOE paHee CIENaHHBIMH BBIPYOKaMH, IPOAEBAIOT CTSDKHOM OonT ¢
HaJeTON Ha Hero OGaHnaxHOW maiboi 4. C IPOTUBOMOIOKHOW CTOPOHBI Ha OONT HAAEBAIOT
BTOpPYIO 1IAli0y M 3aTATMBAIOT railky ¢ TaKMM PAacyeToM, YTOOBl MEXIY KaKIoW OaHIaKHOMN
M1ai00# U HMIMHIAPUYECKUMHU MTOBEPXHOCTSAMHU CTOMKH M MAachIHKa ocTaBaJics 3a30p A0 20 MM,
HEOOXOUMBIN /1JIs MOATSKKU OaH1aka B mpoliecce ocMoTpoB U peMoHTOB BJI. TouHo Tak xe
BBITOJIHSAIOT BTOPOM OaH/aXk, MOCjIe Yero CHUMAIOT CKOObI UM CTPYOIIMHBI.

B Takoii ke mocieoBaTeNIbHOCTH MPHUITACOBBIBAIOT JEPEBSIHHBIE OMOPHI K KEJI€300€TOHHBIM
nachlHKaM (KpoMe 3aTechbIBaHUsS MachblHKa M BBIPYOKHM B HEM BBIEMKH IOJI CTSKHOW OOJIT).
HanexHoe u mpodHoe coeluHEHHE 00ECHeuMBAEeT NMPHUIIACOBKA OMOPHI K KeJIe300€TOHHOMY
MAChIHKY CHENUaJbHBIMU TPUNACOBOYHBIMU xomyTamu (puc. 4.31, ©6). Hms omop,
paccuuTaHHBIX Ha HanpspkeHue 10 1000 B, MOXHO PUMEHATH 3aTSHKKY JJIOMOM IMPOBOJIOYHBIX
OaHJaxxel CKpYTKOM ¢ 00eHX CTOpOH 0e3 MPUMEHEHHUs CTSKHBIX OaHNaXHbBIX OONTOB (pHC.
4.31, B).

B ciyyae 3HaUMTENBHBIX Harpy30K HA OTMOPY, a TaK)Ke HA YJaCTKax ¢ HEAOCTATOYHO TUIOTHBIM
TPYHTOM (Hampumep, OOJOTUCTasT MECTHOCTD, TUTHIBYHBI U T.J.) CTOMKY OIMOPHI KPEMAT Ha ABYX
IHaCbIHKax. HOCJ’IC}IOB&T@J’IBHOCTB IMPUITACOBKU TaKas K€, KaK IIpHu c60p1<e OIIOpBI C OOJHUM
MACBIHKOM, HO CIIeZIyeT UMETh B BHJIY, YTO IIPOBOJIOYHBIMHU OaHIaKaMH WA MIPUMTACOBOYHBIMHU
XOMYTaMH pa3peliaeTcsi CTATUBATh He OoJiee AByX nertaneil. [loaTtomy cHauana omopy 1 (puc.
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4.32) ¢ mMachIHKOM 2 COEIMHSIOT OOBIYHBIM CHOCOOOM, 3aTeM ONOpY MEepeBOpPAuYMBAIOT Ha
MOJIKJIaJIKaX BTOPOM CTECAHHOW CTOPOHOM KBEPXY M MPHUBA3BIBAIOT BTOPOM MACHIHOK.

150] 200

00
1500

T

Puc. 4.32. CoenriHeHrE CTOMKH C IByMs MacblHKamMu: | — onopa; 2 — nachIHOK.

200 [150

A-o0pasusbie onopsl (puc. 4.33) cobuparoT B cienyroieM nopsjake. CHadana Kk 06eumM croiikam
MPUITACOBBIBAIOT MACHIHKU, 3aT€M CTOMKHU BKJIAJIBIBAIOT HEpa3JAeIaHHbIMU BEPIIMHAMU OJHY Ha
JIpYryl0, a KOMJIM CTOCK Da3BOJSAT Ha IPOEKTHOE pPACCTOSIHHWE, Pa3BEpHYB IACBIHKA Ha
BHEIIHIOIO CTOPOHY yIia, oOpa3oBaHHOro croiikamu. Korma croiiku 3 3aiiMyT HYyKHOE
MOJIOKEHHE, Ha MX BEPUIMHAX OTMEYaroT JUHUIO AB. 3aTeM CTOWKH pa3bequHSIOT U JIEIal0T
3aTechl M0 OTMEUYECHHOI JTUHUU. 3aTeCaHHbIE BEPIIMHBI CTOCK MPHUKIAIBIBAIOT OJHY K IPYTOH,
BPEMEHHO CKPEIUISIOT CTPOUTEIBHBIMUA CKOOaMHM, Ha CTOMKAX JIENAIOT Pa3METKy MO/ CTSDKHBIC
0onThl 4, pa3MedaroT THE3I0 Ui JIEPEBSHHOM WM METaNIMYecKOW IIMOHKU 5, a Takke
pa3MeyaroT OTBepCTHs Uit OOJNTOB, KPEISIIMX MOATPABEPCHUKH 1, CiryKamme sl KpeTuIeHHsT
TpaBepchl 2. [To pa3merke cBepisT OTBEPCTHsI, BHIPYOArOT Ma3bl M CKOCHI Ha BEPXYIIKaX
(rmyOvHa BBIpYOKH HE JOJDKHA OTJIMYATHCS OT MPOEKTHOM Oojiee yeM Ha 4 MM, a 3apyObl, 3aTeM
3aTechl M OTKOJIBI JPEBECUHBI JOMYyCKaloTCs Ha riyOuHy He Oonee 0,1 aumamerpa OpeBHa).
[TonroroBnenHble K cOOpKe yacTH A-00pa3HOIl OMOpPBl MApKUPYIOT U TPAHCHOPTHUPYIOT Ha
Tpaccy. Tak Kak 3TH OMOpPHI UMEIOT OoJbIINE rabapuTHBIE pa3Mepbl, UX COOPKY MPOU3BOISAT
HEIMOCPEICTBEHHO Y KOTJOoBaHa Ha Tpacce. [Ipu cOopke moj CTsKHBIE OONTHI MOIKIAABIBAIOT
HaKJIaJIKU Or0JIOBHUKA 6.

200, 200, 220

Puc. 4.33.CoeanHeHne BepIINHBI AaHKEPHOM ONOPBI:
1 — moaTpaBepcHuUK; 2 — TpaBepca; 3 —cTolika; 4— 00T, 5S— MIMOHKA; 6 — OTOJOBHHUK.

