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BBepgeHue

Hoporue unraresu!

MHorue U3 HaC MeYTalOT UMeTh CBOM HeGobInoil  IloJryuuB gady B HACJEACTBO MJIU KYIIUB ee y He-
Y4YaCTOK 3€MJIU C YIOTHBIM JIOMUKOM, I€TCKON  PAJUBBIX XO35I€B, MbI CTATKUBAEMCSI € TTpodiema-
TUTOTIAIKON U KIYMOAMIL. MU ¥ TPYAHOCTSMU MO GJIArOyCTPOICTBY.

P

[Jom Banu ot FOPOJCKOW CYETbl, OCHALLIEHHbIV BCEMI Onaramin LIMBUNU3ALAN, — MeYTa, KOTOPast MOXET CTdTb PeaJIbHOCTbHO



BeepeHue

[Topoii onyckatoTcst pyku, Korjia BUAMIIID, CKOJIb-
KO BCETO HAJIO MepejiesiaTh: IIPOBECTH JIEKTpHye-
CTBO U BOJY, Pa3BeCUTb (POHAPH 10 YYACTKY, I110-
CTPOUTD JYII U TYaJIET, MPOLYMATh TepepaboTKy
OTXOJIOB ¥ MHOTO€ JIPyTOE.

Emte caoxknee pemnTbh HAKONMUBIIINECS BOTIPOCHI,
KOIZla XO35WH CTECHEH B CPEACTBaX, a XO4eTCs
UMeTh KOM(MOPTHYIO 1 6I1ar0yCTPOEHHYIO Jlavy.

O/lHaKO He CTOWT MaJlaTh IYXOM M OTYauBaThCS,
MOCKOJIBKY MBI-TO C BaMU 3HAEM, 4TO JlaKe TIPH
He6OJIbH_[I/IX 3aTpaTax CBOMMU DYKaMM MOKHO
MPOBECTH BOJIOTIPOBOJI, TIOJICBETUTH (DOHAPAMU
posapuii u cresaTh BaHHYI0O KOMHATY, KaK B TO-
poxackoii kBaptupe. Eciiu Ha 1aue HeT ajeKkTpude-
CTBA, TO U 37IECh MOKHO HATH BBIXOJIL.

KOHB‘{HO, 9Ta KHHUI'a HE IIpU3BaHa OTBETHUTDb Ha BCE
BOIPOCHI, KOTOPbIE BOBHUKAIOT TIPH 00YCTPOWCTBE
maun. B Hell paccMOTpeHBI BOITPOCHT 00 WHKEHEP-
HBIX KOMMYHHUKalUAX B JIOM€! IJIEKTPUYECTBE,
BOJIOCHAOKEHNHN, BOJOOTBEIEHUN U OTOTLJIEHHH.

Kaskiplii u3 HUX BKJIOYaeT B ceOst mH(OpMaIno
0 HeoOXOAUMOM O0OPYIOBAaHUU U MaTepHasax,
O CYIIECTBYIONIMX BapuaHTax OJiaroyCcTponcTBa
OT CAMBIX ITPOCTHIX 1 OFOJIFKETHBIX MOJIEJIEN /10 MO~
CJIEJTHUX IOCTVKEHUI TEXHUKH.

Bol naiifiere mosesnble COBEThI O TOM, Kak I10-
Jy4aTh 3JEKTPUUYECKYI0 2HEPIUi0 OT COJIHIIA
U BeTpa, y3HaeTe, T/le HAa yYyacTKe 3aJeraioT
[I0/I3eMHbIE BOJIbI M B KAKOM MeCTe JIyullle PbITh
KOJIOeT] uian Oyputh ckBaskuny. C mMOMOIIbIO
3TOW KHUTU BBl cCyMeeTe IPOBECTU IMOJIyYEH-
HYIO BOJY B JIOM U 0060pPYy/I0OBAaTh CUCTEMY €€
oTorieHuss U HarpeBa. OTaesbHas raaBa 1o-
cBsilleHa OOyCTPOWCTBY BaHHONW KOMHATHI.
JleTaqbHO W3JI0KEH TPoIece 0OOPYIOBAHMS
aBTOHOMHOM cUCTeMbl KaHAJIW3alMu U YUCT-
KU CTOYHBIX BOJI.

JTa KHUTA CTAHET XOPOIIMM IMOMOIIHUKOM
B BBIIOJHEHUU PaboT 10 GJIAr0yCTpoHCTBY 0Ma
1 CO3JaHUN YCIIOBUIL 111 KOM(DOPTHOTO MPOKU-
BaHU 32 TOPOJIOM.



[naBa 1. InekTpu4yecTBo B [jOMe

Eme Ha cragnu CTPOUTENBCTBA 3JIEKTPUYECTBO
HEOOXOAUMO [IJIsI MCTIOJIb30BAHUST 3JIEKTPOUH-
CTPYMEHTOB — Jpesieil u 1epdopaTopos, s
060TpeBa CTPOIKHU TEMJIOBBIMY IIYIIKAMHU, €CJIN
paboThl Uy T ryOOKOI oceHbio. B ome MHorne
yI00CTBA TaKKe 3aBHUCAT OT 3JIEKTPUUYECTBA.
Jlacke ecau B paiioHe CaIOBBIX YYacCTKOB €CTh
JIMHUU BO3AYIIHBIX Tiepenad (puc. 1.1) u cob-
CTBEHHBIN TpaHchopMaTrop, BO BpeMs CTPOU-
TEJIbCTBA BaM TPUJETCS TSIHYTD 3JIEKTPUYECKUI

KabeJb 10 BO3/yXY, a MOTOM 00yCTpanuBarh mpo-
BOJKY B JloMe. Eciiu aIeKTpUyecTBO Ha jauye He
MPEyCMOTPEHO, HYKHO TPOJAYMbBIBATH TaKKe
BapUAHTBI, KaK MepPeJBUKHAA DJIEKTPOCTAHIINS,
paboraromast Ha OeH3UHE WU JU3eJie, BeTPsHas
WJIA COJTHEYHAs yCTaHOBKa. /laHHbIe MOJIENH 110~
JIy4eHUs dJIeKTpUYecTBa o0ecredar OCTOSHHOE
(OYHKIIMOHUPOBAHUE BJIEKTPONPUOOPOB, HATIOP
BOJIbI B KpaHe, OCBEIIeHKe JI0Ma U IIPIycaneOHoi
TEPPUTOPUU BEYEPOM.

Puc. 1.1. JlnHum Bo3ayWwHbIX Nepeay




[nasa 1. 3NeKTpM4eCcTBO B AOME

MopknioyeHue K INEKTPUYECTBY Yepes3 BO3AYLLHYIO JIMHUIO

PaccMOTpUM ONTUMUCTUYHBIN BapDUAHT — BaM
MOBE3JI0 M Ha Jlade UMeeTCsl IIeHTPATM30BaHHOe
anekTpocHaOkenue. [[oM ocTpoeH, a Terepb Heoo-
XOJTUMO TIOJIKJIFOYHTD €T0 K 9JIEKTPIUUYECTBY B yJINY-
Hoi cern Hanpstkennem 220 B. Kak nipasuiio, aTo
JleaeTcs 4epes BO3yIHyio Juanio (puc. 1.2).

[TyTh BBOJIA BO3/YIIHBIX JIUHUH JEJINUTCS HA JiBa
yuacTka (puc. 1.3):

O OTpe3oK MPOBOJOB OT CTOJGA, T/E MPOXOAAT
BOB/YIIIHbIE JTMHUH, 10 MECTA BBOJIA B 3/IaHUE;

[ BBOJ B /IOM OT HU30JISTOPOB, PACTIOJOKEHHBIX
Ha Hapy’KHOI CTeHe, 10 00yCTPOHCTBA BHY-
TPU MTOMETIEHNS.

Ec/m cron6 ¢ BO3IyIIHBIMY JTMHUSAMU HAXOIUTCS
OT IoMa Ha paccTostum Gosbine 10 M, ycranaBmBa-
ercst OJCTaBHAs OIopa, YTOObI 0CAA0UTh HATSIKE-
HUe ITPOBOIOB. B aToM KauecTBe mozoiizer mobas
AKene300eTOHHAs WM JIepeBsHHas omnopa. Pac-
CTOSIHUE OT MECTa OTBETBJICHUS Ha CTOJIGE BO3LYII-

|He meHee 275(

He Gonee 10 000|

Pwuc. 1.2. poBo/Ka 3NeKTPU4ECTBA B [JOM OT JIMHAW BO3AYLLHbIX
nepefa

L

He meHee 6000

He meHee 2

He 6onee 15

I
He 6onee 25 000

Puc. 1.3. Cxema 0TBETB/EHMS OT NUHIAN BO3MYLUHbIX Nepeaay (MM): 7 — MecTo BBOAA BO3AYLUHON NMHUM B 3[aHNe; 2 — y4acTokK
oTBETBNEHNS; 3 — onopa J13[1; 4 — fononHuTeNbHas onopa; 5 — Aopora; 6 — TpoTyap



MoAKMIOYeHNe K ANEKTPUYECTBY Yepe3 BO3AYLLHYIO NNHUIO

HOI1 JINHUU JI0 3eMJIU JIOJIZKHO COCTABJISITh HE MeHee
6 M, TIPOBOJIOB JIO JIOPOTH U BO JIBOPE JIoMa — 3,5 M,
BBO/IA B 3jaHue 10 3emuu — 2,75 M. Paccrosnue
OT IIPOBOJIOB JI0 Oa/IKOHa — He MeHee 1,5 M.

OTBeTBJIEHI/Ie oT BOSHYMHOﬁ JIMHUN HN3r0oTaB-
JINBAIOT M3 U30JIMPOBAHHOTO TIPOBO/IA, KOTOPBIi
MPOXOJIUT MO METAJJIUIECKOMY TPOCY WJIH
B 3emJie. J[Jist OTBETBJIEHMIT HYKHO OPaTh MeIHbIE
IIPOBOJIa ceueHreM He MeHbIire 6 mm? Ecom pn-
Ha KaOesst MeHble 10 M, MOXKHO HCITOJIb30BaTh
ceuenue ot 4 Mm% Heobxoanmo, 4ToObI ceyeHune
AIIOMUHUEBBIX IIPOBO/IOB OBLIO He MeHbiie 16 Mm2.
Ecau npoxknanka Begercs equHbiM KabeneM,
TO CEYEHUE ero KU — OT 4 MM? JIJIs1 aJlfOMUHLE-
BBIX U OT 2,5 MM? J1JIs1 MEJTHBIX ITPOBO/IOB.

Kabestb cocTouT M3 OHOTO MM HECKOJIBKUX M30-
JIMPOBAHHBIX JIPYT OT JIpyTa TPOBOOB, KOTOPBIE
3aKJII0YEHBI B 000JI0UKY (puc. 1.4), MOMUMO 5KIJT MO-
KeT CofiepsKaTh IPYTrrie KOHCTPYKTUBHBIE 3JIEMEHTBL.

Jlist Gosiee TOYHOTO ONpE/IEICHNsT Pa3Mepa KT
HEeOoOXOMMO UCXOAUTh U3 pacuera: 1 kBT Harpys-
ki Tpebyet 1,57 MM? ceueHusI.

AIOMUHUEBBIE TTPOBO/IA OUYEHb TJIACTUIHBI, YTO
B OyiylieM TPUBOAUT K WCKPEHUIO, a TaKiKe
3aMBbIKaHWIO TPoBOAKN. OHU TpoCTyKaT BaM
or 20 no 30 mer. Meanbie ipoBoza GoJsiee Kave-
CTBEHHBI W BBIJIEPKUBAIOT BBICOKHME HArpy3KU.
VX HemocTaTOK — CIIOCOOHOCTh OKHUCJSTHCS,
a B cJIydyae HapyIlIeHus] KOHTaKTa — HarpeBaTbCs
U JJasKe OTTOPaTh.

OT BO3AYHMIHBIX JIMHWI OTBETBJIEHUE BEETCS
kabesieM (puc. 1.5), KOTOPBIIL MOKHO IIPOJIOKUTH
U TOJ 3eMJiell. JTO ACTETUYHO — HA ydyacTKe
He BUJIHO BUCSIINX MPOBOA0B. Kabenb BemeTcst
JI0 TIlepexo/ia B TPaHIIelo 0 Onope, OT MeXaHu-
YeCKUX TOBPEKICHUI €ro 3aluinaeT MeTalIn-
yeckas TpyOa b0 Apyrasg KOHCTPYKIUS, JJIMHA
KOTOpOoW He MeHee 2 M. TpaHnmiesd OT OMOPHI
JIO 3/IaHVis I0JKHA OBITH TTyOUHON He MeHee 0,8 M,
JUTST JIOTIOJTHUTETbHOM 3alUThl Kabesst MOMKHO
ucnosp3oBath TpyOy IIBX B KauecTBe KOXKyXa.
Jasee kabesb 3achIliaeTcst Ha paccTosiHum 15 cm
OT YPOBHS 3eMJI M 3aKJIQ/[bIBACTCS] CUTHAJIbHAS
JIEHTA, KOTOPas MpeayTpekIaeT O HaTUIUU MPo-
BOJIOB B TIOUBE HA CJIyYail TPOBECHMS 3eMJISTHBIX
paboT B JaHHOM MECTE.

Puc. 1.4. Kabenb ¢ MeaHbIMW Xunami

Puc. 1.5. OTBETBNGHUE OT IMHIAM BO3YLLIHbIX Nepeay




[nasa 1. 3NeKTpM4eCcTBO B AOME

[Ipu orBeTBJIEHUU OT BO3AYUIHOU JIMHUM O/IHO-
(as3HbIil BBOJ HEOOXOANMO 3a3eMJISITh, TTO/3EM-
HBIIT BBOZL 5TOTO He Tpebyer. [lJist 3a3eMiIeHus Hy-
JIEBOT'O TIPOBOJIA UCIIOJIb3YI0TCs 00CaIHbIe TPYOb
W3 MeTaJljIa, KOTOPble TTPUTOIHBI JJISI CKBAKIHBI
u Bogomposoa. K Tpybe npuBapusaercs 1o-
Jloca U3 CTaju, a K Hell KPermuTcsl HyJIeBON TTPO-
BO/I. Ecyin 10/1 pyKOH HET TaKuX MeTalTnYecKuX
MaTepUuaJioB, TO 3a3eMJIEHNE MOXKHO BBITIOJTHUTD
C TIOMOIIBIO HECKOJbKUX CTAJbHBIX CTEP:KHER
nuamerpom He Mernee 12 mm. [omoiinyT Takske
VTOJIKU C TOJIIUHON CTEHOK He MeHee 4 MM. VX
HEeO0OXOMMO 3aKOTIaTh B 3€MJIIO 10 YPOBHS TIPO-
MepsaHusi rpyHTa. JIydiie BoIOMpaTh OIMHKOBaH-
HbIE WJIA TTOKPBIThIE MEIbIO CTEP;KHU, TOT/Ia OHU
He To/IBepPTHYTCS Koppos3uu. CTep:KHW TTpUBa-
PUBAIOTCSA HA YTOJIOK M3 MOJOCOBOU CTaN, NMe-
IO OTBEpCTHE, Kyla KPEMUTCS TTPOBOIHUK
U3 MeJIN CeYeHHreM OT 2,5 Mm2,

Hapy:knas mpoBo/ika ObIBaeT ABYX BUIOB: OTKPbI-
Tas U 3aKpbiTasg. B moboM ciydae oHa 060py10-
BaHa TakK, 4TOObI OBITH HEOCTYIITHOM /IS IIPUKOC-
HoBenus. Jlaxe ecau NpoBoia M30JIMPOBAHHBIE,
HO OCTAIOTCA OTKPBITBIMHU K IIPUKOCHOBEHUIO, UX
CYMTAIOT TOJIBIMU UJIM HEN30IMPOBAHHBIMU.

[To crenam momMa TpoBOjA TMPOKJIAIBIBAIOTCS
B TpyOax (puc. 1.6) wim Ha usonsaropax (puc. 1.7).

Pwuc. 1.6. Kpennexue anekTponpoBOAKI B TpyOe: 7 — CTeHa;
2 — MeTannnyeckas ckoba; 3 — nposog; 4 — 1py6a;
5 — ac0ecToBbIi LHYP

AN\

Puc. 1.7. KpenneHne BBOJ0B BO3AYLWHON 3NEKTPONNHUY
Ha aphopoBoOM 1309TOPE: T — U30AATOP; 2 — KPIOK;
3 — UEMEHTHbII pacTBop; 4 — NpOBOJIOKA

Ecim kabGesb WIeT 1mMoji HaBeCOM, TJie MCKJIIoYa-
eTcsl TIoTIaJlaHue BJIArd, — Ha CIIEeIUAJIbHBIX PO-
smkax (puc. 1.8). IIpoBojia 0JKHBI HAXOAUTHCS
Ha PACCTOSTHUU HE MEHbIIE 2,75 M OT 3eMJIH.

Eciu HapysKHbBIEe IIPOBOJA HPOKJIAABIBAIOTCS
B MeTa/L/INYeCKUX F’MOKUX PyKaBax Wi Tpyobax,
9TO 0643aTEIbHO TOJNKHO [AeJaThCs ¢ YILIOT-
HeHueM KabeJbHBIM KTYTOM UK acOeCTOBBIM

Puc. 1.8. KpenneHue 301eKTponpoBOAKA HA ponKax: 7 — npoBof;
2 — TeCbMa



MoAKMIOYeHNe K ANEKTPUYECTBY Yepe3 BO3AYLLHYIO NNHUIO

muaypoM. CTporo 3arpeniaercsi MPOKJIAbIBATh
MPOBOJIA B 3eMJIe 3a TIpeleIaMy 3/IaHUs B CTaJIb-
HBIX TpyOax. UToObl He TOBPEAUTH IMPOBOA
3MMOI, KOr/[a Ha HUX MOKeT ObITh COPOIIEH CHEr
C KPBIIII, UX JIy4Ille Pa3MEeCTUTh B BEPTUKATbHOM
TJIOCKOCTH, a He B TOPU3OHTAJIBHOM, YUUTHIBAS
paccrostaue 0,2 M OT BBICTyHAIOIIEN YacTh JI0Ma
JI0 TIPOBOJIOB.

Eciin Ha myT1 MpOBOZIKK B JIOM BCTPETUIIUCH BOJIO-
cTouHble TPYOBI, TO Kabesb MPOKIAIbIBAECTCS
B CTAJbHOM KOKyXe WMJIM CKPbIBACTCS B IIPOJIE-
JIAHHOM B cTeHe Gopo3aje.

Ha Jla4YHOM y4daCTKe 0COOEHHO BaskHO n3berarhb
KOHTaKTa ITPOBO/IOB C /IEPEBbAMMU.

Jlns1 BBOZIA B 3/71aHME HMCIIOIB3YIOTCS KOHCTPYK-
11U, TOJIYYMBIINE TTUPOKOE PACITPOCTPAHEHME.
ITO KPIOKM € M30JATOpaMU Ha KoHmax. Ecin
CTeHBI jioMa OpeBeHUaThie, TO TaKWe TPHCIIOCO-
GJienust BOMayT B iepeBo 6e3 tpyaa (puc. 1.9).

Oo zemnu

Puc. 1.9. Bog anekTpoceTyt Ans AepeBAHHbIX CTEH (MM): 7 — U30nsTop;
2 — KDIOK; 3 — U30NALIMOHHaS NonyTBepaas Tpyoka; 4 — dapdoposast
BOPOHKA; 5 — chapchopoBast BTYIka; 6 — NPOBOJ (Pa3MeEpbl YKasaHbI B MM)

Puc. 1.10. Beo anexkTpu4ecTsa B AEPEBSHHbIA 0M

®apdoposbie Boponku (puc. 1.10) ycranaBiuba-
I0TCST TAKUM 06Pa30M, 4TOOBI OHK PACIIOJIATAIIChH
Ha OJIHOW OCHU U OBLIN yAAJEeHBI IPYT OT APyTa
Ha paccrossHre 10 ¢M B JePEBSIHHBIX 3IaHMSIX
U 5 CM — B KUPIUYHBIX.

Ecan oM KUPNWYHBIN, UCIOJB3YIOTCS CIIEIH-
ajbHble KPOHIITEHHbI ¢ Kpiokamu (puc. 1.11).
OHu 3aKpeIvIsgioTcsl Ha I1[EMEHTHOM pacTBOpe
C HAIIOJIHUTEJIEM U3 IeOHSI.

Puc. 1.11. BBoA 9nekTpoceTH s KUPNUYHBIX CTEH (MM):
1 — CBUMHL0BAA TPYOKA; 2 — CBAPHOI KPOHLUTENH;
3 — LIEMEHTHbIN PacTBOP C HaMOHUTENEM



[nasa 1. 3NeKTpM4eCcTBO B AOME

Jlyig HEBBICOKMX JIOMOB TPUMEHUMa KOHCTPYK-
IMs1, COCTOSIINAST M3 TPYObI M KPOHIITENHA, Ha KO-
TOPBINT KpPeTsTCS KPIOKW, — TaK Ha3biBaeMas
TpybocToliKa. 3a ee OCHOBY /ISl OZIHOTO TIPOBOJA
GepeTcst BOZOTA30MPOBOIHAST TPYOa JUAMETPOM
20 mm, g aByxX — 32 MM, [Ipu ncrosip3oBannu
JIAaHHOW KOHCTPYKI[MK BbICOTa OT HM3a TPybO-
CTOUKM JI0 3eMJin cocTaBisieT 2 M. OHa KPemnuTCs
TaKUM 06pa3oM, YTOObI PACCTOSIHUE JI0 KPbIIIH
6bL110 He MeHbIire MeTpa. TpybocToliKa 3aKperisi-
€TCsI Ha CTeHe ¢ TIOMOIIbI0 XOMYTOB U TITYPYTIOB,
Ha KPBIIe — PACTSKKU M3 CTATbHON TTPOBOJIOKH.

B 3manue manHas KOHCTPYKIIMSI BBOIUTCS ue-
pes creny (puc. 1.12) wu kpoiy (puc. 1.13).
[MTonaganust ocazkoB B TPyOOCTOMKY MOKHO 130e-
JKaTh, €CJIM 3aTHYTh BepxHUH Kpaii Ha 180° BHUS.
Ha aToT kpaii mpuBapuBaeTcs CTaJbHON YTOJIOK,
amuHa Kotoporo — 50 cMm. 3areM Ha JaHHBIN
YTOJIOK [IPUBAPUBAIOTCS IBA IITHIPS, Kyaa OyayT
KPENUTHCS BBOIHBIE U30JISITOPBI.

Puc. 1.12. Beog Tpy60CTOIKY Yepe3 CTeHY: 7 — KpbiLLa;
2 — OTTSKKA; 3 — U3019TOPbl; 4 — TPYOOCTONKA; 5 — 06O,
6 — KPOHLUTENH

[Ipu BBOme aJsekTpUYeCTBA HA METAJITUYECKON
TpybOCTOiiKe slesaeTcst 3amysenue. Tpyba co-
eIMHsIeTCs ¢ HyJIeBOM sKutoit. J{jist aToro K Tpy6o-
CTOWKe ITPUBAPUBAETCS OOJIT HETIOAATIEKY OT H30-
JITOPOB BBOAA. Kpast TpyObl 3auminarorcst Ha-
MJIBHUKOM, 4TOOBI HA HEll He OCTaIOCh 3y CEHIIEB,
KOTOPbIE CTAHOBATCS IPUYMHON IOBPEXK/ICHUS
npoBojia. BHYTpeHHsIst cTopoHa TPyObl MOKPHIBA-
eTCcs aHTUKOPPO3UITHOI KPaCKOM.

B tpy6ocToiiKy 3akjaabiBacTCs CTajbHas TPO-
BOJIOKA, YTOOBI TIOTOM TIPOTSIHYTH BHYTPb Hee
npoBojia. Iloce MPOTSIKKU KOHITBI TPYObI 3a-
muBatotcst 6urymom. Cama Tpyba HaIoJHsIeTCst
MOPTJAHAIIEMEHTHON BJIArOCTONKON 3aMa3KO.

Bsox TpybocToiiku yepes cTeHy cuuTaercst 6osee
ynoOHbIM. MOHTHPYsT TPYOOCTO¥IKY, obGpariaii-
Te BHMMaHME Ha TO, 4TOObI €€ HUKHUI KOHEIl
nuMes1 ykjioH 5° Hapyky. Heo6xoanumo mpojesath
HeOOJIBIII0E OTBEPCTHE UAMETPOM 5 MM LIS BbI-
xoza Biiard. Ha KoHelr BHyTpeHHe# CTOPOHBI TPY-
6b1 ozteBaeTcst hapdopoBast BTyIKa.

Ecsin 11 BBoz1a asieKTprudecTBa BbICOTA 3/[aHUS
HEZI0CTATOYHAs, MOKHO MCTIOJIb30BATh TPYOOCTO-
KY C BBOJIOM Y€pe3 KPBbIIITY.

Puec. 1.13. BBoa Tpy60CTOIKI Yepe3 KpbiLy (MM): 7 — NpoBOA;
2—Kabenu BBOAA B 3[jaHNE; 3 — CTaNbHas Tpyoa;
4 — KOHLEBbIE N30M1ATOPbI; 5 — TPABEPCa; 6 — PACTAKKN



[MoasemHas NpoKnaaKka anekTpu4eckoro kabens

MNop3emHas npoknaaka anekTpuyeckoro Kkabens

DJIEKTPUYECTBO B IOM MOKHO IIPOBECTH TTO/I3EM-
HBIM yTeM. J[JIT 9TOr0 WMCIOJMb3yeTcss MeIHbII
kabeJIb ceyeHreM He MeHee 4 MM 2 MM aTFOMUHU-
eBbIll ceyeHneM 2,5 Mm>2.

YroObl BBECTH KabeJIb B JIOM Yepes3 CTeHKY hyH/a-
menTa (puc. 1.14), Ha rmy6une se menee 0,5 M jie-
JlaeTcsl OTBEPCTHE, Yepe3 KOTOPOe TIPOITYyCKAeTCs
TpyOKa (puc. 1.15) ¢ ykioHoM B 5° B CTOPOHY Ha-
PYsKHO#T Tpamien. Ita TpyOKa f0JKHA OBITH B /1Ba
pasa mmpe auaMerpa Kabesisl, BBICTYIATh BHYTPb
3manust Ha 5—10 cM u Hapysky Ha 50—60 cm. ITOObI
B OTBEPCTHE He TMONAJATN TPYHTOBBIE BO/IbI,
OHO JIOJDKHO OBITH TINATETLHO U30JMPOBAHO Iie-
MEHTHBIM PACTBOPOM C TIeCKOM. B ommy TpyOKy
BCTABJISIETCST TOJBKO OfIMH Kabenb. Eciu HyKHO
BBECTH HECKOJIbKO Kabesiell, MPOKJIA/IbIBAETCSI
HECKOJIBKO TPYOOK.

Korma dyrmament 3aosxken Ha HEOOTBIIYTO TIIy-
OWHY, OTBEPCTHUS B €T0 CTEHKAX MOKHO HE JIEJIaTh.

Jlyaie mpormycTuth Kabeab B acOecToleMeHT-
HOH TpyOe nox dpyumamenrom (puc. 1.16). Torma

He menee 2 m

Puc. 1.14. BBo anekTpi4ecTsa 4epe3 CTeHKY (DyHOaMeHTa

BJIEKTPUYECTBO B JIOM OYIET IPOBOAMUTHCS YEPeE3
nepekpbitie mosa. [Ipoxom kabesst 3a/1e/biBaeT-
Cs Tak ke, KaK ¥ MPU BO3YIIHOM BBOJE Yepe3
TPyOOCTONKHL.

[Tepe BBOIOM 3JI€KTPHUYECTBA HEOOXOUMO UMETD
3arac kabesst JTMHON mipuMepHo 1 M B Tpamiiee

Pue. 1.15. [poxoz nposofa Yepes CTeHy dyHaameHTa:

1 — NpoBOA; 2 — BTYNKA; 3 — W30NALMOHHAA TPYOKa;

4 — LEMEHTHBII U anebacTpoBbIid pacTBoOp; 5 — (hapdoposas
BOPOHKA

He meHee 2 m

He meHee
0,8m

Puc. 1.16. Beop anektpuyectsa nof GyHAameHTom



naga 1. AnekTpU4eCcTBO B LOME

C T€M PACcYeToM, YTO OH MPUTOAUTCS B OYIYIIEM.
ITOT 3aI1ac 3aKPbIBACTCS KUPITUYOM.

BBOI[ JJIEKTPpHUYECTBA B /IOM CHUTAECTCS 3aBEPIICH-
HbIM, €CJIN YCTAaHOBJIEH BJIGKTPI/I'-IGCKI/Iﬁ CHETUHUK
(puc. 1.17). Sror npubop A1 yyeTra u3pacxomo-
BaHHOI 9HEPTUM Pa3MeNaeTcsl B OTAIIMBAEMOM
[IOMeIeHnU Ha BbicoTe 1,5 M.

CdeTurK MOACOEANHSIETCST K TTPOBOJIAM COTJIACHO
npuiaraemMoii cxeme. [[jish 3TOTO MCMONB3YIOTCS
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Puc.1.17. TIpn6opbl y4eTa 3NekTPO3HEPTUN: @ — COBPEMEHHbIl
3NEKTPOCHETHIK; 6 — OMNOMOMPOBAHHbIE 3NEKTPOCHETHMKI (BHU3Y
BIH NOMOa, KOTOPYHO MOCTABW ANEKTPIAK MOCTIE YCTaHOBKM Mpiioopa)

MeJIHble TPOBOJA CeueHreM He MeHee 2,5 MM
WJIN ATIOMUHUEBBIE CeUeHNeM He MeHee 4 MM 2,

Bes 6bIToBast TexHuka paboTaer ot 0AHO()AZHOTO
cuetTunka ¢ Hampsbrenuem 220 B. Tpexdasnbrii
YCTAHABJIMBAETCS B JIONOJIHEHNE K OTHO(DAZHOMY
n umeet Hanpstbkenne 380 B. On noakmouaercs
TOJIBKO B TOM CJIy4ae, eCJii Ha Jlaue eCTh 3JIEeKTPO-
00opy/oBaHe B BHJE CTaHKOB, pabOTaioIINX
ot 60J1bIIOT0 HATPsKeHust. TpexdasHblil cueTINK
JIOJIKEH OBITh 00st3aTeIbHO 060PYI0BaH PyOUJIb-
HUKOM U YCTAHOBJIEH B METAJLITMYECKUTT 1TKad.

Korzma Bce omeparum mo moAKJIIOYEHUTIO JJOMa
K 9JIEKTPUUYECTBY 3aKOHUEHBI, TIO/IAETCST 3asIBIIEHUE
YCTAHOBJIEHHOUM (hOPMBI B OpPTaHbl 9HEPrOHA[30Pa
0 TIOZIKJTIoYeHnn K aniekTpocet. K Bam mipuener
CIIEIMAJIMCT 9TOI OpraHU3aIiH, YTOOBI IIPOBEPUTDH
MIPaBUIBLHOCTD TIOAKIIOUEHUST ¥ ycTaHOBKHU. OH T10-
CTaBWT Ha cyeTyrK 1roMoy (cMm. puc. 1.17, 6), ipo-
MHCTPYKTHPYET O TEXHUKE GE30MaCHOCTH U BBIACT
paspenienrie Ha MoOAKIIOUeHNe K ceTu. [lomuure
O TOM, YTO TOKa3aHUs CYETYNKA HEOOXOAMMO
CHUMATh PETYJSPHO, KaK MPABUJIO, Pa3 B MECSII

(puc. 1.18).

o

Puc. 1.18. HapyxHblid repMeTUYHbIA LLWT, Ha Kopnyce
CMOHTUPOBAHbI CUIOBbIE PA3LEMBI: C/1eBA — TPEX(A3HBIN;
Cpasa — OAHOMA3HbIE



BHYTPEHHsS 3eKTPONPOBOKA

BHYTpeHHAA 3NeKTPONpoBoOjKa

[TocJte TOro Kak yAanoCh IIPOBECTH SJIEKTPHIECTBO
B JIOM ¥ IOAK/IIOUUTD 9JIEKTPOCYETUNK, HEOOXOIU-
MO pa3BecTy poBojia BHYTpu. Tak BbI obecrieunre
JIOCTYII K 9JIEKTPHYECTBY BCEX HEOOXOMMBIX ITPH-
6opoB B JoMe. BHyTprsoMoBas mpoBo/ika GbiBaeT
JBYX BUJOB: OTKPBITOM M 3akpbiToil. OT 3TOrO
3aBMCHT, Ha KaKOM STalle CTPOMTEIbCTBA JIydlle
MOHTHPOBATh POBOKY.

Boi6op THIa TPOBOIKM [IJIST IAYHOTO JIOMA OIIpe-
JIEJISIETCST  €r0  TIPOEKTOM  WJIH  OCOOEHHOCTSIMU
noctpoiiku. Eciin cTeHbl mopiaorest ApodieHnio
U B HUX MOJKHO TIPOJIEJIaTh KaHABKHU, CMEJIO 00y-
CTpamBaiiTe CKPBITYIO 3JIEKTPOIIPOBOIKY.

Eciu BB He nuanupyere o0MKUBATH A€PEBIH-
HBII I0M, ITyCKaiiTe MPOBO/ MO MOBEPXHOCTH
cren (puc. 1.19). 3akpbiTasg 237€KTPOMPOBO/I-
ka (puc. 1.20) B TakoMm JoMe ycTpanBaeTcs,

Puc. 1.19. OTkpbITas anekTponpoBoaKa B 1EPEBSHHOM [IOMeE
B MNACTUKOBBIX KABEmb-KaHanax noBepx AepeBaHHON 00LIMBKIA

TOJIBKO €CJI CTEHBI OOIIMBAIOTCSI TUTICOKAPTOHOM.
BosMosken Takske BapuaHT OTKPBITOM MTPOBOIKH
AE€PEBAHHDBIX CTEH, KOT/ld CBEPXY OHU 3aKPbIBAIOT-
CsI TUTICOKAPTOHOM M B HEM OCTAIOTCSI OTBEPCTHUS
JIJIST PO3ETOK W BBIKJTIOYATEIEN.,

DJIEKTPOIPOBOIKA BHYTPH JIOMA JIEJIAETCS 13 U30-
JIMPOBAHHBIX IIPOBOJOB HAa PACCTOSIHUM OT 3€MJIU
He MeHee 2,75 M.

Eciu npoBojka Bezercs IO IMOBEPXHOCTH CTe-
HBI, TO PACCTOSIHUE OT Hee [0 3eMJIU JIOJKHO
ObITh: HaJ KPbUIBLIOM — 2,5 M, HajJ OKHOM —
He menee 0,5 M, 110l OKHOM — He HUIKE MeTpa
oT ToA0KOHHUKA. Takue TpeGOBaHUA TIPebAB-
JIIOTCS K TOPU3OHTa/IbHOI npokiagke. Korza
[IPOBOJIKA yJIOKEHA BEPTUKAIBHO, OT 3€MJIA OHa
JOJKHA HaXOAUThCS Ha PaccTOSAHUU 2,75 M,
aor okHa — 0,75 M.

Pue. 1.20. Ckpbitas npoBOAKa Kabens B CTeHax, 0TAeNaHHbIX
TUNCOKAPTOHOM



[nasa 1. 3NeKTpM4eCcTBO B AOME

BrimoniasieTcst mocsie TOTO, Kak BCe CTPOUTEJb-
Hble PabOThI 3aBEPIIEHBI, CTEHBI OTIITYKaType-
HBI U OKJeeHbl 060siMu. OTKpbITasi 3JIEKTPO-
IIPOBOJIKA padMevaeTcsl Ha CTeHe CJIeAYIOIUM
obpasom (puc. 1.21). C momMoIibo pasMeTouHO-
ro NTHypa /ielaeM OTMETKU Ha CTeHe /IS TPO-
BO/IKH, OJIMH €ro KOHeIl 3aKpeIisieTcsi, BTOPOi
IPOTATUBAETCS CTPOTO FOPU3OHTAJBHO U Bep-
TUKATbHO CTeHaM U TTOTOJIKY. [IpeaBaputebuo
Pa3METOYHBII TIHYP HAAO0 MOKPACUTH JHOOBIM
HO/IPYYHBIM MaTepHUaIOM: MeJIOM, KPACKOW 1IN
yrieM. IIpoTaHyTbIH MHYP HYKHO OTTSHYTbD,
a TIOTOM OTIIYCTHTb, TAKUM 00Pa30M OH OCTaBUT
rocJie cebst CIiell Ha CTEHE.

[IpoBosa 3akIaAbIBAIOTCS B AJIEKTPOTEXHITYE-
CKHe TIMHTYCBI 1 Kabesb-kanabl (puc. 1.22).

OTKpPBITYIO 3JEKTPOIPOBOJKY MOXKHO KDPENUTb
JKeCTAHBIMU cKoOaMu, hapdOpPOBBIME H30JIATO-
pamu uiau poskamu depe3 kaxaoie 0,5-0,8 m
(puc. 1.23).

DapdopoBbie U30TSATOPBI MOTYT OBITH 3aMEHEHDI
Ha IIJIACTMACCOBBIE KJIUIBL.

Puc. 1.21. Pa3veTka anekTponpoBoKi: 7 — pasmeTouHbIii LLHYP;
2 — 0TBEC

Kpenienue mpoBOJIOB K POJIMKAM TIPOUCXOIUT
crepyrommM obpazom (puc. 1.24). K mepsomy
POJIUKY KPEIMTCS KOHEIl TPOBO/IA, 3aTeM Kabeb
HATSATUBAETCS BJIOJIb JIMHUM TIPOKJIAJKUA U [ie-
JIAETCST Pa3MeTKa JIMHUK C YYeTOM BCeX M3THO0B
u passetBieHuil. Ilocie aroro mpoBox cHuMa-
ercst, K HeMy I00aBISIOTCS BCE OTBETBJIEHUS
U OH cHOBa HargruBaercs. CHavasa KpemsTcs
NpsIMble OTPE3KU HJIEKTPOJTUHUM HA KOHIIEBbIE
POJIMKH, TOTOM 00aBJISIETCSI CPETHUN POJIHK,
U 3aBepIiaeTcsi MOHTAXX KpelJeHueM KO BCeM
MIPOMEKYTOUHBIM POJUKAM. ITHU JepKaTesn
YCTaHABJIUBAIOTCS Ha NIypytbl. YToOBI He pac-
KOJIOTh (hapdopoByIO roJIOBKY, MO/ MTYPYIT O/~
KJIQ/[BIBAETCST ATACTUIHAS TTaiiha.

Puc. 1.22. Kabenb-kaHanb! Ansg Npoknajki OTKpbITOM
3NEKTPONPOBO/KM

a 6

Puc. 1.23. KpenneHie npoBoA0B Ha PONMKAX N0 [EPEBAHHbIM
OCHOBAHWSM: @ — BUA COOKY; 6 — paspes;

17— npshxka; 2 — nonocka paamepom 0,5x10x70 mMm;

3 — npoBof; 4 — NPOKNaaKa U3 3NEeKTPONU30MALMOHHOTO KAPTOH;
5 — 1ypyn 5x50 MM; 6 — ponuK; 7 — [1ePeBAHHOE 0CHOBAHWE



800 700

Puc. 1.24. KpenneHue npoBOZIOB Ha PONMKAX HA CTEHE (MM):
4 — BUJ COOKY; 6 — BUJ CBEPXY

[Tepeceuenne TPOBOMOB BHYTPH JIOMa JIydille
He JiesaTh. ECM Tak CI0KIIOCH, 4TO Oe3 9TOro
HUKAK He 000UTHCh, TO MECTO [IEPeCedeHust I0I0JI-
HUTEJHbHO 0OMAThIBAETCS HECKOJBKUMU CJIOSIMU
M30JISIMUOHHON JIGHThI MINM Ha HETO0 HAAEBACTCS
crienuagbHas TpyoKa.

N3ongmmontast JTleHTa M3roTaBJINBAeTCS HA OCHO-
Be TOJMBUHUIXJIOPU/IA U SIBJISETCS HETOPIOUNM
MaTeprasioM. B MecTax, Tie 3;1eKTponpoBo/iKa TIpo-
XOJIUT B HETIOCPEICTBEHHOI GJIM30CTH OT CTAIBHBIX
Tpy6GorpoBoaoB (Meree 10 cM), UCTIOIB3YeTCst U30-
JIAIUOHHAS JIEHTA B HECKOJIBKO CJIOEB.

MonTupyeTtcs Ha padHbIX 9Talax CTPOUTEIbCTBA
noma dactsamu. K mpumepy, mpoBojia, KOTOpbIe
HAJI0 TPOBECTHU OT KOPOOOK Pa3BETBIEHHUIT /10 OC-
BETUTEJbHBIX MPUOOPOB, MOHTHUPYIOTCS €Ile
Ha 3Talle YKJIQJKU MEePEeKPbITUI MEX1y aTaxa-
mu. [TpoBona, nayiue B cTeHax B clel[MaJbHbIX
60po31ax, MOHTUPYIOTCS 710 OIITYKATYPUBAHUS
MOBEPXHOCTU. Pa3BeTBUTE/IbHBIE KOPOOKHU, BbHI-
KJIIOYaTeJ U PO3ETKU YCTAHABJIMBAIOTCA MOCTIE
TOTO, KaK CTEHbI OMITYKATyPEHDI.

BHYTpeHHAS aneKTponpoBoaKa

[Ipesxie yeM MPUCTYIATh K HAPE3AHUIO 1 MOHTH-
poBaHMiO KabeJieil, HadyepTuTe IJIaH-CXeMY BHY-
TPEHHEN BIEKTPOIPOBOAKN Ha Gymare, pa3MeTHuB
IPOXOsK/IEHNE B I0Me IJIABHOI JIMHUU 1 Pa3BETBU-
TeJIbHBIX KOpoOOoK (puc. 1.25).

TmarempbHo  mpopyMmaiiTe  MeCTOHAXOKIeHUEe
OBITOBBIX TIPUOOPOB B JIOME [IJIsT TTPABUJILHOTO
PaCIIONIOKEHUST PO3ETOK, YTOOBI MTOTOM He IpHU-
IIJIOCHh TSIHYTbH ITHYP OT TeJeBU30pPa yepe3 BCIO
KoMHaty. Boiksouartesu st yaobcTBa pacioia-
raiite psioM ¢ IBepHbIM TTpoeMoM. CocTaBiisiiiTe
ILJTaH ¢ 3apaHee BhIOpAaHHBIM MaCIITaboM, YTOObI
MIOTOM [IOTIOJTHUTETBHO HE 3aMepsTh ITPOBOJIA.
[Tpubassiire sumb o 10—15 cM 11 coeamme-
HUST UX MEXIY 0000, MOAKIIOYEHUsT PO3ETKH
WJTM CBETUJIBHUKA. VI3rOTOBJIEHHAS CXeMa MOKET
HOHAAOOUTHCS ¥ B OyylieM, MOITOMY JIydIlie
He BbIOpachiBaiiTe ee. [Ipu mocieyonemM peMOoH-
Te MPOBOJIKU BbI Oy/leTe 3HATh, T/Ie€ UCKATh CIIPSs-
TaHHBII TPOBOA. Ecim pemnrte BOWTH B CTEHY
I'BO3/lb, UMesI HA PYKaX IJIAH 2JIEKTPOIPOBOIKH
B JIOM€, Bbl TOYHO He OIIUGETeCh W He TOoMnajieTe
B TIPOBO/IL.

I[Tocsie TOro Kax 1jiaH roToB, KOJIMYEeCTBO HEOOXOIH-
MOTO MaTtepuaja MPOoAyMaHO, MOKHO MTPHUCTYIATh
K MOHTaKYy BHyTpeHHel 1poBoaku. OHa pacrosia-
raeTcs BEPTUKAIBHO JINOO TOPU3OHTAIBHO, IIPOBOJA
noBopaunBaroTcst Tombko Ha 90°. TopuszoHTambHbe
Y4YaCTKH TIPOBOJIKY PACIIOJIAraloTCs Ha PACCTOSTHUT
10 cM OT TIOTOJIKA U UIYT POBHO, 3TO 0OSI3ATENHHO.
[TpoBona ciryckaioTcst K po3eTKam 110 CTPOTO Bep-
TUKAJIBHBIM JINHUSAM. VICKJIoueHne cocTaBJiser
TOT CJIy4aii, KOT/la IPOBOJIA UAYT TI0 MEXKITYITaK-
HBIM MEPEKPBITUSIM. 3[1eCh OHM ITPOKJIAbIBAIOTCS
10 CAMOMY KOPOTKOMY ITyTH OT Pa3BeTBUTEIHHOI
KOPO6KI/I J10 CBETUJIbHUKA, HE IIPUHMMAasA BO BHUMaA-
HUS YTJIbI TOBOPOTA, TIPELYTIPEK/Ias BOSMOKHOCTHI
TOBpeskenrs. Eciii TpoBojia TiepeceKaloTest Nin
HAXOJATCS BOJM3M METAINYECKOTo TpyOOoIpo-
BOJIa, OHU JIOTIOJTHUTEJIHbHO M30JMPYIOTCS TEM Ke
CII0COOOM, YTO U JIJIsT OTKPBITOIT TIPOBOJIKHL.
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Puc. 1.25. [naH-cxema anekTponpoBoaKnA: 7 — po3eTka; 2 — pa3BeTBUTENbHAS KOPOOKA; 3 — 3NEKTPOCHETHUK;
4 — MeCTa KpenmeHus NpoBo/0B K 0CHOBAHNIO; 5 — NPOBOL; 6 — CBETUIbHUK; 7 — KPIOK [N15 €70 KPENeHIst; 8 — BbIKKYATE b

CkpbiTasi TIPOBOIKA TPOXOAUT BHYTPU CTEHbI
B CIIEIMAJIbHO MPOJIEIaHHOI IS 9TOro GOposJie.
JList ee co31aHMST MCTIOMB3YIOTCST 3yOUIIO, MOJIOTOK
WU BJIEKTPOJIPEJIb, CBEPJIO ¢ TIOOEANTOBON HACA/-

1 Koii. [TpoBo/Ia KpensTcst B 3alITYKaTyPEHHBIX 00-

PO3KaX METAINYECKUMHU CKOOKaMM, XOMYyTaMu

3 U3 PE3UHBI WK TIACTMACCHI JIHOO 3a/1eJTbIBAIOTCS
2 amebacTpoBbiM pacTBopoM (puc. 1.26).

Puc. 1.26. CkpbiTas aeKTpONPOBOAKA B KUPMNYHOI CTEHE:
1 — npoBOJ, (4epHbllt B cepeauHe); 2 — anebacTp;
3 — WTyKaTypKA MOKpaS; Puc. 1.27. CoeaiHeHve NpoBO/I0B B PA3BETBUTENBHON KOPOOKE




BHYTpeHHAS aneKTponpoBoAKa

Ecau nom fiepeBsHHbBIN, a TPOBO/IKA BHYTPEHHSIS,
TO 10/ KabeJsb MOJKJIAIbIBAETCsT JUCT achecTa,
a TITyKaTypKa KJIaJIeTcs CJI0eM He MeHee 5 MM.
Henb3as kpenuTh MpoBojia K CT€HAM TBO3/ISIMM.

[Tocsie TOro Kak MPOBOJL YIOXKEH B HOPO3ILY, €r0
KOHeIl BpeMeHHO u3osmpyercst. [Tocsie mpokJiaj-
KI BCEX IPOBOJOB OHU COEIMHSIOTCS MEXKIY
coboll B pasBeTBUTENBHOI KOpoOke (puc. 1.27).
Jlajiee T0[ICOeIMHEHNE BEIETCS K PO3ETKE, BbI-
KJTIOYATEJTIO U OCBETUTETLHOMY TPUOOPY.

[Tpu paboTe ¢ MPOBO/IKOIT BCer/ia IOMHUTE O TOM,
YTO HEJIb351 KaCcaThCsl OTOJIEHHBIX TTPOBOIOB. ITO
OTIACHO JIJIS1 5KM3HU ¥ 3/[0POBbBSI YEJIOBEKA.

Ecuiu b1 paboTaere ¢ IPOBOJAMU C MEIHBIMU K-
JIAMU, COEINHSIITE UX MEK/Y cOOO0I MaiKoil MK
ckpyTroi (puc. 1.28). A amomMuHUEBBIE TTPOBO/IA
COEIMHSIOTCS TOJTBKO TTAMKOM.

[Taiika BBITIOTHSIETCS CJAEAYIONM 00Pa3oM: TIPO-
BOJIa 3aUMIIAIOTCS OT M30JA1IMKM Ha 1 cM. 3aTem
WX HY3KHO CHasITh OJIOBIHHO-CBUHIIOBBIM IIPUTIO-

Puc. 1.28. Coe1HeHe NPOBOIOB: @ — CKPYTKA

npy NOACOEANHEHINI OTBETBAEHIS, O — NOCNE0BaTeNbHAS
CKPYTKa; B — CKPYTKA [ABYX XN

1 — MEeCTO NpUnost; 2 — y4acToK PacnonoXeHns N30naLuoHHON
NEHTBI

eM (os0B0o — 30—-40 %). Mecto, rie ObLI cenaH
MIPUTION, 3aMaThIBAETCS N30JISIIMOHHON JIEHTO.

CxpyTka IIPOBO/IOB TOKE€ HAUMHAETCS C 3a4MCT-
KW TIPOBOJIOB — TaK, YTOOBI XBATUJIO MUHUMYM
Ha 11aTb BUTKOB. [lociie aToro cBepxy HakJajbl-
BaeTCs N30JIAIMOHHAS JIeHTA.

B poserkax m BBIKJIIOYATENSIX KOHTAKT C TIPOBO-
JIOM COEIMHSETCS C MOMOIIBIO y/IePsKUBAIOIIEro
3aKMMa, Ky/la BBOJUTCS 3a4UIIEHHBIN ITPOBOJI.
CymiecTByeT Takke BapuaHT 3a’KMMa C BUHTOM.
[l Hero mpoBO/IA 3aUUINAIOTCS HA PACCTOSTHUE,
paBHOE TpeM JiamMeTpaM BUHTA.

[IpoBoma coequHAIOTCS MEXIY co00il B pasBer-
BUTEJIbHON KOpO6K€ N3 IMJj1aCcTMaCChbl NJ1 METaJl-
sa. Po3eTKn M BBIKJIIOYATENN TOICOETUHSIOTCS
Pa3HbIMHA CHOCO63MI/I " BapuaHTaMH, BCe€ 3aBUCUT
OT MX KOHCTPYKTHUBHBIX 0COOEHHOCTEN.

Bbikntovarenu

Ha maue BBIKIIIOUATEN MOTYT yCTAaHABIMBATHCS
KaK OTKPBITO, TaK W 3aKpbITO. Yarie Bcero ato
3aBUCHUT OT THUIIA TIPOBOAKU. BeIKTIOUaTen nosu-
pasziesAoTcsl Ha O/IHOKJIABUIIHBIE, C/IBOCHHDIE
u crpoernbie. OHU MOTYT PacroyiaratbCs PioM
C PO3eTKaMM, YCTaHABJIMBATbCS TPYIIION C J0-
MOJIHUTEIBHBIMU ~ pagbeMaMu Uil TesieoHa,
KOMITbIOTEpA WJIN aHTeHHbI (puc. 1.29).

Ha crene MoskeT ObITh Cpady HECKOJIBKO BBIKJIIO-
qaresen.

—

—)
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Puc. 1.29. ['pynna po3eTok ¢ C1N0BbIMIA Pa3bemamid, TENEOHHbIM,
KOMMbHOTEPHbIM 1 aHTEHHbBIM COEUHEHNSIMIA B OJHOV PaMKe
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Pwuc. 1.30. YcTaHOBKa OTKPbITOTO BbIKMHYATENS: @ — BiAL COOKY
B paspese; 0 — BU CBEPXY;

1 — Kopnyc; 2 — NOAPO3eTHUK; 3 — Lypyn

2
3
a
.
4
6

Puc. 1.31. YcTaHOBKa 3aKpbITOrO BbIKMHOYATENS: @ — BIAL COOKY
B pa3pese; 6 — B CBEPXY MOCNE YCTAHOBKIA;

1 — CTanbHas UK NNacTMaccoBas Kopooka; 2 — Kopnyc;

3 — pacnopHble Nanku; 4 — BUHT

1

[lJis1 OTKPBITON 3JEKTPOITPOBOIKA UCTIOJIB3YIOT-
CsI OTKPBITHIE BBIKJTIOUATEITH, KOTOPbIE KPETSTCS
K JIEPEBSTHHOMY TTO/IPO3ETHUKY TOJTIIHOMI 10 MM
¢ omoripio 1ypynos (puc. 1.30).

[Ipu MOHTa)ke CKPBITBIX BbIKJIOYATEJIEH Tpu-
MeHSeTCs JIONOJIHUTeIbHAs /leTalb — MeTaJlIu-
JecKas WM TIACTMACCOBAasi KOPOOKa, KOTOpast
BMypoBbiBaeTcs B cteny. [loTom k Heil kperutcs
BBIKJIIOYATEIb PACIIOPHBIMU JIAIIKaMU ¥ BUHTaMU
(puc. 1.31).

OHOKIABUTITHBIE BBIKJIIOYATENN WCIIOIb3YIOTCS
JUIS BKJIIOYEHUS OJIHOTO CBETUJIbHUKA, CTIapeH-
Hble — JIJIs1 OOJIBIIVIX JIIOCTP Ha MSITh 1 OoJIee TaM-
nouek. OHa KIaBUIIA BK/IIOYAET [[BE JJAMIIOUKH,
Jpyras — TPH, a BMeCTe OHU BKJIOYAIOT BCIO
moctpy. CriapeHHbIe BBIKJTIOUATETN TAaKyKe MOTYT
WCTIOJIB30BATHCS JIJIsI Pa3/leJIbHBIX CaHy3JI0B, KOT-
Jla OJTHOH KJIaBUIIEH BKJIIOYAETCS CBET B BAHHOTA,
a IPyTol — B TyaJieTe.

YroObl  BKIIOYATH WJU  BBIKJIIOYUTH  CBET
Ha IIePBOM 3TaKe, KOT/la Bbl IOJHAINCH HA BTO-
pOIi, MCIOJb3yeTCs IMPOXOAHON BBIKJIIOYATEb.
[TposymMarh €ro MeCTOPacIoOIOKeHe HEOOXO -
MO ellle Ha CTaJUK TIPOEKTUPOBAHUS WJIA CTPO-
uTeabCTBA JIoMa. Takoil BIKJIIOYATENh TpebyeT
MPOKJIAJIKH €TIle OTHOTO [OTIOJHUTENBHOTO Kabe-
s (puc. 1.32).

OcBeTuTenkHbIA NpuGop AnekTpo-

ceTb

)

Puc. 1.32. Cxema npoxoaHOro BbIK0YaTens



BHYTpeHHAS aneKTponpoBoaKa

Po3etku

CeroiHst ppIHOK PO3€ETOK I0BOJIEHO Pa3HOOOPa3€eH.
Wneanbuplil BapuaHT 1O COOTHOIIEHUIO «IleHa —
KauecTBO» — PO3ETKU OTEUECTBEHHOTO, TYPEIIKOTO
WJIN KOPEMCKOro mpon3BozicTBa. Tambgaackue cTo-
SIT HEOTIPAB/IAHHO JIOPOTO.

PoseTku GBIBAIOT IBYX BUJIOB: BHEIITHIE 1 BHY TPEH-
Hue: niepsbie (puc. 1.33) MoaXoAdT /I BHEITHEH
3JIEKTPOIIPOBO/IKY U YCTAHABJIMBAIOTCS HA CTEHY,
BTOPBIE YCTAHABJIMBAIOTCS B CIIEIMAJIbHBIE TLIA-
CTHUKOBBIE KOPOOKU B CTEHE, 3aT€M K PazbeMam
HOIKJTIOYAIOTCS TPOBOJIA.

Ceiiuac Ha pbIHKE BCTPEYAIOTCSI PO3ETKHU C aBTO-
MaTHYeCKH 3aKPBIBAIOIUMCS OTBEPCTHEM. ITO
0cobeHHO y100HO B IOME, T/Ie eCTh MaJeHbKue
JleTH, KOTOPble MOTYT IOINBITATbCI 3aCYHYTh
B PO3ETKY KaKON-1u00 TIpeIMeT.

Ectb Takike BuJ poseTku, 000PYHLOBAHHOI BbI-
tajskuBaTeseM. CTOUT TOJIBKO HasKaTh Ha KHOII-

Ky — U BWJIKa BbICKaKHWBaeT CaMa.

He penkocTb Terepb 1 pO3eTKU ¢ MasTIKOM — MU-
raioie JaMIIO4YKOl B TEMHOTE.

C
-
@

Puc. 1.33. BHewHas po3eTka

Cy1iecTByIoT Takke PO3eTKH € 3alllUTHBIM OT-
KkoueHneM. Ecam BBl MOMbITaeTech BKJIIOYUTH
HEWCIIPABHBII 3JIEKTPOIIPUOOP, TO PO3ETKA ABTO-
MaTUYeCKHU OTKJIIOYHUT T10/Iauy 3JeKTpUyecTBa.

Posetxka ¢ taitmepom (puc. 1.34) — HenpeB3oii-
JIEHHOE HOBIIECTBO. Y CTAHABIMBAEMBIN PSIIOM
C Hell TaliMep MO3BOJISIET BKJIFOUATh M BBIKJIOYATD
AJIEKTPONIPUOOPBI 110 3apaHee 3aJaHHBIM Bpe-
MEHHBIM HapaMeTpaM. JTO TIOMOTAeT OIPAHUYNTh
MTPOCMOTP MYJIbT(PUIBMOB JIETSIM, HE TTPOMYCTUTD
JIFOOUMOE KUHO, OTKJIIOYUTD B HY;KHOE BPEMs OJIMH
13 271eKTPOTPprOOPOB. CTOUT TAKOE UYI0 TEXHUKH
kuTaiickoro mpoussozcTsa 400 pyo.

Ha pmaue wacto HeOOXOAUMO DJIEKTPHUYECTBO
Ha YJINIIE: JIJIsT Ta30HOKOCUJIKU, 2JIEKTPOUHCTPY-
MEHTOB, OacceitHa 1 MHOTOTO Apyroro. U oObru-
Hasl po3eTKa 3/ieCh HUKaK He TofoiaeT. Po3eTka,
npejHasHavYeHHast st paboThl Ha yJuile, OyaeT
(pyHKIIMOHUPOBATHh B M0KIb, CHeT 1 3HOW. OHa
JIOJDKHA WMMETh BBICOKYIO CTEeIleHb 3alllUThl
(IP 55) u 6bITH 000PY/IOBAHHOI CIIENUATbHON
KPBITITKOM.

J17151 ToMeTnieHn i ¢ TOBBINIIEHHOM BJIA’KHOCTBIO BBI-
Gupaiite PO3ETKH C CEPhE3HBIM YPOBHEM 3allUTBL.

2259 |

MASTERCLIAR

WEOE BOTE  NOWTE  ASIAL

(WAE  TINER OV Potry Sarees

Puc. 1.34. PoseTka ¢ Taiimepom
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[TommuTe: 9TOOBI PO3ETKA MPOCITYKIIIA JIOJITO,
He Tieperpy:kaiite ee. llHaue oHa 1meperoput min
CTaHeT IPUYMHON T10Kapa.

Tenepn gaBaiiTe pacCCMOTPUM BapUaHT, KOT/IA 2JIEK-
TPUYECTBO €CTh, OIHAKO HAIIPSKEHUS HeZI0CTaTOu-
HO WJTH 9JIEKTPUYECTBO TTOCTYTIAET C TIePEOOSIMIL.

YBenu4yeHvwe MOLLHOCTH TPpaHcdopmaTopa

Bo muorux CaIOBO/TUECKUX O6'I)€,Z[I/IH€HI/I$IX €CTb
npobjieMa HeXBaTKM MOIIHOCTH TpaHcdopMa-
topa (puc. 1.35). BoJbIIUHCTBO CalOBOAYECKIX
KOOIIEPaTUBOB 0OPa30BaHO HECKOJIBKO JECATKOB
JIET Ha3a/l, KOT/Ia 3JIEKTPUIECTBO UCIIOJIH30BATIOCH
J1JIs1 OCBeleHust U mpurotosenus nuiy. Ceituac

AJIEKTPOIHEPTUS HYKHA JIJIS TIOJIa4M BOJIbI U3 KO-
JIOZIITA, TIOJTUBA PACTEHUH JIETOM, OTOTIJIEHUS JOMa
oceHbIo 11 3uMOoi. ITouTu B KasK/J0M CaZl0BOIUECTBE
HaWIeTCs JIECATOK CeMeid, KOTOPbIe KUBYT TaM
IIOCTOSIHHO U M3-32 OTCYTCTBUS I'a30CHAOKEHUSI
00yCTpanBalOT CUCTEMY OTOILJICHUSI C TIOMOIIBIO
9JIEKTPOKOTJIOB ¥ MOIIHOM OBITOBOI TEXHUKH.

Puc. 1.35. TpaHcthopMaTopHble NOACTaHUMN

B nernee Bp€EM: K ITOJIb30OBAHUIO 9JIEKTPUYIECTBOM
IIOAKJIIOYAIOTCA BCE OCTAaBIIMECA CaJOBOAbI.

Bce aTo mpuBOANT K TOMY, YTO MOIIHOCTH CY-
MIeCTBYIONET0  TpaHchopMaTopa CTAHOBUTCS
HE/IOCTATOYHO W B Pe3yJIbTaTe B Ca/I0BOYECKOM
00beIMHEHN BO3HUKAIOT MepebOr ¢ 2JIEKTPHU-
YECTBOM.

Koneuno, B mepByto odyepenb CTOUT MOAYMATh
00 omTmMmm3anuu sHepro3arTpar. K mpumepy,
3aMEHWTD AJIEKTPOILIUTY Ha ra3oByto, 060py/I10-
BaTh ra30BO€E UJIM TIEYHOE OTOTIJIEHHE.

> -
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OcBeLueHmne

OnTuMU3MpPOBATh 3aTPaThl IPUIETCA COOOIIA,
HPUHAB pelerre 00 9ToM Ha 0611eM cOOpaHuu.
Heobxoaumo ybeanTh pacTOYMTENbHBIX COCe-
feil B HepalMOHAJbHOCTU IIPUMEHEHUs MOJ0-
rpesa J0pPOXKeK.

Ecai ontuMrsnpoBaTh aHEpPro3aTparthl He YaeTcs,
TO €TUHCTBEHHBIN BO3MOKHbBIN BAPHAHT — YBEJIU-
YeHre MOIHOCTH TpaHcdopmartopa. K mpumepy,
KOTJ/Ia Ha BCE CaZI0BOYECKOe 0ObeINHEHIE BbI-
neneno 100 kBt amexkTposneprum, MOKHO TO-

JlaTh 3asiBJICHUE B KOMIAHUIO 10 SHEPTOCOBITY
Ha yBesmueHue motrHoctH 10 150 kBr. B coy-
qae 0J[06peHUst TIPOCHODI YTeHAM CaZ0BOTO KO-
orepaTuBa MPUIETCS PA3JETUTh MEKIY COOOil
TpaThl, CBA3aHHbIE C IIOKYIIKOII HOBOrO TPaHC-
dbopmaropa, pa3paboOTKON IPOEKTa, OIJIATOI
yCJIYT 3a BblJeJeHUe JONOJHUTEJIbHON MOII-
HOCTH, MOHTaKOM ¥ YCTaHOBKOW 000pymoBa-
aust. OiHaKO MPUAETCst OBITh TOTOBBIM K TOMY,
YTO IOJIHASL CTOMMOCTDH II0 3aMEHe COCTABUT
ot 200 ThIC. PYO.

OcBeLyeHue

Ecnm ocBetiieHus Het, ¢ HACTYIJIEHUEM CyMepekK
JKU3Hb Ha Jladye 3aMupaeT. ECThb ellle HeCKOJIbKO Be-
YepPHUX YaCOB, KOI7la MOKHO, HAIIpUMep, ITIOCU/IETh
B Oece/IKe WM 3aBEPIIMTD HAauaThie JTHEM JIeJIa, HO
JIeJIaTh 9TO B TEMHOTe He odyeHb yno6Ho. CBeua

B IaHHOM CJIy4a€ TOKE HE BbIXO/I, ITIO9TOMY CJIEAY-

eT 103ab0TUThCsT 0 (HOHAPSIX, KOTOPBIE OYIyT OC-
BeIlaTh rapax, TOPOKKK 1 ckameiiku (puc. 1.36).

[Tomumo mpssMOro Ha3HAYEHUSI CBET HAa y4yacTKe
MOKET BBITIOJIHATD ellle ¥ 3CTeTHYeCKYIo (PyHKIMIO
IIOJICBETKU 1[BETOB, BOJOEMOB U [a30HOB.

Puc. 1.36. CagoBoe 0CBELLEHIE BEHEPOM
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Boi0Oupast IaMITbI 1751 y9aCTKA, CJIEYeT OOPATUTD BHH-
MaHue He TOJIbKO Ha UX JAM3aiiH, HO U Ha TEXHOJIOTHIO
U3TOTOBJIEHHUS, CIIOCOOHOCTD K 9HEPrOCOEPEKEHHIO.

OrenbHble 0OBEKTHI HA YYaCTKe XOPOIIO OCBEMIATh
JIOMUHECIIEHTHBIMA ¥ TQJIOTEHHBIMHU  JIAMITAMTL.
V3 mmocsietHUX TeXHOJIOTHIT Ha [Ja4aX MPUMEHSIOTCS
CBETOJMO/IBI M BOJIOKHMCTAs onTuka. [Ipasaa, 4ro-
OBl JoMuHectieHTHbIe Jamibl (puc. 1.37) cBetuim
B cajly, mpujieTcsi 000pyI0BaTh UX BJIATO3AIUTHBIM
KopmycoM. Takue aMIbl KPyITHbIE TI0 pa3Mepy, UX
CBET CJIO)KHO PEryJIMPOBATh OT SIPKOTO JI0 TPUTJIY-
menHoro. OfHaKO MPENMYIIECTBO B TOM, YTO OHU
SBJIIOTCS AHEProcOEPEratoIIINMHE.

lanorenmsre jamisr (pric. 1.38) MajieHbKUe, OHU CHJTh-
HO HarpeBaioTCs, OITOMY CPOK MX CJIyKOBI OTPaHIYEH.
Kpowme Toro, paspyiaercst Kpacka, KOTOPOI MOKPHI-
ThI JIAMITOYKH ¥ CBETUJTBHUK.

IIpu paspaboTke [u3aiiHa caza OHAPH JJIsI OCBEIe-
HIS BOZOEMOB U KJIyMO HYKHO BHIOUpPATh ¢ 0c0O0M
THAaTeJbHOCTBIO. K mpumepy, posapuut IOJIKHBI
OBITH OCBEIEHbl  CBETHIbHIUKAMU-IIPOKEKTOPAMI
C JIIOMUHECIIEHTHBIME JIAMIIAMU  0J1€IHO-3KEJITOTO
I[BETA, & BAJIYHbI aJIbITUHCKON TOPKU — MaJIeHbKUMU
raJIOTeHHBIMU JIaMIaMu. BooeMbl O/ICBEYMBAIOTCS

He TOJIBKO JIJIS1 TOTO, YTOOBI J1I000BAThCST PaCTEHMsI-
MM U pbIOKaMu, HO U B 1ieisAX OesomacHocTu. BaxHo
He [IPOBAJIUTHCS B HUX B TEMHOTE.

YcranaBimBas Ha ygacTke cajoBbie (hoHAPH, HYKHO
MOMHUTH caenyiotniee. OnpeesiuB UX MECTO OJUH
pa3, OyJeT OYeHb CJOKHO TOMEHSITh €r0 TO3JKE.
@DoHapy Ha yyacTKe — 9TO CHCTEMa, KOTopas 00-
yCTpamBaeTcst BO BPEMS CTPOUTENbCTBA IOMA, Pa3-
paboTKM AM3aiiHa caja U MPOKJIAJKN WHKEHEPHBIX
KOMMYHUKalil. Be/lb TpoBO/Ia TTPOKJIA/IBIBAIOTCS
110/] 3€MJIeid, TTO9TOMY €Ille Ha CTaJINK TIPOEKTUPOBA-
HUS B 1[€JIOM TOTOBUTCS YEPTEK-CXeMa 3JIeKTpIye-
CKOiT 1enu yyactka., YTo0bl He TOPTUTD JTaHAmadT
cajia KOTIKO¥T TpaHIell HeCKOJIBbKO pas, Jydiie 060-
pyZioBaTh GOHAPH HA CTAUN CTPOUTETHCTBA.

K ocHOBHBIM MecTaM OCBeIeHUs Ha yJacTKe dJIeK-
TPOIHEPTUS TIOIBOJIUTCS € TIOMOIIBIO TTO/[3EMHOTO
KabeJist, KOTOPBIH MPOXOAUT B 3allIUTHON KOPOOKe
nia Jotke. MoOXKHO Takke czieaTb OTKPBITYIO
MIPOBOJIKY, KOT/la HECYIIUl TPOC TTO/IBEITNBAETCS
Ha KPEIJIEHUSIX, KOTOPble MOHTUPYIOTCS Ha CTEHaX
JIAYHBIX MOCTPOEK uju omnopax. PagymHO cienatsh
JIBa BBIKJIIOYATEISL Y BOPOT, YTOOBI BKJIOUUTH CBET,
KOIJIa BXOJMIINb, U HA KPbLIbIE, YTOOBI MOTACUTDH
CBET, KOT/Ia JIOIIEJ /IO IOMa.

Puc. 1.37. JTlOMUHECLEHTHbIE 3HEprocOeperatoLLne namnbi

Puc. 1.38. anoreqHas navna



OcseLleHune

Cerojiist pPBIHOK IIpejjiaraeT pasHooOpasHble
no ¢opme u nusaliny (oHapu, a TakKke YUCTO
dbynkimonamsbubie cBeTHIbHUKH. [1o aTOM TIpU-
YIHe CyIecTBYIOT (hoHApH JIeKOpaTUBHbBIE U I1PO-
JKeKTOpbl. K TIepBOil rpyIie OTHOCSATCS KOBaHbIE
u siutbie honapu (puc. 1.39), KoTopbie BHOBb cTasn
THOITYJISIPHBL

Oy TpuaaoT cajy BUJ KJIACCMYECKOTO MapKa.
[TonpaytoTest cripocoM ceiiyac M KepaMu4decKue
SITIOHCKWE CBETUJILHUKY B BUJIe Taroibl (puc. 1.40).
MHorue xossieBa BbIOMPAIOT BbIYYPHBIE W HEO-
ObruHbIe (DOPMBL: chepruecKkue, TPUOOBUIHBIE,
KyOuueckue u traposuaabie. Donapu ObBIBAIOT
Bbicokre W Huskue (puc. 1.41 ux moxbuparoT
B 3aBUCHMOCTH OT 30HBI, KOTOPYIO HEOOXOANMO
ocsetuth. ITo crnocoby ycranoBku (oHapu Obl-
BalOT HaCTeHHbIE, MMojiBecHble (puc. 1.42), BcTpa-
nuBaeMble (K IpUMepy, B JOPOXKKY WU B CTEHY),
KOHCOJIbHBIE W TOPIIIEPHbIE.

Jlu1st BooeMoB, 6acceiiHOB U BOZIOIAI0B UCIIOJIb3Y-
I0TCsI TIO/IBO/IHBIE cBeTbHUKM. OHU 060pyI0Ba-

HbI YCTPOWCTBOM, KOTOPOE KPEIUTCS K TIOBEPXHO-
CTH ¥ CIOCOOHO PeryJIMpPOBaTh YPOBEHb HAKJIOHA.
OKpaHbl TakuxX (oHapell cieaHbl W3 TPOYHOTO
cTeksia. Takue CBeTUJIBHUKH JIOJIKHBI UMETh BOJIO-
HenpoHuIaeMbIii kopiyc. [Iuranue npemycmotpe-
HO OT 3JIEKTPOCETH.

[TpuobperaroT TonyASPHOCTh CBETUIBHUKH, Pa-
6oTalonue oT cojaHeyHbIX GaTapeit. O HUX T101-
pobHee pacckasbiBaeTcs jgajee (CM. IUI. 2, pasi.
«CoJHeuHast 9HEPrus JJIsl CBeTa 1 TeILias ).

Mo:KHO He TOHATBCS 3a BbIYYPHOCTDBIO 1 BbI6paTb
(I)yHKU,I/IOHaJII)Hble AJIIOMUHUEBbIC JIaMIIbl, KOTO-
pbIE 6y,Z[YT XOpoIIo oCBeNaTh y4aCTOK.

ITomHuTe 0 TOM, 4TO ecji BbI MOCTApaETECh CO-
6paTh Bce BUbI (DOHAPEN, a 9TO HACTEHHBIE, BbI-
COKME, HU3KHE U MPOoYne, TO Ha YY4aCTKEe MOKET
HOJIYYUThCS TTOJIHAS Hepasbepuxa.

[[JIH BPEMEHHOTO OCBEMIEHWA OTAC/TIbHBIX IIPE/I-
METOB, HallpUMED O6C,I[GHHOFO CTOJIa, B 3€MJIE

Puc. 1.39. Bbicokuit nuToit cazosbiii DoHapb
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Pwuc. 1.40. Kepammnyecknit anoHcKui
CBETWIbHIK Naroaa

ITPOKJIaIbIBAETCA Kkabeab u BbBIBOJATCA BJIAroO-
CTOIKHE PO3ETKH. Takme cBeTUJIBHUKU C PO3€ET-
KaM#1 MOJKHO JIETKO IIEPECTAaBUTb Ha HOBOE MECTO.

HPI/I BbI60pe THUIIa OCBEIlEeHUA AJIA JTa4r BasKHO
CJIe10BATb TaKUM IIPpUHITUIIAM:

(0 HM3KHE CBETUJBHUKHU 3UMOW MOTYT IIOJIHO-
CTBIO OKA3aThCs 11071 CHETOM;

O cBeT 0 BceMy MepUMETPY ydacTka OyeT Bac
OCJIETLIIATH;

Pwuc. 1.41. Hy3kuit cafoBbIli CBETUNBHIK
QN4 NOACBETKN anbnuACKoil ropku

Puc. 1.42. Metannnyeckuii noABECHOI
(hOHapb

O ONTOBOJIOKOHHbBIE CBETUJIBHUKU PAI[HOHAIb-
HbI B NPUMEHEHUH, IS UX UCIOJIb30BAHUS
TIOJIOI/IET OJIH TeHEPATOP B JIOME, 4 HA y4aCT-
Ke Pas3BOISTCS ONTOBbIE Kabeu;

O OCHOBHBIE 30HBI Jiyuliie 060PYIOBATH PO3ET-
KaM, TOT/[a CBETHJILHUKK CO BDEMEHEM MOJK-
HO Oy/IeT 3aMEHUTb.

Paborsl 110 IIPOBOZKE JJIEKTPUYECTBA Ha /ladye Be-
AYTCA CIIENNAJIM3UPOBAHHBIMNY KOMITAHUAMU, UME-
IOIIMMM JIMIIEH3WIO Ha IIaHHbeI BU/L 1€ATEIbHOCTH.

MepeABUXHbIE 3NEKTPOCTAHLMM

[laxe 1pu HAJIMYKUK BO3/LYIITHBIX IMHUHN 3JIEKTPO-
nepejad B Ca/IOBBIX KOOIlepaTHBAaX BO3HUKAIOT
nepebou ¢ asekTpoaneprueil. Haseproe, moaro-
My TiepeiBUKHBIE ajeKTpocTtaninu (puc. 1.43)
KaK UCTOYHUKH OectiepebGONHOTr0 MUTAHUS TT0JIb-
3yI0TCA CIIPOCOM CPe/lU IAYHUKOB.

OcHOBHOE UX IIpeJHa3HaYeHre — ObITh aBapHii-
HBIM HCTOYHMKOM 3JieKTpocHaOkeHus. OqHaKO
€CTh BapWaHTBI, KOT/Ia TMEPEBUKHBIE ITEKTPO-
CTAHIIMU CTAHOBSITCS IOCTOSTHHBIM MUCTOYHUKOM
SHEPruM, 00ECTIEYNBAsT JIOM HJIEKTPIYECTBOM KPYT-
JIBIU TOJI.



[MepeBMXHbIE 3NIEKTPOCTAHLMN

Puc. 1.43. epeiBxHas 3NeKTPOCTaHLMS

ITH YCTPOUCTBA TEHEPUPYIOT DJIEKTPUIECTBO, 00-
Jiajiasi MOOUITBHOCTBIO, OCTABASICh KOMITAKTHBIMI
U MOIIHBIMU. YHUBEPCATIbHbIE JIEKTPOCTAHIINN,
pabotatoriie Ha OEH3WMHE U [U3€]le, PACCUYNTAHBI
na Hanpsikenue ot 200 o 400 B, moatomy onu Tak
AKTUBHO TIPIMEHSTIOTCST Ha OOBEKTAaX PA3JIMIHOTO
Maciitaba. Takue mpruOOPBI TOCTATOUHO MTPOCTHI
B YCTPOMCTBE, O3TOMY JIOBOJILHO PEAKO TPEOYIOT
PEMOHTA MJIF CEPBUCHOTO OOCITYKUBAHUSI.

O6Iue MperMyIecTBa MEPeABUKHBIX DJIEKTPO-
CTaHIIUI:

[ HM3Kas CTOMMOCTD BbIpabaThIBAEMON SHEPIHH;
[ OGoJIBIIOiT pecype U I0JITOBEYHOCTH;

O 10BOJIBHO HU3KUI IIIyM OT pabOTH;

O uMCHoIb30BaHUE TAKKe /IS IOy YeH s TeILIa.

[TepenBukHBIE DJIEKTPOCTAHIUK CTAOUIBHO pa-
6oratot Tipu cambix Hu3KuX (10 —50 °C) u BbIcO-
kux (+45 °C) temreparypax. OCHOBHBIE BaKHbIE
KOMIIOHEHTbI — JIBUTaTeJIb BHYTPEHHEro CrOpaHus
U reHepaTop.

[epesBrzKHBIE 37IEKTPOCTAHIIMN PA3JIMYAIOTCS 110 TU-
TaM reHeparopa: ObIBAIOT CUHXPOHHBIE U ACHHXPOH-
sole. [lepBble 13 HUX Mpe/THA3HAYEHBI /71T ABAPUiA-
HOTO MCIOJIb30BaHUsA. BO BTOPBIX aCMHXPOHHBIN
reHepaTop CrnocobeH MOIEP/KIBATh HAMPSKEHIE
B ceTH ¢ GOJIbIIEll TOUHOCTHIO U MPEeHA3HAYEH [IJIsk
MOJIKJTIOYEHNST TIPUOOPOB, GOJIee UyBCTBUTETBHBIX
K IIeperajiaM HalpsoKeHHSL.

CeropHst UIst Ja4r MOKHO 1OI06PaTh ONITHMAIb-
HBIIT BApUAHT 2JIeKTpOCHaGKeH st MUpoBbie Map-
KU TI0 TTPOU3BOJICTBY MEPEJABUKHBIX CTAHIUI, Ta-
kue kak Endress (I'epmanns), Gesan (Mcmnanus),
Hitachi (SImomwust), rOTOBBI TPEIOKUTD PA3HOO0-
pasHble MOANMUKAIINN B 3aBUCIMOCTH OT TOTPeD-
HOCTEN TTOKyTaTesen.

JlusenbHast amekrpocraniwst crout ot 30 Teic. pyo.,
G6ensunoBast — ot 28 Tbic. pyO. IleHbr moryt
nogauMarbest 1o 100—200 Teic. pyb. B 3aBHCH-
MOCTH OT MOITHOCTH ¥ KOMILJIEKTAITNN CTAHINN.
Boi6upas manHbiil mprbop, BasKHO 0O6PaTUTh BHU-
MaH1e Ha 00beM MPe/IIIoIaraeMoro moTpedIeH st
SHEPTHUH, BO3MOJKHbBIE Meperpysku, mnepeboun
C OCHOBHBIM 9JIEKTPOCHAOKEHUEM U 3a11ac MOIII-
HOCTHU CTaHIUU.

Bbi6op TUna 3aNeKTPOCTaHLMK

[TepeaBuKHBIE DTEKTPOCTAHIINK OBIBAIOT OEH3MU-
HoBbIMU (puc. 1.44) u musenvubiMu (puc. 1.45).
[TepBbie caykaT aBapUHBIM UCTOUHUKOM 3JIEK-
TpocHAaOKEHUS B CJIydasX 4acThiX nepeboes
¢ asektpuyectBoM. OHU MOryT 00JasaTh pas-
JIMYHON Mo1tHOCTBIO: 0T 0,5 10 12 kBT. DToro go-
CTaTOYHO JIJIsI BBIITOJHEHUS HEOOIBIITNX 00BEMOB
pabot. TeHepaTop IOMOJHSIETCS aBTO3AIYCKOM,
yToOBI OH HauMHAT PaboTaTh MPU OTKIIOYEHUN
aseKTpoaHeprun. Takas cTaHIus 000iIeTcss Bam
JleTeBJie, HeXKeMu U3ebHast, HO 3aTPaThl Ha TO-
mBO OyayT Bbilile. BeH3WHOBBIE TTEPEHOCHDIE
AJIEKTPOCTAHITNH 00J1a1at0T O0Jiee HU3KUM YPOB-
Hem myma (#Ha 20—-30 % HIDKe), HEMHOTO BECST
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Puc. 1.44. beH3HOBas nepeBWKHas CTaHLs

" JIETKO IlepeEMEIaloTCA 6.718.1‘01[&1)9{ MMEIOIIMMCA
KoJieCMKaM, KOMITaAaKTHbI B pa3Mepax.

JluzesibHAsT 2JIEKTPOCTAHIIAS MOXKET CJIYKUTh T0-
CTOSTHHBIM HMCTOYHMKOM TIOJTYY€HHS 2JIeKTpuJe-
ctBa. Hebombmme nMeror momHocts 1o 12 kBT,
a camble MOIIHbIE MOTYT JIOCTUTATh MOKa3aTeJIsd
B 2,5 Tbic. KBT. OHM pa3imJaioTcst o KOJINYECTBY
060poTOB B MUHYTY. CTaHIIMU C BBICOKUM KOJIYe-
cTBOM 000pOTOB (3 ThIC. 00./MUH) TIPe/IHA3HAYEHDI
JJI THTEHCUBHOTO MCTIOTb30BaHus. [l mocTosTH-
HOTO 9HEProcHaOKeHUsT MOAOMAET arperaT ¢ Hus-
KUM YHCIIOM 000pOTOB B MUHYTY (1,5 TBIC. 00./MUH).
CoBpeMeHHbIe JU3eJIbHbIe CTAHIMN CIIOCOOHBI BbI-
JIePKUBATH HATPY3KY 24 4 KPYTJIbIN TO/L.

OnpepeneHne MOLYHOCTH NIEKTPOCTaHLUM

BoiGupast MOITHOCTD TIEPEABIKHON 3JIEKTPOCTAH-
MM, onpezesnTe st cebst Kpyr IprubopoB, KOTO-
pbie Oy/IyT MUTAThCs DJEKTPUYECTBOM. B mepByio
odepesib 9TO OOBEKTHI, MOCTOSHHO TPeOYIOIIIe
9JIEKTPOCHAOKEHUST  (XOJIO[UIBHIK, JIAMIOYKH
OCBEIIEHNsI) W MEPUOAUYECKH MOTPEOIISIONIIe
9HEPTuIo (2JIEKTPOMHCTPYMEHTDI, YTIOT U T. [I.).
Jlust pacuera HeOGXOAMMOTO TOKA3aTest CJOKITE
MOIIHOCTH aKTHBHO HCIOJb3YeMBIX TPHOOPOB

Puc. 1.45. [1n3enbHas nepeBxHas CTaHLus

u K HuM ripubasbTe 3amac B 20 %. Tak Bbl cMOXKeTe
OTPEIETUTH HEOOXOANMYIO MOTITHOCT.

Mo:kHO 3apaHee CKasaTh, YTO JJIsI HEOOJBIIOTO
JIAYHOTO JIoMa, The paboTaloT TPHU JIAMITIOYKH
OCBEIIeHMs], TEJEBU30P U XOJIOAUTBHUK, OyeT
BITOJTHE /IOCTaTOYHO 2 KBT MOIIHOCTH CTaHINU.
Jlyist 6J1aTOyCTPOEHHOTO 3arOPOIHOTO JIOMA BaM
norpedyercst cranmus B 10—20 kBt (puc. 1.46).

ITpu oxHo(Ma3HOI BIEKTPONPOBOAKE TPUOOPa
BaM MOHaA00MTCs ofHO(MasHast IepeIBUKHAsT
9JIEKTPOCTAHIIUSI.

Puc. 1.46. [TopTatnBHbIi reHepaTop 3nekTpu4ecTsa
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Monuue3awura

I'posbl B Hateil ctpane cayyaiorest Hepenako. Kak  Cerogust ycrpoiictBo Mosinneorsoza (puc. 1.47)
M3BECTHO, MOJHMSI — 3TO TPUPOJHBIN Pa3psii HU /I KOro He B HOBMHKY. OnHaKo, K coxase-
OOJIBIITNX CKOTIJIEHUI 3JIEKTPUYECKOTO 3apsifia  HUIO, 9TO CTAJIO PeaKocThio. MHOrma xo3sieBa
B HIKHUX CJI0sIX aTMochepbl. OueHb 4acTo MOJI-  3ayMbIBAIOTCSI 00 YCTAaHOBKE 3TOTO YCTPOIHCTBA
HUS CTAHOBUTCS NCTOYHUKOM Pa3pylieHUs. JINIIb TIOCJIe TOTO, KaK JIOM IIOCTPOEH M KpbIIa
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Puc. 1.47. 3aropoHblit JoM, 060py10BaHHbI MOSIHUEOTBOAOM. YCTaHOBNEHHOE 060pyNOBaHINe HE MOPTUT BHELUHWI BIAg (hacazoB
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cusgeT HOBOU uepenuileil Ha cosHile. BakHO TTOM-
HUTb, YTO MOJIHMEOTBOJI JOJIKEH TJIAHUPOBATHCSI
ellle Ha CTaZuu pa3pabOTKU IIPOEKTA J0Ma, YTOObI
€TI0 KOHCTPYKTUBHbIE AE€TAJIN 6I)IJII/I MaKCUMaJIbHO
3aMaCKHUPOBaHbl U HE IMOPTUJIN €IMHOTO apXUTEK-
TYPHOIO PEIIeHMU].

MouHuesaruTa 1oMa HeoOX0ANMa IIPU CPETHETPO-
30801 siesitesibrocTH Gostee 20 4 B rof. K mpumepy,
B cpeHeil rmojioce Poccuu ak THBHOCTD MOJTHHT CO-
crasister oT 20 10 80 4 B rox. Yiep6 pasimdaercs
110 CTENEeHN aKTMBHOCTH IPO30BOI JIESTETHbHOCTH
B KaK/IOM PErMOHE CTPAHBI.

MoJIHHEOTBO/] COCTOUT U3 HECKOJBKUX DJIEMEH-
TOB: MOJIHMETIPUEMHUKA, TOKOOTBO/IA 1 3a3€MJIN-
tensa. Monmuuenpuemuuk (puc. 1.48) npunumaer
Ha ceOsl OCHOBHOW y/ap, 1MO9TOMY OH JIOJIKEH
BBIZIEPKUBATH PA3JIMUHbIE TENJIOBbIE W JIMTHAMU-
yeckue Harpysku. [lyiss maroroBiieHust mMoJiHue-
MpUEeMHUKA UCTIOIb3YeTCsT KPYTJIast U TI0JI0CO-
Bad cranb. /limHa ajemenTa 0KHA COCTABJISITD
e menbire 200 MM, a cedenne — 60 Mm2.

ToKOOTBO CYKUT [171s1 HATIPABJICHUS TIPUHATOTO
paspsima B 3emutio. /[J1s1 ero m3roToBiieHUs TIpU-
MeHSeTCsT KpYyTJias OIUWHKOBAHHAS ITPOBOJIOKA
U3 CTAJIM MaMeTpoM He MeHee 5—6 MM. Ero mox-
HO COEIMHUTD C MOJHUETIPUEMHUKOM C TIOMOIITHIO
CBapKW WJIVM TIPUIIASITh, MPUKPYTUTH HA OOJITHL
C 3azemusintesieM TOKOOTBOJI MOKHO COEIMHHTD
TOJIBKO CBApKOW WJIHM € TIOMOIIIBIO TBEP/IOTO TIPH-
nos. [1yotazib KOHTaKTa B JTaHHOM CJIyydae 10JIKHA
OBITH HE MEHBIIE JABYKPATHOM IO CEYCHMUSI
JieTajieli, KOTopble CTBIKYIOTCSA. TOKOOTBOJ yCTa-
HaBJIMBAaeTCs B HanboJiee BLICOKOM MECTE, BEPOSIT-
HOM /17T yiapa MoJiHuu. [IpukpenuThb ero MosKHO
TBO3/ISIMU, CKoOamu uiiit XomyTamu (puc. 1.49).

3a3eMJIUTENTb OTBOUT TOK MOJTHUH B 3€MJTIO U M-
€T MAJIYIO JIOJIO 3JIEKTPUIECKOTO COTIPOTUBIIEHUSI.
Own yKJIa/pIBaeTCsl B yIATEHHOCTH OT KPBIJIbIA
1 JIOPOJKEK HA O M.

Ecnu rpyHT cyxo# 1 moj3eMHbIe BOJbI HAXOAATCS
riy6OKO, TO MOKHO COOPYIUTH BEPTUKAIBHBII 3a-
semsutelb (puc. 1.50), KOTOPBIiT NMeET /[Ba CTEPIK-
He o 2—3 M. Oy BOMBatoTest Ha TryOumy 0,5 M
U PacCTOSHUU JIPYT OT Jpyra 3 M, COEMMHSIOTCS
nepeMbrukoii ceuerriem 100 mm?2,
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Puc. 1.48. BapuaHTb! 13r0TOBIEHIS MOSHUENPUEMHIAKA (MM):
a, 0 — U3 CTaNnbHON NPOBOSOKM; B — KPYIION CTanu;

I — BOJ0ra3onpoBO/HbIX TPYO; 4 — MONOCOBOI CTaM;

€ — YrnoBOW CTanu,

1 — 0aHaaX 113 OLMHKOBAHHOW NPOBONOKY AnameTpom 1,5-2,5;
2 — CBapka; 3 — 060AT; 4 — CBIHLIOBAS NPOKMaka
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Puc. 1.49. BapuaHTbl np1coenHeHns TOKOOTBOZI0B K METannyeckoit KpoBne 1t Mexay co6oii (MM): , 6, B, I — U3roTOBNEHUE
TOKOMPUEMHIKA U3 MONIOCOBON CTanW; 4 — CO8ZMHEHIAe METANNYECKoil NPOBOSIOKM TOKOOTBOA CBAPKOI; € — COB/MHEHME
METaNMN4eCcKoi NPOBONOKM TOKOOTBO/A C MOMOLLbEO TOHKOIA NPOBOSIOKM;

1 — kposng; 2 — 6ont M8-M10; 3 — nonocosas cTanb; 4 — CBIHLOBAS NPOKNA/KA; 5 — MPOBONOKA AnameTpoM 510 MM; 6 — CTanbHas
nnactuHa; 7 — 6ont M16; 8§ — 6aHfax M3 OLMHKOBAHHO NpOBOOKY AuameTpom 1,5-2,5 Mm; 9 — cBapka
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VA /AN

200-300

300

Puc. 1.50. BepTukanbHblil 3a3eMauTens (CM): 7 — [0POXKA; 2 —
nonepeYHas LWiHa; 3 — TOKOOTBOA, 4 — BEPTUKANbHbI CTEDXEHD

Eciv TpyHT BI@KHBIH U TIyOMHA 3ajieraHust
TPYHTOBBIX BOJ MeHbIe 1,5 M, HCIOJIb3YIOTCS
ropusoHTasbhble 3a3emsurtenu (puc. 1.51). Ouu
IPECTABJSIIOT COOOI MeTa/uinyeckue Tpyobl,
KOTOPBbIE yJI0:KeHbl Ha Tayouny 0,8 M. B posn 3a-
3eMJINTENIST MOJKET BBICTYTIATh M CaM TOKOOTBO[I,
€cJIM €ero YJIOKUTh Ha TyOuHy He MeHbire 1 M.
AdbdexruBHOCTD PabOTHI OyAET HANPSAMYIO 3a-
BUCETH OT €ro JTMHBI. YeM JIJIMHHee TOKOOTBO/,
TeM JIydIllie MOJTHUE3aIITa.

300-500

Puc. 1.51. [opn3oHTanbHbIi 3a3eManTenb (CM): 7 — TOKOOTBOZ;
2 — BOAOCTOYHAs Tpy6a; 3 — BNAronornoLatoLLas Npoknamka;
4 — rOPU30HTAbHbII 3a3eMUTENb

Ecsin y Bamero jjoma Kpbliiia HeMeTaIJIn4ecKas,
HY’KHO JIeJTaTh MOJTHUE3AIUTY C MOJIHUETIPUEMHN-
KaMU 13 CTaJbHON IIPOBOJIOKH, KOTOPasl HATATU-
BaeTcs BIOJIb KOHbKa Kpbiiim (puc. 1.52). Mexny
CTOMKAMM W3 JlepeBa HaTSTHUBAETCsS IPOBOJIOKA,
MpUKperieHHast K (D)POHTOHAM, HA BBICOTE 25 CM
ot KoHbKa (puc. 1.53).

MosiHnesanuTy MOXHO YCTPOUTb HA /I€PEBBSIX.
B arom ciyyae ona M3roraBinBaeTcs U3 KycKa
MIPOBOJIOKU JIMAMETPOM 5—8 MM, UMeeT OJTHOCTO-
POHHMII CITyCK M O/IHO 3a3eMJIeHUe B BUJIE TETJIH.

ITomMHUTE, YTO MOJIHMEOTBOJ, — 35TO BasKHBIU
9JIEMEHT B KOHCTPYKIIUHU JIOMa JIJIsi HE30T1acHOTO
npokuBaHusA. CKOHCTPYHPOBATH €T0 MOKET KaxK-
npiil. [maBHOE — MMeTD 110/ PYKOH MOAXOASIINIA
Martepuas U UHCTPYMEHT.

3aBepma5{ AaHHYIO TJIaBYy, XOTE€EJIOCb Obl J1aTb
HECKOJIbKO COBETOB.

O IIpu paboTe ¢ 3JTEKTPUIECTBOM HE MOBEpraiiTe
CBOIO JKU3HD OTTACHOCTH, €CJIN BBl HE YBEPEHBI
B CBOUX CITOCOOHOCTSIX, K PUMEPY, B IIPOKJIA/I-
Ke BHYTpeHHeil ITpoBOJKU. B Takux ciyuasx

JIydlilie ImmpurjialiaTb OIbITHOI'O 9JIEKTPUKA.

Puc. 1.52. MonHVenpreMHIK Ha KpbllLe oma
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[ 3apanee mpoayMaiiTe CXeMY PaCIIOJIOKEHMS
9JIEKTPUYECTBA B JIOME M Ha ydacTKe, 4TOOBI
IIOTOM HE€ IIPUIIJIOCH PbITh TPaHIIEN N CBEP-

JIUTh CTEHBI.

O Ilomuure 06 ONTUMHU3ALMU JHEPro3aTpaT
U npuMeHsiiTe aHeprocOeperawoliee 0O60py-
JI0BaHKeE, B 0COOEHHOCTH JIAMIIOUKHU.

[ToMHUMO TPaJAMIIMOHHBIX UCTOYHUKOB JIJI5I T10J1Y-
YeHUs 9JIEKTPOIHEPIUM B IOCJIe/IHee JlecsTIe-
THE BCe Yallle MOXKHO YCJIbIIATh O TPUMEHEHUN
aJIbTepHATUBHON sHepruu. IlogpoOHO O TOM,
KaK ee I0JIyYUTh, a TaKkKe IPaBUJIBHO UCIIOJIb-
30BaTh Ha jlaye, pacCcKa3blBaeTcs B cJeyloniei
riase.

Puc. 1.53. Kpennenue TpocoB Ha Tpy6e (MM): @ — 06LLNIA BUA, 6 — KPENNeHne «BUMKn» Ha Tpyoe;
1 — CTEPXXHEBOI MOSTHUENPUEMHUK; 2 — TPOCOBbIV MONHUENPUEMHIK; 3 — CTOVIKI; 4 — OTMOCTKM; 5 — 3a3eMIIUTEb;

6 — 30Ha YBNaXHeH!s; 7 — TOKOOTBOA



[naBa 2. AnbTepHaTUBHbIE

WCTOYHUKHN IHEPIUMK

AJslbTepHaTUBHbBIE UCTOYHUKU IOJIyYEHUS DHEp-
run (CoiHeYHble W BETPSIHbIE) JABHO 3apeKo-
MeH/[0Ba cebsi B €BPOIEHCKUX CTpaHaX Kak
9KOJIOTUYECKU YHUCTbIe pecypchl. HesoBedecTBO
Bce GOJIbIIE CTAIO 3ayMBIBATHCS 06 HKOJIOTHY-
HOCTH HCIIOJIb3yeMoro obopynoBanusi. Bemb
OT 9TOr0 HANIPAMYIO 3aBUCUT 3/10POBbE YeJIOBEKA.
Bot movemy Kaskiipiii ro Bce 60JbIie BHUMAHUST
yaessieTcst pa3paboTKe aabTePHATUBHBIX MCTOU-
HUKOB 9HEPTUHU, OJHUMU U3 KOTOPBIX SBJISIOTCS
cosHile u Betep. Cefiuac BeTpsHbIE W COJTHEUHbIE
ycTaHOBKHU jouiu u n10 Poccun. B HexoTOpbIX
pernoHax MOKHO YBUJIETb Kpacyloliuecs: u3/a-

JIEKa JIOMMAaCTU BeTpAKa HJIW KPbIHIW, IMOKPbLITbIE
COJTHEYHbIMHU 6aTapeHMI/I.

