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B musen asropa oTo#i kuurm, Baagummpa Egumonmua Tpym-T'pxu-
MafiA0, ObIA OAUH DEPWHOZ, Aasmuil 0COBEHHO MHOrO TEXHAYECKOro
AHTEpATYPHOro MaTepHara. Jro 6biam 1908 ~1922 rogu, xoraa o wirax
ACKUMM [0 METaAAyprau craam B Aenunrpasckom IoaumTexmnueckom
Hucruryre u Yparncrom opuou UsnctaTtyre.

On Bceraa ¢ 6rarozapnoctnio orsmisarcs o Cosere IMoanTexmuye-
ckoro Mmueruryra, kotopmit H3bpaHHeM B 4HcAO npodeccopoB zaa
€My BO3MOKHOCTb NOABECTH HTOrH cBOei 22-aeTreft 3asoackolt gesTerb-
HOCTH. B 310 BpeMst uM 6n1an npopa6oTansi ero 0CHOBHBIE KaNHTAABHEE

pyavi: ,llponssoacteo crarn® u ,lramennbe neun, BBlINEAINKE M3
evat TOAbKO B 1925 roagy. K mawary ero mayumofi zesteapmocTn
oTHOCHTCA 1t ,[IpoxaTka u xaAn6poBka®, zo cnx nop He ony6AMKOBaHHaS,
€CAH HE CHUUTATL CTYACHYECKOrO AHTOrpadHpPOBaHHOrO MSAaHHS.

Ecrecrsenno Bcraer Bompoc: TIOYeMy e aTa KHHra AO CHX MOP He
BhixoguAa B cer. Kax om cmorper Ha cmom Tpyam m noyeMy Tak

‘HOBAHO OHH BCE MOABASAHCH B nevyaTH, XOTsa H 6btAn 32KOHYEHDbI 3Ha-~

YHTEADHO paHbIne, \ ‘

Msuoro pas x memy obpamarncy ¢ npocrboit ony6AMKOEaTh »11po-
HSBOACTBO CTaAH, HO CH BCEraa OTKAazbIBAACH, rceops: ,,Pano, — nycrn
MOR Y4CHHKM NPOBEPAT MOM YPOKH Ha 3aDOAAX M CKAXYT, NpaB i HAH
Hempas®. ’

Toanxo B 1922 roay, xorga B uncae ero YUYCHHKOB 6bIAR HE TOABKO
PyKOBOAmMTEAH 2aBOZOB, HO M Npodeccopa BHICIUX yUeGHBIX 3aBeRCHHI,
{1 KOTAZ HHKTO M3 €ro y4EHMKOB He CZEAAA eMy HHKAKMX BOSpameHnuii
O OCHOBaM €ro TEOPHHW, OH PEIUHACH ONYGAHKOBATH PESYABTATHI CBOHX
MHOTOAETHHX TPyAOB. JTa OCTOPOXHOCTL GyAET BNOAHE MOHATHA, ECAK
BCNOMHATD, 4TO B OCHOBY €T0 KHHT DOAOKEHDBI TEOPHH, PEBOAIOLHOHH-
SHPYIOWHE CYUIeCTBOBABIIHE O HEro B3TASALL

CaM HECKOADKO pa3 obpalyarcs K HeMy ¢ npoco6oil paspemmTs
uspanre ,llpoxarkn®, Ho on B BTOM OTKAZHLIBAA: »He cront, 5 BORpOCA
0 xaaubposke ue pemur“. Jro BEPHO: HM B OJHOH KHHIe, & Takxe
H B €r0 XHHre, Mbl HE HMeeM 'roq'HoJ:}u ACHOTO MaTeMaTH4YeCKOro
PCMEHNA BOnpoca O KaAHGPOBKe, a MemAYy TeM, s GbIA CBHACTEAEM,
Kak -exoBble PaGOTHHKH OT PYKH NEPEenuCHIBAAH BCIO €ro APOKATKY.
Hro = aroit kuure peo6xoanmo LexoBbIM paGOTHHKAM H 4TO JeAaer
€€ LeHHOH, HeCMOTP Ha TO, 4TO B Heft HeT COGCTREHHO TCOPHH KaAH-
sposkn? OTeer Ha aTOT BONPOC MOMHO HaliTH B €ro BCTYNMAEHHH,
HANACaHHOM B TO BpEM», KOrZa OH HEe OTKa3biBAACH OT MBICAU HIAATD
kaury. Brinmyckas B cer KBHTY, OT H3JaWHs KOTOPO# BO3jZepEMBaACH
CaMm aBTOp, MBI YBEPEHEBI, YTO NOMOXEM »BAPCTBO CPeqHEBEKOBbA®, KaK
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OH HasbiBaA KaAHOPOBKY, NMOAHATL AO YPOBHS COBPEMEHHOR TEXHHKH.
Mo omy6AHKOBbIBaEM HAGAIOACHHA U HAeH 60AbMOTO NPAKTHKE, KOTOPHIS
MOTYT MOCAYBHTb B AAAbHEHLIEM OCHORaHMeM JAA MATEMAaTHIECKOro
O(QOPMACHHA TEOPHMH.

Jra magauus oTOM KHUrM ObIA BIAT OAMH M3 AHYHBIX DKICMUAAPOB
aBTOpPA M BHECEHbl B TEKCT BCE COXPAHHBWIMECA MONPABKU H ZONOAHCHHA
aBTOpa, 3aMerky, HanucaHHLIC HA OTACADHBIX AMCTKAX H He MPHYpO-
qeHHBIE aBTOPOM K KakomMy-Aubo mecry Texcra, HaGpaspl MEAKHM
mwpurom.

Kunra mnpocmorpeHa ero MOMOIIHMKOM no npoKaTKe B GbiBmeM

Biopo Meraanypruuecknx u Tenrorexunueckax Koucrpyrgufi—Huxo-

naex Angpeesriuem Co6oAeBcKHM, KOTOPHI IPOCHT OTMETHTD B mpe-
AMCAOBHM, ¥TO HM HHYSrO HE M3MEHEHO B TEKCTE B3TOH KHHUTH, B CBOE
BpeMs HECOMHEHHO NPOCMOTPEHHOM aBTOPOM. YTOuHenus M Z06aBACHHS,
a Tak&\e HEKOTOpPble PACXOMACGHHA BO B3rASZAX MOMEIIEHBI B CHOCKaX
¢ nomerxoi ,H. C.“

Ormeuas ary pabory Huxoras Auzpeesnua, a Tawme ero noMomsb
apu pasGopke pPYKOMHCEH M TEXHHYECKOM DCARKTHPOBAHWH KHHIH,
ppupowly eMmy rAyGokyio 6GaarozapHOCTh OT BCeH CEMbH aBTOpa.
Ouzuospemento npusomy ceoio 6aarogapuocts H. C. Konoraaory
u H. A  Hluaxosy sa okasanayio EMH NOMOIUb NPH PEJAKTHPOBAHHH
oraerpumx razs; B. H. To6sato, O. B. pym-Tpxmumaitao.n
I B. ApxaHreabcxofi—3a noMOulb NPH HUCHOAREHHHM dYepTemeii.
) C. I'pym-I'pmumaiiro.

Mockpa

1931.
\

Berynaenue.

Kaaubpopxa — ,,4apcTBO CpEaHEBEKOBLA®, CEKPETHI MACTEPOB JAEAa,
fecrnoYBeHEBE YMO3PEHHS YYERbIX, NbITAIOMHKXCA BHBECTH 3aKOHBI KaAM-
6poBKH, Kak BTO JCGAAH CROAACTHKH B 06AacTH BaykH, He Habaozas
I HE CHPABAAACD C XH3HBIO,

Kax AaByasbe cosgan XMMHIO B TOT MOMEHT, Kak HauaA Habaio-
AaTbh, BellaTh W MEPHTh, TAK M MPOKATKa Kak HayKa POJUTCA TOTAa,
KOTrga Mbl HauHeM HaOA02aTb, 2auepPUUBaTh CBOH HaGAIOAEHVA M Haxo-
AUTh UX 00DACHEHHA rpadHYeCcKHM H MaTeMaTHUECKHM MyTeM.

[lyrem ymo3puTeAbHHIM BbiBeJEHbI HEKOTOPHIE BEChMa IIOAE3HBIE
(QOPMYABL, CACARHDI HEKOTOPBIS, BeCbMa HHTE PECHbIE NMPOBEPOYHBIC OIBITHI,
HO KOrja asTOPL! MbITAAMCh CO3JaTh KaAMOPOBKY-HAyKy, OHH TepleAn
NMoAHOE KPylleHHe, H60 TOYKH HX OTIPABAEHHA 4acTbi0 GblAM HEBEPHDI,
YacTbl0 OHHM He 3HAAM MHOTHX MOAOMEHHH, AETIIHX B OCHOBY MHOIHX
KaAu6pOBOK H M3BECTHBIX KaAuGpoBUIHKaM — MPAKTUKaM.

Msenve 0 kaAM6pOBIIMKAX, KaK TOABKO O XPaHHTEAAX CEKPETOB,
pyTHHepax, abcoAloTHO He BepHO. Jas KaanGpoBluuxa HeoGroazuMbY
DPOZOAKHTEABHOCTD CAYAObl, TOHKaA HaGAIOZATEAbHOCTb, XOpomwas
naMsTb O BCEX MEAOYaX AEAa, He HMEBUIHX CBOSBPEMEHHOIO YAOBAETBO-
puUTeAbHOrO o6bAcHenHs, H Ge3ynpeuHas AOTHYHOCTb H SICHOCTD MBICAH.
Yuntb xarubpoBke ueaOBeka, He yMelowero ray6oko aymarte - Gecno-
Ae3HO, 60 Z0 cHX MOp B 3TOM ZeAe HeT OOIIeHHsA CPeAH MACTEPOB
ZeAa, H rampbil kxaAHGPOBLIMK BbIHYXJeH paGoTaTh CaMOCTOATEABHO,
BDIBOAA M3 HaGAIOZ3EMBIX MEAOUHHIX (AKTOB NMPHYHHY MHX.

Hacrosmpit tpyz ectp monmbitka Aare MeToa paGoret B ofAacTtH
DPOKATKH, HAYYHTh MPHCTYMAIONIMX K H3YYEHMIO DTOro jeaa Habaroaaro
H 110 BO3MOXHOCTH JaTth yKa3aHusA, KaKk Haj0 MOCTYyNaTb B Pa3AHYHLIX
CAy4anx mnpakTHkd. [lomewas 3szech ueAbit psaz xKaAnGPOBOK, B3ATHIX
NPsAMO K3 KM3HH, A NOKOPHeiime npomy uHTaTered HE CUHTATD BTOTO
HU3JaHHa BSa ATAaC KaAMOPOBOK, OTKyJa MOMHO KONMHPOBATb H Iedb
xaaubposku, - kak 6GauHbl. V3 mpaktuku s xopomo sHaio, uTO Kampas
KarHOpoBKAa CyGbeKTHBHa JAS JaHHBIX YCAOBHH pa6GoThbi, M ee Hy:HO
»OPHCHOCOGHTL® K HOBBIM YCAOBUAM. ~

B. E. T'pyx-T'pmunaiisro.
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Xoarosuan obpaGorka amenresa.

Bosmoxnocts 06paboTru eaesa B XoAozmom cocromEmE. llpn
OGBIKHOBEHHO# TeMNepaType MArKOe AMTOE XeAe30 06AagacT HaCTOADKO
YAOBASTBOPHTEABHOH KOBKOCTLIO, HYTO B MAMMHOCTPOSHHE HEPEAKH
cayuan 6Goaee MAM MEHee CAOXHOM MexaHuuecko#t 06paboTKH ero
B XOAOZHOM COCTOSIHHH, KaK, HalIpHMEP, NOCTAHOBKA XOAOZHBIX 3aKAEIOK.

[Mporamxa (Bonouenue) ToHkoff, Tak HasmBaeMmoft QoprenbaznOR
NPOBOAOKH BO3MOXHA TAKEEe B XOAOZHOM COCTOSIHHM, UPOKATKA XKECTH
AAA npnjaHus eff 6aecrAmmedl MOBEPXHOCTH MPOU3BOAMTCA MEXAY BaA-
KaMM ¢ 3aKaAEHHOH MOBEPXHOCTHIO NpH oGbikHOBeHHOH TeMnepartype.

" Bes BbizeAka oueHo TOHKOH €TaAM AAS MEAKHX MOAEAOK — ZPEBO-
PESHBIX NHA, NepbeB, NYroBMY, NPYKHH H Mp. — BEAETCS MPOKATKOM
H BOAOYEHHEM TOXE B XOAOJHOM COCTORHHH.

Orcioza mpr BuguM, uto 06paboTKa MeAe3a M CTaAH USH OBGBIKHO-
BEHHOA TemmepaType BNOAHE BO3MOMHA. \

fiBrenme makaema. Oauako, BHIIEYNOMAHYTBIH cOCO6 MexaHHIECKOi
06paGoTKH B XOAOJZHOM COCTOAHHH NMPHMEHAETCA KpaldHe peAxO M AAR
BBIZEAKH TOABKO Tex npeaMeToB, 06pabOTKa KOTOPHIX B TropayeM
COCTOAHHH MPEJCTABAAET OYeHb GOABIUMEC 3aTPyAHEHHS.

ITpuunna, nouemy samoacxue paGotHuku usberaror 06pabOTKH xmeAesa
KOBKOH M IPOKaTKOH B XCAOAHOM COCTOSHHMH, AGKHT B TaK Ha3bIBAEMOM
ABAGHHH HaxkAemna.

Msrkoe autoe meaez0 06paboTkok Ges Harpesa HaKAEN M Bae TC 4,
T. €. Jeraercs mecTKuM M xpynkum. [losroMy, packAenbiBas XOAOAHYIO
3aKAenKy, Mbl HaGAl0ZaeM, 4TO NepBble yAapbl MOAOTKA BHIHOCATCA
3aKAenkoit EmoAHe 6AAronOAY4HO, MOCAEAYIOUIHNE ME YAApbi BHI3BIBAIOT
HEPEAKO TPEUIHHDI.

Ecan mbi npuobpereM xycok mnporsHyroft npoBoAoKE, 6aectaueil
focAe MPOXOZa uepes NOCAeAHEeE BOAOYHAbHOE Ou4Kko, ¥ OyaeMm sror
Kycox cruGarb pyKaMH, TO MBI NpPHAEM K BHIBOAY, 4TO IPCBOAOKA
NPUrOTOBAGHA M3 JZOBOABHO KECTKOro MeTaira. Bosbmem aToT Kycouex
NPOBOAOKH H MOAOMHM €ro Ha TOopsIlHe JAPOBa B INCYKE H OCTYAHM
na Boszyxe. [IpoBoaoka caeraercs markoft, He ynpyrofi, ranoMuraomes
KPacHy10 Mezb. ' 1

Ouesnano, MArKOMy MO NPHPOAES AMTOMY #eAeSy BOAOYSHHEM IpH
OObIKHOBEHHOR TeMmnepaType 6blAa CoO6WEHa YOPYTOCTh M ECTKOCTb
HaKAena.

Arn o6bacHenns 3TOro ABACHAR 06PATHMCA X XOPOWIO HaM H3BECTHDIM
ABACHMAM paspbiBa meAesHoro O6pycka ga npecce. [log BansHuenm
HeGOABIIHX Harpysox 6pycoK BBITATHBAETCA, A3ET YAAHMHEHHE, Hazbl-
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BaeMmoe ympyruM, MO OHO HCResaeT NO CHATHM HArpysKm. B atom
COCTOSHHH OpycOK HAMOMHHEET pesHHY. YBeanunBad Harpysky, Mbi
MepecrynaeM, HaKOHEl, NPeJeA YIpYyrocTH. Bpycox aaer ocraromeecn
YAARHEHHE, T, €., BbITAHYBIIHCD 1104 BAMSHHEM PACTATMBAIOLIErO YCHAHSA,
OH y&e He BO3BPALAETCA K nepROHavyaAbHOR AAHHE.

Cuumen ¢ a1oro 6pycka Harpysky W, xax GyATO, MBI MMEeM COBCEM
apyroit 6pycox, HaYHEeM ONBIT CHauana. Mo 3aMeTnM, yTo cBOficTBa
6pycka MSMEHHAHCb, €rO NPeZeA YNPYrocTH MOBHICHACH, H OCTRIOIHECH
VAAWHEHH: OH HaYHeT JaBaTh TOADKO Mpu rpysax, 60AbmMX TOrO rpysa,
KOTOpHIM OH EBH3BAHO NPH MEPBOM HCIbITAHHH. Bpycox caeaaerca
yupyse M mecTye. '

OueBuauo nepexoj 2a NpejeA YIPYrocTHd OKaBaA Kakoe-TO BAMSHHE
Ha PACMOAOKEHME WACTHI, M STO HOBOE HEHOPMAAbHOE PAcHOAOHeHHE
yacThy ¢Qukcuposaroch B 6pycke. [logsmxmocrs wactuy meaesa npu
OGBIKHOBEHHOH TeMIepaType HaCTOAbKO MaAa, YTO 4acTHUBl He MOTyT
CaMH NPHTTH B MEPBUYHOE CBOE COCTOAHHE, M MOAYYHTb NpH OObiKHO-
BenHofi Temnepatype OGpycok B NepBOGHITHOM €ro COCTOSHHMH yxe
HEADb3S, ,

Reaesy momno BepHYTb nepBOGHITHBIC €ro CBOHCTBAa TOABKO ompe-
aeaennofi repMuueckoil 06pa6oTKOH, HMEHHO OTHHIOM.
~ Orsur Bbllze KPUTHYECKHX TOYEK YHMUTCAHT CTaPYI0 KPHCTAAAH-
3aumio 3epeH Gpycka, o6pasyer TBEpAnIft pacTsop, OXAamAEHHE KOEro
BBI30BET HOBYIO KpHCTaAAwsauuio 6pycka, xoTopas M BepHeT O6pycky
€ro npupoJHbie cpoficraa. .

Npumepnt xorozmodi obpaGorku. I[lposoaoka, npoBoAraxusaemasn
4epes OuUKO, AHCTOK KECTH, MPOKATHIBAEMbIH Mealy NOAHPOBOYHBLIMH
BaAKaM¥, 3aKAellKa, TNZBEPracMasi yAapaM MOAOTKA, B CYWIHOCTH Aera
»TO—TOT e 6PYCOK, MOABEpMEHT I Karpyske BblIIE MPEASAa YIPYTOCTH.
Hsmenenne ¢opMol HX €CTh CAGZCTBHE OCTAOMMXCA YAAMHEHHH, Bbl-
SBAHHBIX VCHAHAMH, NPEBOCXOAAIUMH HpeZeA yrpyroctu. Bor mpuumma
ux Goabweil ynpyrocth M mectkocrd. Maao Toro, mpm paspoiee aTR
6pycKH AOAXHBl JaTh MeEHbIUEe YAAMHEHue, YeM HOPMaAbHOe, MO TOH
npocro#f npuunse, 4TO XOA0zHOE ©6pabOoTKOH wACTH NPHPOAHOrO HX
YAAHHEHHS yie YTHAHHPCBAHA HA H3MEHEHHE NX HApYXKHOrO BHAA.

Hrax, ofpaborka mereza €e3 Harpesa AOARHA YELEAOBATHCA € OT-
MHI'OM.

1. TpuMep XOAOAZHON NPOKATKHM NOCACCOBOro meresa:
markoe Amtoe meaeso cocrasa: C-—0,07%/; P—0,02; Mn—0,40;
S —0,05%/0; Cu—0,15%/,, KaTaroCh B rOpstieM COCTOSHHH B OAOCHI Pas-
mepos 139X 1,75 mm, nocae ropauelt mpoxaTku CAEZOBAAR XOAOLHASN
npokatka z0 pasmepos 140 X 0,5 .