OcHacTKy Onop HmpOU3BOJAT MPHU U3TOTOBJIEHUHM MX Ha CTPOM3aBOLIaX WIIM, YTOOBI M30€XaTh
MOBPEXKICHUSI M30JISITOPOB M apMaTypbl MPHU TPAHCHIOPTHUPOBKE, HEMOCPEACTBEHHO Ha MECTE
coopyxenust BJI. OcHacTka omop BKJIIOYaeT B ce0sl pa3sMETKY MECT PACIHOJIOKEHHS KPIOKOB,
CBEpJICHHUE B ONOPE OTBEPCTUM MO KPIOKU M YCTAHOBKY B HUX KPIOKOB M U30JISITOPOB.
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Puc. 4.34. l11a6yioH 1y1si pa3METKH OTBEPCTHH MO KPIOKH

MecTta ycTaHOBKHM KPIOKOB Ha OIOpPE Pa3MeyaroTcs MPH IMOMOIIM Ma0JI0HOB, U3TOTOBICHHBIX
U3 KyCKa IMpSMOYIOJbHOW aJlOMMHMEBON WIMHBI TOMLMHON 3..4 mMm. [llabnon (puc. 4.34)
KOPOTKUM M30THYTHIM KOHIIOM HAaKJIaJbIBAOT HA BEPLIMHY OIOPHI CHAaYala ¢ OAHOW CTOPOHHI,
a 3aTeM c Jpyroil. OTCUNTHIBAIOT U OTMEYAIOT MECTa YCTAaHOBKH KPIOKOB COOTBETCTBEHHO I10
YETHBIM M HEYETHBIM OTBEPCTHUSM IabioHa. Pa3meTky oTBepcTHii B TpaBepcax ISl yCTAHOBKH
B HUX IITBIPEH MPOU3BOIAT TAKXKE IPH MMOMOIIH HIa0JIOHA.

OtBepcTuss B OMOpE CBEPJAT IMPU TMOMOIIM SJIEKTPUUYECKOTO0 HWHCTpyMeHTa. B  ciyuae
OTCYTCTBHSI HCTOYHHMKA HHEPrUU MpPHUMEHsSeTCs OypaB COOTBETCTBYIOLIETO pa3Mepa WU
cHenuajibHOe IpuciiocodsieHne. BricBepiaeHHOe B OIOpe OTBEPCTUE JOHKHO UMETh JUaMETp,
paBHBIN BHYTPEHHEMY JAUAaMETPY HAPE3KU KPIOKa, U TIyOUHY, paBHYIO IJIMHE HApe3HOW 4acTu
Kproka. Kprok BBepTHIBa€TCS B TEJIO OMOPHI BCEM Hape3HoW vacThio mmoc 10 ... 15 MM mpu
MIOMOILHY KJIOYa.

Ha u3onsaTopax mpu yCTaHOBKE HE JOJDKHO OBITh TpelluH, CKoJoB (apdopa, CTOMKUX, He
HOJIAIOLIUXCS OYUCTKE 3arpsi3HEHUN U Apyrux AeekToB. I'psi3Hble U3015TOPBl HEOOX0UMO
BBIYUCTUTh. UHMCTUTh H3OJATOPHl METAUIMYECKUMHU INETKAMH, CKPeOKaMd WM WHBIMU
METaUIMYECKUMU MHCTPYMEHTAaMU 3alpelaeTcs. bONbIIMHCTBO 3arpsA3HEHUN YIAISAETCs C
MTOBEPXHOCTU M30JATOPA CYXOM WM MOKPOW BETOLIBIO, & CTOMKHE 3arps3HEHUs] — TPAIKOM,
CMOYEHHOM B COJITHOW KUCIOTe (pkaBuumHa U Jp.). PaboTaTh ¢ CONSHON KUCIOTOM cienyer B
IepyaTKax U3 KUCIOTOYIIOPHOM PE3UHBI U B 3aLIUTHBIX OYKaX.

COopka xene300eTOHHBIX OJJHOCTOEYHBIX OMOp 3aKJIH0YaeTCs B YCTAaHOBKE TpaBepC U puresneit
U YKIaJIKe 3a3eMJISIONIET0 CHycKa (€cld 3TO MpeaycMOTpeHO MNpoekToM). CTOiKy omopbl
BBIKJIQJIBIBAIOT Ha IOAKJIAAKAX, TPAaBEPChI BBIBEPSIOT IO NEPHEHAMKYIAPY K OCH CTOMKH U
TUIOCKOCTH KpEIUIeHUs] TPOBOJOB, a 3aTeM 3akKperuisatoT Oonramu. Kak mpaBuino, Ha MecTo
cOOpKH TpaBepchl MOCTYMAIOT B COOPAaHHOM BHUJE CO INTHIPSMH U TOJKOCAMH, TOITOMY
0CTaeTCs JIMIIb BHIOJIHUTH apPMUPOBKY U30JIATOPOB.

OcHacTka Xene300€TOHHBIX OIMOp MPOM3BOJUTCS MPAKTHUYECKH TaK >K€, KaKk M OCHACTKa
JEPEeBSIHHBIX OMmop. PaboOThl MO OCHACTKE BBIMOIHAIOTCS A0 MOAbEMa M yCTaHOBKU OIOp B
KOTJIOBAHC, YTO IMO3BOJIACT IMPUMCHATH PA3JIMYHBIC MCXAHHU3MblI U TaKUM o6pa30M HaAMHOTI'O
00JIETYUTh TPy MOHTAKHUKOB.

4.2.4.3. IlloxbeM u ycTAaHOBKA ONOP.

CTPOIIOBKH, INIAPHHUPHI, ITOJUCIACTBI U JP.

