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BBEIIEHHE

I'paHamosHble  3agayd, MOCTaBjaeHHBE JIUpeKTHBAMH
XXIV cwesna Kommyructunyeckoft naptuu (CoBeTcKOro
Cor3a Tepel CTPOHTETbHO-MOHTAKHBIMH OPraHu3alHsAMH,
YCIELIHO BHIIOJIHAIOTCA.

Peasuaanus 5THX NpegHayepTaHuii oGecrieynBaeT C€O3-
IauHe W jajbHeliiee PasBHTHE MaTEPHAJbHO-TEXHHUYCCKOM
06a3bl KOMMYHH3Ma.

OGbeM BBHIIONHSEMBIX PabOT nO TOCYNapCTBEHHBIM Ka-
OHTATLHBIM BJIOXKEHHSIM B TEKyIleH DOATHJIETKE MPEBBICHT
npumepno Ha 40% oGbeM, BHINONHEHHHII 32 COOTBETCTBYIO-
1M OEPHOJ B IPENLHAYIIEM ISATHIETHH. A

CTpOUTEJIbCTBO M PEKOHCTPYKUHS TPEANPUATHI PasJIHy-
HHIX OTpaciell NPOMBUUICHHOCTH, 8 TaK¥e PeMOHTHbie pa-
6OThb! CBSI3aHB! C TaKeJakeM OOOPYHROBaHHS, CTaJbHBIX KOH-
CTPYKLIHI B TPyOGONpOBOKOB, NpHUEeM OOJS TaKeJalKHbIX
pabot Hepenko mocruraer 40—50% obmero o6bemMa MOH-
TaXHHIX paboT.

MeTopl B CPOKH NPOH3BONCTBA MOHT&XKHBIX paboT 3a-
BHCAT FJIABHBIM O6Pa3oM OT COBEpLIEHCTBA NPHMEHACMBIX
IPY3OTION'LEMHBIX CPERCTB.

Croxusie H BecbMa TPylLoeMKue paboThl Mo NONBEMY H
nepeMenieHnIo TPY30B JIOAM BBINONHSAJIN elle B INTyGOKO#
IPEBHOCTH, OHHAKO TPOH3BOJAHTENBHOCTD TPYAA NPH ITOM
OBlTa BecbMa HH3KOH B CBSI3W ¢ NPHMEHEHHEM TaKHX MpH-
MHTHUBHHX CPe[CTB, K&K KaTKH, PHUard H HaK/JOHHHE MJIOC-
KOCTH.

C TeveHueM BpeMeHH Tpy3ONOALEMHBIE CpelicTBa COBep-
LIEHCTBOBAJ/HCh, COOTBETCTBEHHO POC H YPOBEHb CTPOMTEJND-
HOW TeXHHKH. Tak, MpH CTPOUTENbCTBE KPYHMHBIX COOpYIKe-
HUH LI nofgbheMa TsKecTel Ha 3HAYHTENBHYIO BBICOTY H
HX TPAHCOOPTHPOBAHHA HayaJlH TNPHMEHSTb MOHTAXKHBIE
Osioku B ¢opMe koseca ¢ kKemoGom (pyubeMm) MO OKPYK-
HOCTH, 4yepe3 KOTOPHEH NepeKHAHBAJH KanaT WIH APYTYIO
rubkyio TAry. MounTaxHe GIOK MO3BOIAN H3MEHATH Ha-
npaBJjeHne [BRXKEHHA TACH W MOJYYaTh BBIUTPHII B CHJIE
win ckopoctd. Ero uzobperenue npuBeso K CO3MAHHIO DEp-
BBIX NIpocTeHIIHX NOIbEMHBIX MEeXaHH3MOB,

B ucropun passutHs pasnMuHBIX NPHCTIOCOGJEHHE H
Maulud 3HAYMTENLHOE MECTO NMPHHAMISKHT MalluHaM H yc-
TaHoBKaM, OO0beJHHAEMBIM 0O OOLMM Ha3BaHHEM —
HNOABEMHO-TPAHCTIOPTHOE 060pYIOBaHHE.
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Sta rpynna cpeiAcTR TPAHCHOPTHPOBAHHS, BO3ZHHKIIAS
MHOr0 THICSIY JIeT Ha3al W NOCTOSHHO COMYTCTBYlOMad Tpy-
NOBOH nedTellbHOCTH YeJ0BEKa, oueHb pasHoofpasHa Ho
NpHALMNAM [EHCTBUA, KOHCTPYKTHBHEIM peIleHusiM H 00-
aactu npuMernenns. Ocoboe mecTo B 3710f rpynne 3aHuMa-
10T I'PYy30NOIBEMHEIE KPaHHI.

JpeBHHe rpeku BrnepBhle BBEJH B IPYy3ONOLbEMHHE YC-
TpoRCTBA CHCTEMH NOJUCACTOB. KOHCTPYKIMA 3THX NOLD-
€MHBIX, NOBOJBHO CJAOMKHBEIX VCTAHOBOK COCTOSJIA H3 Ha-
KJIOHHBIX CTONOOB, PACKPEMJIEHHBIX KaHATAMH C NMOCTOfH-
HBIMH MM M3MEHAIOLIMMHCA YIJIaMH HaKJAOHA K TOPH3OHTY,
1 6JI0KOB ¢ KAHATAMH.

Ilospnee, wa pybeke HIBYX JETOMWCUHCJEHHH, B CTPOH-
TeJIbHOR npaxrtuke JpepHero Puma nosiBUWINCH U NOJYUHJAH
paciipocTpaHeHne TNPOTOTHNH  CTAUMOHAPHBIX TOALEMHHEX
KPaHOB C JlepeBAHHbIMH HAKJOHHBIMH CTPENaMK K PY4YHBIMH
BOPOTAMH WJIH NPUBOJHBIMH KOJECAMH, HA BaJbl KOTOPHIX
HABHBAJHCh K2HATHI TPY30BHX MNOJHCOACTHBIX NOIBECOK.

K XIV—XV BB. 1. 3. B crpaHax 3ananuoii EBponui Ha
TSIKENBIX TeperpyscyselX paboTax HCHOMb30BAJIHCH TOBO-
pPOTHBIE NONBEMHBIE KPaHbl, NMOCHYXKUBLINE O0pa3uaMu AJs
MHOIHX MNOCHELYIOIHX KOHCTPYKUHI IPy30MOLbEMHHX YC-
TpoficTB, npuMeHABIINXCA ao neppoit Tpern XIX croserus.

TepMuE «HOABEMHBIA KpaH» BOIIEsN B PYCCKYID TeXHH-
yeckyo TepMuHONOrHi0 B Hauane XVII B. 3ty mary yacro
OoWKOOYHO CYHTAIOT HAyaJOM HNPUMEHEHHS TIPY30MOLBEM-
HBIX CPELCTB B PYCCKOM rocynapcree. ApXeosorwueckne
HCCIeJOBAHKSl M aHAJH3 JPEBHEPYCCKON TeXHUYECKOH Tep-
MHHOJIOTHH CBHJIETENBCTBYIOT O TOM, YTO HHIKEHEpH B Mac-
T€pa, Y4acTBOBABIUHE B CTPOHTENLCTBE KAMEHHBIX 3[aHH
B ropofiax KHeBCKOro rocyzapcrba, NoJb30BANHCH Pasfiny-
HEIMH  YCTPORCTBAMH M MEXaHM3MAaMH U BEPTHKANBLHOrO
TPAHCHNOPTA CTPOMUTENBHEIX MATEPHANOB W KOHCTPYKUMIT
3HAUUTENBHO paHblile.

Pycckue Mactepa cuenanu 6obLioil BKJAJ B CO3JIAHHE
H pasBHTHE TPY30NOABEMHBIX MAIINH, & TAKXKE B COBEPLIEH-
CTBOBaHHE CTpouTenbHOH TexHukH. Tak, B XVII B. B Moc-
KoBcKOM Kpemine OB ocyuiecTBieH NONBEM GOJBIIONO KO-
JoKosa YcneHckoro cobopa maccoit 8 ThIC. NYLNOB AepPeBsiH-
HBIMH pHuaraMy, BOpoTaMHM W nosucnacramu. [loxwu-
MaeMbii KOJOKoJ onupatca Ha cpy6. Benub cpyba wua-
palHBany HOCAEN0BATEAbHBIM YKJiaabiBanueM OpeBeH nNoj
Kpasi KOJIOKOJia TIOIlePEMEHHO C PasHHX CTOPOH.

4



[TepeHle rpy30n0IbeMHbIE MAIUHHLL IPUBORUJINCL B Aefi-
CTBHE YCHJIHAMHA JI0Heil MM KUBOTHBIX. C pasBuUTHEM TeX-
HUKH OBLT CO3/laH MeXaHUUYeCKHll [pHBOL, OOJeruYuBIINi
1pyA 4eJIOBeKa W MO3BOJHBLWIHE MPHMEHSITh MALIHHBL pPU
nof’beMe H TepeMEeLIEHHH TPY30B C [IOBHINEHHOi CKOPOCTHIO.

B yciosuax uapckoii Poccuu  kpaHocTpoeHme, Kak H
MHOTHE JPYTHE OTPAC]H NPOMBIIIJIEHHOCTH, LIHPOKOrO pas-
BUTHSl HE TNoJyumsio. MaluMHOCTpoUTENIbHBIE — 3aBOJ B
r. Koctpome, ocHoBausnit B 40-x rr. XIX B, ocraBanca
J0JITOe BpeMsl efiMHCTBeHHBIM B Poccum 3aBojoM, H3rotos-
JABIIHM KpaHoBoe obopynosaHue. Jluwb B 1868—1900 rr.
KpaHH! CTaJ¥ H3rOTOBJISAThL Takue 3aBoAbl, Kak Ilyrnios-
cxuil, Bpaunckuii, Kpamaropekuit U HekoTOpHie IpYTHE.

