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NPEAHUCJIOBHE

«CnpasodHHK No rHAPOSMEKTPOCTaN-
unam» B. T1. Kpurepa u Ow. J1. dxe-
CTHHA XOPOILIO H3BECTEH COPETCKHM Cne-
UHAJHCTAM-THAPOIHEPreTHKAM MO nepe-
BOMAY TMEpBOr0 H3AAHHA COPAaBOYHHKA,
seimenmero 8 1937 r. B tor nepuoa ua
pPyccKOM f3blKe noutH He Oblao paGor,
B CHCTEMATHUECKOM BHJAE H3Aarapllux
CNET FHAPOIHEPTETHYECKOTO CTPOHTEdb-
ctea 8 Coeaunennnx llrtarax Amepuxn.

3a nochenHHe fBa  JCCHTHAETHS
8 Coserckom Coloze onvO6AHKOBRaHO
Goneblloe KoanyecTBo sonorpadmit no
FHIPOSJEKTpOCTAHIHAM, y4eOHLIX ToCo-
Gitit m cTareill, OTPAMAOUIKX ONBIT OTe-
MECTBEHHOIO IHAPOSHEPrOCTPOHTENLCTEA.
Focsweprousgar npeanpHHAA  H3ftaRue
pAaa MHOCTPaHHEIX paloT AJA O3HAKOM-
JeHHS COBETCKHX unTatenefl ¢ sapylex-
HEIM THAPOSHEPrOCTPOHTEALCTBOM,

Oauam H3 DyHIAMEHTAABHBIX TPY-
0B, NOSBHBUIAXCA 34 MOCJAEIHHE TomH
s CUIA, ssaserca ®Topoe H3NaHHe
«Cnpasounika 1O THAPOSAEKTPOCTAH-
uname»,  poveguee B Huwo-Fopke
B 1950 r. Knura HanicaHa KOAMEKTHBOM
ABTOpOB, CHCHHANHCTOB-THAPOTEXHHKOD
H B 3HAYATENLHOA MEpEe oOTpamaer co-
BPEMEHHEl ypOoBEHb THAPOIHEPTETHKH
B CHIA. He Bce B 3ToM Tpylle oauHaKo-
o uenno. Ilo muornm sompocam B Ha-
weft guTepaType wmeoTcs Ooaee raybo-
KHe pa3spaboTki, TO0 HeKOTOpPHIM pasme-
AaM B Coperckom Colo3e HaKonaeHo
Goaswie onwiTa. BeaenacTeHe sToro uaja-
TCALCTBD MPEeInpHHANC COKpalleHHLIR
nepesojl KHHMH 8 TOf YacTH, KoTopas
MOMET MPEeACTaBHTL HHTEPEC AAs Tpo-
EKTHBIX H CTPOMTGALHLIX OpranH3a-
HHH,

[Tp noaroToske coxpatlleHHOro me-
pesona CnpasovyHitKa OCHOBHOE BHHMA-
HHe OHJI0 yIeJeHo COXpaHeHHID Weno-
CTHOCTH H3A0MEeHHA OCHOBHOTO #®pyra

BONPOCOB, OTHOCHLULHXCA K DPOCKTHpO-
BaHH H crponteasersy I'2C. 1o Ou-
A0 HeoGxomawMo aas Toro, urobu Cmpa-
BOYHHK MOr' OHTbL HCNONLIOBAH Kak
B DPOCKTHHIX H CTPOHTENLHEIX OpraHn3a-
UHAX, TAK H B BHICIIHX Yue(HBIX 3aBe-
JeHHAX KAk JOMOJHCHHE K yueGHBIM MmO-
cobuAM mno Rypey rHAPOSJeKTPOCTaH-
LM .

B 10 #e BpeMa mpH TOATOTORKE me-
pesoja He CTOAMA 3adaua W3INOKHTH
TONBKO TE BONPOCH, KOTOPHIE OTCYT-
CTBYIOT B OTEHECTBEHHBIX H3INAHHAX, —
370 ofeauuno Gl nepesos # HCKJINUHAD
OLl BOIMOMHOCTL DAIVMHOTO HCNOJBL3O-
BAHHA ONBITA THAPOSHEPTOCTPOHTENLCTEA
B CLIA. Tlostomy 8 pane caywaes
B TeKCTe mepesofa coxpaHeHsl HeKoTo-
PHIE OYEBHIAHLIE TOMOMEHHA M NpocTel-
wHe pacHeTsl, HMeOUIHe MeTOAnJorHYe-
CKOE 3Hauende.

Tax, B kavecrse BmOAHOMN, mnepaoi
rnassl_Cnpasounnka nada kAaccHduxa-
uns I'AC no yHKUHOHANLHOMY MpPHIHA-
Ky — Tlo Xapaktepy yuactus [3C B no-
RpuTHA rpadwka Harpyake, Taxoft noa-
xoa - astopop Cnpasounuka, oaHaxo,
npeacTaBafeT onpeaencHAnfi HuTepec,
korga '3C npoexkTtHpyercs, aaA sanoa-
HEHHA OnpefeseHHOro YyUacTka rpadmka
narpyaxn. [lpwBogavble ® raase HAMO-
CTPaUMH  MOACHAIT  PEKOMOHAYEMYID
kaaccupuxauno. B stolt e raase 6ulio
COMTEHO YMCCTHBIM MPHBECTH KpaTxHe
CBEICHHS MO VAeAbHHIM KaNHTaA0BI0Ke:
raaM Ha TIC u TIC, cebecrouMocTi
KHJIOBATT-4aca #u npuHAaTeM B CLIA
AMOPTHIAWHOHHNM CPOKAM Mo OTAGNL-
HEIM COOPYHKEeHHM.

B ranase sropoit mepemoga npueene-
Hel JadHble 00 7POCKTHPOBAHHIO W
CTPOHTEALCTBY TPABHTANMOHHBIX GeToN-
HEX TIOTAH. XOTA nepeucab ¢un, Ach-
CTBYIOUIAX HA MJOTHHY, H TNPHeMH HX



A NPEAHCIOBHE

OnpefeneHts Madg OTAHYAWTCA OT M3+
AOMKEHHBIX, HanpHMep B Kypce mpodp.
M. M. 'pumnna «['RapoTexHHueckue co-
Opy#eHHA», HO 3TH JaHHBE HYXHE AIR
060OCHOBAHHA NPHBOAKMBIX B ClipaBouHH-
Ke NMpaKTHYeCKHX NPAaBHJ TIPOEKTHpOBA-
uua nnaotud. Hexotopue cooGpaxeHHd
no y4ery cHJ NpoTHBOAABJAEHHSA, pacueTy
AeficTRIA ceACMHYECKHX CHJ, BeJIHYHHAM
pacueTHbiX K03 PHOIHEHTOB H T. N. npea-
CTABANIOT CAMOCTOATENBHEI HHTEpeC.

H3 obuwuprof raaes OpHrHHaJAa, no-
cBAllleHHOR THApaBAHYECKHM pacueram,
MOMELeHN B COOTBETCTBYIOLIHE r.Aaubl
nepesofa JWllb OTAEAbHHE AaHHbe:
rafauusl KoshpHuHeHTOR NIEPOXORATO-
CTH KaHaJoB, ynpouleHHw# pacuyer OhiC-
TpoToKa H Hexoropwe apyrae. Tlockoan-
KY B OTEHecTBeHHOH JuTepatype pacdye-
Thl FCHAPABTHYECKOTO Yldapa H ypasuu-
TENLHBIX  pe3epByapos  paspaboTaubl
oYerb nogpolGHO pAAOM aBTOpPOB, B Iia-
BY, NMOCBALCHHYO TYpGHHHEM TpYGonpo-
BOJaM, BKJIWOYMEHbl TOJLKO pacueTsl yaa-
pa mo rpajmxaM ANTHEBH H NpOCTEN-
WHe GOPMYIbL 10 pacueTy pe3aepByapos.
Tourbie Metoaw pacuera (llnedaepa,
‘AMnyca # Ap.) B OpHrHHaae He DPABE-
_deHH,

Caedyer onMeTHTL, YTO A4 H3J0MKe-
uua CrnpaBoyHHKa XapakTepHa CCbIJKA
Ha npocTefiline METOAB THAPABJAHYECKHX
"W CTATHYECKHX pacyeToB, NMPHYEM AasTo-
pel B pAfe cAy4aes OTMEHaT, 4TO A4A
fosiee OTBETCTBEHHOTC MPOEKTHPOBAHHS
JIOMKHB TPHMEHATLCA TOYHBIE paCHET-
Hble Tpeembl. Pan pacueTos, MIBECTHBIX
COBETCKHM HYHTaTeasM no HX OoJgee no-
ApoGHOMY H3NOKEHHID B OTe4ecTBeHHOH
HJaH 3apy0exsodi JMTeparype, ONyILe:H
B mepepoge. B cooTeeTcTByIOUIHX raa-
BaX MpHBEAEHH TpOCTEHIIHE, NOJY3IMMH-
pHYECKHE TIPHEMB!, KOTOpHE, MOrYT Npea.
CTABHThH HHTEpEeC ANs NpefBapHTeIbHbIX
cTanHil MpoeXTHPOBAHHA.

3unauntensHoe Mecto # CnpasodHHie
YAEJeHD OpPraHH3aluuH NPOeKTHPOBAHHS,
COCTaBJASHHIO CMET, OTYeTHOCTH H B3an-
MOOTHOLIEHHAM Me#ay 3aKasuHKaMu M
pupmanu-nogpaguExasmyu,  Hanomenwe
9THX pasnesnos #Mer cyrybo cnenndn-
yeckril xapaxrep gas yeaosuit CIUA, »
{10TOMY 3TH r/1aBHl HCKJOMeHH H3 nepe-
BOAA, KAK He NpeJCTABJAAIOLIHE HHTepeca
ANA UTHPOHHX KPVFOB COBETCKHN I'HApoO-
TEXHHKOB.

B CnpapounHKe AocTatoyHo noapob-
HO pacCMaTpHBAaIOTCA BONMPOCH SKOHOMH-
KH THAPOSHEPreTHKH, BKJOYasA Xapakre-
PHCTHKY YAeAbHBIX KanHTaloBJOMKEHHH,
cpaBHeHMe 3aTpaTt Ha palbouyylo CHAY H
MaTepHalel H JApyrae BonpocH. [lo-
CKOJIBKY UEHh Ha MaTepHajbl, YCAOBHS
onnatel pafouHx, a TaKKe NPHHUHML
OUEHKH SKOHOMHYHOCTH KanHTaJoBJOMKE-
it 8 CIIA ne smoryr OuTh Henocpea-
CTBEHHO COMOCTABJEHE C AHAJOTHYHBIMH
nokasareasmMu 8 CCCP, ony6auxkosanue
STHX raas Oea KeBaJAH(QHIHPOBAHHOIO
aHanHsa STHX BOMNPOCOB CTEUHANHCTAMH
B O0J3CTH ISKOHOMWKH He TNpeacTasff-
Jaock uenecoofpasaniM. Hexona wa atnx

coofipamendii, COOTBETCTBYIOIHe [Ja-
Bbl OpPHTHHA 4 TAK¥Ke He BEJAIYCHLI
B Mepesod.

KHH H B NepBOM H3INdHHH, Dﬂ}’lI.I.E'HEl
BCA  3JEKTPOTEXHHYECKas 4acTh, OCHO-
BAHHAA Ha AaMEDHKAHCKHX HOpPMax H
(rpMeHHLIX TpeGoeanuax. Kpome Toro,
STH BONPOCH Y¥Ke pasfupanuck B che-
HHAABHEX MOHOrpaduax.

Takum oGpa3oM, OCHOBHOE cojlepia-
HHE COKpPaUlEHHOIO nepesoia COCTaBMAA-
0T BOOPOCH TNPOCKTHPOBAHHA H KOH-
CTPYHPOBAHHA FHAPOTEXHHUYECKHX COOpY-
WMeHHH H IKCNAyaTauHH Kak rugpomexa-
HH4YeCKOoro oBopyaoB4AHHA, TAK M FHApoO-
3NEKTPOCTAHUHK B IeJ0M.

lNeperoa naerca B croboanoMm Hagdo-
MEHWH, 32 HOKAIOYEHHeM TeX MecT, B
KOTOpHX COJGDKATCA  PEKOMEHIALHH
HAH YTEEpXIeHHA, HMEoLWHe NPHHLH-
MHAALHEA Xapakrep. B 3Tux cayuasx
(pOPMYNHPOBKH NpPHBEfEHH B TILATEb-
HOE COOTBETCTBHE ¢ opuruuanoMm. Kpu-
THUECKHA pa3fop pekoMeHIAUHA H CYMH-
nenufi, napaemelx asropami Cnpasrou-
HEKA, He BXOANA B 3aJady NepeBoauHKa
H penaxkTtopa.

[Nockoasky astopamu CnpapouHHKa
ofofiiien OOWHPHHA ONBT CTPOHTE b
erpa '2C s CLUA u Espone, npun nepeso-
fe yieasaoch 0cofoe BHHMAHHE npak-
THYECKHM PEKOMEHAAUHAM N0 NPOeKTH-
POBAHHIO W CTPOMTEABLCTBY.

s nepesoja orofpans n3 Cnpasoy-
HHKA HAMOCTpaUMH, HeolXolHMBbe Aad
NOHHMaHHA TEKCTa, & Takme Te, Ha KO-
TOPHX [aHBl COBPEMEHHHC KOHCTPYKILHH
H THNH COOPYMXEHHN HJIM HHTEpecHbe
KOHCTPYKTHBHBIE HETaH.
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B opurnHajae, yuuThiBas# cnpaBovHBIR
XapaxkTep KHHTH, NPHHATO MeJKoe ApoG-
- JleHHe TeKCTa MO0 OTAeJbHBIM BOMpOCaM.
B nmepepojie npHEATO YKPYMHEHHOE JeJe-
HHe Ha rJaeel H naparpadsl coO CKBO3-
HOH HyMepauHeH pHCYHKOB H dopmya.
Bee ¢opmyan, TtaGnuuul H rpadHKH
- JlaHLl B NepeBojie B MEeTPHUeCKHX Mepax,
3a OTAeJbLHBIMH HCKJIOYEHHSMH, OTrOBO-
PEHHHIMH B TEKCTE,

i

Kampaa raasa CnpasouHHka cHaf-
xeHa HefGoaswodn GuGanorpadmueil, oana-
KO UHTHPOBAHHAR JIHTEpPATypa HJAH ycTa-
pesa, HAH YACTHYHO Y¥Ke H3BeCTHa cO-
BETCKHM TI'HIPOTeXHHKaM, mosToMy Onb-
mHorpadHuecKHe cCBelleHHA B8 TEepeBod
BEJAKOYEHE HEe NMOJAHOCTbID.

Ilepesoduuk
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FJIABA NEPBAS
THIBI THAPO3JIEKTPOCTAHLIHA

I'maposnektpocraduun » Cnpapou-
HHKEe KaacCH(MHUHPOBAHLE Mo MPHHIHMY

Yy4acTHA B NOKPHITHH rpadHKa Harpya--

KH chaeaylomuM obpasoM:

|. '9C Ha GuroBOoM cTOKe Ges pery-
JHPOBAHHA.

2. Basuchue I'3C,

3. '3C Ha GHITOBOM CTOKE ¢ CyTOu-
HBIM peryJHpoBaHHeM.

4. Muxosue I'IC,

Fuapoaggymyanpyomue I3C pac-
CMATPHBAIOTCA KAk PAsHOBHAHOCTL IH-
kosuix ['3C, @

iaposaexrpoctanuun, paGoralolime
Ha ORTOBOM CTOKE, HMEIOT HH3KYIO
06ECNeYeHHOCTh H HOMOAB3VIOT TOJALKO
TO KOJMHYECTBO BOABI B peKe, KOTopoe
NOCTYNaer K BOMNONPHEMHEIM COOpYHKe-
HUsIM. Hu3KHe NJIOTHHW NOAAEpHKHBAIOT
HeoOX0AHMBEI YpOBEHb BOLE B BepXHeM
Goedre. [lepusaunonusle, BuCOKOHaMop-
Hpte TOC c maomuHamm wegocraTouHoll
BLICOTHL [ CO3JaHHA PeryaHpyiollerc
Gaccelina Taxme Moryt OBTH OTHEceHbl
K sTomy TiHny. ['9C Ges peryanposanus
paboTaloT B pasiMuHBIX 30HAX rpaduka
Harpyaku, B 3agHCHMOCTH OT pacnoJaa-
raemoii momHoctn '3C mo moge. Cron-
MOCTL BEIpaGaThiBaeMOil SHEPrHH TaxH-
M '3C mHesenuka # Bo BCAKOM cayuae
HHKE, HEM Ha JIpyrHX THOaxX TrHipo-
snexTpocraiunii. Mx ocwosras sajava
KaK TIPOH3BOMHTE/CR 3NCKTPOSHEPTHH—
JKOHOMHA  yrad, KoTopuit Owa Ow
COMIMEH HA TEMJOBHIX 3JeKTPOCTAHLHAX.

[Mon OGasucnsmu I'OC noHEMAalOTCR
YCTAHOBKH € BHCOKOA ofecnedeHHOCThIO,
paborawuie {10CTOAHHO B Oa3nce rpa-
ixka sarpysok. [loanwit pacxon I'AC
PEAKO MpeBHIAeT MEHEMAa/bLHLIHA pacxo.l
pex. 3ror tun 'DC He xapaxrepen ans
veaosift CCCP. Tlpumepamu sroro Tna

I'9C » CIIA ssasiores yeranoskn: Hlea-

kKopd (puc. 1), Kseuncron-Unnnesa
(puc. 2) wna p. Huarape, Borapuya
(puc. 3) ua p. gn. Jlaspertha uan ['3C

Bonuesnab na p. Komym6uu. Kosgiu-
UHeHT Harpysimm GaaucHmx I'IC koneb-
aerca or 70 go 100%.
TPEThEro THNA (Ha OHTOBOM
CTOKE C CYTOYHBIM pEryaHpOBAHHEM)
OOLIYHO  pacnosaraer peryJaHpVIOULHM
bacceffHoM ¢ o0GbeMOM, JOCTATOYHBIM
AN CYTOYWHOTO, & B HEKOTOPHIX CAVYasX
H Onf HegensHoro perymiposauus. Jlas
[3C sroro Tena cywecrsenHoe 3amaue-
HHE HMEeT peHM HHXKHero Obeda:
MABOJKH He JAOMMHB NOATANJHBATH
FHAPO3JEKTPOCTAHLHIO. XapakTepHo
TAKIKEe BLICOKOE COOTHOWEHHE MemKAy
pacueTHeiM pacxogom ['9C W MuHHMaAb-
HhHIM PACXOAOM PpeKH, AoXOAfillee A0
10—20. Tloaswlfi pacxom ycTanoBKs co-
crasaser 0,015—0,03 »®/cex Ha xBag-
paTHbil KHaoMeTp Bojocloproit nuolia-
au. Tlpn Hanmauu B sHeprocucTeMe Tem-
JOBBIX 3AEKTPOCTAHIHA Hepeako MOXKHO
BCTPETHTE MOJHYIO B3aHMO3aMEHACMOCTD
'AC u TAC aas nOKPHITHE OTACALHBIX
y4acTKOB rpaduxa Harpysku.
lpit n30uTRe Boaw sth F3C pabo-
TalT B Gasuce rpadpmuka. [Ipe cesonnnx
YMEHbLIEHHAX PeuYHOro CTOKa OHM Me-
HAIOT CBOE TOJOMEHHe B rpagmuke Ha-
FPY3KH H B MeXeHHHH nepuon nepexo-
AAT MONHOCTBIO B NHK rpadmka. Iono-
BOH Kos(duunedT Harpyskw aas I'SC
3TOro THNa KoaeGaerca or 40 mo 65%.
[TpaMepaMH  TaKMX YCTaHOBOK MOrYT
cayxkute ['IC Kouosuuro (prc. 4) u ap.
Muorie '3C, umenomue Bogoxpauu-
JHIIA Ce30HHOTO M MHOPOJNETHEro pery-
JARPOBAHKMS, M OBITE HCITOVIB30BAHK
Kak nuxkopue I'3C, xoma ot H He ABAS-
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kodd, Huarapcruh

Puc.,

BOAOMAN.

N = 30 Te. xam;

H = 65,1 x.

AOA 33TEOPOR,

| = nas

4 — oH=

7 — pDROCAAD;

cronif saTmOp; F — 10-

nopHuf Gaccefn.
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I
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§0.77
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I0TCA TAKHMH N0 NPoeKTy. D10 06BACHS-
eTCs TeM, 4TO pexHM norpebHreneil mo-
MEeT He COOTBETCTBOBATH BCEfi pacnoja-
raeMol fHKoBOofi MoulHocTH. B pane
Cy4aes YCTAHOBKH 3TOrO THMA HMET
CYTOUHBEI KosthdHUHEHT Harpysgd 30—
100%. XapakTepHeIMH NpPHMEPAMH MO-
YT CHAyHHT: YcTaHoekr [yeep Ha
p. Konopano # ycranoeka ['pana-Kyaw
Ha p. KoaymGun. [lpn npoekTHpoBaHuH
Takux I'IC yuuTHBaeTCs BOIMOMKHOCTH
pocTa HArpysKH, H MOTOMY YCTAHOBJEH-
HYI0 MOWHOCTh OOBMHO PACCYHTHIBANIOT
Mo BO3MOXKHON MHKOBOR MOLIHOCTH.
[Ipn HH3KOA CTOHMOCTH YCTAHOBJAEHHOTO
KHAoBAaTTa Uenecoofpa3Ho npeaycMmat-
PHBATE BO3IMOMKHOCTL MOCAELYIOUIErD
pacuiHpenna I'3C,

Jlns cuATHA nukoe rpadMka Harpys-
KH 3HEProcHCTeMEl NPOeKTHPYIOTCA cCne-
unanpHble nukosele [9C, HMmewwHe
GONBLIYID YCTAHOBJAEHHYIO MOIIHOCTh MO
CPaBHEHHID ¢ MOIUIHOCTRIO BOAOTOKA. Ta-
KHe cTa’Huuy obulyHo obJajaloT Ce3oH-
HBIM  PEryJHpPOBAHHEM, . CPaBHHTEJBHO
BHICOKHM HAnopoM H pacnojaraloTcd Ha
Manux soaocOopHmx Oaccefinax. Pac-
yeTHeid pacxon ['AC cocraraser npu-
mepro 0,06—0,1 m3fcex na ksanpaTebif
KRaomeTp BogocGopHofi naomamu. Ha
PHC. 5 MoKa3aHa CXeMa pachnoJoXMeHHs
nexoswx I'DC wa pp. Taanyne u Tyra-
0. XapakTepHeM MPHMEPOM TMHKOBOW

9C sapaserca ycramoska bBarnean
(puc. 6).

[MakoBue I'2C ocofenuo sgexTus-
HBl /Il CHCTEM C PE3KHMH H KpaTKoBpe-
MEHHBIMH MHKAMH B CYTOMHOM rpadHke
Harpy3KkH, co3jlaBaeMbiMH  coBnaje-
HHEM OCBeTHTEe/bHOH, MPOMBILINEHHOR H
TPAHCOOPTHOH Harpysok (pHec. 7). 3tor
rpauk Tpebyer HajaHuHs OoaLoR pe-
sepsHoil MowHocTH. OueBnaHo, Y4TO CO-
XpaHeRHe TOpAYero pesepsa Ha Tenao-
BHIX SJACKTPOCTAHUMAX HCKIIOYHTEABHO
HeBulroano. [IagoBme I'2C HanGoaee
npucnocoONeHsl A48 CHATHS  TaKAX
OCTPLIX NMHKOB.

JKOHOMHYHOCTE NMEKOBHX I'3C oueHb
BLICOKA, TAK KaK YBeJdHYEeHHE MOLWHOCTH
npoeKkTHpyeMolf craHumn Moxer OhiTh
JIOCTHFHYTO 3a CHeT JONOJHHTEeAbHbIX
pacxoaos TOABKO Ha BOAONPHEMHHEH,
TpyGonposoan, anaune I'OC u obopyno-
BaHHe, 4TO cocraBaser Bcero 30—35%
CTOHMOCTH rHApoy3na. BuGop MoluHocTh
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Puc, 2. '3C Kpnuncror-Yannesa, Huarapckuil sogonan.
W == 368 Tree. weme: H = B85 4.
| — HanopHuR  Gaccedin, 2 — nodmewediwe nAN SaTaopon; ¥— MAWHHNOS 3AAHEE.

Puc, 3, I'napoysea Borapuya na p. Ca, Jlaspentun Gasucuan ['3C,
N = 315 Thc. xem; H =253 a.
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Pue 4. I'3C Kowosmuro, p. Cyckperana; [3C ¢ cyTousmM peryanposanies,
N = 52 ric. wam; H = 57,13 .

I'2C u tHnoB ee coopyxenuit onpejne-
AfeTca  noApoGHBIMH  IKOHOMHYECKHMM
pacueTamu.

¥MecTHo TIPHBECTH HEKOTOpHIe IKOHO-
MHYECKHe T0KA3aTeaM TenJoBEIX W IH-
ApoaexTpryeckux cranuxft, Tlo naunsM
cnpamounnka, B Coeaunernuwx lrarax
AMEPHKH MOIIHOCTL BCEX  TENJOBHIX
NEeKTPOCTAHUMA npumepHo 8 2,5 pasa
NnpeBblU&eT MOWHOCTL DMHAPOSIEKTPO-
cranunii. Pacxoa yras Ha npoM3IBOACTBO
snexrposHepryn TIC coctasasa  aas
1946 . ELSI Ke/k8T -4, a Ha HEKOTO-
poix Haubonee shdextmaunx TIC no
0,45 ke/kar-«, ¥VaennHule XKamHTAJOBAO-

MEHHS HA YCTAHOBJCHHHA KHAOBATT
ana TAC cocraeaswoTt 100—200 aoan.
f 2

e i TR i S S . W —
[ e e ——— = o=
5 5

Tak, ana TIC ¢ Tpema arperatami
no 165 THC. KBT KamHTaNOBAOKEHHs CO-
crapasior 150 doaa/ksr. Kanuranosno-
MeHHA CHWKawoTes aan xpymuux T3C,
HCTIONB3YIOUIHX BOAY PEK, uTD HCKJII0-
yaer HeoGXOAHMOCTh YCTpoiloTsa TIpy-
MOB-0XNaAHTENeMH.

Yaeapuple KamdATaJOBNOMEHHA Ha
I'3C konebaworea B Gojdee WIHPOKHX npe-
Aenax, B 3aBHCHMOCTH OT MOULHOCTH H
tina I'SC, n ana yenoenii CUIA cocrae-
aswor 100—400 nonn. Ha ycTaHOBACHHLIA
kusopatt. Tak, ana I'SC mpunaorauno-
ro THNa MowHocTeio 120 THC. Ker
KanHTaJ0BNOKEHHS COCTABHAH OKOJAO

100 doaa [ker, npn MoumuocTH 60 TeIC.
K8T OHH Boapactawor go 150 noan., a

s
|2 - — e = —— i
]
¥
— T —— -
=
i W

15,08 VA A

15,08

895 230 281 300 5a1

Paocmomnue, XM

Puc. 5, Muxoaue M'3C: wa pp, Tawrysa u Tyraso.
I — I'SC Bypron; 2 — I'SC Haxoown; & — SC Tappopa: 4 — M3C Teaayas; § — T3C Tyreao; § — M3C Honax.
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Puc. 6. I'SC  barnean, p, Muccyps; NUKOBRAR CTanumus,
N = 12l Tec. sam; H =104 &,

wowHoern 40 TeIC, KB8T— A0

npH
ESU JLOJTIL,

JInf 3SKOHOMHKH THApPO3JEKTpPOCTaH-
UMl CcylmecTBeHHB CPOKH CAYHKOB OT-
neabHbIX ee saemenToR. Ilo mMarepuanam
pana TOC cumraercs, 4Yro TakHe co-
OpPYIKEHHSl, KaK 3eMJsHble W MacoHWs-
Hbhle OeTOHHBIE IJAOTHHH, BONONMpPHEMHH-
KH, TYHHEJH, MOJABOAHLIE 4acTH MAaLIHH-
HBIX 37aHHl, HMEHT NPAKTHYECKH He-
orpannuentblii cpok cayxGu.  Ilas
CTaNbHEX TPYGONPOBOAOB CPOK CAY KO
cocrasnsier 30 Jaer, AAA GeTOHHLIX —
50 ner; I4As MeTANNOKOHCTPYKLHH: 3a-

TEOpOB,  pelleTox, KjianaHoB — 20—
30 ner, 1A8 rHAPOMEXAHHHMECKOrD 0BOpY-
JOBAHHA: TypOHH, peryaaTopos —
30 aer.

JKCNAyaTalHOHHBE H3JEPHKKH, HC-
yHc/AeHHBE Ha | k8T YCTAHOBJEHHOH
momuocrd I'3C, koneGaorea ot | RO
2 nona. B rom.

Tl
I ]
[T:] 8
= \
/ /] N
z /
‘H
&0
- / g
& I\i‘ﬁ
JoPg
Wl
2
0
1
d 2 & § & 12 M B B XN
acer
Puc. 7. Tuonudwid aexadpocksll  cyTounmi

rpaHE HArpysKH NPOMuIIAEHHOro pafdona.
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[ra. 2

TJIABA BTOPAS
MACCHBHBIE TPABHTALLHOHHbIE BETOHHBIE MJIOTHHbI

MaccHBHBe rpaBHTalHOHHBE GeToH-
HHe MJOTHHE npegcrasasnT colfoft nmo-
CTOAHHEIE coopymeHHda. OnweT noxkase-
BAET, YTO EXKerojHue pacxoiel aaa Ta-
KOF0 THNa NJOTHHH Oonsille, yem AAR
ICMJAAHBIX HJAH HAOGPOCHBIX, HIH MeHblle,
ueM A8 HHHX THNoB naoTHH. Maccus-
HEl€ TJAOTHHE TIPHMEHHMB AJA JO6LIX
YyCAOBHH, HO HX BLHICOTA OrpaHHYHBAETCA
npoyHocTeio ocHosanua. Ilna <reopos,
B KOTOPHX CKaJa HAXOLHTCH Ha 3HAYH-
TeNbHOfl rAyOGHHE nNOoA  NOBEPXHOCTHIO,
3eMAsHas 1NA0THHA obBMHO #BJAAETCA
Gonee nelwlesof.

PazdHna B CTOHMOCTH Mexay Mac-
CHBHOH M MYCTOTENOH rpaBHTAUHOHHBIMH
MAOTHHAMH 3aBHCHT OT MECTHHX ycJo-
BHil. MaccHBHaa naoTHHa Tpebyer
MeHblle nemeHTa Ha | s® GetoHa W He
HMeeT apMupoBkH. C apyrofi CTOpPOHH,
NYCTOTEABE NAOTHHE TPeGylT 3HAuH-
TeNLHO MeHbplle 6eToHa Ha NOoroHHbIA
MeTp Aaneel. Tak, HanOonee Jerkuit THn
TpeGyer aHwe 35—40% Gerona, sartpa-
YHBAEMOro Ha MaccHeHyi0 maotury. [las
OTAAJEHHBIX MeCTHOCTei, rae CcTpou-
TeJdbHBlE MaTepHaasl HOPOrH, nycrore-
Jas NACTHHA HMeeT OOLIYHO MEeHbLIUVIO
CTPOHTEJABHYH) CTOHMOCTb, HYeM MacCHB-
Has.

I. CHIlbl, AEACTBYHOLWHE HA NMNJOTHHbI

[Ipn pacueTe NAOTHHB AOJKHB Y9H-
THBATBCA CAEAYIOUIHE CHJIBL
CTaTHYECKOe JaBjieHHe BOAH,;
TMpOTHBRBOOABJEHHE;
NasleHHe Jba;
JaBJIeHHE PPYHTA H HAHOCOB,;
BEC TJOTHHH,
CeHCMHYBCKHe CHJAR:
eaKlHA OCHOBAHHA.
pHpofa GONBIIHHCTBA STHX CHJA
TaKoBa, YTO OHA He MO3BOJAAET TOMHO
HX onpefendts. Beawuwna, manpasae-
HHE M TOUKA MPHAOMKEHHS MHOTHX CHJ

' B rnapy BRmotdeH ofmue cBegeius no
MPOEETH POBAHNID OEeTOHHBX MAOTHH H HEKDTOPLIG
pexoMeHAaUHA no BHGOpy AeficTEywMiHX CHA,
noAcaHNE AR NPeaBapHTEABHONO NPOSKTRPOBA-
HHS,

Boaee

nogpolnue A3N0MK el b
8 [J. | n 2]

AaHHEE

A0AMHEI ObTh BHOpaHBE NMPOCKTHPOBLILK-
KOM O4éHb TILATeJbHO.

Hasaenne Boasl. [loaumoe pamaenue
BOJL HA HAMOPHYW rpaHb NJOTHHE (Ha
| noza. m) onpefenAeTcA 3aBHCHMOCTBIO
oAs  TpeyroaeHoro npodHAs MAOTHHB
(puc. 8)

1

P =3z1h, (1)
H JgAd Tpaneuenia’ibHOro MpodhHAA
(prc. 9)

P=zy(h}—h}) 2)

Ins BofoC/HHBHLIX NJAOTHH NpH Yue-
Teé CKOpPOCTH TMOAX0Aa JAaBieHHe BOAb
ompeaens Thes

TONTAHD HamopoMm  h2

Puc,. 8, Tpeyroasuas
SMPa AABACHHA BOJW
HA  BePTHEATLHYIO
CTeRKY.

Pac, 9. Tpanenenaais-

HEA IN0pa  JABAEHHA

BOJAL HA BEPTHKAALHY K
CTEHRY.,

Pre.

10, Tpanenemasisnas
BOAN HA DEPTHKAILEYIO Fpant BOAOCTHBHORM
RIOTHA .

sMopa  AABAEHHA
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(puc. 10) oT AuHHH SHEpPraw Ao noao-
WBE MJAOTHHE. JlAf BOZOCIHBHEIX M0-
THH BaKYyMHOTro npodmas R0JMKHA Y4H-
THIBATLCSH BENIHYHHA ‘BAKYyyMa Kak CHJa,
YXYAIAKILAA YCTORYHBOCTD MJAOTHHEL

MMporusopasaenne. Pasnuudane dop-
Mbl 3MMIOp NPOTHBOJABAEHHA JaHW Ha
puc. 1l,a 1 6 gns cayuag NAOTHHB H2
CKAJABHOM OCHOBAHHH.

B mnpeinofowenHH  OLHOPOJHOCTH
KOHTAKTHOrO [IBAa MeMAy moaMusoi
MJAOTHHL H JHHAEH OCHOBAHHS BEJHYHHA
nasjaednn Gyner MeHATbCA oT yhy (an-
uua 2—8) B Touke 2 (pwe. lil,a) mpoyhy
B Touke J (smuuA F—35). [lpn moanoMm
3AKPLITHH IWBA SNWOPa AaBJeHds faercs
Audued 6—35. TIpu YyaCTHYHOM 3aKpBITHH
napaenMe B Touxke 2 pgaerca 7—5:

F:=T Ay +a(h, — Ry)],

a B TOYKe 3

(3)

Pu=The (4)
MMoanoe npoTHBOJABACHHE ONpeAeNAeTcA
dopmynok

V=1 |h+gah,—h) |F. )

rae p: — yAeabHOoe NpoTHBOAAB/IEHHE HA
. BepxoBoil rpaHu;
P, — yAelbHOE NPOTHBOAABACHHE HA
HH30BOH rpaud,;
a — KO3 PHUHEHT MNpPOTHBOAABIE-
HHS, XapakTepH3YOWHH OTHO-
IHeHHEe Hernoramessore Hanopa
K MOJHOMY,;
W, — noauoe npoTHBOJABJEHHE;
F — naowages OCHOBaHHA NIOTHHHL.

Aasi oTBeTCTBEHHBX BBICOKHX M0
THH, pAacnoJIoXeHHHX Ha CKaje, 4Yacro
yCTpaHBaeTCA UEMeHTaUHOHHAs 3ase-
ca y sepxoporo 3yba, 10NOAHEHHAN CKBA-
MHHaAMH, npolypeHHBIMH 3a 3aBecoft M
HIPaOWHMH POJb JApeHaXMHOH CHCTEMH.
et aApeHamHoli CHCTEMB! COCTOHT
B YMEHbUIEHHH SMIOPL NPOTHBOAABIEHHSA
or Koutypa 2—7—5—3 10 KoHTypa
2—7—9—5—3 (puc. 11,6). Ha npagru-
Ké CKBaXKHHH JipeHara pacnojaralnTtci
HaCcTONLKO GAH3IKO K 3apece, 4TO smiopa
MPOTHBOAABAECHHA MOMKeT ObTh MPHHATA
kag 2—9—5—3. OnuTH Ha CyllecT-
BYIOLLHX TMJOTHHAX € UEMEeHTAWHOHHON
3ABECOH M JpeHaMaMH NOKa3bBAWOT, 4TO

kosduunedT nPOTHBOLARIEHHA a He
npesuiaer *;. Bo mHorux cayuasx

Puc, 11, [luarpaMma npoTHROAABICHNA,

a='/2, a NpR TWATENLHOM BHEINONHEHHH
paGor GAHIOK K HY/IO.

Beian caenans mpeanoomenns, 4To
AJA MAOTHH Ha CEKaJAZ TOoMBKO Hﬁﬁ.ﬂh-
Wwofi MpoueHT TACLIATH OCHOBAHHA MOI-
EE']H{EIE ﬂpﬂTﬂ{lBﬂ,ﬂﬂ'BﬂEHHIﬂ, OIHAKD
ONBITHBIX JAaHHHIX TI0 3TOMY BOMpOCY He-
nocratoudo. [lostomMy pexomengyercs
BKJiOuaTh B pacyer sce 100% maouamu,
NOJABEPIKEHHOf] JaBJeHrio, npH Mool
MbE3OMETPHYECKON JrHuy 7—35,

B cayuae mioTHH Ha CKaje, He HMe-
WOUIHX 3aBeckl MAH JpeHaxa, 3Haue-
HMA a TeopeTHyeckd OyiyT paBHbl ein-
HHILE, H 3MI0Pa NpOTHBOAABJEHHd Oyaer
COOTBETCTBOBAThH  MOJHOMY mepenany
MEMAY BEPXHHM H HHKHHM Obedamu.
[IpakTHYeCKH JKe [AA8 HeBBICCKHX H
cpeaHeil BHICOTH (IJIOTHH HA TUOTHHIX
CKaJbHBIX OCHoBauuaAx xoadduuneHT o
HE NOJIMKeH PABHATHCA elWHHIe.
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[as TwatelsHO MOCTPOEHHLEIX 10
THH Ha CKaJLHOM OCHOBAHHH Kak B8 Tene
MAOTHHLL, TAK H MO KOHTAKTY C OCHOBA-
HHEM MOTYT OBITE JONYLIEHH He(oJblIHe

ACTArHBaKwIllHe HanpaAXeHHA, NOpAdKa
—9 g2fcm®. DTOro AOCTATOMHO, YTO-
Gbl BOCTIPHHATH NpPOTHBOAABJAEHHE MPH-
mepo @ 60—90 m sod. cr. Cnenosa-
TeJAbHO, BCE TJAOTHAB HWa CKAALHBIX
ocHopaHuaX BbicoToll 60—90 m goamHE
6uiTh cHal;KeHbl [peHamamMH Kak B oOC-
HOBAHHH, TAK H B NJOTHHE; B TMPOTHBE-
HOM cay4ae a JAOMMHO OHTbL TPHHATO
paBHBIM €IHHHLE.

YOUNOTHHBIUIHECH HAHOCK Nepen nao-
THHAMHE ¢ TWIOTHOCTBIO, pABHOR HAH
Goabluefi MAOTHOCTH OCHOBAHHA, YBEJH-
YHBAIOT TOJHOE AaBiende, aeficTeyiollee
Ha NJIOTHHY.

Hdna npeasapHTeabHBIX (TPOSKTHHX
npopaboToOK NAOTHH HAa CKaJAbHBIX OCHO-
BAHHAX, He HMewlHx paspaboTaHHON
CcXeMBl LEMCHTAUHOHHOW 3aBeckl W ape-
HaMa, MOryr OBIThL, PEKOMEHJ0BAHLEI Cle-
AylIOlHe 3HAYEHHA «, NpHBeleHHble B
ra6u. 1.

Ta6anna |
BucoTa THO cELARHOMD 3::.“' %
nROTRNL" O HEBAHIIE b
Cpeanns Cpeanetpewnnosa- | Her 1
TAN CcKaaa ¢ ro-
praoHTaILHO
CAOHCTOCT LD
Bucokan Onenn naotHaf | Ecre
CKaAa ¢ ropH3oH- ]
TaALHOR ca0H- 0,75
CTOCTHID [
Cpeanan To xe Ecte
Bucokan Cratorpemmnnosa- | Ecre
TAHN CKA4.0A u 'E?
Cpeanns Monoantuan ckana | Her y
Buicoxan To xe Ecte
B ocraaeamx c1y- 0,50
qaAx (aAd CKAJb-
HWUX ocHonaHuMi)

i [laoranx cpemmell swcotd — 60 — 80 &, BECcoRie
RAOTIENM—pbe B a0,

s naorHH Ha HECKaJbHLIX OCHOBA-
HRax Ges 3y0a HJAH JpeHaxa BeJHYHHA
NpoTHBOIABACHHA nNpHOJIHEKEHHO onpe-

neasercs mo dopmyae (5) mMpH IHAYEHHH
@, PABHOM eJHHHIE; JeficTBHTEALHAA Be-
NAHYAHA TPOTHBOLABJCHHA MOMKeT OuTh
noayuena no puc. 42 ra. 5.

Hasnenuwe asvpa, Moryr GuTh  AaHb
c/IeyloliHe  DEKOMEHIAIHY 1o onpene-
NeHHo dasdedns Jbia. Ha pme. 12 nas-
JAeHHe (aaerca B (YHKIHH TpajHenTa
TeMlepaTyphl BO3AYXa, TONMWMHH JAbIa
H GOKOBOIO pacUIHpeHHs.

Kpuewe A, B, C Hcnoassyworca npw
HIMEHEHHH TeMNepaTypu BOBlyxa Ha
2,7; 5,6 u 8,2°C & yac. Bce xpHBuie BH-
HUCAEHH B PeiNoNOXKeH N, YT0 HA¥alb-
Had TeMnepartypa Jbla MeHseTcH JdHel-
no or 4,5°C ma norepxnocra a0 0°C ua
HEXKHEA rpaHH  JeasHoro noKpoBa.
[Ipeanonaraercs, uro TeMnepatrypa Bo3-
ayxa pacrer a0 0°C u ocraerca MocTo-
AHHON Ha 5TOM YpPOBHE 10 Tex mop, NoKa
B JeIAHOM NOKPOBE HE YCTAHOBRHTCH TEM.
nepatypa okoao 0°C.

MakcuMaaLuufi TpagHeHT Temnepa-
TYPH YCTAHABJIHBACTCA 110 METEopPOJIOTH-
HECKHM JasuuM pafiona. [Tpaxtuuecin
BO Beex pafioHax MOMET HMeTh MecTo
yeroflunsufl nogbeM TeMnepaTypu B Te-
YeHHe HECKOJBKHX HacoB TIpHMEpHo Ha
3°C 8 yac. IpaawenTw, JoXoAaaulHe 10
8,2°C 8 vyac, moryr HaGaOmaTeca NpPH
HHTEHCHBHEIX CEBEPHLIX BeTpax.

MaxorManbHas TOMIHHA AbAa, OMH-
naemas B pafione, Momer OLTE Moayye-
HA 3 AaHHHX HaOmozemnd. Ilo Teppn-
topurn Coemmnennux IlraTtos Toamuna
abjia panko npesocxoant 0,6—0,9 m,

Beawywna GOKOBOMO CHATHA JeTAHO-
ro MOKPOBa 3aBHCHT OT TOnorpadHy MecT-
HOCTH H THna coopymenuft. Ecan aens-
HOll MOKpOB NpPHMEP3aeT K OKAAHCTHIM
feperaM HJIH K BepTHKaNbHOH Geperosoi
CTCHEKE, TO CHATHE ﬁfﬂET noaHLIM. Ecan
OaHH H3 OGeperor OGoaee mnonorui, To

: ; i}_ﬁ /(:' F,n' }F q
T /
¥ s Viﬁf { /

P
= —
F B ] T
Aalsmar mda

Puc, 12, [lansenne anpa npa nepesensoll Toa-
IHHE ARSE H TEMUEpaType BOIAYXE,

Ges fompoPore CMATRE: — — — OfFH  MOAHOM
Soxnecu ClaTHR,
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cxatHs He BosHWKaer. Kpusee na
puc. 12 cocrasiessl A5 O0Y€Hb CYPOBBIX
yC/AOBHA H mnpegctasasior coboii npe-
nefbHOe AaBjeHHe Jbla.

Kpusue (puc. 12,a) nasw Ges yuera
BIHSHHA coiHednoll sxepruu. [Ipn npa-
MOM OOJYYEHHH JelaHoro TOKpoBa COJ-
HETHEIMH JYV4aMH BO3HHKAaer AONOJHH-
TeJIbHBIH NOABEM TeMnepatypsl, KoOTO-
pH NPHBOAHT K YBETHUEHHIO 1aBIEHHA
asaa (puc. 12,6).

Hauxynmne ycaoBHa 148 BOJOCHAHE-
HEIX NJOTHH (B OTHOWIEHRH Jasj]eHHs
Abjlla BO3HHKAIOT TOraa, Koraa aemanoil
NoKpoB HAXOAMTCA Ha YpoBHe rpelnA
BOJIOCJIHBA.

Jlasaenne rpyHta W Hawocoe. B Heko-
TOPHIX caydasx GeToHHHE NMAOTHHE Noia-
BepAeHbl JaBJIeHHI0 TPYHTa C BEpXoBoi
WA HH30BOH CTOpOHE. 3T0 JaBieHHe
oOLYHO HACTONLKO HEIHAYHTEIBHO, 4TO
HM MOMHO nperebpeus.

Hanocw oTkaajuiBaloTca niepen nJjo-
THHON Ha GOABLIYIO BHICOTY, H HX JgaBJje-
HHe A0JUKHO OHITL VHTEHO, €C/H TOJLKO
e TIPHHAMEIOTCA OneliHanbibie MepH
a8 HX npoumwsa. [lpH moaHOM BOIO-
XpAHITHILE VUHTHiBaeTcs ofbeMHBll Bec
B3BCHIEHHBIX BOJ0H HAHOCOB, NMPH ONO-
POJKHEHHOM — B pacueT BBOAHTCA 00bEM-
HBblil BeC HaCHIEHABX BOJ0/ HAHOCOB.

O6weMHBIl Bec HAHOCOB B BOAE pa-
BEMH:

-]
T::Tt_T“ —n)=1, (T’.I.' ) (6)

OOLeMEBA BeC HACHIIERHEIX HAHO-
COR pPaBeH:

t=n+mr=1+nu("). O

rae 7, — o6nweMiuldl BeC B CYXOM COCTOS-
HHE, mfs’;
{ — 0f/beMHHHA BeC BOAH,
fl — NOPHCTOCT D,
Y, — VAeJbHHH BeCc wmaTepHana Ha-
HOCOB,

15 onpemeneHus BeJHYHHB Aasje-

HHA HaHOCOB HCMoJAb3yerca dopMyaa
PenxuHa:
2
__Taahsf1l—slas
it o (l+sm?)' (8)

rae P,— nonHoe rOpH3OHTANBHOE JaB-
JeHHEe HAHOCOB, M[M02. M,

Tos — O6BEMHEIT BEC HaWOCOB, MM
(3HAYEHHAMH Y,, MOTYT OHTH

auGo y,, au6o 1,)
h,— rayiuna HAHOCOB, M,

¥ — Y¥Yroll BHYTPEHHEr0 TPEHHA Ha-
HOCOB,

Cuna P, wanpapiena TopH3OHTajb-
HO H PacnoVO¥XeHa HA BEICOTE el
OT OCHOBaHHA nAaoTHHLL PopMyaa npeay-
cMaTtpuBaer oO6uWuHLIE YCAOBHA AAA
pacnoioMeHH HAHOCOB M HE YUHTHBAET
TPEHHS MEXIY HaHOCAMH H NJOTHHOI.

OfiyHLe BHAYEHHS KOHCTAHT AJA
pacyera MOryT GuITh MPHHATH PABHBIMH:
o0BEMHLI BEC HAHOCOB B CYXOM COCTOS-
HAH yi1 =16 r/&%, n=04; vyaenvunf
sec Y, = 2,67.

Bricora poansl. Bepxuaa 3ona naoTHH
noapepxena aasaennio Boax. Pasmepu
BOJH 3@BHCAT OT NAOLIAAH BOLOXPAHHJIN-
114, CKOPOCTH BeTpa H ApYrux ¢akTopos.
3HaHHe BHICOTH BOIHBI Heo6XOAHMO ANN
npegynpexaesns MepeJHBa BOAW Hepes
pepx naoTHHel. Pacuer seaerca no dop-
myae CruseHcona. Moaurop yTOuYHHA
dopmyay CTHBEHCOHA, BKJAWOMHE B Hee
CKOPOCTL BETpa:

h,=0,032V/VD+-0,76 — 0,26 /' D, (9)

rae i — BHCOTA BOJAHH, M;
V —crkopocTh Betrpa, Kaf4;
D — anuea BOAHOH  NOBEPXHOCTH,
noApepXeHHan JAeHCTBHIO Ber-
(RJauHa ,pPA3roHA® BOJHMK), KA.
Oaa D>>30 ka sta dopmyna ynpo-

uraeTcH:
h_=0,032)/'VD.

ABTOpaMH CNPaBOYHHKA NpPeoMeHa
caeayiouias dopMyaa, KoTopas Aaet npak-
THUECKH TE K€ Pe3yJbTATH:

D"J.E-T FEI'.-IB

he="T576 " (10

[lpeanonaraercs, 4TO BOJIHA BCKAThi-
BAGTCA MO BEPTHKAJILHOMY HJH HaKJIOH-
HOMY OTKOCY Ha BLICOTY OT MOBePXHOCTH
cnokofiHofi Boaw, paedyi 15k, [laa
OTKOCOB C lIepoXoBaToll MOBEPXHOCTHIO,
HanpHMep U3 KaMeHHo# HaGPOCKH, NOAL-
eMm Gyner paseH npumepuo 1 4h,.
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MpHaKesl, Haronw, cedwH. [Ipnaue-
Hele $BJAEHHS MOMTH He 3aMeTHHI HA “BHyT-
pensux  BofioeMax.  MarcuMaibHBIR
noabem aas Boaswux Oaep (Kanana)
He npesblian 2,0 cu. Ognako cyulect-
BeHHBlf Harom BOAB HA OOHH Oeper
03epa WIH BOLOXPAHHAHULA MOKET HMETh
MecTo, 8 0COGEHHOCTH NPH MaabX rayoH-
uax., Jas GoauluHX rayOHE H Majibix
niaomasefi sror SpexT HEIHAYHTENEH.
Ias anHEHBIX HerJAyBoKHX BOAOXpaHH-
AU HeoGXOOHMBl CMelHadblbie HCCAE-
aosannda. Jlaa moacuera BeJHYHHBI HA-
roHa Jyulle Bcero MOXer OLITh HCOOJb-
sopana hopMyaa, BeiBefeHHan aaa 3i0il-
nepaee {J1. 5]

ViD

T

(11)
rjie S — HaroH Waj ypoBHEM BOZOXpaHH-
JHLLA, M,
V — ckopocTh Berpa, K4,
D — nauRa ,pasroHa® BOJHEL, KM,
h — cpeanas raybuHa BOAL, M,
J— yroa Mexjy BeTpoM H JHHHER
HAroHa,

Harou nomxeH Bcerla 10o6GaBiATLCH
K pACYETHOMY YPOBHIO TIPH NAaBOIKE.

B HexkoTOpLIX CAYuARX B BOJOXPAHH-
Axuax Hab/onanTea NepHoIHYScKHe KO-
aefanus YPOBHA, Ha3WMBaEMbe cefllaMi,
Cefiity MOryT BOSHHKHYTH B pesyabTarte
AeACTBHA nepeMemalolerocs serpa, H3-
MeHeHust atMocepHoro JasJaeHHdA, 3JeM-
JACTPACEHHA HJAH HENOCTOAHHOIO NPHTOKA
H orroka. Cefilu MOABAAKTCA ¥ HCuesa-
0T PETYASPHO C TIEPHOMOM, MEHAIOLLHM-
CHl OT HECKOJNBKHX MHHYT J0 HECKOJNBKHX
yacos. [Tocae ycrpaneHHds NPHYHHB KO-
nebaHns oHH mocTenenHo aatyxalwor. Ha
MaJblX BOAOXPAHHJHLLAX aMIIATYA KO-
nefawns Moer jocrHrate 15 ea.
[MoabeMm ypoBHA NpH cedwax w#e noa-
AaeTcs pacuery.

Ceficmuveckune cuant. B paitonax, noa-
BEPKEHHEX 3eMJAEeTpACeHHAM, TpH Aeii-
CTBHH CEHCMa B IVIOTHHE BOSHHKAOT
HHEePIUHOHALE CHIB. PaspyuieHusa nNaoTH-
HB He TpoHsofiier, ecjH CMeleHHs oc-
HOBAHHA OYIYT CONPOBOMIATHLCA TaKHM
e cMmenlenneM maotadsl. las toro uro-
fibl OCYUIECTBHTH Takoe CMElleHHe, ceii-
CMAYECKHE CHJAB  JOMKHH TpeB3oiTH
WHEpIHIO coopywends. Beawudna stHx
VCHAHA onpejensercid MPeiBapHTeNIbLHO
no CHJAE 3EMJCTPACEHHA W CTENEHH ero

BO3NeHCTBHA Ha Maccy coopyxenus. Pe-
soHaHcHHN oidext, KOTOPHH 10/MKeH
OGLITE yYTeH MpH pacdere Ha ceficMHye-
CKHE CHABLl TPamxIAHCKHX COOPYHEHHH,
MR MacCHBHBIX GeTOHHEIX IJIOTHH MO-
HMET He NPHHHMATBCH BO BHHMaHue,

[TnOTHHE XOpoWO CONPOTHBJAAITCS
BO3NEHCTENIO  3eMJIeTPACEHHA, O1HAKO
HYXHO OTMETHTb, 4TO CeHCMHuYCCKHe
CHJB YMeHblaloT Kos(pduuHeHT ycToR-
YHBOCTH, lNoYeMYy TakKol pacuer W [04-
#eH Ourth obA3arenbHo npopenad AJA
celicMHYECKHX pafoHOoB.

[Npu pacuere NNOTHH CceAcMHuECKHe
CH/IL KOMOHHHpYIOTCH © APYTHMH  CH-
JaMH, [OCHCTBYIOLLHMH Ha [JOTHHY.
Beaegerede X Manoll AMHTeALHOCTH H
pefKkoil MOBTOPAEMOCTH MOKeT OhiTh
JONYUICHO HEeKOTOpOoe YMeHbUIeHHe Ko-
supHUMeHTa 3amaca, MCXOAA H3 MaJoW
BEpOATHOCTH  COBNAJieHNs  JEHCTBHA
JeMAETPACEHHA H HeBwroaHoli KoMOH-
HAallHH ApPYrax cuia. Tak, HanpaMmep, Aas
BOAOCAHBHEX  MJAOTHH. MAaJIOBEPOATHO
COBMAeHHe MAKCHMAaJLHOTO MaBojlKa H
IeMJETPACEHAN.

Beanunna wHepUHOHHBIX CHJA 3aBH-
CHT OT YCKOpEeHHS, T. €. OT CTeNeHH H3-
MEHEHHA CKOPOCTH [ABHAEHHA. 3JTO Yyc-
KopeHHe of6byHO Gepercs B BHAE uacTn
OT YCKOPEHHS CHJBl TAMKECTH, a HMEH-
HO: T=RE.

Haun6Goasiuee uncho MJIOTHH, NOCTPO-
eHHHX B ceficMHueckux paiionax Co-
eannennsix lllraros, paccydrano Ha yc-
KOpeHHe, paBHOe OJHOH AeCATOH CHJIEI
TaxecTH, CTaHmapTHHIMH  MOTYT CHH-
TaThcA 3HaueHHa k=0,1 ana annos-
anbHBIX ocHoBauui u k=0,05 nas naor-
Ho#t ckaanl. [laa mecTHOCTEll, No KoOTO-
PHIM HMeTCH AdHHble 0 (GaKTHUECKHX
paspymeHsix, MoOryT OuTh NPHHATH M
66abiune 3nagenus. [lpm mpoexTuposa-
HHH AOJKHB OBTH THIATEALHO YYTEHHI
MeCTHbLIe YCJOBHA H B ocoleHHOCTH CEeHC-
MHuHOCTH pafioHa. [as oreercTaen-
HEX COOpPYMEeHHA JoamHs ObTH npose-
JleHbl crnelHadbHBle reoJordv4ecKHe Hc-
CAeNOBAHHA.

Huepunonnas ciaa, Kotopas cosaaer
yCKOpeHHne jalaHnofi wmacce, HampuMep
TeNy MAOTHHB, HAXOAMUTCA H3 YPaBHEHHA

Po=Mi="E kG,  (12)

rae P, — ropusosransHas ceficmuye-

CKas cuaa, m;
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M — macca naoTHHE (HA4 €€ CeK-
IHH);
T — yCKOpeHde 3en JIeTpace-
Hus, Micex®,
k— Ko3pDHUHEHT  COOTHOIISHHA
MEMIAY T H &, .
G -—Bec NMOTHHBI (HIH ee Ccek-
uHH), m.
lopu3zoHTalAbHAA cHAa npejnoJara-

eTcs JAeACTBYIOLULEH B LEHTpe THMECTH
MICTHHEH HJH €8 YacTH, HanpasjeHHo
B CTOpPOHY HHmHero Oweda aaa caydas
HAallOJHEHHOTIO Bnauxpammnma H B CTO-
poHy BepxHero Oweda nNpH NOycToM BO-
noxpanunuile. Huepuns BoAM B BOMO-
XPAHHAHILE TaKMke CO3QAeT CHAY, AeH-
CTBYIOUIVIO Ha MJOTHHY, pacueér KOTO-
poil nosonwuo caowen [JI. 6]

YeeaHueHHoe NaBJAeHHe BoAkl HA
BePTHKA/LHYIO FPaHk NJOTHHH, 06Yy-
cJOBJeHHOe ceAcMHKOH, Moxer OHITh
npeacTaBgeHo auHHed J3—4—5—2 wHa
puc. 13. HeficTBHTEAbHOE BhIpasKeHHe
anst Kpusoi J—4—5 ouyenb CNOAHO, HO
C JOCTATOMHONW ANA NpPaKTHKH TOY-
HOCTBKO MOrYT ObITh MNPHHATH  SJJIHIC
wau napabona.

HHuTeHCHBHOCTE CeHCMHYECKOH CHIbI
Ha JgwGoli raybuHe i NOACYHTHIBAETCA
no dopMyne

(13)

a4 408 NoJHON CHAK, ASHCTBYIOLULEH HAa
NJAOTHHY CO CTOPOHBI BOAOXDAHHJHILA,

p.= C_kh,yy,

2 2
P, = C_kh3 Y, (14)
rae p_— AONOJHATENbHOE ﬂT_.T_EEﬁﬁMHHH

yAeJbHOR [aBAeHHe BOOBL, MLja’s

P ~— p0onoJHATE/IbHOE  MOJHOE cei-
CMHYECKOe JaBjeHHe BOAH, M;

C.— daxrop, szaBHCAUIHE OT (PHAH-
HECKHX YCJAOBHIH, BHCOTH J0-
THHBl H MNepHOlda 3eMJACTpHCC-
HHA,

h,—rny06uHa Boaw mnepel IMJIOTH-
HOH, M.

Cuna P_ pacnojoxeHa Ha pacCTOAHHH

2
JC=-5- fi, OT OCHOBaHHA NJAOTHHBI, H ee
MOMEHT OTHOCHTEILHO TOYKH Z papBex:
P_x—*C. rh (15)
AR T - a ¥

9 B, I. Epnrep o JI:: A, Dstectin.

Puc. 13, Hefierene ceflcMuiecknx CHA ua
NA0THHY.

Ona  npeapapHTenbHbIX  pacvyeToB
spauenne O, vomer ObITbh MPHHATO pas-

HeM B2 gas maorwH seicotToll no 60 m #
nopagka 61 aas maoTHH Beicotoi 60—
150 m. Her aAcHocTH B onpefeiaexHdn CH-
Jdbl, BHIZBAHHON JeMJETPACEHHEM, [el-
CTEYIOLULEH Ha BOLY, JepeJHBaULyiCcH
yepea BOAOCAHB BO BpeMs napoaxa, Ile-
penus BOAL uepe3 rpefeHb MIOTHHH He-

CKOMBKO YMEHBIIAET BO3ACHCTEHE Ceil-
cMHueckolt cuawl. ITosHaa cHaa H  Mo-
MEHT /I8 TaKHX cayuacs Moryr ObiTh

NPHHATH MO aHAJOrHH C AdHHBIMH, BEl-
HCAEHHBIMHE ONS TOYXHX NJAOTHH:

o cilam
1}

1]

8 29
6 23
4
s
[}

- n
-rlllr-'l:ll ..E MOMEHTA

T4
98
100 1

2EL S

® Ji, 0 by Geperca mo pire. 10

Ypasuenna (l4) n (15) npeanona-
raloT, UTO BEPXOBas I'paHb BePTHKAJBHA
H HOpMalbHa K HANPaBJEHHIO CEHCMH-
yeckoro ApHaenns. JlaBaewuwe Ha Ha-
KJIOHHYID TpaHb MoOmeT ObTeE [PHHATO
HOPMAJEHBIM K 3TOH rpaHu, uTO SBHT-
cA Haubojdee HeBHITOZHBIM CAyYaeM.
HaBaenne momer OLITh pasfiolKeHO Ha

FOPH3OHTAJBHYI0 M BEpPTHKAJALHYID CO-
CTABJAAINIIHE.
[opu3oHTaAbHAA COCTABAAIOLLASN:
2 2
Pczﬁﬂtkhﬂ. (16)
P x—=%Ckh 17
R | e T (17)
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Beprukaasnas cocTapsionas

P, =2 C kg 9; (18)

Px==Chitge,  (19)

rje ¢ — yroJi HAKJOHA HANOPHOH rpaHu
MAOTHHL K BEPTHKAJM,

Her HHKaknX AaHHBIX OTHOCHTEALHO
BJAHAHHA 3oMAETpACEHHA HA AaBaeHHe
JeAfHOro nmoKpoBa ¥ HaHocos. Caeayert
MoaraTtk, 4YTO BBHAY KpPATKOCTH BO3-
AEHCTBHA  3eMJeTPACeHHs  OTAOHKEeHHA
HaHocos OyAyT MpenATCTBOBATL BHe3am-
HOMY NPHJOMKEHHI0 NOJHOrO Hanopa.
Oanako MOXHO npeanojarats u obpa-
30BAHHE HEKOTOPOro BaKyyma, KOTOPHH
VBENHYHT YCTONUHBOCTb MJOTHHBI.

2. TPEGOBAHHA K YCTOAYHBOCTH
MJAOTHHbI

Paspywerne naoTHHe HabJloaaercs
B aByx dopmax:

1) nyTeM CKOJABMKEHHS 10: a) ropu-
JOHTANLHOMY HJAM NMOYTH TOPH3OHTANL-
HOMY IIBY Haj oOcHoBaHueM; 6) ocHO-
BaHHI0O H B) TFOPH3OHTAJABHOR HJAH NOY-
TH TOPH3OHTAJbHON TpelunHe OCHOBA-
HHA;

2) nyTeM ONPOKHABBAHWA MO TOPH-
JOHTAJLHOMY 1UBY, MTpoXoAslieMy: a) 8
npefenax npoduAs NAOTHHE; G) no oc-
HOBAHHIO MMOTHHH H B) MO MAOOKOCTH,
HaxoAfAlleficd HHMKE NOJOMBH NAOTHHBI

ITpaMoil npuYAHONl CHOJALKEHHA HAB-
JMEeTCH HaJH4YHe TOPH30HTAJABHHEIX CHJ,
GOABIIAX, YeM COBMECTHOE AefACTBHE
CONPOTHBJAEHHA CKOJLMKEHHIO NO  OCHO-
BAHHIO W CTATHYECKOro TPeHus, BHIIBAH-
HOMO BEPTHKAALHBIMH CHJaMM.

[MpaMoil NpHYHHOA YHCTOrO ONPOKH-
nuiBannA  06e3  BAHAHMA Kakoro-anGo
Apyroro ¢akTopa SBAAETCA HaAHuME
rOpH3OHTAJBHLIX CHJA, AOCTAaTOHHO G0JL-
KX MO CPaBHEHHI0 C BepPTHKAJAbLHBIMH
CHJIAMH, FBJASIOIMMHCA paBHOAENCTBY-
UMy Bcex feficteyiomux cua. Ecan
papHofeficTBylomas npuanxaerca K
rpaHl MJOTHHH, CHHMAaWllee YCHAHE
pesko yseaudnsaercs. [lostomy onpo-
KHABIBAHHIO  NpeAlUECTBYET  CKaTHE
rpyHTa.

B aeficTBHTONLHOCTH MJAOTHHA, B KO-
TOpoH paBHOAeACTBYOIIAA NPOXOAHT
B npefenax NOACIWIBE OCHOBAHHA, MO-
HET ONPOKHHYTBLCH, €CAH  paspyliuTcs
HH30BaA TIpaHb TaK, YTO YMEHBLIIHTCH
AJHHA - OCHOBAHHA, @ pPaBHOACHCTBYIO-
mas BHAfer 3a ero npeapenawl. [lnoTuna
MOMET Ha4YaTh ONPOKHABIBATECH H B
KOHLE KOHIOB PaspyulwHTCA NPH CHBHre.

Ecan pasunoneficteylomas npoxoauT
3a npeaenaMn cpenHedl TpeTH, TO MO-
HeT BOIHHKHYTH rOPHIOHTanbHaA Tpe-
IIHHA, KOTOpPAA YMEHBIUHT COMPOTHRJE-
HHE CHBHTY,

Ha oceoBaHmH ONKTA CTPOHTEALCT-
Bd MJOTHH H aHAMH3a HX paspylieHus
MOryT OuiTe ChOPMYNHPOBAHH CAELAYIO-
ILHE NpaBHia A08 NPOEKTHPOBAHHA.

1. Onpenenenne nNOJOKEHHS PaBHO-
Aeficreyiome. PacTarupapiumwe Hanps-
MEHHS B Tede IJIOTHHL BO3HHKAOT TOr-
Jd, KOrla pasHOMEHCTBYIONIAA BBIXOJAHT
34 CPEIHICK TPETh AAA TNPAMOYTOJALHOIO
OCHOBAHHA HJIH KOrjla yaelbHble pastie-

o
HHA P, OTPHIATENbHH, YiennHwe Bep-

THEKaABHBIC TasneHHA HA OCHOBAaHHE
paBHE:

078 BEpXHeHR rpanx

¢ LW (EW)e
e alti

ANA HHIOBOH rpaHH
EW)e
b4 4 _1: 1:’".' i

=

rje XW — noanas BepTHKANbLHAA  CHJAA,
BKJIOYAs  NPOTHBO/AABIEHHE,
Ho 0e3 peakudH  OCHOBaHHA,
F —nnomajs OCHOBAHHA NACTHHBL,
£ — SKCUEHTPHOMTET ANA CH-
au EW; b
[ — MOMEHT HHEepUHH OCHOBAHHA
OTHOCHTEABHO NEeHTpa TAMe-
CTH;
m' # m''— pacCTORAHHE OT UeHTpa TAKe-
CTH OCHOBAHHA COOTBCTCTBEH-
HO A0 HH3OBOTO H BEPIDEHI’G
KOHIIOB OCHOBaHKA.

Ecan o HE MOMKeT BOCHPHHHMATL
pacTArHBAOIINX  YCHAHA, YOPYrocThb
KA41KH BHI3OBET HebGoJLUIOE OTKpPHTHE
ero. Takoe OTKPHTHE HeIONMYCTHMO LA
HanopHofi CTOPOHLI NPH NOJHOM BOMAO-

g
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XpaHHNHIle, TAK KAK NPH 3TOM MOMeT
BO3HHKHYTE NOJHOE pasjeHHe no Bcefi
NJACWAAH, He MNOJBEPHEHHOH CHKaTHIO,
T. €. ycnoBus Oyayr Oodee Tsaxedble,
yeM padsile. JlonoNHHTENLHOE NMPOTHBO-
aasjerne GYAeT ABAATLCA Pe3yAbTaToM
nepeMelleHHa paBHOAEHCTBYIOIER K HH-
30BOMY KOHILY 1uBa,

PacTaxente Ha HH3IOBOA rpaHd njao-
THHB MOMET BOIHHKHYTH TOJBKO NpH
NycTOM BOAOXpaHHJHLIE. 3THM pacTd-
#enneM o0buHO npexeGperalor,

PacTArupaiolive HANPAMEHHA  He
MOryT OBITh JONYUIEHHl HH B OJIHOM H3
IBOB MAOTHHB NPH J100bLIX Harpyaxkax.
Oasn nAOTHH ¢ NpAMOYTOABHBIMH & MJa-
He WwaeaMi T0 TpeboBaHHe BOIHHKaET
TOTAd, KOT'/1a PaBHOACHCTBYIOILAA BCeX
CHJl, BRAKOYAH NPOTHBOAABIEHHE, Jef-
CTBYIWOLLAA Ha MNAOTHHY BHe JloGoro
rOpH3oHTANBHONO 1WBA AAA NOAHOrO HAH
MYCTOro  BOAOXPAHHAHING, mepecekaer
woe & cpegnent Tperu. Jlaa wsos nenpa-

¥
BHJILHOH ¢OpMH Kak Q. 1IpH TOJHOM

L
BOLOXpaHHIHILE, TAK H £, [MpPpH NYCTOM

BOJAOXpaHHAHILE He JOKHL NaBaTh pac-
THHEHHA.

[Ipn anaause Hanpsmeduii 8 Tene
MJAOTHHB A0JKHO OGHITL YYTEHo 3aMeua-
HHEe Ha cTp. 14, a TakxKe To obGCTOATEB-
CT8O, UTO Y rpefua BOACCAMBHON MOTH-
Hbl BO3HHKAIOT HEKOTOPHE PacTArHBalo-
IHe HANpPAAKEHHH.

2. ConporHeiaenHe caBury. Pasno-
aeficreyiomas EP BeeX ropH3oHTaAbHBIX
CHJI, JEHCTBYIOUIHX HA MAOTHHY Bblme
Aoforo ropH3oOHTAIBHOrO WIBa, CTpe-
MHTCA CABHHYTE 3TY Y9aCTh NMJOTHHH nNo
HHdHell wacTi, ChabGbiMH NAOCKOCTAMH
ABJAAWOTCA TOPHIOHTAJBHBEIE CTpPOHTENb-
Hble LBHI, BKAIOYAR WWOB 70 OCHOBAaHHIO.
ConmpoThBieHne COBHIY M TPeHHe JOJNK-
Hhl OLITh JOCTATOUHHMH A8 mpeay-
MPeXACHHA CABHTA.

Ecan | — kosdduunent Tpenus mare-
pHaaa NAOTHHE BHILUIE H HHMKE MAOCKOD-
ctu wea, To fEW npencrasut cobofi co-
nporueienne caswry. Ilpn npenebpexe-
HHH CPE3LIBAHHEM YCJAO0BHE paBHOBECHS
3aMHCHIBACTCA B Buge

TP

o = 1g0 {{':' (20)

rae f—yroa wmemay sBeprHKadbI0 H
PABHOASACTBYIOWLEH;

El

k_ — kospuunent
HA CABHT.

[pasuao gopmyanpyeres  caeayio-
WHM o0pa3oM: TAHMeHC Yraa HakKJ0HA
MEeXAY BCPTHKANbo H paBHopelcTBYIO-
el Bcex cua, BKAOYas MPOTHBOLABJE-
HHe, NefCTAYVIOMHY, HA [IFIOTHHY Bille MW
HHAE TOPH3OHTANABHON NJAOCKOCTH, JA04-

YCTOHYHBOCTH

#AeH OLITL MeHbllle, 4YeM JONYCTHMBIN
KoapdHUHenT Tpenns mno 3Tok NAO-
CKOCTH.

B TulatelbHO COOPYMEHHWIX MNJOTH-
HAX Ha CKAALHOM OCHOBaHHH wpH obec-
NeYeHHH LWepoXoBaTOH NOBEPXHOCTH MO
NOAOIIBE COOPYIKEHHA H B CTPOHTENb-
HBIX WBax KosdHunenT TpeHHs nony-
jaeTcHd BABOe OO/BIUMM, 4eM [pPH SKC-
fIepHMEHTAaX Ha Xopoluo o6paGoTaHHLIX
oGpasuax M3 TOro me marepHana, 3ua-
YyeHHa KosddHUHeHTa TPeHHS KAAAKH no
KAajlke H KJIaAKH no Xopowed CKadje
npuaaMaores 0,6—0,75. Tlpu Xopowmem
KayecTBe CTPOMTENLHLIX paboT 3HadeHHe
f=0,75 ne spaserca upeamepusim. He-
06X0AMMO TINATENLHO MNPOAHAJH3IHPO-
BaTh 3HaueHHe Kos(HUHEHTA NpH nAO-
xofi ckajle HWJAH HAJWYHH TOPH3OHTA/b-
HEIX TpelwHH nog o6paGoTavHOl NoBepX-
HOCTEI) OCHOBAaHHMA. TakHe TpenLHHK
oco0eHHO OnacCHH, €clMH B HHX cojaep-
MATCA TNHHBE HAH JADYTOH HeyCTOHYH-
BHil Marepnad. B cayyae meoOxoammo-
CTH Taxkod cAOfl CKalw JOMAKeH yaa-
AATHCA,

Hns MaccHBHHIX [JIOTHH, pacnodo-
MEHALIX HA I'PaBHH, nNecKe WAH TAHHE,
OPHEHTHPOBOUYHBle KosgdHuHeHTH Tpe-
HHA MOryT OBTE NPHHATH pPaBHBIMH
0,50, 0,40 »u 0,30 cooTsercTBeHHO.

Ilpn ankepoBKe NAOTHHE K OCHOBA-
HHIO KOS(HUHEHAT YCTOHYHBOCTH YyBe-
AHuHBaerca a0 3. Ecanm yunTHBATH B
pacuere cpesmBalollee YCHAHe, TO Ope-
ABIAYIIEE NPABHIO MOXHO chopMyaH-
poBaTh CAeAYIOUIHM o6pazoM: noaHoe
COMPOTHBACHHE  TDEHHA  CKOAWKEHHA
B J00OM IIBE C YYETOM CKaJBIBAHMS
B NOJAKHO NPEBOCXOAHTL C HEKOTO-
PbiM 3anacoM MoJHYI0 FOPH3IOHTAALHYIO
CHAY Haji UBOM AAs BCeX YC/IOBHit Ha-

FPY3KH. 3TO YCJAORHE 3anHCHIBaeTcH
B CAEAYIOIIEM BHAE;
FEW + rs A
s dutil oy (21)

TAE §, — YAGALHOE CONPOTHBJEHHE Cpe-
3LIBAHHA MaTepHana;
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k, — kosdduunedr samaca Ha cpe-
3plBAHHE C y4YeroM CHA Tpe-
aHA (00ei4HO paBen D),

A — niaowiaib WIBA HJAH OCHOBAaHHA,

r — OTHOIIEHHe CpeiHed CKajbl-
palefi CcHAR K MAKCHMAJb-
HOM.

3HaueHue r Momer OuITh NPHHATO
paeaeiM 0,5 aas npeasapuTeibHHX pac-
qyeros. das s; Moryr GhTh NPHHATB
spauenns 40—100 xefem® ansm xopolued
CRaJbl.

3. Ckumaowmue ycwaua.,  Maxci-
MalbHBE Hanpamenws HabJoaaoTCA
0 KOHILAM TOPH3OHTAJNBHBIX IUBOB, MO
HAKJOHHEIM NAOCKOCTAM, HOPMAJAbHEIM K
rpanaM mAoTHEBL. OHu MOTyT OHTL NMpH-
GAHMEHHO OnpefeJeds no CAeAYIOUIHM
dopmyam:

Ha HH20BONH rpaHu

o =0, +1g'9'(p,+p,)  (22)
Ha BEPXOBOH rpafu
=9, +1g%" (P, — p,)  (23)

rae 9" W @'’ — yrabsi MEMIY BepPTHKAAbLIO
H HH30BOR M BEpXOBOA
rpassfiMy MA0THHEL,

p. w p, —NOJHA’  BEPTHKAJIbHAA

peakusi Ha HU30BOH M
BEPXOBOH rpaHfax;

p. W p. — BHemHee  HOPMaJbHOE

gaBledde OT BOAB H Ha-
HOCOB.

Viedsible CAHMAIOUHE HATFPAMEHNA
8 JIOTHHE H NO OCHOBAHHIO HE JOAAHH
(IPEBOCXOAHTL OMNpeaeseHHbX 3alaHHbIX

apeaenos.
CnaowHoe CKAaJlBHOE  OCHOBaHHE

pefiko GhiBaer coBepuieHno ueawM. Te
HAH WHBlE TPEUIHAB HJAH 30HL paspyiue-
HHA MOTYT HaGaoaaTtbes no Beed  No-
HEPXHOCTH OCHOBAHHA, Henuranune
B HEeAOM CKaJBLHOTO OCHOBAHHS HEBO3-
MOMHO, @ H3MEpeHHe Ha Manux njolna-
19X He noKasaTeasdo, nostomy JaGo-
paTopublée HeneITaHAA 06GpasioB NOpoisl
A0MMHB  CONPOBOXAATHCS BHHMATE/b-
HBIM AHAAH3OM BCErO OCHOBAHHA.

4. PacrsukedHe HA BHYTPEHHHX NJ0-
ckocrax. [lnoTwHa paccunTHBaeTcd H

NPOeKTHPYeTCA TaknM obpazoMm, 4ToOM
npeaynpeadts oOpazoBaHMe pacTATH-
BAKOWHX HANPAMKENHA HA TOPH3OHTAJb-
HBIX, HAKJOHHBIX H BEPTHKAJABHLIX [110-
ckocTAX. Jaa nAOTHH, pacCUHTHIBAEMEBIX
no npaGAHKeHHOMY MeTOoLy, Ha npei-
BAPHTEAbLHEIX CTAAHAX NPOCKTHPOBAHHA
MOXKHO npeHeOpeub pacTAMEHHEM Ha
HAKJOHHBIX H BepPTHKAABLHEIX NJOCKO-
CTHX.

5. Pacuernnie cuan. Bee pacuerHble
CHJK 0% HL OuTh TILATENBHO OnNpele-
JleHsl, a pacuerHble Kos(pHHEeHTH 000-
CHOBAHL € HMONONL3IOBAHHEM ONLITA MO-
CTPOEHHBIX COOpYyHeHnui. ¥YaeanHsle Ha-
PPY3KH, NEACTBYIOUIHE Ha 3/1eMEeHTH
MAOTHHEBLL, A0/KHE OOSCNeYHBaTH A0CTA-
TouHEIH Koad(puunedT samnaca,

C ocofoii OCTOPOMHOCTEIO TNOA0H-
paerci Ko3(pPHIMEHT YCTOMHBOCTH Ha
CKOJILIKeHHE,

[Ipr npoexkTHPOBAHHH TIOTHHLL cJe-
AyeT Tilatensio moaGHpaThL €e pasMe-
pel ¢ TeM, uToOnl Bec aKTHYECKOTO 'ﬂlJD-
¢uaa oTAnuaacs He OGonee uyem Ha |—
2% oT pacueTHOro.

B pacuer AefcTBYIOIHX CHN BBOIHT-
A MaKcHMaabHag rayOuHa sonuw nepel
nAoTHHON ¢ Y4eTOM BOJH H Cceiu.

6. Pacuersl M KOHCTPYKUHH. Kouty-
Pl NAOTHHN MOAGHPAIOTCA 8 COOTBET-
CTBHH € H3NOMKEHHHIMH BbIILEC IpapHaa-
wy. Joamuo OHTL ofpalleHo cephesHoe
BHHMAHWE Ha [AETaNH NnpOeKTa, C TeM
yTofH METoAB H KOHCTPYKTHBHHE pe-
meHnA obecnedHBanyH nNpH BCEX  YEIo-
BHAX YCTOHUHBOCTE KOHCTPYKUHH.

Bee saemedTH KOHCTPYELHH J0/MHB
oTBENATHL TpefOoBAHHAM, MPHHATHIM B
[poeKTe; WJAaAKa AoAKHA OHTh Kade-
CTBEHHOH, BOJOHENpPOHHIEAEMON H 407T0-
peynoil. Jommue GbITh TPHHATH Mepb
MpOTHE PpA3pyLleHHA KJAAIKH nNepenu-
Balolleiic BOMOH.

3. BETOH AJf TPABHTAULHOHHBIX
MJAOTHH (4. 1)

Kauccrso ©GeroHa TecHo CBA3EHO
¢ KauecTBOM MAaTepHaaos, ero obpa3syio-
WHX; MOSTOMY HeoGX0AHMO NpPOBOAHTHL
TWATEIbHBE H NOJHBE HCCAEOBAHHH
KaK MarepHajos Aas Gerowa, TAK H
npeanoaaraeMnx cMmeced.

