MuHucTepcTBO 00pa3oBaHusl, HAYKU U MOJIOAEKHON MOJUTUKH
Kpacnogapckoro kpas
['ocynapcTBeHHOE aBTOHOMHOE MPOQeCcCHOHAIbHOE 00pa30BaATENBEHOE YUPEXKICHUE
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MeToanuyecKue peKoMeHAaluu /151 00y4ar0IMXCs
10 BBINIOJTHEHHIO MPAKTUYECKUX U JIA0OPATOPHBIX 3aHATHI
no yyeonoi aucuumianae MJIK.01.01 Sxkcrmnyaranust 000py10BaHUs CHCTEM
BOJOCHA0KEHHS, BOAOOTBEACHHS, OTOIICHUS KUIUIIHO-KOMMYHAJIbHOI0 X0351iICTBa

08.01.10 Macrep KWIHIIHO-KOMMYHAJIbHOI'0 X0351iiCTBA

2022 r.



MeTtonnueckre peKOMEeHIaluU JjIsl 00y4YaroIIMXCA M0 BBIMOJHEHUIO MPAKTHYECKUX
71a00paTOPHBIX 3aHATHH pa3paboTaHbl Ha OcHOBE DeneparbHOT0 roCy1apCTBEHHOTO
00pa30oBaTeIbLHOTO CTaHAapTa, paboyeil mporpaMMbl Y4eOHOU JTUCITUTIIMHBI
MJIK.01.01 Dxkcmmyaramnust 000pyAOBaHUS CUCTEM BOJIOCHA0KEHUS, BOJIOOTBEACHMUS,
OTOIUICHUS KUJIUIIIHO-KOMMYHAJILHOTO X031CTBa
08.01.10 Macrep KHUIHIHO-KOMMYHAJIBHOTO X03sicTBa (04Hast popma 00yUCHHS)

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

PexomennoBano YMO «lIpoekTHO-UccienoBareibckas aesiteabHOoCThy ['AIIOY
KKKATK
[Tporoxon Nel ot «29» aBrycta 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-
TeMaTHu4eckuM TutaHoM ydeOHou mucturmmuabl MJIK.0101 Dxcrmyaramuss o00pyJaoBaHUS CHCTEM
BOJIOCHA0KEHHSI, BOJJOOTBEICHHUSI, OTOTUICHHSI JKHJTUIITHO-KOMMYHAJIBHOT'O X031 CTBa
08.01.10 MacTep KWIMIIIHO-KOMMYHAJIbHOTO X035MCTBa
Hean:
- 000011IeHNe, CHCTeMAaTH3aINs, YIITYOJICeHUE, 3aKPETUICHUE TTOJTyYEHHBIX TEOPSTHUSCKUX 3HAHUI

110 KOHKPETHBIM Te€MaM JUCLUIUINHBL;

3agauu:

- opMHpOBaHUE YMEHHMI NMPUMEHATH MOJYUYEHHbIE 3HAHUS HA NPAKTUKE, PEIN3aLUI0 €UHCTBA
WHTEJUIEKTYAJIbHOM U IIPAKTUYECKOH JCATENbHOCTH;

-BbIpa0OTKa IIPU PEILIEHUHU IIOCTABICHHBIX 33/1a4 TaKUX NMPOPECCUOHAIBHO

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

TBOPUYECKAasl NHULNATUBA.

[IpakTiueckre u 1aOOpaTOpHBIE 3aHATHS HOCST PENPONYKTHUBHBIM, 4aCTUYHO-TIOMCKOBBIA H

ITOMCKOBBIN XapaKTep.



OO0mme MeToANYeCKHE YKAa3aHNUS 10 BBIIOJHEHHIO MPAKTHYECKUX U J1a00pPaTOPHBIX 3aHATHIH

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 IPAKTHYECKUX U J1abopaTopHbIX 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 MPAKTUYECKOTO 3aHATHA (Ja00paTOPHOTO 3aHATHUS) CIEAys
MHCTPYKLHUU.
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.



TpeGoBanus K pe3yJbTaTaM BbINOJHEHUS NPAKTHYECKHX

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 00IHX KOMIIETEHIIMIT

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

OK 02. OcyIecTBIATh TOMCK, aHAIM3 W WHTEPHPETANI0 MHPOPMAIMU, HEOOXOJUMOW ISl BBIIOIHEHUS
3aJa4 MpoQeCcCHOHANBHON IESITENbHOCTH

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 YCTHYIO M MHCHBMEHHYI0 KOMMYHHKAIIMIO Ha TOCYJapCTBEHHOM 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 OKPYXKAFOIIEH Cpelbl, pecypcocOepekeHuI0, 3PPEKTHBHO IEHCTBOBATH
B UpE3BbIYAHHBIX CUTYAIUSX.

OK 08. Hcnonp3oBate cpenctBa (pu3MYecKOd KyIbTYpHl Ui COXPaHEHHWS M YKPCIUICHHS 3I0POBBS B
npouecce NpodecCHOHANPHON AEATEIBHOCTH M TOAAEPKaHUST HEOOXOAUMOT0 YPOBHS (H3MYECKOit
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 (MHAHCOBOM TI'PaMOTHOCTH, IUIAHMPOBATh NPEINPUHUMATENBCKYIO
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. UndopMmannoHHoe obecrniedeHne peain3aluu NporpaMmmbl
Jns peanuzanuy MporpamMmbl OMOMHOTEUHBbIH (OHI 00pa3zoBaTeIbHON OpraHU3alMU JI0JKEH

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
SIBJISIFOIIASICS CIICICTBUEM HE3HAHUS WIJIM HETIOHUMAaHMs Y4eOHOT0 MaTepuana).

OTtMmeTka «4» CTaBUTCS, €CIIN:

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

- IONyIIIeHa OJIHA CYIIECTBEHHAs ONTMOKA WUJIU JIBA-TPU HECYIICCTBEHHBIX OIIHMOKH.

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, €CIIH:

- JIOMYIIEHBI CYIIECTBEHHBIC OIMOKH, MOKa3aBIIUE, YTO yJYalIUHCs HE BIAJCET 005S3aTeIbHBIMU
YMEHUSIMHU 110 JaHHOM TeMe B MOJIHOU Mepe.

B cTpyKTYpy MOCOOHS BXOJISAT CIACAYIOIINE TEMBI:
Tema 1. UHCTPYMEHTHI U MPUCIOCOOJIEHNS 1JIsI BHITIOJTHEHUSI CAHUTAPHO-TEXHUYECKUX
padoT B cucTeMax BOJOCHAOGKeHHSs, BOMOOTBEAEHUS, OTONJICHNUS 3aHUI.

1. PyuHO#, MEXaHU3UPOBAHHBIN, JICKTPUPHUIIMPOBAHHBIN, IIOPOXOBON, KOHTPOJILHO-
WU3MEPUTEIIBHBIA HHCTPYMEHT.
[IpaBuia mpUMEHEHHsI YHUBEPCATbHBIX U CIIEIUAIBHBIX HHCTPYMEHTOB.
YHI/IBCpCB,.HBHI)IG " CIICOUAaJIbHBIC HpI/ICHOCO6HeHI/I$I AJ11 CAHUTAPHO-TEXHUYCCKUX pa60T.
[IpaBuia mpUMEHEHHsI YHUBEPCATIBHBIX U CIICIUAIBHBIX MPUCIIOCOOICHHIMA
TpeGoBanwus 6€30MaCHOCTH TPya MPH padbOTe C HHCTPYMEHTOM U MPUCTIOCOOTICHUH TS
BBINOJIHEHHS] CAHUTAPHO-TEXHHUUECKUX PA0OT.

arwN

Tema 2 Dxkemryaranusi 000py10BaHUsI CHCTEM BOJOCHAOKEHUS KUJIMIIHO-KOMMYHAJIbHOT0

Xo03s1iicTBa

CucreMbl BOIOCHAOKEHUS 30aHUH.

BryTpenHuii BOIOnpoBoA 34aHUS.

BryTpenHuii BOIONPOBO XOJIOAHON BOIBI.

Y CTpoCTBO MPOTUBOMOKAPHOTO BOJOIIPOBOIA 3/1aHUS

BryTpenHuii BO1onpoBoj ropssuei BOIbI

Bo3moskHBIE HEMCITPAaBHOCTH M CIIOCOOBI UX YCTPAHEHUS B CHCTEMAaX XOJIOAHOTO U

ropsiyero BOJONpPOBOAa

7. OCHOBHBI€ MOJIOKEHUSI 110 SKCIUTyaTallud 000PYA0BaHUS CUCTEM BOJOCHA0KEHMUSI

8. DkcIuryaTallMOHHbBIE TPEOOBaHUS K BHYTPEHHEMY XOJIOJHOMY U TOPSiYeMY BOJOTPOBOTY

9. HewucnpaBHOCTH XOJIOTHOTO W TOPSYETO BOJAOMPOBOJIA H UX YCTPAHECHUE

10. be3omacHble METOBI DKCIUTYaTallMd U OOCTYKMUBAHUSI CHCTEM BOJOIPOBOIA

11. OcoOeHHOCTH HKCILTyaTallii CUCTEM BHYTPEHHETO XOJIOIHOTO U TOPSYETro BOAOIPOBOIA
13 IJ1IacT™Mace

12. DxcrutyaTarnys HalOPHBIX IIACTMACCOBBIX TPYOOTIPOBOJIOB.

13. YcrpaneHue oBpexACHUS apMaTyphl

oakrwdE

Tema 3 Dkcmiyaranusi 000py10BaHUsI CHCTEM BOA00TBeICHHS KUJIHIIHO-KOMMYHAJIbHOT0
X039 CcTBA.

CucteMbl BOJIOOTBECHUS 3aHHIA.

BayTpeHHue cucTemMbl KaHATM3alMU U BOJOCTOKOB 3/1aHUS

[Ipr€MHUKHN CTOUHBIX BOJ

IIpomBbIBHBIE YCTPOMCTBA

Bo3moxHBIe HEUCTIPABHOCTH U CITOCOOBI UX YCTPAHEHUS B CHCTEMAaX BOJIOOTBEICHHS
OCHOBHBIE TIOJIOKEHUS TI0 IKCIUTYaTallid 000PYyI0BaHUSI CHCTEM BOJIOOTBEACHUS

ook owdE



7. DKCIUTyaTalMOHHBIE TPEOOBAHMUS K CHCTEMaM KaHAIHM3allui U BOJOCTOKOB

8. HewucnpaBHOCTH KaHaIM3alUU ¥ BOAOCTOKOB M UX YCTPAHEHUE

9. be3onacHble METO I IKCILTyaTAIlMH U OOCITYKHBAHHS CUCTEM BOJIOOTBEICHUS
10. OcobeHHOCTH IKCIUTyaTallii CHCTEM BHYTPEHHETO BOJIOOTBEICHUS U3 TIIACTMACC
11. DkcrutyaTanust KaHATM3aIUOHHBIX CUCTEM U3 TUIACTMACC

12. Ycrpanenue noBpexaeHUI CaHUTapHBIX TPUOOPOB.

Tema 4 Jxcniyarauus 000py10BaHHUS CUCTEM OTONJIEHUS KUJIHIIHO-KOMMYHAJBHOT O
xo03siicTBa

1. CucreMsl OTOIIEHHUS 30aHUH.
Knaccudukanust cuctemM OTOTUICHUS 3aHui
OTtonurenpHBIC TPUOOPHI U apMaTypa
Bo3MoskHBIE HEUCTTPABHOCTH M CIIOCOOBI X YCTPAHEHHUS B CHCTEMaX OTOILICHUS
OcHOBHBIE TIOJIOKEHUS TIO IKCILTyaTaIlliu 000PYI0BAaHUS CHCTEM OTOIUICHUS
DKCIUTyaTallMOHHBIE TPeOOBaHUS K CUCTEMaM OTOILJICHHUS
HeucnpaBaoctu B paboTe cucTeM OTOIUICHUS U UX YCTPaHEHUE
Hananka cucteM oTOIIEHHUS
be3onacHbie METOBI SKCIUTYaTAlMK U 0OCITY>KUBaHUSI CUCTEM OTOTLICHUS
10 [ToaroroBka BHYTPUAOMOBBIX CUCTEM OTOIJICHUS K CE30HHOU IKCILTyaTalluu
11. BoinonHeHue KOHCEPBAIUU BHYTPUIOMOBBIX CHCTEM OTOILICHHUS
12. TIpoMBIBKA CUCTEM OTOILICHUSI.

CoNoORWN

Tema 5 KoHTposibHO-M3MepHUTeIbHbIEe TPUOOPHI M CPeACTBA ABTOMATHYECKOI0 YIIPaBJICHUS
H PeryJMpOBaHHUA CHCTEM BOJOCHA0KeHHsI, BOJ0OTBEICHNS, OTOIVICHUS KHIIUIIHO-
KOMMYHAJIbHOI'0 X0351HCTBA.
1. Knaccudukanus, npuHIUI 1€HCTBUS U3MEPUTENBHBIX PUOOPOB, IPUMEHSAEMBIX B
CUCTEMAaX BOJOCHAO0KEHUS )KUIIUIITHO-KOMMYHAIBLHOT'O XO35IiCTBa.
2. Knaccugukanus, NpuHIMI 1eHCTBUS H3MEPUTENBHBIX TPUOOPOB, IPUMEHSIEMBIX B
CHUCTEMax BOJOOTBEACHUS KUIUIITHO-KOMMYHAJIbHOTO X035 1CTBa
3. Kuaccuduxanuus, npuHIumn AeHCTBUS U3MEPUTEIbHBIX TPUOOPOB, IPUMEHSEMBIX B
CHUCTEMAax OTOIUICHUS KWIHIIHO-KOMMYHAJIBHOTO X035 CTBA
[TpaBuia mpuMeHEeHHsI KOHTPOJIbHO-U3MEPUTENILHBIX TPHOOPOB
BimmstHnue Temneparypsl Ha TOYHOCTb H3MEPEHUN
6. IlpuGopsl yuéra, KOHTPOJIA U YIPABIECHUS CUCTEMaMH BOJOCHA0KEHUS,
BOJIOOTBEJICHNUS, OTOILICHUS
7. OCHOBHBIE OHATHUS 00 aBTOMAaTHYECKOM YIPABJIEHUHU U PETYIUPOBAHUU CUCTEM
BO/IOCHA0KEHUS, BOJIOOTBEICHUS, OTOTIJICHUS.

oA~

TEXHUKA BE3OITACHOCTHU ITPU NPOBEJAEHUU ITPAKTUYECKUX PABOT

Ilepen Haya/0M NPAKTHYECKOI0 3AHATHUS:
1. BHuMaTenbHO mpociymaiiTe BBOAHBIN HHCTPYKTaX MPEoiaBaTels O MOpsaKe U OCOOCHHOCTSIX
BBITIOJTHEHU S TAOOPaTOPHOro (MPAaKTUYECKOT0) 3aHATHS;

2. BHUMaTeNnhbHO W3YYUTE METOAMYECKHE PEKOMEHJAIMH K padoTe, KOTOPYIO BBINOIHSETE H
CTPOro PYKOBOACTBYUTECH UMU;

3. [loaroroBbTe pabouee MecTo sl O€30MacHON paboOTHI: yOepuTe ero, eCiu Ha HeM HaXOJsITCs
MMOCTOPOHHUE TIPEIMETHI;

4. IIpoBepbTe U MOATOTOBLTE K paboOTe, COTNIACHO METOAUYECKAM PEKOMEHIAIHSIM, HEOOXOqNMBbIC
HaTypaJlbHble  O0pa3lbl, HMHCTPYMEHTHI, OOOpPYJOBaHME W  MNPHHAICKHOCTH, TEXHUYECKYIO
JIOKYMEHTAIIUIO.



Bo Bpemsi padoThI:
1. BemmonHsiTe TONBKO Ty paboTy, KOTOpasi pa3pelieHa mpernojaBaTesieM;

2. 3a pa3bICHEHHUSIMH TI0 BCEM BOIMPOCAM BBIMOTHEHHS J1a00paTOPHOTO (MIPAKTHYECKOTO) 3a/1aHus
oOpalaiTech K IpernoaaBareio;

3. bynbre BHUMAaTelbHBl UM akKypaTHbl. He oTBiekaiiTech caMu U He oTBiekaiTe Apyrux. He
BMEIIIMBANTECH B MPOIECC PAOOTHI JIPYTrUX CTYACHTOB, €CIM 3TO HE MPEIyCMOTPEHO MHCTPYKLIHMEH WiIn
METOUYECKUMH PEKOMEHAALUSIMH.

ITo okoHYanuu padoThI:
1. HaBenuTe mopsok Ha pabodyeM MecTe U CAAiTe ero MperoiaBaTelio;

2. CpaiiTe mperoiaBaTeNio Y4eOHYI0 U CIIEHUAIbHYIO JIUTEPATypy U MHCTPYMEHTBI, HHBEHTApb,
00opyoBaHue, HATypaJbHbIe 00pa3Lbl, TEXHUYECKYIO JOKYMEHTAIIHIO.

IIpu BbINOJIHEHUH PA0OTHI CTPOIO 3aNpelaeTcs:
1. becrenbHO XOAUTH IO KabuHeTy (JabopaTopun);

2. llokupate mnomemieHue kaOuHeTa (J1abopatopuu) B pabouee Bpems 0e3 paspelieHus
IpernoaaBaTes.

Hepeqeﬂb NMPaAKTHYCCKUX U JlaﬁopaTOle)IX 3aHATHH

Tabmuia 2
Ne Tema KoanuecTtBo
3aHATHA 4acoB

1. IIpakTuueckoe 3ansaTue Ne 1 Pabota pydHbIm,
MEXaHU3UPOBAHHBIM, MIEKTPHPHUINPOBAHHBIM HHCTPYMEHTOM

MIPU BBITTOJIHEHUH CAaHUTAPHO-TEXHUYECKHUX PadoT. 2
2. IIpakTnuyeckoe 3ansitue Ne 2 Pabora yHUBepcaJlbHBIMU U
CHeHaTbHBIMU IPUCTIOCOOIECHUSAMU MPU BHIIOITHEHUH 5
CaHUTaPHO-TEXHUYECKUX paloT.
3. IIpakTnueckoe 3ansaTue Ne 3 PeBusust 3ani0pHON apMaTyphl. 2
4. IIpakTnueckoe 3ansitue Ned UYrenue paboumx uepTexei
cucteM BoJonpoBoja. [locTpoeHre akCOHOMETPUUECKOM CXEMBbI 4
CHCTEMBI BOJIOTIPOBO/JIA.
S. IIpakTnyeckoe 3anstme NeS 3amonHeHME TEXHUYECKOU
JOKYMEHTAIMH 110 pe3yIbTaTaM OCMOTpPa CUCTEM BOJIOIPOBO/IA. 4
6. IIpakTnuyeckoe 3ansitne Ne6 YcTpaHeHHe yTeuyeK BOJBI B
BOJIOPa300PHO U 3aTIOPHOM apMarype. 4
7. IIpakTnyeckoe 3ansaTne Ne7 YcTpaHeHue yredyek BOJIbl B
CaHUTApHBIX IpUdopax. 2
8. IpakTuyeckoe 3anaTue Ne8 Urenue paboumnx uepTexeit
cUCTeM BoA00TBeAeHUS. [locTpoeHne akcOHOMETPUUECKOM 4
CXEMBbI CUCTEMBI KaHAJIU3aLUU
9 IIpakTuyeckoe 3anaTue N9 3anofnHEHHE TEXHUYECKOM
JOKYMEHTAI1 o pe3yibraTtam 0CMOTpa CUCTEM 9
BOJIOOTBE/ICHUS.
10 IIpakTnueckoe 3ansaTue Nel0 Urtenue pabounx uyeprexeit
cucteM oTorieHus. [locTpoeHrne akCOHOMETPUUIECKON CXEMBI 4

CUCTEMBI OTOIIIICHUA



11 IIpakTuyeckoe 3ansaaTue Nell 3anonHeHrne TEXHUYECKON
AOKYMCHTAIIUU I10 pE3yJibTaTaM OCMOTpPa CUCTEM OTOIIJICHUA.

4

12 IpakTuyeckoe 3anaTue Nel2 Ycrpanenue yreuek BoJIbl B

OTOIUTEBHBIX MPUOOpax. 2
13 IIpakTuyeckoe 3anaTue Nel3 Hanecenue u3osiuu Ha TPYOBI. 2
14 IIpakTnueckoe 3ansitme Nel4 Pabota ¢ KOHTPOJIBHO-

W3MEPHUTEIIbHBIMUA TPUOOpPaMH, YCTaHaBIMBAEMBIX B CHCTEMax 2

BOJIOTIPOBO/A, OTOTICHHUS.
15 IIpakTnyeckoe 3anaTue Nel5 Cusrue nokazanuid mpuOopoB

MPpU aBTOMATUYECKOM YIPABICHUU U PETYIUPOBAHUH CUCTEM 9

BOJOIIpOBOAA U OTOIIJIICHUA.

IIpakTuyeckoe 3ansaTue Nel.
Tema ypoka: Pa6oTa py4HbIM, MEXaHN3MPOBaHHbLIM, NEKTPUPULNPOBAHHLIM MHCTPYMEHTOM NpuU
BbINOMHEHUN CaHUTAaPHO-TEXHUYECKUX paboT .
Tun ypoka: ypoK - KOMOUHUPOBAHHbIN.

MeToabl 06yyeHus: cnosecHble (Gecena, obCyxaeHue), npakTnyeckne, aHanmsa u cMHTesa, o6o6LeHus,
CTUMYNMPOBaHMNE, NOOLLpEHME

®dopmbI paboTbl: UHAMBMAOYaNbHas, ppoHTanbHas, paboTa B rpynne.

Llenb ypoka: 3akpenuTb 3HaHWSI Ha3HAYEeHWIO U MpYeMam paboTbl C MHCTPYMEHTaMM Ansi CAaHUTapHO-
TEXHUYECKMX paboT, a Takke No YCTPOWCTBY BOAOMNPOBOAHOIO KpaHa, CriMBHOro 6ayka 1 cnocobam
yCTpaHeHUsi BO3HMKAaIOLLMX B HUX OCHOBHbIX HEVUCTPABHOCTEN.

3apauu:

O6pasoBaTenbHas: 3aKpenUTb UMEILLMECS 3HaHMS yJaLmMXcsi 06 YCTPOCTBE BOAONPOBOAHOIO KpaHa;
cnueHoro 6ayka chopmmpoBaTh NpeacTaBrieHe 06 OCHOBHbIX HEMCMPaBHOCTSIX BOAONPOBOAHOO KpaHa,
cnuBHoro 6ayka U MeTofax UX YCTpaHEeHUs!; a Takke 3HaHUS MO NPUMEHEHUIO UHCTPYMEHTOB.

PasBuBarowan: cnocobcTBoBaTh paboTaTb MHCTPYMEHTaMU U NPUCNIOCOGNEHNSIMU, (DOPMUPOBAHUIO Y
y4alLmMXcsl YMEHUS1 pa3bsACHATb 0COGEHHOCTM YCTPOMCTBA BOAONPOBOAHOMO KpaHa, CriMBHOro 6ayka u
OCHOBHbIX HEVCINPABHOCTEW; CO34aTb YCNOBUS A1 Pa3BUTUS NPAKTUYECKMX YMEHWUIA MO PEMOHTY OCHOBHbIX
HeucnpaBHOCTEN BOAONPOBOAHOIO KpaHa; CIMBHOrO 6ayka, akTMBM3MPOBaTb JIOTMYECKOE MbILUNIEHUE, YMEHWE
aHanuampoBaTb pe3yrnbTaTbl CBOEN AEATENbHOCTU U AenaTb 060CHOBaHHbIE BbIBOAbLI; pa3BuBaTh
KOMMYHMKaTUBHbIE N MHPOPMALIMOHHbIE KOMMETEHLIMK

BocnutaTtenbHas: akTMBM3MPOBaTb NMO3HABATENbHbI MHTEPEC YYaLLMXCS K TEME ypoKka U NpeaMeTy;
cnoco6CTBOBAaTL Pa3BUTUIO KPYro3opa, yriybrneHuio 3HaHuii 0 KynbType AoMa U XenaHusi No3HaBaTb HOBOE

MnaHupyemble pe3ynbTaTbl 00y4YeHuUn:

1.HasbiBaTb 1 NokasbiBaTh 3NeMeHTbl BOAOMPOBOAHOIO KpaHa.

2.0npegensTb OCHOBHbIE HENCMPABHOCTY BOAOMNPOBOAHOIO KpaHa, 060CHOBbLIBaTb
cnocobbl peMoHTa BOAOMPOBOAHOIO KpaHa.

3. MpuMeHsATb 3HaHUS 06 YCTpONCTBE BOAOMPOBOAHOIO KpaHa Ans YyCTPaHEeHUs ero



OCHOBHbIX HENCTNPAaBHOCTEN.
OGopynoBaHue n MmeTogmMyeckue matepuanbl, MICNOJNb3yeMble Ha ypokKe:
Pa6ouyee mecTo yuuTtens:
e «TexHonorus. TpygoBoe oby4veHune. 6 knace» nog pea. B. [1. CumoHeHko. «BeHTaHa — 'pac», 2010 .

o K.J1. epeHaseB. [NoypoyHble pa3paboTky No TEXHONOrMKN (BapuaHT Ans ManbymkoB): 6 knacc. — M.:
BAKO, 2011 .

e [lngakTndeckne matepuansbl: pa3gaToyHbIi MaTtepuan.

e Cpeactsa TCO: koMnblOTEP, MPOEKTOP, AKPaH

Pa6ouyee MecTo y4yeHuKka:

e YyebHuk: « TexHonorus. TpygoBoe obydeHue. 6 knacc» nog peq. B. [1. CumoHeHko. «BeHTaHa —
padc», 2010 .

e Pabouada TeTpagb no TexHonornn
e BepcTak cnecapHbii, HABopbl MIHCTPYMEHTOB (raeyHble KIoun, OTBEPTKN U T.4.)
e BopgonpoBoaHble KpaHbl, BEHTUIbHbIE FOMOBKX, 3an4acTu K BO4ONPOBOAHOMY

KpaHy.

OCHOBHbIe npeactaBfieHUA N NOHATUA! BOﬂOI'IpOBOﬂHbIVI KpaH, CMecuterslb, BEHTUIbHAA rofioBka, CaribHUK,

U3noxeHUe HO8o20 Mamepuana

MHCprMeHTbI, ﬂpMCﬂOCOGHeHMH, oGopy.qOBaHMe n matepuanbl And PpeMOHTHbIX pa60T

Mpu NpoBeOeHMN PEMOHTHbBIX PaboT B OCHOBHOM MCMOSb3YIOT TE Xe UHCTPYMEHTbI, YTO U MPU MOHTaxe
CaHUTaPHO-TEXHUYECKMUX CUCTEM: KITHOYM PblYaXKHbIE N HAKUAHbLIE TPYOHbIE, pa3BoaHbIE (PUCYHOK HUXKE),
raeyHble, MOJTOTKM, HOXOBKW, 3ybuna, oTBEPTKN, WNAMOyYpbl, 60poakM, KNnynnel, Nfawky 1 ap. B Tabnuue
HWXe NPVBEAEH NepeyYeHb OCHOBHbLIX MHCTPYMEHTOB, NMPUMEHSIEMbIX MPU PEMOHTE CaHTEXHUYECKOrO
obopynoBaHus.

Knwoun ansa peMOHTa CAHNTAPHO-TEXHNYEeCKUX CUctem



a - pbi4axHbil; 6 - HakUOHOU; 8 - pa38oOHOU C MsA2KUMU 2ybkamu

OCHOBHbI€ UHCTPYMEHTbI ANA BbINONTHEHUSA PEMOHTHbIX PaboT CaHTEXHMYECKOro o60pyAoBaHus
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paguaTopHble HUMNenbHble Tuna K-1

raeyHble TopLoBble (KOMMNMNEKT)

TPYOHble pblYaXHble (KOMMIEKT)
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Py4HoOW cekTOpHbIN TpyOGornb

Mnockuin TYNOHOCLIN HanUIMbHUK
anvHon 300 Mm

[MonykpyrnbIn, KPYrnbil HAMUNbHUK
(komnnekT)

HanunbHWK TpexrpaHHbIN,
pombuyeckmin

CranbHas koHonaTtka Tuna K-40
YekaHka Ne 2 NP-318
Ckapnenb Tuna 2—3

TpyOHas knynna
Mnawka pe3bboBas K knynnam
Ceepna:
cnuparnbHoe (KOMMNIEKT)

cnunpanbHOEe C TBepaocniaBHbIMA
nnactnHamm

CranbHas n pAMOYrosibHa4da LWweTKa

Kom6uHunpoBaHHble nnockorybusl 200
(naccaTtwxm)

Kpyrnory6upl (Tunopa3smepsbl 140,180)

HoOXHUUBI pyYHble ANa pe3ku meTanna
Tuna 1

Mpo6onHuK (Mpoceyka)

MBKkniA Ban Ang npoYncTKn
KaHanusauum AJIMHON, M:

5

25

50
BaHTy3

MeTumk gns TpyOHOM LUMNNHOPUYECKON
pe3bbbl

Kycauku
LWrtaHreHumpkynb Tuna 1-UM-1y-250

JInHerika nameputensHas

TY 36-1263-72
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rOCT 1465-80*

FOCT 6476-80*

TY 22-2781-73

FOCT 2034-80E

FOCT 5756-81E

TY 494-01-104-76

FOCT 17439-72* E

rOCT 7283-93

rOCT 7210-75

rOCT 11414-75

TY 38 106432-82

FOCT 19090-93

FOCT 5547-93
rOCT 166-80
FOCT 427-75

PeMoHTHble paboTbl MMetoT HebonbLlon 06bem, pa3bpocaHbl TEpPUTOPMAnbHO, O4eHb pa3HOObpasHbl U
NPOBOAATCH B CTECHEHHbIX YCNOBUSIX. [103TOMY MHCTPYMEHTBI MOHTaXXHMKa BHYTPEHHUX CaHUTapHO-
TEXHUYECKMX CUCTEM AOSKHbI ObITb KOMMNAKTHBIMW, NErKUMW, YHUBEPCANbHbLIMKU. YA0OHO Ucnons3oBaTtb HAbop



WHCTPYMEHTOB B MSATKOW CYMKE UM METAnM4YeCcKOM pasaBKHOM SLLMKe. [1py peMOHTE CUCTEM UCTONb3YIOT
ANEKTPUPULNPOBAHHBIN NHCTPYMEHT.

