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BeepeHue

[Tpeasiaraemast KHUTA TTO3HAKOMUT Bac
C BU/JIAMU CAHTEXHUYECKHUX PaboT, 10CTYTI-
HbIX VI CaMOCTOATEJIbHOTO BBIITOJIHEHVA,
pacckaker o HeOOXOAMMBIX IS HTOTO
COBPEMEHHDBIX MHCTPYMEHTAX, ITPOCTBHIX
crocobax peMoHTa cMmecurTesieid u cudo-
HOB, YCTPaHEHWs 3aCOPOB, O CJOKHBIX
TEXHUYECKUX pa6OT3X, CBA3aHHBIX C IIPO-
KJIJIKON BHENIHErO U BHYTPEHHErO BOJIO-
MPOBO/Ia B YaCTHOM JIOME.

[Touemy He 710BepUTH BBITIOJHEHNE pa-
6OT 10 PEMOHTY M YCTAHOBKE CAaHTEXHUYE-
CKOTO 000pYA0BAHNS KBAMU(DUIMPOBAH-
Homy crienuanucty? OTBeT mpoCT: BCMOM-
HUTE, CKOJIBKO BPEMEHU BbI MPOBOINTE
B OXUJAaHUN CaHTEXHHKa, KOTOprf/i I10-
YUHWUT KPaH WM 3aMEHUT MPOTEKAIOYIO
TpyOy; cpaBHUTE Balu TpeOOBAHUA U Ka-
4ecTBO pabOT HaeMHOTO PabOTHWKA, st
KOTOPOTO JIaHHBI KPUTEPUN He MepBo-
creriere. Bosee TOro, CaHTEXHUK 3HAET,
4TO, €CJM YEePe3 Mapy MECSIEeB TPUIETCS
4TO-MO0 TepeiebiBaTh, BIIOJHE MOKET
CIYYUTHCS, YTO MO30BYT omsATh ero. Ca-
MOCTOSITEJIBHO K€ MbI jieJiaeM paboty 6e3
Opaxa 1 Ha JOJITHe TOABL

M3BECTHO MHOTO CJIyYaeB, KOT/Ia [Py 3a-
CEJIEHUU B HOBbIE KBAPTUPDI OOHAPYKIBA-
ercs, uTo TpyObI 16O BOOGIIE OTCYTCTBY-
10T, MO0 YCTAHOBJIEHBI HEKAYECTBEHHbIE
U CPOK UX CIIy:KOBI He GoJiee JIeCSATKA JIET.

Pasymeercst, He cTOUT Oparbest 3a BCe
CaMOCTOSITEJIHHO, TIOTOMY KaK CaHTEXHUK
BBITIOJTHSIET PabOTHI HE TOJBKO MO yCTa-
HOBKE W PEMOHTY CaHTEXHUYECKOTO 000-

PY/IOBaHUs, OH ellle OTBEYAET 32 CUCTEMBI
XOJIOJHOTO ¥ TOPSYEro BOAOCHAOKEHNS,
BOJIOOTBEJIEHNE, YCTAHOBKY BOJIOHATPEBA-
TeJIel ¥ CUCTEMY OTOILIEHUSI B JIOME,

OnHa u3 TPUYUH BBIMOJHUTD HEKO-
TOpble CAHTEXHUYECKHE PabOThl CBOMMU
PYKaM# — BBICOKast CTOUMOCTbH YCJIYT CaH-
TEXHUKA.

Kuura mosnakoMuT Bac € COBpeMeH-
HBIMU MaTepuajiaMu, MOMOKET COBETaMU
B UX BBIOOPE, PACCKaKeT, KaK IIPOKOH-
TPOJIMPOBATH CIENUAINCTa U YCTPAHUTD
He0OIbIINe MOJIOMKH. Ee OTINYaloT 10-
CTYIIHOE ¥ TOAPOOHOE W3JIOKEHUEe Ma-
Tepuaja, MHOTOUUCJIEHHbIE ITONIATOBbIE
UHCTPYKIIAH.

Cam cebe caHTeXHUK



'masa 1. CaHTexHuyeckue

WHCTPYMEHTbI

U pacXofHble MaTepuansl

OCHOBHbIE MHCTPYMEHTbI CAHTEXHUKA

I[JIH BBITIOJTHEHUA CAaHTEXHUYECKUX pa-
60T BaM moHano6uTcsa Habop pasHoOOpas-
HBIX HTHCTPYMEHTOB.

Hexotopbie u3 HUX GyyT UCTIOIB30BA-
HBI BCETO Pas, MOITOMY UX MOKHO O/[0JI-
JKUTB Y Apy3elt miam 3HaKOMbIX. OcTasb-
Hble TIpUpeTcss npuobpectu: oHu OyayT
CJIYKUTH BaM JIOJITO.

[ToaroroBbTe MHCTPYMEHTHI, KOTOPBIE
ysKe ecTh y Bac JIoMa U 00A3aTEIbHO T10-
HazobsaTCs B paboTe: MOJIOTOK, OTBEPTKY,
3yOUJI0, HOKOBKY, Pas/In4Hble HAIIIbHU-
KM, YPOBEHb, JEKTPOAPETh Uin 1epdo-
patop. J{ist mpoBeseHNsT CaHTEXHUYECKUX

paboT 00g3aTEIBHEL CIIEIMAIbHbIE
kiouun (puc. 1.1).

®

=N
3

Puc. 1.1. OCHOBHbIE UHCTPYMEHTBI
CaHTEXHIKA — KJTH04YM PA3HOro Thna

Cpennt cCaHTEeXHUUECKUX WHCTPYMEHTOB
B OT/IEJIBHYIO IPYIIITY BBIAEISIOT TPYOHBIIT
11 pa3BO/IHOM KJIIOYH.

TpyOubiii (rasossiii) kmou (puc. 1.2)
UCTIOJIL3YETCsT TIPU paboTe ¢ BOIOMPOBOJI-
HBIMU U OTONUTEIbHBIMU TpyGamu. O
IpUMEHSIETC B CHAyd4ae, KOorja HeoOXo-
AUMO OTKPYTUTH WJIN 3aKPYTUTDH A€TaaIn
OKPYTJIO#H (hOpMBI.

Puc. 1.2. TpyGHbIN KN4

Takue KJIIOYM BBITYCKAIOTCS O pas-
upiMu HOMepamu (¢ 1-ro mo 5-it). Kaxmpiii
HOMED 03HAYAET OIPe/leIEHHbIN UATIa30H
JIMaMeTpOB TPYO, /ISt KOTOPBIX TOAXOIAUT
ITOT KJIIOY:

O kuiou 1 ucrosbayercest 17ist Tpy6 AuameT-

pom 10-36 mm;

Q xiou 2 — 20-50 My
Q xiou 3 — 20—-63 MM;
Q xmou 4 — 25-90 My
Q xiaod 5 — 32—-120 mm.

Yaiiie BCETro MPUMEHSIIOTCS KJIIOUH 2 U 3,
HO B 3aliace Hy;KHO UMeTh 1 KJI04u (OJIb-
muxX HOMepoB. Mogenn TpyOHBIX KIIoueil

Hill's



JlaHHBIN KJII0Y OTHOCHUTCSI K TPyIIIe
TpyOHBIX KTt0uell u ynoben npu pabore
B TPYZIHOZIOCTYTIHBIX MecTax (puc. 1.6). Ero
HEZI0CTATOK: OH MOXOIUT TOJNBKO O]
CTPOTO OTpeIeeHHBIN AuaMeTp
TpyO, TOITOMY TaKUX KIOYei
mpHUAETCsT TPUOGPECTH Cpasy
HECKOJIBKO.

[Tpu BeImOAHEHUK PABOT 11O
MOHTa’KY CUCTEMbI BOJIOCHAOKEHNST

U OTOIJIEHUS MOHAA00ATCS Cclie-
AYIOIINEe MHCTPYMEHTDI JIJIs
paboThl ¢ TpyGaMu:

O TpyOHBII IPUKUM — ITO

Puc. 1.3. Pa3BoaHoit Kntoy

MapKUPYIOT B 3aBUCUMOCTH OT YPOBHS Ha-
KJIoHA uX ry6ok: 45° u 90°. CyiecTByioT
TaKKe MOJIEJTH C 3aYKEHHBIMU TYOKaMHU.
[luamerp pasBoanoro kmoyva (puc. 1.3)
MOXHO U3MEHUTDH C ITOMOIIbIO CII€IIUAJIb-

HOTO KPYTSIIIETOCST KOJECHKA.

Taxoil K104 IOAOUAET U B paboTe ¢ 1me-
cTuTpaHHbIMU Taiikamu (puc. 1.4). Hywme-
patus pa3BOAHBIX KJIIOYEN COOTBETCTBYET
mapameTpam TPYOHBIX KITIOUEH.

T'azosprii Km0y Cruwiicona (puc. 1.5)
Oyner HeoOXOANM JIIl YCTAHOBKU U TIO-
YUHKYA CU(DOHOB U PAKOBUH.

Pwuc. 1.4. Pa3soaHoit kntoy B padote

npucrocobienne, 3a-
MeHsIonee OOBIYHBII
3aKMM Ha BEPCTaKe,
UCTIOJIB3YEeTCs JIIS Ha-
JIesKHON (prkcanuu Tpy-
Obl BO BpeMst Hape3a-
HUS PE3LODI;

Puc. 1.5. [a308blit k1104 CTiNCoHa

Puec. 1.6. Kntoy CtunncoHa B pabote



Puc. 1.7. Knynn uMeeT Hacaaku ang Tpyo
Pa3NNYHOro AnameTpa

Q Kaymnn — npucrnocobIenne, MpeaHas-
HavyeHHoe /s Hape3aHus BPYYHYIO

HaPY’KHOU pe3b0Obl HA METAJLIU-
yeckux usnenusix (puc. 1.7);

Q T1pybopes — dIEKTpUUe-
CKas WJIM MeXaHWdecKas MuIa,
cIyKamasg s Hape3sku TpyO
(puc. 1.8).

IIpu paboTe ¢ ILIACTUKOBLI-
Mu TpyGamMu MoryT mnorpebo-
BaThCS  CJEAYIOINe WHCTPY-
MECHTDI:

O 00KMUMHbBIE KJIEIU — UH-
CTPYMEHT, MpeHa3HaYeHHbII
JUISL COeIMHEHUsT  Tpecc-(pu-
tunros (puc. 1.9);

Pwuc. 1.8. Ponnkosbiit
Tpy6ope3

Puc. 1.9. MHOroyHKUMOHamMbHbIE 00XVMHBIE
Knewm

Q Tpybornb — crenuasbHoe TPHUCIIOCO-
GJieHne, KOTOpoe T03BOJISIET JTOOUTHCS
HysKHOTO u3rrba TpyObl B AManasome
no 180° (puc. 1.10, 1.11). ITockoabky

SKCILLyaTalust py4Horo Tpyboruba tpe-
Oyer Gompmmx (HUBNYIECKUX YCHUIUIA,
PUMEHSIETCST OH TJIAaBHBIM 00PasoM TSt
paboThl ¢ TpyOaMu MaIoro AuaMeTpa U3
HepsKaBeroleli cranm, a Takxke ¢ Tpyba-
MU 13 IIBETHBIX METaJIJIOB.

Puc. 1.10. Tpy6oruo6
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Puc. 1.11. ['n6ka TpyObI ¢ noMOLLbHO TPYGOTMoa

3apanee CIJIAHUPOBAHHBIN TIEpeYeHb
CaHTEXHUYECKUX PabOT TTO3BOJIUT OIpejie-
JIUTHCS € BBIOGOPOM HEOOXOAUMBIX HHCTPY-
MeHTOB. PaGoTa noiijier ObicTpee, ecain Bee
UHCTPYMEHTBI Oy Iy T 1071 pyKoil. [ToaTomy
He JIEHUTECh MOCHPAITUBATE pabounii uH-
CTPYMEHT y cocefnieil. Heqoporue mHCTpy-
MEHTBI MOKHO TIPHOOPECTH CAMOCTOSITEIb-
HO — OHM HaBEPHSAKA MOHAAOOATCS BaM
B OyIyIIem.
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JNEKTPOMHCTPYMEHTDI

ITpu BoIosIHEHU T PabOT B BAHHON KOM-
Hare He 060UTUCH 6€3 HTEKTPOUHCTPYMEH-
TOB. PaCCMOTpI/IM OCHOBHDbIC 13 HUX.

O ¥Yaapuas apens (puc. 1.12). B Tom ciy-
yae, ecJIU TIAHUPYETCST BBITOJHATD Pa-
GOTBI IO PEMOHTY TOJIBKO COOCTBEHHON
KBapTUPbl M UCIOJIb30BAHUE DJIEKTPO-
MHCTPYMEHTA HE€ BXO/UT B Balll €Ke-
JHEBHbIC IIJIaHbl, BMECTO MOIIHOTO
nepdoparopa MOXKHO BOCHOJIb30BATh-
Cs JIPEJIbIo, COKOHOMUB HA CTOMMOCTH
unctpymenra. J[peab B pabore mmeer
PERKUMBI IOIONEHUS U CBEPJCHUS U He
umeer pesxkuma apobsenust. OHa cro-
cobHa TIPOCBEPJIUTH OTBEPCTHE B Me-

Puc. 1.13. LLlypynosept

TaJujie, 1epeBe NN IJIaCTUKeE; TaKKe ee
MOKHO HCITIOJIb30OBAaTh B KayeCTBE IIMy-

pymoBepTa.

400 00./MUH), a B IPYTOM — B Ka4eCTBe
apemn (ckopocts — 800—1300 06./mum).
[lpesib ocHalllena peryJsiTopoM KpyTsi-

IIero MOMeHTa, YTOOBI ¢ HeoOXOIUMOT
CUJION 3aKPyUMBaTh MIyPYIIbl Ge3 prucKa
COpPBATH MIIATKY KpPerexa.

O VraomumdoBaabHasi MalIMHA CIEIH-
ajiicTaM  OOJIbIIIE M3BECTHA Kak O00J-
rapka (puc. 1.14). Tax ke Kak u mep-
dopatop, Goarapka — yHUBEpPCAIbHBIN
HHCTPYMEHT TpU paboTe ¢ METaJIoM,
MJIACTUKOM, KAMHEM U IEPEBOM; CITYKHUT
11 00pabOTKU IIPaKTHYIECKU JI1060r0
MaTepuaga: MOXeT OTHLIU(OBATh, OT-
MMUJIUTD WK Pa3pe3arth.

Puc. 1.12. YnapHas fpenb

O Hlypymnoseprt (puc. 1.13). /lannbrit
WHCTPYMEHT ellle Ha3bIBaIOT aKKY-
MYJISTOPHOI zipesbio. OCHOBHOE
€ro HazHaueHWe — 3aKpy4yuBa-
HUe urypynoB u camopesos. Ilypyrmo-
BEPTHI BBIMYCKAIOTCS € aKKyMYJISTO-
pamMu MOMIHOCTBIO OT 9 1o 24 B u pas-
JINYHBIMU JOIIOJIHUTEJIbHBIMU OIIIUA-
MU, AKKYMYJATOPHBIE JPET ObIBAIOT
OJTHOCKOPOCTHBIMU U JIBYXCKOPOCT-
HBIMU. /[ByXCKOpOCTHAst [Ipesb OTJIH-
YaeTcs TeM, YTO B OJIHOM PEKUME OHa
HCIOJIb3YETCS B Ka4eCcTBe TTyPYyTOBepTa
(ckopocTb BpalleHus IIMUHIENS —
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Puec. 1.14. YrnownudgosanbHas MalliHa
C 3aLLUTHBIM KOXYXOM



Puc. 1.15. Pe3ska TpyObl ¢ NOMOLLBI0 G0MrapKu

[Ipu BBITIOJHEHUN CAHTEXHUYECKUX Pa-
60T Gosrapka Hys;KHA TIPU JIEMOHTaKe CTO-
SIKOB 1 TPyGOnpoBooB (puc. 1.15).

WMHCTpYMEHT BBITyCKAOT MIPOhEcCcHo-
HalbHBIX MOJENel U JMOOUTEIbCKUX.
YraonumndoBaibHble MAITUHBI OTJIMYAIOT-
cA TO pasMepaM: CyIIECTBYIOT MOJETN
B HECKOJIBKO JIECATKOB KHJIOTPAMMOB,
CIIocoOHBIE pe3aTh KaMeHb CO CKOPOCTBIO
11 000 06./MuH, 1 HEGOMBIITIE MOJIEIH ISt
BBITIOJIHEHUS PabOT OJIHON PYKOTA.

Bosrapka ocHallleHa JUCKaMHU, KOTO-
pbie 6bIBaIOT CMEHHBIMU U ITOCTOAHHBIMU.
CMeHHbBIE INCKU UCTIOB3YIOTCS 7T pabo-
TBI 110 KaMHI0 (puc. 1.16) u mo meTamwry.

JIMCKY TakKe Pa3IMnvaloTCs 1Mo TOJIIHU-
He U iuameTpy. [Ipu MOKyIKe MCKOB HY K-
HO O6paTI/ITb BHUMaHNE Ha Ka4€CTBO IIPO-
JYKINU, TaK Kak GoJrapka — WHCTPYMEHT
HOBBIIIEHHOM omacHocTH. HekavyecTBen-
HbIEe INCKIN MOl"yT CTaTb HpH‘II/IHOﬁ HOJIy‘
YEHUST TPABMBI, IOATOMY He CJIE/[yeT 9KO-
HOMWTH HA JIAHHOM MOKYTKe. AJIMa3HbIe
JIVICKU CUUTAIOTCA ITIOCTOAHHBIMU. OHI/I n3-
TOTABJIMBAIOTCS U3 METAJLIIMIECKOTO KPYTa,
MO KPal KOTOPOTO HAHOCHUTCST AJIMa3HOE
HambLIeHue. VX IleHa HeCKOJbKO BBIIIIE,
YeM CMEHHBIX, HO OHU OTJIMIAI0TCST JIOJITO-
BEYHOCTHIO U HE30TTaCHOCTHIO.

Wrak, ofHa BaKHasi 3ajlavya pelleHa;
HEOOXOIMMBI UHCTPYMEHT MPUOOPETEH.
Tenepb B BallleM 4eMO/laHYUKe CAaHTECXHUN-
Ka eCTh KJIIOUH, KJEM U TPyOOTHOBI, CaH-
TEXHUYECKUH JIEH ¥ CYyPUK, TPOKIAJKH 13
PE3NHDBI U MMAapOHUTA, PA3JIMUYHbIE MEJTOYN
B BU/le (DUTUHTOB, KPOHIITEHHOB JIJIS Pa-
KOBHH U IIOJIOK, mro0eseil u mpobok. [l
npoBeeHrst paboT OJOJIKUTE Y coceneit
(a sydie — npuoBpPeTUTE) HIEKTPOAPETD,
IypymnoBepT u 6OIrapKy.

IIpexae veM HaaTh CHUMATh CTapoe
CaHTEXHUYECKoe 00OpyIOBaHUE U yCTa-
HaBJIMBaTh HOBOE, Cﬂe[[yeT BbIy49UTb Iipa-
BUJIa TEXHUKH OE30MaCHOCTH.

Puc. 1.16. AnmasHble Jucku no KamHo
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PacxogHble maTtepuansl

YcrnenHoe mpoBe/ieHne CAHTEXHIIECKIX
paboT 3aBUCHT OT HAIMYUS TIOJT PYKOH He-
00XOIMMOTO PACXOHOTO MaTepUAJa.

K nepBoii rpyrie oTHOCSTCS repMeTH-
KH U YIUIOTHUTEJIH.

ToNbKO MPOYHbIE U TEPMETUYHBIE CO-
equHenust Tpy6 ¢ UTUHTAMK, CAHTEXHU-
YeCKMMU MpubopamMu U IPYyrumMu Tpybamu
COCOOHBI TIPEMSTCTBOBATL MOMAMAHUIO
B HUX BO3/yXa 1 Bojibl. Cerojits Ha CTpou-
TEJIbHOM PbIHKE OTJIMYHBII BEIGOP pasHO-
06pasHbIX MaTepuanoB. PacckaxkeM o ca-
MBIX TIOIYJISIPHBIX U BOCTPEGOBAHHBIX.

Q Jlen u cypuk. Ilox ciioBom «iien» B can-

TEXHHKE TOHUMAIOT OOBIYHBIE JIbHSIHbBIE

MIPSIZIA, KOTOPbIe MOXKHO HaJIepraTh U3
MmenrkoBunbl (puc. 1.17). Canrexuuue-
CKUII JIEH IPOJIAeTCs B JIIOOOM Mara3nHe
crpoiimarepuaiosn (puc. 1.18).

o i o o W W p
Puc. 1.17. JTbHsHble Npsan MOXHO HafiepraTb
113 MELLKOBIHbI

Puc. 1.18. CaHTexHN4ecKuin IeH B MOTKax

Cypuk — Oesast Kpacka, KOTopas Ha-
3BIBAETCS €llle CBUHI[OBBIM CYPUKOM
(nau cypukosbiMu Gemumamu). Jlen
HAMaTBIBAIOT HA MeCTO, T/ie HeoOXO0/Iu-
MO YIUIOTHEHWE, ¥ HaMa3bIBAIOT CypHU-
koM. TepmeTusanust mogo6HOTo pojia uc-
MOJIb3YETCs1 B OCHOBHOM ITpU paboTe o
crasbHbIMU TPyGamu. PacTpyObr sryuiie
YIUIOTHUTD JIBHSTHOU HPSIIBIO, TIPOITHTAH-
HO¥ CMOJIOH.

YIUIOTHEHVE BBIMOTHSETCST CIIEMYIOIIM
obpasom (puc. 1.19-1.28).

Puc. 1.19. Moarotasnusaem Tpyoy K HAMATbIBAHIIO
NbHa (Mpy He06X0AMMOCTY HAHOCKM Pe3b0y)

Puc. 1.20. Otoensem HeoOX0AMMOE KONNYECTBO
NIbHAHBIX MPSAEV OT 0OLLEr0 MOTKa



Puc. 1.21. [puknazipiBaem neH BI0Mb Pe3bobl, Puc. 1.25. JleH, naeansHo HamoTaHHbIi
NPUKIMAEM NanbLEM Ha pe3boy

Puc. 1.22. HamatbiBaem negH No HanpaBneHnto Pwuc. 1.26. [poBepsiem NNOTHOCTb
HABOPAYMBAHUA MY(ThI C KPaitHIUX 000POTOB Pe3b0bl  HAMOTKY

Puc. 1.23. BbinasLume BONOck HamatbiBagM BMecTe  Pue. 1.27. CoeauHsiem TpyOy ¢ MydToi
C OCTaBLUMMCS JIbHOM

Puc. 1.24. OcTaTtok nbHa MOXHO NErko 0TopBarb, Puc. 1.28. Ynansem nniiHme BONoKHa NbHa
MOTAHYB 3 KOHeL, (00pe3aTb ero He CTouT) C MOMOLLHO OrHS




Puc. 1.29. ®YM-nexta

0 dYM-aenTa — jeHTa 6eJI0T0 11BeTa, KO-

Topast 6e3 TPyla HaMaThIBA€TCsT HA PE3b-
6oBoe coeuHeHue TPYObI,
TOTOBOE K MOHTaXKY ¢ (hu-
tunroM (puc. 1.29). Bee
qarie MpUMeHsIeTCst
BMECTO YILJIOTHEHUN

U30 JIbHA.
DY M-nenra BbIILyc-
KaeTcs u3 (QTOpo-
' IJIaCTOBOTO YILIOT-
HUTEJIbHOTO MaTe-
puamna. Ona cria-
. KuBaeT HeJopaboT-
- KU TJIOXO#i pe3bObl,
JlelaeT HaBOpadu-
Banmne MyTe1 6oTee
JierkuM ¥ anactuanbiM (puc. 1.30, 1.31).

Puc. 1.30. HamatbiBaHue OYM-neHTbI Ha Tpy6y

(N

Puc. 1.31. 06moTka u3 OYM-neHTbI Ha y4acTKe
TPYyObl

K cosanenmuio, He Bcerja Bce UAET TakK
IJIa/1KO, Kak XoTesoch Obl. CTOUT JUIIb
HEMHOT'O HNEPETAHYTDH CTbIK MJIN TTOBEP-
HYTh €r0 HEMHOTO Has3ajl 1o pe3bbe —
COeZIMHEHNE JIaCT Teub U paboTy Tpu-
JIETCSI BBITIOJIHSTD € CAMOTO HavasIa.

He Bcernma ymaercs coeiuHUTL TPY-
Ob1 6€3 JIOTIONHUTENBHBIX MAHUITYJIsSI-
nuii: To pespba HewjeanbHa, TO HYXK-
HO TOTPABHUTH HAIPABJIEHUE MAPOBOTO
Kpata. B Takux ciydasgx npumeHeHue
DYM-jientsr GygerT HepannoHaIbHBIM,
€€ PEKOMEH/TY€eTCS 3aMEHUTD CAaHTEXHM-
YECKUM JIBHOM.

Pesuna. Tpy6onpoBoabl 1 CMECUTENN
B MeCTaX COEIMHEHNIT YIJIOTHSIIOT € T10-
MOIIIbI0 Pe3uHOBbIX KoJsell (puc. 1.32).
Jlnst coepmnenust TpyO CUCTEMBI OTO-
IUIEHVST WU TOPSTYEro BOAOCHAOKEHST
JIyutiie BBIOMPATh TEIio-

CTOMKYIO pe3uHy; pac-

TPYOHbIE COEIMHEH ST

KaHAIU3AI[IH MOJKHO

YIJIOTHUTDH KHCJIOMIE-

JIOUHOH Pe3nHON Map-
K1 3318, @

Puc. 1.32. YnnoTHUTENbHbIE KOMbLA 13 PE3VHBI

O ITaponut — mpeccoBaHHasl CMeCh Pe3u-

HBI, 0OJaiaIonasd TaKUMH CBOMCTBAMU,
KaK TEePMOCTOWKOCTb U COIPOTUBJISIE-
MOCTD IIIEJIOYHBIM KHCJI0TaM,; IIOAXOAUT
[ mOoOBIX TUIIOB coexunenuii. Ilapo-
HUT BBIIYCKA€TCA B JUCTOBOM BU/E
C IEJIPIO TIOCJIEYIONIET0 U3TOTOBIEHUS
U3 HEro repMeTU3UPYIONIX MPOKIATOK
(puc. 1.33, 1.34).

CwiInKoHOBbBIM repMetukom (puc. 1.35,
1.36) 3amasbIBatoT e, 06pasoBaBIIy-
ecss MEXKIY BaHHOU (AYNIEBBIM MOJIO0-
HOM) U crenoii. C ero momorpio obec-



virasca  (pasca
——

viraseql MEGaseal
| o—

Puc. 1.33. BbipesaHue npoknaaky 13 napoHuTa Puc. 1.36. C1nMKOHOBbIE FEPMETHKIA
0T Pa3HbIX NPOU3BOANTENEN

MeYnBAIOT HAMEKHOE KpeILie-
HI1€ CAHTEXHITIECKUX IIPUOOPOB
n Kadenpubix creH. [Tucromner
IUL TepMETHKA II03BOJISIET 60-
Jiee TOYHO [03UPOBATH ITIPera-
part (puc. 1.37).

[Ipesxe yeM TPUCTYNIUTH K Ha-
HECEHUIO Ha MECTO CThI-
Ka HOBOTO CJIOST Tep-
MeTHKa, He0OXO0IIMO
Puc. 1.34. Hosas npoknajka 13 napoHnTa u36aBUTBCS OT CTAPOTO.
no 00pasLly cTapoit Jluist aTHX 11€JIel MOXKHO
UCIIOJIb30BATh Pe3aK
C NIMPOKIM JIE3BHEM

(pric. 1.38).

Puc. 1.37. Muctonet ang ynobHoi paboTsl

C CUNNKOHOBBIM FEPMETIKOM

Puc. 1.35. HaxeceHue CunnkoHoBOro repmeTiika Puc. 1.38. Pe3ak ¢ LMpPOKNM ne3B1EM




B ciyuae, eciu MecTo 3aMeHbl TepMe-
THKa UMeeT CJIe/bl TopakeHust rput-
KOM, HAHOCUM (PYHTHIHIHOE CPEICTBO.
Mo:kHO BOCITOZIb30BAaTHCSI MEIHBIM KY-
IIOPOCOM, Pa3BEIEHHLIM II0 UHCTPYK-
K, WM TPUOOPECTH B CTPOUTETHHOM
MarasmHe Ka4eCTBEeHHbIEC aHTHUCEIITUKH,
HATPUMEDP TIPOTUBOTPUOKOBYIO TPYH-
toBKy «IIpodeccuonans. Yo6pas cra-
pbIil cJ0M TepMeTHKa M ero OCTaTKh
COCTaBOM [T y/AJeHUs CUJIHKOHA,
IPOTHPAEM MeCTO CTBIKA TPSMOYKOMN.
[Tocne Toro Kak Mbl TOJTOTOBUJIN Me-

a

CTO CTBIKA K HAHECEHWUIO TePMeTHKa,
[TOBEPXHOCTH OYUIIAEM OT 3arpsi3He-
HUIL, TOTOM 00€3KAPUBAEM C IIOMOIIBIO
CIIUPTAa WM alleTOHA U OCTaBJISIEM HAa
30 mwuH, yTOOBL OHa BbICOXJA. UTOOLI
CTBIK MOJTYYUIICS KPACUBBIM U aKKypaT-
HBIM, I OKJEUKU KpaeB MPUMEHSEM
CaMOKJIeANIYIOCS MaJsSpHYIO JIeHTY
(puc. 1.39-1.42).

IIpaiimep — crenuaabHBIN MaTepu-
aJl, KOTOPBIH MPUMEHSIETCST JIJIs TI0-

KpPbITHS IIOBEPXHOCTU Ilepel] Haue-
Apyrunmn

CeHreM CJIod TepMeTUKa.

Pwuc. 1.39. HaHocum dyHruumaHoe cpeacTso
Ha MECTO 3aMeHbl TepMETIKa

Puc. 1.41. Youpaem ocTatku repmMmeTika ¢ noMoLLbo
CNeuyanbHoro CPeacTaa, NpOTUPAEM NOBEPXHOCTb

Pwuc. 1.40. Yoangaem crioii cTaporo repmMetuka nepeq
HaHECEHWEM HOBOO C10st

Puc. 1.42. Oxnensaem NOBEPXHOCTb CTbIKA
CaMOKIESLLEICA NEHTON




cJIoBaMH, mpafiMep — 9TO TPYHTOBKA.
[Topuctbie kpasg KepaMUIeCKON TIUTKI
obpabaTbiBaeM IIpaiiMepoM: OH HaJeskK-
HO 3aKPOET IOPbl ¥ 00eCHeynT Kper-
KOe CIelJIeHne TepMeThKa ¢ TLIUT-
koii (puc. 1.43).

ITpucrymaem K Ba)KHOMY 3TaIty paboTt —
(hopMupoBaHUIO TPABUJIBHOTO 1B, KO-
TOp])IfI ITO3BOJIUT COXPAaHUTDL 3JIaCTUY-
HOCTh CUJINKOHA U HE Pa3opBeTCs MpPU
MeXaHM4IeCKUX MOABMKKaX. It aTOT0
MIPUMEHSIOT TTPOKJIAJI0YHBIN MaTepuad,
B KauecTBe KOTOPOTO MOTYT ObITh HC-

MOJIb30BAHBI JIEHTA U3 TOJUITUIIEHA,
mHYp #W3 BCIHEHEHHOTO IIOJUIIPOITN-
JieHa Wi OOBIYHBIN IIHYP, KOTOPBIil
MPOMUTAH MacJoM. BaskHO, 4TOOBI rep-
MeTHK 06pasoBaj CIemaenue ¢ GOKo-
BbIMH CTE€HKaMH IIIBa W HE IIPUJIAIIAJI
K 3a/iHell CTeHKe CThIKa, B MIPOTUBHOM
cJIydae TIPOU3OMIET CIETIeHne ¢ TPex
CTOPOH, 4YTO IIPpUBEJET BIIOCJIEACTBUU
K pa3pyIienuio msa. ToJbKo 04eHb TOH-
KHe MIBBI TOJMMWHON 1-2 MM momycTu-
MO BBITIOJIHSITH TEPMETUKOM 0€3 Tpo-
knanok (puc. 1.44—1.46).

Vsl

Puc. 1.43. ObpabarbiBaem nopucTbIi Kpai MmanTKiA Puc. 1.45. Ynangem 13nuiiku repmeTiika
npanmepom 11 (OPMUPYEM KPACKBbIiA LLIOB C MOMOLLbHO LLNATENS

Puc. 1.44. 3an0nHseMm LIOB CUINKOHOBLIM Puc. 1.46. Ynansgem mManspHyto NeHTy,
repPMETUKOM TaK, YTOObI OH HEMHOTO MOKPbIBAN PA3rnaXy1BaeM repmMeTIK pyKami
MaSIPHYIO NIEHTY C [BYX CTOPOH
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Mmasa 1. CaHTEXHMYECKIE NHCTPYMEHTbI 11 PacX0/iHble MaTepuaibl

1 2

S

Puc. 1.47. 33e51Ka CTHIKOB YyryHHbIX KaHaM3aLMOHHbIX TPYO: 7 — HAMOTKA NbHSAHbIX NPAAgH; 2 — ocazka

npsagei; 3 — 3agesnka acoecToLeMeHTHbIM PacTBOpOM

20

Bpewms 3arBepsieBaHusS CUJIMKOHOBOTO
repMeTHKa — npuMepuo 5—10 muH.
IleMeHTHYIO MM acGECTOIEMEHTHYIO
CMECHh TIPpUMEHAIOT [JId 3a/ieJIbIBaHuA
pactpy6oB Kanajmsanyu (OGoJbIIel ya-
CTBIO YHUTA30B), 3aKPEIJICHUST CAHTEX-
HUYECKOro 060pyI0BaHMS.
3adenvieanue pacmpybos KanHaiu3auu-
omnblx uyzynnvix mpy6. TpyObl coenu-
HAIOT, [IJIdd 3TOr0 XBOCTOBYIO YaCTb
TpyOBI BCTABJSIOT B pacTpyd IAPYroii,
OCTaBJIsISE 3a30p 5—6 MM, 3aTeM TPOU3-
BOJAT 1leHTpupoBanue Tpyobr. [l 06-
MOTKHU KOJIBIIEBOTO ITPOMEKYTKA CHA-
Yyaja WCIOJb3YIOT CAHTEXHUUECKIUIT
JIeH, KOTOPBIN MpeABapuUTE]bHO MPO-
CMaJINBAIOT WJIN ITPOIIUTBIBAIOT MaCJIOM,
a 3aTeM OCTaBHIYIOCS '/ TIyOUHBI 3a-
HOJTHSIIOT [EMEHTHBIM N achecTorie-
MEHTHBIM pacTBOpoM. PacTBop 1emeH-
Ta COCTOWT W3 JIEBSITH YacTell 1eMeHTa
U OFHOI YacTu BOAbI. PacTBOp TJIOTHO
yTpamMOOBBIBAIOT, CBEPXY MOKPBIBAIOT
MOKPOU BETOIIBIO JJIs1 O0Jiee TIATE b-
noro 3atBepjenust (puc. 1.47).
AcbecTorieMeHTHasE CMeChb TOTOBUTCS
U3 IBYX YacTell IleMeHTa 1 OJJHOI JacTu
acbectoBoro BosiokHa. Ilepen 3amenkoit

3a30POB CMECh YBJIAKHAIOT. AcbecTore-
MEHTHYIO CMECh UCTIONB3YIOT /IS 3ajie-
JIbIBaHMs CThIKA TPUMEPHO Ha ' /5 4acTh
BBICOTHI pacTpyOa.

Ko BTOpOII TpyIITie pacXoHbIX MaTepPU-

AJI0B OTHOCSITCSI Pa3MYHble KpenesKHbIe
MaTepHaJIbl U JIEMEHTBI.
O KponmTeiiHsl nCNoib3yI0TCS B CIyda-

SIX, KOT/Ia TIPEJIMETHI HEOOXOUMO pasMe-
ctuTh Ha cteHe (puc. 1.48). Odenn yacto
MPUJTATAlOTCS B KOMILJIEKTE C YMbBIBAJIb-
HUKaMU 1 AyHI€BbIMU, HO TaKou pacxo-
[[HI)II?I MaTepHraJg CTOUT UMETD ITPO 3al1ac.
HexoTopble yMBIBAIbHUKH KPeTIsIT-
Cs K CTEeHe C ITOMOIIbI0 KPOHINTEHHOB,
KOTOPbIe MOTYT OBbITh CKPBITHIMU WU

N “\\_jlw

Puc. 1.48. KpoHLTEIHbI AN PAKOBUHbI
C NONOTeHLieepXaTenem



OTKPBITBIMU. Ecin YMbIBaJIbHUK C OT-
KPBITBIMU KPOHIITeTHAMH, Macca KOTO-
poix 110 1,18 Kkr, To o Gyaer onuparTbhes
Ha HUX HUJKHEH 4acTbio cBOero 6op-
ta. Hemoxsuiknoe 1moJiokenue yMbl-
BaJIbHUKA 3aKPETJIsieM BBICTYTAIONINM
mrudroM kpoumreiiHa. IIpu pabote
CO CKPBITBIMM KpOHIITeliHaMu (Mac-
ca — 4,6 Xr) OHU BOHMIYT BO BHyTPEHHIE
mosoctu GOPTOB yMbIBambHUKaA. Ilo-
JIOJKEHUE YMbIBATbHUKA (QDUKCUPYETCST
C TIOMOII[BIO BEPXHKX OTIOP ¥ PACIIOPHO-
T'O BUHTA.

C MOMOTIHIO METATIHYECKUX YTOJIKOB
(puc. 1.49, 1.50) MOXHO 3aKpennuTh
B BAHHOW KOMHaTe JI00YI0 MOJIKY.
Jlio6enn KpPYIHBIX pasMepoB HeoOXo-
JAUMDBI [UIA KPEIVIECHUA CAaHTEXHUYECKUX
npubopos k crene (puc. 1.51).

Jlnist 3axperurerist io0esist B CTEHe mep-
BOE, 4TO HY’KHO C/IeJIaTh, — TPOCBEPJIHTD
otBepcrtre. Ecm oTBEpCTHE B CTEHE esia-
€TCST CBEPJIOM TI0 KAMHIO, 3IEKTPOIPENH
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Puc. 1.50. 3akpenneHie METANANYECKOr0 yronka

Pwuc. 1.51. [lto6enb B cTexe

JOJIKHA CTOSATH B YIAPHOM DPEKUME.
[Topuctblie cTeHbI MOKHO TTPOCBEPJIUTH
B 06branOM pesxnMe (puc. 1.52). Ot Toro,
HACKOJIBKO TOYHO MPOCBEPJIEHO OTBEP-
CTH€, 3aBUCHUT, KaK IPOYHO OyAeT aep-
sKarbes pobens, [aybuna orsepcTus
JOJIKHA OBITH PaBHA JUTMHE TI00EIs, TIH-
pYHA — JIBYM €T0 IaMeTpam.

Yro6bl TPaBUIBHO BCTaBUTH H0OENH
B CTEHY, CHaYaja HeOOXOIAUMO ¢ TIOMO-
MIBIO TBLIECOCA YIATUTh U3 OTBEPCTHUS
MBLTH M KAMEHHYTO Kpotnky (puc. 1.53).

Puc. 1.52. Cepnum 0TBEPCTME B CTEHE
nof to6enb

Puc. 1.53. BbiyBaem Nbinecocom KameHHyHo
KDOLLIKY M3 NPOLIENaHHOT0 0TBEPCTUA

Hili21



o4, Mmasa 1. CaHTeXHUYECKINE MHCTPYMEHTbI U PacXo/Hble MaTepuab

ITocisie aTOrO OTBEpPCTHE IIOIHOCTLIO 32~
TOJTHSETCST PACTBOPOM  OBICTPO3ATBED-
JIeBAIOMIETO IleMeHTa (MOXKHO HCIIOJb-
30BaThb MOHTaXKHBIN THIC). [l sTux
neseil mojoiger GONT WM CTEpPIKEHb
Hy)kKHOTO janamerpa. [liobemb BCTaB-

JigeTcd B TOT MOMEHT, KOTZ[a PacTBOP
ele He ycmen 3aTBepieTh. V3muimku
MacChl yJIAJsIOTCsl BIAKHONW TPSITKOM.
Korna pactBop ciierka saTBepieert, je-

a

TaJIbh KPeTeska BBOPAuMBaeTCs B II00eb
(puc. 1.54—1.57).

@urunry (0T aHTIMIICKOTO fitting — co-
GupaTh, MOHTHPOBATH) JJIST KPETJICHUS
Tpy6ONpPoBOAOB. [laHHBIN d/eMEHT uc-
MOJIb3YETCST JITTSE COeIMHEHUs TpyO ApyT
C JIPYTOM, CO3/laHusl U3TUba WU TOBO-
pota TpyObl, pasBETBJIECHUS, HEMOCPEI-
CTBEHHOTO MOACOENHEHMS K CAHTEXHU-
4eCKOMY 000PYIOBAHKIO 1 T. [I.

. 4 L

Puc. 1.54. 3anontHsiem 0TBEPCTIE PACTBOPOM

Puc. 1.56. Ynansem ocrarki pacteopa

Puc. 1.55. Bcransem arobenb

2

Puc. 1.57. BBopa4nBaem KpenexHyto aetanb



q)I/ITI/IHI‘I/I MOryT 6])IT]) BBIIIOJTHEHbBI U3
Da3JIMYHBIX MATEPUATIOB: CYIIECTBYIOT
MOHOTIOJIUMEPHBIE (DUTUHTH, KOTOPbIE
COCTOAT M3 TMOJHUMEPa, U KOMOMHUPO-
BaHHbBIE, B KOTOPBIX YaCTb 9JIEMEHTA BbI-
MOJIHEeHA U3 TIOJINMEPA, & YaCTh — U3 Me-
tajuia (4daie Beero peabba) (puc. 1.58).
MomnonosmmepHbie (DUTUHTU UCITOD-
3YIOT JJIs COEIMHEHUsT TPyO MExKIy
coboii, 11 pasBoiKK TPyOOIPOBOJA:
TPONMHUKHU, KPECTOBUHBI, YTOJIKH, KOJIe-
Ha METOJIOM CBapKH.

Kom6unupoBanHbie (GUTUHTU HA KOH-
ax WMMEIOT METaJJINYecKyio pe3bdy
U TIPUMEHSIOTCS JIJIsST COeINHEH s T11a-
CTUKOBBIX TPyO ¢ cCaHTEXHUUECKUM 060-
pyaoBanueM, st cOOpku TpyO MEKLy

Puc. 1.58. PasnnyHble Buzbl CTanbHbIX (UTUHIOB
11 KOMMIEKTYHOLLMX

cobol, pasBopku TPyO € MOMOIIHIO
TPOUHUKOB U KOMOWHUPOBAHHBIX KO-
sen. CymecTByloT KOMOMHUPOBAHHbIE
(uTHTE ¢ HEMOABWKHON U TIOABUIK-
HOI pe3bOoii.



I'naBa 2. TexHuka 6e30nacHOCTH

NPy NPOBELEHNH

CaHTeXHMYeCKHUX paboT

O6ecneyeHne 6e30NaCHOCTH XXU3HN U 340POBbA

[Ipu TpoBEEHUN CAHTEXHUYECKHUX Pa-
60T HEOOXOIUMO COBJTIOIATH TPABUIIA TEX-
nuku Gesonacuoctu. Tak, HajeB 3al(uT-
HbI€ OYKU 1 TEPYATKHU, BbI 3alllUTUTE PYKU
OT TOPE30B ¥ CCA/INH, a TJlaza — OT IMolla-
JaHusA TTOCTOPOHHUX TIPEJMETOB M IILIJIN
(puc. 2.1).

Puc. 2.1. CobntopeHne TexHuKI 6630MacHOCTy
BAXXHO B N060I1 paboTe

24

I'naBHOE, 0 Wem ciemyeT TOMHUTH, —
obecrieyenrie 6E30IACHOCTH KU3HU U 3/10-
POBBSI, KaK CBOWX, TaK M OKPY/KAfONTUX
moneir. Bropoe — coxpanenue nuMyIecTa
M MUHUMM3AIUST PACXOIOB, TOCKOJDBKY
OCHOBHOH TPUHIUT PabOThl — JTOCTHIKE-
HIEe MaKCUMAJBHOTO pe3yJIbTaTa TIPU MU-
HUMYyMe 3aTpar.

HpI/I BBIITOJIHEHUN CAaHTEXHUYECKUX pa-
60T CaMOCTOSATENBHO HUKOMY HE XOYETCS
MOJYYUTh TPABMY M MOMACTH B GOJBHUILY.
Yrobbl 9TOr0 HE MPOUBOILIO, CJAEAYET CO-
6JII0aTh IPaBUIA TEXHUKK GE30MaCHOCTH.

XUMHKAThl — €Ille OJINH TMOTEHI[HNATh-
HBIY NCTOYHUK TOBBITIIEHHON OMTaCcHOCTH.
O TIpu pabote ¢ OMACHBIMU XUMUIECKUMU

BellecTBaMU He0OXOAMMO HaAeTh Iep-

YaTKW W OYKH, B CJIydae eCJU Bl MMee-

Te JIE0 ¢ JETYYUMU BEIIeCTBaMHU, BOC-

MOJTb3yHTeCh pecriupaTtopoM (puc. 2.2).
0 Kak mpasmio, ¢ xuMuKaTaMu paboTa-

I0T B CHEMUAJbHOM KOMOWHE30HE, HO

nozoizer u oObuHas paboyas OLexK/Ia,

KOTOpast TIOJTHOCTHIO 3aKPBIBAET PYKH

U1 HOT'U.

O XpaHUTh XUMHUYECKHE BellecTBa Caery-
€T BHE 30HDbI OCTYyIIa MaJIEHbKUX IIeTeﬁ

U JOMalllHUX KUBOTHBDBIX. ECJII/I BbI 3a-

JINJIA XUMHUYECKOE BEIIECTBO B PAKOBU-

HY WM YHWUTA3, MPEAYTIPEAUTEe 00 5TOM

BCEX YJIEHOB CEMDIL.



Puc. 2.2. [Tpn paboTe ¢ Xxumukatamm 0053aTeNbHbl
CneuyanbHas 0agxnaa v pecnuparop

0 KamanmsannoHnble Ta3bl SIOBUTHI, 10-
3TOMY, TIPEK/IE YeM CHSITh TUIPO3ATBOD,
HEOOXOIMMO UMeTh TIpH cebe KIS WiIn
3aTHIUKY, KOTOPYIO HEMEJIEHHO HYKHO
BCTaBUTH B pacTpyo.

[Tpu pabote ¢ cuCTEMaMU TOPSTYETO BO-
NOCHAGKEHWS U OTOTJICHUS JIISA TIPEOT-
BpAITICHUST TEPMUYECKUX OKOroB (puc. 2.3)
HEOOXO0MMO COBTIONATH CJIETYIONIIE Tpa-
BHJIA.

OCTOPOXXHO! rOPA4AA BOOA

Puc. 2.3. Mpeaynpexpaarownii 3Hak «0cTopoxHo!
[opsiyas Boga»

Puc. 2.4. Cning ropsiyeit BoAbl

O IlepekpbITb BEHTWJIb MOAAYN TOpPsTUei

BOJIBI K TOMY y4acTKYy, Ha KOTOPOM IPO-
M3BOJINTCST PEMOHT; TIPOBEPUTD MCITPaB-
HOCTb BEHTHJIS.

Cautb ropsiuyio Boxy. B cucreme ropsi-
yero BopIocHabKeHus ynobHee aTo cae-
JIaTh Yepe3 KpaH, B CUCTEME OTOTICHUS
HY/KHO TPOJyMaTh TEXHOJOTUIO CJIMBA
U TOATOTOBUTH EMKOCTb JUISI OCTATKOB
BOzbI (puc. 2.4).

CiieinTh 3a NPaBUJILHOCTHIO YKJIOHOB
JUIST TIOJTHOTO CJTBA BOJIBL.
KouTposmposath BO BpeMsi MOHTaKa
CHCTEM BOJOCHAOKEHUS U OTOTJICHUS
cobmonenne TpeboBaHuil 110 TEeMIepa-
Type U MaBJCHUIO [JI1 TTPUMEHAEMbIX
asneMenToB. CoeJIMHEHNUS JIOMKHBI OBITH
HAJIEKHO 3arePMETU3MPOBAHDI.

ITepes mMycKOM CHUCTEMbI 00S3aTENbHO
NPOBOJIUTH €€ OTPECCOBKY, TO €CTh I'M-
JIPABJIMYECKOE UCTIBITAHUE JIABJCHUEM.
JlanHast omepaius TO3BOJISIET TPOBe-
PUTH CUCTEMY Ha IMPOYHOCTDH, TOMOTAET
BBIABUTD HaJIMYHME ITPOTEYEK Ha pa3jamny-
HBIX €€ yJacTKaX, a TaKKe YCTPAHUTh
passuunbie  JeHEKThl  KOMIOHEHTOB
cucreMbl. OTIPECCOBKA OCYIIECTBIISIET-
€S € TIOMOIIBIO BOASIHOTO CTOJI0Aa WJN
CI/KATOTO BO3/lyXa PyYHbBIM WUJIN ME€XaHU-
YEeCKUM HACOCOM.

CobaofiaTh  TeMIepaTypHble PEKUMBI
(+75 °C — panst cUCTEMBI TOPSIYETO BO-
nocHabxenus, +95 °C — 7151 cuCTeMbl

iz
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Puc. 2.5. [popbis BoA0NPOBOAA
OTOHJIGHI/IE[) HpI/I HaJIN4YU1U B JIOME aBTO-
HOMHBIX CHCTEM BOZOCHAOKEHNA U OTO-
ILJIEHUSI.
O Hu B xoem ciydae HE PEMOHTUPOBATH

CaMOCTOSITEJIBHO CHCTEMBI OTOILJIEHUST
B OTOTIMTENBHBIN ce30H (puc. 2.5).

Q [Ipu noakIIOYeHNN BOJOHATPEBATENb-
HOTO M OTOIIUTEJIBHOIO KOTJIOB JIefCTBO-
BaTh cTporo no uHcrpykuuu. Ocoboe
BHUMaHUE HpI/I MOHTaX€ HACTCHHbIX
KOTJIOB CJIelyeT YAEIUTh UX HaJesKHO-
MY KPETLIEHHIO.

JKOHOMUYECKUE NoTepu

OueHb 4acTo TIPH TIPOBEACHUN CAHTEX-
HUYECKUX PAbOT MPOUCXOSIT SKOHOMUYE-
CKHe MOTePH U3-3a POPHIBA BOJIOMPOBO/IA
U CUCTEMbl KaHAJTM3AI[MU U YTEYKU BOJIbI
(puc. 2.6).