HopwaabHas paGora Beaercs Tak, 4ro nocie 2—3 mpoOnycKOB METAAA
NoasepraeTcs OTMHr'Y. BAusinme HakAena XOAOZHOH NPOKATKE M OTAHIA
MOKHO BHAETb H3 HumenpusosuMofi tabaupnt (taba. 1).

. Hrak, xonoauas npoxaTka, CONPOBOmAaeMas XOPOLIHM OTHHIOM,
HHCKOABKO HE MOPTHT KAauecTBa METaAAA.

O6a o6pasua coxpanuan csoe conporusrenne (37 u 39 ¥7) n yaru-
nenne (29 u 32%/,) B oTOmmennOM BHZE. :

Ecan uHeymepeHHOR XoAozHo#t 06paboTrOfi HaACaZuTb METIAA, TO
€ro HeBO3MOXHO NONIPABHTbD OTXRHIOM.



TABAUIA 1.

Pasprs- | % yaau- £
Oxouua- 4 0 ¥, it
Xapaktep e HOH rpys| wmenua. | Cocromune %
= TeAbHDBIE EE
s . o - =
5 o6paboTku P 1-i | 2+ § 1-11 | 2- | marepmara & g
5 | ok} % | % S e
Marepnaa:
1 |IToroca ropsueii npo-
...... 195 | 404 421 15| 18 |He oroxaen
KaTXH 19X1T51 371 39| 29| 32| Xopomo
oToxMEH
2 {[Ipm npomycke B xo- 70! 73] 2! 3in By .
< e oTomuxe
rogzHoM cocroanunm . | 14010 371 39] 20| 5 Xopotmo 1,25%,
. T
3 |Jsa nponyeka B x0- 68 | 72 2 3 HO oneR
N, € OTOAUKEH | -
aoguom cocroammx . § 140 3% 0,7 36| 391 29 | 32 Kopomo 1,2149,
OTOXXKECH
4 \/lsa mpomycxa n xo- 64| 671 25| 3,5|He oromzen
AozHOM coctosmmu . | 140 % 0,5 37039} 25| 3 Xopomo 1,209%,
OTCEMKCH

Te xe morocm 139 X 1,75 mm noaseprarnce Gores Heymepenmol
obpaSorke. [lpm aToM 6bAu mOAyueHH Takme pesyAbTaTH (raba. 2).

TABAHUA 2,
Paspnisnoit % YAAH-

= Xapaxrep Pazvepm | rpys wr/am® HeHUs Cocrosune
=
g o6paGoTkn B MM 15 | 2 1-i 25 \Ma'repna,\g
1 | Marepusaa ropawo 39 42 15 18 He oromzen

npoxaran . . .{ 139 X1,75] 37 39 29 32 TMocae ormura

: A

2 { Iocae 4 mponye- 82 8 | 0,75 | 1,25 He oromzen

KOB. . . « « « ~140 X 0,8 39 41 16 18 Tlocae ormura
3 | ITocae 3 npomy- 78 83 651 10 He oromzen
. €KOB .+ . . . . 140 % 0,5 38 42 1 18 Hocae ormura

INocre orTmmra MeTarn BMOAHEe CBOHX KauecTB He BOCCTaHABAHBAET.
[Troxoif orTmur neAbas NMONpaBHTb MOCAEAYIOWIHM XOPOUIHM. ODTO
MOAKHO BHAETb M3 cAeayiomiero mpumepa (taba. 3). :
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TABAHULA 3.

Paspuaﬁoﬁ Y% yRAMH-
% Xapagrep Pasmeprr | rpys re/mnd HeHHS Cocroanne
5 .
g 06pa6oTKH B MM 1-ik % 1 | 2-# MaTeprarn
©
1M ax: rop. 1po- 40 42 15 18 He orommen
::':g:naa n‘;mia 139 1,751 37 39 29 32 | Tlocae xopowero
oTEHUra
70 73 2 3 He oroxxen
2 | Jea nponycxa . .| 1403<1,0 38 — 32 ~ ! Tlocae xopomero
. ‘ oTxura
72 76 3 0,75 He oromzen
39 — 32 — | THocae xopomero
3| Asa mpomyera . . ¢ 140X 0,7 oTxmra
pory — 50 — 14 IMocae naoxoro
OTZEHuTa
70 76 3 0,75 He orozsen
: 38 — 32 - TlocAe xopomero
4 Ba aponycka . . [ 140 X 05 OTXHTA
A pony — 48 - 18 | Tlocae xopomiero
oTxEra

2.Tlpumep Borouenus nporoaoxku Marepmarom a1 Boro-
YEeHHA SBAAETCH NPOBOAOKA B 5,3 .41 juaMeTpOM—TOpsadell NPOKATKH.
[Mocae ramaoro BOAOYEeHHA NMPOBOAOKA OTHHMraeTcs. Bamdune Hakaena
K OTHHra BHAHBI M3 HHXecAeayiomed Tabauys (cm. Taba. 4).

TABAHLIA 4

B o Tlocae
Jlo orxura ormmra
nd?® |=d® wd -

Moeae d | T4 a4 g% e |88

Qo 15 A m =

IS R
a & et a2 st
Topaueli mpokaTkm . . . . 5,? 2206 |- 152 ‘1 38,52 29 37 29
1-70 BOAOUCHHA .« « o - - . 43~ 14,32 1’35 54,63 5 37 29
2-ro w e e e e 3,7 10,75 | 1’34 64,71 3 37 29
3ro e e e 32 8,04 1’35 6955| 2 | 37 | 29
4-ro - 28 616 1' % 7479 1,5] 37 29
5-ro s e ae s s 24. 4,52 1’ ‘4 "1.80,0 1 38 28
6-ro . e e e 2,0 3,14 * 85 05) 43 | 24

Orcioza BMARO, YTO NPH OTHHUCE MOCAE KAXAOrO MPOMyCKa MOXKHO
pa6oTath METAaAA B XOAOAHOM COCTOSHHHM OuUEHb DHEPru4Ho, 6es sa-
METHOIO BpeAa AAs KayecrtBpa MeTaAAd.
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Manras pacnpocrpamesnocTs x0rozmol oGpaGorrd. OTmur meaes-
HBIX HM3JeAuil, BO HabemaHHe OKHCAGHHA HX, JZOAMCH NPOH3BOAHTbLCA
BHe CBOGOZHOrO AOCTYNa BO3AYXa, MOYEMy OTKHrAaeMble IpeAMeTh!
NOMEINAIOT B MAOTHO 3aKyNMOPHBAEMbBIE YYryHHbIE MAH CTAAbHBIE AWIWKH.
Boaee xpynuble npesMeTnl OTRMraloTCA B neyax, NAaMA KOHX He 3a-
KAlOuaeT B cebe KHCAOPOAA; BPEMA OTAHra XOBOABHO NPOAOAKHTEABHO,
Tak Kaxk MOAydYeHHe TBEPAOro pacreopa (aycTemwra) MAET EO BpeMeHH.

Orcioaa mbl BHAHM, UTO OTHMI, BOOGue rosops, ONEPALHsS BECHMA
A0POrasi U CONpPAxREHa ¢ PACXOAOM ZOBOABHO BHAYMTEABHOTO KOAMYECTBA
TOMAWEA, a MOTOMYy M TaK HasbiBaemMas XoAogHas 06paborTka meresa
NPEACTaBAsSET ZOPOTOH H CAOMHDLIN myTb gAs NPHAAHHS MEAE3Y HaZAe-
Hamed Gopmal.

'AABAIL

lopauan obpaborka :xereza.

Temneparypa ropaueil o6psborm. [lpoxarka u npoxoska meresa
NPOHIBOAWTCA NOYTH HCKAIOUHTEABHO IPH TEMIEpaType Bbime KPHTH-
yeckux Touek. [IpaxrTudeckme mNpeaeAnt Temmeparypmt NpH npoxaTxe
BCaKuX Toprosnix copros or 1340°L1 zo 820°Ll.

[IpokaTka xeAesa AMCTOBOIO KOTEABHOTO, KPOBEABHOTO H MeCTH
KoHuaeTcs NMpu Temmeparype Goaee HU3KOH, MHOrAa NpH TeMmeparype
noanoro ux noremuenus (500°L)). Ho moayuenmvie B aTnx ycaosmax
AHCTBHI CHABHO HaKAENaHb! ¥ HyAKAAIOTCA B CTAHTE.

Hanpumep, xoreabsoiii o6pesok B 10 .42 Toawuno#t ¢ conporueae-
unem paspmBy 36 xi/mm® n yarumenmem 28,5°/, 6bia npoxosan a0
Toamupe B 9 41 npun 600°, nocae wero CONPOTHBAGHHE €ro OKasbi-
Baroch pasupiM 42,9 xe/mm?, a yarunenue 10,0/, (omwir Saftman’a).

TABAHULA 5.

Kucaasx Ocunonnasx,
Tewnepatyps 15)?‘;'{: P15 Vaauw. | Coxpam,. Paspree- Yaxuu. | Cokpam,
py3s Yo | maom. | POR TPYS % nAOHE.
xtfmm ! wrfaae

Tlepeg mpoxosroit . . 411 245 39,0° 36,0 28,5 65,0
Ipoxoexa npu — 19 41,5 15,0 59,8 39,8 19,5 64,0
" , <+ 10° 49,3 7,0 55,7 44,6 7.5 64,6

” » 40° { 49,7 | 7,0 50,6 47,9 7,0 55,5

” " 200° 58,4 4,0 37,8 48,4 7,0 157,2

" » 320° 39,2 4,0 47,2 489 7,0 56,7
T, o, 6000 435 | 120 56,0 429 10,0 56,0
» " 800° 42,4 15,0 56,2 40,4 21,5 64,7

» »  1000° 42,5 22,5 64,5 38,0 22,0 67,6

- »  1100° 41,4 22,5 62,5 36,7 21,0 67,3

» »  1300° 41,5 18,3 61,0 36,2 19,5 68,9

Jra manocTpayun npueozum xanubie ombita CatrTMana, Zatoue
TIOAHOE MPEACTAaBACHHE O BAHSAHHH MeXaHH4ecKOH 06paGOTKM Ha crarp.
Caryrman psan 06peskm KoTeAbmoro meresa B 10 mm TOAWHHOH
H 0pokoBaA ux A0 9 Mm tormwumo#, 1. e. wa 10°, npu pasaimy-
HbBIX TeMneparypax.

Resyabrare onbita MossO BugeTs m3 Tabamunm 5. CraAb 6bira BssiTa
xucaas ¢ 0,19°/0C n ocnoenaz ¢ 0,159, C.

;B rtoM me nanpaBaenun zerar ommirmt Tepcron (7hurston). On
MPOKaThIBAA IIOAOCHI KEAE32 NIPH PasAMYHbIX TeMnepaTypax. [loayuennnie
UM pesyAbTaThl NPHBEJEHbl HHME.

TABAHLA 6.

i - 3

Paspueroft | Varunenve | Cox payienye
XapaxTep 06paborku rpys o
xr/mm? o naomaau

Craab katamas: -

Vropawo . . . . . . .+ . 34,1 30,0 414
AOAOAHO . . , . o « « . 46,9 -6,0 29,4
Dropswo . . ... ... 347 27,5 40,2 -
XOAOZHO & o +» « o o« . . 48,0 7,6 28,3
Nrepawo . . .. ..., 345 21,6 378
HOAOKHO . o o o o o o . 46,0 9,0 29,7
4)ropAao » .+ . 0 o . . 35,7 169 47,0
XOAOZHO « o o o o o o o . 45,3 34 29,0

Y

IMoBbizenre conporuBAenns 3a cueT NOHMMEHU: VAAMHEHHS €CTb
CAGACTBYE HAKAENZ, YHHUTOXACMOTO OTHKHICM. .

ConporuBAcHme :meAesa paspwBy HPH BLICOKER TEeMHEPATYPAX.
Dusnueckne croficTa meaesa mnpu remnepatype 800 — 1300° L] pezko
OTAMMAIOTCS OT CBOWCTB XeAesa NpH OGLIKHOBEHHOR Temmeparype.

Hceaenopanus Koabmana Hag paspbiBOM meresa AaAM PesyAb-
TaThl, NPHBCACHHBIE Ba TabA, 7.

Texyuecrs csmmga m packanemmoro :mereza. Takuu o06pazow,
ommtel oAbMama ykasmBalor, 4TO. CONPOTHBACHHS meAesa DNPH
TEMOEPATYpPE TNPOKATKH NPHGAMMAST MEA€30 NPH DTHX TeMIepaTypax
K CBHHIY H OAOBY B XOAOZHOM COCTOSHHH, TaK Kak COMPOTHBACHHE
CBHHIla pa3spbiEy npH oObIKHOBEHHOR TemmepaType pasmo 1,5 Kt/mar?,
orosa 3 Ki/mm?; cmHes c npu6aBko# cypbMbl Jaer 3 Kilmm?.

K comanrenuio, nu B onmirax KoAabpmawma Hu apyrax uccaego-
Bareaeit HET onpejeAeHHA MSMEHEHHs NpPEJeAa YNPYrocTH € NOBLINE-
HHEM TeMOepaTyphl. '

Kax uaBecrno, csumen me umeer mourn muxaxo#t ynmpyrocru. Beskoe
ycHAMe, npHAOKEHHOE K HEMy, Bhl3bIBa U3MEHeHHe ero Qopmbl.
Apyravu CAOBaMH, CBHHell o6aazaer Temoﬁcrsom, KO¥M B BbICOKOH
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TABJHLA 7.

Kexreso csapounce

Meakozeprucroe

C = 0,12%; Si = 0.11%;
Mn = 0)14%; p = 0120/0

Beccemepopexoe

C = 0,23%; Si = 0,3%;
Mn = 0,86%; P = 0,09%

L « oﬂ
%‘j’t %i 2 Qo .5;: %E 38 O.e :6: %i * 2.0
S | Z%F| g |E=| B|EE| 8 |ETI F | &¥| 8§ | 8%
g 2| B | S5| S | Exp| B 23| & |Ex| § | 2%
3‘ S 5 g -] 5 () o R -] g o M §-3 § g‘a‘
E1GE| 5 |BR| g |3%| 5 |2B| 5 |2E| 5 EE
S 1Sal X ISEl 2 |84l S [SE] & |84 = |88
20 | 37,67| 190 | 2040] 20| 42001 200 238| 20| ¢03 |130 | 1830
84 | 37,54, 21,0 | 19,00 751 403 | 22,0 | 21,2 701578 140 | 23,20
190 | 35,77| 27,3 | 26,00 125 40,1 | 23,51 243 % 120|590 | 192 | 27,30
310 | 33,53 330 | 3400] 190 | 398 200 | 187} 180 | 589 | 22,0 | 29,10
370 | 2991 38,1 | 43,10] 240 395 26,0 | 252 ] 230 57,8 | 24,2 | 31,20
445 | 22,90 48,1 | 4430] 310} 385 | 300 | 2631 310|543 | 387 | 4520
510 | 11,07] 37,0 | 54,69] 360 | 36,5| 200 | 187 | — — — —_
530 | 9,721 440 | 52,07f 4104 33,0 | 59,0 | 360 | — —_ —_ —
540 | 9,04| 180 | 57,25] 460 | 255 | 58,5 | 49,5 — — —_ —
555 | 7,90| 31,0 | 62,13} 440 | 195 554 | 587 | — — —, -—
570 | 7,53| 200 | 54,69y 500 | 17,6 | 520 | 552 ] 530|188 | 290 71,00
5851 7,00 31,0 | 6213] 540 | 142 310 | 312 | — 1 - — —_
590 | 6,89 25;0 78,90 590 | 12,2 | 41,5 60,5 | 600 | 15,07| 388 | 91,70
610 | 7,05| 23,0 | 4520] 640 | 11,4 4121 628 620 | 14,31 37,5 | 94,70
630 | 695\ 191 |4810] — | — | — | — | 630|1507|235 | 9325
630 | 633 12,0 54,76 670 | 10,5 | 46,0 | 48,1 | 640 ; 14,65 42,8 | 95,52
730 | 5,65( 33,0 | 52,10} 700 92| 450 | 522 | 710} 10,52| 46,5 | 94,68
750 | 4,52{ 80| 66,701 750 801 503 | 583§ 760 | 9,05| 452 | 95,03
760 | 4,52} 53,0 | 71,00} — — ~ — 780 | 8,82 47,1 | 94,68
770 414} 8571100 — | — | —| -] — | — | — | —
780 | 3,09 13,0 | 73,00} — — — — — —_ — —
820! 3,20: 20,0 | 75,00 800 69 | 594 | 633} 830|724 | 41,2 | 96,60
850 | 3,01 13,0 7890} 850 58| 720 738 | 8501 6,50 | 37,4 | 97,10
880 | 241 80 | 78,701 900 471 20,2 838} 870 6,00 { 33,1 | 96,60
915 | 2,00] 7.5 {78701 920 4,0 | 158 | 8281} 900 | 542 | 27,3 | 97,40
960 | 1,81 6,8 | 84,40] 940 3,7 11,3 80| — — — -
1080 | 1,2 5,0 { 90,53] 1020 2,6 91| 896 | — it —_— —
1040 | 2,3 7,0 | 92,0 1050 | 3,62 | 13,0 | 97,60
1080 | 3,31 | 11,0 | 97,40
14

TABAMIA 8,

- Hccaeposanna B MapaorTerbypre.
1-1 crenenp TBepzoctH | 2-x cremern TBepgocta | 3-1 cremenn 'rnepuoc;n.‘
Temnepa- 5 Y aannenre o s Yarunenue E Yaruneuune
rypa S B % ma | = 2 B %o Ha é % B %0 ma 5
% s |BE|E% el E% mEr
o B3 F RS X a3 B % 3 g
ORI E R ILEE y TIREE 1| D6
gl |2 |08 S |SE|Sg| 812 |58
— 20° 41,2} 38,0} 31,9} 558 46,7 31,7 26,8| 48,7 50,11 33,8 26,9| 57,5
- 20> ]384} 372304} 586] 43,7| 34,6 | 28,9 48,7] 47,0| 36,7 | 28,6| 61,5
4100° |39,1| 21,0} 1411 50,9 43,9} 22,9| 15,6 43,7 46,7 | 25,5, 18,6] 55,4
4200° | 50,3{ 196} 158 41,51 5481 185 14,8] 332} 57.0| 160, 12,9 36,9
--300° | 47,4) 230| 20,0( 22,91 529 24,8) 22,6| 276 447 — | 51| 15
+400° | 34,1} 50,5 350( 57,5} 43,2| 36,7 29,5 | 50,6{ 43,2| 39,1 44,8| 4455
+4-500° | 19,3] 65,6| 50,3| 79,6} 22,6 | 58,8| 44,9| 79,5} 26,6| 57,4| 309 74,1
+600° |10,7] 96,3 76,7{ 90,3] 10,9| 976} 67,3] 96,0} 13,4 80,3| 56,9| 89,3

Mpumeaanns:

1. Conporuracune Apyrux MeTarros:
Al ~§()5—12 Kt/ mm?, yaranenne 3%, nocae ormmra 800—1000°
n == J, »
Pb —1,25 » ’
Pb — reepamiii (¢ Sb) — 3,0 x#/mm2.
2. XoBapja saMerna, STO CONPOTHBACHHS IpPH BHICOKMX TeMIEPATYpPAX MEHAIOTCS
OT BpEMEHN NPHAOKEHRA rpysa:

Bpens uwenurranua 2 cex, pasp. 44,3 x1/ mm?
3

Henurrpaeman eraan 0,819/, C " » 5—10 ,, » , "

cTenenn obAazaiT xHAKOCTH. Kpome 1010, CBHHEN NO A AaBAEHHEM
AET'KO 3ANOAHAET, KaK MHAKOCTDH, COCYA, B KOTOPOM HaXOZMTCS, BbiTe-
KaeT, KaK KXHAKOCTb, H3 OTBEpCTHH, YeM MNPAKTHKA NOAb3YyeTCA AAA
NPUrOTOBACHHA TOHKOH CBHHQOBOH NPOBOAOKM, CBHHUOBBIX TPY6 M
MPOYHX H3ACAHH.

flereso, npu Temnepartype 800 — 1300°, BnoAne Hanomunaer B 3TOM
OTHOIIEHHHM CBHHEL: NPEAEA YNPYrOCTH €r0 paBeH HYAIO, BCAKHH vzaap
MEHseT HAH OCTaBAfieT CAeAbl Ha KyCKE pacKaA€HHoro meaesa. lloa
AaBACHHEM DACKAACHHOE MEAe30 NPEKPacHO 3alOAHAeT (BOpPMy cocyaa,
B KOTOPOM OHO 33KAIOYEHO, YEM NOAb3YICTCA NpH MTaMIOBKe H3jeani
OYEHDb CAOKHBIX QOpM, NPHYEM XapaKTePHa NMOAHAS OZHOPOAHOCTb, TaK
CKasaTb, CAHTHOCTb, IITAMIOBAHHOTO H3AEAHA.