B cuy oTcyTcTBUSI 37I€KTPOSHEPTHN HA JAYHOM
y4acTke OeCIUIaTHBIA MPUPOIHBIN PECYPC B BHIE
BETpa MJIM COJHI[A MOXKHO HCIIOJIb30BATh [IJIS 110-
JydeHus asiektpudectBa. Haunem paccmorpenue
Matepuasa 00 aTbTepHATHBHBIX HCTOUHUKAX SHEP-
TUU C BETPSHBIX YCTaHOBOK. [IprMenenue BeTpsika
nake HeOOJBINOI MOIIHOCTH CMOJKET 00€CTIeUnTh
HOJTyYeHne 3JIeKTPOIHEPTHH, KOTOPOH XBATUT
Ha TEJIEBU30P, XOJOAWIBHUK, HOYTOYK U TIPOUYIO
OBITOBYIO TEXHUKY.

BeTpoaHepreTuyeckue yCTaHOBKM

Eciau Ha yyacTKe €CTh MCTOYHHMK OOBIYHOMN
9JIEKTPOHEPTUH, MOKHO WCIOTb30BaTh Be-
TPSAK. DTO OyAeT JAOMOJHUTEIbHOW dKOHOMMU-
el Ha 2JIEKTPUYECTBE M OOJIBIION ITOJb30I
M0 COXPAHEHUIO MPUPObI. JHEPTU BeTPsKa
9KOJIOTUYECKU YUCTas 10 CPAaBHEHWIO C BBI-
pabaTbIiBaeMOi TeTJIOAJIEKTPOCTAHTIUSIMU,
HCIIOJIB3YIONMMU B KaueCTBe TOIJIMBA Ma3yT,
yYTOJIb UJIU Ta3.

O/HO M3 YCJOBUI MCTIOJBb30BAHUS BETPSHOM
ycTtaHoBKH (puc. 2.1) — aTo HaIMIMe CUITbHBIX
BETPOB, YeM, K COXKaJeHUIO, IeHTpaJbHbIe
pPervoHbl Halieil crpaibl He obamaroT. K npu-
Mepy, B IPUOPEKHBIX pailoHaX CKOPOCTh BeTpa
MOJKET JIOCTUTaTh 9 M/C, a B IIeHTPAJbHbIX —
BCETO JIUIIb 4 M/C, TPUUYEM OCHOBHBIE TOPBIBBI
MPUXO/ATCS HA XOJOTHOE BPeMs TO/Ia.

Pue. 2.1. BetposHepreTiyeckas ycTaHoBKa



BeTpoaHepreTnyeckne ycTaHoBKM

[TpuroaHbIMU 7151 TAaYHBIX 00YCTPOEHHBIX JOMOB
OyIyT CYUTATHCS BETPSIKM CPEAHE MOIIHOCTH
ot 1,5 10 4 kBt, um xBaTHT HEOOBIINX TOPHIBOB.
MokHO TIpHOOpPecTH BETPSK U ¢ MUHUMAJbHOM
Harpyskoit 500— 600 B, Toraa ero 6y/er xBaraTh
TOJIBKO Ha CBET B /IOMeE, TPOCMOTP TeJeBU30pa
1 HOYTOYK.

[Tpuniun paboThl BETPOIHEPTETUYECKOI yCTa-
HOBKH JI0BOJIbHO 1ipocToit. [Tox neiicTBreM BeTpa
JIOTIACTH, 3aKpelyieHHble Ha KoJiece, HAYMHAIOT
BpataThes. Koseco nepenaer Kpy TSt MOMEHT
BaJly TeHepaTopa, KOTOPBIM ABJSETCS MCTOYHU-
KOM BbIpabaThbiBaeMOil 2ieKTpoaHeprun. ITo0bl
9TO TPOU3OILIO0, HEOOXOAUMA OIpeIeTeHHAs
CKOPOCTB KoJieca. BorpaboTka aHeprun HarpsaMyIo
3aBHCUT OT Pa3MepOB KoJieca: YeM OHO KpYITHEE,
TeM JIydIlle yaeTcs 3aXBaTUTh BETeP, YTO MO3BO-
JisieT BbIpaboTaTh OOJIbIIIee KOJNYECTBO IHEPTHUHL.
Boipaborarnast aHepTHST HATIPABJISIETCST B 3apsi/i-
HOE YCTPOICTBO, KOTOpoe MpeobpakaeT ee B MO-
CTOSIHHBIN TOK, NIPUMEHSIONINIICS I 3apSIIKK
AKKyMYJISTOPHBIX YCTPONCTB.

Berpoaneprernueckast ycranoBka (puc. 2.2) BKJIO-
gaeT B cebsl MAuTy, BETPOTOJIOBKY, COCTOSIIYIO
13 Tpex JIomacTell, reHepaTopa, XBOCTa U OIop-
HO-TTOBOPOTHOTO y3JIa, a TAK}Ke KOHTPOJLIEp, 3a-
psiIHOE YCTPOICTBO, aKKYMYJISITOP ¥ MHBEPTOP
(puc. 2.3).

Koutposiep ympasiaser mpoueccamu, HpOUC-
XOJISIIUMU B BeTpsiHOM ycTaHoBKe. K npumepy,
caeuT 3a paboTol JIoIacTell 1 aKKyMyJISITOPOM,
nMeeT 3aluTHbIe QYHKIMU U T.1. Kpome Toro,
KOHTPOJLJIEP NPeoOpa3oBbIBAET [ePeMEHHbII TOK
B NOCTOSIHHBII, KOTOPBII UCIOJIb3YeTCs I 3a-
panKu Gatapeil aKKyMyJIITopa.

[TocTOSHHBIN TOK MOKeT ObIThb TakKe Ipeodpa-
30BaH B IIePEMEHHbIN, Ha KOTOPOM PaboTaioT Bee
6bITOBBIE TIPUOOPBI. [IJIsT 9TOTO UCIIOIB3YeTCs
WHBEPTOP.

Puc. 2.2. YCTpOIiCTBO BETPO3HEPrE

TU4eCKON YCTAHOBKMU:

1 — ronoBka BETPOKONeca; 2 — peaykTop;
3 — anekTporexeparop; 4 — MeTannnyeckas Tpyoa;

5 — 0001MbI Ha KOHLAX TPYObI; 6 —
BHYTPU TPYObI; 7 — MayTa

AKKyMynaTopbl

0pelpeHHbIiA Npodub

- & |[= %

- =

mEp TL

3apn.quo YCTPOIACTBO

MorpeGurenu

o
MHBEeHTOp

Puc. 2.3. Cxema BETPO3NEKTPOCTAHLMY
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MHBepTOpP MOKET OBITH HECKOJIBKIX BUJIOB.

O MoauduipoBanHast CHHYCOMIa Mpeobpaso-
BBIBAeT TOK B IepeMeHHbIH. OH nmeer Hamps-
sxenue 220 B MmopuduinpoBaHHON CUHYCOU-
IIbl. ITOT BUJL MHBEPTOPA TPeHA3HAYEH LISt
HEUyBCTBUTEJILHOTO K KAueCTBY HAIPSKEHUS
000PYI0BAHUIO.

Yucrast cuHycouza mpeoOpasoBbIBaET B Tie-
pPeMEeHHBII TOK ¢ HanpskeHnem 220 B.
TpexdasHblii  MHBEPTOP  TPEOOPA3OBHIBAET
B IlepeMeHHbIll TOK ¢ Hanpsbkenvem 380 B.
Ucnossayerest  uist - Tpexda3Horo  000pyio-
BaHMSI.

O Ceresoii uuBepTOp paboraer He3 aKKyMyJisi-
TOPHBIX OaTapeil, NCIOIb3YeTCsT ISl BHIBO/IA
HJIEKTPOIHEPTHH B OOIECTBEHHYIO CETh. JTO
caMblil I0poroi BUJi UHBEPTOPA, NHOIJA MO-
JKeT CTOUTH OPOsKe, YeM BCS YCTAHOBKA.

Cerosiisi  MOKHO —1TpUOOPECTH  BETpPOIHEPre-
TUYECKYI0 YCTAHOBKY OTEYeCTBEHHOIO IIPOU3-
BO/icTBA. VIX BBIIYCKAIOT Takue KOMIIAHWM, KaK
«Mmuxkpoapt», «Carncan — Jueprus serpay, MBK
«Panyras.

ITepes MOHTAKOM BeTpsIKa TOTOBUTCS OETOHHDII
(byHIaMEHT ¢ 3aKJIaIHBIM 3JIEMEHTOM B BUJIE JKe-
JIE300€TOHHOIO KOJIbI[A, KOTOPOE 3a/IMBAETCs Pac-
TBOpoM. MauTa u3 cTajiu, Ha KOTOPOil HaXOAATCs
KOJIECO U TEHEPATOP, KPEITUTCSI C TIOMOTIIIBIO TPOCO-
BBIX pacTsukek. HeoOxoammo 3apaHee TpaBUIbHO
OIPE/IE/INTh BBICOTY MadThl. Tak, Berep ciabee
Ha BbIcoTe 3 M, ueM Ha BbicoTe 10 M. B To ske Bpems,
ec/i MadTa Oy/IeT CJIUIIKOM BBICOKOI, 9TO He JacT
GOJIBIITNX TTPEUMYTIECTB B MOJYIEHUH CUJIBI Be-
Tpa, 3aTO CYIIECTBEHHO CKAa)KETCS Ha CTOMMOCTH
YCTaHOBKU.

Ilepen mnoxkynkoil BeTpoaHEPreTUYECKOn ycTa-
HOBKU (puc. 2.4) Bcraet Bonpoc: «Hackoabko aTo
9KOHOMHYECKU OIPaBJaHHO M KOT/IA OKYIISATCS
noTpadeHHbie JIeHbru?» JlaBaiite pasdompaTbesi.

Puc. 2.4. BeTpsiHas ycTaHoBKa ObITOBOTO HA3HAYEH NS,
LONOJHUTENBHO 000PY/J0BAHHAS CONHEYHON 6aTapeeit

Kak yske 6bI7I0 CKa3aHO BBIIIIE, CPEIHSIS CKOPOCTD
BeTpa B TIEHTPAJbHBIX PETUOHAX CTPAHBI CO-
crasisier 4 m/c. Eciim BbI Oyziere UCIIOIb30BaTh
BeTpsiK MomHOCThIO 1 KBT, TO B Mecs11 mosyunTe
120 kBT * 4, 4TO BIIOJIHE JOCTATOYHO 151 CHAOXKe-
HUA JIoMa 2JIeKTpoaHeprueil. B rox ata Besmunna
nocturaeT 1440 kBTe*4, a 32 Bech CpOK 3KCILITya-
taruu obopynosanust (20 jer) — 28800 kBreu.

Camasi KOMTAKTHas YCTaHOBKA BeTPsSIKA, MOIII-
HOCTb KOTOpOii coctasJsier 1o 300 Br, 6yzer cro-
uth 0T 20 ThIC. py6. ITY YCTAHOBKY MOKHO BO3UTh
¢ cobOH 1715t 3apsIIKU COTOBOTO, PabOTHI TOPTATHB-
HOTO HOYTOYKA WUJIN TPOCMOTPA TEJIEBU30PA.

Berpanaga ycranoBka momtHocThio 1 kBT muig
nauy OyeT CTOUTD yiKe OT 35 ThIC. Pyo.

Croumocth 1 KBT asmekrposHeprun Ha HOSOPbH
2010 r. cocraBuia 2,36 py6. OTcioga MOKHO cjie-
JIaTh BBIBOJI, UTO BETPsIHAs yCTAHOBKAa MOIITHO-
cteio B 1 kBt okymnures mpumepHo yepes 10 Jrer.



ConHe4Has sHeprus s cBeTa 1 Tenna

ConHeyHas aHeprus Ans cBeta u Tenna

Ucnonb3oBaHue COMHEYHBIX JIydyell B KauecTBe
UCTOYHUKA JOObIBAHUS 2JIEKTPUUECTBA — ellle
OJIVH YCTEITHBIM BaPUAHT, IPUMEHSIEMbIN B 3a-
MaJHBIX cTpaHaxXx. KoHeyHOo, coIHEUHbIe JTyun
B HallleM peruoHe He OanyioT HAC KPYIJIbIH rof,
a obJTauHast oro/Ia JIMIIb YMEHBIIAET KOJTUYECTBO
nmoydyaeMoli aHeprun. TeM He MeHee COJHIlE
CIIOCOGHO MPOHUKATh CKBO3b TY4H. B cuibHYyIO
00JTaYHOCTh  MOIIHOCTh ~ COJTHEYHON OHEPrHH
coctapysier 100 Br/m2% Jlumms npu upe3mepHO
CUJIbHOW 06JIaY4HOCTH JaHHast 1 pa MOKET T10-
Husuthest. [pasaa, ams noaydenun 10 kBt npu-
netrcst cobpath sHepruto co 100 M? comHeuHbIX
Garapeii.

Jlyist 3TOrO UCHOJB3YIOTCS dJIeMeHThI (puc. 2.5),
KOTOPbIe 1TPe00Pa3OBBIBAIOT COJTHEYHYIO HHEp-
TUIO0 HAPSAMYIO B 9JIeKTpUUYecKyio. Takoil 1po-
recc TnpeobpaszoBaHusi HasbiBaeTCsl (hOTOIJIEK-
TpuyecKuM 3 HEKTOM.

T'oBOpst 06 UCTIOJIB30BAHIK COJTHETHON IHEPTHH,
MOKHO OTMETHUTDH PSIJI ee TIPEUMYIIeCTB. JTO IKO-
JIOTUYECKY YUCTBINA, GECHIyMHBINH CIOCO6 ToJTy-
gyeHust asekrpudectBa. Ocoboil TOMyYISIPHOCTHIO
cojiHeuHble Oaraper HAYMHAIOT T10JIb30BATHCS

B MECTax, IJle OTCYTCTBYET 9JEKTpUuuecTBo. Mx
MOIITHOCTH XBaTaeT [Jisi CHAOKEHUs] IeJI0TO
noMa, obectiedernst paboThl XOJIOAUIbHBIX yCTa-
HOBOK ¥ OpraHusanuu paboThl CUCTEMbBI BOJO-
cHabkeHust. DHeprusi, BbipaboTaHHast 3a JICHD,
MOJKET XPaHWUTbCSI HOUYBID B AKKYMYJISITOPHBIX
Garapesx.

Counneunbie (DOTOTEKTPUYECKNE YCTAHOBKU MOTYT
HCIIO/Ib30BaThcs B paboTe aBTOHOMHO, CHaOsKast
9JIEKTPOIHEPIUell peMeThl  OBITOBOI TeXHUKH,
KOMITBIOTEP U TEJIEBU30D, a TAKKe B KAUYECTBE Pe-
3ePBHBIX CHCTEM, KOI/Ia BOSHUKAIOT YacTble IIepebon
C JIEKTPOSHEPIHEN B CETH I €€ HEOCTATOUHO.

®DOTOINEKTPUHECKMIA IIEMEHT W NPUHLIUN Er0 [ENCTBUA

B monydenunm asiekTpuyecTBa OT COJHEYHBIX
Jiydeill UCIOJIb3YeTCsl MO/LYJIb, KOTOPBIM COCTOUT
13 (POTOIJIEKTPUIECKUX 2sieMeHTOB (puc. 2.6).
[Ipu momasanum coHEUHbIX Jiydelt Ha (oToaie-
MeHT JacThb cBeta (hoton) noromiaercst. DoTon
UMeeT OYeHb HeOOIbIT0e KOJUIECTBO SHEPTUM.
B mporiecce morsoneHnst B COJTHEUHOM 3JIeMEHTe
ocBoboskmaercst aekTpoH. C obenx ctopoH ¢oTo-
3JIEKTPUYECKOTO 3JIEMEHTA UMEIOTCST TOKOOTBO/IBL.

Puc. 2.5. ConHeyHas 6artapes Ha Kpbille Aoma

Puc. 2.6. D0OT0O3NEKTPUYECKII 3NEMEHT
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B toT MOMeHT, Korja (hoTOH HOIJIOIAETC, B LIEIH
BOBHUKAET TOK. DJIEKTPUYECTBO, KOTOPOE TeHe-
PUPYETCs B COJTHEYHOM 3JIEMEHTE, JIOO HCIIOJIb-
3yercs cpasy, MO0 XPaHUTCS B AaKKYMYJISITOPHOM
Garapee.

MuHMMaJIbHBII CPOK CJY;KObI (POTOBIEKTPIYE-
CKUX a7eMeHToB — 20 JIeT, OCHOBHOU MPUYNHOM
BBIXOJIa U3 CTPOs1 000PYLOBAHMS CUUTAETCS BO3-
JIeHiCTBUE OKPYZKAIOTIEN CPeJibl.

[TposenenHbIil aHagus paboThl baTapeil IoKasal,
4TO yepe3 25 JyieT ux 3G PeKTUBHOCTD HAUUHAET
cHMKaThest. TeM He MeHee COJIHeuHble Oarapeu
npociyskat Bam JieT 30. ITo kacaeTcs MOJIUKPU-
CTAJINYECKUX MOJIyJIel, GaTapen u3 aMOpdHOTo
KPEMHHUS ¥ TOHKOILJIEHOYHbIE UMEIOT CPOK CJTY K-
ObI OT ceMu JIeT. Y:Ke TI0CJIe TIEPBBIX IBYX JIET Pa-
GOTBI TOHKOILJIEHOUHBIE MOJLYJIH MOTYT MOTEPSITH
40 % cBoeit adexTUBHOCTH. AKKYMYJISTOPHBIE
GaTapeu, KOTOPbIE UAYT B KOMILIEKTE C MOJIYJIEM,
MoryT mpopaborarh ot 2 1o 15 Jer.

,/IJIH MN3TOTOBJIEHUA COJTHEUHBIX 9JIEMEHTOB IIPU-
MEHAIOTCA MaTepHuaJibl, CIOCOOHbBIE ITPpOBO/INTDH
JJIEKTPUYECTBO HaAIIPAMYIO. Bosbimag ux yvacthb
CEeroJiiA n3roTaBJanBaeTCA U3 KPpEMHNA, KOTOprfI
ABJISAETCA MMOJIYIIPOBOJHUKOM.

B coBpemenHOM MIpe CYTIECTBYIOT COTHEYHBIE AJTe-
MEHTBI HECKOJIbKUX BUIOB: MOHOKPUCTAJLJTTYECKHE,
MOJIMKpUCTaJInIecKre U aMopubie. OHU OTJIYa-
I0TCST OpraHu3aIeil aTOMOB KPEMHUST B KPUCTAJLIIE.
Koaddurment nosesnoro aeiicrsus (KI1/I) npeo6-
Pa30BaHUs HEPTUM CBETA B COTHEYHBIX 3JIeMEHTaX
Takke passmueH. [lepBbie [Ba Buaa nMeroT Oosiee
Beicokuii KIT/[ mo cpaBHeHMIo ¢ TpeThbIM.

CoJiHeuHBIN 2JIEMEHT COCTOUT U3 JBYX CJIOEB
KPEeMHUS PA3JUYHON MPOBOAUMOCTU U 3a[HETO
KoHTakTa. CBepxy 2/IeMeHT MOKPBIT MeTaslnye-
CKUMHU KOHTAKTaMH, aHTUOJMKOBOE TOKPBITHE
npujaeT eMy CUHUI OTTEHOK.

B nocsieiame rojipl moABUIINCH HOBbIE BUJIBI COJI-
HEUYHBIX3JIEMEHTOB. ITOTOHKOILJIEHOUYHBIE, 13 TEJI-
JIypUia KaIMUsI U MeJIb-UH/ I -IucesieHuza.

IJIEKTPUYECTBO B COJTHEYHOM 3JIeMEHTe 00pa3yeT-
€51 TOJIBKO B TOT MOMEHT, KOT/Ia MOJTYJTh OCBETIAETCS
ceetoM. [Ipunsitas egunuiia usmMeperust — Br/m2,
KosmaecTBo 06pa3oBaHHOTO 3JIEKTPUYECTBA HATIPSI-
MYIO 3aBUCUT OT MHTEHCUBHOCTH COJTHEUHBIX JIyJeit
(puc. 2.7).

s doToasieKTpuyecKuxX yCTaHOBOK IpUMe-
HSeTCSl TIOHATHE <«HOMUHAJIbHAS MOIIHOCTHY,
KOTOpOe mu3MepsieTcsi B BaTTaXx U 0003Havaer
KOJINYECTBO BBIPAGATHIBAEMOIT SHEPIUU TIPH OII-
TUMAJbHBIX YCIOBUSX.

K mpumepy, cosmHeutibie 6aTapen M3 KpUCTAILIN-
YeCKUX KPEMHUEBBIX JIEMEHTOB ILIOMAAbI0 1 M2
uMeroT HoMuHaIbHY10 MoiHocTh 100 BT. Crout
OTMETHTB, YTO TIPOAYKTUBHOCTH PabOThI COTHEY-
HOTO 2JIeMEHTa Ta/IaeT TIPU TIOBBIIIEHUHN €TO TeM-
niepatypbl 6oubiie +25 °C.

Puc. 2.7. MpuHumn AeAcTeng DOTO3NEKTPUHECKONOD 3NIEMEHT:
71— CBET; 2 — (PPOHTANIbHBI KOHTAKT; 3 — HeratuBHbIii CIO;
4 — Ccnoii p-nN-nepexofa; & — No3UTBHBIN CNOIA; 6 — 3a[IHIA KOHTAKT
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@0oTO3NEKTPUYECKME MOAYNU U CUCTEMbI

CoJtHeuHble 9J1EMEHTDI, B3SIThIE 110 OTIETHHOCTH,
He CIHOCOOHBI 06eCIeYnTh HYKHBIM KOJIHYe-
CTBOM 3JIEKTPUUYECTBA BECh JIOM, MIOITOMY OHH
[PUMEHSTIOTCSE B paboTe COBMECTHO U 00PasyoT
nanesin. Takue nanesu (puc. 2.8) pasandaTcs
Mo pa3MepaM W THTaM. Jaire BCero UCIOb3Y-
I0TCSI KpeMHUEBbIe (POTOIIEKTPUIECKIE MOJLYJTH
pasmepom ot 0,4 10 1,6 M%, MOIIIHOCTb KOTOPBIX
or 40 mo 160 BT mpm Xopoliem OCBeNeHUN.
[Tanenu, obbeAUHSSACH, 0OPa3ylOT COJHEYHbIE
Gatapen [JIsT TIOJTyYeHUsT OOJBIION MOITHO-
ctu. KII/[ BbImyckaembIx maHesieii coCTaBJseT
oT 5 10 15 %. ITo 03HAUaeT, YTO M3 BCETO CBETA,
OTABIIEro Ha MOJYJIb, TOJIbKO 15 % Oyxer mpe-
o6pa3oBaHo B asieKTpudecTBo. CerojiHst yyeHbie
paspabarbiBator manenu, KII/[ koropeix cocra-
Burt 710 30 %.

Couseunbie batapen BMeCTe C OMOTHUTETbHBIM
060pyIOBaHNEM, TIPOBOMISIIUM 3JIEKTPUIECTBO
B JIOM, KOHTPOJIJIEPOM 3apsi/la, aKKyMYJIITOPHOM
GaTapeeil ¥ WHBEPTOPOM 00Pa3yioT (hOTODJIEK-
Tpudeckyio cuctemy. [lo-npyromy ona HasbiBa-
€TCsT COJTHEUHON CTaHIIHMEl.

a 6 B

Puc. 2.8. CoctaB (hoTO3NEKTPIUYECKON BaTApeu:
4 — MOHOKDPUCTANINYECKIIA CONTHEYHBIN 3NIEMEHT;
0 — (hOTOINEKTPUHECKI MOAYSb; B — (DOTOINEKTPIYECKAs GaTapest

Jlasiee paccMOTPUM TIPUHIUIT pabOThl aBTOHOM-
HOI hoTosiekTprueckoi cranmuu (puc. 2.9).

Ecnm Ha Baiem y4acTke HET I[EHTPAJIbHOTO 3JIeK-
TPOCHAOKEHNST, HTOT BAPUAHT MOOM/IET KAK HeJIb-
34 gryuie. [TockosbKy 21€KTpUYecTBO OT COJTHIA
BBIPA0ATHIBAETCST TOJIHKO B CBETJIOE BPEMSI CYTOK,
JUTsT 3ariaca Ha HOYb HCIOJIb3YeTCs aKKyMYyJIs-
TopHas Oarapest. Masast (oTossieKTpudecKas
CTAHIIUS TI03BOJIUT TI0JIb30BATHCSI CBETOM B JIOME
U CMOTpETh TeJIEBH30p, a OoJee MoriHas — Ka-
4aTh BOJY, HCIOJB30BaTh OBITOBYIO TEXHUKY
U 9JIEKTPONHCTPYMEHTHI.

B cranuuio BXoauT caeayomuii Habop obopy-
JIOBAHVSI: COJTHEYHAsT MaHes b, KOHTPOJIEpP, aK-
KyMyJIsiTOpHast baTtapest, KabeJsiu, aJIeKTpUdyecKast
HarpysKka u MoJIePKUBAOIIAs CTPYKTYPA.

[Tpu gacThix 11epebOSIX B ATEKTPOCHAOKEHII MOJK-
HO HCII0JIb30BATh COJTHEUHYIO CUCTEMY B Ka4eCTBe
aBapuiiHoro wuctouHuka sHeprun (puc. 2.10).
Cucrema pe3epBHOTO CHAOKEHMs dJEKTpUIE-
CTBOM COCTOMUT U3 (POTO3TEKTPUUECKOTO MOYJIS,
KOHTPOJIJIEPA, aKKYMYJISITOPHOU OGaTapeu, HHBEp-
TOpPA, HATPY3KH U MO//IEPKMUBAIOIIEH CTPYKTYPBHI.

V
e v

Puc. 2.9. YCTPOIACTBO aBTOHOMHOI (DOTO3NEKTPUYECKON CUCTEMbI:
1 — CONMHEYHbIe NaHenn; 2 — akkyMynsTopHas barapes;
3 — KoHTponnep; 4 — Harpyska
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Puc. 2.10. Pe3epaHast (hOTOINEKTPUYECKAS CUCTEMA: T — COMHEYHbIE
naHenn; 2 — uxBeptop; 3 — barapes; 4 — CeTb; 5 — Harpy3ka

Cronmoctsb oHOro Moy Ha 12 BT cocraisier
2700 py6. D10 camblii ieleBbIil BapuaHT Oe3 asro-
MUHMEBON paMKi. KpeMHUeBbIiI MOHOKPHUCTAILIN-
YeCKUI MOJLYJTh B &TIOMUHUEBON PAMKe MAaKCMaJTh-
Hoii MortHoCTEIO 110 Bt cront 19800 pyo.

YxomriekToBaHHasE (HOTO2JIEKTPUYECKAsT CTaH-
WSt JIUIsT HEeOOJBIIIOTO [IOMA, B COCTaB KOTOPOU
BXO/IAT YeThIpe MOJYJsT MolnHocThio 115 Br
KasK/Iblil, /IBE AKKYMYJIATOPHBIE OaTaper, HHBEPTOP
MOIIHOCTBIO 1 KBT 1 KOHTpOJLIEp 3apsiaa 7St coJl-
HewHOIT Oatapewn, 6yer cTouThb 125 ThIC. pyo.

Yrobbl paccunTarh, Kakasi (POTOIIEKTPHYECcKast
crcteMa TofiokieT Baremy oMy (puc. 2.11), Heob-
XO/IUMO TIPOJIesIaTh HECKOJIBKO MMIaroB. B mepByio

Puc. 2.11. MoHTax (oTo3nexkTpuseckoii barapeu

odepesib OTpeIeTTe HATPY3KU 1 OTPEOISIeMYIO
aHepruio. /It aTOro cHUMaliTe TOKa3aHue CueT-
YIKa PETYJISIPHO Pa3 B MECSIL, YTOOBI OTIPE/IETUTD
pacxoj anekTpuuectBa. Ecim cBeT He NpoBejieH
1 CYETYMK HE MCIMOJB30BAJICS, TOT/IA TPUJIETCS CO-
CTaBUTh CIIMCOK BCEX MCTOYHMKOB IIOTPeO/IeHUs
asekTpoaHepruu. IlocmMorpuTe Ha MapKUPOBKY,
rie 0603HaueHO MOTpebIeHIe B BATTaX UM KU-
JIOBATTax 3a eIMHUIy BpeMeHU. MOKHO Takke
npuberHyTh K CIpaBKe, TJ€ YKa3aHbl 3HAYEHMSI
HOTPeO/IIEMOI MOIITHOCTH /1JIsi OCHOBHO# OBITOBOI
TexHuky. [ToMHMTE, YTO TaKue IPHOOPHI PabOTAIOT
Ha TlepeMeHHOM Toke. HeoO6XoanMo yMHOKHUTH
HOTpe6JIHeMyIO MOIITHOCTDb Ha KOJIMYECTBO YaCOB
paboThI B HeJlEJIT0. 3aTeM CJIOKUTE BCe 3HAUEHNS],
U TIOJIYYUTCS YU CJI0 SHEPTo3aTpaT 3a HeJleso.

Obs13aTe/IbHO ONTUMHU3UPYITE Ballli 9HEPro3aTpa-
ThI. Vcnosb3yiite aHeprocoeperaoiime JaMIouKHy,
OHM XOTb U CTOSIT JIOPOXKe, HO CIKOHOMSAT BaM
HeMasIo KuoBarT. IIpogymaiite, Kakie 00bEKThI
cMOryT paboTaTh Ha Ta3e WM MMOCTOSTHHOM TOKe.
Vcriosib30BaHue MOCEHEro MO3BOJIUT M36eKaTh
norepb B uHBeprope (10-40 %). Heobxoxumo
OyIeT TOJBKO y4ecTh CrenuduKy MoCTPOEHMUsI
CUCTeM TIOCTOSIHHOTO ToKa. [lomMoxeT Takske mc-
10JIb30BAHKE JIONOJTHUTEIbHBIX UCTOYHUKOB 9Hep-
T, K IPIMEPY, BETPOYCTAHOBKU WJTH TU3ETHHOTO
reHeparopa.

Be3 onTuMHU3aIuu KOJNIeCTBa TOTPebIsIeMOit
SHEPTUY BaM TIPHUETCS TPUBBIKHYTh K €€ YaCThIM
nepebosiM.

[Toskasmyit, oTHUM M3 CaMbIX JIENIEBbIX U COBpE-
MEHHBIX CTIOCOOOB BEYEPHETO U HOYHOTO OCBeETIIe-
HUSI IAYHOTO y4acTKa cunTaercs (hoHaph, paboTa-
0NN Ha coTHeuHbIX OaTapesix (puc. 2.12). 9to
MaJieHbKOe, HO TT0JIe3HOE YCTPONHCTBO OTJINYAETCS
IIPOCTOTON WCIIOJIb30BaHMsI. Bech meHb goHaph
3apsKaeTcd OT COJNIHEYHBIX JIydeill sHepruei,
a BEYepOM U HOUBIO OCBEIAET JOPOKKU, BEPAHLY
u Gecesky.



BeTpoconHeyHble YCTaHOBKM
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Puc. 2.12. ®oHapb Ha CoNHevHoi GaTapee

BesyciioBHO, a1eKTpO3HEPrHst OTJIMYHO 3KOHOMUT-
cs1. BMecTo J1aMIouky 1 C;KUTaHus KUJIOBATT U3 Ce-
TH PSAZIOM OECILIATHBIN NCTOUHKK 9JIEKTPOIHEPIUM.

KomrakTHbI (hOHAPHK yCTaHABIMBAETCS B JIIO00E
MeCTO Ha yJacTtke. [J1iaBHOe, 4TOObI Ha HETO TIoma-
JIaJIi COJTHEYHbIE JIYYM, OT KOTOPBIX 3apsiKaeTcs
BCTPOEHHBIN B (hoHaphb akkymysaTop. Ecom comrite
SIPKO CBETUJIO JIHEM, TIOJTHOM 3apsi/IKi aKKyMYJIsI-
TOpa MOJKeT XBatuTh Ha 14—15 4 paGotsL. IIpasza,
TAKOr0 pe3yJibTaTa BPsi JIM YIacTcst MOOUTHCS
IIPU TTACMYPHOI 1TOTO/Ie. AKKYMYJISATOD 3apsINTCs
MeHbIIle, U (POHAPH OY/IET CBETUTH HOYBIO HEJOJITO.

C nacryrieHneM TeMHOTBI (DOHapb aBTOMATHYECKU
THIePEKJII0YAeTCs B PEKIM OCBEIIeHNs, 2 YTPOM CHOBA
TIEPEXO/IUT K HAKOTLTEHUTO asiekTpoaHeprin. Donapu
V/I0OHBI B TEX MECTAX, KyJia CJIO;KHO TSTHYTh TIPOBO/IA
aseKkTprdecTBa. MOXKHO Takske BBICTPOUTD UX BIOJIb
JIOPOSKKH U OCBETHT TTyTh K YOOPHO MJTH OECEIKe.

Cawmprit mpoctoii (hoHapb Ha CONHEYHOIT OaTapee
crout 75 pyo.

BeTpoconHeyHble yCTaHOBKU

[TpakTUYHBIM BapUAHTOM /I a4l MOXKET CTaTb
UCIOJIb30BaHNE SHEPTUH COJIHIIA U BeTpa, KOTO-
phle BOTJIOTUJIUCH B OJTHOM ycTaHoBKe (puc. 2.13).
OcoOeHHO 3TO TPUMEHUMO B YCJIOBUSX II€H-
TPaJIbHBIX PailOHOB CTPaHbL, I/ie BEeTep U COJIHIE
pamyioT Hac morepeMeHHo. Takas ycTaHOBKa
CMOKET 0GECTIeYnTh JAYHBIN JIOM CBETOM, pabo-
TOIi TeJIEBU30Pa, PAIUO U XOJOIUTHHIKA.

Tak, BEeTpOCOJHEYHAst yCTaHOBKA CIIOcOOHa 00e-
criednuTh OecriepeOOHBIM  3JIEKTPOCHAOKEHEM
KUITON 00BEKT. [IPI 5TOM yMEHBIITAETCSI MOIITHOCTD
BETPOTYPOMHBI U COJIHEYHOU Oarapew, a TakikKe
EMKOCTH aKKyMyJIsITOpOB. Vcmosib30Banue Takoi
YCTAHOBKU KPYTJIBIN TOJ MO3BOJISIET OIIYTHTH €€

MIPENMYTIeCTBA. 3UMON B OCHOBHOM WCIOJIB3Y-
€TCST MOIITHOCTh BETPSTHOM YCTAaHOBKH, a JIETOM —
9HEPTUST COTHEYHBIX GaTapeii.

CeroiHst MOKHO TIPHOOPECTH aBTOHOMHYIO Be-
TPOCOJTHEYHYIO CTAHITUIO C MaJIOW MOIIHOCTBIO
BeTpsinoii ycranoBku ot 500 Br, a cosHeuHbIX
6arapeit — or 160 Br. KoMmiuiekT craHiimm BKJIO-
yaeT B ce0s BETPODJIEKTPUUECKYIO YCTAHOBKY,
0o/IMH (HOTOJIEKTPUUECKUIT MOJTYJIb, KOHTPOJLIED
3apsijia IS COJTHEYHBIX Oarapeil, HHBEPTOP, 1Ba
reJIeBbIX aKKYMYJISATOPA M COeMHUTETbHbIE Ka-
6esn. CTOMMOCTB CTAHIIMHU, KOTOpasi CIIocoOHa
obecriednTh Ball JOM OCBeleHneM u paboToit
OBITOBOM TEXHUKM, COCTaBUT 0K0JI0 80 ThIC. pyo.



[naBa 2. AnbTepHATUBHbIE UCTOYHUKM SHEPrUK

Puc. 2.13. BeTpoconHeyHas ycTaHoBKa

/

Yr06b1 u3bekaTh 1epeboeB ¢ HIEKTPUUECTBOM,
MOKHO IIPpUoOpecTr GEH309IeKTPUIYECKUil arpe-
rar (1-3 xBr).

K coxanenuio, ucrosb3oBanue ajabTepPHATUBHBIX
HCTOYHUKOB TIOJIyYEeHUs 3JIEKTPOIHEPIUN U3 COJl-
HEYHBIX JIy4eil i TOPBIBOB BeTpa ellle He CTaJIo Ipu-
BBIYHBIM flesioM. HavgasbHasi cToMMOCTh CTaHIN
MOJKET 3aCTaBUThb 33JyMaTbCsi MHOTHX O CPOKaxX
okymaeMocTu M 3GhdeKTUBHOCTH TPUMEHEHUSI.
Bpsz 1 BBl TOTOBBI BJIOKWUTD JIeHEKHbBIE CPe/l-
CTBa B IMPOEKT, KOTOPbI okyruTcs yepe3 10 Jet.
OmHaKo yueHbie TOBOPSAT 00 OTPOMHBIX TEPCITEK-
THUBaX dHEPTUU COJHIA U BETPa, yTBEPsKIasi, 4TO
K CEpeINHE TEKYIIETO CTOJIETHSI 00BeM ITPIMEHEHNST
COJIHEYHON 3HEepPTUH BbIijIeT HA OJIUH YPOBEHD
C IPUBBIYHBIMUA UCTOYHUKAMU.

SABHBIE IMpenMynieCcTBa B UCIIOJIb3OBAHUN BETPA-
HBIX YCTAHOBOK U COJTHEUHBIX OaTapeil — BO3MOJK-
HOCTh X aBTOHOMHOH PabOTBI /IS KAsK/IOTO I0Ma
OT/IEJIBHO, WICTIOIB30BaHNe GECTIATHBIX KUJIOBATT
TOCJIE CPOKA OKYTAeMOCTH, YHCTOTA J0OBIBAEMOIT
9HEPIUH, B3aUMO3aMEHAEMOCTb U BO3MOKHOCTD
JIOTIOJIHATD JIPYT JIpyTa B 3aBUCUMOCTHU OT METEOPOo-
JIOTMYECKUX yCJIOBUIL.



InmaBa 3. BogocHabxeHue

3eMeJIbHOro yyacTka

Ecom BbI mpuoGpesin y4acTok B 6JIaroycTpoeH-
HOM JIauHOM IIOCEJIKE, CKOpee Bcero, tTam Oyer
IleHTpaibHOe BojpocHaGxkenue. Ilpumercst 10-
3a060THUTHCST TOJBKO O BOJOTIPOBOJIE HA YUYACTKE,
B JIoMe 1 1ojico6HOM xo3stiicTBe. K coxasenuio,
BO MHOTHIX MECTaX I[EHTPAIbHOE BOAOCHAGKEHTE
He BCerja MPUCYTCTBYET B MOJHOM oObeme. EcTb
IIOCEJIKH, T/Ie BOJAY BKJIIOYAIOT 10 4acaM ¥ BCETO
HECKOJIbKO Pa3 B Heflesmo. Bam mpuercst 3amom-
HUTH TPaduK, UTOOBI HATIOJIHATH GAKKM M eMKOCTH
BOJIOM 3apaHee. MOKeT CIy4HuThCST TaK, 4TO BOJLY

N3 HEHTPaJbHOTO MCTOYHHKA HEJIb3d IIHUTb, OHaA

OyJeT TofHA TOJBKO JUIS MOJUBA U KyIaHUS.
He wuckiiouena curyaiust, Koria Bbl IIpuoOpesn
Jlady B COBEPIIEHHO HOBOM MeCTe, T/le CHCTeMa
BOJOCHAOKEHUST ellle TOJbKO B IPOEKTe WJIH
He TIpeirojiaraeTcsi BoBce. B uoboMm cirydae
cllelyeT MojymMaThb O COOCTBEHHOM HWCTOYHUKE
BOJIOCHA0KEHUST, TO €CTh KOJIOAIE I CKBasKUHE
(puc. 3.1).

Jlist Havasia maBaiite pasbepemcs, Tiae oOpasy-
eTcsd BOj/la, KOTOpasi BIIOCJENCTBUM TOTAaeT
B CKBKUHY.

Puc. 3.1. Bona Ha ja4e — 3a710r KOMAOPTHOrO NPOXMBaHNA



[naBa 3. BofocHabXeHe 3eMeSibHOro y4acTka

WcTo4yHuK BogocHabxeHus

[TogseMHble TPYHTOBBIE BOJABI 0Opa3yroOTCs
M3 BBINAJAIONINX OCA/IKOB U TAJIBIX BOJI, KOTO-
pble TTOTIAIAl0T B TPYHT U MOJ[BEPTAOTCS (hUITh-
tpoBanuio (puc. 3.2). Kpome ToTO, ecth ee
U Tak Ha3bIBaeMas HeOT(HUIbTPOBAHHAS BJIAra,
KOTOpasl MOCTyIaeT B KOJIOJEIl U CKBAKMHBI
u3 OJIM3JIeKAIIX BOLOEMOB, Pek 1 03ep. [Tomas
B TPYHT, KUJKOCTD 33/IePKUBAETCS B TTECYAHBIX
BOJIOHOCHBIX cJ10s1X. OHM PacnosIoKeHbl MKy
TJINHAHBIMU WJW KaMEHHBIMM CJIOSMU IIOYBHI,
He POy CKAIOMUMU 1 yIePKUBAIONINMU BJIATY.
Bopna, saseraromasi B BEpXHMX CJIOSIX TPYHTa
Ha ryOuHe 2—5 M, Ha3bIBAETCST BEPXOBOIKAMIL.
Onu cozepkaT BCEro HECKOJBKO TOHH BOJIbI
U TIEPECBHIXAIOT B 3aCyXYy, HMONOJHIIOTCS 3a CyeT
NMOKIENH WM TaJbIX BOJ, TO3TOMY JJIsI TUTbHS
HEIIPUTO/IHBI.

B xauecTBe OCHOBHOTO MCTOUHUKA BOI[OCH&6>K€-
HHUA UCIIOJIB3YIOTCA FJIY6I/IHHI>I€ CJION BOJZOHOC-

HBIX TecKkoB. Takume cjou coepKaT OrPOMHOE
KOJIMYECTBO OUYUIIIEHHON BOJIBI.

Ompejiesisist UCTOYHUK BOAOCHAGKEHUST [T Ba-
meil ceMbu, TPeKAe BCEro HEOOXOAUMO OyIeT
paccunTaTh CPEAHECYTOUHbBI PACXOJ IS HKH3-
HEeHHbIX TleJiell 1 BeJlenns xXossiicTsa (puc. 3.3).
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Puc. 3.2. 06pa3oBaHiie Nof3emHbIX BOA: 7 11 3 — rpyHTOBLIE BOAbI; 2 — apTe3naHckast BOfa; 4 — MEeXNNacToBble BOAbI; 5 — BEPXHUI
CI0¥ FPYHTA; 6 — NECOK U KaMeHb; 7 — BOOYMOPHbIN IOV MNUHbI; 8 — N3BECTHAK



/lcTo4YHUK BOJOCHAGXKEHNS

Eciu gom Oymer ocHaleH BOAOIPOBOIOM, Ka-
HaJM3alMell 1 BaHHOM KOMHATOM, TO CPeIHWI
pacxo/l Ha yejioBeka B cyTKu Oyzer paseH 150 Ji.
W3 Hux 5 1 cocTaBigeT NUTHEBAs BOJA, Ha X035~
CTBEHHbIE HYK/bI TIpejoaraertcss pacxoq 50
BOJIbI, YTO BKJIIOYAeT B ceOd MBIThe MalIUHBI,
yOOPKY B JIOME M Ha TEPPUTOPHH.

[Ipu pacueTrax cTOUT y4ecTh TaKOW BaKHBIN T10-
KaszaTeJb, KaK MaKCUMaJbHbBII pacxoi, Koraa
B JIOM€ BKJIIOUEHbl HECKOJBKO MCTOYHUKOB BOJIbI
onHoBpeMeHHo. K npumepy, ayir B BaHHOM 110-
tpebisier 8—10 j1/MuH, a KpaH Ha KyXHe — TPHU-
MepHO 6 J1/MUH.

B kagecTBe TUIIOBOTO €IMHOBPEMEHHOTO PACX0/1a
HY>KHO ITPUHATH ceytortyto hopmyaty: 10 1/ MuH
YMHOKAEeTCsT Ha TIOJIOBUHY OT 00TIET0 KOJIMY€eCTBA
JIIOJIEH, KOTOPBIE TOCTOSTHHO OBIBAIOT B JIOME.

Ecim B mome mmposkuBaeT 4eThIpe 4esI0BeKa, MaKCH-
MaJibHOE TIoTpebieHre Bobl coctaBuT 20 Ji/MuH.

Taxum o06pazom, oadupast 000pyLOBaHKE 110 BO-
JIOCHAOKEH IO, HEOOXOMMO UCXOAUTH M3 pacue-
TOB Ha CEMbIO M3 YETHIPEX YeJTOBEK TTPU MAKCH-
MasibHOM pacxo/ie 20 j/mun u 150 1 Ha YesoBeka.
Ito 600 J1 Ha ceMbIO B CyTKH 0e3 ydeTa BObI JJIsT

I1oJinBa.

Pwuc. 3.4. Bnaronto0OuBble pacTeHnst MoryT ykasbiBaTb
Ha NpUCYTCTBIE BO/bI HA y4acTKe

[ToTpebJieHre Bary /s MOJUBA CAOBBIX KYJIb-
TYP PACCUUTHIBAETCS U3 KOJIMIECTBA 3aHSATOM TLIO-
mazn: 15 71/m? 11st BeceHHUX TeTututl v 6 /M 71t
MAPHUKOB Ha OMOJIOTUYECKOM WJIM TEXHUYECKOM
oborpese.

[l moncka BO/IbI Ha y4acTKe MOKHO BOCITOJTb-
30BaTbCSI MPOCTBIMU HAPOJAHBIMH METOaMHU.
K mpumepy, M3BECTHO, 4TO BJIAroiO0MBbIE pacTe-
Hus (puc. 3.4), Takre Kak MaTh-U-Mavexa 1 XBOII,
BBIOMPAIOT MECTO J1J1st OOMTaHWsI TIOOJIMIKE K BOJIE.
MoskHO 06paruTh BHUMaHUE Ha TO, I/Ie YTPOM
Ha y4yacTKe cKaruimBaeTcs: TymMaH. Kak mpasusio,
ATO MIPOUCXO/IUT B T€X MECTAX, I'/le€ B HEJ[PaX 3eM-
JIX eCTh BOJIA.

Onnako HapojiHble MeTOJbl MOTYT JaTh He-
BepHble pe3yJabTaThl. Jlaxke eciaum y cocena
BOBCIO HUJIET BOJAa U3 IM€CYAHOU CKBAaKUHBI,
TO y Bac ee MOKET He OKazaTbCs. BoT mouemy
B TIOMCKE BOJIBI HA y4YacTKe Jiydiiie 0OpaTUThCsI
K poheccruonaam.

CaMmbIil HaZeKHBI CIOCOO CEerofHsT — pa3sBe-
noutoe Oypenwue (puc. 3.5), KOTOpoe HaeT pe-
ayabTar B 100 %. Ha naunblii yuacTok mpuxoauT
CTIETUATTUCT-TUIPOTEOIOT, KOTOPBIN C TTOMOTITHIO
PYYHOTO Wi MOTOOYPaA IPUCTYIIAET K Pa3BeKe

BO/IbI.

Puc. 3.5. Pa3seo4Hoe 6ypeHre — HafexHbIi cnocod norcka Bop!




[naBa 3. BofocHabXeHe 3eMeSibHOro y4acTka

PasBesika mMpom3BOAUTCS B HECKOJIBKUX TPETIO-
YTUTETHHBIX MECTaX Ha yuacTke. Pe3ysibTaToM pa-
GOTBI IOJDKHA CTaTh MH(MOPMAIIUS O 3aJIETAIOIINX
IOYBEHHBIX CJIOSIX, TJIyOMHE U TOJIINHE BOIHOIO
CJ1041.

Baiaromapst passeiouHoMy OypeHUIO BaM He MpH-
JIeTCS PBITh CYXOH KOJIOEI] WJIN TPATUTh JI€HBTH
Ha TyCTYIO CKBAKUHY.

ILlena rakoro Oypenus kojednercs ot 9 10 12 Thic.
py6. 3a 12 M. Eciiu GypeHue npuxoauTcst mpoBo-
JIUTH TyOKe, TO 3a KaxIbIH JOTIOJHUTEIbHBIN
metp B3umaercs eme 800—1000 pyo.

Ecau monckom muTheBOM BOJIBI HA YIACTKE 3aHUMA-
IOTCST CTIeIIMATM3UPOBAHHbIE OPTAaHU3AIIUH, TO 3a-
KJTFOUEHUE O KaueCTBE BbIJIAET CAHAU/ICTAHIIHS.

Bopa, ynorpebJisiemast B Iy, 10JKHA ObITH (hui-
3UYeCKH, OMOJIOTMYECKH U XUMHYECKU YHCTas.
Dusnyeckast YMCTOTA 3aKITIOYAETCST B TEMIIEpaType
BOJIbI, €€ 3artaxe 1 MPUBKYCE, ITBETHOCTU 1 MyTHOCTH.

PaccMOTpUM XMMUYECKHE TTOKA3aTeNn IIUTheBO
BobI (Tabu. 3.1).

Tabnuua 3.1. Ximu4eckie nokasarenu nUTbeBOi BOAbI

K 6uosornyeckuM 1okasareasM OTHOCUTCS 3a-
TPSI3BHEHHOCTDH BOJIBI KUIIETHON TTAJIOYKOM, a TaK-
JKe HaJIn4Yue B Hell paJIMOaKTUBHBIX U TOKCUYHBIX
KOMIIOHEHTOB.

ITomumo KOHTPOJIA Kad4eCTBa BOAbI OPTaHbl CaHM-
TapHOI'0 HaJ30pPa HPOBOJAT Y4YE€T W IHaCIIOPpTU3A-
IO UCTOYHUKOB BO/IbI, BBIACHAIOT NX CAHUTAPHO-
TEXHUYECKOE COCTOAHUE, OCYUIECTBJIAOT OCMOTP
6JIH3]Ie)KaHl€I>,I MECTHOCTH, BbIACHAA, II€ MOIYyT
HAaXO/IUTHCA MCTOYHUKU 3arpA3HEHMI. IToce B3s-
THA aHaJIM30B Ha KOJIOAEI COCTAaBJIAETCA CIICIIN-
aJIbHaA KaprTa.

st ropepsKaHmsT KOJIOALIA B COCTOSIHMM, COOT-
BETCTBYIOIIEM CAaHUTAPHBIM HOPMaM, HEOOXOMMO
PETYJISIPHO TIPOBOJINTH PEMOHT, YUCTKY U TEKY-
A CAaHUTaPHBIN HA30pP.

I[Ipu BBIGOPE MCTOYHUKA BOAOCHAOKEHUS HYKHO
PYKOBO/ICTBOBATbCS TAKUMU KPUTEPHUSAMU, KaK Ka-
YeCTBO BOJIbI, CTOMMOCTb CTPOUTEIHCTBA, HAJIEHK-
HOCTb U IIPOCTOTA B dKcILIyaranuu. Pemenne
B BBIOOPE TIPUHUMAETCS € YYETOM MECTHBIX YCJIOBHI
1 Ha OCHOBE TEXHUKO-3KOHOMUYECKUX CpaBHEHUI
HECKOJIbKUX BapUAHTOB.

HopMmaTuBsl
ITokxazareanb
(npeneIbHO 10y CTUMBIE KOHIEHTPAIIVH )
Keneso 1o 0,3 mr/n
Mapramnerg 0,1 mr/n
Cybharbt 2,5 Mr/1
XtopuIst 15,5 Mr/11
Bonopoansrtit mokaszatesns Boasr (pH) 6-9

Cyxoii ocaok (MUHEPATUIAIHUST)

TIpenenbro pormyctumoe yncao — 1000 mr/o

Kecrrkoctn

[lo 7 Mr-3%B. /11

Ienounoctb

0,5-6,5 Mr- 3KB. /1




Konopew

[TpomymbIBast MeCTO JJIsSI COOPY;KEHHUST KOJIOZIA
U KalTa)keil POJHMKOB, HEOOXOAMMO BHIOMPAThH
He3arpSI3HEHHBIN YJIaCTOK, KOTOPBIA HAXOAUTCS
BBIIIIE TI0 HAIPABJIEHUIO MOTOKA MOJA3EMHBIX BOI.
ITo canrTapHBIM ITPaBIJIaM KCTOYHUKHU BOJOCHAO-
JKEHUsT JIOJIKHBI OBITh YAAJIEHbI OT BO3MOKHBIX
HCTOYHUKOB 3arpst3HeHus1 (YOOPHBIX, BBITPEOHBIX
sIM U T.JI.) Ha paccTosinne He MeHee 50 M.

CambIM OJIATOTIPUSATHBIM JIJIST PBIThST  KOJIOJIA
BpeMEHEeM CUUTAeTCsl PaHHSS OCeHb, KOT/A ypo-
BEHb CTOSIYUX IPYHTOBBIX BOJ| CAMBbIil HUKUI.

Kuoyom (puc. 3.6) miam pomHUKOM Ha3bIBaeTCs
€CTEeCTBEHHBIN BBIXOJI ITO/I3EMHBIX BOJI HA TIOBEPX-
HOCTD 3€MJIU.

Pue. 3.6. Kntoy unn poaHuK Ha y4acTke — HacTosLias yaada
INs BNagenbla

Ponnukn u k1104u MOTYT IIPEKPacHO MOJO0UTH
B KaueCTBE NCTOYHMKA BOJIOCHAOKEHIST Ha TAUHOM
yuactke. [IpaB/a, oluH POIHUK B €CTECTBEHHOM
BUJle BPSIL JIM YJacTCsl MCIOJIb30BaTh. lIpexie
yeM HaOMpaTh BOLY U3 KJI0Ya, HEOOXOIUMO TIPO-
BECTU PACYUCTKY, 00beIMHEHNE U TIPeoXpaHe-
HUe OT IOCJEYIONUX 3aBajoB. Bech aToT psj
paboT Ha3bIBAETCS KATITAKEM.

KntoueBoit Koso/iel] — OJIMH U3 CaMbIX ITPOCTBIX
c1riocoboB Ui 100bIYYM TTUTHEBOM BOJBI HA /ay-
HOM y4acTke. IIpaBaa, poAHUKN B €CTECTBEHHBIX
YCJIOBUSIX Q10T MAJIO BOJbBI, TaK KaK €€ BBIXOJIbI,
KaK [PaBIUJIO, 3aKPBITHI OTJI0KeHusAME. [lepes wc-
[0JIb30BAHKUEM KJII0Ya IIPUIETCS IIPOBECTH PSJL pa-
60T 110 yBemYeHnio oobeMa Bobl. Heobxommmo
PacYUCTUTh POIHUK, yOpaTh HAHOCHI U OTJIOXKE-
HUs, coOpaTh HECKOJIBKO KJIIOYeil BMecTe, TOrza
M YAACTCS HAKONUTh 3HAYUTEHHOE KOJMYECTBO
BOJIBL.

BaaroyctpoiicTBO TaKOroO KOJIOAIA MOKET OBITH
caMbIM IIPOCTBIM. Bbliesdiorcsa asa Buja Kio-
deil: BOCXOMSAMIMIA, KOTOPBIN ObET U3-TI0JT 3€MJIN
(ponTanoMm, 1 HUCXOAANIMI, KOT/Ia BOJa Me/lJIeH-
HO CTeKaeT 110 CKJIOHY OBpara.

Jl1st 06ycTpOiicTBA BOCXOISIIETO KIIOYEBOTO
kostozia (puc. 3.7) BIOpaHHOE MECTO paspas-
HuBaercss u yrayossiercsi. CTeHKH BBIKJIA/IbI-
BAIOTCS KUPIUYOM WJKU KaMHIMU. B KauectBe
TAKOTO KOJIOZIIA MOXKET MCII0JIb30BAaThCSl BbI-
pybiieHHas B cKaJjie HUIIA, 3aKPbITast OETOHHO
TJINTON C OTBEPCTUEM U CETKOM OT HACEKOMBIX
U TIBLITH.

VriybsieHre MOKHO OOYCTPOUTH € MOMOIIIBIO
JIEPEBSIHHOTO Cpyba, IePEBSHHOTO SAMIMKA, OOYKU
6e3 jiHa, KOTOpbIe OyIyT COOMPATHCS U3 HECKOJIb-
KUX KJIIOYel.
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[Ipu ycraHoBKe Kosofiia oOpaTtuTe BHUMAHIE
Ha TO, 4TOObI €ro HVIKHWIT Kpail He ObLI BbIIIe
ypoBHs1 nogrbema Bobl. Cpy6 10/KeH ObITh BbI-
coroit ot 0,8 10 1 m. Ecitir kpaii cpyba okaszascst
BBIIIIE YPOBHS, /10 KOTOPOTO MOHUMAETCsI BOJIA,
B HEM IIPOJIEeJIbIBAETCS CIMBHOE OTBepCTHeE. B 1mpo-
THUBHOM CJTydae Bojia Oy/IeT UCKATh JAPYTON BBIXO]
1 MOXKeT IOJTHOCTBIO YT u3 koso/ia. CianBHas
BOJIA JIOJDKHA KAaK MOJKHO [AJIbIlle OTBOJUTHCS
oT uctouHnka. /lis aToro ncnosb3yercs creru-
aJIbHO BBIPbITast KaHaBKa. Ee cTeHbl 0OMa3biBa-
I0TCSI TJIMHON U BBIKJIA/[BIBAIOTCS KAMHEM.

JIHO KOJIO/lIA 3aChIIIaeTCs rPaBUueM, IeOHeM UIn
KPYITHBIM PEYHBIM TIECKOM, KOTOPBIN TIpe/IBapu-
TeJIbHO He0OXOAMMO IIPOMBITh. ToJIuHa HackiI-
HOTO CJI05 JI0JIKHA ObITh He Menbine 10—15 cm.

Mecto BOKPYT KOJIO/IIA MOKPBIBAETCS TJIMHOM,
KaMHSIMU, KUPITMYOM WJIH ac(agbToM, YTOObI
MPeI0TBPATUTh 3arpsisHenue. CBepxy KOJOIEI]
3aKPbIBAETCS KPBIIKOM, 4TOOBI M36€KaTh IoTa-
TaHUS B HETO 0CAIKOB 1 Mycopa (puc. 3.8).

Pue. 3.7. 06yCcTPOACTBO KNKOYEBOrO KONOALA

BnaroycrpoiictBo HUCXO/AIIErO KII0YEBOIO KO-
JIOZIIIA CBSI3aHO B IEPBYIO OYepe/ib ¢ KauyecTBOM
BozibI poramKa (puc. 3.9). IlockompKy Bozma cTeka-
eT CTPYHKOII 110 CKJIOHY, BIIOJTHE BEPOSITHO, B HEH
MOTYT COJIepKaThCs YaCTUIIBI IPYHTA, MyCOP U T. .

Pwuec. 3.8. BocxomsLuit ko4eBoi KonogeLl: 7 — BEHTANSALMOHHAs Tpyoa;
2 — TTWHA; 3 — 06CbIMKa rpyHTOM; 4 — rpaBuii; 5 — BOJOCTIMBHAA Tpy6a

Pwuc. 3.9. Hucxoasawumin knto4eBoit Konoael: 7 — nnactukosas
Tpy6a C PUNBTPOM; 2 — NEPesMBHOE 0TBEPCTIE; 3 — NTIOK



Cpy0, ycTaHaBIUBAaEMbIil B TOATOTOBJIEHHOM YTJIy-
GJ1eHnn, MOKET OBbITh BBINOJHEH M3 PasIUYHBIX
MmareprajioB. Ha e 06s13aTeIbHO [0/IKHO ObITh
HOKPBITHE U3 KMPITMYa, KaMHs, OeTOHA WU IepeBa.
Kpome Toro, cpy6 moJsKeH conepKarh meperopoji-
Ky, 4TOObI BOJIA MMeJIa BO3MOKHOCTb OTCTOSIThCS
1 HaBepx IocTymnasa Obl yKe OYMIIEHHON OT MJja
W TIeCKa.

KittoueBbie KOJIO/IIBI 9KOHOMUYHBI B CBOEM 000-
pynoBanun. OHAKO WX PACTIOJNOKEHNE 3aBUCUT
OT HAJIMYUA Ha y4acTKe KJIouel, 4To He BCeraa
BO3MOJKHO.

B Hamm gHu, Koraa nosiBUIKCH IJIACTUKOBbIE TPY-
ObI, KOTOPbIE He DOSATCS KOPPO3UU U 3aMOPO3KOB,
BOJLY OT TOPHBIX KJII0OYel MOKHO 3aBOAUTD IIPAMO
B 1oM. Vcrmonb3yercst 3akon [lackanst o coobmra-

He meHee
1,5-2m

/I

”l

4—

IOIUXCST COCY/IaX, KOTOPBIN TJIACUT, YTO B 3THUX
COCY/IaX YPOBHU OJTHOPO/IHBIX SKUJIKOCTEM, CUUTAsT
ot HanuboJiee OJIM3KON K TIOBEPXHOCTH 3EMJIM TOY-
KM, paBHbL. Ha CKJIOHE MOABICKMBAETCS POJHIIK,
PacCIiOIOKEHHBIN  BBIIIE  TOYKHM  BOH03ab0pa
B iome Ha 1-2 M, Ha paccrostaru 500 M oT 0Ma.
Boja o HartopoM IOCTyIaeT B BAHHYIO KOMHATY
n xkyxHio. Ha Tpacce BojonpoBosia ycrpansaercs
peryJupyIolnii pesepByap /st OTBOJIA JIUIITHEH
KUJKOCTH B py4yell WM YJIWYHBIA BOJOCTOK
(puc. 3.10).

OnMH M3 caMbIX CTaPUHHBIX CIIOCOOOB A00BIYM
BOJIbI — TIaxTHbIN Kosozel] (puc. 3.11). Ceronns
OHU TIOJIy4aloT BTOPOE JbIXaHue OJjarogapsi mc-
M0JIb30BAHUIO 2JIEKTPOHACOCOB B KAvyeCTBE TeX-
HUYECKUX CPEJICTB BOAOMIOIbEMA, a TPATUIINOH-
HbIE py4YKa U BEJPO OCTATUCH JUIIb dJIeMeHTaM1

Puc. 3.10. BogocHabxeHune [JoMa 0T TOPHOIO KIK4a: 7 — KanTax Ha CKIIOHE ropbl; 2 — PerynupyoLuii pesepeyap; 3 — 6oinep;
4 — nyw; 5 — KaHanu3aunoHHas Tpy6a; 6 — [BYXKAMEPHbIA CEeNTUK; 7 — COOPHbIA pe3epByap
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Puc. 3.11. [pumepb! IeKoprpoBaHIAs LWAXTHBIX KOMO/LEB
B CTApUHHOM CTINE

nexopa. Tem He MeHee MHOTHE X03s€Ba 0hOPM-
JISIIOT CBOM KOJIO/IIIBI MMEHHO B JIEPEBEHCKOM
cTUJie, yKpaliasi WX pe3HbIMU OpHaMeHTaMu
U TPUYYIJTUBBIMA (DUTYPKAMU.

[MaxTHBIN KOMOZMEIT coopyskaeTcs (puc. 3.12)
Ha rIyOKHe 3a/1eraHus BOZOHOCHBIX ¢J10eB 110 20 M,
JUIst pabOThI MCIIOJIB3YIOTCS MOAPYYHbIE WHCTPY-
MEHTBHL. PBITbE KOJIOAIA IMOZOOHBIM CIOCOOOM
00€eCIIeunT YIacTOK HeOOXOAMMbIM KOJUYECTBOM
YUCTOM BO/BI. /{1 To1auy BOIBI HA TOBEPXHOCTD
B JIAaHHOM CJIy4ae UCITOJIb3YETCsT SIEKTPOHACOC TIeH-
TPOOEKHOTO WM BUOparimoHHoro Tuma. He Tosbko
KaK 3JIEMEHT JIEKOPa, HO ellle ¥ B aBAPUITHDIX IEJISIX
MIPeLyCMaTPUBAETCsT YCTPOMCTBO BOPOTA JIJIsT TIO/Tb-
€Ma BOJIbI BEZIPOM.

Pasmep cpyba MIaxTHOroO KOJIO/IA B IIOTIEPEYHOM
ceuennn ObiBaer ot 1x1 M 10 1,5x1,5 M. BpeBna
HykHO Opartb auamerpom 12—18 cm B 3aBucu-



Pue. 3.12. [LaxTHbIii KONOAEL C AEPEBSHHBIM CPYOGOM (MM):
1 — necok; 2 — rpasuii; 3 — ypoBeHb BOAbI; 4 — OTMOCTKA;
5 — 1e6EHKA; 6 — TTHAHbIA 3aMOK; 7 — BOPOT

MOCTH OT TJIyOMHBI KoOJIOAIA. VI3roToBJIEHHBIN
cpy6 3arsy6iisieTcst B BOJOHOCHBIE CJIOW TPYHTa
Ha 1,5-2 M ¢ TeM pacyetom, 4TOObI BOJa Ha TJIy-
OuHe WMeJla BO3MOKHOCTH OTCTOSATBCS U €€
YUCTBIN cJiou coctaBistn He MeHee 1 M. Hyskno
OTMETHTB, 4TO PAbOTATh B IIaxXTe GOJIBIIErO ceve-
HUs yao0Hee.

Yacth KoJiofla, pacrloJioKeHHas Haj 3eMJel,
HazbIBaeTCsT OT0JIOBKOM. OH 3aKPbIBAETCS KPBIIII-
KOH, coXpaHAIoLell KoJIo/ell OT HOoNaJjaHus My-
copa, a 3UMOM 3aluIaeT oT 00JIe/IeHeHUS 1 TIPO-
Mep3anust. OrojioBok crpoutcs BbicoToit 0,8—1 m.

Ta uacTh KOJO/IA, KOTOPas pacrojioskeHa oL
3eMJiel, Ha3bIBAeTCsl CTBOJIOM WM TIPE/ICTABIISIET
coboil 1maxrty, cryckamomryocss BHU3., CTeHKH

ATOM MIAXThI YKPEIISIOTCS JI€PEBAHHBIM CPYOOM.
Dopma TO3eMHOIT YacTH KOJIO/IA MOKET OBbITh
pasHOOOpPa3HON, OHa BBIOMPAETCS O CBOEMY
BKyCy U mipeumyiiiectBam. Harpumep, mpuHsTo
CUUTaTh, YTO Kpyryias (opma KOJO/Ia camast
ynoOHas1, KBaJpaTHast — caMasi IpoCcTast B CTPO-
uterberBe. MOKHO TIOCTapaThCs CEIaTh MaxTy
MIPSIMOYTOJIBHON WJIN NITeCTUTPAHHOM.

I[TepBbIil aTAll CTPOUTEIBCTBA KOOI — COOPKA
cpyba. TTocsie 5TOro0 pasMevaroTcst Ha MECTHOCTH
HIaxTa M TJIMHSAHBIA 3aMOK, HAaUMHAETCs BblEMKa
rpyHTa riyOuHOit 2 M. B BBIPBITYIO SIMy OITyCcKaeT-
cs1 cobpanHblii ¢pyO. BeHIbI yKIa[bIBAIOTCS APYT
Ha Ipyra Kak MOJKHO TIOTHEE, YTOOBI MESKY HUMU
He MOTJIA ITPOCOYMTHCS BOJIA MJIN TIOMIACTD YACTHUIIBI
rpynTa. Kax/plit Bererr nsroraBiamnBaercst 3abJa-
roBpeMeHHO. BpeBHa OArOHSI0TCS, U BHYTPEHHSIST
CTOPOHA BeHIIa 00TECHIBAETCSI HA TLIIOCKOCTb.

B nuxHeil yactu cpyba Oyzer coOuparbest 1 Xpa-
HUTHCA BOJIA, IOITOMY Ha €€ U3TOTOBJIEHHUE ULYT
IIPOYHBIE U JIOJIFOBEYHbBIE MOPObI JPEBECHUHBL.
K num otHOCATCA 1y0, OJIbXa WK B3, KOTOPbIE
He BJIMSIOT Ha U3MEHEeHMe BKyCa, IBeTa U 3araxa
BO/IbI. [JryOMHa HUKHEI 4acTH KOJIO/IIa COCTaB-
ager ot 0,75 10 2 M.

B HmKHel yacTh CTBOJIA CO3/Ia€TCs 3arac BOJIbI
3a cueT ee HeOOJIBIIIOTO MOCTYIIEHUS. DTa 4acTh
KoJIofIIa HasbrBaetcd 3ymrmdom. OH pacrosara-
€TCs1 HUKe BOZOHOCHOTO TIJIACTA.

[TocTostHHBIE PadMepbl B KOJIO/AIE UMEIOT OTOJIO-
BOK ¥ BOJIOTIPHEMHAsI 4aCTh, HE3ABUCHMO OT TOTO,
HACKOJIBKO TIyOOKa Mraxta KoJoAIa. Beicora
CTBOJIA KOJIO/II[A MOKET U3MEHSITHCSI.

[pyHT paBHOMEPHO BBIOMPAETCS CO BCEX CTOPOH
Ha TOJIIWHY BEHIQ, MPOAOJIKAETCI KOIlaHue
maxtel. Heo6xoaumo 1mogBoguTh OpeBHa HOBBIX
BEHIIOB, KOTOpPbIE B3aKUMAIOTCS MEXKIY COo0OOii
BPEMEHHBIMH CKOOaMU.
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VIHOT/1a TIpu TIPOXOJI€ B TITyOUHY 10 [IIaXTe BCTpeya-
€TCs1 CJIOM CHIITYYero BOAOHOCHOIO IeCKa — ILIBIBYH,
13-32 KOTOPOTO HEBO3MOKHO 3aBECTU HUKHIOI
yacthb cpyba. Toraa coopysKaercst SIUK 13 TOJCTHIX
nocok. TIpojoskaercst BoleMKa rpyHTa, U SIIHK 3a-
rirybuisiercs Bee Goutbiite. Ha iHO Kosto/11a 3achiina-
ercst KPYIHBIA 11eCOK, MeJIKast TajibKa WU TPaBuii
Ha 20—25 cM B KauecTBe (pHIBTPYIOIIETO CJIOS.

CpoKk cJrysKObI IePEBSTHHOTO KOJIO/IA HE MTPEBbI-
mraet 20-25 ser.

[TomrMo cpyba B CTPOUTETHCTBE KOJOAIA KC-
HOJIB3YIOTCS OETOHHBIE WM JKeJIe300€TOHHbIE

KOJIblla, KaME€HHasA NI KUPITNYHAaA KJaJlKa.

Puc. 3.13. KameHHbIin KonogeL,

KameHHbIe 1 Kupnu4Hbie KONofLbl

Kamennble 1 Kupnuanbie KOJo/1b (puc. 3.13) —
JIOJITOBEUHbIE U HaJeKHbIEe MCTOYHUKH BOJIbI
Ha fayHoM ydyactke. Oun ahheKTUBHO 3a1uIna-
10T BO/LY OT IIPOHUKHOBEHUSI YacTHI rpyHTa. J{1st
TAKOTO KOJIOZIA MOAXOAUT TOJBKO KPACHbIN,
XOPOILIO O000KKEHHBIH, IJIOTHBIN, 6e3 TpeuuH
U HaJJIOMOB KuUpmud. VI3 npupoaHbIX MaTepua-
JIOB HAXOJISIT CBOE ITPUMEHEHNE B CTPOUTEIBCTBE
JIAHHOTO COOPY’KEeHWST TIJIOTHbIe W3BECTHSIKH,
CJIAHIBI W TIecyaHUKW. Eciu HeT miockoi cro-
POHBI, TO OHM 00TechiBatoTCs. KpytHbie u mes-
KHe KaMHHU JIy4Yille BBIKJIAABIBATh OTIEIbHBIMU
CIIOSIMU.
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Puc. 3.14. Cxema KupnuyHoro konogua (Mm): 7 — knaaxa;

2 — aHKep; 3 — cKo0a; 4 — CTOiKa ANAMETPOM 22 CM:;

5 — apmarypHbIn CTepXKeHb AuameTpom 3 cM 1 AnuHoi 31 cu;

6 — nuck mnametpom 30 ¢M 1 AnuHol 31 ¢m; 7 — BOPOT-OPEBHO;
8 — koneco; 9 — fepesaHHasd pykosTka; 70 — fepeBaHHas
0nopa; 77 — BMOPALMOHHBIN HACOC



Y KUpHMUUHOTO KOJO/IA TOJbKO OJWH HE/I0-
CTaTOK — B CTPOUTEIbCTBE OH MOKET OKa3aThCs
3HAUUTEJbHO JJOPOKE AEPEBSTHHOTO.

KameHHblE M KUPIMYHbBIE KOJOMIBI OOBIYHO
kpyrsoit hopmbl guamerpom 90 cm (puc. 3.14).
Crpoiika BesieTcst HapalMBaHUEM CO JIHST HIAXThl,
4TO TPUMEHSIETCST JIIT HeryOOKUX KOJIOAIEB,
7100 OOBIYHBIM OITYCKHBIM CIIOCOOOM.

[TogBomHass 4YacTb KOJIOAIA  BBIKJIA/bIBAECTCS
U3 CaMbIX TJIQJKUX KamHeil 6e3 TpUMeHEHMs
neMeHTHOTO pactBopa. [llaxTy mpoxoxst ¢ 1mo-
MOIIIBIO OMTOPHOI'O KOJIbIA C YCTPOEHHBIM 110 KPY-
ry HokoM. KameHHas cTeHKa BBIKJIA/bIBAETCS
Ha 1iaropMe, BBIOMpAETCsS TPYHT BHYTPH,
U KOJIBIIO oITycKaeTcs B mouBy. Hauunas ¢ onop-
HOTO KOJIbIIA CTEHKH KOJIOJIA CXBAThIBAOTCS
aHKepaMU JINaMeTPOM 2 CM O BePTUKAIHN U TO-
pusoHTam. B KiIasky BO Bpemsi pabOThI 3aKJja-
JIBIBATOTCST CKOOBI 13 HEP/KABEIOTIEH CTAJII.

[Tocrapaiitech meath KUPIUYHYIO KJIAAKY POB-
HOIi, 6€3 BBICTYIIOB ¥ BIIQ/IMH, TOPU30HTATIbHBIMU
psiiamu 6e3 TIPOMeKyTKOB. KaMHU U Kuprnudn
BBIKJIQJIBIBAliTE TBIYKOM. TOJIIIMHA KaMEeHHBIX
CTeH JI0JKHA ObITh 35 CM, KUPIUYHBIX — 25 CM,
B IIyOOKUX KOJIOIax — 37 ¢M, B TIOJITOPA KHUP-
nuya. BTopoll psiji KUPIUYHON KJIQJIKK HEMHOTO
CMEIAeTCsl MO CPAaBHEHUIO C TEPBBIM, YTOObI
BBl He coBnasanu. [Tocie aToro mBbI 3a7embI-
BatOTCs 1eOHEM U 3aMa3bIBAIOTCS PACTBOPOM.
[ToBepxHOCTD KOJIOAIA MITYKATYPUTCS, a 4aCTh,
KOTOpas PacrooKeHa Mo/ BOJOH, TIOKPHIBAETCS
IEMEHTHBIM PacTBOpoM 1:2.

W3 pekopaTUBHOrO KaMHSI KOHCTPYUPYeTCs
Ha/3eMHast 9acTh. [1o G0KaM yCcTaHABIUBAIOTCS
7iBa cTOJI0A C BOPOTOM, CBEPXY KPEIUTCS KPbI-
nra. BMecTo pykosTKU ycTaHaBIMBaeTCs KoJie-
cOo-MaxoBUK ¢ pyuykoil. [laxra mrykaTypurcs
U pasTjaXkuBaeTcs IIeMEeHTHO-TIeCUaHbIM pac-
TBOPOM.

YroOBl MOCTPOUTH IMIAXTHBIN OGETOHHBIN KOJIO-
JIell, HaJlo B3sTh OETOHHbIE WMJIU Keje300eTOH-
Hble KOJbIla, BeicoToir 0,6—0,9 M u auameTpom
1-1,5 M. /lanHast KOHCTPYKIIUSI — OYEHb IPaK-
TUYHOE, JIOJITOBEYHOE U TpocToe penterue. J{is
KOJIOJIIIEB C HETJTYOOKIM 3aJieraHiueM MOIBOTHBIX
BoI (4—6 M) HMCHOJIB3YIOTCS KOJIblla U3 OeToHa
muiHON 3—4 M 1 fuametrpom 60—-70 cm.

JIist CTPOUTENBCTBA KOJOAIA U3 OGETOHHBIX
KOJIEI] UCITOJIb3YETCST OMYCKHO c11oco6 paboThI
C MOCTETIEHHBIM HapaluBaHueM, 4TOObI U30eKaTh
OMACHOCTH 3aBaJIOB. ITOT C110CO0 TTPAKTUYHBIH,
HO, K COXKaJIEHUTO, MOXKET MMPUMEHSATHCS TOJIHKO
JUIst HersyGoKuX Kosoanes (o 6 M), a Takike
NP yCJOBUU CTPOUTETHCTBA 3a BA-TPU [THS
pu 6JIarONPUSITHOM CyX0ii TIOro/I€.

['pyHT paBHOMEpPHO TIOJIPHIBAETCA TIO TIEPUMETPY
KOJIBI1a, TIOCJIE Yer0 OHO OIyCKAeTCsl Ha BCIO BbI-
coty. [/lasee cBepxXy HABOJIUTCS BTOPOE KOJIBIIO
U TPYHT TIOIPBIBAETCST CHOBA. UTOOBI TPOKOHTPOJTH-
pOBaTh PAaBHOMEPHBII TIPOIIECC OITyCKAHUS KOJIBIIA,
HaJI0 B3STh YeThIpe onophl. K mpuMepy, Kupnudam
NJIN KaMHUW BCTaBUTb B YETbIPE yI‘JIY6JI€HI/IH 110/
KOJIbIIOM, BbIKOIIaHHbIE€ C ITPOTUBOITOJIOKHBIX CTO-
POH. 3aTeM TPYHT, HAXOSAIIUNCS MEXK/Ly OTIOPaMH,
HY’KHO yOpaTh, 4TOOBI OITyCKaeMOe KOJIbIIO OITHpa-
JIoch TOJTbKO Ha HuX. [IpomoskaiiTe paBHOMEPHO
MOJAKAIbIBATh TPYHT IIOJ OIOPaMU Ha IIPOTUBO-
MIOJIOKHOM CTOPOHE, 3aTeM OITyCKaiiTe KOJBIIO.
[lannas orepaiusg TOBTOPSIETCS /10 TTOJTHOU TOTOB-
HOCTH KOJIO/Ia. I PyHT BBITACKMBAETCSI Ha TIOBEPX-
HOCTb Oazibell nian BEJIPOM C TTOMOIIILIO TPEHOTH
¢ GJIOKOM.

Jlist TryOOKUX KOJIOZIEB MPUMEHSIETCST IPYTOi
crioco6. IMlaxTa poercst 0 BOXOHOCHOTO CJIOS,
TOJIBKO TIOTOM KOJIBIIO OIycKaeTcsi. 3aTeM pabo-
TBI TIPOIOJIKAIOT BECTUCH OIYCKHBIM CIIOCOOOM.
BeroHHbIe KOJIbIIA MEXKIY COOON CKPETJISIOTCS
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crampabiMu ckobamu (20 cm). Onu ycranaBinBa-
I0TCSI C HAPY’KHOI 1 BHYTPEHHEH CTOPOH, KOHIIBI
saruGaiorcst. Eciiv B KOJIbIIaX HET OTBEPCTHIA ISt
CK00, OHU MIPOJIEJIBIBAIOTCS € TOMOIIBIO 9JIEKTPO-
npenn. /[y 3a1e/IbIBAaHUS CTBIKOB MEKIY KOJIb-
1[aMU UCTIOJb3yeTCs 1eMEeHTHBIN pacTBOp. B ca-
MOM HIKHEM KOJIbIE MOKHO MTPOJIE/IaTh GOKOBbIE
OTBEpPCTHUS.

HazzemHast yacThb KoJtoiia 06yCTpanBaeTcst U3 J0-
COK, COOPY’KaeTcsi HaBeC, W yCTaHABIMBAETCS
HeGoJIbIIIasl CKaMelika st Beipa. Eciu mipes-
OJIATAETCS]  MCTOJb30BAHUE HACOCA, KOTOPBIN
Oyzer paboTaTh KPYIJIBIA TOH, TO BHYTPH KO-
JIO[Ila Ha YPOBHE TOBEPXHOCTU 3eMJIU HEOOXO-
JIUMO COOPY/UTD JOTMOJHUTEIBHYIO KPBIIIKY JJIs
yTeIIeHNUSI.

Boza 13 maxTHOTO KOJIOALA OAAETCH C IIOMO-
IO 3JEKTPOMArHUTHOIO Hacoca BUOPAIMOH-
HOTO THUIIA, KOTOPBIil 00eceunBaeT BOAOIObEM
¢ ryO6uHbl 10 50 M P TPOU3BOAUTENbHOCTH
ot 0,3 10 1,5 ThIC. J1/4.

PoiHounast cTOMMOCTH OETOHHOTO KOJIbIIA —
10001200 py6. [las ommoro kosoxana Oymer
Brosie jgocratouno 5—10 koser. CroumocTb
paboT 10 3arayOJEeHWI0  COCTaBJSIET —TaKKe
1000—1200 py6. /ToctaBka 6ETOHHBIX KOHCTPYK-
it 10 Mecra Oyzer crouth 25 py6./kM. Takum
00pa3oM, HECJIOKHO MOCYUTATh, YTO OETOHHBII
Kostozier] oboiinercs B 12—24 toic. pyo.

Tpy64atbii konogew

Byposbie win Tpybuarsie Kosmomubl (puc. 3.15)
COOPYZKAIOTCSI C TIEJIBIO TIOJTyYeHMs BOJIBI, 3aJie-
raforeil Ha Gosbiux rayoutax (6osbire 20 Mm).
Tpy6uarsiii Kosoziell — 3To 6ypoBast CKBasKHHa, 3a-
KpeIJIEHHAs! TIJIaCTMACCOBBIMU, METa/LJINYECKUMU
nin achecToreMeHTHbIMU TpyOamu. Takue Komoj-
I[bI, KaK [IPABUIIO, 0O0PY/IOBAHBI 3JIEKTPOHACOCAMYL.
Jlis Oypennst HeoOXoAyMa CJIOKHAST TEXHHKA,

MO3TOMY TPyOUaThIe KOJIOIBI POIOT CIEIUATH3H-
POBaHHbIE OPraHU3AINH.

I[JIH WHANBUYAJIbHOI'O I10JIb30BAHUSA TTPUMEHA-
10TCSL TPyGUaThie KOJIOALBI HEGOIIBIIONO JUaMeTpa,
9TO BBIMJISIAUT Kak 3abuBaeMasi B IPYHT Tpyoa.
PasHOBMIHOCTD TAKOTO KOJIOAA — aOUCCUHCKMUIA,
060PYI0BaHHbII MOPIIHEBBIM HACOCOM-KOJIOHKOIA.

Bokpyr TpybuaToro KoJIOJIA [IeJIAETCST TJIMHSI-
HBIN 3aMOK, a TaKKe OTMOCTKHU, Pa3MepP KOTOPbIX
MEHbIIIE IT0 CPABHEHHIO C OTMOCTKAMU B IAXTHOM
kosofite. Ha suMHMIT iepuogi /17151 yTerieHus Ha-
COCOB COOPYZKAIOTCS CIIEIaTbHbIe OY K.

Puc. 3.15. Tpy64atbiii Konogew: 7 — py4Hol Hacoc; 2 — Kamepa
Hacoca; 3 — 3abuBHas Tpy0a; 4 — QUNbTP; 5 — BOAOHOCHbIA CION



AGHCCHHCKMIA Konopel

ITO OJIMH U3 CaAMbIX ITPOCTHIX CITOCOOOB JOOBITH
Bony Ha yuactke. [logoiimer Tem, KTO TOTOB
K MCIIOJIb30BAaHUIO MEHBIIETO KOJINYeCTBA BOJIbI
B sieHb. AGuccunckuii komozer (puc. 3.16) ouennb
POCT B coopyskeHun. /7151 aTOTO MCIOIb3YyeTCs
OIMHKOBAaHHAsI CTajbHasgs Tpyba AMaMeTpoM
25-60 MM B TIOIEPEYHOM CEYEHUHU, MMEIOTast
no 6okam otepctusi (80—100 cm). /lannas
Tpyba COeIMHSIETCS ¢ MOMOIIBIO Pe3bObI ¢ APYTH-
Mu TpyOaMu, Kak TPAaBUJIO, Ta30BBIME, KOTOPbIE
BCe BMecTe 00pas3yloT abUCCUHCKYIO KOJIOHHY.
[TocieHsist IMeeT Ha caMOU 1IepBoit TpyOe cTaib-

Puc. 3.16. AbuccuHckuin konogel,

HOW HAKOHEYHWK. DTa 4acTh KOHYCOOOpasHas,
4ToOBI KOJIOHHA Jierde 3abuBajach B TPYHT.
HakoHeuHWMK BBIOMpAETCS HaMETPOM HEMHOTO
6outbIlie iuaMeTpa TPYObL. DTO IETAeTCsI C TAKUM
pacdeToM, 4yTOOBI OTBEPCTHE B TPYHTE OBLIO
6oJtblle araMeTpa Tpy6, KoTopbie Obl cBOOOHEE
MEePEMEINATICH B TIOJIOCTH CKBAKUHBI. B HITK-
Heilt yacTu TpyObl IIPOPE3aeTCcss OTBEPCTUE, Yepes
KOTOpoe OyzieT mocTynarb Bojia. B aTy mpopesnb
HEOOXOMMO YCTaHOBUTH GUIbTp. B ero ka-
4eCTBE MOKHO HCIIOJIH30BATh MEJKYIO CETKY
n3 HepyKaBelKu, KoTopasi OyIeT IMpernsiTCTBO-

BaTh MOMAJAHUI0 BHYTPb KOJOAIA TECYNHOK
(puc. 3.17).
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Puc. 3.17. AGuCCIUHCKNIA KONOAEL| N BUHTOBOE OCTPIE (MM):
71— IPYHT; 2 — BETOHHbIA LIOKOSb; 3 — KOMbEBIIHbIA HAKOHEYHNK;
4 — chunbTp-Tpy6a C OTBEPCTUAMU; 5 — METANIUYECKAS CETKA



[naBa 3. BofocHabXeHe 3eMeSibHOro y4acTka

Kak mpaBuio, kosonta u3 tpyb 3abupaercs
B 3MJII0, HO €CJIM TPYHT TBEP/BIH, TO OITyCKaeTC sl
B IIPOOYPEHHY 10 CKBaKUHY.

[Ipu  crpoutesnbcTBe  3a0MBHOTO  KOJIOJIA
(puc. 3.18) cHauasa HyKHO BBIPBITD TAXTy pa3-
mepom 0,8x0,8x1 M mau 1mpoOYpUTh CKBaKUHY
auamerpoM 20 cM Ha Ty Xe TIyOumHy. 3aTeM
K GuabTpy mojcoeauHsercs Tpyba, Ha KOTOPOii
kpernutest 6aba maccoit ot 25 1o 30 kr. Ha Tpy6e
Go/ITaMK 3aKPEILISeTCss CTaJbHONH XoMyT ([oj-
6a60K) Ha paccrostary 1 M OT (bUJIbTPA, KOTOPBIIT
OrpaHUYMBaeT JABVMKeHUe 6a0bl 10 CaMOro HIK-
HEro Kpasi ¥ MMeeT JiBe 10JI0BUHBL. Ha BbicoTe

Puc. 3.18. 3abuBaHue abuccuHCKoro konoaua:
1 — MeTannmnyeckas cetka; 2 — tpy6a; 3 — noadadbok; 4 — 6aba;
5 — BEPEBKa; 6 — O710K; 7 — XOMyT

1-1,5 M OT TepBOro XOMyTa yCTaHABIMBAETCS
BTOPOI1 ¢ IBYMSsT OJIOKaMU.

B menrpe maxTel ycraHaBiamBaeTcs Tpyba st
3abuBku. Illaxrta HamoJHseTcss TPYHTOM, KOTO-
pblil yTanThiBaeTcs, 4Tto obecrednBaer TPyOe
YCTOHYMBOE MOJIOKEHE. 3aTEM MOKHO HAYMHATh
3abuBaTh abuccuHcKuil koJsozew. [lenalite aro,
nogHMast 6aby 3a BepeBki. [To Mepe TOro Kax mpo-
HCXOANT 3arrybiieHne KoJIo/a, moadabok u Xo-
MyT ¢ 6JI0KaMU BUTAIOTCS BBEPX 110 TpyOe. IToce
3aryyOsieHrst  11epBOil  TPYObI MTPUKPYYHBAETCS
CJIeJIyIOIIast, U Tak JI0 TeX MOop, MOKa He MOSIBUTCS
Boja. Ee Hasmuue ornpezesisiercst o HeOOIbIIOMY
OTpe3Ky TPyOKH, OIYIEHHOMY Ha BepPEBKe. JTOT
OTPE30K M3/1aeT XaPAKTEPHBIN XJIOIOK IIPU COIIPU-
KOCHOBEHUH ¢ BOJOIL. V13 TOTOBOTO KOJIO/IIA BOJA
OTKAUMBAETCSl B TeYEHHE HEKOTOPOrO BPEMEHU
10 TIOJTHOM OYMCTKU OT IPUMeCeil.

AOGUCCHHCKUI KOJIOZEI, — OTJIUYHBIH CI10co0
no0blun Boabl Ha ywacTke. [las 3abuBaHust
He NPHUMEHSETCS CJI0KHOE WK CIlelUaJbHOe
obopymoBanue. IIporecc €ero coopyKeHuUs
IIPOCT, TIOTOMY MOJKET OBITh BBIOJHEH CaMo-
CTOSITEJILHO.

B 10 e Bpems aOMCCHHCKMIT KOJIOZEL He Hje-
aJIbHOE COOPY’KEHUE ¥ MMEET CBOU HeJOCTATKHI.
Jluamerp KMCHOJIb3YeMbIX I 3a0uBaHUsA TPYO
HEBEJIMK, YTOOBI B HUX MOKHO OBLJIO OIYCTHTh
HOTPY’KHOM HACOC, IIOITOMY IS IIOAAYH BOJBI
UCIIOJIB3YeTCsI TIOBePXHOCTHBIN. OH ycTaHaB/Iu-
BaeTCs CHAPYKU U IIOAHUMAET BOLY U3 KOJIO/IIA.
[Ipy MCHOJIB30BAHUM TAKOTO Hacoca ypPOBEHb
BOJIBI B CKBaKMHE JOJKEH OBITH He HUXKe 8 M,
MHaue Hacoc He crpaBuTcs. Ha mpakrtuke abuc-
CUHCKMIT KOJIOZEI, KaK IPaBuUI0, 3a0uBaeTcs
Ha Tory6uny 10 M. TeopeTnuecku KOJOHHA MOKET
ObITD 3a01Ta Ha 20 M.

Ecsi koHert Tpy6bi, Ha KOTOPOM MMEIOTCS OTBEp-
CTHS, He JIOXOIUT JI0 I'PYHTOBBIX BOJ, TO 4epe3



HETO MOJKET IIPpOCAYMBaTbCA 3arpA3HeHHasd I10-
BEPXHOCTHasA BJiara.

Kaskapiil kosozer] Kak MCTOYHUK YUCTON TTUThe-
BOH BOJIBI /IOJIZKEH COOTBETCTBOBATH CAHUTAPHBIM
HOpMaM U TipaBuiaM. [lyig ero mpaBuiabHOTO CO-
nepskanust (puc. 3.19) He0OXOAUMO BBITIOJIHSTH
P MEPOTIPUSITHUH.

Koutozern 1osmker ObITH OCHAIIEH XOPOIIEH TI0T-
HO 3aKPbIBAIOIIEICS KPBIIIKOM, 4TOObI U30€KaTh
Ioma/iaiuvA B BOJY HACEKOMBIX, JINCTHEB IEPEBLEB,
IIbIJIX, BBINAIA0IINX OCa/IKOB, MEJIKUX I'DbI3YHOB
Y TIPOYETO BO3MOKHOTO MyCOpa.

Bokpyr HeoOXOAMMO COOPYIAUTH HEBBICOKYIO
orpajy B BUjI€ TJIETHSI U3 MPYThEB U OOBIKHO-
BEHHBIN JIEPEBSIHHbBII 3200p, YTOOBI JOMAITHUE
JKMBOTHBIE HE MOTJIN TPOOPATHCS K KOJIOILY.

Ecyi BBI 110JIb3y€TECh PYYHBIM CIOCOOOM MOJTY-
YeHUsT BOJIbI, TO €CTh OOBIYHBIM BEIPOM, XPAHUTE
ero uncTbiM. OO6s13aTeNIbHO TIEpPEBOPAYMBAIITE
3TO BEAPO BBEPX JHOM JMOO cTaBbTe 0OPATHO
B 3aKPBITBII KOOI I10CJIe TOro, KaK IepeTnan
BOJLy B CBOE BEJIPO.

[IpoBosuTe TpoOdUIAKTIUECKHE OCMOTPHI  He-
CKOJIBKO pa3 B To/1. J{yist ocMoTpa riyboKoi 1max-
TBI WCIOJIBb3YHTe 2JeKTPOOHAPh WU JIAMITY
¢ pedIeKTOpPOM, OIyIeHHbIe Ha BepeBKe BrIyOb
maxThl. BHUMaTebHO TOHAOMOANTE, HE Yro-
JIAJIA JTW B KOJIOZIET] TITUTIA UJIVM MEJTKUI TPBI3YH.
B Takux ciyyasx Hy)KHO IOJHOCTBIO OTKAvaTh
BOMy W3 KOJOMIA, a MOTOM €ro Tpoje3nHdu-
upoBarb. Eciu ke BbI IIPOCTO OOHAPYKUJIM
CJIyY4aifHO yHaBIIWN TTOCTOPOHHUI TIPEIMET, €ro
JIOCTATOYHO BBIJIOBUTH CETKOMW, 3aKPEIIeHHOU
Ha JIJIMHHOM IIIECTE.

Puc. 3.19. [pasunbHOe coaepXaHie KonoaLa




[naBa 3. BofocHabXeHe 3eMeSibHOro y4acTka

/lBa wim Tpu pasa B rof 00s13aTeNbHO HYKHO
YUCTUTH KoJiofiell. /711 3TOro M3rOTOBbTE METJIY
u3 0Oepe30BbIX BETOK WJIM BO3BMHUTE TOTOBYIO
meTky. Y Hee JOJKHA ObITh CTajibHas IMIETHHA.
JIt0ObIM 13 9THX MHCTPYMEHTOB HY/KHO ITPOUTHCH
10 CTeHKaM KOJIO/IITa HaJl BOJIOH U TIO/I Hell, cumnIias
HAPOCIIUIT MOX, yOupast i 1 Ipsi3b. ['paBuii co gHa
CJIe/TyeT TIOHSTD, IPOMBITD, & TIOTOM CHOBA 3aChI-
nath 00patHo. CTeHbI MOC/Ie OYUCTKU TIIATEIbHO
MIPOMBIBAIOTCSI, TPsi3Hast Boja youpaercst. ucTorit
KOJI0/1e1] ZIe3UH(MUIIIPYETCST PACTBOPOM XJIOPHOM
nzsectun (10-20 mr wa 1 ). /lng onpenenenus
o0bemMa BOJIBI B KOJIOZIIE CHAYA/IA HY;KHO BBIUKC-
JIUTh €T0 TJIONIA/lb, YMHOKUB JUIMHY HA ITUPUHY.

[Tosryyennyio 1dpy yMHOXKbTE Ha BBICOTY IO/I-
BOJIHOM 4acTH, KOTOpasi U3MepsieTcsl 110 BepeBKe,
orylieHHoi B Boxy. [losyueHHblil pe3ysbrar ym-
HOkbTe Ha 1000 1 mosryunTe OCTOBEPHBIN OTBET
0 KOJIMYECTBE BOJIbI B KOJIO/IIIE.

[Tocne nmeswHGUIMPYIOMUX MEPOTIPUATHIA BOILY
13 KOJIO/IIIA OTKaYaliTe MOJTHOCTHIO, CTEHKH €eI1le Pa3
IIPOMOIITE YMCTOM BOZION. B Teuenue Hemenu moce
YUCTKU KOJIOJIA BO/LY M3 HETO HY;KHO KUTISITUTb.

[TomHuTe, 9TO yrHoTpebIeHNE YHCTONW BOABI —
3aJI0T BAllEro 3/I0POBbS, MTOITOMY HE JICHUTECH
PeryJIsipHO MPOBOJIUTH YUCTKY KOJIO/IIA.