Yro6sr n36eKaTh MOMOOHBIX CUTYAIUH,
HEOOX0MMO  COOMIONATh  BBIIIENEPEYnC-
JIeHHbIe TPeGOBAHUS 110 IPEOTBPAIIEHUTO
TEPMUYECKUX OKOTOB, a TAKKE CJEIUTH 3a
MOJIHOM TepMeTH3aInueil BCeX 3IeMEHTOB
cucreMbl. CaMOCTOSITENIBHOE TTPOBEEHUE
CAaHTEXHUYECKUX PAbOT MOKET HAPYIIUThH
AKCILTyaTAIUIO UMYIIECTBA OOTIEro T0JIb-
3oBanus (puc. 2.7).

Bo usbeskanue mrpados:

O He HapyIIaiite MpaBUJa 3aKOHOIATE b=

CTBa O TIepPeIJIAaHUPOBKE KBAPTHUD;

O He MOBPEXIANTE METOCTHOCTD CTOSIKOB,
obparuTech K OpraHU3allu, Y KOTOPOM
€CTh COOTBETCTBYIOIIAS JIUTIEH3UST,

Puc. 2.6. BononposofHble paboT
063 COOM0AEHNS TEXHONOMAN BEAYT
K 3KOHOMUYECKIM MOTEPSIM

Q He 3aMeHsIITe CaMOCTOATEbHO OaTapen
CHUCTEMBI OTOTLTICHUSI, TIOJOTEHIIECYITU-
Ten u ipyroe 000pyI0BaHNE, €CIU OHU
He cHaGKeHbl BEHTHJIEM, KOTOPbI OT-



Puc. 2.7. CamocTosTeNbHOE NpOBeeHIe

CAHTEXHNYECKNX DHGOT

KJIIOYAET 110/1a4y BOJIbI U3 CTOSKA, U Gaii-
mmacoM, KOTOPBIN OTBeYaeT 3a JajJbHell-
1ee JIBUKEHUE BOJIBI 10 CTOSAKY.

Baiinac (ot anrsumiickoro bypass — 06-
XOJI) — MeXaHu3M 0OXOJIHOTO MyTH, KO-
TOPBIA WCIIONB3YETCSA ISt TPOKJIAAKN

Puc. 2.9. baiinac, ycTaHOBNEHHbIA B CUCTEME OTOMIEHNUA

Puc. 2.8. baiinac

JIMHUY  TIAPAIETbHO  OMpeIeTeHHOMY
YYACTKY CETH, WHOTAA B 0OXO KaKMX-
J00 asieMeHTOB cucteMbl (puc. 2.8, 2.9).
Croumoctb ycranoBKH Oaiimaca 6e3 yue-
Ta 3aMeHbI POYUX jleTajieii u Tpyd — ot
3000 pybueii.




naBa 3. 3akoHoaaTenbHoe

PErynmpoBaHue

CaHTeXHM4YecKux paéor

CTpouTenbHbIe HOpPMbI U NpaBuna

OcyiiecTBienne CaHTEXHUIECKUX pa-
6ot Ha tepputopun Poccuiickoit Dene-
paluu  PEryJupyeTcst OOIMEPOCCHITICKUM
U MECTHBIM 3aKOHOJIATEIbCTBOM. MecTHOe
3aKOHOJIATEIHCTBO  TPEAbABIAET Oosee
BBICOKHUE TPeOOBAHUS, TOITOMY €3 10T0JI-
HUTENbHOW KOHCYJIBTAIIUU CITEIUATIUCTA
000HTHCD HE YAACTCS.

Panee ocyiecTBienie CaHTEXHIIECKIX
paboT perympoBai CTPOUTETbHBIE HOP-
mbl 1 nipaBwia (CHuller). Onpenenennbie
MOMEHTBI OBLITI OTOBOPEHBI B TOCY/IAPCTBEH-
woix crangaptax ('OCTax). Teppuropuasib-
HbI€ OpPraHbl TaKKe MMeEJIN TIPpaBO BBOAUTDH
CO6CTB€HH])I€ IIpaBUJIia 1 HOPMaTHUBbBI.

ITporecc orxoma or CHullos o6pasia
1960—-1970-x romoB (hopMasbHO HAYAJCS
eme B 2002 roxy ¢ npunsatus Denepasn-
noro 3akona P® «O Ttexuumyeckom pery-
JupoBaHnu». HOBBIN TeXHUYeCcKUH pera-
MEHT 1 CBOJ IPaBUJ JOJIKHBI 6IJIJII/I 6])ITb
paspaboranbl B Teuerne cemu jiet. Cormmac-
HO panHomy 3akony Bce CHullbl, nnbie
3aKOHOJ/IATEIbHBIE AKTHI JIOJUKHBI  OBITh
3aM€E€HEHbl Ha TEXHHUYECKUE PErjiaMeHTDhI.
21 mionz 2011 roga 6bu1 noanmcan Mepe-
pampubIiit 3akoH PD Ne 255-D3 «O BHe-
cernn nsmenennii B MemepanbHbIil 3aKOH
»O TEXHUYECKOM PEryJIUPOBAHUN», KOTO-
poIii BeTymat B cuaty yepes 90 nneit mocie
JaThI €10 O(UIIATHHOTO OITyOJINKOBAHUS.

2l

Ony6aMKoBaHHbIE TEXHUYECKUE PerJia-
MEHTbI HMKaK H€ CBA3aHbI C CaHTEXHUYe-
ckumu paGotamu. Exuncreennas o6macTh
paboT, 3aTpPOHYTasl B HOBBIX pErJIaMeH-
Tax, — paboThI ¢ Ta30BBIM 0O6OPYIOBAHUEM
(puc. 3.1).

Puc. 3.1. HoBble pernameHTbl KOHTPONMPYHOT
YCTaHOBKY 1 3KCMNyaTaLyio ra30Boro
060pyn0BaHMUA



Puc. 3.2. [1ByxypoBHesas kBapTipa

OcHoBHbIMI TIOSIOKeHUsSIME Deepannb-
Horo 3akoHa P@® «O TexHmueckom pery-
JINPOBAaHWM» B OTHOIIEHWUW IIPOBEAECHUA
CaHTeXHUYECKUX PabOT ABJSIOTCS IOJIO-
JKEHUsI, KOTOPBIE PerJiaMeHTUPYIOT:

Q 3amuTy KNU3HU U 3J0POBBA TpakaaH,
I/IMyH_[eCTBa q)HSH‘{eCKI/IX n opuande-
CKUX JIWII, TOCYJAPCTBEHHOTO W MYHU-
ITUITAJIBHOTO I/IMyH_[eCTBa;

O oxpaHy OKPYKAIOIIEH CpPebl, KU3HU
N 310POBbHA JKUBOTHDBIX 1 paCTeHHfI;

O npexynpeskieHne aeicTBUi, BBOJSIINX
B 320y KieHIe TprobpeTaTeiei;

O sHepreTHYecKyIo 3(D(HEKTUBHOCTD.
Takum 06pasoM, TPU OCYHIECTBICHUN

CaHTEXHUYECKUX padoT masa cebs He mMe-

eT 3HAueHUsI, KaK pa3MenieHbl CAHTEeXHU-

YecKre KOMMYHUKAIUU — B JAYHOM JIOMe

WJIN TOPOZICKO# KBapTupe. CamMoe TyIaBHOe

3aKJII0YAETCS B TOM, Y4TOOBI IIPOBEJEHHAS

TeperiaHuiPOBKa:

O He yrposkaja )KU3HH JIo/iei;

O He MOjBEprajia PUCKY TOPYU OOIINX KOM-
MYHUKAIU 1 UMYTIIeCTBa coce/iei;

O He 3arpg3HAIa OKPYKAIONIYIO CPELy.
Paccmorpum tpebosanna CHullos,

a TaKksKe IPYTUX IPYTUX 3aKOHOAATENbHBIX

HOPMAaTHBOB, 00s3aTebHbIE JIS BBIIIOJ-

HEHSI.

O BoimosHsAg TeperyiaHnpoBKY KBapTH-
PbI, IPOCJETUTE, YTOOBI Balll CAHy3eJl He
oKazaJica HaJ KyxHell coceseii cuusy. Ta-
KO€ PACIOJIOKEHNE JOMYCTUMO TOJIBKO
B /IByXyPOBHEBBIX KBapTupax (puc. 3.2).

0O 3aHuMasChb MOHTAXKOM CHCTEMbBI OTOTI-
sierus (puc. 3.3), TOMHUTE O TOM, 4TO
TeMIIepaTypa 1 JaBjieHne TemIOHOCUuTe-
JI1 B cUCTeMe He IOJIKHBI MPEBBINIATh
+90 °C u 1 MIla cooTBeTCTBEHHO.

O HopmartuBamu mpejnncaHo: Temiepa-
Typa BO3ZyXa B JKUJIOM IIOMelle-
HUN J0JKHA ObITh He Bhime +28 °C
(puc. 3.4), a TemnepaTypa IMOBEPXHOCTH
noJia B JKUJIBIX KOMHaTtax — He Gosee
+26 °C. Takoe mpejnucanue CBSI3aHO

Puc. 3.3. MoHTaX crcTembl 0TOMNEHNS

M2



A naBa 3. 3akoOHO[ATENIbHOE PEerynpoBaHe CaHTEXHUYECKMX paboT

Puc. 3.4. Temneparypa B XWnibix
50 3 MOMELLEHNSX HE JOMKHA
E0fl  npesbilath +28 °C
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c obecrieueHeM COXPaHHOCTH

3JI0POBbBSI YEJIOBEKA.

Ilom caepyer obopyzoBarh
BOJIOIIPOBOJIOM B CJIEIYIOIINX
cyJasx:

0 ecsiM OH HAXO/IUTCHI B MECT-
HOCTH, OCHAIlleHHOW KaHa-
JI3aIien;

O ecJin ero BbicOTa — OoJIee IBYX dTaxkKeil.
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Ilom ciexyer o6opynOBaTh KaHAJIN3a-
el B CAEAYIONNX CAyIasdx:
QO ecJi OH HAXOJIUTCS B MECTHOCTH, OCHA-
IIeHHOU KaHaIn3alluei,
Q ecyim OH 060PYAOBaH BOAOIIPOBOIOM;
O ecim ero BbicoTa — OoJiee IBYX dTaxkKeil.
B cnyyae ecau perieHo TMOCTPOUTH Ha
yuYacTKe CENTHK, OyIeT I0JIEe3HO O3HAKO-
mutbea co CHullom 2.04.03-85, tak xak
HEINPaBUJIBHO TPOBe/leHHAsl CUCTeMa Ka-
HAJIM3AIUA MOYKET 3arpsi3HsTh OKpPY’Ka-
IOIIyI0 cpely. Bosee TOAPOOHO O CenTu-
Ke — B IJIaBe <Y CTPOMCTBO KaHATU3AIINI».

TexHuyecku pernameHT

Texunueckuii perimament «O TpeboBa-
HUSIX K O€30TTaCHOCTH JIOMOBOTO Ta30BOTO
0060pyIOBaHUsI> 3aTPATUBAET TOJBKO TY
YacTh CaHTEXHUYECKUX PaboT, KOTopas
CBsSI3aHA C YCTAHOBKOU Ta30BOTO 0060PY/IO-
BaHWsl, a UMEHHO Ta30BOT0 BOJOHATPEBa-
tesist. COryTacHO JTAHHOMY PErJIaMeHTy BCe
paboThl 1O YCTAHOBKE W IMOIKJIIOUEHUIO
ra3zoBOro 000pPyIOBaHUS IOJKHBI BBITIOJ-

HATbHCA (bI/IpMaMI/I 1 KOMIIaHHUAMUM, NMEIO-
IIMMHU TOCyJlapCTBeHHYIo JuileH3uio. [lo-
3TOMY CTPOTO BOCIIPEIIAETCS YCTAHABIM-
BaTh Ta30BYIO KOJIOHKY CAMOCTOSITEIBHO.
Ecnn COOTBETCTBYIOIIM MWHCTAHIIUAM
CTaHEeT U3BECTHO O BallIel CaMO/IesATeNTbHO-
CTU, IPUAETCA YIUIATUTDH aIMUHUCTPATUB-
HBI 1Tpad, CyMMa KOTOPOTO TPEBBICUT
CTOMMOCTD PAbOT JIUIIEH3NOHHBIX (DUPM.

MpaBuna ycTaHoBKM 3N€KTPo0GOpyAOBaHMS

I/IHOFI[H OJHOBPEMEHHO C CaHTEXHUYE-
CKUMU paboTaMu BBITIOJNHIIOTCS U DJICK-
TPOTEXHUYECKIE, HATPUMep MPU YCTAHOB-
Ke CTUPAJIbHBIX 1 ITOCY/IOMOEYHDbIX MalllH,
9JIEKTPOBO/IOHATPEBATENEl, BaHH, IKAKy-
3W, MYIIEBBIX KaOWH U JAPYyrux Tmpubdo-
POB, KOTOPbIE MPE/IIOAAraeTcsl BKIYATh
B poserky. IIpoBefeHne maHHBIX PabOT
perjiaMeHTUpPOBaHO TpaBUJIaMU YCTaHOB-
ku anexrpoobopynosanusa (ITYIJ) u He-
kotoppiMu [OCTamu. 3akoHomaterbHAS
6asa JIOBOJBHO OOIIMPHA, TIOITOMY OCTa-
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HOBMMCSI TOJIbKO Ha HanboJiee BasKHBIX MO-

MEHTax.

Q B BanHOll BIaro3amwuineHHble PO3ET-
KM JIOJKHBI OBITH PaCIOJOKEHbI Ha
paccrostaun 0,6 M OT BaHHBI U PaKo-
BUHBbI.

Q YcTpoucTBO BBICOKOW MOITHOCTH, KO-
TOpoe TIpefIoJiaraeTcsl MCHoJb30BaTh
B BaHHOU WJM TOACOEAUHATH K BOJO-
MPOBO/LY WJIN KaHAIU3AIIH, 00s13aTe h-
HO JIOJUKHO OBITh TIOAKJIIOYEHO Yepes
YCTPOUCTBO 3alUTHOTO OTKJIIOUCHUS



[TpaBuna ycTaHoBKM aneKTpo060pya0BaHUS A

(Y30) ¢ Tokom cpabarbiBaHus He Me-
ree 30 MA (puc. 3.5).

O YcTpoiicTBa MaON MOIITHOCTH TOJIKHBI

nojikouarbes depes Y30 wiu yepes
pasjiesuTeNbHble TPAHC(HOPMATOPDI.

O [Ipn AByX- U MHOTOCTYIIEHYATBIX CXe-

Max Y30, pacrosiokeHHble B HETO-
CpeaCTBEeHHON 6m30cTH OT oTpebuTe-
JISt, IOJIKHBI UIMETh TOK YTE€UKU U BPEMSsT
cpabaThIBaHUA B TPU paza MEHbIIE, YeM
V30, pacrosiokeHHbie OJIMKe K MCTOY-
HUKY nutanus. Hanpumep, ecan B ut-
ke crout Y30 ¢ TokoM cpabaThiBaHus
30 MA, 10 B npubope HOJKHO CTOSATH
V30 ¢ ToxkoMm cpabaTbiBanusa He Gosee
10 MA.

QB cJiydae eCjin JJOMaIlTHIOIO 3JIEKTPOCETDH

He 3azeMsiiyin (0OCOGEHHO 9TO KACaeTCst

uhulhr

T
i i

T

P ————

Pwuc. 3.5. YCTPOICTBO 3aLLMTHOTO OTKIIHYEHMS
MOHTUPYHOT rpynnamu Ha LNTKe

JIOMOB CTaporo >Kuiaoro ¢Ghoumga, B KO-
TOPBIX 3a3eMJIUTENDb OBLT OObEAUHEH
¢ Hysem), T0 Y30 CTaBUTCA TOJIBKO
B IIUTOK. 3a3eMJgIomunii KoHTakT ¥ 30
B IUTKE MOACOEIUHSIOT K OObeIMHEH-
HOMY MTPOBOJHUKY «3€MJISI-HOJb>.

Jist KakI0T0 BBICOKOMOIITHOTO TPHO0-
pa MperoIaraeTcsl yCTaHaBauBaTh OT-
nenbibie Y 30.

YcTpolicTBO 3aIMUTHOTO OTKJIIOYCHUS
MOJIKJII0OYAETCST COBMECTHO C TPeJo-
XpaHUTEJIbHBIM aBTOMATOM. Bosmoxken
BapMaHT MKCIOJb30BaHKUS [PUOOPOB,
couetaromux B cebe ¢ynkuuun Y30
u aBromata. OH MOKeT Ha3bIBATHCS
Y30-/I, nuddepeHimaibHbiii OTKJIIO-
yatesb, nuddepeHnaabHblii aBTOMAT
nT. Aa.

Tepen HauamoM paboTHI CO MIUTKOM OT-
KJIIOYUTE TOavy JIeKTPUIECTBA.

g Y30 u puddepeHiuaabHoro oT-
KJIIOYaTe ST BAKHBI CUJIA TOKA W BEJIU-
ypHa ToKa yreuku (nuddepenimranib-
Horo Toka). Cuja TOKa 10JKHA OBITh
6ouibliie, YeM TOTO TpeOyeT Balle 3JIeK-
TpUUeCKoe yCTPOUCTBO (HAmpumep, 1y-
mesas kabuHa nin IKakysn). s oTo-
O BIIOJIHE JlocTaTouHo 16 A.
3aluTHble YCTPOUCTBA CIIYsKAT JIJIST OT-
KJIIOUEHUS MOJAYH DJIEKTPUIECTBA TIPU
JOCTUKEHWH TTOPOTOBOTO 3HAYEHUST TO-
ka yreuku. IToporooe 3nauenue ObiBa-
€T pa3HbIM U 3aBUCHUT OT Ha3HAYCHUA
yerpoiictea. Hambosnee 6Ge3omacHbIME
cunraiorcs Besimunnbl 30 u 10 MA. Bes-
ormacio ¥ 30 c¢ Tokom yteuku B 30 MA.
Ho mase TOK 9TOI BEIMYMHEL CIIOCOOEH
ONIYTUMO yAapuTh. /{15 3m0poBoro de-
JIOBEKA 3TO HEMPUSTHBIE OIIYIIEeHUs,
a JUIsT 4esioBeKa ¢ GOJIbHBIM CepJIeM
BO3MOKHBI 00Jiee CEePbe3HbIE MOCTE-
ctBus. llosTomy Jydilie NpPUMEHSATH
3amuTHOE yeTpoiicTBO B 10 MA; B Ipo-
JIasKe ero HATH CIOXKHee, 1a U BBIKJIIO-
YyaThCs OHO OyIeT ropaszio vaile.
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MpaBsoBbie BONPOCHI, CBA3aHHbIE C 06LECTBEHHbIMM

KOMMYHUKaLNAMU

IIpoBozs canTexumdeckue paboThL B KBap-
TI/Ipe, HeO6XO[[I/IMO IIOMHUTDH: HE BCE B 10-
Me — Balla COOCTBEHHOCTD.

Puc. 3.6. LieHTpann3osanHas crctema
ra30CHAOKEHUS B MHOTOKBAPTVPHOM XIIOM [J0Me

Mpi noJsib3yemcst Bojiol, razoM (puc. 3.6)
U 3JIEKTPUYECTBOM, APYIUMU YCIyraMu,
IpeaoCTaBIAEMbIMU PA3JTUYHBIMU KOMIIA-
HUAMU Ha OIpPeNeJIEHHbIX YCJOBUAX, Ha-

paBHe ¢ ApyruMu skuTesasimu goma. Obim-
MU KOMMYHUKAIUAMU 3aHUMAIOTCA YIIPaB-
sgronue kommannu, TCIK (ToBapuiecTsa
coOCTBEHHUKOB Kuitbst), YKIK (xusmmn-
HO-39KCILTyaTallMOHHbIe  KOHTOPbI), /193
(IIPEKITY SKCILTyaTallny 371anuii), POY
(PEMOHTHO-9KCILIyaTAI[HOHHbIE YIIPABJIe-
HUS) U T. 1.

Ecau muranupyercst mpoBOJUTH PEMOHT-
HbIC pa6OTbI BOAOIIPOBOJAHBIX W OTOIM-
TEJILHBIX CTOSIKOB, UX HEOOXOIUMO COTJIa-
coBatb ¢ JKOKowm. IIpencrasurens ;JKIKa
OTKJTIOUUT BOALY 1O CTOSIKY Ha 1-2 4, mocie
Yero MOKHO MpUCTyTaTh K pabore. To ke
caMoe TIPU TIPOBEJEHUU HIEKTPUUECKUX
paboT: BBI3BAHHBIA DJIEKTPUK OTKJIOUUT
06111y10 ceTh, ycraHoBuT Y 30 1 aBTOMATbI
B pacipeesTMTeTbHbIN MTUTOK.

OT/Ie/IhHO CTOUT PACCKA3ATH O TIPOTIELY-
pe yCTaHOBKU cueTdyrKa Bojbl. OHa JKeCTKO
perJiaMeHTUpPOBaHa  3aKOHOIATETbCTBOM
u moAPoOHO paccMoTpeHa B riaBe «MoH-
TaK U MOJKJIIOYEHNE CIETUNKA BOJBI».

YYeT HopM MECTHOr0 3aKOHO/IaTeNIbCTBA NP NEPEennaHnpoBKe

B nacrosee Bpems B Poccun ziefictByet
npuHATHIH B 2004 roxy JKumniabril Kojexce
Poccniickoit Menepanuu, B COOTBETCTBUN
C KOTOPBIM W3/IAI0TCS BCE HOPMATHUBHBIE
akThl cyObexToB Poccuiickoit Deneparn.
VMeHHO B JIAaHHOM KOJIEKCE MPELyCMOTpe-
HBI TIOPSIZIOK W YCJIOBHS TIEPEIJIAHNPOBKU
SKUJIOTO TIOMeIeHnst u canysia (puc. 3.7).

s MockoBCKOTO permoHa OCHOBHOM
HOPMaTHUBHBIN oKyMeHT — [locTaHoBiie-
nue [IpaButenbcTBa MoOCKBBI OT 8 heB-
pans 2005 roma Ne 73-T111 <O mopsiake
rnepeycTpoicTBa MOMeleHn B KUJIBIX
ZIOMaxX Ha TEPPUTOPUU TOpoaa MOCKBbI».
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Kax mpaBuiio, pernonaibHoe 3aKOHOAA-
TEJbCTBO COMEPKUT HUHbIE MOJOKEHUs,
MO9TOMY OCTAHOBUMCS TOJIBKO Ha MOCKOB-
CKOIt 3aKOHOATENILHOM Hase.
Pasperurenbrast JOKyMeHTAIV He T10-
HAZ00UTCS, €CIM TPOU3BOIUTH 3aMEHY
UHKEHEPHOTO 0060pyIoBaHust (HO He Tiepe-
YCTaHOBKY) Ha aHAJIOTUYHOE TI0 TTapame-
TpaM U TEXHUYECKUM XaPAKTEPUCTUKAM
panee ycranosiaennomy. Odopmienue pas-
PEIINTENBHBIX JOKYMEHTOB 063aTeIbHO
B CJIEYIOMINUX CIydasx:
0O HeoOXOAMMO IIOMEHSITH MECTAMU pac-
MOJIOJKEHYE YHUTA3a U PAKOBUHB,



Puc. 3.7. CaHy3en nocne nepennaHnpoBKiA

O 1eo6XOIMMO YCTAHOBUTH BOJOHATPEBA-
TeJIb, KOTOprfI HE YU CJINJICA TPU TIOKYTI-
Ke KBapTUPBDL.

Hespinosnenue gaHHbIX TpebGOBaHUIT MO-
JKET IIPUBECTU K TOMY, YTO BacC JIMIIAT 1Tpa-
Ba COOCTBEHHOCTU Ha KUJIbe B CyHeOHOM
TOPSJIKE.

Bam Ttakske TIpUaeTcs COTJIACOBBIBATD
MEePEHoC, CHOC WJIM BO3BelNCHUE HOBBIX
TIeperopoioK, yCTPOICTBO HECTaH/IaPTHBIX
JIBEPHBIX ITPOeMOB B KBapTupe. V3mene-
HUE CTOPOHBI, B KOTOPYIO OYIET OTKPbI-
BaThCS JIBEPD, TMOJJIEKUT 0COOOMY COTJIa-
coBanuio (puc. 3.8).

Tomyctum, BamM HEOOXOIMMO TTepen6o-
pyaAoBaTb BaHHYIO KOMHATY, YCTAaHOBUTDH
AYyUIEBY10 BMECTO BaHHbDI, ITIEPEHECTU YHUN-
Ta3 Ha HOBOE MECTO, JIa ellle B MPHUIavy BbI
Ky BOIOHBTPEBATE/Ib.

B takom ciryuae HEOOXOIUMO MOATOTO-
BUTDH CJIEAYIONNE TIOKYMEHTDI.

O IlucbmenHOE coriacue BCEX YJIEHOB
CEMbH, KOTOPBIE TPOKUBAIOT C BaMU
B OTHOM KBapTHUpe.

O OpurnHaj Wi HOTapUAJIbHO 3aBepeH-
HYIO KOTIUIO MpaBa COOCTBEHHOCTH Ha
SKIJIbeE.

O TexHuueckuil macnopT Ha KBapTUPY, BbI-
[UCAHHBIA OIOPO TEXHUYECKOH MHBEH-
Tapu3aluy He M03/[Hee YeM roJl Ha3all.

L3

L_I
L
gy =
Puc. 3.8. /13meHeHne HanpasneHns oTKpbIBaHIS
[JBEPV MOLIEXMT NUCbMEHHOMY COTTIACOBAHUKO

sz




A naBa 3. 3akoOHO[ATENIbHOE PEerynpoBaHe CaHTEXHUYECKMX paboT

O 3akJiovyeHre opraHa 1o oxpaHe rmamMsT-
HUKOB apXUTEKTYPbl, UCTOPUU U KYJIb-
TYPBbl, €CIU Bbl LIPOKUBAETE B UCTOPU-
YECKOM 3JIAHUU, OXPAHSIEMOM TOCYIap-
CTBOM.

O [IpoexTHyIO JOKYMEHTAIMIO TIO Iepe-
IJIAHUPOBKE, CHOCY CTEH, ITePeyCTaHOB-
Ke CaHTEXHUYECKOTO O00OPYIOBaHUSI,
WHKEHEPHBIX KOMMYHUKAIMH W T. JI.
OcHOBa TEXHUUYECKOU JIOKYMEHTAIUN —
nusaitHepckuit acku3. /lusaiinep, pas-
pabaThIBaOLIMl JOKYMEHTAIIMIO, YETKO
snaet cymecrsyonie CHullsl, rpaso-
CTPOUTEJIbHbIE HOPMbI U PErjlaMeHTbI,
[I09TOMY, BBIIOJIHAS CBOIO paboTy, OH
MOJICKAXKET, YTO MOKHO JIeJIaTh, a YTO
Kareropuuecku arnpeniero. [Tockombky
CaMOCTOSITEJIBHO HM3Y4YUTh CTPOUTEJIb-
Hble HOPMbI He yaCTC, Iy Yllle JOBEPUTD
aTy paboTy COOTBETCTBYIOILEH JIu-
1eH3upoBaHHoi Kommnanuu. Kak rmpa-
BUJIO, TaK€e KOMIIaHUUN IIOMOTrarT 6])1-
CTPO TMOJYYUTH HEOOXOIMMBIE JIOKY-
MEHTBI.

[Tocsie TOoro Kak MpoeKTHAS MTOKYMEH-
Tanus, BKJIOYAONass B cebs Bce pu-
JIO’KEHUS, TIOATOTOBJIECHA, CJEMyeT MOJIy-
YUTh 3aKJIOUeHre HUKeNepPeuncaeHHbIX
MOCKOBCKUX WHCTAHIINI:

Q cansnugemuaazopa (CIC);

O rocnosxapuazazopa (YTTIC);

0 GamaHcomepsKaTeas Wan coOCTBEHHMKA
noma (J193 unu TCIXK);

0 apXUTEKTYPHO-IJIAHUPOBOYHOI'O yIIpaB-
JICHUS;

O ra3oBOU TeXHUYECKOU MHCTEKIUU (I
JTOMOB, B KOTOPBIX ITPOBE/ICH Ta3);

O Mocrocakceneptussl (ecau 3aTparuBa-
I0TCSI HecyTiie KOHCTPYKINN );

O Mocrasza;

0 MocaHepro, JHEPTOHA30PA;

Q Temmnoceteit u Mocroptemnia (TIpu mepe-
Hoce Garapeii);

Q KUJIUTTHON WHCITEKITIH.

Paccemotpenne nokymMeHTaIInM HAI30P-
HBIMU OPTaHU3AIUSIMU UMeeT (PUKCUPO-
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BaHHYIO CTOMMOCTD, JIVTUTCA OT ABYX HEIEJIb
u GoJiee (B 3aBUCMOCTH OT CJIOKHOCTHU Ba-
IETO MPOEKTA W 3arPYKEHHOCTH TIPEITPHU-
atug). CucoK HAJ30PHBIX OPTaHU3aAINiA
YTOUHSETCS UCXOJIS U3 TIPOCKTA.

[TosryuuB 3akIoueHre HABOPHBIX Opra-
HU3AIU, HeoOXOAMMO OPOPMUTD 3asiBJIE-
HUE O TIepeIJIAaHuPOBKE coryiacHo (opme,
yTBep:enHol [IpasurtensctBoM Poccnii-
ckoit Meneparuu. K 3asBrenunio mpukia-
JIBIBAETCST OMUCAHUE MPEACTOSAMMX paboT
C yKasaHWEM PeKUMa M CPOKOB paboT 1Mo
MeperiaHmpPOBKE.

3agBienne nojaeTcd B MOCKUINHCIIEK-
muio. [To pesysbratam paccMOTpeHUS 10-
KYMEHTOB BBIJIAIOTCS pa3pelieHue Ha Mpo-
BefieHre paboT MO TMEepErIaHuPOBKE WJIH
TIepeyCTPONCTBY SKUJIOTO MTOMEIEHWS, JKYP-
HaJl MTPOU3BOJICTBA PEMOHTHO-CTPOUTENb-
HBIX PaboT 1Mo (opMe, YCTAaHOBJIEHHOI
Mocxunuacnekmueit. B xyamiem ciaydae —
MUCHhMEHHBIN OTKA3.

VIMeHHO Takue CJIOKHbIE IeHCTBUS BO3-
MOKHBI B TOM CJIy4ae, €CJu PerieHo 3a-
HATHCS TIEPEIJIAHUPOBKON  COOCTBEHHOMN
KBapTUpbL, OyAb TO jaxke OjHA BaHHas
KoMHaTa i Tyaser. [loaromy c60p 1o-
KYMEHTOB, OUYepen U OXKHUIAaHUE MOTYT
3aHSATH HECKOJIBKO MECSTIEB U PEMOHT HaY-
HETCSI HECKOPO.

Haubosiee BepHO B TaKoil cuTyaruu
00paTUTHCST B JIMIEH3UPOBAHHYIO KOM-
MaHWIO, KOTOPasl /IaeT TapaHTUPOBAHHbBIE
CPOKM Ha BBITIOJIHEHWE U COTJIACOBaHUE
MPOEKTHOU AoKyMeHTanuu. Mam crout
erie pa3 mepecMOTPeTh CBOM JKEJTAHUS 110
00ycTpORCTBY BaHHOI KOMHATBI U 000ii-
THCh (€3 OMOJHUTETBHBIX PACXOI0B?
PemaTp To1bKO BaMm.

Ocoboe BHUMaHUE HA BOITPOCHI COTJIA-
COBAaHUA TEPEIVIAHUPOBKU W PEMOHTA
cTouT O00OPATUTh TPaXkJaHaM, KOTOPbIE
TIPOKUBAIOT B CO6CTB€HH])IX J0Max 1 XO-
TAT 3aHATHCA MOAKIIOUCHUEM K IeHTPA-
JIN30BAHHOMY BOJIOCHAGKEHUIO U BOJIO-
OTBEJICHUIO.



Mony4eHne paspeLleHns Ha NoAKIHYEHHE 3arOpOJHOro 10Ma
K FOPO/ICKOii CHCTEME BOJIOCHA0XEHNS U BOJOOTBE/IEHUS

OTenbHO PACCMOTPUM BOTIPOC TIOIKJIIO-
YEHMs YaCTHOTO JIOMa K TEHTPATU30BaH-
HBIM CETAM HWHKEHEPHDbIX KOMMyHI/IKaHI/Iﬁ
(puc. 3.9, 3,10). dxsa Toro 4ToOBI IIpPO-
M3BECTH MOAKIIOUEHUE 0Ma, HeOOXOMMO
MPEJICTABUTDH MPOEKTHYIO JTOKYMEHTAIHIO,
BBITIOJTHEHHYIO COOTBETCTBYIOHNIMUMU JIN-
IMEH3WPOBAHHBIMU KOMITaHUAMMU.

B maxer JOKYMEHTOB, KOTOPBIH moja-
ercs B MeCTHoe oT/esenne Bojpokanasa,
BXOZAT MPOEKT BOAOCHAGKEHUs IOMa,
IJIaH Pa3BOAKU TPYOOIPOBOIOB TOPSYETO
U XOJIOJIHOTO BOJIOCHAOKEHUS, CITUCOK UC-
MOJIb3yeMOTO 000PYI0BAHNST, MATEPUATIOB
U U3eTUi.

ITpoeKT BOAOCHAOKEHMS MHIAUBUYAIb-

HOTO JIOMa JIOJZKEH COOTBETCTBOBATDH TEX-
undeckum yeaosusm  (TY). [lag Toro
4To6bl paspaboTaTh U MOJYYUTh UX, B OT-
nejenne BojpokaHaia MPEICTABISIOT CO-
OTBETCTBYIOIINE JIOKYMEHTBI (MepedeHb

oty o A L

Puc

NPUMEPHBIN, OH MOJKET TIePUOTIECKH 00-

HOBJIATHCS U IOTIOJTHATHCS )

O TapaHTUIHOE MUCBMO OT BJIAJIC/IbIIA JI0-
Ma B BUIe oOpamieHust cOOCTBEHHUKA
JKUJTbS O BBITIOJHEHUN Pa3pabOTKY U BbI-
Jlaye TeXHUYECKUX YCIOBU;

O 3agBKa Ha Pa3pabOTKy TEXHUYECKUX yC-
JIOBUIA;

O IOKYMEHTBI, KOTOPbIE MOATBEPKIAIOT
paBo COOCTBEHHOCTHU Ha JIOM U 3€MeJTh-
HBII y4acTOK;

Q CcUTYaIlMOHHBIN TIJIaH, 3aBEPEHHBIN ap-
XUTEKTOPOM paiioHa Win 00JIaCTH, Ha
KOTOPOM 00sI3aTEIbHO JOKHBI OBITH
Bbl/I€JIEHDBI TPAaHUI[bI 3€MEJIbHOTO y4yacCT-
Ka U IoMa.

Ha ocunosanun BbIIETNIEPEYNCJICHHBIX
JIOKYMEHTOB oT/iesienne BojokaHama BbI-
naet TY Ha mpaBo MoACOeANHEHNS K Jleii-
CTBYIOIIIAM  CHUCTEMaM  BOJIOCHAOKEHUST
1 KaHAJTU3aI .

. 3.9. pu OTCYTCTBUN LIEHTPANM30BAHHOTO BOAOCHAGXKEHNS 6YPUM COOCTBEHHYHO CKBAXIHY

nmoeo 1NCMnoJib3yem Konoel, CHAOXEHHbIIA 3NIEKTPOHACOCOM



BOJI0CHAOXEHIS — NPOLIECC TPYA0EMKMIA

CopepskaHne IpoekTa Ha YCTpoiicTBa
11 COOPY>KEHI JITIST TIPHCOEANHEHMS K CUC-
TEMaM BOMOCHAOKeHMsT U (WIN) KaHATH-
3aruu 0kHO cootrBerctBoBaTh CHulI
[1-01-95 «Uucrpykiuss o mopsiike pas-
pabOTKM, COTJIACOBAHWSI ¥ yTBEPIKAEHUS
U O coCTaBe IPOEKTHOH [JOKyMeHTallluu
Ha CTPOUTEJIBCTBO MPEANPUATUH, 3/[aHUN
U COOPY KeHUil».

Puc. 3.10. MMogknto4eHre oma K CUCTEME LIEHTPANN30BAHHOM0

Ilepen momksoYeHueM JjoMa
K IIEeHTPaJIN30BaHHON cucTeme BO-
NOCHAOKEHUS TTPOUSBOIUTCS TIPO-
MBIBKA CHUCTEMBI IOIKJII0YAEMOTO
00BeKTa, TIOCJE Yero TOITUCHI-
BaeTCS aKT MEXKIY BOJOKAHAJIOM
1 3aKa3ynukoM. B jaHHOM J0OKY-
MeHTe COAEPKUTCs uHbOpMaIus
0 KOJIMYEeCTBE MMUTHEBOM BOJIBI, KO-
Topast Gbljia M3pacxol0BaHa Ha TIPo-
MBIBKY.

OnpesesisiioT KOJIUYECTBO U3-
PACXO0/I0BaHHBIX MMUTHEBON BO/IbI
1 CTOYHBIX BOJI IIO HpOHYCKHOﬁ
criocobrocTu Tpy6 U CcoopysKe-
HUH, KOTOpPBIE WCII0Jb30BATIUCD
JUIsI TIPUCOENHEHUsT K CUCTEMaM
BOJIOCHAOKEHUST W KaHAJIU3AI[UN
IIPU UX KPYIJIIOCYTOUHOM Jei-
CTBHUU IIOJIHBIM Ce€YeHHEM U CKO-
poctu aBUReHus Boawl 1,2 m/c.

IIp caMOBOJIBHOM TOJKJIIO-
YeHU K IEHTPAJIM30BaHHBIM CHUCTEMaM
BOJIOCHAOKEHUSI U BOJOOTBEJECHUS BaM
IPO3UT OTKJIIOUEHUE ¥, BO3MOKHO, U3bsi-
THE TPUOOPETEHHBIX YCTPOUCTB MOAKIIO-
YeHUsI.

Wrak, mocie TOoro Kak Bce TOKYMEHTBI
TOTOBBI, TIPOEKT JIEKUT HA CTOJIE, OCTAIOChH
OCYIIECTBUTH PabOTHI MO MPOBEJICHUIO CHC-
TEMBI BOZIOCHAOKEHUS B JIOME.



ImaBa 4. Cucrema

BOOCHA0)XEHUS

B KBAPTMPE U YAaCTHOM [0Me

Oo6wme ceeaeHus

Ceiiuac yske HEBO3MOKHO TIPE/ICTABUTD
TOPOJICKUE KBapTUPBI (€3 BOIOMPOBO-
na (puc. 4.1). OaHaKO TOJBKO CITEIUATUCT
3HAET, CKOJBKO YCUJIUiT U cpencTB Tpedy-
ercs /i ero oaBeenus. Ee B rry6okoit
JPEBHOCTH JIFOJM JOLYMAIUCh He Oparth
BOJy U3 PY4Ybs WU KOJIOALA, He HOCUTDH
ee B BeJ[pax Ha JIAJiecKUe PACCTOSHUS, a TI0-
Jydarhb qoMa us-mon kpama. Camoe mepBoe

YIIOMUHAHWE O BOJOIPOBOJIE HAXOAUM
B Bubaun. BomompoBoibl, CyIecTBOBaB-
mue B /[peBHeM Prime, Ha3pIBaIuCh akBe-
nykamu. Ha tepputopun Poccun nepsbiii

Puc. 4.1. Boga 13 kpaHa — Hopma B KBapTy

€

=]

N 4aCTHOM omMe

BOJIOTIPOBOJI TOSIBIJICST B TOpojie ByJrape
(cromuna Bosxckoit Byarapuwu, mbine
Pecniy6nuka Tarapcramn).

ITporpecc e crout Ha Mecre. Pacemo-
TPUM COBPEMEHHYIO U YA0OHYIO CUCTEMY
BOZIOCHAGKEHNST B TOPOJCKOI KBAPTHPE.

g sxuteselt MHOTOKBApTHUPHBIX [10-
MOB C IEHTPAIM30BAHHBIM BOJIOCHAOKE-
HUEM 3a/[a4a 110 YCTPOUCTBY BOJIOMPOBOIA
CBeJleHa K MPOKJIajike TPyO B BAHHOU KOM-
HATe U KyXHe OT CTOSIKA.

CJIOKHOCTH MOTYT BO3HUKHYTbH, €CJIU
B KBapTUPE HET TOPSUETO BOAOCHAOKEHUS
(BapMaHTBI OIOTPEBA BOJIBI PACCMOTPEHBI
B IVIaBe «YCTaHOBKA U JIEMOHTAK CaHTEX-
HUKHY ).

Boubinoii 06beM paboT KIAeT sKuTeseit
3arOPOJIHBIX JIOMOB, KOTOPBIM CHavasa He-
00X0UMO HANTU MCTOYHUK BOMIBI, 3aTE€M
MIPOBECTU OT YYACTKA K JIOMY YTeIlJIEHHbII
BOJIOTIPOBOJI, TIPH HEOOXOIUMOCTH yCTa-
HOBUTH BOJOHATIOPHYIO OAITHIO U TOJBKO
MOCJIE BCETO 3TOTO 3aHSATHCS HEMOCPEN-
CTBEHHO BOJIOIIPOBOJIOM B JiomMe. MOHTaK
BOJIOTIPOBOJTHON CETH BHYTPU JOMa IIPO-
BOJISIT, KaK IPABUJIO, 0 JTala OTIEJKU.
OpHako Bceraa ectb BO3MOKHOCTD TIPOBE-
CTU K JIa¥e BOJOIIPOBOJ] U HA CTAJUU JKC-
mryataruu (puc. 4.2).

Ecau Bam joctajsicst yuactok 6e3 1eH-
TPAIM30BAHHON CHUCTEMBI BOJOCHAOKEHUS,

ey



Puc. 4.2. MoHTaX BOLONPOBOAHON CETU B JOME

TO, BO-TIEPBBIX, MOXHO IOIKJIIOUYUTHCS
K BOJOTIPOBO/Y, KOTOPBIil €CTh B TOCEJ-
ke. Bo-BTopbIX, MPoOYpUTH COOCTBEHHYTO
CKBAKMHY, TMOO CKBAKUHY HA TECOK, MO0
APTE3UAHCKYIO, TO 3ABUCUT OT 0COOEHHO-
CTell TOYBBI y4acTKa U BalINX (PUHAHCO-
BBIX BO3MOKHOCTEH.

Apresunanckas CKBaKMHA — WMCTOYHUK
YICTOW BOJbI, KOTOPOTO XBAaTUT HA [0J-
Tre roabl, mpaB/ia, 1 CTOUT OHa HEAEUIEBO
(puc. 4.3).

Pwuc. 4.3. bypeHie apTe3naHcKoi CKBaXHbI

JInst co3manust XOPOIIero Harmopa BObI
B JIOME CHCTeMa BOAOCHAOKEHMs JOJKHA
npeaycMaTpuBaTh HACOCHYIO YCTaHOBKY
WM BOZOHAIIOPHBIN (aK.

Pa3Bojka BofonpoBOAHbIX TPYO

PasBoauTh BOJIOMPOBOIHBIE TPYObI MOK-
HO TIO JIBYM OCHOBHBIM CXeMaM: KOJIJIEK-
TOPHOW ¥ TPOWHUKOBOH. CyIecTBYIOT
JPYTUE BAPUAHTBHI HTUX CXEM, a TAKIKE KOH-
CTPYKIIUH, B KOTOPBIX COYETAIOTCST 3JIEMEH-
TbI U TO, U IPYroOil.

KoxnekropHasi cxema morpebyer OT
Bac GOJIBIIOTO KOJIMYeCTBA TPYD, TaK Kak
K Kak/JIOMY CaHTEeXHUYECKOMY MpuOopy
MPOKJIA/IBIBAETCS  OT/le/IbHAsT TPyGa st
PAaBHOMEPHOTO PACTIPEIENIEH ST BOB MEXK-
ny Toukamu 3abopa BOAbl (CaHTEXHUYE-
ckuMu ipubopamu) (puc. 4.4).

Oman I. PaGoThI 110 pa3BojKe BOAOIPO-
BOJIHBIX TPYO rOPSYETO U XOJIO[HOTO BOJIO-
cHabKEeHUsT CJIelyeT HAdaTh € YCTAHOBKU
BeHTWJIsT (PUC. 4.5) WM [MIAPOBOTO KPaHa.
CHullamu pexoMeHyercst BRIOGUpaTh Kpa-
HbI, pabouee JaBIeHNe KOTOPHIX CIIOCOOHO
noxoxuth 10 60 arm., a pabodast Temie-
parypa — o +150 °C. Bentusib ucmosib-
3yeTcs [IJIs TIePEKPBIBAHIS BOJIBI B CIydae
TIPOTEYKHN WUJI aBapyH.

Iman I1. Y cranaBiauBaetcs GUIbTP IPy-
6ot ouncTku (B crydae, eciv B JIOM MOCTy-
naeT BoJla MJIOXOTO KadecTBa) (puc. 4.6).



nOJ'IOTeHLI,ecyLIJVITeJ'Ib

KyxoHHas CtupanbHas
MalunHa

HakonutenbHbin
@00 0l00 BOZOHarpeBarernb
9

mmm XonogHas Boga
mmm [opsvas Boga

Puc. 4.4. KonnektopHas cxema pa3sofKy BOAONPOBOAA: 7 — BEPXHWIA LLIAPOBOI KpaH

Ha NOMOTEHLECYLLNTENb; 2 — LLIAPOBO KPaH Ha NEPeMbl4Ke TPYObl; 3 — HUDKHUIA LLIAPOBOII KPaH

Ha NONOTEHLECYLWINTENb; 4 — OCHOBHOI (aBapuiiHbIiA) LLIAPOBOIA KPaH Ha rops4yio BOAY; & — QuibTp rpy6oil
Q4UCTKM; 6 — CHETHUK; 7 — (UILTP TOHKOM 04KCTKI C ceTkor 100 MKM; 8 — pefyKTop [aBneHus;

9 — konnekTop; 70 — 0CHOBHOIA (aBapWIAHBIIA) LIAPOBOI KPaH Ha XONOAHYH0 BOAY

Takoii GpuabTp oTiMUaeTcsa ot (GUIABTPOB  YCTAHOBUTH OMOJHUTEIBHYIO CHUCTEMY
MUTHEeBOHM BOLI. [lepBbIil UMb OUUIIIAET OUYUCTKU BOIBI.

BOJLy OT TPYOBIX TPUMeCEH, JJisi UCTIOJb- Iman 111. Y cTaHABINBAIOTCS CUCTUYNKN
30BaHUs TAKOI BOJBI B UMY HEOOXOAMMO — ropsiueil u XOMoaHo| Bojbl (puc. 4.7).

Puc. 4.5. BeHtunb Ans BOAONPOBOAA Puc. 4.6. Dunbtp rpy6oii 041CTKM BOAbI




Puc. 4.7. CyeT4mk BOAbI

Hcnonb3oBanne CUeTINKOB
3HAYUTETHHO COKPATHUT Pac-
XOZbI Ha OILJIaTy BO/IBI.

ITo sxesraHnio MOXKHO TTpH-
obpecTH U yCTaHOBUTD
buabTp TOHKOI OUMCTKA
BoJibl. OH He MpoIycKaeT
YaCTUIIbI, JJIMHA KOTOPbIX
6onee 100 MmxM (puc. 4.8).

Iman IV.Y cranaBiIMBaeT-
cs penykrTop nasienus. Ou
HEOOXOIUM, eCJIN JIaBJICHUIE
BOJIONIPOBO/IA TIPEBBIIIAET
npejaejibHblie 3HaUYEHWA 101~
KJIIOYEHHOTO K BOJIOIIPOBO-
ny obopymoBaHms.
Ycranosum pepykrop  Puc. 4.8. Gunetp
Ha MaKCHUMAaJIbHO M0-  TOHKO! 041CTKN BOJbI
MyCTUMOE 3HAYEHUE,

U B ciiydae U3OBITOYHOTO JIaBJIEHUs BOJA
OyJIeT CIyCKaThCs Yepes3 CIAUBHOE OTBEp-
crue peaykropa. [losromy He 3abyem mpo-
JyMaTh CTOK OT PEAYKTOPA B KAHATU3AIIUIO.

Iman V. 3aBepiiaronias yactb pabot —
YCTaHOBKA CaMOI Ba)KHOW YaCTU CUCTEMBI
BogocHabxkeHnst — KoJuiekropa (puc. 4.9).
Ero ocnoBHast GyHKIUsS — paBHOMepPHOE

Puc. 4.9. KonnekTop ¢ 3anopHbIMu KnanaHami

Adil

] XonopHas Boga
[ Topsuas Boga

Puc. 4.10. TpoliHnKoBas Cxema pas3BomKiA
BOJONPOBOAA

pacrpe/esieHre BOJIbl MEKY CaHTEXHIUe-
CKUMU TIpUGOpaMH.

B kosekrope Moxker ObITb OT [BYX /IO
YETBIPEX BBIXOMOB. JlJIST HMCITOJIB30BAHIISI
GOJIBIIETO KOJMUYECTBA CAHTEXHUYECKOTO
0060pPyIOBaHUST HYKHO COEIMHUTH BMECTE
JIBa UJIM HECKOJBKO KOJIJIEKTOPOB. Bbibu-
paeM PeryJIUpYIOIie KOJUIEKTOPbI, KOTO-
PbI€ UMEIOT 3allOPHbIE KJIallaHbl 1 BEHTUJIN
JUIST OTKJTFOUEHUST TTOJIaYi BOJBI K HYKHO-
My tipubopy. Takum 06pazom, Mbl MOKEM
OTKJIIOYWTD OAUH IPUOOP, a OCTaNbHbIe Oy-
IyT CHAGKAThCST BOJIOIL.

TpoiinukoBas cxemMa pa3BOIKH TTPE/IIIO-
Jlaraet TPOBEIEHNE [IBYX MATHCTPaIeH st
ropstueil M XOJIOMHON BOJBI COOTBETCTBEH-
HO, OT KOTOPBIX YK€ HAYT OTBETBJICHUA
K caHTexXHM4YecKuM mpudopaMm (puc. 4.10).

Henocratoxk paHHOII CUCTEMBI B TOM,
YTO BOJA MOJKET PACIPEIESAThCS U I0-
CTYIATh K CAHTEXHUYECKUM MPpubopam He-
PaBHOMEDHO, TaK KAaK BKJIOUEHUE JBYX
npuboOpoOB cpasy MPUBOAUT K MAJEHUIO
Hamopa B BogoszabopHoil apmarype. Ha
KaKIOU BETKE CJIE/IyeT IPEyCMOTPETh Ha-
JIMUHe 3aTIOPHOTO KPaHa [IJis TPOBEIEHIIST
PEMOHTHBIX PabOT CaHTEXHUYECKOTO 000-
pyzoBaHUs B OyIyIIeM.