[lpuroroeass meresunie TPy6Hl, MPOBOAOKY, AHCTHI, MPAKTHKA HE
NOAb3yeTCH METOAOM, OCHOBAHHDIM HA TEKYy4eCTH /PaCKareHHOTO meresa,
KaK NPHUTOTOBAAIOT ®TH MPEAMETH M3 CBHHUA, HO He NOTOMY, 4TOGHI
TOMYy NPEeNATCTBOBAAH CBOHCTBa meaesa. HecoMueHHO, packaAeHHoe
MEAEC30 ACTKO NOTEe4YeT NpPY HEGOABMIOM JAABACHHHM H JACT [peKpacHble
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u3zeAns. TPyZHOCTb YCTAHOBKM TAKOTO HPOUSBOACTBA 3aKAIOHAETCH
B NPpurSTOBAEHHH COCyAa M OYKA, H3 KOTOPOro moA ARBACHHEM JOAXHO
noTeuyb XeAeso- ! ’

Boiro 651 OWHOOYHO ZyMaTb, YTO CBOHCTBOM TEKYYeCTH 06GAajaioT
TOAbKO HeMHorue memecTsa. Hamporus Toro, mbi HMEEM BCe OCHOBaHHsA
AyMaTb, YTO TEKyYecThb CBOICTBEHHA BCEM TeAaM, Pa3 OHH NOABEPrHYTHI
AOCTAaTOYHOMY AABACHHUIO.

[lpu remmepaTypax, CMEZHBIX C TemmepaTypod NAABAEHH:, KOrza
npejeA ynpyrocTi NOHHAKETCS A0 HYASl, TeAa IPHOGPETalOT CBOCTBA TEKY -
YeCTH NpH HeGOABUMX JABACHHAX (HaNpHMEp, TEKYUeCTh AbJa B A6AHHKAX ).

[lpu remmeparypax, YAGACHHBIX OT TOMKH IIAABACHHS, AABACHHE
AOAKHO MPEBOCXOAHTb MPEAEA YNPYrOCTH.

Cpass TexyuecTd ¢ mpoKaTkoi. IlpokaTka moansyercs TekyuecTbio
meAesa AAS PUTOTOBAEGHHS BCERO3MOMHLIX COPTOB REAE3a.

[Ipoxarnbie BaABl JOAMHO paccMaTpHBaTh Kak COCyA, B KOTCpOM
PACKAAEHHOE IKEA€30, YBAEYEHHOE CHAOH TPEHMs B BaAax, NOABEPracTCs
JA3BACHUIO, JOCTATOYHOMY JAS BBHITEKAaHHA ero Hu3 (QacOHHOH IIEeAH
Mesay HuMH. /lBHAEHMe H Macca BaAOB O6ECNEeuMBAlOT HHSKYIO TeMIle-
paTypy KaK COCyAa, TaK M CTEHOK pyubs, M3 KOTOPOrO BBITEKAeT
npokaTbiBaeMbifi cOPT. .

KakK mb yBuguM HEZE, npoUEcC MPOKAaTKH YpPEe3BLIYAa#HO CAOMEH
M NpejCTaBAAST rpPOMajHble TPYAHOCTH JAAsS MOHWMAHHA €ro A0 Tex
1op, MOKa Mbl HE NPHMEHHMM K HeMy 3aKOHOB TEKyYeCTH.

Pas mb1 ycsouM ce6e TOuKy 3peHus, UTO yBAGYEHHbIH B NPOMEXKYTOK
Me:XJy BpalIAOIIHMHCA BAAAMM KYCOK PacKai€HHOroO :xeAesa npeccyercs
¥ BBHITEKACT 3aTeM HS INEAM MeXJy BaAaMH, Mbl TOTYAC Ha4YHEM AErKO
pa3abuparbcs BO BCEX CAOMHBIX ABACHHAX MPOKATKH.

Cpasn Teryuectm ¢ mpeccoBaHmeM. TeKyuecTbI0O MeTaAra noj
A3aBACHHEM OGDACHAIOTCS OYeHb XOPOWIO, H MPOLECCHI KOBKH H mpec-
cOBaHHE DPACKAAEHHOrO XeAe3a [0} IPEeCCaMH HAH MOAOTAMH, [pPHYEM

TaK KaKk CaMOe ABAGHHE IIPECCOBAaHMA ropasio
' npouie, 4YeM MPOKATKa, TO 3aKOHbl TEKY4YeCTH

{____fr_ X A€rHe yCBOAIOTCA HAa aTHX G0oAee MPOCTBIX MPHU-

LRy MEPAX, K DACCMOTPEHHIO KOTOPHIX MBI Temepb M
} ] nepefizem.

Bozpmew nuannapux AA (@ur. 1) & noaeepruem
€ro JaBACHHIO MexXJy HakoBaabHe#i u 6oilixoM
npecca. Lluamszpuxk AA moayunr Qopmy 6o-
yeHka BB5. [laBaenune, KOTOPOMY HyXHO NOABEPT-
HYTb BTOT HHAHHZPEK, 4TO6bBI pasjaeHTbL ero

\ g B GOYCHOK, 3aBHCHT MPEmAE BCErO OT MarepHaa
TRy WHAREApRKA: MeAe3HbH UMAHHADHWK PAaZZaBHUTCS
IA TpyaHee, Yem cBHHLOBbI. EcAn Mbl uMeem meaes-

Our. 1 Hblfl UHAMHZPHMK UOH PasAHYHBIX TeMIepaTypax,

TO COMNPOTHBAGHHE €r0 Pa3ZaBAHBAHHIO 3aBHCHT
npexze BCEro OT TEMMEPaTypbl.

Banren (Dalen) [IPOH3BEA HHMeCAeAylouiHe HaGAICACHHA HaZg
KOBKOH meresa 1oa ruApaBAMdecKAM’ PECCOM. |IPOKOBBIBAACA CAMTOK
290 XX 260 mu. Tpu mearom karenny (npu6ausnreabro 1200 °Ll) na 1 sr.m2
fIPOKOBBIBAEMOI'0 CAHTKa aaBaroch zasrcuue 4,3 x1 (430 am.m).
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Tlpu remuomeatom (1100°) — 5,04 x na 1 am?
» CBETAOKDPACHOM (10000) -— 5,32 » 9 1 ”»
, TemaoxpacHom (800°) —1263 ,, , 1
» Gypon xarenmu (700°) —1396 ,, ,, 1 ,
, TemHoOypoM Karewmn (600°)—17,61 , , 1 ,

[lpu OYeHbD - SHEPTHYHOH KOBKe, Korja BHYTPEHHHE YaCTH CAHTKa
COXPAaHAAM OYeHb BLICOKYIO TeMIepartypy, CONPOTHBACHHE KOBKe MOHM-
mangcn g0 3,8 ¥ ma 1l mm?,

Tak, MBI BHAMM, YTO TEKYYECTb KEA€33 3ABHCHT OT TEMIEPaTypbl;
¢ NMOHHZEHHEM TEeMIEePaTrypbl Hazo ynoTrpeOuTh SHauHTEAbLHO GoAbliee
aaBaeHne, uro6bl 3aCTABHTH TEHL' METaAA. :

BapucuMOCTh TEKYYECTH OT TPEHHS MeXAY HpeccyembiM o6pasnom
u Goitxom mpecca. Mbi muaeaw, uTo paszaBAHBaeMBll MexAy Golikom
¥ HaKopaAbHeHl IMAWHAP noaydaeT Gouko- .
o6pasnyio popmy. [lpn paspymenmn pasaa- /”:,_’MA\P
BAHBAEMOr0 IIpECCOM Ky6HKa K3 LEMEHTA '\?\\ e /
Mbl NOAYYHMM JBe NupaMuAn!, obpamexubie \

i :

¢ I
APYr K Apyry sepwasamm (pur. 2). \\, %

Taxoe paspymenwe noaeepraeMbix zaB- \ﬁ/’\ §V .

AeHHIO 06pa3slOB €CTb CAEACTBHE TPEHH, ;
BO3GYAHBIIETOCST MeMAY pa3ZaBAHBAEMbIM o
06pa3iioM ¥ HaKOBaAbHe# H Gofikom npecca. s/
Ecan ocaaburts o370 TpeHue, To popma paspy- L /

menns wMeusercs. Hanpumep, aocratouno
cMasaTb Ba3GAMHOM 606K H HAKOBAAbHIO Dur. 2.
npecca, pasgaBAMBAloNEro KyOHK MOPTAAH-
CKOTO IIeMEHTa, uTO6bl paspyumieHHe Ky6uka noTepaa0 BHZ ABYX NHPaMHZ,
a 3TOT MocAeaHuil pa3burcs 6bl BEPTHKAADHBIMH TPEIIHHAMM HA CTOAG-
yaThie vacTHunl. EcAn Memay OCHOBaHHEM Pa3zaBAHBAEMOTO XKEAE3HOTO
UHAHHAPHKA W GofikoM npecca MOAOKHTH TOH*
N - Ky®© MPOKAAZOYKY KpacHO# MezgH, TO HCIbI-
y ); 5 ) TyeMbiil KEAE3HbIH [MAHHADHR PA3AABAHBAETCH
, He B GOYEHOK, & B LMAMHJDHK &e C YIIAPEH-
i upiM# ocHopaHusamu (Qur. 3).

M B ToM ¥ B ApyroM cayyae yCTpaHeHue
TpeHHs Memay OofixoM M pasjaBAMBaeMbIM
ofpasuom obAeruaer HCTEHEHHE METaAAa H le-
MEHT3, H CONPOTHBAEHHE HMX Pa3ZABAMBAHHIO
3aMeTHO Mazaer.

Ky6ux uementa, ocHOBazMe KOTOPOro cMa-
3aHO Ba3eAMHOM, Pa3JasAyBaeTcsi B ZBa pasa

®ur. 3. Aerye, 4eM Ky6MK HecMma3aHHbIE, |
3apucHMOCTL TEKYHECTE OT BLICOTHI Pas-
AABAHBACMBIX UNANBJZPHKOR H HX aAmamerpa. | peHne Mexay Gofixom
nmpecca ¥ OCHOBAHHAMM LHAWHAPHKOB 3ajepAUBACT MCTEUEHHE METAAAR,
) T.. € PA3jABAHBAHME LHAHHZPHKOB TEM 3HAaYMTEAbHEE, ¢HEM BBICOTA
UUAKHAPHKOB MeHbIe. \
Bor npuumna, nouemy AAs OCagKM HA ONPEACACHHYIO BEAMYHHY
UHANHAPKKOB GOAbWIQH BBHICOTHI HYXHA HAarpyska MeHbmias, 4eM AAd
OCaZKA HUIKHX LHUAHHAPHKOB HAa Ty XK€ BhICOTY.

SIS A
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Koapon (Codron) onySAHKOBZA CAeAYIOUIHE CBOH ONBITHI: CAATHIC
noaseprarnch LMAHHAPHKH AHAMETPOM B 20 mm, ocahka Kamabii pas
pasHsiaace 1 a1 Oxasaroch, YTO AAA Takofl OcaAK¥ NPH pasAuyHOM
BDICOTE UMAHHAPHKOB norazo6HAOCh pasAHuHOE HANMPAXEHHE METaAAa
Ha 1 mm?, a uMeHHO:

TABAHLIA 9,
Ceuney Mean ] Aarynn ‘Anrce meaeso
Bricora
QUAMHZPHKA Zasaexne B xt Ha 1 wum? gan ocagkm yuamHapuKa Ha 1
€ro BHICOTH
20 mn . ... 038 .30 50 50 60
10, .... 1.3 42 80 80 100
5, ... 2,7 70 140 150 18C

B nzamsom cAyuwae, oueBuAHO, Tpenme Memay WeKamm 60RKOB
K OCHOBAHHMSIMH PASZABAHBAEMMBIX IIHAHHJPHKOB 334CPAHBAET PACTEKAHHE
MeTaAAa, npHAexamlero K 6ofixaMm, koTopnill, 6Aarozaps CyuieCcTBOBaHHIO
BHYTPEHHETO TPEHHA MexmJy 4YaCTHUAMH, 3aZ€PRHBAET PACTEKAHHE
CpeJHHX “acTHL UHAMHApuKa (dur. 4). ,

UHAHHADRKaX GOABIIOR BHICOTBI POAb DTOH 3ajzepmKu MeHbHIe,

4eM B UHAHHZPWKAX MaAoi BBICOTHI

Uro6br BbiacHuTD BAMAHMe Tpewns, Ko poH PHAOMZMeHHA ®TOT
ONbIT,

On B3aA cBHHIOBbIE KPYXKH Bee OZHGR M TOR me BHICOTHI B 5 414,
HO DA3HbIX AMAMETPOB, M ONPEAEAWA AaBAeHHe Ha 1 .42, nymHoe AR
OCaZK¥ 3THX IMAKHAPHKOB A0 Bbicotsl B 4,5 s, T. e. Ha 0,5 mat.

Oxasarocp, uTo wueM auameTp Kpy&Ka G6OAblle, TeM GoAbmiee
Aaeaenne Ha 1 m® Hago ynorpebuth aas ocazxu ero Ha 0,5 a2,

TABAHIA 10.

Juanerpr  koymxon &0

ocagku B mm , . . .| 10,0 | 200 | 30,0 | 400 | 50,0 | 60,0 | 80,6 | 100,0

To me, mnocre ocazku

Bamh. . . .. .| 105|215 31,6 | 425 527 | 633 | 844 | 1052

Aasrenne na 1 mx? mro-

wazn xpyxkos B xz. | 1,04 | 22| 37| 44| 502| 57| 605 675
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Yro6bt 06bacEATb' cebe npHuMHY, NOYEMY NpPH ocCajKe Goapmero
Kpyxka HeoGxoguMo GOAbllee zaBaeHue, OGPATHM BHMMAHHE Ha ImyTo,
KOTOpBili coBepmaeT YacTHUA MPH PasjaBAHBAHMH Kpymxa (¢ur. 5).

B zamHomM cAyyae MeTaaA M3 2AeMEHTaPHOTO ceKropa, cooTseT-
CTBYIOILETrO ayre 30!, nepememyiaeTcs B COOTBETCTBYIOULYIO Ayre 4acrth
XOAbja, mpuueM 06.eM NEpeMecTHBEroCS METAaAAa paBeH MAOIIAAH
CeKTopa Ha OCaAKY ULANHAPHKA
K paBeH 00bEMy COOTBETCTRYyIO-
weii 4acTH KOAbLA.

Ecau npuunrs, 9o Bech 06bem
METaAAa EPEMECTHACA H3 LeHTpa

N !
LU i st

7 %/ 774 "\[M—,,“_" %

ODur, 4, . ®@ur. 5.

TAMECTH CEKTOPa B UEHTP TAKECTH KOABLA, TO ACTKO BHIMHCAMTD AAHHY
NYTH TaKOTO MepeMelleHus. , ;

JAasn guamerpa xpymka B 10 4 sror nyrs Gyaer pasenr 1,79 am,
a ars kpyxka B 100 .um on 6yaer pasen 18,0 .4n.m.

Ilpn nepemeitennn merarra sarTpaunsaerca paboTa Ha NPeozOACHHE
TPeHHs TeM GoAbmas, ueM GOAbIIE NMyTh MEPEeMEUIEHHA METaAAa, a TaK
KaK BEpPTHKaAbHas ocazka Aaa Kpyxka B 10 mu u 100 m#m opuna-
xoBa— 0,5 4.4, T0 6oabmas pabora no nepemMelleHHIoO MeTaAAa COBEp-
IAeTCA 3a CYET YBEAHYEHHOT'O JaBAEHMA.

Ornomenne aavrenmit va 1 #M2 pasno:

6,75:1,04 = 6,5 paza.

Ornomenne nyreft nepememienns pasuo:

18,0:1,79 = cv 10 pa=.

Orcroza caeayér, uro zaBacmue BO3pacTaer caabee, ueM MOXHO
6piA0 6b1 OmuAaTD. ’
dapacumocTs gaBAempsn oT CxopocTm BerewemEA. EcAm spaenme
CHATHA UUAHHAPUKOR MOJ DPECCOM €CTb HACTHBIX cAydall wucreuenus
H caaBAMBaeMbIfl 04 MPECCOM METaAA, TaK CKasaTb, OMHAMAETCH, TO
SnicTpoe camartMe a0AmHO TpeGorarb 60AbmEro AABACHUE, YEM MEJAEH-
HOe, u60 npu ObICTPOM CMATHH CKOPOCTb HCTEYEHHs 6OAbmad, HeM

z* . 19



[P MeAACHHOM, 3 CKOPOCTb MCTEUeHHA 3aBHCHT OT A3BACHHS 1O, 33-
koHy Bepuyaam

V=ypy 2gh,

rae i — ecTs Hamop, UAH ASBACHHE,

OnpiTsl NOATBEPEAAIOT BTO YMO3aKAIOUEHHE:

Koapou BssA aBa OAVHAKOBBIX LMAMHAPHKA d=18,7 mm n h=
— 30 4141, Oa4H M3 HKX OH PACTIAIONIHA B KPYzOK B 2,5 .0 TOAIHHBI
5 18 MunyT, NpH YeM HarpysKa NOCTENEHHO BO3pacTara oT 290 x1 o
38000 x1. [Jlpyro#i Takofi xe UMAMHAPHK OH Pa3fgaBAMBAA OYeHb MeA-

AGHHO B TaKOH ®e KpymoX B 2,5 .4, fipuueM HayaAbHas Harpysxa:

6nra 230 x1, a xomeunas—28000 xi, 7. e. meupme B
38000: 28000 = 1,36 pasa.

Jpyro#t onbit, caeranunit Koaponon, Hocua takoit xaparrep:
Ou p3sa ceuuposwit pwaunapuk d==38 mm u h=234,5 su un sa-
ZAACA LeAbIO OAMHAKOBO OCajHTb er0o yjapamu 636nt kompa B 11 x2

BecoM, moauuMaeMofl ¢ pasanumoli BhicoThl. Koraa on noammmar 6aly .

Ha 8 4, TO ZAA OCAAKH DTOTO UMAMHADHKA 3aTpauuBaroch 88 Ku40-
1paAMMOMmenpos paboTol.

C 6 . sarpaunsarocp 82 K141
” »” » »
” 2 59 . 5 67 »”
» 1 » ”» ‘59 »”

np“ pasjiaBAHBAHHH HUAUHAPHKA NPECCONM nOHaaOGH.ﬁOCb BCETrO
26 xim.