[MockoNsKY UHEMEHT ABAAeTCA HanGo-
Jee HeVCTONMHBOM COCTABHON  4acThbio
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GeTOHa, OR WMeeT BJAHAHHE HA NPOLOJ-
AHHTEJBHOCTL MHIHH GETOHHHIX COOpY-
MeHHH, B OCODEHHOCTH THAPOTEXHHYe-
CKHX, B YCJOBHAX NepeMeHHoro KAHMa-
Ta. XOoTA ANA CTPOMTENbLCTBA MHOTAA MC-
MOJB3YIOTCA ECTECTECHHBE H NyIUoaa-
HOBhle UEMEHTH, GONBIIHHCTBO NJAOTHH
NOCTPOEHO HA MOPTJaHA-UeMeHTe. Ame-
pHKa#ckoe O0GUICCTBO MO HOMBITAHHIO
MaTEepHaJIOR MIPeayCMaTPHBAET MATH TH-
nos nopTaata-uementa: | —ofmero Ha-
snavenus, Il — cpeanerepmuynei: 111—
Guicrpocxpatusaomuitea;  IV—uu3ko-
Tepmuunblid; V —cyaspatoctofiruii. Co-
AepKaHHe aJIOMHHATA KaJbUHA B ITHX
THnax caeayiowee: I—I15%: [1—8%:
[11—15%; IV—7%, V—5%.

Tun II, ofbiuio M3BecTHBHIT Kax Mo-
AHQHUHPOBAHHLIA WEMEHT, IIHPOKO MC-
MOAb3YETCA A THAPOTEXHHYECKHX Co-
OPY&eHHH, NOABEPHKEHHBIX caboi Cyab-
(aTHOR arpeccHH, HAH TaM, TAE BaxkHO
MOMYYHTh HEBLICOKYIO TEMMnepaTypy rH-
aparaunn. Tun JV—HH3IKOTepMHUHKD
UEMEHT — MPHMEHAETCA I8 MAaCCHBHBIX
GEeTOHHBIX COOPYMEHHA, B KOTOPHX He-
JAATEABHO CBECTH K MHHHMYMY 3K30Tep-
MHIO H noayuutk OeToH, nHaubGoaee Tpe-
wuHoycTodunBLA. Llemenr V tHna npu-
MeHfeTcHd B CHeUHANbLHLIX YCAOBHAX MpH
HaJAHYHH XHMHYECKH arpeccHBHOH BOIMI.

I'panyaomeTpiueckHit cocTae mnecka
OKazWBaer GoJblloe BAHAHHE Ha Npoy-
HOCTb H YCTOHYHBOCTH GeToHa H KoJHYe-
CTBO ueMeHTa B HeM. onycTHMmule npe-
nedsl KpynHocTH ¢pakumil 3aBHCAT OT
dopme n yacTuy mecka. Hanprwmep, ne-
COK ¢ OKpPYTJEHHEIMH FAaJKHMH NoBepx-
HOCTAMH fact Golle¢ YAOBJAETBOPHTENL-
HEl¢ pPe3yJIbTAThHl C KPYNHLIMH HacTHua-
MH, YeM HCKYCCTReHHO apoGuaeHsiit necok
¢ yraosateiMu uvacTHuamu. Moayab
KPYNMHOCTH TeCKa, KOTOPH npeacras-
aqer coGofl cyMMy nNpOUEHTOB HaCTHII,
3ajepxannslx Ha CTaHAAPTHBIX CHTaXx
Ne 4, B, 16, 30, 50 u 100, pasaenennywo
Ha 100, ana o6LYELIX yeaoBHi JoaAmeH
HaxXogHThcA B npenenax 2,5—3,0 ¢ or-
KaoueHnem <0,1.

Yeaoenoft rpamuued, pasaensiouled
KPYMHBIl 3aNOoJIHHTENL OT MEeAROro, AB-
AACTCH  NPOXOMAEHHE ero 4epes CHTO
Ne 4, umemoulee KBaapaTHoe OTBEPCTHe
pasmepom 5 ma (3/16”). laa maccus-
HOTO GeroHa NpPHHATO, YTO HARGOALILIAS
KPYMHOCTL Kamuel, nonyckaemelx B Ge-

Puc, 14, [locrenoBaTeasuocts yRASAKH CA0ER
(nedpu 8 kpykkax) Gerowa 5 wnsosofl  rpaum
IAOTHHE.

! — 3nugiTHMA Aol wesosol rpany; 2 — onaayfee;
J = gAgeAKa wWea: 4 — cTapull GeTon.

TOHOMeWaJaky, cocrasasier 15 cx. Ias
NpeaynpexaeHHa HemxeaaTeNbHOTO pac-
CHOCHHS OeTOHHOH CMECH KPYnHBIi Ma-
TepHas goeH ObiTh pasaeneH Ha
ABa — 4YeTHPe pasMepa, 33aBHCAUIHX OT
MaKCHMAaJbHON BeJIHYHHL KaMHH,
[Tpumenenue BO3AYXOBOBAEKAIOWIHX
A0GaBOK TOBLNNAET AOJATOBCHHOCTD Oe-
TOoHa W ero yaoGoykaaasBaeMmocts. Ko-
JUYECTBO H BHA 9THX fAobasox ToA6H-
paloTcA IKCNepHMEHTANLHO.
Ilpoektporanne GeTOHHWX cMeced
ANA MAOTHHB BKAOuaer noabop noaxo-
ASIHX MaTepHadoB AAA noJyuenua Oe-
TOHA HYMXHOH [IOATOBEYHOCTH, BOJOHE-
NMPOHHLLAEMOCTH H NPOYHOCTH NpH MHHK-
MaabHolt  crouMocTH.  TeopeTHueckmue
MeToas noabopa CMecH, BCTpeyaolilHe-
CA B JAHTEPATYPE, HONOABLIVIOTCA AAA
nogbopa mMpoOGHBIX cMecell, KOTOpHE fNpH.
GJAHMEHHO OTBEYAIOT TMPOSKTHEIM Xapak-
repuctikaM. Cocras npofHHX cueced
VTOUHACTCH AJA MECTHBX 3anN0JHHTeNeH.
B maccHBHHMX GETOHHMX MNAOTHHAX
HapymHbie caon (Tommmeod 1.5 wm)
JAOMAHBL, K&K MNpaBHMoO, CONEpPMKATH
Gonbllle uEMEHTa, 4YeM BHYTpPeHHHe.
¥knanka nopunii GetoHa AoJmHA uepe-
JoBathesl Tak, uroOw ofecneyuBasock
TIMATEJALHOE CONPAKEHHEe CJAOEB CBEXero
GeroHa co crapuwm, [lpumepnas cxema
YKaaakn OeToHa nokasaHa Ha puc, 4.
Has peryJiupoBaHHA MaKCHMAaJbHORM
TeMnepaTrypel B Macce OeToHa Keaa-
Te/bHO YKJIaJAbBATH €ro CcJAOAMH JO
1,5 # Toammuoi. [las MHOroapouHsx W
KOHTPMOPCHBIX  NAOTHH BHICOTE CJIOEE
MO¥eT OuTh vBeawdesna ao 3—35 um u
Gonee, NOCKOJABKY OTBOA TeMAAa OT TOH-
KHX snemeHToBR Gonee obGecnewen. [pw
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vEaaake OGetodHa chaosMu Goaee 15 m
ANA MacCHBULIX COOPYMKEHHH NpoH3BOA-
CTBO PAabOT YCAOKHAETCA flepejBuie-
HHEM onaayOKH, N0STOMY 3Ta TOJULHHA
CI0A MOMKET CYHTAThCA ONTHMAABLHOM.
Oanolf #3 MpHYKH, MO KOTOPOH YCTPOIi-
CTBO CJ0€B IHAYHTEAVIBHON TOMIHHL He-
HMeJaTedpH0, ABAAETCH HaKanausanHe
HEMEHTHOrO MOJIOKAa HAa Bepxy caos, 4TO
CO31aeT TOHKYIO MPOCHAOHKY ¢ DoJbLIHM
BOAOLEMEHTHEIM  OTHOLIEHHEM, KOTODas
MOH{ET HAPVIUHTh CBA3bL ¢ NOCTeTYIOUIH-
MH CJAOAMH.

OuncTka nopepxHocT Gerona nepen
VEJAJKOH OYepeifHoro CJos Jyulle Bee-
ro OCYILLECTEJAAETCH CTpyed BOAbLI HJH
BO3AYyXa, eCIH Mpolecc TBepIeHHA He
KoHunacAa. Ilpu 3arpepaesmwieMm OeToHe
OYHCTKA JIy4Ille BCEro OCYUIECTBJAAETCA
CTPyeH MOKpPOr0O necka, KOTOPHM oO4YeHb
yCHewHo YAaJasloTCs BCe HEPOBHOCTH.
HeszaencuMo ot xapakrepa ofpaloTku
MOBEPXHOCTH A0 YKIAJAKH OYepeHOro
¢J1oA HeoGXoAHMO HeMeL/JeHHO 3aJHBATh
MOBEPXHOCTE PACTBOPOM TOJMMHHOR 1—
1,5 ex no ykaagku ceemefl mopupu Ge-
TOHA, ¢ TeM uTOGR OGECHeyHTL XOpOoLIYio
CXBATHIBAEMOCTE HOBOrO OeToHa ¢ vJao-
KEHHBIM paHee CJA0eM.

Jns npeaynpemiaenssa TpellyH Mo-

ryT OBTh OCYLECTBJAEHE CcaeayioiHe
MEPONPHATHA:
. ¥knanka GeroHa Ha cKajbHoe

OCHOBAHHE MAH cTapeie OeTOHHBIE NO-
BEPXHOCTH NPOBOAHTCH  ABYMA-TPeM:
CJOSMH TOJUIHHOA NMopaAaxa 75 cMm ¢ mH-
THAHEBHBIM TIEPEPLIBOM MeXOYy YyKnan-
KaMH CJIO2R.

2. BucoTa ocTanNbHBIX CAOBE Orpa-
HHyHBaercs 1,0 M ¢ NATHAHEBHEIM nepe-
PHIBOM MEM/AY HX VKJaAKaMu,

3. Kpynusle sanoianarenn yBaax-
HAIOTCH, H Yepes HHX MNPoAVBACTCH CiKAa-
THIH BO3AYX O YMEHBLIUIEHHA TeMnepa-

TYpPHl (3Ta onepauus Ha nMJOTHHEe XuBa-
CH CHH3HJAa TEMNEepaTypy HHEpPTHbIX Ha
L ok S

4. Bopa, nocrynaiowas B 3amec,
OXJnaxgaercd, HJAH HCNoAL3yerca Jef,
ec/iH OH MoxeT OHTb YA0OHO 3arpymeH
B GeTOHOMEIIANKY.

5. Henoawayiores
HEMEHTHI.

6. [Mpumensercs manoe comepxanue
IIEMEeHTa AJA BHYTPEHHHX CJA0eB H 60Jb-
moe — 118 HapyiKHbIX.

7. OcyuiecTBARETCA UHPKYJAALHSA XO-
JOoAHON Bolkl mo TpyGaM, YJIOWKeHHHIM
B KaxjaoMm cjaoe GeToHa ¢ MOMEHTa HX
NOKPEITHA GeTOHOM M0 TeX Mnop, Noka
TeMnepatypa GeToHHOH Macchl He Oyaer
CHH¥E€HAa A0 CpefHerofoBOH TeMnepary-
Pl 1AHHOH MECTHOCTH.

8. Benercas KOHTpONb 3a cHATHEM
onaayOKn ¢ TAKHM pacueToM, 4TOGH He
BO3HHKaJ 0 Goabllodll pasHocTH Temnepa-
TYP MeXAYy NOBEepXHOCThbI0 OeéTona o
BO3IYXOM.

Boponenponnuaemocts GeroHa u ero
MAOTHOCTE MOryT ObiTh ofecneueHbl
TUATeAbHBIM noAfopoM 3anoaHHTenel
H CAMHX GEeTOHHBIX CMecell, a TakKe Ka-
YeCTBEHHON YKJAaAKoR OGeToHa u yXoaoM
33 HHM.

Danako  HANHUHE  CTPOHTENLHBEIX
[IBOB, YCaAOYHBIX TpeUlHH, HeZoCTaToy-
HO KauecTBEHHAad yYKJAaika W Jpyrae
[IPHYHHBL  NMPHBOAAT K HEAOCTATOYHOM
BOAOHENpoHHLLAeMocTH GetoHa. B Kaue-
CTBE MEPOMPHATHHA, npeaynpexnarmilinx
(pHABTPALHIO Yepes GeToH, MOrVT GHITh
HCNOJNB30BAHE  OGHTYMHHO3HBIE TNOKpH-
THA, OKpacka Mac/oM HJAH CMechio Mac-
Ja H Kayuyka, LeMeHTHas WTYKaTypKa
H T. n. B eBponefickux VCAOBHAX ualile
BCErC HCNOAB3YETCA OGHTVMHHO3HOE moO-
KPBLITHE.

HH3ROTEPMHY HEIE
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[JIABA TPETDBS
APOYHBLIE H KOHTP®OPCHBIE MJOTHHbI'

4. APOYHBIE MJIOTHHBI

ApouHble NJAOTHHHE pasjensioTcd Ha
TPH THNA: OAHOAPOYHBLIE, MHOroapouHbIE
H apovMHO-rpaBHTaLHOHHLIE. 3Jeck pac-
CMATPHBAKOTCA ABAa THNA; TPeTHH THN
AR NpeaBapHTeNLHBIX PacyeToB MOMKeT
OBITE NPHHAT FPABHTAUHOHHBIM.

Opnoapounble DAOTHHEL [PHMEHAKOT-
CAl Tam, rae WHPHHA ylledbds HepeJuKa
Nno OTHOWEHHK K BHICOTE H CKJAOHH €ro
cllo¥enbl H3 CKaJdbl, XOpolllo COMPOTHB-
asouteiica pacnopy. Ilpw GaaronpHst-
HEX YCJAOBHAX 3TOoT THn TpeGyer HaH-
MeHbIlero pacxoaa Marepranau, Gyayun
YCTONYHBEIM BO BpeMEHH, TNPHMEHAETCA
BCIOAY, TA€ NO3BOJAIOT YCJAOBHA, K CO-
MAJeHHIO, OYeéHb HCMHOMHE CTBOPH MO~
ryT GHITH HCNOAbL30BAHE LA CTPOHTEb-
CTBA 3THX MAOTHH.

OnHoapoYHKE [JIOTHHE  PACCHHTHI-
BAKOTCH HJAH C MOCTOSAHHBIM  PajJHYCOM,
WJH ¢ nocTOoSHHBM yraom. [las niaoTiu
¢ MOCTOAHHBIM PAanHYCOM UEHTpanbHEIN
yron—Han0oJablIHA YV BepXa TAOTHHH H
HaHMeHBWHA v nogowes. Jas njaoTHH
C MOCTONHHBIM VIJOM UEHTPAJBHBLIR YroJ
HeH3IMEHEeH, a pajaHyc YMeHbIlaeTcs oT
rpeGua K noaowee. Ilaotnw ¢ no-
CTONHHBIM YIIOM fBAAOTCA HanGonaee
JKOHOMHYHLEIME M Mo3ToMy Ooaee pac-
MpocTpaHeHHEIMA,

Meroaw pacuera apodHBIX MJIOTHH
pasnnubel. Tak HasLBaeMbIA «UHIHHA-
PHYECKHA METOa» paccMaTpHBaeT YCJIOB-
HE UMJHHAP TOro e pajamyca, 4To H
naoTHHA, Hanpsaxenne B apKe NpH STOM
MeToAe MoxeT OLIThH NOJAYYEHO MO KO-
TensHON (opMyne

o 4;.h:l—r, {24}

rae {— yaeJabHulll Bec BoAH, K2/M%;
h —rayGuda sBoau, M,
r — paauyc ocepoll JWHEIE ADKH, M;
{ — ToJUIHHEa apKH, M.

3JTOT METOd BBHAY ero YCAOBHOCTH
HMEeT orpaHHueHHoe npiumeHenue, Han-
Gonee ynorpeGHTEILHEM fABJAAETCA «Me-
ton vnpyroft apku», [lasaenne Boau

| Fnasa OpWrRHARA AaHa B COKpaLIEHBOM
nepeponc. P e n.

BOCTIPHHUMAETCH  ApPOYHOH  MJIOTHHOH
ABOAKOTOPH3OHTANLHEIMH APKAMM, nepe-
AAIOUIHME HATPY3KYy Ha ONOpH, M BepTH-
KaAbHBIMH CTEHKaMH, MepeaaiouEMy Ha-
IPY3KY Ha OCHOBaHHe,

Pacnpegesenne HATPYIKH  MEKIY
apKkaMi # CTeHKaM# onpejensercd moi-
GopoM. [lpm Hemoan3oBaHHE eMeTola
YOpyrod apxn» 8 TPHBEIEHHOM HHXKE
MpHMepe He yuHTHBaerca pabGora Bep-
THKaAbHEX cTeHoK. [IpH sToM TakKe He
yunThiBaloTCA GakTopsl ycaaks Geroua,
ero nAacTHYHOCTHL, HaGyxaHwe H noaart-
JHBOCTE ONOP, HO pacCMaTpHBAIOTCH
YCHIHA OT HArPY3KH W H3MEHeHHA TeM-
nepaTyphl.

Henoyuer paloThl BepTHKAJAbHLIX
CTEHOK CO3/1aeT HEeKOTOpHl sanac 48
HHMHER 9acTH NJOTHHB W YBEJHTHBAET
Hanpsaenns Ans sepxueft. dror HeLO-
CTATOK KOMNEHCHPYETCH YTOJIEeHHeM
pepxueil wacTu apku. Ouenn ycnelHbIM
0Ka34J10Ch HCNOJb30BAHAE TOPHIOHTAJb-
HBIX UIBOB, PACHOJMOMEHHHX Y TOAOMIBH
MJAOTHHE, KOTOpbE CHEMAilOT TOPH30H-
TajdbHEle YCHJAHA. B KauecTse pacueTHbIX
CHHUMAIOWAX HANPAMEHAH NPHHAMAIOTCS
HanpAmenns, pasuue 259%' 2B-aueBHO(l
NpoYHoCTH GeToHa, HO He npeBwan-
mue 60 x2/cw?;, ana npeaBapHTENbHBIX
pacueTos MokHo npuurMate 22%
28-1HeBHON NPOMHOCTH, HO He CBLILIE
50 ke/cm? AnA HECHMMETPHUYHBIX apOK.

B npumepe (m. 5) #HcnoabsosaHbl
ypashenus, nanane Kaitwom [JI. 7], aan
3AIIEMIEHHBIX Ha KoHuax apok. Maxcu-
MAJLHOE CHHMAIOILICE }"'I;!I{.-'IHE a8 ]’DPHBDH-
TAJALHON apke ¢ MOCTOAHHOH TOJUIHHOA
AOCTHraeTcs Ha BHYTpeHHedl cropoHe Y
ONopHl, MO3TOMY I8 APKH C MepeMeH-
Hoft ToawwpoN, MeHbilelt B KJOue H
Gosabiueil vy onop, pelleHHe moJydaercs
6onee 3xkoHoMWHEIM, Jlas ynpowexus
pacueToB NpH NpeaBapHTEALHOM NpOexk-
THPOBAHMH MNpeanoiaraercs, 4ro pacyer
BEIETCHA N0 TOPH3OHTAJLHEIM CEYEHHAM,
npeactasasioiHEM coboft apkH ¢ nocto-
AHHOM TONUIHHON, W KPHTEpHEM NS pac-
YeTa CAVHHT HanpaXKeHHe HA BHYTpPEH-
HEX Ipa’ax % Yy ONophH.

Ha pue. 15 [J1. 8, 9] noxasano oTHo-
weHHe R MakCcHMaJLHOTO CHEHMAalILero
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Pac. 15, Ipadex xosgupuumenta R 418 nepe-
cqeTa Hanpaxedn B naTax (Ge3 yuera pacTara-
BAIOUIHX HanpRxennf).

HanpsieHHs B NATE apKH o, NOJyYeHHo-
ro nNo MeToAy YNpyroil apkH, K YCHJHIO,
HaitendoMy no dopmyae (24), 1. e 1o
WHIHHIPHYSCKOMY METOLY.

MoKHo 3aMeTHTh, uTO AJA OTHOLE-
HHa r/f=10 B npu NEHTPaNBLHOM YIJe
20=100° nanpamenue, paccudTaHHOEe No
MeToay ynpyrod apkd, B 1,85 paasa
Goabille, 4yem HaHAEHHOE MO UHJAHHIAPH-
YECKOMY METOY.

MHHEI!HHJ]I:H[}E CHHMANDIILIee }'EHJ‘IHE
B HP‘KE MO HO HDJI}I"IHTE, }'MH{]HHH H4-
npsMKeHHe, BEIMHCAEHHOE MO YPABHEHHIO
(24), na R;

“1:“*‘2:@7

(25)

HIAH
1hrR

9

: (26)

o

rae R poam#o GuTh B3ATO mo pHe, 15,

Meron «umAHHApa», HECMOTpA Ha
ero ABHYI0 HETOYHOCTH H3-3a npexelpe-
MEHHA YNPYTHMH CBOHCTBAMH &apKH H
TeMnepaTypHEIMH JAedopMAauHAMH, MpH-
MEHAETCH AJAsl pacuera HEBBICOKHX MJo-
THH. OZHaKoO JaHHElE pacuera BechkMa
NPHOAMIKEHHB, TOSTOMY 3THM METOIOM
MOMKHO MOAL30BATBCA JHWIL AAA [PH-
KHIOYHBEIX TOACYETOB.

JIna OKOHYaTeNLHOTO pacyera oTBeT-
CTEEHHBIX NJAOTHH, B 0OCOGEHHOCTH .pac-
FOAOAEHHBIX B HECHMMETPHYHBIX CTBO-
pax, MoxeT OuITh HCNOJB30OBAH METO
npo6HbBIX HATPY30K., STOT METOL YHYHTHI-
BAET ‘BCE YCJACBHA, BAHAOIHE HAa Ha-
npAxennsa B naorHHe. B JawGoit Touke
MOBEPXHOCTH MJOTHHE NEpPEMEINEeHHE To-
PH3OHTAJILHOH apkH A0NMEHO B TOYHOCTH

PABHATLCA MNEPEeMELLEHHIO BEPTHRAALHOHN
creikd. [lpw wanwuum ogHoro uarpy-
MEHHOTO KOJAbLla apKH W OIHOH nojd-
HOCTBI)  Harpy:KeHHolf CTEHKH MOMKHO
OEI0 OBl JErKko HalTH HCKOMOe Hanps-
#enne, OAHAKO 3TH COOTHOWIEHHS, M0-
JYYeHHBE A08 OfHOW TOYKH, AOJAMXKHH
OEITE YBA3AHEL € XapaKTepHCTHKAMM
APYrHX TO4YeK, HaXoIAUIHXCA B HEMNo-
cpejAcTBeHHON OJH30CTH OT pACYETHOH.
BeHAY clOMHOro B3aHMOJEHCTBHA Bcex
JEMEHTOB APOYHOH NJOTHHHB pelenHe
MOMKHO NMOAYYHTL TOJABKO MyTeéM nprOiH-
MEeHHA, 3anaBasch pazTHYHEIM pacnpe-
AC/IEHHEM HaTPY3KH MEXAy apKaMH H
creHkaMi. Pacuer caoxeH H HCHonb3o-
BAJCA TOCYAapCcTBEHHEIMH TPOEKTHRIMH
oprasnzauuamy CHIA Toaeko B HCKMIO-
YHTENBHHX CAYHaARX.

Jlxoprescen nokasajd, 9To NP Me-
MNOAL3OBAHAN «UHJHHIPHYECKOTO METO-
Aa» TEOPETHYECKH HanboJjiee 3KOHOMHY-
HBIM UEHTPaAbLHEIM YIJIOM apovHON NJI0-
THHEI fBAfAerca yroa 133°34" nna moGuIx
KOMOHHAUKI nMpoJeTa, HATPY3KH H Aomy-
CTHMBIX HANDPAMEHHH; MPH HCNOJALIOBA-
HHH e MEerofa ynpyroili apkp pacuyer-
HEIH YroJ NOoJYYaeTcH HECKONbKO 060Mb-
WM. ONTHMAABHEIA UEHTPAaJdBUEI yrod
3ABHCHT ©OT TomorpadMu MeCTHOCTH
Ouenb MaN0 apoMHBIX MJAOTHH DOCTpoOC-
HO C TIOCTOAHHBIM yraom Goasme 110°
of6uyHo yroa He npeswinan 100° Tlpw
MPOEKTHPOBAHHH HOMMKeH OblTh BHIGpaH
HanGoasHii BOIMOMHEEI yron no yeao-
BHaM MecTrocTH [JI.10].

MunuManseas  TOMUIMHA  8PONHON
MAOTHHBL, NpH Kotopoft obGecneuynsaTcs
HanpameHHd B Apeaenax AonycKaeMblX,
MOMeT OHIThL OnpefeneHa mo dopmyae
T'ynana [JI. 11]

r=1.533rV[E(IT§50_!)J. (27)

a

rne E — Moayas ynpyrocre GeToHa, Ko-

TOPBI MOMHO NPHHATE PABHBIM
246 000 wz/ca?;

{ — TOJIIHHA 8pKH, M,

r — pajgnyc ocepoil JHHHH ApKH, M;

h — BpiCOTA NMAOTHHE, A

o — MOJOBHHA UeHTpaNbHOTO Yraa,
rpag.

Jta GopMyAa mnpeanonaraer HyJae-
BYIO TONUHHY APOYHOM NJAOTHHE ¥ rpel-
HA. B COOTBETCTBHH C CoBpPEMEHHOR
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Puc, 16, Upagur nepecaeTa TeMnepatypHsX HA-

npamenni wa suyTpeduel rpand nars (AR
C.E ==13,92), I'
NPaKTHKOR OTHOWeEHHe [AJHHB ApPKH

K TOJUIHHE Ha YypoBHE rpefHA NJOTHHH
He ANMKHO npeeswats 60 ¥ Ha ypoBHe
NOJOBHHEL BEICOTH NJAOTHHE — okono 20.

Ilna npeasapHTebHBIX pacyetoB A0-
MyCTHMO PACCMATPHBATH TOJBKO Temmne-
paTypHbie HanpsAXKeHHs, BHIBAHHBE Ma-
KCHMaJbHO BOIMOMHEIM NepenaioM TeM-
nepatryp B Oerone noclle UeMeHTAUMH
BEPTHKAABHBIX CTPOHTENBHBIX WBOB. Ec-
JH [UBB 3a1e/LIBAIOTCH, KOrjia Temne-
paTypa NJOTHHEI paBHa cpenxeRt roao-
Bofl TeMmMnepaTtype, TO MnajeHHe TeMMe-
paTypsl MOMkeT OBTh NOAY4EHO N0

caeayiomeil sMnupHuecKod  QopMyae
[J1. 12];
190

rae {— pacueTHas TOJNULHHA ADKH.

Ecan naoTHua 3akaHuHBaeTcd CTPOH-
TeNLCTBOM A0 Hauala 3HME H He BBO-
AMTCA B 3KCHJyaTauHio B TeHeHHE Xo-
JOJHOTO Ce30Ha W 3aie]Ka BepPTHKaNb-
HHIX IIBOB MPOH3BOJHTCA MEpPEl HAnoJ-
HeHHeM BOJOXPaHWIMILA, TEMneparyp-
Hull nepenaa Oyaer CBCACH K MHHHMY-
My. B stom chayuae moeT OGuTh B3ATa
NoAOBHHAa 3Hadedna 7, NOACYHTAHHOTO
no gopmyae (28). Apounbie MJIAOTHHE
FIHAYHTEABHOH TOJIUHHE A0AMHB HCKYC-
CTECHHD DXAaRIaThLCH.

Hanpsmxenne or HAMCHEHHS TeMne-
paTypbl MeHsercs He TOJbLKO C nepena-
JIOM TEMIepatyp, HO Takike B 3JABHCH-
‘soct ot koaddHuHeHTa TEnJoBoro
pacumpenns C, H MOAYA# ynpyrocTn Ge-
rona. JIf npeisapHTeNLHLIX Pacueron

moryr Outs npunaTe C; =0,000011 «

E=232000 kzfcm®. Ha puc. 16 caeaann
BRIMHCAEHHS BEAHUMHBl  HaNpAAKeHHR
npu  3THX  3nauwennax C. m E

npn suagenan T=55°C (10°F). 3ua-
yeane JC E B pacuere GHIO MNPHHATO

pasubin 13,92, nas Apyrux 3Hauenni
TCLE penwunub HANPSAKEHHA, NOJyYeH-

Hhle Ha pHc. 16, nomKuel OHTH YMHO-
eHbl - HA OTHOWEHHE NPHHATOH BenH-
bl TCLE xk 13,92, [danusie rpadn-

Ka OBUJIH NOAyueHH B NPEANnOAOKEeHHH,
yTo GeToH BOCNPHHHMAET pacTardpal-
e HanpaAMeHHd.

[Mpumeps nocTpoeHus apkH ¢ MocTo-
SHHHM YIJIOM JaHe Ha puc. 17—19.

[Mpubansnrenbuoe paciojoxKeHnne
pasHofefCTBYIOWEH B NATE APKH MOMKET
GHTL nonyueno mo rpadmuxam pac. 20,
21 m 22,

Bausune ceficMHYeCKHX CHA  Ha
apouHsle MIOTHHL HescHo. HamXymuuu#
sthiperT noayuaercs, Korja ceiicM aei-
CTBYET 1O HanpapBieHHio XOpAH ApKH.
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Pue, 17, KoaTypu nuyTpennell nopepxuocTy
apounofl nAOTHAW (A% PacYETHOrO NpAMEpA).
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Puc, 18, K pacqeTHOMY NpHMEDY apKH.

{ — npakTEYecKNR npoditak; 2 — TEORETHUCCKOE CEUBHRE;
J — no kpivTephE yoerofiukeseTR; 4 — yToOJIOERRE,
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Prc. 20, ¥caonus nnuﬂa:-lma ApPKH
— (NYHKTHpOM NOKaZaHu KpaHune nNOJOMEeHHSA
1% = papHOAERCTBYIOWER),

Puc, 19, Cesenne apou-
HOfl MAOTHHW AAA pac-
QETHOrO TIpHMEepa.
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Prc. 21, 'paihug aan onpeseaedHus pacnoaome-
Puc. 22, Cpadur Aa7 onpeiefeHAs HANPABAEHWA HHA TOPHIONTAABROR pasHoaeficTeywumel B ono-
peakuun B onope (no pae. 20) pe (no pac. 20),
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[Mp 3THX YCJAOBHAX HHEPLUHA Macchl
ApPKH JoA#HAa GLITE YuTE€Ha B pacuere.

Apoynsie NJOTHHB JOAMHB BOCHPH-
HAMAaTh JaBJeHHe JAbja, Koropoe nel-
CTBYET paaHantHo H MoMerT OHTL BOC-
NPHHATO YYaCTKOM APKH YCJ0BHO pas-
HBiM MO BHCOTE CyMMe Y/ABOCHHOH TOJ-
UIMHBI ADKH H TOANUIHHH JbaA.

5 MPHMEP PACYETA APOYHOR
MAOTHHBI

Ha pue. 17 # 18 noxasansel njaad H
npopuas naorHHel. TpebGyerca aanpoex-
THPOBATL APOMHYIO INIOTHHY NpH Cje-
AYIOUHX NPeAnoJOMEeHHAX:

p' — npoydHocth OGeToHa Ha

aenb, 220 rzfcm®;

P — makcaManbHoe JOnyCTHMOE CHH-

Mawmee YCHAHE; NPHAAMAETCH
A5 NpegBapUTeJbHEIX PacueTon
pasueiM 22/, or 220 w2fc.u®;
1 — o0BbeMHuH BeC BOJM;
2a — [[eHTpadbHblfl yroa, pasHsi 1007,
E — moayab ynpyrocru OeToHa, pas-
aetft 246 000 wafca®;
T — reunepmypnuﬁ nepenaj, pas-
Hetft §,5%C;
Cy— Hﬂ3¢¢HEUIEHT TeMJoBoro pac-

muperud, papawit 0,000011.
Paadyc BHYTpeHHefi rpaHd apkd Ha

awboil orMeTKe onpefenserca no Qop-
Myne

28-i1

by
2s5ina

=ik, (29)

rae b, —iuMpHHA HA HCKOMOR OTMeTKe,

l. Buluncasworea TpeGyeMble TOJLLH-
Hbl H panHychl apKH HA HECKOJMLKHX OT-

MeTKaX, Kak nokasano B Taba. 2. [loa-
6opoM HAXOOHTCA Takoe 3Hauenme [
(5-a cTpoka TaGa. 2), npH KOTOpo# 3HAa-
yeHde P (12-a1 crpoka taba. 2) Owlao
Ol paBHD 30 K2fcm?,

2. Ha puc. 17 bsuuyepunBaerca H3
ueHTpa B Touke 3 apka /—2, npeacras-
Agwinan coloil TeopeTHUYECKYIO HYVJEBYIO
TOJNHHY MJOTHHB NOBEpPXY.

3. Uro6w nabexare upe3MepHOro
HABHCAHHA NPOMHAA NJAOTHHE B CTOPOHY
pepxHero Gbecha GaAu3 onop, NpHHHMAaeT-
cA HaBHcaumne naotHHe 2,3 M (uTO CO-
ctapafer npuMepuo 6,3% BHCOTH nA0-
THHBLI) B CTOPOHY HHMKHero Gbeda B KO-
yepoM ceweHHd. Ecam sToro nHasucasua
HEeOCTATOYHO, TO BHYHCJEHHE TMOBTO-
paioT gan Goabllero HaBHcanuf. B ne-
KOTOPHIX CJAYHasX HABHCAHHE B CTOPOHY
HHKHero Obeda Momer OHTH JA0BeleHO
1o 16% puicotel naotHasl. Hasncanne
23 M OTKNAALIBAETCH KaK paccTOAHHE
2—4,

5. Paccrosune Memay TOUKaMH 6 H
J AeNWTCA Ha PaBHEIC HHTEpBAJLl, OmOpe-
AeNAI0UHe eHTPH apoK AR Kaminod
pacqeTHON oTMeTKH no Tabn, 2,

6. BuluepunpaloTcs BHYTpeHHHe 1pa-
HH apKl JAAS8 Kamuaod OTMEeTKNH.

7. bepyrca ceyeHHA, KaKk TOKasaHo
Ha PHC. 17, H BHYepuHBaeTCA OUYEpTaHHE
HH30BOM rpaHy MJOTHHE, KAK NOKAa3aHo
Ha puc. 18.

8. Ha cewenun /—/[ puc. 18 suuep-
yHBaercs Tpebyemas TeoperHyecKas roa-
lHHa ApOK, onpejenseMan Aonyckae-
MEIMH HanpaxeHHAMH no tabn. 2.

9. U3 ypaswenns (27) onpeneaser-

TaGanona 2
1, OrmeTkn 30, 40 36,48 42 56 48,64 54,72 60,08 66,88
2. h 36,48 30,40 04,32 18,24 12,16 6,08 0
3. 24,32 32.44 40.52 48,64 56,76 64,84 72,96
4, ry 15,87 21,19 26,45 al, 7l 37,03 &0, 50 47,61
5. Mpauatoe f 6,44 6,57 5,84 2,74 1,46 0,61 0
6, r=r;+1r 19,09 24.47 29,37 33,08 37 .76 42,56 47,61
Trg=r+t 22,31 | 27,76 | 32,28 | 34,44 | 38,49 | 42,86 | 47,61
8 rft 2,96 3,72 5,03 12,10 25,80 70,50 -
9 R 0.80 0,79 0,75 0,93 D 42 0,33
10, p, 39,79 | 29,44 | 29,44 | 47,22 | 51,91 | 56,26 0
”*Et 18.79 19,14 11,31 6,00 2,02 .32
12, P= py+ Py 58,58 | 58,58 | 58,68 | 58,58 | 58,58 | 58,58 0
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cA Todlluuia, oGecneuHBawilan yeToHYH-
BOCTL aPOK Ha TMPOAOJABHEIN H3THG:

v/

74

=

==

: (30)

BuiumcaeHna ceeaeHsl B Taba. 3. 3TH
TOJAUIHHE HaneceHn na puc. 18 nyHK-
THPHBIMH JIHHHAMH.

TaGanwuwa 3

OTMeTEN 30,40 | 36,48 | 42,56 | 48,64
h 36,48 | 30,40 | 24,32 | 18.24
¥k 382 3,12 2,9 | 2,63
r; 15,87 | 21,19 | 26,45 | 31,71
t 0,73 0,92 1,06 1,16
r 16,23 | 21,65 | 26,96 | 32,29
e 0,73 0,92 1,06 1,16

10. HeofxonuMele TOMIHHBL APOK,
VAOBJETBOPAIOIIHE VCAOBHAM JOMYCTH-
MBIX ruGkocTeil, onpefeasioTca B COOT-
BETCTBHH C DEKOMeHIamuaMy Ha crp. 25.
[lo Bepxy NMJOTHHE JJHHA APKH COCTaB-
naer 83,2 x B JonycTHMas  TOJLLHHA
83,2:60=1,39 m, Ha npaktuke IUHPHHY
caAymeOHBIX MOCTHKOB 0OObiMHO NPHHH-
malor papHoil 1,8 m. 310 M HAHECEHD
Ha ceueHuu f—I Ha puc. 18. Ananoruy-
HO STOMY JJHHa aPKH Ha MOJOBHHE BBI-
COTH MJIOTHHBI Ha oTmeTke 48,64 m pas-
Ha 55,5 s, H TpeGyeMas TOJIIHHA HA
sTOfl  OTMETKe JOMMHA OulTh paBHa
55,5 : 20=278 m. [locKoabKy TeOpeTH-
YecKas TonuHHa pasHa 3,30 M, HHKaKHX
yrouHeHHii e TpeGyerca. Cneayer of-
METHTh, YTO TOJIINHA, ofecneunBaluian
MPOROALHVIO YCTOHYHMBOCThL, HE ABJAETCH
OnpeaensiomiM YCJA0BHEM LA paccMar-
pHBaeMoro cayuag.

11. Ha ceuennn [—/ na puc. 18 BH-
yepuHBaeTCA OrHGaoUHA  «nMpakTHYe-
CKHA npodHIAbS.

12. Tlpakruueckuit npoduias HCMOMb-
IyeTcA AJA BHUYEPHUHBAHHA OCTANLHBIX
ceyeHHit ma puc. 17. B nannom cayvae
BEPXOBOE HaBMcaHMe B 00JacTH ceyeHus
IV—VI upeamepuo. CymecTsyioT TpH
npHeMa aif YCTPAHEHHA 35TOro:

a) yBeJHYEHHe HH30BOrO YKJOHA B
ceyeuun [—I;

6) yTrojluleHHe HHMKHe#l wacth ce-
YeHHA;

B) VBeJHYEHHE pajHyca apok, 4To
NpHBENeT K  YBEJWUEHHOH TOJIHHE
dPOHHOrO KOMbila HAa OTMETKA4X, pacno-

JAOMEHHBIX HHXKE BJAHAHHA MPAKTHYECKO:-
ro npogHanA.

13. o pue. 17 u 18 BHUEpUHBaAETCA
OKOHYATEeNRHHH NJAaH NJAOTHHH, KaK mo-
KaszaHo Ha puc. 19.

6. KOHTP@OPCHBIE MNMJOTHHB

KouTtpdopcHee naoTHHE BO3BOAATCH
Ha XOPOUWHX CKaJbHBIX OCHOBAHHAX Bbl-
cotoil ceuiue 30 s, KoHTphopcHule MJ0-
THHE HA HEMJIOTHBIX OCHOBAHHAX MOJIK-
HEl OBITL HH3KHMH; pacueéT HX Heompe-
feNeHeH,  NOCKOJALKY — HEOJMHOpOAHAS
ocajlKa OCHOBAHHA MOMKET MPHBECTH K
HaNpAMEHHIO, KOTOpPOE HeNb3A onpene-
JHThL pacueToM.

Beaeactene 3HAYHTENBHOND HAaKIO-
Ha HANOPHOW rpaHil BEPTHKaJbLHAaA Co-
cTABNAWUIAN JABIEHHA BOAB CVUIECT-
BEHHO YBEIHMMBAET YCTOHUHBOCTL MJ0-
THHEI, B CBA3H € HEM AJAHR TIJIOTHH ZTOro
THNA Tpefyercs MeHble GeroHa, uem
INA MAacCHBHOH NJIOTHHH; KpOMeé TOro,
B3BEIIHBAIOLIEE HABACHHE [0 OCHOBE-
HHI0O KOHTp(OpCcOB CYUIECTBEHHO MEeHb-
e, yeM g8 MAacCHBHBIX IJIOTHH.

HauGoaee nerkuii THN KoHTpdope-
HOH NAOTHHL OOW4HO Tpelyer He CBHI-
we 30—40% 6Gerona, HeoGXOAMMOTO A
MacCHBHOH nnoTHHe. C apyro# cropo-
Hbl, KOHTpdOpCcHAR nNAOTHHA Tpebyer
GoNblIero pacxofa leMeHTa Ha KyGo-
verp GetoHa, OGodee jpoporofi onaayOkw
i GONBLUIHX pacXofoB No yEJAaake Geto-
Ha, He FOBOpA Y#e o TOM, 4To NJOTHHA
nonmxua OwbiTh apMmupoBana. JIas cTpou-
TeJALCTBA NAOTHHBEI TpeGyerca Goaee Bhl-
cokan Keanuduxauus paGouell CHABL
3atpatsl Ha paGouyl CHAY HACTOJAbLKO
penukn B yenopuax CIIA no cpapxenuio
cO CTOHMOCThIO MaTEepHaJ0B, 4TO KOHTD-
(hopCHEIE NJAOTHHKW NepecTaln B 3HAUN-
TeAbHOH Mepe OGHITE SKOHOMHYHBIMH, Aa-
JKe B TeX cAy4Yasx, Koraa CTOHMOCTH Le-
MEHTA BLICOKA, 8 KOAHYECTDO CTPOHTE b~
HBIX MATEPHAJOB HEBEJAHKO.

OTMEUeHO HECKOABKO HeylauHhlX
CJOyuaeR  BO3BENEHHA  KOHTPHOpPCHBEIX
MIOTHH B CYPOBHIX KAHMATHHECKHX YC-
noeusnX. OTHOCHTENLHO TOHKHE [JIHTH
HAMOPHOH FPAHM HAH aPKH BAHTHIBAIOT
BOAY, H B HEKOTODHX cayuasx OeroH
6ucTpo jgesunrerpupyercd. Paspalora-
HH HEKOTOPHIE MPHEMB!, HCKJIIOYANONIHEe
3TH HeJOCTATKH, KaK, HanpHMep, rHipo-
H3ONAUNA HANOPHOH rPaHd HJAH HCNOJb-
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JOBAHHE SAIIHTHBIX LUHTOB C HH30BOH
CTOPOHHW AAf OGOrpeBa MOBEPXHOCTH
MJIOTHHB, TeM He MeHee, BJAHAHHe Mpo-
Mep3aHHs HACTONBKO 3HAYHTENBHO, H4TO
CTPOHTEALCTBO 3THX IJIOTHH B CYPOBOM
KAHMATE MAH HA OGOJBIOHX BHICOTAX B
IOMHBIX WIHpOTaAX HEe MOMeT OunTh pe-
KOMEHA0BAHO. JTH HENOCTATKH, OAHAKO,
He HMEWT MecTa AAH MAacCHBHO-KOHTp-
OpCHBIX MAOTHH, TOCKOJALKY OroJIOBKH
KOHTP(OPCOR HE TPOMEp3alor.

Ofman TeopHAa pacyera QA8 INIOTHH
o6aerueHHoro THNA Takasg e, Kak ®H
AAA  rpasHTAUHOHHBIN. OaHako  npH
MPOEKTHPOBAHHH KOHTP(OPCHOR nJaOTH-
HBl TpoBeeHne SKOHOMHYECKHX pacue-
TOB  3aTpPyAHEHO, NOCKOJALKY ¢opma
KOHTp(opcoB, TONIIHHA NepeKpuiTHA M
THO €ro, a TaKkKe HEKOTOpHIE JIeTadH
paspabaTeiBalOTCH  KOHCTPYKTHBHO.

B xourpdopcHnX naoTHHax, pacno-
NAOKEHHHX Ha cnaboM OCHOBAHHH, TpH-
MEHRIOTCH (PyHIaMeHTHRIe DANKH, YMelth-
Waiome YASTBHY0 HArpy3Ky Ha TFpYHT.
3TH NAOTHHL TOABEPHKEeHHW AefCTBHIO
MPOTHROMAABACHHA, KaK W  MACCHBHBIO
naoTHHE. Jlas njaoTHH Ha CcKane, He
TpeGywILnX YeTpPolcTBa MOHYpa, npoTH-
BOXARACHHE MOMKET OBITh npeHeGpemn-
MO Mano, XOTA A48  TpellHHoBaTof

CKa/Jbl }KeaateabHo ApeHHpoBaHWe oOC-
HOBAHHS,

[lpr npoHHuaeMOM OCHOBAHHH Bbl-
eMKa nojl 3y6 ¢ BEpXOBOH CTOpPOHH
nonxHa OwITH JOBeleéHa 10 BOAOHenpo-
HHILAEMOro CJA0H, a eCJdH 3TO HEeBO3SMOM-
HO, TO ¢yHIaMEHTHAR NAUTa 10JEKHA
OBITE paccuMTaHa Ha NPOTHBOAABJIEHHE
H aoamia OuTh Takod AAMHB, YTOOH
noAyunTh TpebGyembl#t nyTs ¢uabTpa-
LLHH.

Bepxosas rpaHb Ha MHOrEX Cylle-
CTBYIOUIHX MJOTHHAX HMeeT Yroa Ha-
KAOHA nopsaaka 45°% B HeKOTOPHIX CAY-
Mafx ITOT YroJ yseawuen ao 557

Ha puc. 23 u 24 nokasasn Xapak-
TepHble feTalH NAOTHHBL C MJIOCKMM Ne-
pekpuitheMm, OKpyriaeHHas BHYTPEHHAR
MOBEPXHOCTL MEpPEeKPHITHA B HAacToslllee
BpeMA noytH uHe npuMenserca. Hepaa-
pe3Hoe MNepeKpbiTHe, NOKA3aHHOE Ha
puc. 24,6, HenpHMEHHMO MNPH HEOAHO-
poano#i ocanke dyunamenta. Ha puc.
24,6 moKazaHbl KOHTP(OPCH C OKpPYT-
JenHbiMH  oronoekaMp. QOuepranne oro-
JA0BEA HI}HHHHHETCH TAKHM, yTohn naB-
JAeHHe Bojabl OblI0 HANPABAEHO 0O €0
paauycy. B HeKoTopbiX cayuasx orofos-
KH He aPMHpDYIOTCH, XOTA BOnNpoc pe-
IAeTCH CNeNHANbHEM pPacueToM,

‘KL

fo O7-17

Pac. 23, llpasep koutpdoperolt naoTHH,
§ = nanTa: = RORTRopc; 3 = Ganaxa: 4 = sy,
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YECKHMH  JpKaMH, TNepeKpuiBalolHMH
NpoJeT MemAay KoHTpgopcaMd. 3ITOT

Ynapmed ol

Pue. 24, Tunu xodTphopeHtx NIOTHH,

Ha pue. 24,2 nokaszan MHOroapou-
Huil THm naotHH. Harpyska eoanl Boc-
NMPHHHMAETCH HECKONBKHMH  LMJAHHIDH-

THI NePeKphITHS ANo/KeH OHITL paccyH-
TaH MO TEOpHH YOPYro apkH, Y4HTHI-
BAf, 4i0 CEUCHH:A MJOTHHB JaHH HOp-
MaaesHo K ofpasyouium apok. Harpys-
Ka Oyaer MeHblIeH B 3aMEaX apok, YeM
B mATax. JTo oueHb BamHoe ofcTOA-
TeNbLCTBO, B OCOGEHHOCTH [/ BBICOKHX
nAoTHH. LleHTpanbnbiil  yroa Takux
apoxk Mmenserca ot 100 no 180°

Pacyer KOHTP(OpPCOB NPOHIBOANTCA
no npasHiaM pacyera MAacCHBHHIN MAQ-
THH. B JflononHeH#e K OCHOBHOMY pacue-
TY KOHTpGOpCH I.'UBEPAIOTCA PaCYETOM
KaKk Hecyuime crenku. Onpejenenue
NponeToB, TOMIHH NEPEKPHTHA H ApY-
rHX 3JeMEHTOB NJOTHHL [POH3BOAMTCA
npoGHBIM NyTEM ¢ MNOCAEAVIOMIHM HC-
NETaHHeM MoAeaH nAoTHHH. B Hexoro-
pEIX cAy4ax Momer norpeGoBaTbCH M3-
MeHeHHe HNJAHHW KoHTpdopca, urto [o-
CTHTAETCH NYTEM YMEHLUIEHHA BEpPX0BO-
ro OTKOCa AJA VYVBEJHYCHHA BEPTHRAJAL-
HOl cocrapaawilefl sonw. Ecam nortpe-
Gyercs NONOJHHTENLHOE VBeJAHUEHHE Be-
Cca MAOTHHH, TO JYYIE BCEro YBeaHuH-
BaTh HAKAOH HANOpPHOH rpaHu.

IlpH nAOCKHX nNepeKpHTHAX KOHTP-
(hopcH pacnoJaralTcd Ha  PacCTOAHHH
45—7,5 s Ilponers apouHuLX nepe-
KPHITHA BecbMa pasiHYHB H MEHSATCH
ot 10 go 20 . B GoAbLIIMHECTEE Cay4aer
HanGoJee IKOHOMHYHBIH mpoaer nepe-

Hiwy .7 NE et

Puc. 25. Mnotuna [Moceym Kuurgos.

% Hee Mok Bepyosof rpean; 2 — cTPONTEAREMWE Wink] J — pacnpennte o wEsonch rponl; 4 — Taseaan
] — paciEpen mabpockd; § — yravlaenis 0,15 .. '
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KPLITHR BO3pacTaceT C YBEAHHEHHEM BbI-
COTH NAOTHHK.

[Tpy GoabKX npojeTax MHoOroapoy-
HOH NAOTHHB KOHTpdoOpcH JAeAaloTcH
nonikiMi. B Tex cayyasx, Korja KOHTp-
thopcel BHMOAHAJAHCE Ges apMHPOBKH,
B HHX NOABAAJHCE HACTOJNLBKO CEPbE3-
Hhle TpelHHsl, YTo TpefoBanack cyitie-
CTBEHHAA PEKOHCTPYKILHA.

B kouTpdopcax wacro BO3IHHKAOT
ycanounble TPEWIMHL; OHH OOBIYHO pac-
MOJAT2TCA MO HANpPaBAEHHIO IAaBHHIX
HANpsMeHHd no AMaroHalH or OCHoOBa-
HHA K nepexpuTHio. Ha naoruxe [loc-
cyM Kuurjgom crpouteabiibie Web ObIH
BHNMOJAHEHH, KaK NOKasaHo Ha pHc. 25,
ans toro, urolbl OKasaTh BAHAHHE HA
HanpasJeHHe TPeulHH.

Kourppopew npeacrapasior  coboi
no CyLWecTBY CHABHO  HArpymeHHBIE

TOHKHe CTeHKH. B Mecrax, rae sanps-
MEHHA 3HAYHTEALRE, cBOGOJAHAs JLAHHA
He noaxua npesuimate 10 Toammn,
TaM, Nie HANpAMCHEe COCTABJAAET NpH-
Mepro 50% oOT AonycTHMBIX, 3TO OTHO-
uenHe Moxer OuWTh YBenHueHo go 15.
CrofonHas IJHHA YMeHbUIAETCA YCT-
poHCcTBOM pacnopHbix 0afoK WJAH NHAA-
CTpPOB.

Ilns npoxoaa nwofgefl B NepeHoOCKH
MaTepHanos B KoHTpdopcax ycrpaHea-
IOTCA OTBEPCTHA; B HEKOTOPHIX cJyyanx

MOMeT OGHTE TPONOKEHA HHCOEKTOP-
CHKaH FEHEPEH.
Ha markux rpyitax Koutpdopes

MOryT OHITE PacnofoMeHH Ha cnjou-
HoM GeToHHOM ocHoBanud. [lasaenune
BeTpa, KoTOpeM npeHeliperawT npu pac-
HETC MACCHBHBIX NJOTHH, NOUKHO YUH-
THIBATLCA MNPH  pacueTe KOHTPHOPCHBIX
MJAOTHH,

I''IABA YHETBEPTAHA
3EMJISIHBIE W HABPOCHBIE TJIOTHHbI'

7. NPOEKTHPOBAHHE H BO3BEILEHHE
JEMJAAHBX TMJAOTHH

1. O6mue ycaosns. Ycroilunpas sem-
JAHAA NAOTHHA MOMeT ObITh SAMpPOCKTH-
poBaHa H BO3BEAEHA MPaKTHYECKH AR
MoGEX ycloBHfl MECTHOCTH H NMpH  Ji0-
60M OCHOBAHHH C HCMOJL3OBAHHEM pas3s-
AHYHHX TPYHTOBHX Marepuanos. llpu
HAaJAHYHH COOTBETCTBVIOUIHX MAaTEepHAaJOB
3eMJAHBIC NJOTHHW Moryt O6biTh nNoO-
CTpoeHbl 3HAYHTEAbHO [AelleBde, YeM

' B neperoa BKAOYEN ABE TAABH OPHTHNE-
a3, NOCBAIMICHHWEe MPOSKTHPOSANMIO W BoaBeje-
HHED 3CMAAHRX MA0THH, H raasa oo ﬂﬁpm‘
naoruuam. Hexmouena raasa, s Xotopoll mana-
raeTcl MeTOA PACYETZ YCTOMMMBOCTH SEMARHLIX
naoTHH, ‘BonpocW pacyeta SeMJISHHEX  OAOTHH
nogpotHo paspaoTans B oTedecTBeHHON JANTE-
patype, ® ROTOMY NpHBOJHMHE B OpHFHHAAE
NPHMEPH PACHETA HE JAKT Hero-anb0  HOBODO,
BmecTe ¢ TeM B paalene NpocKTHpORAWES M
CTPOHTOALCTAA JAKTCA HHTCPECHEE NOPAKTHYE-
CKHE PEKOMEHIAUNH, OCHOBAHILE Ha ONMTe
cnpoRTeascTsa mporex muorun a CHIA w Espo-

[IpesicranamoT Takxe HHTEPCC HEKOTOpHE
KONCTPYKUHH JeTanefl NAOTHH, Kak 3EMARHBIX,
n Habpocuwx., Hamocrpatasnuit Marepuan
Wb TOT, KOTOPHA cBA3aH c MpaKTHyC-
peKOMEHAAUNAMH BAR n3o0pamaer npu-
MEPHW  BLCTPOERHHLIX  COOPYReHil, EMHE o
,:p-nﬁnn-tm sonpocld wasokenw a [J1. 1. 15)

GeroHHele rpaBHtanHoHuble, Hemoawso-
BAHHE 3eMJAHBIX NJOTHH, OIHAKO, 4a-
CTO OTrpaHH4YHBaeTcA HeoOXOAHMOCTHIO
YCTPOHCTBA BONOCJHBA AJH TIPONYCKA
nasoaka. HeGeaonacuo nponyckarke na-
BOAOK HENOCPeACTBEHHO Yepes 3eMJIRHYIO
MJIOTHHY [aie nNpH ee TwaTeNbHoil o6-
JHIOBKE, 33 HCKMIOMEHHEM cJayyaes
O4YeHL MAaJbIX VAeJAbHBIX PacXofoB BOJH

Ha rpebne. [lostoMy B Tex cayuyasx,
KOrjla JJHHA BOJAOCJAHBA MNOJAYUAETCA
JHAYNTE/IbHOH, YyCTpOHCTBO  3eMARHOM
MJA0OTHHBL HeueaecoobGpasHo. Beanunna

(pHABTPAUHKE Yepes NOpHCThIA MaTepHad
TéNa NAOTHHE ©OO6paTHo MNpPoOnopuHo-
HaMLHA NYTH  QHALTPAUHH, MO3ITOMY
JeMAAHAA NAOTHHA, HMelulas Hanbogb-
Wy AAHHY OCHOBAHHA MO OTHOWEHHIO
K BeicoTe, Haubonee npHroaHa AAA BO3-
BEIEHHA Ha MPOHHUAEMHX OCHOBAHAAX.

[lpn TmateasHoMm yxole 3eMAAHaH
MJOTHHA TAK Xe JoJTroBeyHa, Kak o
moGoe apyroe coopyxenne. OGnem He-
06XOAHMBIX IKCTAVATAUHOHHEIX  Mepo-
NPpHATHA pe3KO COKpallaeTcs nocae To-
ro, KaKk 3aKaHydBaeTcH OC4AKa NAoTH-
Hbl H TeJO €e CTAHOBHTCA NMJOTHHIM, YC-
TONYHBHIM H TNOKPHITEIM  PacTHTCAL-
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HOCTBIO. 3eMJIsHbe NAOTHHb afgawT
H3BECTHLIM NPEHMYUECTBOM B OpraHH-
3auMK Jasqwadra B TEX cAyuamx, Kor-
Ja HeMKenaTeNbHO H3MEHATh BHI MEcCT-
HOCTH.

OcHoBanueM NJAOTHHE MOFyT CJy-
HMHTh pasiuuynele rpyute,. Haumenbiuee
bGecnoxoficTeo BH3LIBaeT caafas ckana;
AJMIOBHANBHEE OT/NOMEHHA CO3A4I0T X0-
polllee OCHOBAHHE NOCAe HX YNJAOTHEHHA
BecoM IAOTHHBL. Kpynuuii necox u rpa-
BHH KAK OCHOBaHWe NJAOTHHH COMHEHHSA
¢ BH3WBAKWT, TAK KAK HX IJOTHOCTL CO
BpEMEHEM NOBLIILAETCH,

OcoBoft  ocTopomHOCTH  TpebyioT
MeJKHe ogHopoiHble neckn. Ecan naor-
HOCTE HX MEHbLle KpHTHYeCKo#, To, Oy-
OYYH HacHUIEHHBIMH, OHH NOA Harpya-
KOA TEKYT, KaK JKHIKOCTb, NPH BO3HHK-
HOBEHHH KAKOro-Au60 mnepBoHauaJbHOro
BOIMVIUEHHS (3eMJIeTpsACeHHs, B3pHBa,
npoxona noe3fa). B Ttakom cocToAHHH
YCTOHUHBBIM MOMHO CUHTATH HECBAZHHI
MaTepHa’, HMelolHi ofbeMHH Bec He
menee | 350 xzfm®. OcHoBaHHe NJAOTHHH
AOMAKHO OBITE  YOJAOTHEHO HACTOJbLKOD,
YTOOB €ro MIOTHOCTL COOTBETCTBOBAJA
VCAOBHAM Harpy3kH,

HaunGoaslmero Hayuenusi Tpebyer oc-
HOBAHHE H3 MNJACTHYHBIX raud. B He-
KOTOPHX CJAYYafAX NJOTHHE NPHXOIATCH
NaBaTh HCKJIOYHTENALHO MNOJOrHe OTKO-
Chl, € TéM 4ToOwl HanpsxeHHe B OCHO-
BAHHH CAEMAaTh CYIMECTBEHHO MEHBIIHM
paspyiuamollero HANPAKEHHS ANA JaH-
floro MartepHana.

Bufiop mecta naoTHHB H Xapakrepa
OCHOBaHHA ABJAETCH pellawilluM  npH
CTPOMTEALCTRBE IVIOTHHHE M HMeeT O604b-
wee 3HaveHHe, 4eM 3KOHOMHYECKHE co-
obpanenis.

3eMAfHEEe NAOTHHE BO3BOAATCH HA
PEXJEX HECBA3HHIX MAH cJaabocueMes-
THPOBAHHEIX MOpoJA TPABHA, lecka pas-
JHYHOR KPYNHOCTH W rAnHb. Beneacrsue
upespsitaiio  Goabwnx obkLemMop  Ma-
TepHana, 3aTpavyHBaEeMBlX Ha CTPOHTENL-
CTBO 3eMASHON MAOTHHBI, Kapbephl STHX
MATEPHANOB JOJMHL HAXOAHTHCA B HE-

nocpeacTeeHnoil  OGaM3OCTH OT  MecTa
cTpouTeascTBa. OueBHAHO, YTO €CAH
CTROD MNJAOTHHW El:lﬁ]JEH BE CHAJHCTOM
VIIEABH NpH OTCYTCTBHH NOGAH3OCTH

FPYHTOB, TO A0AMHO OHTH OTAAHO npen-
nouTeHHe HabGpocHol man OGetonHofl nao-
THHE,

Jif yKaTauHeX 3eMAAHLIX MAOTHH
CHelyeT MNpPHHATH 408 HH30BOA wacTH
NeCHaHO-rpaBeJdNCTHE TPYHTH H 174
BepXoBOoH wacti Gojsee BOIOHENPOHH-
naemble. Jlag HAMBBHLIX H MOJVHAMBIB-
HBIX MAOTHH XOPOIUHMH MaTepHanamH
ABIAIOTCH Necok H rpaBHil ¢ raabkoil H
06NOMKaMH CKAJBl, a TAKMKe MenKoaep-
HHCTWE HaHoCHble TPyHTH. B BmGpan-
HOM MaTepHate A0JMKHO HAXOAHTHCH 10-
CTATOYHOE KOMHUYECTBO MEJKHX (hparuHil
ANA  HCNOABL30OBAHHA NPH  BO3BEAEHHH
agpa. JKenatenbHo HCNOAL3OBATH TPH
CTPOHTEALCTBE KAK HENpoHHUAeMble, Tak
H MPOHHNAEMBIE MATCPHAMAL!, ONHAKO me-
necoofpasnuiM  ABAAETCH  yCTpoilcTBO
NAOTHHbLI HEeTHKOM H3 OOHODOOHOTDO Ma-
TEpHAAA.

B uHTepecax SKOHOMHMH NpPOEKTHpO-
BaHHE 3IEMARHON NMJOTHHE AOJMHO Bec-
THCh H3 MECTHLIX MATEPHANOB ¢ MHHMN-
MaJdbHEIM pacxonoMm 0GeToHa, rAHHL HIH
MENKO3EPHHCTHX TPYHTOB AJA CO3LaHms
BOJOHENpOHHIAEMEX saeMeHToR, Hume
MPHBOAATCA HEKOTOPHIE MNpHMEpH Y-
TPOHCTREA MJAOTHH H3 pasaHuHBIX MaTe-
PHANOB; OJHZKO NpPHBEACHHLIC MaHHBIE
HE JOMAKHB CHHTATBCA pPeKoMeHjialHa-
MH, NPHIrOAHBIMK Ha BCE CJAYYaH, H Bbi-
Gop MaTtepHaaoB NOJMKEH BCELeN0 OCHO-
BRIBATLCH Ha MOJEBBIX HCCAENOBAHHAX
H anaansax.

2. Mpumepst npoexktuposanua. Ha
puc. 26 nokasaH paumoHaJbLHBA npo-
phib NJIOTHHBE 4718 CTBOPA, B KOTOPOM
ANA CTPOHTEJABCTBA MOMHO HCNOJgb30-
BaTh  TOJLKO necyaHo-rpaBe/IHCTLIH
rpyatT. Bawsafiwumii  pogomenponnuae-
MBI MaTepHan, KoTopuii Moxer OHThH
nonyyen Ha paccroaHud 20 xm, —cy-
rAnHoK. TpyaHocTH B BBIEMKe M TpaHc-

Puc. 26. [lpoexy msoTwHm ©a necuaso-rpase-
AHCTOM OCHOBINNH.
{ = pilueimag mefpoces 0.0 w: 7 — penpoRnmsesoe
HEPY HY CYCANNES] & — opomurich  rponnl 06 s 4 —
MECYENO-rPARCANCTORr OCHEOEQNNE: 5 — Teg0 MAOTEHM H3
AECYARO- FPARNANMCTOND rpyiTA.
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MOPTHPOBKE TAKOBH, YTO CTOHMOCTE Y-
TJAHHEKA 3Ha4YHTEeAbHAa, MO3TOMY NpHMe-
HEHHE 3TOro METEPHEHE JNTAHHO 'ﬁHTb
GFPEHH“EH{].

B cooTBETCTBHM € 3THM  NIPOH3BO-
JHTCH DTPHBKE 'I"l]EIHlI.IEH C OOIHHOYHKLI-
MH OTKOCaMH, joxoaslled po caaboi
CKaJLl, PpAacnojoxeHHoOH Ha raybnue
15 #. Ckana pacunuiaercd Ha LWIHPHHY
4,5 M ¢ GoablIoOR TWATENBHOCTLIO, H HA
PacyHUICHHOH NJOLlalKe YCTpauBaerca
SAPO M3 BOJOHENPOHHUAEMOro CYTJHH-
ka. Ocrasiueecs NMPoOCTPAHCTBO TPaHIleH
3AN0MHACTCA HACYX0 H TUIATebHO YIIOT-
HAETCA  KyJaykoBwiMH  Katkamum. Ha
IUHPHAY 4,5 M B cepegMHe TpaHuleH
YKJAAALIBAETCH CYIVIHHOK, a OCTafNbLHON
ofbeM 3aNOJHAETCH  NecHaHo-rpaBesu-
CThIM TPYHTOM, KoTopulii obGpasyer ec-
TecTBeHHOoe ocHoBanHe. Hapg ocHoeaHH-
eéM MJOTHHE BO3BOJHTCH SAPO IIHPHHOM
45 M ¢ YVKATKOH CJOOAMH TOJAUHHOM
20 em; cama nJoTHHA VKaThlBaerca Ta-
KHMH e CJOSMH.

3aMeHa CYrJHHHCTOTO AApa MXKeaeso-
OeToHHOH crTeHKOoH ToawHHOH 0,3—
1,0 & sipngercs Gonee SKOHOMHUHBEIM pe-
UWIEHHEM, HO HeHenaTedbHad, MOCKOMbRY
CYIIHHHCTOe Aapo Oyaer Jaydile npH-
cnocaGauBaTthed K AOBM  nepemMemnie-
HHAM Tejla NJAOTHHE H B oflleM oOKa-
Aercd Oojiee HademHeiM, ueM OeToH.
Yenoeus ApeHHpPOBAHHA B 3TOA  cXeme
xopowde, Tpanuies B OCHOBAHHHM SABJH-
ercd MoUuIHON JApeHoH, B KOTOpYI0 BXO-
JAHT KpHBasA JenpeccHH H3 sgpa nJoTH-
HBE.

Ha puc. 27 nokaszal NpPoexkT nJAOTH-
Hbl, NPHMEHHMBIH 115 CTBOpOB, B KOTO-
PbLiX MMETCH TEecoK ¢ CHABHOR mpH-
MECLIO TVIHHB H KPYNHHE npoHHUAEMbIH
MecoK B JOCTATOMHBIX  KOJHUECTBax
B Kapbepe HemocpelCTBeHHO ¥ CTBOpA.
Kak u Ha puc. 26, ycnoBHS YCTPOHCTBA
OpeHaxa BNOJHe EJIEFGIIPHHTHH]{ FCTI}FI-
YHBOCTb Ccoopymenus obecneuena, He-
MpoHHLaeMblil chofl, pacnoloxeHn i Ha
1D M HHMEe OCHOBAHHA MIOTHHE, HMeeT
AOCTATOMHYIO YCTOHYHBOCTL HA CHBH,
BoieMka B OCHOBaHMH A5 #Apa MOMeT
ObITb HCMOJbL30BAHA AAR ApeHama.
Cxema nJoTHHH Ha puc. 28 npHMe-
.;I;HHE An4a CTBOpAa C TAKHMH He FPFHTE-
MM, KAk i B NpeiblayuieMm ciayyae, HO
C pPacnojioeHHeM TJIOTHHR HAE HEenpo-
HHULAEMOM ocHoBaHuH. PHILTpalHOH-

3 BT Kpwrep n Ox. I Jmectun.

Pre, 27, CxeMa nAOTHHN HA CYTIHHHCTOM
H KPYNHOM MNEecke,

{ — nafpocka 43 gamun Tomussol 0.9 4 po cack rpasAn

B 03 u; I—Halpocka A3 gamen  ToowmnoR 08 & mo

caooie rpapgA 03 M §F — gpynumfl necox; 4 — Epynubl
ONecoKa; 5 — CYraARHOK.

Haf BOMA, KOTOpas NpoiieT Yepes oTHO-
CHTeALHO  BOJOHENpPOHHUAEMYIO  IeH-
TPpadbHYH) YACTh NAOTHHLI, MOABHTCH Ha
HH30BOM OTKOCE HAH Y NOA0IIBR OTKO-
ca. Beaencraue storo, utofiel Habemxathb
DIACHOCTH OMOJ3AHHA HHI0OBOND OTHKOCH,
HepGX01HMD  YCTPORCTBO  JpeHamHOR
NMPHIMbI, COCTOSIEA H3 ule6HA, rpaBH H
necka. PUAbTpaLHA, KAK MOMKHO CYIHTE
no cxeme, GyaeT He3HauHTeNbLHOMN.

B HecKOAbLKO HHOM BHIAE MOMKeT
6uiTh peureHa sagaua Ha pue. 29, Koraa
NMpH NpexHHX YCJAOBHAX MJIOTHHA pac-
NOJOMKEHA HA CHJABHO TNPOHHIAEMOM
OCHOBaHHH, HAyWeM Ha OoJablUYIo TAy-
6uny. B stoM cayvae uenecooGpasHo
YCTpOHCTBO TJHHAHOrO NOHYpa, BecbMa
BOACHENPOHHIAEMOr0o N0 CPaBHEHHIO C

MecHaHblM TeJOM MJOTHHE, KOTOpHMA
OTXOAHT OT HENpPOHHLAEMOro fApa H
NpoXoAnT B BepxHull Oeed Ha aAHHY,

npaMepHo pasuyw 10 uan GoJee Hano-

Puc. 28, Bapuant nioTuwd Ha HenpoHHUAEMOM
OCHOBAHEH,

| — HaBpocka Wa kawdA Tosmunofl 0.9 & oo esc0 rpanmEn
0.3 4 2 — cyrattnok: & — puastp: f — fAuaonofl GaHKeT:
§F— spynabifl peso.

Puc. 29, Cxema nI0THHW HA NECYaHo-
FPARETHCTOM OCHODAHHEA,
[ — moHyp BY CYTARNKR; 2 — cyranAox; §— rpoenfusd

iLnLTp;  — DpeHGEHAR KANODBa:

§ = necsaic-rpaptad
ETuf FpyHT, H
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Puc. 30. Bapnant nioTHeas H3 CyraMinKa Ha
CYCLAHHNACTOM OCHOBAHNME,

{ — nadpocka W3 kauus TomwHined 0.9 & no cack rpanmm
03 & 22— necqnno-rpancaicTafl duastp; §— Hudopof
Canper; 4 — CYrANHOK.

paM. Takoil nmomyp HAM 3aMUTHHA Tio-
hAK NOYTH NOJHOCTBIO MNpeKpaulaer
(hHALTPEUHIO H PE3KO YBEAHYHBAeT ee
nyTh. [IpH 3THX VYCAOBHAX OCHOBaHHE
Oyaer HanoiHeHo ¢QHALTPAUNOHHOR BO-
A0i, ¥ MIA  NpeAynpemAeHHA BLIHOCA
TPYHTA B HH30BYIO YacTb B €ro OCHOBA-
HHH HeoOXOAHMO YCTPONCTBO rpaBHitHO-
ro QHALTPA H ApPEHAXKHON KaHaBHL.

Ha puc. 30 noxkasan papuaur 3eM-
JAAHOA NJOTHHH, NpelloMeHHBA  aad
CTBOpa, B KOTOpOM MoO¥er ORITE NOJY-
YEeH TOMBKO CYTAHHHCTHHA TPYHT H B KO-
TOpPOM OCHOBaHEE TAKIKE COCTOMT H3 He-
MACTHHX cyranHgoe. Jlna storo cayuas
3ajoXeHHe BEPXOBOr0 OTKOCZ  CHJBHO
yBeaHuusaerca, urolw #ilexaTs cnoa-
sanud. [Nonorocts oGonx OTKOCOB omnpe-
nenfgerca Takme HeoOXOAHMOCTRIO pac-
npenejeHHs HATPY3KH HA OCHOBaHHE
TaK, 4To0B He Mpep3odTH MPOYHOCTH
rpydta ocHopauus. Heo6Xoanmo oTme-
THTh, 4YTO CJA0H (HABTPa PpACNONONKEH
N0 OCHOBAHHIO Y MOAOIIBH  BEPXOBOro
OTKOCa MNOTHHHL. 70T  (hHALTpYIOULHi
cjaofl obecnieuBaeT JIPEHHPOBAHHE Ma-
70ro KOJAH4YECTBA BOABI H NPEnATCTBYET
HACHILEeH KD HH30BOH rpaHd oTKOCA.

3. Mpaxruyeckne PEKOMEHIALHMH.
[IparTiveckue pexoMeHAallHH AAA npo-
EKTHPOBAHHA 3JeMJIAHLIX. NJAOTHH MOTyT
GuTh BEpaTue chopMyIHpoBaHH cae-
AVIOUHM obpa3soM: ;

. He nonyckaercs nepenss
yepes Bepx MJAOTHHLL.

2. Kpueas penpeccun He modxKHa
BhRIXOAHTE Ha HH3IOBOH OTKOC.

3. Bepxosoit oTKOC Jommen OHITH
YCTORUKB NMpPH  BHE3ANMHHIX CHHIKEHHAX
YPOBHA.

4. Bepxosoil H HH30BON OTKOCH goA-
MHBl o6JamaTh AocTaTouHOH mMoJAOro-
CTbio, uTO6L ofecneyuTs YCTONYHBOCTE
MJOTHHE C BHCOKHM KO3 dHUHEHTOM
3anaca.

BOIK

D. VKNOHB BepXoBOro W HH30BOTD
OTKOCOB 2eMJAHOH MNJAOTHHB  JIOJMHBE
ObiTh TMPHHATH TakHM#H, uto6H Kaca-
Te/NbHBEIE HANPSUKEHMN B  OCHOBaHHH
OLITH CYWIECTBEHHO MEHBIUE JOnycKae-
MBIX AAas JaHHOro MaTepHana npu go-
cTaTouHoM KoadgHoaenTe 3anaca.

BoamomuocTs cmoGogsoro npo-
X0fa BOABI OT BEPXOBOrO OTKOCA K HH-
30BOMY JOJXHA ORITE HCKJIIOUEHA.

7. QuapTpaunoHHas Boaa, TNpPOXo-
Afllas uepes TeAO0 M OCHOBaHMe IJIOTH-
Hbl H MOA HeH, J0/MKHA HMETh NMPH Bhl-
X01¢ HA MOBEPXHOCTh HACTONLKO Majibie
AaBJ¢HHEe W CKOPOCTh, uTOOBE HCKAIO-
YHTH CABHI YACTHIL I'PYHTa 1O OCHOBA-
HHIO,

8. Bepxopoft oTKoc noamen GuiTh 3a-
ILHUIEH OT AeHCTBHA BOJH, a HH3IOBOR
OTKOC — OT JAelcTBHA MOXAEH.

3eMaAHaA NJOTHHA JAOJIKHA NpoeK-
THPOBATLCH C BOAOC/HBOM TaKOH mpo-
nyckHoli onocoGHOCTH, KOTOPHI 3aiy-
THA Gul ee or nepeansa. B To Bpems
KaKk OeToHHan Waw KaMenHoHaGpocHas
MAOTHHA C HEAOCTATOMHEIM MO  pasMe-
pPaM BOAOC/AHBOM MOMKET NPOTHBOCTOATL
NEPEHBY fJaXe nNpPH 3IHAYHTENbHOMN
rayGune caos BojBl, A8 3eMJasHoil nao-
THHB NepeaHB oO3Havaer paspyiueHue.
[Tepeans uepes naoTHHy W3-3a Hemocra-
TOYHOCTH pa3smepa sofoclGpoca ABAAET-
cA HanGodee uyacTofl npHuHHON aBapuu
¢ 3eMAAHBIMH naotuaamu. Ha wuorax
3EMJAAHBEX NJOTHHAX, HAXOARULUXCH B
IKCIAAYATALHH M  HMEKUIHX BOAOCAHB
HEJOCTATOUHOH NMPONYCKHOM cliocoGHOCTH,
BEAYTCH TIZareabHble HaOAwAeHHA 32
MnasogKaMu.

[Mpesbimense rpe6Hs NAOTHHEL Haj
YPoBHEM BOAB NOJMHO NPeACTABIATH
cofoil cyMMy BHICOT NPHAHBHEIX BOJH,
ceflll, BETPOBOrO HaroHa H BEICOTH Ha-
Gerawps BOJIHM HA OTKOC TLIIOC HEKOTO-
puifi rapaHuTHAHLA 3anac, ycTanaeJaHBa-
EMBII MO TEXHHYECKHM COOGpaMeHHAM.

ITpakThueckn masTpauun umeer
MECTO Ha BCeX NAOTHHAX, Kak 3eMman-
HBIX, TaK H OETOHHHX, B TeJe MIOTHHH
H B OCHOBaHWH. Xapaktep MaTepua.nos,
CAaralolluX ocHOBanua H Gepera, HMeer
pelnalouee 3HaYeHMe AAA OnpeaeneHus
BENHYHHE QHABTpaunn. 3anauefi npo-
EKTHPOBIIHKOB H CTPOHTENEel ABAAIOTCH
YMeHbUIeHHe H KOHTPOJHpOBaHHe (HAB-
TpauHy Ao OGelonacHBX npeaenos.
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B semasHOoil nJOTHHE TMOJOKEHHE
KPHBOIN AenpeccHH onpeieifser OKOHYA-
TeNbHYI0 KOHCTPYKIUHIO KpenjeHHs oT-
kKocoB. JIndg NAOTHHB H3 OAHOPOAHOrO
MaTepHana JHHHA (HAbLTPAUHH Nepece-
KaeT HH30BOH OTKOC HECKOMILKO  BhIILE
nmojcliBel nAoTHHH. Beaeactsne 3TOro
HEeKOTOpadA 4acTs HH3OBOTD OTKOCA CTa-
HOBHTCH HacHlleHHONl BOAOH M MOMKeT
NOABEPrHYTLCA ONOJ3AHHID B 3ABHCHMO-
CTH OT BBICOTHl TAKOrO HAcHIUIEHHA H Xa-
pakrepa Kpenienus. ¥crpoiicteo ape-
Haxa HecAOMHO M TapanTHPYeT OTKOCH
MJAOTHH OT ONOJA3AHHA.

IOag 3eMAAHBIX NJOTHH, BBIMOJHEH-
HBIX M3 KpYynHbX MarépHajoB, B KO-
TOPEIX KANHANAPHOCTE HE HMeer BJIHSA-
HiHS, KPHBAA [AENPECCHH Mpeacrasaner
coboil Mo CYWEeCcTBY KPHBYK  Hachilye-
HHA, T. €. HaHBLICWIVIO CTPYRAKY Teye-
HuA. B sTOoM M ApPYFrHX cAyuasx KpHBas
nenpeccHs Momer ObiTh onpeaenexa
KaK JHHHA, HAA KOTOPOH HeT rHapocra-
THUECKOro MABJAEHHA W TMOA KOTOpOH
HMEeTCA THAPOCTATHYECKoe  JlaBjeHue.
3to onpeaesenne JoAXHO OHTb 0OYEHb
CTPOro pasrpaHHyeHo BO BCeX chayuasx,
KOrJla  pacCMaTpHBAOTCA  3eMJsHbIE
naoTHHR, Echn naoTHHA CcAOMeHa H3
MEJKOT0 TPYHTa € BHICOKHM Kamuaasp-
HblM NOAHATHEM, TO HACHLlEHHEe €ro MO-
KeT HMeTh MecTo 0e3 rHApOCTaTHYecKo-
ro JasfeHus.

[Monoxenuwe JAHHHH AeNpeccHH AadA
IeMJAHON NAOTHHE H3 OAHOPOAHBIX Ma-
TePHANIOB HA HENpPOHHULAEMOM OCHOBa-
HHH W TOYKA €€ NepecedeHHsi ¢ HH30-
BbiM OTKOCOM 32BHCAT TOABKO OT nome-
peuHoro ceuendsa nJaoTHHe. Ee noaoxe-
HHe He 3aBHCHT OT OQHALTPAUHOHHEX
CBOHCTE MATEpHANa MJAOTHHBL, €CJH OH
O1HOPOLEH.

4, Moaowenne KPHBOH  JAEMPEcCHH.
[ps  nNpoeKTHPOBAHHH  JKEJaTeNLHO
HMETH BO3MOXKHOCTL NpeacKasaTts Mnono-
AeHHe KPHBON JAEenpeccHd B MONEPeYHOM
ceyeHHH naoTHHH. Hume npHBOANTCA
nprOANKeHHBT cnoco6  onpeaeneHHs
3TOA KpHBOf, AocTaTouHulifi AAA nOpak-
THUECKHX Ueneii. Pe3yasTatel 3TOro
pacueTa XOpOLIO COOTBETCTBYIOT HaHGO-
Jee TOUHBIM MeTomaM.

Ha pmne. 31 naoTRHa COCTOHT H3
| OHOPOAHOTO MaTepHana HAa HENpOHH-
‘Maemom ochosaunu; A u D —ToUKH

eueHHs COOTBETCTBEHHO  HH30BO-
3% =

ol
n

lirer

——

[ b=ST.0

Pue. 31. Onpegeneiie Kpuboll ge [ pecCH,

ro W BepxoBOro OTKOCOB [JOTHHE
¢ ocHopanueMm; B — TouKa mnepeceve-
HHH MaKCHMAaNbHOrO YPOBHH BOAW B BO-
AOXpAHHAHLLE ¢ BepXOBBIM  OTKOCOM,
By —Touka TepeceyeHHH  NPOLOaKe-
HAA KacaTelbHOH K KpPHBOH Jenpec-
CHM © MaKCHMaJbHBM YPOBHEM BOJAHI,
C —TouKa nepeceueHRd KacaTelbHOR K
KPHBOH JenpeccHd ¢ HH30BHIM OTKOCOM;
m— ropH3OHTANLHAA  [POCKUHA  CMO-
YeHHOTO BEPXOBOTO OTKOCAa; Mt— BEpTH-
KajabHoe paccTosiHHe oT Toukw By Jno
Touku A, pasHoe Hanopy, BhI3bIBatOLLe-
My  (uabTpaumo; € — BepTHKAJbHOE
paccroaune ot Touke A no Toukm G
| —cpeansa AJHHA NYTH (QHALTPALHH;
b — nnWHAa OCHOBAHHA NJOTHHE HJAH He-
MpoREHLAeMOr0 fAApa.