Bui6op o6opynoanus A

Bbi6op o6opynoBanus

MOHTa}K BOZOIIPOBO/Ia HAYMHAETCA C BbI-
6opa moxxomsamux tpyd (puc. 4.11). 3a-
TeM OCYLIECTBJILAIOTCS paboTa ¢ (puTHHTa-
MU, CKJIECHMBAHUE WM CBApPKa, MPOKJIAJIKA
BOJIONIPOBO/IA, YTOOBI 13 KPaHa TeKJa BOJIA,
paboranu Tyaser u aynr. Marepuaibt Jyd-
1ie BHIOUPATh T€, ¢ KOTOPBIMU JIerde CIpa-
BUTHC Henpodeccuonaty (B 9TOM caydae
MOKHO CBOMMU PYKAMU CEJIaTh PA3BOJKY
BO/IbI, 3aKPEUTH BCE TPYObI U YCTAHOBUTH
KpaHbl).

Puc. 4.11. Pa6oTbl N0 MOHTAXY BOLONPOBOAA

Jlo nauayia pabot ciepyer HOATOTOBUTH
4epTesk 1O OOYCTPOUCTBY JOMa CaHTEX-
HUYECKUM OOOpYZIOBAHUEM U TIOMETHUTH
MECTOHAXOK/EHUE BCEX CAHTEXHUYECKUX
npubopoOB, 3anucaTh BHIOPAHHbBIE MATEPUA-
JIbL, 3aTIOPHYIO apMaTypy 1 (GUTHHTH. 3aTeM
10 YepPTeXKy MOJICUNUTHIBAETCS HYKHOE UX
KoJimuecTBO. Bee HEOGXOMMMbIE MaTepHa-
JIBL TIOKYTIAIOTCST € HEOOJBIIUM 3aITacoM.

Tpy6bl NS BHYTPEHHETO
W HapyXHOro BOAONPOBOAA

[Ipexze yem mpuctynarb K 4epTexy,
HYKHO BBIOpaTh TpyObl. Ceroins Ha phiHKe
GOJIBIIIUM CITPOCOM TIOJIB3YIOTCST CTAJIbHBIE,
MeJIHbIE, META/LIOTIIIACTUKOBBIE TPYObI, THO-
Kasl caHTeXHUYecKasl 1o/[Bojika. Bo MHOTHX
JIOMAX €IMle CTOST TPYObI 13 METaJLIA.

>

Puc. 4.12. Metannnyeckue Bof0NPOBOAHbIE TPYObI

Meramueckue TpyObl (puc. 4.12) yxe
JIABHO UCTIOIB3YIOTCS B TPAsKIAHCKOM CTPO-
urenabcTBe. OCOOEHHOCTH WX MOHTaXKa
U CBOHCTBA 3aBUCAT OT CBOUCTB UCIOJIb-
3yeMOT0O MaTepuara.

[lo cux mop BO MHOTHX [OMax ycTa-
HOBJICHBI CTAJIbHBIC, YYTYHHbIC U METHBIE
TpyOBI, KOTOPBIE 06JATAI0T KaK JOCTONH-
CTBaMH, TaK U ONPeIeJEHHBIMU HEJOCTAT-
kamu. /[o HeflaBHEro BpeMeHU TTPUMEHsI-
JIUCHh ¥ CBUHIIOBBIE TPYObI, HO, YUUTHIBASI
OTIACHOCTD JIJTIS1 3JI0POBBS, UX UCITOTH30BA-
HU€ TIPEKPaIeHo.

Q Crajabubie TpyObI (puc. 4.13) — meme-
BBIN, TIPOYHBIH W Ha/Ie’KHBI BapuaHT
BOJIOTIPOBO/IA.

B roponckmx kBapTMpax Bce CTOSIKU

U3TOTABJIUBAIOTCS W3 CTAJTBHBIX TPYO.

Puc. 4.13. [MpuBbI4HbIe TPYObI U3 HEPXKABEIOLLEN
cTanm
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PanuaTopbl OTOILIEHUS, TTOJIOTEHIIECY-
MIUTEN TAKKE MOHTUPYIOTCS HA CTAJIb-
HBIX TpyOax. VIX HEIOCTATOK — IOJIBEP-
JKEHHOCTD KOppo3uu. UToOb n36eKaTh
HOBPEXIEHUST TPYO, HAHOCST IIUHKOBOE
MOKpPBITHE CHAPYKU U BHYTpU. OHK 06-
JIAIAIOT BBICOKOU TEILJIOMPOBOIHOCTHIO,
MO3TOMY OUEHB YaCTO TPYObI XOJIOIHOTO
BosIocHAOKeHUs «1oreoT». Ha Hepos-
HON BHYTpPEHHEeH TOBEPXHOCTH CTaJlb-
HBIX TPYyO CO BpeMEHEeM HapacTaeT Ha-
kutb. CTajb — TSXKEbIl MaTepuall,
MOTOMY Takue TPyObl JOBOJBHO CJAOK-
HO MOHTHUPOBaTh. CPOK MX CIyKOBI —
30-40 mer.

CyuectByer Tpu criocoba coeuHeH st
cTaJbHBIX TPYyD: My(TOBOE, CBapHOE
U ¢ TOMOIIbIO mpecc-butuuros. s
OIMHKOBAHHBIX TPYO TOAXOIHUT TOJBKO
My(hTOBOE U TIIpecc-coequHeHue, I0-
CKOJIbKY CBapKa CrmocoOHa PaspymriTh
AHTHUKOPPO3UNHBIN CJIOM.

Yyryuusie Tpy6si (puc. 4.14) B oru-
qne OT CTaJIbHBbIX CHOCO6HI)I COIIPpOTUB-
JIATBCS KOPpo3uu. UyryH — oveHb Ts-
JKEJTbIiT MaTepHa, B 9TOM er0 OCHOBHOI
HEJIOCTATOK.

Taxue TpyObI UMEIOT TOJICTHIE CTEHKU
C 1IepoXoBaTOW BHYTPEHHEN IOBEpX-
HOCTBIO. YyryHHbIE TPYObI TOAXOAAT

K WCTIOJIB30BAHNIO B CUCTEMAX KaHaJM-
3aIi M BOAOCHAOKEHUS, OHU He TIO-
KPOIOTCST PKaBUMHOU, JI0JTO HE OyayT
BBIXOAUTH 13 cTPosi. CPOK CIIy:KOBI uy-

TYHHOI KaHAJIU3AIUN cocTaBsieT oT 80
no 100 ser. CoenuHSI0TCS UYTYHHBIE
TPyObI ¢ TOMOIIBIO YIIOTHSIONUX MTPO-
KJIaJIOK 1 pacTpyOoB.

B 3aBucuMocTH OT MacChl BBIIEJSIOT
TPU TUTIA YYTYHHBIX TPYO: OYEHb TSAMKe-
Jible, TsIKeJIble U cpennue. Ha ayrymibie
TpyObl HAHOCHUTCST CIIEIIHAIbHBIN AaHTH-
KOPPO3UNHBIN CJIOU — CUIUKATHO-9Ma-
JsieBbiit. Takue TpyObI BBICOKOTPOYHBIE,
CTOUWKHE K TieperaziaM TeMIleparTyp,
UMEIOT HU3KWH K02 UIMEHT pacIim-
peHus.

Meausie TpyObI aBHO 3aBoeBan cebe
3BamHue dMUTHBIX (puc. 4.15). Memmbiit
BOJIOIIPOBO/L MPOCJIYKUT KaK MUHUMYM
70 stet, ipu 3TOM MeHast TpyOa He 1M0-
cTapeeT, He UCHOPTUTCA U He U3MEHUT
pabounx xadecTB. Mexnpb obmazaer Gax-
TEPULTUIHBIMN CBOfICTBaMH, B TaKux
Tpybax Tedyer ymcrasd MUTHEBas BOJA.
Mesbie TpyObI He MOABEPTAIOTCS BO3-
JeficTBUI0 yIAbTPAhUOTICTOBBIX JIydeid
(Y D-nyueir), ne 60sATCS EpPENagoB aT-
Moc(hepHOTO [TaBIeHMsI, OCAIKOB, CIIO-
co6OHBI paboTaTh B TeMIIEPaTypPHOM JIU-
ammazone or —200 xo +500 °C, He noj-
BepsKeHbl KOPPO3UU.

Meanbie TpyObl TPEKPACHO TOAXO-
[T [T CUCTEMBI OTOILIEHUSI, XOJIO/I-
HOTO U TOPSYEr0 BOJOCHAOKEHWSI.
MOHTI/IpOBaTb nX o4eHb IIpPoOCTO, OHU
HEMHOTO BECAT, UX HETPYAHO THYTb
u pe3aTb. CaMblil pacpoCTpaHEeHHBIN

AR 4

Puc. 4.14. HyryHHble Ty@bl
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Puc. 4.15. MegHble TpyObl



Puc. 4.16. MegHble dutuHrn

€1ocob UX COEIMHEHUST — BBICOKOTEM-

neparypHasa naiika. [Ipumnoit mcmosb-

3yercst cepebpssHO-OPOH30BBIIL, OH paB-

HOMEPHO pacipesiesisieTcsd Mo Bceid

nosepxunoctu. g ObicTporo u ymoo-

HOTO MOHTa)Ka MCHOJB3YIOTCA (PUTUH-

ru (puc. 4.16). Ioxamnyii, 9yTh Ju He

eIUHCTBEHHBIH, HO CYIIECTBEHHBIN

HEIOCTATOK MEJIHBIX TPYyO — BBICOKAs

IeHa.

Ilnacrtukossie TpyObI (puc. 4.17) —
1Iar Brepe/] B Pa3BUTHHU CAHTEXHIMUECKOTO
nena.

CTONKOCTh K M3MEHSIOMUMCS TIOTO/I-
HBIM YCJIOBUSIM (pe3KHe TOX0JI0/IaHts, TI0-
HUZKEHHOE JIaBJICHNE, TTOBBITIIEHHAS BJIAXK-
HOCTH), HEMOABEP:KEHHOCTH KOPPO3UH,
JIOJITOBEYHOCTh B 3KCITyatanun  (Tpu-
Mepio 50 JieT), MPocToTa B MOHTAXKE, yCTa-

Puc. 4.17. lnactikosble TpyObI
1 KOMIIEKTYHOLLNE

HOBKE U HaJlaJIke — 9TU KauecTBa JIeJIaioT
MJTACTUKOBBIE TPYObI HE3AMEHUMBIMU TIPH
06opyIoBaHUHU JI0Ma BOAOTPOBOgoM. OHU
MOYTH HE TEPSIIOT TEILIO MPU JTOCTABKE TO-
psueil Bozibl, He 06PacTaioT OTIOKEHUAMU

U3HYTpU, GE30MACHBI 7t 370pOBbst. [list

COEJIMHEHUSI TJIACTUKOBBIX TPYO HCIIOJIb-

3y10T (PUTHHTH.

Hemocratku takux TpyO: moTEpst sya-
CTUYHOCTH MPU HArpeBaHUM, OOJIBIIHIT
K02 PUIMEHT TeMIIepaTypPHOTO PaCIIn-
penust, GbICTPOE cTapeHue Moj AeiicTBreM
COJIHEYHBIX JIy4eil.

TLracTuKOBBIE TPYOBI UMEIOT HECKOTIBKO
PasHOBUHOCTE: TPYObI U3 MOJUOYTHIIE-
Ha, OJIMATIIEHA, TOJTUBUHIIXJIOPU/IA, TIO-
JIUTIPOTIIIIEHA U JIP.

O IMomuGytunaenosbie TpyObl (puc. 4.18)
JIEJIAIOT M3 3JACTUYHOTO W TEIIOMpPO-
BOJIHOTO MaTepuasia, KOTOPBIUA TPHUTO-
JIeH JUIST TPAHCIIOPTUPOBKU BOJIBI TEM-
neparypoit 1o +90 °C. Coeaunsior
Takue TpyOBI ¢ omMomIbio capku. K nx
HEJIOCTATKAM OTHOCSIT JIETKYIO0 BOCIIPH-
UMUYHBOCTD K OTHIO, & TAKKE HEIIEPEHO-
cumocTh Oensosa. Kpacuth monmbyTu-
JIEHOBBIE TPYObI HEJIB3SI.

Q IMommstuaenosbie TpyoOsl (puc. 4.19) —
TPyObI U3 HJACTUYHOTO U TPOYHOTO Ma-
Teprasa, UACAIbHO TOIXOMST JIJIST IPO-
BeJleHUs BOAOCHAGKEHNST B COOCTBEH-

HOM JJOME.

Puc. 4.18. [onmbyTuneHosble TpyOb!

|k



Puc. 4.19. [1on13T1NEHOBbIE TPYObI

bBaarogaps cBoeil a3jacTUYHOCTH JIETKO
MEPEHOCAT HU3KME TEeMIIePaTyphl axke
pu 3amepatieil BHyTpu Boze. [lomms-
TUJIEH CTOeK K Kopposun. [lommatuie-
HOBBIE TPYOBI MMEIOT TJIAJIKYIO TIOBEPX-
HOCTb BHYTpHU, IIPOXOJAIIas 10 HUM
BO/Ia HE OCTaBJSET HA CTEHKAX OKHUCU
U OoTJOoXKeHUH mpumecei. Hemocta-
TOK B TOM, YTO MOJIMSTUJIEH ITPUMEHUM
TOJIBKO JIISE XOJIOZHOTO BOJOCHA0Ke-
Hus. IIpu Temmeparype KHUTIEHUST BOJIBI
1 GJIM3KUX K Hell TPYObl HAYMHATOT TLIa-
BUThCsL. Kpome Toro, TaHHbIil MaTepuas
OUYECHb YYBCTBUTEJIECH K yIbTPahUuoIeTOo-
BbIM JiydaM. COeIMHSAIOT TIOJIUITUIICHO-
BbIe TPYOBI (pUTHHTAMU U 0OKUMOM.
Cero/iHg HA CTPOUTETHLHOM PBIHKE Ta-
Koe MHOTooOpasue TpyO, 4TO OIHUX
TOJBKO TIOJUITUIIEHOBLIX MOKHO Hali-
TH HECKOJbKO PAa3HOBUIHOCTEN B 3a-
BUCHUMOCTHU OT MCIIOJIb3YEMbIX [JIA UX
MPOM3BO/ICTBA MaTepHaoB W CIOCO-
60B.

TpyObl M3 CIIUTOTO NOJUITHIEHA
(puc. 4.20) obmasar0T BBICOKOU TPOU-
HOCTBIO 1 yCTOﬁ‘iHBOCTbIO K BBICOKHMM
TeMIiepaTypaM. B mporecce mponsBoji-
CTBa Takue TpyOBI IIPOXOAAT 00pabOTKY
MO/l BBICOKUM JIaBJICHUEM, OJarofgapsi
yeMy MOJIEKYJIbI Marepuajia oOpasyior
JonoiHATeNbHBIE ¢Bs3u. [Iportece mo-
HOI 06paGOTKM HA3LIBAETCS CLIMBKOIAL.
Ha cerogugamnmuuii neHb CymiecTByeT

A4l

Puc. 4.20. TpyObl 3 CLIMTOMO NOMU3TUNEHA

YeTbipe BUA CIMUBKHU: TIEPOKCUIHAS
cmmBka (PEXa), cuimanoBas crimBka
(PEXDb), crinBKa MOTOKOM 3JIEKTPOHOB
B IOM-nosne (PEXc) n cmmBka ¢ mo-
MolIbio azoTHbIX coeqnrennii (PEXd).
CrIpbe, UCTIOIb3yeMOe /IS TTOTYICHUS
JAHHBIX TPyO, HA3BIBAETCSI CIIATHIM
MTOJIUATUIICHOM.

TpyObl U3 CIIUTOTO MOJUITHICHA CUM-
TAIOTCS CETOMIHS CaMBIM TIePE/IOBBIM Ma-
TEPUAIOM B OCHAIIEHUU CHUCTEM BOJIO-
cHabxenuss u oromaenus. JIerkocthb
B MOHTaKe C TIOMOIIIBIO IPecc-(PUTUHTOB
TOJIBKO JI0OABJISIET UM TIOTTYJISIPHOCTH.
Tpy6si u3 nosmsuHMIxIopUaa (I1BX)
(puc. 4.21, 4.22) — cambie KecTKUe 13
BCEX TMPE/ICTABICHHBIX HA PBIHKE IJIAc-
TUKOBBIX TPYO.

Puc. 4.21. Tpy6bl 13 [1BX
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Puc. 4.22. T0Kie kaHann3aLnorHble Tpyobl u3 MBX

Takue TpyObl HIPAKTUYECKU HE TOPSIT,
MaJIO BECAT, yCTOMUYMBHI K BO3ICHCTBUIO
COJIHEYHBIX JIy4YeH, COeIMHAIOTCS APYT
¢ pyroM ckyenBanreM. HemocraTtok —
MCIIOJIb30BaHUE XJIOPa B MPOIIECce MPo-
M3BO/ACTBA IMMOJMBUHUJIXJIOPHU/IA, UTO HE
NOGABJISIET MATEPUATY SKOJOTUIHOCTH.
ITomunponuaenossie TpyObI (puc. 4.23)
HCTOJIB3YIOT JIJI XOJIOMHOTO W Topsiye-
0 BOJOCHAOKEHW, KaHATU3AI[N, OTO-
TIJICHUS.

[To cBOMM TEepMUYECKMM TTOKA3aTEISAM
OHI CXOKH C TPYOAMI U3 CITITOLO TIOJIND-
THJIEHA, HO JICTIEBJIE U ITPOTIE B MOHTAXKE.
CoenuHAIoTCS MEsK Ly co00ii CBapKOIA.
MerauioniacTukoBbie TpyObI (puc. 4.24)
COENIMHUIU B ceDe MOMOKUTETLHBIE CBOI-
CTBa MeTaJia n nmactuka. OHU TOAXOAAT

AJId CUCTEM BOI[OCH&6>K€HI/IH n OTOII-

JIEHUS.
Takue TpyOBI COCTOST U3 TPEX CJIOEB,
MEKIY ABYyMs CJOSIMU IOJUMepa Ha-
XOAUTCSA TOHKUH caoil meTamaa. VX He
HYXHO CllauBaTb WJIM CBapuBaTb, OHU
9JIACTUYHDI, JIETKN, JOJTOBEYHDBI 1 3CTE-
THYHBL. B KauecTBe MeTasia BHYTpHU
TpyOBI Yalle BCETO MCIOIb3YIOT aJIOMIE-
Huil. [loaTomMy HeJIOTyCTHM €ro KOHTaKT
C IPYTUMU METAJJIAMUA B MECTaxX COeI-
HeHus. MeTaJuloIIacTUKOBbIe TPYOb
CIIOCOOHBI  BBIJIEP/KUBATD TEMIIEPATYP-
Hyfo Harpy3ky mo t95 °C, kpaTkoBpe-
menno — 0 +110 °C.

MeTaiomnacTuKoBbie TPyObl MOKHO
[PUMEHATh BO Bcex TPyOOIpPoBOAax
3arOpOJAHBIX JOMOB, [IJII BHYTPEHHErO

Puc. 4.23. MonunponuneHosble TpyObl

Puc. 4.24. MetannonnacTvkosble TpyObl

Hils



BOJIOITPOBO/IA TOPOJICKOI KBap- i MOKHO JinOO € TOMOIIBIO MITYIEPa,

Tupbl. OCHOBHOM HEJIOCTATOK , KOTOPBIM BKPYUYMBAIOT B IMOJKIIOYaE-

Takux TpyO B TOM, UTO, €CIIN [ MbII 1Ipubop, Mub0 ¢ IMOMOMIBIO Ha-
-

OHU OTKPBITHI, UX JIETKO 10~ KI/IZ[HOﬁ FaﬁKH, KOTOPYIO HAaBMHYNBAIOT
BPEJIUTD, TOITOMY MOHTasK Ha Topelr TpyObl ¢ pe3bboil. BuyTtpn
TPy U3 METAILIONIACTHKA METAJINYECKOI OIJIETKH CIPSITaH pe-
B CTOAKAX LEHTPAIU30- 3WHOBBIM MIJIAHT, KOTOPBI M3TOTaB-
BaHHOTO BOJIOCHAGKEHUST JIMBAETCS U3 HTUJEHIPOIIIEHOBOTO
JIOTTYCKAETCSI TOJIHKO o ) Kayuyka. [[aHHbBIIT MaTepras OTHOCUTCSI
BHYTDH CTCH. K KJIACCY HETOKCHYHON PE3MHBI, TI0ITO-
Q luGkas caHTeXHU- My BOJIa U3 TaKOTO IIJAHTa MOKET UC-
yecKkasi MOABO/- & MOJIb30BaThCs s muThst. [locaenosa-
Ka — IJIAHT B MeTaJI- TEJIBHOCTh MOHTAkKa CaHTEXHUYECKOI
JIMY9ECKON 0OMOTKE — MOJIBOJIKY TIPEJICTABJIeHA Ha PUCYH-
(puc. 4.25). Kax 4.27,4.28.

Taxotit BomonpoBox  Puc. 4.25. [10kas OcHoBHbBIE BUIIBI TPYOD, & TAKIKE MX CBOM-
criocoben BBLACD-  CAHTEXHNYECKAdA ctBa M 0bIACTh IIPUMCHCHUA IIPEACTaB-
JKaTh JOCTATOYHO  [0[BOSKA JieHbl B Tabsmte 4.1.

BBICOKOE pabouee

JaBJjeHne, HO MPU 3TOM COBEPIIEHHO
HCYCTOﬁQHB K BHEHOIHUM IIOBpEXKIe-
HusAM. ETo Mcmosib3yioT (KeaaTeabHo
B IpeJesax OMHOTO MOMEIIEeHUs ) st
COeMHEHUsT PAKOBUHBI, CTUPATIHHOM,
MOCY/IOMOEYHON MAIIUH U HATPeBaTeIst
C IIEHTPATIbHOU TPYOOIi, CTOSIKOM.
T'ubKast caHTEXHUYECKAS MOABOIKA MO-
JKeT 6LIT]3 BBITIOJTHEHA U3 IIJIaCTUKOBOT'O
rodbpUPOBAHHOTO MITAHTA, KOTOPBII KC-
MOJIB3YETCS JIJIsI MOHTaXKa KaHaIn3aIu-
OHHBIX CTOKOB (puc. 4.26). Puc. 4.27. MoacoeavyHsem NoaBoaKy K npuéopy
TMoACOeMHUTD CAHTEXHUYECKYIO TTO/- G MOMOLbIO Fa84HbIX KITH04el

BOJIKY K CHCTEME BOJOCHAOKEHUST BO3-
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Puc. 4.26. CaHTexHn4eckas noaBoaKa Pwuc. 4.28. MNoacoennHaenm BTOPOI KOHeL LinaHra
113 TO(HPUPOBAHHOIO NACTIKOBOTO LUMAHra K KpaHy BOJOCHA0XeH!S




Ta6nuua 4.1. Bugbl Tpy6 Ans BHYTPEHHEr0 U HAapY>KHOTO BOLONPOBOLA

Marepuan C G Cpoxk
HM3rOTOB- CaoiicTBa IIpumenenue HOCOOBL DKCILTyaTaluH,
JICHUST MoHTazka JeT
Merammueckue TpyObl
Cranb ITonBep:xens! Kopposuny, Tpy6otupoBobt My, 30-40
TSIKEJIbIe, BBICOKAS TEIIO- | BONOCHAGKEHUS | yrOJbHUKH,
IIPOBOTHOCTD 11 KaHAJTU3AI[UI utnnrH,
cBapKa
Yyryn Bompmas Tonmmaa crenok, | Bomonposoanbsie | Ymiot- 80—-100
MEHBIIIE, YeM CTaJlb, TIO/IBEP- | M KAHAJIN3AINOH- | HATOIIHE
JKeHbl KOPPO3UH, TSDKEJIbIe, | HbIE CETH, IOK/Ie- | IPOKJIAIKI
CTOIKHME K Mepenajam TeM- | Bble U (heKabHbie |1 pacTpylObl
1epaTyp, NPOYHbIE, HeaBa- | BOJOCTOKH
puiitble
Menn Mauio mozgBep:xeHsl Koppo- | Tpy6orpoBozst Karmnsap- 50-70
31U, HAJIE’KHBI, BBIJIEPIKUBA- | CHCTEM OTOTLIIE- Hast BBICOKO-
10T TIepeajIbl TEMIEpPaTyp, | HUSI, XOJOHOTO TeMIeparyp-
TETIOIPOBOTHOCTH Me/IN U TOpSTYEro BOJIO- | Had maiika,
B 4 pasa BbIllle, 4eM y CTasM; | cHaOKeHus], Mac- | (bUTUHTH
YCTOWYNBBI K IEHCTBUIO JIOTIPOBOJIBI, TA30-
Y @-nyueit; HEMPOHUIIAEMBI | TPOBO/IBI
JUIS Ta308B; 00J1a/1a10T HakTe-
PHIINIHBIM JIefiCTBHEM; Ina-
a30H paboUX TEMIIEPATyp
or —200 o +500 °C;
He T0/[BEPKEHBI CTAPEHUIO.
Co BpeMeHeM MOKPBIBAIOTCS
TOHKUM CJIOEM OKUCJIA, KO-
TOPBII He BIUSET
Ha UX IIPOYHOCTD
IliacTukoBbie TPYOBI
[TonuGyTuaen | D1acTUYHOCTD, TeIIoNnpo- | Teruible moJbt Durunru 45-50
BOJTHOCTB, MAaKCHMaJTbHAsT
TeMIIeparypa aKCIIyaTa-
nuu +82 °C, noBep:KeHbI
BozzeiicTBuio Y M-yyueii,
YCTOWYUBBI K 3aMepP3aHUIO
[Tommatnmen | 7aCTUYHOCTD, TPOYHOCTH, | XOJIOAHOE BOJIO- Csapka 50
MIePEHOCUMOCTD 3aMep3a- cHabsKeHe
HUH, TOBBIIIEHHAST YYBCTBH-
TeJbHOCTD K Y D-ryyam.
[lnaBgaTcst mpu BBICOKOI
TeMIieparype
Cuurbrit Bricokast mpounocTs, yeroii- | Buytpennue OG6KkuMHBIE 50
MOJIMITUIIEH | YMBOCTb K BBICOKUM TEMIIE- | BOZONIPOBOAHbBIE, | METAJLTHYe-
partypamM, KHCJIOPOJOIPOBO- | OTONUTETbHbIE ckure MydTbI
JIUMOCTb Hapy’KHbIE Ta30-
1 BOJIOITPOBO/IBI.
Cdepa mpnmene-
HUS OYEHb IITUPOKA

IIpodonacenue
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Tabnuua 4.1 (okoHyaHue)

Marepuan C 5 Cpox
H3TOTOB- CsoiicTBa IIpumenenue TOCOOBL 9KCILLyaTaluy,
JICHUS Mot Jer
[lommBuana- | Heroprouects, 1erkocTs, IIutheBoe BoOjO- CkenBanne
XJIOPUJL CTOUKOCTD 10 OTHOIIIEHNIO | CHAbKEHME, CTPO- 50
(IIBX) K Y D-syuam WUTETBCTBO BOTHO-
TEXHUYECKUX
COOpY:KeHHUI
(GacceiiHoB)
Iomnumpo- DJIACTUYHOCTD, TepMeTny- | XoJogHoe u rops- | Capka 50
TUJIEH HOCTb, IPOYHOCTD, YCTOHYH- | yee BOJOCHAGKe- (B XOJIOTHOM
BOCTH K BBICOKUM TeMIIepa- | Hue, KaHaJIN3aIis, BojtocHaOKe-
Typam OTOILIeHNe HUN),
25
(B ropsTaeM)
Meraso- IJIaCTUYHbI, ACTETUYHBL, JieT- | BogocHabxkenne | Outunru 50
ILTAaCTUK KU ¥ JIOJITOBEYHbI CIIOCOOHBI | M OTOTICHIE
BBIJIEPKUBATH TEMIIEpPaTyp-
HyIio Harpysky +95 °C, kpat-
KoBpemeHHO — 110 +110 °C

owmunrn ] st o wpoinkon i pecron, mpr-

MEHSIEMbIX JIJIST Pa3BETBJEHUST TPYOOTPO-

Tpy6bl BOAOIPOBOIA MOHTUPYIOT € TI0-  BOJA; CTOHOB JIJIs COEJIMHEHUS YIKe MPOJIO-

MOIIBIO PUTHHTOB: My(DT, MpeHAZHAYECH- KEHHBIX TPYO, nepexoaHuKoB (Tabir. 4.2).

HBIX /I COEMHEHNsT Pas3IMYHbIX yacTeii B Mecrax crmb6oB TpyGOIPOBOAA UCHOMb-

Tpy6GonpoBoaa MeKIy CoGOM; YroJaKoB, 3yloTcs aubo rubkue TpyObl, 1160 crerm-
MCHOJIb3YyEMbIX [IJIA W3MEHEHUA HallpaB- aJIbHbIC q)HTI/IHFI/I.

Tabnuua 4.2. Buabl COeAMHUTENbHbIX 37IEMEHTOB TPY6

HasBanue U3o6paskenue IIpumenenne

CoeznunurensHas Mydra
IS COEZIMHEH ST TPYO
PA3HOTO JiaMeTpa

Jlns coennenus pa3InyHbIX yyacT-
KOB BOZIOIPOBO/IA, JIBYX YYACTKOB
TpyObI, pyKaBa, lljIaHra 0e3 u3MeHe-
HUSI HAIIPABJIEHUS X0/1a TPYyOBbL.

ITa fietanb COOTBETCTBYET AUAMETPY
U MaTepray COCANHIEMBIX TPYO.
OcHoBHasg (HYHKIUS — TePMETUYHOE
Coe/IMHEeHIEe

CoennnurensHas Mydra
VIS COeIMHEN ST TPYO
OJIHOTO JIHaMeTPa

4dll



HasBanue

Uso6paskenne

IIpumenenue

T-06pasubiii hurTHHT

"n

Coenunsier Tpu TpyObI APYT C APY-
rOM, [IpUYEM OJIHA TPYOa OTBOLUTCS
ot sipyroii moj yraom 90°

YronbHuk

Jlnst coeunennst TpyO, HOAXOASIINX
OJTHA K JIPYTOH TIO/T IPSIMBIM YTJIOM,
M3MeHsIeT TaKuM 06pasoM HalpaB-
Jierne TpyObl. YTOJI OTKJIOHEHHS CO-
crasjsger 90° nan 45°

Kpecrosoit putunr

Vcnomnb3yetcst 11711 pa3BeTBIEHHS
Tpy0 B 4 HalpaBJIeHUSX, UMeeT 4 Bbl-
X071, PACIIOJIOKEHHBIX IPYT K IPYTY
oz yrsiom 90°

Koneno

Jlnst coeunenist Tpy6 B eAIMHYIO
1elb

PesbboBoe coeiunenne

JList coetHen st BOJIOTPOBOHBIX
Tpy0, Ha KOTOPBIX UMEETCsE Pe3bha

fils



Tpy6onpoBoHas apMaTypa npeHasHa-
YeHa JIJIg YaCTUYHOTO WJIN TIOJTHOTO TIepe-
KPBIBaHUsI TPYOOTIPOBOJIOB CHCTEMBI OTO-
MJIEHUST ¥ BOJOCHAOKEHUSI,

B 3aBucuMoCTH OT BBITTOJTHSIEMBIX (DyHK-
W TTOZIpa3essieTCsl Ha CAeMytone Tpu
TPYTIIIBL:

O 3amopHas apMaTypa — TIOJHOCTBIO Tie-
PEKPBIBAET TIOCTYTJIEHUE BOJIBI B CHCTE-
My (puc. 4.29);

O peryJupyomas apMaTypa — 4acTUIHO
MePEeKPbIBACT JBUKEHWE BOABI (TIO-
KJIacC peTyJUpyIomieil apMaTypbl — 3a-
MTOPHO-PETYJNPYIONIasl apMmarypa, Ko-
TOpast IOMUMO PEryJIUPOBKU CIOCOGHA
00€eCIIeunTh TEPMETUYHOE TEPEKPBITIE
BOJITHOTO TIOTOKA);

O apmaTypa CHeNUaJbHOTO Ha3HAYEHUS
(TIpetoxpanuTesIbHAL, APEHAKHAS 1 [IP.).
Or KavecTBa 3aTIOPHON apMATYPBI 3aBU-

CAT TEPMETUYHOCTD U HAZIEKHOCTD 3aKPbI-

THS, a OT KayecTBa peryJupyromieil apma-

TYPbI — PETYJNPOBKA TOTOKA BOJIBL.

Bce Bubr TpyOOIIPOBOIHON apMaTypbl
MO>KHO Ha3BaTbh OJIHUM CJIOBOM — KJIANaH.
KiamaHoB o4eHb MHOTO, HO B OBITY Hawu-
Gosiee BaXKHO pasjieJieHNue KJIANaHoB 10
MPUBO/LY: PYYHON WM aBTOMATUYECKUH.
KianaHpr ¢ pyYHBIM IPUBOIOM HYKHO OT-

KPBIBATh U 3aKPbIBATh BPYUHYIO, a KJIara-

HbI, OCHallleHHbIE aBTOMAaTU4Y€CKUM IIpN-

BOJIOM, 3aKPBIBAIOTCST U OTKPBIBAIOTCS TTOJI-

HOCTbHIO NJIN YaCTUYHO B 3aBUCHUMOCTH OT

COOITIO/IEHYS OTIPE/IETIEHHBIX YCTOBUH (Ha-

MIpUMep, TaBJICHUS).

B ObITy KJamaHaMu dallle Ha3bIBAIOT
MMEHHO KJIallaHbl C aBTOMAaTUY€CKUM IIpU-
BOJIOM, a JUUIST KJIAMIAHOB C PYYHBIM TIPHU-
BOJIOM WCIIOJIb3YIOT TaKWe Ha3BaHWs, Kak
<«KpaHbI», «BEHTUJ/INY», «3aJIBUKKN» U T. 1.

Kiamaubl ¢ pyYHBIM TPUBOJIOM B 0OJIb-
IIUHCTBE CJYYaeB MCIOMb3YIOTC B OBITO-
BBIX TPYOOIPOBO/IAX.

HauGosee pacmpocTpaHeHbl CJeiy-
Ionme BUAbI KjlallaHOB.

0 Kpaupl — pasHOBUIHOCTL PETyJIHUPY-
IoIIel apMaTypbl; MHOT/IA UX UCIIOJIb3Y-
10T B KayecTBe 3all0PHOM, YTO He OYeHb
MPAKTUYHO, TTOCKOJBKY KDAaHBI HeTep-
MeTnuHbl. OcHOBHAsT (DYHKIUS — PeTy-
JIUPYIOTIAst, MOATOMY WX He PEKOMEH-
JYIOT CTaBUTh Ha Garapen OTOIJICHUS.
InaBHbBI aeMenT — 1poOKa (3aTBOP)
C NWIMHAPUYECKHUM CKBO3HBIM OTBEpP-
crueM. 3aTBOP € MOMOIIBIO TITTHH/IEST
COEJIMHSIETCST ¢ MAXOBUKOM UJIA PhIYaK-
koM. IIpw MOBOpaYMBaHUU PBHIYAKKA
WM MaXOBUKA KpPaHa OTBEPCTHE Iepe-
MeTIaeTcst Mo Kpyry. [looxkere oTBep-
CTUST BJIOJIb OCU TPYOBI COOTBETCTBYET

Puc. 4.29. 3anopHas apmarypa
Sl



Puc. 4.30. LLlapoBoit kpaH

MaKCUMAJbHOU BeJWYWHE TOTOKA BO-
npl. Kpan cuuraeTcsi 3aKpbITBIM, €CJin
OTBEPCTHE PACIIOTIOKEHO TIEPIICH/INKY-
JpHO ocu Tpy6bl. Hanbosbiei momy-
JISPHOCTBIO CETO/IHS TIOJIb3YIOTCS Ia-
POBBIE KPaHbI, TO €CTh KPAHBI
¢ 3aTBOPOM B (hopMe 11apa
(puc. 4.30).

O Bentuiu ocHaNIEeHBI
MEPErOPOIKOIA, KOTOpas
paszenser TpyOy
0 INarOHAJTH Ha J[BE
yactu (puc. 4.31).
ITeperopoaka numeeT U30THY-
Ty10 (hopMy, TpUUYEM OJIHA ee
YacTb — TOPU30HTATBHAS.

B otkpbiTOM 11ososxe-
HHWU BEHTUJIA BOJAa

U3 TIEPBOI YacTu
TpyOBI uepes oT-
BEPCTUE IIPOXOLAUT
BBEPX U II0IaaeT

BO BTOPYIO 4acCTb.
YT00BI IEPEKPDHITH
OTBEpCTHE, HYKHO

C TTOMOTIBIO MaXOBH-
Ka OITyCTUTb BHU3
3aTBOP, 3aKPEILJICH-
HBIU Ha MIUHAeTe. BeHTnm nMeioT 10-
TIOJIHUTEJIbHDIE YIIJIOTHAIONINE U TEPME-
TU3UPYIOLINE 2JIEMEHTBI KOHCTPYKLIUY,
KOTOpBbIe 00eCcIednBaoT HameKHbII
3amop. Tak, Ha BBICTYIE HITTUH/EJS
pacrosioskeHa HaKuHas rafika, KOTo-

Pwuc. 4.31. Bextunb

past 3aKpEIIsieT MPOKIAIKY, a BHYTPH
HETO HAXOJUTCSI TePMETUYHAST KaMepa
C YIUJIOTHSIONINM MeXaHn3MoM (Kak
MPABUJIO, 3TO CAJBHUK), KOTOpast 00e-
ClieyruBaeT TepMETHUYHOCTDb IIIINH-
ness.
OcHOBHOE OTJINYHE KPpaHa OT BEH-
TUJISI 3aKJIIOYAETCST B CJIELYIOIIEM:
4TOOBI MEPEBECTH KPAaH M3 MOJOKEHUS
<OTKPBITO» B MOJIOKEHHUE «3aKPBITO», J10-
CTaTOYHO TIOBEPHYTHh €r0 PHUAKOK Ha
4eTBePTh 060POTA, B TO BPEMsI KaK B BEH-
THUJIE C KayKIIBIM TOBOPOTOM MAaXOBHKa 3a-
TBOP OIYCKAETCSI HA OJIH BUTOK Pe3bOBI,
TO €CTh, I{TO6})I 3aKPbITb BEHTUJIb, HYJKHO
cliesiaTh MHOTO 000POTOB.
Benruim 6piBaior 3a-
TTOPHBIMU 1 3aITOPHO-
perynupytomumu. Ha-
3BaHNE <«BEHTUJIb» [T1aBHO
yIIpa3gHeHo, celyac Ux pac-
CMaTpUBAIOT KaK Pa3HOBUJI-
HOCTHh 3allOPHBIX W 3alOPHO-
PETYJNUPYIOIMIUX  KJATMaHOB.
Bentunu ycranaBiauBaioT Ha
MO/IBOJIE BOJBI K JIIOOBIM CaH-
TeXHUYECKUM U1 OTOIIN-
TEJBHBIM TPUOOPAM.
Crpenka, n306paxen-
Hasgi Ha HapyKHOU
TIOBEPXHOCTU BEHTU-
JIs, ZIOJIKHA OBITH Ha-
[paBJieHa B CTOPOHY
00OBIYHOTO J[BUKEHUS
BO/IbI.
‘ 3aJiBUKKA TIpUMe-
HsIeTCsT B OBITOBBIX TPY-
601poBOLAX HaAMHOTO
pexe, YeM KpaHbl U BEHTH-
. Ona npezcrasisier coboii
3aCJIOHKY, KOTOPasi ¢ TIOMOII[BIO TTPU-
BOJla TMEPEKpbIBaeT TPyOy TMepIeH/ HKY-
JIIPHO ee ocH. B MHOTOKBapTUPHOM JOMeE
ee MOXKHO YBUJIETh B KaHAJIU3AIUOHHOM
CETH.

Hliz



CoepuHenune Tpy6

Boxbmoil BHOOP COEQUHUTETHHBIX
3JIEMEHTOB M 3allOPHON apMaTypbl JJIs
pasHbIX BUAOB TPYO TO3BOJSAET BBIOJ-
HATb MOHTa)XX BOJOTIPOBOJA Jaxke He-
npodeccuonany. Ilonoxus nepea coboii
TOITOTOBJICHHBIN UepTeX, BaM HECJOK-
no OymeT mpom3BecTH pacueT HeoOXo-
AMMOTO MaTepuana. Bam myxno Gyuer
paccyuTaTb B IMOTOHHBIX MeETpaxX pPacxXo
TpyO ISl TOpsiYell M XOJOIHOW BOJIBI,
KOJMYeCTBO (DUTHUHTOB, KOTOPBIE OYAYT
HCIIONB30BAHBL JI7IS1 MOJABEEHUS K CMe-
CUTEJISAM, PA3JIMYHBIM arperataM U Tpo-
YMUM 4YacCTAaAM BOI[OHPOBO[[HOfI CHCTEMDBI.
Ocoby10 CIOKHOCTD B COEITUHEHUN Pas-
JIMYHbIX pr6 MOTYT BbI3BAaTb TE€PEXO/bI
¢ TIOMOMIBI0 MY(T, TPOWHUKOB M TIPO-
yux ¢urtunros. llpemsaraem mosHako-
MUTHCA C IIOJIE3HBIMHN COBE€TaMM, KOTO-
pBle HaydaT Bac /IeIaTh 3TH COeJINHEHUS
6e3 Tpyna.

g ycTpoiicTBa pa3beMHOTO COe/n-
HEHUsI CTAJbHBIX TPYO UCMOJIB3YIOT My -
Tl (puc. 4.32, 4.33). Ilpu mydroBoM co-
eIMHEHNN JIBE JIETANM COCAMHSIOTCS 32
cuer pe3bObL Ha OAHON M3 JeTanell oHa

Puc. 4.32. CtanbHbie MydTbl

s2l

Puec. 4.33. PacnpenenutenbHas Mydra

NoJIKHA OBITH BHEIITHEN, Ha JIPYTOii — BHYT-
penneii (puc. 4.34).

Ob6e meranu TOJGKHBI UMETh OJIHAKO-
BBl BHYTPEeHHWIT auamerp pe3bObr. /[ua-
METPbI B CAHTEXHUUYECKUX TPYOaxX U3Mepsi-
I0TCS B I0IiMOBOI cucteMe. CTaHmapTHbIE
AuameTpsl: '/, moiima, ®/, moiima, 1 mioiim,
1,5 mroiima, 2 mroiiMa u p.

2

Puc. 4.34. CoennHerve Tpy6 ¢ NOMOLLBI0 MydTbI:
1 — KOHeL, MycDThl; 2 — NPOKNANKa;
3 — NepexoaHuK

[lioiiMoBas pesbba JeuTCsS Ha Kpe-
nexuyto u TpyOHywo. Kpemexnas oT-
Judaercss ot TpyOHOU Gojiee KPYTHBIM
maroM, oHa JaeT MPOYHOEe COeMHEHUE
U UCTIOJIB3YETCs JIJisl Hape3aHusi OOJITOB,
raek, crepxueil u orsepcruit. TpybHyio
pe3bly HUCIONBb3YIOT ISl COEJNHEHMS]
Tpy6. OHa Mesibue KPermesKHOi, Tak Kak
ee ryOuHa orpaHUYeHa TOJNIMHON CTe-
HOK TpyObl. Baarogaps GosbiiieMmy auciry



HUTOK Ha 1 [rofiMe JJTMHBI HAPE3KH MI0T-
HOCTHh TPyOHOW pe3pObl 3HAUUTETHLHO
60JIbIIIe KPEIesKHOI.

Muorza HeoOXOAUMO COEAMHUTDL JIBE
yacTh TpyOGONpPOBO/IA, HO IPUMEHUTD MYy (-
Ty I UX COEJMHEHNUST HEBO3MOKHO U3-3a
HEXBAaTKU MecCTa. B TaKux C]IyqaﬂX npuMme-
HSIOT CTOHBI — OTPE30K C JI0NMOBOU pe3b-
60i1 (Ha ogHOM
KOHIIE pe3bda
JUINHHAZ, Ha IpY-
TOM — KOPOTKasi)
(puc. 4.35).

Puc. 4.35. Ope3ok Tpy6b
€O CrOHOM

[IprHIMT 1OCTAaTOYHO MPOCTOIL: CO CTO-
POHBI JUTMHHON pe3bObl HA CTOH HABUHYM-
Baercst My(Ta, 3aTeM KOHeI[ CTOHA TIO/[BO-
JIUTCS BIIOTHYIO KO BTOPOH TpyGe, mocJie
4yero My(Ta CBOpAauMBaeTCsl CO CrOHa Ha
KOPOTKYIO pe3bOy.

Kak BBIOMHUTL T1000HOE COennHe-
nue? JIyst paboThl HYKHbBI TPYOHBIE KITIOUH:
JIBYXPBIUAKHBIN 1 KJIT0U crcTeMbl BoJieBa-
ya. KopoTKkoii cTOpoHOi1 CTOH coe/TuHAeTCS
1o pesnde ¢ onHoi u3 Tpy6 (Kak mpaBuIo,
¢ TIOMOIIBIO MY(TBI) U 3aKPEIIAETCS TaM
HAKPEIKO, ¢ BOBMOKHOCTBIO CJIETKA TIPO-
BUHYMBATHCS (puc. 4.36).

3aTeM €O CTOPOHBI JTIUHHON pe3bObl Ha
CTOH HaBMHYUBaeTCS My(dTa (3TO MOXKHO
c/lelaTh U B CAaMOM Hauajie), KOHEI[ Cro-
Ha TOJABOIUTCS BIUIOTHYIO, HACKOJBKO
3TO BO3MOKHO, KO BTOPOI Tpybe, u my-
Ta HAYMHAET CBOPAYMBATHCS CO CTOHA
U TIePexXOUTh YaCTUYHO Ha Pe3bOOBOM

Puc. 4.36. 3akpennsem mydhty

COEIMHUTENBHBIIT YIaCTOK BTOPOU TPYObI
(puc. 4.37).

ITpu atom, uToOBI MydhTa Oe3 mpo-
6seM Bomuia Ha pe3b0dy BTOPOIi
TPYOBI, CrOH, BEPOSITHO, TPHUIETCS
HECKOJbKO TTOBOPAYUBATH 11O CBOCH
ocu. Hakpyuennyo MydTy yacto Kpe-
AT KOHTPrailkoi, 4Tobbl 110 KaKoii-mu6o
NpUYKHE He OTKPYYUBATIACH BO BPEMST HKC-
TyaTarum.

He sabbiBaeM Ha KOPOTKOH W JIWH-
HOIT pe3b0e c/IeaTh YIIOTHEHNE U30 JIbHA
(1oapo6HO 06 HTOM yrKe ObIIIO paccKasaHo
Bbe). /171t TOro 4ToObI yCUINTD IeHCTBIE

Puc. 4.37. CoennHsiem Crow ¢ Tpy6oit




Puc. 4.38. Ha HamoTaHHbI NIEH HAHOCIIM repMETIK

repMeTH3auy U U30eKaTh 3arHUBAHILL
JIbHA, MOKHO CBEPXY Ha HAMOTAHHBIH JIeH
HaHeCTU HEMHOTO repMeTuka (puc. 4.38).

MoXHO HCMOJB30BAaTh TEPMOCTOUKMIE
TePMETHKH, OHHM OBIBAIOT KPACHOTO IIBETa
U TIpeIHa3HAYeHbl s Pe3bOOBBIX COENU-
HEeHUH, HO TMOAOHAEeT U OOBIYHBIN CUJIN-
koHOBBIHN. [locime HameceHms TrepMmeTHKa
U 3aKPYYMBAHWS COEAUHEHUST Pe3bObI
y6upaeM U3JIUIIKNA CUJIMKOHA TIAJIBIIEM 110
xo/y HaBopaunBaHus raiiku. Ilocse BbI-
CBIXaHUSA BCS KOHCTPYKIMS CTaHET ellu-
HbBIM 1[€JIBIM.

[Tpecc-putunroBBIe COCANHEHUS IPH-
MEHSTIOTCSI [ METAJLTOTLIACTUKOBBIX TPYO
U OT/INYAIOTCSA BBICOKOW HAEXKHOCTDIO,
JIETKOCTBbIO B MOHTa)ke M HU3KOU CTOU-
MocTbio. CerofHs Ha CTPOUTEJBHOM
PBbIHKE IIpeicTaBjeH IMUPOKUNH acCOpTU-
MEHT METAJIOTJIACTUKOBBIX TPYO U cO-
eTMHUTENILHBIX JleTaslell 711 HUX (YTOJIKOB,
TPOWHUKOB U T. /1.). J[mamerpor Takux Tpy6
U coeIMHEeHNH BecbMa Pa3HOOOPA3HBI, 1M09-
TOMY MOHTa’K BOJOIIPOBO/Ia UJIU CUCTEMBI
OTOTLIEHHST MOKHO OCYIIECTBUTD Oe3 Tpy-
na. Beibupas npece-putunru, Heo6X0/1-
MO YUYHUTBIBATh CIEAYIONNN MOMEHT: TPY-
OBl BBITYCKAIOTCS ¢ PA3JIMIHON TOJIMHOI
CTEHOK, II09TOMY ¥ KOMILIEKTYIOLIMe [
HUX HYKHO TIOJ0UPATH COOTBETCTBYIOTIHE.

O Ilpecc-dbuTHHr 111 METa/LUIITIECKOI TPy -
6bl  HAOMHUHAET OOBIYHYIO
My(dTy, HO TIpH 3TOM OH HMe-
eT TepMeTU3UPYIoline KOIbla
(puc. 4.39).

—

Puc. 4.39. Mpecc-putnHr

B ¢urtunr Berasisiercst TpybOa, 3aTeM
repMeTHusupyfoliee KoJIbIo 00KUMa-
eTcsl CHenuanbHO MpeHa3HaYeHHBIMU
JUIST KOHKPETHOTO Buzia (hUTHHTA Kile-
IIaMH.
CDI/ITI/IHI'I/I I MEeTaJLJIOIJIACTUKOBBIX
Tpy6 wuMmeloT Kyza Gosee CIOKHOE
YCTPOHCTBO.

0 KomnpeccuoHHbie (PUTHHIH OTJIMYAIOT-
cs1 OT 1pecc-(OUTUHTOB TEM, UTO B HUX

IPUMEHSIOTCS  KOJIBIIA € Pa3pbIBOM

(puc. 4.40).

[Ipuanun aeficTBUS KOMITPECCUOH-
HBIX (DUTUHTOB TaKOM ’Ke, KaK y TIpecc-
utmHTOB. PaccMoTpuM mommaroBo coeiu-
HeHue TPyO ¢ MOMOIIBIO mpecc-hUTHHTA
(puc. 4.41-4.46).