[Mpu pemoHTe nnacTMaccoBbIX TPYD, MeHee NPOYHbIX, YeM MeTannnyeckne, NPUMEHsIIOT TpyBHbIe K
pa3BoAHbIe KIYM C Pe3NHOBBLIMK ryOKaMu Ha ux Ledkax. Pe3bboBble coegnMHeHns nnacTtmMmaccoBbix Tpyo
pasbupatoT 1 cobnparoT C NOMOLLILIO KMoYen Ans 0TBOpavMBaHms MyddT, HaKUaHbIX raek, rmoknx NoaBoaoK
(pucyHOK HUXe, a, 6), rMapPo3aTBOpPOB (CUEOHOB) (PUCYHOK HIMXE, B, ), BbIMYCKOB (PUCYHOK Hke, ). Mpun
MOHTaxe TPyO MCNOoNb3yT cneumarnbHble NPUCNocobneHnsa anga 3axesata Tpyo (PUCYHOK HUXKe, €, X).

MnacTtmaccoBble Tpybbl pa3pe3atoT HOXKOBKOW MO MeTarny Unn CTONSIPHOM HOXOBKOWM C Menkum 3ybom. [Ans
obecneveHns nepneHanKynAapHOCTM pe3a NPUMEHSIIOT LWAaBOHbI B BUAE AEPEBAHHOIO NIOTKa C MPOPE3bio
(pncyHok Huxe, 3). MNpwu rndke nnn dopmmnpoBaHnn OypToB, pacTpyOoB TpyObl HarpeBatoT B BaHHAX,
3anoNHEHHbIX FMULEPUHOM UMM MUHEpPanbHbIM MacnoM. [1ns HarpeBa MOXHO UCMOMb30BaTb Takke NasnbHY
namny ¢ Hacagkom (PUCYHOK HUXe, 1), KOTOPbIA Co3aaeT CTPYHo ropsvero Bosayxa. Ha koxyxe 5, 3akpenneH-
HOM Ha ropersnke 9, pa3MmeLleHbl ABa GOKOBbLIX OKHa 7 C NOABWKHBLIM LLUMOGEPOM 6, KOTOPLIM PErYNPYOT 00BHEM
noAcacbiBaemMoro Bo3gyxa v, cnefgoBaTernbHo, ero Temnepartypy. Hacagok 3akpenneH Ha kopriyce ropenku 9
XOMYTOM M C nogkocoM 12 1 onupaeTcs Ha CTOMKY 8.

Mpw NpoBeAeHNN PEMOHTA NIACTMACCOBbLIX TPYO MCMOSb3YIOT PYYHbIE MHCTPYMEHTLI: LK, Wwabep,
HanWnbHUKKN, OTBEPTKY, HOX, HOXXOBKY, MOJIOTOK.

MHCTpyMEHT Ans peMOHTa NNacTMaccoBbIX TPY6

(BT ATTFT A

a, 6 - kYU Onss MoHmaxka a2ubkux no08o00K; 8, & - Krt4u Ons pa3bopku coomeemcmeeHHO 6y mbifi0YHbIX U
HanosnbHbIX cughoHo8; O - KoY 0511 MOHMaXKa 8bIryCcKos; e, - npucrocobneHust 0715 3axeama U MOHMaxa



KaHasnu3ayuoHHbIx mpyb; 3 - wabrnoH Ord pesku mpy6; u - nasinibHas namna; 1 - 2onoeka; 2 - 3axeam; 3 -
38€HO; 4 - naneu; 5 - Koxyx; 6 - wubep; 7 - okHo; 8 — cmotika; 9 - 2opesnka; 10 - kopnyc; 11 - xomym; 12 -
rnodkoc

MpocTeNWwWN PeMOHT CaHTEXHMYECKOro o6opyaoBaHuA

CaHmexHu4Yeckoe obopydosaHue, umeroujeecs 8 sauwieM OoMe,— 3Mo YMbleasbHUK, 8aHHa, MOUKa, c/IUeHOU
b6ayok u dp.

[na BbINONHEHUA peMOHTa CaHTEXHUYECKNX yCTpOVICTB Heobxoanmo N3Y4UTb NX KOHCTPYKLINKO.
HeVICI'IpaBHOCTVI Yalle BCero BO3HMKaroT B BOAOMNPOBOAHLIX KpaHaX N CMeCUTendx.

Ha puc. 84 nokasaHo yCTpOWCTBO NPOCTENLLErO BOAONPOBOAHOMO KpaHa. [pu noBopoTe MaxoBuyka 1 no
YacoBOW CTperike WNMHAENb 2 BBOpaynBaeTCca BHYTPb Kopryca 4, npoknagkon 5 nepekpbiBaeT oTBepCcTUe
(rHe3po) 6 1 BOga He MocTynaer.

Puc. 84, Boponposofuuit Kpan:
1 — Maxosu4ok, 2 — HINHHICIS]
3 — yulorHwreassan rafika; 4 -
kopityc; 5 — muaiiba ¢ MPOKIANKOH;
6 — rHeajo

B HacTosiLee BpemMsA LUMPOKO NPUMEHSAOT cMecumesnu — ycmpoticmea 0715 noda4qu xoro0Hou, eopsayel
unu mennou 800kl
Hawa npoMmbILLNEHHOCTb BbIMyCKAeT CMECUTENU Pa3NNYHOro Ha3HayYeHus:
- ANS yMbIBANbHUKOB (LIEHTpanbHbIE),
- AN BaHHbI U yMbIBanbHKKa (06Lwume),
- AN BaHHbI C AyLWEBOW CETKOW U T. 4.

Tak kak cmecuTeny paboTalT B NOCTOAHHOM KOHTaKTe C BOAOW, UX MeTannuyeckue aAetanu 3rotaBnmeatoT
13 NnaTyHu, GPOH3bI, MAXOBUYKN — M3 NiacTMacChl, yNNOTHATENbHbIE NMPOKMaAKN — U3 PE3MHbI, KOXMW,
nnacTMacchl 1 Ap., B CBSI3W C TEM, YTO CTanbHble AeTanu nogeepkeHbl Kopposuu (0T nart. corronere —
pasbenatb Kopposueli Has3blBaeTCs - Ha3blBaeTCsl CaMOMNPON3BOSIbHOE pa3pyLleHe METaNIOoB M CMNaBoB Nop,
BMUSIHUEM OKpYXKaloLeln cpefbl).

Ha puc. 85 nokasaH cMecuTernb ANng yMmblBanbHMKa LeHTpanbHbin. OH COCTOUT 13 Kopryca 2 ¢ ABYMS
BEHTUIbHLIMM rofloBkamun 1 1 BOOOU3NMBHOW TPYOKn 3.
BeHnmusnbHas 205106Ka, BXoAsLLas B KOHCTPYKLMIO CMECUTENA — 3mo 3aropHoe ycmpoticmeo 011
ynpaeneHus dsuxeHuem 8odbl (puc. 86). Tak xe Kak U B BOOONPOBOAHOM KpaHe, Npu BpalleHUn MaxoBuyKa
Mo YacoBOW CTpenke Npoknagka npuXxmnMaeTcsa K OTBEPCTUIO B KOPNyce CMeCcUTerns, No KOTOPOMY MOCTynaeT
BOAA, U NepeKkpbIBaeT ero.




Puc. 85. Cmecurens: 1 — sen-
TWILIAA PONOBKA, 2 — KOPNYC;
3 — BopomMuTHRHASA TpyOXa

Ipu pabome cmecumesisi MO2ym 803HUKHYMb credyroujue HeucrnpasHocmu:

1. ﬂpm OTKprTOI;I BEHTUIBbHOM roNoBKe BoAa NOATEKAET MO LWNUHAENIO B CTOPOHY MaxoBU4Ka.

[ns ycTpaHeHus nogTekaHusa BoAbl HAAO NOATAHYTL (3aKpYTUTb CUIbHEE NO YacoBOW CTperke) ranky 3 (puc.
86). Ecnun 310 HE NOMOXET, TO HYXXHO MOSTHOCTLIO OTBEPHYTL ranKy U BbITalLUTb TOHKOW OTBEPTKOW CTapbIi
canbHUK (HaOMBKY) 13 3a3opa Mexay WNuHaenem 2 1 kopnycom 6. Nocne aToro HaMmaTbIBaT Ha LWNMHAENb
HECKOJSTbKO BMTKOB MPOMNUTAHHOM MacfoM fNIbHSHOW UIM KOHOMNAHOM HUTK (Maknu). Manky 3 3aBopadnBatoT B
Kopnyc 6, yNnoTHAS canbHUK, U NPOBEPSIOT NErkoCTb BpalleHUs LWNUHAENS MaxoBuikomM. MoXxHO Takke,
BbITalLMB CTapbli carnbHWK, 3aMEHUTb €ro HOBbIM — PE3NHOBbLIM.

0 AN AW N -

Puc. 86. Ycrpoiicteo een-
THIBHON roionky: 1 — MaXxoRu-
MOK; 2~ WIHHHARIL; 3 — rait-
K3, 4 — canpumx; 5 — maita;
6 — xopnyc; 7 — npoxnagxa;
8 — wmamam; 9 — npokTanka;
10 = maiiGa, 11 — puur

1. [pu 3aKpbITOM BEHTUIBLHOWN FOMIOBKE BOAA KanaeT U3 KpaHa Unn npu ee OTKpbiBaHUM CMECUTESb
Ha4yMHaeT rygetb 1 BUbpmpoBaThb.
[nga ycTpaHeHnsa aTux HeMcnpaBHOCTEN Npexae BCero nepekpbiBaloT 3anopHbIMY BEHTUNSMU nogady
XONOAHOM 1 ropsiyert Boabl B BOAOMNPOBOAHYHO CUCTEMY BaLLEero Xunviwa. 3atem, BpaLlas MaxoBUYOK
NPOTUB YaCOBOW CTPEIKW, OTKPbIBAIOT BEHTUIBHYIO FONTOBKY, YTOObLI MPOBEPUTL HAAEXHOCTb
nepekpbITUs Bogbl. OTKPYYMBAKOT BUHT KPEMMEHNS MaxoBU4Ka U CHUMaROT ero. [ocne aToro Knyom
BbIBUHYMBAIOT KOPNYC BEHTUITbHOM ronoBku 6 (puc. 86) n3 cmecuTtens 1 3ameHsItoT Npoknagky 9 Ha
HOBYHO.



Ecnu knanaH 8 ¢ npoknagkon 9 BeiNnagaeT U3 WNMHAENS, HYXKHO BbIBUHTUTL LUNWHAESb U3 KOpryca, BbIHYTb
KnanaH u cnabbiMy yaapaMmm MosioTka Crierka yMeHbLUUTb OTBEpPCTUE AN knanaHa. NocTtykmBaHnem
BCTaBWTb KNnanaH B OTBEPCTUE LLNWMHAENS, NOCEe Yero MOXHO C MOMOLLIbIO KepHepa

3aBaribLieBaTb OTBEPCTME.

3. MaxoBU4OK HEBO3MOXHO 3aBEPHYTh 40 KOHLA, BOAA MOCTOAHHO BbITEKAET CTPYMKOMN.

MprymHoNM aToro ABNAETCA N3HOC pe3bObl Ha WNMHAene 2 nnm B kopnyce 6 (puc. 86). [lna yctpaHeHust aTon
HencnpaBHOCTN HEOBXOAMMO 3aMEHNTb BEHTUSBHYIO FOSIOBKY.

Kpome onvcaHHo Bbille BEHTUIbHOM FONOBKU, NPUMEHSIIOT KOHCTPYKLMM CO CMEHHBIM KapTpUaxem, B
KOTOPOM HaxoaaTcs [IBE NMPOYHbIE KepaMUYeckmne NnacTuHbl C OTBEPCTUSAMU, NpwKaTble Apyr K aApyry. Mpu
MOBOPOTE NNacT!H OTHOCUTENbHO APYr ApYra OTBEPCTUSA COBMaatloT, ropsiyas U xorogHas Bofga noctynaeT B
cMecuTenb, CMELLUMBAETCS M NonagaeT B BOAOU3NMBHYIO TPYOKy.

Aapamop (puc. 89) npegHasHaveH A5is HacblWeHUs1 BOAbl BO3AYXOM, YCTPaHEHWs1 U3 Heé NOCTOPOHHUX
3anaxoB, pacceveHuns MOToKa BoAbl Ha OTAeNbHble CTPyn. C TeYeHMeM BPEMEHUN Hanop BOAbI U3
BOAOM3IMBHOW TPYOKM YMeHbLLaeTcs. OTO MPOUCXOAMT 13-3a TOro, YTO aspaTop 3acopseTcsl YacTUYKamMm U3
npop>kaBeBLUMX TPYO cucTeMbl BogocHabxeHus. [pn 3acopeHnn aspatopa ero oTBMHYMBAIOT OT
BOAOM3NUBHON TPYOKM, pa3dmpatoT 1 npoumLatoT LWETKON, COOUPAatOT U yCTaHaBMMBAKOT HA MECTO.
KoHcTpykumsi aspaTopa nokasaHa Ha pucyHke 89, 6.

-I-K

Puc. 89. AspaTop: a — obwuii Bua; 6 — coctaBHble YacTh: 1 — kopnyc; 2 — cTakaH; 3 — paccekartenb; 4 —
MeTannmyeckne ceTku; 5 — pesnHoBasa nNpoknaaka
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B HacTosiLee BpeMsi HAUMHAOT NPUMEHATLCS aBTOMaTUYECKME CMECUTENW, KOTOPbIe BKIYaloTCs
CaMOCTOSITENBHO MPY NPUBNKEHUN PYK YernoBeKa, NOAAEPXKUBAIOT MO 3a4aHHON Nporpamme HeoGXoaMMYHo
TemnepaTypy BoAbl U eé Hanop.

CnueHol 6a4yok obecneynBaeT NOPLNOHHOE NOCTYNNeHne Boabl Ha CMbIB (CNMB) B pe3ynbTaTe
KpaTKOBPEMEHHOIO OTKPbIBAHWS BbIMYCKHOMO KranaHa.

Baukn ObIBalOT 8bICOKOpasmewaemMble U HU3Kopaameuwaemsie (puc.

97). Bbicokopa3meuwjaemMbie N3roTOBMSOT U3 YyryHa C XXECTKUM MEeTanan4yeckum Ui rmbkmm pe3vHOBbIM
CUPOHOM BHYTPU, HU3KOpPa3MeuwaeMbie — N3 KepaMUKN UI NIacTMacchbl.

B 6auke ¢ meTannuyeckum cudoHom (puc. 97, a) cnme BOAbI NPOUCXOANUT NOCIE NOAHATUSA BBEPX
BbINYCKHOro knanaHa. B 6a4ke ¢ rubkum cudoHom (puc. 97, 6) Boga crnimBaeTcs, Koraa npy NOMOLLN PYYKU
roprioBUHY cndoHa OnycKaroT B BOAY.

B HM3Kkopasmellaembix 6aykax BbIMyCKHOWM KnanaH NogHUMaeTCsl MyCKOBOW PYYKON, Haxoaswencsa cooky mnm
cBepxy (puc. 97, B).

B cnueHbix 6a4ykax 6biearom dee npocmelwiue HeucnpagHOCMuU: BoAa HeE BbITEKAET NpU HaXaTum Ha
PYYKY UK TeYET HEMPEPLIBHO.

B nepeom crydyae HeobxoaMMo NpoOBEPUTL, HE PaspyLUMNAach N OCb pblyara Ui He 0OTCOEAUHWUIICS NN pblyar
OT BbINYCKHOrO KranaHa. Ecnun aTo Tak, To He06X0AMMO NMOCTaBUTb OCb HA MECTO UMW COEAMHUTbL pblvar co
LUTOKOM BbIMYCKHOrO KranaHa.

HenpepbisHoe ebimekaHue 800kl N3 6auka MOXET NPOUCXOANTL U3-3a HEMOJTHOTO 3aKPbIBaHWS MOMIABKOBOMO
KpaHa (pvc. 98). [Ins ycTpaHeHUs 3TON HEUCNPaBHOCTM Ha40 HEMHOIO MOAOTHYTb NATYHHBIN pblyar, YToobl
nonnaBok Gbin onyLieH B Boay. Ecnv npu noaHaTomM nonnaeke Boaa NpoaosbkaeT nocTynatb, crieayerT,
npeaABapuTenbHO NEPEKPBIB MNOCTYNMEHNE BOAbI M3 BOAONPOBOAA, pa3obpaTtb KpaH Ans ero peMOHTA: 3aMeHb!
N3HOLLEHHOWN pe3nMHOBOIN NPOGKM, OYMUCTKM OT FPsi3n OTBEPCTUS ANS NMOAAYMN BOAbI.

HenpepbiBHOE BbITEKaHWE BOAbI U3 Hayka MOXET NPOUCXOOUTb Takke U3-3a nepekoca BblMyCKHOMO
KnanaHa. B aTom crnyyae ero Hy>kHo NocTaBuUTb Ha MECTO. ECnu BbINyCKHOM pe3nMHOBbIN KranaH (rpyLua)
W3HOCUICS, TO €ro 3aMEHSAT Ha HOBBIN.
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PaGoTbl No o6cnyxmBaHMIO CUCTEM BOAOCHAGXEHNS B JlOMaX BbINOMHSAOT criecapy-caHTeXHUKN. OHK
yCTaHaBNMBAOT M PEMOHTUPYIOT PAKOBUHbI, BaHHbI, yHUTa3bl U T. A. Crnecapu-CaHTEXHWKM OOMKHbI XOPOLLIO
pa3bupaTtbcs B YepTexax, yMerno nofib3oBaTbCs CrecapHbIMU MHCTPYMEHTaMK, ObICTPO HAXOAUTb
HEeMCrnpaBHOCTU U YMETb UX YCTPaHSTD.

MpaBuna 6e3onacHoCTU

1. Mepen Tem Kak peMOHTUPOBaTL CaHTEXHU4YECKOe 0b6opyaoBaHue, 06s13aTeNibHO OTKIMIOUYUTL Nogavy
BOAbI.

2. Henb3A BbIKpy4YMBaTb BEHTUIbHYHO FONIOBKY MIIOCKOry6LamMm, Tak Kak OHU NoBpexaarT
NOBEPXHOCTb FOJIOBOK.

3. AKKypaTHO, 6e3 NnepeKkoCcoB 3aKpyiuBaThb AeTasniM KpaHa U BeHTUITbLHOM rONIOBKU, YTOObI He COpBaTh
pe3b0y.

4. NMocne peMOHTa CaHTeXHUYECKOro 060pyaoBaHNA BEHTUIb Noga4YY BOAbI B BOAONPOBOAHYIO
cuUCTeMy Ballen KBapTUPbl OTKPbIBaTh NNaBHO, Hecnewa. TonbKo y6eaAuBLUUCH, YTO B
OTPEMOHTUPOBAHHOM 060OpPyAOBaHMU BoAa He NoATeKaeT, OTKPbIBaTb €ro NosIHOCThIO.



MpakTuyeckasa paboTta
M3yyeHne 1 peMOHT CMecUTenNst U BEHTUINBHOWN FOfI0BKU

1. PaccmoTtpuTte cmecuTenb. OnpeaenuTte, Ans YEro oH NpegHasHaveH: Ans yMblBanbHUKa, A1 BaHHbI U
yMblBarnbHWKa U T. . Hanoute B cMecuTene BEHTUIbHbIE FONOBKM A1 XONOAHOW M ropsiyeit Bobl, KOpryc,
BOZIOU3NMBHYIO TPYOKY.

2. Pa3bepuTe BOOONPOBOAHbIV KpaH U HAnAUTE B HEM LUMUHAENb, MAaxXxOBMYOK, KOPMNYC, YNIIOTHUTENbHYHO
ramky.

3. PaccmoTpuTe BEHTUIBHYIO ronoBky. Hangute Bce eé yactu, ykasaHHble Ha puc. 86.
4 pa3bepuTe aspaTop, M3ydnTe ero KOHCTPYKLUIO, cobepuTe.
5. MonbGepuTe peanHoBblie Wanbbl UM NPOKMaAKU K BEHTUMSIM U KpaHaM.

6. 3aKoH4MB paboTy, BLIMOWTE PYKM C MbIFIOM.

O3HakoMneHue ¢ yCTPOMCTBOM CIIUBHOro 6ayka
1. ayuunTe no pucyHKy 97 yCTPOMUCTBO CMMBHbLIX 6AYKOB pasnmyHbIX TUMOB.
2. OCTPOXHO CHUMUTE KPbILLKY CAIMBHOTO 6ayka n paccMoTpute NpUHLMN ero paboThbl.

—
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Puc. 98, Tlonaasxosuit xpaw:
[ epoxaaaxa, 2 — xopnyc. J — yIACTHAOWAR peawnoman npodka; § — 1araswKE;
§ 0 nonaavox; & - AaTYRHWA PRYAT. 7 — 00k & — pesnmveni waanr; Y - wakoa:
{8 — rufxa

3. Ecnu B paboTe crnvBHoOro 6a4ka MMetTcsi HeMCnpPaBHOCTW, NOMbITANTECh COBMECTHO CO B3POCIbIMU
YCTPaHUTb MX.

e CrnmeHON 6a4vokK (BbICOKOpPa3MeLLaeMbl, HU3KOpa3MeLLLaeMbI), BbIMYCKHOM KrianaH, nonsiaBkoBbIf
KpaH.

1. YUto Takoe caHTexHun4yeckoe obopyaoBaHue?

2. Kakue ObIBaloT crniMBHbIe bayku?



3. Ha3oBuWTe OCHOBHbIE YacTX CNMBHOrO Oavka.
4. [Ina Kakon uenu npegHasHadeH nycKoBoK KnanaH?
5. Mo kakon NpnymnHe BoAa M3 CIIMBHOIO Gavka MOXeT He BbiTekaTb? Kak yCTpaHUTb 3Ty HEUCMPABHOCTbL?

6. Yto HYXHO genatb, eciin Boga U3 CriuBHOIo Bauyka BbITEKaET Hel'lpeprBHO?

[ll. NTor ypoka.

Bonpockl camokoHTpons:

1) Yto Takoe caHTexHu4eckoe obopygoBaHune?

2) HasoBMTE OCHOBHbIE YaCcTy BOAOMPOBOAHOMO KpaHa.

3) Yto npeacraBnsaet cobon cmecntens?

4) U3 kaknx YacTten coCToMT BEHTUNbHAs ronoBka?

5) NepeuncnuTe BUALI HEUCMPABHOCTEN BEHTUNBHBIX FOMOBOK M NYTU NX YCTPAHEHUS.

6) MNMo4emMy NoYTK BCe geTany BOAONPOBOAHLIX KpAaHOB cAenaHbl U3 naTyHu Ui 6poH3bI?

7) Kak Bbl fymaeTe, No4eMy C TE4EHNEM BPEMEHW NPOKMaaKa KnanaHa BeHTUINbHOW rofoBKM NPUXOANT B
HerogHocTb?

8) Kak 3ameHsa0T Npoknaaky knanaHa v canbHWUK BEHTUIbHOW FONOBKN?
MpaBuna 6e3onacHocTn

1. Mepen Tem Kak peMOHTUPOBaTL CaHTEXHU4YECKoe ob6opyaoBaHue, 06s3aTeNibHO OTKMIOUYUTL Nogavy
BOAbI.

2. Henb3sa BbIKpy4unBaTb BEHTUIIbHYIO rOJIOBKY nnocxoryGuaMM, TaK KaK OHU noBpexaarT
NOBepPXHOCTb roJIOBOK.

3. AkKkypaTHO, 6e3 nepeKocoB 3aKpyuMBaTb AeTanu KpaHa U BeHTUNbHOW ronoBKK1, YToObl He copBaTb
pe3b0y.

4. MNocne peMOHTa CaHTeXHMYECKOro 060pyAoBaHUA BEHTUIb NoAayy Boabl B BOOAONPOBOAHYHO
cucTeMy Ballel KBapTUpbl OTKPbIBaTb NaBHO, Hecnewwa. Tonbko y6eanBLUUCH, YTO B
OTPEMOHTUPOBaHHOM 06OpyAOBaHUM BoAa He NoATeKaeT, OTKPbIBaTb €ro NosfHOCTLIO.

+ BooonpoBoaHbI kKpaH, cMecuTernb, BEHTUINbHAs FONOBKa, criecapb-CaHTEXHUK.
1. YUTo Takoe caHTexHu4eckoe obopyaoBaHue?

. HazoBuTe ocHoBHbIE YacTu BOOOMNMpPOBOAHOIO KpaHa.

. Yto npeacraensiet cobon cmecutens?

2

3

4. /13 kaknx YacTten CoCTOUT BEHTUIbHAsA roroBka?

5. Mepeuncnute BMAbI HEUCMPABHOCTEN BEHTUSIbHBIX FOSIOBOK U MYTU NX YCTPaHEHMS.

6. Moyemy No4yTn BCe AeTanu BOAONPOBOAHbBIX KPAHOB CAENaHbl U3 NaTyHU Unn OpoH3bI?
7

. Kak Bbl gymaeTe, noyemy ¢ Te4eHMeM BpeMeHW Npoknagka KnanaHa BEHTUINBHOM FOMOBKM NPUXOANT B
HerogHocTb?

8. Kak 3amMeHsAI0T Npoknagky KnanaHa u canbHUK BEHTUIIbHOM rofTOBKN?



000000000000 000oood 02 Pa6ota yHMBepcaZbHbIMU U crieuuasibHbIMMU
NpUcnoco6s1eHUAMUN NpyU BbINOJIHEHUU CAHUTAPHO-TEXHUYECKUX paboT

NMPECC-UHCTPYMEHTbI AJ1A MOHTAXA CAHTEXHUKU (C POTO U BI/IHEO)

B nocnegHee BpeMs nNpy MOHTaXe OTOMUTESNbHbBIX CUCTEM U CAHTEXHUKMN BCE
BOonbLUyO NONYyNApHOCTb NPUobpeTatoT nNpecc-coeanHeHns Tpyo, BbINOSTHEHNE
KOTOPbIX NPON3BOAMTCHA C NOMOLLBbIO CNeunanbHOro npecc-uHeTpymeHTa. Ha
CEroAHSALLHNA OeHb CYLLLECTBYET Npecc-TeXHNKa ABYX Pa3HOBUOHOCTEN: paguarnbHas
N akcmnaneHas (gpyroe HasBaHMe — obopyaoBaHME NpocKanb3bliBaowen MydTbl).

[MoHATHE «NpodreccroHarnbHbIN NPECC-MHCTPYMEHT CaHTEXHMKa» BKINOYaeT B cebs
BCE NPUBOAbI, MOCPEACTBOM KOTOPbLIX BPYHHYIO UM 3@ CHET 3JIEKTPUYECKON SHEPrn
NPUBOAATCS B AENCTBME COOTBETCTBYIOLLME NPECC-KOMOAKN Unn npecc-krewn. Y
npodeccnoHanos B NOBCEAHEBHOM 00OMX04e YacTO BCTPEYaAETCS BblpaKeHne
«npecc-PUTUHI», KOTOPOE O3Ha4YaeT coenHeHne Tpyd C NOMOLLBLI HEO6X0AMMOro
Nnpecc-UHCTPyMeHTa.

Kaxk BuaHO Ha oTO, COBpEeMEHHDbII MPEeCC-UHCTPYMEHT CAHTEXHUKA MO3BOJIAET
NMPOU3BOANTH 0T()OPMOBAHHOE JUHAMHUYHOE COeJMHEHHE TPYO:
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B pesynbTate paboTtbl ynnoTHUTENbHOE KonbLo (O-KonbLo) ycTaHaBMBaeTCs B
KPYroByto MOMOCTb U 3anpeccoBbiBaeTCs Ha camou Tpybe.

lNpecc-cbumuHe ucrionb3yem 8 UesioM rpoeepeHHbIe crnocobsl. [lpu 3mom OHU MOCMOSHHO
COB8epPUIEHCMBYOMCS 3@ CHEM MO20, YMO MPEeCC-UHCMPYMEHM WUPOKO UCMob3yemcs npu pabome c
umuHaamu U caHmexHu4eckumu mpybamu U3 Hepxkaseroweli cmaru.

ITocmoTpuTe, KAK UCMOJIB3YeTCS MPECC-HHCTPYMEHT CAHTEXHMKAMHU, HA 3TOM BH/I€0:
B cneayrowmnx pasgenax ctatbM NOMOET peYvb O CaHTEXHMYECKOM 06opyaoBaHUN K
MaTepuanax gna n3rotoBlieHN4A KaHalin3daunoHHbIX pr6.