ITocne Benuxko#t OxtaGpbckOii cOUMANINCTUUECKON PEBO-
JIOLMK B Halllefl cTpaHe Hapsily C IPYTUMH OTPacisiMH
[IPOMBILJIEHHOCTH YCHJEHHO CTaJO pasBUBATLCS KpaHo-
CTpOeHHe.

PasButHe 1o Kak o nyTH yBeJuueHHsl yuCJIa Kpa-
HOB, pasHooOpasusi UX THIIOB, TaK M COBEPIUEHCTBOBaHHSA
HX KOHCTPYKLHH.

INapkx mnoxwveMHO-TpaHCHOPTHOTO O0OpPYHOBaHUS CTAJ
yBEJIMYUBATECH 33 CYET OTEUEeCTBEHHOTO IIPOM3BOACTBA.
B 1934 r. nama npoOMBILJIEHHOCTh OCBOHJIA IIPOH3BOACTBO
aBTOMOOH/IBHBIX KPaHOB Tpy3onolbeMHocThio 1,5 T, cTpeso-
BbIX KpPaHOB [I'PY30NOABEMHOCTBIO 2,5 T Ha 0ase TpakTopa,
CTPEJIOBLIX, NAPOBBIX H 3JEKTPHYECKHX KPAHOB Ha T'yCEHHU-
HOM XOAY IpPYy30HOAbeMHOCTBIO 6 T M 1apOBHIX I'yCEHHUHBIK
KpaHoB IrpysonoabeMuoctsio 15 1. Bepxue-Canauuckuii 3a-
BoJ W JleHUHTrpaLCKHH MAIUHHOCTPOUTEJbHEI 3aBOJ MMEHH
C. M. KupoBa Hauanu H3TOTOBJATH MauTOBO-CTPEJIOBBI®
KpaHhl TrpysonojfbeMuocteto 15 1, B Kuese cranu BHmyc-
KaTb MauTuBO-CTPEJIOBBIE KpaHbl IPy30NOABEMHOCTHIO 1,3
udr,

B 1937 r nauasca Beinyck GaiieHubix KpaHoB. B 1938—
1940 rr. onecckuit 3aBoji UMEHH JIHBApCKOrO BOCCTaHHS Ha-
yajl NPOM3BOACTBO aBTOMOOWJIBHBIX KPaHOB I'PY30NOADLEM-
HOCTBIO 3 T, NAPOBBIX T'YCEHHWUHBIX KPAHOB IPY30I0IHEM-
Hocthio 20 T M KeJle3HOHOPOXKHBIX KPAHOB [PY30LOLDBEM-
HOCTBIO 110 45 T.

B nacrodiee BpeMs B Halllefl cTpaHe BHIIYCKAeTCA exke-
TOIHO HECKOJbKO THICAY IEepefBHNKHBIX KPAaHOB Pa3HYHON
IPY30NOABEMHOCTH. [ py30nOABEMHOCTE CTPEJIOBLIX KpaHOB
Hocruraer 160 T, a 3NeKTPHUECKHX MOCTOBBHIX H IIOPTAajtb-
HBIX KpaHOB cooTBercTreHHO 630 u 200 7.




B CCCP 3a nochieiRHe Toibl BHNyuleHo Goaee 500 Tu-
TIOpa3MepOB CAMOXONHBIX KPAHOB Pa3JiHYHEIX MapOK.

Tlapk CTPOHTENbHO-MOHTAXKHBIX  OpraHH3anui Hatileil
cTpanbl HacunThiBaeT Gosee 100 Toic. TEpPEeABUKHBIX KPAHOB
pasmuubx Tucs. Oxono 70% wu3 HuX cocTaBasior CTpeso-
BHE CAMOXOIHHIE KpaHH, cpenn Kotopux Gonee 80% —
apromMobunphpie. OGBeM BBIHOJHAEMBIX MOHTAXKHBIX pabor
¢ Hcronb3osanueM Kpauoe pocruraer 90% u Gonee.

Janbuefiinee coOBeplIeHCTBOBAHHE KOHCTPYKUMH MOH-
TAXKHHIX FpY3CHOIBEMHBIX CPEACTB JAOCTHFA€TCH 34 CYET
yJAyunieHuss TPY3OBBIX XapaKTePHCTHK, HOBHIIEHUS MO-
OHABHOCTH, MAHEBPEHHOCTH, & TaKKe YHHBepcanusaluu M
CHUKEHHA NX CTOMMOCTH.

Tlpn mpousBonCcTBE CTPONTENBHO-MOHTAMXKHBIX H TaKe-
JIaXKHBIX paBoT NpUMEHSIIOT CheUManbHble TPY30HONBEMHBE
MEXAHU3MBL U CPe/icTBA IPaXkKAAHCKON aBRaliy (BepTOeThl).

Hapany c¢ xpasoBbiM oOOpyOBaHHEM Ha MOHTaxke HC-
HONMbL3YIOT HOMKpAaTH, NOJHCNACTH, MOJXbEeMHBIE MaYThl,
JieOeKH, CTPONE], 3aXBaTH.

JlanvHelinlee pas3BUTHE TaKenaxKHOH OCHACTKH H MOH-
TAXKHOH TeXHHKH CBA3aHO ¢ POCTOM OOHLEMOB KAMHTAJIOBJO-
JKEHHH H CTPOHTENLCTBOM CJOXKHBIX, B PALE CAYYAEB YHH-
KaJIbHHX COOPYXKEHMH € YYeroM TEHIEHIMH K YBEJHUEHHIO
€IMHHYHOH MOULIHOCTH MOHTHPYEMBIX Arperaros.

[ocrosinro pactyuine 3anaum, CTosINE TEPEN MOHTAXK-
HUKaMn, oOf3BBAlOT WX HCKATHh H HAXOIHTH HOBHE, TPOT-
rpeccuphBpie pemenus. Tak, 3a nocjelHHe TOAB PE3KO H3Me-
HHJCH XapakTep CTPOMTEJBHO-MOHTAXHOTO MpOH3BOACTBA,
OpH KOTOPOM HIHPOKC TNPHMEHSEeTCHE METoN KPpynHoOnou-
HOro MoHTaxKa 0OOpyHOBaHMS, KOHCTPYKuMiI M TpyGOHpo-
BOJIOB, NO3BOAMBINNA Pe3KO MOBBICHTH YpOBEHb HHAYCTpHa-
JIH3alli MOHTa)XHBIX paBor. 3T0 B CBOI0 OYEPENH BH3BAJIO
HEOGXOAMMOCTE co3aaHns Gosee THXKENBIX H MaHeBPEeHHHX
CTNICHHANBHEIX  TPY30NONBEMHBX CPEACTB, TIPHMEHEeHHe Ko-
TOPHIX TIO3BONMIO 3HAUMTENIBHO COKPATHTH CPOKH H CHH-
3HTb CTOMMOCTD CTPOHTEALCTBA.

Has ycnemmoro sumnoasdenusi HdupextuB XXIV cbeana
KICC no Hapamuanuio MoujHoCTefl passiHiHbIX OTpacieil
IPOMBIIINEHHOCTH  CTPAaHH  HeoOXOIMMO CHCTEeMAaTHYECKH
pasBhBaTh MOHTAXKHYI0 TEXHHKY. 3710 06s3bIBaeT KalIpwt
HHIKEHEPHO-TEXHNYECKHX pabOTHHKOB, CBA3AHHBIX CO CTPOH-
TeJIbHO-MOHTaXHHIM NIPOH3BONCTBOM, HEYKJIOHHO MOBLIIATH
CBOH 3HAHHA.
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FAABA 1 .
KAHATBI H HEITH

§ 1. KAHATBI

ITpu MOHTA2XKE TEXHOJOIHYECKOro 06OpyNOoBaHuUst, TPyGO-
MPOBOJIOB ¥ METAJTHYECKHX KOHCTPYKIUH, a TaKxkKe NpU BbI-
TIOJHEHHH TAKEJaXHBX PaGoT LIHPOKO NPHMEHAIT CTafib-
Hble ¥ TIEHbKOBLIE KAHATHL.

CranpHBIME KaHATAMH MOJB3YIOTCS TIPU TIOIbEME U Tepe-
MEL{EHHH TSKEJBX IPy30B, JUIsi OCHACTKU TPY30HOABEMHBIX
MayT, [I€BPOB, MOJUCTACTOB, IPUCIOCOOIEHHI, a TaKKe st
H3TOTOBJIEHUS CTPOTIOB, BAHT, OTTAXKEK U T. JI. SHAYHTETHHOE
KOJHUECTBO KAHATOB PACXOLYETCsi HA OCHAlleHHe KPaHOB,
paboTarnliuX B MPOMBIIIEHHOCTH W HA CTPOHTEJLCTBE.

IlpoBOJIOKH I KaHATOB H3TOTOBASIIOT H3 CTANUd €
pacueTHnIM INpelesoM INPOUYHOCTH Ha pacTsixkenune 1200—
2600 H/mm?2.