CKBaXXWHbI

M3 Bcex pacCMOTPEHHBIX BUIOB A00BIBAHUS
BOJIBI Ha JIAYHOM y4acTKe HauOOJbIINIA WHTEPEC
BBI3bIBAET HaJMuue COOCTBEHHON CKBAKMHBI
Ha yyactke. OHa 3aHMMAaeT MEHbIIIe MeCTa, HeKe-
JIW KOJIOJZIET], BOJIA JIydllle KaueCTBOM W TIPAKTH-
yecKu He TpeOyeT OUMCTKU U JONOJHUTETbHOI
pumrpTpanmm.

CKBaXXMHY MOXKHO OypHUTb JIETOM U 3WMOIA.
Bo BTOpoMm ciyuae 1eHa Ha OypeHne HIDKe, KakK
rogoputcs: «['oroBb canu jeroms. Jlydine 1o-
3ab0TUTHCST O BOJIE HA Jlade 3apaHee, a TO JIETOM,
BO3MOKHO, HE YAacTCsI n30eKaTh MOJ0POKAHIUS
Ha YCJIYTH W OdYepely 10 3armucu Ha OypeHwue.
[To cneruasbHBIM TUAPOTEOJOTUUECKUM KapTam
CIIEIMAJIMCTBI OIPEIEIAT TPUMEPHYIO TIyOUHY
BOJIOHOCHOTO CJIOSI M IIPOCYUTAIOT CTOMMOCTH
U JIJTATEIbHOCTD paboT.

HCCOMHGHHO, IIpenuMyuecTs  y CO6CTB€HHOﬁ
CKBaKMHBI MHOTO, HO TIOPO¥ OHM BCE MOTYT yCTY-
IIUTh TIepe/i OMHUM BECKUM HEJOCTATKOM — CTO-
UMOCTBI0 pabot mo Oypenuto. OxHako 060 BceM
IO TTOPSIZIKY.

Ha ceromuamnuii ieds CyIecTByeT /iBa TUTIA CKBa-
JKUH: Ha TIeCOK, Wan (puabTpoBble (OTHOCUTETHHO
Hernybokue — 10 30 M), ¥ Ha M3BECTHSIK, UM ap-
Te3uaHckue (rayorHa MoxkeT 1oxoauTh 10 100 m).

Mecyanas

[Tecuanas ckBakuna (puc. 3.20) Gypurcs no 6m-
JKaii1ero BOJIOHOCHOTO CJIO, KOTOPBIN 3ajieraeT
B IecyaHbIX rpyHTax Ha Tyoute ot 10 mo 30 m.
BypeHrie TPOU3BOAUTCS JIOBOJIBHO OBICTPO —
3a ofuH-1Ba pabounx jHst. CpoK cIrysKObI TaKoi
CKBQKUHBI HAMPSIMYIO 3aBUCUT OT KAUeCTBA CETKH
Ha 06ca/iHO#T TPyGE U TIPaBIIIBHOTO BHIOOPA HACOCA.

W3 oreuecTBEHHBIX TPOU3BOAUTENEH TTOOUIET
Hacoc «Maubiiy» ctoumocTbio 1 Teic. pyo.

[Ipu mpaBUIBHON KCILTyaTallud CKBaXKUHA TIPOPa-
Gotaer 15 Jiet, TIpu HHTEHCHBHOM HCTIOJIb30BAHUN —
e Gostbitie BocbMu. [IponsBonTEIbHOCTD MeCUaHoi
cKBaKUHBI cocTasJisieT 710 0,8 M3 /4, osTomy oHa 1ipu-
TO/IHA JUIsI VICTIOJIB30BAHMST TOJIHKO HA HEOOJIBIIIOM
JIAYHOM YUYACTKE TIPH MAJIOM TIOTPeOIIEHNI BOJIBL.



CKBaXXWHbI

IIpy KOHCTPYMPOBAaHUM TIECUAHOW CKBAKUHDI
HE MCIOJIb3YIOTCsT 0bcasHbie TpyObl. B xom uaer
OIHA KOJIOHHA M3 TPpyO YepHOTO WU OIMHKO-
BAHHOTO METAJIJIa, KOTOPbIE COEAMHSIOTCS JIPYT
C JIPyroM cBapkoil miaum pesnboil. Omara Tpybda
UCIIOJIB3YeTCst Uit 00CAJKM TPYHTa, a Jpyras
dbusbTpoBasbHas. Ha konile atoil TpyObI Mpo-
CBEPJIMBAIOTCS  OTBEPCTUsT I 3ab0pa  BOJIBL
Ha nwux ycranaBnuBaercst ceryaTbiii (GUIbTP,
9TOOBI TTPEOTBPATUTD MOTA[aHie TIeCKa B BOJLY.
[TpaBaa, mpu penKoM MCIOTB30BAHUH CKBAYKU-
HBI €CTh BEPOSITHOCTb, UTO Yepe3 HECKOJIBKO JIeT
(usbTp 3a0BETCST UIIOM U BBIH/IET U3 CTPOSI.

HOCKOJIbe BO/1a B IecyaHoi CKBaKMHE IIOCTYIIA€ET
C BEPXHUX BOIOHOCHBIX CJIOEB I104YBbI, TO TOBOPUTDH
ocee CTOHpOHeHTHOﬁ YUCTOTE HE ITPUXO/IUTCA, 1109~
TOMY 4€PE3 HECKOJIbKO lIHefI 11ocJie O6OPYHOB3HHH

Puc. 3.20. CkBaxuHa Ha Necok: 7 — BOJOYNOPHBIN CNOR TUHBI;
2 — BOJIOHOCHbIIA CTI0V Necka; 3 — ceTHarbiii unbTp; 4 — Hacoc;
5 — [MNHA; 6 — HACOCHbI MPYHT; 7 — ryCaK

00si3aTesIbHO caiiTe BoAy Ha aHaius. B gaHHOM
cilydae cJe[yeT 3aKa3aTh OaKTepPHOJOTMYECKUit
1 XUMHUYECKUH aHaIN3 BOJIbL.

[1aBHOE TIPEMMYINEeCTBO CKBaKUHBI HA MECOK —
HpreMeMasi CTOMMOCTh ¥3-32 MaJIOW TIyOUHBI
Gyperust. JIist 1 M CKBaKMHBI OHa OyieT cocTaB-
ssth ot 1000 10 1200 py6. Croma GyayT BXOIUTD
PacXojIbl IO JIOCTABKE MaTePUAIOB HA MECTO, CTOU-
MOCTb KOJIOHHBI U3 TPYO, a TaKKe MPOKAYKH [I0 T10-
SIBJICHUST TIPO3PAYHOI BOZIBL. ECiin IpeinonoRuTh,
YTO TIeCUYAHAs CKBKMHA OKasKeTCs riryOrHoi 20 M,
TO ee CTOUMOCTb cocTaBuT 20—22 ThIC. PyO.

bypurest 1o BomonocHoro ciost (puc. 3.21), 3ane-
Talollero B M3BecTHsIKe Ha riryoure ot 50 g0 200 m.

Puc. 3.21. bypeHuie apTe3naHcKoi CKBaXMHbI




[naBa 3. BofocHabXeHe 3eMeSibHOro y4acTka

OcHOBHOE TIPEUMYTIECTBO MAHHON CKBAKUHbBI —
BbIcOKast BojooTaada (10 100 m3/4), moatomy
Ha Jade, rae MPelycMOTPeHbl HGacceliH, cayHa
1 HECKOJIBKO CaHy3JI0B, OHA TIPOCTO HEOOXOANMA.
Ecth Takke BapuaHThl OypeHUsI apTe€3MAHCKOI
CKBa)KMHBI HA HECKOJBKO JTAUHBIX YYACTKOB WJIH
Ha 11eJI0€e Ca/I0BOe OOIIECTBO.

Eute onno nipenmyIiiecTBO BOJbI U3 TaKOUM CKBa-
JKMHBI COCTOMT B TOM, UTO €€ KayecTBO 3Ha4M-
TeJIbHO BbITIE, YeM 13 Kojio/na. C TOUKM 3peHust
CaHUTAPHBIX HOPM HCIIOJIb30BaHNWE apTe3uaH-
CKOI BOJIBI — camoe HajieskHoe. Benb ona 1o-
crynaer us riybokux cioes (6osee 20 M) u pu
MPaBUJIBHON AKCIIyaTaIlliy XOPOIIO 3alluiiieHa
OT BHENIHWX WMCTOYHUKOB 3arpsianenus. Bopa
U3 apTe3MaHCKOIl CKBaKUHBI He TPeOyeT OYncT-
K1 1 00e33apaKiBaHusI.

E,Z[I/IHCTBCHHOG, 4TO OBLIO 3aM€4Y€HO, 9TO IIPEBbI-
meHne pacCTBOPEHHOI'O JKeJsie3a B BOAE M ITOBbI-
IIEHHAs KeCTKOCTh. JTU CBOMCTBA IMPpUXOAUTCA
YCTPAHATDH C ITIOMOIIbIO CUCTEMbI BOAOOYUCTKH.

[nybuna 3ajeranusi BOABI B BallleM pailoHe
olpeziessieTcsa 10 CIeIUAJbHBIM Teojie3nye-
ckuM kKapram. CaMoOCTOSTeJNbHO TPOOYPUTH
CKBAKMHY Ha TaKylo rJyOMHY BPsI JIM yAaCT-
Cs1, TIOATOMY TIPUIETCS TPUOETHYTh K MOMOIIH
CIIEIMAJINCTOB.

[TpeaiaraeM BaM 3aHATHCS OYypPEeHHEM CKBaKMHBI
JIO CTPOUTEIHCTBA IoMa 1 6J1aroyCcTpoiiCcTBa y4acT-
Ka. B TmpoTuBHOM cilydae TIPHUETCS COKAJIETH
00 MCIIOPYEHHBIX HACAKICHUSX WU IOCTPONKAX,
BeJlb J17ist OyPEHVsT CKBOKUHBI BaM TIPUJIETCST 00e-
CIIEYUTh JOCTYII K y4acTKy OYPOBOI yCTaHOBKe.
Bech mporecc Mosker 3aHSATH OT 5 10 15 mHeid,
MOATOMY K YYaCTKY MOJKeT TO/beXaTh He OJIHa,
a cpasy TpU Ipy30Bble MallMHbL B mepsoii Oy-
JIeT HaXOAUThCsi OypoBasl yCTaHOBKA, BTOpPast
IpeAyCcMOTpeHa I IPOKUBAHUS OpUTabl,
a TPeThsI — BOJIOBO3KaA.

[Tpon3BoANTENHHOCTD aPTE3NAHCKON CKBAKUHBI
HaIPSIMYIO 3aBUCUT OT €€ [HaMeTpa, a [0JIr0Bey-
HOCTh — OT KadecTBa 00canku. Boibop Tpy6 st
3TOW TEXHOJIOTWH U OHA CaMa BapbUPYeTCs B Pas-
HBIX KOMIIAaHUSIX, KaK M PacIieHKH Ha OypeHHue.
OGcajnbie TPyObI, KaK MPAaBUJIO, UCIIOIb3YIOTCS
CTaJIbHbIE, HO B TIOCJIE/IHEE JeCATUIeTHE pruMe-
HAIOTCSI METAJIONIACTUKOBBIE., CTajibHbIe TPYObI
COEIMHAIOTCS CBapKoi anbo pesnboil. Capka
HexeJaTesqbHa U3-32 TOTO, YTO B MECTaX COE/u-
HEHWIT BeposATHO oOpasoBaHue Kopposuu. Ecim
cBapka OblLjIa IIPOBeJeHa HeKayeCTBEHHO, TO MO-
TYT OCTaThCsSI MUKPOOTBEPCTUSI, KOTOPbIE CO Bpe-
MeHEeM HauHyT YBeJIWYUBATHCSA. B mambHeulrem
3TO MOJKET MPUBECTU K TOMY, YTO TPsI3HAs BOJA
OyzeT monaaaTh B CKBa)KUHY U OHA TIOCTENEHHO
BBIUIET U3 CTPOS.

[Tocsie Toro Kak CKBaskMHa MPOOYpeHa, ee HaJI0
MIPOMBITh /0 YUCTOW 1O BHENTHUM IIPU3HAKaM
BO/IBI. Best yctaHOBKA 3amepsieTcst, U BJIAJIENIbITY
BbIJAETCS ACIOPT, B KOTOPOM JOJIKHBI OBITH
yKasaHbl TJyOnHa, 1e0UT, BhICOTA YPOBHS BOJIbI
U IPyTHe XapaKTePUCTUKU CKBAKUHBI.

[lena mo Oypenuio u obcaake CKBaKWH ycCTa-
HaBJIMBAETCs 3a MOTOHHBIA METP W B PasJjnd-
HBIX KoMIaHusix cocrasiser 1500-2400 pyo.
B 3aBUCUMOCTH OT BBIOOpA KOHCTPYKIIH.
JlorosapuBasich 0 1ieHe OypeHusi, He 3a0y/bTe,
4TO B CTOUMOCTH TaKKe BXOIST 00cajika, CTOU-
MOCTh TPYO 3a/laHHOTO THUTIA W JaMeTpa, Mpo-
KauyKa CKBaKUHBI, €e KOHCTPYKIIUS, a TaKKe
[pUe3/] TPYIIIbI CIIEIUATNCTOB Ha Balll yYacTOK.
TakuMm oOpaszom, o0mas 1eHa CKBaKUHbI OyaeT
HAMPSIMYIO 3aBUCETh OT TJIYOWHBI 3ajieTaHus
BOJI Ha JIAYHOM yYacTKe W MOXKET JOCTHraTh
60—100 TbIC. PyO.

ApresnaHckasi CKBaKMHA — JIOJITOBPEMEHHOE CO-
opyskeHwue, oHa criocoOHa mpocyxutb 30—50 Jier.
ITO 3aBUCHUT OT TPYHTA, B KOTOPOM OHAa HAXOHT-
cst (puc. 3.22), ycaoBU 9KCITyaTaIlMu, KadyecTBa



CKBaXXMHbI
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Puc. 3.22. PacnonoxeHne CKBaXNHbI HA NECOK U apTe3NaHCKON CKBaXUHbI: T — rycak; 2 — (hunbTp; 3 — KECCOH; 4 — aBTOMATUKA;
5 — rUAPOAKKYMYNATOP; 6 — HACcOC

Oypenus u cOOPKY CKBaKMHbL TeM He MeHee UH-
TepecyiTech CPOKOM rapaHTUK Y KOMIAHUM, OKa-
3bIBAIOIIEN yeayru 1o Oypennio. B pasubix opra-
HM3AIUAX 9TU CPOKU BapbUPYIOTCs OT 3 110 6 J1er.
[ToMHKTE, YTO MOKET HACTYIIUTh MOMEHT, KOT/a
pueTcst TPUOETHYTh K PEMOHTY CKBaKUHbI, 110-
STOMY JIEP/KUTE TIOABE3]] K Hell OTKPBITHIM.

HaubGosee yactble MPUUYMHBI BHIXOAA CKBAKHU-
Hbl U3 cTpos (puc. 3.23) — yMeHbllleHue ee
nebuTa WiM yxXyjlleHue KadyecTBa BOJbI, o0Opa-
30BaHMeE IMMecKa M, KaK CJe/ICTBUE, 3aujinBaHue
CKBa)KMHBI, a TaKKe MOJOMKa 000PYZOBAHUS
110 BOJIOTIOTHEMY .

OnHO#M M3 MPUYMUH TIOJIOMKH BOJOTIOIHEMHOTO
000pyIOBaHus MOXKET CTaThb ero OOphIB B pe-
3yJbTaTe M3HOCA U3-3a UIUTEJIbHOU 9KCILTyaTa-
1. OOPBIB MOKET TaKsKe MMPOU3ONTH 110 BUHE

HEKOMIIETEHTHBIX CIICHUAJIMCTOB 110 PEMOHTY,
KOTOpPbI€ HEKaYEeCTBEHHO 3aMEHNJIN HOI‘py)KHOﬁ
HaCOC [Jid CKBaKUHDBI.

Puc. 3.23. bypeHue apTe3nanckoi CKBXKIHbI




[naBa 3. BofocHabXeHe 3eMeSibHOro y4acTka

KauecTBO BOIBI MOJKET YXYAIIUTHCS B CBSI3U C TEM,
4TO M3HOCUJIACh 0OcasHas TpyOa, HapYIINIACh
repMEeTUYHOCTD CATBHUKOBBIX YCTPOUCTB HJIU 3a-
TpyOHOI 1lemMenTanuu. B Takom cirydae uepes obpa-
30BaBIIMECS TPELIMHBI ¥ CBUIIM MOKET TI0IaaTh
TIECOK.

Ecim cuusuics n1e0UT CKBaKUHBI, HEOOXOUMO
MPpUHUMATh CpoYHble Mephl. [Ipeskie Bcero mpo-
BepbTe BOIONOIAbEMHOEe 0060pyI0BaHWE U CO-
crosnue Tpy0, o6eciieunBaIoIINX BOLOIOLbEM,
CBEphTE XaPAKTEPUCTUKH TTOTPYKHOTO Hacoca
C €TO0 MaCIOPTHBIMU TaHHBIMU. OUeHb YacTo TPy-
ObI 3apacTaioT OTIOKEHUSAME JKeJe3a, BCIEACTBIE
yero 3acopsiercs U GuabTp. OTI0KEeHNS CI10Cco6-
Hbl 00pPa30BBIBATH ILIEHKU, KOTOPbIE OBIBAIOT
pasanyHoil TosmuHbl. [Tox Bo3aelicTBUEM CUJIBI
TSKECTU TIJIEHKA MOJKET OTOPBAThCS U OCECTb.
OHMM 13 BapUAHTOB CHUIKEHMS 1e0rTa MOKET
cTaTh 3apactanue GuiabTpa U3HYTPU. PeMOHTHBIE
paboThl HAIIPSAMYIO 3aBUCST OT BUIa HEIOJIAIOK.

B kauecTBe poGUIaKTUKKA BHYTPEHHIOIO TOBEPX-
HOCTb 0OCaAHBIX TPYO M (DUIBTPHI HEOOXOIUMO
OYUIIATh OT OCAAKOB Yepe3 1—3 roja nocJe Hava-
JIa NCTIOTb30BAHSI.

CkBaKMHA YHUCTUTCS CIEIUAJbHBIMU  METall-
JIMYECKUMU epiiaMyu U cKpeOkamu. Takoii epin
HAIMOMUHAET 0 BU/Y METALINYECKYIO OOJIBAHKY
oM 0,5—1 M ¢ 3aKperIeHHON Ha Hell CTaJTbHOI
poBosiokoit auamerpom 0,5-1,5 mm. CrpeOku
BBITIOJTHSIFOTCSI U3 CTAJIbHOMN TPYOBI ITTMHOM /10 4 M.
Jlnamerp ckpebka momkeH ObITh Ha 10 cM MeHbIme
aramerpa obcagHoi TpyObl 1 husbrpa. HuskHuMit
KOHEI[ TPyObI pa3pe3aercsi Ha HECKOJBKO IMOJIOC
(5-6), Koropbie OTTHOAIOTCS /IO BHYTPEHHETO
JMamerpa KOJOHHBL K BepxHemy Kparo TpyObI
MPUBAPUBAETCS MITHIPh, HA KOTOPOM KPEIHUTCS
tpoc. CKBasKMHA YHUCTUTCS OIyCKaHUEM CKpeOKa
cBepxy BHM3. MOKHO Takke 0OOpYHIOBAaTh WH-
CTPYMEHT JIOBYIIIKOH, TTOABEIICHHON CHU3Y, Ty/Aa
Oy/IeT CKaIIMBaThCst 0casok. PaboTast cKpeOKoM

C JIOBYUIKOI, BaM He IPUJIETCA JieJlaTh IIPOKay-
Ky CKBaKMHBI, 4TOOBI YAQJIUTh HAKOIMBIIUNCS
0Ca/IOK.

Kpome toro, st urctku TpyO cyiiecTByoT 60-
Jiee TIpoecCuoHANTbHBIE CITOCOOBI, KOTOPbIE BbI-
MOJTHSIOT KBaJAU(PUIIMPOBAHHBIE CIEIUATNCTDI.
K HuM otHOCcATCA caenyloniue.

O Meroz cBaOMPOBaHMsT OCHOBBIBAETCSI HA YHCT-
Ke C TOMOIIIBIO TTOPIITHST, yCTAHOBJIEHHOTO Ha Oy-
pusibHOiT TpybGe. CBab COCTOMT M3 CTAJIbHOTO
JIVNCKA Ha TIEPEXOJIHON IITAHTe, MMEIOIIETO Pe-
3MHOBDII KJIallaH.

(0 PeareHTHBIiT METOJT ITPELyCMATPUBAET PACTBO-
peHHne OCA/IKOB PEaKTUBAMM, CPEIU KOTOPBIX
BBIJIEJISTIOTCS.  HEMTPATN3aTOPhI, BOCCTAHOBHU-
TeJn U KoMIuiekcooOpaszosaresu. [1o cocrosi-
HUIO PeareHThbl OBIBAIOT PA3IMYHBIMU: KUK~
MM, Ta3000pa3HBIMU U TBEPABIMU (TIOPOIIKH
U TPaHY.JIbI).

Heifirpamusatopsl croco6CTBYIOT 00pa3oBaHUIO
PaCTBOPEHHBIX COJIEN, BOJIBI 1 ra3000pa3HbIX CO-
e/IMHEHUI1 B IIpollecce peakiuu. Harie Bcero s
IIPOMBIBKI CKBA)KMHBI HCIIOJIB3YETCST COJISTHAS
KHCJIOTA KPerocTbio He Menee 27,5-31 %.

BoccranoBuresn criocoOHbI PaCTBOPATDL COE/IN-
HEHHA KeJjle3a B BUJAE OKUCJIOB JKeJjie3a U TUAPO-
OKHMCJIOB. I[JIH 9TOI0 MCIOJIb3YETCA IOPOIIOK
AUTUOHUTA HATPUI.

KomruiekcoobpasoBatesin HCIOMb3YIOTCST TSI BOJIO-
3a00PHBIX CKBaKWH, KOTOPbIe HEYCTOUUMBBI
K KkucjaoTaM. [l 3TOro npumeHsieTcst mopomnioK
tpunosmdocdara HaTpUsS WU TekcameTadoc-
cdara natpus. B pesyibrare peakimu skese3o
BCTYTIa€T B COEAMHEHNE, KOTOPOe MPaKTUYeCKH
He BBITIQJIaeT B OCA/IOK.

JIJIsT  BOCCTAHOBJIEHUST CKBRKWHBI pPeareHTaMu
HEOOXOIMMO CJIOKHOE 000PYI0BaHIE, COCTOSIIIEE



Hacoc

13 NePe/IBUsKHON KUCJOTHOHN U 3aJIMBOYHOI €MKO-
CTeii, yCTPOICTBA /Il TepMeTU3alui CKBaKUHBI,
Hacoca /Ui epeKayKy KUCIOTDL, IIIJIaHTa ¢ BEHTU-
JISIMU M 3PJUQPTHON CUCTEMBI C KOMIIPECCOPAMHU.

O ImmysabcHBI METOJ CIOcOOEH BOCCTAaHOBHUTH
NeOUT TIpY TMPOBEJEHUN B3PBIBHBIX PabOT
B CKBJKUHAX, KOTOPbIE UMEIOT (QDHJIHTPBI € TPYO-
YaThIM ¥ CTEP;KHEBBIM KapkacoM. B poum
B3PbIBUATOIO BellleCTBa BBICTYIIAET J€TOHUPY-
TONIUH ITHYP.

O B wmetoze aeKTporuipaBInyecKkoro yiapa uc-
TOUHUKOM 9HEPTUM CJIYKUT MOIIHBIA 3JIEK-
TPUYECKUI paspsijl, KOTOPLII 110CIe10BaTe b-
HO IIPOM3BOIUTCS 110 BCeil inHe (puibTpa.

O Ecau B TpyGe 0O0HApY KEHDI TPETIIHBI, CBUIIN
WA Pa3pbIBbI, TOBPEKACHHYIO YacTh HEOO-

XOJIIMO U3BJieub. B ciydae CUJIbHOTO U3bsTHA
TPyObI U3BJIEKAIOTCS YACTSMHE, [IPU ITOM OHK
Pa3phIBAIOTCS B MeCTax 00Pa30BaHMs KOPPO-
sur. YTob6bI gocTaTh TPYOBI, MCIOAb3YIOTCS
PeLyKTOPHBIE JIEOEAKN C TaJeBOil CHCTEMOI
U THIpaBIMYeCKUe JTOMKpaThl. V3BieueHue
TPy — JIEJI0 CIIOKHOE ¥ COBEPIIAETCS TOJIBKO
B TOM CJIy4ae, eCJIi HEeJIb3st OMYCTUTh BHYTPb
HOBYIO 4aCTh MEHBIIIETO [HAMETPA.

YT00bI JIyyYllle 3HaTh, KAKOM HHCTPYMEHT UCIIOJIb-
30BaTh JJIs1 pabOTHI, JIydllle YTOUHUTH Crierudu-
Kaiuio 0OOPY/IOBaHUSI B MACIOPTHBIX JMAHHBIX
Ha cKBaxkuHy. [ToMHUTE, 4TO PEMOHTHbIE PAOOTHI
MIPOBOJISITCS ¢ COOJTIOIEHIEM BCEX HEOOXOIMMBIX
Mep 110 TeXHUKe Ge30I1aCHOCTH ¥ OIIBITHBIMU KBa-
JUUIUPOBAHHBIMY CITEI[UATUCTAMMU.

Hacoc

Bol onpenenninch ¢ TeM, oTKyzaa Oyaere g00bi-
BaTh BO/Y Ha y4acTKe — U3 KOJIOAIA, IecyaHoi
WJI apTe3uaHCKol cKkBakuHbL Tenepb ciemyer
pelnTh elle OANH He MeHee Ba)KHBI MOMEHT:
KaKOW Hacoc OYeT WMCHOIb30BaH sl TOIbeMa
BOJIbI Ha ITOBEPXHOCTDH U JIJIST 3aKaYKK ee B BOJIO-
HAIOPHBIN OaK.

[Ipeske YeMm MOKyNaTh HACOC, BBISICHUTE JIJISI
cebst coemyioniye BaxkHbIe (haKThl: Kak TIyOOKO
HaXOJUTCS Ha ydyacTKe BOJIOHOCHBINA CJIOM, Ka-
KOiT 00beM JKUIKOCTU Bbl Oy/ieTe MCII0JIb30BaTh
B JIeHb, BJara HYKHA TOJBKO JUJIsI MOJINBA WA
TIOJTHOCTBIO OUHIIEHHAS JIJIsT CHCTEMbI BOZOCHA0-
JKEHUST IOMA.

Jlist 3a6opa BOjibI B HEOOIBIIOM KOJIMIECTBE MOK-
HO HCII0JIb30BaTh PY4YHbI€ HACOCHI UM KOJOHKY
(puc. 3.24). Oxpnaxo cerojust 6osee aheKTHB-
HBIMU B IPUMEHEHUN CUUTAIOTCS JIEKTPUYECKHE
HaCOCBL

Puc. 3.24. Py4Has KonoHka




[naBa 3. BofocHabXeHe 3eMeSibHOro y4acTka

He ctout cpasy HemooleHMBATH MPEMMYIIECTBA
pyunoro Hacoca. Ero addextuBHOCTD TIPU Ma-
JIBIX 00beMax MOTPeGIISIEMON BOIBI HEOCTIOPUMA.
Ha maynpIx y4yacTkax OueHb 4acTO MPOMCXOAST
1epebou AIEKTPUUYECTBA, MOATOMY PYYHON HACOC
Beerzia 00ecreynT HeOOXOAUMBIM BEIPOM BOJIBL
Taxoit Hacoc cTaBUTCS TOJIBKO B CKBAKIHAX, BOJIA
B KOTOPBIX 3ajieraet Ha riyoute He 6osee 8 M. OH
npecTaBisieT co00M KOPITyC ¢ MOPIIHEM, KOTO-
PBII IPUBOUTCS B /IefICTBIE IITOKOM, TIPOITYIIeH-
HBIM 4epe3 BBIMYCKHYIO TpyOy (puc. 3.25). It
JIBE YaCTH UMEIOT JIJINHY, KOTOPas TI03BOJISIET T10-
rpyzKaTh HacoC ¢ 3aryoserreM B Boy Ha 0,5—1 M.
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Puc. 3.25. YCTpolicTBO py4HOro Hacoca: 7 — py4ka; 2 — npueoj
MOPLLHS; 3 — CnMBHasA TPyOKa; 4 — KOPMyC HAcoCa; 5 — raiika;
6 — Waiba; 7 — Pe3nHOBbIN CanbHUK-KNanaH; 8 — nopLIeHb;
9—o6onT; 10 — thnaHew; 77 — BNyCKHON kNnanaH; 72 — thnaxew
CO LUTYLEPOM

[IIToK MBrOTOBJIEH U3 TOHKUX JIOPaeBbIX TPYO.
Hacoc BbIBemmmBaeTcst B CKBasKMHY, IITOK Bpala-
eTcst pyukoil. Ecii Bozia B CKBasKMHE MU KOJIOJIIE
3ajieraeT riyosKe 8 M, HCIOJIb3YeTCsT CKBasKMHHBIN
HACOC, KaK [TPABUJIO, 3JIEKTPIYECKII.

Cpean 271eKTpUYeCKUX HACOCOB BbIIEJSIOTCS TO-
BEPXHOCTHbIe 1 HOrpy:kHble. llepBbie U3 HUX
YCTaHaBJIMBAIOTCS HAJI YPOBHEM BOJIbl, BTOpblE —
1ojt HuM. {11 U3roTOBJIEHUS 2JIEKTPOHACOCOB MC-
HOJIb3YIOTCSL HepKaBelolas CTalb U BOJOCTOMKUE
HOJIMMEPBDL.

[oBEPXHOCTHBI

YcranasianBaetcsi TaKuM 00pas3oM, 4TOOBI OT HI3a
AJIEKTPOJIBUTATEIST [0 MUHUMAJIBHOTO YPOBHS
BOJIBI PACCTOSIHUE COCTABJISLIO He Gosiee 7 M
(puc. 3.26). /lng yBesudeHUsS MOIIHOCTH Bca-
CBIBAHUS ¥ TIO'bEMA JKUAKOCTU ¢ OOJIbIIEit TIy-
OUHBI MCIIOJIB3YIOTCST UHKEKTOPBL. [Ipu pabote
C TIOBEPXHOCTHBIM HACOCOM CJIEZYeT COOIIONATD

2

Puc. 3.26. [MogHatvie BOAbI U3 KOMOALA C NOMOLLbK) MOBEPXHOCTHOMO
HacoCa: 7 — HACOCHAst CUCTEMA; 2 — BEHTUNSALMOHHBIIA CTOSIK;
3 — BcacbIBatoLLLas Tpy6a; 4 — Konozel



Hacoc

TEXHUKY OGEe30IaCHOCTH, TaK KaK 3TOT TPUOOP
nurtaetcst ot anextpudectsa (220 B). /lannbrii By
TpebyeT UCIoIb30BaHus (DUIIbTPA U3 HEPIKaBero-
IIell CTaIu B BUJIE CETKH, KOTOPas 3allUIIAeT HACOC
OT TIPOHMKHOBEHMS B HETO KPYITHBIX YACTHIL TPSI3H
u riecka. [ loBepxHOCTHBIE HACOCHI OYEHD TIPAKTUYHbI
U JIOJITOBEYHBI B UCIIOJIb30BAHUH, CPOK UX CITYKObI
coctasJyisieT 710 15 set. VI3 eBporneiickix npousBo-
JIMTeJIeN Ha HAllleM PhIHKE MTPeICTaBIeHbI ITOBEepPX-
HocTHble Hacochkl oT Wilo, VMtec (Tepmanust),
Pedrollo, Nocchi (Mramms) u ESPA (Mcnanmus).

Pganom B npusamke, 1HO KOTOPOIO 3aChIIaHO Iie-
CKOM, yCTaHABJIUBAETCS PYUYHOU HACOC Ha CJIyvaid
OTKJIIOUYEHUS DJIEKTPUYECCTBA.

Ob6mamaer psigom  npenmytnects (puc. 3.27).
Taxoit Hacoc MOKHO TIOTPY>KaThb B BOAY Ha IJIy-
OWHY 0 5 M ¢ MUHUMAJIbHBIM PACCTOSTHUEM
OT JIHA CKBaXXKMHBI 15 cM, OH Masio Becut (He 6O-
Jee 4 Kr), B KOHCTPYKIIMM OTCYTCTBYeT Bca-
ceiBamolas Tpyba, oOpaTHBIA KJallaH BCTPOEH
BHYTpb. llorpy:Hoil Hacoc ycTaHaBJIMBaeTCs
B CKBQKMHY, BHYTPEHHMI MaMeTp KOTOPOii
6oubiire 10 em. [leiicTBrie mpubGopa OCHOBBIBAETCS
Ha TOM, YTO JlaBJieHue JJIs T0/beMa BOJIbl CHU3Y
€O3/1aTh HAMHOTO TIPOIIe, YeM OTKAaUuNBaTh BO3IYX
U TSIHYTh KUJIKOCTD CBEPXY.

[Torpy:xHoit Hacoc 06OPYIOBAaH PE3MHOBLIM IILTAH-
romM, y00HbIM /151 TIosinBa jietoM. Hemocratok —
HECTIOCOOHOCTD BBIIEPKMBATH TEMIT PabOThI OoJTee
2 4, HeOOXOAMMOCTD JeJIaTh IepepbiB Ha 20 MUH.

JlarHbie HACOCHI [isT 3a60pa BOJBI CYMIECTBYIOT
JIBYX BUJIOB: BHUXPEBbIE MOTPY:KHbIE W IIEHTPO-
GesKHble CKBAKUHHBIE.

[TepBbie U3 HuX OGOJIblIe pPeAHA3HAYEHBI IJISI
3ab0pa 4YMCTON BOJBI, COlep/KaHue B Heil mpu-
Meceil JO0JKHO cocTaBisTh He Oosee 40 r/m°.

[Ipumenenve Hacoca TpW 3aTrPsSI3HEHHOM BOJIE
IPO3WT TEM, 4TO arperat ObICTPO BBII/IET U3 CTPOSL.
OH crouT Jemiesse, 4eM LHEHTPOOEKHDBIH CKBa-
JKUHHBIM  Hacoc. BuxpeBble Hacochbl JeadaTcsd
Ha OJHOCTyIE€HYaThle W MHOTOCTyTIeHUaThIE.
Kaxmgas crymenn mpezcrasisger coboil pabouee
KOJIECO, U3TOTOBJICHHOE U3 JIATYHU W obecredn-
Balolllee HAIlOP BOJIBI.

I TINT TN T
4

N

6

7

— 14

=0,5m

V/ /Y

Puc. 3.27. Cxema paboTbl NOrpy)XHOro Hacoca: 7 — Konozel,;
2 — nyckarenb; 3 — MemOpaHHbiii 6ak Ha 24-500 n; 4 — 6710k
aBTOMATIIKM; & — BEHTUNb; 6 — NNACTUKOBbIE M METANINYECKIE
(OUTUHMA, 7 — Tpy6a; 8 — KabesNibHbIE CTSHKKI YEPE3 KaxXble
1,5 M; 9 — TpOC U3 HEPXKABEIOLLEN CTanu; 70 — 3NeKTpU4ecKni
kabenb; 17 — coeanHuTeNb; 72 — 00paTHbIN Knanax;

13 — Hacoc; 74 — NonmaBKOoBbIN BbIKNKOHATENb



[naBa 3. BofocHabXeHe 3eMeSibHOro y4acTka

Bropsie Hacocwl 6osiee OPOTHE TI0 CTOMMOCTH.
ITO CBSI3aHO C TEM, YTO OHU OCHAIIEHBI GOJIBITIM
KOJITYECTBOM CTYTIEHEH ¥ SBJISIIOTCsT GOJIee MOTII-
HbIMU B pabote. IleHTpoOeKHbIE HACOCHI CIIO-
COOHBI K 3200py BOJIBI ¢ OOJIBITIM KOJUYECTBOM
pasandHbIX mpuMeceii — 10 10 r/m3,

BoiOupasi morpysKHOW HAHOC TSI CKBasKUHBI,
mpesk/ie BCEr0 COOTHecuTe auameTpbl. Masasg
pasHuIla B padMepe He TI03BOJIUT OIyCTUTD IIPU-
6Op Ha HYKHYIO TJIyOUHY, 8 CJAUIIKOM OOJIBIION
3a30p HE CMOXKET OOeCIeynTb €ro IMOJHOTO
OXJTAK/IEHUS.

BoiGupast MOIIHOCTh Hacoca, IIPOKOHCYIbTUPYA-
TECh CO CHELUATUCTOM. DTOT BaKHBI MOMEHT MO-
JKET B IIOCJIEAYIONIEM ChITPaTh HETATHBHYIO POJIb
BO Bceil pabore BOLOCHAGKEHNUS, eCII 11000paTh
HEBEPHYTO MOIIIHOCTH HACOCA JIJISI CKBAKIHBI.

Hosslit arperat MOHTUPYeETCS TTyTEM OIyCKaHUS
€ro Ha riyOuHy CKBaKMHBI HA TPOCE, U3TOTOB-
JIEHHOM 13 Hepskaseiomieil cram. Obs3arenbHO
1103200ThTeCh O HATMIUN 0OPATHOTO KJIalaHa, OH
YCTaHABJIMBAETCS Tepe]l HauyaJoOM HCIIOJIb30Ba-
HU Hacoca.

[lepen mogkstoueHremM Hacoca yCTaHOBUTE CTa-
OUIN3aTOP HATIPSIKEHUST Ha Jlade, B OOJIBIIIMHCTRE
CJIy4aeB MOJIOMOK U3 CTPOST BBIXOJIUT dJIEKTPUYE-
CKas 4acTh.

Jlugepamu B MPOM3BOJCTBE MOTPYKHBIX HACO-
coB sBIsiOTCs caenyomue Mapku: Grundfos
(Manus), ESPA (Mcuanus), Nocchi, Pedrollo,
Lowara (Mtamug), CAPRARI (Utanug), a Tax-
ke VMtec u Wilo (I'epmanms).

CeroHsi BCIO HaCOCHYIO CHCTEMY MOKHO aBTO-
MaTHU3UPOBATh ¥ CO3/aTh aBTOHOMHYIO CHCTEMY
BozloCHAGKeHMs. B criermain3npoBaHHbIX Mara-
3MHAX MOKHO BBIOPATH TOTOBBIA KOMILIEKT 060-
PYZIOBaHMS CKBasKMHBI, CHaOKEHHOro mpubopa-

MU YIIpaBJIeHUs], aBTOMATUUYECKUM BKJIIOUEHUEM
U BBIKJIOYEHWEM JBUTaTels U HeOOXOJUMbIMU
JaTYUKAMU I BOZOCHAOKEHUS B aBTOHOMHOM
peskuMe. Y CTaHOBHB TaKyl CHCTEMY, BbI He Oy-
nere GeCIIOKOUTHCS O Teperaiax AaBJAeHMs BObI
B KpaHe.

BbiGupast Hacoc Jist CKBaKUHBI WJIM KOJIO/IIA,
B TIEPBYIO OY€pPe/lb HEOOXOAMMO MO3HAKOMUTHCS
CO BCeM PazHo0OpasueM, MPe/ICTaBICHHBIM Ha PhIH-
ke. CHauasa 1I0OCMOTPUTE, YTO MPe/JIaraeT oreye-
CTBEHHBIN MPOU3BOUTEND, TOCKOIBKY 9TO TPE/I-
Jioskenue obsi3aTenbHo Oyiet neiniessie (puc. 3.28).

Bosbmum cripocom nosb3yercs morpyskHOI Ha-
coc «Maurbitirs ieHoit 1000—1200 py6., umeronii
3aIUTY OT 3JIEKTPUYecKoro neperpesa. Mmeercs
Takke GoJiee MOIIHBII OTEUeCTBEHHBIN MOrPYIK-
Hoit Hacoc «ITomus» croumocthio 1500 pyo.

Hawu6oJiee oMy IsIpHBIME MOJIEISIMU TIOBEPXHOCT-
HBIX HAcocoB (puc. 3.29) aBagiorcs «Aruienby,
«Kama 10» 1 Geopycckmii «Ilaecces. DNeKTpOHHBII
«Kama 10» crour 3700 py6., «Aruzesb» — 2300 pyo.

Puc. 3.28. MorpyxHoii Hacoc Ans KONoALa 11 CKBXWHbI
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Puc. 3.29. MoBepXHOCTHbIN HAcOC

N3 eBpomelickux MapoK TMOJBb3YIOTCST CIPOCOM
U OTJMYAIOTCS XOPOIINM Ka4eCTBOM HACOCHI
Grundfos, quamnasoH IieH B 3aBUCHMOCTH OT ITPO-
usBouresbHocT cocrapisier 20-30 Toic. pyo.
Wranbsiackast Mosiesib morpyskaoro Nocchi 6ymer
crouth ot 10 ThIC. py6. VI3 Beex HAcoCOB, nMe-
IOIUXCST HA PBIHKE, MO CJIOBAM CHEINAJINCTOB
U Jrojiell, paboTaionMX ¢ HUMU KasKIbli IeHb,
HAJ/IE’KHOCTBIO Y KAUeCTBOM OTJINYAIOTCS HEMeIl-
KHe TIPOM3BO/IUTENH, a TAKKe MOTYePKUBAIOTCS
npermyiecTsa Hacoca « Masibllin».

Beibupasi nacoc, Bcerjia TOMHUTE O COOTHO-
IIeHNH TIeHbl U KavecTBa. Jlydiie B3sATH Hacoc,
MOAXO/AIMN 110 Pa3dMepaM CKBAKMHbBI, HY>KHOI
MTPOU3BOAUTETBHOCTU W KOMILJIEKTAITAH.

dunbTpauusa Bofbl

Panb1iie, roBops 0 Bojie M3 CKBaKUHBI, MHOTHE XO-
3sieBa UCXO/IUJIN U3 TIOHSITUS, YTO BOJIA, TIOJAHATAS
¢ TIIyOUHHBIX CJIOEB 3€MJIH, MTPOIILIA TIATEbHYIO
ounctky. CerojiHsd € COBPeMEHHON 3KoJoTHEN
CJIO’KHO T0JIAraThCsl HA OYMCTKY TOYBOH. BaskHo
nepesl BBEJEHNEM CKBAKUHBI B 3JKCILTyaTaIlUio
cath Boly Ha aHanus (puc. 3.30). ITo moMoKeT

-I T ‘E.
| -

Puc. 3.30. Cuctema MHOrOCTYNEHYaToii 04MCTKIA BObI

BaM HE TOJIbKO OIIPENEINTh COCTaB U CTEIEeHb 3a-
IPABHEHHOCTH BOJIbI, HO ¥ MIPABUJILHO 11000paTh
duabTp st ounictku (puc. 3.31). CerogHss HUKTO
He coMmHeBaercs B ee HeoOxomumocTH. Criocobd
OYMCTKU ¥ KOJIMYECTBO (DUIIBTPYIONIMX DIEMEHTOB
B K)KJIOM CJIy4ae TOJA0UPAIOTCST WHIMBULYATHHO
M 3aBUCAT OT KQ4e€CTBA BOJbI U HYKJL IOTPEOUTEISL.

Puc. 3.31. Ounbtp ang Boab!
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[Iponiecc oumctku Boabl (puc. 3.32) mosrkeH
COCTOSITh M3 HECKOJbKUX ITAIOB, MOTOMY YTO
HW OJWH HE AaeT ITOJHOIEHHOTO €INHOBPEMEH-
Horo pedysbrata. OH MOXKeT BKJIIOYaTh B cebs
CJIeIyTOTI[HE ATATIBI: MEXAHWYECKYIO U YTOJbHYIO
OUYUCTKH, ylaJeHUue COJIEN TSIKEJNbIX MEeTAJIOB,
cMsITYeHHe BOJIbI, OIepsKaHue HyKHOTO KHCJIOT-
HO-11e10uHoro Oananca (pH).

Mexannyeckas thunbTpaums

Takasa duabtpanusa (puc. 3.33) npeanosaraet
OYMCTKY BOJIbI OT IleCKa, B3BEIIeHHBIX YaCTUI]
U pKaBYMHbL. MeTasmmueckas ceTka 3a/1epsKBa-
eT KpyIlHble YaCTUIIbl, 2 KepaMUYeCKU HaroJI-
HUTEh — MeJikue. Mexanndeckuii GuabTp ycra-
HaBJIMBAaeTCs HA BXO/le B cucTeMy (DUIbTpAIN
KaK I1epBbIii 9Tall B cucteMe ouncTku. biarogaps
MEXaHUYECKOU OYMCTKE MOKHO M30aBUTHCS
OT MYTHOCTHU BOJIbl, Pa3JIMYHBIX IIPUBKYCOB
U 3a11aX0B, JOOUTHCS TPO3PAYHOCTH U ITATOHA
I[BETHOCTH.

Baxnyto posib B 1aHHOM cirydae urpaer (huihb-
TpyIolas 3arpysKa, criocobHasi 3a1epKarh pas-
quyHble TpuMec. OHA 3aChITIAeTCsT TOPUCTHIMU
CJIOSIMU, KOTOPbIE COCTOAT U3 Pa3JINYHBIX 3€PHU-

Pue. 3.33. OunbTp rpy6oii 041CTKN ¢ BO3MOXHOCTbH MPOMbIBKIA

CTBIX MaTepPHasIOB, TAKMX KaK II€COK, KePaM3HT,
JAPpOOJIEHBIN AHTPALUT U T. 1.

Wcnomb3yeTrcd peuHOl 1 KBapIEBbIN TECOK. ITOT
MaTepuas COAEPKUT OKCUJl KPEMHUSI U PACTBO-
pUMBIE COEIMHEHMS KaJIbINs, JKejie3a M MapraH-
a. B kBapIieBoMm 1mecke cogepKuTces HeOGorbInas
MIPUMeECh U3BECTHSIKA.

Y

Puc. 3.32. Cxema 1cnonb3oBaHus (OunbTpos: 7 — MUNbTP MEXaHN4ECKON 04YNCTKM, 2 — (DINLTP TOHKOW O4NCTKM;
3 — YCTaHOBKA 00€3XKeNe31BaHNA; 4 — YCTAHOBKA YMATYEHUS; 5 — YTONbHbIN (DUNLTP
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JIpoGJIeHBIN aHTPAIIUT UMEET Pa3HOPOIHBII CO-
CTaB, YTO II03BOJISIET B3BEIIEHHBIM YacTHUIIAM
rry0ske TPOHUKATH B Hero. [TocKobKy aTOT Ma-
TepHras UMeeT MEHbIITYIO TJIOTHOCTD, OH SBJISIETCS
BEPXHUM CJIOEM B JIBYXCJIONHBIX (PUIbTPaX.

Kepamaut mosrygaercst BeJeacTBie o0Kura riim-
HJHOUW Macchl B TevYax, U3 Hee BBIHUMAETCS yiKe
TOTOBBIN MOPUCTBHIN U TPaHyJIUPOBAHHBIN Mate-
puai. /lng GuabTpoB KepaM3UT OTCenBaeTCs NN
APOOUTCS KPYIIHBINA ¥ BEIOUPAIOTCS MOAXOIIINE
3JIEMEHTBHI.

B xauecTBe noji/1ep;KUBAIOIIETO CJI0S B MEXaHye-
cKOM (bUJIbTPE MPUMEHSIETCS TaPHET Pa3IMYHOTO
cocTtaBa. YacTHIIbI 3TOTO BelecTBa pacipeiesis-
10TCsI B GUIIBTPE TAKUM 06Pa3OM, 4TO 00JIaJIAIOTIIE
HeOOJIBIITM BECOM 3JIEMEHTBI OCTAIOTCST B HIKHET
4acTh pesepByapa, a 6oJiee KPYIHBIE ¢ BHICOKUM
yIIeJIbHBIM BECOM PACIIOJIaraloTcs B BepXHEH ya-
CTH 3arpy3Ku. ITO CIIOCOOCTBYET y/IaJIEHIIO B3Be-
IIEHHBIX YACTUI] PA3JIMYHOTO pa3Mepa.

CmsiryeHue Bopgbl

Boz[a CMATYAETCA 3a CHET HMCIIOJIb30BaHUA CIIe-
IMHUAJIbHBIX 3A4CBIIIOK, KOTOPbI€ BIIMTBIBAIOT XJIOP,
Cyﬂb(i)aTbI, METAJIJINYECKHE COJIN U IPYTUe TAKE-
Jible COC€/IMHECHMA.

Hawubosiee meiicTBEHHBIM B 9TOM CJIy4ae OKa-
3BIBAETCSI UCIIOJIb30BaHME aBTOMAaTUYECKOTO
dbunbTpa-ymaruntens (puc. 3.34). B ocnose
ero paboThl JIEKUT TIpoilecc oOMeHa MOHAMH,
JKECTKHe COJIM PACTBOPSIIOTCS B BOJIE, 3aMEHSIAChH
Ha MSTKHE, He 00pasyioline TBEPAbIX OTJOXKe-
HUH. ABTOMaTHYeCKUH yMSATUUTEb IIPE/ICTaBIeH
MJIACTUKOBBIM ~ pe3epByapoM, KOTOPBINI HMeeT
yIpaBJSIoONniii 6J0K U 6ak, T/ie XPaHUTCs U TO-
TOBUTCS PereHepupyonuii pacTBOp. AKTUBHAS
3achlllka — MOHOOOMEHHAst CMOJIa, Yepe3 CJIOU
KOTOPOI TIPOXO/IUT 5KECTKAsT BO/IA, TOCTYTIMBINAS
B GusabTp. B 5TO Bpems B Bojie MOHBI KATbIINA

N Mariuvs 3aMEHAI0TCA Ha MOHbI HaTpud, COAEP-
JKalllTueCA B CMOJIE.

bak, rme XxpaHuUTCSI pereHepupyionuii pacTBop,
HEOOXOIMM JIJIT TOTO, YTOOBI BCTYNUTH B JICii-
CTBYE B MOMEHT, KOT/Ia CIIOCOOHOCTD CMOJIBI K T10-
TJIOIIEHUT0 CHUBUTCS /IO ONPEIeJIEHHOTO YPOBHSI.
Kak mnpasuio, takue (hpuabTpbl CHAGKEHbI CIIEIH-
aJIbHOM KHOIIKOWM CUTHa/ia pacxojoMepa, KOTO-
PbIii yKa3bBaeT Ha HEOOXOAUMOCTD MTPOBEIECHIS
perenepupyioiiero mnpoiecca. CBoiicTBa MOHO-
0OMEHHON CMOJIBI BOCCTAHABJIMBAIOTCS 3a CYET
nofayn B (bUJIBTP pacTBOpA MOBAPEHHOW COJIN.
[TporcxoanuT 06paTHBIN MPOIECC 3aMEHbI HOHOB
B CMOJIE, TIOCJIE YeTO BCe 3arPsI3HEHUS TIOCTYIAIOT
B apeHas. [Iporecc mpoMbIBKY (hubTpa 0OBIYHO
3aHUMaeT 2—3 4 B 3aBUCUMOCTH OT Pa3MepOB.

Puc. 3.34. OunbTp ANg CMATYEHUS BOABI: T — KPbILWKA; 2 — 0aK;
3 — (hUNbTpytoLLAS 3aChiNKa; 4 — pe3epsyap 13 NnacTuka
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B coBpemeHHBIX (UIbTPAX MPUMEHSIOTCS CHH-
TEeTUYECKUE CMOJIbI, KOTOPBIE OTJINYAIOTCS Ha-
JIEKHOCTDIO U JJOJITOBEYHOCTBIO, UX CPOK CJIYKOBI
MOJKeT ObITh OT 6 710 8 J1er.

Koppekuus pH

HopMmasibHbIi KUCIOTHO-IEJIOYHON OaTaHC BOJBI
MO/IZIEP;KUBAETCS] C TIOMOIIBIO KOppPeKTopoB pH,
KOTOPBIE HOPMAJIU3YIOT PabOTy CUCTEMbBI OYUCTKH
U TIPEIOTBPAIIAIOT KOPPO3UTO MeTasIoB. /lanabIit
aTan GuabTpanuu HeOOXOAUM s BOABI KakK
¢ Hu3KkuM coziep:kaneM pH (menee 6), Tak 1 ¢ Bb-
cokunM (6oJiee 8). TTomuwmTe, uTO ONITUMATBHBII pH
MMUTHEBON BOABI — 7—8. YpoBeHb KUCJIOTHO-IIIE-
JIOUHOTO OajlaHca KOPPEKTUPYETCS TPUPOTHBIMU
KaJIbITUTAMU — PaCTBOPSSACH B BOJIE, OHU TIOBBI-
marot pH, wiu ke mobaBieHreM B BOJIy BEIIECTB,
KOTOPbIE TOHWKAIOT ypoBeHb PH.

Ecim Bozia 06J1a1aeT OBBIIIEHHBIM COIEPKAHUEM
JKeJe3a, HeoOX0uM (GUIIBTP, KOTOPBIN TTOHU3UT
cojlepsKaHue 9TOr0 MeTaslia Jo HOPMbI. Takue
(UIBTPBI CIIOCOOHBI YAAIATH JKEJI€30 W Mapra-
Hell, KOTOPble COEPKATCS B BOJIE B PACTBOPEH-
HOM BHUJIE.

B xauectBe (husbTpytonieit OCHOBBI MCTIOTb3YeTCS
cpefia, cozieprKaniast IByoknch Maprania. OHa sB-
JISIeTCs KaTaIN3aTOPOM OKUCJIEHUS, IPH KOTOPOM
pacTBOpPEHHbIE MapraHell 1 JKelie30 B Bojie oOpa-
MIAIOTCS B TBEPJIOE COCTOSTHUE ¥ BBITIA/IAIOT B BUIE
0Ca/IKa, a BIIOCJIEC/ICTBUY BLIMBIBAIOTCS B JIPEHAXK.

YronbHas chunbTpaums

3aBepIaroM 3TalloM OYUCTKU CYMTAETCS YTOJIb-
Hasd (QUIBTPAIUs. YTOJIb CIIOCOOEH YHUUTOKHUTH
HEIPUSTHbIE 3allaxy, YAAJIUTh CBOOOIHBINA XJIOP,
PacTBOPEHHbIE OPraHWYECKUe COeMHEHMsT U 0be-
CIIEYNTH BOJE TIPO3PAYHOCTh. [IpuHIMIT pabOTHI

YTOJILHOTO (DUITBTPA HA3BIBAETCSI «aICOPOIHsT». ITO
IPOIIeCC 3ajIePrKaHIsd MOJIEKYJI 3aTrPS3HSIONINX Be-
I1IECTB TIOBEPXHOCTBIO JIPYTOT0O TBEPIOTO BEIIECTBA.

B xavectBe (pumbTpa BBICTYIIAET AaKTUBUPOBAH-
HBI yTOJIb, 3aCHIITAHHBIN B CTEKJIOTLIACTUKOBLIN
pesepByap. B HacTos1ee BpeMst ak THBUPOBAHHBII
YTOJIb U3TOTABJINBAETCS U3 KOKOCOBOW CKOPJIYIIbI,
KOTOpasi UMeeT IMOPUCTYIO CTPYKTYPY U ITPaKTHye-
cKH He ctupaercsi. VIMeHHO Oirarofapsi st4encToit
CTPYKType yriist U GOJIBIION MOBEPXHOCTHOI
IJIOIIA/IA COCTAB BOJIBI yJIyUlllaeTcs, a ee 11BeT
M 3arax MeHSAIOTCS. Y TOJbHBIN (PUIIBTP PeKOMeH-
JIyeTcst MEHSTh OINH pa3 B 3—6 Mec., 9TO 3aBUCUT
or oObema MOTPeOISAEMOIT BOABI U Pa3sMeEPOB
camoro (uibtpa. [TomuuTe, 9T0 He 3aMeHEHHbIHT
BOBpeMst (QIIIBTP MOKET TPUHeCTH HOJIbIIIE BPE/Ia,
YeM I10JTb3bI.

(DI/IJIprbI MeXaHMYEeCKOH OUYMCTKH yCTaHaB-

JIMBAIOTCSI HA MECTe BXO/la BOJOIPOBOJA B JIOM
(puc. 3.35). [I1s1 aTOTO B TPYOBI HYKHO BPE3aThCst
u ycTaHoBUTH GunbTp. [lepen HuMm u mocsie Hero

Puc. 3.35. Cuctema dunbTpauum Bofb!, YCTaHOBMEHHAS B IOME
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HOMEIIAeTCs 3all0pHasi apMaTypa, YT00bl (PUIIBTP
ObL10 YI06HO CHUMATh ¥ YUCTHUTb.

Pasmep dusbTpa HanpsamMyio 3aBUCUT OT Juame-
Tpa TpyObL. [ToMHUTE, YTO Yem GoJIbIle AuamMeTp
BOJIOTIPOBOJIHOM TPYOBI, TeM OGOJIbIIHA (HUIbTP
BaM TIOHAZ00UTCSI.

[lepen mokymkoi mogymaiite 3apadee, OyJeT Ji 3TO
MOHTa’K Ha TOPU3OHTATILHOM OTPE3Ke TPyObI HJTH Bep-
TUKaIbHOM. He KaK/IbIi IIPOM3BOANTEb UMEET Bapy-
AHTBI BEPTUKAIBHOTO Kperiexka puibTpa. MoHTax JTy4-
111€ JIOBEPUTD CIEIIUAUCTY WK XOTsT ObI CAHTEXHUKY.

Takum 06pasom, Boja, MPOIIEAIIast BCe YPOBHU
OYMCTKH U OCBOOOIMBIIASICS OT B3BEIICHHBIX TIPH-
Meceil, OpraHNYeCKUX BEECTB, U3JIUIITKA JKeIe3a,
Maprati@a U XJopa, CTAaHOBUTCSI TIPUTOAHON JIJIst
MOTPeOIEHNS B TTHIILY.

Heobxomumbrii Habop GuabTpoB OyaeT Harpsi-
MYIO 3aBUCETh OT aHAJIN3a B3ATOW TPOOI BOJIBL.
ToJbKO 3Hast TOAPOOHBII aHAIN3, MOKHO OIIpe-
JIeJIUTh, HyKEH JIM BaM CMSTYUTENb TSI BOJIBI
nu Koppextop pH.

[TeiiTe HA 310POBBE U TOJTBKO YUCTYIO BOJLY!

BopoHanopHble cOOpYXeHUs

BoicTpouB Kosozient uiv ipoGypHUB CKBaKUHY, BbI
obecrieunyin cebd HEOOXOAMMBIM 3aIlacOM BOJbI
Ha Bce BpeMs NpeOblBaHMsI Ha JaYHOM YYaCTKe.
CoracuTech, 4To IIOTPATUTh TAKUE YCUJIMS Ha 10~
ObI4y BOJBI, a TEHEpPb €llle U MPOI0JKATh HOCHTh
ee B JIOM Kak/Iblil pa3 B Beape Oy/er Hebmaropas-
yMHO. COBpeMeHHbIE CTPOUTEIbHbIE MaTePUaJIbl
I03BOJISIOT IIPOBECTU BOAOIIPOBOJL HA 1a¥e B JIOM,
JIETHIOIO KYXHIO ¥ rapaxk. ITposkuBas GOJIBIIYIO
4acTh BPEMEHH B TOPOJACKHUX KBapPTUPAX CO BCEMU
ya00CTBaMU, TPYAHO NPEACTaBUTH ceOs Ha jgade
6e3 KasKI0JIHEBHOTO KOM(OpTa.

BryTpumomoBas cucrteMa BOJIOCHAOKEHWS TTPEJI-
T0JIaraeT, 4To BJIara IoJaeTcst K KaskIoMy Heob-
XOMMOMY OOBEKTY, i COCTOUT M3 BOJIOHATIOPHOTO
WJIA TUIPOITHEBMATUYECKOro Oaka, Hacoca U BHY-
TPEHHUX TPYOOITPOBO/IOB.

Wneanbublii BApUaHT — BHYTPEHHSS cCTEMa BOJIO-
cHAOKeHMsI C aBTOMATUIECKOI Oe306arieHHoi BojIo-
MOTbEMHOU YCTAaHOBKO, HATTOPHBIM BO3/IYIITHO-
BOJITHBIM OAKOM U MTEPUOIUYECKH JAEHCTBYIOIUM
HACOCOM, CO3/IAI0NINM HEOOXOINMOE JaBJIeHIE
B BOJIOIIPOBO/IHOM ceTH Ge3 3aracHoro Gaka.

[To sxoHOMHMM pacxoa METATTMYECKUX WJIN
IJTACTUKOBBIX TPy6O OesballleHHasi yCTaHOBKA,
pacmoJio;KeHHas B TO(BaJIe JI0Ma, He nMeeT cebe
paBubiX. Ecii BbI mproOpesid ruaporTHeBMaTH-
geckril 6ak (MO-ApyroMy — HAMOPHBII BO3IYIITHO-
BOJISTHOM), TO Ha 4Yep/lake MOKHO YCTaHOBUTD
BOJIOHAIIOPHBINA. JTH JIBa YCTPONCTBA 0becTiedn-
BalOT MEXaHU3AIWIO U MOJHYI0 aBTOMATU3AINIO
BOIOCHAOKEHTISI.

B 3aBUCHMOCTH OT yCTaHOBJIEHHBIX 0GBEMOB HOTpPE-
Gy1sieMOil BOZIbI BBIOMpaeTcsi 000pyI0BaHUE COOT-
BETCTBYIOIIEl TpousBouTesibHOCTH. CylecTByeT
BapHaHT TOPU3OHTAILHOW HATIOPHOM ITUCTEPHBI
(puc. 3.36), The TpemycMaTpUBAETCsS KOHCOJb,
K KOTOPOH KPEIUTCST HACOC, a TakkKe THapO(OH.
OH MOAKITIOYAETCsST MEKIY HACOCOM M OTOOPHBIM
TPyOOIPOBOIOM 1 0OECIIEYMBAET MOCTOSTHHOE aB-
TOMAaTHYECKOE PeryJupoBaHKe BOAOCHAOKEHNSI.
OGopyoBaHue JOJIKHO 0053aTEJBHO yCTaHAB-
JIMBATbCA B 3alllUII[€EHHOM OT XOJIOJJOB N 3aMO-
po3koB Mmecte. OT KoJIOAIIA K HACOCY IMPOKJIa-
JIBIBAETCST BOJIOTIPOBOJI, KOTOPbIN TOAHUMAETCS
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Puc. 3.36. ['0pu30HTaNbHAs HaNOpHas LMCTEPHA C 3aKPENEHHbIM
Ha Heil HacocoM: 7 — BCaCbIBAOLLWIA TDYOONPOBOZ; 2 — HanopHas
LMCTEPHA; 3 — [1BUraTeNb; 4 — HAcOC; & — HanopHbIA TPYOONPOBOL

1o BepTuKaau He Oosbite 5—7 M. Ecom BbicoTa
OKazasiach 6OJIbIle, HeOOXOAUMO MPUMEHSITh MO~
TPYZKHOM MJIH TJIYOMHHBII TTOPITHEBbII HACOC.

B kosozient ycranaBimBaetcst BcachiBaoias Tpyoa,
KOTOpas MeeT IIpreMHbIi Kaanad. OH 3aiumiaer
CHUCTEMY OT BBITEKaHUST BOJIbI OOPATHO B TOM CJIy-
Yae, €CJM HACOC BBIMIEN U3 CTPosi. TpyborpoBos
U3 KOJIOJIAa IIPOKJIAJbIBAeTCs 110 3eMJjle U Be-
nercst K Hacocy. CienyeT HMOMHUTB, YTO IYyTh
Tpy6ONPOBO/IA JIydllie BBIOUPATD 110 MPSIMOM, TaK
KaK 4YacTble TOBOPOTHI ¥ W3THOBI 3aTPYIHSIIOT
BcacbiBafue. TpyOOIpoBO/ AUAMETPOM OT 25 MM
YKJIQJILIBAETCS B 3eMJIe Ha TryOuHe 1 M, yTerisier-
cs1 M 3acblraercst TpyHToM (puc. 3.37).

Tpy6OIPOBO/I, BBIXOISIIHIT U3 HACOCA, TIOCTYIIAET
K HaropHoMy pesepByapy (puc. 3.38). O6parure
BHUMAHUE, YTO HATTOPHBIN TPYOOTIPOBOI CIIEyET
YKJIA/IBIBATh POBHO TIO BOCXOJISAIIEl IUHUU K Ha-
cocy. Ilpunrmm eiicTBusT pabOTHI HATIOPHOI
IMCTEPHBI 3akJiovaercsa B cienyiomeM. Korma
BOJ/Ia 3aKayMBaeTcs B pe3epByap, BO3/YX, pac-
MOJIOKEHHBIN BBITIIE 3epKaja BOJBI, HAYMHAET
C)KMMATBCS, a ero JiaBjeHue mnoBblinaeTcs. [Ipu

>

Puc. 3.37. Yknaaka tpy6onpoBo/a B TPAHLLEH:

1 — TexHonoryeckas Tpyoa (MCnonb3yeTcs NONMNPONMIeH0Bas
KaHann3aunoxHas anametpom 11 cm); 2 — BoaoNPOBOAHAs Tpy6a;
3 — webeHb; 4 — ytennutens (MeHONPONUNEH); & — rPyHT

Puc. 3.38. [waponHeBMaTuyeckuin 6ak
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HAIOJIHEHWW Pe3epByapa HAINOJOBUHY CXKAThIT
BO3/lyX CIOCOOEH TOJHUMATh BOAY Ha BBICO-
Ty 10 8—10 M. VimMeHnHO TO3TOMY B HAMOPHOI
IACTEpHE TaK Ba’kKHA TePMETUYHOCTh. B ciyuae
HEOOXOIMMOCTH YCTaHABIMBAETCS CIIETINATbHBII
KJIamaH, KOTOPBII TO/IKAYMBAET BO3/IyX B IIUCTEP-
HY CO CTOPOHBI BCAChIBAOIIEH TPYOHI.

CTosK ¢ BBIXOZSIIEH U3 IIUCTePHbI BOJOW BeJleT
HaBepx 1 00513aTeJIbHO JIOJIKEH UMETh 3aIipaio-
HIMI U CIIyCKHOW KPaHbI 1TOCJIE KaXK/0T0 U3MeHe-
HUs HarnpaBjenus (puc. 3.39).

OpuH 13 c1mocoOOB HAKOTIJIEHUS BJIATH — HATIOP-
HbBIIT OaK, KOTOPBIN yCTaHABJIUBAETCS B BHICOKOM
MecTe, M3-3a Yero Bojla 110/lBepraercs pPe3KuM
TEeMIIePAaTyPHbIM U3MEHEHUSIM U HE PEKOMEH]IY-
ercst it uThst. Hamopuble Gaku WUCIOJIB3Y-

I0TCSL 171l HAKOILJIEHUST BOJBI C 1EJIbIO MOJIMBa
Ca/lOBBIX HaCaKIEHWIl M pacliojiaraiorcs Io-
0/1aJib OT BOJIOITPOBOJIHOM cuctembl. Pe3epByap
JUISL BOZIBI TOJOMPAETCS TAKOTO padMepa, YTOObI
XBaTaJ0 Ha TIOJIMB BCeX HacaxjaeHui. Bosja
B 0aK 3aKayMBaeTCs PYYHBIM WJIM DJIEKTPU-
4eCKMM HacocoM. IIpu MCIoJb30BaHUM BOJIbI
U3 pesepByapa J0JT0e BPeMsI OHa MOCTyIaeT
10/l OJHUM U T€M Ke JaBJeHUEeM, U ITO IIpe-
HUMYIIECTBO yeTaHOBKKU. CTOMMOCTDB HAIIOPHOTO
6aka camoro masoro oobema 560 1 cocTaBUT
4 ThIC. py6., a Gosbmioil Gak obobemoM 4500 I
oboiinercst B 16 Toic. pyo.

[TosHocThIO  (DyHKIIMOHUPYIOMASA — CKBAa)KUHA,
KOTOpasi BKJIIOYaeT 00OPYIOBaHWME HAPY;KHOTO
BO/IOIIPOBO/IA, XOPOIIUI  TOTPY:KHOI  Hacoc,
yCTAaHOBKA HaropHo# 1uctepHbl (puc. 3.40),
3eMJISTHBIE PA0OTHI CIIEIUATNCTOB U TapAHTHUS
Ha T0J Oe3ympedHoil cayskObl OYAyT CTOUTH

Puc. 3.39. HanopHas umctepHa; 7 — BcacbIBatoLLas kKopobka; 2 — Hacoc; 3 — ABuraresib; 4 — 3anopHblii BEHTINb;

5 — 00paTHblil knanax; 6 — HanopHas UcTepHa; 7 — BOZONPOBO
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MUHUMAJIBHO OT 75 Thic. pyb. MakcumaibHas
11eHa MOKET GBbITh B HECKOJILKO Pa3 BBIIIIE.

PaspabatbiBasi cxemy BOZOIIPOBOJIA, IIPOLYMaii-
Te BapMaHT M3MeHeHWH B AajpHenmnem. Eciam
€CTh BO3MOKHOCTh YCTAHOBUTH JIBYXTapU(MDHBIH
CYETUYMK, MOKHO JleJIaTh 3allac BOJbI B HOYHOE

BpeMst 1pu OoJiee HU3KOH TleHe ¥ MCIO0JIb30BATh
ee JTHEM.

Ecin BBl 00paTHINCh K CIIENUAJbHON OpraHu-
3aIUM 32 YCTAHOBKOM HAacoca W BOJIOHATIOPHOW
IMUCTEPHDbI, IIOMHUTE, YTO TapPaHTUIO OHMH Jal0T
TOJIBKO Ha CBOEe 000PYy/I0BaHNE.

Puc. 3.40. YcTpoiicTBO 3a60pa BOZb! U3 LIAXTHOTO KOMOALA C 3/1EKTPOHACOCOM 1 BOLOHAMOPHBIM OaKoMm
B NoaBane (MM): 7 — 3NEKTPOHACOC; 2 — rAPONHEBMATUHECKI 0aK; 3 — BaHHa; 4 — ayLu; 5 — NONNBOHHI

KpaH; 6 — konofel



[naBa 4. Bogonposop

Ber mozBesm Bosy B I0M, OCTaJIOCh JIMIIB cjie-  IIPOBOJL ellle Ha cTafuu dyeprexa. Korma gom yxke
JIaTh Pa3BOAKY TPyOOIPOBO/IA B KYXHIO, BAHHYIO — TOTOB, HECJIOXKHO TIPOBECTH TPYOOIIPOBOI CAMOMY
KoMmHaTy 1 ybopryio. Eciu mom Tosibko B mipo-  (puc. 4.1). [maBHOE — 3HATh, KAKHUE JIJIST 9TOTO BbI-
eKTe, TO JI0O0N apXUTEKTOP 3alJIAHUPYET BOAO-  OpaTh TPYObI ¥ KaK ¢ HUMU paboTaTh.

Puc. 4.1. MoHTax BOJ0ONPOBOAHOI CETI BHYTPU [10Ma TPEBYET OnpeeNneHHbIX HaBbIKOB 11 YMEHWIA, HO BaM MOA UMy CNPaBUTHCS
C 3TM BUOM PaboT CamMoCTOATENBHO
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Bbibop Tpy6

[Ipexae yeM BbIOpaTh, KaKe KMEHHO TPYObI 110-
JIOULYT JIJIs BAIIIETO IOMA, laBaiiTe MO3HAKOMUM-
CsI CO BCEM WX Pa3HOOOpasneM.

Metannu4eckue Tpy6bl

Meranmmyeckne TpyObl (puc. 4.2) CyIIECTBYIOT
Ha PBIHKE YK€ MHOTO JIeT, 0COOEHHOCTH X MOHTa-
’Ka M CBOMCTBA 3aBUCST OT IPUMEHSIEMOTO MaTepU-
asa. CerojiHsI NCTIONIB3YIOTCS CTa/IbHbIE, YyTYHHbIE
U MeJIHbIe TPYOBI, KOTOPbIe 00Iaal0T HECOMHEH-
HBIMH TIPEVMYIIIECTBAMH, HO B TO K€ BPEMS UMEIOT
ompesiesieHHble Hemoctatku. /lo HemaBHero Bpe-
MEHU B JIOMaX HPUMEHSUIUCH CBUHIIOBbIE TPYOBI,
HO C y4eTOM HeGEe30IaCHOCTHU [IJIsT 37I0POBbsI OHU
nepecTajii MCIoab30BaThesl. Metasmyeckue Bo-
JIOTTPOBO/THBIE TPYObI TIOCTENIEHHO YXO/ST B ITPO-

III0e KaK HECOBEpLIEHHbIe M HE OTBEYAIOLINe
COBPEMEHHDBIM MHKEHEPHBIM TPEOOBAHUSM.

CraubHbie TpyObI (puc. 4.3) 110 cux Mop ocTa-
I0TCS CAMBIMU JIETIEBBIMU, TO9TOMY OHU TIO ceit
NeHb TIPUMEHSIOTCS KaK B KBapTHpax, Tak
u Ha gavax. K coxxasnenuio, Takue TpyObI MojBep-
JKE€HbI KOPPO3UH, TOITOMY UCTIOJIB3YIOTCS C TIH-
KOBBIM TIOKPBITHEM CHApPYKM W BHYTPH, YTOOBI
nsbexath moBpeskaenust. OHU UMEIOT BBICOKYIO
TEMJIOMPOBOHOCTD, MOITOMY TPYObI XOJOIHOTO
BoZIOCHAOKeHMST «TTOTet0T>. CTaib — TSIKebIil
Marepual. BHYTpEHHSsT MOBEPXHOCTH TPYOBI
He WIeaJbHO TJAJIKasi, CO BPeMEHeM Ha Heil
HapacTtaeT Hakwib. [Ipocayxar takue TPyOBI
ot 30 1o 40 ser.

[Tpoknaska CTaJIbHOrO BOJOIPOBO/A B JIOME —
ato Ttporecc tnpodeccuonanbubiii. Hapeska,
crubanne ¥ OTIUJIMBAHUE 3AfMyT HE TOJIBKO
yiiMy BpeMeHU, HO ¥ TIOTPeOYIOT OrPOMHBIX (hu-
3UYECKUX 3aTpar.

Puc. 4.2. Metannuyeckue BoA0npoBOAHbIE TPYObI

Pwuc. 4.3. lTpuBbI4HbIE TPYObI 113 HEPXKABEHLLEN CTaNN
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Pwuc. 4.4. HyryHHbie TpyOb

[To cpaBHEHWMIO €O CTaJbHBIMU TpyOaMu dy-
ryuubie (puc. 4.4) crOCOOHBI COTMPOTHBIISITHCS
kopposuu. [IpaBaa, 4yryHn odyeHb TsKeJbI Ma-
tepuas. Takue TPyObI UMEIOT TOJICTBIE CTEHKH,
BHYTPEHHSIS TTOBEPXHOCTh KOTOPBIX IIEPOXOBA-
Tagd. OHM MOAXOJAT K UCHOJIB30BAHUIO B CCTEME
KaHAIM3AIUN U BojocHaOKeHus. UyryHHbIE TPY-
ObI HE TIOKPOIOTCS PKABYMHOI 1 JI0JITO He OYayT
BBIXOAUTH U3 cTpost. CpoK ciry:KObl TaKOI KaHa-
muzaruu — ot 80 1o 100 ser. Yyrynubie TpyObI
COEJIMHSIOTCS  YIVIOTHSIONUMU  TIPOKJIAJIKAMU
u pactpybamu. B 3aBuCHMOCTH OT Beca BbIIEJIs-
IOTCS1 TPH THIA TPYO: OUEHD TSIKEJIbIE, TSKEbe
n cpegHue. Ha HUX HaHOCHTCS ClielMaTbHBIN
AHTUKOPPO3UMHDBIM CUJIMKATHO-3MAJIEBBINA CJIOM.
Taxue TpyOBI 06J1IAI0T BBICOKOW MTPOYHOCTBHIO,
OHM CTOHKUE K TeperaiaM TeMIepaTryp 1 UMeIoT
HU3KUH K03 DUIMeHT pacimpeHus.

Meaubie TpyOBI (pHic. 4.5) MO MpaBy MOKHO
HasBaTh JJUTHBIM BOAONPOBogOM. OO MX TO-
JIOKUTEJIbHDBIX CBOfICTBaX 148 HpeI/IMyH_IeCTBaX
MOKHO TOBOpPHUTH OeckoHeuno. CTOMT Hayarh
C TOTO, YTO MEIHBIH BOJOMPOBOJ TIPOCTYKUT
CTOJIBKO, CKOJIBKO CTOMT Barl ioM. Kak MuauMyM™M
ato 70 Jet, MeaHast Tpyba He TOCTapeeT, He WC-

Pwuc. 4.5. MeHble TpyObl — KpacyiBble, HO Aoporue

IOPTUTCS ¥ HE UBMEHKT CBOMX KauecTB B paboTe.
Menp obsagaer GakTepUIMIHBIMEI CBONCTBAMHU,
MOCTaBJIsIsT B TPyOax YHCTYIO MUTHEBYIO BOJLY.
Metbie TpyObl He IMOJABEPKEHbI BO3IEHCTBUIO
YJIBTPa(hUOIETOBBIX JIy4eil, He GOSITCS TIepernaion
atMoc(epHOTro JIaBJIeHUs, OCAJKOB W 3aMep3a-
HUI, CIIOCOOHBI PabOTaTh TP AMATIA30HE TEMIIe-
paryp ot —200 °C g0 +500 °C u He 1m0BEpKEHDI
KOPpO3WH.

Pa3 mennbIil BOZOTIPOBO/T HA3BIBAETCS DJTUTHBIM,
3HAYUT, OH CaMBbIii IOPOTOI. ITO HE TaK — JIAaHHbIE
TpyOBI BIIOJIHE MOTYT KOHKYPHUPOBATH C OCTaJlb-
HBIMU MaTepuaIaMU.

Metbie TpyOBI TIPEKPACHO TTOAOMIYT /sl OCHA-
HIEHUS CUCTEMBI OTOIJIEHU ST, XOJIOTHOTO U TOps-
4yero BoJI0CHa0KeH s, Ta3onpoBoga. OHU Jerku
U TPOCTBI B MOHTa)Ke, UX HECJOXKHO pe3aTb
u rHyTh. CaMbIil pacrpocTpaHeHHBbIi c1I0co0 co-
eJIMHEHUST — 3TO BBICOKOTEMIIEpaTypHas Maiika.
OO6BIYHO KCITOJIB3YeTCsT cepebPsSTHO-OPOH30BBIN
MIPUTION, KOTOPBIA PABHOMEPHO PaCIIPe/esisseTcst
10 Beeit moBepxHOCTH. [171st MOHTaKa U OBICTPOTO
u yZ0OHOTO COEAMHEHUST TaKKe WCIOJIb3YIOTCS
(utunrn (puc. 4.6).
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I’

Puc. 4.6. MeHble ytuHM

CrasibHble TPyOBI OCTAIOTCST CAMBIM JIETIIEBBIM Ba-
PHAHTOM IPOKJIAAKK TPYOOIIPOBO/A, HO IIPOIECC
MOJIFOTOBKY JIydlIlle JIOBEPUTH TTPOdeccrnoHatam.
YyryHHbie TPYObI — 9TO UIEATbHDIN BAPUAHT JIJIST
KaHAJIM3a1lnK, OHU HEe UCTOPTATCS U He MOJBEP-
THYTCSI KOPPO3UU JI0JITHE JiecaTuieTust. MemHblit
BOJIOITPOBO/I, ITOIXOJIUT [IJISI T€X, KTO I[EHUT Kaye-
CTBO U JIOJITOBEYHOCTb.

MnacTuKoBbIe, UNK NONUMEpPHbIE, TPY6bi

[Mostenne mracTukoBeIX TPYO (puc. 4.7) cramo
HOBBIM 39TallOM B Pa3BUTHUKU BOJOIIPOBOJHOTO
Jeia. Hossble Texnosoruu n MaTepHaJibl BbITEC-
HAIOT IPUBbIYHDbIE CTa/JIbHbIE M YYT'YHHbIE pr6I)I.
ITO CBSI3aHO C TEM, YTO ILJIACTUKOBBIE TPYOBI
MMEIOT IIPENMYIIeCTBa.

Bo-nepBbIx, onn 6osee CTORKNE K M3MEHSIONIM-
CsI TIOTO/IHBIM YCJIOBUSIM (PE3KOMY TTOXOJIOAHHIO,
IMOHMKEHHOMY [1aBJIEHUIO, BJ/IAKHOCTHU M T. I_[),
BO-BTOPbIX, HE ITO/IBEPKEHDBI KOPPO3UU, KaK MeTaJI-
JIMYecKue TPyObl, IPAKTUYECKN HE TEPSIOT TEILIO
IIPY JI0CTaBKe TOpsYeil BObI, JOJITOBEYHbBI (CPOK
sKCILTyaTaluu gocturaet 50 J1eT) 1 04eHb IIPOCThI
B MOHTa’Ke, yCTAaHOBKE U Hasazke. [lmacTukoBble
TpyObl He 00PaCTAIOT OTJIOKEHUAMU U3HYTPU
1 6e301IaCHBI JIJIS 37I0POBbSL.

Puc. 4.7. TInactkoBble TpYObI U KOMMIEKTYHOLLNE

Kak u s0060ii apyroii Marepual, MOJTMMEPHbIE
TpyOBI UMEIOT PsIJI HEZOCTaTKOB. K HUM MOJKHO
OTHECTHU II0TEPIO 3JIACTUYHOCTHU TP HarpeBaHHUU
1 6OJIbIINI KO9(DPUIIMEHT TeMIIEPATyPHOIO pac-
IIUPEHNs], a TIO/ AeHCTBUEM COJHEYHBIX JIydeit
MaTepuaj ObICTpee cTapeer.

[LracTukoBbie TPYObI MMEIOT OOJBIIOE KOJIH-
YeCTBO PasHOBUAHOCTE. ITO TPyObI U3 IIOJIHU-
OyTuieHa, IOJUITUIEH], TOJUBUHUJIXJIOPHU/IA,
MTOJTUTIPOTTUJICHA 1 JIP.

ITommOyTHIEHOBBIE TPYOBI SIBJSIOTCS 9JIACTHY-
HBIME U TEIIONPOBOAHBIME, CIOCOGHBI TIPOBO-
muth Boxy Ttemreparypoit o +90 °C. Ilpu ux
COEe/INHEHUN UCIIOJIb3YeTCs CBapKa.

IMosmaTHeHOBbIE TPYObI TaKiKe SIBJISIIOTCS
9JIACTUYHBIM U TIPOYHBIM MaTe€PHAIOM B paboTe.
Hesamenumbl B KadyecTBe JJaYHOTO BOONPOBO-
Jla, TaK KaK JIETKO TEePEHOCST XOJOJHbIE TeM-
rmepaTypbl Jake TPHU 3aMepalleil BHYTPU BOjie
6sarogaps cBoell amactuyHocTu. Ilonmaruien
cToeK K Kopposuu. Takume TpyOBI MPOCITyKaT
BaM O4YEHb JI0JITO, MUHUMAJIbHBIN rapaHTUHHBIN
cpok — 50 siet. TTosmatuieHoBbIE TPYOLI UMEIOT
TJTaJIKyI0  TIOBEPXHOCTh BHYTPH, TPOXOJISIIA
BOJIa HE OCTaBJISIET HA UX CTEHKaX OKUCU U OTJIO-
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skerus. HemocTaTok B TOM, UTO TIOJTUATUIIECH TTPU-
MEHUM TOJIBKO JIJIsI XOJIOJHOTO BOJOCHAOKEHUS,
a TIpu TeMmIiepaTtype KUTeHWS BOJbI OH HAaUWHAET
mIaBuThcd. KpoMe TOro, TaHHBIN MaTepuaJl enle
OYeHb YYBCTBUTEJEH K YJIbTPAhUOJETOBBIM
aydaMm. IloauaTusieHoBbie TPYObI COEIUHAIOTCS
dbuTHHTaM# 1 00KMMOM.

B cBst3u ¢ MHOrooOpasmeM Ha PBIHKE CETOMHS
BBIJIEJISIETCST HECKOJIBKO TUIIOB ITOJINITUICHOBLIX
TpyO B 3aBUCUMOCTH OT WCIIOJB3YEMbIX IS X
[IPOU3BO/ICTBA MaTEpUaAJIOB: M3 IIOJHUITUIECHOB
(cumTOro, BBICOKOTO M HU3KOTO JaBJIEHU), 110~
JOyTeHa, MOJMBUHUIXIOPUIA U COTIOJUMEPOB
ITOJIUITPOTINJICHA.

CiuTelii  MoJUATUIEH 00JIafaeT MPOYHOCTHIO
U YCTOMYMBOCTBIO K BBICOKMM TeMIIEPATYPaM.
B mporecce mnpousBoacTBa TpyObI M3 CHIMTOTO
MOJHMITHJIEHA TIPOXOAAT 00pabOTKY MO BBICO-
KUM [IaBJI€HWEM, OJarofaps 4eMy MOJIEKYJIbI
Marepuajia 00pasyioT IOIOJHUTENbHBIE CBSI3U.
ITporecce morHOI 06pabOTKYM HA3BIBAETCS CINNB-
Koii. CerojiHsi CyIiecTByeT YeThIpe BU/a CIIUBKU:
nepokcunnas (PEXa), cumanosasi (PEXD),
moTOKOM ajekTpoHoB B IM-mone (PEXc)
U ¢ IOMOIIbI0 a3oTHbIX coepunenueii (PEXd).
Chipbe, KOTOpOe OBLJIO WCIOJIB30BAHO IS TI0-
JIy4eHUsI JaHHBIX TPYO, HA3BIBAETCS CIIMTBIM
MOJIMITUIIEHOM.

Takue TpyObI CYUTAIOTCS CAMBIM COBPEMEHHBIM
1 TTPOJIBUHYTBIM MaTepUajiOoM B OCHAIEHUW CH-
cTeM BOZOCHAOKEHWsI U OTOIMJeHus. JIerkocTh
B MOHTasKe Tpecc-(pUTHHTaMK TOJBKO 100aBJIsIeT
MOIYJIAPHOCTH CIIUTOMY TIOJIUITUIIEHY.

Tpyost uz nomuunmixiaopuga (IIBX) cambie
JKeCTKHMe M3 BCeX MPe/CTaBJEHHBIX Ha PBIHKE.
OHM TPaKTHUYECKH HE TOPSIT, MAJIO BECSIT, CTONKH
K COJTHEYHBIM JIydyaM, COeJIUHSIOTCS APYT C IpY-
roM ckjenBanmeM. HemocTtaTok 3akJjiodyaeTcs
B TOM, 4TO 9TH TPYObI COAEPIKAT XJIOP.

IMosunponuieHoBbie  TPYObI  HCIIOJIB3YIOTCS
JUISL XOJIOAHOTO W TOPSYEro BOAOCHAOKEHUS,
KaHaJM3aIiu, otorienust. [1o TepMudeckum 1mo-
KazaTeJisiM OHW CXOKHU ¢ TPYOAMI U3 CITUTOTO TI0-
JIMATUIIEHA, HO OTJIMYAIOTCS GoJiee HU3KOI 11eHOi
U TPOCTOTOI B MOHTaxe. COENUHSIIOTCS MEKLY
co0O0I CBapKOIi.

YHUKATbHBIM COETUHEHWEeM MeTajia W Tja-
CTUKA SIBJISIOTCS METaJUIOILIACTHKOBBIE TPYOBI
(puc. 4.8), KOTOpbIE UCIOJb3YIOTCSI B CUCTEMAaX
BOJIOCHAOKEHUST M OTOIJIeHUsT. DT TPyObI CO-
CTOST W3 TPeX CJOoeB. MeXIy NBYMS CJIOSIMU
MMOJIMMEPOB HAXO/JUTCS OJIUH TOHKWUM CJION Me-
Tassia. MeTaJuIomIacTHKOBbIe TPYObI He HY/KHO
cTlauBaTh WJW CBApPUBATh, OHU 2JIACTUYHBI, KaK
CJIEJICTBHE, ACTETUYHBI, JIETKM U JIOJTOBEYHBI.
Merast, npuMeHsieMblii BHYTPU TPYObI, — aJIio-
munuit. Heobxommmo wu3berath €ro KOHTAKTa
C JPYTUMU MeTAJJIAMU B MECTaX COeIMHEHMUS.
MerajutoniacTHKOBbIE TPYOBI CITIOCOOHBI BBIIEP-
JKUBaTh TeMIlepaTypHyIo Harpy3ky mao +95 °C
n KparkoBpeMenHo — 10 +110 °C.

O3HAKOMUBIIUCH CO BCEMU BUAMK COBPEMEHHBIX
TpyO, BbIOepuTe GoJiee MOAXOASIIE It JIOMa,
HeJIOPOTHe 110 LeHe U UjlealbHbIe 110 KaueCTBY.

PaccMoTpuM  CBOWCTBA TEPEYNCIIEHHBIX pPaHee
Tpy6 B Tabiuile — Tak Mpolie cAejaaTbh BBIOOP
(tab. 4.1).

Puc. 4.8. MetannonnacTiikosble TpyObl
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Tabnuua 4.1. Buabl Tpy6

Marepuan

CsoiicTBa

Merawmueckue TpyObl

IIpumenenue

MOHTaxa

Oco6enHocty  MuHuMaIbHAs
1eqa 3a 1 mor. M

Cpoxk
JKCILTya-
TaIUM, JIET

Cranp IToaBepKEHbI KOPPO3UH, Tpy6onposoast | Mydtsr, 13 py6. 30-40
TSKeJIble, BBICOKAST BOIOCHAOKEHUST | YTOJbHUKH, LY — 25 mm
TETJIONPOBOIHOCTD W KaHaim3auu | GUTUHTH,
cBapKa
Uyryn Boubiast Tosmuna crenok, | Bopomposommbie | Yiorasione | Ot 500 py6. 80-100
MeHee 1O/IBEPKEHbI KOP- Y KaHAJIU3aIM- | TPOKJIAIKK Pasmep —
po3uu, TsKesble, CTONKIE OHHBIE CETH, u pacTpyObl 50x2000 mm
K TIepernajam TeMIeparyp, TOJK/IEBbIE
IPOYHbIE, HeaBAPHUITHbIE u (heKaIbHbIE
BOJIOCTOKU
Menn Mauto mogBep:KeHb Tpy6omnposoasl | Kanumisapras 220 py6. 50-70
KOPPO31H; OJINH N3 CAMbIX CHUCTEM OTOILJIe- | BBICOKOTEMIIE- AY — 25 mm
HA/IEKHBIX MATEPHAJIOB; BBI- | gyis1 XOIOAHOTO | paTypHAs Haii-
ACPIKUBACT HEPEIIAaJbl TCM= U TOPSYEro Bo- | Ka, GUTUHTU
TepaTyp; TEMAONPOBOAHOCTD | 100 a 6o apimrsr,
Me/IH B YeThIPe paia BBIIIIE, e —
YeM y CTaJIN; YCTONIMBBI
M Ta30IPOBO/IBI
Kk zefictBuio Y D-usiydennst,
HENPOHUIAEMBI [IJIsT TA30B;
006J1a1a10T GAKTEPUIIIHBIM
JeCTBUEM; IUana3oH pabo-
ynx Temueparyp ot —200 °C
10 +500 °C; He moiBePsKEHbI
CTapeHuIo; CO BpeMeHEM
MOKPBIBAIOTCS TOHKUM CJIOEM
OKIICJIa, KOTOPBII He BIIUsIET
Ha IIPOYHOCTD
IInactukossie Tpy6HI
[onubytunexn DJIACTUYHOCTD, TEILJIONPO- Terbie 0B Ournarn Ort 32 pyb. 45-50
BOJIHOCTH, MaKCHUMaJIbHAas Y — 16 mMm

TeMIleparypa dKCILIyaTa-
uu — 82 °C, noiBep;KeHbl
Boaaeiicteuio Y D-mydei,

yCTOﬁ‘-IHBbI K 3aM€p3aHUIO
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Cpoxk
Marepuan CgoiictBa IIpumenenue ] 3Kc1l1)nya-
MOHTa)a 1ieHa 3a 1 or. M
Tauyu, JeT
[lommatnnen DJIaCTUYHOCTb, TPOYHOCTB, XomomHOE Csapka 15,5 pyo. 50
MePEHOCUMOCTD 3aMep3aHuii, | BomocHaOKeHUe Y — 32 mm
TIOBBITTIEHHAS YYBCTBUTEb-
HocTb K Y D-sryvam, murasst-
Cs1 TIPU BBICOKOII TeMIIeparype
Ciuerit Bricokast nmpounocTs, Bryrpennue Bono- | O6KUMHbIE 36 pyb6. 50
[TOJINITUJICH YCTOWYMBOCTD K BBI- [IPOBO/IHDIE, MeTaJLiye- Y — 16 mm
COKHM TeMIepaTypam, OTONHTENbHBIE, | CKIe My(hThI
KHCJIOPOIOTIPOBOIMOCTb Hapy>KHbIE Ta30-
U BOJIOITPOBO/IBI
Tommsuamxnopuz | Heroprodects, JierkocTb, Obiactb CkiienBanue 18,5 pyo. 50
(I1BX) CTOHWKOCTD 110 OTHOHIEHUIO TIPUMEHEeHUS Y — 20 mm
K Y O-yryuam HMIMPOKa:
CTPOUTENHCTBO
6acceitnos,
MMUThEBOE
BOJlOCHAGKEHUE
[Tomunponunen DJIACTUYHOCTD, TepMe- XoJsoiHOE Caapka 35 py6. B xononnom
TUYHOCTD, TPOYHOCTH, 7 TOpsTIee BOJIO- Y — 25 mm BOJOCHAbKe-
YCTOHYMBOCTD TIPU BBICOKUX | CHabXkeHue, Hun — 50,
TeMIiepaTypax KaHaJIM3aIusl, B ropstaeM — 25
OTOTIJIeHUE
MeTanIomIacTuK | IDJacTUYHBIE, 9CTeTHUHbBIE, Jier- | BomocHabxenne | Ournnrn 85 pyo0. 50
KH1e U JI0JITOBeYHbIe, CIIOCOOHBI | 1 OTOILICHHE Y — 25 Mm
BBIZIEPKUBATH TEMIIEPATYPHYIO
Harpysky +95 °C, kpaTko-
BpeMenHo — 110 +110 °C

Ha wamr B3rJisia, Jiydie BCero MOAONAYT TI0-
JIATIPOTIMJICHOBbBIE WJIM  TTOJIMBUHIIXJIOPUIHBIE
TPyOBIL.

TpyObl U3 MOJUBUHUJIXJIOPHU/IA MEHEe JIaCTHU-
HbIE, YeM TTOJIUTIPOIIIIEH, HO UX BUJL OoJiee acTe-
TUYHBI, K TOMY K€ OHU TIPAKTHYECKU He 60T
yabTpaduoneToBbix aydeil. CkiaenBaHue Bcera
IPOIIe CBapKH, OCOOEHHO B TPYAHOMOCTYITHBIX
Mecrax. [IpaBaa, Bce ati (haKTOPHI MOTYT OT-

CTYIIUTh HA BTOPOII IJIaH IIPU 1IEHOBOM COOTHO-
mennn. [losunponuien gemiessie O cpaBHEHUIO
C TIOJIMBUHUJIXJIOPUIOM, HO JIJISI CBAPKU MTOHAI0-
6UTCS CrIennaTbHBIN ANapar /st HOJTUITPOTINIe-
Ha, KoTopbiit crout 1-3 Thic. py6. [Ipu MoHTa)E
MIPU/IETCS TIPOSIBUTH OCTOPOKHOCTD, TaK KaK Pe3b-
GOBbIE COEIMHEHNST HA METAJLI TIACTHKOBBIE, TI0-
3TOMY K GaTapestM TpyObI U3 TTOJUBUHUIXIIOPU/IA
MIO/ICOE/INHSIOTCS € TIOMOIIBI0 MeTAJITTNYeCKUX
MIEPEXO/THUKOB.
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CoepuHenune Tpy6

[TocKo/IbKY Mbl BBIOPAIU HMOJUIIPOINJIEH U I10-
JIMBUHUJIXJIOPHUJL B KAYECTBE CAMOTO ITPUEMJIIEMO-
ro MaTrepuaja U3 BCex IJIaCTUKOBBIX TPYO, TO Oy-
JIeM paccKasblBaTh O MOHTa)Ke€ MMEHHO JaHHbBIX
Pa3HOBUHOCTEN.

Jlnst atoro Ham TOHAMOOSATCST GUTHHTH U PSIT
uHCTpyMeHTOB. DUTHUHT TIpesiHA3HAYEH JIJIST CO-
eIHEeHVs TPYO JAPYT C APYTOM, CO3/IaHsT U3THOA

Tabnuua 4.2. Buabl utnHros

H3o0paskenue Haszsanue

nJin 1OBOPOTa, pa3BETBJIEHUA, MTOACOECINHEHNA
K CAaHTEXHUYECKOMY O60pyIIOBaHI/IIO nT.nm.

