JIaHHBIN (haii1 IPECTABICH UCKIIOUYUTEILHO B
O3HAKOMMTEJIbHBIX LEIAX.

YBaxxaeMbIi YUTATEIIb!

Eciiu BBl CKOIIMPYETE NAaHHBIM (hawll,

Bb1 10JDKHBI HE3aMEJIUTENIBHO YIAIUTD €0
cpa3y Mocje 03HAKOMJICHUS C COACPKAHUEM.
Konupys 1 coxpaHsis ero Bel npuHUMaeTe Ha ceOsl
BCIO OTBETCTBEHHOCTb, COTJIACHO JECUCTBYIOILIEMY
MEXKIYHAPOAHOMY 3aKOHOIATEIILCTBY .

Bce aBTOpcKue nmpaBa Ha JaHHBIN (hakl
COXPaHSIOTCS 3a MPABO00JIaIaTEIIEM.

JIro00€e KOMMEPUYECKOE U MHOE MCII0JIb30BAHUE
KpOME IPEIBAPUTEIBHOTO O3HAKOMJICHUS
3aIPEILECHO.

[IyOnukauus JaHHOTO JJOKYMEHTA HE MPECIeayeT
HUKAKOU KOMMEPUYECKOU BBIT0Ibl. HO Takue
JOKYMEHTBI CIIOCOOCTBYIOT OBICTPEULLIEMY
npo(heCCUOHATBHOMY U IYXOBHOMY POCTY
YUTATEJICH U SABJISIFOTCSA PEKJIaMOX OyMaKHbIX
M3JIaHUU TaKUX JJOKYMEHTOB.
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BBeaeHue

CoBpeMeHHOe >KUJINIe YeJ0BeKa HEeMBICIHMO Oes
ynobcTB, 8 UMEHHO 0e3 OoTomIeHHd, BOJNOCHA0KeHUA U
KAHAJM3AIAY, 2JIeKTPOoCHAOKeHusd, CBA3H U TejJeBHJe-
uug. Kaxg 0sl HuM OBL XOpoml U IIpUBJIEKaTeJieH COBpe-
MeHHBIH I0M, HO Oyy4YH JHIIEHHBIM BCEro KOMILIEKCA
MHKeHEePHBIX CHCTEeM, OH CTAHOBHUTCH HeyAO00OHBIM I
[IPOKUBAHUA.

Ceituac ocoOeHHO BO3pocjud TpeODOBaHHA K CTeleHH
OCHAIIEHHOCTH JKUJIOTO I0Ma MHKeHePHHEIM 000pyaoBa-
aueMm. COmMOJIOrMYEeCKHe HCCAeNOBaHMA MMOKA3LIBAIOT,
YTO M3 BCEX KAUeCTB *KHJIHIIA HA IepBOe MeCTO CTABUTCA
BLICOKHI yVpOBeHB ObITOBHIX yzobcrB. CosfaHne KOM-
(POPTHBIX YCJIOBUI MIPOXKUBAHHUA BO MHOI'OM ONpe/e/IAeT-
cA palMOHAJBHOM OpraHu3al el NpoLeccos OTOIIEHUH,
BONOCHAGKEHUA U KaHATU3AIUH, 3JIeKTPO— U ra30cHa0-
JKeHUud.

Ecix B ropofax CJHOMKHBIE HHKeHEepHbIe CHCTeMBbI
MOJIYYHJIN JOCTATOYHO HIMPOKOE PasBUTHE, TO B CeJb-
CKOM MEeCTHOCTH 3TOT INpollecc II0 CYLIeCTBY TOJIBKO
Ha4dyHHaeTCH.

IToBcemMecTHOE pacHIpoCTpaHeHHe B cejlaX M MAaJIbIX
ropofiax WHAUBHAYAJIHBHOIO CTPOHTEJIBCTBA BBIJBHUIAET
cnenupuueckue TpeboBaHUA K CHCTeMaM HHIKEHEPHOI'O
060pYIOBAHHSA: CTPOUTEJILCTBO I'OPOJACKHUX CHCTEM, KaK
IpaBuJIO, CBA3aHO ¢ OOJBIIMMH 3aTpaTamu, a IOpoH M
[IPOCTO HEBO3MOKHO. B 8THX yCI0BUAX 0COOYIO aKTyallb-
HOCTH IpHOGpeTaeT BOIPOC O TOM, 4T0oOBl HamboJsee
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CoBpeMeHHbIE CHCTEMbI BOAOCHAOXeHMs

AOCTYITHBIMHA ¥ 3((PeKTHBHBIMH CIOCO0AMHM OCHACTHTH
HHAUBHAYaJIbHBIE JKHUJIBIe JOMA KaHAJIHU3alllel, oToIe-
HHEM, XOJIONHBIM 4 rOPAYUM BOJOCHaAGKeHHeM, raso- u
JIEKTPOCHADXXeHHeM.

B Hacrosineil KHUre NPHBEeJEHBI TEXHUYECKHE PEKOo-
MeHJallu{ 1[I0 PelIeH’I0 3a/iady MHIKeHepHoro obecrneye-
HUA MHIUBUAYAJBHOI'O XXHUJIOT0 AoMa (Ia4yHOro JOMHUKA
H KOTTEAKa) ropaduM U XOJIOAHBIM BONOCHAOKeHUeM u
KaHaJIM3amuei.

Iless HacTOAIIEro MOCOOHS — AATh WHAMBUAYAIHHOMY
3aCTPOMIMKY NPEACTABJIEHHE O COBPDEMEHHBIX TeXHUYe-
CKHUX PemIeHMAX HWHXXEeHEepPHOro obecnedyeHUA >KUJIOTO
noma, cHaOAUTH ero HeobxoamMoOi mHOpPMAanUeld Mo
YCTPOMCTBY TAKMX CHCTEM, a4 TAK}KEe OPHUEeHTHPOBATH HA
BbIOOp Haubosee pamUMOHANBLHBIX CHCTEM WHKEHEePHOTO

000py/IoBaHUA ANA KOHKDPETHBIX YCJIOBUH CTPOHUTENb-
CTBA. |

OO0OnIMe IMOJ0KECHHUA

BomocHabOxeHne — 3TO OfHA M3 YacTeH HHXXEeHEPHOro
obecrneueHnd, 3aadeit KOTOPOH ABJAAETCH II0Ja4Ya MOBepPX-
HOCTHBIX MJIHM IOA3eMHEBIX BOJ BOAONOTPEOHUTENIAM B HY K-
HOM KOJIMUECTBEe ¥ B COOTBETCTBHH C IIeJIeBBIMH I10Ka3aTe-
JIAMH KauecTBa BOALI B BOAHBIX oO0beKTax. MUH)KeHepHbIe
COOpY)KeHHs, IIpefHa3HAYeHHBIE JJIA peleHusa 3ajay
BONOCHAOKEeHUA, HA3bIBAIOT CUCTEeMOI BOAOCHAOKeHHusd,
HMJIH BOJIOIIPOBOJIOM.

Bojaa pacxoayeTrcs Pas/IMYHBIMUA NOTpedHUTeNaAMH Ha

caMble pasdHOODpas3HEIe HYXK/IbI.
Odnarxo nodasnrawujee GONLULUHCME0 IMUX PAcX0006

moxcem Ovlimb c86edeH0 K mpem 0CHOBHbLM KAMe2ZOPUAM.:

+ pacxoj| Ha X03AMCTBEHHO-NTUThEBbIe HY KL (IUThe,
NIPUrOTOBJIEHHE MHIU, YMbIBaHHE, CTHPKAa, HNOJAJepIKa-
HHEe YUCTOTHI JKHUJIHIIL U T. 1.);

'+ pacxoj Ha IPOMU3BOACTBeHHBIE HYKAbI (PaCXOM Ipe/-
IPUATAAMY NPOMBIILJIEHHOCTH, TPAHCIIOPTA, 3HEePreTH-
KM, CeJIbCKOI'0 X03AMCTBA B T. A.);

* pacxoj AJis MOKapOoTyIIeHHs.

IIpu momade BOABI YYUTHIBAIOT €€ KadyecTBO, HANPH-
Mep, K HNHTHEBOH BOJE NPEeAbABIAITCA TpeboBaHMA
CanllnH2.1.4.1074-01 «IIuTeeBasaBona. 'uruesnyecKue
TpebOBaHMA K KaAYECTBY BOJALI NEHTPaJIH30BAHHBIX
cHUCTeM NHUTheBOro BoAocHaOkeHuA. KoHTposbr Kade-
crBa». [lJia AOBeNeHMs KadecTBa BOABI N0 TpebyeMbIx
HOPM HCIIOJB3VIOT BOAOIOATOTOBKY.



CoBpemMeHHbIE CHCTEMBI BOAOCHabXeHMS

Bribop ucrounuka aeiasercs HauboJiee OTBETCTBEHHOM
3a/layedl NpH YCTPOMCTBE CHCTEMblI BOZOCHAOKeHHA, OH
onpejessieT B 3HAYUTEJILHON CTENEeHM XapakTep caMoi
CHCTEMBI, HATUYHeE B ee COCTaBe TeX UJIH HHBIX COOpYIKe-
HUH, a CJIeJOBATEILHO, CTOMMOCTE CTPOUTEIBCTBA U SKCILTY -
aTaluu.

OcHoséHble mpeboearui K UCMOYHUKY 8000CHAONCEHUA:

* OCYIIECTBJATH MNOJYVYEHHEe U3 Hero HeoOXOAHUMEBIX
KOJIN4YEeCTB BOALI C YUYETOM pocTa BoaomoTpeOJieHHs Ha
[IepPCIeKTHBY Pa3BUTUA 00bEKTAa;

+ obecrieuuBarTh OecrnepebOTHOCTE CHAOMKEHUA BOJOM
[oTpeduTeJIeH

+ ZaBaTh BOJAY TAKOI'0 Ka4eCTBa, KOTOpPOoe B HAUDOJIb-
el CTelleHH OTBedYaeT HYXJAaM norpebureseil HIu
[I03BOJIZET NOCTHYHL TpefyeMOoro KadecTBa IIYTEM IIPO-
CTOM U JIe1IIeBOM OYHCTKHA;

+ 00j1aaTh BO3MOXKHOCTBIO HOJAYH BOJAbI OOBEKTY
C HAUMEHBbIIIeH 3aTPaToi CPeACTB;

* IMEeTh TAKYI0 MOII[HOCTE, YTOOEI OTOOD BOABI M3 HEro He

HapyOIaJ CJ0¥HUBINYIOCA 9KOJIOTHYECKYI0 CHCTEMY.

Bruibop ucrouHuKa BogocHabXKeHUA A KaXKJI0ro 1aH-
HOro o06'beKkTa TpedyeT TIATEeJILHOTO H3YYeHUA W aHAJIH-
3a BOJAHBIX pecypcoB paiioHa, B KOTOPOM PpPAacCIOJIOMEeH
00BeKT.

Hcnoav3yemvie 0ns uyeneii 8000CcHabMeHUS NPUpPOO-
Hble UCMOYHUKU 800bl OMHOCAMCA K 08YM OCHOBHbLM
epynnam.

* IOBEPXHOCTHBIE HCTOYHHUKH — MOPSA UJIH X OTHeJb-
HbIe 4acTH (3aJIMBbI, IPOJHBEI), BONOTOKH (PEeKH, PYUbH,
KaHaJbl), BogoeMbl (0o3epa, HIpyAbl, BOJAOXPaHWJIMHIIA,
o0BOHEHHbIE Kapbepbl), 00J0Ta, NPHUPOAHBIE BBIXOJEI
IOA3eMHBIX BOJ (reusepnl, POOJHUKH), JEeAHUKH, CHEMHX-
HUKH;

+ MOJI3€MHBIE HCTOYHNKH — DacceilHbI MOA3eMHBIX BOJ,
BOJOHOCHBIE 'OPHU30HTEI.

CucreMa BOAOCHAOKEHHUA

CucreMa BOAOCHAOXXeHUS — 5TO KOMILIEKC COOpPYKe-
Hui aia obecmedeHHWs moTpebuTesieil BONOM B Tpedye-
MBIX KoJmuecTBax M Tpebyemoro kadecrsa. Cucrema
BOJOCHAOXKeHN A NOJKHA 00aaTh onpeaeieHHOU cTene-
HBIO HAEYKHOCTH, obecrieunBaTh cHabOKeHne noTpeduTe-
seil Boxoit 6e3 CHUKeHNs YCTAHOBJIEHHBIX MOKasaTesein
B OTHOIIEHHMHM KOJIMUECTBA WJIA KadecTBa IOJAaBaeMOM

BO/IBI.

KraccudHKanusa CHCTEM BOAOCHAOKEHHSA

CucreMbl BOAOCHADKeHHMA KJIACCHPHUIHUPYIOTCHA IO
OCHOBHBIM IIDH3HAKAaM.
ITo Ha3navenuw:

.+ cuCTeMEI BOJOCHAOXXeHHusa HaCeJIeHHBIX MecT (ropo-
OB, IOCEJKOB);

+ CHCTeMBbI TPOU3BOACTBEHHOI'0 BOJOCHAOKEeHN A,

+ CHCTEeMBI CeJIbCKOXO03AMCTBEHHOI'O BOJOCHADKeHU A,

+ CHCTEMBI IPOTHUBOIOMAPHOI0 BOAOCHADKEeHI A,

+ KOMOMHHPOBaHHBIE CUCTEMBI BOJJOCHAOKeHnd (X0341-
CTBEHHO-IIPOU3BOJICTBEHHbIE, XO03AHCTBEHHO-IIPOTHBO-
MoJKapHbBIe U T. O.).

ITo enocoby nodayiu 800bL:

+ caMoTedHbIe (rPaBHTAIMOHHBIE);

+ ¢ MeXaHW3WPOBAHHON mojaadeill BOJABI (C IMOMOIIBIO
HACOCOB);

» 30HHBIE (B OJHH palOHLI CAMOTEKOM, B IPYT'He HACO-

caMu);
7



CoBpemMeHHblEe CUCTEMbI BOAOCHABXeHN

ITo xapaxmepy ucnonb3yemvlx NPUPOOHbLX UCTOYHU-
K08 !

* MOJIYYAIOI[He BOAY U3 NOBEPXHOCTHBIX MCTOYHUKOB
(peuHBIe, O3€pHBIE U T. I.);

+ MOJIYYAIOIHe BOAY U3 MOA3eMHBIX HCTOYHHUKOB (poa-
HHUKOBBIE, ApTe3HaHCKHWe U T. 1.);

* CMEIIaHHOI'O THUIIA;

ITo cnocoby ucnonv308anus 600uL:

* CHCTEeMBbI NPAMOTOYHOI0 BOJOCHabOXeHHA (C OLHO-
KpPaTHBIM HCIIOJB30BAHHEM BOJEBI);

+ cucTeMbl 000POTHOIrO BOAOCHADXKEeHU A ;

* CHCTEMEI C IIOBTOPHBIM HCIIOJIB30BAHHEM.

OCHOBHBIE 3JIEMEHTHI CHCTEMBI
BOJOCHAOXKEHHUA

Cucrema ©BogocHabKeHHsA JOJIXKHA ob0ecrnedyuBaTh
IMOJIVYeHHe BOJABI M3 NIPHPOJHBIX HCTOYHHUKOB, €€ OYHUCT-
KV, €CJIH 3TO BEI3bIBAeTCA TPeOOBAHUAMM NNOTpeOUTE e,
H Iojady K MectaMm norpediieHHA.

Jnsa évinonHerHus amux 3aday cayxpam caredyroujue
coopyxceHun, exodaujue o0bliHO 8 COCMA8 CUCMEeMbl
8odocHabNHeHUA:

+ BOJ03a00pHEBIE COOPYIKEHHSA, MPU MOMOIIY KOTOPBIX
OCVILECTBJIASTCA IIPHUEM BOAKI U3 IPHUPOAHBIX HCTOYHUKOB;

+ BOJONOJBEMHBIE COOPVKEHHUs, TO eCTh HACOCHBIe
CTAHIMH, IOAAOIHE BOAY K MECTaM OYMCTKH, XpaHEeHU A
HJIH n1oTpebiieHns;

* COOPVIKEHHA JJII OUUCTKH BOJAKI;

+ BOJOBOJIbI ¥ BOJAOIPOBOJAHBIE CETH, CHy:Kaljue A
TPAHCIOPTUPOBAHUA M IIOJAYM BOALI K MeCTaM IIOTpe-
OJieHu A} :

+ faImIHU ¥ pe3epByapsl, HrpalIiiue poJjb peryjiupyio-
IMHUX U 3allaCHBIX eMKOCTeH B cHCTeMe BOJOoCHalKeHud.

Ot opupoAHBIX VCIOBHMH K XapakTepa norpediieHHUA
BOALI MOKET MEHSTHCH CXeMa BOJCCHADKeHn .

COBPEMEHHBIE CHCTEMbI BOAOCHabXEHNS

G A A
i e o
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Puc. 1. IMpunyunuansias cxema 6000CHAONCEHUA:
| — MCTOYHMK BONOCHADXKEHHA, 2 — BONOIMPHEMHOE COOPYXKEHHE]
3 — HacocHas craHiEA | nogbema; 4 — OYMCTHBIE COOPYKEHHA,
5 — pe3epByap YMCTOI BOjIbl; 6 — HacocHas ctaHiud 11 noaseMma;
7 — BonoBoOMb; 8§ — BoIOHaNOpHadA OalliHA

Baumanrue

BoJaploe BAHAHHE HA CXeMY BOJOIPOBOJA OKAa3bI-
BAeT MCTOYHHK BOJAOCHAOKeHHSA: ero xapakxrep,
MOIIHOCTH, KAYECTBO BOJbI, PACCTOAHMUE OT HEro K0
cHabxkaemMoro Bojoi oowsexkTa u T. 1. MHOrAA HisA
ONHOTO 00'BEeKTa UCIOJIb3YeTCH HECKOJABKO IPUPOJA-
HbIX MICTOUHHUKOB.

I[IPOEKTHPOBAHHE CHCTEMBI BOJIOCHAOKEHHSA

IIpu NpOEKTUPOBAHHU CHCTEMBI BOAOCHAOKEeHUA KOT-
TemKeil VYUTHIBAIOT 00beM morpebieHUs BOJABI, NedeT
CKBaXHUHBI U Apyrue napamerpsbl. Cucrema 3aropofHoOro
BONOCHAOKeHUA AoJKHaA of0ecnedyuBaTh XOPOIIHNH
HATIOp BOJALI B il000e BpeMd rojia, ObITh HaJeKHO 3alH-
[IeHHOH OT HEeraTHBHOI'O BO3JENCTBUSA OKPYKaKOIIeu
cpeabl, obecmedyuBaTh HAJEKHYI OYHCTKY BOABI OT
BpeIHBLIX IPHMeCeHn.

Cucrema BOAOCHAOKeHHA 3aropogHOro JAoMa AOJMKHA
NOBJIETBOPATL MOTPEOHOCTAM JIIOAeH, KUBYIIUX B KOT-
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CoBpeMeHHbIEe CUCTEMBI BDADCHE&H&'EHHH

remxke. IlosTomy BomocHab)xkeHme aoma — cepbe3Has
3a7la4da, PEnIuTh KOTOPYIO MOTYT TOJBKO OIBITHBIE CIIe-
ITHAJHCTHI.

Bypenune ckBa)XHWHBI AJIA BOAOCHAOKeHHMA — HAYaJIO0
pabortel. Ilocie 6yperunsa Heobxogumo 00yCTPOUTE CKBAa-
JKHHY, IPOBECTH YCTAHOBKY KOJIOAIEB BOLOCHADKeHHA
H BOOOOTBENeHH s, IIPOJIOXKHTH He00OX0AuMbIe KOMMYHH-
Kalliid K AOMY, CAeJIaTh PA3BOAKY CHCTEMBI BOAOCHAO-
JKeHHUA B KoTTelke (oTHesbHBIe KOMMYHHKAIMH IJIA
ropsiued 1 XOJIOZHOM BOAbI), YCTAHOBHTH CAHTEXHHKY.

3abora 0 moBcegHEeBHOM KoM(popTe B ropojie CBOJHT-
cs, rIIaBHBIM oOpaszoM, K 000pyAOBaHHIO CBOEH KBAPTH-
PBl CAHTEXHUYECKUMH NpubOpaMyu U TeXHOJOIHUHBIMHA
TpybaMHu, TO TPH CTPOHUTEJNBCTBE HHAHUBHAYAJIBHOTO
JAoMAa IIPUXOAUTHCA 3ab00THTHECA 000 BCeX KOMMYHHKA-
IHUAX cAMOCTOATEJIbLHO.

ObecneyeHue XUJIUILA BOAOH — OJHA M3 NEpPBHIX
3azady, KOTOPY HYXHO pellarTb, 003aBeguch BBl COD-
CTBEHHBIM 3aropogHBIM foMOoM. CyIIecTByeT HeCKOJIBKO
criocob0B ee penieHu4d.

Camviit npocmoii cnoco6 — BHEIKONATH KOJIOHEII.
I'nyouaa kKoJaoauma pmocturaer o6wviyao 10-15 M.
I'nasHvim docmourcmaom 3Toro cuocoda ABadAeTCH, €ero
JemeBu3Ha. Ha sToM agocTOMHCTBaA 3aKaHYHMBAIOTCA.
MakCHMyM, YTO MOXKHO NOJYYHTH OT KOJIOAILA — 3TO
okoyio 200 suTpoB BOABI B Wac. ITOro XBaTHT Ha TO,
4TO0OBI MPUTOTOBHUTH 00€ell, MOMBITE HOCYAY H IOJHTH
oropoj, Ipu4yeM, HocJjefoBaTeJIbHO, a4 He IapaJljieJbHO.

Kpowme TOro, B KoJIoge3HOM BOJIe MOT'YT COLEPXaThbCA
BCEBO3MOXKHBIE BpeJHbIe IPDUMeCH, HauyuHad ODaKkTepu-

AMH H 3aKaHYHBad HHUHTpaTaMHu, HUTPDHTaAMH H THME- |

JBIMH MeTaJlJIaMH. HDBTUMY HCIIOJIB30BATE KOJIOOAES-
HYH BOAY AJIA IIHTHEBBIX IIEJIEE MOMHO TOJIBRO ITOCJIE

INpoBeeHHA XHMHYEeCHKOI'o H ﬁﬂRTEpHDJIﬂI‘H'-IE‘CHDI‘D
aHaJIn30B.
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CoBpeMeHHbIE CUCTEMbI BOAOCHaOXEHS

Cosert

" AHauHM3EI 3TH PEKOMEHAyeTCs IePUOAUYECKH
[MOBTOPATH, TAK KaK HeT HUKAKOM rapaHTHH, 4YTO
IPUTOAHASA HA CETOAHAMHUY N€Hb JJIA MUThA KOJIO-
JlesHad BOJA OCTAHETCH TAKOBOM U B OyAyIIeM.

CHucTeMA BOXOCHAOKEHHUA HA OCHOBE
KOJIOAIIA

BecnepefoiiHoe BoAOCHaOKeHHe Jauu UK 3aropOAHO-
ro 10Ma ABJSETCHA HelIPeMEeHHBIM yCJI0BHeM KOMMOPTHO-
ro NpoOXHUBAHUSA B OME.

B 3aropogHBIX AOMax, KOTOPhIE HAXOAATCA BHE Jad-
HBIX TOCEJKOB, BOIIPOCHI BOAOCHAOKEHUA NPAXOAUTHCH
pemniaTh CaMOCTOATeaAbHO. MHOr0E 3aBUCHT OT MECTa pac-
MOJIOYKEHUS 3aropojgHOro JAoMa, IayOMHBI 3ajleraHud
BOJOHOCHBIX CJIOEB, 4 TakKiKe (PHHAHCOBBIX BO3MOMKHO-
cTeil xo3seB. BapuaHTOB OpraHM3alid CHCTeMBbI BOJLO-
cHabKeHusa 3aropoAHOro A0Ma HECKOJIbKO. Bce 3aBucHUT
OT UCTOYHHKA: OyAeT 3T0 KoJIoAel] HJIM CKBajKHHa, KaKO-
Ba MX IIy0MHA, ¢ KAKOro ypOoBHS HAYWHAaETCA BOAA, a
TaKIKe NPOU3BOAUTENIbHOCTh CKBAXKUHBI MJIM KOJTOALA.

Ilpu opraEM3anuy CUCTEMbI BOAOCHADKEHNA HA OCHO-
Be KOJIOAIA MOoHanobaTcA HACOC, eMKOCTh (KaK, npaBH-
JI0, TAAPOAKKYMYJIATOP) B KOTOPYIO OyZAeT HaKaunBaTh-
cs BOJA, U ceTh TPyDO mo AOMY OT I'HAPOAKKYMYJIATOPA.

Ha sameTky

T'HAPOAKKYMYJIATOD HEOOXONUM, TAK Kak 00JIB-
IIIMHCTBO HACOCOB HMEIOT OIpaHNYeHHUd 110 KoJIn4e-
CTBY BKJIIOYEHHH B 4Yac, a OH IIO3BOJIAET HACOCY
peke BKJIOYATHCH, a TaKXKe ObITh HCTOYHHUKOM
BOMOCHAOXeHHNA 3aropoHOTO JIoMa NpU OTKJIIOYe-
HUH 2JIeKTPHYeCTBA.
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CoBpemMeHHbIE CUCTEMBI BOAOCHAbXeHHS

Bbl6Op Hacoca AAf CO3AaHMA CHCTEMbl BOAOCHaBKeHMS
Ha OCHOBE KOAOALA

HAnsa cuecmemsvt 600ocrabicerus, 2de 6oda 6ydem nocmy-
namo u3 Konoduya, npu evibope Hacoca caedyem yuumaol-
éams caedyoujue napamempot:

* paccTOsSHHE OT 3eMJIH JI0 VPOBHSA BOJEI;
* IPOU3BOAMUTENLHOCTE B HAIIOP;
* KOJIM4YEeCTBO TO4YeK pasbopa.

Buabl HACOCOB M PeKOMEHAAIHHE 10 HX BEIGOPY

JleTo — OTNIMYHLIN NEepHOA JJIsS OTABIXA W IIPHUATHOIO
BpeMs [IPeNpPOBOMKAEHUA, U MHOTHE JIIOJAHA NPeAI0YUTAIT
IIPOBECTH ero Ha cobcTBenHOM nave. OgHAKO HE BCe MOTYT
BBIEPIKATH dJIeMeHTapHEIe OLITOBEIE HEYN0OCTBA, BO3HNA-
Kalolye IpH NIPOKUBAHUH B HEOOOPYAOBAHHOM BOAOIIPO-
BOJIOM M KaHAJIHU3aIIUeHd JadHOM JOMHUKeE,

HawuboJsiee ocTpoit npobiieMoii, Jaime BCero, ABIdeTcCs
Boga. Ilo craTucTHKe, Ka)KIBI TIOPOACKOH KHTEb
HCIIOJIB3yeT OKoJI0 350 JIMTPOB BOABI B CYTKH. A Temepsm
oAyManuTe, CKOJBKO e BOAbI morpedyerca Ha naue?
Tonpxo npencrasbTe: 6aHaA, cayHa, IIOJIUB Oropoja, CTHP-
Ka, MBITbe MAIIWHBI, DacceiiH, (DOHTAH H NMpoYHe BelH
TpebyI0T OrpOMHOI0 KOJHYECTBA BOJBI, HO TJe JKe ee
B3ATh, €CJIM HA YYaCTKe HeT 3JIeMeHTapHOr'o BOLOCHAabKe-
HuaA? Ecau Bce-TaKu MeHTPAJN30BaAaHHOE BOLOCHADKeHHe
eCTh, HO KaK HacyeT KaHaausanuu u apeHaxa? Jliaa
pelIeHuda 3TUX HpodjeM I0Jie3HO OyIeT OCHACTUTH Jady
Pas3JIMYHbIMH BOASHBIMH HACOCAMH.

I'maBHOe mpaBMJIO IPH NOKYIIKe Hacoca — moaodpaTts
OIITHUMAJbHBIA BAPDUAHT, NOAXOAANIMH MMEHHO AJIA Balle-
I'0 3aropoJgHOI0 Y4acTKA. |

Br16op moBepxHOCTHOrO Hacoca
Kak npaBuio, Hacochl IOBEPXHOCTHOI'O THIIA IIPUMEH -
IOTCA JJIA Pa3JIMYHBIX cHcTeM BogocHabKeHudA. [IpuaInn
paboTEl TAKMX HACOCOB HOCTATOYHO IPOCT — arperar,
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HAXOAACH BHE MCTOYHHMKA BOJABI, IPOCTO BCAChIBaeT ee
BHYTPb. KaK mpaBujo, BCe HACOCHI IIOBEPXHOCTHOI'O THIIA
BBITTOJHAIOTCA B BHJE OTHAEJBHEIX CTAHIUI, B KOTOPBIX
MOMHMO HAacoca MNPHUCYTCTBYIOT pPa3JHYHbIe JJIE€MEHTHI
ABTOMATHKHM, NOAJEp;KHBAIONIHe JaBJIeHHe Hacoca Ha
ypoBHe 1,5-3 aTM., AOCTATOYHOrO JJjs pabOTHI JIIOOOH
OBLITOBOM TexHUKH. [1nd obecrnieueHusi BOXOM JjoMa U DaHU
JIOCTATOYHO BCEr'o OJJHOM CTAHITHUH.

BruManue

CyiecTByeT iBa Bi/Ia MIOBEPXHOCTHBIX HACOCOB: BUX-
pesble U HeHTpoOekHBIe. BuxpeBble HACOCHI, KakK
IPaBUJIO, UCIOJB3YIOTCA JIJIA MOBLINIEHNA NaBJICHUAA
BOIbI, KOTOpasd IMOCTYIIAeT U3 pe3epByapa WM CUCTe-
MBI BOJOCHAOKEeHHUs, UTO CBA3AHHO C HEDOJIBIION
rIyOMHOM BCACBIBAHUS HACOCOB IOAOOHOIO THIIA.
IleHTpOOEKHBIE HAcOChI 00aal0T HAMHOIO O0O0JIb-
nreif roryOMHOM BCACBIBAHHUSA, COCTABJIAIOIICH NeBATH
MeTpOB, 6Jarogapda 4eMy HMX MOXKHO HCIIOJIB30BATH
11 3a60pa BOABI POAHUKOB, CKBAXKHH ¥ KOJIOALIEB.

T 1a MeJIKMX CKBAYKHH WX KOJOAIEB (yPOBEeHb BOJABI HE
MeHee 8—9 MeTpOB) MOXKHO MPUMEHATH TaK Ha3bIBaeMbie
noBepxHOCcTHBIe Hacockl (cepusa JP, MQ). B skcruryara-
Uy U paboTe He OUeHb YA00HBI, HO [lellIeBJie IOIPYXKHbBIX.

EcTh Hacochl ¢ BHENIHUM 33KEKTOPOM, HO 9TO OUeHb He-

yI00HBIE H KallpU3HbIe COOPYXKeHHUs.

[ToBepxHOCTHEIN camMoBcacsiBalomuii Hacoc «Ebaro

JEX» (MTanusn)

Hacoc BBINOJHEH W3 HEPIKaBeINed CTaJu: KOpIyc,
omopa ABUraTess, JUCK C YIUIOTHEHHEeM, KOPIycC ABATraTe-
Jisi, KPHIIIKA KpbLIbuaTKu. Pabouee Koseco mogenu JEX
U3 «HEPIKaBeUKH».

IIpuMeHsAeTCA AJ18 BogocHAGeHue HeOOIbIIOT0 JaYHO-
ro AOMa, CaJlOBbIX Y4acCTKOB.
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CDEDEMEHHHE CHUCTeMbl BOAOCHabXeH1s

TexanuecKkHe napamMeTpsl

ITpou3BOAUTENBLHOCTS, JI/ MHH 60
I'nybuna BcacelBaHHA, M 7
Hanmop m no 42
IlmameTp Hacoca, MM 74
ITorpebnseMas MOIIHOCTE, BT 360-1000
Pazmep, MM 462x265x222
Bec, kr 11,5

Br160p nOrpy:KHOro Hacoca
[IorpyskHBIe HaACOCHI, OOBIYHO, HNPHOOpeTalTCsaA NpPH
HEeBO3MOXKXHOCTH MCIIOJIB30BAHHSA IOBEPXHOCTHBIX HACO-
coB (ogHA M3 NpuUYHH — OoJpmIasg IIyOMHA HMCTOYHHKA

Boabl). Kak ciemyer M3 HasBaHHA, 9TOT THI HACOCOB
IIOIPyKaeTcs B BOAY.

Brumanune

CyiecTByeT JaBa BHAA NOTPYIKHBIX HACOCOB: KOJIO-
nesHble Mubo ckBaxKuHHELIe. K0JIOAE@3HBIE HACOCHI II0
CBOEMY CTPOEHHIO ABJAIOTCHA 0OoJiee NIPOCTHIMH H,
Yyalie BCero, BLIMOJHAIOTCA ¢ 3a00pHLEIM OTBEPCTHEM,
pacnoJIOKeHHBIM CHA3Y, UTO II03BOJISeT Hacocy pabo-
TATEH B PEM¥HMeE He TOJBKO IIOJIHOr0, HO M YACTHYHOI'O
norpy:xkeHuda. Bo usbexxanue paboTsl Hacoca «BXO0JIO-
CTYVIO» , DONBIIUHCTBO MOJleJleil JaHHOIO THUIIA OCHA-
IIAFOTCHA CHENHAJBHBIM IOILIABKOBLIM BBIKJIHOYATE-
JieM, ¢ IIOMOIIBI0 KOTOporo pabora Hacoca IIPHA OTCYT-
CTBHH BOJABI ocraHaBiupBaercs. CKBaXKHHHEIE Xe
HACOCHhI, KaK IMpPaBWJIO, HUMEIOT HeOOJIbIIION pasMep U
IPUMEHAITCA B cJy4ae He0OXOAUMOCTH BBIKAYMBA-
HUA BOABI M3 HMCTOYHHKOB C OOJBIIOH TIyOHHOIL.
CrouT OTMETHTH, YTO HEKOTOPBLIE MOAENU JAHHOI'O
THNA HAacocoB (s npumepa, SQ) MOryr Jierko
HCIOJIB30BATHECH B FTOPHU30HTAJIBHOM IOJIOMKEHUH, YTO
[MO3BOJIAET IPUMEHATh UX B MCTOYHMKAX, OTHAJIeH-
HBIX OT oMa (HaripuMep, B peKe WIH o3epe).

= = m————
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Ecsiu rpyHTOBBIE BOABI 3aJeraloT Ha riaybuHe Ooiee
8 M, Ge3 morpyskHOro Hacoca He oboiTuCch. OH BMecTe C
HAIIOPHOM TPy0OOi OITyCcKaeTCA B CKBAXKUHY, U MO/ 1aBJIe-
HUeM, CO3LaHHBIM HACOCOM, BOZA IO TpyOdam mocrymnaer B
nom. Cpean HeMeIIKMX HaCOCOB CAMBbIMH PACIIPOCTPAHEH-
HBIMH SBJISeTcs cepusi SQ — He 0UYeHb AOPOroi GBITOBOM
pacoc nuametrpoMm 3" (75 MM), HO y HEMELKHX ITPOU3BO-
nuTeaedl ecTh M IPOMBINLJIEHHBIE HaCcOChl, CepuH SP.
O4eHBb XOPOIIXE HACOCHI — A0JrOBeYHbIE, HO CAMH II0 cebe
noporue u TpeOyIoT AOIOJMHHATENbHBIX OJIOKOB 3aIUThL K
yIpaBJIeHHUA.

Cepua SQR oriauuaeTcs TeM, YTO €CTh BO3MOYKHOCTH
peryJIMpOBKH CKOPOCTH BpallleHHs BaJjia ABUTaTeJis, a 9T0
pHOrZa mejxecooOpasHo (TaKue HACOCHI MOCTABIAIOTCA
«IIOJ 3aKa3», T. K. CIIPOC Ha HUX HEBBICOK.

Cosert

Kax BsIOpaTh NOrpy’KHOH HACOC H 9TO JJIf 3TOrO
HY/KHO 3HATH ]

NonxeH OBITH MACHOPT CKBAXMKHUHBI KA oymara,
KOTOPYIO BaM ocTaBuim Oyposuku. B macmopre eCTh
NaHHBIE JUHAMHYECKOr0 YPOBHA BOJABLI U 00CagHON
KOJIOHHBI, TAK BOT HACOC JAOJI3KEH CTOATh HECKOJIBKO
HISKe 9TOT0 MMHAMHWYECKOTr0 YPOBHA U BhIIIe 00caj-
Ho#t Tpy6sl. Hamop Hacoca fia 1—2 aTa)XHOro foMa
PACCUMTHIBAETCH TAK: JHHAMUYECKUN YPOBEHDb BOABI
+ 40 metpoB + 10-20% samaca Mo MOIIHOCTH (IIPH-
roauTCs, KOoraa Hacoc Oyer yKe He HOBBIM).

Cxpaxunnsii Hacoc «Grundfos SQ» (TFepmannsi)

CymecTeyer 6osiee 30 mojeneit aTOi MapKu, KOTOPHIE
BHIGUPAIOTCA B 3aBACHMOCTH OT IJIyOMHBI CKBaXKMHBI U
norpebHOCTEl B BoZe. Mojenun SQ MMeEIOT 3alIUTy OT
CyXOoro Xxo/ia, CKA4YKOB HaNpAXeHHd, 000py0BaHBI
CHCTEeMOll ILJIaBHOTO IyCKa, OOpaTHBIM KJaIlaHOM.
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CoBpemeHHbIE CHCTEMbI BOAOCHABXeHMS

AnnapaTsl caMH pearuipyrioT Ha IeperpeB, OTKJIOYaACH
Ip HEOOXOAMMOCTH [JIA OCTBIBAHHMSA ABHUrarTeNs. ITH
HACOChl MEHee YYBCTBHUTEJbHBI K MECKY, 4YeM OOJIbIINH-
CTBO JAPYIruX IOTPYKHBIX HacocoB. Bece geTanu u Kopiyc
Hacoca BBIIOJHEHBI W3 HepkaBewlneil craju, paboyue
KoJieca — U3 TeXHoJHuMepa. |

i MHEAUBUAYAJIBHOTO BOJOCHAOXKeHI A MK UJIBIX JOMOB,
CA0BOMUYECKHX VYAaCTKOB, B CEJIBCKOM XO03fHCTBE, AJIA
HeOOJBINHX IPEeaIIPUATHH.

TexauuyecKkHe nmapaMeTpsl

IIpousBoAUTENIbHOCTD, M3 /4ac, He Gonee 8
I'nyOuHa morpy:xeHusd, M, He OoJiee 150
MomuocTs, KBT 0,6-2,3
ITuameTp Hacoca, MM T4
ITuranue, B 220
I'abapuTsl, MM | T4x677...74x902
Bec, kr 4,25-6,5

Be16op apenaxHOro Hacoca

IlpeHa)xHble HACOCHI IpPeAHA3HAYEHBLI JJIA OTKauYuBa-
HUA T'PA3HOH BOoABl u3 orpeboB, OacceHOB M APYIrHX
MCKYCCTBEHHBIX BoZoeMOB. CTOMT OTMETHTb, 4YTO BCe
[IpeAcTaABJIEHHBIE B HACTOAIIAN MOMEHT ApeHaxHbIe HaCcO-
Chl ABJAITCA NOrpyKHBIMH. OTHeIbHOr0 yHOMWHAHHUA
3aCJVKHUBAIOT rabapuThel TAKMX HACOCOB, HEPEeJAKO II03BO-
JAIONINe JIETKO IIepeMeiaTh ero ¢ O4HOM [IO3UIUH Ha APY-
ryio. Kak npaBujo, Bce MOJieJIi JaHHOT'O TUIIa OCHAIIaK0T-
cA CIeHAJILHBIM IIOILIABKOBLIM BBIKJIIOYAaTeJIeM, OTKJIIO-
yalnuM paboTy anmapaTa IIpu OTCYTCTBMH BoAbl. Kpome
TOro, C MOMOIIBI0 NOILIABKOBOI'0 BBIKJIOYATENA IOJIB30-
BaTeJlb MOJKET JIeTKO BBICTABUTHL YPOBEHb BOABI, IPH
OOCTHXKEHUHM KOTOPOro Hacoc Ha4YHET aBTOMaTHUYECKYIO
pabory.

Ilna npeHax<a (HampuMep, IOABAJIOB ¥ KOJIOAIIEB) IIPH-
MEHAITCA CIelHaJbHbIe APeHa*KHbIe U KaHAJIU3alluOH-
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nele Hacocsl (cepuu KII u KP), pasasle 110 BeICOTE NIOAHSA-
THA XUAKOCTH (HAIIOpPY) M BHIZABaeMOW uMH Kybarype,
[IpH BBEIOOPE KAHAJMMBAIIMOHHOIO Hacoca — JKeJaTeJIbHO
[MOKYIIATH C JIONACTAMM U3 HeP)KaBeuKH.

NIpenaxusie Hacocsl «Grundef KP-150/KP-250/
KP-350»

Bece mogenu cepuu «Grundof KP» HM3roroBiasAoTcs u3
0c000 IIPOYHOI KOPPO3HITHOCTOMKOM XPOM-HHKEJIeBO! CTAJIN.

I[IpumenseTca AJIA OTKAYMBAHUA BOJABI H3 KOTJOBAHOB
mog pyHZAMEHTOM, IIPHMeHAeTCsA B CHCTeMe KaHaJiHh3a-
UM (ropsiuas, IeJI0YHad, XJOPUPOBaHHAS BOJA).

TexauuecKkHe napaMerpsl

IIpousBOAHTENBHOCTE, JI/MHH 133/183/233
IInranue, B : 220
Hamop m 5,5/7,5/9,5
ITorpebasgemMas MOIIHOCTE, BT mo 700
Paamep, MM

KP-150 149x149%x225
KP-250 149x149x225
KP-350 158x158x225
Bec, kr 5,5/7/8,2

Be106op dpexaaprHOr0o Hacoca

deKanbHBIE HACOCHI IPHU3BaHBI IepeKavYyuBaTh KaHaJH-
3aIlMOHHBIE CTOYHEIE BOJBI, & UX IPUHIUII paboTHI TOJHO-
CThI0 AHAJIOTHYEH ApPeHa*XHbIM Hacocam. I'1aBHoe oTim-
yue (paKeJIbHBIX HACOCOB OT JIIOOBIX IPYTHUX — 9TO BO3MOXK-
HOCTB NIPOKaYuBaHHUA 6osee KPYMHLIX YacTul. OgHUM K3
IJIaBHBIX JOCTOMHCTB HAcOcCa SABJSAETCA OTCYTCTBUE HeoD-
XOAMMOCTH B UX MBIThE, B pe3yJbTaTe 4ero Hacoc MOKeT
[IOCTOSSHHO HAXOAUTLCHA B pe3depByape WJIH sAMe, OTKaAYH-
Bad cojiepKuMMoe 1o Mepe HeobxommmocTu. B cayugae
HEBO3MOKHOCTH YCTAaHOBKH (heKaJbHOro Hacoca (Haipu-
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Mep, Korga MecTo, U3 KOoToporo tpedyercs BbBIKAYHUBATH
3arpA3HeHMs, PAaCIIOJIOXKEHO HMIKe YPOBHA KaHajausa-
I[HH), OPUMEHSIOT CHeluaJibHble OBITOBBIE YCTAHOBKH,
nIpeaqHa3HA4YeHHBIe [JiA JpeHa)ka W KaHaJIusamuu,
Ilogob6HBIE YyCTAHOBKM IpeACTABJIAIOT COOOM pasiudYHBIe
IJIACTUKOBELIE eMKOCTH C OTBePCTHAMU JJIA IIPHUCOedHHe-
HAA PA3JUYHBIX YCTPOMCTB, HCIIOJB3YEeMBIX B OBITY
(myma, Ouge, cTHPAJIBHON MAIIUHEI).

Br160op NMPKYJIALMOHHOIO Hacoca

Hacochl ODUPKYJIALMOHHOIO THUIA NPHUMEHAIOTCH IJIsA
[IOCTOAHHOM IHUPKYJIAIMH BOABI B CHCTEM€ OTOILIEHHA.
Taxkne HaCcOCH UMEIOT JOCTATOYHO KOMIIAKTHEIE pa3Mephl
u paboraror OecmrymHo. Kpome TOro, Hacocsl JaHHOI'O
THUIIA TIOAXOAAT AJIA YCTAHOBKH B JII0OBIe JoMa 1 He Tpedy-
FOT JJIMTEJBHOTO M CJOXHOro MoHTaxKa. OHH II03BOJIAIOT
peryJupoBaTh napaMeTpsl IPOU3BOAUTEJLHOCTH H HAIO-
pa, a 6;1arozaps BO3MOYKHOCTH TOHKOI HAaCTPOMKH Ilapa-
MEeTPOB CHCTEeMBbI OTOILIEHHUSA, MOXKHO 3HAYUTEJIEHO CIKO-
HOMHUTH Ha 3JIeKTPOdHepruu. B HacToslee BpeMa HACOCHI
ITPOYHO BXOMAT B KUBHb JIIOJAEH, JIOOAIUX 3aropogHbI1
OTABIX, W 3TO HECIpPOCTa — MNPaBHJbHO MOKOOpaAHHBIMN
HACOC MOJKeT CHATHh MHOYKeCTBO Pas3JHYHBIX 3a00T 1 OBITO-
BBIX HEY[O0OCTB, IOPOil, TAK MEMAIOIMUX OTJEIXY.

MupkynanuonHasle Hacockl (cepuu UP) npumensroTcsa
IIA MepeKadKkH TEeIJIOHOCHTEJIA B CHCTeMax OTOILIeHHA.
Ilnsa HeOONMBITUX AOMOB MOAXOAAT CaMbIe JieleBhie MoJe-
JIA, NJid TPeAIpHATHH B OONBIIMX JOMOB Heo0XOnuMO
CTABUTH HECKOJBLKO HACOCOB, HO 3TO ViKe JeJI0 pacyera u
TYT HYKHBI CIICI[HAJIUCTEI.

OCHOBHBIM NPOHU3BOJAHUTEJIEM IHUPKYJISIHUOHHBIX HAaCO-
coB #ABJAeTcaA KoHIEepH «Grundfos» BeImyCcKamOIuu
IEeJIYIO CePUI0 MUPKYIANMOHHBIX HACOCOB, KaK JJIsi ObITO-
BOI'0, TAK M JJIsI IPOMBIIILJIEHHOT'0 MCII0JIb30BaHUA.

[IupKyAAOUMOHHEINA HACOC IpeAcTaBiAeT coboit mpubop
HeD0OoJJIBIIOro pasMepa, KOTOPBIM YCTAHABJIMBAETCA HENO-
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CcpeICTBeHHO B TPyOOMpOBOJA U obecneyuBaeT lepeMelne-
HUe TeIIOHOCHUTEJISI IO TPYOOIIPOBOAY.

CucreMoil OTOILIEHHA JIETOM He MOJIb3VIOTCH, CJIef0Ba-
TeJNbHO, MUPKYJIAINOHHEIE HACOCHI HEODXOAHUMO OTKJIIO-
YaTh HA JJIUTEJIbHOE BpeMs.

CoseTt

CoBpeMeHHBIE IeHTPOOEXHBIE HACOCHI MOryT 0e3
Bpefa A cedsa OTKJIIYATHCA Ha JJIUTEbHOe
BpeMmsa. Ecam ke B pe3yJbraTe J0Jrod OCTAHOBKH
Hacoca o0Opas3yoTcsa OTJIOMKEeHHSA, OT HHUX JIerko
n30aBUTHCHA, BKJIOUHB HACOC HA MAKCHUMAJIbHYIO
CKOpOCTh BpameHus. Jlydiie, KOHEYHO, Iepen
HACOCOM YCTAHOBUTH €ll[e U CIelHaJIbHbII PUIbTp-
I'pA3eBHK, NpeaoTBpamjaniguil odpa3oBaHue OKa-
JauHbI. IITUPKYIAIMOHHLIE HACOCHI C ABTOMATHKOH,
rakue Kak «Grundfos Alfa +» mMeroT crenmuaab-
HYI0 GYHKIHIO He0JIOKUpOBAHUA.

CoBpeMeHHBIEe MOJEJH UPKYJIAIMOHHEIX HaCOCOB
MMeOT BaJ M MOAINIHIIHUKH, CHAeJIaHHbIe U3 KepaMHKH.
9TO HE TOJILKO MPOAJIEBAeT CPOK CIYKObI, HO ¥ AeJiaeT uX
paboTy npakTHu4YecKy 6eCIIyMHOM.

HMupkyaanuonnasie Hacocsl «Grundfos» npna cuerem
OTOILJICHH A

JLnsi pa3IAYHBIX CUCTEM OTOILIEHUS UCIIONb3YIOTCA HACOCHI
«Grundfos Alpha Pro», «Grundfos Alfa +», «Grundfos UPS».

Mupkynamuosasie Hacocel Grundfos Alpha Pro,
Grundfos Alfa + ocHaleHBI ABTOMATHKOM, KOTOpAas pery-
JUPYeT Mepenaj AaBjJIeHHs B COOTBETCTBUH C TEKYIIUMH
IOTPeOHOCTAMH CHCTeMEI 0e3 IPUMeHeH!U A BHEIITHUX dJie-
MEHTOB.

Ocobennocmu UUPKYAAUUOHHbIX Hacocoé «Grundfos
Alfa+»: aBroMaTudecKoe peryjiMpoBaHue CKOpPOCTH Bpa-
IMeHud U TPpH (PMKCHUpPOBaHHEIE CKOPOCTH, BBICOKAaA 9HEp-
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roadeKTHBHOCTb, DYHKIIHA Ne0/I0KUpOoBaHKHA (0T HAKH-
nu), PyHKIHHA HOYHOI'O peXKHuMa, 3IJeKTPOABUIATEb

HMeeT BCTPDOEHHYIO TeIlJIOBYI SallfHTY.

IupKyIaAnHOHABIE HACOCHI JJA CHCTEMbI ropAadero
BOIOCHAOKeHH .

Ilnsa cucTeM ropadYero BOAOCHAOMeHUSA HCIOJb3YIOTCH
macockl - «Grundfos Comfort» man «Grundfos UP-N»
C KOPIIyCcOM U3 Hepskaseromeii cranu, « Grundfos UP(S)-B»
¢ OpoH30BBIM KoprycoM. IIpuMeHeHHe HUPKYIAIIHOHHOT'O
Hacoca B CHCTEMEe ropsadero BOAOCHAOXKEHHA IMO3BOJIAT
He JOXKHJAThCSH, IOKA U3 KpaHa MoiIeT ropA4das BoAa, 4To
He TOJIbKO CHMIXKaeT 3aTpaThl HA JJIEKTPOSHEPIHi0, HO
1 YMEHBIIIaeT pacxok BOJHI.

Baumanue

K macocam UP-N u UP(S)-B M0XHO NOAKJIIOYHATH
peJie BpeMeHH JIJIf 3aIporpaMMHUPOBAHHOIO BKJIIO-
YeHHUA M OTKJIIOUEHHUHA, B IeNAX 3KOHOMHHU dJeK-
TposHeprun. Taxkum oOpasom, Hacoc paboraer
TOJILKO TOT/la, KOT'Ia HYKHAa ropadas Boja.

Ilnsa nabemxanns obpazoBaHuA HAKUNU PEKOMEHIY-
eTcsd IMOJieP»XKUBaTh TeMIIepaTypy B CHCTeMe rops-
yero BOJOCHaOKeHuA HUKe 65 rpaaycos.

IupxyaaHOHHEIE HACOCHI JJIA CHCTeMbI OXJIaKIeHU A

M KOHIHITMOHHPOBAHHUA. |
I nsa cucTeM OXJIAXKIEHUA NOAXOAAT CTAHAPTHEIE HACO-
cel «Grundfos UPS» uwau cnernpaaibHbIe HCIIOJHEHUA 3TUX

HacocoB s HU3KuX Temmneparyp «Grundfos UPS — Ko».
IInana3oH 3HAYEHUI TeMmiepaTtypbl oT —23 Ao 95 uau
110 °C B 3aBHCHUMOCTH OT KOHKPETHOM MOJEJIH.

BBITOBBIE HUPKYJIAIHOHHBIE HACOCHI
Iupkynamuorasle Hacockl Grundfos UPS 100 nmeror
3 CKOpOCTH BpAallleHHs Bajla, yCTaHABJIUBaeMble Bpy4-
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HYIO. ¥YPOBEeHB 3HepromorpebjieHHs 3THX HACOCOB TOXKe
NOBOJIBHO HM30K. Hacochkl 3TOM cepHuM HMeEIOT IEHOBOE
[IPEeHMYIIECTBO, HaJeXHBI M IPOCTHI B 3KCILIyaTAlUH.
JTO ONTHMAJBHBIM BApHAHT II0 COOTHOIIEHHIO IleHA-
Ka4ecTBO.

B npumMeHeHMH HUPKYIAANHOHHEIe Hacockl «Grundfos
UPS 100» ymobHEI TeM, 4TO B 3aBHCHMOCTH OT IIOTpebHO-
CTH C IIOMOIIBID IIPOCTOr0 U YAOOHOr0O mepeKJIYaTess
MOXHO YCTAHOBHTH HEOODXOAMMYIO YacTOTY BpaIleHHus
BaJIa IBUraTe s,

OOMOTKH 3JIEKTPOABHUIATENA IHUPKYJISIIMOHHBEIX HACO-
coB «Grundfos UPS 100» ycToifuuBBEI K TOKY OJIOKHPOB-
KU, II03TOMY UM He TpeOyeTcd AOIOJHHUTE/bHAA 3allATa
aJieKTpoaBUrarTensa. Bosee MOIHBIE dJIEKTPOABUTaTEIH
000pyi0BaHBI TEePMOBBIKJIIOYATEJNAMH, BCTPOEHHBIMH B
KJIEMMHYI KOPOOKY.

Bce BhIlenepeuncseHHBIe HACOCHI MMeT OpOH30BOE
HCIIOJIHEHHEe, [pPUMEeHsAeMOe [IJii CO3JAaHHUS CHCTEeMBI
TeILJIBIX II0JIOB, IIOCKOJIBKY IepeKadyuBaeMas >XHUIKOCTH
COAEePKUT OOJbIIOEe KOJMYECTBO BO3AYXAa, YTO BhI3LIBAET
KOPPO3UI0 YYyI'YHHOIO Kopnyca. BpoH30BbIe MUPKYJIAILH-
onHble Hacoch! «Grundfos UPS 100» umeroT B Ha3BaHUU
MapKHPOBKY B.

Hupkyaauunoauasin Hacoc « Wilo Star—25/6» (I'ep-
MAaHHS)

Hacoc cMOHTHPOBaAH B YYI'YHHOM KOpIiyce, ero pabouee
KOJIECO BBITIOJJHEHO U3 ApMUPOBAHHOTO CTEKJIOBOJOKHOM
IIPONMJIeHa, II0 IPOYHOCTH HE YCTYHAIOLIEro HeprKaBero-
e cTaJd U He HNOoABep:KeHHOro xKopposuun. Umeer Tpu
CTYIIEHH YaCTOTHI BpallleHusA, KOTOPhIe BhIOHpAaTCA IIPo-
CTBIM BpAallleHHeM PVUYKH, PACIIOJIOEHHOH Ha IepeaHel
CTOPOHe KJieMMHON KopoOku. Hacoc ycroiiuuB K GJIOKH-
POBKe IOTOKAa XHAKOCTH M He TpedyeT AONMOJIHHUTEIbHOM
3al[UTHI MOTOPA.
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[IpuMeHsAETCA AJIA CUCTEM OTOIJIEHMA W aHAJOTMYHBIX
3aMKHYTBIX CHCTEM, 3aKPHITHIX OXJIAXK/JAal0IIHUX KOHTYPOB,
CcHCTeM KOHAUIIHOHUPOBAHHS BO3AYXa, B KOTTE/KaX.

TexanuecKkue napaMeTpsl

[Ipon3BOANTEILHOCTE, M3 /dac, He boiee 3,5
Hamop m 0,5-5,5
IMorpebiaseMas MOIHOCTL, BT 115
YacToTa BpaieHnd, 00./MHuH. 1300-2750
Vposens myma, ob 32
Bec, Kr 4,5

ITpoMenieHHEbIe HHPKYAAUHOHABIE HACOCHI

IIpoMBINLIeHHbIE IUPKYISIHOBHBIe Hacock! « Grundfos
UPS 200» umeroT TakKe 3 CKopocTH paboTel, HO (hIaHIe-
seie coenuuernsa. Hacocnl «Grundfos UPS 200» npegna-
3HAYEHBI AJIH CUCTEeM OTOILIeHHUSA, HO MOI'YT IPHMEHATHCA
B cCHCTEeMAaX OXJIasKJeHHs U KOHAUIMOHUPOBAHUA BO3AY-
xa. CyIecTByeT U CHenMaJIbHOe MCIIOJTHeHHe 3THX Haco-
COB JJId rOpAYero BOAOCHADKeHUA.

IupkynsnuorHrsie Hacockl «Grundfos UPS 200» nmeror
sammTy OT neperpesa. IlJisi 3TOro JIeKTPOABUAraTe M 000-
DYAVIOTCS TE€PMOKOHTAKTAMH, KOTOPBEIE NOJIXKHBI BKJIO-
yaThHCHA BO BHYTPEHHIOK WM BHEIIHIOK 3allUTHYIO [elb.

BrewHas 3awuma; 6ecnoTeHIMAIbHBIE TEPMOKOHTAK -
Tl (MAYINEro B KOMILUIEKTe C HACOCOM) CTAHAAPTHOIO
MOJYJIfl BEIBEJICHEI B KJIEMMHYIO KOPOOKY ¥ MOAKJIIOYEHbI
K 3a)KHMaM, 3aKa34uK JOJIKeH HMOAKIIYHTHL UX K pee
MM KOHTAKTOPY.

BrympenHnaa 3aujuma; B IOCTABJIAEMOM NONOJIHUTENb-
HO peJieiHOM MOAYyJieé MNOJAKJIOYeHHe KOHTAKTOB YiKe
BBITIOJIHEHO TaKuM o0pasoM, YTO IIPH BO3HHKHOBEHHUU
HeHCIIPABHOCTH Cpasy IMPOMCXOAUT OTKJIIYeHHe Hacoca.

«Mausim» . Berrosoit Hacoce (Poccns)
DnexTpoHacoc «Manbim» KOMIaKTeH, UMeeT HeDOJIb-
IIIO# Bec U 04eHb ya00eH Jyid OBITOBOIO MCIIOJIB30BAHUSA.
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OH uaeaJbHO NOAXOAHUT AJIA [MOJABEMAa BOABI U3 KOJIOALIEB
Y CKBa’sKHH JIro00M riryouasl B nuanasoHe ot 0 go 30 mer-

POB, & TaKXKe IJIA MepeKadyKu IIPeCHOM BOJABI U3 JIOOBIX
BOJIOEMOB.

TexHHYECKHE IapaMeTphI

IIpon3sBOAHTENBHOCTD, JI/ MHH 70

'nybnHAa BcackIBAHHA, M 40

ITorpe6insieMas MOIIHOCTEL, BT 250

Paszmep, mm 280x90x90

Bec, Kr s
Coser

Muorue 310 HegooueHuBawT. s a00ObBIX HACOCOB
(HeMelIKMX U UTAJIbAHCKHX ) HANIPAYKeHHe B CeTH He
momxHOo O06ITE MeHee 200 B, mepuTs JydIie BCero B
Jyacel IMAKOBBIX HArpy30K (Hampumep, B cyb0ory
BEYEepoOM ), MAPAJLJIeIBHO BKJIOYHB JPYTIHe 3JIeKTPOo-
npubopsl. Eciin HanpskeHHe OoKa)KeTcda HHXKe, TO
BaM IPHAETCA NOKYIIAaThk TpaHchopmaTop (crabuin-
zarop). Ha HeKOTODEIX HEMEIIKHX Hacocax OOBIYHO
CTOHUT 3A4II[UTA OT 3TOr0, H OHH BBIKJIIOYAIOTCH, HA
HTAJIbAHCKHX Hacocax M HEKOTOPBIX HEeMeIKHX
TAKOM 3alfUTHI HET, ¥ OHHM IIPOCTO croparT 3a 1-—
2 mecana. Ilppyem npeTeH3nH 110 rapaHTHH He IIPH-
HUMAKIOTCA BBHAY HENPABHJILHOI'O 3JIEKTPHYECKOI0
MOAKJIIDYEeHUS: B IAacCIIOPTEe CKa3aHo, YTO HaIpsKe-
HHe J0JXXKHO ObITE B npeaenax 200—-240 B.

HacocHoe obopyaoBaHue

CymecTByeT MHOI'O PasHOBHAHOCTEH M MOAH(MDHKAIMI
HaCOCOB, a TAK Ke UX Npou3BoauTeeli. Begyimue npousso-
OUTEeJId — 3TO MTANBAHIOLI U HeMmubl. Ecim cpaBHHBATH
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CoBpemeHHbIE CMCTEeMbI BOAOCHaBXeHMS

HAaCOCHI 10 NIapaMeTpy LeHa-Ka4yecTBO, TO HEMEIKHe Haco-
chI 3aHMMAlOT Gojree BeIroAHYIO nos3unuio. OcobeHHo 310
KAaCaeTCs HACOCOB IIOIPYHKHOI0 THUIIA, JJIA KOTOPBIX HANEH -
HOCTBH paboTHI NPUHIUIHNAIBHO BayKHA, TAK KaK B cjIy4ae
ITOJIOMKH UX 3aMeHa JOBOJILHO TPYAOEeMKa | Jopora.

BoodHble HACOCHL 1O HA3ZHAYEHUIO PA30eNAIom HA:

+ BONOHDOABEMHBIE (IIOBEPXHOCTHBEIE U IOI'PYXKHEIE),
IIpespHa3HAYeHBI JJIA U3BJEeYEeHUs BOJABI U3 CKBAXKHH U
KOJIOAIIEB;

+ MUPKYJIALNHUOHHBIE HACOCHI NOAAEPIXHUBAIOT IOCTOAH-
HYIO IAPKYJIAIAIO BOJEI B CHCTEeMe BOJLOCHAOKEeHUA;

+ IpeHa’XHbIe HACOCHI OTKA4YMBAaIOT BOAY U3 IIOABAJIOB,
. KaHAJIU3alluu, KOJIOAIeB.

BoAOCHabXeHWe W3 KOAOALIA HA OCHOBE HAaCOCHOM CTaHUMK

HacocHas cTaHIIHA NpeicTaBiaseT coboil yxe roToByIo

CHCTEeMY BOJOCHAOKeHUd, T. K COCTOMT U3 MOBEPXHOCT-

HOT'O HACOCA U '’MIPOAKKYMYJIATOPA.

ITa0coM MOKHO CYMTATH TAKIKe IeHY HACOCHOM CTaH-
11U, B HEKOTOPHIX CJAYYaAX OHA MOXKeT ObITh HUXKe, YeM
CTOMMOCTE KOMILJIEKTa 000pyHOoBaHUA JIJNA CHUCTEMBI
BOJIOCHAO@KeHH A, COCTOANIETO U3 MOBEPXHOCTHOI'O HACO-
ca ¢ THAPOAKKYMYJIATOPOM, peje JaRJIeHusd U T. .

Munyc — 310 HeOONMBIIONH 00beM I'MAPOAKKYMYJIATOPA —
no 50-60 murpos. Takoit 00beM THAPOAKKYMYJIATOPA
NOCTATOYEH, €CJHH CHCTEeMOH BOJOCHAOMeHus B JAOMe
noJb3yioTea 1—2 4desoBeKa, HO MAaJIOBAT /I CeMbH H3
3—4 JeJjiOBEK.

CHCTEMa BOAOCHAOXeHMs C PaCCTOAHMEM OT 3EMAH AO BOADI
He 6oAee 8 meTpoB

Ecau paccTosHHE OT 3€MJIH 0 YPOBHA BOJABI MEHbIIIE
8 M, ¥ BOJa HHXXe 3TOro ypoBHA He ONYyCKaeTcsd, TO
MoJgoNAeT MOBEPXHOCTHBIM HACOC MJIHM HACOCHas CTaH-
nug. Cirenyer ydecTh TakKe M PAcCCTOAHME IO I'OPH-
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30HTAJU KO AOoMAa, rae OyIAeT CTOATh HOBEPXHOCTHBIMN
nacoc. Ilyna pacuera obuiero Merpaxa Hajg0 HMeTh B
BUAY, 94TO0 1 MeTp mo BepTHKaJNHU paBeH 4 MeTpaM IO
rOpU30HTAJIH.

CucTema BOAOCHaAOXKEHHUA C PACCTOAHUEM OT 38MAM AO BOAD!
6oaee 8 meTpoB

Ecam ypoBeHB BOJBI B KOJIOAIE HUKe 8 METPOB, TO MOIII-
HOCTH BCAChIBAHHS ITOBEPXHOCTHOI'0O Hacoca OyaeTr Helo-
CTATOYHO, H CJIeAYeT mpuodpeTaTs KOJIOAe3HbINH Hacoc. Ha
POCCHMCKOM PBIHKE MpeICTaBJIeHbl HECKOJIBKO OCHOBHEIX
dbupM, IPOHU3BONANINX KOJOJAE3HbIe HACOCHL AJiA CHCTEM
BonocHaOxeHua — 3To «Ebara», «Lowara», «Grundfos» o
«Bomoseii». ;

«Ebara Idrogo» u «Lowara Scuba» ( Lowara sc ) saxo-
NATCA NPUMEePHO B OJHOM II€HOBOM KaTeropuy M oTJauda-
I0TCS, B OCHOBHOM, TEXHHYECKHMH XapaKTepPHUCTHKaAMH.
Pabouee KoJieco y 3THX HACOCOB H3TOTOBJIEHO M3 IIOJIH-
MEepHOI'0 MaTepuajia — HOpuJ. ¥ pOBeHb leHbl CPDeJHHAM.

«Grundfos SPO» — camble JOoporue KoJIOJAe3Hble HacOo-
chl Ha poccHiickoM pbelHKe. Ha HuxXx Oosblne rapa’HTu#d
IPOM3BOJUTEJIsA, U pabodyee K0JIeCcO BEITTOJIHEHO U3 HePKa-
BEIOIIeH CTaJIH.

«Bodoaeilt» (BI[I13) — memieBje UTANBAHCKUX KOJIO-
Ne3HBIX HACOCOB, pabodee Kojseco — Hopuua. 'apaHTus
1,5 roga. Hacocsl Npou3BOAATCA B Y KpauHEe HA COBMECT-
HOM VKPaAMHCKO-UTAJLAHCKOM IIPEeANPHUATHH.

Ha 3ameTry

» Komonesusie Hacocsl «Ebara Idrogo» — uranpas-
. cKHe, rapasTud 1 rog.
i «Lowara Scuba» (Lowara sc) — uTajJbAHCKHE
| HacocChl, rapaHTHA 1 roz.

e T T
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+ «Grundfos SPO» — maTrckue/HeMenKue HACOCHI,
rapasTHuAd 2 roja.

« «Bopouaeii» (BIIIIY) — ykpaMHCKHEe HAacOCHI,
IeJIal0TCHA Ha eBpoIleiickoM obopyAoBaHHHM, rapaH-
Tua 1,9 roga.

CHucTeMa BOJJOCHAOKEHHA
HA OCHOBE CKBaKHHBI

IIpu opraHu3anuy BOJOCHAOMKEHHs M3 CKBAYKMHBI BaM
noHanobATCA HACOC, -eMKOCTh (KaK, MpaBujIo, THAPOAKKY-
MyJIATOP) B KOTOpyI0 OyAeT HaKa4yMBaThCA BOJA, H, €cTe-
CTBEHHO, CeTh TpPyD I0 AOMY OT THAPOAKKYyMYJaATOpDA.
T'uapoakKyMyJIATOp HEo6XoAuM, TaK Kak OOJBIIHMHCTBO
HACOCOB MMEIOT OIPAHWYEHHUSA 10 KOJIWIECTBY BKJIIOUEHHH
B 4ac, a F’MAPOAKKYMYJIATOP HO3BOJISET HACOCY pere BKIIIO-
YaThCH, 4 TAKIKE OH MOKeT ObITh HCTOYHHMKOM BOJIOCHADKe-
HHUSA 3arOPOHOIO AOMa IPH OTKJIIOYEHHH JJIEKTPUYeCTBa.

Bbi6Op CKBaXMHHOrO Hacoca

Ha poccuiickoM pBIHKe IIPe/CTABJI€HBl HECKOJbKO
OCHOBHBIX (bMpPM-IIPOM3BOAUTEJIEHl CKBAXKHHHBIX HACOCOB
s cucreM BomocHabGxenusi: «Grundfos», «Pedrollo»,
«Bopoaeii» (BIIII).

IIpu BHIOOpPE CKBAXXMHHOI'O HACOCA NMEPBOCTENEHHBIM
BOIIPOCOM SBJAETCH ONpeJeJieHHe BHYTPEHHETo AHa-
MeTpa CKBAYXWHHI.

BHYTpPEHHWH AMaMeTP CKBAaXXMHbI

ITepBBIM BOIPOCOM IIPH BbIDOpEe CKBAXXHUHHOI'O Hacoca
LIS OpraHU3aluH BOLOCHaOKeHuA OyeT BeJIMYUHaA BHY-
TPEeHHEero JuaMeTpa CKBaXXHHBEI.

Eciu BHYTPeHHU [UaMeTp CKBaXXUHBI 6oJee 76 MM, HO
meree 100 MM, TO AJIA CO3MAHMS CHCTEMBI BOZOCHaDMKe-
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HUA B JIIOOOM chaydae IOAOHAEeT TOJBKO CKBAYKUHHBIN
nacoc «Grundfos SQ», ocTanbHBIE HACOCHI HE CMOIYT
BOUTH B CKBAYKHHY, T.K. X auamerp boabme 100 mmMm.

Ecnu e BHYTpeHHHUH AuaMeTp cKBaxkuHBI 6oJ1ee 100 MM,
TO MOMKHO ViKe BbIOMparTe M3 00JbIIEero KoJH4YecTBa
NpeaJI0KeHHBIX HAa PhlHKE CKBAXXUHHBIX HACOCOB IIOMH-
Mo «Grundfos SQ» —sT10 « Pedrollo 4blockm », « Bogoneii»
BILII9 u gp.

Hemeurxue cxeaxcurnble Hacocsl «Grundfos SQ» nmeror
camelii MameHsrKHI quamerp (76mmM). Hacocer «Grundfos
SQ» cHaOKeHbI HECKOJIBKMMHE BHUIAMHU 3alUT U rapaHTH#A
Ha 3TH Hacocsl 2 roga. OmHaK0o MUHYCOM JJIA JaHHBIX HACO-
COB MOXKHO CYATATH HX II€HY, KOTOpasA JOBOJBHO BBHICOKA.

Hmanavauckue ckeaxcunuvie Hacocvt «Pedrollo
4blockm» memHOro mpoimne HacocoB «Grundfos SQ» mu
UMeIT OONbIIWI AUaMeTP, OAHAKO UX CTOMMOCTbL HHXeE.
NapaHTHA e Ha HUX COCTaBJISeT TaKkxe 2 roga.

Yrpaurcrkue nacocot «Bodoaeu» (BI{I19) cXOAHEI C
UTAJIbAHCKHMHA HACOCAMH, X NPOH3BOAAT Ha eBpOIeH-
ckoM obopynoBanuu. HecpaBHeHHOe IIpeMMYIIeCTBO
HacocoB «Bopgoaeit» (BLIIIOD) aTo nena, 0oHA 3HAYUTEJIBHO
amKe nmessl Ha «Grundfos SQ» u «Pedrollo 4blockmy».
laparTnsa Ha 3TH Hacock! 1,5 roza.

Ha zameTky

OcHoséHble napamemps. npu 8vl60pe CKEANUHHO20
Hacoca |

* IPOM3BOAUTEJIBHOCTH CKBAYKUHAI;

* CTATHYECKMII MU AWHAMHWYECKHH VpPOBEeHbL BOJBI B
CKBaXKUHE;

* TIyOMHA CKBaXMHBI ¥ PACCTOSAHHE OT IIOBEPXHO-
CTH 3eMJIH A0 MOBEPXHOCTH BOABI B CKBaXKHHe (3ep-

| KAaJio BOJBIL);
|+ paccTOAHHE OT CKBaXXHMHBI [0 AJoMa (J0 rHapoakK-

KYyMYJIAATOpAa); |
+ IABJIEHUE B THAPOAKKYMYJIATODE;

+ IpeAnoJiaraeMblil pACXO0[] BOJLI.
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TMAPOAKKYMYASITOP AASl CUCT@Mb m.uocﬁaﬁmeuun

Kakyio OBl cucTeMy BOAOCHaOKeHHs M HACcOC Bbl HHU
BRIOpAJIM, BaM MOHAZOOMUTCA €MKOCTh JJIA 3aKaYMBaHUA
ponel. IlnA aBroMaTH3alMH CHCTEMBI BOJIOCHAODKeHHud,
KAK MPAaBHJI0, MCIOJB3YIOT I'MAPOAKKYMYJIATOP C KOM-
ILJIEKTOM aBTOMATUKH.

T'udpoaxkymyasmop (membpanHvlit 6ax) B cuUcTeMe
BOOCHAOKeHNA BBINOJIHAET 3 OCHOBHbIE DYHKIIUH.

ITepsas (yHKyus — 3TO HAKOILIEHHE BOJABI U MOALEP-
'KaHUe ee Ioj AaBjaeHumeM. A Tak KakK OOJBIIHHCTBO
HACOCOB KAaK MOTPYKHBIX, TAK U IOBEPXHOCTHLIX HMEIOT
OrpaHWYEHUs I10 KOJHYECTBY BKJIOUYEHHH B dYac, TO
MMEHHO 3Ta 0COOeHHOCTh THIPOAKKYMYJIATOPA U ABJIAET-
e KJIOUYEBO, MO3BOJIAIOIIENA HACOCY BKJIIOYATBHCA HE
Ka)XAbIM pa3 NpH OTKPHITHH BOAOCIPOBOJAHOI'O KpaHa, a
TOJIBKO IO Mepe ONMYyCTOIIeHUA 'MAPOaKKyMyaATopa.

Bmopoit katoueeoil (pyrKyueit raApoaKKyMyIATOPa
gBJIeTCH NpeAOoTBpallleHHe CHUCTEeMBI OT TMAPOYyAapoB,
BO3HHMKAIOIIUX MOPOM IPH BKJIIYEHHH Hacoca

Tpembs pyHKYUA THAPOAKKYMYJIATOPA — 3TO MOAAED-
JKaHUe Pe3epBHOr0 KOJUYeCcTBa BOALL B cUCTEMe, I03BO-
JISiSI, TeM CAMBIM, IIOJIH30BATHECA HEKOTOPOE BpeMs BO0M
na)ke B cjydae OTKJIOUYEHUS 2JIEKTPHYEeCTBa, YTO O4YeHb

yZI00HO B 3aropoJgHBIX JIOMAax.

CHucCcTEMBI ABTOMATHYECKOTIO
BO/JOCHAOKEHHA OT CKBAKHHBI

CueTeMbl ABTOMATHYECKOr0 BOAOCHAOKEeHHA ¢ MOCTO-
SAHHBIM JaBJeHHeM II03BOJIAIOT BJIAJENbIy CKBaKHHbBI
IOJIL30BATHCH BCEMH 0JIaraMH BBICOKOTEXHOJOTHYHOM
NUBHJIM3AIMKM — OT IIOJIMBA rasoHa a0 ABTOMATHYECKOH
CTHPAJIbHOU MAIIWHEI.

Cywecmeyem dee zpynnovl cxem 6000CHAOHCeHUS UHIU-
8UOYANLHBLX HeUAbLX GOMO6: BOLOCHAOIKEeHNEe IPH MOJA-
KJIIOUYEeHHH K IeHTPaJH30BaHHBIM BOJOCHCTEMaM H CO3-
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NaHWue MeCTHOH (JeleHTpaJum30BaAHHOI) CHCTEeMbI BOJO-
cHabDXKeHHA.

Hns cosmasusa cBoeil cHUCTeMbl BOZOCHAOMeHUs Oype-
HHe CKBaXKHHEI — ITojjeja. Eciu npeanosaraeTcss Kpyrio-
rogu4Hoe Bo0ocHADKeHHe (JKUJION KOTTeI K ), CKBAXKHUHY
HaJ0 3aBePINUTE 3araybJIeHHBEIM KecCOHOM (repMeTHYe-
CKHM CTaJbHBIM KOpPOOOM) I/ BCECE30HHOIr0o 00CIIYKHU-
BAHHA HACOCHOT'O 000PYA0OBaHHA.

Or ckBa’KMHBI U3 KeccoHA Ha raybune 1,8 M npokJia-
IbIBaeTCA TPYOOIIPOBOJ, BBOAUTCA B JIOM, AEJIaeTCHA pas-
BOAKa o fomMy. MorTHpYeTCcAa aBTOMaTHKA s Gecnepe-
OOHMHOTIO0 yIrpaBJeHUs HACOCOM U (DHUIALTPHI A OYHUCTKH
BOJbI U3 CKBAXXUHBI OT MEXAHUYECKNX NMPHUMeceii.

CHCTEMA BOJOCHAOKECHHA IOMA B3 KOJIOAIIA
BBIIIOJIHEHHAA JOMA CBOMMH PYKAMH

CrenaTh AJIA CBOEro JOMAa CHCTEMY BOAOCHAOKeHHA He
TPYAHO, 1 COBCEM HeILOPOoro.

Heobxoaumo 4T0o0bI B cOOpaHHOM TPYOOIIPOBOJIE C PACXO-
JHBIMH KpaHaMH Ha KyXHe, B BAHHOU, Jia elle U B Oropojie
BOJIa HAXOMWJIACh BCerya IOJ OIpelesIeHHBIM [aBJIEHUEM.
HMMeHHO 9T0 00CTOATEIBCTBO ITIO3BOJIMT I0JIL30BATHLCS €10 0e3
0eroTHu K BBIKJIOYATENI0 Hacoca. JlokeH OBITH M MCTOY-
HHUK BOJIbI — KOJIOJEll, CKBa)KHHA Wiu peuxka. Kakum obpa-
30M CO31IaTh MOCTOAHHOE nasjaeHue? MoXxKHO caeaTs OrpoM-
HbIM HAKOIUTEJILHEIM 0aK HA Ky0-IoJITOpa ¥ IOMECTUTE eIo
Ha yepzAaxke. MOXKHO NPUMEHUTH He0OJIbIIYIO NTePMETHYHYIO
€MKOCTh, HMEIOIIYI0, 10 MUHUMYMY, BCETO OTHO OTBEPCTHE.
ITO OTBEPCTHE COeIMHEeHO C CHCTEeMOM BOLONpoBoAa. B Bomo-
IIPOBOJ, JKe BOJia Har'HeTaeTcsd HacOCOM.

Kak COOCTBEHHBIMH CHJIAMH NPOOYPHTH
CKBA>KHHY HA CAIOBOM VYACTKE

He xakbIil 4eJIOBEK MOMKET MO3BOJIUTE cede BOCIIOJb-
30BaThCA yCJayraMu npodeccruoHANIOB 10 U3TOTOBJIEHUIO
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cKBasKUHBI. HO BOJAa HY’KHA BCeM JIIOAAM, HE3aBHCHMO
oT MarepHajbHOro aocrarka. Oco0eHHO Ha CajOBBIX
yyacTKax, rae HeooxoaumMo Gosbnroe KOJu4ecTBO BOAEL,
KaK IS IOJUBKH Oropoja, IPUIroTOBJIeHNA MAIIH, TaK U
IJisA OTABbIXA.

B suTepaType ONMCBHIBAeTCA MHOXKECTBO yCTPOMCTB,
KOTOPBIMHE MOYXHO IIPOM3BOJUTE Oypenue. OxHako Korja
HAUYMHAENIh M3ydyaTh 3TH YCTPOMCTBA, TO OPUXOAHUIIH
K BBIBOJY, YTO HYKHO IpHOOpecTH OYeHb MHOI'O MaTepH-
AJI0B ¥ NPOM3BECTH ¢ HUMH 60JbIION 00beM MOArOTOBH-
TeJAbHBIX pabor.

Husxe onucaHEBIM cnocoboM Helb3sa OYpUTh KAMHHU U
kopHu AepesbeB. Ho nana OypeHusA CKBaXXUHBI CBOMMH
pYKaMH OH NOAOHAET KaK HeJIb3d JIy4Ille.

Tl mpuMeHeHUs PHIOAIKOro Oypa HeobXOAMMO OTCOe-
AMHUATH KoJioBopoT. Ec/Iu OH BBITIOJIHEH IeJIbHO, TO OTIIH-
AWTe IITAHTY V Hadajia u3ruda KOJOBOpOTA. To ecTs,
noHaao6UTCA MIHEKOBasi 4acTb Oypa ¢ HPOAOJIKEHHEM
IpAMOM IITAHTH, HA KOTOPYIO HABAPEeH IIHEK. Ha xoH1e
[ITAHTHA CO [IHEKOM Heo0XOJMMO IIPOCBEPJIMTH IOJ IpH-
MBIM YTJIOM K OCH BpallleHUdA OTBepCTHEe fuaMeTpoM 0 mmMm,
IS MOCJIeAYIONero coefuHeHnusd C TPYOO# WU pBIYaroM
s nosoporta. Ilpu aToM oTBEpCTHE Jy4llle pacrnoaararb,
oTeTymnuB oT Topua mradru 40 Mm.

B xagecTBe phidara JJif I0BOpOTAa HCIOJIB3YHTE CTAJIb-
HYIO BOJOIIPOBOAHYIO TPYOy MOAXOAAIIEr0 AnamMeTpa, HO
He MeHee IMOJAIIMOBKH (21 MM Mo HAPYXHOMY AHaMe-
TpY), cBapeHHEyYI0 B T-00pasHyi0 KOHCTPYKIHIO. Ilnsa cos-
JaHWs IJIeda CHUJIBI MOMEHTAa BpaljeHus AO0CTATOYHO
umets 30 cM IMHBL OT ocu BpameHud. CienoBaTesbHO,
s aToi mesm nonaaoburca 60 cm TPyOHI. IIna gacTH,
KOTOpPAA NPHUBAPHUTCA B BUJIE HOXKKH K T-00pasHOH KOH-
cTpyKmuM, pocrarodHo 30 cM AIHHBI. Ecau mTaHra u
BHYTPEeHHHUU AWaMeTp TPYOBl He COIrJIacyroTcsa MEXIy
c060ii, To He00X0JMMO U3rOTOBHUTE NePeXOAHUK Ha IITaH-
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'Y ¥ 3aKPeIHUTH JIIOOBIM crIocO00M: MeXaHWYeCKUM HJIH C
[NOMOIIIBIO 3JIEKTPOCBAPKH.

Bam morpebyiorca yanuauTenu. B KadyecTBe YIIHHH-
TeJieu UCIOJBb3YHUTe Ty Ke TpyOy, uTo u AA T-o0pasHoii
KOHCTPYKIHH. Y IIMHUTEJIH AenaiiTe aausoi 1,5 merpa.
Kcm BBl OYeHb BHICOKHIH UYEJIOBEK, TO MOJKETe CIesaTh
AnuHy 2 MeTpa. PocT He06X0AHMO YYHMTEHIBATE AJA TOTO,
4TO0BI BBl CBOOOAHO MOrIH BpamaTh T-00pasHbiil peraar
Ha BbIOpaHHOM BaMM BBICOTE, KOTOpYIO OyzeT 06pa3oBsl-
BATH YAJHHHUTENb C PhIYaroM.

Ilnsa ceMuMeTPOBOM CKBAXXHMHBI JOCTATOYHO MOATOTO-
BUTh OATH YAIHHUTEJEeH mo 1,5 M.

KoHCTpyKnIMmA yaauHUTENsS npeacraBiser coboi
Tpy0y, Ha KOHIAX KOTOPOM NPOCBEPJEeHLI OTBEPCTHSA
nuameTrpoM 9 MM Ha paccrosauu 40 MM ot Topra. K xax-
AOMY YAJMHHUTEJIO 3aroToBbTe naJjern aauHoi 111 mmM.

Ha nansue orerynure 15 MM OT TOPIIOB ¥ TpOCBEPJIMTE
Ha KOHIIAX OTBepCcTHA auaMeTpoM 9 MM TakK, 4TOOBI
MeXX0CeBOe pacCTOAHUE MEeXAY HUMH cocTaBuio 81 mMmM.
Takum obpasom, 3aroTroBpTe IO OJHOMY HANBIY IS
KaMA0T0 VAJHHUTEIH.

Bunaqec'rne Kpelnea HCIOoJIb3yiTe OOJITEI ¢ MEeTpHUYe-
ckoit peas6oit M8. [Inuny 60a1TOB BRIOHpAaiTEe TAK, YTOOBI
[IoCJIe HAaBUHYMBAHUA ralkh pe3nboBOil KoHer OoJjTa
BeicTynaax Ha 10 mm. Ha xaxaeiii yaamEHTENs IO
2 6ousrra. IIpUroToBbTE HECKOJNBKO 3aIACHBIX, OHH MOTYT
MOHAA00HTHCA.

IIpoBeprTe BCce neTasu yAJUMHATENEH HA B3auMO3ame-
HAEeMOCTh nyTeM cbopku. Eciau Heobxomumo, To 3aliMH-
TeCh IMOATOHKOM. Bce feranu M0KHEBI BXOAUTL CBOOOI-
HO, ¥ UMeTh 00a3aTesbHBIE 3a30p6I 0,5—1 MM.

Coser

IIpu HeoOxoauMOCTH yBeIUYEHUA AUAMETPA CKBA-
MKUHBI MOKHO HABAPHUTH HA NEePBLIM BHTOK INIHEKAa
AOMOJIHUTEJIbHOE VTOJIIIeHHe.
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Ilozosume HANApHUKa u MOXNeme npucmynambv K

6ypeuum CKBANCUHBL NO Wazam.

* IpHCOeLHHAETE K HITaHre miHeKa T-o0pasHbIl peIyar

¢ MoMoIIkI0 boJsTa;

* mocTaBbTe Oyp BEPTUKAJBLHO B MEeCTO OypeHus CKBa-
JKHMHEI ¥ ceyiaiiTe 3—4 000poTa BOKPYT OCH BPallleHHA C
HeDOJMBIINM HAMKATHEM

* AaKKYPaATHO NOgHHUMauTe O0yp ¢ HaOpaHHBIM I'PYHTOM
M OUHIIaMTe B CTOPOHE OT HAYaTON CKBAYKHWHEI;

* IOBTOPANWTE BTOPOM M TPeTHH 3Tambl A0 TeX IOp,
moxKa Oyp He yraybMTcA HACTOJBKO, YTO pPhIYAT Bpalle-
HUASA JOCTUI'HET IOBEPXHOCTH I'PYHTA;

+ YCTAHOBHUTE VAJHHHTEIb U NPOAOJIKANATE OYPUTE.

Yem raybsxke Oyaere OypuThH, TéEM TPYVAHEH BBITACKH- |

path Oyp. Ilpm 3aTpyaHeHHMH HOOoAbeMa VMeHbIIAMTe
KOJHUYeCcTBO 000pPOTOB BOKPYT OCH.

Baumanue

|
|
' Ecau Ha nyTH OypeHUsA He CTOJIKHETEeCh C KAMHEM,
E TO CéeMb MeTPOB MOXXHO npodbyputh 3a 40 MunHyT.
' Ecam cToIKHeTech — HAJO0 HAYMHATH HOBYIO CKBAa-
| KHHY.

| ITo oxoH4YaHMU paboT TPyOB! VAJIHHHUTENEH MOMXKeTe
E HCIIOJIB30BATH JJIs BOAOIPOBOJA.

CHCcTEéMA OYHMCTKH BOJAbI H3 CKBAKHHBbI

HenoarorosaenHasa Boja (Boxa U3 CKBayKHUHBI) TpedyeT
Dojiee TmiaTesbHOM O4YHMCTKH. Ecaum mpociieguTs OyTh
BOABI O UCTOYHHKA, BHIACHAETCH, YTO B Hee MonagaiT
TPYHTOBEIE BOJBI, aTMoc(epHble OCAAKH, NPOINeAIlne
yepes cJaoi nouBkl. C OJHOM CTOPOHEI, ITOYBA — XOPOIIIHH
MeXaHu4YeCcKHH QUIbTD U 3aJlepKUBaeT HepacTBOPUMBIE
gyacTUObI. A C APYyroi, BoJa IIPH IIPOCAYMBAHUHU 4Yepes
IIOYBY PacTBOPAET MHOYKECTBO BpPeJHBIX AJis 340pPOBbA
BEIIeCTB — yA0OpeHHsA, TSAKeJble MeTAJLIbl, IeCTHIIH Ik
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1 T.. B uTOre nmoJyiy4aercs, 4To KJHO4YeBasd BOJAa HeIo/a-
JIEKY OT IPOMBINILJIEHHBIX I'OPOJAOB HE TAKAaHA YK U YUCTad.,

AHanus BOABI He cJielyeT IPOBOJAHUTHL Cpa3y IMocJe
OypeHHdA CKBaXHHBI, KOI'Zla B CKBAXXHUHE elle HaXOAUTCH
NIPUBO3HAA BOJA, HMCIOJb3yeMasa npu OypeHHH, JydIlIe
MPOM3BOAUTE OTOOP Mpo0 Yepe3 TPH HeJeJH SKCIIyaTa-
HHA, KOI'Jla CKBAXHHA INOJHOCTBI OYHCTHUTCHA OT IIOCTO-
poHHeH Boabl. B aTOM cayyae mpoba Oyaer co cTabHIb-
HBIM XMMHYECKHM COCTABOM, IIPHUCYIIUM JAHHOM CKBAa-
KUHe. AHaJHu3 BOABI IIO3BOJIAET CYAHTH HE TOJBKO O
KadecTBe BOJABLI B CKBAYKHHE, OH TAKXe HeoOXoauM s
IPABHJBHOIO pacdeTra CHCTeMbl BOJAONOATOTOBKH B
ob1Ie# cxeme BOgOCHAOKeHHUA.



CoBpeMEHHAsA TEXHOJIOTHA
CTPOUTENHCTBA KOJIOAA

Hamra TeXHOJIOTHA CTPOMTENILCTBA KOJOAIA CPOPMH-
poBajiack MCXOAA M3 coBCTBEHHOI'0, U C y49eTOoM CyIe-
CTBOBABIIEro A0 HAC, ONMEITa PadoT.

Komoansl NpoxXoAATcs PYYHBIM crnocoboM ¢ IOMOIIBIO
JIomaTsl, JIoMa, KyBaJ/Abl, & NpH HaJIAYHH CKaJbHBIX
MOPOJA MCIOJb3yeTCH 9JIeKTpAYECKHii OTOOMHBIN MOJIO-
TOK. BpUraza COCTOMT M3 ABYX HJIM H3 TPEX yeJIOBeK.
OauH 4dejoBeK paboTaeT Ha 3aboe KOJIOAIA: HachIIaeT
onylleHHOe CBePXYy Belpo, a BTOPO# B.yCTEE: MOAHUMAET
CHU3Y HAIOJHEHHOe I'PYHTOM BeJpO ¢ NOMOIIBLI0 MeTaJl-
JIAYECKOro BaJjia ¢ PyYKoil, 3aKpeIlIeHHOT0 Ha JIepeBAH-
HEIX Koziax. llpm BeleMKe ¢ 3a00A TpyHTa KOJOHHA
KOJIeIl OIyCKaeTCA IIoJ CBOHM cobcTBEeHHBIM BECOM H
HApaI{MBAeTCHA CBepXy HAKaThIBAEMBIM KOJIbIIOM.

Ilna Toro 4ro6sl CTBOJ KOJIOAIIA OBLLI BEePTHKAJBHBIM,
miaxTa npoxomarca 0Oes obcagKyd B CBASHBIX TPYHTaX
(rIMHEBI M CYTJIMHKH) 0 MOABJEHHHA CHIIyHHX IPYHTOB
(IIeCOK, Cynech) WIx BOJOHOCHOTO FOPH30HTA. Inga aToro
nejiaeTcsa MepKa II0 BHEINIHeMY AuaMeTpy KOoJbha 1 10
Hell ¥ 110 OTBeCcy NPOXOJAUTCHA OTKPBITHIN cTBOJ. JlnaMeTp
MAaXTHI JOJKeH ObITh TAKUM, gT0OBI KOJbIA IIPH 00cal-
e He JeTeJi B CBOOOZHOM MaJE€HHH, & CKOJB3UJIH o
creHKaM BeipaboTku. Ecyiu maxTa OKasajach rJ1y0oKoiH,
TO KOJBIIA OIIYCKAKTCS ¢ MOMOIIBIO IPOTHBOBECA, KOTO-
PBIM CJHYKHT TaKOe e obcagHOe KOJIBIO, IOCTABJIEHHOE
BePTHKAJbHO PAJOM C YCThEM KOJIOALA H 3aKpeIieHo C
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[IOMOII[BIO TPOCA C OIYCKAeMBIM KOJbIIOM. B aTOM ciy4dae
KOJIBIIO TAKJKe IJIaBHO omyckaercsd. [IpuMeHenue KpaHa
KaK IJIS Pa3rPy3KH KoJiell ¢ MAIINHEI, TaK U IIPHA OIyCKa-
HMM UX B MIAXTY HEPEaJbHO M3-3a OTPAHHIEHHOCTH CBO-
HoHOr0O IPOCTPAHCTBA HA NJAYHBIX YYacTKax, H ABJIAET-
cs CAMIIKOM JOPOTHM YAOBOJBCTBHEM.

TakxumMm crrocoboM KoJIoAel NPOXOAUTCA A0 NOABJIEHHUHA
Boabl. Jlajsiee, mepes TeM KaK BOUTHA B BOJOHOCHBIN I'OPH-
30HT ABa HUKHUX IIBA MEMXAY KOJIbIIAMH 3a/IeJIbIBAIOTCH
W3HYTPH NaKJel, ¥ IPOXOAKA ImpojoKaeTcs. B saBucu-
MOCTH OT BeJIMYUHBI BOAOIIPHUTOKA 110 BOJOHOCHOMY I'opH-
30HTY npoxoauTcda 1,5—2 Konbpna. B nBIByHaAX [0 3aK0-
HAM MEXAHUKH I'PYHTOB CO3JATh B KOJIOAIE CTONO BOJLI
6onee 60—80 c¢m peaxo yaaerca. Ho npu BEICOKOM K03(-
dbunuerTe GUILTPAIMHA B IJIBIBYHAX 9TOr0 BIIOJIHE JOCTA-
TOYHO [AJIs HOPMAJIBbHOM 3KCILTyaTalliy OCTPOMKH.

CoBer

I[IIBEI MeXAY KOJbIAMH 3a/IeJBIBAIOTCA MOCJe MOJI-
HOI'0 3aBepiIeHnd npoxoxku. Iloromy uTo HEeMeHT-
HBIe CTAKKH MeX/Iy KOJbIaMH He COXPaHATCA H3-3a
TOT'0, YTO KOJIOHHA B IIPOIecce NPOXOAKH MOCTOAHHO
OpL71a B JIBUKeHHH U HeDoJblIHe CMEeleHHuA KOoJIell
OTHOCHTEJBHO APYT APYyra, KaKk BepTHKaJbHbIE, TAK
M FOPH30HTAJIbHBIE, YacTo Hensbe:xHbl. IToaToMy 110
KOHIIA IPOXOAKH, KOI'Zla KOJIOHHA OKOHYaTeJIbHO He
3aliMeT CTallHOHApPHOe IIOJIOXKeHUe, 3a/ieIKa IIBOB
MEeX AV KoJabllaMi O0ecCMbICJIEHHA.

[Io 3aBepimeHHMH NOPOXOAKHM MIBBI MeMXAY KOJbIlAMH
U3HYTPH 3a/1eJIbIBAIOTCHA NEMEeHTHBIM PACTBOPOM, Ha 3a00e
VKJIaABIBaeTCsa rpaBUMHBIN (QuasTp caoem 10-15 cwm.
KosmyecTBO YKJIAALIBAEMOI'0 I'paBrUsd 3aBHCHT OT I'DYHTa
Ha 3a6oe. Boxpyr Konoaia Aenaercd INIMHAHBIA 3aMOK,
IPOKAYKa BOJABLI, BBHAY UIATEJHHOCTH 3TOro Iporecca,
HaMu He npousBogurcsa. Ilo 3aBeplieHHI0 Bcex paboT
ycTaHABJIMBaeTCHA JOMHK.
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TpeOGOBaHHA K KAYECTBY
NMAUTHEBOM BOJBI

O6BLIYHO O BOJle He 3aAyMbBIBAIOTCA TOrzga, Korjga ee
noctaTouHo. MOHroJIbCKAasA IOCAOBUILA INIACHT: «Ye10BEeK
He IEHHAT BOAY /[0 TeX NOop, NOKa He HCCAKHEeT HCTOY-
auk». HO JKUTeJH MyCTHIHb XOPOINO 3HAIOT €l IeHy H
crapaioTcs GepeXHO ¥ 9KOHOMHO PacxogoBaTh KaMXIyIo
karurio. Ileny Boje 3HAOT W TaMm, I'Zie ee HAal0 no0BIBATH
13 rIIyOOKMX KOJIOAIEB, HECTH K IOMY, X HAKOHEI], TaM,
re 3a BOJAY NPUXOAUTCA IJIATUTH OOJbIINE JEeHbI'H.

ITpurogHoOCTh HMCTOYHHKA JIdA X03AMNCTBEHHO-IIUTHE-
BOT'0 BOIOCHAOKEeHUs YCTAHABJIMBAETCSA HA OCHOBE OIL€H-
KU CAHUTAPHOI'O COCTOSHHUSA MecTa pasMeIleHus BOL03a-
OGOpPHBIX COODPYKEHUH H npujierapoiieii TeppuTOPpUHA —
JUIS TIOJI3€MHBIX BOJ, OLEHKH CAHUTAPHOT'O COCTOAHHA
mecta 3abopa BOABI M CaMOr0 BOJOEMA BBIIIE H HUMKE
Bogo3abopa — AJis OTKPBHITEIX BOJOEMOB U OLIEHKH Kave-
CcTBA BOAKI BOJMOMCTOYHHUKA.

[Ipu BBIOOpDE MCTOYHMKOB BOJAOCHAOXKEHU:A CJIeAyeT B
[IepByI0 oOdYepeab OPHEHTHPOBATHCA HA apTe3HMaHCKHE
BOJBI, HAJIEIKHO 3aIUIeHHbIe OT BHEIITHEr0 3arpsA3HeHn .

ITpu omcymcemeuu Ui He603MONCHOCMU UCTIONb3064-
HUS MaKuxX UCMOYHUKOE Heo0xo0umo nepexodumov K
Opyzum UCTMOYHUKAM 6 cledyoujem nopadke:

. MEKILIACTOBBIE Oe3HANOpHBLIE BOALI (B TOM dUuC]e
KJIIOYH B POJHUKH);

* 'PYHTOBLIE BOJEI,
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* OTKPBITHIE BOAOEeMEI (BOAOXpaHHJIKIIA, PEKH, 03epa,
KAHAJIBI U T. O.)

IlogzemuBIe BOABI 00pa3yi0T pasHooOpasHbIe BOJOHOC-
neie cucreMbl. [IpocTeiimue U3 HUX — 3TO MOPUCTHIN HJIH
TPelIMHOBATHIN ILJIACT, 3al0JHEeHHBIM BOJAOH U 3aJIeralo-
A HA HJIH MeXAY ABYMSA BONOYVIOPHBIMH CJIOAMH.
Takue nnacTel HepeaKo 00pasyiOT B3aHMOCBA3AHHBIE
CJIOZKHBIE CHCTEeMBI pa3HBIX MacinTaboB IO IJIOIIAAH H
no raybune saneranusi. O6praHas raybmHA IJIACTOBBIX
pon 300-500 m. o sTo#i rayOMHBI HaAXOAHTCH 30HA
MHTEHCUBHOTO (MJIK aKTUBHOTI'0) BO0OOMEeHA IOIBEMHBIX
BOJ, B IEPBYVIO o4Yepeab BePXOBOAKAa M I'DVHTOBEIE BOJIbI
(puc. 2). Boae!l 3T0# 30HBI TECHO CBA3AHBI ¢ HA3EeMHBIMH
BOJIOEMAMHM — peKaMHu, ozepamu, bosoramu. Hasa HEX
XapakTepHa HauboJbpIIasg CKOPOCTH ABHIKEHHA U JOCTAa-
TOYHO HH3Kasd CTeleHb COJAep:KaHHF PACTBOPEHHBIX
coJiell — MUHepaJIu3amnus.

BepxoBoaka obpasyerca Ha HeboabmHuX raybuHax 3a
CYeT NpOoCavYMBAHUA B IOYBY aTMOC(pepHBIX OCAaJKOB, U
BOJ, OTKPBITBIX BOAOeMOB. Boabl BepXOBOAKH HE MOTYT
COVIKHUTh HCTOYHHKOM BOJIOCHADXKEeHHA, TAK KaK 3amachl
3TOM BOABI OOLIYHO HE3HAYNATEJIbHBI M MOT'YT CHJIBHO KOJIe-
faTbCA B 3aBUCHMOCTH OT KOJIHUYEeCTBa M BpeMeHH BhIIajie-
HHUS B JaHHON MeCTHOCTH ocagKoB. Kpome Toro, BobI Bep-
XOBOJKH HEe 3alJUIIIeHbl CBepXYy BOAOYIIOPHOM «KPOBJIEH »
1 II03TOMY JIETKO 3arpA3HAITCA BOJaAMH, IPOHUKAIOIIAMH
HeITOCPeJICTBEHHO C MOBEPXHOCTH 3eMJIH.