OpnHocTOCUHBIE JAEpPEBSHHBIE WM >KEJIe300€TOHHBIE OMOPhl YCTAaHABIMBAIOT C IOMOIIbIO
MOTbEMHOT0 KpaHa MK OypOKPaHOBOW YCTAaHOBKH B clieayrorieM nopsake. CoOpaHHyrO omopy
NOJATACKMBAIOT K KOTJIOBaHY M YKJIAJIbIBAlOT TaK, YTOOBI €€ IIEHTP TKECTH INPHUMEPHO
COBIIQJAJI C LEHTPOM KOTJIOBaHA. TaKeNaKHBIA CTPOIl KpemsaT Ha paccrosHud | ... 1,5 M oT
LEHTpa THKECTH OMOpHI OJMKe K BeplIMHE (YTOOBI MOcie IMoabeMa KOMENIb OMOphl ObLI
HaIpaBJieH BHU3 MOJ JeWCTBHEM CHIIbl TshkecTH). K HIpkHeW vacTu omopbl (1100 MachIHKA,
€CJIN OH MMEETCs) Ha PacCTOSIHMM OKOJO 3 M OT KOHIIA MPUBSI3bIBAIOT BEPEBOYHYIO OTTSKKY
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mmHoi 10 ... 15 M. [lombemHbIi KpaH winM OypOKpaHOBYIO YCTaHOBKY 3aKpeIUISIOT Ha
BBIHOCHBIX OIOpax Ha pacctosHuu 0,5 M OT Kpasi KOTJIOBaHa, 3aTEM OIYCKAIOT KPIOK KPaHOBOM
neOeKM M Ha HEro HaJeBaloT NETII0 TakejlaxHoro crpoma. Ilocne moabema HHM3 OMOpPHI
HAIpPAaBIAIOT B KOTJIOBaH, a BO BpPeMsl CITyCKa CTOMKY pa3BOpauYMBAIOT TaK, YTOOBI KPIOKU WIIH
TpaBepChl Ha OTOPEe OBUIM HATIPABJICHBI CTPOTO MEPIEHIUKYIISIPHO ocH Tpacchl. [locie momHoro
MOTPYXKEHHS MOJIOKEHUE OTIOPBI BHIBEPSIOT 110 OTBECY U MEXAY CTEHKaMU KOTJIOBaHA U TEJIOM
OTIOPBI WJIM MAChIHKA 3a0MBAIOT JIEPEBSIHHBIC KITUHbBSI I BDEMEHHOTO 3aKPETICHHSL.

I[anee KOTJIOBAH 3aChIMNA0T HAITIOJIOBUHY, CHUMAIOT TaKeJIaKHBIN CTpPOII, OTBOAAT IMOABLCMHYTO
YCTAaHOBKY XU OKOHYATCJIbHO 3aChIIIalOT KOTJIOBAH.

[Ipy OTCYTCTBMM HEOOXOAMMBIX MEXAHHW3MOB JIONYCKAeTCs YCTaHABIUBATb BPYUYHYIO
HEOOJIbIIIOE YKCIO OJHOCTOEYHBIX ONOp IPU YCIOBHUM COOJIIOJCHHMS HEOOXOIUMBIX Mep
IPEJOCTOPOKHOCTH. [l mogbeMa OJHOCTOEYHOM OIOPBI BPYYHYIO €€ IIPEABAPUTEIBHO
HNOJHUMAIOT HA pyKaX HacTOJIbKO, 4YTOOBI BEPIIMHA HAXOJWIACh HA BBICOTE 2,5... 3 M OT 3eMIIH,
1OCJI€ YEero ee HAa4YMHAIT MOAJepXHuBaTh OarpamMu W yxBaTamu. Ilocremenno, mepeOupas
OarpaMu U yxXBaTaMH, OIIOPY [TOJHUMAIOT, IIPHU ITOM KOMEJb OIMOPbI, CKOJIb35 110 BEPTUKATIBHO
YCTQHOBJICHHOH B KOTJIIOBaHE JOCKE, OIlycKaeTcs B KoTa0BaH. Korzna komenb onops! BCTAHET Ha
JTHO KOTJIOBAHA, €€ BBIPAaBHUBAIOT 110 OTBECY U MIPOBEPSIOT, HAXOAUTCS JIM OHA B CTBOPE JIMHUH,
HAIpPaBJICHBl JIU BJOJIb JIMHUU TUIOCKOCTH COEIUHUTENBHBIX CTOEK C MPUCTAaBKAMU U HET JIU
BBICTYTAIOLIEH KPUBU3HBI OIOPBI.

Haubonee mupoko pacnpoctpaHeH cnoco0 ycTaHoBkH A- u I[1-00pa3HbIX Omop MpH MOMOIIN
TaK Ha3bIBAEMOW NaJalOUIed CTpeNbl, KOTOpass MOXET OBbITh M3TOTOBJEHA W3 JepeBa WIIU
Merayuia. bosee nmemieBble JepeBSIHHBIC CTPENbl OTIWYAIOTCS CPAaBHUTEIBLHO MaJIbIM BECOM.
CrnemyeT TakKe OTMETHTB, YTO JICPEBSHHBIC CTPENBI yI0OHee s mepeBo3ku. CTpenbl UTHHON
ot 10 M gemaroT MeTaNIMISCKUMH.

PaccmoTpum mpouecc noabema aepeBsHHON [1-00pa3HOil omopbl ¢ MOMOIIBIO JI€PEBSIHHOM
najatouien crpensl (puc. 4.35) [2]. Onopy pacnosiaratoT BAOJIb JUHUU TaK, 4YTOOBI €€ MaChIHKU
HAXOJMJINCh HaJl BHIPBITBIMU KOTJIOBaHAMH.

Crtpeny 4 ycraHaBIMBarOT Ha paccTossHuu 1 ... 1,5 M OT Kpasi KOTJIOBAaHOB MEXK/y MaChIHKaMH1
onopsl. K BepxyIke cTpenbl KpensT JBa OOKOBBIX TATOBBIX TpoOca 5, CBA3BIBAIOIIUX CTPEIy C
OMoOpod, M NOIBEMHBIM Tpoc 3, WAYIMIHUHA K TIrOBOMY MeXaHu3My. UToObl u30exkaTh
NIEPEMELIEHNS] YCTaHABIMBAEMOM ONOPBl B CTOPOHY TATNOBOIO MEXaHHW3Ma B HadaJIbHbBIN
MOMEHT MO/IbEMA, K €€ MacChIHKaM KpemnsaTcs JBa Tpoca | B KauecTBe HUKHUX TOPMO30B.

Jlist ycTaHOBKH CTpeibl B pabodee MOJIOKCHWE HEOOXOAMM TaK Ha3bIBAEMBIN IOACTPEIIOK,
COCTOSIIUN U3 JABYX OpeBeH MIMHOU 1o 3,5 ... 4 M U NPEeACTaBISIOMUNA OO0 YMEHBIIEHHOE
no1001e CTPETIbI.

[ToanachlHKM OMOpPHI B Hayaje MOabeMa IMOAKIAABIBAIOT OTpe3ku OpeBeH. Onopy cHabXaroT
JIBYMsI pacyHaJlkaMM 2, TPUKPEIJIIEMbIMH K BOMTBIM B 3€MJIIO  SKOpSIM, KOTOpbIE
NpPEOTBPALIAIOT €€ CMEIIEHUEe B CTOPOHY MNpH Mojabeme. UTOObI HE OCBHINAIUCH CTEHKHU
KOTJIOBAaHOB, B KOTOpPbIE OyyT YIUPATHCS HOTU OMOPHI IIPU MOIBEME, UX 3AIIUIIAIOT JOCKaMHU.