YTO OTHOCUTCA K CAHTEXHUYECKOMY OBOPYOOBAHUIO: OCHOBHbIE BUAbI



K OCHOBHbIM BMAaM caHTeEXHUYeCKOro 060pyaoBaHUSA MOXHO OTHECTW aBToMaTbl A4S
CBapku, TepModeHbl, 3KCTPYAEpPbI, MPOYUCTHbIE MaLUMHBLI U annapart Ans
BMAEOAMArHOCTUKM TPYO.

ABTOMATHI VISl CBAPKH, TePMO(QEeHbI, IKCTPY/epPhbl.

CerogHst o4eHb MHOTME criecapHble paboTbl MOXHO coBepLUnTb 6e3 cBapku. Ho Bce
Xe nHorga 6e3 atoun npoueaypbl He 060NTUCH, U TOrAa Ha NOMOLLb NPUXOANT
CBapOYHbIN aBTOMAT. 3aKkpensieHme Takum aBToMaTtoM NpPon3BoaMTCA NOCPEeaCTBOM
nnaBneHuns anekTpoda nog cnoem cntoca.

CoBpeMeHHble MOAENM OCHALLEHbI cneunansHON CBapOYHOW rofoBKOW ANs 4yroBou
CBapKM CTbIKOB CTalbHbIX TPYO pasnnyHoOro guameTpa.
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ABTOMaTbI ANSt CBAPKU UMEIOT JOCTATOYHO MPOCTYHO KOHCTPYKLIMIO U HEBObLLOI BEC.
CerogHa aTon TEXHUKOM MOXHO YNpaBnATb C MOMOLLBIO NynbTa. Kpome Toro,
COBpPEMEHHble MOAESNM MOryT cBapmBaTth TPybbl razonpoBoga TOMLWMHON 0 27 MM.

Ewe oavH BMa caHTexHn4eckoro obopyaoBaHna UMeeT HECKOSTbKO Has3BaHUN. OTO U
TEPMOIMNUCTONET, N NMUCTOSET ropsivero Bo3ayxa, N a5ieKTpoTexHn4yecknn geH. Ho
Yalle BCero ero HasblBaloT TEPMOGEHOM, YTO OTpakaeT NPUHLMMbI ero paboThbl.
[MpumeHsaeTca TepModeH B pasnuyHbix obnacTtax. PaHblue ans aTux e uenemn
NCMNONb30BaNNCh NasrbHbIE SlaMMbl, KOTOPbIE C MOSABIEHMEM HOBENLLMX MOoLeneu
KaHynu B npoLusoe.
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CoBpemMeHHble TepMOdEHbI CO34at0T MOLLHbIMA MOTOK ropsivyero Bo3ayxa, KOTopbIn
3aTeM CIy>XUT Ons pasorpesa, Nanku unm odxura. B otnnymne ot AONOTOMHbIX
mMoaenen, paboTaroLlmnx Ha NerkoBOCNIaMeHSLWEMCH TONNNBE, 3TOT MHCTPYMEHT
paboTaeT OT anekTpnyecTsa u coBeplUueHHO Be3onaceH. MoLWHOCTbL NMHCTPYMEHTa
coctaBnsaeT 1000-2300 BT, TemnepaTypa BO3a4yLIHOro noToka goxoamt go 650 °C, a
npounssoauTenbHoCTb — 200-650 n/MuH. C NOMOLLbIO TepMOdeHa MOXKHO FErko u
ObICTPO BbINOMAHATE MHOXECTBO CaAHTEXHUYECKMX OnepaLmi.

LYl

Fosopsi 06 0bopydosaHuUU U UHCMpPYMeHmMax, He0b6xo00uMbIX 0711 cCaHMeXHUKa, HeobXxo0uUMO pacckadamb 06
aKkcmpyodepe, ucrosb3yrueM Momoku 2opssyeco go3dyxa. Obrnacms e2o NPUMeHeHUs — 3KCmpy3usi
nonuMepHbix Mamepuasos. C MoMowbo 3KCmpydepa MOXHO pa3Msi2qumb HEKOMOopbIe Mamepuarbi U
rpudamb UM xefiaemyr chopmy.

COBpeMeHHbIe Moaesnn 3KCTpyaepos AendatTcd Ha ABa Buaa: MHOIMOLLHEKOBbLIE U
ONCKOBbIe. MHCprMeHT o6na,qaeT KOMMAaKTHOCTbHI), JIETKOCTbK U I'IpOCTOTOVI B
npumMmeHeHnn. Kpome Toro, npnbop 3KOHOMUYEH, HO B TO X€ BPEMSA MOLLEH.




Py4HoOW aKCcTpyaep — 3TO MHCTPYMEHT HOBOrO nokoneHus. OH ncnonb3yeTcs ans
CBapku U3Oenuin U3 NonMaTUIeHa 1 NonunponuneHa, a Takke Ans ruapous3onsauum
Tpyb 1 TpyGonpoBoaos. B paboTe ¢ NpMbGopoM MOXHO MCNONb30BaTb Pa3fnnYHbIe
HacafKku, YTO pacluMpsieT ananasoH ero yHkUunin. CoBpeMeHHble Moaenm
Ge3onacHbl, a UX ABUratenb UMEeT crneumnanbHyo 3NEKTPOHHYO 3aLLUTY.

IIpoyncTHBIC MAIIIUHBI.

[MpoyncTHasa MalumHa OTHOCUTCH K BbICOKOI(PIEKTMBHbLIM TUMaM CaHTEXHUYECKOro
obopyaoBaHus, YTO UCMNONb3YETCA NPU YNCTKE KaHanM3aumoHHbIX Tpy6. Hanbonee
pacnpocTpaHeHHbIMWN CEroaHA ABNAKTCA MexaHu4eckas, rmapomMmexaHmyeckas u
aneKkTpuyeckasa moaenu.
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[MpocTasa npouYncTHaa MallumHa coaepXuT pydHon npmBog. Takue ycTponcTea
3 deKTMBHLI NpY yaaneHnn HebonbLwmnx 3acopos. AnnapaTtbl C MOLLHbIM
BGEH3NHOBBIM 1 3NEKTPUYECKMM MPUBOLOM LUMPOKO MPUMEHSIOTCH ANA NPOYUCTKN

BHELUHEWN KaHann3aunoHHOM CUCTEMbI U NPOMBbILLIIEHHBIX TPYO.

ONEKTPUYECKYO MPOYMCTHYIO MaLUMHY HEO6XOAMMO MCNONb30BaTh, €CIN BCE 3aCOopbl
NUKBMOMPOBaHbl. B HOBeNLWX Mogenax Taknmx yCTPOUCTB CyLLeCTBYEeT OrPOMHOE
KOSIMYECTBO cnmnpanemn, KoTopble NO3BOSIST UCMONb30BaTb TEXHUKY 4SS MPOYNCTKU
Tpy6 pasHoro gnameTpa OT HaMMEHbLUMX 4O MaKCMMaribHbIX pa3MepoB.

[MpouyncTHasa mawunHa BknoYaeT B cebst 6apabaH 13 nnacTtuka, B KOTOPbIA
BCTpaumBaeTcs cnupanb. [laHHoe obopyaoBaHue criecapsi-caHTEXHUKa obnagaer
CYLLIECTBEHHbLIM MPENMYLLIECTBOM: CKOPOCTb NPOYNCTHOM CNMpan MOXXHO
perynupoBaTtb. OTO JaeT rapaHTUo TOro, YTO MaLlMHa CnpaBUTCHA CO CBOEW 3aaden
npw paboTe ¢ 3acopamu ntobon CoXHOCTU. Takke CyeCcTByeT NPOYNCTHas MallmHa
B6apabaHHOro Tuna, B KOTOPOW NpMMeHsieTcs rmbkasa cnuparnb.



CoBpeMeHHOEe NPOYNCTHOE 0DOPYAOBaHNE XapaKTEPU3YeTCs BbICOKOWM
9 EKTUBHOCTbLIO U NPON3BOAUTENBHOCTLIO PaboThl.

Takue MawuHbI 3Koroaudecku besomnacHsl, MOCKObKY He 8bidessom eas, nap u wiaku. Bo epems npoyecca
Hanem u 3acop ycmpaHsiemcsi 6epexHo U MsieKo, He nospexadasl uesiocmHocme Nokpbimusi. Kpome moeo, Ha
obpabambigaemyto MOBEPXHOCMb HE OKa3bl8aemMCs HUKaKo20 XUMUYECKO20 8030elicmeus.

npO‘-IVICTHaﬂ MalllMHa OYeHb NpoCTa B 3KCrsiyaTauun, n ee y,D,06HO NnepeHoCcuTb.

[aHHoe obopynoBaHMe criecapsi-CaHTEXHUKA MOXET UCMONb30BaTh Kak OMNbITHbIN
cneunanucT, Tak u nobon YenoBek, 3ab0TALMNIACA O COCTOSIHUN OKPY>KatoLLIEN ero
cpeabl.

Anmapar aJisi BUA€0AMATHOCTUKHU TPYO.

[Mocne MOHTaXa MHXEHEPHbIX CUCTEM HEODXOANMMO NPOBECTUN UX TEXHUYECKOE
obcnyxmnBaHue n gMarHocTMpoBaTb COCTOSIHME pasnnyHbIX TpybonpoBoaos. [laHHoe
nccnegoBaHMe OCYLLECTBSIETCS C MOMOLLLIO pa3HOOBpasHbIX CUCTEM, K KOTOPbIM
OTHOCMUTCS TENENHCNEKUUS U BuaeoanarHoctuka Tpyo.

[ns Toro 4to6bl OOHAPYXMTb 3aCOpbl, 1 MOBPEXAEHWS!, CErogHs He 0b6sA3aTenbHO
npuberaTtb K TakuM TPaaULMOHHLIM MeTodaM, Kak pbiTbe TpaHwen. TeneBmM3noHHas
WHCMNEKUUS NO3BOMSIET HAUTK NOBPEXAeHNs TPyOONPOBOAOB U CETEN ONEpPaTUBHO U C
HaMMeHbLLUMMUK 3aTpaTaMu.

K BugeoguarHocTuke npmberatoT Ha Bcex aTanax NpoBeAeHUs PEMOHTHbIX U
npodunakTuyecknx pabot gnsa cuctem Tpybonposoaa. Cioga OTHOCUTCS BbISIBNIiEHME
NOBpPEXAEHUN N 3aCOPOB, a TakKe KOHTPOSb KaYecTBa PEMOHTHbIX paboT ans Tpy6
anameTtpom 50-120 mm.

CoBpemeHHasi cuctema AMarHoCTUKN BKIOYAET creayowme 3feMeHThbl:
Buaeokamepy, AaTyuk, onpeaensowmnm npongeHHoe pacctoaHne, U nepegarollee
YCTPOMWCTBO. [MonyyYeHHble peaynbTaTthbl SABMASOTCA O4eHb TOYHBIMM U MO3BONAOT
NMKBMANPOBATb PasfnnyHble NOBPEXOEHUSI MHXEHEPHBIX CUCTEM. TenenHcnekums



NO3BOJIAET BbIABUTb HENCMPaABHOCTU NHXXEHEPHbIX KOMMyHMKaLLMVI, a TaKkxe
COXpPaHATb JaHHblEe Ha LI,VI(prBbIX HOCUTEeNAX, 4HTO AaeT BO3MOXHOCTb
npoaHann3npoBaTb CUTyaunto N NpoBECTU COOTBETCTBYHOLLME PEMOHTHbIE pa6OTbI.

[pakTuyeckoe 3a"aATHe Ne3 PeBU3usi 3anopHomn apmaTypbl U BbiSiIBJIeHUe
AedekToB B npouecce aKcniyaTaumm

CopepxaHue cTaTbu

®

CBoeBpeMeHHOe BbisiBfieHMe AedeKTOB 3anopHON apMaTypbl — BaXKHbIW 3Tan npouecca eé
akcnnyatauuu. NprymnHbl Bbixoga apmMaTypbl N3 CTPOst MOTyT ObiTb pa3HbIMU:
NPOn3BOACTBEHHBIMU, KOHCTPYKLMOHHBIMU, UKW 3KCNIyaTaumoHHbIMKU. Kpome
Npon3BOACTBEHHOrO Hpaka, NPUYNHON LedEKTOB MOIYT CTaTb HapYyLUEHNS YCNOBUN XpaHEHNSA
apmaTypbl Ha cKnage unu B npoLecce TpaHCNopTUPOBKKU. Kak Bbl TO HM BbINo, YTOOLI BbISBUTL U
YCTPaHUTbL Ntobble HEMCNPaBHOCTU, NepPes MOHTaXXOM crnefyeT NPOBECTU TLLATENbHYHO
NPOBEPKY 3anopHOK apmaTypbl.

Yto BXOAUT B peBM3NIO 3aNOpPHOM apMaTypbIl?

Komnnekc paboT 1 onepauuin, NpoBOAMMBbIX C LieNbo TaKo NPOBEPKM, Ha3biBaeTCA PeEBU3NEN
3anopHon apmaTtypbl. CocTaB paboT peBM3nn 3anopHON apMaTypbl 0ObIYHO TaKOB:

BHelwwHnn ocmoTp;

MpoBepka HanNMunsa Bcex HEOHXOANMbIX COCTaBHbIX YacTeM;

OuuncTka OT KOHCEPBALMOHHOW CMa3KK;

lMpombiBKa getanen;

M'mapaBnunyeckme (MHEBMAaTMYECKNE) UCMbITAHUS B MOMOXEHUSX «3aKPbITO» U «OTKPLITOY.

Bo BpeMsi ocMOTpa BHELLHErO COCTOSAHUA apMaTypbl 0CO00e BHMMaHUE yOensoT Ka4yecTBy
aeTanen, ynroTHUTENbHbIX MaTtepuaros, canbHUKOBOM HabuBkn. Ha noBepxHOCTM aeTanemn He
AOJTKHO ObITb TPELLMH, CKONOB, PAaKOBUH M Apyrnx NnogobHbix aedekToB. Pe3bba gomkHa nmeTb
NOSHBLIN Npodunb, 6e3 3ayceHuUeB N COPBaHHbLIX BUTKOB.



OTaenbHO NPoBEepPSIOT NNTABHOCTb X04a 3anopHbIX OpraHoB apmaTypsbl. [poBoas peBusnto
3aBUXeEK, Heo6xoanumo ybeanTbCs, YTO WNMHAEND OTNONNPOBAH.

[ns NnpoBepkM KayecTBa YNOTHUTENbHbIX MOBEPXHOCTEN Ha HNUX B HECKOSbKMX MEeCTax HaHOCAT
MENoM PUCKM, NOCIE Yero NpoBOpPaYMBaloT Ha YeTBepTb 06opoTa B 060MX HaNpaBreHUsx.
Puckn JomkHbI CTUpaTbC paBHOMEPHO, YTO FOBOPUT O XOPOLLO NPUTEPTLIX YNIIOTHUTENbHbIX
NOBEPXHOCTSIX.

[encteus, KOTopble BKNOYaeT B cebsa peBn3ng 3anopHoOn apMaTtypbl, MOryT pa3HUTbLCS.
[MpoBOoauMbIE B npoLecce peBnsnn onepaumm onpenensoTcs cnegyowmmMmm KpUuTepuamu:

KaTteropus TpybonpoBoaa;

Tun pabouyen cpenbl;

MaTepuan, n3 KoToporo n3roToBrneHa apmarypa;
MpoAoMKNTENBHOCTL €€ XpPaHEHWS;

Hanuune gokymeHTaumm.

Tak, Hanpumep, 3anopHasi apmaTypa, npeaHa3HayYeHHas Ans yCTaHoBKMU Ha Tpyb6onpoBoaax |
KaTeropuu, NOANEXnT 06s3aTenbHOM PeBM3nN Nepes MOHTaXXoM, 6e30THOCUMTENbHO CpoKa
XpaHeHUsl, MaTepuana u Hanuuus gokymeHTtaumm. Ho gaxe He nognexauias o6s3aTensHOM
peBU3MN apMaTypa AOMKHA ObITb TLWATENbHO OCMOTPEHa, NPOBEPEHa Ha KOMMMEKTHOCTb U
NErkoCTb OTKPbITUSA/3aKPbITHS.

MecTom npoBefeHVs1 peBM3UN 3anopHON apMaTypbl ciyxaTt NMbo cneumansHO
npucnocobneHHbIe A4S 3TOro noMeLeHus, MMbo HenocpeaCcTBEHHO MOHTaXHasA nnoLlaaka, npu
YCIOBUM HanNu4unsa Ha Hen HeobxoaMmoro obopyaoBaHUs U MPUCNOCOBNEHUIA.

3aaBuXKKH, KpaHbl 1 BEHTUJTN UCNbITbIBAKOT rmgpaBJIN4ECKMUM UM MHEBMATUYE€CKMM OaBJ1eHNEM.

MNocne npoBeaeHnsa Bcex HeOHXoaUMBbIX onepaunin cCocTaBnAT AKT PEBU3NN 3arNOPHON
apmaTtypbl* (Nnpumep GnaHka Takoro akta NpMBeAEH B MPUNOXEHUN K AAHHON cTaTbe).

ITpakTuueckoe 3anarue Ne 4 Tema: UTeHue yeprTekeil 0 MOHTAXKY BOJOIPOBOAA

Hean: - O6ecnieunTh YCBOGHUE U YITYOJI€HNUE 3HAHUMN 110 TeME, HAyYUThCSI YUTATh
YEPTEKH, COCTABIIATH CIICMPUKAIIMIO HA MATEPUATIBI.

-BocnuTeiBaTh MOTHUBBI YU€HUS, TUCIUTLUIMHUPOBAHHOCTH, CAMOCTOSITEIIBHOCTD,
TBOPYECKOI0 Havayia JUYHOCTH;

-PazBuBaTh yMeHUs yueOHO-TI03HABATEIHLHOM AEATEILHOCTH, MBIIIUICHUE, BOJICBOM
¥ OMOIIMOHATILHOM Chephl
Tun ypoka: npaktuyeckas padora.
MeToabl U3J105KeHMsI: CIIOBECHBIN, HATJISAHBIN, 00BSCHUTEIBHO-UJITIOCTPATUBHBIMH,
POOTIEMHBIH.
dopma ypokKa: U3y4YEHHUE JOKYMEHTALIMHU



OO0opynoBaHue 1 MaTepHaJIbl: YUeOHUKH, MeTouYeckue ykazanus no [1P, kommbroTep,
JIOCKA.

CamocrosiTeqibHasi padora: paboTa ¢ METOAMYECKUMHU YKA3aHUSIMU

dopmupyeMblie IOHATHA:

JlomamHee 3a1anue:

XoJ ypoka
1. Opranu3anuonubiii MoMeHT. [locTaHoBKa mesn.
IIpoBepka CTyI€HTOB, HAJIMUUE TETPAJICH, IPUHAIICIKHOCTEH, TOMAIIHETO 3aJaHus.

2.AKTyaau3anus ONOPHBIX 3HAHU.
MBI ¢ BaMu U3y4YHJIM MOHTaK BOJOIIPOBO/IAa ¥ BaM ObUIO 3a/laHUE [TOBTOPUTH YCIIOBHBIE 0003HAYEHUS
TpyOOIIPOBOJIOB M TPYOOIIPOBOIHOM apMaTypbl

ILGHTeHBHOCTB IpCrioaaBaTCIIA IICHTeJIBHOCTB O6yanOH_II/IXCH

? Kak 0003HavYarTCsA TPyOOIIPOBOIBI HA
yeprexax?

? kak 0003HavyaeTcs TpyOOIPOBOJHAS apMaTypa
Ha YepTexax

? 13 xakux TpyO MOHTUPYIOT BHYTPEHHUN
BOJIOITPOBOJ, 3JJaHUI

? IpaBWIIBHO, €CJTH TPYOOIIPOBOI CMOHTHPOBAH
CTPOTro TOPU30HTAILHO

? Yto Takoe BBOJ B 3JaHHE

? Ha3nayenue noaBOIKH

? Kak nenaercst yKJIoH

CeroaHs MBI 3aKpelMM POIIeHHBIN MaTepual MpakTUYeCKon paboTon

Tema ypoka: UreHue yepre:keil BOIONPOBOI0B

UEﬂb.' HU3YUUTH NPOCKTHI BHYTPCHHET'O XOJOJAHOT'O U TOpAYCTO BO,[[OCHaG)KeHI/IH

Obwue ceedenus. BHyTpEeHHUE BOAOIPOBOJHBIE CETH COCTOSAT U3 OJTHOT'O MJIM HECKOJIBKUX
BBOJIOB, MAarCTPAJIbHBIX TPYOOIIPOBOOB, paclpeAeTUTEeIbHBIX TPYOOIIPOBOAOB (CTOSKOB),
OTBETBJIICHMM K mnpubopaMm (MOABOAOK), BOJOPA30OPHBIX KpPAHOB, IOBBICUTEIBHBIX
HACOCHBIX YCTAHOBOK HMHOT/IAa C HAMOpPHBIMU OakaMu HJisi XpaHEHHUS 3amacoB BOJBI U
YCTPOWCTB AJIsl PETYJIMPOBAHUS JABICHUS.

B600 - 3T0 mON3eMHBIH y4YacTOK CETHM OT HapyKHOM MarucTpaiud 10 BOJOMEpPA,
YCTaHOBJICHHOTO B 3JIaHWU JJIA y4eTa pacxoja moTpednsemoit Boabl. Ilepen Bomomepom
YCTAHABIIMBAIOT 3aJBWKKY WM 3alOpHBIA BEHTWIb JUIsl OTKJIKOYEHHsS BHYTPEHHETO
BOJIOIIPOBO/Ia OT BBOJIA, ITOCJIE BOJOMEPA - TPOMHUK CO CITyCKHBIM KPaHOM, a 32 TPOMHUKOM
- BTOPYIO 3aJIBIDKKY WJIN BEHTHUJIb.

Maructpanbupie  TpyOONpOBOABI  MOABOJAAT  BOAY K  paclpeaeiuTeabHbIM
TpyOONpOBOAAM - CTOSIKaM, OT KOTOpPBIX OHa IMOCTYMAeT K BOAOPa30OpHBIM IMpudopawm,
YCTAHOBJIEHHBIM Ha Pa3HBIX dTa)kaX, WX K MOXXKAPHBIM KpaHaM.

OTtBeTBneHus (TIOJIBOJKU) CIIyXKaT JIJIsl TI0JIa4M BOJBI K OT/IETBHBIM KpaHaM U MPUOOpam.



[TpoekT BHYTpEHHEr0 XOJ0JHOTO U TOPSYEero BOJJOCHA0KEHHS B 3aBUCUMOCTH OT THIIA 3/1aHUSI COCTOUT
W3 IUIAHOB TMOJBaja, JTaxeidl (MO3TaKHbIE IUIAHBI MNPUBOMAAT TOJNBKO MJIS ATaXEW ¢ pa3inuHON
IUTAHUPOBKOIL ), CXEMBI TPYOOIIPOBOJIOB, paOOYHMX YePTEKEH U MOSICHUTEITLHOM 3alUCKH.

[Tnane! sTakeit U cxemy TpyOOIpoBOOB BHINONHSIOT B MactTade 1:100 umu 1:200, paboune ueprexu
- 1:10 nnm 1:50, a Turaebl U cXemy TPYOOTIPOBOIOB TEIIOBOTO myHKTa - 1:50 mmu 1:100.

Ha nanax srtakeid NMOKa3bIBalOT BOJOIPOBOAHBIE CTOSIKM C HyMEpalMend IO KaxIOW CHUCTEME B
OTJIEIbHOCTH, Pa3BOASIINE MarUCTPaIl BOAOCHAOKEHHUS C yKa3aHUEM UX JIMaMETpPOB, MMOKApHbIE KPaHbI,
BEHTWJIH U IIPOYYIO apMaTypy.

Ha cxemax TpyOOmpoBOJOB HAHOCAT pa3BOJSAIINE MAarucTpaid BOJOCHAOXKEHHUS C yKa3aHUEM HX
JMaMETPOB, BOJOIPOBOJHBIE CTOSKM C MX HyMEpalMeW M YKa3aHMEM JAMAMETPOB, YKIIOHBI, BEHTHIIH,
3a[IBIKKA U TPOUYYI0 apMaTypy, a Ha cxemax OOilIepHBIX - THUI BOJOINOAOrpeBaTeseil, HaCOCOB, HX
KOJINYECTBO U PUOOPHI aBTOMATUKH.

ITopsinok BbINOJHEHHUS

1. 3yunte MOHTaXXHbIE MTOJIOKEHHSI BOJOIPOBOHBIX CTOSKOB.

2. Onpenenuth, Kakas cUCT€Ma 3alpOCKTUPOBAHA B 3/IaHUU: C MECTHOM HACOCHOW YCTaHOBKOM, C
BOJIOHAIIOPHBIM 0AaKOM, C BEpXHEW WK HUKHEH pa3BOJIKOI.

3. Uro o3nagaer Ct Bl

4.0npenenuth, U3 Kakux TpyO 3allpOEKTHpOBaHA CHUCTEMA BHYTPEHHETO XOJIOJHOTO M TOpSYEro
BOJIOCHA0KEHUS, TUII 3alIPOEKTUPOBAHHOM 3alIOPHOI apMaTypsl

5. Onpenenutsb U3 Kakux TpyO 3alpOEKTUPOBAHA CUCTEMA BOAOIIPOBO/IA.

6. OTBETUTH Ha BONPOCHI K UepTexky (kapTouka 257). OTBETH! J0JIKHBI ObITH MOJIHBIE.

7. OTBETUTH HAa BOIIPOCHI K uepTexy (kapTouka 258). OTBETHI JOIKHBI ObITh IOJIHBIE.

8. OTBeTUTH Ha BOMPOCHI K 4epTexy (kapTouka 259). OTBEThI 10JKHBI OBITH MOJIHBIE.

9. OTBeTUTH Ha BOIPOCHI K uepTexy (kaprouka 260). OTBETHI JOIKHBI ObITh IOJIHbIE.

COCTaBI/ITB OT4YeT (6] BLIHOJIHCHHOP'I pa60Te, B KOTOpOM OIINCaTh COCTaB HpOGKTa, THUIT
3alPOCKTUPOBAHHOM  CHCTEMBI, apMaTypbl W Jpyrde JIaHHbIC, XapaKTCPU3YIOIIHUE CHCTEMY
BOJIOCHAOKEHUS.

4. 3amanue Ha JOM.
JlaTh onpeneneHue: CTOsIK, CTPOUTENbHAS JJIMHA, MOHTaXHas JJIMHA, SCKU3HBINA YEPTEXK
MocTpoeHne aKCOHOMETPUUYECKON CXeMbl BHYTPEHHEro XonogHOro BOAOCHabXXeHunA:

Cxema BblYyepumBaeTca B macwTabe nnaHa, o6bivHo 1:100.

Ha akcoHomeTpuyeckon cxeme nokasbiBaroT (CM. puc. 3):

1. BBoA ¢ ykazaHuem guameTpa u OTMeTKU ocu Tpybonposoaa.

2. BogomepHbIn y3en.

3. MarucTtpanbHbIM TpyGonpoBoA, pa3Mmep KOTOPOro CHUMaeTCA € NnaHa nogBana.

4. PasBoasime maructpasnbHbie TPy60nNnpoBOAbl, uayLmMe K CToskam 4epTaTca nog yrnom 45° k
ropusoHTanbHOM JIMHUN, UX pa3Mepbl TaKXKe CHUMAIOTCA € NiiaHa nogsana.

5. Bbl‘-lep'-IVIBaI-OTCil CTOSIKN B BUge BepTuKarnbHbIX ﬂMHVIﬁ, BbICOTaA UX BbICYUTbIBAETCA B
3aBUCUMOCTU OT BbICOTbI 3TaXa, 3TAXKHOCTU U anIHFITOI7I CXeMbl BOOOCHA0XeHUS.

6. Ctoskn Bbl4ep4inBaroTCcA C noaABOAHbIMU TPY6OI1p0BO,D,aMVI Mo 3TaXam.

7. Ha cxeme nokasbiBaeTcsl 3anopHas apmartypa (y OCHOBaHUSl CTOSIKOB, Ha NOKBapTUPHOW pa3Boake),
BoAopasbopHasa apmaTtypa, KBapTUPHbIA BOOOCYETUYMK.



8. PaccTosiHmMe ot nona go:
e CMecuTens MoekK U pakoBUH - 850 mm;
e cMecuTens yMbiBanbHUKOB - 800 Mm;
e CMbIBHOro 6a4ka - 600 mm;
e cMecuTens BaHHbI - 800 mmMm;
e cMecuTens obuwero ans BaHH U yMmbiBanibHUMKOB - 1100 mm;
e cmMmecuTens aywa - 1200 mm.

9. Ha akcoHOMeTpUYeCcKoMn cxeme yKa3biBalOTCsl OTMETKU 3TaXKen, YKIOH U AMamMeTp MaructTpanbHoro
Tpy6onpoBoaa, 0603Ha4YarOTCA CTOSKU C YKa3aHMEM UX AMaMeTPOB.

ARKCOHOME T PEHYECKAS CXEMA
XNOAACLAHROCr O BOOLOCHADLD KXEHES

BbiBoa:

P =

MNMpakTuyeckoe 3aHaTne Ne 5

__ Tema: CocTaBneHne akta TexHM4Yeckoro obcnegoBaHMA CUCTEM
BOJOCHabXeHus

Lenb paboTtbl: HayunTbCca cOCTaBnATb akT TeXHW4eckoro obcrnenoBaHus
cucTeM BOoAOCHabXeHus

TeopeTuyeckmne cBeaeHUS:

TexHndyeckoe obcrnegoBaHMe CUCTEM BOAOCHADXEHWS MPOBOAUTCS B
cootBetctBMM ¢ [OCT 31937-2011 «3paHua wn coopyxeHnus. [lpaBuna
obcnenoBaHNa U MOHUTOPUHIA TEXHUYECKOTO COCTOSIHUS.