[Mocrpoenue Kpusolt aenpeccHH mpo-
BOARTCA caelylollHM obpasoM:

. Eciw  npoHHLaeMOCTs  TPYHTA,
YAOKEHHOro B 3eMJAAHYI  MJIOTHHY,
OJIHHAKOBA B BEPTHKaJLHOM H TFOPH30H-
TaJbHOM HamnpapBleHHAX, TO MJOTHHA
BHUCPUHBAETCH B HEHCKaMEHHOM Mac-
mrabe. Ecau ropHioHTadAbHAA  MNPOHH-
AeMOCTh OT/AHYAETCA OT BepTHKaJLHOM,
TO MONepevyHoe ceyeHHe MAOTHHH BhIYEp-
yHBAETCH B HCKAMEHHOM Maclurabe.
Jns nckameHns (paxTHYECKHE TOPH30H-

TajbHEe pasMephl  YMHOKAKTCH HA
R~
oo EA k, — kospuunent GpuIb:
TpalKHH  MartepHand B BEPTHKANbHOM

HanmpaeieHud ® R, — KO3 HIHEHT

(pHNBTPALHK 3TOrO JKE MATepHana B
ropH3oHTaALHOM Hanpaejenun. Bepra-
KaJdbHBle pasMepbl OCTAIOTCA HeH3MeH-
HBIMH.

2 Ha um30BOM OTKOCE HAa BHICOTE

e=% pacnonaraercs touka C.
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3. Touka B, HameuyaeTcs Ha OTMET- k — koadduunent (pUALTpaILHH,

Ke MaKCHMalbLHOTO YPOBHA BOAW B Mic2K;

BepxueM Obede Ha paccTOAHHH, paBHOM h — nanop, su3sBaWHA (rABTpPA-

0,3 m or Toukn B. Ilpomopurca Kaca- LHIO, M;

TeNbHaA K JAHHHH (DHALTPAUNH — JHHHA
B\C.

4. INpubanxenHo puvepyHBaeTcs mne-
pexofnas BOrHyTas KpHBas, HauyHHAO-
magcd OT nepeceyedns YPOBHS BOAW ¢
BEPXOBHIM OTKocoM (Touka B), nepneu-
JHKY/APHAA BepXOBOMY OTKOCY H Kacaw-
manca anuun ByC, Ilpn odenn KpyToM
BEPXOBOM OTKOCE MepexoiHas Kpusas
Mo#eT OBTH BHMYKAOH,

5. Ipubanmenno BHYEPYHBAETCH
CJerka BhINYKJafg nepexojHas KpHBas,
KacateJbHas Kak K JAukHwn BC, tak H
K HH30BOMY OTKOCY.

B CNOXHEX NAOTHHAX, COCTORLIMX
H3 BLICOKOHENPOHHLAEMOro sApa ¢ npo-
CAOHKOH KpynmHOro MaTepuana, peako
NPUXOAHTCHA ONpefenfTh JHHEHIO (HAL-
TPAONHH A4 BCEro nonepeyHoro ceye-
HHA NPH YCAOBHH, WTO NOJOMKEHHe 3TOl
JHHHH A8 HenpoHuuaemoro sagpa Guno
TIATENBHO  ONpeleieHo  ONHCAHHLIM
Bollle MeTojoM. Ilpu nposejeHuu pac-
YeToB HeoOXOAHMO HMEThL B BHAY, 4TO
pacxon (puaAbTpauxH B Ji0boM nonepey-
HOM CedYeHHH OOHH H ToT HWe. Ecau no-

JIOXKEeHHe KPHBOR fenpeccHd B npenenax

BEPXOBOrg KAHHA HeoOGXOAMM, TO OH MO-
WeT OhiTh H3oGpameH B 34BHCHMOCTH
oT KosthduurentoB duasTpaunn. Ecan
BMECTO  HeNPOHHILAEMOro  OCHOBAHHA,
MPHHATOrO B MpeiblAyUIHX paccykiae-
HHAX, NOJ NMJOTHHOR Haxoawtca CJoi
NPOHHUAEMOro I'PYHTA, TO AAS 3THX MHKe
YCAOBHH M pasMepoB NOJOMKEHHE KpH-
BOA penpeccHd Oyaer B GOJbIIMHCTBE
CAYYaeR HACHTHYHBIM CJYHAI0 C HEnpo-
HHUAEMEIM OCHOBaHHEM,

HOna Bcex mnpakTHYECKHX
KOJMTHUeCTBO (GPHALTPYEMON BOAL  uepe3
NJOTHHY MoxeT Owts rpyGo noa-
CUHTAHO C TOYHOCTBIO, C KOTOPON onpe-
nenserci Koshpuuwent GuALTpaUHH B
NeACTRYIOMWHX NJOTHHAX, H3 cheaywolle-
ro smpamenua {JI, 14]:

Cayuaen

0,04kh*

7=~ "rr, (31)

rAe ¢— pacxol QUALTPAUHH HA eIHHH-
uy AAHHB MIOTHHB!, M°[cer;

| —cpegunas gamea nyte (uasTpa-
IHH, ONpeAendeMand H3 Buipane-
HH#A
I[=(1,13h4-22)ciga b, (32)
rAe a— BHYTPEHHHHA yroa, obpasyembifi
HH30BBIM OTKOCOM H TOPH3OH-
TaJbHBIM OCHOBAHHEM:
2 — BepPTHKAJbHOE pacCTOSHHE OT
MOBEPXHOCTH BOJAL B BEpXHEM

Gbede D0 Bepxa NAOTHHLI;
b — MIHpHHA NAOTHHE MOBEPXY, M,

Ias nioTHHH, NOKAZaHHON Ha puC.
30, oTHOCHTe/IbHO HenpoOHMLAEMON H of-
HOPOAHOH, ABJASETCA OYEBHAHBIM, W4TO
KpHBAA JenpeccHH nepeceyer HHIOBOI
OTKOC 3HAYMHTENbHO BHILIE NOAOWBK,
yem Ha puc. 31, ecan He Gyaer Henonb-
30BaH KaKoil-1n60 METoJl JAPeHHpPOBAHHS.
Ha puc. 32 ocyuiecTBnen apeHam, n Ju-
HHA (GHALTPAUMM NOHHAKAETCH, pacmo-
Jarasch BHYTPH HHM3OBOrO KJHHA B Jpe-
HaXHOM Co0e,

5. Jlpenax wu3zoBoro orvkoca. Ha me-
KOTOPHX NAOTHHAX YCTpoOACTBO JapeHa-
Ma He npeacTaBiaser 3aTpyaHeHHi, no-
CKOJIBKY MAaTEepHaa HH3I0BOH YACTH Ha-
CTONLKO NPOHHILAEM, 4TO YCJAOBHA Jpe-
HHpOBAHHA Bcerga XxopowH, Tak, B
cxeme Ha pHC. 28 npH HAAHYHH NPOHH-
aeMelx cJaoes obecneuHBaeTcs noJHoe
JApeHHpPOBAHHE, HO H 3JeCh A0JKHO
ObiTE OOpauleHo BHHMaHHE Ha 3aLIHTY
NOAOWBE C noMmoulbio Gauxetra. B sToM
cAyuae BOKPYT KaMmeHHoro GankeTta ykaa-
AbBaeTcA (HIALTP M3 TCPaHYJINPOBAH-
HOTO MaTepHaaa, KOTOpH#A Oyaer ces-
3a8H ¢ OCTAJLHOI YacThiO KpPenaeHus oT-
Koca H OCHOBAHHEM. 3Ta Aeradh 4acTo
octaerca 06e3 BHHMA3HMH, HO HYMHO
CYHTATL, YTO uHeaecooGpa3Ho ycTpaH-
BaTh TOPH3OHTAABEEE (HALTPYIOULAA
CJ0il NoBEpPX BOAOHENPOHHIAEMOro OC-
HOBaHHA, AAA TOro 4TOOL HCKJIIOYHTD
BHIXO] KpHBOH aenpeccan Ha HH30BOA
OTKOC. -

Ha puc. 32 nokasana nJaoTHHaE, CO-
CTOAUlAA H3 OAHOpPOAHOro MarTepHana
Ha HENpOHHIAEMOM OCHOBaHWH, HO B
HH30BOH 4ACTH €€ YJAOMKEH JpeHamHBIA
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cnoil HaAH ¢MABTP BAOAL OCHOBAHMA,
KOTOPLIA OTBOAHT BOAY B HHMHHA Gned.

[Tpit sTHX ycaoBusSiX JHHHA GHABTpA-
UWHH MO#eT ObiTh BHYEpYEHAa B COOTBET-
CTBHH ¢ ONHCAHNLIMH BRIILE MPHHUHNAMH,
Caenyer 3aMeTHTh, 4TO HH3I0BAS YacThb
MAOTHAN CBOGOAHA OT HACHIUEHHA BO-
noii. Tlponycknas <nocoOHOCTb PHIABLT-
pa AOAMHA CYHIECTBEHHO MNPpeBLILAThH
MAKCHMAJbHBIH pacxol 4epes TMJOTHHY.
[Tponycknasa cnocoGHOCTE jpeHaxKa Mo-
werT OuTbh noacuntada mno dopmyae
Hapcn, Ecam nponyckHnas cnocoGHOCTS
thuabTpa BilBOE MeHbIE pacxona Quib
TPaUHOHHON BOAL 4Yepes NJAOTHHY, AO-
MHbl OBITH MPHHATEL MEpPLl N0 yBEIHUE-
HHIK) NPOHHWAEMOCTH (HALTPA nYyTEM
HenoJb3oBanns Godee KpPyneelx Marte-
pHanoe, Tpyé H np.

Jdpenamusie TpyOGel HCNOAL3IYIOTCH B
3eMASHEX NAOTHHAX B Tex Ccayuasx,
KOrjla MaTepHan MJOTHHL ABASETCH HAa-
CTONLKO MOPHCTHIM, YTO MOMKHO OXKH-
Aatk GoapliuX (pUALTPAUHOHHHEIX  pac-
xonos. Taxue TpyGhl YKIaJbBalOTCH B
GHALTP H3 NMPOHHUAEMOro MaTepHana.
Tpy6u nepdopupyioTca TakuMm obpa-
30M, YTOOL MaTepuana ¢HALTpPa He MOT
NPOHHKHYTL B TpyGy. Hekoropme nera-
JH VEJaAKH ApeHaxHux Tpyd Ha Ha-
MBBHOH njorHHe KHHrcaed nokasaHbl
Ha pHc. 33.

Jlns aeMasHbX IAOTHH 4Hacro npej-
CTABAAETCA HEOOXOAHMBIM  YCTPOHCTBO
duALTpOB, ANMA TOTO urolW npeaynpe-
AHTL BHMBIBAHHE MEJKOro MaTepuana
w3 Kkpynsoro. OHW noaxHb GHTL ycTpO-
eHsl B BHAe NOCAeAoBAaTEALHO pacno-
JOXEHHBIX CA0SB MaTepHana pa3sJHu-
HOH KpYnHOCTH OT pa3aMepa, CcJerka
Goabliero, 4eM MaTepHaa MJAOTHHEL, [0
pasmepa, HeMHoro Ooabllerp, 4eMm oT-
BEPCTHE JAPeH HAH 2AUIHTHONO  NOKpHI-
THH OTKOCA.

Uucao cnoes tuawtpa Gyner saem-
CETh OT H3IMEHEHHH FEBMEPH HacTHU
HHT-E[]HE.FIE B NMNAOTHHE H BeJHYHHEK my-
CTOT KpynHoro MaTtepHana B JApeHame
KA HaGpocke. Bo MHOrHX cayxasx
TpelyeMble peayabTaThl MoryT O6HTH no-
NYYEHB C OJHHM CJOeM, 0IHAKO QHAETP,
. BRINOAHEHHHIA B OXHH CJ0f, MOMET OHITH
HefocTaTouno ShGEKTHBHEM H HALeH-

Yacto npuMmensieTcs ¢a0ii  peyHOro
rpasua TomuHoft 45 cMm, B KOTOpOM

&t
lEr'-'#. 0

-

demaldmiind

Pic, 32, Bannune Jpenama Ha XPHEYIO
Aen peccHi,

J— anuun dumTpanuE; d — apenas wan fRARTR;
& — ppunid; 4 — neCoOK.

309% wuactuu Kpynsee 6 Mm c nocrenel-
HEIM yBeauuenwem Ao 50—T70 mm. Tlpn
TaKoM HALTPe BRIHOC H3 HEro HacTHU
Gyner orpanduen, Ecam Tpebyercs
(huALTp GoJblIe 0JAHOTO CAOH, TO MHCAO
HX MOMeT ObiTh YBeJHYEHO NPH TOJIILH-
He caon 15—30 ca.

Ha puc. 34 nokazad AQ0BOJALHO TH-
NHYHB GaHKeT 13 KaMmeHHOR HaGpOCKH,
3AlHIeHHbA (PUALTPOM H3 CNOA NecKa
H CJ0A rpaBuf. ¥YraybGaeHue B HENpOHH-
HaeMulit ¢I0f HMEN0 B JaHHOM chaydae
ceolt ocolmil cmbica, Chaoll nenponunuae:
MOFQ0 MaTepHana TOJMMHON OKOAO 5 M
o6pasopan HenocpeAcTBEHHOE OCHOBA-
HHe naoTHusl. [loa nuM pacnojaraics
MONIHGLIA €A0# KPyNHOTO necka ¢ rpa-

Puc, 33, Cxema apenama na naotuse Kuwnrcaeh
f — pacWOKa Tpanwes; J— JOCHOKS pPeEdlkM FpaBeed;

3 — raasnaliaEponaunns  ThyGa; 4 — araogman  Tpyoa
§ — apenam.
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Puc. 34, Tunuanull Ganxer H3 mamensoft
HalpocKH,
= mecyanuft $rasTp 15 ca; § — rpaoniiesfl daasTp,

BHEM, HAXOIAWIMACA nod HeDonblUHM TH-
ApocTaTHueckum aasaennem. Huaosoi
DaHxker MOXOAMT A0 NPOHHIIAEMOro Mma-
TepHana, BCJACACTEHE YEro HMEeT MecTo
3HAUHTENLHAA (QuALTpauHg yepes Oan-
KeT, BHIXOAANIAR B CTapoe pycJo.

Pacnonoxenne apenameil
TPOB ANA  3eMAAHBIX IVIOTHH MOMKeT
ObiTh caMbiM pasHooGpa3sHeIM H  HMeTh
CBOH MNpedMyllecTBa H  HeJlOCTATHKH.
Ans  oOBYHBIX YCAOBHH HAHAVYIIHM
JpeHameM ABJAAETCA MOWHLIA OaHker
H3 KaMeHHoli HaGpocku #a 25—35%
BHICOTH MJOTHHHI ¢ BRIKJAAAKOR Xopolue-
ro ¢puastpa. Ecan sHauntTeanHoe ruapo-
CTaTHYECKOE [aBJeHHe AefcTBYeT Henmo-
CPeACTBEHHO ¥ MOAOWIBH MJAOTHHH, OHO
MOMKeT OBTh YMEHbWEHO pacnonoxe-
HHEM JipeHaxa W (puUALTpa BHIIE M0
TEYeHHIO, ¢ Tem 4ToOB MOAYYHTH HEKO-
TOPYW TPHIPpY3KY Hal HHM, OIHAKO B
STOM cAyuyae (pHALTPAUMA VBEJHYHBAeT-
CA BCAEACTBHE  YMEHbIUIEHHA nyTeil
(uasTpaunn,

Ecan apenax pacnofoXeH no OCH
NAOTHHH, TO YyBeAHuYHBaeTca ¢uALTpa-
LKA, HO 3aTO NOBHILAETCH YCTOHYHBOCTL
nAOTHHLL. Bo MHOrHX cayvasx ueneco-
o6pasHo yctpoficteo ¢uALTpa, pacno-
JOXEHHOTO B npegenax cpefiHed TpeTtH
paccTOAHHA OT OCH [JIOTHHR J0 no-
NOLIBBE HA30BOrO OTKOCA.

Haa ymensluenns ¢(HABTPALHH  ye-
pes Teso nAoTHHL npHbGerawT K VeTpoil-
cTBy sapa. Hapo olwyHO oOTCEHNaeTcH
H3 CPaBHHTEJILHO HenpoHHILAeMoro
rpyHTa, 4TO NpeanoyTHTebHee GEeToH-
HEIX M MeTaaauuecknx auadparm. On-
HAKO BO MHOTHX CJAy49asx AOp0 MOMeT
GuiTh BhNOJHEHO A3 GeToHa WAHK WNyH-
Ta TaM, rae HeT NoAXOAALNNX MEeCTHHIX
MATEepPHAJ0B,

pub-

[Toanoe Hachlulenne Meakoro He-
CBSI3HOTO MaTeépHajla NAOTHHH BOJAOH H
€r0 BBICOKAA MOABHMHOCTE BO3MOXHBI
NPH YCJOBHH, 4TO JAEHCTBYIOUIHE T'PajH-
el Oyayr OGoablle «KPHTHYECKOro»
3HAUEHHA, onpeaeaseMoro no dopMmyae
Fapua [JI. 15}

iy =1 =(— pXt,— 1)

[, — KPHTHYeCKHH
IIHBAHA;

t — pasHOCTb HAMopos, M;

L — anuna nytd duabTpaunM, M;

P — NOPHCTOCTh]

Ty — YACJbLHBIA BEC TpyHTA.

Ecan mamop HeMHoOro yseauuutcs
CBEPX TOro, KOTOPHH COOTEETCTBYET
KPHTHYECKOMY TpajHeHTy, MaTepHan
noreuer, OyAeT HMEThH MECTO ABRJEHHE
cytpposnn.

BO3MOXHOCTL NOABJACHHA CEPLE3HBIX
cypdo3IHOHHLIX ABJEHHIT MoXKer OHITh
nNpeaynpe:xaeHa co3jaHHeM AOCTaTOYHO

(33)

rae rpagMeHT B3pe-

AMHHHBIX nyTed  (HABTPAUHH AR
YMeHbIUeHHS THAPaBIHYECKOro TpaiH-
eHta. Jdaa 3aeMJAHBX TNJOTHH  MHHH-

MadbHOE OTHOWEeHHe LMHHL NYTH PHIL-
TPauHH K Hanopy AoiaxHo ObTh He Me-
Hee D, YTO Jlaer WECTHKPaTHLIH Kospdu-
LHEHT YCTOAYMMBOCTH MPH VIEALHOM Be-
ce rpynta 2,66 m 50% nveror,

A CH/bHO NMPOHMHAEMOro OCHOEA-
HHA TIpH OTCYTCTBHH JApeHaXKa MHHH-
MaJbHOE OTHOLIEHHE MNYTH (HILTPAUMH
K Hanopy AoaXHOo OuTE He MeHblue 8
nan 10.

B. SJIEMEHTHI 3EMJIAHBIX NJOTHH

1. CnocoGm Bospenenns. Bossenenne
3eMJAHBIX MJAOTHH MoOXeT OHTh ocylge-
CTBJEHO:

a) MeTOJOM MNOCAOfHOR VYKIamKH —
MaTepHaa NJOTHHH pa3palaTniBaercs
GHKCKABATOpPAMH, CKpenepamu, Japarnai-
HAMH, 1OCTAB/SETCR Ha MJOTHHY, OTCH-

maercd, pa3paBHHBAETCH, cMavyHBaetca
H YKaThiBaeTcs;
G) meToaOM HaMbBlBa — MaTepHan

paspaGaThiBaeTcA JIOOLIMH  METOAAMH,
HO NOCTABJSETCH H VKJaAbLIBACTCA C NoO-
MOILBI BOAL;

B) NOJAYHAMBIBEEIM cnocofoM — Ma-
TepHan YKNaAbBAETCH C BEPXOBOR H HH-
30BOH rpaHeil MAOTHHB B Buge gamo6,
NPOCTPAHCTBO MEKIY KOTOPHIMH 3anod-
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HAETCH BOAOH, a MaTepHan, VyKJaie-
BaeMEIl Ha BaMbl, CMHBAaeTcA K LEHTPY
MAOTHHBI.

Ilocne pacuMcTKH MecTHOCTH MNOJ
MJIOTHHY HawGojdee OTBETCTBEHHOH 3a-
Jayed HABAAETCA TIOATOTOBKA OCHOBA-
HHA. OHo paomkno OBITh [OOIAroTOBJE-
HO TaK, 4ToObl He OHl0 pasfedbHOl mno-
BEPXHOCTH MEMIY MaTepHaJloM OCHOBa-
HHA H MartepHaiaoM njaoTuHel. EcTect-
BEHHAA MNOBEPXHOCTL BCNAXHBAGTCH H
GoponyeTca nepeg YKIaakofi Ha Hee
Matepnanoe maotuid. Ecam rpys-
Thl B IVIOTHHY YKI4ALIBAIOTCH CYXHM
cnocoGoM, NOBEpPXHOCThL OCHOBAHHA CMa-
YHBAETCH A0 YKJaiKH NEepBOro cnos, C
TeM 4TOOHW KAaTOK BAABJAMBAN  TIePBLIH
CJ0H HOBOrO MaTepHana B cTaphifl.

[Ipu waceinHoM cnocobe yEAaAKH
NJOTHHEL  MaTepHanl  pacnpeaensercs
TOHKHMH CJOAMH H VKaTteBaercqg. Or-
MedeHbl CJAyuaM, Korja Mmartepsan cGpa-
CHIBAJICA ¢ 3craxkaja. Takoft Meton He
HOJIHEeH NPHMEHATHECHA, TAK Kak oH ja-
€T MOPHCTOe H HeYCTOHYHBOe Teno MJo-
THHEL, CKAOHHOE ¥ onodsanHwo. Caon no-
ClNe YKATKH He NOMEKHH OwTh TOJLLE
30 cu; oOLIMHO JKenaTeabHO JenaTh HX
ToHbwe, [lo-BHauMoMy,  HaHayuLIHM
cnoco0oM YEMaiKH NPOHHL@EMBIX Mare-
pPHAJOB ABJAETCH CO3MaHHE CJA0EB TOJ-
wHHol 20—25 eM, 2 AAA  cKHMaeMhIX
CBA3HBIX TPYHTOB TONUIHHA CJHOH He
AoAxHa npepbiwate 10—15 ca.

Tpebyemaa nAOTHOCTH TeNa MJOTH-
HBl OnpeneseTcds HA OCHOBAHHH mnoJe-
BRIX OMEITOR M JoOCTHraercs noalopom
TOJMHHE CN0EB, HHTEHCHBHOCTBIO yKaT-
KH, BeCOM KaTKop. THNHYHAA NAOTHHA,
BHIMOJHEHHAR TakHM crnocofioM, MoKasza-
Ha Ha pue. 35,

Bopowenponniaemule cBA3HBE Ma-
TEPHanNbl JOMKHBI  o0nagaTth nepen
YKaTKONl  ONTHMAaJAbLHO#  BJAKHOCTRIO.
Haanmas monsumHocTs MatepHaiosn
noja AedcTBHEM ABHAKYVIUAXCA KATKOB H
MalIHH  VKa3blBaeT Ha H3IGHTOUHYIO
BJAAXHOCTE. EcAH BaXKHOCTH BeHKA, ToO

35, IMaornea Kougac,

= Huwo-Megcuro.

I ;__;':'!Iﬁ]‘muﬂ: 2 — nponrmassER  YRATAN-

WMl rpynt; & — Henposngaessfl  yxaran.
HER rpyiT; 4 — GEHHA  CEAAEL

Puc,

y Maxe

MaTepHany HeoOXOJHMO JaTh HEKOTOpOe
BPpEMA nOJexarb, Noka H3OHITOUHAA BoO-
Ja HCOapHTCH. ﬂ,..‘]ﬂ YMEHBIUEHHA BJAHK-
HOCTH TpYHTa MOXHO PEKOMEHA0BATh
YCTpPOHCTBO JApeHamed HenocpeacTBeHHOD
B Kapbepax.

HuxuHe cloH BHICOKHX  3eMJASHBIX
MJAOTHH JOA¥MHE HMETh BJaxHOCTh, He-
MHOIO MEHBUIVIO ONTHMAaJabHOH, uToGH
HCKJII0YHTE H3GBITOMHOE NOpPOBOE HaBje-
HHe. BooOme ropopsi, B GOJBLUIHHCTBE
cayuaes ienecooGpasHo GpaTh BeJHYM-
HY B/JAMHOCTH MaTepHaloB HECKOJbKO
HHme onTHMyma. Ec/iH OnEITE NoKa3hl-
BAIOT, UTO JKENATeNbHO AONOJHHTENLHOE
yBAaMXKHeHHe, uenecoofpasno poGaBaATk
BOAY pasOpbLIarHBAHHEM N0 YKATaHHOMY
CJ0K NMepes YKIaAKoH HOBOro <Jof, no-
CKOJIBKY B 3TOM cjyuae JaBJeHHe KarT-
Ka BhisoBer OGonee HJAH MeHee pasHO-
MepHOoe yBJIamxHenHe cnos. JHobapka
BOJABl NPOH3BOANTCH K HOBOMY CJIOIO He-
OCpeACTBeHHO nepen vkatkoit. Jlas no-
JAVYEHHA XOpOUIHX pPe3yJbTaTOB YKAaTKH
HeO6X01HMO NMPAKTHYECKH HACHIUIATHL HH-
HeJeMalHi cnofl npAMO nepen KaTKoM.

Hanayumum TunoM katka aBiasercs
KYJIauKOBBIf, XOTA MOryT GHITB € ycne-
XOM MpHMEHeHRl y IJalKHe KaTkKH, Ton-
IHHA CMOER MOCAE YKATKH VCTaHABJH-
BaercHd oOwuHo 10—I15 cx nas  mempo-
HHUaeMuX Matepuanos H 20 cu n Go-
Jee — a8  npoHuuaeMblx.  YneanHoe
NaBNeHHe KaTKa Ha IPYHT AOCTHCAETCH
noaGopoM.

OGveMubli Bec MaTepHaJa NAOTHHH
B MJOTHOM TéJie 3apaHee H3BeCTEH, 4TO
H onpejpeaser TpebYeMYID TEXHOJOTHIO
VKATKH: THO KaTKa, BEC ero, uHcJo Npo-
xoqoe. OO6wbYHO MenaTeJbHO, uTOOH
o6BEMHEIT BEC YKATAHHOTO MaTepuana
HeCKOJBKO npesbilian obbeMHBH Bec
TPYHTa B ECTECTHBEHHOM 3ajeraHus.

TpeGoBanua K TNJIOTHHAM, BO3BOJH-
MBIM HAMEIBHEIM @ H NOJAYHAMBIBHBLIM
cnocofaMy, aHAJOIHYHEL NpeaLIYIIHM.
[TonyHamuierofi cnocol ABJAsETCH B He-

— T —
—




40 3EMIAHBIE H HABPOCHBIE MJIOTHHEI

[ra. 4

KOTOpHIX chyuasnx OGonee [JelieBkM H
yaolGHEIM. B To e BpeMs NJOTHHBI, Bhl-
noJiHeHHbEe HaMBIBHBIM cnocoboMm, o6-
JafaioT ACCTATOMHON YCTOHYHBOCTBLIO, a
Ha NOJYHAMBIBHEIX HaOMOAAJAHCE CJY-
yaH obpyilueHus.

[lpn HaMbIBHOM MeTOHE MAaTepHan,
NOCTYyNawIIHA H3 JOTKOB MAM TPYy6, OT-
KJAafbIBACTCA 110 OTKOCAM IJIOTHHB Oo0-
Jee KPYNHBIEC YACTHUR OCTAWTCA Ha OI-
Kocax, 8 MeJKHE 4aCTHUL NpOABHTAKOT-
CA K UEHTPY, NPHYEM MeJbuyadliie ne-
pPexoasT B UEHTPa/dbHLIA NPYAOK H OT-
knaasiBaoTea TaMm. [lpn atom nogowsa
H OTKOCH NJIOTHHE #BJfioTcs  GoJgee
NPOHHUAEMEIMY, 4TOo ofecneyHBaer oOT-
BOI BOJAB OT UEHTpPaJLHOH YacTH MJ0-
THHH. [Jlaxe B ToM cayuae, ecau ape-
HaX sApa OCYUECTB/AAETCH MO BepPTHKA-
JIH, 3TO SABMEHHE HMEeT MEcTO He TOAb-
KO B filpe, HO H B 30HAaX Tena MIOTHHH,
NPHMEIKAIOWHX K AIpY.

B naoTHHAX, BHMNOJHAEMEX NOAYHA-
MBIBHBIM crnocoGoM, MaTépHand Ha OTKO-
Chl MJOTHHB YKJaJBIBAETCH H3  CaMo-
CBAJOB H 3aTeM CMBbBaeTcHd CTpyel
BOJALI THAPOMOHHTOpa, Goaee MeJKH#
MaTepHaa npoXoAHT B UEHTpaJbHI
MPpyAOK H oTKJAajbiBaercd, ofpa3ayda Al-
po, a fodee KpynHble 4acrHllkl OCTAMXT-
cA Yy Mecra cOpoca. B pesyasTaTe 5TO-
ro 30HBl MJOTHHH, N0 KOTOPBIM NpOHC-
XOAHT [BHMKEHHE CAMOCBAJIOB, HepelKo
noaydanuck OGoJee NJAOTHEIMH H MeHee
BOAONPOHHI@EMBIMH, WeM IEHTpadbHAaR
jyacTe. B Hekotopelx cayuasx Obiio oOT-
MEYEeHO, YTO MAaTepuan, MNoCTYNHBIUHI
H3 CaMOCBaJIOB B BaJkl, GoJdee MJoTen M
HEeMPOHHLAEM, YeM OTJOXMHBIUHACH noc-
Ae paamuBsa. Ocralomasca B Npyike Bo-
Aa MeIMeHHO NMPOXOOHT uWepe3 TeNo IJo-
THHH, B pe3yJbTaTeé 4HEro co CTOPOHH
UeHTPAAbHOR YacTH NMJOTHHBI BO3HHKAET
FHApOCTaTHUECKOe paBieHHe Ha GoKo-
Bue ee rpaHd. BoaencTBHe HaAHuUHA B
Tele NJOTHHE JHH3 H3 CHJIBHO YBAAK-
HEHHOTO MEJKOro MartepHana ycTofuu-
BOCTE TAKHX IIJIOTHH 3HAYHTENBHO HH-
e, ITOT MeTol Majio NPHMEHSeTCH.

Haubonwuwee pacnpocrpaHenue no-
JAYYHJI METO] HaMmBlBa, NPH KOTOPOM BO-
na (B BHAe cTpyH) noa GoOABIIEM gaBJje-
HHEM [MNOIAETCHA H3 FHEPDMGHHTU‘PE H
HanpaslfeTcsd B BbIEMKY, MOAAEAKANIYIO
pa3pafiotke. CROpPOCTh CTPYH, BHXOAA-
el H3 rHApOMOHHTOpA, mocTHraer 30—

60 mjcex. -Pa3spyuwleHnple MartepHadb
YHOCATCH No JOoTKaM HaM TpyvOaMm, no
KHOTOPHM OHH nOCTYMAaloT B TeNAO NJAOTH-
HBl, MunaManpHbil YKIOH NOAaIOLIHX
JoTkoB H Tpy6 cocrasaser 3—6% a.3a-
BHCHMOCTH OT MaTepnana. 'pyHT B Kapke-
pax paspalathBaercs Pa3NHUYHEIMH CNO-
cofaMH B 3aBHCHMOCTH OT €ro IWIOTHO-
CTH, TPaHYJOMETPHUECKOro cocrasa H
AAALHOCTH NEepPeBO3KH,

2. MarepHan A8 HAMBIEHMX NJAOTHH.
He mce martepHaasl rogatca aas yer-
poiicTRa HAMBIBHOH naoTHHH, Tak, Ha-
OpHMEp, HeXeJaTelbHO HCNONML30BATH
OYeHb MEeNKHA OIHOPOAHBIA MaTepuan,
NOCKOVIBKY B TeJe TAOTHHW OH  Oyiaer
YiaomeH C NJAOTHOCTLED, MEHLIIE KPHTH-
deckod. Taxwxe wneuenecoobpasHo He-
NnoNnL30OBATE FPYHTEHT H3 OMEHb MENKHX
YACTHL, TAKHX, Kak TJAHHB M HJLI, nO-
CKOJIbKY 3TH YacTHUL ¢ TPYAOM ocema-
0T M co31a10T OoABIIHE HEMJOTHOCTH B
ykaaake. [lostoMmy menaTensHo, uroOhl
YEJaaWBaeMei Matepuan OGuI HeoJlHO-
poassiM mo ppakuusy. Hanayumuh ma-
TEPHAA AMA HAMEBBHLIX MJOTHH 30T
JEJHHKOBBE OTJOXKEHHH, KOTODBle Co-
aepxar Bee ¢pakuHM, OT TAHHE A0
KPYMHOH ranbkH, H OueHb YAOGHW ang
TPAHCNIOPTHPOBKH.

OnTHMaNBHLIR MaTepHaa i1as  nio-
THHBI, JOCTaBAAEMEIH H3 Kapbepa, jaon-
HeH coaepmare 15—30% wmeaxkoro ma-
TepHana (cymech H MeJKHA mecox Kpyn-
Hocteio oT 0,005 mo 0,15 mm), Goawpwasn
YaCcTh KOTOPOro NOJAMHA HATH B SApo, a
OCTaJbHAA YacTh MeAKoro mnecka (or
0,15 sm mo ranskd aHaMmerpom 15 o
H GoJblle) fOAMHA HATH B Telo NJAOTH-
HBl, Mexay sTHMH KpalHHME npejgena-
MH KPYNHOCTH HMeerca OGoaplioe KO-
AHYecTEO (pakuHi, KOTOpeEe MOTYT
Otk HCMOAB30BAHBL 4AAM yCTpoOlCTBA
MAOTHH.

Caeayer Haberath KoAJOHAAJbHBIX
MaTepHanoB AJf ycTpodAcTsa sapa, Aa-
e ec/IH 3TOT MarepHan NpHCYTCTBYeT
B Kapwepe, I'pyGnle ran#nl H HAW ABASA-
0TcA  HAHOO/AGE YIOBJETBOPHTENIbHHIM
MarepHaioM aas sapa. Aaen Xasen M
APYTHC HCCHEAOBATEAH HalWH, 49TO -
(pexTHBHHA OHaMeTp Marepuana Ampa
fonaxeH OHTE e Menee 0,01 sm. Tlpu
9TOM AHaMerpe dgpakusit sipo ynaor-
HAETCA BMNOJHE VAOBACTBOPUTENLHO, NMPH
BEICOKOM 3Ke mpoueHte OoJee MenNxKHx
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dpakunii ynaoTHeHHe aapa uaer Gogee
MENeHHo,

B npownoM ObiiH oOTMEueHH Hexo-
TOpbie ABAPHH C 3eMAAHBIMH TMJAOTHHA-
MH, KOTOphle GbliAM CBA3aHL C HegoCTa-
TouHONH ‘WwHpHHOi sapa. JKeaateanHo
HMETb FHAPABJAHYECKH HaMuITOE AApPO C
VKAOHaAMHK rpadelt 3:1 wan 4:.1,

Matepunan HapyXHBIX NPH3M NJOTH-
Hel foaxen ob6nazate Goaslllefi npou-
HOCTBIO Ha CHABHT, YeM Matepuan agpa.
Kpome Toro, ouenb BamHo, wrofsl 3a-
HIHTHLIA caof aapa Obld 3HAMHTENALHO
Gonee HenmpoHHUaeMbIM, uem fgpo. Tak,
MPH PasHOCTH BOJOHENPOHHUAEMOCTH B
100 pas ofecneyuBaeTcd VeroiluuBOCTh
NAOTHHBL. C 370 TOUKH 3penus, ecau B pe-
aNbHBIX MJAOTHHAX UEHTpPadbHAR HacThb
lwHprHoit 3—5 a Oyaer orseuarth Tpelbo-
BAHHAM, KOTOpbIE NPpeAbABJAAITCA K A1-
py, TO &TOro BNOJHe JOCTATOYHO 74
MOAYuYeHHS YCTOHMHBOCTH M BOJOHEnpo-
HHIlaeMocTH coopymeHus. Hanmenwmas
IIHpHHA AApa A0amHa OLITH  NOpRIKA
6 M, YTOOGB HCKIIOUHTE HEDIHOPOAHOCTh
yEaankH. C sToll ueaelo HeoGXOIHMO,
qTO0B BEpXHHEe cnoH MAOTHHE (7—9 M)
WM, 10 Kpafivell mepe, ee 21po BLNOJ-
HAJHCh METOIOM YVKATKH.

Ocaaku 3eMAAHBIX MJOTHH 3aBHCHT
OT MaTepHajga NJOTHHL, OCHOBAHHA H
MeTojaa cTponTeancrea. llpuuaro so3po-
AHTh MJAOTHHY HECKOABKO Oojbliell BH-

COTH W IMHPHHEL, YeM ee MpOoeKTHLe
pasMephl.
Ilng Tena nAOTHHBEL, BBINOJHAEMOTO

CAOAMH TOMIHHOR 15 cM mnpoHHLLAeMo-
ro MJAH HeMmpoHHIAEMOro MaTepHaJja,
HET HeoOGXOAHMOCTH MNPeAYCMATPHBATH
OCAAKY, HO HYXHO HMeTL B BHAY, W4TO
OCAfIKe MOMET NOABEPrHYTBCA OCHORA-
HHe naoTHHs. [aa vKaTan#od nAOTHHE
AONYCTHMAan BeAHYHHA OCAAKH COCTAB-
ager 1%. Jaa HamweHOl NAOTHHE
OCAAKH CBA3aHB C YNJOTHEHHEM fjpa M
3ABHCAT OT TIpaHyJOMeTPHUECKOrn co-
cTaBa HameiBaeMoro Mmatepuaaa. [ony-
CTHMas BeAHYHMHA OCAAKH He MpeBbllla-
et 4%. Ocanka ocHoBauua KoaefaercH
B Goabwux npeaesax — or 0 go 8% s8ml-
npuiem Haunboaswas

:}, d1ka HMEeT MeCTO B mepHol CTPOH-

tea. Ilpeneannble 3HaueHHs ocai-
NOCAe OKOHYAHHA CTPOHTEAbLCTEA
bl JoaxHe OuiTh He Gogee 6.

s

" T

3. Kpennewwe Bepxosoro ortkoca.
BepxoBofi OrKoC NAOTHHE YEpen/isercs
HAMCHHBIM MOKPHTHEM HAH [JIHTaMH.
[Nokpuite AoaMHO OLITL YJAOMeHo Ha
X0polo -nofofpaHHEl GHALTP B MOMET
O6BTE TpexX THNOB; B BHIe KaMeHHof
HalpocKH, CyXoil KaMeHHOR KAajkH M
KJAaJKH Ha pacTeope.

Kamennasn wuabGpocka COCTOMT M3
KaMHeH, cOpachBaeMulX ¢ CAMOCBAJOB H
BaroHeToK. 3to Haubosee menaTeanHul
THN 33UHTH OTKOCA H3-3a ero jeiue-
BH3HEL H XOpOLIEro Kadyecrea, oH XOpo-
O NpHHOpaBJAHBaeTcA K JoGeiM ocaf-
KaM naoruesl. Hukaxkpx pacuetos no
STOMY THOY MOKPHITHA 0OB4YHO HE npo-
HABOAAT, H pasMepH €ro onpeneasiorcs
Ha OCHOBAMHH onuiTa. OneIT 3KenAyara-
IHH MOKa3LlBaeT, 4TO TOJUIHHA NOKPH-
THE He [doaxHa Ouite Medswie 60%
BECOTH BoAHW., O6GwyHo HaGpochoe
Kpeniedde HMeer toamuxy 0,5—1,0 .
Kamens, ynorpeGasemuiit gas wmaGpoc-
HOTO KpenJieHHs, AOMKEH HMETh pasMep
He MeHee MNOJOBHHBI TOJUIHHB CHAOSA M
HauMeHbwni pasmep 8—I10 es. Ha puc.
36 nokazaHa THONYHAS KOMCTPYKIHS
3TOr0 NOKpeiTHA. Kamennas HaGpocka
JAOJIAHA YKAAAMBATLCH Ha XOpOLMO MpH-
roToOBJAEHHBI GHALTP.

Cyxas KaMeHHas KJaaka COCTOMT
H3 KaMuef, TWAaTeaLHO BPYHHYIO yKaa-
NbIBAEMBIX NO NOBEPXHOCTH OTKOca ¢
HAHMEHBLWHMH NYCTOTAMH MEXAY HHMH.
B wmectnocTsx, rie KaMmeds jgopor, a
pafouas cHia felieBa, TOT THN Kpen-
JIEHHS MOMeT 0KasaThCA JelleBae mpe-
AbIAVILETD.

Kamennas xnaaka Ha pacTeope:
npencrasanaer cobofi MollleHwe, B Xo-
TOPOM BCe WIBH MEHKAY KAMHAMH 3aJH-
Tl UeMeHTHLIM pacTBopom. He Bce kam-

o zoafed (&= Eacat 230 Vo)

Puc. 36, Tunmuuas KOHCTPYKNWA KpPeDAGHUS:
OTKOCA Kamennoil naGpockci,
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HH TNOAXOAAT Ans moweHus. Oun goa-
#Hbl  00ManaTe onpeiejJeHHol  TBep-
JA0CThIO, NMPOYHOCTEI) H VCTOHYHBOCTBIO.
BoJbUMHCTEBO  ByAKaHWYECKHX  nopod
J8eT O4eHb Xopoluee NOKPHTHE,

Jaa KpynHbX coopymeHuit npume-
HAeTcHA OETOHHOE NOKPHTHE BEPXOBOrO
oTKoca. [lepsbiM THNOM fABASeTCA MoO-
HOJIHTHOE NOKPLITHE, COCTOALLEE H3 He-
NpepLBHLIX  eae300eToHHBIX — [MJIHT,
YAOKECHHNX MO BCEH NOBEPXHOCTH OTKO-
Ca C apMHpPOBAaHHEM B KaMJ/IOM Hanpas-
aenun no 1,5%. Toaunsa MOHOAHTHOrO
GeTOHHOro KpenJeHus jocratouna 15—
20 cm. Opyrum THnoMm GeToHHOro mo-
KPLITHS ABJAIOTCA OTAe/dbHbE [JHTH
paamepoM 2X2 m. Takne kmaaparTHue
naHean He TpeGyIOT apMHPOBKH, TOJ-
IIHHA NJIHT— nopaAka 15 cm; nanThH
YEAA/IHBAOTCA € pasienbHLIMH IUBaMH,
¢ TeM 4TOOB HMeTh BO3IMOXHOCTL IIPH-
CnocoOHTBCA K JedopMauHaM  oTKOca,
Bo mcex cayuaax ycrpoficTea GeTOHHEIX
MOKPLHITHA B NAHTAX J0AMHBM  OBTH
CAeNaHBl PA3rPY30YHLIE ApEeHaKHBle OT-
sepcTHA. [lnomaze oreepcTuii  pasua
15% naomanw ocnosanna. J{penaw npe-
MATCTBYET BBLIMOPY OOJAWIOBKM npH ono-
POKHEHHH BOJOXPAHHAHILA,

Ha semasubix naoTwsax BecoTOi
‘Gosee 10 M Ha HH30BOM OTKOCE ycTpau-
satotes Gepmul. IIpn nponycke wepes
IEMJIAHYI0 MAOTHHY TpyG HAH  BONOBO-
A0B  HX uenecoofpa3sHo YKAANBIBATH
B CneuHaJLHOH TpaHWee Ha GeTOHHBIX
onopax.

8. HABPOCHBIE TJIOTHHBI

KamennonaGpocHele NAOTHHE MOJY-
HHJIH pacnpocTpaHeHHe NPH CTPOHTE/b-
CTBE B OTAAJEHHBIX MECTHOCTHX, Kyaa
AOCTaBKa ueMeHTa ans OeToHHOR nJo:
THHB 06Xonutcs oweHs Jgoporo. Pag
TAKHX TIAOTHH HMeeT 3HaMHTEABHYIO BH-
coty. Tak, nanpumep, naoruna Codartc-
NpHHTC, NMOKAa3aHHas Ha puHe. 37, HMe-
eT BHcoTy 98 m; npoekTHpyloTca  ele
Gosiee BLICOKHE MJIOTHHH. KaMeHHOHa-
GpocHble NAOTHHH AOAKHH  BKJIOYATH
BONOHENPOHHIAEMBIH 3eMeHT HIH B BH-
Ae Anpa, Kak wa puc. 38, wau B BHAE
SKpana ¢ HANOPHOM CTOPOHH, Kak mo-
Kazano Ha puc. 37. O6bIYHO KaMeHHO-
HabpOCHHIE NAOTHHHE NPOEKTHPYIOTCH Mo
IMINAPHYECKHM JaHHBIM, HO ~HMEITCA
HEKOTOPLIE MNpaBHJga npPoeKTHPOBaHHA,

Mawe/8 =

fromugn cxang

Puc, 37, [lonepzanoe cedenne nmAoTHHN
Coarcnpuure,

I— weaezofieTonnue nante ToamuEofl or 009 po 03

2 — REPERANHOE mpEnACHNe; J — NeuMeRTIUNOHNLE CKBS-

Eiin;  f — cooboanan nalpocka; 5 — naoTHAN YKADAKE
HAMHI.

ROTOPHIE AOJAHB BCETOa YYATHIBATHCA.
MeTtoauw pacuera YCTORYHBOCTH KaMel-
HOHAOpOCHEIX NAOTHH AHAJOTHYHE
IEMISAHBIM.,

[lpn noarotomke ocuHoBamus non
MAOTHHY HeOGXOAHMO CAMBIM TIIATENb:
HBIM 06pasoM OYHCTHTL NOBEPXHOCTS,
C TeM uyrto6h HalpocKa YKJajalWBagachk
HENOCPENCTBEHHO HA OCHOBAaHHEe, a He
Ha Kakoii-1nfo npomemyToummil caoi.
Bamuefiimee Ttpefiopanme K ocHoBaHuio
HaGpPOCHON nAOTHHE 33KNIOUAETCH B
TOM, 49To0H €ro MaTepHan He noasep-
rajca ocaiake HJAH pasMuiByY npH dHIbL-
Tpauux uepes uero soaw. [las npeay-
npexaeHHa Takofi ¢uabTpauus yerpan-
BAEeTCA 3y6 N0 HENPOHHLAEMOTO OCHO-
BaHHA. 3y6 NOJMMKEH 3axXBaThBATh pye-
/10 H CKAQOHH YIIEABA, npuuem ocobas
TPYAHOCTE 3AKAKYAETCH B VCTPORCTBE

rHOKOrO CONpAMEHHA Mexay SKpaHoM
H 3y6OM MIJIOTHHEL
Coepemennne HaGpocHse MAOTHHM

BLIMOAHEHW NPH OTHOWEHHH BHCOTH K
[IEPHHE OCHOBaWHA, paBwom 2,5—3.0.
Huszosofi oTkoc aenaercs ¢ ykaomow,
PaBHBIM YIJy eCTecTBeHHOTo OTKOCA Ha-
GpachiBaeMOro MaTepHada, T. e. [mpH-
MepHo 1:1,3—1:14. Ecan oTkoc Gonee
KpyToil, To TpeGyercs IonoJAHHTEbHAR
ero ob6paGoTka. Bepxosofi oTkoc BH-
MOMTHAJACH OOEYHO ¢ VKaoHoMm 1: 3/,
Mo nocnennum mammeiM cumtaercs Go-
AEE IKeNaTeabHHM NpHIaBAThH BepPXOBO-
MY OTKOCY Takme YEA0oH nopmaxa 1: 1,3,
Kak Ha puc. 37.

Hanopuaa rpass naotusm nenaercs
OGLIYHO CJErKa BOTHYTO OT JHHHH OT-
KOca, ¢ TeM YTO6H He NpoH3OUWI0 BHMY-
YHBAHHA 3KpaHa NpH ocanke MIOTHHHL.
[lnotina BecoTOR cBuime 30 w nomxua

il il B e
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Puc, 38, [TonepesHoe cedenne nA9THHE CTHBEHC.

§ — EpyoHaa HA0pocka; J — KpYAHER MITeDHas; J— mearufl sarepuan; f — k3ueHuad @a0000K3 CO CMAYHBAHHEM
(1.5 &% noan Ha | &% KI4aKA) & — YREATAHNOZ HeOpOHAYACMOE ARG (IECYRHO-rpaBRAHAN CMECh).

HMETh ILHPpHHY rpe6Hg He MeHee 4,5 M,
M gaxe Goaee HH3IKHE MJAOTHHEL AOJH-
HEW cHalmaTecs rpefHeM IIMPHHON He
MeHee 3 M.

IlpakTHueckas  yCTOMYHBOCTH  Ha-
GpOCHHIX NMAOTHH OYEeHb BEJHKA, MpHUEM
Ko3(hPHUHEHT 3anaca JOXOAMT X0 5 HJAH
6. Tem He MeHee MpPH MPOSKTHPOBAHHH
MJAOTHHH JOJ#KHO ObiTh 00pallleHo BHH-
MaHHe Ha KavyecTBo OCHOBAaHUA C TOYKH

cOpaceiBANNA HAH nogbeMa kKamus. Ha
nAoTHHe COATCOPHHTC NpPH YKAaIKe rpa-
HHTA MAaKCHMAaJLHaf BhicoTa cOpoca Gul-
na 50 m. Ilpakrtnyeckas Bsicota cGpa-
CHIBAHHA YCTAHABAHBACTCH ONBITHHIM Ny-
TéM Ha MecTe pabor.

Pasmepnl xamHeil wam ram8, cGpa-
ChiBAEMBIX B TEAO NJOTHHBI, PAasAH4HLL.
I1pn oGBEIYHEIX CaMocBajaX MaKCHMAadb-
Hhlil Bec bl He NONMKEH NpeBHlIaTh

Pitc. 39, IMaoruwa HawTarana.
I —Halpocka Wa OUHEeHHYID MOBSPEHOCTL: 2— nepeMenHul YEAOH; F—OTX00W Kapeepa; F — melSess or 12 Ao

Th may § — mecor; § — duaLTp; 7 — HenposmiLac it rnuﬂi‘t C YRATEOE] & — JHAbTPAUHOH AR SECHIKE;
13 — Epynian:

W3 KApLEpA; 0 — meaxan dppexuns; Jf — cpeduns;

% — maTepRan

I — gpyniufl  waMerEh; M — nogroToOBRASHHAS

DOBEPXMOCTE, DWHUEHEAR A0 CRATM, [f—BWEMRA 10 NAOTHOM CHAAW] /6 — BMOMEE (O] OCHOBAMKE SKPAMA,

ApeHHa OMaCHOCTH
NJAOTHHBE MO HEMY.
OcHoBHaf 4acTb MJOTHHEI JAOJKHA
(BITH BHIMOJNHEHA H3 NPOYHON CKAasdbl,
KOTOpad He CMOMXeT CKOpo paspyUHTh-
cA H pacrpeckatbcs.  CoBepilleHHO
HeMPHTOAHE CJAaHUEBble NOpPoABEl, & TakK-
e Te CKalbHble MOopoAkl, KOTOpHE
pacTpecKHBalOTCA npH B3apusax. Meton
YEJAAKH HalGpOCKH MeHAeTCHA B 3aBHCH-
MOCTH OT BBLICOTHI VIIEJABA M PACnONOMKe-
HHA Kapwepa. CnocolBl N0CTABKH KaMHA
H3 Kapbepa H BLIFDY3KH erc Ha nJAOTH-
HY ®BecbMa pasnoolpasusl. Hwelotes
PaiNHYHEE TOYKH 3DEHHA Ha BHCOTY

COCKaAb3bIBAHHA

3 1; npn clpoce ¢ KeNe3HOAOPOKHOMN
naathopMel H  KPYNHHIX CAMOCBAJOE
BeC OTASJAbHBIX IMILOG MOMET HOXOAHTH
B cpeaHeMm ao 10 1.

B KauectBe npoTHBOMHABTPALHOH-
HOTO MEpONDHATHA YCTpaHBAaeTCd BOJO-
HENpoHWUAeMEH  3KpaH,  3aulHTHBIHA
SKPAH MOMeT GBHITh CAeNaH AEpeBAHHBIM,
CTANBHEIM HAH GeToHHBIM., B HekoTophIX
CAVUAAX €ro MOMHO BHITIOJHHTE H3 ac-
taabroberona. JlepeBsHHbie 3KpaHH
MOXHO BCTPETHTH JIHIUE Ha CTapbiX nJo-
THHaX, H NOTOMY NpaxkTHYeCKOro 3Haye-
HHS OHH He HMEIOT,

HauGosnee pacnpocTpaHedbl cradh-
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HHe skpafbl. OHH BHNOJHEHE HA NJO-
THHe [lsnpos, Crarseit u ap. Temne-
paTypHble 1B OOBYHO BLINOJHAIOTCA
¥-00pasHbIMH; COSHHEHHA MOryT OLiTh
3aKAENOYHBIMH HJH CBAPHBIMH;, 3aluTa
SKpaHa OT BO3[eHCTBHA BOALI H BO3NLY-
Xa OCYWECTBJAAETCH ChneuHansbHoll OK-
packofi. Meraaaudeckuii skpan Ha nao-
THHe Ckarsefl npm TiaTensbHoil oxpac-
Ke yepes 40 Jner skcnayaralHH  Haxo-
JHTCA B XOpOIUEM COCTOAHHH.

Ha HeKoTOpHIX NIOTHHAX nNpHMEHeH
MeNne300eTOHHEI 3KPAH; MHHHMAJBHAR
ToalimHa skpana 30 cm. Beronusle mau-
Thl pasmepamu A0 9 |8 # yknaasBawor-
CH CO LOBaMH pacillipeHHA.

Ing BHICOKHX [0AOTHH B Y3KHX
YVIIEALAX IOJMMKHO OHITH NPEeLyCMOTPeHo
VCTPOACTBO — TOPH3OMTANLHBIX  LIBOBE,
ofecneunBaiomnx  GecnpensTcTBEHHYIO
ocagky nmaoTHHel. Tlonnas BepTHRaJb-
HafA OCajka Ha paae NAOTHH NpPeBbICH-
Aa 5% BHICOTH; ropHzoHTAJLHOR CMe-
mexnne Moxer OwTh Takum e, Ecau
VKnajaka Tefla IVIOTHHE BHINOAHAETCH
AOCTATOYMHO TIATEALHO ¢ HCNOAB30BA-
HHEM THAPOMOHHTOPOR A0f 3aNoJHeHHH
MYCTOT MeJKHM MarepHanoM, TO NEpBO-
HayaJALHAA oOcafka MoMeT OulTh JocTa-
TOYHO BeJAHKAa, HO B MNOCJeAyIolleM
OCajika He H0JXKHA npesblwath 2% Bh-

coThl. Tak, HanpuMep, Ha nNJOTHHEe
Conrcnpuure Becotoii oxomo 100 .
NpoeKTHpyeMas ocaaka Onaa 18 M
npH rOpPH30HTANLHOM CMeLne-

HiH 1,3 m. DarTHveckas BepTHKaNbHAfA
ocajgka Ha rpefHe COCTABHJAa BCero
auwb 0,6 m. Ocanka weomgHopogHa ™
HepepTHkaabHa, HaGmopaercsa Tenaen-
UHA K CABHTY B HanpaBleHHH, MEPNeH-
AHKYNspHOM HanopHo# rpaus. Boasuoe
BJAHAHHE Ha oOcaiKy HMmeer dopma
vulenss. Ha naotune Coarcnpunre ma-
KCHMaJBHOE CMEIllleHHe HMeJ0 MecTo
npuMmepHo Ha paccroanuy 40% no BH-
COTE€ OT OCHOBAHHA NNOTHHE.

Meakne 00MOMKH CKAAB H NHJL,
MNPOHHKAS B NPOMEKYTKH MEKIY Kam-
HAMH MOZ JAelicTBHEM JOMIA, MOCYT
NPHBECTH K CMELeHHl0 KaMHed Ha-
Gpocku. Tlosromy uenecoofpasio 3a-
GiaroBpeMeHHO  HCKYCCTBEHHO — 3aMbl-
BATh MOPH B TeéMe [JOTHHH MEJKHM
MATEPHAJOM C NNOMOLILID THAPOMOHHTO-
poB.

O6beM BOAW A8 3aMbiea NOp 10J-
JKEH COCTABAATHL npuMmepro 2—4 'u® ma
| x* kaankn. [locTosHublfi  npoMbiB
B Mponecce CTPOHTENLCTBA obecneynsaer
NpeiBapHTENLHYI) OCAJNKY I[JIOTHHH H
TEM CAMBIM NOBHILUAET €€ VCTORUHBOCTE.
KpoMe TOro, mocTosHHENT NPHTOK BOIH
BEIMEIBAET HeOOJBIIME JHH3B MeJKoro
MaTepHana, HCKMOYas MEeCTHHle OCaAKH
KaMHefl. XapakTepHo, 4TO Ha NAOTHHe
Cau T'aGpwaab Ne 2 npombis 6uia npo-
BeleH B OYeHb OorpaHHudeHHOM oO0neMe,
B pE3yAbTaTE UEro NpH NepBOM XKe CHJb-
HOM [OMIe MPOH3OULIA OCagka Ha 3,5 M,
KOTOpas BBEI3BAJA PaspylleHHe Kefeso-
GeTOHHOrO SKpana.

. Ouens BakHO ¢ TOUKH 3peHHs
YMEHBIUEHHA OCaJKH IJOTHHE noaOH-
paTts OKpyriwe KaMHH 6€3 OCTPhIX H
TOHKHX rpaHell, KoTopble JOMAWTCA npk
MOBHILEHIH Hanopa.

Ha naGpocHeIx nioTunax, He jgony-
CKAWUIHX MepeaHsa Hepes Hx TrpebeHsb,
AOJIKHB OBITh TPEIYCMOTPEHH  CheilH-
albHble BOAOCOPOCH.

HMHTepecHBIM  MeponpHATHeM o

- ofiecneuelnio BOAOHENPOHHILAEMOCTH Te-

Jda NAOTHHH ~ ABAAETCA  YCTPONCTBO
NJAOTHOTO AApa M3 FAHHKE HAM CYTJIHHKA
Mo THNY HAMBIBHBIX MAOTHH, HEKOTOpHlE
CXeMBl 3TOro YcTpofcTBa noKasaHel Ha
pruc. 38 u 39. Heofxonumas ToawmHa
Allpa 32BHCHT OT BOAOHENPOHHUAEMOCTH
Matepuana, Bo BCEKOM cayuae MoxHO
OTMETHTB, YTO SAPO HE JOJKHO OHTH
CAHIIKOM TOHKHM.
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l'ln.u TEPMHHEI'M #OCHOBAHHE® [MOHH-
MEEeTCHd BCA Ta YacTes IJoOllagH Mo
MAOTHHOH W B HenocpeiacTBeHHOH OaH-
F0CTH OT HEe, KOTOpas B TOH HAH HHOM
creneHH Oyier noABepraThcA  BO3AeH-
CTBHI0O HATPY3KH, PasMbIBY HWJIH (hHJIb-
Tpauud. Xopoulee OCHOBaHHE JOJIHKHO
oGJagate  JOCTATOYHOH  NPOYHOCTLIO,
JAf TOro uTOoOb BHAEpPMKATh Bec COopy-
JKEHHA H MNPeAyNnpeinTh ero CKodbiKe-
HHe. OHO TakxkKe OOMKHO OHTbL jJocTa-
TOYHO MJIOTHEIM BO H30emaHHe vypes-
MepHeX yTedek soas. IlpoTHsBomasne-
HHE J0JAMHO OBITH CBEIEHO K MHHHMY-
MY, a4 pacxoflkl BOAH, cOpackBacMue
Yepes BOJOCAHE HJAH BOZocOpOCH, He
OOMMHE HAPYWATL ocHoBauud. [laa no-
JYUeHHA KauyeCTEeHHOro OCHOBAHHA He-
O0OXOAHME  3HAUHTEJBHLIE NOAroTOBH-
TesbHble paboTel. HyXHO NOAYEpPKHYTH,
qto Gomee vem B 90% cayuaes paspy-

1UIéeHHe TMNJOTHH HSBHAOCE CJAEICTBHEM
HeKavMeCTBEHHOrO OCHOBaHHA.
O6siuHD NPOH3BOAHTCH  pPacHECTHKd

HEMAQTHOTO TPYHTA [0 CKadbl, OfHAKO
KOrfa rAayOGHHA 3aJeradHd  KOPEeHHHIX
nopof 3HAUHTEIbHA, MJAOTHHY MPHXOLHT-
CA CTPOHTL Ha chaabom ocHoBanun, Pe-
IAKHIEM B 3TOM BONpOCe ABJAAETCA
IKOHOMMKA,

10. MOATrOTOBKA CKAJBHOTO
OCHOBAHHA

[TopepxHocTh cKadul OhiBaeT OGBIYHO
HeNnpoyHofl M HenpHroAHON ANA OCHOBRA-
HHA. B HerkoTOpuIX cayyanx HeoOXxoauma
pacydCcTKa CKaabl Ha J0BOJBHO 3SHAYH-
TenbHylo rayoury. Ob6bem sTol paspa-
GOTKH onpefeasiercs nyTeM TIecjorHye-
CKHX wWccnenopaunii. Ilpn  noarotoBke
OCHOBaHHA AOAMHO OHTh ofecneyeHo
COMPOTHBACHHE COODYMEHHS  CABHTY
KaK Mo MOBEPXHOCTH, TAK H B  TOJOE
rpyHTa.

! Ocropioe BumManse 8 ra. 5 obpawexo

#$a TPOH3IBOICTHERNEE # KOHCTPYKTHAHMHE pPexo-
MCHOARAH, OCHOBAHHLIC HA OMHTE CTPOHTEARCT-
‘8a; Hexmouenu ofuienssecTime pacueTsl Hab-
T . no Jleny. CokpallenHo H3NOMeHs BO-
- conpamenna Ooedos, no KoropuM Ha
SaHKe HMCETCA JOCTATOURO JHTEpaTy-

Jns KOHTPHOPCHEIX NJIOTHH Ha He-
CLLEeMEHTHPOBAHHBIX cJAaHuax co caabo
HAKJNOHHBIMH  NJacTaMH  MJAH  APYIHX
cAabhIx OCHOBAHHAX HeoGXOAHMD
ycTpoHcTBo riayGoxoit  BuHeMKH ' nof
BepxoBofl 3y0, KoTopasi 3anoJHsercH
Keae3zpGeToHOM, NPOMHO  CBA3AHHLIM
¢ naotrHoii. Jaa Toro urolul Tedo nJo-
THHBl HMel10 HauboJbIUYIO CBH3bL C OCHO-
BaHHeM, HeoOXOAHMO npoBeleHHe TA-
TeJbHOH MOATOTOBKH NOBEPXHOCTH OCHO-
panuda. Tonwwaiwmii caofi rpasu awoGoro
BHIAa HA NOBEPXHOCTH CKaJBl MOMET Ha-
PYUIHTL CBA3b MewAy OGeToHoM H OCHO-
panneM H obecueHHTb BCl paGory no
MOATOTOBKE OCHOBaHHA,

[lp nmoaroToBKe CcKaJbHOrO OCHOBA-
HHA He chaelyeT AONYCKaTb HaBHCAO-
IHMX NAoOCcCKOCTEd H caeayer uaberarh
REPTHKAJLHEIX NJOCKOCTEH, 32 HCKJloYe-
HHEM TeX CJAyYaes, rle OHH COnpsArawT-
CH . C BEPTHKAJbBHBIMH  CTPOHTENLHBIMH
IBAMH,

B Tex cayvasx, Korjga ckana, Ha-
npHMep cJaHubl, H"MeeT TeHACHUHIO
K paspylleHH0 NPH CONPHKOCHOBEHHH C
BO3AVXOM, OKOHYATeJLHad O4YHCTKAa OC-
HOBAHMS AOMIKHA [POBOAHTHCA Heno-
CpeAcTBeHHO Nepen YKJAaakoi OeToHa,
B NMPOTHBHOM Cj/ly4ae CKaja MOMKEeT Bhl-
COXHYTh H, HanHTaBlIHCh BOMOH oT Ge-
TOHa, 00pa3oBaTh cCJOi TPASH  MEeXAy
OCHOBAHHEM H MJOTHHOH H TEM CAaMBIM
HCKJIOYHATE MeXAY HHMH BCAKYIO CBA3b.

B HCKAWOYHTEABHBLIX CAYHasX, Koraa
CKaJia pacnajaercd odyeHb OwICTPO, MO-
NOWIBA KOTNOBaHA MOJMKHA BCKPHBAaTh-
CA Cpasy M HemeaJeHHO o6pabaThiBaTh-
cA GHTYMHHO3HEIMH WAH achanLToBHIMH
BOJAOHENPOHHLLASMBIMH MaTepHataMH.

B nobuX CcKaJbHEIX OCHOBAHHAX
MOMHO OMHEAATE HeOOALIIOH (HALTpAa-
IUHH HJH NpocayHBaHHA, NOCKONBKY CKa-
aa gmwboil NpoYyHOCTH BCEraa HMeer He-
KOTOphle TpeuiHel. OCHOBHEM  Hefo-
CTATKOM (HABTPAlLHH HBAKIOTCH cOo31a-
HHE €10 TMPOTHBOAABJEHHH, a TaKwe
BO3MOMKHOCTE BHIMHIBAHHA TOHKHX cCJo-
¢B IVIHHBE HJOH NecKka H, HaKoHell, Heko-
Tropas norepsa BOMEL.

Hna Toro urtofnl yMeHbIUINTb ¢H/b-
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Tpaunio B caabLX OCHOBAHHAX 10 Heo-
XOAHMOA BeAHuUNHBE, Tpebyercs YCTpPOH-
CTBO BLIEMKH MJAH HCKYCCTBEHHON  He-
nponHuaemMoll 3asec noi 3y6om nJao-
THHbi. a8 cKaNbHHIX OCHOB2HHH Bhipa-
GoTanel JBa THna 3v6a: TpaHllen, 3a-
noanennan GeToHOM, H UEMEHTAaLHOH-
nan sapeca. [lepBuift THN nNpeanouTHTE-
nen sefencTsie ero HeGoAblIOf CTOHMO-
ctd. Jlo ycTpolcTBa UEMEHTAUHOHHBIX
3apec B OTIAEJBHBIX HCKNIOYHTeMbHEIX
cayuasx OGeToHHBIe 3yObA YCTPaHBATHCH
Ha rayGuiy ao 15 s n Goaewe. B no-
cJaeHee BpeMd VCTAHOBIEHO, WHTO  le-
MeHTAllHOHHAs 3aBeca BecbMa 3(pdex-
THBHA MW Heaopora. BoAbIIHHCTBO BHICO-
kiux OeTOoHHHX nJjoTHH cHalxeHo Ue-
MeHTauHOHHON 3apecoff ¢ BepXoBoil cTO-
POHB OCHOBAHHA AJAA NPEeAYNpeHIeHHs
(PHABTPALLUM, YTO BMECTE C JApeHaXHbI-
MH OTBEpCTHAMH B HH30BOH 4acTH, 3a
3apecoil, NpakTHYeCKH CHHMaeTr ee npo-
tupoaasienue. JlnA HEBLICOKHX IJOTHH
Ha XOpOWMX CKaJbHBIX OCHOBAHHAX
yCTPOMCTBO 3aBec W [ApeHama He ARAdA-
eTca HeoOXOAHMBIM.

LlemenTanusi CKalbHHX OCHOBaHHH
CAYMHT 408 YNJAOTHeHUS OCHOBAHHA
¢ UeNbI YMEHbUIEHHA (QHUALTPAUHH H
NPOTHBOAABJACHHA, @ Takme IJA YKpen-
AeHia cnabeix H paspylueHHHX nopoi.
BeneAcTBHE 3TOrO MNPHHATO HA4YHHAThH
eMeHTaluMo caabpiM  pacTsopoMm  Ue-
menta 1:5 nam 1:6, nocrenesHo yse-
JHYHBAA KOHUEHTPAUMIO pacTsopa mno
Mepe ykpenaemnss  ocuosanns. Ilpu
STOM METOfe pacTsop He TOAbKO [0-
cruraer nanbojee OTAaJIEHHBIX TPEULHH,
HO H BHI3BIBAET HaHMeHblllHe Hapyile-
HHA ecTecTBeHHEX oTaoxennil. J[las
OKOHYaTeJLHON UeMeHTalHH 4acTo NpH-
MeHfieTca pacTpop H3 | vacTH LEMEHTa
H 2 yacreli Boaw; aAas ouenb cjaaGoi,
paspylieHHofl OXadl B OTAeABHBIX COY-
yasx npuMeHanca pacteop: | HacTe ue-
menta Ha 0,6 wacti poauw. B mHexoro-
pEIX cayuasx NMpH HAAHYHH  TEKyLled
BOAB B TPEUIHHAX CKaAB NpPHMEHAETCH
. YOAOTHEHHE OCHOBAHMA TOPAYHM  ac-
dhanbTOM.

B 3apHCHMOCTH OT THMAa OCHOBAHHA
NPHMEHAETCH HECKOJLKO BH/IOB UEMEH-
TallHOHHLIX 3aBec AR NpeaynpexieHdHs
duabTpaunn. Kamnbiii BHA COCTOHT H3
onHofi HAR HEeCKONBKHX JIHHHWI CKBAMHH.
Onua JMHHA CKBamHH Heolxoauma

MPH MaJbBX AaBAeHHAX; npH GoJBIIEX
AapneHHAX HeoOXoAHMO YCTPOHCTBO He-
CKOJIBKHX NapaiaejbHelX JHHHA CKBa-
AMHH, 3aKkfajbiBaeMblX Ha HeGoJbIUYIO
ray6uny, Ho Ha GoJslOR naolwlany.

OTnoeHHa TAHHE, TECKa H HAaa B
TOHKHX TpPelUlHHAX He HMEeT CYLIECTBEH-
HOTO 3HA4YeHHS AMH YCAOBHH (HALTpa-
IWHH, HO KPYNHHE TPellHHL H KAaBepHH,
3anoJHeHHble TPA3LIO, MOTYT OKasaThCA
OUeHL OMACHEIME TOCJE HANOJHEHHA BO-
JOXpaHMARINa, moITOMY  uedecoobpas-
Hbl OMHCTKAa STHX noJsocTeil H KapepH H
sanoaHeHne HX OeToHOM ¢ NOCAenVio-
uefl uemeHTanne.

BepxHfast 4acTte lUeMEHTAUHOHHBIX
CKBAXMHH AoAXKHA OBTH odopMmaeHa B
BHae TpyOul ¢ HapesKoll, KoTopas mnpH-
COCIHHAETCA K pacTBOpOHacocaM, Tpy-
Gul goMaHB  ObLITE 33aHKePeHH HAH
cHalMeHbl NpoTHBOBECAMH [Jd Npeny-
npesriceHHA BHPHEEHHH HX [OaBJeHHCM
B TpyGax.

Beanunna naBaeHHA nNpH  UeMEHTa-
uHH BEIOHpacTCA OYeHb TULATEABLHO, WC-
X0AA H3 TOro, 4UTO HarHeTaeMbll non
JasjeHHeM PACTBOD HE ADJKeH fIpOH3-
BOAHTL NepemelleHHs nopolisl. B 1o e
BpeMa JdasaeHHe AoaxHo ObiTh AoOcCTa-
TOuUHBIM, 4TOOW oGecneunTh OLICTpoOe Be-
fgeHHe pabor u J0CTATOMHYID TAYGHHY
NPOHHKHOBEHHA WLEMEHTHOTO pacTBOpa.
Echan ecTe OonacenHe, uTO MPH UEMeHTa-
IHH MOBEPXHOCTHHIC CJAOH MOryT OmITh
paspylleHbl, WeMEHTAUHA Belercs H3
NoTepHE MNAOTHHH NPH HeNoJHOM e
okoHuaHHH. Cneumanwunie  Oypobmle
cTaHky ofecneuuBalor Oypenne H3 no-
TepHHI,

INpn ob6pasoBaHil UEMEHTINHOHHON
3apeckl HauGoabwas rayvGHHAa CKBAKHH
B 3HAYNTEALHOH MEpEe 3aBHCHT OT Xa-
pAKTepa CKalbl; HMEeTcs IMIHpPHYeCKoe
npasuao, He oTARdanmeecis ocoboil
CTPOrocThIO, KOTOPOE COCTOHT B TOM,
yro HanGoapluaa ravOHHa lleMeHTa-
UHH TMOJ MNOBEPXHOCTLIO CKalkl JOJR-
nHa GuiTb paBHa ORHOM HETBEPTH TH-
ApOCTATHUECKOND Hamopa Hajg mnOBepx-
HOCTBI0 CcKadh. EamBcTBeHHLIM TOUHBIM
npueMoM onpefaeaesns TpeGyeMoli ray-
GHHH UeMeHTANEH B NaBNeHHA ABJACT-
cA onutiTHoOe Harmeramne, [locnenmee 3a-
KJlouaeTcA B mozakse vuwHcToR BOAM B
CKBAaXKHHY C H3MepeHHeM pacxola Ha
3ajlaHHOM JaBJAEHHH.
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Kak ykaswpajoch paHee, Goablas
HY4CTh HepaspylieHHblX UEeMEeHTHpPOBaH-

HBIX CKaJbHHX nopoj o6aajaer jocta-
TOUHOH NPOMHOCTBIO AJAA BO3BEAEHHA HA
HHX NAOTHH O0OHYHON BEICOTH.

OnHako nNpH  NPOeKTHPOBAHHH M
H3BICKAHNAX aoakHo OeTh ofpauleHo
BHHMAHHE HA TPeMIHHEL M MNYCTOTH B

CKaJe, Ha BLIBETPEHHBIC H pa3pylleHHbe
30HK, KOTOpHE, pa3ienss OCHOBAHHE Ha
oTAeAbLHble O6JOKH, MOTYT NpPHBECTH K
HeonHOpPOAHMM  nedopMauusam. as
TAKOTO THNA OCHOBAHHH Xopowue pe-
IVALTATH NOAYYAIOTCA NPH LEMEeHTALHH,
MpHYeM npeaBapHTeIbLHOR  onepaumued
ABJAETCA MPOMBIBKa TpewmHH. Y3Kue
TPelHHE MOTrYT OBITh JErKo NpPOMBITH
W 3aueMeHTHpoBanel. KpynHele KapepHH
3anoausoTca GeroHoM.

JInsi HeBHICOKHMX TNJOTHH MOMHO JO-
MyCKaThk COXpaHeHHe pacyHUIeHHBIX He-
Gonelinx naoluagek caabofi cKaaw B
NpeAnoJOAKeHHH, YTO IJOLAaAbk OCHOBA-
HHA NJOTHHR HX nepekpoetr. B psane
cAyuaes BepTHKaJAbHBe raylokue Tpe-
IIHHBI M KapepHbl BHIYHILANHCHE H 3ano0J-
HAJHChL GeTOHOM TOJMBKO Ha rayoHHY,
foCTaToOuHYI AnAa ofpa3zopaHus npobGkH
B Tpemune. He npeacrasnserca Bo3s-
MOMHBIM VKa3aTh Kakoe-A®Go0 npasHaAO
ans onpegeneHHs HeoGXoauMoro o06b-
eMa HJAH BepPOATHOH CTOHMOCTH UeMeH-
Taunn. JlanHele A0AMHEH OLITh noayue-
HhI H3 3KCAEPHMEHTAa B HaType.

Jns yMeHbUICHHS THAPOCTaTHYECKO-
ro JaBaeHHf M CHHMKEHHA B3BEIIHBAIO-
UHX VCHAHHN N0 OCHOBAHHIO NAOTHHE B
HEKOTOPBIX CAy4YaAx menecoolpa3sno gana
BHCOKHX MJOTHH  npolGypHTbE  JHHHIO
CKBAMHH HHMKE [0 TeueHMID A48 mpeay-
npexaenua duasrpaunn. J[dpenamnsie
CKBaMHHB BHIBOAATCH B JAPEHAMHYIO
ralepeld WA  Kakoe-nuGo  mpyroe
VCTPONCTBO, AOCTATOMHOE MAAR OTBOZA
duabTpaunoHHOM BoAL B HIMHHA Gued.
Jpenamtnle CKBAXKHHB He JOMKHE Oy-
pPHTbCA 10 Tex nop, noxa He GyayT 3a-
KOHUEHLI BCEe LEeMeHTAUHNOHHBIE pﬂﬁﬂTH.

Ilas onpeneneHHs pacnoJOMEHHA W
rAyGHHE ApeHa’KHBIX OTBePCTH HeT on-
peneneHnblXx npasua. CkBakuHM [AHA-
merpoM 5—16 cu pacnonaraloTes Ha
pacctoauun 1,5—6 s. [aybuna cksa-
MHH 32aBHCHT OT XapakTepa CKaJbl, HO
O6LIMHO ee Ha3HA4AlOT OT OAHON YeTBep-
TH 10 NOJOBHHE WIHPHHB OCHOBAHHA.

11. NOATOTOBKA 3EMJISIHBIX
OCHOBAHHRA

[Ipumepn  coopymenrHa  GeTOHHBIX
IMIOTHH Ha cAaGuX OCHOBAHHAX MHOrO-
ypcaennnl. Ho B CILUA Bhicota Tagmx
MAOTHH He npesbiwaer 20 m aj4a Xopo-
IHX ocHoBaHuit ® 10 M ana chaGuix.
JT0 OFpAHHYEHHE BLICOTH CBA3AHO C©
TeMm, uTo obpaboTka cnaboro OCHOBAHHA
AN 3AUIHTH ero oT pasMbiBa H QHALT-
paunl 3HAYHTENBHO LOpPOME, YeM CKalb-
HEX ocHOBaHHA. CroMmocTh 06paGoTKH
caaforo OCHOBAHHA MOANMAC SBJAAETCHA
OCHOBHOH YAacTbio CTOMMOCTH BCEro co-
opysxenns. ITlostoMy Ang  BBICOKHX
MJAOTHH Uedecoo0pasHo HIMEHHTh KOH-
CTPYKUMIO HJAH MepeMecTHTh CTEOP nao-
THHE. Jlo KOHCTPYKTHBHEIM coolpaxe-
HHAM HET HHKAKHX OCHOBAaHH@ orpaHmu-
YHBATh MJAOTHHE MO BLICOTE; BONPOC
JNOKEeH pellaTbhbCsl HCKAWOYHTEABHO 3KO-
HOMHYECKHM pAacueToM.

Ilpn noaroToBke caaGoro OCHOBAHHA
Moj MAOTHHY AOAKHO OHTh NPHHATO BO
BHHMaHHe clejiyoluee;

d4) ocHoOBaHHMe JoJkHO olaagaTte H0-
cTaTouHoll Hecyllell cnocoGHOCTLIO;

6) no/kHa OeiTe obecneveHa ycToM-
UHBOCTL NMPOTHB CKOJbLMEHHA;

B} (uabTpauHs noamua OLWTh cBege-
Ha K MHHHMYMY;

r) AcAa#mHe OHTH HCK/AIOYEHH Ccyd-
(ho3HOHHLIC ABJACHHS;

1) noaxua OuTh ofecneseHa 3aum-
Ta NPOTHB pasMblBa HUMHero Gbeda.

HeoGxonumo npegynpesmgarts upea-
MEPHYID, a TaKkiKe HEepaBHOMEPHYIO
ocajky coopymenus. [das noasx nao-
THH ofJerdedHoro THNa Ha cJalbmx
OCHOBaHHAX Bojoboit w  prchepma
JOMKHB ObITH TILATEJABHO YKpenJaeHsl.
JdoaxHo OuTh ofecneyeHo paBHOMEpHOe
pacnpeneaeHHeé Harpy3kn Mo OCHOBa-
HHIO;} TaK, HanpuMep, Bec noJjoil MJAOTH-
Hel Matue [Jafik 61 pasHoMepHo pac-
npejeneH ¢ NOMOWBLK MNOACKINKH [0
BCEH naowmanan ocHoRanHA. B mexoro-
PEHIX CcAy4asx HCNOJAL3IYIOTCA CBaiHHe
pocteepku. [as cnabGuiXx OCHOBaHHIA Ha-
X0AAT LWHPOKOe NMpHMEeHEeHHe pasjiHudble
THNLI CBait — JepeBAHHBIE, CTaJbHbIE H
Getonusle. MaTtepuan cBait 3aBHCHT OT HX
JJAHHH H XapakTepa ocHosadua. OaHako
HeKOTOphIM fedekToM cBafiHblX ocHoBa-
HH ABASETCA BOIMOAKHOCTh BRIMBIBAHHSA
rFPYHTA HeNOCPEeACTEEHHO NoA TOA0WBOfH
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Puc, 40. TMaornna Ipaunr Pad,

| — GeToMuwwe NARTW 0,9X0,9 8 c OTEPHTHWME mBaMi; J — APCHAMHEME OTREPCTHR: § — MONEGHAE
EPYNIHLM KaMIEd,

OCHOBAHHA ¥y orodoBka ceafl. [lpw wmH-
poKHX (yHIAMEHTax ycTpoidcTBo ceai-
HBIX OCHOBAHMH HemenecooGpasHO,

IMaotea, pacnoloXkensasa Ha CJja-
GOM OCHOBAHMH, ROJMKHA ObITh YCTOHYH-
Ba mnpotHB cKoAbkenuda. [lpy ManoM
KoshpHuHeHTe TPEHHA NO TPYHTY MOTYT
GLITh HCNOJb30BanLl GeToHHbE cBaW A1A
npeaynpexaeHua ciasura, B HEKOTOPHIX
cAyqasX MPHXOMHTCA CTABHTH CBAlHLIE
Kyerel. Mmelores npuMmepel, Korja co-
NpoOTHBAEHHe CABHTY NJOTHHB obecne-
YHBAJOCH TUIATENbHLIM 3aaHKEepHBAHHEM
nAoTHHE K rayGoxkoMmy 3y6y. 2ToT XKe
MeTOA NpHMEHHeTCH MPH PacnoNoKeHHH
NJOTHHE HAa TAHHHCTOM OCHOBaHHH.