Puc. 4.40. KoMnpecCuoHHble (UTUHIN



Puc. 4.41. Otpesaem Tpy6y; pesky npon3Boanm Puc. 4.44. HaKOHEYHIK NPECC-(DUTIHTA BCTABNISIEM

nog yrnom 90° 0THOCUTESNbHO OCH TPy [10 ynopa B Tpy6y; KOHTPOMMPYEM, 4T0ObI NPEcc-
(cnemim, YTo6bI TPY6a He MANach 1 Ha Heli (bUTUHT CeN NPaBMBHO 1 10 yropa (Ans yao6cTea
He 00pa30BbIBANNCH 3ayCEHLbI) KOHew (PUTUHra CMa4MBaeM X0nogHON BOAON)

Puc. 4.42. O6pabatbiBaem Tpy6y kanuopom; Puc. 4.45. 00xumaem MydTy py4HbIMI
CHUMaEM (hacky Ha BHYTPEHHEN KPOMKE TopLa NN 3NEKTPUYECKUMI MPECC-KNeLiamin (0TKPbIBaEM
TPYObl; YOUPAEM OCTaBLUMECS CTPYXKM U Mblfb MPECC-KMeLLy 1 BCTaBASEM YaCTb, KOTOPYHO Oyaem

NPECCOBaTb HENOCPELCTBEHHO HAZl CTANbHO
MNb30; 3aKPbIBAEM BCTABKI NPECC-KNeLLeit
Hafl runb30ii 1 PUKCHpyem)

MO ot

Puc. 4.43. Mposepsem 00XUMHYI0 MyqTy Puc. 4.46. [paBunbHOCTb BbINOSHEHHOM PABOTHI

Ha LIeNIOCTHOCTb 11 HA/IeBAEM Ha TpyOy YBUZAM 1O OCTABLUMMCS Ha CTANIbHOV MANb3e
KOJbLIEBBIM MOJI0CKAM




Pe3ka cranbHbIX TPYO OCYIIECTBIISIETCSI
POJIUKOBBIM TPyOOpe3om (puc. 4.47).

st aroro TpyOy (GUKCHPYEM 3asKu-
MOM, TTO/IBOJIUM JIEBOH PYKON MHCTPYMEHT
cHU3y K TpyOe, a paBoii B 9T0 BpeMs 3a-
BOpauMBaeM MPUKNMHON BUHT. Haunnaem
KPYTUTHb PYKOATKY, MOKaunBas Tpybopes.
Eciu oavH w3 KOHIOB TPYObI CBHUCAET
cBepXy, mpunep:kuBaeM ero pykoi. ITocie
paboThl 3a4nIaeM KOHEIl TPYObI HAIHIIb-
HUKOM.

71 pesku MOKHO MCIIOJIB30BaTh U HO-
JKOBOYHBIM CTAaHOK C HOYKOBOYHBIM IIO-
JoTHOM B 22 3yba, yroJ 3a0CTpeHUs 3y-
6a — 60°.

HasopauuBaem pe3p0y € TTOMOIIBIO
KJIYTITIOB, KOTOPbIE AEJNATCS HAa Mexawu-

Puc. 4.47. Pe3ka MefiHbIX TPY6 POSIMKOBbIM
TPY6OpE30oMm

sl

Puc. 4.48. Habop UHCTPYMEHTOB C TPYOHBIM
KNynnom 1 HacazKamu K Hemy

yeckue (Hampumep, Kaynn MaeBcKoro)
(puc. 4.48) u anexmpuueckue.

[Tpu BBIGOPE KiyIIMa cefyeT 06paTUTh
BHHUMaHUE Ha AWMaMeTPbl HAaCaJOK W THUII
pe3bObl: OHa HOJKHA OBITh AIOWMOBOI
¢ yrJiom 1ipu Bepinute 55°. Hapesky pesb-
ObI OCYIIECTBJISIEM B COOTBETCTBUU C MH-
CTPYKITUSIMU K KJIYIIITY, He 3a0bIBast XOPO-
10 CMa3bIBaTh KYCOK TPYyObI MalIUHHBIM
macsiom. CTanapTHbie BUbI Pe3bObI T1pH-
BeJleHbl B Taduuite 4.3.

Ecau xiyniiel UCHOIB3YIOTCS /LIS Ha-
PEe3KU BHEIIHE pe3bObl, TO METYNKI IIPEJ-
Ha3HAUYEHBI [T HAPE3KU Pe3bObl BHYTPEH-
Heit (puc. 4.49).

[IpaBza, ropasmo mpoine KynuThb Myd-
ThI, (l)aCOHHbIE n z[pyrI/Ie CbEMHbIC YaCTu

B MarasuHe, Hexelu HAHOCHTh Ha HUX
pe3bly caMOCTOATEBHO.,

Puc. 4.49. Met4uk ¥/, nroima



CoemnHeHne Tpy6 A<

Ta6bnuua 4.3. [InnHa KOpoTKOM pe3bObl B 3aBUCMMOCTM OT AnameTpa Tpy6bl, MM

uamertp TpyObI, IOWMOB
Bua KopoTKo# pe3bObl : " m "

/2 / 1 /a /2 2
[t HaBepThIBaHUs (PaCOHHBIX 14 16 18 20 22 24
yacTei
[l HaBepTHIBAaHUS apMaTy P 12 13,5 15 17 19 21
My(dTOBOI
Jlog crona 50 55 60 65 70 75

Cranbible TpyObl 0e3 pes3bObl coemu-
HSIOT MeTO/IOM cBapKu. CBapHble COeu-
HEHUS CYUTAIOTCS IPOYHBIMU U JIOJITO-
BEYHBIMU, HO CAMOCTOSITEIBHO BBITTOJIHATD
CBApKy CTAJIBHBIX TPYO HEBO3MOKHO. [[Jist
9TOTO HY’KHO MPUTJIACUTD CHEIHaJINCTa-
CBapIUKa WK BHIOPATH JAPYTHE CIOCOODI
coeluHeHusT TPyO, KOTOPbIe MOKHO OCY-
MIECTBUTDH CAMOCTOSITENBHO (prc. 4.50).

CBapka He MPUMEHSIETCS [IJis COeIute-
HUST CTAJIbHON TPYOBI ¢ OIMHKOBKOI, TaK
KaK OHa IOBpeX/aeT aHTUKOPPO3UNHBIN
IIUHKOBDBIN CJIOM.

Jlist coeMHeHUsT MeAHBIX TPYyO uc-
MOJB3YIOT METOJ] KamWISIpHOW Malkw,
JUISE BTOTO MOTPEOYIOTCS Ta30Basi TOPEJIKA
U CHeNUATbHBIN TPUTION, KaK ITPaBUJIO,
cepebpsaHo-6pon30BbIi (puc. 4.51, 4.52).

B npottecce xanusisgpHoil nmaiiku ¢ 11o-
MOIIBIO TOpesikn Tipn Temrepatype +150 °C
MPUTION PACIIIIABISIETCST B 3a30P€ MEK]LY
duruaroM u Tpyboill (mMpHHA 3a30pa

B JIAHHOM CJly4ae JIOJIKHA COCTABJIATH He
6osee 0,4 mm) (puc. 4.53-4.55).

Puc. 4.50. BbinonHeHne cBapoyHbIx paboT
KBannUUMPOBAHHbBIM CMIELMANUCTOM

Puc. 4.52. KanunnsapHas naika MeaHbIx Tpyo

S



Puc. 4.55. Pacnnasnsem npunoii B 3a3ope
MEXAY QUTUHTOM 1 TPYOOIA

Taxas maiika Tpebyer ymenoro obparie-
HUS C TOPEJIKOI, OITOMY, €CJIM He yMee-
Te masTh, He GepuTech 3a Hee CaMOCTOsI-
TEJIbHO.

MonTax BOZOTIPOBO/IA U3 TIITACTUKOBBIX
TpyO HauMHAETCA C¢ WX HAPE3KU CIelu-

AJIbHBIMU HOXHUITaMU /IJIAA PESKU MeTaJljia

(prc. 4.56).

Puc. 4.54. Pazorpesaem Tpyoy Puc. 4.56. HoxHuLbI Ans peskin MeTanna

sl



Jlnst paspesaHust TJIACTUKOBBIX TPYO

KpoOMe HOKHUIL JIJIT PE3KN MeTalia
MOKHO HCIIOJTb30BaTh HOXKOBKY TI0
MeTaJLITy, HO TOT/Ia Ha TOpIie TPyO MOTyT 06-
PaA30BBIBATHCS 3aYCEHIIbI, KOTOPBIE TIOTOM
HeoOxoaumMo Gyset 3aunctuthb. K tomy ke
CIIeNMabHbIe HOKHUIIBL J7IT PE3KU TPyO
WJICVTBHO TTOXOMAAT [IJIE POBHOTO paspe-
3a TPYObI MEPIEHNKYISAPHO €€ TIPOo-
JI0JIBHOH OCH.

HemocpenctBenno mepen cBapkoit
TTOJIUTIPOITNJIEHOBBIE pr6bI 3a4UIaIoT,
CHUMasl ¢ HUX TOHKHUI CJION TOJUITPOITN-
JIeHa ¥ aJTIOMUHUSI B TOM MeCTe, Tjie Oy1er
MTPOXOJINTH CBAPKA, C TIOMOTI[BIO 3aUMCTHO-
ro uncrpymenta (puc. 4.57).

Puc. 4.57. 3a41CTHOI UHCTPYMEHT

ITpu o6paboTKe MOBEPXHOCTH 3a4NCT-
HBIM MHCTPYMEHTOM € TPYObI yAaJIsioT-
Cs aHTUKOPPO3MHHOE MOKPBITHE W CJION
crapoii kpackn. Kopryc saunctaoro u-
CTpyMeHTa U3TOTOBJIEH U3 IOPATIOMUHIS,
€Tr0 HOXKU — U3 I/IHCprMeHTaJIbHOfl CTaJIn.
CBapKy MOJUMPONUIEHOBBIX TPYO BBITIOJ-
HAIOT € TOMOIIBIO CTIENNATBHOTO CBApOY-
HoTO armmaparta (puc. 4.58).

Pa6ora co CBapOYHBIM ammapaToM.
Anmapar co6upaeM 1Mo MHCTPYKIMH, Kpe-
UM K CIeNUaNIbHON MOACTaBKe, GepeM Ha-
cazku HeOOXOAMMOTO pasMepa, KOTOPbIE
moHago6aTCs B paboTe Ha JaHHOM DTalle.

Puc. 4.58. Annapar a5 CBapKu NnacTkoBbIxX Tpy6

Ha narpeBaTesibHBIN 9JIeMEHT MOKHO 3a-
KPEeIuTh 70 TPeX Tap HacaloK OIHOBPE-
MEHHO; OHU TVIOTHO ITIPUKPYYUBAIOT-
cs K Hemy. VI3mepsieM 1 3alicbiBaeM
HOJIYYEeHHYI0 TIyOUHY HaCaKH, KO-
TOpas TpeAHasHaueHa s Tpyb. 3arem
BKJTIOYAEM AITAPaT, HArpeBaTeJbHbIN dJ1e-
MEHT U MpHCTyIaeM K pabore (puc. 4.59).

OrmepsieM TIyOUHY HaCaJKH OT TOPIA
TpyObl, KOTOPBIA TPEACTOUT CBAPUBATH,
pubAaBJIsIEM ellle Mapy MIITHMETPOB 1 Jie-
JlaeM oT™MeTKY (puc. 4.60).

Puc. 4.59. OTpe3aem kycok TpyObl HE0OXOAUMON

JNHBI, YACTUM €ro
W=
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Puc. 4.60. Otmepsiem ry6uHy Hacaaki oT Topua
TPYObI

[Tocsie Toro kKak ammapar pa3orpesicst
(06 2TOM HaM TOACKAKET WHIUKATOP),
GepeM OTpe3oK TpyObI B OfHY PYKY, (u-
TUHT — B JIPYTYIO, BCTABJIsIEM WX OJHO-
BPEMEHHO B COOTBETCTBYIOIINE HACAIKU
TakuM 00pasoM, YTOOBI MPOAOJIBHBIE OCH
TpyObl U (PUTHHTA COBIAJIN C TTPOAOJLHON
ocblo HacazoK. llmaBubIM ycuineMm Ha-
[IpaBJisieM CBapUBaeMble 2JIEMEHTBI IO Ha-
npaBJeHuio ApyT K apyry. Korma dutunr
BOIIIEJT B HACAJIKY, 3aCE€KaeM HEeOOXOaNMOoe
st cBapku BpeMms (puc. 4.61). Jlnutenb-
HOCTb PabOTHI CO CBAPOYHBIM AITApPaTOM
3aBUCUT OT AuameTpa Tpyour: 20 MM — 5 ¢,
25Mm — 7 ¢,32MmMm — 8¢, 40 Mmm — 12 ¢,
50 mm — 18 ¢, 63 MM — 24 ¢. Korma nasua-
YEeHHOE BpeMsl TIPOIIO, CHUMaeM TpyOy
U QUTUHT ¢ HACAIKU, BBOJUM B OTBEPCTHUE
¢durtunara TpyOy 10 OTMETKH, (DUKCUPY-
eM B TeueHue 7 ¢ — COeMHEHNe TOTOBO
(puc. 4.62).

3anumasich cBapkoii Tpy0, ciexyer mo-
MHUTB, YTO CBAapUBAEMbIE MOBEPXHOCTH
JOJKHBI OBITH CyXUMU, YUCTBIMU U 00€e3-
JKUPEHHBIMU; Y TPYO, AUAMETP KOTOPBIX
50 MM, He pPEKOMeHIyeTCs ITPOBOIUTD
cBapky npu temmeparype +50 °C u Bbilire,
IS JTydIeil CBapKU HyKHO HOKOM B TOP-
e cHATh dacky mox yriaom 45°. Ilpu

Puc. 4.61. BcTasnsiem 3nemeHTbl naacTKoBOoro
BO/JOMPOBO/A B CBAPOYHbIN annapar

NMPaBUJILHON CBapKe TIPOJOJbHBIE OCH
¢utuara U TpyOBI JOJIKHBI COBNAAATD,
PaCIIaBJEHHBIN MTACTUK HE JIOJIKEH CBU-
caTh C BHYTPEHHeH CTOPOHBI B IpOCBETE
TpyOBI, POBHBINH KPYT TJIACTUKA JIOJIKEH
6bITb BbIZ1aBJIEH C BHEIITHEN CTOPOHDI
Ha MecTe KOHTakTa GuTuHra ¢ TpyOOii
(puc. 4.63).

Puc. 4.63. MpasumbHO BbINOMHEHHOE COEAUHEHNE



Jlns coemunenust TpyO M3 MOTUBUHUI-
XJIOPU/IA TIPUMEHSIETCST METOIT CKIEHBAHUST
(puc. 4.64).

Puc. 4.64. Cxkneusarue Tpy6 NiacTKoBOro
BOZONPOBOA:

'w Qualita per il Professionist?

PVC-FLEX ¢!

Presa ropida
Speciale piscne

YT0o0bl BBITOJHUTH CKJIEUBaHUE TPYO,
MOHAZO0ATCS HOKHUIIBL ST Pe3Ku TPyo,
HakauHass Oymara, ouucTuTesb (Tpaii-
Mep, KOTOPBI OUMIAeT U CMSITYAET I11a-
CTUK, YyJjaydlllasd OPOHUKHOBEHUE B HETO
KiIes ), kieit (puc. 4.65), a TakKe KUCTOU-
KU WA TAMIOHBI IS HAHECEHWS KJest
" OYMCTKU TTOBEPXHOCTU.

Jlnst cknenBanus Tpy6O He TIOHAA0OUTCS
npodeccnoHanbHbI  UHCTPYMEHT. [Ipe-
JKAE YEM IMTPUCTYIIUTD K CKJIEUBAHUIO, HYXK-
HO TIPOBEPUTH, HACKOJIBKO Tpyba n (putuHT
HOAXOJAT APYT APYyry 1o pasmepy. Jlis
3TOro TPyOy BCTABJISAIOT B (DUTHHT, B KO-
TOPBIil OHA JOJKHA BXOAUTH Ha °/5. Pas-
pesaeM TPyOBI B JIAHHOM CJlydae CIelu-
AJIbHBIMM HOKHHUIIAMW WJIN POJMKOBBIM
pe3akoM, Tpu GOJBIIOM JUaMeTpe TPYObI
MOZKHO UCIIOJIb30BATh HOKOBKY 110 MeTaJl-
ay. B mporiecce coxpaHsieM TPSIMOU yToJI
pe3aHust OTHOCUTENLHO OcU TPYObI. 3aTeM
O6Ta‘H/IBaeM HAaIMUJIbHUKOM TOPIIBI TOJBKO
YTO pa3pe3aHHbIX TPYO.

[Tepen cxiensanuem TpyOy MpoTHpaem
CYXOU BETOIbI0, 06E3KUPUBAEM, TPOILY-
BaeM, COEIMHSIEMbIE OTPE3KU CMa3bIBaeM

®
GRIFFON

Puc. 4.65. Kneii inq nnactuka pasnnyHbIx POU3BOAUTENEN
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npaiiMepoM, 3aTeM MpHUCTyaeM K HaHe-
CEHMIO KJIesl, KOTOPBINT HAaHOCUTCS KakK Ha
TpyOy, Tak U B THe3710 (puTHHTA HEOGOIb-
UM CJIOEM, TIOCTIE Yero BBOAUM TPYOy
B THe3710 durnHra 10 KoHi@a. TpyOy mo-

Puc. 4.66. Pazpesaem Tpy6y ¢ NOMOLLbH
CreLnanbHbIX HOKHIL, (HOXOBKM MO MeTanmy
nnn Tpy6opesa ANs NNacTukoBbIX Tpy6)

Puc. 4.67. Youpaem HepoBHOCTY 11 3ayCeHLbl
LINNAOBABbHONM 3BE3104KON, HAMAbHUKOM
NI HKOAYHON Bymaroi

Puc. 4.68. Mposepsem, noAXOAAT N1 Tpy6a U OUTUHT
APYr [IpYry no pa3mepy (Tpy6a 0/mKHA BXOINTL
B (DUTUHT Ha */; MyOWHbI)

BOpauyMBaeM B THe3je (DUTUHTA Ha '/, 110~
BOPOTa, YTOOBI KJI€ii PABHOMEPHO pacipe-
nemics. Makcumym depe3 1 MUH KIeid

JIOJDKEH CXBATUTb COEIMHSEMbIE [eTaJIi
(puc. 4.66-4.72).

Puc. 4.69. O6pabatbiBaeM MeCTa CKNenBaHus
(OUTIHTA 1 TPYObI O4YUCTUTENEM

Puc. 4.70. Cva3sbiBaeM NOBEPXHOCTb (DUTIHMA
B MECTE COBZMHEHNS KIEEM

Puc. 4.71. HapyxHyto 4acTb Tpy6bl B MeCTe
COBZIMHEHS TAKXKE CMA3bIBAEM KITEeM



Puc. 4.72. [ocne HaHeCEHN: Knes BCTaBnsaem Tpyoy
B QUTUHT [0 ynopa 1 noBopayneaem Ha 90°, 4To6bI
Kneli paBHOMEPHO pacnpeaenuncs

Kiteii, KOTOpPBIN BBICTYIIUJ IO KpasM,
yaanseMm. Beibupats cirenyer Kieil, pexo-
MEHZIOBAHHbBII 3aBOJOM-IIPOU3BOAUTEIEM,
BIIPOTUBHOM CJIy4dae TepMETUIYHOCTD U ITPOY-
HOCTb CO€AMHEHUA HE TapaHTHUPOBAaHDbI.

PaboTbl 110 CKJIEUBAHUIO IJIACTUKOBBIX
TPy Hy;KHO TIPOBOUTH B TIPOBETPUBAEMOM
IIOMeIeHn!, KJIefI U OYUCTUTEJIb IIJIOTHO
3aKpbIBATh KPBIIIKAMU, 4TOOBI KUAKOCTH
He MCHAPSIACh, OTKPBITYIO OaHKy C Kie-
€M HCIIOIb30BaTh B Teuenue negenn. Kieit,
KOTOPBIIL 3aTyCTeN U IIPEBPATIIICA B JKeJIe-
00pasHyIo Maccy, ysKe He TOAUTCA B paboTy.

MoHTaX BOAONPOBOAHbLIX TPYO

qTO6bI BBIIIOJTHUTH MOHTa’X METaJlJIO-
MJIACTUKOBBIX TPYO, TOTPEOYIOTCS: HOKHN-
1B JUUIST Pe3KU TPYO, BHEIIHUE W BHYTPEH-
HI€ OIPaBKU A1 THOKU TPYO, KaaubpaTop,
Mpecc-uHCTPYMEHT U TacuHbIe KITIOUH.

MeTasoniacTuKoBbie TpyObI yaiie Bee-
0 COEJIMHSIIOT ¢ MOMOIIBIO KOMITPECCUOH-
HBIX /100 nipecc-puruHros (puc. 4.73). Co-
e/IMHEHNS C TIOMOIIBIO KOMITPECCUOHHBIX
dbutrHTOB — HanboJsiee MPOCTHIE B UCIIOJ-
Henwun. [Ipecc-puTnnru A MeTasonia-
CTHUKOBbBIX pr6 COCTOAT M3 BHYTPEHHETO
mrymnepa U obkuMalomeil Tuab3el. 1lo-
cepearHe Takoro npecc-GpuTHHTa pacro-

Puc. 4.73. [Tpecc-uTuHr: 7 — 00XXUMHasA runb3a;
2 — NNAaCcTKOBOE ANINEKTPUYECKOE KOMbLIO;

3 — yNNOTHUTENbHbIE KONbLA; 4 — huKcaTop
MMb3bl; 5 — KOpMyc

JIOKEHO TIACTHKOBOE JIUAJIEKTPUIECKOE
KOJIBIIO.

MonTax HaunHaem ¢ 06pesKkn KoHIa
METaJUIOIIACTUKOBOI TpyObl. OOpesaH-
HBII KoHeI TpyObl HeOOXOAUMO OT- /
KasmGpoBaTh, MOCKOJIBKY
OH MIMEET OBaJb-
Hyio popmy.
Bepem kanu6-
parop (puc. 4.74)
1, IOBOPAYMBast €0 PYKOST-
Ky, BBOPQYMBAEM KOJIBIO HYKHO-
ro [uaMeTpa B Tpyoy.

Puc. 4.74. Kanubparop
AN METaNNoNNacTukoBbIX Tpy6

JlanbHelime 1elicTBUS 3aBUCAT OT TOTO,
Kaxoil (puTuHT Mctoab3yercd. Jlug MmorTa-
JKa KOMITPECCUOHHOTO (PUTHHTA HajeBa-
eM Ha TpyOy railky u paspesHoe KOJbIIO,
3aTeM, He TOBPEXAas KOJIell, BCTaBJSeM
B TpyOy 0 yIopa IITyIEep U 3aKPyIrBaeM
raiicy. B cirydae npecc-utunra HageBaeMm
Ha TPyOy OOKUMHYIO THJIB3Y, aKKyPaTHO
BCTaBJIAEM IITyHEep W ClenuaJbHbIM WH-
CTPYMEHTOM 32 KUMaeM T'HIIb3Y.

e




Puc. 4.75. Knunca ang kpennexus
METaIoNNaCcTKOBbIX TPYO

MeTannonaacTuKoBbie TPyObl KPEersT
€ TIOMOTIBIO CTIENNATBHBIX KIUTIC (pHc. 4.75),
UX 3aKPEIISIIOT HA TOBEPXHOCTH CTEH WJIH
oJIa.

MeTasIonmacTuKoBbie TPyObl XOPOIIO
THYTCS, TIO9TOMY He TPeOYIOT Pesku U 3a-

Puc. 4.76. BRyTpeHHAs onpaska s ok
METaIoNNaCcTKOBbIX TPYO

Kperviennst (PUTUHTAMK B MecTaX M3ruba.
JInst THOKM TIPUMEHSIOT BHEIIHIO U BHY-
TPEHHIOI0 ONpaBKW. BHeNHWe OnpaBKu
HAJIEBAIOT MOBEPX TPYOBI, YTOOBI NPU 13-
rube METaIoNIACTUKOBas Tpyba He ¢Jio-
MaJjiach, a ee MPOCBET He N3MEHNJICS B -
MeTpe.

[MocrenoBatebHOCTD THOKK TPYO € MO~
MOIIBIO BHYTPEHHEH OIMPaBKU TIPEACTAB-
JieHa Ha pucynkax 4.76—4.81. (Ecam usru6
B Tpy0e MPEIoaaraeTest JaIeKo OT Kpasd,
K TIPUCTIOCOOIEHHIO LTSt TUOKY TIPUBSI3bI-
BaeM mpoBoj uin Geyesky. [[uHa Geues-
KU M CaMOTO TIPUCTIOCOOMEHUS TIOJICKAKET,
Kak T1y60KO B TPyOe HaXOAUTCS TIPHUCTIO-
cobyierne A TUOKM M MOKHO JIM yiKe
MPUCTYNATh K cTr0y.)

Wrax, He60abIIoi uTor. Jasa mpokIaz-
KM BOZIONPOBO/A MPUMEHSTIOT Pas/InyHble

\

Puc. 4.78. [Mpuss3biBaeM K npucnoco6neHmno
L7151 TOK1 684eBKY UM NPOBOA

Puc. 4.77. Bctasnsiem BHYTPEHHIOK OMpaBky
HeZlaneko 0T MecTa, rae 00pe3aHa Tpyba

Puc. 4.79. Cru6aem Tpy6bl 06enmn pykamm no
HanpaBneHnto K cede



Puc. 4.80. Ochopmnsiem npasusibHbIi 13rn6 0benmin
pyKamu

BUJIBI TPYO: YYTYHHBIE, CTA/ILHBIE, MEIHBIE
1 mractukosble. OCHOBHBIE CIIOCOOBI MX
COETMHEHUS: Talika, CKJIEeUBaHue W C 110-
MOIIBIO GUTUHTOB. MeTasoIIacTUKOBbIE

--

Puc. 4.81. Boirarusaem nprcnocobeHme 6e4eBKoi
W NPOBOLOM MOCIIE TMOKM

TpyObl MOKHO THYTh, U OHU TIPU ITOM He
CJIOMAIOTCH.

Terepb paccCMOTPUM MPOKIAAKY TPY6O-
ITPOBO/IA HA YJIMIIE U B JIOME.



[naBa 5. [Ipoknagka ynu4Horo

TpybonpoBoaa

YcTpoiicTBO TpaHwien ans nog3emMHoro Tpyéonposoaa

Ci0:kHOCTH 00YCTPOUCTBA BOIOIPOBO-
JIa B 3aTOPOJIHOM JIOME CBSI3aHA B MEPBYIO
OYEpeslb C TEM, YTO OTIPEIEJEHHYIO YacTh
paboT mpupeTcs MPOBOAMTL Ha YJIHUIle
(puc. 5.1): pPBITH TpaHIIE, OPTaHU30BbI-
BaTh MOJBOJL BOJIBI B JIOME, TIOKJIIOUATHCSI
K BOZIOCHAOKEHUIO, KOTOPOE MMEETCSI B T10-
cenke uin epeste. Takoil mepedern paboT
notpeGyer He TOJBKO JIOTIOJHUTEIbHBIX
3aTpar, HO 1 rayOOKUX 3HAHUN B 0OJaacTu
VKJIQJIKU YJIUIHOTO TPyOOIIPOBO/IA: Ha Ka-
Kylo TIyOUHY PBITH TPAHINE, Kak yJio-
KUTH TPyOy, 4eM 3achIaTh 1 Ap. BasTbes
JIM 32 TaKyto paboTy CaMOCTOSITENLHO N

Puc. 5.1. Mpokna/ka BOZONPOBOAA U3 NNACTAKOBbIX TP
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JIOBEPUTH JIeJI0 Tipoeccnonasam — pe-
maTh, KOHEYHO, BaM. MBbI CO CBOell CTO-
POHBI JIUIIb MOKEM TIOJICKA3aTh TOPSIOK
nposeeHrs paboT U 1aTh HEKOTOPBIE T0-
JIe3HBIE COBETBI.

TpaHIeo ciaeayer poith ¢ HeGOMBITIM
ykaonom 0,003° B cTOpOHY Hapy:KHOI
cetu, 4TOOBI TIPU HEOOXOAUMOCTH BOJO-
MPOBOJL MOKHO OBIIIO OTIOPOKHUTE, Tpan-
eV [t YKJIQIKU TOI3EMHOTO TPYOOTIPO-
BOZla MOT'YT 6])IT]:: HECKOJIbKX BHU/IOB:

a MIPpAMOYTOJIbHBIE B C€YE€HUU, MUMEIOIINE

OTBECHbIC CTEHKU;

0 Tpaneneu/aJbHbIe;

y6



U ¢ HaKJIOHHBIMU CTEHKaMU,
O cMmelIaHHBbIE.

[MIupuna TpaHimen orpejessieTcss Hc-
X0 U3 MHUHMMAJIbHOTO o0bema pador,
auameTpa TpyOBl M ryOUHBI ee 3ajera-
HUST, B pacueT GepyTCsl U reoJIOTHIecKue
ycaoBust. [yGuna Tpamien 10/KHa GbITh
MUHUMYM 1 ™M 710 Bepxa pr6b1; ITHO — uje-
QJIbBHO POBHBIM, MTO3TOMY JIy4llle C/leJIaTh
CITEIMAJIbHYIO 3aCBITIKY M3 NCKYCCTBEHHBIX
UM HaTypaJbHbIX MaTepuanos. J[lna
MCKYCCTBEHHOTO OCHOBaHWSI TpaHIIen

WUCIOJIb3YIOT TPaBUNl WJIHN mebeHb, ero
pacchIaloT O BCeW AJAWHE, TOTOM BBI-
PaBHUBAIOT, YKJIAABIBAIOT TPYObBI, 3aTeM
ere MOACKHINAI0T HeoOXOMMOe KOoJInde-
cTBO B masyxu. /[ HaTypasbHOTO OCHO-
BaHUs TPAHIIEN HUCIOJIb3YETCS IIECOK.
Bwoicora 3aceinku 10-30 cm. [lisa npo-
KJIAJIKK TIOA3EMHOTO TPYOOTIPOBO/Ia MOK-
HO B34Tb OIIMHKOBaAHHbIC TPY6bI, NMeEro-
mue pesndy. Iuamerp TpyObl BHIOUpPAIOT
U3 pacyera Mo MaKCUMAJIbHOMY PACXOIy
BOJIBI 32 CEKYHIIY.

Bsop Tpybonposoaa B AOM

TpyOy B I0M TPOKJIAABIBAIOT B POEME
¢ynnamenrta. Ecam mogsana B gome Her,
BBOJI BOJIONIPOBO/IA YCTPAUBAOT 1oz (hyH-
JIaMEHTOM B IpyHTE, TeM OoJiee uto Tpyba
saseraer raybike, yem dyngament. [lpu
HpoKJIazke TPyObl B JIOM CKBO3b CTEHY

(bynmamenTa B KJIaJIKy 3a/1€7TBIBAIOT 3AITHT-
Hy10 TpyOy U3 cTasu 4yTh OOJIBIIETO Ja-
MeTpa, ueM OcHOBHast TpyOa (puc. 5.2, 5.3).

[Tocaie Toro Kak TPyGOMpPOBOA MPOJIO-
JKEH, OCTABITHECS MYCTOTHI PSAZOM C 3a-
MIUTHO# TPYOOH 3a/1ETBIBAIOT U YILIOTHSIIOT

Puc. 5.2. Cxema npoknaiki BoA0NPOBOAA MO YHAAMEHTOM: 1 — KanTaxHas kamepa; 2 — BOJOMEp;

3 — Hacoc




Puc. 5.3. Cxema npoknaaku BOLONPOBOAA CKBO3b (DyHAAMEHT: 7 — BBOJ, AUAMETP TpyObl He MeHee 50 MM,
2 — NepBbll BEHTUNb; 3 — BTOPOIN BEHTUIb; 4 — CMYCKHOI KPaH; 5 — KONOAeLl; 6 — Hacoc

nenbkoit. Illesn 3amaspiBalOT yHUBEp-
CaJIbHOW TJIACTUYECKON 3aMa3koil — ma-
cTOOOPA3HBIM COCTABOM Ha OCHOBE MeJia,
KOTOPBIN MPU OXJTKIEHUU 3aTBEPAEBAET
(puc. 5.4). MoxHO Tak)Ke UCIOJb30BATH
IMHKOBYIO WK achecTo-GapreByIio 3aMasKy,
ona 3arBepjieBaet uepe3 1 mun. CTouMoCTh
samazku — ot 100 g0 1000 py6aeii B 3a-
BHCHUMOCTH OT COCTaBa U TPOU3BOAUTEI.

ITpokIaaKy MOA3EMHOTO TPYHOIPOBO-
[Ia B 3arOPOJHOM JIOMe OYeHb YacTO BbI-
MOJIHSIOT KBaJAU(UIMPOBAHHDIE CIIEIHA-
JIICTBL, 0COOEHHO ecan 00beM paboT 60IIb-
moi. IleHa B 3aBUCHMOCTH OT TJTyOMHBI
TpaHiien U 0COOEHHOCTEN TPYHTa MOKET
cocraBasath or 1000 mo 1500 pybueit
3a 1 mor. M, paboTBI OCYIIECTBIISIOT KaK
BPpYy4YHYIO, TaK U C TIPUMEHEHUEM CIICIIN-
AJIIbHON TeXHUKMU.

IIpu camocTosTenbHON paboTe HYKHO
MPOBEPUTD TUAPOUBOJISINIO TPYO, TETOCT-
HOCTb aHTUKOPPO3UIHOTO TTOKPBITUS, UTO-
ObI He TpuberaTh K PEMOHTY B CKOPOM Bpe-
MEHTL.

Puc. 5.4. [TponoxeHHbie TpyObl ¢ 3a[1eN1aHHbIMN
BOKPYT HIAX MyCTOTaMu



YTenneuune Tpy6onposopa

Ceromist CTPOUTETBHBIN PBHIHOK TIPE]I-
JIaraeT y)Ke TOTOBbIE TPYOBI, HUMEOIIIe
VTEILUIUTeIbHBIA CI0H M3 MUHepaJbHON
Barel (puc. 5.5).

Baskno ydwecTh riyOMHY 3ajieraHust
TpyOOIIPOBO/IA, TAK KAK IIPU CUIBLHBIX MO-
po3ax BOAa MOXKET 3aMep3HyTh M TOT/A
tpyba gomner. Bogonposommbie TpyObI
DEKOMENIyeM 3aKTA/BIBATh HIKE YPOBHS
MPOMEP3aHUsT TPYHTA, MECTHOE YIIpaBJie-
HUE apXUTEKTYPBI MPEIOCTABUT JTaHHBIE
o Bamreil mectaoctu. LimyOunst 1,2—1,4 M,
KaK TPaBUJIO, OBIBAET TOCTATOUHO.

Y manbie TpyOOITPOBO/IbI TAKIKE Y TETLIS-
10T. J[JI51 9TOTO UCTIOMB3YIOT CTETUATBHYTO
yremiennyio Tpyby amnbo o6brumyio Tpydy
BKJIQZIBIBAIOT B yTeIlIAomuil pykas. s
MOHTaKa CHCTEMBI TOPSTYEro BOAOCHAO Ke-
HUST € IPIMEHEHNeM TPYO 13 MeTaJIoTIa-
CTHKA WX CHAYAJTa BIEBAIOT B JKEJTE3MBIT
KOKYX, KOTOPBIU 3aluiiaer oT MeXaHU-
YeCKUX TOBPEKIEHWI, a 3aTeM YTeIls-
10T, YTeristior Takue TpyObl U IS TOTO,
4TOObI COXPAHUTH TEMIIEPATYPY BOJIBL.
Ho mpakTuka MOKa3bIBaeT: B 3aTOPOTHBIX
joMax He ObIBAET IEHTPATIN30BAHHOTO
ropstuero BojocHabskenust. Merasuionia-
CTUKOBBIE TPYOBI XOJOIAHOTO BOAOCHAH-

JKeHUA JOMOJIHUTEJbHO HE YTEIJIAIOT.

" T gy e
Puc. 5.5. TpyObl ¢ yTenuTeNbHbIM CTI0eM
113 MUHEPATbHOI BaThI

Puc. 5.6. MeqHble TpyObl ¢ TENNOU30NALMOHHBIM
C/I0EM 113 BCMEHEHHOTO MOMN3TUNEH]

B kauectBe TemIOM30JSAIMU TPYO HC-
TMOJIb3YIOT BCIICHEHHDBIN MMOJUITUIECH WA
Kayuyk (puc. 5.6).

B usosupyomux Tpybax M KOKyXax
B KAauyecTBe TEIJIOOTPAXKATENST UCIOJIb3Y-
10T (DOJIBTY, CJI01 KOTOPOI HAMATBHIBAIOT HA
TpyOy 10 u3oaMpyIomiero cyiost (puc. 5.7).

B kavecTBe TENIOM30JIAIIMOHHOTO Ma-
Tepuasa TaKKe MOI0M/IeT MeHOIOIIY peTa-
HOBasI CKOPJIYTIa, KOTOPAsi UMEeT CETYATYIO
CTPYKTYPY (T€PMOAKTHBHAS I1JIACTMACCA)
(puc. 5.8). Cxopayma Ha OCHOBE TIEHOTIO-
JuyperaHa U MEeHONOJUU30IUAHYPATOB
tosmuuoi ot 30 10 60 MM 1IpeKpacHo To-
JON/IET B KAYeCTBE TEIJIOU3OJISIIIOHHOTO
MaTepHuasa.

Puc. 5.7. V13019UnOHHbIA MaTepuan ¢ (ombroi
s Tpy6
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Puc. 5.8. Ckopnyna neHononnypetaHosas

B roToBbIX yTEIIeHHbIX TPYHax 0OBIUHO
TIPUCYTCTBYIOT U 3aLHI/ITHbII>,I, " TeIlio-
M30JUPYIONIIH KOXKyxH (puc. 5.9).

Jlnst mojrorpesa Tpy6 TakiKe UCTIONb-
3YIOT CIIEIUATbHBIE DJIEKTPUUECKUE Ka-
Gemt. OHM MMEIOT HUBKYIO MOIIHOCTD,
HO €CTh U CaMOperyJupytolmecs kabemiu,
KOTOpBIE TIPOU3BOAAT MOUIHOCTH B 3aBH-
CUMOCTH OT HEeOOXOAMMOW TeMIlepaTyphl
HarpeBa. Takoil Kabesb YKJIabIBAETCS HA
TpyOy CBEpPXY M TPUKPEILISAETCS CKOTYEM
(puc. 5.10).

He crout puckoBaTh U MPUMEHSTD IS
oborpesa Tpy6 HarpeBamomuii kabeab OT
TEIUIBIX TMOJIOB. ITO ONACHO /IS KU3HH,

Puc. 5.9. Tpy6a B Tennou30nMpytoLLEel 060M04Ke

7ol

TOKOM MOKET MOPa3uTh He TOJBKO BOJIO-
MPOBOJ, HO W BJIaeableB jgoma. Jlyde
BOCIIO/Ib30BATbCSA  CIIELUANLHBIMI  MaTe-
puanamu (tabm. 5.1).

Wrak, rtyOuHa 3ajqeranus yJaddHO-
ro BOIONPOBOAA JOJIKHA OBITh He MeHee
riryOUHBI TIPOMEP3aHst TIOYBBI. J[OTOTHH-
TEeJbHOE YTEIJIECHNE OINMCAaHHBIMHW BBIIIE
MaTepraiaMi, COOMOEHNE TPABUILHOTO
yksoHa Tpybonposoga obecrieuat Gecrie-
peboiiHyI0 oauy BOJbI B JIOM.

Puc. 5.10. Tpy60onpoBo/ C NeKTPUYECKIM
000rpeBoM: 7 — KpenexHas NeHTa; 2 — caHel;
3 — HarpesatenbHas NexHTa

[Tocsie TTOSABIEHUS B I0OME BOJIOTIPOBO/IA
HEOOXOAMMO 03a00TUTBC 00 YCTaHOBKE
CYETUYUKOB BO/IbI, ‘ITO6]:>I HE IIJIAaTUTDH JINII-
HEro.



Tabnuua 5.1. Buapl Tennomsonsaumn HapyHoro Tpy6onposoaa

BapuaHTbl. MOXKHO YIOKUTH TPY6O-
[POBOJI HA MEHDIIYIO TTyOUHY U 13-
GeskaTh ero IpoOMep3aHust

Marepuan Omnucanne O3 Iena
cay;k0bl, JeT
Ckoparyna Nwmeer cetuaryto cTpykTypy, Tepmo- | He menee 25 | Ot 170 go 1600 py6-
MOJIMYPETAHOBAS | AKTUBHAS ITACTMACCA. Jieit 3a 1 110T. M IpH
[TponsBosuTcs Ha OCHOBE MEHONOJIH- JmaMeTpe oT 32 MM
ypeTaHa 1 eHOTIOJIMU301MaHyPATOB. 10 630 Mmm
Tonmuna — ot 30 go 60 MM
Benenennsrit Beimyckaercs B Bujie IUCTOB U TPY- Bomee 50 Oxkouio 100 py6areit
HOJIMITHIICH GOK, HU3KasI TETJIOMPOBOIHOCTD, 3a 1 M? (Tommu-
BJIArOCTOMKOCTD, 9JIACTUYHOCTD, na — 10 Mmm),
He TOKCUYeH, TPYAHOTOPIoY okouo 330 pybaeii
3a 1 m? (Tosmm-
na — 20 mm)
Benenenmbrit Broimyckaercs B Bujie JIMCTOB U TPY- 15 Wsoustiust B Tpy6-
KayuyK GOK Pas3JIMIHOTO IHAMETPA, TPOU3BO- Kax JUIMHOW 2 M —
JIUTCSI U3 CUHTeTUYeCKOTO KayuyKa ot 35 10 470 py6ueit
C 3aKPBITBIMU TTOPAMU. B 3aBHCHMOCTH
Marepwuas 2J1acTHY€EH U JIOJITOBEYEH, OT TOJIITMHBI MaTe-
1apo- U BOJOHEITPOHUIIAEM, C HU3- puasa u iuamerpa
KO TEIIONPOBOAHOCTBIO, BBICOKOIT
MOKapo6e30IMACHOCTDIO, YCTONINB
K Pa3MHOKEHUI0 OaKkTepuii
Tennousonsanu- | Belyckaercs n3 Heropio4ynx mMate- [lo 40 Ot 200 py6.reit
OHHbIE IIWJINH- | PUAJIOB: CTEKJIOBATHI, MUHEPAJIbHOI 3a 1 nor. m
IIPBI BaThI.
Tosmuna — 40—50 MM, cBepXy ajio-
MunueBast GoJibra.
Boicokast xumunueckast CTOHKOCTb,
YCTOWYNBOCTD K 3arHUBAHUIO, HE IO-
proun, yI0OHbI B MOHTaKE
Duiektpryeckuil | IMEIT HU3KYI0 MOIITHOCTD, HO CY- [lo 50 net Ot 300 py6.eit
oborpes IIECTBYIOT U CAMOPETYJINPYIONINECS MakcuMyM [3alm




Inasa 6. MoHTax
U NOAKNHYEeHUe CYeTYMKa BOoAbl

Vcrosb3oBanue cyeTunKa BOJIbI MO3BO-
JIUT ONTUMH3UPOBATH PACXOJbl Ha BOMY.
Bo-mepBbix, omraTta OyzeT He Mo HOpMaTH-
BaM, a TOJIbKO 32 KOJIMYECTBO U3PACXOI0-
BaHHOI BOJIBI, BO-BTOPBIX, ¥ Bac OBICTPO
BbIpa0OTAETCs] TPUBBIYKA HE WCIOJIb30-
BaTh By Ge3 HajoOHOCTH. B 3aroposHOM
JIOMe HEBO3MOJKHO JIETATbHO MOKTIOYUTH-
cs1 K BOJIONIPOBOALY 0€3 CUETUUKOB BOJIDI

(puc. 6.1).
CTOMMOCTDb YCTAaHOBKH CUETIYMKOB XO-
JIOIHON W TOpsiyell BOJABI — TPUMEPHO

5000 py6ueit. Ecau chnenath 310 camo-
CTOSATENIbHO, MOKHO COKOHOMUTD ITPUOMII-
3UTENbHO 2/ maHHol cymmbl. Ho cromT
cpasy oroBoputhesi. COrJlacHO 3aKOHO/IA-
TEJNBCTBY TOPOJa MOCKBBI YCTAaHOBKY, 00-
CITy’KUBAaHWE U PEMOHT CUYETUHKOB MOTYT
OCYIIECTBJISITH TOJIBKO JIUIIEH3UPOBAHHBIE
OPTaHU3AIIH, CAMOCTOSITEJIbHAST YCTAHOB-
Ka CYeTUYMKOB 3arperiera. [IpaBa, oueHb
YACTO BO3MOJKHOCTH CaMOCTOSITETHHON

YCTaHOBKHU CYETUYMKOB 3aBUCUT OT YIIPaB-
ssmonteit kommanuu (GKIOKa, /[93au . 11.).
Ecnu ympassgionias KOMIIaHWST WMeeT
JIMLEH3UIO Ha Takue BHUIBI PaboT U pas-
PEIIUT BaM CaMOCTOATEJNbHO YCTAHOBUTD
CYETYUKH, TO COTPYAHUK JIMITEH3UPOBAH-
HON KOMIIAHWHW IIPOBEPUT YCTAHOBJIEH-
HBII BaMHU CYETYMK M OILIOMOHMPYET €ro.
B atom ciydae hopmaibHO yCTaHOBKOM
CcUYeTYMKA 3aHUMAETCS YIOJTHOMOYECHHAS
KOMTaHUs, HO (haKTHUUECKU BBI 3TO Jlesae-
T€ CaMOCTOATENBHO, YTO IKOHOMUT BaIllu
neabru. OIHAKO YIIPABIAIONIEe KOMITAHUN
PEKO UMETOT TaKyIo JIUIEH3UIO, TO3TOMY
BBIIAIOT CIIMCOK (UPM €O CrenuanibHON
JIUTIEH3UEN U TIpU OHJIOM6I/IpOBaHI/II/I cyer-
yrKa TPeOYIOT JOKYMEHTBI OT 9TUX (DUPM.
B npyrom ropozsie Poccun HykHO mTOnHTe-
pecoBaTbes MpaBUJIAMU YCTAHOBKU CUET-
YUKOM Yy MECTHBIX OPraHOB YHpaBJICHU,
yIpaBJistioniell KOMITaHUH JloMa UJIU MecCT-

HBIX BOAOIIPOBOIYNKOB.

Puc. 6.1. CHETYMKIN FOPSIHETO 11 XONOJHOTO BOAOCHABXKEHNS
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PaceMoTpuM yCTaHOBKY CUeTYMKA BO-
JIbI, €CJIN B BAIlleM IOPOJIe Pa3perieHo mpo-
BOAUTH PaboTH camocTosiTensHo. CHavarma
CJIe/LyeT B3STh B YIIPABJISIONIEH KOMIIAHUT
CIIMCOK MOJIeJiell CUeTUMKOB, Y3HATh Tpe-
GoBanusi K ycraHoBke (OOBIYHO BMecCTe
CO CYETYMKOM YCTAHABIMBAIOT 0OpaTHbIe
KJIanaubl, GUALTP rpyboil OYMCTKU, UHO-
r7la — PeyKTOP JAABICHUS).

CueT4nK BOJBI yCTAaHABJIUBAEM CPa3y
mocJjie BEHTUJIS WJIM 1APOBOTO KpaHa,
MEePEKPHIBAIOIIETO BOJY B CTOSIKE, KOTO-
pble JOJIKHBI HaXOJUTbCA B MCIIPAaBHOM
coctogaunu. CHuMaeM (BBITTUIUBAECM,
OTKpy4YHBa€M B 3aBUCHUMOCTU OT THUIIA
MOJBOMKU UM COenHeHus ) Tpyoy, Be-

Puc. 6.2. Pa3Bozika K CaHTEXHUHECKM nproopam
OT CTOSIKOB XOMOZHON 1 rOpAYer BOAbI

Puc. 6.3. VIHCTpyMEHTbI iNA MOHTaXa CYET4UKOB:
(DATUHIA, HAOOP raeyHbIX KMHoYeid, TPYOopesb

AYIIYIO OT TJIABHOTO 3allOPHOTO BEHTH-
JIsl, 3aT€M YCTaHABJIUBAEM BCE, UTO He-
00X0IMMO CMOHTUPOBATL A0 CUYETYUKA
BOJIBI: (DUIBTPBI, PEYKTOPBI aBJICHUSA,
obpaTHbie KjamaHbl U 1p. [TOMHEUM, 4TO
YCTaHOBJIEHHBIN PEYKTOP JaBACHUS TPe-
Oyer OTBeJEHUs CTOKA B KaHAJU3AIMIO.
Hanee kpenum cam cuyetduk. [Tocse Toro
KaK OH yCTaHOBJIEH, HEOOXOAUMO BBITIOJN-
HHUTDH CaMO€ I'JIaBHOE€: BbI3BATb COpr[[HI/I‘
Ka yTpaBJsionieii KOMIanuu, 4ToObl OH
OMIOMOUPOBAJ CUETYUK U 3aIUCAT TTOKa-

3aHU.

[TorraroBast UHCTPYKIIUS 110 YCTAHOB-
Ke CYeTYMKa IpeicTaBjeHa Ha PUCYH-
Kax 6.2—-6.9.

Puc. 6.4. Paspesaem TpyObl 119 YCTAHOBKM
CYETHMKOB

Puc. 6.5. OTpe3aem TpyOy HYXHOIA INHbI,
npeaBapuTeNbHO M3MEPUB, CKOMbKO MECTa 3aiiMeT

CYET4MK BMECTE C NOABOAALLVIMN I'Iany@KaMI/I
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Puc. 6.6. YnnotHseM pasbemMHoe COeIMHEHNE
NbHOM, CypUKOM unu OYM-neHTOl (ynnoTHeHne
TAKXKE HAMATbIBAEM HA HAPYXXHYI0 PE3b0Y BCEX
COBANHNTENbHbIX 37IEMEHTOB)

Puc. 6.7. YcTaHaBnMBaem Ha BXOZE B CHETHIK
CETHaThIA PUALTP, 4TOGLI B MPUOOP He nonafarn
0cafjokK

Taxum 06pa3oM, yCTAaHOBUTH CUETUUKI
MOJKHO CaMOCTOSITeNbHO. Jlyist Bramenb-
IIeB CUETYNKOB [[eﬁCTByeT OoTrpaHMY€eHue:
mocJe TeCTh JIET TTOJb30BaHUsT OHU TIOJI-
mexaT 3ameHe. Ecam B Balmeit KBapTupe
JIBa CUETUYUKa Ha KyXHe n 1Ba B BaHHOfI
(Bcero yeTpIpe), a yCTaHOBKA OIHOTO TTPU-

Puc. 6.8. YcTaHaBnMBaeM CHETHMKM TaK, YTOObI C HIX
YI06HO ObINO CHIMATb NMOKA3aHUSA

Puc. 6.9. YcTaHOBNEHHbIE CHETHUKM FOTOBbI
K OMNoMOMPOBAHMIO

6opa crout 300 pybuaeii, ycTaHOBUB UX
caMocTosATeNIbHO 1 obpaTuBIuch B JKIY
nin TCXK rtosbko 3a omnombupoBanu-
eM, Bbl cakonomute 1200 pybueit. Coe-
IyIOIIUii 06sI3aTeIbHBIN aTar — (HUuabTpa-
s BOABI, MPOIECC MHOTOCTYIIEHYATHII
1 CJIOSKHBIN.