[MepBoe obcregoBaHne TEXHUYECKOrO COCTOSIHUS 3L0aHUA U COOPYXEHWUN
NPOBOAUTCA He No3gHee YeM Yepes ABa roga nocne nx BBoga B dkcnsyaTaumio. B
panbHenwem obcrnefoBaHMe TEXHUYECKOrO COCTOSAHUA 34aHUW U COOPYXXEHUN



NpoBOAMTCA He pexe ogHoro pasa B 10 neT u He pexe OAHOro pasa B NATb feT
ONS 30aHUM U COOPYXXEHUA WM UX OTAENbHbIX 3NEeMEHTOB, paboTawlwmx B
HebGnaronpuATHbLIX YCNoBUAX (arpeccuBHble cpeabl, BuOpauuu, nNoBbILLEHHASA
BNaXXHOCTb, CEMCMUYHOCTb panoHa 7 6annos n 6onee u ap.).

O6cnepoBaHMe W MOHUTOPUHT  TEXHUYECKOrO0 COCTOSHWUSA  34aHUKA U
COOPY>XEHNN NPOBOAAT TaKXKe:

- M0 UCTEYEHUN HOPMATUBHbIX CPOKOB 3KCMNIlyaTaunmn 34aHum N COOPYKEHUN;

- nNpu OBHapyXeHUM 3HauYUTENbHbIX OeEeKTOB, MOBPEXAEHUA W
gedopmMmauun B npouecce TeXHUYEeCKoro O6CnyXMBaHUs, OCYLLEeCTBNAEMOro
cO6CTBEHHMKOM 34aHUs (COOPYXKEHUS);

- NO pesynbTaTtam MNOCNeACTBUIA NOXapoB, CTUXUMHbIX 6eacTBUA, aBapun,
CBSI3aHHbIX C paspyLleHneM 3aHust (COOpPYKeHUS);

- N0 NHUUMaTMBE COBCTBEHHMNKA 0OBHEKTA;

- PN U3MEHEHNN TEXHONOMMYECKOro Ha3Ha4YeHus 34aHns (COOPYKEeHUS);

- N0 nNpeanucaHnuio  OpraHoB,  YMOMIHOMOYEHHbIX Ha  BedeHue
rocygapCTBEHHOro CTPOUTENbHOIO Haa3opa.

Mpn obcnepgoBaHMM  TEXHUYECKOTO  COCTOSIHUA  CUCTEM  XOJTOAHOrO
BOOOCHabXeHNsa NpoBoAAT crnefyoLmne paboThbi:

- ONUCbIBAKOT CUCTEMY (TYNUKOBAs, KomnbLiEBas), BKNOYatoLLyo B cebsi: BBOA
B 34aHue, BOAOMEPHLIN Yy3en, pas3BoOAsLyld CeTb, CTOSAKW, MOABOOKM K
caHuTapHbiM  nNpubopam; BoOAoOpa3boOpHYd, CMEeCUTENbHYIO U 3anopHo-
PEerynvpyroLyo apMmartypy;

- obcneayloT BOAONPOBOAHbLIE BBOAbLI B 30aHME N BbISABNAIOT NOBPEXOEeHUs
(pacctponctBa pacTpybHbIX M CBapHbIX COEOMHEHUA YYryHHbIX W CTanbHbIX
TpybonpoBogoB nog LeWCcTBMEM M3rMbarowmx ycunmin ms-3a HepaBHOMEPHOM
ocagku);

- obcnenyoT NpMAOMOBYO TepPPUTOPUIO (ra3oH) M OTMOCTKM B 30HE BBOAA
(Hanu4mne ocagok, NpoBasios, HeYyTPaMBOBAHHOIO rPyHTA);

- obcrnenyoT BOAOMEPHLIN y3em U KOHTPOSbHO-U3MepUTenbHble NpUbopsl;
NPOBEPSIOT Kanubp n ceTky Bogomepa (Npu HapyLweHUAX NOCTYNneHus BOoAbl K
BO4OPAa300pPHbIM TOYKAM MOMELLEHNI BEPXHUX dTAXEN);

- obcnenyoT HACOCHbIE YCTaHOBKY;

- obcneayoT TpybonpoBOAbI, 3anopHYD apmaTypy U KpaHbl, BOOOMEPbLI U
BbISIBMSAIOT MOBPEXAeHUs B noasarne v noMeLLeHnsax (Teuynm Ha TpybonpoBoaax B
MecTax BPEe3KM KpaHOB M 3anopHOW apmaTypbl, NOBpexaeHus TpybonpoBOAOB,
cnegbl PEMOHTOB TpybonpoBOoOOB, MOpaXeHue Koppo3ven TpybonpoBoaos,
pacCTPOMCTBO 3aMOpHON apMaTypbl U CMbIBHbIX 6a4KoB);

- NPOBOAAT crnefyoLlmne N3MepeHnst B CUCTEME:

1) paBneHuns B nogatowem TpybonpoBoae (Ha y3ne BBoga);

2) cBoboaHOro Harnopa y BogopasbopHbIX KpaHOB (B NMOMELLEHUSIX BEPXHETO
aTaxa, Hanboree yganeHHbIX OT BBOAA B CTOSIKaX).

Ha ocHoBe pesynbTatoB ob6cnefoBaHWsi COCTaBMSAETCS akT TEeXHUYECKOro
obcnegoBaHus.

Mopsaok BbINONHeHUs1 paboThbl:



1. 3anuwunTe B TeTpagb TeMY U Lenb paboTol.

2. O3HaKOMbTECH C TEOPETUYECKUMU CBEOEHUSIMM.

3. CocTaBbTe aKkT TeEXHMYECKOro obcrnegoBaHust No NPUMEPHON dopMe.
4. OTBETbTE HA KOHTPOSbHbLIE BOMPOCHI.

5. CoenanTte BbIBOA, O NpoaenaHHon paboTe.

KoHTponbHbIe BONPOCHI:

1. B cooTBeTcTBMUM C KakuM CTaHOAPTOM MPOBOAAT TEXHUYECKOE
obcnegoBaHne cucteMm BoAgocHabxeHns?

2. C KakoWm nNepuoauyHOCTbIO MNpPoBOAAT obcrnegoBaHME TEXHUYECKOro
COCTOSHWUS 34aHUN U COOPYXXEHUIN?

3. Kakne namepeHunsi npoBoasT B CUCTEME XONOAHOr0 BOAOCHAOXEHUST Npw
obcnegoBaHUM TEXHUYECKOTO COCTOAHUA?

llpumepnas chopma
CO2NIACOBAHH020 AKMA MEeXHUUECKO20 00CNe008aH s

COI'JTACOBAHO
[Ipencenarens (Kypupyronmi
3aMEeCTUTEIIb MpeJIceIaTeNs)
Komurera 1o snepreTuke u
WHXXEHEPHOMY 00€CTICUEHHUIO

/

(TMyHas MOAMKCH, pacudpoBKa
MOJIMKCH COTJIACYIOIIETO JIUIA)

H_H 20_ T.
M.IL

AKT TEXHHYECKOI0 00C/Ie/10BAHNSA

MecTo cocTaBjIeHUS aKTa

Jlata cocTaBiieHHS aKTa

B coorBerctBum c mynktom 30 TpeOGoBaHuii K TIPOBEIECHUIO TEXHUYECKOTO
oOcneoBaHMs TICHTPATU30BAHHBIX CHCTEM TOPSYEro BOJOCHAOKEHHUS, XOJOIHOTO
BOJIOCHA0KEHUS M(WJIN) BOJIOOTBEICHHUSI, YTBEPKIEHHBIX pukazoM MuHcTposi Poccun ot
05.08.2014 N 437/mp, aKT TEXHUYECKOTO OOCIIET0BAHMS IOJDKEH COACPIKATH!



a) TepedYeHb OOBEKTOB, B OTHOIIECHUU KOTOPHIX OBLIO TPOBEICHO TEXHUYECKOE
00cJIeJOBaHHE;

0) mepedeHb mapaMeTpoB, TEXHUICCKUX XaPAKTEPUCTHK, (PAKTUUECKUX IMMOKa3aTeIeH
JIEeATEIIBHOCTH OpTraHU3alliM, OCYIIECTRIISIONICH BOJOCHAOKEHHE H(MJIM) BOJAOOTBEICHHE,
WJIM MHBIX TTOKa3aTesied 00bEKTOB IIEHTPATU30BAaHHBIX CUCTEM TOPSYEro BOJIOCHAOKEHUS,
XOJIOAHOTO BOAOCHAOKEHUsT M(WIM) BOJIOOTBEJCHUS, BBISIBICHHBIX B  IpoOIEcce
MIPOBEJICHUS] TEXHUYECKOTO 00CIIeI0BaHUS;

B) OIMCAHWE BBISBICHHBIX JE()EKTOB W HAPYIICHUH C MPHUBS3KONH K KOHKPETHOMY
O0BEKTYy C TmpuioXkeHueM (GOTOMATEpUaATIOB, PE3YJIbTATOB  HMHCTPYMEHTAJIBHBIX
HCCIIeIOBAaHUM (UCTIBITAHUHN, N3MEPECHUH);

F) 3aKII0YCHHE O TECXHHYECKOM COCTOSHUHM OOBEKTOB HCHTPAJIM30BAHHBIX CHUCTCM
ropAa4dcro BOI[OCHa6}KeHI/I}I, XOJIOAHOT'O BOI[OCHa6)KCHI/I}I, BOAOOTBCICHMUA,

1) OLICHKA TeXHUYECKOTO COCTOSIHHUS OOBEKTOB IIEHTPATM30BAHHBIX CHCTEM TOPSYETO
BOJIOCHA0KEHHS, XOJIOJHOTO BOJOCHAOKEHHUS, BOJOOTBEJACHHUS B MOMEHT ITPOBEIACHUS
00cJIeJOBaHMS,

€) 3aKJIIOYCHHE O BO3MOXKHOCTH, YCIOBHUSX (peXuUMax) WU CpoKax JajdbHenIein
DKCIUTyaTallii  OOBEKTOB  IIEHTPAJIM30BAHHBIX CHUCTEM TOpPSAYEro  BOJIOCHAOXKEHMS,
XO0JIOJTHOTO BOJIOCHA0KEHUSI, BOJIOOTBEICHNS,

)K) CCbUIKHM Ha CTPOHUTCIIBHBIC HOPMBI, IIpaBHJId, TCXHUYCCKUC PCIIAMCHTBLI, MHYIO
TCXHUYCCKYIO NOKYMCHTAINIO,

3) aHaJIM3 TEXHUKO-DPKOHOMUYECKOW 3(P(PEKTUBHOCTU CYIIECTBYIOIIMX TEXHUUYECKUX
pEelIeHN, TPUMEHSEMBIX B COOTBETCTBYIOIIEN LEHTPATU30BAHHON CHUCTEME, B CPABHEHUU
C JIyYIIMMH OTPACJIEBBIMU aHAJIOTaMU;

W) MpeajaraeMble PEKOMEHJAIMM, B TOM YHCIIEC TPEIIOKEHUS 110 IUIaHOBBIM
3HAUCHUSM TIOKa3aTelei HaJeKHOCTH, KadyecTBa, dHEPTreTHUeCKoW d(PPEKTUBHOCTH, IO
peKMMaM dKCIUTyaTaIlii 00CIIeTOBAHHBIX O0BEKTOB IIEHTPATM30BAHHBIX CHCTEM TOPSIYETO
BOJIOCHA0KEHHS, XOJIOJHOTO BOJOCHAOKEHUS, BOJIOOTBEACHHS, IO MEPONPHUATHIM C
yKa3aHUEM TPEeTbHBIX CPOKOB HMX TPOBEICHHUS (BKIIIOYAsl MPOBEACHUE KANUTaIBHOTO
PEMOHTA ¥ MHBECTUITMOHHBIC MPOCKTHI), HEOOXOAUMBIX TSI TOCTHKEHUS TPEITOKCHHBIX
IUIAHOBBIX  3HAYCHUW  TOKA3aTeled  HAACKHOCTH,  KayeCTBa,  DSHEPrEeTUYECKOU
() PEKTUBHOCTH, PEKOMEHIAIIMN 110 CITIOCO0aM MpHUBEICHNUS 00BEKTOB IIEHTPATN30BAHHBIX
CHUCTEM TOpSYEro BOJOCHAOKEHHMS, XOJIOJHOTO BOJOCHAOXKEHHUS, BOJOOTBEACHUS B
COCTOSIHUE, HEOOXOAMMOE IJisi JaldbHEHIIeH SKCIUTyaTallud, U BO3MOXKHBIE MPOCKTHBIC
perieHus.

/

(HauMeHOBaHUE JOJKHOCTH, MOAMUCH U paciiu@poBKa MOAMUCH
YIOJHOMOYEHHOTO JIUIA 3asBUTEIS)
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[MpakTnydeckoe 3aHaTue Ne 7 YcTpaHeHue yTedyek Boabl B caHUTapHbIX Npnbdopax

TeueT 6a40K yHMTa3a: YacTble NPUYMHBI. YHUTa3 — CaHTEXHUYeCKoe 000opyaoBaHME, KOTOPbIM
NONb3yTCA NOCTOSAHHO. Henonagku B caHy3ne oMpayatoT NOBCEAHEBHYHO XN3Hb. YTO AenaTtb,
ecnu TeyeT Bayok yHuTasa.

Mernkuii pEMOHT COCTaBHbIX 3fIEMEHTOB paboThbl YCTPOMCTBA MOXHO BbINOMNHUTL CAMOMY, €CINN B
HanM4Mm ecTb MUHMMarbHbIA HABOP MHCTPYMEHTOB.

CMbIB CUCTEMbBI OCYLLIECTBMSETCH C MOMOLLbIO Bayka Ansa crnvea, KOTOPbIN HAaNoNMHAETCA U
onycroLwlaeTcs BOAON. Haxnmas Ha KHOMKY CMbIBa, HA4YMHAEeTCs CNuB BoAbl M3 Badka,
npekpawjaeTca nogada Bobl NPOU3BOSIbHO NMBO Nocre NOBTOPHOro HaxaTtus. B ctapbix
MOZENsIX BMECTO KHOMOYHOro cnmea 6biBaeT pyyka nnbo pblvaxkok. KHomnka ynpaenseT paboTon
CNMBHOIO KnanaHa, KOTopbI HanpsiMyto CBsi3aH C 3anopHbIM YCTPOMCTBOM. 3anopHbIN
MexaHu3M nperpaxgaeT nyTb, MO0 OTKpbIBAET ero Ans Habopa Boabl B 6a40K 13
Bogonposoza. [1oaToMy crivB BOAbl OCYLLECTBIISAETCA TOSbKO MO KOHTPOSIeM YenoBeka.

Mpu noaTekaHnn Boabl 3 Gayka Nocrne 0CTaHOBKU CMblBa BPEMEHHO NGO MOCTOSIHHO, 3HAYUT,
KaKoW-TO 3MeMEeHT apmaTypbl NPULLEN B HEFOAHOCTb. YCTPaHUTb HEMONAAKN MOXHO CBOMMM
pykamu nnbo Bbl3aBaTb CAaHTEXHUKOB. [lepea peMOHTHbIMU paboTamu cTouT yoeamTbes B
HanM4YnUmn NPOTEYKMN.

OcCHOBHbIe NpU3HaKU Henonaaku ycTpomncTea:

1. TMOCTOSAHHO 1 BPEMEHHO XYpYuT BO4A B CaHy3ne.

2. PxaBunHa 1 n3BeCcTKoBbI€ OTMIOXKEHUS B Yalle yHUTasa, rae TedeTt Boga n3 6adka.

3. BnnxHaAs cteHka oT 6ayka BHYTpM Yalum npubopa coxpaHseT BNaXXHOCTb AaXe
npv AOMrOM NPOCTOE CaHTEXHMYECKOro npubopa.

4. Cnabbl Hanop BoAbl NpU cnnee, NMG0 ANUHHBIN CIIMBHOM NPOLIECC NpU HOpMEe
3annoBoro cbpoca n3 dauyka.

5. Bayok n Tpyba NnoCTosIHHO B KOHAEHCAaTE.

KoHpeHcaT cBuaeTensCcTByeT OT MOCTOSIHHOM TPaHCNOPTUPOBKE MO XONOAHOMY BOAONPOBOAY
BoAbl. XOTs1 06bI4HO BOAA, MPpUMEHsieMasi NepMoanYecky Ans CMblBa, NporpeBaeTcst 4o
TemnepaTypbl NOMELLEHUs U NpensTCTBYeT obpa3oBaHuMIo Kanesnb Boabl Ha Tpybax.

psi3b, CKONMBLLASICA HA AHE CIMBHOMO Gayka, TOXe MOXEeT CTaTb NPUYMHON NpoTeyek. B
[aHHOM CUTyauMM MOXHO XOPOLLUO NPOYNCTUTL Bavok BHyTpu. Heobxoammo nepekpbiTe nogayvy
BOAbI B CNNB, CNYCTMB BOAY U3 EMKOCTW, BbIHYTb apMaTtypy. [lanee YucTaWmMMmM CpeacTeamu,
LLLEeTKOWN CYMLLIAIOT OTMOXEHMS CO AHA U CTeHoK. Ecnu npoueaypa He nomorna, 3Ha4yuT, Hago
MEHSATb CITMBHOE YCTPOMNCTBO.

HeuacTble BuAbl nogTekaHus

WHoraa nprymHoOmn npoTevek CTaHOBMTCS LUMaHr Nogayn BoAbl, NoaBeaeHHbIN kK 6adky

OT XOJI0HOro BoAONpoBoaa. [1Be NpuynHbI Henonagok: NosiBrieHne TpeLmH B pe3MHOBOM
maTepuare LnaHra, KoTopblii HaXoAUTCS NoAd MeTannIMYyeckor onneTkon; Nbo npueaLlas B
HEeroAHOCTb raika, KoTopasi KPEnuUT LUNaHr K pe3epByapy.
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LLinaHr MmoXeT AaTb Teudb, eCnv UMeeT nepernd, Takke n3Hoca matepmana nocne Aosromn
Cnyx0bl, enu TemnepaTypa B NOMELLEHNN BbICOKas, a BMaXHOCTb NpK 3TOM Hu3kas. [MpnymHon
MOJSIOMKM Fakn MOXET CTaTb CpbiB pe3bO60BOro cevyeHmsi BO BPEMSA MOHTaXHbIX paboT, Hanuyne
TPELLMHbI B 3NIEMEHTE, NMOO OHa BbIMOSIHEHA U3 HEKAYECTBEHHOIO MaTtepuana ¢ camoro
Havyana. B gaHHOM cuTyaumnmn crnenyeTt 3aMeHuTb geTanu.

3 yero coctout 6a4ok
EmkocTu ans cnMBa MMeKOT HECKONbKO BUAOB BHYTPEHHEro yCTpomucTBa:

1. C rpywen 13 pe3unHbl. Cambli CTapbii TUN YCTPOWCTBA, KOTOPbIA MMEET MPOCTY0 COOPKY,
NPUMEHSIETCA N5l CAHTEXHMKM C NOABOAOM BoAbl COOKY Bauyka.

2. CoBpeMeHHbIN TUN apMaTypbl UMeeT ABa MOAYNs —CIMBHOW, NONnaBKoBbIv. [onnaBok
Tenepb He pasmellaeTcsl Ha NPOBOSIOKE, Kak paHbLUe, a CUCTEMY YCIOXHUIIN.
[MonnaBkoBOe YyCTPOWMCTBO Tenepb nepekpbiBaeT BoAY CHU3Y. CMeHAs nonoxeHue
NMonnaBKOBOro MeXaHn3mMa MOXHO PerynmpoBaTh 403bl Bbiyckaemon 13 6avka BoAbl.

IKak paboTaeT apmatypa: HaxxaTueMm Ha KHOMKY, 3anyckaeTcsl CITIMBHOW MEeXaHU3M.
PesepByap onycTollaeTcs 1 cpabaTbiBaeT KnanaH, BnyckalLuii Boay B 6a40K, OH
OTKPbIT, MOKa BOAa He AOCTUrHET onpeaeneHHon OTMETKM.

Mopenu pasHbiX YHUTa30B UMEIOT TUMOBOW MEXaHU3M, MO3TOMY OTPEMOHTMPOBATbL U 3aMEHUTb
[AeTanb apMaTypbl He COCTaBnsieT Tpyda Aaxe HOBMYKY. K npumepy, HY>XHO NOMEHSTb
NoNnaBokK, CIMBHOE YCTPOMCTBO, NGO OTperynupoBaTth CIIMBHOW PblYaXOoK.

PasobpaTtbcs B TOM, Kak yCTpoeHa apmaTypa, MOXHO, €CIN U3Y4YUTb SNIEMEHTHI
ycTponcTBa. [nsa 9Toro Hago nepekpbiTb BOA4Y B CTOsiKkE NMOO BOAONPOBOAHON Tpybe,
3aTeM cnuTb Boay 13 6advka. OTKPYTUTb 3NIEMEHTbLI C NMOMOLLLIO CTPOUTENBHbIX
Kntoyen. Bce aetanu BbINONHEHbI U3 NNAcTUKa, OHM OTAINYAOTCA NPOYHOCTLIO,
NPOTUBOCTOAT HEraTUBHOMY BO34ENCTBUIO M3BECTKOBbBIM OTMOXEHUSM, HE NOALAITCS
KOPPO3un, O4MLLAKTCA NPY MOMOLLN XMMUYECKUX BELLECTB.

IBHYTpeHHee yCTPoMCTBO Gayka MMeeT HENOABWKHbIE 3NTIEMEHTbI KOHCTPYKLMUN,
npuKpenneHHble 6onTamu, NNacTUKOBLIMU YNNOTHUTENAMKU. Hapsay ¢ HUMK, YCTPOMCTBO
OCHallLleHO perynMpyemMbiMu aeTansMu, KoTopble HasblBatoTCs Non3yHkaMu. OHU nmetoT
cneunduyeckme Haceuku-aeneHus.

MpounssoanTenn MoryT npuaaBaTb pasHble, UBET U pa3mep AeTansiM, Npyu 3TOM OHU HECyT
oauHakoBble PyHKUMK. [MoaToMy HaTK NoA0OHbIE 3NEMEHTbI AN 3aMeHbl 04EHb MPOCTO.

YUT00bI HE OLLUMOUTLCS C pa3mMepoMm AeTanu, MOXHO NPUHEeCTU ee B MarasvH 1 nogobpats B
COOTBETCTBUM C pasMepom.

B ocHoBe npoTe4YKn BOoAbl CITYXUT MHOXECTBO NMPUYnNH:

e CIOMarncs nonnaBKOBbIA MEXaHMU3M.
e CriOMarnacb CnmMBHasi KONOHKa.

e Ipsi3b MellaeT paboTe getanu.

e W3HOCUNUCb NPOKMNaAKM.

PaccmMoTpum 4yacTo BCTpevarwlmecs Henonagku ycTpomcTea 1 pasbepem cnocobbl
yCTpaHeHuUsi NpoTeYek:



1.

1.

MocTosiHHOe noaTeKkaHue BoAbl. Ecriv Boga TedeT TOHKOW CTPYMKOWN U3 €MKOCTU, 3TO
CBMAETENbCTBYET O HEOOXOANMOCTM peMoHTa. Ecnu BeixogHasa Tpyba ns marmctpanu He
nmeet pmnNbTPOB, TO N3-3a MOCTOSIHHOM NPOTEYKN Ha Yalle yHUTa3a obpasyeTcs
p>xaBymHa. CHavana Heob6xoAMMO BbISIBUTb NPUYMHY, MO KOTOPOW TeveT Boaa. ABHas
NpuUYMHa KPOeTCs BHYTPU EMKOCTM Ans cnuea. MNogHsaB KpbIlwKy 6adka, onpenensioT
MEeCTO NpOoTeYKM Ha rnas. Ecnu BbIACHUTbL B YeM [eno, He NnosnyyYyaeTcs, 3Ha4uT, Hagao
OEMOHTUPOBaTb KnanaHbl.

[deMoHTax KnanaHHoOro yctpomcraa:

o OcTaHOoBMTb Nogavy BOAbI.

o OTKPYTUTb CIIMBHYHO KHOMKY.

o CHATb KpbILLKY.

o [Hoctatb Bce getanu. [Npn Heob6Xxo0ANMOCTN MOXHO 4EMOHTUPOBATL HayoK.
CHa4vana OoTKpYTUTb KpenexHble BUHTbI, CoeauHsome 6a4ok ¢ NosI0YKon
yHUTasa. [laHHasi MHCTPYKLMSA YHMBepcarbHa N5t BCEX TUMOB YHUTA30B.
PaccmoTpum pacnpocTpaHeHHbI€ MOIOMKM.

Knanas PerynupoBoyHbIn

NEPEXPLITHA BHHT
NoAaYH BogbI

LLinaur 3anonHeHna

Cnyckoaon
pbivar cnusa
BoAk!

Puivar
CAYCKHOro
Knanasa

Uenouka

MecTo Hanunaxus \

Cnomanocb nonnaBKkoOBOe YCTPOMUCTBO. YB/AETb MOMOMKY MOXHO, 3arfsiHyB NoA
KpblwKy 6ayvka. Ecnv nonnaBok He asuraeTcs, Nnbo co cnabon amnnnTyaon, To Hago
MeHATb anemMeHT. [lonnaBok nepecTaeT pearnpoBaTb Ha BOA4yY, KOTOpas NpeBbilaeT
KOHTPOJSIbHYKO OTMETKY, MO3TOMY NPOUCXOAUT cpabaTbiBaHWe NepPenMBHON CUCTEMBI,
BoAa 13 6ayka BbiTekaeT BNycTyto. Kak npasunio, 3To npomMcxoguT noTomy, 4To B
nonnaske nosBmnach TpewmHa, OH TOHET. BO3MOXHO NPUYNHON CRYXUT NONIOMKa
KpenneHun nonnaeska. CTapbi 3fIEMEHT HAZO NOMEHATb Ha HOBbIN. Hago CHATb
N3HOLLEHHbIN NOMNSIaBoOK, KyNUTb Takowm e obpasey B MmarasvHe.Kak CHATb nonsaBokK U
YCTaHOBUTb HOBbIN:

o OTKPYTWUTb KHOMKY CrivBa.

o CHSATb KPbILLKY.



TeCcTUpyeM NnonnaBkoBOE YCTPONCTBO.

BblSABrsieM npobnemy.

OCyLLeCTBNAeM AeMOHTax Gauyka.

3amMeHseM MnonnaBok.

Kpenum 6a4okK K Nosioyke.

TecTupyeM yCTponcTBo. Ecnu Bo Bpems TeCTOBOro UCNbITaHUSA NPOTECKU He

cTano, 3HauuT, Npobnemy ycTpaHunu.

2. U3Hocunacb ynnoTtHUTenbHas npoknaaka. Pe3nHoBbIv U NNacTuKoBbIN
ynnoTHUTENb B BUAE KOMbLia MMEEeT caMoe yS3BMMOE MOMOXeHWEe. DNeMEHTbI
pacnonoXeHbl Npu Bbixoge BoAbl U3 6avka, cnyxaTt 6apbepom Ans rpssn, pasHbIixX
0CajKoB, MO3TOMY KOrbLia MOTYT 3arpsa3HATbCA MO0 U3HaLLIMBATLCS.

o O O O O O

Ecnu npoknaaka 3arpsisHunach, ee Hago OYMCTUTb, eCrni NpoTepnach, To
3ameHuTb. [lpyrve getanv cnuBa HagexHble, He MOryT nofioMatbesl. [nst 04nCTKm
MexaHu3Ma, ero Hago BblHYTb M3 CITIMBHOM €MKOCTU, ANsi 3TOro apMaTypy Hado
NOBEPHYTb B NIEBYIO CTOPOHY Ha nosl — o6opoTa, YToObl pasgancs Wenyok.

Kak ouMcTuTb KnanaH:

NPOU3BECTU AEMOHTaX CIIMBHOW apMaTypbl.
NOAroTOBUTbL YUCTSILLIEE CPEACTRO.
NPOYNUCTUTL KNanaHHble 3NEMEHTHI.
YyCTaHOBUTb MEXaHW3M Ha MeCTO.

O O O O

MpKn YNCTKE MOXKHO YBMAETb TPELUMHbI, AedbopMaLMio Ha KOrbLE YNNOTHUTENbHOM, B
TaKOM Cry4Yae Hao 3aMEeHUTb ero Ha HOBYIO. VI3HOLLEHHYO AeTanb He CTOUT OCTaBnsATh,
NMOTOMY YTO CO BPEMEHEM OHa CTaHET MPUYMHON NPOTEYKM.

MpoTeukn, KOTopble NPOUCXOAAT nocne crivea 6ayka

Mpu gaHHOW BUAEe NONOMKU HabnaaeTcs NnpoTekaHue Boabl nocne cMbiBa 6adka. Boaa moxeT
TeYb HEKOTOPOE BpeMsi MO0 TeUb NOCTOSAHHO. CTpyika MOXET nepecTaTb TeYb, Kak TONbKO
6ayok HanonHUTCs. Takasi MOfIOMKa pacxodyeT AeHbrW, 3anfadeHHble 3a BOAY, TaK e

CaHTeXHWUKa MOKPbIBAETCS PXKaBYNHOMN.

MpuWYnHBbI NpoTeYeK:



HekayecTBEHHbIE 3NIEMEHTLI KnanaHa.

lMepekoc KONMOHKM Ans cnvea.
O6pasoBaHune HeOONbLUMX 3aCOPOB TaMm, rae NPOUCXOANT BbIMYCK BOAbI.
Cnomancsa manbin aneMeHT KnanaHa.