OuALTPAUHOHHEE pacyeThl BeLyTCH
rpadHyecKHMK METOAAMH JLIA NPOBEPKH
pasjHuHLX (OPM NOJ3EMHOr0 KOHTYpA.
[Mpr nrOBX YCAOBHAX BHIXOIHHE CKO-
pocTH ¢HABTPALHOHHONO MOTOKA Ha HH-
30B0M 3y0e QoAXKHE GBTh MEHblIEe pas-
MuiBalomix cKopocreir. Haukparuaitunh
nyTe (QHALTPAUHH, T. €. HaHMEHLIIARA
ANHHA TMoA3eMHOro KOHTypa, onpeae-
agercs no Baswo nan Jleny. Upeamepnan
(pUABTpPAUMA HEAONYCTHMA HE CTONLKO
H3-38 NOTEPH BOJM, CKOABKO H3-3a BO3-
MoOKHOCTH  CYhQOIHOHHEIX  ABJCHHMH.
Hanayqwsm oGpasom Gopeba ¢ (uaLT-
palieil OCYLIeCTBASeTCA YCTPOHCTEOM
pepxosoro 3yGa, JAOBeJEHHOTO Q@0 He-
NPOHHILAEMOro OCHOBAHHA,

B WaHOCOHECYILHX NOTOKaX OTNOXKe-
HHA N0 AHY BOAOXPAHHAHILA MOTYT MpH-
BECTH K PE3KOMY CHHMKEHHIO moTepb Ha
¢uabTpauno. Tak, Hanpamep, nNJA0THHA
['psnar Pud pacnoioxeda Ha rpasei-
CTOM OCHOBAaHMH; AJHHa NMYTH ¢HALTpa-
IHH He [peBHilana Tpex Hanopos
(puc. 40); 3nauuTenLHAd QHALTPAUMA,
HMEBIIAA MECTO NMPH BBOAE B JCHCTBHE

MJAOTHHE, CKOpPO mnpeKpaTHjace 6Gaaro-
Aapa oTNOAEeHHAM HAHOCOB.

Yerpoiicteo 3ayfa noj naoTHHOA, He
AOBEIEHHOr0 [0 BOJOHENPOHHILAEMOTrO
cnos, HesddexThero. paduk na prc. 41
nokaselBaert, 4To anA 3y6a, nepepesaio-
mero 90% ray6uue  npoHHuaeMoro
caod, pacxon ¢uasTpaurn Gyaer cocras-
aatb 35% or pacxoma npH oTCyTCTBHM
3yba,

Ecan mspecTHa nponHuaemMocTs ocHo-
BaHnd, T. €. KospdHuHeHnT GRALTpaLHN
k, 10 ¢puapTpaunonnwil pacxoa no Agau-
HE TIOTHHB JEerko MoOMeT OhTh onpeje-
Jen no cetke asumkenns. [lo dopmyae
Kasarpanae [J1. 16] pacxoa puastpawnn
OnpelesseTca Tak:

Q=0,00045LkHs, (33)
rae Q— pacxon, X’[cex;
L — anuHa NAOTHHBI, M
k — kosdupuiiHeHT dHAbTpAIHH,

M |

H — nanop Ha nAoTHHE, M:

§ — OTHOINCHAE YHCAA KBajpaTtos
MEXJAV COCegHHMH SKBHINOTEH-
INHATLHBEIMHE JHHREMH K IIIII:J'I:-'I'
KBAADATOBR MEMIY COCEegHHMH
JIMHHAMH TOKA.

Cyddoanonnsie aABAEHHA npeacTas-
aawor coboff BHMHBaHHE MaTepHana
ocHoBanHA duALTpYouUedl Bogol. B sTix
CAY4uasX TrpPYHT CTAHOBUTCH nNepeHacH-
WEHHKM, NOABHMHBM M HecnocoGHLIM
BOCNPHHUMATE Harpysky. Ilostromy nao-
THHA NOJMKHA PacCYHTHIBATLCH Ha 3TOT
cayqad, HYem Gamme aApyr K apyry pac-
NoONOMeHs SKBHNOTEHUHANbHBE JHHHH,
TeM GoJblle CKopocTs (UALTPAUAH |
teM Goablile MOTEps Hanopa Mo AJHHE.
Peakoe cOARmenne NuHMI HMeeT mecTo
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npH 06TEKAHHH (HALTPAUHOHHBIM NOTO-
KoM ocTporo yraa. Ha Bepxosoii rpanu
COOpyHeHHA H B JoOGOM ApYroM MecrTe
oA HHM ©TO MOBLILIEHHE CKOPOCTH
(PHABTPALUHKH HE HMeeT CYILeCTBEHHOTO
JHAYEHHHA, NOCKONLKY MAaTepHaa OCHO-
BAHHA JIHIIEH BO3MOMHOCTH nepeMe-
warses. OcoBeHHO CYWECTBEHHD STO
YBelHueHHe CKOpOCTeH B HH30BOH 4dacTti
OCHOBAHHA NJAOTHHB. 3ITH YCJIOBHA MO-
YT OBITH YAYYWIEHH YCTPOHCTBOM HH30-
Boro 3yba, ¢ MOMOILBLIO KOTOPOrQ BHICO-
KHEe CKOPOCTH (MALTPALUHH NepeBOLATCH
K HH3y 3y6a. OgHako B 3ToMm caydae

3
/|

[
""'--.,,;_"'_ifrfﬂ

fa &

i'ﬁ.h
/]

}f""

S

o Jnsrmwiid movry E

fnybuma Ssiemne 8 Ve om 2oplitnss
SodoNennonytiaemOEs Eoon
=
P

yBeanueHHe NPOTHBOLABJASHHA Ha HH30- el T o, T T
BOM 3y0e NJOTHHE BJAHAeT Ha oO6GWIYIO Punsmpayan 8 Yo om paczoda
YCTORUHBOCTb COODPYKEHH. (aou amcymemiui Jyla & ocwolamuy

Ilpn ouenke ycTofluMBOCTH COOpYHe- COODYMENLA)

HHA .’L&'T?HHD :lrrq HTHIBATHCH HPDTHBnﬂ.ﬂB' ]_:l'!”-:r i |__ CﬂDTHDH}lE"HE M m.ﬂ}p #-lL"rthﬂﬂ.HEﬂ H
JdeHHe, Beanunna MpOTHBOJABJIEHHA FAYGUNON BieMKH.

100 | l |

g0

80

=

o
=

o
=SS

e

Haldsenve 8§ Yo om manapa

50
&0
-.H.....
30} =5
=
20
18
; b
Sesrodan 0,7 a2 a7 a4 a& ae& az a8 a8 Huredar
3 DK Pacomonsue § FQOART Weabirnds SonoBanisR mogmissds Soa s

2 Puc. 42, Cerka TeweHma 178 WRIKOrO 3vha,
4 B TL Kpmrep u Ox. [ Dsectnh.



50

MOJATOTOBKA M SALIMTA OCHOBAHHMHA I1J1I0THH

lta. 5

onpefeasieTcs No ceTke ABHmenHa, Ilpu
HAJHYHH [OOCTATOYHBIX HEEJIE;,RDBEHHﬁ
regJIOTHYeCKOr0 CTPOEHHA  OCHOBaHHSA
KospduuneHT 3anaca AAA MJOTHHB MO-
JKeT OBTh NPHHAT HECKOJALKO 3aHHMKEeH-
HeiM. [lpoTHRonaBieHHe JOJNXHO pac-
CMaTpPHBATECA HE TOJLKO MO KOHTaKTy
MAOTHHK H Bopobon, HO H aaa Oojee
rayGoxkux Touek. Tak, HanpHmep, nas
MAOTHHE HAH BOAOGOA BHIIE ApeHamKa
He GymeT HMETk MEcTo NpOTHBOAABJe-
HHE, HO B HECKOJbKHX MeTpax OT OCHO-
paHHA Ovier HMeTh MecTo FHIPOCTATH-
yeckoe nasaende. B HeXOTOpHIX ciaydaax
r’HApocT dTHHECKOe AdaBJEeHHE MOHET
NPHNOAHATE HacHumenHu#i rpyut. Ipy-
FHMH CJOBAMH, BCe JPEHAXH AMIKHLI
GbiTE OYEHb TLIATEABHO 3AIPOEKTHPOBA-
Hbl. BeAHYHHA NPOTHBOAABJEHHA Ha BO-
nofoe AoamHa ObITh YpaBHOBellCHA Be-
coM caMoro BomoGos M CJoeM BOJAH HE
ane. Chenyer HMeThb B BHAY, HTO [MpH
paGoTe BoAOCAMBaA rAyOHHA BOALl HAa
sojofoe HecKoALKo cHHmKaercda, Pne-
fepMa VBeJHYHBaeT nyTh (DHABTPALHH.

TlpoTHBONABAEHHE MOMKHO  YMEHb-
INHTE YCTPOHCTBOM BEpXoBOTO 3y0a HAM
nonypa. Ha puc. 42 nokasan stgexr
BAHAHHA OJHHOMHOTO BEpPXOBOTO IIMYH-
TA HA BEJAHUYHHY TNMPOTHBOAABJEHHA mNOa
AOTHHOMN, PACNONOMEHHOH Ha nNpOHH-
HAeMOM OCHOBAHHH GeckoHeunofl rayOu-
HEL.

Ha rpadure a npeacrasnser coGoi
OTHOWEHHe IWHPHHE NMAOTHHM N0 OCHO-
paHn K rayGune syGa. JImnaa ua npo-
HHIAEMOTD MaTepHana, pacnofOXKeHHasn
3a HH30BLIM 3y0oM, yMeHbllaeT MpPOTH-
ponasiaenue, PacnosomeHHe Xe JHH3H
cO CTOpPOHHE BepxHero Obeda yBenHUH-
paer aasdenne. Tommuua Boaoboa H

2 4

e

I — noRyp; 2 — nperpyaga; § — QuasTR; 4 — apEHARHWE
5 Hnﬁ{ﬂ’cm; 6 — mmyerorufl pra  pEcOEpMM: 7 — OCHOBHON JAPeRRN;

prclepMbl, Ha KOTODhle BO3IEHCTBYET
npoTHBOLABACHHE, MOMer OLTh YMEHbL-
eHa NyTeM AHKEPOBKH HX ¢ NOMOULbLID

CBaH K OCHOBAHHIO.

12, PEKOMEHAYEMBIE KOHCTPYKUHH
MOA3EMHOI0 KOHTYPA

Ilo nactosuero Bpemens He BeIGpa-
Hel Kague-au0o YeTKHe peKoMeHAallHH
o TMPOEKTHPOBAHHIO NMOA3IEMHOrO KOHTY-
pa MAoTHH Ha cAa0HX OCHOBaHHAX. Tax.
coGpaunslit Jlenom Marepuan mo 150
NAOTHHAM MNOKA3LIBACT HCKJIYHTEIBHD
pa3Hoo0OpasHOe pellleHHe 3TOro BONPO-
ca. OueHb MHOTOE 3aBHCHT OT MEeCTHHIX
VCJAOBHH, MOITOMY HHKaKHe cTaHaapT-
HBle YKa3aHHs HempHMeHAMul. O6ule-
MPUHATOH MOMHO CHUHTATh CXeMy, NpH
KOTOpOil COOpY’KEHHe BKJouaer (puc.
43) nonyp, GankeT c (HALTPOM, BEpPXO-
BOM 2y6, OCHOBHOH apeHam H BoAOGOH
Ha ofpaGoTaHHoM (UABTPE H HH3OBOH
wnyHToBLil paj. Kpenienne BonoGos
npeiHasHavedo AA8 3AWMTH MAOTHHLL
OT MOAMBIRA, ecin pHclepma, BHIMOJAHEH-
Hag B BHJAe Halpocku, Oyiler pa3MuITa.
B koHile BOZOGOA VCTPOEH UMYHTOBI
paL.

Ha naorune Mmnepuen Ouio caena-
HO HECKOJMLKO WINyHTOBWX pamos. Onua-
KO YCTAHOBJEHO, 4TO OJHOTO pAla IWAYH-
Ta, 3a0MTOr0 B BEPXOBOH YacTH MOHYPA,
enoane pocrarouno.  LlemecooGpasuo
yeTpoiicTBO BCMoMorateasHoro 3yfa b
pepXHeil  uacTH MNOJOWEL NJOTHHEL,
¢ TeM uroGnl  YMEHBIHTH  BeJAHMHHY
npoTHsogapaednsa. Hamayuinas cxema
MomeT OLITh MOJYHEHAa TOJABKO MYTeM
AHaaH3a CeTKH TedeHHs HIH no anano-
F'HH C BHETPDEHHHMII CQHPE}EEHH AMH.
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Pie, 43, Tunosas cxema.
OTBERCTHHA =

§ — WAYHTOREE PRI mONYRE.
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- Ha naotnue Ceupekoit T'3C (CCCP)
W6 cOo NYHTOBRIM PRAOM  yCTpOeH
 BEpXHEH uacTH noHypa. Hns  ramnp-
OFO OCHOBAHHA  3T0  MEpONpHATHE
GECNeynI0 JAOCTATOMHYIO JJAHHY NOYTH
BALTpaUKM. YAAnHeHHe ApeHama noa
EYP 3HAUHTENbLHO YMEHbIIHJIO NpPOTH-
J3aBaeHHe.
[laotnna Kountn (wrar Hewo-Mexn-
B} pacnooXeda Ha NecKe, TPaBHH H
myHax; oHa umeer Kos(duuuenT 3a-
ca ma caeur, paeuuii 5,5. [lox naotk-
# (puc. 44) Ow1 ycTpoeH ApeHam M3
JaTenLHo noAo0paHHoro rpasHs.
Tlpumenenne noHypa, npeaHasHaveH-
§0 AR YAAHHeHHs NYTH GHILTPaLHK,
BRETENALHO JAyulle, YeM YCHAeHHe BO-
BO%, NOCKOJALKY B STOM CJyuae BeC
PYKeHns, HeoOXOAMMBI A48 ypas-
BSIHBANKA NPOTHBOJAABACHHA, MOWKeT
- mensunM. [Monyp moxer OuiTh
HeH H3 xeaesoberona HaH mobo-
pogosenponnnaemoro rpynra. Heof-
EM0 ofpamars ocofoe BHHMaHHe Ha
QOMHOCTh pPacKpLITHA IUBA Memay
¥POM H TJIOTHHON BCAeACTBHE He-
moseptoil ocanku. Tlpn peaxkom no-
JEHHE YPOBHA BOJAOXPAHHAMILA MO-
F noTpefoBaTheA CneuHasbHOe 3aKpe-
£ OTHOCA OTCHINKMN.
s npaguao, Bepxosofi 3y6 cae-
T 20BOAHTL A0 BOMOHENPOHHLAEMOro
jaunA. 3y6 MomeT cocToATh H3 Oe-
apagparMel, crTajibHOrO W He-
pro wnyntos. [lpuvmenenne OGe-
pro 3y6a uenecooGpasHo B TOM
8¢, KOraa BOJOHENpOHHLAEMblE [0-
A B npexeaax jocarae-
[ @ KpynHble BAJyHEl B pyche npe-
Byior 3afHBKe WNYHTOBLIX PALOB.
BCHOABIOBAMHM ILNYHTa A4S OT-
 Tpanumien noa 3y06 CTeHKH noO-
| HApyLaTCs W MOMKET BOIHHK-
EALTPALUNHA; 3TO HECKOJAbKO CHH-
EKTHBHOCTL 3y6a, eclH OH
e B BOJOHENPOHHIIAEMOM
Hupuna OeToHHOrO Eyﬁﬂ
K  MOKHO Meusileil, Ha-

i

"HAXO1H

Pac. 44. Ilonepednoe cedente naoTuas Kowntm.
§ — ApeHAWHNEE OTEEPCTRN; 2 — NOPOr-0TEACNNTEAL; § — kawenna nadpockn; 4 — rpassinull fasnTp.

CKOJABKO M03BOAsieT BoleMka. 3y6 ue
APMHPYETCH, eCAH TOJBKO K Hemy He
NpHCOeHHAETCSl MAOTHHA AAA MNpesot-
BPALIEHHSA CKOMbMEHUA.

Jlaa naotun Ha cnaGuX OCHOBAHHAX
IHPOKOE NPHMEHEHHE HALVIH WNYHTOBLIE
paaw. [Ipu JerkoM HX NOrpy:KeHuu ray-
OHHa WnyHTa Hepeanxka. B tex cayuasx,
KOrlla BO3MOMEH BHINOP TpPyHTa, uejae-
cooBpasHo NPHMEHATH WINYHTH YCHAEH-
Horo npopmas. Ha naornde Popt Ilex
WNyHTH 3TOro Tuna secoMm 10 x2/noz. M
ONyCKaJHCh Ha rﬂ%ﬁuﬂy 45 m ¢ no-
MOIbI0 noaMuiBa. Boaee nerkme THOL
INYATHH HCNOJL30BAJHCL B AHAJOIHY-
HEIX VCJIOBHAX M 0PH Takoil xe ray6Guxe
Ha naotaue Kuurcaei. Hanwunre pany-
HOB B FPYHTAX OCHOBAHHH MPENATCTBYET
safuBKke mMNyHTa Aame YCHAEHHOTO Mo-
NepequHoTo CeYeHHd.

JlepesAHALI WHYHT MOMET GLITL HC-
MOJNIL30OBAH ONBITHBIM TNEPCOHANOM TOJb-
KO AAA MaJwx ray6ud npu GraronpHsat-
HBIX TeoJOrHYecKHX YCJOBHAX.

Yerpoficteo ApeHa)eil npeaHaszHave-
HO AAf oTBOjA (PHABTPALHOHHOR BOJBI
H3-riofl nJaotHusl. Choucras ckana, pea-
HBlii KameHb H OTBepPCTHA B BOmoGOe He
ApAAKTCA 3PPEeKTHBHEIMH, €C/IH OHH He
saumens  $uastpom. Ecan ocuosroil
Apenak, NoKasanubifi Ha puc. 43, OB
Obl CABHHYT HH}E NO TeHeHHo, TO Mno-
Hyp Mor Gul OuTL yKopoueH Oe3 H3ame-
HeHusl NyTH (HALTPAUHH, OJHAKO ITO
MEpONpHATHE yBeaAH4YHAo O MPOTHBO-
AABJEHHE Ha MOAOUIBY MJOTHHHI M NO-
HYp ® notpefosano 6nl Goaswero o0n-
ema Oeroma. Takum oGpa3om, pacnono-
MeHHe TJaBHOrO JApeHaka onpeaeaser-
e sKowommuueckumu axtopamu. Ha
naotuie Kpoce Kart (puc. 45) sonoua-
CHIUICHHBIH CcAoft necka OwA  BCTpeueH
nocjae caos rpasHs Ha 3 M HHXKe nJo-
THHE, YUToOB YMEHBIUHTL TNPOTHBOAAB-
neHne, mom sogoboeM GHA yCTpoeH ape-
HaX, KaK NOKAa3aHo Ha yeprexe; Oblao
nofiasaeno 12 woaoaues. Tloa kKomoa-
LAMH  YKJIaIWBaAuch (QHALTPH, CO-
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Puc, 45. [laotana Kpote Kar.
| — peaymoBns SpoTHschRARTPALHONNAN npoKAagEs; F— XOPOMI OMHUISHAAH DOREPIHOCThE WA € HACEYEOSR] ¥ -

peIRHOBEE NOEASANE;

CTORIHe M3 CA0OEB MaTepHana, MNopH-
CTOCTL: KOTOPOro yMeHbllaercs ¢ raybn-
o, [Ipu mocrarounoil sgdexTHBHOCTH
OCHOBHOTO ApeHaxa (QHALTPH NOA MO-
HYPOM He SABJAIOTCA 00A3ATENLHBIMH,

13. PASMBIBbBI 3A MJOTHHAMH

Pasmuip 3a BONOCAHBHBIMH MJAOTHHA-
MH BO3HHKaer BCAeACTBHE Bo3neficTBHA
GONBIIHX CKOpOCTER TeYeHHA Ha Helo-
CTATOYHO npoyHoe ocHoBanne. CKopoeTH
TeYyeHHA MOryT ObTh 3HAYHTENLHO Bhilue
GBITOBEIX; NpH GOJABIIKX CKOPOCTAX BOJAA
MPOHHKAET B TPElLIHHL OCHOBAHHA, Bb-
JHBa8 IJONOJHHTENLHOE napieHHe H[.'IEH-
pylweHne.

SddeKTHEHEM  METOAOM  FauleHHs
nagawmefl Boasl ABASETCH IHApapaHye-
CKHil npeixok. OnHako npw HegocTaTou-
HEX rAyOHHax HHEHero Gbeda NpHMOK
MOMET OKa3aThCA CABHHYTBHIM 34 MJ0TH-
HY H BHI3RaATL pPasMbB OCHOBAHHA
(pue. 46,a—2). B sTtex caysaax ueneco-
ofpaato ycrpoiicteo BogoGoiHOro Ko-
Joaua 4as noayueHus HeobXxoxuMod ray-

4 — rpassfinoe ocHosamiEe; § — rpanuftnaf dEasTp; & — ofpaTtial  QRABTH,

GuHel B HHXHem Onede. B oTaensHbX
CAYYAAX TracHTelb MOMET OuiTh YCTPOEH
B BHAe HeGoJbliOl NMAOTHHHI-MOpOra HH-
e no Tteuenuo. [lpn rayGuHe Boawl
B HuMHeM Obede, npesbiuaipouei ray-
GHHY AAR 3aTONJeHHs THAPaBJAHYECKoro
NpEIAKKA, NPBIKOK MPOABHATaeTcH BBEPX
M0 TeYeHHIO H Ha HAKNOHHOMR rpady (puc.
46,0, £) NoJHOCTBLIO 3aTanjiuBaercsa, JTo
YCN0BHEe HacTOo JOCTHrAaceTCH C MOMOLLBHD
HAKAOHHOTO BoAolOA € VYKJAOHOM, He
npeeuinaowiM 114, xotopuit obecne-
uyuBaer Gosee pasHOMepHOe pacnpejene-
HHEe CKOpPOCTEeH,

Ecai racuteas cHabmxen BojloGoii-
HEMH CTEHKAMH H 3yObAMH, KaK NOKa-
3aHO Ha pHc. 47, MOMET BOAHHKHYTL
BHAOH3IMEHEHHBA IHAPABAHMECKHA npbi-
#OK, KOTOpPHI#l Tpebyer MeHbleR AMHHE
KpemJeHus Huxxuero Goeda.

Pasmepnl sogofofinoro Kosojua co
BCMIOMOTAaTe/IbHBIMH  YCTPOHCTBAMH  MO-
ryr OwTh onpeaeneds no DBaaidicaeny
[/1. 17): nycts A —rayGHHa HHIKHETO
Guea npH BHICOKHX ropusontax; D' —
Tpefyeman rayOnaa numnero Oveda ana

&)

#ﬂf.rw _\\._____
S o

H
&) ) *

Puc. 46, Bogocansw ¢ ycrpoficTeaMn MPOTHE pajMuBa.
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3aTONJEHHOTO MnpbikKa; Mg — rayGuHa
pH HH3KHX TOPH3OHTAX; U — CKOPOCThL
NpH HH3KHX TOpH3OHTaX; L — anHHA KO-

JA0Aua; € — YCKOpPeHHe CHABI TAMECTH;
Fr —yncno @pyaa. Torana:
Frz_,%; (34)
hyp=7 (V8FeFT—1), (35)
amm Fr=3—30
D'=(1,10— 5 kg (36)

anst Fr=30— 120

D= G,Eﬁﬁﬂﬁ; (37)
ana Fr=120—300
'F
.D*_—.(l ,m—_ﬁ?)hﬁﬁ;& (38)
ana Fr=3—300
4,5k 5455 ?
.IL= _F-l'_ ' {ri'-.'-”

3TH 3aBHCHMOCTH OCHOBHIBAIOTCH Ha
274 sKcnepHMeHTaX Ha  BOLOCHHBax
¢ YKAOHAMH, MeHswouEMica ot | go 2,6
Hor | no 1,5 npu cropoctax 0,9—
|4 m/cex. [IpuBeneHHule Bhilie thopmy-
ALl MPHTOJHE AN BOAOCAHBOB BBICOTOf
Ao 25 m. [lpn Goabllell BHICOTE NONMKHBI
OHTEL NMPOBEAEHEl CMNENHANBHBIE OMNBLITH
no ONpegeneHHi0 YCAOBHH KABHTAUMK.

Puc, 47. Cxema ycnokomteawnoro Gaccedlna.

| — pOCIOEnuTeal [OTOKD; 2= g0WHEE  MEPCH; J — KOH-
gesofl nopor; 4 — CcTEnNKS,

Kak yrasmBanoch paHee, AOHHBIH
MPHAKOK HexenarteqeH BCAeacTBHE BO3-
HHKHOBEHHS GOJBUIHX CKOPOCTER Ha aHe.
Ilns npeaynpewxieRHs 3aTONJEHHA e
JaecooOpa3so ycTpoHCTBO NAHHHLIX Ha-
KAOHHBX BoaoOoes. ONMTH MOKaskBAWOT
Xopoiuyi paboTy UX npx ykaone | :4.

Han orGpoca cTpyn 3a npejenn Co-
OPYKEHHSA HCNOJAL3YETCH HOCOK B KOHLE
BOAOC/AHBA; TaKasi KOHCTPYKUHS BHINOJ-
HeHa, HanpuMep, Ha naotHie [psna-
Kyan.

Jnsg apodHHX MJIOTHH BHNOJHAIOTCH
BOAOC/HBL, KOTOPHE HMEWT B KayecTse
racHTe]s cneuxansHble OGeTOHHBE no-
AYIUKH, a rayOGusa B HHEKHeM Obede,
HeoOXoauMas AJMA  YCNOKOGHHH CTPYH,
NOCTHraeTca YeTpoicreoM  HeGOABLLOH
BOAOCAHBHON NJAOTHHM HA HEKOTOPOM
paccTOAHHH OT OCHOBHONH NJOTHHBL.

FVIABA ILIECTAS
BOJOIPHEMHBIE U BOJOCBPOCHBIE COOPY )KEHHS

14. BOLONPHEMHHKH
FHAPO3JEKTPOCTAHLLHA

Boaonpremuste yerpoiictsa I'AC cay-
Kar AN Nojayd BOAW B JePHBALKOH-
HBIE COOPYMEHHA NPH 3a0aHHOM PEXHME
padore I'2C. BononpHeMunK BRJAIOYaer
B ceff pelleTKH AAs MNpeioTBpallleHns
nnﬂm B BOINOBOMABI copa H JbJIHH

=

paaMepaMi, J0CTAaTOYHBIMH A8  no-
Bpesaennn oGoOpyloBaHHA, H 3aTBOPH,
KOTOPEIE PEryJHPYIOT NPONYCK BOAL 4e-
pes pononpuemHuk. Ecau Jaepusauus
BRAO4acT p ceba JOTOK MAM Kanan,
BO3MOMKHO YCTPOHCTBO ABYX HaH Gonee
BOAONPHEMHHKOB: OJHOTO, PACHOJONKEH-
HOrO B TrOJIOBHOM Yalle, H JApyro-



54 BOJAOMPHEMHBIE H BOJOCBPOCHBLIE COOPYXEHHA

[ra. 6

ro— B KOHUE KaHana, B Hanmopxom Gac-
ceiine,

Bononpuemuukn TI'3C moryr GuITh
pasfeneHsl Ha nepa OoOJbIUHX Knacca:
HHIKOHANMOpPHLIE W  BHICOKOHANOpliLE.
BricokoHanopuule BOJONPHEMHHKH NpH-
MEHSIOTCH B TeX CAyYasX, Korjla HMeer
MEeCTO rayGokas cpaloTka BOAOXpaHH-
qauwa. HuskoHanoplble BOAOTIPHEMHHKH
NPHMEHSAIOTCA NPH  MaJdwX cpaboTkax
YPOBHA BOAWI, HANDHMEpP NP CYTOYHOM
HIAH HeAensHOM peryaupoBanun. Yerkoe
paszaejeHne Mexay oOOHMM KJaccaMu
nposectu TpyaHo. Ha puc. 48 nogaaa-
Ha KOHCTPYKUHA BOJONpHEMHHKA Yyera-
HoBky 'pang-Kyau. Totepn nanopa ua
STOM BOJONPHEMHHKE HE [pPeBOCXOAAT
15% ckopoctHoro Hanopa.

1. Ofwue TpefoBanun Kk BogONPHEM-
wakam. [Tpu npoexrupoanni Bogonpu-
E€MHHKOB JIOJIKHBI COOMIOIATLCH ClAeayio-
IHE YCA0BHA:

a) KoHcTpyxuus  aoaxua GBITH
VCTOHYHBON B ONOPOMHEHHOM COCTOSHHH.
HusxoranopHsele BogonpHeMinsn ofuyto
YCTPAHBAKOTCH B MPONAOJIKEHHH MJOTHHE
HJAH COCTaBMAAKT HacTh €€, H noroMy B
OTHOINEHHH HX AWIKHB OBTL BHMNOJHE-
HBl Bce TpeboBaHHA, npelbIBASEMbE
K naoTHHam. Bricoxonanopuwe sogonpn-
€MHHKH B BHIC OTKPHTO crOosmedR Gau-
HH JAOJXKHL BLICPKHBATL  JAaBaeHHe
Abla B cellcMHYECKHe VCHARA,

G) CxopocTH npoTeKanHs BOAK Yepes
PELIETRH, 34TBOPLl M JpPYrHE 3J€MEHTHl
- BOIONPHEMHHKA JOMKHLE moaGrparhes
HCXOMA N3 3IKOHOMHYECKHX M TEXHHYe-
CKHX TpeboBaHHM.

B) Ouepranus ruApaBAHMECKHX KOH-
TYPOB BOAONPHEMHHKA NOKHB OHTL TA-
KHMH, 4yTOOB Nepexol CTATHYECKOro Ha-
nopa B CKOPOCTHOH OB paBHOMEpPHEIM
H COTIPOBOMAJCA HAHMEHLITHMH noTeps-
MH Hamopa.

r) Boaonpuemuuk aoamen Gbith npu.
cnocobaen aas nocrosuuofi pabortu, Bea
alnaparypa A BCOOMOraTeNbHLIE YCTPoi-
CTBa J0JXKHB OBThL B3AHMHO CBA3AHH H
oneparusinl B padore. HeobGxoaumocTts
B pemoHTe TpyOonpopoaos TYpOHH W
BXOJAHBIX 3aTBOPOB AoJuKHA OLITh CBene-
HA K MHHHMYMY.

OcoGoe 3nauenue nps DPoeKTHpOBa-

HHH BOJONPHEMHHKa HMeeT Xapakrep
TeYEHHS TOTOKA B HEM; KOHTYPH €ro

A0/ HE OHTL BHNOAHEHH TipeaebHo of-
TEKAEMBIMH [JIf YCTPAHEHHA HIJHIIHHX
notepb Hanmopa. Hamenensue cevennit non-
HMHO BHINOMHATLCA NA&BHO, Ge3 peskHx
Mepexoaos. 3aTpara BpeMeHH Ha Ie-
TaJdbHOE MPOSKTHPOBAHHE BUADIPHEMHH-
k& Oyjer NOJHOCTEIO ONpaBiaHa BHICO-
KHM KauectBoM ero paGore. HanGonee
MeaaTeNbHOH H SKOHOMHYHON KPHBH3HOMN
A8 H3MEHEHHS cevyeHnii ABJIgeTCA TaKas,
NpH KOTOPOH CKOPOCThL MEHAETCA no np4-
mofl. Ha sojonpuemunke psua-Kyau na
p. Koaym6un Goaswoe BHHMaHHe GHIO
00palleno Ha NepexoiHON VUaCTOK Mew-
AY BojonpHeMHHKOM H TpylonpoBoaom
cefvac Xe nocje aatsopos, B sToMm Boj10-
NIPHEMHHKE OT NPAMOYTOJBHOID CCeHEHHSA
BeicOTOR 9 M npr wHpuue 4,6 » na pac-
cTofHHE 9,5 M GBI ocyllecTRAEH nepe-
X04 K auamerpy tpyGonmposoga 5,5 M.

Koucrpykuns BXoamwx ycrpoitcts
BOAOMPHEMHHKOB ao/uKHAa olecnednpath
IPOMHOCTL H YCTOWYHBOCTE COOpYMeHH.
B HH3KOHANOPHBIX BOAOTPHEMHEKAX NpH
HAAHYHH BOSMOXKHOCTH NOJNHOM 3aKyNOPKH
PELIETOK JLIOM HJAH COPOM BCE 3JeMeH-
Thl COOpPYMEHHN A0MAHL ObiTh paccunTa-
Hbl HA NMOJIHOE FHAPOCTATHUECKOe AaBJe-
Hhe. Bauay penkoit nosropsemoctn sto-
ro ABMAGHHA B pacuerax npouMHOCTH MOTYT
ObiTh ADNyUIeHb NOBHIIECHHLIE HanpAme-
HES. B  HH3KOHANOPHBIX YCTaHOBKAX,
PACNONOMEHHBIX B TENJOM KJIHMATE H HA
pexax, HeCviiHx Heloabllioe KOJAHYECTRO
copa, 3a MAKCHMAAbHBIR pacueTHwil ne-
penasn ka pelleTkax nprEumatr 15—
1.8 4. C yeennuenmem sarayGaenus pe-
IWCTOK YMEHbIIAETCHA ONAcHOCTL MMOJAHOH
3aKynopxu peuwretok. Buukn n pasnens-
HEI€ CTEHKH, Ha KOTOPHE ONHPAIOTCH pe-
WeTKH M 33TBOPH, AOAKHB ObTL pac-
CYHTAHBH Ha BCEBO3MOXKHBIe CJYYaH Ha-
rpy3ku. B uacTuocTh, mpH pasaensHoM
BXOJAe K arperatram, Y49HTHBAas BO3IMO-
HOCTL 3aNOJHEHHA OAHOMO H3 MPOJETOB
PCLICTRKH CcOpPOM, OBIYKH JOJMHW OBThL
paccynTaiel Ha MNOJMHOC OAHOCTOpPOHHEEe
6okosoe gapaenie BOIH,

KOHCTDYKTHEBHEE pelleHHS HH3KOHA-
NOPHLWX BOAONPHEMHHKOB OYEHb pa3Ho-
00pasHBl B 38BHCAT OT MECTHHIX yeaoBuil,
[To sTomy BOmpoCY MoryT OITH HaHbl pe-
KoMeHzaunn obmero xapaxrepa.

MocTHE IR OYHCTKH pewreTok ao-
weH  OblTh  pacnooMed Kak MOKHO
HHMKe Haj NOBEPXHOCTLIO BOAM, JHLIL
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Puc. 48, Bononpremnoe yerpoficteo I'3C psua-Kyan.
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CJAErKda BBICTYNAA HaJ MaKCHMAaJbHBIM
yposrem, HusKkoHanopubie BOAOTIPHEMHH-
KH OYEeHb 4acTo BHNOJHAKWT QYHKUHID
MAOTHHE H NOTOMY MAO0JMKHB PAacCUHTH-
BATLCH HA YCTOHYHBOCTE M NPOTHBOLAB-
Jedne. Heo6xoauMocTh peMOHTA PeLUeToR
ABJSETCA BechMa peikod, H MN03TOMY
JAHIB B OTAENBLHHX CAelHAALHBIX Cay-
YARX Nepel pPelleTKaMH Ccaeayer npea-
VCMATPHBATL PEMOHTHOE 3arpamienne.

[lpn yecrpoiictee mopora nog 3aTBoO-
poM Heuenecoo6pasHO BHIMOJAHATH €ro
B NpOLECCe CTPOHTENLCTBA BOAONpPHEM:-
HHKA, TdK KaK 3TO MPHBOJAMT K 3aTpya-
HEHHAM NpPH MOHTaMe 3aTsopa. Yjau-
HEIM NPHEMOM MABJAAETCA OMYCKaHHe MNO-
pora BMecTe CO LIHTOM B OCTaBJeHHYIO
wrpaly B GETOHHOM MaccHBe.

Bo Bcex BogonpHemHHkax, B ocobes-
HOCTH TeX, OT KOTOpHIX oTxoaumr Ttpylo-
npoBon, HeoGXOAHMO MPEAYCMATPHBATL
aspauHoHHble ycTpoficTBA HAR B BHAE
GeTOHHOM WIAXTH 33 3aTBOPaMH, HAH B
BHAe TpyOHl, chneupanbHO 3aMHILEHHOH
or oOMep3aHHuA,

HeolxoauMocTs yeTpoHCcTBa 3aKpH-
TOr0 NOMEIUeHHA Haj BOAONPHEMHBIMH
yerpoficteamu  onpejeaserca  ofHYHO
KNHMATHYECKHMH YCTOBHAMH,

Jlaa manespHpOBaHHA 3aTBOPaMH H
pelleTKaMH MnpeaycMarpHBaerca  Top-
TajAbHH{ HJH K03J0BHW Kpan, npoxoas-
muf no BCeMY BojonpHeMHOMY ¢poHTY.
HOasn xpynuelx TI'3C  uenecoobGpasuo
npeaycMaTpHBaTh HHAHBHAYAJbLHbLIE
NOABEMHHKH Ha KamaoM BOAONpHEM-
HHKE. ;

Jas c6poca JbAHH H COPA BO MHOIHX
cayyafaXx 3a pelueTkaMH yCTpaHBaerca
cOpocHoil noTOK, KoTOpHt ofecneyspaer
yaaJeHHe NJABAIIHAX TeA B HHXKHHEA
6eed. Pasmepn cfpocHOro JIoTKa MOJIXK-
HH ofecneynTh yiaJdeHHe JNbAHH 3HauH-
TeJLHEIX pasMepos.

2. 3amuTa BOJONPHEMHHKOB OT COpa.
Jlas orsosa Abna ® copa K cOGpocHOMY
OTBEPCTHIO Bogoclipoca BO MHOTHX Cay-
q4afxX HeoGXOAHMO YCTPaHBAThL OTKAO-
HfWOllHe YCTPOHCTBA B BHIE 3aNaHH HJIH
GyHbl, PAcNONOMEHHWX nox yraom 30
nan 45° x Hanpapneuuio Teuenus. B ne-
KOTOPHIX CJAy4asX yerpauBalorcss GeToH-
HHI€é CTEHKH, ONHPaIHeCH Ha OTIeAb-
HBle OMopH. 3TOT THO HEIKOHOMHYEH,
MOCKONBLKY * 3alIHTHAA CTEHKa [OJMHE
BHACPHHBATE Jasiedne Jasaa. Onua-

Pue, 49, Tunw aanaued,

KO 3TH ycTpofictea snosse cebs onpas-
ALBAKOT B CYPOBOM KAHWMAaTe npH Hebodb-
woflt ray6uue sepxuero Gpedha H Majom
TOPPYAMEHHH BOAONPHEMHHKOB, SHAYM-
T&JbHO YMeHblUaA Je10BLIe 3aTPYAHEHHS.

Boasweft yacTeio samutHEeE yorpoii-
cTBa oopMARIOTCA B BHAE NJaBalolied
3ananx A3 Opesen HAH Gpycwes (pHc, 49)
C 3AUIHTHLIM LHTOM, NPeAOTBPALIATOILH M
NOAHLIDHBAHHE COPA W JbJA TOA 3aMaHb.
Hexocrarkom storo tuna sanauy seaser-
cA ee OLICTPAf HIHAWIHBAEMOCTH, KOTO-
pas moxer OHTh YMeHLIIEHA OXKpacKoil
HAH  MPONHTHIBAHHEM  CHNenHAJBHBIMH
pacTsopamH,

Ha nekoropsix I'DC samurHme 3ana-
HH YCTPaHBAIOTCH H3 MeTa JHueckKHX
TpYG HMAH NOHTOHOB, 3aKpenyieHHBX OT-
Ae/IBHHIMH CEKUHAMH HA CTAJLHOM TpoOCE,
3aaHKepPeHHOM N0 KOHILAM.

Pacrardpalomue ycuiaus B Tpoce,
YAEpPIKHPAIOUIEM 3anaHb, 3aBHCAT OT IJ1V-
GHHB MOTpPYXKeHHA, CKOPOCTH TeYeHHs W
KPHBH3HW 3anNaHu.

Hdas HansuirogHeAwux yeaosuii paco-
Thl, HA KOTOpLIE AOKHO PacCYHTHIBATH-
CA COOpYMeHHe, HEOOXOAHMO YYHTHIBATEL
AapjleHHe BETPA, & TAKMKe HAKaNJHBaHHe
nepea sanaHpi0 JbAa B copa. Mauua
CeKIHH He A0J/UKHA GHTh CanlKoM GOJNb-
wofi, TaX KakK 370 NPHBOAHT K YBeJHYEH-
HHIM YcHAHAM B Tpoce. 'ayGuua norpy-
KEHHA 3anaHd mold Boay BuiGHpaeTcH
0,75—1,0 m. Pasmepwm moaocGpocHoro
OTBEPCTHH, PACNOAOMKEHHOTO B KOHLUE
3anadd, JAOMKHE OBTb JOCTATOMHBIMHM
ANS NpPOTYCKA KPYMHBIX JBAHH H copa.
BoxocOGpociioe oreeperdHe nofskHo ObITh
o0opvioBaHo WAHAOPHHEMHM HAW KJAanaw-
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HEIMH 3aTBOpPAMH [IJA peryJHpoBaHHA
cbpoca abaa.

CopoynepHupatollHe peleTkH, cay-
MalulHe A8 3aWHTH BOACNPHEMHHKA OT
NJaasariuux Tes, o06HYHO pacnoJjaraioTrcs
nepeix satsopaMi. B npexunx npoexrax
NOYTH BO BCEX CyHWasX pelleTKH pacno-
JaraJuce co caadblM HaKJIOHOM, UTO
0071er4ano uX OYHCTKY C NMOMOLILIO MeXxa-
HH3MOB HJH Bpy4HYW. C ToABJeHHeM
YyCOBEPUIEHCTBOBAHHLIX QUHCTHHIX MeXa-
HH3MOB pellleTKH MOHTHPYIOTCA C BepTH-
KalbHbiM pACNONOMEeHHEM crepiKHeft,

PaccTodHus MeX1y CTEpHKHAMH pe-
WeToK GepyTcH pasaHYHBIMH: AAS Majsx
TYpOHH OOBIYHO HA3HAYAWOT NPOCBETH
60—T70 mm, 118 KpPynHHX YCTAHOBOK
npH GOJBLIHX pacxojax BOAB TpoOCBET
MEHIY CTEPKHAMH He npeBniuaer 120—
150 mm, Tak Kax mpeaMersl OGovplliero
pasmepa, npoilelliHe uepe3 peleTky,
MOTYT NMOBPEIHTH 3aTBOPH HJAH palboune
koneca TypOHH. OnopHbME KOHCTPYKIHH
PEIIeTOK MOJKHB PACCHHTHIBATBHCH HA
IHAYKTETLHLIE  VCHJIHA, BO3HHKAIOULIHE

fo -7

npH aaGueke peurerok copoM. OGHYHEIM
KPHTEPHEM JJA CpefHHX YycaoBufi AB-
nsgerca  3abuBKa  peweTkn  Ha 25%
HHBOIO CeYeHHH, HO pelleTKa MOAKHA
ObiTh TakiKe ycrofiuwBofl npu Tpemedsb-
HOM HanpsMXKeHHH B MeTajjie H noaHof
3abuexe ee.

CopoyaepxHpaloulie QeuieTkd Bhl-
MOAHAIOTCA H3 PAMOYTONLHEIX CTAJIBHBIX
CTepAHEH, pacnofoeHHHX napanielb-
HO. OHu 0OHMHO BENOAHAOTCA OTAEAb-
HEIMH NaHenaMH WwHpuuo# 1,2—I1.5 M w
Annnoi, obecneunsapowelt ynobersa Ma-
AeepupoBaHnAd. ONopHbe KOHCTPYKIHH
BEINOJAHSAIOTCA H3 [BYTABPOBHX OaJjoK.
Toamwena crepaued ofumno 10—12 s
npH wHpnHe 60—75 mm. B npomexyTke
MEHK LY OTIOPHEIMH  KOHCTPYKLUHAMH
(puc. 50) pewerkn coeanHsiores GoJ-
TaMH C HAaCaMEHHHIMH Ha HHX MexXay
KaMALIM CTepiKHeM oTpeakamu tpyol.
GonToBble  OTBEPCTHA  PacnoaramTcs

GjuMe K HA30BOM yacTH CTepXKHA C TEM,
yTolBl HEe TpPenATCTBOBATH CBOOOJHOMY
NPOABHMKEHHIO

3y0ben OYHCTHTEABLHOW

—— =
219 —

2,52
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Puc. 50, I'pyGue pemerku ma [3C Codpr Mena,

g — oNOpH B HANPABARIOUINE; § — HETAAs CORLAN.
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MAUWMHEN. 3Ta CXéMa HeylauHa Bcaen-
cTBHe OOJILINHX MOTEPL Hanmopa.

Jlna mansX YCTAHOBOK IIPH OTCYT-
CTBHH TOLBEMHOr0 KpaHa pasMepnl pe-
WIeTOK BHINOJHAITCH TAKHMH, 4YTOOH
MO0 ObJo NOIHMMAaThL HX BPYYHYIO,
Tlpn wanuuud Kpana peleTkH MOryT
6biTh CMOHTHPOBAHB H3 OOJABIUHX CEK-
uufi. OcoGoe sHHMAHHE no/XHO OHTB
ofpauleno Ha YCTOHYHBOCTE pelIETKH
PR ABHMEHHH TO Hel OYHCTHTENLHON
MmammHbl. Oyelb BaKHLIM YCJAOBHeM fB-
anercqa coGmonexsne posnofi nopepx-
HOCTH C RANOPHON CTOPOHH, C TeM 4TOOM
HHYTO He MeWaJo NepeMeielHio OuHCT-
woro mexaHuwima. IIpm BHNOJAHEHHW pe-
IIETOK CEKIHAMH JoJiKHO Ouith obecne-
YyeHO THlaTenbHOe CTHKOBAHHE KAaXKI0ro
CTEPHHA CMEMHBIX CeRUHMA.

OuncTRa peiletok Ha Maawmx [DC
OCYIECTBAAETCA BPYHHYIO € TOMOUIBHO
BCTIOMOTATENLHHX npHenocobaennit. Ha
rAYOHHHEX  BOJONPHEMAHKAX OYHCTRH
pellleTOK MpaKkTHHYeCKH He Tpelyercd.
3aTpaTel TpyAa Ha OUHCTKY pelueToK
MOTYT OHTb 3IHAYATEJNBHO YMeHbIUEHB
VCTPOACTEOM BO3ZAYIIHOR CHCTEeMBI, NO-
aawomedl nysspbKH BO3AYyXa ¥y HH3a pe-
werkn. [Las xpynueix [IC nosceMecTHO
NPHMEHAETCH  MeXaHHueckas OYHCTKa
< MNOMOIIBLID CHeUHANLHBIX OYHCTHTENb-
HEIX MMl  PasiHuYHBIX KOHCTPYKUHA
(pre. 51).

Jaa maawx '2C ¢ HA3KOHANOPHBIMH
BOAOMPHEMHHKAMH NpH HeloJABIIOM pac-
CTORHHH MEXAy CTepHHAMH pelerox
CKOPOCTH TEuEHHS B pellleTKe He JOJXK-
uu npeswinate 0,75 mfcex, Jlaa xpyn-
HHX HH3KOHATOPHEIX BOMAONPHEMHHKOSB
npH Mexanuueckofi OuUHCTHe pelerox
MOMKHO YBeJHUYHTHL CKopocTh 10 1,5 m/cex.
Taxk, nanpumep, Ha ycranosxe Yuaep Jlsu
aonvinera ckopocts 1,5 mfcex. TIpu sTHX
YCJAOBHAX H pacxoje uepes peuleTky no-
paaka 266 m3/cex nmoteps Hanopa B pe-
wreTke He npessimana 3 cam. Kaxk npasu-
70, NOTEpA B peIIeTKaX COCTaBAser
3—15 cm.

Jloia BHICOKOHATMOPHHX BOAOTMPHEMHH-
KOB OKOpPOCTH BXoma Moryr OwbTh He-
CKOJIBKO YBEJAHUYEHH, MOCKONLKY OUHCTKA
peleTok npejacraBaser cobofl A0BOJBHO
peaxyio onepaunto. OTmeueHa ycnewHasn
pafoTta paia BOAOTIPHEMHHKOB ITPH cpea-
Helt CKOpPOCTH TeueHHA 4epe3d peIeTKy
3—3,5 m/cex.

Puc. 51. CopoyiepKHBaouiie pemeTis
noskd Bamaguasa.

| —cTepmnn pemetor; J—ayisd oyneTHTeALNOR MAWEHL,
4 -— B EHESM REpeuEmeEny CIHETHTEARMON  MIUIHHW;
A = pEmeTES; 5 — HapgpaARARIOULEE.

yera-

MecTHeie NOTEpPH B BOAOTNPHEMHHKAX
H3MEpPATCA B A0ASX CKOPOCTHOrO Hano-
pa ® onpeaeasiorcs no gopmyae

e
hy==kh, =k, (40)
rae h,—-umpucmnﬂ Hanop,
h,— norepi manopa,
v — CpegHfAs CKOpocTh MpoTeKa-
HHS BOALI B PelIeTKE, M[cew.

[MoTepn BO BXOAHLIX pelleTKax oGbIY-
HO MaJB BCASACTBHEe HE3HAUHTE/IbHBIX
cKopocTéfi TeYEeHHA B HHX, TNpHHHMAae-
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MBX Aaf obJeruyeHHA OYHCTKH peleTox.
s yHCTHIX pellleTOK JAOCTOBEDHBIM 3HA-
yenneMm anas Qopuynst (40) momer cay-
HThH BEAHYHHA, OnpelenseMas ypasHe-
HHEM

k=1,45—045R— R,  (41)

rie R — kos¢hPHUHEHT 3an0oJAHEHHA Nao-
AAH PeleTKH KOHCTPYKTHBHHIMH &J€-
smentami. O6buHoMy 3HaueHH R=
=0,65 coorBercTBYeT Beanuuna k=074,
a ang cxkopocreit 0,75 m/cex norepu Ha-
nopa cocrasngior 0,02 u. Onxako pac-
geT JoJmeH OLTh NPoOBeAeH ¢ YUeTOM
BOIMOAHOTO 3aNOJHEHHA YacTy peuer-
Kt copoM. B npaxTHHECKHX CAyuamx
25—50% naoWans OUHIAEMBIX Bpyu-
HYIO pemlerok 3a0HBAIOTCA NMJaBAIOILAMH
TeJdMH, YTO 3HAMHTENBHO TNOBLILIAET
norepu Hanopa. [lotepn nanopa B npa-
BHJALHO 3aNPOEKTHPOBAHHLIX BOAOTIPHEM-
HHKaX OOMYHO HHUTOMHBL H MOTYT He
VUHTLIBATBCA B pacuere.

3. 3amMTa BOLOMPHEMHHKOB OT AbAA.
[lpw mMpoexTHpoBaNHH BOJONPHEMHHKOB,
PACTIOJIOMEHHBX B XOJOAHOM KJAHMATe,
yacto Oumaer HeoGXxoauMo npeaycma-
rPHBATHL MEPONPHATHA NO 3alUTE COOPY-
#enud or Abna. Ha puc. 52 noxasana
cxema, NpH KOTOpoil MOXKHO OXKHAATL Je-
J1oBHE 3aTpPyAHeHHN, a Ha puc. 53—
CXeMBl KOMIOHOBKH THApOY3/Jia, MNO3BO-
JAI0UIHE VMEHBIIHTh 3TH 3aTpyaHeHud.
Ha rayOunHHEIX BOJOTIPHEMHHKAX, BEpX
KOTOPHX pacnojoeH Ha rayGHHe CBHI-
mwe 10—12 a nox YpoBHEM BOAM, Jed0-
BHIE 3ATPYAHEHHS TMPAKTHYECKH HCKJII0-
HEeHH,

Jlenopsle 3aTpyAHeHHA MODYT HMETh
MECTO OT HeCKOALKHX BHJIOB abaa. [lo-
3epXHOCTHHIT Jei, oGpasyiuafics npu
1aMep3aHAN BOAB, 2 TAKHe Medbuaiimue
JbAHHEH, TABBYIUIHE no peKe, HaKanau-
BAACL, MOFYT CO31aTh MpH MAJBX CKOpPO-
CTAX TedeHHS VeroiuBbil JeasHofl no-
kpos. T1pn 3HAYHTE/ILHEIX He¢ CKOPOCTAX
TOUEHHA MOBEPXHOCTHOTO Jbda He obpa-
syercs. [lopepxsHocTHuI Jel B BHle OT-
JebHBX AbAHH cOpacwBaeTcs Yepes BO-
dochpocH.

. Hpyroii sua Jsnia — wyra— obpa-
3yercsa B notoke mpH GoabIHX CKOpO-
CTAX TEYeHHA W OBHIMKETCH NO pexe B8 BH-

- ﬁxmx cKonaeuuil, koropue obaa-
30T cnocolHOCTRIO  NpHMEpsaTh K
_r‘.:.u

o

a) &

Puc. 52, Pacnoaowenne coopyxenrll, npx xo-
TOPHX MOFYT HMETb MEcTo Jej0Bue 3aTpya-
HEHHA.

a — HEINOHANOpIAE CIEM3, OTCYTCTOYET AcIGlamETHAR
crTelgs; & — apRsoll, soponzocfipasnwil AoAX0a K WEDIAN-
oMY 348000 coocofeTayeT olpasonailiin Jamopa,

OXJaMKACHHEM 37eMeHTAM KOHCTPYK-
UHH. 3TOT BHA JAbja co3daer Hanbojb-
WIHE 3ATPYAHCHHA,

Jonuulil Aen oGpaayercs B HerayGo-
KHX Bofoemax npu ceofonnoft ot JAbaa
nosepxuoctd soaw. [lo ceoemy Boanen-
CTBHIO HA COOPYMEHHe OH aHaJorHveH
mryre.

Kak mpasuno, myra ¥ AOKHBIA Jen
BOIHHKAIOT NpPH OTCYTCTBHH TOBEpPXHO-
crHoro asaa. [Nostomy, ecan 3nanue ['3C
PACNON0KEHO NIPH BOROXpAHHARIE 60Nb-
IIHX pasMepoB, 3aTPYAHEHHA OT STHX BH-
A0B JbJa CpPaBHHTEALHD pelxkH. TaKkKe
He TMPHXOAHTCA OMMIAATH 3aTpyaHeHHH,
ecAH BOAONPHEMHHK PACTOJOXKEH B KOH-
e rayGoxoro AJAHHHONO KaHala npu Ma-
JIEX CHOPOCTSX TedeHHA, AOTYCHKAIOUWIHX
Guictpoe ofipasoBaHHe JelsHOr0 NOKPO-
ga. Ilpn GoABMIHX CKOPOCTSAX MOAXOAA
NOTOKA K BOJOTPHEMHHKY MOMHO OXH-
JIaTh BO3JCHCTBHA HA HEro WIYrH H AOH-
Horo Jgbjda. [locKONBKY OCHOBHBIE Jed0-
Bhle 3aTPYAHEHHs 3aKiouaroTea B oOMep-
3aHHy ofTexaeMuX TMOBEPXHOCTEH, B Ka-

al

6)

Pac. 53, Pacnoaomenue coopymensfl, npn xo-

TOpsX MOTYT HMETH MECTO MHHAMAILHWE Je10-
BuE® JATPYAHCHHA,

g — foasirol Geccelln nepea TSC W rayfoxoe NPHEMHOE

OTREpCTIE AMANWTCR aocTaTosnof samuToft; § — Gaccef

cpeANMX PAIMEPOR B HersyGOoxOef NPHOMHOE OTBEpOTHE
TpefiyioT YoTAN ORKIE DAMmALIL.
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HECTBE OCHOBHBIX MEp 3alMTHl AOMMKHL
OLlTh NPHHATE TaKHe, KOTOpHe MNpefy-
npexnaaior rakoe ob6mepizanue. B xaye-
CTBE OCHOBHLIX MepONMpHATHE npHMe-
HaoTes: 1) oforper pewerok; 2) yaane-
HHe JbJa CHKaTHIM BO3AYXOM; 3) yaane-
HHE pelleTok Ha nepHox uryroxoaa.

Has oGorpeea peleTok H JpPYrux
CTaJbHBIX KOHCTPYKUHMA, HA KOTOpLIE MO-
¥eT Bo3AeficTROBATL Jed, HX pasMellanT
3a 3aGpaibHoil cTeHkoil. 3Ta creHka, He-
CKOMbKO 3arnylaeHsass noa  YpoBeHb,
NpensiTCTBYET HOCTYNY XOJOMHOrO BO3-
nyxa K pemetke. Tenawlit BO3gyx nocry-
naetr H3 MalUIHHHOTO 3aja H oGorpeeaet
KOHIUWM pemeTok. B 3THX yCA0BHAX
CTEPAHH peleToK JAOMKHH ObiTh He-
NpepuIBHLIMH CBEPXY MOHH3Y Anasn obec-
nMeyeHHa nepeHoca Tenaa ao AHa, B cy-
POBLIX KAHMMATHYECKHX YCJOBHAX 3ITOT
meTon HespdexkTHren. Ha ycranosxe
Jla Tiopk wa p. Ce. MopHua pelleTu
BLICTYNAIOT Bbllle BOAL, H MO HX Bepx-
HHM KOHLAM nponyilens TpyOml, oGorpe-
paeMble napoM. STHM MeponpHATHeM 3a-
aaua GopeGel co JApfoM Ouljla ycCnemHo
peleHa.

B cypoBbix 3HMHHX YCJAOBHAX, oCO-
6enno B llIsenun u Hopeernu, Hawen
npHMeHeHHe MeTod o6GOrpesa pelIeToK
NOYTH HCKAYHTEJLHO 3JEKTPHUYECTBOM.

[Ipu npoexTHpoBaHnH 3JeKTpoolorpe-
Bd PEIIeTOK CTEpPMHH MOHTHPYIOTCR
ofbiunbIM  oOpazoM ¢ TNOAKTIOUEHHEM
K HHM 3JeKTpHYecKoro ToKa OT TpaHc-
¢opmaropa. AnasornunsiM o6pasom npo-
H3BoAHTCA oborpes masos zateopoB. [IpH
NeKTpooborpese KamAbld CTEPMKeHb HIH
Fpynma cTepiHell coeldHHAKOTCA Tnocae-
AOBATENLHO M Hepe3 HHX NMpPONycKaercH
rok. OnbiToM HafifieHo, 4To AJdA CTepK-
Helt, WMewlHX nonepeyHoe ceyeHHe
3—7 ca?, noctarouHuit oforpes noay-
yaercd npH sesnunne toxa 250—300 a va
CTepIKeHb.

OcobGento 3¢ deKTHRHO HCNOJBIORA-
HHe CcHCTeMB NOA4YH CHMaATOro BO3AYXA
AAA 3amHTH or JAbla. Cxarteifi BO3ayx
N0j AaBieHHeM, HeCKOAbKo OGOJBIIHM,
yeMm rayOdHAa BOALl, BHTYCKAeTCA H3
nepdoprposantofi Tpy6n nepea peuer-
kamd. [lysnipbKH Bo3ayxa NOAHAMAIOT
YACTHIIE JbJAA H 3ACTABJAAIOT MX TIOCTY-
nate B cneudansHuifl sonocaus, HeoGxo-
1HMOe paccrosiHHe OT HH3a pellieTok 1o
TpY6Bl 3ABHCHT OT CKOPOCTH TeueHHs, TakK

Puc, 54. Bogonpuemunk Poxu-Pepep ¢ yera-
HOBKOR ANH CXHATOTO+BO3AYXA.

I — pecapep: 2 — X kounpeccopy: | J— crvoaks 25 s
4 — cTodsn 32 Ma; 5 — HANPABASOMES P MeTOR; § — A8pd-
unoHNAR TPYOa: 7 — mAHAopHEA nay; § — 3aTROp; § — TPY-
G Rl GETOHNHMX OpoxAaakax (OCwdpld HE [aaHe BoOACs
NpUeMHAKS YKBSLNAOT ARaMeTpN Tpyd). 4

Kak HeOXonumo, 4To0H NY3BIPBKH BO3-
JyXa JOCTHIaJIR NMOBEPXHOCTH ellle nepen
peleTko.

Ha ycranoske Poku Pusep B Kosn-
HEKTHKYTE CHCTEMa CXKATOro BO3AYyXa
BTIOJIHE onpaBaana cebs; cxeMa yCTaHOB-
KH TI0Ka3aHa Ha pHc. 54. Cxarteil Bo3-
AYX NMOAaBaNCA ABYMA KOMIOpeccopaMu
MOILHOCTBIO 0 15 4. €. H KOMIpeccopom
25 4. c. B pe3epByap, napJeHHe B KOTO-
poM MNoAlepKHBANOCH 7 ar, OTKyAa OH
MOCTYNAA B PA3BONALIVIO JHHHIO C 14B-
aennem 0,7 xefem®. IlopoGran e ycra-
HOBKa OblNa cMoHTHpoBaHa Ha [pawa-
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Puc. 55. IlonycTuMue CKOpOCTH TedenHg BO
BXOAHWX OTBEpPCTHAX.

Kyan nepefi pemerkaMp H 3aTBopaMi
sojochpocos. nybuna soasl B MecTe mo-
JaYH Bo3ayxa kogebanace or 3 g0 11 M.
Boagyx nonaBajicA H3 OTBEPCTHS [Ha-
merpoM 3 wum. Beero Onio mpocsepJeHo
| 480 ormepcTHit mpH npojeTe BOAGCJH-
poB 3,8 M u pemerox 1,5 m. Ilponssoau-
TeJIbHOCTh KaMXKIOTO OTBEPCTHA COCTABHAA
0,06—0,10 #°/mux npn NaBNeEHH Y OT-
pepeTHa 0,15—0,30 xafcu®. Menssie Boz-
AVIIHELIE TPYOM B pasBoAsuieilt JHHHH
umetoT auamerp 19 u 25 mm. TnasHbe
noABoAslIHe JHHHH AMHEON | 200 m Bbi-
fonHeHsr H3 100 ma ransBaHH3IHpPOBAH-
HBIX CTaJAbHBIX TPYG, OGCAYVKHBaAEMBIX
YETHPBMA KOMMPECCOPAMH NPOH3BOAH-

TeabHOCTEIO 10 M3/ Mun kamawit npu nas-
JeHHH 3 ar.

Ha GoawluuxcTBe cospeMenubix I'2C
BCE peIIeTKH BBEINONHAKTCA CEeKUHOHH-
pPOBAHHEIMH AnA obecneuyeHns yaade-
HHA HX NPH ABHMKEHHH JAbaa.

Ha puc. 55 nan rpadak, no koropo-
MY, 3Hafd Hamop HajJ LEeHTPOM BXOAHOrO
OTBEPCTHA BOJOTPHEMHHKA, MOMHO Hai-
TH AONYCTHMYIO CKOPOCTH TEUeHHHA BOIBI
B0 BXogHoM oteepcTHH. [lpm sTom pas
Hanopos H = 200 u cKopocTh He pexo-
MEHAVeTCH Ha3zHavyaTh cBbilue 7,5 mfcex.

4. BricokoHanopHble BOAONPHEMHHEKH.
BuicokonanopHele BOOONPHEMHHKH Bbl-
MOJHAIOTCA pasjHyHbX THNoB. Las Bo-
NONPHEMHHKOB B OeTOHHHX MJAOTHHAX H
AN5 HH3KOHAMOPHLIX THMOB AeTaJH BO-
AONPHEMHLIX COOPY:KeHHid Majo OTJH-
yaiorea Jgpyr ot npyra. [fas sem-
AAHEIX H HAaOPOCHHIX ILIOTHH BOAONPH-
eMHHKH OOHYHO BLIMOJAHAKTCA B BHie
GAIIHH, PACOOJOXEHHON V NOJOIBH Bep-
X0BOro OTKoca. Hexotopeie npHMepH
BOAONPHEMHHKOB MOKasaHkl Ha pHC. HS6—
59, K coanenuio, HMEeTca OY€HL MaJo
AAHHBIX 00 YCJOBHAX padoTH BOAONPH-
eMHOH OGaluHH NpPH AaBsJeHHAH Jpaa. Ha
podonpuemMunke Jlesuc bpamk (puc. 58)

~ Puc. 56, CxemaThd9eckoe pacmonomenne UHAWHAPHIECKHX 3aTBOPOB,
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Puec, 57, Wpannapuueckni sateop [luke Pusep,

{ — HanpapAROHIHe; § — peweTEH; F — OTEAQHATE L, 4 —
peoreTiE; 5 — peprunf nopor; §—nuEeel oopor; ¥ —

CTEALHAH OOAHIORKS | 8 — TYNHEAL,

HMEIOTCA [Ba NapanjelbHO MOCTABJEH-
HBIX 3aTBOpa, PACMOJOMEHHHX B HHHK-
Heit wactH OawdM; (HALTPAUHA Hepes
3ATBOPH AO/MHA OKTH MOJHOCTHIO Npe-
avnpemaena.

15. BOLOCBEPOCHBIE COOPYXEHHSA

[MaoTuuet Beex rAposJexTpocTaHuni
cHabennl BogocOpocaMu ana ynajaeHHs
H3OBITOYHOTO MPHTOKA H3 BOJOXPaAHH/IN-
LA, KOTOPHil He Moxer GuITh nponyuleH
yepes TYPOHHE HJAH AKKYMYJAHpOBaH.

BoaocOGpockl BHMIIOAHAKTCA € MOBEPX-
HocTHHM cOpocoM BOAbl, CHOOHALIMH
Hau noHHbiMH. Tloavem ypoBHs B BOJAO-
XpaHuauie MoMmer OniTh Jonyilen a0
orpaHHueHHBIX TIpejeoB, Onpejense-
MEIX 3aTONJEHHEM; BOLOCAHBHBIE YCTPOi-
CTBA TNpPeayNpeKIaloT BO3MOKHOe MO-
BHILIEHHE YPOBHA CBEpPX AONYCTHMOrO.
3710 BHI3LIBAET HEKOTOPYIO MOTepH Ha-
nopa, koTopblit mMor Gbl GBETb HCNOABIO-
BaH AAs BupaGoTKH sHepruu. [as cHu-

KEHHA 53TOR [OTepH VBeJHYHBAETCH
AJHHA BOAOCAHBA MJIH e pacnojaa-
ramoTca Ha ero rpefGHe 3aTBOpH, pery-
JAupylome yposens., OueBuano, 4to He-
OGXOAHMOCTL  THLATENILHOTO  KOHTPOJH
YPOBHA OCODEHHO BeJHKa ANd HH3KOHA-
MOPHBYX YCTAHOBOK,

Bubop TtHna pomocOpoca 3aBHCHT OT
TonorpaHYecKuX, reoJorHdyecknHx M raf-
pPOJNOTHYECKHX YCJIOBHIE B CTBOpe r'ajpo-
v3jia. B HekoTOpeIX cAyqasx nmpedMyule-
CTBO OnNpeaeneHHOro THna Bojoclpocon
O4eBHAHO, HO O0bItiHO HA HAYaabLHOH cTa-
AMH MPOEKTHpPOBAHWA HeobXoauMmo cpas-
HEeHHEe pasJHuHbBIX THNOB BOA0CGPOCOB.
Onpeaesedne BepPOATHON CTOHMOCTH Mac-
CHBHOH BOJOCJHBHOH NJOTHHB HE CTOJb
CAOXKHO, HO }"IET BCeX SKOHOMHYESCKHX
XapaKTepHCTHK OTJEAbHBIX THNOB BOIO-
cOpocor apnserca 3atpyianedussm. [lo-
MHMO OnpeaeNeHHs KanuTaJdoBJOMEeHHH
B TeXHHKO-9KOHOMHYECKOM  pacuere
NONMHE OLTh YUTEHB H SKCOAYATAalH-
oHHBle pacxoasl. Hmxe paccmarpuealor-
CA VCJAOBHA NMPHMeHEHHS PasjHYHBIX TH-
nos BoaocGpOCOB.

1. beperospie Bopochpocel. B mBepx-
nem Obede HEKOTOPHIX NJOTHH MOryT
ObLITL O1HA HJAH HECKOBbKO eCTecTBEeHHKIX
JAOMHH HAH CEAJOBHH, NPHMBIKAIOUIHX
K ype3ay BOAL B BOAOXpaHHJlllle H Via-
JEHHBIX OT OCHOBHOTO COOpPYHEHHSA.
B stoft monumeHHON 3oHe Moer OuITh
VCTpOeH BoaocGpoc TPH CPABHHTEALHO
HeGobinHX 3aTpaTax. THNHUHAR CXeMa
nokazana Ha puc. 60. Kpoume TOro, pac-
noJoxenne pogocOpoca 3a npeaenasu
OCHOBHBIX COOPYXeHHH MOXET pe3ko
YNIPOCTHTE KOHCTPYKUHIO naoTtHe. Bo
MHOTHX CJYy4asX CTOMMOCTh BoocGpoca,
YCTPAHBAEMOro TAKHM 00pa3oOM, HHUTOXK-
HO Ma1a N0 CPaBHEHHID CO CTOHMOCTBIO
ocHOBHBIX coopyxeuuf. [Las naoruu, ua
KOTOPLIX BOAOCOPOCH MOFYT BH/IOUATHCH
p paGory nauws | pas 3a muoro Jer,
YeTpoiicTBO TaKHX BOZOCOPOCOB HCKIWO-
yuTeasio apdexrusro. Ilpun Goabuow
yaaJeHHH OT OCHOBHHX COOpYHKeHHil
pasMblB HHXe BofocGpoca ABARETCH CO-
BeplleHHo Ge3aonacHuM.

Takolt BogocBpoc, He CBHA3AHHBIN
¢ MAOTHHOR, pacnofoked HOPMaAbHO
K ee ocH M HMeer o6LYHO AJHHHBIHR
cOpocHOil KAHAA—OBICTPOTOK €O CPaBHA-
TeAbHo GOALUIEM YKAOHOM, N0 KOTOPO--
MYy BOfa OTBOZMTCA B HEKHHA Obed.



BOAOCBEPOCHBIE COOPYKEHHA 63

ulnuﬂull1

) == —— ——————— ==
T} |
|

Puc. 58. Bucoxonanopiudl momonpuemuux [lesic Dpaaw.
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ofiguionkn; § — CabSETORAR ONORG.

[peBSens mogoclpoca Moxer OHITH
npsMbiM, Kak Ha puc. 61, nan BenOAHEH-
HEM B BHIE apHH, UTO B HEKOTOPHXCAY-
qafx Gonee eaateabno. B Tex cayuassx,
Koraa rpefeHs BofocOpoca He ABAAETCH
BOJOCAHMBOM ¢ IIHPOKHM nNOpOroM, €ro

uenecooGpa3Ho BHEINOJAHATE ¢ NMpakTHYe-
ckum  npotunem, Tlorpebnas AAHH®
rpeGus senseTcd 00BEKTOM 3KOHOMHYE-
CKOro pacuera, NOCKOJbKY BBICOTa mJao-
THHB pacTer ¢ YMeHblIeHHEM [JIHHBI
sopocOpoca, KOTOPHI HMeeT HaHbOAL-
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Pac, 59, BuicokoHanopHufi BOAONPHEMHHE C UHJIHHAPHYECKHM 3aTBOPOM,

{ — NOALEMURK saTeopa; F — pareop; Jo—pemeTHEN; f — DOABEMHNA CTepEESL; § — PEPXHES VOOOTHEOHHE!
§ — BoagyTonom: T — HHMNEE YOAOTHEHHE,

poguss RAOIIEYES
& Solocrula

o

o028
Jodocdpoco

Puc, 60, ITpamep Geperosoro esosocGpoca » naoTholl cxaae.

Wy WHPHHY no rpe6Hi0 W sareMm cCy-
Haerca A0 HanboJee SKOHOMHYHOTO ceve-
HHA cOpocuoro Kanana, KoHeuHblfi yua-
cToK BogocGpoca odopMmaneTcd HHOraa
B BUe pacliMpeHHs A48 YMeHbIUeHHH
VAENLHOH 3Heprud cOpocHBacMoro mno-
TOKA.

Jlauxenne oAbl B Kanahax-ObICTpO-
TOKaX mpeacrasanet coGoii oy 3 hopm
HEPaBHOMEPHOrD JBHAKEHHA ¢ G0JLIIHMHA
CKOPOCTAMH H C CHAbHOM aspaumeii no-
TOKA, HTO BH3LIBAET YBEeAHUYEHHE JKHBO-

ro ceveHus. Jas npoexkrupoBauua Obi-
CTPOTOKA MOMeT OHThH peKoMeHJoBAN
nocaeqoBaTeAbHBIll pacyeT OT cedeHHS
k cewennio [J1. 18]

Jna kanaga Ge3 yejiedeHus BO3jyXa
ANA ABYX CTBOpoB oGosnaymM (puc. 62):
Q — pacxog, s'/cex;
b—mupuna ceoGoaHolk

CTH;

b, — mupuHa KaHajaa no AHY;
h—raybuda BOAW B Kadajae,

noBepxHo-
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Puc. 6l. BoaocGpoc Twonecra,
[ — BOAOAPNEMHIK; 2 — TYHHeAL! J§— pyean; o — racurean; §— nadpockn: & — poaoclpoe,
S — KoTanremc yraa Haxknoda GOKo- Aaa TpaneuenganbHulX CeyeHHR
BuX CTCHOK KaHana MnpH Tpane-
HeaaabioM CedeHHH; s F' A
A, A'—naowans nonepeyHoro ceveHHs < VE =4 I8 (43)

KaHaaa:
R, R'—ruapasiuqeckuii paauyc;
n— ko3pduumedT NIEPOXORATOCTH;

k — rosddanuent  ysaededas Boa-
ayxa, no rtaba. 4 (yeenuuenue
Koshunuenta mepoxoBaTocTH).

[lpn ycjoBuu BoBReveHnd BO3IZyXa
NPpHMERACTCH HUHAEKC 4.
1. Buibupaercs ausuenae n ana obkly-
HBX YCA0BHI 6e3 yyeTa yBJAeYeHHs Bo3-
: AyXa, a Takme 3HavYenwe £ g3 taba. 4.
-‘ 2. Haxogdrca mecro nepesoMa mpo-
una GucTpoToKa, yCTpausaeMoro oGwu-
HO B Hayaje KaHala, W onpeaeasiorcs
suavyenna &, A, R, v npu orcyrcrean
BOBJEUEHHA BO3gyxa. '
Jas npaMoyroJbHeIX ceveiil

| hZV%_

S B I Rpmrep x N%. 7. Iwcerun.

(42)

3. B Touke nepenoma BHIMHCNAETCH
aHavexdHe p oOTHOweHnd obweMa BOAH
TaGarnna 4

PekomenayemMue 3HAYEHHA A8 KO3
eHTa yBaeuenus Bosayxa [JI. 19

HUH=

XapaxTep nopepxuocTi Suatcnan k

0,003—0,004
0,003—0,004
0,004—0,006
0,008—0,012

Hepepaunne J0TKH 623 NAAHOK
Faagkas ueMenTHAR WTYKATYp-
K& HAH METAAA . & « + » »
Lemenatnuil pacTsop man cpen-
HHA BeTOH. . . = &« v u & &
Cpy6uft Geron mau raagxan
KAMEHHAR KABAKA . . . o .
I"pyGas KameHnan KJI3IKa Han
raaikan OyaslMHad KAagka

HO UeMeHTHOM pacTsgpe . . | 0,015—0,020
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Puc. 62, Cxema pacera GuicTpoToKa,

K obuieMy oObeMy BOAb H BO3AYXa W3
BbIparKeHHs

(44)

4, TMopcunTupaoTed PaKTHYECKHE 3HA-
verns A, R u i ¢ yueroMm BOBJeUEHHH

BO3JVXa.
JLaa npaMoyroisHeX cedeHud
A h
= Ro=—= 45

JLas TpanellenaanbHuIX CeueHuil

—by+ ¥ b345Q/pv)
B - . (45a)

5. Ilns TouKH nepenoMa BHUHCIAET-

cA s3nayeHue N, 3dupextusHOro Kosddu-
IHEHTa IIePOXOBATOCTH H3 YPABHEHHS

AR

n=le )

6. BHCTPOTOK JedAT HAa HECKOALKO

VYACTKOB MJHHOH [, mpuHHMas wmajbe

sHaueHud [ mpu OGbICTPOM BO3PACTAHHH

ckopocTell i GOJbLIKHE 3HAYEHHS JIPH paB-

HOMepHOM TeueHud. [Jlaa kamaoro yua-

CTKA BBIYHCJAAIOTCH 3Havenns A, R, o,

5, My Az R, IAs ARadanbHoro H Ko-
HEYHOro CTBOPOB PACYETHOTO VYACTKA.

7. Inn HHMKHEro CTBOpPA pacueTHOro
VUacTKa nNpHHHMaeTcna npolHoe 3HAaue-

nie b’ n puumcasiores R, v° w n_ . Has

00JeryeH A BLYHCACHHA MOryT GuiTh 3d-
paHee NOCTPOEHE! KPHBHE IJA pAa3HLIX
rayGHH.

(46)

8. BRuncaAAOTCE CpelHHE 3Ha4yeHHA
semund R u R/, v m v/, n, u n, Mexuy
CeYeHHAMH pacCuYeTHbX CTBOpPOR AdHHOT(
yYacTKa.

9. [Mpu cpeaHux 3naueHHAX HAXOAATCA
CPeAHHA YKJAOH JHHHH 3HEprHH S M no-
TepH Heprid [S MeXAay CeueHHsMH.

10. Ha ypaBHenns Dbepuyaan naxo-
auTcs rayOuHa B HHMHEM CTBOPe, KOTO-
paf A0AMHAa COOTBETCTBOBATHL MpeaBapi-
TeJBHOMY 3HAYEHHIO, HAHJEHHOMY BbilUE
(n. 7). Ilpr HecoorsercTBHH rayBuu ne-
JaeTca BTOPOR pacuer Aam HX cOAHKe-
A, Onpensenenne rayGun Belerca no
Ka»J10MY YUaCTKY 10 KOHUA KaHanaa o
TeX TIOP, MOKA JHHHA SHEpPriy He ¢TaHo-
BHTCH I'IEI,‘I.H.TI.'-'IEJleﬂfI OJHY KaHana.

11. Ilocne Toro xak npocuuTans Bee
YUACTKH, HAXONATCA BEJAHumHsl h . 4TO
W OTNPesequT NoJoKeHne BOAHOR nosepx-
HOCTH C YYETOM YBJEUEHHN BO3ZyXa,

2. IlaxtHele ¥ cHdoHHBIE BOTOCGPOCH.
UlaxTuele BoaocOpoChl COCTOAT H3 Bep-
THKaJbHOro cOpPOCHOrO TYHHEAA ¢ Oro-
NOBKOM, OOPMJICHHBIM B BHAC BOJAOCJIH-
pa. BepruxaibHas waxrta conpsaraercs
MoA YRIOM ¢ OTBOASLIAM TYHHEJEM, No
KoTopoMy cOpachiBaemas Bola ViaJjfer-
CA B HIDKHHA Obed. B npoextHol npax-
THKE TIPHHATH JABa THNA OrOJOBKOB
IAXTHHX BOAOCGPOCOB: ONHH — C Ouep-
TaMuem rpefHA No BOAOCJHBY NpaxTHYe-
cKore npoduad, Apyrofl—s BRIAE BOAO-
CAHBA C WKPOKEM Toporom. CpasHeHHe
HX naHo Ha puc. 63. [1pn orosoBke B BY-
1€ BOAOCIHBA C WHPOKHM TIOPOFOM BOLO-
cOpoc COCTOHT M3 BXOAHON KOHHYECKON
YACTH M BepPTHKa/AbHOHA 11axTel, KOTopas
JIPH pacueTHOM pacxole NOJTHOCTBIO 34-
nonHena poaoil. Huxe seprHKajabHOI
HIAXTHl PACNOJOMEHB KOJMIEHO H FOPH30H-
TanbHbl BojoROd. B sozocGpoce ¢ ouep-
TAHHEM OroJIOBKA MO BOLOCJHBY NPaKTH-
yeckoro npotuis cxema ocraercn Oes
H3MEHEHHA, 33 HCKJAIYEHHEM BOJOCHB-
HOH CeKllHH, B KOTOpPOH BOd1a HavyHHaeT
cpofogHoe majeHHe HeMelaeHHo noche
nepexofna uepes rpebeHn  BOAOCAHBE.
(OuepTanHe BOADCAHBA NPaKTHUYECKOro
NPOMHAA HMEET HIBECTHOE NPEHMYILLECTBO
BEHAY MeHblIero AHaMeTpa oroJoBKa H
Gonbinero KoaQpruuenta pacxoaa. 3ror
THN OroJIOBKA Yaumlé npHMEHAETCHA NpH
GawedHwX BoaocHpocax. Opnako npw
BOAOCAHBE ¢ MJIOCKHM rpefHeM BOPOHKA
HMEeeT MEeHBIIHA 1HAMETP, H TO3TOMY &T4
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Puc, 63, CpasnuTeasHan cxema
WaXTHOro Bogochpoca.
§ = BOPsNHKE j = BOIOCARE: J— BOI0COHE ﬂﬂllﬂ‘ll‘ﬂlﬂl’ﬂ

npoduan; 4 — BOIOCAND ¢ MUPOKNM NOPOTOM; § — BCPTH-
HASLHEN IHATTA.