Hrtax, npu ocaske yzapaMm 60AbOION CKOPOCTH CAZOBAaAO GbiCTpOE
MCTEUeHME MEeTaAAd, ¥ paboThl PAacXOZOBAAOCH GOAbUIE, UEM TPH OCazKe
npeccoM c. JaBACHHSM MaaroH CKOPOCTH.

Pazmuna B KOAHYECTBe paGOTHI, 3aTPAYHBACMOR B 3TOM U JAPYroM
CcAydasix, l‘pomam{aj-n TpH pasa. .

Caungossti kpymox 30,6 4241 Bucornt ® 18,2 4.0 zmamerpom ezamamBaacs Ao
2,5.mm- 8 18 munyr n B 4 uaca 12 mmnyr, 1. e. B 15 pas zoavme. Buicrpoe cmarne
norpe6osaro paGorn ma 42 B 1,5 pasa Goavme.

[lpu cxATWH CBRHUOBOH TPY6KH CONPOTEBACHHE JO TEX NOP HE YBEAWIHBACTCA,
[OKa CHNMAIOTCA M YTOALAIOTEA CTEHKE; pAS Me MOAYSA€TCH KDYHOK, HPHHYXAEHHbIH
PACHAMEATHCS, ZABACHUE yBeAWNHBaercs xpailine 6picTpo.

[lpumep paGort MOAOTAE B PaGOTHI pRCTAXEHHA!
6pycox 150 X 150 X 450 4.4, ¢ 118 yaapos moacra BecoM 3309 x:, c ssicoTHI
1000 4 npoxopan 5 85 X 83 x 1320 aum. ‘

Pa6ora moaora:

118 x 3300 x 1,0 = 389400 x1..
nepeuelgenuc MeTaAAa:
85 x 85 x (1320 — 450) =6 285750 4r.43.

Ha 1 c4® npuaerea:

389 400 : 6 285,750 = 62 Ktm. !
20

Pa6oTa BLITArEBaHMA, OPH conporuBacemn ma'l Mm2— 6 K1, Gyger
(150 x 150 X 6) - (1 320 — 450) = 117 450 Ko,
Orromenne mexay PaGoToll MorOTA u paboToN BHTATHSAHHA PABHO
389400: 117450 = 3,3 pasa.

ConpoTHsaeHse aRACHLIBAHHIO XOAOAHONH XeAeSHOH sakienk:m Ha 1 um? (sua-
merp saxaenku 14 4.4) or 34 K¢ B nepomit moment Ko 307 ¥t » xompe. Iopsuan
saxaenka 14 47 guaMerpoM: Henpsimenue ua 1 .44.42 cedenna pHavaae 11 42, 8 xomme

110 x?. Koneunoe nanpamerue B 10 pas Goabwe nmeppomasaibHOro.

Me:{m:g paGoTol N0 MPECCORAHMIO CBHELA U HATPETOr'0 MeAe3a CYMECTBYET OTHO-
uieHne t I

Puictpas npoxaTka ZOAXHA YBEAHUHBATh YIIBpeHHe, NGO 'CONPOTHRACHYE HpPO-
xatku (paGoTa) JAOAXHO YBEAMQHBATHCS; BOT NMOYeMy NpH GWCTPOH MNPOKATKE METarR
rpeercsi W PTHM NYTeM yMeHbmaer paGoTy IPORATKA.

O6mmi#t BmsoA. Mrak, Mbi BHANM, uro JaBAeuHe, BbLISHLIBAIOUIEE
HCTEUEHHE, €CTb (YHKUUA TPEX NepeMEHHBIX:

1) Temneparypni xeAesa, MAM MEMAYYaCTHUHOTO TPEHHA KCALSa;

2) TpeHMs MexJy UACTHUAMM HEAE33 H MaTEPHAAOM MPECCYIOMHX
60BKOB, 4TO MOPOXJAET 3aBECHMOCTb JZABAEHHMA OT BhICCTHI M A¥aMeTpa
paszzaBAMBaeMbix 06pasuos, u :

3) or crOpOCTH HCTEYCHHSR; YBEAHUCHHE CKOPOCTH MCTEYEHHA NPO-
HCXOAMT 3a CYET YBEAHUCHH: JABACHHA. ‘

" N

FAABA L
(06padoTka meAesa mpoxaTKoi.

flercnEe mpokaTKM Kak CAy%aii HCTewemEs MeTa2AAa. Mrak,
NyCTb KYCOK MeAe3a 3aZaH B ABHAYyIIUECH JAPYr APYry HaEcTpedy
Baibl ¥ IPOKATHIBACTCS MEMAY HUMK. UTOo mMe ZeAaericss B dTO BPEMs
C METAAAOM?.

v "
7 7

P
— \% 5 7
i
i

%

Qur. 6. Qar. 7.

Yro6m ysacuuTb ceGe 8TO, 3aMCHAM MPOKATHLIE BAAKH LHMAUHZPHvuE-
ckuMu GofixaMu Tpecca, kak nokasano Ha ¢ur. 6. [lpeacraBum ceGe,
uro cepeauna noaocnt MM czasaena yranHAprueckuMy OolikaMu npecca;
PE3YABTATOM TAaKOrO MPECCOBAKUA 6YAET TO, 9TO OTpesok 2abd (gur. 7)
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PasAaBUTCA K HNOAYYAT GOKOOGpasHyio (OpMy, npudaeM NPH cCOAnmeHHn
60fKOB npecca YacTH MOAOCH! 6YAYT BLHITAAKMBATHCA B pasHbie CTO-
POHDI, KAK MOKA3aHO CTPEAKAMH, a MeTaAA GyzeT BHIAUMATbCA H3 Ba-
AOB B TOM K€ HANPABACHHH.

Teneps npeacrasum cebe, uTo Gofikam npecca A u 8 jaro Bpa-
1IaTeAbHOE ABHAEHHE APYr APYTy Hamctpewy (¢pur. 7 u 8).

Tak xax mexzy Gofikom A ¥ B u norocoit cymecTByeT TpeHue, To
ABMAYmIHECS MO HaNPABACHHIO CTPEAOK NMOBEPXHOCTH BAAOB MNOTAIUAT
B BaAbl HAXOZAWIYIOCA MeMAy HMHMH 4acThb noaockt 440D, woropas 3a-

TAHET COCEAHIONI C Hel
¢ AeBO#f PYKH HOBYIO
yactp. Ho Tak xak npn
JABHAXEHHH YaCTH NMOAO-
cm  Gb  npuxoautcs
BcTynarb Bce B Goaee
u 6oaee TecHoe mnpo-
TTTTTY J— CTPAHCTBO, TO 3a:XaTas
: MexZy BaAaMH 4acTb
HOAOCHI HAYHET KCIM-
ThIBaThb JABAEHHE, H B
TO Me BpeMs HAYHETCH
BHLKHMARHUE HAHM HCTE-
YeHUEeMETaAAaHSBAAOB
Myur. 8. B CTOPOHY, 06paTHYyIO

ABHXEHHEIO IOAOCHI.

Taxum o6pasomM, mosepxHOCTHbIE, yAEpEUBACMbIE TPEHHEM YaCTHUbI
METaAAa YBACKAIOTCA ABUREHHEM BaAOB BEpeJ, MO HANPABACHHIO PO~
KaTKy; cZaBAMBAaeMbieé BAAAMH CPEAHHHbIE YaCTHUbl METAAAA BBIKK-
MAlOTCA H3 BaAOB MO HANPaBAEHHIO, 06paTHOMY NpPOKaTKe, H NOTOMY

CAOH MPOKATHIBAEMOH MOAOCH! H3THGAIOTCA, KAK NOKa3aHO Ha ¢wur. 8.

Bosbmen gsa mmammapuucckux Goifxa mpecca gHaMeTpOM, paBHbLIM AMaMeTpy BaAOB.
Mezay Goiikamu MOAORMM KyCOK MeAS3a MPSMOYFOABHOTO CEeHNS, JBE CTOPOHM KOTO-
poro QQ (gur. 9) BukpyseHn coraacHo GoftkaMm. Hammey npece: mrocknme rpann meaesa
CACAANOTCA BHOYKAMMH, HO CTOPOHM 4@ Kpenko npnmﬁv'r K Golixam, m pasgyTHe HpO-
usollzer s cepegmme (pur. 10), mpuuem emmyxAasn oORpyEHOCTD 6yZET HOPMAaABHA
k o6enm nosepxmocraM 60iikoB.

Hazmem mpece eme. Herezo pasgasures B 6aun (qur. 11); nosepxmoctn aa me
B COCTOAHHE GYAyT yaxe CACPRATL CKOABKEHUs XeAe3a N0 HOBEPXHOCTR Gofika, M me-
AesHHE Ganu Gyjer xacartbes Golika yme mo mosepxmocra,bb.
% Hrax, upm HeyMepeHHOM ZaBACHHM B HPOKETHHIX BaAAX NOKCT ABHTHCA CKOAbKE-
HAE M2TaAAz, HANPaBACHHOE MPOTHB HAUPABACHAA [IDOKATKH. JTO-FO CKOALMEHHE, WAH
HapyMieHye CLHeNAeRHs Mexdy GoAKaMu M MeACEOM, H ecThb KopeHHas HpHYEHa oOCTa-
HOBKM keAe3a B Barax{

8Koe JaBACHRE MOXHO XaBaTh B PYubiX 6es onaceHms, YTO OPOMSORACT CKOAD-
meHme meAcsa B paAax? Pememue sroi sagaum ecrn pemenue sagaum o6 yrae saxpara.
Ouernano, uto croAvmenns 06paTHOTO ABMKEHMIO BaroB He GYAET TOALKO TOTAa, KOrJa
naomazn noaycermemros @bg u fdi 6ysyr wmempme rpeyroabmmka Ocd (¢ur. 12)
W MCTaAA, BWAUMASMDIi BaAAMH, HalifeT NOMeIIeHHEe B 3TOM TPEYrOABHHKE. 1),
AoIanb STOre TPEYrOAbMHKa GyZAer:

A A A2
5 —'z"tgtxr—'*'“tga.

) Ha camom aere ckorpmense mmeer Mecto (CM HUNE), TaK K8K TPEYTO\bHHK

beb sanoimes meraarom, OOCTYNAWUM B BaAbl.
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'flromaan cermenta pasna
' , F=‘;“<arc 2gb—rsin2a>.
Tloacrasans SHAYCHHA BEARYMHBI ZyrH, BOAYHM
A2
_g__[ V(2rsina)2+_?x2_, sin ZGJSTtga I £ §)

3arem

r—x
COSE= """, . . L .e .. (D)

1

IR zpa ypaBHEHES CAYRAT AAA pemEHUs BOOPOCA O BOSMOXKHOCTH 3aXpara Ba-
ABME_HOAQCHE.
HNpamep Hamme-Caramuckoro sasoza (gur. 13).

325 —50

€os @ = —~gpe—— = 0,848; a= 310,

Dur. 9. @ur. 10, Qur. 11,

ITromags Tpeyroavmuka .
(—3—)2 tg o = 1752. 0,601 == 18400 2.* , .
Tlromaan cermenra:
. [ l/ @r isin 3192 + }Séx"—-rsin62°] =

= 162,5 [ l/ (650 0,515)2 + 1;5 502 — 325 0,883] = 9440 12 .

l'])\oxgaub CerMeNTa MEHDbIMC NAOLIAZH TPEYrOAbHEKA.

Hrak, meTaAA mMeeT B BaAax ABa JABHXEHHs: a) NOBEPXHOCTHLIC
YACTHIUDbI CASAYIOT ZBRHEHHIO NOBEPXHOCTH BAAOB —— BIIEPEH; B) BRYTPEH-
HHE CAOM HMEIOT TNONATHOE ABHAEHHE — Hasaj M3 BaAOB. JTHM ZByM
ABHMEHMSM COOTBETCTBYIOT K ABE CHAbl: 1) BpailaTeAbHas CHAa Ma-
WHHbl ¥ 2) BRIMHMAIOUEE METAAA H3 BAAOB yCHAME. OTH JBE CHADI,
BIAMMHO TNPOTHBONOACKHBE, OGYCAOBAHMBAIOT BHTATHBaHHE IOAOCHI
B8 AAMHY.
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, Hafizem maremaTHueckoe BblpaReHWe A pTHX CHA IO crioco6y?
npearoxennomy npod. M. Ml Meme p ¢ kxmm. Pimeem napy saros, asu
AYIMXCA APYr APYry HAaBCTPEUY; MEXJy HuMu — [POKAThIBAEMAT MO
aoca (par. 14). Baant mamartsi 4pyr k Apyry curamn F H 3aXBaThi-
BAIOT MOAOCY AYraMH ¢, COOTBETCTBYIOUIMMH yrAy 3axBaTa &
Baabi ZaBaT Ha MeTaAA, NMPOKAThiBaeMbil Wexay BaAaMH, H ero O&H-
#aroT, a NOTOMY dAEMEHTHl JYIH yYrAa 3saxpaTa @ HCNbITHIBAIOT pPaBHO-
MepHOe THAPOCTATHYECKOe AABACHHE Ha EAMHMUbI NAOWAZHK BaAOB 1),
HAH, YTO TO K€, Ha BAECMEHTbl AYrH & B raxom cAyuae paBHOACH-

CTBylOIas BCEX ZAaBAGHHMr HA Jyry o no#aer no cepejuee Zyru &
H pasZeAuT yroa @ nomoaam. Hasosem ee uepes P;.

Huxuuid BaA JaBHT TaKkke Ha NOAOCY HPOKATHIBAEMOTO XKEA€3a
paBHOMepHO N0 Bceil ayre ®, W paBHOAEHCTEylOWwas ero JasAenui
Takme NPOHAET uepes cepeauHy Ayrat &,

ST\H paBHOAcHCTBYIOIIHE ZaBAeHrH, cuabnl Py Py, cyTb oarm H3
CAaraiollMX BEPTHKAADEDBIX JaBAeHu# P — P, KOTOPbIMH BaAbl HaZaTht
APYr K APYry BO BpeMsa mnpoxatkd. Jlpyrme caaraomue QQ ropu-
30HTaAbEBI 2).

gyumnpyn cuanl PPy, noayuum pammoaeficTeyiowyio R, BeAHUHEZ
Koeii pamma:
a

R . a sin &
T=P,-sxn—2~=P f:P.tg:;;(?=2~P~tg ;»
003’2— B

[Mpuusne o= 2220, noayunn R=2P. tg 10°10'=0,35P.
Orseyaer Au sTa GopMyAa ZelACTBHTEABHOCTH?

!) 910 Guao 6 nPaBHABHO TOABKO NP TOM YCACENH, KOTEA KOSQQHIMEHTH
TPEHHA NPOKATHIBAEMOrO METaAAa O BAAKH ¥ HaCTH NPOK&THIBASMOTO METaAAR MEXMZY
€060 GuiaM Gl paBMBI HYAK, T. €. KOTAA MPOKATHIBAEMEIE MeTaAA GuA 6B MHAKKM.
A pas onn Bume myim, To zamrenue Ha exmEmyy NOBEPYHOCTH BEAOB TEM GOAbIe,
yem 26.ume K AuHME, coegnusoedi geutpu paros. H. C.

) BoxoBue pxraabimu 8arcB He ECHHITHIBSICT ASBACHHA OT FOPHSGHTAABHBIX CHA,,
160 NOCACAHRE YHHUTOKAIOTCH TPeHHWcM Mmeraira o saast, H. C ‘
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[paBuAbsO AM Hame mNpeANOAOMEHHE, HTO BAEMEHTB! JAYLH yraa
3aXBaTa HCOBITHIBAIOT PABHOMEPHOE THAPOCTATHYECKOE AABACHHE OXH-
REHKOro MeTaAAar

‘Orperom Ha 3TH BONPOCH MOMET CAYAHTb MONBITKA NPHAOMEHHs:
'3TOR (opMyABl K ONBITHBIM HCCAezoBasuaM npokatku Kogpoma,

Jan onmroB Koapoua caymuna napa sarcs auamerpon 100 .z,
BaAkH npuBOZHANCH BO BPAIIATEAbHOE JABHKEHME NPH NOMOIIM Ha-
BepuyToft Ha HHX MACKO# MPOBOAOKH, KOHIbI KOTOPOH NPUBASMBAAHCH
k auHamoMerpy. OaHH BaA DOUEHMAACA K ADYIOMY INpPH NOMOILK
rpysa P, KoTOpbIi MEHAACA B PasAUUEBIX
ycaoemax onmra ot 350 k¢ go 930 ki
(@ur. 15). ¢

B oroM onpiTHOM cTame KaraAcs CBHHEIL
20 X 20 .14, npryeM MOCAE KaxAOTO MpO-
nycka MEZMepsAach AAHMHA, TOAIMHA W INH-
pyHa 6pycka, a TakKme HCTHHHas JAAHHA
NYTH TOUKY HA OKPYXHOCTH BAaAMKOB, H IO
PASHOCTH ONPEACASAACH BEAHUHHA ONEpe-
MeH¥A [OAOCH, KOTOpas paBHArack 2—0%,
ZAMHBI OpOKATBIBaeMOR moAochl. 3aTeM W3-
MepaAach MO ZuHAMomeTpy cHaa Ry Ha-
rpyska ma Baimkn P wussectHa. Mz ycu- -
Aus R) BBIYHTAACS PAacxXoj CHAM Ha TPEHHE,
H OnpeAeAsAach noaessas cuaa R.

OTH onbiTHBIE JaHHbIE ‘*cocpegom;enbx

B NEPBbIX. BOCEMH KOAOHKAX TPHAOKERHOMH
rabaugnt (Taba. 11).

B ocraavunmx 9 — 14 xoaouxax cocpezo-
TOYEHBl PE3YAbTATBl HAIIMX BHIYHCAEHHI,
NPOBEPAIOIUX (BOPMYAY AAsS CHAn R,

a OCHOBAaHHH BbipameHH

Qur. 14.'

A—3

5 =7 (1—cos a)

onpeieAsAach BEAHUHHA KOCHHYCA . yFAA 3axBara ¢ M YroA 3axsara
(xoronka 10). )

B xononke 11-# noMemenbl BBIUNCAEHHbBIE AAHHBL AYT B KOAOHKE
12-#i — NAOWAAN CONPHKOCHOBEHHS Mezay MoAocolf u Baaamu. Ecau paa-
ZGAHTb CHAY Ha IAOIIAAb CONPHKOCHOBECHHSA, TO Mbl MOAYSHM AABAEHWE
B Ki/#m:, omumaiomee cumey (xoaouka 13), M, HaxoHel, MOAB3YsCh
BbipameHHeM

a

R=2Ptg 9
MozmeM HafiTu BHYHCAGHHYI BeAnunny cuAbl (roaomka 14), como-
CTaBHB KOTOPYIO C ACHCTBUTEAbHO H3MepeHnHOH cuaok (koromxa 8), mst
MOZeM CyAHTD O CTENESHH JAOCTOBEPHOCTH MATEMAaTHYECKOTO BHpame-
HHA ZAs cHABl R. :
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Conocrasaense koAoHOK 8 14 ZaeT Ham BO3MOMHOCTb yGeaHTbCH,
/qT0, paccMaTpuBad JABACHHE METAAA2 Ha MOBEPXHOCTb METaAAd Kak
AABACHHUE RHIKOCTH, Mbl GbIAM BeChbMa GAH3KM K HCTHHE.