Ecnun onpenenntb NpU4NHY NOJIOMKM HE yaanocCb, HaAo BblIHYTb CIIMBHOE yCTDOIZCTBO nnoéo
nonnasok.! BpakoBaHHbIE 3NeMeHTbI apMaTypbl BO BpeMs! NMOKYMKX 3aMeTUTb A40CTaTO4YHO
CMNOXHO, HO Yepes Kakoe-TO BpeMsi HeJOCTaTKM NPOSBAIOTCH B Buae obpasoBaHus
npoTeyek. NpuxogmuTca MEHATb CITMBHOW MEXaHU3M.

1. MNMonomka KHoMNKKU. Ecnv nepekocuncs MexaHnam Ans cnuea, To, Kak NpaBumio, KHOMKa
cnuBa 3aegaet, Nnbo yxoauT BHU3. Hago CHATL KpbIWKy ¢ 6ayka 1 onpeaenntb NPUYmHY.
Yalle BCcero ee Hy>kHO BCTaBUTb B FHE30, 1 OHa 3apaboTaeT NpaBuIibHO.

[pyron npyymMHOM ABNAETCA KyCOYeK MUHepana, KOTOpPbIA MPOHMK NOoA, YNOTHUTENb.
Korga o6bem Boabl B eMKOCTU HeBONbLUIOK, KnanaH He paboTaeT, BoAa CTekaeT npsiMo B
Yyawy yHuTasa. C HanonHeHnem BoAbl B 6a40K, BOAa A4aBUT HA YNIOTHUTENb, 3aXXuMas
MUHeparbHYI YacTU4Ky, NpoTeYka ocTaHaBnmBaeTcs. B gaHHon cutyaumm ctout
NPOYNCTUTL Bayok.

CoBeTt gomawHux mactepoB! [1na NnOTHOro npuneraHvs ynioTHUTENS K OTBEPCTUIO
cnvBa, gaxe korga 6a4yok NonynycTomn, Hago Ha OCb KOMOHKM NOABECUTb CBUHLIOBbIV
rPy3uK.

2. MNonomka kopnyca 6ayka. [lponsBeas peMoHT MexaHn3Ma Ans cnvea, BoAa Bce paBHO
TeyeT, 3Ha4YnT, NoIoMKa B KOpnyce emMKocTu. Pe3epByap Hago TwartenbHO OCMOTPETb Ha
Hannyne HebonbLUMX TPELLUMHOK. HacTo TPELLMHKM MOTYT NOSABAATLCS CHU3Y eMKOCTHU, BO
Bpems ycTaHoBKkM 6ayka. /IX MOXHO 3amasaTb repMeTMKOM, HO fyylle 3aMmeHnTb 6a4ok
Ha HOBbIN, NOTOMY YTO Nt060Oe MexaHMYeCcKoe BO3AENCTBUE MOXKET MOSTHOCTLIO
paspywnTb pesepsyap.



CaMoMy NpOBECTM PEMOHT UMW AOBEPUTL Crieumanmncty. PEMOHTHbIE paboThl B 6ayke yHUTasa
nerko noaaarTcs CaMOoCTOSATENTIbHOMY YCTpaHeHuo. [ns 3Toro Heob6xoanMbl UHCTPYMEHTbI B
BMOE OTBEPTOK, repMeTuKa, rae4yHoro Krnoya, HEMHOro onbiTa B caHTexHuKe. [locMoTpeTb cxemy
3aMeHbl MOXHO B UHTepHeTe. Ecrnn 6a4ok nproGpeTeH B KOMMIEKTE C YHUTA30M, TO K HEMY
npunaraeTcs cXema, no KOTOpor MOXHO NPOU3BECTN COOPKY.

Kak npegoTBpatuTb NPOTEYKM

YUT0o6bl HENnonaakn apmaTtypbl He BO3HUKIW HENPEeABUAEHHO, CTOUT NEPUOANYECKN NPOBEPSTh
paboTy 3NEMEHTOB M YUCTUTb KranaHbl, MOBEPXHOCTb Gayka OT 3arps3HeHuin. Kak yacto
NpoOBOAUTbL OYUCTKY AeTaren, 3aBUCUT OT cocTaBa NpoTekatoLLlen B Tpybax Boabl.

BHumaHue!YT1obbl 6a4ok He 3acopsATb N3BECTKOBLIMY OTIOXEHUAMU, HAA0 Pa3BOAKY
YHUTa3a ocHacTUTb punbTpamn. OUNCTHbIE MEXAHU3Mbl MOHTUPYHOT Ha BOAONPOBOAHOM
Tpybe ¢ xonoaHoOM BOA4OW Hefaneko OT LleHTpasribHOro CTosika.

Takxke Hago npon3BoanTb 3aMeHY MNPOoKNanokK, CoenHAKLNX aeTalnn, n noatArmeaTb ravku.

MpakTuyeckoe 3aHaTue No 8

Tema: Utenue padouux ueprekeil cucreMbl Bogoorseaenus . [locrpoenue
AKCOHOMETPHYECKOH CXeMbl CHCTEMbI KAHAJIU3AIINH.

ean:
1 HAaYYHUTBHCA YUTATh YCPTCIKU U CXCMbI CUCTEMbI KaHaJIM3allun 3I[8,HI/II71;
2 HAYyYUThCS TPACCUPOBATH CETH BHYTPEHHEN KaHAIM3alMU HA TUIAHE 31aHU;

3aganue:

1 3akpenuTh rpaduueckne 0003HaAUYEHUS AIEMEHTOB TPYOOIPOBO/Ia U CUCTEMbI KaHAIU3AINH
3/1aHUH Ha IUIaHaX U pa3pe3ax;

2 BBIMIOJIHUTH TPACCUPOBKY CETH BHYTPEHHEW KaHAIU3alluu 3JaHH;

3 OTBETUTH NHCBMEHHO Ha KOHTPOJIBHBIE BOIIPOCHI;

4 o pe3ynbTataM pabOThl COCTaBUTH OTYET.

IMopsiiok BbINOJIHEHHS PA0OTHI
1. TpaccupoBKa ceT BHYTpEHHEH KaHAIU3aI|K MPUBEACHA Ha TU1aHe (TU1aH BhIIAETCS);
2. OTBETUTH MUCBMEHHO Ha KOHTPOJIBHBIE BOTIPOCHI

KouTtpoJibHble BOonpochi:
1. Kakum obpazom ycmpaueaemcs bimadicHas 4acms npu 00pa3o6anuu 6
30aHuU 0OTLUWIUX PACXO008 CHLOUHBIX 8007

BriTskHas yacTs Ipu 00pa30BaHUM B 37aHUH OOJBIIMX PACXOI0B CTOYHBIX BOJ] YCTPAaUBaETCA B
BUJIE OT/IENIbHBIX BEHTUISILITMOHHBIX CTOAKOB. KOr/ia B OCHOBHOM CTOSIKE 3aCOP, BEHTHIISILTUOHHBIN
paboTaeT KaK pe3epBHBIN, MPOIMYCKask YaCTh CTOKOB. BEHTUIISIIMOHHBIN CTOSK TIPOKJIAIHIBAET
MapajuIeJIbHO OCHOBHOMY M COEAUHSIOT C HUM MEPEMBIUKAMHU Y€PE3 OJIUH 3TAK CHU3Y — HUXKE MOCIEIHETO
HIDKHETO MPUOopa, WM CBEPXY — K HAIPABIEHHOMY BBEPX OTPOCTKY KOCOTO TPOWHHKA, YCTAHOBIEHHOTO
BbIIIIe OOPTOB CAHUTAPHO-TEXHUYECKUX TPUOOPOB HIIM PEBU3UH, PACTIONOKEHHBIX Ha TAHHOM JTaxe.

2. Onuwume cnocoowt npomadku GHYMPEHHUX KAHATU3AUUOHHbLX cemeil. BHympeHHue
Kanaau3auyuoHHblX cemeil.



1. OTKPBITO — B IIOATOJNbSX, OJBANAX, KOPUAOPaX, TEXHUUECKUX ITAXKAX C KPEINIEHUEM
TpyOONpOBOJaxX K CTEHAM, KOJIOHaM, IIOTOJIKaM U Jp.

2. CKpPBITO — C 33/I€JIKO B CTPOUTEIIbHbIE KOHCTPYKIUH IEPEKPBITUI, B 3€MJIe, KaHajax,
060po3aax CTeH, B MOALIMBHBIX IOTOJIKAX U JP.

3. Kakue ycmpoiicmea 013 npouucmku 6HympenHeil KaHAIu3ayuoHHoll cemu
noKazauvl Ha eauieil akconomempuueckoiu cxeme? Ilouemy?

PeBusuu no3Boisior npouniaTh Tpyoy B 000uX HanpaiaeHUsX. [ [pouncTku mo3BosistoT
MIPOYMCTUTh KaHAIM3AIMOHHYIO CETh TOJIBKO B OJJHOM HarmpaBlieHnH. Ha cxeme mpoYucTKH yCTaHOBJICHBI
B HA4YaJIC OTBOJHBIX pr6OHpOBOI[aX, B MECTaxX UBMCHCHUA HaHpaBJIeHI/ISI JBUXXCHUA CTO‘-IHOI71 BOAbBI 1 HA
BBIITYCKE TIepeI HAPY)KHOM KauTaJIbHOW CTEHOM, YTOOBI MPOYUCTUTD YaCTh Ty YaCTh BBITYCKa, KOTOpas
HaXOJUTCS T10]1 3eMJICH.

AKCOHOMETPUYECKYIO CXEMY BHYTpEeHHEN KaHanu3auuu K1 BBITOTHAIOT BO
bpoHTaNTBHON U30METPUH € JIeBOU cucTemoil oceit (cm. puc. 10). [Ipu s3Tom

MOKHO OTPAHUYUTHCA OJTHOW CEKIUEN 3aHuUs.

[Tpumep akconomerpuu K1 nokazan Ha puc. 19.

Puc. 19

Axconometputo K1 B KypcoBoit paboTe 10CTaTOYHO MOKa3aTh HE BCIO, a
BBIYEPTUTH MOJTHOCTHIO KaHATU3AIMOHHBIN CTOSIK, JJIsl KOTOPOTO UMEETCS



dbparmenT maaHa staxa ¢ cetbto K1 (dbparment 1). C 3TuM cTOSAKOM HAI0
MO0KAa3aTh KaHAIU3ALMOHHYIO CETh B TEXIOIO0JIbE (ITOIBAJIE) U BBIMYCK /10
nepBoro cMotpoBoro kosomana KK1-1 (em. puc. 19).

Ha cTosike mosTa’kHbIe OTBOJIBI M CAHUTAPHO-TEXHUUECKHE MPUOOPHI MOKHO
BBIYEPTUTH JIUIIIb JIJIs1 BEPXHETO 3Ta)Ka, MPUUEM, €CITH YePTEX 3arPOMOKIAETCS,
TO MX U300pAKEHUSI MOYKHO IMyHKTHUPHOM JIMHUEH MepeHecTy Ha Onuxaiiiee
CBOOO/IHOE TOJIe YepTeka, Kak nmokazaHo Ha ctoske Ct K1-1 na puc. 19. Ha
HUKEJISKAIUX 3Ta)KaxX JIOCTATOUYHO YKa3aTh TPOMHUKHU WM MPSMbIE
KPECTOBUHBI ¥4 (haCOHHBIE IETAH JIJIsl IPUCOSTUHEHUS TOATAKHBIX OTBOASIINX
TpyOOTpoBOAOB K CTOSIKY (Ha puc. 19 Ha croskax Ct K1-1 u Ct K1-2 nokazanbl
npsamele TpoitHuku TII-100x100).

PeBusuu P-100 ycTtanoBneHbl Ha cTosikax cornacHo 1. 17.18 CHull 2.04.01-85.
[IpouncTku nepes BbIMyCKaMu y Hapy>KHOW CTEHBI B HAIlIEM IPUMEPE COOpaHbI
u3 npsMbIx TpotHUKOB TTI-100x100 ¢ mpoOkamMu-3ariyKaMu, XOTs 3TO HE
€MHCTBEHHO BO3MOXKHOE PEIICHHUE ¥4 MOKHO OBLIIO OBI TOCTAaBUTH
crangaptHbie pounctku o I'OCT 6942-98. Illar npoyncTOK MPUHUMAIOT MO
n. 17.24 CHull 2.04.01-85.

BenTunsuus cTosika U yCTpOMCTBO BBIITYCKA, IOKa3aHHBIE HA
akconometpuueckoi cxeme K1 (cm. puc. 19), ¢ He0OXOAMMBIMH BBICOTHBIMH
OTMETKAMU Ha3HAYEHBI C YYETOM IMOJIOKEHHM, paCCKa3aHHBIX B JICKIHOHHOM
Kypce. [Ipu mocTaHOBKE BaKyyMHBIX KJIallaHOB BBIBOJIUTH CTOSK HAJl KPOBJIEH
HE HY>KHO (B HallleM NMpUMepe TaKo# KjlanaH He MPUMEHEH).

[Tosicaum, Kak onpeneneHsl BRICOTHBIE OTMETKHU Bhinycka K1-1 Ha puc. 19.
Bnauane onpeneneHa oTMETKa JIOTKA BBIITYCKA Y HAPY>KHOUM CTEHBI 3JaHUA.
['myOuHa 3a7105KeHUs OT MOBEPXHOCTH 3€MJIH JI0 JIOTKA TPYObI B ITOM MECTE
npuHsaTa Ha 0,3 M MeHbIIIe TITyOUHBI poMep3anus rpyHTa 2,1 m, To ecth 2,1 -
0,3 = 1,8 metpa cornachuo 1. 4.8 CHull 2.04.03-85. Ilo rermiany abcoaroTHAsS
OTMETKa 3eMJIU 0K0JIO 371aHust 99,10 M COOTBETCTBYET OTHOCHUTEJIBHON OTMETKE
-0,900 M, Tak KaK OTHOCUTEJIbHBIN HOJIb (IIOJI IEPBOTO ITAKa) UMEET
adcomotHyto oTMeTKy 100,00 (cMm. BbIme) ¥4 310 BhramcieHo kak 100 - 99,1 =
0,900 u nprcBOEH 3HAK MUHYC OTMETKE HUKE HyJIs (TIos1a 1-ro staxka). Torna
IIpU TIIyOMHE 3aJI05KEHUS JIOTKA BBIMTYCKA Y HAPY>KHOU CTeHBI 1,8 M
OTHOCHUTENbHasE 0TMeTKa JioTka oyaet -0,900 - 1,800 = -2,700 M, yTo u
MIOKAa3aHO B HAyYaJie BhINTyCKa Ha puc. 19.

Jlanee npuHsATA JIMHA BBIITYCKA 5 METPOB OT MPOYKUCTKU 10 CMOTPOBOTO
Kojoaua rmo pekomenpauusm 1. 17.28 CHull 2.04.01-85. YkioH Beltycka
auamerpom 100 MM punsT 6€3 pacuéra 0,02 no n. 18.2 CHulI 2.04.01-85.
[TonyTHO OTMETHM, UTO Ha 3Ta)Kax JJsl y4acTKOB TpyO auamerpom 50 Mmm
YKJIOH Takke npuHAT 6e3 pacuéra paBubiM 0,035, a ayig 100 mm % yxion 0,02
(cm. puc. 19).



YMHOXEHHEM YKJIOHA Ha JJIMHY MOJyUYeH nepenaj JIoTka Beimycka 5%0,02 = 0,1
M. [ToaTOMy OTMETKa BBIITyCKa OKOJIO KOJIoAIa mokazaHa -2,800 m (cM. puc.19).

Brimyck K1-1 gomxen ObITh OPUCOCIUHEH K IEPBOMY CMOTPOBOMY KOJIOJIITY
KK1-1 cnoco6omM "mienbira B menbiry", To €CTh ¢ COBIMAICHUEM BEPXOB TPYO
Pa3HbIX IMaMeTpoB. J{eno B TOM, YTO JBOPOBAs KaHAIU3AIMOHHAS CETh V4 3TO
y’ke HapyskHas ceTb. [loaTomy cornacuo n. 2.33 CHull 2.04.03-85
HAaUMEHBIIUN AuamMeTp 3Toi cetu 150 MM, YTO U IPUHSATO y HAC B BUJIE
kepamuueckux Tpyo no ['OCT 286-82 (cm. nanee Ha npoduiie ABOPOBOI
ka"anu3anuu). [Toaromy sorok neproro kosioama KK1-1 6yner va 5 cm Hike
JIOTKA BBIMTYCKa M3-3a HECOBIAJICHUS TUaMETPOB TPYO BHIMTyCKA U ABOPOBOM
cetu 150 - 100 = 50 mm. OTHOCUTENBHAS OTMETKA JIOTKA Kostoana KK1-1
noxyyeHa -2,850 M (cM. puc. 19), uro cooTBeTCTBYET abCOM0THONU 0T™METKEe 100
- 2,85 =97,15 M. AGcorroTHast OTMETKa JIOTKA IEepBOTo Kojoamna 97,15 m
WCTIOJIb30BaHa Jajee B Ta0IuIEe THAPABIMYECKOIO pacuéra JBOPOBOM
KaHaJIU3aluu.

Jpyrue OTMETKH TOPU30HTAIBHBIX YYaCTKOB Ha akCOHOMeTpHueckon cxeme Kl
(cMm. puc. 19) HazHAUEHBI ¢ YUETOM YKJIOHOB U JIJIUH TPYO, a TAKKE TOJIIHHbI
MEXIY3TaXXHOTO nepekpbiTusa 0,3 M 1 y100cTBa COOPKU pacTpyOHBIX
TpyOOIPOBOAOB.

ITocne moctpoeHus akcoHoMmeTpuyeckoit cxembl K1 cocTaBisitoT
crienuguKaIuo 000pyI0BaHU CUCTEMbl BHYTPEHHEH KaHaIn3aIuu, KOTOPYIO
BBIHOCST HA JIUCT.

IIpakrudyeckoe 3ausaTe Ne 9 3ano/iHeHHE TEXHUYECKON JOKYMEHTAIMH
o pe3yJLTAaTaM 0CMOTPAa CHCTEM BOJIOOTBEACHHUSA.

,D,J'IFI NPOBEPKUN Ka4veCTBa pa60T NO COOPYXEHNKO BHyTpeHHeIZ 7 Hapy>|<H0|7| KaHaJIn3auNOHHbIX
CeTen CocTaBnsaeTCcsl KOMUCCUS, B COCTaB KOTOpOVI BKITHOHAKOTCA nNpeacraBuUTesin:

MpoeKkTNpoBLLKK (NpeacTaBUTENM aBTOPCKOro Hag3opa);

KomnaHun, nccnegyrowme reonornto, rmgaposiorno 1 apyrue xapakTepucTukn MECTHOCTM
(NMpocbunbHbIE cneumanncTbl);

Moapsayuk (cneumnanuctsbl, pykosoautenn CMP, pabotHuku MTO);

3akas4uk (MHCNeKTopbl TeXHaA30pa);

BoamoxHo yyactune npegcrasuternen [ocHagsopa.

Kaxxgast n3 cTopoH oTBeYaeT 3a CBOK 061acTb TECTMPOBAHUSA N HECET 3a HEE OTBETCTBEHHOCTb.
B cnyyae obHapyXeHnss HeCOOTBETCTBUSA HOPMATUBHBIM TPEOOBaAHUAM UIM NPOEKTHOM
AOKYyMeHTauun (no owmnbke nnn Hegornsaay), BAHOBHUKM MOTYT HECTU OnNpeaenéxHHyo

3aKoHoZaTesIbHO OTBETCTBEHHOCTb. [locne nposeageHnd NCNbITAHUW CETU COCTaBMSAETCS aKT O
nposegeHnn n pesyrnbrtaTtax. AKT nognucelBaeTcs BCEMU y4aCTHUKaMn KOMUCCnun



Ob6beKkTbl TECTMPOBAHUS

McnblTaHnio nognexar BHYTPEHHAA N HApyXHad KaHanm3aunoHHbIE CETU, B COCTAaB KOTOPbIX
BXOOAT:

Tpy6onposoap! (TT1);

3anopHo-perynupytoLiasa annapaTypa;

Konogupbl;

Crosiku;

MoaknoyeHns caHTexHMYeckoro o6opyaoBaHus.
OK3aMeH Ans cucTeMbl BHYTPEHHEN KaHanusaumm

lMpoBepka NpaBUNbHOCTU MOHTa)a CUCTEMbI BHYTPEHHEW KaHanmsauum n ak3aMmeHoBKa
NpoBOAATCS nepeq HavYanomM paboT No BHyTpeHHeN oTaenke. TecTnpoBaHne NnpoBoanTCA
METOAOM NMponmnea. Y4acTkm ceTn — TpybonpoBoAbl, MPOSIOXKEHHbIE B NOAMNOSbHbLIX KaHanax nnm
B 3eMrie, UCMbITbIBAOTCS HanMBaHMeM BOAbI A0 TOro Xe YPOBHS, YTO 1 NOSIOBUHA NEPBOro
aTaxa. Bce yyacTtkm BHyTpeHHero TI1 TecTMpytoT 4O TOro, Kak OHM ByayT 3akpbiTbl B NpoLecc
nocnegyowmx paodor.

CocTtaB cuctemsl BHyTpeHHeIZ KaHalin3aumnn

B cocTaB ceTu BHYTPEHHEN kaHanusaumm BXxoasaT creaytolime o6bekTbl: cCaHTEXHUYECKNE
Npnbopbl (BaHHbI, MOVIKK, AyLLIEBbIE NOAAOHbI, YHUTA3bl U NoAKMoYaemasi OblToBasi TEXHUKA, U3
KOTOPOW OCYLLIECTBINAETCH CNB BOAbl B KAHANN3aLUMOHHYI CeTb 1 T.4.), 3anopHas apMmartypa,
KaHanM3aumnoHHble CTOsIKM, TpybonpoBoabl, COEANHSIOLLME CaHUTAaPHO TEXHUYECKME YCTPOUCTBA
CO CTOSIKAMM.

BusyanbHasi npoBepka 3N1eMEHTOB CETU BHYTPEHHEN KaHanusauum

Bce anemeHTbl BHYTPEHHEN KaHANM3auMoHHOM CETU A0STKHbI ObITb BbINOMTHEHbI U3
Ka4yeCTBEHHbIX AeTanen u npaBuibHO COCTbIKOBaHbI. Bce caHTexHn4Yeckne yCTponcTea A0SKHbI
ObITb NogkmtoyeHsbl K TI nocpeactBom cnoHoB. Tpybbl — MATM NO4 YKIOHOM B CTOPOHY
ctosika. Pactpybbl coeAnHNTESbHBIX 3NEeMEHTOB (MY(T 3TO HE KacaeTCsl) AOSTKHbI
packpblBaTbCA HABCTPeYYy BOAHOMY MOTOKY, NpMcoegMHEHNE K TpybonpoBoay AonyckaeTcsi Noa
yrnom go 45 rpagycos. AnameTtp Tpyd BAOMNb MarucTpanu no xo4y NoToka MoxeT
YBENNYMBATLCA, HO HUKAK HE YMeHbLUaTbCcs. PaHoBada Tpyba AomKHA MMETb ANaMETP He
MEHbLUNIN, YEeM CTOSIK, a CTOSIK — ObITb CTPOro BepTuKanbHbIM. Bce caHTexHU4eckne yCTponcTea,
Bpe3KM U cCoeaUHEHNS OOSMKHbI HAaXOOUTbCA Ha MecTaX, yKa3aHHbIX B MPOEeKTe U Ha
OroBOPEHHOM HOpMaMu BbicoTe. [1poBepka BCeX 3TUX YCNOBUN — YacTb NPOBEPKN BHYTPEHHEN
KaHanmsauuu.

Ecnn Bce aTn TpeboBaHus cobntoaeHbl, NPOBEPSAETCS, eCTb NN B MarucTpanu CTPOUTENbHbIN
mycop. Ecnn mycop nmeetcs, TpybonpoBon HEO6X0ANMO NPOYNCTUTD.



cnbiTaHne TpybonpoBoaa NpofivBKOK

[MocKonbKy BHYTPEHHASA KaHanuM3aums caMoTéyHas, To ecTb 6e3HanopHas, npoBepsieTcs
NPOYHOCTb TPYD U repMEeTUYHOCTb BCEX COeAMHEHUIN NPOoNnBOM. [JenaeTtcs 370 NpocCTo.
lMpoBepsAeMbIN Yy4aCTOK «Jiexaka» (4acTb ocHOBHOro TI1) oTropaxkmBaeTcsa Npu NOMOLLM
3arnyLek, yctaHaBnMBaeMbIX B PEBU3NSIX, OT OCTarlbHOM CETU M Yepes3 naTpyoku
CaHTEXHUYECKMX YCTPONCTB 3anonHsaeTcsa Bogon. CornacHo CHul ucneitaHms cumntatoTcs
NnpaBuUIibHbIMU, €CIIU B HAaNofHEeHNN y4acTBoBano 75% CaHTeXHUYEeCKNX YCTPOWUCTB,
NOAOKITIOYEHHbIX K 3TOMY yyacTKy. Ecnun 3a 10-15 MUHYT (C MOMEHTa HaMNOJSTHEHMWS) COEANHEHUS
TECTUPYEMOro y4acTKa He Janu Teub, 3K3aMeH cuMTaeTcs ycnewHo npongeHHbiM. OgHako, ans
npoBefeHns TeCTMpPOBaHNS MeTOA0M NponnBa HeobxoauMa TemnepaTtypa Bo3ayxa He Huxke
5°C. Ecnu aT0 ycnoBume He BbINONHAETCS U HET BOAbl, MPOBOANTCSA NHEBMaTU4YecKas
nposepka.

[MHeBMaTUYECKUIA 3K3aMeH

OTO NpoBepka COeANHEHUN HarHeTaHMeM B CETb CXXaToro Bo3agyxa. [nsa noniMmepHsix Tpy6
nasneHue coctaenset 0,05 MlMa. OHo nopaepxmBaetcsa B Tl B TeyeHne 15 MuHyT. B 31O
BpeMs ocMaTpmBalTCa BCe coeanHeHus. [Ins KOHTponst Ha coeauHEHUs getanen HaHoOCUTCA
MblfibHas aMynbeus. [1py NPOXOXKAEHNN CKBO3b HEE BbIXOASALLME MY3blPbKM BO34yXa CTAHOBATCS
BUOUMbIMKU. Takke MOXHO onpeaenuTb BbIXOXAeHWe BO34yxa No 3BYKY. Ecnv yTedek He
HabngaeTcs, CMCTEMa CYMTAETCS BblAepXKaBLlen TECTUPOBaHUE.

MpakTnyeckoe 3aHaTme Ne 10

Tema: UteHune yepTexxen cuctemMbl OTONNEHNSA 3a4aHUK. [MOCTPOEHME aKCOHOMETPUYECKOM
CXeMbl CUCTEMbI OTOMNMNEHUS.

Uenb:
1 HAy4YNTBLCA YNTaTb YEPTEXM N CXEMbI CUCTEM OTOMNSEHUS |
2 Hay4nTbCHA CTPOUTb MOHTaXHbIE CXEMbl CUCTEM OTOMMEHUS 30aHUN.

3apaHue:

1 n3yuunTb rpadmyeckne obo3HavyeHns anemeHToB TpybonpoBoaa U CUCTEM OTOMNNEHNUSA U
BEHTUNALNM 30aHUN;

2 BbINOMHUTL TPACCUPOBKY TPYOONPOBOAOB CUCTEMbI OTOMNSIEHUS, PACMONO-XNTb OTONUTENbHbIE
npubopsbl (pagmaTtopbl) B XKUMbIX NOMELLEHUSX Ha NiaHe 34aHus;

3 Bbl4EPTUTH MOHTAXHYK CXEMY CUCTEMbI OTOMMEHUS 30aHMA U onncaTb NO-pPSOoK
KOHCTPYMPOBaHUS;

4 onucaTtb NOPSA0K KOHCTPYMPOBAHNSA CUCTEMbI OTOMNSNEHUS 3OaHUS;

5 OTBETUTbL NMCBbMEHHO Ha KOHTPOJIbHBIE BOMPOCHI 1 MO UTOoram paboTbl COCTaBUTb OTYET.

UcxopgHble gaHHbIe:

1) cuctema OTONMEHUs — LLEHTPanNM30BaHHas;

2) BUA TENMOHOCUTENSA — ropsiyasa BoAa;

3) KONMYECTBO ATAXEMN B XKUITOM 34aHUM N3AT = 2;

4) hparmMeHT NnaHa 3gaHnst NPUHATL U3 NPaKTUYeckon paboTbl 1, ocTanbHble UCXOAHbIE
AaHHble NPUHATBL COrNacHoO NOpPsiAKOBOMY HOMepY B Tabnuue 6.1.

Tabnuua 6.1 — MicxogHble gaHHble AN NpakTM4eckon paboThl

Ne n/n Cxema cuctembl otonneHma Cxema cucte-mbl oTonneHns PacnonoxeHne CToskoB
Cnocob

nobyxaeHus



27 C nonyTHbIM ABMXEHNEM BOAbl, ABYXTpybHasi C BepxHen
pasBogkon BeptukansHo VckyccTBeH-Hoe

Mopsiaok BbINONHEHMSA paboTbl

6.1 BHUMaTenbHO N3yunnu 1 nepevepTunm rpadundeckme o603HavYeHNs arne-meHToB
TpybonpoBoga 1 cUCTEM OTOMNSIEHUSA N BEHTUNALMM 30aHun B Tabnuyy 6.2 cornacHo [ 1],
cobnogasa npy 3TOM TOYHOCTb M aKKypaTHOCTb.