[nasa 7. ®unbTpauusa soabl

Buabl hunbTpos

IIpexge uyeM yCTAaHOBUTL CUCTEMY
(dbusbTpanuu BOJABI B J0ME, HEOOXOIMMO
clleIaTh ee XUMUYECKUI aHau3 B CayK6e
CAHUTAPHO-3HIEMUOJOTHIECKOTO KOHT-
posst. [Ipenenbo qomycTiMbie HOPMBI pa3-
JIMYHDBIX BEIIECTB B BOJ€ YKa3aHbI B Ta6‘
muie 7.1. Ocoboe BHUMaHue Clemyer 00-
PaTUThL Ha Ha/JINM4Yre MHUHEPAJIbHBIX COJICfI,
OHM JIEJIAIOT BOMY KecTKoii. sKecTkad Bojia
HENpUTro/iHa HU AJiA TMUTHA, HU IJIA CTUP-
KU, HU I IpYTUx OBITOBBIX HYXKI.

Bce npumensembie GUIBTPBI OJKHBI
O4UIIaTh BOAY HEIIOCPEACTBEHHO B IIPO-
1ecce ee ABUKEHUS TI0 BOJIOTIPOBOJLY, T10-
9TOMY OHU HA3bIBAIOTCA MaruCTpaJabHbIMU.

CucremMa OYUCTKH BOIbI, KaK IMPaBH-

JI0, TIPEJITIOJIaraeT HeCKOJIbKO ITAIOB, T10-
CKOJIBKY 32 OJIUH He JOCTHYb OJTHOIEHHO-
ro pesymabTara (puc. 7.1).

Ta6nuua 7.1. Hopmbl npegenbHo
J0NYCTUMbIX KOHLEHTPALMIA Pa3fNYHbIX
BELLECTB B BOJE

XuMHYeCcKoe BEeIeCTBO Hopwa,
Mr/7
Cyxoii ocTaToK 1000
Xuopuzs (Cl7) 350
Cynbdatsl (SOZ ) 500
Keneso (Fe', Fe®") 0,3
Mapraner; (Mn*") 0,1
Mezn (Cu®") 1,0
Hunx (Zn**) 5,0
Octarounblii amomunnii (A7) 0,5
T'excameradocdar (PO, )~ 3,5
O061mas )KecTKOCTh, MT-9KB /1 7,0

Puc. 7.1. Cuctema MHOrOCTYNeH4aToi 04CTKIA BOAbI
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Puc. 7.2. Vicnonb3osanue (UasTpoB: 7 — UNLTP MEXaHUYECKOI 04UCTKI; 2 — (DITBTD TOHKON
04UCTKM; 3 — YCTAHOBKA 00E3XENEe3UBAHIS; 4 — YCTAHOBKA YMSATYEHUS; 5 — (UIBTD YrombHbIN

Cucrema umbrparuu (puc. 7.2) MOXKeT

BKJIIOYATDH B ce0sT CIIEYIONIHE ATATIbI:

0 MexXaHn4YecKas OUYHMCTKA,

O OYHMCTKA OT COJIEH TSI3KeJIbIX
MeTaJIJIOB;

O ymsirdenue BOJbL,

0 noaaep:KaHue HYXK-
HOTO KMCJIOTHO-IIIEJI0U-
Horo Gamauca (pH);

O yroJibHas OYMCTKa.
Hauwnnaerca dunbtparius

BOJIBI ¢ pUIBTPA TPY6Oii OUHCTKH

(puc. 7.3).

Puc. 7.3. ®unstp rpy6or 041CTKI BOBI
C BO3MOXHOCTbI0 MPOMBIBKY

On sazepxusaer Hambosee KpyI-
HbIe TIPUMECH W B3BECH, TaKhe KaK TECOK,
niI 1 pxapumHa. Mertannndeckast ceTka —
JUIST KPYTIHBIX YaCTHUIl, KepaMUYecKnii Ha-
MTOJTHATEIb — JIJIT MeJIKUX. Mexanudeckas
O4YUCTKaA YCTPAHAET MYTHOCTD, PAa3JINMYHbIC
TIPUBKYCHI 1 3allaXu.

DunbTpanuonnas 3arpyska, KOTopast
3a/IeP’KUBACT PA3JUIHBIC TIPUMECH, 3aChI-
MaeTCA MMOPUCTBIMU CJIOAMU U3 PA3TUTIHDIX
3EPHUCTBIX MATEPUAJIOB: TIECKa, KepaM3n-
Ta, IpOOIEHOTO aHTpaIiTa 1 Jp.

[Iecok mcnosb3yeTcss pedHol M KBap-
1IEBBII. DTOT MaTepuay COAEPKUT OKCH/]L
KPEMHUS, PACTBOPUMbIEC COCAUHEHUS KaJlb-
114, JKejiesa 1 Maprania. Kapiiesbiii mie-
COK MMEEeT B CBOEM COCTaBe HeGOJIBIYIO
MpUMech U3BECTHSIKA.

7l

Boza mocie nepsoil crynenu O4MCTKU
HETpurojaHa s MUTbA, HO IMMOAXOAUT IJId
paboThl GOJBITMHCTBA YCTPOICTB U TPH-
C1IocobIeHIIA.

Bropoit anement cucre-
MbI GuabTpAI — QUIBTP
TOHKO# ouncTku (ObIBa-
0T OTAEJBHO JIJIST XOJOTHON
u ropstueii Bojipl) (puc. 7.4).
EcTp Takke ouncruresu, rnpejpHa-
3HaY€HHbIE [IJIA OTIPpEeae/IEHHbIX 6I)ITO-
BBIX TPUGOPOB, HATIPUMED (DUITBTP ISt
CTUPAJIbHBIX MaIllnH.
[ kecTKOU BOABL UCIIOJIb3YIOT
Takue yCTPOMCTBA, KaK yMATYUTEIN
1 00€e3KeIe3NBATEIH, Y MATUNTEIH TTPE]I-
Ha3HaY€HDI [JIs1 YMEHDbIIECHUS KOJTUYECT-
Ba KOJIMYECTBO MOHOB HEKOTOPBIX METaJI-
0B (puc. 7.5). Ilepen npuobperenrem

Puc. 7.4. ®uneTp TOHKOI 04UCTKN



03HAKOMbTECHh C TPUHIIK-
nom paboTsl BBHIOPAHHO-
ro npubopa. Hekoropbie
(buabTPHI 3aMEHSIOT MOHBI
KaJus ¥ MarHusi 9KBUBa-
JIECHTHBIM KOJINYECTBOM
XJIOPUCTOTO HaTpus (1Mu-
meBoit conn). Jloasam, Ko-
TOpble CTPAAIOT TOBBI-
HI€HHbBIM aBJICHNEM, TaKOE
yMATYEHNE MOJKET HAaHECTH
Bpen 3710poBbio. [loaTomy
Jiydiie BBIOMPATh MOJIENIH,
KOTOPBIE COXPAHSIOT B BOJIE
HeoOX0QUMOe IJIST OpTra-
HU3Ma KOJMYECTBO KaJIUs
" Maruus.

YmMmaryenue Bojibl Tpouc-
XOJUT 3a CUET CIIeIMa/IbHbIX
3achIliok. OHM BIUTBIBAIOT
XJI0P, CyJIb(haThl, METAILITH-
YecKue COJIu U JAPYTHe Tsi-
skeJiple coegmHenns. Hau-
GoJiee sieiicTBEHEH B 3TOM
cjydae aBTOMaTHUYECKUi
bunpTp-ymsaruurenn. On
COCTOWT U3 IJIACTUKOBOTO Pe3epByapa, KO-
TOPBIN UMeeT ynpasasgiomuil 6JoK u 6ax,
I7Ie XPaHUTCSA U TOTOBUTCSA PEreHepupy-
foruit pactBop. OUAbTPAITMOHHAS 3aCHITI-
Ka — MOHOOOMEHHAS CMOJIA, YEPE3 CJOH KO-
TOPOH MPOXOJUT MOCTYIHUBINAS B (DUIBTP
sKecTkas Boza. IlpoucxomuT mpoiiecc 3a-
MEHbI MTOHOB KaJIrs 1 MarHngd Ha MOHBI Ha-
TPUsI, COJIEP/KAIIIECS B CMOJIE.

bak, rae xpanutcs pereHepupyoniui
pacTBOp, BCTymaeT B JleliCTBUE TOT7a,
KOr[ia CroCOGHOCTh CMOJIBI K TOTJIOIIE-
HUIO CHUZKAETCS IO OTIPeeIEHHOTO YPOB-
ns. Kax mpasuiio, Takue GuabTpbl cHab-
JKeHBI CIIel[MaJbHON KHOIMKOW CHUTrHajla
pacxojgoMepa, oHa coobiaer o HeoOXo-
IUMOCTU TIPOBEIEHUST PereHepupyoiie-
ro mpoiecca. CBoiicTBa MOHOOOMEHHOM
CMOJIBI BOCCTAHABJIUBAIOTCS 32 CUYET I0-
Jaun B (UIBTP pacTBOpa IMOBAPEHHOM

13 NnacTnka

Puc. 7.5. YcTporicTeo unbrpa

AN YMSATHEHNS BOAbI: 7 — KDbILLKA;
2 — baK; 3 — (hUNbTPaLMOHHAS
3achinka; 4 — pesepsyap

COJIM, MPOUCXOAUT 00-
paTHBIN TPOIIECC 3aMEHbI
HOHOB B CMOJIE, MOCJTE
Yero 3arpsi3HEHUsT I10-
CTymaioT B apeHax. IIpo-
1[ecc MPOMBIBKU (hUIbTpa
00BIYHO 3aHMMaeT 2—3 4
B 3aBUCUMOCTH OT pa3s-
MepoB. B coBpemMeHHBIX
(urpTpax nmpumensoTcs
CUHTETHUYECKHE CMOJIBI,
KOTOPBIE OTJINYAIOTCS Ha-
NEKHOCTBIO U JIOJITOBEY-
HOCTBIO, WX CPOK CJIyXK-
661 — ot 6 710 8 Jer.
O06e3:kene3uBarenu
OYHIIAIT BOAY OT WU3-
OBITOYHOTO  KOJIMYECTBA
skese3a. Bopa ¢ KoHIEH-
Tpaiueil kenesa Ooiee
yem 0,3 Mr/s cuuraercs
HETIPUTOIHOM JIJIsT UCTIOJIb-
3oBaHusd. Ha nmoctupanHoi
B TaKo# Bojie ofiesk/ie 0cTa-
HYTCSI MOJITEKU PKABUUHBI,
Ob6esskenesuBaresb ycTpa-
HSIET U3 BOJIbI TAK/Ke MapraHell, CO3/[aBast
HEPACTBOPUMbIE XUMUUECKUE COEUHEHUSI,

DunbTpsi-pedaiiHepbl yOUPArOT U3 BO-
JTBI XJIOPUCTHIE COJIH.

Jlnst ynanenust 60JIe3HETBOPHBIX M-
KPOOPTraHU3MOB TPUMEHSAIOT (UIBTP-
obeszapaxkuBarenb Boabl. OH paboraer
0 IPUHIINATY YJIbTPa(hUOIETOBON JTaMITBI
U yHuuToxkaeT GoJe3HeTBOPHbIe OakTe-
pPUM 1 MUKPOOPTaHU3MBbI.

Takum 00pa3oM, /ISt TOJHON OUUCTKU
BOZIBI TIOHA/IOOUTCSA CUCTEMA Pa3IUYHBIX
¢uabTpos. Crenyer obpamarh BHUMaHIE
Ha BXOAHbIE 1 BBIXO/IHbIE XapPaKTEPUCTUKU
BOJIBL: TIOCJIE TPOXOKIEHUST COOTBETCTBY-
IOIIETO  MOJICOEIMHEHHOTO  YCTPOiicTBA
BOJIa JIOJUKHA OTBEYaTh HOPMaM, yKa3aH-
HBIM B ero mHcTpykinu. Hampumep, ecian
B MHCTPYKIIUU OMPEIEJIEHO, YTO HAa BXO-
ne B 00e33apaknuBaTesb JKeCTKOCTh BOJIbI
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o [nasa 7. ®unbTpauns Boap!

nopkHa Obith He Gosee 0,3 Mr/i, ato
3HA4YUT, 4YTO CHa4dajla HYKHO YCTaHOBUTb
obe3sKee3nBaTeib U TOJBKO ITOTOM —
obe33apasKuBaTeIb.

3aBepHIaonuii 3Tan OYNCTKA — YrOJb-
Hasi uabTpamusa. YToJb YHUYITOKAET
HEMPUSTHBIE 3allaxu, yAajsieT CBOOOM-
HBII XJIOp, PacTBOpPEHHbIE OpraHUYecKne
COCJIMHEHUS W JIeJIaeT BOJY TTPO3PAYyHOM.
ITpunmmn paboThl YroJbHOTO (HUIBTPA —
aIcOpOIINst, TIPOIIECC 3a/IePKAHUST MOJIe-
KyJl 3arpS3HSIONINX BENECTB TTOBEPXHO-
CTBIO TBEPJIOTO BEIECTBA.

B kadecTBe OUABTPAITMOHHON 3aCBITIKA
BBICTYIIa€T aKTHBHpOBaHHbeI yroJib, €ro
3aCHITIAIOT B CTEKJIOIIACTUKOBBIN pe3ep-
Byap. AKTUBUPOBAHHBIN yTOJb B HACTOSI-
1iee BpeMsi U3TOTaBINBAIOT U3 KOKOCOBOM
CKOPJIYTIbI, KOTOpasg WMEET TOPUCTYIO
CTPYKTYPY M TIPAKTUYECKN HE CTUPAETCH.
VnmenHo Giarogapst ’4EHCTON CTPYKType
yIJs 1 OOJIBIION IIOBEPXHOCTHOM ILIOIIA-
[N COCTaB BOJIBI YJIyYIACTCs, MEHSIETCS
ee I[BET U 3arax. Y TOJIbHBIN (DUIBTP MEHSI-
10T pa3 B 3—6 MecsIeB B 3aBUCUMOCTHU OT
ob6bema ToTpebIsieMOl BOJIBI U Pa3MEPOB
camoro duabTpa. [lomuuTe, 4To, ecau Bo-

Pwuc. 7.6. MHorougnesoit (hunstp ans BOAbI

BpeMsS He CMEHUTH (DUJIBTP, OH MIPUHECET
6oJIblIIe Bpe/ia, YeM [0JIb3bI.

MoOXHO HCIOJIH30BATH MHOTOIEJIEBbIE
duabTpsI, coBMerae B cebe PyHKIII
IBYX WJIN HECKOJbKUX (DUIBTPOB Cpasy
(puc. 7.6). lnorza panuroHaibHee yCTaHO-
BUTH OJIUH TAKOU, YeM JIECATOK OJTHO(DYHK-
IMNOHAJIbHBIX CbI/IJIprOB.

YcTaHoBKa thunbTpa gna goma

DuabTPhl MEXAaHUIECKOU OUUCTKH BpE-
3al0T Ha MECTEe BXO/Ia BOJOIIPOBO/IA B JIOM,
MOCKOJIbKY BoJa Ge3 TBepbIX HpuMeceit
HOJXOMUT [IJIST  XO3SHCTBEHHBIX HYKI.
B tpy0e [esaror BhIpe3 U yCTaHABIUBAIOT
dunpTp. [epen puabTpom u nocie Hero
MOMETIAETCST 3allOpHAst apMarypa, 4To-
661 ero ObLIO yIOOHO CHUMATh W POBO-
muTh YucTKy. Tenephb Boja, MOCTYMAOIIAsT
B JIoM, OyJIeT TIPOXOUTD depe3 (hUbTp.

Pazmep ¢usibTpa HAPSAMYIO 3aBUCUT
oT auamerpa TpyObl: yeM GoJIbIle JruaMeTp
BOJIOTIPOBOJTHON TPYyObBI, TeM OOJIbIIHiT
dunbTp nonazobures (puc. 7.7).

e

Pwuc. 7.7. Cuctema thunbrpaun Bofsl B JoMe



[Iepen mokymkoii cienyeT yTOUHUTD, Ha
KaKoOM OTpe3Ke TPYObl OYZeT HAXOAUThCS
uIbTP: HA TOPU3OHTATHBHOM WU BEP-
TuKambHOM. He KaXmapiii Mpom3BOAUTEID
MMeeT BapUAHTBI BEPTUKAJIBLHOTO Kpereska
dunprpa. Uto Kacaercss MOHTaxKa (HUIb-
Tpa, TO 3Ty ONEPAINIO JIydllie BCETo [0Be-
PUTD CIIEIUATICTY-CAHTEXHUKY.

Bopna, niporezias Bce ypOBHU OYMCT-
K1, 6e3 B3BEIIEHHDIX TIPUMECEN, OpraHmnde-
CKUX BEIEeCTB, M3JUIIKA JKeJTe3a, MapraH-

Ia U XJIOpa CTAHOBUTCS IMPUTOIHON s
ITUTDHA.

HaGop ¢uiIbTpoB 3aBUCUT OT PE3YJ/Ib-
TaTa aHa/JIu3a BOXBI, TOILKO TOIAA MOKHO
OIIPENENINTD, HYKE€H U CMATYUTED IS
BOJIBI JTH KOppeKTop pH.

JIOIOIHUTEIBHO OYUINAETC HE TOIBKO
BO/a JIJI IIUTHA NJIW MBITHA TTOCY/IbI. ECJII/I
BBI JIIOOUTE IIOIJIECKAThCSA B Oacceiine 3a-
TOPOZHOrO J0Ma, BaM HEOOXOIMMO II03a-
GOTUTHCSA O CPeACTBAX (DUIbTPALIHML.

YcTaHoBka (punbTpa ans baccenHa

Ecau BBl poskuBaeTe B cOOCTBEHHOM
ZIOMe I PACIIOJIaraeTe 3arOPOIHBIM K-
JIUIIEM, TJie TIPOBOJUTE JIETO, ¥ HA IIPUY-
caneGHON TepPUTOPUN Y BaC UMEETCs He-
6OJIBIION OaccelH UK BB ITAHUPYETE UM
o63aBecTuCh, Gy/IET TIOJE3HO Y3HATH O He-
006XOUMOCTH PETYJISIPHOI OUUCTKY BOJIDI
B HeM. He3aBUCHMO OT MECTOMOJIOKEHI,
KOHCTPYKI[MH U pa3MepoB dacceiiHa Boja
JJIs HETO HY’KIaeTcs B (DUIbTpaIiuu.

bBaccetin — wuCKycCTBEeHHBIN BOIOEM,
KOTOPBII TpeOyeT TOCTOSTHHOTO yXOja
u coOMOfeHNsT YUCTOTHI, WHA4Ye BOJA
B HEM 6bICTpO IIOMYTHEET, paCTUTEJbHbIE
MUKPOOPTaHU3Mbl HAYHYT PA3MHOKATHCS
U KylaHue B HeM CTAaHeT OMACHBIM JJist
3110poBbst. 1loaTOMY /I TTOJTHOIIEHHOTO
(dyHKIMOHUPOBaHUs Oacceiina ero HyKHO
obopyzoBaTh CCTeMON (GUIbTPALUHU, 110-
JIOTPEBA, OCYIIEHVS U [e3UH(EKITUH.

Cucrema (puabTpanuy MO3BOJIUT CO-
XPaHUTHh BOAY B OacceiliHe YuMCTO# U TIPO-
3paunoii moJsroe Bpems. OcHOBHAs 3amada
(hUIBTPOBANLHON yeTaHOBKHY B Gacceiine —
VJIaBJIUBATD U 3a[ePKUBATD YACTUIIBI, KO-
TOPBIE COEPIKATCS B BOJIE U BHI3BIBAIOT €€
IIOMYyTHEHUE.

B saBucumoctu or obbema Oacceiina
noaGUpaoT (GUABTPOBATBHYIO YCTAHOB-
Ky OTpeIeJIeHHON MOIIHOCTU W TPOU3-

BoauTenbHOCTH. Hampumep, eciu y Bac
HeOOIbIION GacceliH ¢ THIPOMACCAKEM,
Boga Oyner (GUIBTPOBATHCS HEMPEPHIBHO
U MPOXOJUTH Y€PE3 YCTAHOBKY MPUMEPHO
5-10 pa3 B cyTKW.

DuibTpoBaibHbIE YCTAHOBKH OBIBAIOT
HaITOJTbHBIMU — OHU MOT'YT 6bITb YCTaHOB-
JIEHBI B 110/IcOOHOM roMeriennu (puc. 7.8),
U [IOJIBECHBIMU — OHU KPEISATCS 3a GOPTUK
Gacceitna (puc. 7.9).

DuibTpoBaNbHAST YCTAHOBKA JJIsT Oac-
ceifHa BKJIIOYAET (DUIBTPYIOIIYI0 EMKOCTb
1 IUPKYJISIIMOHHBIN Hacoc. Takne yctaHOB-

K1 OT/INYAIOTCA B OCHOBHOM HaIlOJTHHUTEJIEM

Puc. 7.8. HanonbHas (unstpoBanbHash yCTaHOBKa

fli7s



Puc. 7.9. MoasecHoi (unbtp ang 6accerHa

emMKocTH. CyTecTBYIOT OZIHOCJIOWHBIE C Ha-
MOJIHUTEJIEM U3 KBAPIIEBOTO TIeCKa M MHO-
TOCJIOITHBIE, HATIOJTHEHHBIE TH/IPOAHTPAIIN-
TOM U TIECKOM pa3andHbix Gpakiuii. Emnte
ONIMH BapUaHT — KapTPU/IKHbBIC CUCTEMBI.
Ecnu xapTtpumku mozasiexkar 3amMeHe, TO
MeCYaHyio 3aChIIKY TTPOMBIBAIOT.

B nomonnenne k¥ GUABTPAITIN UCITIONb-
3YIOT pa3juyHble XUMUYECKHE CPEICTBA
st Gosiee MHTEHCUBHON ouncTku. K Hum
OTHOCSITCSI CPEACTBA JIJISI OYMCTKU BOIBI
OT BOZIOpOCJIEH, /It HopMasm3arun pH-
Gamanca u gesundexunn (puc. 7.10).

Wtak, MBI paccMOTpEJNH BCE ITAIBI
ouncTkr BoAbl. DuabTp, MomxoOpaHHbIIT
O pesyJibTaTaM aHaIM3a BOJbI, 00eCTIeurnT
BaM B JIOM€ MATKYIO ¥ YUCTYIO BOIY.

Puc. 7.10. Cuctema BOLONOATOTOBKM B Bacceiine: 7 — hnnstp; 2 — LMPKYNSLMOHHbIA HACOC;
3 — aBTOMAT NOAAEPKAHUA YPOBHS; 4 — NOAAIOLLAE (DOPCYHKM; & — MHOTOMO3UUVOHHbIA BEHTUNb;
6 — ONOK ynpaBeHus



[naBa 8. YcTponcTeo

KaHanu3awluu

Buabl kaHanu3auum

Kananusauuss B g0Max MOXKET OBITH
IleHTpaJIn30BaHHas nian MectHast. IlenTpa-
JIM30BaHHas KaHaM3anus 00bIYHO yCTpa-
WBaeTCs B MHOTOKBAPTHMPHBIX /IOMaX, HO
WHOT/Ia €€ MOXKHO BCTPETUTb B JlepeBeH-
CKUX JIOMaX WJN JAQYHBIX KOOIlepaThBax.
[Ipwn nenTpasn30BaHHON KaHATU3AIINY Ka-
HQJIM3AIMOHHYIO0 CUCTEMY KBapTHUPbI WMJIN
YaCTHOTO JIOMa TOJICOEIUHSIOT K 00IeMy
cToky (puc. 8.1).

ButazienbIiel 3aropo/{HOTO /I0Ma, Y KOTO-
PBIX HET BO3MOXKHOCTH IO/ICOETNHUTHCS
K IEHTPaTM30BaHHON KaHAIN3AI[U1, MOTYT
06ycTpouTh MeCTHY0. BapHaHThl MECTHOI
KaHaJIu3alun:

Puc. 8.1. KaHann3auvoHHble TpyObl B COBPEMEHHOM
Lome

Q BoIrpebHas AMa;
O ¢uaAbTPANOHHBIH KOJOJETS;
U CEeNTUK;
O pasanyHbie GUILTPHL.
KaHaJH/ISaHI/IOHHbIC SAMBI JIOJIKHBI HaXO-
JIUTBCS He MeHee YeM B 5 M OT jioMa (a Jiyd-
nire He Menee yeM B 10 M) u B 30 M OT ucTOU-
HUKA BOJIbL. Eciii BRITPEOHYTO SIMY Ha jlaue
MOKHO BBIPBITH CaMUM, TO OOYCTPOICTBO
MOJIHOIIEHHONW AaBTOHOMHON KaHATU3AIUu
BPsI/I JI BO3MOKHO 0O€3 MPUBJIEUEHUST CIIe-
1IMATN3UPOBAHHBIX OPraHU3alNH, KOTOpbIe
3aHUMAIOTCST IPOJIAXKe CENITUKOB U TIPOYe-
ro 060py0BaHust. B MX KOMIIETEHIINIO TaK-
JKe BXOJISAT BbIe3]] HA MECTO U COCTaBJIeHue
CXEMbI CHCTEMbI KAHAJIU3AIMKN UCXOs U3
KOHKPETHBIX YCJIOBHfI, MOHTaX 1 yCTaHOB-
Ka aBTOHOMHOI KaHamm3aruu. CTOMMOCTD
OYMCTHON CTAHIIMKU MOKET COCTABJSATH OT
60 000 py6seii u Bbiie, BCe 3aBUCUT OT
obbeMa cenTuka. 3a JOMOJHUTEIBHYIO
IJIATy TPUIETCS TPUOOPECTH (DUITBTPBI /10~
ouncTir, 910 etnie 20 000 py6ieit, 3achimkn
s uabrpa ot 2000 pybaeit. OraenbHo
OILJIAYUBAIOTCSI CTPOUTETHHO-MOHTAKHDIE
paboter — ot 16 000 py6ueit u Bbile B 3a-
BUCUMOCTH OT oObeMa craniuu. CakoHo-
MUTHh MOKHO, BBIPBIB KOTJIOBAH CaMOCTOSI-
tesibno. OcTaHeTcst TOJBKO MPUTTACUTD
CITEIUAINCTA [IJISI TTOJKIIOYEHNUsT, UTO JI0-
MYCKAETCsT KOMITAHUSIMHE, KOTOPbIE 3aHUMa-
I0TCST KaHATUBAIMOHHBIM 000PY/I0BAHUEM.
[lannast opranusanust 10/KHA UMETh BCe
HeO6XOZ[I/IMbIe NOKYMEHTDBI, B TOM 4YUCJIE:

liis1



=&  [naga 8. YCTPOICTBO KaHaNM3aLmn

O paspelieHne Ha TPOBe/IEHNE CTPOUTEb-
HbIX pabot (pamblne 910 ObLIa JUIEH-
3us, kotopyto orMenusn 01.01.2010);

O caH’MUIEMUOTIOTUYECKOE 3aKITI0YCHHUE;

O T'UTUEeHNYECKYIO0 XapaKTePUCTUKY IIPO-
JIyKTa.

Tonpko Takme opraHM3anUy MOTYT 3a-
HUMAThCsI YCTAHOBKON KaHAIU3aIMOHHO-
ro obopyznoBanusi. OHM JAfOT 10 TPEX JIET
rapaHTuu Ha obOpyIOBaHKe, a TaKikKe IOj
rapaHTUK HA MPOBEJIEHHbBIE PabOTHI U KOM-
IJIEKTYIOTIHE.

BHyTpuaomoBas kaHanu3aums

BHyTpusioMoBasi KaHAIH3AMUSA — CETh
TpyOOIIPOBOIOB U CAHTEXHUYECKUX IPU-
6OPOB, KOTOPbIE MpeHasHaYeHbl 1t cO0-
pa ¥ OTBOZIA UCIIOJIb30BAHHON BObI U ObI-
TOBBIX OTXOJIOB B cTeHax jioMa (puc. 8.2).

[Tocse aToro Bce HEUNCTOTHI IO BEPTH-
KaJIbHOMY CTOSIKY, KOTOPBIil B [IOjIBaJI€ Tie-
PEXOAUT B TOPU3OHTAJbHYIO BBIITYCKHYIO
TpyOy, OTIPABJSIOTCS OT YACTHOTO KIJIO-
r0 JIOMa B CMOTPOBOU KOJIOJEI], a OTTY/a
b0 B KaHAJIM3AIIMOHHYIO CETh TTOCENKa,
b0 B COOCTBEHHYIO 00YCTPOEHHYIO Ka-

Ha/In3allnio.

r

Puc. 8.2. MoHTaX BHYTPUAOMOBbIX
KaHan13aUnoHHbIX Tpy6

82

Baskupiii MOMeHT B 00yCTPOICTBE BHY-
TPUIOMOBON KaHAIU3AIUN — ILJIAHUPOBKA
camysJjia U PacIoJIOXKeHUe B HeM CaHTeX-
HUYECKUX HpI/I60pOB 1 KaHaJIN3allMOHHDBIX
Tpy0, a TakKe BHIOOP caMux Tpyo.

PaccMoTpuM, KakuM TpyOaM Jrydliie oT-
[aTh MpPEeIoYTeHIe, KAaK BEPHO PACIIOJNIO-
JKUTh UX BHYTPH CaHy3Ja, BHIOpaTh HE0O-
XO,/:[I/IMbeI HaKJIOH WU Apyrue Ba’KHbIE MO-
MEHTBI.

[poeKkTUpoBaHne 1 niaHupoBaHue
KaHanu3aLMoHHO CeTH

IIpu npoknagke TpyO KaHaIM3aIMOH-
HOW CETU BayKHO YUeCTb, UTO JIBUKEHUE Ka-
HaJIM3allMOHHBIX CTOKOB IMPOUCXOAUT IO/
JIeNICTBUEM CUJIBI TSKECTHU, CJIe/IOBATENb-
HO, KaHAJU3AI[UOHHbIE CTOKU TOMAJYT U3
TOYKH X B TOUKY Y, €CJTU TOUKa Y HAaXOIUT-
¢ HIKe TOuku X,

Kananusanuonnbie TpyObl  pacioJia-
raioT B BEPTUKAJIBHOU TJIOCKOCTHU JIBYMSI
crrocob6amu.

IlepBblii BapuaHT — BepTUKAJbHAS
HpoKJIagKa TpyO, KOTOpas HasbIBaercs
crosikom (puc. 8.3).

K crosiky noaBoagaT Bce TpyObl B IOME
UM KBapTtupe. B Toponckoil KBapTupe
CTOSIK — YacTh OOIIEeH CUCTEMbI KaHaJu-
sanuu. 3aMeny TpyO B CTOSIKE MOTYT IIPO-
BOJAUTH TOJBKO JIMIEH3UPOBAaHHBIE Pabo-
yue W CHeIUaJNCThl. B 3aropogHoM aome
CTOAK He0OXOUM, 4TOObI KaHAJIU3AIlMOH-
Hasl ceTh HOpMasibHO pabotana. Juamerp



Puc. 8.3. KaHann3aumoHHblii CTOsIK

CTOSAKA JIOJKEH OBITh HE MEHbINEe caMON
GoabiIoit TpyObI, HO He Menee 5 cM. [l
BEHTHJISIIINN TPYOY CTOSIKA BHIBOIAT HAPY-
XKy uepes Kpbliiry. Bepx TpyObl — 3TO BeH-
TUJIAIMOHHOE OTBEPCTHE, KOTOPOE I0JIXK-
HO HaXOAMTBHCHA HA PACCTOSHUU He MeHee
4 M oT GauKaiiero oKHa.

OcrasbHble TPYObI PACHOIATAIOT TOYTH
rOPU30HTAAbHO IO HEeGOJbIIUM YKJIO-
HOM [10 HATIPABJIEHUIO K CTOSKY. Bennun-
HA YKJIOHA 3aBUCHUT OT JUaMeTpa TPyObI:
TPyOBI THAMETPOM JI0 5 CM BKJIFOUUTETHHO
pacroyiaraiorT 1oz ykjaoHoMm 3 %, a Gosee
5 CM — T0JT YKJIOHOM 2 %, TO €CTh Ha KaK-
ZILITE METP KaHATM3AIMOHHON MarucTpaiu
0 HAIPaBJIEHWIO K CTOSIKY YPOBEHB JI0JI-
JKeH TIoHMsKaThes Ha 2—3 cM. Ecin yxion
c/leJIaTh MEHbIIE, €CTeCTBEHHBINA CTOK Ha-
pymuTCs M OTXOAbI OyAyT 3acTpeBaTh
B KaHaJIM3al[MOHHEIX TpyOax. Ecam ykiaon
Gynet GoJblIle, TO TIPOBIEM CO CTOKOM BOJ
He BO3HUKHET, OMHAKO yIaJTeHHbIE OT CTO-
dKa CaHTeXHUYECKHe IPUOOPHI IPUIETCS
MOHATH YepPecUyp BBICOKO HaZ TIOJIOM.
Ha pucynxke 8.4 mpuBenieHa cranjapTHas
KaHaIM3aI[MOHHAST CETh TOPOACKOM KBap-
TUPBLL

Takyto ceTb 0OBIYHO MPOKAABIBAIOT OT
CTOSTKA TPEMST MAaTUCTPAJISIMH, K KOTOPBIM

Puc. 8.4. CTaHpapTHas kaHani3aLmoHHas CeTb rOPOACKON KBApTMpbI

&



MOJKIIOYAIOT TPYHNIIbl CaAaHTEXHHUYECKUX
npubopos. Ecau Gparh creny, BAOJIb KO-
TOPOH TIPOXOJUT CTOSIK, TO BETBU HUYT OT
CTEHBI BIIEPE]l, HAIIPABO U HayeBO. BoJib-
1ee KOJIMYeCTBO OTBETBJIEHUN B JaHHOM
ciryyae czesiaTh mpobaeMaTHIHO.

Camast KOpOTKasi BETBL BeJleT B Tya-
ger. K Heit 0OBIYHO TIOJICOEMHSIIOT YHU-
Tas, muccyap u 6uje. J[pyrast BeTBb BeleT
Ha KyXHIO, K Hell MOIKII0YAl0T KYXOHHYIO
MOWKY, MOCYIOMOEUHYIO U CTUPAIBHYIO
MAIIUHBI, €CJIM TMOCJEIHSST Pa3MelleHa
Ha KyXHe,

TpeTrbs BeTBb BelleT B BaHHYIO KOMHa-
TY, K Hell MOJKJIIOYAIOT PAKOBUHY, BaHHY,
NYTIEBYIO KaOWHY, CTUPAIBHYIO MAIINHY,
ecsm oHa CTOWT B BaHHOH. Takum o6pasom,
pa3MelleHne CAaHUTAPHBIX 30H (TO €CTh 10~
MEMIEeHNH, T/Ie CTOAT MPUOGOPHI, MOIAKIIO-
YeHHbIe K KaHAIU3AI[HOHHO CeTH) CBsI3a-
HO C pa3MelleHNeM CTOSIKA U OTBETBICHUN
OT HETO.

[l sxuTesieil 3aropo/IHBIX JIOMOB TIPU-
eMJIeM U IPYTOil BAPHAHT PACTIOJIOKEHUS
CaHTEXHUYECKUX pubopoB. Brazererr 1o-
Ma He TIPUBSI3aH K [[eHTPAJIM30BaHHON CHIC-
TeMe KaHAJIU3alud U MOKET HYKHOE KO-
JITYECTBO CTOSIKOB MOCTABUTH TY/A, Ky/a
3ax0uer.

OT Tpex TJIaBHBIX MarucTpaieil HUayT
OTBETBJIEHUSI — PACTPyObl, K KOTOPBIM
MOJIKJTIOYAI0T CAHTEXHUUYECKUE TPUOOPBL
Kakmoe Takoe OTBETBJICHIE 3aKaHIIBAECT-
st TUAPO3aTBOPOM (puc. 8.5).

Pwuc. 8.5. [napo3areop

sdll

Puc. 8.6. [11p03aTBOP N1 KaHANM3aLN

TuaposaTBop — cudoH, KOTOpbIi 06s13a-
TEJIBHO MCIOJIB3YETCsT MPU MOAKIIOYEHIN
canTexHudecknx npubopos (puc. 8.6).
On obpasyer BosgHYI0 TPOOKY, KOTOpast
NPEMNSATCTBYET MOTAJAHNIO 3aMaX0B U3 Ka-
Ha/M3alMKu HapysxKy. Bes rupposaTsopa
MOJKHO TOJIKJIIOUATh TOJBKO AJIEKTPOIIPHU-
6OpbI, KOTOpPbIe OCHAIEeHbl OOpaTHBIMU
KJIallaHaMU.

IIpu pasBojiKe KaHANU3AINU MO KBap-
TUpe cobMoaliTe O4eHb BAKHOE MPABUIIO:
He JIoTyCKaliTe MPsSMBbIX YIJIOB B COEIN-
HEHUAX U MOBOPOTaxX TPyO KaHaJIU3aIun
(puc. 8.7).

PacrosioskeHre KOJIEH KaHaJIU3al[uu
MO/l MPSIMBIM YTJIOM CIIoco6eTBYeT 06pa-
30BAHUIO 3aCOPOB, TIOCKOJBKY JIBUKEHUE
CTOYHBIX BOJI TOPMO3UTCS TEPIECHUKY-
JIIPHON TTOCKOCTBIO. UTOOBI MOBEPHYTDH
KaHaar3aimoHHbpie Tpyosr Ha 90°, HyKHO
c/lesath iBa MoBopoTa Ha 45° (s 9T0TO
BO3bMUTE /IBE€ COCJUMHUTEJIbHbBIC J€TaJu
oy yraom 135°).

[t BHyTpeHHell KaHaJIu3aluu uc-
MOJIB3YIOT UYYTYHHBIE WJIW TLJIACTUKOBBIE
TpyOBl. B Hacrosiiiee BpeMmsi 4yTyHHbBIE



90° 135°
90°
o 135°
+

135°
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Puc. 8.7. CosiHeHNS 1 MOBOPOTHI KaHANN3aLMOHHbIX TPYO: HEXENaTenbHOE (C/1e8a) v KenaTensHoe (crpasa)

TpyOBI (pric. 8.8) SIBISIOTCS PEAKOCTHIO —
py KallUTAJIbHBIX PEMOHTaX /IOMOB 1X 3a-
MEHSIOT Ha TJIACTUKOBBIE.

B MHOTO3Ta)KHBIX OMaX Ja’Ke BepTH-
KaJIbHbIE CTOSIKM CTaJIM 3aMEHSTDb Ha I11a-
CTUKOBBIE. ITO OODBSCHSIIETCS, BO-TIEPBBIX,
JIEIIEBU3HOM MCIIOJIb3YEeMOTO MaTepHasa
U, BO-BTOPBIX, NMPOCTOTONH MOHTaxka. He-
JIOCTATOK TIACTUKOBBIX TPYO IS CTOSIKA
OYEBHJICH — IOJIHOE OTCYTCTBUE 3BYKO-
nzongnuu. [loaTomy, axe ecyu B Bammx

Puc. 8.8. HyryHHbI KaHaNM3aUMOHHbIN CTOSIK
B KBapTUpE

MIaHaX U3HAYATHLHO He CTOSIO 3a/1eThIBa-
HIE CTOSTKA, €T0 BCe JKe MPUAETCS 3BYKO-
U30JIMpoBath. B poruBHOM ciydae Oyaer
CJIBIIITHO ITa/ICHNE BOJAbI U KaHAJIMN3aIlMOH-
HBIX OTXOJIOB TI0 CTOSAKY. /L7151 3ByKOM30-
JIITIANA BOKPYT CTOSTKA MOKHO COOPYAUTD
KOpOO, HATTPUMED U3 TUTICOKAPTOHA, U Ha-
TIOJTHUTDH €r0 3BYKOIIOTJIOTUTEJIEM (MI/IHe'
paJIbHOI BaTOIA).

YyryHHbe TPYOB! MOTHOCTHIO H30IUPY-
10T Koebannst 3ByKOB. [/t 3aTOPOHBIX
JIOMOB Takue TpyObl OyayT ONTHMAIIb-
HbIM penienneM. VM He cTpari-

HbI BHEIIHNE MeXaHN4YeCKue
HATPY3KH, CPOK HUX CJIYKOBI,

Kak yske rOBOpWioch, Goiee

100 ner. Eaguncrsennoe,
9TO MOKET CMYTUTL TPpU
BBIOOPE YYTYHHBIX TPYO, —
9TO TPYAOEMKOCTH U CJOXK-
HOCTh MOHTAXA.

g MoHTaka YyryHHBIX
TpyO UCIOTB3YIOT MyHTOBBIE
1 pacTpyOHBIE COETMHEN NS

Pacrpy6Hoe coeinHeHe —
naubosee mpoctoe (puc. 8.9).

Puc. 8.9. Pactpy6Hoe coeanHeHe
MNACTUKOBbIX KAaHANN3aLMOHHbIX TPYO

8




Pwuc. 8.10. [MonunponuneHoBble KaHann3aLUnoHHbIe
TPYObI 1 PUTHHIN

B pacrpy6 Ha KoHIle OZHON TpyObI
BCTaBJSIOT KOHEIl Apyroit TpyOsr. s
FePMETUYHOCTH COEIMHEHUSA B pacTpyd
BCTABJISIIOT PE3UHOBOE KOJIBIIO, KOTOPOE
YKPEILISAIOT TEeHBKOU U IeMEHTOM WU
6utymoM. MydroBoe coeanneHune Kana-
JIMBAIMOHHBIX TPYO BBITIOJHAETCS TaK Ke,
Kak M COeJIMHEHUe BOJOTIPOBOAHBIX TPYD
(cm. rmaBy «Cucrema BOROCHAOKEHUS

Ta6nuua 8.1. Buabl KaHann3aLUMOHHbIX TPY6

B KBapTupe u uyactHoM nomes: «Coenn-
Henue Tpy6», «Mydroi»). it pemMonTa
yJacTKa KaHAJIU3AIUU UCIIOJIb3YIOT CTOHBI.
W3 11aCTUKOBBIX TPYO JISt IPOBE/ICHST
KaHAJIU3AIMK WCIOJIBb3YIOT TPYyObl U3 TIO-
JINATUJIEHA, TTOJIUBUHUIXJIOPUIA U TIOJIN-
nporuyiena (puc. 8.10).
TMosmaTuneHoBbIe TPYObI OTEUECTBEH-
HOTO TIPOU3BO/ICTBA HE COOTBETCTRY-
0T MUPOBBIM CTaHAApTaM U TIO-
3TOMY HE TOJB3YIOTCH CIIPO-
coM. Yarre TPUMEHSIOT TOJU-
IPOIIMIEHOBbIE TPYyOBI M TPYy-
661 u3 [IBX. IIpakTuuecku exuu-
CTBEHHBII HEJOCTaTOK TpyO us
IIBX — mmskaa pabodas TeM-
nepatypa, npuMepto 70°, 1 criocoOHOCTD
BbIZIepKUBaTH 90° HA KOPOTKUIA CPOK, T103-
TOMY OHU He MPUMEHSIOTCS B MECTaX, /e
€CTb JUIUTEJIbHbIE TOPSIYNE CTOKH, HAIIPU-
Mep OIOPOKHEHNE BOJIOHATPEBATEE.
Jluist M3roToBJIeHNsT KaHAJIU3alMOHHbIX
TpyO M3 MOJIUNPONKUJIEHA U UX COCMHU-
TEJIbHBIX 3JIEMEHTOB UCIIOJIb3YETCSI METO/
ropsaeil  SKCTPY3MM U3 CTaOWIN3HPO-
BaHHoro mnoJsiutponuieHa. [lonoxurennb-
HBIE CBOICTBA TOJUMPONUIEHOBBIX TPYO:
YCTONYUBOCTH K XUMUYECKUM BO3/I€1ICTBU-
sIM, XOPOIIIMe TUPABJIMUYECKUE CBOMCTBA.

Marepuain

Onucanue

Cpoxk
cay;k0b1, Jer

Bonee 100

Yyryn

ITonHass 3BYKOM3OJLALMS, HAJEKHOCTb M JIOITOBeY-
HOCTb, CTOMKMIT K KOPPO3UU, IPOYHBIN K Pa3pPbIBAM.
CrroskHOCTH MOHTaXa U GOJIBIITas Macca

IInacrux

[lomunponunen

BoigepskuBaer KosiebaHue TeMIEpaTyp, He IMOjBep-
JKEH CBETOBOMY CTapeHMIo, YCTONYNB K XUMUYECKUM
BO3JICHCTBUSIM, BBIJIEPKUBACT THUPABIMYCCKIE Y/1a-
PbI, IPOCTOTA MOHTAKA C TIOMOII[bIO pacTpyba u pe3u-
HOBOTO KOJIbI[A

J1o 50

1IBX

Heropiou, criocoben k caMo3aTyXaHHIo.
Huskuit TeMiiepaTypHblil PeKUM, HETb3sT HCIOTb30-
BaTh JIJIsI TOPSTIUX CTOKOB

ITo 50
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Puc. 8.11. CoeiuHeHMe NNacTKOBbIX KaHANN3aALUMOHHbIX TPy6

Taxue TpyOBI He OKUCJISIIOTCS, HE TIO/IBEP-
JKEHBI KOPPO3WUH U HE 3aPACTAIOT U3HYTPH,
UMEIOT TJIAJIKYI0 MOBEPXHOCTh ¥ MAJIO Be-
CAT. OCHOBHbIe BU/Ibl KaHaJIN3aIllMOHHbIX
Tpy0 mpescTaBensl B Tabsuite 8.1.
IInacTukoBbIe KaHAIU3alMOHHbIE TPY-
Obl MOHTHPYIOT C MOMOIIBIO COEIMHEHUTH,
BBITIOJIHSIEMBIX TI0 THITYy pacTpyOHbix. Ha
OJIHOM KOHIIe TPYOBI pactionoken HeGob-
110#1 cpes ¢ (hackoii, a Ha APYroM HAXOUT-
¢ MydTa ¢ YIJIOTHUTETHHBIM KOJIBIIOM
BHYTPH, KOTOPOE 0OXBATHIBAET KOHET] BHY-
TpeHHel TpyObI U [eaeT coeIMHEeHne Tep-
MeTuaHbIM (puc. 8.11).
TpyOy BCTABAAIOT B COEAMHUTENHHYIO

MydTY 710 yIOpa, a mo-

TOM BbIHMMAIOT Ha

1,5 cM Hasanm, B pe-
3ysbTate 06pasyer-
cst ieMmiepHbIii 3a-
30p (puc. 8.12).

Puc. 8.12. CoegnHnTeNbHbINA
ANEMEHT [N NNACTUKOBbIX TPYO

[LnacTukoBbie TPYOBI UMEIOT GOJIBINON
KO3(DUIMEHT TEIJIOBOTO paCITUPEeHNUs,
U JUIMHA KOHYHMKA TPYOBI, BCTABIEHHOTO
B My(TY, MOJKET YBEIMYUTHCS HA HECKOJTh-

KO MIJLTUMETPOB. Be3 gemidepHoro 3a30-
pa TpyObI TIPOCTO TIEPEKOCHT.

Y100l MOACOENHATD CTUPATBHYIO U MO-
CyAOMOE€YHYIO MallIMHbI, UCITOJIb3YIOT FI/I6‘
KYO CAHTEXHUYECKYIO TOIBOJIKY.

B kananmsanonHom Tpy6o-
MIPOBO/IE IPUMEHSIOT (PUTUHTU
pasInIHBIX (HOPM U BUIOB
(puc. 8.13). Hanpu-
Mep, TPONHUKO-
BbIe (hUTHHTH
y100HbI IS CO-
eIMHEHUST PAKO-
BUH CO CTHPAJIb-
HBIMUW WJIA TTIOCY -
JTOMOCYHbIMU MalllMHAMU.

Puc. 8.13. OuTuHr ¢ pe3nHoBoi
n3onaumen

Kak Buamm, pasnooGpasue CTpOUTEND-
HBIX MaTepuaiOB MMO3BOJIAET BBITIOJTHUTDH
paboThl 10 06OPYAOBAHUIO JIOMa KaHAJIH-
3arueil 6e3 OrPOMHOTO TPyZa U GOJIBITIX
3arpar.

Hauunaem mpokiaziKy KaHaIM3aIoH-
HBIX TPYO B JIOME C MOJTOTOBJIEHHOTO 3a-
panee rpoekTa (puc. 8.14).

Ly



Puc. 8.14. [oarotoBneHHas cxema kaHann3aunoHHbIX Tpy6 B OMe

TpyObl ycTaHABIMBAEM COTJIACHO ILJIAHY,
VUUTBIBAST UX MPAaBUJIbHBIN YKJIOH. Hamom-
HUM, TPYOBI IUAMETPOM JI0 5 CM BKJIIOUHU-
TEJILHO YKJIABIBAIOTCS IO/l YKIOHOM 3 %,
a Gonee 5 cm — oy ykmonoM 2 %. Takum
o6pasoMm, Ha KaxkIblii MeTp KaHajiusa-
[IMOHHOU MaruCTpajy 1O HAMPaBJICHUIO
K CTOSIKY YPOBEHb JIOJIKEH TIOHMIKATHCS HA
2-3 cm. Hakiyion KOHTPOJMPYEM € ITOMO-
IO OOBIYHOTO YPOBHSI JIHHON 1-1,5 M,
CMOTPHM, TJIe OKaKETCST My3BIPEK MPU Ha-
KJIOHE 2 CM, TaM U yCTaHaBJMBaeM TpyOy.
Bosbmem st MonTaka Tpyosr u3 IIBX.

OHU TOAXOMAT JIJIST COEAUHEHUST C JIEO-
OBIME JIPYTUMU BUAAMU TPYO, MO BECAT,
JIETKO ~ PACIUJIUBAIOTCS  OOBIKHOBEHHOM
MUIJIOH, HEOOXOAMMO TOJBKO cOOJ0aTh
poBHOCTH pactuia. [Ipu coeluHeHN Y IBYX
TpyO HEOOXOAMMO MCIOJIb30BAaTh PE3UHO-
BYIO IPOKJIAAKY, OHA OOECIIEYNT FepPMETHY-

88

HOCTB coegunenus. Takum o6pasom, cobu-
paeM HeGOJIBIINE OTPE3KU KOHCTPYKIINH,
KOTOpBbIE TIOTOM MOHTHPYEM Herocpe/i-
CTBEHHO Ha MECTE.