DOUTHHTY BBITIOJIHSIOTCS U3 PA3JUYHBIX MaTEPH-
aoB. CyIiecTBYIOT MOHOTIOJINMEPHBIE, KOTOPBIE
COCTOSAT U3 TIOJUMePa, U KOMOUHUPOBAHHbBIE —
B HUX OJIHA YAaCTh JIEMEHTA BHITIOJTHEHA U3 TTOJIN-
Mepa, a apyrass — u3 Merasuia (tabu. 4.2). Yare
BCETO 9TO pe3bha.

Marepuan IIpumenenue

CoennnurenbHas mydra

[Tomunponmien | CoeiHeHNE Pa3JINYHBIX YYACTKOB
BOZIONIPOBO/IA, [IBYX YYACTKOB TPYOBI,
PyKaBa, nianra 6e3 U3MeHeHUs HallpaB-
JIEHVISI XO/1a TPYOBI.

ITO JeTallb, KOTOPasl COOTBETCTBYET
IMaMeTpy U MaTepuay COeIMHSIEMBIX
Tpyb.

OcuoBnast GyHKINS — FePMETUYHOCTD

coegnHeHnA

T-06pasHbiil GUTHHT

IMosunpormnen | Coeputenue Tpex TpyO APyT ¢ IPYToM,
puyeM ojiHa TpyGa OTBOLUTCS OT

apyroii o yraom 90°




Hassanue

H3006paskenne

CoenuHeHme Tpy6

Marepuan IIpumenenue

YroabHUK

[omunpormien | Coemunene Tpyo, MOAXOSIINX OHA
K JIPYTOH MO/ IPSIMBIM yTJI0M. Takmm
00pa3oM M3MEHSIETCST HATIPABJIEHIE

TPyObL. YTOJI OTKJIOHEHUST COCTABJISIET

90° nnm 45°

Kpecrosoii putunr

IMosunponuien | Passersiienue TpyO B 4eTbipe HalpaB-
JIEHUSI, IMeeT YeThIPe BBIX0/1a, PACIIOJIO-

JKEHHBIX JIPYT K APYTY o yriaom 90°

Koseno

[omunpormien | Coemunene Tpyd B €UHYIO HEMb

PesnboBoe coe/imHeHnue

Craib Coenunenust Tpy6

MononosmMepHbie (UTUHTA TTPUMEHSIOTCS JIJIST
coenuHenrst TpyO MesKy co0Oii, a TaKKe JJIs pas-
BOJIKH TPYOOITPOBO/IA METOJIOM CBApPKH. DTO TPOUi-
HUKU, KPECTOBUHDI, YTOJIKH, KOJIeHA U T. /L.

KomOuHMpoBaHHBIE GUTHHTH C METALITHYECKON
pe3b0O0il Ha KOHIIAX CITYSKAT JIJIsT COeIMHEHU TI1a-
CTUKOBBIX TPYO € CaHTEXHUYECKMM 00OpYy/I0Ba-
HIEeM 1 cOOPKH MeXKIy COOOM, a TakKe PasBOAKK
[PU TOMOIIU TPOWHUKOB U KOMOMHUPOBAHHBIX
kosieH. CyIiecTByI0T KOMOMHUPOBAHHbBIE (DUTHH-
'Yl ¢ HEIOABUKHOI ¥ OABUKHOI Pe3bOOIi.

K ¢urrraram Takke otHOCATCS TIApoBbie (prc. 4.9)
1 IPAMOTOYHbBIE TIJITAaCTUKOBBIE KPaHbl, KOTOPbBIE 1B~
JISTIOTCSI 3aTTOPHON apMaTyPOii.

@Durnarn us IMOJIMBUHWJIXJIOpU A 00BIYHO UMEIOT
p63b6OBbIe JJIEMEHTDI N3 IIJIaCTHKA.

Pa3obpaBiimnch ¢ coeiuHeHneM TpyO U UCIOJIb-
30BaHMEM U Ha3HauyeHWeM (DUTWHTOB, MPUCTY-
UM K MOHTaXy BOJOIPOBo/A. J{Jist aT0TO HEOO-
XOJIMMBI HOJKHUIIBI JIJIs1 pe3ku Tpyo (puc. 4.10),
CBApPOYHbIH arapar u 3a4UCTHON UHCTPYMEHT.
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Puc. 4.9. LLlaposoii KpaH
Temnepb 060 BceM ogpobOHee.

J1J1s1 paspes3aHus IaCTUKOBBIX TPYO MOMUMO HOXK-
HUI[ UCIIOJIb3YyeTCs TaKkKe HOXKOBKa I10 MeTaJlly.
Ee mHenmocTarok 3aksouaeTcs B TOM, 4TO Ha TOPIIE
TPyObI MOTYT 06Pa30BBIBATHCS 3ayCEHIIA, KOTOPbIE
HeoOXO/IMMO TOTOM 3a4nCTUTD. K ToMy e crieru-
aJIbHbIe HOKHUIIBI [JIsT PE3KH TPYO KaK HeJb3si
KCTaTU TIOJXOAT JIJIT POBHOTO paspesa TPyObl
MEePIEeHINKYJISIPHO ee TTPOIOTBHON OCH.

[Tepen cBapkoil MOJTUIIPOTIUIEHOBBIE TPYOBI 3a-
YHUIAIOTCS, C HUX CHUMAEeTCsI TOHKUU CJIOH TTOJIHU-
IPOITUJIEHA U AJIIOMUHKSI B TOM MECTE, Tjie Oy/er
MPOXOAUTH cBapKa. /[y aToro ncmosnbayercs ciie-
IUAJBHBIN 3a4MCTHON MHCTPyMeHT (puc. 4.11).
OH Taxxe ynaisieT aHTUKOPPO3UITHOE TIOKPBITHE
C TIOBEPXHOCTH, CJION CTAPOH KPACKU U 3aUUIIAET
cBapouHble MBbL. Kopmyc 3auncTHOrO WMHCTPY-
MEHTA W3TOTOBJIEH U3 IOPATIOMUHUS, HOXKU —
13 WHCTPyMeHTalIbHOU cTamu. CTOUMOCTh aH-
Horo npubopa cocrasJsiet 450—700 pyo.

JIJIst CBapK¥ TIOJIMIIPOITIJIEHOBBIX TPY6 MOHAI00UT-
Cs1 CrelMasbHbIN cBapouHbIil armapar (puc. 4.12).
Pabota co cBapOYHbIM aIapaToM BEIETCsI CIeTy-
oM 06pazoM. CoGpaHHbBIIl COTTACHO MHCTPYK-
IUH aapar KPEMUTCs K CHEeNMATbHON MO/ICTAaBKe.
Terepsb Haso B3SITh HACAIKU HEOOXOMMMOTO pas-

Puc. 4.10. HoxHuUbl 105 pe3ku MeTanna

Mepa, KOTopble MOoHan004aTcs B paboTe Ha JaHHOM
atarte. Ha HarpeBaTesbHBIN 2JIEMEHT KPENUTCS
0 TPeX Map Hacaj0K 3a OAWH IIPUEM, KOTOPbIE
IJIOTHO TIPUKPYYMBAIOTCA K HeMy. V3mepbTe 1 3a-
MUIINTE TTOJYYeHHOE YMCIIO [IYOMHBI HACAIKH, KO-
TOpasl IIpeiHasHavYeHa /1 TpyO. 3aTeM BKIIOYKUTE
anmapar ¥ HarpeBaTeIbHbBI SJIEMEHT U IIPHUCTY-
naiire K pabore.

CHauasia OTpesKbTe HyKHbII HaM KYCOK TPyObI, 1Mo-
YUCTHTE €e, OTMEPbTe TIIyOUHY HACAKH OT TOPIIA,
KOTOPBIN MPEACTOUT CBAPUBATH, TPUOABLTE €Ille
rnapy MUJJIMMETPOB U clienaiite otmeTky. [locie
TOTO Kak arrmapar pasorpeetcst (00 9TOM TOJCKaKeT
UH/ITKATOP ), BO3bMUTE OTPE3OK TPYODI B OZIHY PYKY,
a GuTHHT B 1pyTyio. BecTaBbTe MX 0/JHOBPEeMEHHO
B COOTBETCTBYIOIIIE HACA/IKU TAKUM 00Pa3oM, 4To-

Puc. 4.11. 3241CTHON MHCTPYMEHT



CoenuHeHme Tpy6

Puc. 4.12. CneupanbHbiii annapar Ans CBapku NNacTUKOBbIX TpyO

ObI TTPOJIOJIbHBIE OCH TPYOBI U (DUTHHTA COBITAIH
C TIPOJI0JIBHOM OCBIO Haca/IOK. C MJIaBHBIM yCHIIEM
PACIOJIOKUTE CBAPOUYHbIE 3JIeMEHTBI 110 HallpaBJie-
HUIO IpyT K /ipyTy. Korjna huTHHT BOWIET B HACAIKY,
3acekuTe BpeMsi, HEOOXOIMMOE JIJIsT CBAPKL.

JImTesIbHOCTB TIPOTIecca 3aBUCHT OT InaMeTpa Tpyo:
20MmM—5¢,25mMM—7¢,32Mm — 8¢, 40 Mmm — 12 ¢,
50 mm — 18 ¢, 63 MM — 24 ¢. Korga naznauennoe
BpeMsI [IPOiizieT, CHUMUTE TPYOy 1 (DUTHHT ¢ Haca/l-
Ku. Beezmre B otBeperue utrtira Tpyoy A0 OT™MET-
Ki1, 3apUKCUPYIiTe Ha 7 C, U COeIMHEHE TOTOBO.

3aHuMasiCh CBapKoii Tpy6, HEOOXOANMO TTOMHUTB,
YTO IOBEPXHOCTHU JIOJKHBI OBITH CYXUMU, YUCTHIMU
1 06e3kupeHHbIMEI. He peKoMeH/IyeTcst TPOBOIUTD
cBapky Tpyo, mameTp Kotopsix 50 MM, ipu +50 °C
u HuzKe. [[7151 sydiiero ckperyieHust Hy>KHO CHSITh
HOKOM (hacKy B TOPIIE MO YTIJIOM 45°,

[TpaBusbHas cBapKa I0JKHA OTBEYATD CJIE/YIOIIM
TpebGOBAHUSM: TIPOJIOJILHbBIE OCH (DUTUHTA 1 TPYOBI
COBIIQJIAIOT, PACIUIABICHHBIN TVIACTUK He CBUCAET
C BHYTPEHHEH CTOPOHBI B TIPOCBETE, POBHBIN KPYyT
9TOr0 Marepuasa BbIABJICH C BHEHIHEH CTOPOHBI
Ha MecTe KOHTaKTa.

Jlist MOHTaKa TPYO M3 MOJUBUHUIXJIOPU/IA TTPU-
MeHsieTcs ckiaenBanue (puc. 4.13).

Bam monamo6sTcst HOKHUIBI [IJisi Pe3Ku Tpyo,
HaskauHas Oymara, paiiMep, KOTOPbIii OUUIIaeT
U cMATYaeT IJIACTUK, YJIydllias TPOHUKHOBEHUE
KJIes, caM KJIell M KUCTOYKU MJIM TaMIIOHBI /IS
€r0 HaHeCeHUs U OYMCTKH TOBEPXHOCTH.

[Toskayii, 9TO eIMHCTBEHHBII CTOCOO MOHTasKa,
KOTOPBIil He TpebyeT mpodecCHOHaTbHON TEXHI-
KM JIJIs peasin3aniuu nporecca. Ipesxe uem npu-
CTYIUTDb K CKJIEMBAHUIO, IIPOBEPHTE, HACKOIBKO
Tpy6a ¥ GUTHHT MOAXOIAT APYT APYTY 10 pas-
mepy. [luist atoro BctaBbTe TPYOY B (huTHHT, oHa
JI0JKHA BXOJUTD B HETO Ha /iBe TpeTu. B 1annom
cirydae TpyObl Pa3pesaroTCst CIeIUaIbHBIMU HOXK-
HUI[AMU WM POJUKOBBIM PE3aKoM, IPU OOJIb-
IIOM /lHaMeTpe MOKHO HCIIOJIb30BaTbh HOXKOBKY
mo Metany. [lpu Hapesanun TpyO coxXpaHsTe
IPSIMOIT YTOJI OTHOCUTETBHO OCU TPYObI. 3ateM
00TOYNTE HAIMJIBHUKOM TOPIBI TOJBKO YTO
paspesannbix TpyO. Ilepexn ckienBanuem TpyOy
HAJI0 TMPOTEPeTh CYXOW TPSIIKOi, 00Ee3KUPUTDH
n npoxyTh. CoemHsIeMble OTPE3KN CMa3bIBAOT-
¢S CcHellMaJbHBIM ouucTuTeseM (IIpaiiMepom).

Puc. 4.13. MoHTax cucTembl Tpy6oNpoBOAaA 113 MOMUBUHUNXIOPUAA
C MOMOLLbHO KNes
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3areM MOJKHO TPUCTYNATh K HAHECEHWIO KJIES.
On HamasbiBaeTcs Kak Ha TpyOy, Tak U B THE3/0
(dburtunra HeGoMbIINM caioeM. TTocie aToro Tpyba
BBOJAWTCS B THE3710 (DUTHHTA 0 KOHIA W MOBO-
paumnBaercs Ha 1/4 moBopoTa, 4To0bI KJIel paBHO-
MEpPHO pacrpezienuics. MakcumyM depes OfHy

MUHYTY COeJMHsIeMble JleTaln JI0JIKHbl CXBa-
TUTbCA. BbICTynMBIINE 110 KpasiM U3JIUIIKN KJes
HYKHO yaIUTh, UTOOBI OJTYYUTH OTJIMYHbIE [T0-
KasaTeJu repMeTUYHOCTU U IIPOYHOCTH COe/InHe-
HUS, HYKHO BBIOUPATh KJI€il, PEKOMEHIOBAaHHBII
3aBOJIOM-TIPOU3BOIUTEIIEM.

MouTax Bogonposoaa

Boi6Gpas noaxozsiue TpyObl B MarasuHe, OCBO-
UB TEXHUKY paboThl ¢ (PUTHHTAMM, CKIEHBAHN-
€M U CBapKOU, Hy;KHO OY/IET TOJIBKO MPOJIOKUTH
BOJZIOIIPOBOJI C YJUIbI B ZOM, YTOObI BOJA ILjIa
U3 KpaHa Ha KyxHe, paboTaju [yIl ¥ TyaJer.
Vcmonb3yst camble TipreMyieMbie B paboTe MaTe-
pHaJbl, MOKHO OyIeT CBOUME PYKaMH ClIeJIaTh
Pa3BOJIKY BOJbBI B JIOME, 3aKPEIUTh BCE TPYObI
U YCTAaHOBUTH KPaHbI.

[Ipexae Bcero cuenaiite uepresk 0OyCTPOIi-
CTBa JIOMa CAHTEXHUYECKUM O00OPYHOBAHUEM

(puc. 4.14). Pasmerbre, T1e OyAyT HAXOAUTHCS
YMBIBAJIbHUK, TyaJieT W JylieBas, K KOTOPbIM
HY’KHO TIOZBECTH BOAY. 3allUIINTEe BHIOPAHHBIE
MaTtepuasibl. [loATOTOBUB YepTek, paccuyuTanTe
KOJIMYECTBO HEOOXOAUMBIX (DUTUHTOB, IAPOBBIX
KPaHOB M TIOTOHHBIX METPOB [IJI TITACTUKOBBIX
Tpy6. He nmokymnaiite Mmarepuas BIPUTHIK, MyCTh
JIydiiie HEMHOTO OCTaHeTCSI.

[Tocse Toro kak Bbl HMPUCTYHNUIM K MOHTAXY
BOJIOTIPOBO/IA B JIOM€, Pa3BOAUTe TPYObI BHYTPU
JI0Ma, a He CHapy»KM 3/[aHus, 3TO 103BOJUT BaM

Puc. 4.14. Pa3sofika Tpy6 BHYTPEHHEro BOAONPOBOAA




MoHTax Bogonposoaa

Puc. 4.15. 3axumHOI XomyT

n30eKaTh HEKeNaTelbHOTO 3aMepsanus. Ecin
BbI JKMBETE B JIOMe 3UMOM, TO BOJIOIIPOBOJL J0JI-
JKeH OCTaBaThCsi MycThiM 6e3 Bojbl. [lyist 3TOTO
c/iesiaiiTe yKJIOH, KOTOPBIN Be/leT K IJIaBHOMY 3a-
[UparoeMycst Kpany.

K creHam Tpy6bI KPErsiTest Tipu TIOMOIITH CIIEITATb-
HBIX 32KUMHBIX XOMYTOB (puc. 4.15). CyiiecTByIOT
(bUTUHTH ¢ TOTOBBIMU 3JIeMEHTaMU KPeTLIeHUs.

Jlist BepTUKAJIBHOTO TPYOOIPOBOLAa OHM yCTa-
HABJIUBAIOTCs 4epe3 Kax/ible 2 M, a JJIs TOpU-
30HTaJIbHOTO — uvepe3 1,5 m. [lst Gosee ymob-
HOIO MOHTa)Ka PacCTOSIHUE OT CTEHBI OCTAETCS
paBHBIM AuaMeTpy TPyObl. XOMYTbI KPEIsTcs
K CTeHe ¢ TTIOMOIIbIo Jobesteil. {7151 3TOTo B CTeHe
IPOCBEPJIMBAETCSI OTBEPCTHE, KOTOPOE B Paspese
HAIIOMUHAET JIACTOYKUH XBOCT. 3aTeM B HEro
BCTaBJIAETCS 1I00€/Ib Ha TUIICE,

Pa6ory 110 c60pke HauMHATTe ¢ BOAOTOABOISIIE-
ro TpybonpoBoa.

I[Tpu paboTe ¢ METAITMIECKIUMU TPYOAMU UCIIOJTb-
3yiiTe BapHaHT ¢ YIMHEHHON pe3b0oit. TpyObi
COEIMHAIOTCS C YK€ HaKPYYeHHBIMHM Ha HUX
dburuaramu. OjHa U3 TPyO M0KHA UMETh YIJIH-
HEHHYIO pe3b0y, Ha KOTOPYIO MOKHO HaBHHTHUTH
OJIHY KOHTprailky u ofHy My(@ry, Apyras nMeet
HOpMaJIbHYIO pe3b0y (puc. 4.16).

[Ipu pa6ore ¢ T-06pasubiM uturrom (puc. 4.17)
KOHTprailka u My(Ta Hakpy4YHBalOTCst Ha TPyOy
C YJUIMHEHHO#T pe3bOOii.

Puc. 4.16. MyhToBoe COeiHEHVE C YANNHEHHON PE3bOOI:
1 — My(Ta; 2 — KOHTpraiika; 3 — yanuHeHHas pesboa

1 2

Puc. 4.17. OtBeTBNEHME BOAONPOBOAA: 1 — YrOMBHUK;
2 — T-00pasHblil PUTUHT
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[Toce Toro kak TpyOBI BBUHUYEHBI, MydTa OT-
KpyuMBaeTcsl HazaJ. Tak HyKHO Jlesarh, IOKa
06e TpyObI He OYAYT COeAUHEHDI APYT C APYIOM,
[IOTOM 3aKMUTE UX KOHTPTaiKoi.

Jlpyrue coequHeHUsT TPOU3BOJATCS MyTEM CO-
BMeIIEHNsI IBYX TPYO U (GUTHHTA MEKIY HUMU.
Pesnba B 1aHHOM CJIy4ae 10JKHA OBITH OOBIKHO-
BEHHOW JIJINHBIL.

Jlnst npokiaanku TpyO CKBO3b creHbl (puc. 4.18)
[PUMEHSIIOTCST 3alUTHBIE TPYObI, KOTOPbIE UCIIOJIb-
3YIOTCS C aHTUKOPPOSMIHBIMU 1EIIMHU. LIOCKOTBKY  Pyg, 4,18, poknagika TpyGe! & CTeHe: 1 — MeHbKOBbI XY,
CTE€Ha COCTOUT 13 U3BECTU U IEMEHTA, BO3MOXKHAS 2 — Tpy6a; 3 — YHMBEPCaASbHAS NacTo00pasHas 3amaska Ha
CBIPOCTh MOJKET Pa3pyLIATh TPYOy. MeJI0BOIi OCHOBE; 4 — 3alLUTHas Tpy6a

MNpoknagka nogsemHoro sofonposoaa

Wnorpa na gade HeOOXOAUMO BBIBECTU KPAHBI
C BOJION Ha yJMIly, c/leJlaB TaM PAaKOBUHY WJIU
JIeTHWIT iymr, Jub0 B rapax JJisi IOMBIBKU aB-
ToMOOMJIsI. B TakuX ciydasx MPOKJIbIBAETCS
noj3eMubIil Tpy6onposox (puc. 4.19). dro mpo-
HCXOUT CJEYIONIM 00pa3oM

B BomomnpoBoJ, KOTOPBIA HAXOAUTCS B IOJ-
Bajie, BKpyuuBaercsi T-0OpasHbIil (DUTHHT st
CO3[IaHUsI HOBOTO OTBETBJIEHUs. MOKHO TakKiKe
c/leslaTh OTBETBJIEHUE OT KpaHa, 3aMEHUB YTOJIb-
HUK utHTOM. Ha ypOBHE OTBETBIIEHNS B CTEHE
IIPOCBEPJIMBAETCS OTBEPCTHE, JIOCTATOYHOE LISt
BXO/1a 3aIUTHON TPyObI. OHa 10/IKHA OBITH IIMPE
Ha 20 MM, 4eM Ipoxozsiias Tpyoa.

Korma Gynere poITh TpaHineo, caenaite HeOOTb-
moit ykygoH Ha 0,003° B cTOpoHy Hapy:KHOM
ceTH, 4TOOBI B cJIy4ae HeOOXOIUMOCTH BOJIOIPO-
BOJI MOXKHO OBLIO ONOPOKHWUTH. TpaHimien s
YKJIQJIKK TI0[3€MHOTO TPYOOIIPOBO/Ia MOTYT OBITh
HECKOJIBKUX BUJIOB: IIPIMOYIOJIbHbIE B CEYEHUU
C OTBECHBIMU CTEHKAMM, Tpamernenaabubie ¢ Ha-  Pue. 4.19. [poknagka Tpyo Xon04H0ro BOAONPOBOAA NOA 3eMIel




lpoknagka no43emMHOro BOAONPOBOLA

KJIOHHBIMU CTeHKamu ¥ cMmetnanubie. [[upuna
TPAHIIIEN OTIPEIENSIETCS U3 MUHUMAJIBHOTO O0b-
eMa paboT, guamerpa TpyObl 1 TIyOUHBI ee 3aje-
raHusi, B pacyer Takke GEpyTCsl TeOJOTHYECKUEe
ycaoBust. [iyGuna TpaHIiien J0JKHA COCTABIISIT
MuHUMYM 1 M 710 Bepxa TpyObl. Jlyuiie caenath
CIIEIUAJIBHYIO 3aCBINKY U3 MCKYCCTBEHHBIX WJIH
HATYPaJbHBIX MaTEPUAJIOB, MOTOMY 4YTO JIHO
JIOJIZKHO OBITH W/IeaTbHO POBHBIM. [yt HMCKycC-
CTBEHHOTO OCHOBAHWS UCTIOJIb3YETCsI TPABUI NITH
1ebeHb, OH PACCHIAETCs 110 BCEH JUTMHE, TOTOM
BBIPABHUBAETCSI. 3aTe€M YKJA/IbIBAIOTCS TPYOBI,
MOTOM €IIle TO/ICHITIAETCST HEOOXOAMMOe KOJInYe-
CTBO Martepuaa B nazyxu. /[yt HaTypasibHoro oc-
HOBaHWS TPAHIIEN UCIIOJIb3yeTCs TecoK. BricoTa
3aceinku — 10-30 cm.

JIJ1s1 TIPOKJIAIKK TTOI3eMHOTO TPYOOITPOBOia MOXK-
HO IIPUMEHSITh OIMHKOBaHHbBIE TPYObI, MMEIO-
mue pe3nly. /Inamerp BbIOMpaeTcst U3 pacyeTa

110 MaKCHUMaJILHOMY PacXOjly BOZBI 32 CEKYH]LY.
Korma Tpy6ompoBoji OAXOMUT K BEPTUKATBHOI
TpyOe, TO [UISi Hee YCTaHABJIMBAETCS CTOJOUK.
Heo6x0mMo TIpoyMaTh yCTPOMCTBO MEPEKPBITHS
JIAHHOTO OTBETBJIEHNST, YTOOBI UMETH BO3MOYKHOCTD
CITyCKaTh yepes Hero Bofty. IlepexpoiBatoniuii kpan
yCTaHaBJIMBAETCS 32 OTBeTBIeHUeM (puc. 4.20).

Puc. 4.20. Moa3emHblid BOAONPOBOL, C NEPEKPbIBAIOLLMM KpaHoM (1)

B oM TpyOa 3aBoamTCst yepes mpoeM (yHIaMeHTa.
Ecan mogiBasa B 1ome Her, TO 1o (hyHIaMEHTOM
B tpyHTe (puc. 4.21), Tem Gosee uto TpyOa 3asera-
er ry6xke JaHHOro OCHOBaHWs. IIpu MpoKaaKe
CKBO3b cTeny (hyHaMmeHTa (puc. 4.22) B KIaJIKy 3a-
JIeJIbIBAETCS 3allUTHAS TPyba U3 CTalu 4yTh OOJIb-
IIEro IMamMeTpa, 4eM OCHOBHAsI BBOAUMAsI B JIOM.

2

Pue. 4.21. Beoj B0A0ONPOBOAA B FPYHTE NOA PYHAAMEHTOM:
1 — KanTaxHas kavmepa; 2 — BOA0MEp; 3 — Hacoc

Puc. 4.22. Mpoknazka TpyObl B JOM Yepe3 CTeHy (hyHAAMEHTa:
1 — BBOA, ANAMETP TPyObl He MEHEe 5 CM; 2 — NEPBbIA BEHTIb;
3 — BTOPOW BEHTWNb; 4 — CMYCKHOI KpaH; 5 — KonofeL; 6 — Hacoc
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[Tocute Toro Kak TpyOOIPOBOJL MTPOJIOKEH, OCTaB-
IIHECsT TIYCTOTHI PSIIOM € 3alUTHON TPy6Oil 3a-
JIeJIBIBAIOTCA U YIIOTHSIOTCS nieHbkou. [lenn
3aMas3bIBAIOTCSI YHUBEPCATBHON TLIACTUYECKON
3aMasKoil — MacTo0OPa3HbIM COCTABOM Ha OCHO-
Be MeJIa, KOTOPBIH ITPU OXJIAXKIeHIH 3aTBepieBa-
eT. MOKHO Tak:Ke NCIO0JIb30BATh IIUHKOBYIO WJIH
acbecTo-6apreByr0 3aMa3Ky, OHa 3aTBEpeBaeT
yepe3 1 MuH. CTOMMOCTh 3aMa3KH COCTABJISIET
ot 100 mo 1000 py6. B 3aBHCHMOCTH OT COCTaBa
U TIPOUBBO/IUTEIS.

[Tpoxksaaka moa3eMHOTO TPYOOIIPOBO/IA OYEHD
Y4aCcTO SIBJISIETCS YaCThIO PabOT O OCHATIEHWIO
fadHoro jgoma Bojo. Ecim peub uzper o 6oJib-
O pasBojike TpyO, JaHHbIe PAOOThI BBITOJTHIOT
KBaTM(UIMPOBAHHbBIE CHieNUanCThl (puc. 4.23).
CroumocTb paboT 1Mo TPOKJIAJIKE MOA3EMHOTO TPY-
6orposojia coctasiisteT 1000—1500 py6.3a 1 mor. m
B 3aBUCHMOCTH OT TJIyOUHBI TPaHIIen U 0cOOEH-
HocTell rpyHTa. PaboTh! By TCst Kak BPyYHYIO,
TaK U ¢ TPUMEHEHUEM CIEeITeXHUKH.

[Ipu camocrogTenbHoil pabore oOpaTUTE BHU-
MaHWe Ha THAPOU3O0JISAINI0 TPYO ¥ 1EJTOCTHOCTD
AHTUKOPPO3UITHOTO MOKPBITHS, YTOOBI HE MPH-
6eraTh K PEMOHTY B CKOPOM BPEMEHHU.

Puc. 4.23. MNpoknaaka Tpy6 X0N0AHOr0 BOAONPOBO/A NOA 3EMIIEN

MoBpexpeHus u HeucnpaBHOCTH BOAONPOBOAHbLIX TPY6. Cnocobbl UX yCTPaHeHus

CanrexHnueckoe 000py/0BaHUe, HAXOSAIIEECS
Ha Jlaye U To/IBEP;KEHHOE TeperajaM TeMIepa-
TYP ¥ COTPUKOCHOBEHUIO C BOJIOH, TIOIBEPIKEHO

Ui KpaH, IPUCYTCTBYIOT He TOJBKO Ha jlayve,
HO U JloMa.

HEIloJIaJ/IKaM W IIOBPEXIECHUAM. Hepenazlbl 3amep3anue Bogonposoaa

TeMIIEPaTyp U XOJI0[HOE HEKUJIOE ITOMENIeHUe
rPO3ST T€M, 4TO HEKOTOPbIe TPYOBI MOTYT IO-
JIONAThCsl, HENMpaBUJAbHASA WJIM ILJIOXO yCTPO-
CHHAsl BEHTUJISILUs 4YpeBaTa 3allOTEBAHUEM
BOJONPOBOAHBIX TPy6. Ecam oHu HaxoasTcs
B 3eMJie, TO MOTYT IOKPBITbCS KOPPO3HEH,
a Takue mpoOJIeMbl, KaK TEKYIUNA WU [IyMsi-

Ecm Bamr BOZOIIPOBOJ MPOXOIUT MO YYACTKY
U HUCIBITBIBAET Ha cebe TMmeperajbl TeMIepaTyp
(puc. 4.24), To OH MOXeT 3amep3aTb 3UMOI
(puc. 4.25). OcraBiiasicss BHyTPHU Bojia CIIOCOOHA
HOBPEANTH TPYOY, TEPEXOST B TBEPIOE COCTOSI-
HUE TP MTOXOJIOIAHIH.
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B koHIle gauHOro ce3oHa HeoOXOAUMO 3a0Jaro-
BPEMEHHO BBIIYCTUTh BCIO BOAY U3 BOJOIPO-
BoMa 6O OOEPHYTH €ro TEIIOU30JIAIIMOHHBIM
MaTepuanoM: MUHEPAIbHOI BATOW MM CAOSIMU
BOWJIOKa, KOTOPBII 0OOMaTbhiBaeTcsl IOBEPX Ha-
pe3aHHOM MOJIOCKaMU TTOJTUATUICHOBOM TIJIEHKH.

Hop™mbl TiprMeHeHNsT TETUTON30JSIITMOHHBIX MaTe-
puasioB persnamentupyiorcs B CHull 2.04.14-88,
IJIe CKa3aHO, YTO /IS TETJIOM30JIIIIUOHHOTO CJIOST
060pyI0BaHust 1 TPYOOIIPOBO/IOB C OTPUIIATEIbHbI-
MU TeMIIepaTypaMu CJieflyeT TPUMEHSITh TeILIo-
M30JISIIIMOHHbBIE MATEPHUAIIBI ¥ U3/IEJIHS CO CPe/IHEH
JI0THOCTBIO He Gosee 200 Kr/mM® u pacueTHOM
TEIJIONIPOBOIHOCTHIO B KOHCTPYKIUU He GoJiee
0,07 Br/(m x °C).

B kauecTBe TEIJIOM30ISAIIMOHHOTO MaTepUaa Tak-
’Ke TIO/IOHIeT TIeHOITIOIMYPeTaHoBasl CKOPJIYIIA,
KOTOpasi UMeeT CeTYaTyI0 CTPYKTYPY U SIBJISIET-
cs TepMOAKTMBHOW TracTMaccoil. Ckopuyma,
IIpoM3BeJIeHHass Ha OCHOBE IEHOIIOJINypeTaHa
1 TIEHOTIOJINU301IUAHyPaTOB, TouHON 30—60 MM
OyIeT OTJIMYHBIM BAPHAHTOM.

Mo:kHO TaksKe NCIIOIb30BaTh /71T OTKPBITHIX y4acT-
KOB BOJIOTIPOBOJIA TPYOBI € YK€ HAHECEHHBIM CJIO-
€M TeTION30JISIIMOHHOTO MaTtepuana (puc. 4.26).

e

Puc. 4.26. MeaHble TpyObl C TENNON30AALMOHHBIM CIOEM
Pue. 4.25. 3amep3aHue BoA0NPOBOa 113 BCMIEHEHHOTO NONN3TUNEHA
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[TomMumo TPy6 MOBPEKIEHIIO BCJECTBIE 3aMep-
3aHMsI TIOJIBEPKEHO BCE BOAOIPOBOHOE 06OPY-
JIOBaHWeE: BOJOHATPEBATEND, KOJOHKA, CMBIBHON
GavoK ¥ JIyTIL.

Bona, npeBpaiiasich B Jieji, yBeIUUMBAETCST B 00b-
emMe 1 MOKeT pa3opsath TpyOy. OcoGeHHO OT HTOro
CTPaJIAIOT CTAJIbHBIE ¥ TTOJIUIPOITAIIEHOBBIE TPYObL.
[IpaBma, BTOpBIE M3 HUX TIOPTITCS MEHBIIIE, TAK KaK
TEILTONPOBOIHOCTD TAKUX TPYO HUKE U OXJIAK/Ie-
HI€e IPOUCXOAUT MejieHHee. Kak mpasuiio, TpyObt
JIOTIAIOTCSI TIO TIBY.

Ha cerogusiniHuil ieHb CyIIECTBYIOT JIOMalllHUe
crocobbl pasMOpasKUBaHUs TPYOOITPOBO/IA, HO €CTh
Takyke U Tpodeccuonabiblie pelienns. B xo3sii-
CTBE JUIst OTTauBaHust TPYO UCIIOJIBb3YIOTCS Pa3/iny-
HbIE TIPUOOPBI DJIEKTPOOOOTPeBa: Mas/IbHUK, TPAHC-
(dbopmarop, a Takke GbITOBbIE 3JIEKTPOCBAPOUHBIE
pUOOPHL.

OpHUM 13 COBPEMEHHBIX U TPO(HeCCHOHATBHBIX
c1oco6oB  0borpeBa  BOJOIPOBOIHON  TPYObI
CUMTAETCS  UCIOJb30BAaHUE HATPEBATETHHOTO
Kabenst (puc. 4.27) npu Temieparypax HUXKE
0 °C. HarpeBaresbHblil Kabesib MpeaoTBpaIiaeT
npomepsane TpyObl, coxpaHsist GectiepebGoiHYIo
paboTy cucTeMbl BOIOCHAGKEHWS 1 BOJIOOTBEIe-
must. [l obecriedenust COXPAHHOCTH BOJIOTIPO-

Puc. 4.27. Snektpuyeckuii 060rpes TpydonpoBoaa:
1 — KpenexHas NneHta; 2 — (praHel; 3 — HarpesaresibHas fieHTa

Puc. 4.28. YTenneHne noa3emMHoro BOAONPOBOAA: 7 — necyaHas
MofIyLLIKA; 2 — Tpy0a; 3 — IPYHT; 4 — CYXUE NICTbS; 5 — OMUNKN;
6 — T0peH

BO/Ia HEOOXOAWMO 3aKPENNTh HarpeBaTeTbHbII
kabesib Ha TpyOe, 3aKPbITh €€ TEIIOU30JIsIInei,
a C IPUXOJIOM XOJIO/IOB BKJIIOYUTH 0OOTPEB.

[Tox3emubIiT  TPYOONIPOBOA — HAMO  YTEILISTH
(puc. 4.28). [lenath 970 HEOOXOAUMO 3apaHee, Jie-
tom. Hazt Tpy6oii octaBiisiercst TPyHT TOIUHON
30 cM. 3aTem oHaA yTeIsieTcd CyXuMH TOpgom,
OTMMJIKAMU U JINCThSIMU, KOTOPBIE BBIKIA/IBIBAIOT
cioem 50 cM.

OTnoTeBaHue BOAONPOBOAA

OTrnoTeBanue BOIONPOBOJIA 3aKIIOYAETCsST B 00-
Pa30BaHUM MEJIKMX KalleJib BO/Ibl Ha TIOBEPXHOCTH
Tpy6, KOTOPbIE TPOBOJAT XOJIOAHYIO Bojy. Karuim
Ha TIOBEPXHOCTU METATUITIECKUX TPyO 06pasyroT-
Cs1 BCJIEICTBUE TOTO, YTO BO3/YX COMAEPKUT B cebe
HeOOJIBINI0e KOJMUYECTBO BOJIbI, KOTOPOE U3MEHSI-
€TCsl B 3aBUCMMOCTH OT TeMIleparypbl. BiaskHbiit
BO3/IyX, IONABHIMI Ha METaJINYeCKylo I0BEpX-
HOCTD O0JTee HU3KOU TEMITEPATYPBI, OCEIAET B BH/IE
Karesib Bo/ibl. OTIoTeBaHne MOKHO YCTPAHUTD
C IIOMOIIBIO TEIJIOU30JIAIMOHHOTIO MaTepuaJa
U YJIy4dIlleHUsI BEeHTUJISIIIUA TIOMEIIeHUSI.
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Lym B BogonpoBofe

Henpustabie 3ByKM MOTYT MOSIBUTHCS TIPH OT-
KPBIBAHUU BOJIOIIPOBOHOTO KpaHa. [IpuunHoii
IIIyMa MOKET CTaTh U3HOIIEHHasT IPOKJIAJIKa, 00-
pasoBaHIe 3a30pa MEKLY ITOKOM 1 THE3/IOM 13-
3a CJIMIIKOM MSITKOM WJIM TOJICTOW TIPOKJIA/IKH,
BHyTpeHHue aedextsl Tpy6. Ilmoxo 3akperieH-
HbIe TPYObI MOTYT BUOPUPOBATb.

[TpuumHOII 1rymMa Tak)ke MOTYT CTaTh Pa3doJITaB-
nrmecs etanu Kpana (puc. 4.29) wiam Heoxku-
JIAHHO TTOBBICUBINASICSI CKOPOCTH HAIOpa BOJIBL.
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Puc. 4.29. KoHCTpyKUWS BOAONPOBOAHOMO KpaHa: 7 — nnacTMaccoBbli
KONINA4oK; 2 — py4Ka; 3 — YETbIDEXTPAHHIK CO LUNUHTENEM;

4 — CarnbHUK; 5 — KOpNyC BEHTUNS CO LUNUH/ENEM; 6 — NnacTuHa
BEHTWNS; 7 — NPOKNAA04HOE KONbLO; 8 — YNIOTHUTENBHAR LIAl0a;
9—Kopnyc KpaHa; 70— ynnoTHuTeNb; 77 — Hacaaka; 72 — MyHAILLTYK

Ecan B TpyGe okaszanmach BMATHHA WJIM OHA Cy-
’K€Ha 10 HEeIOHSATHBIM IPUYMHAM, B 9TOM MECTe
BOJIa IIPOTEKaeT ObIcTpee. ITO U €CTh MPUYMHA
myma. [l pemenns gaHHOI 1IpobaeMbl HEOO-
XOAMMO NMPUOETHYTh K 3aMeHe MOBPEKAEHHOTO
ydactka TpyObl.

Eme opHOM TIPUYMHON HETOHSITHBIX 3BYKOB
B KpaHe MO)KeT cTaTh OcJjalIlas roJOBKa IITOKa
B KpaHe, KOTOpast TOBOPAYNBAETCSI 1 0OPA3yeT Iy M.
3aKperuTh TaKylo TOJIOBKY Hec1oKHO (puc. 4.30).

[IIym B cMBIBHBIX OauKax MOKHO C/IEIATh THUIIE,
YMEHBIIIUB HAMop BojabL. /[l 3Toro ciemnyer
HEMHOTO TTPUKPBITH 3AITOPHBIN BEHTUJIb.

B cucreme BogocHabkeHus Ha faue, 000py10BaH-
HOU BOJIOHATIOPHBIM OaKOM, BO BpEMs 9KCILIyaTa-
IIMU MOTYT TIOSBJISATHCS TU/IPABJINYECKUE YAPbI:
BHe3aIHbIe TIepenajibl /IaBJIeHUS BO/IbI, BbI3BaH-
Hble PE3KUM U3MEHEHUEM CKOPOCTU ee TeuyeHUs
B Tpy6oIIpoBOIE. THOTa 9TO MOKET IPOUCXO/IHTD,

Puc. 4.30. 3akpenneHue BEHTUIbHO rONOBKYM (MM): 7 — MaxoBuk;
2 — BEHTUNbHAS rO0BKa
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Pwuc. 4.31. [THeBMOracuTenb ruapasinyeckoro yaapa:

71— pacyeTHbIi 00bEM a3a; 2 — NOPLLEHb NOTTIOLLIAET YAAPHYHO BOJTHY;
3 — NONOXEHUE NOPLLHS; 4 — NOTOK BOAbI; 5 — UCHE3HOBEHIE
Y1APHOIA BOJHbI, 6 — 00pa30BaHME yAAPHON BOSTHbI NPy ObICTPOM
3aKPbITUM KNanaHa; 7 — ObICTPO 3aKPbIBAKLLMACA KNnanaH

€CJI KpaH Pe3KO0 3aKPhITh. B Takux ciryyasx npes-
HOYTUTEIbHEE 3aKPBIBATh KpaHbl TaBHO. Korma
9TO HE MMOMOTAET, YMEHBIINUTh CUJTY TH/PABIAYE-
CKOTO y/iapa CriocoOeH ITHEBMOTACHUTE b, KOTOPBIT
npecTaBser co0oil 3aryIyIeHHbIN 0TBOJ TPYObI,
coziepKanuii Bo3uyx (puc. 4.31).

Koppo3us Tpy6

Kak n3BectHO, MeTasI1 To/IBepsKeH KOPPO3UH, U TPY-
ObI 113 9TOrO MaTepuasia He uckioyerne. Kopposust
NPUBOUT K paspyinenuto Tpyo (puc. 4.32) u, Kak
CJIEJICTBUE, yTeuKe BOAbL B TakoM cirydae mipej-
CTOUT TPY/IOEMKUII PEMOHT, KOTOPbBIN HAIMPIMYIO
OyzIeT CBSI3aH C TEM, YTO TMPHUETCS] PACKOIIATh TPY-
GOIPOBOJ M MCKaTh MECTO, Tjie IPOTeKaeT BOJa.
YTeuky MOXKHO OTpeNeTNTh 10 BBIMBIBAEMOMY
CHU3Y cJiofo 3eMun. Ecm aToro He MponcxoiunT,
TO OTIPEJIENTUTD TTOTEPU MOKHO C TIOMOIIBIO CYeT-
yuka Bojbl. OTKpoOliTe BOAOMPOBOJ, TMPOUANTE
B/IOJIb HETO U TIOCMOTPHTE, T/le BOJAa HAYWHAET
MIPOCAYMBATHCA Ha TTOBEPXHOCTh. OTKOMaNTE 10-
BpEXK/IeHHbIE YIacTKH. Boy cHoBa mepexpoiiTe.

Puc. 4.32. Koppo3us Tpy6

[l moucka yTeuyku 10/ BOJOU MOKHO TpUMe-
HUTH TTPO(eCcCHOHANBHBIN TPUOOP — TeyencKa-
Tesb (puc. 4.33). B Tom mecTe, T71€ TPOUCXOIUT
yTeuyKa, JlaBjleHue Ia/laeT M IOSBJSAETCS IIyM,
KOTOPBIN PACIPOCTPAHSIETCS] TIO TPYOOTPOBOLY.
C moMoIIbio TedercKaTest TPYOOITPOBO/L TIPOCIIY-
IUBAETCS U 3aMePSIeTCsT yPOBEHD IIyMa B Pa3HbIX
TOYKAX, 4TO TIOMOTAeT OOHAPYKUTh MECTO YTEUKL.
EcTh TOJIBKO OJIMH HEIOCTATOK: /st OOHApysKe-

Puc. 4.33. Tedenckarenb
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HUS MECTa YTEYKU HPHUAETCST TMPOCAYIIATh BECh
TPy6GOIPOBO/IL.

Haiizst moBpeskieHHbIN y4acTOK, 0CBOOOANUTE €ro
OT TUAPOUBOJISIINHU 0 METAJTUIECKOU TPYObI
¥ TTPOBEIUTE aHAJIN3 TIOBPEKECHUS TIyTEM OCMO-
tpa. Kopposust Ha TpyGe MOKeT ObITh TOYEYHOIT
B BU/IE PAKOBUHbI, IIOPA3UBILEH 0HO HEOOJIBIIOE
MECTO, a OCTajJlbHash 4acTh TPyObl OcTaercs Iie-
noii. Takasg Kopposusi ObIBaeT BbI3BaHA ILIOXOI
TUAPOUOJAIINEN WM HEeKAaYeCTBEHHBIM aHTH-
KOPPO3UIHBIM TIOKPBITHEM.

KopposuiiHpiii o4ar MoxKeT ObITh PacCIIOIOKEH
Ha BHYTPEHHEH MOBEPXHOCTU TPYOBI W BBITJISI-
JIeTh KaK ToYeyHblil cBuill. Ero miomaas ObiBaer
MOPOHM HACTOJBKO MaJia, YTO HEBOOPYKEHHBIM
B3TJISIZIOM C TPYJIOM YIIAeTCs PA3TISeTh, TI03TO-
MY TIEpPBBIMU MPU3HAKAMHU yTEYKU CTAHOBUTCS
OTCBIPEBINNN yYaCTOK, TJe TPOXOAUT Tpyba.
OnHol 13 IpuurH 00Pa30BAHK TOUEYHDIX CBH-
el MOsKeT ObITh 3aBOICKON GpaK WK BJIUSHIE
GJIYSKIATOTITIX TOKOB.

BJIy>KI[aIOH_[I/IMI/I Ha3bIBAIOTCA 9JIEKTPUIECKNE TOKU,
O6I/ITaIOHlI/I€ B 3emiye. OHa sBjIsIeTCS JJId HUX
3

Puc. 4.34. 3awnta o1 61yXaatoLLero Toka: 7— T1pyba; 2 — MeaHan
MPOBOJIOKA; 3 — NPEeAMET U3 LMHKA, MarHis UNn antoMiuHIs

TOKOIIPOBOJIAIIEN CPelofl. ITU TOKHM TIOMA/Ai0T
B TOYBY OT YCTAHOBOK 3JIEKTPOCBI3H, CHUCTEM
9JIEKTPOCHAOKEHWS 1 T. ]I

B cayuyae noBpexaeHuss OT OIysKAAIONMX TOKOB
Tpyba 3a3eMJISIeTCsl ¢ TIOMOIIIBIO MEIHOI MTPOBO-
JIOKU ¢ 00erX CTOPOH, KOTOpasi COeAUHSIETCS
C TpeIMeTOM W3 IMHKA, MarHugd, aJIOMUHUS
WA WX CIJIABOB, K TIPUMEPY BEJPOM WU Ta30M
(puc. 4.34).

CBWUIIN MOXKHO 33/IeJIaTh C TOMOIIbIO BPEMEHHO-
ro GaHjaka U3 PE3UHOBBIX MPOKJIAIO0K, KOTOPBII
CTSTUBaeTCst GOJNTaMK C OJIHOI CTOPOHBI, U Ha-
JOKUTH XoMyT (puc. 4.35). OtBepcTre B TpyOE
MOJKHO TIOYMHHUTD TaKyKe TPU MTOMOIIN KJIEEBOTO
GaHIaKHOTO coeuHenust. [[Jis1 3TOro UCIorb3y-
€TCsl CTEKJIOTKaHb, TPOIUTAHHAS 3MOKCUIHBIM
KJIEEM.

[ToBpeskeHHbBIIT y4acTOK TPyObl MOKHO BBIpE-
3aTh U 3aMEHUTDH Ha HOBDLIii, IPUMEHSSA CBAPKY
WM TaK HA3bIBAEMBIN XOJIOAHBIH C11OCO0, HC-
I10JIb3Y$ STIOKCUIHBII KJIeil.

Puc. 4.35. PeMOHT NOBPEXAEHHON TPYObI: 7 — GaHaax
113 DE3NHOBBIX MPOKNAZOK; 2 — HaKNa/blBaHUE XOMyTa
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OcTtanpHOE BOAOTPOBOIHOE 060PyI0OBaHUeE,
K COKAJIEHUIO, B ITpoIlecce SKCILTyaTallny U3Ha-
IIUBAETCS, M MOKET TIOSIBUTHCS TaKast TPoOIema,
Kak Teuyb. VIHora n3 kpana (puc. 4.38), KOTOPbIH,
Ka3aja0ch OB, XOPOIIIO 3aKPbIT, HAYNHAET KAlaTh
BO/Ia. JTO MPOUCXOJUT yalle BCETO M3-3a TOTO,
YTO M3HONIEHA YIIOTHUTEIbHAs TIPOKJIAIKA O]
kmamanoM (puc. 4.39). B takom cirydae mpokia-
Ky HYKHO ITIPOCTO 3aMEHUTb HOBOI, OTBEPHYB
BEHTUJIBHYIO TOJIOBKY KpaHa.

I[JIFI 9TOTO BO3bMUTE B PYKN raeyHbIi KJII0O4, OT-
BUHTUTE FaﬁKy 1 1O0CTaHbTE BECb MEXaHNU3M Kpa-
Ha, Ha KOHIIE€ KOTOPOTI'O BUAHa CTapad IIPOKJIaJAKa.
Ona moxer KpenuTbCda K AUCKY IIpU IIOMOIIA

Puc. 4.36. CranbHas Tpyba ¢ rnapon3onsLUnoHHbIM CoeMm:
1 — HepXaBetoLLee NOKPbITUE, 2 — CTaNbHas Tpyoa;
3 — Hapy)XHOe MOKPbITUE; 4 — BHYTPEHHsS CTOPOHA TPYObI;
5 — neHononnypeTaH; 6 — NonuaTneHoBas 060/04Ka

YknanpiBaeTcsi KauecTBeHHAs TUAPOU3OJISAINS
13 MUHEPAJIbHOU BaThl, CBEPXY JAHHBIN y4aCTOK
3aKPbIBACTCS TOJUITUICHOM. MOKHO Takke 1c-
0JTb30BATh TPYOBI C TOTOBBIM IH/POU3O0JISIIIUOH-
HbIM cyioeM (puc. 4.36).

B coBpemeHHBIX KBapTHpax MCIOJB3YIOTCS MO-
HOKOMAaH/IHbI€ WJIA IIIADHUPHbIE KPAHbI C OJHUM
pbraarom — jproiictuku (puc. 4.37). Ouu umeror
BCETO JIUIIb OJINH PhIYAr JIJIs TOPsSYell U XOJIO/I-
HOW BOJIbI, KOTOPBIN PEryJupyer TemiepaTypy
BOJIbI 1 Hamop oTtoka. Hamop perysupyercd moj-
HATHEM pblUara BBEPX-BHU3, XOJIOIHAA U TOPAYasd
BOJIa — BIIPAaBO-BJIeBO. KOHCTPYKITNS TaAKOTO Kpa-
Ha MCKJIIOYaeT TosBIeHue Teuu. Bpen emy Mmoxer
HaHECTU TOJTHKO Ka4eCTBO BOAOITPOBOTHOMN BOJIBI.
CwmecuTesib M3rOTOBJIEH M3 KEPAMHUKH BBICOKOU
MPOYHOCTH, UMEIONIeN TJIaJIKYI0 TOBEPXHOCTD
COTIPUKOCHOBEHNUA. Puc. 4.38. [1ByxBEHTUNbHbIA CMECUTESb TUMA «ENI04KA >




MNoBpexaeHns U HeMCNPaBHOCTU BOAONPOBOLHbIX TPY6. CrOCO6bLI UX YCTPAHEHUS

KHOTIKM (1Jin Taiikn ). B epBoM ciryvae ona cHu-
MaeTcst OTBEPTKOM, BO BTOPOM — OTKPY4YHMBAETCS
kimoyoM. Crapast IpOKJIa/ika 3aMeHsIeTCsT HOBO,
BECh MEXAHWM3M COOMPAETCST U YCTAaHABJIMBAETCSI
Ha MecCTO.

Ecmun [MpUIJIoCh 3aME€HUTDb IIPOKJIAAKY, 3a01HO

MIPOBEPHTE CETIO KIamaHa: yoepuTe HaKOTUBIIH-
ecsl OTJIOKEHUST 1 MTHOPOJIHBIE TeJia.
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Puc. 4.39. 3ameHa cTaporo Npokna04Horo Komblia Ha HOBOE:
4 — QTKPY4VMBAETCA CTAPOE NPOKNALA04HOE KOMbLO;
0 — YCTaHABNMBALTCS HOBOE

WNuorpa teyb MOKET WATU MEKIY INIAHIETEM
TOJIOBKM M Taillkoll casbHuKa. CHavasia IMoIpo-
Oyiite oOATSHYTH raiiky. Ecii 910 He moMorJio
YCTPAHUTb T€Yb, FAKy HY’KHO OTBEPHYTH, CHSITh
MaxOBUK M cJeJIaTh HOBYIO HaOWBKY CaJbHU-
Ka U3 CAHTEXHWYECKOTO JbHA, YIJIOTHUTEJb-
HOM HUTH W3 IOJUMEPHOTO COeAMHEHUs WJIN
XJIOMYaTOOYMAKHOI, TPOMHUTAHHOW TpaduToMm
(puc. 4.40).
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Puc. 4.40. 3ameHa cTaporo ynioTHeHUS Ha HOBOE: @ — ybupaeTcs
CTapoe; 6 — HamMaTbIBAKOTCS NPSAAM HOBOMO
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Ceromus Bce yailie MOKHO BCTPETUTD JIAUHUKOB,
KOTOpbIe 0OOPYIYIOT B CBOMX [IOMax TMOJIHOIEH-
Hble BaHHbIe KOMHATBI, HUYEeM He OTJINYaloNINecs
ot ropojckux (puc. 5.1). Ha naue MoxxHo BOILIO-
TUTH MEUTY O IMPOCTOPHON BAaHHOU MJIN JIyTIIEeBOM
KaburHe TO, 4YTO B CTaHJAPTHOH KBapTuUpe
He Bcerga noj cury. Ha naue Bam caMmuM pernats:
Gyner BarHas 5w 10 M2, oTpecTaBprpOBATH JIN
BAaHHY, TPUBE3EHHYIO U3 KBAPTUPBHI, & MOKET, TIPO-
CTO JIOBOJTBCTBOBATHCSI JIETHUM JIYIIEM MO STOTOHENA.

Kaxkoii 661 BapriaHT BbI HU BBIOpaJM, OH Oyjer
BaM 110 JIyIIle U 110 KapMaHy — 3TO IJIaBHOE.

Puc. 5.1. BaHHas komHaTta Ha gaye

Huurto e Memaer o6opysoBaTh BaHHYIO WK
AylieByto kabuny Ha jgade. [Ipu comocraBieHun
[IPEeUMYIIECTB YL BBIUIPbIBAET 110 MHOTUM
[IOKa3aTeJIAM.

Bo-niepBbix, 510 60JI€€ DKOHOMUYHBIA PacXof
Bobl. Iyt MbIThst moj ayiiem tpebyercs 100
BOJIBI, B TO BPEMsI KaK JIJIsI TPUHSITHST BAHHBI HYX-
HO okos10 200 1.

Bo-BTopbix, B [yllie TeJO HAXOAUTCS B MPOTOY-
HOH BOJle, B BAHHOU ITOMBIBKA 3aKaHUNBAETCS
B I'PSA3HON JKUIKOCTH.




BaHHas

Mmuorue tmenutenn komdopTa M TOPOACKUX
yI100CTB B CBOEM JaYHOM JIOME MPEATOYUTAIOT
obopynoBarh BaHHyto KoMHATY. CerogHs B 1Mpo-
Jla’ke CYNIECTBYIOT METAJJINYecKue, YyryHHbIe
1 aKPUJIOBbIE BAHHBI.

UyryHHbIE BaHHBI CJIY;KAT MHOTHE JECSITKHU JIET
U [TOJIB3YIOTCST CIIPOCOM GJraroapst CBOei J10J1ro-
BeyHoCTH U npounoctu. [IpaBna, aTy BaHHy Ts-
JKeJI0 IOCTaBUTD Ha /lady, BECUT OHA B CPeTHEM
ayTh Gosbiie 100 xr. Takwe BaHHBI OBIBAIOT
TOJIBKO TPAAUIIMOHHON TPIMOYTOJIbHOU (hop-
mbl. [lo 1ieHe 3TO OIMH W3 caMBbIX JIETEBBIX Ba-
puaHToB — OT 8 ThIC. PyO.

AKpUJIOBBIE BAHHBI TTOSIBUJIVCH Ha PHIHKE CPaBHU-
TEJIbHO HeIABHO. AKPUJT — 9TO IIACTUK, KOTOPbIN
VKPEIUISIETCST U apMUPYETCsT [T TPOU3BOICTBA
BaHHBI, 4TOOBI He Tporudasics. Takas BanHa Oyer
OY€Hb JIETKOIA, IOCTABUTH €€ He COCTABUT TPY/Ia.
AKpHUJIOBbIE BaHHBI BBIYCKAIOTCS PasIMYHBIX
I[BETOB ¥ ¢ HEOOJIBIINM JieKoprpoBatueM. [lena
HaunHaetcst ot 10 Toic. pyo.

CaMbBIMI  JIENNIEBBIMA M3 BCEX BaHH SIBJISIIOTCS
crasbible. OHU BECST COBCEM HEMHOTO, Bcero 30 Kr,
MO9TOMY HAMHOTO Jierde 4yryHHbIX. CTajibHble
BaHHBI B HECKOJIBKO pa3 JlelleBjie aKPUJIOBBIX.
EnunHcTBeHHDIN HEOCTATOK TaKOW BaHHBI — Obl-
cTpas TeIJIooTaada.

g jaum Takke TpUeMsieM elle OJIMH BapUaHT,
KOTOPBIN TO3BOJIUT COKOHOMUTD. JTO PECTaBPaITs
crapoii BaHHbI U3 ioMa. IleHa Borpoca — 2 Thic. pyo.
Best pabGoTta 10 IOKPBITHUIO HOBOM 9MaJIblo 3a-
fIMeT 11apy 4YacosB, 3aTO Pe3yJibraT Oyier Helpe-
B30IEHHbII — BaHHa Ha OJMsKailline ceMb Jer.
HoBoe mokpsbiTiie criocoOHO 3aKPacuTh TOJIbKO
BHelTHUe JieDeKThl BAaHHBI, TAKUE KaK JKeJITU3-
Ha WJIM TMIOTYCKHEHUE 1[BETA, HO, K COYKaJIEHUTO,

He CITOCOOHO CIPABUTHCS € TPENMHAMHU 1 I1apa-
nuHamu. BHOBb nOKpaleHHON BaHHON MOKHO
Oy/eT HaYaTh MOJb30BATHCS TOJIBKO Y€pPe3 TPU
JUHSI.

Etme omun BapuaHT pectaBpaiuy cTapoil BAHHBI —
MCTOJb30BaHNe aKPUJIOBOTO BKJjanbima. llo-
JIPYTOMY OH Ha3bIBaeTCs aKPHUJIOBOI BCTABKOIA.
Bxazgpii BBITIOTHEH M3 MOJMMEPHOTO COeIHe-
HUSI U 00JTajlaeT TAKUMU CBOMCTBAMM, KaK TITyMO-
U30JIAIIS, TEPMETUYHOCTH, TEPMOCTONUKOCTH
U MPOYHOCTh. AKPHJI — 9KOJIOTHYECKH Ge3orac-
HBIII MaTepuas, KOTOPBIH JIEeTKO MOETCSI MBLIOM
U HAJ0JTO cOXpaHsieT OsiecK. AKPUJIOBbIe BKJIa-
JIBITIIN BBIITYCKAIOTCS PA3HBIX 1IBETOB U OTTEHKOB,
MO3TOMY CTapyio YyTYHHYIO BaHHY TPE0OPa3nTh
He COCTAaBUT TpyZda. BKJapii Kpenurcs Ha crie-
[MUAJIBHBIN KJIei, CTAHOBICh ¢ BAaHHOU €JMHBIM
1esibiM. BeraBka mogbupaetcst mo (popme ctapoit
BaHHBI, TIEPE/l MOHTAKOM yOMPAIOTCsT BCE JIEKO-
paTUBHBIE BJIEMEHTHI. BKJIABINT 3aKperisieTcs
Ha JIBYXKOMITOHEHTHYIO TIeHY, (DUKCUPYEeTCs CJIUB,
repMeTusupytorcst croiku. [Iporecc ycranoBku
3aHMMaeT mapy yacoB. Hy:KHO HamoJHUTL BaHHY
BOJION U OCTaBUTh Tak Ha HOUb (12 ), mocie yero
MOKHO KymaTbesi. CpOK  CIIysKObI  aKpPUJIOBOTO
BKJIJIbIITa — 15 Jiet, croumMocTb — 4 Thic. pyo.

TpeTprM BapuaHTOM pecTaBpalliil CTApoll BaH-
HbI CUMTAETCsI UCIIOJIb30BaHNEe HAJIMBHOTO aKpH-
na (puc. 5.2). IIpuMmeHeHre TaHHON TEXHOJOTUN
TAaKOBO: CHayaJla BaHHA TOTOBUTCSI K TOKPACKe,
3auMIaeTcss HakgauHoil Gymaroii, ob6es3kuprBa-
eTcs, TOUUIIAIOTCA MecTa CKOJIOB U TPENINH,
a 3aTeM 3aJmBaeTcs akpui. PacTBop MezieHHo cre-
KaeT U CaMOCTOSITEJIbHO PACIPEIEISIeTCs 110 T1I0-
IIaJI1 BaHHbBI, OCTABJIsISI POBHBIN CJIOI B 5 MM.
Ha Bcio Banny yxoaut 10 3—4 kr akpuiia. Ceromus
€CTh BO3MOJKHOCTH 1M000paTh Jt060i OTTEHOK
aKpuIa.
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Puc. 5.2. PectaBpaLliist BaHHbI C NOMOLLb0 HAMMBHOIO akpuna

Banna craHer Kak HOBas — TJajKas, IPOY-
Hasl, Kperkas u TPOCIYy:KUT Bam emie 15 jer.
Croumoctb HanuBHOI BarHbl — 3500 pyo.

Bannyio KoMHaTy Ha jade MOKHO 060PYI0BaTh
TPAJMIIMOHHBIM  cIIoco0oM. B Takom ciydae
ybopHast U 30Ha JJIsI MBIThsSI COYETAIOTCSI, B OJHOM
MOMENIEHUN YCTAHOBJIEHbI BaTEPKJO3ET, PYKO-
MOWHUK, BOJIOHArpeBares b 1 BanHa. MOKHO BbI-
JIeJTUTh OTAEJbHYIO TIONIA/lb TOJBKO [T BAHHbI
U TyTia.

Banna ObiBaeT cBOOOIHO crosimeil (puc. 5.3)
U BCTPOEHHO# (puc. 5.4).

Berpoennast Banna 00opyzyercsi BILIOTHYIO
K CTE€HE, OTKPBITasl CTOPOHA 3a/1e/IbIBAeTCsT KUP-
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Puc. 5.3. CB0o60HO CTOALLAS BaHHA

nmuyaMu, a TOTOM KepaMWU4YeCcKOW TJIUTKOM.
Mo3KHO IIPHOOPECTH MIJIACTUKOBBIN 9KPaH B TOH
cred u noja. O6g3aTeIbHO OCTaBbTe MaJjleHb-
KO€e OKOIIIKO C /IBEPKOIi, Yyepe3 KOTOPoe MOXKHO
Oyzer B IIOCJTEAYIONEM COBepIiaTh yOOPKY
U PEMOHT.

OOGBIYHO BaHHBI Ha HOYKKAX yCTaHABJIMBAIOTCS
nerko. Heo6X0auMO TOJIBKO y4eCTh, YTO BaHHA
UMeeT YKJIOH B CTOPOHY CcTOKa. Ecim BbI mpej-
HoJjiaraete, 4To BaHHa Gy/eT CBOOOIHO CTOAIIEI,
TO YCTAHOBUTE €€ TakK, YTOObl OHA He IIaTajach.
B npoTUBHOM ciTydae 9T0 MOKET IPUBECTH K T10-
BpexaIeHnto cudoHna.

[[JIH yaajaeHuda BOAbL TI0JT JTOJIKEH OBITh jateyis
HaKJIOHOM.



BanHas
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Puc. 5.4. BctpoeHHas BaHHa
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Ayw

Boutee yo6ubrii BapuanT st gauu (puc. 5.5). ly-
IEBYI0 KaOUHY MOKHO YCTAHOBUTH OKOJIO CTEHBI
WM B [EHTPE MOMENleHns. DKOHOMUYHAs pa3-
HOBU/IHOCTH — JIYIIEBAS B YTy C PA3IBUKHBIMU
asepbMu. OTTOPOANTH 30HY JIJIsSi Hee MOKHO TaK-
JKe M OOBITHOI TMUPMOIT NI 3aHABECKOIL.

Jlymn 3aHMMaeT Majo MecTa, MOI0M/IeT TII0MIA/Ih
Bcero 1x1 m. HeGoubiioit HarpeB BOABI U TPU-
KPEIUIEHHBI K CTeHe MyIl obeciiedar Xopoiiee
1 KOM(MOPTHOE MBITHE.

Puc. 5.5. [lyuiesas kab1Hka B JOMe 1 CafoBblil Ayl
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BapuanTbl nomorpeBa BOjibl B BAHHOU KOMHaTe
MOTYT ObITH Pa3JIMUHBL. [[JIs1 Iy 11 CrouTest U Iipo-
TOYHBII BOJIOHAarpeBaTe b, MOKHO HUCII0JIb30BaTh
JIPOBAHON TUTAH, TOAOIAET U BaHHASA KOJIOHKA.

Wcnosb3oBantast Boja B BAHHOM UJIH JIy1Ie MOJKET
CTeKaTh B HATIOJIBHBIE CTOUHbIE yCTpoicTBa (puc. 5.6).
CToKM BO BHYTPEHHUX MOMEIIEHHSIX NMEIOT 3aTBO-
PbI, TIPeIOTBPAIIAoIIe TIPOHMKHOBEHIE 3aTTaX0B.
Croku BO ABOpax 060PyA0BaHbI UJIOYJIaBIMBATE-

JIAMUA [JIA IpUEMa I1eCKa 1 MEJIKOTO MyCopa.




Pwuc. 5.6. HanonbHoe CTO4HOE YCTPONCTBO: 7 — CIINBHAR PELLETKA;
2 — 3atBOp

CTOKU B TOMEIIEHNSIX YCTPAUBAIOTCS JIJIsT OTBOJIA
BO/IbI 3 JIyITIEBBIX 1 BAHHBIX KOMHAT. VIX OCHOBHas
3a71a4a — 00eCIIeYnTh CTOK IPSA3HOI BOJIbI U3 BaH-
HOI M ¢ IOoKatoro moja mnomenienuii. Ilo artoit

Oyw

IIpU4YnHE 110 CTOPOHAM MMEETCSA BBICTYII AJIA 3a-
KJIEMBaHUA  YIVIOTHUTEJIEM. HpOC&‘-II/IBaIOH_[a}ICSI
BOJa MOJKET OTBOJIUTHCA B CTOK Ue€pPe3 MaJIEHbKHE
OTBEPCTUA, C/leJITaHHbIE B BBICTYIIE.

Yepes onpesiesieHHbIA 11eprUoji BpeMEHU Ha JlHe
CTOKa MO’KET CKOIIUTHCA 3aCOPSIIONIasl ero rpssb,
MO9TOMY ee HeOOXOMMMO yaamsaTh. Crekaorie
HEYUCTOTHI MOCTYIAIOT 10 TPyOe B OTCTOMHBIIL
KOJIOJIET], KOTOPBIiI 0OBIYHO PACIIONOKEH B MOJI-
BaJie. DTOT KOJIO/IEl] MMeeT IPsI3eyJIaBINBAIOINLYIO
€MKOCTb.

Jletnuii gy (puc. 5.7) Ha 1aye — He3aMEHUMOE
Xo3giicTBeHHOe coopyskeHue. Iloctpoutsb ero

Puc. 5.7. JletHnin oyw
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HECJIOKHO, B XOJ] UAYT CaMble IIPOCTbIE MATEPU-
abl, a 110JIb3a U PafloCTh OT HEr0 HEBEPOSTHBL.
He y kasoro naua pacrosnosxena Ha 6epery pexu
WU 03€pa, 1a U B 3HOMHOE JIETO XOUETCS OXJIakK-
JIaThCS 10 HECKOJIBKO pas B AeHb. OcobenHo ecm
BBINOJIHATD KaKue-1100 paboThI [0 YYaCTKY: 110~
JIMBATh OTOPOJI, COOMPATh ATOALI U (PPYKTHI UM
yX&)KI/IBaTb 3a IIBETaMU.

[Ipeskge 4yeM TIPUCTYIUTh K CTPOUTEIBCTBY
ayia, HeoOXOAMMO BbIOPATh [IJIsl HETO MECTO
Ha yuwacTke. Iljomazgka st [ymia JI0JKHA
ObITH COJHEYHOI, He 3arOPOKEHHOI JIePeBbAMU
M KycTapHUKaMHu. EC/IM yd4acTOK HaXOIUTCS
Ha CKJIOHE, TO JIydllle TIOMECTUTh YIIl Ha BO3-
BBIIIEHHOCTH. Bee 5T0 CBSI3aHO ¢ TeM, 4TO JIeTOM
OCHOBHBIM HCTOYHUKOM HarpeBa BOJbI CTAaHET
conrrte. Yem GoJiblile COTHEUHBIX Jydell Gy/er
OOUPATHC /10 ylia, TeM ObicTpee Oy/IeT Harpe-
BaTbCsl B HeM Boja. [Ipu HarpeBaHWU COJIHIIEM
CJIE/LyeT YUECTh, UTO BOJA LISt 9TUX [eJIeH TOJIK-
Ha paclioyiaraTbcsi B OOJIBIIOM Pe3epByape Win
Gake, pacIoJIOKEHHOM Ha Kpbilie aymia. bak
00bIYHO 000pyIOBaH TPYHOil ¢ KPAaHOM U Jylle-
BOW CETKOM.

Cam gy mpezcraBisieT coOO# MUTOBYIO KOH-
CTPYKIIMIO U3 JOCOK WJIM Tuiactuka (puc. 5.8).
[lnsa cTpoutenbeTBa (pyHIAMEHT He HY:KeH, T10-
9TOMY [IepEBSIHHBIE CTOWKM MOXKHO 3a0MBaTh
MPSIMO B 3€MJTIO.

OcHoBHOE TpefiHa3HavYeHne AyiieBoi Kabu-
Hbl — 9TO 3aliuTa OT Be€Tpa M IMOCTOPOHHHX
B3IJISI/IOB, a TaKK€ BO3MOXKHOCTD II€PEOJIeThCsI.
CambIM pacpoCTpaHEHHBIM MaTepuajoM s
M3TOTOBJIEHUST CT€H KAOWMHKU CJYXKaT JOCKH,
HO MO’KHO HCII0JIb30BaTh U Pa3HOIIBETHbIE ILjIa-
cTUKOBbIe TaHesn. [Ipeasiaraem Bam cMacTepuThb
AYIIEBYI0 KaOGuHY ¢ HeOOJBIION pas3aeBagKoii,
KOTOpas OT/leJieHa OT IyIla 3aHaBeCKOii, 3alu-
MIAOIIell OCTaBJIEHHYIO O/IeK/Ay U IOJIOTEeHIA
OT HAMOKaHUSI.
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JlymeBas kabuHa J0JKHA ObITh pasmepom 1x1 M,
4TOOBI 4yBCTBOBATH CebsT B HEMl KOMGMOPTHO, CITO-
KOIHO MOJHUMATh PYKH 1 Harubatbest 6e3 mpo-
6JieM. JIJ1s1 pasieBajiki BBIJICJIUTE TIPOCTPAHCTBO
ot 60 10 90 cm. Takum 06pasom, 001U pasMep
sietHero aymia coctaBuT 160x100 cm.

I[ToJ B ay1ne MOKeT ObITh BBIIIOJIHEH [10-PA3HOMY.
OuH 13 BApUAHTOB — JIOIIATBIH T10JI CO IIESIMH,
yepes3 KOTopbie Boja Oy/ieT crekarh BHu3. OTHaKO
CTOYHasd AMa 11o/[ AyuieM He COBCEM IIpuemMJjieMa
U TUTMEHUYHA, TAK KK UCIOJIb30BaHHAS BOJIA TAK
OBICTPO MCHAPSTHCST HE CMOKET U OY/IeT CKAIIu-
BAThCSI TIOJI Ly IIIEM.

MoskHO TIpUOETHYTH KO BTOPOMY BApPUAHTY: YCTPO-
UThb TOJJIOH B OCHOBAHUM JyIIEBOH KaGUHbI
(puc. 5.9). B takom ciydae HeoOXoauMo Oyzer

500

2000

50 x 50

a2
70

Puc. 5.8. Cxema neTHero Aywa (Mm): 7 — BOJJOHarpeBatesbHblil
0aK; 2 — BnyckHas Tpy0a; 3 — Ayl; 4 — METanINYecKii yronok



Puc. 5.9. [lywiesoit nofioH

1103a60TUTHCST 00 OpraHMU3aIMK CTOKA st chopa
WCIIOJIb30BAHHON BOJIbL. [[J1g aTOTO JydIiie coopy-
JIUTH CIIEIMAIbHBIN CTOK 13 TPYObI MOAXOASIIErO
JMameTpa, KoTopasi OyAeT paciosioxkKeHa Moj jy-
I1IeM ¥ BBIXOIUTH B KOMITOCTHYO SIMY UJT COOPHBII
KoJioziell. MOJKHO Takske OpraHu30BaTh COOPHBIIT
KOJIOZIEI! CIIEIMaIbHO JIJIsT JIETHEro Jiyiia. BosbmuTe
Ha 3aMETKY, YTO 00heM TAKOTO KOJIOIIA JOJIKEH PaB-
HATBHCS KaK MUHUMYM JIByM o0beMaM Gaka, pacrio-
JIOKEHHOTO HAJT IyIIEeM 1 CHAGKATOIIErO €ro BOIOM.

Kak BbI MOTJIN 3aMeTHUTD, ITPU CTPOUTETHCTBE JIETHE-
TO JIylia HeT JKeCTKUX KpurepreB. Ocraercst MecTo
ST TBOPYECTBA, TIOATOMY BBI C JIETKOCTBIO MOYKETE
MOJIEPHU3MPOBATH ITPOEKT MO/ CBOK TPEOOBAHMSI.

YroObl IpeBecuHa He THUJIA U TPOCITYSKUJIA T0JTb-
1re, CTOUKHM B Jyliie HeoOXoauMo obpaborarh aH-
tucentukoM (puc. 5.10). TepMun «aHTHCENTUK>
03HAYaeT MPOTHBOTHUIIOCTHOE CPEICTBO.

AHTHCENTHKYU IS JlepeBa ObIBAIOT [IBYX BUJIOB.
[lepBplit — 9TO aHTUCENTUK /I JIPEBECHUHBI
(TIpOTHBOTPHOKOBOE U TIPOTUBOMUKPOGHOE CPEI-
CTBO), OH MOKET MMEeTb 3eJIeHOBATBII OTTEHOK, TaK
KaK B COCTaBe IPUCYTCTBYET MeIHBIN KyHOpOC.
IKOJIOTUUECKU YUCThIe aHTUCEITUKH [IJIS lepeBa
HMEIOT B KaueCTBe PACTBOPUTEJISL B CBOEM COCTaBe
OpraHMYyecKre WJIN BOAOCOJepiKallle COeAuHe-

Puc. 5.10. [1epeso, NOKPLITOE aHTUCENTUKOM

Hust. Takoil aHTUCENTHUK OT/IM4aeTcst bojee HU3-
KOl CTOMMOCTBIO, 00J1a/1ast XOPOIIMM Ka4eCTBOM.
IKOJIOTMYECKH YUCThIl aHTHCENTUK TIyOOKO
ITPOHKMKAET B TIOBEPXHOCTH JIePeBA U PABHOMEPHO
pachpeziessieTcs, MaKCUMaJIbHO 3amuinas. dem
6osibllie TJIyOMHA TTPOHUKHOBEHHSI TOTO Bellle-
CTBa, TEM JI0JITOBeUHee 1 apeKTrBHEE 3annTA.

Bropoii Bus anTHCenTUKOB Ha3bIBAETCA 3aKJIIOYM-
TeJbHBbIM HOKpbITHeM. Ilocie ero Hanecenus, kak
IIPAaBUJIO, OCTaeTCs 3alluTHad IieHka. OjHako
CTOUT y4ecThb TOT (haKT, UTO JPEBECHHA CIOCOOHA
CKUMATBCS U PACIIUPATHCS B 3aBUCUMOCTH OT 110~
rojibiX yesosuil. Ecim o6pasoBasiiasics: mieHKa
He HAaCTOJIbKO 3JIaCTUYHA, TO Yepe3 HeKOTOpoe Bpe-
M1 OHA JIOITHET, OCTaBUB TPEIIUHBDI.

Ectp emie nponuTka — 3T0 aHTUIIMPEH, KOTOPBII
3amuuaet apesecuty ot orus. Ilocse mokpbiTHs
AHTUIIMPEHOM JIEPEBO CTAHOBUTCS TPY/HOBOCILJIA-
MeHSIeMbIM, a aHTHCeIITUYeCKHe CBOICTBA coXpa-
HSIIOT €0 OT MUKPOOOB.

BoJIbIIMHCTBO aHTUCETITHKOB JEJISITCS HA TIPU-
MeHsieMble BHYTPH JI€PEBAHHBIX MOMEIIEHUI
U JIsE UCTIO/Ib30BaHus cHapy»ku. OHaKO ceilyac
MOJKHO HAiTH ¥ KOMOMHMPOBAHHbIE CPE/ICTBA,
KOTOPBIME MOKHO 00pabaThIBaTh BCe I€PEBSIHHBIE
TTOCTPOUKH.
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IIpn HaHeceHMM aHTHUCENTHKA Ha IIOBEPXHOCTb
HEMaJIOBA)KHO 3HATh TOT (PaKT, YTO MsTKas JipeBe-
CHHA TOTJIONTaeT OOJIbINe CPENCTBA, YeM TBEPIAsL.
XBoliHbIE TIOPOJIbI JIEPEBBEB COZIEPKAT CYUKH,
KOTOpbIE TIEPUOIMYECKN MOTYT BBIJIEJISITH CMOJTY,
paspyLIAIONLYIO 3alUTHbIE CBOIICTBA AaHTUCEITHKA,
03TOMY TIPOOJIEMHBIE MeCTa HY;KHO 00pabaThiBaTh
JIOTIOJIHATEJTHHO CIHEeTMaIbHON TPYHTOBKOIA.

[TomuMmo siepeBa B KayecTBE CTOEK JyIa TPUMeE-
HSIOTCST MeTa/IJIMYecKiue KOHCTPYKIIMH, KOTOpPbIE
SBJISIIOTCSL  OOJiee  JIOJITOBEYHBIM — MaTEPUAJIOM.
Xopotnyo 3alUuTy ¥ JOJTOBEYHOCTH JaeT 3a-
[IEMEHTUPOBAHHOE [[HO TOJ OCHOBAaHWEM CTOEK,
3aJIUTOE Ha D CM.

Ha cToiiku cBepxy KpemuTcs KpbIIiia, Ha KOTOPYTO
HOMeIaeTcsl pesepByap st Bojbl. B aToM Kave-
CTBE MOKET CJIYKUTH JII0OAsT IOCTYTHAST €MKOCTb:
6ouka, sKesie3HbI Oak WM BaHHA. bak Jydrie
BBIKPACHUTh B YEPHBIH I[BET, TaK OH OyeT ObIcTpee
Harpesatbcst. He 3a0ybTe 00eciiednTh ero Kpbliii-
KOW MJIN TIJIEHKOH, 3alTUINA0IIEH OT Mycopa.

BopocHabskenue JieTHero [yiia  HEOOXOIMMO
00€eCTIeYnTh CIIEMAILHON BITyCKHON Tpy0Oii, KO-
TOpast HAIoJHsIeT OaK M0 Mepe HEeOOXOIMMOCTH.
Ira Tpyba MOIHUMAETCS BOJIb OTHON M3 CTEHOK
JIyTIIa, COEUHSSICh OJTHIM KOHIIOM C BOJIOITPOBO-
JTHOW, UAYIIEel 10 Y4acTKy, a BTOPOW KOHeIl 3a-
Kperuisercs B Oake.

MoHTax BHYTpEHHEN KaHanu3aLMoHHOW CEeTH

CToK BO/IbI U3 BaHHOM, TyajleTa U yMbIBaJIbHUKA
MOZKeT IIPOM3BOAUTHCS Yepe3 KaHAIN3aIlMOHHBII
OTBOJI B cucTeMy O4UCTKU. OT caHTEeXHUYECKOTO
060pYIOBAHNUST CTOKHU TIOCTYTIAIOT IO TPYOE B Bep-
TUKAJIbHBIN CTOSK BHYTPEHHEW KaHaJIM3aIluu
(puc. 5.11), KOTOPBIT UMEET BBIXO/L B HAPY KHBII

R
A

a8

Puc. 5.11. C6opka kaHann3aumoHHoro CTosika
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KaHAJIU3AIMOHHBIN TpyborpoBoa. Cerb BHYTpH
JtoMa cOOMPAETCst U3 MIACTUKOBBIX TPYO (puc. 5.12).

PactpyOHBIE  COEIMHEHUS TE€PMETH3UPYIOTCS
C TIOMOIIBIO CIENUATbHBIX YIIOTHUTETHHBIX
Koster] u3 peaunbl (puc. 5.13). Cravyana B xken00

Puc. 5.12. [1ns BHYTPEHHEN KaHann3aummn 4oma BblGparite
NacTUKOBbIE TPYObI, CTOMKNME K arpeCCUBHBIM Cpeaam



MoHTaX BHYTPEHHEl KaHann3aumnoHHON CeTun

OZHOI TPYOBI YCTAHABJIMBAETCS KOJIBIIO, TIOTOM
BCTaBJIsIETCST KOHEI[ BTOPOit. [ToBOpoT 1 pazBo/ika
KaHAJIM3AIMK JIeJIAI0TCS TIPU TIOMOTIH  Pa3HOo-
Opas3HbIX (DUTHHTOB, TPEIHA3HAYEHHBIX CIEI-
AJIbHO JIJTsT KaHATM3anoHHbIX TPyO. /1711 oTBO/IA
YHUTa3a WCIHOJIb3yeTcss Tpyba ¢ BHYTPEHHUM
nauamerpoM 10 cM, /i BAHHBI U YMBIBATbHUKA
CTOJIUTCS B [IBA pasza MeHbiie — 5 MM (puc. 5.14).
[LranupyiiTe pacroyoKeHHe CAHTEXHUYECKOTO
060pYIOBAHUST B HETOCPEACTBEHHON OJN30CTH
K CTOSIKY — 3TO CIOKOHOMHUT KOJHMYECTBO Ma-

Tepuasia JJIs MOHTaka M CBEJAeT K MUHUMYMY
o6pa3oBaHue 3aCOPOB, KOTOPBIM IIOJBEPKEHBI
rOPU30OHTAIbHbBIE YYACTKU TPYO.

Jlist uzberanus 0OpaTHOTO HOAIOPA CTOYHBIX BOJI
CTOSIK JTy4lIlle BBIBECTH Ha Yep/laK, OH He JI0JIKEH
UMETh IIyXOH BEPXHUI KOHEII.

ITocne Toro xak BHYTPEHHAA CETh KaHa/JINn3allun
TOTOBa, MOXHO IIEPEXOJUTb K IMOAKJIIOYECHHIO
CaHTEXHMYECKOI'O O60pyHOBaHI/IH.

Puc. 5.13. PacTpy6Hoe CoeaMHEHNE NNACTIKOBbIX
KaHan13aUnoHHbIX Tpy6

Puc. 5.14. [Ton1nponuneHoBble KaHann3aunoHHbIe TpyOb! 1
(huTHMM



[naBa 6. l'opsyee BogocHabXeHue

Topstuee BomOCHAOKEHME TIPELyCMATPUBAETCST
KaK B CHUCTeMe BOJSIHOTO OTOIIEHUs, TaK U OT-
JIETBHO: OT BOJIOTPEHOIN KOJIOHKM Ha TBEPIOM
TOIIMBE, Ta30BOU BOAOTPENHON KOJIOHKH, MPO-
TOYHOTO BOJIOHATPEBATEJISI U COJTHEUHBIX GaTapeii.

JletasibHOE  yCTPOMCTBO COJTHEYHBIX —OaTapeit
nozipo6HO ommcano B T 2, pasia. «CosHedHast
9Heprus /71 cBeTa u Tenas. Ceifyac MbI OCTaHO-
BUMCSI Ha JIPYTUX CIOCO0AX TONyUYEHUsT TOpsTIeit
BO/IbI HA J1aye.

Cnoco6bl Harpesa Bofbl B 6ake

Kak m3BecTHO, cHayasia MpoOrpeBaioTcs BepXHIe
cJION BOIBI B Oake, MOATOMY BHYTpH Oaka TIpu-
KperuTe Pe3MHOBBIH IIJIAHT, KOTOPBIN COeMHEH
¢ TpyOKOiT KpaHa, K KycKy meHoracta (puc. 6.1).

Pue. 6.1. YcTpoiicTeo o515 3a6opa Tennoi BoAb!:
1 — NEHONNACTOBBIN NONNABOK; 2 — PE3NHOBBIN LLNAHT;
3 — 3an0pHblil KpaH; 4 — AyLIeBas rojoska; 5 — 6ak
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Camblil TIPOCTON BOJIOHATPEBATEJb [IJISI JIETHETO
ZIyTlia MO’KHO CKOHCTPYWPOBATh M3 KOHEHCATO-
pa OT CTaporo XOJOAWTbHUKA. JTa 4aCTh MMEET
dbopmy 3meeBuka (puc. 6.2). Y OGosbIINHCTBA

Puc. 6.2. YcTpoiicTBo A5 3a60pa TENoi BOAb! C MOMOLLbHO
3MeeBmka; 7 — 3Meesuk; 2 — 0aK; 3 — 3arnopHbiIi KpaH



Cnoco6bl Harpesa Bofbl B 6aKe

XOJIOAWJIBHUKOB ~ KOH/IEHCATOp — y’Ke  BBIKpa-
IIeH B YepHbIH IIBET M BBIIOJHEH U3 MeTaslia.
Hanpasiiennblii B CTOPOHY COJIHEUHBIX JIy4el, OH
Oy/IeT XOpOIIO MPOrpPeBaTh MTPOXO/SIIYI0 BOLY.
3MeeBUK KOHJIEHCATOpa TIPUCTPANBAETCsT TIapal-
JIeJIbHO cTeHKe Oaka. Boja Oyzier moctymnarh B 3Me-
€BUK CHU3Y, IIOJIHUMAsCh JIJIS [IPOrPeBa, U CHOBA
nocTynaTth B 6ak cBepxy. Tak JKUIKOCTH MUPKY-
JUpyeT 1O 3MeeBHUKY, PaBHOMEPHO IIporpeBast
BCe cJIon BOAbl B Oake. Takyio ske KOHCTPYKIIHIO
MOXKHO COOPYIUTD U JI719 pyKoMoitHuKa. Harpertas
3a JIeHb BOJIa 1 Be4epoM OY/IET OCTaBATHCSI TETLIOI.

CymtectByer ete oauH 3¢hGhEKTUBHbII cocob
HarpeBa BOJbI B jaymieBoM Oake (puc. 6.3). s
3TOTO TOHAAOOUTCS YEPHbI MUIAHT  J[TIMHON
He menee 10 M. J[onosHUTENBHBII 000IPeB /s
JTyIIIa JIydIile YCTPOUTD Ha KPBIIIIE PSIIOM € HAKOM.
[ToaroToBbTe KapKac 13 peek, Kyaa OyIeT yI0KeH
TIJIAHT. 3aTeM BBIKJIAIbIBANITE €T0 CIIUPAJIbIO, Ha-
YuHasi ¢ BHyTpeHHero paauyca. [lenaiite nepsoe
KOJIBITO KaK MOKHO TIJIOTHEE, OCTABJISISI MEHBIIHI
paJyc, a BOT MOCJeIHee JTOJIKHO OBITh CaMBIM
GosbiuM. J[MaMeTp IuIaHra He JOJKEeH OBITh
GOMIBIIMM, WHa4Ye Boja Oy/eT OJIbllie porpe-
BaTbCs U MeJlJIeHHee IIUPKYJIUPOBATh.

Pwuc. 6.3. YcTpoiicTeo Ang 3a6opa Tenso Bobl C NOMOLLbHO
LLNaHra; 7 — CONHEYHbIE Ny4u; 2 — [epeBAHHbIA NOA/0H;
3 — YEpHbIA LWNaHr

Temepp ocTasoch MOJACOEINHNUTH TOTOBYIO KOH-
CTPYKIIMIO K pe3epByapy ¢ BopoW. BHyTpeHHUN
KOHEI[ TIPUCOEANHUTE K HUKHEMY Kpaio Oaka,
Yyepe3 BHENTHWI BBITSIHUTE BO3YyX W3 ILJIAHTA.
ITO MOJKET 3aHSTD 5 C, TIOCJIE Y€TO BbI YCJIBIIIUTE
XapaKTePHBIH IITyM, ecJIi TIOJHECTH IIJIAHT K yXY.
3akpenuTe BHEITHUI KOHETT MJIaHTa K BEpXHEMY
Kpaio Gaka Tak, 4TOOBI 0 TIOBEPXHOCTHU BOJIbI
ocranoch emte 5—10 cm. Yepe3 Bepxuuii Kpaii
mianra B 6ak Oyer MoCTynath ropsdasi BoJa.
Takast KOHCTPYKIUsI CTIOCOOHA HATPETDH MOJIHbBIIT
6ax 3a JIeHb Jlaske He B CAaMYIO XOPOIIIYIO MOTOJLY.

K coxkanenuto, >kapkux [Heil B TOJly He TakK
MHoro. [lo aToil npuunHe B 1IepBOU 1OJIOBUHE
MIOHSI M HAYMHAs CO BTOPOIi MOJIOBUHBI aBIyCTa
BPSIJI JTM BOJIA B yIile Oy/IeT HACTOIBKO TETLIOH,
4TOOBI MOKHO OBLIIO MBIThCS. IIpeyiaraeM Bam
BapUaHTHI €€ MO/I0TPeBa.

[Tpu Hasmunu 06yCTPOEHHOTO HAa YYacTKe BOJO-
MpoBOJA YT MOKHO OOOPYZOBATH JAPOBSIHBIM
TUTAHOM, KOTOPBI OyzieT corpeBathb Boxy. OqHuM
13 BapUAHTOB [P HAJMYNU BOJIOTIPOBO/IA TAKXKe
MOJKET CTaTbh IPOTOYHBIN 3JIeKTPOBO/IOHArPEBA-
tesib (puc. 6.4).

Pwuec. 6.4. TpoT04HbIN BOAOHArPEBATE b
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[naBa 6. lopsyee BOAOCHABXEHWE

MuHyc ero WCIOJb30BaHUS —3aKJII0YAETCS
B 00JIBIION TOTPebIsieMoii MotHOCTH. 17151 MbI-
ThsI TIOCY/IbI ¥ JIETKOTO TIPUHSITUSI YA MPOU3-
BOJMTEIHLHOCTDb BOJOHATPEBATEJIS HOJIKHA ObITh
npuMepHoO 3—4 JI/MWH JJIs Harpesa 0 TeMIle-
patypbl +45 °C. DTO COOTBETCTBYET MOIHOCTH
5-5,5 kB1. Ecin xoture, yToObl BOJa B JyIIE
Harpesajach ObICTpee, TO BaM [OHALOOUTCS

MPOTOYHBIN 3JIEKTPOBOJOHATPEBATENb, MOIII-
HocTh KoToporo 7—10 kBt. Torma moTtok BoabI
Oyzer 5—7 Ji/MWH TpU TOH K€ TeMIeparype
BO/IBI.

[lena TPOTOYHBIX BOJOHArPEBATENEN  MOIII-
Hocthio 5—10 kBt cocrasisier 900—-3500 pyo.
BriBaior mozesu u 3a 10—15 ThIc. pyo.

[lpoBAHan BogorpelHas KonoHkKa

B aToii kHMTE yiKe YITOMUHAJIOCh UCTIOJIb30BAHNE
JPOBSTHBIX KOJIOHOK (pHcC. 6.5) Tpu HarpeBe BOJIbI
JIJIS1 IETHETO [IyTa. DTOT HeJJOPOTOI arperaT CTOu-
MOCTBIO OT 7 ThiC. py6. 1 BMecTUMOCTBI0 80 1 90 J1
Oy/IeT OTJIIMYHO CJAYKHUTH BaM JIJIsl HarpeBa BOJIBI,
UCIIOJIb3YyeMOil B ObITOBBIX mejistX. Ero mpume-
HEeHMe Ha Jlaue MOKHO CUUTATh HE3aMEHUMBIM.
JIpOBSIHYIO KOJIOHKY MOKHO YCTaHOBUTDH TOJBKO
JUISE OZIHOTO MecTa 3a00pa ropsueil BoJbl. ITOT
arperar He TpeOyeT [OMOJHUTEIbHBIX 3aTpaT
110 TPUOOPETEHNIO TOTLINBA WK cepBucy. Ero To-
ST IPOBAMU, KOTOPbIE XOPOIITHI XO351H 3araca-
eT 3a jieto. K kauecTBe TOIJIMBA MTOIOMIYT TaKKe
IENKH, KapTOH ¥ faxke Oymara. KooKy MOKHO
HOJKJIIOUNTh K JJAYHOMY BOJIOIIPOBOJLY WJIM WC-
MOJIb30BATh TIPOMEKYTOUHYTIO EMKOCTD, K TIPUMe-
py, 6ak Ha Kpbiiie jeTHero ayiia. Kosonka oueHnb
npocTta B ycTpoiictBe. OHa COCTOUT U3 TIe4H, BO-
JIOHarpeBaTeIbHOro Oaka (TUTaHa) ¥ CMECUTEIS.
Kosonka paboraer 1o cieayionieMy mpuHITITy:
ropsiyast BO/Ia BBITECHSET XOJIOAHYIO W TOCTYTaeT
B KpaH. Eciin BbI T1aHUpYyeTe YCTAaHOBUTH TaKO
arperatr B MOMEIEHNUH, TPHUIETCST 060PYA0BATH
ero JILIMOXOJIOM. MarepuajnoMm [JiI U3TOTOBJIE-
HUST KOJIOHKU CIIYKUT KapOCTOMKAs CTallb, NMe-
fo11asi aHTUKOPPO3UITHOE TIOKPHITHE,

Ecin obbem Gaka Baimeil APOBSHON KOJIOHKU

cocrasistet 90 11, To 10 Temmeparypst +35 °C on
Harpeetcst 3a 25 muH, 10 +75 °C — 3a 50 MuH.

110

Pue. 6.5. [IpossiHas BOAOrpeitHas KonoHka



a30Bast BOAOrpenHas KonoHKa

JlpoBaHaa KOJIOHKA OCHAIeHa CIEelUAJIbHbIM CMe-
CUTEJIEM, KOTOPBIN OTJIYAETCST OT OOBIMHOTO BOJIO-
IIPOBOIHOTO U He MOKeT ObITh Ha HEro 3aMeHEeH.
JlaHHBIIl cMecuTesb TI0IaeT XOJIOAHYIO BOAY
B TUTaH, OTOMPAET TOPSUYIO U3 HETO, CMEITUBAET
WX U nojiaetT B aynl. Paspeienuii cennaan3upo-
BaHHBIX OPTaHU3AINI Ha pabOTy APOBSIHOI BOJIO-
IPENHOI KOJIOHKU He TpebyeTcsl.

TapanTuitabiii cpok paborsl cocrasisier 10 ser,
HO IIPY HEIPaBUJIbHOI SKCIULyaTaluu nprubop

MOJKET BBIUTH U3 cTposi paHbiiie. K mpumepy,
€cJIM Bbl He JKUBETe Ha jlade 3UMOii, He 3a0yabTe
CJIUTD BOJY 10 OKOHYAHWN Ce30Ha, MHAYe OHA 3a-
Mep3HeT 1 pa3opBeT 6ak. 3a0blI HATIOJTHUTD OaK
BOJIOH 1iepes; TONKOM? Pe3ynabTar — CropeBInii
Hu3 Gaka. Ecin HAMOJHWIN KOJIOHKY HE /10 BEp-
Xy, TO TIPOTOPAET BEPX.

Cobrioiaiite IpOCThIE MTPaBKJIa MO MCIIOJIb30Ba-
HUIO JIaHHOTO HarpeBaTeJIbHOro mpubopa, W OH
MTPOCITYKUT BaM JIOCTATOYHO JIOJITO.

la30Bas BogorpenHasn KoNoHKa

besycnoBHo, ee MOKHO yCTaHABIUBATH TOJHKO
B TOM CJIy4ae, €CJiM Ha Jlauye WMeEeTCs ITeHTpa-
JIM30BAaHHOE Ia30CHAOKEHWE WJIM BbI 3aKyIlaeTe
raz B GajuioHax. Takyio KOJOHKY OGOPYIYIOT
Ha KyXHe HaJl MOMKOW WJM B BaHHOW KOMHATe.
Basionst ¢ peryastopoM u matpyorom (6poHu-
POBAHHBIM IIJIAHTOM ) MUHMMAJIbHOTO BHYTPEH-
Hero aquameTrpa 6 MM, MaKCUMaIbHOTO — 12,5 MM
YCTaHABJIMBAIOT CHapYKM JOMa B MeTaJlinye-
CKOM TKady, 3amuiias ero OT COJTHEYHBIX JIy-
geil. Takoil mKkad 0OBIYHO yCTpamBaiOT Ha JBa
OasoHa.