Banmanane

Haubosee npurogHbl AJs X03AMCTBEHHO-IIUTHEBO-
I'0 BOJIOCHAOKeHn A BOJABI, 3ajIeTalolde B BOJOHOC-
HBIX IJIACTAX, 3aKJIIOUYEHHBIX MEKAY BOJAOYIIOPHEI-
MU CJOSMH HOPOABI — MEXKIJIAaCTOBBIE BOAKLI, KOTO-
pble, KaK OPaBUJIO, OTJHYAIOTCA CTAOMIBHOCTHIO
3aI1aCOB M MX BBICOKHM Ka4yeCTBOM.
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Puc. 2. Cxema 3a1e2aHua ROO3EMHbIX 600:
A — BepxoBojiKa; b — rpyHTOBLIC BOJIBI, 0bpa3syionme 30Hy amn-
Horo BonooOMeHa; B — Ge3HarmopHbIe MEXIUIACTOBBIC BOIBI,

[ — HanopHBIE MOA3eMHbIC BOABL: | — MPOHHUIIACMBIC H 2 — Henpo-
HUIIAEMBIE TIOPOJIbl — BOJOYNOPHI; 3 — GYPOBbIE CKBAXHHEBI M YPOB-
HY BOJBI B HEl, OIHA U3 HUX — apTe3HaHCKasA — (hoHTAHHUPYET,

4 — ypOBHH BOJIBL: 4 — cBOOOIHBII Y TPYHTOBBIX BOJI M © — Harop-
HEI (MTBE30METPUYECKHIA); 5 — HCTOUMHHK (pONMHHK)
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ArmocdepHasa BOJa B OCHOBHOM fABJIAETCH XUMHUYECKH
yHeTOM, HEe COAEPIKHUT MHHEpajJbHbIE COJIH, [IOYTH He
CONEPIXUT MUKPOOPTAHU3MBI, HACHIIIIEHA UCKIIOUYHNTENhb-
HO ra3aMu. :

[Ipu NpoOXOMKAeHUH Yepe3 'PYHT COCTAB armochepHOH
BOJILI CUJIBHO N3MEeHAeTCH. IT0 3aBACHUT OT CJI0O€B 'PYHTA,
gepes KOTOpble OHA IPOCAYHBAETCH. BwmecTe ¢ aTmocdep-
HOii BOJOi B TPYHT NPOHHKaeT aMMHaK, COJH Kanud,
maTpud U T. A. VI3 rpyHETa BOJA NOTJIOMIAET YIJAEKHACHOTY
4 TeM CaMbIM CTAHOBUTCH COOCOOHOW PacTBOPATH IO
[IyTH CBOEro ABUKEHHs MUHepaJIbHBIe COJIH.
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[Tpoxonxsa yepes mopoAbl, BOJa MpuodOpeTaeT CBOMCTBA,
XxapaKTepHbIe AJA ONpeleieHHOro BHAAa mopoasl. Tak,
IPU ABHIKEHHH Yepe3 H3BeCTKOBBIE MOPOAEI BOJA CTAHO-
BUTCS U3BECTKOBOM, Yepe3 JOJOMHUTOBBIE MOPOALI — Mar'-
nueBoi. IIpoxona depe3s KaMeHHYIO COJIb U T'HIIC, OOBIY-
Has MIUThEBasA BOJIA HACKIIAETCH CePHOKHUCJIBIMHY COJIAMH
1 CTAHOBHUTCH MUHEPAJIBLHOM.

B 3aBHCHMOCTH OT KOHIIEHTPAIlMH B BOJE€ MHHEpPAJb-
HBIX COJIeH BOJa ObIBAeT KeCTKOM M MATKOH.

» Hecmikas 6oda mMeeT MHOIO MUHEPAJNbLHBIX COJICH,
OT KOTOPBIX Ha CTEHKAaX IocyAbl oOpasyercsa HaAKHIb —
KaMeHHad cojib. B TaKkou BoJe MJI0X0 3aBapuBaeTca 4au,
[JIOXO PacTBOPAETCH MBLIO, IIOYTH HE Pa3BapHBalOTCH
npoayvkTel. Ecau B 100 r Bogsl comep:xuTca 1 Mr usse-
CTH, TO 9TO CBHAETEJBCTBYET O TOM, YUTO BOJa HMeEeT
ecTKOCTh 1°, ecau 2 MI, TO XeCTKOCTh BOJARI 2 H T. 1.
KecTKocTh XOpoleil nuTEeBOM BoAbl 6—8°, npenensHas
wecTroCcTh 17—-20". CoBepimeHHO HEIPUTOAHA IJISA MTUThHS
BOJIA M eCTKOCThIO 6bosee 23—-25". |

- Heecmrxoemv mazkoil 600b. DoXKHA OBITHE He OoJee
10°. Xopoieit cuuTaeTrcsa BOLa, KOTOpas COAEPIKHUT BO3-
nyx, HeDOJIbIIOe KOJIMYEeCTBO YIJIEKHCJIOTO ra3a U COJIH,
KOTOPHEIE IPHIAIOT BOJe NPUATHRIM BKYC.

Bopna 13 KoJsioaneB AoJI2KHA OBITH MPO3PAYHOM U YHCTOMH,
Oe3 3amaxoB, KOTOpBIe HE MOI'YT JIMKBHAHPOBATH Aake
caMble COBepIleHHEIe (DUILTPEI, K KOHeYHO, 0e3 IpUBKYycCA.

TemnepaTypa nuTheBOM BOABLI H3 KOJIOAIEB AOJMKHA
ouiTh OT 7 0o 12 °C. Bojaa c 6ojiee BBICOKOM TeMIIepary-
pO# TepsieT CBOM OCBe}KAaloIlHe cBolcTBa. TeMmneparypa
soAibl HUKe 5 'C cunuTaeTcsa BpeAHOH AJIA 3/[0POBbA JIOHei
1 JKMBOTHBIX M TIpH ee ynoTrpebjeHHH IPHUBOAMUT K MIPO-
CTYAHBIM 3200/ 1€eBAHUAM.

KauecTBo nmuTheBoil Boabl onpeneaserca 'OCT 2874
82 «Boma nutheBad. 'urueanyeckue Tped0OBaHUA ¥ KOH-
TPOJb 38 KAYECTBOM» .

Bona nuTeeBas QOJKHA COOTBETCTBOBATH DAKTEPHOJIO-
MHUYECKHM U OPraHOJIeIITHYeCKHUM ITOKA3aTeJIAM, a TAKMKE
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He IMpeBHIIATh NPefesbHO JOMYyCTHMble KOHIEHTPauuu
TOKCHYHBIX XHMHYECKHX BeIlecTs.

ITo GaKTePUOJOrHIEeCKUM IOKA3ATeNAM BOAA, II0/aBa-
eMasi B BOJIOIIPOBOAHYIO CeTh H IOCTYNA0INas K IOTPeoH-
TeJIAM Yepe3 Hapy;KHBIe BOA03a00psl U KPaHbl BHYTPEH-
HUX BOJONPOBOAHBIX CceTeu, NOJIKHA COOTBETCTBOBATH
TpeboBaHUAM H HOpMaM, YKasaHHBIM B maoba. 1.

Tabauuya I

HaumeHOBaHMEe IIOKAa3aTeJIeH Hopmel

O61mmee koardecTBo GaxTepuii B 1 M
HepazbasnenHO# BO/BI, HE DoJee 100

KosugecTBo 6akTepHil rPyIIbl KHIIeUYHOM NAJIOYKH!
onpejiesgeMoil Ha MOJHOH JJIEKTHBHOM Cpefie C
puMe-HeHHeM KOHIeHTpanui 6aKTepui Ha MeM-
fpaHHEBIX GUILTPaX B 1 J1 BOABI (konHE—-MHAEKC),

He GoJee 8
IIPH MCIIOJb30BAHUH HUAKHX CPeJl |
HaKOIUIeHUS KOJTH—THTD, He Goiee 300 |

JlonycTUMEIe KOHIEHTPAIMY B BOJ€ BEIIECTB, IPeH-
MYIIecTBeHHO BCTPEUYAIIUXCH B IPUPOAHBIX BOAAX HIH
nobaBadgeMEIX K BOJie B ITpoliecce ee 0b6paboTKH, HE JOJIK-
HbI IPEeBBIIIATHE HOPM, YKa3aHHBIX B maoban. 2.

Ilo opraHoJieNTHYECKHM IIOKa3aTeJsAM BOJAA AOJIHA
COOTBETCTBOBATH TpeOOBaHUAM, YKa3aHHBIM B maobJa. 3.

XpMUUecKHe BellecTBa, BAUAIOIHe HA OPraHoJIenTH-
yecKHe CBOMCTBA BOJALI, He NOJHBI NPEeBRIIIATE HOPM,
. yKasaHHBIX B mabn. 4.

Tabruua 2
NlonycTuMble KOHIEHTPAIHHE BellecT
HaumeHOBaHHE MOKa3aTeei Hopmsl |
Bepuyuimii (Be2t), Mr/n 0,0002 |
Monu6maen (Mo®t), mr/n 0,5
Membak (As3Hidh), mr/a 0,05
_HHTpaTbr (mo N), mr/n 10,0 |
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HaumeHnoBaHHe mokasaTesei Hopmel
| HonmakpunamMup, Mr/J 2,0
i Ceunern (Pb2t), mr/x 0,1
| Cenen (Sett), mr/n 0,001
E Crpornuii (Sr2t), mr/n 2,0
| ®rop (F17), Mr/n 1,5
E ¥Ypas (U), Mmr/x 1,7
\ Papnii—226 (Ra), Ku/a 1,2.10710
! Crpornuit =90 (Sr), Ku/a 4,0 .10°10
Tabauya 3
OprasoJenTHYeCcKHe NMOKa3aTeJIH BOIbI
‘ HaumMenoBaHHe NoKasaTeneu Hopmnl
| Bamax npu 20 'C m mpu mogorpeBaHUMA
BoAb!l Ko 60 C, 6annsl, He Bosee 2
ITpuekyc npu 20 C, 6annsl, He Gosee 2
[IBeTHOCTE IO ILIATHHO—K0DAJIBTOBON MK
MMHUTHDYVIOIEH mKaje, rpaaycel, He Oosee 20
MyTHOCTS IO CTAHAAPTHOM MIKaxe, Mr/J,He Bonee 1,56
Tabruua 4
Conep:xaaue XHMHYECKHX BemeCTB B BOJIe
HaumeHOBaHME NIOKAa3aTeNel Hopmur
Cyxoit ocTaToK, MI'/J 1000
Xaopupas: (C117), Mmr/n 350
Cymsdars (S042-), mr/a 500
Heneso (Fe2t:31), mr/n 0,3
Maprasnern (Mn2t), mr/n 0,1
Mexap (Cu2t), mr/n 1,0
Imaxk (Zn2+), Mr/x 5,0
Ocrarounsiit amomunnit (Al31), Mr/x 0,5
I'excamerodocedar (POy), mr/a 3,5
Obmas ecTKOCTh, MI'.3KB/JI 7,0

41



CoBpemeHHbIe CHCTeMbl BOAOCHAOXeHMS

Bonoponusrii mokasarenb (pH) Boasl gomxeH ObITH B
npeneyax 6,5—8,9.

Baxaouenue 0 npuzodHOCMU NUMbEBOIl 800bl UCMOY-
HuKa 0arom cayxcOvl CAHUMAPHO—3NUIEeMUONOZULECKOZ0
KOHMPOLA NO pe3ylbmamam XUmuiecKozo aHaiuida Ha
ocHoee caedyoujux npedcmasieHHblX ell Mamepuanos:

+ pesyJabTaTOB 00CJIeZIOBAHNUSA HCTOYHHKA BOXOCHADMKe-
HUSA C OMHACAHHEM CAHHTAPHOI'O COCTOAHHA HMCTOYHHKA M
¢ YKasaHWeM BO3MOXKHBIX INPUYMH €ro 3arpsA3HeHHd,
a TaKKe MepoNpUATHR, HeOOXOAUMBIX I er'0 3alliThl;

+ OpPraHOJIEITUYECKHX, XUMHYECKHAX H OaKTepHoJo-
I'HYeCKHX AHAJNU30B BOJKI;

. TeXHHKO-2KOHOMHMYECKUX MPeJIOKeHUH 0 crocodax
¥ YCJIOBUSX MCIOJb30BAHUA UCTOYHMKA (OUHCTKA, 00e3-
sapajkuBaHme, crocob 3a6opa ¥ moja4uu BOAL! H T. J.).

3akJOUYeHue CAHUTAPHBIX OPraHOB 10 JAHHOMY HCTOY-
HUKY BOJOCHAOXKeHHUA COXpaHSAET CBOIO CHJIY B TeUYEHHE
oMHOro roga. Bo3dMOHOCTE HCHIOJIB30BAHHA €ro IocJe
OJIHOT'O TO/1a NOJIXKHA OBITH MOATBEPIKIeHA CAHUTAPDHBIMHA
opraHaMy IIPH OTCYTCTBHM H3MEHEHHUSA CAHMUTAPHBIX
yCJAOBHMM HCTOYHUKA 38 UCTEKIIHHU T'OJ.

HopMBbl pacxoja BOAbI H HOPMBI
BOJIOHANOPA CHCTEM BOJOCHAOKEHHA

X 0351CTBeHHO-IIATHeBOe BOJAOCHAOMeHue HHIUBHIY-
AJIBHBIX JKHJIBIX JOMOB MOSKeT OCYIIeCTBJIATHCA KaK OT
HeHTPAJM30BAHHBIX CHCTEM BOAOCHA0KeHU A (rOPOACKON
BOJOIIPOBOJT), TAK X OT HHAMBHUAYANbHBIX HCTOYHNKOB.

HawubGonee nenecoo0pasHO ¥ S9KOHOMHWYECKH OIIpaB/a-
HO HCIIOJHb30BaHHE JIA BOAOCHADXKeHWdA MHIAUBUIYAIb-
HBIX JOMOB I[eHTPAJIM30BAHHBLIX CHCTEM, TAK KaK B 3TOM
coyuae MOCTABIUK BOAOIIPOBOJHOM BOJBI TapaHTHPYET
ee xauyecTBo Tpeboanusam 'OCT 2874-82.

OnHaKO B MeJKHX HaceJIeHHBIX NYHKTaxX 3a49acTyio
OTCYTCTBYET LEHTPAJU30BAHHEIA BOAOIPOBOJA M HHIM-
BHIVAJILHOMY 3aCTPOMIIMKY IPHXOANTCH PeliaTh BOIIPOC
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pOJIocHAOKEHHAA CBOEro JoMa caMoOMy HJIM COBMECTHO C
COCeIAMH.

TakuMm 0O6pasoM, €CJH BO3ZMOMKHOCTE IIOJAKJIIOYEHUA K
00IIIeCTBEHHOMY BOAOIIPOBOAY OTCYTCTBYET, TO NPHXO-
JIATCHA COOPYKATh HHAUBUAYAJIBHEINA KOJIOAEL, T. €. Opra-
HU30BBIBATE MHAWBHAVAJIBHBINA HCTOYHHUK BOJOCHADMKe-
HuA. IIpr aToM BOoJA M3 KOJIOJAIIA MOYKET MOJAABATHCHA B
BOJAOIIPOBON AOMAa C IOMOIIbI0 HACOCOB PA3JHYHBIX
TunoB. A HAKOILIEHHS 3amaca BOJbl HMCHOJIbB3YIOT
3aKpEITHIE, TepMeTHYHBIe DaKHu., 3anycK ¥ OTKJIIOYeHHe
BOAAHOIO HAaCOCa OCVIIEeCTBJAAETCA aBTOMATHYECKH B
3aBHCHMOCTH OT YPOBHSA BOJHI B Dake.

HopMbl pacxoja BOABI HA XO03fHCTBEeHHO INUThEBHIE
HYK/Ibl HACEJIEHHA B CYTKH ¥ Yachl HaunbOJIbIIIEero BOJA0IO-
TpedseHns (J/cyT 4 Ji/4) caeayeT IpUHUMATH UCXOAA U3
crpouTeabHEIX HOpM u npaBui (CHull) B saBucumMocT ot
cTeneHH 6JaroycTpoiicTBa JoMa COrjiacHo maba. 5.

Ha sametry

[Ipy nNpUMEeHEeHHWH THIIOBOIO MIPOEKTa IKHJIOro
nomMa, pas3paboTaHHOIoO CHEIHAJTH3MPOBAHHOM
OpraHu3aruei, pacyeTHbIe PACXOAbl BOJABI IIPHHU-

MAaXT 00 IPHBENEHHBIM B [TPOEKTE NaHHBIM.

Tabaruua 5
HopmMmsl pacxoaa BOABI
Hopma pacxona
BogonorpebuTens BOJbI Ha 1 JesioBeKa
Ja/cyT n/49
JdAlnnsie gjoMa ¢ BOAOIIPOBOAOM
1 KaHaJu3amnueii 6e3 BaHH 110 6,5
To ke, c razocEabixkeHHeM 125 7
To ke, NpH HATHMYUH BAHH C BOJOIIOAOTPEeBa-
TeJIAMH, pafoTAIOIIMMHE HA TBEPAOM TOILIMBE 150 1.0
| To 3ke, ¢ TA30BBIM HArpeBaTeseM 190 8,5
To ke, ¢ HeHTPANAZ0OBAHHBLIM I'OPSIYAM
| BOJIocHA0 KeHMeM C BAHHAMM M AyIIaMH 300 15,0
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Hopma pacxona
Boaonorpeburens BOJAEI HA 1 YeoBeKa
Ja/eyT n/4q
Bojonoas3oBaHue U3 BOAOPAa30OPHBIX
KoJIOHOK Oe3 BBOJA B loMa 40 -

Hopmy pacxoja BOABI HA IOJMBKY HpHycanebHBIX
y4aCTKOB PeKOMEeHAyeTcss IpHHIUMAaTh A0 4 j1/cyT Ha 1 m?
Np¥ CYTOYHOM NPOAOJIKHUTEJBHOCTH IIoJguBa 6 uacos
(3 uaca yTpoM u 3 4aca — Be4epoMm).

IIpu ompeneneHuH 00MmIeH YacoBOM IMOAAYH CJIEAYeT
UMeTh B BHAY, 4YTO [IOJIUB He COBIANaeT ¢ IePUoJOM MaK-
CHMAJILHOT'O BOAOTIOTPEeOJIeHH S Ha X03AUCTBEHHO—ITUThe-
Bbl€ HYKIBIL.

IInsa moMamHero CKOTA M ITHIbI, HPHHALJIEXKAIIHX
MOMOBJIAZEIbIIaM, PEKOMEHAVIOTCS CJeNVIOIHe HOPMbI
pacxofia BOALI Ha 1 JKHMBOTHOE B CYTKH: JJI KOPOBBEL —
50—60 J1; MOJIOHHAKA KPYIHOIO POraToro ckora — 25—
30 x: ceuabH — 12—-15 a; mopocar — 57 a; kyp — 0,8 i;
uHaeeK — 1,2 j; ryceii 1 yrox — 1,0 J.

Ina TenIUYHOrO X03AHCTBA PACXO0/i BOJbI IPUHUMAIOT
B 3aBHCUMOCTH OT THIIA TEILJIHII, 4 HMEHHO: JJIfA TeIlJIHI]
IPYHTOBBIX, 3UMHHUX ¥ BeCeHHUX — 19 Jj1/M2; nJid Teliun
CTeJIAYKHBIX 3UMHHUX — 6 1/M2; nasa napEUKOB — 6 J1/M2.

Tabauua 6
Pacxox X00aHOM BOJbI
= =l @

- 3"5-' % BN - = _li E %

2 AE3T |8 |2¥|sd

S| BRGE |B |86 |4 E

HanmeHOBaHHE 2 5 B S | a8 Ha | &g
npubopa EE EEEE E*E:E:g gg

: v
¢ | 8558 |2 |32|ke
S 2 8|S =
PakoeuHa ¢ BOJOpPas- i

GOPHBIM KpaHOM 0,2 | 3(29,4-10%) | 250 |0,35| 10
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. : g2l a2
b g g ﬂ - e 'hi ﬁ z;
3 |mE-E 4 (B8 (x5
s » |88%S |go|BH|AE
HaunmenoBanue a8 13 =) = 5 )
npubopa ST |RE8 S8 8 |5 &
HElREE e paT EAEE
S = e S S | §
& |EBER |~ |2E|EE
s S g |3 S
YMBIBANTBHHK CO CMECH-
TeJseM 0,07|2(19,6-10%) | 180 | 0,5 | 10
YMBIBAJILHHUK C TYaJer- -
HBIM KPaHOM 0,07 2(19,6-10%) | 125| 0,5 | 10
Moiika co cmecurenem | 0,14 | 2(19,6-103) | 180 | 0,25 | 10
BaHHA co cMecHTeeM 0,2 |1 3(29,4-10%) | 300|0,28 | 15
Bannua ¢ BogorpeiHoi
KOJIOHKOH 0,3 | 4(59,2-103%) | 300 0,28 | 10
IlymeBaa kabuua 0,14 | 4(59,2-10%) | 115 |0,15| 10
YVHHTa3 co CMBIBHBIM
baukom 0,1 |4(59,2+-10%)| 83 [ 0,23| 8

Pacxon xosiogHO# BOIBI, TpeOyeMbIN AJI 3TOTO CBO-
OogHBIM HAIIOpP Hepel NpubOOPOM M MHHHMAJbHBIE AHA-
MeTpbl BOAONPOBOAHON TPYOBI—INOABOAKH K IpHOOPY
onpeneaseTcsa Mo JaHHBIM mab.a. 6.

CpoboaHBEIN HAIIOP BOABLI HAJ IMOBEPXHOCTHIO 3€MJIH ¥
BBOJIa B 3laHHe IIPHU MaKCHMAJbHOM BOAOIOTPeb/IeHHH
NOJIYKEeH COCTABJIAATH IIPHA OJHO3TAXHOM 3acTpoiike 10 m
BOA. cT. Ilpu OGosabiei aTa’XHOCTH CJAEAYET K 3TOM BeJIH-
yuHe NpudaBJAATH M0 4 M BOJ. CT. HA KA /bl 9TaX.

3a00p NMOA3€MHBIX BOJI V1A CHCTEM
BOJTOCHAOKEeHHA

3a00p noA3eMHBIX BOJ OCYIIECTBJISAETCA NYTEM YCTPOi-
CTBa KJIIOYEBBLIX, IMAXTHBIX MJIH OYpOBHIX (TpyOdUaThIX)
KOJIOAIIEeB.
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IocTUIrHYB BOJOHENIPOHMIIAEMOr'0 CJI0s IPpyHTa, BOJAA
cobupaercad TaM M B 3aBHCHMOCTH OT HaKOIMBIIErocs
KOJIMYeCTBA HAUYMHAET HCKATh BBIXOJ, 8 HAUA ero, CTeKa-
er B Ooslee HHM3KHe MecTa, 00pa3yd, Tak HasbIBaeMble
riatoun. AHOr/IA BOJA CKAILIMBAeTCHd MEXAY ABYyMs BOJO-
HEeMPOHUIAeMbIMM IJIACTAMH, M3 KOTOPBIX OJHH HaXO-
IUTCA BHH3Y, a4 BTOPOM BBepxXy. B Takmux miacrax BOAa
CHJIBHO CKATAa W HAXOAHUTCS MO HEeKOTOPhIM JaBJIEHHEM.
Takasa c)KaTad BOOA HAXOAWUT BBIXOJ 4dallle BCEro B BUJE
OTHeJIbHBIX CTPYEK.

Ecyiiu Boa BEIXOAHUT HA IIOBEPXHOCTE 3€eMJIH HA POBHOM
HU3KOM MeCTe, HO I10J] HEKOTOPhEIM HAIOPOM, TO 3TO TaK
Ha3blBaeMBbIe 60CX004UjlUe KIIOYH, a eCJH BoJa CJIHBAeT-
cd B CTOPOHY OBpara Wiy o0peiBa ¥ CTeKaeT BHU3, TO 3TO
TAK HA3bIBAEMBIE HUCX00AUlUe KIIIOYH.

Koraa Bojia 04eHb CUJIBHO C3KaTa MeXX Ay IBYyMsA BOIOHEe-
NPOHHUIIAEMBIMH CJIOAMH U NPHU OYpeHHH B TAKOM MecTe
CKBAajXHHBI BOJIA C CHJION IMOJAHUMAETCS BBEpPX U ObeT (oH-
TAHOM, TAKafd CTPYS BOALI HABHIBAETCS APME3UAHCKOU.

KonnuecTBO BOABI B apTE3HAHCKHX KOJOALAX. BCcerga
HAXOIUTCH HAa OJJHOM YPOBHE M He 3aBHCHUT OT IIOTOJAHBIX
yesosuii. Takasa Bojia IPAKTHYECKH HMeeTcH Be3Je, HO
HA pasHOH ruybMHE U He BCerja MOoKeT OBITh XOpOoIIero
KauyecTBa. Kak mpaBMJyo, TeMIlepaTypa apTe3HaHCKOM
BOJIBI HE 3aBUCHUT OT BPEMeHM rojia u cocrasiusier 7—12 "C.

Ha sameTky

M3 BOCXOAAIIMX ¥ HHUCXOAAIIMX KJIOYed BOAY
MOKHO OpaTh BechbMa MpocTo. APTe3HaHCKYIO CKBa-
| JKWHY, KaK NIPABHJIO, HIPUXOAUTCA GYPHUTE Ha FOCTA-
TOYHO OOJBINYIO TIIYOMHY, MJIS 4ero HeoOXoaummo
cnenuaysibHOoe 6GypoBoe obopyzoBanme. Ho Boja
MOJKeT HaxXOAWTHCA W Ha HeboJsbIION IIyOMHE, B
3TOM CJIydae MOJYYHTH €€ MOYKHO IyTeM CTPOH-
TeJLCTBA NIAXTHEIX KOJOALEB.
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KiaroueBbl€ KOJOIIIbI

KaroueBble KOJIOAIBI HaAOO €€ MPOCTHI 10 KOHCTPYK-
I[MH ¥ He TpeOyIoT 00JIBIION0 KOJINYeCcTBa CTPOUTENbHBIX
MAaTepHAaJIOB U TPYAOBBIX 3aTpar.

Kamepsl aas cbopa ¥ HAKONJEHHUA BOJALI POJHUKOB
(karodeit) (KanTa)XHBIE KaMepbl) MOXXHO COOPYAHUTH H3
NPOCTHIX MATepHAJIOB (KaMHell, BaJyHOB, JepPeBAHHBIX
perayiei ¥ T. Ai.). B 3aBHCHMOCTH OT THUIIA KJII0YeH pasjiu-
4alOT BOCXOAAIHE U HUCXOAAIHEe KJIYeBbie KOJOAIIHI.

1. Bocxodawjuit kawouesoil Koaodey NpeacTaBieH Ha
puc. 3. PexomeHayeTca CIEAYIOIMNA NOPAAOK CTPOM-
TeJLCTBa KoJgoama. Hameuaercsa MecTO A KOJOAIA,
pacuuInaeTcsa U yraybaserca seiOparHoe MecTo. B moary-
yeHHOe VyIiay0JieHHe CTaBAT 3apaHee IIPHUI'OTOBJIEHHBIH
nepeBAHHBIN cpyb, 60ury Oe3 gHA, 6eTOHHOE KOJBII0 HJIH
NIPOYHBIN JepeBAHHBIN AMUK. CreHKH yrayOjeHus
MOZKHO BBLIOKHTh KAMHEM HJIM KUPIHUYOM.

3a30pBl MeXAY CTeHKaMu cpyba (6eTOHHOro KoJbna,
AINAKA U T. [I.) A TPYHTOM 3alOJHAIT XHUPHOU pasMe-
[IAHHOM IJIMHOM, KOTOPYIO 3aTeM TIIATEeJIbHO YIJIOTHA-
10T. BOKpyr cpy0a co3zaercd Tak Has3blBaeMBIN «IJIMHA-
HBIH 3aMOK», KOTOPBIM NPENnATCTBYEeT BCACHLIBAHUIO
[IOYBOI BOJBI H3 pesepByapa.

JIHO KoOJOAIA B3achiNaloT IpaBHeM HJIH IjedHeM.
Tonmuua caosa He 6ogee 20 cm. BmecTo rpaBms mam
mebHA MOMHO MCIIOJB30BATH KPYIHBIN MBITBIH pPeYHOM
[IECOK.

I[Ipn yerpoiicTBe BOCXOAALIEro KJIKUYEBO'0 KOJOAIA
HeoOXONUMO IpeAyCMOTPETh caexyiomiee: Kpai cpybda
(beToHHOTO KOJIbIla, ANMKa, 004YKH), a Ipolle pesep-
Byapa, o0s3aTeIbHO JOJIKEeH HaXOJAUThCA HHKE TOro
YyPOBHA BOJABI, KOTOPVI0 MOXeT HOAHATH Kjaod. Cam
pesepByap MOKeT HMeThb ropaszio 00JIBIIYIO BEICOTY BO3-
MOJKHOIO IDOObeMa B HEM BOJABLI KJHOYOM, HO TOrJa B
pesepByape cCJeAyeT Npope3aTh CJIHBHOE OTBEpPCTHE
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Puc. 3. Knouesoii konodey u3 60cxodauie2o pooruKa:

1 — IUIATA MepeKpbITHA; 2 — THIPOU30JISALINS; 3 — XON0Bbie CKOOBI;
4 — KUpNMYHAS KJIaIKa; 5 — BEHTWISILIMOHHBIH CTOSK; 6 — nepeJimB-
Hasi Tpyb6a; 7 — Bono3zabopHas Tpyda; 8 — BeHTHIB; 9 — DUILTD;
10 — oOpaTHbIi rpaBuiiHbBIN GQwikTp; 11 — OETOHHOE KOJIBLIO

TAKOro pasMepa, 4ToOBI KJIOYeBadA BOJAa He NOJAHHMA-
Jach BEIIIE S5TOr'0 OTBEPCTHSA H BBRITEKaJla M3 HEro Io
repeJInBHOM TpyODe.

Ecyix He BBIIIOJIHUTH 3TO YCJIOBHE, TO CO BpeMEeHeM IO
BJIMAHMEM MAacChl BOJIBI H ee JaBJIeHHusA BOJa MOMKeT
HAWTH BBEIXOJ B APYI'OM MecCcTe Ha NOBEPXHOCTH 3eMJIH,
cnuBafd TYyAa CBOM HBJMUINKH, WIHA MOJHOCTBIO YHJAET U3
pesepByapa. B peayibraTe MOYKHO JHIIUTHCA KJIIOYEBOH
BOJBI — CAMOM BKYCHOM, IIOJIE3HOM U YHUCTOM.
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Coser

Yrobsl He 3arpA3HATH, XOTA H INPOTOYHYIO, BOAY
IIOCYZ0#i, B pe3epByape yCTPauBalOT JIOTOK, IIO
KOTOpOMY OyZeT cTeKaTh BhLIIMBAEMAas U3 pe3epBy-
apa BoJa, KOTOPYIO H HabupaloT B J100yI0 Tapy.

CBepxy pesepByap HaAKpBIBAIOT ILJIOTHOM KPBIIIKOIM,
NpensTCTBYIOIEH nomaZaHHIO B KOJIOJell JHCThEB,
NBLJIA, HACEKOMBIX H T. . BOKpYr KoJIoAIla YCTPAuBaIOT
OTMOCTKY, Ojlaromapsa KoTopou arMochepHas Boja cre-
KaeT B CTOPOHY U He momajxaer B pesepByap. OrmMocTKa
nejiaeTca M3 TOJICTOIO CJIOA IKHUPHOM MATOM TIJIMHBI, a
CBepXy MNOKPBLITA IEeMEeHTHBIMH ILJIMTAMH, KHPOHYOM,
KaMHeM, OeroHoM uau achanbrom. JKesareabHO yCTpPO-
HTh BOKPYTI KoJioAmna orpaxkaeHue. OrpakJeHue mpej-
OXpaHsAeT KOoJIoJel] OT NPpUbIM)KeHuA K HeMY JKMBOTHBIX.

BriTekawmasa U3 KoJoAIla BOJA AOJXKHA OTBOJAHTBHCSH
KaK MOJKHO Jajblie oT Hero. IJs 3TOro pooT KaHABKY
TaKou ryyOMmHBI, 4TOOBI BOJIla He BBLIHBAJIACH Yepe3 ee
Kpad M He HachImaja rpysat. /[IlHO U CTeHKH KaHaBKH
PEKOMEHAYEeTCH BBLIOXKHTE yTpaMOOBAHHBIM CJIOEM
I'JIMHBI, KOTOpPasa NPensaATCTBYeT IPOHUKHOBEHHUIO CJIMBA-
eMOd BOABLI B IrpyHT. UT0OBI IrJIMHA He pas3MbIBAJIACH
BOJOM, ee HAJO 00JIOXKHUTh KAMHEM-IIJIMNTHAKOM.

2. Hucxodawuii kawueeoit konodey mnpeicTaBJieH Ha
puc. 4. PesepByap MoKeT ObITH HM3rOTOBJIEH U3 JIOOBIX
MOJAPYYHBIX MATEPHAJIOB, HO 0043aTeJILHO C JepeBAHHBIM,
OeTOHHBIM, KHPINHWYHBIM HJH KaMeHHBIM AIHOM. Bojga
KJII0Ya [0 BOJAOHOCHOMY CJIOI0O TIOCTYIIaeT B pesepByap
yepe3 60K0oBy10 cTeHKY. OHAa MOXKeT HecTH ¢ cob0M yacTH-
IIbI MJIa, TPYHTA M APYI'HX HeXXeJlaTeJbHbIX [IPeJMeTOB.

Jlnsa puasTpanuyu rpyHTOBOM BOABI ITOIIepeK BOJOHOC-
HOT'O CJIOA 3aChIIAaIOT CJOHM Ie0HA UK rpaBusA, KOTOPBIH
MOSKHO 3aMEHHTH KPYIIHBIM IPOMBITEIM PEYHBIM ITECKOM.
Kpome 3TOro npueMHEIN pe3epByap HAJO IEepPeropoguTh
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Puc. 4. Knoueegoli konodey u3 Hucxoosuezo poonuka:
1 — xonoBbie CKOOBI; 2 — KMpPNUYHAA KJIaaKa; 3 — BEHTWIAIMOHHBIH
CTOAK; 4 — TUTHTA TIEPEKPHITHA, 5 — JIpeHaXKHaA CTEHKa,

6 — rpaBHitHBIH GUIBTP; 7 — BOMOHOCHBIH CJI0H; 8 — NIMHAHBIH
3aMOK; 9 — cIMBHAs BOPOHKA ¢ npobkoit Ha uernwu; 10, 15 — Bonosa-
6opHas Tpyda; 11 — nepenusHadg Tpyda; 12 — BOIOOTBOIHAA KAHABA,

13 — oTkpbUIKM; 14 — npeHaXHasa CTEHKA

Ha ABe yacTHu. [leperopoaKy AeJaioT U3 JIOOBIX MaTepua-
JIOB U CTABAT Nonepex moTroxa Boabl. Takum obpasom
nmoJsiydaercsa ABa OTAejieHHs. Bojga uepe3 rpaBUMHBIN
GUIBTPD U OTBEPCTUA B CTEHKe pe3epByapa mocTylaer
B mepsoe (ImpueMHOE) OTJeJieHHe, OTCTAMBAETCA 3JeCh
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1 B YACTOM BHJe IEPEJIMBAETCA Yepe3 BepX Neperopoiku
BO BTOpPOE OTAeJIeHHe, B3 KOTOPOI'o [0 CJAMBHOMY OTBep-
CTHI BBLIMBAETCS MO IEepejUBHOH Tpyde B CIHMBHYIO
KAHABKY U OTBOAUTCSA KaK MOYKHO JaJbIIe OT KOJOAIA.

Hns 3amyuThl OT Mycopa H IBLIA BepX pesepByapa
3AKPBIBAIOT ILJIOTHOM KPBIMIKOM.

Jlis Mexanu3upOBaHHOM OTKAYKH BOJBI U3 pe3epBya-
pPOB KJIIOUEBBIX KOJIOALEB CJIYKaT BoA03abopHEIE TPYOO-
POBOJALI ¢ GUJIBTPAMH HA KOHIIAX.

Banmanaue

KiroueBble KOJIOAILI CAMBIE IIPOCTHIE B AellleBhie 110
VCTPOMCTBY, HO OHH YCTPAUBAIOTCH TOJBKO B MECTax
BBEIXO/Ia HAPY Ky 'PYHTOBEIX BOJ (Ha KJII0Yax), KOTO-
pPble, KaK NIPaBUJO, JOBOJILHO PEAKH U VIAJIEHBI OT
HKUIbIX goMmoB. IToaToMy OKOJIO AoMa AJA ImOJy4de-
HHUS IOHTBEBOH BOJBI M3 HEIrJIyOOKO 3aJieraloiux
BOZOHOCHBIX CJIOEB MJIM ILJIACTOB IPYHTA YCTpPauBAa-
0T MIAXTHLIE UJIH OypoBEIe (TpyO4uaThie) KOJOAIIEI.

e D St BT R N P R ey

IHIaxTHBIEC KOJOIIIBI

[MlaxTHBIMH KOJOAIIEI HA3BLIBAIOT IIOTOMY, YTO JJIA
IoAbeMa BOABI M3 TAKHUX KOJIOAIEB YCTPAHBAKT MIAXT-
Hble CTBOJIBI U3 JPEeBeCHHBI, Xejie300eToHA, KaMHA H
APYIrUX KOHCTPYKOHMOHHEIX MaTepuasoB. IllaxTHbe
KOJIOALUBI O0BIYHO IPUMEHAKT IPU HErJIyOOKOM 3aJiera-
HUH IIOA3eMHOI'0 BOXOHOCHOro ropmaonrta go 20-30 m.
Ho BoamosxHO 1 Dosee rnybokoe 3ajieraHue BOJOHOCHOI'O
ropusorTa — 0 100 M. Kosoausr MoryT 6bITE KPYIJIOTO
HUJIHA MIPAMOYTOJILHOI'O CeUYeHU .,

IHlaxTHBINA KoOJIOAEl COCTOUT M3 OroJIoBKa (BepXHeil
4aCTH), CTBOJIA, BOAOIPHEMHON 4YacTH, HaxXonAmeilcs
HEIIOCPEeJCTBEHHO B BOJOHOCHOM cJioe M 3yMmnda (HHMXK-
Hell 4acTH CTBOJIA, CHYKaIlero AJs CO3JMaHUA H XpaHe-
HUA TpebyeMoro aamaca BOJbI).
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B 3aBHCHMOCTHA OT MATEepHAJIOB, NPHUMEeHAEeMBbIX IJIfA
yCeTpoOiicTBa CTBOJIA, KOJOAIBI OBIBAIOT AepPeBAHHBIMH,
feTOHHBIMH, KUPIIMYHLEIMHA, KaMeHHbIME U T. 1. Ha puc.
5 u 7 npeacTaBjeHbl KOHCTPYKIIHH IePEBAHHOIO IIaXT-
HOTO KOJIOAIA, HA puc. 6 — KoJofel u3 KUpnuda HJIH
scesne30beToHA.

Oz01080K — Ha3eMHasd YacTh MIAXTHOI'0 KOJIOAIA,
3amMINAaeT KOJOJel] OT MOoNnafaHusA B BOAY Pas3iMYHBIX
IIpeJMeTOB: IbLIN, ATMOC(HEPHBIX 0CAaJKOB, caydyamlHbBIX
¥HUBOTHBIX M I'PLI3YHOB H T. JI. 3UMOM OH IpeJoXpaHaAeT
KOJIONeIl OT mpoMep3aHus u obinenenenusa. CBepxy oro-
JIOBOK 3aKPBIBAETCA KPHIIIKON U3 BOAOHENIPDOHUIIaeMO-
ro marepuaya. KpelmKa AOJPKHA MJOTHO 3aKPBIBATH
KOJIOMIell, HO B TO Xe BpeM4d JIer'Ko NOJHUMAaThCA, BBIJIBH -
raThCs WX IIOBOPAYHMBATHCHA, OTKPBIBadA HJOCTYI K BOJE.

Cmeosi — 3TO OTKPBITOE, CTPOTr0 BEPTHKAJNBHOE IIPO-
CTPAHCTBO, T. €. IIaXTa Ha BCIO IJIyOMHY KOJIOAIA.
YT0o0BI TPYHT HE OCHINAJICA CO CTEHOK IIAXTHI X IPOYHO
NepIKaJICA Ha HUX, ero YKPemJIsAoT AepeBAHHBIMU CTEeH-
KaM#, KOTOpbIe Ha3bIBAIOTCHA cpydoOM.

Cpy6 COCTOMT M3 BEHIOB, CPyOJIeHHBIX M3 IJIOTHOH
apeBecuHbl. Jlus obserdeHusa mociexyroiero coopa
BEHIIA B KOJIOAIe OpeBHA HJIM NJIACTHHBI BEHIIa COOTBET-
CTBEHHO MOMEedYaioT. IlepBBIM JIeJIal0T CaMbli HMMKHHUU
BeHeIl, 3a HUM BTOPOIi, TpeTHu# U T. Ai. BpesHa u njiacTu-
HBI HOJIKHBI OBITH TIIATEJHHO MOAOTHAHEBIL APDYT K APYIY,
JJIA TOTO 4TOOBI MEXAY HUMH He MOTJia Ipoca4yuBaThCA
BOZla—BEPXOBOJKA M pa3jiWyHbIe 3arPA3HEHU.

Bmecmo depesaHH0z0 cpyba MOMKHO IPHUMEHHUTH
GeTOHHBIE KOJIbIIa, KAMEHHYIO HJIA KUPIIMYHYIO KJIaJAKy
WJIM MOHOJHUTHBIN KeieszoberoH. HezaBucHMO OT IpPH-
MeHAEeMOro Marepuaya cpyd uiam Apyrue maTepHajel B
CTBOJIE KOJIOAIA AOJIKHEI OBITH YJIOXKEeHbl KaK MOKHO
ILJIOTHee, 4TOOBI MCKJIIOUHUTE IonajaHue B KOJIOAEI] Bep-
XOBOAKH M Pa3’KUIKEeHHONW BOJNOM IIOYBHI.
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Puc. 5. Yempoicmeo waxmnoeo Konoduya ¢ depesantbim cpyGom,
0bopydosanHo2o 6UOPALUOHHBIM HACOCOM!
| — munanr; 2 — BUOpallMOHHBIH Hacoc; 3 — necok; 4 — mebeHka;

cpy0 nepeBAHHBIN; 7 — INIMHAHBIHA 3aMOK;

8 — orMocTKa; 9 — Oynka; 10 — BeHTWISIIMOHHBIN cTogK; 11 — BBOA

3ACTEKJIEHHOE OKHO; 13 — M3JIMB C KpaHOM;

14 — kpbilka; 15 — 3anopHbiit BeHTHIB, 16 — MOA3eMHBIIA

TPYOOIpOBOL
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Puc. 6. Yempoilicmeo wiaxmroeo Koaodya u3 Kupnu4a
(NpupodHO20 KAMHA) Uau BeMOHA ¢ PYHHBIM HACOCOM:
1 — necok; 2 — mebeHka; 3 — XK, 4 — pbiuar; 5 — 6ynka;
6 — BeHTHISUMOHHBIH cTOSK; 7 — NIMHAHBIA 3aMOK; 8§ — H3JTHB C
KpaHoM; 9 — 3anopHelid BeHTHIE; 10 — noaseMubiit TpYOONTPOBOJL;
11 — nacoc BK®; 12 — GeToH WM KMpITHYHAasA Kjamaka,
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13 - BonozabopHsiit GUIBTP

CoBpemeHHbIE CUCTEMBI BOAOCHAOXeH S

Coser

JIyumeii cumrTaerca kpyrias ¢dopMa CTBOJA, HO
Jaige ero AeJsailoT KBaJpPaTHOM M peKe MNpsSAMOY-
I'OJIbHOM MJIM MHOTOTDPAHHO# (hOpPMBEI.

Bodonpuemnasn wacms — 370 HUXKHAA 4aCTh CTBOJIA, B
KOTOpOM cobupaercs ¥ XpaHHTCH BOJA. B 3aBUCHMOCTH
OT TpebyeMoro KoJu4ecTBa BOABLI BOAOIPHEMHYIO UACTh
KOJIOALA BBINOJHAKT pPAa3HOH rJayOHHBI (BBICOTHI).
O6BIYHO BEIOMPAIOT BBICOTY BOAONPHUEMHOM 4acTH 10 2 M,
TaKk Kak Ooabimmas BeIcoTa Tpebyer GoJiblllero pacxona
MaTepHuajioB. Ty YaCTh KOJIOALA BEIIOJHAIOT U3 CAMOI0
IPOYHOI'0 MaTepHaJja, CIocOOHOI0 BEIAEPIKATH AJIHTEb-
HYIO 9KCILUIyaTaIlMi0 B TAMKENBbIX KJIHMATHYECKHX YCJIO-
BHAX.

3ymng — 3TO HUKHAA 4aCTh BOAOIIPHMEMHOI'0 CTBOJIA.
OH npexHasHaueH AJisA c6opa HEOOXOAUMOro KOJIHYECTBA
BOABI IIPH HEAOCTATOYHOM IIPOM3BOJHTEJBHOCTH BOJO-
HOCHOTrO cjios. B cmury aroro aymud obssarensHO 3ariay6-
JAKT HAXKEe BOAOHOCHOTO CJIOA U YBEJIMYMBAKOT BOJOIIPH-
eMHYI0 4acThb cpyba, yCcTpousB ee B Buze marpa (puc. 7).

BuAbI rpyHTOB

HIaxTHBIe KOJMOAIBI YCTPAUBAIOT B PA3JHYHBLIX I'DYH-
Tax.

Il nbl8yHbL — 9TO OYEHH MEJIKHE INIMHHUCTHIE MJIM IIecya-
Hble YaCTHIBI ¢ KPynHOCTHIO 3epeH 0,1-0,15 MM, cuisHO
pasbaenerHblé Bojgou. Ilo BenmumeHe pasbaBieBHHOCTH
BOJOM pasiMyalOT CTeleHb ILUILIBYyYeCTH I'PYHTA, T. €. OT
MaJIOH 10 Oosbmioii. BeckMa omacHBI IJIBIBYHBI, HAXOMSA-
[Hecd B MEXXILUIACTOBBIX IVIYOMHAX TOJA 3HAYUTENBHBIM
nasjeHueM. BeipabaTeIBaTh IILIBYHBI YPE3BBIYATHO CIIOMK -
Ho. Kax mpasmyio, BbIpaGOTKA ILIBIBYHOB IPOM3BOJIHTCS
PYYHBIM CIIOCOOOM ¢ 00s13aTeILHBEIM IINMYHATOBAHUEM CTEeH-
KM ¥ NpUMEHEHHeM YCHJIEHHOH BomooTKauku. Hamboee
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IIPOTPECCUBHOM TEXHOJIOTHEeH MPOXOAKH ILILIBYHOB ABJIfA-
eTcsl 3aMOpPAYKMBAHME CJIOS, HO 9Ta TEXHOJOrusa Tpedyer
JIOPOTOCTOAIIET0 XOJIOAMIBHOI0 000PYAOBAHHA.

Coinyuue zpynmol — IPEJACTABIAIOT COOOH CKOIJIEHHE
3epeH pPa3HOM KPYMHOCTH, CJa00 CKPENJIEHHBIX MEeXAY
coboit. K TakumM rpyHTaM OTHOCATCA NECOK, I'DaBUMH,
mebeHnb, raJIbKa. ITH IPYHTHI JIETKO paspadaTsiBaloTes 1
jJerko oceinaoTrcs. IloaToMy B mpoiiecce uX paspaboTKH
CTeHKH KOTJIOBAHA HEe0oOXOAMMO TIATEeJBbHO YKPelJIAThb
NOIMATHIMHA CTEHKaAMM ¢ PACIIOPKaMH.

Masazkue zpyHmot — 3TO B OCHOBHOM 3€MJIMCTEIE ITOPO-
nbl. K MArKMM IpyHTaAM OTHOCATCSH JIeCChl BCeX BHJIOB,
MIAHUCTHIE ¥ CYTJIMHHUCTHRIE CJIOH. JacTHIBI TAKAX I'DYH-
TOB c1a60 cBA3aHBI MeXX Iy coboil 1 OOBIYHO TAKHEe IOPOo-
AbI HA3BIBAIOT IJIACTHYHBIMH. PaspabaTeiBalTca MAr-
K7€ I'PYHTHI JIeTKO, HO W3-3a OCHINaHUsA IPYHTa TPEOyIoT
VKpeILIeHUS CTeHOK.

Caabvie zpyrHmbl — OTHOCATCA K IOPHCTHIM U ABJIAKOTCH
nocraTouHo cjabeiMmu. K HUM OTHOCATCA T'MIIC, INVIMHH-
CTBhIE CJIAHIbI, MATKHEe H3BEeCTHAKH, ILIAKH pPa3HBIX
BUJIOB, POCCHINM TIpaBusi Wiu rajeyHuka. Paspabarsi-
BAIOTCS OHHM JIOCTATOYHO JIETKO M OChIIawTcdA cyiabo. ITo
HEeCKOJbKO YMEHBIIIAeT TPYAOEMKOCTh PBIThA MIAXThI,

Cpednue zpynmb. — OTHOCATCA K IIOPOJAM CpegHeH
TBEPAOCTH, HAIIPUMED, K ILJIOTHBIM H3BeCTHAKAM, MJIOT-
HBIM CJIAHIIAM, OEecYaHHKaM, HM3BeCTKOBOMY IINary.
PaspaboTKa 3TUX I'PYHTOB TpebyeT 3HAYUTENbHBIX TPY-
IOBBIX VCHJIM.

Kpenkue zpynmbut 061a5a10T 60ABIION TBEPAOCTHIO. K
HHAM OTHOCHTCH IUIOTHBIE H3BECTHAKH, KOPEeHHBIEe IJIY-
AGUHHBIE TOPOALI ('PAHUTHI, THENCHI, AUOPHUTHI U T. A.),
KBapIeBble MOPOJHI, MOJeBble muarsl U T. n. Paspa-
faThIBAIOTCA TaKHWe I'PYHTHI BeCbMa THAMKEJI0O B TOJBKO C
MpUMeHeHHeM CIeIMexaHu3MoB u npucnocobrennii. Ho
3aTO OHH He OCHITIAIOTCHA M He TPeOYIOT yKpeljieHus cTe-
HOK BhIDA0OTKH. '
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Baumanue

- IIpu paspaboTke CpefHHX ¥ KPENKHX TDYHTOB
. MCHOJB3YIOT METOJ PHIXJEHHUs CHelUualIbHLIMU

MHCTPYMEHTAMH: JIOMaMH, KMPKaMu, CKaprneJsd-
| MH, HJIM CBEpPJIEHHA IOPOJ AJIMAa3HLIMH CBEPJIAMH.
-~ YacTo npu BeIpabOTKe KpPENKHUX I'PDYHTOB HUCMOJIb-
3VIOT MeXaHH3HPOBAHHBIM HHCTPYMEHT: IIHEeBMa-
THYECKHEe MOJOTKH, dJIeKTpUYEeCKHe CBepJInIbHbIe
MAamMHBL 1 T. A. [locaegane 3HaUUTEJIBHO 0bJierya-
IOT BBIIIOJIHEHUE padoT.

Kasxblii rpYHT BO BpeMs paboTel TpedyeT K cede oco-
Ooro BHMMAaHHAA M COONMIONEHMA IIPAaBUJ TeXHHKH 0e3o-
nacHocT. Hamo 3HaTh CBOMCTBA KayKJAOro BHAA I'DYHTA
M YMEeTh eI'0 PEITh. B IIPOTHBHOM ciIydyae 4eJlOBeK, »eJja-
IOIIUI BBIKONATH AJA cebA Kojgomel, MOYXeT B HUTOre
BBIKOIIATH AJA ceDsa MOTHIY.

Jlerko u OLICTPO BBINIOJHSAIOT 3eMJIsTHBIe pa00THl MeXa-
HU3UPOBAHHBIM CIOCOOOM € NOMOIbI0 YKCKaBaTOPOB,
rpelepoB, 6yJbA03€epPOB B APYroi 3eMJIePOMHON TeXH-
Ku. ManmmHEaMy MOMKHO BRIKOIATE MAXTY 00JALIION Iy -
OMHBI, HHOI'/IA O BOJAOHOCHOTIO cjofA. OTKOCEI IpH 9TOM
ABIBAIOT AOCTATOYHO MOJIOTHMHU M He ochinaoTcda. Yrobu:
3HATH COCTAB IIOYBLI ¥ CBOMCTBA I'PDYHTA, BCTPEYAIOIIEro-
¢cs TIPH PBITHE KOJIOANA, HAJAO MpEeJABAPHUTENBHO MMETH
naHHbe 0 HeM. I8 9TOM IeJin MCIOJB3YIOT IpejBapH-
TeJbHOE OypeHHe CKBaXKUHBI Ha MecTe OyAYIIero KoJoi-
14, HO JJIA 3TOro HeOOXOAMMO UMEeTh COOTBETCTBYIOIEE
dypoBoe obopyaoBaHHE.

Cmpoumeabcmao konodya Haiunailom npexcoe ecezo
OMBICKAHUS UCMOYHUKA 8600bL nod 3eMJell no cneyuais-
HblM NpusHaKam 6AuU3K0z0 3anezanusi nod3emnoil 600bi
Ha NOGEPXHOCMU 3eMAU, A UMEHHO:

» MEecTa C 3eJIeHOM ¥ I'YCTON TpaBoOM, NOABJASONIHECH
Ha IMOJIOTHX CKJIOHAX BO BPeMs 3aCYXH B HIOJIE—aBI'YCTE;
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* TyMaH pPas3JIM4YHON IJIOTHOCTHA, MOABIAIONIUMCA K

BeUYepy HaJ, NOBEePXHOCTBIO 3€MJH B MeCTax, riae HeT
OTKPBITHIX BOIOEMOB;

* BJArojoo0uBBIe pacTeHHs (KaMBIII, OCOKa U T. I.),
HMeIOH[Meca Ha paCTHTEJbHOM IIOKPOBE;

* MeCTa CKOILJIEHHS B BO3AyXe KOMapOB HJIHM MOIIEK
JIETOM IIOCJIe 3aX0/a COJIHIA;

* MecTa 00pa30BaHUA NPOrajJvH U HAJEeAH B CHEXHOM
IIOKPOBe 3UMOM U BECHOM;

* MeCTa C APKO—3eJIeHOM PACTHUTEJIbHOCTHIO B JOJH-
Hax, KOrja TpaBaHOM MOKPOB YiKe VB,

LLIaxTHbIe AepPeBAHHbIC KOAOALLbI

HepeBAHHBIE KOJIOANBI NOJYIYHAIHA CAMOE IIUPOKOE pac-
IpoCcTpaHeHHe, MOTOMY YTO JJIS MX CTPOUTENLCTBA IOUTH
BCerja uMeeTcda MaTepHuall, OCOOeHHO Korjga psaoM IIpo-
H3pacTaT O0MINPHEIE JJeCHBIe MACCHBEI.

ApeBecuHa AAs cpyba

HpeBecuHa, npuMeHAeMas s YCTpoOicTBa cpyda B
KOJIOALe, HOJKHA OBITH BOAOYCTOHYHBOI, HE H3MEHATH
KadeCcTBO BOAH! (IpHUIaBaTh Bojie cOeru(pHIecKHil IPUBKYC
1 OKpacky). Kpome Toro, mpeBecwHa momxHa obnamarh
BBICOKOH YCTOMYMBOCTHIO K THUEHHIO, IOPASKEHHIO JKVKAME-
KOpoenaMu, I'puOKaMu-BpeUTeIAMUA JPEeBEeCHHBI H KpPOMe
3TOr'0 ApeBeCHHA N0JIXKHA OBITH MPAMOCJIONHOM, JINIITeHHO!
CYYKOBATOCTH, YAOOHOH /IS 00pabOTKHM MHCTPYMEHTOM.

CoseT

YemM BEICOKOKAUYECTBEHHEE IPUMeHAeMad JpeBecH-
Ha, TeM JJHUTeJIbHee OHA IIPOCHVIKUT B cpybe, TeMm
MeHee TPYAOeMOK IIpoliecC H3roToOBJeHHd cpyoda.
YHacTeiil peMOHT cpy0OB KOJIOALIEB HeXXejaTeJseH,
TaKk KaKk OTHUMAaeT MHOI'O BPeMeHH HA PEeMOHT H
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Ins nopBogHOM YyacTH cpyda NPUMEHAIOT OPYCKH TOJI-
uuHOo#M 16—18 cMm, a ia HaABOAHOM — OPYCKH TONMIWHOMN
He MeHee 22 CM, TAK KaK HaJIBOAHAA 9aCTh cpyda moaBep-
»KeHa paspylleHHIo B O0JIbIell cTeneHy, YeM IoABOAHAHA.
Kpome 6pesern m 6pYCKOB MOKHO MCIOJNB30BATH ILJIACTH-
HbI, IMOJy4YaeMble PACHWJIOBKOM OpeBeH TOJIHHOM He
mveHee 22 cMm. BpeBHa, OpYCKH M ILIACTHHBI 0043aTEILHO
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Puc. 7. Hepeaannviii wiaxmuviii Koaodey:

1 — noHHBIH QUAETP; 2 — BeHIIBI W3 DpeBeH WIM IUIACTHH, 3 — clioi
yrpaMOOBaHHOM ITMHBL, 4 — oTMOCTKA (CJ10M mebHA, KMprWya);
5 — KpHIIKa OroJIOBKaA; 6 — BOJOHOCHBII CJI0i;

7 — BOAOYNOPHBIi CIOH
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NOJIPKHBI OBITH ¢ BHYTPEHHEH CTOPOHBI TIATEJIBHO 00CTPY-
rasabl. OTecanHble OpeBHA UMEIOT MHOT'O MEJIKHX 3aK0JIOB
Ha MOBEPXHOCTH JIpeBeCHHbI, B KOTOpPhLIe IONAaNalT U 3a-
NePXKHBAIOTCH 3arpsAsHeHHs, M KOTOphIe BMeCTe C IIO-
IIaBIIIed B HUX BOJOM YCKOPSAIOT rHAEHUE APeBeCHHEI.

IlpeBecuHa MOJKHA OBITHR TINATEJABHO BBICYIIEHA IO
BiaaxkxaHocTH He Oosee 10-15%, moromy uTO HAMOKAasA B
BOJIe MJIA B cpejie C IMOBLINIeHHOM BJIAXKHOCTHIO, IpeBecH-
Ha Habyxaer, yBeauuyHuBasch B o0beme. Takum obpasom
IIPOMCXOJUT VILIOTHeHHEe NA30B U YIJIOBBIX COJUHEeHUI,
Kpome Toro, cyxasa apeBecuHa 0Oojiee TeXHOJIOTHYHA B
obpaboTke.

Ilpu ycrpoiicTBe BceX COeIMHEHHM BO BpeMs pyOKH
cpyba HeoOxoauMo HOOMBATHECA MJIOTHOIO NPUMBIKAHUA
neraJyied cpyda Apyr K Apyry.

Hnxe paccmoTpeHBI IOPOABI JApeBeCHHBI, HamboJiee
VIOTpeOUTeIbHEIE AJ COOPYKEeHuA cpyDOB KOJIOAIIEB.

Hy6 — aTo camas npovyHas ApeBeCHHa s YCTPOHCTBAa
IIOABOJHOM M HAABOAHOMI YacTu cpyda. B HagBogHOM yacTH
cpyba cayxxur 20—25 sner, a B moABOAHOM — e1e OoJibIiie.
NmMmeroTca nocToBepHbIe (PaKTHI CTOJETHEH cayKObl 1y00-
Boro cpyba. IIpaBpia, B mepBoe BpeM4 3KCILIyaTallu4 Ky00-
Boro cpyba Boja npuobperaeTr pe3KHM HEeNIPUATHBIU [PH-
BKYC U KOPHYHEBYIO OKpacky. Ilejo B Tom, uTo ayboBas
JIpeBecHHAa COJIepP’KUT 00JbIIOe KOJIMYEeCTBO AYOMIBHBIX
BeIllecTB (MCIIOJIb3YeMbIX B KOJKeBeHHOM IIPOMBIIILIEHHO-
CTH AJId BeIAEeNKH Koxku). IlepBoe BpeMs KoJsozer ¢ 1ydo-
BEIM Ccpy0OOM He NPHIoJieH MJs CHaOeHUsA NUTHeBOM
Bojioii. Boay rpebyercsa cucreMaTHdYeCKH OTKA4YUBATH,
obecneunBas TeM CaMbIM BEICOKHI 0OMeH.

Baumanue

Co BpeMeHeM AYOHJIbHBIE BeIlleCTBA M3 JAPEeBeCHHEI
BBIMBIBAIOTCA M BOJAA NpHOOpeTaeT cBOe KA4ecTBO.
Ecau B KoJIOAIIE BOZA IPOTOYHASA, TO OTKAYUBAHUE
BOJBI He TpeOyeTcH.
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JlumeHa AyOHJIBHBIX Bel[ECTB TAK HashiBaeMas y06o-
Bas MOpeHas apeBecuHa. MopeHoil fpeBecuHAa CTAHOBHUT-
Cs OTTOr'0, YTO OHA AJMUTEJIbHOEe BpeMs HaXOAWUJIACH WJIH
HAXOAHUTCA B NIPOTOYHOM BOJE H B €€ IOPHI NPOHUKAIOT
pacTBOPEHHBIE B BOJle COJIM XKeJie3a, KOTOphIe OT peak-
[MHH ¢ JYOHMJIIBHBIMH BeIIeCTBAMH DPI3KABeIOT, 3alOJHIIOT
[IOPBI NpeBeCHHBI M OKPAIIMBAIOT €€ B YEepHBIH I[BeT.
ObpabaTsiBaeTcsa MOpeHas ApeBeCUHA OUYeHb THAKEJO0, HO
NpaKTHYeCKH He moanaeTcs rEmesuio. Ilnsa moaydeHus
MOPEHOM ApeBEeCUHBI JJIA HUMKHEeH JyacTH cpyba, Haxoas-
Ierocs B BOJAE, MOCTYIAIOT CJIEAYIOIMUM oOpa3oM: 3aro-
TOBKHM OpeBeH OCTPYIruBAaIOT, [eJai0T 3aroToBKu 8—10 BeH-
0B, 3aTeM IOMeINawT Ha 1-2 roxa B IpoTOYHYIO BOAY.
3aTeM BEeHIIbl BBIHMMAIOT U3 BOJLI U IIPOCYIINBAIOT IO
HaBeCcOM [0 BJyaxKHOCTH 25% . I3 mpocymeHHBIX 3ar0TO-
BOK H3TOTOBJAIT BEeHIIbI cpyda.

JlucmeenHnuya. JipeBecuHa TUCTBEHHUIILI HE YCTYIIAET
10 Ka49ecTBY Ay0y, HO 3HAYUTEJBHO AeNIeBJe U TeXHOJIO-
rugHee B 00paboTKe. BEICOKO eHUTCA MOpeHas ApeBecH-
Ha JUCTBeHHHIIBI. B oTiimuyum ot xyba amMcTBeHHHUIA He
npujaeTr Boje npuskyca. B HagBoxHOI yacTu cpyba ciy-
HKUT He meHee 20 Jer.

Cocuna. 9ra apeBecMHA IpPAMAas, BBICOKOKAYECTBEH-
HadA, JOCTATOYHO JierkKas, xopomro obpabaTreiBaerca u
[109TOMY Halljla IIAPOKOe IIPUMEeHEeHHEe B U3rOTOBJIEHHH
cpy00B 1151 KonoaueB. B HaABOAHOI 1 MOABOMHOM YACTAX
cayxut no 20 yser. Henpocymennas apeBecuHa MHOTZA
[IpUAaeT BOJe CMOJHUCThIN npusBkyc. Ilpu mcnosbsosa-
HUM MOPEHOM M IPOCYIIEHHOM COCHBI IPUBKYC HE3HAYH-
TeJIbHbIN, ¥ CO BpeMeHeM OH HCcYe3aer.

B3 u onbxa. 3TU ABe MOPOABI XOPOIIO COXPAHAIOTCA B
Boze #o 20 jieT, OAHAKO B HAABOAHOM YACTH He BBIEPIKHI-
BAXOT U O JieT, OBICTPO 3arHUBAIOT, MO3TOMY HAXOMAT
IpUMEeHEeHHe HCKIIYHUTEeJNBHO AJA NOABONHON YacTH
cpyba. IIpuBKkyca Bozse ApeBecuHa He IPUBHOCHT.
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Bepesa. B Boge coxpanserca no 10 jyer, a B HAaABOJHOM
yacTH OBICTPO 3arHABAET, I03TOMY He HaXOAUT IpUMEHE-
HHUS B H3rOTOBJIEHHUH CpYOOB IJIA KOJOAIIEB.

Enb. B ceipeIx MecTax ObICTpO 3araEuBaeT. Bbizesser
CMOJIBI, KOTOpbi€ NPHAAIOT BOAE Pe3KUM CMOJIHCTHIA
npuBKyc. J[IpeBecuHa eI He OTINYAETCH BHICOKOU IIPOY-
HOCTBIO, ¥ HEe HAXOAHUT IIHPOKOro NpAMeHeHu .

Bep6a. B Bone coxpaHserca 9—8 Jer, B HAJIBOJHOM
yacTHU He DoJiee D JeT.

Ocuna. B Bonge coxpauserca ao 20 yer, B HaJABOJAHOK
yacTH He Gosee 5 jeT, IpUAAET BOAE HENPUATHBIM I'OPb-
KOBATHIA IPUBKYC.

Jluna. Umeer BecbMa MArKYyI0 JpeBeCHHY, B BOJe
HBICTPO 3arHUBAET, HAXOAUT BeChbMa OrpaHUYeHHOe IIPH-

MeHeHHE.

Cosert

IlenecoobpasHbIM SIBJISETCA M3roTOBJIEHME cpyda U3
pasHBIX Iopoj apeBecuHbl. HuskHWe BeHILHI cpyda
W3rOTABJIMBAIOT W3 JHUCTBEHHUIIBI, OJIbXH, B34,
OCcHHEI, 4 HHOrAa u3 Ayba. BepxHue BeHIBI EJI€COO0-
fpasHee M3IOTABIMUBATH U3 COCHBI WJIH JIMCTBEHHUIIbL.

Ycrpo#cTeo cpyba

Cpy0Obl M3rOTOBJAIT M3 JpPeBeCHHLI B BuJe OpeBeH,
6pyckoB unm miactuH. Popma cpydoB OviBaer pa3HoMH,
gauboJsiee pacnpoCTPaHEHHOMN- ABJIAETCA KBajpaTHas C
pasMepaMM B CBeTy IO BHyTPeHHEeH CTOpOHe 1,5x1,5 m.
IMnacTuHB And cpyba moaydaroT myTeM pacnuIMBaHUA
6peBeH BAOJB TONIuHON 22—25 cM. TonmuHa MIaCTHHEL
11-12 cm. PacnuyieHHBIE IOBEPXHOCTH ILIACTHH IPO-
crpyruBaioT. YeMm uduime OHH OyAyT obpaboranbl, TeM
MeHbIIIe Ha HUX OCeaeT NbLIb, CJAH3b U T. /.

CpyObl BBINOJHAIOT Yalle BCero «B jamy», T. €. oe3
OCTATKAa, peske — «B yroJi», C OCTATKOM.
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IIpu pyOke cpyba «B janmy» AJHUHY 3aroTOBOK IPHUHU-
marT Ha 20—-25 cM JJIMHHee, YeM II0 IPOeKTY. ITH IIPHITY-
CKH HeoOXOAMMBI [AJid HU3TrOTOBJIEHUS YIJIOBBIX COEIHHEe-
HUH (puc. 8).

IIpu pybxe cpyba «B yron» AJIMHY 3aroTOBOK JeJIAIOT
Ha 40—-50 cm aauHHEe, yeM no npoekTy (puc. 9).

Pybka «B Jlany» CJIOJKHa U ee 3aMeHAIT OoJiee mpo-
CThIM COeJMHEeHHEeM, yCTpauBasd TAK Ha3bIBAeMBIA KOPEH-
HOM mun npamMoi dopmel. Takoil MU HempaKTHYeH H
A0JIKeH ObITE BHINOJHEH B (opMe «JIACTOUYKHHOTO XBO-
cra». Kpome TOro, mum BeICOTON He MeHee 2 CM JOJIKeH
OBITH B CepeiuHe JIAIbI.

BMecTO KOpPEHHOIo INHIIA MOYKHO CTABHTHL IIHI U3
nybosoi apeBecussl (puc. 10). KpoMe mIMnos B yIJI0BBIX
COeVUHEHUAX INUNLI HEOOXOAMMO CTABHTH HA KaXKJAOM
OpeBHe, OpyCcKe MM IJIACTHHE — IO 2—3 Ha PACCTOAHHUH
no 50 cM OoAHH OT APYroro.

Pasmepwl wunos:

« BeicoTa 10—-12 cm;

* TOJOIHHAa 3—4 cM;

* mUupuHAaA 5—7 cMm.

IIIunel pekoMeHAyeTCA paclojiaraTh B IMIAXMATHOM
nopaake (puc. 11).

Puc. 8. Yaaoeoe coedunenue «6 nany»
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Puc. 10. Hlun:
a — YJAy4IIeHHBIA KOPEHHOMH ILuIl; O — BCTABHOH LIMII
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PR

Puc. 11. llocmanoexa wunose & eenyax

Kak yKe roBopmjaochb, AepeBAHHBIN CPY0 COCTOHUT U3
OTHAeJbHBIX BeHIOB. RaX bl BeHel COCTOUT U3 OT/JAeJb-
HBIX OpeBeH, ODYCKOB HMJIM ILJIACTHMH, KOTOpPBIE IPH HX
H3TOTOBJIEHHH HE00X0IMMO METHTh, 4T0OOBI 11pu c6OpKe B
KOTJIOBAHE KOJOAIla 3HATHh KaK cobMparTh KaMIbli B
OTAeJIbHOCTH BeHel. MeTKH MOryr ObITh cCaMble pas3Jjiny-
Hbl€, HAIIPUMEDP, UX MOXKHO JAeJIaTh KPACKONH PHUMCKHMH
nudpamu (puc. 12).

Ha zameTry

Yucyio BEeHIOB 3aBHCHT OT IMIYOMHBI KOJIOAIEB,
TOJIIHHEI OpeBeH, OPYCKOB HJIH NTHPHUHBI IIJIACTHH.
Bce BeHIBI BHINOJHAIOT CTPOTO OO IPSAMBIM VIJIOM
C IOMOIIBI VroJIbHHKA M MPHIA30BBIBAIOT TAakK,
4yTOOBI ME3K/IY BeHIIAMH He ObIJIO IIeJieii.

YeMm mioTHEe BEHIIbI IIPHJIETalOT ONUH K JAPYroMy,
TeM JIYYIlle OHH COXPaHAITCA U TeM J0JIbIlIe He Tpe-
oyioT pemoHTa. He nonyckaerca KOHOIIATUTE U30J15-
[MMOHHBIMH MaTepHaJaMH TPEelIHHbI B BEHIAX WJIH
masax, IOTOMY YTO OHH OBICTPO 3arHUBAIOT U IIOPTAT
KauyecTBO BOAbl. KaTeropuuecku sanpernaerca obpa-
f6aTeIBATH IPOTHBOTHHJIOCTHEIMH COCTABAMH JipeBe-
CHHY, HCIIOJIb3YEMVIO IIPH COOPYKEeHHH KOJIOAIIA.

<
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Puc. 12. Memxka eenyos

Py6ka cpyba

IIpu pybke cpyba HCcnosb3yeTcd CTOJNAPHBIA HHCTPY-
MEeHT: TOIOpPBI, IHJBEI, CTPYr#d, AOJOTa, CTaMeCKH,
pybaaku, dyraskm u aAp. lIupoxo npumMeHseTcH
KOHTPOJBHO-H3MEePUTeJbHbBIM MHCTPYMEHT: YIrOJbHH-
KH, peicMyC, 4epThl, H3MEePUTeJIbHbIE INHEeUKH, PYJIeT-
KA M T. I. _

WNHCTpyMeHT AoJKeH OBITH THIATEJNIBHO OTTOYEH,
[LJIOTHO HACAXKEH HAa PYKOATKH U TOIOPHING, MHJIbI Pas-
BeJeHBI U Ip.

OrobpanHble 118 cpyba OpeBHA IpexJie BCero OTecCHl-
BAIOT MOJHOCTHIO IIOJ TAK Ha3bIBaeMYyI0 CKOOY HJH Ke
TOJILKO C OXHON CTOPOHBI — HA OAMH KaHT. OTecelBaTh
HAa4YUHAIOT ¢ BepXHero cpesa 6pesHa, mpeJABapuUTeIbHO
BBIIIOJIHUEB II0 BCell AJIuHe OpeBHa TaK  Ha3blBaeMmbie
jaTechl. B aTOM cjiydyae IpPH OTEeCBIBAHHH CHHMAaeTCH
NOBOJILHO TOJICTAas IIela, 4TO 3HAYHTEJbHO YyCKOpsAeT
paboTy. 3aYHCTKY OTECAHHOH CTOPOHBI OPEeBHA BBIIIOJI-
HAIOT Ha-060pOT CO CTOPOHBI KOMJA. 3a4YUCTKY HPOM3-
BOAAT, KAK MPaBHUJIO, pyDaHKOM. '
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Coger

Ob6pabarsiBaTh OpEeBHA MOXKHO KaK O PACIIAJIOBKH
Ha OTAeJIbHBIE YyacTu TpebyemMoro pasmepa, Tak
[ocJjie paCnMJIOBKH. BeHIbI 3aroTaBIMBaOT MOJIHO-
CTBHIO Ha BECh CPYD M TOJIBKO IIOCJIe 3TOr0 IPHCTYIA-
IOT K PBITHIO KOTJIOBAHA.

IlepBrili BeHely JesaloT U3 HauboJiee NPOYHON JApeBe-
CHMHBI, HMeIIled HauboJIbIIUK AuaMeTp U He MopTAIei
BKYCOBBIX KauecTB BoOAbl. Eciaum cpyd BBIDOJHAIOT
«B JIAaIly», TO TAKKe [eJIal0T «B JIally» W HUXKHHUI BeHell,
a eCJI¥ BeCh Cpy0 JAes1aioT «B YroJi», TO ¥ HUIKHUM BeHeI] —
«B yroy». Crnenyer moMHHTH, 4TO npH pPyOxe cpyba
«B YI'oJI» IPUXOAHUTCSA KOTJIOBAH JJIA cIIycKa cpy0a BBIKa-
NeIBaTE ropasjgo OoJsiblmero pasmepa, 4yeM HOpH cpybde
«B jgany». IIpm onmyckHOM cmocobe ycrpoiicTeBa cpyba
KaskJoe yJIoMKeHHoe 6peBHO 00A3aTeIbHO IIPeBaAPHTEIb-
HO IPHUIIPECCOBBIBAIOT K HUKeJexxaleMy yaapaMu d6ap-
CHKa — JepeBAHHOI'0O MOJIOTKA.

Pybxa cpyba «6 yzon» na3om 6HuU3.

ITy pyOKY Ha3kLIBAIOT eIle pyoKoii «B 00J10», «B OXPAH-
Ky», «BUYalllKy», «C OCTATKOM» . BuIOpaHHbIe OpeBHa oTe-
CHIBAIOT C OJHOH CTOPOHBEI (Ha OAMH KAHT), IPH 3TOM
BHIDABHUBAIOT (IIpH HEOOXOAMMOCTH) HX BEpPXHIOK
1IOBepXHOCTH. IlepBoIil, HJIM TAK HA3bIBAEMBIH OKJIAIHOMN
BeHell, COCTOMT U3 ABYX NEepPBBIX, WIH HUXXHUX OpeBeH, U
IBYX BTOPBIX, WX BepxXHuX 6peBeH. Ha paccrosuuu 1,5 m
APy OT Apyra, CTporo nmapajuieJibHO VKJIAABIBAIOT HA
POBHYIO MMOBEPXHOCTH CTPOro NOPU3OHTAJIBHO ABAa Iep-
BBIX OpeBHA. 3aTeM Ha 9T OpeBHA YKJIaALIBAIOT ABA BTO-
pEIX OpeBHA CTPOTO O NPAMBIM YIJIOM M TaKKe Ha pac-
CTOAHHMH 1,5 M OHO OT APYIroOro.

ITocsie aTOr0 NMpPHCTYNAIOT K BHINOJHEHHIO VIVIOBBIX
coefuHeHU. Bropeie OpeBHA MOJIKHBI HAKPLIBATH CBOEIH
4aIIKoi nepsole. {1 aToro 6epyT 4epTy, pasaBUTraloT ee
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HOKKHM HA IOJIOBUHY AMaMeTpa BepxHero OpeBHa, NpH-

CTABJAIOT YEPTY KOHIIAMHM HOMKEK K HHKHeMy OpeBHY,
HO TaK, 4TOOBI YepTa OLHOM HOMKOM ABHUTAJIACH IIO HEMY,

a BTOpPOM — II0 BepxXxHeMy OpeBHyY, OouepuuBaf ee, HJIH

OCTABJISA CJIe[l WU PHCKY Ha BTOpOoM OpeBHe (IIOKa3aHO
NyHKTHPOM Ha puc. 13).

PasmMmeruB YanIiKy HA BepXHHUX OpeBHaX, NPUCTYHNAKOT K
X BHIpYOKe, /IJIs Yero BepxHue OpeBHa NmepeBOpaunBaioT.
BrIpyOKY cJefyeT BHIIOJHATE TakK, 4ToObl ObLIa BHAHA
pHCKa ¥ BepxHee OpeBHO IJIOTHO OXBATUIIO HUYKHee U JIerJIO
Ha Hero. Yrobsl BepXHue OpeBHA He CIBUTaJINCh C HUMKHUX,
v HHPKHUX OpeseH Ha riryOuHe 2—3 cM BEIpy0aioT BEpX, T. €.
AeJIAIOT IJIOMAKY ¥ TOYHO TAKYIO YKe ILUIOMIaZKY BBITION-
HSAIOT B yanike BepxHux opeseH. Ilocie aToro 6pesHa OyayT
NIPOYHO VAEPKUBaThCA HA CBOUX MecTax.

Coser

HanomuHaem, 94TO BTOphIe OpeBHA JOJIXKHBI HaXo-
AUTHLCA He HA OJAHOM YPOBHE C IEePBBIMHU, a OBITH
MOMHATHIMY HAJl HUMHA Ha NOJIOBUHY HMX JHaMeTpa

(cm. puc. 9).

Puc. 13. Ilposedenue pucku 043 vawku yaaa 4epmou

L OBDEMEHHbBIE CHCTEMBI HOADCHEE;H EHHA

“Y1068I cpy0d OBLI rOPH3OHTAJNBLHBIM (TaK KaK JiepeBbs
YTOHYAIOTCA OT KOMJIA K BepXVyIIKe), TO HPH YKJIaJgKe
IepBBIX OpeBeH BTOPOr0O p#AJa BeHIA MX pAaclIojaraioT
KOMJIAMH B CTOPOHY BepXHUX oTpyb0oB OpeseH mepBoro
peHua. A genaroT aTo TakK, 4TOOBI OHM HAXOAHMJIHACH HA
OJIHOM BEePTHKAJBbHOM JIHHHH, IJIs UYero mX MpoBepHAIOT
OTBECOM.

ITo mepBeiM GpeBHaAM BTOpOro (pAgoBOro) BeHIA HAHO-
CAT PHCKH OIS YallleK, KOTOPhIe BHITIOJHAKIT KAK U B
[IePBOM OKJIaJTHOM BeHIle. UToOsI OpeBHA NJIOTHO HpHJie-
raJd OJHO K APYroMy M MeXAy HHMH He OBLIO 3asopa,
HeoOxoguMoO aenaTh mas. Ilaa 8Toro cHOBa HCIOJB3VIOT
yepTy. Ee HOMKKH pasfiBUraoT HA HYXHYIO BeJUYHHY U
oTMe4aT nas TpebyeMbri mupuHbl. IIpm aTom oxHa
HOMKKA HAeT 0 BepXy HUKHero 6peBHa, a BTOpas — IIO
HH3y BepxHero OpesHa (puc. 14 6). PacTBOpOM HOMKeK
9TOH e YepThl TAK K€ YBeJIMUYHBAIOT U I'IYOUHY YallKH
(puc. 14 a). Hamky B AajbHEUIIEeM NPUXOLUTCS YIJIY-
0/1TH, MOCKOJILKY B IIPOTHBHOM cJiydae OpeBHO mocJjie
BEIOODKH mas3a Oyzer BHCeTh HaJl IEPBBIM M HE HAKPHI-
BATH ero. PUCKU YepTHI cJeAyeT HAHOCHTH IO ABYM CTO-
poHaM OpeBHAa, BHEIIIOJIHHUB 143 X YAIIKy, OpeBHO VKJIaAbI-
BAalOT HA MECTO U IPOBEPAIOT ILIOTHOCTH €ro mnpuJjera-
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Puc. 14. Pazmemka ¢ noMoubio 4epmol:
a — pasMeTKa 4aluky; 6 — pasMeTKa MpoJoJbHOro nasa:
1 — na3; 2 — yepra
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Hus. HenonesikuM HCIPABIAKT, NOAHUMAaA IJA 3TOTO
6pesHO. MHOrZA 3Ty onepanuio NOBTOPAIT 2—3 pasa 1
bosiee.

BruMmanue

YeM IIOTHEE NIa3 npujieraet K OpesHy, TeM JIy4iile,
TaK KaK UCKJIOYAIOTCS 3a30PbI ¥ Yepe3 HUX B BOAY

He OyAyT NOCTYNaTh I'PA3b U MOYBA.

B BRIDYOJIeHHOM YaliKe, HA KOTOPYIO JIOMKHUTCA I1a30M

OpeBHO, HeOOXOZHMO OCTABUThL BAaJHK IIO opme masza

(puc. 15). Cnenyer nOMHHUTB, 9YTO 1143 JOJIKEH MOJTHOCTHIO

HaKpbIBaTh OPeBHO, a He TOJBKO KacaTbCsd KPOMKaMH,

KOTOpPBIe MOT'YT GBLICTPO CTHHTBH, CPYD AaeT ocaiKy Hu ero
npupercs peMoHTHpoBaTh. Ha puc. 16 moxkasaHbl Naskl
pasHOT0 KadyecTsa.

ITa3el BeIpYyOaOT MO CJIEAVIOMed TeXHOJOTHH: Iocje
HaHeCeHHus pucox OpeBHO CHHMAIOT, NepeBOPavYHBAaOT

PHCKaMM BBEDX, VKJAALIBAIOT €ro Ha JepeBAHHbIE IMOA-
KJIANKM W 3aKpemasioT, 4To0bl OHO He Bpamagoch.

Mexay pucKaMy HOCKOM TOIOpa IO BCel MIMpHUHE Iasa

Puc. 15. Yempoiicmeo mecma 0nA nasa 8 0pesiie
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| Puc. 16. llazw: 1 — xopoumii; 2 — rioxoi
L
HAHOCAT HACe4YKH, JKeJlaTeJbHO Ha I'IyOMHY BBRINOJIHAE-
mMoro nasa. Haceduku peKoMeHAyeTcd [AeJIaTh 4Yepes
15—20 cm. 3aTem cagsaTcsa Ha 6peBHO, CBEIITHBAIOT HOTH U
IPHUCTYIIAIOT K BEIOOpKe (yaaleHuI0) ApeBeCHHEI, IpUaa-
Basg masy HYXHYI0 ¢dopmy. YUToOB He OTKJIOHATHCHA OT
Tpebyemoit ¢opMEI masa, M3rOTOBAAIOT INAOJOH ¥ UM
[IPOBEPAIOT NPABHJILHOCTE BEIOOpKH. PaboTy BeayT Tak:
CHaYaJja TOIOPOM CKaJbIBalOT APeBeCHHY, T. €. e OCHOB-
HYI0 Maccy, a 3aTeM BBIIOJHAIT 3a4YUCTKY, cpybdas TOH-
Kyio meny (puc. 17).

IIo mepe Bo3BezieHNA cpyDa HUIKHUE BEHIIBI YAAJIAIOT,
a 2—-3 BeHNDa, JexalmMde HAA HWUM, OCTABJIHAIOT.
OcraBmiuecs BeHIIBI JOJIXKHBI OCTABATHCSA CTPOIO I'OPH-
30HTAJIbHBIMHU U BepTHKaNbHBIMH. Ha 3THUX BeHIIaX BO3-
BOAAT CJEAYIOIIHe BeHIIEl U II0 Mepe HMX BO3BeJeHHs
HUYXHHE BEeHIIbl CHCTEeMATHYECKHN yAaasaiT (Aas yao0-
crBa pyoru cpyba). Takum obpasom Bemercsa pybka
cpyba «B yrojsi» Ha BCIO I'’MIYOHHY OyAyIIero KoJjoaia.

Pybra cpyba «& nany».

IIpu pybke cpyba «B jany» (cM. puc. 8) yriaosoe coemu-
HeHue Dojiee TpyaoeMKoOe, YeM IpH pyoke «B yroy». IIpu
9TOM TPEABABIAAITCS TMOBBIIIeHHBIe TpeboBaHwa X
MCIOJHEHUIO HIUTIOB YIJIOBOI'O COEMHEHN A, TAK KaK IIDH
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HeKA4YeCTBEeHHOM IIPHMBIKAHHHE OJHOTO IIHNA K APYTIOMY
oOpasyTcd HeIJIOTHOCTH, Yepe3 KOTOphIe B BOAY MOI'YyT

MONAaJlaTh Pas3:KMIKeHHBIM IPYHT, IIEeCOK M BelecTBa,

yXyAOIalnAe Kad4ecTBO BOJIbI B KOJIOAILE.
IIpucrynas K pyOKe cpyba «B jpamy», KaKIbld KOHEI]

6pesHa Ha anuHe 1-1,5 1maMeTpa oTeChHIBAeTCA HA YETHI-
pe KaHTa, Ipuzasas OpeBHY (opMy KBaApaTHOro dpyca

COBEpPLIEHHO OJUHAKOBOI'O CeYeHHu . :

Ha xaxgoM oTecaHHOM KOHIe OpeBHA pasMe4aloT TOJI-

MIAHY KaHTa. 3aTeM TOopell U BePTHUKAJIbHbLIE CTOPOHBI
OTeCcaHHBIX KOHIIOB JleJIAT HA BOCEMb PaBHBIX YacTed U
yepes TOYKH JeJIeHUs MPOBOAAT JHHUH, NapajulejbHbIe
OTeCAHHBIM CTOPOHAM, ¥ METAT IOJy4eHHbIe pedpa OyK-
samu AB, BT, [I1E, #3 (puc. 18). Ceepxy u cHU3y Ha pedpe
AB orxnageiBaioT mo 1/g wactu, Ha pebpax BI' u [IE —
o 2/, uacru, Ha pebpe K3 — 3/g yacTu. 3aTeM HaMe4eH-
HBIE€ TOYKH COeAUHAIOT IPAMBIMA JIUHUAMU U MOJYIaIOT
peGpa «jansi», pasabie 10 AB — 6/, mo BI' u IE — 1/g m
mo K3 — 2/5 cropoHsl Opyca. OCTOPOKHO U aKKYPaTHO
cpesaioT JIMINHIOK APEBECHHY, IOJYYaloT «Jamy». ITO

Puc. 17. Buipybia nasa
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Puc. 18. Ipasuavnan gpopma aanst u ee nocmpoernue

«JIama» JJigd BHYTPEeHHe#H CTOPOHHI cpybda co cTecaHHOM
cropoHoi. [lyIA HAPY>XHOM CTOPOHEI cpyba <«Jiany» geJja-
0T aHAJOTUYHO, HO TOJIBKO B CAMOM YyIJIy HEMHOI'O CTe-
chIBalOT ApeBecHny (puc. 19). Ilocae nocTpoeBusA «JIamnbl»
pa3sMedaloT U BhITEChIBAIOT 143, TAK JKe KaK 1 IIpu pyoke
«B 00J10». BuinmosiHeHue «jaanei» Takou Gopmsl Tpebyer
YMEHHS ¥ OIpe/ie/IieHHBIX HABLIKOB, HO TaKoe COeJInHe-
HHe BeChbMa IIPOYHOE M BLIHYTH M3 HEro 6peBHO NPaKTH-
YeCKH HEBO3MOYKHO.

Kpome paccMoTpeHHBIX cIOCOD0OB yIJIOBOM BA3KHU CPY-
00B yacTo mpuMeHAT OoJjiee MpoCThIe, YKa3aHHBIE HAa
puc. 20. 9™ cpyObl BRINOJHAIT U3 OpycKoB uin OpeBeH
M [JIACTHH, HO ¢ 00A3aTeJIbHOM IOCTAHOBKOM IIIUIIOB HIIH
KPYIJIBIX Hareje#, BBINOJHAEMBIX M3 Cyxoi ayboBon
JIpeBeCUHBI.

TexHonozus yz2n06020 conpaxcenus npu pybxe cpybos
13 OpYCKO8.

Bpycku moJsiygarooT nyTeM ONMJIMBAHAA Ha NHAJOpaMe
OpeBeH Ha 4 kaHTa. Te cTOPOHBI OPYCKOB, KOTOPEIE TIDH-
MBIKAIOT APYTr K APVIV B cpy0e, a TakKe cTOPORY, ob6pa-
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IeHHYI0 BHYTPE cpyba, Heo6X0AHMO TIIATEJBHO OCTPO-

raTh 4 oTyrosaTh, TAaK YTOOBI OHH KaK MOYKHO ILIOTHee
IIpUJIerajn Apyr K Apyry.

Py6ka yria cpyba ¢ KopeHHbIM munom (puc. 20 a)

3aKJIo4YaeTcsa B cjaeayiomeM. B yrioBeIX COeIHHEHHUAX
3apaHee IIPOCBEPJIHMBAIOT OTBEPCTUSA OJHO IOJA APYTHUM,
4100l MOKHO OBLJIO OJHUM HAreJIeM COeJUHUTH HECKOJIb-
KO pAfoB OpyckoB. [ljis cKkpenyieHHa OPYCKOB (BEHIIOB)
10 BBICOTE NMPUMEHAIOT KPYIJble JepeBAHHbIE Hareju
nuaMmerpoMm He MeHee 30 MM M3 TBepABIX IMOPOX JAepeBa.
KopeHHOH XM BEINOJIHAKT CJIEAYIOMUM 00pasoM: CHa-

yaJjia ero BeIpe3aloT Ha OAHOM KOHIle Opyca, 3aTeM BhIpe-

3aHHBIA IIHAI IPHUCTABJIAKT K Apyromy Opycy, o0BoAAT
ero KOHTYPHI KapaHJaIloM, JeJial0T COOTBETCTBYIOIIHE
IPOIUIIBI ¥ BHIOUPAIOT uIHIOI ApeBecury. Illun Heob-
XOAMMO BBIIOJHATHE KaK MOYHO ILIOTHEE.

Py6bka yria B moJjiiepeBa Ha Harejdax M BCTABHBIX
munax noxkasasa Ha puc. 20 6.

Ilpu coegmHeHMH B HOJi/lepeBa CHadajia HamMeudaioT
PHUCKH AJSA [IPOIWJA APeBEeCHHbI KaK BAOJH Hee, TaK U
ponepeK, WK JJIA ODpOoNujia NONepeK M IOocHeAyIomero
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Puc. 20. Pybka yena:

63 KOPSITHOrS INna; B — coelMHEHWe CTeH cpyDba OIHMM HarejieM
Tpex 6pyceeB; T — NOCTIHOBKA B OpyCchs CTEH PeeK; I — COENMHEHHC

yI7la Ha IIMOHKAX
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CKaJIbIBAHUSA JAPEBEeCHHBI BA0JIE C COOTBETCTBYIOIIEH
nocyieviomnei noareckoi. BecraBieHHBIH HA HECKOJBKO
OpyceeB HareJib TaKKe CBA3bIBaeT BeHIIbI.

CoenuHeHHEe CTeH cpyba Ha HareJsx MOKasaHO HA puc.
20 8, rne OMHUM HareJjieM CKpeIrjieHsl Tpu 6pyca. MoxkHO
CKpenHuTh B 6oJiblIee YHCJIO OpyCcheB, JOCTATOYHO HMETh
cBepJja (6ypoBa) ¢ 60jee ZIUHHON HOMKOHM.

Jins ymMeHbIIeHHA NpPOCAYMBAHUA BOABI M T'DYHTA
MeXAy OpyChbAMHE IO UX AJIMHE HHOT/Ia YCTPAUuBAaIOT a3kl
WJIM IIIYHTBI U BCTABJAAIOT TyAa PEMKH, KOTOPbIe JOJMK-
HbI BXOJHUTH B I1a3kl KaK MOKHO 1ioTHee (puc. 20 2). llpn
COUPSAYKEeHUH YIJIOB Ha mnoHKax (puc. 20 0) B Opyceax ¢
TOPIEBLIX CTOPOH BHIOMPAIOT Ma3bl U BCTABJAIOT INTIGH-
KH, KOTOpHIe JOJIXHBI IJIOTHO BXOJAHUTH B 1a3s.

Ilns 6os1ee HANEIKHOTO 3aKPBLITHSA 1a30B OT HIPOHUKHO-
BeHHS 4Yepes3 HUX BOJABLI U I'DYHTA C HAPY>KHOM CTOPOHBI
OpyckoB cHEUMAIOT (pacKu rayomHoi mo 3—4 cM, KOTOpPbBIE
3aI0JIHAIOT IO X0V BO3BeJleHUA cpyda B KOJIOAIE KUP-
HoM rauHOM. Ila3el pekoMeHAyeTCsa 3aMa3bIBATH 3aII0[-
JIAIO ¢ OpychbsaAMH, 4YTOOBI 'PYHT IIPH ONYCKAHHUH BEHIIOB
He BhIOHpAaJ rNIMHY U3 nasos (puc. 21).

Puc. 21. Yempoiicmeo naza é bpyckax 043 3anoaHeHuA 2AUHOU:
| — na3 ¢ packamu; 2 — raMHAa
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BanmMmanue

Kark yike BbIllle OTMEYaJjOoCh, KPaACHTh JepeBsH-
HBIM CPY0 MM NPONMUTHEIBATE JAPEBECHHY IIPOTUBO-
| T'HUJOCTHBIMH COCTABAMH HJHA AHTHUCENTHKAMH
KaTeropu4yecKu 3ampelgaercsa H3-3a SANO0BHUTOCTH
OCJeHUX.

Cnocobbl MOHTaXa KOAOALCB C ACPeBsHHbIM CPYOOM

TexHo02uL MOHMANCA KOLOOUEE cCOCMOUmM U3 caedyio-
wux onepayui:

* PBITHE IIAXTHI C YAAJEeHUEeM I'PYHTA;

- cOOpKa M3roTOBJIEHHOTO AepPeBAHHOr0 cpyda;

+ OIIYyCKaHMe B maxTy codopagHoro cpyoda.

Taxum o6pasom, crIocOOLI MOHTaMKA KOJIOALIEB 3aBHCST
OT TJIVOMHBI KOJIOAIA U COCTOAHUA IpyHTa. CIOMKHOCTH
MOHTAXKAa KOJIOJAIeB 3aBHCHAT YaCTO OT HelpeABHu/IeHHbIX
VCJOBHH 3eMJASHBIX paboT Npu peIThe HIAXTHI, TAK KaK
COCTOSHME TPYHTa Hempeackasyemo. Yacrto pabory
VCJIOMKHAET HACBIIIEHHOCTh 'PYHTOB BOJIOM.

MoHTa>X KOJIOJAIEB B IpeABAPHUTEJBHO OTPLITYI Ha
BCIO INIVOMHY IMIAXTY — 3TO CAMBIM IIPOCTEMIINM c1IOCOD U
OH BO3MOKEH IIPH MEeJIKOM 3aJleraHU# BOJAOHOCHOIO CJIOsA
1 B MJOTHBIX rpyHTax. KoHeuYHo, maxTy MOKHO paspa-
DaThIBATh M B PBIXJIBIX I'PYHTaxX, HO Torjga Tpebyercs
VKPEILIATh CTeHKH IMAaXThl OnaayOKoi, a MeXay cTeHa-
MH CTABHUTH IIPOYHBIE JepPeBAHHEIE paMbl, YTOObI IIOJIHO-
CTHIO IIPEeAVIPeauTs Oocbinanue rpyHTa. Haubosee 1eJe-
coobpa3Ho paspabarTeIiBaTh TaKHe IMAXTHI C MOMOIIbIO
seMJIEPOHOH TexHHUKH. MoxKHO usbexkaTh OCHIIaAHUE
CTeHOK IIAXTHI, cAejiaB 00JibIIe OTKOCHI.

ITocse OKOHYAHMA PBIThA IIAXTHl IHO BEIPABHUBAIOT,
OTKa4YHuBadA IIPH 3TOM BOJY, AeJa0T NIPUAOHHBIN GUABTD,
BLICTHJIAA JHO 'DABHEM, rajIbKOI BliepeMemnIKy (TOJIIH-
HOM 15—20 ¢cM) ¢ IPOMBITEIM KPYIIHBIM PEYHBIM IIECKOM.
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Ecnau rpyHT gHa cnabblii, To IO mepBBIM BeHell cpyba |
NOAKJIAABIBAIOT KAMHH-IDJIUTHAKH II0 BO3MOXXHOCTH

OoNBIINX pasMepoB, 4YTOOEI B JajbHEHWINEM Mpeaynpe-
AUTH onyckaHnue cpyba. IlepBeiil BeHel yCcTaHABIUBAIOT
CTPOro rOPU30HTAJBHO, 4 4YTOOBI OH HE BCILJILIBAJ OT
BOJIBI, KOTOPYIO He yCIeBaXT OTKAYUBaTh, CPy0d MPHTDY-
xxaloT Oamnacrom. Ha mepBeiil BeHell YKJIAALIBAIOT BTO-
pPOM, TPETHUH U T. A., IPH 9TOM Ka Kbl BeHeI] IpUIIpec-
COBBIBAIOT yIapaMH JepPeBAHHOI'0 MOJIOTKA U IIPOBEPAIOT
BePTHKAJBHOCTH Cpy0a 1o BCceM 4eThIpeM yIJiaM.

Ha 3zamerky

Eciu Boia nocTynaeT yepe3 JHO KOJIOAIA, TO IIBhI
MEey BeHIaMH IIPOMAa3LIBAIOT MATOM XHUPHOH
IJIMHOM 3aIoaInIo ¢ OpeBHAMH.

Eciu Boza mocTymaeT 4depe3 CTEeHKH B HMIKHEH
JacTH cpyba, TO B masax IPOCBEpPJIMBAIOT OTBEp-
CTH#A, Yepe3 KOTOphIe Bojga OyaeT MmOCTYIATH B
kosiozen. Ilpu aToMm masel rTHHON He mMpoMAas3bIBa-
IOT, IIPOCTPAHCTBO MeXXKAYy cpyOOM H CTeHKaMu
IIaxXThI 3aCHINAIOT 'PaABUEeM HUJIH IebHeM cjoeM He
MeHee 20 cm. ItHM ofecmeumBaeTcs XOpoIlnas
QUABTPALIMA IOCTyHaloIeil B KoJojen BOIEHI.
3acheINKy feJsialoT Ha 25 ¢M BhIlIe YPOBHA BOJBI B
KoJsoane. B nansHeinmeM nassl IpoMasbIBAIOT IJIH-
HOM M 3acChINIAI0T BHIHYTHIM I'DYHTOM C TIHATENb-
HBIM €ro YILIOTHEeHHeM nyTeM TpamMboBaHusa.,

ITpu MOHTaKe KOJIOALEB 9TUM CIIOCOO0OM HYKHO JeJIaTh
3aJI0TH. 3aJIOTH — 3TO KOrZla KOHI[bI HEKOTOPEIX BEHIIOB
IenaT AJUHHEee ocTadbHBIX Ha 30-50 cm. Baaromaps
3aJIoraM O4YeHb yA00HO NIPOU3BOAUTE PEMOHT WJIH 3aMEeHY
pa3pylieHHBIX BEHIIOB HAa HOBBIE. 3AJIOTH YAEPXXHUBAIOT
cpy0 CTPOro Ha OHOM YPOBHE U He Jal0T eMy BO3MOYKHO-
CTH CaMONPOM3BOJBHO onyckKarbcsg. OOBIYHO 3aJIorH
ycrpausaioT yepes3 4—6 Bennos (puc. 22).
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Puc. 22. Yempoiicmeo 3ano2o06:
| — KaMeHb WIM J0CcKa; 2 — KJIHH; 3 — OpeBHO

IIpu »sToM cmoocobe BosBegeHuss cpyba BeHIIBI
ONYCKAKTCHA OT/AEJbHBIMU JeTaJAMH UJIH COOpaHHBIMH.
Kaxaelii yI0KeHHBIH BeHell BO m3berxaHue obpasosa-
HAA HEIJIOTHOCTEH OIpeccoBbiBaeTCA yaapaMu Jepe-
BAHHOI'O MOJIOTKA.

[Tpu onucanHOM crioco0e BO3BeJeHHA KOJIOANA MeXIy
cpyOoOM U rPYHTOM (KOTJIOBAHOM) OCTAeTCA BBEPXY 00JIb-
uroe npocrpasnctso. Ilocisie Bo3BeneHusa cpyba aro mpo-
CTPAHCTBO 3aCHINAIOT 'PYHTOM, THIATEJbHO TPaMOYIOT H
BEIPABHUBAIOT IOBEPXHOCTh TAK, YTOOBI BO BCE CTOPOHBI
oT cpy0a OBLII YKJIOH JJifg OTBOJA aTMOC(HEpPHBIX 0CaJKOB.
HenarenbHO CIJIAHNPOBAHHYIO IIOBEPDXHOCTH 3aChINATh
MATOM XUPHOM TIJIMHOH M IMOKPHITH JUOO OETOHHBIMH
ILJIATAMHA, JH00 MOHOJHUTHBIM DeTOHOM. '

Cnoco® MOHTaka KOJOAIEB C HapaljuBaHHeM cpyoda
ceepxy. IIpu aTom criocobe cpyd HapalMBarOT CBEPXY MO
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Mepe yaajJeHus u3-noj Hero rpyara. Cpy0o nmoj aelictBueM
CBOEU TAMKEeCTHU ONyCKaeTcsa BHH3. ITOT CIIOCOD peKoMeH-
AyeTcs MIPUMEHATH B KOJIOANax riryonHo#i cBoimre 40 M.

HuxHuM BeHell MJIM ONYCKHYIO pPaMy BBINOJHAIOT
HEeCKOJIbKO 0oJIbIIIero pasmepa, 4eM OCTAJIbHBIE BEeHIIbI.
OnyckHasa pamMa UMeeT pexyiiue 3a0CTPeHHbIE KPOMKH.
BMecTo KpOMOK 3Ty paMy 49acTo CHAOKAIOT peXyIHM
HOXXOM H3 TOJICTOHM JHuCTOBOM craau (puc. 23). Hox
obJsieryaer cpesaHue I'pyHTa M cpy0d Jierde omyckKaeTcs
BHH3.

Coser

IIpu onyckanuu cpyba NOCTOAHHO NPOBEPAIOT
OTBECOM BEPTHKAJIbHOCTH CTEHOK IO BCEM yrJaM.
Ilepexoc cpyba He momyckaercs. I'pyHT pekoMeH-
AyeTca BEIOMPATH TaK, YTOOEI MEXKY HAPYKHBIMH
CTOpPOHaMH cpyba u rpyHTOM OBLIIO He0OJIbIIOe IIPo-
CTPaHCTBO.