JI1a cucTeMbl CIMBa HEOOXOIMMO MC-
MOJIb30BaTh TPYOBI OTPEETeHHOTO Jna-
MeTpa:

Q IEeHTPATBHBIN CTOSK W CIUBHON OTBOJ

yautaza — 100 mm;

O BepTUKAJbHbIE  OTBOJIbBI

65—70 Mm;

0 KOMOMHUPOBAHHBIA CJIUB BAHHBL U pa-

KOBUHBI — 50 MM;

O BaHHBI U paKOBUHBI — 40 MM;
Q Moliku u 6uge — 32 MM.

Eme pas s3arsigHeM B cXeMy KaHAJIHM3a-
WU U IPUCTYIIMM K MOHTAKy BCero Tpy6o-
mpoBoja (puc. 8.15-8.18).

CucreMa KaHa/JIU3allMKU IIOJHOCTHIO
rOTOBA JIJISI YCTAHOBKM CAHTEXHUYECKUX

CTOAKa  —



Puc. 8.15. Otnnnieaem Tpy6bi n3 MBX HOXOBKOI

Puc. 8.17. Cobupaem KopoTKue 0Tpe3Km
TpY60NpoBOAA

Puc. 8.16. icnonb3yem ans coeauHeHns ayx Tpyo
PE3HOBYI0 NMPOKNAKY

npubopos. B zakioyerne MOHTaxKa Bbi-
XOJIHbIe OTBEPCTUsI 3aKPbIBAEM 3arJIyIii-
kxoii. Ha mmockoctu cobupaeMm OTHENb-
Hble YYacTKH TPYOOIPOBOIAA, KOTOPbIE
3aTeM TOCOeIUHSIEM K TOTOTOBIEHHBIM
BbIXO/THBIM OTBEPCTHUAM Y€pe3 PE3NHOBBIE
MIPOKJIAKL.

Cucrema ciuBa HaumHaeTCs ¢ cuoHa,
KOTOPBIi BBITJIAANT Kak S-00pasHbIil nim
P-o6pasubiii orpesok tpybsr (puc. 8.19).
Cucdon mpenoTBpaniaeT Monajane He-
TIPUATHBIX 3aIl1aXOB B ITIOMEIIEHUE.

Puc. 8.18. 3akpbiBaem BbIXOAHOE OTBEPCTIAE
3arnyLuxon

Puc. 8.19. CucpoH B cucteme cnmea




Yro0bl MPUHSATH CUCTEMY BHYTpPEHHEN
KaHAIM3aIMM B DKCILIyaTaruio, HeoOXo-
MO TIPOKOHTPOJIUPOBATH KAYeCTBO BbI-
[IOJIHEHHBIX PaboT.

Jlyist 5TOTO B KaHAJIU3AIIMOHHOM TPY6Oo-
MIPOBO/IE TIPOBEPHIM:

Q cMOHTHPOBaHHBIE TPYOBI (CPABHUM BbI-
MOJTHEHHYTO PabOTy ¢ TPOEKTOM);

Q c6opKy pacTpyOHBIX coepMHEHUI (OHa
JOJKHA OBITH BBITIOJHEHA /10 MOHTAXK-
HOU MeTKN);

O COOTBETCTBUE PACIIOJIOKEHUS dJIEMEH-
TOB Kpemnexa u crnocoboB (pukcanun
Tpyb cxeme;

QO HAJAEKHOCTh 3aKperieHuss Tpyborpo-
BO/JIA;

O OTCYTCTBUE B COEIUHEHUSX U3JIOMOB,

COOTBETCTBUE YKJOHOB TOPU3OHTAJIb-

HOTO TPyOOTPOBO/IA BBINIEYKA3aAHHBIM

TpeboBaHUAM,;

MPABUJIBHOCTD YCTAHOBKU CAHTEXHUKII;

OTCYTCTBHE B CAHTEXHUKE 3aCOPOB

(puc. 8.20).

00

Puc. 8.20. lposepsiem Hanu4me 3aC0P0B B YHUTA3E

Saill

Puc. 8.21. [ponus Boab! Yepes CMECUTENb

[IpoBepUM TEPMETHYHOCTH TPYOOIPO-
Boma. /I aTOrO TMpOBEAEM THUApPABINYE-
CKUE€ HCIbITAaHUSA YiKE CMOHTI/IpOBaHHOfI
KaHaJIM3aIMOHHON cucTeMbl. VTak, oznmo-
BPEMEHHO OTKPHIBAEM OOJIBIIYI0 YaCTh
75 % caHuUTapHBIX TPUOGOPOB U OCYIIECT-
ByigeM mposuB Boael (puc. 8.21). Bomy
JIbEM POBHO CTOJBKO BPEMEHU, CKOJIBKO
OyJeT J0CTATOYHO I 0cMOTpa Tpybo-
POBOJIA.

Puc. 8.22. MNpoBepka CTbIKOB TPYO HA repMETUYHOCTb



VcnbrTanus mpoiieHsl YCIENTHO, eI
Teup He Obla oOHapysKeHa HU B Tpybax, Hu
B MecTax coefunennii (puc. 8.22).

[Tocsie Toro kKak Bce mpOBEpPEHO, Teueit
1 3aCOpPOB He OOHAPY/KEHO, CaHTeXHUYe-
CKUMU IPUOOPAMU MOKHO MOJTb30BATHCA.

BHewHAq KaHanu3auusa 3aropoaHoro goma

KanasmusanuonHast cetb cOOCTBEHHOTO
JIOMa COCTOUT U3 IBYX YacCTel: U3 TOMOBOM
u JIBOPOBOI Kananmuzaiuu (puc. 8.23).

O BHYTPHU/IOMOBbBIX KaHaJM3alITMOHHDBIX
YCTPOMCTBAX PaccKasaHO B TIPEbIIyIeM

R e I

3 £k

Yro6bl BHIBECTH KaHATUZAIMOHHYIO TPY-
Oy 13 oMa, B (DyHIaMEHTE MPOJETbIBAIOT
OTBEPCTHE, KY/a KJIALYT TUIb3Y, Yepe3 KO-
TOpYyt0 Oy/IeT MPOXOAUTH BBIXOJHAS TPyOa
(puc. 8.24).

Beixozmuyio TpyOy m3 moMa yKIaabBa-
10T HUJKE YPOBHSI IIPOMEP3aHUs TPYHTA:
B llenrpanbuoii Poccun ato 1-1,2 M B TOM
cjlydae, ecJiM Ha YJIaCcTKe MPeIyCcMOTpeHa
ABTOHOMHAST CHCTEMA KaHajusaiuu. Boi-

Puc. 8.23. bnaroyctpoeHHas aBTOHOMHAs KaHan3auyoHHas CUcTeMa B 3aropoHoM JOMeE

paszene. K 1BopoBoii KaHAIM3aIMOHHON
CETH TOJKJIIOYAIOTCA OTIEIBHO CTOAIINE
00BEKTHI Ha yuacTKe (Takue, Kak OaHst, bac-
CellH 1 BBIXOJ KaHAIM3aIlMOHHOIO TPyOo-
MIPOBOJIA U3 JIOMA).

¥

XOJHYIO TPYOY JI0CTATOUHO YCTAHOBUTH Ha
ray6use 0,5 M, TIOCKOJIbKY OHa OyzeT To-
CTOAHHO HpOFpeBaTbCH TEIlJIbIM BOSZ[yXOM
OUYNCTHOHN YCTaHOBKH.

OT KaHaJIM3aIMOHHOTO CTOSIKA U3 JIOMa
BOJIBI OTBOZIAT K cenTuKy. CenTuk — cuc-
TeMa OYMCTKU CTOYHBIX Box (puc. 8.25).
Mesxy CTOSIKOM ¥ CEeITHKOM paciojara-
10T CMOTPOBO# KOJIOZIeTl. Y4acTok TpyObl,
KOTOPBII BeET OT CTOSIKA K CMOTPOBOMY

Hilien



ypOBeHb YUCTOro nona

Puc. 8.24. Cxema BbiNyCcKa KaHANM3aLUMOHHOO CTOSIKA: 7 — CTOSIK; 2 — PEeBU3NS; 3 — KpenneHue
CTanbHbIM KPHYKOM MO pacTpy6; 4 — 0TBOA nof yrnom 135°; 5 — npo6Ka npo4ncTky;
6 — CTanbHas rnb3a; 7 — 3a01BKa 113 CMOJSHOTO KaHaTa;, 8 — LIEMEHTHbIA PacTBOp

KOJIOJIITY, HA3bIBAETCST BBITYCKOM, a IO-
CJIEIHNI KOJIOZIEL] [IePejl CEIITUKOM — KOH-
TPOJIbHDBIM. ﬂJH/IHa BbIHyCKa 3aBUCUT OT
muamerpa TpyObl. st 50-MusmMeTpo-
BOW TpyOBI OHa COCTaBJsAET /10 8 M, JUIs
100-musmnmerpoBoit — 10 12 M u s
150-MumIUMETPOBOI — 10 15 M.

Cenrukn ynasmmsaior 30—35 % 6uosory-
yeckux s3arpsisHennii u 70—-80 % BaBereH-

Puc. 8.25. Centuk 3aBOACKOr0 NPOK3BOACTRA
113 NONN3TINEHA

]|

HBIX yacTil. /laHHoe yCcTpOHCTBO MTO3BOJIACT
He HaKarmBath CTOKH, OHO OBICTPO OUHIIa-
€T WX U He IaeT UM 3aranBaTh. CenTuku Mo-
TYT COCTOSATH KaK M3 OIHOMN, TaK M HECKOJTb-
kux Kamep. [IpocToit 61oI0rndecKuii cenTuk
nMeeT JiBe Kamepol (puc. 8.26); Ha TOPHBIX
yUYacTKaX, TJie HEBO3MOKHO OPTaHU30BaTh
OPOCUTETTBHYIO IPEHAKHYIO CUCTEMY, CETITUK
JIENIAIOT 3- ¥ 4-KaMEPHBIM C BBIXO/IOM TIOUYTH
YUCTOW BOJBI /i TosimBa. CunMrtaercs, 9To
MPAMOYTOJIBHBIA CENTUK JiydIrie B pabote,
4yeM KPYIJIbLA.

TBepzbie opraHnvecKue BelecTBa A0-
JKHBI OCECTh Ha THO B TIEPBOI KaMepe CJIo-
€M 1JIa, KOTOPBII BBIYEPIIBIBAIOT 3—5 pa3
B rojiy. Bo BTOpO#l Kamepe ocesiaeT MuHe-
pasbHbIil ocagok. OcBeTyeHHAs JKUIKOCTD,
MOTIABIIAS BO BTOPOM OTCEK, MPOIOJIKAET
MyTh K OYUCTKE B COOPYKEHUAX TMOJ3EM-
HOU (uabTparum, Takux Kak (QuibTpa-
IIMOHHBIN KOJOJIEIl, MecUaHO-TPaBUNHbBIN
buapTp MM GUABTPAIIMOHHBIE TPAHIIIEH,
KOTOpbIe MOHTHUDPYIOTCS B MOYBE W SBJISI-



Puc. 8.26. YcTpoiicTBO ABYXKAMEPHOrO CEnTiKa: 7 — BXOA; 2 — BO3AYX; 3 — WN; 4 — KOpKa;

5 — MUHepanbHbIi 0CafoK; 6 — BbIXOA

I0OTCA OTJIMYHBIM MECTOM [JId O6I/ITaHI/IH
MUKPOOPraHU3MOB, Ybd IMHUIITa — OpraHu-
yecKue 3arpsstenus. B mporecce moea-
HUS <IJIOXMX» OaKTEpPUH OHM OUYMIIAIOT
CTOYHbIC BO/bI. CTeHeHb OYUCTKHN CTOKOB
MOJKET TOCTUTATh 95 % Ha BBIXOJIE U3 CETl-
THKA II0CJIe TIECYAHO-TPABUITHOTO (DUIBTPA,
YTO IIO3BOJIAECT OTBOAUTDH OUYUIIIECHHBIC CTO-
ku Ha rpyHT. Ha pucyske 8.27 uzobpaskeHa
cXeMa yCTPOUCTBA KaHAU3AIUH C [BYXKa-
MEPHBIM CEIITUKOM.

Ceronus crienuaaIn3upoBaHHbie (PUPMBbI
IpoaaloT TOTOBbIE CEIITUKU, M3TOTOBJICH-
HbI€ U3 TIPOYHOTO MOJIUITIIEHA TOJIIUHOM
15-30 mMm. Taxue cenTuku mpovHbIe, Jer-
Kue, poaroseunsie (110 S0 JeT skcrIyaTa-
[UU) 10 CPABHEHUIO C METALTHYECKUMMU
nmm Geronnbivu (puc. 8.28).

MuHuMaIbHO pasMep CernTHKa Paccyu-
TBIBAETCSI HA CEMbBIO U3 TPeX 4YesioBeK. Ero
raybuna cocrasaser we menee 1,3 M or
YPOBHA cTOKA BoJI, iupuHa — 0,8 M, a mua-
meTp — 1 M.

CenTuk M0KEH UMETD TIOABOJISIIYIO
U OTBOAAILYIO TPYObI, PACMoONOKEHHbIE

Puc. 8.27. Cxema CUCTEMbI KaHaNM3aLmUK ¢ BYXKAMEPHbIM CENTUKOM 1 (DUILTPALMOHHbIM NONEM: T — CENTHK;
2 — NOTPYXKHOIT HACOC; 3 — PacnpefenuTenbHbIi KONOAeL; 4 — none NoA3eMHoN MUNLTpaLK




Puc. 8.28. betoHHbIl cenTrk

HIJKE YPOBHS NpoMep3anus rpyHta. OT-
BoJAIast TpyOa BesieT B (PUIIbTPAITMOHHBIN
kousoztett. IToxBomsiniyto TpyOy pacrosia-
raioT Ha 5 cM Bbiie oTBozsieil. CenTuku

nematores u3 6eToma, JKenezobeTona, Gpesen
(puc. 8.29) wnu kupnuya (puc. 8.30).
BuyTpeHHne cTEeHKN KUPIUYHOTO WU
GETOHHOTO CENTHKA 3aJMBAIOT I[EMEHTOM
C apMHUPOBAHHEM, a AHO — OETOHOM.
BHEIHIOI TTOBEPXHOCTH CENTHKA OKPY-
JKAIOT TJIMHUCTBIM cjoeM: 20 cM — [Ist
KaMEHHOTO uJjaun KI/IpHI/I‘{HOl"O CeIITUKA
n 30 cM — 1 KeIe306eTOHHOTO Win Oe-
TOHHOTO. IlepekpbiThs JIydllle BCEro je-
JIaTh KeJNe306eTOHHBIE, OIHAKO B IIEISAX
9KOHOMUUN Z[OHyCTI/IMbI nu [[epeBHHHbIe 1ie-
PETrOpoOJIKH, TIOKPBIThIE cMOJION. betonHOoe
nepekpuITHe 000paunBaoT PydEPOUIOM,
VKPEIIAIOT OPEBHAMU 1 HOKPHIBAIOT CJI0EM
6eToHHOI cMecn TommHoi 5—7 M. Beton-
HYIO CMECh JIEJTAIOT M3 TPEX YacTell 1meMeH-
ta Mapok 300, 400 u 500 (mompasmeneHue
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Puc. 8.29. YcTpoiicTBO ABYXKAMEPHO0 CENTIAKA 113 OPEBEH: 7 — CTeHKa CenTuka U3 GPeBeH AUamMeTpoM
120 MM; 2 — FUHNCTbIA 3aMOK; 3 — TPOVHWK; 4 — BEPXHII MOK; 5 — yTennuTenb (Conoma);

6 — HIDKHWI NIOK; 7 — NepennBHOe 0TBEPCTHE

o4l



Puc. 8.30. YcTpolicTBO KMPMN4HOro cenTuka: 7 — Bo3AyLIHOe 0TBepcTre 250 x 250 MM; 2 — nepenunsHoe
otBepcTre 250 x 250 MM; 3 — BEHTUNALNOHHAS TPYOR; 4 — YANUHSIOLLNAR YyryHHbIA NaTpyooK;

5 — BNYCKHOW TPOMHUK; 6 — BbINYCKHON TPOAHNK; 7 —

(hntorapka; 8 — yTenneHHas [epeBsHHas KpbILLKa;

9 — KpenexHblit XomyT; 70 — Kpblluka MoKa; 77 — noasoAaLLuii py6onposog auameTpom 100 mu;

12 — otBOAALMIA TPY6ONPOBOA AnameTpom 100 Mm

110 MEXaHWYIECKOI MTPOYHOCTH) W OJTHON Ya-
CTH IIecKa, 3aTeM K Heil 106aBIaIoT mebets.
Jlist Goubinieid 9 heKTUBHOCTH paciierLie-
HNA B3BCHICHHDLIX YaCTUIl CEeroHA NCIIOJIb-
3y10T GUOTIpETIapaThl, pa3 B FOJI OCTATKU UJIa
BBIBO3SITCS ACCEHU3ATOPCKON MAITIHOM.

DunabTpanuoHHblii Kogoern (prc. 8.31)
npeaHasHaYeH s OMOJIOTHYeCKO OUnCT-
KU1 CTOYHBIX BO, KOTOpre 6bIJII/I Hpez[Ba-
PUTETHHO OCBETJIEHBI B CETITHKE.

[l71s1 Toma Ha OIHY CEMbIO TPOEKTUPYIOT
GUABTPAIIMOHHBIN KOJOJET TPOTTYCKHOM

criocobuocTbio 10 1 M B menb. Jlannoe
COOPYIKEHHE CTIOCOOHO MPOBECTH TIOJTHYIO
Guosornyeckyio ounctky npu BITKmonn
(nosHoe GuoxuMmuUeckoe morpediaeHue
kucaopozaa) 10 90 %, Mo B3BEIMEHHBIM Ya-
ctutiam — 710 60—-70 %. @uabTpanoHHbIe
KOJIOJIIIBI YCTPAMBAIOT B TPYHTE, XOPOIIO
MPOIYCKAOMEM BOJY, — MeCYaHUKe WJIU
cynecu (puc. 8.32). B Bomonenponuia-
€MbIX TPYHTAX YCTAaHABJUBAIOT MECYAHO-
rpaBuiitbie GuabTpbl. OUIBTPAIMOHHBII
KOJIOJIEN] BBITJISAUT Kak miaxta 6e3 JHa,
nmeionas orseperus B crerax. Crangapr-
HBIH pasmep MpsMOYTOJBHOTO KOJIO/IA —
2 x 2,7 m, ero raybuna — 2,5 M.

MEs!
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Puc. 8.31. QunbTpaumoHHbIi Konogew

6 7

250 mm
Puc. 8.32. Cxema dunbTpaLoHHOro Konoaua: 7 — xene306eTOHHOe KONbLO AnameTpoM 1,5 u;
2 — (hUMbTPALVIOHHAA 3aCbiNKa 13 LWEOHS; 3 — rpaBuid, ebeHb; 4 — KaMeHb; 5 — NIePEBAHHAS KPbILLIK;
6 — KUPNNYHAA KNAJKA; 7 — COMOMA; 8 — YyryHHbIV NIHOK, 9 — BEHTUNALMOHHAA TPYOQ;
10 — nnuTa NepekpbITUS

Salll

Kosozer; MokeT HAXOAUTHCS He MeHee
yeM B 8 M ot ;xuioro goma. CTeHKH KO-
JIONIA JIEJIAI0T M3 KUPIUYa, USHYTPHU T10-
KPBIBAIOT TIEMEHTHBIM pacTBOpoM. Ha aHO
BBICBIIAIOT CJIOM IMEOH MU IPaBHs TOJI-
o oT 0,5 10 1 M, KOTOPBIH BBITIOJTHSIET
bynxmmio busnbrpa. BHennne cTeHKA KO-
JIozIa 0OCBIIAIOT TEM K€ MaTePHAJIOM.

JluameTp vacTuil 3aChIIIaeMOT0 MaTepH-
aja 1oJoKHa cocTaBisaTh oT 10 7o 70 mm.
Croutible BOIbI TOABOJAT Ha BICOTY 15 cM
OT TOBEPXHOCTH (PUJILTPAIIMOHHON 3aChITI-
K, Ha KOTOPYIO B MeCTe MaJIeHIs BOZ yCTa-
HaBJIMBAIOT I[epeBﬂHHbeI HIUTOK C KaMHEM.
Bonpr nonagaior Ha 60JbII0N KaMeHb, yaa-
PSIIOTCST O HETO U PAaBHOMEPHO PacIipeieisi-
I0TCA TI0 BCEH TTOBEPXHOCTH KO-

Jomia. B crenax Kojoxama Ha
- YPOBHE PACHOTIOKEHWS CTOU-

1800 mm




HBIX BOJ TIPOMETBIBAIOT HeOOJBIINIE OT-
BepcTHs pazmMepoM 50 MM Ha PacCTOSHUU
100 MM gpyT oT Apyra. HapyskHbie mazyxu
(OUIBTPAIMOHHOTO KOJIOIIIA TAKIKE HATIOJ-
HSIIOT 3aChINKoi Ha mmpuny 250 mm. /lHo
(OUIBTPAIIMOHHOTO KOJIOAIA JIOJIZKHO pac-
[IOJIATAThCSI HA BBICOTe MUHUMYM 1 M OT
T10/I3EMHBIX BOJIL.

OuncTKa CTOYHBIX BOJ B (PUITHTPAIINOH-
HOM KOJIOJIIIE TPOUCXOUT TAKUM 00PasoM,
YTO B3BEIIECHHbIE YACTHUIIBI OTCOEIUHSIOT-
csi B (uabTpe, PACIoJIOKEHHOM Ha JIHE,
1 B IIPUJIEKAIIEM CJIO€ TPYHTA.

Opranuyeckue BeleCTBa, PacTBOPEH-
HBIE B CTOYHBIX BOJAX, COPOUPYIOTCS, A TOC-
Jie 3TOTO OKUCJISIOTCS Ha TOBEPXHOCTH 3a-
IPY3KH.

B ¢uabtpanmnonnom kojoie obs3a-
TEJILHO YCTAHABJIMBAIOT BEHTHJISAIMOHHYIO
TpyOy, KOTOPast BLIXOIKT HA TIOBEPXHOCTH HA
70 cm. Komozert takyke 060pyIoBaH IBYX-
YPOBHEBBIM JIIOKOM C JIBYMSI KPbIIITKAMH,
MESK/Ly KOTOPBIMH 3aChITIAETCS YTEIITUTE b
B BHJI€ COJIOMbI MJI MUHEPAJIbHON BaTBI.

B cayuae oTcyTcTBHS Ha yuyacTKe Iiec-
YaHOTO TPYHTA W BO3MOKHOCTH OTBECTU

B HETrO CTOYHLIC BO/IbI B Ka4yeCTBE BTOpOﬁ
CUCTEMBI OYUCTKU CTOKOB TIOCJIE CENTHKA
BBICTYMAIOT IT€CYAHO-TPABUIHBIC (DUITBLTPBI
(puc. 8.33).

OuurienHasg Bojia mocJje HUX MOCTyTa-
eT B TMoHmKeHne perabeda. [Ipoumexomnt
OGuoJIOrNYecKass OYMCTKA CTOYHBIX BOJ
B €CTECTBEHHDLIX yCJIOBUAX. OpraHI/I‘leCKI/Ie
COC/IMHEHUST OKUCIAIOTCS Ha IMeCcYaHo-
rpaBUitHOM (bUJIBTPE, KOTOPBIN pacioJia-
raeTcst MeXIy JAByMsI TPyOaMiL IpeHasK-
HOUM m opocuTesbHON. CTOKM TOCTYMA0T
B OpocHTeNbHY 0 TPYOy 13 cenrruka. [Ipoii-
[T CKBO3b CJION (hpUIBTPA, OHU TOMANATOT
B JIPEHAKHYIO TPYOY W BBIBOISTCS Hapy-
xKy. Ha ocHoBe cenTukos cospaior u 6o-
Jiee COBEPIEHHBbIE CHCTEMBI KaHATU3AIIUN
(puc. 8.34).

B cenTuke ocepaior TBepible YaCTUIIHI,
MocJie 3TOTO BOJIA HACOCOM 3aKauMBAETCS
B TeXHOJIOTHYecKUi pesepByap. Ente oun
HACOC 3aKauyMBaeT BO3AYX B TEXHOJOTHU-
YecKUi pesepByap, TO €CTb IMPOUCXOJIUT
MIPOIECC asPallii, KOTOPBI YCKOPSET pe-
AKIMIO pacrajia OPraHUYecKUX OTXOIOB.
C IIOMOIIIBIO XMMHNYECKUX BEIIECTB U3
CTOYHBIX BOJI yAATSAIOT coeuHeHuns: hoc-
(hopa. Ouuriennas Bojia BbIBOJIUTCS YePe3
JIPEHAK.

Puc. 8.33. YcTpoiicTBO NEcHaHo-rpaBuiiHbIX (DUALTPOB: 7 — YTENNAKLAS 06CHINKA; 2 — FMUHUCTBIN 3aMOK;

3 — rupou30nsLms; 4 — 30Ha OPOLLIEHNS (LLIEOEHB); 5 — MECOK; 6 — BEHTUNALIMOHHbIA CTOSK;
7 — NOABOAALLNIA TPYOONPOBOL; 8 — OPOCUTENbHbIE TPYOHI
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Puc. 8.34. CoBpemeHHas CIICTEMA 04MCTKI CTOYHbBIX BOJ
Ha OCHOBE CENTVKA: 7 — NOABOAALLINIA KAHANN3ALMOHHBIN
TPY60NPOBOA; 2 — BO3BPALLIEHNE 0CAfKa; 3 — YCTPOWCTBO
1031POBAHISE; 4 — 0CAA04HbIA XUMUKAT, 5 — OTBOAALLMIA

TPY60NPOBOA; 6 — NOBEPXHOCTb 0CAKA; 7 — adpaLlng;
8 — npouecc noaayn

Tpy6onpoBoa BHENTHEH KaHATU3AINN
YCTPaMBaOT U3 MOJUITUIECHOBBIX TPYO
Boicokoi mpounoctu (IIBIT). Kanamuza-
IIMOHHbIC pr6bI, KaK " BOJOIIPOBO/IHBIE,
MOJUKHBIL OO TIposierath Ha TayOuHe,
HCKJIIOUAIONIell uX mpomepsanue, Jubo
WMETDb XOPOIITYIO TeTIOU30IAINIO WJIH T10-
norpes. Ilpesxme yem pbITH TpaHIIelo Ha

Puc. 8.35. Pasmeyaem KonbILIKaMu 11 LLIHYPOM
pacnonoxeHue Tpyoonposoaa

y4YaCTKe, Pa3MevaeM IIPOKIAIKY
TpyOOIIPOBO/IA HA MECTHOCTH
KOJIBITIIKAMU, MESK/Y KOTOPBIMU
natsirusaeMm muyp (puc. 8.35).

Bo Bpemsi pbIThba TpaHIiien
3€EMJIIO U3 HEe BBIHMMAIOT U CBa-
JINBAIOT HAa OHY CTOPOHY, CO-
6mopas paccrosiiue 0,5 M OT
kpas (puc. 8.36).

PpiThe TpaHIIen nponusBoaAT
CHM3Y BBEpX IIPOTUB TEUYCHUA
CTOYHBIX BOJ B TPyOONpPOBOJIE.
[MTupuna TpaHIIen J0JKHA Tpe-
BbIIIATH Hapy}I(HbIﬁ JAaMeTp
Tpy6onposoaa Ha 40 cm. Crenbt
TpaHIIen YKPEILISIOT, eCJIU OHU
nozaBepkensl  obchimanuo.  Henocpesa-
CTBEHHO HA JHO TPAHIIEN MOXKHO YKJa-
JBIBaTh TPYObI, €CJIU TPYHT MPEACTABJIEH
CpeAHUM WJIN KPYITHO3EPHUCTBIM MTECKOM,
CYIIECSIMU B CYXOM COCTOSIHUH, MEJTKUM U
KPYITHBIM TpaBueM. Ec/ii TPYHT TJIOTHBIN
1 TBeP/Iblif, HA IHO YKJIABIBAIOT TTOAYIIKY
M3 C€J0d Tecka W rpaBug (MaKCHUMaJb-
HbI pasmep yactuil — 20 mm). Tommu-
Ha Kaxzaoro ciaog — 10—15 cm, He Goree.

Puc. 8.36. Bbipbitas TpaHLes



Boutoxkennast mogyiika He YIIOTHSIETCS
(ucKIIIOUeHne COCTABJISAET CAyYail, Koraa
paccTosinue 10 CMOTPOBOTO KOJIO/IA PaB-
HO 2 M).

ITpu mposegennn pabor Ha cirabbIxX
IPYHTAX, CKJOHHBIX K OOPYIIEHUIO, TIPO-
BOJUTCS YKPeIJieHne OOKOBBIX CTEHOK
C TIOMOIIBIO TOPU3OHTANBHBIX IOCOK (TOJI-
mmHa — 40-60 MM), KOTOpBIE ycTaHaB-
JIUBAIOTCS B BUJle ONATyOKU U OMUPAIOT-
cs1 Ha BepTHKaJIbHbIE Opychsi. B kauecTBe
JOMOJTHUTENBHOTO YKPEILIeHUsT CTEeHKU
omayOKy 3alUIAIT TOPU3OHTATHHBIMI
pacIopKkaMu MeXy CTEHAMHU.

He nyxmaiorcs B yKpeIJieHWU TpaH-
[IIed, BBIPBITHIE B IIECYAHOM U KPYITHO-
06s10MOYHOM TpyHTE TaybuHoit 1 M, B cy-
necssx — ayTh Oosiee 1 M, B CYTJIMHUCTBIX
U TJAMHUCTBIX TPYHTaX — TIyOMHOW Ha
1,5 M, B OYeHb MPOYHBIX CYTJIHHUCTBIX
U TIIMHUCTBIX — HA 2 M.

[Ipesxe yeM omycTuTh TPyOBI B TPaH-
11e10, HeOOXOANMO:

0 OYUCTUTD UX OT I'PI3U,

Puc. 8.37. Coopka Tpy6 B HEOONbLLINE 3BEHbS
no 3—4 wrykn

1000 MM

Puc. 8.38. Yknaaka kaHanu3aLnoHHoro
TPY6ONPOBOAA B TPAHLLEH: 7 — NONMMPONIIEHOBAS
KaHann3aLmonHas Tpyba auamerpom 110 mm;

2 — TennoN30MLUMOHHbIN CNoit; 3 — LWEeOEHb;

4 — yTennuTeNb (NEHOMPOMNIUNEH); 5 — rPYHT

0 OCMOTPETDH 1 IPOCTYyYaTh,

QO npUMEPHUTH Ha MOBEPXHOCTH, TTOAXO/AT
Jit TPYOBI IPYT K APYTY;

O co6parb HEGOIBITIMU 3BEHbAMMU 10 3—4
mryku (puc. 8.37);

O MOJOKNUTH HA KPAIO TPAHIIIEH.
[pucrynaem x ykimaake tpy6 (puc. 8.38).

O Bepem 0HO 3BEHO, TIOBOPAYMBAEM €0
B BEPTUKAJIBHOE TIOJNOKEHNE U OIMyCKa-
€M B TPaHIIEI0 BPYYHYIO.

QO Vrnagsisaem TpyObl Ha JHE TpaHIIEH
B YCTaHOBJIEHHOM MOPSI/IKE, HAYMHAS CO
CMOTPOBOTO KOJIO/IIA, ¥ BEJEM PacTpy-
GaMu HaBCTPeYy TEYEHUIO.

Q IIpu sTOM 0653aTENBHO CIEAUM, YTOOBI
yiKe YJI0KeHHbIE TPYObI TJIOTHO MPUJIe-
TaJIn K TPYHTY OCHOBaHN:A, TO3TOMY 11O/T
pacTpybamu siesiaemM TPUAMOK.

Q IIpu yraaake Tpy6 cobmiogaem Heobxo-
JIIMBIH YKJIOH U3 pacuera 2 % (2 cm) Ha
1 mor. M oTHOCUTENILHO TOpU30HTA. Eciin
crenath yKJIoH Gogiee 5 %, CKOPOCTD T0-
TOKa BOJbI YBEJIMYUTCA, a HEYHUCTOTDHI
GyayT 3actpesaTh B Tpybonposose, 06-
Ppasysi IpoOKy.

liss



O TTepex Tem Kak 3achIaTh TPAHIIIEIO, TPO-
BepsAeM MPaBUJIBHOCTD YKAAIKU TPyOO-
npoBoga. JIJist 3TOr0 B Hayaje OJHOTO
oTpeska TpyOONPOBO/Ia yCTaHABIMBAEM
(honapp WM cBeuy, Ha IPyromM KOHIIE
CMOTPUM B OTBEPCTUE UJIN CTAaBUM TYy/la
3epKasio oy yriaom 45°. JloiskeH ObITh
BUJIEH TTIOJIHOCTBIO BECH KPYT, BO3MOKHO
cMelenye b Ha |/, iuamerpa.

0 Ha tpyGy MOKHO TIOJIOKUTH CJION YTel-
JINTEJIA B BHU/I€ TIEHOIIPOIINJIEHA U TOJIb-
KO ITOTOM 3aKPBITh TPYHTOM.

Y cTpolicTBO aBTOHOMHOU KaHATIN3AI[UN
3aTOPOIHOTO JIOMa — JIeJI0 BechbMa He-
serkoe u 3atparHoe. CTOUT 1 TOPYyYaTh
COOpY:XeHHe BHEJOMOBOHM KaHAIMU3AIN-
OHHOI CeTH CHEeIUATUCTAM WU 32 [0
Jrydiine B3AThcs caMuM? PemnaTh, KOHEU-
HO, BaM.

PaceMoTpuM 1oipoGHO YCTAaHOBKY ca-
MO ITPOCTON cUCTeMbl aBTOHOMHOM KaHa-
JIN3AIUHU, COCTOSATIEH M3 TBYXKAMEPHOTO
CEeNTHUKA U (DUJIBTPAIIMOHHOTO KOJIOMIIA, 32
Tpu aus (puc. 8.39).

CoryacHO cxeme, 10 KOTOPOH yKJIa/bl-
BaJM KaHAJM3AIMOHHBI TPyOOTPOBO
B TPaHIIIET0, POEM KOTJIOBAH [ CETITUKA,
VAQIEHHOCTBIO He MeHee 8 M OT (yHzaa-

MeHTa joMa. PazMepsl MOTYT Bapbupo-
BaTbCSI B 3aBHCHMOCTH OT BBIOPAaHHOIL
BaMU MOJIEJIH, HO TIyOuHa B JIIOOOM CITy-
yae Oy/eT COCTaBIATh 4yTh Gojee 2 M
(puc. 8.40).

Poem mopBozisIIy 0 TpaHIiieo, KOTOpast
npu MOCTOAHHOW paboTe cenTuka Mo-
JKeT jocturath Tyounbl He Gosee 0,6 M,
u pusbTparmoHHbIil Konosuer (puc. 8.41).

[ToMuMO MIACTUKOBON €MKOCTH TIO]]
CEeIITUK M3 CTPOUTEJIbHBIX MaTepHhuajioB
MOHAZOOUTCA TIECOK, YTOOBI CO3MATh TaK
Ha3bIBAEMYIO TIOJYIIKY, Ha KOTOPYIo Oy-
JIeT YCTAHOBJIEH CENTHK, OH TPUTOAUTCS
U JUUIS 3aCBIIIKA €MKOCTH; JKee300eTOH-
HbI€ KOJIbIIA [IJIsT yCTPOCTBA (UIbTPAIIN-
OHHTO KOJIoZiI[a U 1ebenb, KOTopbiii Oyaer
MOJIOKeH Ha JIHO Kostoia (puc. 8.42). [l
TJIMHUCTBIX TPYHTOB CJION TeOHST TOTKeH
ObITL GOJIbLIIe, YeM OOBLIYHO.

[Tocne Toro kak KOTJIOBaH BBIPBIT U Ha
€ro [He yCTpOeHa TecyaHasi IOAYIIKa,
OIyCKAeM [[BYXKAMEDPHBIII CENTUK B 3eM-
mo (puc. 8.43). YtoObl npuath ILIACTH-
KOBOMY CEITUKY [OIIOJHUTEIbHLIN Bec,
Ha/IMBaeM B HEIrO HEMHOI'O BO/bI.

[TpoksaapiBaeM TpyOOTIPOBOA OT J0Ma
K centuky (puc. 8.44). He 3abbiBaeMm 1po
ykaoH TpyObI: 2 % Ha 1 1or. M. Bpesaem
TpyOy B CENTHK, I/ HTOTO BBIPE3AEM B HEM
orBepcTre auameTpom 110 MM, mpomsBo-

Puc. 8.39. Cxema aBTOHOMHOI KaHann3auuoHHol ceTii: 7 — centuk; 2 — tpy6a MNBX anametpom

110 MM; 3 — re0TeKCTUMb; 4 — (UNLTPALINAS OYULLEHHON BObI B TPYHT; 5 — LLEOEHOYHAA MOAYLLKA;

6 — 04ULLEHHAS BOAA; 7 — Xene300eTOHHbIA konoael, 6e3 aHa auameTrpom 1000 Mm; 8 — paccTosHue
MEX.y CENTUKOM 11 XXene3006TOHHbIM KONOALEM (0rpeaenseTcs yeoBusiMmu MecTHOCTH)
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Puc. 8.40. Poem koTnoBaH Ans Centuka

Puc. 8.42. 3aB031M CTPOUTENbHBIE MaTepuansb|
Ha y4acToK

Puc. 8.41. Poem NoaBoAALLYH TPAHLLED

JIUM TEPMETHU3AIUIO C TTOMOTIBIO TIOJTUTIPO-
MMAJICHOBOTO TIPUTIOS. 3aJMBacM CENTHK
1IEMEHTOM, CBEPXY 3achlllaeM KOTJOBAaH
MECKOM U OCTaBJISIEM TTPOCBIXaTh JI0 CJie-
IIYTOIIETO JTHA.

[lns yerpoiicTBa (puaBTPAIIMOHHOTO KO-
JIO/IIA 3aCAKMBACM B 3eMJIIO TPU JKeJe30-
GeTOHHBIX KOJIbIla. 110ce yCTAaHOBKY KO-
Jier; cBepxy 06opyAyeM KpPBIINIKY ¢ JIo-
KOM. 3achlllaeM Ha JHO KOJoAla 1ebeHb
(puc. 8.45, 8.46).

Bo Bpems mpoBeieHUS Ty CKO-HANIAI04-
HBIX paboT mpoBepsieM paboTy HACOCOR.
[l aTOTO TOJSIB3yEMCsl MHCTPYKIINEH, KO-
TOpas MpUJIaraeTcs K CeNTUKY, WU COBeE-

Puc. 8.43. Onyckaem centuk B 3emnto

TaMU CHEIMATUCTA OPraHU3AIMHU, OCTa-
BuBIei obopynosanue (puc. 8.47).
CTOMMOCTD 3aBOJICKOTO CENTHKA — OT
30 000 pybueit 11 BBITITE C yYETOM MUHUMATb-
HOTO 00beMa, KOJMIECTBA KaMep M Mpo-
ussoauTesss. CTOMMOCTh MOHTAKHBIX pa-
60T B MOCKOBCKO#1 06J1aCTH CEToiHs —
or 20 000 pyGueii. 3mech BCe 3aBUCHT
OT T'PYHTaA, YCTaHOBUTH CENTUK B MECOK
crout Ha 5000-8000 pybGreii nemese,
4Y€EM B TJIMHY. Moskio 3aHATbhCS PBITbEM
KOTJIOBAHA U KOJIOAIA CAMOCTOSITENHHO
U 3aKa3arh JUITb 1med-MoHTa) 060py10-
BaHUs, YTO OYIET CTOUTH BaM He TOPOXKe
6000 pyGueii. Jlns ayunieii nepepaboTku
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Pwuc. 8.44. MNposoaum Tpy60onpoBoz 0T Joma
K CenTuKy

P2

Puc. 8.45. OunbTpaumoHHbIn KonozeL

CTOYHBIX BOJ TIPUJIETCS PA3BOAUTH TTOJIE3-
HBIX GAKTEPUil, KOTOPBIE CTOSAT TPUMEPHO
700-900 py6uieii 3a ymakoBKy.
CTpOouTeNheTBO CenTrKa, (PUIbTPAIMOH-
HOTO KOJIOJITIA, IeCYaHO-TPABUITHOTO (DUITBT-
pa — zeso moporocrosiiiee. Jlst crpou-
TEJNBCTBA BCEX COOPY/KEHUH CHCTEMBI
OYHMCTKMN CTOYHbLIX BOJZ C IIOMOIIBIO IIO1-
3eMHO¥ (puibTpanuu notpedyercs mpo-
BecTr GOJBINOI 06beM PaboT 110 YCTPOii-
CTBY KOJIOJIIIEB B 3€MJI€, PHITHIO TPAHIIIEid,
MoHTaxy (puabTpos. Heobxoanmo yuectsb

Pwuc. 8.46. [0TOBas CTaHLMS N0 04UCTKE
KaHaNM3aUMOHHbIX CTOKOB

Puc. 8.47. [poBoaum Nycko-Hanano4Hble paboTsl

U TOT MOMEHT, UYTO TIPUMEPHO uepe3
[STH JIET BEPXHUH CJIOH rpyHTa 3a0beTCs
B3BECIIEHHBIMW YaCTHUIlaMU, KOTOPbI€ Ha-
XO4ATCA B CTOYHBIX BOJAAX. PemonTtnbie
PabOThI 110 BOCCTAHOBJIEHUIO CIIOCOOHOCTH
rpyHTa K (PUIABTPAIIUU 3aiMYT MHOTO Bpe-
MEHU U CHWJI, TIPUJIETCS CHSTH CJION 3eM-
JIN, 3aME€HUTDH TPY6})I U 3achlIaTh HOBBIN
(bumbpTparmonsIii TPyHT.

Tem He MeHee JaHHbIN coco0 MoJb3y-
eTcst MOMYJISIPHOCTBIO: B OOCITYKMBAHUM
OH He TpebyeT IEeKTPUIECTBA.

MpuHyauTenbHas KaHanu3awus

Wuorzaa npu nepersiaHupoBKe ToMele-
HUsI CAHTEXHUYECKUe MPUOOPHI pasMelia-
10T Ha GOJIBIIIOM PACCTOSTHUH OT CTOSIKA,
XOTH €CTh HOPMATUBbBI, KOTOPBIE 3alIpela-
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10T 06YCTPONCTBO CaAHY3JI0B HAJ[ KUJIBIMU
KoMHaTamu 1 Kyxuamu. Oanako B Poccun
HEeT HOPM, COTJIACHO KOTOPBIM 3aIPeIieHO
pasMeNaTh Ha/l JKNJIBIMU KOMHaTaM1 KyX-



Puc. 8.48. MNpuHynuTensbHas KaHanmsauviﬂ ang
Ayuia

HIO OO CTaBUTH B JKUJIONH KOMHATE YMbI-
BaJIbHUK, 2 TEPMETUYHYIO JYIIEBYIO Kabu-
HYy — Ha MeperviaHnPOBAHHON 13 KOMHATBI
KyXHe.

Hu B 071HOM HOPMATHBHOM aKTe He CKa-
3aHO, YTO YT UJIX PAKOBUHA JIOJI>KHBI pa3-
MeIaThCsl UCKIOYUTETBHO B TyaseTe Nin
BaHHOI kKomHare (puc. 8.48). Ecyiut BbI JKu-
BeTe HA TIEPBOM 3Taske, TO HUKAKUE HOPMBI
¥ TIPaBUJIA BaM HE CTPAITHBI, TOCKOJbKY
JKUJIBIX HOMeH_[eHI/II‘/,I I10/1 BaMU HET.

PaccmoTpuM BO3MOSKHBIE CUTYAIIHL.

QO Yro6el nzbekaTh 3aCOPOB U 3aCTOST Ka-
HATU3AMMOHHBIX MAaCC, KaHAJIU3AI[UOH-
Hble TPYOBI MPUIIIOCH TIPOJTIOKHUTH O]
OTIpe/IeJIEHHBIM YKJIOHOM, YTO TIPUBETIO
K UX MOAHATHIO Ha BbicoTy 20—30 cm oT
nosia. Kpome Toro, uro tpy6sl Heobxo-
JIIMO CIIPSITATh B HACTUJIBHOE MOKPBI-
THE, UX MPUIETCS TOABECUTD CJIUIIKOM
BbIcOKO. HOBOE MecTO ycTanoBKuU, BO3-
MOJKHO, TIOTpebyeTcst OTAEIUTh Hecy-
nieii crenHoi. OHAKO ecau KaHaIn3a-
U UJET CAMOTEKOM, TO HeJIb3s IMPO-
KJIQJIBIBAaTh TPYObBI IO/ TIPAMBIM YTJIOM.
EnuncrBennbiii cnoco6 o6orHyTh He-
CyIIyI0 CTeHy — pas3obparb 1mos u 06-
JIOAKUTH ero Tpybamu mof yriaom 135°,
MOCTOSIHHO BBIIEPKUBAS YKIOH 2 %
(He JIydITMi BApUaHT).

O B kaHaqM3anuMoHHON cucTeMe 06paso-
BaJICsI CepPbe3HbI Me(eKT, IPensaTCTBY-
IOIIUI CTOKY BOJ IIPU CaMOTEUHON Ka-
HAJIM3AIUKA, HO CUJI U CPEINCTB Ha ee
3aMeHy U TIOCJIe[YIOIIe PEMOHTHBIE
paboThI HeT.

O HyxHO yCTaHOBUTL CaHTEeXHUYECKUE
npubopbl B MOABAT KOTTE/KA. B aTOM
caydae OHM OyAyT HAXOAUTHCS O/
HIDKHEN TOYKOU CTOSIKA, CJIELOBATE]Ib-
HO, CTOYHbIE BOJBI TOUIYT HE K CTOSIKY,
a B 00paTHYIO CTOPOHY.

OnTuMaTbHBINT BapuaHT BO BCEX JIaH-
HbIX CUTYyalluAX — IIpUMEHEHNE YCTpOfI'
CTBa TPUHYUTENBHON KaHATU3AINN C Ha-
COCOM-U3MeTbUNTeEeM, KOTOPBIN HA3bIBA-
etcs comougrom (puc. 8.49). CyrecTBy-
10T MOIUMDUKAIIH COJIOJUDTOB [JIsT PAKO-
BUH, BaHH, JyHIEBbIX KAOWH, YHUTA30B.

IMokynas comonudr, ybeanrtech, uTO
OH TOAXONT JJIsE TOTO TIprbOpa, s KO-
TOPOTO BBI €T0 MPUOOPETAETE, TO ECTH ETO
BIIYCKHOE OTBEPCTHE COOTBETCTBYET pas-
Mepy BBIITYCKa WU CJIMBHOI TPYObI.

YcranoButh cos0aubT MOXKHO CaMo-
CTOSITENIbHO, HO JIJIST BBITIOJIHEHHUST HEKOTO-
PBIX JJIEKTPUUECKUX PaboT HeoOXOAUMO

BbI3BaThb CIIeI[Ua/JIUCTA.

Puc. 8.49. Cononudt ans yHutasa
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Puc. 8.50. Tpe6oBaHws K yCTaHOBKE COMONNGTa

Wtak, moAKAIOYUM COJOTUMT K KaHa-
Juzanuu. B cOOTBETCTBYIOIEE OTBEPCTHE
COJIOJH/I(i)Ta BCTaBUM BBIITYCK YHUTa3a NJIN
ciuBayto TpyOy cudona. K orBepcruio
C JIPYTOH CTOPOHBI MOACOETMHUM TPYOY,
KoTOpast BefeT K cTosKy. OObIYHO PeKo-
MEHJIYIOT, 9TOOBI TEPBast 4acTh TPyOOIpo-
BOJIA IIJIA BEPTUKAJIBHO, a Jajiee — TOPHU-
30HTAJIBHO MOl YKIOHOM. MaKcuMabHbIe
pasMephl BEPTUKAJBHOTO U TOPU3OHTAIb-
HOTO TPy6OTPOBOZA W HEOOXOAMMBINA
pasMep yKJIOHA yKa3aHbl B WHCTPYKIIUH,
Hanpumep: «Kak MOKaszaHO Ha PUCYHKE,
MaKCUMaJIbHbIE BEJIMYNHbBI BEPTHUKAJIbHO-
r0 ¥ TOPU3OHTAIBHOTO TPYOOMPOBOIA Ha-
XO[ATCS B 0OpPATHON 3aBUCUMOCTH JIPYT
or apyra. Ecam BbICOTa BEPTUKAIBHON
TpyObl 1 M, TO TOPU3OHTAIBHBINA TPYOO-
MTPOBOJT MOJKHO C/IeNIaTh JTHHOM 50 M, ecoin
MOJIHATH TPYOOTIPOBOJL HA 4 M, TO B JIIHY

cMOKkeTe TmpoBecTu ero Bcero Ha 10 M»
(puc. 8.50).

CosommdT TMOAKIOYACTCI K BJICKTPU-
YeCKOW PO3eTKe WM K AJIEKTPOCeTU Ha-
NPSMYIO, HO B JTIOOOM ciydae HeoOXou-
Mo ucnoJsibzoBarh Y 30. B riepBom ciyuae
K Y30 mojiKJII04aloT PO3€eTKY, KOHTAKTHI
asza, HOJIb U 3eMJisl, PO3ETKU TMOAKIIO-
Yai0T K COOTBETCTBYION[UM KOHTAKTaM
TPEXJKUIBLHOTO Kabelist, a TOT B CBOIO OUe-
perb — k Y30, KoTOpoe MOHTUPYIOT
B 9JICKTPUYECKUN TUTOK.

TTocite TOTO Kak B PasoOpasnch ¢ pas-
BOJIKOI KaHaJIM3alMOHHBIX TPyO B 10Me,
OCBOWJIM MOHTQ)K aBTOHOMHOI CHCTEMBI
KaHaM3aiuu, pruodpesn o6opyaoBaHme
JJIA HpHHy[[HTeJIbHOfI CUCTEeMbl KaHaJIn-
3aI[MU, MOKHO YCTaHABJINBATH CAHTEX-
HUYECKHe MPUOOPHI B CaHy3€el M KYXHIO.
006 aToM — B cieyiomieil riase.