Ta30Bble KOJIOHKH OBUIM  OYEHb  TOMYJISIPHBI
B 50—60-e TT. IPOINLIOTO BeKa W yCTaHaBJIU-
BaJNWCh B KBapTUpax moBceMmecTHO. OmHAKO
U ceiiyac COBpPeMEHHbBIE MOJIEJTN YaCTO YCTaHaB-
JIMBAIOTCS KaK JIoMa, Tak 1 Ha jade (puc. 6.6).

[TomuuTE, YTO, MOCKOJBKY ITOT TPHOOP pabo-
TaeT Ha IPUPOAHOM rase, OH JOJIKEH HMeTb
paspelieHrie Ha 9KCILIyaTaluio, IOJIyYeHHOe
B ['ocroprexnansope, a Takxe «Cepruduxar co-
orBercTBUsA» [occranmapra Poccnn. Hanbosbiimm
CITPOCOM TIPU BBIOOPE TA30BON KOJOHKU TOJIB3Y-
I0TCSI MOJIeJIM OT€4eCTBEHHOI0, HEMEIIKOTO 1 NTa-
JIbSTHCKOTO ITPON3BOICTBA.

Puc. 6.6. CoBpenveHHas ra3oBas BOOrpeiiHast KONoHKa




[naBa 6. lopsyee BOAOCHABXEHWE

IIpu BBIGOPE KOJIOHKU CJIEyeT 3Harh, uto 1 KBT
MOIITHOCTH CTI0CO0eH HarpeTh J10 Temrieparypbl +25 °C
npubsurebio 0,57 1 Boabl 3a 1 muH. Ecim
BbI ILJIAHUPYeTe MoTPedssTh OOJIbIIoe KoJnYe-
CTBO TOpstYeil BOAbI, BhIOMpaiiTe O0Jiee MOIIHbIIT
arperat. ['azoBas BojorpeifHas KOJIOHKA CTOUT
ot 6500 pyo.

OCHOBHI)IMI/I €€ ICTAJAMU ABJIAIOTCA KOPITYC, 3MeE-
€BVK, TA30BbII U BOJSTHON PEYKTOPBI M CHCTEMA
aBroMaThKi. OHU OCTAHABJIMBAIOT I0JIa4y Ta3a
B CJIyuae TOHUKEHUsI [aBJIEHMs BOJBI MM €CJIH
OTCYTCTBYET TI'a B IBIMOXO/IE. COBpeMeHHbIe KO-
JIOHKHU TaK’Ke€ 3alllUIIEHbI OT ITEPpETPEBa N YTEUYKU
rasa B CJIy4ae Moracanusl iaMeHu U OTCYTCTBUSI
TsATU B ibiMoxo/ie. CTapble MOJIE/TH KOJIOHOK Pas-
JKUTAIOTCST crimdKamu. [lJist 3TOro 3aKKEeHHYIO
CIIMYKY MOJHOCST K 3aAJIbHUKY, OTKPBIBAsT KPaH
nojiaun raza. [a3oBasi ropesika 3aKurajach aBTo-
MaTHYECKH, TIOCJIe TOTO KaK OTKPBIBAJIN BO03a-
GOPHBIIT KpaH.

CoBpeMeHHbIE MOJIEJIN KOJIOHOK NMEIOT 3JIEKTPO-
WU TThe30PO3KUT. B KOJIOHKE C 9JIeKTPUYeCKIM
PO3’KUTOM TOpeJIKa BKJIIOYAETCS aBTOMAaTHYeCKH
TI0CJIe TOTO, KaK OTKPBLINA BOA03a0OPHBIN KPaH.
[Tbe30po3sKuT TO/Ipa3yMeBaeT MOCTOSTHHO TOPSI-
Ui 3aM1aJIbHUK, YTO MOBBIIIAET PACXO/] ra3a.

Jl/ist yCTaHOBKU Ta30BOM KOJIOHKM HEOOXOANMO
Oyzmer 00ecTednTb €€ OTAENbHBIM BBITSIKHBIM
KaHaJIoM B JibiMoxo/e. I[IpaB/ia, B HEKOTOPBIX CO-
BPEMEHHBIX MOJIEJAX JABIMOXOJ HE HY’KEeH, OHU
[peLyCMaTPUBAIOT 3aKPBITYIO KaMepy CrOpaHusl.
OnHa MMeeT KOaKCHaIbHbI JBIMOXOJ, KOTOPbIii
BBIXOJIUT Yepe3 CTEHY J0Ma.

OueHb 4acTo B JJOME MOYKHO COYETATh HECKOJIBKO
BUIOB IpubOPOB Harpesa Bojbl. K npumepy,
B BaHHON KOMHATE CTOUT JPOBSIHAS KOJIOHKA,
a Ha KyXHe MOYKHO TOJIb30BAThCS TPOTOYHBIM
BOJIOHArpeBaTesieM. 3/1eCh BCe 3aBUCUT OT BalllnX
BO3MOKHOCTeH U (panTasuu. [1aBHOE, TTOMHUTE,
YTO TOpsgdYast BoJia — 3TO He POCKOIIb Ha jaue,
a TaKoe e CPeICTBO HeoOXOUMOCTH, KaK U B TO-
pozckoii kBaprupe. C HeOOMBITNMI 3aTPaTaMy BbI
00s13aTe/IbHO OCTAHOBUTECh HA OJHOM M3 TIPEIJIO-
JKEHHBIX BAPHAHTOB.

B saBepierne pasroBopa 006 OTOIUIEHUH U TO-
psiueM BOJOCHAOKEHUM Ha [[aye XOTeJOCh Obl
MIPUBECTH HECKOJIBKO 1U(MP, KOTOPble HATJISIHO
MOKAKYT, BO CKOJBKO BaM OOOWIETCS MOHTAXK
06OPYIOBAHUS B TOM CJTy4ae, €CJIN BbI TIPUTITACHTE
CIIEIUAICTOB 10 OTOIUIEHNI0. PaboThl 110 TIpo-
eKTUPOBAHUIO CUCTEMBI OTOIIJIEHUS B IOME MOTYT
crouth 20—40 py6. 3a 1 M?, npoekTupoBaHue
orormresibHOTO myHkra — 80—150 py6. 3a 1 kBT,
MOHTaK 000PY/Z0BaHUsT B KOTEJIBHON 06OMmeTcst
ot 25 ThiC. pyo. (1[eHa 3aBUCHT OT MOIITHOCTH KOTJIA).
3a yCTaHOBKY PaJiiaTOPOB BMECTE CO CTOSIKAMH C Bac
BO3BMYT TI0 3 TBIC. Py0. 32 OIHY TOYKY. ITO BCETO
JIATITH TIPUOJTM3UTENTbHBIE TIMGhPBI IS pacdeTa MOH-
Ta)Ka CHCTEMBI OTOILIEHVISI, B yUeT OepyTCst ILTOMIA/b
JTOMa, MOIITHOCTD KOTJIA ¥ BEIOOP TOTLIIMBA, & TAKKE
KOJIMYECTBO Pa/InaTOPOB.

Beibupaiite KOMIIaHuK, KOTOPbIE JA0T OOJIBINNI
rapaHTUHHBIN CPOK Ha CBOM PabOTHI M Mpejiara-
10T HEKOTOpble n3 HuUX GecriatHo. K mpumepy,
He OepyT ¢ Bac JIeHeT 32 TPAHCTIOPTHBIE PACXOJIbI
WM BKJTIOYAIOT TTPOEKTUPOBAHNE B CTOUMOCTD
MOHTasKa 000PY/I0BaHUSL.



InaBa 7. Kananu3auus

[laua — 3TO BTOpOE KUJMIIE IOCJe KBAPTUPDL
Yare Bcero xo3sieBa ObIBAIOT Ha Hell Hepery-

JISIPHO, TOJIBKO TIO BBIXOJHBIM, UJIU TTPOBOJSIT
JIONITOK/IAHHBIN OTITYCK. TeM He MeHee XOUeTCs
OKPYKHTb cebsi MaKCUMaJIbHO BO3MOKHBIM KOM-
bopTom U B JleTHEM JKUITHIIE, CO3/IaB YIOT U TIPU-
BBIYHBIE YCJIOBUS Ui TposkuBanusg (puc. 7.1).
Hecomuenno, komdopT HaumHAETCS € XOPOIIO
060PYI0BAaHHOTO TyaJIeTa.

Cerojast BBIOOpP KaHATM3AIMOHHBIX CUCTEM Ha-
CTOJIBKO MIMPOK, YTO KAJKbIN MOKET BHIOPATH cebe
o Jylie ¥ KapMaHy IOHPaBUBLIMIICS BapUaHT.
ITO MOXKET OBITh U TIOJHOCTHIO 0OOPYIOBAHHBII
TyaJieT B JIOMe, U CUMITATUYHbBIN JJOMUK-CKBOpey-
HUK. O TOM, 4TO MOKHO TTOCTPOUTD M3 TIOAPYIHBIX
CPEJICTB, YTO TAKOE Iy Ip- U JTIOPTKIO3ET, KaK ITpa-
BUJIBHO CIJTAHUPOBATH BBITPEOHYIO SIMY U yCTa-
HOBUTb YHUTA3, IOI/IET peub B IaHHON IJ1aBe.

Puc. 7.1. bnaroycTpoeHHas aBTOHOMHas KaHanu3aumoHHas cucTeMa s 3aropoAHoro aoma
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Tyanet c¢ Bbirpe6HOi AMON

IT0, MOXKaIyH, camasi paclpocTpaHeHHAsT MO-
ntesib yOOpHOit Ha auHoM yuacTke. [lenTpanbHas
KaHAJMU3aIMst OTCYTCTBYET, HA COOPYsKeHue cob-
CTBEHHOI TpebytoTcst GOJIbIINE YCUIIUST U MaTe-
pHaJIbHbIE 3aTPAThl, a CYyXOH TyasleT 9KOHOMUYEH,
He BPEIUT OKPYKAIOIIE Cpejie M 9KOHOMUT BOJLY.
OH Ha3bIBaeTCsl CyXUM, OTOMY YTO MIPU CMbIBE
OTXOJIOB He TPeOYET BOJBI.

TyaseT MoeT pacrioyiaratbes ioMa Uil B BUe
OT/IeJTHHOTO TTOMeIlleHUs, TaK Ha3bIBaeMOTO JI0-
MUKa-CKBOpeuHunKa (puc. 7.2).

Ecsi TyasieT pacrosioskeH B IoMe, TO BbirpeOHast
siMa JI0JDKHA OBITH 3a mpefieiaMu (hyHIaMeHTa
(puc. 7.3). Onpeneisis pasMepsl 3TOi SIMBI, HEOO-

Puc. 7.2. [layHbiit Tyanet

114

XOJIMIMO MCXOANTh U3 pacyera 0,3 M? Ha yesloBeKa.
Ha cempbio 061uit o0bem coctasut 1,2—1,5 M3, riry-
6una — 1,5 M, a mupuna crenok — 1 m. Ilpu sToM
paccunThIBaliTe YUCTUTH TyaJIeT Pas B MOJITO/IA.

¥V majieHHOCTh BBITPEGHON SIMBI OT KOJIOZII[A COCTaB-
sisier He Meree 10 M, 4TOOBI TIPOYKTHI JKU3HE/IESI-
TEJIBHOCTU YeJIOBEKAa He 3arpsi3HsUId TO/3eMHbIE
BojibL. TpyOa, BRIXOAIIAS U3 TyaJeTa B sIMY, I0JKHA
OBITH B TIONIEPEYHOM cedeHNn He Menee 20 cM, OHa
KOHCTPYHUPYETCsI O/ HeOOJIBIIMM YKIOHOM B 3—5°.

Ecam BB pemuim cTPOUTH OTHAENbHBIN TOMUK-
TyaJieT, TIPUCTyTaliTe K €ro COOPYKEHWIO cJie-
AYIOIUM 00pa3oM. BbBIPBITYIO BBITPEOHYIO SIMY
006J105K1TE CMOJIEHBIM CPYGOM, GYTOBBIM KaMHEM

Puc. 7.3. Tyanert ¢ BbIrpe6HoM amMoii (MM): 7 — BEHTUNALMOHHAS
Tpy0a; 2 — KpblLKa BbIFPEGHON AMbI; 3 — FIUHSHbBIV 3aMOK;
4 — 0.TOH; 5 — BbIrpebHas aMa; 6 — 0TOOMHAS CTEHKA;

7 — OTBEPCTIE ANt BEHTUSLMM



Tyanert ¢ Bbirpe6HOi AMoi

win 3abeToHMpyiiTe ee CTeHKH. Kupruuxbie
(puc. 7.4), kamernbie (puc. 7.5) 1 GETOHHBIE CTEHBI
TyajleTa MTYKATypsTCs TEeMEHTHBIM PacTBOPOM
1:2. 3arem mTyKaTypKa JKeJe3HUTCS, a HaBepX
HAHOCHUTCS IIEMEHTHOE TeCTO.

Haz siMoii coopysKaeTcst IOMUK, €r0 BepXHsisl 4acTh
COOPYZKAETCS U3 JIOCOK, KOTOPbIE HEOOXOIMMO IIOT-

1

Pue. 7.4. KupninyHblid BbIrped ans yoopHoi (Mm): 7 — 0CHOBaHME
13 0ETOHA; 2 — KIPMNYHas Knaaka

2000 x 1500

Puc. 7.5. KameHHbIii Bbirped ans y6opHoii (Mm)

HO TIOAITOHATD APYT K APyTY. /7151 mocTpoliku cteH
TTOJIOMJIYT TaKyKe TaKUe CTPOUTENTbHBIC MATEPUAJIbI,
KaK KUPIY, TPUPOAHBIN KaMeHb, JeTKre OJOKH
U3 1eHOOETOHA WJIM TOTOBbIE KapKAaCHO-IIUTOBBIE
KoHCTpyKImu. Kpbima kpoercst mudepom, pyode-
POMIOM WJIM Yepenuieil — JI0ObIM UMEIOIUMCS
B HAJINYNUU KPOBEJbHBIM MAaTEPHUAIOM, KOTOPbIN
ocTajics OT TIOCTPONKHU /oma. JIJ1st ecTecTBEHHOTO
OCBeILEHsT HaJl IBEPbI0 yOOPHOI IIPOPE3aeTcst OKHO.
Ero moxHO make He 3aCTEKJISATH, KO3BIPEK KPBIITH
JIEJIAETCA TIOJIMHHEE, YTOOBI OCAAKN He TOIafaIn
B yoopHy10. OKHO HCITOJIb3YeTCsT TAKIKE B KaUeCTBE
JIOIIOJIHUTEIbHON  BeHTHAAnuU. Haj BbIrpebom
YCTAaHABJIUBAETCSI CTYJbUYAK C OTBEPCTUEM, KOTO-
Phlii Je1aeTces U3 0OPE3HOM, KeJlaTeJIbHO CTpyTa-
HOU JTOCKM.

[abapuTsl cTyIhUAKA:

O sbicora — 40-45 cwm;

O mmpuna — 60 cm;

O aumamMeTp OTBEPCTHST — 25 CM.

K oTBepcTuio B cTyibuyake KpPENUTCS KPBIMIKA.
Hay BeirpeboM 000pyyeTcst TIOTHBIN JIFOK, KO-
TOPBIM Ha 3UMY 3achiliaerTcs TeckoM. [lmormmab
nosia — 1 M2, BbIcoTa TOMHUKAa — 2 M.

He 3abyapTe 1103a60OTUTBCS O XOPOILEil BEHTH-
JIAnn, 9T00bl M30eKaTh HENPUSTHBIX 3alTax0OB
B yOopHOii. [IIs1 9TOTO ciiefyer COOPYyAUTh BeH-
TUISIMOHHYIO TpyOy. Bosayx mocrymaer depes
OTKPBITYI0O BOPOHKY BHYTPb BBITPeDa, a IMOTOM
B BBITSKHON KaHasi. MOKHO TIPoJiesiaTh BEHTH-
JIAIIMOHHOE OKHO pasmMepoM 25x25 cM, oburtoe
CETKOM.

Henb3ast coopyskaTh BBITPEOHBIE SIMBI, €CJIM BbI
IJIaHUpyeTe MCIO0JIb30BaTh (DeKaauu JJisd Mpu-
TOTOBJIEHUST KOMTIOCTA.

B Takom cirydae Jtyuiiie oCTpOUTD IYAPKIO3ET UK

JIIO(I)TKJIOBGT — I'MI'M€HNYHbIE y60prI€, He 3arpsA3H:Aa-
IoHre 3eMJIIO.
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Myapknoser

[Tynpkaoser (puc. 7.6) MOXKHO ITOCTPOUTH B ca-
HUTAPHO-XO3SIIICTBEHHOM OJIOKE, OT/IENbHOI T10-
CTPOMKOI mym npu gome. IiaBHasg 0coOeHHOCTD
y/IPKJIO3€Ta — OTCYTCTBUE BBITPEOHOIT SIMBI.

B3amen 9TOro WCHOIB3yeTCs MeTANTUYECKOe
BEJIPO WJIM CKOHCTPYUPOBAHHBIN JIJIST OTHX I1eJIeit
MUK, B myapkio3ete coopyskaeTcs 3aKpbiBa-

IONUIICS KPBIIIKOW CTYJbU4aK C OTBEPCTHEM,
a Beapo romerraercst o Hum. Ilocse nosiienms
HEYNCTOT WX Cpa3dy HaJA0 3achlaTh TOPGOM,
30JI0H, CyXOW 3eMJiell WU ONUJIKAaMH, KOTOPbIe
YCTPAHSIOT 3alax M Ha3bIBAIOTCS ITYIAPEHTOM.
Conep:xuMoe BeJipa B aJbHENTIIEM OTIIPABJISIET-
Cs JIJIST TTOJTyYEHUsT OPraHuYecKuX ya1o0peHmit

B KOMITOCTHYIO SIMY.

Puc. 7.6. [ypknoset (Mm): 7 — BEHTUNSLIMOHHOE OTBEPCTUE 25x25 CM; 2 — KpbILLIKA CTY/bYaKa; 3 — CTyNb4aK C 0TBEPCTUEM;
4 — 6aK Unu Befpo; & — [1BEPb; 6 — MO/CTABKA 13 KUPNUYA; 7 — TIMHAHbIA 3aMOK; 8 — 3aCTEKNeHHas (ppamyra Hafl ABepbO
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JliodpTKNO3ET

JlodTknoser

Irto ybopHasi, KOTOpast CTPOUTCS BHYTPH I0Ma,
B TEIJIOM MeCTe, KaK MPaBUJIO, PSIJOM C KyXHEI.
Bbirpe6 maoTHO 3aKpbIBAE€TCS KPBIIIKOI, BEHTH-
JISITTAST TIO/IBOJIUTCST B BBITSKHBIE KAHAJIBI J[OMO-
BO BeHTUAIUA (puc. 7.7).

BenTtunsius — ocHOBHasI KOHCTPYKTHBHASI 0CO-
6erHoCTh JodTrI03eTa. [IpuHIMI ee paboThI
3aKJIovaeTcs B CJeAyioneM. BeHTuisanmnonaas
Tpyba BBIXOIUT M3 CaMOW BEPXHEN TOUKM CETTH-
Ka. Tem caMbIM CO3/1aeTCs1 HEOOXOMMOE KOJInde-
CTBO TSITH, YTOOBI BO3/LyX TIOMA/Ia/ B CaM KJIO3€T,
OIYCKAJICS BHU3 1O TPyOe U BBIXOAN Yepe3 BeH-
tusiiio. st obecriedyeHust OCTOSIHHOM TSATH
B IO TKII03€Te BEHTUISAIMOHHAsE TPyOa 10/IKHA
BCTPAMBaThCsl B I1€Yb, CHOCOOCTBYSI TOAOTPEBY

He meHee 4 m '_

BO3/yxa 1 o0ecrieunBast ero TOK HaBepx. Takoit
BapuaHT BO3MOXKEH TOJIBKO B CJIydae OpraHu-
3aruu JTodTKI03eTa MPU CTPOUTEIHCTBE [OMA,
KOT/Ia BEHTHJISIIIUOHHAS TPyOa 3aKJIa/[bIBAETCST
B IIEYHYIO KJIQ/IKY.

Ecmm B ome ipeziiosiaraeTcst NCTioib30BaTh He 1edb,
a Ta3oBYIO TUINTY, TO JIO(MT-KaHAT MOKHO TOO-
rpeBaTh IPU IOMOIIMA HEOOJBIIOr0 TPyOYaToro
aJieKTpoHarpesaresist Ha 25—40 BT, KoTopbiil pas-
MEIIAEeTCs PSIMO B TITE.

Yrobbl 3amaxy He MOTJIM MPOCOYUTHCS B JIOM
CKBO3b JIIOMTKJIO3ET, BCE COEMHEHUS BBITSIK-
HOU BEHTWJISIIIUU Bbirpeba HY;KHO 000pPYI0BATH
TePMETUYHO.

Puc. 7.7. KoHcTpyKkuus modTkno3eTa: 7 — Kpbillka Bbirpe6a pasmepom 60x70 cM; 2 — yTennutenb; 3 — MUHAHbIA 3aMOK; 4 —
BbIrpe6 13 nepesa; 5 — tpy6a anamerpom 10 cM; 6 — NpUAMOK; 7 — BbITsKHas Tpy6a; 8 — pesu3is; 9 — AbIMOX0A
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[masa 7. Kananusauus

buotyaner

Bce uamie npeanpuuMunBbie caZioBO/IBI CTAMN
ob3aBonuThesa Ouoryameramu (puc. 7.8), mo-
TOMY YTO 3TO CAMBIN MPOCTON CIIOCOO PEITeHNUsT
BaXHOU TPOOBJIEMBI ¥ 3KOJOTMYECKU YUCTOE,
He Tpebylollee TMOAKTIOYEHUsT K 3DJIEKTpUIe-
CTBY MJIM KaHAJIMU3allUM U BOJOIPOBONLY CO-
opy’KeHue.

buoryaner — nerkag nepeHocHast KOHCTPYKITHS,
000py/IOBaHHAsT CIEIMATBHBIMU PYIKAMU, MPH

Puc. 7.8. buotyanet

118

JKeJJTaHUK BBl BCET/Ia CMOJKETe TIePeCTaBUTh €T0
B JIPYrO€ MECTO, eCJIM 3a[yMaJii MeperiaHupoB-
Ky yJacTKa.

JIBa Gaka GroTyasiera, BEpXHUI 1 HUKHUH, SIBJISTFOT-
sl OCHOBHBIMU asieMeHTamu (puc. 7.9). Heuncrors
pacTBOPSIOTCST W e3nHGUIUPYIOTCsT Ouarogapst
HCTIOJIb30BAHUIO CHEINATbHBIX KUKOCTEel, KOTO-
pbie 06aBISAIOTCS B HYCKHIIN Oak. B BepxHuMii mo-
MellaeTcsl /1e30/IJ0pupyloliee BellecTBO, KOTOpoe

2500

Puc. 7.9. Cxema Grotyaneta (Mm): 7 — KOpnyc; 2 — SLIWK;
3 — BEHTUNATOP; 4 — BEHTUNALMOHHbINA CTOSIK



Batepknoser

HeHTpasu3yeT HelpusTHble 3anaxu. buoryaser
060pY/IOBaH WHIUKATOPAMH KOJIMYECTBA BOIbI
U CTOKOB.

[Tocsie mcnosb30BaHUs CTOKM CMBIBAIOTCS W Ha-
MPaBJISIIOTCS B CIIEIMAIbHBIN OTCeK 17151 paciiie-
MJIEHUST CIeIUaJbHON JKUIKOCTbIO — YTHUJIN3a-
topom. OH crmocoOeH YCTPAaHUTH HETPUSTHBIE
3araxu, Mporecc razoo0pa3oBaHus U B TeYeHue
KOPOTKOTO BpeMeHM (HECKOJbKUX 4YacoB) IIpe-
BPATUTh HEYUCTOTBI U TyaJIeTHYIO GymMary B OJI-
HOPOJIHYIO Maccy.

[Tocsie Toro kKak pesepByap 3arOJHUTCS, €T0
HEOOXOZIMMO  OMOPOKHUTH  OT  COAEPKIMOTO
U IIPOMBITH HECKOJILKO Pa3 YrucToi Bosioi. Temnepb
HAJI0 CHOBAa HAJIIUTHh B HIKHUN Gak OMOTyaseta
yTujiunsaTtop, u OH 6leeT TOTOB K IIOBTOPHOMY
HCIIOJIb30BaHUIO.

B Bepxuuii 6ak 3a1MBaIOTCS apOMaTH3UPY-
IOIMEe CPEACTBA, YCTPAHAIONME HEIPUATHbDIE
3amaxy W yJjydinaionime cMbiB. B 6uoryasere
MCIIOJIB3YIOTCSI TaK:Ke YMCTSIME CPelCcTBa I

MBIThSI TIOBEPXHOCTHU yHUTa3a. OMHON Oy THLIKM
yTuim3atopa 00beMoM 1,5 J1 XBaTUT MPUMEPHO
Ha 3 MeC. Ha CeMbIO U3 TPEX YEJIOBEK, ee CTO-
nmocth ot 500 py6. VMHOTIA B 9TOM KadecTBe
WCTIOJIB3YIOTCSI TTOPOIIKUA WJIW TpanHyJibl. Bce
JKUJIKOCTU SBJSIOTCS dKOJOTMYECKU YUCTBIMU
HPOAYKTAMH, TI09TOMY TiepepaboTaHHble OT-
XOIbl JKU3HEHAeITeJbHOCTH abCOJI0THO Oe3-
OTIACHBI.

Bpemst HanosHsieMocTn 6aka 3aBUCUT OT ero 00b-
eMa 1 KOJIMYeCcTBa YeJIOBEK, KOTOPbIE TTIOJTb3YI0TCS
6uoryasnerom. K npumepy, 6ak Ha 12 ;1 paccunran
Ha 25 UCHOJIb30BAaHUN (3aMOJHUTCS Yepe3 TPU
nust), Ha 21 1 — 50 pas (uepes Heemo).

buoynuras otmenpro crout ot 500 pyo., rorto-
BB 0GOPYMOBAHHBIN TOYOON JOMUK ¢ GakoM
Ha 275 1 — ot 13 ThIC. PYO.

XoTp mepepabOTaHHBIE HEYUCTOTBI CUUTAIOTCS
9KOJIOTMYECKN YUCTBIMU U UX MOXKHO OIIOPOIK-
HATb HA 3€MJIIO, BCE K€ JIy4Yllle OTIIPABJIATDL TU
BeleCTBA B CIIELIUAIbHBIN CJINB.

Batepknoser

B nocnennee BpeMs fauHble KUTEJIU CTAPAIOTCS
MePEHECTU TOPOJICKON KOM(OPT U B /IeEPEBSIHHbBIE
JIeTHUE JIOMUKU. ¥ MHOTHUX MOKHO BCTPETUTD TaK
Ha3bIBaeMOE YCTPOUCTBO KOMOMHMPOBAHHOMN CH-
cTeMbl KaHaim3aluu (o T-BaTEPKIIO3ET), WUIN
CMBIBHOM TyasieT. [l ycTpoiicTBa OJTHOIIEHHON
KaHaJIM3allu¥ TPUIETCS Pa3MECTUTh HA y4acTKe
CeNTUK W TIOMAJAKY /I MOA3eMHON (husbTpa-
MU XO3STUCTBEHHBIX CTOKOB C KYXHU M BaHHOU
KOMHAaTBI, a TAK/Ke BBITPeD.

CuoBo «BaTepkJjoser» (puc. 7.10) o6pasoBasioch
OT HEM. wasser — BoJla. ITO O3HAYAET, YTO JIaHHBIH
KJI03eT PabOTaeT C MCIOJb30BAHMEM BOJIBI [IJISI

CMbIBA HEYUCTOT. B KOHCTPYKIIMK €CTh CMbIBHOM
6auyok (puc. 7.11) ¢ MOCTOAHHBIM KOJUYECTBOM
BOJIBI, KOTOPBIH PAaBHOMEPHO HATIOTHSAETCS TIOCJIe
ee pacxo/I0BaHMUs.

Ha cerogusinuii geHb n3o0ujre pbiHKa TOBa-
POB JUI BaHHBIX KOMHAT IIO3BOJISIET BbIOpPAThH
KepaMUYecKHil YHUTA3 B JII0OOOM CTHJIE U UCIIOJI-
HeHMK. JTO CTaHgapTHBIe ¢ GAYKOM HaJ CaMoii
yameil BaTepKJO3eTa, MocJeIHNe HOBUHKH
C TJIACTUKOBBIM OAau4KOM, MOHTHPYEMBIM B CTEHY,
KOIJIa Hapy’Ky OCTaeTcsl TOJIbKO OfHa OOJIbIast
MeTaJIIMYecKass KHOITKa JJIs HaskaThs. Mo)KHO
HaANTH BAaTEPKJIO3€T B CTAPIMHHOM CTHJIE ¢ HATKOM,
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[masa 7. Kananusauus

KOTOPBIN COeIMHSEeTCsT ¢ yatieil TpyOoii, Haxo-
JIUTCST Ha OIPe/IeJIEHHON BBICOTE U MPUBOIUTCS
B leficTBHE BUCAILEH 1ertoukoil. CMBIBHOM 6a40K
BMelaer B ce6s1 ot 8 710 11 71 BoJbl.

Onpe/esMBIIICH ¢ BBIGOPOM YHUTA3a, TOXOANUTE
K pellleHnIo Bollpoca o ero ycranoske. Ha mpak-
THKE BCE MOJKET IIOKa3aThbCA He TaK CIOKHO, KaK
[Ipe/IoJIarajioch paHee.

CymurecTByeT HECKOJIBKO CTOCOOOB Kpereska
K TOJIY:

(1 ynuTasz ¢uKcUpyercs Ha TIYPYIIbI, KOTOPbIE
BBUHUYUBAIOTCS B [I00€JIsI, yCTaHABINBAEMbIE
B IIJIUTOYHBIHN MJTH 1IeMEHTHBIH 1o (puc. 7.12);
MPUKPEIIIEeTCS K IePeBIHHON TaHes n, KOTO-
past yke yctaHoBJeHa Ha 1oy (puc. 7.13);
3aKpeIIsieTcsl Ha SIOKCU/HBIN KJel, 1pu
3TOM IMOBEPXHOCTH THIATEIHHO OUUIIAETCS
u ipocymuBaercs (puc. 7.14).

Bauok MoskeT KpenmThCs Kak K CTeHe, TaK 1 K TTOJIKe

yHurasa. B nepBom ciydae Tpyba puKpydnBaeTcst

K yuutady (puc. 7.15). TopyoBuna yaim u Tpy-

Puc. 7.10. Barepkoser

Puc. 7.11. YcTpoiicTBO CMbIBHOMO 6a4Ka: 7 — NOAbeMHbI KaHan,
2 — NPUTOK BOJbI; 3 — KOMOKOS; 4 — NONNABOK; 5 — CMbIBHAS
Tpy6a Puc. 7.12. KpenneHue yHUTa3a Ha Wypynbl
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Batepknoser

Puc. 7.13. KpenneHue yH1Ta3a K AEPEBAHHON NaHenm

6a coeuHsIIOTCST MaipKeToil. Bo BTOpoM ciyuae
HAa YHWTA3 YKJIA/IbIBAETCS YIJIOTHUTENBHOE KOJIb-
110, OTBePCTHsT HauKa M YHUTA3a TTOATOHSIIOTCST JIPYT
o/ [Ipyra u (GUKCUPYIOTCST ABYMsT OOJITAMU Tak,
4T0OBI HUYEro He mmatajioch (puc. 7.16). K yaurazy
IIPUKPYINBAETCS KPETIesK JIJIsT CUICHHAL.

Puc. 7.14. KpenneHue yH1Tasa Ha Kneii

Puc. 7.15. lMoacoeauHeHne 6a4ka K nosike yHiTasa

CamBHOI 6a4OK MOCOEMHSAEM K XOJIOIHOI BOJIE.
J1J1s1 5TOT0 MCIOJIb3YeTCsl THOKUI IIJIaHT, KOTOPbIit
IO/IKJII0YAETCS K BOJIOIIPOBO/LY. Y CTaHABJINBACTCS
BEHTWJIb, TI€PEKPBIBAIOIINN TIOCTYIJIECHUE BOIbI
B YHUTA3, [TPOCJIEKUBACTCS PEryJIMPOBKA YPOBHS
SKUJIKOCTH.

YHuras coeiunseTCs ¢ KaHAJIN3alMOHHO CeThIO
C TIOMOIIbIO TPOWHMKA, KOTOPBbIM BXOJUT B CO-
CTaB OTBOJIHOM JIMHUU. B ciyyae ncnonbzoBaHus
KJIesl BATEPKJIO3€T YCTAHABIMBAETCST TaK, YTOOBI
06pa3oBasICsi OTKOC OT KaHAJTM3AIHOHHOTO CTO-
gaka. Kepamnyecknii yHuTa3 MOKHO YCTaHOBUTD
C MPOKJIAJIKON OTBOHON TPYOBI OTKPBITO HAJI 1M0-
JIOM WJIU B TJIMHTYCE.

JlaHHbIl TUII caHy3Ja JI0JIKeH UMeTh KaHaJu3a-
IIMOHHBIN OTBOJl OT BAHHOHM M PAaKOBUHBI B CeIl-
THK. YHHUTa3 OOBIYHO CHAGKAETCS OTAENbHBIM
Boirpebom (puc. 7.17). Crenku takoro Bbirpeba
6eToHMpyIOTCs HA ToJIUHY 10 ¢M, BHYTPEHHSISI
IOBEPXHOCTDb lieMeHTupyercs. llepekpoitue co-
OpY’KaeTcst U3 KeJae300eTOHHOW TITUTHI TOJIIIN-
Hoi1 10 cm. CHapy K1 /ies1aeTcst TINHSHBIN 3aMOK,
BbIrpe6 0OMa3bIBAETCSI TOPSTYUM OUTYMOM.
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Puc. 7.16. [Tofcoe auHEHNE BbICOKOrO 0a4ka K CTeHe

Kak BapuaHT KaHa/IM3aIIMOHHO CHCTEMbBI Ha Jlad-
HOM y4YacTKe WCIIOJIb3yeTCsT TOJMHAS OYMCTKA
CTOYHBIX BOJI B CENTHKAX M COOPYKEHUSIX MO/l
3eMHOI punbTparuu (puc. 7.18).

Pemrarommii akrop B BbIOOpe €II0cO0a OYUCTKH
CTOYHBIX BOJL ¥ BAPUAHTE OUYMCTHBIX COOPYKEHMI —
obliast XxapakrepucTuka rpyHToB. [Ipexiae yem
3aHATHCS 00YCTPONCTBOM KaHAIM3AIIMOHHON CH-
CTeMbI Ha Jlaue, BbISICHUTE Ie0JIOTMYECKUE YCIOBHSI
MECTHOCTH 1 IJTyOMHY 3aJIeTaHus TPYHTOBBIX BOJ,
uyToObI M36eKaTh UX 3arpssHenus. Iloazemmubie
OYHCTHBIE COOPYIKEHHUS MOKHO BO3BOANUTH TOJIBKO
I[P YCJIOBUH, YTO YPOBEHD IPYHTOBBIX BOJ| HAXO-
JIUTCH Ha TJIyOMHEe KaKk MUHUMYM 1 M OT HUKHEN
YacTH JIPEHaKHBIX TPYO.

U3 BbIIenepeYncIeHHbIX BapUaHTOB 00y CTPOii-
crBa yOOPHOIT Ha Jlaue MOXKHO CJeJIaTh BBIBOJ,
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Puc. 7.17. KomO1HMPOBAHHAS CUCTEMA KaHann3aumm
COBMELLLEHHOIO CaHy3na: 7 — BbIrped NMT-KN03eTa;

2 — KaHanu3aLyoHHas Tpy6a 11 Bbirpeo; 3 — BEHTUNALMOHHAS TPYOa;
4 — yHUTa3; 5 — BbINYCK NPOMbIBONHOIA KaHANU3aLMK OT BaHHbI
11 YMbIBAIbHUKA B IBOPOBBIV CENTUK; 6 — YMbIBANbHIK, 7 — BaHHA

YTO JIa’Ke TaKKe MPOCThIe BOIPOCHI MOTYT CTaTh
TEMOM JIJIST Pa3MBITILIICHUH.

Puc. 7.18. Pa3Bofka KOMMYHIKaLWiA B CaHy3ne (M)



O OO6oHTHCH CTPOUTETBHBIMU MATEPHAIAMU, KOTO-

PbI€e OCTAJIMCH OT TIOCTPONKH JIOMa, M CKOHCTPYHU-
POBaTh IOMUK-CKBOPEUHUK (€3 IOTIOTHUTETb-
HBIX 3aTpat?

[Tepenectu Tyasner mobJIMKe K IOMY H TPO-
paboTaTh CUCTEMY BEHTHJISIIIUY JJIsI KCIIOJIb-

Q

Q

Batepknoser

CKOHCTPYHMPOBATh TyaJieT MO MTPOTOTHUITY TOPO/I-
CKOT'O JKUJIbsSI C YCTAHOBKOI YHHTa3a M OT/IEJb-
HOI yOOPHOI /17151 HETo?

[MoamaThest BESTHIIO MOJIBI M IIPUOOPECTH Cy-
xoit (puc. 7.19), xumuueckutii (puc. 7.20) niam
ceTapaloOHHbIN TyaeT?

30BaHUs JOPT-KI03eTa?

O He saHmMaTbhCcsi caMOCTOSITENIHBIM CTPOM-
TEJILCTBOM, a TPOCTO3aKa3aTh OMOTYaJIET, CIIO-
COOHBIIT TTepepabarhiBaTh MPOAYKTHI KIU3HE-
NeSITeTbHOCTH ?

O Ilorparuth Ha 5TO YAOBOJBCTBUE OOJIbIIE
30 Teic. pyb. m mpuobpeTarh ae3MH(UIIN-
pyIoIliue CpeacTBa KaKIbI pas, KOraa OHU
3aKaHYMBAIOTCS?

Bce aTM MbICAM MOTYT BO3HUKHYTH TIepell BbI-
6OpOM OIITMMAaJIbHOrO BapuaHTa s Bac. Ilpu
MPUHATHHN TPABUJIBHOTO PENIeHUsT CTOUT HCXO-
JIUTh U3 (ODUHAHCOBBIX BO3MOKHOCTEN, OIpejie-
JINTh, KaK YacTO BbI IJIaHUpPyeTe ObIBAaTh Ha Jaye,
CKOJIBKO 4eJIOBEK OY/IeT TaM JKUTh M CaMOe TJIaB-
HOE — 4YTO BBl CUMTaeTe s ceOsl ONTUMAIbHO
KOM(DOPTHBIM.

|

Puc. 7.19. Cyxoii TyaneT. YCTaHaBNNBAETCS HAZ BbIrPEOHbIMM
AMamu. Icnonb3yrTes Takke CneLuanbHble CheMHbIE KACCeTbl.
HeuncToTbl 06padarbIiBatOTCS ¢ MOMOLLbHO MOPOLLKOOOPA3HbIX
BELLIECTB 063 BOb!.

Puc. 7.20. Xumudecknit Tyanet. KOHCTPYKLAS BKNKOYAET
CreumanbHbIi 0ak, rae cobuparTes HeYneToThI. Menonbayercs
TAKXE OTAEMBHO CTOALLAS BbIrpedHas ama. CneuuanbHble
peareHThbl CAEPXMBAOT MPOLIECCHI OPOXEHNS 1 PA3NOKEHNS,
TEM CaMbIM YCTPAHAS 3anaxu



InaBa 8. BogooTBeeHue
W YTUNU3aLus 0TX0/10B

yI[O6CTBEl IIPpOKHUBaAaHUA Ha Ja4de O3HadalOoT Iipa-
BUJIbHO OpPraHvM30BaHHYIO CHUCTEMY OTBEAECHUA
CTOYHBIX M KaHa/JIHU3allMOHHbIX BO/I. Ouenp ya-
CTO IPOAYKTBI KU3HEACATEJIbHOCTU YE€JIOBEKA,
TaJible U JOK/EBbIE BO/bI YIAJAIOTCA C y4aCTKa
CaMOTEKOM.

B ocroBe koMbOopTHOTO TIpeObIBAHNST HA e Jie-
JKUT YMEHHUE TIPOyMaTh KaK/IyIO IeTalb U He0O-
XOJUMYIO JIJIS 5KU3HU MeJIOYb.

ITO KacaeTcsi COOPY KEHMS BOOCTOYHON KaHAJIH-
3allii, PaMOHAJIBLHOTO WCIOJIH30BaHUS BOIAHBIX

PECYpCOB, CO3IAHUST YCJOBUIA JIJIST JIOTIOJTHUTE b-
HOTO OPOIIEHUs TTOYBBI, a TaK/Ke COXPAHHOCTH
MOCTPOEHHOTO /IOMa OT Pa3pylIeHUil BCIIEACTBUE
aTMOC(hepPHBIX OCA/IKOB.

Xopolio opraHu3oBaHHast 1 000PYAOBaHHAS CH-
creMa OTBe[EeHHUS] KaHaJU3allMOHHBIX BOJ Oyzer
CIoCcOOCTBOBATH COXPAHEHUIO YUCTOTHI HA y4acT-
Ke, TPaBUJILHON (hUJIBTPAIIN CTOYHBIX BOJ U UX
niepepaboTke GJrarogapst UCIOJb30BaHUIO MHOTO-
CTYMEHYATONW CHUCTEMBI OYUCTKH, COCTOSIIEH
U3 CENTUKa, (GUIBTPYIOINIETO KOOI WK TTecya-
HO-TPaBUIHOTO (DUIBTPA.

BopocToyHasa kaHanusauus

Ocajiky He PeIKOCTD B HAlllell CTPaHe: TPOJUBHbBIE
JIOKIN JIETOM, OCEHHSIST MOPOCH OCEHBIO, CYTPOOBI,
CHETOIIA/IbI, BHIOTU 3UMOM, JIMBHU C IPO3aMU BeC-
Hoit. Jloxk/eBast Bojia MOKET OBITh MCIIOJIB30BaHA
JUIS TIOJIMBA PAcTeHMit Ha ydacTke. IIpaBmibHO
060py/IOBaHHAsT CHUCTEMa HAKOIJIEHUST TaKOii
Bo/bI (puc. 8.1) Bcerma oOecTiednT Bac 3armacom
BOJIBI [IJIsI XO3STUCTBEHHBIX HY’KI B HKCTPEHHOM
caydae. Kpome toro, c6op 10:K1€BOI BO/bI n30a-
BUT BaC OT CTEKAHUS KATleJIb 110 BCEMY ITEPUMETPY
JIoMa, KOTOpPOe HAHOCHUT HECOMHEHHbIH yIeph
dacamy moma u paspymiaer GyHIaMeHT.

Bomocrounast KaHaIM3aIust COCTOUT U3 BOIOCTO-
KOB ¥ pe3epByapa JIJIst IpreMa BOJIbI.

BOI[OCTOKI/I O6YCTpaI/IBaIOTC§I Ha y4aCTKe C II€JIbIO
OTBO/JIa JOKAEBBIX M TaJIbIX BOJ C KPbIIIN JOMa
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Puc. 8.1. BomoctoyHas Tpy6a v xenob



Puc. 8.2. Kpennenue BOLOCTOHHO0 enooa: 7 — xenod; 2 — Kpiok

U APYruX HOCTpoeK. BomocTok coctouT u3 Tmoj-
KapHU3HOTO ;Kesio0a, BOPOHKK ¥ TPyObl. Kaskmast
JIeTaslb M3TOTOBJIEHA 3 KPOBEJIBHOI CTaIN TOJIIIN-
Hoit 0,5 mm. JKes106 kpenures K Kpaio KPOBJIU C T10-
MOIIBIO KPIOKOB (puc. 8.2). OnuH Kpaii 3aBOUTCS
O/ KPOBJIIO, JIPYTOi OTOOPTOBBIBAETCS U KPEITUTCSI
K KOHILY Kpioka. YKesio6a coeiMHsII0TCsS APYT C JAPYy-
rOM BHAXJIECT 0 MOTOKY BobL. OGpasoBaBIinecs
CTBIKU CKPETIAIOTCS 3aKenkamMu. Kproku Kperst-
Cs1 K CTPOITUJIaM ITypyTaMy WU TBO3sIMU. Kproku
BBIOMPAIOTCS PasHOM JJIMHBL. 3a CYET ITOrO COo3/a-
ercsl YKJIOH JIIsi CKaThiBaHust Bozbl. OTOOPTOBKA
0/ KPOBJIEH He 3aKPETLISIETCS], TOTOMY UTO JKeJI00
JIOJIZKEH OCTaBAThCsI CBOOOHBIM.

Boma ¢ keno6oB MOCTyIaeT B BOIOCTOYHYIO
TpyOy Yepe3 BOPOHKY WJin Hanpsimyto. V13 TpyObI
BJIara cobupaetcst 6o B 60uky (puc. 8.3), 6o
B CIEIWAJbHBIN KOJIO/EIl U UCIIOJIb3YeTCs IS
nosmBa. MoXKHO Tak:ke 00yCTPOUTD [PEHAKHYIO
CUCTEMY [l TIOJI3EMHOTO OPOIIEHUST MOYBBI
(puc. 8.4). [lnsa aToro B BOpOHKE yCTaHABJINBa-
eTcst GUIbTP B BUIE MEJTKON METAJJIMIECKON pe-
[IETKHU, YTOOBI MyCOP He TIOTaal B APEHAKHYIO
cucteMy. BmecTo cTosika MHOTIA UCIIOJIB3YeETCS
MeTajindeckas 1ernb (puc. 8.5). Bo Bpems mo-
JKJIST BOJIA CTEKAET 110 Hell B 60UKY, a He pa3Opbi3-
ruBaeTcs BeTPOM. MOXKHO TakKe NpOAyMaTh
BOJIOOTBEJIEHNE € TIOMOIIBI0 GETOHHOTO JKe06a
(puc. 8.6).

annsaumsa

Puc. 8.3. Coop noxaesoit BOAb!

Puc. 8.4. BogocTok ¢ NOA3EMHOI CUCTEMOIA OPOLLEHNS (MM):

1 — BOLIOCTOYHBIN CTOSIK; 2 — KONEHO; 3 — Tpy6ba AnamMeTpom
100-150 MM; 4 — 0TBEPCTUS; 5 — BEHTUNSLIMOHHbI OrOMOBOK
C 3ALLMTHOI CETKO
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Pwuc. 8.5. BogocTok ¢ ncnonb30BaHmeM Lenm

Puc. 8.6. beToHHbIN xenob ang BOAOOTBEAEHNS: T — OETOHHbII
Xenoo; 2 — ynop
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Bomocrounas tpyba (puc. 8.7) nosskHa ObITh
mmamerpoMm 10 cM mipu Twiomam Kposim 10 80 M2
MakcuManbHOe PacCTOSTHUE MEXIY BOIOCTOY-
HeiMu Tpybamu — 24 M. Crosik cobupaercst
U3 OT/IEIbHBIX TPYD, KOTOPBIE BCTABJISIIOTCS IPYT
B ipyra Ha 5—6 cMm. K crene joma BojocTouHast
TpyOa KPEermuTcs: XOMyTaMu depe3 Kaskapie 1,5 M.
Jlinst Gosiee KPENKOTO 3axBaTa TPYOBI HCIIOJIb-
3yercst yrop. Ha komiie TpyObl KPemuTest BOJO-
OTBOJSMIMIT TATPYyOOK WM OETOHHBIN KeJ00.
CeromHst BOJOCTOUHBIE TPYObI U KOMILJIEKTY-
IOTIFie M3TOTABJIUBAIOTCS HE TOJBKO M3 CTaJIH,
HO U U3 COBPEMEHHBIX MTOJMMEPHBIX MATEPUAIOB,
HE TI0/[BEPKEHHBIX KOPPO3UHL.

1.5m

Puc. 8.7. KoHCTpyKUMS BOJOCTOHHOI TPYObI C BOPOHKOIA:
1 — BOPOHKA; 2 — KpenneHie; 3 — BOAOOTBOASLLNAA NATPYOOK



[1BopoBas KaHanusaunoHHas CeTb

Pwuc. 8.8. Mornovwwatowwmit konoaeL

B norsomatonuii kosozerr (puc. 8.8) cobupaercst
noskaeBast Boga. [maBHoe, 4TOOBI B HETO He TI0Ta-
nam oTxozbl M Mycop. CTounble BOJBI ¢ KyXHU
M BaHHOHM KOMHATBI TaKKe He MOAXOJAT IS T10-
[JIOTAIONIETO KOOI,

Jlist oskieBoro c6opa MojoNIeT siMa Pa3sMepoM
1x1 M Ha paccrosiHuM He MeHee 2 M OT JOMa.
Henb3st cTpouth KoJozelr OJivke, WHAYe 3TO
IPUBE/IET K MOBPEKICHUIO 3[IAHUST OT MTOCTOSTHHO

BJI&KHOTO TpyHTa. SIMa poercst Ha riyGuHy, 10-
CTATOYHYIO JIJISI TOTO, YTOObI BJIara BIUTHIBAIACH
rpyHTom, — He MeHee 1,5 M. Pa3mep 9T0ii siMbI
3aBUCUT OT TOTO, KaKOe KOJMYECTBO KUIKOCTH
B Hee Oyzer nomagarh. [lyis Geceniku 910 He MeHee
0,5%0,5 M. CTEeHKU SIMBI OT/IEJIBIBAIOTCS JKETIE30M
WJTH TITACTMACCOM, MOJKHO TaKsKe 3aKomaTh 6OUKY,
TIpe/IBAPUTEIbHO YIAIUB U3 Hee MHO. B cTeHkax
SIMBI JIOJKHBI ObITH 0TBepcTHst. Heobxommmo cjie-
JIATh OTBEPCTHE [IJIsT BBOJIA U CIUBHOI TPyObL. J[HO
SIMBI 3aCBITIAETCST IIeOHEM, CBEPXY YKJIAIBIBAIOTCS
JIOCKM U 3acblaioTcs 3emuieil. MHoOroyncieHHble
OTBEPCTHsI B MOIJIOMIAIONIEM KOJIOAIE CII0CO0-
CTBYIOT OBICTPOMY YXO/Iy BOJIBI B IIOYBY, HOITOMY
XOPOIIIO COOPYKEHHBIN KOJIOJIEI B 0COOOM YXOj1€e
He HY’KIaeTCs.

TakuMu TPUBBIYHBIMU yCTPOUCTBAMU, KaK BO-
JOCTOKM, GOUKH [t cOOPa BOJBI MJIH TOTJIOTA-
IOTIHIT KOJIOZIETT, MOKHO Ge3 Tpyaa 060pyaoBaTh
CBOH JIOM U Y4aCTOK, 3alllUTUB IIOCTPOIKY OT pas-
PYUIUTEIBHOTO JIeCTBIS BOJIBI, @ I02K/1€BYIO BJIa-
Iy UCIIOJIb30BaTh C MOJIB30H /IS TI0JIMBA 1[BETOB
WJIX OTOPO/Ia.

[lsopoBas kaHanu3auuoHHasa ceTb

Kananuzannonsnas ceTb Ja4yHOTO JIOMa COCTOUT
M3 JIBYX yacTel: JoMOBO# u aBopoBoil. O BHY-
TPU/JIOMOBBIX KaHAJIM3AIMOHHBIX YCTPONCTBAX
pacckasblBasoch B Ipefblayiieil riase. K aso-
POBOII KaHAJIM3AIMOHHON CeTH IOJKJII0YAI0TCS
OT/IEJTBHO CTOsIMME OOBEKTHI HA YYAaCTKe, TaKie
Kak OaHsi, 6acceilH U BBIXOJI KaHAJINU3AIIMOHHOTO
TpyOOIIPOBO/IA U3 JIOMA.

OO0s13aTe/IbHBIA  JIEMEHT COBPEMEHHO Jaun
npu JOObIX YCJIOBUSX W BapuaHTax TPyHTa —
centuk (puc. 8.9). Jlannoe ycTpoiicTBO 103BO-
JISIeT He HAKAIINBATh CTOKH, & OBICTPO OUMIIATE
WX ¥ TIPEIOTBPAIIATh MPOIECC 3aTHUBAHNUS.

I[TepBoHayabHbINA 0O6Pa3 CENTUKA — OOBIYHbIIT IBO-
POBBIii BBIrped. 1o siMa 6e3 BBIX0/[a COAEPIKUMOTO,
Ky/la OTBOJMJINCH XO3SMCTBEHHbIE BOJbL VHOT/IA
sIMa HaIOJIHAJIACh OYJIBIKHUKOM, CBEPXY ITOKPhIBA-
Jiach iepHoM. Eciii TpyHT 103BOJISL, TO TaKkast siMa
npeBparaiach B hubrTpylomnuii Kosozetl. [locie
TOTO KaK BBITPeO HAIOJIHSIICS Ha J[BE TPETH, OH 00-
pabarhiBasicsl XJIOPHOI m3BecThio. Korma Ha maue
MOSIBIJICST BATEPKJIO3ET ¢ OOUIIBHON BOJISIHOM T1PO-
MBIBKOH, JIJIsI TTPOITYCKA MAcChl BOJIbI B BbIrpebe
OBLIO CIIEJIAHO CITYCKHOE OTBEPCTHE.

CenTrK CTPOUTCS TIPSIMOYTOJIbHO# (hOpMBI 113 Ope-
BeH, KPaCHOTO KUPIWYa Ha IIEMEHTHOM PaCTBOPE,
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Puc. 8.9. [1ByxkamepHbiii cenTuk 13 6peBeH (MM): 7 — CTEHKa CenTuka U3 6peBeH AUMETPOM 12 CM; 2 — FMUHAHbIA 3aMOK; 3 — TPOIHUK;
4 — BEPXHII NHOK; 5 — yTennuTens (Conoma); 6 — HWKHWIA MoK, 7 — TBEP/bIE OPraHN{eCKME 4aCTLbl, OCEBLLIE B NEPBOI KaMepe

6eToHa WM COOPHBIX KeJe300€TOHHBIX KOJIEIL.
[TpocToit GHONOTUYECKUI CENTUK MMeET [Be Ka-
Mepbl. Ha TOpHBIX yuacTkax, T7ie HEBO3MOKHO OP-
TaHN30BaTh OPOCUTETHHYIO IPEHAKHYIO CHCTEMY,
CENITUK TpeX- W YeThIPeXKaMepPHbIN C BBIXOJOM
MOYTH YNCTON BOABI /I71sT TTosiBa. CunTaercs, 9To
HPSAMOYTOJIBHBIN Jiydliie B paboTe, 4eM KPYIJIbIil.
Ero nnmuna noutn — 270 cm, mmpura — 90 cm,
BbicoTa — 150—200 cM 110 BHYTPEeHHUM pa3Mepam,
TOJIIMHA CTEH J0JIKHA ObITh IpuMepHO 30 cM.

Bosse BXOHOTO OTBEpCTHUSI CTABUTCS JIOCKA /IS
3a/lepKMBaHus  BCIIbIBalONUX yactuil. [lamnee
YCTQHABJAMBACTCS O/HA WJW J[BE MEPeropoiKu
MEXIy KaMepaMHu C OTBEPCTUSIMU Ha TJIyOuHe,
KOTOpbIE yJaaBauBaioT xup. Ha Biyckuyio Tpyoy
HACAKMBAETCSl TPOWHUK, KOHEI] KOTOPOro OIly-
ckaercs B KMAKOCTb. CeNnTHK BEHTUJIUPYETCS
yepes IOMOBYIO KaHATU3AIMOHHYIO CeTh U (haHo-
ByI0 TpyOy HaJl KPOBJIEH.
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[lanee xoHCTpyupyeTcs JIOK € IBOWHOU KPBIII-
KOI, KOTOPBIII Ha 3UMY YTeIlIseTcs U 3achlla-
eTcst 3eMyeil. B Tedenue Tpex CyTOK B CelTHKe
MPOUCXOAUT OMOJIOTUYECKAST OYMCTKA HEYUCTOT.
TBepable oprannyeckye BeniecTsa J0JKHbI 0CECTh
Ha /JIHO B TIEPBOM Kamepe CJI0eM WJia, KOTOPBIH
BbIUEpIIbIBaeTCsl 3—J pa3 B roxy. OcBersieHHas
JKUJIKOCTB, TIOTIABIIAS BO BTOPOW OTCEK, TTPOJIOJI-
JKaeT IMyTb K OYUCTKE B COOPY’KEHUSAX MOJ3EMHOI
ubTpaim: GUILTPYIONEM KOJIO/ALE, IecyaHo-
TPaBUITHOM (PUITBTPE MK (DUIBTPYIONINX TPAHIITe-
SIX, KOTOpble MOHTHPYIOTCSI B TIOYBE U SBJISAIOTCS
OTJINYHBIM MECTOM OOUTAHMS JIJIsI MUKPOOPTaHU3-
MOB, UCIOJIb3YIOIINX B KaUeCTBEe CBOEH IHIIU Op-
raHpyeckue sarpsisHeHus. B rporecce noepanus
I0XUX OaKTepPHil OHU CAMOCTOSTEIBHO OUUIIAIOT
CTOYHBIE BOJIBL.

K npumepy, cTernenb OUUCTKU CTOKOB MOXKET J10-
crurath 710 95 % Ha BBIXOJIe U3 CENTHKA T10CJIe



Puc. 8.10. 3aB0ACKON CENTUK 113 MPOYHOTO MONUITIANEHA

ITecCYaHO-TPAaBUMHOTO (PUJIbTPA. ITO TIO3BOJSIET
OTBOJINTH OYUIIIEHHbIE CTOKW HA IPYHT.

Cerozins crienuaIn3npoBaHHble (PUPMBI POJIATOT
TOTOBBIE CENTUKH, KOTOPbIE W3TOTABJINBAIOTCS
U3 TIPOYHOTO MOJIMITHIEHA TOMInHON 15-30 MM
(puc. 8.10). Takme cenTWKM MPOYHBIE, JTETKUE
U JIOJITOBEYHbIE B UCToab3oBanuu (110 50 et akc-
TJTyaTall) 10 CPABHEHUIO C METAINIeCKIMU
wnn GeronubiMu (puc. 8.11). Jlst Gobiueit ah-
(heKTUBHOCTM pACIIeIIeHNs] B3BEIIeHHbIX YaCTHII
HCIIOJTb3YIOTCST GUOTIPEriapathl, pa3 B TOI OCTATKH
WJ1a BBIBO3SITCS CCEHU3AaTOPCKOM MamHoi. CenTuk
Ha CEMbBIO U3 YeTHIPEX YeJIOBEK 0OBEMOM Ha 2 ThHIC.
7 6yeT ctouth 0KoJ1o 40 Thic. pyo.

dunbTpyOWMIA Konoaew

[Ipennasnavyen st GUOJIOTUYECKON OYUCTKU
CTOYHBIX BOJI, KOTOPBIE OBLIN TIPEIBAPUTETHHO
ocBetsieHbl B cenTtuke (puc. 8.12). /lng omnoro
JIOMa, B KOTOPOM ITPOKMBAET BCSI CEMbsl, TPOEK-
TUPYeTCs (DUIBTPYIONIUN KOJOJEI] TPOIYCKHON

[lBopoBas

N3aLNOHHadA CeTb

Puc. 8.11. Ha MOBEPXHOCTY PA3MELLIAETCA TONBbKO KPbILLKA CenTmKa

Puc. 8.12. GunbTpytowwunin konozel
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crocobrocthio 0 1 M* B gmenp. [lanHoe co-
OpY’KeHMe CIIOCOOHO OYUIIATh IO  MOJHOMY
OUOXUMHUYECKOMY — MOTPEOJIEHUI0  KUCJI0PO/Ia
(BIIKnomn) mo 90 %, 10 B3BEIIEHHBIM YaCTH-
am — 710 60—70 %. OuabTpyoIunit KOJIo/1ell Bbl-
TJISITAT KaK maxTa 0e3 IHa, MMEIOIasi OTBEPCTHSI
B cTeHaX. BO3BOAUTCS M3 KPACHOrO KUPIINYA,
Oyra nnn skene300eToHHBIX KoJtell. IIlaxta Ko-
JIOZINIA U HAPYIKHbIE TMAa3yXU 3aChINAIOTCS (DHiib-
TPYIOIIEi 3aChIKON U3 1ieOHs, TPaBUsi, TeCKa,
KOKca ¥ 1iaka Bbicotoil 1 M ot aua. KpymnHnocTsb
3aChIAEMOTO MaTepuasa JOJKHA COCTABJISATh
or 1-7 cm.

Croutble BOJBI JIOJKHBI OBITH Ha BbicoTe 15 cM
OT MTOBEPXHOCTH (PUIBTPYIOIIEH 3aChITIKN, HA KO-
TOPYIO B MecTe IaJileHUsI BOJ| yCTaHaBJINBAaeTCs
JIEPEBSTHHBIN MUTOK C KaMHEeM. BOobI TTomaaoT
Ha OOJIBIIOI KaMeHb, YAApsIOTCst 00 HEro U paB-
HOMEPHO PacIpeIesIIoTCs 110 BCell TOBEPXHOCTH
KoJiozilia. B crenax aToro coopyskeHusi Ha ypoBHE
PACIIOIOKEHUST CTOYHBIX BOJ JIOJUKHBI  OBITH
HeOOJIbIINE OTBEPCTUS PasMEPOM 5 CM Ha pac-
crosguun 10 cm apyr ot apyra. Hapyskuble nazyxu
bunpTpyloniero KoJoAla Tak)Ke HaIlOJIHSAIOTCS
3aChITIKOM Ha mmpuny 25 cM. /[HO HYKHO pac-
noJiaraTh Ha BBICOTE€ KaK MUHUMYM 1 M oT moj-
3€MHBIX BOJI.

OuncTKa CTOYHBIX BOJ B (DUIBTPYIONIEM KOJIO/I-
e (puc. 8.13) npoucxoaut TakuM 06Pa3oM, 4TO
B3BEIlIEHHbIE YaCTHUIBI OTCOEAUHSAIOTCS B (DUJIb-
Tpe, PACIOJIOKEHHOM Ha JIHe, a TaKKe B IpHJIe-
JKateM cioe rpyHTa. Opranuyeckue BelecTBa,
pPacTBOPEHHBIE B CTOYHBIX BOJAX, COPOUPYIOTCS,
a 3aTeM OKHCJISTIOTCST Ha TOBEPXHOCTH 3arPy3KH.

B dusbrpytomniem kostojiie 06s13aTeIbHO yCTaHAB-
JIMBAeTCsl BeHTU/ISILMOHHAs Tpyba, KOTopasi Bbl-
XOJIUT Ha TTOBepPXHOCTD 3eMJit Ha 70 cm. Kosozern
MMeeT ABYXYPOBHEBBIN JITOK C IBYMS KPBITIIKAMHU,
MEXKIY KOTOPBIMU  3aCHINAETCS  YTEIIUTENh
B BHJI€ COJIOMBI MJTU MUHEPAJIbHOI BaThI.
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Puc. 8.13. Gunbtpytowii konoaew (Mm): 7 — Xene3o6eToHHOe
KOMbLO ANaMeTpoM 1,5 M; 2 — (unbTpyroLLas 3ackinka 13 LeoHs;
3 — rpasuii, WebeHb; 4 — KameHb; 5 — [EPEBAHHAS KPbILLIKY;
6 — KNpNU4Has Knagka; 7/ — conoma; 8 — HyryHHbIi MoK;

9 — BEHTUIALMOHHAS Tpy6a; 70 — nnnTa nepekpbiTna

lMec4yaHo-rpaBuiiHbIi (UNLTP

Ecsin cTokM HEBO3MOXKHO OTBECTH B IeCYaHBIN
TPYHT, TIOCKOJIBKY OH OTCYTCTBYeT Ha HeoOXO-
AUMON ToryOuHe nhO TPYHTOBbBIE BOJBI PACIIO-
JIO’KEHBI OYeHb BBICOKO K ITOBEPXHOCTH 3€MJIH,
B KayecTBe BTOPOH CHCTEMbI OYUCTKU CTOKOB
IocJie CeNTHKA BBICTYTAIOT TeCYaHO-TPaBUITHbIE
¢unpTper (puc. 8.14). Ouuniennas Bojpa 1mocJe
HUX TIOCTyIaeT B MOHMKeHWe pesbeda. Takoit
nporecc  (HUIBTPAIME  TIPOU3BOIUT OUOJIOTH-
YeCKYI0 OYUCTKY CTOYHBIX BOJ B €CTECTBEHHBIX
ycsoBusix. OpraHnyeckne COeIMHEHNUs OKUCIIS-
I0TCS Ha TTeCYaHO-TPaBUHHOM (DUIBTPE, KOTOPDII
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Puc. 8.14. [ecyano-rpasuiiHble PUAbTPbLI: 7 — yTennsoLas 00ChInka; 2 — rUHAHBIA 3aMokK; 3 — ruapousonsuus; 4 — 3oHa
0pOLLIEHMS (LLIebEHb); 5 — NECOK; 6 — BEHTUNALMOHHBIA CTOSK; 7 — NOABOASLIMIA TPy6ONPOBOA; 8 — OPOCUTENbHbIE TPYObI

pacroJiaraeTcsi MEsKy JABYMsT TPYOAMU: JTpEHasK-
HOU 1 opocuTenbHON. CTOKM MOCTYHAIOT B OPO-
cutenbHyio TpyOy u3 cernrtuka. [Ipoiiisi cKBO3b
cioil (puabTpa, OHU IMONAJAIOT B JPEHAKHYIO
TPYOY ¥ BBIBOJSITCSI HAPYIKY.

CmoTpoBo# Konopgew

Ha nwHuM OCHOBHOW KaHaIu3aluu K T10/[BO-
AANIMM  KaHajaM — YCTPauBaeTcsi CMOTPOBOM
KOJIOZIEI] C TeJIbI0 KOHTPOJMPOBAHKS CTOYHBIX
BOJI. VI3HAuaibHO OH COOPYKaeTcst, UTOObI € Jier-
KOCTBIO YMCTHUTH TIOABOASAIINI KaHast. Mecto st
CMOTPOBOTO KOJIOAIA BbhIOUpaeTcst ubo cHapy-
&u, nbo B nozpBasie. Kananmsaimonuas tpyoa,
KOTOpast TIPOXOJIMT IO YYaCTKY, He TIPephIBaeTCs
B KOJIOJIIIE.

,/IJIH KOHTPOJIA IPOTEKAaHWA CTOYHBIX BO/I, a TAKIKe
4TOOBI UMETH BO3MOKHOCTD IIPpON3BOJIUTH YUCTKY,
B pr6€ HYKHO OCTaBUTb OTBEPCTUE.

Marepuanom s M3TOTOBJIEHUSI CMOTPOBOTO
KOJIOZIIIA CJTY’KAT KaMHU Wi OeTOHHBIE KOJIBIIA.
JIHO KOJIOIA IOJZKHO OBITH BOJOTIPOHUIIAEMbIM,

ecJi  TIpeJIlioJiaraeTcd OTKPBITHIA cTOK. [lg
CMOTPOBOTO KOJIO/IIIA U3TOTABINBAETCST KPBIIIKA,
B MMPOTUBHOM CJIy4ae M3-3a OTKPBITOTO TTPOTOKA
MOJKET BOBHUKHYTbH HerI/IHTHblf/'I 3allax.

CTpouTenbcTBO CENTUKA, (DUIBTPYIOTIETO KOTOJ -
11a WU TlecYaHO-TPaBUNHHOTO (PUJIbTPa J0BOJIBHO
3aTpaTHOE /IeJI0 C TOUKU 3PEHUST (DU3NIECKUX CUIT
u uHaHCOBBIX cpencTB. [lyg Bcex coopyskeHmit
CHUCTEMbl OYUCTKU CTOYHBIX BOJ IIyTeM I10/3€M-
HOU (ubTpaly TpedyeTcs MpoBecTr GOJbIION
o00beM paboT MO yCTPOMCTBY KOJIOJIIEB B 3€MIIE,
pBIThIO TpaHiieil u ¢duabTpanyu. Heobxommmo
YUeCTb TakKe CJeIyIoNnii MOMEHT: TPUMEePHO
Jyepe3 MSITh JIET BEPXHUIT CJI0il TPyHTa 3a0beTcst
B3BEIICHHbIMU YaCTUI[AMU, KOTOPbIE HMEI0TCS
B CTOYHBIX BOjIaX. PeMOHTHbBIE pabOTHI 110 BOCCTa-
HOBJIEHUIO CIIOCOOHOCTH TPyHTa K (DUIbTparum
3aiiMyT MHOTO BpeMmeHu u cuil. Ilpugercst cHaTb
CJIO¥ 3eMJIH, 3aMEHUTH TPYObI 1 3aCHITTATH HOBBII
(puabTpyIONMii TPYyHT.

Tem He MeHee MaHHBIN CIIOCOO TOIB3YETCs TO-

MyJISIPHOCTBIO, OH He TPedyeT 3JIeKTPUYecTBa
B 06CITyKMBaHUH.
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Cucrema rny6okoi 6uonoOrn4ecKon 04MCTKKU

ITO KOMITAKTHAS, 9KOHOMUYHAS U 9KOJOTUYECKA
6e30I1acHasl yCTaHOBKAa OYKMCTKM CTOYHBIX BOI,
paboraroriast Ha ssiekTprdectse (puc. 8.15).

Ha ceromusimnuii jieHb JIOKQJbHbIE OYMCTHBIE
COOPY’KEHUS CTOYHBIX BOJ BBITYCKAOTCS KakK
OTEYECTBEHHBIMU, TaK WM 3apyOesKHBIMU IIPO-
uzBoautenssMu. CTeleHb OYUCTKU TOCTHTAET
noutn 100 %, mosTOMy HUKaKWe [OTMOJHUTEIb-
Hble ycTpoiicTBa He Tpebytorces. Ilpotneias
OYMCTKY BOJIa MOJKET CJUBATHCS B OJIM3JIEKATIIE
BOJIOEMBI W KaHaBbl. [IpuHImn paboTel — pas-
pylieHre OGUOJIOTMYECKUX COEAMHEHUI MUKPO-
OpPraHW3MaMW BO BpeMsI aspalliyl CTOYHBIX BOI.
ITO TPOIECC HACBIIEHUS KUIAKOCTU KUCJIOPO-
JIOM 4epe3 CcreluabHble pacipereTuTeTbHble
ycrporictBa. [Tocsie MHOTOCTYTIEHUATON CUCTEMBI
OUYNCTKYU U3 COOPY;KEHUST BBIXOJSAT WJI U TEXHU-
yeckasd Boja. lIporecc THUEHUS CTOYHBIX BOJ
B OMOJIOTMYECKON CHUCTEME OYMCTKU HCKIIOYEH,
MOITOMY HENPUSTHBbIE 3allaXyd HE BBIJESTIOTCS.

JIJist IpaBUIIBHOTO TOAOOPA CHCTEMBI TIIYOOKOM
O6UOJIOTUYECKON OYMCTKU BAXKHBI pesibed Mect-
HOCTH, 0COOEHHOCTH TIOYBBI, TJIyOUHA HaXOXK/Ie-
HUSI TPYHTOBBIX BOJ M 00beM TOTPeOI€H IS BOJIBI
Ha BCEX YJIEHOB CEMBU.

OpHako TpU HUCMOJB30BAHUK OHOJOTHYECKOI
CUCTEMBI OYMCTKH CJIe/IyeT B3ITh Ha 3aMeTKY, 4TO
OHa XOpolla /Il MTOCTOSTHHBIX 3arpy3o0K, a Ipu
HETIOCTOSTHHOM MCIIOJIb30BAHUH TePsieT CBOICTBA.
Heo6xommmo GyieT mepesanyckarh CHCTEMY.

Buosnornueckue craHIMU OYUCTKU MMEIOT KOH-
CTPYKTUBHbBIE ~ OCOOEHHOCTH B  3aBHCHUMOCTH
OT IIPOM3BO/IUTEIS, HO BCE C HECKOJIBKUMHU YPOBHSI-
MU OYUCTKU CTOUYHBIX BOJI, KOTOPbIE [TPE/ICTABJISIIOT
coboii caemyioriee. Kopiryc cucteMbl CKOHCTpYH-
POBaH M3 ILUIACTMACCHI WM MeTaJljla, MMEeOLIero
AHTUKOPPO3UIHOE IOKPBITHE, OTCEKU KaMepbl
BBITIOJTHSIOT Pa3IMyHbIe (DYHKITUH TTO0 OUHCTKE.

[TepBasg kamepa HamoMuHaeT 10 CBOUM (DyHK-
IUSIM CeNTHK, /e 3a/IeP>KUBAIOTCS B3BEllIeHHbIE

1 2

3

4 5

Puc. 8.15. Cuctema rny6oKoii 6U0N0rn4eckoi 041CTKIA: 7 — TPETUYHBIA OTCTOMHMK; 2 — a3POTEHK BTOPOI CTYNEHN;
3 — BTOPUYHbIV OTCTOVHUK; 4 — a3DPOTEHK NEPBOIA CTYNEHN; & — OTCTOMHUK-XMPOIOBKA ANs cO0pa 1na, necka 1 xupa
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YaCTUIBI U PETyJUpyeTcs Tojladya CTOKOB IS
nocjenytomieii  ounctkn. Bo BTOpoMm oTceke
MPOUCXOAUT TIPOIECC adPAITUU TEPBOU CTYyTIe-
Hu. CTouHble BOJBI HACHIIIAIOTCS BO3/yXOM
U TIEPEMENTUBAIOTCS ¢ UJIOM. B mpoliecc 0OUncTKA
BCTYHAOT GAKTEePUU, KOTOPbIE MOIJIONAIOT KUC-
JIOPOJI TIPA OKUCJIEHUU OPTAaHMYECKUX BEIECTB.
B tperbem otrceke yimaBiauBaercsi U30BITOK WA
U C OTIpeJleJIEHHON TEPUOJIMYHOCTBIO YAATISETCs
60 TIOTPYKHBIM 3JIEKTPUYECKUM, JIHOO BOJO-
BO3/yIITHBIM HACOCOM.

CraH1uu, UMEIOTIeCs B MPOJIake, MOTYT OTJIH-
4aThCs JAPYT OT APyTa MaTePUAIOM, U3 KOTOPOTO
M3TOTOBJIEH KopIyc (IiacTMacca, skejae3obe-
TOH, CTasb), CIOCOOOM yaaieHus: u30bITKa WA
Y TPUHIIMIIOM HACBIIIEHUS] BOJbI BO3IYXOM.
3UMOIl BO BpeMsl CHUKEHUS YIIMYHBIX TeMIIepa-
Typ 9¢gdeKkTuBHOCTh paboThl OakTepUil yMeHb-
maetcst. [IpoM3BOANTENLHOCTD CTAHIIMU HAIIPSI-
MYTO 3aBUCHT OT €€ Pa3MePOB.

B obciyskuBanun cucTeMbl HEOOXOIMMO JIeJIaTh
poUIAKTHUKY /IBa pa3a B rOJl M 110 Mepe HeoOX0-
JMMOCTH MEHATH 3am4acT. CTOMMOCTH COCTABUT
90-200 Tbic. py0. B 3aBUCKMOCTHU OT 0ObEMA.

Puc. 8.16. KaHanu3auynoHHbIil 3aTBOP C 3NEKTPONPUBOAOM
11 NPUCOEAVHUTENbHBIMIA BbIXOAAMIA MO, NNACTUKOBbIE TPYObI
13 NONUNPOMNIUNEHA 1 MONMBUHUXNOPKAA

3awmra ot o6paTHoro nognopa

[ToCKOJIbKY TMOJBAJ HAXOAMUTCS HUJKE YPOBHS
3eMJIM, CTOK B HEM MOJKeT ObIThb Iiy0:ke, uem
yanunbii. Korga Ha yimie mpoJuBHBIE J0KAN
WJIH TIOCJIE€ 3UMBI CKOITUJIOCH MHOTO CHETa, KOTO-
pbIil Ha4aJ TasiTh, BOJBI HE YCIIEBAIOT CXOAUTH,
a CKaluMBaroTCs B OOYCTPOEHHON Ha ydyacTKe
KaHaJIM3aIMOHHON ceTr. [1o 3aKoHY coobIaro-
IIUXCSA COCY/ZIOB BOJA HAYMHAET MOAHUMATHCS
U B MOMEIIEHUSAX, PACIOJIOKEHHBIX HA CaMOM
HU3KOM YPOBHE, MOKET HAaHECTH 3HAYMTETbHBIN
yitep6, BBIIIS HAPYIKY.

Yrobbl HE OMYCTUTH TPOHUKHOBEHUST HeXKe-
JlaTeJIbHOM BOJBI B ToMeltienne (puc. 8.16),
MPUMEHSIETCST  CIIEIMATIbHBIN  CIIOCO0  3aIlUThI
ot obparHoro moxamopa (puc. 8.17), KoTOpbIit
KOHCTPYUPYETCS U3 JIBYX OT/EJIbHBIX 3aIIOPOB:
PYYHOTO U aBTOMATHUYECKOTO. ABTOMATHYECKUii
oOpaTHBI KJIaaH OCHAIIEH HACOCOM.

3arop 00paTHOTO MOANOPA TPUBOAUTCS B JI€l-
CTBHUE TOJIKO TOTJIA, KOT/[a BOZIA JIOJIKHA COMTH.
Kpanbl octaiorcs Ha BUy U He 3aTPOMOK/IAI0TCS
HEHYKHBIMU TIPeIMETaMU.

Puc. 8.17. 3auura o1 06patHoOro noanopa nomoraer u3dexarb
3aTONNEHVS JaXXe BO BPEMS CUSbHBIX JOXAEN
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YTunusauusa mycopa

[Tpobiema yTUIM3AIME MyCOpa BCeraa OCTPO
CTOWT Tepes JauHnkamu. Kak mpaBuiio, 1eHTpa-
JIM30BAHHOTO BBIBO3a CHEIUAJTU3NPOBAHHBIMU
OpTaHM3AIMIMK B Ca0BBIX 00IIECTBaX HE MPO-
BOAUTCSA. 3a4acTyl0 JAYHUKW HUCIOJb3YIOT
GJIU3JIEKAIHE TEPPUTOPUN IO/l CBAJIKH U TIO-
MOWKH, YTO CUJIBHO BPEIUT OKPY:Katolel cpeie
U TOPTUT JaHAImadT TPUPOABL. 3aTyMaiTech
0 TOM, 4TO BBI IPHOOPENN favy He Ha 2—3 TOj1a,
a Ha BCIO XM3Hb. Kakasg Topa Mycopa Bac
oxunaer yepe3 20 mer?! MoXKHO BBIBO3UTH
MYyCOP B rOpOJI, HO YTO JIeJIaTh, €CJIU BbI PEITUIIH
MPOBECTU Ha /laye BeCh OTIYCK U 3aJ[ePsKaThCS
Ha JBe Henean? B mobom cirydae caMoCTOSITe N b-
HO OPTraHW30BaHHAS CHUCTEMa XPaHEHWS OTXOJI0B
Ha JTAYHOM yyacTKe He moBpenut. [lpemsmaraem
CJIe/LyTOIIe BADUAHTBL.

Paznuynbiii  Mycop, OTXOibl €O CTOJA, pac-
TEeHUsI C OTOPOj/ia, CTapble JIUCTbS U COPHSIKU
CKJIAJIBIBAIOTCSI B KOMIIOCTHYIO Ky4dy C TI€JTBIO
MOJIydeHHsT opraHndeckux yaoopennii. IIpomecc
KOMIIOCTUPOBAaHUS  JIOJKEH  IIPOUBBOUTHCS
Ha CIIEIUAJbHBIX TIOMAKaX MUHUMYM B 10 M
OT /1oMa, 00sI3aTeJIbHO B TEHH, C KAHABOU JIJIST OT-
BOJIA JIOK/IEBBIX OCAKOB. /7151 KOMITOCTHOI Ky4H
(puc. 8.18) pasmeuaeTcs TJIOMAAKa pa3MePOM
3x3 M ¢ kaHaBoil o iepuMeTpy mmpuHoii 0,5 M.
[Tpeskne vem HavaTh 3aKJIaAbIBaTh KOMIIOCT,
Ha OJIHOW W3 TIIOMAI0OK HY/KHO YJIOKUTH CJIOU
topda 10 cm. [loTom Ha TOACTUIKY KJIaLyTCs
XO3STCTBEHHBIE OTXObI, TOP(D M cyxass 3eMJis
crogmu 1o 10 cm. Ilocae atoro xommocTHas
Kyuya BbIpaBHUBaeTcs. Eil mnpumaercs ¢dopma
yCeUeHHOU TMPaMU/Ibl, B BEPXHEH 4aCcTh KOTOPO
HY’KHO OCTaBUTh yIiayOJsieHre U o6ChIIaTh BCIO
Kyuy Topdom miu cyxoit 3emiieir. Kommoct nipu
BBICBIXaHUH YBJIAKHSAETCS HABO3HOU JKMKel 1Jn
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nomosimu. KomroctHast Kyda co3peBaer uepe3
3—4 meTHUX MecsIa, 3a TO BPEMSI ee HaJlo mepe-
JIONIATUTH 2—3 pasa.

Hepasmaraemblie 0TX0/Ibl, KOTOPbIE CKAIlINBAIOT-
cst Ha yvactke (MOJUATUIIEH, GaHKW, OYTHLIKN
U TIP.), CJIelyeT XPAaHUTh B CIIEIINAJIBHO BBIPHITOMH
JUIsL 9TOTO TIOMOMHOI siMe (puc. 8.19). Idra ama
MOJKET OBITH TIPOM3BOJILHBIX PA3MEPOB B 3aBH-
CUMOCTH OT TIPE/IOJIAraeMoro obbeMa Mycopa.
BuyTpenHMne CTeHKH CO3/Al0TCSI U3 KUPIIHYA,
KaMHsT un 6eToHnpyioTcsi. Brenrnee mpoctpan-
CTBO CTEHOK BBIKJIQ/[bIBaeTCsI TIMHON. MecTo st
IIOMOMHOIA SIMBI JIy4llle BEIOPATh PSIIOM C TyaJie-
TOM WJIM KOMIIOCTHOH Kyueil. Korga sima namour-
HSIeTCS, HY’KHO M3BJIeYb OTXO/bl U 3aXOPOHUTD
UX B CHEIUAIbHO OTBEJEHHOM [IJIsI 3TOTO MecTe.
OpHaKo MOKHO BBIKOIATH SIMY GOJIBIION TTyOu-
HBI U XPAHUTb OTXO/IbI IIPAMO B Hell. Torzpa sama

Puc. 8.18. KomnocTHas kyya (Mm)
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Puc. 8.19. [omoitHas ama (Mm): 7 — ima npou3BOSbHBIX
Pa3MepPOB; 2 — KpblLLKa

Ytunusaums mycopa

JIOJKHA OBbITh O0OeciiedeHa ILJIOTHO 3aKpPbIBAIoO-
IIelicsT KPBIIKON, CTEHBI YKPEIJIEHBI OT 3aBaJIOB,
a caM Mycop HEOOXONMO TIEPUOAMIECKH YILIOT-
HATH. Korga 710 moBepxXHOCTU 3eMJIM OCTaHETCS
Bcero 50 cM, ciieiyeT 3achInaTh SIMY 3eMJIeil U BbI-
PBITH HOBYIO B ipyroMm Mecte. OHOM TOMOWHOT
SIMBI OOBIYHO XBATAET HA JIOJITHE TOJIBI.

Opranusaiust COGCTBEHHOI TOMOWHO sIMbI UJTH
KOMITOCTHOU Ky4H He Oy/IeT CTOUTH BaM OOJIBIITIX
satpar. lllTpadsnl, BBesenHble 32 HECAHKITMOHU-
POBAHHYIO OPraHU3aIINIO CBAJIOK B Ca/IOBBIX TOBA-
pHUIIECTBAX, MOTYT OOONTHCH COBCEM HEIETIIEBO.

Takum 00pasoM, BOTIPOC XpaHEHUsI Mycopa pe-
1raeTcs JOCTATOYHO TPOCTO. 3aTO COBECTh CIIO-
KOMHA: BbI He 3arpsa3HgeTe OKPYKAIONIYIO0 CPELy,
na v mTpad HUKTO He HAJIOKUT.



[naBa 9. Tennonotepu oma

Chepeskennie 2HEPropecypcoB — akTyasbHast
TeMa Ha CeTOAHSNIHWN neHb. /i Xo3sguHa
JIAYHOTO JIOMa BbIOOP IIOAXOASIIEH TEeIIoU30-
JISSIIUU ¥ TIPaBUJIBHOTO BapuaHTa OT/EJNKU CTEH

MOKeT OBbITb CJIOKHOH 3ajaueii. B ganHol riase
BBl TIO3HAKOMUTECH C TIOJIE3HON MHQOpMaIuei
0 TETJIOTIOTEPSIX B JIOMe, a TakKe BapuaHTax
YTETJIEHUS.

Pacyet cymmapHbIX Tennonorepb

B 1nenTpasibHOM permone Halleil CTpaHbl TEILIO-
TeXHIYECKOe COITPOTUBJIEHNE CTEH /71T KOM(POPT-
Horo mnpoxkuBanus corsgacio CHwull 11-3-79
«CTponTesbHasl TEIJIOTEXHUKA» COCTABJISAET
1,1 m2¢°C/BT, ¢ ycioBreM aHeprocOepeKeHst
B JIoMe ce30HHOT0 nposkrBanus — 2,16 m%¢°C/Br,
a octossHHOTO — 3,33 M2 °C/Br.

ToJmuHa cTeH JoMa J0JKHA PAaCYMTHIBATHCS
C YYETOM TETLIOTEXHIUYECKOTO COMPOTUBIEHMSI
1 obecreunBaTh €ro XujbllaM KOM(pOPTHOE
nposkusanue (tabu. 9.1).

[ToMrMO CcTEH TeIIonoTepeil B oMe 00JIaaioT
OKHa ¥ OaJKOHHBIE JBEPHU, MEPEKPBITUS Ha/l
MOJIBAJIOM M TOJ| TIOJIOM, a TaKKe Yep/auHble.
CormpoTuBjeHne TemIooTaade OKOH U OaTKOHOB
B IIEJISIX 9HEPrOCcOEPEKEeHMsI IOJKHO PaBHATHCS
0,53 M2+ °C/BT, uepauHbIX IEPEKPHITHII U TIepe-
KPBITUI Haj oaBasom — 4,15 m?¢°C/Br.

[Toxbupast st CBOETO JIOMa KOTEI WIN JAPYTyio
CHCTEMY OTOILIEHUSI, HEOOXOAUMO B TEPBYIO
o4epesib ClleJIaTh PacyeT PeasibHbIX TEIIONOTEPh
(puc. 9.1).

Ta6nuua 9.1. HeoGxoaumast TONLLHA CTEH 11 LIEHTPaTbHbIX PETMOHOB CTPaHbI

ToumuHa cTeHbl 11

TommuHa creHsl A4

Marepuan IHeprocoOepeskeHus,
KOM(OPTHOTO NMPOKUBAHUS, MM M
[TosHOTENBIIT KEPAMUYECKUI KUPITHY 510 1550
Kepamsuroberon (mioraocts — 1200 Kr/m®) 415 1250
JlepeBsiHHbIil GpyC 165 500
HGPEBHHHBII/IUIHI/IT, ?:aHOJIHeHHbH/I 85 950
MunepasirbHoi Batoir 100M
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PacyeT cymMMapHbIX TeNnonoTephb

Temneparypa [Torepss Teria MPOUCXOAUT 3a CUYET PA3HUIIBI
KOMHATHOHN U yJIMYHON TeMIIepaTyp, a TakxKe Te-
- TIJION30JIATIMOHHOTO CJI0ST IOMA.
40 )

a0C 3HayeHUe ITON IOTePH MOXKHO paccyuTaTh
N crepytonum  obpasom. K mpumepy, Temrepa-
20__ Typa Ha ysmiie coctasisieT —30 °C, a B joMe y Bac
10_— +20 °C.Ilepenamx Temmeparyp Oyaer paBeH
o 50 °C. /Tom nmeet OGpeBeHYATHIE CTEHBI U3 Opyca
-10_ ToamuHoN 20 ¢M, U3 TabJIUIbI 3HAYEHUIT COIPO-
-20_ THUBJIEHUST TEIIONepe/ladl BO3bMUTE JIAHHBIE JIJIST
_30_ Bammux cred — 0,806 m?¢°C/Bt (taba. 9.2).
k. YT0o6Bl y3HATH TEIJIOBBIE MOTEPH, PA3IEJNUTE
nepenaj TeMiepaTyp Ha 3HaueHue COIPOTUBIIe-

nust rerionepenaun: 50 : 0,806 = 62 Br/m2.
1 2 \3 CJI03K1B BCe TEIJIOTIOTEPHU IOMa, BbI OIIPE/IETNTe
HEOOXOIMMYIO MOIIHOCTh MCTOYHHKA OTOILIe-
Puc. 9.1. Pacnpesenetiie TemnepaTypb! 1 norpaHinHble cnow HI1s1, KOTOPast MOHa06uTest uist oGorpesa foma
BO3/lyXa NPV Nepe/iaqe Temnna 4Yepes CTeHy: 7 — HapyXHblil B BeTpeHble U XOJIo/iHble AHI. MOKHO HarIsagHO
MOrpaHcnon; 2 — CTeHa; 3 — BHYTPEHHWIA NOrPaHCoin YBUJIETD, T/l HAXOJAUTCS TOT y4acTOK, KOTOPbIN

Tabnuua 9.2. 3Ha4eHus conpoTUBAEHIS Tenaonepeaadn

ConporuBieHne Temonepeaaye
Rm, m? ¢ °C/Brt

MaTepI/IaJI H TOJIIIIMHA CTE€HbI

Kupnuunas crena

ToJuHO B 3 kuprnnda (79 cm) 0,592
TOJIIUHOM B 2,5 Kupruya (67 cMm) 0,502
TOJIITITHOM B 2 Kupruya (54 cM) 0,405
tosmHoi B 1 kupruy (25 cm) 0,187
Cpy6 u3 6pesen

TOJIINHOI 25 cM 0,55
toJuaoi 20 cMm 0,44
Cpy6 us 6pyca

tosuuoi 20 em 0,806

[pOMOIMKEHNE -
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[masa 9. TennonoTepu goma

Ta6nuua 9.2. 3ra4eHns CONPOTUBNEHIS Tennonepeaas (MPoAOMKeEHNE)

Marepuai 1 TOJINIUHA CTEHBI

ComnporHBieHHe Telonepeaye
Rm, m2e °C/Br

roJuuoit 10 em 0,353
Kapxkacnas crena (ocka + MuHepangbHast BaTa + qocka) (20 cm) 0,703
CreHa u3 neHo0eToHa

20 cm 0,476
30 cm 0,709
IlItykarypka no Kupnuuy, 6€ToHy uwiu nenoéerony (2—3 cm) 0,035
IoronouHoe (YepayHoOe) nepeKpbITHE 1,43

JlepeBsiHHbBIE TOJIBI 1,85

JIBoiiHble nepeBsHHBIE IBEPU 0,21

TepsieT OOJIbIIe BCETO TeIia, 1 060PYA0BAThH €T0
NOTIOTHUTENbHON n3ossdiueit. [[ns xombopTHO-
ro TPOKUBAHUS B HEOOJBIIOM JIOME XOJIOTHOI
sumoit 1o —25 °C morpebyercst 213 Bt va 1 m?
nJomaau. st yTenjaeHHoro 1omMa npu Takoi e
YJINYHOI Temiiepatype Oyzet qoctarouro 173 Br.

[IpakTUuHbIll BapyaHT COXpPaHEHUs TeIlia B J10-
M€ — WCIOJb30BaHUE TEIJIOU30JAINOHHBIX
MaTepUasioB. YUTHUTe, 4YTO Ha ATO BbI IIOTPATUTECDH
BCETO O/INH Pas, a B OCTAJIbHOE BpeMsi OyieTe 9Ko-
HOMUTH Ha pacxojax Ha oromvieHue. Pacuenku
Ha 9HEPrOHOCUTEJN PACTYT € KasK/bIM TOJIOM.

Tennou3onsuus

Ternmonsoasaust Uit Ta4HOTO JIoMa ObIBaeT
BHEIlIHeil 1 BHYTPEHHEI.

OpnnauMm u3 caMbix 3G(HEKTUBHBIX CIOCOOOB Ha-
PY3KHOI TETJIOM30JISIINY JIJIsT TAYHOTO I0MAa CUU-
TaeTcsi BeHTHIMpyeMblit dacax (puc. 9.2), uro
Mpe/roJiaraeT HaJaudue MHOTOCJIOWHOW CTEHBI,
r7ic BHYTPEHHUI CJIOI BBITTOJIHEH W3 KUPIIUYA,
OeToHa MM jiepeBa. ICTETUUECKYIO DYHKITUIO
B JIAaHHOM cJrydae Oy/IyT BBIIOJIHSATD 3aIlllUTHO- /e~
KOpaTUBHBIE 9KPAHbI, C/IeJaHHbIE U3 0OJIUIIOBOY-
HBIX (hacaHBIX TTaHe el — CaMOTO AKOHOMUYHO-
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ro BapMaHTa, KOTOPbI OyJAeT CTOMTh MPUMEPHO
300 py6. 3a 1 M2,

Bentunupyemsbiii hacas mo3BoJIs€T 3HAUUTETHLHO
COKPATUTh TETLJIONIOTEPU 3UMOM, a TAKIKe He Tepe-
rpeBaTh BO3/yX JieToM. HapyKHbIH CJI0H TOMUMO
ACTETUYECKON (DYHKITUN ellle W 3alluIaeT U30-
JISIITUIO OT aTMOC(EPHBIX 0CAKOB.

BuyTpennss remnousonsauus (puc. 9.3) mposo-
JIATCS JUIS1 CTEH, KOTOPBIe BBIXO/AT Ha YJIUILY H TIOJI-
BePIKEHBI OXJIAKAeHII0. UTOOBI YTEIIUTh CTEHY,



Tennon3onaums

Puc. 9.2. Tennounsonsuus cTeHbl: 7 — HecyLlas CTeHa;
2 — (hacafHblii [to0eNb; 3 — KPOHLLTENH; 4 — HanpasnstLLLe;
5 —Tennou30NsLMOHHbIA MaTepuart; 6 — 3aLLUTHO-eKOPaTIBHbIN oM

ieaeTcst OOpereTKa, Ha KOTOPYIO KPEIuTCsT Te-
IIJION30JIAIIMOHHbIN MaTepuasl. CBepxy U30JIs11s
3aKpPbIBAETCS TUTICOKAPTOHOM. CTOUT y4yecTh, 4To
IPU BHYTPEHHEH TEeTIOM30JISIUN TIPOCTPAHCTBO
YMEHBIUTCS Ha 7—12 cM ¢ KasKI0i CTOPOHBI.

YrenieHue nojga — oueHb TPYAOEMKHUA ITPOILECC.
J17151 9TOrO CHUMAIOTCST TIOJIOBBIE TOCKHU, a TIOTOM
MEXKIY JIaTaMW YKJIA/bIBAETCS TETLIOU30JISIIHS.
T'opasio mpoiie 060pyA0BaTh KOMHATBI TEILIHIMU
TOJIAMU.

B kauecTBe Terion3osmumn NCITOJIb3YIOT paBHOO6-
PpasHble MaTe€pHaJibl: MUHEPAJIbHYIO BaTy, CTEKJIO-
Baty, IIEHOIIOJIMCTUPOJI, IIEHOIIOJIMOTUJIEH U IIP.

Puc. 9.3. Y1enneHue cTeHbl 3HyTpu: 7 — Tennon30nsLuoHHbIA
CIOW; 2 — [epeBsiHHas 00peLleTka; 3 — rncoKapToH

MunepanpHasg Bata (puc. 9.4) mmeeT BOJOK-
HEUCTYIO cTpyKTypy. OHa m00ObIBaeTCs M3 pac-
IIJIABOB CUJIMKATHBIX TOPHBIX TIOPOJ U CMeceii
MeTaJlIyprudeckux nuwiako. llociennuit Bun
HEJIOJITOBEY€EH, €C/I B BallleM PEernoHe ObIBAIOT
peskue repernajbl TemrepaTyp. Kpome Toro, on
YYBCTBUTEJIEH K TIOBBIIIIEHHOMY YPOBHIO BJIK-
HOCTH, He BBIJIEP;KMBAET BBICOKOW HArpy3Ku
n fecopmarn. OiHaKO Takass MUHepasibHas BaTa
BITOJIHE TOJIUTCS JIJISI TAUHOTO CTPOUTENLCTBA.