=)

HD,EPHBETL I'PYHT B 3TOM CJiy4dae peKOMeHIAyeTCHd Ha

3—-4 Benna. Ilnsa ymob6crBa B paboTe cHaudaja CJeLyeT

BBIPBITH BHYTPH cpy0a amy” rayomnnaoi 50—-60 cMm, a 3aTem
MOAPEIBATE I'PYHT Hoj cpybom, KOTOpeIA cobHparT B
BEIPBITOH siMe, ¥ MOTOM yaasasaoT. Kpome Toro, eciix amy
POIOT IOCTEINeHHO OT cepefHHBI KOJOAIA K CTeHKaM
cpyba, To 3adacTyioo cpy0d cBoell THMKECTBIO cpe3aeT H
BBIJIABJINBAET U3-II0J CBOHUX CTEHOK I'PYHT, CCHITTATOII M-
cAd B AMY, KOTOPBIA 3aTeM YIAJIAIOT.

OnyckHoO# crocob ycTpoiicTBa KOJIOANA 3aKJII0YaeTCH
B caepyiomeM. PoioT KoTioBaH ruybuHO# 3—6 M miam
0oJsiee. I'DyHT BBIHUMAIOT U YAAJNAIOT OT KOJOAIIA HA pac-
crosHue He MeHee 10 M, yTOORI B JajbHeMIIIeM OH He OKa-
3bIBAJI JaBJ€HHA HA IIOYBY.

IIHO KOTJIOBAHA THIATEJIEHO BEIPABHHBAIOT, YTOOBI OHO
OBLIIO TOPU30OHTAJIBHEIM. ¥ CTAHABJIMBAIOT IEePBEIi BeHeI|
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Puc. 23. Onycknasn pama cpyba:
a — paMa; O — pexXyumHii HOX

cpyba Wi OIYyCKHYIO paMy, BEIDABHUBAIOT 10 rOpMU30H-
Talu ¥ Ha Hee Iocjae0BaTeJIbHO MOHTHPYVIOT OCTAJILHBIE
BEHIIbI, TIIATEJbHO OIIPECCOBBIBAA KaxKaoe 6peBHo. Tak
BOBBOJAAT CPyD M0 YpoBHA 3eMun. IlocJie 3TOro Bce maskr
cpyba MexAy BeHIaMU 3alOJHAIT MATOMH SKUPHOH I'JIK-
HoM. OOMH—BA HUKHUX BeHIA JeJaloT 0oJiee TOJICTEI-
MH, 9TOOBI 9TO yUIMpeHHe NPUXOAMJIOCH HA HapYyKHYIO
CTOPOHY. JTO COXPaHAET INIMHAHYIO CBA3KY OT BHITHDA-
HUS I'PYHTOM BO BpeMs NPOXOKJEeHHs IO HeMYy cpyoa.
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CoBpeMeHHbIE CHCTEMbI BOAOCHAOKEHMS

3aTeM BHIIOJHEHHBIH CPY0 YKDEIUIAIOT ¢ BHYTPEHHEe!
CTOPOHBI TOJICTHIMM AOCKaMH, NpHOMBafg MX B YIrJax

cpyba K Ka)aoMmy OpeBHY AJMHHBIMHU I'BO3AAMH. 910 HE
TOJBKO VEKpeIideT cpy0, HO H He IIO3BOJIAET eMy pa3o-
pBaThCA BO BpeMsa ONyCKaHHHA. Ecnau BepxHfAs 4YacThb

cpyfa CHJIBHO 3aXKMeTCS OCHINAIIIMMCH TPYHTOM, a

HUJKHAA IIPOM3BOJBHO ONYyCTHTCH, HHXHHEe BE€HIIbI

HYXHO YKPEIUTh CTOMKAMH C NOAKJINHNBAHIEM, gTOOBI

OHH He onyckauucsk (puc. 24), yAaNUTh I'PYHT C BEPXHUX
BEeHIIOB ONYIEeHHOro cpyba u myTeM HarpyskKH Ha BepX-
HH cPy0 ONMYCTUTH €ro Ha HUMKHUM.

IIpoBepka cpyba Ha BePTUKAJIBHOCTh U €r0 HCHpaBJie-
Hue Tpebyer MHOro Bpemenu. I'opaszio yno0Hee ONYCTHATH
cpy0 mo HanpasasomuM. C HAPYHHBIX CTOPOH cpyba mo
ero yrijiaM KpensaT TOJICThbie JOCKH, 3abuBasg I'BO3OHU B

Ka)kablid BeHel cpyba. s HaAeKHOCTH KpeleHHA :

cpyba IO KaKAoil ero CTOpOHEe CTAaBAT AOIMOIHUTEIBHO

1"
F

Puc. 24. Vemanoexa cmoek nod cpyo:
| — croiika; 2 — KiH, 3 — cpyd
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HanpasJgomue. Bee 810 npugaer cpydy 0c060 KeCTKYIO
KOHCTPYKIHIO. BeHUbl VYKJIaABIBAIOT MEXIY 3THMH
Hanpasasomumu. Ilocae sroro Boxpyr cpyba xnagyr
TOJICTBIe OpeBHaA, KOTOPHIE BILIOTHYIO AOJMKHBI IpHJIe-
raTb K HaIpPaBJAAOIIUM. 3aTeM B yriel, o0OpasyeMsbie
OpeBHaMH, 3a6MBaIOT AJMMHHEIE IPOYHEBIE KOJBA TOJIILH-

Ho# He MeHee 8—10 cM. Bee fononHanTEIBHO 3aKPEIIAIOT
crobamm.

Mexny sTuMu OpeBHAMH H ABHMIXKYTCA NPHUOUTEHIE
Hanpasasomue. Takum o6pasom cpybd onyckaOT BHUS
CTPOTO BePTHKAJBLHO (puc. 25). Hanpasasgmoliye ocTaor-
cs B rpyHTe. EAiHCTBEHHOE UX HeyHoOCTBO B TOM, YTO BO

BpeéMsA 3aMeHbl CTHUBIINX BEHIIOB HOBBIMH INPHXOAUTCH
BbBIIIMJIMBATD H HAIIPpABJIAKIIIHE.

I

Puc. 25. Yempoiicmeo nanpasasiowux 0aa cpyba:
| — yriioBble HanpasnAloOUMe; 2 — CpeiHAs HATIPAB/ISIONIAS
3 — 6peBHO; 4 — KOJI; 5 — CKOOBI
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Ilocie NOArOTOBATENIBHBIX MEPONPUATHH IIPHUCTYIIA-
IOT K BEIOOPKE I'PYHTA U3-II0J CTeHOK cpyda u ero yaaje-
HUI0. B 3TOoM cmocobe 1Mo cpaBHEHHUIO C MEePBBIM IIPHUXO-

AUTCA BPYYHYIO PBITH 0] CPYOOM I'DYHT U yAAJIATH €ro

NPAaKTHYECKH PYYHBLIM CIIOCOO0M C IIOMOIIBI IOPHU30H-
tanpHOro Bopora (puc. 26) miam BePTHKAJBHBIM BOPO-
TOM-KODecTaHOM.

Pa6GoraTe B KoJOAIle MOr'yT He 6oJiee ABYX YeJIOBeK.
B xoaoaie paboune BBEIIIOJHAT JBe OnNepanuu: Bpy4-
HYIO JIOMATAMHM POIOT I'PYHT M HarpyKalwT UM IOCYAY.
[Tocyay ¢ rpyHEToM noaaumaioT BBepx. Ilocne ocso-
00JKIeHUA OT 'PYHTA ee CHOBA ONYCKAaIOT B KOJIOJeIl 3a
HOBOH IOPIIHEeH.

ITocyay ¢ rpyHTOM MOJKHO JIBUTaTh IO IEHTPY KOJIOA-
na, HO JyYllle CMECTUThH ee ONM)Ke K OJHOM CTOPOHE
KoJsioaua. Bo BpeMsa mogbeMma rpyHra pabouue, HB.KD,[[H:
[muecs B KOJIOAIE, AOJXKHBI CTOATH B IIPOTHBOIOJOMXKHOU
cropore. Kareropuyecku sanpelnaercsd HaXOAUTHCA IIOJ
[IOCY0M BO BpEMA €€ NoJ’beMa UJIN OIIyCKaHus.

Puc. 26. Yempoticmeo wampa ¢ 3aceinkoi npocmpakcmea:
1 — 3amuMTa mebHeM (rpaBuUeM, TIECKOM)
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Wuorga cpyb nepecraer onyckarsesa. Moer 6bITH OH
JAKJIMHUBaeTCA I'PYHTOM HJIH [OONAaJaeT Ha O00JIBIIO
iKaMeHb. Kciu BO3MOKHO, TO KAMEHb MJIH IIOJTHOCTHIO YOU-
PAXOT, HJIH CKAJBIBAIOT €ro 4YacTh. KCJIHM U MOCJEe 3TOro
Cpy0d He omyckaercs, To paboTalNMX B KOJOALE MOTHH-
MAaKOT HaBepX, yCTPauBalT Ha cpy0de HACTHJI M3 TOJICTBIX
JIOCOK ¥ HATPY’KaloT DAJLJIacTOM JI0 TeX IIOp NOoKa cpyb He
CABMHETCHA C MECTa U He CTAHET OYCKATHCH.

Cmocob MOHTa)ka KOJIOAIEB METOMOM IOABEeIINBAHMS
BEHI[OB CHH3Y cpyba — aTo caMbIil TAKEJBIA B MaJonpo-
U3BOAHUTENBbHBIN CII0CO0. 31ech NPHUXOAUTCH HE TOJBKO
IOAKaOBIBATE 'DYHT, YAAJATH €ro U3 MIaXThl, HO He00Xo-
JIUMO OAKJIANBIBATS 10/ HU3 cpy0a OpeBHA MM MJIACTH-
HbI, @ YTOOBI OHU He MaJajiy, YKPeIUIATh UX CTOMKAMH C
[IOABEIINBAHUEM M IIPHIXKATHEM HX K PaHee YJI03KeHHBIM
BEHIIAM C IIOMOIIBIO PBIYAroB HJIM TAK HA3LIBAEMBIX JIAT.
[To mepe ynanenns rpysTa cToiiku cHUMAIOT, VKJIaJbIBAa-
0T CJHEeAYIOIIUNA BeHeI C HOJXKATHEM U KDeILIeHHeM
croMkamMu M T. A. Camblit nmocienHuit BeHen HIu pamy
YyCTAaHABJHBAIOT Ha OOJBIIHNEe KAMHHU-IIJIATHAKH WIH
OeTOHHBIE IUIMTHI, T. €. DOAKJAAKHA. Mexkay noaKianka-
MU 1 BeHIAMH cpyDa 3a6MBaIOT KJIMHBA. DTO HEOHXOAH-
MO JJIAA TOTO, YTOOBI IPUIKATH BEHIIbI, HAXOAAIINECH B
BO/le KAK MOXXHO IUIOTHEe K BepXHeil yacTu cpyba.

[Tocne aToro Ha JHO KOJIOAIA HACKIIAIOT CJIOM rpaBusd
HJIH Ie0HA B IepeMeIIKy ¢ IPOMBITHIM PEYHBIM IIeCKOM,
biaromaps yemy Boja, moCTynalomas co KHa KoJioaua,
Oyzer oTUIBTPOBHIBATECH, a IPH YepIlaHUHM BeJIpOM He
6yzer BBMyYHBaTHCH. |

Croco6 MoOHTaXka KOJIOAIEB B MAJOBOJOHOCHBIX CJIOSX
COCTOMT B TOM, YTO B MAJIOBOJJOHOCHBIX CJIOAX MAJIO BOJKI U
Ui ee cbopa B TOCTATOYHOM KOJMYECTBE HMIKHIOI YACTE
cpyba ycTpausaioT B Buze 1iatpa mv symnda. Ilatep wm
KOJIIAK IIHpe BepxXHeii yactu cpyda ua 50—-80 ¢a. Bruicory
l1aTpa 4aiie BCero IpuHuMaioT 2—2,5 M, 4ToOBI TAM MOKHO
OBLIO HAXOAUTHECA BO BPEMsA PeMOHTHBIX pabor. CHauana
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M3rOoTOBJIAIOT BCe BEHIBI MIAaTpa. 3aTeM POIT KOTJIOBAH
rayousoi 2—3 M. Hem rurybse KOT/IOBaH, TeM Jiere B HEM
B nasibHeimeM paboraTh. BeIpaBHMBAIOT JHO KOTJIOBAaHA,
VKJIAALIBAIOT TIEPBEIA BEHEI|, 4 3aTeéM OCTAJIbHbIE, OCAMH-
Bag oTAenbHbIe OpeBHa OapcukoM. Bce BeHIBI JOJMKHBI
OLITH VJIOMKEHBI TAK, 4TOOBI BepXHMI BeHel ObLI CTPOro
IOPH30HTAJBHBIM. 3aT€M BO3BOAAT BEHIIBI cpy0a TOYHO TaK
e, KaK ObLIO pacCMOTPEHO BHIIIIE.

Coger

Ecyiv BOJA MOCTYIAeT U3 CTeH HUKHEeW YaCTH HIaXThI
WIA BOJOHOCHOI'O CJIOs, TO B IIATPE YCTPauBaloOT
MAJIBIA MATep, KOTOPHIHM JOJIXKE€H OTCTOATH OT CTe-
HOK OCHOBHOI'0O mIarpa [0 BCeM ero CTOpOHaM Ha
20-30 cMm. leranu Majaoro maTpa H3roTOBJIAIT HA
MOBEPXHOCTH, OMYCKAIOT UX BHUS ¥ TaM COOHpAIOT.

[IpocTpaHCTBO MeXAY IIATPaMH N0 Mepe BO3BEJEeHHA
MAaJIOrO IIATPa 3achnaioT mebdHeM, rpaBUeM MU KPyI-
HBIM TIECKOM HA BCIO BhIcOoTy marpa. Majnbii martep
BLIBOAAT BhImie ypoBHs Boasl Ha 20—30 cm wiaun 10 ypos-
Hs IPAMBIX CTEH cpyba Tak, 4T00BI OH ABJAJICA MPOAOI-
JKeHHeM NPAMOJMHEeHHON JacTH cpyda. DriBaeT u TaK,
4TO BOJIa IOCTYIIaeT B KOJIO/IEl] Yepes JHO, & CaM KOJIOAEL]
cBOell HMIKHeIl YacThi0 HAXOoAWTCHA B muniByHax. lipm
9TOM BOJA IIOCTYIIAeT B KOJIOJEI] C HEKOTOPhIM HAlopoM
BBepX. B TakoM ciyyae HeoOX0AuMO YCTPOHUTH MPOTOM-
HEI lepeBAHHBIN ANAK BbicOTO# 40—50 cM ¢ oTBEpCTH-
AMHA B AHUINE, Yepe3 KoTopeie OyAeTr IpoXOoAMTh BOJA.
MUK 3aKpemaAOT ¥ HACHIIAKOT B HETO CHAYas a KPym-
HBIi [TEeCOK, 4 HOTOM Iie0eHb uiau rpasuid. MnenHo Taxoe
pacnoJioyKkeHue QUIBTPYIOIITY MaTepuason crmocobCTBY-
eT TOMY, 97TC CTPYH BOJABI HE NOAHHMAKOT [IECOK B HE 3aco-
pPAIT BOAY. TONMIMHA CI0A IIeCKa 10-15 cm, mebua UIH
rpasua 25—30 cm.
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Baumanue

Ecnu Boja mocrynaer He 4yepes AHO, a yepes GOKO-
BhIe CTeHKH cpy0a, TO B HUX WJIHA PACITHUPAIOT a3kl

l HJIH NPOCBEPIHEAKT OTBEPCTHA.

|
l.
I

Cnocob MOHTaXKa KOACALICB B NAbIBYHaX

IInBIBYHBI — 3TO MeJIKONMecYaHble I'DPYHTHI, CHJILHO
HaChIeHHbIe BOAOH. OHM MOI'yT HAXOAUTHCA Ha J060i
rIy0MHe U CTPOMTEJIBCTBO KOJIOALEB B TAKMX I'DYHTaX
ABJSAETCA CAaMOM TPYAOEeMKOI paboToH.

Konoaups! B 3THX IpyHTAX YCTPaMBAaIOT TaK: pyoAT cpyb
OOBLIYHBEIM CIIOCOO0M M3 OpeBeH WJIN ILJIACTHH H OMYCKAaIOT
€ro B IVIyOb I'PYHTa [0 CAMOr0 ILILIBYHA. 3aTeM QejaioT
3aJIOTH, COCTOAIMe U3 ABYX OpeBeH, a JJif orpakJIeHHud
KOJIOALIA OT IJILIBYHOB C BHYTPEHHEH CTOPOHBI KOJOAIIA
YCTPauBawOT CTE€HBI M3 IINVHTOBAHHBIX [JOCOK IJIHHOM
1,5—-2 M, ronmuao#i 40—50 mM. [locKkn IPpUMEHSAIOT CyXHe,
HaMOKasdA, OHH pa3byxaroT. KoHIBI IINYVHTOBAHHBIX TOCOK
3a0CTPAOT, 4YTOOBI OHU Jerde Bxoaunau B rpysT. Ilpm
3a0MBaHUM IIOYHTOB HeOOXOAMMO CJeNUTh, 4YTOOBI OHH
IUIOTHO IPUMBIKAJIM OAHH K APYTOMY H K CTeHKaM cpyha.
JlJ1a MpOYHOTro Aep)KaHus IMMIYHTOB ¢ BHYTPEeHHEH CTO] 2-
Hbl H INIOTHOT'O IIPUMBIKAHUA K CTEHKaM cpyba HIImyH1 )-
BaHHBIEe CTEHKH IIPOYHO NPHIKXHUMAIOT PACIOPHBIMH Jiep<-
BAHHBIMH pamaMH (puc. 27).

I'pyHT M3 KOJOAIA BHEIHMMAOT OOBIYHBIM CIOCODOM.
[IInyaTOBAaHHBIE CTEHKH OCTAIOTCA B KOJIOAILE WJH BHY-
TPH HUX BO3BOJAAT CPYO HECKOJIBKO MEHBbIIINX pa3sMepoB,
HO BIJIOTHYK NPHUMBIKAKIMHAX K HIOYVHTY. KoHeuHO,
MOYXHO OCTABHTH BMECTO cpyba 1 OJ[HH CTeHKH.

IIImyHTOBaHHBIE OCKH 3a0MBAIOT B 'PYHT KYBAJII0M WX
bapcuxom. YT00bI TOPIIOBEIE CTOPOHBI AOCOK He paszbuBa-
JIACh, HA HUX Tiepe] 3a0MBKOM VKIAABIBAIOT IPOKJIAAKHY U3
AOCOK HJIM IUTACTHH; 10 HUM U IIDOU3BOJAT VAADHL.
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Puc. 27. Konempykuyus wnyHmoeanHou cmerKu

Coser

Ecoim Boza mocTynaeT depes3 JHO KOJOAUA, TO Ha
[He HeoOXOoAMMO YCTAHOBHTH JOHHBIA QUIBTP.
Eciu Boma mocTymaer udepe3 OOKOBBIE CTEHKH
'KOJIONIA, TO B HUX CJIELYeT IPOCBEPJIMTE WM IIPO-
pPyOHTH OKHA ¥ BCTABUTH rPaBUMHEIE (PUIBTDEL.

TpyOHBIE KOJIOZIIBI

TpyOHBIMU KOJXOAIB! HA3LIBAIOTCA IOTOMY, €UTO OHH
UMEIOT KPYyIIyio (opMy ¥ HANOMHHAIOT co0oi TpPYyOy.
M3roTaBaMBalT HMX W3 KaMHs, KHpHOHYa-XejJe3HsdKa,
KepaMUJyecKuX cerMeHToB u OeroHa. Cpok uX CcayKO0bl B
2-3 pasa OGospine AepeBAHHBIX. (CTOHMMOCTH TPYOHBIX
KOJIOAIEB TOPAa3/iC BLIIIE JEePeBAHHLIX, HO OHM HMEIOT
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DoJibLIHE [IPeMMYIIecTBa [epe JePeBAHHBIMHI : COBePIIeH-
HO HEOpPOHHIaeMbl JUUIA BOJAbLI-BEPXOBOAKH M3 BEPXHHUX
CJI0OeB T'PYHTA, a4 IIajKHue CTeHKH JIETKO OYHINATCA OT
CIAMI3HA M 3eJIeHBIX HajgeToB. [VIafKMMH CTeHBI CTAHOBATCH
[ocJjie OIMTYKATYPHBAHHUA HX IeMeHTHBIM pacTBOPOM.
Hiaaky BEINOJIHAOT TAKKe Ha IeMeHTHOM pacTBoOpe.

MarepH1aAbl, MPHMEHACMbIC NPH CTPOMTEALCTBE KOAOCALICE

Kamenv npuMeHAIOT Yalie Bcero OyTOBBIA WJIHA MIPHA-
I0T €My HYXKHYI0 (GopMy ONyTeM NpeaBapUTEJbLHOI'0 OTe-
chbiBaHHA. KaMHAM MOMHO npuaaTtes J00yio dopMy, HO
I BHYTPEHHHUX IIOBEPXHOCTEeH Jy4llle BCero noAXOJ uT
BOTHYTadA dopmMa.

BymoesbLii kameHb — 3TO KYCKU M3BECTHAKA WJIH Iecda-
HuKa. ByT MoxKeT OBITH pBaHBIM (MJIHUTHAK) HJIHA IIOCTE-
agucTteiM. McenonpayeMbll A KIAAKH CTeH OYVTOBBIM
KaMeHb JOJIKeH OBITh YHCTBIM, 0€3 TPeluH, paccJaoeHui
u gpyrux pedexroB. laa yanobcrea B pabore-Macca Kax-
JOTO OTAENBHOI'0 KaMHA He A0JIKHA nmpeBblmaTh 50 Kr.
KadgecTBO KaMHA OIpeneifgOT, HAHOCH II0 HEMY yAAphI
MoJIoTKOM. Ecii KaMeHb U3aeT YHUCTHIN 3BYK M He pac-
ChINIAeTCHA, OH FOJIeH JJiA CTPOUTEILCTBA.

Kupnuy npuMeHSAIOT KPacHBIMA, XOponIo 000KKeHHBIH
W NOKPBITHIM MeCTAMH I'JIazypbpio. TAKoM KHUPIHY OYeHb
IIPOYHBEIM ¥ BOJOHENPOHHUIaeMbIi. BeJiblil CHIHKATHBIM
KUPIHAY IS KJIaJKH KOJIOAIEB HE UCII0JIL3YeTC .

Ilecox pnsi NPUroTOBJEHUA PACTBOPOB IPHUMEHSIOT
YHCTHIN peuHoil. 3arpA3HeHHBIN MeCOK CHMXKaeT Ipoy-
HOCTH 6eTOHHOrO pacTBopa. I1o KPYIIHOCTH 3epeH MeCcoK
OnIBaeT Tpex (hpakimii: MeJIKH, CpeAHUN U KPYIIHBIM.

I'pasuii — menxkue xkaMHH Heboabnioro pasmepa. I'pa-
BHH ObIBaeT mie0OHEeBHAHBLIN, MAaJOKATAHBLIA, AHNEBH] -
HBIA, XOpOIIO OKATAHHBIM, JIEHIAAHBIM W HIJIOBATHIM.
NnuHa 3epeH mMenkoro rpasusa — 0,5-2 cM; cpemgrero —
2—4 cM; KpynHOTro — 4—8 CcM. -
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TOJBKO I'OPHBIX MOPOJK.

I'pasuit u weberb NTPUMEHAIOT B Ka4eCTBe 3all0JIHUTE-

jad B 6eroHax. OHH HOJMKHBI OBITH THIATEJIPHO OYHILEHE]

Y IPOMBITHI. |
Ilemenm OwiBaeT yernhipex mapok: 400, 500, 550 u

600 kre/cm2. -
Apmamypa upencraBasgeT co00i CTalbHEIE CTEDXXHU

pasJiidHOro AHaMeTpa. ApMaTypy H3rOoTaBJIMBAIOT C
pudaeHO TOBEePXHOCTHIO, 4YTO obOecmeunBaeT 0OoJee
[IpOYHOe clienjaesne 6eroHa ¢ apmarypoii. Korga B 6eTon
IJIs1 IIPOYHOCTH BCTABJIAKT ADMATYPY B BHJe OTAEJbHBIX

IPYTKOB WJIM CHEeNHWaJbHO HM3TOTOBJEHHBIX KapKAaCOB,
[IOJIy4YaeTcH yejie300eToH.

Ha 3ameTKy

Ilemenmmubvie pacmeopsl. NPUTOTOBJIAIOT B TaAKOH
MIOCJIEIOBATEJILHOCTH: M3 I[eMeHTa M IIeCKa IpejaBa-
PHTENBHO M'OTOBAT CYXYIO CMeCh, TIIATEeNBLHO IlepeMe-
[IUBasA [EeMEeHT ¢ IeCKOM [0 OXHOPOAHOI'O COCTaBA.
IIpATOTOBJIEHHYIO CYXVIO CMeCh 3aTBOPSIOT BOJOM,
XOPOIIIO IIepeMeIuBaioT, 9TO0BI pacTBOP ObLI OAUHA-
KOBOM rycToTel. YeM GoJibllle EMEHTa B PacTBOpe,
TeM OH ILIaCTHYHee H MeHee BOJIOIIPOHHUIIaeM.

Cocmasev. pacmeéopa Ovieaiom pa3xvie. Hanpumep,
coctas 1:2 o3Havaer, 4To Ha 1 4acTh HeMeHTa Tpebyercsa
2 yacTu necka. IlpouHocTs pacTBOpa 3aBHCHT OT MApKH

neMeHTa M KOoJH4YecTBa IIeCKa, ,Il,ﬂﬁﬂBJIHEMDI‘D Ha OODHY

YACTH IleMeHTa. Pacxo/ pacTBopa 3aBHCHT OT TOJIHIMHLI
IIIBOB ¥ HNIMPHHBI BBIKJIAJBIBAEMON CTEHKH.

Has owmyxkamypusanus HOPHUMEHAIT pPAacTBOp
cocraBa 1:3—1:5. llemeHT HOoa>XeH OBITH CBEIXKHM, TAK
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IlJeGenv — kKaMeHb TAKOM JKe PpaKIuM, KaK U 'PABUM.
ITosxyyaior me6eHs ApoOIeHHEM M'OPHBIX IOPOJ WK KHD-
nu4Ya, TAMENIBIX JOMeHHBIX HnuiaxkoB. IIpu coopyxeHHU

TPYOHBIX KOJIOAIIEB PEKOMEHAYyeTCH NPUMEeHATH mebeHs
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KaK OT AJIMTEeJbHOIO XpaHEeHHs MapKa IeMeHTa CUJMb-
HO CHHXKaeTcda. XpaHUTh EMEHT HeoOX0AMMO B IOJIH-
OTHUJIEHOBBIX HMJHM JAPYTrHX ILJIOTHO 3aBA3aHHBIX MeEII-
Kax, B CyXOM MeCTe H NOAHATEIM OT YPOBHA 3eMJIH He
vmeHee 50 cmM.

Pacxonx pacTBOpa 3aBHCHT OT TOJIIIMHLI IIBOB: HA
KUPIHUYHYIO KJAaAKy ero rpedyerca MeHbIIe, HA KaMeH-
HYIO — DoJibIIIe.

TeXHOAOrHs KAGAKM KOAOALICB M3 KMPNKYa

TonmuHAa CTEHOK KOJIOALA 3aBUCHT OT €ro riIyOHHbI.
HeMm raybrxe Kosozel, TeM TOJINEe AOJIMHA OLITH CTEeHAa
KUPONHYHOU KaanKu. IIpexx e Bcero poT KOTJIOBAH IO/
Konoxen auaMerpoM 1,5—-2 M, rayObunOoit mo 2 M. IlHO
BRIPBITOI'0 KOTJIOBAHA NOJXKHO OBITH CTPOr'0O I'OPHU30H-
TaNbHO. 3abjlaroBpeMeHHO M3roTaABJIMBAIOT TPHU KPYT-
JBIX paMbl HeoOxoxummoro auamerpa — oOvrdHO 1,5—
2,0 m. OgHa pamMa OCHOBHAA, WJIH HUMKHASA, OCTAJIBHBIE
paMbl — IPOMEKYTOYHBIE U BePXHAA.

OcHOBHasA, NN HUIKHAA, pAMAa U3rOTABJIUBAETCH Yallle
u3 Merajuia. Ilo vapy»xHOMY auamerpy oHa Ha 5—-10 cm
OoJbINIe MPOMEXKYTOUYHBIX U 0043aTeILHO 10 Bl OKPYIK-
HOCTH [JOJIXKHA HMEeTh CTAJbHOM HOM, H30THYTHIN IO
(hopMe paMblI ¥ 3aKPeIlJIEeHHBIN ¢ ee HAPYXHOM CTOPOHEI.
JTO caMas THMKeJjasgd M [IPOYHAsd paMa TOJIIHHOH 8-
10 cm, a mIUMPUHON, PABHOM TOJIMHE CTEHKH KHUPIUY-
HOH KJaaku. IIpomMeKyToUHEIe B BEPXHIOK paMhbl M3ro-
TABJAUBAKT B OCHOBHOM H3 JpPeBeCHHBLI TOJIIHHOMN
10 8 cM, & MUPUHON, PABHOH TOJINMHHE KJIAAKH, HUIH
HECKOJBKO MeHbIIe. JTO AeNalT AJA TOro, 94rodbl ocra-
Bajica yrayOjieHHBIN OB (KaMOBKAa), KOTODPHIA 3aTeMm
3aNOJIHAIOT (3aMa3bIBAIOT) LEeMEeHTHBIM PACTBOPOM.

JlepeBaHHBIE paMbl M3roTaBJHMBAIOT M3 HECKOJBKHX
JOCOK OAMHAKOBOM TOJIINHMHEI ¥ CKPENJSIOT I'BO3AAMH,
KOHIIBI KOTOPEIX 00s3aTeibHO 3arubaior.
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IIna yBeJHWYeHUA NPOYHOCTH KJIAJAKH IPUMEHSAIOT
aHKepHI UJIU CTEPKHYU M3 apMATYPHOH CTAIM AMaAMEeTPOM
15—-20 MM ¢ pe3sb0ii Ha KOHIAX.

B pamax mo cpegjHeMy JAHaMeTpPy NIPOCBEepPJIHMBAaIOT
OTBEPCTHSA II0 AHAMETPY aHKepOB: B OCHOBHOM U BepX-
Hell pamMax 1o 6 orBepcTHii, a4 B IPOMEKYTOYHBIX 110 12.
Ilnia aTOrO CpefHHI AHaMeTp paM AeadAT Ha 12 paBHBIX
yacTei (uepes 15°) 1 cBepJAT OTBEPCTHS HA MMOJYYeH-
HbIX MeTKax.

Coser

Ob6sas3aTesbHOE YCJI0BHE, YTOOBI OTBEpPCTHS HA IIPO-
MEXVYTOYHBIX paMax  [OJHOCThI0O COBIAJAJIH.
HenarenbHO H3rOTOBHUTH OJHOBPEMEHHO HYIXKHOE
KOJIMYEeCTBO IPOMEXYTOYHBIX paM (3aBHCHUT OT
AJAHBI AHKEPOB U IJIYOMHEBI KOJIOAIIA).

[Tocse moAroTOBKHM BCEeX MaTEePHAJOB M 3aroTOBOK Ha
3eMJie B OCHOBHYIO paMy BCTABJAKT H 3aKPenJdaioT
6 aaxepos. I'aliky AOJKHBI OBITH OIPOYHO 3aBEPHYTHI C
obs3aTeIbHOM NMPOKJIAAKOM oA HUX manb. BecraBus Bce
6 aHKepoOB B paMy, MOJYYeHHYI0O KOHCTPYKIIHIO OIIYCKa-
IOT B KOTJIOBAaH C TIIATEJIBHO BHpnBHehHHM nHOM. YTOOBI
pamMa BCTajJia CTPOro ropM3OHTAJBHO, €€ MHOTOKPATHO
NIPOBEPAIOT HA INOPU3OHTAJNBHOCTH C ITOMOIIBI0 YPOBHS.
YecTaHOBHB KeCTKO OCHOBHYIO paMy, CBepXy Ha aHKephl
HaJeBalT NPOMEXYTOYHYI0O paMy ¢ HIpeABapHTEJbHO
HaBepHYTHIMH raiikaMu u maibamu. [lanee nposepsior,
yTOOBI AHKEPH! OBLLIH CTPOr0 BePTUKAJBLHBIMHA (puc. 28).
ToapKo mocae THIATEJBHOM YCTAHOBKHA aHKEPOB IIPUCTY -
AT K KEUPNIHYHOM KJaaZiKe KoJsoana. Kupnuuryro Kiaaj-
KV BBINOJHAIOT 0OBIYHBIM criocobom. CHavasia Ha OCHOB-
HYI0 paMy KJaJAyT CJOM HeMeHTHOI'0 pacTBopa cocTapa
1:2—-1:3, paspaBHHBAIOT €ro A0 TOJMIHUHLI 1 cM U Ha Hero
VKJIAABIBAIOT NEPBLIA PAJ KUPIIMYa, CMOY€HHOI'O BOJOI.
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R

Puc. 28. Konempyxuyus uz pam u ankepos

ITepBbiit 1 BTOPO# PABI KJIAAKH COCTOAT U3 THIYKOBOTO
psazna. [lockonbKy Knagka BegeTcs KpyrJas, ¢ HApy KHOIM
CTOPOHBI MEXAY KHPIHYaMH ocTaercsa OOJILIIOH 3a30p,
KOTOPBIN 3aIOJHAIT PACTBOPOM, HO B 3TOT 3a30P MOXKHO
BCTABJIATh KYCKH KHPIHYA. BBUIOXKHB IIOJIHOCTHIO TIep-
BBIU PAJ TAK, YTOOBI MEXK Y KUPIINIAMH He ObLIO IYCTHIX,
He 3aII0OJITHEHHBIX PACTBOPOM MECT, IPHCTYIIAIOT K KJIalKe
BTOPOro pajsa. Kiagka MOXeT BEeCTHCH TAKIKEe THIYKOBBI-
MU pagamMu (puc. 29 a) uiam JIOMKKOBBIMUA PANAMH, KOTO-
pble KJIaAyT MEXAY ABYMA KUPNUYAMH, VJIOMKEHHBIMH
ThiuKamMu (puc. 29 6). Ilpu n060oM BHAE KIAAKH CIEAYeT
oOpamaTh BHUMaHHe Ha NTePeBA3KY IIIBOB.

Baumanue

Yrobsl KIasKa Oblia abCONMIOTHO KPYIJIOH, PeKo-
MeHAyeTCH CAesaTh NIabJIOH B BUAE KOJbIA, COCTO-
AIIEro U3 ABYX IIOJIOBHHOK, CKPEILIEHHBIX MEeXIAY
coboii. IITabyIoH 3aKPEIIAIOT B CepeluHe TOJIIIHHEI
VKJaAbIBaeMoro paaa kupnuuei. Takoe npucioco-
OJileHHe IOMOraeT BBINOJHHUTh KJIAAKY KOJIOALA
Jake TeM, KTO paHbIIe HHKOIJAAa He 3aHUMAJICH
mogo0HOM paboToii.
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Pue. 29. Bapuanmui Kupnu4noit Knaoxu:
a — U3 THIYKOB; 0 — M3 THIYKOB M JIOXKKOB: 1 — 1madJioH;

2 — yIIMpeHHBIA OB M3 LIEMEHTHOID pacTBopa

Bo Bpemsa KJagku KUpHOHYeH IJsA aHKEepPOB, KOTOpHIE
IIOIAaAAal0T B TeJIO KHUPOHUYa, B KUpIHUYe Empyﬁam'r K eJ100

nis npoxona aakepa. IIpocTpaHcTBO MEXAY KUPIIUIAMHU |

A aHKepoM 00s3aTeJIbHO 3aII0JIHAKT PACTBOPOM.
IInss OpOYHOCTH KHPIHUYHOM KJIaJKM PEKOMEHIyeTCs

yepes3 Kaxasle 5—6 pamgoB npokJgaAbIBaTHL B KaajKe 2—

3 paga mpoBOJIOKHM auamerpoMm 3—6 MM, pacnoJaras ee
pPaBHOMEPHO I10 IOBEPXHOCTH KJIANKHU.
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Kiaaky Kupnmda clefyeT BeCTH TaK, YTOOBI MeXIy
Hed U madsoHOM ocraBaJcd 3azop 5—10 mm. Takoe yeiao-
pue oDecnmeynBaeT IOCJHEAVIOIMUM CBOOONHBLIN BBIXOJ
1a0JIoHa U3 KUPNUYHOM Kiaaaxku. Eciu 3To ycioBue He
cobaofaeTcda, TO ImepecTaHOBKA IIAGJIOHA Ha CJeAyIo-
UM PAJ KJIAJAKHA CONPANKEHAa ¢ 3aKJIHMHUBAHUEM I10CIe] -
HEero B KHPIUYHOM KJaJlKe.

Knazgky BeayT He A0 caMoOil IPOMEMXYTOYHON pPaMBI.
IIpesx/ie B Hee BCTABJIAIOT U 3aKPEILIAIOT 6 aHKEpOB B CBO-
OomHBIE OTBEepCTHA. AHKEpa KeCTKO 3aKpeIIAIOTCA B
MPOMEXYTOYHOM paMe C HNOMOINBI0 raeKk ¢ manbamu.
[IpomexkyTOuHYI0 paMy yCTaHABIMBAIOT CTPOrO MOPHU30H-
TaJbHO, PEryJIHPYHA NOPU30HTAJIBLHOCTE PAMBI C IIOMOILIO
raeKk aHKepoOB IIEPBOI'0 aHKEPHOro y3Jjia. BepTHKaJIbBHOCTE
JAOCTUraeTCsA NPaBUJIBHOM YCTAHOBKOM aHKepoB (puc. 30).

KOHCTPYKIIMI0O NPOYHO 3aKPEIUIAIOT, 4 3aTeM IPOIO0JI-
AT KIaAKy U3 Kupnu4da. He foxonsa no nepBoit mpome-
’KYTOYHOM paMbl HA 5 CM M MeHee, KJIAJKy M3 KHpPIHYa
[IPeKpaIanT, a IPOCTPAHCTBO MEXKAY PaAMOil ¥ KJagKoi
3aMOJIHAKOT IIEMEeHTHBIM PACTBOPOM ¢ 1o0aB/ieHHeM B HEro
rpaBusa wWiaHd ImebHA. PacTBop HeoOXoaguMO THIATeNBHO
YILIOTHATH, YTOOBI BHYTPHU HEro He OBLIO YCTOT.

Ha cBexeyJsio)KeHHBII DACTBOP HAJAO MOLMKATH paMy,
4TOOBI OHA KAK MOKHO IIJIOTHEEe K HeMY IIPUJIerJjia 1 CHH-
M&aJia KJIagKy.

ITpu BRINOJIHEHUU NEPBBIX PSAJOB KUPIUYHON KJIaIKK
HeoOOXOAHMO IIpeAyCcMOTPeTh HEeCKOJIbKO OTBEPCTUH WK
0KOH pasmepoM 20x50 cM A BCTaBKU B HUX (PHUILTPOB
13 IOPHUCTOro 0eToHa AJifA MOCTYILIEHHA BOABI ¢ DOKOBBIX
CTOPOH KO.IOAIIA.

INna peMOHTa KOJIOAIIA M OYHMCTKH ero OT 3eJIeHU W
CJH3H B HEro Hajo onyckarscdA. IIpuMmeHeHHe jecTHUD
VAOOHO is HerTyOOKUX KOJIOALEB, AJA INIYOOKHX TPYO-
HbIX KOJIOALIEB PEeKOMEeHAyeTCs YCTPAWBATH CTAJIBHBIE
CKOOBI, KOTOPBIe HAJIE’KHO 3aKPEILIAIOT B KJIaJKe Ha TJIV- -
buny He MeHee 12 cm. PacmonaraioTr cKoObl BpasbexKy

95



CDE,DE.'MEHHHE' CHCTEMbI E{JAGCHESJHEH ke

Ales s L I e

Puc. 30. ITocmanoecka ankepos 6 NPOMeNCYmMouHoi pame
daA emopol 3axeamxu

Ha paccrosHuu 20 cM oxHa OT Apyro# (puc. 31). CKo6HI
He00XO0ANMO TIaTeTbHO IPOKPACHTH B HECKOIBKO CJI0EB
MAaCJAAHOM MJIH IPYToi BOSOCTOMKOM KPACKOM. ’
Ins yMeHbIIIeHUS TPEHUHA MEeXJy IPYHTOM M H..IIE.,I[-
KOI IIPOMEKYTOK MeKJy HHUMKHell paMoifi ¥ mepBhIM
IIPOMEMXYTOUYHBIM KOJBIIOM WHOTAA OGIIIIBAIOT MOCKA-.
MU, pacrojiarad uX BepTHKaabHO. Ho Bce 3T0 menaior
TaK, 4TOOBI JOCKY He Memaan Kiaaake. OGILuBKy ,qnm:a—i%_
MH KeJIATeJbHO IPOU3BOJUTE IOCHEe BHINOJHEHUSA TOM-
HOCTBIO TIEePBOI 3aXBATKH U ee OIITYKATYDUBAHHUA C
HAPYKHOH CTOPOHEKI. [IId BTOrO CIeAyeT BHIKONATE AMY:
MJIM KOTJIOBAH TAKOH IVIyOMHBI M IIMPUHBI, YTOOBI TAM
MOKHO OBLIIO 03 moMeX IITYKATYPHUTh M BBILOJHATH
OOIIMBKY KHPHHUYHOH KJIAAKU. BHYTDPEHHIOI CTEHKY
KUPOUYHOU KJIAAKM CJHeJyeT TIIATEJNBHO OLITYKATV-
PUTH JKUPHBIM II€eMEHTHBIM pacTBopoM. PacTBop npuro-
TABJHMBAIOT KaK I'YCTYI0 cMeTaHy. Ero HaHOCAT 3a OIHMH |
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Puc. 31. Pacnonoxcerue ckol eHympu Koasua

IIpUeM M TIIATEeJLHO pPAa3paBHUBAKIT IIOJYVTEPKOM.
PacTBOp pasraa:xuBalmT CTAJBHOM KEJbMOM, JOMATKOH
WJIU OTPEe30BKOM — HeOOJIBIIOH JIomaTouYKoMi. YeM poB-
Hee U IJiasKe BBINOJIHEHA II0OBEePXHOCTh, TEM Jierde BIIO-
CHAeACTBHH C Hee YAAJAITCA CJIU3b H 3€eJIeHBIH HaJer.
OmTykaTypuBaTh IIOBEPXHOCTH CTEHKH MOMKHO IOCJIEe
TOr0, KaK MEXJY ABYMS KOJIbIAMH BLINOJHEHA NepBas
3aXBaTKa UJIH ApYC.

BBIDOJHUB MITYKATYPKY HA TaK HA3LIBAEMOM IepBOi
3axBaTKe, T. €. MeXJIY OCHOBHOM H IIPOMEXKYTOYHOM
paMaM#i, OPOAOJIMKAIOT BEIEMKY I'PDYHTA, CHCTeMaTHde-
CKH IMIPOBEepPAA BEPTHKAJBHOCTH OIYCKAeMOH KOHCTPVK-
UK. 3aTeM HPHUCTYNAalT K KUPOHYHON KJAaJKe BO BTO-
poii 3axBatrke. ITociie 3T0r0 BEIHUMAIOT I'PYHT M ONYCKA-
IOT KJIAAKy Ha BCIO BRICOTY aHKEPOB BO BTOPOM 3aXBaTKe.
[Tociie onyckaHus Beell 3aXBATKH B TPDYHT NPHCTYIAIOT K
ITYKATVPKEe KJIaIKH.
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Cogser

Kakr ToJIbKO KOJIOAel] JOCTUTHET BOJAOHOCHOTO CJIOSA,
omnpefiesIfAoT, OTKYAAa HOCTYIIaeT Boja: depesd O0KO-
BhIe CTeHKH HJIH AHO. Eciu BoJa mocrtymaeTr dyepes
OOKOBEIEe CTEHKH, TO B paHee YCTPOEHHEIE OTBep-
CTHA BCTABJAIOT (OHUJABTPHI, 4 €CJIH 4epe3 AHO, TO
OTBEepPCTHA B KJaJKe 3aKJjJaAbIiBal0OT KUPIHYOM H
OHITVKATYPHBAIOT, INpeABapHUTeJIbHO OTKa4YaB H3
KoJioana Boay. PacTBop 3a 3TO BpeMsdA CXBaATHUTCAH.
IlemeHTHBIN PACTBOP, HAYAB CXBAaThIBATHCHA HA BO3-
oyxe, IPOAOJIXKAaeT TBepAeTh B BOJeE.

YT068BI KOJIOHEIl B JaJlbHEHIIeM He OIycKaJica Briyo0s,
Heo0X0MMMO MOJJIOKHUTE TIOJ HOM OCHOBHOI'O KOJbIA
OeTOHHBIE IINTHI WM KaMeHb MIUTHAK. OHH JOJIXKHBI
ObITE OOJBIIHX pasMepoB H 3axoauTk Ha 20-50 cMm za
Hapy»XHYIO CTeHY KOJOAIA.

3areM MAHO KOJIOAIIA BBEIYHIIAKT H [eJIal0T JOHHBIH
(unsTp, 3achinas NeCOK C rpaBUeM KW [Mie0HeM TOJIIIH-
HOM 30—-50 cm.

[Tocse BHIMOJIHEHHUA MOJIHOCTBHIO BCeX paboT KOJIOAILI
THIATEJbHO BEIYHIIAIOT, He3HHQUIIHPYIOT BMEeCTe C BOJOM
M TOJIBKO IIOCJIe IPOBEPKH BOJALI HA COOTBETCTBHE Tpebo-
BaHuaM ['OCT paspemaercs e nmojb30BaThCA.

TeXHOAOIrMsA KAGAKM KOAOALICB M3 KaMH#

Kosoansl n3 KaMHA YCTPAMBAaIOT TOYHO TaK JKe, KaK U
KHUPOUYHBIE, TOJBKO KUPIHY BCcerjga ogHOro pasMmepa, a
KaMHHU II0 BeJluuyuHe ObIBaioT pasHbie. YT00BI CI0KUTH
CTeHKY OJAHMHAKOBON TOJIIHHBI, KaMHH He0OXO0ZAUMO
nogo0paTs 1o pasMepy, AJIA 9ero YaCTU4YHO OTKOJIOTE OT
HUX KaKyIO-TO 4acThb, IPHAaB UM TpedyeMmyio popmy.

Menkue KaMHH YKJIAABIBAIOT HA KPyHHbIE WA HAKPHI-
BAKOT KPYIIHBIMH KaMHAMH. B aT0H KiIagke ocoboe BHEMa-
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Puc. 32. Paspes cmenku kamennozo Korodua:
a — NMPOMEXYTOYHbIE KOJIbLIA C aHKepaMH; O — nepeBsa3Ka KaMHeil
MEXIY coboi

HHe HeoOGxoauMo o6pamnaTs Ha mepeBs3Ky mBoB. [ToaToMy
KaMeHHasa KJajKa ropaszao 0ojiee TpyaoeMKas, 4eM KHP-
NHYHAA, IPH 9TOM pacxoayeTrcs ropasao 6osbline pacTBo-
pa IpH KJaJgKe 1 MITYKATYPKe, TaAK KaK KAMHH HepOBHEIE
1 NPUXOAUATCA AeJIaTh MeXKIY HUMHU TOJICThIE IIBHI.

Kak ¢ Hapy»KHOIl, TaK U ¢ BHYTPEeHHEH CTOPOHEI KJIaj-
Ka MoJiKHAa ObITh poBHOM. Eciim ¢ Hapy’>XKHOU CTOPOHBI
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KJIaaKa OyzeTr coCTOATh M3 CUJIBHO BBICTYNAIONIMX KAM
Heil, TO P ONTyCKAHHH B I'PYHT OHHU MOTYT 3aIeNUTHCA
3a HEro W Jjaxke pPaspymuTh Kaasky. ITog6op 1 Kiaagka |
KaMHel MoKasaHsl Ha puc. 32. Jlia BeIAepKUBAHUSA CTPO-
ro Kpyryioi (popMel KJIAAKK U3 KAMHEH PeKOMeHAyeTCs
MCIOJIL30BaTh mabdsmon. Bo Bpemsa paboTel HEO6XOAUMO
BMOHTHPOBATH B KJIAJKy CKOOBI TAKUM e 06pa3om, uTo

1 B KHPOUYHOM KJIagKe.

OmrykarypuBaHue BHYTPeHHEH M BHeNIHeil mOBepX-

HOCTH KaMEeHHOHN KJIAAKH NPOU3BOAHTCA MO TAKOH Ke

TEeXHOJIOT'HH, YTO ¥ KHPIUYHOM KJIAAKH C TOH JUIIb pas-
HUIeH, 9YTO NIPH OIUTYKATYPUBAHNY KAMEHHON KJIAAKH

YBEJIHYHBAETCA pacxo[ pacreopa.

TeXHOAOrMa MOHTaXa KOAOALUCE M3 eAe306eToHa

BeToH — 3TO MCKYCCTBEeHHBI MOHOJIUT, MOJYYaeMbIii B
pe3yJibTaTe 3aTBepAeBaHUsA OETOHHOM MAacCChl, COCTOA-
el U3 CMeCH IleMeHTa U 3al0JHUTeJIel: TecKa, TpaBus

Any medHsa. Ecau B 66TOH YIOKHTEH CTAJBLHYIO apMAaTy-
Py, TO oJIy4aercs »Kene300eToOH, KOTOPBIH BO MHOT'O pa3

npouHee OeroHa. [Ipu ycTpoiicTBe KOJOALEB UCIOAB3Y-
eTCsl MCKJIIOYUTENbHO Ke1e306€TOH, H3rOTOBJCHHbIH HA

nemeHTe He HuxKe 400.

Caemyer 3anoMEMTE

H3061TOK eMeHTa B GeTOHE NPUBOAUT K Iepepac-
X004y mOCcCJeIHero, a HeJOCTATOK YMEHBIIIAeT ero
IJIOTHOCTH, BOJAOHENPOHHIAEMOCTh, MOPO30CTOM-
KOCTh, IPDUBOJHUT K P3KaBJIEHUIO YJIOMKEHHOM apMa-

TYPHIL.

BeronHaa macca moJyxHa OBITH ONMHAKOBOH KOHCH-
creHIUHU. KHoHcHCTeHnUA OeToHA 3aBHCUT OT KOJHUe-
CTBA BHECEHHOM B Hero Boanl. sHecTxkas macca npum
YyKIaJKe TpeOyeT CHJILHOI'0 VILUIOTHEHHA; MJIACTAYHASN

100

ETQBDE'MEHHHE CHCTEMBbI EGADCHESKEHHH

(oTHOCHTEJIbHO Ir'ycras u 6ojiee moABHIKHAA) HYKAaeTCs
B MeHBIIEeM VIIJIOTHeHUH, JIUTad — HOJABMXKXHAA Macca
MOYTH CAMOTEKOM 3aloJiHdAeT opMy, HO ee TaKKe cJie-
ayer yonaoTHATH. IIpum m30bITKe BoAbl OeTOHHAsA Macca
paccjiauBaeTcsa, a IPOYHOCTH DeToHa cHHKaerca. Yem
rymge Macca OeToHa M 4eM CHJIbHEe OHAa VILJIOTHAETCH
(rpamOyeTcs), TeM BBIIIE NPOYHOCTHL OeToHA M HaoboO-
por. JHesmaTrenbHO IOTOBHTh M VKJIAABIBATE 0o0Jee
rycryio maccy. OQHAKO YJIOMKHTE H TIIATEeJbHO VILIOT-
HUTh TAKyI0 MacCy MOJKHO TOJBKO B KPYIHBIX KOH-
CTPYKIHUAX C PeIKO paclIoJioO)KeHHOH apMarypoi. HUem
TOHBbIIIE KOHCTPYKIIUSA U UeM dallle pacliojJio’KeHa B HeH
apMaTypa, TeM ILJIacCTHYHee JoJKHa OBITh OeToHHAA
macca. TakuM obpasom, AJId Kam /a0 KOHKPEeTHON KOH-
CTPYKI MM IOAOHMPAIOT COOTBETCTBYIOIIVIO €l KOHCH-
cTeHIIHI0 DeToHHON Macchl. KOHCHCTeHIIMA MacChl 3aBH-
CHT elle U OT TOro, KaK pacIoJioXKeHa apMaTypa B KOH-
CTPYKIIHH: YACTO UJIH PEAKO.

B mamieM ciaydae apMaTypa pAacloJIOXKeHa He OYeHb
yacTO, HO TOJIOIMHA CTEeHOK o4deHb maja. (10-15 cm).
[ToaToMy HY»XHO IPUMEHATH IJIACTHYHBIA WJIH MTOJIYJIH-
TOH OeTOoH.

B 3aBHMCHMOCTH OT VyCJHOBHH MOXXHO MOHTHPOBATH
NIaXTHBIE KOJOAILI 3 MOHOJIMTHOI'O 3KeJie3o00eTona 1ubo
cobupaTe KOJIOZEl M3 OTAeJbHBIX eJe300eTOHHBIX

KOJIell.

MOHTaX KOAOALICB M3 WeAe306eToHHbIX KoAel (TPpy6)

Komoane: 13 :xese3006eTOHHEBIX KoJell (puc. 33) MOHTH-
pPOBATh 3HAUUTEJNILHO Jierde, YeM BBIKJIAALIBATE HUX U3
KUpIIAYa UM KaMHSA.

BerorHBIE KOJIOAIIBI MOT'YT OBITH CAMBIE IPOCTHIE, Oe3
TAK HA3bIBAeMOro saMKa. YToObl IpU MOHTAXKe OHU He
CABUT'AJIUCh C MECTa, UX CKPEIIAI0T MeX Ay coboit B 4—
6 mecrax craabHBIMH cKoOamu. Il 3TOro B KOJbBIAX
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OCTABJAIOT OTBEPCTHA, a4 KOHI(bI BBICTYMAKMN[UX CKOO

3aru0aT UM 3aKPeILIAIT ralKaMi UJIA CBAPKOM.

B saBucmMOCTH OT INIyOMHBI KOJOJANA KOJbIA NEIalT
seicoToit T0—100 cm npu guamerpe 80—100 cm. Toamuuaa

cTeHOK H—9 ecm. Macca koaern; cocrasasger go 400 kr.

KoJsblia apMUPYIOT CTAJLHOW apMaTypoil pasHOH TOJ-
muHBI. 118 BepTHUKAJIBHBIX CTEPXKHEH B KOoJH4YecTBe 4—
10 mrr. BeIOupaercsa apmarypa auamMerpoM 8—12 MM mam

boJiee, a 1A IOPHM3OHTAJBHBIX CTEDP)KHEH B KOJIMUECTBE

12—-15 mT. apmarypa BeiOupaercs guamerpom 6—8 mm, 7.

€. U3 Hee JeJIal0T IIPOBOJIOYHBIE KOJIBIIA. R'DJIBIJ;E paciioja-

raipT o oKpysKHoctu yepes 60-80 mm u obsasaTesLHO

CKPEeILNIAKT C BEPTHKAJIbHBIMH CTeDXHAMHA EBﬂpRﬂﬁ.

Ha BEPTHEKAJBHBIX CTeDHHAX OejyialT JBa VIIIKAa, 3a

KOTOpBIe IIOTOM MNOAHMMAT KoJabia. llosTomy sTm
CTePIKHHU JenarT Oojiee ANUHHBIMH, YTOOBI MX MOYKHO
Ob1710 OBI COrHYTH B CepeAHHEe IOII0JAM, BBIIOJHHTH
VIIKH ¥ 3arHYTh KOHIIbI TAK HA3LIBAEMOM CKODOYKOIM.
Camoe npocreitinnee koJabio (Tpyba) moxkasaHo Ha puc.

33 a. 9T0 KOJIBILO C ABYMSA YVIIKAMH, 38 KOTOPbLIE €ro mnoj-

HEMAIOT U onyckKawoT. IIlyHKTHpOM nmOKa3aHBI BCTABJIEH-

HBIE ApMAaTYpPHBIE CTEP)KHH, KOHIBI KOTOPBLIX 3arHyThI

ckoboukamu. Cro00uKkH OoJiee HAJEIXKHO VIEpPKHBAIOT

CTepHH B TOJIIE beToHHBIX CcTeHOK KoJabna. Ilocae

YCTAHOBKH KOJbBIIA HA MECTO VIIKH HJIH CINJINBAIOT HMJIH
Cpe3aloT rasoBbIM anmaparom. JTO AeJawT AJdA TOoro,
4yTO0OBI OHHM He MEelIAJIH [JIOTHO IOCTABHUTH HA MECTO CcJie-
AVIOIIee KOJbILO.

Coger

Yr10o0b! YIIKH HEe CHHJINBATE, B KOJIBIIAX YCTPAHBAIOT
Ia3yXH C OTBEPCTUAMU C HAPYIKHOM CTOPOHEI, Yepes
KOTOPBIE 3aTeM 9TH a3yXH 3al0JHAIT IeMeHTHBIM
pacTBOPOM, TIIATEJbHO YILUIOTHHIOT €ro IIPOBOJIO-
KO# ¥ 3aMa3kIBAIOT OTKPBITOE oTBepcTHe (puc. 33 6).
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Roabna MOXHO MOAHUMATE M OIIYCKATH U 03 yCTpOoi-
CTBa YIIEeK, a C OCTABJICHHEM B BepXHeH YacTH KOJIeil
orBepcTuil auamerpoM 10-15 cm, HO Tak, 4TOOBI ATH
OTBEPCTHA NEePEeKPBIBAJINCE M30IHYTHIM BEePTHKAJbLHBIM
CTepiHeM, 00pasylonuM YINKH. OTH OTBEPCTHA HOJIK-
Hbl OBITH pacnoyoxeHsl Ha 10—-15 cM HHXe KpPOMKH
KoJsibla (puc. 33 8). Ha puc. 33 2 noxkasaHsl ABa KOJbIA,
coefHHeHHble CcKoDamMH, a Takke ¢opMa m pa3Mepsl
CK00. _

Huorga xosibna CKPeIigioT CKO0OaMH ¢ 3arHYTHIMA B
BHUZle CKOOOYEeK KOHOaMHu. B 0lHOM KOJbIE 3TH CKOOBI
CTABAT BO BpemMsa OETOHHUPOBAHUA, a B APYI'HX HIPOTHB
9THX CKO0 yCTpauBaloOT MasdyXxu Takou ke (hopMbI, KaxK U
IJIA yIIeK, IPUMeHAs JJIA 3TOro BKJaaasiol (puc. 33 d).

Hna umarorosieHus OETOHHBIX KoOJIell IpPHMeHSETCH
(hopMa, KOTOPVIO HHOI'IA HA3BLIBAIOT ONAJYOKOI, B BHOE
ABYX LOHMJIAHAPOB: HAPYXXHOI'O M BHYTpPeHHero. @opMsl
HU3rOTaBJIHBAIOT M3 AOCOK ToamuHOM 2—-3 cM. [uamerp
(popMBI 3aBHCHUT OT AUAMeTpa KOJbIla H TOJIHMHLI CTEHOK
*ejae300eTOHHBIX KoJienl. [ImaMeTp BHYTPEHHEro IUJIHH-
apa (bOpMBI 3aBUCHUT OT TOJILIHHEI CTeHOK KoJiell (puc. 34).

@opMbl, KAK HAPYKHAA TaK A BHYTPEHHAS, U3rOTaB-
JIABAIOTCHA COOPHBIMM M3 TPeX HMJIH YeTHEIPeX COCTaBHEIX
yacTed, TAK OHHM Jierde CHHMMAKTCH C HM3rOTOBJEHHBIX
Kosen. Jlocku, npuMBIKaIOHe K 6eTOHY, HOJMMKHEI OLITH
ocTpyradel. sHemaTenbHO AepeBAHHEIE (DOPMBI 00HUTH
KPOBEJIbHOM CTAaJIbl0, IIPH 3TOM KOJIBIIA MOJYYAITCH C
DoJsree ryIafKMMHU CTEHKAMU, KOTOPBIE B IIOCJEAVIOIIEM He
TpedYIOT OIITYKATYPUBAHUA.

Yr0o0BI KOJBIIA JIerYe U POBHEE ONYCKAJHUCH B I'DYHT,
Ha [IePBOM WJIM HUJKHEM KOJIbIle [eJlaloT VIIHDPeHHe ¢
HAPYXHOM CTOPOHEI, T. €. VTOJIIeHHEe CTEeHKH B HaAPYXK-
HYIO CTOpOHY Ha 9—10 cM M yCcTaHABJIMBAIOT MeTaJdIude-
cKHe HOXHU. Hoxu nenarT M3 YIJIOBOM CTAJH CO IITHI-
pPAMH, KOTOPEIMY OH 3aMOHOJMUYMBAETCSH B DeTOH.
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Pue. 33. Kenezobemonnbie unu Bemonnbie Koabua
daa yempoucmea Konodyee:
a — KOJIBLIO C TMTOCTABJICHHON apMaTypoii; © — KOJIBILIO ¢ OTBEPCTHAMH
JUIA MOCTAHOBKM CKOD M 1masyxoi /uid 3aKphITHA VIIIEK apMaTyphl;

B — KOJIBLIO C OTBEPCTHSAMM BMECTO VINLEK, I' — JIBA KOJIblIA, CKPEIUIEHHBIE
cKoDaMHM; I — KOJIBLIO CO CKOOaMHM, MOCTaB/ICHHBIMH BITYTPH CTEHOK;
e — KapKac Ui KoJiell; X — KOHCTPYKIIMA BKIAILIIIA JUIA YCTPOHCTBA

Masyx B TOJIIE Konblia: 1 — cepenyHa BKianpiiia; 2 — KpailHue
BKJTIAJBIIIN; 3 — IIITWILKA JUIA 3aleIUVICHNA KPIOJKa, 4 — OTBEPCTHE
B KpaitHeM BKJIANBINIE, 5 — AepeBAHHBIN UT; 6 — r'BO3IM; 3 — paspes
nasyxm JUig yimek: | — yiko; 2 — oTBepCTHE B Ma3yxe; H — YCTPOHCTBO
3aMKa MEXIY KoJibllaMH: | — apMarypa; 2 — nNpocMoJieHHBIH KaHaT;
3 — ¢popma 3aMKa
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Baumanue

MoxHO H3rOTOBHTE KOJILIO ¥ 63 CTAILHOIO HOKA,
NpUAaB eMy KOHycooOpasHyi ¢opmy (3aocTpeH-
HYI0), HO TOrjJia MIPOYHOCTH 0eTOHA CJefyeT IOBHI-
| CHTBh 3a CYeT YBeJIMYeHHUS JOJIA IleMeHTa Ha Iop-
. Wi 0eToHa MJIH 3a CUET MPHMeHeHUu s DoJiee BBICO-
KOM MapKH IIeMeHTA.

BMecTo O€TOHHOIO yIIMPEeHUS MOYKHO IPUMEHUTEL OCHO-
BaHHE KPYTJIOH (GOPMBI B BH/IE KOJIbIIA U3 TOJICTOM ApeBecH-
Hbl CO CTAJBHBEIM HOXOM. TOJNIIMHA KOJBIA IIPHA 3TOM
noJiKHa OBITE He MmeHee 10 cm.

ITpu craboM rpyHTe BO3MOXXHO IIPOMU3BOJIBHOE OMYCKA-
HUe 0eTOHHOM HmIaxXThI, IIO3TOMY HOMAA OO0 BOAOHOCHOTO
CJIOA ¥ ONYCTHUBINHMCH B HETO HA HYKXHYIO IMTyOMHY, PEKO-
MEeHJyeTCcs CHadaJjla YAaJHUTh 'PYHT ¢ KaKoH-TO HeDOJIb-
[IIOH 9aCTH KOJIbIA, 4 3aTeM IOAJIOMKHUTE ITOJ HEero eJre-
300eToHHYI0 IUTY. Ilocie aToro nmociaesoBaTeILHO YKJIA-
ABIBAIOT TAKHUEe ILIMTHI IOJIHOCTBI MOJ BCEe KOJbI0. JITO
[IPEeATCTBYeT MOrPYKeHUI0 OeTOHHOM IaxThkl B I'PYHT.

MOHTaXX KOAOALIEB M3 AMTOTO XeAe300eToHa

MonTaxX KoJIoAIEeB U3 JIUTOrO KeJyie300eToHA B MPHUH-
I[UIIe He OTIHYaeTcsa OT cOOPKHM KOJIOAIEB U3 OTAeNbHBIX
KOJIell,

B nepByro ouepess Ha BHIOPAHHOM JUIA KOJIOAIIA MECTe
YCTAHABJIMBAIOT MACCUBHOE METAJLJIHYECKOe U epeBsH-
HO€ OCHOBaHHE C 3aKpEIJIeHHBIMH HA HeM HOMXaMH U3
CTAJIBHOI'O YIoJIKa, JKEeCTKO 3aKpemJeHHOI'o K OCHOBA-
Huio. Illupura ocHOBaHHSA AOJIKHA OBITHL Ha 5—10 cm
OoJibIIe TOJMIMUHEI CTEHKH JHUTHEBOI'0 KOJIBIIA.

Ha ocHOBaHUH ycTaHaBauBawoT ¢opmy (onmanyoxy)
BHEIIHEM M BHYTPeHHeH NUJIMHAPHYECKHUX MOBEPXHO-
cred. ApMaTypy yCTaHaBJIHMBAIOT CTPOr0 B CepenuHe
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Puc. 34. Hzeomoeaenue depesannoi
gopmbt das yempoiicmea koaey:
a — HapyxHas 4acTh GOpPMBI; 6 — BHYTPEHHSSA YACTh (DOPMBI;

B — hopma B cbope: 1 — nmpocTpaHcTBO Ui GETOHA, paBHOE TOJIIIMHE
CTEHOK; I — (hopMa M3 Tpex 4acTeit B cbope: 1 — HapyxkHasa dopMa;
2 — BHyTpeHHsAa opma; 3 — apMatypa; 4 — IOCKH, BCTABJIAEMBIC
Mexzy (popmamu, 4TOOBI OHH HE MOIVIN CABHHYTBCH B CTOPOHY:

A — YCTPOMCTBO 3aMKa B HHJKHEH YacTH Koabua: | — KoJibllo M3 apMa-
TYPHOMH cTaiu; 2 — obMa3Ka IIIMHOM; € — MOHTaX (cOopka) hopMbl Ha
JAEPEBAHHOM IKTE: 1 — WMT; 2 — rBo3M; 3 — HApYXHaA CTOPOHA
KoJjiblla; 4 — KOJIBLIO M3 apMaTYPHO¥ CTaln; 5 — Kapkac (apmarypa);

L 6 — BKJIAABIIM NOJ VIUKH; X — KOJBIO ¢ 3aMKOM

106

CoBpemMeHHbIe CHCTeMbl BOAOCHAbXeH s 1

CoBpeMEHHbIE CHCTEMbI BOAOCHaOXEHMS

TOJIHHEBI CTeHOK. [loaToMy HeoOXoAUMO AepKaTh Kap-
Kac M3 apMAaTyphl B OJHOM CTPOT'0O BEPTHKAJIbHOM II0JIO-
MEHHUH, 3aKpeliB ero B ®TOM IIOJIOKeHHH, IIOCTABUB
MEMX /Y HUM ¥ CTeHKaMH OoNaJiyOKHu NOCKH, KOTOPEIE IO
Mepe OeTOHMpPOBAHUS NOAHHMAaTCA BBepX. [loCKH
BLIHUMAIOT TOJBKO IIOCJIe HAJEeXHOT0 3aKpelljieHHud
kapkaca. M mocie sToro 6eTOHMpPOBAHME BBIIOJHSAIOT
0e3 IOCOK.

BeToHHVIO CMech 'OTOBAT HA JepPeBAHHOM IHUTE WJIH B
xopeiTe. CHaYasa ¢cMeCh HIPHTOTOBJAIT CYX0M U MHOTO
pa3 nepeMenInBaloT AJIsA I0JIydeHU s OJHOPOJHOU MAaCCHI.
3aTeM cMeCh PaspaBHHBAIOT M I[OJMBAIOT BOJOM JJIA
noJyieHHA OeTOHHOM Macchl HYXXHOM ILIACTHYHOCTH
uiau rycroTel. M cHOBa Maccy MHOI'OKPaTHO INepeMeNnIn-
BAIOT M TOJIBKO IIOCJIE B3TOT0 YKJIAABIBAIOT CJIOEM TOJIIIH-
Hoit He 6osee 10 cM B MPOCTPAHCTBO MEXKAY ONAIyOKOM,
TIIATEIHHO VILIOTHAIOT €€ CTAJLHBIM MIThIPEM. ¥ JIOMKUB
nMepBLIM CIIOH ¥ TIATENHHO €ro YVIUIOTHAB, IPUIOAHIMA-
ior Ha 15—20 cM BcraBieHHBIEe OpYyCKH, a OCTaBOIHECHd
Mo HUMH MeCTa 3amojJHAIT 0eTOHOM H YILIOTHAIOT.
Takum 06pa3oM MOCTEINEHHO 3AMOJHAIOT BCIO (opMy, H
TH{ATEeJHHO VILIOTHAIOT OETOHHYIO Maccy.

E Coser

Yem sayumie yIUIOTHAETCA OeTOH, TeM IpoYHee
nojiygaercs JkejeszobeToHHas cTeHKa. Bpemsa
saTBepieHus OeToHA B3aBUCHUT OT MHOTHX (PaKTo-
pOB, HO OOLIYHO B TedeHUH 5—7 CyTOK OeroHHAas
Macca HaJeKHO CXBAThIBaeTCsad U 10 HCTEYEHHH
YKa3aHHOIr0 CpOKa AONyCcKaeTcds AeMOHTaXK oma-
ayoxku. Pexomenayerca BblZiep:KaThk 0eTOH mocie
CHATHA ONaJTyOKu enie B TedeHud 3—4 nHel, 00MIb-
HO MOJIMBaA ero Boxoil 3—4 pasa B AeHb. OT aTOr0
6eToH npurobperaeT MOBBINIEHHYIO IPOYHOCTD.
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Ecnu BHYTpEHHAA MOBEPXHOCTH KOJbIA NIEPOXOBA-
Tasg, TO €e OYHINAIOT OT CMa3KH, NMPOMBIBAIOT BOAOM
A TOKPBIBAIOT TOHKHMM CJIOEM HEeMEHTHOr'0 pacTBopa
cocrasa 1:1, paspaBEMBasA €ro IOJYTEPKOM U IO Mepe
CXBATBIBAHUA 3aTHPAIOT MATEepYaThIM TaMIIOHOM.
BmecTo 3aTHpKH TAKyH IITYKATYPKY JIVYIIE BCEro
3arJIafluTh MJIH 3a’KeJe3HUTh. JleJle3HEHAs] MOBEPX-
HOCTB ropasano riaaxe sareproii. Ilocsie Takoii o6pabor-
KA BHYTPEHHEH IIOBEPDXHOCTH KOJbIA H3-II0J] HEro mpo-
U3BOAAT BEIOOPKY I'PYHTA M AKKYPATHO OIYCKAIOT HA BCIO
€ro BBICOTY.

Baumanamue

Bo Bpemsa BBIOODKH I'DYHTa CjIelyeT KOHTPOJIUPO-
BaTh BePTUKAJIbHOCTh CTEHKH KOJbIAa, HE JONyCKas
OTKJIOHEHHA OT BEPTHUKAaJIH, MO0 3TO IpHBeNeT B
JajbHeUIleM K IJIaYeBHBIM HOCIEeNCTBUAM: IIAXTa
KOJIOALIA MOXKeT OTKJIOHUTHCA OT BEPTHKAJIH.

B nanpHelinem ycTaHABJIMBAKOT U 3aKPEIIAIOT OIATy0-
Ky. HaBepxy nepBoro yTomjieHHOro B maxTe KOJbIa MOH-
THPYIOT apMaTypy, JKeCTKO 3aKPeIllUB ee K apMaType nep-
BOT'O KOJIBIIA ¥ IIPOIECC 3aIUBKY GeTOHHOM MACCOIl aHAJIO-
I'HY€eH BbIIIEONNCAHHOMY.

ITocne cxBarniBaHuA GETOHHOM MacChl ONANYOKY CHU-
MalT, 00pabaTeIBAIOT BHYTPEHHIOK IOBEPXHOCTH H
BBIOMPAIOT I'PYHT M3 MIAXThI, ONyCKasd GETOHHYIO TPYOy
Ha BBICOTY BTOPOH 3aJIHBKH.

ITOT IpoIecC, HA3LIBAEMBIH METOLOM 3aJIUBKH CO
CKOJNB3AINEN onanyOKoi, IpojoJKaeTrca A0 TeX Mop,
IIOKA KOJIOJel] He JOCTUTHET BOJAOHOCHOIO CJIOA.

HenocraTkoMm npomecca sBiafgeTcsa SHAYUTEIbHAS IJIH-
TEJbHOCTh CTPOUTEJIbCTBA KOJIOAIA, TAK KaK IOCJe KaiK-
A0 3aJMBKH HeOoOXOAHMMA BHIAEPYKKA BPEeMEHH B 8—
10 nHeil nnsA cXBATBHIBAHUA M OTBEPAEHHUS YJIOKEHHOI
0eTOHHOM MAacchl.
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MoHTaX GHALTPOB M3 nopucToro 6eToHa

PuaepTphl U3 NOPHCTOro O0eTOHA YCTAHABJHUBAKOT B
OKHAX KHPIHAYHONM, KaMeHHON uJju 0eTOHHOM KJIaJIKH,
ecJIM BOJa MOCTYIIAeT B KOJIOJIel] He Yyepes3 JHO, a Jyepes
OOKOBBIE CTEHKH.

Ilist 3TOr0 IpPHM MOHTAXKEe TPYOHBIX KOJIOAILIEB B HUXKHEH
YaCTH KOJIOAIA YCTPaMBalOT OTBEPCTHA, Yepe3 KOTOphIe
BOJia Oyaer mocTymaThk B KoJiogen. Eciii Boga mocTymnaer co
IHA KOJIOAIA, TO 5TH OTBEPCTHA 3aJeJILIBaloT OeTOHOM.
Eeca e BOJA IOCTYIIAET Yepe3 CTeHKH B HHXKHEHW 4YacTH
KOJIOAIIA, TO B 9TH OTBEPCTHA BCTABJIAT (QHIILTPEI U3 IIOPH-
croro 6erona. Taxkue OTBepCTHMA HA3BIBAIOTCA (DUIBLTPO-
BaJIBHBIMHA OKHaMu. QO0bIgHO MX ObIBaer or 5 Ao 10 mTyK.

ITopucTelii 6€TOH I'OTOBAT U3 CYyJAb()ATHOIO MOPTJIAHT-
IleMeHTAa 1 3aII0JIHUTEeJIS, KOTOPBIH J0JIKeH ObITh KPYITHO-
cThi0 He MeHee 2—3 mM. CocraB nio Becy 1:8, T. €. Ha OHY
BECOBYIO 4aCTh IleMeHTa 0epyT 8 yacTeil 3al0JIHUTEIIA.

KpynHOCTE 3amlOJHATENA JJIA MopucToro 6eroHa GepyT
B 3aBHCHMOCTH OT CPeJHeH KPYIIHOCTH 3aIl0JIHUTEJIA II0PO-
AbI (0OBIYHO IeCKa) BOZOHOCHOTO ropusoHTa (mab.. 7).

Tabruya 7
KpynHOCTH 3aN0JHHTENA
I MopHcToro 6eToHa B 3aBHCHMOCTH
OT KPYIMHOCTH 3aNOJHHTEAA BOLOHOCHOTO CJI0A

Kpynrocts 3anonauTe- | KpynHocTs 3anonsu- | Punsrpanud,
JIf TOPOALI B BOJe, MM | Tens puiasTpa, MM cMm/c
0,05-0,25 2—-3 0,958
0,25-0,5 3-9 1,8
0,5-0,75 5—T 3,23
0,75-1,0 7-10 3,6
1,0-1,5 10-15 =

IIpu ycrpoiicTBe HUMKHUX KoJiell 13 OeToHa apMaTypy
B OKHAX He CTaBAT. PUILTPOBANTBLHBIE OKHA OOBIYHO
YCTPAMBAIOT IPAMOYTOJIbHOM hopMbl. TakuMu 2xe J0JK-
HbI OBITH ¥ (DHUJIBTPHI.
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M1 u3roTosieHEna QUIBTPOB HA POBHOM IHUTE yCTAa-
HABJIMBAIOT ONANYOKY COOTBETCTBYIOIIUX pPasMepoB, H
3aNOJIHAKOT MIOPHUCTHIM OETOHOM.

IToce cxBaThIBaHUA U 3aTBEePAHUA OETOHA B TEUCHUE
4—95 CyTOK (PUIBTPEI CHUMAIOT U BCTABILIOT B (DHIBTPO-
BaJbHBIE OKHA, 3aKpellidsd OOLIYHBIM IIeMEeHTHBIM pac-
TBOpOM. IlocKonbKy KOppo3uu (PUALTPA He IPOUCXOLUT,
(QHUIBTD COXpPaHAET CBOM CBOMCTBA [JOCTATOYHO MOJITOE
BpeM.

Ha zamerky

IIpuMeHeHNE OOBIYHOTO MOPTIAAHAIIEMEHTA He HaeT
HYKHOTO a((eKra, IOTOMY YTO ZOBOJBLHO OBICTPO
OPBI 3apacTanT I'HAPOCYJab(DOoATIIOMHHATOM KaJlb-
oud 4 QUIBTP TepseT CBOMCTBO GUIBLTPOBATE IPO-
XOIAIIYIO BOAY.

BypoBsI€ HUIH TPyOYATHIE
KOJXOa1IbI. CKBAKHMHBI

BypoBeiMu KOJIOALEI HA3BLIBAIOT IIOTOMY, YTO OHH
BBINIOJIHAIOTCA METOJOM OYpeHHsA CKBAXKHUHBI C IIOCTIeY-
I0Ied YCTAHOBKOM B MPOOYPEHHOM CKBAYKHUHE CTAJTBHBIX
TPy® AJNA OTKAYKU M3 BOJOHOCHOIO T'OPH30HTA BOJIHL.
B mmxHe# uwactu TpyOBl, HaXoAAIeHcA B BOJOHOCHOM
cJioe, NOJKEeH OBITh YCTAHOBJIEH QUIBLTP, HEOOXOXMMBbIil
oA (PUIbTPAMHM MOCTYHAIOIIEH M3 BOJOHOCHOTO CJIOS
B TpyOV BOAEI.

BypeHue CKBa)KMHBI BHINOJHSIOT ¢ IOMOIIBIO Gypa
WIH cHenuajbHoro O0ypoBoro MHCTpyMeHTa. Byposoii
MHCTPYMEHT HMeeT PasHbie Ha3BaHUA, fHAMETD U Maccy.
ITpumensAOT ero A GypeHus: pasJiMYHbLIX IIOPOL NyTeM
BpallleHusA WM N0JI0JIeHHs, T. €. HAHEeCEeHHs 10 IIOPoje
CHJIBHBIX YIAPOB HHCTPYMEHTOM, HACAKeHHEIM HA IITaH-

ry (puc. 35).
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Puc. 35. Hucmpymenmui daa Oypenua. -
a — OypoBas loxka; 6 — OypoBas JJOXKa CO 3MEEBHKOM Ha KOHIIE,
B — 3MEEeBHK; I' — JIOJIOTA; 1 — MHPAMHIAIBHOE JONOTO; € — XKEJIOHKA

Bce Bkl 6ypoBOro HHCTPYMEHTA UMEIOT KOHHYECKYIO
pe3sly, ¢ TOMOIILK KOTOPOH HHCTPYMEHT BBEPTHIBAETCH
Ha mTaHry. BypoBoil HHCTPYMEHT H3rOTABJIUBAETCHA M3
BEICOKOKAYECTBEeHHBIX COPTOB CTaJd M IOJBepraercs
TepMuYecKoi o6paboTke.

Bypoesvste noxcrxu (puc. 35 a) npuMeHAIOT 1A OypeHus
CKBAXXWH IIPEMMYIIECTBEHHO B YCTOMYHMBHIX JErkux
IOpogax: YHCTHIX, BJIAYKHBIX NEeCKax, TIJIMHHUCTHIX
[IecKax, mecKax ¢ MeJJKMM I'DaBHeM, CYIVIMHKaX U necda-
HHUCTBIX TJIMHAX.

JIOXKKH U3roTaBJIMBAIOT U3 INCTOBOM CTAJIM NJIH CTAJb-
HEIX TPyO ¢ obazarenbHOl TepmooOpaborkoii. Kopnyca
JIOMKeK marorasjausaiTr auamerpom 70, 102, 140, 198 mm
u aauHon 700-750 MM, ITH JIOKKHU NPEAHASHAYEHBI JJId
obcazHBIX TPYO ¢ BHYTPeHHUM auamerpom 78, 115, 155
u 205 mMMm. B 0oCHOBHOM HCHOJB3YIOT JIOXKKH C JIe3BHEM
1 3meeBuKOM, IIpu padore JIOKKH C JIe3BUeM W ABYMH
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3a0CTPEHHBIMH pe3namMu TpedyeTcs Ha)KHM oIpeleseH-
HOM CHJIBI, YTOOBI OHA Bpe3ajiack B HOPOAY M cpesaJia ee.
Jloxkka co 3aMeeBUKOM Ha KoHIe (puc. 35 6) obserdaer
OypeHme, TaKk Kak Ha)KHMaTh HAa Hee BO BpeMs paboOTHI
NOYTH He TpedyeTcs, NOCKOJbKY 3MEeeBHK BBePTHIBAETCH
B I'DYHT M TAHET 3a cob0it JTOKKY.

SMmeesuk (cnupanvhsiii 6yp) (puc. 35 8) IPUMEHSIOT
AJisg OypeHHdA CKBa)KMH B INIMHAX M CYIJIMHKAX C cojep-
JKaHHeM HEeKOTOpOoro KoaudecTsa rpasuda. OH cocTOUT U3
roJIOBKH ¢ KOHycooOpasHoii pe3nf0oil 1 HECKOJMIBKHX CIIH-
PalbHBIX BHTKOB, OKAHYMBAIOIIHXCHA B HHUMKHEH YaCTH
neapueM. Illar cnupanyu NpHEAMAIOT, KAK IPABHIIO, PAB-
HBIM JHAMETPY 3MeeBHKAa. M3roTaBamBaloT H3 IIOJIOCO-
BOH CTaJIM HYXXHOM MAapKH M BASKOCTH. SaKaJTHBAIOT
3MeeBHK Ha BbICOTY cnupaau. IlepexajieHHBIN MeTasn
HENIPUTOJEeH, TAK KAK IIPH OVDeHUH 0H MOKET CJIOMATHCS
H YIAJIATH €T0 U3 CKBAXXHHBI IPAKTHYECKH HEeBO3MOMKHO.

Coser

3MeeBUK M0JI3KeH ObITh IeIbHOKOBAHBIM, CBAPHBIE
SMEeBHKH He JOIYCKAaIOTCH, TAK KakK II0 MecTy
CBaPKH MOMKeT NPOU30HUTH H3JI0M. SMEeeBUKH ObIBA-
0T guamerpom 70, 104, 140 MM, nIHHON cooTBeT-
creerso 650, 700, 820 mm.

Honoma (puc. 35 2, 0) npuMeHAIOT AJA yAAPHOTO Gype-
HAA. OHM nojpasjgendAloTcA Ha 3yOMJIbHBIE, ITHPAMH-
AaJbHBIE, IJIOCKHE, KpecToBhIe B Ap. Hosora cocToaT us
JIONacTH, MIeMKH, KOHYCHOH pe3n0Obl. HusxkHAs KpomKa
ABJIAETCA P YINeH NOBePXHOCTEI0. BEIKOBEIBAIOT N0JIO-
Ta U3 HEeJBHOT'0 KYCKa CTAJH C [IOCIeAYVIONIMM 3aKaInBa-
HueM. Bo Bpems paGoThl 1A OKPYIJIeHHS CTBOJA CKBA-
MHHBI JOJIOTO IOCJIe Ka)XJoro yaapa moBOPAYHBAIOT HA
yroa 15-20". 3younasHoe H0JI0TO HMeeT HHIKHee 0CHOBA-
HHe pasmepoMm 40, 60, 75, 85 mm, ngnuuny snessus 258,
260, 290 mM.
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Menonrxu (puc. 35 e) 6b1BaIOT NPOCTHIE U MOPIIHEBEIE.
WHenoHKH cay:KaT IJA M3BJIeYeHHA U3 CKBa*XHHBI IIPO-
OypeHHOH yOAapHBIM crnocoboM MOPOABI, a TaKMXe JJIf
OypeHHA CHINVYMX M PBIXJBIX nopox. Kopnye skeT0HKH
H3TOTOBIAIOT U3 TPYORI nauHOM 2—3 M. BBepxy umeercsa

pessba AJIf KpeIieHHdA K MTAHTe WM cepbra JJisd Kpel-
JIeHHA K KaHATY, BHM3Y — CTAJILHOM DamMak ¢ KJjamna-
HoM. HukHIOIO yacTh DamiMaka [Aeslal0T OCTpPOM, AHa-
MeTpoM Ha 4—8 MM OoJibllle HAPYKHOI'O JHaMeTpa Kop-
myca >KeJOHKH.

WKenmorkH OBIBAIOT ¢ HADYKHBIM JHAMETPOM KOpIyca
89, 95, 127, 168, 219 MM u cOOTBETCTBEHHO Maccoii 25,
30, 47, 64, 96 xkr. Onu npeagHasHadYeHH! AnA paboTel B
obcamubix Tpybax ¢ BHyTpeHHHM auamerpom 104, 115,
155, 205, 225 mMm.

ITpocmasa xenoHkKa UMeeT KJIalaH B BUJAE CTAJIBHOrO
AMCKa MK mapuka. [JucK KpelnuTcesa IMAPHAPHO ¢ OLHOU
CTOPOHBI K CBOEMY CeAJIy C OTBEPCTHEM, Ha KOTOpoe OH
onyckaerca. Eciam KiIamaHOM CHAYXHUT IHapUK, TO OH
nepeKpeiBaeTcA OrIPAHMUYHUTENIEM, He MNO3BOJAIM[HM
ViiTH eMy BMecTe ¢ mopoaoi. Ilpu yaape o nopoay »xeJyioH-
Ka BHeJApsieTcsa B HOPOAY, OHA IIPH 3TOM IIOJAHUMAaeT KJia-
aH, OpA o0OpaTHOM JABHMMKEHHH THMKeCTb M JaBJieHHe
MOpoJbl 3aKphIBAeT KJANaH: MeJOHKAa 3anoJIHAeTCH
nopomoii. ITogaAaTas HaBepxX KEJOHKa ¢ HOPOA0H OCBO-
Do IaeTcA OT Hee NyTeM ONPOKHALIBAHUA KeJOHKH.

IHopwnesasa wenonxa B U3roTOBJEHHH CJIOMHEe, HO
OHA JAaeT 3aMevaTeJibHbIe Pe3yJbTATHI IPH padboTe B pas-
JKUIKEHHBIX BoJoi mopogax. Ilpu aToM mopmoieHb yeTa-
HABJHBaeTCA BHYTPH JKEJOHKH U YIPABJIAETCA C IIOMO-
b0 IMITAHIH.

YrxasanHas BeINIe AJuHA OYpOBOro HHCTPYMEHTA He00-

XO0OHUMAa IMMOTOMY, UYTO B Impoiecce paboTel OypeHHe depe-
AyeTcs C HM3BJIeYeHUEM HHCTPYMEHTa M3 CKBaXXHMHBI,

OYHCTKOM ero 0T mMopo/isl, 00paTHOI BCTABKOM €ro B CKBa-
FKHUHY, IIOCJIe Yero MUKJ padboTsl NOBTOPAETCA.

113



CoBpemMeHHbIE CHCTEMbI EGAGCHESJKEHHH

BrleMKa WHCTPYMEHTA OTHUMAET 0YeHb MHOI'0 BpeMe-
HHU. IIp KOPOTKOM HMHCTPYMEHTE NPOHU3BOAUTEILHOCTH
TpyAa cuiabHO nazaer. Ho cBepxXAJMMHHBIA MHCTPYMEHT
TAKe MAaJOIIPHUIofleH, MOCKOJbKY 3alOJIHEHHBIH TIOPO-
OO OKaXXeTcs OYeHb THXKEeJILIM U norpedyer OOJbIIMX
VCHJIHH AJIs1 BBIEMKH €ro U3 CKBaXXHUHBHI.

Ha zameTky

B mponecce OypeHusA pHIXJbLIe I'PDYHTHI oOBasuBa-
IOTCA H 3aCOPAIT CKBaXXHHY. UT0OBl u30exaTh
3TOr0, B HmpoOypuBaeMy CKBAYXHHY BCTABJIAIOT
obcamuyio Tpyby. duamerp obcagroM TPyOBI HO0JI-
JKeH OBITh TAKHM, YTOOBI B Hee CBOOOJHO BXOIUJI
OypoBoii nHCTPpYMeHT. Ilo Mepe OypeHHs CKBaXH-
HEI 00cagHasa Tpyba onycKaercsa. IIpu moBopayusa-
HUH 00cagHOM TpyOhLI ee HArpy:kamT OaiacTom, ¢
TeM 4YTOOBI ocaguTh 00cajgHy TPyOy B I'DYHT.
O6cagasle TpyObl mo Mepe OypeHHsA YAJIHUHAKIOT
nyTeM HapalMBaHHUSA C IIOMONIIBI0 pe3sbOBEIX coe-
nuaeHui. IToaToMy, uTOORI H30EKATE PA3BUHYHUBA-
HuA 00cagHBIX TpyO B CKBaXKHHe, BpamiaTs obcaj-
Hble TPyOBlI KaK NP UX CIIYCKe B CKBAXKUHY, TaK U
IIPH MOABEMe, HY>XHO TOJBKO B OJHY CTOpPOHY (B
CTOPOHY 3aBHHYHBAHUSA).

BypoBasa ckBa)XKMHA MOJKHA ObITH CTPOr0 BEPTHKAJb-
HOit. B cuiy aToro u Oyp AoJMKeH HAXOAUTHCA CTPOrO B
BEPTHKAJILHOM ITOJIOMKEeHHUH.

Ilns amozo Heo6xo0umo 8blNOJLHUMDb Caedyiouiee:

1. ITepen 6yperueM KJIaAyT ¥ IPOYHO KPEIAT K 3eMje
TOJICTYIO JIOCKY C OTBEpPCTHEM, COOTBETCTBYIOIIUAM JHa-
MeTpy obcamHO#M TpPyOBI. [JlOCKY KpenaT K 3eMJie ¢ IIOMO-
IMbI0 JJUHHBIX IPOYHEIX KOJLEB.,

2. Hang nocko¥ ycTaHABJAMBAIOT TPEHOI'Y M3 TOJICTHIX
JKepaeii miau OpeBeH ¢ NPHKPEIJIEHHBIM K ee BeplIHuHe
6amoxom (puc. 36).
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Puc. 36. Obopydoeatiie 0aa OYPEHUA CKEANCUN:
a — obopynosaHme st OypeHHs CKBAXMHLL; O — NMOBOPOTHLIH XOMYT:
| — BOJIOHOCHBIN CJ10ii; 2 — 3MeeBHK; 3 — OypoBasi KOJIOHKA,
4 — poport; 5 — TpeHora; 6 — cTaXHag WImWwibKa, 7 — 6J10K;
8 — pepraior; 9 — poporok; 10 — orososok; 11 — nepeBaHHbBIN LLIMT;
12 — Dammax 3ybuarsiif; 13 — xomyT gepeaHHbIi; 14 — MmyTa
yaapHas; 15 — crsikHas mnwiska; 16 — obcagnas tpyda
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3. Byp yeraHaBJIMBAIOT B OTBEPCTHE B JOCKEe, BEBIDABHHU-
BAIOT IO OTBECY M JejalT 3a0yp B 'PYHT HA AJIMHY NPH-

MeHAeMOro WHCTPYMeHTa. 3areM Oyp BBIHHMAKOT H3

CKBAYXHHBI, OYHUIAIOT OT BRIHYyTOrO rpyHTa. B obpaso-
BABHIVIOCA CKBA)XMHY BCTABAAKT obcaguyioo Tpydy u
BBHHYMBAIOT €€ B I'PYHT IIyTeM BpallleHHa noj Oasia-
croM. 3aTeM BHYTPH 00CaZiHOII TPyObI BCTABJIAIOT OYp,
KOTOPBIH MOABELINBAIOT HA KaHATe, IEPeKUHYTOM 4Yepe3
OJIOK TPEHOTH.

4. Byp BpamaioT ¢ IOMOIIbIO pblUyara uii KJjl4ya i TeM
caMbIM YrIyOJIAOTCA B 'PDYHT HA AJHHY NPUMEHAEMOr'o
OypOBOI'O HHCTPYMEHTA.

' 5. Bypesue npogoJiKaoT 10 TeX Hop, noKa 0yp He 10il-

meT mo BojoHOCHOro cyios. Ilo mepe yriaybsienus oypa B .

rpyHT 00cagHyI0 TpyOy M cTep:KeHb Oypa HapaluBaioT
HOBBIMHY 3B€HbAMH ¢ TOMOIIBI0 MYMT ¢ pe3bboii. ILnoTHEIE
U KaMeHHUCThIe 'PYHTHI paspabarsiBaloTcs yIapHBIM CIIO-
co00OM C IMOMOIIBI0 3YOMJIBHBIX JH0OJIOT.

Baumanue

Ilis HOpMAaabHOM paboThl CKBAXKHMHEI CJIEAyeT IIpa-
BUJIBHO VCTAHOBHUTH B HeM PuiIbTp. PHIBTPHI 00534a-
TeJBHO JOJIKHBI OBITH B OYpPOBBIX KOJIOALAX W CJIY-
AT A4 GUABTPANU BOABI, NOCTYNAIOIEH K HACO-
cy. B Takoii BoJe HeT MeJbYaHIINX HEeCYNHOK M
MYTH. JTO B IIePBYIO Oodepellb IIOBBIMIAET Ka4eCTBO
BOJBI, BO BTOPYIO OYepelb YAJIUHACT CPOK CIYKOBI
HACOCOB, IePEeKAYNBAIOIIHAX BOAY U3 CKBa’KUHBI.

Hauboavuee pacnpocmpaHerue NOAYLULU CLedyio-
wue KOHCmpPYKyuu puibmpos:

+ Jvipuamulit pusemp 0e3 cemKu — 9TO CTAJbHAA IIep-
opupoBanHasa Tpyda ¢ MPOCBEPJIEHHLIMH B IIIAXMATHOM
nopANKe KPYyIJILIMU oTBepeTuaMu guamerpom 1-20 mm.
Yucio OTBEPCTHIH JOJKHO OBITH TAKHM, YTOOBI UX 001IIas
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IJIOMaAhk cocTaBisaaa mpuMepHo 20—25% o0mieit moBepx-
HOCTH TpyOBl. Takoi (pHUIBTP yCTAHABJIMBAIOT B BOJO-
[IPUEMHOM YACTH CKBAYKHHBI B HEYCTOMYMBBIX CKAJBHBIX
IOPOAAaX MJIM KPYIHOOJOYHBIX PBIXJBIX HOPOJaX;

* CMaavHol wenesoil puabmp npencrasiaser coboit
CTaJbHYI0 TpyOy, Ha KOTOPOH B IIAXMAaTHOM IIOpPSAIKE
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Puc. 37. Puavmpe:
a — (pUALTP ¢ IpoBOJIOYHOMH 00MOTKOM: 1 — TpyDa; 2 — npoBoJIoYHAA
00MOTKa; 3 — cTIbHBIE NPYTKH (OIOpPHAas IMPOBOJIOKA); 4 — oTBEp-

crud; 6 — GunkTp ceTyaThiii: | — HaKOHEYHHK; 2 — Tpyba; 3 — cerka;
4 — npoBosioyHas 0OMOTKA; 5 — oTBepcTUs — nepdopanms;
B — (punsTp rpaBUAHLIN: 1 — ceTka; 2 — rpaBui
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(hpesepyoT y3KHe IIPAMOYIOJIbHEIE IIEeJH pasMepoM
1,5—3 x 25—-100 mm;

+ 0aa yaydwernusa uavmpayuu neppPopupoBaHHEIE
AbIpYaThie WJIH HiejieBble (PuIbTPbl 00MaTHIBAIOT CBEPXY
npoBoJioKo# (puc. 37 a). Ilpu aTOM Ha HOBEPXHOCTH
TpyORI 110 ee AnuHe npuBapuBaiT yepes 20—30 MM cranb-
HYIO IIPOBOJIOKY AMaMeTpPOM 3—4 MM. 3aTeM BILIOTHYIO
APYT K APYTI'y HABMBAXOT CTAJbHYIO ONIMHKOBAHHYIO HJIH
MeJHYI0 IPOBOJIOKY AuamMeTpoMm 1,5—2 MM Ha BCIO AJIUHY
nepopupoBaHHOU TPYOHI;

* WUPOKO NPUMEHAIOMCA cemiambie puavmpol (puc.
37 6) nyia yiaBJIMBaHUA [IECKOB U B3Becei B Boje. CeTKa,
npuMeHAeMasd AJis ceTyaThiX PUIbTPOB, H3TOTABJIHBAET-
CA Y3 MeJHOI WM JIJATYHHOU IIPOBOJIOKM U MMeeT OTBep-
crusa nuamerpoMm ot 0,1 go 0,5 mm, Yem meHbIlIe OTBeEp-
CTHA CeTKH, TeM 4YHIle NojJydaerca OTOHIBTPOBaAHHAHA
gona. Ha nepdopupoBaHHy0 TpyOy BHayaje HaMaTbIBa-
eTcs OIOpPHAA NPOBOJIOKA fHAMETPoOM 2,5—3 MM C [Iarom
HaBuBku 15—30 mM. OnmopHasa NpoBOJIOKA IPHUBAPUBAET-
cA WM IpUIIauBaeTcs K Tpyode BoO MHOrHX MecTax. CeTKy
3aKPeILIAIOT CBEPXY OMMOPHOM MPOBOJOKH ¥ IPUNAUBAIOT
K He# 1o Bcel AJauHe. ITUM HoOMBalOTCsa HeobxoguMou
IPOYHOCTY 3aKPEILIeHNA CeTKM Ha nepopupoBaHHOMN
TpyOe;

+ zpasuiinbie punrompsl (puc. 37 8) OBIBAIOT HECKOJIb-
Kux Tunos. CaMblil IPOCTOi: rpaBUM 3acChiNalOT B CKBAa-

'KUHY Tocae ee ycrpoiictBa. Ho cHadana B CKBAXXHHY

OIYCKAKT ABIPYATYIO TPyOy MM ceTdaThid (DHIBTD,
KOTOpPBIN 10 Mepe mogbeMa obcafgHbIX TPyO oOChImAaoT
rpasueM. Ero 3epra gomxus: 061Th B 10-20 pas kpynaee
AuaMeTpa NecYnHOK BOAOHOCHOTIO €JI0sdA. PHALTD 3aKper-
JIAIOT HA KOHIe BOAOIOABEMHOH TpyOBI M ONYyCKAalOT B
3apaHee MPOOYPEHHYIO ¥ NpeABAPUTEJbHO OYHINEHHYIO
ckBaxkuHy. Onyerus buaIsTp, ero obHaXKAa0OT, NOJHUMAHA
obcanHble TPYOLI HA BLICOTY (QUILTDPA.
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ITocie npo6GHOroO OTKAYWBAHUSA BOJBI M3 CKBAYKHHEBI U
MONYYEHUS YAOBJIETBOPUTENbHOU CTeNIeHH (hHUIBTpaIun
o0cagHble TpyOBI MOXKHO BBITAIIHTL M3 CKBa’XHUHBI, a
CKBa’XHHY IIepelaTh B 9KCILIYaATAIlHIO.

B cpasnenuu ¢ waxmusimu rwonoduamu Oypoavie Ko-
100ybL o6adaom padom npeumyuiecmae:

+ OypoBBI€ KOJIOAILI T’MTHEeHUYHee APYIHX, TAK Kak
BOJAa IonajaeT B HUX He Cpasy, a IpeABapHTeIbHO O4YH-
CTUBIIHNCH, NPOHAA 4Yepe3 pAa3IMYHbIE CJIOM IIOYBBEI H
(GUIALTP TOHKOM OYHMCTKH, CMOHTHPOBAHHBIA Ha KOHIE
BOJAONOABEMHBIX TPYO;

* OypoBBEIE KOJIOALLI MEHEee TPYAOEMKH B CTPOHTEJb-
crBe. IIpoOypuTts ckBakuny rayousaoi 10 30 M, CMOHTH-
poOBaTh BOAOHNOABEMHHK TPYOBI ¢ UIABTPOM H CHATH B
IKCILIyaTanuioo BO3MOKHO 3a 1-2 nua. Ha yecrpoiicTso
IaXTHOI'O KOJIOALAa TakKou raybuHbl Tpebyerca 30—
60 nueit. BypoBble KOJOABI JellleBJe MIaxXTHBIX.

BogonoaseMHBIEC YCTPOHCTBA

Hnsa nogbeMa BOABI M3 KOJIOAIEB IPUMEHSIOTCA BOPO-
Thl PA3JIMYHBIX KOHCTPYKIHH, PYYHBIE WA MeXaHHUYe-

cKkHe Hacochl. Ho game MCnoas3yiT TaK Ha3biBaeMBIe
K YPaBJIH.

Py4Hbie HacocChl

Ilogpem BOABI U3 CKBAXKHUHBI MJIU IIAXTHOTI'O KOJOAIA
OCYLIECTBJIAETCH HACOCAMH, KOTODbI€ MOAPA3/IeaAI0TCH
HA Py4YHBIe U MexaHuvYecKune. PydyHbsle Hacochl, KaK mpa-
BHJIO, OBIBAIOT ABYX THUIIOB: IITAHTOBLIE W MOPIIHEBEHIE.

Eciu BeiCcOTA NOABEMA BOABI DoJiee 7 MEeTPOB, IPHUMeHs-
0T IITaHI'OBble Hacockl. IIpu MeHbIIel BBICOTE MOABEMA
BOJEI IieJiecooDpa3Hee IPUMEHATH IIOPIIHEeBbIe HACOCHI.

+ Illmanzoewtit Hacoc (puc. 38) COCTOUT U3 KOJOHHBI
BOJONOAbEeMHBIX TPY0 2, HacocHOro nuJIuHApa 1, 3aKpe-
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IUIEHHOTO HA KOHIE BOJAOIOABEMHEIX TPyD, KOMILIEKTA
mrTaHr 3, Ha KOTOPOM MAPHMUPHO 3aKpelJieH NopieHs 8,
¥ Ha3eMHOI'0 PY4YHOI'0 IPHBOJHOI0 MeXaHuU3Ma, COCTOHA-

nrero u3 mroka 6 u 6ananscupa 7.
Hacocupiii mEAUHEAP 1 onycKaeTcsd B CKBaXXHHY Ha

KOJIOHHE BOJNIOIOIBeMHBIX TPYD 2, KOTOPEIE 3aKPEILIAIOT

E 4

Puc. 38. lllmaneoewiii Hacoc: :
| — mHHAD; 2 — KOJNOHHA BOAOTIONBEMHBIX TPYD; 3 — IITaHra;
4 — XOMYT CTAIBHON; 5 — CANbHUK; 6 — IITOK; 7 — DaJaHCHP;
8 — mopiieHs; 9 — nopumHesoi Kianad; 10 — BCachBaKOIIHK KianaH
(obpaTHEIIT)
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Ha KOHIOe 00cagHBIX TPpyD ¢ NOMOIMBIO CIEIHAJNLHOTO
xomyTa 4.