Tabnuua 6.2 — Npadmyeckne 0603Ha4eHMA aNemMeHToB TpybonpoBoaa U CUCTEM OTOMNSIEHUSA U
BEHTUNAUMU 34aHU

6.2 BbInonHunm TpaccmpoBKy TpybonpoBoAOB CUCTEMbI OTOMMeHNs. Pacnonoxumnm
oTonuTENbHbIE NPUBOPLI (PagMaToOpPbl) B XKUMbIX MOMELLEHMAX B HALLAX NO4 CBETOBLIMU
npoémamm (CM. pUCyHok 6.1).

- [ A

S0 S MEGASIKRY,

PucyHok 6.1 — TpaccupoBka TpybonpoB0oA0OB CUCTEMbI OTOMSIEHNSA 30aHUS
2) BbluepTunm MOHTaXHyt0 CXxeMy cUcTeMbl OToMNNeHus 3gaHna . Onucanu nopsiaokK
KOHCTPYMPOBAHNA CUCTEMbI OTOMMEHNSA 30aHUS.

PucyHok 6.2 — MoHTaXHasi cxema CUCTeMbl OTOMSMEHUs 34aHus
Mpuctynas k paboTe Hag akCOHOMETPUYECKNM YEPTEXKOM, B MEPBYIO O4Mepeab ONpeaensioT

OCHOBHOE KOfbLIO ABWMXXEHUSI TENSTIOHOCUTENS — MYTb K CaMOMY yAareHHOMY U3 3f1IEMEHTOB OT
KoTna u obpartHo.


http://www.megasik.ru/uploads/posts/2012-09/1347394441_risunok-6.1-trassirovka-truboprovodov-sistemy-otopleniya-zdaniya.jpg
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MoabITOXMB U3YHYEHHOE, CKaXKEM, YTO aKCOHOMETPUIO BbINOSHAOT B 00s3aTeNbHOM nopsigke,
HEe3aBUCKMMO OT TUMNa CUCTEMbI KOMMYHUKaLMK ANS COOPY>XEHUI NOOro Tmna HasHa4YeHus.
Vimesa nepen rnaszamu rpadomyeckuii YepTeX, MOHTaXKHUKM BbiCTpee onpeaensioT, Kakon o0bem
paboT NpeacTouT NpoaenaTtb U Kak UMEHHO BbIMMSANT CETb.

MpakTnyeckoe 3aHaTne Ne 11 3anonHeHUe TeXHUYECKOU AOKYMEHTauuu no pesynbratam
OCMOTpa CUCTEM OTONJEeHUsA

AKT OIIPECCOBKH CUCTEMBI OTOIUIEHHUS — BaXKHBIN IOKYMEHT, KOTOPBIN SIBIISIETCS PE3Y/IbTaTOM
MIPOBEJCHUS THIPABINYECKUX UCIIBITATEIbHBIX paOOT M rapaHTHEl HOPMAIBHOTO () YHKIIMOHUPOBAHUS
OJTHOW M3 OCHOBHBIX CHCTEM >KU3HEOOECTIEUeHUsI POCCUSH B XOJIOIHOE BpeMs Toia.

B kakux ciiydasix COCTaBIISIETCS

AKT 00s13aTeNeH Mpu:

e BBoje B DKCIUTyaTaI[Mio HOBOTO 000pyI0BaHUs. AKT OYJET MOATBEPKACHUEM TOTO, YTO KaXIBIA SJIEMEHT
HaXOJIUTCSI Ha CBOEM MECTE, MOHTaX ITPOU3BEJICH OTBETCTBEHHO, CUCTEMA paboTaerT.

e Hacrynnenuu oronurensHoro ce3oHa. [locie geTHero nepepbiBa B paboTe TpyObl MOTJIM BBIMTH U3 CTPOSI.
[Tocne mpoBepkH UX MPOITYCKHOM CIIOCOOHOCTH U COCTABIISIETCS aKT.

e Ve NpoBEACHHBIX PEMOHTHBIX padOTax.



e BO3HHKHOBEHUH KYITUPOBAHHBIX aBApUUHBIX CUTYaIlUi Ha TpyOompoBoe. CrenuaaucTsl TAKUM 00pa3oM
BBISBJISIIOT 00hEM HEOOXOIMMBIX paboT, ciadble MecTa CYIIECTBYIONIEH OTOMUTENLHOMN CEeTH.

Jlist GecriepeOoliHO# pabOThI CUCTEMBI OTOIUICHHSI HEOOXOIMMbI KOHTPOJIbHBIC TPO(DUIAKTUICCKIE
MPOBEPKH, JOCTOBEPHAss HHPOPMAIUS O KAYeCTBEHHOM ()YHKIIMOHUPOBAHUH CUCTEMBI ITPH 3aITyCKE.

KTo nmpouszBoaut

CaMOCTOSTEIIFHO YaCTHBIC Jinia OommpeCCOBKY CUCTEMBI OTOINICHUS HUKOTAa HE IIPOBOJAT, TaK KaK 3TO
COIIPSAXKCHO C pUCKOM IJIA 310POBbA. Z[J'IH IPOBECACHUA OIIPECCOBKU HY>KHBI CHCI_[I/I(bI/I'-IeCKI/IC HAaBBIKHU U
3HaHUA.

[ToaTomy 11 OCYIIECTBIIEHUS IPOBEPKU OTOIUIEHUS 00pAIalOTCs B ClIEUAIN3UPOBAaHHbIE
OpraHu3anuu. ITo MOKeT ObITh TeIIoCHa0Karomas Komnanus. Takke UMeeT MpaBo MPOBOIUTH
Takue paboThl 0OCITYKMBAIOIIAsi KOMITAHHUS, €CJIA B €€ IITaTe €CTh CIEIUAINCT C IMTOIXOISIIAM
00pa3oBaHUEM U HAaBBIKAMHU.

CYTB U BUABI OITPECCCOBKHU

Ceiiuac OTOIJIEHUE YaIlle BCET0 OCYIIECTBIIAETCA CUCTEMON «BOJSHOTO KOHTYpay. [Ipu 3ToM Harperas
BOJIa IIUPKYJIUPYET 1o TpyOaM, cooOImasi CBOO TETUIOBYIO SHEPTHUIO B IoMelieHus. HexomycTiumbl
MPOTEUKH, TPYOOIIPOBOI ATl HOPMAIBHOM pabOThI TOJIKEH ObITh MOJHOCTHIO TepMeTrueH. OnpeccoBka
K€ CIeIUaIbHO CO3/1aeT B TpyOe 00beM 00JIbIlIe HOPMAIBHOTO.

Koraa 3o MPOU3BOJAUTCH C IOMOIIBIO BO3AyXa — I3TO HA3LIBACTCH HHeBMOOHpeCCOBKOﬁ.

Korzaa ¢ moMomipio BOjibI, TO TupoornpeccoBkoi. [locneanuit cnoco0 cuntaercst 0oee 0€30MacHbIM U
no3tomy 6osee nmonymspeH. [1o 9Toif mpuunHe B kKauecTBe OJaHKa MPUBEIEH MPUMEP THAPOOIPECCOBKH.

[Tpu ucnbITaHUSAX PEKOMEHAYETCsl He MPEBBIIATh JaBlIeHne BHYTpU TpyOsl 6osee yem 15 mlla. Eciau peus
UJIET O TIOJHITHY JaBJICHUS C TIOMOIIBIO BOJBI, TO 3/I€Ch €CTh OrpaHHUeHHs. MaKkCHMaIbHO BO3MOXKHOE
JTaBJIEHUE He JIOJDKHO MPEBBIIIaTh 00bIYHO pabodee 6osee ueM Ha 30%.

B MHOrosTa)KHBIX JoMax HpI/I6eFaIOT K ITHEBMOOIIPECCOBKE, €CJIN TPY6LI OYCHb CTapbIC U €CTh
BCPOATHOCTH 3aTOIIJICHU. Ho TOr1a BOBHUKACT YPOBCHL pHUCKa U BCC KUJIBIBI JOJI>KHBI OBITh
YBCAOMIICHBI O ITPOBOAHUMBIX HCIIBITAHUAX.

HpOLICCC pa6OTBI HCCHO)KHBIﬁ, HO MHOTOXTAITHBIH. AHFOpI/ITM BBITJIAOUT TAK:

e IIpoucxonut MoAroToBKa HEOOXOAMMBIX MaTEPHAIOB U 0OOPYIOBAHMS.

e  (CnuB XUIKOCTH, KOTOpas ObUIa B OTONMUTENIBHOMN cUCTEME paHee.

e 3akauMBaHUE HOBOM.

e Co3aaHue MakCHMaJIbHO BO3MOKHOT'O IPOBEPOYHOTO JABJICHHUS.

e (CHATHE KOHTPOJBHBIX 3aMepPOB uepe3 10 MuHyT.

e TIpombIBKa, peryJMpoBKa OTOMUTEIBLHON CHUCTEMBI O HOPMaJIbHBIX MOKa3aTeel 1aBlieHusl BHYTPH.
e JlokyMeHTaJIbHOE 0(OpMIICHHE TPOBEAECHHBIX paboT, (GOPMUPOBAHHUE OTUETOB U AKTOB.

Ho Tak criucok npoueayp BBIMISAUT TOJBKO B CIIy4ae, €CIIM HUKAKUX «TOHKUX MECT» B CUCTEME
OTOIUICHHUS HET U, COOTBETCTBEHHO, TEPMETHYHOCTh B HEl He HapymaeTcs. Eciu ske naBienne ObIcTpo



NajaeT, He IEP’KUTCS, 3HAUUT, CUCTEMa HYKJAeTCs B MPOBEICHUN PEMOHTHBIX paboT. B Takoii cutyanuu
CTHELMATHCT BBIMIOTHACT HYXHBIE IeHCTBUA (3aMeHa TPpYObl, TepMETH3aLUsl COSANHEHUH, IPOUNCTKA U
p.), a MOTOM HA4MHAET OMPECCOBKY C caMoro Havasna. TonbKo BblAepkKaBIIasi UCIIBITAHUE CUCTEMA
OTOIUIEHUS OBIBAET AOIYILEHA K OTOUTEIBHOMY CE30HY.

Baxusiii Hroanc! OnpeccoBka JOMKHA TPOU3BOIUTHCS MOCIIE YUCTKU M POMBIBKH TpYyO. MHa4e consiHbIe
U Ipyrye OTJI0KEHUS BHYTPU UX MOT'YT 3aMaCKUpPOBATh BO3MOXHBIE BHEIIHUE ITOBPEKICHHUS U IIPOPHIBHI.

Ecnu Ha BHYTpeHHEH MOBEPXHOCTU €CTh OTIOXKEHHS MOpsiaKka 1 cM, TO 3TO CHUXKAET OOIIYIO TeIIO0TAAYY
u KI1/] Ha 15 u 60ree mpoeHTOB OT O0IIMX MoKa3aTenei. [ TOKyMeHTaIbHOTO MOATBEPKACHUS
MPOYKUCTKH TOXKE COCTABIIACTCS CHEIMANIbHBIIN aKT.

SBnsercs au Oymara o0s3aTenbHON

[TpuBeneHHble O1aHK U 00pa3el ABISAIOTCA IPUMEPOM, PEKOMEHTyeMOM (POPMOIL JIsl COCTaBJICHUS aKTa,
HO HUKaK He 00s3aTebHbIM I BCEX JOKYMEHTOM. BO3M0OXKHO, B HEKOTOPBIX Ciiydasx Oojiee y10OHBIMU
OyayT npyrue BapuaHThI (PUKCAIMU TPOBOJMMBIX padOT IO MPOBEPKEe KOMMYHAIBHBIX cucTeM. K clioBy,
TaKXke, yTeM HIPaBInYeCKOr0 UCIIBITaHUs, IPOBEPSAETCS CUCTEMA TOPSAUYETr0 BOAOCHAOKEHNUS.

CocTaBHbBIC YacTH aKTa OIIPCCCOBKU CUCTCMbI OTOILJICHHA

BBepxy cneBa yka3biBaeTcsi nHGopMalus 00 opraHusaiuu, KoTopasi IpoBoauia npoBepky. B uaeane
JIOJKHA CTOSITh TIOJINKCH JIJISt YTBEPKICHHUS TJIABHBIM SHEPTEeTUKOM TEIIJIOCHAOKAIOIIEeH OpraHu3aliiy.

Brepxy cnpaBa H0KHBI COACPKATHCS CBEICHHS 00 aOoHEHTE. TO €CTh O TOM, KTO SIBJISIETCSI KIIMEHTOM U
NOTPEOUTENEM OTOMMUTEIBHBIX YCIYT. DTO MOXKET OBITh TOBAPUIIECTBO KHUIJIBbIIOB KOHKPETHOTO JIOMA,
Kakas-mubo opraHusalusi, KoTopas 3aHUMaeT 3JJaHKe, BIaiesel] YaCTHOrO JJOMa U TIp.

BakHo yka3pIBaTh HAUMEHOBAHUSI U APyTrHe CBeeHHsI TOYHO ¥ MOAPOOHO. AIPec B ITOM ClIyyae
HE00X0aNM.

B ocHOBHOI YacTH akTa YKa3bIBAKOTCA:

I'opon.

Uucno noanucanus akta (M caMoil OIPECCOBKH).

TennocHabxaro1mas opraHuzanus: ee popma coOCTBEHHOCTH, HauMeHoBaHue, PO npencraBuTes.

Kto u3 npencraButeneit aboHEHTa OCYIIECTBIISLII IPUEMKY CUCTEMBI OTOIIeHus nocie ucnbitanus: ®UO,
JOJIKHOCTB.

Jlo kakux rokasaresei ObIJIO MOJHATO IaBJIEHUE B CUCTEME , YKa3bIBAIOTCSI KT'C/CM2.

Jlo xakux mokazateneil oHo ynano nocie 10 MUHYT, MOCIEAYIOMIMX 32 OTKIIOUECHHEM (€ TUHHIIBI
U3MEpEHUS 37IeCh TOXKE KI'c/CM2, IOMYCTUMO Takke U3MepsTh ero B MIla mpu Hanuuuu TOYHBIX TaHHBIX
Ha ATOT CYET).

[Tponuia nnu He IpoILIa CUCTEMA UCTIBITAHUE (3AMOIHSIONIEMY HYXKHO MTOAYEPKHYTh BEPHBIN BapHAHT).



«YTBEPXKIAIO» ABOHEHT
I'masusni 3gepreTux OO0 «KOTK» TCK «KpyTsle nepisr
IL K. Koctepusn
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TrHIAPAaBJIHYECKOT 0 HCIIBITAHHA CHCTEMBI OTOINIEHHA
(pexoMeHIYeMaA dopma)

r. (ropox) «12» cenTaopa 2019
JdomaNe 123 MO VJI. ATTIeKCAHIPOBCKOM

MBI, HHZKETIOAMHCABIIHECH, IPEACTABHTEIb TEILTOCHAOKAa oM e H opraHusanuH ((opma
COOCTBEHHOCTH + Ha3BaHHE OpraHM3allyH) B 1une: Mpanosa A A.

IIpencraBuTes a0OHEHTa TCXK «KpyTble mepus»
B mune ITerposa ML A.

3aKirounTeIbHAs YaCTh COCTOUT U3 MOANKCEN U neyaTel (IpyU Halu4uu) NpeAcTaBUTENCH:
AGoHeHTa.

TennmocHabxaromei opraHu3aIyH.

OO6cnyxuBaroleil opraHu3anuy.

B nienom akrt OMMPECCOBKH CUCTEMbI OTOIIJICHUS — y,ZLO6HBII>i HepBI/I‘{HLII\/’I JOKYMCHT, 34 3aII0JIHCHUC
KOTOPOIro HECET OTBETCTBECHHOCTD T€HJ'IOCH36)K3IOHI&$I opranu3anus.

IIpakTnyeckoe 3auaTue Ne 12 YerpaHeHHe yredek BOJAbI B
OTONMUTEJLHBIX MPHOOPAX

[MoTeub MOXET pagnaTopHas nfacTuHa Unu CTblK MeXay cekunamu. B nepBom cnyyae nydiie
cpa3sy 3aMeHUTb NOBPEXOEHHbIN 3NEMEHT. ECnun 3T0 HEBO3MOXXHO, TO C HEGONbLLIOW TEYbLHO
CrpaBngalTCA C MOMOLLbIO XONOAHOM CBapkn. Ee MOXHO KynuTb B Nl06OM CTPOUTENBHOM
MarasuHe. IHCTpyKUMS MO NPUMEHEHMUIO A0STKHA BbITh Ha ynakoBKe.

[lns pemMoHTa pagnaTopa NepekpbIBaloT CTOSIK, 3a4NLLA0T, 06E3XXMPUBaOT NOBPEXOEHHOE
MECTO, MoCrie Yero HaHOCST repMeTU3MPYIOLLIMIA COCTaB Ha camy Ablpy M 06nacTb BOKPYr Hee.
Ceapka AormKkHa 3aKpbITb NpumMepHO 3-4 cMm Tpybbl BoKpyr ceua. Coctas GbICTPO 3acThbiBaET.
Mocrne NoMHOro BbICbIXaHUS MOXHO 3anyCTUTb OTOMJIEHME.

Ecnu TeyeT mexay cekunsiMu, To pagnatop AEMOHTUPYIOT U NIIOTHO 3aTArMBAOT HUNMENbHOE
coeavHeHue. Mpu 3akpenneHmn HANMNENs HY)XKHO NPUIOXUTb MakCUMyM ycunuin. Ero
NpaKTUYeCKN HEBO3MOXHO CrioMaTb, MO3TOMY 60sTbCsl He cToUT. 1o OKOHYaHUK paboT
paguaTop ycTaHaBMMBaKT Ha CTapoe MEeCTO M BKIOYAlOT nogady TEMNNOHOCUTESSI.


https://assistentus.ru/wp-content/uploads/2017/11/akt-opressovki-sistemi-otopleniya-1000.jpg

KAK YCTPAHUTb TEYb B YYT'YHHOW BEATAPEE

B nepeyto o4yepenb, Hy)kHO cobpaTb BbITEKaKLLMI TenroHocuTenb. [ns aToro noacrtaBbTe Tas,
BeApO UNu Apyryto eMkocTb. Mpu pas3bpbi3rMBaHMM BOAbl HAKpPOWTe GaTapeto 0AesnioM, KOHLUbI
KOTOPOro onycTuTe B Ta3 Unun Begpo.

MapannenbHO NnepekponTe NocTynneHne Boabl. Ecnun Ha Tpybe psagom ¢ 6atapeen ycTtaHOBIEH
3anopHbIN KpaH, NPOCTO NOBEPHUTE €ro.

Ecnu 3anopHas apmatypa ycTaHOBeHa Ha NecTHULE UK B NoaBane, No3BOHUTE B AUCNETYEPCKUI
oTaen ynpaensiioLien komnaHun. Homepa tenedoHoB aBapuiiHbIX Cry6 ecTb Ha cTeHaax B
Ka)kaoM noabvesae, a ecrim Ux HeT, NOCMOoTpUTe NHGopMaLmo B MHTEpHeTe Ha caiTe YK. Bbizos
3adUKCMPYIOT B aBapUNHOM XypHare, 1 no ykasaHHOMY afpecy BbleAeT COTPYAHWK, KOTOPbIN
nepekpoeT noAarLLyo NMHUK. Bnagenbubl YacTHbIX JOMOB NEPeKpbIBalOT TEMMOBbIE TMHUM
CaMOCTOATENbHO.

KTO OOJTXEH YMHUTb NMOCTPALOABLUYIO BATAPEIO

CornacHo lNoctaHoBneHuto MNMpasutensctea P® ot 13.08.06 Ne 491 B pegakuum ot 29.06.2020 r.,
9TMM AOIKHA 3aHMMaTbCS ynpaensoLwas komnaHms. PasroBopsl 0 Tom, 4to YK peMoHTupyeT



GaTapen TONbKO B Criydae, ecrnvm Mexay HUMKU 1 06LLEAOMOBOWM CUCTEMOW HE YCTAHOBINEH 3arOpHbIi
KpaH, MPOTUBOPEYNT 3aKOHY.

CornacHo n 6 ct.1 NoctaHoBneHnsa N2e491, ctosikn, pagunaTopbl, 3anopHas apmartypa, u
apyroe obopyanoBaHue pacnosiodXeHHOe Ha KOJINIEeKTUBHbIX CeTAX, OTHOCUTCA K
o6LweaoOMOBOMY UMYLLIECTBY U OOJMKHO 06CNyXnBaThbCs ynpasnsitowen komnaimen. Hanmuve
3anopHOro BEHTUSIAA TaM He oroBapuBaeTcsl. TakoW XXe No3uLuKn NpuaepXKMBaroTca
MuHpernoH Poccumn n BepxoBHbIN cya.



e ¢

Bnagenbupbl YacTHbIX JOMOBNageHWM OpraHn3oBbIBAKOT PEMOHT CBOMMU CUIMaMun Unm c
npmene4yeHnemM CTOPOHHUX crneunarnimcTtoB, gaxe ecri A0M NpUcoeanHEH K JIMHUWU LEHTPAarbHOIO
TennocHabXeHus.



Ecnn Bo BpeMaA peMOHTa Obin NnepeKpbIT KpaH B nogBare Uiy noabes3na, cpady nocrjie OKoOH4YaHuA
peMOHTa CHOBa BbI30OBUTE MacTepa, KOTOprIZ €ro OTKpOeET. OnuTenbHoOe OTKNIOYEHNE TEMNIOBOMU
JINHUN MOXET BbIBECTU N3 CTPOA 6aTapeV| BO BCEM CTOAKe.

BOoNbLUIMHCTBO METOA0B CaMOCTOATENBHOIO YCTpaHeHNsa AeekToB B pagnaTopax SaloT BPEMEHHbIN
achbdexT. bes kBannrumMpoBaHHOro peMoHTa Takor oTonuTenb OyaeT NOCTOSAHHO NOATEKATb.
[MoaTomy nocre OKOHYaHUSA OTOMUTENBbHOrO Nepmoa Hy>KHO NPUrNacuTb CneLmanmcTa, KOTopbin
obcnenyeT nocTpagasLuyo 6aTapeto 1 3aBapuUT NOBPEXAEHHbIN YyryH. Tennosblie Npubopsl,
ycTaHoBrieHHble 25-30 neT Hasaa, ny4lle 3aMmeHnTb, NOCKOSIbKY Bermka BEPOSTHOCTb, YTO 13-3a
N3HOCa MeTanna cuTyaumsi NOBTOPUTCS.

KAK 3AOENATb TPELLMHY Unn CBULL HA CEKLUKN

MeToa, KOTOPbIM MOXHO YCTPaHUTb AedEKT, 3aBUCUT OT pasmepa nospexaeHusi. HebonbLuyio
AbIPOYKY AOCTAaTOYHO 3aTKHYTb AEePEBSHHbLIM KOMbILLIKOM, a NIMHEeNHble AedeKTbl 3aaenbiBaloT
XorogHou ceapkon. KpynHble NoBpeXaeHnst Ha YyryHe peMOHTMpOoBaTb 6eCcrnonesHo — ny4lle He
TPaTUTb BPEMS U KYNUTb HOBLIN pagnaTop.

1. NMpuMeHeHne aepeBAHHOrO KOsbiLKa.

UT06bI 3aTKHYTb OTBEPCTUNE, HAOO Crerka paccBepnuTb 06pas3oBaBLLMINCS CBULL, U BOTKHYTb B HEFO
3apaHee NoAroTOBMEHHbIN Kycodek aepesa. MNOTHbIN, HO XPYMNKUIA YYryH CROXHO cBepnuTb. [Ang
paboTbl NOHaA06ATCA MOLLHas BbICOKOOOOPOTHas Apenb 1 nobeamTosble ceepna. Bo Bpems
cBeprieHns obasaTtenbHO Aenante nepepbiBbl U HE AonyckanTe neperpesa metanna. MiHave yyryH
pas3pyLUMTCS elle curbHee, a cBeprio criomaetcs. [locne ceeprieHns obpaboTtante kpasi oTBEpPCTUA
repMeTMKOM, KOTOPbI 3aMeannT KOPPO3UIO U 3aKPENUT KOSbILEK BHYTPY KOpnyca.

2. XonogHasi cBapka.

Mpn nokynke cpencrea ybegmrech, YTO BbIbpaHHOE CpeacTBO NOAXoauT Ans vyryHa. MNepen
MCNONb30BaHNEM OYMCTUTE MECTO MPOTEKAHMS OT KPacKu, pXKaB4YMHbI M MPOCYyLLUMTE hEHOM.
CmelwanTte KOMMOHEHTbI XONI0O4HOW CBApPKM COMNacHO MHCTPYKLMU, N HAHECUTE CMECh Ha
noBpeXxaeHHoe MeCTO.



BHOBb noakmntovaTbe OTOMNSIEHME MOXKHO TOSMBbKO MOCHE NMOMHOro 3acTbiBaHUs komno3uta. Metoq

noaxoAnT TONbKO ANst HeGoNbLIMX ﬂ,e('beKTOB — KpynHbl€ NoBpeXaAeHUA Takum cnocobom 3agenartb
HEBO3MOXHO.

KAK-ZAOERATE-TEUE-MENEY-CEKLUUAMU- YV HHOU-BATAPEW

I'Iospem,quMﬂ B 9TOW 30HE BO3HMKAKOT U3-3a KOppo3nn MmeTarisia Kkopnyca, paspyLeHua HUNnenen u
NpPoKnagok, yCTaHOBJIEHHbIX MeXay CEeKUNAMN. Ons yCTpaHeHUA noaTeKkaHumn HY>XHO YCTPaHUTb
BO3HUKLUMNE HENCMPABHOCTU.



yCTpaHI/ITb r|p06nemy MO>XHO HECKOMNbKMMU cnocobamu:

3agenatb Npop)xaBeBLLee MeCTO 3annaTkoi U3 GUHTa U TePMOCTOMKOrO Knes ANs CKNenBaHus
meTanna. CmMounTe GUHT UMK KYCOK TPAMOYKM KMEALLMM COCTaBOM M Kpernko oGMoTanTe MecTo
npoTekaHus. Pagnmatopom MOXHO MoSb30BaThCS TOMLKO MOCTE MOMHOro BbiChIXaHUs MaTepuaros.

HanoxuTb rmncoBo-LEMEHTHYI NoBA3KY. Bo3abMuTe NOPOBHY rmnca u LieMeHTa, passeauTte CMecb
BOAOW, YTOObI MOMYYMUICst COCTaB, HaroOMUHAIOLWLMIA TyCTyo cMeTaHy. CMoYMTE 3TON CMEChIo BUHT
MM NONOCKY Xion4yaToOyMaxkHOM TKaHW U obMoTanTe NOBpPEXAEHHOE MECTO.

Mcnonb3ynTe NopoLLKoBbIN repmeTuk. Hanbonee ygobHel Mapku, npegHasHavYeHHble Ans
CKIeMBaHNSA BraXHbIX NOBEPXHOCTEN. [1oaroToBbTE repMeTU3MpPYIOLLMIA COCTaB COrnacHo
NHCTPYKLUNN, N HANoOXWUTe ero Ha NoBpexXaeHHbIn CTbik. MoXeTe MCnonb3oBaTh XUOKUA repMeTUK,



KOTOpPbLIM MPOCTO 3arenTe NoBpexgeHHoe MecTo. He BknoyanTe Boay, Noka cpeacTBO NOSTHOCTLIO
He BbICOXHET.

Te, KTO UMeeT HaBbIkM JOMALLHEro MacTepa, CriecapHbIil MIHCTPYMEHT U MMeeT obpallaTbes ¢
KrtoYamm, MOryT 3aMeHUTb BHYTPEHHUE HUMNENM U NPOKNaakM Ha HUX. PaboTaTb C TshKenbim
4yryHom yao6Hee npv HanuynyM NoMOLLHMKa.

Mepen PEMOHTOM CHUMWUTE PagMaTop C KPOHLUTEMHOB M YIIOXWUTE €ro Ha NPOYHYH NOBEPXHOCTD.
Pa3bepuTte kopnyc, 4Tobbl 4OOpaTbCA A0 NOBPEXAEHHOrO CThika. s 3Toro noHagobsaTca Asa
pagMaTopHbIX Krtoya. BcTaBbTe X BHYTPb CEKLMIA CneBa U cnipaBa, YToObl OTKPYTUTb HAMMNENN B
MecTe npotekaHusi. MoXXHO OTKpy4MBaTb OAHMM KITHOYOM, NOOYEPEAHO BCTABNSAS €r0 C KaXKaomn
CTOPOHBbI.



Mpu paboTe Hy>HO OAHOBPEMEHHO OTKpy4MBaTb ABa HUMMNENS U caBuUraTb cekummn 6e3 nepekoca
OTHOCUTENBLHO ApYr Apyra. PasobpaTtb cTapbiil YyryHHbIA OTONUTENb AOBOMbHO CIOXHO, MO3TOMY
npuaeTcs NPUMEHsITb cuny. He Hy>KHO CHUMaTb KaXkayt CEKLMI0, JOCTaTOYHO AEMOHTMPOBATbL BECH
dparmeHT 6aTapen 40 MecTa, rae oHa Teyer.



Mocne pa3bopky 3aMeHNTE NOBPEXAEHHYIO NPOKNaAKy U NPOpPXKaBeBLUMIA HANMNENb U cobepute
HaTapeto 3aHOBO TeMU Xe KItoyaMu. YCTaHOBUTE pagmaTtop 06paTHO Ha KPOHLUTENHbI U BKIOYMTE
Boay. MNpoTeyka JOmKHa UCHE3HYTb.