MunepanbHast Bata, W3rOTOBJIEHHAss U3 Oouee
BBICOKOKAQYECTBEHHBIX MaTepUajioB, HE WMeeT
BBINIIEYKA3aHHBIX HEOCTATKOB. ¥ Hee BBICOKUU
YPOBEHb XUMHYECKON 1 OHOJIOTHYECKON CTOMKO-
CTH, TaKast BaTa Jierka B 0OpaleHum.
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[masa 9. TennonoTepu goma

[ToMumoO 1POYMX JOCTOMHCTB MUHepasbHasl BaTa
obJrajiaeT erie ¥ 3BYKOM3OJISIINEH, TaK Y4TO BaM
He [IPUJeTCA CIIyIlaTh Ha30MINBBIX cocesieil. Ecim
BBI paboTaeTe ¢ JKeCTKIMHU IIJINTAMU MaTepHaia, 13-
TOTOBJIEHHBIMHU Ha OCHOBE OA3a/IbTa 1 M3BECTHSIKA,
OHI OY/IyT XOPOIIIO PE3aThCsT U MOMOUAYT /IS yTe-
IJIeHNUS He TOJIBKO CTeH, HO U KpblIlL. IlosyskecTkue
IJTUTBI UMEIOT TTOBBIMIEHHYIO ITPOYHOCTD 1 BECAT
HemHoro. KynuTb MuHeEpajibHyIO BaTy MOXKHO
o 1iere ot 30 py6. 3a 1 M2,

Eme opun momnyngpHbIil MaTepuas sl TEILio-
u30JA1un — crekjaoBara (puc. 9.5), Koropas
M3TOTABJINBAETCS HAa OCHOBE KBapIIEBOTO IECKa,
cozbl 1 6GopaTa KasbIius. CTekioBaTa MaJio BECHT,
MMeeT XOpOoIe 3BYKOM3OJSAIMOHHbIE CBOMCTBA
u yno6Ha B MOHTaxe. Ee MOKHO MCIIO/Ib30BaTh
JIJTST TETLIOU30JIAIINY hacajia 1 KapKaCHBIX CTEH.

[Tenonosmuctupos (puc. 9.6) mosroBeyeH, Kak 1eHO-
miact. EMy He Bpe/lHbI HU BJ1ara, HU pe3Kie Ieperia-
abl Temieparyp. IleHonomictupos cunTaercst ako-
JIOTHYECKH YUCTBIM MAaTEPUAJIOM, KOTOPBII IITUPOKO

HCIIOJIb3YETCA AaKe /1JIA YIIAKOBKHW W XPaHEHUA
IMUIIEBLIX NPOAYKTOB. CCFO,Z[HH IMHUPOKO ITpuMe-
HAeTCA prI[HOBOCHJIaMeHﬂeMbII';I n CaMO3aTy-
XaIOIIII/Iﬁ TTEHOITIOJIMCTUPOJI.

CoBpeMeHHBIM MaTepuajoM B TEMJIOU3OJSAIINN
cuuTaeTcd meHonoauaTuIeH (puc. 9.7), Kotopsiit
MPeICTaBIIsIET COOOM ATACTUUYHYIO MEHY, 00J1a/1a10-
HIYIO OTJUYHBIMU (PU3UUECKUMU U XUMUYECKUMU
cpoiictBamu. 1o Ternyion3oAIMOHHBIM XapaKTe-
PUCTUKAM TIEHOMOJUITUJIEH — OJWH W3 CaMBIX
apdbexTuBHBIX MaTepuasoB. OH He TOrJIONIAET
BJjary OJarofapsi cBOeil MOPUCTOI CTPYKTYPe,
MO9TOMY JIJISI €T0 YKJIAIKU He TPeOYeTcst TUipo-
U30JISIUST U3 pybepousia Win mepraMuia. ITo
MIO3BOJIIET Y/ENIeBUTb U YCKOPUTDH IIPOIIeCC
TeIJIOU30JISIIUN.

[ToMumo TerTOM30AATIMN IOMA  CHETUATTBHBIMA
MaTepHraJIaMy ITPolyMaiiTe HaJln4Ke BTOPOil /1BepH,
YCTAHOBUTE TIJIACTUKOBBIE CTEKJOTAKEThl U J0-
6aBbTe MUKPOBEHTHIISIINIO, YUTOOBI HE BBITTYCKATh
TEIJIO Ha YJIUILY.

Puc. 9.4. MuHepanbHas Bara
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Puc. 9.5. Creknosara



Tennousonauus

Puc. 9.6. Y1ennenue thyHaameHTa nauramin U3 akcTpyanposaqHoro  Pue. 9.7. HapyxHas 00L1BKa CTEH 0MA NAUTamu
NeHoNnonMcTMpona 113 NEHONONN3TIANEHA



Imasa 10. lleyHoe oTonnexHue

Jlaunblil ce30H HAUMHAeTCs elle B BeCeHHUe Me-
CSIIIBI, KOT/Ia COJIHIIE He CITOCOOHO XOPOIIO TIPO-
rpeth oM. OceHbio ToxKe OBIBAET MPUSATHO MOOBI-
BaTh Ha Jade: coOpaTh yposKail, yCTPOUTh THKHIK
WJIN TIPOCTO MPOBECTU BBIXO/HbIE HA OTKPBITOM
Bo3ayxe. /laske mpyu HAJIMYUK TIPOCTOTO COOPHO-
IUTOBOI'O0 JIOMHUKa BaXHO IIPOAYMATb CUCTEMY
€ro OTOIJICHUsI, 000PY/I0BAaB TOT JOMHUK CaMOii
IPOCTOM TIEYKON-OYPIKYIHKOI WK COBPEMEHHOI
CHUCTEMOI C UCTIOJIb30BAHUEM PA/IMATOPOB.

Cerosinss Ha Jade MOXKHO MCHOJIb30BATh OJMH
U3 CJIeYIONUX BU/IOB OTOIUIEHUS: TI€YHOE, KOM-
OunnpoBantoe (T€YHOE U BOJSIHOE) WM IJIEK-
tpudeckoe. [leuHoe oTorieHne MOKeT paboTaTh
Ha PazHOOOPA3HOM TOILIMBE: IPOBaX, Topde, yrie,
ommikax u crebisix. BomstHoe ororuieHue pas-
JIMYAETCST 110 BHWJAM TOTPEOJISIEMOTO  TOTLIMBA:
3JIEKTPUYECTBO, a3 WJIN TBep7ioe TomBo. V3 anb-
TEPHATUBHBIX MCTOYHUKOB TTOJYYEHUS TEITIOBOI
9HEPrMM B HACTOsIIEe BPeMsI BO3MOKHO HCIOJb-
30BaHUE COJTHEYHOI dHEPruH, Oyarogapst KOTopoi
MOKHO IMETb IOPSTIYIO BO/LY ¥ OTOTLJIEHUE B JIOME.

Boi6upast oTorieHue st Ja4HOTo IoMa, HeoO-
XOJIUMO OT/1aBaTh IIPe/IIOYTEHNE CUCTEMe C MU -
HUMAJbHBIMU 3aTpaTaMW Ha 3KCIIyaTaluio.
OnHoit U3 caMbIX 9KOHOMHUYHBIX CUCTEM CYMTA-
eTcsl BOJISTHOE OTOoTLIeHne, paboTaioliee Ha rasy,
uMeroliee  aBTOMATU3MPOBAHHYIO  CHUCTEMY
Tonku. BoisgHoe oTorieHne Ha TBEPIOM TOILJINBE
YCTyTaeT 10 XapaKTePUCTUKAM TPEIbIIYTIEeMY.
Jluist 060pyI0BaHuUsT HA yTJie HY;KHO Oy/IeT CHavaIa
OPraHM30BaTh €ro I0CTaBKY /10 IAYHOTO II0CEJIKA,
3aTeM COOPYAUTH HEOOIBIION CKJIJ ISt XpaHe-
HUs. ABTOMaTHU3UPOBATh IIPOLECC TOIKU YTJIeM
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TaKKe He yIacTcsl, HeoOX0AuMO OyAeT Teproin-
YecKH 1oA0packiBaTh yroJjib. BoasHoe oToreHme
000pyLyeTcs MOJOKOHHBIMK PaJaTOPaMU.

[Teun n 1O cell ZIeHb OCTAIOTCSI aKTYyaJbHBIM OTO-
MUTETBHBIM TPUOOPOM Ha Jlade. MHOTHE X03si€Ba
HCTIOJIB3YIOT VX JIJISI TIPUTOTOBJIEHHST TIHTITH, 000TPe-
Ba IMOMeIlleHsT U B KauecTBe IpeiMeTa MHTepbepa
(puc. 10.1).

Puc. 10.1. Pycckas nedb 13 KpacHOro Kupnuya



[masa 10. [eyHoe oTon

CerogHs Ha pPbIHKE NPEACTABIEHO MHOKECTBO
ClenMaJN3UPOBaHHBIX Medeil, KOTOpbIe MPUIILIN
Ha CMeHy yHHBepcaJH)HI)IM. HOHBI/IJH/ICI) CIienm-
albHble g GaHb M OTAENbHbIE IS JAa4HOTO
JI0OMa, a TaksKe CIelNaJu3MPOBaHHbIE EYKH /151
Gapbexio u Tamabipbl (puc. 10.2).

KOHC‘-IHO, AJIA CTPOUTENbCTBA II€YN B JOME Bbl
MOJKeTe IIpUrJaCuTb ClieruaJanucTa-IIe4YHuKa,
HO 3a4€M JK€ IepelljladynBaTb JIMIIHEE — MOKHO

Puc. 10.2. Tamabipbl

OCBOMTDb HaBbIKM KJIAJIKU TI€YN U COOPYAUTDH €€
CaMOCTOATEJIbHO.

B manHoii riaBe pacckasbiBaeTcst 00 OCHOBAX 11€4-
HOTO JieJTa, KOHCTPYKITHSIX Medeil 1 HeOOXO[MMOM
Marepuanie il MX U3rotoBieHus. IIpuobperst
HEKOTOpbIE HABBIKU IO TEXHUKE KJIAJKU Tedei,
BBl CMOJKETE€ CaMOCTOSTENbHO COOPYIUTH OT-
JINYHOE OTOINHUTETHHOE YCTPOUCTBO B CBOEM
JloMe.




[masa 10. [leyHoe oTonnexHme

Knaccudhukauusa neyen

[Ipeskiie yeM TIOCTPOUTH MeYb B JIOMe, He0OXO/IH-
MO OIIPE/IETUTHCS € ee PYHKIIMOHAIbHBIM Ha3Ha-
dyeHueM: OY/IET JIH 9TO OTOMUTETbHOE YCTPOUCTBO
J1U1s1 000TPEBA, TIPUTOTOBJIEHUS TIHIIH UJIH ITPOCTO
yKpanreHus foma. B 3aBucumMocT ot GyHKINO-
HAJbHOTO Ha3HAYEHUS Pa3/inyaloTcs cJeaylone
BU/IBL.

O OromuresbHAas MI€YH JOCTATOYHO TIPOCTA IO KOH-
CTPYKIIMH, €€ HECJO0KHO W3TOTOBHUTbH, OHA
XOpOIIO BIIMCBIBAETCA B MHTEPLED Aa4YHOTO
JoMa.

0 OronuTenbHO-BapOYHASI N€Yb UMEET BbHICO-
KYI0 CTEleHb TeIJIOOTAAuH, MPUCHOcobIeHa
ISl TIPUTOTOBJIEHUS TUIIN B JyXOBKE WJIU
Ha KoH(popKax. [Ipr KOHCTPYKIMN NTaHHOTO
BU/Ia HEOOXOIMMO 3apaHee PEIuTh BOMPOC:
nedb Oy/IeT MCHOIb30BATHCS KPYTJIOTOIMIHO
um paboTaTh TOJBKO B JIETHEM PEKUME JIJIst
NPUTOTOBJIEHUST TIUIIHU, & 3UMOIi TOJIBKO JIJIsT
OTOTLTICHUS ?

O KamuH, HeCOMHEHHO, UMEET OTPOMHYIO 9CTe-
THYECKYIO 1IeHHOCTh. OYeHb 4acTo eMy OTBO-
JIUTCS BakHOE MeCTO B jome. KamuH criocobeH
04€eHb OBICTPO 0OOTPETH TIOMEIIEHNE, TTPAB/IA,
MMeeT HEBBICOKYIO CTENEeHb TEeIJI00TIauH.

O IHeus-kamun (puc. 10.3) coueraer B cebe
OTONUTEJIBHYIO TI€Yb ¥ KaMUH, OOBEAUHSIS
npeumytiecTBa 06oux ycrpoicts. OyHKIN
KaMUHa IO03BOJISAIOT ObICTPO 000rpeTh Io-
MeIleHre, a KOHCTPYKTUBHbBIE OCOOEHHOCTH
Meyr HaJI0JITO COXPAHSIIOT TEILIO.

Kpome Toro, meyb nMeeT MHOKECTBO IOABUIOB
Mo (QUBUIECKUM, IKCILITYATAITMOHHBIM U TEXHO-
JIOTUYECKUM TIPU3HAKAM.

K ¢usunyecknm dakropam OTHOCATCS TeMIlepa-

Typa pabouero HarpeBa, BpeMsi TE€PMHUUYECKOTO
PasJIOKeHMsT TOIIMBA W CPEMHSsS TeMIeparypa,
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JI0 KOTOPOW MOKET Pa30rpeThCst Tedb (TeroeM-
koctb). Takum oOpasom, usmdeckuii pakrop —
BpemMs, B TedueHrue KOTOPOro I11edb XpaHUuT I10JIY-
YeHHOE TeTI0, U MaTePHUAJIbl, UCTIOJIb3yeMble JJIsI
MU3TOTOBJIEHUS OTOMUTENIBHOTO YCTPONCTBA.

Puc. 10.3. Meyb-kamuH



MecTo neyn B jome

K skcmryaTanoHHbIM 0COOEHHOCTSIM OTHOCSTCS
KOHCTPYKIIMSI TOIUIMBHUKA, JBIMOX0/Ia, pasMellie-
HME JIBIMOBBIX KaHAJIOB U MY Th, 10 KOTOPOMY JIBU-
AKYTCSA TIPOAYKTHI TOPEHUsI B 11eun. TOIIMBHUK
1 JIBIMOXOJl MOTYT OBbITh CKOMOMHMPOBAHBI MHO-
JKECTBOM Pas/IMUHbIX CII0CO00B, 4TO 0beciednBa-
eT 6OJIbIII0E pasHOOOpa3Ke Ieyeil.

TexHoM0TNYECKHEe 0COOCHHOCTU 1eYeil CBA3aHbl
C UX MECTOPACIIOJIOKEHUEM B JIOM€, BUJIOM HC-
MOJIb3yEeMOT0 TOTLTNBA, & TAK/Ke HAJTMINEM 1 TTPU-
MEHEHHEM JIONOJHUTENbHBIX TPUCIIOCOOIEHUI.

K HUM oTHOCsITCA BapoyHas 1aHeJib, BOJOTPeii-
HBIN Oa4YOK, JYXOBOH IMKad U PacHIupPUTETHHBII
GAYOK 75T TH/IPABINIECKO CUCTEMBI OTOTLIIEHISI.

[Toxbupas medp st CBOETO I0Ma, B IEPBYIO OUe-
pe/ib PYKOBOJICTBYHTECh KPUTEPUEM: Ballle OTO-
MUTEJTBHOE YCTPOUCTBO JOJKHO 00JI1a/IaTh BBI-
COKUM KO3(PPUITNEHTOM TOJIE3HOTO JIENCTBUS,
XOPOIIO MPOTPEBAaThCST 110 BCEH MOBEPXHOCTH
1 OTAaBaTb TEILJIO B TEYEHUE CYTOK. BBI6I/IpaI>JITe
JJIA CBOET0 JKUJINIA IMTPOCTYI0, TEXHOJIOTUYHYIO,
Ha/IEKHYIO B 9KCIUTyaTallny 1 O€30TaCHY IO [eYb.

MecTo neuu B gome

Yro6bl BBIOPATh MECTO IS TIeUr, HEOOXOIUMO Py-
KOBOJICTBOBATHCS ONPE/IETICHHBIMU TPEOOBAHUSIMIL

B nome 10/1:xH0 OBITH MUHUMATTBHOE KOJTMYECTBO
nedeil u AIMOX0/10B. OCOOEHHO 9TO OTHOCHT-
€S K CTPOEHUSIM, B KOTOPBIX HEBO3MOJKHA IPO-
KJIQJIKa JIBIMOXOJIa BO BHYTpPeHHMX cTeHax. Kak
IPaBUJIO, TIEUN Pas3MelaoTcst OJIMsKe K BXOAHOI
JIBEPU M KAlUTAIbHOM BHYTPEHHEI CTEHE B loMe
(puc. 10.4). D1o nemaercs st SKOHOMUK CBOOOI-
HOTO MeCTa B KOMHATE ¥ T03BOJISIET HE HOCHUTh
TOILJINBO Yepes3 BCe TIOMEIEeHHeE.

[letecoobpasHbIM TaKkKe CUUTAETCS PasMelre-
HUe Tedn OJImkKe K OJHOMY U3 YIJIOB KOMHATHI
(puc. 10.5).

[Tpu BoIOOPE MecTa J1JIsT TeYKU PYKOBOICTBYHUTECH
caepyonm npasuiaoMm. OTonuTespbHOE YCTPON-
CTBO JIOJIZKHO PACIIOJIaraThCsi Tak, YTOOBI BCST €70
MOBEPXHOCTb MOTJIa OT/IaBaTh TEIJIO TOMEIIeHUIO
1 BCE CTOPOHBI 14N OBLIM OTKPHITHI 1JIST JOCTYTIA
K OCMOTPY U PETryJISIPHOI YOOPKe.

Ecmm pPa3sMeCTUTDH I1eYb B CpeHHefI HaCTU CTEHDI,
TO OHa 3alMeT CIUITKOM MHOTO MeCTa B KOMHATe

(puc. 10.6). MoxkHO TaKKe yCTAaHOBUTH OTO-
MUATEJIbHbIE YCTPOMCTBA B KaXKIOM MTOMEIEHNH,
TOT/Ia B TEIJIOE BPEMsI Bbl He Oy/ieTe TONUTH BCE
ey, a JIUIIb T€, KOTOPbIe HEOOXOIMMO.

Ecym Bau oM uMeeT KOPUAOPHYIO MJIaHUPOB-
Ky, pacroJiaraiite OTOMUTETbHOE YCTPOICTBO
TakuM 06pa3oM, 4ToOBI OHO 00OTPEBAJIO IBE CO-
cejlHUE KOMHATBI, @ TOTIKA BHIXOMJIA B KOPUOP.
MOKHO BBIHECTH TOTIKY M B TPEThIO KOMHATY,
Torja 1e4yb Oyzer oborpeBaTh cpa3y TPH MOMe-
meHus. Bo3MOKHBI Takke M Apyrie BapuaHThl

(puc. 10.7).

BaxkHO TTOMHUTB O TOM, YTO TEIJIOOT/aua Meyn
JIOJIKHA PACIPeIesIsIThCS C YUETOM TeIlJIONOTePh
KaXJI0ro TOMelleHuss (CTEHKU OTONMUTENbHOTO
YCTPOMCTBA BBIIEJISIOT TEIJIO TPOIIOPIUOHAIBHO
TernsonoTepsamM). MUHYCOM JaHHOW KOHCTPYK-
I[UU MOTYT CTaTh OOJIBIITIE PA3MEPBL.

Jliist 1epeBSTHHOTO /IOMa KOHCTPYMPOBAHUE TIeYH
GoJiee CJIOKHBIN TIPOIIECC, TOCKOJIBKY 3/1€Ch TIPHU-
XOJIUTCS TIPUMEHSITh Haca{HbIe TPYObI, O1aroaapst
KOTOPBIM BO3MOKHO pasMelieHune B IoO0M yino0-
HOM MeCTe B KOMHarTe. O[[HaKO X IIpUMEHEHnE
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[masa 10. MeyHoe 0

Puc. 10.4. PaunoHanbHoe pa3meLLeHie neyn (6nusko
K KanuTanbHoii CTEHE B JOME)

MMeeT CBOM HejocTatku. HeoGxoammo pactio-
JlaraTh HacajHble TPYObI TakMM 00pa3oM, 4TOObI
OHU He TIOMAJIAI Ha CTPOITIIIA WK OAJIKy Tiepe-
KpbiTust. Takue TpyObI TIPUMEHUMBI TOJBKO JIJIsT
MAaCCHBHBIX TOJICTOCTEHHBIX Tredeil. CorsacHo
TIPaBUJIAM [TPOTUBOIOKAPHOI GE30MaCHOCTH TOH-

146

6

Puc. 10.5. YcTaHoBKa neveit, npeHasHayeHHbIX s 0TOMIeHus:
TPeX KOMHaT: @ — YrnoBo; 6 — NpsiMOYrofbHOM



Puc. 10.6. Meyb unn KamuH CTPOUTCS B LIEHTPE CTEHBI, KOraa
X0351€Ba PYKOBOACTBYHOTCA 3CTETUHECKMMI COOOPAKEHNAMM

NHCTPYMBHTBI NS KnajKu

KOCTEHHbIE IIedM C HaCaJHbIMI pr6aMI/I KJIaCTb
HE PEKOMEH/IYETCA.

Ecyi BbI 3aTpyziHsieTech ¢ BBIOOPOM MeCTa JJist
[Ie4M B JIOMe, TO BOCIIOJIb3YHTECh OJJHUM U3 MHO-
’KeCTBa TUTIOBBIX ITPOEKTOB, KOTOPbIE yiKe UMEIOT
HEOOXOIMMBIE PACYETHI, C OIIPEIEIEHHBIM MECTOM
YCTaHOBKH.

Puc. 10.7. Pa3meLLgH1e 0HOI ne4u Ans OTOnmeHNst YETbIPEX KOMHAT

WHCTpyMEHTbI ANA KnaaKu

Y106l 06ecrnednTh ObICTPYIO M KauyeCTBEHHYIO
paboTy 10 Kjajke Iedr, HeoOXOAUMO 3apaHee
nogobparb MHCTPyMeHT. KoMmriekr 1edHuka
BKJIIOYAET CJIE/LYIOIIe HANMEHOBAHSI: MOJIOTOK,
KHUPKY, KeJbMy, HOXK-IIMKJIO, PaCIIUBKY, pac-
TBOPHYIO JIOIATY, KYBAJI/[bl, OTBEC, METP U PYJIET-

KY, YTOJIbHUK, BOJSIHOIT YPOBEHb, COKOJIbI, TEPKY,
MOJYTOPOK U ypoBeHb. KOHEUHO, 9TO TOJIHBIH
HaGop MPOGhECCUOHATILHOTO MEYHUKA, ¥ YTO-TO
BaM MOKET He TOHaAo0uThess. OHAKO 3HATh
00 9TUX MHCTPYMEHTAX U UX HA3HAUYEHUH BaKHO
(tabu. 10.1).
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Tabnuua 10.1. VIHCTDYMEHTbI ANS KNagky neyu

H3o6paskenne Ha3zsanue

Onucanue

Oo6sacTh IPUMEHEHHS

WJTH KUPKa

IIeuHoi1 MOJIOTOK,

I'aBHbI MHCTPYMEHT B paboTe

Ouenb 4aCTO OIHOCTOPOHHSIS
KHMPKA MCIOJIb3YeTCs JIJISl pac-
KaJIbIBaHUS 1 IPyOOTO CTECHI-
BaHMsI KUPITMYA, & TAKIKe JJIsT
pasbopa cTapoii KUPIUYHOI
KJIaJIKH, 3a0UBAHUSA TBO3/IEH,

PUXTOBaHM [IPOBOJIOKU U T. /1.

Kesnbma, i
HITYKaTypHast

JiolaTka

Nwmeert pazimanyio GopMy B 3aBUCMOCTH
oT ipuMerennst. Beibupaiite Jerkyio

Y IIPOYHYIO JIONATKY U3 TOHKOTO CTaJIb-
HOTO TOJIOTHA (TOJIIIUHOI 10 1,5 MM 1
pasmepom 20x15 cm). Kosrerno gosmkio
ObITb BBICOTOI 5 cM. C 60J1e€ BHICOKIM
paboTath Heym00HO, HU3KOE IPO3UT
TpaBMoii pyku. OnTiMasibHast JJInHa

yeperka — 12—15 cm

OTMepuBaHue PaCTBOPOB, €TI0
HepeMelIuBalye 1 yKIaaKa,
3a4MCTKA UBJIUIIKOB 1 00-
paboTKa TpeIH

Kugnka

PesuHoBBIT MOJIOTOK

I/ICHOJILSYCTCH B IIpoIrecce
KJIQJIKN KUpIInda

148




NHCTPYMBHTBI NS KnajKu

H3o6paskenne

Hassanue

Omucanne

Oo6sacTh IPUMEHEHHS

Pacniusku NwmetoT paznnynbie KOHGUTY AT Obpabotka 111BoB. Pazmepsbl
MHCTPYMEHTA U 1TPOoGh 1IN nx
TIOTIEPEYHOTO CEUYEHNUST BbI-
GUPAIOTCS B 3aBUCHMOCTH OT
TOJIIMHBI 1B U ero (hOPMbI
IIpasiio Touncras o6paboTaHHast epeBsiHHASA Pasbuenne dhopm meun
smHeiika, uMerornas anay 150-200 cm | u ipoBepka kaanku. Cieyer
- u ceyenwe 4x5 cM (710 6 cm) XPaHUTDb B CyXOM MeCTe, 4YTO-
Gbl HHCTPYMEHT He HAMOKAJI,
_ He pasbyxaJ U He Tepsis TOY-
HOCTH 3aM€POB
OrtBec He6o1b1110ii Tpy3 IMIMHAPUYECKOI [IpoBepka BepTHKaIBHOCTH
(opMBbI € OCTPBIM HUKHUM KOHIIOM, KUPHUYHON KJIaKU
3aKpeNJIeHHBIN Ha IHYype
Yposenb MoskeT GbITh M3TOTOBJIEH U3 CTAJIH [TpoBepka ropusoHTaNILHOCTH,
WJIM JIETKUX CIIABOB, ObIBAET pas- BEPTUKAIBHOCTU U BBIIEPKAH-
JINYHOI yTuHBL. VIMeeT oT 0/{HOTO 10 HOCTH TIOBEPXHOCTHU CTEHKN
TpeX BUSUPOB (CTEKJISTHHBIE TPYOKH, B 0/1HOI1 110cKkocTu. Ecim
| m—] 3aII0JIHEHHbBIE CITMPTOM, B HUX OCTaBJIEH | yPOBEHb KOPOTKHUIA, OH YKJIa-
BO3/LyIIHBIH ITy3bIPb) JILIBAETCA BO BPeM [IPOBEPKU
Ha nipasisio. Obpamaiitech
C MTHCTPYMEHTOM OCTOPOKHO,
4TOGBI HE COUTH €10 TOYHOCTb
YronpHuk OOGBIYHO JIePEBSIHHBII N METAJLIN- [IpoBepka npsiMoyroJib-

YeCKHii, CTOPOHBI UMEIOT Pa3MepPbl
100-120x50-60 cm

HOCTH PSIZIOB KUPITUIHON
KJIJIKU 1 Pa30KMBKa M€Yl Ha
dynnamente

[pOJOMKEHNE -
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Ta6nuya 10.1. VIHCTpyMeHTBI NS KNaakn neyin (MPOZOIDKEHNE)

N306paskenue

Hassanue

Omnucanue

O6aacTh NPUMEHEHHS

CrasbHON CKITaI-
HO MeTp
U pyJieTKa

Cxtafinoit MeTp 3aHIMaeT Maslo MecTa,
VIOOETH AJIsT NU3MEPEHNUST UTHHBI, TTHPH-
HBI 1 TOJIIIMHBI IPEJMETOB.

Pyusierka mnpejicrasisier coboi JieHTY
13 MeTaJia NH TMTaCcTHKA, IMEIOTITYIO
JeJIeHUs, CMOTAaHHYTO B KaTyTIKY U T0-
MeneHnyio B koprryc. [Ipeanasnavyena

JIJIS U3MEPEHUST OT 3 710 5 M

PasmeTtka, mpoBepka
pamMepoB TTeTHON KJIAJKN
U TIeYN B 1[€JIOM

Hampasssiomue

CTOMKM

Jlo nawgama paboThl yCTaHABIMBAIOTCS
10 yrjam 1meun (BepTHKAIbHO 110
OTBECY) U PaCIUPAIOTCS MJIAHKAMU
VTN KJIUHBIMU IO CUCTEME <ITOJT —
MMOTOJIOK». 3aTeM MU0 Ha CTOUKHU
HAHOCSITCSI PUCKU PSIIOB KJIAAKK (11pu
3TOM 1II0B JI0JKEH ObITh He GoJiee 5 MM)
yepes 7 cM (TOJIIMHA KUPITUYA

U IITBa BMecTe B3ATHIX). Pucku memna-
10TCs1 00513aTENBHO HAa OJHOM YPOBHE

10 BCEM CTOMKaM

Ob6ecrieunBaior TOPU30OHTAJb-
HOCTb 1 BEPTUKAJIbHOCTb

KJIaJIKn

[ITabposka,

nm mabep

Hmeet ToHKOE 3aTOYEHHOE Jie3Bue,
C TIOMOII[BbIO KOTOPOTO CHUMAETCA TOH-

Kast CTPYIKKa C IIPpE/IMETOB

OumncTKa IBIMOBBIX

1 BEHTUJIAIIMOHHBIX KaHAJIOB
OT UBJIMIIHErO PacTBOPa, KO-
TOPBII MOXKET BBICTYIIATh U3

IIBOB, a TakkKe GoJIee TOTHOe
3abuBaHue U 3arJaKuBaHue

9THUX IIBOB B KaHaJlaX

Curo

[TepBoe CIIysKUT JJIsI IPOCEMBAHUS
CYXUX BSIKYIUX BEIIECTB U TTeCKa
(CUTO ¢ MEJIKIMU sSTYeKaMU pa3me-
pom ot 1x1 mm g0 1,5x1,5 MMm); BTO-
poe (¢ 6ojiee KPYIHBIMU sTYeHKaAMU
pasmepoM 3x3 MM) — JIJIST TIPOIEXKU-
BaHUsI PACTBOPA U MOJIOKA U3 TJUHBI.
O6a cuta HATATUBAIOTCS HA PAMKH,
pasMep KOTOPBIX COOTBETCTBYET pac-

TBOPHOMY SIIUKY

[TpocenBanue cyxnx CblTyqnx
MaTepuaJsioB U FOTOBOTO

pacrtBopa
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PYMEHTbI Ang Knaaku

N3006paskenue Hassanue Omnucanue Oo6sacTh IPUMEHEHHS
PacrtBophbie NwmeroT pa3iuunbie pa3Mephbl B 3a- Boabime pasmepom
ANUKA BUCHUMOCTH OT Ha3HAYeHWs, U3rOTaB- 150x100x30 c™m ncmonn3y-

JIMBAIOTCS M3 MOACOOGHOTO MaTeprasa. |IOTCs Uik IPUTOTOBJIEHISI
Jluist ynobeTBa MepeHoCcKu y SIUKOB [JIMHSHOTO PacTBOPA.

€CTh YeTbIpe PyyKu Ha pabouem mMecTe roToBblii
pacTBOp HAa OCHOBE TJINHBI 110-
MellaeTcs B AIIK Pa3MEepPOM

80x50%x30 cm. Amuk pasme-

pom 60x30x30 cM 06BIYHO HC-
HOJIB3YETCST VIS 3aMadBaHUST
KUpruya, 0c0GEHHO ¢ MPH-
MeHeHneM paMok. Bo3aMoskHo

HCII0JIb30BaHKe U IPYroi

eMKOCTH

Pamka M3rOTaBINBAETCS U3 IEPEBSTHHBIX Xpanenue u MOJHOCKA

JUIST TTOTHOCKH GPYCKOB HJIH CTATLHON IIPOBOJIOKH kuprnuda. Pamka ynoGHa,

KUpInya TOJIIUHO# 5 MM. OTITUMaJIbHbIE Pa3- KOI'/[a €CTh HeOOXOIMMOCTh
Mepsl — 50%x25 em O/THOBPEMEHHO CMauynBaTh

HECKOJIbKO KUPIIYEH B BOJIE.
JlaHHBII MaTepuas yKIabl-
BaeTcst B paMKy Ha pe6po

IToxmocTrn [ITupuHa 1 MTPOYHOCTD pacCcUUTHIBAIOTCS | VIcToIb3yeTest npu Kiajike
C YYETOM TOTO, YTO KPOME MTeYHNKa Ha KUPITUYHBIX TPOCTEHKOB, HA
MOJIMOCTKAX PA3MEIAeTCsT MaTepUall. Pabouyio MOBEPXHOCTh MOAK-
Onrumasibaas Beicora — 60—80 cm. HO IIOCTaBUTb IO/ 0H

Cawmble ygo6HbIEe — [BA KO3JIa ¥ HACTHJL | C KUPINYaMU U Oa/bio
Ecii kK03710B HeT, BO3MOKHA yCTAaHOBKA | C PACTBOPOM
CTOEK, Ha KOTOPble YKJIa/[bIBAIOTCS 1IPO-

TOHBI C HACTUJIOM

CrerpasibHast Vwmeer aBe nosiku u ycranasausaercs: | Bepxusist mosika (6oJee
CKaMbs IapaJiieJibHO KJIa/IKe Ha PACCTOAHUN TOJICTHH) UCIIOJIb3yEeTCA JIJIA
50—60 cm ot Hee pasMeleHt s BOJIbI, SIUKA

C pacTBOPOM, KUPITHYA U MO-
yaJibHOM KucTu. Huokmss —

TOJIbKO IJIAA UHCTPYMEHTA.

C rakuM pasMmerieHueM yao0-

Hee paboTath

[MpOmOMKEHIE =
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Ta6nuua 10.1. HCTpyMeHTbI ANg KNaaki neyn (MPOLOMKeHNe)

H3o6paskenne HazBanue

Omnucanue O6acTh IPUMEHEHHS

BOJIOKHaA

MouaspHast KucTsh | MsrorasinBaeTcst n3 HaTypaJIbHOI'O

VY nanenvie n3aUIIKOB
pacTBOpa U3 TJIMHbI 1 IEPO-
XOBATOCTH, GJIaroIapst yeMy
HOBEPXHOCTsIM (0COOEHHO
BHYTPEHHUM ) IIPUIAETCS
6oJiee raaakuii sut. Ecoan
KUCTb 3aKPEIUTH Ha PYUKY, TO
ee MOKHO NCIIONb30BATD /IS
MOOEIKY TIedeil KIeeBbIM UJIH

N3BECTKOBbLIM COCTaBaMU

Marepuanol

Jlns knanky mevyeit MCIoJib3yioTcs caMble pa3Ho-
obpasubie Martepuaybl. X BoIOOD 3aBUCHT
0T 0COOEHHOCTEH KOHCTPYKIIUU OTONHUTENbHO-
ro ycrpoiicTBa u TpeGoBaHmil, KOTOPbHIE Pe/b-
SABJSIOTCS K BHENTHEMY 3CTETUYECKOMY BUIY.
KoHcTpyKTUBHBIE 37IeMEHTBI 1Tedell o/IBepKeHbl

MOCTOSIHHBIM TeMIIePaTyPHBbIM U3MEHEHUIM, UTO
BeJleT K KoJiebaHuio ux pasmepos. 1o aToil npu-
qiHe TP BBIOOPE CTPOUTETHHBIX MAaTEPUATIOB
HEOOXOUMO OT/IaBaTh [IpeAIIoYTeHNE TEM, KOTO-
pble IMEIOT CIIOCOOHOCTH K TETIOBOMY PacIirpe-

HUO ¥ 00JIa/IaI0T OTHEYIIOPHOCTBIO. 3alpelnieHbl
K WCIOJb30BAaHUIO B KJAJKe Tedyeil ropioune,
TJIABSIIIMECS] MaTepUaJibl, a TaKkKe Te, KOTOPbIe
nedopMupyOTCS TTPU HATrpeBe.

Knanka dyngamenTa 1oz 1edb BBITOTHSIETCS
13 KaMeHHbIX MaTepuasioB. K HuM otHocsTCS T1ec-
YaHUK, U3BECTHSK, OyTOBbIN KameHb (puc. 10.8)
WM KPACHBI XOPOIIO OOOMKKEHHBIH KUPITUY
(puc. 10.9) xkpome CUIMKATHOTO, TTYCTOTEJIOTO
UJIH C OTBEPCTHUSIMU.

Puc. 10.8. byToBbIi KameHb
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Puc. 10.10. ToncTble CTanbHbIe INCTbI 15 M3rOTOBNEHNS NEYHOO
060py10BaHMS

JLJist M3TOTOBJIEHUST PACTBOPA MOHAMIOOSITCS TJIH-
Ha, TeCOK W mamoT (706aBKa K OTHEYTOPHOI
rJIHe BMeCTO Tecka (B nponopiuu 1:1), ncmosn-
3yeTcsl B KJIAJIKe W3 OTHEYIOPHOrO KHPINYa),
BOJIa, TallleHasl M3BECTh, IIeMEHT, MepTesb (emre
6oJiee CTOUKUI K BBICOKUM TEMIIEpPATypaM MaTe-
pHaJI, 4eM OTHEYITOPHBIN 1[eMEeHT ), GETOH U THTIC.

W3 BcriomMoraTebHbIX MaTepUajioB MOATOTOBLTE
cTajibHble TTPOMUIN — OHU TMO3BOJISTIOT OOJTee Ha-
JIEJKHO 3aKPEILISITh IBEPKHU B KJIAIKE, KPOBEJIbHBIE
JIUCTBI, KOTOPbIE UCIIOJIb3YIOTCS JIJISI U3TOTOBJIE-
Hus npeaTronounbix auctoB (puc. 10.10), dyras-
POB JIJIsST TIeYeit, BOJIOTPEHBIX KOPOOOK M T. JI.

CraspHass IIPOBOJIOKA HCIIOJNB3YETCsl I 3aKpe-
IUIEHVsT U3Pa3ioB U neyHbix Tpyb. Boibepure ee
TOJIIUHON 2—3 MM, TIepe]T TIPIMeHeHneM 000K
Te. /1151 IpOBOJIOYHON KJIa/IKK U IITBIPEi UCIIOMb-
sytorest rBo3au ymHOi 10—15 cm. [ToHamobuTcest
TakKe (UTYPHBIN CTaIBbHON Tpouiab A1 W3-
TOTOBJIEHUSI OCHOBAHMSI T10]] 11€4X M KAMUHBI, J1JIsI
BSI3KU U TOJIIEPKAHNST KUPITUYHON KJIA/IKU.

B kauecTBe I'MAPOMBOJAIMOHHOTO MaTepuaia ¥c-
HOJIB3YI0TCsT pyOepons 1 Tob. OHM Hy;KHBI IS
IPOKJIAIKU NEYHBIX (DYHAAMEHTOB U 3alIUIIAIOT UX
OT TPYHTOBBIX BOJ. YKJIAbIBAIOTCS HAa MACTUKAX:
pyOepou 1 Ha GUTYMHBIX, a TOJIb — Ha JIeTTEBBIX.

Puc. 10.11. Ac6ecToLeMeHTHbIE TpyObl

N3 TernmonsonsaimoHHbIX MaTepUaIoB HUCHOJIb3Y-
€TCST CTPOMTEIbHBIN BOIIOK TOJIIIUHOM 5 MM, HE00-
XOMMBIH JIJISt U30JISIIIMK Pas3/eioB meyeil u tpyo,
a TaksKe 0OepPThIBAHKS KOHIIOB IEPEBSIHHbBIX OAJIOK,
KOTOPBIE ITPOXOJIAT PAZIOM C IbIMOBBIMU KaHAJIAMU.

3 cOBpEMEHHBIX MAaTEPUAIOB Ha PHIHKE IOSIBH-
Jlach KaMeHHas BaTa, M3TOTaBJNBaeMasd Ha OCHO-
Be OasasbTa.

Mesky paMKaMu TIeYHBbIX TTPUOOPOB, ABEpKaMu
1 TTEYHOU KJIAJIKOM 1711 TETJIOM30JIIINH YKJIa/[bIBa-
ercst acOecT, BBIITYCKAEMBIH JINCTAME UJTH TITHYPOM.

3 Tpy6 B IIEYHOM CTPOUTEIHCTBE UCIIOIB3YIOTCST
acOecTolleMeHTHbIE U KepaMudeckue (ToHYap-
Hble). AcbecronemenTHbie TpyObl (puc. 10.11)
MPOU3BOMATCS U3 CMeCH IleMeHTa U achecra
U UCTIOJIB3YIOTCS [ BHYTPEHHEH O0OJUIIOBKI
JIBIMOXOJ/IOB, PACMOJIOKEHHBIX B KUPIUYHBIX
CTEHaxX, YCTPOWCTBE ABIMOBHIX TPyO Ha depa-
KaxX ¥ Ha yJWIle Bble KpPoBau. g yremieHus
OHHU OIITYKAaTYPUBAIOTCS WM OOKJIA/BIBAIOTCS
KUPITUYOM.

Kepamunueckue tpy6sr (puc. 10.12) ucnosbsy-
I0TCST TaKKe [UJIsT YCTPOICTBA JBIMOBBIX TPYO
1 BO3IYNIHBIX KaHAJIOB. B m3rotoBseHum wuc-
TTOJTH3YIOTCS JIyUIITie COPTA OTHEYTIOPHON TJTHDI,
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Puc. 10.12. Kepamuyeckiie TpyObl

KOTOPast MOJIBEPraeTcst 0OKUTY U IJIa3yPOBKe 13-
HyTpu. TpyObl COeANHSAIOTCS pacTpybamu.

ST

Puc. 10.13. 3pasuibl ans neyu

154

Jlisg oOGJMIOBKY Ileyell MHOTAA HUCIIOJIb3YeTCs
crienuabHbIi Kadenb — u3pasipl (puc. 10.13).
WNspazerr BBITISANT KaK TJIACTAHA, BHETTHSS
CTOPOHA KOTOPOI 0OpaboTaHa riasypbio. Mimeer
PYMITBI — KOPOOKM CIENUaTbHON KOHCTPYKITHH
C IBYMSI OTBEPCTUSAMU B CTEHKAX IS ITBIPEH,
npeiHa3HavYeHHbIE JJIST TOTO, YTOOBI C TIOMOIIBIO
TTPOBOJIOKU KPETTUTD 32 HUX MU3PA3IhI MEK/IY CO-
60i1 1 K moBepxHocTH nedu. [TpoBosioka BMypo-
BBIBAETCS B KJIAJIKY.

3pasiibl ObIBAIOT Pa3HbIX BUIOB B 3aBUCHMOCTH
OT TOTO, KaKyl0 4acTb IleYld OHM ITOKPBIBAIOT.
K mnpumepy, daconubie ugayr Ha OOJUIIOBKY
BBICTYHAIONUX YacTel, yIJoBble — [IJIs1 YTJIOB,
a CTEeHHbIe WJIN TPSIMble — HA OCHOBHBIE CTEHBI
reun inbo KaMuHa.




Marepuans!

[Teuynbie mpuGopsr (puc. 10.14) npexcraBiasior
€000l TOTOBBIE MeTaJlJIYecKue uszesus (1Bep-
KM, 3acJIOHKU U T./.). CaMbIMU JIOJITOBEYHBIMU
SIBJISIIOTCST  YyTYHHBIE: OHU HE TIO/BEPIKEHBDI
KOPPO3UM U BJIUSIHUIO BBICOKMX TEMIIEpaTyp,
[IPOYHbIE U He mporopaioT. Takue meunbie mpubo-
PbI, KaK BBIOIIKH, [BEPKHU U 3a/[BUKKH, [OJIKHDI
3aKPBIBATHCS TIOTHO (MHOTIA MOXKHO BCTPETUTH
repMeTHYHblE BAPUAHTBI), B 1a3aX PaMOK [BU-
raTbCsi CBOOOHO, XO/ JOJIKEH OBITh TIABHBIM.
Pyuku, nBepku u 3aJIBUKKU TEPe]] YCTAHOBKOIA
npoBepsiite Ha 3aexanue. KoneuyHo, MOKHO
PUOOPECTH TOTOBBIE MPUOOPBI, U3TOTOBJIEHHBIE
o FOCTy, no unorza Hy;KHbIX Pa3MePOB He y/ia-
eTcst HaliTu. B TakoM ciryyae u3rotoBbTe uszenne
CaMOCTOSITEJTHHO U3 cTasiu. Yalie BCero cBOUMHU
pyKaMu X03sieBa JIeJIAl0T CaMOBAapPHUKH, BOJO-
rpeiibie KOPOOKH, TyXoBbie MIKahbl 1 KOPOOKH
JIJIST 9UCTOK.

4

1

Puc. 10.14. MeyHble npubopsl: 7 — noaayBanbHas ABEpKa;
2 —TON0YHAs ABEPKA; 3 — NPOHICTHbIE [IBEPKIAL; 4 — NeyHas 3aBIKKA,
5 — KOHOPKM; 6 — YyTyHHbII HACTU; 7 — KOJIOCHUKOBAS PELLETKA

[TpoBepbTE IEJOCTHOCTh YYIYHHBIX MPUOOPOB
repeji MoKynkon. /lyist aToro nepskute usnenve
Ha BeCy M IIPOCTYUYNTE €T0 METAJJINUECKUM TIPeJi-
MeTOM. 3BYK Oy/I€T YUCTBIM, €CJIA TPEITIHHBI OT-
CYTCTBYIOT, a €CJIM OHH €CTh, TO Apedes3sKaliyM.

[Tpu kmazike Teveit MCIOMB3YIOTCS IBEPKH U TIOJTY-
asepku (puc. 10.15), KoTopbie ObIBAIOT IIPOYMCTHBI-
MU, TIOJI/TY BaJTbHBIMH, TOTIOUHBIMU ¥ BHIOITIETHBIMIL.

Yepes TONOUYHBIE ABEPKHM TOIIMBO MOCTYHAET
B II€Yb, Yepe3 HUX jKe JPOBa IEePEMENINBAIOTCS
B mporiecce TopeHus. Takas JBepKa CIyKUT ISt
3aKpbIBaHust TONKK. KOHCTPYKIHst pocTa: mpuéop
COCTOMT U3 PaMKM, Ha KOTOPOW M3HYTPH 3aKpe-
IUieHa jiBepka. Martepuasom JJist U3rOTOBJICHYSI
CIYKUT YyTyH. YTOOBI paMKa IJIOTHO TIPUMbIKA-
JIa K TI0JIOTHY, JBepKa mabpyeTcs 1 MpOInInBa-
ercst. OHa KPEuTCs K paMKe Ha MEeTJIsIX U 3aKPbl-
BaeTCs PyuKoii Ha Kpiouok. OH TakKe KPermuTest
K paMke. [ToMHUTE, UTO ee HEOOXOIMMO KPEITUTh
B KJIaJIKe KaK MOKHO 11oTHee, CylecTBYIOT pas-
JIMYHbIE Pa3HOBUIHOCTH ABEPOK B 3aBUCUMOCTH
OT KOHCTPYKTHBHBIX OCOOEHHOCTEN.

OOGbIKHOBEHHDBIE BEPKU OBIBAIOT UyTYyHHBIMU
u crasbbiMu (puc. 10.16). Mexay pamkoii u 1o-
JIOTHOM MOJKeT OBbITh 3a30p.

Puc. 10.15. [MeyHble [BEpPKN 1 NONYABEPKM
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lepmeTnunbie NBEPKU M3TOTABIUBAIOTCS JIBOI-
HbiMu (puc. 10.17) u3 BHYTPEHHETO U HAPYKHOTO
nosotHa. [lepBoe coIyKUT s OTpakKeHus TeTa,
BTOPOE 3alIUIIAeT OT W3JUITHETO HATPEBAHUSI.
Wcnonb3oBanme Takux JABEPOK aKTYaJbHO, €CJIH
TOINUTH TIeYh YTJIEM, TIOCKOJIBKY BBICOKUE TEMIIE-
paTypbl MOTYT TIPUBECTU K lehopMaliuu HapysK-
Horo roJyioTHa (puc. 10.18).

[TosryIBEpKK MEHBIIE TOMOYHBIX JABEPOK MO Pas-
MepaMm, OHM OBIBAIOT TePMETUYHBIMU U OOBIKHO-
BEHHBIMU.

[ToanyBasbHble IBEPKU U TIOJIYJBEPKU YCTaHAB-
JINBAIOTCS 110/l KOJOCHUKAMM WJIN B IIOJJLyBaJe.

Puc. 10.17. ['epmeTnyHas ABONMHAs ABepka

Puc. 10.18. CospemMeHHas nonyaBToMaT4ECKast NeYHas BepKa

Nx ocHoBHOe Ha3HaueHUE — IOJIABAaTh BO3/YX
K MeCcTy TOpeHUusI TOIUINBA, Yyepe3 HUX 30JIbHUK
YUCTUTCS OT OTX0/0B. [ToJyABEpK MOTYT OBITH
BoiomredHbIMU (335%160 MM). OHU TO3BOJISIOT
OTKPBIBAThb M 3aKPBIBATD BBIOIIKY, KOTOpasl ycTa-
HOBJIEHA B JIIMOBOM KaHaJe.

[Tpouunctuwie nBepku (puc. 10.19) npexnasnaye-
HbI JIJIS OYUCTKK TPYO ¥ KAHAJIOB MEYU OT 30JIbI
U CaKM. YCTaHABIMBAIOTCS B CTEHKE JILIMOBOM
TpyObI nin iedn. Pasmepsr — 150x112 mwm.

3aasukka (mubep) npeaHazHaueHa s 3aKPbI-
BaHUs IBIMOBOI TPYOBI TIOCJIE 3aBEPINEHUST TOII-
KU WA TIePEeKJII0YeHUs ABIMOXO/IOB. 3aBUIKKA

Puc. 10.19. [pouuncTHas ABepka
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BBITJISIZIUT KaK JIBUJKOK, KOTOPBIN MMeeT BO3-
MOJKHOCTH TIepeMEIaThCsl B Ta3ax pPaMKu IIpo-
tiB apiIMoBoro kaHajsa (puc. 10.20). Pazmepsr
OTBEPCTHIl 3a/IBHKEK MOTYT ObITh 0T 13x13 cM
110 26x24 cMm.

Boiomika (6IMHOK) TakyKe CIYKUT JJIST TIePEKPhI-
BaHUS JBIMOBON TPYObI MO0 OKOHYAHWH TOIKH
neuku. OHa BBITVISUT KaK paMKa ¢ OTBEPCTHEM
u 6oprrkamu. OTBEPCTHE 3aKPBIBAETCST OIUHKOM
M3HYTPH, a C BHETITHEH CTOPOHBI — JIOTIOJTHUTEIb-
HOM BepXHeil KPBIIIKOM, 3aXBaThiBaloIeii 60pTH-
ku. Beromka (puc. 10.21) MoHTUPYETCS B crieru-
aJbHOE OTBepcTHe JbIMoXo/a. VsroraBiuBaercs
W3 YyryHa W WMeeT pa3Mmepbl 22x22, 28x28
n 33x33 cm.

Puec. 10.21. Bbrowwka

=

Pue. 10.20. 3aaBuxka 10 1 NOCNE YCTaHOBKN
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[ToBopoTHas 3acaonka (6apan) (puc. 10.22)
nepekpbiBaeT AbIMOBOU Kanas. Ee kpsiiika
KOHCTPYUPYETCS] TAKUM 0OPA30M, YTO MOKET Bpa-
aTbCA HA JVIMHHOUN OCU PYYKOH, KOTOPas BBIITY-
cKaeTcd 4epe3 KIaJIKy. JTO MO3BOJIIET 3aKPhIBATh
M OTKPbIBAThb TIOBOPOTHYIO 3aCJIOHKY, He IMayKas
pyk. Takast 3acjioHKa He CIIOCOOHA PEryJINpOBaTh
TATY B II€YH, IOCKOJIbKY OHA HEIJIOTHO 3aKPbIBa-
€TCST M He TIePEKPBIBAET YTEUKY U3 TIeUr TOPSINX
rasos. [fTuamerp mosxer ObiTh 15, 18, 20 mmm 23 cm.

[Iimra mpexacraBisier cOOON BEPXHMI HACTHLI,
KOTOPBIM 0OOPYZIOBAaHBI KyXOHHBIE TLIUTHL Kak
MPaBUJIO, COCTOUT U3 1eJbHON YyTYHHOU >Kapoy-
HOIi IJINTBI, UMeoleil O/IHO UM HECKOJbKO OT-
BEPCTHH, KOTOPbIe IlepeKpbIBaloTCsl KOH(pOopKaMu
C HECKOJIBKUMU KOJIbI[AMH.

Kosocankn n kosocHrkoBbie petetkn (puc. 10.23)
obecreuynBaOT paBHOMEPHYIO MOa4y BO3IyXa
K ropsiueMy TOILTUBY. V3roraBiamBaioTcs u3 dy-

6 B

Puc. 10.23. KonocH1K0Bas peLleTKa (KOp3uHKa):
a4, 0 — NPaBWUNbHAs; B — HENPABUTbHAA YCTAHOBKa

ryHa jnbo 1eJbHbIMU, JUOO0 B BUJIe HECKOJbKHUX
OT/IEJIbHBIX KOJIOCHMKOB, KOTOPbIE MOTYT UMETh
nuny 47, 33 u 25 em. KoJlocHUKOBbBIE peleTKn
JUUIST IPOB BBITTYCKAIOTCS CJIEAYIONINX Pa3MePOB:
380x252, 300x252, 250x252, 250x180, 140x180
n 120x140 mm. Pemierku s yris ObIBaioT
350%205 1160 300x205 MmMm.

Kopobka-uncrka mnmeer Oojiee MpaKTHYHOE Ha-
3HauyeHue, yeM aBepka. OHa COCTOUT U3 JKEeJE3HON
paMK#, B KOTOPYIO BXOAAT KOPOOKa C PYUKOIL.
V3HyTpu Takast KOpoOKa 3aI0JHSIETCST PACTBOPOM
Ha OCHOBE TJIMHBI ¢ KycKaMu Kuprya. TosrmHa
[OCJIEIHETO BBIOUPAETCs B 3aBUCUMOCTH OT rada-
PUTOB cTEHKH JpIMOX0/1a (Tieun ). VIHor1a KopoOka
BCTaBJIsieTCst Ge3 paMKH, B 9TOM CJIy4ae OHa Ipej-
BapUTEJLHO 0OMa3bIBAETCS PACTBOPOM 13 IJIMHBI.

[Teunbie myxoBku (puc. 10.24) OGbIBAIOT CBapHbI-
MU U3 cTajii u cOopHbiME 13 dyryHa. OCHOBHbIE
pasmepbl: 45x36x30, 45x42x30, 50x30x30
n 520x38x34 cm.

Boporpeiiibie KOPOOKH MCIIOJNB3YIOTCS JIISI Ha-
rpesa Bozbl. OHM COCTOSAT M3 KOPOOKM, KPBIIIKH
u pasbopHoro kpana. [Ipubop samosHsieTcst Bo-
noit. Kopobka M3rotaBinBaeTcsl U3 OIMHKOBAH-
HOW CTaJId, TPOYHOTO AJTFOMUHUS UJIH JTY;KEHHON
usHyTpu Meau. [Ipubop ycraHaBimBaeTcst 3a 1y-
XOBBIM TIKahoM cO0Ky oT TormBHIKA. Hanbosee
yacTo KOpoOKM mmeror pasmep 40x19x42 cwm.
OzHaKO B KaKJIOM KOHKPETHOM CJIydae BbIOUpa-
IOTCS ¢ YYETOM Pa3MEePOB TIeUN.

3acjionka (TeYHOoM 3acI0H ) UCIOJIb3YETCS JIJIs 3a-
KPBIBAHUSI YCThs PyCCKUX Teveit. Mi3roraBimBaercst
W3 YyTyHA WJIA YEePHOU JINCTOBOU cTayin (TOJIIH-
Hoti ot 0,4 710 1 Mm). Pazmepsr — 50x35 cm (£1 em).
3acJIoHKa MMeeT 3aKPYTIeHHYI0 (hOPMY C PYUKOI
B cpejiHel yacTu.

B camoBaphuk ycranaBimBaioTcsi TPyObl camo-
Bapa BO BpeMs ero HarpeBanus. OtBepcTue
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Puc. 10.24. MeyHble npubopbl: @ — AyX0BOI LWKAQ;
0 — BOZOrPeiiHast KOpoOKa; B — NEYHast 3aCNoHKa:

1 — N0noTHO; 2 — py4Ka; 3 — nanka 13 noiocoBOV CTany; Puc. 10.25. [lechnextop
4 — NIUCTOBON achecT

3aKpbIBaeTCS MPOUYMCTHON ABepKOi. BoaMorken
Tak)kKe BapUaHT, KOT/Ia B OTBEPCTHE BCTABJISIETCS
KyCOK TpyObI auameTpoM g0 10 cM, OTKPBITHIIT
KOHeIl KOTOPOM 3aKpbIBAeTCS CIEIUaJbHO W3-
TOTOBJIEHHOW KPBIIIKONW W3 JIMUCTOBOW CTaJIM.
HeobxonuMo 106MBaThCsl MaKCUMAJIbHO ILIOT-
HOTO 3aKPbITHS JIJIsI 9KOHOMUHM TETLIa, YXOISAIIETO
13 ITOMETIEeHNs Yepe3 3TO OTBEPCTHE.

Jledaexroper u duorapku (puc. 10.25 u 10.26)
uMeroT 6oJiblioe 3HaveHue s neun. OHU wHc-
MOJIB3YIOTCS IS YIIY4IIeHUs TSITH, He J0MyCKa-
IOT OIPOKU/IBIBAHUS JIBIMOBBIX TIa3oB, a TaKxke
3AMUIIAIOT KUPITUIHYIO KJIAIKY MEYHOU TPyObI
(BepxHero oroJioBKa) oT Bo3zielicTBUs aTMochep-
HBIX OCa/IKOB. M3roTtaBiamBaioTcss U3 JUCTOBOU
CTaJIN. Puc. 10.26. ®norapok
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MpuroToBnexue pacTeopa

PacTtBop, McIob3yeMblil st paboThl, JOJKEH
OBITH MPUTOTOBJIEH MaKCUMAJbHO KaueCTBEHHO,
TakK Kak OT HEro BO MHOTOM 3aBUCUT ITPOYHOCTD
kiajku. ITo coctaBy aT0 CMech BO/Ibl, 3aI10JIHUTE-
JIS ¥ OJTHOTO MJIM HECKOJIBKUX BSIXKYIIMX BEIEeCTB.
B craoxuble pacTBOpPBI BXOAAT /[Ba BSKYIIUX
BelecTBa (IIeMEHTHO-TJIMHAHBIE, 1[eMEeHTHO-U3-
BECTKOBBIE U T.TL.).

Jlist paboTBI JTydiiie BCEro MOAXO/IST HOPMAJIbHbIE
pacTBOpbI (CpesiHell TIACTUIHOCTH), B KOTOPbBIX
KOJIMYEeCTBO MHIPEANEHTOB (BsIKyIlee M HAIoJI-
HUTENb) B HOpMe. OHM JAaI0T MUHUMAJIBHYTO yCa/l-
KY, IOCTATOYHO MTPOYHBI U HE PACTPECKUBAIOTCSI.
Torue pacTBOPHI He MOAXOAST, TaK Kak He 00-
JIAJIAI0T IOCTATOYHON KPEMOCThIO U IJIACTUYHO-
cThio. JKUpHBIE, XOTS U IJIACTUYHBI, HO pacTpe-
CKUMBAIOTCSI TIPH BBIChIXaHWU. Boma mobasiisiercst
B 3aBUCHMOCTU OT TOTO, KaKyl0 KOHCHCTEHITUIO
BBI XOTUTE MTOJYIUTh. [OTOBBIE PACTBOPHI BO U3-
OeskaHue 3arpsi3HEHUST XPAHSATCS B 3aKPHITOM
Buzie. Ciio)kHbIe, IIeMEeHTHBbIE U U3BECTKOBBIE Ha-
HOCSIT TOJTbKO MHCTPYMEHTOM.

PacTBop U3 rnuHbI

[IpuroToBJeHHBII PacTBOP 10JIKEH UMETh XOPO-
IYI0 TIPOYHOCTD ¥ TJIACTHYHOCTD. [[J151 0GBIYHOTO
GepyTcst TAIMHA U 1TecOK B cooTHomennn 1:1 (mm
1:2). KosmuecTBO BOIBI IO 0OBEMY MPUMEPHO
PaBHO 0OBEMY TJIHHBI.

[lepen Tem kak roTOBUTH PacTBOP, TJIWHA TIPO-
BepsieTcs1. ITO JeJIaeTcs Tak: GepeTcsi HeCKOJIBKO
OZINHAKOBBIX 10 00beMy mopiuii (0OBIYHO TISITH)
rimHbl (Harpumep, mo 0,5 uiau 1 1), Ipu gobas-
JIEHWH BOJIBI TIOJTYYAETCS KPYTOE TECTO W3 TITUHBI.
Jlasee nepBast mMopiusi ocraBisieTcst 6e3 1010l
HUTEJIbHBIX MAHUNYJIANUN (B YMCTOM BHUJE),
a B ocTaJIbHble 00aBIISIETCS TIECOK, COOTBETCTBEHHO

10 %, 25 %, 75 % n 100 %. 13 xaxmoi mopiun
TOTOBHUTCSI TJIMHSITHOe TecTo. M3 Kaxkaoro Buja
pacTBopa c/ieJIaiiTe 10 MTh IMAapUKOB (InamMeTp —
5 cMm). M3 kakmoro KoMIiekTa ImpeBpaTuTe JBa
mapuka B JIETIENTKH, MTPOCYIINTe UX B TedeHue
8—12 aHell mpuM KOMHATHOW TemIiiepaType 0Oe3
CKBO3HSAKOB. Ecin y BBICOXTITUX JieTeTnek MosiBu-
JIUCh TPEIIMHBI, TAKOH PacTBOP MCIIOJIb30BaTh
Hesb3s. bpockTe cyxume mapuku ¢ BbICOTHI 1 M,
OHU JIOJKHBI OCTATHCS T1€JIBIMU.

[mvuHgHBI pacTBOP MOMKHO TakKe ITPOBEPUTH
IIpU TIOMOIITU Becsa. /19 3Toro pacTBop momenia-
eTcs B BEIPO, B KOTOPOe J00aBIIsieTcs Boa 10 00-
Pa3oBaHUs TIJIOTHOCTH CMETAHbI. 3aTeM TepeMe-
manTe pacTBOp BecJoM. Ecim 0HO TOKPBLIOCH
TOHKUM cJjioeM (Toamuaoi 1 MM), 3HAYUT, pac-
TBOP TOIIUI U B HETO cJieyeT 100aBUTh ellle IJIn-
Hbl. Eciti pacTBOp Ha/MIaeT TOHKUM CJI0EM 2 MM
U OTAEJbHBIMU CTYCTKaMU, TO 3TO HOPMaJibHAs
IOTHOCTH. [Ipu sKMpHOI T/iMHE pacTBOP HaJU-
aeT TOJICTBIM cJioeM. B Hero ciemyer m06aBUTH
HEMHOTO TIeCKa.

MoHO Takske UCIBITaTh PACTBOP MPU TTOMOIIN
U3TOTOBJIEHUSI KTy TUKA. [[JIsT 3TOTO HEOOXOANMO
pa3MATh MOJTOTOBJIEHHYIO Maccy B pyKax, MOKa
OHa He HauyHeT K HUM npusuinarb. [lorom usro-
TOBBTE U3 T10JIy4eHHOH MacChl BAJIMKHU TOJIUHOMN
no 1,5 cm u gmmuoit 15-20 cMm, pacTsiHUTE HX
3a KOHIIbl. Basmk n3 :KUPHOM IJIMHBI B IIpoliecce
pacTsyKeHus yTOHYAETCSd PABHOMEPHO TIOYTH
JIO HYJIEBOI TOJINIMHBI U TIJIABHO PaCTITUBAETCS.
HopmasbHast riMHa B TOUKe pa3pbiBa Bainka Oy-
netT umeth Toamuny ot 1,5 1o 3 mm. Pactsikenne
TOIIEN TJIMHBI ObIBaeT KpailHe He3HaYMTe IbHbIM,
OHA HEPOBHO PBETCSI.

[muusanblii  pacTBOp  cpenHell  IJIACTUYHOCTU
uMeeT TOT >Ke KO(DUIMEHT pPacIupeHus, 4To
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u koaddurment kupnuaa. Harpesasich 1 ocTbiBas,
pacTBOP MeHsIeT CBOW 00beM, KaK M KMPIINY, TIPH
3TOM KJIa/IKa He PACTPECKUBAECTCS.

O6mbem pactBopa orpesennte u3 pacyera 1,5—
2 Bempa necka u 2—2,3 raunbl Ha 100 kuprmyeii.

Yem TOHBIIE NIBbI KJIAJKH, TeM OHa OoJiee Kaye-
crBenHas. YToObl 7100MTHCA WX MUHUMAJIBHOI
TOJIIMHBL, MaTepyuajbl 10 IIPUTOTOBJICHUS pac-
TBOPA HYKHO IIPOCEATH IO OTAEJbHOCTU. 3aTeM
[IPUIOTOBJIEHHBIA PACTBOP IPOLEKUBAECTCS YEPE3
crienpasbHoe cuto. [Ipu BBINOJHEHUU MOC/Ie/IHel
onepaiyy OH HOABEPraeTcsl MOBTOPHOMY IiepeMe-
IIUBAHUIO. DTO TI03BOJIET CeIaTh PACTBOP MOJI-
HOCTBIO OTHOPOIHBIM M YIQJIUTh U3 HETO CTYCTKU
MaTepuala.

PaCTBOp TOTOBUTCA U3 IIPOCEAHHBIX MJIN HEIIPO-
CEAHHbBIX MaTE€pUaAJIOB. Texmnomorus pa3Had.

W3 mpocessHHBIX MaTEPUATIOB PACTBOP TOTOBUTCS
tak (puc. 10.27). Tlecok u cyxue BSLKYyIIME MaTe-
puajiel (1IEMEHT, TUTIC) TTPOTTYCKAIOT Yepe3 CIIeln-
aJTbHO TIPeHa3HAUYEHHOE JIJII 9TOTO cuTo. Pazmep
stueek — 1,5x1,5 win 1x1 mm. [mrny nipocenBaioT
yepe3 sTueliku 3x3 MM (4epe3 CUTO € TAKUMU sT9eii-
KaM¥ TaKkyKe MPOIEKNBAIOT PACTBOP).

[muaa, mpennasHavyeHHAst ST TTPUTOTOBJICHUS
pacTBOpa, IPOXOAUT TIPEABAPUTEIBHYIO IOJI-
TOTOBKY, KOTOpasl 3aKJIOUaeTcs B CJIeLyIOIeM.
Matepuas yKaaapiBaeTcs B KPENKUN MUK WA
GOYKY, JKeJIATeTbHO OOUTBIE JKECTBIO, 3ATEM 3T~
BaeTCsl BOJIOM, KPYIIHbIE KYCKU Pa3MaJIbIBalOTCS,
MOJIYYUBIIIASICS MAcca TIIATETbHO TIepeMelBa-
eTcs M OCTAaBJISIETCSI HAa HECKOJIbKO CyTOK. Yem
JOJIbIIIEe TJIMHA MOKHET, TeM TIJIaCTUYHee OHa
cTaHoBUTCS. /laHHBII Marepuas B Ipoiiecce 3a-
MauMBaHMsI HECKOJBKO Ppa3 IepeMernBaeTcs.
[To oxoHuaHWM 3aMauYMBAHMS TPOIEKUBAETCS
yepes CUTO B JApPyryio eMmkocTb. [losyuaercs
cMeTaHooOpa3Hast Macca. 3aBepIuB MOJATOTOBKY
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HEOOXOMMOr0 KOJIMYECTBA TJIMHBI, TIEPEXOINTE
K TIPUTOTOBJIEHWIO PacTBOpa, JJIsI 3TOTO OT-
MepbTe MeCOK W TJINHY B HYKHBIX TTPOTOPITUAIX.
B otmenbHyto eMKOCTh (SIUK) MEPBOHAYATBHO
HACBIIIAETCSI CJIOM IIeCKa, 3aTeM Ha/IMBAaeTCsI TJIH-
Ha, KOTOpasi, B CBOIO OYepe/lb, TAKKe 3aChIaeTCs
rmeckoM. Eciii Ha TIOBEPXHOCTHU TPUTOTOBJISIE-
MOro (TIPUTOTOBJIEHHOTO) pacTBopa 0OpasyioT-
CsS TJIMHSHBIE JIYKUIBI, TIeCKa HeIOCTAaTOYHO.
[Tosyuyennast Macca THIATETHHO TIEPEMETTTBAETCS
U TIPOIIEKUBAETCST YePE3 CUTO.

KayecTBO NpPUTOTOBJIEHHOTO PACTBOpPA MOXKHO
MIPOBEPUTDH CJIEAYIOMNM 00PA30M: KOT/Ia PACTBOP

Puc. 10.27. [1ns npuroToB/eHNs pacteopa cneumanbHble
CPEICTBA HE HYXHbl
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pacTtupaeTcs MeKy NajbllaMU, TO Ha HUX OIILY-
HiaeTcsl He CKOJIb3Kasl IJIEHKA C OT/leJbHBIMU
BKpAILJICHUSIMY TIECUMHOK, a IIeJIblid [epoxXoBa-
T cyoil. [lo Bumy XOpoIo mMpuroToBJIEHHBIN
pacTBOp HAllOMUHAET IYCTYIO CMETaHy, KOTOpas
He pacTeKaeTcd II0 JiollaTe, a JIETKO CILyCKaeTCs
c Hee.

N3 HempocesiHHBIX MaTepUasoB PacTBOP TOTO-
BUTCs caenyomuM obOpasom. CHauana rinHa
Takke 3amaunBaercd Ha 1-2 cyT. Ilocse atoro
Ha JIePEBSIHHBIN MU T-O0EK HACBITIAETCS 110 [ITTUHE
(TpsiKoil) HEOOXOAUMOE KOJUYECTBO MMeCKa, 3a-
paHee MpocessHHOTo. B mpokonanHyio no Bcei
JUTMHE TPSIIKY KaHABKY TOMEIIAETCsT He0OX 011~
Moe KOJIM4ecTBO IIMHbl. OHa 3achlaeTcs ¢ Kpa-
€B TIeCKOM, 3aTeM IepeMelInBaeTCs CTaJbHOM
gonaroii. Ilomazaoniecss KoMKu u GoJbIIne
KYCKH [IPY MepeMenmBanuy pa3buBaiire, mpita-
SICh TOOUTHCSI MOJTHON OJTHOPOJHOCTH PACTBOPA.
N3 nero popmupyercst rpsinka mmpunoit 30—35 cm
u BbicoToit 20—25 cm. Ilocse aToro npucrymaii-
Te K pas/leJieHuIo0 Macchl Ha vyacTu. J{is atoro
UCIIOJIb3YeTCs JIEPEBSHHOE BECJO WJU JIOTATa.
Otpesast IOMTH PacTBOPa, T0OUBANTECH TOJTHO-
rO CMEIIMBaHUA TINHBEI ¢ TeckoM. [lapasienbno
9TOMY pa3buBaiiTe BCe CTYCTKU TJIMHBI U yja-
JAgiTe momajaopecs kKamemku. [lamee xyuay
HY’KHO BHOBb HEPEJOTATUTh, CTPECTU U CMSTh
HECKOJIbKO pPa3.

B mosyuuBuiyiocss ogHOOOpasHyl0 Maccy J0-
GaBJisieTCst BOJIa, 4TOOBI JIOBECTH PACTBOP /10 Te-
cT00Opas3Hoi rycToThl. TOJIIIMHA I11Ba HA TAKOM
pacTBope MOJKeT ocTurarh 1 cM, 3To 10CTaTOU-
HO MHOTO. IIpu pabore BO3MOKHBI TPaBMbI PYK.
VIMeHHO 10TOMY 10 Havaja paboThl PacTBOP
HEOOXOIUMO MIPOITYCTUTD Y€PE3 CUTO C sTYeiKaMu
3x3 MM.

PactBoppl M3 TJAWHBI WMEOT HU3KYIO0 MapKy
(TTPOYHOCTHBIE XaPAKTEPUCTUKN): BO BIAKHOM
COCTOSTHUU OHA He TIPEBBIIIAEeT 2 KI/CM?, B CyXOM

MOsKeT OBITh OT 4 710 8 Kr/cm?. JIJist OBBIIIEHWUS
IIPOYHOCTH Ha BEZ[PO pacTBOpa 100aBJsieTcst 10 1 1
noptaanaiementa win ot 100 go 250 r nosa-
pennoii comu. Ilepen mobaBieHreM ee Pa3BOIAT
B HEOOJIBIIIOM KOJIMYECTBE BOJIbI, 3aTMBAIOT B pac-
TBOP U TIIATEJIbHO TlepeMennBaioT. Ecim nemenTa
Oyzet GoJIbIlie, TO BBICOKA BEPOSITHOCTD MOSIBJIE-
HUS TPENIMH B MiBax KJajaku. Kpome yBemnue-
HUST TIPOYHOCTU TIEMEHT JIeJIaeT pacTBOp GoJiee
yIOOHBIM B paboTe W TMOBBINIAET MJIACTUYHOCTD
obpasyomieiics cmecu. Ilepes BHeceHneM B pac-
TBOP ILIEMEHT 3aTBOPSIOT BOJOH 10 COCTOSIHUSA
CMeTaHOOOPa3HOI MacChl (JJOCTATOYHO JKUIKOI ),
BJIMBAIOT €€ B O0TIYIO MacCy ¥ MEIIAOT 10 O0CTH-
JKEHUST OTHOPOHOCTH.

PacTBopbI, IPUTOTOBJIEHHBIE € 00aBJIECHUEM I1e-
MEHTA U COJIM, PEKOMEH/IyeTCsI HAHOCUTD JIOTIaT-
KOU MJIN KEJIbMOTA.

W3BecTKoBbINA pacTBop

OOBIYHO Jles1aeTcs U3 U3BECTKOBOIO TECTa, IeCKa
n Boapl. Ilocnennas noOaBigeTcsa B 3aBUCUMO-
cru ot Tpebyemoii TycToThl pactBopa. Ob6aacTh
npUMEHEeHUsT — KJajgka (PyHIaMeHTOB IO TeYn
u TpyObI (BBIIIE KPoBJK). Tpebyemast MpouHOCTh
pacTBopa JIOCTUTaeTcsi J00aBJIeHHEM I[eMEHTa,
a COKpallleHre BpeMeHU CXBaThIBaHUS — THIICA.
[Tocennnii 06bIYHO K0OABIISETCS TIPU IIPOBE/IE-
HUKM IITYKaTypHbIX paboT. KauectBo pacTBOpa
HaNpsIMYIO 3aBUCHUT OT U3BeCTKOBOTO Tecta. OHO
MOJTy4aeTCsl MOCPEJCTBOM TaIlleHUsI TIOPOITKOBOI
nim KoMoBoi m3Bectu. He ciemyer mpoBoauTh
3Ty ollepaluio B moMeriennu. [Ipu ramenun us-
BECTh yBeJIMYMBaeTcst B o0beMe B 2—3 paza. ITOT
(dakT 00s3aTeIbHO HAL0 YYUTBHIBATH, 3AIOJIHSIS
eMKOCTh TIOPOIIKOM. Boza pobasiisiercst B KOJIU-
YecTBe, KOTOPOE He JIaeT el BCKUIIETh, HO He OUeHb
MHOI'0, TaK KaK [P U30BITKE KUIKOCTU U3BECTh
nepeoxyakaaercst. Ecau paboTel BeayTest ¢ Obl-
CTPOTACAIIMMCS TTOPOIIKOM, TO JI00aBJISIETCS
cpa3y MHOTO BO/IbI, €CJIU C Me/IJIEHHOTaCSIITIMCS,
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TO 110 4yTh-4yTh. [Iporecc amures 1,5—2 nemenu,
BCE 9TO BPEMSI M3BECTh JIOJKHA OBITH TTOKPHITA
coeM BOJIbI. /lJ1 raimeHns Hesrb3s MCTI0JIb30BaTh
nepeBsHHYIO Tapy. B kauecTe Mep 6e30macHOCTH
OTMeYy, 4TO B MPOIECCE TalleHus] HeOOXOIMMO
onacatbcsi OpbI3r. [OTOBYIO M3BECTh PEKOMEH-
JIyeTCsT BBIZEP/KUBATH MecsIIl U Oojiee U TOJBKO
MocJie 3TOTO MCHOJIb30BATh I/ TIPUTOTOBJIECHUS
pactBopa. Heo6XoauMo MOMHUTH, YTO KAaueCTBO
M3BECTKOBOTO T€CTa HANIPSIMYIO 3aBUCUT OT TOTO,
KaK [IOJIT0O OHO BBIIEPKUBAIOCH (UeM OJIBIIIE,
TeM JIydlle).

PactBop TrOTOBUTCSI CJEAYOMUM 06pa3oM.
[Tep-BoHAuaIbHO W3BECTKOBOE TECTO IIPOIIe-
JKUBAETCS 4yepe3 yacTtoe CUTo (pa3mep OTBep-
ctuii — 3x3 MM U MeHee). 3aTeM 4epe3 TO XKe
CUTO TIpocemBaeTcst mecok. Ecam momyumsiie-
ecsl TeCTO O4eHb T'yCTOe, TO OHO pas3daB/iseTcs
HEOOXOIMMBIM KOJIMYECTBOM BOJIBI. B aTy cMech
n06aBsIeTCST TIECOK, MOJyYeHHast Macca Kade-
CTBEHHO TiepeMelnuBaeTcs. ['ycToTta mpuroTos-
JISEMOTO PacTBOPa PeryJupyercs gobaBjieHrneM
HEOOXOAMMOTO KoJndyecTBa Bojbl. KomuecTBo
MecKa HAIPSAMYIO 3aBUCUT OT KA4eCTBA U3BECTH.
[Tpomopruu: Ha 1 9acTh M3BECTKOBOTO TeCTa
(110 06beMy) M0OABIAIOT MECOK B KOJUYECTBE
or 0,5 10 5 o6beMHbIX yacTeil (06br9HO 2—-3).
KonmuecTBo mecka 3aBUCUT TaKKe U OT JKUPHO-
ctu tecta. JKUPHBIN PacTBOP IMOJBEPKEH pac-
TPECKMUBAHUIO, TOIUI WMeeT HeJA0CTATOYHYIO
MPOYHOCTh. ONTUMATIBHBIH JIJIST TPUMEHEHUST —
pacTBOp cpenHel KUPHOCTU (HOPMAJIbHBIN).
ITOT MTOKa3aTeJab MOKHO ONPEETUTDb TakK: B Te-
yeHue 2—3 MUH ITPUTOTOBJIEHHBIH pacTBOP TIIa-
TeJIbHO ITePEeMENTUBAETCS OCTPYTAaHHBIM BECJIOM,
rmocJie uero oHo BeiHUMaeTcd. Ecsiv Ha Becsie HET
HAJIUTIIIETO PACTBOPA U OHO TOJTBKO UCTTAYKAHO,
3HAYUT pacTBOp Tomluii. B Tom ciyvae, korma
Ballla MeMNIaJKa TOKPbITA CJI0EM PacTBOpPA TOJI-
MIUHON 2—3 MM WJIM OH HAJWT CTYCTKAMHU, 3TO
HOpMaJTbHBIM pacTBOp. Korna Becsio MOKpPHITO
TOJICTBIM CJIOEM, PACTBOP KUPHBIN. B skupHbie
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cmecu J00aBJgeTcs IecOoK, B TOLUe — U3-
BECTKOBOE TecTo. IIpuroroBiieHHBIE PAacTBOPBI
MOKHO XPaHUTb W WCIOJH30BaTh HECKOJIHKO
JHETL.

W3BECTKOBO-rMNCOBLIA PacTBop

OcHOBHOEe TpUMeHeHWe — /IS OIITyKaTypH-
BaHusg (OT/ENKU) TIOBEPXHOCTU BBLIOXKEHHON
(pemonTupyemoit) neuu. ['oToBuTCA M3 M3BECT-
KOBOTO pacTBOpa J00aBJeHNeM B HETO THUIICA.
Tem camMbIM TOBBINIAETCS MPOYHOCTH CMECH
U COKpalaeTcs BpeMs ee cXBaThiBaHWA. Kpome
JTAHHOTO PAaCTBOPA IPU OTAeNKe (KOCMETUYECKOM
PEMOHTE) TIeuell UCMOJb3YIOT CMECU C JIPYTUMU
COCTaBaMM.

Cocras: Bo/ia, 11eCOK U IIeMeHT. JTO caMblii TPOY-
HBIH 13 UCTI0JIb3yEeMbIX PACTBOPOB. 3aTBEP/IEBAET
KaK Ha BO3J/lyXe, Tak W B Bojie. [Ipu mpoBenennn
MEeYHbIX PabOT JaHHBIA PACTBOP HCIIOJIb3YETCS
B TIEPBYIO odYepe/b I KJIAAKW (PyHIaMEHTOB
(ecau mocsie/iHUE KJIAAyT B CHIPHIX MECTaX WJIN
TPYHTaX, KOTOpbIE HACBHIIeHbI BOON). YacTo
HpUMEHSeTCsS IpU Kaaake TpyO (4acTh, HAXO/Is-
masicst Boilie Kpowiu). Vcrmosb3oBaTh pacTBOP
HeoOXO0IUMO He T03:Ke yeM yepes 1 4 ¢ MoMeHTa
MPUTOTOBJIEHNS (TaK KaK OH HAaYMHAET CXBaTbl-
Barbcst uepe3 40-50 MHMH IOCje 3aTBOpPEHUs ).
Bonee mnosnnue cpoku TpPUMEHEHUS BeLyT
K CHVJKEHUIO TPOYHOCTHBIX XapaKTEPUCTHK pac-
TBOpa. Mapka pactBopa (ITpOYHOCTD Ha CKaTHE)
HaIPSIMYIO 3aBUCUT OT MapKH IIeMEHTa U KOJI-
yecTBa COCTABJISAIONINX cMecu. BazoBbie mponop-
nun (1ieMeHT/mecok) B pactBopax — 1:1, 1:1,5,
1:2 u ¢ marom 0,5 110 1:6.

[IpUrOTOBUTH €r0 MOXKHO CJEAYIONM 00Pa3soM.
OTrmepsieTcst HEOOXOMUMOE KOJMYECTBO MECKa,
TTPOCENBAETCS Yepes CUTO (sT9eitka 3x3 MM ) 1 BBI-
CHITIAETCSI B TPSIAIKY. Bepetcst HeoOXoaumMoe Ko-



lMpurotoBneHune pacTeopa

JIYECTBO 1leMeHTa U IipocenBaeTcs. Hacpimaercst
Ha Irpgiky u3 necka csepxy. Ilocse atoro Bce
TIATEJIBbHO TIePEeMEeInBAeTCS /10 TOCTUKEHUS
HOJTHOI OJTHOPOHOCTH cocTaBa. Ecim ecTh HE0O-
XOJIUMOCTD, C/leJIaliTe TTIOBTOPHOE MPOCENBAHME.
[Tonyuyennasg cmech 3aTBOpsieTcs 70 HYKHOUN
TyCTOTHI I00aBjeHneM B Hee Bojbl. KosmdyecTBo
pacTBopa He JIOJGKHO OBITh  UPE3MEPHBIM.
HecBoeBpeMeHHO  MCIIOJTB30BAHHBIA — PacTBOP
TepsieT CBOM MPOYHOCTHBIE XapaKTepucTuku (1ie-
MEHT B CMECH C CBIPBIM ITECKOM <IT€PETOPAET» ).

B ero cocras, kak mpaBuJo, BXOJAT /iBa BSI-
JKYIMIMX KOMIIOHEHTa W OJIUH 3alOJHUTEJIb.
HauGosee wacto 910 M3BECTKOBOE TECTO, II€-
MEHT U Tiecok. Takast cMech pa3baBJisieTcst BOIOI
/10 HY>KHOU KoHcucteHiuu. Ha ator pactBop
KJIQyTCS 4acTU TPyD, PACIIONIOKEHHbBIE BBIIIE
KpOBJHM, W (YHIAaMEHTHI MO/ TeYd BO BJIAK-
HBIX TpyHTax. Pementypa pasanuna: (1 udactsb
nemenTta) + (1-3 yacTu M3BECTKOBOTO TECTA)
+ (6—15 gacreit mecka). MoryT ObITh U pyTHE
COOTHOIIEHMUSI.

PacTBopbl MOKHO IIPUTOTOBUTD 110-PA3HOMY.

O ToroBuTtca cyxad cMech U3 IlecKa U IeMeHTa.
N3BecTkOBOE TECTO PA3BOJAUTCS JIO CMeTa-
HOOOpa3Hoil TycTOThl. Bee ciaraembie OT-
MEPUBAIOTCST TOYHBIME /103aMU (110 00BEMY).
[Tocsie 3TOTO B TECTO M0OABJISIETCS TIecya-
HO-IlEeMEHTHAasl CMeCb M BCe KayeCTBEHHO
nepemerniuBaetcs. [Ipu HeoOxomquMoCTH /10-
GaBJISIETCST BOJIA U PACTBOP MEPEMETTHBAETCS
MOBTOPHO.

O OrmepsieTcst HeOOXOANMOE KOJMUYECTBO [TECKa
1 M3BECTKOBOro Tecta. 'oTOBUTCS pacTBOp.
B Hero mobasisieTcst oTMepeHHast TOPIUS
niemenTa. [lomyueHHBIN coCcTaB KaueCTBEHHO
nepeMenBaeTcs. MOKHO — 100aBIIsIEMbIiT
IEMEHT TIPe/BAPUTETHHO CMENIaTh C BOJOM

JI0  TIOJIyYeHHMsS] CMEeTaHOOOPas3HOM MaccChl.
Tpebyemast rycToTa rOTOBOTO CJIOKHOTO pac-
TBOpaA JOCTUTAETCS PA3JINYHBIM KOJTMUECTBOM
100aBIgeMOI BOJDI.

Jlauublii pactBop obsazaer OOJIbIIEH, M0 cpaB-
HEHMUIO C IIEMEHTHBIM, IJIACTUYHOCTBIO, HO UMEeT
MEHBIIYIO MPOYHOCTD. IIOANEKUT MCIIOMb30BA-
HUIO B TeyeHue 1 4 ¢ MoMeHnTa IIPpUTOTOBJIEHUA.

LLITykaTypHbIE pacTBOpPbI ANA OTAENKN NEYeil

OCHOBHBIE COCTABBI:

rimHa + mecok + acoect (1:2:0,1);

rJIMHA + 1mecok + meMenT + acbecr (1:2:1:0,1);
rjHa + mecok + ussects + acbecr (1:2:1:0,1);
TUIICOBOE BsKYIIee + n3BECTh + MECOK + cTe-
KI0BOJTIOKHO (1:2:1:0,2);

riHa + mecok + acbecr (1:2:0,1).

O Ooooo

Crocob mpurotoBsieHust cienyonmmuii. Bece kom-
MMOHEHTHI TePBOHAYAJIBHO IPOCEUBAIOTCS 4Yepe3
CHUTO C Pa3MEPOM SUYEUKH /10 3 MM. 3aTeM OTMe-
PAIOTCS HYKHBIE 00beMbI M TIATEIBHO HepeMe-
muBaioTcst 6e3 pobasienust Boabl. [Tocse aToro
TOTOBUTCSI TYCTOE M3BECTKOBOE (WM Ha OCHOBE
[JIMHBI) MOJIOYKO, J00aBJIsieTcss B CMeCh M Ka-
YeCTBEHHO TepeMernnBaercs. Ecim ecth Heob-
XOIUMOCTb, MOKHO J00AaBUTh JONOJHUTENbHOE
KOJIMYECTBO BO/IBI.

PacTBOpBI € IIEMEHTHBIMU HATIOJIHUTEISIMUA HEO0-
XOZVMO HCIIOJIb30BATh B TedeHne 1 4 ¢ MOMeHTa
MIPUTOTOBJIEHUS, C TUTICOBBIM HAMIOJTHUTEJIEM —
B TeueHre 5 MUH (TI03TOMY MOCJIEHUE TOTOBST
MaJIeHbKUMU TiopiusiMu). Vcrosb3yeMblii 1ipu
IIPUTOTOBJIEHNN acGecT JO0JKeH ObITh J0cTa-
TOuHO MeJsikuM. [lpu ero orcyTcTBUM MOKHO
UCIIOJIb30BaTh IILJIAKOBYIO WA MEJIKOPYOJIEHYIO
cTekystHHy0 Baty. OHAKO B 9TOM cJy4yae Heob-
XOIUMO CJIEUTh 3a Te€M, YTOObI BEPXHUII CJIOi
MTYKATYyPKHU HE CO/IePKaJl BaTy.
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Knapka hyHpamenTa nop neyb

He6oubIme neun, Macca KOTOPBIX He IIPEBbIIIa-
et 750 kr, MOTYT OBITH yCTaHOBJIEHBI Oe3 (yma-
MeHTa Ha TTPOYHbIH 11oJ1. Maccy meuu onpeennTe
u3 pacuera, 4YTo 1 M? KUPIUYHOI KJTaIKU COCTaB-
asier npumepo 1600 kr. Yrobbl caenarh 1Mo
6oJiee TIPOYHBIM, Ha KMPIUYHbIE CTOJIOMKN HAIO0
YJIOKUTD IOTIOJTHUTETbHBIE JIaTH.

Ecau macca nieuun 6ouibiiie 750 Kr, oHa KJjajgercs
Ha (QyH/IaMEHT, KOTOPBII ONUPAETCS Ha MJIOTHBII

IPYHT.

ODOyHgameHT enaeTcs W3 OYTOBOTO KaMHs,
0OBIKHOBEHHOIO TJIMHSIHOIO KUpIU4a uau Oe-
TOHA pasJMYHbIX MapokK. Eciu TIpyHT cyXxoi
WM IJIOTHBIH, TO KJIaJKa BEAEeTCS Ha M3BECTKO-
BOM WJIM CMEIIAaHHOM PacTBOPE, a KOIJa TPYHT
BJIQXKHBII — HA I[lEMEHTHOM.

O6ycrpoiictBo dynmamenTa (puc. 10.28) mpouns-
BOJIUTCS CJIEAYIOUIMM 0Opa3oM.

Crauana HaZO BBIPHITH KOTJIOBaH, KOTOPBIN
Ha 5 cM mmupe U TIy6ikKe OCHOBHOTO pasMepa
dbynnamenTa. 3areM BBIPDOBHSNTE AHO KOTJIO-
BaHa. Kmanka mepBoro psiza BefeTcsl HaCyXo
13 KaMHsI WU KUPIIMYHOTO 1ieOHst. Y TpamMOyiiTe
KaMHU B TPYHT U TOJBKO TIOTOM 3aJIMBaiiTe
PacTBOPOM.

[lanee kmazka BeleTcs TMPABUJIBHBIMU PSAaMU
C TIepeBA3KOU MBOB. Bo3MOKeH TakKe BapuaHT
YCTAaHOBKM ONAJIyOKM W 3aJMBKU 1[€MEHTHBIM
pacTBOpoM. Bepx dyHmaMmeHTa 3aKjabiBaeTcs
MEePBBIM PSAZOM KUPIINYA, KOTOPBIN 3aJIMBaETCS
IEMEHTHO-TJIMHSIHBIM WA TIPOCTO I[€MEHTHDLIM
PacTBOPOM M BBIDABHUBAETCS C IIOMOIIIBIO YTOJIb-
HUKa 1 ypoBHs. [loBepx yKiaapiBaeTcst THAPOU-
30JsiTUsT U3 pybepounia uian ToJsi. B otcyTerBre
TUIPOUSBOJIAIIMUA TPYHTOBBIE BOJbBI MOTYT [0-
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CTUTHYTb YPOBHSI KUPIIMYA, OH HAYHET MOKHYTb
1 pa3pyuiaThbCs.

Krnanka ¢yHmamenta He J0OJDKHA JIOCTUTATh
YPOBHS TI0JIa HA TPH PsIJIa, YTO COCTABJISET MIPU-
Mepro 18—19 cm.

Knanka ¢ynaamenTta meyn He TepeBsS3bIBa-
eTcsl ¢ KJIQIKOil CTeHbl. B MPOTMBHOM ciyd4ae
(dbyHIaAMEHT MOKeT OBITH TIePEKOIeH, B HeM 00-
PasyIoTCst TPEIIUHBI M BCS KJIAKa MOKET OBIThH
pazpymieHa. Ecan meub ycTpamBaeTcs BO3Jie
CTEHBI, TO JIJIs1 Hee TaK)Ke JIeJIaeTCsT OT/IETbHBII
dbyHmamenT, a B 06pa3oBaBIiieecst IPOCTPAHCTBO
(3—5 cM) MeXKIy CTeHOI 1 (DYHITaMEHTOM 3aCh-
MAeTCsl TEeCOK.

YpoBeHb nona |
5
3 g
[ ]}
TIT7/7777 7777777777
2 -
e
1 A1 1 _| Mny6una
5 3aKnagku
\2 : cbyHaamenTa

Puc. 10.28. YcTpoiicTBO (hyHAaMeHTa nof nedb: 7 — NofoLLBa;
2 — NOL3eMHAs 4acTb; 3 — BEPXHWI CPe3; 4 — rnapou3onsuUns;
5 — neyHad Knagka



Knapgka neyen

Knapka neveu

[Tepen TeM Kak HavyaTh KJIAAKy, OTOEpUTE KHP-
muun. OHU JOJKHBI OBITH XOPOIIO 0OO0K/KEHBI,
MMETh TIPaBUIBHYIO (hOpMY, OBITH O[HOMEPHBIMHU
C IIPSIMBIMU YIJIAMH, TPAHSIMU U ITOBEPXHOCTSIMH,
He UMeTb IIpUMeceil N3BeCTU U KaMHEH.

Kupnny rortoBurcss K KiIajke CMayMBaHUEM
B Bojie. Ero Ha/i0 Orpy3uTh Ty/la Ha HECKOJBKO
muHyT. Ecsi BbI paboTaeTe ¢ TYTOIUIABKUM KHP-

ITNUY0M, €10 IOCTaTOYHO OIT0JIOCHYTb BOﬂOﬁ, 4TOODI
YAAJIUTD IIbLIb.

ToJIIUHY CTEHOK TIeYr BBIOEPHTE B 3aBUCUMOCTH
oT ee KOHCTpyKInu. CyIecTBYIOT BapraHThl B 1,
1/2, 1/4, 2/4 w 3/4 kupnuda. YToObI MBI CTEHOK

JIydliie TepeBs3aanuch, KUPIUY KJIJeTCs psiiaMu
HI00YePE/THO, OJIVH PSIJL JIETIAeTCsT THIYKOM, JIPYTOi —
JgoxkoM (puc. 10.29).

X

Puc. 10.29. CriocoObl nepessskil LWBOB, MONOXEHWUE KUPMYA B KNAAKE HA MNALLIKY: 4 — B NOMKUPNUYA; 6 — Ha Pedpo, B YETBEPTb
KUpNK4a; 8 — CTOMMS; M — B YETBEPTb KIPNNYA; J — B NOSKMPNUYA JIOKKOM; € — B [IBE YETBEPTU; X — B TPU YETBEPTU
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Knanka pst cren B 3/4 xuprnimda BBITJISIIAT CJie-
aytonM 06pasoM: epBbiil psijt B 1/2, a BTOpOii
B 1/4. Kuprnu kiazercs Ha pebpo, pan B 1/2 ne-
JIAETCS U3 OJIHUX JIOJKKOB, HO MOKHO BBLJIOKHUTh
U W3 JBYX PSIOB, KOTOPBIE BBIKJIAJBIBAIOTCS
Ha pe6po. Cunraercst, 4T0 KUPIUY, KOTOPBIN YJI0-
JKeH Ha pebpo, gaet Tosmuny crelbl B 1/4. Ctena
B 2/4 KUpIIYa TOXKe KJIAIETCs Ha peOPo, HO TAKUM
00pas3oM, YTO OJMH Psl IoJydaercss Ha 5—6 cM
BBIIIIE IPYTOTO.

[IIBbl  KIQAKK 00SI3aTENBbHO  TIE€PEBSI3BIBAIOTCS
(puc. 10.30). Kax/plii 0B TIepeKPbIBAETCS 11€J1hb-
HBIM KHPITMYOM C 3aXO/IOM Ha CTOPOHY Ha 1/2,
MHOT/IA TIepeBsI3Ka MOXKET BBITIOTHATHCS B 1/2.

Puc. 10.30. Knajka nepesssku
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Ecji 3aroroBUTh YepTesKu IOPSI0BOK, TO MOKHO
BECTH KJIAJIKy cpa3y Ha pacTBop. Bemst kiaiky,
Jiydiire He 0OTechIBaTh U He CKaJbIBaTh KUPIIMY,
IIOCKOJIBKY OH CTaHOBMTCSI Me€Hee IPOYHBIM.
Korza 6e3 a10ro He 060MTHCH, HE KJIaIUTe KUPIUY
00TeCaHHOI CTOPOHOI BHYTPb JABIMOBBIX KaHAJIOB
U TOIJIMBHUKA, I0]] AEACTBUEM BBICOKOI TeMIie-
paTypbl MaTepHaj HauyHeT ObICTPO KPOIIUTHCS.
[TocrapaiiTech  yJIOKUTH CTECAaHHBIM KHUPIUAY
TakuM 00pa3oM, YTOOBI OH OKa3aJICsT BHYTPH KJIa/i-
ku. Ec/iv BbI cKajibIBaeTe KUPIINY, TO JEPIKUTE €ro
Ha JIaJJOHU B TOT MOMEHT, KOT/Ia JleJIaeTe HACeYKU
¢ yeThIpex cTopoH. Ilocsie 5TOro ogHUM pesKuM
yIapoM KUPIINY pa3OuBaeTcs Ha HY;KHbIE YacTH
(puc. 10.31).