Oroa0BEOn

cXeMa npeanouTHTeNLHa NpH pasMmelle-
HHM BojocOpoca B cKanme. Bepruxaan-
Haf WaxTa NpH BOAOCAHBE NpPaxkTHUE-
cKkoro npoduas O6GbLIYHO HMEeT HeCKOJb:
KO MEHBIMA AHAMETp B CBA3SH C NOBLI-
IHEHHEM CKOPOCTHHIM HANOPOM B ee Ha-
yane.

b

|, B SoaslimHcTBe CAy4ae pacyer waxr-
#oro mogocGpoca aaer JAHWb Npnb.aH-

E HMEHHY KapTuuy ero paboThl, H NOTOMY
B OTBETCTBEHHBIX CJaVYasx HeolXoauMmo

nposelcHde JabopaTOPHHEIX HCIBITAHHA,

CudoHHpe poaocOpocsl HCNOABLIYIOT
HANOp, CO3AaHHEI MAOTHHOM, AaA noay-
ueHns Oojsee BLICOKHX CKOpPOCTEH Teue-
HHA B CPAaBHEHHH C OTKPHLITHIM BOJOCAH-
BOM H MO3BOAAIOT YBEJAHYHTH YAeJbHBL
pacxon mogocOGpoca. Ha puc. 64 noxa-
34 cTaHaapTHel THn cHQOHHOrNO BOAO-
c6poca. BakyyM, BO3ZHHKAIOUIHA B Bepx-
Helt vyactH coopywenua, obecneunsaer
mponyck HeoGxoaumux pacxonom. Cne-
HHAJbHBIE BO3AYWHBE TpyOn perviu-
. pyioT nojavy so3ayxa s pogochpoc, H
© nps GoawwoM ero pacxoile paGora cH-
thoHa momer npexkpaTuThes. BHXoauoe
oreepcTue cudonnoro sogochpoca Mo-
MeT OLITh 3aTONJTEHHBIM H He3ATONIeH-
gsiM. Cudonubifi BogocGpoc BrAOYAETCS
® paloty npH NpeBHIUEHAN YPOBHA Bu-

Abl B BepxHeM Obede Han ero rpelnem
npuMepro Ha 10—I12 cm,

MmeloTcs npuMeps BHTOJHEHHA CH-
(ponHLIX BOROCOpOCOR ¢ NPpONYCKHOA cno-
cobuocteio g0 500 m3/cex npr pasnocTH
YpoBHEl MexIy BepXHHM H  HIXHHM
Opedamy cewiuie 50 x. [Ipoextuponanne
3THX CH(poHOB NoBOABHO caoxkuo. Ilpo-
EKTHPOBILHK A0/KeH OuTh YBEpeH, uTo
HHCX0JALIAA BeTBL CHgoOHA caenaHa ao-
CTATOMHO MAJ0rc aHaMerpa adas cosna-
HHA HeoOXOAHMBEIX CONPOTHBJASHHA n
npenoTsparHT ofipasoBaHue BaKyyMa.
B paGore cudoxHa HMeeT MecTo HHTEH-
cHBHas BHOpauHA; Bo BCEX OTBETCTBEH-
HBIX CAyyadax uenecoolpasHo NPOBOAHTL
nabopaTopHbie HCMBITAHHA.

Pacxoaw cudontoro ponocGpoca Bhi-
YHCAAKTCA T0 OOBIYHBIM YpPaBHEHHAM
ABHIKEHHA TMNOTOKA, KAK AAA TeueHHA
B KopotkHx tpybax. Kosddnunenr pac-
xo1a mensercs ot 0,25 no 0,98. [na no-
nocbpoca, nokazaHyoro sa pHe. 64, xo-
sthhuuHedT pacxofa paped NpPHMepHO
3. Apapuiiiwie sopocGpocwm, [lon apa-
pHHHBMM BojgocOHpoCOM MOHHMAETCH Ta-
Koe coopyieHue, Kotopoe palGoraer Ha-
CTOJILKO DPeAKo, 4T0 HeT HeobGXOonHMOCTH
JAIWMILATE erg BOAOCAHBHYIO TPaHb, OcC-
HOBAHHE MJH OTBOJAALUHA Kanmaa oT pas-
pylleHHii, KOTOpHEe BOIHHKAWOT NPH BCTYV-
naedan sonocbpoca s pabory.

Apapriinsii pojaocGpoc npeacTaBaseT
cofofil BenoMOraTe/ibHoe coopyXenne, Ko-
TOpOEe BEAOYAETCA B gefcTBHE TONBKD
TOT14, KOrila HacTynaer nasofok ¢ obec-
NeYeHHOCTELIO, MeHblell, yeM pacueTHas,
Ha KOTOPYIO ObIAH PACCUHTAHLL OCHOBHBIE

Pue. 64, Cadonrufl Bosoctpoc.

{ — BOAAYE (A EJlanad; 2 — pemeTEN: J — nxon: ¥ — ns-
E0],
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gogocOpockl, C 3Tof TOYKH 3peHHA 3TOT
pogochpoc SABISASTCH pE3epBHLIM COOpY-
AEHHEeM,

B. stoM cayuae nNOCTOAHHBIA BOMO-
¢Gpoc Gyaer pacCUHTAH HA TPONYCK
60—=80% pacxoaa pacyeTHOro NAapBOIKa,
a apapuilHBf pOOOpOC MpuMer HA cebd
OCTATOK, CO3J1aB TIOJIHYIO rapaHtHio Oe3-
ONACHOCTH OCHOBHOTO COOPYAKEHHHA,

Apapuiineifi  BojocGpoc  nauGonee
yaobpo pacnojarath B 3aJHBE WIH PYy-
Kape, 00pa3oBaHHOM BOIOXPAHHAHILEM.
FpeGelib ero pasMmellaeTcs Ha OTMETKE
MAKCHMAJABHOrO YPOBHSA BOAW B BEPXHEM
Guede, cooTsercTBylollero GesonacHoi
pafoTe DAOTHHL, € YUETOM BO3ICHCTBHA
poan. Ilpu oreyrerenn GoOKOBOH TOJHHEL,
no: kotopofl Momer OblTh OCYULECTBJEH
cBpoc ‘BOAB, BOSMOMHO TIPOpHTHe Crhe-
ndanpHOro Kanana. B caabuix rpyHrax
JAOCTATOMHO MPOPHTH NMHOHCPHHIA KaHal,
¢ rem utolW BOAA NpoH3Beja camd
HywHoe pacunpente, [1pn 310M foJKHA
GHTLH APHHATA BO BHHMAaHHE ONMacHOCTh
paspyuicHHA CKJAOHOB BOJOOTBOASLIETO
TPaKTa.
L

16. 3ATBOPBl CEPOCHBIX
M BOJONPHEMHBIX COOPYXEHHH

' YérpoiicTBa, HCNOAb3yeMBe 1A pery-
AHpOBaHHA YPOBHSA BOJAbl B BOAOXpaHH-
aniue, Moryt ObiTh pasielensl Ha cJje-
AVIO[HE TPyTNE:

" 1. Yerpofictsa, no3BodfiOUIHe H3Me-
HATH, OTMeTKy rpeOHs BOJOCAHBA TPH
H3MEHEHHH PacX0/]0B BOJLI B pexe,

2. Yerpofictsa B BHAe 3aTBOPOB Ha
rpefHe, KOTOpLIe OTKPLIBAIOTCA H 3@KPhI-
BAKOTCA B 3ABHCHMOCTH OT pacxoja BOAH.

3. TlaockAe WAH ApYTHe 3aTBODH, MO-
vellleHHHe B JOHHHIX OTBEpPCTHAX IJO-
riunpl. Yepes eTH  oTBepcTHa  cGpachl-
BAETCH TAKKE CTPOHTEAbHLIA pacxol.

Ha seex s3THX ycrpoiicte nanbonee
WHPOKO HCTMOJABIYETCA fIPHEM YCTaHOBKH
3aTBOpOB Ha rpe6ue Bogocausos. Tepmun
«3aTBOpHl Ha rpefiHe» caykur aas o6o-
sHAaYeHHdA UEJ0ro Kiacca 3aTBOpOB, B KO-
TOpEX HANOpHas TOBEPXHOCTh NOIHH-
MaeTcs Aas Toro, uTolb NpoOMycKaThb pac-
X0A Memay HumHed KpOMKOH H rpefHeM
BOIOCJHBA. ITH 3aTBOPH ONHpalOTCH Ha
GLuKH, PACNONOXKEHHEIE HA PABHHIX pac-
CTOAHNAX BA0Ab TpefHA TAOTHHEL, H YyTpa-

BAAIOTCA MAH NOABEMHHM  KPaHOM,
HAH CO CNeUHaJbHOTO MOCTa. 3arBOPH
YCTPAHBAWOTCA TakuM oO0pa3oM, 4100
obecnievHTh NOJAHOE OTKpHITHE Tipojera
NAOTHHH JAJA NponycKa JbJa H TaaBalo-
UIHX Te..

[laockie 3aTBOpel NPHMEHAIOT 118
Majaelx npoderos Ha HeGoabwnx I'3C.
B HeKkoTOpeIX CJAYYAAX OHH BBINOAHA-
0TCA H3 JAepesa. CekTopHble 3aTBO-
Pl THNA <«T3AHTOP» BHIMOJHEHH B BH-
Jlé CEermMeHTa uJH CeKTOpa, B KOTOPOM
10 MEeTaJJMHYECKOH HecylleH KOHCTPYK-
UHH YyKJajsiBaerca JAepesaiHan  006-
IIMBKA HanopHoH rpaxd. 3aTeopH moi-
HAMawTcH o00bYHO ¢ NOMOUILID TPOCOB
HJAH nenei, 3aKpenyienHsix no o6ouM KOH-
uaM sarsopa. [lpn mnoaweme sarsopa
NPHXOARTCA NPeoI0/eBaTh JHIbL OUeHb
HeGOJdbLILIHE YCHANA B ONOpax. YpasHoBe-
IHEHHble CEeKTOpPHLIE 3ATBOPHl MOryT pa-
foTarh AaBTOMATHUECKH.

LInauHApHYECKHE CAMOBKATHIBAIOILHE-
cA 3arTeopel mpeacrasanwT coboit nu-
JARHApHYECKY0 GaJIRy, NepexpLBAOULYO
npojer, K KOTOpoil npHEKpenJeHa Hamop-
Haf rpaHb 3aTBopa. 3aTBOP BKATHIBaeTCH
710 CMenHalbHbBIM YCTPORCTBaM, pacnodo-
weHHblM Ha OGaakax. [loabemuoe ycuaue
NpHKIAAbIBAETCA 00LIYHO C 0AHOR CTOPO-
Ho satsopa. Hanop, socnpunuamaembiil
3aTBOPOM, ONPEeAeAsercd AHaMerpoM -
JHHIApPA H BHICOTOH KO3bIpLKA,

Hdan cOGpoca BOAM H3 BOAOXPaHH-
JHIIA HCMOAL3YIOTCS ABa Kjacca J0H-
HeiX 3areopos, [lepsbifi Kaacc CAyXHAT
OJA NepeKpHTHA TeX COpOocHBIX OTBEp-
cTil, KoTopuie paboTaldT PEeAKo WM ne-
PHOJHYECKH H  HCOOJAB3YIOTCA  JIHUIb
B ABYX NOJIOMEHHAX — NPH NOJAHOM 3a-
KPBITHH H NOJAHOM OTEPHEITHH. Bropofl THR
CAVKHT ANA MOAAepMaH#s onpenedel-
HOro pacxoaa yepes cOpocHoe OTBEpPCTHE
nepemeHHoro cedenus. JLia Maablx Hano-
POB HCMOJAB3YIOTCH BCE THNOL 3ATBODOB.
Jdna GoabliHX HANOPOB H TOYHOrO pe-
FyJIHPOBaHHA BeAHYHHE COPOCOB HCI0AL-
3VIOTCH CheusaibHbie 3aTBOPHI,

KoncTrpyKunus 3aTtpopa OMpelessercs
veaopHaMy ero paGorsl. Peikoe Hiuweue-
HHE CKODOCTH HCTEYEHHA H JAHCTHYIO-
llero Ha 34TBOP JAasjeHHA NPOHCXOAHT
npu ero oTKpuTHHE, [Ipu 3TOM BO3HHKAIOT
KAaBHTAUHOHHBIE SBJAEHHS 3a 3aTBOPOM,
a B OTAeABHBIX TOYKAX — H OTPHLATENL-
Hoe nasicHue. HenpaBuasnoe ovepranue
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BXO/AHBIX KPOMOK 3aTBOpa MOMET BhI-
aBaTh €ro nospexiexne. Bxoa B oreep-
CTHe, NepeKkpuipaeMoe 3aTBOPOM, JOTHeH
GhLiTh OYEp4YeH M0 BOAMOMKHOCTH NJa3do
115 ofecnedeHHs MHHHMYMa THIApPaBIH-
YeCKHX TOTepb, 3a 3aTBOPOM HeH3(eXHo
BO3HHKAET HAMEHeHHe CedyeHHH, MOITOMY
GeTon HHMe 3arBopa AoameH OuiTh 00-
AHUOBAH MeTAJNIHYECKHMH HJAH YYTYHHbI-
mu nautamu, Ob6annoska goaxua GuiTh
TIIATEJLHO 3aaHKepeda B Oertod, a GeToH

AHCKOBBIM  3aTBOpPOM. 3aTBOPH  3TOrO
THNA MPUMEHAOTCH OOLIUHO B MACCHBHBIX
MAOTHHAX € JAOHHBIME OTBEPCTHAMH, N0-
NOJTHHTEABHO 3alHUIEHHKRIMH 34aTBOpPA-
MH ¢ BEPXOBOH CTOPOHHL.

BxoaHue oTpepcTHa 3aTBOPOB OGBLIMHO
3alIHIIeHs ONOPHBIMHK 6aJKaMHi PelieTox,
KaK moKasawo Ha pmuc. 48, ¢ paccTORHHEM
MEXAY HHMH, PABHEIM npHMepHO !/3Han-
MeHblIeTo OTKpHTHA 3atsopa. Ognaxo
HEKOTOpHe OpeBHa H [1epeBbd, OCTAHOB-
JeHHEE pellleTKaMH, MOTYT NpoATH uepes
HAX H TIOMEIIATh 3aKpBITHIO 3aTBOPA,
eC/IH PEeIeTKH PacnoJomeHbl CAHIMKOM
Gawsko K Hemy. Ias rayb6oKHX Bogoxpa-

Pic. 65 Ycranoska ¢ AonHmMH sofocGpocaMu.
! — pass aaTeopoR; J — ApPEHAMHAR CAAfpeR.

aa oOanuoBkoit JojKeH OuITh YIO0XKEH
¢ ocofofi TWATEABHOCTHIO.

Ecaun vposenb B HHmHeM Obede Bbl-
COKHII, TO MaKCHMaJdbHAR TPONYyCKHARA
cnocolHoCTh OTBEpCTHA GyAer HanOO0ab-
mwefl MpH PACNOJOMEHHH ero Mol 3THM
ypOBHEM, ONIHAKO B 3TOM CJyHae 3aTeop
HelocTynen ans ocmorpa. Ecau xe 3a-
TROp) pacnojaraercs BHllle  YPOBHA
B HumHem Obedpe, TO TEpAeTes HACTh
HANOpa, OT KOTOPOTro 3aBHCHT MPONYCK-
Had cnocofHocTh BogocGpoca, M MNask
3aTBOpa MOTYT NOABepPrayThes obMepsa-
HHIO B auMHee npeda. IIpu JocTaTouHo
GoSBIIAX KOJeGaHHAX YDPOBHA HHMKHero
Geedha saTsop MomeT OHITE PaCHONONKEH
Mo MOBEepXHOCTLI0 BOIL, KOTOPaf COOT-
geTcTBYeT OOGHLMHBIM YCJAOBHAM palorsl
pogoobpoca. Onacnocte oOMEpsaHns
. B 3TOM <aydae MOKeT GbiTh NPEIYTIPex-
‘hﬁa BpeMeHHOi 3auuToll  BHIXOMHOTO
crua. Ha puc. 66 m3aoGpaken Tu-

i AOHHBI BOAOCTIYCK, 3aKpPHITHI

HWJIHLL pelleTkH He craBartcs. B nexoro-
PhIX CAYHARX NPelycMATPHBAETCH CHElH.-
aNBHOe YNJOTHeHHe BepXHell 4acTH LIHATA
ans obaeryenus pemonra. [lpn Goaplnx
rayGHHAX BOAH JAS PEMOHTHBIX YCJAOBHH
npetycMarTpHBaercs ycraHoska JAyGam-
pylolllero 3arsopa. '

TMockoABKY B MOTEPHAX MJAOTHH HMe-
eTCH 3HAYHTENBHAR  BJAAKHOCTH, BCe
nojALeMHLIE YCTpoRCcTBa 3aTBOpa HeobXo-
AHMO THIATEALHO KOHTpoaxposate. Han-
JYHUIHMH ABJIAIOTCA MacAsHBEE MOLbEM-
ik, KoJecHEle H PyceHH4HBIE 3ATBOPH
OGHYHO TIPHBOAATCA B geficTBHe ¢ no-
MOULkI0 Kabend. Ito ofaervyaer MaHeBpH-
poBaHHe, KOTJA 3aTBOP pPacnojoXeH Ha
HaAPYXHON rpand maoTHHu. Ecmw satsop
pACNOJAOKEHR BHYTPH TJOTHHH, TO AAA
ofecneyeHns KayecTBEHHOrO YNJAOTHEHHA
MENC TV 3ATBOPOM H KaMmepodi ynpapieHus
nenecoofpasHo YCTPAaHBATh MECTKHE TH-
ri. Ecan 3atsop He pacnmonaraerca Ha
BOAOCAHBHOH CEKIHH TTOTHHBL, 8 TAKKe
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Puc. 66, 3ateop Xosea Banamep.

| — NoOEBENEHEA 98CTh; J — HENOIBHEHES YICTh,

B TeX CJAy4asx, Korla TNO3BOJSIOT KOH-
CTPYKTHBHBIE H IKCNAYATAUHOHHBIE YCJI0-
BHA, HAHJAYHIIAM PACNONOMEHHeM 3aTBO-
pa ABARETCA YCTAHOBKA €ro B KOHUE
sofocGpocuoro Tpakta. [Ipn stoM Halwi-
TOYHAR 3HEPrHs BOAL FaCHTCA 3a npe-
fAeAaMH COOpYXeHHN; 3aTBOP MOABEpIKEH
NOJHOMY AaBieHHio Boibl, uTo Tpebyer
KagyecTeenHoro ynaorHenus. Jlaa sTHX
ycaoBHil Momer OuTh HCNOALIOBAH 3a-
tsop TtHna Xoeea-Baumxep (pue. 66).
3aTBOpP COCTOMT H3 HENMOABHAHOID [H-
AHHAPHYECKOro KOpTyca ¢ KOHHYECKHM
HI30BLIM KOHIIOM H FHApaBJIHYecKu cha-
NAHCHPOBAHHOrO UHJIHHIPHYECKOro 3a-
teopa. Kouuueckuit Bmxoa obecnew-
B2ET paccesHHe CTPYH, WTO Jaer rawe-
HHe 3HEPrHH cTpyH Ha GoabwoM Npora-
WEHHH W He BJHAer Ha paboTy coopyxe-
HHH.

Ilas pacueTos Ha npeaBapHTeaLHORH
CTaAHH NPOEKTHPOBAHHA BO3IHHKACT HE-
o6X0AHMOCTE ONpeieseHHs Beca 3aTBo-
pos no WX rabapuram,

Ha pue. 67—72 nanw Beca 3aTBopoB
pasJHYHBIX THTOB MO (PaKTHUECKHM daH-
aeiM [J1. 20 Ha rpajgukax npHHATH
chenywoitie o603HAYEHHA:

B — nponer 3aTBOpa B CRBETY, M

H— BuicoTa 8aTBOpa B CBETY, A,

/i — RANOp B UEHTpE 3aTBOpA, M.
Bee seca faHE B TOHHAX.

Puc. 67. Beca unamnapaieckux s#Tsopos.
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Puc, 68. Beca cKoAb3AWINX 3aTeopos ¢ ruapa-
BAHYECKHM NPHBOAOM.
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Pun. 69, Beca cexTopHuX 3aTBOpOB,

Jlaa NAOCKHX 3aTBOpPOB IAH BEC KAk
caMoro 3arpopa, TaK # ero 3aKkaafHbX
yacref, BRAIO4AR OOJHUOBKY OTBEPCTHH
H rHiponogbeMHnKa. JlnA ceKTopHHIX
sarsopos (ruma pymreilt) W cerMent-
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Puec, 70, Beca KoaecHwX 3aTBOPOB H 32aTBOpOB
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Piic, 72, Beca paasuoBuX 33TBOPOB.

uulX (THna TeiiuTop) B o0wHi Bec
BKJOMCHBE BECa 3aKJalHBIX vacTen.
I'papuk A1 KOJECHBIX 3dTBOPOB MOMKET
GbITh ACMNOAB3OBAH TaxkMe AAA 3ATBOPOB
Crones. :

padaxn A8 TYCEHHYHBX H BAJbLLUO-
BHX 3aTBOpPOB VUATHIBAKT TAKMKE H BeC
3aknagHuy  vwacreit, Beca noasecok,

wranr, Tpyd, peex H MOABEMHBIX Mexa-

HE3MOB rpadHKaMHi He YUHTHIBAIOTCH.

Tun aarsopa AJMA BOAONPHEMHHKOB
3aBHCHT OT pasMepa OTBepPCTHHA, MAei-
CTBYIOUIErD Hanopa H YCJAO0BHH SKcOaya-
TauHH, a HMEHHO:

l. 3aTeop monMeH 3aKpeBATBECH H
OTKPHBATLCA NpH monaHoMm paloueM Ha-
nope M CBOOOAHOM  HCTEMEHHH uepes
BEOIOTIpPHEMHHEK.

2. 3aTtBop aojmeH paGoTaTe TOJBKO
nocne HanojHeHus TpyGonpoBoaa ¢ mo-
MOULLIO BCOOMOTATENBHOH TPpYOL 3amoj-
HeHHA, TPHYEM HANOpP HA 3aTBOpE COCTAB-
JIfeT JAHlbL Hefoabwyio uacte paGodero
Hanopa.

Croab3fillne 3aTBOPH  1aI0T MHHH-
MAJTBHYI0 (PHALTPALHIO H TMPHMEHAIOTCS
npn pasauiyHBIX Hanopax AIA TOABEM-
HBIX YCHJHHA cBoime 35 r. 3TH 3aTBopHl
Haubo ee 3KOHOMHYHEI A8 MaaLX Ha-
nopoB H CpeaHHx paimepos. Bo mHoOrux
CAYHAHX PALOM C OCHOBHBIM 3aTBODOM
pacnoJaralores waniopsl. Konecnoe 3a-

Puc, 73, Juckosuil 3aTsop.
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Puc. 74, Tannasse dopMu ¥NIOTHEHAA.
I — ppamue pownawe; [ — rotsne gonnwe; [ — rafkie Gokonwe; [V — rofEne TOPOOBME YOAOTHEREN,

TBOPHl OUeHb YIOOHW B IKCTAYATALHH,
oJHaKO B HHX KpafiHe 3aTpyiHeHa Gopb-
6a ¢ GuabTpauned.

HauGonee wacto n ycnewso A/718 HH3-
KOHanopHeX BOJONPHEMHHKOB, a Tak-
Ke 118 cOpPOCHBIX OTBEPCTHH NpPHMEHA-
I0TCA 3aTBopll THna Crones.

Bo mHorux cayuaax yaolHO HCNOAb-
30BaTh CEKTOpHHe 3aTBOpH, KOTOpHE
OpHMEHAIOTCA TOraa, Korda KojefaHHA
YpoBHA BOAB B BepxHeM Onede orpaHu-
gyensl. OJHAKO B 3TOM THME 3aTBOPOB
TpynHo obecneynTh BOAOHENpOHHUAE-
MOCTE GOKOBOTO YNJAOTHEHHSA.

JlickoBule 3aTBOpH Moryr OHITh HC-
NoAb30BAHLl HJAH B POJOBHON YaCTH TPY-
GonpoBONOR, HAH HENOCPEACTBEHHO nepes,
rypbutoft (aaa sbicoxoHanopHux ['2C).
3T1OoT THN 3aTBOPOB MOMeT OuniTh clenan
BOAOHENPOHHIAEMEIM TPH OpOpPMIAEHHH
cnenHanbabiM o6pasoM KOHTYpa CoOmnps-
#enns. JIHCKOBHE 3aTBOPH MOryt ObiTh
MpAMEHEHE NpH A6LX nanopax M pas-
mepax. Ha ycranoske KonosuHro Bxoi-
Hble 3aTBOpPBl HMelOT anaverp B23 m u
pacno/ioxeHs ¥ BXoAa B CNHPaAJbLHYIO
KaMmepy. 3arBopH Odabllero anamerpa
0 CHX NOP HE BCTPEHAaNHCh.
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Puc. 75, ¥naoTHeHds 34THOPOD HA YCTANOBEE

Yukamayra,
[ — pepx saToopon; J— pEALC BATLODE; F — HN3 33TBOPA,

Murtepecinfi  nNpoekT  JHCKOBOro
3aTBOpa JaH Ha pHC. 73, Ha KOTODOM
NOTbEMHBI PHYAr MPHKpenJeH K HUIY
yeyeRulE, 9To objaerdaer MaHespHpoBa-
HHe 3aTBOPOM. 3aTBOPH MOryT Ynpas-
JATLCA KAK BPYYHYID, TAK H aBTOMAaTHYE-
CKH.

LInanaapHYecKHA 3aTBOp TpeAcTaB-
aser cofofl RepTHKaABHBI UHAHHAD, pac-
nojoenuslf#i B 6amHe BOAONPHEMHHKE,
KOTOpHIfi, OMYCKAACH H TIOAHHMANACK, 0De-
crneyHpaer HeoOXOAHMYIO BRJHUHHY OT-
KPhITHS.

OcHOBHBM BOTIPOCOM KOHCTPYHpPOBA-
HHA 3aTBOPOB HBJAAETCA  YCTpOHCTBO
VIAOTHeHHIl, OT KaueCTBA KOTOPHIX 3aBH-
cut paGota Beero coopymemns, Tuibl
VILIOTHEHHA MOTYT ObiTh CaMBIMH pa3tio-
o6pasumMi. Tak, Ha puc. 74 noxasaH
xopowHit cnocof oCyulecTBAEHHA NAOT-
HOTO KOHTAKTAa ¢ NasaMp ¢ NOMOULbIO
paniaasoB GaOOHTa. [lepesAnnbie yNaAoT-
HeHHs AaloT XOpOWHH pe3yasTar, ecaH
AepeB0 NOCTOMHHO YBJAARHEHO.

B mocaeanee Bpemfl CTaAH WHPOKO
NPHMEHATL PE3HHOBLIe YIJIOTHEHHA pas-
JHYHEIX KOHCTpPYKWHil, NMoKa3aHHble Ha
puc. 74. HanGonee coBepllieHHLIE THTL!
KOHCTPYKIHH VNJOTHeHHH M3 pe3uHbl
APMHPOBAHHON TKaHLIO, TOKasaHW Ha
npumepe 3arsopos [2C Yukamayra
(puc. 75).

Jlna pacuera TArOBHIX YCHJMMA, KOTO-
pule HeoGXOAMMO PasBHTb MPH NOABEME
H ONYCKAHHH 3aTBOpPOB, NpPHMEHAeTcH
yipollueHsHan QopMyaa BHia

F = 1000 HAK =W, (47)

rae F—taropoe ycuane, HeobXoguMoe

AJMS MAHEBPHPOBAHWA 3aTBOpAMH,
K2,

A—naowaab 3areopa, M

H —nanop Hajld UEHTPOM TAMECTH
NJAOULAAH, M,

K — ko3(ppHIMEHT TPeHHA NOKO#H,

W —Bec aarsopa € MNONPABKOH Ha
B3BellUBaHKe, K2.

B Hauwane typOGuuuoro tpybonposo-
1a MOHTHPYIOTCH BO3JAYXONOABOAALLHE
ycrpoficTsa, obecneusBaiollie OLICTPbI
pnyck Bozayxa. Jlnd onpeienexud nao-
ALH MOMEpPEeMHOTo CedeHHs BO3AYXO-
noasojauell Tpyon Moxer ObTh HC-
noJb3osata Qopmyaa
Q¥'s

d \
f= 6,34-10°C (f) ;

A, AL (48)
rge Q — MakcHMaJbHBIl pacxol BO3AyXa
B aspaunoniofl Tpybe, m'fcex;
C —kospdunerT pacxoja BXOA-
woro cesenna (0,5—0,7)
F — nioliafgs MUBOro cededus #°;
f — TOAULHHA CTeHOK TpyBonpoBo-
Aa, M,
d — auameTp Tpybonporoaa, M;
S — goadduuueHT 3anaca, MPHHHA-
maeMmulil pasHum 5— 10 B 3a-
BHCHMOCTH OT MecCTa NPOKJAJAKH

TpyGonpoBoaa.

H
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17. KAHAJIB

Heobanuosannee Kananol, Tuno Ka-
HaJ0B OueHbL pasneobpasusl (puc. 76).
3eMaaHBe KaHaae HUMewT O6LIYHO Tpa-
neuenaaibibie CEYeHHs; KaHaiu B CKa-
Jde BhUNOJHAIOTCH C MOYTH BePTHKAJILHE-
MH OTKOCAMH B 3aBHCHMOCTH OT yraa
ECTeCTBEHHOrO OTKOca pa3paloTaHHOH
ckano. [loanophne CTeHKH Ha KaHanae
no cxeMe Ha puc. 76,8 nprMeHAOTCA
Torga, Korfga Het JOCTATOMHOIO MeCcTa
Ans  Hackinh. CreHKa Ha cxXeMe Ha
puc. 76,2 npeacrasaner coloit no cyule-
cray Hebogapwyvio naothuy. Jas srtoro
C/y4as O¥MeHb ONACHO jlaBieHHe Jbjla, N
B TNPaKTHKe OKCAAYaTalWH TaKHX Co-
OpPYMEeHHA OTMEe4YEeHO HECKOJNbKO aBapHi.
Ilna npeaynpesmieHus paspylueHHs co-
OpYHEHHR Ha rpebHe NAOTHHLI YCTAHOB-
JeHbl 3aTBOpH, nporubawlluecs npH
pacliHpeHHl W CHATHH AbAa.

Orkocw  HeobaHUOBaHHONO KaHaaa
ONpejieasiorcs yrjaoM €CTecTBeHHOro or-
KOoca CTeHOK Kauanaa nojg soxoil. Tax,
HANpPHMep, B JECCe Kanan Moxer OuiTh
OTPHIT C OTKOcaMH Kpytusdo#t 1:05
B CYXOM COCTOSHHH, HO IIPH COTIPHKOCHO-
BEHHH C BOMAOH CTEHKH ONJHBAIOT, OTKOC
cTaHosuTca Gogee NOJOCHM,

Kax npasuio, oTKOCH B BEIEMKE MO-
I'YT BHLINOAHATECA OGofee KPYTHIMH, HeM
B Hacenw, Tak, Ha puc. 76,a moxa3saHo,
YTO MATEPHAN BLIAEPKHUBAGT MOABOAHLI
otkoc 1: 1,5. B 1o e spema AnA Hackiny
TOT YKJOH AOAAKeH Ot He meHee 1:2,
Jlns BOAONpOHHUAEEMBX MAaTepHa 0B —
NecYano-rpaBeIHCTEY HJIH CHALHO necya-
HbIX I'PYHTOB — pa3HHIA B OTKOCAX AJAH

' B ra. 7 nepepoaa mow e ra. 29—32 opw-
reuana, B otedecrnennofl Juteparype Bompoch
MPOEKTAPOBAINA ACPHRALHOHHLX COOpYMeHHll o
HANOPHEX METAAAHYECKHX TpyOOnpopoIOs OCcse-
Wend A0CTATOMHO NOApoGHD, NOSTOMY B nepe-
BO] BOWSH AHIMEL Te Pasgeaw raas, KoTopue
XAPAKTEPHAVIOT  KOHCTPYKTHOHLIE, NpPOHR3IBO -
CTHEHHWE H SKCAJYATAUHOHHLE SACMEHTH, ANPO-
Gnporaninle aMepuxkasckofl npaxtikofi. Iloa-
HOCTBIO HCHIWOYGHA T©A3Ra © 2 JAepHBaUMOHNHBIX
aotkax. nasa «/lepesanume TpyGonposoinis,
KaK He JaMMl3aR HNYETO HOBOTO 110 CPaBHEHHID
¢ nepewM Hatanmem Crnpasousnuka, nepesciena
HACTHYNHO, TOJALKO B HACTH MPAKTHYECKHX PEKO-
Mow yama i,

MOKpOro @ CYXOro COCTOSHHA Hecyume-
CTBEHHA.

Orkocw nesecoolpasng BHNOAHATD
Haubosee KpyThiMy. Jlasn xananoB B cka-
18 I]'IFI'E'.‘].HG'-ITI-ITE."JLHH BEPTHEANLHLIE HAH
NOYTH BEPTHKAJABHBIE OTKOCH; AJR TWIOT-
HHIX TJAHH YCcToHuMBHE OTKOC COXpaHser-
ci npu ykaone l:1; ans cnabuix, He-
YOJOTHEHHHIX T[JIHH CJelyeT TPHMEHHTD
waunboaee noaorse otkocw. [lecuansie
OTKOCH OOLIYHO He JeJaloTeR  Kpyue
1:1,50 wau 1:2,

1:2

Pre, 76, Pasnnqune THOM KaHAAOB,

Kasanw I'DC, kak npasuno, cxaf-
Hawrca obanuonkofi. Hekoropuie coo-
PaeHHa no CpaBHeHH0 O6AHUOBAHHHIX
A HeoONHUOBAHHKEIX KaHalOB, a Takme
Mo KOHCTPYKUHAM OO6JHUOBOK npHBeie-
HEl HHHKeE.

a) PacueTHHe CKOpOCTH Te-
ueHn A CROpoCTs TeueHws B KaHaje
A0AKHa ORTh MeHblle pasMbIBaloUlei
CKOPOCTH MAR TFpyHTOB Kanaaa, Ecan
3Ta CKOPOCTE HEBEAHKA H YCTOHUHBOCTGL
OTKOCOB oGecneueHa, To ycTpoiicTRo of-
JNIOBKH HAXOAHTCA nOJ COMHEHHeM.
O06/aMUOBRA MOKET 0Ka3zaTbed HeolXo-
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AHMOl, KOrila YpoBeHb TIPYHTOBHIX BOI
HAXOAHTCA HHXe [AHA KaHajla H BO3-
MOMHBE NOTEpPH Ha DHABLTPALHIO.

JKCNAyaTaluMOHHble YCAOBHA KaHana
ONpPeAensiioTca  BeJHUYHHOH  He3anasio-
WHX ckopocTed. Beauumay MHHHMAaMAb-
HOWl CKOPOCTH Teuenus B Kanade I'3C
peKoMeHsaVeTCs HalHayaTh Bollle Hesa-
HASIOWCH,

Onnako 310 OorpanMuenne He Bceraa
ANTAKHO NPHHEMATLCA BO BHHMd@HHE, TO-
CKOJAbKY, Kak NpaBHao, BOQONIPHEMHH-
KH SHEPreTHUECKHX KaHaJoB pacnoaa-
raioTci B HHAKHEM KOHUE BOAOXpaHH-
Jdwa aan Ghedha, B KOTOPHX oceaaert
YaCTh HAHOCOR, MOCTYTAKOULAA H3 PEKH.
370 KOJAHYECTBO NEpPeHOCHMOro MOTOKOM
TBEPIOrO pacxojd BHNAajlaer B BOJOoeMe
B HenocpeacTseHHol OAH30CTH OT MecTa
sojaozabopa. TodabKo 4acTh MEJKHX
(ppakunii HAHOCOB NOCTYNAer B KaHal M
B OnpeieienHbie nepuoasl ero paboTH,
npy Majelx Harpyskax I3C, Moxer
ocenatb. OONHaKO npH YBENHYEHHH Ha-
rpy3kn ['3C u pacxoza m KaHajde oces-
WHEe YACTHILW HAHOCOR YHOCATCA NOTO-
KOM.

Jlas mecka ® rpaBHA TPaHOMOPTH-
pylouiHe ¥ pa3MbiBalolllie CKOPOCTH Ma-
A0 orawyaiores apyr or apyra. Tax,
ec/H KpynHelii Necoxk WM rpasuit oce-
laeT B KaHajge, TO KaK TOJbKO NPOHCXO-
NMT yBeAHYeHHE CKOPOCTH BOAW CBepX
TOH, NpH KOTOPOH MaTepHaa ocejan, ne-
COK H rpaBnil BHOBbL NOJHHMAIOTCA W ne-
peHocarca notokom. B To ke Bpems,
eCAl OTKAaJAbBaeTCHA TJAHHA HAH HJ,
HYKHO Pe3xko YBeAHYHTh CKOPOCTh AR
T0ro, YTo0B A06GHTLCA pa3MbiBa. OO6hIY-
Ho ckopocts B 0,6—09 mfcex Onpaer
AOCTATOYHON AJA NpeloXpaHeHHs KaHa-
Ja OT 3auJeHHs,

B HexoTopuix KI#MaTHYECKHX YCao-
nufX ocoboe 3HaveHue nprobperaer
pocr Boanoit pactHTensHocTH, BuJo or-
MEYeHo, uTO MNpH TeMnepaTtype BOfhbl
Hixe 18° C poer pacTATeJbHOCTH He3Ha-
yuTeaed, PacTATeNbLHOCThE TakKe He no-
ABAAETCA B MYTHONl Boie npu GOABUINX
rayOunax. Cpeaseil CKopocTH nNOpsAika
0,75 mfcex nocraTouHo A48 Npeloxpane-
HHA KaHaJaa OT 3apacraHHf.

~ MakcumaneHofi gomycTiMoli  CKOpoO-
€Thi0 B KaHaje ABJAETCA Ta, NPH KOTO-
POil He pMeeT MecTa Pa3MBIB 1HA H OTKO-
¢0s Kanana. OO6uMHO 3Ta JHMHTHPYIO-
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Puc. 77, Pasuusamomue CKOpoCTH Aaf  pazaug-
WwmX ¢pakunft rpyara,

I, 2 — ppeAessHEe AHNAE; § — 30H8 PATMBBIOOIHE
e ROpooTER,

lHaf MakCHManbHAs CKOPOCTh ONpege-
AAET NMonepeyHoe ceyeHHe HeoOAHUOBAH-
HOro kanana. Ha puc. 77 nokazana 3oua
PasMBBAKIIHX CKOPOCTeH NJ8 pasjiMu-
HHX KpynHocteldl dpaxkuuit or raHveEs 10
Mefikoro rpasus. I'paduk noctpoen no
npakTHuecKuM  pexomennaunsm. ITlpw
CKOpocTax cawie 1.2 sm/cex na neolan-
ULOBAHHBIX KAHANAX YCTpaHBaeTcds Mo-
meHHne 149 3alHThl OTKOCOB.

Jlaa xananos, ofiaunoBaHauHX 6Geto-
HOM, MOMHO JONYCTHTH 3HAYHTEAbLHBIE
CKOpPOCTH, eCJH TOAbKO BOAa He Hecer
necka, rpasus M Kamief. Ha Geronnom
OGLICTPOTOKe MPPHralHOHHON CHCTEMHM
CrpoGeppr Bannu s Vraxe 6ulan nony-
mensl ckopoctd Ao 12 mfcex. lonyckas
Goabiune cxopocTH Ha OGertoHHolt olJau-
HoBKe, HeoOGXOAMMO YWHTHBATH, 4TO MNO-
TOK MOMeT BHIPHBATL GJ0KH OGAMUOBKH
H CHBHTaTh HX C MecTa, MNOCKOABKY
(pHABTpAUNOHHOE NABJACHHE BOAW NOA
BAOKAMM YACTO TPEBOCXOOHT AABJEHHE
ABHAKYUIEHCA 10 NOBEPXHOCTH  BOAM.
Mas stofl wean npu 3agannH GOABLIHX
cKopocTeil TeueHus GeToHHble B6A0KH 06-
JHIUOBKH [eJaloTes 3HaYHTeNbHOR Tod-
IHHE, B OCOOEHHOCTH B TeEX Ciayuasx,
KOrja OHH YJoXeHH Ha TrpaBefHCcTOe
HJAH NecuaHoe OCHOBAHHE.

Jna kaHajloB, TpoBefeHHHWX B 3a-
CyllaHBeX pafionax, ocoloe 3HaveHne
npHobpeTaeT yTeuka BOAbLl H3 KaHaJos,
HO LA SHEPreTHUeCKHX KAHAJOB 3THMH
yTeuKaMu MoMHO npeHeGpeuyn. Kanaa,
HaxoaswuAcs nol YpOBHEM TI'PYHTOROM
BOAb, He Oyder uMerh yreuex. B cyxom
KAWMaTe TPYHTOBafA BOJda ABAAETCH YAcTo
aobaBoyHbLIM HCTOYHHKOM [AJAA HppHTra-
uHoHHO# Boas. C 3TOR TOMKM 3peHus
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VTCUKH H3 SHEpreTHY€CKOro Kanana, Ko-
TOpEIE JIONOAHAKT FPYHTOBLI NOTOK, Ya-
CTO MOryT ObITh onpasfadsl. [las xkauna-
JOB, TNPOXOAAULHX B HachliNAx, BOAOHEe-
TIPOHHUAEMOCTL 1HA H OTKocoe obecne-
YHBAETCH MX YILIOTHEHHEM WJM Hexopo-
roit obpaorKoil GEHTOHHTOM WAW raie-
HOH H3RECThIO,

6) [ToTepn Ha TpeHue B Ka-
nanax, OgHHM M3 KpHTEpHER cpaBHe-
HUSA Memny ofNHUOBAHHKEIMH H Heobau-
UOBAHHBIMH KaHalaMy HABJAAETCA BeJH-

4YHHa MoTeps HRamopa Ha Tpeune. [loa-

cueT STHX noteps Begercs no dopMyae

Llean
o=CR"S",

rae o-—cpeiHad
M[cex,
R — ruapasanueckuii paguyc, M;
8§ — ykJoH aHa.

Kospduuuent € onpegensetca HIH
no noaxofi gopmyae Kyrtepa wad no
tpopuyne Manuunra

et T =
C—?R . [{JD}

Ias'n B npeneaax 0,012—0,020 pe-
3yAbTaTh No oGeHM (QOopMyJaaM NpaxTH-
YeCKH OJHHAKOBB. PexoMeHaveMble 3Ha-
YeHHA KoS(pHUHEHTA WEPOXOBATOCTH N
npupeaeHst B rtala. b.

B) 3uMHHe saTpvaAHenusn Ha
IMHPOKHX | HErJAyGOKNHX KaHaaax B 3HM-
HHA NEPHOJ OTMEUAIOTCA 3KCMAYyaTalH-
OHHLIE 3aTPVIHEHHS OT Abla, ocobeHHOo
npH GOALIHX CKOPOCTAX Teyeuns, B aTHX
YCIOBHAX NpPH CKOPOCTH, AOCTATO4YHOM
ANA npeaynpexaeHns 3amepsanus, o6-
paayiored g GONLIIHY KOJAHuYecTRax JOH-
HBIA Jea H wyra. B cypoBHX 3MMHHX
VCAOBHAX nenecooGpasHo nepexofHTh HA
3aKkpuiToe cedenne. OqHako JeloBue 3a-
TPYAHEHHSI Ha KaHajax Moryr OHTh
NpeayNpexIens HIH BO BCAKOM cayudae
YMEHbINeHE A0 MHHHMYMa npd Tila-
TEJALHOM NPOEKTHPOBAHHH H SKCNAyara-
UHH COOPYHEHHS.

O06uyHO y3KHe H rav0okue KaHanm
MeHEEe TIOABEPHEHM NeJI0BHIM 3aTpyiIHe-
HHAM, YeM MenKHe B wHpokue. [Ipu Ha-
3HAYMEHHH mnpefeabHblX cropocrell Teve-
HHS € YYETOM JIEAOBBIX VCAOBHI LOJEHB
GLITL YUTEHE JAONOJHHTEALHBIE (QAKTOPH.
B HouHoe Bpems#, Koria Ha GOABIIHHCTBE
I'3C warpyska JOCTHraer MHHEMYMa,
cKopocTs GVIVT HMETh HaHMeHbIlee 3HA.

(49)
CKOPOCTb  TeueHus,

YeHHe H MoMer obpasoBarbcd JelddHoi
NOKpPOB; BO3HHKHOBEHHE IIYTH W A0OHHOrO
JAbfla B STOT NMEPHOJ, KaK TpaBHJO, HC-
Kaoueno. CKOpoCTh BOAL B KaHane, no-
nycxkawwas obpaszoBaHie MOBEPXHOCTHO-
ro Jasia, SO0AXKHA GbLlTh MEeHBLLIE
0,75 mfcex. Has tex ycraHoBox (Medb-
HHUB, XHMHYECKHE NpeInpuATHA), HA
KOTOPHWX MaKCHMaabHas Harpysxa mpH-
XOAHTCH Ha HOUBL, MKeJaTeabHo nepen
HacTynMedHeM noXoJaonaHHs npexpa-
Hars paboTy VCTAHOBOK HJAH CHHXKATH
Ha HHX Hanpy3ky, ¢ Tem utobu obecne-
YHTL oOpasoBaHue JeARHOr0 TMOKpPOBA.

Ecan  KoHCTpYXKuus BOAONPHEMHHKA
NMPENATCTEYET MOCTYMAEHHIO JALIA B Ka-
Han, TO oOpa3oBaBuiHiicAa B Kaeane
Jel Moxer ObTh H3BJAEYEH B npouecce
sKcnavarandi. Korla BoaonpHeMmMHHK
pacnosoXeH HAa pexe, Hecviled Goablnoe
KOMHUECTBO ‘pa3fpolbJaedHoro Jbla, Kak,
Hanpumep, p. Cs. Jlaspentna, Huarapa
Han Cyckperauna, To AJs npeaynpesie-
HHA TIONAJAHHA Jbla B KaHal NpH Hexo-
TOpHX pexnumax poja 3abupaerca co
JHA PEKH €O CPABHHTEIBHO MAJLIMH CKO-
poctamu, Hanpaenenne noaosaopa Bhl-
NONHEHO MOA NpAMBIM YIVIOM K Hanpas-
AeHi TeueHnd noroka. [lpu atHx yoao-
BHAX Jel NPOHOCHTCA MO NOBEPXHOCTH
MHMO BofonpHeMHHKa., Yrtob6u obecqne-
YHTh TaKHe YcJaoBHSA Boao3abopa, BoAO-
TIpHEMHHK neraecoobpasHo yvrayGHTh B
JAHO peKH, ¢ TeM wroOm obecneqyuTb no-
CTYNJeHHe TayGHRumX caoes, [lam or-
BOJa JbJAHH Nepen Bxoaom B TpyGonpo-
BOA HAM MallHHHOe 33aHHe 0JKeH
OHTh 3aANPOCKTHPOBAN HanopHblii Oac-
<efiH AoCTaTOYHBIX pasMepos.

O6aunoska kananos. Kax vkaau-
BaJOCh paHee, KaHadH o0 ARUOBBAIOTCH
GETOHOM HJAH APYFHM BOJOHENpOHAUAc-
MBIM MATEPHANOM L8 ApeaynpewIenuns
(pHALTPALLEE H VBeAHNEHHs CKopocTed
reyerua. CJaeayer Hmers B Baly, 4TO
offbeM BheMKH Aa8 ofJHUOBAHHOTO Ka-
Ha.ma 'El}’..u"LET BCErga MeHbLUIE, YeM [OH
HeoOauuopanuoro, O6anIopaHALIT Kanan
A4CT MOHHXKEHHOE 3IHaUeHHe T-i{l".'.lll}q]I[*
LHHCHTA LIePOXOBATOCTH, H 3TO NO3BONAET
HCNIOTB30BATE BEJAHHHHK EHBP{}ETEL-L oT=
BEYAKIIHe SKOHOMHYECKOMY 3HaYeHHID
I0OTEPL Hanmopa, a He npeleibHBIM 3Ha-
UEHHSM TIO PA3IMLBY.

Jnq 06AHILOBKH OTKOCOB HCMOABLAYIOT-
ca  OeroHHHEe naWTe cocrasa 1:2:4.
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XapakTepic TR mopepXNOCTH

SHAYEH

BIOEEL -
MiLTRHDE

epeHes

HAKCH-
MAA RO

Hanaau, sunoanennue cYXonyTHMMN CHAPRAAMMN

3HAYEHNA 1 B ICMARHEX KAHAAAX YBEIMIMBAOTCA C ypeange-
HUEM CPOKA HX IKCILIVATALHH, CCIH HE NPOUIBOIHTCH Peryaspuas
pacanctra, Hpa caaboll myTHotTi BoAKW TolKknRA choft wamocos oce-
AGCT Ha AME R CTEHKAX, HECKOABKO yMeubuian snaqedue n, Ocasacune
HAHOCUB THKHE YMEHbIUACT 11, HO H CHIAKAST MA0ULA AL A ABOTO CeTe HHH,

Hanayswne ycaosua HMEOT MECTO B MIOTHHX HAHCTMX HAH
CAHHHCTWX FPYHTAX CO CKOPOCTAMM TedeHHN HUME PAIMLIBAKOUIAY
B #THX yCAOBRAX MPU OTCYTCTBHE HA CTEHKAX KANANA PACTHTEILHO-
CTH

Hobue kauads B CyramaucTux wiH FARNHCTLIX rpynaTax

Cpeaune i 00ablwMe KAHAJM B IIOTHRIX CPYRTAX ¢ HAAAEKA-
MIHM FKCOAYATAUNOHHWM YXOA0M

Mansie KaHAAHW C WEPOXOBATHMI CTEHKAMH H MAOXO 3KcCnaya-
THpYeMue Goabline Kanaasul

IHEPreTUHecK e KaHalbl B FOPHUX YCAOBHNX ¢ rPABEANCTMM
AHOM

Hanlaw, BuMnoIHeRHWE JEMACTEPIATLALNMMN CHA PRARME
31U Kananu HuewT Ooace WEPOXOBATYI0 MOBEPXHOCTL, YCM
BUPaTwe pydanus cnocobom man Gyasgosepamn, Henoassosanue
OAHOYEPHAKOBHX 3eMdedepnaiok Ader Goaee rpylyio NOBEPAHOCTD
AWa, wesM Ope Aparaafide, Pazauude B anavennsx n BCeuego 3aBi-
CHT OT yaoboo(palaTnBaeMOCTH TPYHTOB HHAAHTHA HAHCTHX Ha-
HOCOR B BOAE, CrAQMHBAWILAX HATAIBHYI WEPOXOBATOCTDL

Kanaaud » ckaae

Aaa pacuera npuUNMAETCA NPOEKTHOE cedeHHe (83 YHETA me-
peGopa, [lpu npoxoje KaRada B cKaae c FrOpHIOHTAALHOR CcaOHC-
TOCTe0 MOKeT OulTh NOAYHEHO O4CHbL raaskoe aHo. TakHe Ka-
Hadu npu sHaunTedsnolt wupnde Gyayr 06122aTh HHIKHM 3Hale-
HUEM n, MOCKOABKY WePOXOBATLHE CTEHKH OKalWBalOT Maaoe BAHA-
HHE, 103TOMY HET CMBICId APHBOAUTL WX B MOPAAOK MyTeM Crad-
HHBIHHE BucTymos, OTAOMEHHN NECKa W rpasid B XaHajax B
CRiIe YMeHbMANT KodQPUIHEHT WepoXopaTocTd 33 cYeT 3anoa-
HCHHA HepoBHOCTER AHa

EcrecTpennme Pycaa
late Townoe onmcaswe ycaoemfl ecTecTBeHHOro pycaa,
KOTOpHE cOOTBETCTBORAAM Ou HekoTOpOfl 3ajandofl Beaudude n,
He MpeicTaBAAeTCA BOIMOMHMM, MOMHO pPexKOMeN10BATh NpPHHU-
MaTh A PABHLIM

Kanaauw ¢ Geronnoll ofanuonkoi

JHauesue n 3aBUCHT OT XapakTepucTuk Oeronnoff noBepxho-
CTH it KaqecTea padoTu, Moryr HabAOAATbCH SHAYHTeNbHWE KO-
A1e0auHE B 3ABHCHMOCTH OT kadecTBa paboT M kBaaudukawun pa-
Gounx. Caziyer HMeTh B BHAY, 9TO 0pH CTPOHTEAbCTBE MOTYT
GTh JOCTHPHYTH Jydluue yCAOBHA, 9€M Te, KOTOpwe GuaH 3a-
HPOEETH O a6

Hawayqume npakTHuecks A0CTHRHMHE KatecTsa obAHIOBKHN,
TUHIATENLHAR JATHPKE, CTPOMTENbHWE M TEMOepaTypie mBu abco-
AIOTHO TAaJKH

HeolpaGoTannas nopepxsocTs NpH TIIATEABHOM CTHKOBaHMHH
onaaylen, rpyban 3aTHPKa, TWATEAMHAR 331eJKa [WBOB

beToH co IHATHTEABHNME BHCTYNAMH OT OnAayOKH WM npu
OTA0MEHIHN rpapid Ha O0AHUOBKAX MpelsayulHX THOOR

[lpn nanntun pacTHTEALHOCTH HA CTeMKAX 3HAYRHHA N A0JK-
Hid GoiTh yBeaHdCHW Ha

Juavenne n, npesocxognmee 0,017, XapakTepuayer naoxoft Ge-
TOH, KOTOPHA HAH HEKAYECTBEHHO BMMOAHEH, WAH NoABepHed aeii-
CTBI0 MOpo3a HAH arpecCHBHLX BoA, TaKME e 3HadeHHA MOryT

» KdHaN, HA KOTOPuX GETOHHAA NOBEPXHOCTL TEPAET CROM
ESYECTER 33 cYET OTJAOMEMHA MecKa 0 FPaBAA, HAJHTHA MXa HAH

0,016

0,0225

0,023

0,025

0,011
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0,012
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[T podoaxcenue mada. 5

Jnaqeius
XapaxTepucTuks NoBepXHOCTH AL R
MaAbROE ChEINeE | wannie
sogopocaek. Kak Mox, TAK H BOAOPOCAH MOCYT HapACTATL HA

credkax npu ckopocTax [0—I12 sfcex. [lan ymeHsweuns pactu-

TeALHOCTH UeaecoolpasHo NepeKkpuBaTs Kavaa, uTobe HE Jony-

CHAThH COAHEYHOID CBETH

Topxpernue ofannonxu
Beromnwe o6ANUOBKH, BHNOJHENHEE NeMeHT-nymKkol, pacno-

aoxentol p Kamane, ¢ 3aTHpRoOR W JarJamHBAHHEM WeTKOR 0,014 0,016 0,019
Jarpasusanne NOBCPXHOCTH TOPRPETA YAYWILAET ¢ KAYeCcTBO

€ TOMKH 3pPEHHA WEPOXOBATOCTH, HO MOMKET VBCAHYHTL NOTEpH HA

dUHALTpANKIO 33 CYET HApPYWENH® NJ0THOCTH caos Topeperta, Pe-

xoMeniyercs ob6paloTaTh NOBEPXHOCTL NPUBOJOMHGLIMHE UlETHAMH,

A0 TOrQ KaK OHAa JaToepaesT J

Ofanuopxn W3 PRAANYNMY THOOD KIRAKN
Kaagka B3 o00MMEHHOro KHpNH4a 0,011 0,013 015
Knprnnanas Kaaaka Ha ueMedTHOM pacTaope 0,012 0,015 0,017
Kaaaka H3 TecaHoro KaMum 0,013 0.015 0,017
Han kanajson co cMemandoll ofanpopkofl, coctosmenl ua

ecTecToenHoll ckaiw ¢ Haropuofl cropouw, raazkoll Getonnofl

CTEHKH ¢ HH30BOR cTOpPOHW M AHOM, BRAOKENHuM GETOHOM, TiLd-

TEABHD YAOREHA M — 0,020 e
To e, HO nNpH AHe, NOKPLTOM NECKOM WM FpaBHeM, coxpa-

HHBIIEMCH NOCAe BueMKH Oe3 BuCTYNOB; HATOpHuM OTKOC BHNOI-

HEH THIATEABHO e 0,025 —
Kamennan KJ3IKa Ha UEMEHTHOM pacTBope 0,017 0,025 0,030
Cyxan Oy usHan Kaajka 0,026 0,033 0,035

depengnnkie JOTKN
Jlanunle OTHOCATCA K TIMATEABHO BuOOAHEHAMM JOTKaM npu

IUFL‘!II.I'E‘H' IRCMAYATAUHH H OTCYTCTBHH BHCTYIOB; NpPpH HEAHTHH

CEPCIARMUAX peck OHH YIHTWBAKTCH B CMOYEHHOM MepHMeTpe
Crporase A0CKH, YJAOMeHHoE OpPOJOALHO TO cTedkam ® | 0,011 0,014 0,018

AHY
Hectporanse J0CKH ¢ NPOAOALHEIMH CTHEKaMH 0,012 0,015 0,018
I".IpH NOKPHTHE NOBEPXHOCTH JOTHKE KpOoBeJdbHuLIMH MaTepHa-

AaMu ot 001 po 0,007

A0THEH N3 ACpent MHHEX EAETON
Kpeo3oTupopaunne 0,011 ' 0,012 f 0,014
HeoGpaGoTannne 0,010 0,012 0,014
Craduniee Aotk ¢ radawoll suyrpenncll popePxuoc rim
Heokpawense 0,005 | 0,012 0,014
Oxpamennue 0.012 0,013 0.017
¥eaoBus WepaXoBATOCTH AAR STHX THOOB JOTHOB MeHHITCH

B AOBOJLHO SHAYHTENLHBIX MPeReddx © JABHCHMOCTH OT HX pa3-

MEpPOR, KOHCTpYKUHM, cnocoba nponsmoacTea paloT ® vCAOBHA

SHCNAVATALHKA

HauGonee pacnpocTpasciHHblM MeToaoM
ABJALTCH sw:rpnﬁcrau nadejef TOALIN-
Ho#lt 10—I15 cu w nnnnoit 3—6 M, Koto-
phi¢ YKAAALBAIOTCA NO NOAMOTOBAEHHBIM
oTKocaM 8 Bolemke. [lpenmywecrsom
pasjenenus o6JHUOBKH HA DAaHeAH SB-
JAETCHA BOIMOMKHOCTL CBOOGOAHON oCcagku
OTAeABHEX MART. Takum obpasom, nau-
Tl NepeMelaTCa HHIAHBHAYAJALHO M
STHM CaMbiM HCKJIIOYAeTCH OmacHOCTh
TpeuHHoo6pa3oBaHis, KOTOpPas BO3HHK-

Ja Oul npy MoHOAHTHOR obaHuUOBKe, 2710
pasjelicHHe HAa NaHeAH TaKXe HMeer
3HAUCHHE 1]5 BOCMIPHATHA TeMmeparyp-
aulx nepopmauni, [Manean yraaawisaior-
A B WIAXMATHOM NOpAAKe, < TeM 4TOOM!
HifemaTe AJAHHHBIX nNonepedHBX 1UBoD.
ek THBHEM TIpHEMOM veTpoficTBa Bo-
JOHETIPOHHIIAEMBX WIBOB MCH(1Y MJHTA-
MH HABJASETCA METOA, TOKa3aHHBI Ha
prc. 78, B tHne @ gepesaHHbIe TPOKIALKH
o0pa3vior KavYecTBeHHH H Jdellesbii
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wos pacwHperud. OHH KAaayTCA HA Me-
CTO B CYXOM COCTOAHHH NMEpPex 3aJHBKOH
GeToHa, 3aTeM OHW HAGYXawT, H LWIOB CTa-
HOBHTCA ©O4YeHb nJoTHhIM. IIpH cHEaTHH
MAHT CTHK Mexay OeToHoM M AepeBoM
ofecneynBaer BOAOHENPOHHUAEMOCTh.
HenocratkoM jepessiHHbLIX NPOKAAAOK
ABJAAETCA HX THHEHHE TpPH MepeMeHHOM
cMauusaHud, (XIHAKO B 3HEPreTHYECKHX
KaHanaax, rie IepeBsHHHE MNPOKAAIKH,
KaK npaBuAo, GyayT cMOYEHB BCe BpPEMA,
OHH MOryT OLITh BEChEMAa AOJrOBEYHLIMH.
Tun 6 sumoaAHer B BHae GeToHHOH no-
AYWEH toamunofl 10—15 oM, nogaoxKen-
HOfl noa cruK. [ToBepxHoCcTH CTWKA CcMma-
3LBAOTCA OGUTYMHHOZHBIM MAaTepHAJAOM.
[Tpn cMATHH WIH PACIIHPEHHH MJHT OHH
CKONB3AT N0 NOAYIIKE H COXpaHAWT
NJoTHOCTL WBa. B sToM THNe onopHble
NOAYWKKE GAJ0UKH MOFYT YKJAaAbLBATHCHA
Ao ycrpoilictea naur. B tHne @ mnyuro-
Bhie coeadHendd obeCcneunBaloT mepeme-
IleHHe MJIHT H B TO #e BpeMs COXpaHAloT
HEH3IMEHHOCTh HX TOJOMEeHHA. bHTYMHu-
HO3HadA npocaofika, NOK3a3aHHAR Ha yep-
Texe, obecneunBaer BU.ELDHEIIFDHHI].HE'-
MoCTL. Tun 2 (pwe. 78) aHajorHYeH THOY
6, 3a HCKJAOMEHHEM TOro, HTO onopa fs-
JALTCA 3JeMeHTOM OI1HOH H3 TMART; 3TOT
THT HCTIONB3YETCH AAf HeaesoOeToHHBIX
nokpuThA. CoeanHenne no tany d Tpe-
Gyer TipoKJajiKH MelHOTO JHCTa, 3ale-
AAHHOrO B KOHUB OOEHX MJAHT; MYyCTOTA
3aN0AHAETCH OHTYMHHO3HBIM  MaTepHa-
JIOM B TOKPLIBAETCA IEMEHTHEIM pacTBo-
poM 478 CO3JaHHA rJaJAKOH NOBCPXHO-
CTH. 3JTa 3aienka He COBCEM YyaauHa.
B mecrax, rae Gerondas o6aHUOBKAa no-
CTOAHHO CMOMEHA H HAXOOHTCH B TEHH,
pEKOMEHJIYETCA YCTPOMCTBO YOpyrux pe-
IHHOBBIX MPOKNAN0K, KOTOPHE N0 HEKo-
TOPHIM CBEAEHHAM JOBOJIBHO  YCTOWH-
YHBL,

ApMHpoBaHKLE OOGAHILOBKH BLINOJ-
Hmores H3 Godee TOHKHX nAHT. OHu
VCTPAHBAKTCA O6BIYHO MOHOJHTHBIMA
fe3 WBOB pacluHpeHHs, HAH BO BCAKOM
cAyuae ITH WBLL YCTPaKBawTCA HA G0ab-
oM paccToaHu. Ecth muenwe, uro ob-
. JHUOBKA TAKOTO THNA npounee o6AHUOB-

Ki M3 orieabdnix naut. [lo-Buaumomy,
. apMmatypa Buabipaer GoJbluoe YHCAO
MEAbuAlIINX TPEIHH BMECTO HECKOJb-
~ KHX KPYNHBIX TpeulH, Kak 3T0 HMeJ0
. MECTO TIpH HeapMHPOBAHHON 00 HUOBKE.
- Toamm#a GetoHa menserca ot 4 108 cu.

Puc, 78, Kosctpyxuun weon GeTOHHWX ofaH-
LOBOK.

I —GHTYMHAH HpOKAAZKD; P — CYXAH coCHODES AOCHS]
4 = GHTYMHOE DOKpHTHE, 4 — GTViian mnonka; 5 — G-
Timiaa oduaags; § — apuarypa; 7 — GHTYMHAR DPOKAAN~
Ka; § — pacTRop: § — GUTYMIOE NOKpMTHe; /0 — GRTYyMRO2
YOAGTHERHE, {] — peannonan npoKmLLKa.

Apmartypa COCTOHT H3 MPOBOJAOYHOM ceT-
KH 10 TOIroTOBJAEHHKM OTKOCAM Ha
nojaepxupamilefl noiacraske H3  He-
GONBIUKX KYCKOB GeToHa HJAH JepeBa.
Jarem yraaawBaercs GeroH, npHueM
10KHA OHTH co60eHa TUATeIbHOCTh
B PACNOJOMEHHH APMAaTYypH, C TeM YyTO-
Obl HEe LONYCTHTH NPHKACAHHA €€ K FPyH-
vy. Has stofi uean HeoOGXoAHMO npu
yKaaake GeroHa cJerka NPHNOAHKMATH.
APMATYPHYIO CETKY H BCTPAXHBATHL ee.
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IMpu yknone orkoca 1:1 nam noaoxe
GeToHHpoBanHe uenecoobpasno secTH Ges
dopM, HCNOAL3YVA KecTKHii Geron, Tlo-
BepXHocTe OeroHa 3araXHBaercs M
saudiaerca. TakuM cnocolBoM  MOXKer
GuITh NOJYHeHa OMEHb TAaiKas TnoBepx-
HOCTL, HMEIOIAA MAJAYIO BEAHYHHY Ko3d-
¢uumenra wepoxosaroctu. Jlna orkocos
kpyue 1:1 mucnoasavercs onaaybxa H
npuMednerca Gonee nAacTHUHR GeTod.
[Tpoient apmatypel aag Taknx ofauno-
Bok cocrashaser npeMepHo 0,3. Cocras
Getona obmuno 1:2:4 aaa ToncTHX oOO-
JHIOBOK ¢ KPYNMHOCTBIO TPaBH#, He npe-
nuitawoueid 4 cs. Cocrap pacTeopor Me-
uaerca or 1:2,5 10 1:5. PeaabHum npe-
HMYILECTEOM TOHKHX Keae3oGeToHHHIX
NOKPWTHA HBJAAETCA HX MeHbllan CTOH-
MOCTh B CpaBHeHHH ¢ OGETOHHWIMH TIJIH-
TaMH.

CymecTeeHHOe 3HAYEHHE AR VCTPOIl-
cTBa OOJAHIOBKH HWMEET TOPKpPET, KOTO-
peifi YRAaasBeaerca toauusof 1,5—5 cuM.
[locae ob6paGoTkH oTKOCOB H VOOPKH
BCEr0 MHITHEr0 TPYHTA ¢ HHX Ha OTKOCH
YK/JA321bBAeTCH TOHKAA CeTKa, Tnoialep-
Musaeman HeOOJBIIHMHE TNJAHTKAMH H3
pacTBopa, K KOTOPLIM OHA TIPHBA3LIBAET-
cH. 3ateM TPOH3BOAHTCA HaHCCEHHe TOp-
kpera. Koraa ropkpetHsilt cioii nocTh-
raer HeoGXoaumof TOJAUIAHEI, BECh CBO-
Goauwii MaTepHan yaaasieTca # TIOBEpX-
HOCTH 3aTHpaerca WeTKaMmu, DToT MeTod
JaeT O4YeHb MPOYHYID H BOJOHENpOHHIIae-
MYI0 TNOBEPXHOCTH,

Ilpu vyerpoficTee OOJAHIOBKH B TOM
cJayuae, ec/i rpyHTOBbiE BOAL HaXoAAT-
Cl HOCKOABKO BHIllIE AHA KaHaha, Heol-
XOAHMO YCTpPaHBaTh TUIATENLHBIR 1Ape-
nax. [Ipn orcyTeTeun ApeHaxa o6.1H1LOB-
Ka Moker OblTe CABHHYTAZ HaBjeHHEM
BOAB € HEAHeNl CTOPOHL OGJHIIOBKH NpH
ONOPOKHENHH KaHaaa. B xoaoanom KJH-
mate o0AHIOBKA MOXer OTh CABHHYTA
NPH 3aMEp3aHHH NpPH ONMOPOXKHEHHOM
xaxage, peKTHBHLNA ApPeHaXK MONKer
ObITH MOJAYYeH HAH HaOGpoCKo#l KamHus,
HWAH YCTPOHCTBOM OTKPMTHIX JpeH, Bbl-
XOAAUIMX K3-MOA KaHajaa.

18. BCNOMOTATEJIbHBIE
COOPYHKEHHA HA KAHAJIAX

JlepupaunoHHHEe HKAHAAN  HOJNMKHBI
CHAGIKaTeCA TPYNMO BCNOMOTATENbHEIX
coopyienufi., Jlas  npeaynpemaeHus
nepeiuBa BOAH uepe3 OpOBKY KaHaja,

RKOTOPHH MOMET BO3HHKHYThL MpH Aonoj-
HHTEJbHOM MHTAHMK KaHajaa WA IBHXKe-
HHH BOJH, B HEKOTOPHX Mecrax KaHaja
veTpansawTcad GoKoeble BoaocaAuBu. OHH
obuyHo  ycTpauBawTes BOJAH3W  CTaH-
HHOHHOrO Y374 MJAH HenocpeiCTBeHHO
B HanopHom OaccefiHe, a NpH AIHHHBIX
KaHajJgax —H no X JInHe.

[Ipr Boxozalope w3 HerayGoxux Gpe-
(0B B AepPHBAIIHOHHBE KAHAJAB MOCTY-
NaeT 3HAYHTEJLHOS KOJHYEeCTBO HAHOCOB,
Ecan xe ckopocTH B KaHajae 3HAMHTENb-
HBl M HAHOCH TPAHCNOPTHPYIOTCH BO
B3BCIIEHHOM COCTOAHHH, TO, MOCTYNaA Ha
TYpOHHY, OHH BHIILBAIOT HCTHPAHHE pa-
Gounx opranoB. Ecam nepea naotaHofi
HMEeT Mecro HerayOoknii Obed wHaH
nepen 3aaunem '2C maxoaurca wHamop-
Heli GaccefiH, TO WACTH HAHOCOB OCaXK-
Jaerca B 3TOM o0beMe, OTKyla oHa
¢ MOMOLLBIO CIEUHANBHBIX MEp NOLTeHHT
yaanennio. Ha paze yeranosok tpefyer-
CA ycrpoilcTBO OTCTOHHBX Gaccefinos.

[Ipn nNpPOCKTHPOBAHHH OTCTONHHKOB
HacTHlue HaHocos He Ooawwe 0,05 wmm
MOryr OHTh nponyuleHsl uepes TypOHHH
H He Bh3kBaloT AcTHpanuas., Lawua or-
CTOHHHKA 3aBHCHT OT CKOpOCTH OCamie-
HHA vacTHu HaHocos, [lo paay onuTHEX
JaHHuX aaa BceaMepukanckoro KaHana
AAHHA oTCTOiHOro Oacceiina moxer GuiTh
npuusara pasxof 21,5 tayiuum Gacceina
Hal cJAoeM OceBlUEX HamocoB, CKopocThb
B OTcroiiHoM Oacceiime npHHUMAJACh
pashoit 0,07 as/cex; ans ee cosgaHus Tpe-
Gyverca YCTPoHCTBO METKOro o IHPOKOTO
Gaccefina ®AH y3koro u rayboKoro.
Joaxuo GLITh NPeAyCMOTPEHO JA0CTATOY-
HOEe NpOoCTPAHCTBO Mol raAvOHHOI HeTTo
OTCTONHHKA ANA NpHeMa OCeBlIHX Ha-
HOCOB. 3TO TPOCTPAHCTBO 3ABHCHT OT
OHHAABMOr0 KOJIHMECTBA HAHOCOB, Bpe-

MEHH MEMIY NPOMBBKAMHA H METO14 NPO-
MEBA.

Ocoboe BHHMAHHE NPH TPOEKTHpOBA-
HHH KaMep OTCTOMHHKA J0MXKHo OHTB
YAe/IeHO pachmpefenenHio CKOpPocTel mno
ceyeHnio  Kamepbl. CKOPOCTH AOJUKHBL
OHTb pacnpefedednl pasHOMEPHO N0
Bceil nJaotllagH kxamepu. PasnoMmepHoe
pacnpegejeHne cxopocreil Moxer OHTh
OCYIIECTBAEHO ¢ noMoulkio 3a6pansHON
CTEHKH HJAH S3aTOMIEHHOTO BOJAOCJAHBA,
Kax 5TO 4acTro AefaeTca Ha BOJONpO-
BOAHKX veranoBkax. Onuaxo Takad cxe-
Ma BHI3LBAET MHOrAA JA0BOJIBHO Cylie-
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Pue. 79, [leckoaosxa ¢ BHXpesuM CTPYCOTKAOHUTEIEM.

I — piixpeobpaacaa o, 2 — OTHACMIETS T,

3 = p0CTIHK: = Aepensniiie oSaMuorounie  GIonN

4 — npospuiolt KaKaR; § — ceuckite nuxpeolpaionaTesid.

CTEEHHYI0 MOTEpIo0 Hanopa, KOTOPbLIM

Heab3fn npeHefperaTh npn NPOEKTHPO-

panud. Ha puc. 79 nokasana cxema
. neckonoskd aas [2C Popr Koanuus.
. 3JT0T THN NEeCKOMOBKH € OTKJAOHHTEAAMHE
. B BOJOROPOTAMH CAVMHUT QAA yAaJeHHs
. HAHOCOB PAa3JHYHBIX KPYMHOCTEH.

CTpyeoTKJOHATENH, MOKasaHHLE Ha
_pn-:: 79, OTKJOHAIOT HAHOCH K TIPOMLIB-
- HEM roy6am. [lpomuiBHble TPyOHl yaas-
AHBAWOT HaHOCK M cOpacHBAT  HX
- B CpenqHiow KaMmepy, nie OHH YIaJds10TCH
no MpAMOTHHeiHO# TpaHinee., 3TOT THA
MECKOJOBKH IOKa3aa XOopollHe npakTH-
HECKHE Pe3yqbTarhl KaK [114 MaahX, TaK
\ i,n..:m GOJLIONY KAHAJI0B C PACXOIOM 10
- 30 w?fcex anm pasHEIX KpynHOCTEH Ha-
. HOCOB OT MeJKOTO TedckKa. 10 MeJKOTO
rpasusa. ddubexTirBHOCTL NpPOMBIBA TIEC-
" goaoskn coctasaser 90Y%,. das kananos
mnpnmi or 25 10 5 M OTKACHHTENH
AOAAHB OBITE PACNONOKEHH Ha O4HOH
CTOPOHE TEeCKOJOBKH, a TpyObl H BHI-
MYCKH — HA NPOTHRONOIOMKHOMH.

o Pacxotsi mo ynanentio HaHocop w3
SPHKAHCKOTO KaHa1a JOCTHraTH
1044, 8 rod. Jdas yMeHbmemis
X008 Ghi1a 3afpUCKTHPOBAHA H
3. C'IEMH OTCTOHHLIX COOpY-

.Ihr. . dsecTHis.

JHEHHIH, COCTOAILAA H3 HECKOABKHX Gac-
ceifHoB, CIPYIHpOBAHHEIX MmO aBa Oac-
cefiHa, ¢ CaMOCTOATENLHBIM TIHTAHHEM
Kam a0l napel OT TOJ0BHOTO ysaa. Kax-
AR GacceitH HMeeT IJAHHY ‘NPHMepHo
240 m w mupuny 80 m npu cpeameit ray-
OHHE OKOJ0 4 M YCTAHOBJISH MO YIJA0M
B0 ® raamsnomy KaHaay, Tloamoasmime
Kanajau 1704 Kazaoff naps GacceiHOB
HMelT yMeHBIIAKUIeecH NonepeYHoe ce-
YEHHE C BOPTHKAIWHBIMH CTEHKAMM, YTO-
Obl CO31aTh paBHOMEPHOE pacnpeneIeHHe
ckopocteil. B kawawuil GacceitH Boaa
nepeTHBaeTcA Yepes BOJOCJAHB, i€ OHA
cobHpaercd B OTBOASWLYI0 Tadepei, H
OTTVa QnocrynaerT 8 KaHad, OuyHCTHBE
COOpy:eHuss maoTHne Mmnupuen Obinu
paccudTatel Ha 340 M3/ cex. MaxkcuMans-
HaN CKOPOCTh B OTCTOHHOM Oacceiine
0,07 m/cex, a nepHoa ocaxKienus HaHo-
cos 21 mun BNOSTHE JOCTATOUEH AIA yia-
JNeHHd BeeX Hanocoe kpynuee 0,05 au.
HoppoBckie BpallaoUiHecs CKpencpsl
auamerpod 37,0 M cHpackiBAlOT OCERlIHE
HaHOCH uepes cOopHule raaeped. Kax-
AT Haccelil HMMEET CROIO TMPOMHBHYIO
ragepeld Hjad TYHHe[Ib, M0 KOTOPOMY Ha-
HOCHl MOCTYNAIOT 8 rAaBHMil KoJJaexrop,
KOTOPBIA ¢OpackiBaeT HAHOCH B peKky HH-
He NAOTHHEL,
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19. JEPEBAHHBLIE H BETOHHBIE
TPYBONPOBO/bI

JepesanHue  TpyOONpOBOIL
NPHMEHNOTCA 148 Hanopos Ao
150 & auamerpom ot | 10 6 M,

Hepesssnnie TpyGONPOROIW cOGH-
pawTca Ha onopHuX ceanax. [locae Toro
KaK NpOH3BEACHA VKIAIKA HHMKHell ua-
CTH TpyOh, BbLIKJAALIBAETCH BEPXHAA
YaCTh MO NOPTATHBHEIM  ACPEBSAHHBIM
hepMaM, YCTAHABANBACMBIM BHYTPH TPY-
0K, KOTOPHE BMECTe ¢ NMOJABHKHEMH Oono-
paMH nepeHoCATCH BoAbL TpyGonposoia.
[Ipn o6wvHOM MeTole MOHTAMA KJIENKH
NpHONH3NTENBHO O1HRAKOBON  AJHHG
vE1aamBsawTes 8 obe yacTH TpyGonposo-
A4 B lUaXMaTHOM NOpALKe Tak, 4rolul
Kamaas NocJdeayiouas KIenka BucTyna-
A4 He MeHbie ueM Ha 60 cu wan npenn-
ayutefi. B HexkoTopHX cayuyaax TpybHonpo-
B0 COGHPAETCH M3 KABNOK PASHBIX JTHH.
[lpn sTOM eIHHCTBEHHBIM YCJAOBHEM s5iB-
JAqerca coGaKeRHe Wara KJenox,

Tpy6Gonposos CTATHBAETCH METAIIH-
yeckuMu OGangaxamu. Jnavmerp m mar
Gauaaxel onpeaensioTcs BeIHYHHOA Ha-
nopa. O6uyHo amamerp Gaunamed Oe-
percs ot 12 10 35 MM PR MHHHMAJBHOM
pacCTOAHHUH MEXAY HHMH, NPHMEpPHO pas-
HOM JBVM auamerpam Oangama. [epe-
BSEHHBI TPYGONPOBOL AOCTATOUHO YCTOI-
YHB B  OMOPOKHEHHOM  COCTOAHHH,
Beaencrase ruGKoCTH Kienok fipeicras-
NAeTCA BOIMOMKHLIM HArwbaTe JAepesdn-
HuH TpyHonposod B J000M HAMPaBACHHA
npH CPpasHHTEHHO MaJbiX pajHycax 3a-
KPYIJAeHHS.

YunorHende TpyGonpoBoaa  10CTH-
raeTca yCTpofcTBOM WINYHTOBBIX COLH-
HeHHit xnenox, lepessuuuie TpyGonpo-
ROJW KeNaTeJbHD MOHTHPOBATH H3 BO3-
AyvirHo-cyxolt Kaenxkn. Kaenkn w3 paax-
HOMl JApPCRECHHB! YCIOMHAIOT MOHTAX, Tak
Kak TpeGYIOT nNepeMeHHoro HaTsHeHnns
fanaaxeil npu cOopke. [locne Toro kax
MOHTaX TpyOH 3aBeplled, NPOHIBOIAHTCH
NOCTeNeHHoe HanoJHeHe ee, MNPRYEM
OYeHb MELJeHHoe, TAaK Kak, HecMOTps Ha
BCE NPeloCTOPOMHOCTH, OVIAYT HMETh Me-
CTO HEMJIOTHOCTH B CTHKAX H HeoOXO1H-
MO, 9TOOL YTeYyKa H3 3THX CTHIKOB Ipo-
HCXORHIA MEQNeHHO 101 MajbkiM Hano-
poM. [pyroit npuundoil MealreHHoro na-
NOJHCGHHA ABAHETCA CTPEMJIEHHEe yMeHb-
WIHTH NOJHOEe Hanpsamende 8 OGanaamax
B TeYeHHe TOro BpeMeHH, Koraa KJIenk

Irac
120—

HACLIUAIOTCA H NPOHCXOINT pashyxaHue
Aepesa © [OCTENeHHBM  yYMeHbIleHHeM
Hanpamenns. PasGyxanue x1enok Bhi3ni-
BAST JOMOTHHTE IbHBlE YCHJAIHA B Oania-
HaxX, IKBHBAJCHTHLIE YBEAHMEHHIO BHYT-
peHHero jgasJeHHs o o—7 Kefcm®, Itor
Npolece NPAKTHYECKH Mpexpaiuaer aBce
YTEYKH B TeYeHHe HecKOJIbKHX Yacos.
Hesakpuisaouiecs, QUALTPYIOUIHE CThi-
KH J0MHL OBITH J10MOJAAKHTEILHO obpa-
Goransl. Tam, rioe oBHAPYMHBASTCH Teub,
B 00pasoBaBIUYIOCA UleTbs BOHBACTCH
KJAMH H3 INIOTHOTO ylepeBa. JTHM ©noco-
0OM MOMKHO MPAKTHYEOKH YCTPaHuTh Bee
VTCUKH.

Passmeps KJIenok onpeseasiorcs sMm-
MHPHYECKHMH 3aBucHMocTaMu.  Kaenkw
NOJAAHB BLIACPHKHBATL JaBAEHHE BO1bI
Ges nporuGa H ob1alaTh AOCTATOUYHOMN
ITPOMHOCTRIO.

Tonmuna KIenky Aoamua obecieun-
BATh TIONHYIO NPOMTHTKY BO10# ApeBecH-
bt mpu geficrsyowem Hanope, Munu-
MaabHAA TOJUIHHA HA3HAYaAeTCA He Me-
Hee 35—40 mam, MaKCHMadabHan TOJILH-
Ha we mpesocxonut 100 mm. [lnpuua
KAENKH He npepbiutaer obuuno 200 .