B kadecTBe TATOBBIX MEXaHM3MOB MPUMEHSIOT MOJIUCIIACT | JIEOSIKY WIIH K€ aBTOMOOWIIb, a
elie Jy4ilie — TPaKTop.
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Puc. 4.35. Ilonwem nepeBsinHo# [1-00pa3HOl OMOPHI C TOMOIIBIO MATAONIEH CTPEIIBI:
1 —tpoc, 2 — pacuanka; 3 — HoABEMHBIN TPOC, 4 — cTpena, 5 — TArOBbIM Tpoc, 6 — TOPMO3HOMN
TpoC.

[To Mepe Toro kak onopa HOJHUMAETCS] BBEPX, HU)KHUE TOPMO3HBIE TPOCHI HAUMHAIOT IJIABHO
oTIyckaTb. Kak TOJIBKO HOTH OIMOPBI IOCTUTHYT JIHA KOTJIOBAHOB, CTpEJia BBIXOIUT U3 PAOOTHI.
UYroObl OHa He ymaia, ee 3a0J1aroBpeMeHHO MPUKPETIJISIIOT JOIOIHUTEIBHBIM TPOCOM K OTIOpE.

Korna omopa 3ailiMeT BepTUKaJIbHOE IIOJIOKEHUE, HUKHUE TOPMO3HBIE TPOCHI BBIBOAST W3
paboTel. Bmecte ¢ TeM B paboTy BBOAMTCS BEPXHUH TOPMO3HOU TpoOC 6, 3aKperyieHHBIN 3a
CPEIHIOI0 YacTh TpaBepchl. Jlajmee OTBECOM BBIBEPSIOT BEPTHUKAIBHOCTH IOJIOKEHHUS OMOPBI.
HeoOxoaumbie mepemeleHnss Onophbl BBIMOJHSIOT C MOMOIIBID TOPMO3HBIX U MOJIBEMHBIX
TPOCOB M OOKOBBIX pacuaysiok. Eciu omopa CTOUT KOCO, €€ BBIPAaBHHBAIOT, yHaJsis H3-TIOJ
BBICOKO CTOSIIEH HOTH TPYHT WM K€, HA00OpOT, MOJKIAIbIBas OOpPE3KH TOCOK IMOJ| HU3KO
cToALLy0 HOr'y. Horu onopsl npu 3ToM NpuIioAHUMAIOT JOMKPATOM.

[Ipu mogbeme u ycTaHOBKE A-00pa3HBIX OMOp C MOMOIIBIO Tajaromei crpensl (puc. 4.36) ux
BBIKJIQJBIBAIOT Y KOTJIOBAHOB IIAIIMS C TAKMM PAacYeTOM, YTOOBI OCHOBAHHUS HOT HAXOJIMIINCh
y Kpas KOTioBaHOB Ha paccrtosHuu 0,3 M or Hux. K cTeHke KOTIOBaHa BEPTUKAJIbHO
YCTaHABJIMBAIOT JOCKH JIISl 00ECIIEUeHUs CKOJIBKEHUS HOT OTOPHI IpH ycTaHoBKe. K Bepxytke
OTIOpPbI MPUKPEIUIAIOT JIBE€ OTTSXKKU (pacdyajku) U TOPMO3HOU Tpoc. OTTSDKKM CIyXar ais
yIep)KaHUsl OMOPHl OT BO3MOXKHBIX MOINEPEYHBIX MEpEeMEIIeHN BO BpeMs TOIbeMa, a
TOPMO3HOH TpOC YAEpKUBAaET ONOPY OT MaJeHUs INpPH YCTAaHOBKE €€ B BEPTHUKAIbHOE
nonoxenne. [lagaronyro cTpey pacroyararoT 1o OCH OTOPHI C HAKIIOHOM B €€ CTOpOHY Ha 15
... 20°. B ocHOBaHMU CTpesbl MO/ KAKAYI0 HOTY MOAKIAIBIBAIOT JTOCKY JUIs MPEIOTBPAICHHS
BJIABIIMBAHMS MX B TPYHT. TATOBBIA TPOC OT JeOEAKH MPOITYCKAIOT Yepe3 BEPIINHY CTPENbl U
IPOYHO KPEMAT K BEPXYILIKE OMOPHI, MOCJIe YEero MPOU3BOAAT MPOOHBIM MOABEM ONOpHI Ha
0,5...0,8 M OT 3emJu ISl IPOBEPKHU MTPOYHOCTU KPEIUIEHUS TpOca M MPABUILHOCTH MOJIOXKEHHS
CTpesbl U onopbl. BeicoTa cTpenbl JomkHa ObITh Ha 1...2 M OoJibllle pacCTOSIHUS OT LEHTpa
TSHKECTH OMIOPHI JI0 €€ OCHOBAHUSI.

Puc. 4.36. Ilonbem 1 ycTaHOBKA JIepeBsIHHONW A-00pa3HOii OMOPHI C MOMOIIBIO IEOETOK U
MaIal0IEN CTPETIBI:
1 — taroBas nebenka, 2 — TATOBBIN Tpoc, 3 — maaromas crpena, 4 — OTTSKKa, S — TOPMO3HOM
Tpoc,
6 — Topmo3Has 1edeka, 7 — MPOKJIAJKH IO HOTH MAJar0IIeH CTPEIbL.
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Jlo Havaja mojabeMa CTpeNTy KpeIsT K MOMepPeuyHoOMY Opycy ONOphbI IPH MOMOIIH BEPEBKH C
0JI0KOM, YTOOBI YJIEPKaTh €€ OT MaJACHHS TIOCIIe BBIX0/Ia U3 PAOOTHI.

OHOpy HOAHUMAKT MCIJICHHO, oe3 PBIBKOB W OAHOBPEMCHHO CJIICOAT 3a TEM, YTOOBI HOTHU
OIIOpPBI, CKOJIB34d IO AOCKaM, CIYCKAJIMChb B KOTJIOBAHBI. ITocne BBIXOHA CTpCJIbl U3 pa6OTBI
IMOABEM OIIOPLI IIPOAOJIKAKOT HCIIOCPCACTBCHHO TAI'OBBIM TPOCOM. HpI/I moAXxoa€ BEPXYHIKU
OIIOPBI K TOYKE <«IICpCBaJIa» TOpMOSHOﬁ TPOC IOATATHUBAIOT, CJICOAA 3a TCM, 4TOOBI OH
HaxXOJUWJICd B HATAHYTOM IIOJIOKCHHHW OO0 MOMCHTA, KOrJa OoImopa OKaXETCd B BEPTHUKAJIBHOM
ITOJIOKCHHHU.