[Tocste TOro Kak KUpIMY 1Mo00paH U MOJOTHaH,
HauMHANTE YKJIJbIBAaTh €r0 Ha PacTBOP, KOTO-
PBIIl HY’KHO PacCTHIaTh TOHKMM CJIOeM He GoJiee
5 MM (puc. 10.32). Ha pacTBop K1azieTcst KHPIINY,
a JIMIIHUI, KOTOPBIN BBIKMMAETCS U3 IBOB, yOu-
paeTcst KeJIbMOI.

Puc. 10.31. PackanbiBaHie Kupnuya: @ — 0TMEPKBAHIE HYXXHOrO
pa3mMepa; 6 — HaHECEHWE HACEYKIN HA IOXKKOBYIO CTOPOHY;
B W [ — OTKa/bIBaHIE 4acTu



Puc. 10.32. HaHeceHne pacTopa

He 3a0biBaiiTe IpoBepsTh KasKIblil BbLIOKEHHbII
PSIl HAa TOPUBOHTAJIBLHOCTD W TIPSIMOYTOJIbHOCTb.
CTeHBI U YTJIBI JOMOJTHUTETHHO TTPOBEPSIOTCS
Ha BeptukambHOCTh (puc. 10.33). Bece nocneny-
IONINEe PSABl  BBIKJIAIBIBAIOTCS AHAJTOTUIHBIM
00pas3oM, TIIATeJbHO COOJIOAAETCS IepeBsi3Ka
IIBOB.

BuyTtpu neun 18 nepekpbITHs KaHAJI0B KUPIUY
HoMelaeTcs: Ha cTajbHble oJiockl. MeTast nme-
eT OTPULIATEJIbHOE BO3/IeICTBIE, OH PAaCIINpPsIeT-

Knapgka neyen

Puc. 10.33. KoHTpOSb KNaaku ypoBHEM

Ccs1 TIPY HATPEBaHUU GOJIbIIIE, YeM KUPITHY, H, KAK
CJIe/ICTBUE, CTIOCOOEH Pa3pyIITh KAAAKY. UTOOBI
9TOTO He IIPOU3OLLIO, KIQUTe CTaIbHbIe II0JI0CHL
cBOGO/IHO, He 3aKperuisiss pactBopoMm. JIydimmm
BAPUAHTOM IIPU KJIQ/IKe [1IeYU CUUTACTCS KperLie-
HUe KUPIIUYa B 3aMOK.

YTo0BI TIOBEPXHOCTH JABIMOXOA ObLIa TIAAKON
U POBHOM, KJIaJKa KUPIHYeld BeaeTcst 0cOOeHHO
TIATENTBLHO ¢ 00513aTeNIbHOI MBAGPOBKOI CTEHOK
MOKPOII TPSITIKOI Yepe3 KasK/ibie 5—6 psiioB.
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Knapka cBo10B 1 apok

B nieun nMeroTcst ra3oxo/bl U IPOEMbI, pa3Mephbl
KOTOPBIX MOTYT TIPEBBINIATh [ITMHY KHUPIINYA,
MO3TOMY OHU TIEPEKPBIBAIOTCS  MOCTETIEHHBIM
HAITyCKOM TIOBEpPX OJIHOTO Ps/a, TIOTOM JPyTOro
u T.71. [lepexpbiTiie B 1I060M MecTe I0JEKHO ObITh
He MEHbIIIE YeM /[Ba Psi/la KUPITIUEH, TT0JI0KEeHHBIX
mtarmms (14 cm).

OnTuMaJIbHBIM BapuaHTOM /[IJis1 TOIIJIMBHUKOB
rnmeuyel M KaMWUHOB SIBJISTIOTCSI CBO/JZIbI M apKu

(puc. 10.34).
B Texnuke meuyHOI KIAIKU TPUMEHSITOTCST:

O TOJYIUPKYJIBHBINA TUI CBOJOB, KOTOPBII OT-
HOCUTCS K BBICOKUM M IIPeJCTaBjseT OO0
MOJIOBUHY OKPYKHOCTH;

[IOJIOTUY;

TPEXIIEHTPOBON — MeHee KPYTOi, 110 cpaBHe-
HUIO C TIPEBIAYIINM OH 0OoJiee TOJIOTHi, YTO
MO3BOJISIET TOPA3/I0 JIydllle OTPa’KaTh TETLIO
meyu.

a
a

JIrobast apka WM CBOJL MMEIOT HECKOJIBKO OIOp-
HBIX TOYEK: TISATHl TOIUIMBHUKA, [EPETHIOI
WJIA 33/IHIO0 (3aBUCUT OT KOHCTPYKIIUM TIEUW)

A\\\\llll',

cTeHky. 1IaTbl 3akyapIBaiOTCsS HA IEPBOM Talle
BBITIOJTHEHUST JIIOOBIX TI€EPEMbIYeK, OHU M3TOTaB-
JIMBAIOTCS TI0 CHENUaIbHBIM 1iabionaM. Beicota
CBOJIA WJIN apPKU MOKeT OBITh PA3HOM, MOITOMY
u3MeHsieTcd U yroJa 1aTel. Bor modyemy mnpu-
MeHeHHe OJHON (hOPMBI ATON KOHCTPYKITUN JIJIST
Pa3HbBIX TTeYeil HEBO3MOIKHO.

ApKu ¥ CBOJIBI KJTQLyTCS TOJIIUHON B 1/2 Kupmu-
vya. OHE BBIKJIAIBIBAIOTCS 10 JOIMATON omanryoke
(puc. 10.35), KoTOpasi HACTUJIAETCST IO U3TOTOB-
JIEHHBIM KPY>KaJIaM.

Pue. 10.35. Onany6ka B coope: 7 — 06LLMBKA 13 peek; 2 — NsTa;
3 — Kpy»Xano; 4 — NporoHbl; 5 — CTONKN; 6 — KHBA (KAPMIKHm
N0J HAMIA HE MOKa3aHbl)

6 B

Puc. 10.34. MonyunpkynbHas (a), nonoras (6) 1 TpexueHTpoBast (8) hopmbl CBOLI0B
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Knagka cBoJ0B 1 apok

Kiazka cBojia HaUMHaeTCs cpasy € ABYX CTOPOH,
A MIMEHHO C [T 10 HallpaBJIeHUIO K cepe/inHe CBO-
Jla C IIepeBsI3KOI HIBOB U CTEeChIBAaHUEM B CJIydae
HeOoOXOAMMOCTH HIUKHUX YacTell pebep Kuprmya.
B kasmom psimy cobuioaercsi HedeTHOEe KOJIU-
yecTBO Kupnudeil. CBOJI 3aMbIKaeTCsl CpPeJHUM
KUPIIMYOM, KOTOPBII Ha3blBaeTCs 3aMKOBBIM, OH
BeTaBisiercst ¢ yeuaneM. He 3abbiBaiiTe Kax/bIit
BBLIOKEHHBIN PsJl MPOBEPATh JHUHEWKOW WJIN
nrHypoM (puc. 10.36), caenst 3a mpaBUIbHOCTHIO
HalpaBJieHUsl NIBOB 110 JIJIMHE CBOJIA U BbICOTE
YKJIQJ[bIBAEMOI0 KUpIIYa.

3aBepInB KJIaAKy CBOJA, €ro HajJ0 OCTaBUThH
B onajiyOKe Ha HECKOJIbKO JHEl, ocJie 4ero yaa-
JIMTH BMecTe ¢ Kpyskagamu. OnamyOKy MOXKHO
TaK)Ke BbIKEYb TIPU MIEPBOI TOIKe. APKU U CBO-
Jbl KJQAYTCS € MEPEBSAZKOI COCEAHUX PSIOB
B 1/2 Kkuprmya, 4To0bI MOTIEPEYHBIE MIBBI He GBLITH
ckBO3HBIMU. C JIMIIEBO CTOPOHBI MIBbI JIETAIOTCSI
MUHUMAJIbHBIMU — He GoJiee 3 MM.

Cy1iecTByeT BapyaHT BBIKJIABIBAHUS CBOMA Oe3
obrechiBanus kuprnya. 1IIBbI BHUBY JeJaioTcst
TOHBIIIE, a BBepXy ToJie (puc. 10.37). Yrobsr ce-
JIaTh BEPXHME IIBbI TOJIIIE, B HUX BCTABJISIOTCS

Puc. 10.36. lpoBepka npasuibHOMO PacnonoxXeHst LLIBOB KNazKu
B apke

KYCOUYKH KUPIIMYA U 3a/eJIbIBAIOTCS TYCThIM pac-
TBOpOM. TakuM 00pa3oM, pasHUIA MEXKIY BepX-
HUM W HUKHUM IIBaMU IIOJIy4a€TCA IMPUMEPHO
8 MM.

Ecnu mmpuHa TOIUIMBHUKA COCTABJISIET He GoJiee
42 cM, €ero MOKHO TTEPEKPHITH YIIPOIIIEHHBIM Bapu-
anToM TpeyrombHoro cBoma (puc. 10.38). C atoit
1eJIbIO B CTEHKAX Ievn Je1aiorcs msthl. st 60Jib-
II€l TIPOYHOCTU € HAPY;KHOW CTOPOHBI OHU CTSTH-
BaIOTCS] METAJUTMIECKUMU YTOJIKAMU UJTH JIEJTAI0TCST
TOJIIIIE B JAHHOM MECT€ CTEHBI.

Puc. 10.37. Buabl knagky cBoAa 13 KIMHOBUIHBIX 11 00bI4HbIX
KIpnn4ei: 7 — ¢ NOATECKON KMpnya; 2 — C YTOMLLEHEM LLIBA

2

Puc. 10.38. YnpoLLeHHbIV TPeyronbHbI CBOA: 1 — CTAMMBAOLLNAN
OpyCOK; 2 — NPOBOJIOKA
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lMeyHbie TPy6bI

JIbIMOBbIe TPYObI SIBJISIIOTCSI BasKHOW YaCThIO
o0ycTpoiicTBa Teyeil 1 KaMWHOB. VIX OCHOBHOE
Ha3HAvYeHne — CO3JaHue HeOOXOAUMOIl TSATH
B I1Ieyax M OTBOJ] IIPOJYKTOB ropenus. /[biMoBbie
TPyOBI IETATCS Ha TPY OCHOBHBIX BUJIA.

O Hacaansie (puc. 10.39) gasasiorcest mpoioJi-
JKeHWeM TeYd U yCTAHABJWBAIOTCA Ha ee
nepekpeiTun. JlJIs1 3TOro Ha TEpPeKpbITHE
Mpe/IBAapUTENbHO yCTAaHABJIMWBAETCSI  JKe-
Je300eTOHHas ILJIMTa, a Ha Hee — TpyOa.
Cuemyer o6paTUTh BHUMaHKME Ha TO, YTO
IJINTA J0JKHA OBITh apMUpOBaHa U MMETHh
TOJIIAHY OT 5 CM.

O Kopennsie (puc. 10.40) BbIKIaABIBAIOTCS OT-

MOKHO. Yepe3 BEHTUJISIMOHHBbIE KaHAJIBI
JIBIMOXO/[bI HE BBIBOJISITCS.

CreHHble  JBIMOXOJBI  YCTAHABJIMBAIOTCS
BO BHYTPEHHMX KalMTAJIbHBIX cTeHax. VHorna
BO3MOJKHA TIPOKJIAKA TPYObI B HApPysKHBIX
cTeHax, HO 3TO IKOHOMHYECKH HEBBITOHO
B CBSI3U C BBICOKOH Teruiororepeil. [aswl,
KOTOPbIE IIPOXO/ISAT 110 JBIMOXO/LY, OBICTPO 0X-
JIUKJTAIOTCS M3-32 HUBKOM TeMIlepaTyphl BO3-
NIyXa, BCJIEJICTBHE YETO YXY/IIIAETCS TSATA TTEUH.
Yrobbl 3TOTO HE IPOU3OILI0, HEOOXOAUMO
coOJII0IATh OIPEIEIEHHOE PACCTOSHIE OT Ha-
PY’KHOI ITOBEPXHOCTH CTEHBI /IO JIBIMOXOJIA
(tabm. 10.2).

NeTbHBIM CcTOSKOM. OHM MOTYT TPUMeHSAThc  /[bIMOXO/IbI He pacroJiarailoTcs B MecTax Iepe-
TOJIBKO B KPalHUX CJIy4asiX, €CJIU UCIOIb30-  CEYEeHUs CTeH U B yIJIax IOMeIIeHUH, 9TO MOKeT
BaHUe JIPYTUX TPYO TEXHOJOTUYECKU HEBO3-  YMEHBIMTUTH TPOYHOCTD 3TaHUS.

Puc. 10.39. BosseaeHune HacaHow TpyObl Puc. 10.40. BapnaHT KopeHHoI TpyObl
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Me4Hble Tpy6bI

Ta6nuya 10.2. PaccTosHne 0T Hapy»KHOI NOBEPXHOCTY CTEHbI
[0 1bIMOX0/1a

Paccrosuue,
KUpIuyein

ToJyHa CTeHbl,
KUpIuYen

2 1,5

Ecsn kmajgka cTeH BbIIOJIHEHA M3 CHJIMKATHOTO
KUPINYa, MJIAKOOJOKOB M GETOHA, TO YYACTKH,
r/ie IPOXO/UT JIbIMOBOI KaHaJl, BbIKJIA/IbIBAIOTCS
M3 KPacHOro Kuprmya tosmuHoit B 0,5 u Gostee.
Takue sxe pazMepbl 10JKHBI UMETb CTEHKH U T1epe-
TOPOZIKH MEXK/TY JIBIMOXO/IaMU.

Pacemorpum kimaaky HacagHbix TpyO. Mecto, Kyna
yCTaHaBIMBaeTcs HacaaHasd TpyOa, HasbIBaeTCs
neiikoil eun. B rmporiecce Kaaaku oHa He J0BO-
JIATCST HA JIBA-TPU PSiZIa JI0 Y€PIAYHOTO VT MEK/TY -
ATA’KHOTO MEPEKPHITHUSL. 3aJIBUKKA YCTAHABINBAET-
Cs1 B ITIETKe.

[Tpomomkast  KiazKy, —cjeaiTe  pacHiipeHue
Ha YPOBHE TIEPEKPBITHS, KOTOpoe (hopMUPYET yTOJI-
menvie Tpyosl — paciyiiky. OT Hee 70 KPOBJIU
Jyepes yepjiak MPOXOAUT CTOSIK TPyObl. B mecre,
rjie CTBOJI TPYOBI MIPOXONUT Yepe3 KPOBJIKO, Je/ia-
€TCsT HAITyCK M3 KUprmuda — Bbipa. OHA CIyKUT
IJIsT OTBOZIA aTMOC(EPHBIX OCAZKOB HA KPOBIIIO.
Heckonbko BbIllie YPOBHS KPOBJIM M3TOTaBJIMBA-
ercs 1eiika TpyObl, KOHEI] KOTOPOIl MMeET paciiu-
peHre — OroJIoBOK. JIJist 3a1uThl TpyObI OT 0K
U CHera, a TakKe JIJIs YJIydIIeHus TSITU HaJl Oro-
JIOBKOM YCTaHABJIMBAETCS KOHCTPYKITUST U3 KPO-
BEJIBHOW CTaJIN, KOTOpast Ha3bIBAETCS (DIITIOTAPKOT.

JlpivoBbie TpyObI (puc. 10.41), KoTOpbIe TIPOXO-
JISAT BbIIIIe TPYOBI, BHIKJIAABIBAIOTCS HAa U3BECTKO-
BOM WJIH [IEMEHTHOM PaCTBOPE, MOCKOJIBKY IJIMHA
MOJIBEPIKEHA BJIUSTHUIO aTMOC(HEPHBIX 0CAIKOB
1 MOJKET BBIMbBIBATbHCA.

Puc. 10.41. Tpy6a n ee 4actu: 7 — MeTann4eckuii Konnak;

2 — Or0JI0BOK TPYObI; 3 — LUEIiKa TPYObI; 4 — LIEMEHTHbIIA PacTBOp;
5 — BbIpa; 6 — KpOBNS; 7 — 00OpeLLeTKa; 8§ — CTPONuNa;

9 — cT08IK TpyObI; 70 — pacnyLuka; 77 — 6anka ¢ nepexkpbITuem:;
12 — n3onguus; 13 — AbIMoBast 3aJBKKa; 14 — LLeiiKa neyn

Pacmymka (puc. 10.42) BpIKIaBIBAETCSA C TTOCTE-
MEHHBIM HAITyCKOM Kuptiuya. [Ipu aTom pazmepsr
TpyOBI yBemunBaioTcst 10 53x53 cMm. Paciytika
1 BBI/[PA BBIKJIQ/[BIBAIOTCS C TAKUM PACUIETOM, UTO
10 KaKJOMY Psily OHU yJUTMHSIOTCST Ha 1/4 kup-
nya (6—7 cm) (puc. 10.43).
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Puc. 10.42. Knajka pacnyLuKi 11 Bblapbl — OOLLWIA BIAL TPYOb

w

Puc. 10.43. MNMopsgoska pacnyLku

5=
6=
7=

Boizpa BBIKTambIBaeTCST HA CTOSKe, MPU 3TOM
HIBBI TINATEJbHO TepeBsi3piBatoTcs. Ilocie mep-
BBIX 10 psAmOB BBIIPHI MOKHO HAYMHATDH KJIAIKY
OTOJIOBKA aHAJIOTUYHO pacirynike. B mpeziosken-
HOM nasiee BapuanTe (puc. 10.44) mpaBas cTopo-
Ha BBIJIPHI yiupsietcs Ha 1/4 kupnuya. Ha Bbisio-
JKEHHBIN OTOJIOBOK TPYOBI U BBIAPY HATMBAETCS
IIEMEHTHBIM PAcTBOP, KOTOPHIN 3arJaKUBaeTCs
U paspaBHUBAETCSI TaKUM 00pa3oM, 4ToObI CO3-
JIaTh CKOC JIJIST CTOKA BOJIBL.

Pacryiiky MOKHO TaKsKe M3rOTOBUTh U3 JKeje300e-
toHa (puc. 10.45). 1o ropasno Jierde KUPITIHOM
kaaki. TpyOy MOKHO U3TOTOBHUTH KaK Ha MECTe ee
OY/IyIIEro HaXOK/IEHWs], TaK M OTAEJbHO, a IIOTOM
YCTaHOBUTD. APMATYPOIl CITysKUT CTaJIbHAS TIPOBO-
JIOKa JIMAMETPOM 5—7 MM, JIJIsT KasK[IOW CTOPOHBI

6

Puc. 10.44. MopsiaoBka BbIAPbI



Me4Hble Tpy6b!

um i 6
5
6

Puc. 10.45. 13roToBnEHNE XEne300eTOHHON BbIAPbI: @ — 0nanyoka ¢ apmMarypoil; 6 — paspes NnTbl; B — NAUTa B NEYHO KNaaKe;
1 — ObIMOXOA; 2 — NeyHas Knaaka; 3 — apmartypa; 4 — 60pTukK; 5 — onany6ka; 6 — nnuta

IUTUTBI TPEOYETCSI 110 YeThIpe-TisATh MPYTKOB. Elite
7IBa TIPYTKA YHET /I YCTAaHOBKU HA KUPITUIHON
KJIQJIKe.

[lepen yxmankoi paciiyliky U3roTaBJIMBaeTCs Ol1a-
JyOKa, peKoMeH/yeMasi MUPUHA KaKIOoi 13 ee
CTOPOH He MeHee 25 cM oT JpiMa. ONTUMaTbHBIM
paccrosuuem cuntaercs 38 cMm. Ilo kpasim orma-
JIyOKY IPUOMBAIOTCST IOCKHU WA OPYCKHU, KOTOPBIE
OyIyT TIOMHUMATHCST HA/l HEll Ha BBICOTY, PABHYIO
TOJIIUHE TIUTHI (MIOJ] PACIyIIKY 3TOT pa3Mep
noJsKeH ObITh 5 cM u Gosee). Jlyist mpenorBpa-
MeHNsT TOoTaaHyst GETOHA MPU 3aIUBKe B KaHA
TpyObI BeTaBsietest (haHepa Uil J0CKA.

3aseiite pacTBOpoM onaysyOKy Ha BBICOTY, PaB-
HYTO ITOJIOBUHE TOJIIIUHBI U3TOTABINBAEMOTO U3-
JIeJINsl, 3aTeM yTpaMOyHTe CMeCh U 3aJI0KHTE ap-
Marypy, 4ToObI ee KOHIIbI He JOXOANJIN 10 KPaeB
mnThl Ha 2 cM. [locse aToro 3aBepimTe 3aIUBKY
1 BHOBb THIATEJbHO YIIJIOTHUTE U BprOBHHﬁTe
pactBop (puc. 10.46).

Paccmorpum pacriosioskenne TpyO Hajl KPOBJIEH.
JIbIMOBBIE TPYOBI JIOJIKHBI PACIIOJIATaThCsl Kak
MOKHO OJIMsKe K KOHbKY KpbIlini. BeicoTa, Ha Ko-
TOPYI0 TPpyOa MPEBOCXOIUT BBHICOTY KOHBKA KPbI-
M1, HAITPSIMYIO 3aBUCUT OT PACCTOSIHMSI JI0 MeCTa
ee BbIxoza (puc. 10.47).

a 6

Puc. 10.46. 13rotoBneHne: a — Bblapa B NnaHe; 6 — NONOXeHe
Ha TpyGe;

1 — CNe3HnK; 2 — Bblapa; 3 — neyHas Knaaka

Puc. 10.47. Boicota TpyObl 3aBUCIT OT €€ PACMONOXKEHVIS HA KpbILLE
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JlomyctuM, paccTostHie OT KOHbKA KPBIIIU /10 Me-
cra BbIxozia TpyObI (110 MepIEeHINKYJIISIPY, TTPO-
BeJIEHHOMY Ha IJIaHe K KOHbKY KPbIIIN U3 TOYKU
BbIXOza TPyObI) cocrasisier g0 150 cm. Torma
OTOJIOBOK BBIBOAMTCS Ha 50 cM BbIllle KOHbKA
kpoitu (puc. 10.48). OToI0BOK BBIKJIAIBIBAETCS
JI0 YPOBHS KOHbKA, €CJIN 3TO PACCTOSTHUE COCTaB-
aser 150-300 cMm. B smo6om ciaydae Tpyba 1moz-
HUMAeTCs HaJi YPOBHEM KPBIITM KaK MUHUMYM
Ha 1,5 M. Eciin B6Jin31 IBIMOBBIX TPYO HAXOASITCS
BBICOKUE JIEPEBbSI C TYCTOH JIMCTBOIL, TO TPyOBI
HapaImBaioTcss acOOIEMEHTHON WM CTaJbHOI
TpyOOii, 4TOOBI M36EKATH OMPOKK/IBIBAHUS JIbIMa
BETPOM.

Acb6oriementapie TpyObr (puc. 10.49) ouensb Jer-
Kue, TIPOYHbIe ¥ He uMeloT mBoB. OHM ycTaHaB-
JINBAIOTCS HA OCHOBAHWM M3 KUPIIMYHON KJIa[KH
1 KeJ1e300€TOHHOM TLINTE.

[To KpasimM TUIATHI [IeJal0TCss GOPTUKU st 13-
rotopjenusi pacnyiku. [lycroe mpocrpanctso
MesKy OOpTUKAaMU U TPYOOI 3achIaeTcsi MITAKO-
6eToHOM, 3eMyiell min meckoM. Tpyba moJuKHA
ObITh IIPOYHO 3aKperieHa Ha vepzake. [luist Hee
U3TOTaBINBACTCA KBaJpaTHAs WM KPYIJasl Bbl-
ipa, KoTopasi GbIBaeT MOHOJUTHON WJIN U3 J[BYX
nosioBuH. Ilox BBIIPOI ycTaHaBiauBaeTcs CTaH-
napTHLIA cae3nnk. CBepxy Ha TpyOe 3aKkperiisi-
eTcs KoJIIaK.

Bonbwe 3 m

Puc. 10.48. PacnonoxeHue Tpyd Ha KpbilLie
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K coxanenuro, acbectoBbie TPyObI UMEOT Psijt
HegocTaTKOB. Hampumep, manyio TOJMMHY cTe-
HOK, YTO IPUBOIUT K OCTBIBAHUIO 1 06Pa30BaHUIO
KOHJIeHcaTa. B ¢Bst3u ¢ aTum acGectoBbie TPYOBI,
MPOXO/ISITIE Ha Yepjlake W BBICTYIAIOININE Ha/l
Kkpoitieit, yremisiorest (puc. 10.50).

1

Puc. 10.49. AcbouemeHTHbIe TpyObl: 7 — Konnak; 2 — Bblapa;
3 — Kposng; 4 — Tpy6a; 5 — 06MULOBKA; 6 — 3ANONHUATENb;
7 — 60opTOBas NnTa; 8§ — nnnTa; 9 — neyHas Knaaka

Puc. 10.50. AcOecToBble TPyObl, 00I0KEHHbIE KPNNYOM



KoHcTpyKums neven

KoHcTpykuusa neyen

I[JIH BO3BeJIeHUST Iledyell He3aBUCUMO OT KOH-
CTPYKTHUBHDbIX 0CcOOEHHOCTEH U pa3MepoB ucC-
IOJIb3YIOTCA IIOYTH OJMHaKOBbIE TEXHOJIOTHUYE-
CKHE ITpUEMbDI.

I[Ipeskae yem HayaTh PabOTy, BHUMATEIbHO U3Y-
4uTEe JOKYMEHTAIUIO 110 BBIGPAHHOMY THITY TIEYH.
Kiazky BeayT TOJBKO CTPOTO IO TIOPSITOBKAM.
Hesb3st M3MEHSITh KOJIMYECTBO U PasMepbl ibi-
M0OOOPOTOB B GOJIBINYTO MJIK MEHBIITYIO CTOPOHY.
[Tepen HauaoMm pabOTHI 3aTOTOBLTE BECh HEOD-
XOJIMMBIIT JIJIST TOTO MHCTPYMEHT M MaTEPUAJIbI,
pasMecTuTe UX Ha paboueM MecTe.

[lasee paccMOTPMM HECKOJIBKO BapUaHTOB Jie-
TaJbHOU KJIAJIKU TIeUell.

e

Paamepsbr: 102x64x77 cm ([IxI1IxB). Macca —
okosio 650 kr. Teroormaya TIUTHI MPU ABYX
Tornkax B cyTku — 600 kkas/u (puc. 10.51).

MarepuaJibl: OOBIKHOBEHHBIN Kuprud — 175 1T,
ruHa — 3 BeJpa, IeCOK — 2 BeJpa, TIPeITONoY-
HBII1 JINCT KPOBEJIbHOI cTasn — 1 1IT. pa3dmepom
70x50 cM, JUCT KPOBEJIHHOU CTaau MOJ ILIU-
Ty — oauH pazmepoM 64x102 cM, cTpouTeThHbBII
BOIJIOK — 1 KT, 06Bsi3Ka (yrosok 30x30x4 Mmm) —
3,32 M, crasmbHas jieHTa (25x15 mm) — 120 cwm.

[Teunbie TPUOOPBI:  KOJOCHUKOBask — pemieT-
ka — 18%25 cM; Tonmounast nBepka — 21x25 cm;

AITIIII SIS
ISIIIIIIIIS,

Puc. 10.51. KyxoHHas ninTa ¢ ayxoBKOR: 2 — 0OLLMIA BUL, 6 — BEPTUKANbHbIE PA3pesbl;
1 — 4UCTKa; 2 — AyX0BKA; 3 — TONMBHIK; 4 — NOAAYBaN0; 5 — BOWMOK, NOKPbITHIA KPOBEMBHOM CTamb)
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NOJlyBaJibHAass W TPOYKMCTHAS JIBEPKU —
14x13 cm (2 mT.); YyTyHHBIE COCTaBHBIE TIJIN-
Tl Ha aBe KOH(pOpku — 18x53 cm (5 1mr.);
ayxoBoil mikad — 35%x35%x45 cMm; apIMOBast
3a1BIkKa — 13x13 cm.

Haumnaiite paboTy ¢ YKJIaJKd IIPOTHUBOIIO-
JKapHOTO C¢Jios. BOWI0K BBIMOUWTE B pacTBOPE
U3 TJUHBI U CJOKUTE BIBOE, CBEPXY IOKPOITE
€ro JINCTOM KPOBEJIbHOW CTaJIH, 3aTeM TpubeiiTe.
Bce nucTei roTOBBTE 3apanee, BbIpe3asi UX MO pas-
MepaM 1euu. PasmeTbTe Ha KPOBETBHOU CTAIU
opmy meun n HauMHANTE KJIACTb TEPBBIA PSIIT
(puc. 10.52).

[TopsiIoBKA BBITJISIAT CIELYIOMNAM 06Pa3OM.

IlepBbIii psAx — BejieM KJIQ/IKY B COOTBETCTBUM
¢ TOpP4A0BKOM. /Iy 3TOTO MCTOJIb3yeM 11eJIbli
KUPIUY, HO MOKHO BBIKJIQJIBIBaTh TOJBKO Ha-
PYJKHBII PSIJI U3 T1€JIOTO KUPINUYA, a CepelunHy
MacTepPUTh 13 MTOJOBUHOK.

BTOpOﬁ TAaKK€ BbIIIOJHAETCA COTIJIACHO TOPAA0B-
Ke, IIBbI THIATEJbHO IIEPEBA3BIBAIOTCA.

Tpertuii ps — BBIKIAIIBAEM C PACYETOM, YTOOBI
0CTaBaJIOCh MECTO JIJ1sT COOPA 30JTbI M CAXKI C YCTa-
HOBKOW TIPOYMCTHON JIBEPKU (IIPU MOHTaKe OHA
OonupaeTcs Ha BTOPOU Psif).

YeTBepThIil psij| SBJSIETCS CJAOKHBIM. B 3amHeit
CTEHKe CJIE[[yeT OCTABUTh OTBEPCTHE, YTOOBI MO-

Puc. 10.52. lopszoBKa Knaku KyXOHHON NANTbI C yXOBKOW
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TOM ITPUCOEANHUTD ITUTY K ABIMOXOY. [TocTaBuB
KUPIUY Ha pedpo, Mbl MOJIy4aeM TIePEeropojiky.
Meskty KIagKoil BHYTPU €YU ¥ STUM KHPITHYOM
ob6pasyercst  cBoboiHoe mpoctpaHcTBo (13 cm).
B OyayiieM OHO cTaHeT KaHAJIOM ISl OTBOJA
FOpSIYMX Ta30B M3-TIOJ JYXOBKU K JIBIMOXOZLY.
YcranasiuBalite IBEPKY Ha MPEIbILYIIEM PsILY,
B 9TOM 3aKJIajibIBaliTe MOIyBaIo. YTJIbl KUPIIU-
yeil y BBIXOJA 3aKPYIJISIOTCS WM CKAITMBAIOTCH.
CrpesikaMu Ha PUCYHKE TIOKa3aHbl MECTA TIOKJTIO-
yeHust K ApiMoxoy (em. puc. 10.52).

Ilareiit psig moxok Ha dYeTBepTHIA. JIBepka
YUCTKU TIEPEKPBIBAETCS B TIPOIECCE KJATKM.
[Teperoponky He ctaBUM (TIOCTAaBJIEHHOTO paHee
Ha peOpO KUpIMYa XBaTaeT Ha ABa Psia, yJo-
JKeHHBIX iamms). [IyHKTup B mopsiioBke 0060-
3HAYaeT MeCTO /I ycTaHOBKM ayxoBku. [{mdpa
100 o3Hayaer, 4TO JYXOBKY HEOOXOAUMO YAATIUTH
ot crerku kaaaku Ha 10 cm. TloamyBano numeer
pasmepsI 26x26 cM.

Illecroii psim — mepBOHAYAJBHO IO JIMHUSM
pa3MeTKH Ha TOHKOM CJIO€ PACTBOPA U3 TJTUHBI
ycTaHaBauBaetcst ayxoBka. Ilocse atoro nHa-
yuHaeTcs kKiaaaka. /las dbopMupoBaHusS IBYX
KaHaJIOB (HA MOPSIIOBKE 0003HAYEHBI YePHBIMH
TPEYroJIbHUKAMHU MEXKIY JAYXOBBIM TIKahom
U CTEHKOW IeYn) Ha PacTBOPE CaMbIM KOPOT-
KM peOpoM CTaBUTCA KUpHud. Ero MOJKHO
XBaTUTH (110 BBHICOTE) HA YETBhIPE CJEAYIONIUX
psina kaanku. Ecoiv kuprnuya He XBaTaeT, TO J10-
6aBJIsIeTCSI KyCOK HEOOXO0AMMOI TOIIMHBI (BbI-
cotbr). OcraBjieHHOE paHee OOJBIINOE TTOILyBa-
JI0O yMeHbIaeTcsd B pa3Mepax g0 13x26 cm. Ito
3aBUCUT OT rabapuUTOB HMCIIOJb3YyeMON KOJOC-
HUKOBOW PENIeTKH.

CeapMoil pAx KiazeTcss ¢ y4eTOM TOTO, YTO
Ha IecTOM OblIa YCTaHOBJEHA KOJOCHUKOBAs
pererka. [IpumbIikaroriye K Heil ¢ 00enx CTOpoH
KUPIIUYU CTEChIBAIOTCI — TaK Y/IAeTCS MOJYyYUTh
OTKOCBI, HeOOXOIUMbIE /IS TIepeMelenust (CKa-

TBHIBAHMs) TOILIMBA Ha pernieTKy. IToObl LyXOBKa
CO CTOPOHBI TOIUIMBHUKA HE MPOTOPAJIA, BILIOT-
HYIO Tlepe]l Heil BBIKJIQ/[bIBACTCsl CTeHKA U3 KUp-
u4a, MOoCTaBJIeHHOro Ha pebpo. Mcmomnbayercs
pacTBOp U3 TJIVHDI.

BocbsMoii pa BBITIONTHSIEM COTJIACHO TIOPSITOBKE,
YUUTBIBAsl, YTO B HEM yCTAaHABJIMBAETCS JBEPKa
TOIUIMBHUKA (OIUparoIiasicss Ha CeIbMOM Psii).
Pasmepsbl OT 1BepKH /10 CTEHKU — 26X52 cM.

JleBSTBIN psA/T BBHITIOJNHSETCS 110 aHAJOTUH C BOCh-
MBIM, Pa3HUIIA TOJBKO B IIepeBA3KeE IITBOB.

Hecarsiit knazerca no nopsinoske. Mcmosb3ys
eIl KUPIUY U TPeXYeTBEPTHON, mepeKpoiiTe
KaHaJ, MPOXOSITINN 32 3a/lHEH CTEHKOW 1yXOB-
ku. OcraeTcst TOJBKO OJIMH, HaXOAsAMIHiics ¢ 60-
KOBOI1 cTopoHbl. Ileperopojgka mMexay TONKO
U YXOBKOW TIOCJI€ 3aBepIIeHWs KIAJAKUA Psijia
JOJKHA CTaTh Bbilie AyxoBku Ha 10—15 mm.
YroObl ra3pl ObICTpPee MepeMeIainch U3 TO-
IJIMBHUKA 10J UyTYHHBIH HACTWI, Pedpo
1eperopo/Iku (Co CTOPOHBI TOIIKK) CTEChIBAETCS
Ha KOHYC.

B oauHHAAIATOM PSIAY KJaJKy BEIEM CTPOTO
mo ypoBHO. Ha 9TOT psifi KiaseTcst 4yryHHbIIH
HacTul. IlepekpbIBalOTCS ABEPKM TOIOK ¥ Y-
XOBKH. Ha maHHOM psSIy yCTaHABIMBAETCS
o0Bsizka  (HEOOXOAUMO IIPOKOHTPOJUPOBATD,
4TOObI  BCE KJSIMMEDPBI TLJIOTHO OIMPAJIUChH
Ha fecatbiii psax). OT 9Toro BO MHOTOM 3aBUCHUT
MIPOYHOCTh KJaAKu psiga. Ilocie 3aBepiieHus
OOBSI3KM OCTAETCSI TOJIBKO OJINH BEPTUKAIbHDII
KaHaJl. 3aKOHYMB KJIAJAKy JaHHOTO psja, II0-
KpOWTe BEPXHIOI YacTh JYXOBKU CJIOEM TJIH-
HSHOTO pacTBopa ToMKUHON 15—30 MM, 4TOObI
3alUTUTh OT OBICTPOro HporopaHust. PactBop
pacrpenessieTcst TakuM 06pa3oM, 9TOOBI MEKITY
JIYXOBKOU U YJIOKEHHBIM YYTYHHBIM HACTUJIOM
octaBajicss KaHaji (CcBOOOAHOE IPOCTPAHCTBO)
BBICOTOM 7 cM 1 OoJiee.
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JBenaauarsiit psx, nociaennuii. Ero moutu
He BbIKJIa/biBatoT. Ha aTom atarme ycraHaBimBa-
€TCS YYTYHHBIN HAacTU (OH KJAJETCS Ha TJUHS-
HBI pacTBOp). Hactusn nosmken pacnosnaratbes
TakuM 00pa3oM, YTOObI OlHa M3 KOH(MOPOK pas-
Melanach Hajl TOIKOM.

OTonuTenbHo-BapoyHas nevb

OronurenbHo-Bapounass 1edb (puc. 10.53)
3aHMMaeT Topa3fio MeHbIlle MecTa, YeM JIBa OT-
JIeJIBHBIX YCTPOMCTBA, U yI00HA B 9KCILIyaTaIlHH.
Ceromast cyrecTByeT O0JbIlloe pasHooOpasue
TaKUX TeYell, OHU OTJINYAIOTCS TEMJIOTPOU3BO-
JINTEJIbHOCTBHIO, pa3MePaMU M KOHCTPYKTUBHBIMU
pemenusmu.  KII/[ wcrmonb3oBanmst ropsdmx
rasoB B TakKKX Iiedax Oojiee BBICOK. [IJisi oTBOIA
B aTrMocdepy 3araxoB, BOSHUKAIOINUX B ITPOIlecce

10

MIPUTOTOBJIEHUS TTUIIH, B BADOYHOI KaMmepe ecTb
BBITSKKA. /[Ba IbIMOX0/1a TIO3BOJISAIOT UCIIOJIb30-
BaTh IeYb Kak 3UMOIi (TOpsiume ra3bl, OTBOAUMbBIE
OT IJTUTBI, IPOXO/AT MO KaHajlaM U HarpeBaloT
1eyb), Tak U JieToM (ra3bl HANPSIMYIO yXOJST

B TpyOY).

PaccMOTpuM KOHCTPYKITHEO OOBIYHOM OTOIUTETHHO-
BApOYHOII ITeyn.

Pasmepbr — 102x64x224 cm. Macca Ge3 TpyObr —
1900 xr. Ternoornaya — 2800 kkas/4 (1Ipu ABYX
TOTIKAX).

Marepuaubi:

O xpacHblif kupnua — 397 mt,;
[ OrHeynopHbIii (TYTOTIABKUIA ) KUPITY — 68 11T,

a

Puc. 10.53. 06bl4Has 0TONUTENbHO-BAPOYHAS NEYb: @ — 0OLLNI BT, 6 — BEPTUKANbHBIE PA3Pesbl;

1 — 4UCTKA; 2 — CaMOBAPHIK; 3 — 3UMHSS 3aBUXKKA; 4 — NETHAS 33[BIKKA; 5 — 3UMHIN XOL; 6 — NETHWIA X0, 7 — BEHTUNSLUS;
8 — T0N04Has [Bepb; 9 — HyryHHas nnuTa; 70 — AbIMOBAS 3aABWXKKA 151 3aKPbIBaHNS neyu; 77 — cTanbHble nonockl 50x5 M
AnHoi 500 Mm; 72 — KnpnnyHas Knaaka Ha pedpo; 73 — ruaponsonauns; 74 — yposeHb nona; 75 — yronok
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o0bIYHAs TJIMHA — 8 BeJep;

OTHeyIOpHas IIHa (¢ MaMoToM ) — 34 KT
craibHas mosoca 50x5 Mmm — 1 Mm;

ecoK — 4 BefIpa;

KPOBEJIbHAS CTaJIb JIJIs TIPETOIIOYHOTO JINCTa —
5070 cm;

ctasibHON yTO0K 30x30%x4 MM — 2 M;
crajbHag JeHrTa 25x15 Mm — 2,2 Mm;
rugpousossiias — 1,5 M2,

o000 00000

ITeunbie npuOOPHI:

KOJIOCHUKOBasI pererka — 250x252 mw;
TorouHas aBepka — 250x205 mwm;

crajbHas mojocoBas JjeHTa 650x20x1 MM
(21mr.) m 1300x20x1 MM (2 miT.);

nBepku 13x14 cm — 4 mit,;

JIBEPKA Ha BEHTUJISIIMOHHBINA KaHaa — 130x75 My,
IBIMOBBIE 3anBIKKI 13x14 ¢cM — 3 mT.;
YYTYHHBIN cOCTaBHON HacTu 36x41 cm — 1Be
IJITHI ¢ KOH(MOPKOIA;

IUTATA YYyTYHHOTO HacTuia 6e3 KOH(MOPKU —
19x41 cwMm;

6aska U3 cTabHOrO yroska 50x50x5 MM —
0,62 M (17151 TIEpEKPBITHS BAPOYHON KaMephbl);
meTau — 4 1it.;

3aTBOP /IS IBepKU 1Kada — 1 mT.;

JIBePKa C paMKOW JIJisi BapOUYHOU KaMephl
51%x35 c¢m — 1 .

o000 0O O O0O0oo0 o000

Kax yroMuHasoch Bblliie, OrHEYTIOPHbIA KUPITHY
WCIIOJIb3Y€EM JIJIsT KJTAJKU TIePBBIX KAHAJIOB ¥ Ya-
creil TOIJIMBHKUKA, KOTOPBIE TIOJIBEPraloTCsl CUJTh-
HOMY Harpesy. [Ipu OTCYTCTBMM TaKOTO KMPIINYA
MOJKHO B3SITh OTOOPHBIIT KPACHBIIL.

[Teub ycranaBimBaeTcsi Ha (byHAaMEHTEe, KOTO-
PhIit HA B psjia KIaJAKA He JOXOAUT (TI0 BBICO-
Te) 10 ypoBH# nona. [locye 3aBepinenns Kiajgiku
(byrmamenTa 1o ero Bepxy yJ0KUTe TIEPBBIN P
M3 KUPITMYA, BBIPOBHSB €T0 10 YPOBHIO. 3aTeM
VKJIQ/IBIBAETCST THAPOUIOJISAINST U3 JIBYX CJIOEB
TOJISI, TIOTOM BTOPOU PAA KJIAJIKHU, BBIXOAAIAN

Ha ypoBeHb Tosia. bosbmuii addexr moctu-
raetcs YKJIAJAKON WM30JAIUN B JABYX YPOBHSX,
omH u3 KOTopbix HAa 10—15 cM BbIle ypOBHS
3emuin. [locsie 9TOTO MOKHO HaUaTh KITAJKY TT€4YH
(puc. 10.54).

PacemoTpum nopsiioBKy.

IlepBblii psix — KJ1a/1Ka BeJIeTCs 110 YPOBHIO U yTOJIb-
nuky. CripaBa OT TleUd yCTpamBaeTcs TIOTyBAJIO
(3ompHAst kamepa). Hampotus Hero (¢ mepenneit
CTOPOHBI TIeUN) [UIsT KJIQJKU OepeM TpexdeTBepT-
HOU Kupru4. BHyTpeHHUE CTOPOHBI CTECHIBAIOTCS
Ha KOHYC (B HaIllPaBJIEHUH KaMePbl) [UIsT y106CTBa
BBIOUPAHUST 30JTbL.

CHavasa ycTaHaBJIWBaeTCS JIBEpKa MOyBaJa.
ToJIbKO MOTOM BBIKJIA[BIBAETCST BTOPOM Psifl, 00-
paTtuTe BHUMaHUe Ha TTBHI.

Tpetuii psix — KJajgKa BelEeTCs COTJAaCHO MOPs-
noske. Heobxoaumas ¢opma mojaysajia 10CTH-
raeTcs CTeChIBaHUEM KUpIU4Ya ¢ 06enx 6OKOBBIX
CTOPOH. BhIcOoTa KTaKM TPETHETO Psijia COBITAIa-
€T C BBICOTOU paMKH MOJI/TyBaTbHON JIBEPKU.

YeTBepThlil pAA HAUMHAIOT BBIKJIA/bIBATD C Jie-
BOIl cToponb! 1eyn. CTaBUTCS /1BepKa YUCTKU.
[lanee kyagka BefeTcd COIVIACHO IIOPSIIOBKe.
JlBepka mojiyBasa mepeKkpbIBaeTCs KUPIUYOM.
OTBepcTuio Hajl 30JbHUKOM (CBEPXY) MPHUJAET-
cs hopma KBajgpara. ITO JOCTUTAETCS KITAJKOH
JIBYX KMPIIUYel, O/lNH U3 KOTOPBLIX CKAJIbIBACTCS.

Ilareiii panx noxox Ha yerBepThiil. C nepeaneii
CTOPOHBI IIeYN YKJIQ/IbIBAIOTCS IIJIAIIMS /IBa KUP-
[I14a, YTO CY>KaeT OTBEPCTHUE HaJl 30JIbHUKOM ellle
GoJrblIre.

Ilecroii psim BBIKJIAIBIBACTCAS U3 OTHEYTIOPHO-
ro kupnuya. C mepejHeil CTOPOHBI 1eYn Iepej
KOJIOCHUKOBOW pelneTkoi (1epes; oTBepCTUEM
HA/I30JTbHUKOBOI KaMepbl) KUPITNY CTEChIBACTCSI.
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Puc. 10.54. MopsgoBka 0TONUTESNbHO-BAPOYHOI Neyn
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ITO HEOOXOAMMO JIJIsI YJIYUIICHHS] CKATHIBAHUS
TOIJIMBAa Ha pemteTky. KosocHukoBasi pererka
VKJIa/IbIBAETCST HA TSITBIN PsAjl KJAaJKu. B nectom
psiy ocrtasiisiercst 3a30p B 10—15 MM 1o Bcemy
MepUMETPY pereTKu (7151 KOMIIEHCAIIUN PACIITu-
peHusi MeTassia B Ipollecce HarpeBa), KOTOPbIN
3aITOJTHSIETCS TECKOM MJIU 30JI01.

Cenpmoit psaxg — corsacHo mopsjioBke. Kanan
B hopme OykBbI «II», ycTpoeHHbIil panee, mepe-
KPBIBAETCS KJIAAKON Tak, 4YTOOBI OJIYYII0Ch TPH
HOBBIX KaHaJsia: OJWH OOJIBINOI B TOJITOPA KHUP-
MYa U JIBa MaJibiX KBajpaTHbIX (13x13 cm) pas-
MepoM B Tiosikuprinya. /lasmee ctaBuTCsS TomouyHast
JIBEPKA, KOTOPas OMUPAEeTCs W 3aKPeIiseTcs
Ha IIeCTOM PSTY.

BocbsMmoii 1 1eBATHII pSAbI OTJINYAIOTCS OT TIpe-
IBIYIIETO TOJBKO TepeBsi3koil mBoB. CTeHKa,
KOTOpasl OT/essIeT TONKY OT KaHaJsa (AeBAThIi
psin), B BEPXHeil 4acTu ¢ 06eUX CTOPOH CTECHI-
BA€TCS Ha KOHYC JIJIsI TOTO, 9TOOBI 00ECTIeYnTh
HanOoJiee TIJIABHBIN TEPeXo/[ Ta30B, OTBOM-
MBIX W3 TOTKU, B 3TOT KaHaJ (paszpe3bl b-b
u A-A).

B necsarom pAxy kianka Benercs U3 OTHEYIOP-
HOTO KHUPIIMYa OYeHb POBHO, O] KOHTPOJEM
YPOBH$, TaK Kak OH SBJISIETCS OCHOBAHUEM JIJIsi
VKJIQJIKM 4YyTyHHOTO HacTuia (¢ OJHOKOH(DO-
pouHoil 1mMTON). B Xome Kiasku aTOro psjaa
OCTaeTcsl TOJBKO /[Ba KaHaja, KOTOpble MMEIOT
KBa/[paTHOE CcevYeHue U TEePeKPhIBAIOT TOIMOY-
Hyto aBepKy. Hanporus tonnusHuka (y 3asHei
CTEHKM) JiBa KHUPIIMYA BbBIJIBUTAIOTCSI BHYTPb
medyn Ha 2 cM. ITO OOYCJOBJIEHO pa3MepamMu
YYTYHHBIX IUTUT, KOTOPbIE TIPUMEHSIOTCS /ISl Ba-
pouHoil kamepbl. OHM HECKOJIBKO KOPOTKOBATBL
Oco6eHHOCTh — Pa3Mepbl KJIAAKK JECATOTO Psijia
yKa3aHbl B CAHTHMeETpaXx.

OMHHAAIATHIA P BHIIOIHSIETCS 13 OOBIYHOTO
kuprmyda. C J1eBoil CTOPOHBI, TaK K€ KaK B IIPEIbI-

NYTUX psifiaX, ocTaeTcs /iBa KaHana. OTBepcrue
HaJ TOTKOHM TepeKpbIBAeTCS UYTYHHBIM HACTH-
goMm. IloBepx HacTuia BejeTcsl Kiajka. 3a30p
MeJK/Iy HAaCTUJIOM M KJIQIKOH (2 cM) TToJiydaeTcs
myTeM cpybaHust KpOMKK Kuprinya (paspessl A-A
u b-b). C onopoii Ha jiecATbiil Psiji B 9TOM ycTa-
HaBJIMBAETCSI M 3aKPETIsieTCsl IBEPKAa BapOUHOI
Kamepbl (57x41 cm).

JIBenaanaTelii psaa — coryiacHo opsioBke. Kaji-
paTHble KaHAJIbI OOBEUHSIOTCS B OJUH TIPSIMOY -
TOJIBHBIN, JIJTUHA KOTOPOTO COCTaBJISIET TIOJITOPA
KUPITMYa.

B TtpunaamatoM psaay npsIMOYTOJLHBIM KaHaJ
MEePEKPBIBAETCS C TIEThI0 00PAa30BAHUST IBYX KBa-
npatabix (13x13 cm).

YeTpIpHaAUATBIH PAA  KIQJAETCI AHAJIOTUYHO
npenbiyieMy. B Hem yctanaBiImBaeTcs 3aBUK-
Ka, UcIosbdyemas JeToM (B TOT HepHuo/i, Korja
neyb He TpeOyeTcst HarpeBarh).

IIsaTHaamaThIil psAA — AHATOTUYHO TIPEIbIYIIe-
My (obparure BHUMaHWe Ha TEPEBSI3KY IIBOB).
B mporiecce kmamku TepekpbIBaeTCsS 3a/[BUKKA,
VKJIQJIBIBAETCS CTATbHOM yTOJIOK (50x50x5 MMm)
JqumHON 62 cM. Ha ypoBHe BepxHel 4acTh paMKu
YCTaHOBJICHHOI /IBEPKH TIepeKpbIBAeTCsl BepX Ba-
POYHOII Kamepbl.

IMectHanuatelii — 110 nopgaoBke. B atom psny
B IIpollecce KJIaJIK1 TIEPEKPhIBAETCS JIBEPKA Ka-
MEPBI, B ITOCJIe/IHEN BBIKJIAIBIBAETCSI OTBEPCTHE,
u B Hero MoHTupyetcs aBepka (130x75 mwm).
Ee nasznauenuwe — yjajieHue 3amaxoB, rapu
U 1apa, a TakKe BEHTUJISIIIUST BAPDOUYHOW Ka-
MePHI.

CeMHaauaThiii — coryiacHO TOpsiIoBKe. B xome
paboThI TIEPEKPHIBAETCS YCTAHOBJIEHHAST JIBEPKA,
HaJ[ BEPXOM KaMePbl YKJAABIBAIOTCS CTAJIbHBIE
1oJ10¢h (50x5 MM 1 ymHO# 50 €M) B KOJTMYeCTBe
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2 mT. BrnocsencTBum 1Mo HUM TePEKPBIBAETCS
BepX BapOYHOI1 KaMepbl.

Bocemnazuatplii 1 JeBATHAAUATBIN PAIBI 11epe-
KPBIBAIOT BapPOYHYIO KaMepy CBEPXy TakuM 00-
pPa3oM, UTO C JIEBOM CTOPOHBI TIEYW OCTAIOTCS /IBA
KaHaJla, UMeINX B TTPoeKInK GopMy KBajpaTa.

[Tocsie 3aBepiieHust KAajKy ABAALATOrO psaa
OCTAaeTcsl TOJBKO OJWH KaHaJ KBaJ[pPaTHOTO
ceueHuns. Ha mMaHHOM Py yCTaHABIMBAIOTCS
U 3aKPEIISIOTCS YUCTKA, 3aJBUKKA JJISI 3UM-
HEro BapuaHTa HKCIUIyaTalliy [MeYd U J[BEPKa
mist TpyObl camoBapa. CBepxy Ha HEPeKphITYIO
BapOUYHYI0 Kamepy (BHYTPHM KJIQJKH) yCTaHaB-
JuBaeTcs Ha pebpo mapa kuprmyeil. IIpu sTom
HY’KHO OTCTYIIUTH OT TiepeHeil creHku Ha 11 cM,
a oT 3a7iHell — Ha 4 CM.

JBamuarh mepBbIid PSA BEAETCS aHAJOTUYHO
aBaaromy (cobuogaiiTe IepeBs3Ky).

B aBaauate BTopoM psiay B IpOIEcCe KJIaIKH
C JIEBOW CTOPOHBI IeYr BHOBb 00pa3yeTcst /Ba
KBaJIPaTHBIX KaHasa. YCTAaHOBJIEHHbIE 3a/BVIK-
KU U J[BEPKHU mepekpbiBaiorcs. Kimagka BHYTpH
ey BeAeTcss Ha peOpo TakuM 0OpasoM, YTOObI
copMupoBaTh TPHU KaHAIA, PA3MENAONIXCsI
npogosbHo. [lupuna cpennero kanama — 5 oM,
JBYX Kpaiinnx — 1o 11 cm.

JBaguaTh TpeTuii psij — KBaJpaTHble KaHAJbI
C JIEBOW CTOPOHBI OcTatTcs. JITMHHBIE KaHAJIbI,
MPOXOJISIIIIUE B CEPe/INHE, TePEeKPBIBAIOTCS TI0TIe-
PEYHOUN KUPIUYHOM CTEHKOU (MaTepuas CTaBUT-
cst Ha pebpo), hopMUPYsT /IBa TPSMOYTOJbHBIX
KaHasia. BHyTpU HUX, B CBOIO ouepeb, Ha pebpo
YCTAHABJIMBAETCS KUPITUY HA PACCTOSHUM, yKa-
3aHHOM B JIBaJIIIATOM PSILY.

JlBaguaTh 4yeTBEPTHI pAA — aHAJTOTUYIHO JIBal-

1aTh TpeTheMy (00paTuTe BHUMAHIE HA TEPEBSI3-
Ky TITBOB).

184

JlBaanaTh NATHIN 1 IBAIIATh MIECTOM PSAbI aHA-
JIOTUYHBI JBa/IaTh BTOpoMy psay (cobiomaiite
MepeBsI3KY 1BOB).

B aBaanath ceapMoM psiiy OCTaBbTe C JIEBOU
CTOPOHBI TOJILKO OJIMH KaHaJl KBaJpaTHOTO ceve-
nust (13x13 cm). Ha paBHoM paccrostHuu ofuH
OT JIPYTOTrO U OT CTEHOK Ie€4r BHYTPU Hee yCTa-
HABJIMBAIOTCS HA peOPO TPU KUPITHYA.

JIBagnaTh BOCBMOI1 PSi/T — aHAJIOTMIHO ABA/IIIATh
ceabmomy. CobutiozaeM IepeBsI3Ky 1IBOB.

B Ba/iiaTh A€BATOM PSILy OCTAETCST OIMH KBa/[PaT-
HbIli KaHau cieBa (13x13 cm). C smieBoii cTopoHbI
(aT0 MepeHsist cTeHKa), yTonuB Ha 50 % WX JAJTHHBI
BHYTPb TI€UH, YJIOKHUTE Mapy KUPIMYeH, OIpast
Ha Te, KOTOpbIe paHee ObLIN YJI0KeHbI Ha peOpo.

Kranka Tpuanaroro psiia nepekpbiBaeT Terio-
BYIO KaMepy. B Hem ycTaHaBImBaeTcst 3a/IBUKKA,
3aKpbIBAIOIast TeYb B IEJIOM. JTa 3a/BIKKa 3a-
KpeIuisieTcsl HaJl KBajipaTHBIM KaHajoMm. Mecra
YCTAaHOBKHU KUPITYA OTMEYEHBI B TTOPSIIOBKE.

Tpumuarh NepBblii 1 TPUAIIATb BTOPOU PAIIBI — CO-
rimacHo nopszgoske. Ilocse 3aBepiieHus: Kiaajku
HaJl TETIJIOBOM KaMepol y TIoToJiKa (HaJ[ BEPXOM
1eyn ) Bbl Oy1eTe UMETh TPH Psijia. ITO B IOJKHOM
Mepe 06ecTieunBaeT MoKapHyo 6e30IacHOCTb.

Tpuauars TpeTUid 1 TPUAATH YETBEPTHIA PAIABI
TOKAa3bIBAIOT MOCIE0BATEIBHOCTD KJIAJKU TPY-
ObI C JBIMOBBIM KaHAJIOM KBaJPaTHOTO CE€YEHUs
(13x13 cm). Knagka B yeTsipe kuprmya. YeTHbie
1 HEYeTHbIE PSIbI KIQLyTCS OIMHAKOBO C yUETOM
MTePEBSI3KH IITBOB.

Takum o0OpasoM, uMest mepej; riasaMu Mmoapo0-
HYIO TIOPSZIOBKY M€Y, MOKHO CaMOCTOSITEJIBHO
BBLJIOKUTDH ee. [J1aBHOEe — MMeTh HeOOXOIUMBII
Matepual, pabounii MHCTPYMEHT, OTPOMHOE JKe-
JlaHue, HEMHOTO TEPIEHUS U CTapaHUs.



lpocyLuka neyemn nocne Knagku

lMpocyluka neyen nocne Knagku

[Tocsie Toro kak Tieub BBLJIOXKEHA, €€ HAI0 IPO-
CYIINUTB, TIOCKOJIbKY B IIBaX ellle MPHUCYTCTBYET
orpejieJIeHHoe KOJIM4ecTBO Biard. EcrecTBeHHyIio
CYIITKY OCYIIECTBJISTIOT TIyTeM OTKPBIBAaHUS BCEX
ITBEPOK, BBIOMIEK, TTOMYBal M OCTABJSIOT TeYb
B TAaKOM BHJIe IPUMEPHO Ha ceMb JiHel. Yepes He/le-
JIO TIeYb TIOTUXOHBKY HAUMHAIOT MPOTAILIUBAThH
1o 1,5—2 1 1Ba pasa B /ieHb. [leyb TOnuTCs ¢ OTKPHI-
TBIMY JIBEPKAMU, 33/IBUKKAMU 1 TIOJLyBasioM. Tak
MIPOIOJIKAIOT JIeTaTh HECKOJILKO JTHEH, MHOT/IA JIaske
HeTyIo HeJlemo (9TO 3aBUCUT OT Pa3MepOB IT€UN ),
HOCTEIIEHHO TPUOABJISIA KOJINYECTBO TOILIMBA.

[Ieup cuuTaeTcd mnpocoxiieil, eciu ee CTEHKU
UMEIOT OJTHOPOJIHBIN CEepPhIN I[BET, a Ha BHIOIIKE

OTCYTCTBYeT KOHJleHcaT. TonuThb neyb HauuHaioT
TOJIBKO TOT/Ia, KOT/IAa OHA TIOJTHOCTBIO TIPOCOXHET.
HemnpaBuiibHast ipocyIiika rpo3uT 06pasoBaHueM
TPEIINH Ha TOBEPXHOCTH.

B nannoii riaBe ™Mbl pacckasanu Jimiib 06 oc-
HOBHBIX BU/aX PabOT TO KJIajKe Tedeil ¥ Tpu-
BeJIM TOPSIOBKY CaMBIX IIPOCTBIX BapHUAHTOB,
Mepevyrcanan OCHOBHOM IEeYHONH HHCTPYMEHT
1 HeoOXOUMBbIiT MaTepuait. Eciu jke BbI Becepbes
3a/lyMaJIiCh HaJl BOIIPOCOM O TOM, KaK CJIOXKHUTb
KPacuBYIO U CJOKHYIO 110 TEXHUKE MUCITOJTHEHUS
1eyb, TO PEKOMEH/IyeM BaM O3HAKOMUTbCS CO CIie-
[[UAJIM3UPOBAHHOM JIMTepaTypoii, KOTopasi IOCBs-
eHa UCKIIOUUTETbHO KJIa/IKe Tieuei.
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OTOMNEHUA

KoHeuHo, wiaeanbHblii BapwaHT st 060rpeBa
AYHOTO /IoMa — Te4b, KAMWH WJIM CHCTeMa BO-
nstHoTo oTotienust (puc. 11.1). Uro nenats, ecin
BBl TOJTBKO KYTHJIW TOTOBBIN YYaCTOK C JIOMOM,
a TaM HeT HU OJTHOTO M3 YKa3aHHbIX BADUAHTOB?
Bo3amoskno, Bbl He OblBaeTe Ha jlaue TT03Ke
CEHTSIOPS. W CYMTAEeTe, YTO HAJUYUE CHCTEMbI
otorieHust ¢ GatapessiMu BaM HU K 4yemy. [ljist
KOM(DOPTHOTO TPOKMBAHUS HEOOXOIAUMO MPO-
AyMaTb CHUCTEMY OTOIIEHUS], MaKCUMaJbHO
OTBEYAIOIIYIO BAlTMM TPeOOBAHUSIM K 3aropo/-
HOMY JIOMY.

B Takux ciy4asx MoxKHO 000HTHCH HEOOIBITMMU
HarpesaTeIbHbIMU Tpubopamu. Ouu 6yayT 060-
rpeBaTh BO3IYX BO BpPeMs BalIero MpeObIBAHUS
Ha jlade OCEHbIO MM BECHOM, a TaKKe MOTYT BbI-
CTyNaTh B Ka4eCTBE JONOJHUTEIbHBIX UCTOUHM-
KOB TerLa.

Puc. 11.1. ABTOHOMHas COBPEMEHHAs CIICTEMa BOASHOIO
OTOMMEHNS B 4ACTHOM [0ME

O6orpesatenu

B ycioBHSX OTCYTCTBUS IIE€HTPATU30BAHHOTO
OTOIIEHHST U Ta30IIPOBOJIA HA flade 000TpeBaTesn
OYEHb YACTO UIPAIOT He TOCJAEAHION POJb B XO-
J0HOE BpeMst rofa. Tem GoJiee 4To UX 00CTyKH-
BaHME HKOHOMMYHEE HIEKTPHYECKOrO BOJIOHA-
IPeBaTEeIbHOTO KOTJIA.

Jlaunbiii oborpesatesnb (puc. 11.2) momken oTse-
4aTh BceM TPeOOBAHUSAM NOKAPHOI G€3011aCHOCTH,
OBITh IIPOCTBIM B UCIIOJIb30BAHUY 1 9KOHOMUYHBIM
B 9KcIutyaraiui. HarpeBaTebHbII 2/1IeMEeHT /10J1-
JKeH OBbITh 3aKPBIT, JIydllle BHIOMPATh MOOMIbHbIE
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MO/IeJIM, KOTOPbIe MOXKHO JIETKO IepPeIBUTATD.
B kavectBe mauHOro obOrpeBaTesisi MOAONIET
MACJISTHBIN PaiiaTop WK 000TpeBaTeb-KOHBEK-
Top. TennoBylo mynky MOKHO HCIIOJIb30BATh elle
Ha CTaJUu cTpouTesibeTBa JioMa. MHdpakpacHbIit
oborpesaresib 9KOHOMUYEH, Oe3Bpe/ieH 1 CIIOCO-
GeH paBHOMEPHO IPOTPEBATH BCE CJIOW BO3/yXa.
Teruibie TT0JIBI CIOCOOHBI TIOAAPUTH KOMGBOPT, OHU
9KOHOMMWYHEE B MCMOJIH30BAHUU TIO CPABHEHUIO
C APYTUMHU THUIAMU. JJIEKTPOKAMUHBI CTETUYHBI
1 BITUIITYTCS B JIIOOO# NHTEPhEP U AN3AIH JaYHOTO
Joma.
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Puc. 11.2. Cpefy Bcero MHOroobpasist 060rpeBateneit Heo6xo4uMo BblGpaTh ONTUMANbHbIV BapuaHT AN1s Aayu

TennoseHTUNATOPDI

ITO WepBBIH W caMblii TPOCTOil crmocob 000-
rpesa IoMelleHust, 0cOOEHHO Ha jaye, KOrjaa Bbl
MIPUXOZUTE B CHIPON W XOJIOAHBIN JIOM paHHEN
BECHON WJIM TIO3/THEH oceHblio. Bee BhITycKaeMbie
CETO/IHS HA PBIHKE TEIJIOBEHTUJISITOPHI UMEIOT
3aIUATY OT TeperpeBa, a CJAOKHBIE MOEIN /Take
MOI'YT IIPOBETPUBaATh MoMelneHe 6e3 oborpesa.
[TpunIMI pabOThI 3aKJIIOYAETCS B CJIELYIOIIEM:
BEHTUJISITOP Pa3TOHSIET BO3MYX, COTPETBI Ha-
rpeBaTeIbHBIM 3JIEMEHTOM. TerIOBEHTUISITOPBI
OBIBAIOT CIIUPATTBHBIMU 1 KEPAMUIECKUMU.

Crupasbhbie Mozesu (puc. 11.3) 06buHO cTOSIT
negoporo — ot 500 py6. OHu GbIBaIOT KOMIIAKT-
HBIMU, MOTYT UMETh HECKOJIbKO MOIIHOCTEell Ha-
rpeBa, OCHAIIEHbI TEPMOCTaTaMi 0e301MacHOCTH
1 000rpeBa MOMEIIEHHS. Puc. 11.3. CrvpanbHble TENNOBERTNATOPbI
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['naBHOE oT/IMYME KepaMUUeCKUX TEeTIOBEeHTUIIS-
TopoB (puc. 11.4) 3akimovyaercd B TOM, 4TO Harpe-
BaTeTbHBIM 3JIEMEHTOM BBICTYTIAeT KepaMuIecKast
miactTuHa. Takoil BEHTUJISATOP MOKHO OCTaBUTH
BKJIFOYEHHBIM Ha JIOJITOE BPeMsT U He GECTTOKOUTD-
cs 0 coxpaHHocTu momernienud. K coskamenmro,
9TOT BWJI HarpeBatesist 00OieTcss BaM B JIBa
pasza jgopoxke u Oymer croutb or 1 Thic. pyo.
Hacrennbiii kepaMU4ecKUil TEIMJIOBEHTUISATOP
crout ot 1500 py6. Kepamuueckuii TerioBeHTH-
ssTop MorHocThio B 2000 BT criocoben o6orpernh
KOMHaty momaapio 20 M2

Bce TennoBeHTU/ISTOPBI MMEIOT OWH HEIOCTa-
TOK — CO3/IalOT IIyM B rporecce paboter. Terwro-
BEHTWJIATOP CYIIUT BO3ZAYX, IPUYEM YeM BBIIIe
TEIJIOOT/Ia4a, TEM CYIIIEe BO3/YX.

MacnsHbie ob6orpesatenu

MoryT cTaTh WCTOYHUKOM MSTKOTO TerLIa
U IPEKPACHO MOAOMAYT 1151 060TPeBa KOMHATBI
or 10 no 30 M? B 3aBUCUMOCTHA OT MOIIHOCTH

Puc. 11.4. Kepamn4eckiii TENfI0BEHTANATOP
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mozenu (puc. 11.5). Temmeparypa kopiyca
oborpesatresa He npesbimaer 150 °C, on He us-
JlaeT 3alaxoB Tapu U TBUJIW U HE NTYMUT, Kak
TEIUIOBEHTUJISITOP.  MacJsiHblii - 06orpeBaTesib
CIIOKOHHO TIPOpadOoTaeT HECKOJBKO CYyTOK 06e3
repepbiBa.

BuenmHuit KOpITyc 04eHb YacTO BBHITIOJTHEH B BUJIE
Gatapen (paamaropa), BHYTPU KOTOPOI Haxo-
JSTCS 2JIEKTPUYECKasi CIUPAJIb U MUHEPAJIbHOE
macso. Crumpanb HarpeBaeT Macjo, KOTOpoe
pasorpeBaet Kopiyc Oarapen usuyTpu. Crapbre
MOJIEJIN MACJISTHBIX 000TpeBaTesieil pasorpeBaoT
BO3/IyX B TeUEHUE MOJIy4aca, a COBpeMEHHbIE OC-
HAIIEHbl BEHTUJISITOPOM U CITIOCOOHBI [IEJIaTh 3TO
ObICTpEE.

[Ipm axcrTyaTayy Ba;KHO COOJIOIATH TIPABHIIO:
fiepKaTh 000TpeBaTesib BEPTUKAIBHO, He HAKJIO-
HATH €r0 U He IlepeBopayrBaTh, HHAYe OH Iiepe-
roput. MacssHbiii 000rpeBaTesib MOKET MMETh
2—-3 cTymeHu MOITHOCTH, €CIW OH pacCuUuTaH
Ha 1,5 kBt u Gosbie. BerpoenHnsiii TepmocTtat

( L LY

Puc. 11.5. MacnsHblit 06orpesatenb
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JIaeT BO3MOKHOCTb HOIEPKUBATH OJANHAKOBYIO
TEMIIepaTypy ¢ TOYHOCTBIO JI0 Tpajsyca. ITO IMo-
3BOJISIET 9KOHOMUTH HJIEKTPOIHEPTHIO, TTOCKOTb-
Ky IOCJIe JOCTUKEHUS OMPEeJIEHHON TeMIIepa-
TYPbI 060TPEBATENb BBHIKTIOUAETCS U BKITIOUAETCST
TOJIBKO TTOCJIE TOTO, KaK TEMIIEPATYPA yIIaaa HUKe
3aJlaHHOTO ypPOBHsI. Takue BKIIOYEHUST MOTYT
POUCXOUTH Yepes Kaxbie 10—15 Mun, 4T0 110-
3BOJISIET OCTABJISATH TPUGOP H€3 TPUCMOTPA.

[lng mopnmep:kaHMs TTOCTOSTHHONM TeMIepaTypbl
HeOOMBITON KOMHATHI Tuiomaabio 10 M? macis-
Hble oOorpeBaresn pacxoaytor ot 1 10 1,5 kBt /4.
Jlng oborpesa komHatbl B 30 M? moHazo0UTCS
6osiee MomrHbIil pubop B 3 kBT, Torma MoXHO
HaOJII0aTh, Kak OBICTPO YBEJTNYNBAIOTCS TTOKa3a-
HUS 2JIEKTPOCYETUNKA.

[Ipu MCIOIB30BAHUU MACISAHOIO 0OOTpeBaTeIs
Ba’KHO COOJIIOATH CIIEAYIOIINE TIPaBIIA; He IIPU-
MEHSITh €r0 JIJIsl CYIIKU Oesibsi, BOJN3KM BaHHOI
KOMHaThl, aymia wuan Oacceitna. CobJomaiite
BEpTUKAIbHOE I0JI0KEeHNe, He BKIoYaiTe 000-
rpeBareib B PO3eTKY MOKPBIMU PyKaMM, He yCTa-
HaBJIMBaliTe €ro B IOMeIEeHUN ILI0IAAbI0 MEHb-
e 4 m2.

Campble TipocTbie MOANGDUKAIINI MACJISTHOTO 000~
rpeBaTesisi MOXKHO MPHOOpPECTH B Mara3mHax
ot 1 TbiC. pyo.

MosKeT MCIOIb30BATHCS B KAUeCTBE OCHOBHOTO
WM JIONOJHUTETHBHOTO MCTOYHUKA OTOTJICHUS
(puc. 11.6). Jauubiii ipubop criocobeH MHTEH-
CHBHO ITPOTPEBATH BO3/AYX, YCUIUBAS [IHUPKYJIsi-
1o ero moTokoB. COBpeMEHHbIE HIEKTPOKOH-
BEKTOPbI GE30IaCHBl ¥ MOTYT MCIOJIb30BAThCS
6e3 MOCTOSTHHOTO KOHTPOJIS.

BJIGKTPOKOHBCKTOP COCTOUT M3 MEeTaJIIMYeCKON
ITaHeJjin, B KOTOpOfI NMEIOTCA [JIBa OTBEPCTUA.

Yepes HUKHee MOCTYITAeT XOJOMAHBIM BO3IYX,
a yepe3 BepXHee BbIXOJUT HATPETHIN.

Harpesaresbnublii aemenT coctout usz TOHa
U QJTIOMUHUEBOTO PAInaToOPa, PAclooKeH B HITK-
Heill yacTu KoHBeKTOpa. PaguaTtop crocobcTByer
6osee addexkTuBHON oTmadve Temsga or TOHa
BO3/IYXY.

CyIIecTBYIOT MOJIEIA CO CIENUaIbHOI 060J109-
KO, ITO3BOJISTIONIEN MCIIOJIb30BaTh UX BO BJIAXK-
HBIX MToMeleHusX. KoHBekTop cHabKeH TepMo-
CTaTOM JIJIst KOHTPOJIS TEMIIePaTyPbl TOMEIIEHWS.
[TockosbKYy KOHBEKTOP MMeeT BBICOKUI YPOBEHD
TEIJIOOT/IaY, PACXO/ IJEKTPUUYECTBA B HEM CO-
crasisier 50—60 Bt/m2.

MHorne 3J1IeKTPOKOHBEKTOPHI CHAGKEHDI TATUH-
KaMu 0e3011aCHOCTH, CIIOCOOHBIMU OTKJIIOYATh
npubop mpu meperpeBe. B HeKOTOPBIX MoOjie-
JIIX TPUCYTCTBYET (DYHKIMS TTOANEPKUBAHUS
HU3KOU Temneparypbl nomemnienus +5 °C, 4rto
MI03BOJISIET COXPAHSTH TOMellleHe He3aMep3a-
OTIITM.

(@TePNm)

Puc. 11.6. 3nekTpoKoHBEKTOP

189



[nasa 11. AnbTepHATUBHbIE BAPUAHTbI OTOMSIEHNA

DJIEKTPOKOHBEKTOP IIpopaboTaer 6e3 I0JOMOK
He Menbiie 10 jger. IpheKTUBHOCTH PabOTHI
B IIEPBYIO OYepe/ib 3aBUCUT OT KayecTBa Harpe-
BaTEJbHOIO 3dJieMeHTa. MOIIHOCTDh KOJebieTcst
ot 0,5 10 3 kBr.

BHGKTPOKOHBCKTOPBI JICJIATCA Ha /Ba BU/a: Ha-
CTE€HHbIE U YHUBEPCAJbHbIEC.

Hacrennple oTsinyarorcss IPOCTOTONH MOHTAKA.
[loctaTouHO TIPO/IENIATh YeThIpe OTBEPCTHUS B CTe-
HEe CBEpPJIOM, IIOCTAaBUTb CaMOpe3bl, ITIOBECUTHh
Ha KPOHIITEITH KOHBEKTOP, BKJIOUUTD €70 B PO3€ET-
Ky — ¥ TIprOOP rOTOB K aKcIuTyaTarimn. MOHTaK
JIETKO IIPOU3BECTH 110 MHCTPYKIMHU, KOTOPOI
ocHallleH obGorpeBaTesib. Ilpu  sKcmyaranun
KOHBEKTOpa He 3a0bIBaiiTe CTUPATh IMbLIb C €ro
MTOBEPXHOCTH, BXOJTHBIX 1 BBIXO/IHBIX PEIIETOK.

yHI/IBepCElJIbeIG JJIEKTPOKOHBEKTOPBI yCTaHaB-
JINBAIOTCA Ha ITOJIY U MOT'YT KPEIIUTbCA K CTEHE.

WHorma a1eKTPOKOHBEKTOPBI UCITOJIB3YIOTCS J71sT
o6orpeBa IIeJI0T0 I0Ma B CJIy4ae OTCYTCTBHS aB-
TOHOMHOTO oTotieHud (puc. 11.7).

Pue. 11.7. Cvctema 0TonneHms [oMa ¢ NOMOLLIbH 3/1EKTPOKOHBEKTOPOB:
1 — 3N1eKTPOKOHBEKTOPbI; 2 — KOMHATHbIV TEPMOCTAT;
3 — 3/1eKTPONpPOBOAKA
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Crout cpady oroBOpuThCS, YTO JIAHHAS CHCTEMa
OTOTJIEHUST SBJISIETCS JIOPOTUM  y/IOBOJIbCTBH-
eM, MeHee dKOHOMUYHBIM 110 CPAaBHEHWIO C WC-
M0JIb30BAHUEM HJIEKTPOKOTJIA WM MACJSTHOTO
pazuaropa. /lake ecain B3ITh U3 pacueTa Ha JIOM
obmieil mwromaneio 150 M? pacxoj| SJIeKTposHep-
rMu Ha ororienne 7—8 kBT/4, yTO TpuMepHO
18-19 py6., B cyTku aro Gyner Goaee 400 pyo.
Terepb ymMHOXKBTe lanHOe 3Hadenne Ha 30 gaHen
M TIOJYy4YUTe CTOMMOCTb TAaKOTO OTOTLIEHUS
B MECHIL.

BbI6I/IpaTb B KOHEYHOM HTOI'C BaM.

[Ipencrasisier cob60it MOITHBII TEILIIOBEHTUIISATOP,
KOTOPBIN MOJKET paboTaTh Ha TOILINBE (KepOCUHe,
COJISIPKE, OTPAOOTAHHOM MACJie) WU AIeKTpude-
ctBe. OCHOBHOUW TPWHIUIT JEHCTBUS TETLIOBOM
HyIIKA — 3TO co3[aHue OOJBIIOTO BO3LYX000-
MeHa, Oiarozapsi yeMy KOMHATa IPOTPEBAETCS
JOBOJIBHO OBICTPO. [[JIsT OTOTJIEHUST SKUIIBIX T10-
MeIIeHHH Yalle BCero UCI0Ib3yIOTCS dJIeKTPUYe-
CKMe TeTJIOBbIe MYIIKH.

[To odopMIEHNIO 5JIEKTPUYECKIE TEIIOBBIE
IYIIKK MOTYT OBITh JINOO TIPSIMOYTOJILHOM, IGO0
nunHapudeckoit opmer (puc. 11.8). Tenmossie
MKW TIPSAMOYTOJNBHON  (DOPMBI  UMEIT Ha-
rpeBaTebHbIN 9JIEMEHT B BUJIE CETKU. Y TIyIIEK
C IMUINHAPUIECKUM KOPILYCOM HarpeBaTesIbHbIil
sseMeHT umeet (opmy crmpasu. Bropoit Bapu-
aHT CII0COOEH BBIIABATH OOJIee TETLIbIIT BO3/IYX.

Taxoii repesIBUSKHON BO3/lyXOHArpeBaTesib mpe-
KPACHO TIOJIOM/IET /11T TPOCYTITKHU OTINTYKATypPEeH-
HBIX CTeH, 060rpeBa KOMHATBI MJIA T€PPACHL.

[JIaBHBIM HEOCTATKOM 3JIEKTPUYECKON TeIIo-
BOH IyIIKM MOKHO Ha3BaTh BBICOKOE MOTpebJie-
Hue sHepruu. ITyImKy BBITYCKAIOTCS PasindHON
MOIIIHOCTH, IOTOMY P BbIGOpE HEOOXOIMMO
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Puc. 11.8. LunuHapuyeckas Tensnosas nyLika

HCXOUTH U3 TOTO, 4T st oborpesa 10 m? Tpe-
oyercs 0,8—1,4 kBt moursoctu. Ecim komHaTa
Ha jade uMeet miomanab 20 Mm% Gepure MyIKy
MOTITHOCTBHIO B 2 KBT, He 3a[yMbIBasICh.

CambIMK  TIOTTYJIIDHBIMM ~ CUMTAIOTCSI  MOJIEJN
OT OTEYEeCTBEHHBIX ITPOU3BOAUTEJIEN KOMITAHUH
«Tponwks», sapyOekubix — Frico u  General.
IJIEKTPUYECKUE TETJIOBbIE MyTKN, paboTaiomue
ot cetu 220 B, crost 3—6 ThIC. py0. B 3aBUCHMO-
CTH OT MOIITHOCTH U TTPOU3BO/IUTEJIS.

[Ipubopser, paboraiolie Ha TOIJIMBE, HCIIOJb-
3y1oTcst st oborpeBa peke. J[u3esbble MyIIKT
MOTYT OBITh OYeHb MOIIHBIMU C TPOU3BOINTEb-
Hocthio Tera Gosee 100 kBT, moatomy ux yacto
IPUMEHSTIOT [7isi 000TpeBa TIPH CTPOUTETHHBIX
paboTax W IOOTPEBA MAaTepHasoB, OCOOEHHO
3uMoil. Takue yniky MMerT CUCTEMY T010TpeBa
TOILTMBA, AaBTOMATUYECKUIl PO3KUT M KOHTPOJIb
rOpeHus.

[usesbHble TelJIOBble YUKW JAEJSATCS Ha JBa
BHUJIa: IPAMOTO HarpeBa U HENPSIMOIO, KOrja
MPOAYKTBI CTOPAHUS OTBOAATCSA. ITU TIYITKH

MO’KHO HMCIIOJIb30BATh B 3aKPBITHIX HEIIPOBETPH-
BaeMbIX IOMEINIEHNSIX, TaK KaK BHYTPb OyeT
MTOCTYTIaThb TOJIBKO YMCTBIM COTPETHIA BO3/YX.
3anpasjieHHOTO aAu3eseM Gaka xBaraer Ha 16 4
paboter. Tem He MeHee TaKyIo TyTIKY MOKHO HC-
10JIb30BATD TOJIBKO JIJISI HESKUJIBIX TIOMEIeHUA.

['azoBbIe TETTOBBIE MYTIKN TaKKe UCTIOTb3YIOTCS
JUIst OBICTPOTO 06OTPEBA HEKUJIBIX TTOMEIEHUT.
OHM gBJLIOTCS TYIIKaMU TPSIMOTO Harpesa,
U CropeBIliie Ta3bl He BBIBOJATCS 32 TIPEIeJibl
MIOMEIIEHNsT, a OCTaloTCs BHYTPU. B manHOM
ciydae ahdexTuBHOCTH 000rpeBa pasHa 100 %.
MotmHocTh TaKuX IIyIIEK MOKET JOCTUTATh
140 kBT, onn He TpebOyIOT pasorpeBa, a cpasy
HAYMHAIOT OTAlIMBaTh Homerierune. [azoBbiMu
MyIIKaMi MOKHO 0060TpeBaTh XO3sSIHICTBEHHbBIE
MTOCTPONKHN WJIM CTPOUTEJNbHBIE TIIOManku. Mx
CTOMMOCTb HaUMHAETCSI OT 6 ThIC. Pyo.

Tennosble, unu BO3AYLLUHbIE, 3aBEChI

TertoBble uau Bo3ayNIHBIE 3aBechl (puc. 11.9)
IIpe/{Ha3HavYEeHbI /IS Pa3/leIeHNs] XOJI0HOH 1 Te-
IJT0#1 30HBI U HE MOTYT OBITH UCITOJIH30BAHbI B Ka-
YyeCcTBE OCHOBHOTO WMCTOYHMKA OTOIIeHWs. VX
MECTOPACIOJIOKEHUE B KBAPTUPE — 9TO JABEPHOM
poeM U oKHo. TensoBas 3aBeca He MO3BOJISIET
MIPOHUKATh XOJOAHOMY BO3IYXY BHYTPb, CO3-
naBas HeBuaumyto tnperpaay (puc. 11.10). Bee
Jaie Takue MpuOOPBI CTATN TIPUMEHSTHCST ISt
’KU3HU B 3aTOPOJTHBIX JIOMaX, N30JUPYSI U COXPa-
HsIS1 TETLIBIA BO3/IyX OT IIPOHMKHOBEHUS XOJIO/IA

Puc. 11.9. Tennosas 1nu Bo3ayLUHas 3aBeca
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3uMHUMA
xonopg

NetHan
»apa

Tennew/
npoxnagHbIin
BO3AYX
nomeLeHuim

Hacekomsie

Mpasb/Mbinb

VU

3anax

Puc. 11.10. [MprHUMN AeACTBIS TENIOBOI 33BECH

C yJIMIbI. OI[HB.KO OCHOBHOE€ IIpe/lHasHa4YeHune
TaKoOIo YCTpOfICTBa — 9TO O6H_[eCTBeHHbIe MecCTa,
r/ie 94aCTO OTKPbIBAIOTCA /IBEPpU U JIIOAU ITOCTOAH-
HO BXO/JAT 1 BbIXO/JAT.

Ecan BBl pemminch Ha YCTaHOBKY TeIJIOBOM
3aBeChl, TIOTEPU TeILIa B IoMe OY/IyT MUHIMAJb-
HBbIE, HE3aBUCUMO OT TOTO, OTAIJINBAETECh JIU BbI
KaMUHOM, [1eYbIO WJIN Ta30BbIM KOTJIOM.

TensoBass MOIIHOCTH 3aBeC COCTaBJsET OT 3
1o 9 kBr. KosmmuectBo 1pubopoB mperycmaTpu-
BaeTcs B JIOME CaMOCTOSITeIbHO. BriosHe nocra-
TOYHO OJIHOM 3aBeChl BO BXO/IHOM ITPOJIETE, €CIN
YTEIUIUTh Ha 3UMMY OKHA UJIM YCTAaHOBUTD I1JIACTH-
KOBBI€ CTEKJIOTIAKEeTHI.

TeHJIOBbIe 3aBeChl 6bIBaIOT TOPU3OHTAJIbHBIMU
U BEPTUKAJIbHBIMU. HO KOHCTPYKTUBHBIM OCO-
GEHHOCTSIM OHM JeJIITCSA Ha DJIEKTPUYECKHE, BO-
JgHble U BO3AyLIHbIe Oe3 oborpesa. TernoByio
3aBecy 10JA0MPAIOT 110 AJIKMHE JABEPHOTO IIPOEMa,
OHa JIOJUKHA OBITH 4yTh OOJIbIIE WJTH PABHSITHCSI
eMy. YIIpaBJeHue [IpoieccoM paboThl He TpedyeT
crnenuanbHbIX 3Hanmid. Kak 1mpasuio, mpubop
cHa0KEH MyJIbTOM AMCTaHIIMOHHOTO YIIPABJIEHU
n JIETOK B O6paIHeHI/H/I. OTeI‘IeCTBeHHbIe TeIll10-
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Bble 3aBechl «Tpomuk» croar 5-25 Thic. pyo.,
UMIIOPTHBIE aHAJIOTH MOKHO MPHOOPECTH TIPH-
MEPHO 3a Te JKe JIEHbI.

WudhpakpacHbie o6orpeBarenu

B oT/imune oT ApyTUX OTOMUTENBHBIX YCTPOWCTB
MporpeBaloT  HE  BO3AyX B  IOMEIIEHNUH,
a caMM TIPeMEeTbI, KOTOPble B HEM HaXO/STCS
(puc. 11.11). Te, B cBOIO Ouepenb, IOIIOMAS
TEIJI0, OTAAI0T ero B armocdepy. Takmm 06-
pasoM, MPOMCXOAUT Hambosee >HHEKTUBHOE
MporpeBaHue IOMeNIeHNus MPU MUHUMAJTbHBIX
pecypcosarpaTax. O01ue 3aTpaThl Ha OTOILIEHUE
cHmxkaioTest B 5—10 pas.

ToBopst 0 mpenmyIecTBax WH(MPaKPaCHBIX 000-
rpeBaresieli, CTOUT OTMETUTh, YTO TOJBKO OHU
MO3BOJISIIOT  OCYIIECTBAATH 0OOTPEB  KOMHATBI
30HATBHO WM ToueuHo. Vcmomw3ys uHbpa-
KpPacHbII 060TpeBaTesib, MOKHO CMENO CHU-
3UTh OOIIYI0 TEMIIEPATYPy BO3IyXa B KOMHATE
Ha HECKOJIBKO I'Pa/lyCcOB, COBEPIIIEHHO He 3aMeyast
aroro. IIpousoiizer morormieHne Temma ot 060-
rpeBaTesis, U TeMIlepaTypa BO3/yXa OCTaHETCS
Takou ske. IIpu aTOM CHUXKeHUE TeMmIlepaTypbl
oborpesa Bcero Jiuiib Ha 1 °C BefeT K 9KOHOMUU
sHepruu Ha 5 %.

ITpu rcronb30BaHUM JIJIst 06OTPEBA KOHBEKTOPOB
BOB/IYX JIO)KUTCST CJIOSIMH, OT CAMOTO TETLJIOTO BBEP-
Xy ZI0 caMOTo X0J0aHoro BHU3Y. HbpakpacHbIit
oborpesaresib M03BOJIIET M30€KaTh ITOTO, BbI-
paBHMBasI TeMIEpPaTypy IPOTPEBaHMs OT IO
JI0 TIOTOJIKA, YTO CIOCOOCTBYET COKPAIEHIIO
aneproszarpar ot 10-40 %. /L1 1romMa MOKHO BbI-
O6paTh MEepPEHOCHOIT 0O0rpeBaTesib B BUJIE JIAMITbI
Ha CTOWKe, TOT/a HE TIPUIETCS MPOKJIABIBATH
MPOBOJIa W MOXKHO OyIerT JIerko 0O0orpeBaTh
HEOOXOIMMYI0 30HY B KOMHATE.,

Kpome Toro, mudpaxpacHsiii oborpesareib —
eIMHCTBEHHOE YCTPOWCTBO, KOTOPOE JOIyCKa-



Puc. 11.11. NHhpakpacHbIit 000rpeBarenb Ha CTOMKe

eTcsl IPUMEHSITh Ha OTKPBITOM BO3yxe. MOKHO
CMeJIO yCTPauBaTh IIMKHUK B OKTSOpe B Geceke
Ha Jlaue, He GOSICh TIPU ITOM 3aMeP3HYTh. TaKoii
oborpeBaresib COrpeeT Bac U 371€Ch.

B 3aBucmMocTm oT XapakTepa CBETUMOCTH WH-
(dbpakpactbie oboTpeBaTeNN EJAATCS  YCIOBHO
Ha CBETOBbIE, TIOBEPXHOCTh KOTOPBIX CITOCOOHA
HarpeBaTbcs 70 TeMriepatypbl Boiie 600 °C,
U JUINHHOBOJIHOBBIE, KOTOpbIE HArpeBalOTCs
Mmenbine 600 °C. [lusaiin cBeToBOro MH(ppakpac-
HOTO 060TpeBaTE/IsI MOKET OBITH BHITIOTHEH B BUJIE
JIIOCTPBI Ha croiike Jmbo manemm (puc. 11.12).
[Ipu cmocoOGHOCTH PACKATMBATHCS 0 TeMIIe-
parypsr 6osiee 600 °C cBeTOBBIE TIPUGOPHI YalIEe
BCETO MPUMEHSTIOTCST [IJIsT 000rpeBa MOMEeHNH,
rie Tpebyercss MHOTO Teruia. JIJTMHHOBOJHOBbIE
00BIYHO HCIIOJIB3YIOTCST JIJIsi 0oborpeBa HEOOJIb-
MTAX TJIOTTAEH MW TETLTHIL,

CroumocTh MaHeIbHOTO HHGPAKPacHOTro 00orpe-
BaTesisg MolHocThio 600 BT, KoTOpHIil criocoben
OTOTIMTH KOMHATY IIOMaabio 12 M2, cocraBiiser
2500 py6. [las wromanu 25 m? 6epurte oborpe-
Baresib MottHOCThIO 1350 BT, oH Gymer croutnb

O6orpesartenun

Puc. 11.12. VIHdpakpacHblit 060rpeBaresb NaHenbHoro Tuna

3500 py6. TapaHTHITHBINA CPOK CITYKOBI JAaHHOTO
npubopa cocrasister 8—10 sert.

B kayecTBe MCTOYHUKA MUTAHUS MCIIOJIB3YIOTCS
pas3/MuHble SHEPrOHOCUTENN: 3JIEKTPUYECTBO,
KUIKOE TOTIMBO WM ras. Jljs joMa, Kak mpa-
BUJIO, TIOAXOAAT dJIEKTPUUECKre MH(BPaKpacHbIe
oborpeBaTeim.

Jlanterii ipu6op abcomoTHO Oe30maceH st 310-
POBBSI, MOCKOJIbKY 9TO €INHCTBEHHBIN HATYpaJlb-
HBIA TIPUPOAHBINA BuJ oborpesa. IIpapomureb
takoro oborpesatesnsi — Counre. Takue o060-
rpeBaresid UAeaJbHO IMOAXOAT I JIOKAJIbHOIO
oborpesa ¥ OTKPBITBIX ILIOMIA/IOK.

Tennbie nonbl

IT1o ontynieHue kompopra B jome. Ha ynuiie yxe
MOKEJITEBIINE JIMCTbs, MOPOCUT JIOXK/b, a J0oMa
TEIJIO U JIa’ke TAIIOYKU OJIeBaTh HeoOs13aTebHO,
I0JI-TO TEIePb TOXKe TPeeTcsl.

Tenbiii HoJ1 — JOTMOJHUTENBHBIN 000TPEB B KOM-
Harte, ero HeJib3s PacCMaTPUBATh KaK OCHOBHON
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MCTOYHUK TTOJTyYeHUsT Telljia. ITO CBS3aHO B TIep-
BYIO OU€pelb C XOJOIHBIM KJIMMATOM, B KOTOPOM
MBI IPOKUBaeM. TerIbIii ToJT B OUeHb XOJIOTHBIE
JIHU He CIIOCOOEH MTPOTPETh BO3LYX B IIOMEIIEHUH
ITOJTHOCTBIO.

Takue 10JbI OBIBAIOT JIEKTPUYIECKUMHU, KOTI'da
OCHOBHBIM 9JIEMEHTOM OTOILJIEHUSA BbICTYIIA-
€T HaI'peBaTe]II)HI)II‘/JI Ka6em>, 1 BOJAHBIMHU —
KOor/la B IIOJIy IIPOXOJAT TPY6BI C HarpeTbiM
TEIJIOHOCUTEJIEM.

O6opynoBath BTOPOW BHJI TIOJIOB B JIOME TOPOI
ObiBaeT o4yeHb CI0KHO. OHU TPeOYIOT OOJIBIIOTrO
KOJIMYECTBA 9JIEKTPOIHEPTUY [/l HarpeBa BOJIbI,
CO3/IaHNST TPUHYIUTETHHOW IUPKYIAINN Te-
IJIOHOCUTEIS, @ B YCJAOBUAX POCCUNCKOI 3MMBI
CJIOKHO Oy/IeT OpraHu30BaTh IIOJHOIEHHYIO CH-
CTEMY OTOILJIEHUWA ITPU TTIOMOIIX BO/IAHDBIX ITOJIOB.

ITo aTOit MpUYMHE OCTAHOBUMCS Ha TETLIBIX TI0O-
JIaX 2JIEKTPUYECKOro Tuma. Takas KOHCTPYKIIMS
BKJIIOYaeT B ceOst 1eiblit Habop 06opy/I0BaHus,
COCTOAIIMI M3 HarpeBaTeIbHOI CEKIMM, alilia-
parypsl ISl YIPaBJIEHUsI, WHCTPYMEHTOB LISt
MOHTAa’Ka U TEILION30/ISIINN.

[Ipesk/ie 4eM MPUCTYIUTD K 00YCTPOUCTBY TETLIBIX
MOJIOB B JIOM€, COCTaBbTE€ TPAMOTHBIN YepTeiK,
Ha KOTOPOM OTMeETbTe II0JIOKEHUE TepMocTaTa
Ha CTeHe, MEeCTO YKJIAJKW TepMOJaTIynKa U pac-
MOJIOJKEHNE HarpeBaresibHOro Kabesst. Yepresk
B IIOCJIe/lyIOIIeM JIydllle COXPaHUTb, OH MOKET
CBITPATh TOJIE3HYIO POJIb TIPU TTOJIOMKE CHUCTEMbI
WJI PEMOHTE B KBapTHPe.