[ponoakurenvnocTs  IKRCTMAYATAUNH
JAEPeBAHHBIX TPYO ABASJAACH TPEIMETOM
anckyccud, B obmnx veprax ona 3asu-
CHT OT XapaxTepa YCTAHOBKH, riIyGHilbl
JACKMTKH W CBOHCTB TPYHTA, ¢ KOTOPHIM
conpuxacaerca Tpyba. Boawuoe auauve-
HHEe HMEWT TaKiKe KayecTso Hansopa,
FHCTIAYaTalHOHHLE YCJAOBHA (DOCTORAI-
HOE HJAH NepeMeHHoe HanoaHeHne TpyGo-
npoBoaa BOJOH) M KayecTso JecoMmare-
pHana.

CPOK MH3HH JepeBaHHOoro Tpydonpo-
BO1a (IPH OJATONPHATHHIX VCJAOBHAX [IpH
COOTBETCTBYIOUIEM  YXOJ€  CcoCTasiser
20—30 ner. B oraeapHmx cayuamx sTor
CcpoK Mower mpeswuiate 30 aer; Tpy6m,
oOpaboTaHHbEIe KPEO3OTOM, HMEKT HO.1b-
wHit cpok cayxOwm. [lpn Twareasnoi
IKCIAVATAUHH CpPOK caykOm tpydonpo-
BOAa HaXoaHTea 8 npeaenax 30—>30 aer.

Ecan mpyGonposoa 104KeH HONOAb-
I0BATLCA KAK BPeMeHHLll, To XapakTep
ero cOOpKH W MOHTa®Ka ne uMeer ocobo-
ro anavenus, Jas nocrosuasix TpyGo-
MPOBOAOB MOHTEM A0JKEH NMPOBOIHTLCH
Mo TIWATEALHD BHNOJHCHHBIM  Onopam.
3acunky TpyGonpoBona 1enatkh He pe-
KOMEHAVETCA H3-38 BO3MOMHOCTH OLICT-
poro rHHEHHS KAenkH.
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Pue. 81, Crur a3 medesofeTonnux TpySonponojos,
= pRCTBOO; J— cThisHol wnANHApP; & — nonepedican APMATYRO 4 — DOIRIEOROC VIS TEEHIE,

Bece tpySonpopoinl 100HHE noaBep-
raTeCa HapyKHoil okpacke. [Nponoamn-
TEIBHOCTE E.‘I}"J’Rﬂh& KJCMNKH Onpelelser-
¢ €€ cnocoGHOCTRIO CONPOTHBAATLCH 34-
THHBaHHIO.

Hdepessnnsle TpyGonposolsl floaBep-
MEHB OOMEP3aHHI0 BCJACICTBHE YTEHEK.
Ob6mep3zanne MomeT GHTh 04EHb IHAUK-
TeabHbiM, Bunagawwmnii cier Moxer Ha-
rpoMOKIATLHCA Ha TPYHONpOBO o co3aa-
BaTh ONOAHHTEABHYI0 Harpysky., [lo
HMEILAMCA JaHHEIM OoOMep3aHue lepe-
BAHHBIX TpYOONpPOBOIOB BHYTPH OMEHB

ﬂ'-
ﬂ

GONpoBO1AX HE YCTAHABIHBAIOTCA,

CONpAMEHHA AepeBAHHOrO TpySonposoaa
C METAATHYECKHM MOKeT OblTh HCNOb-
30BaH CTHIK, MOKa3aHuuil Ha puec. 80,

B kauectee mOnOBONOB ¢ Hanopamy
A0 40—50 x DpuMeHATCd Takme Ge-
TOHHBIE H HeresobeTounbe Tpydonporo-
anl. Tlocaennee mpems Henoabayiores
TpyGONpOBOAK W3 TPeABAPHTENRHO HA-
npsxennore Gerona. CTHKH H TeMmmepa-
TYPHBE WIBL JKETEI0GETONHBX TPYGHo-
MPOBOLOE OYEeHb wAOKiib. BosMmomuwifi
THII CTHKa AJ8 TpylbonpoBOa JjHAMET-
poM 1,7 s moxkasan ua puc. 81. ITpu mon-
Ta#e ITOr0 CTHIKA BCE KABEPHB, OCTAND-
LHecs Ha BHYTpennedl wactn Tpylu, no-
KPBIBAKOTCA UEMEHTHBIM DACTBOPOM.

KUH-I'I‘E"H{'HTGDH Ha JepeBAHHBIX
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TYPBHHHBIE TPYBONPOBObI'

20, THMBI H KOHCTPYKUHH CTAJIBHBIX
TPYBONPOBOAOB

B xayecrse TYpOGHHHEIX TPYOONpOBO-
108 8 NOAABJIAIOIUIEM YHCIE CAYYAEB HC-
NOJBL3YIOTCA CTafMbHEe Tpy6u. CranbHble
TpySonposolkl MPOKAAINLIBAIOTCA OT Ha-
mopuoro Gaccefiia WAH YPABHHTEABHOTO
pegepsyapa 10 Mawnnnoro spanua I'9C.

B ruaposHepreTHYecKoM CTPOHTENb-
CTBE HCMOJL3YIOTCH ABa BHIA CTAJBHEX
Tpy0onpoBo0B, Pa3aHYAKUHXCA NO CNO-
coby H3roTORJMEHHA: KJenaHke # cBap-
nuie. Tlocae 1947 r. moxasasioutee 60J1b-
wHHeTBD TPYOONPOROAOE BHINOAHADTCA
caapHumi. Csaprbie TpyGonNpoBoaAG HMe-
10T GOJBLIHE MOHTaMHWE NPeHMYIIBCTRA
nepen KJenaHbIMH H HMEOT X0poiee Ka-
YecTRO BHyTpeHHel NoBEepXHOCTH.

Harpyaku Bna Tpybonposoa BE.JIO-
yawT B ceGA BHYTpeHHee JaBJACHHe BOA
¢ YuYeToM THApaBIHYecKOro yaapa, Beca
BO/Ibl 8 TPYGONPOBOAE H BECA caMofi Tpy-
6w, MakcuMmajapHoe BHYTpEHHee 1aBne-
Hie, Ha KOTOpoe paccuHTuBawTca Tpybo-
fpoB0AL, npexcraBaser coboii MaxcH-
MajibHOe CTATHUECKOe 1aBJeHHE C YUETOM
MaKkcHMaabHOro JaBJNEHHA OT FHIApPaBJH-
YEeCKOro y/japa B HaHBHICIIETO TOABLEMA
ypoBHa BOAH B YPABHHTEJBHOM pe3ep-
syape. ToaumuHa TOHKHX LHJIHHApHYE-
cKkux o60J04eK PACCYHTHBACTCH HA BHYT-
peHHee 7aBjieHHe Mo KoTeabHol dop-
MyJe,

O6nunas npakTHKa Bubopa mNoOHH-
AOHHBIX HAOpAXeHui 1isu ofecneueHHs
3gnaca Ha HETOMHOCTh ONpeAe/CHHA Ha-
TpYy20K He MoMeT ObiTh HCNOABIOBAHA
nas  TpyGonposogos I'AC, mockoapky
NoAbLeM YPOBHSA B peseppByape HWJH yse-
JWNEHHE HATPYSKH Hal CTATHYUECKON He-
nOCTOSHHLL IO AnuHe TpyOonposoaa. Ha

! B stoft rasse oObeldHeHW MATEPHAAH
Cnpanounika, - OTHOCALUHECH ® PACHETAM M HOH-
CTPYHPOBAHNIO CTAABAWX TpyOonposoxOs, Ppac-
NeTAM THIPABAMNECKOrD Yyaapa @ Hoaehauno

OBHA BOIW B YPasHHTEABHWX pe3epayapax.

Cnpasouiuke 9TH MATEPHANH HINOMEHH Me-
nee nolpolso; 4eM B OTEYECTBEHHMY CNpaBot-
nbix Manpanax, Oanako Hexorapsie npocreiuie
pacuecThl, BRJAOUEHHHE B NEPEBOO, MOTYT npea-
CTABNTh WMTEPEC AAA mpeasapuTeanuux craanf
npﬂEHTHpﬂBHHHH,

puc., 82 auuna AC mpencrasnaer coGofl
pacHeTHOE MOBLIUEHHE JABIEHAN OT Iil-
paBJHYeCcKoro yaapa.

OrHotmeHnne MONHOIO HANOPa K CTATH-
YeCKOMY, KaKk ToKa3zano ua rpaduxe &
Ha pue. B2, nocturaer 200% B Touxe D M
150% ® Touxe E. [Npu ownGke 8 onpe-
JdenewHn yiaapa o 50% marpyska HaMme-
naerca go 25%' maa Toukw £ u TOIBKO
16,7 % mas TouxH E.

B pacuerdylo BeAHUHHY 1aBJCHHS B
TpyGonposoie caeayeT BBOIWTE HEKOTO-
preit 3anac ¢ TeM, MT06B HANDAXKEHHA B
cTeHxax TpyGonpoBoia MpH rHIpasinye-
CKOM ylape He npeBoCcXodNIN npeieaa
YIpPYTOCTH,

I1o Beeft anuue TpyGonposoaa naercs
VBEJAHYEHHE TOJULHHE CTEHOK Ha 3 MM
NS yueTa KOpposHH,

Jnaverp TpyGonposoaos MoXKeT Me-
HATHLCA B AOBOJBHO IUHPOKHX TIpEaenax,
HO CYUIECTBYET TOJALKO OIHH AHaMerp
1758 DaHHLIX YCI0BHH, KOTOPHI ABAAETCH
nHanGogee sKOHOMHYHBIM. CKOpocTh B
TpyGonpoBoie MoOMeT MeHsTbcH oT 2 10
6 sfcex. OGbMHAN CKOPOCTE 1A cpeaie-
namopuex [3C pasna ~3.,5 Mfcex ana
MaKCHMAJABHOTO pacxofa. JHaYHTENBHOE
BAHAHKHE HAa BHOOpP SKOHOMHUHOrO IHAa-
MeTpa HMeeT rpaguk cyTodHoli Harpys-

'
Fﬁ &)

Pue. 82, Meroa pacdera HIMEHEHHS JAaBAenns
B TpyGonponone,

J — nodwokuufl  poamed  Aaaacwial 2 — pacieTinf
HOABEM AABASHEE: § — crarmueckifl ypoarun,  — npo-
dman no Tpybouponony.
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ki, Tak, HanpHMep, eCaH NHK Harpysku
HMEET MaJayl NpoaoJIKHTEILHOCTb, TO
IKOHOMHYECKH Onpapilaydo nomyckarh na
3TOT 1NEepHoa TNOBHIUEHHYID CKOPOCTH.
Jdas onpeineneHls 3KOHOMHHHOrO cewe-
HHA TPpy6ONPOBOAOB A€JAI0T HECKOIbKO
npofHBIX NONRTOK, MPHAHUMAA BO BHAMA-
HHe (pasfHuHble AnamMerpul TpyGonposo-
1a, pasHLle MoTepd IHEePrud H 1. 1.

Koshduuuent wea aas csapuofi
cTaAbHOfi TpYOR Koaebaercs ot 0,90 mo
0,95 npu ycaosuH, 9TO TPYOONPOBOL Cle-
Jan Ha 3asole. OO6bYHO B TPaKTHKE Npo-
eKTHpoBaHHS TpyGONpoOBOLOB 144 [pacye-
Ta NpHHEAMaercs Kos(puunent 0,8 npu
asoiinoit ceapke. Kosdpduunenr s 0,750
pekoMenayeTca s ABYCTOpPOHHE OBa-
PEHHBIX [UBOB BHAXJECTKY TIPH TOJIULHHE
cTenoK He cauiue 10 mm.

CThIKOBAHHE 3JeMeHTOB TpyOonposo-
A4 J0JAKHO HATH C TOMOLIBIO Tas0oBOH
CBAPKH HJIH 3JeKTpHuecKoll Ayrs A7as
pacnJaB;HBAHHA 3JEKTpojla H Marepua-
Jaa TpyGonposona. Meroa osapku Me-
HAETCH B LIMPOKHX Npeleaax; HMeloTCH
NpUMepsl aBToMaTHYecKoil ¢BapkH, 60Jb-
WHHCTBO TPpyO <CBapwBaercd 3JEKTpO-
crapxoil.

Kak mpasuio, npolobine LBkl XKe-
JdaTeqbHo BHTOJHATE HA 3aBOAE, HO 3TO
BO3MOMHO [0 HEKOTOPOTro mpejeta pas-
MepoB TpyOd Mo YCIOBHAM CBADKH H
TpancnopruposkH. Orciona, oaHako, He
cJaelyeT, 4To Bce TpyGonpoBoas GoJb-
WIOro AHaAMEeTpa J0JMHH H3roTaBJAHBATh-
¢ Ha crpouteaberse. Csoeobpasnoe pe-
wenHe OLLTO TIPUHATO NPH MOHTaMXKe Tpy-

. Gomposoia DuipocTtanitid [yeep ama-
merpom 9,15 . B sToM cayuae, VUHTLI-
pan Ooabwol o0bLeM MOHTANA, JHCThH
TOAUHHON 10 7 oM U1OCTABAAJNNCE HA Me-
cTo, riae Obln  BHICTPOCH CHEUHALHEL
sapoj, oO0OpyAOBaHHBIH OJAH THYTHA,
cBapkH, TepMHuyeckoil o6pabGoTKH H PeHT-
reHoCKONHH. 310 peakHil cayuali coue-
TEHHA MO0JeBOH H 3aBOICKOH paboTH,
[Tpn nmpoeKTWPOBAHHK CBAPHHEIX TpY-
GonpoBONOBR A0MKeH OwlTh CAEJNAH BH-
Gop Mexay OBapKoil BNPHTHIK H BHa-
XJaecTky. Ecan npHHRMaercsa HaXxJecTxa,
7O MOJHAA CBApKAa JoaXHa GMTh caena-
Ha CcHapyMH H BHYTpPH TpyOonposoia.
ECJJ'-H e CBAPKA JeJaeTcs BOPHTHIK, TO
HeH OLiTb BHHIOJHEH ,:anFle'i LoB

Teopus pacuera o0oJ0ueK, KoTopas
B HacTOfIlEe BPeMs NPEeHMYIIecTBEHHO
NpUMeHAeTcs Jas pacuera TPpyOonposo-
0B, ABJSETCA A0 HeKoTopoil cTeneny Ho-
srM MetozoM. [Tpumesnenue 3T0ro crnoco.
64 J1aeT BOIMOMHOCTE BHITIOIHHTE COOPY-
AenHe ¢ MeHbmeil TOMUIMHOE JHCTOB H
GUALLIHM PaACCTOAHHBM MEXIY OmopaMu.

Bec capubix Tpy0 CO CTBIKAMH BIpH-
THK H (663 Hak1al0xk MokeT OuiThb N0JY-
qeH Mo caejlyiouei sMnupaueckoil dop-
My.Je:

| AT hd®

W:._E‘;_' 1

rae W —sec TpyOul, mjnoz. M;

h — sasaeHHe B neHtpe TpybGonpo-
BOAAa OT BCEX HATPY3OK, M,

d — BHYTPeHHUA AxameTp TpyOul, M,

¢ — Koad dunment wsa (0,80 ana
ABOHHOrO CBAPHOrQ 1BA BMpH-
Tk ® 0,75 aas msoB BHA-
XJeCTKY Ads TONHH A0
10 ), '

p — AonycKaeMoe
Kezfea®.

Cranpiibie TpyOONPOBOLE MOHTHPY-
I0TCH 10 onopam cenaoobpasHoro THNA,
Kak mokasano Ha puc. 83, HaH Koable-
BEIM OTOpaM, NOoAepHUBaeMbIM HEBBICO-
KHMH KoJoHHaMmHu. Bec tpybonposolia B
oboHX cayuaax nepeiaercd Ha GETOHHBIE
onopsl. Ilocaeanune ROJKHBI PacCHHTI-
BaTLCH C YUeTOM Kauecrsa OCHOBaHHA,
B Mecrax nepenoMa npopHAs HA BCeX
yraax nosopota TpyGonpoBoia H MEX1y
ABYMs KOMIIEHCATOPaMH NpH LIHHHOM
Tpyfonposoje JAOJMMKHE YCTpaHBaThCH
ankepHbie onophl. Jlas sachnaH#slX TPY0

HanpsKeHue,

Nomsiig FCELMNOLTIE
Ha

Puec, 83. CeanooGpasnan onopa.
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Jemarni &

Puc, 34 Jderaan tpyGonpoRoAOB.

! — ypannureapnul peaspayip:

? —p3avmARY Eannin; & —aarveop; 4 — EoumiHCaTON

5 = ToyGonponca; & — Ma-

muAnkA 333; 7 — 3aTeop; § — pofoMep Benrypn; # — crponTedibnbdl miop; S0 — opECDE,

aHKepHLe ONoOphl OOLIYHO HE NPHMEHA-
0TCA. AHKepHHe onophl pacCYHTHIBAOT-
cA Ha Bre NeficTRYIOUMEe HA HAX CHJHL
AuKepHas onopa NOJMHA CBOHM BECOM
KOMNEHCHPOBATE BO3MOMXKHBIA wHenoyuer
HampasJeHna pabuojeficteyoweii, Ha
pic. 84 nama KOHCTPYKIHA anxepHoil
ONOpH,

Ha cxeme puc. 85 noxasamm jeit-
CTBYIOIIAE Ha ONOPY CHALL. ITH CHJIH,
aeficTeyoMEe Ha onopy Tpybonposonaa, B
KOHeYyHOM HTOTe CBOASMTCH K BEPTHKA.ID-
HONl H TOPH3IOHTAJLHOH KOMIIOHEHTAaM,
KOTOpbIE BMECTé ¢ BecoM ONOpu AaioT
paBHOAENCTBYIONIYD, KOTOpas [Jd0JHHA
Jexate B npegeaax opedsell Tperd no-
NOUIBE OCHOBAHHA AHKEepPHOH ONOPH.

Ilna aauHHEIX TPYGONPOBONOB JOJMK-
HE OBITH MPHHATE Mepul, o0ecneuHsaio-
mHe OecnpenATCTBeHHOe VIJAHHEHHE H
VKopoueHHe TpyGonpoBoga mMOA BJAHA-
HHeM Temneparypu. Ecau tpyGonposon
pacnoJoXen Ha ropH3OHTaILHOM MECTHO-
CTH, TO KOMNEHCATOPH pacmoJaraTcs
MEMAY AHKOPHLIMH ONOpPaMH, ¢ TEM HTO-
OB CBECTH K MHHAMYMY nepeMelleHHe
Tpy6onposoia Nod BIAHSHHEM TeMmmnepa-
TypH. OnHako npu yeTpoficTBe aHKepPHBIX
ONOp Ha KPYTHX CKAOHAX ueaecoobpa3Ho

pacnoaarath TesmnepatypHwid wos ¥
BEPXHEro awkepa, mepejasas Bce aasie-
HHE OT CHJI TPEHHA HA HHAKHIOKO aHKep-
HY10 onopy. Takas ¢xeMa ynpoulaer nos-
senenue TpyGonposoaa, NOCKOILKY BeCh-
Ma TPYAHO BECTH ero MOHTAX Memay
KOMTMEeHCaTOpoOM H aHKepHOH Onopol H3-
3a Cmon3aHma TpybGonpoBoda BHH3 MO
npoMexyTouHsM anopam. Ecau paccros-
fHHEe MEXY aHKCepHBIMK onopaMu Ha-
CTONILKO BEIHKO, HTO NEepeMelleHde Tpy-
GonpoBoaa mpH MaKCHManbLHON TeMie-
paType O6oablle, 4YeM BOCIPHHHMAaemoe
OAHHM KOMTEHCATOPOM, TO MOMET mo-
TpeGoBaTheA YCTPORCTBO ABYX KOMIEHCA-
TOPOB.

Puc, B5, Cxema cua, AedcTByiOUiHX HA aHKep-
HyK Onopy.
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Puc. 86, CanbHEKOBLA KOMIEHCATOP AAR CBApHLX TpyCGonposoios.
I — lwon; & — yRA0THENNE,

Adasn  tpyGonpopoaos, 3ackiNaHALIX
PPVHTOM, YCTpOCTRO IBOB PacllHpeHus
He gBaAercd Heob6xoauMerM. Oanako ec-
JH Tpybonporol 3ajedad no KOHUAM H
HE HMEET BOAMOMHOCTH MepeMellaThC,
TO YCTpoilCTRO TeMmnepaTypHoro IBa fB-
afeTcHa  HeoOXOMHMBIM 108 OHHAEHHS
TEMNCPATYPHLIX Hanps:Kennit 8 1pyode.

CyumecTsylor IBa THNa TeMneparyp-
HBIX KOMMNEHCATOPOB: CAJBHHKOBHIE H
anadparmosne. Ha pwe. 86 noxasan
xapakTepHslii THn KOMNeHcatropa Aaf
cpapubix TpyOonposoaos. Ha puc. 87 no-
Ka3aH CalLHHKOBEIA KoMmpeucarop Aaf
kaenagoro TpyGonpoeoia. YNAOTHEHHE
cajlbHHKa YIaYHO BHNOAHAETCH XJonua-
TOOVMAMHBIMH MAKETAMH, VNJIOTHEHHLI-
Mt ¥ cMmalaunbiMu rpagurom. Coenune-
HHA TAKOro THna OoqMeHb NPOoCThl H 4ak0T
MHHHMAJILHEVIO YTeuky. OaHaKo oHH Tpe-
GyioT peryiaspHoro ‘Haaiopa € nepHoin-
yeckoil eMencii ynaotHenusn. 1as Maiabix
Hanopos M HeGOJLUIHX TepeMeuleHH
VCNelWHo MoKeT ObiTh HCNOAb3OBAH AHaE-
(pparMobblil — TapeabyaThii — KOMMEH-
carop, B KOTOpOM fnepemeluenie TpyOH
BHI3LIBAET YyOpyrue aeopManHH aua-
¢parmul. B X0A0AHOM KAHMaTE KOMMEH-
CATOPH  J0AKHL ObiTb VCTAHOBJEHH
B Tenaakax. TemmepaTrypHble CHaTHa H
paciunpenns Tpybonposoia ABAAKTCA
HAHOOJBLUWIHMH NpPH nycToM TpybGonpo-
nojle, NpHUeM BepoATHO, 4TO 3T0 Gyler
HMETh MecTO npH Goabliom AHanasone
TEMOepaTyp B MNEpPHOJ CTPOHTEALCTRAE;
B NPOCKTE A0MKHH GHT: npeaycMotpe-
HEl CNElHAALHBE MepONnpHATHA, YUHTH-
‘Bawiuie sTo nojomenne. Ha axeeavke
Ketexun Geinp cieiansl npofHble onpe-
AeaeHusn dakTHueckux pedopmaunit Tpy-

GonpoBoos. IJKCNepHAMeHTabLHbBE Aah-
Hblé XOPOWO COOTBETCTBVIOT pPaCHeTHBIM.

Okpacka TpybGonposo1os 1A npeay-
NpeRAeHHA KOPPO3HH NPOH3ROIHTCH pas-
JHYHBEIMH COCTABAMH, HO HH OIHH H3 HHX
He ®AAseTcA yiaunsM. Bpems paGorw
TpyGonpoBOla HA TNOBEPXHOCTH 3€MAH
HHYEM He OrpaHHueHo, eciu obecneyeHa
qacTas OKpacka ero, IJKOHOMHYECKH
onpaslado BECTH OKpacky Hanboaee 10-
POrHMH COPTaMH KPacok.

Ha xayecTBo oRpackH 10JXKHO ObITh
oGpauleno caMoe CepLesHoe BHHMaHHe,
[lnoxo HaHeceHHAan HA MOBEPXHOCTb Bhl-
COKOKaueCcTHOHHAN KpacKa He Javyuue,
yeM Kpacka naoxoro kawecrsa. Kavecrso
OKpPACKH pasaiyHo ANR BHYTPEHHEH H
HapyHHoil noBepxHocTel Tpybonposoaa.

Hdas  saceinanAwx  Tpybonpopolos
N0;1%H0 OGuiTh ofipauleHo BHHMAaHHE Ha
TO, WTo0K nPH 3achimKe Ha TpyGonposoad
HE MONagaJH KHCAOTH OT THHIOMER pac-
THTEJABHOCTH WAH ApYrHe HHIPEeAHeHTH,
KOTOpHE MOTYT MNOBJHMATE HA YCTORYM-
BocTh Kpackd. FpyHT AoaseH 6bTL THHA-
TeNLHO ofcaesoBan CNeunalbiblM HHMKe-
HEPOM ¢ NPOH3IBOJACTBOM XHMHUECKHX
AHANH30B B NPHCYTCTBHH Npeacrasure-
J18 MOCTABILHKA KpPacKH.

[lepen nauecenHeMm Ha TpyGonpopol
NepRoro T0KPOBA CypHKa HaH nHoll ocHo-
BBl {I0BEpXHOCTL TpybOonpoBoia AOTKHA

L
e

ey

a8t 4

Puc. 87, Canpunkopufl KoMieRcATOp AR Kiae-
naworo TpyGonposofa (pasMeépnl — B METpax)
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OHTL OUHINEHa NecKOCTPYitHEIM annapa-
TOM OT PHKaBUHHK H HapocTos. 310 01HA
3 Hawbojee OTBETCTBEHHHIX NpPOLEILYD,
pfecnewHBaAONIHX KaYeCTBEHHOCTh OKPAacC-
ki, Honodp3oBanue CypHka JJT8 Nepsoro
a0 KPACKH JAeT XOpouiHe pe3yabTaTh,
HO OH MOLIAETCA HCTHPAHHIO, NO3TOMY
BTOPHIM H TPETBHM CJAOAMH  JOJHHLI
OBITH KaKkHe-HAGY b YCTOHYHBHIE KPACKH.
XOopoune pesyabTaThl NoJyHeHsl ¢ ajo-
MAHHEBOH Kpackoil Kak gas HapymKHOH,
Taxk # 108 BHYTPEHHEN NOKpacKH.

[Inpoko Henoas3yerca GHTYMHAsn 06-
Ma3ka, HO MaTepHa’J 3TOT HeCKOAbLKO 10-
por, TMO3TOMY €ro YMEcTHo YNoTpebJaaTh
A HApYAHOH OKpackd, Burympwe o6-
Ma3kiH Ha murax [lanamcroro Kanaaa
coxpaiHanch B Tedenne 30 Jer.

B xoa0aHLIX MECTHOCTAX Ha BHYTPEH-
Hefi mosepXHOCTH TpyGonpomoia ofipasy-
eTca cJjoil Japja. ToAliHHa CA08 MOMET
GEITH HACTOJIBKO 3HAYHTENLHOM, 4TO OHA
fyaerT BARATD Ha THIPABIHYECKHEe Xa-
paKTepHCTHKH TpyGonposoxa. llpx ot-
TAWBAHHH J&d JOMACTCHA H ﬂPﬂKﬂ.ﬂ.HT Ha
TYPOHHBL, YTO MOMET BHI3BATH TIDJIOMEKY
ee pabounx opranos. B ycaosmax oO-
Mepaiuero TpybonpoBojia BeTHYHHA T'HI-
PaBJIHUECKOI0 Yiapa MOMET 0KasaTscd
GoJiblUIE pacYeTHOIM.

[MosBaenne JeIOBHIX 3aTPYyIHENHH
oOycaosiuBaeTcs CAEAVIOIWHMH (aKTo-
pAMH: YMEHBUIEHHOH CKOPOCTLIO TCUeHHd
BOJALI B NEpPHOAH MaJLIX HAPMPY3OK, Npo-
HOAKHTEAbHOCTLIO 3THX MEPHOAOB, KJH-
MATOM MOCTHOCTH, TOABEPKEHHOCTH TRY-
GonpoBoaa JOMHHHDPYIOULMM BeTpaM, 3a-
rayGrennes Bxona B TpyGonposol noi
nosepxHocThio Boaul. [losTomy mepoar-
HOCTH BOSHHKHOBEHHA Jel0BBIX 3aTpyl-
Henuit goamua OblTe oOnpegeneHa M3
oneITa H NyTEM CpaBHenus ¢ CyulecTByio-
WHMH coopykeHnaMH. Tak, HanpHMep,
OVAVT HMeTh MECTD 3arTpyiHeHua Ha
rpybonpoeofax AnnHoi cpbiwe 30 a as
CpeIHHX KJAHMATHYECKHX YCNOBHH NpH
HeGONbIIHX CKOPOCTAX TeueHHA H Maiblx
Harpyakax. 3awura TpyGonposoioB oOT
oGMep3aHHA MOXKeT OuTh OCYIIeCTBJEeHA
3ACHINKON HX TPYHTOM, NMOKPHTHEM H30-
NAUNOHHBIMH MaTepHalaMH HAM [OMe-
menuem TpyGonpoBona s Tenmadk. [as
sachimaHiof TpyOul Npu TOMILHHE CJIOH
sachimKH 1 M onacHocTh OOMep3aHus
MPAKTHYECKH HCKJIIOUCHA,

CpaBHenne 2achiNaHHbLIX # HE3aCH-

NaHHHEX TpyOGONpOBOIOB [MOJNMKHO HCXO-
AHTE M3 3KOHOMHYECKHX coolpamenHii,
VCJIOBHA 3KCOAVATAUHH # KOHQHTYPALHH
vMecTHoeTH. Ha xpynHeix qepiealioHHbBIN
I'3C npr GoaslioM anamerpe Tpybonpo-
BOJla OCYIUECTBJAEHHE 3achHIKH 3aTpya-
HEHO.

21. HATP¥Y3KA HA TPYBONPOBO[
OT THOAPABJIHYECKOIo YIAPA

1. ¥npoweHHslid MeToN pacdera rHi-
pasandeckoro yaapa. Amepuranckoe ofi-
ILECTBO HHMEHEPOB-MeXaHHKOB JaeT cae-
AYIOUY KIaccH{BKalHio  pacueTHBIX
CAyuaeR A48 THAPABMHUECKOro yiapa B
TypOHHHEX TpySonposoiax:

1. TpyGonposoasl TOCTOAHHLIX TO.-
IHHL H AHaMeTpa (mpocThie).

2. TpyGonposois mNepeMeHHEX TO.-
WAL # AxaMerpa -(caoXHbie),

3. TpyGonpoBoiul ¢ OTBETB/ICHHAMH
(cocTaBHBLIE).

B sToM naparpade paccMaTpHBaloT-
CHl pacHUeThl [‘HJPEB.TIHIIEEHD]"B Yiaapa AJH
npocTuX TpyGonposogos. CAoXHEIE TPY-
GONpPoOBOAB NMEPECYRTHBAKTCA Ha Tpo-
cThie NpUGIHMKeHHBMH Metogamu. [las
Gogee TouHux pewennii 8 CLLUIA npuse-
#AlTca rpaduueckne metogw Ilueiize-
pa, Bepmepona n Auryca.

MakcumanapHoe gasaeHHe oOGHYHO
HMEeT MeCTO B KOHUe 3akpHTHA Hanpas-
JAOUErD ATMapara TYpOHHB 15 cpas-
HHTEJIBEHO MaJoHd CKOPOCTH SaKpLITHA.
Ecam saxpbiTHe A48 CHOXHBX TpyGOo-
IIPOBOAOR IPOHCXOIMT 3a Bpema, G0/b-
uee, yeM mATL (a3 THIPABIHYECKOrO
viapa, H ABHIKEHHEe 3aTBOpa DPaKTHHE-
CKH PaBHOMEDHO, MOMHO MNOIbL30BATHCA
rpauxamMs  AJnHeBR c© JOCTATOYHOI
TOYHOCTBIO 1718 MNpenBapHTEIbHBIX pac-
yeros. OnHako, Kaxk NpaBHAO, AAA OKOH-
yarebHEIX pacueToB JA0JMeH OLTh He-
noab3osaH rpadguuecknit meroa. [as
npuMenexns rpapuxka Annuesu HeobXo-
IMMO CAOKHBIA TPYGONPOROL MPHBECTH
K oasopoidoMy. B 3TOM cayvae suaue-
HHE & CKOPOCTH pacnpocTpaHeHHs THil-
paBIHYECKOrO Viapa omnpeleaserca aian
KaWK10r0 YHacTKa ¢ NOCTOAHHBEMH Ha-
METPOM H TOJAUIHHON CTEHOK, CpeAHee ke
3HAYCHHE @ MOAYHAEeTCH H3 CACAYIOULero
ypaBHeHHS:

%=%+%+%+“” (51)
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rae L — noawas gauna tpySonposoaa,
BKJAIOYAS YpaBHHTEABHBIA peaepsyap;
ly, I3, {s 0 T. 1. — COOTBETCTBYIOUIHE JH-
HEl Y4acTKoB TpyOonposoios.

Cpennan #avyaabHafd CKOPOCTh BOAH
B TpyGonposone Vg BuMHCAeTCH no

Gopmyae
Lo fa00 4= .. -
Vﬂ=|L+E:+ > {:’2]
B  #MaKoHANOPHEX  THAPOIJICKTPO-

CTAHUHAX, HA KOTOPHX IJAHHA OTCACH-
palomeil TpyOn cousmeprMa ¢ ATHHOI
TpyGonposoaa, ona 100#Ha GHTL BRIK-
4YeHa B PacyueT NPHBEIEHHON CKOPOCTH,

Hna pacvera MakcHMalbHOro HaBie-
HHE OT DHIPABJHYECKONO Yiapa npH
yMeHbUIEHHH CKOPOCTH 10 HYWIA Jaercs
rpadux Aaanesn (puc. 88); na puc. 89
Jdata 4acTk TpadUKa NPH MaJbIX FHave-
nuax p 1 0.

lpadbuky AaaneBn nocTpoessl HCXo-
AR H3 CJAeAYIOUIHX JABYX Npeanosomennii:

1. Mpeanoaaraercs NOCTOSHCTBO
TOMUHHE! CTEHOK H AHaMeTpa TpyLonpo-
BOAA, YTO YCTPaHAeT BJAHAHHE OTpaxe-
HHA OT MeCT nepeMeHsl CeyeHHd.

2, Ilpeanonaraercs sajanHui 3aKOH
IAKPHITHA (CM. HIDKe).

Homorpamma Aaanesn aas MuHH-
MaJbHOTO JaB/jeHHs, CBA3aHHOMO C yBe-
JHUEHHEM CKOPOCTH TeYeHHs npH oT-
KpuTHH TYpOHH, sana Ha puc. 90. ¥ka-
3atHble NPHOAMMEHHN OTHOCATCA H K
3TOMY cayuaiw. Homorpamma nocrpoena
NI 3AKPETHA TYPOHH OT HAYAABHOIO 10
mo6oro suadends npi Jwoboll ckopocTH
ABHMKEHHA HATPABRIAIOUINX JONATOK.

Koopannatel HOMOrpaMMm fipeicTas-
As1071 coboil GeapasMepHble COOTHOWECHHA
# oGosHayatores p H 0. Tlapamerp p na-
3blBAETCA  XapakTepucTHkoil TpyGonpo-
Bona M Bupamaerca opmyaoft

athy

rae Ho— craTHueckuii Hanop @ HHMEKIEM
KoHile TpyGONpoBold, OTCHHTHIBAGMLIN

OT BepxHero Gheda HIH OT HAHBHICIIETO
NOABEMA BOAK B YDPABHHTEILHOM pesep-
e,

amerp O nokasmimaer uncao gas
16CKOr0 yIapa 3a BpeMs 3a-

KPRITHR  (OTHPLITHA) HANPABAAIOWLErD
annapara TypOHHK:

o S

I =357 - (54)

rae I — noJHoe BpeMs OTKPBITHH;
uw — (aza yaapa.

Beanunua ruapasinueckoro yiaapa fi
olnpeaeasercd yepes HeapasMepHoe OTHO-
INeHHE MAaKCHMAJLHOrO Hamopa K Ha-
YaJabHOMY, T. €.

Tanbath . h—=H(Z—1),

7 (55)

rae t — BeaHYHAA rHAPABAHYECKOTO YAd-
pa.

Caeayer oTMeTHTb, YTO A YaCTHOTO
cayuas  aAudrwpepesunansHoro  YpaBHH-
TEALHOTD pelepeyapa BHMHCACHNAA Be-
JAHYMHA rHApABAHMeckoro yaapa N
J0AHa OHTh YBeJHUeHAa Ha HIMEeHeHHe
vpoBHsa Boau i, B cToaKe audipepentn-

a’LHOTO pesepByapa, KOTOPOE BOIHHKAET
B NepHOA 3arpuiTHA TYpOnHe. Chelosa-
TeAbHO, TOJHOe YBeAHUeHHEe J1aBjIeHHs

Oyaer
hy="h-h, (56)

Koraa 3akpuiTHe TYpOHHLI pasHOMEp-
HO W No BpeMeHn Goawnme narté ¢as, Ho-
MorpaMMy AJIHEBH MOXHO HCNOAB30-
BaTh AAA MPHOIHKEHHBIX pacyeToB M
A5 CAOKHBIX TPY6HONpPOBOI0OB, CBOAA HX
K MpoOCTOMY 3KBHBAJCHTHOMY TpyGonpo-
Boay no popayae (51).

Caeayer OTMETHTb, 4TO BEJIHYHHA @
BXOJHT B BRIpAXKEHHEe 11 BCEX KOOpAH-
HAT HOMOTpaMMbl Aasawesn # uro 6 u p
HAMCHAOTCH B 3aBHcHMocTH ot a. [lo-
CKOJIBKY AAf BCeX adauennii 0 Goabiue

JHHHH HOMOTPaMMbLl J145 paBHBIX 110-
BhILIeHH daBrendit (AHHHH £) npHMep-
HO NPAMOJHHEHHBI H MPH NPOAOIKCHHH
MpoilayT Yepes HYJb KOOPAHHAT, OYEBHI-
HO, 4TO 8 pACUETOB, BKAKOMAKUIAX
Goasme natH das, 6yreT noaydeHa 3xa-
YHTEbHad OWHOKA B 3HAYCHHH 4, KOTO-
pas, oIHaKO, HE OTPA3HTCA CVILECTBEHHO
Ha peayasratax. Ha pmc. 91 nokasana
KpHBaA, A401a8 THIHYHYIO CBSA3L MeX-
1y pacxoaoM TVPOHH # BpeMeHeM 3a-
KPLITHA JOMaTOK HanmpasJaioulero anna-
pata npu HyJeBoH aauHe TpybGonposoja
(6e3 rHapaeaHdeckoro vyaapa). Howmo-
rpaMma AJIHeBH NMpeanoJaraer, yTo sra
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KPHBOJIHHEHNAA 3ABHCHMOCTh 3aMeHeHa
npaMoil auuMedi. Bauande #N3MeHeHHA
pacxofa TYpGHHE, CBA3SAWHOro ¢ ruapa-
BJIHYECKHM YI1apoM, YUHTHIBAETCA B HO-
MOTpaMMax,

Ilpamaa CD, xacateasHasa X HanGo-
Jee Kpytoit wactu xpusoji AB, onpeae-

JAET 3KBUBAJACHTHOE BpPeMH 3aKpLITHA
HETTO /A8 HCNOAbL3OBAHAA B YPABHEHHH
(54) mpumennTenbHo K rpadmry Aa-
SJIHERH,

Bpema sakpuiTHa HerTo MoXer OHTH
nonyucHo OT 3apoja-noctasiiuka. Opwu-
eHTHPOBOYHO BPEMA 3aKPHITHA HETTO



- & 21) HATPY3KA HA TPYBOMPOBOJ OT FHAPABJIHYECKOIO YILAPA o

. .
X &

N ALY NS

N\
%

" /f]ff 7

/
[ ALY N Y A

R

|. /;

|

15 :
17

N
@

/ |
/YA

/A
Y

NN

iiiress 2y

\\\‘:\:
N
NN
N

NG

0

NN

AN

: N
AR R

IVAARIVAVA RN AN

| : ﬁfff?ﬁ; rﬂﬂ
= :E :: il
/ e s 5,00
% iﬁf §.00
3 .--f"""‘ 7,08
10,09
E | |
. . e 08
: W ‘___.-f'""'—' e :..--"'"':,...---""": Fi-’_
| ]
sl | ‘ [ e | | £
a ! £ &) & & & i &

Puc. 89, JInarpamua gan onpeieledun MaKCHM

MOMHO [PHHATE pasHev 60% wHoMu-
HaJ1LHOTO BpeMenn peryaatopa. [loay-
YeHHLIE Takdm ofpasoM pe3yAbTaThl
MPHOMH3HTCAbHB; eCaH HeoOXOAWMO no-
JY9HTE TOUHOE pellcHie, TO HYAKHO Boc-

AAbHOrD AaBAEHHA OT FHAPABRIHYECKOTO Yaapa
K

NoJB30BaTLCH YHCAEHHBIM HAH Tpaduye-
CKHM METOIOM ‘Pacyera.

2. I'padmueckuin meTon pacuera yaa-
pa. I'paduuecknit meron pacwera ruapa-
BJAHYECKOrO yiaapa COCTOHT B H300pake-
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Pac, 9). Mluarpanma Aas onpeicheids MAKCHMAALHOrO NAaJeHHs JaBilcHHA
B npocToM TpyGonposode NpH paBHOMEDHOM OTKPHTHH TypOMILL,
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Pac. 91, Tunosasa cefss MeMily pacxolom Typ-

GuHel ® Bpededes et sakpuTin (Typiusa Ges  Pue, 92, lpauvecknd meros pactera riipas-
Tpybonponoaa). AHYECKOro yiapa npH JAKpuTHd TYpGuH.
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HUH cepuil napabod, Kaxaas 43 KOTOPhIX
npeacrasiaser cobGoi pacxoi, NMpoxXolds-
muit uwepes wanpasaAUIHI annapart
TvpOHHBE 3a BpeMA H3MCHEHHA peXHMa,
M CepHil MpAMLIX, NpeICTaBAAWHX CO-
Goit naBaeHHs, 3aBUcAlllie OT NpAMOro
1H HeNpAMOro THAPaBIHMCCKHX YAapos.

C MHIAEKCOM HYJAbL B daabHeiiuem Oy-
ayT H3oHpaMaThes HavaJbHBIE YCAOBHS,
4 HUXKHAHe WHAeKCH OYIAyT COOTBETCTBO-
BATL OTHOCHTEJLHHM BeJIHYHHAM Hamno-
pa, CKOPOCTH H T. 1,

3aBHCHMOCTE CKOPOCTH BOIW B TPYy-
GonpoBoae OT OTKPLITHA HanpasJasolle-
ro annapata TypOuHE B Hanopa a8 Ges-
pasMepHbiX BEJHUBHAX JaeTCA  BHpPa-
menneM

o' =2 VI, (57)
rie
V I B
F=_- ﬂl‘=____ _—
U= Mo e=g; (58)
B, B, — oTEpHTHA HanpasJsfioUero
annapara.
A8 nocTosAHHREX TOJIMHEE CTEHOK H
Auamerpa TypOGumHoro TpybGonposoaa

JAHAYEHHNA I'H,EI,['.IHBJI HUeCKOro }’ﬂ.-ﬂpﬂ A41TH-
CBHIBAIOTCA B CAelYIOLIeM BHE!

L] L

hﬂillrl_h"h‘ e EF(UBHIF._ ﬂ""“): I
o hH‘IE'.lrlm + EP (ﬂl‘ﬂ!Ih yiu ﬂﬂ}l"f )

Ay ’
|

(59)

h

1

rie h — nanop y 3aTBOPA B MOMeENT
Bpemend £,;

hﬂf — Hanop B BepXHEM yuacTke
115

TpyGONpoOBO1A B MOMEHT Bp2-
MeHH £, \'/, HHTEpBANa);
— CKOpPOCTh B KOHIE TpyGornpo-
BOAA B MOMEHT f;
6 — napaMeTp, onpeaeanesmbii
ypasnenHes (53).

Ina peuienus ypasnennii (57) u (59)
rpaUYecki  MOCTPOEHH  JHAPPAMME,
naofipamenusie Ha puc. 92. Cnepaa ctpo-
Hres cemeficTso napafon, BHX0IAUIAX H3
nHayana xoopawsar, Kaxpgaa napatoaa
CTPOUTCA 18 OnpeneseHoro OTKPLITHA
Hanpasislowero annapata Typouas. Ha
anarpaMMe xpusas a=]1 J1aer COOTHO-

I:.l’
Af

LI
LE
ol

Puc, 93. Ipaduneckni - metol yiera cHa Tpe-
FLEL 5T

medde Mexkay i’ w v’ Ans HAYaABHOTO
OTKPHWTHA MO ypasHenuio (57), H KpHean

2L B—1

E=]—ﬁ,‘; 5

— JIAA OTKDHITHA 3aTBOPA B KOHILE nepsof
haznt, M3 rtouxku !/ npoBOAHTCA JHHHA
€ yKIoHOM — 2p, KOTOpad nepecekaer na-
paGoay B TOUKe A_,I. Jra AuHHA npeacTas-

naer cofioil nepoyi MpAMYI ypaBHeH A
(59). Jdanee nposogures JnHud depes A,

¢ yKNOHOM -}-2p, Mepecekaollan NPAMYIO
h'=1 B Touke B, . n71. A. Koopausars

]
rouek A,, A, NOKa3XBAOT HANOP H

CKOpPOCTE B HUKHEH dwacti TypOuHHOrO
tpyGonpogoda B Kodue ¢as 1, 2
H T, A., a4 KOODAHHATEL TOYeK B,

b
B, T0Ka3kBalT CKOPOCTH B pepxHei

'n

yacti TpyGonpoeosa B Kodue noaydas
I, 2 w 1. A Kpasas csda3n papjieHus
CO BpeMEHEM JJIA  HHXHEro y4acTKa
TpyGONpoBOAA MOJyHaeTCd HaHeceHHeM
snauennil naropa aas touek A, A, A,
2, AL

&' a

COOTBETCTBYHOILHX BDEMEHAM 0,

H L ks

Ecau moTepn Hanopa Ha TpeHHe B
TpyGonposoie COCTABJARIOT SHAYHTEIb-
HEf MTPOUEHT MO OTHOWEHHIO K ofuleMy
HANoOpy, TO OHH 10JKHL OBITH YHUTEHH.
310 Moxer ObiTh caesaHo rpaduueckn;
fipexnoaaraercs, 4ro Tpenme aeficTeyer
Kak Ol CcOCPEAOTOUEHHO B OTAEABHBIX
toukax Tpyiel. Yem Goanule 4HcaA0 TOUEK
BHOHpaeTca A4A oONpeieNeHds TpeHus,
TeM Goaslile TOMHOCTh pacuera. B obuwu-
HBEIX cJyuasX Bi0JHEe J0CTATO4HO mpel-
MOJ0KHTb, UTO TPEHHE COCPenoTodeHo ¥
TypOunu. PHe. 93 noxasweaer Metol
viyera Tpenus, B mepsyio ouepeab Bbi-
uyepunsaloTca  mapaGoast Op, 1w, 2n,
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npeiacrasaaiiue cobofi cBR3b Hanopa
CO CKOPOCTHIO, A7 pasTHYHBIX aHaveHHil
OTKPEITHA  HANPABJAAIOWIErD anmapara
Typoutiel. Jluaua OA, Buyepunsaemasn
HHAE OCH U, XapakTepHayer BeJTHUHHY
notepes Hanopa B TpyGonporoze. [laaee
JnarpaMma Haunnaerca ¢ Touxn C, pac-
noioxenHoll Ha ocu v Hag ToukoW B,
KOTOpasa npexctasgaer coboit nepeceue-
HHe NapaboJsl Qs HavaJbHOro OTKPH-
T™HA ¥ Kpusok Tpenus. Jlanua DC npo-
nepunsaerca uwepes O ¢ ykaoHom —2p,
W toraa anuansa EB suuepunmaercs noa
AuudeR DC na se HuBny NoTeph Ha Tpe-
HHe, JTa JHHHA nepecexaeT napaboay K
MoMenTy nepsofi (pasam B Touke F. Bep-
THKaJILHAA JHHHA, MTPoBeJleHHAn yepea F,
nepecekaercs B Touke Ha DC, xoropas
14eT BeJHYHHBI CKOPOCTH MW Hanopa
B KoHue mepsoii ¢a3an. Takoe xe qo-
CTPOEHHE TIPOAENLIBACTCA A48 OCTadb-
HLIX HHTEPBAJIOB,

XoTta noaHoe ppeMs 3aKpuiTaa obLl-
HOIl THApasaIndeckoil TYPOGHHB HaMHOTO
Goabine paswl yaapa, MOKET HMETb MEC-
TO Tako€ nNoOJOMEeHHEe HalpaBIRoMCre
annapata, NPH KOTOPOM BpeMs ero 3a-
KPHITHA #0 HYJa paeHo ¢ase yanapa.
Vaeanuenne JaBAeHHA TPH TakoM 3a-
KPHITHH COOTBEICTBYET NPAMOMY Y1apy
i MoKeT OblTh GoablUE, UeM FIOBLILIEHHE
1dBJEHHA NPH T0JHOM 3aKpPHTHH Typ-
6uubl o Hyaa, [lostomy xeaateawsro
'ﬂpﬂB'EtTH HCCael10BaHHe JAA pa3THYHKX
3akpeiTHit. Chreayer OTMETHTH, uTo Bpe-
Ma paboTH pervasTopa HeobA3aTENLHO
MPONOPUHOHAABHO BpPEMEeHH 3aKpPbITHA
pnanpasaaowero annapara. Ilpn orcyr-
CTBHH TOYHLIX A@HHBIX BPEMA YaCTHYHO-
ro 3aKpuTHH YCAOBHO NMPAHAMAETCH TNpo-
MOPUHOHAIBHEM  BpeMeHH MoJHOro 3a-
KPHTHA TYPOHHRL

ITockoabKY Ha THAPOIIEKTPOCTAHILHY,
KaK NpaBHa0, BpeMs 3aKpuTHa Goablle
thasw yiapa, To MAKCHMAJLHOE TNOBLI-
WeHHe JABJCHHA HMEeT MecTo y TypOu-
Hbk, H CTH LHAMETP H TONIUHEAE CTEHOK
TpyGonpoBo1a NOCTORHHLE, TO aasJIeHHe
PABHOMCPHO YMEHLIWAETCA /o HYJA8 o
Anuue TpyGonposoaa. Ecau mpyGonposon
HMEeT fnepeMeHHBil AnaMerp, snoaHe 1o-
CTATOYHO MJA pacyera NPeanojIokHTh,
4T0 BEJAHYHHA HAHOOABILEro MOBLILEHHH
HAH TIOHHAEHHA JaBJeHHS ¥ TYpOHHLI
YMEHBILAGTCH 10 HYAR ¥ cBobOAHOA no-
BEPXHOCTH BOJIbl B pe3epBYape MAH HA-

nopHoMm Oaccefine H B 0ol Touke &

HMEET caelylllee 3HAYEHHE:
_f“ﬁ': + Ly 4., F '!J-"'Ja}

N LV :

h (60)

rae h, — nasjenne OT yjaapa B Touke £,
h — ruapasaudeckiit yaap y Ttyp-
OHHbIL;
V —cpennasa CKOpoCTh AJA Beero
TpyGonposoaa no gopmyae (32);
L —nonnan anama tpylonpososa,
BKJIOUAA BLICOTY pe3sepsyapa.

B sexoTtopmix cayuasx A8 yMeHsile-
HHA AasJeHHs 8 TpybGonposoae ycrpau-
BAETCH XOJ0CTOH BLITIYCH,

Cean  spems paGore  pervastopa
MEHLILE BeJTHYHHEL
Lo

10H, " (61)

TO XOJOCTOH BRINYCK HeoOXoanM,
Beanunna ruapasadueckoro yiapa
Ha yqacTie TpybGonpoBoia Mexly ypas-
HHTCALHEIM  pe3epsyapoM M HanopPHHEM
HacceilHOM CYUIECTBEHHO MeHbile, 4eM
g TypOuunom TpyGonposoje. 'mapasasu-
YeCcKHiT yaap B OCHOBaHHH CToAKa pe-
aepayapa nepeMeutaerca 6e3 HIMeHeHHA
CBOEH BETHYHHLI 10 BOLCBOILY K Bepx-

wemy Obehy 10 TOUKM, oOnpereaseMoil
CASIYIOUWHM YPaBHEHHEM:
Ly (62)

rae ! — paccroaune ot Obeda jao pac-
CMAaTpHBAEMOIl TOYKH;
a_— CKOpOCTE  JIBHIKEHHA
yjlapa B BOAOBOJE;
T -— noawoe BpPeM#A 3aKpLITHH M
OTKPEITHA 3aTBOpa.

BOJIHH

Ot 37oil ToukH BeJHuHHa ylapa JH-
HeHHO YyMeHbLWAaeTCs 40 HYAs ¥ Hanop-
Horo Gaccefua.

B HexoTophix cCAVHaAX pacueTHan
aanda no gopmyne (62) noavuaercs
Goabliel, YyeM JAAHHa B0A0BOAA; ITO pe-
IIEHHE YCJOBHO, H MOTOMY MOMHO TIpH-
HATh, YTO TIOBHIUEHHE 1aBJEHHA YMeHb-
IWAETCHA OT HEKOTOPOrD 3HAYEHHA B CTORKE
pesepeyapa N0 HYAS Y BOJONpHEMHHKE.
Tounwit pacyer npoCKOKa ruapasinve-
ckoro yiapa B Jepusauuio jan Kana-
mom # Tagexowm.
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VauTHBAR NpHOAHIKEHHOCT NpHBE-
JeHHBIX METOA0B pacuera, HeoGXoaMMO
BBOIHTH HEKOTOPHIE KOPPEKTHBH B MO-
JAVYEHHBIE 3HAYCHHA THAPaBJIHYECKOro
yiapa. Tax, aaa 7pyGonposoia ¢ nocro-
AHHBIMH IHAMETPOM W TOJUIHHON CTEHOK
[IPH HCNOJIL3CBAHHA HOMOIPAMM  Ko3d(-
(PHUHEHT Ha VBEIHYEHHEe THAPABIHYECKO-
ro viapa pasen 1,05, a npu rpaguye-
ckoM Merone — 1,0, Jas rpyGonposoaos
¢ nepeMeHHLIMH AHAMETPOM H TOJWHHON
B pe3y/ibTaTte pacyeros, BHNOAHEHHWX N0
METOILY HOMOrpaMM, cjAeiyeT BBOIHTb
koxpuunenr 1,1, a no rpadpuueckomy
merony — 1,05,

22, HEKOTOPBIE XAPAKTEPHCTHEKH
YPABHHTEJIBHBIX PE3EPBYAPOB

Ypasuuteanuuit pesepayap, Kak npa-
BH.10, pacnofaraercs Kak MoXHo O6Ju-
we Kk aganu [3C § mo BO3IMOMHOCTH
Ha GoJee BLICOKOH OTMETKEe, ¢ TeM YTO-
Obl CBECTH K MHHHMYMY JIAHHY TYpOHH-
Horo TpyGoONpoBnia H YMEHBIIHTL BLICO-
1y pesepayapa. Ecam peaepsyap pacno-
JO¥MeH A0CTaTOMHO BHICOKO, TO CTOAKA,
vKazanHoro Ha puc. 94,a, He neaaor M
pesepayap pacnojaraloT HelocpeicTBEH.-
no ua OeronHoMm dJyHIAMEHTE, BKJMO-
uawuliem B cebs BOIOBOA H OTBEPCTHA
aaa cbpoca BoALl W3 pedepsyapa (cxe-
Ma 6 Ha pHc. 94).

Ha cxemax & u ¢ Ha puc. 94 noKasansl
pesepayapu ¢ JONOJTHHTEALHBIM COMpo-
THBaeHneM. Oranuurenssol yepTofl ITHX
pe3epBYapoB ABJAMETCH YCTPOACTBO CY-
AMEHHOr0 OTBEPCTHA B MECTE CONPHMKEHHs
pesepayapa ¢ tpybonpososom. Hasna-
YeHHEM CHATOro OTBEpPCTHA ABJARETCH
VMeHbIIEHHE  aMILTHTVAL  KoJebanus
YPOBHA BOAW 8 pesepsyape npu cGpo-
cax W Habpocax narpysku. Pasmep or-
REPCTHA MOMET OblTh PACCYATAH I1JA Ai0-
Goll BeAHYHHE MPOCKOKA THAPABIHYECKO-
ro yiapa ui TypOHHHOro 80108014 B Jl€-
puBauHonHbifi. Eciiv oTBEpCTHE BEAHKO,
pesepByap CTAHOBHTCH  TIPOCTBIM M
VMeHbILeHHEM HAOPa HA CONPOTHBAEHHE
MoxHo npesebpeus. [lpn GecKoHeuHo
MaJ0M OTBEPCTHH NPOCKOK Yiapa paseH
BEJHYHHE THIApaBJAHYECKOro yaapa A0S
Bo10ROAa Ge3 pesepByapa.

Pasmepnl OTBEPCTHA HAa3HAYAKOTCH
H3 VCJAOBHS paBeicTBa JanneHuit B Tpy-
fionposojle Yy pe3cpByapa oT TNPOCKOKa
yiapa 4 OT moAbeéMa YpPOBHA BOAB B

———

d)
Pic. Y. Tanu ypaneaTeAbHuX pesepayapos.

a, i = OPOCTME PEICPRYAPE; &, & — PESEPRVADN © 200 -
HHTETRE N COMPOTHNIENINE S d, ¢ — Jillﬁ-&“luﬂﬂ.ﬂulur
PEIEPBY [N,

pesepsyape noaxdoM c<6poce Ha-
FPY3KH.

Pesepsyapil ¢ cONpoTHRIEHHEM 13107
GOIbIIYIG 3KOHOMHIO 10 CPABHEHHID C
MPOCTHIMH, HO BH3ILBAKT HEKOTOpLIE
nyJAbCallHH Hamopa s TpyGonposoje, B
OTAEAbHBIX CIy4asX BJAHAOUWHE HA pa-
Goty peryastopa TYpOHHEL

Cxemnl d u e na puc, 94 npeacras-
ATt coboil anddepenunalsibil ypae-
HHTEAbLHBIH peaepayap. 3ToT THN ABJAAET-
CA MPOMCKYTOUHBIM pCUIEHHEM MERAV
MPOCTHM H Pe3epEYApPOM H pe3epByapoM
¢ conpotusiaenneM. Ox oranuaercsa or
MPOCTOr0 pPe3epByapa TOALKO HAJAHUYHEM
BHYTPEHHETO CTOSIKA CPaBHHTENBHOTO Ma-

J0T0  IHaMEeTpa. B ocHoBaHHH CTOfAKA

npH
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HMEIOTCA KOJALUEBhe OTBEpPCTHA, COelH-
HAWIHECH © BHEWHHM IHARHIpOM pe-
seppyapa; NJ0WAaAbL 3THX OTBEPCTHI
AovA#Ha OulTh CHENHAALHO paccuMTaHa,

B aunddepennnansnom pesepsyape
NpH OTKPHTHH TYPOGHH BOJAA cnepea no-
HHMAETCA BO BHYTPEHHEM CTOSKe, co-
31apan O0JblUHEe YCKOPeHHS BOAW B je-
pusaunonsom TpyGonposoge. YposeHn
BOIB B pe3epsyape nalaer MeajieHHedl,
fpHYeM Yepe3 OTBEPCTHA B OCHOBAHHH
CTOAKA BOLA H3 pesepsyapa nocrtynaer
3 TpyGouposo.

Teopna xkoseGanuil BOAW B8 YpPaBHH-
TeJIBHOM pesepByape AOCTATOMHO CJ0MK-
Ha, ¥ MOTOMY Ha NpelBapHTe/bHLIX CTa-
JHAX NPOEKTHPOBAHHS MOryT ObITh HC-
NOJb30BAHN YOPOULEHHBIe MeTOAb pac-
qeTa.

[TockoabKy YMEHbIIEHHEe TPEHHA B BO-
10B0OJae YBEJAHYHBAET BEAHUHHY NMolbeMa
YPOBHA BOAR B pe3epsyape, anaueuse
KoapdHUHeHTA WePOXOBATOCTH AO0JAMHO
COOTBETCTBEHHO nNoAGHpaThea 108 yeao-
aHH cOpoca 1 Habpoca HArPY3KH.

[Ipu onpenedenun MarCcHMaILHOID
pacxoia soasl uepes TyYpOHHBL caeryer
HMeTb B BHIY, YTO rapaHTHs 3asofa-no-
CTABLLEKA HHOT1A HECKOJLKO 3aBHILEHa.
IlostoMy HeobGxolnMo YYHTHBATH He-
KoTopulit koshduument zanacr. Yaecrto
NPHHATO PACCUHTHBATL YPABHATEILHLIA
pesepeyap Ha NOJHLI cOpPOC Harpy3KH
C arperatos, BOSHHKaWIUHA B pe3yib-
TaTe KOpPOTKOro 3aMBIKAHHA Ha JAHHHH
nepelaud. Bubop pacuerHofi BenHYHHL
Habpoca HATPYIKH AN NPOCKTHPOBAHHS
peaepayapa 3aBHCHT OT uncaa TypOuH,
yeravosaedntix #a I'9C, xapaxrepa no-
TpebuTeaell # aApyrux gaxropos. B Goab-
IHX CHCTEMAX BHE3aNHOe H3IMeHeHHe Ha-
rpy3akH o0LIYHO OTHOCHATEABHO HEBEJHKO,
Ho agaa oraeasHoi I'AC, wecymeit nuko-
BYIO HATPY3KY, NMPOUEHT H3IMEHEHHA MO-
Ketr OuiTh goctatouno peank. aa 3IC,
uMemeli Gojiblle oaHoro arperata M
patoTarouieit B passeTsieHHoll cHCTeMe,
pacueTnniM cayuaem OGyaer Habpoc mHa-
rpysku or %y A0 NoJHOI MOIULHOCTH,

Pasmeps ypasuutensiioro pesepsya-
pa noaGupaloTes H3 YCJAOBHA MOJYYeHHA
nanboaee SKOHOMHYMHOTO peLIeHHA npd
BoaMoMHO DoJbllleM aHaMerpe pe3epsy-
apa, oGecneynBaouIeM YCTORYHROCTE KO-
JebaHHl ypoBHA H HOpMaabsHyvio paboty
PEryJAATOPOB TVYPOHH.

Ilpouecc pacuera peaepeyapa (rpa-
buuecknfi HAH aHAJTHTHUECKHD) BK.JIIO-
yaer B cebA Mpexe BCEro ONpeAeneHHe
NpeicibHBIX NOJOKEHHH YPOBHA BOA
B pesepsyape NpH PacueTHHX BeJHYH-
Hax cOpoca B HaGpoca Hanpysku. Ilao-
“ank cedeHus pesepayapa noaGupaercs
H3 YCAOBHH YcToliHBOCTH KoJebaHHi
YPOBHS NPH MaabiX HSMEHEHHAX Harpya-
KH TYpOGHH,

HOna onpegenenHs MHHHMAJILHOTC
nnamerpa peaepsyapa Momer OHThb
Henoanaosana gopmyaa Toma

wol.

D, =113 I/- Ptz (69)

rae F———naowaas cededus
AnddeperunasHOrO
Byapa;
w, — [JI0UlAAb CedeHHA AepHBaUH-
OHHOTO BOJOBOA;
L — nnuna sogosoga;
k — ko3dduunent B Gopuyae no-
Teépb HA TpPeHHe
h — 5 f

IeTep R

CTOAKA
pesep-

f — paunnamnit wanop Herro npw
NOJHON Harpyske TypOHH.

HDJI]FEEH'H&H BEJTHYHHA AHaMETpd
Aas obfecneveHds HYMHOIO 3anaca HAa
VCTOHUHBOCTL VBeaWuwsaercs Ha 25%
Aaa anfdepeHnHaANBHBIX pe3epByapos M
Ha 40% 198 WHAHHAPHYECKHX.,

Ilpn monacuere paccroawma [, npu

NMPOCKOKE THIpaBIldecKoro yaapa 8 Bo-
aosonl mo (opmyae (62) ana pesepry-
APOB C CONPOTHRJAGHHEM BeJHUHHA
MPHHHMACTCA PaBHON BpeMeHH 3aKpLITHA
HanmpapJAOUIEro annapara.
dns audpdepennnanshoro pesepsya-
pa BpeMa T MoMer GuITh NOAYHUEHO H3
CAeAVIOILEro YPABRHEHHA:
YF T
I = +5 (A4)
rae T —BpeMA 3aKDHTHA JonatoK Ha-
NPaBisgioILErD annanara, Cew;
F — naouiage croaka pesep yapa, u®;
Y — makcumanbuuifl nogbeM yposud
BOJBI B pe3epBvane, M,
0 — CKODOCTL B BOJOBOJA® 10 H3Me-
HERHA DPCMHMA, M/CEK;
w — MJ0LLa b Ceuelns Bo40BOda, M2,
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Cnenyer noMuuth, uto F Mo#er GHTL
8 CNelHaJbHBEX Chydasx MeHbplle n.70-
waau sogosofa. Jlns npensapHTENbHLIX
pacuetos F Momer OuITh MPHHATO pas-
HeiM mpumepto 0,9w.

HabuiTounoe naBjeHHe 8 BOLOBOIE,
BL3BAHHOE KOJeDaHHAMH VPOBHA BOIhI
B pesepByape, MOIKET BOSHHKAThL MepHo-
AHYeCKH TIPH YCKOPeHHAX BOIbl B CTOAKE,
CBA3AHHHIX € TOABJACHHEM rHIpaBinue-
cKoro yaapa.

HUsaomennnifi npueM MoXer OuTh
HCNOAL3OBAH AJA pacyera MOHHIKEHHSA
1aBJCHHA B pedepsyape MpH yBeJHUeHHH
narpyskn, Ocofioe BHEMAHHE HYKHO 06-
paTHTh Ha To, 4T0GH Aasaexne B TpyGoO-
npoBojie HE CTAHOBAAOCE OTpHUATEIb-
HBIM.

Ipu pacnonoxenny [DC 8 Xoaoa-
HOM KJWMare jaoj:KeH OblTh npeaycmort-
pex oGorpes ypaBHHTEILHHX pe3epaya-
POB, ec/iH OHH BHINEJHeHB OTKPBITOrO TH-
na. Temnepatypa BOAH B pe3eppyape
npunumaerca pasnoft 0°C. B pacuer
TenJ0MoTeph 10K b BROAHTHCA NOBEPX-
HOCTE BOAL B pe3epByape H TOBEPXHOCTH
CTEHOK, oXnaxaaeMblX BO3LYXOM.

B xosoaHoM xanMaTe OObIMHO NPHHA-
TO yCTaHaBsJAWBaTh Ha peaepayape aepe-
saHHylo obuwmeky. [as stoff meau Ha
HapyMXKHON  NOBEPXHOCTH  peaeppyapa
yCTPanBaloTos CHelHadbHbe KpoHulTeil-
HBl, HA KOTOpHLe MOJBEUINBAIOTCA Aepe-
pAHHEe WHTH Ha paccroanun 15 cm oT
“TEHKH peacpsyapa. 3T0 TpPOCTPAHCTBO
CAYMHAT A8 UHPRYJIAUHH BO3AYXA MeX-
1y ofwHBKO# H CTEHKOR pesepayapa.
O6wweKka oOEMHO COCTOHT HS [IBYX CJI0GR
NPONHTAHHKX OCOK <€ PpyGepoiiioM
MER Y HHMH,

[Mpu yerpoficTee aepeBAHHOrD yTel-
JeHHA MPHXOAHTCA NPHHHMATE BO BHHMA-
MHe 34lHTY ero oT noXapa, XoTd pac-
MOJOMEHHe LIHTOB BHICOKO Hal JeMaeh
# He co3jaer ocoGoll ONACHOCTH AAA
OKPYMA0UMX CTPOeHHIL

B 3akpHTHX <CBEpXy pesepByapax
178 BX0Ja M BHXOAAa BO3NYXa H3 pesep-
pyapa npu xKoJeGanuax ypoBHS LOJAHO
GHTL NPE1YCMOTPEHO CnenHalbHOe OT-
gepcTHe. B Maawx pesepsyapax yCTpas-
Ba€TCA Y3Ka# e b B KpOBNe pesepeya-
pa; Ha GO BIUHX pe3epByapax ycTpaHsa-
jOTCH chenHalbible ABepH, OTKpPLIBAKD-
liMecA 'MW 3AXPHIBAIOIIAECA DpH BXOAE M
puxoge goalyxa. [lpE HopMaabHOR pa-
7 B. I Kparep w Ms. A Jwecran,

foTe pesepayapa ABepH 3aKPHBAIOT BXOL
K BepxHeil KaMepe [0 TpeaynpemieHHa
notepb Tenaa, Has oronjenHa pesepsy-
apoB B XOJOAHYIO MOroay HCNojabsyercs
UHPKYJALMA TENAOTO BO3AYXa MeHIY pe-
JepeyapoM H JepeBsHHHIMH ILHTAMH.
Crneumansusle arperaTs, 1awllde TenJao,
A0NKHE OLITh PaccYHTAHE TakwM obpa-
3oM, 4yTobH yuecTs NOTEpPH Tenaa c mo-
BEPXHOCTH peseppyapa.

O6uuHo HarpepaTelbHas CHCTEMaA
BEIMOJIHACTCA € eCTeCTBEHHOM IHPKY.JIS-
HHel, HO B HEKOTOPHX CAy4Yasx MoXer
GbiTh  HCTIONL3OBAHA  MPHHYIHTEILHAR
unpryasauusa. Umewrca cnocobisl, ofecne-
yuBalolllHe To1ayy Tenjaoil BoAW 8 pe-
sepByap y camoro nHa. B mHexkoropmix
cAydasX B/AVBAeTCA BO3LYX Y AHa pe3aep-
Byapa Aaa oOGecneyeHns UHPKYJIAIHH
soakl. Bee MeTojll naloT NPHMEPHD OMLH-
HaKoBLI SPOEeKT NnpH YCJI0BHH, ecad
ycTpoeHo yrenaewue. B pacuerax meod-
XOAHMO VYeCTh MOTEplo Tenaa 4epes
yTendeHde W PAcCYHTHIBATE COOTBET-
CTBEHHO HarpeBaTeNbHYyld YCTaHOBKY.
[Npr ecrectBeHHOl UHPKYJISUHA TEMIOro
Bo3AyXa ocofoe BHEMaHNE J00#H0 ObITh
ofpalleHo Ha pasHOMepHOe pacnpejaene-
HHE BOB1yXa 70 MOBEPXHOCTH pe3epBy-
apa.

Cucrema oborpesa, aHaJOrHYHaN
OMMCAHHBIM PaHee, HONOJAb3OBAHA yCmell-
Ho #a ycrauoske Porm Pusep, KoGa
Mayuten u ap.

Ina wypasHWTEAbHOrO pesepByapa
Bpayn ®onns oTKpHTHIE CTOAK [AHAMET-
pom 3,5 M H BucoToft okono 60 m sa-
KAIOYeH B BOCBMHTPAWHYI0 MNOAAEPHKH-
BAIOUIVIO KOHCTPYKIHIO, BallHUEHHYIO
cHApY®H ABYXCJAOHHLEIM TIOKpHTHEM H3
nocok. Ha sTofl KOHCTPYKUHM YCTPOEHH
JecTHHIE HAA ToibeMa Ha pe3epeyap.
Hukakoro oforpesa BOSIYIWHOrO Mpo-
cTpancTsa e mnpoussoantca. Ha mnao-
ajKe Hajn pesepeyapoM Mo BEPXY CTOA-
Ka YycTaHoBJeHa peluetka, K Koropofi
noAkAouens 12 HarpepaTeABHBEIX arpera-
TOB MOIIHOCTHI0O Kawawifi no 3,8 kar.
Arperathl pacnoJioKeHs BOKPYT Beero
cTOoRKa B KoJbleoGpasHOM 3aUIHTHOM
npocrpancTee. Hukakux sarpymaHenui,
CBA3aHHEEIX ¢ oOMepaanHeM, He HaGaO-
n1anoch, XOTs TEMNepaTypa BO3OyXa 8
HEKOTOPHIX CAyYasx omycKaiace 1o 15—
20° C nume wyas.
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23. OBIWHE COOBPAXKEHHSA

[1pu cTponTeabcTBE THApPOTEXHHYE-
CKHX TYHHeJel -pewlampiuee 3HauexHsHe
HMeer reojords. Kak npasuio, TyRHeIb
B MpOYHOR M Kpenkofi ckale Ge3 (uib-
Tpaund Oyaer Hanboaee SKOHOMHYHLIM
COOpYMeHHeM B TOM CTemeHH, B Kakofl
3T0O JAONycKaeTcs BompocaMu GesomacHo-
CTH, ya00CTBa MOHTaMXa H 9IKCNAYarTa-
uHe, OOHAKO MIPH NPOBEIEHHH TYHHE/b-
HHX palor BcTpeuaercds MHoro caydai-
HOCTEH, Ha KOTOphLe H Jo/MKHO OuITh OG-
pallieHo ceppeaHoe BHuManne, JlioGan
NpouHaf CKada WMeer JedekTsl B BHAE
TpeulHd, KaBepH M HanJacroBaHuil.
Tpemunsl MOryT GbiTh HCTOMHHKOM (DPHIB-
TPAUHH, 3aBHCALLEN OT HX pasMepoB, H

Pue, 95, Tyuueas Jdepnc Dpuam.

nmpH cnabo HapymeHHoOH CKaJae oHa J0-
poJbHO Yyerofiuupa. Kapepuhl asasworcs
o0BLIYHO HCTOMHHKOM HENpHATHOCTEH B
TYHHEJbHLIX pabotax, pa3Mepel HX Me-
HAIOTCA OT JeCATKOB CAHTHMETPOs 10
TRICAY METPOB H MOTYT ObTh 3anojHe-
Hbl PA3PYUIEHHEIM MaTepHanoM, KoTopsiil
NpH NpoXoAke TYHHeaAR dojkeH OBITh
}’I{PET'.I'JIEH. E 3aBACHMOCTH OT TIeoford-
YecKHX YCJOBHI HaXoJAHTCR H pasMep
TYHHEALHOH BHIpaGoTKH,

I Tnaea mcpepenesia nONHOCTLIO, KaK  ©0-
NePHANIAR MHOTHE HHTCpPECHWE CREIEMHA O Cho-

ax TMpoH3IR0ICTBA paloT, CKOPOCTAX Npoxol-
K W KOHCTPYRKURAX O0JMIUOBOK TyHHenaef,

Pa3smep TyHHeNel npH 3ananHoM pac-
XO/l€ BOAbl MOMET MEHATHLCH B JOBOJBHO
mHpokux mpenenax. Oanako nmeercs
OAHH pasMep, KOTOpHH Hauboaee IKOMO-
MHYEH,

Eciu TyHHe b AOCTATOYHO BEHK, UTO-
OB pasMEecTHTh B HeM BCe Heo(XoauMoe
ofopyaopaHne, HCNOJAb3yeMce [JS  ero
NPOXOAKH, TO B HEKOTOPBIX CAydasx Ta-
Koit TynHeawr Ha | no2. M aanHul Gyaer
lewesae TYHHeAA Majoro jaxaMmerpa,
B KOTOpOM pasMeuleHde o0opyloBaHHA
IATPYAHEHO.

Hdas cpeaunx ycaosuit CILUIA B xopo-
wefd, Kpenxoft cxane Haubojee 3KOHO-
MHYHEIM SBARETCH aHamerp 4,2—4.5 .

Puc. 96. Tyuneasnuit sodosoa Koaopano.

[ — Tpyfun 288 HAPEETANNN - {EMENTHOMD PACTRODA;
7 == HOPMBALEAH NONEDEHOCTE BOAN, 4 — TPeunna; 4 — no-
AocTh, sapoauciinan ofJoMEadu CrRAAl HAW gependy,
¢ nocacayouiel 3AAROKOR  pACTROPOM] J — apeHam;
§ — IANOAHEHEE EEsleM; 7 — oTBEpeTHH AJH coycks
rOYHTORWE BOA; & — Ao apenama (cevenme TiRa B)

IMpu o6aHUOBAHHOM TYHHEAE SKOHOMHYE-
CKHEe XAPAKTEPHCTHKH M3IMEHSAIOTCH, M
naubonee JeLIEBRIM TVHHEJEM MOXeT
OKAa3aTbCq TYHHEJbL MEHbIlero pasMepa.
HauMeHbIIHM CEYEHHEM, A0MYCKAEMbIM
H3 ycaoBHA 3MQexTHBHOr0 HCNoJbL30Ba-
HHA 3KCKaBaTOpOB, ABAAETCH <CE4YeHHE
¢ pasmepamu 2,5X2,0 M.

Tyhuenw Moryr OulTh BBMNOJHEHLICA-
MBEX pasHooOpa3nuiXx pa3MepoB: Tak, fe-
pHBaUHOHHLE TYHHEIH nIoTHHE [yBep
uMelor amamerp 15,25 m, cGpocHolt TyH-
Helb OKoJA0 Mapcens (Ppanuua) npu
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AAHHE 7 KM HMeeT IWHPHHY 22 M ¥ BBICO-
Ty 15,25 M.

Popma ceueHHs TYHHENN NMPH TIPOXOI-
Ke uepes MJOTHHIA FPYHT B 3aBHCHMOCTH
OT SKOHOMHYECKHX H KOHCTPYKTHBHBIX
coobpawennii momer GuiThk J060#, Ecau
MPOXOAHMAN MOpoJa HEIOCTATOYHO Y-
ToiiuuBa, (opMa NONEPEUHOro CEYeHHA
AoyiHa ObITh Taxol, uTo6E obecneunTh
HAHWJAYUILIEe COMPOTHB/ACHHE BHEMIHHM
yeunuaMm. HHKakux cranzapros B sToM
BONMpOCE MOKAa He NpHHEATO. THOHuHbE
nmonepeyHsle CeUEHHA TYHHe el ToKasaunl
Ha pHc. 95—98.

Kax npasiao, Kpoeas TYHHeAs noi-
AEPHKHBASTCA MNOJYHHPKYALHOH apkoii.
Jas npounoii ckaas Ges GOKOBOro JAae-
JeHHA B TyHHEJe MOTyT OBiThb MpPHHATH
BEPTHKANbHBIE CTEHKH, KAK MOKA3AHO HA
puc. 95, npH rOpPH3OHTAALHOM JHE.

Tyniean, npoxoaHMble B NJAOTHHX
FPYHTaX HJIH MATKOH CcKane, NpH HeGoJib-
woM GOKOBOM MNaBJIEHHH BBIOJHAIOTCA
NOAKOBOOOPA3NOTD CCeYEHHA.

TyHHeaHn, NpOXOAHMEIE B OUEHbL M-
KHX TPYHTaX, if TYHHEAH, NOJABEPKEHHBIE
JHAYHTETLHBIM  BHEWIHAM  JaBJeHHAM,
AOJIAKHBI, KAK NPABHAO, BbINOAHATHCH
Kpyrosoro ceyexus. B pacuerax momkno
OHTL YYTEHO, YTO TYHHEIH YacTo OTIOPaK-
HHBAIOTCH, & YPOBEHb MPYHTOBOMR BOJK 32
0GJHILOBKOA NOBBIIAETCH 34 CueT (uib-
TPauHH HAN YTEHEK H3 BOJOXPaHHAMILA,
4T0 OOYCAOBAHBACT YBeJAHUEHHE JaBje-
HHA 3a 00MHUOBKOMH.

B HexoTOphX cay4qafx B obanlOBKe
TYHHENS VCTPOEHL ApeHBl AIA CHATHA
BHEUIHErDO OABJEHHA [PH ONOPOMHEHHH.
Oanako Takue ApeHaMKHble OTBEPCTHA He.
yao0Hb, NOCKOABKY B NMEpHOA HOPMAaJb-
HOH paGoThl TYHHeNs 4Yepe3 HHX MOMKer
NPOHCXOANTE YTC4YKAa BOAW B [MOpORY.
TyuHenH, BHINOJHEHHBlE B cKaje H noj-
BEPKEHHBIE HEPABHOMEDPHOMY ABJEHHIO
BOJBI H3BHE, MOTYT H He OLITH Kpyroso-
ro O4YepTaHHA, HO OO0JHUOBKA H#OMKHA
OLTE paccYHTAHa Ha BOCMPHATHE MOJ-
Horo jaasienns. HauGoaee ynotpebn-
TeNbHOH (hopMON nonepeuHoro cevyeHHs
ANA CpeaHHX YCJAOBHH BHELIHEro gasJe-
HHA sBJfeTca cedeHHe noaKoBooGpas-
HOH dopMBl,

B MArKHX TrpyHTax aso TyHHens
AONAHO GbITh pacCUHTaHO Ha Bec olan-
HOBKH TYHHEJA W NPHTPY3KY CBEpXYy, no-
BTOMY AHHILE J0JMHO OBITH 10CTATOWHO

T

Puc. 97, Tyunens Hesapapekoro sojopofa.

f — EREEpHEE CTEPHEN (coterme THOa A); 7 — craanie
pefipa; § —onapk CTAARNET pedep,

TOJACTHIM HJAH OYepUYeHHBIM B BHIe 06-
paTtHoro cBoja, aas toro utobul pacnpe-
neAHTs OokoBoe JaBieHHe no Beell nao-
1A iH.

Tyunean ¢ XKenesobGerouHoil obau-
UOBKOH, CAYKAWLEH AO9  BOCNPHATHA
BHELIHEro JOaBNeHHA, J0KHB  ObiTh

KPYyroBOro CceuyeHHs, 4YTOo ABJIACTCH HaH-
fiosiee IKOHOMHYHBIM peLIeHHeM,

[CayOuna 3an0MeHHs TYHHENA B 3HA-
UHTEJBHON CTeneHH onpeieasieTcs reodo-
rHyeckuMu yoaosuamy. Kak mnpasuio,
TYHHEIb PACNONATAETCH HHIKe paspylleH-

7. ks f
tf e (AT iy T =
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L : ’ % -";-
F :
T . - I'I_',,.-- = P
i Bt :
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§ s fals
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Pue. 98, Pasaeavinfi KorTHHeRTaABHLA TyH-
§. HEb:

! —apenam; ?—OTEEPCTHR AR COYCKA FPYHTORKX Boy: §

NPOCMONEHHAR NpOKAAAKA;  — DAGOWAR ANAHA; 5§
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HBIX, TPEUHHOBATHX HJH KaBEPHOZHHIX
30H HJIH npoexkTHpyercAd B of6Xxoa HX.
B page cayuaes TyHHeqb neaecoolpazHo
MPOBECTH 3HAYUTENBHO HHXKe 3THX obaa-
CTell AM% HJOCTHXEHHS NJOTHOR CKaJdml.

