MuHucTepcTBO 00pa3oBaHusl, HAYKU U MOJIOAEKHON MOJUTUKH
Kpacnogapckoro kpas
['ocynapcTBeHHOE aBTOHOMHOE MPOQeCcCHOHAIbHOE 00pa30BaATENBEHOE YUPEXKICHUE
Kpacuonapckoro kpas
"Kanesckoii arpapuo-texnonorudeckuit kowiex" (CATIIOY KKKATK)

PaccmoTtpensl CoracoBan:
Ha 3acenanun Y MO «IIpoekTHo- Crapumii METOAUCT
HCCIIeq0BaTeIbCKAs AESITCIILHOCTDY

H.A.Onudupenko H.A.Koponésa

« » 2022 r. « » 2022 r.

MeToanuyecKue peKoMeHAaluu /151 00y4ar0IMXCs
10 BBINIOJTHEHHIO MPAKTUYECKUX U JIA0OPATOPHBIX 3aHATHI
o yyeonoi nucuumiange MJ/IK.01.02 TexHoJiorusi BbIoJIHEHUs pad0T 10 PEMOHTY
000py10BaHMs CHCTEM BOAOCHAOKEHUs, BOOOTBEACHHUS, OTOIICHHUS KUJINLIHO-
KOMMYHAJILHOI'0 X03511iCTBA

08.01.10 Macrep KUJIHIIHO-KOMMYHAJIbHOI'0 X0351iICTBA

2022 1.



MeTtonnueckre peKOMEeHIaluU JjIsl 00y4YaroIIMXCA M0 BBIMOJHEHUIO MPAKTHYECKUX
71a00paTOPHBIX 3aHATHH pa3paboTaHbl Ha OcHOBE DeneparbHOT0 roCy1apCTBEHHOTO
00pa30oBaTeIbLHOTO CTaHAapTa, paboyeil mporpaMMbl Y4eOHOU JTUCITUTIIMHBI
MJIK.01.02 TexHomoTHs BHITOTHEHUS PaOOT IO PEMOHTY 000PYI0BaHUS CHCTEM
BOJIOCHA0KEHU S, BOJIOOTBEICHHUSI, OTOILJICHUS KUJIUIIHO-KOMMYHAQJIBHOTO X0351CTBA
08.01.10 Macrep KHUIHIHO-KOMMYHAJIBHOTO X03sicTBa (04Hast popma 00yUCHHS)

Pa3zpaboTtunk: Koctuns A.M. — npenogasarens 'AIIOY KKKATK

PexomennoBano YMO «lIpoekTHO-UccienoBareibckas aesiteabHOoCThy ['AIIOY
KKKATK
[Ipotokon Nel «29» aBrycra 2022 r.



Conepxkanue

BBenenue

OO6uue MeToAUYECKHE YKa3aHus MO BBITOJHEHUIO MPAKTUYECKUX U
Ja00paTOPHBIX 3aHATUM

TpebGoBaHUs K pe3yJbTaTaM BBITTOJTHCHHS MPAKTUICCKUX H
Ja00paTOPHBIX 3aHATUM

KoHTpob 1 o1ieHKa pe3yJIbTaTOB BBIIIOJIHEHUS MTPAKTHICCKUX
Ja00paTOPHBIX 3aHATUM

[TepeueHb MPaKTUUECKUX U JAOOPATOPHBIX 3aHATHMA

Cnucoxk aurepaTypbl

CTp.



BBeaenue

MeToandeckue peKOMEHIAIMN JIJIs1 00yUYaIOIIUXCs 10 BBIMOJHEHUIO TMPAKTUYSCKUX U JIAOOPATOPHBIX
3aHATUH 110 JUCHUIUIMHE COCTaBJICHBI B COOTBETCTBHUM C DefepalbHBIM TOCYJapCTBEHHBIM
00pa3oBaTeNbHBIM CTAaHAAPTOM, pabOYUM Yy4eOHBIM IIaHOM, pabodeil MmporpamMMoil M KajeHIapHO-
TeMaTUYecKuM IiaHoM ydeOnou mucruruimabl MJIK.01.02 TexHosorusi BBITIOJIHEHHS padoOT TI0
PEMOHTY OOOpYJOBaHHS CHUCTEM BOJIOCHAOXKCHMS, BOJOOTBEICHHUSA, OTOIUICHHUS  KHJIMIIHO-
KOMMYHaJIbHOTO X035HCTBa
08.01.10 Macrep KUIHIIHO-KOMMYHAJIBHOT'O XO35iICTBA

Henan:

- 000011IeHNe, CHCTeMAaTH3aINs, YIITYOJIeHHE, 3aKPETUICHNE TIOyYEeHHBIX TEOPSTHUSCKUX 3HAHUI

110 KOHKPETHBIM Te€MaM JUCLUIUINHBL;

3agauu:

- opMHpOBaHUE YMEHHMI NMPUMEHATh MOJYYEHHbIE 3HAHUS HA NPAKTUKE, PEAIN3aLUI0 €IUHCTBA
WHTEJUIEKTYAJIbHOM U IIPAKTUYECKOM JECATENBHOCTH;

-BbIpabOTKa IIPU PEILIEHUHU IOCTABICHHBIX 33/1a4 TaKUX NMPOPECCHOHAIBHO

3HAYUMBIX Ka4€CTB, KAK CAMOCTOATEIbHOCTh, OTBETCTBEHHOCTH, TOUHOCTb,

TBOpYECKasi MHULIMATHBA.

[IpakTnueckre u 1a0OpAaTOpHBIE 3aHATHS HOCST PENPONYKTHUBHBIM, 4aCTUYHO-TIOMCKOBBIA H

ITOMCKOBBIN XapaKTep.



O0mme MeToANYeCKHE YKA3aHNUS 110 BBIIOJHEHHIO MPAKTHYECKUX U J1a00pPaTOPHBIX 3aHATHH

Hepez[ BBIIIOJTHCHHUEM TIPAKTHYCCKUX M na60paToprlx 3aHATHI HeO6XO,I[I/IMO IIOBTOPHUTH HSy‘I@HHBIfI

MaT€purall, OTBETUTh HAa KOHTPOJIbHBIC BOIIPOCHI, BBIIIOJIHUTE 3aJaHUsA TECTOBOI'O THUIIA (HpI/I HaJ'II/I‘{I/II/I).

AJITOPUTM BBINOJIHEHUS IPAKTHYECKHUX U JJabopaTopHbIX 3ansatuii (JIII3)
1. IlpouuTaTh HHCTPYKLHMIO IO BHINOJHEHUIO IPAKTHUECKOTO MM J1a00PaTOPHOro 3aHATUS
2. 3amnucarb TeMY, LI€Jb, CPEACTBA 00yUEHHs IPAKTUUECKOT0 3aHATHS (J1aDOPaTOPHOTO 3aHATHS)
3. IlpucTtynuTh K BBINOJHEHUIO MPAKTHYECKOTO 3aHATHA (Ja00paTOPHOTO 3aHATHS) CIEAys
UHCTPYKLUH.
4. OdopMuTh 3anKcu B TETPAM I10 MPEI0KEHHOMY aJITOPUTMY.
5. CdopmynupoBaTh U 3alucaTh BHIBOI.

6. 3ammcars JOMAaIIHEE 3aJaHUE.

Tetpanp sl MpakTHYECKUX 3aHATUNA (TA0OPATOPHBIX 3aHATHI) MPOBEPSETCS MpPErojiaBaTesieM
nociie K0 MpOBEACHHON pabOThl, OIICHKU BBICTABIAIOTCS KaXXAOMYy OOydaromeMycs, ¢ 3aHeCEHUEM
OILICHOK B KJIACCHBIN KypHAJL.

Ouenku 3a BeimonHeHnue JIII3 BeicTaBisAOTCS 1O MATHOAUIBHOW CHCTEME M YUUTBHIBAIOTCS Kak

MOKa3aTes Iy TEKYIIEH yCIIeBaeéMOCTH 00YJatOLTIXCSI.



TpeGoBaHus K pe3yJibTATAM BbINOJHEHUS MPAKTHYECKHX

1 J1abopaTopHbIX 3aHATHI Mo qucuuminHe OI1.01 OcHOBBI CTPONTEIBLHOIO YepUYeHH S

B IMponecce MOAroTOBKU U BBIIIOJHCHHUA IMPAKTHYCCKUX U J'Ia60paTOpHBIX SaHHTI/Iﬁ, 06yqaloumec;{

AOJDKHBI OBJIAICTH CIICAYIOIUMMHA YMCHUSAMU U 3HAHUAMU

Kox HanmeHnoBaHHe 00IIUX KOMIIETEHIIMI

OK 01. BriOupars crmocoObl  pemieHus 3ajad4  Npo(ecCHOHANBHON JeSTeNIbHOCTH, NPUMEHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM

OK 02. OcyIecTBIATh TOMCK, aHAIM3 W WHTEPHPETANI0 MHPOPMAIMU, HEOOXOJUMOW ISl BBIIOIHEHUS
3a7a4 MpoQeCcCHOHANBHON IESITEIbHOCTH

OK 03. [ImaHnpoBaTh U peann30BBIBATH COOCTBEHHOE NMPO(ECCHOHAIBFHOE M JTMYHOCTHOE pPa3BUTHE.

OK 04. PaboraTh B KO/IeKTHBE U KOMaHIEe, 3()(PeKTHBHO B3aNMOAECHCTBOBATE C KOJJIETAMH, PYKOBOJICTBOM,
KIIMEHTaMH.

OK 05. OcCyIecTBIATh YCTHYI0 M MHCHMEHHYI0 KOMMYHHKAIIMIO Ha TOCYJAapCTBEHHOM S3BIKE C YYETOM
0COOCHHOCTEH CONMAIILHOTO U KYJIBTYPHOTO KOHTEKCTA.

OK 06. [IposBAsTE Tpa’kAaHCKO-NATPHOTHIECKYIO MO3HINIO, IEMOHCTPUPOBATh OCO3HAHHOE MOBEICHHUE Ha
OCHOBE TPAJUIHOHHBIX 00MIEYETOBEUCCKUX ICHHOCTEH.

OK 07. ConeficTBOBaTh COXpPaHEHUIO OKPYKAIOIICH cpebl, pecypcocOepexennto, 3ppeKTHBHO NeiicTBOBAT
B UpE3BbIYAHHBIX CUTYAIUSX.

OK 08. Hcnonp3oBate cpenctBa (pu3MYecKOd KyIbTYpHl Ui COXPaHEHHWS M YKPCIUICHHS 3I0POBBS B
npouecce NpodecCHOHANPHON AEATEIBHOCTH M TIOAAEPKaHUST HEOOXOAMMOTO YPOBHS (DH3HYECKOM
MOJTOTOBJICHHOCTH.

OK 09. Hcnonb3oBaTh HHOOPMALIMOHHBIE TEXHOJIOTHU B TPO(ECCHOHATIBHON IESITEbHOCTH

OK 10. [Tonb3oBathest MpodecCHOHANBHON JOKYMEHTAIMel Ha roCcyJapCTBEHHOM U HHOCTPAHHBIX SI3bIKaX.

OK 11. Hcnonb3oBaTh 3HaHMS 1O (PMHAHCOBOM TIPaMOTHOCTH, IUIAHMPOBATH INPEIIPHHUMATEIBCKYIO
JIeSITeNIbHOCTh B ITpoecCHOHaIbHOH chepe.

Kon HaumeHoBaHue BUJIOB /1eATEJIbHOCTH H PO ecCHOHATBbHBIX KOMMETEHIUI

BA 7

MK 7.1.

11K 7.2.

I1K 7.3.

11K 7.4.

IIK 7.5

IMosicHuTeIbHAS 3aMUCKA
Kaounem canmexnuueckux paoom Ne9

ocHawiennwlil 000pyoosanuem: padboyee MECTO MPeENoaaBaTes,

cliecapHble BEPCTAaKH ¢ TPYOHBIMU TUCKaMU, HA0Op CAHTEXHUYECKUX HHCTPYMEHTOB, CTEH/IbI
MexXHUYeCKUMU Cpeocmeamu 00yuenus:

MIEPCOHAJIbHBIN KOMITBIOTED,

MHTEpaKTUBHAs JOCKa

3.2. AudopmaninoHHoe odecnieyeHHe pean3aiu mNporpaMmmMbl
JInsg peanusanuu TporpaMMbl OMOMMOTEUHBIH (OHI 00pa3oBaTeNbHONW OpPraHM3AIMH JIOJDKEH

MMETh TI€UaTHbIE W/WIM DJIEKTPOHHBIE oOO0Opa3oBaTelbHbIE H HWH(GOPMAIIMOHHBIE PECYPCHI, IS
HCTIONIb30BaHUs B 00pa30BaTeILHOM IPOIIeCcCe.

OtMeTKa «5» CTaBHUTCA, €CJIN:



- paboTa BBINIOJHEHA TMOJHOCTHIO; B JIOTHYECKUX PACCYXKIACHUSX U OOOCHOBAHWM PEUICHUS HET
po0OesioB ¥ OMHMOO0K; B PEIICHUU HET MaTEMaTHYECKHUX OIMUOOK (BO3MOXKHA OJIHA HETOYHOCTh, ONKCKA, HE
SIBJISIFOIIASICSL CIICICTBUEM HE3HAHMS WJIM HETIOHMMaHUs Y4eOHOT0 MaTepuana).

OtMmeTka «4» CTaBUTCS, €CIIN:

- paboTa BBINTOTHEHA MTOJTHOCTHIO, HO 0OOCHOBAHHUS 1IIaroB PEIICHUsT HEIOCTATOYHBI (€CIM YMEHHUE
000CHOBBIBATh PACCYKICHUS HE SIBISUIOCH CIICUATBHBIM O0BEKTOM MPOBEPKH);

- IONyIIIeHa OJIHA CYIIECTBEHHAs OITMOKA WUJIH JIBA-TPU HECYIICCTBEHHBIX OIITHOKH.

OtMmeTka «3» cTaBUTCS, €CIIN:

- JOMyIIeHbl 0oJiee OJHOW CYIIECTBEHHOW OIIMOKH WM 0oJyiee JABYX-TPEX HECYIIECTBEHHBIX
OIMOOK, HO yUaIIMiics BJIAJeeT 00sS3aTeIbHBIMA YMEHHUSIMH 110 TIPOBEPSEMO TeMe; IPU 3TOM MPABIILHO
BBITIOJITHEHO MEHEE TTOJIOBUHBI PaOOTHI.

OTtMmeTKa «2» CTaBUTCS, €CIIN:

- JIOMYIIEHBI CYIIECTBEHHBIC OIMOKH, MOKA3aBIIUE, YTO yYalIUCs HE BIAJEeT 005S3aTeIbHBIMU
YMEHUSIMHU 110 JaHHOM TeMe B MOJIHOU Mepe.

B cTpykTypy mocoOHs BXOJIAT CIEAYIOIINE TEMBI:
Tema 1. OcHOBBI ciiecapHOro aea.
1. OGmwue cBeneHMs O pa3METKeE.
WMHCTpyMEHTHI U TPUCIIOCOOICHUS AJISl Pa3METKU.
IToaroroBka neraneil K pa3MeTKe.
[TocnenoBaTenbHOCTh HAHECEHUS Pa3METOUYHBIX JIUHUI
Bunel cnecapHbix onepanuii: pyOka, mpaBKa, pUXTOBKa, TMOKa JINCTOBOTO METaljia U
THYTBHE TPYO
['HyTBE M coeMHEHNE CTATBHBIX TPYO
CoenmHeHMe MIaCTMACCOBBIX TPYO
CoenvHeHrEe YyT'YHHBIX KaHAIM3AlMOHHBIX TPYO
CoenmHeHNE TIACTMACCOBBIX KaHAIN3ALUOHHBIX TPYO
10 PeBusus, npuTupKa v HCOBITAHNUE apMaTypPhI
11. TexHuka 0€30MaCHOCTH MPH BBHIIIOIHEHUH CIECAPHBIX U 3aTOTOBUTENBHBIX paldoT.

arwnN

©oNe®

Tema 2 Opranusanusi peMOHTA 000Py/10BaHUSl CHCTEM BOJ0CHAOKeHHs], BOIOOTBEIEHUs,
OTOIIEHUS KUJINITHO-KOMMYHAJIbHOI0 X0351iicTBa
1. Texymmii u KanUTaIbHBI PEMOHT.
2. PemoHTHas JOKYMEHTAITHS.
3. dopmbl OpraHu3ali PEMOHTHBIX CIYXO0: ACIIeHTpaIn30BaHHAs, IIEHTPATH30BaHHAS,
CMeIIaHHasl.
4. ®opmbl TOJATOTOBKUA PEMOHTA: KOHCTPYKTOPCKAs, TEXHOJIOTUYECKAs, MAaTePUATBHO-
TEXHUYECKasl, OpPraHu3aIMOHHAas
5. Meroabl NpoBeACHHS PEMOHTA
6. OOmMe MPUHITUIBI TEXHOJIOTHHA PEMOHTA

Tema 3 TexHo/10TUsI BBINOJHEHHS PA0OT MO PEMOHTY 000PY/10BAHHS CHCTEM
BOJOCHA0KEHHS KMJIHIITHO-KOMMYHAJILHOT'0 X0351iICTBA.
1. MoHTaxX BBOIOB B 3IaHHE
MoHTax BOIONIPOBOAHOMN CETH U apMaTyphl
MonTax 060py10BaHUs CAHUTAPHO-TEXHUYECKUX CUCTEM
MoHTaX rops4ero 1 moxapHoro BoJ0IpoBoIa
HcnbiTanus BogonpoBoaa
TexHuka 0€30MacHOCTH MPU MOHTAXKE CUCTEM BHYTPEHHETO BOJIONIPOBO/IA
PeMoHT TpyOOIIpOBOI0B
PemoHT 3ani0pHOM apMarypsl
PeMoHT Bofi0pa3z6opHOii apMaTypbl

©CoNoOR~WN



10. Hamagka cructeM XOJIOHOTO M TOPSYEro BOJAOIPOBO/IA MTOCIIE UCTIBITAHUS

Tema 4 TexHoJi0rusi BbINOJHEHUsI pa00T 10 PEMOHTY 000PY10BAHUSA CHCTEM
BO/JI00TBE/I€HUS JKMJIUIIHO-KOMMYHAJBHOI0 X035HCTBA

MoHTax cucTeM BOJIOOTBEACHUS 3JaHUM.

MoHTaX IBOPOBO CETH BOJOOTBEACHHUS

MoHTaX BBIITYCKOB U BHYTPEHHEN KaHAJIM3AaLMOHHOU CETH

MoHTax CaHUTApHBIX TPUOOPOB

MoHTaXX BOJJOCTOKOB 34aHUI

Wcnibrtanust cucteM KaHAJIU3AUU 3/1aHUS

TexHuka 6€30MaCHOCTH MPU MOHTAXKE CUCTEM BHYTPEHHEI0 BOJIOOTBEICHUS
PemonT TpyOOIIpOoBOIOB

. PeMOHT cMBIBHBIX 0auKOB

10. PeMOHT caHUTapHBIX PHUOOPOB.

CoNoOA~WNE

Tema S TexHoJs10rHsl BHITIOJHEHNUsI pa0OT 110 PeMOHTY 000PY/I0BAHNSI CHCTEM OTOIJIEHUS
JKMJIMIIHO-KOMMYHAJIbHOI'0 X035 CTBA.
MoHTaX TEII0BOM CETH.
MoHTaX CUCTEMBI OTOIJICHUS
MoHTaX OTOIMHUTEIBHBIX TPHOOPOB
HcnpiTanns cHCTEM OTOIUICHUS 3TaHUH
TexHuka 6€301MaCHOCTH IPH MOHTA)KE CUCTEM OTOILICHUS
PemonT TpyOONIpOBO10B
PeMOHT OTONMUTENBHBIX TPUOOPOB.

NoakowdE

TEXHUKA BE3OITACHOCTH ITPU TPOBEJAEHUU IIPAKTHYECKHUX PABOT

Ilepen HayaI0M NPAKTHYECKOI0 3AHATHSA:

1. BHuMarensHO npociymainTe BBOJAHBIN HHCTPYKTaX MPENo1aBaTesi O MOPsIKE U 0COOEHHOCTIX
BBINOJIHEHUS TaOOPaTOPHOTO (ITPAKTUYECKOT0) 3aHATHUS;

2. BHMMaTeNbHO HM3y4MTE€ METOJUYECKHE PEKOMEHJALUMU K paboTe, KOTOPYIO BBINOJHIETE U
CTPOTO PYKOBOJCTBYWTECH UMH;

3. TloaroroBbTe pabouee MecTo sl Oe30MacHOi paboThl: yOepuTe ero, eciu Ha HEM HaXOJsATCs
IIOCTOPOHHUE NPEAMETHI;

4. TIpoBepbTe U MOATOTOBBTE K pabOTE, COTJIACHO METOANYECKHM PEKOMEHAlUIM, HE00X0AUMBbIE
HaTypaJibHble  00pa3lbl, HMHCTPYMEHTHI, O00OpYJOBaHME M  NPUHAAJICKHOCTH, TEXHUYECKYIO
JIOKYMEHTAIHIO.

Bo Bpems paboThri:

1. BoimomnHsiTe TONBKO Ty paboTy, KOTOpas pa3pelieHa rnpernojaBaTesieM;

2. 3a pa3bsSICHEHUSIMU IO BCEM BOIIPOCAM BBITIOTHEHUS JIAOOPATOPHOTO (ITPAKTUUYECKOTO) 3aaHuUs
oOpalaiTech K IpernoaaBaTenio;

3. byabTe BHMMaTelbHBl M aKkKypaTHbl. He oTBiekaiiTech camu U He OTBiekalTe npyrux. He
BMEIIMBANTECh B MPOIECC PAOOTHI IPYTrUX CTYACHTOB, €CIM 3TO HE MPEIYCMOTPEHO HMHCTPYKIHMEH WITH
METOJNYECKUMH PEKOMEHIALUSIMU.

ITo okoHuyanum padoTbI:

1. HaBeauTe mopsiiok Ha pabovyeM MECTE M CIIAlTe €ro MpernoaaBaTeio;

2. Cpaiite mpenojaBaTenio y4eOHYIO M CHEIHAIbHYIO JIUTEPAaTypy U UHCTPYMEHThI, HHBEHTAph,
00opy0BaHuE, HaTypaJbHbIE 00Pa3LIbl, TEXHUUECKYIO JOKYMEHTALHUIO.



IIpu BbINOTHEHNH PAGOTHI CTPOIO 3aMpenaeTcs:
1. BecrienbHO XOAHUTH 110 KaOUHETY (J1ab0paTOpHH);

2. Iloxumate mnomemeHue kaOuHera (mabopaTtopum) B pabouee BpeMss 0€3 pa3pemeHus

npernoaaBaress.
IlepeyeHb NpaKTHYECKUX U JTA0OPATOPHBIX 3AHATHI
Tabnuua 2
Ne Tema KoimmuecTBo
3aHATHA 4acoB
1. IIpakTuyeckoe 3ansaTue Ne 1 BrinoaHenue pa3anvyHbIX BUIOB
pa3mertku. Peska Tpy0d Tpybopeszom.
2. IIpakTnueckoe 3ansaTue Ne 2 ['nytné Tpy6. Hapezanue pe3nObl.
3. IIpakTnueckoe 3ansaTue Ne 3 CoenvHeHne CTalbHBIX TPYO Ha
pe3noe.
4, IIpakTuyeckoe 3ansitue Ned CoenuHEHHE TUIACTMACCOBBIX
TpYyoO.
5. IIpakTuyeckoe 3ansaTHe NeS PeBusus apmarypsl.
6. IIpakTuyeckoe 3ansaTue Ne6 COopka y3710B 11O ICKH3aM.
7. IIpakTuueckoe 3ansaTue Ne7 PaboTta c HOpMaTUBHOMN
JOKYMEHTAIMEH 10 PEMOHTY 000pYIOBaHHSI CUCTEM
BOJIOCHA0XKEHUS, BOA0OTBeIeH s, oToreHus XKKX.
8. IIpakTnuyeckoe 3ansitue Ne§ [Tog00p HHCTPYMEHTOB U
MaTepUajIoB JIsl pPEMOHTA BOAOIIPOBOAA
9 IIpakTnueckoe 3ansaTHe Ne 9 VYcrpaHeHHe HeHCIpaBHOCTEH
XOJIOAHOTO BOAOIPOBOJIA.
10 IIpakTnyeckoe 3ansaTue Nel0 Ycrpanenue HencrpaBHOCTEN
ropsiYero BOJONpPOBOJA
11 IIpakTnueckoe 3ansaTue Nell Ycrpanenue HeucpaBHOCTEHN
TpyOOIPOBOJHON apMaTyphbl.
12 IIpakTnyeckoe 3ansaTue Nel2 YcrpaneHne HEMCIIPaBHOCTEN
cMecuTenen.
13 IpakTuyeckoe 3ansiTue Nel3 OtranBanue TpyO B 3UMHUI
NEepUO/I.
14 IIpakTuuyeckoe 3ansaTue Nel4 Ycrpanenue myma mnpu padote
BOJIOIIPOBOA
15 IIpakTnueckoe 3ansitue NelS  Ilogbop HMHCTpYMEHTOB U

MaTCpHraJIOB JJIs1 pCMOHTA CUCTEM BOAOOTBCACHU A



16. IIpakTnueckoe 3ansatue Ne 16  VYcrpanenue 2
HeI/ICHpaBHOCTef/'I CHUCTCMbI KaHaJIn3alinuu 2

17.11lpakTnyeckoe  3ansaTme Ne 17 VYcerpanenue
HEHMCIIPaBHOCTEH CUCTEMBI BOJIOCTOKA

18 IlpakTuuyeckoe 3ansitue Nel8. Ycrpanenue 5
HEUCIIPABHOCTEH CAaHUTAPHBIX MPUOOPOB
19. IIpakTHYeckoe 3aHsATHE Nel9 Ycrpanenue 2

MIPOHMKHOBEHUS 3aI1ax0B B IOMEIICHHUE U3
CHCTEMbI KaHAJIN3AIHN

20.ITpakTuyeckoe 3ansitue Ne20 IloxOop MHCTPYMEHTOB WU 2

MaTepUaIoB Ul PEMOHTA CHCTEM OTOILIICHUS

21. IlpakTuuyeckoe 3ansitue Ne21 YcrpaneHue HEUCITPaBHOCTEH

CHUCTEMBI OTOIUICHUS 2
22. IlpakTuueckoe 3ausiTue Ne22 YcTpaHeHHuEe HEHCTIPAaBHOCTEH
OTOIUTEIBHBIX PUOOPOB 2
23. IIpakTnueckoe 3ausTue Ne23 YcTpaHeHue HapylueHU UPKY-
JISIIUU TETJIOHOCUTENISI B CUCTEME OTOTLICHUS 2
24. TlpakTuyeckoe 3ausitue Ne24 ['pynnupoBKa U UCTIBITAHUE
paauaTopoB 2

IIpakTHueckoe 3auaTue Nel.

YpOK npon3BoACTBEHHOIO o6yqu|/|;| no teme «PasmeTka meTanna» cocTouT ua L-IeTpréX 9Tanos:

1. OpraHusauMoHHON YacTu,
2. BogHoro nHctpykTaxa,
3. Tekywero HCTpyKTaxa,
4. BbINOMHEHMs NpPaKTUYECKOro 3agaHus
5. 3akni4MTenbHOro MHCTpyKTaxa
XO[ YPOKA:
No Hencteuna mactepa nsi Co3gaHns yCrOBUN OOCTUXKEHMS 3ansilaHMPOBaHHbIX pe3yrbTaToB (Mo
aTanam ypoka)
|. OpraHusaumoHHas 4acTtb (5 MUHYT)
1.1 MpuBeTcTBUE. NMPOKOHTPONMPOBATL ABKY Y4aLUXCsl, UX FTOTOBHOCTL K YPOKY, COOMoAeHne nmm I
npaBui CaHUTapun N TrMeHbI. K
i
ul
1.2. [MpoBepuTb Hanuume y obyyaroLmxcs cneuoaexapl. O
Ce
1.3. | Ob6bACHMTL X0A4 M NocneaoBaTeNbHOCTL NPOBEAEHUS 3aHATUS: O

Pebsima, cecodHswHee 3aHamue bydem ripoxodumb & criedyroweli popme:
e [IpOBepKa 8aliUX MeopemuyecKux 3HaHul ro Hoeol meme;

e 0b6BsICHEHUE HO8020 Mamepuarna,




e pasbop mexHu4Yeckol OOKyMeHmayuu U mexHu4yeckux mpebosaHuli no Hogol meme;
e BbIMONIHEHUE npakmuyeckol Yyacmu;
e [lepCOHallbHasi OUEHKa 8bINoTHEHHOU pabomebi;

e 1008e0eHuUe Umoa2o8 3aHsmusl;

Il. BBOAHBLIN UHCTPYKTaX (25 MUHYT)

2.1.

O6bsABNEeHNe TeMbI U LieneBas yCTaHOBKa Ha ypPOK.

Tema ceco0HsIWIHE20 YpOKa «Pazmemka memanna. [lnockocmHasi pasamemka»

OcHosHas yernb, Komopasda cmoum nepea HaMu Ha ce200HSUWHeM 3aHMUU - 0C80UMb MNPUEMbI, C8sI3aHHE
C ripouyeccomM pasmemku memaiisa.

Tpu ebinosiHeHUU amol pabomabi Mbl ¢ 8aMU GOJIKHbI:

e gocrnumames 8 cebe meopyYecKyro uHuyuamusy, omeemcmeeHHOCMb 3a Ka4ecmeo 8bIMOSIHEHHOU
pa6omb/ u camocmosmesibHOCMb;,

e passusamb MEeXHUYECKOe MbIlUIEHUE;
e 4EmKo KOOpOUHUPpOBamb O8LXKEHUsSI mena, Kucmel U nanbuee pyk.
AOmu ka4yecmea nomoaym gam cdename pabomy 6bICMPO, KAHECMBEHHO U MPaKmMuU4Ho.

Pa3smemky memarina coanacHoO KeanughukayUuoHHOU Xxapakmepucmuku rpogheccuoHaibHo20 Modyris
O0ImKeH ymems 8bIMOTHAMb Kax0bil obydyarouulcsi, Komopbil ocgaugaem ripogheccuro «Criecapb
MexaHocbopo4HbIx pabomy.

Moamomy, nonpowy om Kaxdo20 u3 eac:
e MakcumarnbHol cobpaHHocmu;
e B8bICOKOU KOHUEHMpaUUU 8HUMAaHUSI Ha 8CEX amarax 3aHsmusi;

HeYKOCHUMeIbHO20 8bIMONTHEeHUsI 8cex mpebosaHull o oxpaHe mpyda u mexHuke 6ezonacHocmu,
npedycMOompeHHbIX COOMEEMCMeyrWUMU UHCMPYKYUSIMU.

2.2.

llpoeecmu momueayuro YPOKa

Kaxdomy useecmHo, 4mo & nosceOHe8HoU XU3HU 8 rpouyecce 3Kcryamauyuu rnpubopsl, ycmpolicmea,
ycmaHo8KU Unu agpeaamsl, caMu Unu cocmaessouue ux yacmu U MexaHu3mbl ucyepribigarom ceol
Oelicmsyrowull pecypc unu gomaromesi. EcmecmeeHHbIM 06pa3om 803HUKaem 80rpoc O 3aMeHe usu
pemMoHmMe no8pexx0EHHbBIX Urnu USHOWeHHbIX demarel. Yucrio nonoMok e pasnuyHbix npubopax Moxem
npedcmaesnsimb cobol geriukoe MHoXXecmeo. Ho yyumsigass memy ce200HAWHe20 ypoKa Xody
0CMaHo8UMbLCS Ha Mex HeucrnpasHocmsix u deghekmax, Komopbie Mo2ym bbimb yCmpaHeHb! C MOMOWbK
OaHHoU criecapHoU onepayuu «Pa3memka memannay.[ns uzzomoeneHusi 3a0aHHo20 usdenus (demandy,
criecapb QOMmKeH uMemb e20 Yyepmex U 3a2omoskKy. [lymem ydaneHusi orpedesieHHO20 €108 Memarna (¢
Hasbigaemcs rpurycKkom Ha obpabomky) u3 3a2omoeku rosiydarom demarsns. Ymobbl 3Hamb, 20e u 4o Kal
pasmepos eecmu 0bpabomky, cHavarna 3a20mosKy pa3Medarom

2.3

. AKTyaﬂI/I3aL|VIF| 3HaHWM U oNbITa 06yqarou4mxc;| Cc y'-IéTOM TOro, YToObl NOCTaBNEHHbIe BOMpPOCbI
cooTBeTCTBOBaNM U NNnaBHO nNepeTeKkasnn B TeMy ypokKa.

YeepeH, ymo 07151 Haubonee MpPocmMoao yC8OeHUsI Ce200HSWHEe20 Mamepuasa HaM rMoMoaym eawiu 3HaHL
nosyyYeHHble U3 Kypca "TexHos102us criecapHbIX U c/iecapHO-c60poYHbLIX pabom”.

BxodHoli koHmponb. Celivac 8bl pa3desiumeck Ha 08e bpuzadsl 1o 4 Yeriogeka u nony4ume 3adaHue.
Cymsb 3a@aHusi cocmoum 8 mom, Ymobbl Kax0Oblil y4acmHuk 6puzadsl 8 mevyeHuu 5 MuHym 3arnucarn 8
mabsuyy HaseaHue 00HO20 UHCMpPYMeHmMa, yKasasl e20 murn u HasHa4deHue. bpuzadbi O0/KHbI 3anucamt
onpedeneHue onepayuu pasmemka.

UWmak, Mbi ¢ eamMu 8CrIOMHUIIU Kakue UHCMPyMeHmMbI UCIOJIb3YOMCA pu pasmemeke memarisa, muribl
pasmMmemoYyHoco UHCMpyMeHma u eco HaHadyeHue.




Onepauus «PasmeTka».

Ha3BaHue HHCTpyMeHTa Tunsi

Ha3znauenne

dT1anoH oTBeTa:

«MHCprMeHTbI AnA pasMeTKn».

[nsa n3rotoBneHnss 3agaHHOro n3genus (oetanu) cnecapb AOMKEH UMETb ero YepTeXx U 3aroToBky. [yTem
yaaneHus onpeneneHHoro crnosi metanna (oH HasblBaeTcsl NPUNyckoMm Ha o6paboTKy) M3 3aroTOBKM Nony4vatoT
Aetanb. YToObl 3HaTb, rAe U 40 Kakux pa3aMepoB BECTU 00paboTKy, CHavana 3aroToBKy pa3mevalor.

Pa3meTkomn Ha3blBaeTCA onepauns no HAHECEHUIO Ha NOBEPXHOCTb 3aroTOBKM NIMHWI, ONpeaensioLwmnx

dopMy 1 pasmMepsbl geTanu, ykasaHHble B YepTexe. PadmeTka NnpuMeHAeTcs B OCHOBHOM B €UHUYHOM U
MenKOCepUMHOM MPOU3BOACTBE, T.€. KOrAa U3aenus nsrotasnuaaroTcs B Hebonblumx konuyectsax. OHa
ABNAETCH TOYHON N OTBETCTBEHHOW onepauunen (TouHocTb 0,5 Mm).

PasnunyaloT NAIOCKOCTHYHO U MPOCTPAHCTBEHHYIO pa3MeTKy. Mpu NOCKOCTHON pasMeTke pasMeToUHbIe
MUHUM pacronaratTca B OAHON NNocKocTH. Koraa pasmeTouHble NMMHUM HAHOCSATCA He Ha OOHOW, a B
Pa3nNYHbIX NIIOCKOCTAX, UMEIOT AerNo C NPOCTPaHCTBEHHON Pa3MeTKON.

Ha3sBaHue MHCTpYMeHTa Tunbl
YepTunka 1. MNMpoBosno4Hble MpegHasHavato
pasMeTOYHbIX 1
2. TodeHble 330CTPEHHbIE C
3. [1BYCTOPOHHUE C 3arHyTbIM KOHLOM (OHW MO3BONSOT NHCTpYMEHTarb
NPOBOANTL PUCKM B TPYAHOAOCTYMHbLIX MecTax) Paboyas 1acTb
3aTaumBaeTca I
4.Tnockne NpsAMOYrofibHOro CeYeHUs C 3a0CTPEHHbIM
KOHLIOM.
5. UepTunku co BCTaBHbIMU Urnamu.
NuHenkn JInHenka yrnoeasi ¢ ABYXCTOPOHHUM CKOCOM; NIMHENKa JlnHenku cnyxa
NPsSIMOYrosibHas; NuHUR. [Insa pa3
. 06blYHbIE MEeTal
CUHYCHasi NTMHEWNKa;
YronbHukun 1. MNnockne cnecapHble YrofbHUKN. YTrOnbHWKN CrAyA

]

2.YTONMbHUKM C LUMPOKUM OCHOBAHUEM.

3. T- obpasHble MOXXHO BECTU BAOMNb 06paboTaHHbIX

I'IOBerHOCTeIZ aoetanun nnn BOoIb pasmeTquoﬂ NInNTHbI.

370 No3BonseT NPocTo 1 6e3 ownbok HaHOCUTb
BEPTUKambHbIE NINHUN.

nepneHankynap




Pa3meTouYHble LUpPKynu

1.PasmMeTouHble UMpKynu ¢ oyron (COCTOAT U3 ABYX HOXEK,
CO€IHEHHbIX OCbH0.

K ogHOM HOXKe NpuKpenneHa gyra ¢ npopesbio, Ha BTOPOK
NMeeTCs LNUIbKa C rankon — bapalukom. 3axumas oyry
rankon, UKCUPYHOT MONOXEHUE HOXEK LIMPKYNS.

2. Llnpkynu ¢ npy>xMHon No3BOMsIOT ObICTPO M TOYHO
YCTaHOBUTb HYXXHbI pa3mep.

PaameTo4Hble L
OKPY)XHOCTW, Oy
OENUTb OTPE3KY

KepHepbl 1. OBbIKHOBEHHbIV KEPHEP COCTOUT U3 paboyen, cpeaHen KepHepbl npear
W yoapHoM yacTen. pa3MeToYHbIX I
. HeBOoMbLUNX yr
2. MexaHn4ecKnn KepHep .
3. JnekTprnyecknii kepHep.
LleHTpouckaTtenum 1. YronbHUK-LeHTpoucKaTenb UMEET XXEeCTKO MpumeHstoTCA |

MPUKPENNEHHYIO NTUHEVKY.

2. LleHTpouckaTtenb — TpaHCNopTMp UMEeET, KOTOpbIN C
NMOMOLLbIO ABMXXKA MOXET rnepemMeLLaThbCs no fnMHenke,
CKpenmneHHON C YronbHMUKOM.

OTBEPCTUM.

Omeembi obyyarouwjuxcs 06obwaromes U rnpo2oeapusaromcess 8epHbIE MOYHbIE OMeeMmbl Ha MOCMasieHH
makum o6pa3om, rMpoucxooum ebipasHUBaHUE CMapmosbix 803MOXHOcmMel obyJyaroujuxcs

Mbi ¢ 8amu 8bISICHUIIU, YMO Xe maKkoe pasMemka niaocKux nogepxHocmedl u 0151 4e2o oHa Heobxoduma.
Pebsma, paamemky 8bIMOMHAOM MOYHO U aKKypamHo, nomomy — 4mo owubkKu, 0oryu,eHHbIe rpu pasme
npusedym K momy, 4mo u32omossieHHass 0emarb okaxemcsi bpakom unu ocmaHemcs 605bwWol rnpunyck
3asucumocmu om popMbl pasmedaeMblx 3a20mMo8oK U Oemariel, padmemka 0enumcsi Ha MIoOCKOCMHYIO
rnpocmpaHcmeeHHyr (06vemHyro). [nockocmHas pa3memka 8bIrnoIHAemcs 0b6bIYHO Ha MO8EPXHOCMSIX I
demansix, Ha Mo10co080OM U fucmosommemarne. [lpoyecc pasmemku 3aKmroyaemcs 8 HaHECEHUU Ha 3a2(
KOHMYPHbIX rapasnesibHbIX U neprneHOUKYapHbIX TUHUU (PUCOK), OKpyxHocmel, dye, yari08, 0ceabiX Jlut
2eomempuyeckux guayp.

2.4.

TexHuka 6e3onacHOCMU MpuU bINO/IHEHUU onepayuu pasMemxa.

e Cniedums 3a UCNPasHOCMbIO KPENIEeHUsI MO/IOMKa Ha py4Ke.

e YOansamb ribinib U OKanuHy € rnaum mosibKo Wemkod.

- OcmopoxxHO obpaw,ambCs ¢ OCMPbLIMU KOHUaMU 4epmuriok, YupKyned.

e YcmaHosky u cHImue 3a20mogokK (demanell) ¢ Naumbl 8bIMOIHAMB MOJSIbKO 8 pPyKasuyax.
e [leped ycmaHogKoU 3a20mo8oK (Oemariell) Ha naumy npPoeepums Ha ycmol4ueocms.

e Bo spems pabombl, k020a He rofb3yeuwbCss HepMmuUIIKoU Ha 0CMPO 3amOYeHHbIe KOHUbI 0bsisame.
Hadesamp rpedoxpaHumeribHbie nPobKu unu Konnaku. [ns okpawugaHusi MeOHbIl Kyropoc HaHC
Kucmoukol (oH ss0osum).

e Cnedumb, Ymobbi NPoxo0bl 8OKPya pasmemoyHoU niaumei bbiniu ececda c80600HbI.

ripomMacrieHHyro eemouib u 6ymaey cKknadbigamb MOJILKO 8 crieyuaribHble MemarsnuyeckKue SuuKu.




e HadexHo ycmaHaenueampe pasMemoyYHyHo naumy Ha cmore.

e He pabomamp Ha HeucrnpasHOM 3amOYHOM CMaHKe; Mpu OmMCymcmeuu KOXyxa, IKpaHquKa; Heuc
rnodpyyHuKe; 3a3ope Mex0y Kpy2oM U rnodpy4yHukom bonee 2—3 mm; bueHUU Kpyaa.

OO0HuUM U3 ycriosull ycrielWHo20 8bINOHEHUS MPaKMUYecKkoeo 3adaHusi s18/1iemcsi yMeHuUe payuoHaibHO
opeaaHu308bieamb c80€& paboyee mecmo u rnoddepxusams Ha HEM ropsidoK 8 MedYeHUU 8cell CMeHbI. (Ha:
rpasusibHO20 PacroioXKeHUs] UHCMPYMeHmMo8 Ha pabo4yem mecme).

2.5.

Mokas npakTUu4eCKoro BbinosiHeHUA onepauuu npun BbiNOJIHEHUU Pa3MeTKN MeTarsia MacTef

Haeatime onpedenum nocnedosamesnibHOCMb onepayull NpuU ebINO/IHeHUU pa3MemKu Memarnna.
. lNodeomoeka paboyezo mecma, 0bopydosaHusi u UHCMpyMeHma K pabome.

. [NloG2omoska nosepxHocmu Memarina K paamemke.

. HaHeceHue npsivMbix napannesibHbIX PUCOK.

. HaHeceHue e3aumHo rieprneHOUKYnsapHbIX PUCOK.

. HaHeceHue pucok nod 3adaHHbIM yarioM;

. lMocmpoeHue keadpama 8Hympu OKpyXHoCmu;

. [NocmpoeHue wecmuyaonbHUKa 8HYMpPU OKPYXXHOCMU;

. Pasmemka uyeHmpos omeepcmutli Ha aHHOM paccmosiHuu om pebep 3a20moeKu;

© O N O O AN W N =

. OmbickaHue UeHMpPo8 OKPY>XHOcmel C MOMOWbI0 y20ribHUKa — YeHmpoucKkamens;
10. Pasmemka o wabrioHy,
11. KepHeHue pa3amemoyHbix PUCOK, Co21acHO OaHHbIM UHCMPYKUUOHHO-MEXHOI02Uu4YeCcKol Kapmal.

12. Cobnoderue NTh u oxpaHbl mpyda rpu 8bINMOSIHEHUU CriecapHbIX orepauud.




2.5.

leped pasamemkoli He06X00UMO 8bINMOIHUMb criedyuiee:

e OYUCMUMb 3a20MOBKY OM MbIfU, 2PS3U, OKalUuHblI Memaru4yeckol wemkol

* muwamesibHO OCMompems 3a20moe8Ky U paccHyumaims 8ce pa3Mepbl 3a20mMo8KU

®  U3y4yumb 4epmex

e onpedenume nogepxHocme (6asbl) 3a20mMoeKU, 0m KOmopbix credyem omkiadbigams pasmepbl

pazmemku

e 10020mMo8uUMb rnogsepxHoOCMuU K oKpawiusaHuro.

Kpacka u3 mena — ucrionib3yemcsi 87151 OKpauwugaHusi YepHbIx HeobpabomaHHbIX 3a20MO8OK.

O6bIKHOBEHHbIL cyxoll Mes — 01151 OKpaulugaHusi HeobpabomaHHbIX 1o8epxHocmel MesiKux Heomeemc

3a20moeoK

Pacmeop mMedHo20 Kyrnopoca — oKpawusarom moJsibKO cmalibHble U Yy2YyHHbIe 3a20ImO8KU.

1. OxpamBaHnue NOBEPXHOCTH IO/ Pa3MeETKY.

1. Beibop kpacuTens B 3aBUCHMOCTH OT MaTepHaia
3arOTOBKHU.

1. Jlns okpammBaHus HeoOpaOOTaHHBIX TTOBEPXHOCTEH ITpE
MesoBoit pactop (600 rp. Mena + 50 Tp. CTOISAPHOTO Kilest

2. Yucro 006paboTaHHBIC TOBEPXHOCTH M3ICTHHA U3 YCPHBIX
OKpAIlIMBAIOT PACTBOPOM MEIHOTO Kymnopoca (2-3 JaifHbIe .
MEIHOTO KYIOpOca Ha CTaKaH BOJIbI) HJIH CIICIUATBHBIM JI2
pa3MEeTKH.

2. OxpariyBaHue IOBEPXHOCTH PACTBOPOM.

1. B34Th 3aroTOBKY B JIEBYIO PYKY U JIepXKAaTh HAKJIOHHO.

2. KucTs B34Th B IPaBYIO PyKY M NEPEKPECTHBIMU BEPTHKA
TOPU3OHTAJIBHBIMY JBM)KEHUSIMY HAaHECTH €10 Ha TOBEPXHO
TOHKUI paBHOMEPHBIM KpacsImuii ¢ioil (CM. puc.); KpacHTe
HaOMpaTh TOTHKO KOHIIOM KHCTH B HEOOJIBIIIOM KOINYECTB
n30exxaHue 00pa3oBaHUsI TOTCKOB.

3. IIpocymMTh OKpaIIeHHYIO IOBEPXHOCTb.

3. HaneceHue pucok.

15-20° " 8-10"

15-20°

w0

Puc. Ne 1.

#* |

Puc. Ne 2.

1. BeIOpaTh 4epTHIIKY B 3aBUCHMOCTH OT METaljia pa3Meya
(cMm. puc. Ne 1):

e  CranbHbIe — IPH Pa3METKe IPyOBIX U MPeaBapUTE]
00paboTaHHBIX JIeTalIeH.

e JlaTyHHBIC — IIPH pa3MeTKe OTIUTH(OBAHHBIX OB
TOTOBBIX JETAJICH.

2. HanecTu pucku 4epTHIIKOM, pacrioaras €€ ¢ HAKJIOHOM
HaTpaBJICHUIO TiepeMeInIeHus (CM. puc. Ne 2) U ¢ HaKJIOHOM
TuHeWKH (cM. puc. Ne 3); yros HakJIOHa YePTUIIKU HE JOJIK
B IIPOLIECCE HAHECEHUS] PUCOK; 3a0CTPEHHBIN KOHEL] UepTUJ
JOJDKEH OBITh IPIDKAT K JIMHEHKe, a THHEeiKa — IVIOTHO M}
JETalu.

3. Pucky npoBOAMTE TONBKO OJIUH pas3.

Bao#cno:pawwemxy HYHCHO HAYUHANb ¢ HAHEeCEeHUA OCHOBH.




2.5.

Auweika
e

Puc. Ne 3.

PUCOK, OCQﬁ, a 3amem 6cex cOpu30HmMalbHblX, 6EPMUKATIbH
HAKJIIOHHbIX PUCOK.

2.Tp

ajuueckne NoCTpoeHus.

Puc. No 1.

Puc. Ne 2.

1. IloaroToBUTH TOBEPXHOCTDb 3arOTOBKHU K Pa3METKE.

2. B3saTh 00paboTaHHBIi TOpel Wik pedpo 3ar0TOBKY 32 Ha
— 6a3y (cM. pucyHok Ne 1).

3. HanoxuTh NMUHEHWKY Ha pa3MedaeMyro MIOBEPXHOCTh, COE
JISJICHUE OTCUNUTHIBAEMOTO pa3Mepa ¢ 0a30i (HIKHsISI U 00}
JICTaJIN).

4. Tlo HyneBoMYy JIEICHUIO JIMHEUKH YePTHIKON HAHECTH M
Ne 2).

5. Hanectu Takyro ke METKY M C Ipyroi CTOPOHBI JETAIIH.

6. Uepes HaHECEHHbIE METKH 110 HAJIOXKEHHOH Ha JeTab Jik
MIPOBECTH YEPTUIIKON JINHUIO.

2. HaneceHnue npsmMsIx
napaJuleNIbHBIX PUCOK.

Puc. No 1.

1. Hajlo>XuTh YyroJIbHUK Ha pa3MEYaeMylo IOBEPXHOCTh Tal
ero Obla puxara K 00padaTeiBaéMOil CTOPOHE 3aTOTOBKH
[punepsxuBas yroJpHUK JIEBOU pyKoit (cM. puc. Ne 1), mpo
MIPYDKUMAs TIPU 3TOM YEepTHIIKY K peOpy yrombHuKa. Ileper
YTOJIBHUK BIOJIb 00paO0TaHHOM CTOPOHBI 3arOTOBKH, IIPOB
napaJuleNIbHbIe PUCKH.

3. HaneceHue npssMoii JIMHUU MapajuieNIbHO
3a/laHHOM IpsiMON AB Ha ompeieNIeHHOM

1. VI3 npou3BoJIBbHBIX TOUeK au baa mpsmoi ABc moMoripk
Pa3METOYHOTO IIUPKYJIS IPOBECTH AYTH pamuycom L.




2.5.

paccrosiauu L

2. [Ipsimast MN, kacartenbHas K 3TUM Jayram, OyJeT napasul
3aiaHHoM TpsiMoid AB 1 0TCTOATE OT Hee Ha 3a1aHHOM
paccrosiHuM L (cM. pUCYHOK).

4. Hanecenne B3aMMHO TIEPIICHAUKYIISIPHBIX PUCOK C
MIOMOIIBIO PA3METOYHOTO LIUPKYJIS.

4

o

™

1. [ToAroTOBUTH MOBEPXHOCTH 3aTOTOBKU K pa3METKe.

2. [IpoBecTH Ha MOATOTOBICHHOW MOBEPXHOCTHU MPOU3BOJIE
pucky AB (cwM. puc.).

3. HpHMepHO Ha CepCANHE PUCKU OTMETUTDb U HAKCPHUTHT

4. ITo 06e cTOPOHBI OT TOYKH 1 IIUPKYIIEM, YCTAHOBJICHHBIN
pasmep, cenaTh Ha PUCKE 3aCeUKd 2 U 3, @ B HUX — KEPHOE
yri1yOneHus..

5. YcTaHOBUTH UPKYIH HAa pa3Mep, IPEBBIIIAIONINNA Pa3ME
toukamu 1 u 2 (1 u 3) Ha 6-8 MM.

6. YCTaHOBHUTH HETIOABIDKHYIO HOXKKY HUPKYJIS B TOUKY 2 I
HO>KKOH IIPOBECTH AYTY, IEPECEKAIOIIYIO PUCKY.

7. To xe caMoe mpoJieNiaTh, yCTAHOBUB HETIOJBIKHYIO HOA
TOUKy 3.

8. IIpoBecTr yepe3 TOUKH repecedcHus AyT 4 u 5 1 TouKy
KOTOpast OyJeT MepreHAnKYISIPHA ePBOHAYATBHON.

5. HaneceHue B3aMMHO NEPIEHIUKYJIIPHBIX PUCOK C
MOMOIIIBIO YTOJTBHUKA.

1. IToAroTOBUTH MOBEPXHOCTH 3aTOTOBKU K pa3METKeE.

2. 3aroTOBKY MOJIOXKUTH B YTOJI Pa3METOYHOM IIUTHI, BHIBE
MOJIOKEHNE OTHOCHTEIBHO OOKOBBIX TOBEPXHOCTEH au 11
MIPIKATH TPY30M HITH 3aKPENUTh CTPYOIIMHON (CM. PHCYHO
HE C/IBUTaJlach B IPOLIECCE PA3METKH.

3. IIpuioXKuTh YTOJNBHHUK K OOKOBOH MMOBEPXHOCTH & pa3Me
(nonoxenne yroiapHuKa [ — I) ¥ mpoBecTH MEPBYIO PHUCKY.

4. ITpuoXKUTh YTOJIBHUK MOJKOM K OOKOBOM MOBEPXHOCTH
Il — II) u mpoBecTH BTOPYIO PHCKY, KOTOpas OyIeT MepreH)
TEPBOM.

6. Hanecenue PUCOK MO 3aJaHHBIM YTJIOM.

oo yznom 90°:

° HOIIFOTOBI/ITI) TMOBEPXHOCTH 3arOTOBKHU K Pa3METKCE

e  C moMOmIbIO TMHEHKN HAHECTH Ha HEE MPOH3BOJIb]
pucky AB (cM. puc. Ne 1).

e 3 mpousBonbHON ToukH OTpOBECTH OKPYKHOCTB
OyAylIyIO BEPIIUHY YIila — TOUKY A; 9Ta OKPYKHC
npsimyio ABB Touke E.




2.5.

Puc. Ne 1.

45 K
45

Puc. Ne 2.

Puc. Ne 3.

e Uepes Touku O u E mpoBecTr mpsiMyto JI0 epecer
OKpYXHOCTBIO B Touke D; orpesxu ADu AB o6pa:
yrolL.

oo y2nom 45°:
[ToArOoTOBUTH TOBEPXHOCTH 3aTOTOBKH K pa3MeTKe.

Pa3meTruTs Ha Hel INIOCKUM YTOJIBHUKOM MpsiMoit yros AC

2).

)4 ! BCPLINHBI ITPOU3BOJIBHBIM PAINYCOM OIIUCATh AYTY, II€]
CTOPOHEI yIjia B TOYKax Mu N.

W3 Togek Mu N pamuycom, OOIBIINM HOIOBHHEI AYTH, CHE:
TOUKY MepeceyeHnst ITUX 3aceuek K COeqUHUTD IPsSMOA C 1
yria O; KaXIblii 13 MOMYyIeHHBIX ABYX YIJIOB OyIeT paBeH

C nomowplo mpancnopmupa:

IloaroroBuThH TOBEPXHOCTH 3arOTOBKU K PA3METKE.

IIpoBecTH MPSIMYIO PUCKY U OTMETUTH Ha HEH IIPOU3BOJIBH
HakepHUB ee (cM. puc. Ne 3).

[Ipm10XUTh K pECKE OCHOBAaHKE TPAHCHIOPTHPA 3.

VY nepxuBast 1€BOM pyKOil OCHOBaHUE TPAHCIIOPTHPA, ITPAB(
ITOBOPAYMBATh MMUPOKUI KOHEI] IMHEHKH 1 10 TeX Mmop, IO
JTMHEHKHN, UMEIOIIHNN (OPMY CTPEIIKH, HE COBITAZICT C ACTICE
TrpaagyCoB, HAHCCCHHBIX Ha AYTC TpaHCIIOpTHUpA.

3aKkpenuTh TMHEHKY BHHTOM 2 M YSPTHIKOH HAHECTH PHCK

3. Pa3meTrka niiockux ¢puryp.

1.IToctpoenue kBagpaTa BHyTPH OKPY>KHOCTH.

c
T

1. IToaAroTOBUTH NOBEPXHOCTH 3aIOTOBKH K Pa3METKH.

2. HaMeTHTh M HaKepHUTH LEHTP OKpYkHOCTH O; MpoBeCT!
Pa3sMETOUHBIM LUPKYIEM OKPYXKHOCTb.

3. IlpoBectn auameTp okpyxHOCTH AB 1 n3 Touek Au B 1
paznycoM CIenaTh Mo JABE 3aCCUKH, MEPECEKAIOIINECS B TO
[psimast CDriepecekaet okpy>KHOCTH B Toukax Mu Nu nmer
muametp ABHa niBe paBHBI wacTy; Touku A, M, B, Huems
Ha YETHIPE PABHBIC YACTH.

4. CoelMHUB PUCKAaMHU 3TH TOYKH, MOJTYYUM KBaJpar.

2.ITocTpoeHue meCcTHyroJIbHUKA BHYTPU
OKPY>KHOCTH.

1. IloaroToBuTH TMOBEPXHOCTD 3aIrOTOBKU K PA3MCTKE.

2. HametnTth ¥ HakepHUTh HEHTP O OKPYKHOCTH H IIPOBEC
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MTOMOIIBIO PA3METOYHOTO LIUPKYJIISI OKPY>KHOCTD.
3. [Iposectu quametp AB.

4. 13 Touex A u BripouepTUTh Ayru paguycoM JaHHOM OKf
KOTOpBIE IEPECEKYT €€ B

toukax K, M, DuC. ToukuA, M, D, B, CuKnensaT okpyxH¢
PaBHBIX YaCTEM.

5. CoelMHUB PUCKAaMU 3TU TOUKH, NOJIYYHUM IIECTUYTOJIbHI

3. Pa3meTka LIEHTPOB OTBEPCTUIl HA JAHHOM
pacCTOSIHUM OT pebep 3arOTOBKH.

1. IToATOTOBUTH MOBEPXHOCTH 3aTOTOBKHU K Pa3METKe.
2. [IpunATh 3a 623y O0KOBBIC 00PaOOTaHHBIE CTOHBI 3ar0TC

3. lupkyneM no MaciutaOHO nuHelke cHATH pazmep 20 M

4. He cObuBast IUpKyJIs, IPOYEPTUTH OT pedep 3ar0TOBKH II
HePEeCceKaArONINecs PUCKH.

5. B Toukax nepecedeHus: pUcOK BBHITIOJTHUTH KEPHOBBIE YT
IIEHTPOB OTBEPCTHI.

4.0TBICKaHHE LIEHTPOB OKPYXKHOCTEH C IOMOIIBIO
YTOJBbHUKA — IIEHTPOUCKATEI.