Ha MouTaxubeiXx H TarejSa)KHbX paborax NPHMCHSIOT
NMPEUMYLIECTBEHHO KaHATHl ¢ NPELesOM MPOYHOCTH Ha pac-
Taxenue 1400—1800 H/mm2

IlpenenoM NPOYHOCTH HA pACTSiKEHHE HA3BIBACTCS HaH-
. Bosbiiiag BeJUYHHA PACTATMBAIOLIEN CHJBI, NMPHXOASIIIASNCH
HA €IHHHUIY TWIOILLAJH MONEPEUHOrO CeyeHUsl, TpH KOTOPOM
HPOUCXOLHT Pa3pylleHHe HCMEBITEIBaeMoro obpasna. Ilpemesn
npouHocty Mamepsietcs B HuoTonax Ha cm? (Hjem?) wiu B
Heiotonax na mm? (H/um2). [los yraepomucTsix cTajeh
OOBIKHOBEHHOTO KauecTBa, HarpuMep ausi ctanu mapku C13,
npenes MpOYHOCTH Ha pacrsienne pasen 380—470 H/mm2
Cranp, MAyIIaa Ha HM3TOTOBJCHHE MPOBOJOKH, H3 KOTOPOfi
CBHUBAIOT KaHaThl, B 4—5 pas npounee cranu mapku Ct3.

Jlas W3roTOBNEHHS KAHATOB TPUMEHSAIOT IPOBOJIOKY
mapkd B (Boicmmit copt), 1 u Il copros.

KoHCTpyKTHBHO CTasbHble KAHATH PasjHyalor Mo YHCay
NPOBOJIOK B NpAASX, YHCAY CaMHMX Npsijleli, HAIpaBJCHHIO
CBHBKY IIpfillel B KAHATE H TIPOBOJIOK B npﬂlmx a TakKke Mo
THITy cep/leuHHuKa. c il By s
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Puc. 1. KOHCTPYKUMAA CTAJBHEIX KaHATOB

@ ~ KpecTOBOll CBHEBKH; O =~ OOHOCTODOHHEH CBUBKH; [~ CepueuHHK; 2 — npsitb
KaHaTa

B saBucuMoct# OT cocoba CBUBKH pa3iHyalor Cru-
pasibHbi€ CTaJibHbie KaHATH, CBHBAeMbI€ M3 OTAEJbHHX Hpo-
BOJIOK, H3 npsifiell ¥ kabesm.

TlpoBosioku B npagax W Opsf® B KaHaTe MOMyT ObiTh
CBHTH B OJIHOM HalpaBJIeHHH — OJHOCTOPOHHSIS CBHBKa Ka-
nara (puc. 1, 6).

IlpotuRonosioxHOEe Hanpap/ieHHe CBHBKH NPOBOJIOK B
NpAAsiX ¥ Opsjiell B KaHaTe HA3bBaeTcd KPeCTOROH CBHBKOMH
(puc. 1,a).

CyLiecTBylOT TakKxe KaHaTh KOMGHHHPOBAHHOH CBHEKH,
B KOTOPbLIX 4acTb Mpslell HMeeT JeBoe, a 4acTb — IPaBoe
HanpagJieHHe CBHBKY NPOBOJOK.

Kanatel onHocTopoHHell ¢cBUBKU GoJiee THOKH, 4eM KaHa-
TH KPECTOBROIl CBHBKH, HO NOJBEPIKEHBbl PACKpPYIHBAHHIO H
CIUTIOWUBAHHUIO, TOSTOMY B I'DY30HOABEMHEIX MEXaHH3MaX #
Uil TaKeJaXHBIX paloT DpUMeHAIOT KanaThl KOMGHHHpO-
BAHHOH U KpecToROH cBUBKU. llocsenHue mnojyuusnu Hau-
Gosipuiee TpHMEHEHHE.

Ilo Bugy cBHBKN passinuaiorT Kanath oObikHOBeHHbie (O)
u Hepackpyunsawomuecs (H), 1. e. Takue, koTopee He pac-
KPYyUHBAIOTCHA NOCJE CHATHA KOHUEBLIX IepeBA30K (Mapox).
Ilo HanparaeHHIO CBUBKU KaHatel ObIBAIOT Npapoil H Jie-
Bo#l ceuBkH. KaHatel neroH cBHBKH 0603Hauaotes Gyk-

Boil JI. Ecan tpebyercsi HepackpyunBawluuiicss kanar H, 1o
3TO OrOBAPHBAETCH IIPH €ro 3aKase.

Ilpy BHINOJHEHHH TAKeJaXXHbIX paboT IWHPOKO NPHMEeHs-
10T KaHATH MHOTOKPATHOIO CKpyunBaHua (puc. 2) u3 npanei.
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KauaT, CBHTHIl W3 HECKOJLKHX KaHaToB, Ha3LiBaeTCd Kabe-
-~M ¥ TIpHUMEHAeTCst npu GOJbIUHX DPACTATHBAOLMX YCH-
Jnax.

CranbHEle KauaThl BHIIyCKAIOTCA OTEYECTBEHHOR mnpo-
\HIIIeHHOCTEI0 B cootBeTeTBrH ¢ OCTaMu u3 npoBosokH
¢ pasMYHBIMHU TIOKPHITUSAMH, YBEJIHYHBAIOIHMH CPOK CJIyIK-
Gbl KaHATOB, C OPraHMYECKHM TeHBKOBEIM HWJH CTAJbHHM
cepleYHHKOM.

Ilo pony CBHBKH TPOBOJIOK B NPSASIX BHITYCKAIOTCS Ka-
nathl ¢ ToueynsiM kacamneM (TK) wu auHelinnIM KacaHHen
(J/IK) npoBoJioK Mexnay ciogmu npsijeii (puc. 3).

Hapsiny ¢ kanaramu tunmoB TK u JIK cywectByior tax-
;e Kanate THna TJIK ¢ ToueyHHM M JHHeHHBIM KacaHueal
IIPOBOJIOK B Npsiisfix. B nporecce skcnayarauuu KanaTta TH-
na TK conpuxacaronuecs Mexy co60i npoBOJOKH CIBUra-
IOTCA ONHA OTHOCHTENBHO APYroil, YTO YBeJNHUYHMBaeT HX
H3HOC M NMOBHIAET JKeCTKOCTh Kanata, B kanarax tuna JIK

a)

S
e SecusS———
= \\\\“&_\&

Puc. 2. CrasbHble KaHAThl MHOTOKPATHOTO CKPYYHBaHUA

0 — Kka6enbTOBOH KOHCTPYKHHH; 6 == MROTODPSIAHEIN (AByXCJlORHEI); 8 — MHOTO-
npaAskfi (TpeXcioHBHil)
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Puc. 3. Kacanue npoBOsOK B NpSiiM IO CJI0SIM TOUEYHOE o M sutefinoe 6

HCKJITOYEHO TOYEeUHOe KacaHnue NPOBOJOK MeIKLY CJOSAMH B
APSiISiX, UTO CHUXKAET CTENEHb H3HOCA H 3HAYUTEJbHO IOBHI-
maer THOKOCThL K&HaTOB,

Jns ayutiero 3anoJHEHHS MONEPEYHOro cevenus npsiell
¥ ofecneyenys: JHHEHHOTO KacaHus HPOBOJOK KaHATbLI THIIA
JIK cBuBaioT 43 NPOBOJOK pasHOro IxaMerpa.

Hs onpita sKcemiiyaTanpy yCTaHOBJEHO, HTO CPOXK CJIYIK-
OBl CTajbHBIX KaHATOB C JHHEHHBIM KacaHHeM NPOBOJOCK B
OONBINNHCTBE CJyyaeB IMPOROJKUTENbHEH, YyeM KaraToB <

TOUeunbiM Kacanmem, Mcnbita-

22

HHf, TIPOBeNEHHbLIE Ha Clelu-
a0 / aNbHBIX MAaUIMHAX, N0Ka3asu,
§ YTO TIpu PaBHOH CTeNeHH H3HO-
£ a ca CTajibHBle KaHathi ¢ JuHef-
gfoe HBEIM KacCaHueM [POBOJIOK BHI-
2 / NepKUBAOT 3HAYHUTENBHO O0Jb-
2 1/ 5 Ijee YHCAO TepeMeHHbBIX H3TH-
S ¥ ol 00B, yeM KaHaThl € TOYEYHBIM
600 1000 1408 1800 2200 2500 KacanueM. Pe3ynbTaTel TakHX
Sucap nepemeynsy uzaulol

HCHBITaHuH NOKA3aHBl Ha puc.4.
Kanaror tumos JIK u TJIK,

Puc. 4. OGpbmbt npoko-  gppsisich HauGoNee NPOYHBIMH |

JIOK B CTaJbHBIX KaHartax

C TOWCSHMM 6 H Aok H3HOCOCTOMKHMH, HaXOUSAT BCe
HbiM 6 Kacaumem 0osee WHPOKOE TPHMEHEHHE B
NPOMBIULTEHHOCTH.

Ins takenaxkueix paGor n
FPY30MObEMHBIX MEXAHH3MOB NPHMEHSIIOT OGBIUHO CTAJb-

uole Kasatel Tunos TK, JIK u TJIK, cocrosmue u3 mecru
npsnei, HITOTOBJEHHEE u3 KauaTHOH mnpoBosokm | copra
C 4HCJIOM NIPOBOJOK, paBHuiM 19, 37 u 61.

Kanarsl ¢ yncnom npososiok B npsiig 19 xectrue, ux
TNPUMEHSAIOT B OCHOBHOM IJifl BaHT W OTTHIKEK, T. €. Korja
OHM He IOLBEPraioTcfl HIH MAaJO MOABEPralTcs U3rnGy.
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KanaTh ¢ uncaoM NpoBOAOK B npsiin 37 u Gosee Mc-
nOAb3YIOT ISl 3a718aCOBKH MOJHCII&CTOB, U3TOTOBJEHHS CTPO-
fOB, @ TAK¥Xe RJs1 APYIUX 4alouHEIX Dpucnocobsaesuil.