B BOoAYy HACOCHBIN IMIHUHAP NOrPYKaeTca HAMKE MOCTO-
SHHOT'O YPOBHSA BOALI. ITO HEODXOAUMO AJIA TOTO, YTODEI
HUMHHUH BCACBIBAIOIIHKA JAMCKOBOHW HUIHM IIAPUKOBBIN
kaanad 10 He MOr BBICTYINUTH HM3-IIOJ BOJALI BO BPEM#A
orkadyku. Ha BepxHeM KoHIE BOAONOABEMHEIX TPYD Kpe-
[MATCA CATBHHUK O.

OnycTHB HACOCHBIN IAJHMHAD Ha TpebyemMyio riyonnay,
Ha IITAHrax 8 ONyCKaeTcd MOPIIeHb 8 ¢ TAKHM pacue-
TOM, 4TOOBI OH He JOXOMWJI 0 HUYKHEro KjaanaHa [HJInH-
npa Ha 50—-60 mMm. BepxHHii KOHel IITAHIH NPHKPEILIA-
IOT K IITOKY 6, npoxoxameMy yepes CAIbHUK 5 U CBA3AH-
HOMY IIApHUPHO ¢ banascupom 7.

Ilopmiess 8 uMeeT B cepefHHe HPOTOYKY, B KOTOPOM
yeTaHasauBawT Kiaanad 9. Ha mapy:xHOI noBepxXHOCTH
[IOPIIHA KPEenuTCA KOXKaHafdA MM pe3uHOBaA YILIOTHH-
resbHAsA Mydra. [Ipu ABHKeHHH TOPITHA BHUS 3aKPHIBA-
erca kaanad 10 u orkpeiBaeTca kaanas 9. Boga mocty-
[IaeT B NPOCTPaAHCTBO Haj nopmHeMm. Korga nmopmieHb
JBHKETCA BBepPX, OH NOJHUMAaET BCIO HAXOAAIIVIOCA Ha/l
HHUM BOJAY, a4 B IPOCTPAHCTBO I10J] HOPIIHEM M3-3a paspe-
AHMEHNsA Bo3Ayxa OyJeT IOCTYNATh BOJAA M3 CKBAXKHHBEI.
B 570 BpemMsaA nopniHeBol KjaanaH 9 3akpeIT, a BcackIBaio-
muii kaanad 10 orkpeir. TakuM 006pasoM IpoOMCXOJHT
mepeKauyrBaHUe BOJABI U3 CKBAXKHHBI MM KOJIOAIA.

« IlopuwiHesoit Hacoc MO KOHCTPYKIHH aHAJOTHYEH

MITAHI'OBOMY HACOCy, HO HMEeT HeKOTOpOe OTJIHYHE
(puc. 39).

|
; Ha zameTry
| OcHOBHOe yciioBHe pabdoTHI MOPHIHEBOTO HACOCA —

aT0 Hersyboxoe (He bosree 7T—10 m) 3aneranue BOJO-
HOCHOI'O CJIOA HMJH BBICOKMH YPOBEHb I'DYHTOBBIX
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Puc. 39. Ilopwnesoii nacoc:
1 — dmnbTp; 2 — KOJIOHHA BONONOABEMHBIX TPYO; 3 — OTBOI:
4 — obpaTHBIl KiIanaH; 5 — IMCKOBEIN K1anaH; 6 — IWIMHIP HACOCA;
7 — nopieHs Hacoca; § — KJanaH NOPUIHEBOIl; 9 — WITOK NOPUIHS;
! 10 — BononpueMHEi peseppyap; 11 — danaHcup

ITopmrHeBOil HaCcOC YCTAHABIMBAIOT HA BEDXHEM KOHIe
BOJONOABEMHBIX TPyO Ha ypoBHe 7T0-100 cM oT ypoBHA
semuin, [lopmHaeBoii Hacoc COCTOMT M3 MUAHHAPA 6, BHY-
TPH KOTOPOro mepemMeniaeTrcs NopimeHb 7. B mopmens
BMOHTHPOBAH NMOPIIHEBOH KJjanaH 8, a B JHUIIE IIUJIHH-
Apa ycTaHaBJIHBaeTCd AUCKOBOM KJamnaH 5.

IIpn paBUXeHMH NDOPIIHA BHH3 JUCKOBOH KJanaH
9 3aKpBIBAeTCA ¥ BOJA M3-II0J HOPIIHSA NOCTYIAET Yepes
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OTKPBLITEIM DOPHIHEBOM KJjaamnaH 8 B ocBoOoKIarmeecs
IPOCTPAHCTBO HAJ MOPIIHEM.

ITpn aABMIKEeHUH NMOPIIHSA BBepX NMOPHIHEBOH KiamnaH 8
3aKpBIBAETCHA U BOAAHOH CcTOND HAJ MOPIITHEM HMOAHHMA-
eTcs B BOJONpHEeMHBI pesdepsyap 10.

[Tox mopuiEeM B 3TO BpeMs CO3JlaeTcd paspereHue. 3a
CYeT 3TOr0 PasperkKeHHs KJIANAH O OTKPBIBAETCA M BOJA
NOZHUMAETCA B MPOCTPAHCTBO IOA mHoOpHieHb. Jllns
BO3BPATHO-NOCTYIIATEIBHOTO ABHKEHHA IOPIIHA CJYMHUT
mITOK 9, MAPHUPHO coefUHEeHHBIN ¢ banmancupom 11. Jlnsa
OCYILECTBIEHUA MEeXaHUYeCKO! NepeKauky BOJbI U3 CKBAa-
JKHHBI YCTAHABJHMBAXT o00OpaTHBIH KjaamaH 4 aasa Toro,
4T00BI COBMECTHTH paboTy 3JIEKTPOHACOCA M IMOPIIHEBOIO
Hacoca.

MexaHMYecKMe Hacochl

¥

J1s mepexadykKH BOABI U3 KOJIOALEB H CKBaXXHH IIpHUMe-
HAITCA B3JeKTpoMeXaHMYeCKHe HAacoChl, KOTOphIe B
3aBHCHMOCTH OT NPHMHI(HIIA JeHCTBHA NOAPA3HEIAITCA
Ha UeHTpoOexXHbIe, NIeCTEPeHYAThIE U 3JEKTPOMATHHT-
Hble (BHOpAIMOHHEIE).

« daexmpudeckuil yeHmpobexcHblili HACOC COCTOUT M3
IBYX OCHOBHBIX YacTeM: 3JIEKTPOABUTATENA U JIOMMACTHO-
ro meHTpoDekHOro Hacoca. Pabouee Koyieco BMecTe C
JIONACTAMH 3aKJIIDYEHO B KOPIIYC, BEIIIOJIHEHHBIN B BH/E
yIATKH. K npueMHOMY ¥ HarHeTATeJIbHOMY OTBEPCTHAM
KOpIyca NpHCOeAMHAKTCA BCACHIBAOIHUHA ¥ HANOPHBIN
TpybonpoBokl. Pabouee KoJeco ¢ jJonmacTaAMH COeIUHA-
eTcs ¢ BAJIOM ajeKTpoasurarens. Boja, sanonHsaomas
HAacoC, NpHU BpameHun pabouero Kojeca noj AeiCTBHEM
HeHTpoOeXHO# CcHJIBI BeIOpachIBaeTcsa H3 KOpIyca B
HANoOpHLIN Tpybonposoa. Bo Bpems Bpamenusa pabouero
KoJieca BO BCACBIBAKOIIEM IaTpyOKe Hacoca cosjgaercs
paspesxeHHe, 34 CYET KOTOPOI'O BOJa HellpepsIBHO IOCTY-
aeT BO BcachiBawluil Tpybonposos. Hacocsl neHTpoO-
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OexxHOrO TMHa MOryr paGoraTh TOJBKO B TOM clydae, .
eciu pabouee KoJeco, a, CJIeLOBATEJNbHO, W BCACHIBAIO-

A TpydonpoBos 3amosHeHHl Bofoi. ITosTomy, YTOOEI

VAEpKHUBATE BOAY BHYTPU HACOCA IIPH €r0 OCTAHOBKE, HA
KOHIE BcachIiBAKOINEro TpybompoBoja MOJMMKHO OBITH

YCTAHOBJIEHO IPHEMHOE YCTPOMCTBO ¢ O6paTHBIM KJama-
HOM (puc. 38—40).

Banmanue

Ecnu Hacoc 3anmyckaioT B paboTy BIepBBEIe IOCJIe
MOHTAa<a WX PEMOHTA, TO B €0 KOPITYC npeiBapH-
TeJIbHO 3aJIMBAIOT BOAY, oOpamias BHUMAHHE HA TO,
4T00BI He 00pPa30BLIBAJIMCE BO3AYIIHEIE IIPOGKH.

Pabora mHacoca xapakTepH3yeTca NPOM3BOAUTEBLHO-
cThI0 ¥ HanopoM. Hacoc cirenyer noabupats ¢ TakuM pac-
YeTOM, 4TOOBI ero NpOH3BOAHTEILHOCTE COOTBETCTBOBA-
Jia 4aCOBOMY pacxXojy BOAEI B CHCTeMe BOJoCHabKeHus, a
Hanop OwLI gocTAaTOYeH JJIs MOABEMa BOJABI Ha Tpebye-
MYI0 BBICOTY U IIPEOJONIEHHA CONPOTHBJIEHUN TPyGompo-
BOJIOB X apMATYPHI.

B ma6a. 8 npuBesieHbl TEXHUUECKHE XAPAKTEPUCTHKA
HeHTPOoOe:KHEIX HacocoB THNoB K, KM, HIAB, @, a B
maba. 9 — ManoraGapuTHLIX GBITOBBIX IEHTPOGEIKHBIX
3JIEKTPOHACOCOB,

Tabauuya 8
Texauyeckue XapaKkTepPHCTHEH
nenTpobesxubix Hacocos Tanos K, KM, H/IB, @

ITpna- Mom#aoers | Yactora
Mapxa BoaHuTEeNb- | JlaBnenue,| anexTpo- | Bpame-
Hacoca HOCTb, MIla ABHrarTens, | Hasd, o6/
M3 /g kBT MHH
1,6K-8/19
1,5KM-8/19 6-14 0,2-0,14 1,5-1,7 2900
2K-20/30
2KM-20/30 10-30 0,35-0,24 4-4.5 2900
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ITpus- Momuocts | Yacrtora
Mapka BogHTeNb- | JlaBnenwe, | smekTpo- Bparmie-
Hacoca HOCTB, MIla ABHTATENA, | HUA, 06/
M3 /g kBT MHH
2K-20/18 11-22 0,21-0,18 2,2 2900
3K-45/30 30-54 0,35-0,27 7.5 2900
4K-12
4KM-12 65-112 0,4-0,28 17 2900
6K—-8 122-192 | 0,37-0,28 30 1450
8K-12 220-390 | 0,33-0,25| 40 1450
| 1200-95 180-200 | 0,84-0,25 40 1450
| J1320-50 300-360 | 0,38-0,5 75 1450
3d-12 30-80 0,12-0,08 4 1450
oP—6 75—150 0,5-0,45 30 1450
ad-12 75-200 | 0,13-0,09 8,5 1450
Tabauua 9
TexauyecKkue XapaKkTepHCTHKH
OBITOBBIX 3JIEKTPOHACOCOB
ITokazarens
Maxch- ITpous- ITorpeb-
Twun macoca manbHaa |Hamoop, |Bogurens-| naemasn
BEICOTA BCa- M HOCTh, |MOIIHOCTS,
CHIBAHHA, M M3 /g Br
«Kama—3» 6 17 1,6 330
« Kama—5» ¥ 17 1,8-1,5 250
«Arugenss 6 16 1 320
«¥Ypan» T 20 6,0 450
IIMBB—-1,6 2 15 1,6 120
BIIHM-3,5/17 7 17 3,5 700
BIITHM-4/17 7 17 4,0 750
«Kama—8» 7 20 1,8 40
«0aszuc—1» 10 25 1,8 600
¢ AnTaits 8 25 2,3 700
«Ak-Bypa» 7 25 2,3 620

Hedocmamokx uyenmpobedxcrbix HACOC08 — HEOOXOIH-
MOCTE IpPeJIBAPDUTENBHOM 3aJMBKH BOJOMH., JTOro Heuo-
CTaTKA JIMIIEHBLI IIeCTepeH4YaThie HACOCHI, KOTODhLIE He
TpebyioT 3aauBKH Bojoi. IllecTepeHuaTsie HACOCH! MEHEe
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Tabauya 10

TexaHYecKHe XapaKTePHCTHKH
3JeKTPOMATrHHTHLIX (BHOpAIHOHHBIX) HACOCOB

IlponsBoguTENIEHOCTE, M3 /Y
Hacoc Mﬂm;: sl P rIy6HHEL | ¢ rayOuHE | ¢ rIyOHHEL

1M 20 m 40 M
s Manbim» 250 | 1,0 0,5
H39B-1/20 220 3,0 1,0 1,0
¢« PogHHYeK » 300 1,0 0,5 0,5
«CTpYMOK » 250 1,8 1,0 0,7
«['eiizep» 180 0,6 0,5 0,4

IIPOM3BOAMUTE/ILHEI 1 MeHee HaJlesKHBI, YeM HeHTpoOesk-
HEIe HACOCHI.

IITupokoe pacmpocTpaHeHHEe NOJYYHJIH 00HeMHO—
HHEPIHOHHEIE HACOCHI C 3JIEKTPOMArHUTHLIM BHOpAIlH-
OHHBIM aBUrarejemM. IIpuanun ux geiicTBUA OCHOBAH HA
MCIOJIb30BAHHH 3JIEKTPOMAIHUTHBEIX KoJsebaHuWii, mepe-
JaBaeMBIX KJjana"Hy-mjaBHHKY. IIpm - cpaBHHTeIbLHO
HebOosbmoil noTpebasiemoit momuoctH (250 Br) 1 mamnoii
Macce MPOM3BOAUTENBHOCTE TAKHX HACOCOB JOCTHIAET
1,5 m3/gac npu MmakcumMaabHOM Hanope 40 M.

* ONeKmpoMazHUmMHble HACOCH. He UMEIOT TPYIUXCS -

[IOBEPXHOCTEH, BPAIAIOIUXCA JeTajlel W He Tpedyior
cMasKH. XapaxKTepHMCTHKH BUODAIMOHHBIX 3J€KTPOHA-
COCOB IIpUBeAeHEI B mab.. 10,

*+ OJIeKTPOMATrHHUTHEIE (BHOpaIMOHHEIEe) HACOCH! IIPe-
Ha3Ha4YeHbl IJIA MOABEMAa BOABI H3 KOJOAIEB U Tpyoua-
ThIX CKBaXHH IIPH UX HENIOCPEACTBeHHOM IIOTPYHeHUH B
BONy Oe3 mpeABapUTENIbHON 3aJIHBKH BONOW. IluTaroTcs
HACOCBEI OT OAHO(A3HOH CeTH MEePEeMEeHHOT0 TOKAa IIpH
AJHATEJEHOM pexumMe padborsl. IIpumep yeraHOBKH ai1eK-
TpoHacoca «Maubini» nokasan Ha puc. 40.

Coser

Ilpn Hanuyum Boxo3abopa M3 KOJOAIA WJIH CKBA-
JKHHBI ¢ HACOCHOM YCTAHOBKOW Ilejecoo0pasHo
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[IPUMEHATH CHCTeMY BOLOCHaOKeHHA C BOJAOHAIIOP-
HeIM Oaxom. Kak mpaBmiio, BOJOHANOpHBINA Oak
obopyayeTcss aBTOMATHKOM s BKJIKNYEHHS H
BBIKJIIOYEHH A 3JIeKTPOHAacocA.

Ob6sem 6axa npuauMa0T paBEBEIM 20—-25% cyTouHOrO
BOZONOTPeb/IeHHA KUJIOTO AOMA U JJA CPefHell ceMbH
13 4-X 4eJoBeK — cocTaBaseT okoJio 150-200 surpos.
B ragecrBe Oaxa ymoOHO HCHOJB30BATH MeTAaJLIHYE-
CKYI0 00YKYy M yCTAaHABJIHMBATL €€ HYXHO B Haumbosee
BLICOKOM MeCTe J0Ma, Jallle BCero Ha 4epAadHoM Iepe-
KpeITHH. [l1a Toro, 4To6kEl Bojla He 3aMep3asa B XOJO/-
HOe 3MMHee BpeMs#d, BOJOHANOPHBINA 0ak HeobOXoamMmo
TIIATEJBHO TEeNJIOHM30JHPOBaTh. BojaoHanmopHBIH 6ak
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Puc. 40. Yemanoexa snexmponacoca « Maavius:

4 — B Konoaule; 6 — B obcanHoi Tpybe: 1 — Hacoc; 2 — cBA3Ka
MpoBOA CO NUTAHTOM; 3 — MoaBecKa KanpoHosas; 4 — NpyxKHUHHAA
MOABECKA H3 PE3HHBL; 5 — NpoBod; 6 — MUTAHT, 7 — MepeKnainHa;

8 — Buika; 9 — konslo; 10 — Tpy6a obcanHas |

127



megecoodpasHo HM3roTaBJIHMBATE H3 HepiaBewnero
MaTepuaJia WM TIaTejabHo o6paboraTs U3HYTPH AHTH-.

KOPPO3SHHHBIM NOKpEITHeM. Bax obopyzavior cucremod

HOAAmMUX, OTBOAAINHMX, MNEPEJHUBHBIX H CIYCKHBIX

TpyOonpoBoxos (puc. 41).

Ho He Bcerma BosmoxHa yeTaHOBKA BOJOHANODHBIX
DakoB, MOTOMY cymiecTByeT BTODOii BapHAaHT BOAOCHAD-
HEHHA JKHIBIX TOMOB — 3TO IPHUMEHEeHHe I'HAPOIHeBMA-

THYECKHUX VCTAHOBOK.

* I'udpasauueciue yemanosxu umeror onpesenennse
[IpeHMYIecTBa 10 CPABHEHHIO C BOJOHAIIOPHBIME GaKa- |
MH, TAK KaK OHH MOTYT pasMelIaATECH Ha JI000M aTake _
SHaHHA; B IIoJABajIaX, KoJoAmax u 1. x. OgHAKO NIsa UX

HaZe’KHOH paboTel Tpebyercs GecnepeboiiHoe SJIEKTPO-
cHabOXxeHHe.

Y CTAHOBKA COCTOUT U3 CJAEAVIOIUX OCHOBHBIX 3/IEMEH-

TOB (puc. 42): snekTpoHacoca, I'HAPOIIHEBMATHYECKOTO
baka, OJI0Ka ynpaBjeHHsA U OOBABKH C apMAaTypoii.
OcHOBHOII 5JIeMEHT YCTAaHOBKM — T'MADPONHEBMATHYUE-

CKHH 0ax. OH COCTOMT M3 ABYX SIMNTHYECKHX NHHIL C _'
00paboTKOM, MeK/y KOTOPBIMH VCTAHOBJICHA pesuHOBAA
ruadparma, pasaensiomas 6ak Ha BOBAYIIHYIO (Bepx- 1
HIOI0) ¥ JKHAKOCTHYIO (HHIKHIOI) XaMephl. YCTAHOBKA !
ABTOMATHU3MPOBAHA; HACOC BKJIIOYAETCH M BHIKIIOUASTCH

BE GABHCHMOCTH OT JaBJIEHHA BOJKI B CHCTEME.

Boportei

BopoT — ato upucnaménenne IJIA MOoAgbeMa BOABI U3
KOoJroAana, KOTOpOe COCTOHMT M3 OTpe3Ka [ApeBeCcHHBI
OUIHHAPHYECKOH (opmel, 3akperieHHOH Ha ocu. Ock
BpamaeTcs B IOAIIHMNHAKAX, 3aKPeNeHHbIX B CTOHKAX,
Py9dKaMu, PAcuOJIOMKeHHBIMH C OJ{HOM WJIH ABYX CTOPOH
OpeBHA.

HacTo BMeCTO pydYeK Ha BaJy KPEmsT nHajablel, T. €.
deTeipe Opycka. CTOMKH MOABEMHOro yerpoifcTsa Kpe-
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LOBPEMEHHBIE CUCTEMbBI BOAOCHAOXEHMS

w——

.d". Py
Puc. 41. Bodonanopnwii 6ak:

| — mopknanounste 6pycku; 2 — pacxoauas Tpyba; 3 — nosawomas
TpyDa; 4 — BeHTWIb; 5 — 6aK; 6 — KpbilKa; 7 — NOIUIABKOBbIH KIANAH;

8 — nomnox; 9 — nepenuBHas Tpyba; 10 — ciyckHas Tpy6a;
11 — rpasesas Tpy0a; 12 — BopoHka; 13 — npueMHblil 6a4oK

— e ]

- 129



CoBpemeHHbIE CHCTEMBI BOAOCHAOXEHUT
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Puc. 42. Obuguii eud eudponnesmamuyeckoti 600onodseMuoil yemanoexu:
1 — Hacoc «Aruneiab» WiH «Maisis; 2 — FHAPOAKKYMYJIATOP;

3 — 010K yripaBiieHusT; 4 — MAHOMETP; 5 — IATYHMK peJie JaBICHHS:
6 — BEHTHJIBb JUIS HAKAYKH BO3AYXa; 7 — CIOH 3/4"; 8 — BenTIAn 3/,
9 — mrmynep; 10 — kouTpraiika 3/,"; 11 — Tpoiinuk 3/,";

12 — BoponoasosiHii natpybok; 13 — Bo3aymHas Kamepa:

14 — xuakocTHas Kamepa; 15 — peauHosas auadparma

OAT K OT'0JIOBKY KOJIOAIA € JONOJHUTENbHBIM IIOTPYXKe-
HHEeM B 3eMJII0 HAa rayOmHY He MeHee 50 eMm. Croiiku
TONKHBI NPOYHO Hep:KaTbCd M He KoJsebaTbcs NpH
MOA'beMe BOABI M3 KOJOAIA BO BpeMs BPAIIeHMA BaJa.
Ha Bany 3akpennsaioT KOHEI[ BepeBKH, IeNH WM KaHa-
Ta U BpalleHHeM PYYKH BOPOTA HAMATHIBAIOT Ha BAJ
BCIO NJIHHY BepeBKH, HEOOXOAHMMYI0 AJIA ONYCKaHUA
Beapa [0 BOALI B KoJioAane. Ha KoHIe BepeBkHu (kaHara
MJIH IeNH) 3aKpendoT Beapo. Kak npasuio, misa
T0A'BeMa BOALI M3 KOJIOALIA IPUMEHAOT OIIMHKOBAHHOR
BeJIpO CTAHJapPTHOro pasmepa (emxocrteio 10 xa). Ilas
COlePXKAHMUA KOJIOALA B XOPOIIeM CAHUTAPHOM COCTOS-
HUH PeKOMeHAYeTCA NPUKPEIJIATEH HOCTOSHHOe HJIH TAK
Has3blBaeMoe OOIeCcTBeHHOEe BeJApPO M NOJb30BATHCH
TOJBKO MM. 3a4epIbIBATH BOAY M3 KOJIOAIA JIMUHBIM
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peJJPOM KaTeropHuecKH 3sanpemjaercs. UTobbl mocTa-
BUTHL BeApPO C BOAOH, IO BepXy OrOJIOBKA YKPeIJIdAKT
MIHAPOKVIO NOCKY.

XypaBAx

JKypaBiu odeHB IPOCTHI B M3rOTOBJEHUH M IIHPOKO
pacrnpocrpaHeHsl. OHM OBIBAIOT BCEBO3MOMKHBIX KOH-
CTPYKIIHII, B OCHOBE KOTOPBIX JIEHHT TOJICTOE H JOCTa-
TOYHO JJIHHHOE OpeBHO, JKeJIaTeJILHO C PA3BHJIKOM HaBep-
XV, K KOTOPOMY Kpenurcsa Oojee TOHKOe OpeBHO HIIH
JKepjlb, WJIH TaK HaseiBaeMblil OanaHcup. Kpemsnernue
DajjaHCHMpa BBINOJHAKT IIAPHUPHO Ha CTAJlbHOM OCH,
BBRINOJHAeMO B BHOe Ooara auamerpoMm 25—30 MM ¢
roJIOBKOM Ha OJHOM KOHIIe ¥ A KON Ha JPYTroM.

Banascup KpenAaT TAK, 94TOOBI €ro TOJICTHIM (3aXHUH)
KOHeIl BCerja ONYCKAaJICA BHHU3 M NOJHHMAJ BEPXHHH
(ToHKHMI) KOHeI, dYalle BCero COCTOAILMUM HU3 IIecTa
Heobxonumol anauHbl. Ha BepXHHH KOHel 0anaHcupa
KpenaT ¢ NOMOIILI OTpe3Ka Iend HJIH KaHaTa MHIecT
OJIWHON, PABHOM pPACCTOAHHUIO OT Bepxa OroJIOBKa M0
yPOBHSA BOAEI B Kosoxame. K agpyroMmy KoHIy miecTa Kpe-
OAT BeAPO AJMA 3adepnblBAHUA M NOAbeMa BOALI M3
ronoxna. IloBepxHOCTh mIECTa TIIATENBHO OCTPYIHUBa-
0T U IIIHGYIOT HAXIAYHOH MKYPKOM.

K zagreMy KoHIY OaJlaHCHPA KPEIAT KOHTPIpys3 TAKOH
BEeJIMYHHEBI, YTOOLI HAIIOJIHEHHOE BOJAOH BeJApO IMOAHUMA-
JIOCh M3 KOJIOAIIA HeIOCPeJACTBEeHHO 3THM rpysom, Oes
VIACTHSA YeJIOBeKa. ITOo AenaeTcsd AJId Toro, 4Todsl odier-
YHUTH NpoOIecC NMoaAbeMa BeApa U3 KOJOAIa, XOTH Ony-
CKaTh IIYCTOE BeApO B KOJIOJel IPHAeTCA ¢ HEKOTOPBIM
yCHJINEM PYK, HO HQJI0 NIOMHUTE, YTO OIIYCKAaTh DajlaHCHD
B KOJIOZel] ropasfo Jierde U yaoOHee, yeM IIOJHHMATH
BeIpO ¢ BOJIOM BBepX.

B rny6oKHX KOJOAIAX BMECTO ILIeCTa 4aCTO NPUMeHA-
10T 1ensb. Yrobsl BeApo, nMomajas B BOAY, He ILIABAJO, a
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OIYyCKAJIOCh IO BOAY, PEKOMEHAyeTcs K pPyd4Ke Beapa
NpuKpenaaTe nenk gaaao 150—200 mm. Ilens ToTuac
OIPOKHABIBAET MJIABAKOIIEe BEApPO, OHO ONYCKAaeTCA MO
BOJY ¥ JJErKo 3aloJHAeTCA BOJAOM.

TeppUTOPHIO BOKDYI KOJIOALEB M CKBaXKHH OJaro-
yerpanBaioT. Ilociie Bo3dBemeHusa cpyba KoJoAma B ero
pepxHer YacTH Ha rayomay 1,5—2 M OT mOBEepXHOCTH
JeMJIM PEKOMEHAYeTCHA CAeJaTh TAK HA3hIBA€MbIH IIHHSA-
HBIM 3aMOK U3 MATOM XKHUPHOM I'NIMHBI CJIOEM TOJILHUHOMN
26—50 eM ¢ TmaTeNBHEIM e€e VILIOTHeHueM. BepxHIow
[NOBEPXHOCTb 3€MJIM BOKPYT KOJIOAIIA HA PACCTOAHHH IO
2 M BO BCe CTOPOHBI OT KOJIOAIA 3ACKITIAIOT I'MTHHOM, TIIA-
TeJBHO TPaMOVIOT ¥ BHIDABHHUBAIOT MOBEPXHOCTH C TAKHM
pacdeToM, 4TOOBI BO BCe CTOPOHEI OT cpyda OBLI VKJIOH
JUid  oTBojZa arMmoc(hepHBIX O0CaAKOB OT KOJIOALA.
BEIpOBHEHHVI10 IOBEPXHOCTE BOKPYT KOJIOAILA XKeJlaTelb-
HO 3aCTeJHUTH KeJie300eTOHHBIMH IIJIMTAMH HWJIM TIHA-
TeJbHO ac(albTHPOBATS.

s Toro, 4ToObl HCKANYHUTE NONALAHHAE B KOJIOHEIL
NOCTOPOHHHX IIpeJIMeTOB, I'DA3H, IbIJIH, armochep-
HbIX OCAJAKOB HAaJ KOJIOADAMH YCTPAHBAKOT HIATPE] HIIH
becenkm.

IllaTep — aT0 NpakTHYEeCKH KpPHINIa HAJA KOJOAIEM, a
OOKOBEIE €r0 CTOPOHEI B 9TOM CJy4Yae OCTAITCH OTKPHI-
THIMH.

Becenka 3aKkpeIBaeT KOJIOJEI CO BCeX CTOPOH, TO €CTh
KpoMe KPBIIIH HMeTcHA OOKOBBEIE CTEHKH C JBepKaAMH.
BeceiKk HM3roTaBIMBAT U3 Pa3/HYHBIX MAaTepPHAJIOB,
KPACOYHO PAcHMCBIBAIOT M Pa3pPHCOBBIBAIOT. |

¥Yxopa 32 KOJIOAIIAMH H PEMOHT

K xomoguam smwoboro Tuna npenbABIASIOTCA BBICOKHEe
CAaHHUTAPHO-TUI'HeHHYeCKHe TpeDOBaHHUA, MHNOCKOJIBKY
KAYeCTBO IIHTHEBOM BOJBLI HAPAMYHI BJIMAET HA 3X0pPO-
Bbe€ JIIOJIeH.
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K KOJOALY ROMAIIHHX MXHBOTHBIX. IloaTomMy BOKp

KOJIOZNA HA PACCTOAHMHU 10 6 M OT Hero Heo6xXoAMMO

VCTPOMTE KPYTI'OBO€ OTpasKIeHHe.
B OTKpEITEIE KOJIOAIBI MOryT momacTs HaceKoOMbIe,

MBILIH, JIATYIIKHA H OPOYAS }KHBHOCTH, 2 TAKIKE JTHCTHSA
C AePeBBEB, N0 b, CHET, IbLIb, II0O9TOMY KOJOAEI MO/~
*eH OBITL 3aKPHIT IJIOTHOI NLLIEBOXOHEIPOHUIACMOI

KDBIIIKOH (puc. 44).
Kak y»e rosopuiiocs, Boay us Komoamna PEKOMeHIyeT-

cA OpaTek OAHUM BeApOM, TAK HAZLIBAEMBIM obmiecTeeH-
HbIM, NPUKPEIIEHHBIM K INECTy, BepeBKe, KAHATY, |

TPOCy, nenH BOAONMOABEMHOI0 MEXaHHU3MA, U XPaHHUTE B

3aKPbITOM KOJOJAIE, HOJBEeIIeHHEIM Ha KPIOYOK. Beapo

Puc. 44. Ilpocmoe pewenue 3axpsimus xonodua
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JIOJI3KHO OBITh H3TOTOBJEHO K3 HEeP)KAaBeIIel CTAIH UK
MMEeTh AHTHKOPPO3HIHOEe NOKPLITHE (OIHHKOBAHHOE).

PeryiaspHo, HO He pe)ke 2-X pas B IoJi, KOJOAIILI Heol-
XOAHMO OCMATPHBATh H OYHIIATE.

[Ipr ocMoTpe KOJOALA HYXKHO TIIATEJBHO 0bciemno-
BATH BCIO TOJIIMY BOABLI M AHO. B aToMm caydae ocMOTD
pEKOMEHAVEeTCA BBIMOJHATH C MOMOINbI0 MOACBETKH OT
aJekTposaMnbl 1iaH (oHapa. IIpu obHADYKEeHHH IIOCTO-
pOHHEro mpeAMeTa B BojJe MJIM Ha JAHe KOJOAIa HeobXo-
JIAMO Cpa3y NPHHATH MepHl K ero yaaleHuio. B saBucu-
MOCTH OT TJIYyOHMHEI KOJOAIA MOCTOPOHHHE IIpeaMeThl
VIAJNAKOTCA ¢ TOMOIIBIO MIECTOB ¢ KPIOYKAMH UJIH ceT4da-
THIMH CAYKAMH.

Ecnu B BoAy MOIAJH MBIIIH, OTHOLI, MEJKHEe JXHBOT-
HbI€, TO BOAY M3 KOJIOAIA He0oOX0AMMO MOJHOCTBIO yAa-
JIUTh, NPOAe3suH(MUIHUPOBATE KOJIOAEI M TOJBKO HOCHe
9TOTO0 HAIIOJHUTE €ro CBeXel BOLOH.

Kareropuuecku sanpenjaercs KOHONATHTH HEIJIOTHO
BBIIMOJIHEHHBIE IMBBI, TAK KaK KOHONIATHBIH MaTepHaJl
OBICTPO THHET, HAXOAACH B ChIPBIX VCJIOBHAX KOJIOLE3HO-
ro cpyba, oceimaerca H 3arpasHAeT coboii BoAy.
I[IpuMeHATs ODPONUTAHHBIE MACTHKAMH KOHOIATHBIE
MaTepHAJIbl TAK)Ke Hejb3d, TAK KaK MacCTHKa HOPTHT
BKYC BOJBI H JeJIaeT ee HeIPHUrOAHOM O IIUThA.

B cpybax m3 OpeBeH, OpYCKOB HMJH IIJIACTHH ITA3LI
MEeXAY HUMH ellle Ha 3eMJIe 3al0JIHAT (IIpOMas3bIBaioT)
rIMHAHBIM pactBopoM. Kpome Toro, ocrapmieecsa npo-
CTPAHCTBO MeKAY cpyOOM B I'pYHTOM 3aIIOJHAOT INIUHSA-
HLEIM PacTBOPOM, 4TO IIpeAOXpaHsAeT BOAY B KOJIOAIE OT
NonafaHus B Hee II0YBeHHOH BOABI H BEPXOBOJAKH.

OronoBKH KOJIOJE3HBIX Ccpy0OB, BHINOJHEHHBIE H3
nepeBa, MOJYKHBI OBITH OYeHb IJIOTHBIMH. [lonoaHu-
TeJbHO OroJOBOK OOIIMBAIOT €¢ HAPYXHOM CTOPOHHI
nocKkaMu (TecoM MJIH BArOHKOM) — 9T0 TaKe [IpefoTBpa-
[1aeTr nonajaHue B KOJIOJEI] NbLJIN U I'PA3H.
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Corer

OcofeHHO BHHMATENBHO M OCTOPOIKHO COenyeT
OTHOCHUTBCA K ITOJB30BAHHMIO CTADLIMH JaBHO He
KCIIYaTHPyeMBIMH Koaopgunamu. IIpe:xae Bcero
TAKOH KOJIOZe:] TIATeILHO OCMATPUBAETCS U npu
HEODXOAMMOCTH MIPOU3BOAUTCH €TI0 OYHUCTKA, TeKY-
IMHH pPEeMOHT H o00a3aTeJbHO HesuHpeKnd,
JHKenarenbHO BO BpeMA pemoHTa KOJIOAIla HPOMBI-

BaThb CTEeHBI cPy0a ¥ 06A3aTENbHO IMPOMBITH HIH
3aMeHHTH JOHHBIH QUILTD.

Iloce BRIMONIHEHUS Beex omepanui KoJiojel JAe3HH-

dunupyercs. Ilna aToro npexzge Bcero caexyer ompeze-

JIUTH 00b€M BOJBI B KOJIOAIe. B 3aBucHMOCTH oT 06Bema

BOZBI TOTOBHTCA PaBIMYHEIR 00beM esuHUIHDYIOme

HUAKOCTH. [l mesmEdexnum Koxoama, Kak NpaBHJIo,
UCIOJIB3YETCHA XJIODHASA M3BECTh, PACTBODEHHAA B BOJE
¢ 10-15% xonuenrpanueit npu TeMIIePATYPEe BOJALI HE
6oJree 20 °C,

HesuEdunupyonuii pacTBOpP NIPUTrOTOBISETCS cJIeny-
IOIUM 00pa3oM: B YHCTYIO OCYAY HAJIHUBAIOT HeoOxomu-
MO€ KOJHYIeCTBO BOAbI. OTMEpHBaOT He06X0MHMOe KOJIH-
4eCTBO XJIOPHOM M3BeCTH M3 pacuyera 10-15 rpamm Ha
1 TUTD BOJBI ¥ 3aCHINAIOT XJIOPHYIO U3BECTH B OTMEepeH-
HyI0 Boay. Ilocyny npwu aTom miorHO 3aKPBIBAIOT KPBIII-
KOH, YTOOBI U3 Hee He YJIeTYUYHBAJICH XJIOD, ¥ TIATeIbHO
[IepEMEIIHBAIOT PACTBOP /0 IIOJIHOI'0 PACTBOPEHUSA XJIOD-
HOM m3BecTH. Ilocse aToro pacTBopy AarOT BO3MONKHOCTE
OTCTOATHCA B TeyeHHe 2—3 4acCoB,

IIpuroroBneHHEBIM TakuM 06pazom pacTBOpOM CHaYa-
Jia JNEeSHHDUIHDPYIOT, TO eCTh OKPANIMBANT CTEeHKH
KoJqoana. Hemnaior aro 2—-3 pasa ¢ moMomsio MAaJIAPHOH
KHMCTH HJIH mysibBepusaropa. Ilocae sToro ocrarku pac-
TBOPA CIMBAIOT B KOJIOJEI M BCe B KOJIOAIE TIIATEJIbHO
nepeMemuBaior. ilocie MHOTOKpaTHOTO mepememuBa-
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HUs BOAY B KOJOJIE OCTABJSAIT B TOKoe HA 1-2 CyTOK.
[Ipu aTOM Or0OJIOBOK KOJIOAIA TIHATEJBHO repMeTH3HDY-
(0T I{ATOM HJIH Gpe3eHTOM, C TeM YTOOBI XJIOp He YJIeTy-
qUBAJICA H3 KOJIOAIIA. i

KenarenbHO Ae3nHDEKIHIO KOJOAIIA TIOBTOPUTE Yepes
2—3 nHA B NOJHOM O0OBeMe C IPHUIOTOBJEHHEM CBElKero
pacTBOpa XJIOPHOI u3BecTH. BpaTe B #TO BpeM#A BOAY U3
KOJIOAIIA M MOJH30BATHECA €10 KaTeropMYecKH 3anpelna-
ercsa. I[Tocae noBTOPHOH Ae3MHPEKIIMH BOAY U3 KOJOAIA
IOJIHOCTRIO yaanawT. IIponece oTkauKH BOALI IIOBTOPS-
0T 0 TeX mop, NOKa Boja He OyleT MaxHYTh XJOPOM.
[Tocine nesmH(pEeKIHH pPEeKOMEHAYeTCA cleNaTh aHAaJIu3
BOABI B 1abopaTopHH.

IIpu HeoOXOZUMOCTH IIOCTOAHHOro obeasaparkuBa-
HAA W OYHMCTKH BOJbl MCIOJb3YIOT XJOPHATPOHEHI
(UMAMHAPEI U3 NOPHUCTOM KepaMHKH, 3alOJHEeHHBIE
XJIOPCOePKAMHUM JAe3HHPHUIUPYIOIHM CPeJCTBOM
INTCTK uiu XJOPHOH H3BeCThI0). XJIOPIATPOHEI ONY-
CKAIOT B KOJIOJEIl MJIH CKBAXKHHY Ha paccrosHue 0,3-
0,5 m ot aHa. IIpoAoMKHUTEIbHOCTb AEHCTBUA XJIOPIa-
TpOHA NpUMepHOo 1 MecsI, IIOoCJIe Yero OH J0JIKeH ObITh
nepesapaKeH.

Ilpu HAJIUYHH B BOJle HEIPUATHLIX 3alIaX0B U IPHABKY-
COB MOMKeT ObITh pPeKOMEeHAOBaH OBITOBOM (QHILTD—
naTpos «POAHMUK—3% C YroJbHBIM (DUJILTPYIOIIUM 3Je-
MeHTOM. HepocTarKoM sABJAeTCA HHU3Kafd NPOHM3BOAH-
TeJIBHOCTb.

Jlns MHEAMBHAYAJILHOTO 3aCTPOMINHUKA MOMKeT OBITH
pPEeKOMEHJ0BAHA CHCTeMa BOJOOYHMCTKH, IpPEACTaBJIeH-
HaA Ha puc. 45.

Hcexoauas Boja nmocTrynaer B 0ak K cienuajibHOMY pas-
OpBI3rEBaATENI0, 3ATEM NIPOXOAMUT B HAIPABJIEHUH ¢CHHU3Y
BBEDPX » B MUIAMHAPHYecKHi GuisTp auamMerpom 300 mm,
seicoToit 750 mm. B KauecTBe QHUIBTPYIOILIEr0 MaTepua-
JIa MCHOJB3YeTCA OTKPLITOSAYEHMCTHIM MeHONMOJNHYpDeTaH
(moposion). QuuimeHHAs BOJA IIOCTYIIAET Jajiee B CHCTEeMY
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Puc. 45. Jeuyenmpanuszoeannas cucmema
godocHabxcenus ¢ oMUcmKol 8o0bi;
| — mwaxTHbI Kogomelr; 2 — Hacoc; 3 — pasbpsisrusateny; 4 — Gax:
5 — pwisTp; 6 — BHEITHXKA

BHYTPEHHEr'0 BOAONPOBOAA XKUIOT0 foMa. B narHoM ciry-
1ae 0ax 4 OIHOBPEMEHHO BBINOJHAET POJIb BOXOHAIOPHO-
ro baka.

YcraHOBKA I03BOJIAET VAAJIHUTD U3 BOALI OKMCIIBI JKeJIe-
34 W pacTBODeHHBIe rasbl, H30aBUTHECA OT NPHUBKYCOB U
3anaxoB. B kKomMmieKkT ycTaHOBKH BXOIAT HACOC, paas-
OpeisruBarenb, GUILTP, 6aK, TPYGONPOBOARL C apMary-
DOM, TpHOOPEI ABTOMATHKH [JIA BKJIIOYEHUSHA 9JIEKTPOHA-
coca. Hacoc moxker ycTaHaBiuBaThCA B JIIOGOM BOXO3a-

OOpHOM COOpPYIKeHHH — KOJIOALEe, KaMepe, CKBAKHHE U

T. 4. H paboTaeT NUKIUYECKH B ABTOMATHYECKOM pPeXxH-

Me; OTKJIIOYasCh ¥ BKJIOYAACH 110 Mepe 3all0JHeHUA WK
OIIOPOXXHEeHHUA DaKa.

CxeMpI IPHCOCTHHCHHA
HH/THBHIYAJIBHBIX SKHJ/IBIX
IOMOB K IICHTPATH30OBAHHBIM
CHCTEMAM BOJOCHAOKEHHA

[Ipn HaMYMHA B HACEJIEHHOM NYHKTE NEeHTPaJIH30BaH-
HOIf cucTeMBl BojocHabGMKeHHs meaecoobpasHee ocymie-
CTBUTH NOAKJIIOYEHHE HMHAMBHAYAJIBHOI'O KHJIOTO AOMA
HJIM KOTTEM KA K CYIeCTBYIOMEei BOAOIIPOBOIHOM CeTH.

Ilna nmpucoefUHEeHUA J0OMa K VIAYHON BOJOIIPOBOJHOM
CeTH 3aCTPOMINMEK JOJIKEeH HNOJYYWTh paspellieHne W TeX-
HUYECKHe YCJIOBHSA Ha NOAKJIIOYeHHe B OPraHu3anyn, sKC-
IIyaTHpyIome BOZONPOBOA (HanpuMep, B HPOM3BOA-
CTBeHHOM ynpasieHnu <«Bopoxanana» JaHHOTO HaCeJeH-
HOTO MyHKTa). B yesioBuAX Ha MOAKJIIOUEHHE YKa3bIBAIOT
MECTO ¥ CXeMy BO3MOYKHOrO npucoeanHeHus (06eraH0 G-
sKANIIHMI KOJIOZeN), IIyOuHy 3ajioMeHus TPybOIpoBOAa,
ero IAAMeTp ¥ rapaHTHPOBAHHBIM HAMOD HA BBOJE U T. A.

IluameTp HApPY>XHOTO BBOJA, a TaKXKe U TPYOOIPOBOJ
BHYTPeHHEeH CHCTEeMEI, 3aBUCAT OT KOJHYeCTBA NOAKJIIO-
yaeMBIX moTpebuTeneil, HAJIWYHAA HJIM OTCYTCTBUHA JIeT-
Hero BOJONPOBOJA, MPeAHASHAYEHHOrO AJid NOoJHBa 0ro-
pojia M cajia, a TAKXKe OT MaTepuaa Tpyo.

IlomMOBEIe BBOAEI IO BO3MOMKHOCTH CJIEAYeT OPOKJa-
NHIBATH NePNEHANKYIADHO yauuHoii cetu. Tpy6sr foM0-
BOTO RROITA MOMHO pPacnoJaraTh BAOJb CTEH 3JaHUA Ha
paccTOSHUU He MeHee D M OT CTeHRI; eCJIK 3TO paccTosd-
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HHUe He Oymer cobaI0ZleHO, TO B ciyyae MOBDeXIeHH 4
TPYO0 BO/la MOKET 3aTONHUTE ITOBAJEI ¥ PA3MBITE byaga-

MEeHT 3/[aHHA.

Beoxsr BOmonpososa B 3naEume, Kak IIPaBUJIO, OCY-
IIEeCTBAAKT B MOABAJIBHOM NOMEMIEHWH H3 YYIYHHBIX
Tpy0 npu auamerpe BBoga 50 MM u 6GoJiee, U3 CTANIBHEBIX
OOHHKOBaHHBEIX TPYD — npu ero guamerpe xo 50 MM wiIum
U3 NOJIMBTUJIEHOBBIX TPYO BeICOKOM morHocTu (IIBII).
Mecro BBOJA BOAONPOBOAHEIX TPYO ycTpaumBaoT TaK,
4TOOEI HX He IOBPEANJIA OCANKA 3MAHUA H He IONYCTHTE
HOCTYILNIEHHA 'PYHTOBOM BOJBI B HOMEIeHHe, I'/le HAXO0-
AurcdA BBOoA. IIpumep BBoAa BomonpoBoa B 3nagme moxa-
3aH Ha puc. 46.

JloMOBOIT BBOJA 3aKaHuYMBaeTCH BOJIOMEPHBIM V3JI0M,
KOTOPBIM MOHTHUDYIOT 3a ePBOM HAPYKHOM CTeHOI 3/1a-
HH — B TEIJIOM U CyXOM IOMEMIeHHH (HA PUCYHKe — IOJI-
BajibHOE NIomMemenue 3qanus). [lepex Bogomepom 2 yera-
HABJIHBAIOT «'OPOACKON» BEHTHJIb HJIH 3aJABHKKY 1, a 3a
- BO/IOMEPOM — «IOMOBOIi» BeHTHIb 4. Mexay BogoMepom
M BeHTHJIEM 4 yCTAHABIMBAIOT TPOMHHMK € BOZOpPastop-
HbBIM KpaHoM 3. Hanuwume 3aToro xpaHa gaeT BO3MOIK-
HOCTB CJIMBATH BOAY M3 CHCTeMbI B ABADUHHEBIX CHTYAILH-
AX, & TaK¥Ke NPOBEePHUTH NPaBHJIBHOCTE IOKA3aHMIT BOJO-
Mepa, He CHUMasd ero ¢ Mecra. [luis aToro 3apanee onpeje-
JIFIOT eMKOCTB COCY/Ia M YCTAHABJIMBAIOT €r0 [O0J] KPaHOM
3, CHCTEMy BHYTDPEHHEro BOJONIPOBOAA OTKJIIOYAI0T,
38KDBIB BEHTHJIb 4 U 3aIIMCHIBAIOT IOKA3aHUA BOJAOMEPA.
3aTem uepes KpaH 3 HAmOJHAIT Bexpo 10—20 pas moj-
pAL M 3aMe4YaloT HOBOe mOoKaszaHUe Bojgomepa. Ecuu
KOJIH4YeCTBO BOJBI, HaxXoAfAlleecs B BBLIMTHIX Beapax,
NPHMEPHO PABHO PAa3HOCTH MEMJAY BTODHIM M IEePBEIM
NOKAa3aTeJsMH BOJOMepPa, TO OH HCIIPABEH.

HJIA KOHTPOJIA 3a PAacXoJ0M BOJEI IPUMEHSAIT BOJO-
MEpPBI ABYX KOHCTPYKIHM — KpbLIbdaThie (puc. 47 a) u
Typounnsie (puc. 47 6). Kpbuibuarsiii BogoMep yCTaHAB:
JHUBAKOT CTPOr'0 BePTHKAJBHO, IU(pepOIaTOM BBepxX.
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Puc. 46. Yempoiicmeo eéodonpoeodnoeo eaqda:
a — BBOJ uepes dyHnaMeHT; 0 — BosopasbopHBIN KOJIOAEIL:

1,4 — BeHTWIH; 2 — BOJOMED; 3 — CIMBHOH KpaH: 5 — MONMYTIONBAJ
(noasan); 6 — dyHnaMeHT; 7 — TPyOONPOBOJ BBOAA, 8 — 1eMeHTHBINA
pactsop; 9 — cMonsAHas MPsAb (MaK/s); 10 — mATAA TTIHHA;

11 — dymasip; 12 — ormocTKa; 13 — mok; 14 — X0[OBBIE CKOOBI;
15 — dpacoHHOE HETOHHOE KOMNbLLO; 16 — MIHHAHBIH sdl'-!t::_ll{

17 — 3azemuenne; 18 — Tpyba yIHYHOTO BOAOTIPOBOIA,

19 — pesuropas npokianka; 20 — cBapka; 21 — XoMyT

- e

TS

i

TypbusHEEBIe BOAOMEPEI MOXKHO YCTAHABJIMBATE B HAKJIOH-
HOM MJIM BePTHKAJIBHOM IIOJIOYKeHHH.

Tpy0onpoBo/ibl BHYTPEHHEr0 BOJ0NPOBOJA IPOKIABI-
BAIOT M3 OIMHKOBAHHLIX XOJIOAHOKATAHHBIX TPYD AuamMer—
poM 15-32 MmM. BEyTpeHHHI BOAOIIPOBOJ KHUJIOTO JIoMa
COCTOUT M3 BEPTHKAJBHBIX CTOAKOB, MaruCTPajJbHBIX U
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Puc. 47. Bodomepw:
d — KPbUIBYATBIH BofoMep: | — BepTyiuKa ¢ KpbUIbAMH: 2 — OTBEpCTHE
C CeTKoM; 3 — undepbinar; 4 — okmo: 5 — BEIBOJI BpALLEHMS
K CUCTHOMY MEXaHM3MY; O — TypOUHHBIIH BogoMep: 1 — KOpIyc;
4 — cueTHbIH MexaHu3M: 6 — peaykrop; 7 — yepBauHas nﬂpeaaq:;'
8 — TypbuHa; 9 — npucoeIHHUTENBHL thnanen ’
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PAZBOAAINMNX TPYDOONMPOBOJAOB, CAHUTAPHO-TEXHHUYECKHX
npubOPOB ¥ MOABOAOK K HUM. IIpr aTOM pasBogKy ciaemy-
¢T NMPOM3BOAMTH K MecTaM NoTpebJieHHMA TaK, YTOORI
JUiHHA X ObLTa MmuauMaabsHO. IIpumep passoaku TpPy-
OOIIPOBOAOB NIPUBEAEH Ha puc. 48. B pasBeTBiIeHHOI ceTH
jJallOpHBIE KpaHBI MOMXHO YCTAHABJIMBATE HA Ipynmy
npudopos. TpybompoBojibl, NPOJOKEHHBIE CHapPyXH,
HAIpUMEP AJIA MOJHBa, AOJYKHEI HMETh YCTPOMCTBA JJIA
OTKJIIOUYeHHA BOLOIPOBOAA 3UMOM U CIIYCKA BOJIHI.

ITpu mormadice omkpoLmo nPoKaadbl8aeMoil BHYMpPEeH-
neii 6o0onpoeodHoll cemu HeoOxodumo cobawdams caedy-
jouiue mpebosaHu:

« OTKJIOHEHHE CTOAKOB OT BePTUKAJHN He NOJIHHO IIpe-
BBIIIATL 2 MM HA 1 M UX JJHUHEI;

- BCe COEAWHEeHUA MOJKHBLI HAXOAUTHCA BHE CTPOH-
TeJbHBIX KOHCTDPVKIIHI (CTEHOK, Neperopojiok, Imepe-
KPBITHHR);

+ B MeCTax IIpPoXo0ja Yyepes MepeKphITHA TPYOLI He0O-
XCMUMO 3aKJI0YaTh B TMJIB3kI U3 KPOBEJIBLHOM CTANH TaK,
yTO0LI OHHM BRICTYNAJMH HA 20 MM BhIIIe OTMETKH YHCTOI'0
oJia; TPYOONPOBOABI AOJIKHEI OTCTYIATh OT CTEH HA
15-20 mMm u umers yxgoH 0,002-0,005 mm B cropoHY
BOJOPa3bOPHLIX KPAHOB;

B CAMBIX HHM3KHX VYaCTKaxX MarmcTpajy clieiyer
npeaycMOTpeTh NPo0K U JIJIA BRINMYCKA BOJALI H3 ceTel Npu
UX PEMOHTE;

+ y4acTKH TpyDO, HA KOTOPBHIX BO3MOMKHO OXJaXKIeHHe
o 0 °C u HuKe, NOJIIKHBI OBITH TEIJIOU30JIMPOBAHBL.

OCO0OEeHHOCTH MOHTAKA CHCTEM
BOJAOCHAOKEeHHA YACTHBIX IOMOB

Kak u3BeCTHO, B NOCJEeJIHHEe HEeCKOJLKO JieT B OKPecT-
HOCTAX KPVIIHEIX rOPOA0OB HabnaaeTcAa HaCcTOAIIAN OyM
WHAUBHIYAJIBHOTO HUJHINHOTO cTpouTeabcTBa. Bo3-
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Puc. 48. Cxema numvesozo sodonposoda:

4 — € 3alI0PHBIMH BEHTWIAMH Ha OTBETBIEHMSX; 6 — ¢ pac-
TIPEACHTE/IBHBIM KOJLUIEKTOPOM: 1 — BomopasbopHas apmartypa:
2 — NoJMBOYHBIH TpyGonposox: 3 — 3aIIOPHBIN BEHTHIb,

4 — onyckHol KpaH; 5 — pacnpeneHTeIbHBINH KOJUIEKTOP;

6 — obparHbiii K1anaH; 7 — cueTunK pacxona BOJbI
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Be/leHHe YAacCTHBIX [JOMOB BBICOKOH KoMGbOpTHOCTH
(a MMEHHO OHHM HanboJiee BocTpeOOBaHEBI HA PHIHKE HeJJBH-
JKMMOCTH) IOJApasyMeBaeT HaJMYHe BCEero KOMILIeKca
ropoicCKuX yao0cTB. B cuny o0beKTHBHBIX NPUYHH, CO3-
JaHHe NeHTPaJu30BaHHBIX ceTel BOAoCHAOKeHH A, KaHa-
JIH3alHH U OTOILJICEHHA JaXKe NJid DONBOINX KOTTeKHBIX
IOCeJIKOB, He Bcerga Bo3dmoxxHO. Iloaromy npu crpou-
TeJbCTBE IPUXOJUTCH IPOEKTHPOBATE HHANBHAYAIBHEIE
cXeMbl He00XO0AUMBIX OBITOBBIX CeTei.

OcHoBHOIT npo6eMOl JIA BHOBb CTPOANIMXCH JOMOB
ABJIAETCA BOAocHabkeHue. [lejio B TOM, 4TO, HECMOTDSA
Ha obecneyeHHOCTH Poccuu npecHoil BO#oI, ee KauecTBO
¥ yA00CTBO 0OBIYM He BCerjga COOTBETCTBYIOT COBPEeMEH-
HBIM TpeboBanuam. Iloaromy mepen sacTpoHImuKaMu
HepeAKOo BCTaeT mpodjemMa — KaK ¢ HAMMeHbIINMH 3aTpa-
TAMH J00BITE M NOAATE B JOM KaueCTBEHHYIO IIUTHEBYIO
BOAY.

[ nsa mozo wmobe. onpederumscs co cnocobom dobvluu
600bL, caedyem 3HAMb, MO NO cmenexHu NpuzodHocmu
(6 nopadke ybvi6anusl) 6ce UCTNOYHUKU MONCHO KIACCU-
puyuposams credyoujum o6pazom:

* apTesHaHCKHe BoAbI (0HM Hanbosiee HANEKHO 3alIH-
[I€Hbl OT BHEIIIHETr'0 3arpA3HeHuA);

* MEKILIACTOBBIE Oe3HANOPHEBIE BOJABI (KJII0OYEeBhIe KO—
JOALBI, POXHUKH);

* 'PYHTOBBIE BOJIbI;.

* OTKPBITBIE BOLOEMBI.

Cnexyer cpasy oroBOpMThCH, YTO [JIS HOPMAJIBHOTO
BOJAOCHAOKEHUA MOJHOCTBIO IOAXOAAT TOJBKO IEPBHIE
ABa MCTOYHHKA, TAK KAK U I'DYHTOBEIE BOJBI, U BOJbI
OTKPBITBIX BOJOEMOB OOBIYHO CHJIBHO 3arpsAsHeHBI H,
3a4acTyw, uX o0beM BechbMa HecTabHJIeH.

s Toro, 4To6EI 3HATH, IPUTOAHA I KOOBITAS BOIA K
HCIIOJIb30BAHHUIO B OBITOBBIX LENAX, CAEAYEeT OPUEHTHPO-
BaTbca Ha ['OCT 2874-82 «Boaa nureeBas. I'uruenu-
YecKHe TpeDOBaHMA ¥ KOHTPOJIb 38 KAYECTBOM » .
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Banmanue

Tpebosanusa k¥ numbesoit 60de 3axniovalmcs 6
caedyoujem: oHA DOJKHA COOTBETCTBOBATE OaKTe-
PHOJIOTHYECKHMM M OpPraHoOJEeNTHYecKHM IOKasa-
TeJIAM (He COAepKaTh MHKPOOPraHU3MOB BHIIIE
IOPOTOBRIX 3HAYEHUH H HE HMETh BLIPAKEHHOI'O
BKyCa M 3amnaxa), U KOHIEHTPANHH TOKCHYHBIX
XUMHAYECKUX BeleCTB He JOJIKHbLI NPEeBHIIIATH
npefejibHO AONYCTHMBIX. AHAJHU3 HA COOTBET-
crBue BoAel I'OCTy npousBoguTecsi Bo Bcex MecT-
HBIX oTHeiax PocnorpeOHaz30pa ¥ MHOIHMH 4acT-
HBIMH (DUpMaMH.

Hna nmpaBUIBHOrO pacyeTa HHAMBHIAYAJIBHOH CeTH
BOJIOCHADKeHNA, HY3KHO ONPeeIUTh TpedyeMblil pacxon
BOABL Ha MpejnojaraeMele X03AHCTBeHHO-OBITOBBIE
Hy»¥Abl. CToUT 3aMeTHTh, 4TO NOTpPebHOCTE B BOJIE B
HHIHUBHAYAJIbHOM 3aropoJHOM JAOME€ He MNOCTOAHHA, a
HOCHT Ce30HHBIH xapakrep. Ilo HexoTOpPBIM HaHHEIM,
JIeTOM BOoJonIoTpebIeHue MOXKeT BO3pacTaTh B 4—5 pas nmo
CPaBHEHHIO C APYrHMH ce3oHamMu. TouyHBIe JaHHEBIE
MOKHO NOJY4YHUTh, onupasack Ha CHull, BO nna Booaxe
KOPPEKTHOH OLEHKH, CTOUT BOCHOJB30OBATHCA CJIEAYIO-
UMH JAHHBIMH: Ha OJHOTO 4YeJIOBEKA NMPUXOAHUTCH IO
150 1 Bozw! B cyTKH (B cpeguem 120 1 B cyTkH), Ha 0bcay-
JMUBaAHUE caja M rasoHa pPeKOMeHAyeTcsd MNPHHHMATH
uudpy B4 n1/cyT. Ha 1 M2, npu CYTOYHOI NPOAOIIKHUTENb-
HOCTH noJiuBa 6 gacos (mo 3 yaca yrpoMm ¥ Beyepom). Ilpu
9TOM CTOMT HMETEL B BHAY, YTO IMOJIMB 00BIYHO HE COBIIA-
JlaeT ¢ MAaKCHMYMOM BoAonoTped/ieHHA Ha npoune ObITo-
Bble HY¥Abl. CTOUT NPUHATH BO BHUMAHHE, YTO, €CJIH
[IPHEe3KAalT I'OCTH, PACX0J BOABI, COOTBETCTBEHHO, BO3-
pacTaer.

146

Topsauee BOJOCHAOXKEHHE
HHIUBHUIYATBHBIX JIOMOB
H KOTTEIKEeH

Cucrema ropadero BoiocHaGKeHHA HHAUBHAYAIBHOTO
MKHJIOTO JOMA MM KOTTEAKa COCTOUT M3 TEeINJIOreHepaTo-
pa 1 TpyOOIIPOBOJA ¢ 3aIIOPHOM apMaTypPOH MM CMecHTe-
JIeH.

l'opagyee BogocHabG)KeHHe OOBIYHO yCTpaHBaeTcs B
UHAUBUAVAJIBHBIX AOMaX, 00OPYAOBAHHBIX CHCTEMO
BOAAHOIO OTOILIEHMA CO CBOHMM TeIJIOIeHepaTopOM.
CoBepiieHHO eCcTeCTBEHHO JKeJlaHHe 3acTPOMIIHKA
HCIIOJIB30BATH TEIJIONeHepaTop CHCTeMbI OTOIJIEHHA M
AJNA ropA4Yero BoAocHaOxeHus, 4ToObl He YCJIOMKHATH
TeIlJIOBOe X03AMCTBO JIOMa VCTAHOBKOM AOMOJHUTEJIBLHO-
ro Temjioreseparopa. M neiicTBUTEILHO, IPH YCTPOHCTBE
ropa4Yero BoJAOCHaOKeHHA 3a4acTyi0 oBIIHIl TelIoreHe-
pPaTop CIAYHUT UCTOYHHUKOM TeILIOTHI A1 00eHX cHcTeM.
Opnako Takoe pelreHHe He ABJIAETCH 00s3aTeIbLHBIM.
CoBmecTHOE HCIOJIB30OBAHHE OJHOIO TeILJIOTeHepaTopa
[J1A OTOILIEHUA U ropAYero BoJoCHADKeHU A NUMeeT omnpe-
neJieHHbIe Heyno6cTBa. IT0 00bACHAETCA TEM, UTO PeIKHM
TeIJIONOTpeb/IeHuA CUCTEM OTOILIEHUA U ropsadero BoAO-
cHaOKeHHA CyIIecTBEeHHO paznu4daercsa. CHCTeMBI 0TO-
JIeHUsA B TeYeHHe JHA MMeT cTabHJIBHOe TelJIonoT-
pebiieHne, B TO BpeMs KaK ropAdee BOJOCHADKEHHE
XapakTepusyeTcd HepaBHOMEPHOM HArpPy3KOMl ¢ pe3ko
BBIPa’KeHHBIMHU « THKAMH» B YTPEHHNE H BeYepPHHEe Yachl.
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CorsiacHO TemJIOBBIM pacueraM M HPAKTHYECKUM IaH-
HBIM, MHKOBOe MOTpebJieHHe TeIia CUCTEeMOM ropsadYero
BOZOCHAOXKEeHN A, KaK IPABHUJIO, TPEBBINIAET OTOMUTE h-
HY10 Harpysky. Eciu ycTraHOBUTH B JoMe TenJioreHepa-
TOPp Ha CYMMAPHYIO TEeILIOBYI) HATPY3KY OTOILUICHHSA H
ropsAYero BoJJOCHa0KeHus, TO ero yCTAaHOBJIEHHAA MOIII-
HOCTb OKAa}XeTCsA CHJIbHO 3aBBIIIeHHOH. B pesyabrare
B NI€PHOALI, KOI'Za OTCYTCTBYeT pas3bop ropsadeil BOMEHI,
Tenjoreseparop Oyager pabGoraTh HeHOrpyKeHHBIM
C IOHMYKEHHOH 9KOHOMHYHOCTEIO. [109TOMY NIPHM MCIOJTb-
30BaHUM OO0IIero TemjoreHepaTopa AJA OTOIJIEHHSA M
ropavero BOAOCHAOMEHHSA €ero TeMJONPOH3BOLUTEb-
HOCTB BBIOHDAIOT, HCXOMA U3 o0ecreYeHHA TOJIBKO OHOMH
OMKOBOH Harpy3KH ropsdero BogocHaOkKeHHs. B aToT
NNepHoJ] CUCTeMa OTOILJIEHHA OTKJIUYAeTCHA H TeIljloreHe-
paTtop paboTaeT NHINE HA TOpAYee BOXOCHADKeHHe.

Ileprozx OTKJIIOUEHNS CHCTEMEI OTOILICHHA ONPEeHeis-
eTcs BpeMeHeM, He00X0MMBIM JIJIs IPUTOTOBJIEHUA TIOP-
nuu HarpeTou Boasl. Haubonrsinee kosmgecTBo Harperoii
BOJbI TpeOyercs AJisl 3aloJHeHHs BaHHBI. Ilpn BMecTH-
MocTH BaHHBI 250 1 m Temumeparype Boxer 40 ‘C, mis
HarpeBa XOJIOAHOH BOAbI TenMuepaTtypoii 5 ‘C norpedyer-
CA TemJIOTel corjlacHo ¢opmyne: 4,19x250 (40-5) =
36600 x/x. [lna goma ¢ pacyeTHLIMH TeILIONOTePSIMH
8000 Br mpoRo/KHUTENBHOCTh OTKJIKYEHHS CHCTEeMbI
OTOILJIEHHA Ha MMePHOJ IOJA0rPeBa BOAKI JIJIA BAHHBI COCTA-
BuT: 36600/3,6x8000 = 1,3 uaca.

3a 9TO BpeM#, KaK MOKAa3bIBAIOT OACYETEI H IPAKTUKA
BKCOIyaTalnuu, TeMllepaTypa BHYTPEHHEro BO3JlyXa B
NOMEIIeHUuAX cHHMKaeTca Ha 1-2 'C, 4To cooTBeTcTBYyeT
CAHHTAPHO-THI'HEeHUYecKHM HopMmaMm. Tem He MeHee
He00X0AUMOCTh IePHOAMYECKOT0 IPOBeJeHN A ONepallHii
[0 NePeKJYeHHI0 CHCTEeMbI OTOILJIEHHSA IpPeICTABJISAeT
U3BECTHO® HevnoGerse nms sxuteneit, Ilosromy sacay-
HHUBAKT BHUMAHUSA CUCTEMEI C Pa3JieIbHBIMH TeIlJIoreHe-
PaTopaMH JJiA OTOIUJIEHHUS U ropsvYero BOLOCHAOMKeHUs.
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Baumanue

| YuuThIBadg HeyA0oOGCTBO SKCILIYATALIMH OLHOBpE-
MEeHHO JBYX TeNJOreHepaTopoB, AJs ToOpsa4Yero
BoAoCcHAOxeHna Goee npueMIeMO IPUMEHeHHe B
Ka4yecTBe TeIJIOTeHepaTopa 3JIeKTPOBOAOHAIpeBa-
Tesieil. Jlnsa cHuMKeHHsi 3aTpaT Ha NOTpebideMyI0
JIEKTPO2HEPIHUI0 IeJeco0DpasHO HCIO0JbB30BATh
TeIJIOAKKYMYJIATOPEI, KOTOPBIe XPAHAT HATPETYIO
HOYBIO BOAY, KOTA AeMCTBYeT JbroTHBIM Tapud HA
9JIEKTPOSHEPI'HIO.

ITpn skcnsyaTaniuu TeNJIOreHepaTopoB, paboTammux
HA TBEPJAOM TOIJIMBE M BOAAHOM OTOILJIEHHUHM MOMeMle-
HUMH, 1ejiecoo6pasHo yeTPOHCTBO COBMENIEHHOM CHCTEeMEI
OTOILIEHHS H ropsadero BopocHabkenus (puc. 49). Iua
VMEeHBIIEHHA YCTAHOBJIEHHOH NPOHU3BOAUTEJNLHOCTH
TeILIOreHepaTopa HpejyCcMOTPEHO HCIOJB30BAHME pac-
HIHPUTEJIBHOTO COCY/ia B KadecTBe HaKa-akKyMyJIaTOpa
HarpeTo# BoAsl (puc. 50).

Ecyim Bojia He HCHOJIB3yeTCA HA ropsadee BOHocHAGxKe-
HHe, TO IOANHTKA CHCTEM ropsadeil BOJOIl He NMPOH3BO-
JHTCH, H3 TEILJIOTeHepaToOpa OHA INOCTYIIAeT K OTOIMUTEIb-
HBIM IpHOOpaM, rje OXJaJuBIINCh, BHOBb BO3BpAIIaeT-
cA B Terioresepatop. Ilpu orkpeiBaEnm BogopasbopHBIX
KPaHOB, YCTAHOBJIEHHBIX HA BaHHe WJIH MOHKe, ropsauas
BOJla MOCTYIIAeT U3 paclupHTenbHOro 6aKa, ypoBeHb B
KoTopoM mnoHMxaercdA. Ilogmep:xanme mnocrogHHOrO
YPOBHA BOJABI B PACIIUPHUTENbHOM DaKe MOXKeT OCYIIecT-
BJIATHCA BPYYHYIO (II0 YPOBHIO BOABI B BOXOMEDPHO# TPYO-
Ke) HJIHM aBTOMATHYECKH 3a CUeT MMOJa4YM JOIOJJHHUTEhb-
HOM IOPLHMHU BOJIbI B TEILIOIeHePaToOp U3 BOAONPOBOLHOM
ceru. PacmmpuresbHBIH 0aK KeJaTeJbHO WMETh KAk
MOKHO Oosnpureir emkoctu. Ilpu masoit emMrocTu Gaka
nocjieiHue MOPLUMH BOJAbLI He YCHEeBAIOT HATPEeThCH B
TeéToreHepaTope A0 pPacyYeTHOH TeMIepaTryphl H pac-
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ML

Puc. 49. Coemewennan cucmema omonaeHus
U 20pAve20 6000CHAONCEHUA:
1, 2, 3 — crosku ropadero BOAOCHAOXKeHHUS, 4 — BO3MYXOCOOPHHK,
5 — Koten; 6 — oTonMTeIbHEI MpHbop; 7 — KpaH MOANWTEH,
8 — BEHTWIb

9 8

Puc. 50. Cxema coeMewjenHozo 600aH020 KEAPpMUPHO20 OMONAEHUA U

20pAYez0 8000CHADNCEHUA € eMKUM 80doHazpeaamenem U 00HOMOYEYHBIM
godo3abopoMm:
1 — reHepatop Teruia; 2 — rIaBHBIH CTOSK; 3 — pa3sBoidias ropsayas
JIHHHS CHCTEMBI OTOIUICHHS, 4 — pacUIMPHTEIbHBIH COCYII;
5 — Bo3OyIIHAaA THHWA; 6 — MoJaoNIas TWHHA FopsSYero
BOOCHaADXEeHHA, 7 — BOAOIMPOBOAHAA TTOABOMAKA; 8 — oDpaTHBIN

KjanaH; 9 — ﬂﬁpan{aa JJHHHA CHCTCME OTOILICHHH
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X0 BOAbLI 4Yepes TeIlJIOreHepaTop HY¥HO YMEHLIIATH
BPYYHYIO NHUTATEJbHLEIM BEHTHJIEM Ha BOJAOIPOBOLHOMN
JIMHUH, YTO ABJIAETCA BeCbMa HeYA00OHEBIM.

Pasboprasa muHENA ropadero BoAocHaOKeHHA IPHUCOeIH-
HAETCA K pacInupHuTeJIbHOMY 6aKky Ha BeicoTe 100-150 MM
0T YPOBHSA HA, YTOOBI HCKJIIOYHATEH IIOJHOE ero ONopoKHe-
HHe IPH MaKCHMAaJbLHOM Bogopasbope. PacmupurensHBIN
COCY/ TeJIeco00pasHO YCTAHABIMBATL KAK MOXKHO BBIIIIe,

Puc. 51. Dnexmposodonodozpesamens:
| — TpyOuaTHIii HATpEeBaTelb; 2 — eMKOCTB; 3 — peryaarop;
4 — KOXyX; 5 — xonoaHas Bojia; 6 — ropsyas Boaa
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Puc. 52. Bodozpeiinnie koaonku KB3:
a —tina KB5—11; 6 — tuna KBLI-1: 1 — emkocTh BoasiHasi:

2 — TOTOYHOE YCTPOHCTBO; 3 — BoMopa3bopHBIC KpaHB!

COBPEMEHHBIE CHCTEMbI,BOAOCHABXKEHMS

Pasauuvaiom déa cnocoba ucnonv3oéanus annapamoe
AT'B:

* IpH HAJWYUH HECKOJBKHX TOYEK Bojopasbopa (He
MeHee Tpex, HanpuUMep, BaHHA, AVII, YMLIBAJBHHK,
MOMKAa M T. 1.);

* IPH OAHOTOYEYHOM Bogopasbope (HanpuMep, TOJLKO
BaHHA). |

[Ipm mEOrOoTOYe4YHOM BOZOpPasbope CHUCTEMY repMeTH-
3UPYIOT H CTABAT NOJ HAIOp Bojxopasbopa — CHCTEMHO C
HAIIOPHBIM BoJonoforpesareyieMm. BmMmecTo pacmupunrens-
HOI'0 COCy/[ia YCTAHABJIMBAIOT 3aKPHITHIN BO3AYX0cOHOp-
HHK, K BepXHeH 4YacTH KOTOPOro HOAKJIYeHa JUHHSH,
nojaoas BOAY K Bogopa3bopHeIM Toukam. Yepes Toukn
BoZopa3bopa yaansercd M BO3AYX U3 CHCTEMBI.

Bre 3aBMCHMMOCTH OT NPHCYTCTBHA WJIH OTCYTCTBHSA
BOonopas3bopa cucTeMa MOCTOAHHO HAXOAHUTCA MOJ AaBJe-
HueMm Bogonporpesa. Ilpn orKkpeiBaEMH BOAOPas3boOpHBIX
KPaHOB BOJIa M3 BOAOIPOBO/iA BEITECHAET Onpeae e HHBIH
o6beM ropAaYei BOJALI U3 BepXHEH 4acTH BOJOHATrpeBaTe-
JIA K BOJOPa3bOPHBIM TOYKAM.

Ha sameTtky

TEK KaK 9TO IIOBBIIIAET HAIOP B HNMPKYJIAPHOM KOHTYpE
PACIIMPUTENBHLIN 0aK — TEIIOreHepaTop, ¥ TIIATENLHO
TEeNJIOU30JIMPOBATE, YTOOBI YMEHBLIIUThL TEILIONOTepPH HAa
U3JIYIeHHE,

[llupoxkoe mpUMeHEHHE MAJA OTOILIEHHSA U TOPSYEro
BOJIOCHAOKeHH A HAIILIM I'a30Bbie BOJOHATPEBATEH THIA
AT'B, paboraomue Ha npupoaHoM rase. OcoBeHHOCTBIO
9THX BOJOHArpesaTeJiel ABJAETCA TO, YTO B MX KOH-
CTPYKIIHIO BXOJHUT €MKOCTb, KOTOPAsg MOMKeT HCIOJIbB30-
BATBECA ANA AKKYMYJIAIHHM HaArpeTroil BOABl CHCTEeMEI
ropsa4ero sogocHab:xenusa. IIpm skeruryaranuu annapa-
08 AT'B, Takum 06pasom, He HYKHBI JOMOIHUTETHHEIS
AKKYMYJATODE HADETOH BOABL.

f i
152

HeobxonuM0 DOMHHTE, YTO IIPH HMCIIOJL30BAHUH
ofmiero TenJIOreHepaTopa IJisg CHCTEM OTOILICHHA U
ropadero BOJOCHAOXKeHHA C HEemoCpeJICTBeHHBIM
0oTOOPOM ropAadYeii BOJALI TeMIIEPATYPA Harpesa ee B
TEeILUIONeHepaTope He JojKHa npesbrmats 80 C.
IIpu OGosiee BHICOKOH TeMImepaType HaYHHAETCH
UHTEHCHBHOE OTJIOJKeHHe HAKHNOM Ha CTeHKax
KoTja U Tpyd. Kpome Toro, BO3HHKaeT ONacHOCTE

0KOT'0B IIPH NOJIB30BAHHUH ropAYeil BOJOIA.

I[Ipu wmHOrOoTOUYEYHOM BOJOpPa3bope NoALepKAHHE
TOCTOAHHOI'0 BOAONPOBOAHOI'O MAABJIEHHSA SABJIAETCH
BLIHYKJAEHHBIM, TaK KaK TOJILKO IIDH 9TOM VCaoBuH ofe-
cnneumBaeTca OecnepeboiiHas OJHOBpeMeHHas pabora
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BCeX TOYeK Bojgopasbopa. OpHako nonoKeHne MeHAeTcHd,

eCJIH B JIOMe TOJIbKO OflHa TOUKa Bojopasbopa (Hanpumep

AyIl WIH BaHHA). 3Jech menecoobpasHO HCIONb30BATE
Oe3HanopHylo cucremy (puc. 50). Ee ocobeHHOCTE COCTO-

HT B TOM, YTO BOJOIPOBOJAHOE AAaBJIEHHE MHOJHOCTBIO
«cpabaTbIBaeTCAa» B KpaHe HA MOABOAKE BOAONPOBOAA K
Tenioreseparopy. K ropusoHTansHOM TpyOKe pasmadm
ropsiyed BOJBI NPUCOEAUHSAETCHA BO3AVIIHASA JIMHHUA,
MCKJII04aKIas odpasoBanne paspexeHus B Tpybe, KOTO-
poe MOXXeT BOSHHKHYTEL H3-3a PaCIOJIOXKEHHSA BOJOpas-
OOPHBIX TOYEK HH}Ee PACIIHPUTEILHOI'O COCYA.

K OGesmanmopamiM BojgomojgorpeBaTensM OTHOCSATCH
aJIeKTPUYECKHE ImojorpesaTesu Boasl (puc. 51) u Bojgo-
rpelHbIe KOJIOHKH AJIA BAHHBIX KOMHAT, paboraroniue Ha
TBepAOM Tomiuse (puc. 52). Bogorpeiiasie KOJOHKH IS
BAHH HA TBEDAOM TOILJIMBE NPUMEHAIT B HHIUBHIYAJIb-
HBIX JOMAaX C MeYHLIM OTOILJIeHHEeM ¥ JJ0MaxX, KOTOphIe He
HMEeIT MOABOJAA rasa. YCTaHABIHMBAKIOT HX HeIOCpes-
CTBEHHO BO3jie BaHH. KOHCTpYKTHBHO KOJOHKA npef-
craBiasgeT coboM NUIMHADHYECKHUH CTaJbHON Kopmyc,
BHYTPH KOTOPOr0 KOHLEHTPHYECKH pasMeIlleHbl TONKA
M BepTHKaJbHasA TenjooOMeHHas rasosBas TpyOa.
Kosbnesoe nmpocTpaHCTBO MeXKAY KOMKYXOM H TPyOOii
3aII0JIHEHO BOJOH H CAVIKHT eMKOCThIO.

X0JIONHYIO BOAY K BOAOTPEHHON KOJOHKE MOAKJII0YA-
0T yepe3 cMecuTeab. OTdop ropsiueil BOALI MPOU3BOIHUT-
CA Yepe3 BEHTHJIb ropsa4eil BoAbl cMecHuTe s dA. [Ipu sTom
B KOJIOHKY IOCTYyIaeT XO0JIOAHAA BOAA, KOTOPas BhITEC-
HAeT ropa4dyio. Ilepexaiouas cMmecuTenb, MOMKHO IOJA-
BaTh BOAY B AVIIEBYIO CETKY.

OreyecTBeHHAA IPOMBILIIEHHOCTh CEPHITHO BBINYCKA-
eT CTaJIbHEIE r'a30BBIe eMKOCTHBIe BOJIOHATPEBATEIH THIIA
AT'B-80M u AT'B-120M, npeanaszHayeHHEIE IJIs OTOII-
JIEHHUA H ropad4Yero BoAocHaOXKeHHs ycaJeOHBIX HOMOB
H KOTTeNKeH.

Annapam AI'B-80M (puc. 53) coCTOMT U3 BEePTHKAJIb-
HOI'0 DMIHHAPHYECKOI0 pe3epByapa, KOMyxa, rasoBoi
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80

b

B15

Puc. 53. lazoewlt emxocmuwi sodonacpesamens AB—80M:
1, 3 — natpyOKu noaBoAa XoJ0AHOI H OTBOJA TOpsAYeH BOJIBI;
2 —oTpaxarelib, 4 — TATONpPEPLIBATENb; 3 — pe3epryap; 6 — KOXyX,;
7 — TepMoperynaTop; 8§ — TepMonapa; 9 — sanajibHHK,
10 — ocHOBHAaA ropeika
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14 1516 17 18 19 1

6 54 3

14 1312

Puc. 54. ITpubopw asmomamuxu eodonazpesamens AI'B-80M:
a — TepMoperyasaTop: 1 — BTY/IKa KnanaHa; 2 — npyxHHa;
3 — crakaH; 4 — npoxJjanka; 5 — Kinanas; 6 — ceuio KianaHa;

7 — nepekunHoil peyar; 8 — QUrypHsii peMar; 9 — nepekuaHasn
npyxuHa; 10 — kopnyc; 11 — pyuka-ykasarens; 12 — natvaHas
Tpyoka: 13 — prynka; 14 — crepxkennp; 15 — raiika; 16 — npoxianka;
17 — npyxkuHa; 18 — waiiba; 19 — yrnoTHHTEBHOE KONBLIO,

0 — 2/IeKTPOMArHMTHHIA KianaH: 1 — xopnyc; 2 — npy:xHHa KJlanaHa;
3 — ceuio; 4 — Tape/ika B KaMepe BBO/a rasa; 5 — Tpyoka
3analbHUKA; 6 — OTBEpPCTHE B KOPITYCE /Ul MOABOJIA ra3a K
3anajibHHKY; 7 — IITOK; 8 — npokiaika; 9 — Tapeika B Kamepe
BbixoMa rasa, 10 — HakMIHasA railka KOHTAKTOB TEPMOIIApHI;

11 — crepxens akopd; 12 — axops; 13 — npyxuHa sxops;

14 — KHONKA; 15 — 2/1eKTpOMATrHHT; 16 — HAXHMMHOE KOJIBLIO
mMeMOpanel, 17 — memOpana

-
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rOpejIKH ¢ 3allajJIbHUKOM, I'a300TBOAAINEr0 YCTPOMCTBA.
B nenTpe pesepByapa pacloJiodKeHa TelioobMeHHaA
Tpyba ¢ yanuaureneMm. IIpocrparcTBo MeXxay pesepBya-
POM M KOXKYXOM 3aI0JHEHO U30JALHeH U3 LLJIAK0- WJIHA
cTeKJioBaTel. B HHMI)KHeHl 4YacTH anmapaTa pasMeleHa
HHMEeKIHOHHAA ropejika HU3KOro JaBJIeHHdA, B KOTOPOH
HA KPOHIITEHHEe KpenuTcs 3anajbHUK. 3amajbHUK
MMeeT JABa A3blYKa IJIAMEHH: OT OJHOI0 MHPOHCXOJHUT
3a’KUraHue OCHOBHOM IOpeJiKH, OT BTOPOr'0o HarpeBaercsd
crai TepMonapshl.

Bomonarpesarens cHabKeH aBTOMATHYECKHMHU CHCTE-
MaMH 0e30IIaCHOCTH M PeryJHpOBaHHA, IOCHEeIHAA TOJ-
JepKUBAET TeMIepaTypy BOALI B 3alaHHEIX Ipefesax
(puc. 54 a).

ApromaTuka GezonacHOCTH BofoHAarpeeareid (puc. 54 6)
COCTOUT M3 3JIEKTPOMATHUTHOI'O KJIATIAHA M TEPMOIIapHI,
coelHHEHHOHW ¢ HUM nposogamu. [Ipu HopMmassHOM pado-
Te anmnapara 3alnajJbHHUK HArpeBaeT clail TepMoIlaphl, B
nenu passuBaercda 3J1C u B 0OMOTKE 2JIeKTPOMATHUTHO-
ro KJjanasa obpasyercda MarHMTHOE Io0Jie, VAep:KHUBaro-
ee KJanaH B OTKpeITOM noJoxxeHuu. IIpu srom ras
MOCTyIaeT K OCHOBHOM ropenke.

Cogert

B cayuae ecam 3anaJbHHK IIOracHeT, Crail Tepmo-
IMapbl OCTBIHET M JJEeKTPOMATHUTHBIH KJanaH
3aKpOeT JOCTYII I'ada K OCHOBHOM ropeJjike 1 3anajb-
HUKY. IloBTOpHOE 3aKHUraHue 3anajbHUKa He0OX0-
AUMO HOPOU3BOAUTE BPYYHYI0O, HO He paHee 4YeM
yepes3 2 MUHYTHI.

|
|
;
|
|

BojoHarpesarejb 3a0yCKamwT B paboTy TOJNBKO IOCTe
3anoJIHeHUA ero Bojgou. s aToro 10CTaTO4HO OTKPHITH
1000 U3 BOAOPa3t0pHBIX KPpaHOB ropsdei BoALI U yoOe-
OIUTHCH, YTO BOJA BEITEKAET M3 HEr0 Mo/l HAOpoM. 3aTeM
OTKPBIBAIOT KPAaH HA ra30xo/ie mepej anmapaTom, o HO-
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CAT 3a:KeHHVI0O CIIHYKY K 3allaJIbHHKY H 'DTR].'ILIBEIIGT:I

ero kpas. Yepes 1-2 MUHYTHI ITOCJIE 3aKHraHUA 3alaJIb-

HHUKAa HeoOXOoAMMO OTTAHYTh BHM3 [0 OTKasa KHOINKY
JIEKTPOMArdiuTa, IpH 3TOM KHOIIKA AOJIXHA OCTABATHECA

B HUKHEM II0JIOKeHHH, ¥ 0eMBIIHCE B TOM, YTO 3al1aJIb-

HUK POPHT, OTKPBIBAIOT KPAH OCHOBHOM MOPEJIKH U 387KH-
rajor ee. IlycTuB BogOHArpeBaTeb, HEOOXOAUMO 3aKPBITE

ABEpILY U IPOBEPHUTh HAJNYNEe PA3PAXKEeHHA B IbIMOX0/e
C IOMOIIBIO 3aXKKeHHOH cnuuku. [Ipu orcyTeTBHH pas-

pAMEeHHA B IBIMOX0Ae MOJIB30BATRECA BONJOHATI'DEBATEJIEM
KaTeropudeCKH salpelnaeTcHd. Ilocnne narpesa BOABI A0

(===

Puc. 55. Omonumensno-gapoynwii annapam AOQXB-20:

a — ycTpoiicTBo: 1 — cMecHTeNbHOE KOMbLO; 2 — BJIOK IOpEJIKH;
3, 7 — nonBoAAMIMIA M OTBOAALIMHA NMATPYOKH CHCTEMBI OTOILUIEHMA,
4 — Kamepa cropaHms; 5 — NoJBoJ BOJbl CUCTEMBI TOPAYETO BOJO-

cHabxeHus; 6 — BoAAHAA 110JIOCTh TEIUI0OOMEHHHKA;

8 — npIMorapHsie TpyObl Terui000OMeHHHKA; 9 — razooTBOASLLIMI

narpybok; 10 — ameesnk; 11 — mo3zarop; 6 — noacoenuHeHue K

OTOIUIEHHs M ropsvero BogocHabxenns; 12 — paciumpurebHblii 6ak

NBIMOXO/Y; B — CXeMa [PHCOCIHHEHHUA K CUCTEMAM KBAPTHPHOIO |
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rpebyemMoil TeMnepaTyphbl TEPMOPEryJATOp HpeKpaliaer
[Iojlayy rasa K OCHOBHOM ropeske. Ilpu cHHXeHHH TeM-
nepaTypsl BoAbl B Harpesartesie Ha 5—10 'C (B peayabraTe
oTOOpa ropa4Yer BOAbI HJIH TEILJIOHOTePs IPH OTOILJIEHHH )
TepMOPEryJasaTop Bo300HOBJIAET MoJa4Yy rada K OCHOBHOM
ropeake. PeryiupoaHnue MAKCHMAJBHOH TeMOEPATYPhI
BOJIbI IIPOU3BOAUTCS BpallleHUeM NPaBoi HUMHeH ranku
fyioKa aBTOMaATHKH. _
Emrxocmuuie sodonazpesamenu muna AI'B ¢ oTBogom
NPOAYKTOB CrOPAHUSA B AbIMOXOJ MOXXHO YCTAHABJIHUBATDL
B BAHHBIX KOMHAaTaxX M Ha KyxHaAX. OCHOBHBEIE XapaKTe-
pucTHKH BogoHarpesareged AI'B nasel B maba. 11.
[IIupoxoe pacnpocTpaHeHHE HAIILIH BOAOHATIDEBATEIH
runa AOMB, paborawniue Ha }KUIKOM TOILIMBE, B paio-
Hax, r'ge OTCYTCTBYeT NpupoaHblid ras. Ilpermymecreom
BOJIOHATPEBATEJIeN HA YKHUAKOM TOILIUBe ABJIseTcs 6ojiee
BHICOKAA TeNJIONPOM3BOAUTEJNBHOCTh, MeHbIIHe raba-
PUTHBIE pasMepbl U 0oJiee BBICOKHE SKOHOMHUYECKHEe
MOoKas3aTejly, KPOMe TOro I0 CPaBHEHHK € KOTJIAMH,
paboTaniMMH Ha TBEPAOM TOILINBE, YXHUIKOCTHBIE BOJIO-
HarpesaTeJu 0oJiee rUrMeHUYHBI ¥ KOMIIAKTHEI.

Tabauua 11
Texnuyeckasa XxapaKkTepHCTHEA
eMKOCTHBIX BOAOHArpesarTeJen

i— ATB- | ATB- [ ArB- |
| 50M | 8OM 120 |
Tenmoesas Harpyska TropejkH, 6,8 6,8 14
kBt 5 5,2 10
Tennonpor3BOAHTENBHOCTS,
kBt 40-90 | 40-90 | 30-95 |
HHaTepBan HacTpOMKH IO TeM- 50 30 120 |
neparype, C
BmecTumocTs Haka, J 55 60-T70 60 |
Bpemsa Harpeea BOJAEI A0 TeMIIe- 70 75 75
paTyphI B[Il:l?ﬂ, MHH
K npM HenpepslBHOU pabdo- I
Te, Yo i
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Annapam AOMB-20 (puc. 55) npefHasHajdeH AJd BOGA-
HOT'O OTOILIEHHA MOMemeHu# nonianeio xo 150 M2 u
ropa4dero sogocHabxenusa. OCHOBHBIE Y3JIbI: HCIIADHTE b
HadA ropenka 2 c gozaropom 11, muInHApHUUYECKasa KaMepa
cropaHus 4, BOAAHOH TeIli00OMeHHHUK 6 ¢ IbIMOrapHBIMH
rpybamu 8 u BogorpeiHbiM 3MeesurkoM 10, razoorBofA-
mui narpyook 9. Annapar paboraer ciaeayouiuMm odpa- 4
30M: JKHAKOE TOILIMBO Yepes J03aTop HOCTYIAeT B ropeii-
Ky, B KOTOPOH HcHapsieTcd; TOILIMBHBIE MAPhl B CMECH €
BOBZYXOM, IOCTYNAIOIUM dYepe3 OTBEPCTHA B KOPIYCe
ropeJIKd, CropaiT B Kkamepe cropanusi. IIpogykrsl cropa-
HUS IIepefaloT BOJe TeILUIOTY 4Yepe3 CTeHKH KaMephl M
ABIMOrapHble TPyObl, 3aTeM uepes raso0TBOAALINI HaTpy-
6ok mojaroTcA B ApIMoXof. 'opayas Boja, HaXoAAIIAACH
B KOpITyCe anmnapara, lepefiaeT YacTh TeIIOTH 3MEeBUKY,
B KOTOPDOM HarpeBaeTci BOJA [AJA CHCTEMBI IOpAYEro
BoAocHaAOKeHUA. MexaHndyecKHe XapaKTePUMCTHKH anma-

pata AOHCB—-20 npuBeneHbl HHKe.

Tabauua 12
Texauueckas XxapaKTepHCTHKA anmaparta
AOKB-20 (2107)

TenioBad HATPY3Ka MPeJIKH:

MaKCHMaJbHAA 23000
MHHHUMAaJIbHaA 7000 | =
Tennonpon3BoARTENBEHOCTE 10 BOje, BT, B peskiiMe: ¥
OTOIJIEHHSA 18600 |
ropadero BogocHabeHHA 17400
KOMOMHHPOBAHHBIH peXKHUM:
OTOILIEHHEe 7000
ropsadee BojocHabxeHHe 11600 ~
Pacxog Tonnuea, a/q 2,5

BOAEI B TennoobmMenEnkKe, C 40-95
Pacxop Boge! B pexuMe ropadero BogocHabxenns
npH Harpeee ee Ha 45 C, 1/u 330
BMecTuMOCTE TenmnooOMeHHUKA, J1 27
KIII 75

Macca, Kr 145

JnanasoH peryJiupoBaHUA TeMIepaTyphl '
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Puc. 56. OmonumensHo-eapounan nauma

B ungmBuayanbHOM JIOME MOMKHO YCTAHOBHTEH ILJIUTY
I IIPHUTNOTOBJIEHUS IHIMH M KOTeJ AJA OTONJEHHS U
ropadero BoAocHaOxeHusa (puc. 56). KOHCTPYKTHBHO
IJINTA U KOTeJI TOJIBKO BHellTHe 0(hOpMJIeHE] e ITUHEIM arpe-
raToM, HO paboTaloT OHH He3aBHCHMO, HMeH OTAeJIbHbIe
TONJIMBHBIE B 0D0OcoOseHHBIE ABIMOXOABI. Bosee pamm-
KaJIbHO HMCIOJIb30BaHMEe KOMOMHHPOBAHHBEIX KOHCTPYK-
MU 18 IPUTOTOBJEHUSA THINH, BOJAAHOIO OTOILIEHHUSA U
ropsadero sogocHabxennsa. B rakux annmaparax Bojgorpeii-
Hble TeIJI0OOMeHHUKH B BHJIe BOASHEIX KOPOOOK M 3Mee-
BHKOB BCTPAHBAIOT B ILIMOXO/ II€YH MJIH ILTATEI (puc. 57).

BaumMmaaHe

CymiecTBeHHBIE NPEMMYIIECTBA HMET CHCTEMbI
ropsavyero BOJOCHAOXeHHMHA NPH MCHOOJH30BAHUH
NJisi HaArpeBa BOJALI 3JEeKTPHYECKOl »Hepruu.
JJIEeKTpOHATPeBaTeIn VAOOHBI B SKCILIVATAIIHH,
OHM SKOHOMHYHBI, KOMIAKTHEI H I'HII'MeHHYHBI B
SKCILIYATAI[HH.
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JJIEKTPOHATIDEBATEJIH MOAPA3AENAIT HA CKOPOCTHBIE

(oporounbie) U eMKocTHEIe. IIpeanouyreHue ciexyer orja-
BaTh, HSCOMHEHHO, EeMKOCTHBIM, IOCKONBKY JJIA HUX TpeOy-
ercAd MeHbBINAs YCTAHOBJIEHHAS MOIIHOCTH HArpeBaTeslsd

( OBpEMEHHBIE CHCTEMBI BOAOCHAOXEHMS

==

| A

el

Puc. 58. Cxema yemanoexku Guicmpodeticmeyiouiezo
EMKOCIMHO20 31eKMPosodoHazpeeamens;
1 — Kopnyc 2/IeKTpOBOAOHArpEBaTeIs; 2 — IIHYP 2JIEKTPOIIMTAHMA;

5 — cnycK B KAHAM3ALIHIO

Puc. 57. Bodozpeiinas koaonka e o0wel
0OMyposKe ¢ KVXOHHOU naumoii:
a — obmwmi Bun; 6 — paspes: 1 — KaHan juig camoBapa,
2 — BEHTWIALIMOHHAS pelleTKa; 3 — UMPKYJISLHOHHbIE TPYOHI
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'f
3 — po3eTKa ¢ 3a3eMJISIIOLMM KOHTAKTOM; 4 — YMBIBAJILHHK; E
¥

(B cpaBHeHMH cO cKopocTHRIMH). Ha puc. 57 nokazana cxema
VCTAHOBKH OBICTPOAEHCTBYIOIIEIO 3JIEKTPOHATDEBATENA C
HeOobmoM eMKOCTEIO (9—10 J1). B ortmune ot OslcTpOIeii-
CTBYIOIIMX YHCTO AKKYMYJIAIMOHHBIE HATPEBATENH HMMEOT
YBEJIMYEHHYIO €eMKOCTh, 8 CHAPYKH TeIUION30JIALIHI0, IIpe-
MATCTBYIOLIYIO OXJIAMIeHUIO HArpeToi Bozs! (puc. 59).

B kauecTBe HarpesareJei ucnoabayior TOHE ¢ Tepmo-
peryJiaTopaMu, OTKJIIYAIOIIUMH NOJaYy OHTAHHUA IPH
Harpese BogkI 10 85 C. HarpesaTenbHbIe 3/1eMeHTEI BBIITY-
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Puc. 59. Axxymyaayuonnoiii anexmponaezpesamens YHC- 100:
| — Teron3onsALmMA; 2 — eMKOCTh BoJloHarpesaTess; 3 — Tpyba s
BBIXOJIA ropsidei Boasl U3 npudopa; 4 — peryisaropsl nojgaqyu
ropsieit ¥ XoJ0MHOM BOIBI; 5 — mwmylep; 6 — cMrHaIbHas
naMnovka; 7 — TepMOOrpaHHIMTE b, 8 — HarpeBaTe/IbHBIA 2JIEMEHT,
9 — TpyOKa ¢ TEPMOKOHTAKTOM

CKawTCsa cepHiitHO MomHocTei0 0,55 0,7; 1,05 1,45 1,6; 2; 4
kBr. 9mManmupoBaHHe BHYTpPEeHHeH MNOBepxXHocTH 0Oaka
CYIIEeCTBEHHO VBEeJIMUHUBAET JOJIN0BEYHOCTH HArpeBaTe Id.

K HeTpagHIIHOHHBEIM HCTOYHHKAM 9HEPruu ¢ 00JILIIHM
OYOYyIIAM MOKHO OTHECTH YVCTAHOBKH, Ipeodpasyroliue
COJIHEUHYI0 9HEPIruio B TEILJIOBYIO.

YeTaHOBKH COJIHEYHOI'O TEILJIOCHADXKeHH A, KaK IpaBu-
JI0, IPUMEHSIOT B I0XKHBIX pailoHax, rjae npeodjanaiT B
roay scHeIe cosiHeYHEIe nHU. [IpuMep peanunsanuu ycra-
HOBKH JJIA IIOJOrpeBa BOJLL C COJIHEYHOH DaTtapeeil Ha
puc. 60. Conreynrie Daraper pacrnojyiaraioT Ha KpbIIe
3aHKUA HA CTOPOHE, oDpamieHHOM K coyHIY. 1A MOBHI-
meHuA KoadbdHuuEeHETa NOJEe3HOT0 AeHCTBUA COJMHEYHOM
farapeu cropoHa OaTrapeu, oOpaimeHHas K COJHILY, OKpa-
IIeHa B YepHBIN 1[BeT, 4 o0paTHas CTOPOHA TeIJION30JIH-
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Puc. 60. Yemanoska daa nodozpesa eodsi ¢ coanesnol
Bamapeei u baKoM-aKKyMyaamopom copaye 600bi:
1 — conHeuHas Garapesn; 2 — AKKYMYJIATOP ropAa4ei BOIBL;
3 — paciuMpHTeNbHBIH O0au0K; 4 — HArpeBaTe/ib; 5 — 3MEKTPHYECKHI
rnojorpesareib; 6 — Bogonposoxn; 7 — TpyGonpoBo/ ropsuei BOLIbL;
8 — chpoc B KaHANMM3A1IHIO

poBaHa. [lnsa nogorpera 250 1 BOAEI B CYTKHM JOCTATOYHO
ot 8 f0 10 M2 HOBEPXHOCTH COJHEUHOH GaTapen.

IddexT oT IpUMEeHEHHA CHCTEM COJHEYHOI'o Terio-
cHaOKeHHA NPOABIAETCA B SKOHOMHH OPraHHYecKoro
TOILJINBA, YMEHbIIeHUH 3aTPAT HA 9KCILIYATAIHIO TeIJIO-
reHepaToOpPOB, a4 TAKIKEe B COKpaIleHuH yiiepba oT 3arpsas-
HeHHUSA OKPYXKAaIoIlen cpesbl.
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Cucremsl
BOJSAHOI'O OTOILVICHHUA

OO0urue cBeleHHusA
0 MECTHOM OTOIUVICHHH
HHIHBHAYVAIBHBIX KHJIBIX IOMOB

K HacTofmeMy BpeMeHH CJIOKHJIACH JBA OCHOBHBIX
THIA MHIUBHAVAJIBHBIX MHJIBIX 3JaHHM: ycaabOBl oA
KPYTJIOIOAUYHON0 NPOKHUBAHKSA MHUJBIIOB H floMa (aadumn)
IJIA NIPOMHUBAHUA TOJLKO B JeTHHH nepuoa. C TexHono-
rH4YeCKOM TOYKH 3peHusA TpeboBaHHA K ycaabbaM u jer-
HHM OOMAaM 3aMeTHO pasau4yanrca. Ilockoiabky B Jer-
HUX JOMAaX IPOXHWBAKT B OCHOBHOM B JIETHHH MepHOI,
PABHOCTH TeMIEpPaTyp NOMEIeHUs U HAPYKHOI'o BO3IY-
Xa OTHOCHTeJIbHO HeBenHKa. IloaToMy HapyKHEIE CTeHEI
AOMHKOB OOBIYHO HMenT HeboJablIOE TepMHUYECKOoe
COIPOTHBJIEHHME TeIlloNepeiade OT BO3[yXa BHYTPEHHero
IIOMeIlleHHd K HapyHoMy. Kak npaBuJIo, CTeHEI JIETHHX
ca/lOBBIX JOMHKOB H3rOTABJIHBAIOT U3 00JIerYeHHBIX KOH-
erpyknmii. M B 5THX JOMHKAaX OTOILIeHHE, KaK NIPaBUIIO,
OTCYTCTBYeT. :

HeobxoauMocTh co3ganusas KOMGOPTHBIX VCJIOBHM B
JIeTHEM CAJI0BOM AOMHKEe W B 3UMHee BpeMs 0DsA3eIBaeT
X0351eB HMCHOJIL30BATH pPa3JIMUHLICE BAPHMAHTHI OTOILIE-
HHA, IPAYEM B Ka4YeCTBe TEeILJIOreHepaTOpPOB HCII0Ib3Y -
FOTCA B OCHOBHOM Ne4Yd HA TBepiaoMm Toriuse. Kpome
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nedyeil @ KAMHHOB MOI'YT OBITh PEKOMEHIOBAHBI TAKJKe
anekTpoHarpesarenn (TEH&bI, pedaexTopsi, sjieKkTpo-
KAMHHBI M T. I.). B 3TUX cayuasax He caeAyeT HCIIOJb30-
BATH BOAAHBIE CHCTEMBI OTOIIEHHS, IOCKOJBLKY IIpPH
OTPHIATENbHBIX TeMIIepaTypax HY)XHO CJIHBATH BOLY
M3 CHCTEeMEI, a4 3aTeéM BHOBb 3alIOJIHATH €e BOLOH — 3aHA-
THe, CBA3AHHOE C OIpeAeJeHHBIMH HeyIoOCTBAMH.
Hzbexars BX MOXKHO, €CJIM HCHOJIB30BATH B KAa4YeCTBe
TEIJIOHOCHTEJIA He3aMep3aIIyi KHIKOCTh — AHTH-
(bpus. OgHAKO CaAEeAyeT CYMTATHCA C TeM, 9YTO aHTHHPHS
AOCTATOYHO AOPOT H TOKCHYEH.