1. IloaroToBuTH TOBEPXHOCTDb 3arOTOBKHU K Pa3METKE.

2. Hanoxwute Ha Topen 3arotoBku 1 (cm. puc. Ne 1.) yrobl
[EHTPOUCKATENB2TaK, YTOOBI €T0 CTOPOHBI KACAIHCH IIHITH
MTOBEPXHOCTH JCTAITH.

3. JleBoit pykoil mpuXaTh MIIOTHO YTOJIBHUK 2 U IMHEHKY <
MOBEPXHOCTH IWJIMH/PA B €TO TOPIIOBOI YacTH.

4. IpaBoii pykoii mpoBecTH YePTUIKON 4 THaMeTpaIbHYIO
a(cm. puc. Ne 2).

5. IloBepHYTh YrOJIbHUK — HEHTPOUCKATEb HA YTOJ, IPUM
90° 1 IPOBECTH BTOPYIO TUAMETPaIbHYIO prcKy b — b(em. |

6. [IpoBepUTh TOYHOCTh Pa3METKH OKPYKHOCTH Pa3METOUF
(cM. puc. Ne 3); mpu IpaBIIIBHOM pa3MeTKe MOJBIKHAS HO
COBIIAJaTh O BCEH JITTMHE OKPY)KHOCTHU C TIOBEPXHOCTBIO II
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5. Pazmerka no ma6iony.

1. IloaroToBuTH TOBEPXHOCTH 3arOTOBKHU K Pa3METKE.

2. YCTaHOBUTH 3aroTOBKY 2 Ha pa3MeTOYHYIO IUUTY 1 Tak,
IUIOTHO IpUJjieraja K Hel (CM. pUCYHOK).

3. Haytoxxuts mabyon 3 Ha pa3MedaeMyro 3aTOTOBKY Tak, ©
IUIOTHO MpUJIeral K Heil.

4. [TanpiaMu JICBOW PyKH MPHUKUMATH ITa0JIOH K 3aTOTOBKE
MIPaBOH PYKHU MPOUYEPUNBATH YEPTHIKOM 4 BAOJIb KOHTYpA 1
PHUCKH, CTPOTO COXpaHssl HEM3MEHHBIN YroJl HaKJIOHA U Hay
YePTHIIKY.

6. KepHeHune pasMeTOYHBIX PHCOK.
Puc. Ne 1.
Puc. Ne 2. Puc. Ne 3.

1. Beibpatb kepHep (cM. puc. Ne 1) 1 poBepUTh COOTBETC!
pa3MepoB U yria 3aTOYKH pa3MedacMoil 3aroTOBKe.

2. B3aTh KepHEp TpeMs MaiabllaMH JIEBOK PYKU U TIOCTABHT!
KOHIIOM TOYHO Ha Pa3METOYHYIO PUCKY TaK, YTOOBI OCTpHUE
HAXOIMIIOCH CTPOTO HA cepelrHe pUCKH (cM. puc. Ne 2); He
KEpHEpP B CTOPOHY OT ce0sl, MPMKaTh €ro K HAMEUCHHOU TO

3. IlocTaBUTH KEpHEP BEPTUKAIBHO (CM. puc. Ne 3).

4. Hanectu nerkuii yaap MOJIOTKOM.
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2.6. | Mpo6Hoe BbINONHEHUE N3yYaeMbiX TPYAOBbIX AeNCTBMIA OGyYaloWMMuncs.
1. lNodeomoeka paboyezo mecma, 0bopydosaHusi u UHCMpyMeHma K pabome.
2. [Nlodzomoeka nosepxHocmu mMmemarisia K pasmemnke.
3. HaHeceHue npsiMbix napanniesibHbIX PUCOK.
4. HaHeceHue 83auMHO nepreHOUKYISAPHbIX PUCOK.
5. HaHeceHue pucok nod 3adaHHbIM y2IioM;
6. NocmpoeHue kgaBpama 8HymMpPU OKPYKHOCMU;
7. MNocmpoeHue wecmuyaorbHUKa 8HymMpU OKPYKHOCMU;
8. Pazamemka ueHmpos omeepcmuli Ha aHHOM paccmosiHuUU om pebep 3a20mosKu;
9. OmbicKkaHue UeHmpo8 OKpy»KHoCcmeUl C MoMOWbIO y20sibHUKa — UeHmpoucKkamesis;
10. Pasmemka rio wabiioHy,
11. KepHeHue pa3mMemoyYHbIX PUCOK, CO2r1acHO OaHHbIM UHCMPYKUUOHHO-MEXHOI02U4eCKoU Kapmbl.
12. Cobnroderue NTH u oxpaHbl mpyda fpu 8bINOIHEHUU CriecapHbIX ornepayud.
2.7. Pa36op BO3MOXHbIX TUNMUYHbIX OWINOOK, AecheKTOB, BUAOB Opaka,

Mep UX NpeaynpexaeHus u ycTpaHeHus.




JedexTnl

IIpu4nHbI

Paszosoennas pucka.

Jlunetixa cnabo npudicumManaco Kk 0emau.

Pucka nposoounacsy 06axcovbt no 00HOMY U MOMY
JKce mecmy.

Pasmemka npogoounace mynoti yuepmuaxou.

Jluneiixy nno
Pucky nposo

Bamouums u

Kepnosoe yenybnenue ne na pucke.

Ilpu ycmamnoske kepnepa e2o ocmpue He nonaio Ha
DUCKY.

Kepnep cmecmuncs ¢ pucku neped yoapom
MonomKa.

Kepnenue nposoounocs mynwim keprepom.

Touno ycmar
IIpouro yoer

Ilpu neobxoc

Pasmeuennvie pucku nenapanienbhvl uiu Kepnosvie yenybnenus na ucxooHwix cmeujeHoi. Touno ycmat
HenepneHOUKYIApHsl Opye Opyey. .
Hemouno ycmanognena iuneika no puckam.
Yenwi mescoy puckamune Kepnosvle yenybnenus na ucxoOHwlx puckax Kepnosuvie ye
COOmMEemcmayIom 3a0aHHbIM. CMeyeHbl. Touno ycmat
yenyonenusam

Pasmeuennviii konmyp ne coomeemcmaeyem
wabnony.

Llabnon 6 npoyecce pazmemxu HeNnjiOMHO
NPUICUMAICSL K 320MOBKe.

IIpu 603m01
3a20MOBKU.

2.8.

3akpenneHue npongeHHoro matepmana. lNpoBepka ycBoeHUsA o0yyaloWwWmMmMncAa matepmana Bl

UHCTPYKTUPOBAaHUA.

BbinnoHeHue mecmos

1BapuaHT.

1.MOXHO N HAHOCUTb PUCKY Ha MOBEPXHOCTb 3arOTOBKWN HECKOSbKO pa3?

2.4T10 MOXeT cnyutb 6a3on npu pasMmeTKe 3aroToBKn?

3.Paboyas yacTb 4epTUnKkM JOMKHa BbITb OCTPON UMK TYNON?

4.Mepeuncnurte BUAbI pasmeTKn MNAI0CKOCTHON.

5.Ckonbko Heob6xoanmo BbibpaTh 6a3 Ans pasMeTKn NNOCKOCTHON?

6.Kakon cnecapHbIi UHCTPYMEHT NPUMEHSIETCA ANs1 HAKEPHEHUS LIEHTpa OTBEPCTUA?

7.Kakne mMapku ctanm npMMeHsItOTCS A1 U3roTOBMNEHUSI KepHepa?

2 BapuaHT.

1.Ckonbko pa3 HaHOCUTCA pUCKa Ha NOBEPXHOCTb 3aroTtoBKu?

2.Yem 3aBepluaeTcsa NoarotoBka K pasmeTke?

3.Mop kaknm yrrnom 3ataumBaeTcs paboyas vyacTb YepTUnKn?




4 Kakyto pa3MeTKy NPUMEHSIOT B PEMOHTHOM Aene?

5.MOXXHO N1 N3MEPATL LUPKYIIEM pa3Mepbl Ha YepTexe?

6.Kakon cnecapHbIi MUHCTPYMEHT NPUMEHSAEeTCA A5 3aKpenneHnss pasMeTOYHbIX JIMHUA?
7.Kakue Mmapku ctany NnpUMEHSITCA ANsl MU3roTOBNEHNSA YepTUIOK?

dT1anoH oTBeTOB.

1 BapuaHT 2 BapuaHT
1. Her. 1. Onumx.
2. JIuHUS MK IOBEPXHOCTB. 2. Beibopom 6a3.
3. OcTpoti. 3. 20*,
4. ITo mabmnony, 06pasiLy, YepTexy. 4. Io obpa3sy.
5. JIBe. 5. Her.
6. Kepuep. 6. Kepnep.
7.Y12. 7.Y7, V8.

2.8.

1. Kak BbIGpaTb KpacuTenu B 3aBUCMMOCTU OT MaTepuarna 3aroToBku?

[nsa okpawmnBaHusa HeobpaboTaHHbIX MOBEPXHOCTEN (OTNIMBOK, MOKOBOK, MPOKaTa) NPUMEHSIIOT MESOBLIN [
(MonoTkbIn Men, pasBefeHHbIn Bogon). [ns npeaoxpaHeHnst OKpaLumMBatoLLIEro Criosi OT CTUPaHNS 1 BbICTP
BbICbIXaHUA B COCTaB kpacuTens BBoadaTt knen (600r mena + 50r ctonsgpHoro knes + 45 Bogbl).

2. HaHeceHue pucok.

BbiGpaTb YepTurky B 3aBUCMMOCTU OT MeTanna pasfnMyaeMoi AeTanu cTanbHble - Npu pasmeTke rpyobix
npeaBapuTenbHO 06paboTaHHbIX AeTarnen; naTyHHbIe - NPy pa3MeTKe OTLWIMGOBAHHbIX MOBEPXHOCTEN IO
Aetanen. HaHecT pUcku YepTUIKOR, pacrosaras ee ¢ HakMoHOM MO HanpaBleHNo NepeMeLLEHUs U C Ha
CTOPOHY OT JIMHEWKM HE JOIHKEH U3MEHSITLCS B MPOLECCe HAHECEHWS! PUCOK.

3. Mopsapok pa3meTkn 3aroTOBOK OT LIEHTPOBOM JIMHUW.

a) MoaroToBMTb NOBEPXHOCTL 3aroTOBKM K pa3MmeTKe.

6)Ha nonoBuHe LWNPWHBI 3aroTOBKK, T.€. Ha PacCTosAHUN 18 MM OT KPOMKM MPOBECTU OCEBYHO NPOAOMBHYIO
B) OTCTyNuB OT KOHL|@ 3aroTOBKM Ha 74 MM, NPOYEPTUTb NEPNEHONKYNSAPHO pUCKE.

r) Mo o6e CTOPOHbI PUCKM Ha paccTosHMM 15 MM OT Hee.

A.) B Touke nepeceveHnss HaHeCTU KOpPHEBOE YriybneHne n u3 Hero pagnycom R, paBHbIM 3 MM, NPOBECTI
NONYOKPYXXHOCTb.

4. NMopsaaok pa3MmeTkn No LWabrnoHy.
a)lloaroToBMTL NOBEPXHOCTL 3aroTOBKU K pa3MeTKe.

6) YCTaHOBUTbL 3aroTOBKY HAa pa3MEeTOuYHYI0 NNUTY, YTOObl OHa NIIOTHO Npunerana K
Hewn.

B) HanoxumTtb WwabnoH Ha pasmeyvyaeMyto 3aroToBKy Tak, YTOObl OH MNOTHO Npuneran K
Hewn.

r) Manbuamn NeBor pyku NpmKMMaTh WaboH K 3aroToBKe, a nanbLamMmu NpaBon pykn
npoYepyYMBaTh YEPTUIKOW BAOMb KOHTYpa LWabnoHa puUcku, CTPOro CoxpaHss
HEN3MEHHbIMW Yrof HaKoHa U HAXUM Ha YepTUIKY.
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5. KepHeHMe pa3MeTOUYHbIX PUCOK NPOCTLIM KEPHEpPOM.

a) B3aTb kepHep TpeMs nanbLamMu NeBOV PYKU U MOCTaBUTb OCTPbIM KOHLIOM TOYHO Ha pasMeTOYHYH PUCK
OCTpee KepHepa Haxoaunock CTPOro Ha cepeauHe PUCKU; HaKMoHUB KEPHEP B CTOPOHY OT cebs npukaTh ¢
Hame4yeHHoM Touke, 6)[ocTaBuTb KEpHEP BEPTUKANbHO, B)HaHECTM nerknii yaap MOMOTKOM.

6. MpaBunbHas 3aTo4ka YepTUIIKM.
a) MNoaroToBUTL CTAHOK ANSA 3aTOYKU MHCTPYMEHTA.
6) B3aTb 4epTuUIIKy NIEBOI PYKOW 3a CepeauHy, a NpaBoy — 3a NPOTUBOMOSIOXKHbIN 3aTa4yMBaEMOMY KOHLY

B) Pacnonoxmtb 4epTUnky Ha nepmdepmm 3aTo4HOro Kpyra nog Heo6xoanMbIM yrinom
HaKMoHa U BblAepXnBas 3TOT Yros NOCTOSIHHLIM, C NErkuM HaXXMMOM paBHOMEPHO
BpallaTb YepTUIIKY NpaBon PyKon; 3aTaymBaTb YepTUIKY criegyeT nog yrrom 15-20°.

7 3aTouKa HOXEK LIMPKYIs.
a) CBeCTU HOXKM LUMPKyNS Tak, YToObl OHM HAXOAMIUCH B MITIOTHOM COMPUKOCHOBEHMWM.
0)B3aTb LUMPKYNb NEBOWN PYKON 3a CEPEeaMHY, a NPaBoW PYKOW - 3a LWapHUPHOE COeQUHEHME 2-X HOXEK.

B) PacnonoxuTb HOXKM LMPKYNs Nog HEOGXOAMMBIM YITIOM K abpa3vBHOMY Kpyry.
A) 3aTounTb CHavana KoHeL, O4HON HOXKW; NOCcne 3TOro, U3MEHMB MNoNoXeHne
HOXeK, 3aTOYUTb APYroVi KOHEL, HOXKM.

F) [osecTn Ha ocenke OCTPbl€ KOHLUbI HOXEK UMPKYIA U CHATb 3ayCeHLbl Ha
BoKoBbIX rPaAHAX N BHYTPEHHUX MJTOCKOCTAX HOXXEK.

8. NpaBuna 6e3onacHocTn paboTbl Npu pasmeTKe.

a) OCTOpOXXHO 0bpaLLaTbCst C KOHLAMM YePTUOK, LMPKYEN.
6)HagexHo ycTtaHaBnuBaTb pa3aMeTOYHYHO NIUTY Ha CTone.
B) OcTOpOXHO OOpaLlaTbCcs C pacTBOPOM MEOHOro Kyrnopoca.

r) He pa6oTtaTtb Ha HeMcrnpaBHOM 3aTOMHOM CTaHKe; NMPU OTCYTCTBUM KOXKYXa,
3KpaH4YMKa; HeMCrNpaBHOM MOAPYYHMKE; 3a30pa MeXay KpyroMm 1 nogpyyHukom Gonee 2-3 Mm; GeHun Kpy

Bblgatb obyyarolmmcs 3agaHue Ha 3aHsTue:
e 0C8OUMb MPUEMbI pa3mMemKku Mmemarina.
Coo6LWmTb 0byYaoLWMMCs HOPMY BPEMEHWN HA BbLIMNOSTHEHWE NPAKTUYECKOTO 3a4aHus:
e 2uyaca 20 MuHym
MpOKOMMEHTMPOBATL KPUTEPUM OLLEHOK:
e OpezaHu3ayusi pabo4yezao mecma;
e YMeEHUE M0/1b308ambCsl CriecapHbIM UHCMPYMEHMOM;
e cobrrodeHue npasus mexHuku besonacHocmu;
e CcOob6OEeHUE MEXHOI02UYECKO20 Npouecca.

(cM. mexHoo2u4YecKyto kapmy)

lll. Tekywminn MHcTpyKTax(2 yaca 20 MUHYT)




3.1

UHcmpykmask npoeodumcs 8 08a amarna — UuHOusudyarsbHbIlU MeKyuul UHCMPYKMaX U KOIIeKmueHbIl L
KonnekmuseHbil mekywut

UHCMpyKmax rpogoodumcs ro Heobxodumocmu 8 mom criydae, Ko2da ydHaujuecs donyckaom o0Hy U my .
Lieneabie 06x00bI no paboyum mecmam oby4aroWUXCS:
e (nepenili 06x00)

lposepumpb opeaHu3ayuo u codepxxaHue pabodyux Mecm u ymeHue noddepxusames €20 8 G0/IKHOM r10ps
8HUMaHUe obpamume Ha pPacriofioxeHue UHCmpyMeHma, nipucriocobneHul u crnecapHo2o obopydosaHust
mecme);

e (8mopoli 06x00)

lposepumsb pabomy yqaujuxcst Ha paboyux mecmax (pasusibHOCMb 8bINONIHEHUS MPUEMO8 pa3MemKuU, )
r1051b308aMbCs CrieCapHbIM UHCMPYMEHMOM), 0bpamume 8HUMaHUe Ha 06y4aroWUuXcs, Hy»x0aroujuxcs 8
rnomouwju;

e (mpemudl 06x00)

lposepums ripasusibHOCMb cobrodeHuUs1 mexHoroaudeckol riocredosamesibHOCMU 8bINMOSTHEHUS 3a0aH
B8HUMaHUe Ha coomeemcmeue 8pPeMeHHbIX PEXUMOS,;

e (yemeépmsili 06x00)

[Mposepums npasuribHOCMb 8€0eHUS CaMOKOHMPOJIS U cobriroOeHuUe mexHu4eckux ycrosuti pabomsi (06
ocoboe sHUMaHue Ha cobrnirodeHue npasusnn mexHuku 6esonacHocmu);

e (mambil 06x00)

lMposecmu npuémky u OUeHKY 8bInosIHEHHbIX pabom. Haubonee ycrniesarowjum obyqarouumcs ebidams
dononHumersnbHoe 3adaHue.

IV. 3aknounTtenbHbIn MHCTPYKTaX(10 MUHYT)

4.1.

e [loGsecmu umoau 3aHAMUs rpPou38o00CmMeeHHO20 0byYeHUs.

o [Iposepumb Kauyecmeo yceoeHus1 obyyarouumucsi 0aHHO20 Mamepuarna.

e Bbicmasumb U npoKOMMeHmMuUpPOo8ame OUEHKU 0bydYarouumcs ro rnpoldeHHoU
mewme.

e Ykaszamb Ha donyuwieHHbIe owubKu rpu 8binosHeHUU pabomsl, pa3obpames
MPUYUHbI UX 803HUKHOBEHUS.

e [lokaszamb ny4uwue pabomsi u pabomsl, 8bIMNOSIHEHHbIE C bpakom.

Pe3ka Tpy0.



Ocobo crenyet ckasaTb O peske MeTannmyeckux Tpyb. lNMpu pesaHum ux
HOXOBKOW BCerga eCcTb onaceHusi (0cobeHHO ecnu crecapb HegoCcTaTovHO
OMbITEH), YTO NOMOTHO HOXOBKN «yNOET» B CTOPOHY U CpPe3 MosfyyYnTcsl He B BUAeE
OKPY)XHOCTW, a B BuMae oana. Bo nsbexaHue atoro, TpyObl npeanovTutensHee
pe3aTb He HOXOBKOW, a cneuuanbHbiM npucrnocobneHnem — Tpybopesom,
NMOMMMO TOro, 4YTO OH [JaeT pPOBHbIN cpe3, paboTta MM ewe U [OBOSbHO
npou3BoaUTENbHA.

Tpybopes Mpwxmum

Tpybopes npeactaesnseT cobon cneumanbHoe NpPUCNocobneHne, y KoToporo
PEXYLLUNM MHCTPYMEHTOM Cy>XaT CTanbHble ANCKOBbIE PEe3Libl-POSUKMN.

TexHuka pesku TakoBa: Tpyby 3axmMmaroT B TUCKWU, HA Hee Ha paccTosiHum 80-
100 mm oT rybok TWUCKOB HageBalT HENoABWXKHble AuckM Tpybopesa (Ha
pa3MeTO4YHYIO PUCKY), YCTaHaBNMBaOT Tpybope3 nepneHamKynsapHoO K ocu Tpyobl,
NMOBOPOTOM PYKOATKU-BUHTA 3aKkpennsoT Tpybopes Ha Tpybe, Bpe3aB TeM cambiM
NOOBWXHbBIA  PEXYLUMA PONMK B TOMWY MeTanna, nnaBHbIMXU KOPOTKUMM
OBWKEHUAMN PYKOSTKM Tpybopesa Mo 4acoBOMW CTpEesiKe-npoTMB YaCOBOW CTPESIKM
OenatoT MOMHbI 06opOT BOKPYr TpyObl, noBopaymBaloT BUMHT Ha 1/4 obopoTa,
BHOBb AenatoT MOSHbIA Kpyr Tpybope3om u Tak ganee [O MNOSIHOro oTpesaHus
Tpybbl. Ona obneryeHna paboTbl HEMOABWXKHbIE OUCKU XenaTerlbHO CMa3aTtb
MbIfIbHON 3MYJSIbCUEN NN MALLUMHHBIM MacsioM.

MpakTuyeckoe 3aHaTue N2

N'mbka Tpyb6

Llenb paboTbl: n3yunTb npouecc rmbku T1py6, cnocobbl rmbkn, TpeboBaHna Kk rmbke,
a TaK XXe MexaHM3aumio HanoaHeHns n rnmbkn Tpyb6. MU3yunTb MHCTPYMEHTbI ANs
rmbku Tpyb.

MHCTpYMeHTbI: niiockonapannenbHas niactuHa, CtTaHoK BonbHoBa.
BBeaoeHue

Tpy6bl n3rnbatoT No gyre pasnmMyHoOro pagmyca mnm Apyrou Kpueow nog
Pa3/IMYHbIMW YrNaMnN N B Pa3/IMYHbIX NMAOCKOCTSX. MTHyTble Tpybbl LWMPOKO
NPUMEHSIOT ANS U3roToBneHns 6€H3MHOBbBIX, MacNsiHbIX, BO3AYLWHbIX
TpybonpoBOAOB B aBTOMOOUNSAX, TpaKTopax, camosieTax, MeTaniopexyLmnx cTaHkax
M ApYrnx mMalunHax.

Cnocob6bl rmbkm



Tpy6bl FHYT PYYHbIM N MEXAHU3UPOBAHHbLIM CNOCo6baMu; B rOpsiYEM M XOJI04HOM
COCTOSIHMM; C HanoNHUTENs MK KU 6e3 HanonHutenen. Cnocob rmbkn 3aBmucuT OT
AnameTtpa Tpybbl, BennumnHbl yrna 3arnba n matepmana tpyb6b.

Mmbka Tpyb B ropsiueM COCTOSAHUUM NMpuMeHsieTcs npu anameTtpe 6onee 100 mm. Mpun
ropsiyer rmbke c HanonHuTenem Tpyby OTXUratoT, pa3MeyaloT, a 3aTeM OAMNH KOHeL,
3aKpblBalOT AEPEBSAHHON MNK MeTananyeckon npobkor. Ansa npeaynpexaeHus
CMATUSA, BbINYUYMBAHUSA U NOSIBIEHUS TPELLMH Npu rmbke Tpyby HaMOAHAT MENKUM
CYXWUM MeCcKOM, MPOCESHHbIM Yepe3 CUTO C SYEeMKaMM OKOM0 2 MM, TaK KaK Haau4vune
KPYMHbIX KaMeLKOB MOXET NMPUBECTM K NPoAaBAMBaAHUID CTEHKN TPybbl, @ CANLLKOM
MesIKUM Necok Ans rmbku Tpyb HenpuroaeH, Tak Kak npu BbICOKOM TemnepaType
crekaeTcsl U NpUropaeT K CTeHKaM Tpyo6bl.

MexaHu3auua HanoJIHeHus Tpy6

Ona mexaHun3aunm HanonHeHus (Habmekn) Tpyb NeCKOM NPUMEHSIOT MONTIOTKOBbIE
Unn BMBGpaLMOHHbIE YCTaHOBKW. ECNn yCTaHOBOK HeT, Tpyby HanoNHST Neckom
yepes BOPOHKY, @ YMJIOTHSOT 06CTyKMBaHMeM Tpybbl MOTOTKOM; yaapbl MONIOTKA
HaHOCAT CHU3Y BBEpPX NMpuM OAHOBPEMEHHOM ee MoBepTbiBaHUW 40 TeX Nop, Noka
npu ygape no tpybe He 6yaeT CnblWeH ryxoun 3ByK.

[Mocne 3anoNHEHMS NeCcKOM BTOPOM KoHel, Tpybbl 3abuBatoT AepeBsiHHOM Npobkon,
Yy KOTOPOM AO0/MKHbI 6bITb OTBEPCTUS MW KaHaBKW ANS BblXo4a rasos,
obpasyrowmxcsa npu Harpese (puc. 1, a).

AnameTpbl Npob0oK (3arnyLweKk) 3aBUCAT OT BEIMYMHbI BHYTPEHHEro gmameTpa
Tpyb6bl. Ansa Tpy6 Manbix AnaMeTpoB 3arnyLwKn genatoT U3 rnHbl, pe3nHbl Unm
TBEPAbIX NOPOA AepeBa B BUAE KOHYCHOM Npobkn annHon, pasHon 1,5-2
anameTtpam Tpybbl, ¢ KOHYCHOCTbo 1:10. Ang Tpy6 60onblunX AMaMeTpoB 3arnyLKu
NM3roTOBASAIOT U3 MeTanna.

XKenatenbHo, 4Tob6bl 3abnBaeMble B KOHLUbI TPY6 Npo6KM HECKONBLKO BbICTYMaan m3
HUX, 4TO obneryaeTt yaaneHue npobok.

Tpeb6oBaHua n popmMmynbl Ans rmbkm

Ansa kaxgon Tpy6bl B 3aBUCMMOCTM OT ee AnaMeTpa U matepuana AOJ1KeH 6bITb
YCTa@HOBNEH MUHUMaNbHO AOMNYCTUMbIN pagnyc nirnba. Pagnyc 3akpyrieHuns npm
rmbke Tpyb 6epeTca He MeHblUe Tpex AnaMeTpoB Tpybbl, a AIMHA HarpesaemMoun
4acTu 3aBUCUT OT yrna usrnba n gnametpa Tpybbl. Ecnu Tpyby narnbatoT noa yrnom
90°, To HarpeBalT y4acCTOK, paBHbIM WECTN gnaMeTpam Tpybbl; ecnu rHyT nog
yrnom 60°, TO HarpeBatoT y4acCTOK, paBHbIM YeTblpeM AnameTpaM Tpybbl; ecnu nog
yrnom 45° — tpem gnameTpam U T. 4.



Puc. 1. T'mbka Tpybbl B ropsyeM cOCTOSAHUN: @ — Mo wabnoHy, 6 — B Tpy6HOM
npuxmme



Puc. 2. T'mbka Tpybbl B XONOAHOM COCTOSAHUWU: @ — Ha WTbIpAX, 6 — B HEMNOABUXXHOW
oripaBke

Puc. 3. Tmbka Tpybbl B X0ONO04HOM COCTOSIHUM B NPUCNOCO6/1eHMN
AnvHa HarpeBaemoro yyacTtka Tpybbl onpegensercsa no dopmyne (B MM):

L = ad /15, roe L — AnnHa HarpeBaemoro yyactka, MM; a — yron marnéa tpyb6sl,
rpag; d — HapyXHbIn gnameTp Tpybbl, MM; 15 — NOCTOAHHbIN KO3 PUUMEHT

(90 : 6 =15; 60: 4 =15;45: 3 = 15).

YyacTtok usrnba Ha Tpybe pa3meyatoT MesloM. BbINosIHAETCSA 3Ta onepauuns no
3apaHee 3aroToB/IEHHbIM WabsoHaM. B npouecce rmbku Tpyby npoBepsatoT Mo MecTy
WA NO U3rOTOB/IEHHOMY U3 NMPOBOJIOKN LLIAGOHY.

Cnocob #1 — usrotoBneHne TpybHoU pe3bbbl Nnawkamm
[Mpouecc co3gaHna pesbbbl Ha Tpyde NaLlkon unm Krynnom npeagnonaraet
NCMOJTHEHUNA ClecapeM HEKOTOPLIX npeaBapuUTeESibHbIX ,EI,GVICTBVIVIZ



1. MNoBepxHOCTb TPYbbI B 06NacTn Hapeskn HeoBXoAMMO TLLATENbHO 3a4NCTUTD.
2. TopueByto YacTb TpyObl criegyeT obpaboTatb HaNUIIbHUKOM (CaenaTb BXOLHYHO
dacky).
3. HaHecTn Ha obpabaTbiBaemyo MOBEPXHOCTb CMa3Ky AN CHUXKEHUS
COMPOTUBIEHUS.
M0 BO3MOXHOCTU enaTenbHO 3akpenuTb TPyOy BePTUKAIbHO, K NpuMepy, B
cnecapHbIX TUCKax, OCTaBUMB CBOOOAHbLINM AOCTYMN K BEPXHEN YacTn — obnactu
pesa. CneagyeT NpaBuUibHO paccynTaTb CUIY Kpenexa, YTobbl He
aedopmmpoBaTh Tena Tpyobl.

3atem 6epyT 3apaHee NOAroTOBMEHHbLIA BOPOTOK C YepHoBOM nnatukom (Ne1)
HY>XHOro AnameTpa 1 nogxoasmMm xapakTepmcTmkamm pesbobi.

an/IMCp Hape€3aHus pC3B6BT Ha BOI[OHpOBOI[HOﬁ pr6C C IMIOMOMLIBIO PYYHOT'O BOPOTKA. BHyTpB pa6oqcr0 OUIMHAPA

BOPOTKaA BCTABJIACTCH IJIAIIKA U q)I/IKCVprCTCH ABYMA (‘ICTBTpBMﬂ) 60ﬂTaMH, PacCIlOJIOKCHHBIMU APYT IMIPOTHUB ApyTra

MHCTpYMEHT aepxkaT ropnsoHTarbHO — NePrneHauKysipHO NO OTHOLLEHUIO K
TopueBon obnactun Tpybbl. HagesaloT BHYTPEHHUM OTBEPCTUEM YEPHOBYHO
nnaLwKy Ha packy KpoOMKW. JIErKMM HaXXMMOM 1 nocnegoBaTenbHbIMU
KOPOTKMMK nNoBopoTamun Ha 25-30° genatoT HayanbHbIN Hagpes.

OT1y paboTy crneayeT BbINOMNHATL BHUMATESBbHO, HE TOPOMSCh, MOCTOSIHHO
KOHTPONMPYS NPSMON Yron Mexay ropM3oHTOM MNallky U BepTukarnbio TpyObi.



Takon MeToaMKon akkypaTHO Hape3atoTca nepsble ABe-TpyU HUTKKU. OBbIYHO
nocne Hapesa nepBbIX ABYX-TPEX HATEN MHCTPYMEHT NPOYHO 3aHMMaET
paboyee nonoxeHwe. [lanee npsiMoun yromn MOXXHO YXXe He KOHTPONMpoBaThb.

Ho TexHonoruio peskn KopoTknmm (6e3 0cobo CUNBHON TAMM) KPYroBbIMun
OBWKEHUSIMU crneflyeT COXpaHAaTb [0 KOHUa pesa. PekomeHayeTcs
nepuognyeckn JobaBnsaTb CMa3Ky B TOYKE HApe3KMW.

[Mocne nepBoro npoxoaa YyCTPONCTBO CKPYTUTb N 3aTEM MOBTOPUTL €LLE OANH-
OBa pasa yxe YnctoBou nnawkon (Ne2).

Cnocob #2 — TexHnKa Hape3Kun Krnynrnom
Knynn npegcrasnseTt coborn pasHOBUOHOCTb TOW e NnaLlkn A9 Hapesku
pe3bbbl, B TOM yncne Ha Tpybax. OTnuymtenbHast 0cObeHHOCTb Krynna —

BO3MOXHOCTb HACTPOWKUN Pe3L0B.
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Habop kmynmoB moj pa3Hblii pazMep TpyOHOU pe3b0bl. Kask/plii 13 9THX MPUCITOCOOICHUN OCHAIIAETCS BUHTAMU
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KPCIUICHU A 0JIOKOB C pe3namMu. OTUMHU BUHTAaMH MOKHO JAOIOJIHUTCIBHO U3MCHATL pasMep AUaMETpa p€31>6I>I B

HEOOJIBIINX npeaciax
CyLLIEeCTBYIOT KNyNMbl ANS1 PY4HOrO NPUMEHEHUS, a TaKKe aHanormyHble
npMcnocobnennst ¢ anekTPonpMBOaOM.

Bapuant #1 — pe3 pyunbiM kinynmnoMm. Hapeska Ha Tpybax Bpy4HYyto, Kak npasusio,
BbIMNOJTHAETCA KITyrnnom, KOTOprIZ YCTaHaBJINBAETCA B AepXaTeJlb-TPELOTKY.
Takoli gepxatens genaet paboTy no HapesaHuio TpyoHOI pe3bObl yaobHON 1
MEeHee CITOXXHOWN.


https://sovet-ingenera.com/wp-content/uploads/2017/07/nabor_kluppov_dlya_narezaniya_rezby_04.jpeg

KoHeuYHo e, B 3aBUCMMOCTN OT YCIIOBUI BbIMOSIHEHUS cnecapHbIX paboT,
MOXXHO NPUMEHATb PyYHble AepXaTenu gpyrmx Bngos. Hanpumep,
CTaHOAPTHbLIA BOPOTOK-PUKCATOP C ABYMS PYKOATKAMM.

an/IHLI,I/II'I co3aaHuA pe3b6bl KITynnoMm npakTn4yeckn aHarnorm4eH metoay
pa6OTbI C TpaaAMUMOHHbIMIU rJ1allKaMu:

1. OuncTnTb paboyyto NOBEPXHOCTb TPYObI, y6eanTbCS B OTCYTCTBUM AePEKTOB.
2. 3allKypuTb y4acTOK pe3a [0 Buaa C BblpaXXeHHbIM MeTanmyeckmm 6rieckom.

3. ObpaboTaTb BHELLHIOK paboyyo YacTb TOPLEBOW KPOMKU nog yrinom 45-60°

(cpbacka).

4. CmasaTtb noaroToBJiIEHHYH MNOBEPXHOCTb TEXHUYECKMM Ba3eJIMHOM.

5. SaerI'IVITb pr6y B MEeXaHNYEeCKUX TUCKaX UIMN yaoepXmnBaTb ra3oBblM KITHOHOM.

[Mocne aTux npouenyp PexyLmnm MHCTPYMEHT (KIynn) HacaXxmnsarT
BHYTPEHHUM OTBEPCTUEM Ha dpacky Tpybbl U NpU YyMEPEHHOM PaBHOMEPHOM
Ha)XMMe HauYnHaloT BpaLlaTb €ro KOPOTKMMM BO3BPATHO-NOCTyNaTeNbHbIMK

OBUWXEHUAMN.

Y 100HO OCHACTKOMN st pabOTHI ¢ KITYIIIOM CUATACTCS TAK HAa3bIBaEMasl «TPEHIOTKa» — PhIUar ¢ 00pPaTHBIM XOJIOCTHIM
x0710M. C IMOMOLIbIO TAKOTO PyYHOI0 HHCTPYMEHTA JIETKO Hape3aTh pe3b0y Ha TpyOe B pa3HbIX YCIOBUIX MOHTaXKa MU

peMoHTa

Ecnun B kauyecTBe gepxartensa ncnonbdyetcs mkcaTop-TpeLwoTka,
OCYLLIECTBNSAIETCS TONbKO NPSAMO-NocTynaTenbHasa Hapeska. Cnegyet oTMeTUTb
yao6CcTBO NpuMeHeHnst domkcaTopa-TPeLoTKN Npyu paboTe B CTECHEHHbIX
YCIOBUSX.
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Hanpumep, korga Tpebyetca obpaboTtatb Tpyby, NPOMOXEHHYIO B
HenocpeacTBEHHOW 65IM30CTN Y CTEHDI.

IIpakTUyeckoe 3anaTue Ne3

Tema: CoeguHeHMe cTanbHbIX TPYO Ha pe3bbe
Uenu:
obyyvarowas
Ha YpOBHE NOHUMaHUA:
nsnaraet TEXHOJIOMIO COeaNHEHMUS CTanbHbIX TPYD Ha pe3bbe;
Ha YpOBHe NPUMEHEHUS:
BbINOJIHSAET COeQUHEHME CTanbHbIX TPYO Ha pe3bbe;
Ha ypoBHe TBOp4YecTBa:

NepeHOCUT UMEIOLLMIACS OMbIT NO COEANHEHNIO CTarnbHbIX TPy Ha pe3bbe Ansa pa3peLleHns HETUNOBON
npo6nemMHon cutyaumu.

gocrumameribHasi — 3anoXuTb OCHOBbI ANt (OPMUPOBAHMSA OTBETCTBEHHOCTU NPW BbINOSIHEHUW COEANHEHMS
Tpyb Ha pe3bbe;

passusarujas — 3a10XXTb OCHOBbI A514 (bOpMVIpOBaHVIﬂ aHannTN4eCKoro MblLUITeHn4.

Tun y4ye6GHOro 3aHATUSA — 3aKpensieHne 3HaHWI U BbipaboTka YMEHUI NO NX MPUMEHEHUIO
Bua yuye6HOro 3aHATUSA — YpoK
MeToa o6yyeHUss — 06 bACHUTENBHO-UNMOCTPATUBHbIN

OcHaleHue ypoka — npeseHTaumst «CoeamHeHne ctanbHbIX TpyO», nnakatel Ne 7,8; makeT « CroHy;
HaTyparnbHble 06pasubl: «MydTay, «YronbHuky, «JIbHsAHasA Npsab», «ACOECTOBLIN WWHYPY, «JleHTa DY My;
y4ebHbIn chmnneM «CHopka pe3bboBbIX COeAUHEHMINY

CopepxaHue ypoka:
|. OpraHnsaumoHHas 4acTb:
a) y4eT SBKU yyallmxcs;

6) NnpoBepKa roTOBHOCTU yYaLLMXCS K YPOKY.

II. NMoBTOpEHMe N3yvyeHHOro matepuana:

1. Bwabl M3rotoBNsAeMbIX y3r0B U geTtanen

2 Ll,exm N otaeneHna 3arotoBUTENbHOIoO NpeanpuAaTmua
3. TexHonorns nsrotToBneHNs MOHTaXHbIX 3aroTOBOK
4

Cnocobbl MOHTaXXa TPyOONPOBOAOB CAaHUTAPHO-TEXHUYECKUX CUCTEM



lll. U3noxeHne HoBOro matepuana:

Buabl coeAnHUTENBHLIX YacTen
Buapbl TpyOHbIX Kntoyen

CoegunHeHune Tpyb Ha KOpoTKOM pe3bbe

A

CoeavHeHune TpyG C MOMOLLbIO CroHa

IV. 3akpenneHune n3y4yeHHoro matepuvana:

1.

N o o bk~ 0N

8.

Mepeuncnute BUAbI PUTUHIOB ANs coeauHeHUs Tpyb No npsiMon?
Mepeuncnute BUAbI GUTUHIOB ANS coeauHeHns Tpyb noa yrnom?
HasoBuTte BMAbI yNNOTHUTENBHBIX MaTepuanos?

HasoBuTe 0COBEHHOCTM HAMOTKMN NbHAHOW Npaan?

Havite onpeneneHue cbery?

Havite onpegeneHune n HasoBuTe 06nacTb NPUMEHEHNSI KOPOTKOW pe3bbbI?
Mepeuncnute BUabl TPYOHbIX KIOYEn?

HazoBuTe BMA yNNOTHUTENBHOrO MaTepuana npy Temnepartype TennoHocutens 80°C?

V. CogepxaHue 3agaHus Ha gom: Ctp. 32-37

V1. Pednekcua: Poxuupl

KoHcnekTt yqeGHoro 3aHATUA

Tema: CoegnHeHune cTanbHbIX TPYO Ha pe3bbe

CoeaunHUTENbHbIE YacTK MOTyT GbiTb YyryHHLIMU UMK CTanbHbIMU. ECnin OHW YyryHHbIE, TO Ha
KOHLaxX UMetoT yTonuleHust — 6ypTuku. st coeduHeHusi mpy6 o rnpsiMol NPUMEHSIOT MydTy,
hbyTOPKY, COEAMHUTENBHYIO raiiKky, KOHTprawky, npobKy, amepukaHky. [Jnsi coeduHeHus mpy6 nod
yeroM NPUMEHSIIOT YronbHUK, TPOWMHWK, KPecToBUHY. Bee 3Tv aeTtanu MoryT 6biTb NepexXoaHbIMU.

CoeavnHeHust Ha pe3bbe coeanHSAIOT C MOMOLLBbIO TPYOHbIX KIHOUYen pasfiMyHON KOHCTPYKLUUN:

o  PblyaHbIl COCTOUT U3 HENOABWXHOMO M NOABWMXHOMO pblyara, CoeauUHNTENbHON 060NMBbI,
ravku. BoeinyckatoT natn HomepoB: Ne 1 ans Tpy6 guameTtpom 15-25 mm, Ne 2 -15-38 mm, Ne 3
—15-50 mm, N2 4 — 20-75 mm, Ne 5 — 25-100mm;

o Pa3dsuxHoU COCTOUT U3 pblvara, NoABWKHOM ryOkun, 060MbI, raiku, NPYXMHbI AN OTKaTUs
BBEPX NOABWKHON ryOKu;

o HakuGHOU COCTOUT U3 pblvara, HakMgHOW ryoku, rofioBKM € rarikon. MNpuMeHSAI0T TONMbKO AN
CBUHYMBAHMS.

KopoTKyto pe3bby ncnonb3yloT Ans HepasbeMHbIX coeduHeHul. [JnnHa KopoTKkon pe3bbbl HECKOMBKO
MEHbLLE NOSOBMHbI ANWHLI My TbI. [N BbINONIHEHMS COeAUHEHMS pe3bby NpoMasbiBalOT CypPUKOM
unu 6enunamn. Ecnu temnepaTtypa TennoHocutens go 105° C, 1o Ha pe3bby HamaTbIBalOT SIbHSHYHO
rpsidb CO BTOPOM HUTKM OT TopLa Tpybbl MO xoay pe3bObl TOHKMM POBHBIM CITOEM BPacCTUIKy, be3
o6pbiBa. Ecnn TemnepaTtypa TennoHocutens Gonbwe 105°C, To Ha pe3bby

HamaTbIBalT acbecmossili WHyp OT cbera k Havany pe3bObl. COerom HasbIBalOT ABE NocnegHue
HUTKa pe3bbbl HenonHoro npoduns. MNMpn Temnepatype TennoHocutensa ao 150° C ncnonb3yoTt 1eHmy
@YM (cbmoponnacmossili yrinomHuUmesibHbIl Mamepuari),KOTOpYt0 HamaTbIBalOT Ha pe3bly B
HanpasneHun pe3bbbl MO YacoBoW cTpenke. HamoTaHHy0 Npsigb CBepxy No xoay pe3bbbl
NpoMa3sbiBaloT pa3BefeHHbIM CYPUKOM M HAaBEPTbIBAKOT COEAMHUTENBHYIO YacTb OO OTKasa.



1. C nomoLLblo CroHa BbINOMHAT pasbeMHble coeduHeHUs. Ha KOHLLax croHa Hapes3atoT KOPOTKYHO U1
ANnHHY0 pe3bby. CoeanHsoT ¢ Tpybamu mydTamm U YNNIOTHAKOT KOHTprakon. CroHbl COeaUHA0T
cnepyowmm obpasom. Ha AnvHHy0 pe3bby Hacyxo HaBepTbIBalOT KOHTPramky u mydty. 3atem
CBMHYMBAIOT MY(PTY C ANMHHON pe3bbbl U HABMHYMBAIOT €€, MPUMEHAS YNNOTHUTENbHbLIA MaTepuan,
Ha KOpOTKylo pe3bby TpyObl 40 koHUA. [lanee HamaTbIBaloT y Topua MydThl NO Xo4y pe3bbbl CBUTLIV B
XKIYTUK YNNOTHUTENBbHbBIM MaTtepuan 1 KOHTPranky nnoTHO NOArOHSAIOT K MydTe. BeicTynatowmi
YNNOTHUTENbHBIN MaTepuan cnegyeT yoanutb.
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IIpakTuyeckoe 3ansiTue Ne 4 Tema: Tema: CoeanHeHnne mjiacTMaccoBbIX TPYO

Henu:

ooyuarowan

HA YPOBHE MOHMMAHMS:

U3J1araeT TeXHOJIOTHI0 COeTUHEHHsI MJIACTMACCOBBIX TPYO;
HA YpOBHe MIPUMeHEHMsI:

BBINOJIHSIET COeIMHEHHE MJIACTMACCOBBIX TPY0;

HA YPOBHE TBOpYECTBA:

MEePEHOCUT UMEKOIIHNICS ONBIT M0 COeTUHEHNIO TIACTMACCOBBIX TPYO A5
pa3penieHusi HETUNOBO MPOOJEMHOM CUTYaIlUU.

eocnumamesbHasn — 3aJ10%KUTh OCHOBBI /151 (POPMHUPOBAHUS OTBETCTBEHHOCTH NPHU
BbINOJIHEHUN COCUHEHUS MJIACTMACCOBBIX TPYO;



pazeuesarwouiasn — 3aJ10KUTh OCHOBBI AJId (l)OpMHpOBaHI/lH AHAJIUTHYCCKOI'0
MbIIIJICHHUA.

Tun yueOHOro 3aHATHS — 3aKpeIJIeHHe 3HAHUH M BHIPA00TKA YMEeHMIl 110 UX
NPUMEHEHHUI0

Bua yueOHOro 3aHATHS — YPOK

Metox 00y4yeHHs1 — 00bSICHUTEIbHO-WITHCTPATHBHBIN

OcHamenue ypoka — npe3zenranusi «CoenmHernue Tpy0»; MakeT KOHTAKTHOM
CTBIKOBOM CBapkH; y4eOHbIH puibM «llalika moJuMnponujieHoBbIX TPyO».

Conepixkanue ypoka:
I. Opranu3anuoHHAas YaCTh:
a) yuyeT SIBKM YYaIlIuXcs;

0) mMpoBepKa rOTOBHOCTH yYalIUXCSH K YPOKY.

I1. [loBTOpEHUE U3YyYEHHOT0 MaTepHuaJa:
1. 3ageska pacTpy00OB pe3HHOBBIM KOJIbIIOM
2. 3anenka pacTpy0oB repMeTHKOM

3. KontpoJsb kayecTBa

II1. U3/102xeHHEe HOBOT'O MaTepuaJia:
1. CoennHeHue KOHTAKTHOM CTHIKOBOW CBAPKOii
2. CoequHeHne KOHTAKTHOM pacTpyOHOIi cBapKoii
3. CoennHenue Ha KJIEIO
4. PacTpyOHoOe coenHeHHe
IV. 3akpeniieHue U3y4eHHOI0 MaTepuaa:
1. Iepeuncanre cocoObl COeAMHEHUS MJIACTMACCOBBIX TPYO?

2. Oxapakrepu3yiiTe CTHIKOBYI0 CBapKY TPY0?



OxapakrepusyiiTe pacTpyOHYyI0 CBapKy TPYyO?
Ha3zoBuTe cocraB kies?

Ha3oBure pasmep nocago4Hoi JJIMHbI?

o o &~ W

Ha3zoBuTe yIJIOTHUTEJIbHBIA MATEPUAJI IIPU PACTPYOHOM COeIMHEHUH TPYO?

V. Conep:xanue 3aganus Ha qom: Ctp. 56-69

VI. Peduiexcusi: lopoxkubie 3HAKH

Koncnekr yqeﬁﬂoro 3aHATUA

IIpakTnyeckoe 3ausarue Ne4

Tema: CoenuHeHHe IIACTMACCOBBIX TPYO

1. Ilepexa cBapkoii TPyObl OCMATPUBAIOT, NOAOMPAIOT MO AMAMETPAM, OYHUIIAIOT
OT I'PSA3HM BOJO# ¢ IPUMEHEHHEM BOJIOCAHBIX LIETOK, IPOTHPAIOT,
00e3:xupuBaOT. CTBIKOBYIO CBAPKY OCYLIECTBJIAIOT C/IeAYIOIHUM 00pa3oM.
IHocsie moaroToBKM TPyObI YKJIAABIBAIOT U HEHTPUPYIOT, Aajiee BBOAAT
HarpeBaTe/bHbIN 3JIEMEHT, KOTOPHIi OIJIaBJIsieT TOpUbI TPYO. 3aTem
HArpeBaTe/bHbIN JIEMEHT YAAJIAIT U TPYObl COCAMHSIOT IO/ aBJICHHEM,
BbIIEP;KMBAs X 10 OXJIAKIEHHA CThIKAa. B KayecTBe HarpeBaTeJIbHOIO
3JIEMEHTa MCIOJIb3YIOT IMCK, KyJa BMOHTHPOBAH TEIUIOBOM 3JIEKTPUYECKHI
3JIEMEHT.

1. PacTpyOHYy10 CBapKy BBLINOJHSIOT B ocjaenoBaTeabHocTH. [locie moaroroBku
TPYO HarpeBaTeJbHbIH 3J1eMEeHT BBOASIT MEKAY MX KOHIAMHU, KOTOPbIE 3aTeM
COTMKAKOT TAKAM 00Pa30M, YTOOBI COMPUKACATUCH C HATPEBATEJIbHbBIM
3jieMeHTOM. [lociie oruiaBieHus coeMHsAEMbIX IOBEPXHOCTEH TPYObl pa3BOJAT,
YAQAJISIOT HATPeBaTeJbHbIH 3J1IEMEHT U ObICTPO BCTABJISIIOT IVIAAKNUH KOHeEI
TPYObI B pacTpy0, BblIep:KUBasi COeAUHsIEMbIE 1eTAJTH B HENOABUKHOM
COCTOSIHUM /10 OXJIa)KAeHusl. B kauyecTBe HATPEBATEJIbHOI0 3JIEMEHTA
HCIOJIB3YIOT CBAPOYHBINA aNNapaT TePMUYECKHH, UMEIOIIMA OCHOBAHUE, IOPH
U TWJIb3Y.

1. CoennHeHue HA KJIEK MCIOJIb3YIOT VISl PACTPYOHBIX TPYO, M MOMkKeT ObITH C
3a3opoM uJm 0e3 3a3opa. Ilpu ckiienBanum Tpyo 0e3 3a30pa, Korjaa pa3HocTb



AAAMETPOB CKJIEeHBAEMbIX 3JieMeHTOB MeHee (0,1 MM, TPUMEHSIOT KJeil
COCTaBA: MEePXJIOPBUHMIIOBAA cMoJ1a 14 yacTeid 1 MeTHIXJIOpPUIa 86 yacTei.
JJ1s1 cKJIeMBaHUs TPYO € 3a30pOM, KOI/Ia PA3HOCTh INAMETPOB CKJIEHBAEMbIX
3J1eMeHTOB MeHee (0,6 MM, HCTIOJIB3YIOT KJIel cocTaBa: TeTparuapogypos,
NOJIMBHHIWIXJIOPHIHAS CMO0JIa, OKCH/I KpeMHusi. CKilenBaHue TPyO NpPOU3BOIAT
B MOCJIeI0BATEILHOCTH:

o Pa3MeTuTh MOCAA0YHYIO JJINHY, KOTOPAasi J0JXKHA ObITH HA 6 MM 0oJIbIIIE
HAPYKHOTO Pajunyca TpyObl;

o IloaAroTOBUTH MOBEPXHOCTH TPYO, T.€. 3a4UCTUTH MIJIN(POBAIbHOM
IIKYPKOH U 00€3)KNPUThH;

o le/II‘OTOBl/ITL KJIel 1 NMPOBEPUTH €I'0 KOHCUCTCHIUIO,

o Kueit HaHecTH cHaYas1a HA pacTpyd MOTOM Ha IVIAJAKU KoHewl 1 uim 2
pasa;

o TpyObl coeTuHAIOT, BIBUTasl IJIaJIKWI KOHell TPYObI B pacTpyo0, JUIITHUH
KJIeH yIaJISIoT.

1. PacTpyOHOe coeliHEHNE BBIMOJIHAKT ¢ PE3UHOBBLIM KOJIbLIOM, IO3TOMY
pacTpyo0 a0/KeH OBITH € HKeJ0OKOM, a IJIAAKUI KOHell TPYObI ¢ METKOM.
CoenuHeHne BHINOJHAKT B MOCJI€10BATEILHOCTH:

o IloBepxHOCTH OYMIIIAIOT;

o B xej100 BBOAAT Pe3UHOBOE KOJIBLIO;

o T'naakmii KOHel CMA3bIBAKT MBLIBHBIM PACTBOPOM;

o Cuaerka Bpamasi, BCTABJISAKT IVIAJIKUI KOHell TPYObI B pacTpy0 10 METKH;

o CoeauHeHnne NPoOBEPSIOT, AJIsl 3TOI0 OJHY TPYOYy NOBOPAYHUBAKOT BOKPYT
APYTIOH, eCJIH ITO /1eJIaeTCs JIETKO, TO COeJUHEHHE NPaBHIbHOE.

MNMpakTu4yeckoe 3aHaTne Ne 5

Tema: PeBu3usa apmatypbl

PeBunsns apmaTypbl BKMAOYAET OCMOTP apmaTypbl, MNPOBEPKY KOMMIIEKTHOCTU
(MaxoBW4KK, LUTYpBarnbl, Py4kn 1 T. A.), OYUCTKY OT KOHCEPBUPYIOLLEro MaTepuana,
NPOMbIBKY AeTarnen, rmgpaBnuyeckne unm nHeBMaTUYeckne UCMbITaHUS B 3aKPbITOM
N OTKPbLITOM NONOXeHNAX. [Mpn ocMOTpe BbISBIAKT KA4eCTBO AeTanen, canbHUKOBOW
HabMBKK, YMNNOTHUTENbHbLIX MNOBEPXHOCTEN. [leTanu [OOMKHbI WMMETb MNaaKyto
NOBEPXHOCTb 0e3 CBULLEN, PAKOBWUH, TPELWMH, 3abOMH, OTKOSOB;, BHYTPEHHME WX
NONOCTN OOSMKHblI 6bITb YMCTBIMU. [Mpodunnb pe3bbbl AOMKEH ObITb MOMHLIM, 0e3
COpPBaHHbIX HATOK W 3ayCeHLUEB, WNUHAENN 3a4BUXKEK OTNONMPOBaHbI, X0 3anopHbIX



opraHoB apMaTtypbl NnaBHbIM, 6e3 3aegaHuii. Heobxoanmo, YToGbl PUCKM Ha Topuax
KBaOpaToB NPOOKOBbLIX, LLIAPOBbIX KPAHOB COOTBETCTBOBANW HanpaBreHno ABUKEHUS
cpeqbl.

CanbHykoBad HabueBka [JorpkHa OblTb MponuTaHa CMasOoYHbIM - MaTepuarioMm U
yrnrnoTHeHa Tak, 4Tobbl He co3gaBaniocb 3HauyuMTerlbHOe COMpPOTUMBIIEHME MpU
3aKpbITUN U OTKPLITUN apMaTypbl. HabuBKy yNNOTHAOT Tak, 4TObbLI NpY SKCnnyaTaunm
ee MOXHO ObIfo eLle ynroTHUTb (NOATAHYTL).

Puckn, uapanuHbl, pakoBuHbI, gedopmMaumm Ha YNOTHUTENbHbBIX NOBEPXHOCTAX HEe
ponyckatotcs. KayecTBO 3TUX MOBEPXHOCTEN MPOBEPSIOT, HAHOCA Ha HUX MSATKAM
rpudenemMm UnNn MerioM B HECKOSIbKMX MeCTaxX PUCKU B pagnanbHOM HanpaBreHuu
(16—18 pucok B 3aBMCMMOCTM OT [AuameTpa apmartypbl). YNIOTHUTENbHbIE
NMOBEPXHOCTU MNPUBOAAT B COMPUKOCHOBEHME M ABa-TpU pas3a noBopavMBaloT Ha
yeTBepPTb 060pOTa B MPOTUBOMOSMOXHbLIX HanpaBneHusix. [pyM XopoLwo NpuUTepTbIX
NOBEPXHOCTSAX PUCKM paBHOMEPHO cTupatoTcs. [edekTbl Ha YNnoTHUTENbHbIX
NOBEPXHOCTHAX, OOHaApPY)XeHHble MPU OCMOTPE WS UCMbITAHUN HA FEPMETUYHOCTb,
ycTpaHaoT. Cnocob ncnpaBneHns 3aBUCUT OT BENMYMHBI AedekTa: 3aD0NHbI, PUCKMH,
pakoBuHbl rnybuHon 6onee 0,33 MM yCTpaHAT MexaHudeckon obpaboTkon Ha
TOKapHbIX, CTporasnbHbIX, WMGOBaNbHbIX CTaHkax; rnyébuHon 0,3—0,01 mm —
LWwabpeHneM BPYYHYIO MU MeXaHU3NPOBAHHbIM MHCTPYyMEHTOM; MeHee 0,01 MM —
NPUTUPKON. HekayecTBEHHbIE PE3MHOBBIE YNIOTHEHNS 3aMEHSIOT.

[MpUTNPKON YNSNTIOTHUTESbHbLIX MOBEPXHOCTEN YCTPAHAKTCA Marnenme HepOBHOCTH,
4yTo obecneymBaeT repMETUYHOCTb YMNNOTHEHUS. [1pUTUPKY BbLINOMAHAKT MyTEM
B3aUMHOIo nepeMeLleHnss YNnoTHUTENbHbLIX MOBEPXHOCTEN, Ha KOTOpble HaHeCeH
cnon abpasuBHOro martepuwana. [Ona NpUTUPKM UCMONb3yKT abpasmBHbIE MNaCThl,
coctositme um3 nopowka (70—80% no macce) u napadpuHa (20—30%). [Mpwm
npeaBapuTenbHON NPUTUPKE NPUMEHSAIOT KOPYHAOBbLIN NOPOLUOK. 11151 OKOHYaTeSTbHOM
aoBoaku ynotpebnsaT nacty [OW, koTopasa cOCTOMT M3 okcmaa Xpoma, cteapuHa m
cenukarens. MNMacty NOW BbinyckatoT Tpex COPTOB: rpybyto YepHOro LBeTa, CpeaHHo
— TEMHO-3€e/1eHOro N TOHKY — CBETJSIC 3eS1IeHOro LBeTa.