HeApb3a me 3aMeTHTb, YTO GOABINEIO yacThio cHAZ R BBHIYMCACHHAN
:ABAsieTcA GOAbIIe CHABl R HaGAIOASHHOMN, OTKyAa CAEAYET, 4TO PaBHO-

o [
aeficTBylomue AaBAenuit P1P; HanpaBAeHblL o4 yraamu B < 5 a He
. kY

a
104 YTAQMH —5-, KaK Mbl JyMaAu 1} (¢ur. 16). [lpuunny sroro me

Dur. 15.

\

“TPYAHO OOBSICHUTD ¢ TOYKH 3PEHHs HCTEYCHHA, a MMEHHO: Mbl BHACAH,
UTO BbIXHMaeMblif M3 SeBa BAAOB METaAA €JBa AH HaXOZHUTCA NMOCTOSHHO
B CONPHKOCHOBCHHH C NOBEPXHOCTbIO BaAOB. [lOAHOe npHAuDaume no-
“BEPXHOCTH BaAOB K MOAOCE MOMHO JONYCTHTb TOADKO B HeGOABLIOM
PACCTOSIHHH OT AHHMH LEHTPOB BaAOB, B OTBEPCTHH e 3€Ba BaiOB
TPUAHTIAHUA ZONYCTUTb HEAb2s, BoT 8TO-TO OGCTOATEABCTBO H YMEHb-
1Ia€T YroA @, a BMECTE C TeM M CHAY R.

Bennenpuseaennas taSAnua AaeT BOBMOMHOCTL YCTaHOBUTDB, HTO
AABACHHE, OMHMaloOnlee CBHHEIN DPH NPOKaTKe, GAH3KO K €ro cONPOTH-
BAEHHIO Ha paspmB (2 Ki/mm?), koraa moAOca TOACTas. Uem Tombme
NOAOCA, TEM JaBAEHHE, OMXHKAIOILEE CBHHeL, AeAaercss Bce GOAbme
u 6oabme, zocrtras npu TtoiwumHe 0,05 #mm koroccaAbHOH uuQPLI
B 16 Ki/mm?. Yem auamerp BarOB GoAbme, TeM GOAbIie MyTb HCTe-
MEHH7A AAA CBHHUR M TeM Bbille AaBAeHHE, a HMEHHO: NPH JUaMeTpe

1) Oro cAaymur nOATBEpMAERMEM MOEro HPMMCHYAHES, YTO YAEADHOE ZJaBACHHe
Y AMHHH [JEHTPOB BCerja Bhillle, yeM B Hauare saxpata. H. C.
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'

saros d=100, P=2—2,6 Ki/mm? npu auamerpe Baror d = 167 mm,
AaBaenue Ha 1 #.m° nosbimaercs go 3— 3,5 x¥/mm?, uro cosepmenno
COrABCHO C JaHHbIMH O CHMaTHH HEeBbICOKMX UHAHHAPOB IOJ INPECCOM.
BpamareAbnas cura BarOB JOAxHa Ghitb paBHa R,

20=R=2P tg'—;—— —0,36P,

npu @ = 22°20'.

Yro Takoe cuaa P?

D10 — cHAa, ZOBOAAWaAn METaAA a0 Tekyuectd. OHa ecTp Qymxnus
NAOCKOCTH CONPHKOCHOBEHHA BaAa ¢ MOAOCOH, a CAEZOBATEAbHO, NPAMO
TIPONOPUHORAAbHA Ayre & M PaguyCy BaAa I,

Haspas uepes ¢ aaBAenve B Ki/#M, NOAYINM JaBACHHe HA eZH-
HHLY IMHPUHE! NOAOCHI: :

: P=gq.r sina.

HWrak, MexanusM npoKaTKH HaM AEAAETCS sICEH: MOBEPXHOCTH BAAOB,
TpAKATHE K NOAOCE, BO3GYAHBIHMCA TPEHHEM YBAGKAIOT M TAHYT Mo-
AOCY BMEPEJ; TOACTas 9acTb MOAOCH, HE MOrymias mpofiTH B ueAb
Memzy BaAaMH, CAABAMBACTCH MMH H Bbl-

MHAMaeTCs U3 BaAOB cuAoi R.

O1u aBe CHABI, paBHBIE K NPOTHBONO-
AOMHBIE, YAAHHAIOT NIOAOCY TaK, Kak 6yATo
6bl OHA BHITATMBAAACh Ha Pa3PHIBHOM
npecce !) (gur. 17).

B peaabnoctu cuam R ne TpyaHo yGe-
aurbes. ECAH B3ATb Kycouek TecTau Ha-
YaTh PACKATHIBATD €I'0 B COUEHD, TO Mbl yBH-
ZMM, YTO, HAKATHIBasA CKAAKY, Mbl 3aCTABHM

i

};{"
x
3

TECTO NOABHraThCs B HaNpaBACHHU OT t___ﬁ <
HakaThiBaloOWeHcA CKaAKH. 1€CcTo 6y4e'fw /
v,

BhIZUMaThC K 06pasyer nepej CKarKo#
aame BOAHY — yroamenue (¢ur. 18). Ta- f R
Kas xe BOAHA, HAH HaKaT, HMeeTcd H ’
B TOAOCE MNPOKATHBAEGMOrO XEAe3a, Kak .
YBHAHM HHEE.

Teneps xe oGpdTHM BHHMaHHE Ha TO,

YTO, pacKaTbiBast TECTO CKaAKOH Ha AOCKe,
Mbl TIpHEY®AEHH GbiBaeM BCE BPeMs OMNLI-
AHBATb JZOCKY M INOBEPXHOCTD CKaAKH @ar. 16.
HAM couna Myko#i. Ecau onbirenue Gyser caaGo m TecTo HauHeT MPHAH-
naTb K JOCKEe HAH CKaAkKe, MPOJECC pacKaTKH TecTa CTaHeT HeBO3-
MOXHDBIM, H60 ABHMeHHE TecTa, OOpaTHOS JBHXEHHIO MOBEPXHOCTH
CKAAKM, H ZBHAEHHE TecTa IO JOCKE HEBO3MOMHDI

OueBugno, ABACHHE BLIKEMAHHA TecTa 6yAeT HMETb MECTO M B TOM
CAydae, KOrga BMECTO PacKaTHOH JOCKH Mbl OyaeM HMeTb mnapy Bpa-

\ w7
AT
N

0 H

1) dro con[eepmenuo Bepro. Orcioga m zaxnouenme, uTo cmAnt () ypasHOBemm~
®alOTCA curodi K, T. e. AaBAcHME Ha GOKOBbie BKAagwimm Baaos orcyrersyer. H. C.
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TAB  AMIA 11,
HccrezoRaRES NPOKATKE Koagoaa (Codron).
— 1 T 11 ~T T RN
; ; % O6marre | Onepe- Bpama- | [Toaesnan! A ll Zauna \&J\:}gﬂiﬁ Texysecs)  Bupuue-
i Jamma | llupuna | Toamuea| peprn- | Jimupe- |~ Teabpas | spawe- | 1.-"_20 =| © Yroa ct«;ogeum B036Y" | jemmax
VYeaopua onovita : l : meRue cHAs, | TeubHas l 2r ‘ ayrwa | | mAReTeR R
B MM B MM ‘ B MK | KaabROC nEe B Mat msmepen- | cuan R — cosa saxmaTa 4 | rorocof npn CHA2
| B A [ B oM Hag B 12| B K2 l : B MM B am? | Prelum B K2
| | ‘ | | | _
—t * ! ' | i | 4
1 ME 4 5 | 6 7 s 1 9 |10 1 T2 1 - 1
.~ | ,i |
CeHELOBaA NOAOCKA 1000 20,0 20,0 — —_— —_ — i _— — — — _ _
20 » 20 MM mpoxaTHBaAGCD 1125 20,6 17,2 2,8 0,6 45 180 110 0972 P 13°3% 11,78 | 242 2,00 1138
B sarxex & = 100 aum npw 1290 21,1 14,7 2,5 0,5 50 175 105 0,975 12°30 11,20 236 204 1 103
P =480 m un conpori- 1482 21,6 125 2,2 0,5 62 170 109 \ 0,978 12°00 1947 | 226 212 | 108
sacunu Tpexmo U s 1690 22,0 10,7 18 0,4 70 164 94 | 0982 109507 9,45 208 2,30 91
1970 22,5 9,0 1,7 0,5 80 158 88 | 0983 | 130 916 | 206 2,30 es
2420 22,9 74 16 0,4 100 152 82 | 098¢ 1010 887 203 2,36 85
2860 23,4 5.9 1,5 0,5 120 144 74 1 0985 9o5(/ 870 | 203 2,36 82
36350 23,8 4,6 1,3 0,4 150 138 68 i 0987 ! 9010’ 800 | 190 2,52 77
4820 24,1 3,4 1,2 0,3 190 130 6 ;| 0988 850’ 7,10 | 186 2,60 74
e o T T tl~ T "‘ o
' |
Ceungosas noaocka 1000 20 20,0 - — - — — — I — —_ —_ e —
20X20 mm mpcreTHBa- | EepBBIA NPOOyCk ) , :
ABCh B TEX Xe BAAMKAX 1 | 204 18,5 1,5 0,4 40 120 70 0,985 | 9750 8,70 1775 203 | 69
P = 350 m, Tpeune 50 x1. 6-it mponyck ‘ |
1520 | 22 12,0 1,2 0,2 60 116 66 0988 | 8§50 770 169,4 207 54
13-# mponyex
3700 238 4,5 09 0,2 150 160 20 0991 | 7407 |\ 659 159,0 2,20 47
I L N o m___l” e > IR
- | | | .

+  Coungosan norocka 1000 | 200 20,0 — — 40 | 230 158 0982 | " 10°50 1578 | 331,5 2,35 176
20x20 um mpok. B Ba- 1120 21,0 17,0 3,0 1,0 50 J 225 153 0985 |  9°50’ 14,33 | 31 3,00 160
rnkax 4 =167 mum, na” 1270 217 14,5 2,5 0,7 75 210 138 0,9864 ] 9°30’ 13,84 308 3,00 154
tpyaxa 930 i, spemue 1430 223 | 123 2,2 0,6 140 | 180 108 | 0992 | TLY 10,44 | 266 3,50 116

K. \ -1 pyuelt i . ]

4000 | 255 39 1,3 05 | 12800 | 78 6 0997 | 1°25 206 | 58 | 1600 7,5
: 18-% pyuen . | : i
{ 286000 23,0 0,05 0,03 0,1 — 1 - — - | — e -
? ! 1 ! |
i t 0 d ! i ‘ ! !

To me, marpyska 350 e, E 1-it npomyek I | : i t '

rpenne 30 k. P 1032 | 202 191 0.9 0,2 20 60 k 30 09946 . 600 875 . 177 | 200 | 3675

’ 0 20-it mpomyex | ' ¢ .

2050 | 221 9,1 04 01 38 5% | 26 £,9976 400 | 583 | 129 2,70 24,5
3 39-# mpouyex : ' {
| 8890 ‘ 24,0 1,9 ¢3 | 01 180 52 l 22 09982 |  3°30’ ‘I 510 1 122 1 2,87 214
' | " | | i
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IIAIONIMXCA BAAOB, a MPOKATHBAeMas mOAoca 6yzeT ABHFAaTHCA B BaAax.
B aToM cAyuae BoimuMalolas CHAa GyaeT HanpaBAeH@ H3 BAaAOB, H ABH-
MeHHe MeTaAAa B Heil OyjeT MONATHOE. .

Y3 npeapiaymero ACHO, YTO B BTHX CAyYasX pacCYMTHIBATD Ha no-

croauHoe mpuAMnanme vacteir 4@ (¢gur. 19) x nOBEPXHOCTA BAAOB
HeAb3s. [Ipounas cBsisb MEXAY BaAaMM H MOBEPXHOCTbIO BaAOB BO3-
MOXHA TOABKO B HENMOCPEACTBEHHOM coceactse ¢ Aunueit OO;, o

AR AL
SN

Dur. 17. @nur. 18,

BHEMHHX X€ YacTsX yraa ofxsaTa CBA3b NOAOCHI € BaAaMH JOAXKHA
npepbhBaThCs,

STo Momno BHaeTb M3 caeayiomero onmita Jeun (Dény). Coun-
uosas moaoca 34,5 X 21 um 6pira um npokarana B Barax d =200 s
e 1 nponyex a0 10,8 mu. Ilpeaapnrerpno na GoKOBHIX rpausx >TOMH
noArocot 6biAM CZeAaHbl geaeHus uepes 5 mam. [locae npoxatku Moxuo
3aMETHTb, UTO PACCTOSNHHS MEMAY ACACHHUSAMH MNPH MPOXOAE TIOAOCH
4epes BaABl NOCTENEHHO yBEeAHYHAHCs ¢ 3 g0 8,3 m, uszordyaucs

H33a3 ¥ NOCTENEHHO CMEWmaAHCh MO Mo-

BEPXHOCTH BaAOB Cnepei® Ha3aa.

/ Taxum o6pasom, onbir Jenu nog-

y TBEPAMA HAAHYHOCTD MONATHOrO ABUAEHUS

NOAOCHI H3 BAAOB H OTCYTCTBHE INpPHAH-

NaHus TMOBEPXHOCTM BAaAOB K MOAoCe.

HaauunocTh npuAunanus BO3MOXHA TOAb-

— £ KO B uwacTAX, CMemHBIX ¢ AuHHEH, coeau-

HIOWE#l WEHTPbI BaAOB, AAs OYEHb Ma-

ABIX YraoB 2axBara. JIAsi yrAoB 8axBaTa

pasHocTs (F— r €OS @) TaKk Maaa, 4TO OHA

MOmeT GbITh BOSMEIIEHA YIMHPEHHEM H

f///j onepexeHHeM NOAOCH, Kak Mbl yBUAWM
HEEE, '

\ . UYro npm npoxaTke Mbl ZEHCTBHTEADHO

HMEEM AEeA0 C BBITEKAaHHEM MXEAE3a, Ha-

GpaBACHHEIM O6GPaTHO ABHACHUIO MOAOCHI,

®ur. 19. Hac yGemaaer cAeaylomui onblt Xoa-

‘ rAeunGepra (Hollenberg'a).

[lepea mnpoxarkoit Xoareumbepr

NPOCBepAHA GOABaHKH M BCTaBHA B 06pasoBaBIIHECsH OTBEPCTHA NPO-

BOAOKH K3 ME€AH; 3aTeM HarpeA GOABAEKY H DPONYCTHA 4Yepes BaAbl.

IpoBoroku okasaruch H3OrHYTHIME B CTOPOHY, OGPATHYIO ABHAEHUIO

BaAoB (qur. 20).

CA BO BpeMs NPOKaTKH G6BICTPO OCTaHOBHTb MamlMHy, TO Ha
9acTH NOAOCHI, MOCTyNHBINe# B BaAbl, MOXKHO YBHAETb BOAHY BHIZmH-
MaeMoro meraara aa (pur. 19). Ho ucrevemnme wmerarra npomcxoaut
HE TOADKO B OJHY CTOPOHY, OOGPaTHYI0 ABHMCHHIO NPOKATHLIBAEMOH

30 N

noAocel. Ecau 6p1 210 651A0 Tak, TO MPOKATKY HEAB3H 6BIAO 6bi npu-
paBHMBATD K HcTeueHHIO. B zammom cayuae, pas MeTaAA okasancs
B 3€Be BaAOB NOJ AABACHHEM, ACAAIONIHM €0 TEKY4YHM, TO OH JOAmen
BBITEKaTh BO BCe CTOPOHDI, KYAa TOABRO MOKET.

Bor sTa-To cuoco6HOCTD NpokaThBaeMOro MeTarAa pacnpocTpa~
HATbCH BO BCe BO3MOMXHEBIE CTOPOHBI H y6exzaeT Hac B TOM, 4TO,
06bacHAA ABAEHHS NMPOKATKM HCTEUCHHEM, MBI HaXOAMMCSH HA TPaBHAb-
Hoft Touke spewus. Mbr BugeAH, uTo BoImMMaemBli Baramu BUIEpEs
METAAA CO34aeT Hepej BaAaMU B NPOKaTbiBaeMOH MOAOCE, TaR CKasaTh,
Ouar MOBBINEHHOrO  AaBAeHHA. B orTom . oware Bce wacTHUbM cxmaTh,
HampsimeHbl ¥ MILYT BLIXOZA PASPSIAMTL CBOE HMANPAMEHHE BO BCE CTO-
PORBL

HauGoree Aerxmii BHIXOA M3 BTOro HanpsmeHHA SBAAETCA HCTE-
YeHHe MeTaAAa Hasal, Kak Mo Bujean swume. Ognako, pas Mma-

TepHaA HaNpAXCH, ‘TO BO3MOKHO HCTEYECHHE H BIIepea. H AelicTeu-

Dur. 21,

TEAbHO, BCE UHCABIME O MPOKATKE B OAMH namc yTBEPRAAIOT H MPH~
BOAST MHOPOYHCAEHHbIE NPUMEPH, 4TO AAKHA NPOKaTaHHOR NOAOCH!
GoAee AAMHDI OKPYRHOCTH BAaAOB, NPOKATHBIIUX MOAOCY.

Orcioza caeayer, uto HCTeuenHe METAAAA HANPABAAETCA HE TOADKO:
HasaJ, Ho k Bnepes (¢pur. 21).

Hlcteuenne Bmepes aaer ,yckopenue®,manm ,onepemenne® (,Vorei-
lung®), xoTopoe mpeacraBasier BeAmunny KpaifiHe nepeMeHHyl B 3a-
BHCHMOCTH OT YCAOBHH NPOKAaTKH. '

Aenu (Dény) B cooeit kraccuueckoft pabote mo npoxartke OmA-
CBIBAET HHAKECACAYIOIIHE CBOM ONBITH AAA ONPEACACHUA ,YCKOPEHHA®.

Tak xax B 70-x rozax nmpomerpoB me 6biA0, TO TEMIepaTypy
Jenru onpezersr no ycaaxe #eaessoro 6pyca B 1000 s  gamnoi
OnbITol BeANCh Npu MEATOM KareHHH (ycazxa 18 .. ua metp) n xpac-
HoM xarenun (12 mm wa wmerp). [loroca 6biaa Toamumosi 30 .14
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v 15 mm u nponyckarach HepE3 BaAbl OAuH pa3 NPH OUErb CHADHOM
A3BACHHHM, TaK YTO TOALIMHA NOAOCH YMEHbmMHAACh B 2,5 pasa.

BoT pesyAbraThl, UM NOAYYEHHBIE: yCKOpEHHe HAH ONMEPERCHHE npu
NpOKaTKe mMeAe3a NOACCOBOTO, KB2APATHOro, KPYrAoro ¥ T. A. CKasbi-
Ba2eTCA TOADKO HAa GOAbIIEH JAMHE MOAOCHI M NPOXOAHT NOYTH COBep-
ZEHHO He3aMEYEHHbIM AAA MPOKATHOTO MacTepa. Jpyroe aero, ecam

l..._.._-....._- v e i ® s = e

O e T

/ \

|
|
|

\__‘“/

[ "/

dur. 22, Dur. 23.
Ve

7104eMy-AN60 OAOCA HE MOXKET YAAMHATDCH NOA BAMAHHEM YCKOPEHHT.
Toraa yBeAWYHBaeTCH TOAILIWHA, ¥ MOAYH4ETCS TAK HA3DIBAEMbiH HaxaT
B GaAKax W peabcax, O KOTOPOM Mbl 6yjeM FOBOPHTb B CBOSM MECTE.
¢ 306 ymmperna. Vltak, us ouara mNOBLIEHHOIO AABASHHA, o6pa-
sylomerocss mpy NpOKaTKe BIEPesw BAAOE, MeTarr Teuet: 1) =masag,

B packpbiThifi 3eB BaAOS, 2) B Meupmefl cTeneHu BHepes, B CyAKEHHYIO .