[naBa 9. [InaHupoBkKa caHy3nos

Mpasuna pasmeLLeHns CaHUTapHbIX 30H U CAHTEXHUYECKUX NpUOopoB

Ecam y Bac HOBast KBapTHpa ¢ 4epHOBOM
OT/IEJIKOH, MOKHO TIPUAyMaTh COOCTBEH-
HBIM TIAH PACCTAHOBKU CAHTEXHUYECKUX
pubOPOB, BEIOPATH MECTO JIJIsT PAKOBHHBI,
VHNTAa3a, BAHHOW WJIM JIyIIeBOH, COKOHO-
MUTDb TPOCTPAHCTBO, YCTAHOBUB YTICBOI
GOKC BMECTO BAHHBI W JIyIIa, COBMECTUTh
yuuTtas u 6use (puc. 9.1).

lopaszo cioskHee 3aHMMATBCA TIepeTiia-
HUPOBKOI CaHy3JI0B, KOT/la CAHTEXHUYe-
ckue mpubOPBI B KBAPTHUPE YIKe YCTAaHOBJIE-
HbIL. B i1t060M ciryuae nepes KapInHaIbHBIM
PEMOHTOM U TIEPECTAHOBKOW B BaHHOU
KOMHATE CJIeJIyeT O3HAKOMHUTBCS C HEKO-
TOPBIMU TIPABUJIAMU, UCXO/S U3 KOTOPbIX

He Bce 33 [yMaHHOe BAMH BO3MOXKHO.
Pasmernienue caHy3JI0B M Pas3JMUHBIX
CaHTEXHUYECKUX TIPUOOPOB PEryJnpyroT

Puc. 9.1. KomcopTHBbIl CaHy3en 60NbLUIOro pa3mepa

crieniuaJibHbie HOPMBI U mpaBusia. B Poc-
CUU 9TO CTPOUTEJIbHBIE HOPMbBI M TTPaBUJIA
(CHullsr), crpanpr CHI' ycTamaBmmBaioT
cobcTBenHble HOPMBL. Kpome Toro, cytie-
CTBYIOT TEePPUTOPHUAJIbHBIE CTPOUTEIb-
Hble HOPMBI, KOTOPble /IeMCTBYIOT B pe-
TMOHAX WM OTAENBHBIX ropogaXx. YToObI
Ballly TeperJIaHUPOBKY CaHy3Ja He IpHu-
3HAJU HE3aKOHHOU, 3TH HOPMBI CJeflyeT
peABapuTeabHO M3y4uTh. Hampumep,
MOKHO TIOWTH B MECTHOEe YyIIpaBjeHue
APXUTEKTYPBHl U y3HATh, KAKUMU HOPMa-
TUBAMU B JJaHHOM HACEJCHHOM IYHKTE
perjaaMeHTUpYyeTCsl TJIaHWPOBKAa KBap-
TUPBI.

Ecamu 8o 060py/yere cOGCTBEHHBIN caH-
y3eJ B 3aTOPOTHOM JIOMe U He TTOKII09ae-
TECh K CTOSIKY IeHTPATN30BaHHOW CUCTEMBI




KaHAJIM3a1UK, HeOOXOAMMOCTH CJIEI0BATh

HOPMaM HerT.

Cobmogenne MpoCThIX IPABIIL IIPH ILIa-
HUPOBKE CaHy3Jia MO3BOJUT BaM ClIeaTh
MPOXKKUBAHUE B loMe GE30TTaCHbIM U KOM-
opTHBIM.

QO CrpoutesibHble HOPMbBI  GOJBITUHCTBA
crpan  CHI' 3ampemaror pacriosiarathb
catyseJl HaJl )KUJIOH 30HOM WK KyXHel.
B Poccum wuckmoueHne COCTaBIISIIOT
JIBYXyPOBHEBbIE KBAapTUPDI, B KOTOPBIX
pas3perieHo pa3MelieHnue CaHy3JIoB Hajl
KyXHeil.

O IIpu perucTpaiuu nepengaHupoBOK MO-
CKBUYM CTAJTKUBAIOTCS CO CJEAYIONIEi
npobaemoii: 8 BTU (Bropo Texunueckoi
MHBEHTAPU3AINH ) HE XOTAT YTBEPKIATD
MEPETIAHNPOBKH, B KOTOPBIX KYXHU Pa3-
MeNaroTcs HaJ KUJIbIMUA 30HamMu. Ha
camoM jerte He cymectsyer CHullos
WJIN IPYTUX HOPMATHUBHDBIX aKTOB, KOTO-
pbie Obl 3anpentany KUTeastM MOCKBbI
pa3Melatbh «MOKpbIe 30HBI», TOMUMO
caHy3Ja, HaJl KUJIbIMU KoMHaTamu. Ho
JIy4Iiie 3TOTO, KOHEYHO, He JIeJIaTh.

0 B CHullax ne orosapuBaeTcs pac-
HOJIOKEHNE CAHTEXHUYECKUX Hpubo-

Puc. 9.2. [paBunbHas paccTaHOBKA CAHTEXHUYECKUX MPUOOPOB B BAHHOM KOMHATE

POB TIO0 OTHOIIEHWIO K CTOSIKY, T€M He
MeHee YHHUTA3 JKeJIaTeIbHO Pa3MeIlaTh
Ha paccTosHuu He Gojee 1 M OT CTOsIKa,
a pyrue CaHTeXHUIeCKre MPUOOpbl —
Ha paccrosaun He Oosee 3 M. Ecim He
cJea10BaThb JTaHHbIM HOpMaM, BO3MOJXHO
3acachbiBaHUE BOJBI M3 CU(MOHOB, a s
MPEIOTBPATIEHNS 3TOTO Ha KOHIIE Kak-
JIOTO U3 HUX HYKHO OYJIET JIeJIaTh BO3-
JIYXOBO/IL.

MuHuManbHbI pazmep yOOpPHOU 0
JKEH COCTaBJIsITh: riyOmHa — 1,2 M,
nmpuna — 0,8 m. /I BaHHOI KOMHa-
Tl UJIU COBMEIEHHOTO CaHy3Ja TAaKUX
HopMatuBoB HeT. B Poccun, ecnu mom
TpeHasHavYeH JIJIsT TPOKUBAHUS ceMeit
¢ MHBaMMIaMu, yOOPHAs C yMbIBATbHU-
KOM JIOJI)KHA UMETh pa3mepsbl 1,6 x 2,2 M,
a BaHHas KOMHaTa WJIWM COBMEIIEHHBIN
canysen — 2,2 x 2,2 M.

Beicora moTosiKa B camysJie JOJKHA CO-
CTaBJIATDL He MeHee 2,5 M, a Ha TOAX0Ie
K caHy3J1y — He MeHee 2,1 M. Jta HOp-
Ma perJaMeHTHpPOBaHa POCCUHCKUMMU
CHullamm.

Ecnu nenats camysen B Mancapie, pac-
CTOSIHUE OT YHUTAa3a [0 HAKJIOHHON




Puc. 9.3. PacctosHne mexay ouae 11 yHuTasom
[JIOJDKHO COCTABNISITh HE MeHee 25 CM

ILJIOCKOCTU MaHCaP/bl JOJKHO OBbITh He
Menee 105110 cm.

O /IBepu CaHy3JI0B JIOJKHBI OTKPBIBATHCS
CTPOTO HAPYKy ¥ BECTH B IPUXOKYIO.
B COOTBETCTBUU CO CTpOI/ITeJIbeIMI/I

HOPMaMM BBIXOJBI M3 CaHy3Ja HeJb3d
pasMelIaTh B JKUJIOi 30He WU KyXIe.

O /1711 KoM OPTHOTO UCTIONb30BAHUS CaH-

TEXHUYECKUX TPUOOPOB HYKHO OCTaB-
JISATH CBOOOHOE TIPOCTPAHCTBO TEPE]
HUMM U 110 GokaM oT Hux (puc. 9.2):

riepe/t BAHHOW MJIN JIyHIeBON KaOu-
HOU MOHAK00UTCsE CBOOOIHOE IIPO-
ctpaHcTBO He MeHee 70 cM, a Jryd-
me 105-110 cm;

nepeji YHUTa30M Ui Oujie HyKHO
ocraBuTh He Meree 60 cM cBo6OI-
HOTO IIPOCTPAHCTBA, a C KaxkIoH
CTOPOHBI — 110 25 cM (puc. 9.3);
nepesil yMbIBATLHUKOM TOTPeOy-
erca He Menee 70 cM cBOOOIHOTO
IIPOCTPAHCTBA, a €CIU OH PacIo-
JoeH B Hutre — 90 cM.

MepennaHupoBKa caHy3na B KBapTupe

Pa3no06pa3Hble NCTOUYHHIKY, B TOM YHC-
JIe KHUTHU 110 PEMOHTY M epeodopy1oBa-
HUIO BAHHBIX KOMHAT, PEKOMEHIYIOT 00b-
eJINHATD Pa3AeIbHble MaIeHbKUE CAHY3JIbI.

Y MHOTHX BO3HHMKAET BOIIPOC: CTOUT JI ATO
nenaTh v OYIYT JU B 9TOM TLITIOCHI?

HecomHeHHO, TUIIOCHT B 1epeobOpyIo-

Banuu ecthb (puc. 9.4).

| M |

Puc. 9.4. KoMNakTHOE pa3MeLLieHNe CaHTEXHIYECKIX NPUOOPOB B COBMELLIEHHOM CaHy3ne




Bo-11iepBbIx, 0CBOOGOAUTCS MOJIE3HAST TIIIO-
Ia/Th, YTO TIO3BOJIUT PA3MECTUTD ellle 1 Ou-
Jle WM CTUPAJIBHYIO MAIIUHY.

Bo-BTOpPBIX, COBMeNIeHIE HECKOJbKUX
GbyHKIUIT B OHOM TIOMeleHrn GoJiee ru-
rueHnYHO. B craHgapTHbie yOOpHBIE HE
YCTaHOBUTD JIaKe PAKOBUHY, TO3TOMY, UTO-
Obl IOMBITH PYKHU, HYKHO BBIATH U3 Tya-
JieTa, 3alTH B BAaHHYIO KOMHATY, XBaTascCh
[P 9TOM 34 PYUYKU [BEPEI HEMBITHIMU PY-
KaMW, a eCJIM BAHHAS 3aHSATA, TO JKAATD O]
JIBEPHIO.

HenmoctaTkm COBMEIEHHOTO caHy3Jia
B TOM, YTO /[BA 4JieHA CEMbU BPSJ JIU CMO-
I'YT OZIHOBPEMEHHO HAXOIUTHCS B TOMEIIE-
uun. [ToaToMy nipu o6beIMHEHNN TyasieTa
¢ BaHHOIT HEOOXOAUMO OY/ET TOCUUTATD,
CKOJIBKO YeJOBEeK IPOKUBAET B Ballei
KBapTUpe U KaK 4YacTO OHU MOJb3YIOTCS
BaHHOW KOMHATOM.

EcTp 1 eme oiluH HEZOCTATOK COBMe-
MIEHHOTO CaHY3J1a: B OJTHOM U TOM JKe TIoMe-
[IEHUH CIPABJISIIOT €CTECTBEHHDBIE HAZ00-
HOCTH ¥ YUCTSAT 3yObl. ITH POOJIEMBI Yac-

Puc. 9.5. Yrnosas pakosuHa

TUYHO penraroTcd HpHHyI[HTeJIbHOfI BCH-
TUJISIIIAEN, MCII0JIb30BAHUEM OCBEKUTE N
BO3/1yXa 1 OoJjiee 4acToil yOOPKOIi.

YBenuyeHue none3Houn nnowjanu

Jlsist TOro uTO6BI OCBOGOANUTH MECTO JIJISt
JIOTIOJTHUTETbHBIX CAHTEXHUYECKUX TPH-
GOPOB, CYIIECTBYET HECKOIBKO CIIOCOOOB.
O YcranoBuTe KOMOMHUPOBAHHDIE CAHTEX-

HUUYECKUe MPUOOPDI, HATIPUMED YHUTA3-

6uzie nav THAPOOOKC BMECTO TITaHUpye-

MbIX BAHHBI U JIyHI€BON KaGUHBL.

O YcraHoBUTE KOMITAKTHBIE CAHTEXHUYE-
cKUe W Tmpoure npubophl, HarpuMmep
MUHU-PAKOBUHY BMECTO OOBIYHOM, /y-
MeByl0 KaOWHY BMECTO BAHHBI, ILIO-
CKYI0 CTUPAJIbHYIO MAIINHY C BepxHel
3arpyskoii BMecTo OOBIYHON ¢ (hpoH-
TaJIbHOM.

O Mcnosb3yiiTe yriaoBble THCCyaphbl, pa-
KoBuHbBI (puc. 9.5), ayuieBbie KaOUHBI
(puc. 9.6) 1 BaHHBI.
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O Cosmectute aBa TpubOpa Ha OAHOM
noman b0 WMCIOMb3yiHTe HaCTEeH-
HbIe MOAM(UKAIINN BMECTO HATTOJIBHBIX.
Hampumep, pasMectuTe CTHPATBHYIO
MAITUHY T PAKOBUHO#, TPHOOpeTHTE
HACTEHHBIN BOJIOHATPEBATENb BMECTO
HATIOJIBHOTO U T. IT.

QO McnonbayiiTe BHyTPUCTEHHbIE MHCTAJ-
sgrn. B kopob A1 TAKUX WHCTAILIS -
M MOXKHO yOpaTh BCIO CaHTEXHUYe-
CKyIO IOJBOAKY U HEKOTOpble Apyrue
ycrpoiictBa. [Ipnmep Takoit nHcTasms-
I[N — HACTEHHBII YHUTA3 CO BCTPOEH-
HbiM OaukoM. Kpome TOTO, PakOBUIHBI
U IPYTHE CAHTEXHITIECKIE TIPHOOPHI MO-
TyT UMETh YacTh KOHCTPYKIIUIL, BCTPO-
eHHBIX B cTeny (puc. 9.7, 9.8).



Eciv iepevnciieHHBIX COBETOB HELOCTA-
TOYHO, YTOOBI PA3MECTHUTH B CaHy3Jie BCe
HEOOXOIMMbIE CAHTEXHIYECKHUE TTPUOOPHI,
MOKHO HOJLyMaTh O €ro HeperiaHupoBKe.
Cy1ecTByeT HECKOJIBKO CJIEYIONIHX CII0-
c000B TIEPETITAHUPOBKHL.

0O CosMeleHne pas3jieIbHOTO CaHy3Ja 110-
3BOJISIET OCBOOOMHUTH JIOCTATOYHOE KO-
JITYECTBO TJIOTIA/H.

O Ilepemerenue neperopojku MexIy Ty-
AJIeTOM W BAHHOW aeT BO3MOKHOCTH
Pa3MeCcTUTh CaHTEXHUKY OoJiee yrmad-
no. Hampumep, ecsin B BanHnoit KomHare

Puce. 9.7. BHyTpucTerHas nHctannsauns 6uae (cesa)
W YHINTa3a (cripaBa)

a PacmnpeHI/Ie TIomia/in CanyasJjia 3a CU4eT

CTaBUTH JYIIEBYI0 KaOUHY BMECTO BaH-
HBI, TO €CTb CMBICJI TEPe[BUHYTH IIe-
PETOpoZIKYy ¥  YBEJWYUTH TIJIOMIA/lb
TyajeTa, YMEHBIIUB IJIONAaAb BaH-
HOH KoMHaTbl. Torza B Tyasere MOKHO
pasmecTuTh Guje, THMCCYap WJIH PAKO-
BUHY.

IpUXOXKell MO3BOJSET MOJYYUTH [0-
MOJHUTEIBHYIO IO KaK JJIS pas-
JIeJIBHOTO, TaK U JIIT COBMEIEHHOTO
canysma. OpHaKoO He Bceraa ILIONATb
MIPUXOKEH, PACHOJNOKEHUE BXOIHBIX
JIBEpEii ¥ IPYTUX KOMHAT TO3BOJISIOT 3TO
czesaTh.



Puc. 9.8. CoBMeLLigHIe BaHHbI C [1yLLIEBbIM OOKCOM

Q Ilepenoc canysia — Haubosee CIOK-
HBII BApHAHT [EPEILIAHNPOBKH, OH HMe-
€T MHOKECTBO OTPaHMYEHNN, KOTOPbIE
noApoGHO paceMoTpeHb B pasziesie «IIpa-
BIJIa Pa3MENIeHHs] CAHUTAPHBIX 30H
U CAaHTEXHUYECKUX TPUOOPOB».
PaccMOTpUM BCe «3a» U <IIPOTHB» IIPU

[TAHUPOBAHUH COBMEINEHHOTO WM Pa3-

JebHOTO caHy3sia. TONbKO BBl MOKETE
CKa3aTh, UTO OOJIbIIE HEOOXOANMO: BaHHA
nian ,[[yHleBaH. BbIBaeT Tak, 4TO, IIOMCHAB
BaHHy Ha JyII, MHOTHE yKe 4epe3 Mecsll
JKaJeroT o cBoeM perenun. [ToaTomy mpo-
AyMaiiTe, Kakue mpruOOpPbI BaM MOHAL00T-
€4 M KaK UX JIy4lIe Pa3MECTUTD, YTOObI He
HapyH_H/ITb yCTaHOB]IeHHbIe HpaBI/IJIa.



Inasa 10. YcTaHoBKa
U NEMOHTAX CAHTEeXHUKH

Cuchon

Mmuorue ImosaraloT, 4YTO YCTAaHOBUTDb
CAaHTEXHWKY TIOJl CUJIy TOJBKO CIie-
nuanucty. Ha camom zneste, nu3yuus
HaIlld COBETBbI, BbI IIONIMETE, Kak
JIETKO W TIPOCTO CaAMOCTOSTEJNbHO
YCTaHOBUTD HOBBIN c(hOH y PaKOBU-

HbI, KaK IIOMEHATb CMeCUuTeb, 4eM OHU
OTJINYAIOTCS IPYT OT JIPYTa, 9TO OCTABUTD
PAKOBUHY WJIM YHUTA3 MOKHO TOBOJIbHO
6prctpo (puc. 10.1). Tamee — 060 Bcem
nozpobHee.

Canrexuuyeckuii cupon — npubop, Ko-
TOprfI YCTaHaBJINBAECTCA MEKTY CAHTEXHU -
4ecKM 000pYyI0BAHUEM U KaHAIU3anuen

Puc. 10.1. Mesnkuit peMOHT CaHTEXHUKI MOf CIflY
KK IOMY

WA
A

\ A
(puc. 10.2). OH npensTCTBYET BBIXOLY
ra3oB U3 KaHAJIM3AIUK 1 TaKUM 00Pa3om
u3baBJsieT OT HempusaTHOTO 3amaxa. CaH-
TEXHUYECKUH CU(OH MPEACTABISIET CO-
6oit nzoruytyio Tpyby, B uarube KoTopoi
3a/IePIKIBAETCST BOJA, B pe3yJibrate oOpa-
3yeTcst THAPO3ATBOP — BOJSTHAST TMPOOKA,
KOTOpast U TIPETSITCTBYET BBIXO/LY Ia30B U3
KaHaTM3aIH.

Ceroyinst B MarazuHax CTPO-
UTEJTHHBIX MATEPUATIOB MOKHO
BCTPETUTD J[BE OCHOBHBIE Pa3-
HOBUAHOCTH CU(DOHOB — OyThI-
JIOYHBIN ¥ KOJIEHHDBIN.

ByTtbuiounsii cudoH moxosx A&
Ha K0JI0Y, B KOTOPOii 3a/1epKu-
BaeTcs OTOUIBTPOBAHHAS
Boza (puc. 10.3).

Puc. 10.3. byTbin04HbIiA COH

Ml



Puc. 10.4. U-06pasHbiii CUGOH [N yMbIBANbHUKA

Taxoit cudon umeer ciauBayo TPyOy,
MTOJICOETUHSIEMYIO K CJIMBHOMY OTBEPCTHUIO
CaHTEXHUYECKOTO TPUOOpa, U  BBIMYCK,
MpUCcoeINHsIeMbI K KaHanusaiuu. by-
TBIJIOYHBIH CU(OH yCTAHABJINBAETCS, KaK
TIPaBUJIO, TIOJT PAKOBUHAMU 1 MOMKaMMU.

Cudon kosenHoro tuna (Byxo60poT-
HBII) — 970 S- um U-06pasHo u30THyTast
tpyba (puc. 10.4).

CudoHnbl TaKoTO THIA BCTPAUBAIOT
B YHUTa3bl, & TAK)Ke YCTAHABIUBAIOT O]
nrccyapaMu, BaHHaM1 U IyIIEBbIMU Ka6I/I-
Hamu. Pa3zHOBUAHOCTH Takoro cucdoHa —
cuoH-peBusus ¢ pacTpyboM B BepxHEl
gactu (puc. 10.5).

PasHOBHUAHOCTBIO KOJEHHOTO cudoHa
aBysgercsa rodpupoBaHHblii cudoH, Tubd-
Kas rodpuposannas Tpyba, KoTopas Kpe-
muTest B (hopMe KoJieHa ¢ TIOMOTIBIO CTTe-
IuasbHOrO XoMyTa. Takoii cudon maer
HauMeHbIIee KOJNIECTBO MPOTEUEK.

YcranoBuTh cU(POH CaMOCTOATEILHO
HecsoxkHO. Havath cienyer ¢ ycTaHOBKH
cudoHa i1 paKOBUHBI UK MOUKH. Jlyis
9TOTO HOJIBIITE TTIOAXOMUT OY THIIOUHBIH CH-
¢on. IlepBBIM 7€JI0M HYKHO YCTAaHOBUTD
crBHyto penretky (puc. 10.6) B MoliKy
WJIN PAKOBUHY W 3aKPYTUTDH €e CHU3Y, 3a-
TEeM TOJBECTU K CTOKY MOWKH (PaKoBH-
HBbI) CU(OH U 3aKPYTUTH 3aMTOPHYIO TAHKY
(puc. 10.7-10.10).

Puc. 10.6. CnveHas pelueTka cudhoHa

3 4

Puc. 10.5. CaHTexHUYeCKNe CMIOHBI: 7 — NNacTMaCCOoBbIA BYTbINOYHbIN; 2 — HUKENMPOBAHHbIN
OYTbINOYHbIN; 3 — ABYXOGOPOTHBIV NNACTMACCOBbIN; 4 — CU(OH-PEBU3NS

nal



Puc. 10.9. Mogkno4aem 0TBOAHYHO TPYOY CrchoHa
K KaHanM3aUnOoHHOI CUCTeME

Y KyXOHHBIX MOEK C ABYM OTZEJIeHH-
MU JiBa CJUBHBIX OTBEPCTUS, B 9TOM CJLy-
Jae CTaBUTCSA CU(OH ¢ ABYMs CIAUBHBIMU
tpybamu. Eciim y Bac B BaHHOH KOMHaTe
Gy/leT ycTaHOBJIEHAa CTUPAJIbHASI VI T10-
cyloMoeuHasl MallluHa, CcJeiyeT cpasy
npuobpect cuoH €O CHENUaTbHBIMU
OTBOZIAMU JIJIST 9TUX yCTPOHCTB. UTOOBI Ue-
pe3 Heucloab3yeMoe OTBepCcTUe He TeKJla

Puc. 10.10. Tak BbIrnaauT CMOHTUPOBAHHBIN
CEOH

BOJIa, Hy KHa TipobKa. B kavectse mpob-
K1 ofiofiier u naTupybsieBas MOHETa.
[Ton BarHy HyXKeH cUdOH ¢ TTepeTMBOM
(puc. 10.11). ]
Ilepen coennnenneM cudoHa ¢ KaHaIM-
3aluell yCTaHABIUBAIOT TPOMHUK, K HEMY
HOJKJIIOYAIOT TPYOY
nepeJinBa, KoTopast
CJTY’KUT [IJIsI OTBOJIA
BO/IbI ITPpU TIEPETIOJI-
Henuu Banubl. Cyrie-
CTBYIOT TaKkKe CU(DOHBI
C ABTOMATHYECKIM
CJIBOM, B KOTOPbIX
PEIIeTKY MepesmBa
U CJUBHYIO pe-
IIETKY COEUHSIET
TPOCHK, OTKPBIBA-
IONIUH 3aryIyniKy,
ecJIu BaHHa Iepe-
moJiHgeTcs. JTO
OYeHb yIOOHOE
ycrpotictso. Ecim sabyzere, uto Hamos-
HsIeTe BaHHY, TO, KOTJA BOJA JOCTUTHET
TEepeJIMBHOTO OTBEPCTUA, aBTOMATUYECKU

s

Puc. 10.11. CudhoH
C NepennBoM



OTKPOETCs CJIUBHOE OTBEPCTUE U BbI HE 3a-
JbeTe cocesiet.

Tenepp — coexunenue cudoHa ¢ Ka-
Hasm3anuein. JKecTkyio MeTaJImyecKyto
otBOAHYI0 TPyOy cudona HeoOXOAUMO
OoTKpyTHTh (0OPATHO TPUKPYTUTH, KOTA
oHa OyJleT BCTaBJe€HA B KaHAJIU3AIIWIO).
Pasmep OTBOZHON TpyObI MeHbINE pas-
Mepa pacTpyba KaHAJIU3AIUK, [T03TOMY
Ha Hee HAJIeBAIOT YIJIOTHUTEIBHOE KOJh-
110, TOJIIIIHA KOTOPOTO MPUMEpPHO 1,5 cM.
Buemnunit - amameTp  yIJIOTHUTEJIBHOTO
KOJIbI[A JIOJKEH OBITh PaBeH [AMaMeTpy
pactpyba Ha paccrosiauu okosio 10 cm ot

€ro Kpas, Kak 1mpaBuio, 31o 70 MM, a BHY-
TPEHHUI uaMeTp KOJbla J0JKeH COOT-
BETCTBOBATh [[HAMETPY OTBOJHOM TPYObI
cugona.

Coenunenne cudona ¢ KaHajau3alu-
el HeOOXOAMMO TepMeTU3UPOBaTh. JlJist
repMeTH3aNUN coefuHenus cudoHa pa-
KOBUHBI WJIX MOWKHU € KaHAIU3aIlUel nc-
MOJIB3YIOT CUJIMKOHOBBIN T€PMETHK, KOTO-
PBIM TIPOMAa3bIBAIOT MMOBEPXHOCTDH YIIJIOT-
HUTEJBHOTO KOJBIA, KOHTAKTUPYIOTIETO
¢ mOBepXHOCTEHIO pacTpyba. Cudonsl ams
YHUTA30B U MTUCCYapOB 3aKPEILIAIOT B pac-
Tpy6e IEMEHTHBIM PACTBOPOM.

CmecuTenb

CMecuTenn yCTaHABIUBAIOT B BaHHBIX
KOMHATaX M KyXHSAX Ha PaKOBHMHAX, Ouje,
aymessix u T. 1. [pu BeIGope moaxosie-
TO CMECHUTEJIST CIIE/IyeT PYKOBOACTBOBATD-
CS1 TAKUMU TOKA3aTesIsIMU, Kak ObICTPOTA
PEryJIUPOBAHUST HATIOPA U TEMIIEPATyPbhI
BOIBI 1 OeciryMHOCTh paboThl. MIMeHHO
B CMeCHTEJIE TIPOUCXOUT CMEITHBAHUE 10~
TOKOB XOJIOJTHOI 1 TOpSgYel BOJIbI, KOTOPast
MOCTYTIAET 13 BOJOIPOBO/IA.

CoBpeMEHHBIE CMECUTENW HACTOJbKO
Pa3HoO6Pa3HbI, U4TO YCJIOBHO UX MOXKHO
pa3nesimTb Ha IATDb TPYIII.

O /IBYXBEHTWIbHBII CMECHUTEJb ITPOYHO
3aHSJI TMO3UIUK B KBAPTUPAX TOPOKAH
(puc. 10.12). Taxoii cMmecuTenb XOpo-
10 CMOTPUTCA B KJIACCUYECKOM WHTE-
pbepe, ero HeOCTaTOK — HEJIO0JTOBEY-
HOCTD B cnosib3oBanuu. OH oATeKacT
u TpebyeTr TepUOANYECKOr0 PEMOHTA.

O OaHOpBIYAKHBINA CMECHTEJb MTOSBUICS
OTHOCHUTEJILHO HEJABHO, CTaB OYCHb 110-
myagpabiv (puc. 10.13). Mnave Taxoii
CMECHTEJb Ha3bIBAIOT MOHOKOMAH/THBIM

na.

Puc. 10.12. [1ByXBEHTUNbHBIV CMECUTENb

Puc. 10.13. OHOpbIM@XHbIA CMECUTEND



N MMapHUPHBIM C OJIHUM pPbIYaromM-
JokoiicTukoM. OH MMeeT BCero OUH
phluar Jyist ropsiueil 1 XoJIOTHON BOJIBI,
KOTOPBINT ~ peryJupyer TemIeparypy
BOJIBI (BIIPABO-BJIEBO) U HAIOP MOTOKA
(BBepx-BHU3). KOHCTPYKIMSA TaKoro
Kpana uck/ovdaeT Teub. HaBpeauts emy
MOJKET TOJBKO HEKAaYeCTBEHHAS BOJO-
MPOBO/IHAA Bo/a. Bech MeXaHW3M cMe-
CUTENS M3TOTOBJCH M3 KEPAMUKH BbI-
COKOH TIPOYHOCTH, UMeIoIel TJIAJKYIO
MTOBEPXHOCTH CONTPUKOCHOBEHNS.

O CeHCOpHBII CMeCHUTeNb YIIPABJISICTCS
CTETIMAIBHON TAHEThI0 ¢ CEHCOPHBIMU
KHOIIKaM#. JTO y100HO, HO HEHAJIEKHO.

0O BecKOHTaKTHbI cMecuTenb CHabKeH
nHGPAKPACHBIM JTATYUKOM, KOTOPBIi
pearupyeT Ha MOHECEHNE PYK K KPaHYy.
OH MUPOKO TIPUMEHSIETCS B 00IIeCT-
BEHHBIX MECTaX, YTOObI OOJIbIIOE KOJIH-
YeCTBO JIO/IEl He MTPUKACATIOCH K OTHO-
MY CMECHUTEJTIO.

O TepmocraTuyeckuii cMecUTeb YITPaBJis-
eTCs IBYMSI PETYJISATOPAMU, PACTIOTIOKEH-
HBIMI 110 OOKaM, € ITOMOIIBIO KOTOPBIX

3a/1af0TCS HYKHAS TeMIlepaTypa U HaTop.

Ilepen Tem Kak YCTAaHOBHUTbH HOBBIU
CMecuTeNb, HEOOXOMMO JIEMOHTHPOBATH
crapbiil. [Ipesxie Bcero Hy>KHO TIepeKpPbITh
BEHTUJIN TOpsiueil M XOJIOJHOW BOJIBI, OT-
KPBIThb KpaH cMecuTtens (Wjin, ¢ y4eToM
KOHCTPYKIIMM CMECHUTEJIS, IaTh BOJIE TeUb
UHBIM €110c060M). PasBofHBIM KJIIOUOM
CMECHUTENTb OTKPYUUBAIOT OT TPYO TOpstueit
u xosoaHoN Bozbl. Ecim Heobxoanmo 3a-
MEHUTb CMECHUTEJb BMECTE CO TIJTaHTaMHU,
CHavaJa MIJIAHTH OTCOEAUHSIIOTCS OT TPYO.

3areM CMecHUTeNb IEMOHTUPYETCS B 3a-
BUCUMOCTH OT TuIa KperieHus. s fne-
MOHTaXa ABYXBEHTUJIbBHOI'O CMECUTEJIA Ha
IMTUPOKON OCHOBE, KOTOPBIM KPEMUTCS 0
YCTaHOBKU KPaHOB, CHavYama HeOOXOAUMO
pazobparh KpaHbl U TOJBKO MOTOM OTBEpP-
HYTb Taliky, KOTOPbIE 3aKPEILIAIOT CMeCH-
TeJTh Ha PAaKOBUHE.

Cwmecutenn Ha y3koii ochoBe (puc. 10.14)
3aKPETIAIOTCS TalilkaM¥i CHU3Y PAKOBWHBI,
MOJTOMY JIISL UX JIEMOHTaKa HEOOXOAMMO
3aJ1e3Th 110/l PAKOBUHY U OTKPYTUTD raiiky;

Puc. 10.14. [lemoHTaX CTAaporo CMECUTENS Ha y3K0i OCHOBE
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o [masa 10. YcTaHOBKA 11 IEMOHTX CAHTEXHUKM

[T IEMOHTAKA CMECUTENIEH TUTIA «eJI0Y-
Ka», Y KOTOPBIX KpelvieHue HaXOIUTCs
rocepejiiHe, HYKHO JIUIIb CHATH TalKy
¢ anru (CrenuansbHON BTYJIKK ¢ pe3boil).
Kpennenue nocepemae UMeeT 1 OJTHOPbI-
YasKHBIN CMECUTENb, [IJIT €T0 JIEMOHTa)Ka
CO MIMHUJIBKU HYKHO CKPYTUTb HE TOJBKO
raiiky, HO U 1oJy1aiioy.

JLsist TOTO 4TOOBI YCTAHOBUTH CMECUTETH
¢ TMIMPOKUM OCHOBAaHMEM, CHAYaJIa €TO CO
CBEPHYTBIMU KpaHaMM CJIEAYET IMMOCTaBUTH
Ha MECTO YCTAaHOBKH, 3aT€M — U3TOTOBUTD
MPOKJIAZKY M 3akpyTuTh raiiku. Ilocse
3TOTO MECTO COCIMHEHNUS KPaHa C PAKOBU-
HOI M30JIUPYETCS TEPMETUKOM U yCTAHAB-
JINBAIOTCS PYYKU KPAHOB.

[Ipu ycTaHoBKe cMecUTeNsI € Y3KUM
OCHOBAHWEM T€PMETHUK HAHOCUTCS Tpell-
BapuTeabHO. UTOOBI yCTAHOBUTH TaKOi
CMECUTEIb, TIPUXOIUTCS 3a0UPATHCS O]
PaKOBUHY, B IPOTUBHOM CJIy4yae He yIacTCs
nob6paThes 110 Taek. Takyto oneparuio yuo0-
Hee TpOBOAUTL BABOEM: OJAWH HaBEpP-
Xy JEPKUT CMECHUTENb, a BTOPOW BHU3Y
3akpyuuBaer raiiku. Camblii mpocTOi
B YCTAaHOBKE — CMECHUTEJh TUTIA «EJI0UKa»
(puc. 10.15).

[Ipu ero MOHTaKE PAKOBUHY HE CHUMA-
I0T: CHAavYajia OTKPYYMUBAETCS Talika ¢ KOP-
myca, 3aTeM CHUMAIOTCS TIPOKJIa[Ka U Me-
rasmaeckas maiiba. ITocse atoro HeoHxo-
AVMO BBIIIOJHUTDL CJAEAYIONINE Z[eﬁCTBHHZ
0 yCTaHOBUTbH CMECHUTEID;

O HazeTh HPOKJIAJAKY U Iaiily;

O 3aKpyTUTH raiiky;

0 HaJeThb HUIIIIEU;

0O HaHECTH TepMETUK Ha TPYObl ropsdeit

U XOJIOJTHOU BOJIDI,

QO OPUKPYTUTHh TPYOKH CMECUTENS K TPY-
6am Bol0CHAOKEHUSI,

YT006bI 3aTAHYTH TAHKU TIOTYKE, MOAKHO
BOCIIOJIB30BATHbCA PbIYaroBbIM WJIN Pa3-
BOJHBIM Kitodamu. TpyOHbIil Kiiod Oojiee
yaobeH B 00OpallieHuu, OJHAKO OH MOKET
copBarb pesboy.
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Puc. 10.15. YCTPOIICTBO CMECUTENS TUMA «EJ104Ka»:
1 — npoknagka; 2 — cTonop;
3 — railka YeTbIpexrpaHHast yCTaHOBOYHAS;
4 — HaKnJHas ranka; 5 — nomKNMHas raiika;
6, 10 — MeTannnyeckue LWaiosbl;
7/, 9 — PE3NHOBbIE NPOKNAAKM; 8 — MOM0YKa MOVKK
NN YMbIBANbHUKA; 17 — 13nKB; 12 — HakiaHas
raika; 13 — pa3XXUMHOE NnnacTMaccoBoe KOMbLO;
14 — pPe3nHOBOE KOJbLO

He npenebperaiitTe MHCTPYKINEin: B Hell
MOTYT COJIEPKAThCS BayKHBIE COBETBI TI0
ycranoBke cmecutesia (puc. 10.16—10.23).

[Tocsie ToTO Kak BCe COEAMHEHUS IMPO-
BEPEHBI HA TEPMETUIHOCTH, MOKHO CMEJIO
BKJIIOYATh BOJY M HACTAKAATHCA PaboTON
HOBOTO CMECHUTEJIA.

OIHOPBIYAKHBIN CMECUTENb YCTaHAB-
auBaeTcs aHasornyHo. IloxBecHoil cme-
CUTEJTh KPEMUTCA K CTeHEe KPOHIITEHHOM
U TIOACOEAMHSIETCS K TpybaM ropstueil
n xoJionHOH Bozbl. Ilpeskae yem ycrano-
BUTH CMECUTEIDb, H€O6XOI[I/IMO COC/IUHUTDH
ero ¢ tubKoil moaBoaKoil. Cpemut KoM-
MJICKTYIOMWX JIJIsi CMECUTENsT HalIyTcs



A

Puc. 10.16. YcraHasnusaem CMeCUTENb TUNA Puc. 10.19. [pu 0TCYTCTBIM YNNOTHUATENBHOMO

«@J04Ka» PE3VHOBOTO KOJTbLA FepMETU3NPYEM C MOMOLLbIO
MTACTYHOrO repMeTIKa Ha MONMMEPHON OCHOBE

Puc. 10.17. Coeaurenue cvmecutens u ctonewHnusl — Pue. 10.20. Mpukpy4nBagm CMECUTENb ¢ 00paTHON
(PaKOBIHbI) AOMKHO ObITb FEPMETUYHbIM CTOPOHbI MACTMKOBbLIMY Faiikamid, KOTOPbIe
NPOAABANNCh B KOMMNEKTE C KPAHOM

Puc. 10.18. Ha HekoTopbix cmecutensx yxe umeerca  Pue. 10.21. Vicnonb3ayem rubkue Wnaxru
YNNOTHATENBHOE PE3VHOBOE KOMbLIO AN NOJBEAEHNS FOPSHEil 1 XONOAHOA BOAbI

iy




Puc. 10.22. CmasbiBaeM NPeBapuTenbHO MECTO Puc. 10.25. lofcoeauHsem BTOPOiA LWNAHT TMOKON
COBHEHVSE CMECUTENS 1 TMOKOTO LNaHra CYpUkOM — MOABOAKIA K CMECUTENHO (LN NOABOAKN
BO N30€XaHue Teun HE 3aTArVIBAEM KITKOYOM TYro)

Puc. 10.23. Vicnonb3yem pbl4axHblit unn passoaHor  Pue. 10.26. Bkpyunsaem WNNUbKY 1 NOATAMBAEM
KJI0Y, 4TOObI 3aTAHYTh raikil MOTYXe 0TBEPTKOM

Puc. 10.24. Bxpy4nsaem nofiBoaKY B HOBbIIA
CMECUTENb




A
Puc. 10.28. CtaBum cmecuTeNb B NpeAHa3Ha4eHHOe
0TBEPCTIE YMbIBANIbHIKA

Puc. 10.30. CoeauHsiem ribKkyto noaBojky
C CUCTEMOI FOPSHEr0 U XONOAHOI0 BOAOCHAGXKEHNS

Puc. 10.29. Moaknaabisaem nog npyxumHy0
MIACTUHY PE3UHOBYIO NPOKMAAKY; BCTABSEM

Ha LUNWIBbKI 11 3aKPYHNBAEM TaliKLA H LIMATIbKAX,
3DKMMAEM WX KDEMKO KITHHOM

HeKayeCcTBEHHBIE (@ M03TOMY — HEJ0JITO-
BeuHble) Mop00HbIe NaHTu. VX MOKHO
3aMeHHUTh Ha JIOOble JPYTHe: MeTaJio-
PYKaB U3 Hep:KaBeloniero rodpolianra,
Megnbie TpyOkn u T. A, [logcoeamuum
OMHOPBIYAKHBIN CMECUTENH rubKoi 1mosI-
BOJIKOIl HAa OCHOBE IIJAHTOB, KOTOPBIE
nponaioTcd B komruiekte (puc. 10.24—
10.31).

OcHOBHBIE COBETBI MO YXO/y 32 CMECH-
TEJISIMU:

Puc. 10.31. Mposepsem paboTy HOBOMO
cMecuTena — OTKPbIBAEM KpaH

a

a

a

npu BHIGOPE YUCTANINUX CPEICTB JIydIIe
MIPENOYeCTDb T€, KOTOPBIE M3TOTOBJIEHBI
Ha MBLILHOM OCHOBE, HE CO/IEPKAT ATTKO-
roJist, a30THOM 1 (pochopHOI KUCIIOT; He
CTOUT TPUMEHATH abpasuBHBIE YUCTSI-
e CPEJICTBA;

TIPY 9KCTITyaTAIINH KaKIbIH pa3 omoJa-
CKUBaiiTe M MPOTUPAIiTe CMECUTEb;
MMOMHUTE: OJHON W3 TPUYUH TMOJOMOK
CMECHUTEJISI MOKET CTaThb BBICOKOE JIaB-
JIeHUE BOJIBI B CUCTEME.



PakoBuHa M MOMKa

CoBpEeMEHHBIN PBIHOK CAHTEXHUYECKUX
npubopoB U3006MIyeT MOWKaMHU, MOWI0-
JIBIPAaM¥ U PAKOBUHAMU Pa3JNIHBIX (HOPM
u mopudukaiuii (puc. 10.32).

Kyxonuble MOWKHM CETOJHS WM3TOTaB-
JIMBAIOT U3 CAMBIX Pa3HOOOPA3HBIX Mare-
pHAJIOB: T'PAaHNTA, HATYPAJIbHOTO KaMHH,
KepaMHuKH, HepskaBeolell cranun. Pyko-
MOWHUKH [IJIS1 BAHHON KOMHATBI BBITTyCKa-
0T HE TOJBKO PA3JNIHBIX (DOPM, OHU MO-
TYT UMETDH I10JIE3HDbIE NOTIOJIHEHNWA B BUE
MOJI0YEK, TYMOOYKY 1 T. J1.

Puc. 10.32 PakoBuHa, ycTaHOBNEHHAA
B CTOJIELLHULY U3 KaMHA

Takoe pazHooGpasue MOKET BBECTH TI0-
KymnaTess B 3aTpyjAHeHue npu BoiGope
CaHTEXHUKHU, CUJIDbHO YCJOXHUTDL IIPO-
1[eCC MOHTaKa, KOTOPBIH HATIPAMYIO CBsI-
3aH C KOHCTPYKTHBHBIMU OCOOEHHOCTAMU
npubopos. [ToaToMy Tepes MOKYMKOH He
GyJIeT JIMITHUM y3HATDH B Marasune 06 0co-
GEHHOCTSIX MOHTAKA.

HoByio pakoBHUHY HeJIb3s YCTAaHOBUTD,
He CHAB mpexje crapyio. [lomarosas un-
CTPYKIIUST TOMOKET BaM Ge3 TPy/ia BBITIOJ-
HUTD 3Ty CJOKHYIO paboTy.

[IepexkpbiBaeM BEHTHJIN TMONAYU TOPS-
yeit u xosoxuoit Bozbl (puc. 10.33). Uro-
Obl yOeauThes, 4TO BOJAA HE MOCTYIIAET,
OTKPBIBAEM CMECHTEJIb: €CIIU CTPYs BOJBI
[IePECTAET TeYb, 3HAYNT, BCE OBLIO CIEIAHO

BEPHO.

Puc. 10.33. lNepexpbiBaem BEHTUMb N04A4Y BOAbI

Puc. 10.34. OTkpy41Baem cichoH, NpeBapuTenbHo
MOCTaBYB MO/ HEro BeApo AN BO/b



AKKypaTHO OTKpy4HMBaeM CU(DOH, s
3TOTO HCHOJb3yeM Pa3BOAHON KIIOY, OC-
TaTKW BOJIBI CJIMBAEM B NPUTOTOBJIEHHOE
3apaHee BeJ[po; 3aKpydnBaeM cu(OH, Ipe-

BaPUTEILHO 3aTKHYB €r0 TPATTMYHBIM KJIst-
oM (puc. 10.34).

OTKpyunBaeM HaKUAHbIE TAfiKU yTJI0-
BBIX BEHTHJIEH OOBIYHBIM TA€YHBIM KJIIO-
yom (puc. 10.35). UT0OBI OTCOEIUHUTH
causHyto TpyOy OT cudoHa, pacKpydnBa-

Puc. 10.35. OTkpy4Baem HakUIHbIE raiiki

Puc. 10.36. OTkpy4uBaem raiiku, Ha KOTopble
KDENUmcs yMbIBaNbHIK

€M 3aIl0pHYI0 TaliKy BBepXy Hero, CHuUMaeM
KJIMHOBUIHYIO TallKy, o6e Tallku CO CJIUB-
HO¥1 TPyObI U BLIHMAEM UX.

YnangeMm cloi CTaporo CUIUKOHOBOTO
repMeTHKa, 0cabsieM ralku, Ha KOTOPBIX
KPENuJICS YMBIBAIbHUK, aKKypPaTHO CHMU-
MaeM €r0 U TOJBKO 3aTeM OTKPy4YMBacM
raifku TOJHOCTBIO (ecJii paKOBUHA Kpe-

MUTCST HA MOJCTABKe, MPOCTO CHUMAEM ee
c nopcrasku) (puc. 10.36—10.39).

Puc. 10.37. Y6rpaem cTapble Wwypynbl ¢ pe3s0oil
YITI0BO LWAU(OBANBHONM MALLNHKON G OTPE3HbIM
JVICKOM M0 MeTanfy

Pwuc. 10.38. Youpaem ocTarku repMeTuka 1 passogp!
IPSA3K CO CTEHbI LUMPOKIM LUNATENEM




Puc. 10.39. 3anonHsiem 0TBEPCTUS U TPELLMHbI
Ha CTEHE LUNAKNEBOYHbIM PACTBOPOM, MOBEPXHOCTb
BbIPABHIIBAEM

OcBonM ¢rocob yCTaHOBKH yMbIBAJIb-
HUKAa Ha KPOHIITEHHaXx — OH Haumbosee
nemesbiii. OHako eciu B jome caabble
CTeHbI, TAKOW YMBIBaJIbHUK, KOHEYHO, He
nozpoiiger. Kpome Toro, pesBbii peGeHOK
MOKET COpPBaTh PAaKOBUHY € KPOHIITEHOB
U OIIPOKUHYTH ee Ha ceOsl.

Wraxk, npuctynum. /lis Hayasa onpe/e-
JIMM JIMHUIO YPOBHA YMbIBaJbHUKa — [€-
JIAEM Pa3METKY PACIIOIOKEHNS OTBEPCTUIA
(puc. 10.40), BbICBepJAMBaEM OTBEPCTUS
s iobesnet.

OOBIYHO JIMHWUIO YPOBHSI YMbIBAIbHU-
Ka pacmosaraiot B 80—-85 cM oT 1o, HoO
ee MOXKHO CeJIaTh HUYKE, YTOObL JOTATU-
BaJINCh MaJIeHbKUE JIeTH, WU, HA06OpOT,
BBIIIIE, €CJIN JIeTEeH HeT.

Wamepum oy GOKOBBIX Kpaes pa-
KOBMHbI M BHU3 TIO/[ JIMHUIO YPOBHA OT-
JIOJKUM 3Ty Bemuuny. To ke camoe ciena-
€M C IPYroii CTOPOHBI U Yepe3 [Be TOYKU
[IPOBe/IEM JIMHUIO KPeIUIeHMsT KPOHIITel-
HOB. IIpoBepnM, MOAXOAAT I KPOHIITEM-
upl K paxoBune. IlepeBeprem paxoBuny
U CBEPXY IMOJOKUM Ha Hee KPOHIITeUHbI
B MecTax KperieHus. VIaMepum paccTos-

Pwuc. 10.40. [lenaem pasmeTky pacnonoxeHus
OTBEPCTUIA, KOTOPbIE OYYT HEOOXOAUMBI
I7151 YCTAHOBKY HOBOI PaKOBUHbI

HUE MEXKIY OCSMU KPOHIITEHHOB U HaHe-
CeM ero Ha JINHUIO KPEIJIEHUsT KPOHIITEH-
HOB B BU/IE HavyaJIbHON U KOHEYHOI TOYeK
KpeIIeHusI,

[IpucraBuM KpOHINTEHHBI K CTeHe
B yKa3aHHbBIX MecTax. [Ipu aToM HeoOXo-
VMO CJIEAUTH, YTOOBI BEPXHSA OIIOpPHAS
IJIOCKOCTH KPOHIITENHA COBIAIaia ¢ Jiu-
HUeW YPOBHSI KPEIJIEHNUST, a TI0 TOPU30HTa-
JIM OTMETKA TOYKHU KPETJICHUsI COBIaaaa
¢ ochio KpoHInTeitHa. OTMETUM MecTa Kpe-
IJIEHUST KPOHIITEIHOB, MOCJIE Yero 3a0beM
B CTeHy AI00e U BKPYTUM CTEP/KHEBbIE
GOJITHI, HAa KOTOPbIE YCTAHOBUM PAKOBUHY
(puc. 10.41-10.46).

Korzma pakoBuHA BBIPOBHEHA 110 YPOB-
HIO, TO MOXHO 3aKpy4MBaTbhb TailKu, Ha
Bce obenn 00sa3aTeIbHO HajleBaeM Mpo-
KJIQJIOUHbIe MaiiObl 1 NPUKPYYNBAEM TaK,
4TOObI HU KPOHIITEHHBI, HU PAKOBUHA He
mratanuch (puc. 10.47-10.50).

CraBuM B PAKOBUHY Ha PE3UHOBYIO ITPO-
KJIQ/IKy CJIUB, 3aTSATHBAEM €ro raifkoii cHU-
3y U HAJIEBAEM 3allOPHYIO TaliKy ¢ KJIMHO-
00pasHbIM 3aIIOPHBIM KOJIbIIOM. CMOTPUM,
4TO TIpeCTaBisgeT coboit 0TBOAHAS Tpyba



Puc. 10.41. 3abusaem [ro6enn B CTEHY Puc. 10.43. 13MepnB TONLLNHY KPENEXHOI
MOZBECKN PAKOBMHbI, BKDY4IBAEM B CTEHY
CTEPXXHEBbIE OO

Puc. 10.42. CneuyanbHbIM KNOYOM Ans Puc. 10.44. YnnotHsem CoeanHeHe Naknei
BKDY4MBAHS CTEPXKHEBBIX BONTOB BKPY4UBAEM 11 TEDMETIKOM (ECNN B BYyLLEM NpemyCcMaTprBaeTCs
B At00enm 60Tl AN Kpenexa PACKPY4MBaHIE 1 CKPy4MBaHIAE YTOBbIX BEHTINEN)




Puc. 10.45. MNepef TeM Kak YCTaHOBUTb PAKOBIHY, Puc. 10.47. BbipaBHIBAEM PAKOBUHY C NOMOLLBIO
MPUKPYYUBAEM HA HEE CMECUTEb, 1 TOMbKO 3aTEM YPOBHS
KDENM PakoBUHY K CTEHE

Puc. 10.46. YcTaHaBnmBaem pakoBlHy Puc. 10.48. [16KKe LWNAHTY NPUKPY4MBAEM
Ha CTEPXXHEBbIE OOMTbI, TaiiKn 3aKpy4/BaEM K YITI0BbIM BEHTINSM C MOMOLLIbHO TaE4HOr0 KIHo4a
He [10 KOHLA




Puc. 10.49. YcTaHasnusaem CuchoH, A5 31010
BCTABNAEM €r0 B OTBEPCTUE CNBA, A CHIA3Y
MOLCOEANHSEM K YMbIBANbHUKY

cudona. Eciim ona He rubKasi, OTCOENHS-
eM ee oT cuora. bepeM pesnnoBoe ymioT-
HUTEBHOE KOJBIIO C BHEITHUM TMAMETPOM
70 MM, a BHYTPEHHUU AMaMeTp [eaeM
4yTh MeHbIIe 35 MM (110 pazMepaM TpyObI
cudona). Hanocum Ha KOJIBIIO TEPMETHK
U BrOHSIEM €ro JI0 yropa B pacTpy0, a 3a-
TeM B KOJBIIO BCTaBJseM CU(MDOHHYIO TPY-
Oy. Ioacoenunsiem TpyOy ot cudoHa mpu-
SKUMHOM raifkoii o6paTHo.