[MpUTMPKY BPYYHYKO BLINONHAKT criegylowmm obpasom (puc. 28a). OuumwaroT
npuTUpaemMble MOBEPXHOCTM OT MbIfK, TPSA3N U HACyxO BbITUpPAT. 3aTtem Kopnyc
KpaHa 3aXunmaroT B TUCKax oTBepcTMeM BBepX. Ha npobKy unm KOHUYeckun nputmup
HaHOCAT POBHbIM crnoem abpasvBHyK nacTy, Nocrne 4Yero BBOAAT B NpuTupaemoe
oTBepcTne. Ha XBOCTOBMK MpPOOKM mnu nputupa HageBaloT BOPOTOK W BpallaloT,
aenas HenosHble 060pOThl TO B OAHY, TO B APYryt0 CTOPOHY, NOCIe Yero coBepLuaroT
nonHbin 06opoT. MNocne 15—20 o60pOTOB NPUTUP BbIHUMAKOT, HACYXO MPOTMpPaloT
TPSANKOW, HAHOCAT Ha Hero abpasuBHYK MacTy M CHOBa MPOOOIHKalT COBMECTHYIO
NPUTUPKY NPOBKN C KpaHOM OO0 Tex nop, Noka NpuUTMpaemble NOBEPXHOCTU He CTaHyT
MaTOBbIMMW.



KayecTBO npuTUpKM NPOBEPSOT MENIOM WIM LBETHbIM KapaHgalwom. [ns aToro
BAOSb KOHNYECKOW NMOBEPXHOCTUN NPOOKM NPOBOAAT MENOM YepTy, BCTaBMSOT NPOOKy
B KOpnyc u coBepwatT 1—2 nonHbix o6opoTa ¢ nerkum Haxumom. Ecnu menosas
YyepTa paBHOMEPHO CTepriachb, 3HA4YMT, Npobka npuTepTa NpaBuIbHO. [Ns YCKOpEeHUs
MPUTUPKM MOXKHO MCNONb30BaTh PYYHYIO APErb, K KOTOPOW NPUKPENnseTcs NpuTmp.

Ona nputupkn cepen BeHTUNEn NPUMEHSIIOT AEPEeBSIHHble OUCKUM C PYKOATKaMu
(MPUTUPBI), OKNEeHHbIe LWNNgOoBanbHbIM MOMIOTHOM, MHOrAA MX OOTArMBalOT KOXEWN,
Ha KOTOPYK HaHOCUTCS NMPUTMPOYHas nacTa.

3aaBwxKM nputmnparoT Ha ctaHke BMC-42 (puc. 286). Ha HeM MOXHO O4HOBPEMEHHO
nputMpaTtb OUWCKM AOBYX 3aaBwkek guametpom ot 50 go 200 mm, KoTopble
3aKpennawT B 3aXMMHOM YycTpoucTtee. LUTOK 3agBMXKKKM, MOMELLEHHBIN B 3aXuM,
nosly4aeT BO3BpaTHO-MOCTyNaTenbHOE [ABWXKEHWEe OT anekTpoasuraTens 4epes
KNUHOPEMEHHYIO nepefadvy v peaykrtop. LUTOK nepemelsaeTr OUCKM 3aOBUXKKW MO
YNNOTHUTENbHbLIM KonbLam, ocyuLecTBnsas NPUTUPKY conpsiraroLmxcs
YMAOTHUTENbHbIX MOBEPXHOCTEN.

['mopaBnuyeckme UcnblTaHNA apMmaTypbl NPOBOAAT AN NPOBEPKM MPOYHOCTU Kopnyca
U Opyrux gertanen apmatypbl M repMeTUYHOCTU 3arOpHOro opraHa, casfibHMKOBOW
HabMBKM N OpYyrnx YnSOTHEHUW. ApMaTypy AnS CUCTEM OTOMSIEHUS, XONOAHOMO U
ropsiiero BOAOCHAGXEHUS1 MUCMNbITbIBAOT ryapasnuyeckum gasneHvem B 1 Mla B
TeveHue 120 ¢ unmn nHeBmatudecknum B 0,15 Mla B TedeHme 30 ¢, npu 3TOM NageHue
OaBrieHna He pgonyckaeTtcs. ApmaTtypy [Ans rasonpoBOLOB HU3KOro AaBrieHUs
NCNbITLIBAOT Ha MPOYHOCTb MOPABIINYECKUM UMM MHEBMATUYECKUM OaBneHWEM B
0,2 MlMa n Ha NNOTHOCTb 3anMOPHOro OpraHa, canbHUKa WU AOPYrux 3SIEMEHTOB —
nHeBMaTMyeckum fasneHnem B 1,25 paboyero gaeneHus. [NpobkoBble KpaHbl Ans
rasonpoBOAOB HU3KOIro JaBfeHUs UCMbITbIBAKOT HA NIIOTHOCTb MPU HACyX0 NPUTEPTLIX
YNNOTHUTESNbHbIX NoBepxHOCTAX B TedeHne 300 ¢, npu 9TOM nageHue LaBreHust He
pomkHo npesblwaTte 0,1 klMa (10 mMm BOA. CT.), U NPUM HOPMAsibHO CMa3aHHbIX
YNNOTHUTESbHbLIX MOBEPXHOCTAX, KOraa nageHne gasneHnsa He LOonycKaeTcs.

[ns ucnblTaHns apMaTypbl UCNONb3YIOT cneumanbHble NPUCnocobneHnsi, BaHHbl K
cTeHabl. [1pn ncnbITaHMM Ha NPOYHOCTb apMaTypy 3akpennsoT B NPUCnocobneHnn.
3aTeM OTKpbIBAlOT KpaH M vyepe3 TpybonpoBoa 3amnosnHSAT UCNbITYEMYIO apMmaTypy
Bogon. ocne aToro nogHMMarT AaBneHne 40 3a4aHHOro 3HavyeHus, nogaepXxuneas
ero B TedyeHune 120 c. B aTo BpemMs apMaTtypy ocMaTpmuBatoT U BbISBAAOT AedeKTbl.

[ns Toro 4ToObl onpeaennTb repMEeTUYHOCTbL 3arMOPHOro OpraHa, ero 3akpbiBaloT U
NOAHMMAIOT OaBfieHME B HWXHEW 4YacTu Kopryca A0 3adaHHOW BenuyuHbl. Ecnu B
9TOM Crlydae Boa He rnoTeyeT, TO 3arnopHbIA OpraH CHUTaeTCs repMeTUYHbIM.

McnbiTaHne 3agBWXKeK B BaHHOW MOSMHOCTLIO MexaHn3nmpoBaHo. [Npu mncnbiTaHum Ha
NMPOYHOCTb 3aBMXKa 3aXMMaeTCcsa MNHeBMOUUNUHApPaMKU C 3arfiylwkamMm u BaHHa
NnogHUMaeTCcs NHeBMoUMITMHOAPOM. [pyn 3TOM 3adBWKKa MOSTHOCTBLIO MOrpyXaeTcs B
BOAy, 3aTeM B [OSMOCTb 3a4BWXKW MoJaeTcs cxaTblh Bo3ayX. lNogHumatowmecs
ny3blpbkM BO3[4yxa YyKasblBalT Ha [OedeKTbl B Kopryce wnu canbHuke. [locne
NCNbITaHNA BaHHA OMycKaeTcs.



Mpn ucnbiTaHUM apMaTypbl HA FePMETMYHOCTb 3aKPbITYIO 3a[BWXKKY MOMeLlalT B
BaHHY W K 3aBWXKE C OAHOW CTOPOHbI MPWXUMAIOT 3arnyLliky ¢ npopessamun (ans
Bbixoda Boabl). B nonocte 3agBukku nogaetcs Boda. Ecnu 3anopHbli opraH
HerepmeTu4eH, Boga byaeT npocaynBaTbCs Yepes 3aABWKKY Y NPOPEe3n 3armnyLuKu.

[Mpn oBHapyXeHUn HerepMeTUYHOCTN apMaTypbl AedeKTbl YCTPaHSAT U UCMbITaHNUS
NPOBOAAT MNOBTOPHO. HerepMeTM4yHOCTb carlbHWKa YCTPaHAT MoATArMBaHUEM
HaKMOHOM ram KM unu donaHua KpbiwKkA. Ecnn HEeBO3MOXHO YCTpPaHUTb Teub
nogTarMBaHueM, canbHUK pasbupatoT, ocMmaTpuBaloT U 3aMEHSIT CarlbHUKOBYIO
Habueky. Ecnn maTtepuan, ncnonb3oBaHHbIM Npy HAabmBKe canbHUKa, HEM3BECTEH, TO
ero BblOMpaldT B 3aBUCMMOCTM OT TemnepaTypbl BOAbl, MNpoxXodsilen 4epes
apmatypy. [lpn Temnepatype Boabl [0 60°C nNpPUMEHSAIT  CanbHUKOBYHO
xnonyatobymaxHyto Habueky: XBIT n XBTC. lMpn 6onee BbICOKMX TemnepaTypax
Ncnonb3yT acbecToBble HAOMBKM UM PTOPOMIACTOBbIN XIYT.

[Mpwn 3ameHe canbHNKOBOW HAaBWBKM B 3aBMXKKE CHMMAIOT KPbILLKY CanbHUKa 1 BOKPYr
LWNMHOENS KoNbLiaMK YKNaabiBaloT canbHUKOBYO Habusky. [ns obpasoBaHus Koneu
Habup Ky npeaBapuTENlbHO paspe3aloT Ha OTAEfNbHbIe KYCKM Tak, YTOObl KOHLbI KX
CXOAWUSTUCb BCTbIK, HO HE Haxoaunu oauH Ha apyron. Konbua canbHUKOBOW HabmBKM
yKnagblBaloT OAHO Ha Apyroe co cMmeweHnem cTbikoB Ha 90°. lNocne yknagku
HaBMBKN KPbILLKY CaribHMKa CTaBAT Ha MECTO M 3aTSrMBatorT.

CanbHuKOBYIO HabWBKy KpaHOB W BEHTUNEN BbLIMOMHSIOT B BWAE MNETEHKMU,
06epHYTON HECKONbKO pa3 BOKPYr LWnNuHaens. MNocne yknagku canbHUKOBOW HAaOMBKM
HaBepTbIBAOT HAXXUMHYHO ranky, ynrnoTHAS HabuMBKYy.

HerepMeTU4YHOCTb MeTannMyecknx YnrioTHUTENbHbIX MOBEPXHOCTEN YCTPAHAIT
NPUTUPKON. Mpn HErepmMeTUYHOCTM PEe3NHOBbLIX, (PUOPOBLIX U APYrUX NPOKNALOK UX
3ameHaT. Ecnn  maTtepyman npoknagok Heu3BecTeH UM Temnepatypa BOAbl,
npoxogsuen 4vepea apmatypy, He ©Gonee 60°C, To ANs M3roTOBNEHUA HOBOMW
NPOKMagkn MCnomnb3ylT pesuHy, npu Temnepatype o 140°C — TennocTtonkyto
PEe3nHy, NapoHnT, pnbpy.

Mepbl 6e3onacHocTU. PeBunanio 1 ucnbiTaHna apmaTypbl 0BbIMHO NPOBOAAT Ha
crneumanbHOM y4dacTke Tpyb603aroTOBUTENBHOrO LEeXxa MOHTaXHOro 3aBoja.
OcmaTtpuBatot, pasdbupaloT 1M cobupaloT apmaTypy Ha crToniax, obopyaoBaHHbIX
TUCKamK, 3axumamu, kntodamu. Mpu pasbopke n cbopke apmaTypbl cobnogatoT Te
Xe npasuna TexHukn 6e3onacHoOCTH, YTO 1 Npu cOopke pe3bbOoBbLIX COeANHEHNIA.

MPUTUPKY YNNOTHUTENbHBLIX MOBEPXHOCTEN apMaTypbl NPOM3BOAST MPU HaOEXHO
3aKpenrieHHon apmaType U nputupax. AGpasvBHYK Mbiflb, 0OpasyloLLytocs Mpu
paboTe, cnepyeT ypanstb oTcocamu. C NPUTMPOYHBIMM MNacTamu Heobxoanmo
obpalaTbCcs OCTOPOXKHO, TaK Kak OHU codepXkaT KUCOTbI.



Mepen npoBeAeHUEM TUAPABIMYECKMX UCMbITAHUIA MNPOBEPSIOT  UCMPABHOCTb
TpybonpoBoaos., coeaNHEeHNI, 3arnyLuex, N3MepUTEnbHbIX npuGopos,
obopynoBaHus. WcnblTyemass apmatypa W AeTann  [OMKHbl  OblTb  MPOYHO
3akpenneHbl. Mpu 3axume apmaTypbl NMHEBMOUMMMHOPAMU HENb3s AepXaTb PyKu
BONMM3W 3arnyliek, 4Tobbl nanblbl He nonanu noAa Hux. [Mpyv NHEBMaTUYECKUX
MCMbITAHUSIX C  MOrPYy)KEHMEM B BaHHy C BoOoM oOHa  obopyayeTtcs
npenoxpaHUTerNbHOM peLLeTKon, KoTopasi pa3MeLlaeTcsl Haa UCMbITYeMON AeTarnbio U
HafeXHo 3akpennseTcsa. CHUMaTb peLleTKy paspeLlaeTcs TONbKO Nocne NOHWKEHUs!
[aBneHus.

|D,aBJ'IeHI/Ie Nnpn UCrbITaHNAX YBENMMYMNBAETCA NMOCTENEHHO N PaBHOMEPHO.



IIpakTudyeckoe 3ausaiTue Ne 6

Tema ypoka. COopka BOJIOIIPOBOHOTO Y3IIa.

He.]'[b. 3aKpCHJICHH€ HAaBBIKOB pa6OTI>I 10O MOHTA)XXy BOAOIIPOBOZA B OBITOBBIX YCIIOBHAX.

Oo0pa3oBaresibHbIC 321a41:
e oOydeHue mpueMam pabOThl C CAHTEXHUYECKUM UHCTPYMEHTOM;

¢ PA3BUTHUC YMCHU IINIAHUPOBATHL CBOIO ACATCIBHOCTD.

BocnurareanHble 3aa4n:

¢ BOCIIMTAHMWC YYBCTBA OTBCTCTBCHHOCTH 3a KA4YCCTBO BBITTOJTHECHHOM pa6OTBI.

Koppexunonﬂo-pafiBuBalomue 3agavdu:
¢ PA3BUTHC HABLIKOB CAMOKOHTPOJIA;
¢ DPAa3BUTHUC YMCHHA HCIIOJIB30BATH HpI/IO6peT€HHI>Ie 3HAaHHUA B PA3JIMYHBIX

Buaax ACATCIBHOCTH.

Ilen. MHCTPYyMEHTHPOBKA:
e TpyOHBII KJTIOY;
e cllecapHbl€ THCKHU;
e TpyOHas  3aroToBka, ¢acoHHbIE  YacTH, 3alopHas  apmartypa,
VIUIOTHUTEIBHBIA MaTepHal;

e cxema cOOpKH BOJOIPOBOIHOTO Y3IIa.



Ilnan ypoka
1. [ToaroroBuTe/IbHASA YaCTh 3 MUH
1.1 OprmomeHT
1.2 BetynuTenbHOE CIIOBO YUUTEIIS
2. OcHOBHAs1 4YaCTh 30 mun
2.1 IToBTOpEHME
2.2 Ananu3 obpasia
2.3 TpeHnpOBOYHBIE YIIPAKHEHUS
2.4 [loBTOpEHUE MTPABUI TEXHUKU O€30MaCHOCTH
2.5 IIpakTnyeckas qeaTeIbHOCTD
2.6 CaMOKOHTpOJIb Ka4€CTBa BHIMOJIHEHHOW pabOThI
3. 3aKk/II04YNTEeILHAS YACTh 7 MUH
3.1. 3aBepmaroiiee IIIAHUPOBAHUE

3.2. OueHka neaTeaIbHOCTH



Jdranbl ypoka

Y10 neaaror

YUYUTEIb YYEeHHKH
IloaroroBuTe/ibHAS YACTh
OprmomeHT
BerynurensHoe | TpyOHBIE y37BI  TPUMEHSIOTCS B

CJI0BO YUYHUTCIIA

CaHTEXHUYIECKOM 000pyTIOBaHUH,
KOTOPOE HMEETCS B KaXJIOM JOMe.
[ToaToMy BaXXHO yMETh NPOBOJHTH
MOHT@X HW  PEMOHT  JaHHOTO
000pyT0BaHUSI.

OcHoOBHAaf YaCTh

IloBTOpEHHE

BcnomanM, 94TO MBI YK€ U3ydaa U

BBITIONTHSUTA. OTBEUaeM Ha BOIIPOCHI.

1. Kakoil ”HCTpyMEHT IpUMEHSETCS
MIPH 3arOTOBKE JI€TATCH JIsI
cOOpKHU BOJIOIPOBOJIHOTO y3J1a?

2. TpyOsl Kakoro qUamMeTpa
IPUMEHSIOTCS IPU MOHTAXKE
BOJIONIPOBO/Ia BHYTPHU
MOMEIIEHHUS?

3. Kakue daconnbie yactu
MPUMEHSIOTCS IPU MOHTaXE y3J1a
BOJIONIPOBOIA?

4. Kakue yIIOTHUTEIbHbBIE
MaTepHaIbl TIPUMEHSIOTCS TIPU
MOHTaX€ y371a?

HooBka no meranmny,
TIJTAIKa JJIs1 HApE3aHUs
pe3bObI

15 mm
MydTa, KoHTporaiika,
YTOJIOK, TPOMHUK,

KpeCTOBHMHA, CI'OH

Jlen, neata ®YM




Ananu3 obpasna

OOBscHEHHE
MaTepHalia

Tema ceroansiHero ypoka: «Coopka
BOJOIPOBOJIHOTO y3ia». [locMoTpuTe
Ha CXEMy, Ha KOTOpOH H300pakeH
BOJIONPOBO/IHBIN Y3€JI, COCTOSAIIUN U3
HECKOJIbKMX COCTaBHBIX YaCTEM.

HazoBure ux.

Y IUIOTHUTEIBbHBIN
IPUMEHSIETCS npu pe3b0oBOM
COCIMHEHUH 10  ONPEJIECICHHBIM
npaBwiaM. [loaMoTka mpoU3BOAUTCS
0 HampaBlieHUuI0 pe3bosl 4 -5
BUTKOB, OCTAaTOK TIOCIEAHEH HUTH
IIEPEHOCUTCS]T HA HaAyajgo MNEPBOU
HUTKH pe3bObl 1Ji1 TOro, 4YTOOBI
3axBaT YIUIOTHUTEIHHOTO MaTepuania
obu1 3adukcupoBaH. OT MpaBUIBHOM
MTOIMOTKH u KOJIMYECTBA
YIUIOTHUTEIHHOTO Marepuaia
3aBUCUT  Ka4yeCTBO  COCIUHEHUSI.
HenpasunbsHoe HAHECEHUE
YIUIOTHUTEIHHOTO Marepuaia
OPUBOJUT K  TE€UYH  Pe3bOOBOTO
coeaquHenusd. Ecinum noaMorars B
00paTHYyIO CTOpPOHY, TO
VIUIOTHUTEIBHBIN MaTepHasl He OyeT
JepKaThCsl Ha pe3p0e, YTO MpHUBEIET
K IJIOXOMY COSJTMHEHHIO TPYOHI.

MaTcpHuail

Otpesku TpyO ¢ pe3nOoi,
(dhacoHHBIC YACTH
(TpOMHUK, YTONOK),
3aIOpHBIE YaCTH
(BEHTHJID)

TpenupoBoUHbIE
yIpaXHEHHUS

A Ttemepp OyaeM TpPEHHUPOBATHCA
BMECTE.

1. Onpenenute HaIlpaBJICHUE
PE3BOBL.

2. Omnpenenute HaIpaBJICHUE
HOJIMOTKH YIUIOTHUTEIHHOTO
MaTepuara.

3. TloamoraiiTe  yIJIOTHUTEIbHBIN

Martepuall Ha pe3noy.
4. 3aduxcupyiite
ocJieJHEN HUTH.

OCTaToOK




IToBTOpEHue Kakue mnpaBuna GezomacHocTH Hajo | [IpaBUiibHO nepkaTh
MPaBWJI TEXHUKHU | COONIOJATh TPH BBITIOJHEHUU JTOM | 3arOTOBKY U aKKypaTHO
0e30MacHOCTH | orepalnuu? BBITIOJTHATD MTOJMOTKY
YIUIOTHUTEIHHOTO
MaTepuaa, YToObl HE
MOPAaHUTh PYKHU pe3b00it
IIpaktnueckas | Tenepp mepexoauM K NPAKTHYECKOU
JIEITECABHOCTL | ICATCIBHOCTH. Cxembl cOopku
BOJIOTIPOBOJIHOTO y3JIa HaXOJSATCS Ha
BepcTakax. 3aliMHTE CBOM paboumne
MeCTa.
B COOTBETCTBUU co cxemou
BBITIOJTHUTE COOPKY y3ia. [IpoTskky
Pe3b0OBBIX COCMHEHUM
MPOU3BOANTE TPYOHBIM  KITHOUOM,
3aKperuIsisi 3arOTOBKU B THCKAX.
CamokonTtpoisib | KauecTBo Bameil paboThl 3aBUCUT OT
KadecTBa MPaBUJIBHOTO HICITOJIb30BAHUS
BBITIOJITHCHHON | YIUIOTHUTEILHOTO Marepuarna.
paboThI HeoOxomnMo Ha KaXIOM JTame
KOHTPOJIMPOBATH MOPSI0K
JIeSITeJIbHOCTH.
3ak/I04YuTeIbHAA YacTh
3aBepmaromee | Mtak, moaBeaeM UTOTH.
mwianupoBanue | 1. UTo MbI 10KHBI OBUIHM CICNIATh? Cob6paTh BOAOIIPOBOIHBII
y3eI
2. Bce ycnenu BBIMOTHUTH paboTy B
IIOJIHOM 00Beme?
3. Kakme mmammpoBanuce 9rambl | [lomMoTka ~ pe3p0OBOTO
paboThI? coeIMHEeHUs, cOOpKa y3ia
Onenka

ACATCIBHOCTHU




MpakTnyeckoe 3aHaTme N2 7 PaboTa C HOpMaTUBHOW AOKYMEHTaUMEN NO PEMOHTY 060opyaoBaHus
cuctem XKKX

1.6.1. [na HopmanbHOW akcnnyataumm obbekToB opraHmsaumss BKX pomkHa umeTb B apxuee
TEXHUYECKYHD, 3KCMNITyaTauuoHHYD W  WUCMOMHUTENBbHYIO [LOOKYMEHTauui, a Takke wmaTtepuanbl
WHBEHTapM3auum 1 nacnopTmsaunu.

1.6.2. TlNogpasgeneHnsa un cnyxObl opraHudaumm BKX pomkHbl 6biTb obGecneyveHbl Konnamu
AOKYMEHTOB, HEOOXOAMMBIX Af151 MOBCEOHEBHOrO MOSb30BaHUSA NPW 3KCMnyaTaumMm HaxoasLWwmxcs B
BeAeHMM 3TuX cnyx0 coopyxeHun, obopyooBaHWsl, KOMMYHMKAUUM WU CPEACTB KOHTpOMns W
aBTOMaTM3aunu.

1.6.3. lNpon3BOACTBEHHbIE M TeXHUMYECKME ChyxObl NpeanpuaTMa 1 noapasneneHnin 0bsi3aHbl
CBOEBPEMEHHO BHOCUTbL B JOKYMEHTAaLMIO UCNpaBlieHns, OTpaxarolimne npon3seaeHHble B npoLecce
aKcnslyataumm  U3MEHEHUS  KOHCTPYKUWW, CXeMbl, YCNOBUW  3KCnryaTauum  COOPYXEHUN,
obopynoBaHus,, KOMMYyHUKaLMA M CPEACTB KOHTPONS WM aBTOMaTU3auuu, SNEKTPOMOHTaXHbIe W
NPUHUMNUAaNbHbIE CXeMbl 3nekTpoobopyaoBaHus. W3MeHeHuss BHOCAT HeMenneHHO nocne
0bOpMITIEHNA aKTOB O TMpUEMKE W MycKe B 3SKCMfyaTauumilo COOpYXeHun un obopyaoBaHus,
noaBEpPrnXca N3MEHEHUSIM.

1.6.4. Bcio JoKymMeHTaumio (CXemMbl U 4YepTexu) U BHECEHHble B Hee U3MEHeHWa OoopMIISioT B
COOTBETCTBUN C [OENCTBYIOLLEN WHCTPYKUMEN MO COCTaBMEHUIO, OMOPMMEHUIO W XPaHEHWUIO
yepTexen.

1.6.5. TexHnyeckas n akcnnyaTauMoHHast AOKYMEHTaUMUsi COOPYXEHUA N YCTaHOBOK, copep)Kalumx
TOKCUYHbIE W (MNN) B3PbIBONOXapPOOMNacHblE BeLecTBa, MNOPSOOK €€ M3MEHEHUS U BHECEHMS
M3MEHEHMA B TEXHOMOrM, annapaTypHoe odgOopMMeHNE, CUCTEMbI YNpaBNeHusi, CBSA3N W
OMOBELLEHUNSA, CUCTEMbI 3aLLMTbl JOIDKHbI COOTBETCTBOBATL TpeboBaHuaM MNpasun [38, 17].

1.6.6. [MocToaHHOMY XpaHeHuto B apxmee opraHmsaumm BKX nognexar:

a) NOSHbIE KOMMMEKTbl YTBEPXAEHHbBIX TEXHUYECKMX NMPOEKTOB Ha CTPOUTENLCTBO (PEKOHCTPYKLIMIO)
CUCTEM BOAOCHAOXEHNS N KaHanNn3auum co BCEMU MPUNIOKEHUAMMU;

6) pabouve 4epTexu WM UCNOMNHUTENbHAA AOKYMEHTauuMsi Ha CTPOUTENbCTBO (PEKOHCTPYKLUUIO)
3[aHNIN, COOPYXEeHUIN, 0B0pPYya0BaHUSA, KOMMYHUKaLWA U Ap.;

B) onepaTtuBHbIE CXEMbl CUCTEM BOAOCHAOXKEHNSA N KaHaANM3aLUM HAaCeNeHHOro NyHKTa B LENOM Unn
ero 060COBGMEHHbIX pPanMoOHOB C YKa3aHMEM pPaCrOSIOKEHUS BCEX COOPYXEHWN, OCHOBHbIX
KOMMYHWUKaUWIW, CPeACTB perynupoBaHnd, asTomatnsauum n gucnetdepmsauyum B macwrtabe 1:2000
- 1:5000. Ha cxeme gormkHa GbITb HAHECEHa ceTka C ykadaHMeM HOMEpPOB MNaHLLETOB;

r) nnaHweTbl B Macwtabe 1:2000, BLINOMHEHHbLIE HA reoae3nyeckon nogocHose, pasmepom 50 x 50
cm (1 kKB. KM). Ha nnaHweTax AOMKHblI OblTb HAHECEHbI BCE MMEKLIMECS B HAType CTPOEHus,
noa3eMHble KOMMYHUKaLUMU U  COOPYXEHUA B HUX. [lpy HaHECEeHUM KOMMYHMKaLMA CUCTEM
BOAOCHabXeHNa M KaHanuMsaumm [OOSKHbl ObiTb YKasaHbl guameTp, AfiMHa, matepuan u roa
MOCTpOVikM TpybonNpoBOAOB; NosiHoe obopyaoBaHWe M HOMepa KonoaueB (Kamep) € OoTMeTKamu
3emMnu, Tpybbl wunM  fOTKa; NOXapHble TMApPaHTbl - aBapWuiHbIe BbIMNYyCKN; aBOHEHTCKMe
NpPUCOeANHEHNSA N NX PErMCTPaLMOHHbIE HOMEpA.

Mpumeyanuna. 1. PernctpaumoHHas Hymepaums korogues (Kamep), abOHEHTCKUX NpUcoeauvHEHUN,
BbIMYCKOB W AOPYrMX COOPYXEHUW AOofkHa ObiTb MOEHTUYHa ANs BCEeN BblenepedncrieHHOM
AOKYMEHTaL K.


https://legalacts.ru/doc/mdk-3-022001-pravila-tekhnicheskoi-ekspluatatsii-sistem-i/#101920
https://legalacts.ru/doc/mdk-3-022001-pravila-tekhnicheskoi-ekspluatatsii-sistem-i/#101899

2. OnepaTtvBHblE CXEMbl CUCTEM BOAOCHADXEHUA M KaHanmM3auuMM u nnaHweTbl LenecoobpasHo
BHECTM B COOTBETCTBYHLUMN BaHK OaHHbIX KOMMbOTEpPA, CHAOXEHHbIN cneunanbHOW 3alMTon, u
XPaHUTb Ha OUCKETaXx.

3. AKTbl NPUEMKM COOPYXEHUIN, KOMMYHUKALMA N 0BOPYyAOBaHNA B SKCMNNyaTaumio C NPUNOXEHNEM
cnefyowmx 4OKYMEHTOB:

a) aKTOB Ha CKpbiTble paboTbl MO YCTPOMCTBY OCHOBaHWW, (PyHOAAMEHTOB, YNOPOB, YMNIOTHEHWI
rPYHTOB, U30NsauUMn 1 ap.;

6) cepTndmkaToB U NAacnopToB Ha Tpybbl, 060pyaoBaHME, KOHCTPYKLMM;

B) BEAOMOCTUN UCNbITaHWI DETOHHbBIX KYOMKOB Ha MPOYHOCTb, ECMNN MPUMEHSANCS TOBapHbIN GETOH;

r) akToB caHMTapHOM 06paboTKn MarmcTpanen n Coopy>KeHUN;

A) CBApO4YHOM NEHTOYKM C yKazaHnemM hamunmm cBapLumka n Homepa ero yaoCToBepeHus;

€) aKToB rMAPaBANYECKMX WUCMbITAHWA KOMMYHUKAUMA U COOPYXEHWA Ha MPOYHOCTb W
repMeTUYHOCTb;

) aKTOB UCMbITaHUIN NOXapHbIX NMAPaHTOB Ha UCMPaBHOCTb M BO4OOTAAYY;

3) aKTOB Ha ahEKT AENCTBUS BbIMYCKOB U BAHTY30B;

M)  WUCMNOSHUTENbHbIX YEPTEXEW, COrnacoBaHHbIX C OpraHM3aumsaMu, IKCNIyaTUpyHLWMMn
NHXXEHEepPHblE KOMMYHMKaUMW, nogpasaeneHnsMn rocyaapCTBEHHON MOXapHOW CnyxObl 1 ApyrMMmun
3aMHTEepeCcoBaHHbIMWN OpraHn3aunsaMu;

K) BEOOMOCTEN OTCTYMMEHUA, COrnacoBaHHbIX C MPOEKTHOW opraHusauuen, opraHmsaumen BKX,
3aKas4dnkom, loccaHanMaHaa30poM 1 ApPYrMMn 3anHTEPECOBAHHBIMW OpraHM3aunsamu;

n) BEAOMOCTEN HeOOLENOK N CPOKOB NX YCTPaHEHUS;

M) rapaHTUIHbIX NAcnopTOB CTPOUTENbHOW OpraHM3aLmm Ha caaBaeMbli OOBEKT C yka3aHMeM cpoka
OTBETCTBEHHOCTU CTPOUTENBHOW OpraHM3auMm 3a CKpbiTble OedekTbl, KOTopble  MOryT
0BOHapyXXMTbCS NpU 3KCnnyaTtaumm;

H) XXypHarna npousBofcTea paboT.

4. AKTbl OTBOAA Y4aCTKOB MO COOPYXEeHUS BOOOCHABXEHUSA 1 KaHanM3aumm.

5. TlonHbIN KOMMMEKT MacnopToB M MHCTPYKUMA 3aBOLOB-U3rOTOBUTENEN Ha 3SKCnryaTupyemoe
obopynoBaHue, arperaTtbl, MEXaHW3Mbl, KOHTPOSbHO-U3MEPUTENBLHYKD annapaTtypy AOJKEH
XpaHUTbLCA B Cryx0be, ocyLecTBASLWEN NPOUNaKTUKy U PEMOHT.

6. [lonHbIM  KOMMNMEKT TexXHUYecKUx nacnopToB (KapT) Ha coopyxeHusi, obopynosaHue,
KOMMYHMUKaLUUK, arperaTbl, NogbeMHO-TPaHCNOpPTHOE obopyaoBaHme n ap.

MacnopT (kapTa) n3genunsa JomKeH cogepXxarb:

a) HauMeHoBaHWe 3aBoAa-U3roTOBUTENS U 04 N3rOTOBMEHNSA N3OENs;

6) 3aBOACKON M MHBEHTAPU3aLMOHHbIA (MECTHbIN) HOMEP;

B) rof Hayana akcnnyatauum;

r) rpynny v wmdp No HOMEHKNAType OCHOBHbIX (hOHAOB;

A) TEXHUYECKYH XapaKTEePUCTUKY, COCTaBIIEHHYIO HA OCHOBE AaHHbIX 3aBOAA-N3roToBUTENS;

€) aKT 3aBOACKUX UCMNbITAHUN;

X) LaHHble 3KCnyaTaunoHHbIX UCTbITaHUN;

3) aKTbl U AaHHblE PEBU3NN M PEMOHTA, a TaKkKe NMPOTOKOMbl MPOBOAMBLUMXCS BO BpPEMS peEMOHTa
nCcnbITaHUN;

1) aKTbl UMEBLLMX MECTO aBapui 1 maTepuarnbl aHanmsa NpuYmrH, Bbi3BaBLUMX aBapUIO;

K) aHHble TEXHUYECKOWN CTaTUCTUKM O BPEMEHM paboThbl U Harpy3ke arperarta v np.

) MOHTaXHble cxeMbl 000pyaOBaHUS;



M) MOHTaXHble CXxeMbl aBToMaTu3aunn paboTbl arperaTa;
H) NepeyveHb 3anacHbIX YacTewn,;
0) OCHOBHbIE PErynMpoBOYHbIE pasMepbl U BEMUYMHbLI AN pa3bopku n cOopku;
n) 6anaHcoBy0 CTOMMOCTb.
7. lopgoBble TexXHUYeCKMe OTYEeTbl MO 3JKCnyaTaumMm CUCTEM BOAOCHaOXEHWs U KaHanusauum B
LeNIoM 1 OTAEIbHBIX COOPY>XXEHUN.
8. HopmaTuBHbIE U KOHCTPYKTMBHbIE JOKYMEHTbI, pernameHTupylowme NpaBuna npoekTupoBaHus,
CTpOMTENbLCTBA U 3KCMNNyaTaunm CUCTEM U COOPYXXEHUI BOLOCHabXeHMS U KaHannsaumu.

1.7. HCTpYyKUMM
1.7.1. Jkcnnyataumsi BCEX COOPYXeHWA M 00OpyAOBaHUSA OCYLLECTBNSAETCA B COOTBETCTBMM C
AOMKHOCTHBIMW U 3KCMyaTauMOHHbIMU UHCTPYKUMAMK, paspabaTbiBaeMbiMy opraHmnsaumen BKX
unu ee nogpasgeneHvsamu (cnyxbammn) Ha ocHoBe HacTodAwmx [1T3, ApYrMxX MHCTPYKTUBHbIX
AOKYMEHTOB, NacnopToB U UHCTPYKLUUIN 3aBOAOB-U3rOTOBUTENEN C YH4ETOM MECTHbIX YCIOBUMN.
MHCTpyKUMM #OMmKHbI OblTb MOAMMCaHbI PYKOBOAUTENEM (TEXHONOroM) nogpasgeneHunin (cnyxo),
yTBepXAeHbl agMUHUCTpaumen opraHmsaumm BKX, BHeCeHbl B XXypHan MHCTPYKTaxa 1 BblgaHbl Nog
pacnuncky nuuam, Ang KOTOpbIX 3HAHWE AaHHbIX MHCTPYKUMA U cOoava MPOBEPOYHbIX UCMbITAHWUI MO
HUM 0bsa3aTernbHbI.
1.7.2. B MHCTPYKUMAX OOIMKHBI ObITb ONpeaeneHsi:
a) npaBa, 0693aHHOCTM U OTBETCTBEHHOCTb 3KCMyaTauMOHHOro NepcoHana;
6) nocrnepoBaTenbHOCTb Onepaumin Mo MNycKy, OCTaAHOBKE W MPOU3BOACTBY TEXHOSIOMMYECKUX
NpOLIeCCOoB;
B) NOPSiAOK OGCMYyXMBaHWS COOPYXEHUN, 06opyaoBaHWS, KOMMYHMKALWA U CPEACTB KOHTPONS M
aBTOMaTM3aUMM B KCMyaTaLMOHHOM pexnme, a Takke Npu BO3MOXHbIX HAPYLLUEHUAX HOPManbHOM
paboTbl;
) NOPSIAOK TEXHONOMMYECKOro KOHTPOSS COOPYXKEHWUM;
A) NOPSIAOK U CPOKM NPOBEAEHNSA OCMOTPOB, PEBU3UA N PEMOHTOB COOPYXXEHUI 1 060pya0BaHMS;
€) Mepbl Mo NpefynpexaeHuo aBapuin, a Takke OeWCTBUS nepcoHana npu nx BO3HUKHOBEHUMU U
nuKBngauuu;
) Mepbl N0 TEXHUKe BesonacHOCTY;
3) nepcoHarbHas OTBETCTBEHHOCTb 3a BbINOMHEHWE onepaunin, NpeaycMOTPEHHbIX OOIMKHOCTHLIMU
NHCTPYKUMSAMMU, a TaKKe UHCTPYKLUUAMM NO OBCNYyXMBaAHUIO U PEMOHTY 060pya0BaHuS.
1.7.3. WHCTpyKUUM [JOMMKHbI MepecMaTpuMBaTbCsd MO Mepe W3MEHEHUs YCMNOBUA WU  PeEXUMOB
sKcnnyataumm, cxem, TexHorormum u obopyaoBaHus, a Takke MpuM BHECEHUM W3MEHEHUN B
HOpPMaTMBHbIE JOKYMEHTHI.
TekyLime nameHeHns n JoNoMnHeHUs crieqyeT HeMeaneHHO BHOCUTb B OENCTBYHOLLME MHCTPYKUMK U
AOBOAMTb 0 CBeAeHNS pabOTHUKOB, ANs KOTOPbIX 3HAHWE 3TUX MHCTPYKLMI 06a3aTensHo.
[Mocne BHeCeHMS U3MEHEHU 1 AOMNOMHEHUI UHCTPYKUUKN noanexaT yTBepXAEeHN0 agMUHUCTpauven
opraHusaumm BKX.

Mpaktnyeckoe 3aHATne Ne 8 Tema: «lloadop marepuajioB u
000py/10BaHMSA LISl CHCTEM XOJI0JHOI0 BOJIOCHAOKEHHU
[{ens: Hayuntses onpenessiTe Ha riia3 U ¢ IOMOILIBI HHCTPYMEHTOB pa3Mepbl U
BU/IbI 3aIIOPHOM, PETYJIMPYIONIEH U BOIOPA30OPHOI apMaTyphl, a TAKKE HHCTPYMEHTOB,
MPUMEHSEMBIX MPU UX pa300pKe U cOOpKe.




Obwue ceedenus. B 3aBUCHMOCTH OT Ha3HA4YEHMsI apMaTypy MOJpPA3AEISAIOT Ha
3allOPHYI0, PErYIUPYIOLIYIO U BOAOPa300PHYIO.

3anopuyro  apmamypy IPUMEHSIOT I I[IEPUOJAMYECKOTO0  BKIIOYEHHS U
BBIKIIOYEHHS OTAEIbHBIX YYacTKOB TpyOompoBona wiM obOopynoBanus. K Hel
OTHOCSITCSI BeHTUJIH, 3a/IBIKKH, TPOXOHBIE TPOOKOBBIE U MOXKAPHBIE KPAHBI.

Pecynupyrowas apmamypa ciiy>kut Jyisi U3MEHEHUsS WIM HOAJAEpPKAHUSA B
TpyOOIpOBOJaX WM OOOPYJOBaHMM JABJICHMS, pacxoJa W YpoBHS Boabl. K Heil
OTHOCATCA KpaHbl JIBOWHOM pEryJupOBKM U TPEXXOAOBBIC, PEAYKUMOHHBIE H
NPETOXPAHUTEIbHBIE KIIANaHBbl.

Booopazbopnas apmamypa npennaznadeHa Juisi pazoopa BOJbI U3 BOAOIPOBOIHON
cetu. K Hell oTHOCSTCS BOIOPa30OpHbBIE U TyaJleTHbIE KpaHbl, CMECUTEIN K MOHKAM,
yMBIBaJIbHUKaM M BaHHaM, a TaKXe apMaTrypa, HCHOJb3yeMas sl JIe4YeOHbIX
YUPEKJICHUMN U JTa0OpaTOPUA.

Kax11p1i1 13 BUAOB apMaTypsl CIYKUT JUIS ONPEIEICHHON MEpEeMEIaeMOM Cpeb:
XOJIOTHOM WJIM ropsiueii BOAbIL, Iapa, KOPPO3UOHHBIX CPE U JIp.

Apmartypa ObiBaeT MyToBast u (iaHueBas. MydroBas apmaTypa npenHa3HaueHa
JUIsL pe3b0OBBIX COEAMHEHUN TPyOOIIPOBOIOB, a (uiaHLeBas - A1 (IaHLIEBBIX.

Hucmpymenmor  u  npucnocobOnenus: WITAHTEHUUPKYJIb W MacluTaOHas
WU3MEPUTENbHAS JINHEWKA.

IHoaroroBureabubie padoTwl. [logoOpate 00pa3ibl  apMaTyphl:  3alOPHOM
(BEHTMIM, 3aJBH)KKM, NPOOKOBBIE M TOKAPHBIE KpPaHbl), PEryIupyromend (KpaHsl
JIBOMHOM pEryJMpOBKU, TPEXXOJOBBIE KpaHbI, MPY>KUHHBIE U PHIYAKHBIE KIIANaHBI,
oOpaTHbIE NOJBEMHBIE U TIOBOPOTHBIE KJIallaHbl), BOJOPA300pHOIl (BoAOpa300OpHbIE U
TyaJIeTHbIE KpPaHbI, CMECUTENM K MOHKaM, yMbIBAJIbHUKaM M BaHHaM), a TaKxke
WHCTPYMEHTHI U MPHUCTIOCOOJICHUS, TPUMEHSIEMbIE TIPH pa300pKe U COOpPKE apMaTyphbl
(raeuHbIe KJIHOUM, TApAJUIEIBbHBIE U CTYJIOBbIE TUCKH, OTBEPTKH U FailKOBEPTHI).

ITopsioK BHINIOJTHEHUS

1. Onpenenuth TUN BEHTWIEW M MaTepual, U3 KOTOPOrO OHU H3rOTOBJIEHBI. Yem

OTJIMYAETCS BEHTWIb C IPSIMBIM IIMUHAEIEM OT BEHTWIA C HAKJIIOHHBIM IIMUHAEIEM?

VYkazaTh, Kakod Marepuan MPUMEHEH i YIUIOTHEHUS 3aTBOpa, Ha KakKylo

TEeMIIepaTypy U JIaBjieHHe OH paccuuTaH. OObSICHUTh, KaK YCTAaHABIUBAIOTCS] BEHTUIIH

B 3aBHCHUMOCTH OT JABWXEHHUS BOJIbI WM TerioHocutens. Pa3zoOparb u coOparthb

BEHTWJIb U paccKka3aTh O Ha3HA4YeHMHM Kaxzaoul neranu. OnpenenuTs Ha Tria3s

JMaMETpPbl BEHTHJIEH.

2. 3aMepuTh MITAHTCHIMPKYJIEM JUAMETPhl BEHTHIICH U 10 U3MEPUTEILHON THHEIKe

onpenenuTh pasmep (auamerp) B MM. CpaBHUTH TOJIyYEHHBIE PpE3YyJbTaThl C

pa3MepaMmu, ONpeAesieHHbIMA Ha Tja3, ¥ ¢ 0003HAYCHHUSIMH Ha KOPITyCE BEHTUJICH.

Pe3ynbrathl 3amMepoB 3anucaTh Ha JUCTe Oymaru.

3. OmpenenutTh TUN 3aJBWXKEK M MaTepuall, U3 KOTOPOTO OHHM H3TOTOBJICHBI.

OOBACHUTH, YEM OTJIMYAETCS TMapajuielbHas 3aJBWXKKAa C BBIIBWKHBIM U

HEBBIJBMKHBIM ILITUHJEIEM OT KIIMHOBOA.

4. 3amepuTh JNHHEHKOW auaMeTp 3aaBHKeK. CpaBHUTH MOIYYEHHBIE pPa3Mepbl C

pasMepaMu, ONpe/eICHHbIMA Ha TJia3, U ¢ 0O003HAYEHUSMHU Ha KOPIYCE 3a/IBHKEK.

Pe3ynbpTaThl 3aMepoB 3anucaTh Ha JIUCTE OyMardu.

5. Ompenenuth THUN NOPOOKOBBIX KpaHOB M MaTepuall, U3 KOTOPOrO0 OHHU

U3roToBieHbl. OOBSCHUTH, YEM OTIUYAIOTCS HATsDKHbIE MY(TOBBIE KpaHbl OT



CAIbHUKOBBIX W KpPAaHOB, YCTAHABJIMBAEMBIX HA BHYTPEHHHMX TIa30MpoOBOax.
Pazo0path u coOpaTh mpoOKOBbIN KpaH. OnpeaenuThb, U3 KaKMX YacTel COCTOUT KpaH
Y KaKUe YacTU KpaHa MoABEpraroT nputupke. OnpenenuTs Ha TJ1a3 [uaMeTp KpaHa.

6. 3aMepuTh qUaMETp KPaHOB, KaK yka3aHO B M. 2. CpaBHUTH MOJTYYEHHBIE pa3Mephbl
C pa3Mepamu, OIpeICICHHBIMH Ha TJI1a3, U ¢ 0003HAUECHUSIMU Ha KOPITyce KPaHOB.

IIpakTuyeckoe 3ausiTie Ne 9 Tema YcerpaHeHne HEHCHPABHOCTEl X0JI0/IHOTO BOJOIPOBO/A
Lenw ypoka:

JunakTudeckas - IO3HAKOMHUTD YYaIUXCs ¢ IPOCTEUIIUM PEMOHTOM JIEMEHTOB CHCTEM
BOJIOCHA0KEHUS, TPOAEMOHCTPUPOBATH IPUEMBI pabOTHI,

PazBuBaromast — co3gark ycinoBus A1 GOpMUPOBAaHUS 103HABATEIbHBIX U KOMMYHUKATUBHBIX Y'Y /I,
BocnuratensHas - co3naTh yCIoBHA Ui IPOPECCHOHATIBHOTO M IMYHOCTHOTO CAMOOIIPEICTICHHS.
Cpeocmea: cmecuTenb (HEUCTIpaBHbIHN ), IPOKIAKH, IUIAHTH, CEKYHIOMED.

Tun ypoka — ypox GOpMHPOBAHUS HOBBIX 3HAHHUN

JIuunocmmuute pe3ynromamaot: NPoPecCUOHATBHOE CAMOOIIPEIEICHNE

Memanpeomemmnule pe3yiomamot.

anyHocTHbIe YV ][ (MoTHBaIMs): OCO3HAHHBIA BBIOOP Oynymieil mpodeccun U JanbHEHIIero Mapupyra
oOy4deHus

perynstuBHble YVYJl (mnaHupoBaHuUE): IUIAHUPOBAHME JIEATENBHOCTH KAXKIOrO YdYalllerocs Ha
JOCTH>KEHUE O0LIeH 1enu KOMaH bl

KoOMMyHHKaTuBHBIE YVY/[: ymMerp paboTaTh B KOMaHZE, apryMEHTHPOBAHHO OTCTAaWBaTh CBOIO TOYKY
3peHus, CIBILIATh ApIYMEHThI TOBApUILEH, IPUHUMATh PEIICHUE

no3HaBaTesibHble Y'Y/ pacmmpeHue Kpyrosopa O MUPE NPOQPECCHid, TEXHOJOTHSX BEICHUS J0Ma,
PEMOHTE POCTEUIINX 3JIEMEHTOB BOJIOCHA0XKEHUSI.

mnaHocTHBIE Y'Y J] (TBOPUECTBO): pa3BUTHE KPEATHBHBIX CIIOCOOHOCTEH ydaIInuxcst

perynstuBHble Y'Y ]| (KOHTPOJIb U OLIEHKA): CaMO- U B3aUMOKOHTPOJIb

IlIpeomemmnsie pezynrvmamol. HAy4YUTbCA MEHATh NPOKIAAKY B KpaHE, PacIIMPUTbh KPYro3op O MHpE
npodeccui, 37eMeHTax BOJIOCHAOKEHHUS.

JTanbl ypoka:

OCHOBHBIE ITaIIbI Urto nenaet y4uTenb UTto nenaroT y4eHUKH

ypoka

[y 1. ITpoBepsieT TOTOBHOCTH K 1. Pa3amuHKa nepeq Hayajaiom

(TOATOTOBUTEIBHBIIN YPOKY (MTpOBO€ YIpa)KHEHUE ISl | YpOKa, OTBEUYAIOT Ha BOMPOCHI

JTan ypoka) CO3/1aHUS aTMOC(epbI YUUTEIS.
corpyanunuectBa «lIpuset!» - Kparkas 3anuce urora
M03JI0pPOBAThCS 32 PYKyY ¢ 3 JIOMAITHEro 3aJaHus Ha
YUYEHHMKaMHU KJlacca, He oTmyckas | kaproukax-nucrtax 10x10 cm,
PYK TOTO, C KEM yXkKe B3auMonpoBepka /I3, cnarot
M03710pOBAJICs), MPUCYTCTBUE JIACTHI C 3aJaHUHUSMHU.

y4aluxcs 1o CIHCKY,
BBINIOJIHEHHOE JIOMAIIHEE 3a/laHue
(TMCBEMEHHBIH OTIPOC).
Opranuszyer nposepky /3 B

napax.

2. Co3paetr cuUTyanuo 2. Yyamuecs pucyroT 1I0M U
3aTpyJHEHUs, 00yCIOBICHHYIO DIIEMEHTHI CHCTEM

HEXBATKOM 3HaHusA. 3ajnaer BOJIOCHA0KEHUSI.

BOTIPOCHI.

3. Ilpeanaraet chopmynupoBats | 3. [Ipeayararot BapuaHTHI TEM.
TEMY YpOKa, COCTaBHUTH TUIaH [Ipennararot miaH ypoka.

ypoKa.




4. KoHLIEHTpUpPYET BHUMAHUE
yJaluxcCs Ha OCJIN U 3a/iadax.

4. KOHLIEHTpUPYIOT BHUMaHUE HA
3a/1a4ax, KOTOPbIEC MPEJICTOUT
JIOCTUTHYTb.

Oran 1. 1. Opranusyet nouck u uzydenue | 1.OpranuszyroT paboTy 1o
HOBOro Marepuaina. [lomoraer M3Yy4YEHUIO HOBOI'O MaTepuaa.
HaIOJIHUTh PUCYHOK HY>KHBIMHU JIOTIONIHAIOT pUCYHOK
3J€MEHTaMHU. AJIEeMEHTaMU BOJIOCHAOXKEHUS,
3alMCBIBAIOT B TETPAlb
Ha3HA4YE€HHE JIEMEHTOB.
PaccmarpuBaroT, Kakue 3J1€MEHThI
MO/l CUJTy IOYUHUTH UM.
2. ITogBoauT utor padboTs 1o 1
3TaIy, Bpy4aeT MeaIu-OTKPBITKU | 2. YYacTBYIOT B (POPMYTHUPOBKE
JTy4IIUM (B KOHIE YPOKa KaKIblii | UTOTA.
YUEHUK CMOKET IOMEHSITh
MeJalii Ha OLEHKH)
JlenyKTUBHBIN Peamusyer B hopme Bonpoca KoHuentprupyroT BHUMaHKe Ha
3MOLMOHAIBHO- Mepexo/1 OT 00IIEro K YaCTHOMY 3a/1ayax BTOPOTO ATana ypoka.

JIOTUYECKUMN TIEPEXO/T

«Bo Bcex ClIydadx HaM HYKCH
CICHUAHCT — Cliecaph —
CAaHTEXHUK WM KaKOU-TO PEMOHT
MBI CMOXKEM BBIIIOJIHUTh CaMH,
COKOHOMUB IIGHI)I‘I/I?», TaKUM
00pa3oM J1aeT yCTaHOBKY Ha
MPEACTOSIIYIO paboTy U
MOTHBAIUIO 3aTIOMUHAHMSI.

Oran 2. 1.Opranusyer pelieHre u aHajiu3 | Y4YacTBYIOT BMECTE C YUUTEIIEM B
3a/1a4: IEMOHCTPUPYET OpraHM30BaHHON COBMECTHOM
BO3MO’KHbIE€ HEHCTIPABHOCTH, JIeSITEIbHOCTH, JIEJIat0T 3alHiCH B
IIPOrOBapUBaET AJITOPUTM TETpaJb.
PEMOHTA IPOCTEHIINX 3JIEMEHTOB.
Opranuzyer BMecTe ¢ 1eTbMU
OTKPBITHE YaCTHBIX aJITOPUTMOB
peleHns 3a1a4. 2. ITogBoasaT utor paboTsl U
2. [logBoauT utor paboTsl IIPAKTHYECKOTO MPUMEHEHHUS
BTOPOTO 3TaIa HOBBI 3HAaHUM.
WNHnykTHBHBINA OT npuMeHeHus 4acTHBIX 3HaHu# | KoHUeHTpupyloT BHUMaHKE Ha
HMOLIMOHAJIBHO- K coJiepKaTeabHOMY 00OOIIEHUIO | MpeACTOosIIeH 3a1a4e

JIOTUYECKHIN TEPEXO/T

Ha IPUMCHCHHEC HOBOT'O IMMOHATHA,
JTaeT YCTAaHOBKY Ha MPECTOAIIYIO
pabory.

Oran 3

Opranusyer 3aKkpersieHue 3HaHui
HyTeM BBIITOJTHCHU ST
MIPaKTUIECKOU PabOoTHI,
HHCTPYKTaX I10 3aMEHe
MPOKJIA/IKU B KpaHe.

[Ipennaraer komaHgaM OTBETUTH
Ha BOIIPOCHI OTKPBITOTO
TECTOBOI'O 3aJaHHS.

[IpoBepka u B3auMonpoBepkKa
pabor.

3aKperuIsioT MOTyYeHHbIE 3HAHUS
Konkypc no 3ameHe mpokiaaaku B
KpaHe Ha CKOPOCTb.

OTBeuaroT Ha BOIIPOCHI.
B3anMoOKOHTpOIIB.

IloxBoagT uTOT.




Opranusyet 00001IeHNE
MaTepuana, aKIeHTUPYS
BHUMaHHs Ha npodeccuu
cliecapsi-CaHTEXHHUKA..

3akyrouuTeNbHbIN ATan | 1. OpranusyeTt nojaBeeHue 1.IToxBoasT 0000ILIEHHBII UTOT.
ypoka 0000IIIEHHOTO UTOTa YPOKa.
2. [ToBTOpSIET BBIBOJI MOCIIE €r0 2. Cnymarot, NOHUMAIOT
KOPPEKIIHUH. BaXKHOCTh U IIEHHOCTb.
3. Opranusyer MOTHUBAIUIO 3. MBICIIEHHO HAaCTpauBaIOTCA HA
MEePCIEKTUBHI (TOCTAaHOBKA YBJIEKATEJIbHOE U3YUCHUE TEMBI B
JIOMAITHETo 33JaHUs: OT KaKOTO JaNbHEHIEeM.

CJIOBA MPOU3OILIO CIOBO
«YHHUTa3», KOrjga u B Kakou
CTpaHe OH MOT MOSIBUThCH,
M0YEeMY Y COBETCKUX YHHTA30B
€CTh T0JIOYKA, @ Y MHOCTPAHHBIX —
HET.

Kparkuii KOHCIIEKT TeopeTHYeCKOro MaTepuaJia AJsi ypoka

Cucrema Bo1ocHa0XKEHUS MTPECTaBIIAET COO0H KOMIUIEKC COOPYKEHUH, 000pYyAOBaHUS U
TpyOONpPOBOJOB, OOECTIEUNBAIOIIUX 3200p BOABI U3 MPUPOIHOTO UCTOYHUKA, OUUCTKY U ee 00padoTKy,
TPaHCIIOPTUPOBAHKE U M10JIa4y BO/bI OTPEOUTENSIM TPEOYEMBIX PacX00B U KauecTBa.

B nmr060M komIiekce BOAOCHA0KEHUS €CTh PsiJl HEOOXOIUMBIX COCTaBIISIONINX. Y KaXa0u
W3 HUX CBOS 33jJlauya U KOHCTPYKTUBHASI HHAUBUyalbHOCTh. COBpeMEHHas cxeMa
MIOCTABKHU pPECypca COCTOUT HU3:

¢ HCTOYHHK BOJbI;
e HACOCHBIN arperar;

e pacmpenenuTenbHas CETh TPYOOIPOBOIOB;
e HAKONMUTEIIbHBIN pe3epByap;

e OYHCTHOE (PUIBTPYIOIIEE YCTPOUCTBO.

M cTOYHMKOM BOJIBI B JIOKAJIBHOM BOJONPOBO/IE OOBIYHO SIBISIETCS KOJIOAEL JIMOO
ckBakrHa. [IepBbIil MOHTHPYIOT B Cily4ae, KOT/1a BOAOHOCHBIH IJIACT HE CIIMILKOM JATIeKO
OT MOBEPXHOCTH (He riayoxe 8-15 meTpoB). B ocTanbHBIX BapHalUsIX yCTPauBaroT
cKkBakuHY. J{J1s1 ee popMuUpOBaHuUs NPUBIIEKAIOT CIIEHUATBHYIO TEXHUKY U O0yYEHHBIX
OIIEpaToOpPOB.