Ecan o6anuoBKa TYHHeNS apMHpyer-
CH A8 BOCNPHATHA BHYTPCHHEro nas-
JIEHHA, MHHAMAAbHAR JonmycTHMan ray6u-
Ha OT NOBEPXHOCTH TPYHTa [0 Bepxa
TYHHENR A0JMHA ObiTh JocTarounofl aas
Toro, 4robB YpaBHOBECHTb BHYTpeHHee
FHAPOCTATHHECKO® JaBJeHHe B TYHHede
HE3aBHCHMO OT MPOYHOCTH CKaJlbl, 3TOT
KpHTEpHA MOMeT ObiTh CHOpMY.THpOBaH
cleayrowuM ofpa3oM: MHHHMaJdbHOE
JOMYCTHMOe pACCTOAHHE B MeTpax or
MOBEPXHOCTH 3EMJH [0 Bepxa TYHHenas
poJ#HO OBTL pasHO ne Menee, yem 0,7
MaKCHMaJbHOIO THAPOCTATHYECKOrD Ha-
nopa B METpPax BHYTPH TYHHEAS, eCaH
TOJBKO TYHHENb 'HE ApPMHpOBAH A4A
BOCNPHATHA BHYTPEHHEro AdBJCHHA,

B HeycTOAYMHBBLIX TDYHTAX MNpH fpo-
XO/IKe TYHHEeJeH MOHTHPYIOTCA CHenHadb.
HHe KpenH IR YIAEepXKaHHA OKpYyHamw-
med nopois 10 YCTPOHCTBA MOCTOAHHON
o0AHUOBKH, B TyHHeasx, NpoxoauMbIX
B MATKHX nopofax, Kpeny ycrpansalot-
CA BpeMeHHOro THOA, NOCKOABKY 001HILO-
BOUHLIE paloThl HeNMOCpeACTBEHHO che-
AyIOT 3a BbleMkKofi rpydra. TyHuean
B CcKaJje 00bYHO NMPOXOAAT Ha BCH AIM-
HY, H TOAbKo TOCJAE 3TOr0 HAYHHAWTCA
paGotsl no oGJHUOBKE; NOITOMY Kpenu
JOJIKHE TTOAJCPHKHBATL TIOPOAY A0 OKOH-
yauus obauuopounslx paboT, Ha 4TO
TpebyloTCA MecHiubl HJAH Folb.

B kauectBe Kpenemnoro marepHana
HCNOJL3VIOTCA JepeBo H craas. Kowu-
CTPYKUHA Kpeneill COCTOHT H3 JepeBaH-
HEX paM H CTAJBHEIX MNOJHTOHAILHBIX
depMm ¢ s3akaaiKkoli NPOMEXYTKOR MEeHK-
OY HHMH MeTaJdJHYecKHMH MJIH JAepeBsH-
HBIMH JeMeHTaM, B ChIYYHX HAH ¢a1a-
GHX rpyHTax CTajJbHbE paMbl MOTYT HC-
NoJAb30BaThCA C OOIWHBKONA H3 CTAALHBIX
JucToB HAH pudaenoro Xejesa. Craisn-
HHe KpenH o0BUYHO n0opoXKe geépeBiHHEX,
HO NPH LJIHHHEIX TYHHEAAX 3TH 3aTpaThl
BNOJIHE onpaBiuiBaloTcs. Paimep M pac-
CTOSIHHE MEeXAY paMaMH onpenedloTch
ONBITHRIM NyTeM A48 KamI0ro TyHHead
no Mepe ero npoxoaxks. Kak npepessn-
#ible, TAK H CTaJAbHBIE Kpenu paspyiua-
I0TCH, €CAH OHHM OCTAITCH He3alUlHIleH-
HBIMH B TYHHEAAX ¢ NOBLILIEHHON BAAMK-

HOCTBIO; TIOTOMY HE TPHXOAMTCA pac-
CYHTBHIBATE Ha AMHTeAbHBIH CPOK HX pa-
Gorbl. BO3MOXHEIM pelIcHHeM SBASETCH
BKJIOUEHHe CTaAbHHX KapkacoB B Oe-
TOHHYIO OOJHUOBKY TYHHEIA.

[lpocTpancTBo Memay oGJMUOBKOH M
puipaGoTKOfl A0/MHO OHTHL 3anoc/HeHD
TeM HJH HHBM MaTepHAJOM, ¢ TeM YTOO
ofecneudTs paBHOMEpPHOE pacmpeienenne
Harpysku Ha ob6anuosky. HanGonee
YROTpeOHTENbHBM MaTepHaJdoM HABARET-
CHl TOpPKperT.

TyureaH Moryr OhiTh COOpPYMEHH!
B pa3HbIX FPYHTaX pasAHYHBIMH METOAA-
MH npoxoaku. Ilpn mpoxoaxe B MArKHX
rpyHTax mnpeanoaaraerca oGpasoBaHue
¢BOAA HAJ TNOBEPXHOCTHIO TYHHEAA.
HoaxHo OBTh TAKKE YHTEHO NOJOMKEHHE
YPOBHS rpyHTOBHX BoA. Moryr OuTh HC-
NoNL30BAHL CAEAYIOUIHE MEeTOAL Tpo-
XOIKH.

24, CMOCOBbM MPOXOAKH TYHHEJIER

I. LUlurosoit cnocoG npoxoakw. Lllu-
TOBOH METOL MNPOXOJKH OCVIIeCTBJRET-
Cfl € MOMOLLGIY CTAABLHOrD LIMTA, Mpo-
Ta/IKHBAEMOr0 BIepes TCHAPaBIHYECKH-
MHl JOMKpAaTaMH, OMHPAIOILHMHCA Ha
YYrVHHLE HAH CTAfbHBE CerMeHtH (TiO-
GHHIH), KoTOpblie oOulyHo ofpasylor o6-
JHUOBKY TYHHeas. THn WMUTA B 3HANM-
TeJIbHOH Mepe 3aBHCHT OT pa3spabartu-
BAEMOr0 MarTepuana, B CBASHHX Mare-
pHAAAX, TAKHX, KaK CyXan IMHHA, LeMeH-
THPOBAHHLIA rpasuii, HCTIOJIBL3YeTCA 00KIM-
HO oTKpwThill Thn wurta. [To mepe npo-
ABHMEHHN LIHTA ero OCTphie pexyuine
KPOMKH Bpe3aloTca B Martepuan u cbpa-
CHIBAIOT ero B TYHHEeAb, OTKyAa OH yaa-
JHETCH TPAHCNOPTEPaMH, nopojaoyGopou-
HBIMH MAIIHHAMH MJAH JAPYTHMH cped-
ctpaMi, ‘B TakHx rpyHrax, Kak MArkme
FAHHBL  HAH  OJBEBYHB, HCOOMB3YETCH
waw3sosofi THn wmuTa. lojoBHas YacTeh
IHTa BAABJAMBAETCA B TPYHT, M TPYHT
MPOXOAHT B TYHHEbL Hepe3 OTBEPCTHA
B LIHTE,

[ToaBoAHBE TYHHEAH B MATKHX IPYH-
tax OOBIYHO NMPOXOASTCH C HCNOJAB30BA-
HHeM cxaroro pozayxa. llute olpasyior
BO3IYIUHOE TIPOCTPAHCTBO, KOTOpOE CJay-
KHT nepexoAHod 3oHOMN MeXAY HANOPHOH
CTOpOHOM, IA€ NPOHCXOAHT IKCKABAIIMA,
H ctopoHofl, oTkpuiTOil B aTMocdepy. Ha-
3HAUEHHE CXATOrMO BO3AVXA — Nopiep-
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AMaTh FPYHT 10 YCTAHOBKH OO0AHUOBKH.
[Mpoxoaka TyHHe el WHTOBKM CnocoGoM
KpaiiHe gopora.

2, TwOnHroBBH Ccnocol MPOXOAKH.
Twb6uuroepid cnocol NPOXOAKH HCNOAb-
ayerca npH JoOBX DPYHTAX, KOTOpHE
MOIYT COXpPaHATLCA, HEe OCHNanch, HA
HeGoMbIIOM NPpOCTpaNCTBe, PABHOM M0J0-
Az Kpened 1o YCTaAHOBKH OOJHUOBKH.
B stoM MeTode HCMOAB3YIOTCA CTajb-
Hbie 3JeMeHTH (THOOHHTH), TNOKpHThHE
AHTHKOPPO3IHAHLIMH COCTABaAMH, pasMe-
pom 50X100 ca npm TommHHe 4—
10 s, Bee ueThipe Kpaf TIOOHHIOB BH-
NOJHAIOTCA B BHAC <paaHUes MHPHHOMH
5 cam. Jlaa xammporo Kodblla YCTAHOBKA
TIOOHHIOB HauiHaeTcsd ¢ UEeHTpa CBOIa.
Bepxuuit onanyGouHblii 3JeMeHT Kpenae-
HHA yOupaercsi, H Ha ero MecTo ycra-
Hapaupaerca TioOuHr. [lo Mepe yGopku
371€MEeNTOB OHH 3aMeHsloTcA THOHHTa-
M. Tlpu ybopke SAeMCHTOB KpenJeHHd
no BCeMYy nepuMerpy BuipalOTKH TYyH-
HeAb MNpoABHTaerca Bneépel Ha o0 oM.
B TyHHensX anaMerpom OGodbile 3 M
00/MHILOBKY H3 TIOOHHTOB HEoGXOLHMO
VCHIHBATH CNeUHaILHEIME peldpaMH, Kak
nokasano Ha puc. 99. Pe6pa mecTKOCTH
HMewT (opMy Taspa HAH IOBYTaBpa H
choauusaoTes ¢ (aaHuaMH  Kamjuoro
THOOHHIOBOTO KOJIbILE.

3. Mpoxoaka noausm npoduaem. [Tpu
NpoXcjlKke TYHHeN el MeroioM TOoJHOro
npohHas TYHHE b NPOXOAHTCH 33 Kax-
Akl B3PBIBHOM LKA HA NOJHOE CEMEeHHE,
Henoab3opanue s 5TOM Cayuae OGyposoil
paMbl NMO3BOJIAET NPHMEHHTh 3TOT METON
ana moGoro ceuenns. Taxg, chpocHbie
TYHHEeAH nnoTHHel [yBep, TYHHEJAH BO-
ponposofa w3 p. Koaopago u Heaasap-
CKHI BOJOROJ. NpeacTasasior coboit Xa-
pPAKTEpHLIE [PHMEpLl TaKOro MeTo/na
NPOXOIKH.

Llnkn onepauui npy MetTole noJaHoOro
npoduasn, KaKk moKasaHo Ha puc. 100,
npeacrasager coGol caelyiOlLee:

a) Bypenue, Bypenue snmoanser-
CA ABTOMATHUECKHMH MHEEMATHYECKHMH
DypaMH, CMOHRTHPOBAHHBIMH Ha OYpoBoi
pame-tenexre «xymBo». Pacnoaomke-
uxne GYpoBHIX OTBePCTHH onpedefser Ko-
AHYECTRO CKAAW, BHJIAMBLIBAEMOR Tpu
B3pbiBe, H 3dBHCHT OT pa3Mepa TYHHead
H mpoudocTH ckaqas, Ha puc. MM noka-
34HO XAPAKTEpHOE PACNONOMKEHHEe WIny-
poB aas moioeoaa (p. Koaopaae) npw

Ll Puc, 99, Cxema xpenaeis.
] — AuMNA skcKapainn; 2 — sapanee orantull  gesen T

Gaok; & — kamn; @ — Apyraspopon  GOAKD, 5 — GBCTE
AnvrappoRod] Gaakl; £ — crarinadnel SoaT,

axamerpe TyHHeas 4,87 s. Homepa Ha
YEPTEXE  YKa3HBaloOT OYEPENHOCTD
BIPLIBOB.

[Cay6una mnypos koaefaercs o6uuHO
ot 1,5 10 4,5 M u peaxo Gusaer Gonablle
wypHusl TyHdend. Ulnypw, nokazaunwe
Ha puc. 101, nmenn pauny 1,8—3 m. Ha
Henasapckom BOLOBOLE TYHHENH JHa-

MerpoM 5,20 M mMean wnypsl rayOuHo#
3,60—4.,25 m.

6) Bapueaune [Ipn noaroroeke
KO B3puiBy 3a6o4 Tesexka «Lxymbos or-
KaThIBAETCA HA3al npHMepHo Ha 50 M
B Gesonacuyo sony, Kodk4yecTBo B3pHB-
HATOrO BEmecTsa, HCIoAL3IYEeMOro TpH
Japaiake INypoB, MCHAETCA g 3aBHCHMO-
CcTH OT ycaoeuii pafortel, OGHIUHO OHO
cocrasafer 045 k2 na 1 4% nns rpasua
H MATKOH CKanael B okono 3.2 K2 aan
Teeploi ckanel, HauGosaee dyacto #He-
NnoAgb3YeTCH HeJAaTHHOBRIK JHHAMHT L0
B3peIBHOA  cnocoGuocteio  40—607%.
Bipuisel pedyTcd B TAKOM MOPAAKE, uTO-
Onl ofecnedHTh BIPhiBaHHe HanGOMbLIe-
ro obGneMa nopoisl.

B) YOopKa nopoau. Kak toan-
Ko armocdepa B 3aboe OUHUIABTCA OT
ALMa § rasos, nopoloyGopouHan MallH-
Ha NpoABHTaeTcs K nopoje, Kak nokasa-
Ho Ha puc. 102, Ha npaxtHke HCRONB-
IYETCH  MHOMO  Pa3idHvHLIX THNOR Ma-
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Puc, 100, MNpoxoaka TtyHuean noan=im npodiiew,
f — nenTRATguonnEl TpyGonpoaos; f — 3aGypHDasMAA OOpoOAa; § — BOLOTPOBOE,

T,
g o e

Pue, 102, ¥6opka nopofw npn npoxoiRe moanus npoduies.

IWHH, BBINYCKaEMBIX MPOMBILTEHHOCTBIO,
Ho mawHHa Kounseil, noxkasaHHas Ha
puc. 103, asnserca HanboJiee pacnpo-
CTPaHEHHOH NPH TMPOXOAKE KAK MAanbiX,
TaKk H OoJABIWIEX TyHHeqaed, Jrta MalwHda
OYeHb  Xopouro npHcnocobieHa oA
OYHCTKH B30OPBaHHOH CKanLl H NOJApaB-
HHBaHHA yrinos. ‘CKopocTs onepauuit no

yOOpKe Mopoakl ONpeneasercs speMeHeM
oGMena BaroHetok. Ha [enapapckom
BOJAOBOAE CMeHAa BaroHeTOK OCYILeCTBIA-
Jack KOHCOJALHBIM KpaHOM, YKpemnJieH-
HhiM Ha OVpOBOH TeJexKe, Kak nokasa-
Ho Ha pHc. 104.

r) Kpenneune xponan Ecad

TYHHEAL Tpebyer KpemieHus, Kak 370
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Puc. 103. MopoaoyGopounan mamusa Konsed.

pacCMaTpHBaJd0Ch pPAHBLIE, TO KpenH
VCTAHABJAHBAKOTCA € OYPOBOH TE/CKKH
nocne Kajaon ee noaemkku (pac. 105).

n) Moaguucrra Kag noKasano Ha
pue. 106, cneunanniad Opurafa noaun-
uaet supabGoTRy A0 TpebyeMuIX pa3aMme-
poB TVHHEH.

Mo [

g) OunpcrraobparHoro cso-
aa. Hacrs p3opBaHHONo MarepHana oc-
TAETCA Ha AHe TYHHeAd, ¢ TeM HTOOH
obecnednTs HeoOXOOMMYID OTMETKY AR
onepaudu no npoxonke, [lociae Toro Kax
MPOXOAKA BHIOJHEHA HA OYepelHOM
UHKde, MATEpPHAA CO AHA TYHHeNRA YVOH-

BRI EER Ll OB LRI

e

7 N Tyeman
/_ ; \‘ Basonemae -
=== s
o << -

Pre, 104, Kocodbigi

St
e gk

nepelpacs BaTenhb

BAMAHCTOR.

Puc. 105. Mountax xpenei.

| —cTaaninge efipa; 2 — cTadsHEE CTEEEI;

— OEpenAHHLE cTouln J—0yponai TemesEa.
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Piuc. 106, [loaumergRa TyHHeas Ao
J Tyl 25 sae; P — yveThHoBodEMA BEHT; J — paaTdopua dan pyuacf pastisxe; 4

paerca mnepea ycraHosKoil o6aHLOBKH.
Meron, nokasanedii ma puc. 107, npu-
MeHajca Ha JleaasapcKoM BoaoBoOae.
OH COCTOHT B HCNONbL3OBAHKY KOBLWIA MO-
poaoyGopoyYHOR MAIWIHHBL B Kadectee
Aparjaiiia ¢ NOMOUIbIO AJHHHON CTpe-
Abl, NPHEpenJdeHHOR K mallnne,

4. Metoa npoxXoaKH ¢ NOMOWBI BEpX-
Hero Hanpasaswomero xoga. OH COCTOHT
B NpoXoaKe BepXHeli 4aCTH TYHHeNA
C oTnepeXeHHeM Ha 0AHH LHKJ OT OCHOB-
Horo TyHHeas (wa 1,5—4,5 m) u wacto
NPHMEHAEGTCA B HEKOTOPHIX KPYNHLIX TYH-
neaax. llInypu B Bepxaem xone npoby-
PHBAKOTCA C BEPTHKAJLHHX CTOEK, ycCTa-
HQBACHHEIX HAa [AHe Xoja. ITOT MeTol
nossoader oGJeruyuThs KpemnjeHHa Bepxa
TYHHeNd.

[Mpn ucnoassopanun HanGoaee 3KOHO-
MHUHOro o0OpyaOBaHHA MNpH NPOXOjiKe
TVHHesell MoMHO Jao0HTeca Ooabllof
CKOPOCTH TPOXOJAKH NpPH MaJoR CTOH-
moctH pabor. Oamaxko CcKopocThb mnpo-
XO0KH B JHAYHTEALHOH CTENEeHH 3aBHCHT

NoAHOT D HFI-L'HIJ HAH,
- mARTHOpME naH ohypiangG e

OT XapaKTepHCTHK nopoab. B Ttaba. 6
NpHBeIeHLl CpeilHe CKOPOCTH NPOXOIAKH
38 24 4 197 HECKOJLKHX THOHUHBIX TYH-
Hedel B ckane. MaxkcuMansiasn CKOpPOCTH
TPOXOIAKH TYHHENeH, MNpHBEIEHHHIX B
raGauue, Meunerca or 16 10 20 m/eyrxu.

5. Mepebopw nopoaw. OcoGoe 3xaue-
HHE NPH oueHke pador NO NpoXoiKe TYH-
Heaell umeer sonpoc mepebopoB MOPOAH.
[Tog mepeBopamu noudMaerca QaxTy-
yeckH BeIOpaHHAad CKaJla B JONOJIHEHHE
K TOil, KOTOpadA OKOHTYpPHBacTCH NPOEKT-
HOfi .MHMeR BmpaboTku. Taxk, Ha
puc. 108 naowane nonepevHoro CeHeHHs
TYHHEAS B CBeTy, T. €. NJolladb Eero
HKHBOrQ <euenHs, cocrasaser 144 Mm%,
B TO BpeMs KaKk MNJaomianbk NpOeKTHOH
HAH TaK Ha3uBaeMoii <«YHCTON» JAHHAH
BuIpaborky paeHa 18,6 u® a naomais.
ovepuYeHHas JIHHHeR (pakTHYeckoll Bbl-
paGoTkH, cocrapaser 23,2 x% B srom
cayyae nepebop - cocraBaser 23,2—
—18,6=46 m® uar 25%. Onunaxke uc-
YHCAATL npouent nepefopa no OTHOWE-

Pue, 107, Pacuncrka obGpaThHoro ceoda.
| — nopoioyGopoines  sanonia; J — mOAReMinN; § — TpylgarTue Gaakw; 4 — KOS,
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TaGawna b

] Monepewioe CropocT
| Iaa- cESUIHE, M R Seh A ]
Megro . Ham Ak
Ty I, D 0. T0M MR Frox " nnya, MMopoas {an THN
Hueo- . (- B-aaconte
Ta na CMEN L),
o, =
Boaosoa Koaopaao | Kaampopwns | 1939 115,8) 5,3 | 5,2 I'pannt, raefcu, 6,45
(cyxoi) neCcYanNKN, KOMFNO-
| _ MEPAT b
Boaosoa Koaopann To xe 1939 32,21 5,3 | 5.2 I"pammr, roeficw 3.4
(MoK puiit) | Y z (c dayrTamu)
Kapatou Koaopano 19401 9.6 3,3 | 3,8 pannT 14,4
Henapapeknil Boionon | Irar 1941 | 136,5| [uaserp Cepue necuannkn 9,65
Heo-Aopk 5.,2—5,8
KonTruesTaasimit | Koaopaao 1942 20,9 :'riIHE?:?ST panuT, caannu 15,8
Anaaatua | Teurecn 1942| 12,8 Huamer KeapunTu 8,45
5,66
| L]

HHIO K NPOEKTHOR BHPAGOTKE TYHHENR
HenpasHALHO,

PakTHyeckHe mnepefops B 3HAYH-
TelbHOR CTENeHH 3aBHCAT OT Xapaxrtepa
CKa/bl H YMEHHH, ¢ KOTOPHM TIPOH3BOAAT-
ca Oypeune u B3puiBul. Jas TyHueaed
B cKaje, Tpelywiteil KpenjeHnud, KoTto-
poe He Momer Otk yGpano Ao yerpoil-
crBa OOJAMIOBKA, mepeGopel NPOHCXOAAT,
KaKk NpaBHAO, 3a CYeT pa3MepoB Kpenefl.
B pacueHkax Ha CTpoHTeAbHLE paboThl
HeoOXoAHMO OrpaHHuHBATL nepelopw,
MOCKOABKY NMpH VBeaHdeHHbX nepebopax
pEIGHpPAETCA HIJMHIIHAS CKaAa H YKAaan-
saerca Gosee Toacteil caoit Gerouna. Ilo-
ATOMY OGIIENPHHATHM ABAALTCA YCTAHOB-
JeHHe pacUCHOK HA HEKOTOPYIo mpeneb-
HY10 JHHHIO BHpa0OTKH, EOTOpaA TaKkKe
HA3ILBACTCH «JIHHHEH OmIarTki», 34 Npene.-

Puc. 108, Jluuna nepebopa u ,oniara® B TyN-
Hete,
I = cMOMEHTOE BOBERENGOTE; & — 4cTaE JulES Bhpa-
BoTil; J— AMdrd ,,00Ea T4 f — nepedap) § — cpeRHAR
TOJMIER; § — TOAMNA Bé TTo,

Jamu KoTtopon HM Beipaborka, HH Oeron
He ONnIauHBalOTCH.

Has ryunenedl, npoxoauMsix 6e3 Kpen-
JeHHI, «IHHHA ONJATLI® M JHHMA BeIpa-
GoTkH ofGLMHO COBNAfAlT, 3TH JAHHHH
pacmoJaralorcd Ha MOCTOAHHOM PacCTOR-
HHH OT NPOEKTHOM JHHHH BHPAGOTKH KaK
MOMHO OJH¥e K BEepOATHON CcpeiHeR aeil-
CTBHTE/bHON BupaloTKe, KOTOpas ycra-
HaBaupaercs ¢ GOALILOA TIMATENLHOCTRIO.
B raGa. 7 npHBOAATCA AaHHHE O Cpel-
HHX Tepebopax IAA HEKOTOPHIX TYHHE-
Jefi. MoxHo 3aMeTHTB, YTO, 34 HCKJIOYe-
HHEeM HeCKOJAhKHX ¢nyuaes, nepebopsl He
npeseimaiot 30 cu, lag tyaneaell scka-
J1¢, B KOTOPO#H KpenH OCTaloTcs Ha Mecre,
BXOAA B KOHTYP OGJAHUOBKH, JHHHA OfL1a-
Thl 4158 BHPaGOTKH BbIIBHTAETCH HAPYEKY
Ha paccTOAHHE, SKBHBAJNEHTHOE Mpo-
CTPAHCTBY, 3@HHMAEMOMY KpenaMa. JTo
NPOCTPAHCTRO 3HAYHTENLHO HIMEHAETCA
B 3aBHCHMOCTH OT pa3Mepa TYHHEId M
Xapaxrepa MOpoAH,

[lepefopn o4erb HENOCTORHHE H MPH
APOUKX PABHEIX YCAOBHAX ONpeleasioTes
ApoMHOCTLIO cKadul, [IpouHbie H3BepxKen-
HHE MeTaMop(pHuecKHe NOpoas ¢ MaJod
TPellHHOBATOCTLIO NPAKTHYECKH JAAaioT
(akTHYeCKyI0 JHHEID BHpabGoTKm, Guana-
KYI0 K TIPOBKTHOMN; TO Me MOKHO CKa3aTh
# 00 ocajo4HBIX [OPOAAX TMPH BepTH-
KaabHON crpatmpHKANHA; NPH TOPH3OH-
TagbHOR cTparwpukauun nepebops Mno-
AY4Al0TCs HECKOALKO BHILIE,

Tepmun enepefopsi» He NpHUMEHAETCH
28 TyHHeaedl, npOXOAMMBIX B MACKHX
rPYHTaxX, MNOCKOJABKY B STOM Cayuae
MOMKHO NPOXOAHTH TYHHENB C CeUeHHEeM,
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e g “Pasveps
N Papma Ceyeiinge Tyinean MNoarar pepadoTER
b Ty niean cﬂll:-
= BrcoTa HLTETETE] HucoTn Llsepen
1 Boposox Bécwon . . . o Jow o s ] B 2,82 3,05 3,05 3.05
|
2 g Bagyasn cof  F e Aan e AT B | 3.30 3,70 3,70 4,10
3 v HER Rphron. . R IR A 3,20 3,20 4,10 4,00
i e ] e oy rog el T G ey S T i T 4,10 3,20 4,70 4.75
5 | KOwewf meTponoanTes, sepxunit koagextop | B 2,80 2,50 o, 30 2,90
6 | ¥Yeranonka Jepne-Bpram . . . . . .. B 3.95 4,26 4,26 4,58
T HEHTE[‘&J]H # % 0 ¥ % L] L] 5 = & = H 4}26 '3113'Eh 4FEE 3,95'
8 | Naoruna Huawas Pok. . . . . . . . . L A 4,08 | * 4,58 3,40 5,49 |
s = By L, LR T o A 4,88 4,88 5,49 5,49 |
0L Ceppe MayHTem. . 1. e boviaio g B 3,06 3,06 3,65 3,66
1l o F T e M e R A R the A 5,49 5,49 6,10 6,10 |
12 | I'naenwit pososon Koaopapo. . . . . . B 4,88 4,88 5,27 5.19
18 | Haoraus LYREP  vo o v o v aia a4 7 A 15,24 25, 14 17,07 17,07
14 | 3anaauen seTBe POHZOYT . . .« = . . . A 4,10 4,10 4,10 4,54
=
15 | 3anagnan sevss Kenwchxo . . . . . .. A 4,58 4,08 | 4,58 4,88
16 | Kenchko Xaxnw Bawo. . . oo v o0 &0 aia A 5,95 5.95 1 5,95 6,35
| |

secbMa GAH3KHM K mpoeKTHOMY. «JIHHHA
OMJAATH® 1A TYHHe el B MATKOM TpYHTe
pacnonaraercs OT NPOSKTHOH JHHHH Ha
pACCTOAHHH, KOTOpPOe HeoOXoAMMO And
yCTaHOBKH  Kpenefi. 370 paccrosHue
of6eiyHo Goasltie 10 ¢M W 3aBHCHT OT pas-
MEpa TYHHEeNs H THNa KpenJeHni.

6. OGauuoexu TyHHeaeR. OGLMHO NPH-
HATO OONMUOBHIBATL TYHHeaH OeToHOM.
O6auu0BKA NpelHa3HauyeHa A8 noayye-
HHS CJaikoil TOBEePXHOCTH, KoTopas
14CT - MHHHMAJBHYIO TNOTEpI0  Hanopa,
VBEJIHYEHHE CTPOHTENBHOH NPOYHOCTH
TYHHENN H YMEeHBUIeHHe NOTEPH BOALL

TpebyeMas ToflliHa o0JHUOBKH 3a-
BHCHT OT MpPOYHOCTH TOMLAepKHBaEMOH
nopoabl ¥ cnocoba mpoxonku. ITockons-
KY HEBO3MOMKHO TpPOBOAHTH BHIPAGOTKY
B TOUHOCTH TIO NPoeKTHON JHHHH, JHHHA
«cpesneit BupafoTKH» »ABAAETCH  TOM
cpeaueii funied, 1o KoTopoi QakTHIECKH
BeiGHpaeTcH MOpoOAa; 3Ta JHHHA HO
CYLIECTBY H ONpEAeHeT CPedHio TO-
uriHy OGerouuoft of6anuoekd. Tonmuuxa
HeTTo OOAHIOBKH AOAMXHA OBLITL MHHH-
MyM 10—20 cx B 3aBHCHMOCTH OT pas-

Cpennss seanausa nepebopa (3a

MepoB TYHHeasn, [lepefop man u3aHw-
HH# mMarepuad, BuOpanHbil 3a npesena-
MH TIpOEKTHOH JHHMH, COCTABASET AAA
TYHHEJeH B yCTOHUMBOH cKaae mpeMep-
Ho 20 ¢M, HO MO¥eT JOCTHrATbL Mpu TA-
HenblX Kpendenasx 1 4 u Gonee, Cpen-
Hue nepebopbl 118 TYHHENeH B YCTOHUYH-
BOil cKase cocrasasioT MpuMmepHo 30 cu.
Orciona ToduiHHa OGJHUOBKH ¢ y4eToM
NpakTHYeCKHX coolpameHuit 10aMHa co-
CTaBJgATL MHHHMYM 30 oM u B cpelaHeM
40—350 cu.

TaxnM oOpasoM, MOMHO OTMETHTL,
MTO A8 TYHHeJeH He caminkoM GoJabino-
ro CeyeHHd M JAAS He OYeHb TPOYHOI
CKaabl MHHHMAJBHAR TOJUIHHA oOJHLOB-
KH, HA3HAYAeMAS H3 KOHCTPYKTHBHEIX CO-

oOpaxenni, objamaer  gocTaTouHOM
NpPOYHOLTBID.

TyHHeAH B HECKAaJbHBIX TIpYHTaX
MOTYT OHTE JAHIUlE B POIKHX CAyYany

npoiigens Ges Kpenaenuit. Ilpn sTnx
VCJAOBHAX pasMep nepefopos oueHb He-
pesIHKH. B GoaploHHCTEE CAy4aes Kpene-
Hif He YOHpAawTCHA, H MOCKDJABKY, KaK
MPaBH/io, OHH BHNOJHAIOTCH H3 CTajbL-
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§ 24 CNOCOBR NMPOXOAKH TYHHEJER
TaGanuwa 7
l Maooaae, x*
”ﬁﬂﬂ;
= |
E Cenenne | [TpoexrHoe tq:;::::f:. CHnEpL 1':;-.- E,T-,Elf,t Meqaoriweckie YoanBmm Tun kpenscaad
| TY¥RHenR CoREHNe M D EETHOMD
| mesery | pupaBoTEN| Aoy ceReiNm
! 7,06 8,06 11,8 44,4 | 0,33 | KpyndozepuueTuft rpa- | YacTHuso aecom
| HHT
r 10,01 12,17 15,98 31,6 | 0,30 | Tannwerae caamu i To me
8,24 13,75 20,62 50,4 | 0,45 | Hapecraak Ree .
i 5,48 18,86 25,46 35,0 | 0,38 | Iueftcu R
i 5,48 7,34 10,78 47,5 0,31 | Konraomepatul T
14,96 17,19 19,70 14,0 | 0,156 | Cawoasese caanmt B
15,24 15,24 18,9 24,0 | 0,24 | Temuo-cepue GasansTu e
16,44 23,60 32,24 36,6 | 0,45 | Keapunre, Quantw =
18,67 23.6 2017 23,6 | 0,30 | Kpapunta, cHoaNCTHE | «
CaaMme
7,71 11,06 17,9 62,0 0,21 | TpewnuosaTui rpannr oy R
23,60 29,17 36,6 25,0 0,34 | Kpapunrtui Oqens Maxo Jepesa 0
i CTRIH
| 20,07 23,23 28,24 21,6 | 0,30 | Tpaunte, ruefcwm lepeno, craan
182,46 | 228,81 | 242,98 6,1 | 0,27 | Auneneautosne Gpexann] To we
|, 13,28 17.09 26, 10 17,0 — | MNecqaunsm # ranuncToe | Bes xpenefl 8%, top-
| caaHun  64%, ruei- kper 394, craibnme
! Chl EEE?".,, HABECTHA- kpend 13%
' Kn B
16,44 20,54 25,89 10,0 — | Tuefewt w caanuu—96%, | Bez kpenefl 29, ToOp-
| HIBCCTHAK—3%% kper 57%, cCraabHue
kpenn 4leg
7.7 34,0 47,56 15,0 — | 'efic w chanuu 41%, | bes wpenel 195, TOp-
rpanut 519, Hapecrt- kper 8%, crasuiue
HuK B Kpenit 91954

nekmotenies M 3, 8 14, 15 n 16) 0,285,

HEIX 3JEMEHTOB, KpelnieHHe BK/IOYaeTcH
B 00JHUOBKY.
Tounoe onpefenenne BHEWHHX Ha-
TPY30K, KOTOpPBIM MOABEPHKEHA TYHHEb-
Has oOJHIOBKA, NPAKTHYECKH HEBO3IMONK-
Ho. [losToMy B NpoOEKTE [OJAKEH HC-
(OJB30BATHCA HMEOWHACA ONBIT CTPOM-
TeALCTBA TYHHe el B  AHAJAOTHYHBIX
veaopuax. Jas npounoi ckaiasl oGHYHO
npHMeHseTcda TonuHia oGanuosku 15 cm
A0 Madnx cevendi w 30 em—aas Goab-
wHx: aaa caabofi ckansl TOMUMKHA 06-
JHIOBKH value Beero GuiBaeT pasHa
20—30 cm, a BMecTe ¢ 25—4D0 cMm ne-
pefopa B cpelHem TojluHHa OGABUOBKH
: noaydaerca pasmoit 45—90 em.
O6uuno Geton aAnA ol6AHIOBOK mOa-
dupaerca ¢ npounoctsio 210 k2fem?. Tlpn
neobxoauMocT  obecnevynTs  BHICOKYIO
BOAOHENPOHHILAEMOCTL CACIVET NpHMe-
uaTh Gojee BeicokHe Mapku Getona. ITo-
| CKOALKY Toauma o6auuoBoK 0OHYHO
. HEeReNHKA, 148 NOBBILEHHS [LTACTHYHO-
.~ ¢ri GeroHa yBeAWYHBAaeTCR pacxoa le-
MenTa, ob6ecneunBaloEi  1anoJAHeHHE

.5

BCEX HepoBHocTed BeipaGorku. [lpn Mu-
HHMaJLHOR ToamuHe obauuoskm 15 cm
MAKCHMAJABLHHI pa3Mep 3epeH HHepPTHBIX
He ponxen mpesniuats 25 mm. Ilpn mu-
HHMaabHOR ToauuHe obanuoBkd 30 em

pasMep  HMHEPTHBIX  OrpAHHYHBAETCH
40 wm.
[Tpouecc  yerpoiictea  0GAHUOBKM

o6LIMHO HAYHHACTCA B NepByio ovyepeldb ¢
ofpaTHOoro €BOAA ¢ NOCARAVIOLLHM BO3-
BEJCHHEM Ha HeM, Kak Ha NpovYHOH
oCHOBe, CTeHOK W cBoaa. EauHCcTBCH-
Hoit onaay6koit, rpebyvemolt 1aa Geronu-
poBKH o0paTHOro CBOAA, ABJAETCH Kpen-
JeHHe npoloasHeEX WweoB. OHR cayxKar
TAKXKE B Ka4ecTBe HANPABAAIOUWIHX Lif
nocaeayioulnx onepaunii. bokoekle creH-
KH H cBoX o0AHUOBKH OETOHHPYIOTCH 34
OAHY ONepaufio HeIaBHCHMO OT TOrD,
VCTPAHBAETCA JIH He[pEpHBHAA HJAH CEK-
uxoHHpoepasnan o6auuoska. DBoaswoe
HHCAO AJAMHHLIX TyHHedefi Oetonupopa-
JA0Ch ¢ HenpepuBHOf YEAaAKOH CTEH H
CBOJOB, YTO NO3BOAAAO NPOHABOJBHO
YCTpPaHBaTh CTPOHTEAbHBIE LIBL. ITO OKa-
3470Ch BO3MOMHBIM Oaaronaps ycosep-
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IWEHCTBOBAHHIO TeAecKonuyeckux ¢opm,
KoTopele obecneudBalor Jerkoe pacna-
AyGAHBAHME H TIepeMelleHke onanyoxw.
Berouupopanie Belercs oOBIMHO AN
C NMOMOWILIO UEMEeHT-MYIIKH, HAH ¢ Mo-
MoOllbI0 GETOHOHACOCOB; 3TH METO/1bl HaH-
fonee IKOHOMHYHL H MOrYT OBITh pexo-
MeH10BaHbl A4 TYHHeIbHHX pabort.

Jlns ynpouHeHHs CKajasl B YMeHblue-
HHA TPHTOKa Bodw B BHIpaGOTKY nepel
ycTpofictom OGAHIOBKH B HEKOTOPHIX
cJyuasx BHMOJHAercAa ueMenrauus, Lle-
MEHTANHA 3a O0HMUOBKY CAYKHT AIH
3anojiHeHHA Tnycror, o00pasoBaBIIAXCH
Meay OOJHILOBKON W NMopoaoil, H TEM
caMblM mnpesynpexgaer
aapaenns Ha oGanuonky. Jlaa atoft nean
B OOAHIOBKE OCTABJSIIOTCH OTBEPCTHA,
jocTaToyHLle [AA8 OpomyckKa UeMeHTa-
uxonHoro u Oyposoro obopyaopanus.
Bypenne npa 3ToM A0AXHO OGLITh NMpoBe-
aewo Ha rayGuny ne menee 30 cm. Ha
Jlenasapckom BOAOBO/JE LEMEHTalUHs 34
o6aHUOBKY NPOBOAHIACE TIPH JaBJAEHHH
42 k2fcH? aaa szanonHeHus nycror, obec-
neveHHs CBA3H Memay OOLJHUOBKOH H
nopofofl H 3aANOAHEHHA BO3MOMKHBIX
TPeUlHH ¥ KaBepH.

Jag anuHEBX TYHHededf npH 3HAYH-
TeJLHON CTOMMOCTH TEPEeBO3KH NOpPOAb
na OGoJabllide paccToAHHA unenecoobpasHo
pas6uBaTth TYHHENb HA HECKOJbKO Y4a-
- CTKOB, IPOXOAAMBIX C pa3JHuHEIX 3afoeB,
Idns nocryna K 3a6010  ycTpamBalwoTcs
crelnnasbibe MAaxTel #an GoKoBwe wWTpe-
ku. [1pu pacnojloMeHHH Tpacchl TYHHENR
1o0axH0 GuTh ofpameno ocoboe BHEMA-
Hileé Ha JIerKOCThL A0CTyna XK TYHHeI.

[MlaxTe o6HYHO BHIMOJHAITCA Kpyr-
J0TO MAH TpAMOyroasHoro cevenns. B
HEKOTOPHIX CJY4asxX MpH MPOXOAKE MAT-
KHX TIOPOA HCNOAB3YIOTCH CTAJABHBIE HJH
#enesofeTOHHBe  ONYCKHBIE  KOJOAILL
B peakux cayuasx Moryr GHTh HCNOJb-

KOHUEHTDAUHIO

sopaHel Kecconul. O06annoBKa Wwaxr Je-
JdeTcAd B BHAE CTAMbHBIX HAH Keae3zobe-
TOHHHIX KOJIEll YTEéM 34TOTOBJCHHA 3THX
KOMell Ha MOBepXHOCTH H ONMYCKAHHA HX
npH TIpOXoAKe mMon Ho¥XK Keccowa. Cnoco-
OB MPOXOAKH IWAXT MEHHIOTCH B 3aBHCH-
MOCTH OT XapakTepa NpoXoAHMBX NOpPOL.
[Mpu mpounbix nopoaax o6YypHBaHHE W
B3pLIBL 3308 BHMOAHAKTCH Tak XKe,
KdK H B TYHHEIE,

Tpn npoxoake GoJBLIHHCTEA TYHHE-
Jdeft mabmogaercs 3HauHTeabHas (Quib-
Tpauua, OGoppfa ¢ KoTopolt BexeTcs
asyMa smerogamu, OaHdAM H3 METOAOE
HBASETCS WeMeHTAINs MOJ AaBJeHHEM,
koropan oTxHmaer soay. [lpm apyrom
Merojge yCTpauBaerci cucreMa HeGOMb-
KX ApeHamell HAR KOJANEKTOPHHIX Tpyh,
coGHpAIOWHX BOAY H3 CTEHOK TYHHEN.
Jlpenamnuue cucreMbi ofBIUHO OUeHb (-
(eKTHBHE H MOryT ofecneuynTsh TPOXO1-
KY MpaKTHYECKH B CYXOM TPYHTe,

Baxuoe 3nauelie OJ% HOPMAJLHOMH
NPOX0OAKH, B OCOOEHHOCTH NPH AJAHHBIX
TYHHENAX, HMeeT OpPraHH3alua BeHTHJS-
UAH AR oTBOAa raszos M OypoBORl nB-
JAH H TNOCTOAHHOrD CHAOMEHHs TyHHe-
N8 cBeXHM BozayxoM. BenrHasau4ou-
Haa VCTaHOBKa OOBIYHO TOJaeT CBEH
BO3AIYX H3IBHE NO JErkuM CTaibHbiv
rpy6am auamerpom 30 —90 cm. MHan-
Goee 3pDEKTHBHO OCYIIECTBASCTCH BEH-
THAALMA, KOTAA BEHTHAAUHOHHBI TPYOO-
npoBoa He J0BedeH npumepHo Ha 30 M
no sabos. BenTuasuunoHHeie TPYOLInpo-
KaaampapTces OOHUYHO NO CTEHKAM HAH
NOTOAKY BHPaGOTKH, ¢ TeM uTobW He
Melarbh pabouuM OnepauHsaM, HO HEMo-
cpeicTBeHHO Tiépel B3IPHIBOM HE MeHee
yem 150 M BEHTHAAUHOHHBIX TPYD AOJNM-
HO JeXAaTh Ha mojomse TyHHeasn. B me-
ROTOpPEIX cayuanx ana obaeruenus Gopb-
Ol C NBABID B KOMOHHAUNH C BEHTH-
Aaunelt wenoawsyercs moxpoe Oypeuwe.
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25. OBLIAA KOMINOHOBKA

Mawnnnse sganus npegHasHaveH
1715 pasMelleHHs B HHX MHApaBAHYECKO-
M H 3JeKTpHYecKoro o6GopyaoBaHHA
reaposaexkTpocranunil. Mawuunoe 3ga-
HHEe pasfensercss Ha ABe YacTH:

a}] NOABOAHYIO, CAYXKAULYIO AJA BOC-
MPHATHA YCHJAMH o717 obGopyaosanus M
nepenayH WX Ha OCHOBAHHe, a TaKmKe
ANf pasMelleHHs BOJA0BOIOB,

6) BepxHee cTpoeHHe HAH coGCTBEH-
HO 3JaHHe, sallHllalulee pasMelnieHHoe
ofopyloBaHHe oOT BO3JefiCTBHA OKpY-
Mawuef cpeaw.

[Tonsoanas wacth MalHHHOro 31a-
HHA MOMET #ABJATHLCA YaCTLH NJOTHHH
HAH BOAOMpHeMHHWKA. B HH3KOHANOPHBIX
'2C ¢ panopom nopaaka 15 M u HuKe
MAIWIHHHOE 3JaHHE C ero BOJAONPHeMHbI-
MH YCTPOHCTBAMH BOCTMPHHHMAET Hanop
BOJBI H TéM CAMbLIM BhINOAHAET (YHKUHH
ITOTHHB,

B cospeMmenHoH nNpakTHKe arperarsl
I'2C obpyHo pacnoaaralTcA B OAHH
pfji HOPMAJAbHO K HanpapJeHHID Teue-
HHA BOAbl 4Yepes 3ganve IIC. Taxoe
pacnoJoxeHHe #He ToJdbKO YyCTpaHser
VCJAOKHEHHYIO CXeéMY BOIOBOIOB, HO W
viipoutaer o6cayKHuBanne obOpYLOBaHKA
noaseMuslM Kpadom. [loasonkas wacTe
31aHus  pasjeneHa Ha cepHio GJ0KOB,
no OJHOMY Ha KamxJbl arperar H 6.0kH
MoHTaxHON naowanxd. B 3asucumocTh
OT MOLHOCTY arperatos OAHH GJOK Mo-
EeT BKJIOMAaTh 1Ba arperara,

Ilpoxoaul Mexay OTIeIbHBIMH 3Je-
MEHTAMH O00PYIOBAHHA JOJKHBE ObiTh
JA0CTATOUHO WHpoKHMH, Joaken ObiTh
NpeiyCcMOTPEeH HHYEM He 3arpoMOMjeH-
HHA NMpPOXoA WMHPHHON He MeHee 2.5 m
Or OAHOro KOHLa 3]aHHA K J[ApYromy.
Bo wHOrHX mnpoekTax MHHHMAaJbHoe
paccrofnne Mexay obopyloBaHHEM BHe
OCHGBHOTO npoxoja npuusto 1,2—1.56 M.
HMexaouenne nenaerca 118  pegko Hc-
MOJBE3YEMBX NPOX0J0B.

' B ra. 10 mepesosa BOwWAN OCHOBHOE CO-
depaanne ra. 36 1 37 opuranana, a TakkKe He-
KOTOpWE pasielh H3 Tra. 38, oTHOCAmMecH
K KOHCTPYEIHAM CNHPAALHWX EaMep # OTCack-
BEIOUHX TPy,

Ha wpynuux 3C, tpebyownx Kax
ONepaTHBHOIO, TaK M PEMOHTHOro nep-
COHA1a, NYJbT YNpabBJeHHA Mo¥Ker OTh
pacnoaoxed B Jw6oM yiolHOM MecTe,
Ouenb vacTo ero pasMellaior B OTAEb-
HOM H30JHPOBAHHOM MNOMEUIEHHH, Yaa-
JIeHHOM OT OCHOBHOTO OGOPYNOBaHHA.
Ha wmanwx I'2C, sHa koTtopuix anas o6-
CAYAKHBAHHA H ynpasjenus TpelyioTcs
TOAbKO | naH 2 yea., nyaAsT ynpasJeHHA.
KaK NpaBHA0, pacnoJaraercs Kak MOx-
HO OauAKe K reHepatopam H UEHTPY &Kc-
nayatannoduoi aeateabHoctd [3C, Has
ONEpPATHBHOTO YNPaBJIEHHA HMEeTcA He-
COMHEHHOe MPEHMYLIeCTBO TAKOro pac-
NOJOMKEHHSA, NMOCKONBKY KaGeabHbIl TyH-
HeJb pacnojaraercd HemoCpeacTBEHHO
noj KoMHaToll ynpanJieHHS.

Peryastophl, Kacocel, BO3GYANTENH,,
BEHTHAATOPH H BCE JApYroe BCNoOMOra-
TenbHoe  obopyiaoBanHe, Tpebywonlee
Haj3opa CO CTOPOHB SKCNAYATAUHOHHO-
ro nepcoHana, A0aKHbl OWTh YCTaHOB-
JeHnl Takum obGpasoMm, utolel paccros-
HHE OT HHX A0 NyJAbTa YHpaejaexnsa OBO
BO3MOMKHO G0J€e KOPOTKHM.

MonTaxuaa naowanxa pacnojaraer-
cA OOBIYHO B OJAHOM KOHUE 3HaHHA M
104%KHA ObITh TAKHX pa3MepoB, KOTO-
puie obGecneunan Gul paarpysxky oGopy-
10BaHHA H ero pemoHtr. Pasmep nao-
MaAKH 3aBHCHT OT raGapHros obopyao-
BaHHA H OOBIYHO oONpejensercs pasme-
paMu redepatopa. Mountaxuas naoman-
Ka AoaxHa obecneuiBaThk BO3IMOMHOCTL
3ae3jla Ha Hee TrpYy30BHKOB, TpeHlJaepos
HJAH #eJe3HoA0POKHEX maaTdopM ¢ Ao-
CTATOYHBIM  3a7acoMm AAA  pasrpysku
obopyaosannd. Eenan npoexkr npeaycma-
TPHBAET BBOJX MKeAe3IHOAOPOMHON KoJeH
HA MOHTAXHYI NAOILAJKY, TO LEJeco-
o0pa3Ha YCTAHOBKA TPETLEro peabca
AAA ABHMKEHHA TpauchopmaropHoH Te-
AeKkd. lleaecooGpasno B OTAENBHBIX
cAyqadx YyCcTpPaHBaTh MOHTAXHYIO MJ0-
IWaaKy ¢ nAaollanesl, pasHofl noayrop-
HOH naomaan Gnoxka. Bo BpeMs MoHTa-
Ma arperatos.3To nosmeulenue oGbIYHO
0 mpefena 3anoJHeHo palaH4yHuM obo-
pyAOBaHHEM, HAXOAAIUIHMCA TaMm OO0 MO-
MEHTAa MoHTaxa. B ¢ayuae asapuitHoro
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NOBPEMAEHHA arperata Ha MOHTaMKHOH
naouagke mMoxer ObTh npoBeleHo Obl-
CTPOE €ro BOCCTaHOBJEHHE,

Ecan noamesansle NyTH pacnogara-
IOTCH BBHILIE YPOBHH 11013 reHepaTopHo-
ro 3afja, TO NOJ MOHTAXKHON NJIOLLAJKH
MOMET OLITh COOTBETCTBEHHG NMPHNOIHAT
Haa MoJoM MaluMHHOro 3aJja, H obopy-
AoBaHHe OyAeT ONycKaTbecd Ha MoJ 3a0a
MOHTa}HHM KpaHoMm. Bo Mmuormx cay-
yasgx 510 Tpebyer noAbeMa peJibCoB
KpaHa, uTO YBeJHYHBaeT BLICOTY 31a-
HHa, [lostoMy, riae TOJbKo BO3MOMKHO,
HeaareibHo HMeTh MOHTAXHYIO [110-
ajKy Ha OJHOM YPOBHE C MOJIOM retic-
paTopHoro 3aJja.

I[lpu nNpoeKTHPOBAHHH MOHTAMKHOI
NJIOMAAKH CJeaver TILATEIbHO NPoOaY-
MaTh pasMelleHde KaxK[aoro 3JeMeHTa
ofopynoBanHa, ¢ TeM  4TOOH  A0CTYN
K HHM OOGCAYKHBAWILIEro MepcoHana M
KpaHa OBl YA0OGHBIM,

Paupwe raaenele TpaHchoOpMaTOphl
pPACMONATaJHCE B OTAAJEHHH OT MalllHi-
Horo 3aja. CoBpeMeHHas NpakTHKa npo-
CKTHPORAHHA NpelycMaTpHBaerT pachno-
JOoMXeHHe HX CHAPYMH HJIH BHYTPH Ma-
IUHHHOTO 31aHHA, B HEMOCPEIACTBEHHOI
GJH30CTH OT TeHepaTopos, ¢ TeMm uTobi
VMEHBIUHTh JAJIHHY Kabens,

Bulemka cepiedHHKa TpaHmcpopMaro-
pa, KoTopaa OGblBaer HHCTAa HeobXOIM-
Ma NpH NPOH3BOJCTBEE pPEeMOHTa HAH pe-
BH3HH, TpelveT 3HAYHTENbLHOH BHICOTH
KpaHa, Koropas OHBaeT HEHyXHa LA
apyroro oGopyaoBaHusa, OBGLIYHO TpaHc-
jopMaTopsl MOHTHPYIOTCA Ha COOCTBEH-
HBIX KaTkaX. [BOaAH3H MoWeT Haxo-
JAHTECH CNEenHaNbHAR TeJemKa MJd HX
NEPeBO3KH; C MOMOULLI0 KATKOB HJH
TEJNEMKH OHH MOryt OHTH [M0/BE3eHHl
K OCHOBHOMY HJAH BCIOMOraTeJBEHOMY
KPIOKY MauMHHOrO 3afa, KOTOpHE#H B CO-
CTOAHHH NOJHATE HX UIEJHEKOM H O0Y-
CTHTL B TNpoeM, HMeowHiica Ha MOH-
TAXKHON NJollagke, Ha KaKyw-1HGO
HH3IKYI0 OTMETKY, AOCTaTOUHYIO IJIA M3-
pledeus cepiedHuxa. Mecto BHeMa
cepledHiKa A0NKHO ObITh MOJHOCTBIO
3AIMIEH0 OT ATMOO(EPHBIX BJIHAHHN;
KpoMe TOro, A0JMHHE ObTh ofecneueHbl
CTOK Macha H cBOSOIHBIH NMOAXONLK CEp-
JeUHHKY [OA8 €ro OCMOTPAa H PEMOHTE.

Ha mmorux xpynuex I'2C ycraxas-
NHBAKOTCA OQHH HAH HECKOALKO HeBoJib-
IDHX arperaToB coOCTBEHHBIX HYMKI, CO-

CTOAWNHX H3 TYpOHH H reHepaTopoR 110-
CTOAHHOrO TOKA; OHH CAYMKAT AJMH TOrO,
yTobl OCHOBHHIE PHOporedepatopsl [T
MOrJaH OBITH BKAKYeHs B pabory Oe3
NoABOJa 3HEPrHH H3BHE. 3ITo Tpebyer
AOTIONHHTELHOA  CTPOMTENRHONR  KyGa-
TYPbl B BepXHEM CTPOCHHH MM IMOABOMA-
HOM YacTH MallMHHOrO 3ianus. B co-
ppemMeHHblx T'2C po3abyaHTedb MOHTH-
PYETCH HenoLpelCTBEHHO Ha IeHepdaTope
L HCNOABIOBdAHeM HAXOIALIENOCH [IO-
GAH30CTH MOTOp-reHepartopa. Has o6-
CAYMHBAHHA B ABapHAHBIX CcAy4asx
BCIIOMOTATENbHEX YCTpoiCTB, 3aTBOPOB,
OCREHIEHHA, HACOCoB H T. 1. HA HEKDTO-
peix I'3C MOHTHPYIOTCA ABHraTe]IH BHY-
TPEHHEro CropaHlf ¢ MallHHAMM MOCTO-
AHHOID TOKA.

26, KOHCTPYKTHBHBIE 3JIEMEHTHI
MOABOAHOA YACTH 30AHUHA

MaunuHee  37aHAA  BHMOJHAIOTCHE
ofblYHO H3 GeToHa HAH Hededobero-
Ha. KoscTpvkuss noasofsoro crpoe-
HHS 3aBHCHT OT THNA CNHpaabHOH Ka-
MEpBl — OETOHHOH HJAH METaNJHUeCcKoH
PasMmepn cnHpaneHRIX KaMmep onpene-
JHIOTCH THIIOM T}’pﬁI{HH, HO NPOEKTH-
POBUIHKE MOYKET BHOCHTL B HHX H3IMEHE-
HHA B COOTBeTCTBHH ¢ TpeGOBAHHAMIL
MpoOeKTa.

Beronnble cnHpaJbHbIC KaMepsl TpH-
MEHHMBl AJA MOLLHOCTEH arperatos Ao
80 Teic. k6T npH  Hanopax 6—275 m.
Oanako HCNOAb3GBAHHE 3TOTO THNA CNH-
paJjed aaa OOJLHIHX MOULHOCTEH H HAa-

NOPOB CBA3aHO C PAJOM  TpyaHocTef
B BBINOJHEHHH I8MEHTOB KaMepu H®
mesesoberona.  Hopmaasnas opennss

CKOpOCTL TeyeHHs B OETOHHOH CHHpaJib-
HOH KaMmepe He [I0JAXHA [PEBOCXOMHTh
14% wmaxcHManbHO BO3MOXHOR Teope-
THYECKONl CKOpPOCTH CBOOCIHOTO HCTeYe-

HHA t'=‘/ 2gH. [lpn TmarteasnoM ogop-
MJEHHH KOHTYpa BOAONPHEMHHKAa H CNH-
paqd CKOPOCTH MOFYT ObiTh HECKOJIbKO:
NoBbIleHH (€3 3aMeTHOro YBeTHUeHHR:
notepb Hanopa. [TpeBmenne ckopocreit
B cnupajabHoi Kamepe wva 60% wmnan nop-
MAJbHLIMH B OJHOM MNpoekre aaio
yMeHbllIeHHe K. m. . TypOuus Ha 1%.
Taxkoe ypeNHYEHHE CKOPOCTH HE caeayer
qonyckate 0e3 TllaTeJbHOrG aHallH3a.
Coajlanne NMOBOPOTHOJONACTHEIX TYpPOHH
Gonbwoii OBHCTPOXOIHOCTH 3HAYHTENLHO:
VBEJHYHAO YHCAO VCTAHOBOK, JAA KOTO--
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PLIX 3TOT THN TYPOHH OKasaics lLeneco-
ofipasHelM,

YBeJlH4YeHHe pacxojoB BOAB Ha ar-
perat BH3BaJO CYLUIECTBEHHOE yBejHyYe-
HHE pasMepoB BOAOBOJOB H YCJIOMKHHIO
KOHCTPYKUHIO noapojHoit  uacru., Kak
BHANO M3 MPHBOAMMEIX puc. 109—112,
noTpefioBajoch BKJAOYEHHE B KOHCTPYK-
UHIO pAAa AONOJHHTEABHHIX YCTPOHCTR:
MPOMENYTOUHMX OLIYKOB, HaNpapJaflo-
HX 3JeMEeHTOR, BCMOMOraTeabHBIX 3a-
TBOpoR H T. n. Ilpm npoexkTHpoBaHHH
BXOJIHBIX ®JeMeHTOB CHHPaasHOR Ka-
MCpbl OMKHO OHITH oOpallleno ocoboe
BHHMaHHE Ha o0TeKaeMoCTh BCEX 3J¢-
MEHTOBR,

B ©THX KOHCTPYKIHAX BCe BepTH-
Ka/blible YCHJAHA OT arperata BOOINPHHH-
MAlOTCH ONOPHBIM  KOJALUOM TYPOHHEI,
pacnonoxeHHsiM Ha GeToHe BOKPYT OT-
cacelBaiomen Tpyobl.

BeronHas cnHpaibHas KaMmepa npei-
cTapiaser cofoit Hanopuwii BOAOBO, H
NOTOMY [A0AXHa ObiTh NpeaycMoTpeHa
3HAYATEJbHAs apMHPOBKA BepxHeil ua-
CTH KaMephl IJs BOCNPHATHS BEPTHKAJ b-
Horo aasaenus. [lpn onpexenennw aas-
JIeHHA B CNHpaJbHON KaMmepe A0JAXeH
OGuITE yured ruapapandeckuit yaap. Bee
SIeMEHTH CTEHOK CNHpaJbHOM KaMeph
NO/KHB  ObiTh  TUlATENBHO  CBA3AHbI
¢ KOHCTpyKuHeR noasoaHod wactH. Jlasa
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Pac, 111, Mamunuoe asnaune 'IC Yuxamayra.

| — raGeasutdl TYHREAN; §— Kpan 20 m; I — eSopuoe BepexpuTHE; 4 — KpAN B m; § — paGowil saTecp; § — DOMETEN;
7 — EMeHTAIONN e CRRAMNT BECOROTO AOBNCHRA; § — Apeudwnue TPylw.

NIMPOKHX CAMpPaJbHBX KaMep MOryT
OLTh  HCMOJL30BRAHL  NPOMERYTOUHEIE
ORYKN A48 YMeHbUeHHs NpoJaeToR [e-
pekpurtus. Ha pne. 109 ofpamaer Ha
ce0si BHHMAHHe OvepranHe MNpPoMeRy-
TOUHBIX OmUKOB, ofecneynsawlliee Xo-
pouryo raapasanky xoaa. Ha pue. 110
NpeacTapjied paspes no  YCTAHOBKE
Vunep. Ha pue. 111 naun paspes no3ana-
nuto IT'2C Uukamayra, a wa pue. 112—
NaaH 8Toro Xe 313aHHA.

C TouKu 3peHHd K. n. 1. TYpOHH no-
CTYIEHHe BOABl B TOABOAHYIO HacTh
3AaHHA J0JAKHO OCYILECTBJAATHCA € Ma-
ALIMH CKOPOCTAMH € NOCTENeHHBIM YBe-
AHueHHeM HX K paGouemy Kogecy Typ-
OHHElL W 3aTeM TOCABAYIOUIUM VYMeHb-
uwrenHeM K Hxuemy 6wedy. Ha pue. 113
NoKa3ano nonepedioe CEueHWe arperarta

8 B IL Kpurep n [Ax. [ HDwsecrun.

['AC Bounesuan, a na pnc. 114 — naas
AKTHHCCKN BBINOJAHCHHON COHpadbHOR
Kamephl, MoaenbHble HECACA0RAHNS NOKA-
aanu, uto Gonee npocThie ONepTaHHA cnill-
paaLnofi KaMepbl JyquIe MPHHATHIX HAa
I'3C Bounesnab. Hy®HO OTMETHTDL, 4TO
MHOTOUACACHHOCTL NPOMEXKYTOUHEIX GbiY-
KOB M HanpapBasiouux CTEHOK, UeAblo
KoTopuX OLLI0 yMeHbIUeHHe BOJOBOPO-
TOB, VBEJHYHJIO NOTEpiy Hanopa Ha Tpe-
Hie Ha OOABUIVIO BeAHYRHY, 4em Obia
AOCTHTHYT BHIATPHIL B Hanope 3a cHer
yMeHblleHHA BojoBopoTHeXx  3cH. Ha
puc. 115 aavo cpapHeHHE ONEITOB Wi
Mojean paGouero Kojeca TYpOHHLI CIH-
paasioil kKameps ['DC Donwesnab ana-
metpom 400 mm. IDTH HCCAEAOBAHHS,
npoBefeHHLle a8  yCJoBHil, <€OOTBeT-
crayiouinx nanopam 15,2—18,3 M, noxa-
347, YTO NPOCTHIE OUCPTAHHA CIHPAJDb-
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Pue. 112, ITaan mawmnnoro 3saqnn F3IC Yukamayra,

! = sacaanoe xodafleren: F — pecanspn 298 OTEATHA BOIM 0T OTCS cupaamEl Ryl § — pxoa B CONPETEHE Y0 KOMERY;
4—0x0d 8 orcacweawyn Tpydy; 5 — nAcocW AAW NOAGOTAIER,

HOli KaMepsl BHITOAHEe TMPHHATEIX HAa
'2C Bouuesnas.

Kak npaemno, ciaoXHBEE KOHCTPYK-
IHH BXCMA BH3BBAIOT YAOpOXKaHHE CO-
OpYXeHHs, NosTOMy Hanbogee XKeaa-
TedbHEIM SBAfeTCH odopmiaeHHe Bxola
no cxeme Ha pue. 112,

Meranandeckne cnupankusie Kame-
PE [pHMEHHEME a8 J060fi MOWHOCTH
H Jbkx Hanopop cBeiwe 12—15 M,
Haxe npi HHIKHX HANOpPax cnupaib-
Hble KaMepEl H3 METaAna MOIyT KOHKY-
pupopate ¢ OGeTOHHBIMH BCJAEACTBHe

CAOKHOCTH Kene3ao6eToHHHX KOHCTPYK-
unit ana wusakonanopuwx I'AC,
Cpeaunss CROPOCTE B METAAJHYECKHX
COHPanLHEX KaMepax He JoJiHa npe-
Buate 16% Tteoperuveckofl cropocth

ncrevenns (v=}2gH) u po scaxom
Jdyuae He 1o/Ha ObiTh Goaniue 6 u/cex.
B merananueckux TtypOHHHBX Kamepax
MOKHO JONYCKATh HECKOABKO TNOBBILIEH-
HWe CcKopoeTH, npumepHo jao 209
TeopeTHyeckoi cropoctH csBoloaHoro
HeTeueHns. Meraaanyeckasn <nHpajbHan
KaMepa pacCYHTHBAETCA Ha noaHoe
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Puc. 115. Cpasuenne
MOACAbABIX HCMETAHNA

— e o CilHpaIbHON KAMEpPH
460 Q85 470 87 I'3C  bomesuas (1o
:""# o glcuicce — MO HOCTE
HA MOJEIH B 4. C.5 0O
OpANHATE — K. 0. AL
- %
| ="I
- 500 —i
2 Bapuranm
BHyTpeHHee dapaenue 63 yuera pasrpy- [TpoctpancTso  nepea  TypGHHAME,
malolilero aefictena OeTona; nojAyveHHas 101 NOJOM TeHepaTOPHOro 3ana, Kak
B PE3ayJaLTATE Pacuera ToJWNpa CTEHOK nokasamo Ha puc, 111 a 113, 3asaro

Kamepn 00BYHO YBENIHYHBACTCH HE Me-
Hee Yem Ha 3 Ma AJ4 yYera HCTHpaHHA
CTEHOK KaMepbl HaHOCAMH.

Ha puc. 116 1 117 nokazauw gapak-
TJ.'."|‘.TIII:!E CXEMBl MAIMHHELX 3.;1:—1""11 c pa-
ANAABHO-OCEBHIMI TYPOHHAMHM.

rasepeefi, naymeil B1oAb BCero 3AaHus.
B stoft ranepee ofuuHo pacnoaaralorcs
Bce TpyOGonposoawl, mnpeaHasHayeHHbe
AAsL. yNpaBsaeHHA arperataMH: Macho-
nNposoabl, Bo3ayxonposoas # T. n. B pa-
e chyyaes 37a rafepes HCNoAb3yeTcs

Puc. 116, I'3aC

Kamicrou-Y{unnena.
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Puc, 117, Mawnuuce agauwe F'IC Kowosmuro.

I = ansesjerne] 2 - dmaep; §— KpaH;
SATROP; 7 — peuleTRa; § — IOABEMHUK RAR PEIIeTRH

A48 pacnoomenna B Hed Kabeaei, XoTs
oOBUHO MpeanounTalor KaGeapHylo ra-
Jepel AeNaTh CaMOCTOATEABHOH ¢ Npo-
kJagxkof kKafeas B CneuHanbHeIX KaHa-
nax moa CheMHBEIM fnoJoM, obecreun-
palolliM yao6cTBo peMoHTa H Haasopa.

OfJacTH  NpUMeHeHHd  PasHuHBIX
THNOB CTHPaJdbHBIX KaMep 3aBHCAT OT
MECTHLIX YCJAOBMIT H (pasMepoBR arpera-
ros. Ha puc. 118 nann npuoAHMKeHHbIE
npeieiisl Hanopa M MOWHOCTH JA# Kaik-
poro tiua, Ha puc. 119 noxasansl gony-
CTHMBIE CKOPOCTH MPH NGIHON  MOLLHO-
CTH IJf CNUPaJLHBIX KaMmep pasaHyHbIX
tunos. bBoJee BLICOKHE CKOPOCTH Co-

4 — pafioqee  Kodeco; 5 — Apenamnan

 — AncEoBeil

Tpyha;
5 — Kpan aa8 nogweMa sareopos; N — rpoMoOTROZ,

3paloT HeycroiiunByi paGoty arperara.

[Ipubanxennoe onpeaejeHHe pasme-
pOB CNHpadbHON KaMepsl B 3ABHCHMOCTH
OT pACYETHOro Hamopa auaMerpa pao-
yero KoJjieca W KosddHumenra OuicTpo-
XO0AHOCTH nokazaHo Ha puc. 120 w 121
A7 pajiHaNbHO-0CeBoll M TPONENIepHoi
TypOuH. boJee TOYHLIE pacyeTsl BHITOJ-
HAKTCA 3aBOJAMH-TIOCTABIIHKAMH.

B pasMepax crnHpajbHOH KaMephl
A9 MOBOPOTHONONACTHON MW nponesnep-
HOH TypOWH nNpu OAHHAKOBOM HX IMa-
MeTpe HMeercd HeBoAblLIAH  pasHHULA.
Jta pasHulla 00YyCJA0BJASHA TeM, UTO NO-
BOpOTHGIONACTHAR TYPGHHA NPH NOAHORN
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Pue, 118, [narpamsa somuoctedl u sanopos
A8 pasHEX THOOB TypORHALIX KaMep.

I = GerToHmse; F— CTEdLWE KICHEHEE; J§— cTianiie
crapike; §— crpyiHo-K0ERIOBEE,

HATPY3KE MponycKaeT pacxol BOJH,
NpHOaH3HTEeARHO Ha 129 Goablunit, uem
nponeqanepnas, [lonepeunoe ceyerHe me-
TAMHYECKO cnHpaasHoll KaMmepwnl Oni-
BaeT OOHYHO KpyramsM, a GeToHHON—
qalle BCero TpaneuenaadbHLIM C OKpPYT-
JICIIHBIMH  YTJIAMH,

OrcacuBamupe Tpy6E Kak SJEMenT,
B SHAYMHTAIBHOM Mepe onpelrensiomai
K. M. /. arperaroB, NPOeKTHPYITCA H
paccuHTLIBAIOTCH 34BOAOM, NpeicTaBasd
cofoil oaHy u3 vacrefl TvpOHHHOro o06o-
pyLOBaHHA.

B coBpeMeHHBIX MalUHHHBIX 3[aHHAX
OTCACHIBAIOLIHEe TpYOH  MPHMEHSIOTCA
PasiHYHBEIX THNOB, Haubojee Xapakrep-
HElE H3 KOTODHIX NpHBeneHn Ha puc. 122,

‘3*‘13'5
A

?&E

F'&vi

[} £7)

Puc. 119, Kpnpue aonyeTHMmmx ckopocred n
PAZAHYHLX THNAX COHPAIBHLX HAMED,

I —uyrynnse; F— cTpyfuo-koBmonke: J — OTHPHTLIE:
4 — cranauise; § — GeTolnue;

Puc. 120, TlpnGansurensiue yCTanoBOYHmE
pasyMepn paaBansHo-ocenwy Typoui,

Kak npaeujo, BEIX0A H3 OTCachBalouLeil
TPpYOR HaXOAHTCA HHIKE pycjaa PexH,
MO3TOMY CONpAMeHHe HaHHH3LIeH TO4YKH
C OrMETKOH pycha BHINOJHAETCA B BHIE

£50

—
—

é.‘.
=
P =
1820,

Puc. 121, TlpnGanaureasiue yoTanonoquue pas-
MEpLl LA MOBOPOTHONONACTHWX TYpPORH.
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Puc. 122, TuaAg4se KOHCTPYKUW oOTCacuBaoutnx Tpy6.

f — KOAeHSATAR; & = PIAS0R I,

& — HpRo0 AN,

nonororo pacrpyba ¢ pasaHyHBLIMH Ha-
gaonamu ana. Hagnon ama Kosiua oGbiy-
HO PEKOMEHIYETCA NPHHHMATh B npene-
nax 1:6—1:4, no we Kpyue; npu G6oib-
HIX VKJAOHAX OTMEUEHO CHHMKEeHHe K. 1. 1.
TvpOune, Hanbonee ynotpeGHTeIbHEIMH
THnam# Tpy0d ABAAIOTCA MNpPAMOOCHAR
H KOoJeHyaTas oOTCachWBalllHe TpPyOH.
¥ron pactpyGHOCTH HE NpesHINAET

Konenuatan TpyOGa AaeT SKOHOMHOE
pelleHne, MNOCKOJLKY OHa M03BOJAeT
yMeHLIIHTh TAYOHHY BeeMEH. Ee nanna
cocrapaner 2,5—3,7 auwamerpa paGoue-
ro KoJeca TypOHHB,

Cnupaldblble KaMepsl pPacnofoXeHhl
ofiLvHO HAa ypomHem HiumHero Gbeda
H MOryT ONOPOMHATLCA CHEUHANLHBIMH
oTRoAAWEME TpyGamu. Ha maawmx T30
HHKAKHX YCTPOHCTE AJA NpHHEYAHTENb-
Horo omopomHenns He Tpebyercs. Hdas
Goawwnx [AC poamun OGHTh Tpeny-
cMOTpeHsl  mpucnocobaeHus  AAA  Noa-
HOTO  ONOPOMKHEHHA  OTCACHIBAKOILIHX
Tpy6. Cyuiecteyer psja npHeMes ono-
poxuenusi, B oanoM cayuae or obuiero
Tpybonposojia, NpHCOENHHEHHOTO K Ha-

& = MK I KOHORRBALNAH; & — Akcogad  KOMOHIATEHEN,

cocy, AenalTes OTrBOJAL K Kamuofi orca-
chisawoumeif Tpybe. B Apyrux caydasx
CTABHTCA  MHINBHAYAJLHBIT HaAcoC Ha
Kamanit arperar. Jlas orEeEMa Boakl H3
oTcackBawued TpyGul u TNepesoja re-
HEepaTopa B pPeMHM CHHXPOHHOTO KOM-
NeHCATOPA CAVHHT KOoMIpeccop.

IMoasoanas uacTh MalWHHHOLG 3Aa-
HHA JOJMHA BKIWOUYaATH B cebA KOJAAEK-
TOPHEE rajeped H ApeHaMHble TPYOHL.
M3 koanextophuux rajepefi poja cnenm-
AJLHLIMH HACOCAMH OTBOJAHTCHA B HHXK-
HHft Geed. Jlna stofl nean uenecoobpas-
HO YCTpauBaTh AYGAHpPYIOUIME HACOCH,
Kak nokazana npakTHKa, HEKOTOpHE
ABAPHH MOPAH Onl OGHITH H3GErHYTH MpH
STOM npocrefitiem MeponpHATHH,

Jlan oGecneyedus ONOPOMHEHHS OT-
CcAChIBAKOUINX TPYS Ha BHIXOAE HX M0JMK-
HBl OBITH pacnoJCHeHbl 3aTBOPHI HJIN
peMOHTHHe 3arpasaenuns. Jlaa 3Tok
IEeJH VCTPpaHBAaKTCH naaul B ObluKax H
MOHTHPYIOTCA NOABEMHBlE YCTpOHCTBA
Takue e, KaK B BepxHem Gbede. Che-
AYeT yuMThIBaTh, u4TO paboune 3a-
TROpPEl B BepxHeMm Onede BRIOMAIOTCH
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B pafory NOCTATOYHO 4YACTO, B TO Bpe-
M Kak B HHxHeM Obede OHH HCMONb-
3ylOTcH oT caydam K cayuaw. [lostomy
3ATBOPH H 3arpamIeHHs B HHAKHEM Obe-
e AONKHE  NPOCKTHPOBATLCA  MHHH-
MaJbHOH CTOHMOCTH 3a cuer Gojee men-
JeHHON YCTAHOBKH #X na wmecto. Jas
00JbIIHX OTCACHIBAKWHKX TPYD nefaerca
HECKOJBKO MpOJeToB, NepeKpuBacMLiX
sarpamACHHAMH, KOTOPHIEC BHINOIHAKT-
CH HAH JlepeBAHHBIMH—LISI MaJLIX Npo-
JeToB, HJH  METAMNHYCCKHMH — 03
GOJIbUINHYX,

Jlas npeppapuTebHOro NPOEKTHPO-
BaHHA NpeiAcTaBJfeT HHTepec onpeuene-
HHEe pa3MmepoB H ofbeMoB [OABOAHOI
gacTH 3aania ['IC B pyHKUHA OCHOBHBIX
napaMerpos arperartoB, Jlaa srofl weau
onpeneaserca olbem NOABOAHOR 4acTH
I1AHHA H MOHTAMHOH NJOLATKH 1O HA-
PYMHEIM pa3zMepam H YMHOKaercs Ha
0.6, uro gaer npuMepHslii oivem GeToHa,
notTpebHbIl 108 TOABOAHON “acTH.

s Gojee TOUHHX PacueToR MOXKHO
Henodb3oBath rpadms ua puc. 123, Ko-
Tﬂ'pﬁﬁ I‘ll]{.‘TleEII. Mo AAHHLM MHOTOMEC-
JdeHnblx npoextos. Ha rpapuke obBeM
Gerona naetcs B (YHKUMH BeJHYHHB
Hanopa,

IM'mapasauka nuKHero Oweda 0
ABAAETCA OJAHMM H3 HauMmenee paspabo-
TaHHLX BonpocoB. B To mpems Kak 3a-
Tpaunealores 6oAbWHe YCHANS Ha NOay-
HeHHe UenecooGpasiblx PasMepos BOO-
NPHEMHHKOB, CMNHPAJAbLHBIX KaMep u o7-
cachBawuux Tpy6, ruaApasanka HumHe-
ro fbeda pellaeTcA OueHb TPHMHTHBHO,
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mafi '3AC.

| — BEANAMAE ROACOpREMUEE YeTpofeTna; 2 — Ged Boa0-
npEeMildE yeTpofcTh.

NpH paccMOTPeHHH TOALKO XapakTepH-
CTHKH YPOBHEH.

Mexay Tem aaa yenewsoft paboTwl
'AC tpebyerca TwATEALHBHA AaHAJAM3
YCJAOBHH OTBOAA BOAW OT IHAPO3JEK-
Tpoctanunii. HeoGxoanmo noapoGuoe
H3yYeHHe PpemHMa YpPOBHell B HHMHEM
Obede, pexuMa TMNEpexkaTos H APYIHX
3eMEHTOB pycJa, BAHAKOUIHX Ha YpOB-
HH. B oraeasnuix cayuasx uensecoobpas-
HCO NpoBOAHTL MOACABHBIC HCCAea0Bda-
nisA. OcofieHHo OTBETCTREHHLIM ABJACT-
CA YUACTOK, HA KOTOPOM OCYULECTBJIACT-
CA CONpsmende NOTroKa, BRIXOAAULIETO H3
OTCACKIBAKOIIHX TPYH, ¢ NOTGKOM, npo-
XOAAUHM uepe3 BOAOCAHBHBIA (poHT.
Jlonann GHTH HCCACAOBANK Pa3JHUHBIE
pemHMEl  yposHedl mmKHero  Gweda,
¢ teM 4ToOul NOJAYYHATH NpeactaBiaenHe
0 BO3MOMHOM BHHMpHUIC B HANOpe 34
CHET Jyuluell 3KCnayatamnnid OTBOAALILHX
YCTPOHCTD,

Jlas pasanuHbiy peKk ¢ pasfHuMHBIMA
VEJOHAMH H HACLUEeHHOCTHIO HAHOCAMH
MOryT HabaolaThCi pasMbiBel HHAKHETO
OGbedha, KoTOpble AT NOHHMKEHHE YPOB-
HA, B HEKOTOPHX CJV4YasnX HHMKe npefie-
A4, AONYCTHMOrO MO YCJAOBHAM 3aTonje-
HHA oTcachBawuwux Tpyo. B oTaeabHuIX
cayuanx HuxHuil Gbed MoMer AKKyMY-
JHpOBATE HaHOCK!, cOpachiBaeMule vepes
NJAOTHHY, BCAGACTBHE Hero OYAYT yMeHb-
IATECA VKJOHEL W MOBHIIATLCA YPOBHU
AnXHero Gbedia, 4TO AACT YMeHbIUEHHE
wanopa I'3C. Tax Kak no sTOMy BOMpo-
cy He Moryt OGuTh npeiacenn obutie
pelleHHd, NPOCKTHPOBATH CONpsAKeHUE
anaunn [2C ¢ mknnm Obedom NpHXO-
ANTCH B KAMA0M 4ACTHOM Cjyyae cie-
UHAABHO € YHMETOM MECTHBIX YCAOBHIL

27. BEPXHEE CTPOEHHE MAIHHHOTO
3NAHUA

Hasnayenne BepXHEro CTPOCHHA Ma-
WIHHHCTO 31aHHA COCTOHT B 3alUHTe MC-
XalH3MoB W OGopyloBaHHA OT BO3jeii-
CTBHA HE HHX ATMOC(EPHHX OCAAKOB H
cosfaHny HeoOXOAHMBIX  YCAOBHA 15
nx skcnayataum. lMaanosue pasmepn
BEPXHEro CTPOCHHA ONpeiessloTCs Ko-
AnvecTsoM W raGaputamu oGopyrosa-
HMf, BHCOTA e YCTaHapIHBAeTCA B 3a-
BHCHMOCTH OT pasMmepa NanboALLIHX
jetaneil, NPONOCHMHX KpaHoM. B Bepx-
HeM CTpoeHHH foadnu OuTh obecnede-
Hbi CRGOGOAHLIE NMpocTpancTea a1 npo-
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xofa nepconana, nepexoca obopynosa-
AMA H MOHTamXa H JeMOHTa)a arpera-
ToB. B page caydaee TNpPHXOOHTCA
yeTpaHBath AONOJMHHTEAbHLIE NPHCTPOIl-
KH K OCHOBHOMY KOpNnycy 3faHHs 144
pacnofokeHHsa B HHX NyJbTa ynpaeJe-
HHA W APYTHX NOMEeueHH.
SKOHOMHYHBIMH ABJAKTCA Fﬂpﬂﬂlﬂb
Hble THIBI BEPXHHX CTpOeHHH, B KOTO-
pEX KPOBAA pAacnojaraerca Henocpea-
CTBEHHO HaA BO3IOYAHTEJAMH HAH KE
Hal KaxIaAbiM ﬂ.FPEI‘ETDhI VCTaHaBIHBAET-
CH MEeTaJMHYeCKHH KOXKVX ¢ pasMepamH,
AOCTATOMHBIMH JAf Npoxoaa oOGCAYHH-
paloulere mepconana. B nepmom cayuae
KpoBJif He/laeTc OTKATHBAalOWedcs Ha/l
KaX[biM arperatoM JJAs BO3MOMHOCTH
ero MOHTama, BO BTOpPOM cCJayuae Kpa-
HOM TOAHHMaeTcs Bech Koxyx. Bee one-
pallii BHMOJHAIOTCA KO3JA0BHIM KPaHOM,
nepeiBHralolMMe no Beell AJaHHe 31a-
pua. [lpu arcit cXeMe NyJbT ynpabjeHHs

H BCIOMOTaTeJbHBIC TIOMELIeHHA pacno-
JarawTtcs Ha Oepery B KOHLE 31aHHA.
Tunuunble npuMepsl TAKHX KOHCTPYKLAWM
naoGpaxKeHs Ha pHe. 124 m 125,

Ha ycranoske Kentyxkn (p. Tenne-
cH, pue. 124) noetyn K arperaraMm ocy-
LLECTB/ASETCH 4epe3 NpoeM, YCTpPoeHHbIMA
B NepeKpLITHH 31aHHA M 3aKphiBaeMblfi
Kpulinkod. Bee MamMnyasuM ocyuiecr-
pasoTes  250-TOHHEM KO3J0BRM Kpa-
HOM,
Ha ycranoske Barmeaa (pue. 125)
NMOAX0A K Aarperaram OCYLIECTBJISAETCH
TaK#e Yepes KPoBJlo, KpaH HMEeT To/b-
KO OAHY HOTY, a ApPYroH ero KGHer ABH-
#erca no credke. Ha shiHocHo#t KoHcO-
JH pacnojoXeH MOJbLeMHHK LAf 3aTBO-
poB HHXKHero Gbeda,

Ha ycranoske Hopsya (puc. 126)
Kadaelil arperat HMeeT cBoll JIerko CHH-
MaeMbifl KOMYX, a Kaxawil rexepartop
o6opyA0BAH HHAHBHAYAJLHOA UMPKYJIN-
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Pure, 125. Mamuusoe szanne IC Darrena.
N = |60 Tac. wam.
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IIHOHHON CHCTEMOGH BO3AYVUIHOTO OXJax-
aAennsi, Kpan uMmeer oaxy AJHHAYIO HOTY
€O CTOPOHH HHHEro Gbeda,
IMoMmewenns  MAWHHHBIX  312RHR
OTKPHITOTO THOA JOCTaTOMHHE TOJBKO
ana ocmorpa arperata. [JleMoHTak oc-
HOBHOrO 00OpYAOBAHHA OCYUIECTBJAAETCA
yepes KpoBaw. Hmeerca oauH cyulect-
BeHHLIl HEIOCTaTOK OTKPBITHX THMOB
ananuil: nmocae TOro Kak 33aLUMTHOe ne-
PEKPHITHE HJAH KOAYX CHATH, BCE OCTaMb-
HElE SJACMeHTHI arperatos NOABEPKEHH
aTMocthepHOMY  BJAHAHHID H  NOTOMY
JOJAKHBE NepexkpbiBaTbe GpeseHTaMy HIH

M= m

ppeMeHnEMH yexnamu. [Tosromy ycrpoi-
cTBO OTKPHTHX THnos 3nantii [IC
B CEBEpPHHEIX YCJAOBHAX HaXOAUTCA nol
comiernem. Hanboasinans 3KOHOMHSA TIPH
NpHMEHEHHH OTKPHITOrO Tina AOCTHraeT-
¢ OJA MAHHHBIX 31aHHH KpPYNHBIX
['2C. Kpome toro, npn GoLUmoM uHcae
ArperaTos NpH BHIBOLe OAHOrO H3 HEX
B peMOHT HeT ocoboil HeoOXONHMOCTH
GuCTpO BO3IBpalllaTe K HEMY KpaH:
arperat MOMer Ge3nefcTBOBATE HEKOTOS
poe spema. [Has wmaawx I'2C wneob-
X0JHMOCTL YCTPOACTBA psAaa BCNoMOra-
TelbHHX NOMelUieHHi MoMKeT BeI3BaTh
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Pre. 126, Orkputwit Tan 23amua [3C Hopeya,
Tpn arpernTa no 218 TeC. wawm.

saTpate, GOJblUIHE, YeM SKOHOMHSA, MO-
AydYeHHad OT OTKPHITOro THNA.