Kaunatel t™ina TK 1o HasznaueHu1o H3roTOBJASIIOT IPY30-
pule I' u rpyso-mopckue I'JI. XapakrepuCcTHKH KaBaToOB,
yanbonee 4acTo ApPHMEHSIEMBIX INPH MOHTaxe, NPHBEHEHb
g 1a6J. 1. TexHuueckne xapakTepHuCTHKH KaHaTOB H uX olo-
snavenust Hopmupytores FOCTamu.

Tak, vanpuMep, kavaT tina TK, cocTosiluil U3 NeHbKO-
BOFO CepAeuHHKa H IIecTH Npspedl, uMeolnx no 19 nposo-
g0k, oBosnanaercs TK 619 (14+6412)+1 o. c.

Kanatr anametpom 29 MM OOHIKHOBEHHHH, KpecTOBOU
CBHBKH, U3 TPOBOJIOKH C PAacUYETHBHIM mpelelioM NPOUHOCTH
na paspuiB 1700 Hfmm?, mapku 1, u3roroBjieHHbIH B COOTBET-
creun ¢ F'OCT 3079--69, ofoszpauaercs VYCJIOBHO: KaHarT
29-1700-1, TOCT 3079—69. [as HepackpyuHBalOILErocs
KaHaTa Iocjie OMaMerpa kanara crasBurcst Oyka H, 1. e.
ranat 29-H-1700-1, TOCT 3079—69.

Jns mpenynpexnenust o6pa3oBanus KOPPO3HH CBETNYIO
[IPOBOJIOKY KaKaTa NOKPHIBAIOT CrielHaJbHBIMH CMa3KaMy,
a KaHaTH, paboralllie B 0Co00 TSKeNAblX B HeOnaronpusr-
HBEIX YCJIOBHSX, OLMHKOBBIBAIOT U 338TeM CMa3blBAIOT HNPH 3K~
cnaryatauuu,

JUIsl OKpHTHSL HapYKHOTO CJIOsI CTaNbHBIX npsjell mug
KAHATOB B LleJIOM NpPHMEHSIOT TOHKYIO NOJIMaMHUIHYIO MNJEeH-
Ky (KamnpoH, nepjoH, HejlJIOH U 1p.), YTO NpeloXpaHsieT No-
BEPXHOCTb MPOBOJIOK OT MeXaHHUECKOrO H3HOCa H KOPPO3HH.

IleHpKOBBIE CEPREUHUKH B KaHaTe NPUAAIT eMy 6Oonb-
LYK FHOKOCTh, OCHAGASIOT TOMYKH B Hauyale H KOHIE
nogbeMa v ofecrieunBaloT OOJBLIME CPOK CNyxXOB KaHvaTa.

Xopolo nponHTaHHBI CMZ3KO0H NEHLKOBHIH CepIeYHHK
fBASIeTCsT KaK OBl pesepByapoM JJisi CMasKH TPOBOJIOKH ¥
npsiiell KagaTa B MpOLECCe ero HCIoJNb30BaHus U Npefoxpa-
HSleT TakuM o0pa3oM KaHaT OT Kopposnu. IleHpKOBHe cep-
JIEYHHKH, KaK NPaBUio, H3rOTOBJSIOT U3 PacTHTENbHBX BO-
J0KoH. IIpuMeHsIOT TaKke cepleyHukH M3 HellioHa, Kanpo-
Ha ¥ 1epJioHa.

Ot npaBuabHOTO oOnpefejieHHst nHaMeTpa KaHata H J0-
NYCTHMOH Ha Hero HarpyskH 3aBHCST 6e30macHOCTh padoThl
" cpox ciiyxKOH KaHaTa.

3aBOM-H3rOTOBHTENDL CHaGKaeT BBUTYCKaeMble KaHaTH
nacnoproM-ceprupukaroMm, B KOTOPOM YKa3biBA€T KOHCT-
PYKHHIO KaBaTa M pe3yJbTaThl HCMbITanus. KpoMme Toro, K
Kavary NPUKpENnIsiior OHPKY ¢ ob03HaueHHeM Ha Hell Bcex
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ITpodonsense rata, 1

Huamerp, my

KaHaTta

, ﬂpOBOJIOKu B chosix

Pacuernast

Macca 100 nor. m

Mapxuposotmaﬂ rpynna no BpeMeHHOMy COUpOTHBJIeHH!O

11,5 { 1;0,5; 0,9

13 1,1; 0,55; 1

15 1.3; 0,65; 1,9
17,5 1.5; 0,75; 1,4
19,5 1,7; 0,85; 1.5
22 1.9; 0,95; 1,7
25,5 2,2,1,1; 2
28 2,4;1,2; 2.2
32,5 2,8;1,4; 2.6
15,5 0.8;0,75;0,55:0.8
17 0,9;0,85;0,6;0,9
19,5 15 0,95; 0,7; 1
21,5 1,1; 1,05; 0,8; 1,1
25 1.3;1.2; 0,9; 1,3
29 1.5; 1,4;1,05; 1,5
30,5 1,6; 1,5, 1,1; 1.6
33 ],7, 1,6;1,2: 1,7
35 1.8;1.7;1,3; 1.8
39 21,9 1,4; 2
Hpnmeqaﬂne K

nnowane npo- | emasanzoro KaHa- ba3pr BY , H/nme
BOJIOK, MM2 Ta, KT
1400 1600 1700 1800
Kanar tuna JIK-O 6X19=114 (I'OCT 3077—69)

49,67 487 — 67 500 71 750 73 950

60,94 597,5 — 82 850 88 050 90 750

86,95 852.5 — 118 000 125 500 129 500
117,58 1155 139 500 159 500 169 500 175 000
139,69 1370 166 000 189 500 201 500 208 000
177,85 1745 211 500 241 500 256 500 264 500
243.76 2390 290000 331 500 352 000 363 000
293,48 2880 349 000 399 000 424 000 437 000
406,76 3990 484 000 553000 587 500 605 500

Kanar tuna TJIK-O 6)¢37=9200 (TOCT 3079—69)

85,54 851,5 — 116 000 123 500 127 000
106,94 1065,0 — 145 000 154 500 159 000
135,54 1350 161 000 184 000 195 500 201 500
167,64 1670 199 000 227 500 242000 249 500
225,39 2245 268 000 306 500 325 500 335 500
303 3015 360 500 412 000 437 500 451 000
342,16 3405 407 000 465 000 494 000 509 500
392,07 3905 466 500 533000 566 500 583 500
445,46 4435 530 000 605 500 643 500 663 500
542,2 5395 645 000 737 000 783 000 807 500

aHaThi, PaspeiBHOe ycCuaune KOTOpBIX YKasauy

CBETJION TIPOBOJIOKH.,

O HMKe KHPHOH JIHHUH, U3TOTOBJSIIOT TOJABLKO K3




3aBOACKHX AaHnbX. Eciu nacnopr u GupKa OTCYTCTBYIOT,
peoGXOAUMO TIPOBECTH UCTIHITanusl o6pasua kKanara B Jao-
paTOPHH ¥ Ha WX OCHOBaHHH NPHCBONTL €MY HOBbLIA MaCOPT
H GHPKY.

Ilpn nomGope kanata ocofo¢ 3nayCHUE HMEET €rc pas-
pLIBHOE YCMJIHE, T. €. NpelefibHasi Harpyska, NpH KOTOpOH
HacTynaer paspbiB Kanarta. PasphiBHOE yCHJHe KaHarta 3a-
BHCHT OT TIPOYHOCTH IPOBOJIOK, COCTaBAAIOLIMX ero. HUem
BHILE NMTPOYHOCTL OT/IeAbHBIX NMPOBOJNOK, TeM NpOYHee KaHaT
B HEJIOM.

Takum obpazom, ABa KanaTta OIHHAKOBOI KOHCTPYKUMH
¥ OIMHAKOBOIO AuaMerpa MOTyT HMeTh PasJHuHYIO IIpOY-
gocth. Tak, u3 ABYX KanatoB KoHCTpyKumu TK 637 onn-
HAKOBOTO AHaMeTpa, HO COCTOSIIUMX M3 IIPOBOJOK ONHH C
npefesnom npounoctu 1400 H/mm?2, a apyroi —1700 H/mwm?,
Gonee NpoOYHBIM GYyIET NOCHEAHHI KaHart.

PaspriBHOe ycu/ine KanaTa MOXKHO OHPEIeAHTh IBYyMHA
CHOCOGAMEU: Pa3pBIBOM KaHATa WJIHK paspHBOM KaxIOH Hpo-
BOJOKH B KaHarte H CYMMHDOBAHHEM paspHIBHBIX YCHJIMH
Bcex nposonioK. CyMMapHOe pa3phLiBEOe yCUsiHe BCEX TIPOBO-
JOK KanaTa Bceria GoJbile paspblBHOTO YCHJAWS LEAOro
KaHaTa TOrO jKe JUaMeTpa H3-3a HEpaBHOMEPHOCTH paboTHl
NpoBOJIOK B KaHare. Jng pacuera Gepercsa paspblBHOE yCH-
JIHe KaHaTa B LeJOM. DT0 YCHIHe Ha3bBaeTcs npedesbHulM
(pacueTHBIM) PA3POIBHOIM YCUAUEM.