I[JBI BBITIOJTHCHHA PEMOHTA CAHTCXHUYICCKUX YCTpOﬁCTB HGO6XOJII/IMO HU3YYUTHb UX
KOHCTPYKIHIO. HGI/ICHpaBHOCTI/I qame BCCTO BOSHUKAIOT B BOAOIIPOBOJHBIX KpaHax U
CMCECHUTCIIAIX.

B Hacrosimee BpeMsi LIMPOKO NPUMEHSIOT cMecumeny — yCTPOUCTBA ISl OJJaYU XOJIOAHOM,
ropsiuer Wiv TETUIOW BOAbl. Hama mpoMBIIIIIEHHOCTh BBIITYCKAE€T CMECHTENH PA3JIMYHOTO
Ha3HAYCHHUS: JUIS YMBIBAIbHUKOB (LIEHTPAJIbHBIE), VISl BAHHBI M YMBIBaJIbHUKA (00IIKE), IS
BAHHBI C TyIIEBON CETKOU U T. A.



Puc. 84. BononpoBojusiii kpan:
| — MaxoBMY0K; 2 — INIUHIENS:
3 — ymioTHUTENbHAasA raiika, 4 —
Kopmyc; 5 — ma#iba ¢ ImpoKIaKoii;

Puc. 85. Cmecurens: 1 BEH-
TIJIbHAA TOJIOBKA; 2 KOpITYC;
6 — ruesmo 3 — BOAOM3JIMBHas TPYOKa

[Ipu paGote cMecutenss MOTYT BO3HUKHYTH CJIEIYIONINE HEUCTIPABHOCTH.

1. IIpu oTKpPBITON BEeHTHJIHLHOM I0JIOBKE BOJAA MOATEKAET MO MINNH/IETI0 B CTOPOHY
MaXOBHYKA.

st ycTpaHeHus MOATEKaHUsI BOJIbI HAJIO:

- IOATSIHYTh (3aKPYTUTH CUJIbHEE 10 YaCOBOM CTPEJIKE) raiiky.

- Ecniu 3TO HE MOMOXKET, TO HY>KHO MOJHOCTBbIO OTBEPHYTh T'aliKy U BBITAIIUTh TOHKON
OTBEPTKOM CTaphIi CabHUK (HAOMBKY) U3 3a30pa MEXIY IIMUHACIEM U KOPITYyCOM.

- [Tocne 3Toro HaMaThHIBAIOT HA IIMUH/IEIh HECKOJIBKO BUTKOB MTPONUTAHHON MACJIOM JIbHSHOM
WIM KOHOIUISTHOM HUTH (ITAKJIN).

- l'aliky 3aBOpauMBarOT B KOPIYC, YIUIOTHSS CAIBHUK, M TIPOBEPSIOT JIETKOCTh BPAIICHUS
HITTUHAEIIS MAXOBUYKOM.

2. I1pu 3aKpbITOif BEHTHJILHOI T0JIOBKE BOJIa KanaeT U3 KPaHA WM MPHU ee OTKPbIBAHUM
CMeCHUTE/Ib HAYMHACT I'yJleTh H BAOPHPOBATh.

- Jlu1st yCcTpaHeHHs 3TUX HEUCIPABHOCTEM ITPEXK/IE BCETO MEPEKPHIBAIOT 3aIIOPHBIMU
BEHTWJISIMH ITOJAa4y XOJOAHOM M TOPSIYEN BOJBI B BOJOIPOBOIHYIO CUCTEMY BAalIEro KUJIMIIA.
- 3aTeM, Bpalllasg MaxOBUYOK MPOTUB YaCOBOM CTPEIKU, OTKPHIBAIOT BEHTHJIBHYIO T'OJIOBKY,
4TOOBI POBEPUTH HAICKHOCTH MIEPEKPHITHUS BOBI.

- OTKpy4YMBaIOT BUHT KPEIUICHUSI MaXOBUYKA U CHUMAIOT €rO0.

- [Tociie 3T0r0 KIIFOYOM BBIBUHYMBAIOT KOPITYC BEHTWJIBHOW F'OJIOBKM U3 CMECHUTENIS U
3aMEHSIOT NPOKJIAJKYy Ha HOBYIO.

3. MaxoBH40K HEBO3MOKHO 3aBEPHYTH /10 KOHIIA, BO/JA OCTOSIHHO BHITEKAET CTPYIKOIA.
[IpuunHO# TOTO SBISIETCSI U3HOC PE3bObI Ha LIMUHENE WM B Kopiyce . J{ns ycTpaneHus
ATOM HEUCIIPAaBHOCTH HEOOXOUMO 3aMEHUTh BEHTUJILHYIO TOJIOBKY.

IIpaBuia 6e3onacHocTH

1. Ilepen TeM Kak peMOHTHPOBATH CAHTEXHUYECKOE 000pYI0BaHHE, 0043aTEIbHO OTKIIOUNTh
110J1a4y BOJIBI.



2. Henb3s BBIKpY4YHMBAaTh BEHTUIIBHYIO TOJIOBKY TUIOCKOTYOILIaMH, TaK KaK OHU MOBPEXKAAIOT
MOBEPXHOCTH T'OJIOBOK.

3. AKKypaTHO, 0€3 EPEeKOCOB 3aKPyUHUBaTh JIETAIN KpaHa U BEHTHJILHON TOJIOBKH, YTOOBI HE
copBath pe3b0y.

4. Tlocne peMOHTa CAaHTEXHUYECKOT0 000PyI0BaHUS BEHTUIIb MOJJa4H BOJIbI B
BOJIOTIPOBOJIHYIO CUCTEMY Balllei KBAPTUPHI OTKPHIBATH TUIABHO, HEcmema. TolIbKo
yOeIUBIINCH, YTO B OTPEMOHTHPOBAHHOM 000pYyI0BAaHUH BOJIa HE MMOATEKAET, OTKPHIBATH €r0
MOJIHOCTBIO.

Ilpakxmuueckan padoma No9
HN3ydyeHue U peMOHT CMECUTEJIS U BEHTHJIbHOM I0JIOBKH

1. Paccmotpure cmecutenb. Onpeaenure, s 4ero OH NpeAHa3HaueH: JIJIsl yMbIBAJIbHUKA,
JUUISl BAHHBI M YMbIBAJIbHUKA U T. 1.
2. Haiinure B cMecurere:
- BEHTWJIbHBIE TOJIOBKH JIJI1 XOJIOAHOM U TOPSIYEN BOIBI,
- KOpImyc,
- BOJIOU3JIMBHYIO TPYOKY.
3. Pasbepute BOIONPOBOIHBIN KpaH U HAWIUTE B HEM:
- IINHWHJIEIb,
- MAXOBHYOK,
- KOpIIyC,

- YILIOTHUTEJbHYIO TalKy.

4, OTpGMOHTHpYﬁTe YKa3aHHOC YUUTCICM CAHTCXHHYCCKOC O60pYI[OBaHHe (HOMGHSITB

npokiaaky). [IpoBeprTe KauecTBO peMOHTA.
5. 3akoH4YHUB PabOTy, BEIMONTE PYKU C MBLIOM.
Bonpockl 0OTKPBITOr0 TECTOBOIO 3aJaHUA 1JIs1 KOMAaHI.

1. OOBscHUTE IMPUINHY HCUCIIPABHOCTHU. MaxoBHYOK HEBO3MOXKHO 3aBCPHYTH OO0 KOHIIA, BOAA

IIOCTOSIHHO BBITEKAECT CTPYUKOM.

2. HpI/I 3aKpBITOﬁ BEHTHUJIbHOI IOJIOBKE BOJA KaIaeT U3 KpaHa UJIk IIpU €€ OTKPbIBAHUU CMCCUTCIIb

HAuMHAeT T'y1eTh U BUOpUPOBaTh. UTO HYKHO 3aMEHHUTH?

3. Kaxwue ABa IMEPBBIX )ICfICTBI/IfI HY>XHO BBITTIOJIHUTDb, HAYWHAA PEMOHT 3JICMCHTOB BO}IOCHa6)KeHI/I5[ n

KaHaau3zanuu?

OTBeTbl Ha BONPOCHI:



1) u3HOC pe3rObl HA MIMUHJIETE,
2) HY’)KHO 3aMEHUTH MPOKIIAJIKY,

3) OTKJIFOUUTH BOJY, TPOBEPUTH BEHTHIIEM HAJIMYHE BOJBI B TPYOE.

MpakTuyeckoe 3aHaTue Ne 10 YctpaHeHUe HeucnpaBHOCTEN ropsayero sogonpoBoaa

OCHOBHbIMW HEMCMPABHOCTAMM CUCTEMbI FOPSIHEro BOAOCHAGXEHMSA ABNSOTCS: paspbiB
BOAOHarpesaTens u3-3a npesbllLUeHNA pac4YeTHOro AaBrie-Hus, Y4To onpeaensdeTcs no
MOSIBIIEHNIO HA ero NOBEPXHOCTM BOAbI, NPOCaYMBatOLLENCs Yepes n3onsaumo. Ita aBapus
MOXET NPO-U301UTKU, eCNN OTCYTCTBYET UIM HEUCNPaBEH NpeaoXpaHNTENbHbIN KnanaH (B
pesynbTate neperpesa BOAbI NPU OTCYTCTBMM UIN HEAOC-TaTOMHOM ee pa3bope). [na
npeaoTBpaLleHnsa aBapum HeobxoaAn-Mo He pexe OAHOro pasa B MecsL, NPOBEpPsTb JeNCTBUE
KnanaHa, KOTopbI AOSMKeH obecnednBaTb NPUHATOE pacyeTHOe AaBreHe B BOAOHarpeBaTene;
pas3HOCTb TeMnepaTyp BoAbl Y BOOOPA3bOPHbIX TOYEK HA HEKOTO-PbIX CTOSIKaxX BCreACTBME: a)
3aCOpPOB B HMWXKHEWN YacTu CTOSIKOB; 6) BO34YLUHON NPOOKM B BEpPXHEN YacTu CTOsIKa, ANns
YyCTpaHeHWs1 KOTOPOW BO MHOIMX Criydasx cnenyeT nepenenartb CTOSK; B) He
OT-perynmpoBaHHbIX CTOSKOB CUCTEMbI C TYNNMKOBOW pa3Boakon. He-o6xoammo oTperynupoaTtb
pacxodbl BoAbl MO CTOAKaM C NOMOLLbIO BEHTUIEN, HAXOASALWMNXCA B X HUXKHEN YacTu; I) 3acopa
LUMPKYNA-LMOHHOM NMMHUM HEAOrPEBAIOLLErOCs CTOsIKa (onpeaenseTcsa Ha OLynb No CTENeHn
Harpesa B YacCbl MMHUMAaIbHOrO pacxofa BoApbl); 4) OTCYTCTBUS TENIOMU30NSALUMM Ha ropsyven
mMaructpanu. B aTom crnyvae oTcTalowmm ABASETCS NOCNEAHNA CTOSIK, CHMTas Nno xoay
ABWXEHWS BOAbl; NpopxasreHne Tpybonposoaa n 3aMeeBUKOB BogoHarpeBaTenen B pesynbrare
pasbeaaHust Tpyd cBo6OAHBIM KUCNOPOAOM, COAEPXKa-LLUMMCSA B BOAE, NMPU NITIOXOM KayecTBe
OLIMHKOBKM TPYO, Npn 0no-poXXHEHMM YacTn TpybonpoBoaa (13-3a HegOCTaTOYHOrO Hamnopa) B
MecTax CBapKM OLMHKOBaHHLIX TPYO 1 nepeceyeHuns Tpybamm MexayaTaXKHbIX NEePEKPLITUR, Npn
rnyxowv 3agenke Tpybbl B 3TOM nepekpbiTun. YTobbl n3bexate NpopaBneHnsa n pasbegaHus,
HeobxoaQMMo aepkaTb BogoHarpesaTenu n TpybonpoBoabl NOCTOSAH-HO HANOSTHEHHbIMU BOAOW U
yCTaHaBnMBaTb cneyunasnbHble PUbT-pbl, NOMMOLALWmMe KUCNopoa 1 yrnekncnoTy. Ecnu
CTOSIKM ropsiyero BOAOCHAGXeHNSA CKpbITbl B CTEHE UMW NAHENN, TO yTeyka BoAbl Yepes
npop>XaBeBLUME YHaCTKN CTOSIKOB MOXET OCTaTbCA HE3aMeYEHHON B TeYEHUEe ONUTENBbHOMo
BpemeHun. MNoaTomy Heob6xoanMo Nepnognyeckn NnpocmMaTpmBaTh HUXKHWE, BbIXOASLME B NogBan
4YacTU CTOSIKOB M y6exaaTbCs, YTO OHM HE CMayMBalOTCS BOAOW; MpopXXaBrneHve
NonoTeHuecyLInTenen, NPUcoegMHeHHbIX K CUC-Teme ropsiyero BogocHabxeHusi. CKBo3Hoe
npop>XaBrneHne Nponc-xoauT B MECTax CBapku 1 B TOM Clny4vae, Koraa nonoTeHuecywmTenb
BbINOJSIHEH B BMAE permctpa. [Noatomy npu 3ameHe npopkaBeBLUMX NONOTEHLEeCYLLIMTENEN
HOBbIMW UX HaA0 BbINOSHATb U3 OLMHKO-BaHHbIX TPYD B BUAE 3MEEBMKA U BCE COEANHEHUS
aenatb Ha pe3bbe nnu yctaHaBnuBaTth YyryHHble NONOTEHLECYLLINTENN; Nepepacxoq TennoThbl
Ha ropsiyee BoAOCHabXXeHne BCreACTBME yTe-4eK ropsver Bogbl, OTCYTCTBMS U30MNALMN Ha
MarmcTpansix n CTosa-kax U HeOTPEerynMpoBaHHOCTM pacxoda no ctosikam. B cuctemax ¢
HenocpeacTBEHHbIM BOAOPa3bopoM NpMYMHON nepepacxofa 4acTo ABMASETCH HEMCNPaBHOCTb
TEpPMOpPErynaTopoB. YTeuka Boabl 06bl4-HO HabnogaeTca n3 KpaHoB CMecuTenen n TyaneTHbIX
KpaHOB. 3HaunTENbHOE CHMXKEHME pacxoda TensoTbl B CUCTEMAX ropsiiero BOAOCHabXeHns
XWUNbIX 30aHUN JOoCTUraeTcst Npu nx paboTte B HOYHOE BPEMS C NMOHMKEHHOW TeMnepaTypom
BOAbl. [Ang 3TOro B LLEHTParibHOM UM MECTHOM TEMNNOBOM NYHKTE MOHTUPYIOT ABa
Bu-meTannMyeckux pene - HEBHOE, NOAAEPXKNBAIOLLEE TeMnepaTypy NOCTynatoLwen K
notpebutensam soabl Ha ypoBHe 60 °C, n HouHoe, obecneunsatowee ¢ 0 4 30 MuH g0 5 4 yTpa
TemnepaTypy aTton Boabl okosio 45 °C. lNepekntodeHne pene NnponsBoanTCs aBToMaTU4e-CKu -
4acoBbIM MexaHM3MOM. [NMprMeHeHNe Takon yCTaHOBKN obecnevrBaeT 9KOHOMMUIO TENSOTbI B
Ho4yHoe Bpems oo 50 %. OTcyTcTBME UNKM HeQoCTaTOMHasA TOMLWMHA U30NSUMM Marn-ctpanemn n



CTOSIKOB CUCTEMbI rOpsAYero BogOCHabXeHNSA He TONb-KO NPUBOAUT K BONbLLUMM NOTEPSM
TEennoTbl, HO N YBENNYMBAET PacXo dNEKTPOIHEPIUN Ha Nepekayky LMPKYNSLUMOHHON BOAbl, TaK
Kak npu ee oxnaxaneHun B Tpybax Heobxoanmo yBenmuuTb ee pacxod. lNotepu TennoThbl
TpybonpoBogamm cUCTEM ropsiiero BOAOCHAGXEHNS MPU HANMYUN LEHTPanbHbIX TENTOBbIX
NyHKTOB B cpefHeM cocTaBnsaoT okono 30 % Bcen pacxogyemon u n3 Hux 4o 80 % npuxogutcs
Ha NOTepWU TENNOTbl CTOSIKAMMN 3TUX cucTeM. NoTepn TennoTbl NPU CIMBE XUMNbLaMn Boabl,
OCTbIBLLEN B CUC-TEME, YaLLe NPOMUCXOAAT B rpynnax 3gaHunin, cHabxaembix Bogon ot LTI, yem
Gonblue pagnyc 4eNCTBMS 3TOro NyHKTa, Tem 6onee 3Ha-4YMTeNbHO CHUXKEHNE TemnepaTypbl
HarpeToun BoAbl Y Hanbonee yaa-neHHbIX OT HEro 3g4aHnsax n 6onblue Crve BOAbl XUIbLaMW.
[onon-HuTenbHoe pasnuyve B TemnepaTtypax Bobl, BbIXOASALLEN U3 Kpa-HOB-CMeCcUTerewn,
co3faeTcsl BHYTPWU CaMON CUCTEMbI; YEM Jarblue HaXO0AUTCs CTOSIK OT TEMNSIOBOro BBOAA, TEM
Bonblue oxnaxaeHue Boabl M LMPKYNAUNSA BOAbI BO MHOMMX CTOSIKaX He4OoCTaTo4Ha. YNyylmnTb
paboTy Takmx cuctem NBC MOXHO, ecnn 3aMeHUTb CUC-TEMbI C ABYXTPYOHbBIM NPUCOEaNHEHMEM
CTOSIKOB CUCTEMaMU C 04-HOTPYOHBIM MX NPUCOEAMHEHMEM K NOLAIOLEN MarncTpanu; npym aTom
PE3KO YMEHbBLLAETCH YMCIIO LIMPKYISLUMOHHBIX KOSeL - OHO ByaeT paBHO YnCry OTAENbHbIX
BeTBen cuctembl. OTperynmpoBaTtb paboTy Takom CUCTEMbI MO CTOSIKAM CpaBHUTENBHO MPOCTO.
OpaHon 13 cywecTBEHHbIX MPUYMH Nepepacxona TensnoTbl, No-TpebnsaemMon Ha ropsayvee
BOOOCHabxeHue, ABNsSeTCa HeCBOEBPEMEH-HOE 3aKpbiBaHMe 06CMyKMBaOLLMM NepcoHanom
napoBOW 3a[BWX-KN Y BOgOHarpesaTenen npu JOCTUXEHUN pacvyeTHON TemnepaTtypbl
HaxoasdLencs B HUX BoAbl. ABTOMaTn4ecKoe perynmpoBaHue noga-4m napa B 3mMeeBuKu
BOJOHarpeBaTenen ycTtpaHseT nepepacxo Te-nnotol. [laBneHne y cmecutenen,
pacnonararLlmxcsa Ha OQHOM CTOSIKE, HO Ha pa3HbiX aTa)Xax 34aHusi, pasnuyHo. Ecnu B
BEPXHEM 3TaXke OHO AOSMKHO ObiTb HE MeHbLUEe pacyeTHOro 9,8-14,7 klla, TO HA HUXKHUX dTaxax
OHO BO MHOr0O pa3 bornblue, YTO NPUBOAMUT K 3HAUYN-TENbHOMY nepepacxony TensioTbl U BOAbl
npw NOMb30BaHUN CMecu-Tenamun. [Ansa ycTpaHeHus 3Toro HegocTaTka Ha NoABOAKaX K
CMe-CUTeNAM, HaXoOAWNMCS Ha HUXKHUX 9TaxKax 34aHusl, yCTaHaBMBa-t0T OrpaHnymTernbHbIe
(apoccenbHble) wanbbl. OCHOBHbIMKU AedeKkTaMn CUCTEMbI XOSNTOAHOrO BOAOCHABXEHMS
ABMA-OTCSA: HEMMOTHOCTM TPyOONPOBOAOB N apMaTypsbl, 3apactaHune Tpyd OTNOXeHUsIMK, Boga
He nocTynaeT K Bogopa3bopHbIM ToukaMm. HennoTHocTu B Tpy6onpoBogax BO3HMKAKOT B
OCHOBHOM M13-3a npopxxasneHunsa Tpyd. Yauwle Bcero npopxasneHue HabnogaeTcs B
OLMHKOBaHHbIX Tpybax: Npu nioxoM Ka4yecTBe OLMHKOBKU; B MEC-Tax rnyxon 3agenku Tpyo B
BGeTOoHHbIEe NepekpbITUS Be3 rmnb3; B Ma-rmctparnbHbiX Tpybax, NPOMoXKeHHbIX No4 nofiaMmn unu B
KaHanax nogpanoB. B nocnegHem cnyyae ytedka BOAbl Yepe3 HEMMOTHOCTM TpybonpoBoaoB
0CoBeHHO ornacHa, Tak Kak ee Tpy4HO 3aMeTUTb BO-BPEMS, YTO MOXET MPUBECTU K paspyLLEHMIO
dyHOameHTa 30aHus. YTobbl 06HapYXUTb TaKyl YTEYKY, HOYLH OTKITHOYaT BCE CTOSKM
BOOONPOBOAA M NOOYEPEAHO NPOCAYLUNBAKOT KaXKabl U3 HUX, UC-MONb3ya 06pe3ok Tpybsbl,
KOTOpbIN NPUKNanbiBalOT K CTOSAKY, M ON-peaenstoT TOT, Yy KOTOPOro WyM BbiTEKAOLLEN BOAbI
cunbHee. Ecnun yteyka Bogbl NpMBena K 3aTONfeHnio noasana, To MeCTO YTEYKM MOXHO HanTu
6e3 npeaBapuTENbHON OCYLLKM NoaBara ¢ NoOMOLLLI KoMApeccopa unu 6annoHa co cxaTbim
BO3ayxoM. CxaTblin BO34YX MO LWMAHry Yepes KOHTPOSbHbIM KpaH NOoCTynaeT B ceTb U byaeT
BbIXOOMTb HApYXy Yepes3 HEMMOTHOCTb. 3apacTaHne Tpyd OTNOXEHUSIMU NPOUCXOAUT U3-3a
TOro, YTO B BOAE 4YacCTO COAepXUTCSA BONbLLOE KONMYECTBO COMEN U MHOPOAHbLIX TS, KOTOpble
NOCTENEHHO OCaXXaalTCsl HAa BHYTPEHHEN NOBEPXHO-CTU TPYD, CyxKasd NX CEYEHME.
HeounHKoBaHHbIe TPpyObl, KPOME TO-TO, pXKaBetoT. OTNOXEHUS BHYTPpU TPYO He TOSbKO
NPEensaTCTBYOT NOCTYMNMEHUIO BOAblI HA BEPXHUE 3TaXM, HO N yXyALalT ee KadecT-Bo. [pun
Marion TosMHE OTNOXEHUI B TpyBax NpOMbIBAlOT UX OT-AESbHbIE YHaCTKM CUSTbHON CTpyen
BOAbl, Bnarogaps Yemy BbiMbI-BalOTCA UNUCTbIE N Buonornyeckne oTnoxeHund. Takoe
MeponpusaTme LenecoobpasHo NPpoBOANTL OANH pa3 B 4-7 neT. «3apocLlumey Tpyodbl MOXHO
ouyunaTb CXKaTbiM BO3QYXOM, MO-CTynaroLwmm n3 6annoHa, KOTopbi NPUCOEANHSETCS B H/XKHEN
yacTtu cTosika. [NocTynaroLwasa B CTOSK BO3ayLLHas CMeCb ByprnT 1 XOpoLLOo yaansieT Co CTEHOK
BCe OTnoXeHusi. OuncTka gaeT nyylime pesynbTaThl, ECNY NpeaBapuUTENbHO Nepea Havyanom
paboT B CTOSK BBECTU KPYMHYH MOBAPEHHY COSb, KYCKM KOTOpOW ByayT canpaTb OTNOXEHUS
CO CTeHOK. 1pn aTOM CKOPOCTb BOAOBO3AYLLHOM CMe-CW1 JOKHa JocTuraTb 2-3 M/c, faBneHve



nogasaemMoro Bosayxa He meHee 0,7 MIa npu ero pacxoge 5-6 M3 Ha 1 M3 Boabl. Bo3gyx
no-4atoT B CETb Nepuoanyeckmn ¢ nepepbiBammn 1-3 MuH no Tpybe, Ha KOTOPOWN YCTaHOBIIEH He
BEHTUIb, @ NPOBOYHLIN KpaH. 3amep3aHue BoAbl BO BHYTPUOOMOBbLIX BOOONPOBOAHBIX CETAX
NPOUCXOAMUT, €CNN A0 HACTYMNNEHMS 3UMbl HE BbINN NPOBEAEHbI Me-PONPUATHUS,
obecnevnBaroLLme noaaepXxaHue NNoCcoBON TeMNepa-Typbl B XONOAHbIX NOMELLEHUNX, rae
NPONOXeH BOAOMNPOBOS, B Ya-CTHOCTM HE ObInn 3aKpbITbl ClyXOBble OKHA Ha Yepaake (npu
BepX-Hen pa3Bojke BO4ONPOBOAA), HE 3aZenaHbl OTAYLUUHbI B LIOKOSIE 3[aHus, He yTenneHbl
noABaribHble NMOMELLEHNSI U HEOTaNIMBae-Mble€ KyxXHW, HE U30NMpPOBaHbl TPyH6oNpoBOAabI B
XONOAHbIX NOMe-LLeHUsX (Ha Yepaakax, B nogsarnax v npuctporkax). B atux mectax Tpy6bl
N30NMPYIOT ABYMS CNOSIMUA BOMSOKA UM MUHEeparbHOW Ba-Thbl, NOCME Yero NUx 3akroyaroT B
AepeBsHHble kKopoba ¢ onurkaMm, CMOYEHHbIMU U3BECTKOBBIM pacTBOPOM. Ha 3umy oT
BOOONPOBOA OTKIOYAT BCE BPeMeHHbIe MOABOAKN - A5 MONMBKM TPOTyapoB U MOCTOBBbIX, K
napbkam, catypaTtopam u T.4.

MpakTuyeckoe 3ansatne Ne 11 TexHosorusi peMoHTa TpyoonpoBoaHoOMn
apmaTypbl.

PeMOHT apmaTypbl, B 3aBUCMMOCTU OT XapakTepa NoBpexXaeHnn, MOXeT
NpoOBOAUTLCS Kak Be3 CHATUSA ee ¢ TpybonpoBoaa, Tak 1 nocne gemMoHTaxa. He
CHMMasi apmaTypy ¢ TpybonpoBoaa, MOXHO YCTPaHUTb NPOMNYCKN Yepes CanbHUK,
noATAHYB HAXXUMHYIO BTYIKY NGO 3aMeHUB CcanbHUKOBYO Habumeky. Mopsgok
npoBeaeHnst Taknx paboT ByoeTt onncaH Huxe.

Takne HemcnpaBHOCTM apmaTypbl, Kak MU3HOC YMIOTHUTENbHLIX MOBEPXHOCTEN
3aTBOpa, NOMIOMKa LWNUHAENS, KOMNbLa canbHUKa, rpyHAOYKCbI, BTYITKM KPbILLKN,
TPELLMHbI B KOPMYCe 1 KPbILLKE apMaTypbl TPEOYIOT YacTUYHOrO (KpbILLKa U
3aTBOp) NMBO NOMHOro AEMOHTa)a apMaTypbl U JOCTaBKM €€ B MAaCTEPCKYIHO.
[Mepepn cHATMEM apmaTypbl, YTOObI 3HATb, C KAKOr0 MecTa OHa CHATa, AenatoT
NMOMETKM Ha KOpMyce 1 Ha CTbiKyeMbIX dofiaHuax Tpybonposoaa.

Mepepn pa3bopkon hrnaHUeBbIX COEANHEHWI 3aTBOP apMaTypbl NNOTHO
3aKpbIBatoT.

[locTaBneHHy0 B MacTEPCKY0 apMaTypy yCTaHaBNMBalT Ha cneunanbHO
OuYULLIEHHOE MECTO WwnuHaenem eeepx. NoBopaynBasd WTypBan NpoTMB YacoBOW
CTPEnkKu, OTKPbLIBAKOT 3aTBOP, 3aTEM OTBEPTLIBAIOT ranky 1 WTypBasn CHUMaKT CO
lwnnHaens. Ecnun Ha BepxHen YacTu WNNMHOEN eCcTb U apyrue getanu
(NpnBoAHasA ronoBka, LWNOHKKY, LLAPUKONOALLMAHUKK), X NpeaBapuTenbHO
CHuMatoT. [lanee, oTBEPHYB ramkn CO LUMUMEK KPbILWKK, €€ CHUMatOT. KpbILLKY
NOAHMMAIOT CTPOro BEPTUKANbHO, Tak KaK AaXe HE3HaYMUTENbHbIN NEPEKOC MOXET
noBpeanTb WNUHAENb B MeCTe nocagku knanaHa. NoBepxHOCTHN pa3bema koprnyca
TWaTenbHO OYNLLAIOT OT CTapon NPOKNaaKu.

[eTanu 3aTBopa, BbiHYTble C KPbILLKOW, pa3dbupatoT. OTBEPHYB ranku co
LUNMANEK rpyHABYKChI, CHUMAKOT HAXXUMHYIO NNaHKy, rpyHAbyKCy, yaansawoT
canbHWKOBYIO HAabMBKY 1 Konbua. Ecrnv HeobxoanMo CHATL Taperky, To oTrnbatoT
npeaoxpaHuTenbHyo Wanby, oTBEPTbIBAOT HAaKUAHYIO ranky, KoTopas Kpenut
Tapenkogepxatenb, UM BbIBEPTbIBAET WNUHAEMNb N3 000MMbI 1, OCTOPOXKHO
npuaepXxmBasa BepxXHUM TapenkogepxaTenb, BbIHUMAKOT Tapernku n rpndok
(wapwuk) n3 mecta nocagku. Bce getanu TwaTtenbHO NPOMbIBAlOT B KEPOCKHE U
HaCyXx0 BbITUPAIOT YNCTbIMU TPSANKaMK, NOCIE Yero TwaTenbHO oCcMaTpuBatoT
Kaxkgyto aetanb. B npouecce ocMoTpa npexae Bcero NpoBepsitoT LEeNOCTHOCTb




Kopnyca 1 KpbILKN apMmaTypbl. 3aTeM npu NoMoLLmM HebosbLIOro 3epkana
ocMaTpuBaloT NOBEPXHOCTU ceania, BbISIBNAA HA ero NoBEpPXHOCTM 3aaupbl,
LapanuHbl U gpyrne nospexaeHus. Takke TwaTenbHO OCMaTpuBarT OCHOBHbIE
aetanu. [Ana obHapyXeHNa BOSNTOCAHbIX TPELUMH NPUMEHSIKOT Nynbl C TPEXKPATHBLIM
- OECATUKPATHLIM YBESNIMYEHUEM.

Hanbonee crnoxHbiM Npu peMOHTE AeTanen apmaTypbl ABMASETCH yCTpaHEHNE
AedeKToB Ha YNSTIOTHUTESTIbHOW NMOBEPXHOCTU apMaTypbl. HedHaunTenbHbIE PUCKN
N LapanuHbl YCTPaHSAKT NyTeM 06TOYKM U WNNAGOBKM HA CTaHKe C nocrenyoLemn
NPUTUPKON. MPpUTUPKY NPON3BOAAT BPYHHYIO UMK Pa3fiNYHbIMU MEXaHNYEeCKUMN
NpPUCNOCcCoBNEeHNAMM.

Py4yHasa nputupka ynnoTHUTESNbHbLIX NMOBEPXHOCTEN (Cefen v KrnanaHoB)
TpybonpoBoAHON apmaTypbl NPON3BOANTCS crieayowmm obpasom.
Ob6pabaTbiBAaEMYO NOBEPXHOCTb M NOBEPXHOCTb NPUTMpPA ( NNUTLI NNU ONpaBKn U3
bonee maArkoro mMetanna, No KOToOpPbIM NPUTUPAIOTCA AeTann apmaTypbl) nepea
Hayanom paboTbl U NPU CMEHE NPUTUPOYHOro Matepuana TwaTtenbHO NPOMbIBAOT
BEH3NMHOM UMM KEPOCUHOM M HACyXO NPOTMPAOT BETOLLLIO, @ NPy He0BXoANMOCTH
ob6ayBaloT BO34YXOM.. 3aTEM Ha MPUTUP TOHKUM CITOEM HAHOCAT NPUTUPOYHYIO
nacTy, pasBeLeHHY0 KEPOCUHOM, U NPUTUPOYHLIN MaTepuar, CMeLlaHHbIn C
mMacnom. [locne aToro Ha4YnHaeTcs nputupka. lNpuTnp nnasHoO BpaLlaroT No
YNSIOTHUTENBHOW NOBEPXHOCTU 6-7 pa3 Bnpaso u Breso Ha 90*. Nocne aTtoro
nosopayusatoT nputnp Ha 180* 5-8 pas, nocre Yyero NpUTUP BbIHUMALOT,
obpabaTbiBaemMyo NOBEPXHOCTb MPOMbIBAOT BEH3NHOM 1 NPOTUPAIOT BETOLLLIO.
3aTeM NpUTUPKY NOBTOPAIOT BHOBb B TOM Xe NOpsAKe, Noka NoOBEpPXHOCTb He
CTaHeT CBETNIOMaTOBOW UK BnecTtaLwen no 3aMkKHyToMy KosnbLy. [locne nputupkm
nacTon cnegyet nNpoaosmkaTb NPUTUPKY B TedeHne 5-10 MUH MUHepanbHbIM
Macnom. KayecTBo NpUTMPKKU NPOBEPAIOT Ha KapaHaall Uin «Ha KpacKy».

'nMy6okne pakoBUHbLI, BbIDOUHLI YCTPAHAIOT MNyTEM HamnmaBKn HOBOro MeTtanna
Ha YNSOTHUTENBbHYK MOBEPXHOCTL C Nocrieayowen 06ToUKOM 1 NPUTUPKON.
Hauny4ywmnm matepmnanom gnsa Hannasku SBNAKOTCH TBepAble Crnnasbl: CTENNT U
copmaunT. TexHonorms HannaekM JOBOSIbHO CIOXHad, TpebyeT crneumanbHOro
obopyaoBaHMs Ans TOYHOro cobnoaeHns TemnepaTypHOro pexmma n no3Tomy
MOXET NPON3BOAUTLCA B PEMOHTHO-MEXaHNYECKNX Lexax 3aBoda crneumanbHo
NoAroTOBMIEHHBIMU PaboYnMM.

OcHoBHbIE onepauunu, ocyLLecTBNSEMbIE MNP BOCCTAaHOBIEHUMN
YNSIOTHUTENBbHbBIX MOBEPXHOCTEN NyTEM HannaBku, criegyowme: O4nCTKa getanu
OT rPs3n N PXKaBYMHbI METaNNYECKUMN LLETKaMK, HanUnbHUKaMM; BbITOYKA
KOnbLEBbIX KaHABOK, pa3aerika qacokK M T.M. Ha TOSILNHY, paBHYO TOMNWMHE
HannaBnseMoro crosi; NoAorpeB AeTanu u Hannaeka. Hannaeky BeayT B 4YeTbipe
CIosA OANHAKOBOW TOSIWMHBI B Npedenax 1,5-2 MM: OTNYCK 1 oxNaXXgeHue
HannaBneHHON geTanun; mexaHnveckasi obpaboTka HannaBfeHHOW MOBEPXHOCTMW.
[MpuHMMas OTPEMOHTUPOBAHHYIO AeTarnb, HeobxoamMmo ybeanTbca B OTCYTCTBUN
Taknx geeKkToB, Kak Hanu4yme TPeLLUVH Crnos crnnaea, nepexoasumx B OCHOBHOW
MeTans, BblkpaluMBaHUe U OTCNnamBaHMUe HannaBneHHOro Cros, PakoBuH,
LLISTAKOBbIX BKIMOYEHUI, TPELLUMH Ha HanfaBfIEHHOM CIl0€ U Ha rpaHuLe OCHOBHOIO
MeTanna.



PeMOHT KopnycoB, KpbILLEK U OPYrMX KOBaHHbIX U NUTbIX AeTanen apMmarypbl
3aKknYyaeTcs B yCTpaHEHUM TPELWUH UK CBULLEN NyTeM BblpyOKM AeekTHOro
MeCTa C nocreaytoLen 3aBapkon n TepMmnyeckon obpaboTkom (OTXKUMOM).
PeMOHT wWnnHaens, NpoBOANMbIN B MPULIEXOBOW MaCTEPCKOW, COCTOMUT B NpaBke
HEe3Ha4YNTESNTbHOro UCKPUBNEHUS WWNWUHAENSA, YAaneHum LapanuH U pUcok,
LLUANAPOBKM N NPUTUPKKN YMFIOTHUTENBHOM MOBEPXHOCTMN.

C6opKy OTpEMOHTUPOBAHHOW apMaTypbl BeayT B nopsigke, obpatHoM pasbopke;
aetanu cobmparoT cornacHo OTMeTKaM, caenaHHbIM KepHepPOM npu pasbopke.

YnpaxHeHue Ne 2. TexHONOrna peMoHTa canbHUKOBbIX YCTPOMUCTB.

CanbHMKOBbIE YCTPOMCTBA CryXaTt 4NnA YNNOTHEHUS MECT BbIXo4a LUTOKOB U
BasioB B Hacocax, KoMnpeccopax, annapaTtax ¢ BpawalLwmnMncs meLlankamm, a
Takke WNUHAENEN 3anopHOW 1 perynupyowen TpybonpoBogHOM apmaTypbl.
KOHCTpyKUMS canbHUKOBBIX YCTPOUCTB pa3HoobpasHa. B 3aBncMmocTu ot mnx
Ha3Ha4YeHNs B Ka4ecTBe HAaOMBKM NPUMEHSIOT pasnnyHble MaTepuansl.

OcCHOBHbIE HeEMCNPaBHOCTU B paboTe canbHUKOBbLIX YCTPONCTB - MPOMNYCK
XWOKOCTU UK rasa BCNeacTBMe HeLOCTAaTOYHOro KOnM4ecTsa canbHUKOBOW
HabuBkuM (Konevw,), HEMOMHOM NX 3aTSXKKN, AedEeKTOB AeTarnen carnbHuKa Unn sana
(TPeLLMHBbI, LapanuHbl 1 T.M.), U3HOCa YNIOTHUTENbHbIX KOMEL, B cCanbHUKax C
TBEPAOM HAabMBKOW, Nepekoca Aetanen canbHuKa.

[Mpn nponycke npexae BCEro NOATArMBaT HAXXUMHYIO BTYIKY. YTo6bI npu
9TOM He NPOU3OLLSIO NepeKoca, ramkm 3aBMHYNBAIOT NOMNEPEMEHHO B HECKOSTLKO
npuemoB, kaxabii pa3 He 6onee 4yem Ha 1 - 1,5 obopoTa.

Ecnu nponyck XXnakocTn unm rada HEBO3MOXKHO YCTPaHUTb 3aTAKKON HAXXMMHOM
BTYIKWN, HAA0 3aMEHUTb MSATKY0 HabuBKy.

3amMeHy canbHUKOBOW HaOMBKK NPOn3BOAAT NPU MNOSIHOM ONOPOXHEHUN FINHUM,
Ha KOTOPOW yCTaHOBIeHa apmartypa.

OTBWHTUB MOMHOCTbLIO ranKn, HAXKUMHYIO BTYJSIKY U3BIIEKAIOT U3 Kamepbl
carnbHUKa 1, NOAHAB MO WNUHAEN0, 3aKpennalT y wTypBana. CanbHUKOBYHO
Kamepy 1 WnnHAenb TwaTenbHO OYULLIA0T OT OCTaTKOB CTapon Habuskn. Kprovok
ONS BblITAaCKMBaHUS HabMBKM HY>KHO BCTaBNATb Tak, YTOObl HE MOBPEaUTb
NOBEPXHOCTU LUNWUHAENS; NOCcne 3TOoro crieqyeT XOpoLlo MPOYNCTUTb CarnbHUK,
NPOBEPUTb NPAMOSIMHENHOCTb NOBEPXHOCTU LUNUHAENS.

3atem yknagbiBaloT B CanbHUKOBYHO KOPOOKY paHee 3aroTOBSIEHHbIE KOMbLa
HOBOW HabuBkK. HabnBKy Hape3aloT OTAENbHBIMU KyCKaMn C KOCbIMW Cpe3aMMu.
Mpwn yknagke oTaenbHbIX KYCKOB B CanbHUKOBYIO KOPOOKY HY>XHO CneauTb 3a TeMm,
4YTOObI NX cpe3bl BbINIM CMeLWEeHbl OTHOCUTENBHO APYr ApYyra Ha yros He MeHee
90*. 3anonHMB canbHUKOBYIO KaMepy KofibLamu HabuBKK, BCTABAAOT HAXKUMHYHO
BTYIKY 1 ob6xnmaroT Habueky. Nocne atoro 4obaBnAT crieaytollee KonbLuo u T.4.
BblcoTy canbHMKOBOW HABMBKM MOXHO CYMTaTb 4OCTAaTOYHOM, ecnu nocne
NnosIHOro o6XxaTma BTyMKa canbHUKa OnycTUTCA B rHe340 He Bornee yem Ha 5-8 mm.
Mpwn Habueke canbHUKa HEOBXOAMMO YepenoBaTb €ro OOTAXKKY C
npoBopavnBaHneM LLNUHAENS, HE AONyCKasi NPy 3TOM nepekoca HaXXUMHOM
BTYJIKW.



BenununHa 3ataxku npm 3ameHe HabuBKM He JOMmKHa BbiTb Ype3MepHON.
OKoH4aTenbHO 3aTSXKKYy calfibHMKa 40 TpebyeMbix NpeaernioB perynupyroT npu
npoOHOM NycKe, Korga getanu canbHuka dyayT umeTb pabodyto Temnepartypy.
[Mocne cbopkn canbHMKa NPOBOPAYNBAlOT Ban U NPOBEPSIIOT, HET NN Nepekoca
BTYJTKM U HE CAMLLIKOM S MAOTHO npuneraet Habueka K NogBUXKHOM YacTu
MaLUUHbI.

[Mpy peMOHTe canbHUKOB C TBEPAON HAabMBKOW (MeTannm4yeckon,
dpTOpONNacToBOM 1 T.M.) NpPexae BCero Hago BbIACHUTb NPUYMHBI NponycKa.
[MOSTHOCTbLIO N3HOCUBLLMECSH N pa3pyLUEeHHbIe YacTu CanbHUKOBOMO YNSIOTHEHUS
cnefyeTt 3aMeHsATb HOBbIMU. He3HaunTenbHble 3a30pbl U PUCKN Ha paboymx
NOBEPXHOCTAX YNTIOTHAIOLLMX SNIEMEHTOB CHUMALOT LWabpeHnemM 1 nNpuTUPKon.
[MoaroHka ynnoTHSAKLWNX 31EMEHTOB METaNNMYECKOro cafibHUKOBOMO YMSIOTHEHUS
1 nonHas cbopka ero - OTBETCTBEHHAs onepauns. BeinonHsaoT ee
KBanMunumpoBaHHble paboune.

KoHTponbHbIe 3aaaHuA:

1. BbinonHuTte ynpaxHeHne Ne 2: 3aMmeHnTe canbHUKOBYHO HAabMBKY;

2. OTBETbTE Ha TECT;

3. [poBepbTe NPaBUNbLHOCTL OTBETOB;

4. CocTtaBbTe TEXHOSIOMMYECKYIO KapTy NOCrenoBaTelbHOCTU BbINOSHEHWS
TEXHOMNOrMM peMOoHTa 3a4BUXKN (BEHTUSISA, KpaHa);

5. JlukBnanpyuTe yTeuky npoaykra yepes driaHueBble CoeANHEHUS;

6. Pelunte TexHonornyeckne 3agadu.

TecrT:

1. Bonpoc: Tun apmatypbl?

A) 3anopHas B) Perynupytowasn B) Hanpasnstowwas

2. Bonpoc: Yto oTHOCKTCSA K 3anopHon apmatype?

A) KpaHbl B) 3agswxkn B) KnanaHsbl

3. Bonpoc: YTo oTHOCUTCA K perynupyrolien apmatype?

A) 3agsmxkn b) BeHtunu B) Knananbl ') KoHgeHcaTooTBOAYMKM

4. Bonpoc: K kakomy Trny apmaTypbl OTHOCUTCHA 0BpaTHbIN KnanaH?

A) 3anopHas b) lNpepoxpaHuTtenbHas B) 3awmTHas

5. Bonpoc: lNpegoxpaHuTtenbHas apmaTtypa npegHasHadeHa ong
npegoTBpaLLeHNsa NoBbILLEHUS Kakoro napamerpa?

A) NaeneHnus B) YpoBHsa B) Temnepatypsl

6. Bonpoc: Ha kakon yron JOmKHbl OblTb CMeLLEHbl Cpe3bl KYCKOB rpadduTOBOrO
LLUHYpa Npu YKNnagke ux B canbHUKOBYIO KOPOOKY?

A)180* b) 90* B) 60*

MpaBunbHble oTBeThI K TecTy:1.A.b. 2.A/b. 3.b5,B,I. 4.B 5 A
6. b.

TexHonorn4yeckasi Kaprta nocnegoBaTtefibHOCTU BbINMOJIHEHUS
TeXHOJIOrMMN peMOHTa 3a4BUNXKHN

1. ITpousBectu nosHoe |7. Hapesaem kosblia
OTOPOKHEHHE JMHUM  |HOBOM HaOMBKU Ha Yol
He MeHee 90*




2. OTBUHYMBAEM TalKu
KPBIIIKUA CaJIbHUKOBOM
KOPOOKHU

8. YkiaaniBaeM B
CaJIbHUKOBYIO KOPOOKY 1
KOJIBIIO TpauTOBOM
HAOMBKHU

3. U3Biekaem
HQXUMHYIO BTYJIKY

9. BcTaBisieM HaXKUMHYIO
BTYJIKY

4. ITogaruMaeM 110
IITHHAEITIO

10. O6xumaeM HaOUBKY

5. 3akpemisieM y
mTypBaia

11. I[IpoBopauriBaem
10000020501 (18

6. OuniaemM KproUYKoM
CaJIbHUKOBYIO KOPOOKY
OT OCTAaTKOB CTapOi
HaOUBKH

12. I[loBTOpsieM
onepauuu 7-11 1o
MOJTHOW HAOMBKU
CaJIbHUKOBOM KOPOOKH

YueOnbiii Crp.
AJIEMEHT

Pemont 17
TPyOOTIPOBOTHOM
apMaTypbl

IIlpakTnyeckoe 3aHaTue N2 12 YcrtpaHeHue HeMcnpaBHOCTU

cMecurtensd

KomMdopTHbIN JOCTYN K UICTOMHUKaM BOAbl B Aome obecnednBaeT UCNpaBHOCTb CMEcUTenen Ha
KyXHe 1 B BaHHOM KOMHaTe. Ha cOCTOosiHME 3TUX CaHTEXHUYECKMX NPUOOPOB OKa3blBaeT BrUsHUE
MHOXECTBO (DakTOPOB, CPeAN KOTOPbIX KA4ECTBO MaTepuarnoB, CTENEHb N3HOCA OTAENbHbIX
AeTaneu, XXecTKOCTb BOAbl, @ Takke YPOBEHb CoAepXaLlMXCHa B Hen 3arpasHeHuin. B npouecce
SKCnyatauum Kaxablin y3en 1 3NeMeHT KOHCTPYKLMM N3HALLMBAKTCS NO-pa3HOMY, OTYEro
HY>XOalTCsl B 3aMeHe No Mepe Toro, Kak TepsatoT paboTocnocobHoCTb. B BonblumMHCTBE cryvaes
NMOSIOMKM CMECUTENEN NMEKOT CXOOHbIE NPUYNHBI N NPOSABNEHUS U MOTYT ObITb YCTPAHEHBDI
CaMOCTOATENbHO 6e3 NpuBreYeHns cneunanmcToB-CaHTEXHUKOB.



Kak YCTPO€EH cMecuTellb

[nsi Toro Yto6bl YBEPEHHO BbISIBUTHL XapakTep U NPUYMHY HEMCNPaBHOCTU KpaHa, crieayeT 3HaTb
Kak OH yCTpOeH. HesaBuncrMo oT ocoGeHHoCTeN amM3aiHa U MecTa BCe COBPEMEHHbIE
CMECUTENN UMEKT ABYXBEHTUMNbHYIO UMM OOHOPbIYaXKHY KOHCTPYKLMIO.

,D,BYXBeHTI/IJ'I bHbl€ CMECUTEIN


https://kz.e-katalog.com/list/62/pr-7745/

Oﬂ,HOprLIa)KHbIe cMecuTenn

YCTpOﬁCTBO ABYXBEHTUJTbHOIo cMecuTesifa C KepaMniyeCKUM KapTpuaoxem

1 — perynupytoLas pykosaTka;

2 — aspaTop;

3 — KepaMn4ecKknn KapTpuox;

4 — Kopnyc cMecuTens,

5 — hukecmpytowas ckoba kpenneHus;
6 — LWnaHrM NogBoAKuN BOAbI.




CnenyeTt OTMETUTb, YTO KpaH-ByKkca cMecuTens Takke MOXeT OTNM4aTbCst N0 KOHCTPyKuun. B
CTapblX MOAENAX CMecuTenen NCnonb30BanuCcb 3anopHble KpaHbl C BbIABVXHBIM NMOPLUHEM

N PE3NHOBOW NMPOKIIagKOWN, a B COBPEMEHHbLIX MOAENAX — C BOKOBbIM KepaMU4eCKUMm
3anopHbLIM GNOKOM.

C PE3VIHOBO NPOK/IAAKOM

KepaMn4yecKan



YCTPOMCTBO OQHOPbLIYAaXHOrO CMEeCcUTenNs ¢ KepaMUYeCKUM KapTpuaxem

1 — perynupyioLlasa pyKosiTka;

2 — asparop;

3 — KepaMn4eCcKuUm KapTpUox;

4 — Kopnyc cMecuTens,

5 — hukempytowwas ckoba kpenneHus;
6 — LnaHrM NogBoaKuN BOAbI.

C TOYKM 3pEHNSA CTOMKOCTU K N3HOCY N HALEXHOCTU CMECUTESNUN C KepaMUYECKUM KapTpUmKem
6onee gonroBeyHbl. MeHbLIEN JONTOBEYHOCTBIO XapakTepuayoTcs NpMbopbl C KepaMmn4ecKkom
KpaH-byKcomn, a caMbIMU HE4OSNTOBEYHBIMW CYMTAKOTCA MOAENN C PE3NHOBOW NPOKITaAKOMN.

OnpegeneHHble pasnuyms U UCNOSIHEHME NPUBHOCUT Ha3Ha4YeHne YyCTPOMUCTBA N MECTO €ro
MOHTaXa: KyXOHHasi MOMKa, yMbIBalbHUK UNN BaHHAs. Tak, A5s KYXOHHbIX MOAENen xapakTepeH
BbICOKMM M ANVHHBIN U3NUB («rycak»), a Ans CMecuTernen Ha BaHHyIo AylleBas nenka co
LUMaHroM 1 NepeknoyaTenem kpaH/gyw. Ewe ogHo oTnvyme 3aknioyvaeTcs B cnocobe MoHTaxa:
pasnuyaroT BepTUKanbHoe (HaCTEHHOE), 0ObIYHO MCMNOMb3YyEMOE B BAHHOW, N TOPU3OHTaNbHOE
(HacTonbHOE) KpenseHune.



https://kz.e-katalog.com/list/62/pr-7739/
https://kz.e-katalog.com/list/62/pr-7758/

OTaenbHyto rpynny NpnbopoB COCTaBMAOT NPOABUHYTHIE U JOPOroCTosILLIME CMECUTENU C
TEePMOCTaTOM N 6@CKOHTaKTHbIe MOAENN CO BCTPOEHHbIM MH(PaKpacHbIM AaTymkoM. Ecnu Bbl

CTOJIKHETECDH C npo6nemaM|/| B NO4O06HbIX yCTpOVICTBaX, TO UX HE CTOUT peLllaTb CBOMMUA
cunnamMu: B 3TOM Criy4dae HY>XHO 06paTI/ITbCFI K 3Hawwemy cneunarincry.

CnepyeT ynoMsiHyTb 1 O TAKOM BaX>XHOM Yy3r1e B CaHTEXHMWKE, Kak AUBEPTOP, KOTOPbIi
npegHasHa4veH 4N NepeknioYeHnss HanpaBeHUs OBMKEHMS BOOHOMO NOTOKa MeXay NEVKon 1
KpaHOM.

Camble pacnpocTpaHeHHble KOHCTPYKLMM 3TUX Y3IOB — KHOMOYHbIE (BbITSXKHbIE), KApTPUOXKHbIE
N pblyaxHble. [lMBepTop, Kak NpaBuIio, He OTBEYAET 3a Hamnop UM cMeLllnBaHne XonoaHoN n
ropsiyent BoAbl, @ MPOCTO HaMpaBnsieT «TeYeHMe» B HYy)KHOE pycrio.

TunnyHble HencnpaBHOCTHU cMecuTenen n nx MPUYUHDbI

HesaBucumo ot npon3BoagnTesida CMeCcuUTerns, ero Tuna, Krnacca m BHelWWHero snga mHorne
TUNMNYHbIE HENCNPABHOCTU CBA3aHblI C eCTECTBEHHBLIM N3HOCOM nertanen Y3510B. B atom pas3gene


https://kz.e-katalog.com/list/62/pr-12570/
https://kz.e-katalog.com/list/62/pr-12570/

Mbl paCCMOTPUM CaMbl€ pacrnpoCTpaHeHHblE Cllydan NoJIOMOK U KakK C HUMN MOXHO CrnpaBuUTbCA
CBOMMU CUnammn.

[1ns nocTaHOBKM «AnarHo3a» M TOYHOro onpeaeneHns Mecta gedekrta 4OCTaTOYHO BKITHOUYUTD
BOAY M NpocrneaunTb 3a paboTon cmecuTenst HekoTopoe BpeMs. Ecnu xxe HabnogaeTcs Teub
3aKpbITOro KpaHa, To, CKopeln Bcero, He obecneyeH nroTHbIN 3aTBOP 13-3a paspyLLUeHHON
PE3NHOBOWN NPOKIIaAKM N nonagaHnsa YacTul, rpsidan B kepammyeckmuii 651ok. NpuyinHon Teun B
coeiIMHEeHUN «rycaka» ¢ KOpnycoMm SBnsAeTcs U3HOC Pe3MHOBOro KosibLa YNnoTHeHUs. Tedb
M3-nopA pblyara unu BeHTUNA MoxXeT ObiTb 06yCcroBneHa HENMOTHLIM NpUNeraHMem
KepaMMyeCcKoro KapTpua)ka Unm canbHuKa B NocagoyHoe ceasio CMecuTensi, MU3HOCOM AUCKOB
KapTpuoxa unu 3ateopa kpaH-bykcel. Teuyb u3-noa AyLweBoro

nepekKnYyarTensa cBMaeTenscTByeT 06 N3HOCE CanbHMKOBOro ynnoTHeHus. Korga Boaa nbeTcs
OAHOBPEMEHHO M3 AyLlla U U3NIMBa, TO 3TO OYEBUAHBIN NPU3HAK HEUCNPABHOCTN AMBEPTOPA,
NMEeKLLEro N3HOC NPOKMNaaKM 3051I0THUKA. 3aKNMHUBaHME KHOMKW AuBepTopa, KoTtopasi He
No3BONSIET NEPEKITOYMTL BOAY C U3NKMBA B AyLU, OOBACHAETCSA NOSIOMKOW MPY>XUHbI.

Mpn cnabown cTpye BoAbl B BAHHOW HY>XHO CPaBHUTb BESNIMYMHY Hanopa co CMecuTtenem B
ApYyrom nomeieHmnn (Ha kyxHe). OwyTnmas pasHuiua noToka BoAbl U3 pasHbiX KpaHOB MOXET
roBOpUTb TONbKO 06 OO4HOM — 3aCOpPEHHOM aspaTope. Bpemsi oT BpeMeHn Npyn HOpManbHO
paboTaloLemM cmecuTene MOXXHO OOHapPY>XMTb TeYb U3 LWAHroB NOABOAKU, YTO YpeBaTo
3anuBOM cocefen CHM3Y. HecMoTpst Ha BHELLHIOK OMNSETKY U3 MeTanfiMyecknx BOSIOKOH, BHYTPU
TaKuX LUAaHroB HaXoAnTCs pe3nHoBasi Tpybka, 13-3a Yero ux Hago MeHsTb Kaxable 4 — 5 ner.
AHanormyHo geno obCTonT 1 ¢ AyLIEBbIMU LUNTaHraMu.

PacnpocTpaHeHHO NPUYMHOM TeUYN AeleBOro KUTaucKoro CMecuTerns MoxeT ObiTb M3HOC
(cpabaTtbiBaHWe) MeTanna unu gaxe TpewuHa B kopnyce. Takne npmbopbl HE CTOSb
[AONTOBEYHbI U CKNMOHHbI K NPeXaeBpeMEHHOMY M3HOCY: BHa4ane CTaHOBATCA HEPOBHbIM



nocago4Hble ceana, a NnoTomM CoJin U Npucagkn oAbl pa3beaakoT OCTallbHbl€ 3JIEMEHTDI.

Mopo6Hble NpMBopbLI PEMOHTUPOBATL BECMNONE3HO — HYXKHA NOKYMNKa HOBOrO CMECUTENS.

Kak BMAHO 13 nepeyHst ykasaHHbIX NPUYMH HEUCNPAaBHOCTEN, HEPEOKO KpaH BbIXOAUT U3 CTPOSA
nocre n3Hoca Pe3nHOBbIX 31IEMEHTOB YMIIOTHEHUS, KOTOPbIE paspyLlatTcs OT ANIMTENbHOro
BO3AENCTBUS CONEN, pacTBOPEHHbIX B BOAE N HEN3BEXHOro cTapeHus matepuana, co
BPEMEHEM TepsrLwero ynpyrocte. Kepammka HagexxHo paboTaeT ¢ UNCTOM BOAOW, HO NMpu
NPAMOM NOAKITHOYEHMM K BogonpoBoay 6e3 hunbTpa, CpoK Cryxbbl KapTpuaxa unm KpaH-0yKcbl
NPOrHO3MpoBaTh CNOXHO. HapacTtaHne n3BecTKOBOro CNos OT XKEeCTKOW BOAbI U
ANEKTPOXNMMYECKasi KOPPO3US TaKKe MOTyT SIBMSATLCS MPUYMHOM BbIXO4a CMECUTESS U3 CTPOS.