IIpu ycTaHOBKE OIOP JOJKHBI COOIIONATHCS CIEAYIOINE TPEOOBAHMUS:

— OCH OTIOP JTOJDKHBI OBITh BEPTHKAIBHBIMHU (JIOIMTYCTUMO OTKJIOHEHHE OT BEPTHKAIIN HA KaXJIbIi
METp JUIMHEI IEPEBSHHOM OTMOPHI He Oosiee 5 MM, a jkene300eToHHOU — He Oosee 1 MM );

— TpaBePChI JIOJDKHBI OBITh PACHIOIOKEHBI TOPU3OHTAIBHO (JIOITYCTUMBIN MEPEKOC TPAaBEPCHI HE
6onee 10 MM Ha 1 M ee IMHBI);

— OTOPBI JOJDKHBI OBITH PACIIOJIOKECHBI B CTBOPE JTMHHUM (JIOITYCTHMOE OTKJIOHEHHE OT CTBOPA
nuHur He 6oiee 100 mm).

[locne mpoBepkH NPaBUIBHOCTA YCTAHOBKH OIOPbI KOTJOBAH 3aCHINAIOT, YIUIOTHSISI TPYHT
TpamOoBkamu uepe3 kaxiabie 30 .. 40 cm 3aceimku. CTOAIIYI0 OMNOPY OCBOOOXKIAIOT OT
TaKeJiaXka, Mpu MOMOIIK KOTOPOr0 OCYIIECTBISUIUCH €€ MOJBEM M YCTAHOBKA. 3amlpeniaeTcs
MOJIHUMATh OIOPHI MPU CHIBHOM BeTpe, a Takke yOuparh Takelax, Oarpbl M YXBaThl /10
MTOJTHOM 3aCHITIKH KOTJIOBaHA.

4.2.4.4. Texnnka 0e30MaACHOCTH NIPH YCTAHOBKE OIOP.

Pemaromum  yciaoBueM 0e3omacHOW pabOTBl IPU MOHTAaX€ OIOpP SBJSIETCS HCIPABHOE
COCTOSIHUE Takenaxa. Bce moabeMHble MexaHU3MbI (JIeOeIKH, OJIOKH, MOJUCHACTBI) JOKHBI
OBITh 3apErMCTPUPOBAHBL, T. €. B JJOKYMEHTAaX JIOJKHBI ObITh 3aIIUCH O €KErOJHBIX OCMOTPax U
ucnbiTanusax. [IoMeTkn 0 IPOU3BEIEHHOM OYEPEAHOM HCIIBITAHUU JACNIAI0T TAKXKE HAa KOpITyCce
MEXaHU3Ma HECMBIBAEMOU KPACKON WIH KEPHEHHUEM.

Jlo Hayana paboT Bech TakelaX HE3aBHUCHUMO OT JaThl MOCIEAHUX HCIBITAHUN MPOBEPSIOT,
yCTaHaBIIMBas HAJIMYUE TPEIIMH y KPIOKOB OJIOKOB, CTENEHb pa3pabOTaHHOCTU OCEHl POJIMKOB,
HapyIIEHNUE LEIOCTH IOBUBA TPOCOB U MpPsACH KAaHATOB.

HpI/I JIFOOBIX HCEHUCIIPABHOCTAX 3JICMCHTOB TAKCJIAK HCJIB3 UCITIOJIB30BaTh JJIA pa6OTBI.

[lepen HawanoM moabeMa IPOBEPSIOT HANEKHOCTh 3aKPEIJICHUS TOPMO3HBIX TPOCOB U
pacyaioK, MPOYHOCTh KPETICHUS TSATOBBIX TPOCOB OMOPHI, MOJbEMHBIX TPOCOB K aBTOKpPaHAM U
TPaKTOpaM.

OCOOCHHO THIATENEHO TMPOBEPSIOT HCIPABHOCTh CTPENT M HAICKHOCTh MX YCTaHOBKH. Jlist
0osiee paBHOMEPHOTO paclpeiesieHHs JABJICHUS Ha TPYHT IO HOTU CTPEN MOJKIAIbIBAIOT
JIOCKH U OpeBHa.

Bo Bpems mogbema onmopsl HUKTO U3 pabOTAIOIMUX HE JIOJDKEH HAXOJAUTHCS HETIOCPEIACTBEHHO
MOJ| OMOPOM, NEUCTBYIOIIMMHU TPOCAMH WJIM B KOTJIOBAHE, a TAaKXKE€ B pPaliOHE BO3MOKHOTO
MaJeHUsl OMOPHI WK CcTpelbl. Bee paboumne HOKHBI OBITh paccTaBIeHBI 0 PA0OYNM MeCTaM U
HaXOJIUTHCS B TIOJIE 3pEHUs OpHUraaupa.

Omnopa mocne moapemMa JODKHA OBITh HEMeNJeHHO 3akpervieHa. OKOJIO Omop, BPEMEHHO
3aKpeTUICHHBIX pacyalikaMU, CTaBsIT OXPaHy.
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Brnesats Ha omopy pazperiaercsi TOJIBKO MOCIIE MOJIHOTO ee 3akperuieHus. Bo Bpemst paboTsl Ha
Orope MoJ Hell He JO0KEH HUKTO HAaXOAMThCS, YTOOBl M30€KaTh HECUACTHOTO cliydas B
pe3yJIbTaTe MaJIeHUsI UHCTPYMEHTOB, JIeTallel Takeaaxa u ap.

Kpumepuu ouyenxu:

Ha "5" onienuBaercst pabota, eciu 00y4aronuiicss IMeeT CUCTEMHbBIC TIOJTHBIC 3HAHUS U YMEHUS
10 MoCTaBJIeHHOMY Bonpocy. CoaepikaHue BOIpoca yJaliuics u3aaraeTr CBA3HO, B KpaTKou
dopme, pacKpbIBaeT MMOCIEA0BATEILHO U3YYSHHBII MaTepual, IEMOHCTPUPYS POYHOCTh
MPUKIIAIHYIO HAMIPABICHHOCTh MOJYYCHHBIX 3HAHUI U YMEHUI, HE JOMYCKAeT
TEPMUHOJIOTHUECKUX OMHOOK M (PaKTUIECKUX HETOYHOCTEM.