Ecnn M3BeCTHO paspLiBHOE YCHJIHE KaHaTa, TOJyYeHHOe
NpH paspbiBe OTAENbHBIX IIPOBOJIOK, TO pacuer cjielyeT Bec-
TH 10 CyMMapHOMY p43pHBHOMY YCHJHIO BCEeX HPOBOJIOK,
ymenbwennoMy Ha 179%. Takum o6pasom, R (pacuerHoe
paspbiBHOE ycuaue Kanarta) pasho 0,83R; (cymmapsoro
paspLIBHOrO yCWJIHsl BceX IPOBOJIOK KaHara).

Ilpun BHI6Ope Kanara JIOJIKEH YYHTLIBATbCS TAKKE Onpe-
Jle7IeHHBIH 3amac NPOYHOCTH WM, KaK ero Hasupalor, Ko3g-
¢Guuuent 3anaca npounoctd (k) Kanara.

Kosb¢uuuent 3anaca NpoyHOCTH YYHTHIBAET BO3MONK-
HocTh paborel  Kanata B PasjMUHBIX  ycsoBusix. Ha-
npuMep, TNpH OCBA3KE TmepeMellaeMOro rpysa KaHaTOM
HOCNeIHUI 1OJIy4aeT JONOJHHTEbHble HAIPSKeHHs BCIel-
CrBHe nepern6a; mnpHMeHeHHE KaHata B TNOJHCIACTaxX M
MOHTaXKHHX GJOKaxX TaKkKe cosjlaer HeOJarompusitHee yc-
JoBusi Anst pabOTH KaHATa HK3-3@ 4acThIX €ro Tneper-
Gos. _

Kosddunuenr sanaca npodnoctd, Kak H KoapdHuHeHT
0,83, ycranapausaercs Tocynapcreennod uncneknueir I'oc-

- i5



Ta6auma 2
Yaumerblumil ponyckaemorit KoaduUIMEHT 3amaca NPOYHOCTH KaHATOB

I1pupop rpys3ononbeMHOl Kosdibruuent sa-
HazuayeHue KauaTos MALIHAL W PEKEM paborhl naca NPOYHOCTH
MeXaHH3MA k

IMopweMHEBIE KaHAT AJs1 Pyunoit 4
kpauos, JneGegoK, Maurt, ManuEHbI#:
NOJVCHACTOB Y APYrHX JNErKui 5
NMOABEMHBIX H TATOBHIX Me- cpenuuil 5,5
XaHH3MOB TsKEIB W BechbMa 6

TSIKEJBIH

Kanar nas Baur, orrsa- _— 3,5
JKEK MauT Y Onop

Taroswulfi KaHaT, npuMe- — 4
HseMBbI#i HAa KpaHax

Karat ans crponoB H — 6
MOJNCHACTOB  fiflg 3asIKO-
puBaHHS HeCyllMX KaHa-
TOB

Kaunatel seGenok, npea- — 9
Ha3HAYeHHBIX AN noAbe-
Ma mone

roprexHaf3opa’ B 3aBHCHMOCTH OT Ha3HaUeHHA KaHATOB H
ABIAeTCA 00f3aTe/bHBIM [IPH PacyeTe KaHaToB.

Kosgppuyuerntom 3anaca npouHocTu Ha3bBaeTCs YHCIO,
NOKa3bIBaIOWIee, BO CKOJIBKO pas cieqyeT yMeHbUIHTb Harpy3-
Ky Ha KaHaT [0 CPaBHEHHIO C HpelesbHOIl Harpy3kol (pas-
PEIBHBIM YCHJHeM), 9TO0H NepeMellleHHe Tpy3a OBLIO HON-
HOCTEIO 0e30lacHBIM.

Inst kaHaTOB pasnMUHOro HaswayeHns KoadGuuuent
8allaca HPOYHOCTH yCTaHaBjuBaercs pasnuudbi. Tak, Ha-
npuMep, s KaHata, [pefHa3HayYeHHOro Insa paboTel Mexa-
Hi3Ma C MalldHHBIM NPHBOLOM, 3anac MPOYHOCTH NOJIKEH
Obith Gosblue, yeM AAs KaHata pH paboTe C PyyHBIM [pU-
BOIOM. OGBACHACTCA 9TO TEM, YTO YCIOBHA pabOTH IS Ka-
Hata BO BTOpoM ciyuae Oonee cnokofiHeie H Gaaronpusr-
Hpl€, YeM B TNEPBOM.

! Tocynapcterrnri komuter npu Cosere Munuctpor PCOCP no
Ha30py 3a GesonacHbiM BeneHHeM PaGoT B TPOMBIULIEHHOCTH H FOPHO-
MY HaI30py.
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3HaueHue KosdduluedTa 3anaca NpovyHocTH k Kanara
pribHpalor no tabJ. 2.
Pacuer cTajJbHOro KaHaTa Ha PAaCTSXKCHHE IIPOH3BOJIHT-

cs no dopmyne S= ik

rie S-— nauboJblnee NOMycKaeMoe ycuane B kauarte H;
R— paspelBHOe ycHaWe KaHaTa B HesoMm, H;
k— ko3P uLUeHT 3amaca MPOYHOCTH.

Tpumep 1. Ilonobpate Kanat AAsi BanThl, €cNH H3BECTIO, HTO YCH-
que B Hell S=40000 H=40 xH.

Peiwenune PaspuBHOE ycuaue B KaHATe COCT2BHT

R = Sk =40000-3,56 = 140000 H.

Jisi BaHT pPeKOMEHIyeTCsl XKeCTKHil KanaT koHcrpykumn TK 619

Tlo tabn. 1 npunumaem kaHat auamerpoM 19,56 MM ¢ npenenom
NpPOYHOCTH MPOBOJIOK Ha pasphis 1400 H/m2, wmetomuit paspeiBHOE ycu-
aue 154500 H. lnsi naHHOro nprMepa MOXKHO NPHHATH TAKHE KaHAT
guaMerpoM 17,5 MM ¢ npelesiom npouHoctd npoBojsiok 1700 H/mm2

Kos¢p¢punuent sanaca npouHocTH AJAsi pacyaiok k=35 mpuuAT MO
Tabs. 2.

TNpumep 2. OnpenesiuTe MakcHMaJibHOE YCHJKME B KaHATE IOJHCNA-
CTa, €CJH H3BECTHO, YTO CyMMapHOe pasphlBHOE YCHJHE MPOBOJOK B Ka-
Hate THna TK 6X37 pasro 200000 H u yto kaHaT naMOTaH Ha Gapa-
Gane sJekTpHuecKoil JieGenxH, paboTawllell nMpH JETKOM perumMe.

Pewenne Haunbonbuiee gonycTuMoe yCHJAHE B KaHAaTe

R

k

VynTeiBas, 4TO pasphBHOE YCHJHE KanaTa B LeIOM B A2HHOM TpH-
nepe ocrasisier R=0,83-200 000=166 000 H,

1
100000 _ o 1 1.
9,5

k=5,5 (npuHsTO NO Taba. 2).

MNpumep 3. Uwmeercs kamat auamerpom 20 mm. M3 nacnopra-
cepTH(HKATA H3BECTHO, YTO NpsAH KaHaTa CBHTHl M3 NPOBOJIOKH C mipe-
nexom mpoynocts 1700 H/mm? a komctpykumst kanara TK 6X37.

Tpebyetcsi onpenenuth AONYCTHMYIO HAarpysky Ha 3ITOT KaHAT, eC-
JH €r0 HCNOJb30BaTh B KayectBe NOABEMHOTO npu pabore pyunoli Je-
Genkoil.

Pemwernne. Ilo tabn. 1 B rpade «Juamerp Kanata» HaXOIHM
pasvep 20, cOOTBeTCTBYIOLIHE AHaMeTPy KMEIOLIErocsi KahaTa, B 3TOH
®e CTPOKe B Fpade ¢ mpelesiom npoynocTH npoeosiokn 1700 H/mm? na-
xooHM paspeiBHOe ycusme 197 000 H. JlonyctHmas Harpyska Ha KaHat

COCT2BHT:
R 197 000

Besmunna kKoshduupenta 3anaca NpPOYHOCTH IVl NOABEMHOrO Ka-
HaTta pyunoil nebenkn (2=4) B3sita U3 Taba. 2.

B s3aBHcHMOCTH OT IIPHHATOr0 3Ha4YCHHA pa3pbliBHOIO
ycunug NpOBOJIOK AonyCKaeMasi Harpyska Ha KaHaT MOIKeT
MEHATLCH.

2--378 17




Tax, B nocjenHeM INpHMEpe MH ONPENCJIJIH, YTO Ha
KaHat pguamMerpomM 20 MM IIPHM Pa3pbiBHOM YCHJIMM [1POBOJIO-
K1 o=1700 H/mm? nonyckaercs Harpyska S=49 250 H.

OnpenenuM, Kakyi Harpy3Ky MOXKHO JONyCTHTb Ha Ka-
HAT TAKOTO XK€ JHaAMeTpa, €CJIH HpHHSITh, YTO OH U3rOTOBJICH
H3 NPOBOJIOKM C pa3iyUHOH BEJMUMHON Pa3pblBHOIO yCHJIHSA
(0,= 1800 H/MM2 1 0= 1400 H/Mm?):

o5 1800
=8 -1 — 49950 —— = 52147 H;
S1=5 G 1700 '

Oy 1400
=8 —2 = 49250 —— == 4056 H.
Sp=S o 0 1700 %0

W3 npuBeneHHBIX NPUMEPOB BHAHO, YTO BEJHYHHA pas-
PBHIBHOTO YCHIMSL TIPOBOJNIOK HMeeT 60Jblloe 3HaueHHe HJs
onpellesicHUsl JOMYycKaeMORl Harpy3kH Ha KaHart.