Ecnu Teub nposiBunack cpasy nocre ycTaHOBKM HOBOIO CMECUTENS, TO CTOUT NPOBEPUTD,
NpaBUNbHO N BINOMNHEH MOHTax. B Tom cnyyae, koraa Bbl yoeamnuch B 3ToMm, a npobnema
ocTanachb, TO Bam NPOCTO He NOBE3/0 U BbIXOA OAMH — HECTU HeUCNPaBHbI KpaH B MarasvH Ha
3aMeHy.

CamocTosiTenbHbIN PEMOHT CMecUTens

Bonpeku ycToaBLIEMYCA MHEHWIO, YTO NPUBECTM B NOPSAA0K CNIOMaHHbIA CMECUTENb MOXET
TONBKO CaHTEXHUK, Mbl MOXEM YTBEPXAaTb, YTO MHOTME HEUCNPABHOCTN MOXHO YCTPaHUTb
camocToaTenbHO. B gaHHOM matepuane Mbl paccCMOTPUM NPOCThIE CMOCODObLI PEMOHTA,
OCHOBaHHble Ha 06bIYHOW 3aMeHe y3noB. A Ans 6onee CroXHOro peMoHTa, Npu KOTOPOM
MEHSAITCA OTAeNbHble AeTanu, TpebyeTca onpeaeneHHbI OnbIT, 3HAHUS U HaBbIKW.

Kak pa3obpatb cmecurtenb



JTloGon peMoHT KpaHa, Tak nnu nHade, CBsi3aH ¢ YaCTU4YHOM pa3bopKon cMmecuTens ans
nonyyYyeHust 4OCTyna K NoOBpeXAeHHbIM y3raMm, Hygarowmmcs B 3aMmeHe. HesaBucmmo ot tuna
CaHTEXHMKM, CYyLLEeCTBYET HECKOSBbKO OBLLMX pekoMeHaaLmMn, KoTopble Heobxoanmo cobnaaTb,
4YTOObLI NPEeAOTBPATUTL 3aTOMNSIEHNE COCenen N UCKITIYUTbL BO3MOXHOCTb ocTaTbesl 6€3 Boab!
nocrie peMoHTa.

1. OueHnTe xapakTep HeMCNpPaBHOCTU U Npeanonaraemble afeMeHTbl, Tpebylowmne 3ameHbl;
2. 3apaHee noaroToBbTe HEOOXOANMbBIN MHCTPYMEHT A5 pa3bopKku cMecuTens;

3. BanacuTtecb 3anacHbIMK YacTAMU, KOTOpble NOTpebyeTcs 3aMeHUTD;

4. He 3abyabTe nepen Hayanom paboT nepekpbiTb BOAY Ha BXOA K CMECUTENIO.

B 6onbluMHCTBE cryvYaeB peMoHTa NoHaaobumTcsa obblvHbI HABOP MHCTPYMEHTOB, BKOYAOLLINIA
pa3BOgHOM KoY, OTBEPTKY, NaccaTmkm (NJockorybubl) n dooHapuk. MHoraa HykeH 06blYHbIN
KYXOHHbIW HOX, MepecTaBHble KNeLm Unn cneynarnbHbli LWeCTUrpaHHbI Koy, M noctapantech

BCerga MMeTb NoJ PYKOW 3anacHOWM MCMpaBHbIA KapTpUK UK KpaH-byKey, KOTopble 04eHb
4acTo NMOMOratoT MOHSATb, YTO MMEHHO 3TW Y35bl B AENCTBYIOLLEM CMEcUTENE NPULLNN B
HEerogHoCTb.

LWecTurpasHmx

. %

NaccaTusxm

Raprpuax

Oraepria Porapur

PaccmoTpum pasbopky Ha npymepe camoro pacnpocTpaHEeHHOro CerofHsi CMecuTensi ¢ O4HON
NMOBOPOTHOWN PYYKOWN.


https://kz.e-katalog.com/list/666/
https://kz.e-katalog.com/list/667/pr-40953/
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[lekopaTnBHbIN
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BUWHT chmKcauum pbluara
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MeTannuyeckuii Kopnyc cMecuTens
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@TOpONNAacToBoE u

- AO
YNNOTHUTENbHOE

KOMbLIO

MOBOPOTHbLIN

YNNOTHUTENbHAA
npoknaaka

A3paTtop noToka

1. HaumMHaTtb pa3bopky crieqyeT Co CHATUS OAHOPbLIYAXXHOW PYKOSITKA. BUHTBI KpenneHus pblyara
HaxoaaTCst NoA AekopaTUBHOM NNACcTMKOBOW 3armyLUKOM, KOTOPYHO criefyeT akkypaTHO NnoaaeTb
OTBEPTKOW MUIN HOXOM. locrne 3TOro Hy)KHO OTBEPTKOW BbIKPYTUTb BUHT U CHATb PYKOSITKY.
OGbIYHO, YTOMMEHHbIN BUHT U NOMOXEHME LUNNLIA HA ero rofioBKe NioXo BUAHO B rnybuHe
nocagoYHoro oTBepcTus. [nsi 3Toro B KOMMNSEKTe MHCTPYMEHTA U Hy>keH DOHapUK, KOTOPbIM
MO>XHO MOACBETUTb MEecTo paborT;


https://kz.e-katalog.com/list/665/
https://kz.e-katalog.com/list/76/

2. lanee Heo6XxoaAMMO OTKPYTUTL AEKOPATUBHbIV KOSnak, NoA KOTOPbIM CKpbiTa LLeCTUrpaHHas
ranka KpenneHusi kepaMmyeckoro kapTpuaxa. 34ecb He HY)KHO UCMONb30BaTb MHCTPYMEHT —
OHa Nerko oTKpy4mBaeTcsl No pe3bbe Bpy4YHYHo;

3. Tenepb OTKpy4MBaEM 3aXXUMHYIO (PUKCUPYIOLLYIO ranKy, KoTopas npywxumaeT KepaMnyeckni
KnanaH k ceany. [1ns aTon onepaumm BOCnorib3yeMcs pas3BoaHbIM KITHO4OM;



4. Bce, kapTpuaxk cBo60OAEH, 1 €ro Y>Ke MOXHO akKypaTHO AoCTaTb U3 Kopryca, crierka
nokaymBasi U3 CTOPOHbI B CTOPOHY.

Kak 3aMeHUTb KapTpuax B cMecuTerne

3ameHa 3anopHoro knanaHa HeobxoayMMa Korga TeyeT 3akpbITbIv KpaH Uiy noatekaeT pblyar
perynmpoBKM Hanopa.

AnNropuTtM 3aMeHbl KepaMrU4eckoro knanaHa B 0JHOPbIYaXHOM CMecuTene BecbMa MpocT U
[AOCTyneH noboMy Nornb3oBaTento, XoTb pa3s AepKaBLUeMy UHCTPYMEHTbI B pykax. Mopsaaok
pa3bopkM cmecuTens NoapoGHO onvcaH B NpeablayLieM pasaerne U XOpoLLo BUAEH Ha
crieayloLWwmx UNNocTpaumsx:


https://kz.e-katalog.com/list/62/pr-8191/

Mocne yoaneHust HeUCNPaBHOMO KapTpuaKa yCTaHOBKa HOBOMO BbINOSHAETCS B 0GpaTHOM
nopsiake. CrieqyeT yunTbiBaTb, YTO Y KEPAMMUYECKOTO KranaHa nocago4Hasi mMoBEPXHOCTb UMEET
BbICTYMbl, KOTOPbIE AOJKHbI COBMELLLATbCS C COOTBETCTBYHOLLEN NMOBEPXHOCTLIO B KOprnyce

cmecutens. Noatomy Ansi NpaBuibHOM YCTAHOBKM criedyeT NOKPYTUTb KapTpPUaAXK A9 TOYHOM
domKcauumn BbICTYMNOB B rHe34ax OrNopHOM MOBEPXHOCTU.



CoBMeLLeHVe BLICTYMNOB KapTpuaa v cegria kopnyca



Kak 3ameHuTb GyKkcy B cMecuTene

Knaccuuyeckne gByXBEHTUbHbLIE CMECUTENM OTNIMYAKOTCA OT «OQHOPYKUX» KOHCTPYKLINIA 1
pa3bupatoTcss HEMHOIo MHave.

IATIVIUKS PY\&H

py\a

KOXyX rONoaEn

FEDIMMNECK 3% ronoexa



https://kz.e-katalog.com/list/62/pr-7744/

Mopsiaok 4eCTBUIA NP 3amMeHe KpaH-OYKCbl B 3TUX KpaHaX BbIMOSHAETCS cneaywmm
obpasowm:

1. i3Bnekaem aekopaTuBHYIO 3arfyLLUKy KPECTOBUHBI (MOBOPOTHOWM PYYKM PerynnpoBKM Hanopa).
[lns BEHTUNSA XONOAHON BOAbI 3TO 3arfyLlka CUHEro LBeTa, a y BeHTUIS ropsiyeit Boabl —
KpacHoro LpeTa. B HEKOTOPbIX MOAENsAX CMecuTenen 3arnyLuka ¢ BUHTOM KpenneHust
YCTaHOBIEHbI HE Ha OCU, a COOKY;




2. Ha cnepytolem atane oTkpy4yMBaeM KOXYX BEHTUIIBHOIO KrnanaHa, KOTOpbI AepXUTCS Ha
HECKOMNMbKUX BUTKax pe3bbbl. OH, N0OA06HO AEKOpaTUBHOMY KOMNMNaky «OAHOPYKOrO» CMecuUTens,
BbIKpy4YMBaeTCs 6€3 yCunuin BpyyHyH.

3. A KepamMmn4ecKyto KpaH-OyKCy BbIKPYTUTb pyKamMmn He yaacTcs — ANns ocrnabneHns 3aTsKKu
pe3bbbl NOHAO0OUTCA Pa3BOAHOM KIltou.

4. lNocne ycTaHOBKM HOBOIrO MCMPAaBHOMO KnanaHa OCyLLecTBnsieM COOpKy cmecuTens B
obpaTHOM nopsiake.



Kak 3amMeHUTbL AuBepTOp B CMecuTene

MygpeHoe cnoBo «aMBepTOp» O3HAYaeT NPOCTON MeXaHU3M, KOTOPbIN Yalle BCero
pacrnonaraeTcs B Kopnyce cMmecutens ang BaHHon. OH HyXXeH Ang n3aMeHeHnsa HanpasneHus
noToKa BOAbI C Aylla Ha u3nme 1 obpaTHo. CyliecTByeT MHOXECTBO KOHCTPYKLMIA OMBEPTOPOB,

HO A1nA NPOCTOThbI CrieayeT pa3rindaTtb BCTPOEHHbIE B CMECUTES1b U OTAEJIbHbIE
npucoegnHAaAemble MEXaHNU3MbI.

BcTpoeHHbI anBepTop



https://kz.e-katalog.com/list/62/pr-7737/

MpucoeanHaembln ouBepTop

-

U\

]

MbI paccMoOTpUM NPOLIECC 3aMeHbl AYLLIEBOro nepekntovaTens Ha npuMmepe o6oux TUMNOB Y3roB
[10 MOMEHTA MOSTHOrO CHATMS MNOBPEXAEHHOrO MexaHn3ma. NMpoLuecc yCcTaHOBKN HOBOTO
MCnpaBHOro AMBEPTOpPA BbINOMHSAETCS B 06paTHOM nopsifke.

B nepBom npumepe paszbepem Nopsiaok AENCTBUIA NpU 3aMeHe BCTpauBaemMoro Tuna
nepeknrovarens.

1. BHayane cneayeT yaanuTb BHELLHIOK 3arfyLuUKy, Mo KOTOPOW NPsiYeTCcs BUHT KpensieHna. B
HEKOTOPbIX Cry4asix, BMECTO 3arfyLUKu, MOXeT ObITb YCTAHOBMEH BUHT C XPOMOBbIM
NMOKPbITUEM, C OTOENKOM LiBETa CaMOro CMecuTens;




2. OcnabneHHbIN KIHYOM BUHT F1IErKO BbiBOpaYMBaeTCs ABYMs NarnbLamu;

4. Ins ynaneHusi HeUcnpaBHOro KrnanaHa (kak B HalleM criyyae), nmbo aKCLEeHTpUKA Unu

KapTpuoxa, oTKpy4mBaem €ro pa3soHbIM KIkO4YOM, YXBATUBLUUCL 3a LUECTUTPAHHUK;


https://kz.e-katalog.com/list/1405/pr-30784/

6. ,D,J'IFI yoaneHus OCTanbHOM YacTn MexaHnamMa HeobxoanMo CHATb U3NKB, ANs Yero
OTKpy4YMBaeEM pyKamMu ral7||<y KpenreHna,




7. AKKypaTHO BbIHUMaeM U3NnB;

8. Mo rankon HaxoguTCs OCTalnibHas YacTb BHYTPEHHEro MexaHnu3ma, KOTOpbIn Ternepb MOXHO
nerko gocrarb;




K coxkaneHuto, KOHCTPYKLMS BHYTPEHHETO AMBEPTOpPa TakoBa, YTO ECNN HE yAaCTCs BbiHYTb
BHYTPEHHIO YacTb, TO 3TO MOXET NoTpeboBaTb MOMHYH 3aMeHy cMecuTens. A ecnm Bce
NOSy4YnnoCh, TO HY)KHO cobpaTb AEMOHTUPOBaHHbIE 06pasLbl 1 OTNPaABUTLCS B MarasuH 3a
HOBbIMM 3anacHbIMU YacTAMMW.

HamHoro npotie geno o6¢TomT ¢ 3aMeHoW oTAeNbLHOro NpucoeauHseMoro AuBepTopa.

1. MNepBbIM geNOM OTCOEAUHSAEM LUMAHr AN Aylia BMECTE C JIENKOW;

2. Tenepb MOXHO CHATb ONBEPTOP B C60pe C «ryCakom», OTBEPHYB ra|7||<y KpenneHnsa K
CMEeCUTETIO;


https://kz.e-katalog.com/list/966/pr-36932/




5. B ntore BOT 4TO Mbl MeeM. OcTaeTcsl TONbKO B3ATb NepekntoyaTesib ¢ Cob0oM B Mara3uH u
KynuTb NOAXOAALLNA NO pa3MepamM HOBbIM MEXaHU3M.

Kak BngHo n3 npnmepoB pas6opK|/| anBepTopoB C AEMOHTaXOM BHELUHeNn KOHCTPYKUNKN XINOMnoT
3HAa4YNTEJIbHO MEHbLLUE, XOTb OHa B c6ope CO CMecUuTEeNeM U1 BbIrMaanT bonee FpOMO3LI,KOl7I.

MoaBoas ntorn

HeB3npas Ha COMHeHMs1 HEMOArOTOBIIEHHOIO NONb30BaTENsl, HE CTOMT onacaTbcs bpaTbcs 3a
NPOCTON PEMOHT CaMOCTOSITENBHO. ATO HE Tak CIOXHO, Kak MOXET NnokasaTbCsi Ha NepBbI
B3rNsid, HO C Y4ETOM CreayroLmX 3aMeYvaHnii:

1. Hukorga He 3abbiBanTe nepekpbiBaTbh BOAY Ha CTOSIKE UMW BXOOHOM BEHTUNE Nepes Havyanom
pabor;

2. cnonb3ynTte noaxoasimmi MHCTPYMEHT 6e3 NpunoXXeHnsa n3bbITOUHbIX YCUIUKA, YTOObI He
noBpeanTb pe3bbbl COEANHEHUI U XPOMOBOE MOKPbITUE CMECUTENS;

3. PeMOHT ¢ 3ameHol oTpaboTaBLumMX y3noB HOBbIMY ByaeT 06Xxo0anTbCst AOPOXKE, YeM 3aMeHa
OoTAeNbHbIX AeTanewn B aTUX y3nax;

4. MNepepn NOKYNKOW KOMMNEKTYIOLWUX ANA pEMOHTa CrieayeT yunTbiBaTb, YTO CTaHOAPThI
COeQMHEeHWI B OTEYECTBEHHOW 1 UMMOPTHOM CaHTEXHUKE oTnuyatoTca. Hennoxo 3apaHee
AEMOHTMPOBAaTb AeEKTHbIN y3en 1 NpeabsBUTb €r0 B Mara3vHe CaHTEXHUKN AN TOYHOro
nogbopa nogxoadLlero aHanora;

5. Mo mepe nprMobpeTeHns onbiTa B y3rI0BOM PEMOHTE, MOXHO NpoboBaTb CBOU CUSbI B



noYmHke NpnbopoB C 3aMeHon getanen. Bo MHormx crnyvasax npocrasa yctaHoBKa HOBOroO
ynnoTHeHus byaeT 6onee pasymMHbIM 1 NPAKTUYHLIM CNOCOOOM PEMOHTA, YEM 3aMeHa LIENoro
y3na;

6. [NepecmoTpuTe CBOM NPUBBLIYKM MPU JanbHeWLWen akcnyaTaumm cmecutenen. Ecnu pelyar
3aKpblBaeTCcs C TPYAOM, TO HE CTOUT ero HaXnmaTb CUNbHEE, NOTOMY YTO Tak MOXHO MNOBpPeanTb
KepaMmnyeckmne OUCKM 3aTBOPHOro KnanaHa. B aTom cnyyae crnefyeT HEeCKOMbKO pa3 NoBEPHYTb
pblyar B pasHblX HanpaBneHusx, YTobbl NOMNasLyO B KEPaMUKY YaCTUYKY Necka CMbIfIo NOTOKOM
BOAb!.

IIpakTnueckoe 3ausaTue Nel3 OrrauBanue Tpyo B 3MMHUMA MEPHO/I

BooonpoBoa MOXHO pa3mMopo3nTb pasfmnyHbIMK cnocobamm Hapy>KHOro TEMI0BOro
BO34eNCTBMS Ha Tpyby, NMbo MeToaoM ee pa3MopPO3KN U3HYTPU.

Cnoco6 1. Ucnonb3yemM ropsiuyro Boay

Ecnu ectb nogo3peHusi, 4To BOAONPOBO MPOMEP3 HAa OTKPbLITOM y4acTke — Ha BBOAE B IOM, B
HeoTannMBaeMoMm noagane u Ap., A ero NporpeBaHns UCNosb3yeTcst KUNSATOK.

[nsa atoro Tpyby HY)XXHO NpeaBapuTenbHO 0bMoTaTh NobOKM BETOLLIO, KOTOpas byaeT
BMMTbIBATb BOAY, M NpoAafieBaTb BpeMsi KOHTaKkTa TpyObl ¢ KUNATKOM. MonvBaem ropsiden BO4OMN,
noka nej He Ha4yHEeT TasATb. A ANs YCKOPEHUsI NPOoLLecca KpaH HYy>KHO OCTaBUTb OTKPbITHIM.




Cawmblii npocToit cnocob oTtorpesa 3amep3Lueit TPyObl — MonMBKa KUNSATKOM

OTOT crnocob NpMMeHsieTcsl TONbKO B MOMELLIEHUN, BeAb ecnin Tpyba HaxoauTcsi Noa 3emne,
oTOrpeBaTthb ee Mpu NOMOLLM KAMATKA NPUOETCS A0Nro — He MeHee 12 Yacos.

Cnoco®6 2. NMpumeHsieM cTpouTesibHbIN peH

Tpyby MOXXHO PasmMopo3uUTb, UCMONb3Ys FOPsAYMIA BO3AYX, NPOU3BOANMbIV MOLLHBIM
cTpouTenbHbIM dpeHoM. [oBepXHOCTb TPYGbl 064yBaeTCA CO BCEX CTOPOH, a ANs COKpalleHus
TENMOBbIX NOTEPb PEKOMEHAYETCSA BO3BECTM HaA 3aMep3lueii TpyGor HeBOomNbLLOW NaBMUbOHYMK
13 NONUITUNEHOBON MNeHKN, HanpuMep. Ecnu Tpy6a nnacTukoBas, HY)XXHO NPaBUNbHO
paccuMTaTb HarpeB, YTO6bI He pacnnaBuTh ee.

PeweHne npobnembl pasaMopo3kn BOAONPOBOAHOM TPYObl C MOMOLLLIO 06bIYHOrO oeHa, HO
MOXHO UCMONb30BaTb U CTPOUTESbHbIN

Mpu He6onbWoOM npomep3aHuu mpy6bl MOXHO UCMONb308amb sl ee omozpeea
6bimoeoli gheH unu mennoeeHmunsmop. Eciu ecms noeopomsl, CyxeHusi, 8xo0bl e
cumuH2u — ux moxe HyXXHO NPozpemsb, MaK Kak mam Mo2ym 3acmpsimb nbOuUHKU. U e
3amom criyyae He 3abbleaeM ocmaeumeb KpaH OMKPbLIMbIM.

Cnoco6 3. Ha nomoub NpuxoauT 31IeKTPUYECKUN TOK

Kak oTorpeTb 3amep3Lunii BOOOMNPOBOA C NMOMOLLbIO 3NTEKTPUYECKOro ToKa?

OTorpeB MeTannM4yeckoro BoOAOMNPOBoAa MOXHO NPOU3BECTU, UCMONb3YS CBAPOYHbIN
TpaHcdopMaTop: NOCOBON NPOBOA NOAKMIYAETCS K OAHOMY KOHLY TPyObl, @ MMHYCOBOW — KO
BTOPOMY. Takum NpoCTbiM CNOCO60M NPOoBNeMy MOXHO PELUNTL 3a HECKONbKO MUHYT: neasHas
npobka pacrtaer.



Bpemsa ons otorpeBa 3aMmep3LUnXx BOAONPOBOAHbLIX MeTannmyeckmx Tpyo cBapoYHbIM
TpaHcopMaTopoM — MUHUMarbHOE

OTtorpeB nNnacTMKoBOro TpybonposoAa MOXHO BbIMOMHUTL C MOMOLLLIO ABYXXWUITbHOrO MeAHOro
npoBoga ceveHnem 2,5 mm. [laHHbIn cnocob CXoXx ¢ NPUHLMNOM paboTbl NPUBBLIYHOIO
AOMaLUHero KunatuneHuka. XXnnsl nposoga pasbeanHsoT. OgHy U3 HUX NPocTo 3arnbatoT, a
BTOPYIO OroNst0T N CKPyUMBaKoT 3-5 BUTKOB BOKPYr NpOBOAA, cpe3ast NMIULWHUIA KOoHel,. To e
camoe JernatoT 1 C NepBOn XUITON, OTCTYNUB 2-3 MUIIIMMETPa OT BUTKOB BTOPOW Xunbl. HyHo
obpaTUTb BHUMaHME, YTOObI XUIbl He ConpUuKacanucb, MHa4Ye NONYYUTCH KOPOTKoe
3amMblikaHue. K apyromy KoHUY npoBoAa nogknio4varoT Buriky. [lposoa npoTankmMeaioT B
TpybonpoBsoa 13 nriacTvka 1 BKINIOYaKOT B ANEKTPUYECKyo ceTb. [poxoasa yepes Boay, TOK
pasorpeBaeT ee, 1 nej HauyMHaeT TasaTb.

Cnocob xopolLl TeM, YTO pasorpeBaeTes fLb BoAa, MPOBOAA XKe OCTatTCst XONOAHLIMU U 3TO
npegoTBpallaeT HevasiHHoe nnaenexHve Tpybbl n3 nnactmka. Ytobbl 6bICTPO BbiAYTb Tanyto
BOAY NOHaAo6buTCs 4ONONHUTENBHO KOMMPECCOP.

Cnocob6 4. OTtorpeBaem TpyoonpoBoza NoApy4HbIMU CpeacTBaMn U3HYTPU

Kak oTorpeTb BO4OMPOBOA, ECIM OH UMEET MHOMO M3rnboB 1 y4acTkoB? [N Takoro crny4vas
MOXHO COOpyauTb crneunanbHoe YyCTPoncTBO. NoHagobsaTca NnpoBosoka, Tpybka ruapoypoBHS,
MeANUMHCKas Kpyxkka 9cMmapxa (no-npocToMy — Knmama), KotTopast COCTOUT U3 pe3MHOBOM
€MKOCTM C PE3NHOBbIM LUMAHIOM U HEBOMbLLIOro KpaHuKa Ansa cnycka BoApl. Tpyoky
rMOPOYPOBHS CKPEMMSOT C MPOBOSIOKON NPY MOMOLLM U30MEHTbI TakuM 06pa3om, YTOObl KOHeL
Tpybkn ObiNn HEMHOrO ANUMHHEE NPoBOSOKK. MpoTankMealT ee B BO4ONPOBOA A0 ynopa.
"opsivasa BOAa BbITEKAET M3 PE3MHOBOrO pe3epByapa B Tpybonposoa. HyXHO opraHm3oBaTtb
obsa3aTenbHO cbop Tanom Boabl.
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CxemaTtnyHoe |/|306pa>|<eH|/|e npouecca otorpesa C NOMOLLbHO MPOBOJIOKN U KIMTM3MbI

Mo mepe oTTamBaHma nbaa TPYOKy ¢ NPOBONOKON 3aTankmeatloT ganblue. Npouecc oTorpesa
3amep3Llero BOAONPOBoAa NogpPYyYHbIMU CpeacTBaMmn JOBOSbHO TPYAOEMKUA N TpebyeT
HemMano TepneHus 1 BpeMeHu (NnpumepHo 1 yac Ha oavH MeTp 3amepa3Luen TpyObl), 3aTo
3aTpaTbl MUHUMAIbHbI.

Cnoco® 5. BbizoB cneunanucToB

OTorpeTb BOOONPOBOAHYI TPYOY U3HYTPU MOXKHO TaKkKe C MOMOLLbIO CrneumanbHOro
obopyaoBaHus — rMApPOAMHAMUYECKON YCTAHOBKU, MPSIMOE Ha3Ha4YeHne KOTOPOMn —
npodmnakTMyeckasi NpoMbiBKa BOAOMNPOBOAHBLIX U KaHaNM3aUMOHHbIX TPy6.

lNopsiyast eoda ¢ memnepamypol 150 epadycoe nodaemcsi Nod ebiCOKUM OassieHuem (90-
100 amm) no pykasy. BoOsiHou komen ycmaHoeku pabomaem Ha du3eslbHOM monsuee, a
azpez2am — om 3siekmpocemu MOW,HOCMbIO He MeHee 7 kBm u HanpsokeHuem 380B. Ons
amozo cnocoba Heob6xo00uMO 8bI3bieamb crieyuasiucmos, Mo3Mmomy He Kaxxk0oMy amom
crnocob nodolidem.

BHyTpeHHUI nporpeB Tpyo

PaccmoTpum, 4to genaTtb, Korga 3amep3ana Boga B Tpybe nog 3emnein. [Npu HebonbLuon
rnybuHe 1 HEBbICOKOW TBEPLOCTU FPYHTa, CTOUT BbIPbITh TPAHLLEK U NPUMEHUTb OOHUX
ONUCaHHbIX Bbilwe cnocoboB. Ecnu aTo HEBO3MOXHO, criedyeT NPOBECTU BHYTPEHHEee
nporpeaHus. OCHOBHbIe CNOCOObI 6a3npyrOTCA Ha NPUMEHEeHUN:

= naporeHeparopa;
*= CaMOAENbHOro KUMNATUITbHUKE;
=  ropsven BoAabl.



Bce meToabl npegnonaraioT BO3MOXHOCTb NPOHMKHOBEHUSA BHYTPb Tpybonposoaa. Ecnu oHa
OTCYTCTBYET, crieayeT pasobpaTtb Unu Bblpe3aTb YacTb KOHCTPYKUMKW, NpeaBapuTensHO
nepekpbIiB BOAOCHabXeHMe.

MaporeHepaTtop

[na pasmopaxumBaHus Tpybbl NOTpebyeTcs naporeHepaTop — YCTPONCTBO, NPOM3BOAsLLEE
ropsiunir BOOASIHOM Nap noA gaBneHuem. JTtanbl:

= 3anuTb B pesepByap BoAy.

= [lpncoegnHuTb K NaporeHepaTopy XapOCTONKMIA LUNaHr ¢ HEBOMbLUMM OUaMeTPOM.

= BcTaBuTb WnaHr oo ynopa (ao neasaHon npobkun) B BOAONPOBOAHYO TpyOy. Mpn aToM B HEN
AOIMKHO OCcTaBaTbCsl CBOOOAHOE NPOCTPAHCTBO ANSA CTOKa Tanow BOAbI.

= Bknountb naporeHepatop. MNogoxaaTe, Noka neq HavyHeT pasMmopaxmnsaTtbea. O6bIYHO Ha
370 TpebyeTtca 5-15 muHyT. Heobxoaumo cneguTb 3a KONMMYECTBOM BOAbI B pe3epByape
naporeHepaTopa.

Mpn pewennn npobnemsl, Kak OTOrpeTb BOAY B NIacTUKOBOW Tpybe noa 3eMnen, ecnu Het
naporeHepaTopa, MOXHO UCMNOSIb30BaTb aBTOKMAaB. XKaponpo4Hbl LWaHr crieayeT
NpUCcCoeauHUTB K LWTYyLepy npubopa.

CamopgenbHbIN KUNATUNbHUK

MporpeTb BOAONPOBOA M3 MracTUKa MOXHO C MOMOLLIbH CaMOAENbHOIO 31EKTPUYECKOrO
KUNSTUNbHUKA. [JaHHbIA MeTOo4 He NoaXoauT ANs KOHCTPYKUMA 13 meTanna. OH npeanonaraeT
paboTy C BbICOKUM HanpsbkeHWeM, No3aToOMy HY>KHO NPOSIBNSITE OCTOPOXHOCTb.

Anroputm nencTBun:

=  B3aTb MegHbIn NpoBOg C ABYMSA M30SIMPOBAHHBIMU Xunamu (cevyeHme — 2,5-3 mMm).

= PasbeanHnTb XWnbl U pasBecTu B CTOPOHbI.

= C oaHOM NpOBOSIOKN CHATb OBMOTKY. BTOPYIO UMMy 3arHyTb B NPOTUBOMNOJSIOXHYK CTOPOHY
BAOMb NpoBoja.

= [1noTHO 06epHYTL «ronyto» Yactb 3-5 pa3 Bokpyr mecta crmba. OctaTtok obpesaTsb.

=  OTCcTynUTb OT BUTKOB 2-3 MM. OronuTb KOHeL, 3arHyTon xunbl. ObmMoTaTb ee BOKpyr
N30nmMpoBaHHOro nposoaa 3-5 pas. ObpesaTb NULLHIOK YacTb. BUTkn nepBow n BTOpom
NPOBOSIOKN He OOIMXHbI cornpukKacaTbCs.

= K gpyromy KoHUy npoBoa NpucoeuHUTb BUIIKY.

=  BcTaBuTb «kKMNATUNBHMK» B BOAONPOBOS 40 ynopa.

=  Bkniountb BUNky B po3eTky. [log Bo3genctenem Tenna nep AOMKeH HavaTb TasiThb.

= [lo Mepe yMeHbLUEeHUSsI MPOBKM «KUMATUMBHUK» creayeT nepemMeLlartb riyoxe.



Mo6unbHbIM NaporeHepaTop NOMOXET OTOrpeTb TPyOy B 3emrie 3a 4OCTAaTOYHO BbICTpoe BpeMs

Coeem: lMpu ucnosb3o0eaHuuU Napo2eHepamopa usau «KunsmusbHuUKa» criedyem
obecrneqyumb ommok marsoli 800bl. Tpebyemcsi nepuoduvdecku omkiroYams npubop u
npuMeHsiMb MOHKUU wJilaH2 u KoMmrnpeccop OJisi ee omKa4yku u3 mpy6bl.

ConsiHou pacTtBop

Pana ncnonb3yetcsa ons HenTpanuaauum nbaa B Tpybax. [Insa 3Toro Hy>KHO NPUroToBUTb
Kpenkun pacteop. Boay ¢ conbio cmewmnsaroT B Nponopunn 3 CToNoBble NOXKM Ha 1 nuTp
BoAbl. XKenatenbHO, YTOObI XXMAKOCTb Oblfla KOMHaTHOW TemnepaTypbl.

[nsi BbINonHeHus paboT noTpebyeTcs:

= KpyXKa Jcmapxa;
*  MOPOYPOBEHb;
= CTarnbHas 3aKaneHHas npoBOSokKa.

CpoenaTb HYXXHO criegyioLlee:

= TpyOKy rmapOypOBHS M CTarnbHY MPOBOSIOKY COEAMHSAIOT MO AnMHe. Ha KoHLEe MOXHO
cAenatb 3arnb, 4tobbl obecnednTb 60MNbLLYI0 XKECTKOCTb IMBKOW KOHCTPYKUMK. [1pn aTOM
Kpan LnaHra JoSmKeH HEMHOrO BbICTyNaTh 3a U3rnb NpoBOIOKM.

= BTopown koHel TpybKuM CThIKYOT C KpY)XKOM dcmapxa.

= LlnaHr noHeMHory BBOAAT B NNaCTUKOBYH/MOAMNPONUIIEHOBYO/METaNIMYECKY0 CUCTEMY
BOAOCHabXeHns 4o yrnopa B Npobky.

= KpyxKy 3cmMapxa 3anosiHsoT panon u nogHMmaroT BeepX. CoOnsgHoOM pacTBOp TeYeT B
mMarncTparnb U NOHeMHOry pasMmopaxuBaeT/pasbegaeT ned. Bogy HyXXHO NOCTOAHHO
0o06aBnATb B KNU3MYy.

IIpakTHueckoe 3auaTne Neld YcerpaneHHe IyMa IPH pa6oTe BOJIONPOBOIA




IIpyYrHbBI IOCTOSHHOTO IyMa. BogonpoBoa U3aeT HENPEPbIBHBIN 3BYK C OHON TOHAIBHOCTHIO,
SABJIACTCA CICACTBUEM OI[HOﬁ n3 IIBYX HpI/I‘II/IHZ

YT1euka. Paznudnbie Teun, CBUIMU B TPYOax, OTKPBITHIE COPOCHUKH MO0 ITIOXO 3aTSHYTHIC B MTO/IBAJIS
3arymKky. [[puanHON JaHHOTO SIBJICHHUSI MOXKET CTAaTh JJIEMEHTAPHO 3a0bITHIH, YeXaBIIUMH Ha J0JITOC
BpeMs cocesiMH, KpaH. KpoMe 3Toro, B KOHCTPYKITUN KyXOHHBIX CMECUTENICH €CTh OfHA JIeTallb, KOTOpas
MOYKET CTaTh MPUYMHOMN TAHHOTO 3BYKa - MPOKJIAJIKA MOJI «CJTOYKON».

OHa CITy>XUT AJIs YIUIOTHEHUS COSTUHEHUS CMECHUTEIIS C JIATYHHBIM TPOWHUKOM, KOTOPBI MOHTHPYETCS
Ha TPYOBI C TOpsiueii M XOJIOAHOM BOJON. B citydae, korja HapyIeHa MpoKJIaIka MexX/y KaHaJlaMH BOIbI,
TO W3 OJTHOTO BOJIOTIPOBOAA B APYroi OyAeT mepeTekarb Bojia ¢ OOJIbIINM JaBieHneM. M ecTecTBEHHO,
9TO OyAeT MPOUCXOIUTH HE O€3 NTyMOBBIX 3P (HEKTOB.

[T1noxas mpoxoAUMOCTh y4acTka TpyOonpoBoa. Bo3aMoxHO, Ha KaKOM-TO ydacTKe TpyOOIpoBoaa
CYIIECTBYET Kakas-TO IloMexa, 3acop oo cyxxenue. Coznaercs 3pdexT, kak B cBuctke. [lonpocty
rOBOPSI, MOTOK OOJIBIIOT0 00bEeMa C IIYMOM MIPOXOJUT CKBO3b OTBEPCTUE MAJIbIX Pa3MEpPOB.

Ecnu B cymme coOpaTh BCE OTKPBITbIE B MHOTOKBAPTUPHOM JI0ME KpaHbl, TO OHU CIIOCOOHBI IPOIYCTUTh
yepes cedst 50 TUTPOB B MUHYTY, a HE /10 KOHIIA OTKPBITHIM Ha CTOSKE BEHTUIIb IponyckaeT Toiabko 10.
TakuMm oOpa3oMm, JaHHBI BEHTHIb U CTAHOBUTCSA UCTOYHUKOM IlIymMa. A TpyObl JOBOJIBHO XOPOLIO
nepesarT akyctuueckue 3 (HeKThl.

CyTb npobaemMbl B OCHOBHOM 3aKJIFOYAETCSl B BAHTOBBIX BEHTHISIX cTaporo oopasna. Onu ob0ianaor
PAIOM TaKuUX HEAOCTATKOB, KaK MEPEKOC WM OTPHIB KJlanaHa, JIM00 ero 3aKIMHUBaHus nuiakoM. Eciu B
HOYHOE BpeMsi, KOTJja B0J103a00p He TaKOW CHIIbHBIN, ITyM HE TaK CIbIIIEH JIMOO BOOOIIE MpeKpaliaercs
— IpUYHMHA T'YICHHS BOJOIIPOBOIa OOHApyKEeHa.

Pemenue. [Ipu mocTossHHOM T'yJie BOAONPOBOIa HEOOXOIMMO IIPOBECTH OCMOTP IMO/BajIa, HAUTH CBOU
CTOsIK. B ciydae, Kkoraa HET IPEACTABICHUS O TOM, 1€ OH MOXET HaXOAUTHCs, PEKOMEHIYETCS
COIOCTABIIAThH UX PACIOJIOKEHHE OTHOCUTEIBHO KBApTUP. B 1oBasie rimaBHbIM OPUEHTUPOM CITYXKaT
JIECTHUIBI OT BXOJa 10 IIEPBOTO TAXkKA.

B ciiyuae o6HapyXeHHUs Teun BOJIbl, BCE MAHUITYJISLIUU JIOJKHBI HCXOJUTh U3 YPOBHS 3HAHUI B pEMOHTE
CaHTEXHUKHU. B ciaydae, korja HET CTONPOLEHTHON YBEPEHHOCTH, KAKMM 00pa3oM MOKHO 3a/1€71aTh Te€Ub,
HE CTOUT NoJjaraTbcs Ha COOCTBEHHBIE CHIIBI. 3UMOM ropsidas BOjia MOXKET UMETh TeMIIepaTypy OIH3KYIO
K TOUKE KUMEeHMsI. A TUIIATh O0JIbIIIOE KOJIMYECTBO KBapTUP O€3 BOJIbI HE camasi yJauHas 3a/lyMKa.

B cnyuae, koraa Teun B nojBasie He OOHAPYKEHO, HEOOXOAUMO IPONTHUCH 110 KBapTHPaM, Yepe3 KOTOpbIe
IPOXOJUT HYKHBIN cTOsIK. K X035€BaM Taxke Hy’KHO 0OpaTUTHCS C BOIIPOCOM O TOM, HE TEKYT JIM Yy HUX
kpaHsl. [Ipu Henonaake, 0 KOTOPOH YIIOMUHANIOCH PaHee, MOBPEXKIEHNE POKIIAAKHU 0] KyXOHHBIM
CMECHTEIIEM, SIBHBIM ITPU3HAKOM SIBJISIETCS TO, YTO U3 XOJIOJAHOTO KpaHa Te€4yeT ropsiyast Boja.

B ciydae, korga Bce ONMCAaHHOE BBILIE HE 1A€T HA KAaKUX PE3YJIBTATOB, IPEACTOUM CaMbli, IIOKAIYH,
HYJHBIA 3Tan — HE00X0UMO IO 3BYKY OOHAPYKUTh MECTO, TJI€ 3aCTPABIINN KYCOK IIJIaKa WJIK OKaJIUHbI
CO3JIaeT MPEenATCTBUE TOKY BoJbl. Hanbomee 4acTo ¢ 3TUM MOXHO CTOJIKHYThCS B KOPITyCce BEHTHJIIS HITU
Ha pe3b0OBBIX COETUHEHUSIX TPYO.

[TprunHBI TEpHOINYECKOT0 BOSHUKHOBEHHUS I'yia. Ecnu TiarensHo pa3odpaThCsi TO IpUYUHA TyJIEHUS B
Tpy0ax, Mo cyTH, ofHa — TypOyJIEHTHOCTb, KOTOpas MOSIBIISIETCS, KOTJ]a KTO-TO OTKPHIBAET
BO10pa300pHbId KpaH. Lllym crblmuTes mpu J1060M OTKPBITOM KpaHe, HO €CIIU IIPU 3TOM OH ropas/io
CHJIbHEE U K TOMY e CONPOBOXKIAeTCs BUOpaIiei TpyOoonpoBoaa, TOrjaa TyT MOKHO CKa3aTh CO
CTONPOLEHTHON YBEPEHHOCTBIO O HETIOJIAAKaX.



[TpakTryecku BO Bcex ciaydasi MPUYMHON MPOOIJIEMBI SIBIISIOTCSI HEPOBHBIE Kpasi pe3MHOBOI MPOKIAIKU Ha
KpaHOyKce cTaporo tuma. [Ipu OTKpeITOM KpaHe, JaHHas JeTallb TPEMbIXaeTcs B IOTOKE BOMKIL. B 310
BpEMsI CO3JIAl0TCS PA3IMYHBIE 3aBUXPEHHS MO0 CEpUU KOPOTKUX TUAPOYIAPOB (PE3KUE CKAUKU
JIaBJIEHUSI), B TOM CIIy4ae, KOI'/la OHa YaCTUYHO JIMOO MOJHOCTBIO NIEPEKPHIBAET MOTOK.

Ha nansblil nepuon B mpojjake €CTh KEpaMUUECKUE KPaHOYKChI, KOTOPBIE XOPOIIIO COBMEIIAIOTCS KakK C
OTEUYECTBCHHBIMH, TAK ¥ C UMIIOPTHBIMHA CMECUTENISIMH, KOTOPBIE HE IIYMST, HE TEKYT U HE HYXKIAIOTCS B
3aMeHe MPOoKJIaoK. PUIbTPHI ISl TPYOO OUMCTKU IIPU BXOJI€ B KBAPTUPY AJIsl KEPAMUKHU JOKHBI
MOHTHUPOBAThCS B 0053aTEILHOM MOPSAKE.

Pemenune. Ho 3By4uT 3T0 ropasno npoiie, Hexenn okasbiBaeTcs Ha camoM zene. lllym B Boronposoze
MOYET OBITh CIIEICTBUEM HEUCTIPAaBHOCTEH y coceneil. Eciu 3T0 Tak, TO peKOMEHyeTcs IOTOBOPHUTH C
coceIsIMU O JJAHHOM MpobJieMe U MOIBITaThCs YOSIUTh UX OTPEMOHTHPOBATH HEUCIIPABHYIO CAHTEXHUKY.
Hepsel 11pu 3TOM npuaeTcs noTpenaTh UCIPABHO, HO 3TO 3aBUCUT OT COCEIEH.

ITprunHbI cTyKa B TpyOax. Y AaHHOTO SBJIEHHUS OIATH-TAKU JBE IPUUUHBI €ro NosiBieHus: OTpbIB
KjanaHa. MOHTaX BUHTOBBIX BEHTHUJIEH MPOU3BOAUTCS CTPOIO IO X0y TOTOKA BOABL. J[J1s 3TOrO Ha
KOpITyce ecTh yKa3yrolas crpeiika. Eciu xke janHoe yecTpoHCTBO yCTaHOBUTh HA00OPOT, TO KJIalaH paHo
Wi 1o31Ho otopsetcs. [locne yero oH OyneT Kojae0aThCs B TOTOKE, BPEMsI OT BpEMEHH NIEPEKPHIBasi €To.
Kak cnencrBue — KOpoTKue HUKIMUECKUE MyMsire rujipoyaapsl. TemnnoBoe pacumpenue. M3-3a peakoro
BOJI0pa300pa, TpyObl Ha TOpsiueii BOJI€ OCTHIBAIOT. A MpPHU BKIIOYEHUH ropsdyeil BOJbl HAUMHAIOT 3aHOBO
HarpeBatbcs. M3 MIKOIBHOTO Kypca (PU3MKU U3BECTHO YTO, IPH HarpeBaHUU BCE MAaTEpUabl UMEIOT
cBOICTBO pacmupsThes. M3-3a atoro, Tpyd,a KoTopas mprkara K 0€TOHY MEepeKpbITHs,
KaHAJIN3aLMOHHOMY CTOSIKY MJIM KPENeKHOU CKoOe, HAUMHACT MEHSATh CBOM I€pPBOHAYAIbHbIE pa3Mephl,
13-3a 4ero Oy/eT HEMHOT0 CMEUIaThCsl OTHOCUTENBHO HENOJBUXKHOTO 00beKTa. BOT 1 npuurHa
nocTykuBanus. Jlannas nmpobiema xapakTepHa JUIsl cTaJlbHOro Tpyoonposoja. Ilnactukossie TpyOsl, B
TaKOM CUTYallMH MEPEMEIIAIOTCS 110 IPYTUM 00bEKTaM, HE u3/laBas lryma. Pemienue npobiiemMsl. 31ech
IJIaBHOE OY/IET JOCTaTOYHO TOYHO JIOKAIN30BaTh UCTOYHUK IIyMa. K coxkaneHuto, B JaHHOU CUTyalluu
IPUJIETCS TI0JIaraThCsl TOJIBKO Ha 3PEHUE U CIIyX: TOUYHBIX YKa3aHUH KyJla OUTh UM YTO KOHKPETHO HY>KHO
IOJKPYTHUTB HE CYLIECTBYET. B cilydae, KOrzia CIIbIIIHbI IOBTOPSIOIIHAECS C ONPENEICHHON
NEPUOANYHOCTHIO TOCTATOYHO CHIIbHBIE YAaphl, TO BEPOSITHEE BCETO MPHUAETCS MEHATh BEHTWIb Ha
cTosike. B naHHOM cuTyanuu Takyro paboTy peKOMEHAyeTCs JOBEPUTh MPEACTaBUTENAM KUIUITHON
opranusanuu. Kak Obl K CIIOBY, 3TO BJISI€TCS MX HEMOCPEACTBEHHOM 0053aHHOCTBIO. B citydae, korna
CYIIECTBYET SIPKO BBIpRXKEHHAs! CBSI3b MEX/1y U3MEHEHUEM TeMIIepaTypbl CTOsIKa JTMOO0 MOABOAKH ropsiueit
BOJIBI M CTYKOM B TpyOax, HE0OX0/IMMO HAWTH TOYKY COIPUKOCHOBEHUS TPYObl M CTAllHOHAPHOTO
o0bekTa. K coxanenuro, B 3Toi cuTyaluu Takke HeT YHUBepcallbHBIX pemieHuil. Eciu peus naer o6
CTaJIbHOH TpyOe, B HEKOTOPBIX CIy4asiX MOXKHO MOCTYNHTD CIEAYIOIIMM 00pa3oM: MPUBApUTh K
TpyOonpoBoy cKoOy, OCie Yero HaMepTBO 3aKpenuTh aHkepoM. Ho varie Bcero, ropasao mpoiue oyaer
HENOCPEJICTBEHHO YCTPAHUTh CaMy TOUKY CONPUKOCHOBEHHUSI CO CTEHOM WM Apyroil TpyOoii, caenas
MEXy HUMH HeOoubII0# 3a30p. Ecim e peub HIIeT 0 CTOSIKE B IEPEKPHITUHN — ABIPKA K COCEISIM JalleKo
HE caMblil HeanbHbIN BapuaHT. Ho MOXHO moCTynuTh cienyromumM oopasom: OTBepcTHE B O€TOHE
HEO00XOIMMO HEMHOT'O PAaCIIMPUTh, IOCJIE YEro 3all0JIHUTh €r0 MOHTaXXHOW NEHOW. JTO MO3BOJIUT
MOJIHOCTBIO U30aBUTHCS OT MPOOIIEMBI.

ITpakTuyeckoe 3ausaTue Ne 15
Moabop MHCTPYMEHTOB M MaTepManoB And PpeMOHTa CUCTEM BOOOOTBEAEHUS.

Llenb paboThbi:
-HayunTbcsa nogbupaTe MHCTPYMEHT ANs PEMOHTa CUCTEM BOAOOTBEAEHMS.
Xog paboTsl.

MHCTpyMeHThI, Nnpucnocobnexns, obopygoBaHme n maTepuanbl Ansi PEMOHTHbIX paboT



Mpu npoBeaeHMN PEMOHTHbIX PAabOT B OCHOBHOM MCMOSb3YIOT TE XX€ UHCTPYMEHTbLI, YTO U NPU MOHTaxXe
CaHUTaPHO-TEXHUYECKUX CUCTEM: KITHOUN PbIYaXKHbIE U HAKMOHbIE TPYOHbIe, pa3BOAHbIE (PUCYHOK HUKE),
raeyHble, MOMOTKM, HOXOBKK, 3ybuna, oTBEpPTKN, LWNAMOYpbl, 60poakM, KNynnbl, Nnawku 1 ap. B Tabnuue
HVXe NPVBELEH NepeyYeHb OCHOBHbLIX MHCTPYMEHTOB, NPUMEHSIEMbIX MPU PEMOHTE CaHTEXHUYECKOrO
obopynoBaHus.

Kntoun gns pemMOHTa CaHNTapPHO-TEXHNYECKNX CUCTEM

N\

W

a - pblYyaxkHbil; 6 - HakuOHOU; 8 - pa38odHOU C MsaKuUMU 2ybkamu

OCHOBHbIE MHCTPYMEHTLI A51A BbINOJIHEHUA PEMOHTHbIX pa60T CaHTEXHN4YEeCKOro OGOpyD,OBaHI/IFl

H HopmaTueHbein |KonuuyecTtso,
aumeHoBaHue
OOKYMEHT L.
CnecapHbIin CTanbHOW MOSIOTOK FOCT 2310-77* 8
Ky3HeuHas OCTPOHOCas Kysanaa FOCT 11402-75 3
Maccon 3 Kr
HoxxoBOYHasi pydHas pamka ¢ FOCT 17270-71 8
Habopom NosioTeH
Kritouu:
ra@uHble ABYCTOPOHHNE C OTKPBITBIM | -~ 5oaq oo« 5
3eBOM (KOMMIEKT)
raeyHble pas3BoaHble (KOMMIEKT) FOCT 7275-75 2
paguatopHble HunnenbHeble Tuna K-1 | FTOCT 12801-92 8
raeyHble TopLioBble (KOMMIEKT) FOCT 25787-83 2
TPYOHbIE pblYaXHble (KOMMEKT) FOCT 18981-73 2
TPYOHblE HaKMAHbIE (KOMMMEKT) C FOCT 19733-74 >
MSFKUMW ryGKamm
ManorabaputHbin Tpyoopes A3MA | TY 26-1224-77 3
CnecapHO-MOHTa)Hasi OTBEpTKA FOCT 17199-88 14




CnecapHoe 3ybuno 20x60 FOCT 7211-86 14
CnecapHas 6opoaka ¢ KOHU4ECKOM MOCT 7214— 14
YyacTbto guameTpomMm 4 n 8 Mm 72*E
TBepgocnnasHbIv WNAMByp Trna LT TV 22-3240-75 2
(komMnneKT)
Py4HoOI cekTOpHbIN TpyO6ornb TY 36-1263-72 2
lMnockun TyI'IOHVOCbII7I HanUNbHUK FOCT 1465-80* 40
anvHon 300 mm
MonyKpyrnbIi, KPYrnbIA HAMNUIBHUK FOCT 1465-80* 6
(komnnekT)
HanunnbHuk TPEeXrpaHHbIi, FOCT 6476-80* 14
pombunyeckuni
CranbHas koHonaTtka Tuna K-40 - 8
YekaHka Ne 2 IP-318 - 8
Ckapnenb Tuna 2—3 TY 22-2781-73 8
TpybHas knynna - 4
Mnawka pe3bboBas K Knynnam - 8
Ceepna:
cnnpanbHoe (KOMMMEKT) rOCT 2034-80E 100
crMpanbHoe C TBePAOCMNaBHBIMA | - ~r 750 o4 100
nnactuHamu
TY 494-01-104-
CrtanbHasi npsMoyrorbHas LweTka 76 8
KombrHupoBaHHble nnockorybusl 200 FTOCT 17439-72* 8
(naccaTtwxn) E
Kpyrnory6upl (Tunopasmepsl 140,180)] MOCT 7283-93 4
HOXHUUBI pyYHbIe Ana pesku FOCT 7210-75 8
mMeTanna tuna 1
Mpo6onHuK (Mpoceyka) FOCT 11414-75 8
MbKkni Ban Anga npoYncTKn
KaHanusauum ArvMHOW, M:
5 - 8
25 - 8
50 - 2
BaHTy3 TY 38 106432-82 8
Merunk Ans TpyoHOM roCT 19090-93 | 30
UMNMHOPUYECKON pe3bbbl
Kycauku FOCT 5547-93 4




WraHreHumpkyns Tvna 1-UM-1¥-250 | FOCT 166-80 2

JInHerika nameputensHas FOCT 427-75 8

PeMOHTHble paboTbl UMetoT HebonbLoN 06beM, pa3bpocaHbl TEPPUTOPUANbHO, O4eHb Ppa3HOObpasHbI U
NPoBOAATCHA B CTECHEHHbIX YCMNOBUSX. [0O3TOMY MHCTPYMEHTbI MOHTaXHWKa BHYTPEHHUX CaHUTapHO-
TEXHUYECKMX CUCTEM AOMKHbI ObITb KOMMAKTHBIMM, NErkMU, YH1BepcanbHbiMU. Y006HO Ucnonb3oBaTth Habop
WHCTPYMEHTOB B MSIFKOW CYMKE UMM MeTannM4yeckoM pasaBukHOM swmke. MNpy peMoHTe CUCTEM UCMONb3YHOT
3NEeKTPUPULMPOBAHHbBIA MHCTPYMEHT.

Mpy peMoHTE NnacTMaccoBbiX TPYO, MEHEeEe NPOYHbIX, YEM MeTanM4eckme, NPUMEHSOT TpyOHbIE 1
pa3BoAHbIE KIYM C PE3VHOBBLIMY I'yOKaMu Ha uX Liedkax. Pe3bboBble coefMHEHUs NNacTMaccoBbiX Tpyo
pa3dupaloT 1 cobuparoT C MOMOLLLIO KIMYel 4118 0TBOpaYnBaHus MydpT, HakuaHbIX raek, rmokux nogsoaoK
(prcyHoOK HWXe, a, 6), rMapPo3aTBOPOB (CMKOHOB) (PUCYHOK HIMKE, B, T), BbIMYCKOB (PUCYHOK HKE, ). [pn
MOHTaxe Tpyb Mcnonb3ylT cneunanbHble NpUcnocobneHunst ans 3axeata Tpyd (PUCYHOK HUXE, €, X).

MnactmaccoBble TpybObl pa3pe3aroT HOXKOBKOW MO METAarIy WU CTONSAPHOA HOXOBKOWM C MENKMM 3yoom. [Ans
obecneveHusi nepneHAnKynsapHOCTU pe3a NPUMEHSIOT WabnoHbl B Buae AepeBSHHOMO NOTKa C Mpopes3blo
(pucyHok Hunxe, 3). [MNpwu rnbke nnn dopmuposaHun BypToB, pacTpyboB Tpybbl HarpesatoT B BaHHaX,
3aMOMNHEHHbIX MMULEPUHOM U MUHEpPArbHLIM MacnoM. [Ans HarpeBa MOXHO UCMOMb30BaTh TakKe NasifbHYO
namny ¢ Hacagkom (PUCYHOK HWKe, 1), KOTOPbIN co3gaeT CTPyLo ropsidero Bosgyxa. Ha koxyxe 5, 3aakpenneH-
HOM Ha ropersnke 9, pa3meLleHbl ABa GOKOBbLIX OKHa 7 C NOABWKHBIM LLMGEPOM 6, KOTOPbLIM PErynNnpyoT 06bEM
noAcacbiBaemMoro Bo3ayxa u, criefoBaTtenbHo, ero tTemnepartypy. Hacagok 3akpenneH Ha kopnyce ropernku 9
XOMYTOM U C nogkocoM 12 1 onupaeTcs Ha CTOMKY 8.

Mpv NpoBeAeHUM peMoHTa NIacTMacCoBbIX TPYO MCNOMb3YIOT PYyYHbIE MHCTPYMEHTbI: LUKIO, Wabep,
HanWMbHUKKU, OTBEPTKY, HOX, HOXXOBKY, MOJIOTOK.

NHCTpyMEHT AN peMOoHTa NnacTMaccoBbix TPY6

a, 6 - Knt4u 0rg MoHmMaska aubkux nodeodoK; 8, e - Kimo4u Ansi pa3bopKu coomeemcmeeHHO 6ymbIIOYHbIX U
HanosnbHbIX cughoHo8; O - KoY 0511 MOHMaXka 8bIryCcKos; e,X - rpucrocobneHust 0715 3axeama U MOHMaxa
KaHanusayuoHHbIx mpy6; 3 - wabsioH 0ns pe3ku mpy6; u - nasnbHas namna; 1 - 2onoeka; 2 - 3axeam; 3 -
38€eHO; 4 - naneuy; 5 - KOXyx; 6 - wubep; 7 - okHO; 8 — cmolika, 9 - eopesika; 10 - kopnyc; 11 - xomym; 12 -
rnnodkoc



YCTpaHeHNe HENCNPABHOCTEN CUCTEMbI KaHaNM3aLUmm.

Llenb pa6boThbi:
-yCTPaHsATb HENCMPABHOCTN CUCTEMbI KaHaNM3aumm.
Xopg paboThl.
CUCTEMbI BOOOTBELOEHUA
B cuctemax BogooTBeaAeHNs 30aHuin Hambonee 4YacTo BCTPEYaTCsl TakMe HEUCMPABHOCTU, Kak:
— 3acopbl Tpy6onNpoBOAOB ¥ MMAPO3aTBOPOB CaHUTAPHO-TEXHUYE-CKUX NPUBopPOoB;
— noBpexaeHns TpybonpoBOAOB N CaHUTAPHO-TEXHUYECKUX NPUOOPOB;
— yTeyka BOAbl M3 CaHUTapHO-TEXHMNYECKNX NPUBOPOB;
— 3amep3aHue BoAbl B Tpybax;
— MPOHMKAHWE 3anaxoB U BpeaHbIX ra3oB B MOMELLEHNS;
— WyM B CUCTEME BOAOOTBEAEHMS.