Yro Kacaercsa TemnocHabxKeHUsA yeafebHBIX M TaYHBIX
JAOMHKOB C KPYIJIOTOAHYHBLIM NDOXKHBAHUEM MHJIBIIOB,
TO MX YCTPOMCTBa JOJIXKHBI 06ecieYyuBaATEH BeCh KOMILICKC
VA0OCTB, IPeIOCTABIAEMBIX TOPOACKHM JKHUTEJIAM: OTOI-
JIeHHe, ropa4dee BOAOCHaD}KeHHe, BOBMOXKHOCTH IPHTIO-
TOBJIEHHUA NHINH. B TO ’Xe BpeMa OCHOBHBIE TeILIONO-
TpebidAmEe aJIeMeHTEI JOMOB — CHCTeMbl OTOIJIEHHSA i
ropsvero BOJAOCHAOKeHUs — MMeIT HeKOTOpEIe ocoben-
HOCTH B CPABHEHHMH C CHCTEeMaMH OTOILJIEHUA M IropAdero
BOJIOCHAOKEHU A rOPOACKHX MHUJIBIX 3MaHHH.

OHu cocmoam 6 caedyoujem:

* IDOCKOJIBKY JAoMa ycajaebHOro rTumna uMeioT HeboJIb-
II0i 00'b€M U COOTBETCTBEHHO HeOOIbIINe TeNJIONOTEDH,
WX OOBIYHO MOJCOEAHMHAIOT K HAPYKHBIM TEILIOCeTSM,
00cCHyXHMBaeMbIM TPYNNOOBOH HJIM HHIHABAAYAJIBLHON
KOTEJIbHOH C TeMIepaTypoil TeIIOHOCHTeNs He boJee
95 'C. IlpucoeguHeHne KBAPTHPHBIX CHCTEM OTOIJIEHMS
K TeIJIOCeTH B 9TOM CJiy4ae MOXKHO [POH3BOJIHUTHL Oe3
MOAMENIMBAIOIIHX YCTPOMHCTE B BH/IE 3JIEBATODOB;

* BBHAY TOro, 4TO ycajxeOHbIie JOoMa UMEIOT OLHH-ABA
aTa)a, B HUX, KaK NpaBuio, 1ejiecoo0pasHo IPHMEeHATE
HauboJiee IPOCTYIO OAHOTPYDHYIO CHCTEMY OTOILTICHH ]

* M3-3a4 OTCYTCTBHA PEryJATOPOB A4 HeGoaBIIUX pac-
XOMOB CeTeBOM BOAEBI JJIsI IPHCOEIHHEHHA K TEILIOCeTH
CHCTEM TropsAJYero BOJOCHAOG)KeHUA cJielyeT MCIOJIb30-
BATH €MKOCTHBI€ BOJOHArpPEeBATENIM, B KOTODPLIX BOIA
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TeIJIOCeTH HATrPeBaeT MEeCTHYIO BOAY Yepes3 MOBEPXHOCTE

pasMeIeHHOro B HeM 3MeeBUKa (DoiinepHbIe KOTJIbI).

i oTOImIeHMS MAJIO9TAXKHBIX 3MaHUH B HACTOAIIlEe
BpeMsA MPUMEHHAIOT IIeYHOe, BOAAHOe, 3JeKTPHYEeCKoe H
BO3AVIIHOE OTOILIeHHe,

Banmanue

. Hambonee coBeplIeHHO aJIeKTPUYECKOe OTOILIeHHe,
XapaxKTepusyouieecd pAIOM HAOCTOMHCTB, B TOM
qHCJIe YI0OCTBOM peryjMpoBaHus TeIJIOBOM HArpys-
KH, OTCYTCTBHEM I'DOMO3JKHX OTOINHUTEJbHBIX IIPH-
GOpOB, BHICOKOM 'MI'HeHUYHOCTEIO. EIMHCTBeHHBIH,
HO YACTO PEeHIarmniyil HefOCTATOK JJIEKTPUYECKOIo
OTOILIEHUSA — ero poporosusHa. CTomMoCTh: efHHH-
Bl OTOVIIEHHOrO TeIJa IIPH 3JIEKTPHYeCKOM OTO-
IUIEHWH B HECKOJBKO pa3 BhIllle, YeM IIPH BEIPa0OT-
Ke Tellia B meYax HWJIH KOTJaxX.

e ——

Hawuboapiee pacupocTpaHeHHe NOJYYHIIH BOAAHBIE U
BO3IYINHBEIE cHCTeMEl oToIlLieHus. IIpu omeHKe TeILIO-
TeXHUYECKHX CBOMCTBE TEIJIOHOCHTEJIeH pemarliuMu
IOKA3aTeNAMHA ABIAIOTCH BecoBasa U 00'beMHaA TenjaoeM-
KocTe U Temieparypa. C TOYKHM 3peHHA KOJHYECTBA
Teria, cojepIKaiierocsa B efMHUNe odobeMa, BoJa HMeeT
OTpOMHEIE TIpeMMyInecTBa. Hampumep, npu OGBIYHBIX
IUISI CHCTeM OTOTUIeHHA TeMnepaTrypax Bojsl 80 'C i Boa-
nyxa 70 'C o6peMHaAA TEILJIOEMKOCTE COCTABJIALT:

800bL:

C, = pCg = 975x1 = 975 xraun/(M3x"C);

6030yxa: i
1,29x273 goe
=7 L4 = C -
i 573470 x0,24 = 0,25 gkran/(m?x C)
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T. €. TeILIOEMKOCTH BOAbLI OOJbIIe 4YeM TenJIOeMKOCTh
po3ayxa noutu B 4000 pas. CoorBeTcTBEeHHO 00BEMHBIM
pacxoj ee, HEOOXOAUMBIN 1 OTOILJIEHHSA OJHOTO U TOTO
e MOMEIleHHs, B ThiICAYH pa3 MeHbIe pacxoja BO3AY-
X4, B CHJIy 3TOro TpeOyeTcd ropasio MeHbIIee cedYeHHe
cOeIMHUTENbHBIX KOMMYHUKAIIH, TDAHCIOPTHPVIOIHX
pas3orpeThiii TEIJIOHOCHTENh B OTAILIMBAEMOE IOMeIle-
He. Boabsnrrme o0beMBI HATPETOTO BO3AVXA 3aTPYAHAIOT
ero TPaHCIOPTHPOBKY M pacmpejejieHHe IO OTallJIdBae-
MBIM TOMeIlneHuAM. M3-3a 3HAYHUTENBHBIX AHAMETPOB
pasieJHTEeJBLHBIX BO3VXOBOJA0OB BEHTHJIATOD AJA Iepe-
[laY¥ HATPeTOoro Bo3yxa Heo0X0oAHMO pacroaraTs Boau-
39 OTAILIMBAEMOIO JKHWJIOI0 IIOMEIeHHdA, YTO CBABAHO C
IPOHUKHOBEHHEM B HOMELIeHHe IIyMa 0T paboraigero
BeHTHJIATOPA.

BMmecTe ¢ TeM BO3AYX, KaK TEIJIOHOCHTEJb, UMEeT PAJ
NperMMYINecTB IO CPABHEHHIO ¢ BOJOH.

+ Bo-nepésix, OH mepesaeT TENJIO B IOMeNIeHHe Hello-
Cpe/ICTBeHHO, T.e. 0e3 YCTAHOBKH OTOIHATEILHBIX NPHOO-
pos. IIpoEHKaomas cnoco0HOCTL BO3JAYXa BeJIMKa, 34
cYeT BBICOKOH KOHBEHITMOHHOM CIOCOOHOCTH OCYIILecT-
Bisgercsa apheKTHBHOE OTOILIeHHe IOMEeIleHH A.

+ Bo-emopbiLx, He Tpedyercs yCTPOUCTB KaHANIM3aIHH
TEILIOHOCHTeJIA (Bo3ayxa).

i

;' Ha zameTky

. JocToMHCTBA BO3AYIIHOT'O OTOIJIEHHSA OleHEHBI
| 4eJ0BeKOM AaBHO. MI3BeCTHO, 4TO OTOILIEHHE IopH-

YHUMH razaMu 0sLI0 HepBbIM crocobom HCKYCCTBEH-
, HOI'o OTOILJIEHHSA HHJIHIIA.

IIpocToii ¥ ApeBHUM crIoco0 OTOIUIEHHS ITYTEM CHKUTa-
HUSA TOIIMBA BHYTPH IIOMEIeHUA COCeJCTBOBAJ C LeHT-
paJbHBIMH YCTAHOBKAMM BOAAHOIO M BO3AYIIHOI'O OTO-
mreHnda. Tak, B r. 3dece, ocHOBAHHOM B X Beke J0 H.9.
HA TeppUTOpPHH coBpeMeHHOW Typmuwm, Aad OTOILIeHHWA
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IOMEIeHnil y3Ke B TO BpeMs HCIO0JIb30BaJIachk CHCTEeMAa
TpyOOK, B KOTOPEIE TOJABAJNIACE MrOPAYasa BOJA U3 KOTJIOB, |
HaXOJAMMXCA B noABajax qomMoB. B Xakacuu U MHOTHX

JAPYrUX MecTaxX HAIIel CTPaHBI NPHMEHSAJIOCH HANIOJLHOe

OTOILJIeHHEe C HCIIOJIBE30BaHHEeM TeILJIOTEI IPOAVKTOB CI'o-

PaHUA eHTPAJTH30BAHHO CKUraeMoro Tonansa. Cucrema
BO3YIITHOTO OTOILIEHUsA, cosnanHasa B Urannu, moapob-
HO onucaHa eme Burpysuem (xKoren I Beka mo H.3.).
Hapy:HEBII BO3AYX HArpeBaJjicd B HOAINOJBHBIX KaHA-
JlaxX, NpeABapHUTeJbHO IPOrPeThHIX FOPAYUMHM ra3amMu, U
MOCTYIAJ B OTAanIHBaeMele moMerneHus. [lo Takomy xe
OPHHIHUOY OTaANJHUBAJIHCh MOMEIleHHA 3aMKOB B
I'epmanun B cpegHHE BeKa.

Ha pasBuTHe OTONINUTEJLHONR TeXHUKH OKA3BIBAJ BJIHA-
HHe BHJI NIPUMEHAEeMOI'0 TOmJHBa. B TeueHMH MHOImXx
CTOJIETHH HCIIOJIL30BAJIOCE TBEpAOe TOIJIMBO (ApOEBAa,
yrojib) ¥ OTONHATEJbHbIE YCTAHOBKH IIPHCIIOCA0IMBAIUCH
K ero cropasuw. M3pecTHEI MHOIOYHCJIeHHEIE KOHCTPYK-
UK 0YaroB W KapoBeH, KAMHHOB M 0coOEHHO Medeil,
HDOJYYMBIIMX IIHUPOKOEe pacnpocrpaHeHue B Poccum.
OronuTeJbHBIE MEYH JJIA CHKHUTAaHUA TBEPAOTO TOILIMBA
JacTo IMPUMEHSI0T | ceryac.

C oTkpBITHEM HOBBIX BHAOB TOILJINBA (IPHPOAHEI ras,
He()Th) CO34al0TCsA OTONHTEJNIbHBIE YCTAHOBKH M TeILIO-
Bbl€ CTAHIMHM IJISI UX CIKHUIaHUA ¢ HAarpeBaHHUEeM IpoMe-
SKYTOYHOM cpe/ibl, HePeHOCAIIeH TelJoTy B IOMelleHU .

B coBpemMeHHBIX CHCTEMAaX BO3AVIIHOIO OTOIJIEHHS
MAJIOITAXKHBIX 3JaHMH BO3AYX HarpesaloT 0OBIYHO B
rKanmopudepax-TerrooOMeHHUKAX, He4YaX, B KOTODBIX
TeIlJIO mepegaeTcd BO3AVXY Yepe3 CTEHKY HNPOAVKTAMH
CropaHMsA TOIJIMBA WJIH 3JIeKTPHYeCKHMH HarpeBaTeJis-
mu. Harperaa usHyTpH MeTajuinyecKas (MM KUPIHY-
HasA) TOBEPXHOCTh Kajdopudepa (meuu) oxaakaaercs
CHAPYIKH, OTAABAs TEIJIO BO3AyXy. Temnooraaua BO3AY-
Xy TeM Bhille, 4yeM 0oJbllle MoBepXHOCTh TellioobMeHa,
[I03TOMY HMCKYCCTBEHHO VBEJHYHBAIOT I[IOBEPXHOCTH
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rernyiooOMeHa HJIH YBeJHYHBAKIT CKOPOCTH ABHIKEHHHA
BO3AYXAa, CONPHUKACAIIIErocsa ¢ HOBEePXHOCTLIO TENJI000-
MEeHHHKA.

[LnoTHOCTE BO3AYXA NIPH cpeaHei Temneparype +70 C
IPUMEPHO B THICAYY pa3 MeHbIIIe 4eM BOJ LI, II09TOMY ero
Harpesaomas crnocobHocTs (koaddumueHT Temgonepe-
naun) spaynTensHo (B 30-50 pas) mMeHBImIE, YeM 3TOT
noKasarejsb AJA BOALI. TakuM o0pasoM B OIHEBO3AYILI-
HBIX Kajopu(pepax (TenmnooOMeHHHKaX) CYHIEeCTBYeT
OIACHOCTL MeperpeBa pAasjiesiolell CTeHKH Teruioob-
MeHHHKA. UT0o0Bl HCKJIIOYHTE 3TO HEeraTHBHOE SBJIEHHE,
IPUMEHAKT NPHHYAHTEJIbHOE ABHIKEeHHWe BO3AYIIHOM
cpefibl B TenJooOMeHHHKe ¢ IIOMONIbI0 BEHTHJIATODOB.
IIpoMBITILIEHHOCTBIO, K COMKAJIEHHIO, BRINIYCKaeTCA MAJo
BEHTHJIATOPOB C HI3KOM NPOU3BOAUTEILHOCTHIO U I103TO-
MY B DOJIBIIHHCTBE CJy4aeB IPUMEHAITCA OrHeBO3AyII-
Hele KajJopudepbl H TenjaooOMeHHHMKH, B KOTOPBIX
HCIOJB3YeTCHA TAK Ha3kiBaeMas ecTecTBeHHasA TAra, BO3-
HUKAOIaa npu ero Harpese. HemocrarkoMm kKasnopude-
POB ¢ ECTECTBEHHOH TAroON ABJAeTCA He3HAYHUTeJIbHAaA
BeJIMYMHA BO3HHKAIOIIEro HAnopa Bo3jAyxa. JTo OrpaHH-
YUBAET NPOTAXEeHHOCTh paclpefe/UTeIbHBIX BO3JYXO0-
BOJIOB M CO3/laeT TPYAHOCTH B pacupejiejIeHUH HarpeToro
BO3AVXAa 10 NOMeleHuAM.

YKasaHHBIA HEJAOCTATOK KaJopH(epoB C eCTecTBeH-
HOH TATOH He ABJdeTcd onpeaeasiomumM,. 'nasaas npu-
YpHA TOro, 4YTO BO3AYIIHOE OTOIJIEHHE elle MaJo pac-
MPOCTPAHEHO B MAJJO3TAMHBIX 3AaHMAX, COCTOHUT B
HeJOCTATOYHOM BBINYCKE NEIMeBhEIX ¥ MaJOOPOH3BOIH-
TelbHBIX BEHTHJIATOPOB, 4 TaKMXe B CO3/jaBaeMOM HMH
myme. KpoMe TOro, KOHCTPYKIMM pas3pabOTAHHBIX K
HacCTOAINEMY BpPEeMeHH KajJopudepoB nNpegycMOTpPEeHEI
TOJBKO JJIA CKHIMAaHHA CETeBOI'0 raza HJIH KHIAKOrO
romauBa. 1loaToMmy HaubobIIee paclpocTpaHeHUue AJdA
OTOIJIEHHA MAJIOATAKHBEIX 3AaHUH TOJYYHJIO HeYHOe
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U BOJsAHOe oTomyienue. IIpuyem fBUIKeHHe BOJALI B BOgA-

HBIX CHCTEMAX MOJKHO OCYIIecCTBUThH 0e3 mpHMeHeHHusH
HaCcOCOB, MCIOJIB3YA eCTeCTBeHHBIM HAIOpP, BO3ZHHUKAIO-
LUK BCJEJCTBHE OXJIAXKAeHHUA BOJbLI B HArpeBaTeJIbHEIX
npubopax.

IIpHMHIMII JEHACTBHA H YCTPOMCTBO CHCTE-
MBI BOJAHOI'O OTOILVIEHHA C €CTEeCTBEHHOM
IHPKY/IAIIHEHA TEIVIOHOCHTE/IA

IIpuEnUNHaIsEHAA CXeMa CHCTeMbl BOJAHOTO OTOILIE-
HHA C eCTeCTBEHHOU NHUPKYJIANNEH TeIJIOHOCUTe I d IOKA-
saHa Ha puc. 61, 62. Bona ot Korsia K npubopaM TeIioo6-
MeHHHKA B 00paTHO ABUraeTcsa IOA AeHCTBHEM TI'HAPO-
CTaTHYeCKOro Hamopa, BO3HHKawmero Giaromapsa pas-

7
a 8 —_—!
= 3 Harpesa-
r i Ao YKnoH TancHbe
ey npuBopo
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Puc. 61. Cucmemu aodanozo omonieHus
C eCecmeeHHOU YUpKyAAyuel (eepxmuan paseodia):
| — koren; 2 — raBHbI CTOAK; 3 — pa3sBoasAIAsA JIMHHSA;
4 — ropsAa4mMe CTOAKH; 5 — ofpaTHele CTOAKH; 6 — oBpaTHas JTHHHS;
7 — paciiMpHTe/IbHbIH DaK; 8 — CHrHAJILHAS JTHHUSA
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JIMYHOH INIOTHOCTH OXJIAXKIeHHON H HAarpeTou XUAKOCTH
(TeIJIOHOCHTEIA).

Kakasa e cuyna 3acTraBisieT BOAY HHPKYJHPOBATH
B CHCTeMe, T.e. ABHUraThCA o TpybaM M3 KOTJia B Harpe-
BaTeJbHEIe NpUOOpPEI B 00paTHO B KoTen? ITa CHJIa BO3-
HUKAaeT NP HAarpeBaHHMU BOJBI B KOTJIE H OXJIAMXKJEHHH ee
B HarpepaTeJabHBIX Npubopax. Boaa, Harperas B KorJe 1,
Kak OoJiee Jerkas, MOJAHUMAETCA MO IJIABHOMY IOJAX0-
neMy cTosaKy 2 Beepx. M3 croska oHA MOCTYNAaeT B pas-
BOAANHAE MarmcrpajbHble Tpybonposoabl 3, a M3 HHX
yepes MoAAaIue CTOAKH 4 — B HarpeBaTeJIbHEIe IPHOO-
pel. 371eck BOAA OCTHIBAET W IIO3TOMY CTAHOBHUTCH DoJee
raxenoii. Hanpumep, miorHoeTs Boasl npu 40 'C coc-
rapasger 992,24 kr/m3, 70 °C — 977,8 kr/m3, 95 °C —
961,9 xr/m3, OxyaxaeHHAsA BOJA Yepes 0OpaTHHIE CTOM-

e

st

YKnoH
"

Puc. 62. Cucmemut 60031020 0monaeHus
€ ecmecmeeHHol yupkyaayuel (eepxuan pazsodxka):
| — KoTen; 2 — Bo3AyUIHAS JIHHHSA, 3 — pa3BOAAIIAA THHHA,
4 — ropsiure CTOSKH; 5 — obpaTtHble cTOAKH:6 — obpaTHas THHHSA;
71 — pacumpuTebHBIH 0aK; 8 — CHrHATbHAA THHMUSA
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KH 9 ¥ obpaTHyo JHHHIO 6 omycKaeTrcs BHH3 U CBOMM

BEeCOM BBITECHSAET HAIPDETVIO BOAY H3 KOTJIa BBEPX — B

IJIaBHBIH MOMAIONIHH CTOAK.

OnucasHEIi npolecc HenpepLIBHO MOBTOPAETCHA H B

pesyJibTaTe NPOUCXOAUT NOCTOAHHAA MUPKYIANNAA BOLbI
B cucTeMe. Cujla MUPKYNALNE, WK, KaK IPHHATO I'OBO-
PHTH, DUPKYIALNOHHOE JaBleHHe, 3aBUCHT OT PA3HOCTH
BECOB crojiba ropsaueil u crosba oxnaxkaeHHOH (06part-
HOM) BOJBI, CJIEOBATEJBHO, OHA 3ABHCHT OT DPA3HOCTH
TeMuepaTryp ropadei ¥ obpaTHoii BOJEI.

Baumanue

Kpowme Toro, nupkyasanuoaHoe faBaeHue 06ycaas-
JIABaeTCH ellle BBEICOTOHM pAacHoJOMKeHHs Harpesa-
TeJIbHOr0 npubopa HaA KOTJIOM: YeM BHIIIIe PACIIO-
JI02KeH npubop, TeM GoJIbIIe AJIA HEro MUPKYJIAIH-
OHHOE JaBJIeHHe,

B cucremax BoAAHOro oTorIeHNA HaubGOJIBIIAA TeMIIe-
paTypa ropadJeii Boasl 06sr4HO paBHa 95 C, a oxyaxkaen-
HOM — 70 'C. Ecnu npeseOpeds oXIaxKaeHHeM BOJELI B TPY-
0ax, TO MOXXHO CUHMTATH, YTO B HarpeBaTeNbHBIN pubop
BOJIa mOCTymaer ¢ TemmnepaTypoii 95 'C, a YXOAUT U3 Hero
¢ Temneparypoit 70 'C. Ilpu aToM yenoBUH ompemesum
CHavYajga IJIA BEPXHEro, a 3aTeM JJIsi HHUYKHEro Harpepa-
TeJbHOI'0 Mpubopa HHPKYIAIMOHHOE NaBJIeHHe, IO BJIH-
AHUEM KOTOPOI0 IIPOMCXOMUT Yepe3 HUX ABUMKeHHe BOIBI.

ITposenem Ha puc. 61 TYHKTHPHBIE MOPHU30HTAIbHBIE
JTUHUH 4Yepe3 IEHTPHl HarpeBaTelbHBIX NPHOOPOB H
Koraa. llomycTum, 4TO 9TH JIMHHH ABJAIOTCA M'PAHUIEH
MEeXy BOAOIi ¢ Temueparypoit 95 ‘C u Bozoii ¢ TemMnepa-
Typoit 70 "C. OueBnpHO, uyTo Ha yuacTke BBI'IIJI Temme-
parypa BoJbl OyAer oguHaKoBa u pasHa 95 'C, ciemosa-
TeJIbHO, 3/eCh HE MOXXET BO3HHMKHYTh CHJIA, KOTOpasd
3acraBuJia OBl BOAY HUPKYyIUpoBaTh. OqUHAKOBA U paBHA
70 C remneparypa Ha yuactke AKHU3, nosToMy u TyT He
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MOXKeT OBITE co3naHa HeoOxoaumasna cuia. Ocraercs pac-
CMOTPeTh ocTanbHEIe ABa yuacTka — AB u E3. Ha yuacr-
ke AB remneparypa Bogsl paBea 95 C, a Ha yuactke E3
ona cocrasjuser 70 ‘C. IIpu TaKkoM COOTHOIIEHUH TeMIIe-
paTyp HAJHIO HeoOXomuMoOe YCJIOBHEe JJA BO3HHUKHOBE-
HUA MAPKYJIANHOHHOIO JaBJIeHUA — BCJEJICTBHEe Pa3Ho-
CTH BecOB BOJEI Ha yuyacTKe E3 u AB u cosraerca qupkKy-
nanudA B Koasne ABBI'IJIEK3UK. CxasanHoe OTHOCHT-
cA K BepXHEMY HarpeBaTeJlbHOMY npubopy.

IIna npubopa, pacHmoJIOKeHHOTO B HUI)KHEM 9TaMe U
skao4YeHHOro B Koabno ABBI'NJIMM3HUEK, nupkynsa-
IIMOHHOE JAaBJeHHne OyAeT co3aBaThCHd Pa3HOCTHIO BECOB
cronba Bogel K3 m cronba AB, Tak Kak Ha yd4acTKe
BBT'IJIM remneparypa oguHakoBa B paBHa 95 'C, a Ha
yuacTke AKM3 Temneparypa Toke OJMHAKOBA M PABHA
70 °C. Ho BricoTa cTos100B BoALI AB 1 E3 cooTBeTCcTBEHHO
foJibire BRICOTHI cT0100B Boael AB u 3K 3. CienosarensHO,
1 pasHuIa B Bece cToi00B AB 1 E3 6yger 6oJsbline pasHu-
sl B Bece cronboB AB u JK3, orcoia HHPKYJIAIIMOHHOE
AaBjieHHe JJisg npubopa BTOporo ara)a 6oJbine, yeMm JJis
npubopa NepBoOro aTa)Ka.

IruM o6'bACHAETCA CJeAVIOIee 4acTo Habrogarmniee-
cA ABJIEHHEe: B CHCTEeMaX BOJAHOI'0 OTOILJIEHHS HArpesa-
TeJlbHBIe NPUOOPHI BEePXHHUX ITAKEH ITpPorpeBalTCs
nydire, 4eM npubopsl HUKHHAX 3TaXKeil.

N3 npuBeleHHBIX BBIMNIE PACCYKACHUN BHITEKAET, YTO
B ABYXTPYOHBIX cHCTeMaX OTOILJIEHHS HarpeBaTebHBIE
npubopsl, pacmoJIOKeHHBIe HA OJHOM YPOBHE ¢ KOTJIOM
WM HUXKe ero, paborars He OVAYT HIH e OYAVT OYeHb
caabo nporpesatbcsa. [lig YKasaHHBIX CHCTEM IIPAKTH-
KOM YCTAHOBJIEHO HAMMEHbIIIee PACCTOAHNE MEKAY LeH-
TPOM HarpesaTeJbHBIX IPHO0OPOB HUMKHEr0 9Taka U IeH-
TPOM KOTJIa B 3 MeTpa. B CBA3HM ¢ 9THM KOTeJNbHEIE A
CHCTeM OTOILIeHUS JOJIHEI HMeTh JOCTATOYHOe 3arayo-
JIeHHe., YKa3aHHOr0 HeJOCTATKA JHINEeHbI OJHOTPYOHEIE
CHCTeMBI OTOILIeHHA. B aToMm ciiyuae rEipocTaTu4ecKuin
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HAMOP, 3aCTABJIAIONMI IUPKYIAPOBATE BOAY B CHCTEME,
Oyner 06pasoBLIBATHCH H3-34 OXJIaXK IeHUA BOJLI B TPY6O-
[IpoBOAax, MONBOAAIMX HATDETYIO BOAY K HarDeBaTe h- -
HBIM npubopaM, a TakKe OTBOAAIIMX OXJIAKIeHHVIO

BOAY OT IPHOOPOB K KOTJY.
ITO OXJIaKAeHHe TIOJIe3HO, BO-IIePBHIX, IJIA CO3IAHUA

'HAPOCTATHIECKOr0 Halopa, a BO-BTOPHIX, IS AOMONHH-

TEJIBHOT0 000rpeBa NOMEMIEHMS, IOITOMY VKasaHHbIe

TPYOONPOBOABI MPOKIAABIBAIOT OTKPHITO H He H30JIUPY-
or. Hanporus, oxnamugenune BONBI B IJIABHOM CTOAKEe

(mogpeMHOM Tpybonposone) Bpearo, 60 MPHBOAUT K

CHUKEHHIO TeMIIePaTypPhl U YBeIHIEHHUIO IJIOTHOCTH H,

KaK CJeACTBHe, K YMEHbINEeHHIO0 TI'HJPOCTATHYECKOTro
Hanopa. B CBASH ¢ 9THUM HONBEeMHBIH CTOSK OT KOTJa
Heo0XOonuMO THIATeILHO TeILJIOH30JUPOBATE.

Ha zamerky

KomuvecTso Temna, oraaBaemoro IIOMEeIeHHI0
HarpesaTeJJbHbBIMH OpHOOpaM#, 3aBHMCHT OT KOJIH-
YecTBa IOCTynamei B npubop BOALI U ee TeMIle-
paTypel. B cBoIo ouepens, KoamdecTBO BOJABI, KOTO-
poe MOKeT OBITh IPONYINEHO Yepes TPyOOLpoOBOL K
npubopy, 3aBHCHT OT OUPKYJIANHUOHHOIO AABJIE-
HHsA, 3aCTaBJAKIIET0 BOAY ABHraThCsa IO TpyOe.
Hem Oosblie HUPKYIAIHOHHOE HaBileHHe, TeM
MEeHbIIIe MOXKeT OLITh ZuamMerp TPyOBI Huis nopomny-
CKa OLIpe/ieJICHHOT'O KOJINYeCTBa BOJAKI M, Ha060poT,
UéM MeHblle NUPKYJIAIUOHHOEe HaBJIeHHEe, TeM
Oosbme gossker ObITH AUAMETD TPYOLL. ;

—_

Ho nnst HOpMaNbHOTO AeHiCTBHA CHCTEMEL OTOIJIEHHUHA
TpedyeTcsa emie OJHO YCJIOBHE: YTOOEI OHPKYIANHOHHOE
JlaBjieHue OBLIO AOCTATOYHBEIM IS NpeosoJieHuA BCex
CONIPOTHBJIEHHH, KOTOPEIE BCTpPEYaer ABMIKVIIAACA B
9TOH cHcTeMme Boja. M3BecTHO, 4TO BOJia IPH CBOEM IBH-
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JKeHUH B CHCTeMe OTOILIEHHS BCTpedYaeT COIPOTHBJIe-
HHUs, BbI3bIBaeMblé TPeHHEeM BOJALI O CTeHKH TpyD, a
KpoMe HHX, ellle ¥ MEeCTHEIe COIIPOTHBIEHHA, K KOTOPBIM
OTHOCHATCA OTBOJLI, TPOHMHHKH, KDPECTOBHHEI, KPaHBHI,
HarpeBaTeJibHbIe IPHOOPEI B KOTJIEL.

ConporusneHue BeJaeACTBHE TPEHUA 3aBHCHUT OT AHAME-
Tpa | JJIHHBI TPYOOIIPOBOJA, a TAKYKe OT CKOPOCTH JIBHKe-
HUSA BOJABI (€C/IH CKOPOCTH YVBEJHMYHTCH B JBa pasa, TO
COIIPOTHBJIEHHE — B 4YeThIpe pasa, T.e. B KBaJApaTHYHOI
3aBUCHMOCTH). Yem MeHbIIe AumaMeTrp M OoJibile JIMHA
TpyOOIIPOBOAA M YeM BHILIE CKOPOCTE BOABI, TeM 0OJIbIIe
CONPOTHBJIEHHE CO3/iaeTcA HAa IYTH BOABI, H HaoGopor. B
cXeMe OTOILIeHus, n300paxceHHOM HaA puc. 61 uMeeTcs aABa
KOJIBIA: OJHO, MPOXOAAIIee Yepes OMMKalmmii K KOTay
CTOAK, H ApPyroe, KOTOpPOe NPOXOAHT dYepesd NaJlbHHI
cTofAK. Tak KaK mepBoe KOJBI0 KOpode BTOPOTO, TO IIPH
ONMHAKOBOM B 00€MX KOJIbIAX TEILJIOBOI HAIPY3Ke U OXH-
HAKOBBIX JHaMeTpax Tpy0 Oyaer HpoXoAuTs 0 KOPOTKO-
MY KOJbIy D0JIbIlIe BOJEI, YeM TpebyeTcs 1o pacuery, U B
pe3yJbTaTe no AJUHHOMY KOJIBILY OVIeT NPoOXOAHUTh: MEeHb-
e BOJABI, YeM cjeAyeTr mo pacuery. Yrobwl aToro uabe-
’KaTh, HeOOXOAMMO IJA JaJbHEro CTOAKA NPHMEHATH
TpyOBI OoJbIIIero guamMerpa, YeM AJid OJiuKaiiniero cros-
Ka, H TAKUM 00pasoM ypaBHATH COINIPOTHUBJIEHUA B 006enx
xoabnax. IIpu Gosbnreii gause Tpyb conporuBieHne Bo3-
pacraeT, ¢ YBeJIMYeHUeM JuameTpa Tpyb oHO nagaer.

BauMmanHe

BesnpuuHa MECTHOI'O CONPOTHBJIEHUA 3aBHCHUT,
80-nepabLX, OT CKOPOCTH BOJBI, CJI€IOBATEBHO, H OT
H3MeHeHHs Ce4YeHHs, BbIBBIBAIOINEr0o H3MeHeHHe
3TOM CKOPOCTH (HampuMep, B KPaHaX, HarpPeBaTe b-
HBIX NpHbopax, KOTJaxX W T.[A.), 60-8MOpPbLX, OT
H3MEHEeHHUA HalpaBjieHHA, 10 KOTOPOMY ABHIKETCH
BOJla, U UBMEeHEHHA KOJM4YeCcTBa BOALI (HAallpuMep, B
OTBOJAX, TDOMHUKAX, KDECTOBHHAX, BEHTHJIAX ).
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IToxasarsas Ha puc. 61 cucreMa OTOILIEHHA — 9TO
CHCTeMa C BepXHel DA3BOAKOM. 3/iech ropsiuas BOAA MOJ-
HUMAETCA Yepes3 IJIaBHBIA CTOAK B MaruCTpPaJbHBIH TPY-

DOIpPOBOJ, NIPOKJIAALIBAEMbI 0OBIYHO HA YepHaKe.

Ha puc. 62 nokasana cucreMa OTOILIEHHS ¢ HUMKHEH
pa3BoAkoii., B aToif cucreme mozaromias MarmcTpalb,
ODHUTAIINAA BOCXOAAINe CTOAKH, pacuojaraercd Ha [ep-
BOM BTaXKe B MOANOJbHOM KaHaJle WM e B IoIBaJje 3]1a-
HuA. OOpaTHBIe CTOAKH IPHCOEAUHAITCA K obmiei
obpaTHOM MarucTpayu,

ITo npuEOUNDy geiicTBHA CHCTEMA OTOIJIEHHA C HHK-
Hell pa3BOAKOM He OTJIHYAEeTCHA OT CHCTeMEI ¢ BepXHeil
pasBoAKoi. M TyT, H TaM NUPKYIANUS CO3AeTCH IOTO-
MY, 9YTO ropa4as Boja, Kak 0oJiee Jerkas, BRITeCHAETCHA
00paTHOH BOJOH BBEPX IO CTOAKAM; OCTHIBAA B Harpesa-
TeJBHEIX npubopax, 9Ta BOJa ONYCKAaeTCs BHU3 dYepes
obpaTHEIe CTOSIKH U CHOBA MOCTYIIAET B KOTEJ.

Ha 3ameTtky

B cucremax ¢ ecrecTBeHHBIM NOOVKIeHHEM B 3/4-
HHAX HeOOJBIIOH 5TAXKHOCTH BeJIHYMHA IIHPKYJIA-
-IIUOHHOT'O NaBJIEHHA HEBEJHKAa, H IN09TOMY B HHUX
HeJIb3# JONYCKATh OOJIBIIMX CKOPOCTeH ABMIKeHNA
BOABI B Tpy0ax; cjegoBaTeJbHO, JUAMETDHI TPYO
HOJKHBI OBITE Oonpmmmmu. CHcTeMa MOMKeT OKa-
3aThCA 9KOHOMHYECKH HeBeIroaHOM. I[TosTomy npu-
MEeHeHHEe CHCTEeM C eCTeCTBEHHOM IUPKYVJIAIHel
JONyCKaeTcda JUIIb AJid HeOONMbINHX 3MaHWH.

Hedocmamku cucmem omonieHus ¢ ecmecmeenHoil
yupkyarayueil 600uL:

+ COKpaIeH paguyc jgeiicrsug (1o 30 M mo ropusoHTAa-
JIN) U3-3a HeDONBIIOro HUPKYIANMOHHOIO JABJIeHUA;

* MOBBIMIEHA CTOMMOCTD (0 5—7% CTOMMOCTH 3AaHMA)
B CBA3H C NIPUMeHeHHeM Tpy0 OoJbIIOro fuamMeTpa;

* YBeJWYeHBI pacxojJ MeTallJla ¥ 3aTpaThkl TPpyAa Ha
MOHTAM CHCTEMBI;
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+ 3aMe/JIeHO BKJIIYeHHEe CHCTeME] B IeHCTBHE;

+ IOBBIIIEHA OMACHOCTH 3aMep3aHUsA BOALI B TpyDax,
MPOJIOXKEHHBIX B HEOTAILJINBAeMBbIX ITIOMEIeHHAX .

ITpeumyuiecmea cucmemsbl ¢ ecmecmeeHHOl YUPKYAA-
yueii 8odvi, onpedenswue 6 oMOIeAbHbLX CAYLAAX €€
avLoop:

» OTHOCHTEJIbHAA MPOCTOTA YVCTPOMCTBA H SKCILIyaTa-
ILFH;

+ HEe3aBHCHMOCTHL JeHCTBHA 0T cHabMKeHus dJIeKTPH-
4eCKOM sHeprueu;

+ OTCYTCTBHE HACOCa, a COOTBETCTBEHHO, IIyMa H
BUOpaIuii;

- CpaBHHTEJbHAS JOJINOBEYHOCTH (IPH NPaBHJIBHOM
IKCILIVATAIIMH CHCTEMA MOXKeT JeiicTBoBaTe 35—40 et u
DoJiee De3 KATHTAJILHOTO PEMOHTA);

+ caMoperyJHpoBaHHe, 00YCIIOBJIIMBAIOIIee POBHYIO
TeMIIePATYPY HoMelleHH#. B cucreme npu M3MeHEHHH
TEMIIEPATYPHI ¥ ILIOTHOCTH BOJABI H3MEHAETCA H pacxof
BCJIEICTBHE BO3PACTAHHMA HMJIM YMEHbLIIEHHS eCcTeCTBEeH-
HOTI'0O NUPKYJIANMOHHOrO aaBieHusi. OgHOBpeMeHHOe
N3MeHeHHe TeMIIepaTyphl ¥ pacxojia BoAbl obecrieauBaer
Temjionepesady npudbopoB, HeobXoaMMYI0 ANA MOAHAEp-
JKAaHHUA 3aJJaHHOH TeMIepaTyphl IOMelleHui, T.e. OpH-
IaeT CHCTeMe TeILJIOBYI0 YCTOMYUBOCTE.

YCTpOHICTBO CHCTEM BOJAHOI'O OTOIUICHHA
C HCKYCCTBEHHOH HHPKYIAIIHEH
TEIUIOHOCHTEIA

B cucTeMax BOASHOIO OTOILJIEHUS C eCTeCTBEHHOM IHP-
KyJanfAeil OUPKYJIANHOHHBIE AABJIEHUA H3MepHAITCA
BCEro JINIIb JecCATKAMH MHJIIUMETPOB BOAAHOrO cToJ0a.
Cronp Manble JaBjJeHUs He M03BOJIAKT YCTPAUBATE AaH-
Hble CHCTEMbI B 3aHUAX, HMENHX 00oJbIIyIO NpPOTHA-
*KeHHOCTh, KpOMe TOr0, OHH TpeOyIoT NpuMeHeHuA TpyD
3HAUYMTEJbLHEIX AHaMeTPOB, 4TO BeJeT K OoJILIOMY pac-
X0AYy MeTaJLia.
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IlepeynucIeHHBIX HEZOCTATKOB JIMINEHBI CHCTEMBI
BOJAAHOI'0 OTOILIEHUS C HCKYCCTBEHHOH MUupKyaanueii. B
HUX NHUPKYIANMUSA BOABI CO3LAETCH IEHTPOGEKHBIMH
Hacocamu. Hacocsl, feiicTByOme B 3aMKHYTBIX KOJb-
I[aX CHCTeMbI OTOIIEHHUS, BaII0IHEHHBIX BOJOM, BOAY HE
MOJHUMAOT, & TOJNBKO ee IepeMeIaioT, CO3/[aBad MUPKY-

NAMKIO, U II03TOMY Ha3bIBAIOTCH IUPKYJIAIHOHHEIMH,

LupKynANMOHHEINA HACOC BKJIOYAIOT, KAK MPABUJIO, B
00paTHYI0 MarucTpaJb CHCTEMbI OTOIJICHUSA I VBEIH-
YeHHUA CPOKa cayXObl meraseii, B3BaMMOACHCTBYIONIUX C

rops4dei BoJOI.

Ha puec. 63, 64 nzobpaxkensl cucTeMBI BOAAHOTO OTO-
NJIeHAA C HMCKYCCTBEHHOM HUpKyJIanuei. Pacmupmu-
TeJbHBIN 0aK MoJcoefNHAIOT He K mojaromeil, a kK o6par-
HOH MarucTpaJjiH.

B cucremax oTomneHHA Leecoo0pasHO NPHMEHATH
CreruajibHble NUPKYJIANHNOHHEIE HACOCHI, IepeMeIlao-
IIHe 3HAYHTeJbHOe KOJHYECTBO BOJALI M pPasBUBAIOIIHAE

| |
10,1_,.,._,. e e S i e b
Puc. 63. Cucmemst odanozo omonienun
¢ UCKYCCMEEHHOU WupKyaayuel (eepxuas pazsodxa):
| — koren; 2 — rnaBHBI CTOSAK; 3 — pacHIMPHTENLHBIIH HaK;
4 — CHUTHAJIbHAA JIMHKUA; 5 — NofaloLIas THHHUA, 6 — BO3IYXOCOOPHHK;
7 — nojauMe CToAKH; 8§ — obpaTHbIe CTOAKH; 9 — oOpaTHas THHWA;
10 — nacoc; 11 — pacummpuTenbHas Tpyba

|
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180

CoBPEMEHHbIE CHCTEMbI BOAOCHabXeHHs

I
I
|
|

B
Lt
|

-
|
|
|

l|.l1
L

TH
o
—
o

B

—————— g ———

FF——1
._*_

I

i..___é___

Puc. 64. Cucmemsi 6odano2o omonienus
€ UCKYCCMEEHHOU WUPKYARLuel (HUXCHAA pazsodka):
1 — koten; 2 — nogawuias IHHKUA, 3 — obpaTHas JIMHHA:
4 — nojlawIIHeE CTOAKH; 5 — obpaTHbie CTOAKH; 6 — BO3NYIIHAS
JHHHA; 7 — Bo3nyxocOopHHK; 8 — paciuMpHTeIbHEI Gak:
9 — nacoc; 10 — pacumpuTeabHas Tpyba

P —

CPABHHTEJBbHO HeboIbIINe AaBIEeHUSA. ITO MAJIOIIYMHEIE
rOPH30HTAJIbHBIE JIODACTHEIE HACOCHI IEHTPOOeXHOTo
THOa, COeJIMHEHHBIE B eJHHBIA OJIOK C 3JIeKTPOABHUIraTe-
JAMH H 3aKpeljigeMble HeIIOCPeACTBeHHO Ha Tpybax (6es
(dhysnamenTa), Hanpumep Hacocsl Tuna ITHUIIC (puc. 65)
unu IIBII (puc. 66).

IIpn orcyTecTBHH TemJOreHEPATOPOB Ha TBePAOM
TONJIHBE ¢ TONKaMH JJIUTEJbHOI'0 'OPeHHs MOr'YT HANTH
NpHMeHeHHe CHCTeMbl BOASHOro oTomieHus (puc. 67)
¢ 6aKOM-aKKYMYJATOPOM M HUPKYJIAIMOHHEEIM HACOCOM
tuna IIBIl. Takaa cucrema nmosBoJigseT 3HAYHTENBHO
COKPATHTE YKCILIYaTallHOHHBIE 3aTPATHL 110 00CHYKHBA-
HHIO FeHepaTopa TeIJIoTEI,
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Puc. 65. Juazonaabhmi yupkyasyuonnsii nacoc ITHHIIC:
1 — pabouee Koseco; 2 — KOpnyc; 3 — CalbHHKOBOE VIUIOTHEHMUE:
4 — Ban NEKTPOABUTATENA
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Puc. 67. Hpunyunuansvhas cxema KeapmupHoli cucmemsl OmMonieHus
€ HACOCHOU YUPKYARKUEH MenioHOCUHMENR
U BaKoM-aKKyMyaAamopom meniomsi:
| — bak-akkymynaTop; 2 — npobKOBBIH KpaH; 3 — pacIIHpHTEIbHBIIH
bak, 4 —rJaBHBIN CTOSK; 5 — TeIUlOreHepaTop; 6 — OTONMTE/ILHBIH
npudop; 7 — UHPKYIALMOHHBIH Hacoc THna LIBLL; 8 — o6parHblii
kinanaH; H—H — uentp narpesa kotna; O—0 — HeHTp oxIaXIeHH;
M—M — uenrp 6aka-akkymyaaropa; TI1 — tpoitHHK ¢ npoGkoii

Puc. 66. Uenmpobexcubiii yupkyaauuonnsii Hacoc HIBILI:
| — kopnyc; 2 — HarHeTaTenbHLIH NATPYOOK; 3 — KoHTpduanen uis
NPHCOCTHHEHHS TPYORI; 4 — 3/IeKTPOABHTATENE

Baurmaaune

IIpuMeHeHMEe HACOCHBIX CHCTEM OTOILJIEHHS I03BO-
JIAeT CYyIeCTBeHHO YBeJIHYHUTh IPOTAMKEHHOCTh TPY-
DOIpoBOia U YMEHBIIATE METALJIOEMKOCTE CUCTEMEI
OTOILJIEHHA 3a CYeT YMEeHbIIeHUA AHMaMeTPOB pasBo-
AAmux Tpybonposonos. Kpome Toro, ¢ yeTaHOBKOIM
OIUPKYJIANHOHHOIO0 Hacoca IMOSABJIAETCHA BO3MOMK-
HOCTh IPHMEHEHHs HOBBIX CXeMHBIX pelleHuit
CHCTeMBI OTOIUIeHUs, HAIIDUMEP, OTKa3 OT BepXHel

pasBogkH TpydonpoBomoB. OgHako npuUMeHeHHe
HACOCHBIX CHCTE€M OTOILIEHHSA BO3MOYHO TOJBKO

MPH YCIOBHH HANEMKHOI'0 3JeKTpocHabKeHn .
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IIpuaunn nogob6HOM CHCTEMEI OTOILIEHUA COCTOHT B TOM,

4YTO TEILJIOBYK) MOIHOCTE TeILIONeHepaTopa BeIOMpAaioT
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8 3 pasa OoJibIlie, YeM TEIIONOTEPH OTAILIMBAEMOTO AOMA,
3a CYeT 4ero NoABJAETCHA BO3ZMOYKHOCTL He TOJNbKO obecre- |
YHUBATEH KOMIIEHCAIMIO TEILJIONOTEPh A0MA, HO H AKKYMYJIH-
POBATH TEIUIOTY B CHEHUATLHOM GaKe, KOTOPHIH HAYWHAST |
paboTaTs 110 NpeKpale NN SKCILTYaATAllAH TelJIONeHepaTo-
pa. O6pem Gaka-aKKyMyJIsaTOpa MOAGHPAIOT ¢ TAKHAM pac-
4eTOM, YTODBI BPEMA ero PaspAAKH COCTABIAIO He MEHee
8 uacos (Ipu paboTe TENJIOreHepaTOpOR JBA pasa B CYTKH
mo 4 vaca). [usa addexTuBHOM paboTHl cHCTEMBI Gak-
AKKYMYJIATOP KOJMKEeH OBITh TINATEIbHO TeIUION30JUPOBAH

C HEJLI HCKJIIYeHHA DecIo/ie3HbIX IIOTePh TeILIOThI.

KOHCTPYKTHBHBIEC CX€MBbI
CHCTEM BOJAHOI'O OTOILICHHA

Konempyrkmueno cucmemvt 6004H020 OMONJLEeHUSA

(Kax ¢ ecmecmeeHHbiM, MAK U C UCKYCCMECHHBIM

nobyxcdernuem ) nodpasdensiom:

* IO MeCTy INPOKJIAJKH [OJAAal0ied MarMcTpajaH — Ha
CHCTeMBI C BepXHel ¥ HHUYKHel pasBoJAKOIH;

* Mo cmocoly NpUCOeAUHEHH HATDeBATe/LHEIX IPH-
DOpOB K MOJal0INUM CTOAKAM — Ha OJHOTPYOHEIE U IBYX-
TpyOHBIE; |

* [0 PACHOJIO¥EHHIO CTOAKOB — HA CHCTEMEI C BePTH-
KaJbHBIMH H 'OPHU30HTAJILHBIMHA CTOAKAMH;

* M0 cXeMe MPOKJAAKH MArHCTPAJHM — HA CHCTEMBI
¢ TYIHKOBOH CXeMOM ¥ C MONYTHBIM JIBHIKEeHHEeM BOMIEI
B MArucTpaiadx.

CHCTeMBI OTOIUVICHHA
C BEPXHEH ¥ HHKHEH Pa3BOIKOH

BapmanT cumcreMbl OTOILIEHHS C BepXHEH W HHKHEH
Pa3BOAKOM NpUBejeH Ha puc. 68, 69 Ha npuMepe ABYXa-
Ta¥XHOTO 0Ma C NOABAJIOM H YepJadyHbIM MOMeIleHHUeM.
iIpu BepxHeii pasBojke (puc. 68) ropsuas Boja B yepaad-
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Puc. 68. Jeyxmpybras cucmema 6002H020 OMNACHUR € €CMECMBEHHOU
wupkyaayueii (eepxnee pacnpedeienue 80dbi):
| — momarowmii (rmaBHB) cTosk; 2 — Tpybonposon 0OpaTHOMN BOMILI;
3 — KoTen;, 4 — paclIMpUTEIbHEH Oavex; 5 — HarpepaTe/bHbIC
npuGopkl; 6 — nepeiue; 7 — NpeaoXpaHHTeIbHBIH TPyOOIpoBO

HOM TOMEINeHHM HAIpAaBJIAeTCA B pa3/iH4YHbIe CTOAKH,
10 HUM JKe IOCTyHaeT K HarpeBaTeJIbHBIM HOpHOOpaM-
panuaropam. Ilpu HH:KHel pasBogke (puc. 69) ropauas
BOJIA M3 KOTJIA MOCTYIAeT B CTOSKH CHH3Y (M3 mojgBaJa).
HezaBuCHMO OT THNA PA3BOJAKH PACHIMPHUTENbHBIM Dai
BCerja pacnoJjyaraercsa B HanboJiee BBICOKOM TOUYKe CHCTe-

MEI, T. €. B 9epJa4vHOM IIOMEIeHHH.

OpHOTPYOHBIE H IBYXTPYOHBIE
CHCTEMBI OTOIUICHHA

‘OgHOTPYOHEBIE CHCTEMBI BOJAAHOI'0O OTOIJIEHHA HE
“MeT O0paTHBIX CTOSKOB, H BOJA, OXJa)X/J[eHHa#d B
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Puc. 69. leyxmpy6uas CUCMEMA 800AH020 OMNACHUA C eCMeCMEeNHOL
Yupkyasyueu (Huxcree pacnpedesenue 800ui):
| — nonasoumii (masHbI) crosk: 2 — TPYGONpoBO/ 00paTHOH BOLIbI;
3 — KOTeJ1; 4 — paciuMpHTe/IbHbIH Gavek; 5 — HATIPEBATE/IbHbBIE
pHGOpEI; 6 — Bo3aymHas Tpy6a: 7 — MepeIuB;
8 —npenoxpaHuTe/IbHBI Tpybonposon

HarpeBaTeJbHBIX IpuOOpax, BO3BpaIiaeTCs B Inogaonme
CTOAKH (puc. 70, 71).

B oqnoTpyOHEIX cucTeMax B HUKHEHE HarpeBaTe/ibHBIE
npubopel MoOCTymaeT cMmecs ropAYed BOABI U BOMHI,
OXJIAXKIEHHOM B BepXHHX npubopax. Tak KakK TeMmIiepa-
TYPa 9TOH CMECH HU’Ke TeMIepaTyphl BOALI B npubopax
BEPXHUX 3TaKeH, TO MOBEPXHOCTH HATPEBA HHIKHHUX
IpHOOPOB A0 HA OBITH HECKOILKO VBeJIHYeHa.

B oxrOTpYy6HEIX cucTeMax Bona HUPKYJIHPYeT B Harpe-
BATEJILHBIX IPUOOpPAX M CTOAKAX, KOTODBIE X MUTAIOT,
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BCJIEICTBHE PA3HOCTH TeMIepaTyp BOJAEI B TeX M APYIux,
OpsHOTPYOHEBIE CHCTEMBI MO HO YCTPAUBATE IO IBYM CXe-
mam. Ilpu cxeme, npuBeeHHO Ha puc. 70, B BepxHHe
paguATOPhl MOCTYHAET M3 CTOAKA TOJBKO YacTh BOJHI,
ocTajibHAA BOJAA HANPABJIAETCA 10 CTOAKY K HHXKepacIo-
N0 eHHBIM paauaTopaM. KoJimdecTBO BOABI AJIA KaXI0-
ro HarpeBaTeJbLHOI0 MpHUbopa MO HO PeryJIHpoOBaThE Kpa-
HAMH, YCTAHOBJIEHHBIMH V NpubOpOB.

Ilpyras nmpoTodyHas CHCTeMa NOKasaHa Ha puc. 71.
31eck Bes BOJA M3 CTOAKA MPOXOAWUT MOCJHeNOBATEIBHO
uepes Bce HarpepaTeJbHEIe NIPHOOPEI, HAUNHAA C BEPXHe-
ro. B oraimume oT mpocToii ogHOTPYOHOI CHCTEME], B IIPO-
TOYHOH CHCTEMEe B HHMKeJIeKaliue pafHaTopsl MOCTYIIaeT
He CMeCh ropaded ¥ OXJIAXKJeHHOM B BepXHUX nmpubopax
BOZBI, 4 TOJBKO OXJAXKJAeHHAA BOJA.

B nporounsix cucreMax HeJIb3s CTABHTHL YV Harpeapa-
TeJBHBIX NPpHOOPOB 00OBIYHBEIE KPAHBI ABOMHOH peryJiu-
poBkH. Ecnm 6wl OBLIM YCTAHOBJIEHBI TAKHe KPaHHI, TO,
[IepeKpPLIB ¥V TOI'O MK MHOTO npubopa KpaH, VMeHBIIHIH
OBl moja4Yy BOALI BO BCce NPHOODLI, IpHCOEAHMHEHHBIE K
CTOAKY, & HOJHOCTHIO 3aKPhIB OJJHH H3 KPaHOB, MOYKHO
[IPEeKPATHTE HHPKYVJIAIHAI BOJALI Yepes Bce NpubopLI JaH-
HOro croska. Mexay TeM yCTAaHOBKA HarpeBaTeJbHBIX
npubopos 6e3 KpaHOB BJeYeT 3a co0oi fonbiIHe HeYyA00-
CTBA, TAK KAK TOI/Ia CTAHOBUTCH HEBO3MOMKHBIM PeryJjiH-
pPOBaThH TEMIEPATYPY BO3AYXAa B MOMEIIeHHAX,

| Baumanue

| OpuoTpyOHBIE CHCTEMBI OTONJEHHA MOTYT BBIIOJI-
|  HATHCHA TOJBKO C BepXHe# pazBoOAKOM, MOITOMY HUX
| OpPUMEHAIOT B 3JaHUAX, I'Jie UMeIOTCH YepAaKu H
| IJie MOYKHO PacHoJIaraTh NOAAOLIAe MAruCTPaIH B
| BEepPXHHX BTaXax. [MosTaXHBIH NVCK MAHHBIX
|

|

EHETEMHBﬂEﬁETBHEIHHHEMHHHEH,EﬂBETGﬂ[HHEHEﬂG-
CTaTOK. |
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OJHAKO II0 CPABHEHHIO ¢ ABYXTPYOHBIMH CHCTEMAMM
(puc. 68) oromnenus 0JHOTPYOHEBIE IPOIIE B MOHTAMXE H,
KpOMe TOro, MMelT OoJjiee KpacWMBBIH BHEIIHHH BHI.
JTOoCTOMHCTBO UX B TOM, YTO HAa YCTPOMCTBO OAHOTPYOHOM
cucreMbl Tpebyercsa MeHpIe TPyO, YeM HA YCTPOMCTBO

IBYXTpYyOHOM.
Bce 9T nmoJsoKHTeNbHBIe 0COOEHHOCTH OJAHOTPYOHBIX

CHCTEéM BeCbMAa CYILIeCTBEHHEL H BIIOJIHE OINDPaABABIBAIOT

HX IIHPOKOEe [IPHMEeHEHHE.

CHucTeMsbl OTOIUVICHHA C BEPTHKAIbHBIMH
H N'OPH30HTAIBHBIMH CTOAKAMH

Ecau HarpeparejibHBIe IPHOOPEI PA3HBIX 9TAMeH MOA-

KJHYanTCd K eIHHOMY CTOAKY, TO TAKaA cHCTeMa ABJIA-
eTcd CHCTEeMOH ¢ BepTHKAJIbHBIMH cTosikamu (puc. 70,
71). Eciiu HarpeBaTeJibHBIe NPHOOPEI OJHOTO 9TaMa MOJ-
KJIIOYalTCA K eJHHOMY CTOAKY — 9TO CHCTeMa ¢ F'OPHM30H-
TaJbLHBIMH cTOAKaMu (puc. 72).

Ha 3zameTky

ITperMymIIeCTBOM CHCTEMEI C FTOPH30HTAJIBHEIM pPac-
MOJIOMKeHHEeM CTOAKA ABIAeTCA MEHBIIAA CTOH-
MOCTH MOHTAXKA M AKoHOMHS Tpy6. Hemocrarkom
ABJIAETCA CJHOMKHOCTH IKCILIYATAIIHHM H BO3MOMK-
HOCTB CKOILJIGHUA BO3[yXa B HArpeBaTelbHBIX [IPH-
fopax c ob6pasoBaHHEM BO3AVIIHBIX IIPODOK.

CHCTEMBI OTOIUVIEHHA TYIIHKOBBIE
M C IOITYTHBIM JIBHKE€HHEM BO/bI
B MATHCTPA/LAX

IToxazanHble Ha puc. 63, 64 cucTeMbl OTOILIEHUA OTHO-
cATCA K TAK HA3bBIBAGMBIM TYNHKOBBIM CHCTEMaM, B
KOTOPBIX HUPKYJIAIHOHHEIE KOJbIA He PABHEI 110 JUIHHE,
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Puc. 70. OdnompyGHsie cucmembl 600AHOZ0 OMONAEHUA
€ ucKyccmeeHHol yupkyaayuel (¢ 3aMbiKaoyumu yiacmeamu):
| — koTen; 2 — rIaBHBIN CTOAK, 3 — paclMpHTEIbHAA TpyDa;
4 — paciuMpHTeIbHBII 0aK; 5 — rojgaomas THHWS,
6 — Bo3IyXocOOpHHK; 7 — CTOSKH; 8 — obpaTHas THHHA,
9 — Hacoc; 10 — TpOHHHKH ¢ NpoOKaMH
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Puc. 71. Odnompy6uwie cucmembi 600aH020 OMONAEHUSA
¢ UCKYCCMBEHHOU WUPKYAAHUel (npomoYHas cucmema).
1 — Koten; 2 — riaBHBIA CTOAK; 3 — pacluMpHTeibHas TpyOa;
4 — pacluMpuTeNbHBIH DaK; 5 — MojawIAs JTHHHA,
6 — Bo3nyxocOOpHHK; 7 — cTosAKH; 8 — obpaTHAaA TMHMA;
9 — nacoc; 10 — TpoitHMKH ¢ npobkamMu
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Puc. 72. OdnompyGusie cucmemsl 600aH020 omonaenus
€ UCKYCCMBEHHOU WUPKYAAYUel (20pU30HMatbiaa npomo4Has cucmema)

—

[IpHYeM caMOe KOPOTKOe KOJbI0 IIPOXOAHUT Yepes CTOAK,
OMHKANITHN K KOTJY, 4 caMoe JJIMHHOe — Yepes CTOAK,
HauboJIee OTHAJeHHBIA OT KOTJIA.

Ha pue. 73 usobpakeHa cucreMa OTOIJIEHHA APYTroro
THIA, I'Jie JJHHA BCeX KOJIel[ OJHAa U Ta XKe H, CJeJ0Ba-
TeJIbHO, OJIHHAKOBO COIIPOTHBJIEHHEe KoJer (Ipu ogHHA-
KOBOH TeIJIOBOM Harpyske ctosaxos). Takme cucremsl
Ha3bIBAKT CHCTEMAMH C NMONYTHHEIM JABHXXEeHHEM BOJHI,
npu4eM uX OOBIYHO YCTAHABJIHBAIOT TOJBKO B CHCTEMAax
¢ HACOCHOM NUPKyJaAnMei. B aTHX cucTeMax Bce CTOAKH
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i HarpeBaTeJbHbIE MPHUOOPEI HAXOAATCA MOYTH B DABHE
YCJIIOBHAX, YTO 3HAYUTEIBHO 00J1eruaeT peryJiupoBKyY.

Ha zamerky

HepocraTok cucreM ¢ mONyTHRIM ABHIKEeHHEM BOJIbI
COCTOHT B TOM, YTO JJIA X YCTPOMCTBA Tpedyercs
OosibIllee KOJIUYECTBO TPYD, 4YeM I TYIHKOBBIX
|_ CHCTEM.

L
|
_i
|

PexomMeHnganuu 1o BeIGOPY M 3KCILIYATA-
IIHH CHCTEM BOJAHOIO OTOIUVICHHA

Tmo6obL 06nezwume 6v160p Haubonee yenecoobpasnoil

cucmemvl OMOnLeHUR, npedrazaemes caedyouias Kia
cugpurayus undusudyanvrolx 0OMOE U Kommeodxceil:
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Puc. 73. Cucmema 0dano20 omonaenus ¢ nonymusim deuxcenuem 8oo:
1 — Korei; 2 — riaBHBIH CTOAK; 3 — pacIIMpUTEILHAS TpyDa;

| 4 — BO3NYXOCOOPHMK; 5 — NoNAOLIME CTOSKHN; 6 — o0parTHkIe CTOSKH:
7 — obparnas nuHu; 8§ — paciMpHTeabHAs TpyDa; 9 — Hacoc
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LOBPEMEHHBIE CMCTEMbI BOAOCHAOXEHUS

* mun A — OZHO3TAXXHBIe IOMAa C HoABaJIOM H 0e3 Noj-
BAJIA C KPYTOM KPBIIIEH;

* mun B — ogHO3TaXKHBIE A0MA C IJIOCKOM KPBIIIEH ¢
nmojBaaoM uau 6e3 moxsaia; :

« mun B — nByx— u OoJiee sTasKHbBIE AOMA C ILIOCKOMH
WM KPYTOH KPBILIEH U ¢ IOABAJIOM.

HAdnn domoe muna A peKOMeHAyeTCA NPUMEHEHHe
CHCTEeM BOAAHOI'O OTOILJIEHHS TOJBKO C BEPTHKAJIBHBIMHA
croaxaMu. OTonMTEeNbHBIE CHCTEMEI ¢ TOPH30HTAJILHOM
pasBOAKOH He MOIyT OTONMTH YepAadyHOe NOMEIIeHHe C
KpyTonajgamomen Kpbeimei. CucreMy BOLAHOIO OTOILIE-
HUA TAKHUX JOMOB C IIOABAJIOM HJIA Oe3 Hero >KejaaTejIbHO
BBIIIOJIHATH ABYXTPYOHOM ¢ eCcTeCTBeHHOM IMUPKYIAIHet
C BepxHed uMaM HUMKHeH passBoaxoii. IIpm yeramoBke
KOTJIa B MIOJBaJie BBICOTA ABIMOBOM TPYORI N0OJI3KHA OBITE
He meHee 10M. B fomax 6e3 nogsana KOTJbl VCTAHABJIH-
BAIOT HA IEePBOM 3Taxe, a CHCTeMAa A0 HA ObITE TOJMLKO
C BepXHeHd pa3BOJAKOM.

Has domoe muna B ¢ nodéasom caeayer NpHMEHATH
CHCTEeMY BOJAAHOI'O OTOILIEHHSA C I'OPH30OHTAJBHOH pas-
Boakoii. Koren »kejarTesbHO YVCTAHOBHUTEH B mnojasaie. B
CBA3H C TeM, YTO BhICOTA TPYOBI TAKMX JOMOB HE IPEBHI-
miaeT 6 MeTpoOB, KeJaTeJbHO B KaYeCTBe TOIIMBA IIPHMe-
HATH I'a3 WK XKUIKO0e TOILJINBO.

Han domose muna B 6e3 nodeanos Takke peKOMeHIY-
ercs NPUMeHATH CHCTEMY BOASHOIO OTOILIEHHSA C I'OPH-
30HTAJIbHOM Pa3BOAKOM, KOTeJI YCTAHABIMBAKOT He 3arayo-
TIeHHBIM, a B Ka4YecTBe TOILIHBA JKeJIaTeJIbHO IPUMeHe-
HHE r'a3a Wid >XUJKOro TOILJINBA.

Haa 0eyx- u 6onee amaxcroix domoé muna B ueneco-
00pasHO MCIOJNIBL3OBATE ABYXTPYOHYIO CHCTEMY BOASHOTO
OTONJIEHHA C BePTHKAJBHBIMH CTOSKAMH M BepXHeH HJIH
HH)KHeH pa3BoAKoil. IIpm ropusoHTanpHOH CcHCTeMe
OTOILJIEHUA HEBO3MOIKHO IOJHOCTLIO 000IrpeTs Bece momMe-
meHud goma. CucremMa OTONIeHUSA BHITIOJHSETCA C ecTe-

193
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CTBEHHOH IMUPKYJIAIHEH, NOCKOJbKY JJIA 3TOTO BIIOJIHE
JoCTaTo4YeH NMUPKYAANMOHHBIN Hanop. Tak xak aeiMo-
Bafd TpyOa y 9THUX 3JaHHI HMeeT BLICOTY He meHee 10 M,
TO KOTJIBI MOI'yT paboTaTh Ha JII0O0M TOILJIHMEE.

B Ta6i. 13 npuBeaeHbl CHCTEMBI OTOILIEHHSA, PEKOMEeH-

AYEMEIE [IJIA NPDHMEHEHHA B JOMAX COOTBETCTBYIOIIIHUX
THIIOB.

Tabauua 13
Tune! HHAHBHAYVAJBHLIX JOMOB
H COOTBETCTBYION[HE HM CHCTEMbI OTOIJICHHA

Tumo A Tuon B | Tun B

CucreMa OTOILIeHHSA @
77 O
R /i
CucTemMa BOZAHOIO OTOILIE-
HHA:
C BEPTHKAJIBHON pasBoaKoii:
BEépXHee pacnpenejleHie + X +
HHKHEe pacnpegeneHne + L +
€ NOPH30HTANLHOMN Pa3BOJ- + x + X
KOH
BoaaynrHoe 0TOIIEHHE A0MA + i+ -+
MecTHOE OTOILJIEHHE:!
rasoBhle HArpeBaTenH + ® + X X
aJIEKTPpHYEecKHe HarpesaTe- | -+ X + » X
JIH ¢ AKKYMVJIAILHeH Ternaa

Ilpumevanue. 3auwmpuxo8aAHHAA YACMb HA PUCYHKE — NCUAbLE
NOMeWeHUA, HeIAUWMPUXO08AHHAA — nodsanbHbie; «+» — pexo-
mendyemca,; «r'» — donyckaemca.

MOHTAMX CHCTEM
BOJSAHOI'O OTOILICHMUA

MoHTAa¥X cHCTeM OTOILUIeHHS 3aKJilouaeTcs B YCTAHOB-
Ke HarpesaTelbHbIX NPHOOPOB, KOTJIOB, PACIIMDHTEJIb-
HOro 0axa u Apyroro obopyaoBaHuA U cOOpPKe CHCTEMBEI
TpyGOIPOBOZIOB C YCTAHOBKOH 3alOpPHOM, PeryJHpylo-
meil ¥ H3MepPHTeNbHOH apMATYPHI.

I'pynimuapoBaHHE, ONIPECCOBKA
M YCTAHOBKA paaHaATOPOB

MoHTAa¥ CHCTEeMBbI OTOIJIEHUA HAYHUHAKOT C YCTAHOBKH
HarpesaTeJabHBIX Npubopo. OgHAKO MOMKHO HAYMHATH
MOHTAK ¥ cO cCOOPKH CTOAKOB H IPHCTYNIATh K yCTAHOBKE
HarpeBaTeJ bHBIX MPUOOPOB Mocje OKOHYaHHA 3TOM cOOp-
ku. Takasa mociaemoBATeJIBHOCTE HMeeT oNnpe/eieHHOe
opeuMyniecTBo. OHO COCTOHMT B TOM, 4YTO B ciJy4ae HeJo-
CTATOYHOM TOYHOCTH MOABOAOK X MOMKHO OCTABJIATH 0es
nepeiesiKkH, TOJBKO CMECTHB pajuaTopbl HA HEKOTOpOe
paccTodHHEe OT OCH OKOHHEIX npoeMoB. CeKIuHOHHBIE
paguaTopsl MOCTYHAIOT ¢ 3aBOJA-H3rOTOBHTENIA coOpaH-
HEIMHA B 7—8 cexnmii. Ha mecTe MOHTaXa UX Ipynnupy-
I0T TAKHM 00pa3oM, 4TOOBI NOJYYUTH KOJHYECTBO CEK-
IMii, IpegyCcMOTPEeHHOe IPOeKTOM.

IIna passepTHIBAHKAA U CBePTHIBAHUA HUIITIEIeH pagua-
TOPHBIX CEKIMH NpPHM HMX IPYNNHPOBAHUM NPHMEHAIOT
paaguaTopHble KJa4YH. Hiou mMeeT ¢ OJHOH CTOPOHBI
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' |'ujpaBIHYecKHIl Ipecc co3naer HeoOXoAUMOe AaBieHne
(1e menee 4 xrc/cm? u He 6osee 8 krc/cm2). Eciu Teun
jer, T.e. eCJM CTpPeJIKa MAHOMETDa THMApaBIHYECKOro

BER o

VIOKO JJif PYYKH, & ¢ APYTIo#d — IJIOCKYIO OTBEPTKY Hal-
aexamenn mupuHbl. IIIupura aoaxkHEa 6BITH TaKOM -
9TOOBI OTBEPTKA C HeGOIBIINM 3230POM IPOXOANIIA YePed
OTBEPCTHA HHIIEJeHd M YIUpanack B UX BHYTPEeHHHE
BBICTYIIBI. _

Ilpu rpynnupoBaHNHU NPUXOAUTCH JUGO OTCOCTHHATH
4acTh CeKIHit OT paguaropa, 1ubo npubasiaTs (puc. 74).
B nepBom ciyuae paguaTop 3aKpemisioT Ha BepeTaKke U B
OTKPBIThIE HUIIEIbHbIE OTBEPCTHA, BEDXHUE U HIIKHUAE,
BCTABJAIOT Ha COOTBETCTBYIOINYIO IVIYyOMHY ABA pajua-

| 4 fF 5
TOPHBIX KJI09a. JTO JejaiT OLHOBPEMEHHO JBa paboTr- /
HUKA — KJIOYaM#i OHH Pa3BepThIBAIOT OJHOBPEMEeHHO 00a 1 8 qib ( o)
HUIITIEeJIA. EJ-“ Bt 6 el

a

IIpu HeoOXOAMMOCTH YBENWYEHHA YHUCIAA CEKIHWH B
paxzuaTope Ha BepPCTAK VKJIAABLIBAIOT 00e coequHAeMBIe
4acTH npubopa, cCMa3kIBAIOT BEPXHUN U HAIKHUN HUTIIe-
au onudoil, HaJleB HA HUX NPOKJAJKH, BBePTHIBAIOT
HHUNIeJH OT PyKH HA 1-2 HuTKH pesndnl. Ilocse aToro
MOABOAAT K HHUIIMENSAM HPHCOSANHAEMYIO YACTh PAfda-
TOpa W, JAeHCTBYA OAHOBPEMEHHO ABYMA KJIOYAMM,
3aBepPTHIBAIOT HUNIE/JIH B CEKIIAA JI0 OTKA34. |

Hunmnenn u paguaTopHbie CeKIIMHA UMEIOT ¢ OXHOH CTO-
POHEI IPaBy10, a ¢ APYyroi — JeByio pesrdy (puc. 75), nos- '
TOMY Heo0XO0MMO BPaLaTh KJII0Y BJIEBO, €CJIH CBePTEIBA-
HHUE€ IPOU3BOAUTCH CO CTOPOHBI CEKI[UH C NPAaBOH pe3b-
Goii, 1 BIIPaBO, €CJIA CBEPTHIBAHUE JeJIaeTCA CO CTODOHBL
CeKI[MH C JIeBOM pe3nboii.

[Tpu pasbopke pagmaTopa mocTynamoT Haobopor. YKa- - "
3aHHaA BbIIIEe OJHOBPEMEHHOCTEh CBEPTHIBAHUSA WJIH pas- [ LI BR=R=:4{l1a4}|}i >
BePTHIBAHUA HUINEJIei BBePXY M BHU3Y HYKHA AJIs TOTO, NG CoaiBi

r =

4TOOBI IPEJOTBPATHTH MEPEKOC CeKITHIA.
CrpynnupoBaHHBIE PafHATOPHI MOABEPraiOT I'HAPAaB-
JUYECKOMY HCHOBITAHHI) HAa CHEIMaJbHOM CTeH]e.
Pagmatop ¢ noMOIIbIO CHENHAIBHOTO IPUCIIOCObIeEnS
NOAKJIYAETCA K I'HAPABINYECKOMY IIpeccy, 3aIlloJIHA-

Puc. 74. Ipynnuposka cexyuis u paduamopos:

a — 3axXBaTblBAHME HUINEIAMM HA ABE-TPH HUTKH pe3bObl CEKLIMIA;
0 — OKOHYATE/ILHOE TOBOPAYMBAHME HHUNMENEH M CTHIKOBKA CeKIIMA;
B — MOACOCJMHEHHE TPEThEH CEKIIMK; I — IPYNIHPOBKA JBYX pajana-

TopoB: | — cexums; 2 — HMINEAb; 3 — MPOKJIAJIKa; 4 — KOPOTKHI

PATHATOPHBIN KJIIOY; 5 — IOMHMK; 6 — INIMHHBIA pATMATOPHBIH KITOY

v ——

eTCA Bﬂﬂﬂﬁ, OMJHOBPDEMEHHO BBINYCKaeTcA BO3AVX.

196 197




CoBpemMeHHbIE CUCTEMbI BOAOCHAOXEHMS

mpecca He IIaJaeT, PAJHATOD CUMTACTCH BHIAEPIKABIIAM
ucneiTague. Teub, 00OHAPYXEHHYI0O B MeCTax COeJuHe-
HUM, VCTPAHAT NOATAIMBAHAEM HUIIIEJIeH., |

ITepen ycraHOBKOM CrpyNnOHPOBAaHHEIX H ONPECCOBAH-

HBEIX PaJHaTOPOB HA CTEHAX WX JKeJaTelbHO OKDACHUTH,

npeipapHTEJIBHO IIDOTPDYHTOEBAB 11O BCEH MNOBEPXHOCTH.

ITpu yemamnoeke Hazpeeamenvrblx npubOpoe nod OKHa-

MU HeoOxodumo npudeprcusamucs credyouux npasu:

* HeHTP npudopa JOJM¥EeH COBIaJaTh ¢ HeHTPOM OKHA;

JOIyCKAaeTca OTKJIOHeHue — He DoJiee 20 mm;

25

m [
- o i ' ¥ L]
) \

5 55 3 ;

1-——.--'-—-{
1 23S s B
nesas peawba
npasas peanba

16

Puc. 75. Ipobku u Hunneas: i
a — MPOXOIHAA CTANkLHAA NMpobKa ¢ caMoil KpynHoii BHYTpeHHEeH
pesnboit G 1+ B; 6 — vunmens; B — NOABOJIKA K paIHATOPY;
I — MpoXoaHas YyryHHas npobka ¢ MUHMMaILHOM pe3sboit G 1/2+ B,
nMpUMeHsieMoil B paguaTtopax: | — cexums paguaropa; 2 — NpoKIaaKa;
3 — npoxojHas nmpobka; 4 — yIIOTHeHHe; 3 — KoHTpraiika; 6 — tpyba
NPOBOMKH C VILIMHEHHOH peasboit
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+ paccTOAHHE OT [0JIa A0 Husa npndopa KoJI3KHO OBITE
ne meHee 60 MM (ans yooberBa yOOpPKHM HoJia noj Harpe-
paTeJbHBLIM NpHbOpPOM), a OT Bepxa npubdopa 0 NOAOKOH-
HOU pocku — He MeHee H0MM (AnA TOrO, YTOOEI MOMKHO
ObLI0 CHAMATH HArpeBATeJbHBIM NpHUOOpP AJIA PEeMOHTA,
He TPoras HOJOKOHHOM JOCKH);

« HarpepaTeJbHble NpHOOPEI YCTAHABJMBAIOT TakK,
qT00BI HX pefpa paclmoyIarajHuch CTPOTO BePTHKAJIBHO;

* B KaXXJIOM JJaHHOM IIOMeMeHHH Heobxonumo pacmo-
JATaTh BCe HArpeBaTeJbHbIe NPUOOPEI HA OJ{THOM YPOBHE.

PagmaTopbl YCTAHABJHBAIOT HA KPOHIITeHHAaX.
PaceTosHEe OT paguaTopa 0 CTeHBI 3aBHCUT OT TUIa mpubo-
pa u crocoda ero YCTaHOBKH, a TAKJKe 0T TOro, ABJIfAeTCA JIH
NMPOKJIaAKa TpyO OTKpeITOM WM cKkpbeiToil. Ha puc. 76 npen-
CTABJIEHBI BADHAHTHI YCTAHOBKH UYTYHHEIX PATHATODOB.

Iljiss pasMeTKH OTBEpPCTHH NOJA KPOHINTEWHBI JYyYIIe
npuMeHAT: mabmnonsl. IIIabsoH coxkpaTHT BpeMs pas-
MeTKH. Ero MoxHO BRINWINTE U3 JIucTa (paneprl. BricoTa
¥ mupuHA mabaoHa AOKHEBI OBITE HECKOJBKO Dosbine
pasMepoB paguaTopa. B mabiose mpocBepJIHBaIOT OTBED-
cTHA B MecTaxX MoHTa)xa KpoHmTelHoB. IIlabnon yera-
HABJIMBAIOT IO OTBECY Tak, 4Tobbl ero ocb CAMMETPHH
COBIAJIA C OCBI0 OKOHHOTO IpoeMa. B HaMeyeHHBIX OTBED-
cTHAX B mabJioHe CBePJIAT WJIH NpOodHBAIOT MLIAMOYypOM
rHe3fa JJis YCTAHOBKH KPOHIITEHHOB.

KpormTeiiHE KajKAOTO PALA — BePXHero ¥ HUMKHEro —
pacnojararoT Ha OHOM rOPH30HTAJIbHON JIMHHH IIepIIeH-
AUKYJIAPHO K cTeHe. KoJiHuecTBO KPOHIITEHHOB NPUHH-
MalT B3 pacdera, 4TO OJHH KPOHIITEHH JOJKeH IIPHUXO0-
naThes Ha 1 M2 moBepxHOCTH Harpesa pajumartopa. Bo
BCAKOM CJIy49ae KPOHIITEHHOB AO/IKHO OBITH HEe MeHee
TpeX Ha paguaTop — OJUH CBepXYy H JBa CHH3Y U He MeHee
ABYX Ha pedpucryio Tpydy. [duaMerpsl rHe3ll AOJKHBI
OBITH TAKOT'O padMepa, 4To0BI B HUX MOKHO OB1JI0 ¢cBODOJ-
HO BBECTH KPOHILUTEHH M 3aMypOBaTh LIeMEHTHBIM pac-
rBopom. KpoHiTeilH BBOAUTCA B HE340 Ha I/IyOHHY He
meHee 120 mmMm.
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120 —
6 150 =60
Puc. 76. Yemanoska wyeynnoix paduamopoe:
a — V iepeBAHHOMN cTeHBl: | — NJIaHKa; 2 — NMoJCTABKa;
0 — ¥ KHPITHYHOH OINTYKATYpeHHOH cTeHRB: | — NOJOKOHHHK:
2 — HMIUA; 3 — KpOHIITEHH; B — ¥ CTeHH obJierdelHoil
KOHCTPYKIIMN: | — KPOHIITEHH ¢ leMBHOH onopoi
: ! |
200

COBDEMEHHBIE CHCTEMBI BOAOCHaOXEHNS

Puc. 77. lllaGaon dan eweepku MoHmaxica
KpoHuwmeiinoe nod paduamopol:
1 — mocka; 2 — NONAYUWIHHAP; 3 — KpoHIITeHH; 4 — rBo3ab

Ilanee npuMeHAIOT Bropoi mabioH (puc. 77) pusa QUK-
canMy KPOHIITEHOB B IEMEHTHOM Macce. B MecTe BBIXO-
7a KPOHIITeHA M3 MAacChl €ro PacKJIMHHBAIOT 0TPe3Ka-
MH apMaTyphbl, cTajgbHOro Jucra niau miebuem. Ilocne
3aCcTHIBAHMA pacTBopa mabJiioH CHUMAaeTcH.

Henons3oBaaue mabiioHa JJid (PMKCAIMHE KPOHIITEH-
HOB u3b6aBageT OT HeOOXOJAMMOCTH IIPABAUTH KPOHIITEH-
HEBI ITIOCJIe 3aTBepAeBaHUA pacTBopa.

BapuaHTEI yCTAHOBKH PAAHaTOPOB HA JIEPEBAHHBIX H Y
obJilerueHHBIX CTEeH-Neperopo/ioK MoKasaHkl Ha puc. 76.

MOHT22X CTOAKOB
H [IOJBOJOK K NpuOopam

IIpu monmadxice cmosKos Heobxodumo cobriodameo cae-
dyrnouwiue npasuna:
+ CTOSKH NPOKJAABIBAITCH CTPOTO IO OTBECY;
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* B/IBYyXTPYOHOM cHCTEMe NOAAIONIHHA CTOAK pacmoa-
rajoT ¢ NPaBOil CTOPOHEI (€CJIH CMOTDEThH HA CTeHy), a

0bpaTHEII C TeBOI CTOPOHEI;

* HeoOXO0AMMO BHIZIEDXKHBATL CJEAVIOIIHE pacc'ma-'
HHSI MEXJY OCAMH CTOAKOB M CTeHOHM: 35 MM npu aua-
meTpe cTosikoB a0 1 1/, miofima BRIounTeNEHO H 50 MM
npu auamerpe crosakoB 1 1/, moitma u 2 mroiima; gonyck

+5 MM;

* PACCTOAHHE MEXJY OCAMH NPOXONAIUX PSAAOM
NOJAIOIMHUX U O0OpaTHBIX CTOAKOB JOJMKHO OBITH SO0MM
npu fuamerpe Tpy6 crosaxos ao 1 1/, motima; npu 6oss-
HIMX AHaMeTpax yKasaHHOe PacCTOdAHWEe NPUHHUMAETCH

M3 YCJIOBMH yA00CTBA BEIEHUA MOHTAMKA;

* CTOAKH NIPHKPEILIAIOT K CTeHAM XOMYTAMH Ha BHICO-
Te 1,5—1,8 M oT mosa; Ha KaskAbIil 9TAXK NOJKHA IPHXO-

AUTHCA O HA TOYKA KPeILJIeHHA.

Tak Kak CTOAKH IPH HATPEBAHHY VIUIHHAIOTCS ¥ HEKO-
TOpOe ABHIKEeHHEe HX, CBA3AHHOE C 3THM ABJIEHHEM, MOYKeT

noBJeYk 3a cO00M MOpPUY MITYKATYPKH B MECTaX MPOX0Ja

CTOAKOB 4Yepe3 IepeKPHITHA, HeoDX0AUMO B 5THX MeCcTax

IPONTYCKATh CTOSAKM YePe3 M'MJIb3kI U3 KPOBEABHOH 3KecTH,
06pe3koB Tpy6 Goabimoro auamerpa. Kpas runes, sakpen-

CpeaHwi
AWameTp
[anka

I'n H3

Hbl

EHHWK

Ha
AvameTp
H
AnameTp

nyBuHa War Gonr

95"

Puc. 78. Daemenmui pesvbini |
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JifieMBIX B MePEeKPBITHH, HOJKHBI BHICTYNAThH HAJ YPOB-
mem mosia (noronxa) Ha 20-30mMm. B mecrax mpoxopa
CTOAKOB 4Yepe3 JAepeBAHHBIE KOHCTPYKIMH Heo0XOAMMO
TpyOBl H30JHXPOBATE JIMCTOBLIM acbecToM.

OTKpBITO NPOKJIAAbIBAEMEIe TPYOOIIPDOBOAE!I COeAUHA-
0T HaA Mydrax, QuaHDax HIH DOCPeACTBOM CBapKH.
MOHTaX CKPBITHIX TPYOONPOBOJOB NPOU3BOAMTCA TOJNb-
ko cBapkoii. MydTosoe coegunerue Tpyd Tpebyer Hape-
3aHHA HA COeAMHAEMEIX AeTalax pe3bOni. Pesnba MoKeT
OBITH BHYTPEHHEH 1 HAPYX¥HOM.

Ha 6osTax, MIHJIbKaxX, Tpydax, CTEPXHAX ¥ HA pas-
HBIX JAPYIHX [OWJIHHAPDHYECKHX [JeTaJlAX HapesaiT
HaApyXHYIO pe3bby; B (acoHHBEIX 4YacTAX, BO (IaHIax
1151 peOpHUCTEIX TPYO, B paJMaTOPHLIX IPOOKaX, raikax,
AeTandaX MAIllHH ¥ MeTAJLIMYeCKMX KOHCTPYKIHAX Hape-
3a10T BHYTPEHHIOI pe3nly.

OcHOBHBIE 2JIeMeHTHI pe3sld mpe/icTaBJIeHbl Ha puc. 78.
K EuM OTHOCATCA CHEAVION[Me: Wiaz pe3bbbl. — paccTod-
HUEe MeKJAy BepIIUHAMU WM OCHOBAHHAMH JBYX COCe.-
HUX BUTKOB; 21Y0uUHA Pe3b0bl — PACCTOAHHE OT BEPIIHHEI
pe3b0bl 10 €e OCHOBAHUA; Y201 NPOPULi pe3v0bi — yTro,
3aKJIIOYCHHBIN MeX 1y DOKOBBIMHA CTOPOHAMHE IIPOMHIA B
[LJIOCKOCTH OCH; HapyxcHbiii duamemp — HanbOOJbIINA
nuameTp pesbbbl BHHTA (TpyOBI), H3MepsAEMBIH IO Bep-
muHe pe3bObl NepHeHAMKYJIAPHO K OCH pe3bObl; 6HY-
mpenHuil duamemp — PpaccTodHWe, DABHOE AMAMETDPY
UIHHAPA, HA KOTOPOi HaBePHYTAa HUTKA Pe3bOHL.

Pe3s6bl 10 cHCTEMe Mep HeJdATCA HAa MeTPHYeCKYH H
IOHUMOBYIO.

« Mempuueckas pesvba (puc. 79 a) umeer B npodue
BHJi PABHOCTOPOHHETO TPeyroJIbHUKAa C yIJIOM IPU Bep-
muHe, papaoM 60°. BepmuHB! BHICTYIIOB COMPATAIONHX -
csl BUHTA ¥ rafikM| cpesaHsl. XapaKTepu3yeTcd MeTpuye-
ckad pe3bba AHAMETPOM BHHTA B MAJLIMMeTPaX ¥ MIaroM
pe3b6bl B MAJLIAMETPAX.
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* Hoimosas pesvba (puc. 79 6) mmeer B upoduie
TAaKOH JKe BHJ, KaK MeTpH4YecKas pesnba, HO y Hee yro
npu BepiiuHe pasBeH 55°. Xapakrepuayerca sTa pesnba
9HCJIOM HHTOK Ha OMH AIOUM M HADYXHBIM JHAMETPOM
B AI0MMax WU Jonax mioiima. [[roiiMoBas peanba meiutT-
CA Ha TPYOHYIO H KPelmexHyIo.

* ¥V mpy6noii pe3vbo. npohuaes 3aKpyriIeHHBII
(puc. 80 0), HO npuMeHsAETCA TaK}Ke pe3nba C ILJIOCKOCpe-
3aHHBIM npopuiem (puc. 80 a). uamerpom Tpy6GHOIT
pe3b0bl YCJIOBHO CYMTAGTCH BHYTDEHHHMI HOMUHAIBHBIH
auaMeTp TpyORI.

TpyGuas pessba anmamerpom 1/, u 3/, moiima umeer
14 suTOK HA OZMH MIONM, 4 HauuHAaS oT 1 Jr0iiMa M BhIIIe —
11 HuTOK HA IIOMM.

¥ TpyOHOH pes3n0bl ABe MOCHeIHHE HHTKH HMEIOT
HEIIONHYI0 Hape3Ky — TAK Ha3bIBaeMbIil cOer, NCIoab3ye-
MBI V1A 3aKIMHUBAHAA KOHIA (DAaCOHHOM YaCTH, HABHH-
yuBaemMoii Ha TpyOy. Taxoe coegunenue, cobpanHoe Ha
JNPHAHOW NPAXH CO CMEChI0 CYPHKA M HATYPAJBHOM
onudsl, obaamaeT Xopourei repMeTHYHOCTEIO.

Ilpu npoxyagke Tpy6 MCHONBL3YIOTCH KaK AJMUHHEIE,
TaK ¥ KOPOTKHe TpyOHbIe pe3nOwi. [ameHHAs pe3snba
IIO3BOJIAET IOJY4YaTh pPas30OpHBIH THI COeOHHEHHA —
CI'OH.

Pe3s0b1 Ha TpyGax 00BIYHO HAPE3AIOT KJIYIIIAMHE C PAa3-
ABMIKHBIME WiamKkamu. Ha tpy6ax anamerpom 1/, 1 3/,
aroiMa ynobHO Hapesars pesndy Kaymmom Maepckoro
(puc. 81). -

Kaynn Maesckoro cocrout us xopnyca 1 ¢ oKHOM, B
KOTOpO€ BCTaBJIEHB! /IBe PA3/IBUKHBIE IAIIKHA 2, 3aKpe-
yseMble yOopHOU Kpeimkoi 4. Ilosoxenne nianiex B
raesgax (uKcHpyercsa suHTaMu 3. K Kopnvey xiaynna
NPHKPEIJIeH HallpaBAAKINHUK (uiagen 7, B HeM yCTaHAB-
JABAKOTCA CMEHHBIE AJIA KasKJAOro auamerpa Tpyo
HanopasJjgiomue BTyJaKku 6. KoMnieKkTs niiamex paceyu-
TaHbl HA KX bl nuamerp Tpy6. IIpm pabore ppamaror
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Kaynm pykoaTkaMmu 5. IIpaBuibHas ycTaHOBKA IJIalIeK
JIOCTHTaeTcA NPH MOMOIA PHCOK M HOMEpPOB, BHIOMTHIX

HA IJIANIKAaX ¥ Ha KOpIyce KJIyNmna.

ITocToMmHECTBOM KJynna MaeBCKOro siBjisfercs ero npo-
crad KOHCTPYKIIHA, CHOCOOCTBYMWIIas OBICTPOH CMeHe
naameKr, a Takixe HeboJsbmoii Bec. OcobeHHO yao0HO

e // 2= 60° <L/ ” /
Jh ok

? , £ Aﬂ& 1\\'

lNaika ,
o

Vs’

;F" [

RO~

Puc. 79. Cucmembi pe3vd:
a — MeTpHuueckan pesbba; 6 — moiiMosas pe3bba
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paborats Kiynmom MaeBckoro npu HapesaHHH pe3sb Ha
Tpybax masioro guamerpa.

Bosbmoe pacnpocrpameEue monyums Taxk HasbiBae- '_
MBI TPYOHBIN KJIYIN, NpejHA3HAYEHHBIH IS Hapesa-

HHUA pe3sd nuamerpom ot 1/, no 2 aroiimos.

Tpyba

Puc. 80. Budw mpy6roii pezvtivi:
a — TpyOHas pe3nba ¢ rIocKocpe3aHHbIM npoduneMm; 6 — TpybHas
pe3bba ¢ 3aKpyIJIeHHBIM 1poduieM
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e )

Puc. 81. Kaynn Maesckoeo:
| — BHHTHBI; 2 — YTIOpHasA KHHXKA; 3 — pYKOATKA; 4 — KOPITyC,
5 — pa3iBMKHBIE TUIAIIKH; 6 — HanpasaAomMH daHen;
7 — HaNpaBIAOLUIHE BTYJIKH

KoHeTpyKIHa TpyOHOrO KJIyIIa MOKasaHa Ha puc. 82.
B uyrysHOM Kopmnyce 9 MHCTPyMeHTa MMEIOTCA C OJHOU
CTOPOHBI TPH NPAMOYTOJBFEIE MPOPe3H [IJIs HalpaBJsio-
IHX ILJIANIEeK 3, a C APYTOM CTOPOHEI — YeThIpe JIIH PeXy-
mux mamek 4. B nuaiukax 3akpervieHsl MTHQTEL 9, KOTO-
phle BXOJAT B NAaskl JABYX PA3BOAHBIX KOJIel, a MMEHHO:
KoJiblia 6 A HANpaBAAONMX IJIAIIEK M Kojabma 7 I
pexxymux maamek. Ilazel uMeroT cnHpaJbHy0 (opmy,
faaromaps 9TOMY ILIAIIKH ITPH TOBOPOTE Pa3BOAHBIX KOJIEI
[epeMeNnjalnTcsa B PAAMAbLHOM HANPABJIEHHH COOTBET-
CTBeHHO TpebyemMomMy auamMeTpy pe3nObl. PasBoHbIe KOJIb-
1A NPHUKPEILIAIOTCH K KOPITYCY KIYIINA 3aXUMHBIMH KOJIb-
mamu 10 1 11, [Ins cTonopeHus pasBOAHBIX KOJIEIL CAYKAT
suETH 1 1 8. B Kopnyc KIyIma BBEPHYTHL ABe PyYKH 2,
KOTOPBIMH HHCTPYMEHT BpamiaioT BO BpeMs paboTkL.
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Puc. 82. Tpy6unuii kaynn

Kiaynn umeer gBa KOMILIEKTa ILIAIIeK: IJIA Hapesa-
HUA pe3bbel puamerpom 1/, u 3/, mioiiMa u pess6ur nua-
merpom 1, 11/4, 11/, u 2 moiima. Ilnamku mepsoro
KOMILIEKTa Hapes3aHbl ¢ C)HOH CTODOHEI, a 'BTupum =
¢ ABYX cTopoH. Ha miamkax (a raxske Ha Kopoyce KJIYII-
11a) HaHEeCEeHbI UMPEI, 10 KOTOPLIM IPOM3BOAUTCA VCTA-
HOBKa miamek. Ha passogaom kosbsie 6 numerores PHCKH,
[IOKasbIBAIOIHe MMOJI0¥KEeHNe 9TOr0 KOoJIbIa IPH Hapesa-
HHAM pe3b0bI Tpebyemoro auamerpa.

Pessba nuamerpom 1/, u 3/, nioiima Hapesaercs Tpy6-
HBIM KJIYIIIIOM 34 OJJHH IIPOXOJ, a GoJbIIero auaMerpa —
3a nBa npoxoza. Ilpucrymas k Hapesanmio pesn6b Ha
TPyOe, TpyOy 3a)KHMAalOT B OPHIKHME H CMASBIBAIOT ee
B MeCTe Hape3KH 0JIM (o MK MAaIIMHHEEIM MacsioM. Ky
Ha/IeBAOT HA TPYOY (IIDH 9TOM CTOIIOPHBIE BHHTHI 0K HbI
OBITH BEIBEDHYTEI) M JIETKUMH YAApAMHU AepeBAHHOM KHSAH-
KOH II0 PYKOATKE 3aKMMHOI0 KOJIbIA CBOJAT BILIOTHVIO K
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Tpyde Hanpasadoolye naamgu. Caenas aTo, 3aKPeILIsioT
HANPaABJAOIINE IJIAITKH CTOIIOPHBIM BUHTOM. Takum xe
00pa3oM yCTaHABJIMBAIOT U 3aKPEILIAIOT PeXKYIIHe IIaml-
K{, OPDHEHTHPYACH IPH 3TOM Ha PHUCKY, COOTBETCTBYIO-
VIO JHaMeTpy Hape3aeMoil pe3nOnl.

Knynnom paboraior, Bpamas ero 1o 4acoBoii CTpeJsKe
M ONHOBPEMEeHHO Ha)XMMas Ha Hero Brepex. YTobnl
CHATH KJYIN ¢ TPYObl, IJIAINKHA PA3BOLAT.

Tpy6ueiii xaynn Ttpebyer THIATEJBHOTO0 VXOJA.
Kaxxerit neHs nocJie paboTsl ero HYKHO pa3obpaTh, OUH-
CTUTh U CMA3aTh.

BryTrpenHiol0o pe3nby Hape3alT MeTYHKaMH.
WucrpymenT metrunk (puc. 83 a) mpencrasiser coboii
BHHT C HECKOJIBKMMH NPOAOJBbHBIMH KaHaBKaMu, obpa-
SYIOIMMH peXylue KPOMKH. ¥ MeTuHKa pasjiudaior
pabouyio 4acTek 1 1 XBoCTOBHK 4, npuyem pabodasd 4acThb
nojpasjgenserca Ha 3abopHyw 2 u Kaaubpyomyiwo 3.
3abopHasa 4acTh, MMeOIaA KOHHUYECKYI0 GOpMY, IIPOH3-
BOJHUT OCHOBHYIO paboTy pe3aHusa. XBOCTOBHKOM C I'OJIOB-
KOM O 3aKPEIIAIOT MeTYHMK B BOPOTKe HWJH B NATPOHE
CTaHKA.

MeTuuku noApasAeasOTCa Ha PyYHbIe ¥ MAIIUHHLIE.
Y PYYHBIX METYHMKOB XBOCTOBHK KBAaApaTHOIH (hOPMBHI.
Hapesanue 0CHOBHOI MeTPHYECKOI U AI0IMOBOII pe3bObI
BPYYHYIO HPOU3BOAUTCH KOMILIEKTOM U3 TPEX METUYHKOE
(puc. 83 0), a pe3pb MEIKHX METPUYECKHUX U TPYOHOI —
KOMIJIEKTOM H3 ABYX MeT4YHKOB. llocienoBaTebHOCTE
IIPUMEeHeHHUA MEeTUYHKOB OlIpefeigeTca YHCJIOM PHCOK A,
HAHEeCeHHbIX HA XBOCTOBHMK. Merunk Goabioro Homepa
nmeeT Oosee moHYI0 pe3bby. 1A paboThl METUYHK BCTAB-
AAT B BOpoTOK. IIpexk/e yem BBeCTH ero B OTBepCTHE,
nocjesHee passeHKoBeIBaloT. IIpu Hapesanum pesnOn
KaX/Jbld 000pOT MeTuHKa B pabo4yio CTOPOHY CONPO-
BOXKAAIOT 4acThi0 obopoTra B 0OpPaATHVIO CTODPOHY, HJid
TOT'0 YTOORBI JIOMAJIACH CTPYXKA M MEeTYHK He 3aKJIMHUBA-
JIO B OTBEPCTHH.
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Puc. 83. Memwuku:

5 e '
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a — METYHMK H €r0 OCHOBHBIE YaCTH; O — KOMIUIEKT PYYHBIX METYHKOB
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[Ipu Hape3aHWuH pe3b0BI KIAVIIAMH ¥ MeTYHKAaMH BO3-
MOYXHO HajJluyue pe3bObl ¢ COPBAHHBIMH HHTKaMH, a
TAKKe HeMoJIHOH (Tymoii) pesbOEhI.

+ Ilepeéwiii 6ud Oparxa moxeT OBITH CIEICTBHEM HeEO-
CTATOYHOH CMa3KH, IPHUMEHEeHHA TYHeIX (IJI0XO0 OTTO-
YeHHBIX) IJalleK HJIH MeTYHKOB, HeIIPABHJBHOH ycTa-
HOBKH ILIAIIEK B KJYIIe, a4 TAKMKe pe3yJbTATOM upes-
MepHO rJ1y0OKOro pesaHus IIPH IePBOM IIPOXO/Je.

+ Tynasa (Henoanas ) pe3vba nosy4aeTcs B TeX cayda-
AX, KOrjla HAPYKHBIH JUaMeTp Hapes3aeMoil IeTaaH
BBIXOAHUT 34 Ipejejibl MHHYCOBOIO AONYCKA HJIH KOrIa
3aBBIII€H JHAMETP OTBEPCTHA MoJ pe3siy.