WweAb kaAn6Gpa u, HakoHey, 3) MORET BHITEKaTb B CTOPOHHL. Hcreue-
HEe B CTOPOHB! JaeT ymHpeHwe morochi AA (ur. 22), npeAcTaBAAIO-

mee, ¢ 0ZHOK CTOPOHDI, MOTydYee CPEACTBO AAT AOCTHMEHHA xaAu6pos-
: IIMKOM HYXAHBIX €My dP(QPEKTOB,

¢ Zpyro# cTopoHbl—TPYAHEHIIYIO
sazady JZAs ONPEJEACHHS TNpPH
_ | npOEeKTHPOBaHHH CAOXHBIX IIPO-
i o (uacH.

Ecan mnpoxaTka BejeTcs B
rragkuX BaAax H YUIHpEHHE HE
cTecHAeTCA rpefHAMH BaAiOB, TO
npoKaTaHHbIA B HECKOADKO 0PO-
NyCKOB KBaZPaT A4ET KOAAGKIHIO
ceueHn, H300pameHHnx  Ha
gur. 23, C ramaeiv npomyckom
moAOCA AEAAeTCA BCe NIHPE H
mHpe, HO INpPH STCM MAOCKHE
rpaHn KBaAPATHOH MOAOCH 3auMe-
HAIOTCHA BHIMYKABIMH, 8 TIPH 60ADb-
IIOM BEPTHKAABHOM  JABACHHH
A2xme TMOAYKPYTABIMH. ECAM NMOAOCH KAaTalOTCsA B SaMKHYTHIX PYUbAX
{¢ur. 24), To cpobogHoe ymupeHHe B CTOPORB!I CTECHAETCH, MEHHCK
He HMEeT MecTa JAA CBOEr0 PasBHTHA, H METaAA BaMOAHAET OCTPbIC
YTAB pyubsi.

INpu srom moryr moayuarscs:

1
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Dur, 24

1) aarpyrAeHgble, He BIOAHe BHINOAHEHHBIE YTAB, 9TO O4eHb He-
wpdcuso (Pur. 25), uAn .

'2) moroca ¢ sayceHkamu (gur. 26), xOTOpble NPHXOAUTCH yaarary
_CHEeUHaAbHBIMY MANIHHAMH HAH NPOCTO OCEKATh H OMHAMBATD BPyuHyo,

Baycenkn aTu GbIBAIOT O9EHb TOHKWE, HE TOAILE AE3BHA nepoyun-
HOro uoxa; OHH GBICTPO CTBIHYT K 6HICTPO MOPTAT BaAbL ' ‘

Mu yBuaum zaAbine, 4To ymMpenHe 3aBHCHT OT TeMAepaTypnl Npo-
‘KaTblBaeMON NOAOCHI, MOYEMy BCE 3aCTymEHHblE B BaAax MOAOCH Bhl-
XOAAT C 3AYCEHKAMM, CAHIIKOM T[OPAY0 ’
NPOKATDIBAEMbIE MOAOCHl C 3aKPYFAEHHBIMHA { j

YTAGMH; M TOABKO MOAOCHI, MPOKaTaHHbIE NPH
HOPMaAbHOA TeMnepaType, HMEIOT NPHAHY-
ubth npoguan. Ilpu npoxarke ouennp ZAwu-
HBIX MOAOC KOHIUHI NMOAOC, 60AEE XOAOZHbBIE,
BBIXOAAT C B3ayCeHKaMH, CEpejHHA MOAOCH
€ HOPMAaAbHBIMH HAHM 3aKPYTACHHLIMH, HEBbI- \
NOAHEHHBIMH YTAaMH.

Ecan zame npm Bmpaborammoli karu-
6poBKe ymupeHHWe TaK HENOCTOAHHO, YTO
Tpe6yeT €O CTOPOHBI TPOKATHOrO MAacTepa
HEYCHIMHOTO BHHMaHHs, YTOOB He HakKaTaTb \
6pary, To uTO cKasaTb O NPOEKTHPOBauHU KaAHGPOB. TpPyAHOCTH Ka-
AHOPOBKH 3aBHCAT, TAQBHbIM OGDPa30M, OT HAIIErO HEYMEHHA CIPABHTbCA
€ BOHPOCOM 06 yIHPEHHH. :

- Vimeen guanngpux (pur. 27), noasepruyTbif cxaTHio ¥ NOAydnBIUIRH
noan ' BAUSHMEM €O 6ouxoobpasnyro ¢opmy. Ha nomepxmoctn ocuo-
‘ Baumit ab m cd peiicrayer
! AaBAeHme Tpecca H KOHTp-

AaBAEHHE LHAHHAPHKA; Ha
6OKOBYI0O OKPYAHOCTb KH-
AMHIDHKA JaBACHHS HeT, .
IOTOMy METaAA, TaK CKa-
3aTb, OMHXAETCA TOABKO
noiA JAaBACHHEM MOBEPXHO-
CTelli OCHOBaHMA, METaAA
#e G6GOKOBOH MOBEPXHOCTH
OCTaeTCA HETeKyHUHuM.

Oxuxennmil MeTaAA
. CTPEMHTCS TOTEYb 'BO BCE
uetnipe cropoun.. Heomn-
Qur. 28. MEHR 60KOBasA UHAHHA-

pUYECKan IOBEPXHOCTbIIPEA

_ CTaBASET B STOM CAy4ae

06OAOYUKY, H3HYTPH pacTATHBaeMylo Tekymum wmeétaarom (¢ur. 28).

O6orouka sTa pacTAruBaeTCs CTOABKO, CKOAbKO Momer. Koraa npe-

Aer ee pacraxenua 6yaer nepelizeH, oHa AomaeTcsa. lakuM o6pasom
CAaTHe MATepHAAA CTAHOBHTCH B CBSi3b C €ro PacTAmMEHHEM.

Pactamenne meresa B XOAOAHOM COCTOSHHMM OGHIKKOBEHHO HE mpe-

Dur., 25,

Dur. 26.

\

71

Dur, 27.

.Bocxoant 0,4 —0,7 ero gauun (xoueuno, B meifke pactTarusaeMoro o6pa-

38a), OTKyAa CAEAYET, UTO HMAHHADHMK TPY CHATHH HE MOKET YBEAHUHTD

3 Dpoxarre u rasméposxa 33



cBo#i guameTp 6oAbme, uem Ha 04—0,7 cBoero guamerpa. [pu pasga-
BAMBAHHH QUAHHAPRKA JO GOABIIErO AMaMETpPa NOAYHATCA YAE TPEWIHHLI
Ecam Bsatoii MaTepuar (XOAOZHOE meAeso) OGAAAAET HACTOABKO
cAaboft TEKy4eCTbIO H HACTOADKO GOAbBImIMM MemaAydACTHUHBIM TPEHHEM,
4TOo 06pazoBaBIIASCA TPEIHHA He MOMET ObiTb 3aNOAHEH3, 3aAMTa
M3HYTPH, TO OHA OCTAHETCH TPEWMHOH M npm AaAbHeHIIEM JaBACHHM
pasBepsaeTcd BCE MHPE M IIHPE, HCKaXas COBEPIICHHO ABACHUC CKATHA.
PaccuoTpeB OCHOBHYIO NMPHYHHY THEIIHH NPH AaBACHHY, MLl MOKEM
aarb ce6e MOAHLIA OTYET B OUEHKE mpejpaccyaxa, HOBTOPASMOro 6es-
YCAOBHO BCEMH, MHCABHIHMH O
xaruGpopke. Cymectsyer mue-
VAL HHe, 9YTO CHABHO JaBHTh Ha Me-
y 400 " TaAA TpH KOBKE M NPOKAaTKe
/ X ¢ HEADb3Sl, UTO PE3YALTATOM CHAD-

7

HOro O6XaTHs SBASCTCA Pa’PbIB
MeTaAAa.

[lpuuamaror  06HIKHOBEHHO,
4TO METAAA MOXHO OCaZHTH B NPO-
KaTHMX Barax B 1,4— 1,5 nam
1,6 pasa; uro mpH koQPuUM-
eute o6xatus 6oree 1,75 (a0 2)
MeTaAn pserca B kpomkax. Oa-
HaKO, DTO OKA3aAOCh COBEPIMIEHHO
HepepubiM. B Hefiso-Aranaes-
CKOM 3asBoae ObIA NPOH3BEAEH
Takoff onbiT: 60ABaHKA MATKOTO
AHTOrO Heaesa pasmepamu 50X S0
mm  Obiaa 3a0CTpPEHa Ha CTPO-
raabHoM cTanke (¢ur. 29), Ha-
@ur. 29. rpera O4YEHb ropPsAY0 K 3ajaHa

B BaAbl, AHaMETP KOTOPHX pa-~.
sBuaaca S00 sm, Aemasmue oauH Ha JPYroM.

Oua 6miaa pasaaBaeHa B oaud 1poxos ¢ 50 4.4 B norocy wummpn-
woft 75 mm wu Toamumoit 3,5 mm, T. e. B ueTblpHAZNATHL Pas, M MNPH

.

9TOM He GHAO Aame NMpPUsHaKa pBAaHUH HAM TpelluH. Memay Tem kax

H TO U APYroe Aerko GbIAO NMOAYUYHTb, TaK Kak NOAOCA NPOKATHIBAAACD
B FA3JKHX BaAaX, rae BHEWHHe OOKOBbIE YAaCTH NOAOCHI HMEAH CBO-
60aHOe ymMpeHWe M MOTAHM HrpaTh AeACTBHTEADHO POAb 06GoAOuKH,
pacTAruBaeMolf TeKyIIMM MEeTaAAOM H3HYTPH.

O6bemaromue samxHyTnie pyupu (¢pur. 30) npezoxpansior xeaeso
OT TpewuH ropaszo GoAee pyubeB, AAIOIIHX METAAAY BO3MOZHOCTD
cBo6oguoro ymmupenus (¢pur. 31), H6o AaBAeHHE TeKyWIEro MeTaAAa
CACpMUBAETCH B BTHX CAYyUasx He 060AOUKOf CaMOro MeTaAaa, a CTEH-
KaM¥ kainGpa HAH pyubs.

Ceprucrhil, nA0X0 packucAenHpii AMTOH MeTaAx cTpajaeT KpacHo-
AOMKOCTBIO, T. €. HaKAOHHOCTDbIO JaBaTb TPEIIUHbl M PBaHHMHbI, COCTa-
BASIIOIUME MHOrZa TAaBHYylo nmpuuuHy 6paxa. Muorga stum megocratkom
CTPajaeT ¥ OYeHb XOPOIHHH IO KavyeCTBY METAAA, HO HENPaBHUAbLHO
Pas’AMTHIl MO W3AOMEMUAM; B B3TOM CAYy49ae TPEIUHHBI CYTb NOPOKK
CAMTKOB, a He METaAAa.

34

W3 BhimensroxeHHOrO ACHO, 9TO MAOXOE HEAE30 (CEPHMCTOE B MAOXO
PacKMCACHHOE) HagO KaTaTb MO BO3MOXKHOCTH B XOPOIIO B3AMKHYTHIX
PydYhax, za6hn He MNOAYYaTb MOBepxHOCTei, NPEJOCTABACHHBIX CBODHOZ-
HOMY YIINPEHHIO. ’

Mot yeHguM ymxe, 9TO MHOrZa nNpH OGKHMKE CAHTKA AaBAT €ro mo
HECKOAbKY pas ¢ OAHOH CTOpOHMI, moToM nosopaupsanT Ha 90° n aapsT
€ro ¢ Apyroil CTOPOHBI ONATh HECKOABKO pas, Kak NOKasaHO HA CXEMe
(@ur. 32). dra cucrema
xopoma AAsI He Kpa- 0
CHOAOMKOTO METaAAa.

Jxs MeTaara kpacuo- |
%

AOMKOTO npegnoutH- N \
TeAbHee jpyras CH- Y -~ ; 't <)
cTeMa: nociAe Kamgoro \{’

7
N
N
nponycka Hazo MOBO-
PavMBATb CAMTOK Ha S
90° (¢ur. 33). Eme . '
Aydmie BeCTH o6xuM- @ur. 30. @nur. 31.
KY B 3aKPYrA€HHBIX : '
NPAMOYFOABHBIX PYubsX, AAIOIHX KATaHHblE MNOBEPXHOCTH CO BCEX
ueThipex cropou (dar. 34). '
B kaxo#t Mepe cepHMCTBIA MeTAAA OKa3bBAETCH 4YYBCTBHTEALHLIM
K CBOGOAHOMY YIIMPEHHMIO, YKA3blBacT HHMECAeAyIOWui npuMep OAHOTO
aasoga wra CCCP. Ha »TomM 3aBojae OTAMBAAHCH CAMTKH € CHABHO

! N

v

Dur. 32. ®ur. 33.

- ”
3aKkpyraeHHmMu yraamn. O6mumsyio 60po3ay ke B NPOKATHHIX BaAax
AGAAAH C MAAO3AKPYTAGHHMMH yraaMmu. [lpm o6muMxe Takux CAMTKOB
Ha yraax 6biBaAd yacThlie TPEIIHHbBI H PBAHHHBL. B aTHX YTAAX MET3AA,
He noaaepmusaemmﬁ CTEéHKaMH xaszpa, CBOGOAHO YIHPAACA, H BHCHIHAA
KOpKa CAHTKA, HE BbIZEPARHABAR JABACHHS HCTEUCHHA HSHYTpH, ACTKO
ACHIAAACD.

Mo yBuzuM HHuEe, uTO HOBAsI CHCTEMA o6zlmm/b§ pyunes, obecne-
YHBasA NOAACPAKY YIAOB CAMTKOB, HNpeaynpexjacT TEM CAMbIM HOABAE-
HHE B HHX TPCLIMH.

TaK, Mbl BHAHM, 4YTO B BHAAX LCAQCTH METAAAA €CTb OCHORAKME
OnaeaThCsl TOABKO CBOGOAHOTO YIIMPEHHS NPH KPACHOAOMROM METAAAE.
Xopomsii, HEKPACHOAOMKHIH, MPaBHABHO PaSAHTHIE B MBAOXKHHRDI



\

METAAA MOMHO MOXBEPraTb KaKOMY YTOAHO AaBACHHIO AQXKE MPH YCAOBHK

cBOGOJHOrO ymIBpeHus . . : ,
Jdenn B cBoEM KAACCHYECKOM COUMHEHHM NO karu6poBxe Aeraer

TaKoe BamMeyaHHe: XOPOMmHi METAaAA MOXHO KaTarb, KaK YrOZHO; 4TO xe’

KacaeTcs MAOXOro METaAAd, TO BO u36emanHe TPEIUHH H PBAHMH Ha
KPOMKAaxX HYEHO CTapaTbc H36eraTb cBoGoagHOrQ ymHUpPEHHS.

Urak, ecan cBoGojHOE YUIHMPEHHE MOXET CONPOBORAATHCHA HHOrZa
TPEIUHAMH M PBAHKHAMHM H2 GOKOBBIX YacTAX MPOKATHIBAEMOrO CAHTKA,
TO ymHpeHHe B BaMKHYTBIX Kaaubpax OT sTOro 06ecneveHo.

Ipu ropsuell npoxarke, CHADHLIX AaBACHHMAX W B OCOGbIX CAyuasx
KaAMGpOBKY, BLISHIBAIOIIKX MOBLIIEHHOE JABAEHHE B METAAAE BO BpeMA

Par, 34.

NPOKATKHM, TEeKyYeCTb METAAAA TAK BEAHKE, YTO NMOAYYaeTEs B paspese
BAaAOB BAayCEHKAa MAM 3apesuHa TOAIIUHON B Ae3BHE HOXA H CTOAb Xe
ocrpas (@ur. 35). Buicora sroft sapesunn-saycenkn 6psaer 10 —15—
20 mm. '

[Moaymare TOAbKO, CKOABKO TpPysa ¥ coobpamenufi HymHO JAAA
BBACAKE npodaAeh ¢ pAannamu (Hanpumep, 6aA0K, PEABCOB H T. 2.) K KaKkHe
Kano6M MB CABIHM HA TO, 9YTO (AaHIH! TOHKH, HM AaHbl Maible
YKAGHH ¥ T. 4., a MEXAY TeM, B TOM X€ MPOKATHOM CTaHe, B KOTOPOM
dAaHeln TOAmHHOR B 5 —6 MM cumraeTcAd TPYAHWM AAS HCHOAHEHHS,
BLIKATHIBAIOTCA HPOTHB 'Hamero meranus sapesusnt B 0,5 44 Toa-
HIUHOR.

MMoAyuenne TOHKMX BBICOKHX $apesHH CBAZETEABCTBYET C HECOMHEH-
HOCTDBIO, YTO HPH HAfACKAUIEM AABACHHH TEKYyYeCTb METAAAA B MpPO-
KaTHoM cTaHe OblBaeT BecbMa BEAHKa; KaK Mbl YBHAHM HHXE, Tarasa
TeKY'-Iech €CTh CACJACTBHE MNOBBIODICHHOIO JABACHHS ME€TaAAa, BbI3BaH-
HOI'O HEPABHOMEPHBIM PACHPEACACHHEM JABACHHA MO BCEMY CEUYCHMIO.

) 1. Ouesnaro, 9r0 GokOBbIe CTSHKH CAWTKa, HPOKOBHIZAEMOrO MOA MOAOTOM -

#AAM NPECCOM, BCErAa MOJBEPMEHH CBOGOAHOMY YMIMPEHHIO, TeM He MeHee, DJAHAKO,
Gangamunie GOABAHKN OTKOBMLIBAIOTCA B MIafi6y BepPTHKAABHELIM faBAeHuMEeM mpecca Ges
DPHSHAKOR Tpeiud.

» Ipu wpoxarre Gponn m3 xpoMOHHMKKeAeBOH CrarH GPOHEBON CAUTOK KaTaerTcx
TOABKO CBepxy B CHMBY, Kak M BCAKOE KoTeAbHoe xeaeso. Kypoesuo, wro o6uikwo-
BeHHMA MArKn# MApTCHOBCKAN MeTaAA BHIHOCHT CBOGOAHOE ymHpeHme Ha CBOMX
xpomKax Ges vpemmn. Hanpotus roro, kpomkn 6poHm Bce B HerayGoxux ppanmsax,
HTO YKABKBACY, HOBAJHMOMY, HA MaABA IPONEHT YAAHMHEHHA BTOH CTaAM NPH TeMme-
paType MPOKATKM,
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BO3MOXHOCTH.
i

. CAHTKaMH, JaloOWHMH [pH

Bricokan ¢rteneHb TEKYUYeCTH MeTaAAa, nmeioxgaz"uec'ro B 33MKHYTbIX
PYUbsAX NPH NOAHOM HX BLINOAHEHHH, JEAaCT HEBO3MOMXHBLIM NOsBAeHHE
PBANMH H TPELHH. o

Hanpotus Toro, B 3aMkuyTHBIX Kaau6paX BCAKHE TPeUWIHM H pBa-
HHHBD 3aKaTbiBa)OTCA A0 Tako#f cTemewu, YTO HAHTH MX B TOTOBOHU
npoxaTaHHOH IITyKE HET

[Mpokarubie MacTepa
HOAbSYIOTCA 9THM _ CBO¥-
CTBOM 3aMKHYTBIX py4beB
H BBIKATHIBAIOT U3 CAHTKOB
€ TpelMHaMy CXojble COop-
ta, Hanpumep, npm npo-
KaTKe PEeAbCOB HEPEAKO
IPHXOAHTCA EMETH JEAO CO

ob6xume Tpewusun (pur. 36
n 37). Urobuot BbikaTaTh H3
TAaKOr0 CAHMTKAR CXOJAHBIH

peAbc, HeoGXOAHMO 3aJaTb HE TPABUNLHD NPABUALLD
ob6xaThii B KBazpaT CAHTOK
B OTACAOUHBIE BaAn Tak, ®ar. 36. ®ur. 37.

yTOGHl pBaHMBA He INONaAa

6m Ha @aasen (¢ur. 36), rze MeTaAn noasepraercs cBoGOAHOMY
YUIMDEHHIO, H pBaHHHA MOXET TOABKO pPacCTAHyTbCHA, a HE 3aKa-
Tathcs. PBasHHa me, nonmasmas B meliky MAHM B FOAOBKY peAnca,

. \v

e

\
f
t

®ur. 38, Mur. 39,

saxarpiBaerca (gur. 37). Ilpouecc saxaTbiBabua NMPOHUCXOZMT TaK, 4TO
MeTaArA BbIXMMAeTCA K3 TAYOHHBI TPEIUHHbI, TPEllHHA PaCTATHBaeTcH,
a MOAYYHBIIAACA HEPOBHOCTD 3arAaRUBaETCA NPOKATHBIM BAAOM, OCTABAAS
B XyAllEM CAYYa€ TOABKO L MACHOUKY, OOGLIKHOBEHHO X€ HEPOBHOCTD
HCUE33aeT COBEPIICHHO. :

37




.