SaKpuITHil THN MaUIHHHGTO 3/laHAA
npeiycMaTpHRaer MNepPeKphiTHE  BCEro
o060pYNOBAHAA C© pPacnoJckKeHHeMm BHY-
TPH 3AdHHA MOCTOBOTQO RpaHa. Bricoko-
BOALTHHE TparCpOpPMaTOpPH, KaK npash-
A0, pacnojaraipTcs BHe 3iannsA. Cpabie-
HHE OTKPHTON0O H 3aKpbiTOre THOOB
A0M#KHO OBTh C€AEJA2HO HA OCHOBAHHH
TWATEALALX NoACYeTos, oaHako g 60Jb-
IIHHCTBE <JAVNACE IKCMAVATAUHOHHLIA
NepCcoHas NPeaAnOYHTAeT 3aKPhIThIH THN
3NaHHA, B KOTOPOM JEMOHTAX H PEMOHT
ArperaToB MolyT .NPOBOIHTLCA HE3ABH-
CHMO OT YCJOBHH TOrofH.,

[lpy npoexTHpoBAHHH MAlUHHHBIX
3Nannil HeoGXOAHMO VHHTHBATH APXH-
TEKTYPHYIO CTOpOHY Bonpoca. Xota Ma-
WHHHOE 31aHHe npejactapaser cobofi
YHCTO NPOH3BOACTBEHHYIO KOHCTPYKIHIO,
OAHAKO NPH pacnoJoMeHHH 31aHHN
BOAH3H OPOKHLIX MarHcTpajed HiH
KYJALTYPHBIX weHTpos HeoOxoaumo o00-
pallaTk pHHMAHHE Ha BLICOKOE Ka4ecTso
APXHTEKTYPHOro O(opMJIEHHS.

Her nurakoii HeoOGX0AHMOCTH Npoek-
THPOBATH  [OPOrocTosiliHE  SJAEMEeHTH
Ans  apxXMTeKkTypHorct  odopMJeHRAs.
Hueetca MHOMecTBO mpuMepoB 3(dex-
THBHO BHIVASAAUHX  KOHCTPYKUHA H3
meneaobeToHa, KHpPNHYa W JAPYrHX Helo-
. porux Marepranon., Ouenn npHBAEKa-
- TEAbHH BepXHHE CTPOCHWS 3[4HHH, Bhl-
BOAHeHHEE 3 OOGLIKHOBEHHOrO  KHp-

- DES2 € OpPHAMEHTHPOBKOH H3 GJeMeH-
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TOB HANPAXKEHHO-apPMHPOBaHHOTO O6eTO-
Ha (puc. 127).

Buyrpu snauns noaxuo 6uite ofpa-
lleH0 BHHMaHHe Ha LIHPOKOe NpHMeHe-
HHE OKPACKH, Taxk Kak 3TC pesko yayw-
IAeT BHMO, NMOYTH He H3IMEHAd CTOHMO-
cTH. Bech HHTephep MAIUHHHOrO 3AaHHA
T10/KEH MPOSKTHPOBATLCA € HCMOAb3OBA-
HHEM TpPOCTBIX W JeleBslX MaTepHajon
€O CTPOTHMH JHHHAMH M pacUBeTKOMH.
[Tpu npoextupoBannn mawHHHLX 31a-
Hufi HeoOxoanmMo o6pAalLaThH BHHMAHHE
Ha TO, YTO OHH HO/KHE CO3JaBaTh Bhe-
HATJAEHHE [POYHOCTH H  MACCHBHOCTH,
Jlerkne, posaywHue H (QaHTACTHYECKHE
LPHEEJ‘:[H HeyMecTHhl 1A MalIHHHLIX
‘i-'lﬂHHl!

B xauectse Hecymux saeMeHTOB
30aHHil 10MKHE GuITh, KAK NpaBHAo,
HCNOJAL3CBAHB  MedesobeTOHHBE paM-
Hble KOHCTPYKUHH. B HeXoTOpHX cay4a-
AX A7 MOMNEpHANHA MOCTOBHX KPaHOB
BO3MOMHO YCTPOHCTBO MACCHBHBIX CTeH.
Hiupoko Mcnoanayetca adas  BepxHero
CTPOEHHA 3JaHHN Keae3oOeToH, KOTO-
PRl 1a€T mpeKkpacHot apXHTEKTYpHOe
peulene. HexenateasHo ycTpoRcTBO
Goapltux miomaneil GeToHHHX CTEH,
KOTOpHE NJOX0 BOCNpPHHAMAKTCA rJaa-
30M M HAa KOTOPHX O%YeHb 3aMeTHhl
TPEIMHHB M HEPOBHOCTH.

Adaa yerpofictea GeTOHHBIX CTEH HAH-
Goiee uesecoofpasHo  HCMOJAb30BaHKeE
abcopOupyloweit  onaay6ku, KoTopas
J1aeT NJOTHYI, XOpOoIlO CONPOTHBASID-
WYOCA BpeMmeHH  OCTOHHYIO MOBEpX-
HOCTh.
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Puc. 127, Mammunoe saamse I3C Ceild XapSop.
N =73 314 Tuc. xem.

OcoGoe BHHMaHHe ACUKHO GuiTh 06-
PalleHo Ha OCBEllEHHe H BEeHTHJALHIO
MAIIHHHEIX 30aHdi. HeobBxoaumo obec-
MeuHBaTh TOCTOAHHBIA W A0OCTATOUHBLI
NMPHTOK CBEMXEro BO31YXa B TENAyl no-
roly H OTBOJI FOpAMero Bosayxa oOT re-
HepatopoB. Ocpelenne A0JHKHO OHTH
AOCTATOMHEIM, OAHAKO YpesMepuoe Ko-
JIHUECTBO OKOH NPHOAET H3AHIIHIOW Jer-
KOCTh 3[aHHIO,

[lon mawmMHHOrQ 3JaHHMA JOJKeH
HMETh HEOOXOAHMYIO NPOYHOCTh, MTOOLI
ofecneunsanoch BOCTIPHATHE Harpy3kH
OT MexaHuiMos u Mawnd. Kauectso
NOJOB O0MKIO ObiTh BLICOKHM, uTOOB
ofecneynTs AMAHTEALHOCThL HX 3KCMaya-
raund. B mectax, raie MOMKHO OMHIATH
fIONAJaHHA Machia Ha NoJd, HeaareabHo
YCTPOHCTBO NOJOB H3  KepaMHYeCcKHX
TIIHTOK.

HauGonsinee pacnpocrpanenne s
MAWIHHHOTO 3aHHA MNOJYYHAH NJAOCKHE
KPOBJIH B BHAe MenesobeToHHOro nepe-
KPBITHA C MOKPLITHEM H3 BOAOHENPOHM-
naeMux acansToBRIX MartepHasos. [le-
JieccobpasHan KOHCTPYKILHS CONpRAKeHns
KpoBMH C napaneroM jgaHa Ha puc. 128,
Kposaa BHNOJAHAETCA JIEKOTO THIIA.

eJlaTeNEHO HCNONL3IOBAHHEe TIHICOAH-
TOBHIX HJIH JPYTHX MACKHX NJIHT MO Xe-
JIE300eTOHHEIM DanKaM.

Bece JeCTHHUW AOMMHB BHNOJHATH-
CH H3 cTaJaH HaH GeroHa H off3aresbHO
cHaGxaTeca nepunamu. TlpH KpyTH3He
JAECTHHNK CBHINe 45° HeoGXOAHME JIBY-
cropounne nepuna. Bee  oTBeperHs
B JIECTHHYHOH KJeTKe H NJOLLAJKH Kak

BHE, TAK H BHYTPH 37aHuf
CHaOMAaTheA OrpamIcHHAMM,

BonocuaGmenne s  OXJaAEHHA
MOAMHITHHKOB H TpanchopMaTopos 1 aas
O0ULEro NOJBE30BAHHA OOBLIYMHO OCYLLECT-
BAAETCH B3 OaHMalllero BOJAHOro HCTOU-
HHKa. JliA BEICOKOHANOPHBIX YCTAHOBOK
Boma 3abupaerca M3 TpY6ONpoOBOI1OB,
a4 Anf HH3KOHANOPHBIX-—HENOCPEACTREH-

JOJTHHBL

2

Pre. 123, Hdetaan Mamendoro -aIaHHA,
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HO u3 Bojonpuemuukos, lam asapuiino-
ro pesepsa B TeXHMUECKOM BojaocHabne-
HEH uedecoolipasHo noakawdare [2C
K TOPOACKOA BOAONPOBOAHONA CEeTH BOJLO-
cHabmennn. Jna gamaoi typGuusl nom-
BOJ BOAL BHIMNOJAHAETCH WHIAHBHAYAJALHO.
Bononporoaukle JHHHH He AOJMHE npo-
X0AKHTh BOAH3H SJeKTpHuecKoro obopy-
gosBaHuda. ¥ BCeX KpaHOB, OTBOAOR H
BEHTHeH HeoOXOIHMO npeaveMAaTpHBATL
CTOKH BOJIHI.

Kpuiza m BCe NoJs JOMMHEL CHAG-
KaTecqd ApeHamnuiMH  TpybGamm, yaa-

——— —

JMEHHBIMH OT SJexTpHveckoro oGopyno-
BaHHf, ¢ BHBOJIOM CTOKOB B BEpPXHHA
H HHXHHA Gpedl.

HaunGonee Tameanm oGopynoBaHHEM
CTAHLHH ABASETCH KpaH—MOCTOBOM HIH
KO3JIOBLIi—B 3aBHCHMOCTH OT THNa 3jaa-
nua. O1Ha H3 XapakTepHHIX CXeM pacno-
JAoAeHns Oo6GOPYAOBAHHA H TOLbEMHLIX
ic?pnilcm KpaHa nokasaua Ha pHe. 126,
LoqHYecTBO Kpanos (0AHH MJAH ABa) M
KOJHYECTBO TeJeXeK Ha KpaHe onpeie-

JAIOTCA BECOM M cocraBoM obopyaoBa-
HHA,

[VIABA OJIMHHHAJIILIATAS
IKCIVIYATALLHA THAPOSJIEKTPOCTAHLLHA'

28, OGLUHE BONPOCHI OPTAHH3AUHH
AKCNAYATALHH

Venemwnas sKCnAVaTauHa rHAposnex-
TPOCTAHUK{T BO MHOrOM 3aBHCHT OT npo-
AVMAHHOCTH NAaHA SKCNAVATAUHH, cne-
IHAJMBHO aas Hee BuGpanHOro. 3Iror
NJaad J0AXKeH BKAIOYAaTL B cefa He TO/b-
KO OPraHH3alHio SKCMAYaTalHH, HO H
OCHOBHBIE CpeACTBa, KOTOpHIMH Oyier
MPOH3BOAHTLCA paloTa, a MMCHHO: HHCT-
PYMEHTHI, JHHHH CBA3H, HCNEITaHHEe 0060-
PYaOoBaHHA, H3IMepeHHA OJAA COCTasje-
HHH NPOTHO30B M OTHETCB.

ITepBrM 1waroM oprasHH3alMy 3Kc-
navataues fsaaores noabop @ noaro-
TOBKAa MNeépcoHasa, KoTopwil Gyaer dak-
THYeCKH pafoTaTh Ha CTaHUHMW, noaaep-
KHBaTh OecnepefofiHOCTL ee IKcnaya-
raund. [Ipn paspaGorke naana opra-
HH33IHH CJeayeT MMeTb B BHAY, YTO
AHcneTdYepcKana WAH ONepaTHBHas rpyil-
na MABAAETCA UEHTPOM 3IHEpreTHdecKoi
CHCTEMbl M uTO Jwbas ApPyras HacTh
OPraHu3all aoamna GHTh NOAYHHEHA
eil. CocTaB mepcoHana 3aBHCHT OT MOul-
HOCTH YCTAHOBKH, 4YHCJa Arperatos,
CHOMHOCTH KOMMOHOBKH, a Takke oOT
toro, Gyvaer an '3C asroMaTHIHpoBaHa
uau Oez asromatHaaunn. CocTae nep-
COHana TaKXKe 3aBHCHT OT TOrMO, Ha-
CKONbKO YycTaHoBka Oyier VYAOBAETBO-

I [nasa na#a B COKPaLICHHOM  TEpeRone.
SeROMEHAALIM, NPHEEIEHANE B riase, XapaKkTep-
e aas yeaomwil CLIA,

PATE CBOH HYXILI B 4YaCTH 3KCnaya-
Tau®y, pacueToR cHAOMeHHA H T. N

Ha T2C cpeancii MmomuocTH o6B4HO
HoqMHE  GhITh  ueTHIpE ONEpPaTHBHHIE
rpynnsl: 1) nepcoxHan, cBA3aHHHE ¢ 3KC-
nayaraumeit resepatopHoro oGopyaoBsa-
HHA, KOHTpOJieM BepPabOTKH H HCNOJb-
30BAHHEM BOJHOrO CTOKA; 39TOT Nepco-
HaJa paboTaer NOCMeHHo H NOTOMY Ha-
XoauTcH Ha paGorte B J06oe BpeMsa;
2) nepconan eJexkrpouexa; 3) nepeonad
MEXaHH4YeCKoro uexa; 4) HHKEeHep, Be-
AYWHil MPOrHO3nEl, a Takme BeaalomHh
yaeToM H naasHaMmi selpaloTHH 3eKTpo-
SHEPTHH.

Ha puc. 129 nokasana cxema opra-
HH3AUHH CoBpeMeHHoli HH3KOHANOPHOR
I'3C mowrocTsIo 160 THIC, K&T ¢ BOCEMBIO
OAHHAKOBBIMH THApOAarperaTaMu,

ITockoabky KoaHuecTBo ONEPaTHBHO-
ro nepcoHana onpeaenserca noTpetHo-
CTBIO NpH aBapuiiHEIX cay4€asx paboTH,
o6opyaosanne '2C aoaxuo O6GuTh pac-
CYHTAHO HA AOCTATOYHMIA CPOK CAVKOW
Ges BMewlaTenscTBa nepconana. Copep-
WEHHD HeoOXOAHMBIMH ABAAKTCA MNpo-
CTOTA H HaIeWHOCTE BCEX SAeMEHTOB
no ynpaeaenno ['DC, BrAONAA NeTATH;
NpH STHX YCNOBHAX asBapHiHOCTL MO
#eT ObTh cseaeHa K MunuMmymy. [lpo-
eKTOM J07#KHa OBITh NPeAYCMOTPeHA HaH-
Goapwmas BOIMOMHAN LEHTDAJH3AUNHS
ynpapietna ['9C u obecneveHel yaoG-
cTBa Aaa OucTpofl MpoOBEepKH B peMOHTA
coopykenufl # obopyaosannsd. Pacno
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Puc, 129, llltarw ofcavaasaio-
mero pepcasaaa aaa F3C won- femanmnsie |
HocThio 160 Twe, xem (623 asro- padovue
MATHIALHA),
JoXeHHe o6OpYIOBAHEN, KOJAHWEcTBO AposaexkTpoctaHuud., Huoraa u Gonee

NYHKTOB ODCJOYMHBAHHA HA Pa3HBIX OT-
MeTKax, ycrpoilctBo copoyaepikHBaio-
IIAX pPeMerToK H OYHCTHHWX MAIIHH, 338-
IIHTA OT JALa—BCe 3TO OKa3lkBaer
BJAHAHHE Ha KOJHYECTBO NepcoHana, He-
ofxonuMore aaa ofcavkusauua. [laa
MOMYMEHHA MHHAMAanbHON  CTOHMOCTH
SKCNJAVaTalnl AoJAXHa OhTh obecneve-
H&8 TecHan CBfA3b MPOCKTHPOBIUHKOB
C SKCNJAYATAIMOHHLIM YIpABJICHHEM elle
B nmpouecce npoektHpoBanua ['IC.
OBpPEMEeHHAs TEHJEHUHN  COCTOHT
B OpraHA3alHH OECOJAYATAllHH MadblX
[SC c nomolB0 NOAYABTOMAaTHYECKOTD
000pyAOBaHHA € NMEPHOIHYECKHM HaA30-
poMm. Takue T3C Tpebyior nepuonnye-
CKOro MOCEUIeHHA [eXYPHOro, KOTOpPHA
MOKer OOCAYXKHBaTE ABE WAH TPH TH-

kpynuwe 'IC (10 20 THC. K8r) ynpas-
JA1I0TCA Ha paceroaduu. [lasa Heasroma-
THYyeckHx I MolHocTeio a0 20 ThC.
Ka8T tpebyercs OAHH AEKYDPHHIH B CMeHy
(han 4,5 pexypHoro mna TI'2C) ana
OOBIYHEIX YCJAOBHI BKCNAVATALHH, ecaH
e TpeGyeTca MPOBOANTL KPYNHHIX pe-
MOHTHBIX pabGor. IIpH HaaHuHK HECKOJb-
kX F'2C smHorme sHeprocucreMu obec-
NeynBaloT AelleByl0 SKCIAVATALHIOC No-
MOULIBI0 TpYNNE nepcoHana, Kotopas
mepeMeltaercs or onmoit I'aC k apy-
rom.

Ha xopoulo aBTOMaTH3INpOBAHHBIX
[3C wmommocTeio a0 100 Thic. K6T
TpeGyloTes UETHIPE — WECTh JAEKYPHBIX
B <Meny, A48 [2C wMowHocTRIO MO
200 THC. K8T— WeCTh — AeBATH JeXKYp-
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HBIX B cMmeny. OOfuee Y4yHCIO NeKYPHBIX
IS YCTAHOBOK STOH MOLWHOCTH MeHser-
ca or 18 mo 36.

Ha Takux TI'2C o6e4HO HMeOTCH
TPH — NATL  SJEKTPHKOB H  HYeThipe —
wecTh Mexanuxkos, Iloanoe kKoJHuyecTBo
dekypuoro # o0GCaAyXKHBAOUIEro nDepeco-
Hana, BKJAlOuaa pykorogcreo aas [3C
3TOH MOLLHOCTH, He JIOMMHO NPeBLATE
30—50 uen. HemypHbie noaGHpaTCH N0
HX YMEeHHio H onulty pabotrhl ¢ o6opy-
JOBAHHEM 3JeKTpocTaHuuf, HX omepa-
THEHOCTH H CNocoBHOCTH OBICTPO pear-
POBaTh B ABAPHAHBIX cAyuaax.

Ilns nwosoil TAC nemypHble Ha LIHTE
YIpaBAeHHs HOMMHE ObITh OYEHb TIHA-
TeNLHO NOArOTOBJEHB; uendecoolbpasno
MPUBJAEKATL ONLITHBIX JIOAeH ¢ APYTHX
raC. HMx noMoumHHKaMH Moryr GLITh
HCKOTOpHIE 13 TeX, KoTopbie paloTanu
Ha SJAEKTpOMOHTaxHEIX paborax B @po-
necce cTponTeaseTsa. Hebonbwoe 4ueao
nepcoHata MomHAO Habnpate H3 MoJoO-
abiX Jogefl, npomxHBalOUIMX B OaH3jge-
AKAUHX HACENCHHBIX MNYHKTaX, KOTOpHE
B AaiabHefillem OyAVT nocToAanno pabo-
TaTh Ha sroi I'3C.

Kamnuilt nemypunfi aoJaxed caath
sK3aMEH Ha 3HaHue pabGorthl ¢ obGopyio-
paHHeM. OcofesHo THOIATEALHO NOAT0-
TAaBIHBAIOTCH JEKYPHEIE SJEKTPHKH H
DeypHele Ha o0OpYAOBAHHH THAPOCO-
opy:ennfi. Ouenk TOAEIHO, ECTH JEXKYp-
Hblfi mepcoHan I'DC npuHuMaeT yua-
CTHE B NPHEMHBIX HCNETAHHAX 0GOPYIO-
BaAHHA N COOpyXeHud; ocobeHHO UeHNo,
ecAH IKCITyaTalHoOHHBI nepcoHan pa-
OcTas Ha CTPOHTEJBCTBE,

Alns yenewnod 3KCMAYATALHH LOJMK-
Hibi OblTh oGecrnedeHbl HajeKHble JHHHH
CBA3H L5 BOSMOMKHOCTH CBOEBpeMeHHO-
ro npeaynpemxiacHHs o6 aBapHiHEX co-
CTOSHHAX H MOAAePHaHHA CBA3IH MEMXIY
rugposaexTpperanunamy, Cpeacrsa ces-
30 MOTYT BKJIwouaTh B celf BHYTpeHHHe
tesedpornl Ha T'3C, cneunaibHble Tene-
(GOHHBIE JHHHH MeXI1Y THAPO3JEKTpO-
CTAHUMAMH, BEICOKOYACTOTHRIE KAaHAaMbI
CPA3H W B HEeKOTOpHX c¢aydasX pa-
aHo. Ecan pO3MOMHOCTH CBA3H OrpaHH-
yersl, T0 'IC moxer paGoraTh YAOBJe-
TEBOPHTEJNLHO, HO YyMpaBienie ew Oymer
onpaHuueHo.

HenoctaTouHas CBS3b  NPHBOIHT
K ToMy, uTo BhlpaGotannas na '2C
3JCKTPO3HEpria He BMNOJdHE NOPaBHJAbHO

pacnpefeisercs B ofweM rpadHke Ha-
rpy3kH sSHeprocHcTemsl, Xopollo opra-
HH30BAHHAS CBN3b MO3BOJAET CHAEAATb
F'3C meorpemAeMoil uACTbIO 3IHEPrOCH-
CTEMBEIL.

Becoma meaateasno, utobW B npo-
necce sxcnayarauud I'2C HMen Mecto
HHACEHEPHLH KOHTPGWb  OpraHH3alHHd
SKCMNJAYaTAlUHH BO BCEX 3BeHbAX ee palbo-
tel. Ha Maaux ['3C 3710T KOHTpOJB MO-
HET OCYUIECTBJAATLCA ONHHM HeJOBEKOM,
Ha KPYNHe!X o0LeKTaxX [poMxHa ObThb
npeaycMOTpeHa  cneunanbHas <aymba.

Jns yeranopok MouwHocTsio 100 THC.
KT [I0JIKHA 3aTPAYHBATHECA 3HAYHTENL-
Hasl cyMMa Ha THAPOJOTHUECKHE NPOrHo-
3bl; He MeHee ABYX HWHAKEHepOB AOJHKHLI
3aHHMATbCA STHM BonpocoM. Huxenep-
nas caywba 'DC nonmkna pacnonarars
BCeMH HeoOXOAHMbIMH npHOOpaM# Aad
TIPOH3BOACTBA HM3MepeHHH: ocCLHAJOrpa-
hamy, cueTUHKaMH BblpaGOTKH, YacTo-
TOMEPaMH H T. IL

ITpH naanHpoBaHHH pexHMa paGoTH
['2C nepcoman po/uKeH pacnoJarathb
BCEMH HeoOXOoAMMBIME TAPHPOBOUHEIM
AaHHEIMH o TYypOHHAM H TeHepaTopam.
Henuranusg TypOHHEL [0JMHE OXBATH-
BAThH BCE CITHPI:-IT}IE -HHH']EBJ'lHIﬂU.EEI'D all= .
napata 1 JOAXKHE MNPOBOAHTLCH TIPH
BCEX CKOPOCTHbLIX (PeMHMax, KOTOpHIC
MOTYT BCTPETHTLCH B SKCMAYVATALHH.
B npotumRHOM caydae, ecnH JAeHCTBYIO-
KK Hanop Gyaer cTAXYaThCA OT Hamo-
pa B nepHon HcnuTauuil, Gyner TpyAHO
HCMCVIL30BATE TYPOHHH Kak H3MepHTeJb
pacxoaa. Jlyylle Bcero NpoH3BECTH Ta-
PHPOBKY TYPOHHE B Nnpotecce NpHEMHBIX
HenbiTauuil, HMenwranma — reseparopa
NpOBOAATCH Ha BCe HATPY3KH. [locae
MPOBEAEHHA NOJHLIX HCNHTAHHA THApPO-
arperata Moryr ObiThb NOCTPOEHBI 3KC-
IYATALKHOHHEIE XAPAKTEPHCTHKH, NMOKa-
saHHbie Ha puc, 130. Oun o6w9HO cTpO-
Atca Ha nepHoa 1—2 aer. OnHoBpemen-
HO ¢ HCOHITAHHAMH TYpPOHH NpOBOASATCH
HCMBITAHHA PETyJATOpa Ha BpPeMEeHHYI0
H CCTATOYHYH0 HeépaBHOMEPHOCTh H 4YB-
CTBHTEJbHOCTD.,

Bamubum (hakTopoM B OpPranHsallH
skcnnyatanud I'9C sasagerca noayue-
HHE NPOTHO30B CTOKA # BHIPalGOTKH a/eK-
TposHeprud, Jlas stolt uenu tpebyercs
HAJAHYHe JOMIeMepHbX cTadHuui B Oac-
ceilHe peKu BbIlUE TJOTHHHE H paja CH-
ppomerpHyeckdx mnocros. Ilpu nposeje-
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Pae. 130. Dxenayaraunonnsie kpusuie gas 1'3C smownoctsio 160 twe, xem
{pacxoan — B grymdfcex, ypoBHd — B (yTax)

HAH oTHX HaGmonennit JonxHa OHITh
nposeleHa TWlATeAbHAad  KoonepauHs
'PC ¢ COOTBETCTBYIOLIHMH OpraHuaa-
uaMu. Heobxoauma ycranoska aonod-
HHTEJBHEIX MNOCTOB [AJA pPETHCTpPaLHH
NOANOPHLEIX YypoBHell, B oOCOGEHHOCTH
B 30HaX, Ilé BO3MOMKHO NOATONJEHHE.
3TH NocTH NOME3Ho VCTAHOBHTH 3a 1—
2 roaa N0 HanoaHeHHA ROJOXpaHHAHILA,
c TeM uToOB MOmHO OBLJIO NOAYYHTH
OLUEHKY BAHAHHA noanopa.
Ilenecoobpasno ofecneydTsh CHEMKY
MmonepeyHuX CceueHHil BCOIOXpaHHaRIlLa,
NPHYPOYHB OCHOBHBIE CTBOPH K MOCTO-
BBEIM I'IEPEJ{EH.'I,HH HAH KakMM-IHGD no-
CTOAHHHM mnpeameram Ha  Oeperax,
¢ TeM uToOH MOMHO OLIIO BECTH pery-
AfpHBle HabAOAEHHA 3a 3aW/IEHHEM BO-
noxpaHnanma. Hoaxua 6uiTh obecneye-
Ha CHCTEMA H3MEpHTeled  ypoBHEH
B BepXHeM H HHXHeM Obedax c asTo-
Mmarudueckofi nepemavell 3andcefl Ha
I'3C. Tpu samepax ypoeHeli Ha Goak-
IIHX BOAHBLIX NPOCTPAHCTBAX XenaTelb-
HO HMeTs B 30He HalmwoaeHui ¢umorep

AAA 3aNHCH HANPABJACHHA H CHALI BETpa.
Aas cuens  KpPYNHHX  BOAOXPaHHAHLL
npH GoaplwoM ofbeme HenapeHHsa AoNX-
Hel ObITh NPEAYCMOTPEHBl HCMAPHTENb-
Hblg CTAHLHH.

Ouens BamuHo obecneyHTL peryasp-
HYIO eXeqacHYIo 3aNHCh BCEX MOKasaHui
HIMEPHTENbHLIX NPHOOPOB B TeYeHnHe Cy-
TOK B ocolyio BejoMocTs. B 3THX Beno-
MOCTAX JOAMHE (PUKCHPOBATHLCA BCe Ha-
pylueHHs HopMaaenoil paGota [3C aas
NPHHATHA cBoeBpeMeHHuIX Mep. Iloues-
HO COCTaBAATL HTOrOBYH CBGAKY 3a
Heleai0, B KOTOpPOH MOryT ObiThb Ye€TKo
npociemens Bce ocofennoctin paGoTu
I'2C 3a stor nepnoa. Herotopuie nan-
HHE, HMEIOUHe 3HaYeHHe 11 YCTaHoR-
nenns pexnma paGorm [AC, nepena-
IOTCA B UEHTPaAbHOe AHCHeTYepCKoe
ynpasJenne.

B aonoJHeHHe K CYTOUHLIM BeLoMo-
CTAM HeXYpHBIR nepcoran MOJMEH ne-
nejlaBaTh PeryifpHble OTYETH O NEpHC-
AHUECKHX ocMoTpax obllero COCTOAHHA
FHAPO3JAEKTPOCTAHIHK. I1H  OCMOTPUI
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ocoeHHO BaMHH B TeX CAy4adAx, Kor-
na HaGmoJawTCA OCAlKH COOPYMKEHHH,
thuabTpaund, onoasanue OGeperos, npo-
MOHHEI H T. . Peryaspuele oT4er #B-
AAIOTCA OCHOBAHHEM [/ CBOEBPEMEH-
HEIX PEMOHTHHIX MEpOnpHATHH,

29. AKCIVI¥YATAUHA OBOPYINOBAHHA

[lpa skcnayarauuneit oSopyroBaHus
MOHMMAKTCA HAA30p H yX0[ 3a maln-
HAMH H MeXaHH3IMaMH H NOLIEpXKaHHe
HX B HOPMAaJIbHOM 3KCNAYaTalHOHHOM
cocroannn., Hcenoas3opanuwe ruapoarpe-
raToB KaK SHepronpoH3BoAfKX eaH-
HHIL pacCMaTpHBAaeTCA B pa3iene jaHc-
NEeTYEPCKOro PeryJHpoBaHHA H NJaany-
poBaHuA BulpaGoTku cranuun, Ilepconan
TYPOHMHHOrO 1EXa H SJeKTpouexa CAeaHT
3a cmaskofi oCGopyloBaHHs, TeMmnepa-
TYpoll B ONOPHBIX YacTAX, TeMnepary-
paMH  reHeparopa, TpaHcdhopMaropa
H oxJaaxpawoed Boawl H  Habmopaer
3a TeM, uto6W Bce oGopyloBanHe pa-
Gorano s OGesonacHuX ycaosuax. [le-
AHypHHE cooblialT aHcneTdyepy Heol-
XO/IHMble JaHHBE O COCTOSHUH o6Gopy-
NOBaHHsA, NOAHHMAIT H OMYCKAalOT 3a-
TBOPH  FHAPOCOOPYMEHHH H  BeayT
HabMwoiedHa 3a YPOBHEM BOIB MO
o6 ULHM PYKOBOLCTBOM HHMKEHEPOB
[AC. Hemypuuit nepcoHan AOAMKeH
ObiTh CHaGMKEH MOJAPCOHLIMH aBapuinb-
MH HMHCTPYKUMAMH Ha caydail Koport-
KHX 3aMEIKAHHH, NOXKapos, BHE3ANHLIX
NaBoAKOB, TpaBM nepcoHasa. 3Ty Mu-
CTPVKIUHH M0JAXKHE pa3bACHATE 3ajaul,
CTORUIHE nepel (LPCOHANOM MO JHKBH-
NAUHH aBapHy B caMOM Hayane ee BO3-
HHKHOBEHAA He3aBHCHMO OT TOTD, MO-
ryT Ji OblTh 06 3TOM NOCTaBJdeHHl B H3-
BECTHOCTD  BHILUIECTOALUME HHCTAHIHH
HJIH HET.

JlemypHblil HavanbHHK CMEHH J0.1-
MEH pacnoNaraTh He TOJALKO COJHAHOH
NOATOTOBKOH  H IKCMAYATAUHOHHBIM
ONBLITOM, NOAPOGHBIM 3HAHHEM rHApas-
JHYECKOr0 H 3sJeKkTpHyeckoro obopyio-
BAHHA, HO TAKiKe 3HaTk SKCIAyaTaus-
OHHBI€ YCJOBHA CHCTCMbl, YacThio KOTO-
poit apadetcs soxcnayvatnpyemas [2C.

JlexypHHA nepcoHan JOAMeH npo-
XOAMTL  PEryAspHYI0 TPeHHPOBKY no
JAMKBHIAUHH  aBapuiiHBX  COCTOAHMIL,
¢ TeM urtolsl He [AONVCKAThL OTKJAOue-
HuA ofopyaopauna. Kamiomy gemyp-
HOMY JOJ#HBL OLITh BpyueHsl moApoG-
Hoe onucanwe weelt I'9C, Heobxoau-
g B I Epurep w Ox. J. Jdxectun

MBle HEePTEeRH, & TaKKe HHCTPYKUHH
Mo SKCNAYATAUHH COeUHAILHEIX BHIOB
oGopyAOBAHHA HE3ABHCHMO OT TOro, Ka-
KOBLI HenocpeacTBeHHbe OO6A3aHHOCTH
3TOFO AeMypHOro, ¢ TeM 4ToOm OH MOI
B HANPAMKEHHEIT MOMEHT BHNOJHATE JII0-
Oule 3agaun. OueHb noae3Hw AJA mpo-
BEPKH H NOArOTOBJAEHHOCTH MepcoHana
BHE3aNHLIE  HMHCTEKTOPCKHe  Haesjl.
Jdna noeunlweHHs  KBadanHKAUHM  Je-
RYPHOrO nepcoHana HeoOGXOAMMO LUH-
POKO NMPAKTHKOBATL BHE3AL Ha ApPYrHe
'2C sHeprocHcTeMB 1JA 3HAKOMCTBA
¢ ofopyAoBaHHEM H JIOABMH Ha APYTHX
oO0bekTax. Chaeayer obecneynTs mnepco-
HaJ HeOOXOMHMBIMH TEXHHUBCKHMH HYpP-
HaJaMH H MO BO3MOMHOCTH OpraHH3o-
BLIBAThL CMElNHadbible KYpChl MO NOBH-
IeHHI0O KBAJHDHKALHN.

Bece pacnopsends mno pacnpeaene-
HHIO HATPY30K MEXIYy arperataMs M
JHHHAMH nepejaay MNpPOH3BOAATCA  H3
LEeHTPANLHOR  AMCTEeTYepCKod, OTTYAa
Me nonydaercs paspellleHHe Ha MycK K
OCTAHOBKY arperatos, BBIBO1 HX B pe-
MOHT H T. n. Jlucneruep noaxeH Haxo-
OHTLCH HA AHCMETYEPCKOM NYHKTE emxe-
MHHYTHO, pabotaa no 8 «. [lucmeruep
NosyuaeT Yacosble HJH MOJYYacoBble
CBEJEHHS OT BCeX NeMYPHLIX CHCTEMH,
¢ TeM uToOB HMETh MNOJAHYI0 KapTHHY
pabotel BeeX '3C u JuHmil nepeaad.

Jas 3aumHTH CHCTéMB B FpPO30OBHE
NepHOAN NpPHMEHAJAch TNPAKTHKA pas-
LeNATh CHCTEMY HA HECKOABKO Camo-
CTOATENLHO paloTAlIWNX CeKuuil, C TeM
yToObl YMEHBIUHTL BJAHAHHE NopaxKe-
HHS JHHHA nepexauy wmoanueR. B no-
caeayiomeM, < BBEeIeHHEM <COOTBET-
CTEYIOUEH 3alWHTH # OblcTpoaefcTBYIO-
HX PeryAsaTOpoB HaJ0GHOCTE B STOM
oTnana, XOTA MHOTHE CHCTEMBI [0 CHX
nop HMewT Goaswofi Bpallamoulnics
peseps, ¢ TeM uTofbl Ha cay4ai jaene-
HHA CHCTEMb! Ka#1asd ee 4acTb MOoraa
HECTH CBOK Harpysky.

B nononHeHHe K HHCTPYKUHAM 0O
poccTaHosdaennio pabotel F'3C  npexyp-
HBI HHMEHeD [JOJMEeH pacnojarate pe-
KOMEHIAaUHAMH N0 NpeaynpexieHH
oGeCTOUHBAHHA COCENHHX AHHHH B Obi-
CTPOll MOCTAHOBKE HX MO HanpAKeHHe
nocAe ARAPHH, He JOMHAAACH pacnops-
MEHHA LEHTPaABHOTO AHCHETUEpa.

BecbMma xenateasHo, 4ToOW  AHC-
ner{ep NOAroTapAHBaA rpadHKH Ha-
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rpyaok 3aGnarospemenno. [lpu stom
nomwHe OEITE yuTeHW noTpebHas Ha-
rpy3ka B TeYeHHe [HA, OXHAACMBIE
VCAOBHA MOTOAL W MpeanoaaraeMblid pe-
HKHM OCHOBHEIX mnorpeGureneil. [lpexne
BCEro MpH cocTaBieHHH rpaduka Ha-
rPY3KH Ha CAeAyIOWHA AeHb JOJKHB
ObiTe YYTEHBl pEMHM pEKH H ee Boj-
HOCTL, TAK uTOGH BCA BO3IMOXKHAf
sHeprus  Oblna HCNMOJb30OBaHa, a
OCTANbLHAA YacThk HATPY3KH nepejaHa
TENJOBLIM CTaHIMAM, MejateabHo 5TH
naansl #Metk K 15 4 npefwecrsyioule-
ro aus., PaxTHYECKAs HAIPY3Ka HA AeK-
TPOCTAHLUHAX MOMKET H3IMEHHTLCHA; NpH
sToM H30HTOYHAA HArpyska pacnpene-
JAETCA MEXAY 3MNEKTPOCTAHIHAMH CH-
¢Tembl. Cyumectayer o6biuHas NpPakTHKa
ofecreveinds BpaulalolleTocA pesepaa,
pPABHOTO MOIWMHOCTH Hanboaee KpynHoro
arperara, KOTOpHIil MoxeT BuifiTH H3
cTpod. JKeaatenbHO STOT BpallawolLHA-
CA peaepB pasfelHTh MEXAY 3JAeMeH-
TAMH CHCTEMEL,

Oanoft #3 OCHOBHLIX 3ajady SHEpro-
CHCTeMBl SBAfeTCs BuipaloTKa 3JeK-
TPHUECKOTO TOXKa ¢ MNOCTOAHHOH uacTo-
T0ii B TeuenHe cytok. [logyckawTca
peckMa He(oabluHe KojgebaHusg B TY
HAH ApYyrytlo ctopony. B Teuenme nus
AHCTIETHEp Onpeéaenser, B Kakod nepH-
OJl Kakasi SJeKTpPOCT2HUHA HeceT OT-
BETCTEEHHOCTL 33 MNOAICPHAHHE HACTO-
Thl. [IpH CAOMHEIX CHCTEMax C pasBer-
BAEHHBIMH JHHHAMH CBA3IH J0JMEH OITh
cfenan noaApoOHBI aHANH3 YCAOBHH NO-
CTOAHCTBA HACTOTH B CcHCTeme. B xaue-
CTBe MEPONPHATHH MOryT CAYAMHTH CTa-
OHAHZALUNA  PEryJasaTOPOM HOPMAJLHOH
CKOpOCTH Bpallelds arperartos, GuicTpoe
BBeleHne B JAciicTede BpawlalolLerocH
pesepea H pacnpeiaefeHHe Harpy3xH
MEM Y arperartamit Takum oGpazom, uTO-
01 BO3HHKAWIEe NMOBLILEHHE HJAH TIOHH-
MEHHe HArpy3Ku pacnpegejsjocs no-
POBHY MemAY HCEMH arperatam.

IMpoaoAKHTEABAOCTE HH3HA H  Ka-
yecTe0 paloThl 0GOPYIOBAHMA 3aBHCHT
OT KauecTBa CMAa3KH BCeX H3HALIKHBAK-
muxcA nopepxHoctedi . Bonpoc cMma3sku
OUEHb CNOKEH H JodmeH OBITH ChHewH-
albHO PacCMOTpPEH B MPOEKTe H MjaaHe
SKCOAyaTauun, < TeM MTOOL COOTBET-
CTBYIONIHA cMa3ounbll MaTepHaa nocty-
najd HYXHOr0 KayecTBa H B HeoOGXo1H-
MOM  Koawuectse, [lpH TilaTeanbHoi

cMaske TYPOHHBI MOTYT MJIHTENABHO pa-
Gotate Gea naGmoaenui, B npoexre typ-
OHHBl JONKHE OBTH NpPEeAYCMOTPEHH
yeTpoiicTea, ofecneuHBalollHe MoABOA
CMA30YHBEIX MATEPHAJNOBR H3 Kakoro-HH-
Gyab  UeHTpanbHOro  nydkra. [lpw
AJHHHBIX JHHHAX CMAa3kH HeoOX0LHMO
npeaycMaTpuBaTh CAMOCTOATENALHEIE
cmasoynsie orsepeTHs.. OueHs yaoGubl
CMa3oyHHE YCTAHOBKHM BHICOKOro nap-
JEeHHA.

Mz paGoyux saemeHToR TYpPGHHB
AoNxHELE OeTE Oco0eHHO nOjABEpKEeHH
HAA30py  HanpaBAfiOlHE  JIONATKH,
¢ Tem vyroOw npeaynpennTb HCTHpa-
HHe HX oceii W H3HOC HaHocam#. Lleae-
coofpa3dio  BECTH CNEUHAJbLHBIH  y4eT
npouecca CMa3KH ¢  pernctpauued
B JYpPHaJe KauecTBa CMAa3ouHOrO Ma-
TEpHAJAa H ero xKojaumuecrea. JLO/EKHBI
BECTHCh HAGJIOfleHHs 3a TeMMepaTtypoi
onopHulX Hactefl. Ecam npumensercs
BOAAHOE OXJaxpeHHe A8 macna, He-
oOX0AHMO KOHTPOJHPOBATE PACXO] BO-
apl. CMeHY Macaa KenaTeNbHo INpoH3-
BOANThL OAHMH pa3s a roa. Ecam g ychosn-
#X CYPOBOTO KAHMATa NPHMEHSETCA TONb-
KO OAHO MacJo AN 3HUMH H JeTa, To
AMegatesbHo BLRGpaTh Takoe, KoTopoe
HMEeT MHHAMAJAbLHOE KoJebawne BRIKO-
CTH € H3MeHeHHeMm Temmeparypu. Ilepn-
OAMYECKH  OCMATPHBAETCA  MAac/AHbIA
pesepeyap. OGBYHO 108 BCEX 3JEMEH-
TOB TYPOHHB NMPHMEHAETCA OJHO MHHE-
pajibHOe BHICOKOKAYECTBEHHOE  Macio
CpeHero yaeaLHoro Beca €o crasaaprt-
Hoil BaaxkocThio mpu 20°C. XopouuM
NpHeMoM NOAAEPHKAHKA JONKHOTO Kave-
CTBa Macja sBAAETCA cHcrema obBoa-
HHX TpyG, pabotawiuas Ha UWEHTPO-
fexxnod annapare. [ne Takas cHcrema
HEBO3MOMXKHA, HeoOXO0AHMO MNPOBEPATH
kawecTBO Macaa  emeroano. ¢ Ilepen
(PUALTPUBAHHEM MACAO N0JMKHO OTCTAH-
pathe B TeyeHue 10 ameR anA ocax-
NeHHA MEeXaHHYeCKHX npumeceii. He cae-
aAveT JOnycKaTh B cTapoe macio aoba-
rOoK Homoro Goaswme 0% Bo nalemaHue
BCTIEHHBAHHA,

leHepaTopW A0JMHB TNPOTHPATHCH
peryiapHo. 3710 OTHOCHTeA ocobeHHo
K reHepatopam, patoraiouuM He Ha
aaMKHYTON cHcTeme BentTHasund. [as
OYMHCTKH NPUMEHAIOTCA pa3iHyHBE Me-
ToAb;, OGLIMHO YA0OHO HCMOJALIOBATH
CTPYID BO3JAYXa MJH MOILHOE OTCachl-

T T T T e
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sanHe. Boagyiunasa <Tpyd A0amHa ObITh
CyXofi M BHIXOAHTH He NOA OuYeRb G0Jb-
wHM AasiaedueM. JlocTynHule wacTH
oGrupalorca  Tpankamu, Ocoboe BHH-
MaHue goaxno OuThE ofpalledo Ha To,
yTolBl Macao He nonado Ha oOMOTKY
redepatopa. Macjao He TOJLKO NOBpeXK-
JaeT H30J91HI0, HO W cnocoBCTBYET Ha-
KOMJIEHHIO NBIAH, KOTOpas 3aTsepiesaer
H MOMeT BLI3BATH HE3aAMeTHOe pa3py-
wenne H3oasunun, OOMOTKa reHeparopa
PErVJISpHO TNpPOBEpPAETCA MEroMMeTpPOM.

Peryastop COCTOHNT M3 O4YeHb TOH-
KuX peranefl, TpyOOK H KpaHoB; BHXOI
H3 CTPOA OAHOrO H3 3/EMEHTOB MpPHBO-
AMT K HenpapujbHoft paGoTe peryasarto-
pa. Hu oaun H3 saementos obopyno-
panus [2C we noapepiKen Tak BJAHS-
HHIO TMEA® W TPA3H H HEJO0CTaTOYHOMH
cmaskl, kKak peryastop. [Ilonaaasne
MBJIHHKH Ha MaaTHHK peryjisatopa yme
NPHBOJAKT K ero HenpasuibHO# paGoTe,
[MosToMy BCE YACTH PeryjATopa AOJKHH
eXeJHEBHO  NPOTHPATLCA  TPANKaMH.
Ias peryaatopa meaarteqbHo Oparth
Mac/lo € HECKOJBKO MNOHHMEHHOH BA3-

KOCTBIO. YCTAHABAHBAETCA  THIATENb-
HBll HAA30p 3a CMA304HBIM HacoCOM M
causoM Mmacaga. HeoO6xoauMo HMETb

B BHAY, 4TO TWATeALHO CMOHTHPOBAH-
HLill H NPaBHALHO CMa3aHHBIE peryas-
Top MoMer paGorate oyeHb fodaro Ges
pemonra. [lis Hanzopa 3a peryjaropoM
HeoGXO0AHMO HCNONL30BATH NOATOTOB-
JeHHOro - COTPYJAHHKa, 3HAKOMOro <o
C¢A0KHOI CXeMoll peryasTopa.

30. CONEPXAHHE 30AHHA
H OBOPYLOBAHHA

Conepauue saannii u obopyaosa-
HHA A0AMHO OwlTh OpranH3oBaHo M0
peoaa [OC B 3kcnJyaTauHio M JAOAH-
HO MPOBOAHTBLCA HA BHICOKOM YPOBHE.
[lnoxoe cogepmanue BCero Xo3AACTRA
[3C oanauaer NAOXYK SKCHAYaTaUHIo,
MoKHO CHMHTATL, 4TO THAPOSJIEKTPO-
CTaHlUHA, cojdepiKallascs B HYHCTOTE H
nopsiike, ABAFETCA HAJeXKHOW W B pa-
Gore.

Hauayummee obecneuenue XOpOWEro
cogepmanna [2C nocruraerca pery-
JAspuoii nposepkod. B  nonoasenne
K Mposepke, TMNPOBOAHMON JEHKYDPHHIM
nepcoHanoM, NOJKHB GHTH OpraHH3o-
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BaHkl MHCMeKTOpcKHe o6Xoaw € COOT-
BETCTBYIOLLEH perHcTpauHeli Boex same-
yeHHEIX Henodazoxk., [lo kpafined wmepe
OAHH pa3l B TOA A0AMKeH ObITL NpoBeaeH
NOJAHBIH HHCOEKTOPCKHA  OCMOTP BCeH
I'SC, npeumylllecTBeHHO B NEpHOIL JeT-
HeHl MemeHH, KOrfa MOXHDO OCTaHaB/IM-
Bare TypOuuul, TIpu 3THX ocmoTpax
ocoGoe BHHMAaHHe AoAXHO OuTe ofpa-
Wero Ha (uabTpanHio 8 o6XoM Coopy-
MEeHuii, paspylleHHe MaTepHanoB Co-
opyMendit H Jo/Ken OwiTh NpoBepeH
yposens obGeayxusanna [IC.

Ocofoe BHUMaHHE JONXKHO yje-
AATBCA TUlaTeAbHOMY HaA3o0py 3a Typ-
Gutiamy. Chemaver peryasapHo no BHO-
pomerpy nposepaTh BuGpaunio TypOH-
Hbl. JTH H3MEpPeHHA AAI0T BOIMOKHOCTD
CBOEBPEMEHHO NOAMETHTh BO3HHKAaOUINE
napymenis B paGore TypOunn. Ha
Kamavio TypOHHY 3ano/HAeTcs CrhelH-
ansHa® ydeTHaa Kaprtouka. Ilpu paGo-
Te B TYPOHHHOR lwaxTe J0KHO OBITH
ofpaimeso BHHMaHHe Ha CO3JaHHE YyC-
JceHil aaa paGoTel B Hell NepcoHasan.
B renayio noroay HymHO obecnevudTb
noaauy cBexero Bo3gyxa, a B Xo0J0A-
HYIO CAeAyerT OCYIIecTBIAATh NOJ0rpes
poajiyXa. JIpm NpPOH3IBUACTBE CBAPKH
B axTe HeoOXxoauMo ofecneddBarh TiHA-
TEALHYIO BCHTHAAWHI. Becs HHCTPYMEHT
Aoaxen pafoTate Ha o HanpAMXeHHH
32 a.

[Meproauueckut ocMoTp TYPOHHEl H
ee palounx uactefi momer ObiTh MNpPO-
BEAeH N0 CAeayouleH cxeme;

a) llpoussoaurcs oOuHCTKA BOAHOTO
TpakTa oOT Jieca, KaMHeli W copa; BHY-
TPEHHAS NOBEPXHOCTh CNHPANH H APYTHE
aJeMEHTH MPOTOMHOR HacTH OYALLAKTCH
OT OTAOMeHHN kedesobGaxrepuit. Ha
oanoit T'3C momHocTso 40 THC. K8T NO-
TEPH MOILHOCTH cHUMaaucL Ha 700 xer
TOJLKO OT OYHCTKH TNOBEpXHOCTel Me-
TAJAHUECKHMH cKpeGKaMi,

6) TmateasHo OCMaTpHBAWOTCH J0-
natkn palouero KoJeca H Hanpasisio-
Ilero annapata M MnNpoBepsaercs Ha -
yHe H3HOCa OT KaBHTALHH W HaHOCOB.
Ocofo  TwaTenbHO  OCMATPHBAMOTCA
ONMOPHEIEC KOJbLA, KPOMKHM JONATOK W'
ONOpHBE “aCTH JONATOK HanpapJifio-
mero annapara. Ilpom3asoasaTcs cmaiska
uand # BTYJOK HanNpasadAioOLHX Jona-
ToK H HabalonedHe 33 BBHIXOAOM MacJia
H3 BEPXHETO H HHMHETD YNJOTHEHH.



132 SKCIIJIYATALMA THAPO3JEKTPOCTAHLHA

|ra 1]

B) [lpoBepsercs npoyHocTs  BCeX
MNOABHAHBIX 3JE€MEHTOB TYpOHHHE, KOH-
TPOAHPYIOTCA 3230PEI B HANPABASAWIIHX
MOAMHIHHKAX POTOpPA.

r) IlponapoauTCA KOHTPOTL YTEUKH
BOAL NpPH 3aKpHTOM HanpasaniolleM
anmapaTte; ecaH KakHe-AHGO JAonaTKu He
B TopaAake, HeobGXOAMMO HX 3aMEHNTD.
[Tposepaorca 3a30ps NpH  3AKPLITHIX
Aonatkax H OTKPHITHE HanpasJsioWero
annapara. :

a) Konrpoamupyercs  ApeHamubli
Kaanad.

e) Ilocne oxkoHYaHHA OCMOTpa BCe
JIOKH JJOTHO 3aKpHBalOTCA.

B nocaenuue roaw Ha muornx [3C
HaGaonawTcs 3HAYHTEAbHBIE KaBHTa-
nqHonHule ApaeHus. IlosTomy c nepso-
ro e BpeMeHH 3IKCNAyatauun HeoOXo-
AHMO HalaiHTh PperyiasapHblii KOHTpONb
3a COCTOsIHHEM ToBepxHocTH palounx
oprafios TvpGuup. OO6uyHO Hanbonbllee
pPa3BUTHE KABHTAUHOHHBIX SBJAEHHH HAa-
6Al01aeTCA B NMEPHO] MeMEeHH, a Takke
npn Goaswnx narpysxax typfinn. Heob-
XOIHM peryaapHutii Hagsop 3a npouec-
COM KaBHTaUHW4 H OCYIIECTBAEHHE Ppe-
MOHTHEIX MEpPONPHATHA, He JOmycKas
PA3BHTHA ONAcHHX paspylleHuil.

B GoabWHHCTBE CAY4aeB HaHAYH-
UM <noco0oM BOCCTaHOBJAEHHA MO-
BpeXKIAEHHLIX fAeTanell ABAAETCA SJeK-
Tpoceapka. Ilna HebGonwswWwHX pa3jwena-
HiHil rayGusoil 6—I12 MM  HanayuHM
npHeMOM  ABJAAETCA  HCMNOJAL3OBaHHE
3JAEKTPOAOB M3 HepKaBewlled cTaau
(18% =xpoma n 8% mHukeas). Ilpn
cCBapKe HeobGXOAHMO CJEIAHTL 3a TeM,
yroGul He OBJAC MECTHOrO neperpepa.
3apapeHHble MOBEPXHOCTH  3ayHuiawT
H 3arjJamusalor Tak, u4roOW He aony-
CTHTE o00pa3zopaHHd  BBICTYNOB, KOTO-
phle CaMH MOTyT fABHTBCA HCTOYHHKOM
kaputauny, Hepaasewumas craib 100K-
Ha coacpmxars He OGoaee 0,07% yr-
nepoaa. Ilpu rayGokHX TNOBpeXJAeHHAX
3apapKy uenecoolpasno NPOHIBOINTE
OBYMA 3JEKTPOAaMH H3 Majoyriaepou-
cTofi CcTaaM, 3aTeM XPOMHCTOH CTaljibio
(18% xpoma) M 3aBepwaTh BCC 3JEK-
TponaMH M3 HEpKaBelouwed cTanH yKa-
3aHHOTO BHIWe cocTasa. Taxol npuem
CHHMAET CTOHMOCTH cBapkm u obecne-
yHBaeT Xopollee cuenjeHHe co CBapH-
BaeMOi MNOBEPXHOCTHIO.

Hekotopuie paGoune Kojaeca ¢ ycne-

XOM BOCCTAHABJHBAJHCL NYTEM HakKia-
AOK H3 HepmaBewlled <TaadH Ha no-
BpeaCHHBe MecTa. Jlpyrue npHeMbl
3aUIMThEl, KakK, HanpHMep, Hakaiaaka
GPOH3OBLIX W MeAHHX NJACTHH, MeTaj-
JAH3aIlHA  NOBEPXHOCTEH, MOKPEITHE pe-
3HHO# H T. M., HCNOJAB3YIOTCA C MNepe-
MEHHBIM yenexosm., Of6ine MeToasl 3allH-
THl § BOCCTAHOBJAEHHH He paipaloTaHbl
M AAA Kamaoro ciayyas cneuHdHYHEL

¥Xox 3a reHeparopoM  BKAIOMAeT
B cefA NMPOBEPKY KauyecTsBa HIOIAUHH,
PErYAAPHYIO OKpPackKy H OUYHCTKY no-
pepxiocredl. [lpomepsioTes  NMJAOTHOCTD
GOATOBHX COeJAHHEHHA H Kpenjiexne
nomocos K oGoay portopa. Peryaapuo
KOHTPOJAHPYIOTCH SJACKTPHUECKHe COelH-
wenus, IlposepsioTes 3a30pel  MexAY
pPOTOPOM M CTATOPOM B YeThHpPex MnoJo-
MEHHAX,

Kourpons peryaaTopa 3akimdaer-
Cfl B TUIaTeNLHOW NpOBEpPKEe BCEX ero
NBHKYILHXCH AeTanen.

Oanoii H3 BamHeflIHX 3a1a4 3IKC-
nayaTauHd  ABJAAETCA  MOjiepmanne
B YHCTOM COCTOAHHH COpPOYAEpHHBAO-
wux pewerok. Hapymwenne HOpMa/b-
Hofi paGoTel BOAONPHEMHBLIX OTBEPCTHH
HMEJ0 MEecTO BCAeNCTBHe 3a0HBKH pelie-
TOK JHCTLAMH, COPOM, ABLAOM # LIYFOM.

Jlan npeaynpexieHHda nepcoHana
0 MOABJAEHHH JAOHHOTO JbJa HAH LWYTH
mepel pelleTEaMH J0JAMHEL OLITh ony-
leHB TepMOMETPEl H HHAMKATOpH 06-
pasosauust wyra. OGorpes pelleTox
JOJKEeH HAXOAHTBCA B TNOAHOH TOTOB-
HOCTH B TeueHHe Beelt 3umul. Ha muo-
raX T2C CMOHTHpPOBAHLI  peIleTKH
¢ MexaHHyeckod ouHcTkofl. OOnuHHE
THNL COPOOYHCTHBIX MAMIHH NPHrOAHE
ANS MeAKoro copa, Ha THAPOCTAHUHAX
#e, Ha KOTOpHX Hab/I0AalOTCH KapuH,
Gpesia W ApYroil KpynHblii cop, A0JAKHE
GuITh CMOHTHPOBaHH rpefdepnue Kpa-
Hbl, 3acopeHHe peleTox Bu3blBacT 6H01b-
Wy NOTEpK) Hanopa, n MOTOMY opra-
Hu3auna  HabaoaeHHA 3a  WHCTOTORH
pelleToK BecbMa oTsercTBeHHa. [tlaa 3a-
IHTE OT cOpa M Abja B npouecce sKkc-
NAyaTallHd MOHTHPYIOTCA NJaByuue 3a-
NaHy PasdHYHBIX KOHCTPYKWHH.

Ocob6uift yxo1 aonmen Gurte 3a Ge-
TOHHBIMH COOPYXKEHHAMH B MECTHOCTAX,
rne HaGa03a10TCA YACTHIE CMBHB 3aMep-
3aHHA W orraHeannsa, Paspywenne mno-
BEPXHOCTEl HMMEeT MecTo NpH MOpH-
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crom OGeroHe HaH Ooabuwom CcofepKa-
HHH BOAHW B Hem, Kamjlasd NJOCKOCTh
GeTOHHOro  MAacCCHBA, NOJABEprKeHHaA
NeAcTBHI0  aTtMoCdepHEIX  Npoueccos,
noaxHa OHTh BHINOJHCOHA C YKAOHOM HE
smenee 1:60 1 orBogOM BOALI 8 ApeHHI.
Hi B KoeM ciayuae Heab3d JoONycKaTb
jacTaHBaHMA BOOLM HA TOPH3OHTANB-
HHIX MOBEpPXHOCTAX OeTOHA M CTEKaHHA
CTpYEK BOAB 1O BEPTHKaABHHM mNO-
sepxnoctam. He caeayer Jjonyckarth
HAXOMAeHHA Ha GeTOHHBIX NOBEpPXHO-
CTAX  BASrONOrAOULAIOUIHX NPEeIMeTon.
Bce TpewMHE A0MMKHB CBOEBPEMEHHO
TOPKPETHPOBATLECH M NOKPLIBATHCA Ka-
kuM-21H00 rubxHM noKpeiTHeM. Tilatedsb-
HO 06CcAeaVeTcA COCTOAHHE IWIBOB pacilH-

penusi. Ilpn pemonte mnoBepxHocTeH
HeoGXoauMo  ofbecneudTs  XOpouwyio
CcBA3k HOporo O0EToHA CO  CTapbiM.

[IpH RPYNHLIX NOBPEAKAEHHAX YHIALbI-
BAKOTCH TOACThie OETOHHBIE CJOH, HHOTAA
APMHPOBAHHBIE.

Ilns OKpacKH MEeTaJJHYeCKHX KOH-
CTPYKUHI JAyulle BCEro HCNOAL3OBATE
KPacKy € aJiOMHHHEBO-OPOH3IOBHIM  M10-
pomgoM. JIAm oOKpackH BHYTPEHHHX
noBepxHocTeit TpyOGONpOBOAOB  LEAECO-
ofpasHo HCNOJAb3OBATE KPacHyilo 0JH-
¢y ¢ aobaskoit 6% ceHHULOBOrO rJera
no Becy QAR MEpBOro cCJAOA OKPACKH H
10% — gan sTOpOrO H  CHENYIOLLHX.
Jlas cranabHBIX noBepXHocTedl B CTOSA-
qeil Boge nAofaBKy CBHHUOBOTO rJeTa
B KonHdyecTee 695 cheayer npoH3BO-
AHTh TONABKO ANA TpeThero chofA. He-
NOJL3IOBAHKE TOpAMHX GHTYMHBIX ofwma-
30K NJA NOABOAHHX  noBepxHocTed
NPHMEHANOCH ¢ MNEepeMEeHHEIM  YCIeXoM.
Quenb HEMHOTHE KPACKH H AHTHKOppoO-
IHAHBIE MaTepHalabl MOTYT J[AepKaThCH
Honswe 3—4 ser, nostomy HeoGXxoaM-
MO TIPOH3BOAATE PEryJApHYIO OKPacky.

31. OPTAHH3ALLHA BOAHOTO PEXHMA

Kamnas THAPO3JEKTPOCTAHIHA
AOAMHA  MPOH3BOAHTL  ONpeieeHHYIo
paGory N0 PperyiHpoBaHHI0 PeuHOro
ctoxka. KonTpoaupyworca MHHHMAaAbHbE
i MAaBONKOBHE pacxoian pekd. PuKcH-
PYIOTCA HaWBHICUIHE YPOBHH B BEPXHEM
obede. [Ipn HAAWMHH peryAHPYIOLIHX
3aTBOpoB Ha TrpefHe MJOTHHR nOAILep-

ﬁ-"ﬂﬂ_.lﬂ[& ypoeuefl s BepxHem Obtdhe MoO-

eT OBITh OCYUIECTBAEHO ABTOMATHYECKH.

Boasmmucreo cospeMeninix 'IC AMmeer

34 BOJOCAHBOM BoaoOOAHYIO 4acTh, CBO-
AAUYI0O K MHHHMYMY pasMuB 32 0J0-
THHofl. Xapakrep Kpenjenuii noaGH-
paerca Ha Mogean. Oanako npeaBHieTb
TOWHBIE NMpEIefbl pa3MbiBa HEBO3IMOKHO,
nosToMy HeoO0XOAMMO  OpPraHH30BaTh
onpeleneHHLA  pexHM paboTel  BOJO-
cOpocHBLIX OTBepcTH mno 3apaHee 3a-
naHHoit nporpamsme, Kortopas ofecne-
MHT HaWAYYIHE YCJAOBHA AAA YCTOHuH-
BOCTH HumHero Oweda. B HexKoTOpHIX
cayuaax  uenecoobpazHo  COCpenoTo-
yuTh cOpoc BoAW Yepes BOAOCOPOCHBIE
OTBEPCTHA Ha Onpeje/leHHBX YacTaX
pojochpocHoro (pponTa, HA KOTOPHIX G-
NeT HauMeHbLUHE pasMbiB.

HanGonee chomuoit 3ajgaveil #B-
AsleTcd  onpeledeHHe  MAKCHMAaJbHHIX
napojakoB. B npouecce SKenayaTauHm
HA OCHOBAHHH MOJVHeHHHX JaHHLIX
HabaaeHuit no foxaemepHoii W BojO-
MEpHOH CETAM COCTABJIAIOTCH TPOTHO-
3bl NMABOAKOB H NPOrHO3 YPOBHA B BO-
AOXpaHuJHLLLe.

Mexny nNpoeKTHRIMH Npeanojoxe-
HHAMH M (akTHYECKHMH  YCAOBHAMH -
paGoTel 0GOpyAOBaHHA M COOpYMEHHH
MMeeTcsi HexkoTopoe pacXomaende. [las
NHKBHIALKH €ro H H3bicKawua HaKbo-
Jee uenecoclpasHux H SQPeKTHBHBIX
Mep Hcnods3opanna '3C sxcenayaranH-
OHHBEI nepcoHal O0/MeH BeCTH Hempe-
pupuyio paGory. Ha kamaoi FIC umeer-
CA o4ellb MHOTO BO3SMOMKHOCTEH Mo H3bI-
ckanuio HanGoJjee SKOAOMHYHEIX PeXM-
MOB paGoThl arperatop M CoOpymemiii.
Takue Bonpoch, Kak YYBCTBHTEABHOCTH
peryaaTopa, BpeMs 3anycka MalunHbl H
TIPHHATHS arperaToM HarpysxH, AOAMHE
HAXOZHTLCA NOL NpHcTalbHBEIM Habaio-
nennem nepcodana. HaGmopaerca TeH-

feHuus, Tmocae TOro Kak MallHHa Mno-
CTap/lieHa Noj Harpysky, JAepKaTe e€e
HEKOTOpOe BpeMs HAa  YMEHbLIeHHOH

Harpyske, ¢ Tem urtolu ObTh YBEpeH-
HBIM B OTCYTCTBMH nocjaeaywllero Ha-
Gpoca. [dexypHulii nepcoHan AOAKEH
caefuTh 3a exevacHofli BuIpaGOTKOM
3C, ¢ Tem urolnl HenpepLBHO KOHTPO-
AMPOBATH MOSHOTY HCNOALIOBAHHA 0060-
pyaoBaHWs.

Hausuroauefimui pexHm BO3HHKAET
nps paboTe ruapoarperaTos ¢ MaxcH-
Manvhibim K. 0. 1. Kosdduunear nones-
Horo peflcTBpA arperara ofbiuHo AB-
AAETCA HAMBHICIIHM TIpH JOCTHMEHHH
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npuGanantenrio 80% noasofi MolHO-
cTH. Muorpe arperathl HMEOT TIOJIOTYIO
KPHBEYIO K. I 1., NPHYeM NPH H3IMeHEeHHH
oTkputis or 06 a0 0,9 namenenne
K. n. O. He npeswuaer 2%. Hesoamox-
A0 OGecneuHTh MOCTONHHYIO paboTy BeeX
arperatos B 30He MaAKCHMaJBHOTO
K. . 4. I'2C aonkua pacnoaarats cne-
UHANLHEIMH rpapHKaMH n  TadAHUAMN,
KOTOPHE  MOMOramwT  YCTaHABJIHBATE
HAHBLIrOAHEIUHE OTHOLIEHHA AAA pa-
Gotawownx arperaros. OOLIYHO [Aexyp-
Hulf  aucnerdep TpeOyer HAAHYHA Ha
DC HekoTOporo BpamalpLlerocs pe-
sepsa. Kakaf-To uvacTh ero Momer
6ufTh MOAyueHa npH paboTe arperaToR
¢ HexkoTtopoH neperpyskofi, banaunc pe-
3epBa ofecnevHBaeTcs BBOJOM JONOJAHH-
TeAbNLX arperatos. Bmecto Toro uro-
6ul AonycKaTk AJAHTENLHYIO paboty arpe-
rarta Ha XOJOCTOM Xoay, Ueaecoolpas-
Hee MepeBOIHTL 9TH arperathl B pemHM
CHHXPOHHOTO KOMMeHcaTopa.

[pn ucnonv3oBanun TypOGHH B pe-
MHME CHHXPOHHHX KOMIEHCATOpPOB CHH-
#¥alTca noteps Boaw. Hanpumep, na
oanoit '2C ¢ anamerpoM Ppaboyero Ko-
neca 4,5 m arperat 9 Thc. xer, pabo-
TAIWHA B MOTOpHOM pemume, Tpebyer
500 xer or cucreMmbl. B TO me Bpewms,
ecan arperat pafioTaer Ha XO0JOCTOM
X0y, HENPOUIBOAHTELHBI pacxoa Boabl
naetr norepanuyio MmourHocts 1500 xer.
Tor e arperar, pafoTaolni B MOTOP-
HOM peRHME NMPH 3aKPBITHIX 3aTBOpAaX,
HO Oe3 OTKJOuUeHHOH  BcaceBawled
TpyOLl, TpeGyerT 2 THIC. K8T OT CHCTEMB
BCJAECTBHE OTCACHIBAOUIErD JeicTBHA
paBouero Koneca. Tam, rae arperarthl
HCNOMB3YIOTCA TOJABKO KAk CHHXPOHHHE
KOMMEHCAaTOphl, 4 He Kak Bpauiawouini-
€A pe3epB, MOMHO NpEeAynpeaHTs yTeu-
Ky uepe3 TYpOHHY NyTeM 3aKpbiTHA
BEPXOBHX 32TBOPOB, OJHAKO B 3TOM
caydae HeoOxoaHmo ofecneynTs TEXHH-
yecKkoe pofocHalG#enHe arperara.

[lorepn Ha yTeuky BOALl BH3IHBAIOT
norepio sHeprun. HanGoaee ya3asuMoil
YacThi0 ABAMIOTCA 3aTBOPH Ha TypOuu-
HoM TpyGonposoae. B nepenit nepuol
paboral [2C yTeuxa uyepes 3aTsophl
o6biuHo HHuTOMHA, OAHAKO C TeYeHHeM
BPeMEHH OHAa MOMKeT YBeJHYATLCA A0
owyTuMofl peanunHun. B Tewenme Mmano-
BOJAHOrO MepHoda, KOrjaa HacThk arpera-
TOB CTOHT, YTeYKH Ha arperarax Moryt

NPHBECTH K CVIUIECTBEHHOMY YyMeEHbIe-
HHIO BBIPAGOTKH. B OTAGABHHX Cayyasx
yTeyka uepes aameopul AocTHraer 4%
or obuero pacxoaa I'3C.

Hanfoaswnit 3asop B yNAOTHEHHH
3aTBOPA MOMKET HMETh MECTO Ha BLICO-
KOHAMNOPHEIX TYPOHHAX, NOCKOABKY yTeH-
Ka MYTHOH BOALI MOMKET BLI3BATH MHC-
TApaHHe ero KPoMOK. YTeuxka wepea 3a-
TBOPH mnepex TypOHHAMH OTJAHUYAETCR
OT VTe4YKH 4epe3 3a3opel paloyero Ko-
Jleca TeM, HTO OHA OTpaxaercs Ha
MowrnocTH TYpOHHW. Ha Bmcoxkonanop-
HBIX TYPOHHAX € HHM3KHM KO3(hdHILHEeH-
TOM OHICTPOXOIHOCTH NOMAEPIKAHHE He-
o0X0NHMHEX 3a30poB y Jonatok paGo-
Yero KoJeca BechbMa BamHO, TAK Kak
Jlaje Ha HOBOI MalllHHE yTeyka yepes
3TH 3a30pbl  MOMET AOXOAWTH oT |
po 3%. Ilpu myrtHo#t BOje pa3Mep 3a-
30pOB OMeHb OBICTPO YBEAHYHTCA B 3—
4 paza u K. N. 4. arperata MOmer CHH-
authes Ha 3—10%. Kasuratimonnoe
paswenanHe paGovero KoJaeca peiako
BJIHSIeT Ha K. N. A. arperata, ecad ToJb-
KO paspylueHHs He JOCTHINIH O4YeHb
GONBIINX pa3MepoB, BAHAIOLIHX Ha [1H-
HaMHKY obtekanns. Ho oOwivHo eille o
TOr0, KaK 3T0 MNpPoH30H1eT, NpPOYHOCTL
KoJleca HacTOABKO HapyliaercH, Y4TO
HeoOXOAHMO MNPOBOAHTH PEMOHT.

3a nponyckoM pacxoios Hepes Typ-
GHHE . Aoamed OLTh Oprasu3osaH ne-
proauyeckuit mansop. Ha tpyGonposo-
pax YCTAHABAHBAIOTCH BOAOME DL
Beutypn, na wmaawx ['3C — sogocau-
Bl B HHKHem Obede. Ha wusxona-
MOPHHEIX YCTAaHOBKAX, HA KOTOpPHIX Takue
3AMepLl HeBO3MOMHBI, pacxoibl Boikl
KOHTPOJIHPYIOTCA No BHpaGoTke 3Jex-
TPOSHEPrHH H NPOH3IBOAHTCH Peryasp-
HaAa Tapupoeka TypOmuul. Tam, rage ne
NPOH3BOAHTCA TMONHOE HIMEPeHHe pac-
X008, OTHOCHTEAbHOE notpedaeHHe BO-
Akl MOKeT OGBTh NMOAYYEHO MO BeJHuYlHEe
nepenajocs AaBACHHH B OTAENBHLIX TOY-
KaxX BOJHOIO TpakTa. ITH Nnepenasl Mo-
ryT GHTbL noay4eHs B Tpylonposoae npu
H3MEHeHHHM Ce4YeHHA H HanpapJeHHA Te-
yenus, [Ipn coorBeTcTBYIOWEH TapupoB-
Ke 3TH Mepenajbl MOTYT CAYKHThH pacxo-
aoMepaMH.

ABTOpH OTMEHAlOT, UTO B VCJAOBHAX
CILIA ne segercs TUlaTeNbHHEH YYeT Npo-
aykanu I'IC, 1o 06BACHAETCA TEM, UTO
poja Ha 'SC He uMeer onaaunsaeMoil



§ 31] OPrAHH3ALIHA BOJAHOTIO PEXHMA | 35
maic wifm L5
= Borxpecense | Mowedemsmun | Emoswon Cpeda #@m Prmeiya Eyﬁfimf

I 1 B
aoF i | n |
m H A
x%ﬂ\ o, e q.rr [
7 LA A g
- %% 7 7 AW
A 1%
il
ol
e L R PN 7 A G N
~—
Td v L T
i)
i A
o
o0 &
21500 al Ann
200 .—"% 7 ;’f:—'rr,f}f .EI.
294 G Z%
7
i
2 . NN ﬁﬁ@ﬁ%ﬁg: N EE NN
\ “E%%h\ \ﬁﬁﬁhghﬁéﬁ%
NANNN LR Y

&)
Pac, 13]. XapakTephoe pacnpefeiende HArPpYy30OK B TCRACHHE Heledm.

a — pafiora npH wEA0M Hanope: 6 — padoTanpy goasmon Ranope; §— DEKORNE TRADOCTARDEN]
4 —ODENOPHAR TenAORAR  YeTAHORKN,
7 — ruaposackTpocTohei Gea peryanpopannn; § —

& = Tenadakie  CTRNILNN
TeS0BEA YCTEHOmKS:

CTOES;

crouMmocTH. CooTBeTcTBylOUIHe OTHETH 10
TeNJ0BLIM CTAHIHAM AaI0T HeoDXOAHMbie
CBeJACHHA O pacxolax Ha NPOAYKUHI C
TOUHOCTbIO Ao | meHTa, 5 TO e BpeMd
KOJHYECTBO YTAA, 03KOHOMJeHHOe OT pa-
6otel [3C, HHKeM He NoACHHTHBAaETCA.
HMeloTcs pasauyHble MeTOAB ONEHKH
shPeKTHBHOCTH THAPOSACKTPOCTAHUMN:

f — 3C pan duronos
AOAGKGANIANEE;] & — OckOBHAR

£ e QO
amcHu: [3C,

M3/K8T -4, MONHLE TMOTepH BOAB H T. M.
Oanoit ®3 Ba)KHellIMx 3agay, c Ko-
TOPOll MPHXOAWTCA BCTPEYaThCA IKCNAY-
ATaUHOHHOMY NepcoHaay, ABAfeTcA Ka-
HeCTBEHHOE HCNOAL30BAHHE CYTOYHOro M
HejensHoro peryauposauus. B kpynuo#
sHeprocicreme Mmoryt Oumte [C Ges
peryanpoBanns, paGotawulde Ha ObITO-
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BOM CTOKE npH Ko3(pdHUHEHTEe HATPY3IKH
100%. Moryr Guth Takme ['3C ¢ obec-
feqeHHLM peryJHpoBaHHEM, KOTOpLIe
MoryT patotatb ¢ HeGoabwnM Kosddu-
unenToM Harpysxku. Ha pue. 131 nokaaa-
HO pacnpegencsue BHpaGOTKHM 3a Heje-
mo meway gesyms ['3C: oaHoll — nHKO-
sofi, a  apyroil — paborawueii Ha
OuToBOM cToKe. Becbma pacmpocTpaHeH-
Han ownbKa AHCMETYEpPCKOro peryanpo-
BAHHS 3aKJ0YaeTC B HCMOAL3OBAHHH
€MKOCTH  CYTOYHOrD  PeryJaHpoBaHHA
B MepHol TMHKOBHIX Harpy3ok Ges no-
BTOPHOTO HANOJAHEHHS BOAOXpAHHAHIIA.
Sto npueoaut k paGore I'3C Ha noHu-
#enuuX Hanopax. Twarensuulil aHann3
noKasblpaeT, uTo leaecoobpasio pa6o-
TaTh Ha HaWBHICUINX YPOBHAX OGacceiina
CYTOYHOrO PEryAHPOBAHHA C MHHHMA/b-
HBIM CJAHBOM BOJEL.

ITpu pas3BHTHIX MEKCHCTEMHbIX CBA-

I'2C nonxHa paccMATPHBATHBCH ¢ TOUKH
APEHHA BRITOAHOCTH cHcTeMbl, '9C nan-
Gonee TrHGKO BhnHChBaerca B rpadHk
HATPY3KH SHeprocHcTeMul, [1OCKOABRY
cefecTONMOCTE THAPOSHEPrHH  BechbMa
HEBEJHKA B TIEPBYIO O%epelb J0AMHA
HCMOABL3OBATLCH Bes  Bupatotka [AC.
C otoit Touku 3penns [2C 10 HeKOTO-
poil cTenedH KoHWTpoaupyet paboTy Ten-
noseix cranusd. [lpw pacnpencaenHu
narpysok smeway T3IC u I'IC aucner-
yep NOMKEH TIATeNLHD VUNTLIBAaTh Kak
IKOHOMHKY Ka#I0H  SJeKTPOCTAHILHH,
Tak M cneuHdHYecKHe YCJOBHA ee pa-
Gorel, Kax npasnao, I'9C ucnonn3yercs
B nuKoBolt uwactm rpaduxa. Onnaxo
fIPH HAJAHYHH HeckoabKHX [3C B chuere-
Me YaCTB HX MOMET HecTH Ga3ucHylo Ha-
rpy3ky. Takme caeayer HMeTn B BHIY,
4TO ¢ TEYeHHeM BPEMeHH poib BJEKTpPo-
CTAHLUHK B CHCTEME MEHAETCA ¢ POCTOM
Harpyaok M HW3MeHeHHem COCTaBa norpe-

agx sddexTuBHocTe paboThl KamaoR  Gurenei.
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