JlnameTp Kanata MOXHO ONpENeSHTh NyTeM 3aMepa AJH-
HBl €r0 OKPYXHOCTH B MHJIJIUMETPAx ¢ JEJIEHHEM MNOJyueH-
Horo pesynabrata Ha 3,14 aubo ymHoxennem nHa 0,32. Hnua-
METP KaHaTa MOXKHO TaKKe H3MEPUTh LUTAaHreHIHPKYJIEM,

Ha puc. 5 noka3aHsl NPaBUAbHBIH W HENpaBHJbLHBIN
cnocoGbl H3MepeHusT KaHaTta [0 1uaMeTpy, a Takxke cnocol
3aMepa luara cBuekM KaHata. Ilpu samepe 1wara CBHBKH
KaHaTa Ha TOBEPXHOCTH OJNHOH H3 Opsiliell KaHaTa HaHo-
cutca Metka (touka I Ha puc. b,0), OT KOTOPOH OTCUMTHI-
BaeTCsl BAOJIb KaHATa CTOJBKO INpsiiel, CKOJIBKO HX HMEET-
csl B CEUEHHMH NaHHOTO KaHnaTa (HalpuMep, Liectb), M Ha
clenylolleH NpsiAy Mocje oTcyeTa, B HaleM clyyae Ha
celbMOH, HaHocuTesi Bropas Merka (touxka IA). Paccrosi-
nue Mexay ToukaMu [ u 1A HasHBaeTCsi  Ua20M CBUBKU
KaHara.

3aBOALI-M3rOTOBUHTENN  BHITYCKal0T CTaJbHble KaHaTH
anunoi 250, 500 u 1000 M. Ilo cnenmanrHoMy 3akady 3a-
BOJL H3TOTOBJISIET Kanatol OOJbliiell IJIUHH. MOHTaXKHHMKH
HCIIONb3YIOT KaHaThl LEJHKOM JIHOO PyOsIT MX Ha OTPe3KH
TpebyeMolt nnunel. Jag toro uroOnt o6py6ieHHbie nNpsiau
HE PAaCKPYUMBAJHCh, KAaHAT OPEIBAPUTENbHO 06MaTLIBAIOT
MATKOH NPOBOJOKOH Ha asmHy 1—2 nuamerpa xamatra oOT
HaMEUeHHOTo MecTa PyOKH.

Ha puc. 6 nokasana nonroroeka KamaTa K pyOke.
OnuH KoHell 06MOTOUHON NPOBOJOKH 3aru6aioT M BBOJST
B NpsfiK KaHaTa, a APYroi MponycKaioT NMoj BHTKH H o6pe-
3aioT. TosbKO nocie 3T0r0 MOXKHO PyOuTL KaHaT. Py6sr
KaHaTH OCTPHIM KYy3HEUHBIM 3yOUJIOM Ha CTaJbHON NAHTE.
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Cpox clyxKOH KaHaTa BO MHOTOM 3aBHCHT OT AuaMer-
poB GJoKOB u Gapabama Je6GelkH, KOTOPble OH orufaer

a)

Herpabunmo

ﬁ) p—
% . Uloz cbubru y
f 2 3 2 5 6 14
ﬁ“_—’ s TR g e,
e e e e T e

Puc. 6. [ToaroToBKa CTasbHOTO Kanara K pyGke

a — o6wui BUA kKaHaTa nepen pyOkoii; 0, 8, 2, O — NOPHAOK NEPEBAIKA

npu pabore. YMeusliienue AuameTpoB G/10koB u Gapabaua
BBI3BIBAET YBEJHYEHHEe HaNpsiiKeHus B NPOBOJIOKAX KaHaTa
H CHUXKaer ero JOJroBeYHOCTb.

Kanatsl paboraior OGLIYHO Ha pacTsiKeHue, a IPU Oru-
Gauun GapaGaHa uau posnka —Ha H3ruG. Ilpm coGmione-
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Tagauma 3
Haumenblline nonycKaeMble 3HaueHun Kosbduuuenta e

I'pysonopbeMHas Tlpuso) Pexum paboTr 3Hauenne Koz dvbH-
MaHtIHHa MeExaHu3Ma MeXaHH3Ma uMenta e
Ipysonogbempre | Pyunoit — 18
malmnel Beex TH- |  Mamwnmbi Jlerkuit 20
OB, 8a HCKJIoYe- Cpenunit 25
HUHEM CTPEJIOBEIX Tsxenei 30
KPaHOB,  3JIEKTpPO- Becbma Toaxke- 35
rajell H JebefOK i1 85}
Kpannt  crpeso- | Pyuyno#t — 16
BhHI€:
MeXaHH3MEL MayHagH Jlerkuit 16
noibe€Ma rpysa Cpensnit 18
H CTpesH Taxenwiit 20
Becbma Taxe- 25
JBIH
MEeXaHU3MB! » — 16
L8 MORTama
KpaHa
DneRTPUULCKHE — — 20
TanK
Ipeiidepurie  me- — — 20
6enky  CTPEJOBHX
KD2HOB
SnexTponebenku:
OJs  TIogBeMa Marmunnbii —_ 20
rpysa
LS8 nogbeMa » — 25
JIORel

HUH RONYCKaeMbIX OTHOIICHHH AmnaMmerpa 6apabana nebej-
KH HJIH posHKa OJIOKa K NHaMeTpy KaHaTa BJAHSIHHE H3IH-
6a MOXKHO HE YYHTHBATS.

Hanmenvumit ponyckaemblii fuamerp D Gapabana unu
Gyioka, oru6aeMOro KaHaTtoM, ompegnessiercss no Qopmyae

D>dK(e—l)s

rae D — nquamerp 6710Ka o ANy KaHaBKH, MM;
d; — IuaMerp KaHnaTa, MM;
€ — Ro3Q(PHINeHT, 3aBHCSALIUI OT THNA MaIUlUHBI H
pexuMa ee paborhl (onperensiercs no Ttaba. 3).
PexuMbl paboThl KaHaToOB ONpelelfloTC  YCJIOBHSIMH,
B KOTOPbIX OHH 3KCIJYaTHPYIOTCHA, H YKa3blBalOTCA B mpa-
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puaax locroprexnansopa. B npounecce pabGorel Harpyska
Ha cTaJbHble KaHatbl MOXeT H3MeHsiTbes. Tak, kKaHar, 1noa-
HUMaIOWull Ipy3 No cXeMe, YKA3aHHOH Ha pHC. 7, UCIBITDI-
BAeT He OJUHAKOBLIE YCHJ/HS Ha Pas3fiHYHMX yuactkax. Ha
vuactke A KaHaT MCOBITHIBAET YCHJME, PABHOE Macce Tpysa
6000 H. Ha yvactke b xaHaT wuCOBITHIBaeT ycudaue, He-

Puc. 7. Cxema nogbemMa Tpysa uepes
HeNnoABUMHBIE W OTBOAHOI OJOKH Je-
Henxoi

1 — HeNMOABIKHEI GJIOK; Z-— OTBOAHOH OJIOK;
3 — nelenka

E00xe

CKOJIBKO OoJbllee Macchl TPy3a, Tak KaK MeXAy HUM H 1o-
BEpXHOCTbIO Pyubsl HENOIBHMKHOIO OJIOKA, a TakkKe B €ro
NOAIIUNHHKe BO3HUKaeT Tpenre. UYem Gonaplie BeJHYUHA
TpeHHsl B NOALUHMMHUKe GJ0Ka, TeM MeHblie ero Ko3(Quum-
eHT noJiesnoro aeficteus (k. 1. A.). ClemoBaTesibHO, B pas-
JIMYBBIX OJIOKAX K, II. I. MOTYT OBITb Pa3JIMYHBIMU.

Kosppuiment nonesHoro neitctsusi 6J0Ka, HMEIOLLEro
HrapuKONMoOMiuuIIHUKY, paBed 0,98, npu Oponsopoit BTyJ-
ke — 0,96 (x. n. x. otBoAHOrO GJioKa NPHHUMAETCST OOBIYHO
paeabM 0,96).

Ha yyactke B kauaTr npy noabseme rpysa HCIBITHBAET
elile OoJiblliee yCHJIHE B CBSI3H C NPOXOKIEHUEM ero yepes
oTBOAHON Gaok. CJenoBaTesbHO, NpH NOABeMe JeGeaKoll
rpysa c HCIoJb30BaHHeM GJIOKOB ycHjiNe B KaHaTe cO CTO-
poOHB TOAbeMHOK Jebeaku Oyier Bcerna 6osblile Macchl
nogauMaeMoro rpysa. C yBejHyenneM KoJinyecTBa GJIOKOB,
OapaGanoB, a TakxkKe C yBeJHYEeHHEM TpeHwss KaHaTta 10
ApyruM npuyYHHAM TNOBbHUAETCsl Harpy3ka Ha paboyuil xa-
nar. Ilocaennuit HeoGxomuMO nopbHpaTs No HanGoOJbILIE-
My yCWINIO, B HalleMm cjlyyae-— o YCHJAUIO B KaHaTe Ha
yuactke B.
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Uro6Hn OnpeaesnTh BAMSHHE TPEHHSt Ha TPy3oBOil Ka-
HaT, pacCMOTPHM NpHMEp C KaHATOM, paboTaiomuM No cxe-
Me, H306paXKeHHOH Ha puc. 7.

Hpumep 4. Kapaton tuna TK 637 nonnumaercss ¢ noMoublo pyu-
noii JeGenku rpys 60000 H (cm. puc. 7). HMssectno, uto mpenen npod-
HOCTH HNpOBONOKM Kanata 1700 H/mwm?, k. o.a. xamporo Gaoka 0,96,
Tpebyercn onpepennTh AHAMeTp IpY30BOrO Kapara.