9TO OCHOBHbDBIE TPUHITUIIBI ITO IEMOHTA~
JKy ¥ YCTAaHOBKe yMbIBaJTbHUKA. [lepeyenn
paboT MoXKeT ObITH PasJndeH B 3aBUCHMO-
CTH OT TUTIA PAKOBUHBIL, OY/Ib TO KyXOHHASI
MOUKa Wi YMBbIBATbHUK Ha TyMGe. Terepn
PaccMOTPUM KOHCTPYKTUBHBIE 0COOEHHO-
CTH JIeMOHTaka KyXOHHOM MOMKH.

Jlnst Toro, 4ToObI JIEMOHTHUPOBATH KYy-
xouuyio Mmoiiky(puc. 10.51), nepexpbiBaem
JIOCTYTI BOJIBI K MOWKe, 3aKPbIB 3a1IOPHbIE
BEHTUJIN TOPSYEH M XOJOMHOM Bombl. OT-

Puc. 10.50. lpoBepsem coeavHeHNs
Ha repMETU4HOCTb, MPOMEXYTOK MEXY
CTEHOW 1 PAKOBIHOI 3aMOSHSEM
CUNNKOHOBBIM rEPMETUKOM

KPBIBAEM BEHTHJIM CMECUTEIsE, YTOObI yhe-
IUTHCS, YTO BoJA TepekpbiTa. Ecam Boma
He TeYeT, IPUCTYTIAeM K JIEMOHTaKY MOii-
k. CTaBUM Bezipo 1ol cuoH, OTKPYIHBa-
eM IIMPOKYIO TaliKy, 3aKPeIISIONY IO CIUB,
W CJIUBAaEM TPA3HYIO BOJY u3 cudoHa.
OTkpyurBaeM 3aMopHYI0 Talky cudoHa
u otofBuraeM crudon B ctopony. CHUMaeM
¢ TpyObl JIBE TAWKN 1 KIUHOBUIHYIO MIaii0y
¥ BbIHUMaeM ee n3 cudona. OTKpydnBaem

Puc. 10.51. Yrnosas kyxoHHas Moitka




Puc. 10.52. lepekpbiBaeM BEHTUMN rOpsAYeit
11 XONOZHOM BOAb!

Puc. 10.54. OTkpy41Baem raiiku, KOTopble
COEZMHSAOT CMECUTENb CO LNAHraMI FOPAYEro
11 X0NOZIHOrO BOZIOCHA0XEHWSE
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Puc. 10.53. OtkpyunBaem 3anopHyto raiiky ciuoHa

raiiku, COeJIMHSIONINE CMECUTEJD CO TLJTaH-
raMy rOPsIYero M XOJIOIHOTO BOAOCHAOKe-
Hist, 1160, €CITM BOJIA TIOCTYIIAET O METAJ-
JITUECKUM TPybam, CBOpaunBaeM My ThI CO
CTOHOB, IPE/IBAPUTETHHO OTKPYTUB KOHTP-
raiiku kaoyoM 210. OTkpyTHB My TEI, OT-
coequasieM TpyObI (puc. 10.52-10.54).
Yarite Bcero crapbie MOIKH OOBIYHO Kpe-
ISATCST K CTE€HE C TIOMOIIBIO KPOHIIITEHOB.
Yro6bl CHATH PaKOBUHY, GEpeM OTBEPTKY
U, IPUJIEPKUBast €10 OOJITHI, OTKPYYHBAEM
raiiku kmodom 10. TIpopskasesinue 601ThI
U railku cMaunBaeM 8%-HbIM YKCYCHBIM
PacCTBOPOM C aJIOMUHHUEBBIMU KBaCllaMM
b0 BUHHOKAMEHHON KHCI0TOH (cooT-
nomrenvie cMecu — 11:1) u ocraBisieM Ha
3-5 u. Ilocsie Taxoit mporeaypsl Taiiku
MOJKHBI CKPYYMBATBCsT O0siee CBOOOIHO.
Ternepp cHUMaeM MOWKY M, €CJIM HYXKHO,
JIEMOHTHUPYEM KPOHIITEHHBI.

Moiinoaplp — OIWH U3 CaMbIX (DYHK-
[IUOHATBHBIX YMbIBATBHUKOB. CIo-
BO «MOHIO/IBIP> M3BECTHO 0OJIb-
MIMHCTBY U3 HAC U3 JETCKOTrO
ctuxoTrBopennst Kopues Yykos-
ckoro. [IpaBna, 3a gosTHe TOABI
OH COBEPIIEHHO W3MEHNJICST:
U3HAYAIBHO JAHHBIN YMbIBAIb-
HUK OB OCHAIeH GaKoOM JIJIs
BOJIbI, KOTOPBIN TIPUBOAUICST
B JleficTBUE pyKamMu: 4TOOBI
MOJIMJIACEH BOJIA, HYXKHO OBLIO
TOJIKHYTH YyTYHHbII MITHIPh
BBepx (puc. 10.55). Bosbinne
GaKky IPUBOIUINCH B Jeii-
CTBUE IIeJaJbHbIM MEXaHI3-
mom. Kananusarys 4acto oT-
CYTCTBOBAJIA, TOITOMY BHUZY
YMBIBAJIBHUKA CTOSLIIO BEZPO.
CoBpeMeHHbII MOUIOBIP —

Puc. 10.55. CrapuHHbIii MOAZOABIP C Yawei
Ins cO0pa BOAbI CHI3Y



Puc. 10.56. CoBpemeHHbIii MOMA0AbID

PaKOBHMHA, KOTOPasi yCTaHABJIMBAETCH Ha
TyMOy, HO BMecTO OaKa Il BOIBI Yy HETO
€CThb CMECUTEJb, KOTOPBIN IMOMCOEIIMHS-
eTCsT K MEHTPATN30BAHHOMY BOAOCHAO0-
JKEHUIO, @ BMECTO Bejipa — KaHAJIM3alns
(puc. 10.56, 10.57).

DyHKIINOHATBHOCTH MOMIOIBIPA 3AKJTIO-
YaeTcst B TOM, 4TO TyMba MoJi PaKOBUHOMN
MO3BOJISIET CKPBITH TPyOB. COBMeIeHne
(byHKIMIT OMTOPHOIT KOHCTPYKIIMK W IITKA-
(ha ouenb akTyasbHO B BAaHHBIX KOMHATAX
HeGOJIBIIOTO pa3Mepa, Tak Kak 9KOHOMUT
MOJIE3HYIO TIOMIA/b.

YcranoBka MOWHIOABIPA JTOCTATOYHO
npocrta. CHavaja ycTaHAaBJIUBAEM TyM-
Oy, 3aTeM B OTBEPCTHE B CTOJIEIIHUIE
BCTaBJIsIEeM PAKOBUHY, TOCJIE YETO KJIajeM
CINBHYIO PEIIETKY B PAKOBUHY HA Pe3u-
HOBYIO TTPOKJIAJKY M 3aTATUBAEM pelleT-
Ky raiikoil cumusy. HazeBaem Ha caIUBHYIO
TpyOy BallopHYyI0 Traiiky ¢ KJIMHOOGpas-
HbBIM 3aMOPHBIM KOJibIIoM. CMOTpUM, Ka-
Kast oTBoAHAsA Tpyba y cudona: rubKyio,

Puc. 10.57. CoBpeMmeHHble MOMAOABIPLI B UHTEPLEPE BAHHON KOMHATbI
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roppupoBatHyio TpyOy OCTaBiIsieM Ha Me-
CTe, @ JKECTKYIO — OTCOE/IMHsIEM OT cuoHa.

BepeM pe3snHOBOE  YIUIOTHUTENbHOE
KOJIBIIO. B IpuHIMMIE, €ro MOKHO BbIpE-
3aTh U3 KyCKa Pe3WHBI: BHEITHUN HaMeTp
KOJIbIIA I0JKEH ObITh 70 MM, 8 BHY TPEHHUI

IUaMETP JieJIa€M 4YyTb MEHbLIIE JMaMeTpa
TpyOBl cudona — 35 MM. ITO KOJbBIO
BCTaBJIsIEM [0 YTIOpa B pacTpyO, a B KOJIb-

Puc. 10.58. HecobpaHHas Tymba

1o — tpyby cudona. Panbiine Takue coe-
IUHEHUS 3aJIMBAJIU IIEMEHTOM, HO ceiiuac

MOZKHO [TPOCTO HAHECTH TEPMETHUK HA Kpast
Kosbita. [IpUKpyunBaemM OTCOCANHEHHYIO
TpyOy 0T crudoHa TPUKUMHOI raiikoit 06-
parHo. YcTaHaBIMBAEM CMECHUTENb U CO-
6upaem Tym6Oy (puc. 10.58—10.61). Cobu-
paeM cu(OH U MOAKIIOYAEM [IJTAHTH TOPst-
Yyell U X0JI0/THOHN BOJIBI.

Puc. 10.60. lpocsepnusaem 0TBePCTIS NOA CUGOH
11 NOABOAALLYAE LINAHTY BO/bI (ECNN OHW HE Bbinn
npeaycMOTPeHbI 3apaHee)

Puc. 10.59. MNpukpy4nsaem K TyMOE HOXKIA

Puc. 10.61. YcraHasnusaem Ha TyMOY YMbIBANIbHUIK,
7151 3TOr0 MOXHO MPUMEHUTB XIAIKNE rBO3AN



YMbIBaJIbHUK Ha Nbe/ecTale KpachBO
CMOTPUTCS B OOJIBIINX U XOPOIIO OTPEMOH-
TUPOBAaHHBIX BaHHBIX KoMHaTaX. CoBpe-

MEHHbBIE IIbe/leCTaJibl AJId yMbIBaJIbHI/IKa
BBINTyCKAIOTCA Ha 060t BKyc (puc. 10.62,
10.63).

Puc. 10.62. YMbiBanbHUKM HA KNAacCUYECKIX
nbefecTanax

[lng ycTaHoBKY yMbIBaJIbHUKA Ha Ibe-
JIeCTasIe BBITTOJHUM CJIe/lyIOTe IeHCTBUS.

YcTanaBamBaeM beecTas B He0OX0I1-
MO€ MEeCTO, TIOMEIAeM Ha HEro PakoBHHY
TakuM 06pa3oM, 4TOOBI CIMBHOE OTBEPCTHE
COBIIAJIO C IIEHTPOM MojicTaBku. OTMevyaeM
KapaHJaloM Ha CTeHe MecTa, Te Oyner
KPENuThCsl yMbIBaIbHUK. CHUMaeM PaKo-
BUHY 11 BOTMEYEHHDBIX Ha CTE€HE MECTaX /Ipe-
JIIO CBEPJIIM OTBEPCTHS /1T KPETLTIEH M.
Depem ziBa m100e1sT, BCTABIISIEM WX B CTEHY
U Ha mypynsl giodeneil HajgeBaem Mpo-
kjagounble raiiky. ITpuBunumBaeMm yMbl-
BAJIBHUK IIyPyNaMH K CTEHE Ha MECTO
kperienusi. CUIIbHO IIYPYIIbl HE 3aTTH-
BaeM, MHAUe PAKOBHUHA MOJKET TPECHYTb
OT HaIIPAKEHUA. B])IpaBHI/IBaeM C IIOMO-
IIBI0 YPOBHS TIOJIOKEHNE YMBIBAJIbHIKA
(puc. 10.64).

B mwenecran ycranaBiuBaeM cudoH U
HO/ICOE/IMHSIEM €T0 K CJINBY.

C 06paTHOi CTOPOHBI IbEECTA ITOJIBLIA,
C HECKOJIbKUMH KEePaMHYECKUMU Iepero-
poakamu (puc. 10.65). Takue meperopos-
K1, 6€3yCIOBHO, 3aTPYIHSIIOT AaTbHelTee
TeXHUYecKoe 0oOCayKuBaHue CcudOHOB,
YCTQHOBJIEHHBIX B Ibefiectal. OHaKo us-
GaBIATHCA OT HUX (HATPUMED, BBIMTIUTh

Puc. 10.63. BapnaHTsl nbeaecTanos AN yMblBaIbHUKOB




Puc. 10.64. BbipasH1BaeM NooxeHie yMblBanbHUKa

C NOMOLLbIO YPOBHS

Pue. 10.65. C 06paTHOit CTOPOHbI NbeiecTan MeeT
KepaMU4ECKIE NEPEropoaKi

GOJITapKoil) He PEKOMEH/YETCsT, TIOCKOJIb-
Ky ylaJeHue MepeMbluek ocaabiseT BCo
KOHCTpYKIMio. KpoMe TOTO TIpM ynanenun
[ePeMBIYEK CYIIECTBYET PUCK MOSIBIEHUS
TPEUnH.

He Bcerma paccrosiivie MeXIy Ibefe-
CTQJIOM W CTEHOU TI03BOJISIET YCTAHOBUTD
cudoH HEMOCPEACTBEHHO B IpeIHa3Ha-
yeHHoMm 711 atoro Mmecte (puc. 10.66).
Ecau cuenars 970 3aTpyIHUTENBHO, YCTA-
HOBUM cU(OH B MbEJECTAT 3apaHee M CO-

Puc. 10.66. YctaHaBnuBaem nbegectan

eJIMHIM €T0 C PAKOBUHOIA 10 e KPeTIeH st
Ha CTEHE.

OrBozsnyio Tpyby cudoHa BCTaBUM
B pactpy6 kanammsaiuu. Kak u B ciydae
C MOWJIOABIPOM, HCIIONb3yeM YIJIOTHU-
TesibHOe KoJIbI[0. [Tocse 3aBepiienust pa-
GOTBI yCTAHABINUBAEM CMECUTEh — YMbI-
BaJIbHUK TOTOB K MCTIOJb30BAHUIO.

YMbIBaJIbHUK Ha NOJABECHOH MOJIKe
B KaKOH-TO CTeleH! HalloOMUHAeT MOII0-
nwip (puc. 10.67). Takoe KperieHue YMbI-
BasbHUKa GoJIee HAJIEHKHO, YEM YCTAHOBKA
PAKOBUHBI HA KPOHINTEHHAX, TaK KaK TOJI-
BeCcHasd TI0JKA YaCTWMYHO TPUHUMACT Ha
cebst HArpy3KY.

[Toska MOXKET UCTTOIB30BATHCA JIJIST XPa-
HEHWA YMbIBAJbHDBIX HpHHaﬂJIe)KHOCTefI;
JIBYX3Ta)KHAA TIOJKA MPEKPACHO CKPbIBA-
er TpyOBl M MOJKET HCIOJb30BAThCST KaK
nikad g XpaHEeHUS TIOJIOTEHETT.

[lepex HayamoM yCTaHOBKM OTMeEpSi-
€M YPOBE€HDL KPENJeHWA yMbIBAJIbHUKaA —
npumMepno Ha Boicote 80—85 cm (BbicoTa
3aBUCHUT OT POCTA SKUJIBIIOB KBapPTHUPHI,
HaJIW4Msl B HeW jietell U Apyrux (haxTo-
poB). Ilocne atoro mpucrasisgem yarnry
PAKOBUHBI K CTEHE TaK, YTOOBI €€ BEPXHSISI
YacTh COBMAJsa ¢ 3Toi sunuein. Yepes mpo-



Puc. 10.67. YMbIBanbHUK Ha NOABECHOM NOSKE
B UHTEPbEPE BaHHO KOMHATbI

VITUHBI KapaHIAMIMKOM OTMEYaeM MeCTa
KpeIIeHN pPaKOBUHBI, CBEPJUM B 3TUX
MeCTax OTBePCTUst U BOUBaeM B HUX TIPOO-
ku. Vicnosp3yst mrobestu ¢ maiibamu, mpu-
KpPY4MBaeM PaKOBUHY K CTEHE,

Teneps HaBecuM MoJIKY Ha cTeHy. [Tome-
II[aeM TOJIKY MO/l PAKOBUHY U C TIOMOIIIBIO
YPOBHA TIPOBOAUM JIMHUIO KPEIJICHUA
moJiku. PasmeriiaeM moJiky B COOTBETCTBUI
C JIMHUeW YPOBHSI KpeIvieHus U vepe3
MIPOYIITUHBI TIOMEYAEM Ha CTEHE MECTa Kpe-
mwieHuit. Yepes cTOYHOE OTBEPCTHE PAKO-
BUHBI OTMEYAEM KapaHIAIINKOM Ha MOJIKE
MECTO OTBEPCTHS CAUBHOU TPYObI U, €CJIu
€CTh CMECUTEJb, OTBEPCTUS JIJIST OBO/A
ropsiueil U XoJoHON Bozbl. Ecsn moska
JIBYX3TaKHAsI, OTMEYAEM MECTO JIJisI OTBO-
JTHOU TPYOBI.

IIpope3aem oTBepcTUs A CIAUBHOMN
TpyOBI, MOJBOMA K CMECUTEN0, OTBOJA
B KQHAJIM3AIUIO B TIOJIKE C TIOMOII[BIO CITe-
[UATBHON HACAIKU JIJist JIPEJIH, KOTOPast
HasbiBaercss IuenbopoM. IJra Hacaika
B BUjle KOJIOHKOBOTO Oypa HE CBEpJIHT,
a BBIPE3aeT OTBEPCTUST OOJIBIIOTO JUaMe-
Tpa 10 KpasiM MaJieHbKoro oTBepctus. [To-
Hazoburcs udenbop auamerpom 35 6o
44 mm.

PakoBuHa 1 Molika A«

CaepJiM 0OBITHOI IPETTbI0 HEOOJIbIIITE
OTBEPCTHS, A TIOTOM, CMEHWB HACAAKY Ha
heHb0p, BBIPE3aEM OTBEPCTHUST HYKHO-
ro auameTpa. CBepJiuM B CTeHe OTBEPCTHS
JUIST KPEIUIEHUsT TOJIKA 1 3a0uBaeM Tyja
npobku. MonTtupyem (eciu HyKHO) Ha pa-
KOBUHY cMecuTesib. [TogBoaim moJiky mozu
DPaKOBUHY, COBMEIIAEM CIUBHOE OTBEPCTHUE
C COOTBETCTBYIOIIMM OTBEPCTUEM TIOJI-
K1 1 BbIpaBHUBAEM €€ 110 JIMHUUN YPOBHA
KpeTLIeHSI.

ITpuBMHUYMBAEM TIOJIKY K CTEHE MH00est-
MM C IaiibaMu ¥ IPUCTYIIAEM K [10JICOEIH-
HEHUIO PAKOBUHBI K KaHaau3auu. Beras-
JISleM B PAKOBUHY CJIUBHYIO TPYOY U CBEPXY
Ha Hee HaJAeBaeM YIAJIMHUTEJIb C YIIJIOTHU-
TEJbHBIM KOJIBIIOM; ITPW 3TOM HYJKHO, ITPpU-
JEPAKUBasg CIUBHYIO TPyOy, MPOTONKHYTH
VIJTMHUTENb C KOJIBIIOM CKBO3b OTBEPCTHE
B mosike. CKpenysieM CcOoeMHEeHue TIpU-
JKUMHOM Taitkoit. HageBaem Ha ApyToil KO-
Hell YAJMHUTENST 3alI0PHOE KOJbIO U CH-
(o u 3aTsATMBAaEM 3AMIOPHYIO raiiKy.

[TpukpyunuBaem K cudoHY OTBOAHYIO
TpyOy, BCTAaBJIEHHYIO B pacTpyd KaHa/Iu3a-
. Ha xonerr 0TBoHO# TpyObl, KOTOPBIA
BCTaBJIeH B pacTpy0, HajeBaeM YILIOTHU-
TeJIbHOE KOJIBIIO C BHENTHUM JIMAMETPOM
70 MM u BHyTpennuM — 35 mm. Ha kpas
KOJIbI[A TIPEABAPUTENbHO HAHOCUM Tep-
METHK.

YcTaHoBKa yMbIBaNbHUKA
Ha nonynbegecrane

YMbIBaJIbHUK Ha MOJYNbeIeCTaje MO-
JKeT OBITh YCTAHOBJIEH TOJBKO B TOM CJIy-
yae, ecau TPyObl KaHAJIM3alMK BMOHTH-
POBaHbI B CTEHY, a pacTpyld KaHaIM3aIUN
TOPYUT M3 CTEHDbI HAa BbICOTE MMOJIyMETpa OT
nosia niu Beiie (puc. 10.68).

O I[IpoBeneM JUHWIO YPOBHS KPEILIEHUS
ma Boicote 80—85 cm.
Q [IpucrtaBuM yairy pakOBUHBI K CTeHe

MIJIOCKOW CTOPOHON U, BBIPOBHSB €€ 110

JINHUY YPOBHSI KPETIEHUST, KaPAHIAIIOM
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Puc. 10.68. PakoBuHbI Ha nonynbegecTanax
B UHTEPbEPE BAHHOI KOMHATbI

OTMETUM Yepes TPOYIIUHBI MeCTa Kper-
JIeHUH.

Q IIpocBepanM B OTMEYEHHBIX MECTAX OT-
BepeTus U 3a0beM B HUX MPOOKH.

O 3akpenuM pakoBMHY Ha CTeHe A06ess-
MU Yepes MaiGnol.

O YcTaHOBUM CMECHUTEb.

Terepb MOHTHPYEM CIUBHYIO CUCTEMY.

O [TomertaeM B pPakoBUHY PE3UHOBYIO
MPOKJIAIKY, & TIOBEPX Hee — CJIUB.

O 3ardruBaeM CJIUB HUKHEH TaliKoi.

0O HasopaumBaem 3amopHyIo raiiky ¢ KJIuHO-
06pa3HbIM 3ATIOPHBIM KOJIBIIOM.

0 OrcoeauHsieM cauBHYO TPYOY OT cro-
Ha, ecJIM OHa He THOKasl.

O Hanocum Ha pe3mHOBOE yIJIOTHUTEb-
HOE KOJIBITO (BHENTHWI imameTp — 70 MM,
BHYTPEHHUIT AraMeTp — 35 MM) repme-
TUK U BTOHSIEM €ro 0 ylopa B 3a4u-
MEHHbIN 3aparee pacTpy6. [Tocite sTOTO
BCTaBJIIEM B KOJIBIIO CU(DOHHYIO TPYOY.

O [IpukpyunBaeM OTCOETUHEHHYIO TpY-
6y ot cuoHa NPUKUMHON raiikoit 06-
parHo.

1320

Kyxonnas moiika — o0bluHasi 4acTh
KYXOHHOIrO rapHutypa. Moilku BbIIIycKa-
I0TCsI PA3anuYHON (DOPMBL. KPYTJible, KBa-
IpaTHbIE, TIPSIMOYTOJIbHBIE ¥ OBAJIbHBIE;
OHU MOTYT OBITh OJIMHAPHBIMU JIUOO CABO-
ennbimMu (puc. 10.69, 10.70).

Kyxonmbie MOWKYU U3TOTABJIUBAIOTCS
U3 Pa3JIUYHBIX MaTepUAJOB. HepKaBe-
fommeit cramm  (puc. 10.71), kepamukw,
akpuia. B nocaennee Bpemsi pacripocrpa-
HeHUe TOYYUIN MOUKH U3 UCKYCCTBEH-
noro kamus: T-rpanuta (puc. 10.72), dpa-
rpanuta (puc. 10.73, 10.74) u t. 1. Moiikn
U3 HEp)KaBeollell CTAIN UMeIOT TaK Ha-
3bIBAEMOE JIEKOPATUBHOE TIOKPBITHE —
MUKPOHACEUKH, KOTOPbIE IIPEISITCTBYIOT
3aCTO0 BOJIBI M 0OPA30BAHUIO TISITEH HA T10-
BEPXHOCTHU.

1 MECTOM 19 CYLLUKI NOCYabl

—

Puc. 10.70. KyxoHHas Molika C 1ByMS Haluami



Puc. 10.72. KsaaparHas moitka u3 T-rpaHuta

HecmoTps Ha TO 4TO KyXOHHAS MOMKA —
(haKTUYEeCKN TOT K€ YMBIBATHHUK HA TyM-
6e, MOHTUPYIOT ee HECKOJbKO MHAYe, YeM
Moiizonpp. Ilopsimok ycTaHoBKM MOWKH
CJIELYIOTIIIL: TOTOBUM pacTpyb KaHaIn3a-
Uy, 3ateM — TyMOy, yCTaHABJUBAeM Ha
Hee MOWMKY W CMECHUTEJb, TIOACOCINHIEM
cnOH 1 TOJBKO TIOCTE HTOTO YCTAHABJIU-
BaeM TymMOy Ha MECTO M MOJCOEMHSAEM
KOMMYHUWKaIIUN.

IIepen ycraHOBKOW MOWKH B TEPBYIO
ouepeib HY/KHO MOATOTOBUTH PacTpyod.
[lns aToro ynamsem cieibl TIeMEHTHOM
oOMasku (eci OHa €CTb), 3a4milaeM pac-
TpyO MIKYPKOU U TIPOTHPAEM €TO0 TPSIIKOIL.

P

Puc. 10.74. Jutaq mMolika n3 dparpaHura

BepeM yIioTHUTETbHOE KOJIBIIO (PasMepbl
JMaMeTpa Takue jKe, Kak ¥ it 0ObIHOTO
YMBIBUJIbHUKA), BBIHUMAeM KJIAT U3 pac-
TpyGa, 0OMa3bIBaeM KOJIBIIO TEPMETHKOM
U TIOMEITaeM ero B pactpy6 Ha Bcio Try6u-
Hy. 3aKpbiBaeM pactpy6 mpoOKOii.

Tenepn 3aiimemcst Tym60it. Ecom crenst
TYMOBI € TO¥ CTOPOMBI, T7e OYAYT OTBOX
KaHAJIU3AIMU W BOJOIPOBOJHBIE TPYOBI,
CIIJIONIHDbIE, BbIpE3aeM B Hen OTBEPCTUA
HeOOXOIMMOTO InaMeTpa. Y CTaHaBJIMBAEM
MOiiKy Ha TyMOy TaK, Kak HaIllUCaHO B WH-
CTPYKI[MHU, 3aKPeIIsieM ee. Y CTaHaBJIMBa-
€M CMECUTETb W 3aKpeIisseM ero Takou
u maitboit (nosymaiiboit). Berasisem
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B MOIKY cimBHYI0 TpyOy ¢ yiiotHeHueM. Tam a1y TpyOy HYKHO YTONUTH HA 5—7 CM,
HakpyunBaeMm moj MOWKOH Ha CJAMBHYIO a 4ToObl OHa Jydiie 3adUKCHPOBAIACD,
TpyGy Tailky W MJIOTHO ee 3aTSTUBAeM. [OTOM YyThb-4yTh BbITANMTh. HammBaem
HaseBaeM KJIMHOBUAHOE KOJBIO KJAMHOM B CU(OH HEMHOTO BOJIbI, YTOOBI TIPOBEPUT,
BHU3, a CJIEJIOM — Taiiky cudona. 3akpy- Kkak oH paboraer. Tombko B TOM ciyuae,
YUBaeM ee, TIIOTHO MPUKAB CTaKaH K TPY- €CJIM BOJA HE TEYET, TIOJCOCIUHIEM CMe-
6e (puc. 10.75-10.78). CUTENb K BOIOTIPOBO/Y W OTKPBIBAEM BEH-

YcranaBiBaeM MOMKY HAMECTO,aCJIUB-  THJIH, a TOTOM KpaH. [Iposepsiem, He 110/~
Hyto TpyOy cuoHa moMeraeM B pacTpyd. TEKaeT JIU BOJOMPOBOIHOE COEIUHEHUE,

Puc. 10.75. Hakpy4nBaem Ha CNnBHyt0 Tpyoy
MOZ MOJAKO raiKy 11 MIOTHO ee 3aTariBagm

i ‘,“ v . 7 -
Puc. 10.77. [1110THO NpuxaB CTakaH K Tpyoe,
32KPY4MBAEM raiky

Puc. 10.76. Hazesaem ynnoTHUTENbHOE KOMbLO Puc. 10.78. CoeauHsiem CU(OH CO CRUBHOI TPyOOIt




Ecnu Bce B mopsinke — Moiika rotoBa. [Ipu
YCTaHOBKE CJBOEHHOI MOWKHU TIOHAJI0-
Oarcs Ba cuoHa — Ha KaKAYI0 MOUKY
10 OJIHOMY, a TOJACOENHUTH K pacTpyly
X MOKHO C TIOMOIIBIO TPONHUKA UJIA UHO-
r'O Pa3BETBUTEJIS.

Ha sTOM paboThl TIO yCTaHOBKE PaKo-
BUH 1 YMBIBAJbHIKOB 3aKOHUYEHDI: TETIEPD
€CTb IZle MBITh PYKU U TIOcymy. MosKHO
NIPUHATBCS 32 CJIEAYIoNNe He MeHee Bask-
Hble paGOThI 110 YCTAHOBKE yHUTa3a, Oujie
u nmccyapa.

Yhutas, buge v nuccyap

MHorue u3 Hac yBepeHbl, 4T pabOTHI 110
YCTAHOBKe CAHTEXHUKH B TYaJeTHOU KOM-
nare (puc. 10.79) mocTynHbl JIATIBG TIPO-
deccuonamam.

CrenuanuctoB u3 sKIKa npuxoaut-
Cs1 KIATh YacaMy, He MMesT BO3MOMKHOCTH
MOJTb30BAThCSA CAHTEXHUUYECKUMU TIPUOO-
paMu 10 Ha3HAYEHUIO M3-32 UX HEUCIIPAB-
nocru. [Ipemaraem caMoCTOSITETHHO OCBO-
UTh HECTOKHYIO paboTy MO JEMOHTaXKY
U YCTaHOBKE CAaHTEXHUYECKUX TIPUOOPOB.

PaboThl 10 JEMOHTa)Xy YHUTa3a Ha-
YUHAEM C MPUBBIYHOTO JEUCTBUS — Iie-
PEKPBITHST BEHTUJIST XOJOAHOU BOJIBI.
B ciyuae, eciii 3TOTO He JieJaTh, XJIbI-
HYBIIUH MOTOK BOJBI MOXKET 3aTOTHUTH
Bce BOKpyT. ITocjie 9TOro MOXKHO TpH-
CTYTIaTh HEMOCPEACTBEHHO K COOCTBEHHO
neMonTaxy. Haumnem co cuatus Gauka
(puc. 10.80-10.83).

Puc. 10.79. TyanetHas komHata




L il

Puc. 10.80. Cnveaem BCto Bofy 13 6adka yHITa3a

Puc. 10.81. Cobupaem ocTatku Bofibl B 6a4Ke
C NOMOLLbIO ryOKN

OTKpyurBaeM raiiki KperieHus: Gayka
K yHuTasy (UHOrza Takue raifku paciiosa-
raloTcs o/ MOJKON yHuTasa). Ecou raiikn
OT CBIPOCTH TPOPKABENH, UX MOKHO CO-
pBaTh Pa3BOAHBIM KIIOYOM. Eciu GOJITHI
MPOKPYYUBAIOTCSI BMECTE C TaiikaMu, TpH-
JIEPIKUBAEM VX POKKOBBIM KJIOUOM WJIH
orBepTKOi. CHIMaeM 6avoK.

Ecim yHWTa3 yKpemsieH IeMEHTHBIM
pactBopoM, cOmBaem o6mMasky. Depem 3y-
OWIIO M AaKKYPATHO CTYYHUM [0 HEMY MOJIOT-
koM. PaGoTaeM Kak MOMKHO aKKypaTHee,
uT00BI He TToBpenTh TPYOy. Octpue 3y6u-
JIa HATIPABJISIEM CTPOTO TOTEPEK 0OMA3KH.
Kax TosmpKkO 0OMaska TpecHysIa ¢ ORHOI
CTOPOHBI, TO JKe CAMOE JIETA€M C TPOTUBO-
nosio;kHOM. ITocsie aTOro BBHIKOBBIpHMBaEM
OCKOJIKM U TIbITAaEMCA BBIHYTb YHUTA3 U3
TPyOBbL.
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Puc. 10.82. Boay 13 camoro yHUTa3a Takxe
co6upaem ryokoi

Puc. 10.83. OtcoeuHsiem noaBOASLLNIA LUNAHT
(OTKPY4MBaEM raitky POXKOBBIM KJH04OM 19 x 22)

Ecim He monywaercs, ckaibiBaeM Iie-
MeHT jasbiie. Ecim yautas Obll yKperieH
KJIeeM, BOCITOJIb3YEMCS JIJIA €TO yIaJeHUs
pesakom (puc. 10.84).

Haxnonsem yHuTas m akKypaTHO CJIU-
BaeM OCTaBIIYIOCH BOXY, TOJBKO TIOTOM
caumaeMm ero. Ecim ynuTtas kpenutcs
MIMTAJIbKAMK, CHUMAeM €T0, aKKypaTHO T0-
kaunBas (puc. 10.85, 10.86).

KananmsammoHHbIe Ta3bl UMEIOT HETPU-
SITHBIN 3alax, AJ0BUTHI 1 MTOKapOOITaCHbI,
MoaToMy He 3a0y/IbTe 3aTKHYTh KaHaI13a-
IIMOHHOE OTBEPCTUE TPAINNYHLBIM KJIATIOM
(puc. 10.87).

Wrak, crapelil yHUTa3 JeMOHTHPOBAH,
OCTAJIOCh JIEJIO 32 MAJIBIM: BBIOPATH HOBBIIT
U [IPaBUJIBHO ero yCTaHOBUTL. [lasee pac-
CMOTPpUM BU/Ibl YHUTA30B W UX OTJIUYUA
JApyr OT Apyra.



Puc. 10.84. Bocrionb3yemcs pe3akom A CHATUS
YHUTA3a, ECNN OH ObINN MOCAXKEH HA KNel

Puc. 10.85. CHimaem yHuTa3

IIpu BBIGOpE yHWTa3a B MEPBYIO Ode-
pesib HEOOXOAUMO YUecTh PACIOJIOKEHUE
BBIIIYCKA, TO €CTh TPYOKHU, 4epe3 KOTOPYIO
COZIEP/)KUMOE YHUTA3a IOMafaeT B KaHa-
JIN3AIUIO. Y HUTA3 C TOPU3OHTATIHBHBIM BbI-
myckoM (puc. 10.88) BcTpevaercs penko;
06I)I‘IHO OH OH 6bIBaeT BEPTUKAJIbHBIM, NJIN
koceiM (puc. 10.89, 10.90). Ho mockosbky
MOCJIEIHSIST  PA3HOBUAHOCTh paHbIle He
ObL1a pacripoctpanena, B TOCTax 3a Bep-
TUKAJIbHBIM BbITYCKOM TaKiKe€ 3aKpern-
JIOCh Ha3BaHUe <IIPSIMO».

Boiyck ynurasa JoJKeH COOTBETCTBO-
BaTh PACIOJOKEHUIO pacTpyba, HHAUE €ro
ycTaHoBKa Oy/iet Kpaiite satpyanena in6o
HEBO3MOKHA. B JydiiieM ciydae moHazo-
OATCSA MEPEXOAHUKH, KOTOPBIE HE TOJBKO

Puc. 10.86. Youpaem ctapyto pe3iHoBY0 NpOKNaaKy
Mpy AEMOHTAXE YHUTA3a C BEPTUKANIbHBIM BbINYCKOM
BMECTO pacTpyba

Puc. 10.87. 3atbikaem KaHan13aUmoHHOE 0TBEPCTUE
TPAMUYHBIM KNAMNOM

3aHMMalOT II0JIe3HYIO ILJIOMaAb, HO U CO3-
JIAIOT JIONOJIHUTENbHBI PUCK TPOTEUYKU
MJIU 3acopa.

BeprukaabHBIHN BBITTYCK pacriojiaraercs
1071 33/THEH YaCThIO CH/IeHbsI YHUTAa3a U Be-
JIeT B IIOJI. YHuTrassl ¢ Takum BBIITYCKOM

Puc. 10.88. YHTa3 ¢ ropu3oHTabHbIM
BbINYCKOM




Puc. 10.89. YH1Ta3 ¢ BepTukasnbHbIM BbIMyCKOM
B VIHTEPbEPE TYaNeTHON KOMHATBI

MOKHO yCTaHABJIMBATH, TOJBKO €CJIU Pac-
TpyO KaHATU3AIMU BBIXOIUT U3 MOJIA.

Kocoii BbIyCK MzieT OT yHUTa3a Ha3a/l
TI0/1 yIJ1IOM BHU3, a FOpI/ISOHTaJIbeIﬁ — Ha-
3aj1, HO TIPsAMO. OOBIUHO UX TOJCOENHS-
10T K BBIXO/AIIEMY U3 CTE€HBI pacTpyOy, HO
B IIPUHITATIC YHUTA3bl TAKOW KOHCTPYKIIUN
YHUBEPCAJIbHBI, 1 UX MOXHO IO/ICO€/IN-
HATH ¢ MOMOIIBIO ATPYOKOB K 1000# Tpy-
Ge crosika.

ITo crocoGy KperieHust YHUTAa3bl Jie-
JIATCS HA HANOJbHBIE WM HACTEHHbIE
(monBecHbie). Harmompable yHUTA3BI Kpe-
AT GOJITaMU K TIOJTY, & TTOBEC-
HbIe — K CHeIUaJbHON MOHTaK-
HOU pame, KOTOPYIO OOBIYHO
MOHTUPYIOT B CTely. Y HacTeH-
HOTO yHUTa3a ObIBaeT, Kak mpa-

BUJIO, KOCOU WJIN
FOPU30HTAIb-
HBI BBITYCK.

ITo ¢opwme ua-
I YHUTA3bI Obi-
BalOT TpeX BUI0B!:

Puc. 10.90. YHuTa3 ¢ KOCbIM BbIMyCKOM

TapesbyaTble, KO3BIPHKOBbIE U BOPOHKO-

obpasHsble.

Q TapeabuaTsrit
YHHTA3 Tpeji-
CTaBJIsIeT CO-
6ot wanry
¢ yruybute-
HUEeM. YHU-
Ta3 ObLI BBI-
MyIIeH ere
B COBETCKUH
nepuos. Ciaus-
HOE OTBEPCTUE
pacroyiaraeTcst
YyTb BbIIIE THA
yamu (puc. 10.91).

Takoil ynuras pacxozyeT MHOTO BOJbl

Ha CMDBIB.

0O Ko3bIpbKOBBIii yHHTa3 B COBETCKHUI
neproji OblJI MMIOPTHOTO TPOU3BOJI-
CTBa, €r0 HEPEIKO HA3bIBAJIU (DUHCKUM.
CJiuBHOE OTBEPCTHUE, KAK U B Tapesbya-
TOM YHUTAa3e, PACIIOJIOKEHO B ITepeIHei
YacTH, HO K HEMY BelleT TIOKATasi CTeHA.
Taxas popma oberdaer cius.

0O BopoHKOOOpa3HbIil YHUTA3 TOABUIICS
B HAIUX KBAPTUPAX COBCEM HEIABHO.
KoHcTpyKiust ero 4eM-To HAIOMUHAET
KOSprbKOBbeI yHnunTa3, HO CJHUBHas
BOPOHKA HAXOAWTCS B IIEHTPE Yallu
(puc. 10.92). IlpeumymiecTBa TaKon
(hopmMBI OUEBUIHBI — COJIEPIKUMOE YHHU-
Tasa MoNaaaeT B CIAUBHYIO TpyOy mod-
TH CAMOCTOSITEJIHHO JTHOO OU€Hb JIETKO
cmbiBaercst. HepocraTok Takoro yaura-
3a — OpbI3ru, st GOPHOBI ¢ KOTOPBIMU
JIeJIAETCST CIeTMAIbHAs TI0JI0YKa, HO OHA
MOCTOSTHHO 3arpsI3HSIETCS U TPeOyeT ua-
CTOM OUMCTKHU.

[TomMuMO 9TOTO, YHUTA3BI PA3IUIAIOTCST
0 PACTIOJIOKEHHIO U CIIOCOOY KPETTeH s
G6auka. HaubGosee uacTo BCTpedaloTCs
YHHTa3bI-KOMIAKT, 000Py/0BaHHbBIE TTO-
JIOUKOH JIJIsT KperieHus: Oauka, KOTopast
MOJKeT OBITh IIeJbHOJUTON OO Mpu-
CTaBHOM.

Puc. 10.91. Hawa
TApenbyatoro yHUTasa



Puc. 10.92. BopoHKo06pasHbIil yHUTA3

B crapbix kBapTuUpax U 0OLIECTBEHHbBIX
VUPEKAEHUSAX elle CTOAT YHUTA3bl C MO/~
NIOTOJIOYHbBIM PACHOJIOKEHHEM GauKa, KO-
TOPBIi MPUCOENHAIOT K YHUTA3y C MOMO-
IBI0 TUHHON TPyOsI (puc. 10.93).

|l | [
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Puc. 10.93. YHuta3 ¢ nognotonoyHbiM 6a4kom

Huskopacnono;xennplii HacTeHHbIi 6a-
YOK DPa3MEIAETCs] HETOCPEACTBEHHO HAJl
YHUTA30M U MOJICOEIUHSIETCS] K HEMY OTBO-
JIHBIMU TPYOaMHL.

OnHolt U3 caMbIX COBPEMEHHBIX MOJle-
Jiell YHUTA3a CYUTAETCS] YHUTA3 ¢ BHYTPU-
CTEHHBIM pacIoJioKeHreM Oauka, KOrja
GavoK BCTPAUBAETCS B CTEHY.

HeKOTOpre yHHTaS])I HE UMECIOT CJINB-
Horo Gauka. CMBIB B TaKMX YHHUTa3ax
OCYIIECTBIISIETCST ¢ MTOMOTIBIO BOJBI He-
MOCPEICTBEHHO U3 BOJOMPOBO/A, 6e3 Ha-
Komienust B Gauke. Takue KOHCTPYKIIMU
XapaKTepHbl /A HACTEHHBIX yHI/ITaSOB
(puc. 10.94).

Taxum 06pazoM, KOHCTPYKIIUST YHUTA3a
JOJKHA OBITH HE TOJLKO HCTETUYHOMN, HO
1 9KOHOMUTDH BOI[y IIpu CMbIBE.

BocnosibgyiiTech HalmmM coBeTOM TIPU
BHIOOPE JTAHHOTO CAHTEXHUYECKOTO TIPU-
6opa.

Puc. 10.94. HacTeHHbIn yHUTA3 CO BCTPOEHHbIM
0a4KoM

139



(" VoranosKa anonkHoro yuuTasa | Creyiouuii sran paGor — nororosia

camBa ynutasa. /[ coeiuHenns yHuTasa

Ternepb TPUCTYIUM K CAMOMY OTBET- C KaHaJIu3aluell CylecTByeT HeCKOJIb-
CTBEHHOMY 3Tary paboThl — yCTAaHOBKE KO BUIOB TPyO: rubkue ropupoBaHHbIE,
yuauraza (puc. 10.95-10.98). sxkectkue anossie TpyOsr (puc. 10.99),

Puc. 10.95. KomnnekTytoLLe yHUTa3a s YCTaHOBKY: 1 — YHITA3; 2 — 040K, UIMEHOLMIA BHYTPU CIIMBHYHO
apmarypy; 3 — GONTbl 119 Kpenexa; 4 — ynioTHUTENbHAsA NPOKNAMKA; 5 — CUEHbE N1 YHUTA32

Puc. 10.96. Mepen ycTaHoskol yHuTasa BMoHTUpyemM  Puc. 10.97. B cnyyae nonomki yHUTa3a A0CTaTo4HO
B CTEHY KPaH, 4Yepes KOTOPbIl B 640K OyaeT BCErO0 INLLb MEPEKPbITH KpaH
nocTynarb Boaa




Puc. 10.98. Mepef ycTaHOBKON KpaHa HaMaTbIBagM
OYM-NeHTY Ui CaHTEXHUYECKUI TIEH

M0 HaNPaB/eHNt0 Pe3bObl; 1S YCTAHOBKM KpaHa
TAKXKE NOHAM0OUTCS METANNYECKO. KOMbLIO,

aMoJ] Hero Pe3nHoBas NPOKNazaka (KonbLo
BbINMOJHSET AEKOPATUBHYO (DYHKLINKO 11 00ECTeYNBAET
JONONHNATENbHYH TEPMETI3ALNI)

BBINYCKaeMbI€ C PA3JIUYHBIM YIJIOM HAKJIO-
Ha W MOBOPOTA, CIEIHAJIbHbIE PE3NHOBBIE
MAaHIKeTB! JIJIsT YHUTA3a.

Ecau BB TIpOKMBae-

TEe B JIOMe, TJle KaHa-
JIN3ALUOHHBIN CTOAK
U3TOTOBJIEH U3 YyT'yH- -
HOIT TPYOBI, B Kauect-
Be [ICPEXO/IHNKA C UyTyH-
HOI TPyObI Ha TIACTH-
KOBYIO HCITIOJIb3YETCS
crenagbHast MaHxe-
ta (puc. 10.100,
10.101).

Puc. 10.99. Xectkue
(haHoBbIe TPYOHI

D

Puc. 10.100. Pe3rHoBas MaxeTa ans yHUTa3a

Puc. 10.101. Marxeta s
nepexoma ¢ HyryHHon Tpyobi
Ha NNacT/KOBY

CoemHUM  YHUTA3

C MOMOIIBIO MaHKEThI
c orBozioM (puc. 10.102,
10.103). [lang atoro coe-
AUHUM MaHKETy € OTBOJIOM U BCTaBUM
B KaHAJU3AIMOHHYIO TPYOy, BBIXOA KOTO-
poii pacriosioxkeH BeprukanibHO. Cpasy ke
MOJXHO YCTAaHOBUTbH YHUTa3 Ha MECTO, I'/e
oH GyJIeT KPemuThCst.

YHurasnl B JKUJIBIX JOMaxX 1M KBapTupax
OOBIUHO YCTAHABIUBAIOT HA TLIUTOYHBIHN
nost. VIX MOXKHO 3aKpenuTh miobensamu
GO TIypyIaMu WM TPUKIEnTh. [[Jist

KpeIlJIeHns yHUTa3a MesK/Ly 110JIOM U yHU-
Ta3oM KJAyT JHUCT PE3UHbI JHOO0 BMY-
POBBLIBAIOT B TOJT TapTy — JAEPEBIHHYIO

Puc. 10.102. ManxeTa 11 0TBOL;: 10 COEAVHEHNS
JPYr C [IPYrom (c/1eBa) ¥ NOCNe COeauHeHIs (crpasa)

— o

Puc. 10.103. CoeanHeHme yHTa3a C KaHanusaumei
C MOMOLLbIO MaHXETb! 11 0TBOAA



nocky. Ecii BBITTyCK yHUTA3a BEPTUKATH-
HBIH, TO W JUCT, U TapTa AOKHBI UMETh
orBepcrue st pactpyba. B HEKOTOPBIX
CAyvasdX KpeIJIeHUS [IIs1 YHUTa3a MOH-
TUPYIOT HEMOCPEICTBEHHO B TJIMTOYHBINA
MOJI — ecJau TJIMTKAa He KepaMmuueckast

(puc. 10.104-10.106).

Ecom xpernuth yHWTa3 K TadTte, ero
MOKHO TIPUBUHTUTD ITypyTaMu. EcTb 1py-
roil BapuaHT KpeIJieHWs YHUTa3a: BCTa-
BUTDH HININUJIBKU B Ta(bTy, HaJZeTb YHUTa3 Ha

Puc. 10.104. Ceepnum 0TBEPCTUE B NOMY

Puc. 10.105. MoHTupyem kpernneHus nq yH1Tasa

Puc. 10.106. HaHocum repmeTik no KoHTypy
YHUTA3a Nepef] COeMHEHNEM
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HITUAIBKY U IPUKPYTUTH Taiikamu. OHaKo
€c/IM KPETTUTh YHUTa3 K TOJTy Yepe3 pesu-
HOBYIO TIPOKJIAJIKY, €0 MOKHO TPHUBUH-
TUTD JI00EISIMU.

[TepdopaTtopom TpomebIBaEM OTBEP-
CTHS, BCTaBJIgeM A100eu ¥ IIPUKPYYHrBa-
em yauTa3 (puc. 10.107-10.109).

YHUTAa3 MOXKHO HPUKPENUTh K IOJYy
¢ TIOMOTI[BIO ATIOKCUIHOTO Kiest. Bce pa-
GOTBI ¢ SHMOKCUAHBIM KJIEEM IIPOU3BOLUM

B IlepyaTKax, a PyKu HamMa3blBaeM CIIelU-

Puc. 10.107. Bcrasnsem arobenn

¢

Puc. 10.108. 3akpy4nBaem 60MThbI C NOMOLLBH
TOPLIEBOrO KNto4a



AJIbHBIM  3alllUTHBIM CPE/ICTBOM, HallpU-
Mep 3allUTHOU mactoil ajst pyk MIP-1.
B epBy1o ouepesib ounIaeM moBepXHOCTh
OT IIbLIYM, MYCOPa, KUPHBIX IIATEH, a I10-
TOM OIIKYypHUBaeM ee, MpHUAaBas €l TeM
caMbIM IepoxoBaroctb. Ilocie atoro Ha-
HOCUM CJION KJiesT TOJIIUHON OKOJIO 5 MM
(puc. 10.110, 10.111).

Ecmm coemmnenue yHWTasa ¢ pactpy-
GOM JKECTKOE UJIM €CJIM YHUTA3 UMEET Bep-
TUKaJBbHBIA BBIIIYCK, MPUJIETCS OJHOBPe-
MEeHHO BIETh BBIMYCK YHUTA3a B PacTpyd
U IIpUKAThb YHUTA3 K HaMa3aHHON KjeeM
noBepxHocTH. [Tocse aTOTO MBI OCTaBJIgEM
yauTas Ha 10-12 4.

Camoit IpoCTOll YacTbI0 YCTAHOBKU YHU-
Ta3a SIBJISIETCST MOHTAK CUIEHbs. Ero Kpe-
AT K YHUTA3y ¢ MOMOIIBI0 IBYX OOJITOB
(puc. 10.112).

EZ[I/IHCTBCHHOC, YTO BaKXHO B JaHHOM
caydae, — BBIOpATh MPABUIBHOE CUIEHDE.
Cuenbs pa3inyaioTcs Mo AU3aiiHy, pas-
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