N3 Bcex HencnpaBHOCTEWM CUCTEM BOAOOTBEAEHMS Yallle BCEro BCTPEYaTCs 3acopbl rinapo3aTBOpoB
CaHUTaPHO-TEXHUYECKMX NPUGOPOB 1 TpybonpoBoaos. MpryMHamy NOSIBNEHUSI 32COPOB SABMSIIOTCS
HapyLleHWe npaBui Nosib30BaHUSI CUCTEMON 1 OTCYTCTBUE NPOCUNAKTUHECKMX OCMOTPOB M MPOYUCTOK
Tpy6onpoBOAOB M rMApPaBNYECKNX 3aTBOPOB.

3acopbl MOXHO NMMKBUONPOBATL NPU BbINOSIHEHWM ClEAYOLWNX onepaumin:
— npokayka Boapl;

— OCMOTP M MPOYMCTKA r'MApO3aTBOPOB;

— npo4ncTka TpybonpoBoaos;

— XMMMYeCcKasi NpoYnNCTKa.

Mpw NMKBMAALMM 3aCOPOB NPOMBIBKOW BOAbI CAHUTapHO-TEXHUYECKUE NMPUGOPLI 3aMOSHSAIT BOAOW, BaHTY3
MPWXUMaIOT K BbINycky Npubopa, 3aTeM CUIMbHO HaAaBMNMBAIOT Ha PYYKy BaHTy3a, BbiTankueas Boay M3-noa
BaHTy3a B OTBOAHOW Tpybonposos. [ToToM BaHTy3 pe3ko BblAeprnBatoT BBEPX.

Mpwn Npokayke BOAOW CAHUTAPHO-TEXHUYECKMX NpMBOpPOB, 0GOPYAOBaHHbIX NEPENMBaMM, AN UCKITIOYEHUS
BbIMMECKMBAHMS BOAbI U ycuUneHust agdbekTa nepenmnebl NIIOTHO 3aKpbIBatoT.

Onsa yoaneHus 3arpsasHeHnin n3 6yTbINOYHOro cucoHa OTBOPAYMBALOT U MPOMbBIBAIOT HUXKHIOK KPbILLIKY. B
ABYX0BOPOTHBIX MMApPO3aTBOpax OTBOPAYMBAKOT NPOOKY B HUXKHEM KOMNEHE, CMyCKaloT rpsidb M3 3aTBOpPA, a
3aTem ero NpPoYunLLaT U NpoMbiBaoT. CUGOH-PEBM3USA MPOYMLLAETCS Yepes JHOK MOCME CHATUS KPbILLIKM
NPOBOJIOKOM UMK CTanbHbIM kaHaToM. [Nepen cbopkon rmaposaTeopa NPOBEPSETCH UCMPABHOCTbL PE3UHOBON
NPOKNaaKn Mexay KOpnycom ruapo3aTBopa U KPbILLIKOWA.

MpouncTka yHMTa3oB NPON3BOANTCSH PE3MHOBLIM KONMAKOM-NOPLUHEM, TMOKUM BanoM MUnv NpOBOJSTOKOM,
npornyckaemon Yepes 0TBEPCTUSA OJ1s NPOYNCTKK. [MOKUIA Ban COCTOUT U3 cepaeydHmka (CTanbHOro kaHata
anameTtpom 8—9 MM) 1 060M0YKM N3 CTaNbHOM NPOBOJSIOKN B BUAE cnvpanu. Ecnv atn onepaumm He gatot
pesynbTaTa, TO YHMTa3 OTCOEAMHAETCS U NPOYNLLAETCS CO CTOPOHbI BbIMyCKa.

Mpu npouncTke kepaMmmyeckux NpubopPoB He AoNycKaeTCcs UCNOMb30BaTh TONCThIE METANMNUYECKNE CTEPXKHN
Ansi NpefoTBpaLleHnsl NOBPEXAEHU Npubopa.

3acopbl rMapo3aTBOPOB BaHH YAANATCS NMPOBOIOKON UM NMPOKAYKON BOAbI.
MpuyrHbI 3acopoB TPyGONPOBOAOB CUCTEMbI BOAOOTBEAEHUS CrieaytoLme:
— Hanuyve ANMHHBIX TOPU30HTasbHbIX JIMHUIA B CUCTEME;

— Hanun4yme MecTt NoBOpPOTAa,



— HeJoCTaTo4HbIE YKIMOHbI TPYGONPOBOAOB U HEGOSbLUME pacXoabl CTOMHbIX BOA;
— Hanuuyme KOHTPYKIOHOB, NeperioMoB 1 OTCTYMOB.

3acopbl TpybonpoBOAOB YCTPAHSAOTCS Yepes PEBU3MM U MPOYNCTKM MMOKMM Barom, epLUOM UMK rMOKown
CTanbHOM NPOBOMOKOW CO cneuunanbHbIMU Hacagkamu. Ecnmn 3acopeHne NpomsoLsio B TakOM MecTe, rae
BOIM3K HET PEBU3UIA U NPOYNCTOK Y HEBO3MOXHO CHSITb Kakon-nnbo caHMTapHO-TEXHUYECKMIA Npubop, TO B
CTEHKe TpyObl MpOCBEPNMBAIOT MM NPobuBatoT oTBepCcTNE AnameTpom 20—25 mm. Yepes oTBepcTue
nponyckarT NPOBOMOKY U NpoynLLatoT 3acop. [locne ycTpaHeHus 3acopa oTBepCTue 3aKpbiBaloT pe3NHOBOM
NPOKNagKon, CMa3aHHOW CYPMKOM, U CBEPXY 3aTArMBaOT XOMyTOM. [1pn KanuTanbHOM PEMOHTE B 3TOM MecTe
HeobXo4NMO YyCTaHOBUTL PEBU3UIO.

Mpn XMMryeckom NpouncTke TpPydonpoBOAOB NCMONb3YIOT MOPOLLKOOOpa3HbIe UMK XUAKWE npenaparbl, B
COCTaB KOTOPbIX BXOAUT €4KUI HaTp, paspyLLaoLwmin oTnoxeHus. Bpems gencreus npenapaTtos gns
3(pPEKTMBHOIO paspyLUEHUs OTNIOXKEHMI U Mepbl 6E30MACHOCTU NPU UX UCMONb30BaHMM YKa3blBAETCS B
WMHCTPYKUMK. 1o ncteyeHnn BpeMeHn aencTens npenapara TpybonpoBoabl NpoMbIBaoTCA 60nbLLIMM
KONMYeCTBOM BObI.

B oTaernbHbIX cny4asax 3acopbl MOXHO YCTPaHUTb C NMOMOLLIbIO BaHTYy3a U CpreI7I BOAbl.

MpW NPOYMCTKE MIacTMacCcoBbIX TPYOONPOBOAOB 3anpeLLaeTcsi UCNoNb30BaTb CTanbHYO NMPOBOSIOKY U
kaHaTbl. MpoyncTka ocyLLecTBNSETCH AJIMHHOMEPHBIMU MMOKMMY NacTMacCcoBbIMU TpyGaMu AMaMeTpoM
16—32 MM WU5M XECTKMM PE3MHOBLIM LLUAaHrOM. 3acopbl Takke MOXHO YCTpaHATb CTpyel Boabl.

KpbILLKM NracTMaccoBbIX rMapo3aTBOPOB, PEBU3MIA U MPOYMCTOK CHUMAIOT crieuuanbHbIMy kntodamu. Mpu
OYMCTKE OT 3arps3HeHWI 3anpeLLaeTcs NPMMEHATbL MeTannuyeckue WeTkun, abpasvBHble MaTepuanbl, MOXHO
NCMONb30BaTh BRAXHYIO MAMKYHO TPSMKY.

Bbinycku npounLatoTcs Yepes CMOTPOBOW KOSOAEL, YEPe3 PEBU3NIO U MPOYUCTKY, YCTAHOBIIEHHYIO Ha
BblMycke. 3acopbl BbINyCKOB NTMKBUANPYIOTCS Tak e, Kak 1 3acopbl TPy60onNpoBoaoB.

B npouecce akcnnyaTtaumm NponcxoanT NoBpexaeHns TpyGonpoBoAOB U CAHUTAPHO-TEXHUYECKUX MPUGOPOB.
MpuyrHamm noBpexaeHus TpybonpoBoaoB MOryT ObiTb Ocaaka 34aHus U FpyHTa, yaapbl, KOPPO3us, NIoXoe
3aKpensieHne caHNTapHO-TEXHUYECKUX NPUBOPOB, HEKAYECTBEHHAs 3aJerika CTbIKOB TpyO 1 OTBEPCTUM,
NPOBUTLIX A5 UX MPOYUCTKM.

PeanbHbIi Cpok Criy»0Obl KaHaNM3aUMOHHbIX TPYD 1 coeamHuTensHbix Yacten ua MHA, NMBO n NBX
npesbiwaeT 20—25 neT. JkcnnyaTauns TakMx CUCTEM NoKasara, YTo HageXHOCTb Takmx TPyOoNpoBOaOB B
Gonbluen cTeneHn 3aBUCUT OT BuAa NnacTMacc 1 cnocoboB coeanHeHus Tpyd. HaumeHee HagexXHbl cucTembl
13 Tpyb 1 coegmHuTenbHbIX Yacten ns NHA ¢ pactpybamu nog pesmHoBoe KonbLo. [1na 6e3aBapuiiHom
paboTbl TaKoW CUCTEMBI JOIMKHA ObITb 06ecneyeHa 0AMHaKoBas KOMMEHCALUMOHHAsA CnOCOBHOCTb KaXKaoro
COeOVHEHNsI Ha CTOSKe MyTeM BCTaBKW MMagKoro KoHua Tpyobl B pacTpyb ¢ pe3nHOBbLIM KOMbLIOM TOYHO MO
METKe M YCTaHOBKM KpPensieHUN NpakTUYeCcKn y Kaxaoro coeAMHEHs!.

HanGonee xapakTepHbIMM BUAamMy OTKa30B TakMX CUCTEM SIBMISIOTCA pacTpeckuBaHue Tpyo un
COEAMHUTENBHbIX YacTel, HapyLeHne repMeTUYHOCT COEAMHEHNIA U3-3a U3HOCA UMK AedEeKTOB PE3NHOBbIX
KoneL, pacxoxaeHune pacTpyOHbIX COeAUHEHWI U HapyLLEeHUe LenocTHOCTU KpenneHus Tpyo.

B Hauane askcnnyataummn MoryT HabntogaTbCsl NOBPEXAEHNS NIacTMacCcoBbIX TPYGONpPOBOAOB BCrEACTBUE
NpoAonbHOro n3rnba cTosika, 3axaTusi CTosika B NepeKpbITUM U3-3a OTCYTCTBUS MNb3bl U KPenmeHuin cTosika.
HekauyecTBeHHOE KpernneHue cTosika MPUBOAUT TaKKe K MOSIOMKE COeAMHUTENbHBIX YacTen.

[pyro HemcnpaBHOCTLIO MPU SKCNyaTauum NNacTMaccoBbIX TPYOONPOBOAOB CUATAOTCS YTEUKM Yepes
pacTpybHble COeQMHEHMUS C PE3NHOBBLIM KOMbLIOM, BO3HMKAOLLME BCNEACTBME HEKAYECTBEHHOMO MOHTaXa,
TemnepaTypHon gedopmanmn 1 KecTkoro KpenneHus (6e3 pes3mHOBbIX NPOKNagoK)TpybonpoBoaos.

I'IOBpemp,eHHue pr60|'|p0BO,D,bI n coegnHnTesibHble YaCTu PEMOHTUPYHOTCA HaNOXEeHNeEM
BOAOHENPOHMUAEeMbIX HaKnaaok nin 3amMmeHATCA.

I'IOBpe>|<p,eH|/|;| CaHUTapPHO-TEXHUYECKNX I'IpVI60pOB CBA3aHbl B OCHOBHOM C HEKa4€eCTBEHHbIM MOHTaXXOM U
HapyLwleHneM npasun akcnnyataunn. nOBpe)K,El,eHI/IH CTalnbHbIX, YYTYHHbIX, KEpaMU4E€CKUX U (*)aﬂHCOBbIX
ﬂpVI60pOB yalle Bcero HabnwogakTca B BUAE CKOMOB U TPEeLnH.

OLI,HOI7I 13 NMPUYNH NOABIIEHUA TPELUNH YMbIBallbHUKOB ABJIAETCA HENMpaBuiibHOE coeanHeHne nx ¢
KaHanm3auuoHHOMN pr6017|, BbIMNOJIHEHHOE Ha LeMEHTHOM pacCTBOpE, B 3TOM Clly4dae peKoMeHOyeTCA
MCNOJ1b30BaTb CYPUKO-MEJIOBYIO 3aMa3Ky. TpeU.I,VIHbI B YMbIBalibHUKE MOTYT NOABUTLCA TaKXKe N3-3a



HeKka4eCTBEeHHOro npncoeanHeHmnda noaBoaoK Xos104HOro n ropa4vero BogonpoBoga K CMeCUTENO U nNinoxoro
KpenJyieHna yMmbiBaribHUKa K CTEHE.

M3-3a HenpaBuNbHON 3KCMNyaTaumMm yHuTasa ero OCHoOBaHMe pacllaTbiBaeTCs, HapyLlaeTcsl repMeTUYHOCTb
COEQIMHEHWS] €r0 C KaHanNn3auMoHHOW Tpybon. BTopon NpmnynHO NoBpexaeHnst yHuTasa MoXeT ObITb XKecTkas
3aernka Bbinycka B pacTpyb kaHanusaunoHHom Tpybbl. HenpaBunbHoe NpucoeanHeHne CMbIBHOW TpyObl
TakKkKe NPUMBOANT K NonomMke. B yHUTasax ¢ 6avkamu, HENocpeaCTBEHHO PACMONOXEHHBIMU Ha HUX, BO3MOXHO
noaTtekaHne BoAbl YEPE3 PE3MHOBYIO MaHXETY, COEOUHSAIOLLYHO MOSIOYKY C NaTpyoKoMm.

ﬂospem,quHble CaHUTapHO-TEXHNYECKne I'IpVI60pr PEMOHTUPYIOT UINMN 3aMEHAIOT.

YTeukun BoAbl B CUCTEME BOAOOTBEAEHMS NPOUCXOAAT B OCHOBHOM Yepe3 CryCKHbIE YCTPOMUCTBA CMbIBHBIX
6aukoB. MNpy AnuTenbHOM aKcnnyaTaumMm 6a4koB C IOHHbIM KrnanaHoM NOBEPXHOCTb CMYCKHOro KnanaHa
AedopmMmmpyeTcsl M 06pasytoTcs 3a30pbl MEXAY CEANOM U KranaHOoM, YTO U CIYXXUT NPUYMHON yTeukn Boabl. B
APYrux Trnax 6a4koB yTEYKM MPOUCXOOST U3-3a NOSABMEHMS TPELUMH B cudoHax. [ns ycTpaHeHUs yTeyek
6ayky peMOHTUPYIOT UMK 3aMEHSIIOT.

3amep3aHue BoAbl B KaHaNM3aUMOHHbIX Tpybax NponcxoauT 13-3a NIoXoN TENION30NALMN NPU NPOKNaake nx
B HeoTannmMBaemblx nomeLleHusx. Mecto neasiHom Npobku B YyryHHbIX TpybGax onpeaensieTcs no crot uHes,
a B NNacTMacCoBbIX — MO pacLUMpPEHUto TpyObl B 3TOM MecTe. [ns ycTpaHeHust neasHo NPoBKu B YYryHHbIX
TpyGax MCMOoSb3yHT ropsvyto BoAy UM anekTponporpes. Boaga nogaetcs k npobke CHU3Y (MO YKIOHY).

Mpu onpegeneHun neagsHon NPodKM B NONMBUHUNXIOPUAHBIX TPYOaxX KaTeropnyeckn 3anpeLLaeTcs ux
NPOCTYKMBATb, TaK Kak MpU HU3KOW TeMnepaType 3Tu TpyObl CTAHOBATCSA XPYNKUMK. 3amMep3Lune y4acTki B
niacTMaccoBbIX TpyOax OTOrpeBaloTCcs ropsyen Bogon, TemnepaTypa Boabl — He 6onee 50°C. NpumeHeHne
OTKpbITOro OrHe He gonyckaetcsa. Ecnv Bo Bpems oTorpeBa npousoLusia mectHas gedopmauums Tpybsl, TO
9TOT Y4aCTOK 3aMEHSIIOT.

MpoHWKaHWe ra3oB 1 3anaxoB B MOMELLEHMS U3 KaHANM3aLUMOHHONM CETU MPOMCXOAUT B pesyribTaTe
noBpexaeHus TpybonpoBoAoOB, COEANHUTENBbHbIX YacTeW, CThIKOB, 13-3a OTCYTCTBMS KPbILLEK HA PEBU3MSX U
npoyncTKax, a Takke Boapbl B ruapo3aTBopax. Mecta noBpexaeHuin onpeaenstoT OCMOTPOM U PEMOHTUPYIOT
UNn 3aMeHsIoT.

OTcyTcTBME BOAbI B rMapo3aTBope HabnogaeTcs Us-3a ucnapeHusi B pesyrnbTtaTte AnuTenbHoro 6esnencrems
CaHUTapHO-TEXHUYECKOTo nNpubopa 1 cpbiBa rmapo3aTeopa.

Mpwu cpbiBe rMapo3aTBopa BOAA M3 HEroO OTCackiBAaETCs B CTOSK, rae Npv 6onbLIoM pacxoe Boabl
obpasyeTcs Bakyym. CpbIB rMapo3ateopa 00bl4HO COMPOBOXAAETCSH IPOMKUMUN 3BYKAMMU.

MpuyrHamu cpbiBa rmapo3aTBopa MOryT ObiTb:
— GonbluMe ASIMHBI U YKITOHbI OTBOAHBIX TPYGONPOBOAOB OT CAHUTAPHO-TEXHUYECKMX NPUGOPOB;

— HapyLueHne paboTbl BEHTUNSLUM BOOOOTBOASLLEN CeTU Npu NonagaHny B BbITSXKHYHO YacTb NOCTOPOHHUX
npeaMeToB UM 0GMepP3aHnA BbITSXKHOW YacTu;

— HebonbLown OnameTp CTOdKa,
— YacCTn4HOEe 3acopeHne CTosKa,
— npucoeanHeHmne CTtosaKka HMxe oTctyna.

KaHanusauunoHHble rasbl B G0rbLUNX KOHLUEHTPaLMAX TOKCUYHbI U B3PbIBOOMACHbI, 0COBGEHHO Npu nonagaHum
rasa u3 CUCTEMbI ra30CHabXeHUsi B BOOOOTBOASILLYIO CETb. B cBSI3n ¢ 3TUM HEOGXOAMMO MOCTOSIHHO
Npou3BOANTb OCMOTPbI Y NIMKBMANPOBATbL HEUCNPABHOCTM, CBSA3aHHbIE C OTCYTCTBMEM BOAbI B r’Mapo3aTBopax
N X CPbIBOM.

[nsi ycTpaHeHus WymMa B KaHanm3aumnoHHbIX TpybonpoBoaax, 0cobeHHO NnacTMaccoBbIX, ycTaHaBNMBaeTcs
pe3nHoBasi NpoKnaaka B MecTe KpenneHust Tpybbl 1 CTOSIK MOKPbIBAETCHA 3BYKOU3OMNSALMOHHBIM MaTepuarnom.
BosmorkHa 3ameHa Tpy6 13 06bIYHEIX MaTepUanos Tpybamu 13 LyMonornoLwaLwmnx maTepmarnos.

IIpakTnyeckoe 3ausaTue Ne 17 YcTpaHEeHUe HEMCNPaBHOCTEN CUCTEMbI BOAOCTOKOB.

Llenb pa6boThbi:

-Hay4YnTbCA YCTPaAHATbL HENCNPaBHOCTU CUCTEM BOOOCTOKOB.



Xopa paboTbl.

Hapy)KHble U HympeHHue 8000CMOKU OOJTXKHbI 6bICTpO yaanAaTb aTMOCCbeprIe OCafKkun B Buge ooxaesblX
1 TanbIX BOA C KpOBIK 30aHUA.

TexHuuyeckoe o06CnyxuBaHe BOAOCTOKOB HanpasneHo Ha obecnedeHne GecnepebGoiHOro oTBoAa AOXAEBbIX
1 TanblX BOA C Kpbill. OceHblo nepes HacTynneHMeM MOPO30B M BECHOM nepes TasiHeM CHera BOAO0CTKM
NpoYMLLIAITCS CBEPXY Yepes BOAOCTOUHbIE BOPOHKM M CHU3Y Yepes3 peBm3nn C MOMOLLbIO epLua.
OZIHOBPEMEeHHO, eCrn MMEeeTCs rMapo3aTBop, ero NPoMbIBaloT. [N NnpeaoTepalleHns npomep3aHmns
BOJOCTOKA MNPOBEPSAETCH COCTOSAHME TeNMouU3onsALun B 30He YepaadHoro NoMeLLIeHUst UM TEXHUYECKOoro
aTaxa 1 B MecTe nepeceyeHuns BbiNMyCKOM HaPYXKHOW CTEeHbI 30aHusA. B 30aHMAX C OTKPbITLIM BbIMyCKOM B
3VIMHUI Nepuo OTKPbLIBAETCH KpaH Ha MUHUK, COeaMHSIOLLEN rMapo3aTBop BOAOCTOKA C CUCTEMOMN
BoAooTBeAeHus. Mpy Tekylliem peMOoHTE BOAOCTOKOB MPOU3BOAUTCSH OYUCTKA BOAOCTOUHbLIX BOPOHOK,
CTOSIKOB, BbIMYCKOB Nepea HacTynneHneM MOpPOo30B M Mocre TasHUSA cHera. PEMOHT MeCT NpUMbIKaHUs
BOOOCTOYHOMN BOPOHKM K KPOBIE, rMapou3onsaumnm 1 TENNON3onaumMm NpousBoanTCA B CyX0e 1 TENoe Bpems
roaa.

HewncnpaBHOCTM cCTEMbI BOAOOTBOAA: HAPYXXHOTO (3arpsi3HEHUE U pa3pyLLeHMe xenoboB 1 BOAOCTOYHbIX
Tpy6, HapyLLeHWe ConpsikeHUs OTAENbHbIX 3NEMEHTOB Mexay cobol 1 ¢ Kposrnei, obneaeHeHne
BOOOOTBOASILLMX YCTPOWCTB U CBECOB) U BHYTPEHHETO (MPOTEYKM B MECTaX COMPSKEHWNS BOAOCTOUHbIX
BOPOHOK C KPOBIeM, 3acopeHne 1 obneaeHeHne BOPOHOK U OTKPbITLIX BbIMYCKOB, pa3pyLleHne
BOOOOTBOASILLMX JIOTKOB OT 3aHUsi, NPOTEKaAHME CTbIKOBbLIX COeANHEHMI BOAOCTOYHOIO CTOSIKa,
KOHZEHCaLMOHHOE YBNaXXHEHNE TENSIOM30SALMN CTOSIKOB) YCTPAHSAIOT MO Mepe BbIsIBIEHNS AedeKTOB, He
[onyckasi yxyaleHusi paboTbl CUCTEMBI.

3amMeHa oTAenbHbIX 3NeMEHTOB BOIOOTBOASALLMNX YCTPOMCTB MO MEepe UX U3HOCa NPOU3BOANTCH SNeMeHTaMm
13 OLIMHKOBAHHOW NUCTOBOW CTanu. 3aMeHsieMble BOOOCTOYHbIE TPYObl NPOKNaAbIBaloT BepTUKanbHo, 6e3
NnepenomoB, HEMOCPEACTBEHHO Yepes KapHN3bl NMPU YCIIOBMUM YCTPOWCTBA B HUX MAHXET 13 OLIMHKOBAHHOM
ctanu. B 3gaHusix, Haxoaawmxcsl Ha y4eTe OopraHoB Mo OXpaHe NaMSTHUKOB apXUTEKTYpPbI, 3Ta paboTa
COINacoBbIBAETCA C COOTBETCTBYHIOLLIMMM OpraHamMMm.

CucTeMbl BHYTPEHHUX BOAOCTOKOB C OTKPbITbIMU Bbinyckamu B | v Il knumaTuyeckmnx paioHax obopyaytoTcs
aBapuiHLIMI BOJIOCNMBaMU B CETb ObITOBOI KaHanM3aumm, a Takke TeMnepaTypHbIMU KOMMIeHcaTopaMmu u
xenobamu, obecrneymBaloLLMM 0TBOA aTMOCKEPHBIX BOA OT 34aHUSl HE MEHEE YeM Ha 2 M.

Ha BogoCTo4HbIX BOPOHKaX BHYTpEeHHero BO40CTOKa yCTaHaBITIMBAKTCA 3alUTHbIE PELUETKN N KOJ1Naku C
OPEeHNPYLWNMN OTBEPCTUAMMN. OHun nepnogn4veckm o4narTca OT Mycopa u Haneau. B pa|?10Hax C
XOonogHbIMU 3MMaMun BOOOCTOYHbIE BOPOHKM YCTAHaBJIMBAKOTCA C 3fieKTponoaorpeBaTteniaMmn Ha CToAKax
HenocpeancTBeHHO noa HWXHEN NOBEPXHOCTbIO KPbILLUW. CTo8KM BHYTpEeHHEero Bo4OCTOKa, npoxoasduine B
YyepaavyHOM nNoMeLleHUn, yTennaroTcA.

KpbIWwy ¢ Hapy>XHbIM BOAOCTOKOM MEPUOANYECKM OUnLLalnTCs OT cHera. [oBpexaeHust KpoBIu, CBECOB,
*enoboB N BOAOCTOYHbIX BOPOHOK YCTPAHAOTCS HEMEAIEHHO.

Ob6nepneHeHVe CBECOB M BOAOOTBOAALLMX YCTPOWCTB YepaayHbiX Kpbill, 06pasoBaBLLeecs B npoLecce
3KcnnyaTauum oMa, yCTpaHsieTcsl NyTeM peMoHTa BEHTUNSILMOHHBIX KOPOOOoB, OBEAEHNS 0 HOPMATUBHOM
BENUYUHbBI TENOM30NALMN YepaadHbIX NEPEKPLITUI, TPYBONPOBOAOB LIEHTPANbHOMO OTOMMEHMUS! U FopsiYero
BOOOCHAOXeHWs, NyTem obGecrneyeHns: repMmeT3annm NpuTBOpPOB BXOAHbIX ABEPEN UMK TNIOKOB Ha Yepaak.

O6neneHeHNst cBECOB M BOAOOTBOAALLMX YCTPONCTB YepAayHbIX KPbILL MOXHO M3GexaTb NyTeM YCTPONCTBa
crneumarnbHbIX BEHTUISALMOHHBIX OTBEPCTUM B KAPHU3HbIX YACcTSAX CBeca KpPOBMNM (LLerneBble NPOAyXu B BUae
Lenen nog obpeLLeTkon), B KAPHN3HOW YacTX CTEHbI MO OCAM OKOH UMW NMPOCTEHKOB (TOYEYHbIE NPOAYXN B
BUAE OTAENbHbIX OTBEPCTUN), B KOHBbKE KPbILLM B BUAE LLenern nod obpeLleTkor y KOHbKa 1 KPOBIW.

I'Ipm HEBO3MOXHOCTU yCTpOIZCTBa cneunanbHOM BEHTUNALUWMK B Yyepaga4yHoOM nomMelleHnn 3gaHuna npu
KanntarnbHOM PEMOHTE KpbILLN OefnaeTcA BHyTpGHHI/IVI BOOOCTOK C pacnonoxeHnem »xenoba B HUXKHEN YacTu
CcKaTa 1 B npeagenax 4yepaa4vyHoro noMeLleHu4.

BeHTUNALMOHHbIE OTBEPCTUS PETYNISIPHO OYULLAIOTCA OT Mycopa. 3afenka BEHTUNSLMOHHBIX OTBEPCTUN He
[onycKaeTcs.

TeMHble KpOBMNM PEKOMEHAYETCS OKpaLLMBaTh JTAKOKPaco4HbIMM COCTaBaMy CBETIbIX TOHOB, 0bnagalowmmm
MOBbILLEHHLIMW BOAOOTTANKMBaKOLWMMK CBOMCTBaMMU. CTarnbHble CKaTHble KPOBMM (0COBEHHO CBECHI) U
xenoba HeobxoAMMO NOKpbIBaTL CreLmanbHbIMU CoOCTaBaMu, NpeaoTBpaLlaLLMm obpasoBaHme Haneaew.

BHYTPEHHWE BOOOCTOKU



HeucnpaBHOCTV BOJOCTOKOB HAbMNOAa0TCA B OCHOBHOM B OCEHHE-3UMHUI 1 3UMHE-BECEeHHUI nepuoapb|,
Koraa npoucxoaut obmepsaHue Tpyo M BOOAOCTOYHON BOPOHKM M3-3a GoMbLUIOro nepenana Temneparyp B
[IHEBHOE U HOYHOE BpeMS.

[na ymeHblUeHMs obMep3aHns U co3gaHus TpebyeMoro TeMnepaTypHOro pexxuma Bbinycka BOAOCTOKa B
palioHax ¢ oTpuLaTernsLHON TeMNepaTypol HapyXHOro BO3ayXa Ha BbiMNycKax yCTaHaBNMBAETCA rMapo3aTBop,
KOTOPbI NPENSTCTBYET NoMnagaHuio XONoAHOro Bo3ayxa B CTOSIK.

Flpvl JKCnnyaTtauun BOOOCTOKOB B nepexo,u,Hb||7| nepmnoa BOAOCTOYHbIE BOPOHKK U BbIMYCKM OCMaTpmUBaKOTCA U
ocBoboXxgatoTcsa OT CHera v nbaa.

B netHun nepmoa BoO3MOXXHO 3acopeHne BOAOCTOKOB M3-3a nonagaHna B HUX BETOK, JINCTbEB N MYyCOpa.

M3-3a nnoxoro kpenneHusi TpyGonpoBOAOB NPONCXOANT HapyLLEHNE repMeTUYHOCTU TPyBonpoBoaoB
BOOOCTOKOB.

HerepMeTU4YHOCTb BOOCTOYHOW BOPOHKU 1 KPOBIN B MECTE NPUMbIKAHWUSA BOPOHKM HabnoaaeTcsa npu
MOBPEXAEHMN KPOBIM NPU OYMCTKE OT CHera u nbaa, Aedopmauunm KpoBnu, Npy HecoboaeHUN NPOEKTHOTO
YKITOHa W 3aCTOe BO/ibl Ha KPOBIe.

IIpakTnyeckoe 3auaTue Ne 18 YcTpaHeHMe HEMCNPAaBHOCTEN CaHUTAPHbLIX NPUOOPOB.

Llenb pa6oThbi:
- HAY4MTbCS BbISIBMATH U YCTPaAHATb HEUCMPABHOCTU CaHWUTapHbIX NPUOOPOB.
Xoga paboTbl.

MoBpeXaeHUst MeTanIMYeCcKMX CaHUTapHbIX MPUGOPOB (YYryHHbIX U CTanbHbIX MOEK, BaHH) OblBaloT B BUAE
CKONOB, TPELUMH 3aLLMTHOrO 3MasieBoro NoKpbITMs. AManeBoe NokpbiT1e NpubopoB creayeT BOCCTaHOBUTL
Kak MOXHO BbicTpee, 0COGEHHO CTanbHbIX, Tak kKak OHU Hanboree noaBepXKeHbl KOPPO3nK. MONHOCTLIO
BOCCTAHOBUTbL 3ManeBoe MOKPbITUE B YCIIOBUSIX SKCMyaTaLmMn HEBO3MOXHO. BpemMeHHO ero 3ameHstoT
CUHTETUYECKOW aMarnblo, KOTOPYH HAHOCST KUCTBIO UM C MOMOLLbIO @3p030S1bHOro 6annoHa. MpoyHocTb
CLENMeHns NOKpPbITUS C METasnsIoM BO MHOIOM 3aBUCUT OT MOATOTOBKM NOBEPXHOCTM. [o3ToMy MecTo ckona
3a4mLLaloT 4O MeTanmMyeckoro 6recka u 06e3xnpnBatoT aLeToHOM U 6eH3nHOM. Xopoluve pesynbTaTbl
MOSy4aroTCs NPU UCMOSb30BaHUM SMOKCUAHOIO Kresi C 3anofiHnTenem (MopoLKoBasi amMarnb, Mer, OKCuz
TuTaHa). OgHaKko NOBEepPXHOCTHAsi MPOYHOCTL TaKOro NMOKPbITUS HKE, YEM CTEKNOBUAHON amarnu, U NosToMy
npu YNCTKE U Molke nprubopa HeobxoanMo cobnogaTe OCTOPOXKHOCTb.

[nsa BOCCTaHOBNEHUSA 3MaNeBOoro NOKPbITUS MOXHO NPUMeEHATL knen bd-2, «CynepuemeHT». [ins aTtoro
NOBPEXOEHHYI0 MOBEPXHOCTb 3a4NLLAIOT 1 00E3KUPUBAIOT, 3aTEM HAHOCST CION Kres, B KOTOpbIN Jo6aBnaoT
cyxue 6ennna. Kuctoukorn cMmewmsaoT 6envna c kneem. Yepes 1—1,5 4 HaHOCAT cneayoLLmMiA Cro U Tak Ao
Tex nop, noka TOSLMHA Cros Knes He AOCTUTHET TOSLLMHbI SMaru.

BpeMeHHO ckos MOXHO 3aKpbiTb MAaCTUKOW, COCTOSLLIEN M3 XXMAOKOro CTekna v uemeHTa. Nocne nogarotosku
NOBEPXOCTN MACTUKY HAHOCAT Ha MECTO CKOJa, IAe OHa BbICbIXaeT Yepes 3-4 u.

MoBpexaeHUst KepaMUYeCKNX CaHUTaPHbIX NPUBOPOB (YMbIBaNbHUKOB, YHUTA30B, 6uae), 6onee xpynkux, 4yem
MeTannmnyeckne, NPosIBNAOTCS B BUAE CKOMOB U TpeLymH. PackonoTblie npubopbl 3aMeHsitoT. Hebonbluve
CKOIbl CKIEMBAIOT 3MoKcuaHbIMU knesiMu. [letanu npubopoBs, KOTopble He NoABEPXKEHb! 6OMbLINM
MeXaHU4YeCKUM BO3AEeNCTBUAM, MOXHO CKMEUTb ObITOBLIMW BOAOCTONKUMU KNESMU.

KpenneHus caHUTapHbIX NPUBOPOB B NpOLIECCe IKCMyaTalMm YacTo pacllaTbiBalTCs, YTO NPUMBOOUT K UX
NMOBPEXAEHMI0, HAPYLLEHMIO repMeTUYHOCTM B MECTaX NPUCOEaMHEHUNS BbINYCKOB K TpyBonpoBoaam
KaHanusauuu.

KpenneHusi caHuTapHbIX NpMGOPOB, YCTAHOBIEHHbIX HA NOMY (HOXHbLIE BaHHbI, YHUTa3bl), Yalle
pacLuaTbiBalOTCsl B OCHOBaHUM. [INsi HAAEXHOro 3aKpenneHnst yHuTasa, MOMELLEHHOMO Ha AepeBAHHOM
OCHOBaHuK (TadpTe), HEOOBXO0ANMO 3aMeHUTL LYpPYNbl 6onee ANUHHBIMU U TONCTBIMU, YEM NOBPEXAEHHbIE.

Mpun 3TOM NoA ronoBky LWypynoB NoAKNagbiBaloT Pe3HOBYO NPOKNadKy 1 wanby, 4Tobbl MeTann He AaBun
Ha Kkepamu4eckuin matepuan u He packonon ero. Ecnv gepeBsHHOe OCHOBaHWe OTAeNnnnock OT norna u BHOBb
3agenaTb ero B 6eTOHHbIN MO HeNb3s, TO ANEKTPUYECKON CBEPNUNBEHON MaLLMHOW CO CBEPSIOM AnameTpoMm 8
MM, NMEIOLLMM TBEPOOCMNaBHYIO NacTUHy, B NoNy NpocBepnNuBaoT oTBepcTus rnybuHon 50-80 mm. Nx
3anonHsT acbecToLEMEHTHBIM paCTBOPOM, B COCTaB KOTOPOro BXOAUT, Mac. 4.: acbect 5-i, 6-i rpynnbl —
1, uemeHT mapkn 300—400 — 2 n Boga — 2. CBEXENPUIOTOBIIEHHbIV PacTBOP 3anMBalOT B OTBEPCTUS,



YNNOTHSAOT TyMbIM rBO3AEM, YCTaHaBNMBAIOT YHUTa3 U BBEPTLIBAKOT B PacTBOP LUYpYMbl AMaMeTpoM 5—6 MM,
annHon 65—80 mM. Yepes 20—30 MUH Wypynbl OTBEPTLIBAKOT HA OAMH-ABa 060poTa, YTODbLI UCKMIOYUTL
CXBaTbIBaHWE UX ¢ pacTBopoM. CnycTa 2—3 4 UX 3aBepThIBalOT CHOBa 0 OTKasa.

OcHoBaHWe MOXHO 3aKpenuTb TakKke C MOMOLLIbIO LIeMEHTHOro pacteopa. [1na 3Toro B NpocBepreHHbIe
OTBEpPCTUSA BCTaBMAT AePEeBSAHHbIE NPOOKM 1 crierka BBEPThLIBAOT LUYPYIbl, NMOKPbITbIE MbINOM. 3aTem
NpUNOAHMMALIOT YHUTAa3 U NOASIMBAIOT XUOKUA LEMEHTHbIN pacTBOp, NOCIE Yero LWypynbl 3aBepTbiBaloT A0
oTkasa. Koraa LeMeHTHbIn pacTBOp HEMHOMO 3aTBEepAeeT, yAansioT ero U3nmLLKW.

Mpy cuNbHOM pa3pyLUeHNM OCHOBaHUSI CaHUTapHOro nNpubopa (MecTa yCTaHOBKM LLYPYMNOB CKOMOThI,
TPELLMHbI U CKOMbl B OCHOBaHWUWN) PEMOHT NPOU3BOAST crieayowmnm obpasoM. B Tex MecTax oCHOBaHus, rae
HeT NOBPEXAEHUI, CBEPIIOM C TBEPAOCMIABHON NNACTMHON AenatT HOBble OTBEPCTUS AnaMeTpoM 5—8 MM u
3aKpennsaT yHUTa3 ABYMS AePEeBSAHHbIMU peiikamu, KOTopble NPMBEPTHLIBAOT LypynamMu K nony.

YHuUTasbl, YCTaHOBJ1€HHbIE HA LUEMEHTHOM UK NMITUTOYHOM MOy, YKPENAKT 3NOKCUAHbIM KneeM. Ina atoro
OCHOBaHMe yHUTa3a o4unlaloT OT rpdAa3n n Mycopa, TlwaTtesnbHO 3a4MaroT IJJKypKOIZ. 3aTtem BbICYLLMBAKOT,
0663)KVIpVIBaI-OT M HaHOCAT SMOKCUOHbLIN KMEen Ha Nos1 U OCHOBaHME.

KpenneHusi caHUTapHbIX NPUBOPOB, YCTAHOBMEHHLIX HA CTEHe (YMbIBarlbHUKOB, MOEK, NMCCYapoB U T. 4.),
PEMOHTUPYIOT B TaKoW NocrneaoBaTenlbHOCTU. YAANSI0T cTapble KpenneHnsi, 4eMOHTUPYIOT Npubopsl,
paccBepnuBaloT cTapble OTBEPCTUS NOA Kpenex U B 06pa3oBaHHble OTBEPCTUSA yCTaHaBNMBaOT
nrnacTtmaccoBble Abenu, B KOTOpble BBEPTLIBAIOT LYpYNbl. BMecTo ato6eneit MOXHO Mcnonb3oBaTtb
pa3pe3aHHble BAOMb NiacTMaccoBble TPYOKM, KOTOPblE CBMBAKT MHOMOCIIONHOWM Cnnparbio U BCTaBNSIOT B
oTBepcTue. MNpu BBUHYMBAHUM LIYPYNOB TPYOKU paclumpsitoTcs 1 obecneyrBatoT NIOTHOE KpensieHve
KPOHLUTENHOB. B GETOHHBLIX CTEHAX MOXXHO KPEMUTb KPOHLLTENHDI, KaK 1 YHUTa3bl.

Ans kpenneHus Npubopos AepeBsiHHbIE MPOOKN NPUMEHSTL HEMb3S, TaK KAk OHW PacCbIXaloTcs U KpenneHne
ocrnabeBaer.

IIpakTnyeckoe 3ausaTue Ne 19 . YcTpaHeHMEe NPOHUMKHOBEHUSA 3anaxoB B NOMeLUeHue us
CUCTeMbl KaHann3auumu.

Llenb pa6oThbi:
- HAy4MTbCS ONpeaensaTb MecTo NPOHUKHOBEHUS 3aMaxoB U YCTPaHATb 3anaxm
Xoga paboTbl.

M'mpposaTBop 1 (haHoBLIE TPYObI

OpHum 13 GapbepoB AN YCTpaHEHWUs 3anaxoB KaHanu3aumum B YaCTHOM JOME CO CTOPOHbI CENTMKa Unu
BbIrPEOHOM AMbl MOXET CINYXXUTb rMAPaBNUYECKUIA 3aTBOP, SBNSIOLMIACA HENPEMEHHbIM aTpbyTOM BCEX
NPUEMHMKOB CTOYHbIX BoA,. OH NpeacTaBnsieT coboi cMdOH M30rHYTONM B BUAE KONEHa kaHann3aLumoHHOM
TpyObl, B KOTOPOIN MOCTOSIHHO HAXOAMUTCSA HEKOTOPOE KONMMYECTBO BoAbl. Bo3ayluHas n BogHas cpeaa
NpPensTCTBYIOT NPOHUKHOBEHMIO HEMPUATHOIO 3anaxa B AoM. OgHaKo Npy pe3kom nageHuy AaBeHns B
CcUCTEME, YTO NPOUCXOANT Npu BOMbLUIOK HAarpy3Kke Ha Hee, Hanpumep, Kor4a Npou3BOAUTCS OAHOBPEMEHHbIN
CNUB BOAbI U3 BaHHOW M yHUTa3a, BoAa M3 CUGPOHOB yxoauT B TpyOy, a 3anax kaHanusaumm csobogHo
NPOXOAMT BHYTPb MOMELLEHUS.

CxemMa mexaHu4eckom NPOYUNCTKN pr6 KaHannsauun.

YuntblBasi, 4TO CO BpeMeHeM B CU(pOoHEe MOTyT CKannuBaTbCs OTNOXEHUS Xupa, rpsian, BOSIoC 1 NpoYero,
n3gaBas 3M0BOHHbBIN 3anax, Heob6XxoaUMO NpUHUMaTEL NpoduakTMYeckme mepbl No ero ovmcTtke. MNMpumepHo 1
pa3 B 6 MecsueB cnegyeT CHAMaTb M NPOMbIBaTh AAHHbIN 3rIEMEHT KaHanusauum, 4To n3basBuT He TONbKO OT
HenpuATHOro 3anaxa B YaCTHOM JjOMe, HO U OT 3aCOpOoB.

WckniounTb 3anax kaHanusauumn BHyTPU NOMELLIEHNS MOMOXET BblBOA, KaHannsaunoHHou (daHoBon) Tpybbl Ha
ynuuy vepes KpblLly. 3TO peLleHne MOXHO ciHMTaTb BTOpbIM 6apbepoM NPOHUKHOBEHMS 3anaxa B YacTHbIV
Aom. OcobeHHO OHO MOAOKAET B Criyvae, ecnv KaHanusauus B JOMe pacrnornoXxeHa Ha AByx n 6onee ataxax,
T.e. UMeeT BornbLuyto Harpysky. [pu yctaHoBke dpaHoBOW TPyObi:

e cuUcOHbI B rmapaBrMyeckux 3atsopax OyayT 3anonHeHbl BOAOW;
e He bypeT co3gaBaTbCs NpY CMBe BOAbLI BakyyMHasi Npooka;

. HGI'IpVIFlTHbII7I 3anax OCTaHeTCA B CUCTeMe KaHanmsauun.



Takmm ob6pa3om, yCTaHOBMB AaHHbLIA CAHTEXHUYECKUIA SIEMEHT, MOXXHO HaAEXHO 3alMTUTL CBOW AOM OT
HEeNpUATHOro 3anaxa, T.K. BO34yx u3-3a Taru 6yaeTt ABmMratbCs No HanpaBfeHuio U3 4oMa, a He HaobopoT.

YacTHble cnyyau

Kak npaBuno, ecnv cnve NpoUCXOAUT HOpManbHO, TO NPUYnHaA — B MarncTpanu. Heobxoanmo nposecTtu
OCMOTP Kak chaHOBOW TPYObI, Tak 1 CNMBHON (OT yHUTa3a). Ecnn 3anax nosBnsieTcs TofbKo B MOMEHTLI CrvBa,
TO, ckopee Bcero, 3abut 06LLeJOMOBOW BEHTUNALMOHHbLIV KaHan, Tpyba KOTOpPOro BbIBOAMTCH Ha KPbILLy
Aoma.

Ecnu B gpyrMx NnoMeLLEHUsX 3anax He OLLyLLaeTcsl, TO NpUYMHa unu B cudpoHe (nog BaHHOW), unu B Tpybax,
NPOMNOXEHHbIX B 3TOM KOMHaTe.

MHorga NCTOYHMKOM 3amnaxoB KaHanu3aumm B BaHHOW KOMHATe MOXET ObITb CTUpanbHas MawuHka. OHa, Kak
npaBuIio, MOCTOSIHHO NOAKMYEHa K CriMBy. B Hell MoxeT HaxoanTbes 6enbe, KOTOpOoe Havarno NnecHeBeTb.
"HMNOCTHbIE NPOLIECCHI Ppa3BMBaOTCA U B BOASTHOM HAcoce, eCrn OH YacTuUYHO 3abuT. Kpome Toro, npuynHom
3anaxoB KaHanM3auum MoXeT ObIThb LUMaHT CrvMBa, KOTOPLIN TakkKe HYyXXOaeTcsl B MEPUOANYECKON OUNCTKE
BHYTPEHHEWN NOBEPXHOCTW.

3anax kaHanusauum owlyiaeTcda BBepxy NOMeELLEeHNA.

Takoe MOXeT ObITb, €CNN B KBApTUPE 3TAXOM BhbiLLE NPOSIBUICS AeeKT CIIMBHOMN TpyObl (TpeLumHa,
pasrepmeTusaums cTbika). XXMaKocTb NOCTENEHHO NPOCaYMBaETCs B NIAUTY MEXITAXKHOIO NEPEKPLITHSI.

3acop kaHanu3aumm — UICTOYHMK AyPHOro 3anaxa B Agome 1

3ameasieHHbIN CnvB NMGO NOSIHOE OTCYTCTBUE CTOKA BOAbI U3 CAHTEXHUYECKOTO YCTPOMCTBA 3a4acTyio
COMPOBOXAAET KpalHe HEMPUATHBIN, THUIOCTHBIN AyX, UCXOASLLIMIA U3 CIIMBHOMO OTBEPCTUS PAKOBUHbI UIK
yHWTa3a. MNprynHa Takon HEUCNPABHOCTMN — 3a0UTbIA BCAYECKMMU HEYUCTOTaMU CUGDOH.

MpUYMHBI BO3HUKHOBEHUS 3anaxa u metoabl 60pbObI 1

B npouecce akcnnyaTtaumMm caHTEXHUYECKOro 060pyA0BaHUS B U3OTHYTOM KOJIEHE CINMBHOM TPY6ObI
CKannmBaTCs )XMPOBbLIE OTMOXEHMUSI U HANMUMLIKIA HA HUX MENKMI GbITOBOWM Mycop, BCIieACTBYE Yero B
cudoHe obpasyeTcs rpaseBas npobka, NPenaTCcTByoLas HopManbHOMY TOKY OTpaboTaHHON BOAbI.

XKnakocTb, NUEHHas BO3MOXHOCTU CBOGOAHO NPOXOAUTb MO CUCTEME, 3acTanBaeTcs, B MyTHOW TEMON
cpefie HauMHalT YCUIIEHHO pa3MHOXaTbCA 6aKTepUn, KOTOPbIE B MPOLIECCE CBOEN XXM3HEeOEeATeNbHOCTU U
BbIAENST Te AYPHO NaxHyLUMe rasbl, YTO OTPABMSAOT BO3AYX BHYTPU MNOMELLEHUS.

Ans ycTpaHeHust 3acopa Tpyb cBOMMM pykami (B 3aBUCMMOCTYM OT €ro Jlokalumn U CTeneHn HENPOXOAMMOCTH)
MOXHO NPUMEHSTb:

e MeXaHW4Yeckue CpPeAcTBa — BaHTY3 UMM CaHTEXHUYECKUIA TPOC;
e PYYHYIO MPOYUCTKY, NOAPa3yMeBatoLLyto pa3bopKy crdoHa 1 MPOMbIBKY €ro KOJeHa;
e  MMAPOAVHAMMUYECKYHD YCTaHOBKY;
e ObITOBbIE XMMMYECKME NpenapaTbl UM NoapyyHble JOMAaLLHWE CpeacTBa.
Pasbopka v npombiBka cudoHa

JlukBnaaums 3acopa mexaHM4eckum crnocobom 1

MpOTONKHYTb 3aCTPSBLUYIO B KONIEHE CIMBHOW TPYObl HEMMOTHYHO rPsi3eBYH0 MPOBKY NOMOXET HEXUTPOE
CaHTEXHNYECKOEe YCTPOWMCTBO — BaHTy3. OTOT «npnbop», npeacrasnsowmn codon HebonbLUyro
YyaweobpasHylo HacagKy, YKpenseHHyro Ha epeBsAHHON UMW NNacTUKOBOW PYKOATKE, NPEBOCXOAHO
cnpaenseTcs ¢ 3acopaMmu, 06pa3oBaBLUMMMCS B CAMOM Havarne KaHanv3auMoHHOro crnvea.

PaGoTaTb ¢ BaHTY30M O4eHb NPOCTO. [1Ns Ha4Yana Hy>KHO YCTaHOBUTb PE3UHOBYH YaLlKy TOYHO HaZ CrMBHbLIM
OTBEPCTNEM 3aCOPMBLLENCS CAHTEXHUKK, Nocne Yero 3-4 pasa 6bICTPO HaxaTb Ha PYKOSITKY M pe3ko oTopBaTb
npucocky oT cnmea. Boga, Haxoasawascs BHyTPY «4allkuy BaHTy3a, 4acTUYHO paspyLUUT rpsiseByto Npobky, a
obpasoBaBLUeecs B pe3ynbTaTe OTpbIBa OTPULATENBHOE AaBIEHNE, BEICOCET €€ OCTATKN HAPYXY.

Ecnu e 3acop 6onee cepbesHblli U PacrionoXeH «HVKe Mo TEYEHUIO», TOrda AN ero yaaneHns MoXHO
BOCMOSb30BaTbCsl CAHTEXHUYECKNM TPOCOM. Takoe npucrnocobrieHne npu BBedeHUn B 3abUTyto Tpyoy,
pa3buBaeT NpobKy Ha Menkue dpakumn, KOTopble TOKOM BOAbI MPOABUraloTCs No CUCTEME U BbIBOAATCSH B
OTCTOMHWUK, YTO OLICTPO U3baBNsieT OT 3anaxa B HAaBA34YMBOrO KaHanmn3aLMoHHbIX Tpybax.

BaHTy3 1 caHTexHn4yecknii Tpoc



BbiTOBas xMMusa 1 goMallHue cpeacTea 1

[ns pacTBopeHnst HEGONMbLLMX OTINOXEHUIA Ha CTeHKax TPYO MOXHO UCMONb30BaTh COAY, KUMATOK, YKCYC UM
CPEeAcCTBO ANt MbITbs NocyAbl. Bonee NnoTHble 3acopbl 3PGEKTUBHO YCTPAHSIIOT CneuuanbHble renu,
XUOKOCTM UMW rpaHynbl, NpeaHa3HavYeHHble Ans NPoYMCTKM KaHanusauum

Takue cpencTsa, codepxallne B CBOEM COCTaBe arpeccyBHbIE KUCMOThI UMK edKue Lweno4n, TpebyroT ocobon
OCTOPOXXHOCTU NPU NMPUMEHEHU

Bblbrpas npenapat ons ycTpaHeHus 3acopa, BHMMaTEeNbHO U3ydnTe ero aTUKeTky. Ha Hell B o6si3aTenbHOM
nopsake AOMKHbI OblTb HanevaTaHbl ykasaHus Mo UCNonb30BaHuMio, a Takke 0603HayYeH TUn Tpy6
(nnacTukoBbIe UMK YyryHHbIE) ANst KOTOPbIX OHO NpeaHa3Ha4YeHo.

J[lomallHne cpeacTBa Ans yCTpaHeHus 3acopoB

MpouncTka kaHanM3aumm rmgpoguHaMmyeckum mMeTogom 1

OTa Hanbonee coBpeMeHHasi MHHOBaLMOHHAs METOAMKA NO3BOSISIET NErko yCTpaHsATb Aaxe 0co60 YnopHble
3acopbl, HO CaMOCTOSITENBLHO BOCMONb30BaTLCH €10, K COXKarneHuo, HEBO3MOXKHO, XOTS cama TeXHONorns
YMCTKWN He NpeacTaBnsaeT cobon Huvero croxHoro. MNpouecc NpobuBkK 3acOpPoB TakMM Crocobom
BbIMOSHSAETCH cneayowmm o6pasom:

1. CMOHTMpOBaHHas Ha Luaccy rpy3oBUKa UK 3arpyxeHHas B 6arakHuk nukana, rmapoanHammyeckas
yCTaHOBKa AOCTaBMSETCS K MECTY paboTbl COTPYAHUKAMU (OMPMbI, OKa3biBatOLLEH YCIyr Mo YUCTKe
KaHanmsauuu.

2. CneupmanucTbl BBOASAT 3adUKCUPOBAHHOE Ha TOHKOM M'MOKOM LUMaHre COMo MalliuHbI B 3a6UTYHO
TpyOy, 1 BKMIOYAIOT «CepALEe» YCTAHOBKM — CBEPXMOLLHYIO Nommy.

3. [anee Bce npoucxoavT aBTomMaTudecku. Nog oencTtBMeM peakTMBHOM TArM, obpasyemorn Hanopom
BOAbl, CONMO YyCTPEMNAETCS Bnepen, 1 N0 Mepe CBOEro NpoABUKEHNS paspyluaeT Bce NpenaTcTBus,
BCTpeYaroLLmMecs Ha ero nyTu.

4. Tllocne 3aBepLUEHUst O4YMCTKM OMepaTop MNuWLLb CMaTbIBaET LUMaHr, a Tpyba CTaHOBUTCS rogHOM K
AanbHenwen akcnnyatauun. B 90% 3anax 13 kaHanm3auMoHHbIX TpyO nocne Takow npouenypsl
ucyesaer.

MpuHUMN paboTbl conna rmapoanHaMUYECKON YCTaHOBKM

OcobeHHOCTU yCTpaHEeHMs 3anaxoB KaHanM3aumm B YacTHOM JoMe
1. OTcyTCTBUE rMApO3aTBOpPa HA OHOM U3 CTOKOB

Ecnu paGoTbl npoBOANIM HaeMHbIe paBGOTHMKW, TO OHU MOTTI B OOHOM W3 MOMELLEHWUIA Er0 U HE NMOCTaBUTD.
Kak cnegcTteue — NpucyTCTBUE 3anaxa kaHanusauuu B JoMe, NpuyeM Hambornee CUIbHO OH OLLyLLaeTcs B
3TOM MOMELLEHUN.

2. «CpbliB» rvapo3aTBopa O4HOMo 13 NpubopoB

HekayecTBeHHasi BEHTUMSALMS CUCTEMbI — OfJHA U3 BO3MOXHbIX MPUYMH NOSIBIIEHNS 3anaxoB KaHannsaumm B
YyacTHoM Aome. ATMocepHoe AaBneHne B MOMELLEHUN He YPaBHOBELLEHO AaBNeHMEM B BEHTKaHanax.
CnepoBaTenbHO, OHO MOXET BbiGUTb BOASAHYH «NPOOKY» B KaHanu3aumio. [MosToMy Hy>KHO NPOBECTU
TLWaTenNbHbIA OCMOTP BCeX haHoBbIX TPY6. OHM MOryT UK 3acopuTbCs, UK 3abutbest cHeroM. KetaTw,
MHOrAa 3TO SIBHO He BbipaxeHo. LlenecoobpasHo k cpesy TpyObl (MM K BEHTOTBEPCTUIO) MPUMOXUTD
BymaHbIn nucTok. Ecnn oH ynageT, To Tara otcyTcTByeT. OTcloa 1 3anax KaHanvsaumm.

Ecnn aT0o nponcxoanT ToNbKo B MOMEHTLI «COpoca» BOAbl, TO MPUYMHA MOXET ObiTb B TOM, YTO Mpu
YCTPOWCTBE CMCTEMbI MCMOMNb30BanMch TpyObl AMaMeTpoMm MeHbLue pacyeTHoro. OTcloga — nepuoanyeckoe
nogasrieHne 3anaxoB U3 KaHaJin3auunun. Ho moxeT ObITb 1 YMeHblLUeHne gnameTpa n3-3a MHTEHCMBHOIO
OTIOXEHUS B3BECEN.

B nepBom crnyyae — 3ameHa, BO BTOPOM — YncTka Tpyb. VMIHorga nomoraeT Nponve ropsiden Bogon, oCoOeHHO
ecnv gobaButb pasmsrdaroLime cpeactaa (Hanpumep, «Kpot»).

3. I'IpOKnanKa Marmcrtpanm He CoOoTBeTCTByeT HopMaTBam

Takoe criyyaeTcs, ecnv He obecnedeH SOMKHbIN YKMOH Tpyb Tpaccel. Boga He yxoauT «CamMOTOKOMY, a
«3acTanBaeTcsa», NO3TOMY U MOSIBMSETCS 3anax kKaHanmaauuu.

[demoHTax 1 HoBas npoknagka Tpyb ¢ obecnedyeHnem JOIMKHOMO YKIOHa.



Cne,u,yeT OTMETUTb, YTO NPUYMHaA 3anaxoB U3 KaHaNn3aunn MOXeT ObITb Kak B camom KBapTupe, Tak 1 3a ee
npegenamn. To, 4TO OTHOCKTCS K O6LLEOOMOBON CUCTEME — KOMMETEHLNS CNELNanncToB yI'IpaBJ'IFI}OIJ.I,eVI
KOMNaHnn.

IIpakTnuyeckoe 3ausaTue Ne20 NNoaéop MHCTPYMEHTOB MU MaTepuasnioB AN PEMOHTA CUCTEM
oTonJIeHusA.