Pemeunne Pacueroe ycunane S pas BeiGOpa KaHata HaXO[HM
no dopuyne

Q

T

rae Q — macca nopuEMaenMoro rpysa, pasaast 6000 kr;
v} — K. 0. A. HENONBUKHOrO 6JOKa ¢ GPOH3OBOH BTYAKCH, PaBHBIA
0,96;
)f — K. IL. 1. OTBOAHOIO 6210Ka, pasubii 0,96.

Tloncrarasisi yuCNOBEIE 3HAYEHHS, NONYUaEeM

60 000

= — =65 100 H.
0,96-0,96 0

MNprn pabore Ha nebenke ¢ pyYyHbiM NPHBOAOM KO(PHIIKHEHT 3ana-
Ca TPOYHOCTH MOXBEMHOrO kaHata pareH 4 (ta6n. 2). Taxum obpasoM,
pasphbiBHOe YCHJ/IHE, IO KOTOPOMY MOAOHPAIOT KaHaT, paBHO:

R = Sk = 65 100-4 = 260 400 H.

Toapsysice ta6a. 1, naxonumM B rpade € npexesoM NPOYHOCTH INPO-
Bosnokn 1700 H/mm? suaueHne paspbiBHOTO ycmausl, Gamxaiiiuee
K 260400 H,—294500 H. B nepsoft rpade TaGIHLE B OAHOH CTPOKE
C paspbiBHBIM YCHJIHEM HAXOIHM HCKOMEIL nmameTp waHara 24,5 M.

Ecan 6bl Taxoil e Ipy3 NOAHUMAJH 3JMEKTpHYeCKON JeGeakofl npH
JeTKOM pexXnMe paGoThH, Ko3((HUHMEHT 3apaca NPOYHOCTH CJELOBAJ0
661 OpHHsiTE paBHBIM 5 (Ta6n. 2), a paspbiBHOe yCcHaM€ AJs noabopa
kaHaTa 6EI0 6B paBHO R=S8k==65100-5=325500 H.

Brmmxaiimum  GOJBIIHM 8HAYEHHeM pAa3pBIBHOTO ycHiusi B Tabn. 1
apngercsi 35 100 H/MMZ - 4T0 cOOTBETCTBYeT pHaMeTpy KaHata 27 MM.

lierbKoBEIC KaHATBI UPHMEHSOT NPH MOHTAXke TEXHO-
Jornyueckoro ofopynoBanus, TpyGonpoBOAOB U MeTaJJOKOH-
CTPYKUHH TOJBKO JUI BCIOMOraTeNbHEX Lejell, HanpHMep,
s MOABEMa BPYUHYIO uepe3 OJIOKM MeJKHX JeTalell H
3JIEMEHTOB KOHCTPYKIHH, JOCOK NPH YCTPOHCTBE NOLMO-
cref. GJI0KOB M TaJlell HeGOMBILOK IPy30NOABEMHOCTH, ISt
OTTSKEK PH NoIL’beMe rpysa.

KaHarel BBHINYCKAIOTCH CMOJBHBIMH W HECMOJBbHBIMH
(Ceabnpie KanaTto). HecMonbhbie KanaTel THOKH ¥ VioOuH B
paGoTte, HO TOIBEPKEHB! 3aTHHBAHMIO; NPOYHOCTb HX MPH
pasMOKanuu pe3ko chmkaercs. CMonbHBE KaHaTH (TIPOIH-
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Tabavpa 4

OcHOBHbI: nAHHBIE O CTAHAAPTHLIX OSBIKHOBEHHBLIX TPEXMPANHBLIX
NEHLKOBLIX KAHATAX (HOPMAJILHBIX)

Kanatu GenbHbie KaHartel cMOJIbHBIE
Huametp xanata

d, MM macca 1 M pa 3pLIBHOE macca | M pasphiBHOE

KaHata, KI ycuaue, H KaHaTa, KP yeunue, H
12,7 0,11 9070 0,13 8 620
14,3 0,14 11 219 0,17 10 650
15,9 0,17 13230 0,2 12 570
19,1 0,25 18 420 0,3 17 500
20,7 0,3 21170 0,35 20110
23,9 0,4 28 220 0,47 26 810
28,7 0,59 38 800 0,7 36 860
31,8 0,73 47 250 0,86 44 890
36,6 0,9 59 270 11 56 300
39,8 1,1 69 180 1,3 65 720
47,8 1,6 97 610 1,9 92 720
55,7 2,2 127 190 2,6 120 830

Mpumeyanue Kpome nopmansinix TOCTom npenycMOTpeHsl Ka-
HATHl CNeHANbHbIE M NOBbLILIEHHOTO KayecTBa (BLICOKOH MPOYHOCTH),

TaHHBIE ropsiveil ¢MoJiofi) XOPOLIO COUPOTHBJASIOTCS paspy-
IHATEJAbHOMY JAeHCTBHIO BJari.

ITenbKOBHEe KAHATH BBLIIYCKAIOTCSI B COOTBETCTBHH C
I'OCT 483—55, KOTOphIM HOPMHPYIOTCS NUaMeTp KaHAaTa,
YHCJO Npsiflell, Macca W pa3phHiBHOE YCHJHE B KaHaTe
(taba. 4).

Pacuer NeHBKOBEIX KaHATOB Ha pacTsKeHHe MPOH3BO-
JUTCST aHANOTHYHO PAacyery CTaJbHLIX KaHAaToB 1O (Qop-
MyJie

2o,
rae k—xosadduiueHt sanaca NPOYHOCTH, PABHBI A8
Y2JI0YHbIX KAHATOB §;
R — paspuiBHOe ycuile KaHaTa, NPHHHMaeMoOe B YyC-
JIOBHSIX MOHTA}Ka 110 HACIOPTY, & IIPH TNPOEKTH-
posanuu no 'OCT, H;
S — nauboablilee HaTsiKEHHEe BETBH KaHaTa, H.

MNpumep 5. Onperenutp AONYCTHMOE YycuiHe S B CMOJBHOM KaHaTe
auametpom d==318 mm.
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Pemeune. [lo tada 4 naxonuM BeaHUNHY pPa3pbIBHOTO YCILIHA
Jas gawaTa gaHdoro nuamerpa R, pasuyio 44 890 H, rtorna

[TeHBKOBBIE KaHATH BCJAENCTBHE MaJOf HUX OPOYBOCTH
HA MOHTaXHHX paborax HNMEKT OrpaHHueHHOE IIpHME-
HEHHE.

B nocneanee BpeMs pce OoJpliee INPUMEHEHHE TOJy4Ya-
IOT KaHaTbl H3 KanpoHa u nepJjoHa. OHH uMeloT OOJbIIYIO
NMPOYHOCTE Ha Pas3pblB, BOAOYCTOWUHMBEI H HE NOABEPIKEHE
THHEHHIO.

KanpoHoerie kanatn Beinyckawrtes no [OCT 12293—
67. OcHoprOB MaTepuas [Jsi KanpOHOBHIX KaHATOB — Ka-
NpOHOBHIK LIEJK, CBUTHIH B KaboJKW, a 3aTeM B NPAdH.
KanpoHoprie KaHaTel U3rOTOBJASIOT TpexnpsiHeiMu. Mero-
JOM [IpaBOH CBUBKMU HOJAyYaloT Kanatbl ABYX Tpyiln -— Io-
BHIIICHHOH M HOpMaJbHOH NPOUHOCTH.

§ 2. LENH

Jns crponoB H Tpy30nofBEMHEX MalUlUH KpoMe KaHa-
TOR NPUMEHSIIOT CBAPHbIE M MJACTHHYATLIC [EIH.

Ceapubie nenn (F'OCT 2319—70) n3roToBASIIOT W3 MSIT-
KOH JIerHPOBAHHOH CTAJIH MEJKO3EPHHUCTOH CTPYKTYPH! C Ipe-
IeJOM TIpoYHoCTH Ha paspbis 370—450 H/mm2 3penbs nenu
uMeeT OBaJbHYIO opMy.

Ycnosune o6oznauennsi nenefi: CK— cBapHble Kanu-
6posannbie, CH — cBapubie HekanmuOposannbe. Lugph
neped THpe o603HAYalT AMaMeTp LeNHOl crasd, MM, IHoc-
Jie Tupe — mar uend, MM. Hanpuwmep, CH 6-19 ofo3nauvaer:
nens cBapHas HeKaJHOpOBaHHAsd M3 KPYyIJION craau Aua-
MerpoM 6 MM, mar genu 19 mm.

Jast cTponoB peKOMEHAYETCS NPHMeHsiTh Kak 0oJce
JeuicBbie HEKaJHOPOBAHHHIE LENH, OTJHuAaOUiHecd O00Jb-
LIMMHA OTKJIOHEHHSIMH OT HOMHHAJBHBIX Pa3MepoB No A1u-
He, IIHPHHE W AHAMETPy CEuYeHHs 3BeHa. B rpysonofbeM-
HHX MEXaHH3MaX MPHMEHSIIOT TOJbKO KaJuCPOBaHHBHE Ile-
¥, Y KOTOPBIX BCE Pa3Mepn! CTPOTO BBEIAEPKAHBI 0 OPHHSA-
ThIM JOTYCKaM.