Tpybonposoasl fuaMerpoM 1o 2 AOHMOB, KaK IPAaBH-
710, cobupaTcA IPH MOMOINH COeJHHHUTEIBHBIX (PacoH-
HbIX YacTel, HMMEIONUX BHYTPEHHIOIO pe3nldy, ¢ IpHMe-
HeHHeM BO MHOTHX CJIy4YasaX apMaTyphl — KPAHOB, BEHTH-
ned A T. . Meronel cO0pkH, nin HHaYe — CBEPTKH, 3aBH-
CAT OT BHJA pe3sbrl y TpyD, dhacoOHHEIX yacTei 1 apMary-
pol. Ilpn nunnEApHYecKOi peasbe cBepTKA IIPOU3BOAUT-
CA C IPMMeHeHHeM VILIOTHHTeJIbHOTO MaTepuaJa, YTo0kI
HaJe}HO IPeJoOTBPATHTE Te4hb B pe3b00BOM cOeHHEeHHH.

B kauecTBe ynioTHHTENBHOTO MaTepHaja ynorpebiia-
0T JIBHAHYIO NPAABL, IPOIUTAHHYIO CYPHKOM HUJIH Oesin-
JIAaMH, 3aMelIaHHbIMH HA HATYPaJIbHOH osHpe.

IIpumensaemMasn JbHAHAA NPALL O HA OBITH YHCTOM —
Oes npumecu nensku 1 nakau. Ilepes rem kax HAIOKHATH
ee Ha pe3b0y, IPAAbL PACCYYHBAIOT TAK, YTOOBI ee MOMKHO
OBIJIO pasMeCTHTHL POBHBIM CJI0OEM MeXKAY KaHABKAMH
pe3sdBl M 4TOOBI OT/eNbHBIE HUTH HpAAH Oojee MM
MeHee OTAeJAJNUCH APYT OT Apyra.

Cmasas pe3nby cypuKoM uaH GermiaMu, HAaMATHIBAIOT
Ha Hee pacCy4eHHYIO OIPALb cJieBa Hanpaso (T. e. 1o 4aco-
BOU CTpeJIKe), HAA OT HavaJia pe3bbBl M J0 ee KOHIA —
cbera. Ilpu sToMm HeoOGXOAMMO CIEAUTH 3a TEeM, UTOOBI
HHUTH IpAAH He NomajJH Ha NepByI HHUTKY pe3sbwl, a
KOHIBI IPAAH — BHYTPE TPYOHI.

211

S 2



CoBpemeHHble CMCTeMbl BOAOCHabXeHWs

HamoTamHyI0 NpAAb NPOMA3HIBAIOT CYPHKOM HIIH
OenmaMu, 3aTeM HaBEPTHIBAKOT (DACOHHYIO YACTh WJIH

apMaTypy: cliepBa OT PYKH, & HOTOM TPYOHBIM KJIIOYOM.

Insa mojgyd4eHus NJIOTHOrO, HENPOHUIAEMOr0 COeqH-
HeHUsA HeoOXOoJMMO BBINOJHATH OXHO 00A3aTeJbHOE
IPaBUIO: PACOHHYIO HaCTh HJIM ADMATYPY HYKHO HaBep-
TEIBATh Ha TPyOy /0 0TKa3a, T. e, TaK, YTOOBI OHA 3AKJIH-
HHJIACh HA MOCJHeJHHUX ABYX KOHYCHBIX HUTKax (cGere)
pe3bObi. IIoaTOMY BecbMa BasKHO AJIA COeUHEHHUA TPYD
¢ (PACOHHBIMH YACTAMH M ADMATYPOI BEIJIEPIKATE NJHHY
pe3s0OBOM yacTH Ha Tpybe, KOTOpas 3aBUCHT OT JUaMe-

Tpa Tpyo.

JOrameTp TpyOhI B AroiiMax
JIiuHA KOPOTKOM pe3ndEl, B MM: IIE 3’}4 1 |1Y/4|1Y/5| 2
« ANnA HaBepThIBaHUA (acoH- 14 | 16 |18 20 | 22 |24
HBIX YacTei
+ IJif HABEPTHIBAHHA apMaTy- 12 (13,6116 17 | 19 |21
 PBI MY(TOBOMH

COopka pasBeTBJIEHHBLIX TPYOONPOBOAOB M MPHCOELH-

HeHHe WX K NpubopaM NIpH NOMOINM OAHHUX TONBKO

KOPOTKHX pe3bbd HeocymecTBuMEl. IIpu MoHTaX@Me TaKkux
TPYOOIIPOBOJOB YCTPAHBAKOT MOCPEACTBOM TPYO € JJIHMH-
HOM pe3sD0# HA OJTHOM KOHIIE — CI'OHOB — pa3beMHEIe coe-
OUHEHHA, HCIOJIb3YEeMble TaKKe InpH pasbopke Tpybo-
IIPOBOJOB JJIA PEMOHTA.

Hna arux coeguHeHu# (puc. 84) Hapes3alT Ha KOHIE
TPYyOBI, COMPpHUKACAIONIEHCA CO CTOHOM, ODBIYHYIO KOPOT-
Kyio pe3rdy. [InuHa nnuEHOM pe3nObl (He cunTasa chera)
Ha CroHe J0JI3KHA OBITH JOCTATOYHOM IJA TOT0, 4YTOOBI
MOHO OBLIO HABEPHYTH HA Hee KOHTPraMkKy H 3aTem

Mmydry. JauHbE AIUHEEBIX pe3ni:

L OBOEMEHHBIE CHCTEMBI EDAGCHE&JKEHHH

Coedunenue mpy6 npu nOMOUL C20HA BbLNOLHACCA
maw.

1) KoaTpraiiry m MmydTy HaBepTHIBAIOT HA JAJIHHHYIO
pe3bdy 0e3 ymioTHeHMA H 0e3 HaAMA3KH CYPHMKOM WJIH
benunamu. Koporkyio pe3sdy y BTOpoii TpyOBI IOATOTAB-
JIMBAIOT C YILIOTHEHHEM M HaMasKoM CYPHKOM MJIH 6esiH-
JIaAMH, TI0CJIe Yero My@Ty cBepThIBaioT (CroHAIOT) ¢ AJIHH-
HOM pe3nbhl HACTOJIBKO, YTOGREI OHA 0 OTKA3a HaBEepHY-
Jlach Ha KOPOTKYIO pe3ndy.

2) OpHako ecjiMm OCTABHTH COeUHEHHE B TOM BHJe, B
KAKOM OHO NOJYYHJIOCH, TO OHO Heu3be:xHOo OyIeT TaBaTh
Teyb, TAK KaK CO CTOPOHBI JJIMHHONI pes3bdbl MydTa He
uMeeT VILJIOTHeHHA M He 3aKJuHeHa Ha cOere pes3nOml.
CrezoBaTenbHO, B 2TOM MeCTe HEOOXOAHMO TaKKe
co3xaTk yniaoTrHeHue. Ero BHIDOJNHAIOT NPH MOMOIIH
NbHAHOU NPAAK, HO HE PACCYYEHHOI, 4 IPHIOTOBJIEHHOIH
B BHJE ¥KI'YTHKA, CMasaHHOI'0O CYPHMKOM HMJIH OejlUjIaMH.
AryTHK KOJBIOM HABEPTHIBAIOT HA TPYOY y Kpas My@dThI
M KOHTPramKoOH CHJIBHO NPHXHMAKT K MydTe: npags
nonagaeTr B (pacKy, COemHaJbHO BREITOYEHHYIO B KOHTP-
ranke. Ecian Mexxay mydToit 1 KOHTPrafKoi HeT epeKo-
Ca ¥ UX TOPII IVIOTHO NPHJIEralT APYT K APYTY, COeNH-
HeHHe MoJyJaeTcsd JOCTATOYHO HeIPOHHUILAeMbIM.

3) Belmme momuepKMBANIOCH, YTO OJHO M3 OCHOBHBIX
VCJIOBHH MOJIy4eHUA MJIOTHOTO COeJTHHEHNAA — TO HAIe K-
HO€ 3aKJMHHBAaHHE (DACOHHOM YACTH MJIM apMaTyphl Ha

M.

P2 A PRl )

[Be HUTKK cberal

Inamerp Tpy6u B mrofimax | 1/5 | 3/, | 1 |11/, 11/9| 2

Jnuaa peasbsl, MM o0 | 55 | 60 | 65 70 |75
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cbere pe3nbul TpyOsI. CllefloBATeILHO, HE B KOEM CJIVUae
HeJb3A MOoJaBaTh HasaJ] HaBepHYTYIO (PaCOHHYIO YacTh.
Ecnu e npH yCcTpoHCTBe COEAMHEHHA CIAYYHJIOCH THR,:
YTO HABEPHYTHIN TPONHUK MM KPECTOBHHA, YVIOJIbLHHUK
HJIM KPaH He 3aHANH TpedyeMoro nojJoKeHus, TO Acupa-
BUTH 3T0 MOKHO, TOJIBKO CAeJAaB AOMOJHHUTEJIbHO HEeMOo-
HeIi oDopor mo xony pessOwi. Ilpu orcyreTBuE Takoif

' BOBMOJXHOCTH CJIeAYeT PACKOHTDPHTL CIOHEI 110 00€e cTOpO-

Hbl (PACOHHOM 4YacTH MM KpaHA U MONBITATECA HATH
noCcJIelHUM I[paBUJIbHOe Hampasjaenue. [lobuBmuce |

aTOTI'0, COEJHHAKT CI'OHBIL EHOBE.

4) Ilo OKOHYAHHUM CBEPTKH CPEe3alT JUIIHIOK NPAAb,

BLICTYNAIONIYIO M3 MO pe3nbOnI.

CeepreiBarue Tpy0 ¥ (haCOHHBIX YaCcTell MPOH3BOAUTCH :
crnenuaNbHBIMH TPYOHBIMU Kiarouamu. Haubonee ymo-
TpeOUTEeNIbHEI ABYXPhIUaXKHBIC KJII0YH (puc. 85 a), y KoTo-

pHIX peivard 1 u 2 3aKandmBalOTCA ryOKaMu ¢ HACEYIKOH

nnsA 3axsata TPyOonl uiam ¢acoEHOH wactH. Peruar
2 UMeeT HAPEe3KY M MOJKEeT nepeMeniaThes NPH IMOMOIH |

raiiku 3. Bpameswem raiiku BOpaBo rydOKH peIYATOB

cOmmxaooT, BpameHueM BJIEBO — pasBOAAT. Tak K04

HACTPAUBAIOT HA JAHHKIM AuaMeTp TPYOHI.

OcoBeHHOCTH ABYXPBIYAMKHOTO KJIK0Y9a B TOM, 4TO KOrja
nepeMemanT peraar 2, ry0xku oboux pPBIYATOB OCTAIOTCH

napaJleIbHBIMHU JAPYr APYrY. OJTO IO3BOJISAET MCIOJIB30-

BATE KJIDY TaKKe IJid HaBepPThIBAHHA I'aeK, KOHTPraex
H apMaTypHl. O,IIHHI{G HaJIH4YHe IBVX DBEIYAI'OB — HEJOCTa-

ToK KJioda. OH JOBOJBHO THMKEJBIH 10 Becy, KpoMe Toro,

9T00BI IPUKATE PEIYATH APYT K APYTY OJHOM PYKOH, Tpe-

OyercH 3aTpaTHTh 3HAYUTEbHOE YCHIHE,

K4 COCTOMT M3 CHEAYION[MX OCHOBHBIX 4YacTeM:
peryara 7, BepxHeit ryoku 1, aHusHed rybxu 2, raitku 6,
BRJIAAbIIIA D ¥ ABYX Npy»XKHuH 3 B 4, Peruar 7 cocTouT U3
cKODOBI ¥ MPUBAPEHHON K Hel pyKoATKH. B ckobe 3axkpe-
IJIeHbI HAYKHAA HeNOABMIKHAA ryoka 2, npy:KUHbel 3 1 4.
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Puc. §3. TpyOubie karouu:
a — IBYXphIMaXHBIH; 6 — xinou cucreMbl Bonesaua

lafika 6, Brkaagpll 5 ¥ XBOCTOBHK BepxHeH ryboxm 1
HMEHT TpaneneHAaldbHYI0 pe3ndy. Bpamasa raiiky 6,
MOXKHO MOJHUMATE WJIM ONYCKATH BEPXHIOK I'yOKY U TeM
CaMbIM MEHATH Pa3BOJ KJHYa B 3ABHCHMOCTH OT JHA-
MeTpa CBepThIBaeMEIX Tpy0 # (PACOHHBIX YacTe.
IIpy:KMHBI [a0T BO3MOXKHOCTh OTKJIOHATH BEePXHIIOIO
rybry Bnepesa uju Hasan Ha yroa 20° (6aarogapa aTomy
MOMHO II0BOPa4YMBaTh KJII04Y, HE CHUMAA €ro C JIeTaJIH).
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Jlns 3aKpelIeHus CBepPTHIBAEMBIX AeTajieil Tpyooupo-
BOJAOB NIPHUMEHAIOT OOBIYHbIE ABYXKOJOHHbLIE BHHTOBEIE

npuKHUMEI (puc. 86).

Bespe3rboBhIe cTanbHEIE TPYORI, KAK IPABHJIO, CONH-
HAKT NOCPEeACTBOM 3JIEKTPHYECKOM MM IrasoBOM cBap-

KH.

Ceaphble coeduHenHus umelom psd npeumyuiecme

neped coeOuHeHUAMU He C6APHbIMU.

* COeAUHEeHHUusA TPyO, BHINOJHEHHEIE CBADKOMN, 3HAYH-

TeJIbHO JOJI'OBeYHee COeAMHEHHM, MOJYYeHHBIX JAPVIH-
MH crocobammu;

* IIPH COeAHMHEeHHMH TPyO cBaApKoO# oTrnagaer Hano0-
HOCTH BO (paaHpax, dosrax, MydTrax U ynJIOTHHTENAX,
yTo naeT OOJBOIVIO BKOHOMHIO B MATEpHAJIAX U CTOHMO-
cTH paboyell CHIIBI;

il mm“uﬁ

Pue. 86. Ilpuxcum na KoaoHKax:
I — yeka; 2 — orBepcTHE; 3 — NPHXUMHON BHHT, 4 — 3aXUMHA" NpU3Ma
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* IIPH YCTPOMCTBE CBAPHBIX TPYOOIPOBOLOB HE HY K HEL
(hbacoHHBIE YACTH: TPDOMHUKH ¥ KPECTOBMHEI 00pasyioTCs
cBApKOM onHUX TPYD B ApyIrue;

* PKCILIyATAIlHA CBapeHHOro TpybompoBoja 3HAYH-
TeNbHO obyierdaercda, TAK KaK B CBAPHBIX COEJHHEHHAX
BO3MOYKHOCTH MOABJEHAA TeUH IOYTH HCKJIIOYAeTC .

fazoBas ceapka

IIpu rasoBoil cBapKe HArpeBalT KPOMKH COegUHSAE-
MBIX TPYy0 mjIaMeHeM J0 paciuiaBjieHus. B aToM ke mia-
MeHH PacILIaBJAIT IPHUCAA0YHYIO IOJIOBUHY TaK, YTO0L!
ee MHUAKHNA MeTaJlJI 3aI0JIHWJ 3a30p MeXXJIy cBapHBae-
MBIMH TOpunaMmu Tpyo. B pesyarsTaTe o6pasyercsa cBapHOil
[II0OB B BUJle BAJIMKA.

Inga rasaoBoi cBapKH ynoTpedad0T riaBHEIM o0pasom
alneTHJeH U KUCJIOPOJ.

AneruneH — 3T0 ras, KOTOPEIM 'OPHUT B CTPYE KHCJIOPO-
na, OpUYeM BO BpeMs ero ropeHMs pasBHBaeTCHd TeMIle-
parypa go 3000 'C. Kucinopox caMm He rOpHUT, OH TOJABKO
MOAAepHUBaeT ropeHne.

Anernsies nmoaydaioT U3 KapOuja Kanbiousg B CIEIH-
AJBHBIX annaparax — regeparopax. Kuciaopopx ais esap-
KH ODOCTYIIaeT B CTAJBHEIX OanjoHax, r'le OH HAXOAHUTCH
IMOJ BEICOKHM naBjeHueM o 150 arm. HenocpencrBenHo
IJI CBAPKH BBICOKOE JaBJIeHHe KUCJIoOpoaa He Tpedyercs,
[IO3TOMY [HaBJIEHHEe CHHMKaKT MOCPEeACTBOM peAyKTopa,
IpHCcoOeAUHAEMOro K 6aIoHy.

OcHOBHBIE HHCTPYMEHTEI I'a30CBAPIIMKA — I'OpejKa M
pesak. 'openka (puc. 87a) umeer ABa HUNNENA JAJIA IPHU-
coeJMHEHUA K Heil pe3SHHOBOrO ILJIAHTA OT KMCJIOPOAHOTO
OannmoHa M TAKOrO Ke IJIAHra OT rasoreHepaTopa Wi
aAleTHJIeHOBOIro DajIoHa.

B Tejie ropeskHu IpoXoAAT JABa KaHAJA, IO KOTOPHIM
KUCJOPOJ M aleTHJIeH HOCTYyNAalT B KaMepy CMelIeHus.
Orciona paboyas cMeCh HAIIPABJIAETCHA B COILIO TOPEITKHM.
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Eannpﬁue
KpaHbi

Puc. 87. Iazocsapounsiii unempymenm:
a — eopenka, 6 — pesak; 8 — kepocunopes K—51

aueTuneH

KonngecTBo KHMeaopona u aneruiena PeryJHpyIOT IBYMHA

KpaHaMH.

l'azoBasi peska mpomssogurcs pesaxamu. Cymmocts
[Ipoitecca ra3oBOM Pe3KH COCTOMT B TOM, UTO METAJL

HArpeBaeTcsa N0 TAKOW TeMIepaTypbl, IPH KOTODOH OH
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Cropaer B CTpye KHCJIOPOJa, MOCTYIawiero us 6aaiioHa.
Pesak (puc. 87 6) orin4aercsa OT rOpejiKH HAJIHYHEM Y
HEero AONMOJHUTeNbHOU TpyOKH 1 ¢ KpaHOM 2 AJA mojauu
KHCJIOPOAA K MECTY Pe3KH.

[Tpu kucIOpOAHOI pe3Ke MeTAJIOB MOKHO 3aMeHATH
AlleTHJIEH KePOCHHOM. Y CTAHOBKA JIJIS Pe3KH C IpHMeHe-
HUeM KepOCHHA COCTOMT M3 CBAPHOIO 0auKa eMKOCTBIO
DJI, B KOTOPOM KepOCHH HaXOAHMTCA IIOJ AABJIEHHEM 0
3 aTM, KepOCHMHOpe3a CO HLJIAHI'OM JAJA KepPOCHHA M KHC-
JIOpoJia OT KHCJIOPOAHOro DainoHa.

Ha puc. 87 6 nokasan kepocuropes K—51, npeauassa-
YeHHBIN KaK AJIA NPAMOJHHENHOMH, TaK | s GurypHoi
pesKH cTany roaniuHou no 200 mm.

JAEKTPHYECKan CBapKa

JNIeKTPpUYeCcKasa cBapKa OCHOBAHA HA HMCIIOJbB30BAHHUH
Temnyia aneKTpudeckou ayru. IIpm asnexTpocBapke ofuH
IIPOBOJ OT CBAPOYHOI'0 TpaHchoOpMaTOpa NMPHCOETUHAIOT
K CBApHBaeMOMY INIpegMeTy, a APYroi — K 3JIeKTpPOAY,
3aXaToMy B cmnemuaiabHOM Jepxaresie. IIlpubamxkas
JIEeKTPOJA K CBAPDHBAEMOMY CTBIKY, 3aXKHI'al0T 3JIEKTPH-
yecKyio Ayry. Temioroi Ayr#a paciiaBiadgo0TCA OCHOBHOMN

MydTa
CBapHOW
CBapHOW Wwos
WoB
Puc. 88. Ceapxa mpy6 npu nomouju Hadeuxcroii mygpmuo:
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MeTaJLl, CBapOYHAadA IIPOBOJIOKA U (DJIIOC, KOTOPLIM 00Ma-
3hIBaeTcA 3JeKTpoxA. [[oKkpeiTHE 37eKTpPOja BHINOTHSAET
caefyiomue GYHKIANA: cTabHIN3UPYeT ropeHne CBApod-
HOM AYI'd, 3al[UINaeT paciliaBJeHHbIi MeTaJJI CBAPDHOTO
IBA OT BO3JEMCTBHA KHCIOpOLa. JeKTpHYecKasa cBap-
Ka BEIN'OJ[HEee rasoBOM, TaK KakK IJIA Hee He Tpebyercsa

rasa.

IIpu rasoBoii U sMeKTPHUYECKOH cBapKe TPyD MexIy
HHUMH OCTABJAIOT I 00pa30BaHUA IIIBA 3a30D B 2—3 MM,
CBADMBAEMbIe TOPIEI OYMIIAIOT OT PXKABUMHEI, OKAJIH-
HBI, MacJja, kpacku. Ha Topuax tpy6 ¢ ToamuHOMi cTeH-
Ku Oonbnie 4 MM cHuMaoT dacky. Ilpn mobom cnocobe
¥ BHJie CBAPDKH He J0JI2KHO 06pa3oBLIBATHCSH HA BHYTPEH-
Heil MOBEPXHOCTH TPYy0 HANNBIBOB. B 3THX HeadaX OpH

CBapKe B CTHIK TPYO guamerpoMm 1 /,—1 proiima yacro npu-

MEHAKT HaABHUKHBIe MYy(ThI U3 TpyD OoJiblmero guamMe-

Tpa (puc. 88).

Mbka Tpy6

K rubre Tpy6 npuberaioT Aas HOJyYEeHHS I1JaBHBIX
IIOBOPOTOB B TPYDONPOBOAX.

IIpn MoHTaske TpyOONPOBOZOB I'HYTHIE OTBOJAEI MMEIOT
pAL ONpeuMyliecTB mepen yrojbHuKamMu. OHH npexie
BCEr0 MpPeJACTaBJAIT c000H MeHbIIee CONPOTHBIEHHE
IJisl IPOXOJA TeILJIOHOCHTEeJIA, YTO HMeeT CYIeCTBeHHOoe
3HAYEHHE [JIf CHCTEM BOJAAHOIO OTOILJIEHUSA C eCTeCTBeH-
HOM nUpKyaanueii. Kpome Toro, oTBoAbl MOMKHO H30-
rHYTE DOX JIOOBIM yrioMm, HakoHell, NpHuMeHeHHEe OTBO-
JOB H [PYIHUX 'HYTHIX JeTaJieli JaeT BO3BMOXKHOCTE COKpa-
THTh KOJIMYECTBO pe3bDOBLIX COeIUHEHHIT.

Hawubosiee pacnpocTpaHeHHEIEe BHABI 'HYThSA B TPy6O-
IPOBOJIAX — 3TO OTBO/bI, YTKH, CKOOEI M KaJyiauu (puc. 89).

I'mbka Tpy6 auamerpom 1/, m 3/, roiiMa mnpo-
H3BOJUTCA HA PYYHOM CTAHKE KOHCTPYKIMH BoJbHOBa
(puc. 90), KOTOPBII COCTOUT M3 CTYMHILI 1 ¢ IIAUTOH 2
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Puc. 89. Buodsi enymea:

a — oTROM; O — yTKa; B — cKoDa, r — Kanay
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Puc. 90. Cmanox Boavhosa:
| — ctynuua; 2 — riMTa; 3 — HenmoABMKHEN ponuK; 4 — ckoba;
5 — NOABMKHBINA POJHK; 6 — pyKosTKa; 7 — XOMYT

OISl KpeILIeHHs CTAHKA HAa BepcTake, HeNOABHMIKHOIO
POJHKA 3 ¢ XOMYTOM 7 M CKODOBI 4 ¢ MOABUMKHBIM POJIH-
KOM 9 U PYKOATKOMH 6.

Yro0BI M30rHYTE Ha cTaHKe TPyOy, ee BCTABJIAIOT
MeKJy POJMKaMH TakK, 4ToObI KOHeI ee BoIeJ B CKoOy.

IIocne aToro, B3ABIINCH 34 PYKOATKY, NOBEPTHIBAIOT

CKODOY ¢ HOABHYKHBEIM POJHKOM BOKPYI HEIOABHHOMN

OCH J0 HmoJIy4eHHdA y TpyOsl HeoOxoaumoro uarubda. s
VBEJIHYEHUA YCHIHA I'MOKHM PYKOATKY CTAHKA MOMKHO
VAJTHHATH OTPE3KOM TPYOBI.

HOna ru6ku TpyOd Oosbliero amaMeTrpa HMCIOJB3YVIOTCH
aJIeKTpPOMeXaHNUYeCKHe CTaHKH.
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Pe3aHue Tpyb

Pezanue Tpy0 — ogHA M3 OCHOBHBIX ONepalui IpH
BLITIOJTHEHHH MOHTAXKHLIX pabor. Kak npasuio, pesasue
NPOM3BOAUTCA MeXaHH3MPOBAHHBIM cmocoboM ¢ MOMO-
160 CIEMHAJN3HMPOBAHHBIX POJHKOBBIX H pPe3NOBbIX
CTAHKOB, JIU0O0 cTAHKAMH 00IIlero Ha3HAYEeHUA — IPUBO/JI-
Hble HOKOBKH, CTAHKH ¢ a0pasuBHBIMH Auckamu (boJ-
rapKH) 1 T. X.

Ilnsa nepepesanus Tpyd BPYYHYIO NPHMEHAIOT HOMOB-
KM II0 METAJLIY ¥ TPyOOpesHl.

HoxxoBouHBINM cTaHOK (puc. 91) npencrasider coboi
pasABHIKHYI0O pPaMKy, CONPAramoilyicd B NepegHeil
JaCcTH C HATAXHBIM BHHTOM, MMelOIuM Oapallek, a B
3aJlHe# 4acTH — ¢ XBOCTOBEIM CTep:KHeM. B HOXXOBOUHOM
CTAHKE IIPH [IOMOIIM BHHTA U CTEPKHA KPENUTCH HOMKO-
BO4YHOE oJIOTHO. CTAHOK MOKHO pasJABHUIaTh HA PA3HYIO
JIJIAHY COOTBETCTBEHHO [JIMHE HOXXOBOYHOI'O IIOJIOTHA.
Ilns aToro oH cHabxkeH 000iMOIl H B €ro paMKe CleJIaHbI
Beipessl. IlepefBH)KHAA 4YaCTh PAMKH 3aKpeliseTcH

SEmma mmen eme e e —

Puc. 91. Pyunoli HONCOBOYHNE CMAHOK ¢ omseMHoU 06oimol
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Puc. 92. Pyunoit noxcogounuii cmanok ¢ oboimoil,
3aKpenieHHol & py4Ke cmanka

Ha puc. 92 noxkazana pasaBuikHas HOMOBKA OPYIroM
KOHCTPYKIMH, Y KOTOPOii 060iiMa HemocpeACTBeHHO Coe-
AWHEHA ¢ PYYKOH HOXKOBOYHOI'O cTaHKa. PopMa U pacmo-

JIo}KeHHe PYYKH Oosree yAoOHbBI s paboTst.

JIlnsi KpemIeHUd [OJIOTHA B HOMKOBOUHOM CTAHKE HME-
IOTCA B HATAYKHOM BHHTE U XBOCTOBOM CTep KHe IPOPesH,
4 TaK’Ke OTBePCTH#A, COOTBETCTBYIOIHE OTBEPCTHUAM B !
HOXKOBOYHOM mnoJioTHE. IlosoTHO BCTaBAAIOT B mpOpesH .
TaK, YTOOBI ero 3y0ba ObLIN HapaBJeHH BIIepe, a KOH-
[leBbI€ OTBEPCTHUSA COBIAJHK C OTBEPCTUAMH B HATHIKHOM
BHHTE M XBOCTOBOM CTep:KkHe. B coBmasmue orBepcTus
3aBOAAT MITHU(MTH ¥ IJIOTHO HATATHUBAIOT Oapamrkom.
HaT4r He 0J13KeH OBITh YpeaMePHEIM, HHAYE MOKET HpPO-
M30HTH PA3PHIB IIONIOTHA; HO U HE JIOJKEH GBITh CIaGHIM,
TaK KaK TOrJa MOJIOTHO IpH paboTe Gyaer uarubarses u

B KOHIIe KOHLOB CJIOMAPTCA.
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IIpu pesanum TPyO0 HOXKOBKAMH IO MeTayiy TPyOy
3aKPEIUIAIOT B TUCKAX WM IPH’KUME C TeM YCJIOBHEM,
4yToOBI JIMHUA pe3a pacmoJiarajiach Kak MOMKHO DJHKe K
JHCTY 3aXKHuMa.

HoX0BOUHBIH CTAHOK AepKaT JIeBOil PYKOH 3a paMKY,
a mMpaBoi 3a pykoATKy. Ha)xum Ha MOJIOTHO HIPOH3BOAAT
TOJBKO NpH pabodeMm xofe, T.e. npu xoje suepen. Bo
BpeMss paboTel HeoOXOAMMO CIeZuTh 3a TeM, 4TOOBI B
pesaHWH YIACTBOBAJIO BCe HOM¥OBOYHOE IIOJOTHO M OHO He
eperpeBajoch. v

BoJsiee npouM3BOAMTENbHO, YeM Hpu paboTe PYUHOH
HOYKOBKOM, Iepepesanue Tpyd POJIUKOBLIM TPyOOpE3oM.,
Ha puc. 93 nokasaH TpeXpoJHKOBLIH Tpybopes Ajis TpyO
nuaMeTpoM o 2 aroiimos. OH cocTOHT U3 Kopnyca 1, mox-

Puc. 93. Tpexpoauxoeuii mpybopes:
| — koprnyc; 2 — noaBuxHas oboliMa; 3 — NPHAKHMHOH BHHT,

4 — pexyume pojiMKH
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Puc. 94. Hanuasnusxu:
a — BHAbl Haceuek (I — apauesoro, I1 — nuanoro, 111 — GapxaTHoro
HAITWILHHUKOB); 6 — hopMbl HaMMABHKKA (1 — MIOCKMIL:

2 — TIOJIYKPYIIIBINA; 3 — KBaIpaTHBIN; 4 — TPEYTOJALHBIN; 5 — KpyTiiblif)

BHIKHOM 000MMBI 2, NPUIXKUMHOIO BUHTA 3 B PEMRYIIIUX
POJIMKOB 4.

Texnonozus eévinoanenus pabom:

* CMa3aB MAIIMHHBIM MACJIOM MECTO paspesa Ha

TpyOe, 3axkaToif B NpHIKHMe, IOABONAT JIEBOI PVKOH
TPybopes K Tpybe CHUBY; IpaBoii BpAIaioT NPUKHUMHOM

226

CoBDEMEHHBIE CMCTEMBI BOAOCHAOXEHNS

BUHT, HoOHBasAChH, YTOOBI POJIMKH CJIerKa BPe3ajiich B
TPYOYy;

+ Korga 3TO HOCTHTHYTO, IPOM3BOAAT TpyOopesoM
KayaTeJbHbIE ABMXKEHHUSA BBepPX M BHU3 U IIPH 3TOM BCe
fosibmre cOMMIKAIOT POJUKH BpallleHHeM DYKOATKHU HPH-
JKHUMHOI'O BUHTA TpyOopeaa;

+ yepes HEKOTOpoe BpeMda Tpyda okaseIBaeTcs nepepe-
3aHHOM B HaMe4YeHHOM MecTe. CBHUcaomuil KOHel TPyOs!
IPH 3TOM HeOOXOAUMO NPHAEPKUBATE PYKOH;

- Hapy’KHBbIe 3ayCeHIIbl, 00pasymoliuecs 10 paspe3aMm
Tpy0 NpH UX paspe3aHUH POJUKOBEIM TpyOOope3omMm, yja-
JIAIOT HATHIBHUKOM.

On1AMBaHHe Tpyd

OnunruBaHUueM HasbsiBaeTcsa 00paboTKa NOBEPXHOCTH
MeTaJaudeckoil geranu (TpyOsl) HAIUIBEHUKOM C IL€JIBIO
noJydeHusl 3afaHHOM (opMbl, HA3HAYEHHBIX Pa3MepoB
1 TpebyeMoil YMCTOTHI IOBEPXHOCTH.

HanuasHUK — MHCTPYMEHT peyinuii. Pexxymiee geu-
cTBHe IMPOM3BOAAT HacedYeHHbIe HA ero NOBEePXHOCTH
3y0bs, CHUMAaOue ¢ 00pabaTeiBaeMOro METAJLIIA CTPY K-
KV B BHJIe OITHJIOK.

CyiiecTBYIOT HANWJIBHHKH NPAMOYIoJibHbIE, IOIY-
KpyrJble, KBaJpaTHbIe, TPeXrpaHHBIe, Kpyriable (puc.
94) ¢ Haceukoil pasHoil KpynHocTH. Takoe MmHOroobpa-
aue GOopM HANIHJIBHUKOB IO3BOJIAET C YCIEeXOM OIIHJIH-
BATHL HAPY’KHBIe H BHYTPEHHHE MOBEPXHOCTH pPa3HOM
KoHpurypanuu. Ilo BernunHe HACeUYKH HANHJIBHHKH
OBIBAIOT ApadeBhbie, JUYHbIe H OapxaTHble, HanuabHUKH
MBroTABJIMBAIOTCS U3 HHCTPYMEHTAJBHOM cTalH U 004-
3aTeJIbHO NPOXOAAT TepMHYecKywo ob6paborry. OHu
OBIBAIOT pa3JaMYHOM ANMHBI. Ha XBOCTOBHK HANUJIBLHH-
Ka MPOYHO Haca)KHMealoT pyuky. deranu u TpydEl onn-
JIMBAIOT 3aKATHIMH B THCKAX HJIH IPHIKHME.
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Texnuka 6e3onacHocTH
NPM NPOBEACHMM MOHTaXHBIX paboT

BezonacHoe BEINIOJHEHHE 3ATOTOBHTENBLHBIX M MOH-

TaXHBIX pabor TpedyeT cTpororo cobioaeHusa paboTHH-

KaMH OpaBUJ TeXHHKH OesonacroctH. Kakawiit pabor-
HHEK JOJI)KeH XOpOII0 3HATH H BBIMOJMHATL ODE30NMACHBIE
npueMbl padoTel. TOJBKO IPH 3TOM YCIOBHHM MOMKHO

opegyupe:xXgaTk HeCUYacTHRIe CaydaH.

ITpouszeodcmeennviic mpaemamusm npoucxodum

gcaedcmaeue pada npuiLum:

* HempaBUJIbHadA opraHusanus pabor, JomyiieHHe K
pabore JuIl, He HOJYYUBIINX MHCTPYKTAXKA 10 Gezomnac- .

HOMY €€ BBLITIOJHEeHHIO;

* OTCYTCTBHE HJIM HEUCIIPABHOCTH OT'PaKAeHUH U IIpe-

NOXPAHUTEJIbHBIX VCTPOMCTB;

* HEHCIIDABHOE COCTOAHHMe HHCTPYMEHTA H IIPHCIIO-
cobireHmii;

* HeIpaBHJIbHOE o0cayxupaHue ODODPYAOBAHUA M
MeXaHHU3MOB;

* npeHeOpe:xeHue pabOTHMKaAMH MepaMH MPegOCTO-
POXKHOCTH. .

IIpu nonvsosaruu zpy3onodsemHbIMU MeXAHUIMAMU
Heo0xodumo cmpozo cobadams caedyioujue npasuia:

* HeJIb3d IPHMEHATH I'PY30NOABEMHBIE MEeXaHU3MBI,
paccYMTaHHBIE HA BeC, MEHLIINI YeM BeC IIOJHHEMAeMOT0
Ir'pyasa,

* I'Py30HOABEMHBIe MEeXaHHM3MEI JOJIMXHBEI HMETh
HCIIPABHO JEMCTBYIOI[HE TOPMO3a, B 3y0UaThIX U YePBAY-
HBIX Nepefadax He JOJIKHO OBITh HUKAKHX IOBpeXjie-
HUH;

* I'PY30NOAbEeMHBIE MeXaHHU3Mbl JOJKHEI OBITH aTTe-
CTOBAHBEI COOTBETCTBYIOINHUM HOPAXKOM, SKCILIVATAIMSA
MeXaHHM3MOB 0e3 aTTecTallHH UJIH ¢ IPOCPOYEHHBLIM CPO-
KOM OYepefHOH aTTeCTalluH 3alpelieHa;
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- TNIPH NepeMeleHUuH THAKecTell HeJib3d HaXO0AHTBCHA
0]l 'PY30M, a TaKe B MecTax, I'Jle MOXXeT OKasaThcA
rpys B caydae oO6peiBa Tpoca.

ITpu noav3osanHuu ciecapHbiM UHCMPYMEHMOM Heo0-
xodumo cobrrwdams credyouiue npasura mexHuku 6e3o-
nacHocmu.:

+ zampemiaeTrcd I0Jb30BATHCA MHCTPYMEHTOM HEHC-
NpaBHBIM HJH HE COOTBETCTBYIOINHUM BBIIOJHAEMOHI
pabore;

+ DOMKH MOJIOTKOB M KVBAJJ NOJIXHBI UMETh I'Jaj-
KVIO, CJIerKa BBINYKJIVH [OBEPXHOCTh; M MOJIOTKH H
KVBAaJIIbI JOJIKHBI OBITH IIPOYHO HAacaXKeHbl HA PYKOATKH
1 3aKpeIjieHbl HA HUX KJIWHbAMH;

+ HeJIb3s NPUMEHATh 3y0uaa u miuAMOypEI cO cOUTHI-
MH 3aTBLIKaMH;

+ HeJNb3A NPHUMEHATh [AJd padoThl HANHIBHHKH,
HOMKOBKH M OTBePTKH Oe3 pydYeK HJIH ¢ PACKOJOTHIMH H
IJIOXO0 3aKpeIIeHHBIMH PYUYKaMH;

+ npu pabore TpyOHBIMH M raeyHBIMHU KJIKYAMH He
NONyCKaeTcsa HaJeBATh OTPe3KH TPYObI HA PYYKH KJIIO-
Yeil 1 IPEMEeHATh MeTaJLJInYecKHe NOAKJIaAKH N0 I'yOKHA
KJIIOYeH.

IIpu noav3o8aHUU INEKMPOUHCMPYMEHIOM HE00XO0-
dumo cmpozo cobrdams npasuia mexHuKu aiexmpolde-
30NACHOCMU:

- HegomycTuMo paboTaTe OKOJO TOKOBEAYIIHX
yacTeil, He 3al[UIIeHHBIX OrPaKJIeHUAMHA, KOMKYyXaMH;

* MeTaJIHYeCKHe KOXKYXH, 3JIeKTPOABUIaTeH, dJIeK-
TPOAPEaH, MeTAJLIMYeCKHe YacTH IYCKOBBIX Ipubopos,
CTAHKOB M JIPYTHX YCTPOUCTB, KOTOPbIe MOI'YT OKa3aThbCA
MOoJ HANOpAMKeHHeM B cJydae HOBperJeHHs H30JALHH,
NOJIXKHEL OBITH 3a3eMJIeHEI;

* JAJIA NepPeHOCHBIX JJIEKTPHYECKHX CBETHJIbHHKOB
NpUMEHATHh HANpsxeHue He Boile 36 B;

- TIPOBOJA, NPOBOASAIIHE BJEKTPOTOK K CBAPDOYHOMY
anmnapary ¥ OT CBaApOYHOr0 anmnapatra K MeCTy CBapKH,
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AOJAKHBI OBITH M30JMPOBAHBI M 3AIIMINEHbI OT NefCTBUS
BBICOKHX TeMIepaTyp ¥ MeXaHHYeCKUX MOBPeKIeHn,
IIpu npoeederuu ceapounvix pabom neobxodumo:

* 3aKpPBIBATE JIMIO CHENHAJbHBIMH IIUTKAMH, IJIA
TOr'0 YTOOBI 3AIUTHTH IJIa3a OT BPeLHOTO AeiiCTBUS CBe-.

TOBOT0 M HEBHIMMOro yiasTpadmuoIeToBOro M HH(ppa-
KPaCHOI'0 H3JIVUeHH A,

* AJA yCTPaHeHHS NPUYMH, CIHOCOOCTBYONMIMX BO3-
HHKHOBEHHIO IIOJKApoOB MpPH NPOBENEHHHM CBAPOYHBIX

paboT, HeOOXOAMMO TIIATEILHO 3AIMINATE AePeBAHHbIE
H JpyTHe JIerKO BOCILIaMeHAINHecA YaCTH U KOHCTPYK-
OUU 3TaHUH OT BOCILJIaMEeHEeHUs JTUCTOBBIM achecTom;

* IIOCJIe OKOHYAHHUA CBApPOYHBIX pabor ciaeayer Tima-
TeJIbHO NPOBEPATE IOMEIIeHHUe U 30HY, I'/ie IPOBOAUIHCE

CBapOYHEIE PA0OTHI, X HE OCTABJIATH OTKPBITOrO ILIAMEHH
U TJICIIHX [IPEeIMeTOB.

PeKOMEHIAIIHH IO

MOHTAXKY U 3KCILUTYATAIHH
CHCTEM BOJSHOI'O OTOIUICHHUA

B zaxkiaoyeHHe HECKOJBKO PEKOMEHIAIIHNH IO cobiro-
neHHIo crpouTeabHBIX HOpM (mo CHull), koTopsie caeny-
eT IPHHUMATHE BO BHUMAaHHE [IPH MOHTAXKe, PeryJIHpOBKe
H 9KCILIVATAIINY OTOMHTEJNbHBIX CHCTEM.

[Ipu yeraHoBKe KOTJIOB, MOHTAYKE ABIMOXOJA0B H OTOIIH-
TeJILHBIX HPHUOOPOB MOJI3KHEI OBITE oODecreuye sl HEODXOTH-
Mbl€ IIPOTHBOIOXKAPHBIE PA3PhIBBI MEMKAY OTONMHTEJIbHbI-
MU TpubopaMHi M BO3ropaeMbIMH KOHCTPYKITHAMM 3[aHH A
— CTEeHAMH, IePeKPBITHAMH, IMOJaMH, Kpeimel u ap. [Ipn
He3al[HIIeHHON OT BO3rOpaHHA KOHCTPVKIIHH 3JaHHA
paccToaHMe (OTCTYII) OT KOTJIA [0 CTeH AOJIeH DBITE He
meHee 350 MM, a npu 3aIUINEHHBIX — He MeHee 250 MM,

KoTabl ycTaHABIHBAKOTCA HEIOCPEACTBEHHO HA OJHO-
PALHYI) KHPIOUYHVIO KJAAKy MJH Ha CTAJBHOM JIMCT,
VJI0EeHHBIH HA JAepeBAHHOE IePeKpBITHEe IO BOMJIOKY,
CMOYEHHOMY B INMIMHAHOM pactBope. ILmomaaxa mepep
TONIKOH KOTJIa B 0043aTeJIbHOM NOPAAKe H30JHPYeTCH OT
NepeKpeiTHA MEeTAJLJIHYEeCKHM JIMCTOM.

A yraneHua OT KOTJIOB IIPOAVKTOB OPeHUA HCHOb-
3yloTeA AbIMOXOAbI. [BIMOXOZHBIE TPYOBI MOryT OBITH
KUpPOHUYHEIE, CTEHOBLIE, cOOpHEIE.

HauGonee panmuoHaJbHO VCTPAHBATH CTEHOBEIE
TpyObl, OHH NO3BOJIAIOT SKOHOMHTS ITOJIE3HYIO ILJIOIaah
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¥ 00beM NOMeIeHus, HO He PeKOMEeHYeTCs pacnoJjia-
'aTe ABIMOXOJIBI B HADYIKHBIX CTEHAX 3JaHUA, TAK Ka
9TO IPHBOAHT K MNePeOXJaIeHHI0 NBIMOBBIX TI'a30B.
(magenuio Tarm) u 06GMILEOMY 0GPABOBAHUIO KOHIEHCA-

Ta Ha CTeHe NOox Tpyboii, oOpaleHHOi B mOMenieHue.,

HMeiMoxonnas TpyGa AOJKHA CTOATH CTPOTO BEpTH-
KaJIbHO, UMEeTh N0 BO3MOXHOCTH POBHYIO, 6e3 ycTymoR,
BHYTPEHHIOIO TIOBePXHOCTE. BHyTpeHHee ceyenue gpiMo-
X0J/ia BEIOMPAIOT B 3aBHCHMOCTH OT TENJIOBOH MOLIHOCTH

TeIlJIoreEeparopa, OJHaKO BCerjia JeJIaloT KPATHBIM pas-
MepaMm Kupnuda, Ho He MeHee 140x140 mm. [na cosna-

HUA NOCTATOYHOM THATH BBICOTA ABIMOXONHON TDPYOHI

HOJI¥KHA OBITL He MeHee 5 M, CUHUTAHA OT VPOBHSA KOJIOCHH-
KOBOM penieTku.

ITpoTuBONOKAPHEIE MEPONIPUATHA EMEIOT 0C000e 3HA-
YEeHHEe IIPH SKCIIyaTaluM ABIMOXOMNOB, TAK KAaK OKOJIO

=)
50% Bcex moOKapoOB NMPOMCXOOAT H3-3a HeHCHPaBHOIO

COCTOAHMA MeYeH U ALIMOXO00B.

B MecTax NpuMBIKaHUSA JepeBIHHBIX KOHCTPVKIIHH K
ABIMOBBIM KaHaJIaM TPy0 MJiu cTeH HeoOXO0AUMO yCTpaH-

BAThb PasfesIKH — YTOJIIIeHHe KJIaJKH.

B pasgenkax MexayaTayKHBIX NePeKPhITHH MOMKHO

ACIIOJIB30BATE CTAHAAPTHYIO JKEJI€300€TOHHYIO ILTHTY.
He pomyckaercs HACTHIKA JePEBAHHOTO noJja, moToJi-

Ka ¥ O0pemreTKy KPhIlIy BIUIOTHYIO K TPYOe WM CTeHAM
C ABIMOBBIMH KaHanamu. Ilogmueky noronka um mox
ROBOJAT JI0 Kpasd Pas[eNKH, OCTAJLHOE IPOCTPAHCTBO |

SaIOMTHAKT HECropaeMbIMH MATEPHAJIAMH — OeTOHOM

(PacTBOPOM € HANOJHHTENAMH), KepaMHUecKOd IJIAT-

KO, MEUHepaJIbHOI BaTOii, acGecToM H T. .
JlepeBaEHEbBIe GANKH HOJKHBI OTCTOSTE 0T ABIMOBBIX
KAaHAJIOB He MeHee ueM Ha 250 MM, a UX KOHIIEI HAIO H30-

JIMPOBATEL JHCTOBLIM ac6eCTOM MJIM BOWIOKOM, IIPOMH-

TAHHBIM I'NIHHAHBIM PacTBOpOM, B ABa CJIOHA.

HABIMOXOJABI HA BCEM NPOTAKEHHMH AOJIKHBI MMETH -

OTCTYII OT HepeBAHHEIX CTeH He MeHee geMm Ha 250 mm.
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CreHy IPH 3TOM M30JHPYIOT ABYMSA CJOAMY BOMJIOKA HJIH
nueToBoro acbecra M oOMBaOT JAHCTOBONM cranbio. Ha
JepJaKax M KpBIIIAX MeXJIy TpyOoH H JHepeBAHHBIMH
NeTaJAMH OCTABJAAIOT 3a30p He MmeHee 130 MM, a npu cro-
paeMoii Kposje (Tonb, pybepomja, ApaHKa M T. I.) He
veHee 260 mM. Tpydy B uepavHoOM NpoOCTPAHCTBE 3aTH-
palT M3BECTKOBLIM PACTBOPOM M OelAT, AJIA TOro 4Tobk!
KOHTPOJHPOBATH COCTOAHHME KAaAKH (TpeniuHabl ¥ HajeT
KOIIOTH OTYEeTJIMBO BUAHLI HA OenoMm doHe).

Vxop 3a IRIMOXOZAMM IpefyCcMATPHBAaeT B OCHOBHOM
peryJsipHyio X 4YHCTKY, B IIpolecce KOTOPON VIansaioT-
cd ca)a U cKomresnd neliin. OHHM ONAacHBI B MTOMKAaPHOM
OTHOIIEHHH, TAK KaK IPH HX BOCIJIAMEHEHHM MOYKeT
BO3HHUKHYTH noxkap. Crogxku oyumanT o0LIYHON MeTI0M
C NPHBENIEHHBIM K HeH MeTAJUIMYeCKHM IIapOM HJIH
rupeii.

JIydimue pe3yJsTATEL JaeT NpUMeHeHHe ClIellHaJabLHOT0
eplra, M3roTOBJEHHOI0 M3 CTAJBHOW IIPOBOJIOKH.
CMONHCTYIO ca)Xy, ecllH OHA He HOoJJaercd MeXaHuye-
CKOM YHCTKE, VAAJAAT BEIXKUTIaHAEeM.

IlepuoAMYHOCTE OYHCTKHM ABIMOXONOB 3a4BHCHT OT
BLIODAHHOTO peXHMa TONKH M KadecTBa TOILJIMBA.
ObsasarenbHO OYHIIAETCA ABIMOXOJ Ilepej] OCeHHe-
3UMHHUM [epHOAOM 3KCILIyaTAI[HHA.

CucremMa BOAAHOIO OTOIUIEHHA AOJYKHA OBITH 3amOJI-
HeHa BOJAOM MOCTOAHHO KPYIJIBIM Iroj. 9TO NpeaoXpaHs-
eT BHYTPEHHHE MMOBEPXHOCTH TpyD U npudopoe oT KOp-
PO3UH.

Ilepen HayajIOM OTONHMTEJNBHOI'O Ce30HA CJejyeT Ipo-
BECTH NPOOHLIA NYCK CHCTEMEI OTOILIEHM A, YTO0EI BOBpe-
MA yOepgmThcsa B ee ucupaBHocTu. OguH pas B JBa-TPH
rofa CHCTeMy PeKOMeHJyeTcH IIpoMbIBaTh. [lna sToro
HeoOXO0AMMO CJHUTE BOAY U3 CHCTEMEI, & TPYOOIIpPOBOAKI B
npuOOpEl TIHATEILHO IPOMBITE CBeXell BOL0M o gase-
HueM. Eme Oonsmuit adderT gocruraerca nNpu rajpo-
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NHeBMaTH4YeCKOM IPOMBIBKE, T. €. IPH OJHOBPEeMeHHOI gl
nojade ¢ BOAOM C3KATOro BO3AyXa oT GajioHa MU KOM-
npeccopa nox nasienueM a0 6 krc/cm2. Ilepex npoMbiB-
KOH CHCTeMy PACCOeZHHAT B JBYX MECTAX — HA CTOAKE
M 00paTHOIl MArMcTpaJu B pailOHe YCTAHOBKH KOTJIA
(xores npomeiBaeTca oTfesnbH0). [TogcoequHNB K CTOAKY
Yepe3 MTynep HacagkKy ruOKHUH IUJIAHT OT BOAONPOBOX-
HOH CeTH, NPOMBIBAIOT CHCTEMY A0 TeX IOp, MOKAa W3
o0paTHOM MarucTpaju He MOMAET YUCTas BOAA, KOTOPYIO

OTBOAAT IPH 9TOM B KaHanusanuioo. IIpu ruaponHesma-
THYECKOW IMPOMBIBKE IIOJIE3HO CHAYaja MPOAYyThH TPY0O-

IPOBOJEI CXKATHIM BO3AYXOM JJifi B3PBIXJIEHUS OCANKOB
HA BHYTPEHHEH MOBEPXHOCTH TPyD, a 3aTeM y»Ke IpO-

MBITh HX CMeChIO BOABI M BO3[yXA.

IlprMmenseTca MeTOS XUMHYECKOH OYMCTKH CHCTEMBI.

JJis OYHCTKM NPHMEHSAIOT, B YaCTHOCTH, PACTBOD

HHIMOMPOBAHHON CONAHON KHCIOTHI. B Hee misa 3amen- .

JIeHHA PeaKIHH ¢ MeTAJJIOM A00aBAAIOT CHenHAJSbHbBIe
BelllecTBa-UHIHOUTODEL.

B nponecce 4MCTKY NPOHCXOAUT BHITPABINBAHME CJIOS
HAKWUIIM Ha BHYTPEHHHX IOBEPXHOCTAX TPyd M mpubo-
pos. Ilocie XMMUYECKOH OUMCTKH TpeGyeTcs TIIATeNb- |

HasA NPOMBIBKA CHCTEMBI BOAOIPOBOAHOM BOMOM.
Besonacuee, ueM XMMHUYeCKad YHCTKA, U HE TAK TeX-
HOJIOTUYECKH CJIOKHA OYMCTKA CUCTEeMEI METOOM BhIIIe-
nauyuBauus. B cucremy Ha 10—-20 gacos BiamBaeTcs pac-
TBOP KaJbIHHUPOBAHHOM COABLI, IIPUIOTOBJIEHHBIH WH3
pacgera 20 r coxret Ha 1 uTp Bogsl. PacTBop Harpepaior
0 pabodyedl TeMImepaTypsl, BHIAEPKHBAIOT B TeUeHHE
10-20 gacos. ITocae oxnamaeHNA PACTBOD CIAMBAIOT U3
CHCTEMEI H IIPOMBIBAIOT CHCTEMY METOAOM IIPOTHBOTOKA,
T. €. HAllpaBJIAA MPOMbIBOYHBIHM IOTOK BOJAKI B HArIpaBJe-

HHUH, IPOTHBOIIOJOXKHOM LIUPKYJIAIUHA BOJABLI B PeKUMe

OTOIJIEHH A.

ITocsie mpomeIBKY pasoOpaHHBIE COEMHEHHS BOCCTA-
HABJIMBAIOT M Yepe3 3alpaBOYHBIN nmaTpyboOK MelIeHHO
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3ATIOJHAIOT CHCTEeMY BOAOM ¢ TAKHM pac4eToM, 4TOOLI B
TpybonpoBogax u npubopax He OCTABAJIOCH BO3AYIIHBIX
npobok. UMCTKY KOTJIa COBMEIIalT, Kak HOpaBuJio, C
NPOMBIBKOM CHCTEeMEI OTOILIIeHHA.

Insa yoaneHEus HAKHIIHA HCIIOJAb3YIOT PACTBOD MHTIHOH-
POBAHHOM COJIAHON KHMCJOTH HJH CIelHaJbHOe cpef-
CTBO — AHTHHAKHNUH, [[18 TAKOM YHCTKH KOTJA 1ejeco-
00pasHO NPHMEHATh TIHAPOIHEBMATHYECKHIH croco0.
CoxaTelii BO3AVX MOAAIOT B KOTeJ, HANOJIOBHHY 3aIoJi-
HeHHBIH pPacTBOpPOM dYepe3 naTpybok obpaTHOU Maru-
crpaau. PacTeop, HOAHUMAACE 0 CEKIIUAM, PaspbiXJjid-
eT HAKHIb, KOTOPVIO 3arTeM yHaJdAlT 4Yepe3 HHIKHee
OoTBepCcTHE B JIODOBOM CEKIUH, ¢ MOCHeAVIONel IIPOMEIB-
KOM KOTJIa CHAYAJA PACTBOPOM KayCTHUYECKOH COAbI, a
3aTeM YMCTOM BOAOIIPOBOJHOM BOJOH.

Bosee mpocToif ¥ yAoOHBIN B JOMANIHWUX YCJIOBHAX
crrocob yaaseHuA HAKUIIKA — BeinlesaduBanue. [nsa aroro
3aM0JTHAKT KOTEJ IPH NePeKPHITHIX BEHTUIAX 00paTHOM
MArMCTPAJIH PACTBOPOM KAaJbIHHHUDOBAHHOM COJABI C
MoCHeAVIOIMM KHNAYeHHeM B TedeHue 16—24 gacos.
[Tocne aToro pacTBOP CJHAMBAKT U YAAIAIOT ILJIAM H I'PA3b
yepes HHUyKHee 0TBepcTHe B JI0D0BOM CeKI[HH M TIaTeJb-
HO MPOMBIBAIOT KOTEJ BOZONIPOBOAHOM BOJOU.

IIpu npobHOM TONKe TeMIepaTypy BOALI B KOTJIE IIOJ-
auMaT no 90-95 °C u nojiep:KABaOT €e HA 9TOM YPOB-
He B TeUeHHe Haca, OJHOBPEMEHHO NMpoBepsas Ha OlyIb
Iporpes OTAeAbHBIX VYACTKOB. B TeueHHe aTOro Bpeme-
HU CBOODOJHBIN BO3VX JOJIMKEH BEIUTH U3 CUCTEMEI Yepes
pacIIHpPHTEeNLHBIN 0aK, a4 BCA cHCTeMa PABHOMEDPHO IIPO-
rpeTkcda. Ecaiu nmocje aToro o0HapyKHUTCA ILIOX0 Iporpe-
BaeMbIif YyUIacTOK, He0oOX0AMMO YVAAJIHUTE U3 HEr0 BO3AYX,
HCIOAB3YA CIOUBHOM KpaH. Ecium Ha 2TOM yd4acTKe HeT
VCTPOMCTBA BO3ZAVXOVaJeHHdA, MOMHO IPOCBEDPJIHTH
B CAMO# BBICOKOM TOYKeEe 3TOI'0 YU4ACTKaA OTBEpPCTHe JHa-
merpoM 1,5—2 MM, BBEINYCTHTH Yepes Hero BO3AVX,
a 3aTeM 3arJiymiuTh OTBepCcTHe.
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ITporperyio cucreMy HeOOXOHMO IPOBEPUTH HA OTCYT- 1
crBue Tedeil. OOHapy)KeHHbIe NOATEKAHUS CPas3y Ke
YCTPaHSAIOT: HA CrOHAX HOBOI HAOMBKOM IIOA KOHTprai-
Ky, OPH HEepasbeMHBIX COeJHMHEHHMAX — YCTAHOBKOH
CTAMXHBIX XOMYTOB C PE3MHOBOM NPOKJAAKOMH, a TaKKe

OaHma)Kell M3 HBO0MANMOHHOM JIEHTHI HA MaTep4aToil
OCHOBE C IPMMEeHEeHHEeM SIIOKCHIHOTO KJiesd.

OxHO B3 BasKHEHIIHMX VCIOBHH ANUTEIbHOH U 6e30T-
Kas3HOoM paboTel CHCTEeMBI BOJAHOIO OTOILIEHHA — COXPAa-
HeHHe U HoAJepKaHHe NOCTOAHHOI0 VPOBHA TEILJIOHO-
cuTend B cucreme. IlocTossHHBIE YyTeUKH U cBA3aHHAA C
HHMH JacTasd JOJHBKA CHCTEMBI CBeKel BOJOH HeJomy-
cTuMbl. Yacrad cMeHa BOABI BeAeT K 00pasoBaHHUIO
HaAKUIM, obpacraanio Tpyd, 4TO OTPHIATEIFHO CKA3EI-
BAETCHA HA TEIJIOOTAa4ye CHCTeMBbl B esioM. OmoposkHeHue
OTONMHUTEJNLHOH CHCTeMBI BeJIeT K HHTEHCHBHOMY KOPPO-
AHPOBAHHMIO U3HYTPH H II0O3TOMY BOAY PEeKOMEHIAVeTcs
CJIMBATH TOJBKO JJA NPOMBIBKHM HJIM PEeMOHTA, IOCJE
OKOHYAHHA KOTOPOT'O HAJO CPa3y e 3allOJIJHUTH CHCTe-
MYV BOJIOH.

Ilepen pos:kuroM KoTjia CHCTEMBI BOAAHOI'O OTOILIE-
HUA HeoOXOAHMMO INpPOBEPHTEH, 3alO0JHEH JIH KOTeJ
BOJOI — MPH 9TOM HYKHO YOEAHTHCH, YTO MIIHIIEK
BOJBI BEITEKAET M3 IepPeJUBHOH TPYOBI paclIMpHUTeNhb-
HOro Oaxa. Ilepes po3KHroM MOJHOCTBIO OTKPBIBAIOT
KJlallaHbl CBeXXero Bo3Aayxa u mubep ABIMOXoAaA.
TonnuBo 3arpy:kawT B KOTeJ, KOrjJa pPasropuTcsa pac-
Tonka. OTKpeIBaTh Hinbep ALIMOXOAA CJIeVeT B 3aBHCH-
MOCTH OT TAI'M AbIMOBOM TpyOnl. Eciin nmeercsa peryas-
TOpP ropeHusd, TO OH ABTOMATHYECKH YCTAaHABJIHBaET
KOJIMYECTBO XOJIOAHOI0 BO3yXa, MOCTYHAKMIIEero B Ko-
TeJl IJIA ropeHus Tonauea. ExxenHeBHEIR yXo 3a Taxkoi
VCTAHOBKOH 3aKJIOYAEeTCA B OUHCTKE PelIeTKH OT 30JIbl
H IIaKa, a TaKXe B 3arpyske TOILIHBOM. B HouHOe
BpeM#A NpaKTHKyeTcs cjiaboe ropeHHe TOILIHBA.

236

CoBpeMeHHbIE CHCTEMbI BOAOCHaOXEHHS

IIpu paﬁu&-e cHCTeMbl OTOILIEHHA CJIeHAT, 4TODOEI TeM-
nepaTypa BOABI B cHcTeMe He nognumaiack Beime 95 C.
B npoTHBHOM clay2ae HeOo0OXOJHMMO NPEKPATHTH HOCTY-
[JIeHWe BO3AyXa B TOIKY, HACTeXb OTKDBITH ABEPILEI
TONKY U mrubep ALIMOX0/a AJIA TOr0, YTOOKEI KOTeJ HEMHO-
o OCTHLI.

[Ipu HeoGXOAMMOCTH B CHCTEMY Yepe3 oOpaTHBIM TPY-
HOTIPOBOJ] OCTOPOMHO H00ABIAIOT XOJOLHYIO BOAY, YTODI
He BBI3BATH B KOTJIEe TeMIIepATYPHEIX HANPAXKeHHA.

Yamie cheayerT OYHMINATE BHYTPEHHIOIO MOBEPXHOCTh
KOTJIAa, ABIMOXONa W I1mubepa NPOBOJIOYHOMH IETKOH.
[Tocre OKOHYAHHSA OTOIMMUTEJIBHOIO Ce30Ha HeoOXOAHMMO
TAKIKe OUHCTUTH KOTEJ H BCe TBIMOXOJIEL.

Bo usbexanne pasdMOpa’KHBAHHA CHCTEMEI OTOILJIEHHUA
B 3UMHWI TepuoJ NpH JJIHTEJbHOM NepepsiBe B pabore
BCIO BOJY M3 CHCTEMBI CJIelyeT CIIYCTUTh.

IIns oTonmuTeNbHBIX YCTAHOBOK, padoTalImUX HAa
razoobpasHoOM TOIJIHBE C NPHUCHOCODIeHHBIMH MIJIfA
ATOr0 KOTJIAMH, NIPUTOJAHLI IPHUBeJEeHHBbIe BHIIIE PEKO-
MeHJAIIMHA [JA KOTJIOB Ha TBepAoM TounjauBe. Pexum
CIKHUTaHUA cJielyeT KOHTPOJHUPOBATh B COOTBETCTBHH C
WHCTPYVKIMAMH II0 9KCIJIYATAIlHH TOIIOK, TOPEJoK,
peryJadaTopoB u mogobHeix ycrpoucTs. Ilognep:xanue
3aJJaHHOH TeMIepaTyphl OCYIIecTBJAeTCA IO NOKa3sa-
HUAM TepMoMeTpa. B 3aBHCHMOCTH OT TeMIOepaTyphl
HaApVyKHOI'0 BO3AyXa TeMIepaTypy BOJABI Ha BBIXOJeE
KOTJIa HeoOX0AuMO MOAePKUBATE COTJIACHO PEKOMeH-
nanguam maba. 14.

IIpu moABJIEHHM 3alaxa rasa ciejayer HeMeIJIEHHO
3aKpBITh KPaH MOJAYM r'ada, yBeJJOMHTh COOTBETCTBYIO-
VIO CJAYKO0y rasoBoro xo3aHcTea, HCKJIIYUTD I0ABJIe-
HHUe B [OMEIleHHH OTKPBITOr0O OI'HA M INPHUHATH BCe
Mephl 0 BEeHTHJIAIUKA U NPOBeTPHBAHNIO 3ara3oBaHHO-

ro NOMeIeHNu .
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Tabruuya 14

TemmnepaTypa BOXBI B KOT/Ie B 3ABHCHMOCTH
OT TeMIepaTyphl HAPY/KHOr0 BO3ayXa

Temneparypa | Temneparypa | Temneparypa | Temmeparypa
HAPYJKHOT'O | BOALI HA BBIXO- | HAPYXKHOTO | BOABI HA BEIXO-
Bo3nyxa, C | ge m3 korna, | Boagyxa, C | ne us KOTHAA,

C C
+4 46 -14 72
+3 48 -15 73
+2 a0 -16 T4
+1 51 -17 76
0 53 -18 77
=] 54 -19 78
—2 o6 —20 79
-3 b7 -21 80
—4 59 -22 81
-9 60 -23 82
-6 62 —-24 84
-7 63 —25 85
-5 64 —26 86
-9 b6 =t 87
-10 67 -28 88
=11 68 —29, 89
-12 69 -30 90
-13 71

Borpocsl BOJOCHAOKEHHSA
B BOIIPOCAX H OTBETAX

IIpeuMyIecTBa H HEOCTATKH
KOJIOZE3HBIX MIAXT, KOJOJLIEB,
CKBAXHH

Yro BeIOpaTh — CKBAKHHY WJIH KOJOHe?

IloabIle BCEro CIYKHUT apTe3naHCKasa CKBayKHHAa I'Iy-
ool o 100 M, HO TONYVYHUTE pa3pellleHHe Ha ee COopY-
"KeHHe 0YeHb CJIOMHO, MOCKOJbKY BOJAA B CTOJb IIybo-
KHX IJIACTaX 3eMJIM CUHTAEeTCHA rocyJapcTBeHHBIM CTpa-
TernuecKkuM 3zamacoM. Taxkoe BoZocHabO)KeHHe CTOHT
BechMa JOPOro, TAK KakK 00s3aTeJbHO MOMHO OBITH
OCHAI[eHO IieJioii cepueili (PUABTPOB M OTCTOMHHKOB.
MHadye 3Ty BOAY HeJb3A HCHOJB30BATH NJIA NHUTHA.
[ToaroMy 00BIYHO MPOOMBAIOT OJJHY TAKYIO CKBAXXHHY HaA
ImeJiblil mocesiok. [Ipyroe feyio — MeJKasa CKBaXMUHa riIy-
6uuoit 10—-20 M ggA DepcoOHAJNBHOI'0 MOJIB30BAHHUA.
CoopyskeHne KoJioAua o0oiifiercad HECKOJBKO HOpOXKe,
yem OypeHue Heray0Ookoi ckBaykuebl. OpHako mnpa-
BHJIBHO CHEJIAHHBIA KOJIOJel] CAYKHT HeOorpaHHuYeHHO
0JITOe BpeMs, a4 CPOK CJHYKOBI CKBAXXHHBI PEJKO IIpe-
geimaer 10 jger. K Tomy xe aeber BOJALI B CKBayKHHE
MeHBbIIIe, YeM V KOJIOAIla, Ja H Ka4vecTBO 3a4acTyio

XyxKe.
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Yro npexncrasiaser coboil maxTHBIN Koaoxer?

10 3aray0JieHHEIN B 3eMJII0 KapKac, KOTODPHIH He faeT
I'PYHTY, 4 BMeCTe C HIM H BOJie H3 BeDXHHX cJioes (Henpu-
roAHOM IJIA NUThA), HonmacTs B maxry. Kapkacel maxr-
HBIX KOJOJIEeB H3JaBHA /leJIaJId U3 AepeBAHHBIX cpy0oB,
KaKk M creHbl nomMoB. OpHaxko mogobWe COCTOMT JIMIIL B
TeXHoJIoTHH. MaTepuanom ke Aad KOJOAIA, B OTJIHYHE
oT cpyba moma, 4aine CJOYKHJIH OpeBHA He M3 XBONHEBIX
IIOPOJ, & U3 OCHHBI. ITO CBA3AHO C T€M, YTO OCHHA JO0JITO
He 3arsdBaeTr B Bojie. Konmka KoJioAma ¥ M3roToBJIeHHE
cpyba — TpyAOeMKOe [eJio, MO3TOMY KOJOAIBI AeJIasu
BCeH [JepeBHEH, XYTOPOM HJH HECKOJBKHMH CeMbAMH,
JKHBYIIHMH 1o cocefcTBy. llosgHee kKapkacel cTaim
AejiaTh N3 OETOHHBIX KOJIel], YCTaHABJIUBAEMEIX APYTr HA
ApyTra 1o Mepe yriayoJeHUA KOOKH.

B uem mnpemmymecTBa M HEJOCTATKH KOJOIE3HbBIX
IMAXT H3 OeTOHHBIX KoJaen?

BeronHBIe KoabOa cBODOAHO MPOAAIOTCA B MAra3mHAX
cTpoMMaTtepuanoB. MHorme mnocraBmuKHu OepyTrcsa He
TOJBKO NOCTABUTHL MX HA MECTO, HO H BBIKOIATE CAMH
KoJioxibl. IIOCKONBKY KOIIKa ¥ M3roToBJIeHHe OpeBeHya-
TOro cpyba fmeno XJIOIOTHOE, TO O4YEHb 3AMAHYHBO 34
JAeHb-Ba IMOJYYUTH Ha CBOEM YYACTKE I'OTOBBII KOJIOIeLI.

Oanaxo, BeiOupasa GeTOHHBIE KOJIBIIA, CJIeVeT HUMeTh B
BHIY, YTO HEKOTOPLIE IIPOU3BOAUTENH BEIMYCKAIOT KOJb-
Ila He UMelIue MexXay coboil KecTKOH MeXaHHu4YecKOoiH
CBA3KH (¢3aMOK» H T. II.). YKJIajaKa 6eTOHHOTO pacTBOpa
MeXXAy KOJbLlaMH BO BpeMsd MX YCTAHOBKH Hpol0jieMy He
pemaer, OcofeHHO CHIBHO 9TH HEJOCTATKH IPOABJIAIOT-
cAd Ha NYYMHUCTHIX I'PyHTax. MoeT ciIy4HTBCH M TaK,
YTO BBIKOIIAHHBIKH JIETOM M BeCh CE30H paJoBaBIINMH
JKHUTEJIeH X0pollel BOJA0H KoJIoAell BeCHOMH M0oXKHO obHa-
DPYHUTH B IJIa4Y€BHOM COCTOAHHH: I'DYVHT BOKDYT KOJIOJ-
IIa IpoceJi, KOJbIAa CMECTHJIHNCh, Yepes IeJH ¢ NOBepX-
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HOCTH 3€MJIH NpoCa4dYHBaeTCdA TajgaH BOAA. B 3piOkux m
JHHAMHYHBIX BOJAOHOCHBIX CJIOAX OeTOHHBIE KOJIbIlAa
MOI'YT BﬂﬂﬁﬂIE ¢YIJIBITE» B HEH3BECTHOM HaIDaBJIeHHH.

Kak BRINIANAT «3aMKH» HAa 0eTOHHBIX Koabnax?

Takue KoJbIla B OCHOBHOM HMelT MapkupoBry KC
10-9. Mo»XHO NpUMEeHATs MAaTEePHAJBI H APYIUX THIO-
pasMepoB, rJlaBHOe, 4ToDBl OHHM MMeJId B3anMO3aMbIKae-
MBIe (aJBIBl U ONUHAKOBLIE TeOMETPHYECKHe PasMephl.
XoTsa (hopMEI CTHIKOBOYHBIX TOPIIOB MOI'YT BADBUPOBATH-
cA. Koabna ¢ ¢«3aMKoM» oDecleuHBalOT JYYLIYIO ILJIOT-
HOCTh ¥ BOJOHEIIPOHHUIAEMOCTH COeIMHEHHM, a TaKke
NpeAoXpPaHAIT IIaxTy KOJOALa OT INOPH30HTAJIBHBIX
cMemeHu. OgHaAKO cJaeAyeT IIOMHHTB, 4YTO KOJbIA C
«3aMKaMM» T0pOXKe 0OBIYHBIX.

MosxHO TH OnpeNeuTs, KAKOH rayoMHEI Oyaer
KoJonenx?

Cxopee Bcero, Her. B IlogMocKoBRe rIyOMHA KOJOAIIA
MoseT ObITh OoT 1,5 10 40 M B 3aBHCHMOCTH OT 'HJIPOT€0-
JIOTHYECKHX YCJOBHH, KOTOpHBIE CJOMKHJIHNCL B JaHHOM
MecTHocTH. KoJsoaumexkomnmarenud oOnpeaessiioT IJyOHHBI
Oyaymiux KOJOJAIeB OPHEeHTHPOBOYHO M HHKOIZa He
MOTYT 3apaHee HAa3BaTh KOHKPETHYIO LIHDPPY.
BoamosxkHOCTH KOJOAIA IO BomooTaade (meder) onpene-
JAKTCA XapaKTepHMCTHKAMH BOJAOHOCHOTO IOPH30HTA,
OT KOoTOpOro nuraercs Kojonen. IlosTtomy Bce cymiecTBy-
OIlAe HAa CeroAHANIHWHA JeHb MeTOAbl ODHApPYKeHHus
BOALI ¢ MOBEPXHOCTH HE rapaHTHPVIOT CTONPOIEHTHOM
TOYHOCTH ONpefleIeHHA TAYOMHBI M K TOMY e MOTI'YT
OBITH ZOCTATOYHO AOPOrH (MHOTAA COMOCTABUMEI CO CTOH-
MOCTBIO COOPYXKeHHA caMoro kojoana). Tak 4ro paxTu-
YyecKyi0 ryOHHY KOJOJAIa ¥ ero OCHOBHBIE XapaKTepH-
CTHKH MOKHO V3HATH TOJBKO B IIpoliecce PbIThA.
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Ilouemy Ka4yeCTBO BOJLI H3 APTE3HAHCKHX KOJOIIEB
Xy#e, yeM U3 0OBIIHEIX T

Heso B TOM, 4TO BOjJA M3 TIIAYOMHHBEIX CKBa)XWH He
ABJIAETCA NHUTHEBOM M Tpedyer OoJsibmel NOATOTOBKH,
YeM BOJIa M3 OTKPBITHIX HCTOYHHKOB, TAK KaK B ITyOnH-
HBIX CJIOAX OHA HAXOAUTCA IOJ BBICOKHM [JaBJeHHEM
(mopsagka 10 atm). B aTuX ycioBHAX B BOJe BCe PacTBO-
pfAeTcAd HHTEHCHBHEe, YeM IPH HOPMAJBHBIX VCIOBHAX.
ITpu nonagasuu TaKoit BOALI B TPYOONPOBOA HAYMHAETCA
MHTEHCHBHOE BBINAJIeHHe B 0CAJ0K BCEX M3JHUIIKOB, 0CO-
OenHo xenesa. Takywo BoAy mnpeABApHUTEJBHO HANO
BBIIEPXXHUBATE B OTKPBITEIX MCTOUHHMKAX J0 BhHINAJEHHUA
B OCafi0K PACTBOPEHHBIX «H3JIHIIKOB» H IPHUMEHATH
bunepTpEI, TpegHA3HAYEHHBIE AJA HOOYHCTKH BOABI IO
HOPM, NpPeAyCMOTPeHHBIX cTaHmapToM <«Bojga nuTbe-
Basa». Ilocse aTOro MOXXHO HANEATHCA HA YJYYIIEHHE
OpPraHOJIENITHYECKHUX CBOMCTB (BKyCa) BOJbI.

Hanmo au genaTs aHaIM3 BOABI B KOJOIIE H CKBaKHHe T

Ob6asarensHo. Bopa, ocobenHo B okpecTHOCTAX GOJIBL- |

IIIHX IOPOAOB, YaCTO MMeeT BpeJHbIe MIPHMECH: PACTBO-
PeHHbIe COJIH H OpraHuvYecKHe BellecTBa, DaxkTepuu,
B3BecH. Iloaromy npoby BoABEI M3 HOBOI'O KOJOAIA WJIH
BOJONPOBO/IA HEIIPDEMEHHO CJelyeT OTHeCTH Ha AHANUS B
JlabopaTopuio. ITy NPOLEAYPY CAEAVeT MOBTOPATEL pas B
ABa-TPH I'oja M NPH KaxJI0M CYIIeCTBeHHOM U3MeHeHHH
OKpyKarileid oOCTAHOBKH: Hayajlach HOBad CTPOHKA,
IMpoKJagKa JOpory, BEIpyOKa jjeca u T. n. Ha ocHOBe naH-
HBIX AHAJIN3a C IOMOINBI CIEeIHMAJHCTOB CJeAVeT I10J0-
OpaTes 1 cucTeMy (QUIBTPOB AJiA BOAKI.

Kaxoit monxHA 6BITH BOJA COrJIACHO YCTAHOBJICHHBIM
HOpMaTHBaMm?

«IInTreBass Bojga momxHaA ObITH OesomacHa, OesBpemHA
[0 XHMHYEeCKOMY COCTaBY H MMeTh OJIarOonpUATHRIE Opra-
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HOJENTHYECKHe CBOMCTBA » — 3TO BIJePyKKa U3 CAHUTAPHO-
SITAAEMHMOJIOIHYECKHX IpaBuj 1 HopMaTuBoB «IIuTheBaA
Bofa». I'MrueHHYecKme TpeOOBAHHA K Ka4veCTBY BOJBI
pernamerTupyiorcs Canllun 2.1.4.1074-01.

Knaccuduxanusa uasrpos

Kaxuvmu (huasTpaMH MOKHO OYHCTHTH Boay 7

DOuUNLTPLI AJ8 BOJAEI OLIBaOT rpy0d0i, TOHKOM B 0H0JI0-
rudyeckoil oumcTku. Ilpmuem, ecid (GHUIABTPHL TOHKOH
oYHMCTKH «paboraroT» Ha Jomei, To GHUIALTPEL rpydoit
OYHCTKH D0JibIIe HeOOXOOUMEl AJIS XOpOolIeil CAHTeXHH-
ku. Hanpumep, KepaMHuYeCcKHe KpaHbl, KOTOPLIe celdac
TAK NONVJAAPHBI, PACCUYMTAHBI TOJBKO HA OYHIIEHHVIO
BOAY. «Buosornyeckue» (QUIBTPHI, KAK AOMNOJHEHHE K
paHee YCTAHOBJIEeHHBIM (DHJIETPAM TOHKOM OYHCTKH, [104-
BHJIHCH He TaK JABHO, HO ViKe npHoOpesid M3BECTHOCTE.
OHH OYHINAKT BOJAY NPAKTHYECKH IOJHOCTHIO, yOMBasA
nax<e BHPYCHI H DaKTepHuH,

Kax noapasgeasiorca GuasTpsi?

@unerTpel geasaTca Ha 4 Kiacca: npenduabTPEl, HIH
(bHIBTPBEI MEXAHHYECKOH OYHCTKH; (DHUIBTPLL U3 AKTHBH-
POBAHHBIX VyIJiel, NpeAHasHaYeHHble JJIA VJIYYINeHHHA
OpPraHoJIeNTHYECKHX CBOMCTB (BKyca) BOJKLI; 3JIEKTPOXH-
MHUYECKHe YCTpPOoHCTBA OYMCTKH BOABI OMArHM4HMBAaloT,
o0e3zapa’XHBalOT ¥ OYMIAKT BOAY OT MOHOB M 3apAMKeH-
HBEIX YACTHI[ I'PA3H; MOHOOOMeHHbIe (PHUIALTDBI, MCIOJIb-
3VIOIIHEe ecTeCTBeHHbIe MHUAJHTHI MJIH HCKYCCTBEHHLIE
MOHOOOMEHHEBIe MaTepHUasl AJd OYUCTKHA BOJABI OT TAMe-
JBIX METAJIJIOB, B T. 4. pPaAMOAKTHMBHBLIX, OCTATOYHOI'O
XJiopa, nectTHunuaoB 1 aAp. Ciexyer oTMeTHTE TEXHOJIO-
ruio «['eiizep», KoTOpasa MO3BOJHET OJHHM 3JIEMEHTOM
BBINIOJIHUTH OJHOBPEMEHHO TPeX— HJH YeThIPEeXCTYIIeH-
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JaTy0 OYHUCTKY BOALI. PunwTpoasieMeHT «I'eiizep» mpen-
cTaBasgeT coboil mopUCTHEIH HOHOOOMEHHEBIH IJIACTHK, B
KOTOPBIN AOMOJIHUTEILHO BBeIeHO cepebpo, T. e. B OJJHOM
djieMeHTe 00BeluHEeHLl TPHU TI'DPYINLI U3 BhINIENepednc-
JIeHHBIX YeThIPpeX, 4YTO NO3BOJISEeT IOJYYHTE CAMYVIO
JelIeBYI0 YHUCTYIO BOAY.

YTo npeacrasaaer coboi puasTp rpyboii ouncTeu?

Bcece punpTpel rpy00il 0OYHNCTKH YCTPOEHE! OJMHAKOBO:
BHYTPH HHX II0 XOAYV BOJABI PACIOJIaraeTca ceToukKa JIJd
OTCeYeHUs KPYHHBIX (pariuii (mecka, pyKaBuYnHBI U T. 1. ).
YcTaHABIMBAIOT MX Ha KaMmoi «Bxoasmei» Tpybe B
HavaJje pasBoJAKH— paclpejeleHUud [1oJavy BoAbI HA BaH-
HYI0, KYXHIO, TyajneT u T. A. Ha Bcex ¢puneTpax rpydoi
OYHMCTKH ecTh OTBOJbI. OHM HpPOJIeBAIOT KU3Hb (PUIb-
Tpa. Ecau OH 3acopuTcsa, BCErjla MOKHO IepPeKpPHITH
BOJY, OTKPYTHThL OTBOJ H IOYHCTHUTE rpasesuk. Ecan y
BAaC HOBaA KBApTHpPa— BOJHOBATHCA HE CTOMUT: 110 MOCKOB-
CKHM TIpagoCTPOUTENBHBIM HOpMaM G(UIABTp rpyboii
OYHCTKH VK€ BXOLHUT «B KOMILIEKT». A eclaH J0M ObLa
nocTpoeH aaBHO? Torjga MOXKHO KYHOHTh TAKOH (GHIABTD
camoMmy. CroaT oHH Hegoporo— ot 10 pybaeii (Ha peIHEE)
no 150 pyoOneir (B ﬂneuﬂmnaupuﬂaﬂhmﬁz MarasuHax).
HacTo npopamTesa BMecTe ¢ KpaHOM, YTO 00XOAUTCHA IIPH-
mepHO B 200 pybseii. IloTroM pemmuTe BOIIPOC VCTAHOBKH.

Kaxk paborarwTt (hpHIBTPEI TOHKOM 09YHCTEHN 7

Bo-nepBeIX, OHM OBIBAKOT OJHO— W MHOTO(MYHKI[HO-
HaJlbHBIMH. IlepBbie ouyHIIAIOT BOAY OT pP3KABYHHBI,
XJIopa, CoJied TAMeJNbIX MeTaJLJIoB. BTropeie BRINOJIHAIOT
cpasy HecKoabKO ¢yHKIHI. Ceifdac cTanu o4eHb IIOMY-
JIAPHBL «POAHUYKH» C YIJIEM MM MOHaAMu cepebpa. OHu
yZ00HEI, IPOCTHI B HCHOJIB30BAHUH U Hegopord. OgHaKO
M KAATh OT HUX KAKHX-TO CBePXBLECTeCTBeHHEIX pPes3yJib-
TATOB He NpHXoAuTcA. Y100l BEIOpATH AeHCTBHTEIBLHO
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XOpOoIIHH (PUILTD, HPeXKIe BCero HYKHO IIPeCTABIATh,
KaK OH ycTpoeH. B nwboMm (puiabTpe TOHKOH OYMCTKH
JOJIPKHEI OBITE BXOJHOE M BBIXOJAHOE OTBEPCTHSA, MEXIY
KOTOPLIMH HeT NpPAMOro coeiuHeHus. Yepes BXOJHOe
OTBEpCTHE BOJA IIonajaeT B Kooy (oOparuTe BHHMAaHUeE,
4T00OBI Bece KO0JIOBI OBLIN NPO3paYHBIMH) U TAM HAKATILIH-
BaeTCH, [ocJe 4ero NpoxXoauT Yyepes (PHIALTP U BELIMBAaET-
cHA Yyepes BEIXOAHOe oTBepcTHe. PHILTPHI TOHKOM OYHCT-
KH OBIBAIOT ABYVX BHAOB: TKAHBEIE H MHHEPAJbHEIE.

Kaxk ounimaer Bogy TKaHsli (puasTp?

Traable QUIBTPHE OpPeACTABIAIT cO000H MUIHHAP, HA
KOTOPBIH HAMOTAH CHeIUalbHBIN JKI'YT Uiu BepeBka. OH
CAYMHUT IJIdA 3alep:KKH KPHCTAJLJIOB COJIeil, He pacTBo-
PEeHHBIX B BoJe (HanpumMep, XJopa), OKHCeH MeTaJJI0B |
HEeKOTOPBIX XHMHYeCKHX JjobaBox (0OoJblme Bcero ux
nobaBieHO B ropsiuyio BOAY, YTOOBI OHA AOJbIIE COXpa-
HAJNa TeMmueparypy). Korga Tkans Ha Oapabane menser
I[BET, ero Hy>XHO 3aMeHHTh Ha HOBEIM. MoXHO n1poBecTHn
OYHCTKY: 3aJIUTh TEIION BOJOW H KHIATHTH, IIOKA He
craHeT DeJbIM.

Kax ycrpoen munepansnsii ¢puasTp?

MusepajbHble (DHIALTPHI PEACTABJIAIOT coboill ceTya-
THIM IUJIHHAP, HANOJHEHHBIH MHHepaJu30BaHHOI
Kpomkoii. OHM TaK)Ke OYHIAIOT BOAY OT COJIeH M XUMH-
yecKHX fobaBok. Bapaban meHsercsa (cTaphlili BEIOpach-
BaeTcd), KOrja Ha cTeHKax oOpasyercs HaJer.

Yem memOpanHbIe DHUABTPHI OTIHYAIOTCH OT CETYATHIX ?

Eciau npocTthie ceTuaThie (PHUILTPEL VAEPHKHUBAIOT JHIIH
rpybble YacTHIIBI I'PA3H, COEpKAHeca B BOJe, TO MeM-
OpaHHBIE CHTA He NPONYCKAIOT HHYero, KpoMe MOJIeKV.JI
BOAEI. B pesyibraTe opraHnaM 4YeioBeKa HAJIeKHO 3aIH-
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IIleH OT BPeJAHBIX IIPHMeCeil, 4 CMeCHTe/JIH He U3HAIIlHBA-
IoTcA npexge BpemedEn. Ho memMOpaHHEBIEe cHCTeMBI
HMEIOT ABa CYIeCTBeHHbBIX HefocTaTKa. Bo-nepésix, oHA
TPeGYIOT JOCTATOYHO TINATENbHON NpeABAPHUTEIBLHOR
OOATOTOBKH BOJABI (YAAaJeHHs B3Beceil H OPraHuKH),
TO €CTh MeMOpaHHBIE CHCTEMBI IPUMEeHHUMBI THO0 TaMm,
rgie HeT OpPraHU4YecKoro, KoOJJOMIHOro, DakTepHaib-
HOI'0O M TPexXBaJIeHTHOro xejesa, Jgubo npobaema
C 9THMH 3arpA3HEeHHUAMH JOJIKHA ObITH IPeABAPUTENbHO
pelieHa APYrEMH MeTogaMu. Bo-BTOpPBIX, CTOMMOCTb.
MemOpaHHEBIe CHCTEMEI BechMa HeJlenmesnl. X npuMeHe-
HUe peHTal0eJbHO TOJNBKO TaM, rje Tpebyerca o4YeHb
BBICOKOE KauyeCTBO BOJIbI.

Kaxk wacro mensiercs 6apaban B huasTpe?

Yem umHTeHCHUBHe# paboraer Gapaban, Tem GoJbmre

MEHAETCH ero IBeT, N09TOMY OIpeJeIUTh MOMeHT cTape-
HUA puabsTpa Jerko. HyxHo yeTko cobaogaTs Bce peko-
MEeH/JJallHH, JaHHbIe B MHCTPYKIIUHA, ¥ BOBPEMs MEHATH
OapabaH. Eciiu BEI JKMBETe B MHOMOKBADTHPHOM JIOME, TO
OapabaHbl (QUIALTPOB TOHKONH OYHMCTKHM HYYKHO MEHATH
1 pa3 B KBapTaJl, €CJI¥ B HHCTPYKIMH He YKA3aHO APYyTro-
ro, ¥ BO BpeM# BKJIIOYEHUA-0TKJIIOUYeHU A ropAdeil BOIbI.

Kax paGoraer yroasusiii puastp?

AKTHBHDOBAHHEIH YroJib y)Xe JAaBHO NPHMEHSAEeTCH
B BOJOOYMCTHKE JJIA VJIVYIIeHHS OPraHOJeNTHYeCKHX
[oKasaTejiell KadecTBa BOALI (YyCTPAHEHHUA TOCTOPOHHEr0
IIpUBKYyca, 3amaxa, useTHocTH). Baarogapsa cBoeii BeIcO-
KOH a1cOpOIMOHHEOI crIocOGHOCTH OH 3(h)EeK THBHO MOTJIO-
iaeT OCTATOYHBIN XJIOP, PACTBOPEHHBIE I'a3bl, Opraguye-
CKHe coeuHeHHdA. OJHAKO, TaK KAK HAKANJHBAIOIIAACH
OpraHMKa TPYAHO BBIBOOHUTCA H3 YIJA OpH obpaTHOM
NPOMEBIBKE, BO3MOMKEH 3aJINOBLIA cOpoc 3arpasHeHH
B BBIXOJHYIO JHHHIO. [[J1a npegoTBpalieHus 3TOro aBje-
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HHA 3aCBINIKA U3 AKTHBHPOBAHHOIO YIJIA TpebyeT nepuo-
AUYecKoy 3aMeHEl. B HacTosAIee BpeMs AJIs VBeJIMUeHH A
pecypca paboTsl IPUMEHAIOT AKTHBHPOBAHHBIN YI0JIb B3
CKOPJYIBI KOKOCa, aacopOIiHOHHAS CIOCOOHOCTE KOTO-
poro B 4 pasa Beillle, 9YeM YTJf, IOJYIa€MOr0 TPALHUIIH-
OHHBIMH MeTOJaMH (HalpuMep, U3 JpeBecHHBI Oepess).
s 60pB6EI ¢ GUOIOrHYeCcKHM 3apacTaHueM IPUMEeHSIOT
TaKXe CHelHAJbHBIe YVIVIH ¢ DAKTepHOCTATHUYECKHMH
IpHCALKAMH.

Yro npencrasaaioT coboi yasTpaduoneToBsIe CTepH-
JIH3ATOPHIT

Haubonee pacnpocTpaHeHHBIM MeTOZOM OOPLOEI ¢ GaK-
TEPHOJIOTHYECKHM 3arpsasHeHHeM (HaJIU4YHEeM B BOJeE
MHKpPOOOB u GakTepnii) siBasieTcsa obJaydyeHHe BOLEI VIIb-
TpaduoseroM. IIpu saToMm napamMerpsl M3IYYEHUA MOMKHO
noxodbpaTsk TakuM 00pasom, 4yTo OyAeT rapaHTHA MMOYTH
IIOJIHOM CTEePHJIM3AIlMHU BOALI. B KauecTBe crepunnsaro-
POB 39TOr0 THIIA IIMPOKO INPHMEHAWTCH CcIelHalbHbBIe
yAbTpaduojieToBEIe JIAMILI, CMOHTHPOBAHHBIE B JKeCT-
KOM KOpIIyce, BHYTPH KOTOpPOI'0 HPOTeKaeT BOAAa, MOJI-
Beprasich BO3/IEMCTBUIO YILTPA(YHOJIETOBOI0O H3JIVUCHHUH.

CroybK0 cTOAT PHABLTPBI H HACKOJBKO OHM HANEKHBIT

CroumocTes QHILTPOB TOHKOH OYHMCTKH KOJIebJeTcs oT
400 pyGaeit (poccHMiiCKOro NPOH3BOJACTBA) M BhBIMIE.
HNmnoprebie GUILTPEL CTOAT, KOHEYHO, Aoposke. OgHAKO
GUIBTPBEI OTEYeCTBEHHOI'0 NPOH3BOACTBA, HECMOTPA HA
BHEIITHUH BHJ, YACTO OKA3BIBAIOTCH HaIeKHee,

Kakxue (puiasTpsI Jiydine BCero NOAX0AAT JJIA YA CTHBIX
nomos?

3neck noHaO0MTCA cHCTeMa (DHILTPOB (rax HA3BIBA-
eTCHA COYeTaHNe HeCKOJIBKHUX (DHILTPOR B OJHOM alnapa-
Te). KoHeYHO, MOKHO BMECTO CHCTeMbl VCTAHOBHUTE JIBA
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(uabTpa rpydoit OYUCTKH U, HAIPUMeD, TKaHbIH QHIBLTD
TOHKOM OYMCTKH, HO CJHHIIKOM VX YacTo HOpHJIeTCH
MeHAThL OapabaHbl M OoUYMIIATE (PHABTPHEI C ITOMOIILIO
oTBONOB. B cucreme Bee yixe npegycMmorpeHo. MMnopTaeie
MOJeJId, KaK IIpaBHJIO, CAMOOYHIAIOTCH, a4 IIPH MOKYIIKe
CHCTEM POCCHHCKOIr0 IPOM3BOJCTBA, IMPOIECC OYHUCTKH
HAN0 KOHTpoJupoBarsk. CHucreMsl GuIbTPOB paboTaioT B
ABTOPEIKHMEe M MOI'YT He MeHATLCHA 10 r'oja, B 3aBUCHMO-
CTH OT Ka4yecTBa BOJbI. JIyuine Bcero BEIOMPATE CHCTEMBI
¢ HAKOIIUTEeNeM— CIelHalbHBIM 0aKoM AJid BOABI, Ije
0HA HEKOTOpOe BpeMs oTcTamBaeTcs. dem OoJbie AoM,
TeM OoJbIe NoJI3KeH ObITh pesdepByap. Eciau 0ax ¢ momo-
I'peBOM, 9TO AONOJHHTEJABbHBIH MJIOC: KOrJa BOAa HOA0-
rpesaeTcs, oHa pacmupsaercsa. IIpu sToM cosu TAMKENBIX
MEeTAJLJIOB OCAKIAIOTCA HA MOBEPXHOCTHL Daka, a saTeMm
yaananTca cucremoil. TakuMm odpasoM, BoAA CTABOBHT-
cd uynime. PasHAOA MeXIy HAIMIUMH H HMIOOPTHBIMH
CHCTeMAMM HEBeJIMKA, B OCHOBHOM OHa B neHe. MoxHO
cmesio Opares oTedecTBeHHBIEe (HILTDPHI, ecjyu Habop
dbyHEKI UK BAM NOAXONHUT.

MeToAbl O9YHMCTKH H CMAT'YCHHA
BO/IBI

Tlo KaKoi CTeNeHH HYRHO OYHINATH BOXY?

CymiecTByeT yCTOMYMBOE MHEHHe, 4YTO BOJia O4YeHb
BBICOKOH CTEeNeHM OYUCTKH «He moJjiesHa». Ilpuuem enqu-
HOro MHeHHS II0 3TOMy Bompocy Her. Kro-to cumTaer,
4TO B BOJE AOJAKHO COJIePKATHCH HEKOTOpOe ONTHMAJb-
HOe KOJIMYecTBO MUKpPOoaieMeHTOB. KT0o-TO yTBepKaaer,
YTO YeJOBeYeCKHH OpraHuaM BooOIe ycBauBaeT TOJBKO
BeIeCTBa OPraHUYecKOoro NpOMCXOXKIeHudA, TO ecTh U3
NHINH XXHUBOTHOTO ¥ PACTHTEJNIBHOIO IIPOMUCXOMKIEHHHA, a
BOJA CJVKUT JIMIIIh PACTBOPHATENIEM M JOJKHa OBITh MaK-
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cuManbHO umcroii. McecrmHa, HaBepHoe, JIEMHUT TAe-TO
nocepeaune. 'oBops o MATHEEBOM BOJe, paBUJibHEe Olle-
pDHPOBATH He KaTeropuAMH <«BpPEJHO-IOJIe3HO», &
«omacHo-6e3onacHo». Pemasa npobieMy «9HCTHTE WK
He YMCTUTh», JIOAHU CTOAT mepej BhIOOPOM, KOTODBIM
NOJKHEI caenaTk caMmid. OgHAKO HIPUHIKII «HEe HaABpPeIHu»
B NAHHOM cJiydyae BecbMa akTyajgeH. B OoJbIIMHCTBE
[MBUJIM30BAHHLIX CTPaH JJA NHThA NPHUMeHAT obpar-
HOOCMOTHYECKVIO BOAY (Takasd BoJa, KCTaTH, B OCHOBHOM
pazJMBaeTca U B GoJabIIve miIacTHKOBBIe OyTeLIKH). 1lo
CBOMM CBOMCTBAM TaKad BoAa OJIM3Ka K TAJIOM BoJe Jiel-
HUKOB, CUMTAIONEeHCA HAeabHO 9KOJOTHYECKH YUCTOM
1 HauboJiee 0e30MMACHOM JIJIS YeJIOBeKa.

OT KaKHuX NpHMecell OYNNIAFOT BOLY € MOMOIIBIO (PHIIL-
TpoB?

OOBIYHO CYHMTAIOT, YTO NOCTATOYHO OYHCTHUTH BOAY OT
necKa, MyTH M IIPOYHX B3Beceil, TO eCTh NOJYIYHTH IPO-
3pauHyio OecnBeTHYIO BOAY. HexoTophkie nOHHMAIOT, 9TO
aTOT0 BpoJAe ObI HEAOCTATOYHO, HO HE MOIyT cebe Ipej-
CTABHUTE, YTO Xe MOYXHO CIejaTh elle, KaK mouMarh B
BoAe To, 4To B Heill muaBaer? K uwmcay Haubojee gacto
BCTpeyaIuxcd npobieM ¢ BoO, TPeOYIOIMUX CBOEro
peleHud ¢ NOMObI0 QHUILTPOB, MOYKHO OTHECTH: HAJIH-
yHe HePACTBOPEHHBIX MEXAHHYECKUX IPHMecel; pacTBo-
peHHEIe B BOJe »KeJjle30 U MapraHell; *eCcTKOCTb; Halu-
yue NPHUBKYCAa, 3amaxa, IBeTHOCTH; OakTepmoJgorude-
cKafA 3arpA3HeHHOCTh. JTH M PAJ APYTUX 3arpA3HeHHH
MOT'YT BCTPEYATHCH B BOJIe B PA3HbIX KOHIEHTPAIMAX U B
pPas3IMYHBIX COYETAHHAX.

Yro TaKoe JKecTKAA H MATKAA BOJA, YeM OHH OTAMYA-
worea?

KecTrkadg BOJAa— OfHA M3 CAMBIX PACIPOCTPAHEHHBIX
npobieM, IpyUYeM KaK B 3aropojHbIX JOMaX C aBTOHOM-
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HBIM BOZloCHa0KeHHeM, TaK U B FOPOJICKHUX KBAPTHPAX C
HeHTPaJHu30BAHHEIM BOAONPOBOAOM. CremeHb KeCTKO-

CTH 3aBHCHT OT HAJIUYHUA B BOJe COJIeHM KAJbIHA U MAar-
HHUA (CONMM JKEeCTKOCTH) U HU3MEpAETCA B MHJLIATDAMM-
9KBHBaJIeHTe Ha JUTp (Mr-sks/xa). Ilo amepurasCKOil
KJaaccupuranuy (I8 OHTEeBOM BOAbI) IIPH COAePIKaHNH
COJIEHl KeCTKOCTH MeHee 2 MrI-3KB/JI BONA CUHTAETCH
«MATKOM», OT 2 10 4 MI'-3KB/JI— HOPMAJIBLHOM (JI8 IMUIIe-
BeIX meJeii!), or 4 go 6 Mr-skB/J— MKecTKOM, a CBBHIIIE
6 Mr-akB/Ji— oueHb KecTKOii. JecTKOCTEL BOJABI HEe HIpa-
eT CYILIeCTBeHHOH DOJIH, HAIpHMep, JJIdA TYIIeHUA IoXKa-
poB, MOJHBA Oropoxa, vyOOpPKHM VJIHI, H TPOTYApOB, HO
B psAlle CJAVYaeB XeCTKOCTE MOXKeT co31aTh npobieMsbl.

IIp NpUHATHH BAHHBI, MBITBA IOCYABLI, CTHPKE,
MBITBE MAaIMHBI XEeCTKad BOJAA ropasio MeHee addex-
THBHA, YeM MArKAasd: OPH HCIOJb30BAHHH MATKOH BOIBI
pacxoayercsa B 2 pasa MeHbIIEe MOKIIIHX CPEJACTB; MKecT-
Kas BOJAa, B3AUMOJEICTBYA ¢ MBLJIOM, 00pasyeT «MbLIb-
HEIE IIJIAKH» , KOTOPbIe He CMBIBAKOTCH BOAOM U OCTABJIA-
I0T Pas3BOJBl HA IOCYJe MU IIOBEePXHOCTH CAHTEXHUKH;
«MBLJIbHBIE NIJIAKH» TAK)Ke He CMBIBAIOTCH C IIOBEPXHO-
CTH Ye/IOBeYeCKOH KOXKH, 3a0uBasd IOpPHl M IOKpHIBAHA
Ka)XJbIi BOJIOC HA TeJie, YTO MOMKET CTaTh IIPHYHHOM
OABJIEHWS CBINH, pa3ipaskeHus, 3ya; IIPH HarpeBaHuu
cofiep:Kaliuecs B BOJE COJIH JKECTKOCTH KPHCTAJLIH3Y-
I0TCH, BeINaJas B BUjAe HakuMu. Hakune aeiaaercda npu-
gyuHOM 90% oTKa30B BogOHArpeBaTeJbHOr0 00OpyAOBa-
Hud. IToaToMmy K Boge, mogBepraeMoi Harpesy B KOTJIax,
Ooiiyiepax ¥ T. 1., IPeABABIAIOTCH Ha NMOPANOK 0oJiee
cTporue TpeboBaHUA IO KECKOCTH,

Ilocne ymbiBaENA MATKOM BOAOM OCTATCH OIyIIEHHE
«MBIIKOCTH». C 9yeM 3T0 CBA3aHO H He BPeJHO JH 3T0?

CBA3aHO 9TO ABJIEHHE C TeM, YTO IIOCJIe VIAJIeHUSA U3
BOJIBI COJIEH JKeCTKOCTH yiKe He 00pas3yioTCH «MBLIbHBIE
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IIJIAKH» , KOTOPBIe VHHYTOMKAIOT TOHYAMIIYIO 3 KHPOBYIO
IJIEHKY, 3alUINaIIyi0 340POBYI0 KOMY OT BpegHBIX
BHEIIHHUX BOo3ZiedcTBHM. MMeHHO 3Ta NJIeHKA | JaeT only-
IeHue CKoNb3KocTH. M 9T0 He TONBLKO He BpeAHO, a HAa-
o0opoT KpaiiHe MoJe3HO.