3ameHa MeXCEKLMOHHBIX HAMNMEernen 1 Npoknagok — crioxkHas npoueaypa. Mpu otcyTcTBmm
YBEPEHHOCTM B CBOMX CUIMaXx fyylle He MbITaTbCs NOYMHUTL MONIOMKY CaMOCTOSATENbHO, a Bbi3BaTb
cneumanucta. He nmes HyXXHbIX HaBbIKOB, MOXHO NMoBpeauTb 6atapeto, UCNOPTUTL TPYObI 1 aaxe
Nony4nTb TPaBMmy.

KAK YCTPAHUTb NOATEKAHUE U3-NOA KOHTPIAAKU

anI‘-IVIHa, no KOTOpOIZ Kanaet XNAKOCTb U3-Nnoa KOHTpFaIZKI/I — OTXoXaeHue pr6bl OT pagnaTtopa.
Takag CUTyauuna Bbl3blIBA€TCA HECKOJIbKUMU NMPUHNHaAMMNU:

BbIxogom 13 cTpost ynnoTHUTENS B MECTE COEQNHEHUS.
Kopposunen — npopxaBeTb MOXET pagnaTtop Ha CTbike, Tpyba nnmn cama KoHTprarka.

MexaHn4yeckum BO34EeNCTBMEM — €CIM KTO-TO Cry4anHO BCTAHET HOron Ha Tpyby, nayLiyto K
6aTapee, Ny NOCTaBUT Ha HEE YTO-TO TSHXKENOe, U3-MoA KOHTPrarku noteyeT Boaa.






Cnocob yCTpaHeHus ,ueq)eKTa 3aBUCUT OT ero nNpmuynHbl, NO3TOMY CHa4arna Hy>XHO BbIACHUTb,
no4vyemy rnoTek CTbIK. [[a30BbIM KIOYOM OTKpyTUTE KOHTpFaIZKy, yoannte Ctapyro CMa3Ky 1 nogmMoTKY.
OCMOTpI/ITe MeCTO NMPOTEeKaHnA. O6paTwTe BHMMaHME Ha LermoCTHOCTb MeTarsia, Hann4uma
p>KaBYUHbI U TPELLUWNH:

Ecnun mecTo nogrekaHusa uernoe, HamoTanTe HOBbIN JIbHAHOW YNSIOTHUTENb, CMa3aHHbIN
repMeTuKoM, Unu ym-neHTy. Hakpytute KoHTpramky Ha mecto. OTKponTe nogady Bogbl.
MoaTekaHne OOMKHO NPEKPaTUTLCS.

Ecnn Teub BbI3BaHa paspyLwieHnem UJaVIGbI-BTyﬂKM, pacnonomeHHon BHYTpPW Kopnyca, unun
KOHTpFaVIKM, 3aMeHnTe NX HOBbIMW.

Mpv NpoTekaHWsX, BbI3BaHHbIX KOPPO3MEN TPYObl, COBUHLTE KOHTPraiiky, 06pexbTe AedEKTHbIN
Yy4acTOK 1 NNaLLKoW NOAKPYTUTE HECKOSbKO HOBbIX HATOK pe3bbbl. YTobbl 06nerynTs pabory,
CMaXbTe 3TO MECTO TEXHMYECKUM MacroM. 3aTeM HamoTawnTe Ha TpyOy HOBbIV YNNOTHUTESb U
3aKpyTuTE BCe 0bpaTHo.

NMPOTEYKU, CBA3AHHBLIE C 3ANOPHO-PEINYIIMPOBOYHON APMATYPOM

Ha 6onblUMHCTBE CTapbIX YyryHHbIX OaTapen ycTaHOBMNEHb! 3arnopHbIe KpaHbl, MO3BONSALINE
3aKpbITb BOAY NMOCre NpoTeYkM 1 cnycTuTb Bo3ayX. OHM, B OCHOBHOM, TEKYT M3-3a U3HOCa
NPOKNaaokK.



PeMoHTMpoBaTh 3anopHble WapoBble yCTpOVICTBa HepeHTGGGJ'IbHO — KOMMNEeKTyrnwne K HUM
I'IO[J,OGpaTb CITOXHO, 1 BeJinKa BEPOATHOCTb, YTO NMPOTEKaHNE NOCI1e PEMOHTA YCUTTUTCA. I'IoaTomy
Jiyyule cpasy KyrnnuTb HOBbIN KpaH — TeM bonee, 4YTO €ro CTOMMOCTb HEBENMKA.

YyryHHble pagnaTopbl YacTO OCHALLAKT PErynnpoBOYHbIMU KpaHamu. VX CTaBAaAT Ha nogatoLLyto
NIVHWIO NS perynupoBKn TeMnepaTtypbl Uy no3aav 6atapeun — ons ycTpaHeHUs: BO3AYLLUHbIX
npoobok.



|_|pI/I'-II/IHbI MX MOJTOMKN — M3HOC NPOKIaaokK, CalibHUKOB UIA 6yKC. I'Ip|/| BO3HUKHOBEHUWN HEMOJ1aO0K
HY>XHO onpeaennTtb NpuinHy nogtekaHua:

Ecnu kpaH He TONbKO TeYeT, HO U He perynupyeT nogadvy BoAbl — B HEM U3HOCUITUCH NPOKMaAKU.
Hy>XHO BbIKPYTUTb BEHTWIb, BpaLliasi ero NpOTMB YaCOBOW CTPESIKN, CHATb U3HOLLEHHYHO NPOKMaaKy u
3aMeHUTb ee HOBOW. 3aTem nogMoTaTh YMAOTHUTENb NOA YNNIOTHUTENbHYH KPOMKY M cobpaTh KpaH
obpaTHo.

MoaTekaHne BoObl MeXAy rankon U CTEPXKHEM BEHTUINS yKa3biBaeT HA U3HOC YMIOTHUTENbHOIO
canbHuka. B Taknx cnyvasx GbiBaeT 4OCTAaTOYHO NOAKPYTUTb KOPMYC FOMOBKM, YTOObI MpoTeyka
ncyesna. Ecnu ato He nomorno, NnoTpebyeTcss NOMEHATbL CanbHUK NN Bykcy.

MogpobHee 0 peMOHTE 3TUX YCTPOWUCTB MOXHO NPOYUTATbL B CTATbe O MNPOTEYKAX KDAHOB Ha
oTonuTesibHbIX I'IDI/I60an.

OnTmanbHoe peLleHne — BMECTO M3HOLLEHHOIo perynMpoBOYHOro KpaHa Ha BEPXHEN 4acTu
KOpryca yCTaHOBUTb COBPEMEHHbIN BO34YXOOTBOAYUK, KOTOPbI aBTOMaTUYECKN NUKBUANPYET
obpasyrowmecs Bo3ayLHbIE NPOBKK.



https://snpoteplopribor.ru/articles/kran-na-bataree-otopleniya-techet/
https://snpoteplopribor.ru/articles/kran-na-bataree-otopleniya-techet/

IIpakTnuyeckoe 3ausaTue Nel3 HaHeceHue M30a11IMHA HA TPYOBI

Ha ynuue n3onaunad pr6OI'IpOBO,D,OB oTonneHuns Tpe6yeTc;| 1 npum oTKpbITOM Ha3eMHOM
pasmMeweHnn, n npu CKprTOI7I npokKnaagke — nog 3emMnen.

MocnegHum cnocob GbiBaeT KaHanbHbIM — B TPAHLLEKD CNepBa YKNaablBaeTCcs Kene3o0eTOHHbIN
Xenob, a B HEM yXe paameluatoTcs Tpybbl. beckaHanbHbIM cnocob pasmeleHmst —
HenocpeacTBEHHO B FPyHTe.

lMpumeHsiemble u30msIUUOHHbIE Mamepuarsibl Pasfu4yaromcs He MosibKo 10
meniornpo8ooHOCMuU, HO U napo-, B000HeNPOHUUaemMocmu, 0o2o08e4Hocmu u

criocobam MOHMaxXa.

He ctonb oyeBmnaHa Heo6xoaMMOCTb yTenneHus Tpyb xonogHoro BogocHabxeHus. OgHako 6e3
Hee He 06OMNTUCL B TOM Clnyyae, koraa BogonpoBo, NPOSIOXKeH OTKPbITbIM Ha3€MHbIM CNOCOO0M
— pr6bl Tpe6yeTc;| 3alimiiaTtb OT NpoMep3aHna 1 nocnenyrowero noBpexgeHuA. Ho un BHYTPU
34aHnn n3onmnpoBaTth TPybbl BOAONPOBOAA TOXE NPUXOANTCS — AN NpeaoTBpaLLeHns
KOHOeHCauun Brarn Ha HuxX.

CTteknoBaTa, MMHeparnbHasi BaTa

[MpoBepeHHbIE NPAKTUKOW IKCMyaTaumMm N3onsaumoHHble maTepuanbsl. OTBevaloT TpeboBaHUAM
Cl61.13330.2012, CHw1I1 41-03-2003 n Hopmam noxapHon 6esonacHocTK npu ntobom cnocobe
npoknagku. MNpeacrtaensatoT cobor BornokHa agnameTpom 3-15 MKM, No CTpykType 6nuakune K
Kpuctannam.

CTeknoBaTa usrotaBnuBaeTcsi U3 OTXOO0B CTEKOSbHOro NPOV3BOACTBA, MUHBATa U3
KpeMHuIcoaep KaLlMX LUNAKOB U CUNUKATHBIX OTXOA0B MeTannyprin. Pasnuyuns nx cBoOMUCTs
He3HaunTenbHbI. BbinyckatoTcs B BUAE PYNOHOB, NMPOLUMBHbLIX MATOB, NMIINT M ONPECCOBaHHbIX
LUNUHOPOB.

C maTtepuanamm BaxkHo cobntofaTe OCTOPOXKHOCTb U YMETb NpaBuIibHO obpalyatbes. Jliobble
MaHUMyNAUMN OOMKHbI BLINOMNHATLCS B 3aLLUMTHOM KOMOMHE30He, nepyaTtkax 1 pecnupartope.

MoHTax

Tpyby obopaumsatloT nnu odbknagbiBaoT BaTon, obecnevmBas paBHOMEPHYHO MNOTHOCTb
3anosiHEHNS MO BCEW NOBEPXHOCTU. 3aTeM U30NALMIO, HE CIULLKOM NepenaBnmeasi, QUKCUPYHOT
C MOMOLLbI0 BA3ANbHOW NPOBOJSIOKMU.

MaTepuan rurpockonnyeH 1 Nerko HaMokaeT, NO3TOMY U30NALMSA HapyKHbIX TpybonpoBoaoB U3
MUHepanbHOW U CTEKNSHHOW BaTbl TPeOYeT YCTaHOBKM NapOU30NALMOHHOIO Cros U3
maTepuana ¢ HU3KoW NaponpoOHNLIAEMOCTbIO: pybeponaa unm nonmMaTUNEHOBOMN MIEHKN.

nOBer Hero pasmeLllaeTcsd I'IOKpOBHbIIZ crnow, I'IpeI'IFITCTByPOLU,I/II‘/’I NMPOHUKHOBEHUIO OCAaJKOB —
KOXYX N3 KpOBeﬂbHOVI XecTn, OLUMHKOBAHHOIO XKere3a Ui nMcTtoBoro arntoMnHUA.

basanbToBas (kameHHas!) BaTa



Bonee nnotHas, yem cteknoBaTa. BonokHa nsrotasnuearTca n3 pacnnasa rabbpo-
6asanbToBbIX Nopos. AGCONITHO HEroploYa, KPaTKOBPEMEHHO BblAEPXKXNBAET BO3OENCTBUE
TemnepaTtyp BrAnotb Ao 900° C. [laneko He ntobble N30MsLUMOHHbIE MaTepuarnbl MOTyT Kak
BasanbToBas BaTta ANUTESNIbHO KOHTaKTUPOBaTb C MOBEPXHOCTSAMMN, HarpeTbiMu o 700°C.

TennonpoBOAHOCTbL conocTaBuma ¢ nonimmepamu, sapbmpyetcs ot 0,032 go 0,048 B1/(m-K).
Bbicokne akcnnyaTtaumMoHHbIE NOKa3aTenm No3BONSAT UCMONb30BaTh €€ TeNSTOM30NALMOHHbIE
CBOWNCTBa He TONbKO Anst Tpy6onpoBoaoB, HO 1 Npy 06YCTPONCTBE ropsAYnX AbIMOXOO0B.

BbinyckaeTcs B HECKOJIbKMX BapuaHTax:

KaK 1 cTekrnosaTta, pyfioHamu;

B (popme maToB (MPOLUUTLIX PYIIOHOB);

B BUAE UMNNHOPUYECKUX NTIEMEHTOB C OAHOW NMPOAOSIBHOM NPOPE3sbIO;

B BMJe NpecCcoBaHHbIX dparMeHToB UunnHapa, Tak Ha3blBaeMbIX CKOPITym.

MocnegHue gBa UCMONTHEHUSA UMEKOT pasHble MOAUMUKaALIMK, OTANYaKLWMECS NNOTHOCTLIO U
HanMyueM TensiooTpaxarowen nreHkn. Npopesb umnuHapa n kpasa ckopryn MoryTt 6bITb
BbIMOSIHEHbI B BUAE LUMMNOBOrO COeANHEHUS.

Cln 61.13330.2012 cooepxuT ykasaHue 0 TOM, TensnoBas nsonsauus Tpybonposonos obs3aHa
cooTBeTCTBOBaThb TpeboBaHnAM B6e30MacHOCTU U 3almTbl OKpyxatoLen cpeabl. Cama no cebe
GasanbToBasi BaTa 3TOMY yKa3aHuUO COOTBETCTBYET B MOSIHOW Mepe.

MpousBoauTenu 4acto NpuberaroT K XMTPOCTU: YTOObI yNy4dLLnMTb NOoTpebutensckme
nokasaTenu — npuaaTb en rmapodoOHOCTb, 6OMbLUYI0 NNOTHOCTbL, MAPONPOHNLAEMOCTbL OHU
NCMonb3yT NPONUTKN HA OCHOBE (heHonogopmMansgernaHelix cmors. Noatomy 100%
GesonacHon anga YenoBeka ee Ha3BaTb Henb3s. [epen npumeHeHnem 6a3anbLToBOM BaThl B
XUNOM NOMELLEHUN XKenaTenbHO U3yunTb ee MrmeHnYecknin ceptTugukar.

MoHTax

BonokHa yTennutend npo4vyHee, 4YemM y CTekrnoBaTtbl, MO3TOMY nonagaHne ero 4actul, B OpraHn3m
Yyepes nerkne nnm KoXxy noyTn NCKIKYeHo. OpHako npu pa60Tax BCE Xe pekomMmeHOyeTCAd
MCMNOoNb30BaThb Nnep4aTtkn n pecnmpartop.

MoHTaX pynoHHOro nNosioTHa He OTNIMYaeTCA OT TOro cnocoba, Kakum ocyLlecTBnseTCsA
nsonsauusa Tpybd oTonneHnAa cTeknoBaToun. TennosawuTa B Buae CKopnyn v UMnNnMHapoB
Kpenutcs Ha Tpybbl C MOMOLLBIO MOHTaXXHOMO CKOTYa UIv LUMPOKOro baHaaxa.

HecmoTpsa Ha HekoTopyto rMapodobHOCTL 6a3anbLTOBOWM BaThl, HA N30SIMPOBAHHLIE C €€
NoMOLLbIO TPYBbI Takke TpebyeTcs ruaposawmuTHas naponpoHmuaemasi 06onoyka ns
nonuaTtuneHa unu pybeponaa, n JONONHUTENbHASA, U3 XXECTU NMBO NNOTHOW antoMUHNEBOW
doonbru.

BcneHeHHbIM nonnypeTaH (neHononuypetan, MNY)

Bornee yem B ABa pasa cokpalliaeT TensnoBble NOTepu No CPaBHEHMIO CO CTEKINOBATON U
MUHepanbHon BaTon. K 4yncny ero npemmyLLects OTHOCST: HU3KYO TENSIONPOBOAHOCTD,
OTNNYHbIE TMAPON3ONSALMOHHBIE CBOMCTBA. 3aaBnseMbli NPON3BOAUTENSIMU CPOK CIyX06bl — 30
net;. lnanasoH paboyen Temnepatypsl oT -40 go +140 °C, makcumarnbHas BblaepxmBaemas B
TeYeHun KopoTkoro Bpemenn — 150 °C.



OcHoBHble mapku MY oTHocATCA K rpynne roptodectn 4 (cunbHoroproune). Npu nameHeHune
coCTaBa C NOMOLLb0 J0DBaBKM aHTUNMPEHOB MM NpucBamBaeTcs '3 (HopmanbHoroptoume).

XOoTs neHononuypeTaH OTNIMYHO MNOAXOANT KakK U30SALNOHHbBIM MaTepuan ansa Tpyd otonneHus,
nmente BBmay, 4Yto ClN 61.13330.2012 paspeluaeT npumeHeHne nogobHoN Tennonsonaumnm
TONBbKO B OAHOKBaPTUPHbBIX Xunbix gomax, a Cl1 2.

13130.2012 orpaHnymnBaeT NX BbICOTY ABYMS 3TaxXaMu.

TennonsonsiuMoHHOE NOKPLITUE BbiNycKaeTcs B BUAE CKOPNYM — NOSYKPYrIbIX CEFMEHTOB CO
LUNYHTOBLIMW 3aMKaMu Ha Topuax. B npoaaxe nmeroTcs 1 rotoBble cTanbHble TpyObl B
N30MsLUMM U3 NeHononuypeTaHa c npegoxpaHsioLLen 06onoYkon U3 NoNNITUNEHA.

MoHTax

Ckopnynbl 3aKpennsaTcs Ha OTONUTENbHON TpyGe C MOMOLLLIO CTSPKEK, XOMYTOB, NiacTUKOBOrO
UM MeTannuyeckoro 6aHgaxa. Kak 1 MHorme nonnumepsbl, Matepuan He NepeHoCcUT
ANUTENBHOrO BO3AENCTBUS CONMTHEYHOrO CBETA, MO3TOMY OTKPbIThIA Ha3eMHbI Tpy6onpoBoa npw
ncnonb3oBaHun MNIMY-ckopnyn Hy>kaaeTcsl B NOKPOBHOM CIOE, K NPUMepY, U3 OLIMHKOBaHHOM
cTanw.

Onsa noasemMHoro 6eckaHanbHOro pasMeLleH1s TeNNoU3oNALUUMOHHbIE U3aenus
yKnagbIiBaloT Ha BOAOCTOMKUX U TeMNepaTyCTOUYMBbLIX MacTUKaxX TGO KNesx, a CHapyXu
M30NUPYIOT BOAOHENPOHULaeMbIM NOKPbITUEM.

Heobxoanmo Takke no3aboTutbcs 06 aHTUKOPPO3NOHHON 06paboTke NOBEPXHOCTHU
MeTannmyecknx Tpyb — gaxke NpoKneeHHoe 3aMKOBOE CoeMHEHNE CKOPIYN He4OCTaTO4YHO
NMOTHO, YTOObI NPeaoTBPaTUTL KOHAEHCALMIO BOASHOMO Napa 13 Bo3ayxa.

[MeHononuctnpon (neHonnact, MNMNC)

BbinyckaeTcsa B BUAe CKOpiyn, BHELWHE NPakTU4eCKN He OTAnYatoLWmxcs ot
NEeHONONMYpPeTaHOBLIX — TE XXe pa3Mepbl, TAKOe XXe 3aMKOBOe coefiMHeHne «wnn-na3y». Ho
AnanasoH TemnepaTtypbl npuMmeHeHus, oT -100 go +80 °C, npu BCen 3TOM BHELLHEN CXOXECTU
Aenaet HEBO3MOXHbBIM UM OFPaHUYEHHbIM ero NpUMMEHeHVe ANg TenNOBON U30SIMPOBKU
TpybonpoBoaa oTonneHus.

B CHul 41-01-2003 «OTonneHne, BEHTUNALMS U KOHAULWMOHMPOBAHME» yKa3aHo, YTO B criyvyae
ABYXTPYOHOM CUCTEMbI TENNOCHAGXEHMA MakcMMmanbHasi TemnepaTypa nogadn MoxeT
pocturatb 95°C. Y10 e kacaeTca obpaTHbIX CTOSIKOB OTOMNMEHUS, TO 30€Cb HE BCE TakK
OAHO3HA4YHO: CYUMTAETCs, YTO B HUX TemnepaTtypa He npesbiwaet 50 °C.

YTenneHue neHonsnacTom yauie ncnosib3yeTcs Ana Tpybé xonoaHoro sogonposoaa v
kaHanu3sauun. OgHako oH MOXeT ObiTb MCNONb30BaH NOBEPX APYrux ytennutenen c bonee
BbICOKOW JOMYCTUMOW TeMnepaTypon NpUMEHEHUS.

MaTtepuany npucyLy, pag HEKOTOPbIX HEAOCTATKOB: CUIIbHOTOPHOY (Aaxe ¢ JobGaBKow
aHTUNUPEHOB), NSIOX0 NEPEHOCUT XMMUYECKNE BO3OENCTBUS (PAaCTBOPHAETCS B aLEeToHE),
ocCbINaeTcs Wwapukamu npu 4rmMTensHOM BO34ENCTBUN CONTHEYHOTO U3NyYeHUs.

CyLiecTByHOT 1 Apyrue, He NONUCTUPOSIbHbIE NEeHOMNNacTbl — hopManbaerngHble, Unm KOpoTKo,
deHonbHbIe. 1o cyTh 31O coBepLUeHHO Apyron matepuan. OH NULIEH yKa3aHHbIX HeJOCTaTKOB,
yCrneLwHO NPUMEHSETCS Kak Tennon3onsaumnsa TpydbonpoBOAOB, HO HE HACTOMBKO LLUMPOKO
pacrnpocTpaHeH.



MoHTax

CKOpJ'IyI'IbI 3aKpennAarTCcA Ha pr6e C nomoubio baHgaxa nnbo (bOJ'IbFVIpOBaHHbIM CKOT4YEM,
A0onyckaeTcA NnpukrnenBaHmne nx K pr6e n mexay cobon.

BcneHeHHbI NonnaTuneH

[Anana3oH Temnepartyp, NPy KOTOPbIX JONYCKaeTCs NPMMEHEHWe BCNEHEHHOro NonuaTuneHa
BbICOKOro gasneHus, ot -70 go +70 °C. BepxHsas rpaHuua He coveTaeTcsl C MakCcMmaribHON
TemnepaTtypoun Tpybbl OTONNEHMS, 06bIYHO NPUHUMAEMON NMpKU pacyeTax. ATO 3HAYUT, YTO Kak
Tennosaga nsonaums TpybonpoBoaoB MaTepuan ManonpurogeH, Ho MOXeT UCMNOoSb30BaTLCA B
POJSIN N30NUPYIOLLIETO CIOSA MOBEPX XXapOCTOMKOrO.

NMeHononuaTuneHoBas U3ONALMA HalLMa NPakTU4YecKn 6esanbTepHaTUBHOE NPUMEHEHUe
B Ka4yecTBe 3alunTbl OT NpomMep3aHnsa Tpyo BoaonpoBoAHbIX. OYeHb YacTo OHa
MCNONb3yeTCcs Kak Naponsonaunsa n rmaponsonsaums.

Bbinyckaetca matepuan B Buge nuctos nnbo B BUAEe rmbKon TONCTOCTEHHON Tpy6bl. [MocneaHas
dopMa valle NpMMeHsieTcs, Tak kak bonee yaobHa ans yrenneHns BoAONPOBOAA.
CrangapTtHag gnvHa — 2 meTpa. LiBeT BapbupyeTtcsa oT 6enoro 4o TeMHO-ceporo. BoamoxxHo
Hann4mne NoKpPbITUA N3 antoMMHUEBON doonbrn, oTpaxatowwen UK nanyvenune. Pasnnunsa
KacaloTcsa BHyTPEeHHMX anameTpoB (0T 15 oo 114 mm), TonwmHbl CTEHOK (0T 6 Ao 30 Mm).

MpumeHeHne obecneymBaeT TeMnepaTypy Ha Tpybe Bbille TOYKM POChl, @ 3HAYUT NPensiTCTBYeT
NOSIBNEHNIO KOHAEeHcaTa.

MoHTax

MpocToi NyTb C XyALWMMM NAapon30NSILMOHHBIMU pedynbTaTamMmun — pa3pesaTtb NEHUCTbI
maTepuan no HebonbLIOMY Yriy6neHnto BAorb GOKOBON NOBEPXHOCTU, PACKPbITb KPOMKU 1
oaeTb Ha Tpyby. 3aTeM o6moTaTb NO BCEWN ANMHE MOHTaXHbLIM CKOTYEM.

Bonee crnoxHoe pelleHne (1 ganeko He Bceraa OCyLLEeCTBMMOE) — NepPeKpbITb BOAY, MONHOCTLIO
pa3obpaTb yTennsiemble y4acTky BOAONPOBOAA U HaAeTb LiefbHble oTpe3ku. 3atem cobpaTb
BCce obpaTHo. [onmMaTuneH 3akpenuTb CTsKkamu. B aTom criyyae ysa3BUMbIM MECTOM CTaHeTCs
TONbKO CTbIK OTPE3KOB. Ero MoXHO ckrnenTb NMB0 Takke 3aMoTaTb CKOTYEM.

BcneHeHHbIn Kay4yyk

BcneHEeHHbIN CUMHTETMYECKMI Kay4vyK C 3aKpbITONOPUCTON CTPYKTYpon — Hanbonee
yHMBepcarbHbI MaTepuan Ans CoXxpaHeHusa Tenna un xonoga. PaccunTtaH Ha gmManasoH
Temnepatyp o1 -200 go +150 °C. CooTBeTCTBYET BCEM TPEOOBAHUAM IKOSTOrMYECKOMN
6esonacHocTw.

NMpumeHseTcsa Kak nsonaumsa TpyoonpoBoaoB XONOAHOW BOAbI, U30NALMUA TPYO
OTOMJIEHMUA, YaCcTO BCTpeyaeTcs B XONOAUINbHbIX CUCTEeMaX U cUcTemax

BeHTUNAUMKU. TpyObl 4Ns1 OTONNEHUS, NPOSIOXKEHHbIE BHYTPU 34aHUIN U N30NIMPOBAHHbIE
Kay4yykoM, He TpeOytoT yCTaHOBKM Napon30sALMOHHOIO Crios.

BHelLHe NOXOX Ha BCMEHEHHbIV MONMITUIEH, BbIMYCKaeTCHa Takke B BUAE NIUCTOB U TMOKMX
TONCTOCTEHHbIX TPY6. MOHTa)X TOXe NPaKTUYECKN HE OTINYaEeTCs, 3a UCKITIOYEHNEM TOrO, YTO
Takas TennioBas u3onaunsa Tpyd MOXeET KpenuTbCs Ha Knew.



Knokvne ytennurenu

YcnewHo NPUMEHAETCA TEXHOJIOINNA, KOTOPpad No3BONiAeT CaMOCTOATESIbHO HANbINIATb NMEeHy U3
noJIMypeTaHOBOro CoCtaBa Ha YyxXe rotoBble KOHCTPYKUUN.

OTNuYHblE aare3noHHble CBOMCTBA NMO3BOMSAIOT MCNOSb30BaTh Er0 HE TONBbKO ANS U30MALUK
TPy6ONpoBOAOB, HO M HAHOCUTL Ha NPOYME 3MEMEHThI, HY)XAaroLWmMecs B YTEMNEHNM:
byHAAMEHT, CTeHbl, KPOBHHO.

MokpbiTHe, NOMMMO TennosawuTbl, o6ecneunBaeT rmapo, napousonsauuio, obecneuynsaet
AHTUKOPPO3MOHHYH YCTONUYMBOCTD.

3aknyeHue

I'IpanmbHo BbIMOSTHEHHbBIN MOHTaX TENMOBOW U30MALMN — 3aror Toro, YTo pr6a He nortepder
Tenno, a I'IOTpe6VITeJ'Ib HE 3aMep3HeT.

3amep3aHue xe TpybonpoBoaa XonoaHOro BOAOCHAGXKEHUS HEM3MEHHO NPUBOAUT K €r0
pa3pbIBy. BnnoTb 40 nocrneaHero BpeMeHU Ha CKPbITbIX U OTKPbITBIX TENNOTPaccax 06bIYHbIMM
N30NSLUMOHHBIM MaTepuarnoM Gbina cTekrnosaTa.

Ee HegocTaTkm NnpoucTekaloT oauH M3 Apyroro. Takoe NokpbiTue TpebyeT NOCTOSIHHOMO
KOHTpOIS.

Laxxe npu He3Ha4YumesrlbHOM ﬂOGpe)KOGHUU 3awuwarouweco rnoeepxHoOCmMHoOeo CrioA

rnaporpoHuyaemocms U 2U2poCKonUYHOCMb C800SIM 8CH SKOHOMUK Ha Hem.
Bnara sBnsieTcs NpuYMHO HU3KOrO TEPMUYECKOrO CONPOTUBIIEHNS 1 NPEXAEBPEMEHHOIO
paspyLUeHus.

3HaunTENBHO YNYYLIMTL CUTYaLMIO MOMOTYT COBPEMEHHbIE U30MSALMOHHbIE MaTepuarnbl C
SIYENCTOW CTPYKTYPON, MHEPTHbIE K BO3AENCTBMIO Napa v BOAbI: NEHOMONNYPETaH, BCMEHEHHbIN
Kayu4yK.

[TpakTuueckoe 3anstue Nel4 Pabota ¢ KOHTPOJIHbHO-U3MEPUTEILHBIMU
npudopamu.