‘B npoxatHOM AcAe CYMTAIOTCA NO3TOMY onacHbIMM TPEIUHUHB Ha
KPOMKax 60ABaHKH, O4BepralolnXCcs CBOGOAROMY YIIHPEHHIO. Tpelguam
B cpeauHe, He HA KPOMKE, He CUMTAIOTCA ONMACHBIMH, u60 3akaTHIBaYOTCA
YACTO B YEPHOBBIX POMOHYECKHX PyIbAX. [TpoxaTka B pomGHIeCKHX
PYUBSAX MIAET C NOBOPOTOM Kamabii pas ma 90°, npuueM Kaxzas KpoMKa

®ur. 40,
TO KaTaercd B 3aMKHYTOH YacTh KaAubpa, To mogsepraercs cso6oguomy
ymupenuio (pur. 38). [lpu Taxom wepegoBanuu HeT yBepeHHOCTH B TOM,
wro GOABAaHKA C TPEIMHAMH Ha KPOMKax Xopomwo npoxaraercs. Bee
TpelmHubl HAa PAHAX POMGOB 3aKATHIBAIOTCH MPEKPACHO, UTO Xe KACAETCA
yrAOB poM6a, TO BO3MOMHbI comuerms. Tobbi obecneuutn noAuyro

L

DOur. 41,

3aKaTKy BCEX TPEIUHH, ObIAO Obl XKeAaTeAbHO YrAn poMm6a 06paTHTH
B IpaHH, a rpaEd OGPATATL B YrAbl, kak NOKasaHo Ha ¢ur. 39, TaKk Kak,
UpH METaAAe CpeAHAX KauecTB OdYeHp TPYAHO 6mBaeT ofecneuuTh
HauBBiCIIMH NPOUEHT CXOAHOrO xeresa. Kak Mbl YBHAAM HHXE, dTO
AOCTHraeTcs BBEJSHWEM B psij pOMGOB oBaAbHOro pyuns. OrTMerus xpe-
crukaMu Ha ¢ur. 40 yrasl nepsBosauaAbHOro poM6a, Mbl YBHAHM, 4TO
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B .poMbe, MOAYdeHHOM W3 DAAMNCA, YFABl BaMECTHAH IPAaHH, a rpaHu
3aMECTHAH YPALL

Wraxk, 1) nossAenne TOHKHX sapesuH, 2) MPOLECC 3aKaTKM TpemuH
B @Goapaskax y6exZal0T HAC B TOM, 4YTO B OPOUECCe NPOKATKH MH
aelicTBUTEABHO MMESM AEAO C HMCTEYEHHEM METaAAd MOJ JAaBACHHEM.
Ecan oTo Tax, TO BCE SABAGHMA ymupeHust AOAKHBI ObITb (QyHKUMei
TPEX HEpPeMeHHbX: =

a) Temmeparypbl 06pabaTbiBaeMOro meAesa, OT KOTOPOi 3aBHCHT
BEAMYHHA MEXaHHUECKOro TPEHHA MAM TeKyuecTH MeTaAAa (BHYTpeHHero
TPeHH ),

'B) OT TpeHMA MEXAy 4YaCTULAaMH XeAe3a M MATEPHAAOM BaAOB,

C) CKOPOCTH HCTEUEHHA. '

INpexae wem paccmMaTpuBaTh 9TH BaBHCHMOCTH, ONHINEM HEKOTOPBIE
onniThl, npouspeaerubie [ e u, pasbACHAIOUIKE ABACHHE YHIHPEHHS.

Mexanuasm saBAendas ymupenus. Dniaa Bsata mnoroca csruua

134,521 mm; B paccrosuum 5,5 4 or Kpas 6biAM npoBeAeHBI ABE

AvHHH BAOAR noaocn (¢ur. 41). Iloaoca 3azanma B Baabl, gnamerp Ko-
Tophix d==200 mm, n npoxaraua B norocy B 10,8 mu (BepTiKarbmOE
zasaenue 11,2 ), npm sTOM:
a) KPOMKH NIOAOCHE B 5,5 1.4 mupunbl

ymupuauch go 8,5 am (uma 55%); RSN
6) cepeauna norocnt 23,5, mm mu- R
pHHbBI ymHpuAacs Ao 255 mm
(sa 9°,).

Orcioza caeayer, uro ymupe-
HHE MPOHCXOAUT FAaBHBIM 06pa3oM . ®ur. 42.
ka KPOMKax NoAoch 1), . ,

Kax 06bacuuTb 83TO siBACHHE ¢ TOUKKM 3peHHs mcTederus? Mbr yme
BHAGAK MpPH Pa3AaBAMBAHWM CBHHLOBBIX KPYAKOB PasHBIX JHaMETPOB,
4TO ueM GOAbille AWaMeTp KPYXKOB, TeM GOoAbmee azaBaeHue Ha 1 .nm?
HYXHO AAA OCaAKM TaKOTO KPyXKa. IJTO OGDACHAETCS MPOCTPAHCTBOM,
Ha KOTOPOE JOAMEH OBbITb NEPEMEISH METaAA HPH Pa3jaBAMBAHHA
KPY’KOB OOADIIET0 JHAMETPa, & CAEZOBAaTEAbBHO, HEOGXOAWMOCTBIO
COOGIZATD TEKYMIEMY METAAAY CKOPOCTb JAASA TAKOTO TNEpPEMElIeHHs,
€CAH TOABKO PasaaBAMBAHHC NPOUSBOAHTCA GHICTPO.

Ha passutee Takot cxopocCTR HepeMeyieHud - HYKHO YNoTpeOuTh
M36bITOuHOE JaBAeume. Vl306pasHB TEHAMH PACHPEAEACHHE JaBACHN
N0 CEYEeHHIO CAAaBAHBAEMOro NpeccoM QGpaspa, MH MOAYYHM NPHMEPHO
rakyio urypy (pur. 42). Jasreune B pentpe noroch 6yaer 6oabme,
a No KpasM MeHbIIE, CASJOBATEAbHO, TAKOE PacHpPEeAEeACHHE AABACHH
B o6pasye eCTb HEC6XOANMOE YCAOBHE PaBHOMEPHOIO YUIMPEHHA.

HMmeem Am mMml npu npoxarke HeOGXOAMMbBIE YCAOBHA AAS TaKOro
ymupenns? Koueuno, Her.

[loaz BAMsAHMEM JZaBAeHHMs B BaAax HCTEUEHHE BO3SMOXKHO He TOABKO
B cTopoub (4TO gaeT ymHpeHue), HO M Hasaz (4TO AA€T BbITATMBaHHE)
u Briepes (yckopenme), a NOTOMY, MNOBhiIas AABACHHE B CepeguHe

—

,

!) Ilpm ocaaxe BHSKOro HUANEZpa TAAgKEMH GofikaMH MOAOT2 HAHM TIPECCA BTO
ABAGHME MOXeT BHAOHMBMEMATbCA. MozeT OHO M3MeHHTHCA H OT TEMIEPATYPHDBIX
yCAOBHHE, €CAM KOSPOHUMEHT TPEHHA CHXHMAGMOTO METAAAA O moBepXHocrH Goilikos
#sMensAeTest ¢ uamenenuem remnepatypm. H. C,

4 « ' ' 29



NOAGCHI, Mbl YBEAHUHM HCTEYCHHE METaAAa H2 CEPEAHHBI HOAOCH! " cpeguell YaCTH MOACCHI BHITEYb B CTOPOHbl HAMMEHDIUErO CONPOTHBAE"

u Bnepes m masag (yckopenne u Buitarusanme) (gur. 43). Ymeanuenne . © .| 'HHS ~— Ha3ajg ¥ BIePej — He AONYCKAET NOAYYCHHs, B CEPEAHHE MOAOCD!
aT0 npousofizer, KOHEYHO, 34 CUET YUIHPEHUs. ' ’ AaBAEHMS, YBEAHUYEHRHOrO B Tako# crenenu, 9TOOB IOAYYHTD AAR Cpeaued
: ' A YacTH TaKOe e YIIHPEHHE, KaK AAA - C
TABAUUA 12 ,\ ( KPOMOK [OAOCHI. b ' 7
VexopeEme no onuitam Jemm: Yumpenne B MHAAMMETPAX AASA /
C e | - I . i .’ IIOAOC pa3HOif - MIMPHHDI OAHHAKOBO. o
% g?ﬁ?;a E g, = £ Jenu ONbITHO TNOATBEP AHA //)/// .
I ° ; 2§ 'g § ! . CAeAyiouimi  3aKOM, BblTeKAIOMHMA BLITArMBANYE <~ | ~sm YOHOPEHWE Y
31 5.| Zo |Toere -1 Bsl x| &1 & W3 NpeabiAymero: YMHpeEHHE >
M R $3 g2 | X % i 3 3aBHCHT OT BEPTHKaAbHON 7 ///
- g w gé gE & o S e OocajKy Ha BaAax, a.He OT . ) //;
& 1 npoxaTxe @ E g § gE § 5 @ = nonepeyYyHnx pasMepoB mno- . ///“
g <3 —- g g: Eles| & 8 ) £ AOCH; npu ONpejereHHOH T
& | wm | owm| gz 3 28 £ g 2 3 ‘ocaake B MHAAMMETpPAxX Yymu- Omnr. 43.
N | © O |ax| > jax| O | » = > "peHue 6yAE€T OZKHAKOEO AASA
HOAOC pa3HOM WHPHHBDIL
o : ‘ HecooithiBaroch Geccemeponckoe meaezo: xsagparaoe 20X 20 am,
Bezpza" 753 30 1212 | 042 719 130} 7320 18010250 Topas. ‘ kpyraoe d==20 4.1 u nrockoe 41,5X 19,5 #m. Kaxamit o6pasey npo-
30 |124 | 1,42 715 129 | 727,9] 13,9{1,0190 . 18 NyCKaACS TPHAZBI Yepes CTYNEeHYAaTble BanKH, NPH 9TOM OBIAH NOAY-
Hazn, ‘ : yeHpl pPE3YAbTATHI, YKa3aHHbI® B HHUmecreaylomed raGaue:
215 675 | 30 |213 0,41 | 760 9,1 | 769,1] 55,3}1,0770] Xorozn. o ) !
714 30 |128 | 1,3¢| 78| 90| 7570 430|10600, , |12, , ' TABAHIA 13, )
U ‘ Pasmepm moro-| & 2 é § 'é'.,
@ 1
Pasmepn moaocH, sajaBaeMoil Cht O BHXOX® | & gg®| g~ B3
Bepza. 30 | 21,3 | 041 |1201,5 21,6 [12231] 29,1|1,0244) Topes. | ) moparonmMM| Zw | EEa| Ep | SBE
388 | 1219 ; ' B TIPOKATHBIE BAAB! il Ton g.é g2 E“é 208
30 2,1 | 1,48 |1191,5| 21,5 1213, 9011, ; ’ " 3 9 e
Hisxn. ' . ’ ! 30 190110159 ” 18 pHHA , 1nHHA .'72‘8 >Eo B l? £ 8 Gi g
372 } 1169 /30 21,9 | 0,37 [1245 | 14,8 12598 658]1,0550| Xoacan. o
1194 | 730 {125 | 0,40 [1227 | 147 [1241,7] 47,7{1,0400] . 12 ' Mepouiinponyck
' 8) KBagpaTEOE KEAE30 20X 20 seae | 252 12,8 1,56 52 1,2 5,2
b) xpyrace d =20 mm . . . .| 240 12,5 1,60 40 75 40
¢) moaocosoe 41,5X19,5. . . . 45,2 13,5 1,44 3,7 6,0 37
Bf’g‘;’é‘f‘ 1938 15 1106 | 042 |1208 | 21,6 {1229,6] 156]1,0127] Topss. | Bropok mpomyex
15 | 616] 1,43 |1204 | 21,6 |12256] 11,6 |1,0096 a) 252%x128. .. ... ... 34371 66 | 1,9 9,1 6,2 143
Humi, ' I R b) 240X125. . . . L. s 326 | 60 | 280 | 80 | 65 | 120
379 1190 | 15 | 10,7 | 0,40 [1241 | 14,9 |12559! 41,9]1,0345| Xoaoar. ! ) 452x135. . . . . .. 54,2 7,0 1,93 9.0 6,5 127
1214 | 15 | 63 | 1,38 |1230 | 147 |12447) 307|10254 , {1z Tpernii nponyex
a) 34,3X66 . . . .0 0. 417 28 | 236 | 74 38 | 217
) 32,6X60 . . ... .. "l 200 | 26 | 232 | 80 | 34 | 200
. ¢) 542x7,0 . . . .. .- ..} 607 33 223 6,5 3,7 19,2
Cxopocrb, ¢ KOTOPOH MOAOCA NOKMAAET BaAbl, GOAbINE CKOPOCTH \
Ha OKPYXHOCTH BaAOB. YCKOpeHHe MOMeT GbiTb OGDBACHEHO, Kak' CAeA-
CTBHE 3aTPYAHUTEABHOCTH JAAA METaAAa YAAHHATHCA B CTOPOHY 3aZauk. Heszasucumo or ¢opMbl B IIMPHHN Bce TPH OGpasua Aarm npu
Ouno ymenbiaercs ¢ yMeHbUIEHHEM JaBACHHS M YBEAHUeHHEM AHaMeTpa ocazke mpumepHo ¢ 20 s go 2,9 mau (ocagka B 7 pas B TPH npo-
BaAOB. nycka) ymupenue, pasHoe npuGausureabuo 20 411,
Hrak, Menpmee yumnpesue cpejrefl wacTH NOAOCH, NPOKATHiBaeMoOl ; DTOT ONBIT NOATBEPAAAET BHIIEYKA3aHHOE INOAOMEHHE, UTO B NPO-
B BaAax, €CTb SBACHHE BMOAHE AOTHYHOe. BOSMOXHOCTL ZAR MeETaAA2 . KaTHBaeMbIX MOAOCAX YMHPSAIOTCS TOADKO KPOMKH, TO K€ Mbl HMeewm
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a3 ¢ur. 41. Pas aro Tak, H CepeiUHA MNOAOCH HE YIUHPAETCA, TO
[OAOCH BCAKOH IIHPHHB MpH OZHOHM M TOM Me OcaiKe ZagyT OXHO H
to me ymupenne. CaezoBaTeAbHO, ymHpeHue HE 3aBHCHT OT
IWWHPHHB TOAOCHL

Hs atoro caeayer, 4TO Y3EHDKOE COPTOBOE KEAC30 H KOTEABHDIH
AMCT TOpH OOKHMe YWHPAIOTCA OJHMHAKOBO,  T. €. NPH OAHHAKOBOM
BEPTHKaAbHOM O0GXKaTHH Ha OAMHAKOBOE YHCAO MHAAMMETPOE.
* Hanpusep, xararn xBaspaTeyo Goasauwy 42 X 42 .44, B serbipex
naockux kKaimbpax go rToamunm 10 44 u nmoayunam noaocy S50 A
ampuHbl; ymupenue pasHO 8 4. Ecam 6wt Mbt xaTaam Amer B 1 4
mupuant ¢ 42 mm go 10 mm, 10, Mo npeapiaymeMy, NOAYIHAK Gbl
wHPHHY AucTa, npumepHo, 1008 ... Ymupenue na 8 4 npu mupuse
42 mm oueHp 3HAYMTEABHO, yHMIMPEHHe Ha Te Ke S M TPH mugmxe
8 1000 um nuuaroxno.

Bor mouemy npu npoxarke coprosoro meaesa ymmupenme cTaBHTCA
Ha NIepBOM MAaHe, 06 yWHPEHHH XKe NMPH NMPOKATKE AHCTOBOTO JeAe3a

[ AONSARETCR }

. TPEGYETCR N10AY9HTS

N — —
YEPHOBAR 6B0ORPOAA Mur, 45.
Dnr. »44.

HHKTO He ZAymaeT, Kak 6yzTo 6bi ero coscem Her, 60 OHO Tepsercs
B HEPOBHOCTAX KPOMKH AUCTA. -

Mot yenaum nmxe, uto 6Aarogaps ymupeHEIO KPOMOK WIHPOKKUX
NOACC M OTCYTCTBHIO YIIHPEHNA LEHTPAABHBIX BOAOKOH HIMPOKONOAOCHOE
MEAE30 OYeHb TPYZHO NOAYUHMTH XOPOIIO BBHINOAHEHHBIM.

O6bikHOBEHHO B yraax 6niBaeT HEZOCTATOYHO XKeAesa. DTO Aerko
OODACHAETCA TEM, UTO CEPeAHHA MOAOCHI TOABKO THHETCA: KPOMKH Xe

H TAHYTCA H YIIHPAIOTCA, ECTECTBEHHO, YTO OHH TAHYTCA BAAAMH MeHbIIE .

cepeauHbl, KOTOpas MNOPTOMY yTArmeBaeT yrabl. bDeaa nonpasasercs
KaAHGPOBIIMKAME TeM, UTO 4YepHOBBIM GoposaaMm NpuaaeTcs BuA, H30-
6pamennniit Ha ¢ur. 44.

Ilpu npoxatke KopoSuaToro seaesa no TOH ke NPHYIHHE IPOHCXOZUT
BTATHBaHHE YTLOAKOB — OKpYrAeHHe yraoB kopobxu (¢ur. 45). Heao-
CTAaTKH BTH HCHPABARIOTCA NpuGaBKOH xeAesa B uepHOBuWX 60posaax
B YTATHBaeMbIX YacTAX NPOQHAS. ~

3asacumocTs ymupenns or TemmepaTyphl. [loBceguennan npaxtrka
fIPOKATHOrO JeAa yKa3blBaeT HaM, 4TO YIIHPEHHE 3aCTYXKEHHOrO METaAAA
Bcerja Goaee ymMpeHHA KeAesa, TOpAYO MPOKATAHHOTO.

Ecan karate yraosoe mereao, TO MOAyuEHHE MAEAAbHO MPABHABHOTO
npoguan (pur. 46 4) npescraBaseT HENPEOAOAMMDIE TPYAHOCTH: UYTh~
49yThb 3aCTyXEHHAs NMOAOCR JaeT MeAe30 C 3aycenkamu (¢ur. 46 b),

42 . . .