Pa6otbl o MmouTaxKy Termoro moJa (puc. 11.13)
HAYMHAIOTCS € YKJAQAKHU TEIJIOM30JISIIIMOHHOTO
ciosi. B ciydae BbIGOpa KauyecTBEHHOTO Mare-
puaja OH MO3BOJUT coxpaHutTh a0 30—40 %
PaCcXo/I0B Ha IKCILIyaTauio. TakuM Teraounso-
JISIUOHHBIM MAaTEPHAJIOM SIBJISTIOTCS TTEHOIIOJIN -
CTUPOJIbHBIE TIUTHI TOJIIUHON 5—10 cM.

ez

Pwuc. 11.13. KoHcTpykuus Tennoro nona: 7 — nepexkpbITue;

2 — Tennon3onsuns; 3 — HarpeBarenbHbli Kabesb; 4 — aat4nk
TEMNEPATYpbl; 5 — LIEMEHTHO-MECHAHAN CTSHKKA;

6 — Kepaminyeckast NInTKa, IMHONBYM UMK KOBPOSNH;

7 — MOHT@XHasl NeHTa

E1te oM BapranToOM KauecTBEHHOM TEIJION30-
JISIIAM SIBJISAIOTCS (DOJILIMPOBAHHbBIE MAaTEPUAJIBI,
AyOmpoBaHHble oBepx JiaBcaHoM. OHU He pas-
PYUIAIOTCS IEMEHTHOM CTSIPKKOI 1 9KOHOMSIT pac-
xoz aneprun Ha 10—-20 %. Tosmuia MmaTepuasia —
ot 3 1o 10 mm. B xauecTBe TEIION30ISATIMOHHOTO
Marepuaga TakkKe MOAOMIYT JUCTHI U3 MPOOKH
niv posibru. [ToBepx TENION30SIIIMOHHOTO CI0ST
MOHTaKHOW JIEHTOU KPETUTCS HarpeBaTeIbHbIN
kabesb. ETo KOHEI[ COeIMHIETCS ¢ TEPMOCTATOM.
Ha crene omnpezesigioT MecTo 7SI TEPMOCTATA,
MOOJIM30CTH OT HEr0 YCTaHABJIMBAIOT IaTYUK
TeMITepaTyp, KOTOPBIA MPOXOIUT MEKIY JIBYMS
HarpeBaTeJbHbIMU KabGessimu. [Tocie MoHTaxKa
HarpeBaTeJIbHONW CUCTEMBI MOKHO ITPOBEPUTH €€
11eJIOCTHOCTH TecTepoM. TOJIbKO TOcIe 9TOTO BbI-
IMOJIHSIETCST CTSIKKA I10JIa 1EMEHTHO-IIECUaHbIM
pactsopoM. OHa 10/KHA OBITH TONIIMHOI He Me-
Hee 3 CM, TOJIBKO TaKO CJI0M CMOKET 00eCIIeYnTh



O6orpesartenun

[POYHOCTH. BRJIOUeHMe paboTarolieil CucTeMbl
BO3MOKHO TOJIBKO yepes 28 CyT., JIUIIb 110 IIpolile-
CTBUM TAKOTO BPEMEHU MOKHO OBITH YBEPEHHDIM,
YTO PacTBOP MOJIHOCTBIO BbIcOX. [ToBepx cTsizkku
BBIKJIQ/[bIBACTCSI HAIIOJIbHOE [TOKPBITHE: JIMHOJIe-
yM, KOBep WM 1nTKa. [Ipu nepBom BRIIOYeHIT
TOJTBI TPOTPEBAIOT TIEJIbIe CYTKHU, YTOOBI OKOHYA-
TEJIbHO TTPOCYIIUTD HAJTUBHOU CJIOM.

CrouT OTMETUTH, YTO MPOOKA WU KOBPOJIMH
CIOCOOHBI CHU3UTH TEIIOOT/Auy KOHCTPYKIIHH,
€€ HCII0JIb30BaHUe MOXKET CTaThb 9KOHOMUYECKHU
HEBBITO/[HBIM.

[To cpaBHEHHIO C WCIOJb30BaHKEM 00OOTrpeBa-
TEJIsI TEIJIble TOJbI CYUTAIOTCS 9KOHOMUYECKH
BBITOIHBIMI. PacXo/] 9HEPIUK CUCTEMBI COCTABJISIET
25% OT MOIHOCTU HarpeBaTeJbHOTO Kabess,
B TO BpeMsl KaK OH criocoOeH obecrieunBaTh Ha-
rpes ot +25 1o +40 °C.

Jlaske ecnin BaM ynaeTcsi ¢ JIETKOCTBIO BBITIOJHSTD
MHOTHE PabOTBI 110 JIOMY, YCTAHOBKY TEILIOTO T10JIa,
IJIe UCTIOJIb3YETCsI TPEIONNI Kabesib, JIydile J0Be-
puTh crienuauctaM. B paboTte MOTyT BO3HUKHYTh
HEM3BECTHBIE HIOAHCHI, KOTOPBIE MOCTABAT Bac
B TYIIMK: CJIO)KHAsI KOH(MUTYpaIs KOMHATbI, HEBO3-
MO’KHOCTB TTO/THATH CTSIKKOHM YPOBEHbD T10J1a U T. 1.

Teribiii oJT J0JITO TIPOCTY;KUT BaM (€3 MOJIOMOK,
upmbI-ipousBouTesn gatoT rapantuio 10 set
Ha HArpeBATEJIbHBIN 3JIEMEHT U [[BA TOA HA Tep-
MocTart. B peasbHOCTH MOJI TPOCIYKUT BaM B JIBa
pasa [1oJibllle, HABEPHOE, CTOJBKO K€, CKOJBKO
OOBIYHBIIT 10 OYEPETHOTO PEMOHTA.

Jlist 06opyOBaHUS TEILIBIM TI0JIOM KYXHH ILIO-
mazbio 10 M2 ¢ kaesrbHBIM TOKPBITHEM (TTPU 9TOM
IUI0MIaib 000TpeBa COCTaBUT 5 M?) BaM IMOHAJ0-
6uTCst 4 Thic. py6. HA MOKYIIKY MOJHOTO KOMILIEKTa
o6opyroBanust. TepMocTat BBIGUPAETCsT OTAETbHO
u crout ot 2500 py6. MonTasKHbIE pabOTHI 000T-
AyTes B 35 % OT CTOMMOCTH 000PYI0BAHUSL.

MHorue Me4TaoT UMETh B CBOEM JIOMe HACTO-
AU KaMWUH, HO €r0 CTPOUTEJNbCTBO HE BCeT-
Jla BO3MOKHO TIO PsIIy TEXHUYECKUX TPUYNH.
Xopotieil 3aMeHON HACTOSIIero KaMiuHa MOKET
craTth ero Komwsi, paboTamoiias Ha 3JEKTPH-
yecTBe. JJEKTPOKAMUH He TpebyeT TBepIoro
TOIJINBA JIJIS CKUTAHU S, YaCTUIIBI KOTOPOTO MO0~
TOM TIOTIQZIAIOT B BO3/IyX U JbIXaTeJbHbIE TTYyTH
KUJIBIOB goMa. Jlanusiil npubop mnpoct B 00-
paleHnu, JeroK B IKCILIyaTallud U CrocobeH
JMapUTh HACTAKIEHUE OT JTIOOOBAHUS OTHEM KaK
HacTosnui KamMmuH. Kpome Toro, BbI caM# CMO-
JKeTe KOHTPOJIMPOBAaTh TeMIlepaTypy Bo3jayxa
B JIOMe, 3JIeKTPOKAMUH HMeeT BO3MOKHOCTH
KaK 30HAJBbHOTO 000TPEBa, TaK U MPOTPEBAHUS
BCell MOV TTOMETIeHUS.

Janubtii npubop (puc. 11.14) cospaer nmura-
IIIIO HACTOSTINX SI3BIKOB TTaMenu. biarogaps
JIBYM aKTUBHO [€UCTBYIONIUM BEHTUJSITOPAM
BO3/yX TIOTajIaeT B KaMWH, jajiee — TOJ Jeii-
CTBUE HArpeBaTeJbHOTO 3JIEMEHTA U BBIXOIUT
XOpOIO TpoTpeThiM. KamuH, pacrosioxeH-
HBIII B KOMHATe, CIOCOOEH XOPOIIO MPOTPEThH
ee, PaCIpOCTPaHAS TENJ0 MO BCel TJIONAIN.
[Tomumo  (yHKIIMOHAJBHOTO  Ha3HAYEHWUS
3JIEKTPOKAMUH Oy/IET PajloBATh BAC TOPSIINME
sI3bIKAMM TIJIAMEHW W 3BYKOM IOTPECKUBAHUS
npoB. IIpu 5TOM SI3BIKM MJIaMEHU TOTPEOJISIIOT
sJIeKTpUYecTBa He OOJIbIlle, YeM OJHa BJIeK-
Tpuueckas jamnoyka. CoBpeMeHHbIe 3JIEKTPO-
KaMUHBI UMEIOT JaKe NUCTAHIMOHHBIN TTYJIbT
yrpasienust. [Ipubopbl GBIBAIOT HaBECHBIMH,
KJTACCUYECKUMHU, CBEPXITUPOKUMU U OT/IEJHHO
CTOSTITUMH.

ICTETUYHBIN BUJA 3JIEKTpPOKaMMHaAM IIPpHUAAIOT
IIopTaJjibl — TaK Ha3bIBa€Mbl€ O6paM]I€HI/I§{
JJIA KaMHWHOB. Onu 6bIBAIOT paSHOO6paBHbIMI/I
II0 CTUJIIO U 1[1/13a1‘/’1Hy, JJIA 9TOTO IMpUMEHAETCA
BEJIMKOE MHOKECTBO MaTe€pUaJiOB OT /IOPOTOTro
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Mpamopa /10 OOBIYHOTO ILIACTHKA WJIH JIepeBa.
DJIEKTPOKAMMH MOYKHO YCTaHOBUTb B 3apaHee
MO/ITOTOBJIEHHBIN TTOPTAJI, KOTOPBIH COOTBETCTBY-
€T ero pazMepam.

Puc. 11.14. 3nekTpokamuHb
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Jantpiii npubop — 9KOHOMUYHOE YCTPOICTBO,
norpebssionee 1-2 kBr/4  sekTposHepruu,
€ro JIerKOo TMOJKJIIOYNTh — He Tpupercss 000-
pPyZOBaTh JIBIMOXOJI WJIH TIOJIBOJIUTH Ta30Bbie




BopsHoe otonneHue

TpyOBI. PacXobl 110 SKCIIyaTaIl[U¥ TOKE MUHMU-
MaJIbHbIE, 3aIYaCTH He M3HAIIMBAIOTCS, & YNCTKA
He Tpebyercs.

CroumocTth asekTpokamuaa — ot 10 Teic. pyo0.,
OHa MOXeT A0XOAuTh 10 50 Thic. pyo., 31eCh
MHOTO€ 3aBUCHT OT Ka4ecTBa 0OpaMJICHHSI.

PaccMoTpeB OCHOBHbBIE BapuaHThl 00OTpeBare-
Jieii, BbI 00s13aTe/IbHO CMOJKeTe BbIOPaTh YTO-TO
JUIT  CBOETO JIOMa, COOTBETCTBYIOIIEE BaIlIMM
(DMHAHCOBBIM BO3MOMKHOCTAM U TIOTPEOHOCTSIM.
[IpeaiaraeM He OrPaHUYUBATLCSA OTOILJICHUEM
ot oborpesatesisi 1 000PYL0BaTh B JOME MOJHO-
HEHHYIO BOASHYIO CHCTEMY OTOILJIEHUS IO IIPO-
TOTUITY TOPOJICKON KBAPTUPBI.

BopsHoe oTonneHue

Kpome meunoro ororuierusi Bce OoJibInei mo-
IIyJIIPHOCTBIO  CTAJIO IOJIb30BATLCS  BOJSTHOE
ororieHne B JauHbix jgomax (puc. 11.15).

/

Puc. 11.15. Crctema BOAAHOrO OTONNEHIS B JOME: 7 — pacLUMpUTeNbHbIA 6aK; 2 — aBTOMATUYECKNI OMI0K ypaBneHust; 3 — BUXPEBON
TENNOreHeparop; 4 — LNPKYNALUOHHBIA Hacoc; 5 — Gak-TepMoc

O60py,I[OBaHI/Ie TaKOTO OTOILIEHUA 3aHUMAET
HEMHOI'O MeCTa B JOME, OHO Ha/JI€)KHO U JOJITO-
BEYHO. HpI/IHL[I/IH pa6OTbI 3aKJII04Ya€eTCA B TOM, YTO
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B KOTJIE HATPEBAeTCs BOJA, KOTOPask MOTOM pac-
npeIessaeTcs K KOMHATHBIM pagraTopaM 110 TPy-
6aM, a 3aTeM Bo3Bpamiaercss 0o6paTHo. X0 BOALI
IPOUCXOAUT Onarogaps paboTe LUPKYJISIOH-
HOTO Hacoca. 110 3aMKHYTOI 1IEIIOYKE CHUCTEMBI
BOJSIHOTO OTOILJIEHHSI MOCTOSIHHO IUPKYJIUPYeT
anTrgpuU3 WK BoJA.

OcCHOBY OTOIJIEHUS COCTABJISIET CTATBHON WU Uy-
TYHHBII KOTEJI, OTAIlJIMBAEMbII TBEP/BIM, JKUIKIM
TOIUIMBOM WJIM [IPUPOJIHBIM Ta3oM JIOO IeHTpa-
JIN30BAaHHBIM 3JICKTPUYECTBOM.

Kpome 0CHOBHBIX KOMIIOHEHTOB B CHCTEMY TaK-
Ke BXOJISAT TIPUCIIOCOOIEHUS IJIS1 PETYTUPOBAHIS
paboThI: pacHIUPUTENbHBI 6a4oK (Kyda YXOIAT
JIMITHSAS BoJla U aHTU(MPU3, UTO CJIydaeTcsl PO
HarpeBaHuM ), TEPMOPETYJIATOPDI, IIUPKYIAIUOH-
HBI HACOC, MAHOMET], 3aIIOPHBIN U aBTOMaTHye-
CKMIl BO3/IyXOOTBOJYMKH, a TaKKe IIpeloXpaHu-
TeJTbHBbIE KJIATTaHbl.

MoUIHOCTD KOTJ/Ia HATIPSAMYIO 3aBUCUT OT TLJIOIIA-
a1 oTarimBaeMoro goma (tabu. 11.1).

Jlas moma mpakTHYecKu J00O0 TTOIaau, Ha-
yunas ¢ 30 M2, mopoieT BapuaHT OTOILJIEHUS
JIEKTPUUECKUM KOTJIOM MOIHOCTHIO OT 3 JI0
105 xBr. 3mech TOIBKO OCTaHETCSI BBISCHUTD:
Oyzer M XBaTaTh BBIJAEJEHHON MOIIHOCTH
AJIEKTPOIHEPTUU U He BO3HUKHET JiM 1epeboes
C ee TTofavert.

Tabnuua 11.1. 3aBMCUMOCTb MOLLHOCTY KOTNA OT NAOLLAAW JoMa

MomHocTb KoTj1a, KBT

IIntomans foma, m?

60-200 o 25
200-300 25-35
300-600 35-60
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AuTUthpU3 B Ka4ecTBe TeNnNOHOCUTENS

Ecam BBI skMBeTe B loMe KPYTJIBIN TOJI, TO B Kave-
CTBe TEMJIOHOCUTEJST MOYKHO MCTTOJTh30BaTh BOJLY,
MPEJIBAPUTENBHO OUUIIIEHHYIO OT COJIel KeCTKO-
cTi, 4T0OBI B TpyOax u paguaropax He 00pasoBbl-
BaJIach HAKUIIb. /[Jis1 9TOTO MCTIOMB3YIOT (HUIBTP
JUUIST OUUCTKU OT JKECTKOCTH.

Ecmu BbI He sKuBeTe B JIOM€ KPYTJIOTOANUYHO,
MPUETCS CUBATh BOLY W3 CHUCTEMBI, YTO Ype-
BaTO KOPPO3WMEH MeTa/l/la BHYTPU PaJMaTOPOB.
OcBoboxaast TpyObl OT BOJbI, BbI HAIOJHSIETE
UX BO3YXOM, KOTOPBII cO3/1aeT OIaronpusiTHy10
aTMochepy it KOpposuu. UTo eciiu Bbl PEITUTe
HArPSIHYTh Ha Jlady B HOBOTOJAHUE TIPA3IHUKHU?
Yewm OyjieTe OTaIIMBaTLCS, €CJIM BOAY U3 GaTa-
peli crrycTuamn?

B coyuae, korma Bbl ObiBaeTe Ha jladye 3WMOIA
XOT$1 ObI HECKOJIBKO Pa3 B MECSII, JTyUIIle UCIT0JIb-
30BaTh B KauyecTBe TEINJIOHOCUTENST aHTU(hPU3.
ITO KUIKOCTb, KOTOPAsi UMeeT HU3KYIO TeMIIepa-
Typy 3amep3anud (puc. 11.16).

Puc. 11.16. AHTUdpK3 Anst CUCTEMBI OTOMMEHUA



BopsHoe otonneHue

HecoMHEHHOE TPEUMYILECTBO JAHHOTO BEIECTBA
3aKJI0YAETCS B TOM, YTO CUCTEMa OTOILIEHMS
C HUM BCeTJIa TOTOBA K UCIIOIb30BAHUIO U JauHbIIA
JIOM MO’KHO TI0CELIaTh BpeMs oT Bpemenu. Kpome
TOTO, B COCTaBe aHTH(PH3a €CTh BEIECTBA, 3alI1-
aone Tpyobl OT KOPPOUU.

K coxanenmnio, antnpus mmeeT psiji HEOCTATKOB.
Ero Temoemkocts Ha 15—20 % wHiske 110 cpaBHe-
HUIO C BOJIOIi, a BA3KOCTb, HA0O0pOT, B 2—3 pasa
BBIIIE, JIAHHAS JKUIKOCTH PacHIupsiercsst B 00b-
eme Ha 40—60 % Gozbine. Kpome atoro antudpus
uMeeT W P/l IPYTUX OTJIUYUIA OT BOJIBI, TOITOMY
1epeji ero MCIOJb30BaHUEM B CHUCTEME OTOTLIe-
HUS TIPOBOJSAT COOTBETCTBYIONINE W3MEHEHUST:
yBeanunBaoT pazuatoper Ha 30-50 %, oO6bem
pacimpureabHoro bauka — Ha 40—60 % u ycra-
HABJIUBAIOT 0Go0Jiee MOIIHbBIE [TUPKYJISIIMOHHBII
HACOC U KOTEJ.

[Tpocrasg 3amena antugpusa Ha BOLy B CUCTEMe
ororierust He roautcst. CTOUT Takske 106ABUTD,
9TO HE BCE KOTJIBI PabOTAOT Ha aHTU(pHU3e, TaH-
HBII BOIIPOC HEOOXOAMMO YTOUHUTH B MarasuHe
y KOHCYJIbTaHTa.

Kpowme Toro, ecau Bbl IepeBOANTE CUCTEMY OTO-
mjieHns: Ha aHTU(hpU3, HENb3sd UCHOJIb30BATh
cTajibHble OIMHKOBaHHbIe TPYObl. [[MHK BeTyma-
eT B PeaKInio ¢ aHTU(PPU30M.

B BbIGOpE «32» U «IIPOTUB» aHTU(DPHU3 TTOOEK A~
€T B TOM CJIy4ae, €CJI BbI [IJIAHKPYETE TPUE3KATh
Ha J[avqy 3UMOII 1 Cpasy BKJIIOYATh GaTaper.

CeroHss Ha pBbIHKE BBITYCKAETCS BEJUKOE
MHOK€CTBO aHTU(MPU30B, B OCHOBE KOTOPBIX
JeXkaT BOJIHbIE PacTBOPBI  COJiel, CIUPTOB,
MOHO- W JAWITUJIEHTIMKOJS, TTPOTIIEHTITNKOJI.
bBousbiiieit monysigpHOCTBIO TONAB3YIOTCS AHTHU-
(bpusnl HA ocHOBe aTHIEHTIMKOJS: «IIpaiin-40»,
«[paiin-K», <«Ipaitn  Dmut-K»  (<[IPAN]T»,
Mockga), «Xot baan-30 M», «Xor baan-65 M»

(«TOKC», Mocksa), «Hopmb-K», <«Hopmb-65»
(«XNMABTO», Mocksa), <«Temmbni mom»
(«'EJINC-HT», Mocksa) u p. AHTHA(hOPI3HI Me-
10T TemriepaTypy 3amepsanust ot —10 no —60 °C.

VI3 MMITOPTHBIX TEMJIOHOCUTENEH OOJIBIINAM CIIPO-
coM roJib3ytoTest HeMmerkue Antifrogen N u Inibahen,
mBexcknit Skandi.

Antudpus emroctbio 10 s cTOUT NPUMEPHO
600 pyo.

[Ipu pabore ¢ aHTHGPU30M CJEAYHTE TPOCTHIM
[IPAaBUJIAM, KOTOPbBIE TOMOTYT COXPAHUTb CUCTEMY
oTorienus 6e3 oJoMOK Hajtosro. He 3anmBaiire
aHTU(hPU3 B OIIMHKOBAHHBIE TPYOBI, 3aMeHsIITE
JKUJIKOCTb 110 Mepe cTapeHusi (CPOK TOMHOCTH
YKa3bIBAETCSI IMPOU3BO/UTENIEM U COCTABJISET
4—5 J1eT), He MCTIOJIb3Y I Te ABTOMOOUIIBHBII TOCO.T,
JUIST MOHTaKa CHCTEMbI OTOILIEHUS TIOJIb3YHTeCh
repMeTUKaMy, He CTECHSITeCh KOHCYJIbTHPOBATD-
Csl CO CHEIUaMCTaMKi B MaraswHe Ipu BbIOOpE
KOTJIa, paboTaroiiero Ha antudpuse. He pazsozu-
Te anTr(pu3 Bozoi bosee uem Ha 50 %, 9T0 3HAYN-
TEJIbHO YXY/IIUT €ro cBoicTBa. [[uist pasbaBiieHust
WCTIOJIb3YHTE BOY JKECTKOCTBIO /10 7 eIIMHMUIL.

[Tepen 3ammyckom anTudpusa UCIbITATE CUCTEMY
BOJION.

K coskasiennio, 60JIbITMHCTBO JAYHBIX KOOTIEPATH-
BOB He (JIar0yCTPOEHBI TA30TPOBOIOM. B srydiiem
cJIydae IPUXOJUTCS PaloBaTbhCs LEHTPAIN30BaH-
HOMY 2JIEKTPUYECTBY UM Bojie. B aToil cutyarumn
OTOIVICHWEe M HarpeBaHue BOJbl CJelyeT IIpo-
JIyMBIBATb C IIOMOIIIbIO BOJISIHOW CUCTEMbI C IIPU-
MeHeHueM 3JIeKTPOKOT/a. Takas cuctema oToO-
IJICHUS COZEPIKUT 3JIEKTPOHArpeBaTeb B BUJE
MPSIMOTOYHOTO KOTJIA, TIPECTABIISIIONIETO COOOM
[UJTMHPUIECKYT0 TPYOY € HarpeBaTeIbHBIM 3JTe-
MEHTOM BHYTpH.
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TennonocureneM B TaHHOM CJiydyae BBICTYTIAET
BOJlAa WJIM He3aMep3aioliasi SKUIKOCTh, CIoco0d
HarpeBa KOTOPBIX MOJKET OBITh Pas3JIYHBIM.
B nekoropbix cucremax Berpoen TOH, umerormii
BHYTPEHHHUI TPOBOAHUK U 0OOJamaonmii 60b-
MM COTIPOTUBJIEHNEM, — TaK Ha3bIBAEMBIN KUTISI-
TUJIBHUK, KOTODBIII HarpeBaeT MPOTOYHYIO BOJLY.
Cucrema HaunHaeT paboTy cpasy TOCje TOro, Kak
ee BKJIIOYWIN. B ciydae yTeuyku TerIOHOCHUTEJst
BO3HUKaeT yrposa neperopanug TOHa. Cucremy
OTOIJICHUS 3JIEKTPOKOTIOM MOKHO MCTIOTb30BaTh
COBMECTHO C Ta30BOH WJIM TBEPAOTOIIMBHOI,
BKJTIOYAS X THEM, a JIEKTPOKOTET — HOUbIO. Beb
B TEMHOE BpeMs CYTOK Tapud Ha 2JeKTPUYECTBO
HITKE, HAJIO TOJIBKO He 3a0bITh YCTAHOBHUTH JIBYX-
Tapu@HBIT CIETINK.

Takue kotsibl BBITycKaoTcsa (upmoit «[amans»
noy HazBanusamu «OQuar-Typbo», «[eiizep-Typ6o»
u «Byakan-Typ6o». TOHoBbIil KOTET ¢ Maioii
MOIIHOCTBIO B 3 KBT cTouT nnpumepto 7 Thic. pyo.

Cy1tecTByeT ele OfWH BUJ KOTJIOB, paboTaro-
IUX OT 3JEKTPUYECTBA, — 3JIEKTPOAHBIN. Boma
B TaKOM KOTJIE HarpeBaeTcs 3a CUET TOTrO, YTO
WOHBI JBWXKYTCSI MeXTy ajekTpopamMu. OCHOBY
paboThl HTOI CHCTEMbI COCTABJISAIOT JIE3BMSI, pac-
MOJIOKEHHBIE Ha HeOOJIBIIOM PACCTOSTHUH JIPYT
OT JIpyTa U HOTPY’KEHHbIE B BOAY, K HUM II0/BE-
JIEHO HaIlpsiKeHue. JJIeKTPOAHbIH KoTesr pabo-
TaeT 110 HpI/IHHI/IHy MOHU3aIIN TEIIJIOHOCUTEJIIA.
[TpoucxoauT mpoiiecc pacuienieHusT MOJIEKY.JT
HA MOJIOKUTETHHO U OTPUIIATENBHO 3apsisKeHHbIe
HWOHDBI, KOTOPbIE€ CTPEMATCA K ITIOJIOKUTEJTbHbBIM
U OTpUIATEbHBIM 2JIeKTposaM. Bo Bpems aTo-
rO TIpollecca BBIJIETISIETCS TeTJIOBast SHEPrusl,
KOTopasi TepefaeTcsl TeIJIOHOCUTeN0. Takum
00pa3oM MPOUCXOAUT HarpeB BObL. B orinume
OT TIPEJIBIIYIIETO TUTIA HJTEKTPOJAHBIN KOTE Ha-
rpeBaeTcs MoCcTeneHHo. Pacxo/ ajieKTpoaHeprum
Takke OyIeT 3aBHCETh OT MOTPeGJIsIeMbIX 00b-
eMOB, 3a/IaHHOI1 TeMIIepaTypbl U 001ero oobemMa
OTOIIUTEIHbHOI CUCTEMBIL.
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IJIEKTPOHBIE KOTJIBI BBIITYCKAIOTCS OTEYECTBEH-
HBIME TTpou3BoauTessiMu. Hanbosee momyJisip-
Hasi Monesnb — «lamaH», cToMMoCTh B paiioHe
20 Tteic. py6. Korenm mmeer IMUIMHIPUYECKYIO
dhopmy, cam HacTparBaeTcst Ha HEOOXOUMYTO T10-
TPeOJISIEMYIO MOIIIHOCTh U MOSKET OTKJIIOYAThCS,
€cJIN TeMIepaTypa CTAHOBUTCS BbIIlle 3a[aHHOM
nuist Gatapeil uiaM Bo3ayxa B KoMmHare. B ciydae
KOPOTKOTO 3aMbIKAHWS, YT€UKH KUAKOCTH WJIH
HeperpeBa KoTeJ OTKIII0YAeTCs] CAMOCTOSITENIbHO.

Koren «T'anan» (puc. 11.17) Bointyckaercs mMo-
HOCTBIO OT 2 10 25 kBT u crnocoben orarim-
BaTbh JIOM, XO3SIMCTBEHHbIE IIPUCTPOMKN U TIPOUME
[IOMEIIeHUS.

B 3aBucumMocT# OT MOIITHOCTH TaKOI KOTEJI CII0CO-
O€eH TIOCTaBJISITh TOPSIUYIO BOY Jist 4—40 paua-
TOPOB B ioMe. «['aslan» ocHallleH aBTOMaTHYeCKIM
TEPMOPETYJIITOPOM U JIEKTPOTEXHUUYECKUM ITyJIb-
TOM-peryJATopoM. C MX TIOMOIIIBIO PETYINPYIOTCS
TeMIIepaTypa Bo3jlyxa B OMEIIEHUH U MoTpedst-
eMasi MOIIHOCTb.

Puc. 11.17. Snextpuyeckuit Koten «[ anan»
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MouHOCTh KOTJIa BCEr/ia BHIOUPAETCS € 3aMacoM,
B yuer Gepercsi TakyKe MOIIHOCTDH 3JEKTPOCETH.
Ecsm Bam foctaTouro it otorieHns goma 3 kBT,
BoIGUpaiite Korea Ha 4—5 kBT. TaBHOe, 4TOObI
XBATUJIO BBI/IEJIEHHON MOIITHOCTH.

Cucrema OTOIUIEHUS] TTOMUMO HArpeBaTeJbHOTO
KOTJIa COCTOWT ellle M3 OJHOM YacTH. ITO OTO-
MUTEIbHAST CETh, T/l TIPOUCXOIUT TIPOIECC ecTe-
CTBEHHOI IIMPKYJISIIUH TEILJIOHOCUTEJIST, KOTOPBII
HOIHUMAETCST 110 TpyOaM BBEPX U HAIOJHSET
Garaper. OCTBIBIIHIT TEILJIOHOCUTEIH OITYCKAETCSI
10 JIPYroMy TpyOOIPOBOLY BHI3 B KOTEJI, TJIE 0~
norpesaetcs (puc. 11.18).

3 MMIIOPTHBIX AaHAJIOTOB DJIEKTPOKOTIIA «[aman»
MOKHO BbIZeauTh HeMmenkue Bosch, Eleko
u Protherm, mosnbckne Kospel, a takske gemnickie
Dakon.

MoskeT noKa3aThCs, 4TO OTAILINBATD JJOM 9JIEKTPH-
4eCTBOM — JleJIo HakJajiHoe. O/IHAKO y 2JIeKTPo-
OTOIIJIEHUS eCcThb CBOU IIpenMyIecTBa. Kak npasu-
JI0, TaKasl cucTeMa MOJTHOCTHIO aBTOMATU3NPOBaHa
u cHabsKeHa UCTaHIIMOHHBIM yipaBienueM. J[ist
060PY/IOBaHUST AJIEKTPOKOTETLHON He HYKHBI [[bI-
MOXOJI U OT/IeJIbHOe TIOMellleHhe, 4TO SIBJISIeTCs
OIIPE/ICTIEHHON BBITO/ION MPU MOHTaXKe 110 CpPaB-
HEHUIO ¢ KOTeJbHOW Ha rady. Tepmocraruyeckue
KJIATIAHBI PETYJIMPYIOT HArpeB Oarapeil U AKOHO-
MAT PacXo/l JIEKTPOIHEPrUn.

[ln3enbHblit KOTEN

BapuaHTOM HEZ0POroro OTOIJIEHHS B JIOMe TIPH
OTCYTCTBUH ra30CHAOKEHSI MOJKET CTATh UCIOJb-
3oBanue au3esnbHoro kotaa (puc. 11.19). /las ero
GecriepeboiiHON  paboThl HEOOXOAMMO HAJINYHE
ayieKTpryecTBa. [[n3esbHbIe KOTJIBI, KaK TIPABIUIIO,

) YknoH 3-5°

—

) YKknoH 3-5°
@25

Puc. 11.18. Cxema noaKmt04eHIs aneKTpokoTna: 7 — KoTen «[anat»; 2 — paauatop OTONMeHNst C 3anopHbIM BEHTUNEM; 3 — JaT4ik-pene
TeMneparypbl; 4 — pacLUMPUTENbHbIN 6aK; 5 — CIMBHON BEHTUINb; 6 — 3anOpHbIil BEHTUIL; 7 — (MUNbTP C LIMPKYNALMOHHBIM HACOCOM
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paboTaIOT HA COMSIPKE — HEZOPOTOM U IOCTYITHOM
TOIUTMBE. XPAHUTh €r0 HY)KHO B CIEIUATbHBIX
TOIUIUBHBIX (aKaX, KOTOpPbIE TOKYIAlOT BMECTe
¢ koraamu. HeoOGXOAMMO TMOCTOSIHHO CJIE/IUTD,
4TOObl TOIUIMBO B 0akax He 3aKaHYMBAJIOCh,
" CBOEBPEMEHHO UX ITOIIOJIHATD.

Tenn00OMEHHNK AM3EJBLHOTO KOTJIA MOJKET
ObITh U3rOTOBJIEH JINOO M3 YyryHa, 1100 U3 cTa-
au. Ha ero Bbi6op crout oOpaTuTh BHUMAHMUE.
KoTiibl ¢ 4yryHHBIM TEII00OMEHHUKOM J[0JIT0-
BeUHbl U IIPOYHBI, OHU IIPOCIIY:KaT Bam OoJjiee
50 setr. HeoctaTok — 4yBCTBUTENBHOCTD K T1€-
penazaM Temieparyp M I'MIPaBIMYECKUM ya-
paM, 9TO paspyllaeT KOTeJl, U CPOK ero CIyKObI
YMEHBIIAETCS.

/lusesnbHbIE KOTJIBI U3 CTAJIU MeHee IPOYHBIE,
cpok caryskObl cocrasster 15 ser. Ouu He MMe-
0T HEJIOCTATKOB UYYTYHHOTO KOTJIA, HO TaKxke
He maeanbHbl. K coskasenuio, cTaabHble KOTJIBI
YYBCTBUTEIbHBI K KOHJEHCATY, KOTOPBIA 006-
pasyercs Ha uX creHkax. KoHzgeHcar crocobeH
BBIBECTH M3 CTPOST CTAJBHOI KOTEJI, BBI3BAB B €TO
pabore Henosaaku. OnHAKO CTAJIbHOI KOTEN Be-
CUT BO MHOTO Pa3 MEHbIIIe, HeSKeJIN UyTYHHBIH.

Puc. 11.19. [lnsenbHbiit koten
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JluseyibHBIM KOTEeJ OCHAIleH TaKOi IeTalibio,
KaK BEHTUJIATOPHBIE Topeskn. OHU pacblISIOT
cosisipky B Kamepy ropenus. [Ipoucxoaut cme-
IeHWe TOILIMBA C BO3AYXOM, OJarofapst 4emy
obecriednBaeTcst polece ropeHust. BosayHblit
MOTOK PEryJIUPYeTCcsl aBTOMATUYECKH, YTOOBI
He TPOM3OILI0 3aryxaHue. [opeskn MpousBo-
JAT HECKOJIBKUX TUIIOB: O/IHO-, IBYX- 1 TPEXCTY-
nenyvarbie. [TocienHue Ba COCOGHBI CHU3WUTD
pacxoji TOIJIMBA, yBeJIWYWBAs pecypc KOTJa
U PEryJupysi TeryioBo pexum. [lusenbHbIit
KOTeJ MMeeT CMEHHbIe TOPEJKH U CHoCOOeH
paborarb Kak Ha JU3eJbHOM TOILJINBE, TaK
1 Ha raze. Takue KOTJIbI IO TIPaBy HA3bIBAIOTCS
YHUBEPCATbHBIMU.

JIu3esIbHbI  KOTEJ, TPUOOPETEHHBI TOJbKO
NUISE OTOTIJIEHWST JIoMa, Ha3bIBA€TCS OHOKOH-
typHbiM (puc. 11.20). Ecim xe o sgBisercs
erne ¥ MCTOUYHMKOM IOJYyYeHUsI TOPSYero BO-
JNOCHAOKEHUsI, TO HTO JABYXKOHTYPHBINH KOTEJ
(puc. 11.21).

Takoil KOTeJs TOJb3yeTcss GOIBIITUM CIIPOCOM
y moTpebuTesieil 0 CPaBHEHUIO € MEPBBIM BHIOM.
Bosbimoe mpeumyinecTBo AM3€IbHOTO KOTJIA

~

Puc. 11.20. Cuctema 0ToNNeHs ¢ OJHOKOHTYPHbIM KOTNOM:
1 — KOTen; 2 — Ccu1CTema ynpaBieHns; 3 — paanaropbl OTONEHMS



BopsHoe otonneHue
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Puc. 11.21. Cuctema oTonneHns 1 ropst4ero BOJOCHAOKEHNS C IBYXKOHTYPHbIM KOTNIOM: 7 — BaHHa C AyLiemM; 2 — yMbIBANbHVIK;
3 — KYXOHHas MOWKa; 4 — pacLuMpUTENbHbIA 6a40K; & — KOTE; 6 — KpaH Ans Cnycka Bo/bl U3 CUCTEMbI; 7 — BOAOMNPOBO/ XOS0HO

BOZbl; 8 — KpaH ANst OTKIH0YEHNS CUCTEMbI OTOMNEHNS; 9 — paguatop

3aKJII0YaeTCsT B TOM, 4YTO OH CIOCOGEH OT-
arIMBaTh OOJIBINOE TIOMENIEHNEe — ILIOIIAIbIO
no 1000 m? (MoiHOCTH MpHOOpa COCTABJSIET
or 15 go 700 kBrt), mosTOMY OH MOAXOANT /IS
OTOTIEHUsT ~ OOJIBIIIOTO ~ 3arOPOHOTO  JIOMa
B oTcyTcTBUe Tazudukaiuu MecTHoCcTH. J[u-
3eJIbHBIN KOTEJ MOIIHOCTBIO 10 25 KBT crout
ot 40 teic. py6. Ilena MoskeT Bo3pacTaTh 10 He-
CKOJIBKUX COT ThicssY PybJiell B 3aBUCHMOCTH
OT MOTIHOCTH.

CrouMoCTh OTOIJIEHUS Ha JAU3EJbHOM TOILIIBE
MOKHO PacCYMTaTh CJIEAYIONM oOpasoM. 1 i
cossipku crout mipumepro 20 py6. s 1 kBr/4a
TernyioBoi sHepruu Tpedyercst 0,17 1 Torumsa, mo-
9TOMY eIMHHUIA Tera o6xoautest B 3 py6. 40 kor.
Ucxonga us toro, uro 1 kBT TemmoBoit aHepruu
xBataeT Ha 10 M2, a Balil 10M, K TIPHMeEPY, 110 TLI0-
maau 100 M2, Tpebyercst 10 kBt/4. [Iponssenem
npoctoit nozgcyer: 10 kBt x 24 u x 30 mneii =
= 7200 xkBt/4. Eciim ipeanosnokuTh, 4TO0 BpeMs
paboThl KOTJIA B IBa Pa3a MEHbIIE WU OH Oy/IeT

paboTaTh JIUIIh HA TIOJIOBUHY CBOEI MPEIeTbHOI
MorntHocTH, nosyuutca 3600 kBrt/u B Mecsr,
a 310 6e3 masoro 12240 py6. AHaornvHbIit pac-
YeT MOKHO CaMOCTOSITEJTbHO TIPOU3BECTH U IS
JIPYTUX BUJIOB KOTJIOB.

Koten Ha TBEpfOM TONNMBE

OcOGEHHOCTD JAHHOTO KOTJIa B TOM, YTO TOTLIHU-
BOM JIJIsl HETO SABJIAIOTCS APOBA, KAMEHHBINA WU
Oypblil yroJib, KOKC, a Takke TOpdsHble Opu-
KeThI. BbIHYCKaIOTCH YHUBEPCAJbHbIE KOTJIbI,
criocoOHbie paboTaTh Ha BCEX BbIIEYKa3aHHbBIX
BH/IaX TOILINBA OO0 N30MPaTeIhHO Ha KAKOM-TO
OJIHOM U3 HuX. IIperMmyIiecTBa UCIOAb30BAHKI
KOTJIa Ha TBEP/JIOM TOIIJINBE OUYE€BH/IHDI: OH ITO3BO-
JISIET CO3/[aTh aBTOHOMHYIO CUCTEMY OTOILJIEHUSL.
Kpome Toro, ganHas cucreMa AOCTYIIHA B KC-
I0JIb30BAHUU B palloHAaX, TJIe UMEIOTCS IPOOJIEMBbI
¢ 9JIEKTPO- U rasocHabxkenuem. [Tocaegnum 1o-
BOJIOM «3a» MOJKET CTaTh HEBBICOKask CTOMMOCTh
HCII0JIb3yEMOTO TOTLIHBA.
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Hemoctatok paboThl KOTJIA HA TBEPIOM TOILIHBE —
cucTeMa He MOXKeT CTaTh aBTOMAaTU3WPOBAHHOM
U [EePUOJUYECKU IIPUJAETCA 3arpyKaTb TOILINBO.
IIpaBna, ceituac cozmanbl MOJIEN, KOTOPbIE MOTYT
ABTOMATUYECKH TTO/IJIEPAKUBATD OJMHAKOBYIO TEM-
nepaTypy Bozbl uian antudpusa. OTciaekuBanue
TeMIIePaTyPbl IPOU3BOJAUTCS CIIeIUATbHBIM JaTul-
KOM, YCTaHOBJICHHBIM Ha KoTJie. /[aT4nk coeuns-
eTCsI € 3aCJIOHKO, B CJTydae TOBBIIIEHUs TeMIlepa-
TYPBI BbIIIe YKa3aHHOM 9Ta 3aCI0HKa 3aKPbIBACTCS,
3aMeLsd pouecc ropeny. [1pu nonvkenuu tem-
repaTypbl 3aCJIOHKA TPUOTKPLIBAETCSL.

[Ipu MoHTa)ke TBEpAOTONJIUBHOIO KOTJAa IPU-
JIeTCS COOPYIUTH JBIMOXOJI, CEYEHHE U BBICO-
Ta KOTOPOrO 3aBUCAT OT KOHKPETHOU MOJEJIU.
BuumaresbHO yuTaiiTe MHCTPYKIMIO 110 yCTa-
HOBKe. B ciyyae npuMeHeHMsI HelPaBUJIbHBIX
[apaMeTpoB JbIM He OyJeT YHAaasaTbhCsl TOJHO-
croio. [Tomerierine OyieT 3abIMIIEHO.

JlaHHbIe KOTJIbI Pa3iesigioTcs M0 MaTepuany M3-
TOTOBJICHUST HA YyTYHHbBIE U CTaJibHbIE. UyTyHHbBIE
MejlJIeHHee HarpeBaloTCsl, HO CIIOCOOHBI JI0JIbIIE
VAEPKUBATH TENJIO TI0 CPAaBHEHUID CO CTaJlb-
HbIMKM. [apaHTUiiHbII CPOK CJHyKObl TaKKUX
kotsioB — 10-20 ser.

JlpoBsiHbie KOTJIBI BBITYCKAIOTCS MOIIHOCTBHIO
10 100 kBt. CrasbHoli TBEPAOTOILIMBHBIN KOTEJ
MorHocThio 12—15 kBT MokHO mprobpecTn
3a 25 ThIC. pyO.

[a30BbIN KOTEN

Ecsi B Batem cazioBoM OOIIECTBE TIPOXOJINT Ta-
30BBIiT TPYOOITPOBOJI, BAM 04Y€eHb 1T0Be3.10. Borpoc
OTOTLIEHUSI OY/IET PEIaThCst HAMHOTO IIPOIIIE U Jie-
nieBJie, Jia U IMUILY TOTOBUTDH Ha Ia30BOH IJINUTe
B Pa3bl BbITOJHEE.

MoskHo 060pyIOBaTh CHCTEMY Ta30BOTO OTOILIE-
HUS 1 YCTAHOBUTD €€ MPSIMO B 0O0TPEBAEMOM TIO-
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MenieHnu. B coctaB oTonuTebHOro 06opyaoBa-
HUS JaHHOM CUCTEMBI BXOJAAT KOTEJI, pajuaToOphbl,
ra3oIpoBOJl, MOABOAAIIUN Ta3, 3allOpHas apMa-
Typa U prOOPhI aBTOMATUKHU, 00€CIIeYnBaIONIIEe
6€e3011aCHOCTb.

la3oBoe  oTOmIIEHWME  BecbMa  9KOHOMHYHO
(puc. 11.22). CoBpeMeHHbBIE Ta30BbIe KOTJIbI, 000~
PyZA0OBaHHbIE aBTOMaTHKOﬁ, IIO3BOJIAIOT HE CJie-
JNTB 3a rporieccoM. Ecin rsiams moracHer, To cu-
cTeMa BHOBb Pa30sKiKeT FOPeJIKY.

l'asoBblii koTen obsazaer Boicokum KII, mpu-
HMMast BO BHUMaHKsI HU3KYIO CTOUMOCTD TOILINBA.
OH crocober oborperb MmoMenieHust GOJIBIION
IUTOTIAIA.

[Ipu ycranoBKe ra30BOTO OTOTLIEHUS MOTYT BO3-
HUKHYTH OTIpe/ieJIeHHbIe  CJIOKHOCTH, O KOTO-
PbIX Gbl XOTEJIOCHh BAC TPELYIPEANTh. Bo-1IepBhIX,
YCTaHOBKY O0OPYIOBaHMUsI TIPUIETCST COTJIACOBATh
¢ ['azrexnazzopoM. 111 3TOro Hy»KHO ITPe/IOCTaBUTh
EJIBIN TTAKEeT JIOKYMEHTOB, COCTOSIININ U3 MTPOEKTa
KOTEJIbHOH, IOTOBOPOB € OpraHU3aIneil 1mo MOH-
TaKy U OOCAYKUBAHUIO, HPUJIOKHUTH JIMIEH3UIO
MMPOEKTHOM 1 MOHTA;KHOU (PUPMBI, a TaKKe 3aKJIIO-
YUTHh TPEXCTOPOHHUIA JIOTOBOP 00 yCTaHOBJIEHUU
OTHOIIIEHUH TI0 OTBETCTBEHHOCTHU 32 000PYI0BAHUE
U pa3rpaHuyeHue MOTHOMOUMH,

Puc. 11.22. ['a30Bble KOT/bI 0BO/BHO PACMPOCTPAHEHS!
113-3a [J0CTYNHOCTI 11 [IELLIEBI3HBI TOMNMBA



BopsHoe otonneHue

Jluist 00ycTpolicTBa ras0Boil KOTeJIbHON BbIOMpaiiTe
XOPOIIIO TTPOBETPUBAEMOE TIOMeIeHIe, 000pyLyii-
Te LIMOXOJ, Kyzia OyLyT BbIXOAUTH OTPabOTaHHbIE
raspl. OOparuTe BHUMaHKME Ha TO, YTO TOPEJIKH
MOT'yT KOIITUTb. OCHOBHa}I IIpUYKrHa — ITOHMKEHNE
aBJICHUA B CUCTEME.

[a30BbIil KOTEJ PEKOMEHIYeTCs WCIOJb30BaTh
711 GOJIBIINX ZOMOB ILIOIIAAbIo Oojsee 10 M2
Otorenue 10Ma MEHbIIEH IOl CTAaHOBUT-
€SI SKOHOMUYECKH HEBBITOHBIM U 9KOJIOTUYECKH
HeOE3011aCHbIM.

]Ique HCIIOJIb30BaTb KOTJIbI, IIPpUTOAHBIE [JIA
pa6OTI)I B pOCCI/IfICKI/IX YCJOBUAX, A€ daBJI€HUE
rasa HECT36I/IJIBHO, A0porue MMIOpTHbIE MOTYT
BBIUTU U3 CTPOA OT YaCThIX IIEPEIIA/IOB 1aBJIEHUA.

['a3oBBIE KOTJIBI BBITTYCKAIOTCS MOITTHOCTHIO OT 10 KBT
u ctost ot 30 ThIC. py0. U BBIIIE.

Paccmotpum o60pymoBaHie KOTEIbHOM IS CH-
CTEMBI Ha TBEPJIOM TOILINBE.

OueHb YacTo CUCTEMY BOJSTHOTO OTOILIEHUS 000PY-
JIYIOT B OT/ICJTBHOM HEOOJIBIIIOM TTOMEIIEHNH, KOTO-
poe Ha3bIBaIOT KoTembHOI (prc. 11.23). Beicora no-
TOJIKOB B KOT€JIbHOI JOJIZKHA COCTABJIATH HE MEHee
2 M 1 ObITH 0O6BeMoM He Menee 7,5 M°. [Tomernenne

Puc. 11.23. KotenbHas

000PYAYIOT IBIMOXOJOM, BEHTUISIIMOHHBIM Ka-
HaJIOM MK (DOPTOUKOM, a TAKIKE DJIEKTPUIECKIM
ocBertenneM. Koresn pacmosaraior Ha paccros-
unu 0,5 M OT CTEHBDL.

JIBIMOXO eIaI0T BBICOTON HE MEHEee 5 M OT Me-
cTa MOACOEeIUHEHNST KOTJA 0 Bepxa JABIMOBOI
TPyOBI, TJIOMIA/b MONEPEYHOTO CEYEHHS JT0/KHA
6b1Th He Menee 190 em?. Ecain ectb Takas HeoOX0-
JIUMOCTD, MOKHO CMECTUTD JIBIMOXOJ HA PACCTOSI-
nue 1 M oz yraom mo 30° k Beptukanu. CTeHKn
OTBOJIA TOJKHBI OBITH TJIAIKUMH ¥ UMETh OIHA-
KOBOE ceueHue 110 Beei ainne. Koresr moak/oya-
10T K AbIMOXOAY IIPpU IIOMOIIN COECUHUTEJTbHOIO
narpyOKa, WM3rOTaBJIMBAEMOr0 U3 KPOBEJbHOI
CTaJTW, TOJIIMHA KOTOpoi He MeHee 1 mm. [lyis
YIJIOTHEHUSA MeCTa CO€MHEHUA MCIIOJIb3YyETCA
TJIMHSTHBINA PACTBOD.

CoeHUTEIbHBIN TTATPYOOK IIOTHO HaCasKUBa-
€TCsT OTHUM KOHIIOM Ha BBIITYCK JIBIMOXO0/Ia KOTJIa,
a JIpyroil KoHell BCTaBJIsIeTCsI B OTBEPCTHUE KUP-
MAYHOTO KaHaJa Ha TOJIWHY CTEHKH JBIMOXO/IA
(ne menee 13 cm). /IbIMOBOIT KaHasT BBIKJIA/[bIBA-
€TCs1 U3 XOPOIIIO 000KKEHHOIO KPACHOTO KUPITHYA
Ha IJIMHSTHBIN PACTBOP TOJIIMHOM 3—5 MM, TIOTOM
IIBBI THIATETbHO 3aTupatoTcst. C yepziaka razoxo;|
MOKeT ObITh M3TOTOBJIEH M3 HacajHoW acGecTto-
IIEMEHTHOI WM KepaMu4yecKoil TpyObl. B Takom
ciydae JIeJIaeTcsl yTelsieHue W3 MUHEPATbHON
BaThl WJIM TMEHOra300eTOHA B JKECTKOM KOKYXE.
[t Knaziky ra3oxo/ia HU B KOEM CJlydae HeJb3si
HCITOJIb30BaTh CUJIMKATHBIN KUPITHY, MIJIAKOOETOH
WJIN IPyTHE KPYITHOIIOPUCTBIE MAaTePHUAJIbL.

B ocHoBanuu 1bIMOBBIX KaHAJIOB COOPYXKAIOT Kap-
MaHbl, TTyOUHA KOTOPBIX 25 CM, a TAK/KE OTBEPCTHS
JUIST YUCTKY 30JTbI, 060PY/IOBAHHbIE [[BEPKAMIL

YT06bI JIy4llle y3HATh, BO CKOJIBKO BaM 060ii/eT-
Csl Ta WJIM MHasl CUCTEMa OTOILJIEHWsS C YYETOM
pacxoa TOIUINBA, MpPEIaraeM O3HAKOMUTHCS
co caenyioneii Tabsmmneit (tabu. 11.2).
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Ta6nuya 11.2. Vicnonb30BaHue pasnuyHblx BUL0B OTOMNATENbHbIX KOTIOB

Omiata B
Pacxoa tomBa Croumocts 1 kBt
Mecdll Ha IoM
IIpeumyimecrBa Henocrarku JUIS OJIy YE€HU A TelJjia B 4yac, 3
mwiomazpio 100 v2,
1 kBT snepruu pyo. P
pYyo.
dnextpokoresn | Hwuskas crou- He Besne ectpb
MOCTbH KOTJIa, He HeoOXoMMast MOIIL-
HAJI0 CTPOUTD HOCTb, BBICOKHE 1 kBt 2,65 9540
JIBIMOXO/T AKCILIyaTalluOHHbIE
pacxoIbt
Koren na tBep- | Hesbicokue Boicokne 3a-
JIOM TOILIMBE pacxoibl Ha TPATbhl HA MOHTAX 4 KT 1,23 4428
(mpoBax) JKCITyaTalIo JILIMOXO0/1a
Jnzenbubrit Bricoxas mor- CioskHOCTD yCTa-
KOTEJ HOCTH, HU3KUI HOBKH, BBICOKHE 017 1 3.4 19240
’ b
YPOBEHB IITyMa pacxobt
TazoBoiii koTesr | HeBbicokue aKc- MoHTax IbIMOXO/1a
TLTyaTaIllMOHHbIE 0,1 m° 0,27 927
pacxojiet

s Ta6JII/I'-IHbIX JAaHHbIX BUW/IHO, YTO ra3oBbIi
KoTesl OBLT M OCTAaeTCst BO BCE BPEMEHa CaMbIM
9KOHOMUYHBIM. CJIOKHOCTh YCTAHOBKHU 3aKJIO-
4yaeTcsl TOJBKO B MOHTaxe JipiMoxoja. Ecau ras
Ha y4acTKe OTCYTCTBYET, TO BTOPBIM II0 9KOHO-
MUYHOCTH BBICTYIIAET TBep,ZIOTOH]IHBHbeI KOTeJI.
[enaiite BBIBOABI W pelialite, KakKUM KOTJIOM

Ta6nuua 11.3. Bbibop cUCTEMbI OTONEHMA

OTonuTeNbHbIH NPHOOP

Bapuant noma

Jydiie 000py/I0BaTh CUCTEMY OTOIJIEHHs B Ba-
1IeM JioMe.

Jluist ipriMepa jiajiee TIpUBe/IeHa elle o/fHa TabJm-
112, B KOTOPOil yKazaHbl HanboJjiee ONTUMAIbHBIE
BapWaHThl KOTJIOB B 3aBUCUMOCTH OT THUIIA JIOMa

(tabu. 11.3).

CucremMa OTOILIEHHS

Heb6oubimoii cago- | TBepAOTONIMBHBII KOTEJT

BBII JIOMUK

Cucrema OTOILJIEHUS C TBEPAOTOIJTUBHBIM
HEaBTOMATU3UPOBAHHBIM KOTJIOM HeGOJIb-
moit momtHocTu. Torka /iBa pa3a B CyTKHU.
MokHO 060py/I0BATH BCTPOEHHBIM TETLI0-
O0OMEHHUKOM JIJISI TIOJTyYeH st ropstdeit

BO/JbI
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Bapuant noma OTtonurebHbIi IPHOOP Cucrema oTomieHus

Korremxk mioma- | Kombunuposautbiii korest. OCHOBHOE Cucrema BOJSHOTO OTOIICHUS
1610 110 200 M2 TOIUIMBO — Ta3 UJIN COJISIPKA, Pe3epBHOE (ITPH-
MEHSIETCS B CJIyJae CHJIBHBIX XOJIOZIOB FJIH IIPH
OTKa3e TOPeJIOK ) — JIPOBA WJIH YTOJIb. ABAPUIAHBIIN
BapuaHT — asieKTpo TOH.

WcnosbzoBanue IBYX KOTJIOB: Ta30BbLI KUIKO-
TOTITMBHBIN U PE3ePBHBIH TBEPIOTOMITUBHBIH
(HeaBTOMATU3MPOBAHHBII ).

JIpoBsiHOIT KOTEN ¢ 6AKOM U AKKYMYJISITOPOM
WJIN Ta30T€HEPATOPHBII KOTEJI ¢ IPEBECHBIM

TOIJINBOM

Boubiioii 3aropoz- | TazoBblii MM KUAKOTOIJIMBHBIN KOTET GOJMBIION | ABTOMAaTH3MpOBaHHAsA TBEPAOTOINIMBHAS

HBII JIOM MOIIIHOCTH KOTeJbHasd

Koneuno, ato Bcero Juiib NPUMEPHBINH TIOJI-
60p 060OpyMOBaHUST JJISI KOTEJIBHOH B JIOMe.
OxoHyaTeTbHOE PellieHre 0CTAeTCS 32 BAMU, TEM
6oJiee UTO KasK/IbIN JIeHb HA PBIHKE MOSIBJISIOTCS
HOBBIE BBICOKOTEXHOJIOTUYHbBIE U OKOHOMHUYHbBIE
MOJIEJTH.

Temnepb paccMOTPUM CHCTEMY BOASHOTO OTOILIE-
HUS C €CTECTBEHHOM IUPKYJISIIIUEil BOIBL.

OCHOBHOIl TIPUHIIMT JIEUCTBUSI CUCTEMBI OTO-
IJIEHUS € eCTeCTBEHHOW IUPKYJISAINed BOJbI
(puc. 11.24) sakmovaercst B ciemyiomeM. Boma
JIBUZKETCST OT OTONUTEbHOTO KOTJIA K PA/IHaTOpaM
1 06paTHO MOJ JEHCTBUEM TMAPOCTATHYECKOTO
Haropa, KOTOPbIil 00pasyercs 3a cYeT PasHUIIbI
B TUIOTHOCTH OXJIAXKIEHHOM 1 HAarpeTOl JKUIKOCTH.

[Iporiecc NPOMCXOAMUT  CJAEAYIOIMM  OOPa3OM.
Harperast B KOTJIe Bojia CTAHOBUTCSI Jierde, OJiaro-
Japs 4eMy IIOJHMMACTCA 110 IVIABHOMY CTOSKY
BBepX. OT HETO 1O Pas3BOSINIMM MOJIAIOIIM CTO-
AKaM JKU/JIKOCTb IIOIIAIAET B OTOIIUTE/IbHDBIC ITIPU-  Puc. 11.24. boiinep — cep/Le CICTeMbI 0TOMNEHNs
6opbL. B To Bpems 1I0Ka BoJa ABYKETCS 110 TPYOaM,  C eCTECTBEHHOI LADKY/ISLVEN BO/bI
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OHA TIOCTENEHHO OCTBIBAET ¥ CTAHOBUTCS TSIKeJIee.
[Tocsie OTOMUTENBHBIX MPUOOPOB OXJIANKIECHHAST
JKUIKOCTh HAUMHAET JIBIJKEHNeE Ha3a/l 1mo obpar-
HBIM CTOSIKaM M 001eii 00paTHOI MarucTpasiu.
TerioHocuTenb CHOBA BO3BpAlAeTCsi B OTO-
MUTEJbHBII KOTEJ, T/le BBITECHSIETCS HarpeTast
BoJ1a. ITockoJbKy BO/Ia OXJTAXK/IAETCsT IOCTOSTHHO,
IPOIECC €CTECTBEHHOU IUPKYJISIIUU  TPOUC-
XO/IUT HETpepbiBHO. B cucrteme 13-3a pasHUIIbI
TEMIIepaTyp TOpsiYeil W OXJTKIAEHHON BOJIbI
oOpasyercst Tak Ha3bIBAEMOE IMPKYJISIIMOHHOE
nasnenve. [IpezesbHO OMycTUMOE 3HAYEHNE TOPSI-
yeil Bozibl B cucreMe — +95 °C, a oxXJask1eHHoil —
+70 °C.Yt06bI HE [OIMYCTUTH YPE3MEPHOTO
OXJIK/IEHUsI BOJIbI U YMEHbBIIEHUS aBJIEHUS,
TJIABHBII CTOSIK 3aKPBIBAIOT TETLJIOU30JISIINEN.

Emnte ogun mokasaresb, KOTOPBIN BIAUSET HA TaB-
JieHrue, — 39TO BBICOTA PACIIOJIOKEHUs] HarpeBa-
TeJIbHOTO TIprbopa Ha KoTIoM. YeM Bbille Haxo-
auTest mpubop, TeM GoJIbliee MUPKYJISIIMOHHOE
JaBJieHye st Hero HeoOxomumo. ITo aroii mpu-
YKHE OTOIUTENbHbIE TPUOOPHI, KOTOPbIE PaCIIO-
JIO’KEHbI Ha OJTHOM YPOBHE C OTONMUTETbHBIM KOT-
JoM, OyayT ciabo HarpeBaTbest. OnTUMaTbHOE
PacCTOsTHUE MEKY OTOIUTEIbHBIMU IPUOOPaMU
HIDKHETO 9Ta)ka M IEHTPOM KOTJIa JIOJIKHO CO-
CTaBJIATD 3 M.

OtonuTesbHBIE CUCTEMBI C €CTECTBEHHON ITUPKYJIS-
1yel TerIoHocuTe st ObIBAIOT ¢ Bepxueii (puc. 11.25)
1 HUZKHEH pa3Bojkoi (puc. 11.26).

[TpuHIM AeiicTBUS 06EMX CUCTEM aHAJOTHYEH.
Pasnoe B HUX — TOJIBKO paciojioxkeHue 1mo/ja-
OIell MarnucTpaJin.

K coxanenuio, cucremMa ¢ ecTeCTBEHHON IUp-
KyJIAIell HecoBepIilieHHA U UMeeT HeJOCTaTKU.
Jlnst ee 06GOPYMOBAHUSI HCIOJNB3YIOTCST TPYOBI
YBEJMYEHHOTO [aMeTpa, 4TO O00yCJaBJUBaeT
GOJIBIIION PACXOjl MATEPHATIOB U BBICOKYIO CTOU-
MOCTh ycTaHOBKH. Takast cictema TpebyeT 60J1b-
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Harpesa-
TenbHble
npuGopbl

YKnoH

Pue. 11.25. Cuctema BoASHOTO OTONNEHNS C €CTECTBEHHON
LMpKynsLnen (BepXHss pasBojka): 7 — KoTen; 2 — rnaBHblil
CTOSIK; 3 — Pa3BOAALLAS NUHWS; 4 — ropsiyie CTOSKN;

5 — 00patHble CTosIKK;, 6 — 00paTHas HNS;

7 — pacLUVpuTENbHBINA 6aK; 8 — CUTHANBHAS JIMHUA

L5

6 “Vinon

Pwuc. 11.26. Cuctema BoASHOrO OTOMNEHNS C 8CTECTBEHHON
LMPKYNSILMeR (HUKHSS pa3BofKka): 7 — KOTeN; 2 — BO3[yLUHAs
TNHVS; 3 — PasBOAsLLAR INHIAS, 4 — ropsiune CTOSKK;

5 — 00parHble CTOSKM; 6 — 00pATHAA NINHNS;

7 — PACLLIMPUTENbHbI 0aK; 8 — CUTHAMbHAR NINHIAS



BopsHoe otonneHue

IIOr0 pacxoza ToIIMBa. UToObI BKJIIOYUTH ee,
noTpedyeTcst JOCTaTOYHOE KOJIMYECTBO BPEMEHN.
B meoramimBaeMBbIX TTOMENIEHUSIX CHUCTEMA MO-
JKET 3aMepP3HYTh, K TOMY K€ TPOJIO’KEHHbIE TPY-
ObI OOJIBIIOTO AUaMETPa BBITJISASAT HEACTETHYHO.

Bor nouemy cBoe mnpuMeHeHHe HaXO/ST OTONM-
TeJIbHbIE CHCTEMbI C MPHHYIUTEIbHOU UPKYJISI-
mueii rerwionocures (puc. 11.27). Becriepe6oiiroe
JIBUKEHUE TETIOHOCUTEIST 0OecTiedarBaeTcst biaro-
JIapsl MUCIIOJIb30BAHUIO IUPKYJIAIMOHHOTO HACOCA,
KOTOPBIH MOAKIIOUAETCS] K 0OPATHOM MarucTpaIi.
Takue OTONUTEBHBIE CUCTEMBI OCOOEHHO PACITPO-
CTpaHEeHbI B MHOTO3TAKHBIX KOTTE/[KAX, MOCKOJIb-
Ky HaJIn4Ke Hacoca M03BOJIsIeT IIPUMEHUTD Pa3Hoo-
OpasHble CHCTEMBI MOHTaKa OTOTIeHNsI. [ToMHwMTE,
uTo 151 GecriepeboiHOi PaboThI CHCTEMbI OTOILIE-
HUS C IPUHYAUTEJbHON Hojavell TeIlIOHOCUTEIs
HeoOXO/IMMa TIOCTOSTHHAST T0/[ada 3JIEKTPUYECTBA,
MIOCKOJIbKY OT HETO paboTaeT Hacoc.

Takasi cucrema umeer Psiji [PEUMYIIECTB, KO-
TOPBIE 3AKJIOYAIOTCST B OOJBINON TEMI00T/Iave,
MQJIBIX TI0TePAX TEIJIOHOCUTEJ Ha MCIapeHue
Y BO3MOKHOCTH MCTIOJTb30BAHUS TPYO HEOOIBIIIOTO
mamerpa. Kpome Toro, oHa 1o3BoJisieT peryJimpo-
BaTh TeMIlepaTypy BO3/yXa B KOMHATaX, a Takxke
MOII[HOCTH PabOThI BCEW CUCTEMBL. DTO COKpaIiia-
€T Pacxo/lbl HA MaTePUAJIbl 1 MOHTAK.

W3 stux IMPEUMYIIECTB MOKHO C/Ae€JaTb BbIBO/,
YTO OTOIIUTEJIbHaA CUCTEMa C HpHHyI[HTCJIBHOﬁ
[IUPKYJISIIINE TEITIOHOCUTEIST HAMHOTO YI00Hee
B 9KCILJTyaTalluu MpeibIyTIe.

I[aJIee pacCMOTPpUM MOHTa’X BOASAHOIO OTOILIE-
HU .

ITocsie BBIOOpa reHepaTopa Telia MPUCTYIIAIT K 00-
YCTPOWCTBY CUCTEMBbI OTOILIEHNS B lome (puc. 11.28).

Jl1s1 aTOTO MIOAIOIINIT TPYOOIIPOBO/L BEAYT IO
MOTOJIKOM WJIW TI0 TIEPUMETPY IOMEIIEeHMSI,

Puc. 11.27. BoasHoe 0TONNEHUE C NPUHYAUTENBHO LIMPKYNSLNABI:

4 — HDKHSS pa3BofiKa: 7 — KOTeN; 2 — rNaBHblii CTOSK;

3 — paclmMpuUTenbHbIi 6aK; 4 — CUrHabHAA IMHUS,

5 — nopatoLLan uHNS; 6 — B03AYX0COOPHUK; 7 — NoAatoLLye
CTOSKM; 8 — 00PATHbIE CTOSKN; 9 — 06paTHARA INHNS;

10 — Hacoc; 771 — paclumputenbHas Tpy6a;

0 — BEPXHSA pa3Bofka: 7 — KoTeN; 2 — nofaroLas NHug;

3 — 00parHas MHUS; 4 — NOJAKOLLME CTOAKM; 5 — 00paTHbIE
CTOSIKIA; 6 — BO3MYLUHAS NHIAS; 7 — BO3YXOCOOPHUK;

8 — paclumpuTeNbHbIi 6ak; 9— Hacoc; 10— pacLumpiTenbHas Tpyoa
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Puc. 11.28. CamocToATENbHBIA MOHTX CUCTEMbI OTOMNEHNS

a OOpaTHBII TPOKJIAJIBIBAIOT B TOAMOJIHHOM Ka-
Hajie B nojBase. Ecau TpyOOIpPOBOI MPOXOAUT
Ha Yep/lake 1o HaoJIbHBIM KaHaJIaM, TO ero Heob-
xouMo u30JpoBath (puc. 11.29). Haubosbiireit
HOIYJIIPHOCTBIO  CPE/IN  TEIJION30JIAIIMOHHBIX
MaTepuasoB I0JIb3yeTcsl MUHepaJbHas Bara.

Puc. 11.29: a — tennousonauns Tpyo: 7 — METanIN4ecKas CeTka;
2 — ac6eCTOLEMEHTHAs WTYKATYpPKa; 3 — MUHEepanbHas Bara;

0 — 1CNOMb30BaHNE acOeCTOLEMEHTHOM CKopaynbl: 7 — Tpy6a;

2 — QHTUKOPPO3UIHBIV NaK; 3 — acOECTOLEMEHTHAs CKOpNyNa;

4 — MeTannn4eckuin 6aHaax
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[Ipexxe uem HaKTAABIBATH TETJIOU30JIATTUOHHBIT
CJ10i1, TPyOOITPOBO/I OYMINAIOT METAJINIECKO
METKOM, 3aTeM TOKPHIBAIOT aHTUKOPPO3UNHBIM
JIAKOM, TIOCJIE Yero OOepTHIBAIOT CJI0EM MIHe-
paJIbHOM BaTHhI.

Korza TennonsongiinoHHbIi cJI0l HAJOKEH, T10-
BEPXHOCTb OOTATUBAIOT METALJIMYECKON CETKOIA,
KOTOpast OLITYKaTypUBaeTcst acOeCToIeMEeHTHBIM
pacTBOpoM (7S 3aIATHI U30JISIINH ) TOJITTHON
1 eMm nipu amerpe Tpy6 10 30 em u 15 MM — Tipu
mametpe 6osiee 30 M. TostnHa U30JUPYIONIETO
CJI04 oTipeiesisseTcs TpoeKTopoM. B 3aBucumoctn
OT TOJIIMHBI U30JISIUNA TPYObl MOKHO 00€epThI-
BaTh MUHEPAJIBHOU BATOW B O/IMH, /[BA WU TPU
ciost. BMecto achecToreMeHTHON MTYKaTypKu
BBINTYCKAIOTCST  acOeCTOIEMEHTHBIE CKOPJIYIIBI,
nuameTp Kotopbix gocturaet 80 cm. Mx Hamo
yCTaHaBJIMBaTh Ha MPSIMBIX y4acTKaX TPyOOIpo-
BOJI0B. /Ly KkperyieHunst CKOpJIyTl UCIOJIb3YIOTCS
METAJITMYECKIe XOMYTBI. 3aKPeTISiOT MaTepua
GaHaKaMH U3 JIEHTbI, KOTOPast ObIBaeT CTAIbHOI
OIIMHKOBAaHHOW WJINW TOKPBITON CHENUATbHBIM
AHTUKOPPO3UITHBIM COCTABOM.

OGopyioBaHue CTOSIKOB JI€JAlOT OJIMKE K yriry
komHaTbl. CaMu pagraTopbl, Kak IPaBHJIO, pac-
noJsiaraioT 1oj okHoM. Takum oOpasoM mpubOp
3alllMIa€T IIOMeENeHne OT XOJIOAHOIo BO3AYyXa,
KOTOPBIIT TIPOXO/IUT Yepes Hero.

Cyu[e(:TByeT HECKOJIbKO BU0B OTOIIJICHIA:

[ ecrecTBeHHOI M IPUHYANUTEIBHON HUPKYJIAINN;

(0 c BepxHeld M HUIXKHEH pacupeneyuTe bHOMl
Pa3BOJIKO;

O oaHO- U ABYXTPYOHOE.

Jlist HeGOJIBIIOro JaYHOro JIOMa JIydIlle BCEro
IOAXOAUT CUCTEMA BOJSIHOIO OTOILIEHUS C ecTe-
CTBEHHOI HupKyJisiireil. Takoii criocob geiicTByer
0 TIPUHITUITY Pa3HUIIbI yAEJIbHOTO Beca rops-
Jell W XOJOAHOH BOAKL. bosee Tsukemass xomomHast



BopsHoe otonneHue

BOJIA BBITAJIKMBAET TOPSTIYIO U3 KOTJIA, HATIPABJISISI
ee 1o Tpybam.

PaccMoTpuM  ABYXTPYOHYIO CHCTEMY BOJSIHO-
ro oTomyieHus Ay gagHoro poma (puc. 11.30)
C MPOKJIAJKON Pa3BOJKHU TOJ MOTOJKOM, a 00-
parHoro Tpy6onpoBoga — M0/ HarpeBaTe/bHbI-
My npubopamu. Boja moctynaer B 1OAAOILy 0
TpyOy, U3 Hee IPOXOINUT CKBO3b HarpeBaTe IbHbII
npubOp ¥ Aajbllie cyefyeT B OTBOAAILy0. [l
JIYUIIero MUPKYJISIMOHHOTO JIaBJIeHUs PeKOMeH-
JIyeTcst pacrioJiaraTb KOTeJl HYKe YPOBHSI HarpeBa-
TEJIbHBIX TPUOOPOB — B MOBAJIE.

Ecan takoii BapuanT oKasbiBaeTCsl HEBO3MOXK-
HBIM, IIUPKYJISIAIO BOJIbI YBEJIUYNBAIOT 32 CUET
ee OXJIaKAeHUsT B TPyOax, KOTOPBIE PACIIOJO-
JKeHbl Bbllle KotJsa. /Ly aToro oronuTenbHble
TpyObI TPOBOJAT B OTAILJTMBAEMBIX KOMHATAX
N3onaumu  monsepraeTcsi  TOJIBKO

OTKPbITO.

TJIABHBIM CTOSK, KOTOPBIM MPOXOJAUT OT KOTJIA
(puc. 11.31).

YcraHoBKa KOTJIA TIPOU3BOAUTCS B JIOME, B XO-
3IUCTBEHHOM TIOMEIIEHUN HEMAJEKO OT BXOJa
u OJIMBKO OT KUJIbIX noMelennii. Torga ygobuee
OyzeT BecTH TPyOOIIPOBOJIL, a TaKKe yOrpaTh Ipo-
JYKTBI TOPEHUsT — 30Ty U IIJIAK.

[MogBopsmmii ¥ OTBOASAIIAN  TPYOOIPOBOJIBI
JIOJKHBI OBITH € YKJIOHOM JIJIS JTIYUIIErO MPOXOK-
JeHust Bo/ibl. [Ipm maHMpOBaHUU U TIPOKJIAJIKE
OTOIUTENIBHOTO  TPYOOIPOBOA  HEOOXOAUMO
pO/yMaTh BOMPOC 00X0/a JBEpeil 3apaHee, uTo-
6bI TIOTOM 130€KaTh BO3HUKIIMHMX CJIOKHOCTEL.
B cucreme oToruieHns MCTMOMB3YIOT TaKOH 3Je-
MEHT, KaK PacIIupUTETbHBINA O6ad0K. ITOT COCYT
BbIOMparoT eMKocThio 40—50 1. Ero npuMenenue
HEOOXOIMMO B CBSI3U C TEM, UTO, HATPEBASICh, BOJIA
YBEJIMYMBAETCST B 0ObeMe 1 00pa3yeT U3iniiHee

Puc. 11.30. Cxema [ByxTpyOHOI CUCTEMbI OTOMMEHNS: T — KOTEN; 2 — IMaBHbIli CTOSK; 3 — PaCLUMPUTENbHbIN 0240K; 4 — pa3BoasiLas
NMHIASA TOPSIYEi BOJbI; 5 — HarpeBaTeslbHble NPUGOPbI; 6 — KpaH ABOIHOM PErynupoBKiAe; 7 — 06paTHas MHUS, 8 — BEHTUNb C NaTPyGKOM
NS CYCKa BO/Ibl U3 CUCTEMbI; 9 — MOANUTKA CUCTEMbI 113 BOJONPOBOAA WK OT PYYHOr0 Hacoca; 70 — nepenvBHas AHUS (CTPENKaMK

MoKa3aH YKIOH Tpyo)
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Puc. 11.31. 30n5uus rnaBHOro cTosika: 7 — Tennon30saumus rnaBHoro cToska

JlaBJjieHre B 000PYI0BAaHHOI CHCTEME OTOILIEHNSL.
PacumupuresibHbIN 6a4OK yCTaHABIUBAIOT JHOO
Ha yepjiake, OO B OTAILIMBAEMOM MOMENECHUN.
B nepBom ciydyae ero yTemsisitoT crenuaibHbIM
YyJIKOM C TOHKOBOJIOKHUCTOM U30JISIIIEN, UTOObI
3UMOH Bojia He 3aMep3Jia. bauyok MOKXHO He U30-
JINPOBATh, @ YCTAHOBUTD B YTEILIEHHBIN GOKC.

PacumupuresbHBIN 6AYOK MTOKIIOYAETCS] K CUCTE-
Me OTOIJIEHHSI C TIOMOIIbIO 3alIOPHOM apMaTyphl,
KOTOpasl 3alUIaeT OT CJIyYailHOTO OTKJIIOUEHUS
Gaka ot cucrembl. K 6auky 1moBOAAT BOLY OT BOLO-
MPOBO/IA, HO MO3KHO 3aJIMBATh JKUIKOCTD U BDYYHYTO.
Yrtobbl Bo/a He TIEpeIBaAIach Yepe3 Kpaii, B 6auok
BPE3AIOT TEPEJIMBHYIO TPyOy, KOTOpas OTBOJIUT
JIMTITHIOKO JKUJIKOCTD B KaHasmsarwio (puc. 11.32).

[l oTorieHust JioMa MOKET MCIIOJIb30BAThCS
TOPU30HTATbHAS CHCTEMA BO/STHOTO OTOIJICHMUS.
B aHHoI cxeMe pacIimprTeTbHbI 6a40K pacoia-
raeTcst HeroCpeAICTBEHHO Hayl KoTJioM (puc. 11.33).
lFopusonTtanmpHyio cuctemy otorieHust addex-
TUBHO TIPUMEHSTH ITPU OOJIBIIOM OCTEKJIEHUH TI0-
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MellleHus 1o BceMy niepumetpy. Boma mocrymaer
13 KOTJIA B OTOIUTEIbHBIN TPYOOIIPOBO/I, KOTOPDIiT
pacIosoKeH Ha TOW Ke BBICOTE, YTO W IEePBbIii
HarpeBaTesbHbIN pu6op. JKuaKocTh mpoxoauT
o BceM mpubopam U cJeayer oOpaTHO B KOTEJL.
Yr1o6bl yBETMYNUTH TUPKYJISIIHOHHOE JIABJIEHUE,
HarpeBaTesIbHble TPUOOPDI PACIIONATAIOT MOBBIIIIE,
[pHU IBYXTPYOHOUH CHCTEME OTOILIEHUST yCTaHaB-
JINBAETCS 3aIlI0PHAs apMarypa.

Ecim y Bac fByXaTaKHBII 710M, 00YCTPOICTBO €ro
JBYXTPYOHOIT ~ CHCTEMON  BOSIHOTO — OTOTLJIEHUS
He MMeeT CMBICJIA, TTOCKOJIbKY peryJimpoBaHie Io-
naun Teruia yeaoxknautces. Ha Bropom atake Beerza
Terulee, 4YeM Ha 11epPBOM, TI0TOMY YTO TaM LUPKYJIS-
IIMOHHOE JIABJIEHIE OOJIbITIE.

Ilesecoobpastee MCIOJIb30BaTh OAHOTPYOHYIO CH-
CTeMY OTOILIEHVsT, KOTOpast 00eCTIeYBAET OIMHAKO-
BOE IIUPKYJISIIIMOHHOE JIABJICHIE B HATPEBATEIBHBIX
1pubopax Ha MEPBOM U BTOPOM dTazkaX. [ToMuMo
9TOTO JIAHHAsI CHCTEMA TOTPEOYET MEHBIIEr0 pac-
X072 TpyO ¥ TPYI03aTPaT Ha UX MOHTAK.



BopsHoe otonneHue

Puc. 11.32. Cxema MOHTaXa ANs 3UMHEro 0TOMNEHUS; 7 — PaCcLUMPUTENbHbIV 0a40K; 2 — noAatoLwuii Tpy6onpoBo; 3 — nepennBHas
Tpy0a; 4 — BEHTISIb BOJOHArpeBarens; 5 — Tpy0onpoBo/ ropsiiel Bobl; 6 — BaHHas; 7/ — paanatopbl; 8§ — pakoBIHA;

9 — BofjoHarpeBsatenb; 70 — Kote; 77 — rnaeHblil CTOSK; 72 — BEHTUIb AN NOANUTKN CUCTEMbI; 73 — CNYCKHON BEHTWNb;

14 — BeHTunn; 15 — 06patHblid Tpy6onpoBos; 76 — BOLONPOBOS

Puc. 11.33. Cxema ropi3oHTanbHoii CUCTEMbI BOASHOTO OTOMNEHNS: 7 — pacLumMpuTeNbHbIi 6a40K; 2 — HarpeBatenbHble Npuoop!;
3 — 3anopHast apmarypa; 4 — 00BOJIKa ABEPEI; 5 — CMyCK BOAbI U3 CUCTEMbI; 6 — KOTEN (CTPENKOiA MOKa3aHO HanpaBgHIe BWKEHIS BO/bI)

213



[nasa 11. AnbTepHATUBHbIE BAPUAHTbI OTOMSIEHNA

Jlasiee paccMOTpUM BBIOOP pajiuaTopa.

Ecm BbI BBIOpAIN KOTEJT JIJIST OTOILIEHNUST 1 OCBO-
WU IPUEMJIEMYIO CUCTEMY OTOTLIIEHUST, OCTAJIACh
HeOOoIbIas 4acTh paboThl MO MOAOOPY OTOMH-
TeJBHBIX PUOOPoB — paauaropos. Eme 10 jer
Ha3a/[ BBIOOP OTPAHUYMBAJICS YYTYHHBIMU Pai-
aTopam¥, HO B HAcTosIee BPeMs acCOPTHMEHT
HAMHOTO pacupuJicst. Tenepb MOKynaTesio ecTb
U3 Yero BhIOUPATh, MOITOMY 0e3 MoJIe3HbIX COBe-
TOB ¥ PEKOMEH/IAINT 3/1eCh He 0OOMTUCH.

[Tpu BeIOGOPE paIaTOPOB HU B KOEM CJIyYae HeJlb-
351 ICXO/IUTh TOJIbKO U3 BHELIHEro Buja. I'1aBHbIN
KpUTEpHii BBIOOpAa — HACKOJIBKO IPUOOP ajamTi-
pOBaH K KOHKPETHBIM YCJIOBUSM TTPUMEHEHUS.
[TockosibKy OCHOBHAg WCIIOJIb3yeMasi CHUCTEMA
OMHOTPYOHAsI, TO PAAMATOPBHI MOJLKHBI OBITh JIJIsT
Hee TPOYHBIMU W UMEIONUMH MaJioe THUPABJIN-
YeCcKoe COIPOTUBJIEHHE.

Baxwusiii hakTop — MocTOsTHHOE 3aTOJIHEHNE
pazmatopoB Bojol. Kak n3BecTHO, IIpoiiece Kop-
posuu B TpyOax, 3amoJHEHHBIX BO3LYXOM, UIET
ObICTpEe.

[Tpu BBIGOPE PaIMATOPOB JJISI JIOMa CTOUT 00pa-
TUTh BHUMaHIE Ha TETLJIONPOBOIHOCTD MaTEPUAIa,
13 KOTOPOTO OHU M3rOTOBJeHBI. Koadduiment
TEIJIONPOBOIHOCTY TTOKA3bIBAET WHTEHCUBHOCTD
nepejaull Terjia yepes Marepuas. 3HauuT, YeM
BBIIIIE MTOKA3aTe/b, TEM MEHBIINX Pa3MEPOB MO-
ryT OBITH OTOMUTEbHbIE TPUOOPHI U TEM MEHbITE
MecTa 0/l OKHOM OHU OY/yT 3aHUMATb.

Emte oxuH MOMEHT, 0 KOTOPOM HeE CTOUT 3a0bl-
BaThb, — 9TO TIJIABHBIN 3aITyCK CUCTEMBI C TI0O-
CTETIeHHbIM HapaluBaHUEM JIaBjeHusT (JIOCTH-
raeTcs BKIYeHUeM IIUPKYJISITMOHHBIX HACOCOB
pKU [TOMOINU Ipeobpa3oBaTe/bHOW YacTOThI).
HesbimoHeHE JaHHOTO TPeOGOBAHUS TPUBOINT
K TMJIPaBJIMYECKUM yapaM, OT KOTOPbIX pajua-
TOP C110COGEH BBHINTHU U3 CTPOSL.
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[Tpunimm o60rpeBa MoOMeIeHst — KOHBEKITHS U 13-
Jiydenue. Teruiblil HarpeTblii BO3/yX MOJHUMAETCSI
BBepX, I7le cMelrBaeTcs ¢ Xoao1HbM. [Tomumo ato-
TO HATPETBIT PAUATOP CIIOCOOEH U3ITYYaTh TETLIOTY
B [TPOCTPAHCTBO MOMEIIEHHSI.

TpamuiuOHHBIM MECTOM [IJIT PAZIMaTOPOB CUUTAET-
€51 UX PACIOJIO;KeHHe 0/ OKHOM, TIOCKOJIBKY OTTY/Ia
MIOCTYIAET XOJIOAHBIN BO3/TyX 3UMOil. CTONT ydecT,
4qTo 6aTape$1 TIOMHMMO KOMHATbI HArpeBa€T €111e€ U Ha-
PY>KHYIO CTEHY, KOTOPasl HaXOIUTCS 32 Held, TI09TOMY
4acTh Tella Tepsercs. Teronorepu yMeHbIIaoTcsa
TEIUIOM30JIAIIMOHHBIM CJIoeM, Ha KOTOPBI CBEpXy
HaK/Ia/biBaeTcst Orectsiimasi osbra n3  amoMHu-
aust. Ona OTPpAYKa€eT M3JydeHune, a TEIIOU30J/IAINA
He IPOITyCKAeT TEIIo HapyxKy.

Ceituac BO3MOJKHO BBIOpATh PaJaToOpbl, KOTOPbIE
OCHAITIEHBI PETYJITOPAMU TeMITEPATyPbl BO3IyXa
B omMerniiennu (puc. 11.34).

Puc. 11.34. HekoTopble BUAbI PAaUaTOpoB NO3BONAOT
PEryn1poBarb TEMNeparypy Bo3yxa B OTAENbHO B3STOM NOMELLEH
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YroGbl BO3IYX HOPMAIbHO IMPKYJIUPOBAJ, pac-
CTOsTHIE MEXKIy Oatapeeil W TIOBEPXHOCTBIO CTEHbI
WJTU TETTOM30JISIIIAN OCTABJISTIOT MUHUMYM 3—4 CM.
[TockosbKy pasimaTopbl PacoJIararoTcs Moj OKHOM,
CBEPXY OHM TPUKPBIBAIOTCS JIOCKOH MOIOKOHHUKA,
YTO CO3/IaeT TIPENSATCTBUE K JIBUKEHUIO TETLJIOTO
BO3/1yxa BBepX. [0 aTOol iprumHe ocTaBisgiiTe MEK-
Ty PajiiaTOpoM M TIOIOKOHHUKOM 3a30p HE MeHee
8 cM, a OT 1oJ1a mogHUMaliTe paguatop Ha 10 em.

Tabnuua 11.4. Buabl paguaropos

Hazsanue

JlekopaTuBHbIE 9KpaHbl CHUIKAIOT W3JyYeHUE
TeIia PajinaTopoM, TOITOMY, €CJIU BbI Pellu-
JIU X YCTAaHOBUTbH, MOAHUMUTE dKPAH OT T0OJIA
Ha 10 cM m mpozesaiiTe OTBEPCTHUS B IMOJTOKOH-
HUKe, 4TOOBI Oblita 6osIee aKTUBHAS IIMPKY IS
BO3JIyXa.

Ha ceropasaniHuii JieHb Ha PbIHKE TIPe/ICTaBJICHbI
CJIeIyToTIIe BHIbI paauaTopos (tabu. 11.4).

Cpoxk
CILy:KOBI,
Jer

Havanbnas
neHa, pyo.

XapakTepucruka

CrayibHbIe TaHe I b-

HbI€ PaJINaTOPbI

O06opyoBaHbI TEPMOCTATAMH JIJIs1 PETY- 25
JINPOBAHUS TEMIIEPATyPBbI.

ol Maxcumaibioe pabouee

1 ThIC.

nasienne — 10 atm.

Hezoctatok: Heb3st CBaTh TEIIOHOCHTE]Th,
[JIOXO [EPEHOCSAT OTKPHITHIE CUCTEMBI
TerocHabKeHus, c1abo KOHTaKTUPYIOT

¢ TpyGaMu, KOTOPbIE HEYCTOYUBBI K Anb-
dysum xkucaoposia (K TaKuM OTHOCSTCS
HEKOTOPbIE BU/IbI TIJIACTHKOBBIX ), HE Tiepe-

HOCSIT FM/IpaBIndecKue yapbl

CranbHble Boiep:kBaIOT MMOBBIIIEHHOE JIABJICHIE Bosee 25 500

Tpybuarbie B Tpy0ax, 3allUIIEeHbl U3HYTPU OT
paauaTopsi KOPPO3WUHU, TUTHEHUYHBI, 9KOJOTHIHbI
U TPaBMOGE30ITACHBL.

Maxcumaibioe pabouee

nasienue — 10 aTm.

Koaddunment TenymonpoBogHocTn

cranm — 58.

Hepnocrarok: ouenb TOHKKE CTEHKH,
MHOT/[A OTCYTCTBYET 3aIUTHBIN CJI0M

U3HYTPU

[MpOOMKEHIE =

PA)
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Ta6nuua 11.4. Buabl pagnatopos (MpoaoKeHie)

Ha3sBanue

XapakTepucTuka

Yyrynubie

pasnaTopbl

HefiTpaspHbl K KauecTBY TEIJIOHOCUTEIS.

MaxkcumampHOE pa60qee JlaBJIEHUE — 9 arm.

Koaddunment TermonpoBoanoctn

gyryma — 50.

Henocrarok: Tsokessle, TPYJOEMKHE B MOH-
taske (Ha 40 % moposke, UeM CTalbHBIC),

He TIePEHOCST THPABINYECKUE YIAPhI,

HEedCTETUYHDbI

OpnHa cek-
st — 300

AJnoMuHueBble

pasnaTopbl

Breicokas TenmonposognocTh — B 3—4 pasa
BBITITE YYTYHA U CTAJIH, JIETKIE, 9CTETHUHbIC.
MakcumanbHoe pabouee

nasyenue — 18 arm.

Koaddunment TeronpoBogHocTn amomu-
nus — 220.

Hepocrarok: moseiiieroe rpeboBanue

B pH TeruionocuTeNs1, CKIOHHOCTD K 00-
PasoBaHMIO ra30B B OaTapee, HeOOXOAUMO
060py10BaTh KJaaHaMK ISl CITyCKa
BO3/yXa

15

OnHa cek-
st — 300

pazuaTopbl

bumerammueckue

IIpounbie, erkue B MOHTAKE,
BBITIOJTHEHHBIE U3 CTAJTBHOTO CEPIEHIKA
7 pyOaIIKy 13 aTIOMIHIST, UMEIOT OPUTH-
HAJIBHBIN y3€J COeJIMHEHUS CEKIIU.
MaxkcumanbHoe pabodee

nasaenne — 20 aTm.

Temnoornaya vHa 20 % HIZKe aTIOMUHIEBBIX

40-50

OpnHa cek-
st — 500

KougekTopst,
BCTpanuBaeMbie

B I10JI

Vcnonb3yloTest mpu 0CTeKJIEHUN T10-
MEIIEHM OT TI0J1a /10 TIOTOJIKA, T/Ie
(busuyecku Herje pasMecTUTh Gatapeu.
TemmooOMeHHNK M3TOTaBINBACTCS

13 MEAHBIX TPYO, UMEIONINX aIOMUHIEBOE

opebpenne

Jlo 20

Komsexrop
BHYTPHIIO/Ib-
HBII pa3Mepa-
Mt 303x125x
1000 mm,
MOIITHOCTBIO
503 Bt crout
19 000 pyo®.

PALS




HazBanue

BopsHoe otonneHue

Cpoxk

HauanpHas

CIIyKOBI, —y

JeT

XapaKkTepuCcTHKA

[TnunaTychbie

KOHBEKTOPbI

IIpUMEHSIIOTCS B TTOMEIIEHHSIX € 60JIb-
1I0¥ IJIOIIA/IbIO OCTEK/IeHUS U IIPU
HaJIM4UU XOJIOAHBIX cTeH. Paciosaraior
"X 110Jl OKHaMM 1 BJOJIb BCE€X HAPY/KHBIX
cren. Takoii THII KOHBEKTOPA COCTOUT
13 MeZIHBIX TPYO, MMEIOIINX ATIOMUHH-
eBoe opebpeniie. Buenne MoryT Bbl-
[JIA/1eTh KaK HaCTOAIUHN [IJIMHTYC, UMes

JIEKOP U3 IEPEBSIHHON TTaHe N

15-20 3500

Boibupast  oronmresbHble PUOOPHI IS CBOETO
JIAYHOTO JIoMa, 0OpaTUTEe BHUMAHUE B MIEPBYIO OYe-
pezib Ha TETITIOBYIO MOIITHOCTH U IaBIEHIE B OTOTIN-
TEJIHOIM CHCTeMe, BBIJIEPKUBAEMOE PATUATOPOM.
PaccunThiBasi TEMIOBYI0 MOIIHOCTD, HYKHO WC-
XOJIUTh U3 pacdetoB, uto 1 kBT xBaraer Ha 060-
rpeB 10 M? 1pu ydeTe BBICOTHI MOTOJKOB /10 3 M.
KoneuHo, 910 Beero Jmiirb rpyObiil pacyer HeoOXo-
JIUMOI MOIIHOCTH. Y UUTBIBAIOTCS TaKKe pa3Mepbl
OKOH, MaTepHaJI, 13 KOTOPOTO TIOCTPOEH JIOM, 1 TOJI-
MIHA CTEH, TTOATOMY PacydeT HY;KHOTO KOJTIMYecTBa
Gartapeii Jiyudtiie JOBEpUTH crieruaactam. Pabouee
NIaBJIeHNEe pajiiaTopa yKa3bIBaeT Ha YPOBEHD JIaB-

JIEHUsI, Ha KOTOpOe OH paccuuTaH. B 3aropoHbix
JIOMaX JIaBJIEHUE B OTOITUTEJILHBIX IIPUOOPAX HIUIKE,
YyeM B TOPOJACKMX KBapTupax. B jauyHoM jome
JIaBJieHue JIOJKHO COCTABJISATD He Oosiee 3 aTM., TO-
9TOMY 3/IECh MOJKET TIPUMEHSITBCST OOJIBITIHHCTBO
13 TIPe/ICTaBJIEHHBIX Pa/I1aTOPOB.

[TomMumO paboUEro MaBJIeHUS CJIEAYET TaKKe YIu-
TBHIBATh ra3000pa3oBaHue B paraTopax.

Pematonmmmu aktopamu 1pu MOKYIIKe pajiya-
TOPOB SIBJIAIOTCSI CTOUMOCTb, KOMIIAKTHOCTD, JIeT-
KOCTb MOHTaXa, BHETITHWH BU/T M THTUEHUYHOCTb.



3aK/oyeHue

Ilocme TOoTO Kak BBI MMO3HAKOMMWJINCH CO BCEMU

rJlaBaM KHUTH, HaZeeMCd, Bbl MOJKETE HE TOJIb-
KO IIPpOBECTH IJIEKTPUYECTBO B /IOM, HO U 000-
pyaoBaTb €ro BbBIKJIIOYaTeJaAMU WU PO3ETKaMU,

cliesiaTh TPAMOTHYIO TIOJACBETKY /IS PO3apueB
U aJIbIIMICKUX TOpoK. Ecim anekTpuyecTBa Ha
jlaye HeT, Ternepb BbI 3HaeTe, Kak 000PYA0BaTh
ee BETPSAKOM M COJIHEYHBIMHM OGaTapesiMu 6o
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uh il
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[laya co Bcemu ynoo6cTBaMu BOCIEACTBUN MOXET CTaTb MECTOM MOCTOAHHOI0 XXMTENbCTBA,

He ycTynas B KoMhopTe ropofcKoil KBapTupe
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3aknto4eHne

BOCIIOJIb30BAThCS M3EJbHON WU OEH3UHOBOM
IMOJICTAHIINE.

Tenepb BaM U3BECTHBI IIPUMETBDI, IO KOTOPBIM Ha
yJacTKe MOKHO HalTh BojTy. Bbl 3HaeTe, Ha KakoM
BapHUaHTe KOJIO/IAa OCTAHOBUTBCS U I7I€ €0 PbITh,
KaK MPOKOHTPOJUPOBATH OPUTALy MACTEPOB TI0
OypeHMI0 apTe3WaHCKOW CKBaKWHBL Ecanm Ha
Jaye OTCYTCTBYeT Y1, TO BPSIJL I MOKHO TOBO-
puTh 0 Kakux-To yaoberBax. Hameemcst, ato co-
BETBHI O TOM, KaK MOCTPOUTH JIETHUI Y1 CBOUMMU
pyKaMmHu, c/ieJIaTh B JIOM€ COBPEMEHHYIO /IyIIIeBYIO

MJIN BaHHYIO KOMHaATy, CTaJ/Ju IMOJIE3HbBIMU W Bbl
BO3bMETE NX HA 3aMETKY.

rOBOpH 06 oTOIIeHUN ZI0Ma, MbI IOCTapaJiuCb
IIpUBECTU BCE€ BO3MOJKHbIE BAaPUAHTDI. KOHGLIHO,
€CJIN BbI PEIIUTECH CaMOCTOATEJbHO KJIACTDb I11€4b,
BaM HOHa,Z[O6I/ITCH AOITOJIHUTEJIbHAA JUTEPaTypa,
HO OCHOBHbBIE 3HaHUA Yy BaC YiKe €CTb.

Hazneemcst, uro Hamm coBeTbl ObLIM TIOJIE3HBI
U TIOMOTYT BaM CZieJiaTh Jady 0JIaroycTpOeHHOi
1 KOMMOPTHOT /115 TIPOKUBAHMSI.
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