Kak BImAeT HA 4YHMCTOTY BOJABI M €e XHMHUYECKHI
COCTaB 3aMoOopaxuBanue?

Eciu BHMUMATENBHO pPACCMATPHBATH NOJYYHBIIHECH
KYOMKH JIbZla, TO MOKHO YBHJETh BHYTPH KyOHKa MYT-
HO€ «00J1aK0»— 9TO ¥ ecTh npuMecH. [Ipupona obpasosa-
HHA 9TOTO0 «0baKa» JOBOJIBHO IpocTa. B MecTe KOHIIeHT-
pandH cojied BOJa He MOYKeT HOJHOCTBI0 3aMEpP3HYTh,
00pa30BaB MPO3PAYHYI0 KPHCTANLINYECKYIO CTPYKTVDY.
IIpnuem, yem GoJiee 3arps3dHeHa BoJAa, TeM 3Ta MYyTHAasA
cocTaBiAwIaa bonpmie. Yem yume — rem 6osbime npo-
spayHasa obonodka. Tak, obparHOOCMOTHUYECKas BOJA,
nojny4YyeHHas Ha MeMOpDaHHBIX YCTAHOBKAX, jaeT NPaKTH-
YecKH HJeaJIbHO Npo3pauHslil jen. Biarogaps sbimre-
ONHCAHHOMY fABJeHMIO, v xurteyeit Kpaitnero Cesepa
TEOPeTHYECKH eCTh MeTOJl OYMCTKH ITyTeM BhIMOPAaXXHBA-
HHA BOJABI. MOXXHO CKOJIOTH BHEINHIOK NMPO3PAYHYIO 060-
JOYKY H 3aTeM ee pacTonHuTh, Jub0 MOATAINJIMBATE BCHO
raei0y, HO He 1o KoHIa. Takum crocoboM MOMKHO MOIY-
YUTh HNPAKTHYECKH HAealbHO 4YHCTYI0 Boxy. Jpyroii
BOIIPOC, HACKOJIBKO BCe 3TO OKaKeTcA XJIOMOTHO. Bensb
AJA BOJABI C MOBOJIBHO BEICOKHM COJIECOJEPIKaHHEeM elle
u KIIJI sToif mpomeaypel MOMET OKA3ATHCH HUZKHM—
CIHIIKOM TOHKAa YHMCTaA npocioiika. Pemenue mpob.e-
MBI BO BCEM IIMBHJIM30BAHHOM MUDE — IIPUMEeHeHHe MeMO-
PaHHBIX METOAOB Ha OCHOBe oOpaTHOro ocmoca, Jiabo
ABYX-, TPEXCTYIIEHYATOMH OYHMCTKH (0ocago4uHblil GuabTp,
AKTHBHUPOBAHHBIN yToJib, MUKpOohHuIbTpanusa). B nocies-
HeM cJy4dae Bofa He obecconmBaeTcs, HO IIPH HEIJIOXOM
HCXOJHOM KadyecTBe 9TOoro OuIBaeT JOCTATOYHO.
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YrT0 HAZBIBAIOT OPraHoOJIenTHYeCKHMH NOKa3aTeJIAMH -

KadyecTBa BOAbI?

K HEM oTHOCATCA Te mapaMeTphl, KOTOPBIE ONIpeesid-
0T ee noTpedUTeNbCKHEe CBOMCTBA, TAK KaK OHH HENo-
CPeJICTBeHHO BJIUAKIT Ha OpPraHbl YyBCTB yejioBeka (o6o-
HAHHe, ocA3aHue, 3peHue). Haubosiee 3HaUMMEBIe U3 3THX
nmapaMeTpoB — BKYC H 3anax. OHM He moamaiorcsa dop-
MaJbHOMY HM3MEPeHMIO, I03TOMY MX OIpelesieHHe Mpo-
N3BOAUTCHA S9KCIEPTHBIM IIYTEM.

B nocrynaronei 3 BOZONPOBOJA BOAE HepeIKO OILy-
iaerca npuBKyc Oensuna. Kak ounimmars Takyro Boay?

Hna ynanesus npumeceit HedrenpoayKkToB shdeKTH-
BeH (PMJIBTD C AKTHBHPOBAHHEIM YTIJIEM, HO pecypc pabo-
Thl 3achIinKH Oyaer orpanudeH. IloTrpebyerca dacras
3aMeHa yrIJid.

Kaxk ynansercsa U3 Boasl Keae3o?

be3 npeyBenudyeHHUsA, 3TO OJHA M3 CAMBIX CJIOMKHEIX
3aa4 B BoAoo4YucTKe. [laxe Oerybiit 0630p cyLiecTBYIO-
IuX crocoboB GoprbBI C Kesme3oM MO3BOJAET CAEJIATh
0D0CHOBAHHBIN BEIBOJ 0 TOM, YTO HA HAHHBIN MOMEHT He
CYIeCTBYeT YHHBEPCAJBHOI0 2KOHOMHYECKH OIIpaB-
AAHHOTO METO/ia, NPHMEHHMOTO BO BCeX CJyYadAx
KU3HH. KaKablii M3 CYIIECTBYIOIIMX MeTOA0B IPUMe-
HUM TOJBKO B OIIpefeIeHHBIX IpefejiaXx M HMeeT Kak
JOCTOMHCTBA, TAK H CyLIecTBeHHBIE HejocTaTKu. BeiGop
KOHKPeTHOTO MeTo/la ViaJleHUd #eJjie3a (HJIN X KoMOu-
HAIMK) B OOJIBIIEH CTENeHH 3aBUCUT OT OMBITA BOIOO-
YUCTHOM KoMnaHuu. K cymecerByoomumM MeTonaMm yiaa-
JeHHA eJjle3a MOKHO OTHECTH: OKHCJIeHHe, KaTaJuTH-
YecKoe OKHCJIeHue, HOHHBIM 0OMeH, MeMOpaHHBIE METO-
Abl, TUCTHJLIAIHA.
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Kak nposogurca ofe3ikejie3HBAHHE BOABI METOLOM
oKHCIeHHua?

Iro HauboJIee cTapelii criocod ¥ UCIIOIBL3VeTCH TOMBKO HA
KPYIIHBIX MYHHIIUNAJBHBIX cucreMax. [lobDaBneHue xe
crIenUaJIbHBIX OKHCJIHTeNIel yckopser nporecc. IITupoko
IPUMEeHAETCA XJIODHPOBAHHE, TAK KaK IIO3BOJISET mapaJi-
JIeJIBHO pemiaTh npobsiemy c gesuHpexinueii. Hambosee
nepefoBEIM M CHJILHBIM OKHCJIHTEJeM Ha CeroHANTHHHA
IeHb fABJigercda 030H. OMHAKO YCTAHOBKH JAJIs €ro NpOM3-
BOJICTEA JOBOJBHO CJ0MKHEI, JOPOTH B TPeOYIOT 3HAYNTEb-
HbIX 3aTpaT 3JeKTPOIHEePruM, 4To OrpaHUYMBAaeT ero npH-
vMeHeHue. HeobxogumMo ormMeTuTs TAKIKe, UTO B KOHIIEH-
TPHPOBAHHOM BHJe (HAmpuMep, HA TOYKEe BBO/A) O30H
ABJIAeTCA A10M (KaK, CODCTBEHHO I'OBOPS, U MHOI'HE JAPYTIHe
OKMCJINTEeNHN) U TpedyeT 0ueHb BHUMATEJIBEHOTO K cede 0THO-
nreHnd. JacTHIBI OKHCJIEHHOIO JKejle3a MMeIOT NOCTATOY-
HO MaJjblii pasmep (1-3 MKM) B oca)kIaiTcd JOCTATOYHO
LOJIT0, MO3TOMY IPHMEHSAIOT CHeIHAJIBHEIE XHMHYecKHe
Bell[ecTBA— KOAr'yJISHTHI, CIOCOOCTBYIOIIHE VKDPYIIHeHHIO
JACTHUIL U UX YCKOPeHHOMY ocaxkaeHn0. [Ippvenenne Koa-
I'YASHTOB HEODXOAHUMO TAKKe IIOTOMY, 4TO (hHIsTpanua Ha
MYHUITHIIAJBHBIX OYHUCTHBIX COODPYIKEHHAX OCVIIEeCTBJIA-
eTcs B OCHOBHOM HA YCTAPEBIINX MeCYAHBIX HJIM AHTDAILH-
TOBBIX OCBETJINTEJBHBIX (puabTpax (He cIocoOHBIX 3ajiep-
KHUBaATh MeJKHe 4dacTHIbl). OgHAKO Make NpPHMeHeHHe
0oJiee COBpeMEeHHBIX (DHIBTPYIOMIUX 3aCBINOK (HApuMep,
aJIIOMOCHJIMKATOB) He II03BOJIAET (DHIBTPOBATH YACTHIIHI
pasmepom meHee 20 MukpoH. IIpo6emy Morio 661 pemuThb
[IPUMEeHEeHHE CIelHATbHOM KepaMUKH, HO OHA JIOCTATOYHO
IOpOro CTOUT (TAaK Kak He npoussoguTcsa B Poccun).

Kak nmpoBoauTCcsa KaTaJduTHYECKOEe OKHCJICEHHE BO/bI
¢ mocaenymomen puasrpammue?

JT0 HauboJiee pacnpoCTpPAHEHHBIH HA CeroJHAITHWN
JAeHb MeTOJ yAaJIeHH:A JKeJjiesa, IPUMeHAEMbIH B BBICOKO-
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IIPOM3BOAUTENbHEIX KOMIAKTHBIX cucTteMax. CyTs mero-
/la 3aKJII09aeTCA B TOM, YTO PeaKIisa OKMCIeHUs Keje3a

MPOHCXOMUT HA IOBEPXHOCTH I'PAHYJI CIENHAIBHOH DHIb-

TPYIOIIeH cpejsl, obiafanieil cBOMCTBAMHA KATAIHA3ATO-
pa (YyCKOpHTeNs XUMHYECKOH peaKIHUM OKHCJIeHUHA).

Jesreao GBICTPO OKHMCIAETCA W OCeJaeT Ha IOBEPXHOCTH
rpasyy GuUiIbTpyiomei cpexsl. Brnocaeacreum Gosbinas
4acTh OKHCJIEHHOIO jKejie3a BHIMBIBAETCS B JPeHAX ITpHA
obpaTHoM nmpomeiBke. Takum obpasom, ciaoii rpasyJIHApO-
BAHHOT'0O KaTajJu3aTropa ABJaAeTcA OJHOBPEeMEeHHO U (hHIb-
TPpYyIOIIeu cpenoi. [lna yayuimeHns nponecca OKUCJICHUA
B BOAY MOI'YT A00aBIATHCA HOMOJHUTEIbHBIE XHMAYECKHe
okucauTenn. Hambosee pacnpocTpaHeHHBIM SABJISAETCH
[IepMAaHraHaT Kajaus («MaprasinoBKa» ), TAK KaK ero npu-
MeHeHHe He TOJIbKO aKTHBU3HDPVeT PeaKilui0 OKHUCJIeHUA,
HO H KOMIIEHCHPYeT «BbLIMBIBAHHE» MAapraHila ¢ mOBepX-
HOCTH I'PaHyJI QUIbTPYIONIel Cpe/ibl, TO eCTh PereHepupy-
eT ee. Mcnonb3yoT Kak IepHOAUYECKYIO, TAK M HeIpe-
PEIBHYIO pereHepanuio. Bce cHcTeMBl Ha OCHOBe KATAJIH-
THYEeCKOI'0 OKHCJIEHHA HMEIOT ¥ PAJ OOIIUX HeLOCTATKOB.

Bo-nepevix, oau HeaQGEeKTHBHBI B OTHOIIEHUH OpPraHuye-

CKOro 3xeJyieza. Bosiee Toro, npu Hamuynu B Boje J1000i 13
(bopM OpraHMYECcKOro xejesa, Ha NOBEPXHOCTH I'PAHYJI
(bunbTpYIOIIEr0 MaTepHala co BpeMeHeM obpaayercs
IUIEHKA, H30JHPYIOIasa OT BOALI KaTaamsarop. Takum
obpasoM, BcA KaTAJIUTHYECKAs CHOCOOHOCTH (DHIBTPYIO-
el 3achIIKH CBOZUTCA K HyI0. Bo-emopwuix, cucremsl
3TOro THUIIA BCEe PABHO HEe MOTI'YT CIPABHTHLCHA CO CAYYAAMH,
KOrja colep)xaHHe jKejesa B BoAe mnpessimaer 10—
15 mr/n. IlpucyrerBue a Bofie MapraHia TOJBKO YCYIy-
DJIfeT CHTYAIHIO.

Kak nmpoBoauTca cMAardenue BoabI?

HsBecTHBI MeTOABI 00paboTKHM BOABI (MArHUTHOE H
dJIEKTPOMaArHUTHOE BO3/ielCcTBHe, AobaBieHue nojaudoc-
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(baTOB MM JPYIUX «aHTHHAKHUINHOB»), MO3BOJAIONIHE
HA BpeMs «CBA3aTh» COJIH JXECTKOCTH, He JaBad UM B
TeYeHHe KAaKOr'o-TO BpeMeHH BBINACTH B BHAe HAKHWIIH.
OpHAKO 9TH MEeTO/A LI He HeHTPAJIHU3VIOT COJIH KEeCTKOCTH
XAMHYECKH H I09TOMY HANLJIHM OrDAHHYHUTEJBHOE MPH-
MeHeHHe B BOJONOATIOTOBKE TeXHHYECKOH BOIHI.
EnuHECTBEHHBIM K€ 9KOHOMHYECKH ONpPaBAaHHBIM METO-
JAOM yAaJleHHA H3 BOJALI COJIEH KEeCTKOCTH ABJISeTcCH
NpHMeHeHHe MoHOooOMeHHBIX cMoj. HambGosee addex-
THBHEIM cnocobom OOpepOEI C BBICOKOH »XECTKOCTBHIO
ABJIfAETCA INPHMeHeHHe ABTOMATHYEeCKHX (DHILTPOB-
yMmardyurenaeii. B ocHoBe X paboTsl JexUT HOHOOOMEH-
HBEIM TIPOILECC, KOrJa PACTBOPEHHBIE B BOJE «XKeCTKHEe»
COJIH 3aMEeHANTCA Ha «MArKUe», KOTOPhLIe He 06pasyior
TBEPALIX OTJIOMEeHHI.

Yro npeacrasasier co6oi HoHOOOMenHAA cMoJa?

Cronnenne AOCTATOYHO MeJKHX (MeHBIIE MHJLIH-
MeTpa B fuamMeTpe) mapukoB. OHH M3roToBJIeHbI U3 CIIe-
IAAJBHBEIX MMOJHMEPHEIX MATEPHAJIIOB, HMEHYEeMbBIX IJdA
IPOCTOTHI «CMOJIOM». [{IA HEHMCKVIIEHHOI'0 4YeJIOBeKAa
BHEIIIHE TaKad CMOJIa MOXXeT HAINOMHHTE INYYbi0 HJIH
MHHTAeBYI0 HKpPY. OnHako ara «ukpa» objazaer yHH-
KAJbHBIMH CBOMCTBAMH. « UKpUHKHN» (IIADHKH CMOJIBI)
CIIOCOOHBI YJIABJIMBATH M3 BOJALI HMOHBI PA3JHYHBIX
BEIIIeCTB M <«BIIMTHIBATH» HUX B ceddA, oTnaBasd B3aMeH
«3arMaceHHbIe» paHee WOHEI.

Kak paGoraer aBTOMaTHYeCKHl YMATIHTEIb ?

On npeacraBiasaeT coboii NIacTUKOBBIN KOPIIYC € yIIPaB-
NAIAM 0JI0KOM ¥ 6aKOM /IS IPUTOTOBJIEHUS U XpaHe-
HHUA peresepupyomero pacreopa. Jdlecrkas Boga, mocry-
nad B PHILTP, HPOXOAUT Yepes CJIOM 3aCEINKH U3 BhICO-
KOKa4YecTBeHHOM noHoobmeHHoit cmousl. [Ipu arom npo-
HCXOJAHUT H3MEeHeHHe XHMHYeCKOro COCTABA PaCTBOPEH-
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HBIX COJIEH 34 CYeT 3aMeHEI HOHOB KaJbIlHd ¥ MAarHKud HA
HOHBI HATPHA, KOTOPEIMH HACBIIIeHA cMoJa. B momenT,
KOT/Jla IOIJIOIIaouias crioCcOOHOCTE CMOJIBL CHHIKAETCH 00

OnpeneJeHHOro YpoBHA, OJIOK yIIpaB/IeHHSA aBTOMATHYE-
CKHM HaYMHAeT UHUKJ peredepauuu. IlepuoguurocTs pere-
Hepalluu onpeaensercsi KOJHIECTBOM BOJBI, KOTOPOE
MOYKeT MPOUTH Yepe3 YMATIIUTe b J0 ero MOJIHOI0 UCTO-

[IeHH#A, H PACCYUTEIBAETCA C Y4€TOM MHOeCcTBa (haxKTo-

DOB, TAKMX KaK HapaMeTpbl CMOJIBI, KAYECTBO BOJHI,
BeJIMYHHEI ee pacxoga U T. A. CUrHan Ha HaUaJI0 pereHe-
panmM{ B YOPABIAINUEN OJOK mojaeTcd cHenHaIbHBIM

pacxomomepoMm. HenocpeacTBeHHO BOCCTAHOBJIEHHE

CBOMCTB HMOHOOOMEHHOH CMOJIEI OCYIIECTBJIAETCHA NPH
nonave B PUIBLTP BOJAHOIO PACTBOPA BLICOKOOYHIIEHHOMH
[IOBAPEHHOM COJIH 3a cYeT 00pPATHOIO 3aMelIeHuA HAKOII-
JIEHHBIX B CMOJIe MOHOB KaJbIUA M MArdUs HA HOHBI

HATPHA. 3aTeM BCe 3arpsA3HeHUS BEIMBIBAIOTCA U3 DHIb-

Tpa B ApeHax. B 3aBHCHMOCTH OT pasMepoB YMATYHUTEIA
IIHKJI peresepanuu-rIpoMbIBKH MOMET IPOAOIKATHECS 0
2—3 yacos. Bo BpemMa peresepanuu paséop BOABI IPOU3-
BOJUTL He DEeKOMeHAyeTcsA, TaK KaK Ha BBIX0OJ Oyaer
IocTynaTs HeymsirdeHHas Bona. MMeHHO 110 270l npuyn-
He OOJIBIIMHCTBO OAMHOYHBIX CHCTeM (COCTOANHX HE
OZHOTO (PHABTPa ¢ OAHUM OJIOKOM yHpaBJ/ieHH:A) 3ampo-
rpaMMHUpOBaHBI TAKHM o0Opasom, uTo0BI pereHepanus
OPOU3BOJHIACE TOJBKO B HOYHOE BpeM4.

HyxBa 1u Boobuie cucTreMa 09YHCTKEH BOIbI?

Bompoc 06 ouncTke Bo3HHKaeT Kak 66l cam coboii, eciu
BOJa, NOCTYIAWIas W3 BOLONPOBOAA HMJINA CKBAYKHHEI,
MYTHa#d, UMeeT JKeJITOBaTO-O0ypyrw OKpPACKY, IOCTOPOH-
Aui sanax. I'opasmo clioskHel, Korga Boga MO BCeM
BHEIIHUM NPH3HAKAM «HOPMaJIbHAA»— KaK OVATO U HeT
IpUYHH 1A OecnokoiicTrBa. MeKAy TeM MHUPOBOI ONBIT
ITOKA3bIBAET, YTO 3aTPAThl HA BOJONOATOTOBKY COCTABJIS-
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0T B cCpeiHeM 5—7% cToumMocTH foMa. M aro we cayuaii-
HO. Jlaske BHemHe GJIArONONIYYHAS BOJA MOMET COAEp-
KaTh TAKOH «OYKeT» pacTBODEHHBIX M HEPACTBODPEHHBIX
[IPUMeceH, YTO MOJb30BAThECA €l moguac npocto Hebeszo-
nacHo. OJHO3HAYHO CYAHTHh O KA4YECTBE BOJBI MOMKHO
TOJIBKO T1OCJe MOJHOT0 XHMMHYEeCKOro AaHAaJIu3a.
[IpobGyieMsl ke CHUMAIOT CHCTEeMBI OYHCTKH BOIBL.

Kakne 3amauu cmocof6Ha pemaTth CHCTEMA OYMCTKH
BOJBIT \

Hano weTko mpejacTaBiaATh e ¥ 3a1a9H CHCTEMEL.
Opna cuTyanus, ecjim BOAY NPEACTOMT WCIOJIb3OBATH
TOJIBKO B X03AMCTBeHHO-ObITOBEIX Henax. U apyroe geio,
KOrja Boja JoJ3KHa OBITh IUTheBok. OTAeIbHO HAZIO CKAa-
34Tk O IOATOTOBKE BOJABI AJIA BOAOHATPEBATEIBHOr0 000-
pynoBanus. B nmocnemrem ciayyae ocobeHHOe 3HAYEHME
MMeeT JXeCTKOCTE BOJLI, BepHee— MOYTH IIOJHOE ee OTCYT-
CTBHE,

C gwero sayaTh OYHCTKY BOJBI?

C MakcHMAaIBHO MOJHOIO XUMHYECKOT0 AHATIN3A BOIEI.
Ha ocHOBe aTOro anain3a u ¢ y4eToM napaMeTpoB JKIIH-
a CoenHaJACThHl HOPEKOMEHAYIOT HYMKHYI0 CHCTEMY.
He yausnsaiiTecs, eciiu BaM HaYHYT 3alaBATH BOIPOCKHL O
49HCJie KPAHOB, BAHH U YVHUTA30B B JlOMEe, 4 TAK}Ke HHTe-
pecoBaTbCA KOJHMYECTBOM IIPOKHBAKINHX B HEM H HX
pacnopsaakoM nHA. Bce 2T gaHHBIE MO3BOJAIOT MOIO-
OpaTh ONTUMAJILHEIE [IAPAMETDEI CHCTeMBI.

KRak npaBuasHO HaGpaTs BOAY A/ XHMHYECKOr0 aHa-
an3a?

flas «cpensero» xumuyeckoro aHanausa (mo 20—
25 napamMeTpaM) Hy3KHO He MeHee 3 INTPOB BOJEI (Tounee
KOJIMYeCTBO BOALI JIy4Ille BCerja npejgBapuTeJbHO YTOY-
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HUTE). 1. [late Boge creub 5—10 mun. [lenaercsa aTo ans
TOro, 4TodBl CHAHTE H3 TpybOHmpoBOAA 3aCTOABINVIOCH
Boiy. 2. CIIOIOCHYTE eMKOCTh UBHYTPH TOM BOJAOM, KOTO-
paa Oymer cmasaThCcA Ha aHanaui. 3. Habupare Bogy
HeDoNAbNION CHOKOMHOM CTpyed, MOMHO II0 CTEHKe
oyreLIKku. llens — MEHUMANIBEHOE «DypiIeHHe» BOJABI IIPH
ee Habope, T. K. B IPOTHBHOM CJy4Yae OHA HachIIaeTcs
KHCJOPOAOM U B HeM BOSMOXKHBI XHMHUYECKHE PEaKI[HH,
UCKaMaue HCX0AHYI0 KapTury. 4. Boay B Tapy Habu-
paTh IOJ CaMOe TOPJBIINIKO HJIM KPBIIIKY «C IIepejiH-
BOM», 4YTOOBI He AONYCTHTE ODpPA30BAHHUA BO3AYVIIHOH
npobku. 5. IlomecTuTs HAOpaHHBIE EMKOCTH C BOJOM B
HeNnpo3pavyHbeld maxker uaum cymry. 6. Hem cxkopee Boga
nonaAer B JadbopaTopuio, TeM ayumnre. Ecau HeT BO3ZMOMK-
HOCTH BOAY AOCTABHUTE OBICTPO, TO JVUIIIE ee 3aMOPO3UTh.

Kaxosa goixHa OBITH NPOM3BOANTENBHOCTH CHCTEMBI
BOTOOYHCTKH T

Y10 KacaeTca cHCTEM MIOANOTOBKH TOJBKO HMHTHLEBOH
BOJBI (KaK OPaBUJIO, AJIA TAKOM BOJBI BEIBOAUTCA OTAENb-
HBIH KpaH), TO 3/leCb OPHEeHTHUDPHI npocThie. B cpegnem
JeJIOBEK MoTpedifeT B MHINY 3a CYTKH OKOJIO 3 J1 BOJEIL.
Ecau coGupaerech B TAKOH BOJE TOTOBHTH MHLLY, TO
norpedyerca Mo d J B CYTKH HA KaMJIOT'0 4YjieHa CeMBH
(MOeTe BKIYUTE B MX YHCJIO M JOMAIIHHX NHTOMIEB).
B pesyabraTe HECNOMHBIX PACYETOB MOJYYUTCHA MHHH-
MaJbHAA CYyTOYHASA IPOH3BOAUTEJILHOCTh, KOTOPYIO AOJIHK-
Ha ofecrneuMBATH CHCTEeMAa BOJOOYHUCTKH. Pacuer makcu-
MAJBLHOI'0 pacxoja HeMHOro cjokHee, IIpuEATO CUNTATE,
YTO 34 CYTKH CeMbs, IIPOKUBAIOIAA B JoMe (KBapTHpE),
pacxoayer oguH Kybomerp Bojawl. IloTeHnuanbHbIN MOK-
BOX 3J/ieCch 3aKJ4YaeTcd B TOM, 4YTO AJA HOPMAJBHOH
OYHUCTKH BayXeH He CTOJBKO CYTOYHBIH pacxoj BOJBI,
CKOJIBKO CKOPOCTB, C KOTOpOIl BOJA IPOXOJUT dYepes
(pmaeTp. Beas MOKHO 3TOT KyOOMETp pacxoJ0BaTh B TeYe-
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HHUe IHA, 4 MOXXHO BBEUINTH 3a Iojdaca. Jepes3 oObIYHbBIH
soponposBoaHblii KpaH Teder 0,6—0,8 kybo-meTpa B 4ac.
CrannaprHaa BanHa Habupaerca 3a 20—30 muH. Tak Bor,
eCJIM HAa KYXHe MOIOT IIOCYAY, a 0OJJHOBPeMeHHO Habupaer-
¢d BAHHA, TO B JAHHBIM MOMEHT pacxoj COCTABHT yiKe
1,2-1,6 kybomerpa B 4ac. Eciu ycTaHOBHTE OZHOKYODO-
BBIH (GHUIBTDP, TO OOJNBIIE TOJOBUHEBI BOABI IIPOHIET B 9TOT
MOMEHT 4epe3 GuiabTp, He ouncTuBIINCch. IloaTromy, Bee-
TAKU CJeJyeT NPHCJVIIATHECA K COBeTY CIeIlHaJIMCTOB.
Taxike CYIIECTBYIOT CIeI[HAJIbHEIe CTPONUTEIbHbIE HOPMbI
CHull 2.04.01-85 «BayTpeHHHI BOAONPOBOJ U KaHAJIM-
zanua 3naHuii». [ludpsl, npuBefeHHBIe TaM, MOMOIYT
paccuyuTaTh NOTPeOHOCTE B OYHUINEHHOH BOJe.

Kaxasa cucremMa BOJONMOATOTOBKH obecneunBaeT HaAM-
Jy4dinee Ka4ecTBO BOABI?

Haubosee mporpecCMBHLEIMH CHCTEMAMH IOATIOTOBKH
ITHTHEBOH BOJBLI B HACTOAIILEe BpeMs ABJAKTCA 00paTHOOC-
MOTHYecKHe cucreMmbl. Bopa, mosyuaemas ¢ IIOMOIIBIO
TAKHX YCTAHOBOK, 00JaaeT NpeKpacHBEIMH BKYCOBBIMH
Ka4ecTBAMH M I10 CBOMM CBOMCTBAM OJIM3KA K TAJION JIeTHH-
KoBOH Boge. KiroueBoit MOMEHT TaK0#H CHCTEMBI— II0JIYIIPO-
HHUIlaeMas MeMOpaHa, OT KayecTBa M MaTepHasia KOTOpOi
3aBUCHUT CTENeHb OYMCTKH BOABI, mocTHrawiias 98-99%.
Ilna obecnieyeHH s HOPMAJIBHOM PaboTOCIIOCOGHOCTH CHCTe-
Ma KOMILIEKTYeTCH IpeIBapUTEeIbHBIMHA KaPTPHIMKHBIMU
(bubTPpaMu, HACOCOM H T. Ji. B 3aBUCHMOCTH OT [IapaMeTpPOB
HCXOJHOM BOJABLI. ¥ CTAHABJIHUBAKIOTCA TAKHE CHCTEMEI, KAK
IIPaBUJIO, HA KYXHEe H MCIOJb3YIOTCA TOJBKO IS IOJIyYe-
HHUSA BOJIbI, PACXOAYVEMOIl Ha IHIIEeBhIe IIeJIH.

Kax npoBoguTCA OMMCTKA BOJBI IO MeTOAY «00paTHO-
ro ocmoca»?

fIBmeHne ocMoca JIedKHT B OCHOBe 00OMeHA BeIIecTB
BCeX JKHBBIX OpraHMaMoB. Biaromapa eMy B KaKIVIiO
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JAHBYIO RJIETKY NOCTVIIAIOT NHTATEJIbHBIE BelecTBa H,

Hao00poOT, BBIBOAATCA HINaKku. B mpomecce obpaTrHOro

ocMoca BOJla U pacTBOPeHHbIe B HEH BelllecTBa pasieiis-
I0TCA HA MOJIEKYJIAPHOM YpPOBHE, IIPH 3TOM C OJHOIL CTO-
pPOHBI MeMOpaHbBI HAKANIJINBAETCS NPAKTHYECKH H/ealb-
HO YHCTafA BOJIa, a BCe 3arpA3HeHHUA OCTAKTCA 110 APYIYIO
ee cropony. Takum obpasom, obpaTHEIT ocMoc obecriedn-
BaeT ropasno 6ojiee BBICOKYI CTeNeHb OYHCTKH, 4YeM
OOJBIIMHCTBO TPAAUIHOHHLIX METOJ0B, OCHOBAHHBIX Ha
uapTpaMH MeXaHMYEeCKHX YACTHIL M agcopbuuu paga
BEIeCTB C MOMOIIbI0 AKTHBUPOBAHHOIO YIJIA.

B yem oTamuHe 06paTHOOCMOTHYECKOM BOJBI OT HC-
THIJIHPOBAHHOM ?

Ob6paTHoOCMOTHYECKAs BOJA He INpeTepreBaeT HHUKA-
KHX NpeBpalleHHi, HBMeHAIIHX ee CTPYKTYDPY (Hanmpu-
Mep, B nap u 00paTHO) H He NMOABepPraeTca BO3NeHCTBHIO
HHKaAKHX XHMHKAaTOB.

Kakor npuHumun meHcTBusa MeMmOpansl B ofpaTHO-
OCMOTHYECKOH cHcTeme?

Jra MemOpaHa NponycKaeT MOJEeKYJIbl M HOHEI OIlpeje-
JIEHHOT'O pasmepa, HO CIYXUT DapeepoM IJIA BellecTBa ¢
MOJeKynaMu OoasmIoro pasmepa. Takum odpasom, MoJe-
KYJIbl BOALI MMEIT BOBMOMHOCTE IPOHUKATE Yepe3 MeM-
Opany, a MOJIEKYJIbI PACTBOPEHHBIX B BOJle COJIeH — HeT.

Kaxume MHCTPYMEHTHI HeOOXOaOMMEBI JJf PeMOHTA
KpaHna?

W3 uHCTpYMEHTOR NMOHAZOOUTCA TOJBKO BOIOIPOBO/I-
HBIIl WM OOBIYHBIN PasBOAHOM KJKHOY, KOTOPBIM MOMKHO
OTBHHTHTH KpaH Jii00bIX pasmepos. UToOsl OCcTphIE HACEU-
KH He MOBPeIiIi XPOMHPOBAHHOE MOKPBLITHE, 00MOTA¥-
Te y3eJ KYCOYKOM MJIOTHOM TKaHH. Ec/in BepXHAA YacTh
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KpaHa He MOANAeTCH OTBHHUYMBAHHIO, TO HEODXOLHMMO
ceJaTh cJaeayiomee: oOMOTATh KpPAH TPAMNOYKOH H
IIOJIUTH CBEPXY ropsdeit Bonoii. Mau GeIBaeT NocTaTOYHO
3aKPYTHUTB EIlIe YyTh TYKe BePXHIOK YacTh KpaHa, 4To0bI
pasaenuThb obe pe3n0mI.

Kax ycrpasuTh Teuyb KpaHa?

B sToM ciaydae HAZO HNOMEHATH MNPOKJIAAKH MeXIy
OTBHHYMBAIOIIENCA BepXHeH 4YacThl0 KpaHa W Hemoj-
BH3XHO BMOHTHPOBAaHHEIM KopnycoMm. IIpe:xae Beero cle-
IyeT mepeKpeITh BoAy. Ilna aToro moBepHHTE A0 yIopa
oba BeHTHIA Ha Tpybax, MOJalOIMUX XOJOAHVIO U Iops-
YVI0 BOAY B KBAPTHDPY (0OBIYHO UX HASBLIBAIOT CTOSIKAMH).
CToAK MOXKeT HAXOJUTHCA B KyXHe, BAHHOW KOMHATe
niIH Tyanere. Boppemsa 3anacuTech HaOOpOM pasIHYHBIX
IPOKJAN0K ¥ YIJOTHUTENei, 4ToOOB MOXKHO OBLIO Ipo-
BECTH PEeMOHT B OAMH pabounii npueMm. ¥ anuTe cTapyo
IPOKJAJAKY, BCTABbTe HOBYI H NpPH HeOOXOAHMMOCTH
3aKpenuTe ee ¢ IOMOLIbIO F'AMKH.

I[Touemy rynuT Kpan?

Peun, pasymeeTcs, HAET O KpaHe ¢ Pe3MHOBOH mIpo-
KJIAJAKOH, HOCKOJLKY KPAHEI C KepaMHUYecKHUM H TedJIo-
HOBBIM 3al0opaMH He I'yaAaT. A HIVMHUT, KaK IpPaBHJO,
ocTpas BepXHAA KPOMKA pe3HHOBOHM MPOKJALKH.
Bubpupysa nox aeicTBHeM 00TeKaKIIUX BHXPEH BOJLI,
aTa KPOMKA CBHCTHT caMa ¥ IPHBOJUT B IBUKEeHHE BeCh
Kaanad. Ho He Bcerga Hy:XHO MEHATH BCIO NPOKJIAIKY.
IlyMm npexkparurcs, ecau o0pe3aTs ee BepxXHHe Kpasd.

W3 xaxkoi pe3suHBI MOKHO CALJATH NPOKJIATKY 7

PesnHoBasg npoKJajKa BOHONPOBOAHOTO KpaHA H3HA-
[IHBaeTcA HoJ[ JeMCTBHEM ropadel Boakl. Kpan HaunHa-
eT noxTekarb. CTOHMKHE NPOKJAJKH, CHYKallHe B He-
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C-KOJIBKO pas JoJblile 0OBIYHEIX, IOJYYAIOTCHA U3 CTAPOH
IMHHBI OT aBTOMOOMJIA MJAHM MoTomukJaa. Ilpokmagka

BBIpe3aeTcd H3 ODOKOBHHBI (TaM IIHHA TOHBIIE), IPOY-
HOCTh €M NPUAAIOT HUTH KOpaa. ¥ INTHHUTE CPOK CIY3KOBI
IPOKJagKH BOAONPOBOAHON0 KpaHa MOYXHO, U3rOTOBUB
NpoKJagKy B opme KoHyca. Ee BeIpe3awT M3 TBepAoi
pe3uHbl ¥ 00TAYNBAIOT HA HAMKIAYHOM Kpyre.

Kakne npokJaagKy B BOJAONPOBOJHBIX KPaHAX JIyYIlle—
Pe3HHOBHIE HJIH KepaMHiecKue?

HecomuenHO, KepamuuecKue. OHHM JONrOBeYHEH H
Ha/iesKHel pe3HHOBEIX, IO BO3JAEeHCTBHMEM MOTOKAa Hpo-
TeKaloIel BOALI He I'YAAT, He CBUCTAT, HO OYeHb Tpedo-
BaTeJIbHBI K Ka4YeCcTBY BoALl B TpyOe. Ecam Bojga comep-
JKHUT [IeCOK, PXKaBYMHY, HJI, YTO HEPEAKO CAYVYAETC s IIpH
yCTPOMCTBE BOJONPOBOAHOM CHCTEMBI B 3aropoaHOM
noMe, HeXHAA KepaMHMKa He BBIIEPKHUBAET TapaHTHIi-
HbIX CPOKOB CHAYXX0bl (4—9 JieT) U BHIXOAHUT U3 CTPOA
paHblIe BpeMeHH. B aToM caydae BBIXOJ OAHH— HAJIO
yCTaHABJMUBATEL (DUIABLTPEI IPH BXOJAE BOALI B KBAPTHPY.

Kakue cMeCHTe M CYATAIOTCH JIYIIIHMHE ?

OnHO3HAYHO OTBETHTH HA [AHHBIM BOIPOC CJIOMKHO.
Ceituac nuaupyomnee MNOJ0KEeHHEe HA PBIHKE 3aHHMAET
NPOAVKIMA ABYX KpynHeHmux pupM— GUHCKOI KoMIia-
aun «Oras» u Hemenkoit «Hansgrohe». B duHcKHX
MU3JIeJTUAX ONTUMAJIBLHBIM 00pasoM couyeTalTcA KaYeCcTBO
u neda. HexkoTopble M3 3THX CMeCHTeJeil OCHAIleHEI
BCTPpOeHHBIM GuabTpoM, apyrue, Hanpumep «Oras
Optima», cMAryaoT NOCJaeACTBUA Nepenaia TeMIIepaTyp
¥ Hanopa BoAbl. KcTaTH, YCTaHOBJAEHHBIM B HUX CIIEI[H-
aJIbHBIH KJANaH NPenaTCTBYeT AeHCTBHIO PACTBOPEHHOM
ussecT. Ecth OeckoHTaKkTHRIE Mofiesin «Oras Electra».
[Tomumo TeMIlepaTypsl, OHH CIIOCOOHEI KOHTPOJUPOBATE
pacxoyn Boawl. Haubonee poporme Momenyd cMmecHTeJe
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cHabyKeHBl NVJIbTOM - AMCTAHIMOHHOIO VIPABJIEHUA,
KOTOPBIM IIO3BOJIAT HA PACCTOAHHHM YCTAHOBHTHL HaMO0O-
Jee NpeanodYTATENbHBIN PeXUM TeMIIepaTypsl BOJLI.

B ueM oTanuHTeNbHAA OCOOEHHOCTH CMeCHTeJeH
tbupmser «Hansgrohe»?

Canrexnuka Hemenkoil komnmanum <«Hansgrohe» He
TOJBKO HauboJiee MpoYHAS, HO U UMeeT OpUIHHAJBHEIE
KOHCTPYKTHBHEIE 0cODeHHOCTH. Tak, B OJHOPBIYAMHOM
CMeCHTeJIe B 30HY NPOIYyCKa BOALI BMOHTHPOBAHA IIAPO-
Bafd TI'HMJb3a, CMAryawniad yAapHBIH HAIOP CTPYH.
PasHooOpasHble AVIIeBble HACAAKH — MIPOCTO HaXOAKa
nJas Jo0uTeNled NMOHEXHThCA mon ayuiem. Cmecurens
criocobeH BHIZATH OOBIYHBIM HOMKAb, MATKHH JIMBEHb,
OVpasmui moToOK, OoDOrameHHBIH KHCJIOPOAOM, CTPYH
KOJbIAMH M ruxgpomaccak. Cpeau BcexX 9THX IIPHCIIO-
cobJIeHHH ecTh JaxKe HacaaKa IJid peryjupoBaHHA JKecCT-
KOCTH BOJEL. :

Kakue dpopMBl COBpEMEHHBIX CMECHTEJIeH CUYHTAITCH
MOJIHBIMH T

« XOpOLIHM TOHOM#» CErojHs CTajl0 MHHHMAJBHOE
MCIIOJIB30BAHHE 3ePKANIBHO DJlecTANIero XxpomMa, KJiaaccH-
YeCKYH PYYKY BRITECHSAET CTeKJAHHBIM OBaJl.
Jlakoru4uHBIe 10 (bopMe CMEeCHTeIH JIJIA AVIIA U PAKOBH-
HBI HTAJIBAHCKOH (pupMEl « Bilongo» — muniHee ToMy HOJ-
TBepxAeHne. BripoueM, Tak ke, KaKk A B ofiexae, Mebe-
JIH, MHTephepe XHWJIbsf, AU3alH CMecHTeNell CceromHs
BecbMa paszHooOpaseH. A IOCKOJBKY B0300J1aJajio MHe-
HUEe, UYTO arperaTsl, MMemIHe X0JOAHbIe HHAYCTPUAJb-
HBIe (hopMBl, KaK OBl HM OBLIM (PYHKIIMOHAJBHO COBep-
IIeHHBI, IIa3 He JIACKAIOT, TO HEKOTOPhIe MO/Ie/ I KOMIIa-
HUH «Intermedian» (Pparunsa) craau HaTOMHUHATE dJia-
KOHBI JOPOrod map@oMepHH H CJIHBATHCA C KOCMETH-
KOM, HaxogAmencA B BaHHoH. CMmecuTenn oT «Jean
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Ceaude Delpine» — aTo BooOmie ckopee npeaMeTsl POCKO-
M, yeM caHTexXxHHKH. OHM BBIIOJHEHEBI U3 30JI0Ta, XPY-

cTasisa ¥ Jake PeJKHX IOpOJ ApeBecHHBI. B pesyiabrare

IONYYaTCH MNOHACTOAIIIEMY 9KCKJH3HBHEIE BEIOIH.

[louemy Ha HameM phIHKEe NOYTH HET AHIIMHCKOH
C2HTeXHHKH?

Ieyio B ToM, 4TO B AHI'IMM TAKOE MOHATHE KaK CMeCcH-
TeJb BoODOIIe orcyreTByeT. TpafuIIHOHHBIMH ABJISIOTCA
OTAeJIbHBIE KPDaHBI AJIs ropsaAYe ¥ X0J0AHOM Boasl. Boxy
CMEIIUBAIOT B 3aKPHITOIl pAKOBHHE, 4 3aTeM YMEIBAIOT-
ca. Ho gisa Tex, KTo xoTrey 06 HMeTh JOOPOTHYIO M TPOY-
HYI BeNllb, HEKOTOpLIe AHIJIHIHCKHe MOJeJH BIIOJHE

MOAOUAYT.

Kak pacno3zsars KHTAHCKHH CMeCHTe b7

IIpesxae Bcero, mo mMacce ¥ neHe. KMTainsl MIHPOKO
HCHOJB3YIOT JOCTHMKEHHUA NOPOIIKOBOM METAJIIYPrHHA M
OYeHb YaCcTO NPUMEeHHAT IJIACTMACCY H AJIOMHHHEBYIO
nyapy. B Jayumem ciaydae HCHOJB3YeTCS MAaTepHa
«3aMaK»— CILIAB IUHKA, ATIOMHUHNAA, cTand 1 Ha 7T-10%
narysu. EcrecTBeHHO, IeHBI HA TAKHE CMEeCHTeH HeBhI-
COKHM, O TapaHTHAX M CPOKAX MX CJHYXKObI BoOOHmIE He
MOKeT OBITh M peyH.

Yro HeoOxoaMMO A HCIPAaBHOM paboTsl cMecHTena?

Iiia paborsl cMmecuTeneii, 0cOGEHHO JOPOrOCTOSAIIUX,
CIeHaJHCTHI PEKOMEHAYIOT CTABUTH MeXaHu4JecKHe (cer-
yaTele) GUunaeTpEl rpy0oit ouncTKi. OHM HCKJIIOYAKOT IIoNa-
JaHue NNOCTOPOHHUX BKJKYEHHH B MeXaHU3M CMEeCHTe I,

Y10 npexcTaBiaaioT co00i 3IeKTPOHHBIE CMECHTeIH T

HecmoTpa Ha IIMPOKO paclnpocTpaHeHHOe MHeHHe,
970 2T0 M300peTeHHe NPHMEHMMO JHIIL B O0IIecTBeH-
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D

HBEIX MECTax, OHO nojoimer H ajada goma. Kopnye kpaHa
TAKOI'0 CMEeCHTeJIA BHeIIHe NPAKTHYeCKH HUu4YeM He OTJIH-
gaeTcsa OT 00BIYHOro oJHOpEIYarosoro. TonbKo cam
pBEIYAr OTCYTCTBYET. 3aTO HA KOpIyce ecTh HeDOJILIIOoH
9KpaH, 3a KOTOPHLIM yCTAHOBJIEH HH(MPAKPACHBIN JaTUHK
¢ NOCTOSHHBIM H3JIVYeHHEeM, KOTOPHIH pearupyer Ha
a1000e ABHIKEeHHe B «II0Jie 3peHusas» (oTosjIeMeHTa.
A emie B KOpIyce eCcTh «I'HE3/[0» AJA DaTapeMKH, IUTAaI0-
el 3JIeKTPOHHOe ycTpoicTBo. CMecHTeNb AeHCTByeT
CJeAVIOIMHEM 00pasoM: KaK TOJNBKO PYKa npubiu:xaercs
K KpaHy, Jy4 IOJlaeT CHrHAJI B 3JIEKTPOHHOE YCTPOHCTBO,
KOTOPOE MOMEHTAaJbHO «cooDpajkaeT», 4TO IOpa BKJIIO-
gaTk BoAy. CrouT yOpaTh pYKH — BOJia IepecTaeT Tedb.

Kax 3JeKTPOHHBIN CMECHTe]b PeryJHpyeT TeMmepa-
TYPY BOABI?

IleiicTBUTEILHO, KAK YCTAHOBHUTHL TpebyemMyio TeMIie-
paTypy BOJAEI, €CJH HET HHM phiuara, HH peryJupyiomux
BeHTHJelH! Bo-nepévix, eCTh 3JIeKTPOHHLIE CMECHTENH,
HA KOPOyCe KOTOPEIX HMEeeTCA CHelUalbHbIN PEIYasKokK,
KOTOpBIM HaseBawT «baHTHKOM». C ero momMombpi0 H
peryaimpyerca reMmueparypa. Bo-emopsix, eCTh CMeCHTe-
JI¥, B KOpIyce KOTOPBIX cpasy (n1mbo Ha 3aBoje, 1ubo npu
YCTAHOBKE) BBICTABJIAETCA OlpefielIeHHAs TeMIeparypa.
Taxkue cMeCHTEIM MOHTHPYIOT B ODII[eCTBEHHEIX MeCcTax.
B-mpembux, ecTb KpaHbl, CIOCODHBIE CAMOCTOATEIBHO
nmogorpesath Boxy. CoOCTBEeHHO, 9TO Haxce He CMEeCHUTeJIH,
a repmocTaTsl. Takoil KpaH MOKeT BBIIATH BOAY Ji000I
3a/laHHOM TeMIlepaTypHl.

Kak ycramaBiamBaeTcsa TeMmneparypa BOAbI B 3JIeK-
TPOHHBIX CMECHTeJIAX T

Ha py4ke 3aOpHOr0 BEHTHJIA NPHUCYTCTBYET KJIABHIIA
¢ KpPacHOM MeTKOM— 9TO IepBad CTYHOeHb 3allMThl OT
oxora. [ToeepHYB pYUYKY A0 yIopa, AOCTUraeTcsa TeMile-
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parypa 38 'C. Ecnu HeoOxXoguma TeMIlepaTypa BhIIIe,
HaZ0 HaKaTh HaA KJAaBHINY ¢ KPACHOII MEeTKOH M IoBep-
HYTh PYYKY naibnie. Ha saBose repmocTaT HacTpauBaer-
ca Ha Temneparypy 38 'C npu gasienun 3 6ap ropaueit
1 XonoaHoM Boasl. Ilpu yeTraHOBKE TepMocTaT HEOGXOMH-
MO [epeHacCTPOHTh, T. K. YCIOBHA 3KCIUIVATAIIMH, KAK
IIPaBHJIO, AaJIeKH OT HeaJbHBIX.

Jlerko 1M OTPeMOHTHPOBATH 3JEeKTPOHHBIE CMECH-
TeJau?

Mexanuyeckas 9acTh CMeCHTeJeil COBePIIeHHO TAKas
e, KaK M y TpaguIMOHHBIX npubopoB. PeMoHT 3jek-
TPOHHOH K€ YaCTH CBOAHUTCA JIHUINIb K 3aMeHe 3JIEMEeHTOB
nUTaHUA. [ 9TOro 10CTaTO4YHO OTKPBITEH CHEHATBHY IO
KPBIIIeYKY (Kak Ha Jiio60oM GBITOBOM MyJIBTE AUCTAHIIH-
OHHOI'O yIIpaBJIeHUA), BEIHYTH CTAPYIO aTapeiKy # Bera-
BUTh HOBYIO. OKoIIeYK0 HHPPaAKPacHOI'0 H3IydaTess
abcoJsroTHO He «DoMTCA» BOALI. EXMHCTBEHHOE, YTO Heii-
CTBHTEJIBHO MOXKET CKas3aThCs He Jy4YmuM obpazom,
[Ipu4YeM Jajke He HA HH()PaAKpPaCHOM JATYHUKeE, 4 HA CAMOM
KpaHe,— Ka4decTBO Hame# Boasl. Ilosromy ayume zapa-
Hee MOCTABUTh 3alfUTHBIE (DUJIBTPBI, YTOOLI BHYTPL HE
[onmajgany p:KaBuMHA M M3BeCTh. Bece' cMecHTeNd «IHTAa-
IoTcA» OT 9-BoNbTOBOM Oarapeiikm Tuna «Kpomas mianm
«Kopyaa». Taxoii 6Garapeiikm xsatraer Ha 200-
300 TeICAY BKJIOYEHHH-BHIKIIOYEHU, HIn Ha 2—3 roja.

Kaxk penaxrcs cKpsIThIe cMecHTean?

Ceifyac BXOAMT B MOy yOUpAaTh BCe KOMMYHHKAIIUH B
cTeHy. B HeKOTOpEIX cayyasx BMECTO TOro, 94TOOBI HOJI-
OHTE CTeHy, MOCTYNAOT NPOLIe; CTPOAT JErkyio Imepero-
DOAKY, 3a KOTOPYIO ONpAYYT TPyObI, IIOABOJAKY U CMECH-
TeJb, TAK YTO M3 CTE€HbI «PACTYT» TOJBKCO DYKOATKM
PeryJIUPOBKH HAIoOpa, TeMOepaTyphbl BONLI U U3JIUB CMe-
cuTend. Ho 3To uMeeT CMBICH IeaTh TOABKO B TOM CJIV-

266

CoBpemeHHbIE CHCTEMbI BOAOCHaOXeHNS

yae, ecJi Vv Bac OoabIIas TyajeTHad KOMHATA U MOMHO
[I0XePTBOBATEH IPOCTPAHCTBOM PAJH KPACOTHI.

Kax oTpeMOHTHPOBATSE Ce/1J10 BOJXONPOBOIHOr0 Kpana?

Hepenxo npuymHON Tedd BOAONPOBOAHOI'0O KpaHa
ABAAIOTCA PAKOBHHBI WJIM M3HOC ero ceana. IIpoanurs
CpoK chy:kO0Bl KpaHa NOMOKET HeCJOXKHas onepamnusd:
HaKJelTe HA TOJIOBKY 00JiTa BONOCTOHKYIO IMKYPKY,
saxMuATe OOJIT B mMATPOH PYYHOH Jpenu, a 3aTeM IIpo-
mandvyiaTe cepyio kpaga. Ilocae aToro ou Oyxer AedcTBO-
BATH He Xy:Ke HOBOro. Mo)XHO OTPeMOHTHDPOBATE KpaH
M TAK: PACCBEPJIHTHL CeIJI0 ¥ 3allpeccoBaThH (MJIM IOCTa-
BHTH HA KPacKe) B HEro JJATYHHYIO BTyJaKy. MoxHo noery-
ouTsk ¥ Tak. Cemno zaummiaror Ao Oaecka, 3abuBaioT B
OTBEPCTHE KJanaHa AepeBAHHYI0 BCTABKY, IOCJe 4Yero
3aJINBAIOT JeheKTHOe MEeCcTO PACILIABIeHHBIM OJIOBOM.

Kax 3aMeHHTH VILIOTHHTEJb HA HOKKe MOBOPOTHOIO
KpaHa?

3aMeHa yminoTHUTENd (VIUIOTHAKIOIIErO KOJbIla) Ha
HOYKKe NOBOPOTHOI'O KpaHa WX Ha TapeJKe KJIallaHa aABJIA-
eTCHa OTHOCHTEJBLHO MPOCTHIM AejoM. Eciau yCTAHOBJIEHO
KOJABIO ¥3 (ubOpoMaTepuaa, BBIJAEPKHBAIOIEr0 00Jb-
VIO MEXaHHYECK VIO HArpys3Ky, TO CO BpeMeHeM OHO TaKke
u3HAIMHUBAeTCH. YTo0RI TOMEHATE (DUOPOBOE KOJMLINO, HAJIO
oTcoequHHUTE MydTy nepebpoca Ha HOMKKe IIOBOPOTHOTIO
KpaHa, BEITAIUTE HAXOAANIHICH 0/ HUM YILUIOTHUTEIb U
3aMeHHUTH ero HOBHIM. Ilepen aTuM He obazaTenbHO TIEpe-
KPBIBATH BOAY HA CTOAKE WM B MOABAJIE: IIPH 3aKPbITOM
KpaHe 1ocJjie orcoeguHesns MmydTel nepebpoca u3 noBOpoOT-
HOM0 KpaHa BBITEKAIOT JHIIL HeOONbIIHe KallIi BOJMI.
Ecau npu noga4de BOALI OHA NOABJAETCHA H HA HO¥KE IIOBO-
POTHOI'O KpaHa, 3TO YKa3kiBaeT HA HEeHCIPAaBHOCTb YILIOT-
aurensi. Ho ciaenyer nmoMHHTH, 4TO0 Mydra mepebpoca
MOKeT OCJIA0HYTEH H3-3a YACTHIX IIOBOPOTOB KPaHa.
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Celiuac momynspHsl BamHbI M3 Mpamopa. YTo OHM
npeacTaBiaaioT coboii?

OBHu M3roTOBJIEHBI U3 JUTHEBOIO MpaMopa. JTo MaTe-
pHaJi, KOTOPBIA COXpaHAeT BCe CBOMCTBA HATYPAJIbHOTO
KaMH#A, HO (B OTJIMYHEe OT HEro) He I'MIPOCKONNYEH (He
BIUTBIBAET B cebs BOAY) M, clefoBaTeNbHO, ABJISETCH
HAeaNIbHBIM MaTepHUAaJIOM JJA BAHHOM KOMHATEI: CTOEK
K HCTHPaAHHIO, He OOHTCH ropAdYero, MMeeT BBICOKHE
aHTUOAKTEepHANbHBEIe XapakTepucTuku. IlosHOE oTCyT-
CTBH€ BUOpANMM NIPHU HANIOJHEHUH BAHHEI, 4 TAKIKe IIPO-
CTOTa B YCTAHOBKE, BBITOJHO OTJIHYAIOT JHUTHEBOH Mpa-
MOp OT APYTruX MaTepHaoB. Takasa BaHHA XOPOIIO Aep-
JKHUT TEILNO, ¥ BOJIa B Hell (B OTIHYHME OT YYTYHHOI) I0JIT0
He ocThIBaeT. MHCTHTYTOM IHrHeHbI MMeHH DpHCMAaHA
u HUH canTexHHKH OBLIM NpPOBEJEeHBI HCCIENOBAHMS
Ha COOTBETCTBHE HOBOI'O MaTrepuayia TpeboBaHuaM,
NpeAbABIAEMBIM K CAHTEXHHYECKHM H3AeJHUAM
H JIeKOpaTHBHO-OTAENOYHBIM »syeMeHTaM. O6pasen
BAHHEI M3 JHTHEBOr0 MpaMopa IonepeMeHHO oOJHBAIH
TO KHIIATKOM, TO 3aMOPaXUBAJH, MOTPYKAJH B KHCJIOTY
U INeJIOYH, POHANH Ha OeroHHBIM mon. HarypasrsHbrii
MpaMop He BEIZIePIKaJ Obl U NeCATON JOJH 3TUX «Myde-
HAM». JIUTheBOH MpaMoOp MOKHO CBEpJIHTH, IHIIHTD,
HapesaThk pe3n0y; M JaKe IPH 3TOM OH He PACKOJIeTCA U
He TPecHer.

Yro npencrasiaser co6oii akpuaosas BanHa?

B nmociennee Bpemsa Bce Gosiboiee pacnpocTpaHeHue
nonyyaer HoBaA JJsa PoccuuM TeXHOJOrHA pPeMOHTA
OBITOBEIX BAHH, OCHOBAHHAA HA BCTABKE B YYT'YHHYIO
BAHHY BKJIAJBIIIA, H3TOTOBJIEHHOTO H3 CAHTEXHUYECKO-
ro akpuia. Axpua (DOIMMeTHJIMETaAKPHJIAT) — 3TO
NOoJIUMep, UCHOABIVIIMUHCS ONA U3roTOBJIeHHS OBITO-
BOIl TeXHMKH (9JI€KTPOYAHHMKOB, KYXOHHBIX KOoMOaii-
HOB U T. A.). Ilpu HoBOM npocToM U 3dhdeKTUBHOM cIiO-

S
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cobe peMOHTA JIMIEBHIX NMOBEPXHOCTEH BAHH W APYIHX
CAHTeXHHYECKHX H3JeJIHM B PEeMOHTHPYEMYI0 BaHHY
MOHTHPYETCH C MOMOIIbI0 CHENHAJbHOM ABYXKOMIIO-
HEeHTHOM IIeHbI ee TOUHAA KOIHUA, H3rOTOBJIEHHAA MEeTO-
JI0OM BAKYYMHOI'0 (DOPMOBAHUA U3 JUTHEBOI'O CAHTEXHH-
yecKoro akpmuJja. ToJuHA yCTaHABJIMBAEMOIro BKJIA-
neimra cocraBiager 5—7 mMm. Taxoit crmocod, H3BeCTHHIM
0 HA3BAHUEeM «BAHHA B BAHHY», IIMPOKO IPUMEHAET-
cA B crpanax 3anaaHoii Esponsl. B Poccuu Xe HOBBIHN
MeTOJ, PeMOHTA UYT'YHHBIX BAHH OCBOeH B KoHIle 1997
roaa HeMenkoi upmoit «I'aiic», Korga OslyIa MylieHa B
9KCILJIYATAINI0 ABTOMATH3NPOBaHHAA YCTAHOBKA BaKy-
YMHOTO (pOpMOBaHHUA.

IToKpBITHE MAJIAMH CTAPHIX BAHH — JTO HAJeXKHAHA
3amMTa OT H3HOoCcA T

Tem, KTO cobupaercs 00HOBHThH BAHHY, IOKDHIB ee
OMAJbI0, SKCIEPTHI COBETYIOT He cIelluTh. [lejio B TOM,
YTO BMATB— T 00KUTOBOE IMOKPLITHE, IIPeBpalaIilee-
¢ B CTEKJIOBHJHOE BeIlecTBO npu Temieparype +800—
900 °C. Taxyo 3MaJib MOKHO HOJYYHATH TOJIBKO B 3aBOJ-
CKHX VYCJIOBHAX, M HOBBIe BAHHLI IOKPBITHBI HMEHHO
TAKUM BemecTBOM. Bee ocrajibHBIE MOKPBITHA, HCIOJb-
3VIOM[HecH AJIsl pecTaBpaiiy 3MaJjieBoro cJjIosd, NpeJacTas-

. nsr0T co60if POCTO KPACKY TMOBBINIEHHOH MeXaHHUe-

CKOM IIPOYHOCTH B BOAOCTOMKOCTH, KOTODBIE JOCTUTAIOT-
¢ 3a CYeT MOJIMMepPHOro cBA3yomero. Takue NOKPBITHA
He ABJAIOTCH AOJIOBeYHBIMM, OHH IIOCTEIIeHHO pa3spy-

IAOTCA IIOJ BO3JEHCTBHEM MOKIIMX M YHCTANDMX
CpejiCTB.
Kakxpe THIIBI pAKOBHH Npe/jiaraeT CeroJHs PhIHOK?

Kak npaBujio, uX BeIOOp orpaHuYeH TpeMA BapHaHTa-

 mu. [lepBBIii— 9TO PAKOBMHA-KOHCOJb, NIPAKPEILIeHHAA

K CTeHe ¢ mMoMoIIs KpoHmiTeiiHos. IIlpasaa, aTor Bapu-
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aHT, MPAKTUYEeCKH BCeM 3HAKOMEIM C JIeTCTBa, Telephb
obperaeT HOBEIe, OpUrHHANBHEIE (hopmbl. Bropoii Bapu-
AHT — TAK HA3LIBAEMBLIH «TIOJIBNIAH», TO €CTh PAKOBHHA
Ha Hore (mbefecraje), 3aKphiBAOIIEe KOMMYHHKAIIHH—
uMeeT ceifuac mupoyaiinee pacnpocTpaHeHue, X0TH ero
HA4YaJl BEITECHATH TPEeTHH BADHAHT — PAKOBHHA, BCTPOEH-
Hafd B CTOJ WJIH KOMOJ (2TOT THII pAKOBHUH TaK U HAa3bIBAa-
eTcsd — BCTpauBaeMele): HacTo Takoe coopyKeHHe nIpoja-
eTcsd B KOMILIEKTe ¢ 3epkanoMm. B Hapoge y:ke MpO4YHO
3aKpenujoch ero Ha3BaHHue « MOMJAOABIP» .

H3 xakoro MaTrepHaja H3roTaBJUuBaIOTCH TYyMOBI s
«MOMIOABIPOB» 7

H3 BogocToiikoit [IBII nan MII® ¢ pasnuyHON HAPYK-
HOM oTHeNnKOM. JINIIE B O4eHb JOPOTHX BAPDHAHTAaX BCTpe-
yaeTcs MOJACTOJIbLE U3 JepeBa co ClleHaNIbHOM BOLOOTTAI-
KHBAKOINel nmponuTKoil. MHOrHe «MOMIOABIPEI» MMEKT
CTOJIEIIHUIEI U3 MOJUPOBAHHOTO MpaMopa, OT KadecTBa
H COpPTa KOTOPOro BO MHOI'OM 3aBHCHT IleHA Ha 9TO H3[e-
JHe.

0 gem cnexyer NOMHHTSL, Npuobperasa yauTas?

Karxaplii yHUTA3 B CBOEM OCHOBAHHMH MMeeT OTBEePCTHA
IJA TOCJeAVIOIIero 3aKpelJIeHHA ero K IIoJdy.
CaHTexHHMKA HaJeKHOI'0 KAYecTBa M COJTUAHBIX IPOU3BO-
KHATeJell, KaK IpaBuJIO, elle IPHU BEIX0Je ¢ 3aB0Ja KOMII-
JeKTyeTca HeoOXOAMMOH A SKCILIVATAIIMM apMary-
poii, cugeHbeM u T. 4. Ha uro cirexyer obpaTurs BHUMA-
Hue? Illypyuosl AOJKHBI HMETh AHTHKOPPO3HIMHOE
OOKPBITHE, B IPOTHBHOM CJIy4ae cO BpeMeHeM B MecTax
KpeIJIeHHA H HeIoCcpeACTBeHHO Ha caH(pasaHce OyayT
NOABJIATHCA PiKaBble NATHA. B KOMILIEKT Kpeneka 00s-
3aTeJILHO AOJIKHBI BXOAUTH MIANOBI U3 IJIACTMACCH] HJIH
NOJIMATHIIeEHA, KOTOpPhIe MPH 3aBHHYMBAHHMH MIypyIOa
IpelOXPAHAT KepaMHKY OT TPeIlUHBI.
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Kax ycTaHOBHTH YHHTA3?

B MeTKax, IpeJBapUTelbHO HAHECEHHBIX B MOTY (pas-
METKY IPOM3BOAAT 10 OTBEPCTHAM B OCHOBAHMM yHHUTA-
3a), BHICBEDIMBAIOT Ipejbio OTBEPCTUsA, B KOTOPBIE ycTa-
HABJIMBAIOT PACIIUPAIOIIHECH WIH NYCTOTEJIBIE modensd.
3aTeM pPaBHOMEPHO BBOPAaYMBAIOT B mobensd LIYPYOEL C
OBYMA NOAKJAJHBIMH maibaMy M3 CTAJH H LJIaCTMAaCChI
0 TeX Mop, TOKa YHUTa3 He OyjeT HaJeXKHO 3a(puKCHPO-
pad. EcTh Apyrue BapUaHThHI: 3aKpellIeHre Ha [ePeBAH-
HYI0 focky ( «Tadry»), yCTAHOBKA MOCTAMEHTA YHHT&:EE.
Ha [eMeHTHBIIl pacTBOpP MM MPHKJIeHBaHHE OIIOPHOM
YacTH YHUTA3a HEeNOCPeACTBEeHHO K MOJY.

Y10 mpeacTaBaAIoT c060il HACTeHHbIE YHHTA35I?

VHHTa3sl 1Jid HACTEHHOTO MOHTAXa Bcerja HMeT
oTHesbHBIE DAYOK M MOJN0H, IPpHYEeM fa4doK BCTpAMBAET-
¢S B CTEHY, Ha IOBEPXHOCTh KOTOPOH BBIBOJUTCHA TOJBKO
KHOMKA cJiuBa. Bo3aMOKHA COBpeMeHHads KOHCTPYyKIHA
6e30aUKOBOT0 VHATA3A, T/ie CIMBHOE YCTPOMCTBO OJCOe-
nIUHAeTCA HelocpeACTBeHHO K TpyHaM IMofavHu XO0JOJHOK
Boxbl. MOHTaXK NMOABECHBIX CHCTEM CO BCTPOEHHBIMHA bau-
KAaM#A WM CKPBITEIM MOHTaXXOM CJIHBHOTO yCTPOMCTBA
crefyeT NOBEPHTH NPOPecCHOHANBHOMY MAacTepy.
HecMoTpsA Ha IPOCTOTY MOHTa)a, eC/IH AOMYCTHTD JAMKE
MaJIeiinne HeTOYHOCT #, YCTPOCTBO ToTeueT, PasinuHbIe
TUNB VHUTA30B MOT'YT KOMILJIEKTOBATHECA CHIACHHAMI C
KpbImKoi. Mozenu ca0KHOM (POPMBI KOMILIEKTYIOTCH
VHUKAJIBHBIMA CHICHUAMH, 3aMEHUTH KOTOPEIEé MOKHO,
TOJBKO KVIIUB CHIEeHHEe OT KOHKPEeTHOM MOJeJiH.

Yo npeacTaRaneT codoi 3aCTeHHbIH cMBIBHOM 0a40K?

KoHCcTpyKIIHA MaJIo YeM IIOX03Ka Ha Hall NPUBBIYHBIH
daancoBBI 0a4doK. Bo-nepévix, CAEJAH DayoK He M3
dasHCca, & U3 CYNEPIPOYHOTO NOJINDTHICHA. Bo-emopbix,
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ero AeJaloT coBceM Apyroi popmel. OH CKOpee MOX0K Ha
KaHHUCTPY, HO caMoe rjaBHoe, OH paboTaeT COBepIIeHHO
fecrymuO0. BeTpoerHbIe DauKky OBIBAIOT ABYX BHAOB: LIS
HANoOJIbHBIX (0e3 MOHTAXHOH paMbl) H TOABECHBIX
(c MoHTaXKXHOI paMoii) yHuTa308. Bauok A4 HAMOJBHBIX
YVHUTA30B— 5T0, COOCTBEHHO, TOJBKO IIJIACTHKOBBIM KOP-
oyc, K KOTOPOMY MNpHJaraercd KOMILIEKT KpeIlleHHH
K creHe. Tax, Hampumep, mBelnapckasa Gdupma
«I'ebeput» (Geberit) npepnaraer B KauecTse KpelJieHUA
JBe cTajbHBIe NepdopupoBaHHEIe IIACTHHEI. CHapyxu
Takue 6auku (1 y dupmel «I'pos», u y pupmsel «ebepurs»)
HMEHT [NeHOIJIACTOBOE IMOKPBITHE, IpeJoXpaHAIlee
OT KOHJeHcaTa M o0OecrneywBamINee 3BYKOH30JAIHIO.
Or 6auka oTX0AUT OTBOAHOM NATPYOOK, KOTOPHIH COeNH-
HAETCA ¢ YHUTA30M M BHU3Y uarubaercsa Ha 90°. ITocue
OKOHYATEJBLHOI'0 MOHTAMA KOHCTPYKIIMH HA CTeHe 0CTa-
eTcAd TOJBKO KHOIIKAa, KOoTopad JHIIL M HAIIOMHHAaeT
O CYIIeCTBOBAHHH CMEIBHOrO 6auKa.

B yem 0CO0eHHOCTF MMIIOPTHBIX CMBIBHBIX 0AaYKOB
IJIsl YHUTA30B7

CoBpemMeHHBIe 3apy0erxyble MOAENH CHAOKAOTCHA
ABOHMHON KHONKOM cauBa. PaccurTaHbl HA JBa peXHUMA:
cTaHAApPTHBIN (6 Miau 4 5, B 3aBHCHUMOCTH OT MOJIEJIH)
4 SKOHOMHYHBIN (3 uau 2 a). Ha nagsaseiili MOMEHT, OKAa
B HallHX IOPOJACKHX KBApTHpax elle He YCTAHOBJIEHBI
CYETUYHMKH pacxoja BOJbl, 3Ta (DYHKIUA ABJIAETCH aKTy-
AJIBHOM TOJBKO JJIS BJaJeJbIeB YACTHEIX JOMORB C ABTO-
HOMHOM CHCTeMO# BOJOCHAOKeHHHA, IZle NPUXOAUTCH
9KOHOMHTE BOAY. Mo)XeT BOBHMKHYTH BOIIPOC, KAKHM e
oOpa3om Bcero 2 nuTpa BOALI CMBIBAIOT yHHTa3. [leio
B TOM, 4YTO HA BeIXOAe 0auKa YCTAHOBJIeH IIHEK (Kak
y MAcopyOkH), Oarogapsa yeMy BoJa He IIPOCTO IAHaer
BHH3, HO ¥ oOpeTaeT BpaliarejbHOe JBHKeHUEe U JOIO0JI-
HHUTEJBHYIO MOIOIIVIO CIIOCOOHOCTD.
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~ A xaxk peMOHTHpPOBATH 0a4Y0K, eCJIH OH BCTPOeH
. B cTeny”’

- Creny pasbupates He npujerca. M coBceM He noTomy,

- uTO 3TH DAYKH HE JIOMAIOTCA. Pano uiy mo3gHO MMPUAET-

- ¢ YMHUTH U uX. Jleg0 B APDyromM: BHYTPH TaKoH Oavok

yerpoeH uHave. Her HM pe3awHOBBIX I'DYIN, HU 3apiKaB-

. IeHHBIX IIPOBOJIOK, 4 CTOUT BHYTPH BCTPOEHHOTrO Dauka
. fnok — caumBHOe yerpoiictBo. M Oosblne HHYErO.
. CoOTBeTCTBEHHO, BBHIITH M3 CTPOA MOKET TOJNBKO 3TOT
. 6iok. OH JIerKo ¥ IPOCTO BEIHUMAaeTcd Yepes OTBepcTHe
. IIA KHOIKH BcTpoeHHOoro dauxa. IIpome rosops, eciim
YTO-TO NMPOMIONLI0, HYXHO CHATHL KHOIKY M 4Yepe3 3TO
_oTBepcTHe PYKOIi gocraTh 6;10K. Ho, uTo camoe riaaBHoe,
' @ocJie PeMOHTAa JAeTajb IPOCTO ONmycKaeTca 00paTHO.
 Hukaxoro AONOJHHUTEJBHOT'O MOHTa)ka He Tpebyercs.
' Ilpu yeraHOBKE BCTPOEHHOrO DauKa HY»KHO 0043aTeIbHO
' craBuTh GuaLTpl. X, KCTaTH, ClIENHATUCTEI COBETYIOT
- 00sg3aTeIbHO MCIOJIB30BATH IIPH 3KCILIyaTanuu J0boM
. MMIIOPTHOI CAHTEXHUKH.

. Yo 3T0 3a CMBIBHOM 0auoK, BeJIJHUYMHOH ¢ OaHRKY
- u3-moj nmuBa?

CucreMa Has3blBaeTCd «IPVKIINIINJIEep», UTO B IepeBojie
¢ HEMEIIKOI'0o 0O3HadaeT «Ha’KHMHOH cnyck». Ee MOMKHO
YCTAHOBHTL B TpPeX BapHAaHTAX: BMYpPOBAaTH B CTEHY,
COPATATH 3a NeperopogKy MM I[IOABEeCHTh Ha CTeHY.
Ecaim mozens moraiiHas, TO HA CTeHe HAJ| YHHTa30M
' BHCHT TOJIBKO CIIYCKHAA KHONKA-KJIaBUIIA. BrayTpu Kop-
'-_ Iyca CMBIBHOI'0O YCTPOMCTBA HAXOLATCA HCIOJHHTENb-
. Hble MeXaHU3MbI, KOTOPbI€ H OCYIIEeCTBAAIT NPONeAypPY
- cauBa. KapTpupk fenuT MUJIMHAP Ha ABa OTCEKa — BepX-
Hui ¥ HrokHAN. IIpn BaxkaTun CIYCKHOM KJIABHMIIH CO-
graeTcs pasHHUIA AABJEHHH B 3THX OTcekax. Mexny
. HIMH eCcTh neperopoaka (membpaHa) ¢ MajleHBKHM OTBeD-
' CTHEM, Yepe3 KOTOpOe JaBjieHHe IOCTENeHHO BBIPABHTI-
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BaercA. UMeHHO B 3TO BpeM# BOJia U3 BOJAOIPOBOA IOTe-
yer B yHUTa3. Korja ke naBiieHne OKOHYATEIbHO BEIPOB-
HAeTCd, BO3BpATHAs INPYKHHA 3aKpBIBAeT KJallaH,
¥ BOJla IepecTaert nocrynartsk. Kaprpumk padoraer TakuM
obpasomM, 4ToOBI 32 TO BpeMs#d, IOKa KJalaH OTKPBHIT,
B YHHUTA3 BBLIIMBAJIHCH POBHO 6 JIUTPOB BOJBI.

Kax moHTHpYyeTCs ApyKimnioaep?

CaMbIM 3JieMEeHTAPHBIM IO YCTPOMCTBY CUYHTaeTcs
HAPYIKHBIH APYKIIIIOjlep. 3Ta CHCTeMa 3KOHOMHUT MeCTO
Jiydlie, 4eM B 3acTeHHBIX Oaukax. K ToMy ke ee MOHTaX
oueHb npocT. Ecau He xodercd, 4ToObI B TyajaeTe U3 yHH-
Tasza Topuajad TPyOBI, mOJOiKeT BcTpoeHHaa Oe3bauko-
Bad CMEIBHaf cucreMa. Kak nmpaBujio, e OTAAIOT Ipej-
mouTeHue U mo Oosee Beckum npuumHam. Hanpumep,
Korga 0aYoK HEKyZa BCTPauBaTh, HJIH €CJIM He0X0Ta BO3-
UTHCA M BO3BOAUTE (haJIBLICTEHY, 34 KOTOPYIO MOHTHDPY-
0T 0a4YoK. YCTAaHOBKA 3aHMMAaer He OoJibille BPeMeHH,
yeM MOHTA’X paMbl 3acTeHHOro 6auka. CHauayia Hy»XHO,
mpofeNaTh B CTeHe KBaZpaTHyoo Humry pasmepom 20x20
cM ® rayouHOH 8 cM, a 3aTeM— JIOKOMHKY Ias TPYOBI.
Korma ApyKHImioJjep BCTAHET Ha MecTo (B HHMIINY), IPH-
cTynamoT K BHemHeH oraenke. Ilorom B creHy BOMBAIOT
IBa MITHIPA, HA KOTOPLIE U MOABEIINBAIOT YHUTAS.

B yeM JOCTOMHCTBA M HEJOCTATKH APYKIINIQJIepoB?

HeocnopuMmble focToMHCTBa 6@30a4K0BOM CHCTEMBbI—~ OHA
aKOHOMHT MECTO U He Tpedyercs K AaTh, IOKa HAIOJTHUTCH
fa4yoK (9TO BAKHO JJIA KBAPTHUP C OOJMBINMMHU CEMbSMH).
Teneps o HepocraTkax. Bo-nepevix, B 00bryHOM Oauke (Ha
BCAKMI cJydaii) Bcerga Haiayresa 6 JUTPOB BOABI, JaKe
ecJM BOAY OTKJOUWIN. [IpyKimiojep 3amacoB BOAbI He
xpaHuT. Bo-emopwbix, cornacHo AOKYMeHTaMm Gupm-
npousBojuTesieii, GesbauxkoBad CMBIBHAs CHCTeMa HOP-
MaJIBHO (DYHKIIMOHMPYeT IIPH JaBJeHHH B cTogke oT 1,2 no
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5 atmocdep. Ilo umee, Takoe gaBjieHHe B HAIIMX AOMax
BCerjja ecTh. XO0TdA, BpoueM, Ha 16 aTaxke (He roBops yxe
0 DOosiee BBICOKHMX) JOCTATOYHOIO HAMOpa MOYKET He OKa-
sarbesi. Ho oTuamMBaThCs HE CTOMT, €CTh CHelHaJibHbIe
Mojenu nasa HH3koro gasiaesus — ot 0,6 armocdep.
BesaycnoBHO, 100as Belllb CO BpeMeHeM MOXKeT CJIOMAaThCA.
Ho pemonT Takoro dauka HecsioxeH. X0TA ObI DOTOMY, 9TO
JIOMATBCH V APYKIIIoJjepa ocobeHHo Hedemy. Ero mexa-
HH3M C/IeJIaH M3 CTAJIH, TAK 9TO HY3HO OYeHb [I0OCTapaTsCH,
gTo0BI 4TO-TO MOBpenuTh. OpHAKO, eciu KaxKaa-HHOYIbL
IeTajib BCe »Xe BBIHJeT U3 CTPOA, HYKHO CHATH CO CTEHBI
KHONKY-KJABHIIY, OTKPYTHTHE TaedyHBIM KJIOUYOM Kap-
TPHIAMK ¥ OTHECTH ero B MacTepPCKyIo. :

Kak cHATH ¢ YHHTA3a OTJIOKeHHA COJNeH

Ecan yauTas crapsiii 1 papdop noxenTes oT BpeMeHH,
HHKaKHe cpeficTBa He moMoryT. [l 4MCTKH OTHOCHUTEIB-
HO HOBBIX NpuUOOpPOB eCTh YUCTAIHE H Je3HH(PHIHDYIO-
mue cpexcrsa «CasumrapHbIi-l», «Bneck», «Cammrap-
Helii-I1I», «Casopop», «Cocenka», «Cypmxa», «Bocrou-
Haa», «Cammrar. 1-2 J0KKH npenapata ¢ IDOMOIIBH
IIeTKH MM IyOKH HAHOCAT HA BJAMKHYIQ NOBEPXHOCTH
VHHTA3a B OCTABJAKT HA 15 MuUHYT. 3aTeM NOBEPXHOCTH
HY)XHO IIporeperhk r'yOKoii, Iocjie 4ero CMBITE BOJAOH H3
f6auka. Eciii moBepXHOCTH YHHTA3A [IOKDPBLIACE PYKABYH-
HOH, cJaexyer npHMeHATE npenapatbel «Cypxar,
«Caaurapabliii-1» 1 «Casurapssiii-Il», Koropele Giaro-
JlapsA CBOeM KHCJIOTHOM OCHOBE JIEI'KO PACTBOPAIOT HAJIET.
HM36aBuTHCA OT PIKABYHHBI MOKHO H ¢ IOMOIIBIO OOBITHOM

~ cousHOM KHcaoTel. HebGosbmoe ee kosmdecTBO (0KOJIO

2 CTOJIOBBIX JIOMKEK) HAJMBAKIOT HA CYXYI0 IOBEPXHOCTH
VHHTAa3a, NPOTHPAKT M cMbIBalOT U3 Dauxka. Hexkoropsie
«yMeJbIbl» PEKOMEHAYIOT MCIOJbL30BATE IJIA 9THX Ke

. HeJed YKCyCcHYIO acceHnuio. Ho ykcyc cHUMAaeT TOJIBKO
. OYeHb TOHKMH CJIOHM DKaBYMHEI, 3amax ke Oyaer aep-
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swaTbesa poaro. Cioexyer uMeTs B BUAY, UYTO BCEe CPEACTBa
COMlepIKAT arpecCHBHbIe KOMIIOHEHTEI, [I03TOMY paboraTh
¢ HUMH CJIeZVeT OCTOPOHO, B Pe3HHOBBIX NepuaTKax.

Yro TaAKOE «CHCTEMa HHCTAJLIAIMHN» 7

Yro6BI OTBETHTH HA 3TOT BONPOC, BO3bMEM B Ka4JecTBe
npumepa npoaykuuio (upmer «GroheDal Rapid S».
OcHOBHBIMH 3JIeMeHTAMH CUCTEeMBbl ABJIAKTCA ClIeIHAJb-
HEIE CTAJILHBIE CTEJJIaXKH, NpefHA3HAYEHHbIe AJIAd MOH-
raxa caETexHukn. OHH BBJIEPXHBAKT OI'PDOMHEBIE
HarpyskH (HampHMep, CTeJUIaX ¢ YHUTa30M— 0 400 kr)
M MOTYT YCTAHABJIHBATHCA B JIOOOM MecTe BAHHOU KOM-
HaTel. Ilocjie VCTaHOBKH CTeJIIasKi OOIIMBAIOTCA IaHe-
JISMH U3 THICOBOJIOKHA, KOTOPEIE HMEIOT COOTBETCTBYIO-
myio ¢opmy, pasMepbl, OTBEpPCTHA A Kpelmexa.
B nanpHeinmeM mnaHeJu OOJHIOBBIBAIOTCAH NJIATKOM,
zaTeM K HOBOU CTeHe MOHTHPVIOTCA CMECHTEeJIH B CaHKe-
paMuka. Bce KOMMyHHKAIMK IPX TAKOH CHCTEME MOHTA-
’%a CKpHITHI. KOHeYHO, BO3BeJeHHEe NOMOTHHUTEJBHBIX
CTeH ¥ MeperopofioK— POCKOIIb, AOCTYIHAA TOJBKO BJa-
mensnaM OGosemux miaongajeit. OgHaxo cucrema HHTEe-
pecHa W TeM, Yy KOro MajeHbKHe BaHHbIE KOMHATBHI.
eMeHTHl TOMOTYT ¢ MAKCHMAJIbHOM IOJTb30M HCIOJb-
30BaTh KaXKABli KBajgpaTHbli caHTumerp. Hanpumep,
MOJYKHO IepeHeCTH YHUTAa3 UM PAKOBUHY B YTOJI.

Kak nepesecTH JaBjieHHe, YKa3aHHOE B «aTM», B «MM
BOASHOTO cTOJ0a» ? |

CooTHOIIeHWe eauHUI gaBieHus ciaepywomee: 0,01
arnm=100 MM BOJ.CT.

Kakumu T0JKHEI ObITh TPyObI KAHAIN3AIMH YACTHO-
ro crpoenusn?

TaguMy e, KAK M B MHOIOKBAPTHPHBIX AOMax—
YyIryHHBIMHA WM IJIaCTMAcCOBbIMHM. 1yryHHBIE TPYOBI
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 COEAMHAIOT MeXAy co00i1, BCTABIAAA IJIAJAKHH KOHeI]
OfHOI TPYyOBI B pacTpyd ApYyroil U 3amoJIHAS IPOCTPaH-
CTBO MEXy HEIMK BePeBOYHOM KOCHYKOM, IPONUTAHHOH
rpaduTHON cMmaskoii. Kocnuka HaMaThIBaeTCA HA MeCTO
CcOoelUHEHHHA ¥ VIUIOTHHETCA ¢ NOMOIIBK OOBIYHOM
‘orseprku. Ilocie ynuorHenus TpyObl He JOIKHBI CMe-
[iaThCA OfHA OTHOCHTEJBHO ApPyroii. 3aTeM Ha[O pas3Be-
CTH BOAOW YMCTHIM LEMEHT A0 KOHCHCTEeHIMH TIyCTOM
eMeTaHBl M 3aMas3aTh OCTABIIVIOCA He3alOJHEeHHOMH
ynjoTHeHHeM 4dacTe pactpyba. CoeguvHeHHBIe TAKHM
obpasom TpyOEI yKJIaABIBAIOTCA Ha MecTO. UTOOBI OHH
[IOJi CBOEM THMKEeCThbI0 He NPOrHyJHCh, MEXAY HHMH H
'OCHOBAHHEM BCTABJIAKTCA KYCKH NOCKHM HJIH KHpOHYA.
AHAJIM3AIMOHHBIE TPYORI BCerjia YKJIAALIBAIOT PACTpy-
HoM HaBCTpPEUYY MOTOKY; B IPOTHBHOM CJIy4Yae KHUIAKOCTH
Oyzer BcTpeyaTh Ha CBOEM IYTH TPENATCTBHE B BHJE
ropra Tpybbl Ha MecTe COeAMHEHHsA. ITON HebOJBIIOH
CTYIEeHbKH bymer mocrarouHo, 4TODHI 3/1eck cobupasack
I'pA3b, U3-3a Yero Tpyba oueHb OBICTPO «3apacTeT».

. Kax pacnonaraiorca KaHAJIH3AIHOHHbIE TpyOBI BHY-
TPH KBApPTHPBLI?

Bo-niepBeixX, HEOOXOAHMMO 3HATH, YTO OTBOJ, — 9TO KOPOT-
‘Kad KaHaJIM3aluoHHadA Tpyda, u3orayrad nox yriaom 907,
TOJIyOTBOJ — TPy0a, MBOTHYTAdA IO YIJIOM 135°; Tpoii-
HHUK — JleTaJlb, I03BOJAIOIMAA COSJUHUTL MEXKAY CoDoM
'3 TpyOsl. B npaMoM TpoiiHuKe coefuHeHHe TPyO npouc-
xoput nox yraom 90°, B kocom— mox yriaom 45 mwum 135" —
‘B 3aBHCHMOCTH OT ero mecToHaxoxJAeHHs. OOBIYHBIN
MOPSAI0K PACIOJIOXKeHUS JeTaleil KaHAJU3Aalluu B KBap-
\THDe TAKOB: NOJ MOHKOH B KyXHe MOHTHpyeTcsa cu(oH,
0T HEero oTXoAMT oTBOJ (Tpyba Auamerpom 50 Mm), KOTO-
pHii IPUMBIKAET K KOCOMY TPOHHHUKY AJIA NOAKJIIOYeHH A
.. AHHBI, 3aTeM ellle OTPe30K TpyoOml ceuenuem 50 mwm,
" ocJIe 9TOTr0 — NPAMOM TPOMHHUK JIJIA MOAKJIIOYeHUS YMBbI-
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BAJbHUKA, M HAKOHEI[ KYCOK TPYOR! 0 BX0/a B KaHAJIH-
3aIlMOHHBIM CTOAK. B 3aBHCHMOCTH OT ILIAHMPOBKH KBap-
THPHI HOPAJOK YCTAHOBKH JieTajled MOMKeT MeHAThCHA, HO
Habop HX ocTaeTca HemaMeHHBIM. B pmomax crapou
NOCTPOMKHM KaHAJH3aIHd CMOHTHDOBaHA, KAK IPaBHIIO,
13 YYT'YHHBIX TPy0, B HOBBIX JOMAaX 4aIlie BCero AJd 9ToH
1eJId IPUMEeHATCA ILJIaCTMACCOBBIE TPYO.I.

Kak yeTpaHHTS Te4b HA MeCTe CThIKA KaHAJIH3AI[HOH-
HBIX TPYO?

Eciu Ha MecTe coefuHeHHs TPyD BO3HHKJIA Teub,
HYMHO BeCh CTHIK II0 OKPVXHOCTH IOBEpPX IeMEHTHOM
repMeTH3aIUA I[IOKPHITE TyMMUAPAOMKOM (KHIAKHM
CTeKJIOM), DoJibIle H3BECTHBLIA KAK KOHTOPCKMM CHJIH-
KaTHBIN KJIeH.

Kakue TpyOBl npeanouyTHTeNbHEeH — YYrYHHBIE HJIH
nJiacTMaccoBsie?

Kananuzanua, CMOHTHPOBAHHAHA M3 IJIACTMACCOBBIX
Tpy0, ropasxo 6oJiee yaobHa B akcrryaTanuu. Ee Bcerga
MOJKHO JIErKO pas3odpaTh ¥ HNPOYMCTHUTH, €CJIM KaKaf-To
13 Tpy0 3abrerca. Ilpu ee pazbopke HeT Mycopa U Ir'pA3H,
KOTOpbIe 00BIYHO DBIBAIOT, KOIJla 3aMEeHAIOTCA YYTVHHEIE
KaHaJu3anuoHHBIe TPyOsl. KpoMe TOoro, xaHanmusamus,
BEITIOJIHEHHAA M3 IJIACTMACCOBBIX TPYD, BRIrAAAUT Dosee
3CTEeTHYHO.

Kak HapammBaTh IJIacTMaccosbie TPyOs1?

CoenHEeHHA IJIACTMACCOBEIX TPYD TaKme 3Ke, KaKk H
yyryHHBIX: OfHA TPyDa BCTaBAAETCHA B pacTpyd Apyroiu.
Opuakxo 3a0MBaTh NaKJeH ¥ 3aMa3LIBATh COeIHHEHHUA He
HY?KHO, IIOCKOJBbKY B pacTpybe Kax o Tpybsl nuMeercs
VILUIOTHUTEJIbHOE PEe3HHOBOE KOJBII0, KOTOPOe cOo3jaer
repMeTMYHOCTh CThIKa. BeIBaeT, 4To ofHa Tpyba He BXO-
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. auT B pacTpy® ApPYyroii, Torxa KoHern TPyObl, BCTABJISAE-
. MBI B pacTpy0, cjeayeT NOAOrpeTh MagJbHOH JaMIoit
. MM Haj KOH(OPKoii rasosoii mauter. Ho npu aToM Hamo
. cobumoiaTh GOMBIIVIO OCTOPOIKHOCTE, YTOORI IJIacTMAacca
. He 1oTepsJa CBOIO GOPMY U He «IIOILILLIA» .

Kak BpiOpats nmonmmMepHyI0 TpyOy AJI OTBOIA BOXBI

. M3 BAHHOMH ?

Hapno umers B BHAY, YTO HEKOTODBIe Pa3sHOBHIHOCTH

. TakuX Tpy0 BechbMa UYBCTBHTEJIBHBI K TeMIepaTrype
- Beime 50 C, a mnoToMy npu HenpaBHJIBHOM HCIIOJIb30Ba-
. HUHM, HanpuMep, NOAKJIOYEHHWH K HHUM CJIIHBA CTHPAJb-
- HOM MamuHBI, MOryT aedopmuporarscs. IloaTomy,
. IOKyIad MoJUMepHYI Tpydy, o0s3aTesbHO BHIACHHUTE,
Ha KaKylo MaKCHMAaJBHVIO TeMIepaTypy OHa pacCcYdHTAa-
- Ha. Heobxogumo Takke usay4duTh TOpLeBoii cpes. Tpyba
- MOJIXKHA HMEeTh HIeaJIbHO Kpyrayio ¢gopmy. He gonycka-
. eTCA HaJIH4YHe I[MePOXOBATOCTeM HMJH HAaIJbIBOB.

Henonycerumo coegMHATH MOJUNPONHIEHOBLIE W MOJIH-

- GyreHoBble TPYOBI C (UTHUHrAMH Ja’ke B XOJOXHOM
- cocrogauu. OHM NOJIKHBI BXOAUTDH APYT B APYra U B CBa-
. POYHYI0O MAallMHY C YCHJIHEM, M TOJBLKO B PasorpeToM
. BHUJE.

Kak mpoMsIBaioT KaHaJH3alNHOHHBIE TPYOBI?

Ilyis aTOrO0 HaIa MPOMBINILJIEHHOCTH BBIITyCKaeT adder -

. TUBHBIe cnenuainbHble cpexcrBa «Kpor» u «Kpor-2».
- «Kpor» — 910 nopomkoobpasHbIii mpemnapar, coJepsKa-
. IIWAH B CBOEM cocTaBe exkuit Hatpuii. Ilepen ucnoanso-
- BaHMeM VIaKOBKY € IIpenapaToM CcJIeLyeT CcJerka
. BCTPAXHYTH, HE OTKPBIBaA KpeIMKY. 3areMm 1-2 crojo-
-_ Bbl€ JIOJKKH CDeJICTBA 3aCHINAIOT B CJHBHOE OTBEPCTHE
| KaHAJIMBALHOHHON TPY6H! (DAKOBUHEI, BAHHEI HJIM VHHA-
. Tasa), IOTOM HAJHMBAIOT TYJA e CTAKAaH TeIION BOBI K
| OCTABJIAIOT HA 1-2 gaca, nocJje 4ero Tpyoy IpoOMBIBAIOT
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HOJBIIMM KOJUYECTBOM BOjALI. TOYHO TAK e NOJb3Y-
jores xunxum cpeacrsom « Kpor-2». Heobxoaumo ocre-
peraThcd MOINAJaHAA Ipenapara B rjia3a ¥ Ha OTKPBITEIE
gacTH Teja. PaboraThk ¢ HEUM HYXKHO B 3AlIUTHBIX OUKaX
¥ Pe3HHOBBIX IIlepyaTKax.

Y10 genaTh, €CJAH H3 PAKOBHHBI M BAHHBI IJIOX0 TeYeT
Boma?

O6GBIYHO 9TO IPOMCXOUT B pe3yJIbTaTe 3aCOPeHUA CH(O-
HOB /I OTBOIHBIX KAHAJIV3AMONHAEIX TPY6 HEPACTBODH-
MBIMHE B BOJie IpeMeTaMu (BOJIOCH, KYCKY TKAHU M T. I1.),
a TaKJKe OT HAKOILIeHHS Ha CTeHKAaX OTBOAHBIX TPYO cJiod
rpAsu 1 xkupa. Hebosbiol 3aTOp MOXKHO yCTPAHUTE, BOC-
moss3oBaBIIKCh BaHTy3oM. Korja saTop yaajeH, BOAA
6yseT yXOAUTh M3 PAKOBHHBI ¢ 00pasoBaHHEM BODOHKH
HAJ BRINYCKOM. Eciau nogo0HY0 ollepanyio npojeibiBae-
Te ¢ BAaHHOM, ¥ KOTOPOIl HMeeTCA NepeinB, NpeoXpaHaio-
muil ee OT IEpPenoJHeHH A, TO IIPH IIPOKaYKe OTBEPCTHE
IepesInBa CIeAyeT 3aKPHITh MOKPOH TPAIIKOM.

Kak yCTpaHATH TeUh H3-TI0J PAKOBHHEI?

Ecnu M3-10J PAKOBHHBI KamaeT BoJa, 3HAYHT 4TO-
TO CJAYVYMJIOCH C PESHHOBLIM YIJIOTHHTENBHEIM KOJIb-
OM, PACIOJIOKEeHHBIM MeXJAy NOBEePXHOCTBIO DaKO-
BAHBI ¥ BRIIYCKOM: OHO MJIM PACTAHYJIOCh, HJIH TPeC-
HYJIO, WJIH CABHHYJIOCHE CO CBOEro MecTa u3-3a TOrO,
gyT0 HAKUAHAA raikKa, Kpenamasa BEIIYCK K PaKOBH-
He, IJIOX0 3aKpy4YeHa.

Kak npoYHCTHTH CIHBHYIO TPyOy BAHHEI, €C/IH BAHTY3
fie momoraer?

B TakuX CAy4asX OOBIYHO HCIOJBL3YIOT CTAJbHOM
rpoc. Ho Tpoc ects He Bo BcaKoi KBaprTupe. IlosTomy
MOXHO BOCIOJIB30BATHCHA JKECTKUM PEe3HHOBBIM IJIAH-
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. rom. OnuE KoHel, NIJIAHTA HaJleBaeTCA HA BOJOIIPOBO-

NAHEIA KpaH, APyroi odMaThBaeTesd TPANKON U BCTABJIA-
eTcsi B ycThe CTOKA BaHHBI, I'opAvyas BoJa, ONyIeHHAH
moj HANOPOM MO INJAHI'Y, I[IOMOYeT CMBIThE IpAsb

| U JKMPOBbIe OTIOMKeHHWA. ECJIH MOAXOAHAMIEro TOJCTO-

cTEeHHOrO IMIJIAHTA HET, nogoiier 6onee ToHKHHA. B aTOM

~ caydae mOoHAAOOHTCHA KONBIO, CAENAHHOE M3 TJIOTHOH
. peauHb! (10 PopMe CIUBHOTO orBepcTHus). 1 B 5TOM CIIY-
. 4ae MOIUIHBIN HANOP ropsadeil BOJbI, MOCTYMAKIIEN M3

KpaHa, GBICTPO IPOYUCTHT CAUBHYIO TPYOy. IIpounmias

. BOJOCTOK BaHHBI, He 3a0y/bTe 3aKPHITh BePXHEe Iepe-

JIMBHOE OTBepCTHE MOKPOil TPANKOH.

MOKHO JM NPOYHCTHTH 3ACOPHBIIYIOCA CIHBHYIO
TpyOy ¢ MOMOIBIO MbLIecoca?

[IpucoesuunTe TMOKHI HUIAHTI K BBIXOXHOMY OTBED-
CTHIO TbLIecoca (HM B KOeM ciiydae He K BXOJHOMY),
a maTpy0OOK VAJTHHUTENIEHON! TPYOKH — K CIMBHOMY OTBEP-
CTHIO0 PAKOBMHBI, YMBIBAJIbHHUKA, BAHHBI M BKJIIOUHATE
nsurecoc. Yepes HECKOJIBKO MAHYT BOAOCTOK OyAeT mpo-
ynmeH. Heo6xoaumMo y4ecThb, 9TO COeilHHEHHE naTpyoxa

' ¢ BOJIOCAMBHBIM OTBEPCTHEM IOJIKHO OBITH NJIOTHBIM.

IlocTHYb STOrO MOMKHO C IOMOIIHI0 ONATH JKe PeSHHOBOTO
KOJIBIIA HJIH, B KpallHeM cjIy4dae, MOKPOH TPAIKH.

Yo nesiaTh, €CIH CAMBHOM 6a90ok mpoTexaer?

IIpex e Bcero, HaAO YCTAHOBUTh NPAYHHBI. Yame Bcero
5TO Pe3yJIbTAT HEIUIOTHOI'O NMpUJeraHus Irpyuiu. CreHKH
ceprUecKOl YacTH IPYIIN CO BpeMeHeM TEpAIOT yHpy-
rocTh, ¥ B 9TOM CJIy4dae ee cjaefyeT 3aMeHHTh. YTeuka BO3-
MOJCHA TAK)Ke BeJeICcTBHe KODPO3WHU cejja, u3-3a IOAB-
JleHHA HA HEM HApOCTOB, PAKOBHH, IIPH 9TOM I'pYIIa TOXKE
ae GyJeT IIOTHO CUAETh Ha MecTe. CiaydaeTcs, 9TO rpynia
FI0X0 3aKphiBaeT BhINyCK 0auKa 13-3a HENPaBHJIBHOIO
TOJIOMKEHUs CIYCKOBOrO phrdara. B aToMm ciaydae HYXKHO
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CHa4YaJia IIPOBEPHUTH KPeIlieHHe PhIUara, BCe BHHTHI ILI0T-
HO 3aTAHYTH. TAry, Ha KOTOPOH VKpeIUIeHa Irpyira, Haao
BEIPDOBHATE, YTO0EI OHA CBODOAHO XOMKUJIA TI0 HATIPABIAK)-
el ¥ He Memaja rpylie 3aldpaTh celyio. ¥ TeYKa BOJBI
yepes nepeauB B DaUuKe MOXKeT BOBHUKHYThL U M3-3a 3Jie-
MEHTAPHO IJIOX0H PeryJJHPOBKH MOILJIABKOBOI0 KJiamaHa.
HenpaBuTs nedeKT MOKHO IPOCTHIM M3rubanueM peyara
nomiaBxka. Morjia H3HOCHTBCH Pe3WHOBasA IIPOKJIANKA B
OIJIaBKOBOM KJjanane. Ee ciaexgyer sameEuTs. Hepeako
IMIPUYMHON YTEeYKH BOJABI ABJIAETCA ILJIOX0 3aBHHYEHHAHA
raiika KpeIJleHHs OCHOBAHHWSA NepejanBa. 3aTAHVTH ee
MOXKHO TONBKO HA cHATOM Oaure. Ho uHOrMa, ecau raiika
NPWIKILIA K HAPY’KHOM NOBepXHOCTH DauKka, JJis 3aKpe-
IIJIeHUs IepejiuBa ObIBAeT JOCTATOYHO IIOBEPHVTH €ro
BOKPYI' BepTHKAJLHOH ocH Ha 2—3 obopora mo 4acoBoOii
cTpesike, He cHuMAadA 0adok. [ToaTekanue u3-mos MaHKe-
TEI, CORAHHAIOINEH CIMBHON HaYOK C FrOPIOBHHON YHHTA3A
MOKHO 0OHApVKHUTH, CHycKasa Boay u3 bauxka. Ilmoxo
HaJeTyI0 WX CABHHYBIIVIOCH OT IepeKoca bauka MaHKe-
Ty CJIeAyeT CHOBA HATAHYTH Ha IOPJIOBHHY YHHTAS3A, IIPe/-
BAPHUTEJILHO BHEINIpaBHB 0Oauok. [las rapadHTHM MOMKHO
IIPHXBATHUTH MAaHKeTy Ha 'opJIOBHHE IpoBoaKoii. Eciu Ha
Iepecoxniel MaHeTe MOABHINCE CKBO3HEIE TPEILEeHE], ee
HYXXHO 3aMeHUTh. Eciim Bojga moaTexaer M3 mecra, rje
ruOKHH OLIAHI NOAKJIIOYAeTCHA K CJAUBHOMY Dauky, 3HA-
9HT JONHYJIA IJIaCTMAaccoBas HAKHAHAA railka, Kpens-
maa muadr. Ilnmacrmacca kak mMarepHan A raexk —
IITYKa HeHaJe)XHas, HeNpOYHAs M YacTo TpecKaercsd.
B aToM ciyyae ny4imuM BEIX0OA0M OyaeT 3aMeHa ILIaHra Ha
UMIOPTHBINA ¢ METAJIMYECKHMH HAKHAHBIMHA I'alKaMH.