Ans KoHTpons 3a paboTon apMaTypbl M 060pyaoBaHUSA BHYTPEHHEr0 BOAOMNPOBOAA
NCMNONb3YIOT KOHTPOJSIbHO-U3MepuTenbHble Npmbopbl. Bogomepsb! (BOAOCUHETUMKMN)
NPUMEHSIOT A1 U3MEPEHUs KoNmMyecTBa nogaBaemMon BOAbl B 34aHNeE Unn
KBapTupbl. Ha BxogHoM naTtpybke BogocyeTumka obs3aTenbHO CTOUT punbTp. B
CUCTeMax BHYTPEHHEro BoAONpoBoAa NMPUMEHSAIOT CKOPOCTHbIE CHETUYUKU

BOAbI: KPbl/IbHaATbIE, TYPOUHHbIE M KOMOUHMPOBAHHbIE.

KpbinibyaTble BoAOCUHETUUKM (pUC. 2.14, @) MCnonb3yoT 414 yuyeTa HebonbLlinx
pacxonoB Boabl. Kannbp (AnamMeTp npoxoaa) Takmx cHeTuynkos coctasnsiet 10 — 40
MM C pe3bb0BbIM coeanHeHneM. KpblsibuaTble CHETUMKM BCEraa U3rotaBamBatoT C
BEepTUKaNbHOM OCbo, C pabounM KOSlecoM B BUAE BEPTYLLKM.




TypbyneHTHble BogocHeTUukmn (puc. 2.14, 6) npuMeHsaoT npu 60ablnx
pacxogax. Nx narotasnueatoT amametpoM 50 — 200 MM, C BEpPTUKANIbHON U
ropn3oHTasIbHOM OCbIO, B KayecTBe paboyero koneca — TypbuHka. TypbuHHble
BOAOCYETUYMKN MOXHO YCTaHaBIMBaATb BEPTUKANbHO, FTOPU30OHTANbHO UK
HaknoHHOo. CoeanHeHne naHueBoe.

Mpn 6onbwnx KonebaHnax Boabl NPUMEHAIOT KOMBMHMPOBAHHbIN BOAOCYHETUNK
(puc. 2.14, B), COCTOAWMN N3 ABYX: Manoro n 6onblioro. NMpu Manbix pacxoaax
crneunanbHbIM KNanaH HanpaBnsgeT NOTOK Yepe3 Masnbli cHETUUK (KpblibYaTbIN).
Ecnu pacxon yBennumBaeTcs, TO BKAKOYaeTCcs B paboTy 60/1bLION CHETUYUK.

Ecnmn HEBO3MOXHO YCTAHOBUTb BOAOCYETUMKM, TO MCMNONbL3YIOT consa, avadparmsl,
Tpybkn BeHTypu. BogocueTumk noabupatrT Ha MakKCMMasibHbI pacYeTHbIA pacxon
BOAbl, MOAABaeMbIli B 34aHMe (C y4eToM MpoTMBOMOXApPHOro pacxoaa) u

MpOBEPSAT Ha NponNycK ManblX pacxoaoB (6 — 8 % OT cpeaHe4yacoBOro pacxoaa).




Puc. 2.14. CyeTumkun BoAbl: @ — Kpblb4yaTtbi; 6 — TYpOUHHbIN; B —
KOMBUHMPOBaHHbIN (C ANCTAaHLUMOHHOW nepefayvyen NoKasaHun); r — CTpymHoe
perne;

1 — kopnyc; 2 — undepbnat; 3 —CYETHbIN MeXaHn3M; 4 — MarHmTHasa mydTa; 5 -
pabouee koneco (5a - Kpbinb4yaTka; 56 — TypbuHka); 6 — cueTumk 601bLWOro
anameTpa; 7 — CYEeTUYMK Manoro amameTpa (KpblibyaTbin); 8 — nepekntyarLwmm
knanaH; 9 — patuuk; 10 — nnHUA cB4a3u; 11 — nnactmHa; 12 — KOHTaKTbI

Ecnu npoektupyemoe 3aaHne obopyayeTcss CUCTEMON ropsiyero BogoCHabxeHus, To
npu nogbope BoAoMepa cneayeT pacCyMTbiBaTb pacxod BOAbl M HA HYXAbl ropsiyero
BOAOCHabxeHus. Npu ycTaHOBKE cYeTYMKA HeobxoamMo obsa3aTenbHO
npeaycMoTpeTb nNepes HUM 1 Nocse Hero nNpsMblie y4acTKu: ANnst CHETYNKOB
kanunbpom 15 - 40 mMm no 0,2 M; kannbpom 50 - 200 MM Ao cyeTumka 1 M, nocne
Hero - 0,5 M.

[laBneHune B cuctemMe BHYTpPEHHEro Bo40NpoBoaa N3MepseTca MaHoOMeTpaMu ¢
npegenamMmu naMepeHuns aasneHuns ao 1MlMa. AnnapaTtypa 418 usMepeHus
AaBJIeHUs, KaK N BCAKAs, HEMNpPEepbIBHO COBEPLUEHCTBYETCA. MaHOMETP CYyXWUT AN
n3MmepeHus nsbbITouHOro gasneHns B cetu. OCHOBHbLIMU XapaKTepuUCTUKamm
MaHOMETPOB SABMSAKTCA AMana3oH U3MepsieMblX AaB/eHUN, TOYHOCTb U
YyBCTBUTENBbHOCTb. CTaHAAPTHbIE MAHOMETPbI C MPY>XWHHbIM YyBCTBUTESIbHbIM
3/1EMEHTOM, MMeIoT norpewHocTb oT 1 A0 3 % oT npegena wkanbl. lNoBbilweHMe
TOYHOCTU NPYXWUHHbIX MAHOMETPOB MOXET 6bITb AOCTUFHYTO YMEHbLUEHUEM UK
YCTPaHEHWEM TpeHUs B rnepefaToO4yHOM MexaHu3Me.




Puc. 2.15. MNMpubopbl ANa KOHTPONS AAB/IEHUSA: @ — SNEKTPOKOHTAKTHbIA MaHOMETP;
6 — Tpyb4yaTbl NOKa3biBAOLWMA MAHOMETP; B — pene AaB/eHus

MpuHUMN AENCTBUSA U YCTPONCTBO MPYXMHHOMO MaHOMeTpa NokasaHo Ha puc. 2.15,
a. Noa aencremMeM BHYTPEHHEro AaB/eHUS NPYXUHA CTPEMUTCS Pa3orHyTbCS.
CMelleHMe KoHUa NpYXUHbl NepefaeTcs no CTpesike, CBA3aHHOW C HEN Yepe3
nepenaTtoyHbIi MeExaHU3M, Ha wkany. Wkana pasrpagynpoBaHa B eAnHMLAX
n3MepeHus BennYnHbl aasnenus. Npun agBmxeHnn BoAbl No Tpybonposoay cTpenka
MaHOMETpa yCTaHaBMBAETCSA Ha 3HAYEHUM, NOKa3blBaOWMM AaBNEHVE B
TpybonpoBoae. MaHOMeTpbl yCTaHaBNMBAKOT BEPTMKANbHO Ha Tpybornposoae. Ans
yAaneHus Bo3ayxa UCNob3yT TPEXXOA0BOW KpaH, KOTOPbIM MOHTUPYETCS Mexay
MaHOMETPOM W LWITYLEPOM. DNEKTPOKOHTAKTHbIA MaHOMETP NMPUMEHSIOT AN
NONYYEHUS CUrHana o nNpeaesibHbIX 3HAYEHUSAX AaBNEHUS B BOAONPOBOAHOWN CETU
(puc 2.15, 6). OH oTI4aEeTCH TEM, YTO Ha €ro wkKane y 3agaHHbiX 3HAYEHUN
AAB/IeHNS NUMEIKOTCSA KOHTaKTbl, @ Ha CTpenke — nepemblyka. Ecnn aasneHne B
TpybonpoBoae AOCTUraeT npeaenbHOro 3Ha4YeHUs, TO CTpesika 3aMblKaeT KOHTaKTbl
CUrHaNbHOW CUCTEMbI. YPOBEHb BOAblI B BOAOHANOPHOM H6ake nsmepseTcs C
NOMOLLLIO MOMJAaBKOBOro pene. NMoniaBkoBoe pene aBTOMaTUYeCKn BKKOYaeT
3NeKTpoABUraTenb Hacoca Npu MOHMXEHUM YPOBHS BOAbl B 6ake M BKAKOYAET Npu
HanNoOJIHEHWM BbllWe pacyeTHOro ypoBHsS. B cnyyae oTCcyTCTBMS BoAOHanopHoro 6aka
HaCOCbl MOXHO BKJIIO4ATb M BbIKOYATb C MOMOLbIKO pene 371eKTPOKOHTAKTHOro
MaHoMmeTpa. py MMHUManbHOM pacyeTHOM AaBfIEHUN BOAbl B CETU Yepes
nepeaaToyHbl MeXaHU3M U KOHTAKTHYI CTpesiky (puc. 2.15) npomncxoant
3aMblKaHMe KOHTaKTa, U HacocC BKAto4YaeTcs. MNpu AOCTUXKEHUU AaBNEHUS B CETH
MaKCUMasnbHO pacyeTHOM BENMUUYMHbI KOHTAKTbl pa3beANHSATCS, U Hacoc
BbIK/Il0YaeTCcs. ABTOMaTUYECKME YCTAHOBKM O0ObIYHO MMEKDT CBETOBYIO U 3BYKOBYIO
CUrHanu3auuio, onoseLaoLme 0 BKIKYEHNN NN BbIKITHOYEHUU HACOCOB.
ABTOMATM3aLMSA HACOCHbIX YCTAHOBOK MOBbILWAET HAAEXHOCTb paboTbl
BOAOMNPOBOAHOM CETU N CHUXAeT 3KCMN/yaTaunmoHHble pacxoabl.

A

CeroaHs cCHeTYMKN y4yeTa noTpebneHns BoAbl MCMOMb3YHOTCA B pa3HbliX cdepax
NMPOMbILWSEHHbIX oTpacnei. CyLlWwecTBYIOT YCTPOMCTBa AN yYEeTa TOJIbKO NMUTbEBOW



BOAbl, CETEBOM M CTOYHOM XONOAHOW N OTAENbHO Fropsiyen BoAbl, N TENNOCUHETYNKMU
ANs ydeTa TensioHocuTenein. Knaccuka — ato npubopbl TaxoMeTpuyeckme nnm
KpblnbyaTble. KOHEYHO, OHM NpeTeprnenm n3MeHeHns C N03anpoLsioro BekKa, Ho
OCHOBHOM NpuHUKMN paboTbl OCTaNCd HEM3MEHHbIM — 3TO KPbl1bYaTKa,

KOoTopasi cBA3aHa CO CYETHbLIM MEXAHWU3MOM U MoMelleHa B XXUAKOCTHYIO CTPYHO.
CyeTHbI MexaHn3M npeobpasyeT KONMYecTBO 060pPOTOB B YMCIO TUTPOB UK B
KOIM4YeCcTBO MeTpPOB Kybunueckmnx. CeroaHst npnbopbl ¢ Nogo6HbIM YCTPONCTBOM
LUMPOKO NMpeacTaB/ieHbl HAa pblHKEe, ManorabapuTHbl U BNOJHE AOCTYMHbI NO
CTOMMOCTM. HO OHM UMEIKOT U HEKOTOpPblE HEAOCTaTKMN:

* BO3MOXHOCTb peakLMn Ha MarHUTHYI COCTaBNAoLWYO (Y HEKOTOPbIX), YTO MOXET
NPUBECTU K HETOYHbIM UTOrOBbIM NOKA3aTeNsAM;

* CKJIOHHOCTb K 3arpsi3HeHMuIo B C/lyyae YCTaHOBKKW 6e3 npeaBapuTesibHOro
dunbTpa;

- BO3MOXHOCTb cyeTa B 06paTHOM MopsAAKe, YTO MOXET 6biTb UCMO/Ib30BAHO
HenpaBOMEpPHO;

- 06a3aTeNlbHOE NPOXOXAEHME NOBEPKU pa3 B 3-4 roaa.

B HekOoTOpbIX cMCTEMax CreunanmncTbl UCNOAb3YHOT 2N1EKTPOMArHUTHbIE
pacxoaoMepbl, KOTOpble ONpeaenstoT YCpeaHEHHYO CKOPOCTb Hanopa XuWAKOCTU Mo
€ero nJowann n He 3aBUCAT OT NMoKa3aTens BA3KOCTU TEMIOHOCUTENS, ero
MAOTHOCTM U MTHOBEHHOW TemnepaTypbl. X HEAOCTAaTKM — 3TO U 3arps3HeHne B
cpefax c ocagkamu, BUSAHUE XUMUYECKUX N PU3NYECKMX CBOUCTB XKUAKOCTEN HA
TOYHOCTb U3MEpPEHUN, NOCTOSAHHAs NOTPebHOCTb B CTaUMOHAPHOM 3/1EKTPONMUTAHUN,
OTCYTCTBME KOTOPOro NpMBOAUT K MOSIHOMY NpeKkpalwleHuto paboTsbl.

MNoka ewe peaKo MCNOoNb3YHTCS BUXPEBbIE U YNbTPa3BYKOBbIE CYETUMKMU, KOTOPbIE
TOXE MMEIT CBOM NPEMMYLLECTBA U CBOW HEAOCTATKM.

Bbi6Op TOro nnm MHOro CHETHOro YCTPOMCTBa BCeraa Ao/MKeH 6biTb caenaH
npodgeccnoHanamm € y4eToM KOHKPETHOM CUTyaumMmn U 3aBUCEeTb OT PacxXOAHbIX
XapaKTepUCTUK: TeMnepaTypbl U AABJIEHUA BOAbl B CUCTEME, YC/IOBUM
notpebneHnsa (NPOAO/IHKUTENBHOCTU N YPOBHSA MAaKCUManbHOIO UM MUHUMAJIbHOIO
pacxonos).

KWUIM ana namepeHuna n KOHTPOJIA AaBJIEHUA U TeMNepaTypbl B
MHXXEHEepPHbIX cucTeMax

Ewe oanH o4eHb BaXkHbIl Kacc nameputenbHbiX NpnbopoB — 601bLIOE CEMENCTBO
MaHOMETPOB W/ CreumasnbHbIX YCTPOMUCTB, N3MepsaoWwmx gasneHne B Tpybax rasos
Unn xuakocten. Kak B UenoBeyeckoM opraHusamMe HeobxoanmMo nepruoamyeckn
NpoBepPSATb apTepuasibHoe AaBneHne, Tak U AN CAaHTEXHUYECKUX U ra30oBbIX CUCTEM
NPUHATO MOCTOAHHO KOHTPOJIMPOBATb U PerynpoBaTb NoKas3aTenu AaBAeHUs B
TpybonpoBoaax.2310 obecneumBaeT nx paboTy B 3aaHHbIX NapaMeTpax, AOKHbIN
ypoBeHb 6e30MacHOCTN, HEOH6XOAUMBIN YYET U Hay4dHble NCCNefoBaHUS.




MpuHunn gencremnsa Taknx KUIMN ocHoBaH Ha CpaBHUBaAHUU CUJ1bl MeMbpaHbl Unun
MPY>XMHbI, CBA3aHHbIX CO cneunasbHbIM MEXAaHU3MOM, U KOHTPOJINPYEMOro
AaBneHms. U yxe cneymanbHbii MeXaHM3M npeobpasyeT nepemeLleHme 3Toro
YYBCTBUTENIbHOIO AaTyMKa B ABMXXEHUE CTpenKu no Kpyry undepbnarta.

CeMencTBO N3MepSoLLMX AaBeHNe YCTPONCTB A0BOJIbHO BENKO, UX TUMbl U BUAbI
TakK e pa3Hoo6pasHbl U MHOFOUNC/IEHHbI, KaK U cyeTuymnkn. Kpome co6CTBEHHO
MaHOMeTpOB — NpnHOPOB, NOKa3blBAKLINX AaBAEHME U3ObITOYHOE, UK TakK
Ha3blBaeMY0 MJIOCOBYIO PasHULY MexAay AaBfeHUEM 6apOMETPUYECKUM U
abConoTHbIM, CloAa BXoasT:

+ BaKYYMMETpPbl U HarnopoMepbl;
 MaHOBaKyyMMeTpbl;
+ TArOMepbl U TArOHaNOpPOMEpHI.

Bce oHM aenaTca no npenenaM nM3MepeHuin, Knaccam TOYHOCTU — OT CaMOro TOYHOro
0.15 po 4.0, YyBCTBUTE/ILHOCTU 3N1IEMEHTa — HegephopMaLOHHbIE,
rpy30MopLIHEBbLIE U XUAKOCTHbIE. KOHEYUHO, B X BMAAX U rpagaumax CnoxHo
pa3obpaTbCcs Hecneumasancty, No3TOMYy peLlleHne 0 MPUMEHEHUN TOro UKW UHOIo
BMAa n3MepuTenen AaBfeHuUs B pa3HblX TenJ03HepreTM4eckmx cMctemax A0/HKHbI
NPUHMUMaTb TOJSIbKO NpodeccnoHarnsbl.

Tak Kak MaHOMETPbI YacTO yCTaHaB/IMBAKTCS Ha ra3o- n HeETEXUMUYECKNX
MpeAnpuUATUSX, NMPEANPUATUSAX MULLEBON M hapMaL|EBTUYECKOH MPOMbILLIEHHOCTH,
MX KOpriyca B 3@aBUCUMOCTM OT PasHbIX CPEL YacCTO OKPAaLUMBAKOT B pa3HbI€ LIBETA:
47151 BogopoAa — 3TO TEMHO-3€/1eHbIN LBET, AJ15 KUC/I0poAa — CBET/I0-CUHMI, A/1S
amMMuaka — XeNTbli. MaHOMETPbI A4/15 ra3a rnpornaHa v aHas0rm4yHbIX roproYnx ra3os
XapakTepu3lyeT KpacHbIl LUBET KOpriyca, A/151 HErOpoYMX ra3oB — YEPHbIM.

Ona cnyyaes, Koraa Heob6xoAnM KOHTPOSb U OAHOBPEMEHHOE U3MepeHne ABYX
B3aMM0O3aBUCUMbIX NOKasaTenen — AaBfeHUs XUAKOCTK (napa) u TemnepaTtypbl —
NPUMEHAOTCA KOMBMHMPOBaAHHbIE NPUBOPbLI — TEPMOMAHOMETPbI.




KOHCTPYKTMBHO OHM BbIMOJIHEHbI €ANHbIM I'I,DM60,DOM C 4AByMA pa3HbIMU LLKaslaMu —
TemMrepaTtypbl n gaB/ieHuss. TepMOMaHOMEeTPbl YaCcTO UCMNOJSIb3YIOTCS 4/15
INMOCTOAHHOIO KOHTPOJIA rnokasaresieii B cUcTteMax
BOAOCHab>KeHus1, OTONMNTEJ/IbHbIX CUCTEMaX U/IN B GOﬁﬂeprlX YyCTaHOBKaXxX.

TepMmoMeTpsbl, Kak KUIM anga namMepeHunsa temMmnepaTtypbl BOAbl, rAa30B UAU APYTUX
cpen, MoryT 6bITb KOHCTPYKTUBHO COBEPLUEHHO OTAENbHbIMKU Npnbopamn. OcobeHHOo
OHM BaXHbl B cucteMax otorsieHmns. Cpeam TepMOMeTpPOB CaMbIiMU
pacnpoCTpaHeHHbIMU CEroAHSA OCTAKTCH U3MEPUTENN C MEXaHUYECKUM MPUHLUIMOM,
OCHOBaHHble Ha CBOMCTBAX METaNNIOB CKMMATbCA U pa3XMMaTbCs NPU pasHbIX
TemnepaTypax. Camoi BbICOKOW MPOYHOCTbIO M TOYHOCTbIO NMPU AAaHHOM NpUHUMNE
namepeHus obnagatoT Tak HasblBaeMble bBUMeTaNInYecKne TepMOMETPbI, NMOYTHU
MIHOBEHHO pearupytowme Ha namMmeHeHune Temrnepatypbl. OHM COCTOAT U3 ABYX
TUNOB MEeTannoB, a No popMaTy Takne TEPMOMETPbI AENATCA Ha OCeBble, rae
undepbnaT pacnosioxeH B 04HOM NJIOCKOCTU C TEPMOCTATOM TEPMOMETPA, U
paguanbHble, KOorga TepMocTaTt neprneHaukynsapeHd undepbnary.

IIpakTnueckoe 3ausaTue Ne 15 CHsaTie nokazaHuii nprudOPOB NPH ABTOMATHYECKOM
VIPABJEHHUH U PEryJHPOBAHUH CHCTEM BOJAONPOBOIa ¥ OTOIJICHUS

ABTOMaTH4yeckoe ynpaBrnieHue u perynmposaHme CaHUTapHO-TeXHUYEeCKUMHU
cuncremMmamm.

- [IpubopsbI yueTa, KOHTPOJIS U yIIPaBJIeHUs CUCTEMaMU
BOJIOCHA0KEHU1,BOJIOOTBEIEHM S, OTOTIEHHUS.

- OcHOBHbIE TTIOHATHUS 00 aBTOMATUUECKOM YIIPABJIEHUH U PETYIMPOBAHUU CUCTEM
BOJIOCHA0KEHU1,BOJIOOTBEIEHM S, OTOTIEHHS.

OcHOBHbIE MOHATHUA 00 ABTOMAaTHYECKOM yIIPaBJIE€HUH U PETYJINPOBAaHUU
CHCTEM BOJOCHAOKEHHA, BOJOOTBEACHNA, OTOILICHUA.

K ocHOBHBIM BHIaM aBTOMAaTHYECKUX YCTPOUCTB, UCIIOJIb3YEMBIM B
BOJIOCHA0KEHUH U BOJOOTBEJIEHUH, MOKHO OTHECTH

- JUCMAHYUOHHOE YnpasaeHue,



- meaeynpaesaeHue,

- agmomamuyeckuil KOHMpOow,

- MexXHO102UHeCKY0 CUSHAAU3AUUTO,

- agmomamuyeckyro 3auwumy u 610KuUposxy,

- agmomamuyeckoe pe2yauposaHue u ynpas.ieHue.

ABTOMaTH3alUA OT ABTOMAaTHYE€CKOTO YIIPaBJI€HUA OTJINYAETCA yIacTHEM
YyeJsIOBEKAa B yIIpaBJI€eHUU.

ITox mrcTaHIIMOHHBIM yIIPaBJIEHHEM B BOJAOCHAOKEHUU U BOA00TBeAeHNH (BuB)
IIOHUMAaeTCs PYYHOe VIIPAaBJIEHWe HAa PACCTOSHUHU PETYIUPYIOIINMH U 3aTIOPHBIMU
OopraHaMu WIH OTAEJIbHBIMH MEXaHU3MaMU, KOTOPOE BBITIOJTHAETCS
TU/IPaBJINYECKUM, THEBMATUUYECKUM UJIU SJIEKTPUUECKHUM CIIOCOOOM.

TeneympasiieHue — ylipaBjeHre Ha 3HAYUTEIbHOM DACCTOSHUY PA3INIHBIMU
00BEKTaMHU C IIOMOIIbI0 meaemexaruueckux cucmem (TMC). OHHU ke BBIIIOJIHAIOT
dyaknun tenensmepenus (TH), renecurnanmusanuu (TC), TreneperyaupoBauus (TP).
C moMOIIbI0 U3MEPUTETbHBIX CCTEM MOKHO BBITIOJTHUTH U3MepPeHUe J000H
dbr3uYecKol BEIUYHUHBI, KOTOPAs IT0CJIe MPeoOpa30BaHUi B SJIEKTPUUECKUUA CUTHAT
MO>KeT OBbITh IlepejlaHa Ha 3BHAaUNTeIbHOE paccTosiHue Ha yerpoiictBax TMC.
N3mepenue napameTpoB 00bekTa BuB sBjiseTcss o0cCHOBO J1s1 UX PEryJIMPOBaHUSA, B
TOM 4ucJie, u cpesicrBamu TP. KoHTposib 3a cocTosiHueM 00bekTa BuB u oTie1bHOTO
000py/IOBaHMSI BBITIOJTHAET TEXHOJIOTUUECKAsA CUTHAIM3ausA, Brrodas u TC.

1 obecneueHUsI HOPMaJILHOM paboThl 00opyaoBanusg BuB, ero 3aiurel oT
HEHOPMAJIbHBIX PEKUMOB U IMIOBPEKAEHUN UCIIOJIB3YETCS PeJleiHas 3aluTa U
apromaTuka (P3A). ®ynknuu P3A B MUKPOIIPOIIECCOPHOM UCTIOJTHEHUH
YBEJIMIUJICh MHOTOKPATHO: OT aBTOMAaTHUYECKUX OJIOKUPOBOK, 3AIIUTHI
yIpaBjIeHHsA O MOHUTOPUHTA IMUTAIOIIEN CETH U COCTOSHUSA 000PY/I0BAHUS.

[Ipu aBTOMATHYECKOM pPETyJIMPOBAaHUU MapaMeTpoB oO0bekTa BuB ncnobayoTes
pazHooOpas3HbIe CUCTEMBI aBTOMaTH4YecKoro peryinpoBanus (CAP), B cranapTHBIN
COCTaB KOTOPBIX BXOAUT caM OOBEKT C ero mapaMeTpaMu, U3MepuTeJIbHas CUCTEMA
JUISL peryJINpyeMbIX IIapaMeTpOB, CUCTEMA YIIPABJIEHUSA U CUJIOBbIE UCIIOJTHUTEIbHBIE
yCTPOMCTBA.

PeryivpyembivMu napamMeTpaMu 00bekta BuB MoryT ObITh Hanop u
npou3sodumMeabHOCMb HACOCHBIX azpe2amos, dasaeHue 8 mpybonposode, yposeHs
800bl 8 pe3epsyape, memnepamypa 800bl, XuUMUHECKUIl COCMA8 U MYMHOCMb 800bl,
no.oxceHue ob6veKma 8 npocmpaHcmae u e20 nepemewerue u m.o. !!!!!

Cucrema n3MepeHUs peryIUpyeMbIX TApaMETPOB CTPOUTC, IIPEK/E BCero, Ha
IATYNKAX DJIEKTPUUECKOU U HE3JIEKTPUUECKOU TPUPO/IbL. JlaTUNKU TUHEUHOTO U
YIJIOBOTO IlepeMelleHus: TIOTeHIIMOMeTPUY€eCKUe, NHIYKTUBHbIE U UH/IyKITUOHHBIE,
€MKOCTHBIE, CeJTbCUHBI ¥ UHYKTOCHUHBI. JlaTUMKN TeMnepaTypbl: MAaHOMETPUYECKUE,




COIIPOTHUBJIEHUS, TEPMO3JIEKTpUUecKue. [[aTynuku JasjaeHusa: MaHOMeTPpUYECKUE,
nuddepeHInaIbHble MAaHOMETPpUUECKHE. JlaTINKU YPOBHA: TIOIIJIAaBKOBBIE,
MaHOMeTpuYecKkue, GOTO3JIEKTPUUECKUE, BJIEKTPOAHbBIE, PAAUON30TOIIHbIE. J[[aTunKu
pacxoja KUAKOCTel, ra3oB u napa. Jlatuuku ckopoctu. Tenzoaatyuku. JlaTauku
TOKA YU HaIpsAKeHuA. ITHTe /UIeKTyaJIbHble JaTYUKU. PacCMOTPpUM HEKOTOPbBIE U3 HUX.

JlaTaYnKN— YyBCTBUTEJILHBIN 371EMEHT «AY», BOCHPUHUMAIOIINN KOHTPOJIUPYEMYIO
BEJIMYUHY U ITPe0OpasyIoIuil e€é B CUTHAJI, YIOOHBIN U OCTaTOYHBIH JIJIS TIepe/ladn
Ha PacCTOSTHUE U JIJIS1 BO3/IENCTBUS He UCIIOJTHUTEIbHBIE YCTPOUCTBA «AY »

,Z[aT‘II/IKI/I MOTYT OBITH napamempuveckKkue U ceHepamopHbsle KaK 9JIEKTPUYECKUE
AJaTUNUKH.

B napamempuueckux usmeHeHUe 8eAUHUHbL HEIAEKMPUHUECKOU NPUPOObl
npeobpasyemcs 8 uUsMeHeHue Napamempa 3AeKmpu4eckol yenu: aKkmueHoe,
UHOYKMueHoe, EMKOCIIHOe conpomus.ietue.

B 2eHepamopHblx usmeHeHUe HeaneKmpu4ecKkotl eaudutsl npeobpasyemcs 8
21eKmpo08UNCYYI0 CUNY.

Jlamuuxu moeym 6bims nHesMamuueckue, 8 KOIMopom npeobpasyemcs uUsMeHeHue

pe3yabmupyrouie2o napamempa 8 8bIxo0Hol cuesHaa 8 gude 0ABAEHUS CHCAMO20
g03dyxa.

Tenmcmi , Motpebymrens
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Puc. 2.13

Ha puc. 2.13 nokasaHa npuHumMnuarnbHas cxeMa CUCTeMbl aBTOMaTUYECKOTO peryrnvpoBaHus
OTONJIEHNSI N TOPAYErO BOAOCHAOXEHUsI B MHAMBMAYaNsHOM TennoBoMm nyHkte (UTM) ¢
3aBUCKMbIM MPUCOEAVHEHNEM CUCTEMbI OTOMMEHUS U ABYXCTYNEeHYaTon CXeMomn
nogorpesarenei ropsyero BoAoCHabXeHus:.