U3 penell KysHeuHO-ropHOBO# CBapKn HanboJbillee MpH«
MEHEHHe Ha TaKeJamkHuX paGorax HMeOT uenu, usobpa-
JXeHHble Ha pHUC. 8, a. XapakTePUCTHKH ¥ OCHOBHble pa3Me-
PBL 3TUX Lenell npuBe/leHsl B TabJ1. 5.
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Ta6bnnna b
Henn kpyrnoseensbie rpysossie H tarosble (FOCT 2319—70)

Pasmepn 3BeHa, MM
b ‘ Paspymaromas Macea 1

aaulp ueny 4 l war ¢ wHpuKa B tarpyska, H ror T{rue”"'

6 19 21 14 000 0,75
7 22 23 18 000 1
8 23 27 26 000 1,35
9 27 32 32000 1.8

11 31 36 46000 2,7

13 36 43 66 000 3,8

16 44 53 102 000 5,8

Kosddunnent sanaca npOYHOCTH CBAapPHBEIX M IITAMIO-
BaHHBIX I'PY3OBBIX HENEH M Lenefl CTPONOB N[O OTHOLIEHHIO
K paspywmamnoliell Harpyske He H0JkKeH OBITh MEHBIIE BEJIH-
YpHB, yKasaHHoi B Tabs. 6. Pacuer neneil mpoH3BOLHTCS
aHAJIOrHYHO PacyeTy CTaJBHBIX KaHAaTOB MO (GopMyse

sk,
k
rae kB — xospduument sanaca IpPOYHOCTH LENH. 3HAUEHHE
sToro KosaddunueHra ycraHaBaupaercss [locroprexnan-
30pOM.

Jlasi nogbeMa rpysoB IPHMEHSIOT KOPOTKO3BEHHBIE 1€
Ny ¥ [IEeNH ¢ pacnopkaMu, HaswiBaeMble SIKOpHBIMH. B rpy-
30MOMBLEMHLIX MEXaHH3MaX HE TPHMEHSIOTCH UEenH ¢ AJHH-

HBIMH 3REHBSIMH, TaK KaK NpH orubaHHy 6apaGaHOB B HHX

- BOSHHKAIOT JONOJHUTEJNBHEIE HANpskKeHust OT uaruba.
Ilpu usroroBJieHHH 3BEHBLER LEMH W3 KPYIJOH cTanu He-

GOJIbIINX NHAMETPOB CTHIK BBHINOJHAIT B IIPIMOJHHENHON

qQ |

Pruc. 8. Capuble a u nnacTHHuaTHe 6, 8 LeNy



Tabanua 6

Koaddmtuenr 3auaca npoMHOCTH CBAPHBIX M ITAMOOBAHHLIX Uened

Kosdduunenr sanaca npounocrn

Lene
pyuHoi#t NPHBOR l

MaInHBblil TpHBOJL,

Ipy3osas, paboTawinas
Ha raanxom GapaGame . . 3 6

TpysoBan, paGoraotlas
Ha 3pe3gouke  (Ka.anbpo-
Bannas) . e 3 8

Iaa crpomos . . . . 5 5

YacTH 3BeHa, NPH GOMBLIIHX AHAMETPax —B IMOJYKPYIVIOH.
Jasi yerpauedust BHYTpeHHHX HanpsipKEHHi rmocjie CBapkH
CBaPHBIC ILeNN NOJIKHE! OBITh OTOMKIKEHB!.

Cpamnsare Lenn AONYCKAETC NYTEM 3MEeKTPO- HIH
KY3HCYHO-TOPHOBO!I CBapKH HOBLIX BCTABJEHHBIX 3BCHLEB
HJIH C TIOMOIUBIO CNEIHANBHHX COCIHHHTENBHBIX 3BEHbEB
(c nocnenyomEM UCTIBITAHHEM LENH).

Huaverp Gapabana wnn posHKa 6a0Ka, Orn6aeMoro
CBapHON IENbl0, NOJKeH OBITBI y IPY30NOABEMHBIX MeXa-
HH3MOB C MallMHHEIM NpHBONOM — He MeHee 30-KparTHoro
Kasnbpa ueny, y rpy3ononbeMHEX MallHH C PyYHHM TIpH-
BOfOM — He MeHee 20-kpaTHoro kajanbpa LernH.

Ilpu paBoTe menefi Ha 3BEe3AOYKE HOCHACHHAS JIODKHA
HMETH He MeHee NATH 3y6LOB, IPHYEM Iar 3Be3NOYKH JOJ-
¥eH 00s13aTeIbHO COOTBETCTBOBATH 1IAry LiENH.

Honyckaercs U3HOC 3B€HA CBApHOH WM INTAMIIOBAHHON
nenn ne Gonee 10% muamerpa.

B rpysonoabeMHBIX MeXaHH3MaX KpoMe CBapHHX Kpyr-
JBIX  uenefl NPUMEHSIOT RJACTHHYATHIE HJH LIAPHHPHBIE
IenH, COCTOsIIIHE H3 NapasuiesbHLIX CTajJbHBIX BAJIMKOB,
pacnonoXXeHHbX Ha paBHHX PacCTOSHHAX (luarax) # mo-
NMapHO COCAMHEHHBIX CTAaJbHBIME mnactuHamu. Ilocnenune
KDensTCH pacKJenkoll Ha InefiKax BaNUKOB NMPH HATpy3Kax
Jo 100 kH © wmnumorami— npr GONBUIMX HArpyskax.
Pasmepnl Bcex INIaCTHH H paCCTOSIHHMSI MEXAY BaJHKaMH
JOJIXKHBI ObITh CTPOTO OJTHHAKOBBHI.

Ilnactunyateie uenu (puc. 8,06, 8), IpuMeHsieMble Ha
TPY3ONOABEMHBIX MAaIMHAX, JOJKHBE COQTBETCTBOBATH
I'OCT 191—63 «llenu rpysosbie mnacrunyatsie». Mcnoap-
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3yeMble Ha TPYy30NOABEMHBIX MAaIUHHAX W IJsI W3TOTOBJE-
HHSl CTPONOB LeNn JOJXHb HMeTh CBHAETENLCTBO 3aBOMA-
H3rOTOBHTENs1 OO HCILITAHWU B COOTBETCTBHU C TrOCyNapcCTt-
BEHHLIM CTAHAAPTOM, IO KOTOPOMY OHH H3TOTOBJEHH.

ITpu oTcyTCTEHMN YKa3aHHOTO CBMIETEJNLCTBA HCIHTLIBA-
10T oOpasel] LenH JJas onpejefelns paspyniamleid narpys-
KH M IIPOBEPSIIOT COOTBETCTBUE PA3MEPOB [OCYAapCTBEHHO-
MY CTaHIAPTY.

§ 3. BA3KA Y3J10B U CPALIHBAHWE KAHATOB

Craabhble KaHaThl K MONHHMAaeMOMY TIpy3y W MexXny
coGoil Kpensitcst y3naMuy. ¥3niu H LeTJn Tpd  MOHTaxe
IOJMXKHEI ofecneunBath HajeXxHoe M ObLICTpOe KpelJyi€Hue
Ipy3a, a TaKXe JIeTKOe H OLICTpoe BLICBOGOXIEHHE €ro.
HaunGoabiiee pacnpocTpaHelne NOJYYHan Ha MOHTaXke MeT-
JIN U y3Jbl, TOKa3aHHble Ha puc. 9.

st 3akpensiennsi KaHata Ha npenMeTax MaJloro JMa-
MeTpa U 3HAYMTEJbHON Macchl, AJsl 3aKpenjelusi KpIOKOB U
ceper, a TakxKe AJsl HapamyBahHMs TPUMEHSIOT NETJIo ¢
KOYIlleM, BLIIOJIHEHHYIO Ha CKHMax HJM Ha 3aljartke
(puc. 9,0 u 6). Hapamusanne toacroro KanHara GoJee
TOHKHM, OTTAXXKY KaHaTOM M OP. OCYILECTBJASIOT ¢ IOMO-
mblo 6pamuwikorosoeo yasa (puc. 9,8). KoHuw kaHata K
npeaMeraM GOJLIIONO AMAMETpa NPUKPENJdIoT He3aTAru-
Bawolleiicss neryiell — 6ece0oUHbIM UIN KOAMBIKUM  Y3AO0M
(puc. 9,2). Wruxosod yses (puc. 9,0) npnMeHsI0oT JAast
3aKpelJIeHusl KOHLA KaHata Ha npeaMerax HeOOoJbLIOro
JyaMeTpa NpH HENOJIHOM Harpyske Ha KaHart.

Crpon sakpenyisiioT clenyrouuMy y3JaaMu: npocTas her-
28 (puc. 9 ) — A CTPONOBKM JIETKMX TpY30B YHHBEp-
CasJbHLIM CTPONOM; 30KUOHGS neTAsl Ha  Kpioke  (pHC.
9,2) — nast CTPONOBKH JOOBIX TPy30B YHHBEPCaJIbHEIM
CTPOTIOM.

CrponoBka nogHMMaeMOro rpysa OCYILECTBJSIETCS Y3
JaMH; yJdos UAH BOCOMEPKA, a TaKKe OBOLUHAN BOCbMEDKA
(puc 9,3) — nan CTPONOBKH ONMHOYHLIM KAHATOM  MeJl-
KHX Jletasiell (IporoHoB, GaJloK, BaJOB); MePT8AN NETAA
(puc. 9,4) — Ans CTPONOBKYU YHHBEPCAJbHLIM CTPOIOM JI0-
OnIx meraneil. .

3adsucHoll wroelk (pHC. 9,K) TpPUMEHSIIOT [Js 3aKpell-
JICHHA KaHaTa Ha Mautax M OpeBHax (BaHThl, fkops). Ilps-
MOe CpallMBaHMe, T. €. CTHIKOBKA KOHIIOB KaHaTa Ha CXU-
Max BHAXJNECTKy, 3anpellaercsd. Kanat [OMXKeH cpamiu-
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