B uyem npemmymecTBa CHCTeMBl NPHHYIHTEJILHOH
KaHaau3ammuu?

TpaguoHOHHO MECTO MOHTAYKA YVHHATAa3a 0GBIYHO JKecT-
KO IPHBA3AHO K MECTY PacCIOJOKeHHsA KaHAIW3AIHOH:
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HOI'0 CTOSAKA, YTO MpeArnojaraerT <«CoceiCcTBO» BaHHOM
KOMHATEI, TyaJlera 1 KyXxHu. OAHAKO HEIaBHO HA PBIHKE
NOABMJINCH CHCTEMBI NPUHYAUTENbLHOM KAHAJIHSALNH,
KOTOPEIE II03BOJIAIT VAAJUTH CAHYS3JIEI OT EHTPAJIBHOTI'0
CTOAKA M cenTMKAa Ha paccrosHue or 15 xo 100 M mo
rOpUs30OHTAJM M MOJAHHMATEH BBepX Ha 3—7 M (4TO aKTy-
AJIBHO IJIA. KOTTEAKelH H MHOrIOYPOBHEBBIX KBapTHD).
Taxum oOpasom, TyajleT MOXKHO 00OpPyROBATE M B IIOJ-
BAJLHOM IIOMEIIeHHH.

B uem o0co6eHHOCTH YCTPONMCTBA NPHHYAHTEIbHOM
KaHAJU3anun ?

Bece ouyeHr mpocTO: Kak TONABKO (peKailbHBIE MACCHI
MONANAI0T B HACOC, CIPATAHHBLIN 10 MOMKOM, 38 YHUTA-

| 30M MJIM BCTPOEHHEIN B YHUTA3 (ECTH M TAKHE MOJEJH),
~ JIONACTH MOTOpa NPHHHMAITCA DeCIIyMHO H3MeJb4aThb

«yJIOB» U OTKAYMBATH UX MO TpybDamM MaJjioro guaMerpa
(18-40 mmM) B xaHanusanui (0OYHCTHEIE COOPYKEHHUd,
00bruHBIH cenTHK). IIpm 3TOM HAcOC OTBOAMUT CTOKH A0
100 M mo ropu3oHTANH M IIOAHMMAET HA BBICOTY 9—7 M
(B cay4uae, ecqiM NoMelleHHe HAXOAUTCHA HHXKe YPOBHHA
IPOXOXKAeHNA KaHAJTH3AIMOHHBEIX KOMMYHHKAIWAIM).
IIpuMeneHne Tpyd Majioro AmaMerpa, HPOCTOTa M Jier-
KOCTh MOHTAa)a MNO3BOJAIOT OPraHM30BATH KaHaJIW3a-
nuo 0e3 KAaUUTAJNBHBIX CTPOUTENBHLIX padoT, 4TO Jesia-
eT 3TH CHCTeMBbI VI0OHBIMH ¥ 3KOHOMHUYHBIMH.

Y10 TaKoe THCNOY3ephbl?

Hucnoysepbl — 9T0 M3MEJBYHTEJNH NHUIEBBIX OTXO-
0B, CHADKeHHBIe MOI[HBIMH BpAIIAKIUMHCHA 3JIEeK-
TPUYECKHMH HOYKAMH, OHM NepeMAaJibIBAIOT OCTATKH
MHAMIEeBBIX OPOAYVKTOB: OBOI[HBIE OUMCTKH, KOCTH IITHI]
U peIOBI., ArperaTt ycTaHaBJIHBaeTCA HeNOCPeACTBEHHO
I0Ji PAKOBMHOM HA KYXHE U COeIUHAETCA JYepes CIUBHOE
OTBEPCTHEe ¢ KAHAJM3AIMOHHON cucTeMoil. Bece nuime-
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BLIe OTXO/bI, IepepaboTaHHEIe B MeJibUalilne YaCTH Ik
U CMEBEITEIE C I'PA3HON NMOCYABI, VHOCATCA BOJOH B CJIHB-
HOe oTBepcTHe. Ilpu sToM KaHAIM3AanUOHHEBIE TPYOHI He
3acopANTCA.

IMouemy 3amaxH M3 KAHAJIHIAINHUH He NPOHHKAKT B
KBapTupy?

Banaropmapa cumdoram. Kakum xe obpasoMm aaHHOeE
YCTPOMCTBO HM30JHPYeT HaIly KBapTHPY OT HeeJja-
TeJbHBIX 3anaxos? 91o obecneynBaeTcsa He KAKUM-JIH00
crelnnaJbHbIM (OUIBTPOM, & TOM caMOi BOAOI, KOTOPOI
MBI IOJib3yeMmcs, oTKpeiBasg kKpaH. Ilocime Toro, Kak
BOJIa 3aKpBIBAETCA M IEJIUKOM YXOAHUT B KaHAJIM3AI M-
OHHBIU CJIWUB, He3HAUYHTEJbHOE €€ KOJUYEeCTBO CKAIIH-
BaeTcd B Kopnyce WJau u3rude cudoHa M BBEIIOJHAET
pOJIb HM30JIATOPAa OT KAHAJM3AIMOHHBIX HCIApeHHM.
Boaa BeiiuBaercsa us cadoHa B TOM ciay4dae, €cJIH IpH-
XOAHUTCA ero pa3dbupars.

Kaxkoii cndor ayunie: OyTbLI09HOr0 THIA HJIH JBYX-
o6opoTHBINH?

Haubonee ynober B akcnayaTanuu cudoH OYTHLIOY-
"Horo Tuna. Ero yerasHoBka npeaycMoTpeHa HAa BCeX CaH-
TeXHHYeCKHX npudopax, 3a HCKJIKYEHHEM YHHUTAa3a.
3nech QYHKIMIO 3aTBOPA BBINOJHAET U3rud KaHaau3a-
IMOHHOTO CJHBA B OCHOBAHHH YHUTAa3a. IIpeumymiecTso
cudoHa OYTHLUIOUHOrO THIA Iepes] ABYX0DOPOTHBEIM
COCTOMT B IEPBVIO OUepelb B IPOCTOTE YCTAHOBKHY M Pas-
DOpKH, ecJH BO3HHKAaET HeODXOAHUMOCThH IPOYUCTHUTH
3aCOPHBIIEECH 3aTBOPHOE YCTPOHCTBO. ByTHIMOYHBIH
cu(oH, NOMKaNyil, ABJAAETCA eJHHCTBeHHBIM IpPe/IMeTOM
W3 BCEro CAHTEeXHHYEeCKOro apceHajsa, 3aMeHUTE HJIH
NPOYHCTHTE KOTOPBIH CMOMeT [gaxke IOAPOCTOK—
HACTOJBKO BTO JIETKO.
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B ueM cJI0HOCTD AByX000opoTHOTO cHona?

Ero He pasbepelib IIPOCTHIM YCHIHEM DYK, OH KPDeIHuT-

. ca MeTaJLIM4YecKoi raikoi. Takue cuOHBI HMEIOT PeBH-
' 3W10 — M3TH0, TO3BOJIAKIINNA 3a()MKCHPOBATHL CKAILJINBA K-
. mIMiica MYyCcOp B OIIpejieIeHHOM MecTe, U3 KOTOpOoro ero
. MOYKHO BBEIYMCTHTH, OTBEPHYB MeTAIMYECKYI0 ramKy.
- KoHeuHO, OHM OY€Hb HAJeKHBI, HO II0 YA0OCTBY CHJIBHO
- yerynaoT 6yTeutoussiM. Ilocieane K ToMy e HAMHOTO
nemessie. CudoHBI ABYX0DOPOTHONH KOHCTPYKIIMH Ceii-

yac B ropoJICKHX KBAPTHPaX BCTPEYarTCsA BCe pexe.

Kak «npauyrca» cugonbi?

CudoHBI, KAK U JApyrue BHABI CAHTEXHUYECKOro 000-

. pyZoBaHUA, He MepecTaiT NoABeprarTbci NOCTOAHHOMY
. COBEpPIIEHCTBOBAHMIO M MOJ@PHU3AIMH CO CTOPOHBI H3I0-
- toButesieii. Ha pelHKe MoABAETCA BCe DoJibIIIee Kouye-
. CTBO MHTEPECHBIX, YAOOHBIX M HAJEKHBIX pa3paboToK
. cocOGOB pasMemeHHMsA CAHTeXHHUYecKoro obopynosa-
. gHusa. CudoHB MOryT, HaupuMep, NPATATHCA «B HOre
. PAKOBHHBI-TIOJIBIIAHA, MHOTIAA HMEKT BHJ €JWHOro ¢
 pakOBHMHOMH (11eJIbHOT0) KepaMH4YeCKOro yCTpPOMCTBa,

CKPBIBAIOTCA B HUIIE 34 CTEHKOW BAHHOM KOMHATHI.

CTOMT Ji¥ OTJATH NPeANoYTeHHe CTAJBHBIM OYThIIOY-

. mpIM cudoram?

CrnenmaaucThl CYIUTAIOT, YTO UX IPOYHOCTH HE coYeTa-

_ercd c yaobeTBoM KoHCTpYKInu. Pazbopka cOOpKa cTajib-
. Horo OyTheLIOuHOrO cudoHA Tpebyer ropasjio GOJMBIIHX
. YCUIIMIA, He3KeJIM TAKHX JKe INIACTHKOBBIX A 3TO BajKHO B

CBA3HM € HEODXOJAHMOCTHLID NepHOoAUYecCKH OYHIIATH

. cu(oH oT HakonuBueiica rpasu. IloaToMy nacTUKOBbIE
" cudOoHBI IOKA OCTAIOTCA BHE KOHKYPEHI[UH.

Kak npouncTuts cudou?

Jloiss 9TOr0 HY’KHO OTKPYTHUTH €r0 HUMKHIOK KPBIIIKY

. (OTCTOMHMK) W JJIMHHON IIeNKOH, MPOBOJOKOH WHJIH
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OTBEpPTKOH OYHMCTHTHL BHYTpeHHOCTh cudona. llepen rem
KaK OTKPYTHTb OTCTOMHHK, peKOMEeHIyeTcs IMOACTABUTD
nox cudoH Tas WIH BeApPO, YTOORI He 3alIa4YKATh II0JI BaH-
HOM KOMHATHI Wi KyxXHU. Ilocsie 0O4HMCTKH 3aKPYy4YHBAIOT
OTCTOMHHK HA MeCTO, NpeIBAPHTENIbHO YIOCTOBEPHB-
IIMCH, 9TO U3 HEro He BHINAJIO Pe3MHOBOE YIJIOTHUTEIb-
HOe KoJablo. YacTo mocje Takoil NPOYMCTKH CHQOH
HaYWHAeT NoATeKaTh MMeHHO Ha MecTe, I'/le HaXOJQHUTCHA
pesnba, coeMHAINAA Kopnyc cudoHA U OTCTOHMHHK.
Ileso B TOM, 4TO YVILUIOTHUTEJIH CO BpeMeHeM edopMupy-
IOTCH, MO3TOMY mocjie paszbopku cudoHa HYKHO 3aMe-
HUTh CTApoe KOJIBI0O HOBbIM. BEIBaer, 4TO M 3aMeHAa
«pe3HHKH» He IOMOXKeT, TOrja MOKHO BOCIIOJIb30BaThCHA
repMeTHKOM, 3aMas3aB MM CTBIK MeXJAy CH(OHOM H
orcroiiEuKoM. Ecam mojx pykoil repMeTHKa He OKasa-
JIOCh, MOYXHO MCIIOJIB30BATEH JIJIA 3TOM HEJH IJIACTHJIHH.

IToueMy CPOK MOJIb30BAHMA HMIIOPTHBIMH MOJOTEHIe-
cymuTeasmu 6e3 aganTepoB KOPOTKHIH?

ITpo6iema B TOM, 9TO BOJNBIIMHCTBO U3 HUX PACCYUTAHO
HA «3alagHBIe» YCJIOBHA dKCIUIyaTAllUuM. ¥ HAC 3TH YCTPOH-
CTBA YCTAHABJIMBAKOTCA B CHCTEMY ropsa4ero BOJOCHabke-
aus (F'BC), a He oromienusi. Boga 'BC akTHBHO HACBIIIIEHA
KHCJIOPOAOM, HO OCKOJIBKY JIJIf M3rOTOBJIEHUA CBOUX Kpa-
CABIIEB 3aNajHble MPOH3BOAUTENH HCIIOJB3YIOT HHYEM He
3ANIMINEHHYI0 OT KOPPO3HHM TOHKOCTEHHYI0 cTajib (1-—
1,25 MM), TO B HAIMX YCJIOBHAX OHH JOJITO HE YKUBYT — OT
oJyTOpa Mecsines jo moayropa Jjer. M nmpekpacHsli 1o
nuaaitHy Mpubop MPUXOAUTCH BEIKHABIBATL HA IOMOUKY —
PEMOHTY OH He IOJIJIeKHUT. ITO ¥ ABMJIOCH IPUYMHOM TOTO,
yTO 3anafgHble AHU3AHH-PAAHATOPHl IMOJHOCTBI0 NUCKDPEeIH-
THPOBAJH cels B IJIa3ax 0Te4eCTBeHHOr0 OTPeOnTeNIA U UX
nocTaBky B PoccHuio mpakTHYecKH Ipekpainiensl. Miau Ha
HHUX KPYIHBIMH OyKBaMU HATHCAHO: « TOJBKO I CUCTEM
oTomieHusA». To ecTs A Tex CHCTeM, e HmapaMerphl
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. TEILUIOHOCUTENIA Gojiee-MeHee NMpUeMJIEeMBl IS 3amafHbIX
. mpuOOpPOB (XOTA HA CAMOM JeJie M 9TH YCJIOBHUSA IpHemJe-
. MBIMH MOXHO Ha3BaTh ¢ OOJIBIION HATAMKKOI).

- Kak mamm macrepa «noJAIpaBHJIH» HMIIOPTHBIE I10.J10-
 TeHUeCyIIHTeJIn?

TlepBas HONBITKA MPUCHOCOOUTH X K HAIIMM yCJIOBH-
" AaM Ow1a caenana pupmoit « TaiiM» cOBMECTHO ¢ 3aBOJOM
. K3TO (r. Teeps). ITomuiu no npocToMy myTH — yBeande-
| HUs TOJIIMHBI CTEHKH TPYOBI, 8 TaK)Ke HAaHEeCeHUs BHYT-
. peHHEero aHTHKOPPO3HOHHOI0 NOKPLITHA M3 IOJHMEPHO-
' ro marepuana. Ogaako Boja B cucremMe I'BC HAcCTOJBKO
. arpeccMBHA, YTO CTOIIPOIEHTHAA HAJEKHOCTh BCe-TAKH
- He obecnieyuBanack. IlosTomy ObLIa HpejioKeHa uied
- mopkayaTbea K cucreme I'BC yepes TensiooOMeHHUK
(agmanTep), KOTOpPBIH IIO3BOJIgeT IpUcHOcab/JUBATE 9TH
npubopsl K HAIIMM YCJIOBHAM dKcmayaTanuu. Takum
- 00pasom, cosjaeTcs ABYXKOHTypHasd cXeMma, KOrja Io
| HepBOMY KOHTYPY IPOTEKaeT ropAvas BOJAA M3 CHCTeMbI
' I'BC, a mo BTOpoMy 3a CUeT eCTeCTBEHHOH I'paBHUTAIlUH
. nuprynupyer remnosocuTens. 3ason K3TO paspaborai
' ¥ BRIDYCKAaeT HEeCKOJbKO OCHOBAHHBLIX HA 9TOM NPHHIM-
' e TUNOB ABYXKOHTYPHBIX IIOJIOTEHIECYLIHTEJIell CO
. BCTPOEHHBIM Ter1000MeHHUKOM — «ITIon-I», « Hora-[»,
- «Jiupa-II». O HAKO W OHH HMET PAL HEJOCTATKOB,
. OrpaHMYMBAU[MX UX IIHPOKOe IPUMeHeHHe.

B uem ocotiennocts ananrepa « TBAK»?

- Pupma «Taiim» pemunia pasfieIiTh KOHTYPEL IO APYV-
. roMy crocofy: YCTAHOBUTE afanTep PAAOM CO CTOAKOM
. I'BC, a or Hero nojgBectH TPyGOIPOBOALI K YCTAHOBJICH-
. HOMY B JIF000M MeCTe MOJIOTeHIeCYIIUTEJIO. s aTux
. meJsieli ObLT pa3padoTaH cIelHAJU3UPOBAHHBIH BBEICOKO-
. adexTuBHBIN TENI000OMEHHHK, KOTODBIH IIOJYYHII
. HazBaHue « TBOK». IIpu HOMHHAIBHON MOIIHOCTH II0JIO-
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TeHnecymuTesasa nopsaaka 600 Br, xnune rpy6onposonos
ge DoJiee 3-x MeTpPOB U TeMneparype B cacreme I'BC 65 °C
yCTPOMCTBO HarpeBaeTcH N0 cpefiHeil TemMneparypsl 55 C
yxe depesd 19-20 muHYT mocye BRiIwuenus. Taxomy
apanrtepy rapastTuposasel 20-30 jer paborsl.

Hackonsko KoHCTPYRKIHA nunmenuecymenn C agan-
TepOM CTaHeT Jopo:xe?

Cucrema nogoposkaer HeHamuoro. Ilena yBemwmuwres B
OCHOBHOM 3a CYeT CaMoro ajjanrtepa M ero yCTAHOBKH, YTO
cocraBuT 5—10% ob6mieii croumoctu. Ho B eioM KOHCTPYK-
uus odpereT He3aMeTHBIM ¢ NEepBOr0 B3TJIAAA, HO OYeHE
OOJIBLIOH IUTIOC, KOTOPBII ONpaB/bIBaeT yaoposkanue. Eciu
paHbIlle, MIPOKJIAALIBAA TPYOOIPOBOX, HY?KHO OBLIO VUUTEI-
BATH U laBJICHHE B CHCTeMe, H HAJIMYHe B Hel KUcJaopoaa, To
C IpMMeHeHHeM ajanTtepa CTaJbHOH TPYOOIpPOBOA HeobHxo-
AUM TONBKO B NepBOM KOHTYype. Bo BTOpOM Ke KOHTYpe
MOYHO MCHOJIB30BATH JIIOOBIe TPYORI (BILIOTE A0 IUIACTHKO-
BBIX), YTO JaeT eIfe W JOIOJHUTEIbHbIe BOSMOMKHOCTH LIS
nusaiina. Eme oauH cylnecTBeHHBIH IUIIOC NpPUMEHEHHS
amanTepa— JIerKo peilaercs npodieMa OYHCTKHA BHYTDeHHe-
ro ce4eHus TpyO OT 3apacTaHM M OTJIOMKEeHMUIA,

Korna nenecoo6passo HCIIONB30BATE 3JeKTPHYECKM
IOJIOTeHIIeCYIIHTe b ?

Om xopow B Tpex caydasx. Bo-nepevix, ecin B KBap-
THPe JeJlaeTCcA KAIUTAJIbHEIH peMOHT. Bo-emopwix, ecnu
HeT JKeJIaHUA BTOPraThCH B y2Ke CYILIECTBYIONIYIO CHCTe-
My BOfiocHaGxkeHusa. B-mpembux, eclii HeOGXOAUM elre
OAHH AONOJHHUTEJbHBIH IOJOTeHIeCYIUTe b, Kpome
TOr'0, HEe HY»XHO 3a0EIBATh O AJINTEJIBHBIX JIETHHX OTKJIIO-
YEeHHUAX ropsiuei BoJbl. JJIeKTPHUYECKHH BAPHAHT JIETKO
YCTAHOBHTP H NOAKJIIOYHUTH 0e3 IrpaHAMO3HOIO Hepeje-
JIbIBaHUA BeeX TPyO B kBapTupe. Hazo Toabko TouHo ciie-
A0BaTh IPaBHJIAM 3JIEKTPHYECKOH He3onacHOCTH.
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IIpmwioxenue 1. CraasHbIE
TPYOBI

CamMplif HOMYyJAPHBIH H 3apeKOMeHJOBaBIIHil cedd C
caMoii JIy4IIei CTOPOHLI Ha CETOHALIHNM JeHb BAA TpyO
Ui CHCTeM BOJOCHAOeHHs U BOAAHOIO OTONIJIEHHHA —
cTajnbHbie TPYOBI. [IpOM3BOAUTENN X OCTABIMKH CTAJIb-
HEIX TPYO mpejjaraioT GoJbIIyI0 HOMEHKJIATYPY BBIIY-
cKaeMoil MPOAYKIHK ¢ MIHPOKHUM AMANasoHOM ANaMer-
pPOB, MAPOK CTAJH, TOJIIHHEI CTEHOK H T. X.

Anametpbi TPY6

Hapy)KHBIA AMAMETD CTAJbHBIX BOJOHANOPHBIX TPYO
MOJKeT 3aMeTHO BApbAPOBATHCH B 3aBHCHMOCTH OT TOJIIIIH-
gel cTeHOK. ITosTomMy, roBops 0 AHaMeTpax CTB.JII;-HLIEI Tpyo,
0BBIYHO MMEIOT B BUIY He BHEIIHWH, 4 BHYTPEHHHH — TaK
HA3BIBAEMBI IHaMeTpP YCJIOBHOI'O IIPOX0oja, WM AUaMeTpP
«B cBery». Ero sHaveHue SIBJISETCH BEJIWYMHOM Dosee
HOCTOAHHOM, ueM guaMerp camoit TpyObl. Masmepsaercs
JMaMeTp yCJIOBHOTO IPOXO/a B MIIIAMETpax.

Korga rosopar o Tpybe «TPH 4eTBEPTH JIOHMMAa» HJIH
«OfHA BTOpad AloiiMa», peub, BpoAe Obl, TOXKe HAET O
auameTrpe. UTo 3HA4YaT 9TH ApoOM W Kak B HHX paso-
6parbca? Bce He Tak ciaoxkHO. Bo BropoM ciydae pedb
neitcTBUTENBHO HAeT 0 Auamerpe. Ho TOJBKO HE O BHYT-
peHHEeM, a O BHEIIHeM, B 3aBHCHMOCTH OT AHaMeTpa

pe3sbbl, KOTOpasi MOXeT ObIThH Hape3aHa HAa KOHKpeT-

HOM TpyOe.
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ITpuunna Takoro «aBoitHOroO CTAHAAPTA ¢ JIXKHT OYK-
BaJIbHO Ha NOBepxHOCTH. IlockonbKy BHemHHiT gua-
MeTp TPyOBI Bellb, KaK yKe I'OBOPHJIOCH, NPUGIH3H-
TeJbHAasdA, Oblia BeiOpaHa Gosee HamekHAS XapakTepH-
CTHKa, BeJb pasMep TOW MJIM HHOM pe3nOBI ABJIAETCA
BeJIMYMHON CTAHAAPTHON. A MOCKOJBKY Tpy6HAS pesb-
0a mamepserca B foiiMax (Tak vk IIOBEJIOCE), TO ¥ TOBO-
PAT AJIS KPATKOCTH M 00JIbIIIeil TOUHOCTH «0JHA BTOpas

AOHMAa» BMECTO «0KO0JIO IBAAIATH C NOJOBHHON MUJIIIH-
MEeTPOB»,

MNpumeHeHne CTaAbHbIX TPYG B 3aropPOAHBIX AOMaX

B pasBoake, mcmosb3yemoii B 3aropofHLIX AoMax,
IPUMEHAIOT TPYOLI NONYAIONMOBBIE H TPEXYETBEPTHHIE.
HUx BHyTpeHHmii muamerp — 15 MM u 20 MM cooTger-
CTBEHHO, & BHELIIHUM MOKET COCTABJIATEH A MepBBEIX OT
20,4 o 20,7 MM u ana Bropsix ot 25,9 10 26,2 M. Ina
yaobeTBa cieayeT NPpUMHATH, YTO JK00as TpyDa, Ha KOTO-
PO¥ MOXKHO Hape3aTh Ty WJIH HHYIO pe3bly, HazhIBAeTCH
B COOTBETCTBHH C JHAMETPOM 3TOM pe3bObI.

Taxum obpasom, miwoiimoBas Tpy6a Oyzer nuameTpom
npumepHo 32,9 MM, Tpy6a ceMb BOCBMBIX (HOiimMa) —
0k0Ji0 30 MM, TpexueTBepTHEIE TPYOLEI HMEIOT BHEIIHMIL
AuaMeTp oKoJio 26,8 MM, Tpy6a ¢ pe3anboii MATH BOCEMBIX
npuMepHo 22,5 MM, a Tpy0Oil MOJYyA0IMOBOI HASBIBAIOT
TPYOy ¢ BHEIIHUM AHAMEeTPOM, 61u3kuM K 21,5 mMMm.

BHAbI CTaAbHBIX TPYD

B npopaxe cranpHBIe ONMHKOBAHHBIE H HE ONMHKO-
BaHHBIE TPYOBI OBIBAIOT pa3HO#M AuuHEbl. OHE MOTYT HMETH
HAPDE3aHHYI0 Ha OJAHOM MJM 00OMX KOHIAX pesnby, a
MOI'YyT H He HMeTh ee. HacTo MpON3BOAUTE L MOCTABIAET

B TOProByX CeTh BMeCTe ¢ TpyDaMH ele W KOMILIEKTHI
COeIMHHUTEJbHBIX YacTel — (ODUTHHIOB.
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ITo cniocofy MPOM3BOACTBA CTAJIbHBEIE TPYOBI OBIBAIOT
CBAPDHBIMH HJIH IEJbHOTAHYTHIMH (becmIOBHBIMH).
IMocnenune HECKOJIBKO AOPOKe, HO bojiee HAJIesKHBI.

CraAbHble 6eCILIOBHbIC M CBapHble TPYObI

CrasibHEIe TPYOBI MOr'YT OBITH KaK DeCIIOBHEIMH, TaK
u cBapHbIMH. IlepBeie Gonee HaJEXKHBI, I03TOMY OHH H
CTOAT JOPOXKe.

« CmaavHble OecuroéHbie mpybbl OOBIYHO IPUMEHAIOT
B TOM cJiydae, ecJii HeBO3MOKHO MCIOJb30BaHUE CBAP-

HBIX TPYO.
- Ceapuble mpybvl pasnudalOTCsa MO0 XMUMHYECKOMY

COCTABY H MeXaHUYECKHM CBOMCTBAM, IOCKOJbKY H3IrO0-
TOBJISIOTCH U3 PA3HBIX BHIOB CTAJEH.

TpyOsl JAHHOTO BHAA OTJIMYAIOTCA AOCTATOYHO BBHICO-
KO IPOYHOCTHIO ¥ MJIACTHYHOCTEI0. OHM BBIZIEPIKHBAIOT
GoabIIoe BHYTPEHHee JaBjieHHe, a TaKKe 00ajaoT 3Ha-
YHTEeJbHO MEHBIIHMM, II0 CPaBHEHHI ¢ YYI'YHHBIMH,

BECOM.
K nedocmamxam céapruix mpyb cieiyer OTHECTH HX

[IOABEPIKEeHHOCTh KOPPO3UH U CPABHUTEJIBHO HeOOIbIION
CPOK CJIVKOHIL.

OUMHKOBaHHbIE CTaAbHbie TPYObI

CraspHBIe TPYOBI MOTYT OBITH KaK C AHTHKODPO3Hii-
HEIM IDOKDHITHEM BHYTPH H/WJIH CHapy»H, Tak u 0es
Hero (Taxmue TpyOBI ele HA3HIBAIOT YepHbIMH). B Kaue-
cTBe MOKPBITHA OOBIYHO HCIOJB3YIOT HUHK, HaINbLIAE-
MBIH 2JIeKTPOJUTHUYECKHUM criocoboMm.

Ouyunrosanible mpybsb. He HYXKIZAIOTCA B INOKDPBITHH
KPACKO#, JOMOJHUTEIbHOM 'PYHTOBKE ¥ TOMY IHOJA00HBIX
MepONpPHUATHAX IO 3alUTe OT PIKABYMHBI, 38 MCKIIOYe-
HUEM VYaCTKOB ¢ Hape3aHHOo pe3s0oil — Ha HUX TOHKHM
3alIUTHBIN cJoii HapymeH. CoequHAA OIMHKOBAHHBIE
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TPYOBI CTANBHBIMHA (He YYyT'YHHBIMHA) (PUTHHTAMH, CJIeAy-
eT YYUTHIBATE 3TOT (DAKT W M03a0OTHUTHCH O HAJEXKHOM
AHTHKOPPO3HHHOH 3amuTe; NPOP’KaBeBIlas CTaJlbHAaA
My(Ta HaKpenko CXBATHIBAETCS C pPe3bDOoil ONMHKOBAH-
HOM TPYyDBI He Xy2Ke, 4eM C YePHOM.

OcHo8HOilL cnocolb coeduHeHus cmaibiblx mpyb — ceap-
ka. IloaTomy 06s23aTEILHO HAJIO YIUTHIBATH HX CBAPHUBA-

eMOCTE (€ yBeJIMUeHHeM COepIKaHusA yriepoja B Tpybax
OHA yXyAIIaercs).

Ipwio:xenue 2. O6cagHbIE

TPYOBI J/IA CKBAYKHH
BOJOCHAOKECHHUA

CroumocTs OypeHHns MOTOHHOI'O MeTpa ¢ yBeJINYeHneM

| uMaMeTpa CKBa)XKMHBI YBEJIMYMBAETCH 3a CYeT TOro, YTo
. mpuMeHAOTCA obcagHbIe TPYO! OOJIBIIEro AUAMETPA.

Bwi6op duamempa o6cadHolt mpylsl 3asucum om mpe-

. 6yemozo KoauLecmea 600l 1 ONpefeNseTcsa rabapuraMu
. CKBajKMHHOI'0 Hacoca (6osee MOIHBIH Hacoc uMeeT 00JIb-
. [l fEaMeTp).

Jlna om0denvioz0 KommedHca ROCTATOIHO NPOM3BOJH-
TeJIhbHOCTH CKBaXUHBI OT 1 10 3 M3, BOABI B 4ac, 4TO COOT-
BeTCTBYeT PacXoAy BOABI U3 6-TH 0[HOBPEMEHHO OTKDHI-

. TBIX TOYeK Bopopasbopa. B sTom ciaydae AOCTATOTHO

HAavaIbHOrO AHaMeTpa OypeHus W NpUMeHeHHUA oOcaj-
HEIX TyO Auamerpom 114 — 133 mm.
Jlna Goavurozo xommedxa ¢ DONBIINM KOJTHYECTBOM

| CaHY3JIOB, OTAEILHBIM IOMOM /IS IIPHCIYTH 9TOTO MOXKET
. He XBaTHTH. B 9TOM ciIly4ae pekoMeHAyeTcs OYpPUTE CKBa-
. sxuHy GONBIIMM AMaMeTpoM H moj obcagHyio TPYOy
. 159 mm. ITox Takyio CKBaXKUHY HeobXoxuM Gosee MOII-
. HEIif Hacoc ¢ 6oNBITUMHA rabapUTHEIMU Da3MepaMHu.

KoHCTPpYKIMA CKBa)KHHBI 3aBHCHT OT 0CODEHHOCTEN
reoJIOTHYECKO 06CTAHOBKH B TOUKe DypeHHA U olpeje-
nsiercsi komOuHAnMeil obcagHBIX TpyO0 pasjMYHEBIX QHAa-
MEeTPOB H THIIOB.
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Iox amamerpom obcagHOM TPYORI CKBAMHUHEL IOHUMA-
eTci MAKCHMAJBLHBIN HAYAJNBHBIA AHaMeTp 00cajgHO
TpyOBI, OXOAAIILEH 10 u3BecTHAKA. Eciiu 3aaBiieHO, 4TO
nuameTp obcagHoM Tpydsr 133 MM., TO 3TO O3HAYALT, UTO
Tpyda nuamerpoMm 133 MM. HOET 10 BOJOHOCHOTO M3BECT-
HAKOBOT'O CJIOA.

HNanee, B u3BecTHAKe OYpHUTCA BOJOHOCHEIA OTKPHI-
THIH cTBOJ, 00bIuHO A0 10 M. u guamerpom 98 mm. B
IIOJIOBMHE CJAYYIaeB 3TOr0 JOCTATOYHO ANA PYHKIIHOHUPO-
BAHHMA CKBAYKHHBI.

MHorma BO3HHKAaeT He00X0AHMOCTh JONOJIHHUTEIbHOM,
BTOPOH o0CagKM CKBAXHHBI TPYODOH MEHBLIIEro auaMe-
tpa. Cnegyiomuii pasmep obcagHoii TpyOel 3a TpyDoii
xuamerpom 133 mm. uaer Tpyba nuamerpom 114 mm.

IIpr cnoxHOU reoJlornd BO3HHKAET HeoOXOAMMOCTEH
TpeTrbei obcaaku, yxae guamerpom 89 mm. Ho Trakue cay-
Yau — peAKOCTh.

Coser

Heobxogumo, 4To 661 HACOC CMOI' MOMECTHTHLCHA B
obcamHyII0 TpyOY HAWMEHBINIEro AUaMeTpa, T. €. B
TpyOy numamerpom 114 mm. HexejnaTejlbHO OIY-
ckaTk Hacoc 4 moiima (100 mm.).

CoBpeMeHHbIE CHUCTEMBI BOAOCHaOXeHMS

CkBaxkuHa auaMerpom 133 MM. ¢ mepexojoM Ha AHa-

merp 114 mM., paccyuTaHA HA IPOHU3BOAUTENBHOCTH IO
3 M3 BOJBI B YAC M CKBAXKWHHBIA Hacoc 3 gioiiMa.

CkBaxxuHa nuamerpoMm 159 MM ¢ mepexozgoM Ha Aua-
MmeTp 133 MM., paccunTaHA HA IPOU3BOAUTENLHOCTD 10
5 M3 BOZBI B 4ac U AuaMeTp Hacoca 4 moiMa.

Takum oOpasoM, B HOJIOBHHE CJIyY4aeB CKBAXKUHY
XapakTepu3yeT OgMH aumamerp obcagHOil TpyOml, a B
IIOJIOBHHE — JIBA JHMaMeTpa: IepBOH H BTOPOH obcajku.
IIo reosiormu BCTPEYAIOTCA CAYYaH, Korja HeobOXoxuMo
CTABHMTE KOHIAYVKTOP Ha 00cagHyio TpyOy CHKBAXHHEI.
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Ho B aTOM ciiydae Moj AHaMeTPOM CKBaMHWHBI IOHHMAET-
ca nuamerp obOcamHO# TpyOBI, KOTOpad caguTCA HA
W3BECTHAK, 4 B Iacrnopre CKBa’KHHBI MOBOPHTCH, UTO ¥
CKBAKHMHEI €CTh KOHAVKTOPD OIIpele/IeHHOr'0 AuaMeTpa.
Ot nuameTpa CKBAYKHWHBI 3aBHCHUT BO3MOXKHOCTH NPH-
MEeHEeHHA CKBAYXHHHOTIO Hacoca TOi HJIM WHOM MOIIJHOCTH
1, COOTBETCTBEHHO, NPOU3BOJAUTEJNBHOCTH CKBAXKUHBI.

Ha 3ameTKy

IluaMeTp CKBasKMHBI — 9TO Auamerp oGcamHOM
TpyOBI, KOTOpas AOXOAUT A0 u3BecTHAKA. [loaToMy
KOHAVKTOP CKBa)XHHEI He BJIMseT Ha eeé IPOH3BO-
AUTEJLHOCTh, HO 3aMETHO IOBBINIAEeT CTOMMOCTE.




IIpwioxxenue 3. O6nue
IOJIOKEHHA 11O
BOIOCHA0KEHHIO

BopocrabxeHne OHOKBAPTHPHOTI'O JOMAa OCYIIECTBJIA-
erTcsd OT IEeHTPAJHU30BAHHOH HJIM I'PYIINOBOM HAPYKHOM
CeTH BOAOCHADKeHud, a IPH ee OTCYTCTBHUH HJIM B CJIyYa-
fAX, eCJIM 9TO NPeAyCMOTPEHO B 3aJlaHUHU HA IPOEKTHPO-
BaHWe, YCTpauBaeTCsa aBTOHOMHAA CHCTeMa BOJoCHADKe-
HHUA.

Cucmema 6odocrabiceHuss 00HOKEAPMUPHOZ0 JoMa
8KJA0YAem.

+ IPACOeJHHEHHAA K HeHTPAJIN20BaAHHOH HJIH I'PYIIIO-
BOM HADPVIKHOH CeTH;

* OTBETBJIEHHE OT HAPYKHOM BOJIOIPOBOJSHOH CeTH,
BBOJl B A0OM, BHYTPEHHHUI BOMAOIIPOBOA HJIN BOJXOPasdoOp-
HYI KOJOHKY;

* ABTOHOMHASA — BOJ03a00pHOE COOpPYIKEHHe, BOJIO-
NOABEMHYIO YCTAHOBKY, BOHOOYHUCTHYIO YCTAHOBRY, IOJK-
BOAANINH TPYOOIPOBOJ, BBOJ B JIOM, 3alIACHYIO HJIH Pery-
JHPYIOIIYIO eMKOCTh, BHYTPEHHUI BOJOIIPOBO/.

AemoHomHas cucmema 2zopadezo 6000CHaAbNeHUA
AOMOJIHUTEJBHO BKJIOYAET BOJAOIPEMHBIM KOTeJ HJIH
TEMIOOOMEeHHMK (IIPHM 3aKPBITOH CHCTeMe TeIIocHabke-
HUA), 000pyaoBaHKe IS NOJANePIKAHUA 3aJaHHON TeMIle-
paTyphl B TOYKax Bojxopasbopa, npH HeOOXOJMHMOCTH —
NHDKYIAAIHOBHELIe CeTH 1 HACOCHI.
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Bee cueTeMbl IEHTPAAbHOTO (TPYMIIIOBOI0) BOAOCHAO-
JKeHHd Ha 'PYNNY OJHOKBAPTHPHKIX AOMOB cjeayer 000-
pYAOBATH YCTPOMCTBAMHM [JIA HM3MEpPeHHdA KOJHYecTBa
Boasl. IIpu 3TOM B KaXKIOM JOMe HOJIHBLI VCTAHABJIM-
BATHCHA CUETUYHKH XOJIOJHOM U ropa4eu BOJbI, a HA BOJO-
3a00pHBIX WJIH BOJAOOYHMCTHBIX COOPYIKEHHAX — CUETUH-
KH BOJABI HJIH PacxoaoMephl.

Coser

CueTuHKH BOJBI CJeAVeT pasMellaTb B yJA00HOM
I8 CHATHA IMOKa3aHWil U o0CIyKUBAHUA MecTe, B
IIOMeIlleHNH, B KOTOPOM IOJAepPKHUBAETCHA TeMIle-
parypa Bozjayxa He HExKe 5 C.

[Ipu yerpoiicTBe BBOJA B I0OM, IPOKJIajKe TPyOOoIpoBoO-
TOB ¥ HaBecKe NpuOOpPOB AOJIXKHEI cOOMOAATECA HOMOJI-
HUTeJbHBIe TpebOBaHMA, HAIpaBjleHHBIe Ha obecmeue-
HHe [eJIOCTHOCTH CTPOUTELHLIX KOHCTPYKIHIl, He[oIy-
meHue HepamuoHAJBHBIX IOTeph Tema, oOpasoBaHHE
HeOMyCTHMOTI'0 KOJHYECTBA KOHJEHCATA B TOJIIIE CTPOH-
TeJIbHBIX KOHCTPYKIIHH B TedeHHe OTOIHUTENbHOI0 nepu-
oga; Takue TpeboBaHMA TOJMHEI YCTAHABJIHBATHCH B
3alaHMH Ha [POEKTHPOBAHHE C YYeTOM OCOOeHHOCTeH
KOHKPETHOI KOHCTPYKTHBHOM CHCTEMEI JOMA.

CucreMa BogocHAOXeHUA IoMAa JOJ¥HA oDecnieduBaThH
nopauy Tpedyemoro CHull 2.04.01 xonudecTBa BOABI B
nom. Jlomyckaercs cucTeMy BojgocHabxeHudA OJHOKBAap-
THPHOT'O AOMAa HA CeMBIO M3 TPeX-IATH YeJIOBeK PacCcuH-
TBIBATH HMCXOAA W3 OPHEHTHPOBOYHOrO PACXOJa BO/IBI
0,5—-1,0 m3/u.

IIp¥ NpOEKTHPOBAHMHM H YCTPOHCTBE CHCTEMBI BOJO-
cHabKeHHA AoMa KOJKHBI cobioareca obuiue TpeboBa-
ausa CHull 2.04.01, CHull 2.04.02 1 gonojsEUTEJIbHLIE
TpeboBaHHUA HACTOANIETO CBOJIA IPaBHJI.

MoHTaxK TPYOOIPOBOIOB CJEYET BLIMOJIHATE ¢ CO0II0-
neauem tpebosarmit CHull 3.05.01 u CHull 3.05.04,
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a4 TaK)Ke [ONOJHHTeJbHBIX TpeboOBaHHMHM HACTOANIETO
CBona npaBuJl.

TuapaBanuyecKHii pacuer ceTeil BogocHabOKeHHus, MPo-
PKTHPOBAHME U MOHTAX TPYDOIIPOBOIOB M3 MOJIHMEPHBIX
MaTepuaJIOB PEKOMEeHAYeTCHA OCYNIecTBJIATE B COOTBET-
cereuu co CII 40-102.

Ilna yerpoiicTBa TpyOONPOBOOB PEKOMEHAYeTCA Mpe-
DOYTUTENHBHO NIPHMEHATH H3AeNud H3 NOJHMEepPHBIX
MAaTepHAaJioB.

Boao3abopHoe COOpYKeHHE AAS aBTOHOMHOW CHCT@Mbl
BOAOCHabXeHun

B KauecTBe aBTOHOMHOI'O MCTOUYHHKA BOJOCHAOKeHN,
KAK MPABHUJIO, CJeAYeT HCIOJb30BATE NO/A3eMHbIE BOAHI.
IIpeanouyrenue ciaeayeT OTAaBATH BOLOHOCHBIM I'OPH30H-
TaM, 3alIUIIeHHBIM OT 3arpsA3HeHHd BOJOHENPOHHUIIae-
MBIMH NIOPOJAMMU.

B kauecTBe BOA03aDOPHBIX COOPYKEeHHH DPEeKOMEHAY-

eTcsa IPUMEHATH MAXTHBIE KOJOAIB! WK BOA03a60OpHEIe

CKBa HMHBbI.

LLiaxTHBIH KOAOACLU

IMMaxTHBIA KoJOmell Npelno4YTHTeJeH [AJid NpHMeHe-
HHUA NIPHU riiy0uHe 3ajieraHusA BOJOHOCHOT'O TOPH30HTA He
6osee 30 m. O npeacraBiasgeT cobol BEPTHKAJIBHYIO IOP-
HYI0 BBIpabOTKY KpPYIJIOTO HJIH KBAAPATHOrO CeYeHHU:
nuamerpoM (minuHOil croporsl) He meHee 1,0 M. CreHKH
KOJIOAIIA MOI'VT OBITH BEIIOJIHEHBI U3 JepeBa, KaMHA,
feToHa WM Kese300eTOHA, NOJIUMEPHBIX MATEPHAJIOB.

Konopen nmpemHasHadaeTcs AJid pa3MelleHHs B HeM
BOAONPHEMHOro ycrpoiicrBa. IIpm pasHBIX BapuaHTax
IIPHHATON CXeMBI CeTH BOJOCHAOKeHHsA pasMenialTCH
HA CHeNHAaJLHOMN MIonajKe BHYTPH KOJOAILA UK B IOK-
3eMHOH mamepe, IPHMBIKAIOIIEH K CTBOJY KOJOALA,
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MoryT OBITH pasMelleHbl TAKMKe cTAIIMOHAPHEIN HAcCOC A

- rupponHeBMobaxK.

OroJIoBOK M CTBOJI IIAXTHOT'0 KOJIOAIA AOJIHHBI OBITH
3am(UuIleHkl OT sarpaAsHeHU IOBEPXHOCTHBIMA ¥ 'PYHTO-
BLIMY BoaMHé. Bepx orosioBKa AoJKeH ObIThH BhIlIe yPOB-
Hs 3eMuid He MeHee yeM Ha 0,8 M 1 IepeKpHIT KPBIIIKOM.
BoKpyr “KOJOANA [AOJIKHBI YCTPAaUBATHCA OTMOCTKA
mupuHOil 1 — 2 M ¢ YKJIOHOM OT KOJIOALA ¥ BOXOHEITPOHU-
[aeMblil PJINHAHBIA 3aMOK mupuHoil 0,5 M Ha rIyOHHY
1,5-2 M.

JlHo KOJIOALA DM HpueMe uepe3 Hero BOJBI JAOJIPKHO
6EITH CHAOKEHO IpaBHUHEIM (GHIBTPOM HJIH Ha HETO
NOJKHA OBITH YJIOMKEHA IUIMTA U3 IOPHCTOro deToHA.
IIpu npueme BOALI Yepe3 CTEHKH B HHUX NOJIMKHEI OBITH
yCTPOeHHI OKHA, 3allONHEHHbIe IPABMAHBIM (QHUILTPOM
WJIM IOPHCTHIM OETOHOM.

[Ipu ToJIMMEE BOAOHOCHOIO Ijacta .0 3 m cuepyert
IpeAyCMATDHBATHL IIAXTHBIE KOJOJIEL COBEPIIEHHOIO
THIIA — C BCKPBITHEM BCell TOJIHHBI IIACTa; MPX 00JIb-
meli TOJNIIMHE ILJIACTa AONYyCKAKTCA HEeCOBEPIIEHHKIE
KOJOANBI — ¢ BCKPBITHEM IJacTa Ha rayOuHYy He MeHee
2 M.

Bopxy B3 maxTHOrO Kojoana peKoMeHAyeTCA NoAaBaTh
B ceTh BOAOCHAGIKEHMS C NMOMOIIBIO MOTPYMHBIX 3JICK-
tTpoHacocoB. IIpm aAmHAMHYECKOM YPOBHE BOJLI MeHee
6 M MOKHO IPHMEHSATH [IOBEPXHOCTHLIE HACOCHBIE YCTA-
HOBKH.

BoAO3ab0pHan CKBAXHHA

Bojo3aGopHEIe CKBAayKMHBI, HCIOJB3yeMbleé IPEUMYy-
[eCTBEHHO B CAy4aAx, KOraa rayOuHa 3ajleraHusd BOJO-
HOCHOTO MracTa nmpessimaer 20 M, yCcTpauBaOTCA TAKHUM
o6pasoM, 4T06B! B HUX MOIJIH OBITH Pa3MEIlEeHEl BOL038-
6opHBIA GHIABTD H NOrpysXHOM HACOC.
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OronoBoK BOZ03abOpHOI CKBa)XHMHBEI PEKOMEHAVeTCH
pacmojiaraTh B KOJOJAIE, AHO KOTOpPOI'o clieiyeT Ipen-
YCMATPHUBATE HHIKEe VPOBHA IIPOMEep3aHHMA TPYHTA.
KoHCTPYKIINA OTOJIOBKA CKBAKHHBI NOJMKHA HCKIIOYATH
BO3MOXHOCTH IIPOHMKHOBEHHA IIOBEPXHOCTHBEIX BOL H
3arpA3HeHUH B CKBaXXMHY. BepxHAA 4YacTk OroJIOBKA
AOJIXKHA BBICTYHNATHE HAMN MOJOM KaMephl KOJIOAIA He
MmeHee yeMm Ha 0,5 M.

IIpun onmacHOCTH NPOHMKHOBEHHA B KOJIOJAEI MOBEPX-
HOCTHEIX BOJI cJieAVeT NPeAyCMATPHUBATE UX IPeHAaNK.

s caMON3IUBAIONIAXCA CKBAXKHH HeODX0IUMO Ipe/-
YCMOTPEeTE BO3MOKHOCTE OpPraHH3anMy OTBOJAa BOIEI 3a

npeiejbl Y4acTKa C HeJOIIVIIIeHHeM pa3sMEBIBA NNOBEPXHO-
CTH 3eM.JIH.

BOAOCOYMCTHBIC YCTAHOBKM

KauecTBO X03AHCTBeHHO-IIUTHEBOM BO/IbI, IOJaBaeMOii
B JIOM, JOJKHO cooTBeTcTBOBaTh Tpebosammsam CHull
2.04.02. B Tex cayuasax, KOrja Boja HCTOYHHKA He VI0-
BJIETBOPAET 3THM TpeDoBaHUAM, He0OXO0MMa ee OYHCTKA
U (nnn) obezzaparkHBaHHe.

ObeszapaxmBaHue BOJABI, KAK IIPABUJIO, CJEAVET OCY-
IIeCTBJATE B BOAOOYHCTHLIX YCTAHOBKAX B TOM YHCIe
De3peareHTHBIM crIocob0M (¢ MOMONILEI0 DAKTePHIHAHOIO
obnyuyenus). [lns obesszapaKuBaHAA BOABI AONYCKAETCH
HCII0JIB30BaHHEe T'HIOXJOPHTA HATPH A, XJIOPHOH H3BeCTH
HIPYIHX peareHToB, paspemeHHbix ['occansnugHa130pOM
P® pna npuMeHeHHS B NpaKTHKe XO03AHCTBEHHO-
MUTBEBOI'0 BOAOCHADIKeHHA.

Ilpn mcmonb30BAHMH XJOPHOM HM3BECTH HJH APYIHX
CYXHX XJIOPCOZEpPIKAIlUX PeareHTOB MOI'YT HPHMEeHATh-
CA XJIOpP-HaTPOHBI (KancyJibl M3 NOPHCTOH KepaMHKH),
3all0JIHEHHbIE peareHTOM M OIyCcKaeMbleé B BOAOIIPHEM-
HVI0 eMKOCTE (KoJiojien, 6axk).
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OuHeTKA BOALI B MHAWMBHUAYAJBHBIX CHCTEMaxX BOJAO-

. cHAGJKeHWs ualle BCero NpPUMeHAeTCHA A yAaleHudA

sKesie3a, coJieil, 3JXecTKOCTH, B OTJAEJbHBIX CIy4adax — AJIdA

. ypanenusa Gropa, MapraEna ¥ APYrHX 3JIEMEHTOB, a
. ragke IJIfA CHHIKeHHS 001ell MUHepaJIu3aluu.

Ilnsa obessapaskMBaHUA U (MJIK) OUHCTKH BOABI CJIE/Y-

. eT NPUMEHATH YCTAHOBKH 3aBOJICKOr0 MPOH3BOACTEA,
. pasmerjaeMbie Ha BBOZE BOJBI B JIOM B OT/€ILHOM IOMe-
. menuu Ha mepBoM sraxke WM B moAsasie. IIpu sToM

JOJIKHBI OBITH BHIOJIHEHBI TPEOOBaHU A, YCTAHOBJIEHHLIE

. psrorosuTesieM 060py/I0BaHMA, K PA3BMEIeHUIO YCTAHOB-

KH, BhIcOTe noMemeHud. MuHuManbHOE PACCTOAHHNE OT
YCTAHOBKH [0 OrpakKAarolux KOHCTPYKIIHH JOJIFKHO
6uiTh He MeHee 0,7 M.

[Ip¥ IeHTPATH30BAHHBEIX U MHAVWBHAYATbHBIX CHCTE-
Max BOJAOCHAOKeHH#A, OYUCTHBIE COOPYKeHUA HIH yCTa-
HOBKHM KOTODBIX He ofecreyuBamT TpedyeMoe KauecTBO
OUYHMCTKH, HeoOXOoAUMO NpeAycMaTpuBaTh B AIOME€ HHIH-
BUAYAJbHEIE YCTAHOBKH HO0YUCTKY BOABI, yCTAHABINBA-
eMble, KaK IPaBHJIO, HENOCPeACTBEHHO Iepej BOAOPas-

~ GOpPHBIM YCTPOMCTBOM (HALIpUMeEp, ¥ MOMKH).

BHyTPEHHHE CeTH BOAOCHabXKeHus

Ilns BEYTPEHHMX CHCTEM XOJIOAHOTO ¥ ropA1iero BOAO-
cHaOKeHHuA cJeJyerT NIpeMMyIecTBeHHO HNPHMEHATH
TpyOBI ¥ (paCOHHBIE YACTH M3 MOJUMEPHBIX MATepPHAJIOB.

. JlomyckaeTrcs IpUMeHeHue MeJHbIX TPYO, a TaKKe CTalb-

HBIX C 3AIIATHBIM NOKPBITHEM OT KOPPO3HH.
TpyGonpoBoAsl (KpoMe IIOABOJAOK K CaHHTAPHO-
TeXHHYEeCKHUM npubopaM) U3 MOJUMEPHBIX MaTepHAaJIOB
pexoMeHJyeTcH NPOKJIaAbIBATE B IUIMHTYCcax, mTpodax,
maxTax MAM KaHajgax, 4Tobbsl mpefoTBPATHTHE BO3MOIK-
HOCTh MX MEXaHWUECKHX MOBPEXKJeHHH B IpoIlecce 9KC-

ILIyaTaluH.
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CDE,DE‘M-E.’HHHE CHCTEMBI BOAOCHAOXEHIS

IIpn pasmemeHuH TPYOONPOBOMOB PEKOMEHAVETCH
IpeaycMATPHBATE BO3MOMKHOCTE OCYIIECTBIATEL HX 3aMe-
HY 0e3 pa3bopKH HeCYIHX KOHCTPYKIIHH AOMA.

Vemanoexy 3zanopHoii apmamypb. H@ 6HYMPEHHUX
8000NPOBOTHBLY cemax caedyem npedycmampusams.

* Ha KaXXJ0M BBOJIe X03AHCTBeHHO-IIHTHEBOH BOJAHKI;

* Y IOJANIINX ¥ MHPKVIAIHOHHEIX HACOCOB ropadero
BOJIOCHADKeHUA;

« mepex npubopaMu, BOAOPasbOpHOM apMaTypo,
BOJAOTPEeHMHBIMH alnapaTaMy U JPpYTrHMH arperaTamu;

B cayuasax, xorjga naBjieHHWe HAPYKHOHM CEeTH IpPeBHI-
[IaeT 3aflaHHYI0 NpPeJesIbHYI0 BeJUUYHUHY [AaBJI€HHHA BO
BHYTPEeHHEeM ceTH, Ha BBOJe B IOM CJeAVyeT nHpeaycMaTpu-
BATh YCTAHOBKY PeryJAaTopa JaBJeHHUdA.

ITpu HemocTATOYHOM JABJIEHMH CETH IEeHTPAJBHOIO
BONOCHADXKeHHA HJIH HAJIHYNH WHAWBHAVAJIBHOIO HCTOY-
HHKA ¢ JHHAMHYECKUM YVPOBHEM CTOAHHA BOJABI HA I'JIV-
OuHE, IPH KOTOPOM CONPOTHBIIEHHE TPAKTA BCACKIBAHUA
(c y4eToM BBICOTEI IIOA'bEMAa) He NPEeBhIIIAEeT BEICOTY BCa-
ChBIBAHHA Hacoca, PeKOMeHAVeTcA NpefycMaTpHBATH
YCTAHOBKY HAacoca ¢ MeMOpaHHBIM paCIIHPHTEJbHBIM
baxkomM (HanpuMmep, rHApPOoNHeBMODAK), pa3sMenaeMoro B
MIAXTHOM KOJIOAIEe, B MOA3EMHONH KaMmepe y Boxo3abop-
HOM CKBa*XHUHBI HJIH B JJOMe.

Ilnsa npepoTBpAIleHU A OCTHIBAHUSA BOJALI B TpyDax mpu
OTCYTCTBHH BOJAONOTPeOJIeHUS B CHUCTEMAX TIopAYero
BOMOCHADIKEHUSA clenyeT MNpefycCMATPHUBATE TEILIOBYIO
H30JIAINIO TPYD ¥ MUPKVAAIHOHHLIE HACOCHI.

HacocHBle YCTAHOBKH CJieiyeT, KaK IIPaBHUJIO, Paclo-
JlJaraTh B IIOMEIeHUAX, I'le YCTAHOBJIEHBI TEIJIoreHepa-
Topbl. IIpu aTOM AOMIKHEI OBITH HIPHHATEL MEpPhI, 4TODBI
YPOBEeHb 3BYKOBOI'0O JaBJIeHHMA B pacYeTHBIX TOYKAax

MHIBIX IOMEIN[eHUi JoMa npu paboTaiolmeM Hacoce He
npessiman 34 nBA.
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IIpwroxkeHue 4. BoLIEPKKH
M3 CTPOUTEIBHBIX HOPM
M IIPABHJI IO MOHTAKY CHCTEM
BOJOCHAOKEHMUSA

HacToAmue HOPMBI PaclpoCTPaHAKTCA HAa IIPOEKTH-
pOBAHME CTPOAINUXCA M PEKOHCTPYHPYEMBIX CHCTEM
BHYTPEHHEro XOJIOJHOI'0O M ropsajero BOJAOCHADKeHHHA,
KAaHAJIW3AaIliH | BOJAOCTOKOB.

[Ipu NpOEKTHPOBAHUH CHCTEM BHYTPEHHEI0 XO0JIOAHO-
ro 1 ropsaYero BOAOCHAGKeHH#A, KAHAJM3AIUH H BOJO-
CTOKOB HeoOXOIUMO BBINOJHATL TpeOoBaHUA APYTHX
HOPMATHUBHBIX JOKYMEHTOB, YTBEPIK/AeHHBIX MJIH COrJa-
copaHHBIX MuHCcTpoem Poccun.

Hacmoaujue HOpMbL He PACNPOCMPAHAIOMCA HA NDO-
exmuposarue:

+ CHCTEM IPOTHBOI)KAPHBIX BOAOIIPOBOAOB IIPeAIIPH-
ATHI, TPOU3BOAANINX WM XPAHAIIUX B3PEIBYATEIE, JIET-
KOBOCILIAMEHAIOIIHeca U ropoyue BellecTBa, a TaKikKe
ApYyTuX 00BEKTOB, TPeGOBaHKA K BHYTPEHHEMY IPOTHBO-
MOKAPHOMY BOJOIPOBOAY KOTOPBIX YCTAHOBJIEHBI COOT-
BETCTBYIOI[MMH HOPMATHBHBIMHU JOKYMEHTAMH;

« CHCTEM ABTOMATHYECKOI'0 MOMKapPOTYIIeHUA;

* TEeIJIOBBIX NYHKTOB;

+ yeTaHOBOK 00paboTku ropsiueil BOJLI;

. CHCTEeM ropsfdero BojocHaOKeHHns, NOAAI0IMX BOAY
Ha TeXHOJIOTHYeCKHe Hy /bl IPOMBIIIJIEHHBIX IPpeAIpH-
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ATHI (B TOM 4uKcie Ha JjiedeDHBIe NPOLEAYPE) H CHCTEM
BOJOCHAOXEeHNA B IpeAeax TexXHoJIorudeckoro obopy-
JAOBaAHHUSA;

* CHCTEM CIIeIHAJIBHOI0 NIPOMU3BOJACTBEHHOI'O BOJIO-
cHabO)xeHUsA (MeMOHH3UDPOBAHHONH BOABI, TIIYBOKOrO
OXJIAMNEeHUA U Ap.).

Brympennuii 6odonpoeod — cucremMa TpybonpoBoioB H
VCTPOMCTB, 00ecIevynBaOIIas mogady BOAbI K CAHHTAPHO-
TeXHHYECKHM npubopam, IOXKapHBIM KpaHaM M TeXHO-
JIOTHYEeCKOMY 000pyAOBaHHIO, ODCHYIKHBAKIOIIAA OXHO
3aHHe WJIH I'PYINY 3AaHHH H COOPYKEeHHH H UMeKlas
obiiee BOJOHM3MEPHTEJbHOE YCTPOMCTBO OT CeTH BOMAO-
IPOBOJA HACEJeHHOr0 NYHKTA HJIH NPOMBINIJIEHHOTO
npeanpuATHA.

Bo Bcex THnax 3jaHHil, BO3BOAMMBIX B KAHAJIH30BAH-
HBIX paiioHAaX, cJeAyeT IpelyCMaTPHBATL CHCTEMBI BHYT-
pPEeHHero BOJOCHADMEeHHSA 1 KaHAJIHU3aIlHH.

Tpybr1, apMmaTypa, obopygoBaHHe H MaTepHaJibl, IIPpUMe-
HAEMEIe IIPH YCTPOMCTBEe BHYTPEHHUX CHCTEM XOJOAHOIO ¥
ropadero BOAOCHAOMKeHHSA, KaHAJIM3AIlHH H BOJOCTOKUB,
MOJIKHEI COOTBETCTBOBATH TPeOOBAHMAM HACTOALIIAX HOPM,
roCcyJapcTBeHHBIX CTAHNAPTOB, HOPMAJIEH M TEXHHYECKUX
YCJIOBHHM, YTBEDAEHHBIX B YCTAHOBJIEHHOM HOpPAKE.

IIpu TpaHCIOPTHPOBAHHUM M XPAHEHHH BOALI HHTHEBO-
ro KadecTBa CJeJVeT NPUMeHATh TPYObl, MATEPHAJIBI U
AHTHUKODPPO3HOHHBIE  TMOKPBITHA, paspenieHHbIe
I'maBcansnuaHansopom Poccuu 1y npuMeHEeHUA B IPakK-
THKE X03AHCTBeHHO-NIHTHEBOro BOJOCHADKeHHu .

OcHOBHBIE TeXHHYECKHEe penIieHusd, NPHHHMAaeMbIe B
IPOEKTax, ¥ 0YepPeJHOCTh HX OCYIIecTBJIeHUA Heo0Xoau-
MO ODOCHOBBIBATHL CPABHEHHEM IOKAa3aTeJieii BO3MOMK-
HBIX BAPMAHTOB. TEXHUKO-9KOHOMHYECKHEe PacYeTkl cJie-
AyeT BBIIMOJHATH [10 TEM BAPHAHTaM, JOCTOMHCTBA (HeJo-
CTAaTKH) KOTOPEIX HEJIb3s YCTAHOBHTEL Oe3 pacuera.

OnTuManbHBIH BAPUAHT pacuyera omnpelelisercs HaH-
MeHBbIIIell BeJHYMHOM NPHUBENEeHHBLIX 3aTpPaT € yUETOM
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COKpalleHusl pacxo/ia MaTepHaJbHBIX PecypcoB, TPY/AO-
3aTpaT, 2JIEKTPOIHEPIHH U TOIJIMBA.

I[Ipy NpPOEKTHPOBAHHMH CJIeAyeT NpeAyCMaTPHBATh
npUMeHeHHe [IPOTPeCCHBHBIX TEXHUYECKHUX PeIleHuH u
MeTOIOB paboT: MexaHM3anHIo TPYI0eMKHX paboT, aBTo-
MATH3AIMI0 TeXHOJOTHUYECKHUX MPOIEeCcCOB M MAKCHMAaJb-
HYI0 HHIYCTPHAJHU3ANHUI CTPOUTEJIbHO-MOHTAMHBIX
paGorT 3a cueT NIpUMeHeHHd COOPHBIX KOHCTPYKIHI,
CTAHJAPTHBIX U THUIIOBBIX H3JEJHH H nerajiei, H3roTos-
JISeMEIX HA 3aBOJaX M B 3aroTOBUTEJbHBIX MACTEPCKHUX.

KagecTBO XOJIONHOW M ropAdYeil BOAbI, IOJaBaeMOM Ha
X03AMCTBEHHO-IIUTHEBbIE HYMKIbI, HOJIHHO COOTBETCTBO-
BaTe I'OCT 2874—-82%, KauecTBO BOJBI, IIOfaBaeMOM Ha
OPOM3BOJICTBEHHBIe HYK/JbI, ONpeAesaeTcsa TeXHOJIOTH-
yeCKHMH TpebOBaHMAMH.

Temnepamypy zopaieii 600v. 8 mecmax 6000pasbopa
caedyem npedycmampueams:

+ gHe HUKe 60 'C — masa cucreM IeHTPAJH30BAHHOTO
ropsadero BoAOCHAOXKeHUHA, NIPUCOSAUHACMBIX K OTKDHI-
TBIM CHCTEMAaM TeIJIOCHADKeHU

- ge HuxKe 50 'C — piua cHCcTeM LEHTPAJIH30BAHHOI'O
ropsyero BoJOCHAOMKeHHSA, NPUCOSIUHACMBIX K 3aKpbI-
THEIM CHCTEMAaM TeIllJIOCHADKeHnA; |

+ He puoime 75 'C — mus BcexX CHCTEM, YKa3aHHBIX
BBIIIIE,

B nmoMemeHMAX AETCKHX JOMIKOJIBHBIX YUYpeXJeHHH
TeMIepaTypa ropsueii BOAbI, IofaBaeMoil K Bojgopasbop-
HOI apMaType Aynleld ¥ YMBIBAJIBHUKOB, He JOJKHA IIpe-
BeimaTe 37 C.

Temneparypa ropsiueii BoJsl, ojgaBaeMoi BOJOHArpe-

BATEJISAMHU B pacnpeieiiTeabHbIe TPYOOIIPOBOBI CHCTEM

IeHTPAJH30BAHHOI'0 rOPAYEro BojocHAbKeHN A, JOJKHA
COOTBETCTBOBATH PEKOMEHJAIINAM PYKOBOJCTBA IIO MPO-

- EKTHPOBAHHID TEILJIOBBIX IIYHKTOB.

B HaceleHHBIX NYHKTAX M HAa NpefnpUATHAX, I'le
MCTOYHHMKH NHTHEBOro BoJocHab)xeHusa He obecrevu-
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CoBpemMeHHbIE CHCTEMbI BOAOCHAOXEHHS

BAIOT BCe HYMXAB mnoTpebureneil, NpPH TEXHHUKO-
9KOHOMHYeCcKOM OOOCHOBAHMM H IIO0 COIJIACOBAHHIO C
OpraHaMy CAHHTAPHO-3MUJeMHUOJOTHIECKON CJIYHKOBI
NOIyCKaeTcs MOABOAMTL BOAY HENHTHEBOI'0 KavecTBa K
nuccyapaM ¥ CMbIBHBIM DauKaM YHHUTA30B.

Cucmembl 6HYympeHHez0 6000nposoda ( X03alCMEeHHO-
numMbeeozo, NPou3eodcmeenHozo, NPOMUBONOHAPHOZO)
8KJLI0YA0M: BBOALIL B 3laHNA, BOAOMEpHEIE y3JIbl, Pa3Bo-
IAIMVIO CeTh, CTOAKH, MOJABOAKH K CAHUTAPHBIM npubo-
paM ¥ TEeXHOJOIHYECKHM YCTAHOBKaM, BOAOPa3O0OPHYIO,
CMECHTEeJbHYIO, 3alIOPHYIO ¥ PeryJHPYIOIYyI0 apMaTypy.
B 3aBHCHMOCTH OT MECTHBIX YCJIOBHI H TEXHOJIOI'HH IIPO-
H3BOJACTBA B CHCTEMY BHYTPeHHero BOAOIIPOBOJAA HAANE-
*KHUT BKJIOUYATH HACOCHBLIE YCTAHOBKM 3allaCHBIE H pery-
JIMPYIOIUe eMKOCTH, IIpPHCOeJHHeHHBIe K CCTeéMe BHYT-
peHHero BOJOIIPOBOJA.

Brifop cucTeMBl BHYTPEHHEro BOJZOIPOBOJA CJENyeT
OPOMBBOAMUTE B 3aBHCHMOCTH OT TeXHHKO-3KOHOMHYEC-
KOil mesecoobpasHOCTH, CAHHTAPHO-THIHEHHYECKHX H
[IPOTHBOIIOMKAPHBIX TpebOBaHMM, & TAK¥Ke C YIeTOM IIPH-
HATOI CHCTeMBI HAPYYKHOTO BOAOIPOBOAA U TpeboBaHMM
TeXHOJIOTHH IIPOHU3BOJICTBA.

CoeguHeHHe ceTeil X03AHCTBeHHO-TUTHeBOr'0 BOAONPO-
BOJA C CeTAMM BOJOMPOBOJIOB, MOAAIINNAX BOAY HEITUThHE-
BOT'O Ka4yecTBa, He JONyCKaeTcs.

[na rpynn 3JaHuil, OTIMYAKIIMXCA IO BBICOTE HA
10 m u 6oJiee, caeayeT NpeayCcMaTpUBATE MEPONIPUATHA,
obecrmeunBaOIUe B CHCTEMaX BoAoCHAOKeHNA 9THX 3/1a-
HHAM TpebyeMblil HAIIOP BOABKI. ' '

PexomMeHAyeTCA NpeaycMaTPUBATE KONbIEBAHUE CTOA-
KOB X03AHCTBeHHO-TTUTHEBOI'0 BOAONPOBOJA.

[Ipou3BOJCTBEHHbIE CHCTEMBI BOJOMPOBOAA MOJHHBI
yIOBJIETBOPATh TEXHOJOIHYeCKHM TpeboBaHUAM H HE
BHI3LIBATH KOPPO3HMH amnaparypsl U TpPyOOmpoBOAOB,
OTJIOMKEHHA cojiell U Guosormueckoro obpacranud TPyo
¥ AnmnapaTos.
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B 3danuax (coopyxceHuAx) 6 3asucumocmu om ux
Ha3HaAYeHUA Hadlexcum npedycmampueams credyoujue
cucmeMmbl BHYMpeHHUX 6000nposodos:

+ XO3AUCTBeHHO-IIUTHEBEIE;
» IPOTHBOIIOYKAapPHBIE;

+ [IPOM3BOJICTBEHHEIE (OHY WU HECKOJIBKO).

CucTeMy IPOTHBOIMOKAPHOI'O BOAONIPOBO/A B 3JAHMAX
(coopyskeHHAX), MMEIOIIUX CHCTEeMbl XO03AHCTBEHHO-
OUTHEBOr0 MJIM MPOM3BOACTBEHHOI'0 BOAOIPOBOJA, CJe-
AyeT, KaK MpaBuiIo0, 00beIUHATE C OAHOM U3 HUX.

B npou3BOACTBEHHBIX H BCIIOMOraTeJIbHBIX 3JaHUAX B
3aBHCHUMOCTH OT TpefoBaHHI TEXHOJOIHH IIPOMU3BO/CTBA
1 B COOTBETCTBHY C YKA3AHUSMHU 110 CTPOMTEJIBEHOMY IPO-
eKTUPOBAHHUIO NPEeANPUATHIH, 3JaHHH H COOPYHEeHUH
pasJIMYHBIX OTpacjeil MPOMBIIJIEHHOCTH [JIA COKpalie-
HUA pacxoja BOABLI HAAJIEKUT NpeJycMaTpUBaTh CHCTe-
MBI 060POTHOrO BOAOIPOBO/ia U IIOBTOPHOT'O MCIOJIB30BA-
HHA BOJBIL.

CucreMbl 060pOTHOrO BOAOCHAOMKEHHA AJA OXJIAMIe-
HHS TEeXHOJOrAYeCKHUX pacTBOPOB, MPOAYKIMH H 000pY-
NOBAHMA IPH TeXHUYECKOU BOZMOM¥KHOCTH CJie[l[yeT MPOeK-
THPOBATH, KAK NpaBWjo, 6e3 paspbiBa CTPYM C MOAaYei
BOJILI HA OXJIAXMTEJH, HCIOJIb3YA OCTaTOYHBIM HATIOP.

IIpu NpoeKTHPOBAHMHM CHCTEM BOXOCHAOeHU:A HeoD-
XOMUMO NIPeAyCMaATPHUBATE MEPONPHUATHSA IO CHHXKEHHIO
HEelIPOHM3BOAUTEJbHEIX PAaCXOJ0B BOJABI M CHHIXKEHHIO
mymMa.

B 3aBucHmMOCTH OT pe)Xuma u o0bema moTrpebiieHHA
ropAuYeil BOABI HA X03AHCTBEHHO-IUTHEBLIE HYKIBI 3/1a-
HHUI M COOPV:KEHHH pasjiMYHOro HasHa4YeHHA cJiefyeT
IpeAyCMATPHBATE CHCTEMBI IEeHTPAJH30BAHHOT'O BOJIO-
cHabKeHUA WK MECTHEIE BOJJOHArpeBaTe IH.

[Ipu HeoGXOLUMOCTH HONAYM ropAYer BOJBI IHTHEBO-
ro KayecTBa HA TEXHOJOrHYeCKHe HYMKABI JOMyCKaeTcs
npeAycMaTpPHBATh 1oAYy ropA4deH BOJALI OMHOBPEMEHHO
HA X03AMCTBEeHHO-ITUTHEBhIe U TeXHOJOIHYeCKHe HY K IbI.

307
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He pomyckaeTcsi COeAHMHATH TPYOOIPOBOABI CHCTEMBI
ropsadero BojocHab)KeHUA ¢ TpyOOmpoBOAaMH, MOZANO-
MMM rOPsA4yI0 BOAY HEIHTHEBOI0 KA4eCTBa Ha TeXHOJIO-
rudecKue HYK/BI, 8 TAKYKe HerocpeACcTBeHHbIH KOHTAKT
¢ TeXHOJIOTHYeCKHM o000pyAoBaHHEM H YCTAHOBKaAMH
ropadeii BOABI, [10JaBaeMOii MOTPeOHUTEJII0 C BOSMOYKHBIM
U3MeHeHHeM ee KadecTBa.

BrI00p cXeMbI IOAOIrpPeBa u 00pabOTKH BOABI U1 CHCTEM
IeHTPAJIM30BAHHOIO0 TOPAYEro BOJOCHAOMKeHHA Clejfyer
npounsBoauts coraacEo CHull 2.04.07-86* =u
« PyKOBO/ICTBY 110 IPOEKTHPOBAHMIO TEIJIOBLIX IIYHKTOB» .

B cucTeMax IMEHTPAJIU30BAHHOTO ropsAdYero BoJOCHAD-
JKeHU caeyeT NpeAyCcMaTpUBATE pasMelleHie NIyHKTOB
IoZOoTrpeBa BOJLI, KaK NMPaBHJIO, B IleHTPe paiioHa Io-
TpebJieHu A ropsadei BoJAbl.

Paszpemaercs He mnpefycMaTpUuBaTh IHPKYJIAILHIO
ropsuei BoJbI B CHCTEMAaX IeHTPAJIH30BAHHOI'0 rOPAYEro
BomocHabKeHus ¢ perjiaMeHTHPOBAHHBIM I10 BpPeMeHH
norpebyieHMeM ropadYeil BOABI, €CJIA TeMIIepaTypa ee B
MecTax Bomopasbopa He OyJeT CHHIKATLCA HHMKe yCTa-
HOBJICHHOH HACTOAIIMMH HOPMaMH.

B 3gaHMAX HM NOMeEI[eHHAX Jede0HO-mpoduIaK-
THYECKHX YYPEeXKJeHUM, JOIMKOJbHBIX U KHUJIBIX 3HaHH-
AX B BAHHBIX KOMHATAX W AYVIIEBRIX CJenyeT IpegycMma-
TPUBATH VCTAHOBKY IOJIOTEHIECYIIUTeNeil, mpucoenu-
HAeMBIX K CHCTEeMAM Tropsadero BOAOCHaOKeHHdA, KakK
NpaBuJio, 1o cXeme, obecreuHBaIOIe MOCTOAHHOEe 000-
rpeBaHNe UX ropAdeil BOLOH.

[Tpu nopade ropAdYei BOALI CHCTEMaMH IEHTPAIU30-
BAHHOTO ropsdero BojocHabKeHUsA, IPUCOeHHEHHBIMA
K TeIUIoceTAM C HeIocpeJCTBEeHHBIM BOJ0pasbopoM,
HONyCKAeTCHA MPHCOEJHHATH MOJOTEHIECYIIHTeNH K
CAMOCTOATEIBHBIM CHCTEMaM OTOILIEHUA KPYyrJaorofm4-
HOrO JedcTBUA BAHHBIX KOMHAT M AYIIEeBbIX.

Ha moJioTeHIeCYIINTeNAX claefyeT NpefycMaTpuBaTh
3alOPHYI0 apMaTypy AJfA HX OTKJIIYEHHA B JTeTHUH
IIepHuo.
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B sKuIBIX ¥ 0OMIeCTBEHHBIX 3/JAHUAX BHICOTOH CBBINIE
4 sraxkei caeayeT o6beIUHATH I'PYNILI BOJAOPa300OPHEIX
CTOSIKOB KOJBIVIOIIHMH NepeMblUYKaMH B CEeKIIHOHHBIE
y3Jibl C INPHCOEJHHEHHEM KAaXAOI0 CEeKIHOHHOI'0 y3ja
ONHUM OUPKYJIAIMOHHBIM TPYOOIPOBOZOM K COOpPHOMY
OUPKYJIALHOHHOMY TpyOONPOBOAY CHCTEMbI. B CEKIIHOH-

| HBIe y3JIBI CJIeAYeT 00BEANHATH OT TPEX [0 CEMH BOZOPa3-
. fopHBIX cToAKOB. Kosblyomue NepeMbBIYKH CJefyeT

[IPOKJIa/IBATH 11O TEILJIOMY 9epAaKy, 0 X0JOAHOMY Yep-

AaKy IOJ CJIOeM TEILJION30JIAIMH, II0J IIOTOJIKOM BepXHe-
. o 9TaKa IPH IoAade BOJLI B BoZopa3bopHEIe CTOAKH
. CHH3Y HJIH II0 HOABAJY IPHU n0/Ja4e BOABI B BOJiOopasdbop-
. HBIe CTOSAKH CBEpXy.

B 30anusax evicomoit o 4 amadiceil, @ marice 8 30aHu-
AX, 8 KOMOPbLX OMCYMCMBYem 603MONHOCMb NPOKLAD-
KU KOJLbUYIOWUX Nepembiier, donyckaemcsa ycmaHasiu-

. 8amb nONOMeHYeCcYuumenu:

+ HA NUPKVJIAIHOHHBIX CTOAKAX CHCTEMBI IrOpAYero

3'_ BOMOCHAOKEeHUA;

*« HA CHCTEeMe OTOILIEHHHA BAHHBIX KOMHAT KpPyrJjoro-
OUYHOTO AeHCTBHHA, IIPH 9TOM BOJOpa3bOpHBIe CTOAKH U
pasBojfmne TPYOGOMPOBOABI CJEAYeT IPOKJaAbIBATH
COBMECTHO ¢ TPYOONpOBOJaMH OTOIIEHUA B 00Imel u30-
JIAIAHA.

IIpucoenunerue BoxOpa3bopHBEIX NPHOOPOB K IHDPKY-
JISIIMOHHBIM CTOAKAM M IHPKYJIAIHOHHBIM TPpybOIpoBO-
IaM He JOIYCKAaeTCH.

Ilns ceJlbCKUX HACEJIEHHBIX MECT M IOCEeJIKOB BhIOOD
THIIA CHCTEeMBI TOPAYETr0 BOAOCHADMKEeHHUA OoIpeAesiieTcs
TeXHUKO-3KOHOMHUYECKHM PacueToM.

IlaBjeHHe B CHCTeMe ropsYero BOJOCHabXeH!A y CAHN-
TApHBIX OpHOOPOB HOJKHO ObITH He Oosee 0,45 Mlla
(4,5 xrc/cm2).

Cucmembl 6HYMPEHHUX 8000nP08000E X0.100HOIL 800b!
caedyem nNPUHUMAMb:
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+ TYNHMKOBBIMH, €CJIH JOIYyCKaeTcA Nepepsis a nojgade
BOJBI ¥ IIPH YHCJIE TIOMKAPHBIX KpaHOB 10 12;

« KOJBIEBBIMH HJH C 3aK0JIbIIOBAHHBIMH BBOJaMH
NpPH ABYX TYNHKOBEIX TPYOOOPOBOAAX C OTBETBIEHUAMM
K moTpebHTeNAM OT KAXJI0ro M3 HHAX AJA obecredyeHUs
HenpepbIBHOMN nogauu BoAabl. Kosbnessle ceTH AOYKHEI
OBITh NPHUCOENHHEHBI K HAPYMKHOW KONBIEBOH CETH He
MeHee 4eM JBYMSA BBOJaMH.

Ilea u 6oaee 6eoda caedyem npedycmampueams OnA:

+ 3maHUi, B KOTOPEIX YCTAHOBJEHO cBhime 12 moxap-
HBIX KPaHOB;

. MIIBIX 3HAHUMH ¢ uHcaoM KBapTup ceeimre 400, Kiy-
GOB ¢ 5CTPAJI0I, KMHOTEATPOB ¢ uncyioM MecT cuime 300;

+ TeaTpoOB M KJyDOB CO CIeHON HEe3aBHCHMO OT YHCJAa
MEecCT;

+ 6anb npu gucie mect 200 u Gosee;

+ MpadYedyHBIX HA 2 T U OoJiee DeJibs B CMEHY.

[Ipu yerpoiicTBe AByX u DoJsiee BBOJAOB ClIeiyeT mpex-
ycMaTpHUBaTh PHCOeNUHEHHe UX, KAK MPaBWIO, K pas-
JIMYHBIM YYaCTKaM HapYKHOM KOJIBIEBOM CeTH BOJOIIPO-
Bona. Mesxay BBOJAMHM B 3JJaHWe HA HAPYIKHOU CETH CJie-
IVeT YCTAHABJIMBATE 3aJABHIKKH WM BeHTHJIM JiA 0De-
cIeYeHUA NMOJaYH BOALL B 3JlaHHe IIPH aBapHH HA OJHOM
13 YVYACTKOB CeTH.

IIpu HeoOXOAMMOCTH YCTAHOBKM B 3JAHHH HACOCOB
/IS TOBBINIEHHS NABJIEHUS BO BHYTDEHHeH ceTH BOJO-
IPOBO/A BBOJALI AOJKHEI ObITE 00be{HHEHEI I€pe; HAaco-
caM¥ ¢ YCTAHOBKOM 3aJABMIKKH HA COEITMHUTEIEHOM TPY-
fonpoBoje AnsA ofeclnedeHUA MNOAAYHM BOABI KaXKJbIM
HacocoMm U3 Joboro Beoja. IIpu yerpolicTBe HA KAKAOM
BBOJIE CAMOCTOATENbHBIX HACOCHBIX YCTAHOBOK 00BepH-
HeHHU s BBOJIOB He Tpebyercs.

Ha BBOAAaX BOAOIPOBOAA HEODXOAMMO IpeAycMaTpH-
BATH YCTAHOBKY OOpaTHBIX KJAIaHOB, €CJIH HA BHYTPeH-
Hell BOAOMPOBOJHONI CeTH YyCTAHABJIMBAETCA HECKOJIBKO
BBOJIOB, HMEIONIHX U3MepHUTeJbLHEIe YCTPOMCTBA H COeIH-
HeHHBIX Me¥KIy co60i TpyOOIpoOBOAaMY BHYTPH 3/|aHUA.
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PaceTosgHHe IO TOPU30HTANU B CBETY MeXy BBOAAMH
%03AHCTBeHHO-IINTHEBOT0 BOJAONPOBOAA M BRINYCKAMH

. KaHaJIu3aluy U BOJOCTOKOB NOJIIKHO ObITE HE MeHee

1,5 m upu auamerpe BBoga A0 200 MM BKJIIOY. ¥ He MeHee
3 m — npu guamerpe BBoga cabime 200 mMm. lomyckaercs
cOBMeCTHAs NPOKJANKA BBOJOB BOJONPOBOAA PA3IHIHO-
ro Ha3HAYeHU .

Ha BBomax TpyOOIpPOBOJOB CleAyeT IpelyCMaTPUBaTh

. ymopel B MeCTax IOBOPOTa B BePTUKAJIbHOM WJIH IrOpH-
. 30HTAJBHOH IJIOCKOCTH, KOIJa BO3HHKAaIOIHe yCHINA

He MOTr'yT OBITh BOCHPHHATEI COeAHHEHH MU TpYyO.
ITepeceueHue BBOJA CO CTEHAMH IOABAJA CIEAyeT

. BBINONHATH B CYXHMX rpyHTax c 3asopom 0,2 M Mexnay
. Tpy6ONpPOBOAOM H CTPOMTEJBHBIMH KOHCTPYKIIHAMH
g c 3ameJKOil OTBepCTHA B CTeHe BOJOHENPOHHMIIAEMBIM

M rasoHenpoHHIaeMbIM (B ras’upuIUpOBaHHBIX paio-
HAaX) 5JACTHYHLEIMKA MaTepHaaaMH, B MOKDBIX TPYHTax —
¢ YCTAHOBKOH CAJIBHHKOB.

[IpoknafKy PasBOAANIAX CeTeH BHYTPEHHEro BOJO-
OpOBO/ia B YKWJIBIX M OOI[eCTBEHHBIX 3MIAHUAX ClenyeT
IpeAyCMATPUBATE B NOANOJNbLAX, NOJABANAX, TeXHHTe-
CKHX 9Ta)KaxX M Ha YyepAaKax, a B cJiy4ae OTCyTCTBHA 4ep-
NaKOB — HAa I[EPBOM JTaXe B NOANOIBHBIX KAHAJNSX
COBMECTHO ¢ TPYOOIIpPOBOAAMH OTONJIEHU S UJIH IO IIOJ M
¢ YCTPOMCTBOM CBEMHOI0 QpH3a, a TaKikKe 110 KOHCTPY. *
AAM 3AaHUM, 10 KOTOPBEIM AOIYCKAaeTCa OTKPhITasd IIP-
KJIaNKa TPYOOIPOBOXOB, HMJH IO/ MOTOJKOM BEPXHErO
aTaka. IIpOKJAAKY CTOAKOB M PasBOJKH BHYTDEHHErO
BOMONPOBOAA CJeAyeT IpeAycMATPHBAaTL B INAXTax,
OTKPBITO — IIO CTEHAM AYIIEBLIX, KyX0Hb U APYTIHX NOMe-
mennii. CKPBITYIO IMPOKJAAKY TPYyOOIPOBOXOB CIEAyeT
npeaycMaTpHBATh AJIA oMeIlneHuni, ¥ OTHAeJKe KOTOPHIX
NpeAbABIAIOTCA TIOBbINIeHHbIe TPeGOBAHMSA, U A/ BCEX
cHCTeM M3 IIacTMaccoBhIX TPyD (KpoMe pacmojiaraeMblX
B caHUTAPHBIX vajgax). CKpelTad OPOKJAAKA CTANBHBIX
TpyOOIIPOBOOB, COEANHAEMBIX Ha pesnbe, 3a HCKJIOYe-
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HHEM YroJbLHUKOB JJIA NPHCOeUHEHHA HACTeHHOM BOJIO-
pas3bopHoil apMaTypsl, He MMEIOIIeH A0CTYNa K CTBIKO-
BRIM CO€JIMHEeHHAM, He JONyCcKaeTcH.

IIpokaaaKy ceTeil BOAONPOBOAA BHYTPH IIPOMU3BOXA-
CTBEHHBIX 3/laHKI, KAK OIPABHJIO, CJeAyeT npegycMaTpH-
BATEH OTKPBITOM — 10 pepMamM, KOJIOHHAM, CTEHAM H IIOJ
nepekpeITUAMEA. IIpH HEBO3MOMKHOCTH OTKPBITOH IIPO-
KJIQJKH JOIyCKaeTcsa NpeAycCMaTPpHBAThH pasMelnieHHe
BOJOIIPOBOAHBIX CeTel B 00IMX KaHAaxX ¢ APYTAMH TPY-
fonmpoBojaMu, KpomMe TPyOONPOBOJOB, TPAHCHOPTHPYIO-
IIUX JIErKOBOCILIAMEHAIIuecd, ropodyne HJIH AN0BH-
Thie MHAKOCTH u ra3sl. CoOBMeCTHYI IMPOKJIAAKY
X03AHCTBEeHHO-IIUTHEBhIX BOJOIIPOBOJAOB ¢ KaHAJH3AIH-
OHHBIMH Tpy0OOompoBOZaMM JONYyCKaeTcsi NPHHHMMATH
TOJILKO B MPOXOAHBIX KAHAJNAX, IIPH 3TOM TPYOOIIPOBOAKI
KAHAJIM3AIMH cJeAyeT pasMeliaTh HHXE BOJAOIPOBOJA.
CrnenuajnbHble KaHAJBI AJIA OPOKJIAJAKH BOJOIPOBOLOB
creayeT NPOeKTHPOBATH NPH O0DOCHOBAHMHM H TOJIBKO B
MCKJIIOUATENbHBIX caydadgx. TpyOonpoBoakl, MOABOAA-
[niMe BOAY K TeXHOJOruYecKoMy O0OpyAOBaHUIO, HOMY-
CKaeTCcH NPOKJIAALIBATE B OJIY MJIH IOJ IIOJIOM.

CeTh XOJOZHOTO BOAONPOBOJA IIPH COBMECTHOM IIpO-

KJIajKe B KaHajxax ¢ TpybonpoBogaMu, TDAHCIIOPTHPYIO-

IAMH IOPAYYIO BOAY HJIM map, Heo0XoAuMO pasMemaTrhb
HdKe 9THX TPpyOOIpPOBOJOB ¢ YCTPOMCTBOM TEPMOM30JIA-
IUH.

IMpoknagky TpyboOmpoBOJOB cleAyeT MpeAycMaTpH-
BaTh ¢ yKJoHOM He meHee 0,002,

TpybonpoBoabl, KpoOMe MOKAPHBIX CTOAKOB, IPOKJIA-
nbIBaeMble B KaHaJlaX, HIaxTax, KabMHax, TOHHeNAX, a
TAKIKe B IOMEIeHMUAX C IOBLINIeHHOM BJIAXHOCTHIO, CJIe-
VeT H30JIUPOBATHL OT KOHAEHCAIlUN BJIATH.

I[IpokiaagKy BHYTPEHHEro XOJIOJHOrO BOJONPOBOJAA
KDYTJIOTOAUYHONO AEHCTBUA CJeAyeT NpeaycMaTpuBaTh
B DOMEIIeHHAX ¢ TeMIepaTypo#l BO3AyxXa 3MMOM BBIIIE
2 °C. Ilpz opoxaagxe TpyOGONpPOBOAOB B MOMEIIEHMSAX
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¢ TemmepaTypoii Boaayxa Humke 2 'C HE0OXOAMMO MPEA-
yCMATPUBATL MEPONPHATHA MO HPEJOXPaHEHHIO TpydO-
pPOBOJOB OT 3aMepP3aHuA.

IIpm BO3MOMKHOCTH KPATKOBPEMEHHOI0 CHMIKEHNS
remnepaTyphl B nomemiernn o 0 'C 1 HHKe, a TaKKe
pU NPOKJIAafKe TPYO B 30HE BIUAHUA HAPYHHOI'O XOJ0A-
HOro BO3Ayxa (BONMM3M HAPYKHBIX BXOAHBIX OBeped #
BOPOT) CJeAYeT NpeAyCMaTPUBAThH TEIJIOBYIO M30IAIAI0
TpYyO.

VerpoiicTBa A BRIYCKA BO3AYyXa ClefyeT npeaycMa-

TPHBATH B BEDXHUX TOYKaX TPyOONPOBOJOB CHCTEM IrOps-

yero BojocHabxeHusa. BLINyCcK BO3/lyXa U3 CHCTEMBI TPY-
GONpPOBOJOB JAONYCKAETCHA NpPeAyCMaTpUBAThL TAKIKE
yepe3 BOAOpPa300OpHYIO apMaTypy, PACIIOJIOKEeHHYIO B
BEePXHHMX TOYKAX, CUCTEMbI (BEPXHHX araxkax). B HAXK-
HIX TOYKAX CHCTEM TPYOGOIIPOBOAOE CIeAyeT NpeaycMar-

. puBaTh CIYCKHBIE yCTpOiCTBA.

TernIoBYIO M30JANHNI0 HeOOXOAMMO NPeAyCcMaTPUBaTE
IiA MOJAIIMHX M HNUPKYJIANMOHHBIX TpyOONIpoOBOJOB
cHCTeM Topsadero BOAOCHAOKeHHdA, BRKJIWOYAA CTOAKH,
KpOMe IIOABOJIOK K BOZOPa3dOPHBEIM npubopam. Tonmuaa
TeILIOHZ0JAIHOEHOTO CJIOA KOHCTPYKIIHH JOJI¥HA OBITH
ge Mmenee 10 MM, a TerJionpPoOBOAHOCTH TEIJIOH30JIAMOH-
goro matepuana He meree 0,05 Br/(Mma'C).

IIpu npoexTHPOBAHUH TpyOOIPOBOJIOB CHEAYeT Ipes-
ycMaTpuBaTh BO3MOMKHOCTh KOMIEHCAIMA TeMIepaTyp-
HEIX YAJUHEeHHE TPYO.

Ilns BHyTPEHHUX TPYOOIPOBOAOB XOJIOLHOM 1 ropaAYen
BONILI, CJeAyeT NPHUMeHATH I1JacTMaccOBbIE TpyOBI H
tdhacoHHBIE U3JeJINA U3 IMOJMITHIIEHA, MOJIMIIPONHAJIEeHA,
MOJMBUHMJIXJIOPHA, TOJUOYTHIIEHA, METAJLJIONONIHMED-
pLie, M3 CTEKJOILUIACTHKA M JAPYrUX IJIACTMACCOBBIX
MAaTepHaJoB — Ui BCEX CeTei BOJAOCHADKEHUA, KpOMe
pasaeNbHOU CeTH NPOTHBOMOMKAPHOTO BOJOCHADMXKEeHMU 1.

Ilnsa Bcex ceTei BRYTPEHHEro BOLOIPOBOAA AONYCKAST-
csg IpUMeHATEH MeAHbIe, ODOH30BEIE U JATYHHBIS TPVORI,
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dbacoHHBIe H3/IeJINs, a TAKKe CTAJbHBIE C BHYTPEHHHM H
HaApVXHBIM 3allUTHLIM NOKPBITHEM OT KOPPO3HH.

Ilns cenbCKOX03AHCTBEHHBIX NPEANPHATANR JONyCKa-
eTcda IPUMeHATH acOecTolleMeHTHBIE TPYOhI.

ITpoxaagka nNaacTMacCOBBIX TPYD HOJKHA MpeAyCcMAaT-
pPHBATHCA IIPEeMMVINECTBEHHO CKPBITOH: B IJIMHTYyCAaX,
mrpobax, maxrax u kaHanax. [lonyckaercsa OTKpBITaAsA
NPOKJAAKa HNOJABOAOK K CAHMTAPHO-TEXHHYECKHM IpH-
fopaM, a TAK)Ke B MECTaX, Ifie HCKJIIYaeTCa MeXaHude-
CKOe MOBpeXJIeHHe IJIACTMACCOBBIX TPYOONPOBOAOB.

Ilna X0389MCTBEHHO-IIATHEBOT0 XOJIOAHOIO0 H ropAvero
BOJIONIPOBO/IA CJIeAlyeT IMPUMeHsTh TPyOhl M3 maTepua-
JIOB, PaspelleHHBIX AJA NpuMeHeHHA ['OCKOMCaHSIH[I-
Haaszopom Poccuu.

Tpybout u pacorHble u3denrus O0NHCHbL 8bLOEPHUBAMb!

- npobHOe AaBJeHHe BOAbI, IpPEBbIIIAONIee pabouee
naBjeHue B cetu B 1,5 pasa, Ho He meHee 0,68 MIla, npu
NOCTOAHHOH TeMieparype xoxoxHoi Boasl — 20 C, a
ropsadeii — 75 C; -

« npobHOe JaBieHHe BOALI, paBHOoe paboueMy JaBje-
HHIO B CETH ropsdero BojiocHabxeHus, Ho He meHee 0,45
MIla, npu Temneparype Boasl (npH HenbiTaEuAax) 90 C;

» IIOCTOAHHOE JaBJIEHHe BOJbI, paABHOEe pabouemy JaB-
JIEHUIO BoAkl B cetu, HO He meHee 0,45 MIla, npu mno-
CTOSHHOH TeMmepaType XoJoaHoi Boasl 20 'C B TeueHue
50-neTHEro pacuyeTHOro Inepuoja SKCIJIyaTalliH, a NpH
OCTOAHHOHU TeMmepaType ropsadeil Boael — 75 'C B Teue-
HHe 25-J1eTHero pac4yeTHoro nepuoja sKCIjayaTaniH.

TpybonpoBogaY0, BOAOPa3bOpPHYI0 H CMECHTEeJbHYIO
apMaTypy AJs CHCTEM XO3fHCTBEHHO-IMTHLEBOI0 BOJO-
IpOBOJA CJAEeAVeT VCTAHABIMBATHL Ha pabouee JaBiieHHe
0,6 MIla (6 xrc/cm2); apMaTypy AJs OTAENLHBIX IPOTH-
BONOMKAPHBLIX CHCTEM ¥ XO03AHCTBEHHO-IIPOTHBO-

[MOMAPHOTO BOAOIPOBOJA — Ha pabouee HaBJieHHe He

6osee 1,0 MIla (10 krc/cm?2); apMaTypy AJisi OTAEIBHBIX
[IPOM3BOJCTBEHHBIX CHCTEM BOJAONpPOBOJa — Ha pabouee
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naBJieHWe, MPAHEMaeMoe 10 TEXHOJIOTHYeCKUM TpeboBa-
HUAM.
Koncrpykuusa Bogopa3bopHOH U 3alI0PHOM APMATYPEI

~ jnomkHA ofecreunBaTh IUIABHOE 3aKPhLIBAHUE U OTKPhIBA-

HUe NOTOKA BOJABI. SaIBHKKH (3aTBOpPBI) HEOOXOAHMO
ycTaHABJIMBATH Ha TpyOax aumamerpoMm 50 mm u Goiee.

Vemanoexy sanopnoii apmamypebl. HA 6HYMPEHHUX
6000npoBodHbLY cemax Hadlexum npedycmampueams:

+ Ha Ka)XJOM BBOJE;

- Ha KOJBIEBOH pasBojfAlleil ceTu Aja obecnedyeHUd
BO3MOXMHOCTH BBIKJIIOUEHHSA HA PEeMOHT €e OTAeJbHBIX
y4yacTKOB (He Dojiee YeM MOJYKOJbIIA);

+ HA KOJIBIEBOM CeTH NPON3BOJACTBEHHOI'O BOAOIIPOBO-
na XOJOJHOM BOJABI M3 pacuera obecrnieueHUA JABYCTOPOH-
Hell moaaYy BOJABI K arperaraM, He JONYCKAalOI[UM mepe-
DBIBA B IIOZA4Ye BOJHI;

+ V¥ OCHOBAHHSA MOYKAPHBIX CTOAKOB C YHCJIOM IIOKAaD-
HBIX KPaHOB o U DoJree;

+ Y OCHOBAHHSA CTOAKOB X03AHCTBEeHHO-IIUTHEBOH MK
IPOU3BOJACTBEHHOI CEeTH B 3JaHMAX BBHICOTOH 3 ara)a
u OoJee;

+ HA OTBEeTBJEHHUAX, NHUTAKIIHX O BOAOPA300PHBEIX
TOYeK U boJree;

« HA OTBETBJIEHHAX OT MAruCTPAJLHBEIX JHHHU BOJO-
[IPOBOJIA; e

+ HA OTBETBJICHHAX B KaXXAVI0 KBAPTHPY HJIH HOMED
FOCTHHHILI, HA NOABOJAKAX K CMbiBHBIM 0auKamM, CMBIB-
HBIM KpPaHAM H BOJOHarpeBaTeJbHBIM KOJIOHKAM, Ha
OTBETBJEHHUAX K IPYIIOBLIM AYyIIaM H YMBIBAJLHHUKAM;

- ¥V OCHOBAHHHM NOJAIIHX H MHPKYJIATHOHHBIX CTOMA-
KOB B 3JaHMAX M COOPYKEHHSX BBICOTOM 3 araa H
boJiee;

« HA OTBETBJEHHAX TpPYyOOMpoBOJa K CEKIHOHHBIM
y3JIaM;

+ mepeji HApYyKHBIMH [IOJIMBOYHBIMH KPaHAMM;

IIpu pacnoyiodKeHWH BOAOIPOBOJAHON apMATyphI AuAa-
merpom 50 MM u Gosiee Ha BeicoTe cBhime 1,6 M oT mosa
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cleiyeT TpeLycMATPHBATH CTAIlHOHADHBIE IUIOMIAAKA
WJIM MOCTHKH JJd ee oDcayKHBaHHA.

Ha BHYTpeHHEM BOJIOIPOBO/ie HeOOXOANMMO IPeAyCMAT-
puBaTh Ha Kaxasie 60—70 M mepaMeTpa 3JaHUA 110 OJHO-
MY IIOJIMBOYHOMY KPaHY, PagMeliaeMOMy OKOJIO 3AaHuN
WJIHA B HUNIAX HAPYKHBIX CTEeH 3MaHMM.

Jlna obecneuenus 3a0anH020 OasjieHus 6 cucmeme
godocHabxcenua 30anus credyem npedycmampusamo
YCMAaHOBKY pezyaimopos 0asieHuA:

- Ha BBOJie BOOOIIPOBOJA B 3[JaHHE;

+ HA CeKIMOHHPOBAHHBIX II0 BHICOTE y4acTKax BOJO-
MpoOBOJA B 3JaHUAX BeICOTOH Gosee 40 m.

[Ipy nDpoeKTHPOBAHMH BHYTPEHHEro BOAOIPOBOJAA
XOJIOAHOM M Tops4Yell BOAEBI CJeAyeT IpeAycMaTpHUBaTh
MeponpuATHA 110 60psbe ¢ mymom u Bubpamuei apMary-
pPBI B TPYOOIIPOBOJOB.

B cucreMax ropsdero BOZOCHAOMKeHHA A HOAAYH
BOJBI CJIEAVET NpefyCMATPUBATh YCTAHOBKY CMeCHTeNeil
¢ pasfelbHOH MOABOAKON K HHM ropaveid H XO0JIOXHOMI
Bojabl. Jlomyckaerca He IpeaycMaTPHBATE YCTAHOBKY
cMecHTe el B cuCcTeMaX ropsadero BOAOCHAOKeHN s, eClIu
A Bojopasfopa mojada BOABI NPHHATA 0e3 moAMeInH-
BAHHUA XOJIOMHON BOJHI.

Yemanoeky o6pamublx KAANAHOS8 6 cucmemax zopaie-
20 sodocnabxicenusn caedyem npedycmampusams:

- Ha yuyacTKax TpyOOnpOBOAOB, MOAAIINUX BOAY K
rPYIIIOBBIM CMECHTEJIAM;

- HA MUPKYJAIMOHHOM TPYOONIPOBOJAE mepel IpHcoe-
IMHEeHHEeM ero K BoJA0OHArpeBaTeIdgM;

. HAa OTBeTBJEHHAX OT obpaTHOro TpybOmpOBOAA
TeIJIOBOM CeTH K TepMOPeryjasaTopy;

+ Ha NUPKYJIADUOHHOM TPyOONIPOBOJE Iepej mpucoe-
IMHEHHeM ero K obpaTHOMY TPyOOIPOBOAY TEIJIOBOM
CeTH B CHCTEMAaX ¢ HemocpeACcTBeHHBIM BOAOPa3bopoM U3
TPYOONPOBOAOB TEIJIOBBIX CETEH.
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