Ha "4" onenunBaeTcst paboTa, B KOTOPOH OTCYTCTBYIOT HE3HAUUTEIIbHBIE DJIEMEHTBI COJICPKAHUS
WJIN TIPUCYTCTBYIOT BCE HEOOXOAMMBIE JIEMEHTHI COJIEPKaHMsI, HO JOMYIICHb HEKOTOPBIE
OLIMOKHU, MHOT/Ia HAapyIlIajach MOCIEI0BATEIbHOCTD U3JI0KEHHUS.

Ha "3" onienuBaetcst paboTa, B KOTOPOH OTCYTCTBYIOT 3HAYUTEIBHBIC SJIEMEHTHI COACPKAHMS
WM IPUCYTCTBYIOT BCE BBIIIEU3IIOKEHHbBIE 3HAHUS, HO JIOMYIIEHBI CYIIECTBEHHBIE OIINOKH,
HEJIOTMYHO, TPOCTPAHHO U3JI0KEHO OCHOBHOE COZIEP KaHUE BOIpOCa.

Ha "2" ouenuBaercs paboTa, B KOTOPOil 00yJaromuiicss IEMOHCTPUPYIOT OTPHIBOYHEIE,
OeccrucTeMHbIEe 3HAHUSI, HEYMEHUE BbIIEIUTDH ITIABHOE, CYIIIECTBEHHOE B OTBETE, IOIYCKAIOT
rpyObie OLIMOKH.
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JIABOPATOPHO- TTPAKTUYECKASI PABOTA.

Tema: MonTaxk KBapTHPHOTO pacrpe/IeTuTeTbHOTO [IIATA «

Hens: TlomyuuTs 3HAHWS ¥ HABBIKM B COOpDKE M IOIKIIOYEHHH KBapTUPHOTO
pacnpeieauTeIbHOro IIHUTA.

1. Teopemuueckas uacmo.

Hasnauenue pacnpedenumensnozo snekmpoujuma

OneKTponpoBoO/IKa TI060H KBapTHPHI M 0Ma pasjielieHa Ha OTIelbHbIE JHHUM
SJIEKTPONUTaHMs, KOTOPbIe Ha3bIBatOTCS Tpynnbl. Kaxnas rpymnma 3/1eKTponpoBoaku
3QIIMIIAETCS OT KOPOTKOTO 3aMbIKaHHs aBTOMAaTaMH 3amuTel. Kpome aBTOMAaTOB
3alMTBI 3JIEKTPONPOBOAKA KBAapTUPBl BKIIOYAET JpyrHe 3IEKTPOTEXHHYECKHE
ycrpoiictBa. Ileppoe MX HHMX 3TO BBOAHOM aBTOMATMYECKHMil BBIKIIOYATENb, K
KOTOpPOMY MOAK/IIOYAETCs MUTAIOIIHMHI dIeKTpokabens. Jlanbile HyKeH CYETYHK ydeTa
a5IeKTpodHepruy, Y30 u T.1. u T.II.

st ynoGeTBa SKCmTyaTalud M MOHTaXa 3JEKTPONPOBOAKM, a IJIABHOE IS
3alIUTBl OT CIIyYaWHBIX OTKJIIOYEHHMH M YTO elle OlacHee IPUKOCHOBEHHMH, Bce
JIIEKTPOTEXHUYECKHE ycTpoiicTBa 3JIEKTPOIPOBOIKH MOHTHUPYIOTCSI B
pacipenennTeTbHbIX 3JIEKTPOILUTAX. Taxum obpazom, HUMEHHO B
PaclpeNIeIuTeIbHOM ~ 3JIEKTPOLIUTE  IMPOMCXOAUT MpPUEM U pacrpejielieHue
SJIEKTPUYECKOM SHEPTHH BCEH 3JIEKTPONPOBOAKU KBAPTUPHI U ZIOMa.

HopmatuBHBIM ~ NOKyMEHTOM,  KOTOPBIA  COHEpXHT  TpeGOBaHHS K
pacnpeenuTensHbIM aekTpomuTam, sasisercss TOCT 51628-2000 .MimeHHO B 3TOM
I'OCT comepxarcs craHapTel, NpUMeHseMble K IIATKAaM, Kak IKHJIBIX
OOLIECTBEHHBIX 3/[aHUH, TaK U WHAMBHILYAIBHBIX JOMOB H KOTTE/DKEH.

OcnosHble onpedenenus pacnpedeiumenbHbLx WUMOE

ONeKTpONHUTaHHEe IOCTYIAeT B JKWIOE 3JaHUE uepe3 NHTAIONLYI0 JIMHHIO
Ha BBoanoe YerpoiicTeo. (BY). BBogHOe ycTpoiicTBO ¢ anmmapaTaMd OTXOJSIIMX
JIMHUI HOCUT Ha3BaHue BBoanoe Pacnpenenurensnoe Yerpoiicrso (BPY).

Pacnipenienenve  anexTpocHaOXeHHMs ~— JKWIOTO — J0Ma  OCYIIECTBISETCS
yepe3 I'1aBHbIH PacnpenesureabHbIii Iur (I'PLLY). Pons  ['maBHOTO
PacnpenenurensHoro [Iura (T"PIL) MOJKET BBITOJIHATh Bsognoe
Pacnpenenutensnoe  VerpoiictBo  (BPY) npu  HeGonbIIOM  KOJHYECTBE
norpedureneii.

Or I'naroro Pacnpenenurensroro [ilura (I'PIL[) nuraromas nemb MocTymaeT Ha
Oraxupiii  Pacnpenennrteasuniii  [Murok (I[J). Ecim B 3TaxHOM
pacnpe/ieUTeIbHOM LIUTE NPelyCMOTPEHBI IPHOOPBI ydeTa 3J1eKTPO3HEePTHHU, TaKOM
IIATOK HAa3bIBAaeTCsl OTaXKHBIH Y4eTHO-paCIpeeuTeNbHbI IUTOK. DTaKHbIH
9JIEKTPUYECKUM INUTOK, COBMELIEHHBIM C OTAENBHOM cekuued i ciaaboToYHOM
TIPOBOJKH (TenedOHus, HHTEPHET) HA3BIBAIOT STAXHBINA COBMEIEHHBIH IATOK.