Llenb pa6oThbi:
- HAy4MTbCS ONpeaensaTb KAaKON MHCTPYMEHT A1l KAKOro peMOoHTa Heobxoamm.
Xoga paboTbl.

Ba3oBble MHCTPYMEHTLI 41151 MOHTa)a OTONeHNs
Becb komniekc paboT Mo MOHTaXy OTOMMEHUSt MOXHO pa3buTb Ha ABa 3Tana: NoAroTOBUTENbHbIN 3Tan
aTan MoHTaxa. [Insa kaxaoro atana ucnonb3yeTcst CBoM Habop MHCTPYMEHTA.

Ha aTtane noaroToBKn MoHTaxa Tpyb 1 NnpubopoB OTOMIEHUST BLINOIHATCS 00LECTpOUTENbHBLIE PaboThI
CBsi3aHHblE C NMOATOTOBKOW Tpacc TpybonpoBoaa 1 MecT MOHTaxa npubopoB oTonneHuns. [ina npoBeaeHUs
noAo6HbIX paboT HEOHXOAMMO NOArOTOBUTb, OCTATOMHO CTaHAAPTHLIN Habop 6a30BOro CTPOUTENBHOIO
WHCTPYMEHTA, a UMEHHO:

Mepdopatop. Heobxoaum anst noOAroToBKM Tpacc Tpybonporoaa, CKBO3HOIO NPOX0OAa NEPEKPLITUA U CTEH.
He 3ameHnTb NepdopaTop Npyv MOHTaXe paguaTtopoB OTOMMEHNST, 0COOEHHO B MOMELLEHMSX C KAMEHHBIMU U
6eToHHbIMU cTeHamn. HyxeH nepdopaTop Npu OTKPLITOM MOHTaxe Tpyb oTonneHus. 3akpenneHue Tpyobl Ha
GeToHHOW cTeHe Oe3 nepdopartopa NpaKTUHECKU HEBO3MOXHO.

Aensisicb 6a30BbIM MHCTPYMEHTOM MOHTaXXHMKa OorbLUoe 3HadYeHe umeeT Bblbop nepdopartopa. C ogHomn
CTOPOHbI NepdopaTop JOMKEH ObiTb 4OCTATOYHO MOLUHBIM, C APYrON CTOPOHbLI OH HE JOIMKEH ObITb TSXKEMbIM
1 JosmkeH 6biTb yaobHbIM B paboTe.

B kayecTBe pekomeHgaLmMn Mory nocoBeToBaTb Npod)eccnoHanbHbIn MHCTPYMEHT Makuta. OH MOLUHbIN,
BMeCTE C TEM KOMMAKTHbIN 1 04eHb yaobHbIN B paboTe. Kpome 3TOro peMoHT Makuta AOCTYMNEH B
(PUPMEHHOM LIEHTPE ANArHOCTUKM U PEMOHTA, MPOBOANUTCS OPUrMHANBHBIMW AEeTansAMmn B O4eHb KOPOTKNE
CTPOKMU.

Kpome nepdopatopa ans obLiectpontenbHbix paboT noHagobaTcs:
e LlnndmalinHbl, OHU XXe OTpe3Hble MaLLMHbI TUNa «bonrapkay.
e LllypynosepThi;

e [Ins paboTbl B AEPEBAHHOM OOME HYXXHa LMPKynsipHasi nuna.



CneumanbHbI MHCTPYMEHT 41151 MOHTaXa OTONSeHNs

Moa cneumanbHbIM MHCTPYMEHTOM MOHTaXa OTOMNSIEHNS MOHUMaeM MHCTPYMEHT HeobxoauMbIv Ans paboTbl C
TpyGamu oTonneHus. Tpybbl OTONNEHNS HY>XHO OTpe3aTb, NOACOEANHATL M COeanHATL. bes cneunanbHoro
WHCTPYMEHTa He 0B6OMTUCD.

OCo6eHHOCTb CMELMHCTPYMEHTa At MOHTaXa OTOMMNEHNs B criegytolem. s Kaxaoro Tna Uenonb3yemon
TPYObI HY)XEH CBOW HAabop crneunansHOro MHCTPYMeHTA.

NHcTpyMeHT gnaTtpy6 M3 CLUMTOro NonuaTuneHa

Hanpumep, ecnv ans MOHTaXka OTOMMEHNS UCMOSb3YHTCSA TPYObl U3 CLUMTOTO NMONU3TUNEHA HYXXEeH HaGop
WHCTPYMEHTa Ans paboTbl C CUCTEMON HAABWKHBIX MMb3. MUHMManbHbIN HAGOP Takoro MHCTPYMEeHTa
COCTOMT M3 paclumputens Tpy6 (3KkcnaHaepa) v TUCKOB ANs 3anpecCoBKU MUIb3.

BaxxHO noHMMaTb, 4TO Ans kaxaoro 6peHaa Tpyd AOMmKeH NCMNonb3oBaTbCA HABOP UHCTPYMEHTa UMEHHO
aToro 6peHaa. Hanpumep, ana 1py6é Rehau ato Habopel Rautool M1 (pyuHon), H2 (rugpasnudeckuit), A-
light2 (akkymynsaTopHbIn), A3 (akKyMynaTOPHLIA rMApaBINYeCcKuni).




Takke BaXHO MOHMMATb, YTO AMNs KaXA4O0ro Tuna Tpybbl kK 65a30BOMY KOMMMEKTY UHCTPYMEHTa Heobxoaumbl
CBOU paclumpuTensHble Hacagku. Ans Tpy6 otonneHusa Pexay flex n pink Hy>Hbl Hacagku ¢ ABYMS CUHUMU
nonockamu.

Kpome Bcero nepeyncrneHHoro, BbI6op cnewmanbHOr0 MOHTaXXHOTO MHCTPYMEHTa OCIOXHAETCS
HEBO3MOXXHOCTbIO UCMOMb30BaTh OANH HABOP UHCTPYMEHTa Ans TPpYO pasHbIX Npou3BoaMTENEN.

WHCTpyMEHT Ana NonnMaTuneHoBbIX Tpy6

Ecnu ans otonneHusa ncnonb3yTcsa NNacTUKoBblie TPyObl, TO NOHAA0bMTLCSA cneuuanbHbIn MIHCTPYMEHT Ans
My TOBOM cBapku nnactukosbix Tpy6 (M3 n MHA). Vicnonb3yeTca Takon MHCTPYMEHT AN CBapKu
NMacTUKOBLIX TPYO 1 pUTKMHIoB gnameTpamm 20—63 MM B ObITOBbIX YCITOBUSIX.
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WHCTpYMEHT 4na MeTannonnacTMkoBbIX Tpyo

Mpu Mcnonb3oBaHWM METANONMACTUKOBLIX TPYO B CUCTEME OTOMNNEHUS NOHAA00UTLCS cneumansHbIn
MHCTPYMEHT ECNI UCMONb3YeTCst COEAUHEHNE NPECC-PUTUHIaMU, a He LaHramu. [ins coeaMHeHNs 1
NOAKIOYEHMS] METaNNOoNacTMKOBbIX TPYO npecc-puUTMHraMm NoHagobuTbesa cneuunanbHble NPEeCce KreLly.




Kpome Bcero npo4yero, He 3abbiBaeMm, YTO st KAYECTBEHHOMN pe3ku TPY6 HYXXHbI cneunanbHble HOXHULbI Ans
pe3ku Tpy6. Takke NOMHMUM, YTO AN MOHTaXa OTOMNEeHNs NoHaAobUTLCA cTaHaapTHbIN Habop
CaHTEXHUYECKUX KIoUel.

HpakTtnueckoe 3ausiTue Ne 21 YcTpaHeHMe HeucnpaBHOCTEW CUCTEMbl OTONNEHUS.

Llenb paboThbi:
- HAy4UTbCS BbISBNSATb M YCTPAHATb HEUCMPABHOCTY CUCTEM OTOMMEHWS.
- BbISIBMNSATb HApPYLUEHUE LIMPKYNALUN.
- BbISIBMSITb HEMCNPABHOCTU OTONUTENBbHbBIX NPUOOPOB.
Xoga paboTbl.

HeucnpaBHOCTW CUCTEMBI U UX YCTPaHEHNe

MaBHbIE N3 HUX — MOHWXKXEHUE TEMNEPATypbl B MOMELLEHUMN HUXKE PacYeTHON U HapyLLeHNe repMeTUYHOCTU
9N1EMEHTOB CUCTEMBI.

Ecnu cHM3nnacb TemnepaTtypa B NOMeLLeHMU, a TeMnepaTypa NocTynatoLLen ropsyeri Bogbl COOTBETCTBYET
HOpMe, TO NPUYKNHON ByaeT nnoxas uMpkynauus Bogsl (napa). MICTOYHUKM HEMCNPaBHOCTU B J@HHOM Clny4vae
cnegyet UCKaTb B yTeukax, 3acopax CUCTEMbI, OTIIOXKEHMUM KOPPO3UM HA BHYTPEHHNX NOBEPXHOCTAX TPYO
(ocobeHHo Ha n3rnbax 1 OTBETBIEHMSIX), MONagaHnM BO3ayxa B CUCTEMY, B HEUCNPABHbIX KpaHax. MpuinHom
MOXeT ObITb M OLUMOKa NpU MOHTaxe Tpyo.

3acop B Tpybonposoae

Mpwn 3acope cTosika (oTAENbHOro Npubopa), yBenMunmBaeTcs CONPOTUBMNEHME YH4aCTKOB CUCTEM OTOMMEHMUS 1
coKpallaeTcs pacxo LMPKYMPYHOLLEro Mo HAM TENNOHOCUTENS, B PE3YNbTaTe CHMKAOTCS CpeaHme
TemnepaTypbl OTONUTENbHbLIX NPUOOPOB Ha 3TUX yYacTKax.

Mpwn 3acope cTosika B ABYXTPYOHOM cnucteme HabnogaeTcs HopManbHas TemnepaTypa NoOBEPXHOCTEN BCeX
OTOMUTENbHBLIX NPUOOPOB, NOAKIIOYEHHbIX K 3TOMY CTOsIKY. [Mocne 3acopa TemnepaTypa pesko nagaeT, uTo
NpOUCXOOUT B pe3ynbTaTe COKpalLeHNsi pacxofa TENSIOHOCMTENS B OTONUTENbHbIX NPUbopax cucTeMbl Unm
MOSTHON OCTAHOBKM LMPKYNALMM Yepes 3TU Npubopbl.

Mpwu 3acopax NOABOAOK UMK OTONUTENbHLIX NPUBOPOB TEMMEpaTypa NOHMKAETCS Ha MOBEPXHOCTU
oTAenNbHbIX NPMOOPOB, NPV 3TOM BECb CTOSIK CUCTEMBI MporpeBaeTcs HopMmarnbHo. OBHapyeHMe 3acopoB —
CnoxHasi u Tpyaoemkasi pabora.

1. MeToabl onpegeneHus 3acopoB. B ogHOTPYBHbBIX cucTeMax OTbiCKaHMe 3acopa B CTOsiKe MyTeM 3amepa
Temneparypbl, Kak NpaBuno, NoNoXUTErNbHbIX Pe3ynbTaToB He AaeT, TaK Kak TeMnoHoCUuTenNb OCThiBaeT
paBHOMEPHO Mo BCEMY CTOSIKY [j0 U Mochne 3acopa.

AKYCTMYECKMIA cnocob 3akroyaeTcst B MPOCYLUIMBAHUN CUCTEMBI. B MecTax Cy)XeHnsi NPOXOAHOro ceveHus
TpybonpoBoaa, Bbl3biIBAEMOrO 3aCOPOM, CKOPOCTb TENIOHOCUTENS PE3KO BO3pacTaeT, YTO NPUBOAMUT K
yBEnuYeHu1Io Wyma B MecTe 3acopa.
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2. YcTpaHeHue 3acopos. [Nocne onpegeneHus
MecCTa 3acopa ero yCTpaHsoT rMapaBrvnyeckon, NHEBMAaTUYECKON NPOMbIBKOM UIu npodncTkon. MNepen
NPOMbIBKOI BCIO CUCTEMY OCMAaTPUBAIOT: NMPOBEPSAIOT repMEeTUYHOCTb, Pa3buparoT U YUCTAT.
'vaopaBnuyeckas NpombiBKa NpegycMaTpyBaeT co3fgaHue 6oMbLINX CKOPOCTEN MyTeM NOCTOSHHOIO NOTOKa
BOAbl Yepe3 3aCopeHHbIN Tpybonposoa. [Ina 3aToro Boay copackiBaloT B ApeHax. B HeKOTopbIX cnyvasx ons
yBENnUYEeHMs1 CKOPOCTM UCNONb3YIOT CeTEBbIE, LIMPKYNALUMOHHBLIE UMW ApYrMe HacoCkl. BoilweonucaHHbIn
cnoco6 NpPOMbIBKM MO3BONSET NMKBMAMPOBATL 3aCOPbl, 0Opa3oBaHHbIE NErKUMN YacTMLAMN, U OYUCTUTD
TpybonpoBoabl B MecTax, rae CKopoCTb BOAbl OTHO-
cuTenbHO Benuka. Ha yyacTkax, rae CkopocTb BOAbl HE3HaYMTENbHa (B paguatopax, TpybonpoBogax
GonbLuoro AMameTpa), NpoMbIBKa HEAEKTNBHA, TaK KaK TSKernble YacTuLbl oceaaroT 13 NoToka
npombiBaroLLier Boabl. [poaomkMTenbHOCTb MPOMbIBKM 3aBUCUT OT CTEMEHU U XapakTepa 3arpsasHeHus, a
TaKkke OT AMaMeTpa U MPOTAKEHHOCTU NPOMbIBAEMOrO y4acToK. [1poMbIBKY BeAyT 40 NMOSTHOrO OCBETIIEHUN
yoansieMon BO4OBO34YLLHON cMecH.

3. MNpouncTka Tpybonposoaos. MpouncTky TpybonpoBoAOB CUCTEMbI OTOMMEHNS MPON3BOAAT B TOM Cryyae,
€CIn HEBO3MOXHO YAanuTb 3acop NPoMbIBKOW. [ns aToro yyactok TpybonpoBoaa, rae npeanonaraertcs
3acop, OTKIHOYaIoT M CyCcKaloT U3 Hero Body. 3aTem TpyObl OTCOEAMHAIOT OT yyacTka Tpybonposoaa ¢
3aCOPOM U MPOYMLLAKOT 3acop TONCTOW yNpyron NpoBosiokon. MNMocne npobuBkn 3acopa Ha KOHEL, MPOBOIOKU
KpensiT epLu, C NOMOLLbH KOTOPOTo YAAnNST 3acop. B npouecce ouncTku Kycku 3acoxLiero pacteopa, 3eMnu
W opyrue npegmeTsl, KOoTopble Obln NPUYNHON 3acopa, NagatoT BHUS.

4. YpaneHue rpssm Bogon. PaspbIXneHHY0 rpsidb MOXHO yAanutb Takke Bogow. [1ns 9Toro Ha KoHLbI
TpybonpoBoaa HaAeBaKT LWNAHMN. BEpXHUI LWaHr NOAKNIOYAKT K CMECUTENIO, @ HUXKHMI OMNYyCKaloT B
CaHUTapHbIN NpMbop (YMbIBanNbHUK UK yHMTa3). OTKpbIBAlOT CMECUTESb 1 NPOMYyCKaloT BOAY Yepes
Tpybonposog.

Bosp,yu.lele I'IpO6KI/I B cucTtemMe oTonneHua

1. MpuumHbl. Bo3ayliHble Npobkn 6 cucTeMe OTOMNMNEHMS BO3HUKAKOT U3-3a NonagaHns Bo3ayxa B CUCTEMY.
MepBas npuymnHa B TOM, YTO cama no cebe Bofa coaepXUT pacTBOPEHHLIN Bo3ayx. Ecnu npomcxogut
HarpeBaHVe BOAbl, TO BO3AyX HA4YMHAET BbIOENSATLCSA B BUAE My3bIPbKOB, KOTOPbIE NOAHNMAOTCH B CaMble
BEPXHUE y4acTku TpybonposodoB. IMEHHO TaMm, ckannmnBasicCb, OHM 1 CO34al0T BO3OYLLHbIE NPOGKN.

BTOpaﬂ npn4nHa — nNpu NOHMXXeHn gaBrieHna B CUCTEME OTOMNMEHNA NPONUCXOONT YHaCTUYHOE ONOPOXXHEHWNE
CUCTEMbI U BCce 06pa3oBaBLLUMECH MYCTOThI YXKe NPEeACTaBNAT COO0M BO3aAyLUHbIE NPOOKN.

TpeTbs NpUYMHA — yTeYKN 13 TpybonpoBOaOB Takke CMOCOOCTBYIOT «3aBO3AYLLUMBAHUIO» CUCTEMbI B LIEJTOM.
YeTBepTasa npuymMHa — PEMOHT CUCTEMbI TPYOONPOBOAOB M NocneaytoLlast coopka. 3aech n3bexartb
BEPOSATHOCTM *3aBO3-AyLUMBAHUS» HUKAK He yaacTes. [NMpakTnka nokasbiBaeT, YTO BO34yx cobupaeTcs valle
BCEro B OTONUTENbHbIX MpUbopax, yCTaHOBIEHHbIX Ha BEPXHUX aTaxaxX. OBObIYHO B BEPXHUX TOYKAX CUCTEM
oTonneHna yCtaHaBiMBalOTCA crneunarnbHble yCTpOVICTBa Ona yoaneHua Bo3ayxa.

2. OnpeaeneHne mecta o6pa3oBaHnst BO3QYLLHbIX NPOBOK.

Mpun noncke mecta ob6pasoBaHMsa BO3AYLUHOM NPOOKN MPOCTYKMBAIOT FIENKMM MOSIOTKOM TpyObl 1
oTonuTenbHble Npubopbl. B MecTax pacnonoxeHusi BO3ayLLUHbIX MPOOOK 3BYK CTAHOBUTCS Bornee CunbHbIM U
3BOHKUM. [Mpn gaHHOM aedekTe HeobXxoanMO, Npexae BCero, NPOBEPUTL NPaBUIIbHOCTb YKITOHOB
TpyGonpoBogoB BaTEPNacoM, ypOBHEM.



3. BpeMeHHOe CHxeHne TeMnepaTtypbl OTONUTENbHbIX NPMOOPOB.

WNHorga MoxHO HabnoaaTb BPEMEHHOE CHUXKEHME TemnepaTypbl OTONUTENbHBLIX NPUGOPOoB. MpuynHO Takoro
SIBNEHUSI MOXKET ObITb HAaNMYMe B CUCTEME OTOMNEHUS GNyXAaloLWwmnx Bo3ayLLHbIX MPOBOK, BO3HUKAIOLLMX B
pesynbTaTe HeUCNpPaBHOCTM UM KOHCTPYKTUBHBIX HEOCTaTKOB BO3/Y-XOCOOPHLIX YCTPOWCTB. B aToM cnyyae
B MeCTax BO3MOXHOIO CKOMJIeHNs BO3ayXa yCTaHaBNMBalT AOMNONHUTENbHbIE BO34yX0CO0pHUKM. Boaayx
MOXET cobMpaTbCs Takke B OTONUTENbHbLIX Npubopax, Yalle Bcero B npubopax, yCTaHOBMEHHbIX Ha BEPXHMX
aTaxax.

4. Bo3ayuiHble npobku B MecTax nepernbos Tpybonposoaos.

BosayluHble npobkn MoryT oGpa3oBaThcs B MecTax nepermbos Tpybonposoaa. MoaToMy npu MoHTaxe
cucTeMbl HEO6X0AMMO cobnoaaTh BENMYMHY U HanpaBieHUe YKNOHOB pasBoasawmnx Tpybonposoaos. Ecnu no
KaKMM-1MB0 KOHCTPYKTUBHBLIM MPUYMHAM YKIOH Tpy6onpoBoaa oTimMyaeTcs OT NPOEKTHOro unu Tpy6a nmeet
«MEeTNoy», TO B TAKUX MECTax yCTaHaBNUBAaKT AOMNONMHUTENbHbIE BO3AYXOCMNYCKHbIE BEHTUIN.

5. NlukBnaaumnsa Bo3gyLUHbIX NPOOOK.

Bo3ayLwHble NpoGKM NMMKBMAMPYIOT NyTEM OTKPbIBAaHWS BO34YXOCMYCKHbIX KpaHOB [0 TeX Mop, Noka BeCb
BO34yX He ByaeT yaaneH u3 cuctembl. Tako cnocob yaaneHust Bo3ayxa NOBTOPSIOT HECKOMBKO pas,
0CcOB€eHHO Ha 3arpsi3HEHHbIX CUCTEMAX.

HenpaBunbHbIN MOHTaX TPYO

1. MpwuymrHa. MpuynH 3aeck MoxeT GbiTb Lenbivi pag. Mo npuyMHe HeNPaBUITbHOrO MOHTaXa MOXeT OblTb
CY)KeHue nnoLliaam cedeHmst Tpy6. To NPoOUCXoauT Npu Bpeske OTBETBMEHUIA, UCMONb30BaHWUN TPYG C
ANVHHOW pe3bboii, koTopas Npu BBEPTLIBAHWUM €€ B TPOMHMK NepeKpbiBaeT ceveHme Tpyobl, HannbiBax
mMeTasnna B Mectax cBapku Tpy6, nonagaHusi NOCTOPOHHUX NpeamMeToB npu cbopke Tpy6. ApmaTypa pas-
NMYHBIX TUMOB UMEET OnpeaerieHHoe HanpaBreHWe Npoxoaa TeNNOHOCUTENS, YTO NoKasaHo Ha Kopryce
apmartypbl cTpenkoi. Mponyck Boabl B 06paTHOM HanpaBneHuy NpuBOAUT K MopYe apMaTypbl U YMEHbLLEHUIO
nroLaan NPoxoaHoro ceveHust. M, koHeyHo, HecobrtoaeHne pacyHeTHbIX YKIOHOB TpyGonpoBoda. OToT
MOMEHT HMKOrAa He criefyeT ynyckaTb U3 BUaa.

2. YcTpaHeHue owmnbok B MOHTaxe. OLnBKN B MOHTaXe MOXHO NMKBUAMPOBATL CBOMMM CUITaMU, HO 30eChb
XenaTeribHO Hanudme onpeaeneHHbIX HaBbIKOB. Ecnv 4oCcTaTouYHOW YBEPEHHOCTM HET, NyYlle BCEro
BbI3bIBaTb creyunanucta. B niobom cnyvyae Heobxoanmo byaeTt pa3bupartb Tpybonposoa, Heo6XoaUMOCTb
cnecapHbIx paboT 1 3HaHUe YCrNoBHLIX 0603Ha4YeHUn odeBngHa. KoHevHo, Takas onepauusi, Kak NoaTsbkka
YMNOTHUTENBHbLIX COEANHEHUI MOXET U J0IMKHA ObITb BbINOMHEHA CaMUM MONb30BaTENEM.

He coBeTyem caMoCTOSITENBHO NOAKMOYaTL OOMNONHUTENbHBIE OTONUTENbHbIE NPMGOpPELI. Bbl MoXeTe
HapyLUMTb BCIO CXEMY OTOMMEHUs], KOTopas Obina npegycMoTpeHa NpoekToM. Bbi3oB cneunanucTa onpasgaeT
cebs, T.K. B MPOTUBHOM Criy4ae notepu byayT Heconsmepumo GonbLue.

Hapyu_leHme repMmeTn4HOCTN CUCTEMDI

3Ta HencnpaBHOCTb NPVBOAUT K yTEYKE TENSIOHOCUTENS, YTO NMPU HECBOEBPEMEHHOM €€ YCTPaHEHUN MOXET
Bbl3BaTb aBaAPUIHYIO CUTyaLMIO U MPUBECTU K BONbLUMM MaTepuanbHbIM 3aTpaTaM Ha ee NMKBMAALMIO.

1. MpuumHel. B TpyGonpoBogax HapyLLleHNe repMeTUYHOCTU MPONCXOANUT U3-3a KOPPO3nK TpyO, BbI3bIBaKOLLEN
paspyLueHne meTanna, obpasoBaHMe CKBO3HbIX OTBEPCTUI (CBULLEN) 1 pa3pbiB TpyO. Kopposus ycunmeaeTcs
Takke npu 3anofiIHeHNN cCUCTEMbl BO4ONPOBOAHON (HegeapnpoBaHHOW) BOAOW.

B Hauane oTtonuTensHOro ceaoHa o6bIYHO AenaeTcs ONpcc-CoBKa CUCTEMbI, KOTopas ¢ 6onbLuon gonen
BEPOATHOCTM NO3BOSUT CyaUTb O COCTOSIHMM OTOMMUTENbBHbIX TPYOONPOBOAOB BOOOLLE.

lMpoTeykn MOryT Bo3HMKaTb B MeCTax nsrmba tpyb, yepes TpeLUmHbl, 00pasyroLmecs Npyu HeENPaBUITbHON
rmbke. MecTa yTeuek NMKBUONPYIOT 3a4eNKon AedeKTHBIX MECT, 3aMEHON HeUCNpaBHbIX y4acTkoB. Hapsaay ¢
3TMMN CnocobamMm NPUMEHSIIOT CKINeMBaHNE C NOMOLLIbIO CTEKMOTKaHW, MPONUTAHHON 3NMOKCUAHBLIM KIeeMm, YTo
0C00EHHO 3(hphEKTMBHO Npu coeanHEHUN TPYD C aHTUKOPPO3MOHHBIM MOKPLITUEM U TOHKOCTEHHbIX TPYO.
OnepaTtuBHas, HO BpeMEHHasi Mepa Npuv NIMKBUAALUN YTEYKN

Ha yyacTkax Tpybonposoaos ¢ 0 He 6onee 150 MM, B KOTOPbIX LUPKYNUPYET TEMNMOHOCUTENb C HEBBICOKUM
OaBIEeHNEM 1 TeMnepaTypon,— yCTaHOBKa XOMYTOB Ha MOBPEXAEHHOM y4acTke TpybonpoBoaa. TOT cnocob
NPVUMEHSIIOT, KOrda HEBO3MOXHO OTKIMHOUUTB NOBPEXAEHHbIN Y4aCTOK 1 ONMOPOXHUTE Tpybonposoa. OgHako
€ro Henb3s MCNonb30BaTh ANs NIMKBUAALUN yTeYeK Ha pe3b00BbIX, CBAPHbIX COEAMHEHMSAX Ha KoreHax. Kak



TONMbKO BO3HMKAET BO3MOXHOCTb OTKYIOUMNTb MOBPEXAEHHbIV Yy4acTOK TpyGonpoBoaa, CHUMAaOT U NpoM3BOAAT
peMoHT. [locne npoBeaeHna pemoHTa TpybonpoBoaa ero NCnbITbIBAOT HA FTEPMETUYHOCTb.

YTeuka TennoHocuTensa B pe3abboBOM CoeqMHEHUN, Kak NPaBUNo, MPOUCXOANT M3-3a HEKAYECTBEHHOIO
YMIOTHEHWS, BbINMOIHEHHOrO NPY MOHTAXe B CTOHAX MeXay MydTaMu 1 KOHTprakamu, TPELUMH B
COEQMHEHWNSIX, COPBaHHLIX U rNyOOKO Npope3aHHbIX p'é3bbax. [ocne BhIACHEHMS NPUYMHBI YTEYKN pe3bboBoe
coeguHeHne nnbo nepebupatoT, BLINOMHASA YNNOTHEHNE 3aHOBO, NIMOO 3aMEHSAIOT ero.

30 hnaHuUEeBbIX COEAUHEHUSIX yTeuKa MPOUCXOAMNT B peayrnbTaTte cnabon 3aTskkn 601ToB, CTapeHns
NPOKaAKN, BbIMOSTHEHNSI €€ N3 HEKAYeCTBEHHOrO Matepuana, nepekoca Bo dgriaHuax. Ecnv npm nogTspkke
6onToB TeuYb BO (hnaHLEBOM COEQMHEHUN HE YCTPaHAETCS, TO NPOKNaAKy 3aMEHSIoT.

B cBapHOM coefMHEHMM yTeuka MOXET ObiTb Bbl3BaHa HU3KMM Ka4e€CTBOM CBapKW, KOTOPOE BLISBASETCS MpU
TemMnepaTypHbIX YONMHEHUAX. OTY HEMCNPABHOCTb YCTPaHAIOT AONOSHUTENBHOW NOA Bap KON AedeKTHOro
CTblKa.

HewncnpaBHOCTM nonoTeHuecylwmnTenemn

1. PemoHT. Ecnu He paGoTaeT nonoTeHLecyLlUnTenb TOMNbLKO B Balliei kBapTupe, MOXHO NPOBECTU PEMOHT
6e3 Bbl3oBa crnecaps. [1ns 3Toro He06X0ANUMO CHSITb MONOTEHLECYLUNTENb C KpenneHui, NpeasapuTenbHO
3aKpbIB BEHTUIb CTOSIKA ropsiveii Boabl (B noaeane unu Ha ataxe). CHAB NonoTeHUecylwnTenb, o6s3aTensHo
nocTaBbTe 3arnyLUky B TPyObl, YTOObI HE NULAaTb APYrMe KBapTUPbl, MEtoLLMEe OTBOAbLI OT AaHHOMO y4acTka
CTOsiKa ropsiyein Boabl, Noka Bbl 6yaete peMoHTMpOoBaThL NONOTEHLECYLUNTENb.

2. MpouncTtka. Ecnn obHapyXeH 3acop (OTNOXEHME COMNEN XECTKOCTH), TO eCTb ABa BMAa NPOYUCTKU
NOMNOTEHLECYLUN-TENS:

MepBbIi — BBIKPYTMTE C NONOTEHLECYLUINTENS PYTOPKN-NEe-pexoabl CO CTOHAMU 1 YOanuTe C HUX BECb LUMaM.
3aTeM NpoBOSIOKOW MMM TPOCUKOM NPOYUCTUTE CaM MONoTeHLecywMTens. [ns yaaneHmsa Teepaoro wnava
nonoTeHLecyLMTenNb crierka obcTy4mTe. YCTaHOBUTE HA MOOMOTKE CTOHbI U cpyTop-ku. MogcoeanHuTe K
OOHOMY M3 CTOHOB LUMaHr, BTOPOW KOHEL| LUfaHra NoAcoeanHuTe K N3nuBy KpaHa-cmecutens. Mpomorite
nonoTeHuecyLInTerb.

BTopoii — nocTtaBbTe NONoTeHLEeCyLINTENb CTOHAaMU BBEPX U 3arenTe B HEro KOHLEHTPUPOBAHHYIO COMSIHYIO
KMCAOTY AN yMSArdeHnsa TBepabix ocagkoB conen. Crnente CoNnsaHylo KUCOTY 1 NPpOMOonTe
nonoteHuecywmntens. MNpoYncTky NonoTeHuecylunTenst 3STuM cnocobom LienecoobpasHo NpoBoAUTL Ha
ynuue. lNocne NpoyYncTKM NOMOTEHLECYLUNTENS 3aKPONTE BEHTUMM HA CTOSIKE, CHUMWUTE 3arfnyLuKn unm
nepemblyKy U MOCTaBbTE MOMOTEHUEeCYLWMTEeNb Ha MecTo. OTKpOWTE BEHTUIN Ha CTOsIKE —
nonoTeHuecyLunTenb JOMKEH 3apaboTaTtb. Ecnu xe ycTaHOBNEHO, 4TO He paboTaloT BCe
noneTeHUecyLUMTENn Ha BCEX CTOsiKax B AoMe, Heobxoaumo Bbi3BaThb cnecaps. B crniyyae xe, cenu He
paboTaloT BCe NOMOTEHLECYLUMTENN HA OAHOM KOHKPETHOM CTOSIKE, MOXHO NMKBUAMPOBATbL HEUCMNPABHOCTb U
CaMOMy, XOTs1 3TO CIOXHee, YEM B Cllyvyae PEMOHTA TONbKO CBOErO NOMOTEHLeCyLMTenNs.

3. 3ameHa BeHTUNEN. B 3aToM crnyvae cHavyana npoBepbTe MCMPaBHOCTb BEHTUMEN Ha CTOSIKE U B Criyvae ux
HEeWCNpPaBHOCTM 3aMeHUTe ux. [iNs 3ameHbl BEHTUNEN 3aKpPOWTE 3aABWKKU N OTKPOWUTE CMYCKHUKM Ha BBOAE
ropsiyen Boapl B JOM, CrenTe BOAY M3 CUCTEMbI ropsvero BogocHabxeHns goma. OTKpyTUTE FOMnoBKy 13
KOpMyCcOB BEHTUIEN Ha CTOsIKax ropsiyero BogocHabXeHus n 3aMeHnTe nx Ha ncnpaeHble. Ecnn ronoeka He
OTKpy4ymBaeTcsa 6e3 nogorpesa ra3aocBapkon, To pa3bepute CroH U CMEHUTE LENTMKOM BEHTUMb, €CINN HYXXHO,
TO 3aMeHNTE 1 CroH. [Nocne 3ameHbl BEHTUINEN 3aKpPOWTE CNYCKHUKM U OTKPONTE 3a4BUXKKN Ha BBOAE ropsiyem
BOAbl B CUCTEMY ropsidero BogocHabxeHus goma. Ecnm nonoteH uecywn-tenu He paboTtanu ns-3a
HeuncnpaBHbIX BEHTWUMEN, TO MNOCME UX 3aMeHbl OHK 3apaboTatoT.

4. NpombiBKa ropsiyen Bogown. Ecnv 910 He NoOMOrno 1 Nono-TeHUECYLMTCIN CHOBa He paboTaloT, ero
Heobxo0a4uMO NPOMbITb ropsyen Bogon. [Ing aToro 3akporTe BEHTUIb U OTKPOWTE 3arfyLUKy Ha CMyCKUUKe
LUMPKYNSILMOHHOM NTMHUK CTOsIKa. Yepes CNyCcKHMK BINAET LWaM 1 noTedeT ropsyasl Boga. 3akpytuTe
3arnyLuKy U OTKPONTE BEHTUIb HA LUPKYNALMOHHON NUHUK. MoNoTeHLCCyLIMTENM AOMKHbI 3apaboTtaTth. Ecnn
ropsivas Boga vepes cnyckHuK 1LLpKynsaLMOHHON NIMHUKM CTOSIKa He TeYeT, TO 9TO CBMAETENbCTBYET O 3acope
NoNOTEHLUECY-LUMTENEN NN NOABOAOK K HAM. [1Na yCTpaHeHMs 3acopa 3aKponTe BEHTUIb Ha CTOSIKE nodayn
ropsiyern Bogbl, Npon3BeaMTe 4EMOHTaX NOMoTEHUEeCyLIMTENEn ¢ nocneayoLen nx npovmcTkon. Cnocobsbl
NPOYUCTKM NOSNOTEHLECYLLNTENS ONUCaHbI BbILLE.

5. MNpounctka noasoakn. 3aTpyaAHEHE MOXET BbI3BaTb MPOYMCTKA MOABOLKM K MONOTEHLECYLLUNTCASM U
0CcoBeHHO BepTUKanbHeN ee YacTu. FOpM3OHTarbHbIN Yy4aCcTOK MPOYMUCTUTE KOPOTKUM MPYTKOM Uin
NpoBOMoKon. MNocne NPOYNCTKM MPOMOWTE MPOBOAKY C MOMOLLBIO LLMAHra, NOACOEeANHEHHOTO K U3NWBY KpaHa-



cMccUTChs. YCTaHOBUTE NONOTEHLUECYLLMTENb Ha MecTo. Onepaumm no NpoYMCTKE BbINOMHUTE CO BCEMMU
NnonoTeHUecyLInTensMm u noasoakamm kK HuUM. OTKponTe BEHTUIb Ha Nogade ropsyen Boabl, 3akpyTute
3arnyLwKy Ha CyCKHUKE N OTKPOWTE BEHTUIb Ha LMPKYNSALUMOHHOM NMMHMK. [ONOTEeHUEeCYLINTENM OOIMKHbI
3apaboTaTtb.

K HeucnpaBHOCTAM TPyGONPOBOJOB OTHOCATCA: NMOHMXEHME TeMNepaTypbl B OTanMBaeMbiX NOMELLEHUSIX,
HENmnoTHOCTM B TpybonpoBoaax, HeNMporpeBbl OTAENbHbLIX CTOSIKOB M Ap.

INoHwxeHne TeMmnepatypbl B oTanjimnBaeMblX MOMELLEHUAX MOXET ObITb BbI3BAHO cnegyrownmmn (baKTopaMI/IZ
HapyLweHnemM UMnpKynaunm TenfnioHoCcuTend, HemcnpaBHOCTLIO y3na yrnpaBrieHuA, CaMOBOJ1IbHbIM
nogknyeHnem AonoJIHUTENbHBLIX OTOMUTENbHbIX I'IpVI60pOB.

HapylueHne UMpKynsaumm TeNNOHOCUTENS MPOUCXOAUT: MPU MONTHOM MIN YacTUYHOM 3acope CTOsIKa,
NMoABOAKM K OTONMTENbHOMY NpMBOpY, NonagaHny Bo3ayxa B CUCTEMY, 3aMOPaXMBaHUM CUCTEMbI, OLLUMOKax
npu MOHTaxe TpyG, apmaTypbl, e HEMCNPaBHOCTMU, pa3peryrMpoBaHnu CUCTEMbI, MOHKEHUW OABNEHUS U3-
3a yTe4yek BOApbl.

3acopbl BO3HVKAIOT B pe3ynbTaTe nonagaHusi rpsiav B CUCTEMY, NPY HEMCTIPaBHbIX rpsi3eBuKax, npu
OTNOXEHUW NPOAYKTOB KOPPO3UM Ha BHYTPEHHE NoBEepPXHOCTM Tpy6. Yalle Bcero oHn BO3HMKaOT B U3rnbax
Tpy6, OTBETBNEHUSIX, HUXKHUX NOABOAKAX K OTONUTENbHBLIM Npubopam, KpaHax, pacrnosnoXeHHbIX Ha
rOPU3OHTArbHBIX y4acTKaxX, KPECTOBMHAX U TPOMHMKaX, B Nepexonax.

Mpwu 3acope cmosika (0TAeNbHOro Npubopa) yBenuyMBaeTcsi CONPOTUBIIEHNE YYACTKOB CUCTEM OTOMNSEHNS U
CoKpallaeTcs pacxon LUMPKYNUPYHOLLETO MO HAM TENmoHOCUTENS, BCIeACTBUE YEro CHKATCA cpeaHue
TemnepaTypbl OTONUTENbHbIX NPUGOPOB Ha 3TUX yYacTKax.

MNpw 3acope cmosika B 08yxmpy6HOU cucmeme omornieHusl o 3acopa HabnogaeTcs HopManbHas
TemnepaTypa NoBepxXHOCTEN BCEX OTOMUTENbHBIX NPUGOPOB, NOAKMHOUYEHHbBIX K 3TOMY CTOSKY (LMPKYNAUMS 00
3acopa He HapylwaeTcsl). [ocne 3acopa TemnepaTypa pe3ko NagaeT B pesynbTaTe CoKpalleHusl pacxoda
TENNOHOCUTENS B OTOMNUTENbHBLIX NPMGOpPax CUCTEMbI UM NMOSTHON OCTAHOBKM LIMPKYNALMMY Yepes Npubopbl.

Mpwn 3acopax Nod8000K U omonumesibHbIX MPUGOPO8 NOHMXKAETCA TemnepaTypa NOBEPXHOCTU TOSNbKO
oTAenbHbIX NPUBOPOB, a BECb CTOSK CUCTEMbI OTOMMEHUSI NPOrpeBaeTCsl HOPMarnsHoO.

BosHukHogeHuUe 8030y WHbIX rMPobokK (3aBO3AyLLUMBAHNE) MELLAET LMPKYNSaLUMM TENSTOHOCUTENS U NPOUCXOANT
B pe3ynbTaTe TOro, YTo BoAa COAEPXKUT PacTBOPEHHBIN BO34YX, KOTOPbIN NPU HAarpeBaHuM BbigenseTca B
BUAE ny3bIpbKoB. [My3blipbku NOAHMMAKOTCH B BEPXHME y4acTKM TpybonpoBoaa, rae ckannmealTcs, co3faBas
BO34yLUHbIE NPo6KX. Bo3gyx MoxeT nonagatb B CUCTEMY OTOMMEHNS TaKxke NPy NOHWXKEHUN AaBNEeHUs B HEN,
YTO NPMBOAMT K HACTUHHOMY OMOPOXXHEHUIO CUCTEMBI, N NPY yTeukax U3 TpybonpoBOAOB M OMOPOXHEHUU
cucTeMbl B Xxofe ee pemoHTa. OObIYHO BO3ayx COBUpPaAETCs B BEPXHUX TOYKax cucTeMbl. 3amopaxusaHue
mpy6 v omonumernbHbIX MPU60pPO8 NPONCXOANT B 3UMHUI NEPUOL, OCOOEHHO NPU OCTAaHOBKAaX U MycKax
CUCTEMBI.

HennoTHoCTM BO3HMKAIOT B pe3bb0BbIX, iaHUEBbLIX U CBAPHbIX COEAUHEHNSX, a Takke nNpu obpasoBaHum
TpewmH B Tpybax.

Teus 8 pe3bb08oM coeduHeHUU OBbIYHO NPOUCXOANT M3-3a NIOXOro YNIOTHEHUS] COEAMHEHWNS, O4EHb
rnybGoKoW UM copBaHHON pe3bbbl, TPELLMH B COEAMHUTENBHOM hacoHHOM YacTu. He paspeluaeTcs
nogyekaHvBaTb MecTo Teun. HeobxoamMmo BbISIBUTb M YCTPaHUTbL MPUYMHY HEUCTIPABHOCTH.

Teyub 80 hriaHUE80M COEOUHEHUU BO3MOXHA M13-3a HEOCTAaTOYHOrO 3aTArMBaHMs 60NToB, HEUMCMPABHOCTU
NpoKnaaKu 1 nepekocoB Bo cdhnaHuax. Henb3sa 3abuBaTth KNHBSA B noATeKaoLwme drnaHueBble coeanHeHus.

B ceapHbix coeduHeHuUsix meyb 06yCnoBNMBaeTCs MIOXMM Ka4eCTBOM CBapHbIX paboT MM HEBO3MOXHOCTbIO
nepemelLeHnst Tpy6onpoBOAOB Npy TeMNepaTypHbIX YANUHEHUSIX 13-3a HENPaBWUITbHON X 3a€eNku B
NepekpbITHSI.

HenporpeBbl CTOSIKOB MOTMYT NPOUCXOAUTb, €CIN:
O He NOMHOCTLIO OTKPLIT pabounii KpaH, YCTaHOBMEHHbI Ha CTOSIKE;

O NPOXOAHOE CevYeHme CTosIKa CY)KEHO MPOOKON C Ype3MEPHO ASIMHHON pe3bbon, 3aBEpHYTON B TPOMHUK Ha
cTosike (NS crnycka U3 Hero BoAbl UMW BMyCKa B HEro Bo3ayxa);

O yepes Bo3ayLUHbIE TPYObl ABYXTPYOHON CUCTEMBI C HUXKHEN pa3BOAKOM LMPKynMpyeT Boga (Heobxoanmo
NPVKpbIBaTb BEHTUIMM Ha BO3OYLLHbIX TPYOKax BCEX CTOSIKOB, NMOKA HE NPEKPaTUTCS LIMPKYNAUUS BOAbI Yepes
BO3AYLLUHYIO TPYOKy; TpyDa npu 3TOM nepecTaeTt NporpeBaThCs);



O cucTtema He oTperynmpoBaHa (Npu OTKMHYEHNM CTOsIKa HA PEMOHT OTPerynmMpoBaHHOEe NonoXeHue Npobku
KpaHa He HapyLUUTCSl, eCnv ero oTMeYaThb Ha U3onsiumMm unm TpybonpoBode YepHO HECMbI- BatoLLencs
NUHWER, NapannenbHOW pucke Ha Npobke);

O paBneHve B 06paTHO MarucTpanu HeJocTaToOYHO, U YaCTb CUCTEMbI ONMOPOXKHMUMACH.

HedocmamoyHas mennoomdadya HazpesamesibHbIX NpUbopo8 BO BCEM 3[aHUN MOXET BO3HMKHYTb B
crnenylLwmx criyyasx:

O He cobniogaeTca TemnepaTypHbIn rpadvk BoAbl, noctynatowen ot TOL nnm kotensHom (B 3aBUCUMOCTN OT
TemnepaTypbl Hapy>KHOro BO3dyxa): B 3TOM Clny4ae yMeHbLUeHMEe TemnepaTypbl MOCTyNaloLen B 3gaHue
Boabl Ha 1 °C noHmwxkaeT TemnepaTypy noMmeLleHui npumepHo Ha 0,3 °C;

e 0 0obObem noctynatoLLen BoAbl MEHbLLE PACYETHOrO;

e 0 HeucnpaBHa M30MNSLUUA HAPYXXHbIX TEMNMOBbLIX CETEN, MPM 3TOM OXNaxAeHWe Bogbl B HUX MHOrga
pocturaet 10 °C npu gonyctumon Hopme 2 °C.

Otn HEeNCnpaBHOCTU YCTpaHAET OopraHn3auuna, B BeaeHnmn KOTOpOVI HaxoOgATCA HapyXXHble TensioBble CETU.

HedocmamoyHas mennoomdadya MHO2UX Hagpesame lbHbIX npubopoe BO3MOXHa U3-3a TEMMNOBOM
pasperynnpoBkM CUCTEM BOASIHOTO OTOMIEHWS, BO3HMKAKOLLEN, KOraa B CUCTeMY noaaeTcsl pacyeTHoe
KONMMYeCTBO BOAbl, HO He cobrnogaeTcs rpaduk ee Temneparyp.

B ds8yxmpybHbIx cucmemax OTONNEHNsi BOSHMKAET BepTUKarbHasa pasperynupoBka BCNEACTBME HAnMums
€CTeCcTBEeHHOro nobyxaeHusi. C NOHWXEHWEM HapYXHON TemnepaTypbl U COOTBETCTBYIOLLMM NOBbILLEHNEM
TemnepaTypbl MOCTyNaloLWeN B CUCTEMY BOAbl 3TO NODYXXAEHME YBENMYMBAETCS, HO NO-pasHOMY Afs
HarpeBaTenbHbIX MPUOOPOB, YCTAHOBMNEHHbIX HA Pa3HbIX 3TaxaX. YBenuyeHne oygeT Hanbonbwmnm ans
nNpubopoB BEPXHErO 3Taxa, Kyaa BoAa Ha4yHEeT NocTynaTtb B konmvyecTBe bonbluem, Yem TpebyeTcs, Toraa Kkak
B NpMOBOPbI Ha HKHKX 3Taxkax ByaeT nocTynaTe HeJoCTaTOMHOE KONMMYECTBO BOAbI U TennooTaaya npubopos
YMEHbLUNTCA (CHU3NTCHA TemnepaTtypa obpaTHON BoAbl U, CiefoBaTeNbHO, CPeaHsis TemnepaTypa BOAbl B
npubopax).

B 0odHompy6HbIx cucmemax BO3HUKAET rOpuU3oHTanbHas pasperynupoBka B TeX cryyasx, korga soga
nocTynaeT B OTAENMbHbIE CTOAKU CUCTEMbI B KONMYECTBAX, HE OTBeYatoLwmux pacyeTy. lameHeHue pacxoga
BOAbl B CTOSIKE BNMSET Ha TeNNooTAady NocrnegHux no xoay oAbl npubopos. Mpu ymeHbLLeHMM pacxoda
BOAbl BABOE TennooTaadva nocnegHnx npmbopos cHuantca Ha 30 %, a nepBbix — Bcero Ha 2 %. MNpwu
yBEnMYeHUn pacxoaa BoAbl BABOE Tennootaada nocneaHux npubopos nosbicutes Ha 10 %, a nepBbIX —
Bcero Ha 3 %. 3710 oObsCHsEeTCA TeM, YTO TEMNMOOTAAYa NEPBbIX NPMOOPOB 3aBUCUT B OCHOBHOM OT
TemnepaTypbl ropsyel BOAbl, 8 U3BMEHEHME ee pacxoda Ha TennooTaady novtn He BnusieT. B cucremax
OTOMMEHMWS C aneBaTopamMm UNn NOAMELLNBAOLLMMIN HACOCaMN MOXHO U3MEHUTb TENNO0TAAYY NoCrnegHnx
npubopoB, N3MEHSAS pacxo CEeTEBON (neperpeTon) Boabl.

HedocmamouHasi mennoomoaya omoeribHbIX HagpesameribHbIX MPubopos HabnoaaeTcs B CneayoLLmx
cnyyasx:

e 0 HenpaBuIibHOE NMONOXeHWne HarpeBaTesibHOro an6opa;

e 0 HarpeBaTenbHbIN NPUBOP 3aKpbIT MeBenblo UM MHBIMK NpeaMeTamMm (paccTosiHMe oT Nnpubopa 4o
mebenu JomMKHO ObITb HEe MeHee 60 MM);

e 0 pebpucras Tpyba npucoeanHeHa k Tpybonposoay LeHTpanbHbIMU dhnaHuamm, 4To Co34aeT B ee
BEPXHEN 4YacTn 3aCTON BO3yXa, a B HMKHEN — 3acTon Boabl. Pebpuctblie Tpyobl HEO6X0AMMO
NPUCoOeanHATL K MOABOAKAM 3KCLEHTPUYHBbIMK dorilaHLaMKn C OTBEPCTUSIMU, HaNpaBNeHHbLIMU BBEPX HA
BXO4e BOAbl Y BHU3 Ha BbIXOAEe ee 13 pedbpucTom Tpyobl;

e 0B nNpubope MHOrO rpsisn 1 LWNama;

e 0 BEepPXHAA nogBogKa nMmeet Hel'lpaBVIﬂbeIl;I YKIMOH — OT npm6opa K CTOAKY NN UCKPUBJIEHUA
noaBOAOK B BEPTUKAINIbHOM HanpaBneHun;

e 0 umetoTCH 3ayceHUbl, ABNSOLWLMECS MecToM 06pa3oBaHUs 3acopa y croHa Ha obpaTHOM NoaBoaKe,
ANWHHasA pe3bba KOTOPOro BBEPHYTA B paanaTopHy Npoobky;

e 0 noaBoaka 3acopeHa HanmnbiBaMun MeTarna, 06pa30BaBUJVIMI/IC$| npwn ceBapke.

OCHOBHbIMU HencnpaBHOCTAMMU HYYTryHHbIX KOTIIOB ABJIAKOTCA: O6PGSOBaHVIe TpewuH B CeKUndx, Te4n B
HUNNenbHbIX COeEANHEHUNAX KOTI10B.



TpeLL(UHbI 8 CeKUUAX YyeyHHbIX Komrios o6pa3yr0T09| no cnenywwnm npuydnHam: Hanm4dme N3HyTpm ToNCToro
CInosA Hakunu, Hann4ne 3Ha4vYnTeribHOro KoJind4ecTtea wiama Uinm rpAasmn B HWKHEWN YacTu CeKkumn KoTna,
6b|CTpO€ MonosfIHEHNE CUCTEMbI BOAOW yepes pa60Tarou_w|e KOTnbI (I'IpOI/ICXOD,VIT MeCTHOE nepeoxnaxageHmne
CTEeHOK CeKLI,VIVI), pe3koe nosbllleHne gaBlieHnA B KOTIe.

Hakunb BbiaenaeTca U3 Boabl, KOTOPOW NOAMUTLIBAOT CUCTEMY OTOMNMEHUS, NO3TOMY OCHOBHOW Mepoi
6opbbbl C HAKUMBIO ABMSIETCA yCTpaHeHWe yTedek Bodbl U3 CUCTEMbI; OMOPOXHATL CUCTEMY CriedyeT TONbKO B
cnyyae ee aBapuu. Haknnb nponyckaeT TennoTty B 20 pa3 xyke 4yryHa. TennoTta K Boge, HaxoasLwencs B
KOTne, NNoxXo nepefaeTcs Yepes 3arpsi3HEHHYIO HaKUMbIO CTEHKY, OHa neperpeBaeTcs 1 B HEW BO3HUKaET
TpewmHa. Takue TpelumHbl Yalle BCEero nosiBNATCA B MeCTax CunbHenLwero ropeHns tonnmea (Ha 15—30 cm
BblLLIE KOJTOCHVMKOBOW peLueTkun). Hakvunb Takke NprBOAUT K 3HAYMTENBHOMY Nepexory Tonnuea (NpyMepHo 2
% nepexora Ha kaxabii 1 MM cnos Hakunu). NepBbIMKU NpU3Hakamn 06pas3oBaHMSA HaKUMK B KOTIE ABNSIOTCA
Bornee BbicOKas TemnepaTypa OTXOAALMX ra3oB 1 6onee HU3Kasa TemnepaTtypa BbIXOAsLLEN U3 KOTNa BOAbl,
YyeM Yy ApYrnx KOTSI0B B TOM e KOTESIbHON.

Peskoe rnosebiuwieHue 0asneHusi B KOTINe BO3MOXHO B CriefyloLLMX CriyYasx: BO BpeMsi paboTbl KOTna npu
3aKpbITbIX 3a4BWXKKaxX Ha NoJatoLwemM n o6paTHOM TpyGonpoBoaax M OTCYTCTBUM Y KOTNa 0GBOAHONM NUHUM U
npeaoxpaHUTeNbHOro KnanaHa; npy 3aamep3aHnuy pacluMpuTenbHON TPyObl paclUMpUTENbHOMO cocyaa,
OTKMOYEHUN UINN HEUCMNPABHOCTU BbIKUAHOMO NPeaoXpaHUTENbLHOro NPUCnocobneHuns K napoBbiM KOTnam; npu
npekpaLleHnm paboTbl LMPKYNSILMOHHOIO Hacoca (MPOMCXoAUT Neperpes 1 BCKuMnaHne Boabl B KOTNax).

Teyu 8 HunMNesbHbIX COEQUHEHUSIX 06yCJ'IOBJ'IeHbI ocnabneHnemM HUNNenemn unu NITIOXom NOArOHKON NX K
ropsioBuHam CeKLMA 1 HenpaBWUJ1bHOIO YNJIOTHEHUA 3TUX coeanHeHnn acbecToBbIM LLUHYPOM.

HedocmamouyHoe rosbiweHue memnepamypbl 600kl 8 KOM/ie NPOUCXOANT MO TakUM NpUYNHaM, Kak:
O 3arpsi3HeHVe CTEHOK KOTNa U3HYTPY CRIOEM HaKuUMK1, a CHapYyXun — Caxxen 1 3051on;

O HepgocTaTOYHOE KONMMYECTBO BO34yXa, NocTtynaroLwiero B TONKy KoTna, BCrneacrasne HENCNpPaBHOCTU
OYTbEBbIX arperaTtos,

O ype3mepHO HU3Kasl TemnepaTypa obpaTHOW BOAbI, MOCTYNAtOLWEN B KOTMbI, U3-3a MIIOXOr0 COCTOSIHUS
nsonsuum obpaTHoOM MarucTpany unu ee 3aTonneHus rpyHTOBLIMU BO4aMW, a TakKe BOAOW U3 CUCTEMbI
BOZOMPOBOAA UM KaHanM3aumm;

O HepocTaToOYHas Tdra, co3gaBaemMas AbIMOBON Tpybou;
O HecooTBETCTBUE TOMNMBA TUMY U XapaKTEPUCTUKE TOMOYHbIX YCTPOWCTB B KOTNax;

O ob6pasoBaHe 3a30p0B M HEMMOTHOCTE B pe3yrbTaTe MNoxoro kayectsa paboT no c6opke KoTna unu
npYMeHeHmns 6oMbLLIOro KonmMyecTsa acbecToBOro LWHypa Ans YNNOTHEHUA HAMMNENbHBLIX COEANHEHNI;

O MOLLHOCTb KOTMOB MEHbLLE TEMNMOBOW HArpy3kn Ha OTOMMEHUE.

YxydweHue msiau, obecneuvnBatoLLen paboTy KOTNOB B KOTENbHbIX, MPOUCXOAMNT, ECIU:

O 6opoBa oTchIpenu, HerepMeTUYHbI U 3aCOPEHDI;

O BbICcOTa ObIMOBOW TPYObl MEHbLUE, YeM COCEAHEro 34aHus, U NpU BETpe BO34yX 3ayBaeTCs B Hee;
O oTKpbIT WKBep 3a HepaboTatoLLMM KOTIIOM;

O B rasoxopax KoTra Hakonunacb 30na;

O Ha KONOCHMKOBOW PELLETKE KOTMa HaKoMUIICs Ype3MEPHO TONCTbLIN CrOW Wiiaka 1 TonnmnBea;

O Man npuTok Bo3ayxa B KOTENbHYIO.

OmcbipesaHue 60p0808 NPOUCXOAUT NP NoNagaHuM B HUX FPYHTOBOW BOAbI, NPU yTEYKE BOAbI U3 KOTIIOB
Unm 6rIn3Ko pacnorioXkeHHbIX TPy6onpoBOAoB.

3acopbl 60posos HabNOATCA, €CMNN B HAX OCEAA0T KYCOYKM HECTOPEBLLEro TONMMBa 1 301bl, Npy obBane
KflagKku cBoga unuv Yactu onanybku ceBoga, OCTaBLUENCS U He cropeBLuen B bopose (aTy onanyobky
HeobXxoauMO CxUraTb cpasy e nocrne Bbiknagkm boposa). 3acopbl ObIBAOT B MECTaX PE3KMX NOBOPOTOB
6opoBoB. B6nn3m TakMx MecT Hago ycTpamBaTb YNCTKA. BopoBa 1 abiMoBYHO Tpyby HEOOX0AMMO NpoymLlaTh
exerogHo. 3acopbl B 00poBax YacTo 3aMeyaroT TOMbKO B XONOAHbIE AHU, @ BO BPEMS OTTenenen oHy He
owtyaTes. ATo ABNEHNE 0ObACHSETCS pa3HbIMU TEMMAMUN YMEHBLUEHMWS TATU U CYMMapHOro
COMPOTUBIIEHUS TA30BOrO TpakTa Npu NOBbILIEHWM TEMMNEPATYPbl HAPYXKHOIO Bo3ayxa. Tara, cozaaBaemas
apimoBown Tpybon npu Temnepatype koTenbHbIX razoB 200—250 °C, npu HapyxHon Temnepatype 0 °C



yMeHbLuaeTcs Bcero Ha 15—20 % BenuumHbl, MMetoLLen MECTO NMpU pacHEeTHOM TemMnepaType HapyXHOro
Bo3ayxa. KonnyectBo Tonnmea, CXMraemoro B KoTrax, 1, crnegoBaTtesibHO, KONIMYECTBO KOTENbHbIX ra3oB
cHmxkaeTca ot 100 % npwm aton TemnepaTtype 8o 0 npu 18 °C n npu 0 °C coctaut Bcero 38 % makcumyma.

Mpu HedocmamoyHocmu Aymbs KOTHbl paboTaoT C HEMOMHOW TEMMONPON3BOANTENBHOCTLIO. ATO NPOCTO
onpegensieTcs no CTeneHu Harpeea B HUX BoAbl. [MpMynHaMm HegoCTaTOMHOrO AyTbst MOTYT ObITh AedeKTbl
AYTbEBbIX BEHTUNSTOPOB, NOTEPW BO3AyXa B BO3AYXOBOAAX MW KaHanax 1 Yepes 3a30pbl MeXay AyTbeBbIMM
Kopobkamu 1 cTeHkamu cekumia. NMoTepun Bo3gyxa 0COGEHHO BENUKU NPU HErepMEeTUYHOCTN NOAMNONbHbIX
AYTbeBbIX KUPMMUYHbLIX KAHAMNOB; 3TOT AedeKT BbIABNAOT Npy paboTatoLemM BEHTUNATOpe CHavana Ha oLynb
PYKOW, a 3aTEM MO OTKMOHEHWUIO NITAMEHN 3aXCKEHHOW CBEYM.

PaspyweHue ObimMoxodoe Komia NPONCXOANT N3-3a HEKAYECTBEHHOW Knagkn 0OMypOBKK, OCagKun KOTMa npu
HEeYyaOBMETBOPUTENIBHOM COCTOSIHUM DyHOAMEHTA, a TaKke BCNEACTBME TOr0, YTO KOTEN HAaYMHAKT YCUITEHHO
TONUTb NPY HEBLICOXLLEW NOCHE PEMOHTa 0OMYypOBKE (B TEYEHNE NEPBOI HEAENN NOCNE PEMOHTA KOTES
cnegyet TONUTb, HE NOAHMMAs TemnepaTtypy Boabl B HEM Bhile 55 °C (cM. pykoBogsawmii gokymeHT P 10-
69-94)).

Mpw paspyweHuu 2a30x0008 yXyALIAeTCs Tara U rasbl BoloMBaOTCS U3 KOTNA B MOMELLEHWE KOTENbHOIA.
HennoTHocTn B 06MypOBKe KOTNa Takke 3Ha4YMTENbHO yXyaLwatoT Tary. Hanbonee 4yacto 3T HenmoTHOCTM
BCTPEYAIOTCA B HUKHEN (DPOHTOBOW YacTn 06MypoBKM KOTNA, B MECTaxX coeauHeHust 06MypoBKku ¢ GopoBamu,
a Takke B psiAax KMpNUYen, 3aKpbiBaloLLMX OTBEPCTUSA AN NMPOYUCTKM ra30XxonoB KoTna.

HeucnpasHocmu Hacocog u dymbeabix 8eHMUISIMOPO8 (PUKCUPYIOTCS MO NoKa3aHWsM MaHOMETPOB MIn
TEPMOMETPOB:

0 yMeHbLLUEeHWe Hamnopa npv 3acOpPeHNM Hacoca rpa3bio UM NEckoM, NMonasLLMM B CUCTEMY NPU e MOHTaxe
UMW PEMOHTE; NPU 3TOM HACOC MOXET BbINTU U3 CTPOS, a ero anekTpoaBuraTens neperpetbes; 0
HegoCTaTOYHbIE HaMop Y NPOM3BOAUTENBHOCTL HAcoca Mo CreayoLWmMM NPUYMHAM: CUINTbHOE CKOTbXEeHNe
pemHs1, 3acopeHune nonacTen, Noacoc Bo3ayxa Yepes carnbHUK Unun donaHLbl Ha BcacbiBatoLlen Tpy6e,
BpalleHre Korneca Hacoca B 06paTHY0 CTOPOHY, NPW OTKPLITOWM UMM HErepPMETUYHOW 3aABUKKE Ha 0GBOAHOM
NUHWY;

O noBbIWEeHHBIN Nepenag TemnepaTtypbl Bogbl B MaructTpansx. JaHHas HenmcnpaBHOCTb BO3HMKaET, eCrm
HacocC co3faeT HeJOCTaTOYHbIN HaNop Uy NepekayMBaemoe UM KOnm4ecTBo BoAbl MeHbLLe Tpebyemoro. MNpu
9TOM BOAa B HarpeBaTernbHbIX Npubopax nepeoxnaxgaeTcsa v TennooTaada ux ymeHoluaetcs. Ecnv Henb3s
ynyywmnTb paboTy Hacoca, To Heo6XoANMO YCTaHOBUTL Horee MOLLHBIN Hacoc;

O NOHWXeEHHbIV Nepenag TemnepaTypbl BOAbl B MArucTpansix BCreACTBUE Ype3MepHO GOMbLLOro AaBreHus,
c03aBaeMoro Hacocom. B aTom crnyyae n3bbITok BoAbl B HarpeBaTenbHbIX Npubopax NpUBOAUT K
MOBLILLEHUIO ee CpeAHel TemnepaTypbl B Nnpubope, Tennootaadya npubopa yBenmymBaeTcs U NpoucxoauT
nepepacxof TOMn1Ba U 3MEeKTPOIHEPTUN;

O wym npn paboTe HACOCOB NN BEHTUNATOPOB B pe3ynbTate Ype3mMepHO OOMbLLION MO CPaBHEHMIO C
pacyeTHOW YacTOTOW BpalleHUs 3MeKTpoaBuraTens; HenpaBuIlbHOrO CoeANHEHMS Hacoca C ABUratenem Ha
ofHon ocu (nonymydTbl HEOOX0AMMO COeaUHATL BoNTaMu Yepes pe3nHOBbIE NPOKaAKM); MIOTHOW 3a4erKu
TpyOonpoBOAOB MM BO3AYXOBOAOB B CTEHAX UIN NEPEKPLITUSIX; KECTKOro NpucoeanHeHns TpybonpoBoaoB K
HacoCy; HENOCPEACTBEHHOIO NPUCOEAMHEHNS CTanbHbIX BO3AYXOBOAOB K BEHTUNATOPY; BUbpaumm
dyHaameHTa.

IpakTnueckoe 3ansaTue Ne 22 YcnpaHeHue HeucrnpasHocneli ononunesabHbK npubopos
PaccmoTpum noyemy TpeunT baTapen OTONAEHMS U BO3HUKAET Ly MBHYTPU HUX.

MepBbl BapmMaHT: M3-3a pa3HbK AMANMET POB NOABOAKMW.
BTopoi BapmaHT: 13-3a HENpPaBW/IbHOM NOABOAKM B JOMO/IHEHWE K NMEPBOMY BAPUAHTY.
TpeTuit BapuaHT: u3-3a 60abUMX Nepenaaos AaBAEHMUA.

YeTBEpTbM BapuaHT: U3-33 BO3yXa B CUCTENE.



MATbM BapuaHT: ecaun 6aTapea OTONJIeHUA U3 4aeT TPECK, TO 3TO MOXET NPOUCXO0AUTb, Bnarogapa ee
NPOU3 BO/IbHOMY ABUMEHMIOHA KPEMNIEHUAX, U3-3a pacLUMPeHna MeTaNNa OT Har peBa. YcTpaHsaeTca
nyTem NPOKNaAKN PE3MHOBLK LIBNO MexyIy AeTanei, KOTOPbEe COMNMpuKacaTbCA.

LidécTol BapnaHT. U3-3a HEBEPHOWN YCTaHOBKMN TEpPMOKAaNaHa.

CeapbNOM BapMaHT: M3-3a LLyMA HAacOCa B KOTe/IbHOM B Noapase.

IIpakTnueckoe 3ausaTe Ne 23 YerpaHeHHe HAPDYIIEHUH APKYJISIMA TEIJIOHOCHTEIs

B CUCTEMC OTOILJICHUA

OcHoBHbBIE NPUYHUHBI TOI'0, TOYEMY HET HUPKYJISIUMHU B CUCTEME OTOIJICHUSA

HCIPABUJIbHOC IMTPOCKTUPOBAHUEC,

HECOOTBETCTBHE TEXHUKU PACUETHBIM TPEOOBAHUSM;
paszbanaHcUpOBKa U3-3a HECAHKIITMOHUPOBAHHBIX MMOIKIIOUCHUI;
HECKAYCCTBCHHO HpOBe)IéHHaSI YCTaHOBKaA;

00pa3zoBaHue BO3IYITHBIX MPOOOK;

HETPaBWIIBHBI MOHTaX PaHaTOPOB;

MOBPEXICHUS TPYOOIIPOBOJIOB;

HAapyYImCeHNUE rCpMECTUYHOCTH B IBaX W CTBIKAX.

Kaxnyro npuurMHy HYKHO paccMaTpuBaTh OTIEJIBHO, BEIb OHA COIMPOBOXKAACTCS
pPa3HBIMU NTOCIEACTBUAMMU.
PEKOMEHAYEM
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BI/II[BI CXEM OTOINICHHA ABYXOTAXHOI'o aoma C HpHHy,HHTGJ'IBHOﬁ HHpKy.]IHI.[HGﬁ

OmndovHoE NPOEKTHPOBAHHUE

[lepen ycTaHOBKOM CHCTEMBI MAacTep WIIM CaM XO3SIMH JIOMa
COCTaBJISIET MH)KEHEPHBIH MPOeKT. Bee pacu€Tel 1 3amMepsl HY)KHO NPOBOANUTH OYECHB TIIATEIBHO, TaK KaK
Maseiiias ommbKa MOXKET MPHUBECTH K mepedosiMm B paborte obopynoBanusi. [Ipm 3TOM yuuTHIBaeTcs
IUITAHUPOBKA JI0Ma, €r0 IUIONIa/ (b, KOJIMYECTBO PAJMaTOPOB, KIMMAaTHUSCKHE YCIOBHS PETHOHA, HAJTHYHE
WJIN OTCYTCTBHE JIPYTHX OTOIHTEIBHBIX CHCTEM U 00OrpeBareien.

Henb3st 5KOHOMHTH Ha Ka4E€CTBEHHOM TPOEKTe. B MpoTHBHOM city4yae mpu 3amycke 000pyIOBaHUS MOTYT
0CTaThCsl HEMOJKITIOUEHHBIMU HECKOJIKO OaTapeil uian Boaa OyAeT BeITeKaTh U3 TpybonpoBoaoB. Toraa
npuaETcs OTKIIIOYATh BCIO CUCTEMY M KOHCTPYMPOBATh €€ 3aHOBO, CHOBA IIPOBOJS PacdéThl U CO3/aBas
YEPTEXKH U CXEMBI.

CrienanucTbl, KOTOPBIM CTOUT JIOBEPUTh 3Ty KPOMOTIMBYIO M TSKETYI0 pabOTy, YYUTHIBAIOT BCE
(dakTopbl, BIUAIONIME HAa HOpMalbHOE (YHKIMOHMPOBAHHE U HAAEKHOCTH OTONUTENIbHBIX arperaros.
OO0s3aTenbHO IUTAHUPYIOT YKJIOH BEPTUKAIBHBIX M TOPU3OHTAIBHBIX YYacTKOB TpPyOONpoBOAA.
TexHuueckue mapameTpbl camMoro oOOpyAOBaHHMS MOXKHO Yy3HaTh W3 MpWIAralolUXcsi K HEMY
JOKYMEHTOB. OnTUMalIbHasl IPOU3BOIUTENBHOCTh KOTJIA TOJKHA COCTaBIATh HE MeHee | KBT Ha kaxble
10 kxBagpaTHBIX METPOB IIJIOLIA/IA TOMEIEHUS C TOTOJIKAMHU BBICOTOM B 3 M.

PEKOMEHAYEM

Bunbl 1ByXTpyOHOI CHUCTEMBI OTOIUICHHMS 111 YaCTHOTO JIoMa

HekavecTBeHHOE 000pYy/10BaAHHUE



M3-3a IUPOKOro acCOPTUMEHTa OTOMUTENbHBIX KOTJIOB U
MHOT000pa3usi Mozened, (GUpM-TPOU3BOAMTENICH IMOKYMATelh MOXET JIETKO OIIMOUTHCS C BBIOOPOM
nonaxojsuiero arperata. [loaToMy HE0OX0AMMO OPUEHTHPOBATHCS HAa YTBEPKAEHHBIN MpoeKT. Bee aeramu
U 3JIEMEHTBI 000pyA0BaHUs JOHKHBI COOTBETCTBOBATH €r0 TPEOOBAHUSIM.

HNmenno no miany npuoOpeTaroT onpeAesiEHHbINA TUIT PAARATOPOB C TOAXOIAIIAM KOJIMYECTBOM CEKIIHI B
HUX. 3alOpHBIE KPaHbI, PETYIUPOBOYHBIE SJIEMEHTbl U COCTUHUTENBHBIE Y3JIbl JOJDKHBI OBITH B3aMMHO
COBMECTUMBIMH.

Yamre Bcero mpo0GieMbl BOSHHMKAIOT W3-32 HEAOCTATOYHON LUPKYJIALHM TEIJIOHOCUTENs M0 TpydaM.
YeunuTh ABMXKEHHsI BOJbI MOTYT CII€LUMAJIbHBIE HAacOChl, HO BbIOMpPATh UX HY)KHO TILATEJIbHO, MHAYe
npuOOpbl CTaHYT MCTOYHUKOM Tryjia M IIyMa. JlONMOJIHUTENbHO 3aMEHSIIOT CTapble KEJe3Hble TPYObl
COBPEMEHHBIMU H3JCIUSAMH M3 METAJIOIUIACTUKA MM TOJMIIPONMIEHA. ODTO IO3BOJIUT H30€kKaTb
HEKOTOPBIX MPOOIIEM B ONPEACIEHHBIX CUCTEMAaX OTOILICHUSI.

[TnactukoBbie TPYOOMPOBOJIBI JETKO YCTAaHABIMBATH M IMOAKIIOYATH K KOTIY, HO Jy4Yllle JOBEPUTH 3Ty
paboty Mmactepy. Benp He Bce TUMBI MIACTHKA TMOAXOAST MJiS HUCHOJb30BAHUS B OTOMUTEIHHOM
06OPYIIOB3,HI/II/I, HCKOTOpI)Ie MOJICIIN HE BI)II[ep)KI/IBaIOT BBICOKHX TeMHepaTyp 1 JIOIIAKOTCA 1104 HUX
BO3JICHCTBUEM.

Pa30ajiaHCMPOBKA U MOHTAXK

Emé omna IIpUYrHa TOIrO, IMMOYEMY HC HUPKYJIUPYCT BOJa B CUCTCMC OTOINIICHHSA, — 3TO HCHIPABUIIBHO
HpOBe,[[éHHaH pa36anaHCHp0BKa BO BpEMA PEMOHTA WJIKM TICPCIUIAHUPOBKU KBAPTUPBHI. Ha »t0 Bauser
6eCKOHTp0HBHLII>'I MOHTAa’K HOBBIX PaaAaTOpPOB U TEIJIBIX MOJIOB.



Barapen Ha HEKOTOpPBIX 3Takax MPOAOKAIOT (PYHKIIMOHUPOBATH HOPMAIBHO, HAa JAPYIHMX OCTAHYTCS
XOJIOMHBIMH, TaK KaK B HUX HE IOCTYyNaeT TEIUIOHOCHTENh. XOTS MacTepa JIETKO COATaHCHUPYIOT
pacnpe/esieHue BOJIBI 0 BCEM CTOSIKaM, B HECKOJIBKUX KBapTHpaxX CUCTEMa Tak U He OyaeT paboTark.

Ecnu onHM KWIBIBI CHSJIM TEPMOCTATHI NIPU 3aMEHE OTOMHUTEIHFHOTO 00O0PYIOBaHMS, TO B JKWIHIIE MX
coceneil Tero He Oyxmer mnoctynark. Jlis ycTpaHeHHs 3TOM MpoOsieMbl HEOOXOJUMO YCTPaHUTb
TEPMOCTaThl BO BCEX KBapTUpax. YBEJIWYUTh MOJaudy TEIja MOXHO B TOM Cllyyae, €Clid IOCIel10BaTh
IpUMeEpy M TaKK€ 3aMEHUTb BCE PAaauaTOpbl. B COBpEeMEHHBIE OTONMTEIBHBIE CHUCTEMBI FapMOHUYHO
BIIUIIYTCS OMMETAJUIMYECKWE WM allloMUHUEBble Oarapeu. [IpenBapuTenbHO HYKHO MOIYYUTh
paspelieHre Ha 3aMeHY YCTPOMCTB, TaK KaK CAMOCTOSATEIbHO ITO JeJIaTh HEJb3sl.

B uactHOM nome Oatapeu, pacmoiOXKeHHbIe ONMXKe K KOTJIy, HarpeBalOTCs CHJIbHEE OCTalbHBIX. J[ns
BOCCTAHOBJIEHMsI OallaHCa HY)KHO MEPEKPBITh KPaHbl PErYIUPOBKU U OTPAHUUUTH JTOCTYH TEIIOHOCUTENS
K OmxHUM paauatopam. Ho mHorma m HoBas Oarapes He HarpeBaerca. Ecim 1o €€ ycTaHOBKU Bes
cucrteMa paboTanga HOPMalbHO, TO NMpoOJeMa 3aKiIoYaeTcss B HEMPaBWIBHOM MOHTaxe. [Ipu cBapke
HECKOJIBKUX MOJHUIPONMIEHOBBIX TPYO MacTep meperpen u3jelue, n3-3a 4ero ero BHyTPEHHHUH JuaMeTp
yMmeHbInics. CrnenuanucT IoJkeH OeCIUlaTHO mepejenaTh BCIO paboTy. Bce aneMeHTbl KOHCTPYKIUU
HE00XO0/IMMO Ha/IEXKHO M KAYECTBEHHO CKPETUTh.

Bo3ayuminbie npooku

[TprumHO# X0MOIHBIX OaTapel 0OBIYHO SIBISETCS BO3IYX, KOTOPHIN HE JaET CBOOOAHO MPOTEKATh BOJIE.

Bosnyumaﬂ npoﬁka 06pa30BblBaeTCﬁ 110 HECKOJbKHUM NPUYNHAM:



KHUCJIOPOJT TOMAaJaeT B CHCTEMY IpPU CITyCKE WIH

Ha6ope TCIIJTIOHOCHUTEIIA,

e OH BI)ICBO60)K,I[3€TC$[ N3 BOABI BO BPEMsI eé HarpeBaHUs;
e HCIIOJIAaIAKH B pa60Te paciiupuTEIbHOIO Oaka CO3Jar0T 30HY HU3KOT'O JaBJICHMS,
e HCICPpMCTHYHBIC IIBLI ITPOITYCKAIOT BO3AYX,

e MPOUCXOIUT ero Auddy3us yepes MOBEPXHOCTh IJIACTUKOBBIX TPYOOIIPOBOIOB.

[Ty3BIpbKH KUCIIOPO/IA CKAIIIIMBAIOTCS B OJTHOW M3 OaTtapel Win B BEPXHEH TOYKE OTOMUTEIEHOW CUCTEMBI.
N3-3a 3TOrO0 HMXKHSAS YaCTh PaAMATOPOB OyAET Tropsiueil, a BTOpas IOJOBHHA XOJIOAHOH. A Takxke Ipu
pabote 00OpYAOBaHMS BO3HUKAIOT OyJbKalOIIME 3BYKHM. B MHOrosTaxHbIX JOMax B CaMbIX BEPXHHUX
KBapTHpax KOTJIbI OJHOCTHIO MIEPECTAOT paboTaTh.

Jl1st yeTpaneHust 9Toi mpoOeMbl UCIIOJIb3YIOT aBTOMATUUECKUE BO3TyXOOTBOAUHKH.
Hy>XHO yCTaHOBUTH MX Cpa3y B HECKOJIBKHUX MPOOJIEMHBIX MECTaX, Ie BO3yX OyaeT
MIEPUOIUYECKH  CTpPaBIMBAThCI.  MOXHO  CMOHTHpPOBaTh  Ha  YepHake
pacuIMpuTeIbHbIA 0aK, Yepe3 KOTOPbIA OYyJEeT BBIXOAUTH JUIIHUM KUCIOPOJ, WIH
pUOOPECTH HUPKYISIPHBIA HACOC.

IIpo6ema ¢ paauaTopamMu U NpoTevyKka TPyo

[TpenBapuTenbHble pacy€Tbl MOMOTYT YAcCTHBIM JOMOBIaJeNbliaM 0e3 OIIMOOK YCTaHOBHTH HOBBIE
G6arapen. HempaBuibHOE pacrosiokeHue 3jieMeHTa NMpuBeléT K ero HeaddekTuBHoi padore. [loaTomy
Jy4llle HCIIONb30BaTh HAJEKHBIE KPEIUICHHS: YeThlpe KPOHIUTEHHA MO3BOJSAT MOJBECUTH paauaTop
KaueCTBEHHee, 4eM JBe JeTann. HykHMI Kpall HYy)KHO NOAHATH HA MOBEPXHOCTHIO moia Ha 10 cm, a
MEXy caMol OaTapeeil U CTEHOM JJOKHO OCTAaBaThCs MPOCTPAHCTBO B 2—3 CAaHTHUMETPA.
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B crapbIX MHOTOKBapTUPHBIX IOMaxX CPOK CIIy>KObl MHOTHX TpYyO yke JaBHO UCTEK. IloaTOMy OHM MOryT
CTaTh NPUYUHONH aBapuii M CHHJKEHHMs YPOBHSI Temja. BHyTpu TpyOOIIPOBOJOB OTKJIAJBIBAIOTCS
MHUKPO3JIEMEHTBI, COepkKaIuecs B TeloHocuTene. OHU 3aTpyJHAIOT HOPMAJIbHYIO HUPKYJISLUIO BOJBIL.
[TpaBuiIbHBIM perieHreM OyJeT 3aMeHa U3/1eIuil, HO 3TO HE BCETAa BO3MOXKHO.

Ha BHYTpCHHeﬁ IMOBCPXHOCTHU KOTJIa o6pa3yeTc51 CJIOM HaAKHIIM, 3TO CHMKACT OaBJICHHC B CHUCTCMC. K
TaKkoM npo6neMe IIPpUBOAUT HCIIOJIb30BAHUC JKECTKOM BOJHbI, HaCBIIIEHHOU MUHCPpAJIaMHU KU COJISIMU. B
O60py,I[OBaHI/Ie HYXHO ,Z[O68.BJ'I$ITL CIICHUAJIBHBIC PCArCHTBI, KOTOPbLIC CMAI1atOT Ka4CCTBAa TCIIJIOHOCHUTCIIA.

[Tpu KOppO3MM MM HENPABUIBLHOM COEAMHEHUM TPyO BO3HMKAaeT IpoTeuka. Eciu oHa HaxoauTcs Ha
BUJHOM Y4YacTKe, TO JIETKO 3aJielaTb OTBEPCTUE IepMETUKaMU. TpyaHee CIpaBUThCA € IMPOOIEMOH,
CKpBITOM B CTEHE WJIHM IONy. B 3TOM citydae mpuzaércs oTpe3aTb BCKO BETKY, YCTPAHATh HEMOJAIAKY U
CMOHTHpPOBATh HOBBIN ydacTOK. KpoMme repMeTHKoB, MOXHO MCIIOJNb30BAaTh CIELHMAIBHBIE NETAIH IS
3aKMMa TPyOOIPOBOJA, COOTBETCTBYIOIIME €My IO AuaMeTpy. Eciii HeT BO3MOKHOCTH MPHOOpPECTH
TaKue yCTPOMCTBA, TO JOCTATOYHO CAENATh XOMYT. MeCTO MPOTEYKHU MOKPBIBAIOT KYCKOM MATKON pE3UHBI
U TYT'O 3aKPEIUIAIOT €€ MIPOBOJIOKOM.

[Tpu oOGHapyXeHHUU MPOTEUYKH Ha PaguaTope UM €ro CThIKe ¢ TpyOOil OTBEpPCTHE 3aMaThIBAIOT MOJIOCKON
TKaHM, TPEABAPUTEIBHO BBIMOUMB €€ B CTPOUTEIBHOM BIIArOCTOMKOM Kiee. MHorga MCHONb3yHOT
XOJIOJHYIO CBapkKy. Bo wu3bexaHue mnonoOHBIX NpoOieM Iepe] HayaloM OTOMUTENBHOTO Ce30Ha
OCMATpUBAIOT BCIO CHUCTEMY Ha Hajluuue MoBpexaeHui. OO0sA3aTeNbHO HYXHO 3allyCTUTh KOTEN U
MPOBEPUTH KAYECTBO U HAJEKHOCTh €r0 pabOThl.

Yacto B cucTEME OTOIUJICHUS HET UMPKYJSUuMU. YUTO nenarb B 3TOM Cllyyae —
pemraet cam Biajenen Aoma. JKenaTeiabHO BhI3BATH CHELMAINCTA, KOTOPBIA OBICTPO
U KA4eCTBEHHO MPOBEAET Bce palbOThl MO peMoHTy. CaMOCTOSTENbHO HY>KHO
NPUHUMATh TPOPUIAKTHUECKUE MEPHI, MO3BOJSIONINE COJIEPKATh 000PYIOBAHHE B
pabouem pexume.

IIpakTuyeckoe 3ausaTue Ne2d4

«C00OpKA U MCNIBLITAHUS HA TePMETHYHOCTL 0aTapen paauaTopoB)
TPIl'I ypoxa: BBITTIOJIHCHHUEC CJIOKHBIX KOMITJIICKCHBIX pa60T




Hean ypoka: CdopmupoBaTh yMEHUS 110 COOPKE M UCIIBITAHUIO OaTaper PauaTopoB, COCTABICHHUIO
aJIropuTMa TPYAOBBIX NCUCTBUI

Y4eOHO-IPON3BOJACTBEHHbIE paOOThl BBINOJHIIOTCA B COOTBETCTBUU C TpPeOOBaHUSIMHU

@enepanbHoro l'ocymapcTBeHHOro oOpa3oBareiabHOro crangapra mo mnpodeccun 18560 «Ciecapnb-

CAHTEXHHK.

Ne ITepeuyens pador C0XHOCTD, Pabouas )
o\ pa3psa HOpMa H
BpeMeHH

1. [TonroroBka kK cOOpke OaTapen paguaTopos. 2 1 Mun
Co6opka O6arapeu u3 4-X paauaTopOB. 3 10 Mun

3. VYcranoBka B 6arapero paauaTopoB 3ariyIiek. 3 2 MUH

4. [TonroroBka 6aTapen paguaTopoB K HCIBITAHUIO HA 3 2 MUH
TrepPMETHYHOCTb.

o. 3anosiHeHHe O0aTape paanuaTopoB BOJOM U3 BOJAOIPOBOIA. 3 1 MmunH

6. [Tonxmouenue k 6arapee paaAMaTopoB T'HIPABIMYECKOTO 3 2 MUH

rpecca Jiis UCTIBITaHUs
coOpaHHOI1 6aTapen paMaToOpoB HAa TEPMETUIHOCTD
U30BITOYHBIM JaBJCHUEM 12 aT™.

(1.2 mITa).

1. WcnpiTanus 6ataped paguaTopoB Ha TEPMETUIHOCTD 3 3 MuH
M30BITOYHBIM JIaBJIEHUEM BOJIbI
12 atm. (1,2 mIla). Beinepkka B TeueHue 1 MUH. MUHYTBHI.

8. CHsTre N30BITOYHOTO JIABJICHHS, CJIMB BOJIBI U3 OaTapen 3 1 MuH
panuaTopos.

9. [Tpu BBIsSIBIIEHUH yTE€UYEK BOJbI B COEAMHEHUS YCTPAaHUTh 3 4 MuH
TEYH.

10. IToBTOpPHO HCHBITATH OaTapero paauaTOpOB Ha 3 3 MuH
TePMETUYHOCTb.

11. Cnatpb paboTy MacTepy IpOU3BOICTBEHHOTI'O O0Y4EHUSI. 1 Mun

Hroro: 3 30 muH

B xoze ypoka y oOydaromuxcst oOpMHUPYIOTCS CIEAYIOIINE 00ujue KOMnemeHyuu:
- MMOHUMATh CYIIHOCTh M COLMAJIbHYIO 3HAUYMMOCTb CBOEW Oynyiel mpodeccuu, nIposBiIsaTh K HEl
YCTOWUYMBBINA UHTEPEC;
- aHAJIM3UPOBaTh MNPOOJEMHYIO CUTYyallMlO, BBIABUIaTh W OOOCHOBBIBATH THIIOTE3bl PEIICHUS,
OCYILECTBIIATh TEKYIIUI U UTOTOBBIN KOHTPOJIb, OLIEHKY M KOPPEKIIUIO0 COOCTBEHHOM €ATEIbHOCTH;
- UCIOJIb30BaTh  MH(OPMAIMOHHO-KOMMYHHKAIIMOHHBIE ~ TEXHOJIOTMM B  Npo¢ecCHOHATbHOU
JESATEIBHOCTH.
Mamepuanvno-oudakmuueckoe ocHaujeHue ypoKa:

Oo6opynoBanme:

. CBapOYHBIN anmnapaTt TepMudeckuil, 1ud y3noHHbIH;

. 2-niepopaTtop;

. My(]Ta coeTMHUTEIbHAS.
Marepuansl:
- my(ra komOuHMpoBanHas 20*1/2 Bp-2
- Tpy0a apmupoBanHas *20-1mT.
- mydpTa 20*20-2 mr.
-KpaH mapoBbli "amepukanka" 1/2-2mr.



-repexoIHUK 11t batapen 1*1/2.1eBast pe366a-21mrT.

-OTONMUTENbHBIN PUOOP,6 CEKIHIA.

- KpaH mapoBbIid,*20- 1.

- yronsHHK *20 (90)-11mT.

-IIepexXOIHMK 11 Oatapeu 1*1/2mpaBas pe366a-2mir.

-3artymka 1/2 up.-1mr.

-BO3yX00TBOYHK 1/2-1111T.
-KperuieHue i oarapeu- 21ir.

-nronrens* 12-2mr.
- onopa *20-4mT.

-nronenb 6*35 MHOro() yHKITMOHAIBHBIA OrpaHUYUTEEM 411T.
-camopes 3,5*41 kpymHas pe3poa 41ir.
-YIUIOTHUTENIbHBIN MaTepHua

-JIEH CAHTEXHUYECKHUU Ne6

-HUTDb MMOJIMYPCTAHOBAA «TAHTUT-YHUIIOK».
MemnpenMeTHme CBA3HM: CIICHTCXHOJIOTUA, J3JICKTPOTCXHHKA, YCPUCHUC, MATCPUATIOBCACHHUC, OXpPaHa

Tpyna
Bpems ypoka: 2 yaca
X0/ 1 KpaTKoe co/iepKaHue YPOKa
Ne PBpems,,| Ha3zpanme 3Tana 3agauum 3Tana JesATeJbHOCTH JlesITeIbHOCT
n/n | MUH ypoOKa Macrepa 00y4aromuxce
1 2 3 4 6
1 Opranu3alnMoHHbIN Tl
1 1 Opranuzanus ypoka | Iloaroroska [IpoBepka Hanuuus [TpuBeTcTBHE Mac
oOyuaromuxcst K pabore | oOyJaronuxcsi. JlesxypHbIil cooO11
Ha YpOKe. I'oToBHOCTH K YpOKY OTCYTCTBYIOIIH
[Tcuxomornueckas
yCTaHOBKA Ha
BOCITPUSITHE MaTepuaia
ypOKa.
20 BBoanblii 5Tan ypoka - 20 MHH
2 CooOmenne Tembl | [ToaroroBka k CTtaBUT TPOU3BOJICTBEHHYIO DopMyTUPYIOT
ypoka. BBOgHbII | OCHOBHOMY 3Tally ypoka | 3amaudy YpOKa, coOr
WHCTPYKTaX CBEeICHHUSI, HE00XO]
TUTSt per
MIPOU3BOCTBEHHOI]
3a/1a4M
3 MoTtuBanus Ob6ecneuenue OObpaTtuTe BHUMaHUE, KaK OcwmbIcTUBaIOT
NeSTeTbHOCTH BO3HUKHOBEHHS Y BBITJISIJIAT dTAIbl COOPKU U 3HAYUMOCTH MaTep!
o0yJaromuxcs oOyJaromuxcs UCIBITAHUN HA TEPMETUYHOCTH | JAHHOTO YpOKa B
BHYTPEHHETO Oatapeu paauaToOpoOB. dbopMupoBaHUU
noOyauTens (ITpunoxenwue) pohecCUOHATBHOI
NEesTeTLHOCTH, OTIBITA.
MPUIAOLIETO €U
JIMYHOCTHBINA CMBICI,
COOTBETCTBYIOIIUI
TpeOOBAHUSIM U
Oynayuieit mpodeccun.
4 [TocranoBka nenmu | ObecnieueHue [Tepen Bamu ctouT cienyomas | OGyuaroniuecs

ypoKa.

CaMOOCMBEICJICHUS Y€PE3
MOCTAHOBKY ILICJIN YPOKa

Ociib.
Brb1 10mKHEI HAay4YHUTBHCA:

1. ITponsBouTh COOPKY

OCMBICITUBAIOT U
3alUCHIBAIOT B TET]
1Ie7Tb YPOKa B TEPMI




Oarapeu paanaTopoB.

2. YcraHaBIIMBaTh Ha
cobpaHHyI0 OaTapero
3arIyIIKd ¥ apMaTypy.

3. IIpoBOIUTH UCTIBITAHUS HA
repMETUYHOCTH COOpPaHHOM
Oarapeu paauaToOpOB.

4. Tloakmouats OaTapero
paznaTopoB K CUCTEME
OTOIUICHHUS.

HMeTh
Npe/ACTaBJIeHHE O
U Ha3HA4YEHUU
OTOMHTEIBHBIX
puOOpPOB;

3HATBH YCTPONCTBO
OTONUTENbHBIX
npubopoB;

yMeTb IPOU3BOAN
COOPKY U UCTIBITaH]

5. CocTaBiATh aNropuT™M FepPMETUYHOCTh
TPYAOBBIX ICUCTBUN OTOIUTEIIBHBIX
(TEXHOJOTHYECKYIO puOOpPOB.
110CJIEI0BATEIBHOCTB).
4 3aganus o TexHuke | BcmoMuuth v moBToputh | [Ipeanaraer BBIMOIHUTE Breimonnstor 3agan
0€e30MacHOCTH npasuna Th «3a1aHUSI-IPOBOKALIMI KOMMEHTHPYIOT UX
peLICHHI
5 WuctpyktupoBanue | ObecrieueHue [Ipennaraer coctaBUThH Bocnpunumaror,
y4ammxcs 1mo BOCIIPUSITUA U WHCTPYKIIMOHHYIO KapTy OCMBICITUBAIOT CII
BBITIOJTHEHUIO OCMbICIIeHUs criocoboB | KommeHTHpYeET OTBETHI NEeHCTBHIA.
3a/1aHus JEHCTBUM. o0ydJaronmxcs mo CocraBnsaoT — anr
dopMHUpOBaHUE YMEHUH, | COCTABJICHUIO HHCTPYKII. KapThl | (TEXHOJIOTHYECKYIO
COCTaBJICHUE aJITOpUTMa | (TIpHIIOKEHUE 2) MOCJIEIOBATEIHLHOC
TPYIOBBIX JICHCTBUH. BBITMIOJTHEHHSI paboT
Henaror :
BBITIOJTHEHHUSI OTIepe
Konkperusupyror
BBITIOJTHEHHE
ITOCTaBJICHHOM 3a/1;
3 [IpoBepka Onpenenenue Kontponb ypoBHs nosnydeHHsix | OTBE4arOT Ha BO]
TIOHUMAaHUS BO3MOKHOCTH JIOTyCKa 3HaHuii. Bonpocsl o Bocnpou3Boasr 3t
anropuTma oOyuaromuxcst K TEXHOJIOTHH, METOJIaM, OPUEHTUPOBOYE
JEUCTBHMN. CaMOCTOSITEIIBHON npremMam, crocodbam OCHOBBI JICHCTB
pabore. BBHITIOJTHEHUS Y4eOHO- CpaBHMBAIOT CE
IIPOM3BOJICTBEHHOIO 3aJIaHUSI. OTBETHI C ATAJIOH;
Opranu3zanusi CAMOKOHTPOJIS.
5 IlepepbIB — GU3KYILTMHHYTKA
50 OCHOBHOM 7Tan ypoka - 50 MuUH
50 CamocrositenbHast | Obecrieuenue Haunnaem ocHOBHOM 3Tarn OcmbIceHue
pabota caMopealii3aluu 4epe3 | ypoka — CaMOCTOSATENbHYIO HE00X0IMMOC]
oOydJaroruxcs, CaMOPETYJISIIHNIO 1 pabory. 0€30MacHBIX CIIOC
TEeKYLIUH CaMOCMBICIIEHHE LeneBbie 00X0BI. BBITTOJIHEHUS Al
MHCTPYKTaX [TepBrIit 00X0/1: TPOBEPUTH CaMOKOHTpO
(B oOcTaHOBKE OpraHu3aIuio pabounx Mecrt, opraHu3zaiuu paoc
MaKCUMaJIbHO cobmonienue npasui Th. MecTa, coOJIroIe
npUOIMKEHHOMN K Oco0oe BHUMaHUE yIEIHUTh npasui Th.
IIPOU3BO/ICTBY) c1abbIM 00YYarOIIMMCS. CaMOKOHTpOIT
Bropoii 00x01: mpoBepUTh MPaBUIBLHOCT]
MPaBUIILHOCTH BBITIOTHEHUS BBITIOJTHEHHUS TPY/I
TpyAOBbIX puemMoB. Ocoboe IIPUEMOB.

BHUMAaHHUEC YACIUTH CJI a0bIM

CamoOKOppeKIy




00yJaronuMcs.
KonnektuBHoe Tekyliee
UHCTPYKTHUPOBAHUE.

Tperwnii 00x0x: MPOBEPUTH
MPaBUJIBHOCTH BEJICHUS
caMOKOHTpoJIs. OOpaTUTh
BHUMaHUE Ha BBITIOJIHEHUE
IIPUEMOB I10 BBIIIOJIHEHUIO
TEXHOJOTHYECKUX OIleparuii
00yJaroIuMucs.

YerBepThiii 00X01: MPOBEPUTH
MPaBUILHOCTH COOJIOICHUS
TEXHUUYECKUX U
TE€XHOJOTMYECKHUX YCIOBUI B
pabote. [IpunsaTs npuem
IPAKTUYECKON pabOThI —
onieHuBanue. OUEHUTD U
BbIJIaTh JOIOJIHUTEIBHO
3aanus Hanboiee
yCIIEBAIOIIUM 00Y4arOIIMMCS.
KomnekruBHoe Texyiee
UHCTPYKTHUPOBAHUE.

[IaTe1ii 06X0A: TPOBEPUTH
IPABUWJIBHOCTb BEJICHUS
POMEKYTOUYHOTO
(MexxonepalmoOHHOI0)
KOHTPOJISL.

CamMoolieHKa

14

3aKRJII0YNTEILHBIN 3Tan VPOKa - 14 MuH

10

10

3aKIFOYATENbHBIH
UHCTPYKTaX

AmHanus u olieHKa
YCHEITHOCTH
JTOCTYOKCHHUS 1IEJIH YpOKa
MIPOU3BOJCTBEHHOI'O
00y4eHwusI.

1. [loaBectu utorn ypoka
IPOM3BOJICTBEHHOTO 00Yy4EHUS.
[IpoananusupoBats paboty
Ka)K0Tr0 00y4Jaromierocs.

2. CooO1IuUTh OLIEHKY KayecTBa
paboThI KAXKAOMY
oOyyJaromiemycs.

3.0TMeTHTb, KTO JOOMIICS
OTJIMYHOTO KauecTBa pabOTHI.
4. Pazobpatb Haubosee
XapaKTepHbIC HEIOYETHI B
pabote oOyJaromuxcs u
PEKOMEHIANNH TI0 MX
YCTpaHEHHUIO.

Camoananus
BBITIOJTHEHHOH palc
Camokoppekius.

11

Pednexcus

TlocTaBe cBOETO YeIOBEUKA HA
COOTBETCTBYIOIIYIO JIECTHUILY
JOCTUXKCHUA ycnexa

CamoakTtyanuzanu:
Camoperymsuus yeg
TOCTH)KEHHE L.

12

I[OM&I.HHCC 3aJaHuc

Oo0ecrieuenue
IIOHUMaHUS LISIIN
JIOMAIITHETO 3aJaHMUS.
Ob6ecneuenue
MOHUMAaHUS COJIeP KAHUS
M CII0OCOOO0B BBLITTOTHEHUS
JIOMAIITHETO 3aJaHMUS.

Mactep npearaet
00yJaronuMcs 03HaKOMHUTBCS
C CHCTEMO BOJIOCHA0KESHHUS U
KaHAJIM3aIWH B JIUIEE U IOMA.
[ToaroroBuTh COOOIIEHNE HA
temy «Ha kakom sTane
pPEMOHTA MPOU3BOIUTCS 3aMEeHA

Cnymator




Oatapeii?»

13

HanyrctBue dopMUpOBaHUE Y Ypok 3akaHuMBaeTCs CrnymaroT
0o0y4armuxcs CTPOKaMU-HAIyTCTBUS C
OpHEHTAIH HA YCIIEX. LEJIbIO TOBBIIICHUS

CaMOOLIEHKHU O0yJaroumxcs u
CO3JJaHUS TTOJIOKUTEIBHOTO
SMOLMOHAIBHOTO (poHa B
KOHIIE YPOKa

Hpunoscenue 1
JKcnpecc-onpoc.

1. HasoBuTe BUBI U TUIIBI OTOMUTENBHBIX IPUOOPOB.

2. HazoBute BuabI apmMatypsl /Uit cOOpKH Oatapen paauaTopoB U MOIKIIOUEHUS €€ K
TpyOOITPOBOJAM CHCTEMBI OTOIIJICHUSI.

3. Ha3zoBuTte u moanummre COeAMHEHHS PaIuaTOPOB OTOTIIICHHUS.

4. Jns neneit ycraHaBIMBaeTCs He OaTtapero paanaTopoB kpan MaeBckoro?

5. W3 Kakux MaTepuanoB U3rOTABIUBAIOTCS TPYOOTIPOBO/IbI, KOTOPHIMU TOJKITFOUAOTCS
OTOIUTEIbHBIE TPUOOPHI K CUCTEME OTOTICHHUS?

6. Kak npoBoasTCst HCTIBITAaHUS Ha TEPMETUYHOCTH COOpaHHbIe OaTapen paanaTopoB?

Ipunosxrcenue 2
AnTropuT™ (TEXHOIOTUYECKYIO MOCIEI0BATEIbHOCTD ) BHIIOTHEHHS Balllel IPpeaCTOoAIIeH padoTh:

1. B paguaTtopHyro CeKLUI0 BBEPHYTh 10 pe3b0e 2-a HUMINENs, MPEeABapUTENIbHO CMa3aB pe3b0y
TOHKHMM CJIOEM MAIIMHHOI'O MacJa.

2. Ha 06a BBepHYTBIX HUTITIEISI HAJIETH MTPOKIIAIKY.

3. B3saTh BTOpYIO pagMaTOpPHYIO CEKLIUI0 M MPWIOKUTh K TEPBOW pPaaUaTOPHOM CEKLUHU C
BBEPHYTHIMHU HUIMIIEISMHU.

4. Yepes pe3pb0BOEe OTBEPCTHE PAIUATOPHON CEKIIMM BCTABUTh PAJAMATOPHBIN KIIIOY TaK, YTOOBI OH
BOILIEJ B OTBEPCTUE HUIIIIENS MEXAY OOOBIIIIKAMU.

5. [ToBepHYTh paguaTOpHBIN KJIIOY M BBIBEPHYTHh HMIINENb W3 NEPBOM paAMATOPHOM CEKLUHU Tak,
YTOOBI HUIIIENb CTaJl BBOPAUUBATHCSA BO BTOPYIO PAaAHaTOPHYIO CEKIIMIO Ha JABa 000poTa.

6. BeITamuTe paguaTOpHBINA KIIFOY M IOBTOPUTH IEpexoapl 4 U 5 11 BTOPOrO HUIIIEIS.

7. [TonepeMeHHO MOCTENEHHO BHIBOpAaYMBasi HUIIEIU W3 MEPBOM paJuaTOPHOM CEKLHH, IIIOTHO
IIPUIKATh BTOPYIO PAAMATOPHYIO CEKLIUIO K NIEPBOM.

8. [ToBTOpsiem nepexoabl 1 — 7 g cOOpKM BTOPOHM pajvaTOPHOM CEKLHMU C TPEeThed U TpeTheil ¢
YETBEPTOU.

9. BBepHyTh 10 ynopa B pe3bOOBbIE OTBEPCTHUSI COOpPaHHON OaTaped paauaToOpOB 3aryIylIKH C
OTBEPCTHUSAMM.

10. B oTBepcTHs 3armymiek BBEpHYTH: 3ariyliky, KpaH MaeBckoro, 2-¢ pa30opHbIE pe3nOOBBIE
BTYJIKH JUIs1 COOPKHU TPyOOIPOBOJIOB.

11. [TpuBapuTh K JBYM pa30OpHBIM pPE3bOOBBIM BTYJIKAM COOpaHHBIE TPYOONpPOBOIBI IS
NPOBEICHUS UCIIBITaHUs COOpaHHOM OaTapen paguaTopoB Ha T€PMETUYHOCTb.

12. 3anonHUTh OaTapero pauaTopoB BOJOM, MEPEKPHITh KpaH U MOJAKIIOUUTE K OaTapee Hacoc.

13. [TponsBecTn HCHBITAaHME HAa TEPMETHYHOCTh COOpaHHOW OaTapew paauaTopoB H3OBITOYHBIM
nmasinenneM Pu=1,2 mlla.

14. [Tpu oOHapy>XEeHUH yTeUeK KUAKOCTH YCTPAHUTh UX. VICIBITaHUS MPOBECTH MOBTOPHO.

FpynnupoBKa n ncnbitTaHue pagmaTopos.

Llenb paboTbi:

- onpenendTtb Ha Kakue rpynnbl 4enATCA paanaTtopbl.



- KaK UCNbITbIBAOT pagnaTopbl Ha repMmeTn4HOCTb

Xopg paboTbl.

WcnbiTaHus paanaTopoB OTOMNJ1E€HNA

McnbiTaHus pagnatopoB OTOMMEHUS — BaXkHeNLLee MepPonpuaTne, HanpaBlieHHOE Ha MPOBEPKY KayecTBa
nagenus. MaBHOWM Lenbio NCNbiTaHWs baTapen ABNSATCA NpoBepKa Ha MPOYHOCTb U rEPMETUYHOCTb,
Heobxoaumas Ans gansHenwen 6esaBapunHon paboTel yCTPONCTBA.

PagnaTopbl cMcTEM BOASIHOTO OTOMNSEHMs! paboTatoT noa AaBreHNneM TENNOHOCUTENS (3a UCKITIOYEHNEM
CUCTEM C eCTECTBEHHON LMpKynsiumen). MosToMy nokasateny NpoYHOCTU ABSOTCS BaXKHENLLMMM
XapaKTepUCTUKaMmn YCTPOWCTB — OT HUX 3aBUCUT CMIOCOBHOCTL COXPaHATb LIEMOCTHOCTb KOHCTPYKLUMMW MOA
BO3AENCTBNEM M3ObITOYHOIrO AABMEHNS BOAbI.

WcnbiTaHna pagmMatopoB OTONMEHUS MPOU3BOASITCA B CNEAYOLMNX Cryvasix:
1. Ha npousBopacTse, nepen OTrpy3Koi (BbIXOAHOW KOHTPOIb);
2. B cuctemax oTonneHust — npy NPoBEAEHUN MMAPABNUYECKUX UCTIbITAHWI;

3. HesaBucumbIMK aKCnepTamMu — Ha NpegMeT COOTBETCTBUSA 3aABEHHbIX XapakTePUCTUK pearibHbIM
rnokasaTtenam n3genui.

B 3aBMCKMMOCTM OT UCMONb3yeMoro matepuara, KOHCTPYKLMK paguaTtopa, TEXHONOor M npousBoacTBa
oTAenbHble BUAbl PaaMaTopoB UMEIOT pasnuyHblie 3HadYeHns paboyero 1 MakcMManbHOro AasneHus. Ons
COMOCTaBINeHNs CBEAEM CPeaHMe AaHHble OCHOBHbIX BUOOB paanaTopoB B Tabnuuy.

MakcnmanbHoe aaBneHue,

Bug pagunatopa Paboyee naeneHue, krc/cm? Kre/om?

AnioMrHMEBLIN 10-20 24 - 25
BumeTtannuyecknin 16-24 o 35 (nHorga — po 50)
CranbHow 6-15 15

YyryHHbIN 6-10 15

Mo cpegHWM nokasaTensiM BUOHO, YTO Hanboriee NPOYHbLIMU ABNSIOTCA GUMETaNIMYeckne 1 antoMUHUEBbIE
pagmaTopbl, UM HECKOSIbKO YCTYNaT U3OeNus U3 cTanm u JyryHa.

Bce 6aTapeM npw BbIXxoe C NPON3BOACTBEHHbIX NIMHUIA NPOXOAAT 0b6sa3aTtenbHble ucnbiTaHns. Ux npoBepAT
Ha NPOYHOCTb U NMTOTHOCTb C NOMOLLBIO BO3AyXa Ui BOAbl, 3aka4aHHbIX B U3aenua noa N30bITOYHBIM
nasneHnem. Metogukm NPoOBEPKN MOTyT HE3HAYUTESIBHO OTNNMYaTbCA, HO odwni anropntm oanHakos.
OObI4HO BENMYMHa I'IpO6HOI'O JasneHunda coctasnset 1,5 oT 3HadYeHus pa6oqero AaBneHuna nsgenua — npu
3TUX YyCNoBUAX paanaTtop BblaepXXnBaroT onpeaerieHHoe MeTOANKON BpeMS.



Mocne aToro NpoBepsieTcs BeNnYMHa NageHnst 4aBneHus, NpoBOAMUTCS BHELLHMI OCMOTP Ha npeamMeT
HEMNIOTHOCTEW N NnoBpexaeHuin. [Npu oTCYTCTBUM TaKOBbIX N CTAOUINbHOM JaBMNEHUN paanuaTop
[OMyCcKaeTCcs K OTrpy3kKe.

BTopow cnyyait npoBepkM — BO BpeMSA NPOBeAEHUS rMapaBnn4eCcKnx UCnbiTaHU. B aBTOHOMHbIX cucTemax
OHM NPOBOAATCA KparHe pefko, a BOT B LIeHTPanM3oBaHHbIX KOMMEKcax ABMASTCSA 00s3aTeNbHbIM
meponpusaTneM. OHO HanpaBnNeEHO Ha NPOBEPKY NMPOYHOCTU U FTEPMETUYHOCTM BCEX SFIEMEHTOB CUCTEMBI
nocrie NpoBeAEHNSI PEMOHTHbIX Y NPOUNAKTUYECKNX PabOT B MEXKCE30HLE.

MeToauKka NpoBepKn aHanormyHa Toi, kotopasi NPOU3BOAUTCS MPU BbIMYCKHOM KOHTPOEe Ha Npou3BoACTBe.
Tonbko 3aecb 6a30BbIM 3Ha4YEHVEM SBMSETCSA cpeaHee paboyee AaBlEHNE B CUCTEME, @ HE B KOHKPETHOM
paauaTope. cnbiTaTensHoe AaBneHue Toxe o6bIYHO cocTaenseT 1,5 ot paboyero.

TpeTuin cnyyan ncnelTaHWn — NPOBEAEHMNE HE3aBUCUMbIMI NabopaTopmsiMy KOMMeKca aHanu3os Ans
BbISIBJIEHMS1 COOTBETCTBMS XapakKTEPUCTUK TEM 3HAYEHMAM, KOTOPbIE 3aABMA0T nponssoanTenn. Kpome
MCMbITAHUI Ha MPOYHOCTb U FEPMETUYHOCTL NPOBOAATCS NPOBEPKM BESTMUYNHBI TENSIOOTAAYN, NNOTHOCTU
mMaTepuana u Tak garnee.

WcnbiTbiBalOT pagnaTopbl NOClie NSMEeHEeHNA Yncna cekuunn. Ho ata npoBepkKa 00bIYHO npoBoAnNTCA C
OaBlieHnem, He npeBblllalollnm pa6oqee.

PyHKUMOHaNbHbIE NCMbITAHUS pagMaTopoB

OTaenbHO B3sATbIE pagMaTopbl NOABEPraloTCs UCTbITAHUSIM C LiENbIO ONpeaenvTs COOTBETCTBUE UX
napameTpOB KOHCTPYKTOPCKOWM AOKYMEHTaLUMn, (yHKLMOHabHbIE BO3MOXHOCTW OTBOAWTL TEMMOTY,
NMPOYHOCTb, CTOMKOCTb NPW BO3AENCTBMM BbICOKMX TEMMEPATYP M arpeCcCcUBHbIX Cped. ATUM BUAaMm
UcnbITaHWM, Kak NpaBumo, NOABEPraloTCH BHOBb NPOEKTMPYEMbIE PaanaTophbl, a Takke NePUOaNYEcKm
paguaTopbl, NocTynarLwme Ans KOMAMEKTauum CUCTEM OXINaXXAEHNs TPAaKTOPOB M aBTOMOGMNEN.

®yHKUMOHaNbHbIE BO3MOXHOCTM paanaTopoB OnpeaensioTcs Ha CTeHAe, CoaepXKalleM aspoanHaMUYecKyto
TpyGy. BMeCTO NONMHOKOMMNIIEKTHOrO paauaTopa, eciv ero rabaputHble pa3Mepbl NPEBLILLAIT YCTaHOBOYHbIN
pa3mep aspoanHammyeckon Tpybbl, NpumMeHstoT mogenu. Moa Moaenbio NOHMMAaeTCs YacTb CepaLEeBUHbI
paguaTopa, Bblpe3aHHas No pa3Mepam «KUBOro» CEYEHNS M3MepPUTENbHOro naTpybka aspoanHaMmUYecKom
Tpy6bl. Mogenv nMetoT NOBEPXHOCTb OXMaXAeHUs Mo hopMe Y reOMeTPUYECKMM napaMeTpam,
COOTBETCTBYIOLLYIO MOBEPXHOCTU MOSTHOKOMMIEKTHBLIX pagnaTopoB. Moaenu cHaGXeHbl BEPXHUM U HDKHUM
6aykamu, Anst Toro YTobbl HarpeTas XXUAKOCTb MOrfa LMPKYNMpoBaTh MO BHYTPEHHEMY KOHTYpY. McnbiTaHus
Mopenew BbINOMHSAOTCS C LieSblo YCTaHOBUTb TEMNOTEXHUYECKNE Y a3pOAMHAMUYECKUE XapaKTePUCTUKU
MOBEPXHOCTW OXMaXAEHUS AaHHOW KOHCTPYKLMM U MONYYUTb, TakuM 06pa3om, OCHOBbI AJ1s pacyeTa u
NPOEKTUPOBaHNS HOBOrO paaunatopa. [pu ncnbiTaHUsX oNpeaensitoT U aHanM3npYyT BIIUSIHWE Ha TENOBbIE U
aspoavHaMUYecKme nokasaTeny NoBEPXHOCTY CepALEBUHbI CrieayoLmX (dakTOpOB: reOMETPUYECKUX
napameTpoB MOBEPXHOCTM OXNaXAeHus, rMy6uHbI pagnaTopa, MaTepuana, U3 KoTOporo U3roTOBMSIOTCA
3NeMEeHTbI MOBEPXHOCTM OXNaXAEeHNs1, TEXHONOMMYECKOro npoLiecca U3roToBrneHns paguaTtopa u T.4.

WcnbiTaHna moaener 1 NoSIHOKOMIMIIEKTHbLIX PaanaTopoB NMPOBOAST B YCIOBUSAX, NPUOMMKEHHbIX K
naeanu3nMpoBaHHbIM, T.€. C paBHO-435 MepHbIM XapakTepoM ABMKEHMS BO3AYLLUHOTO NOTOKa Yepes
UCMbITYEMbIN paguaTop. TN YCroBKS B 3HAYUTENBHON Mepe OTNnYarTcs OT YCroBuii paboThl paguaTopa Ha
TpaKTope, rae CKOpoCTb BO3ayxa B pasHbIX TOUKaxX paguatopa MoXeT ObiTb pasnuyHoi. McnbiTaHus
paanaTopoB BbINOMHAOTCS B ABYX PEXMMaX:

[Mony4eHHbIe NPU UCNBLITAHUSX XapaKTEPUCTUKM ABNAIOTCA OCHOBOW AN MOCTPOEHNS CUCTEMbI NoKasaTeren,
CNyXaLlmx 45151 OLEHKN MOBEPXHOCTM OXNaXKAEHMSA U pacyeTa pagnatopa. Pe3ynbtaTtbl 3TUX UCnbITaHU
NCNOoNb3YT Npy pa3paboTke KOHCTPYKUMIA CUCTEM OXNaxaeHus. Ha cTeHae aspoanHamMnU4eCcKuX UCNbITaHUIA
Hapdaay ¢ nccnenoBatesibCKMMM NpoBOAATCA UCMbITAHUA pagnaTopoOB B LIENAX TEKYLLEro KOHTPOA
XapaKTepPUCTUK U NapamMeTPOoB BbiNyCKaeMbIX pagnaTopos.

BHyTpeHHVIe M BHELLUHME NOBEPXHOCTU pagunaTopa B 3KCniyaTauun noaBepraroTca 3arpAa3HEeHU0, KOHTaKT
mMexay pr6KaMI/I N OXNaXxaawLWyMn NacTUHaMn, BbIMONMHEHHbIN nyTem navkm, noasepraeTcd BO30ENCTBUIO
BVI6paLI,I/IVI N Pa3iinvyHbIM Harpy3kam. Mocne onpegeneHHoro Konn4yectesa MOTo4acoB pa6OTbI TpakTopa B
3KcnnyaTaunn NnpoBOANTCA NMPOBEPKa XapakTepUCTUK N Ka4eCTBO NadAHbIX coeMHEHNN pagnaTopoB.