Ot sTakHOrO pacnpeieIuTeIbHOrO LIMTKA PaCIpeeuTelbHas dIeKTpUIecKas
LeMb ITOCTYNAeT Ha KBAPTHPHBIH TIpyNnnoBoii 3JeKTPOIHTOK. KBapTHpPHEIN
IPYNIIOBOM JJIEKTPOLIMTOK ¢ TNpHOOpaMM yd4eTa 3JIEKTPOIHEPTHH Ha3bIBAIOT
COOTBETCTBEHHO, KBAPTUPHBIN y4ETHO-TPYIIIOBOM IIIUTOK.

2
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Puc. 8 lTpumepni coeounumensuvix wiun u nepemoiuex

B mure npexycMotpens! e oTenbHbe QyHKUMOHATBHBIE TPYMIIB (CIIpaBa
Ha cxeme). OfHa Tpynma Ha 1Ba OTBETBIEHHs, BTOpas Ha Tpu. Hampumep, sTOT
BAapHAHT MOJOMAET IS OT/E/bHBIX (QYHKIMOHAIBHBIX Py BaHHOW M KyXHH. Mu
KaKMX-HUOY b IIPHCTPOEK K JOMY.

2. Xoo pabomol.

1. M3y4uTe TeOpeTHIECKYIO YacTh paboTsl; _
2. CocraBbTe cXeMy NEKTPHYECKOTO LIMTA B TETPAIH, YYMThIBAs ClIeyolIee:
* B cxeme Oyzer 3 rpynmsl: ofHa s PO3€TOYHOM TIpYINMbI, ABE- Ha
OCBeIIeHHE,
e Poserounas rpynma [Jo/KHa OBITH  3alIUIIeHa HE TOJBKO
aBTOMaTHUYECKUM BBIKJIIOUaTeneM, Ho U Y30,
® B cxeMe J0OIDKEH NPUCYTCTBOBATH BBOIAHOM aBTOMAT 3aLIUTHL.
Ipu cocTaBieHUN CXeMBI ONIB3yHTECH npunoHceHuem 1;
3. Colepute cxeMy Ha MakeTe, U MPOBEPbTe €€ paGOTOCIIOCOGHOCTH BMECTE C
IpernojaBaTeseM;
4. OrBeTbTe Ha KOHTPOIBLHBIE BOIPOCHI;
5. Cpnenaiite BBIBOJ O IPOJIENIaHHOMN paboTe.

Konmponsnusie éonpocot

1. Jlns gero npumensitotr Y307

2. Jlns 4ero B IIMTaxX yCTAHABJIMBAIOT BBOJHOM aBTOMAT?
3. Kakue BUIBI 2JI€KTPOLIUTOB ObIBAIOT?
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Puc. 7 Y30 u Juippepenyuanvuviii aemomam
Onextpuueckuit cuerunk (Puc. 8). VerpoiictBo mwis KOHTpOJIS pacxoma
MEKTPOSHEepruy. 3HaueHne pacxoja mokassiBaeT B Kunosart B wac (kBt/sac). Ilo
TIOKa3aHUsIM DJIEKTPUYECKOrO CHETYHKA IPOU3BOAMTCS OIUIATA 38 3JIEKTPHYECTBO.
OJIeKTPOCYETIMKH MOTYT GBITh SJEKTPOMEXaHHYECKHE H dIEKTPOHHbIE.

Puc. 8 dInekmpuueckuit cuemuux.

Auddepenumansupiii apromar 3ammrsl (Puc. 7). D10 3NeKTpOMeXaHHIeCKoe
YCTPOHCTBO, 00be/uHsAIONIee B cebe aBTOMAT 3alUMTHl OT KOPOTKOTO 3aMBIKAHHS W
Y30 (ycTpoHCTBO 3alUTHOTO OTKIIIOUEHHS) ISt 3AIIMTHI YeJI0BEKa OT TOKOB YTEUKH.

Iluuer  moacoemunenus npoBoxoB (Puc. 9) . Kaxaslif snextpudeckuii
IUT KOMIUIEKTYEeTCs Kak MHHAMYM JAByms muHaMu. OIHa IUIsl HyJeBBIX NPOBOJOB,
BTOpasi /s NPOBOZIOB 3a3eM/IeHHs. B npuBeleHHOM IpuMepe 3J1eKTPUYecKOoi CXeMBbl
mura Takux wrH 4(N;N1;N3;N4). Jlns moakioueHds Mexay aBTOMaTHYECKHMU
BBIKIIOYATEIISIMH HCTIOB3YIOTCS UHHBI 3aBOICKOTO HCTIONHEHH S HIIH e [ePeMbIYKH
U3 MOHTa)XHOT'O [IPOBOJIA.
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Puc. 5 Ipumep cxembl I1eKMPUHECKO20 Wuma.

BBojHOl aBTOMAT 3amuThl (pHC. 6). YerpoiicTBo, NpeAHasHa4eHHoe A
3AIUTHl BCEl SIEKTPOCETH OT TOKOB KOPOTKOTO 3aMBIKAHUA, 2 TaKKe A obmero
TIPHHYMTENBHOTO OTKIIOYEHHs OMELICHHA OT SJICK POTIUTAHUS.

Puc. 6 Beoonoit asmomam

Brixrouarens mubdepernuansabii (Y30) (puc.7). Cxema JeHCTBHA ¥30

JOCTATOYHO TIPOCTa: «IOYYsB» HAlM4ue CBEPXTOKOB WIX TOKOB YTEYKH B
3aIMIAEMOM YYacTKe CeTH, YCTPOMCTBO OTKIIOHACT ee. Nuorma Y30 npaxe
HA3BIBAIOT GIIOKOM yTEUYKH ToKa. MCromnb3yroT ycTpolicTBa HE BMECTO, a BMeCTe C
ABTOMATMYECKUMH BBIKIFOUATEIIAMU WK C IPEIOXPaHATEIIAMH, KOTOpbI€ 3alMIIAI0T
X OT TePMUYECKHX MM JMHAMUIECKUX [EPerpy30K.
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Puc. 4 Ipumep cxemvt 31ekmpuyeckozo uguma.

B TpexnpoBoaHO# ceTu oJMH NPOBOJ BBINOIHAET POJib (askl, BTOPOil — POIh
paboyero HyneBOro NMpPOBOJHHMKA, TPETHA-NPOBOX 3a3zemieHus. Ha 3eKTpHUecKHxX
CXeMax YCIIOBHO OHHM 0003HaYaroTcs JaTHMHCKMMHU GykBamu. Maza-L(line),pabounit
Honbk-N(neutral),npoBox 3azemnenns-PE.

Ecnu BBl mocMOTpuTe Ha 37IEKTPHYECKYIO CXeMy IIMTKA (HUXKe), BbI YBHJIUTE,
4TO Ha BBOJE NUTaHMEe 00Go3HaueHO aByms npoBogaMu,PEN u L,a mocie MIHHEI
MOAKIII0YeHUsI TPOBOOB cTaHOBUThCS TPH(L;N;PE).ITosicHro, 4T0 3TO 3HAYMT.

OTo cXeMa O3JIeKTPOIUTAaHHSA [IOMEIIEHHs IO ,TaK HA3bIBAEMOM, CXeMe
sazemiieHust TN-C-S. D1o 3Haumt, uro HymeBol pabounii nposoguuk(N) M mpoBox
3azemsienusi(PE) B moacTaHmuy oGbeIMHEHBI U [OACOEIMHEHB! K TIIyX03a3eMIeHHON
HEWTpaM MuTaomero TpaHcdopMaropa. Pasiensiorcss OHM TOJBKO B 3TAXKHBIX
pacnpesienuTenbHbIX wutax. CymecTByroT cxemsl 3azemieHust TN-C,npu koTopoii
HeWUTpaslb ¥ 3eMJil OOBEIMHEHBI Ha BCeM NPOTSHKEHUM LIEMH M CXeMa 3a3eMIICHHUS
TN-S npu koTOpo#t HeHTPasTh 1 3eMIIsl IIOJTHOCTHIO H30JIMPOBAHBI APYT OT PYTa.

Yecnoenvie o603nauenun na 3ﬂekmpuuec1<oﬁ cxeme wiumka
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1-3 cM. BoimyckaroTcss TakKe KBapTHPHBIE OJEKTPOLIMTKH C JEKOPATHBHBIMH
ABEpLIaMH B BUJIE KAPTUHHBIX PAMOK U II0CTEPOB.

Puc. 2 Inekmpouiumpl CKpsImozo UCnoaHeHUsA.

Hapyaichote 3n1ekmpoujunivl

Hapysxuple a1exTpomutsl (puc. 3) oueHb MPOCTHI B ycTaHOBKe. JlocTaToOuHO
derbipe mobens ¢ mypynamu. K HeIocTaTky Hapy)XHBIX IIMTOB B KBAPTHPE MOKHO
OTHECTH UX HEKOTOPYIO 'poMO3KOCTh. HO OHa ymauHO CKphIBaeTcs, eClii 3aKpBITh
SNIEKTPOIUMT, Hampumep, mKapoMm kyme. IIpu CKpbIBaHMH paclpeaenuTeIbHBIX
QNIEKTPOIIMTOB HYXXHO IIOMHUTh TIyaBHoe. K IroOoMy pacrpeienuTensHOMY
9IIEKTPOLIUTY NOJDKEH ObITh 0OOeceueH JOCTYI ISl PEMOHTA U 06CITy KMBaHUS.

g P. 3 3nexmmumu napymu‘eza(hénannkéuux.
JIroboii pacIpeieIuTeTbHbINA JJIEKTPOILHUT, JIOTDKEH OBITH
ykomiuiektoBad JIMH-pelikoli [Uiss  yCTaHOBKM aBTOMATOB, COAMHHTEIbLHBIMH
WHHAMM JUI  HyJeBBIX pabounx mnpoBOZHHKOB(N) ¥  HyJEBBIX 3alMTHBIX
IIPOBOJHUKOB, 3eMJisi»(PE).
InekmpuyecKkue cxemol pacnpedeniumenbHvIxX 3NeKMpouiUmos

Ha snexrpuyeckoif cxeme HMXe BBl BHAWTE cXxeMy IiuTKa. Cxema InUTKa
BBIIIOJIHEHA TUIst TPEXIPOBOIHOM INEKTPUIECKON CeTH.
TpexnpoBonHast 3neKTpUYecKas CeThb AelaeTcs A 3JIEKTPOIMTAHUS MOMEIIEHHs
TIPH OZHO(A3HOM IIEKTPHYECKOM BBOJE.
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KBapruphblii rpynnoBoii muTok, B KOTOPOM yCTaHaBIMBAIOTCS pa3HOOOpa3HbIe
aBTOMAThl M YCTPOKCTBA, pacrpelenseT 3MeKTPONUTAHHE MO IPYIIOBBIM LENSM
(TMHMAM) MeXIy PO3eTKaMH, CBETHIBHHKAMH M BCEMU 3JIEKTPONIOTPEOUTENSIMU B
KkBapTupe (puc. 1).

A0
¥ O

Oceeusmine  Posenin Snexrponimia
Puc 1. Ipumep cxemor Keapmup 2py 20 pacnpeo HO20 wuma ¢ meuu ¢ F'OCT P 51628-
2000
1. ITnacmuxosviii kopnyc wyuma, 2. Coedunumensheie snemMenmsl Hy1e6bIx paboyux nposodnuxos, 3. Coedunumensuuiii
SMEMEHM  3AXCUMOB  HYIEGbIX 3AUUMHBIX NPOGOOHUKOS, G MAKJICe NPOGOOHUKA Yp 08, 4.
Coeo u 6XOOHbLIX GbI60006 3AWUMMHBIX GNNAPAMOG 2PYNNoewX yeneii., 5. Beikmouamens
oughpepenyuanvrozo moka, 6. Aemo KUE GbIK) 7. Jlunuu epynnoewix yeneii.

Buovt keapmupnsix pacnpedenumensuuix wiumos

PacnpenenuTenbHble 3/1€KTPOIMTDI BEIYCKAIOTCS C IUIACTHKOBBIM HJIH
METaJUIMYECKUM KOPITyCOM, HaPY>KHOTO MIIM BHYTPEHHErO HCIONHeHHs. BHyTpenHee
HCTIONIHEHHE TMO/pasyMeBaeT yCTaHOBKY ILIMTa B HUOly. Huma mox muT
BhIIanOnuBaeTcss B cTeHe. Ilocie yCTAHOBKM KOPIYC 3MEKTPOLIATA MOIHOCTHIO
CKPBIBACTCS B CTEHE, I09TOMY TaKHe IIUThI HA3BIBAIO CKPBITHIE.

Ckpoimote anekmpouqunot

CKpbITBIe 2)eKTPOLIUTE (pHC. 2) HanGoIee 3CTETHYHO CMOTPSATCS B MHTEPhEpe
kBapTupsl. [locie ux MOHTaXa ocTaeTcs BUAHA TOJBKO JBepua. B 3aBHCHMOCTH OT
(upmBbI npousBosUTENS ABEpLA BHYTPEHHETO 3EKTPOIINTA BBICTYIIAET OT CTEHbI Ha
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