[POKATARHAS CAHLIKOM FOpPAYO AaeT HEBHINOAKEHHbIE KPOMKH (q)ur. 46 c).
Ecam, CAMTOK, MAHM 3aTOTOBKA, M3 KOTOPOH KaTaeTcs YrOAOK, GgA Harper
He'COBCEM POBHO, H OAWH KOHE[ ero BbIAAH H3 MEYX XOAOAHEE APYroro
MAR [pOCTO 3aCTyAe€H, TO XOAOZHBIH KOHEL yroAKa BbiifiieT C BaYCEHKOM,
a ropsuit He BHIDOAHHTCH. Henocrosncreo ¢OopMbl yrAoBOro Xeaesa
‘TaX BeAMKO, YTO MHOTHE 33BOALI PEUIMAH KaTaTb BCE YTAQBOE KEAE30

Q 8 ¢
Qur. 46.

¢ 3aycenkamu, a 3aTeM 06pa6arbiBaTh €ro Ha CHEUMaAbHBIX Mauma?x
KPYCABIMH HOXHHAMH, XOTS STO HMEET CBOM Cepbe3Hble HeyaoGcTsa )-

To, 4TO HanMCaHO 06 YrAOBOM XeA€3€, MOMHO CKA3aTb M O KPYTAOM,
KOTOpOE BHIKATBIBaeTCs — XOAoaHOe ¢ mpukaroM (pur. 47 ¢), ropsuee
¢ nezocrageit (pur. 47 b). o

BaAx#, KOPBITHOE MeA€30, PEAbCl XOAOJHbIE  BHIKATHIBAIOTCH
C (PAQHLAMH, BHINOAHEHHBIMH Aydllle, 9eM NPH BBICOKOR TemmepaType.
TMpuuuna sToro ABAEHMA OfHA: YIIMPEHHE MEAL3 YBEAHUHBAETCS C MO-
HEumeHHeM Temnepartypbl. JIAsS NOATBEPRAEHHUS DTOrO MOAOKEHHS l[e'un
fPOH3BEA TaKOH ONBIT: MOAOC- | '
ka 40 X 6 .ma npomyckaraco
OAMH pa3 uepe3 rAajKHE BaAbl
B 300 .44 auaMeTpOM M AaAa:
1) npu 6eAoM KaAEHHH
norocy: 43,9 2,6 #m, 1. €.
ymrpurach Ha 3,9 sma npu Y.
ocazxe ' B 3,4 mm, umaum B (74 c
39:34=1,14 pasa; 2) mpu Our. 41. - ‘
BHIIHEBOM KaAEHMHH:

3,5 .wm, T. e. ywmHpH-

ig.::.{:i(!a ,6,7 Y npu yocamce B 2,5 um, uan B 6,7:2,5=2,68 pasq.l;

Kax 06bACHMTh yBEAMueHHe, YIIMPEHHS C TOUKH 3PCHHA HCTEYEHHA

Mb BrAeAn, 49TO mepes BaAaMH B NpoKaThizaeMofi noaoce oGpa-
3yeTcs O4ar MOBBLINEHHOTO AABACHHA (¢pur. 48). Iloa Bansuvem ero
METaAA TeueT masaz, Buepes u B 6oxa. CBoGoaHomMy ncTeueHHIO Hasajz,
T. €. BbLITATHBAHMIO, NPENATCTBYIOT ABE MpHuMHDbI: 1) BASKOCTD METaAAa,
oMM YacTHIH, YBAEKaeMble TPEHHEM BaAOB, HAlpPaBAAIOTCA BNepey,
a apyrue, BhIKMMaeMble CHAOH R,—muasaa (qur. 49); 2) rpenne uema}:
yacCTHUAMM METaAAa M MaTepHaAOM BAaAOB BO BpeMs CKOAbMEHMHA BRIKH
MaeMO} Ha3az INOAOCHI, T- €. €€ MOMATHOrO ABHRCHHA.

Jas ncTewenns Mertaara Bhepea (OmepemeHun) CYHIECTBYET TOABKO
0ZHO MPENATCTBHE B BA3KOCTH METaAAd, HGO AAS OCYUIECTBACHHA ome-
pemenns Heo6X0auMO, UTOGHI BHYTPEHHHE HACTHUbI MOAOCH ABHIAAHCDH

1) Tak xaTaioTCA YrOAbHMKH, TFAGBHBIM o6pasoM, Zaa Koremm;!{x pcaﬁo'r, Tae Tpe-
6yeTca ueKkaHKa KPOMOK. SaKpYTACHHYI0 KPOMKY WeKaHUTb HeAbssa. . L.
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CKOp€e HAPYRHDIX, BANAHHE TPEHHA MEMAY BaAaMH H noaoco 8JECh,

BePOSATHO, OYeHb HE3HaWHTEAbHO.
Haxonen, zaf ywrpeHHA B KPOMKAX NPENATCTBHE COCTABAAET TOALKO

TPEHHEe Mexay METAAAOM H MaTepHaAOM BAAOB; BA3KOCTb METAAAQ OYEeHD.

aHauATeAbHOH POAM npH STOM He urpaer. JleHm AyMaer, u9To mo-
BHIIEHHOE yIMPEHHe NPH NOHHAEHHW TeMAOepaTyphl [POHCXOAUT
BCAGJACTBHE YMEHbUICHHA C MOHHAXEHHEM TeMNepaTyphl KOa(pduuueHTa
TPEHHA MEAAY HYI'YHOM M POKATHIBAEMBIM %eAe30M — B TIOAbBY TaKOro
yMeHbIUEHH KO2(QHUMEHTa TPEHHA OCHOBATEAbHBIX AOBOAOB HM He
npusogurcs. [loBHANMOMY, MOBHO CYHTaTb, YTO MPH NOBHMEHHOHK TeM-

TABAMIIA 14

OnniT nmpoxaTrm 6pycra crareBaToro xeAesa 9,7X9,7 s

oﬂl s ) g | o
w | & Oxonyareas-| o a . = .
« g Hbit pasmep | ¥ 2 & 1 I 5
3 5 @ = &, w =
5 s ™ = E - R 2 m E =) o 8= t—¢ il
]
g' E ;,- Hlnp. | Toam, g E § E § ‘g %; ¢ ¢
S 34 <3 Q, :
e | 2d o) e |&3 2 &8 8|88
97x97| 18 | 3751 32| 055 595| 83| 1,8 1,58
109 | 97x9,7| 196 3.18| 24 | 078 | 652 | 99| 202 205 gﬁgg
97x9,71 22 {29 | 19| 1,00 68 | 123 227 235 | 335
97%97| 17 | 355} 32 1 035| 615 73| 1,75} 1,73 73
1230 | 97%97 | 185 290 | 214 | 050 | 68 | 88| 191 234 §’34
97x97{ 202 25 | 19 | 060| 72 | 105 2081 28 | 3
9,7%9,7 | 1385| 337 32 | 017 633 | 415 1,43} 188 |“288
1400 | 97x97| 154 | 265] 24 | 025 | 705( 57| 1,59| 2165 | 3.65
97x97 | 166 | 222| 19 | 032 748 | 69| 171| 335 | 435

SapacamMocTs ymupenNg OT TOMUEPATYPHI IPH npoxi'me norocsy 490x6,0 s

‘Zf:::zzp Harpes rrlx?:::(;\za Yumpenne 3
npoxeTkn | B MM
300 Benoe xarenue . . . . . .] 439%26 39 1,31
. 300 . Bumnesoe xaremme . . . 46,7X3,5 . 67 0,70
400 Beroe karemue . . . . . .| 448x25 40 1,40
400 Brmnepoe xanemne . . . .| 46,0x3,3 6,0 0,72

nepaType yseauuupaeTcs onepemenne (YckOpeHuwe) MeTaara u ymm-
peHpe 3a cueT BLITATHBAHHA TOTOMY, 4YTO CONPOTHBACHME BHITAIHBA-
HHIO C TOHHAEeHWEM TEMIEpaTyphl BO3PAacCTaeT B TakoR cTenemm, uto
METAAN, caeays no nyTA HaHMEHbIIETO conpomBAe'x-mﬁ, HanpaBAsieTC
B CTOPOHY YIIMpPEHHS M ONEPEemeHus. B caMoM Jeae, B BbITArHBaeMoOH
QACTH NOAOCH AOAXKHBI GHITh BOBGYyMAeHbI ABE CKOPOCTH: a) MoBepx-
HOCTHAA — BOepex, B) TAy6uH-
Has — Hasaj. Boabyaurp ux B | ]
ropAdeM MeTaAAe He TPYAHO, 7
ann BosOyxaeHus Xe HX B XO-
AOCAHOM WMETaAAe HajO PAasBUTb
SHauMTeAbHBIE JABACHHs B ouare ,q;%_ ( T
npokarniBaeMoif  OAOCHI. SAro ] LT
n36bITONHOE JZABAGHHE pa3psxa- o
eTcsl YCHAEGHHbIM YIIHpPeHHeM H //
OmepeXeHHEM, HECMOTPA HA MAO- A
Xyl0 TEKyd4eCTb OCTHIBHIETO Me- :
TaAAd. ®rr. 48.

He nacramsan ma aToM 06Db-
SCHEHHH, Mbl AOARHBI CUHTATbHCS
¢ GAKTOM, UTO C NOHMMEHHEM TEMNEPaTyphl yWHpeHHe yBEAHIHBACTCH.

'BapHCHMOCTh ymEpEHES OT TPEHHA MEMAY MaTEpHAAOM BarOR
u upokarmisacMem merarrom. Ommrer Koazpomna co csuHygoM
HOKASBIBAIOT, 9TO dYeM TOHbIIE KPYAROK CBUHUA, PasAABAMBAEMBIH Ha

Hpecce, TeM CONPOTHBACHHE €ro PaszaBAWBAHHIO GOAbmIE (cm. Boime).
Orciona, no auaro-

i HH, CAEJyeT, 4TO JAAA
[PORATKH TOHKHX COPTOB
meae3a HyxHO BO36y-
ANTb B oOuare JaBAeHHE
6oabmiee, YeM npu MNpo-
KaTKe TOACTBIX COPTOB,
a NOTOMY TOHKHE COpTa

cand 4 AOAHN YIIAPATHCACKAD-
NEPEMRAIWAA yee TOACTBIX. M3 onmbi-

TAT
SUTATHDARMES
=7 7 - ta Jlenw caeayer, uTo
/ ) : Korga OpH NEPBOM Npo-
.é/ v L ‘ NycKe XeAesa KBajpar-
\

oo e

S

cHaa e B

o i ———

HOro, KPYFAOrO H MO~
Aoch B 20 M4 TOAMmIMHD
Our. 49. L AaBaAOCh BEPTHKAADHOE
JZaBAeHHME OKOAO 7 .4,
TO ymMpeHHe TMOAyHa-

roch oxoao 4 mm. Tlpu BropoM nponmycke TOAILMHA MOAOC 6bira
okoro 13 4z, BepruxaAbHOE AABAEHHE 4aBaAOChb OKOAO 6,5 mm, uo
yUIHpEHHE YA€ OKa3aAoCb OKOAO 9 mm. Tlpu TperbeM nponycke aaBae-
fgHe 6BIAO AAHO OKOAO 3,5 .M, yuHpeHMe OKa3aA0Ch’ OKOAO 7,5 mm.
Takum 06pasoM TOHKHE MOAOCHI YMHPAIOTCA TOPA3A0 CHAbHEE, YeM
TOACTBIE, 9TO CBHAETEADCTBYET O NOBHIMEHHOM AaBAEHHH B odare nepej
BaAaME B CAyuae NPOKATKH TOHKHX MOAOC, KaK Mbl H NPEANOAAraAH.
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3apAcAMOCTs YWIHDEHHN OT ZHAMETPA BAAOB, UAH, 9TO TO Xe,
OT BEAMYHHB! yrAa 3axBata. EcAu M oany m Tty Xe morocy 6yaem
XaTaTh B BAAaX PasHOro JAHAMETPa, TO YroA saxBata Oyaer pasamyen,
uro Buauo m3 ¢ur. S0.

Ecan roAmuHy noaochi A0 HOCTYUNAeHHA ee B BaAbl Ha3oBeM ue-
pes A, a mo BbIXoze M3 BaAOB 3, TO ocapka MOAOCH B Barax Gyaer
paBua A —3,

HazssaB paauycol BarOB uepes 7'y, I3 U 73, NOAYYHM

A—3 ‘

—5—=n (1—cosa)) =r; (1 —cosa,)=r; (1—cosas).

" Orkyaa He TPYAHO NOAYYHTb BEAHYHHY YrAOB 3aXBaTa NPH NPOKaTKe

oaHOM TOH Xe MOAOCH NMPH BaAaX PasAHYHOrO AHAMETPA.

accMaTpPHUBasi CYIIHOCTD IBAC-
HHS NPOKATKH, Mbl BMJAEAH, 4TO
NOA BAHAHHEM CHAb P, HaxuMa-
wief BaA Ha BaA, M 1oz BAHA-
HHEM UHAHHAPHYECKOR $opMbI
BaAOB, NPH ABHAEHHM HX PA3BH-
BaeTcA cuHAa K, BbIEAMAOLIAA
MEeTaAA K3 BaAOB. :

Ora cuaa paBia R=2Ptg ;5

Cura P ectp cuaa, aoso-
AsiLas MeTaAA, Nonasumuii B Ba-
ABl, JO COCTOAHHS TeKy4eCTH.
Ona saBuent OT AByXx akTo-
por: 1) npupoAH M TemnepaTypbt
MeTaAAa M 2) OT OAOWIAAW, Ha
KOTOPYIO NIPOH3BOAHTCSA AaBACHHUE,

Hasosem uepes ¢, — ZzaBAe-
i . HHe B Ki/mm®, xomoasmee Me-

TaAA A0 TEKY4ECTH.

Hs ueprexa suagno, aro no-
BEPXHOCTb, a BepHee TIOPH3OH-
TaAbHas NMPOEKUHS ee, AaBjAllash Ha MOAOCY, paBHA ee IUHPUHE, YMAO-
menHofA ma 7y sin® HMAM 7y sin®s, HAH 73 Sin d3, COOTBETCTBEHHO
TOMy, B KaKHX BaAax NPOUCXOAMT MpokarKa. [loaroMmy, mpu mupune
OAOCHI, paBHOR ejpuHMIe,

QOnr. 50. e

Pi=¢q,. ry- sinay; Py=¢q, « 1y - sinag; Py==q,- r; - sino,.

Orxyaa we TpyaHo noryumrs B kmaorpammax cuay P u cuay R
AASl_BCEX TpeX CAyuaeB NPOKATKH.
OcraBasis moka ®TOT BONPOC OTKPHLITHIM, ONPEAEAMM COOTHOMIE-

HHE CHA:
Lic Wi i
N ) Ry Ry Ry’
4¢€

’

Oxo, ogueBupuo, GyAeT MMETb BUA: .

P1 ] . pz_ 1 . P;:__ 1

, R,

2tg —;i Rs 2tg 2 2tg 5

BosbMeM AAf HAAIOCTPAUHMH . TAKOH INpHMEP: MBI KaTaAM OJHY w
Ty me NOAOCY B TpeX BaAax: ry==100 mm, ry==200 mm, ry =300 umn.
JonycTumM, 4TO mpH NPOKAaTKE B Barax ry=100 um ponymen 6wbia
yroa saxpara B 20°, TOraa Ocazka MOAOCHI B BaAaX ONPEAEAHTCH:
Ve

ry (1 — cosa;)==100 (1 — cos 20°) = 6,03 m.

Coxpansia Ty %e OCaAKy ZAS BAAOB C pajHyCOM B 200 2. u 300 .um,
Mb noayamm 8y =14° u 23=11°30". Jleran BniuncieHus Aaree, Mbi

nafizem, uTO npH

. A1 1
L e= W =100 G = e T S 006
oy W SN S SN
a==14°, r, =200 m11; R 2tg T T 30128 4.
2= 11930/, ry — 300 4115 22 1 1 ~5.

Ry 2tg5°45 ~ 20,101

Taxum ofpasoM, C yBEAWYEHHEM JZHAMETPa BaAOB, BBUKHMAIOMIAs
METaAA cHAA yMeHbulaercs. Vlmaue roBops, wem Goaee maocku GoRxw,
TeM CHAa, MOMOTAIOMAX BBHITSTHBAHHMIO NOXOCHI, OTHOCHTEADHO MEHbIle,
TeM Bbilleé YCTAHABAWBAGTCS AaBACHHE B Ouare Nepex BaAamm, TeM
60AblIe ymMIHPEHHE MNOAOCH
" Jeun caerar Takoft onbiT: :

HcnbrraiBarach noaoca ¢BuHUA 19,9 X 8,3 .u.a.

I. Auamerp Baaros 210 s

1-# onmir. [Toayuarace moaoca 22,1 X 5,% s, ymupenne — 2,8 14,
pepTaKaAbHOE Obmatne — 3,1 4, & = 10°, 3=0,6.

2-# onwit. [Toaywanacs noaoca 25,6 X 3,8 mm; ymupenne — 6,3 4,
BepTHKaAbHOe ofmarne — 4,5 4, a=12° §=1,19. , :

II. Iuamerp Baros 410 mm.

1-% ombrr. [Toaoca moayuaaacn 23,1 X 5,3 .um, ymvipenne — 3,8 um,
BepTHKaAbHOe obmarme— 3 JL1t, o= 7°, 8 =0,57.

9-# onmt. [Toroca 30,2 X 3,85 mm, ymupenne — 10,9 us, sepTH-
xarbhoe obmarne — 4,45 mm, a==830, 5=1,16.

[l. Anamerp Baron 600 2.

1-# onmit. [oroca 23,6 X 5,22 .ma, ymupenne — 4,3 #n, nepra-
xaroHoe o6marme — 3,08 #a, a =530, =0,59.

2-# onmir. IToroca < 82,2 X 3,8 mm, ymmpenue —12,9 .4, sepru-
xaAbHoe obmarue —4,5 ma, a=7°, §=1,19.

OueBnano, 9TO 4eM GoAbmE AHAMETp BaAOB, TEM IHPE BHIXOAUT
noaoca (¢pur. 51).
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Mrak, ymupenne YBEAHIHBAETCH ¢ YMEHbMeEHHEM

yria 3axBaTa M yBEAHUEHHEM AMaMeTPa BaroB )
3aBscEMocTh ymHpeHHS OT KOdhpunmenra ofxaraz. Yeeamie-
nHe ymrapenns ¢ yseamsenueM Guictporsr paGorsi. Ilpn snepruunoft
pabote, GOABIMIOM KOS(OHUMEHTE OGAKATHA, Mbl ZOARHbL YBEAKUHUTD
CKOPOCTb HCTEYCHHA METAAAA H3 BaAOB. OTOro MOXHO AOCTHIHYTD

} 1 ! (S'=I'/8
- 1
2 { | e
l i
99
% : lq i O e e e
= i ! t /1
4
ol 6 i ! 8 !
w ! f 3 !
® 4 63 ! } a |
& 1 i t 5, pF————— —— t
3 4 ! | =0,59 ¥ ! 3
3 78 148 Bl 4F-———- .
™ f
4 > ,2:‘3 ! ! . : efF—— ; ; !
t l ! !
) I i : : ! :'
210 ’ 40 609 . 02 04 06 08 10 (2
U=6A98 B 1 . oonange &

®@ur. 51. Pur. 52.

TOADKO OZHMM CPEACTBOM: NOBbIIeHHEM JABACHHS B odare nepes Ba-
aamu. OzBako, Takoe MOBblIEHME JaBAEHHSA B Ouare CKaxeTcs ceituac
we Ha yseamuenuu ympenus. U, aeficremreAcHo, suepruusas pabora
CKa3hiBaeTCd Ha YWIMPEHHH. : :

Jdenn caerar Taxoit omprr:

Uepes Baant d=520 #.# oM nponycTHA HeTbipe MOAOCHI KEAE33,
pasmepom 14,6 X 7,75 mm, ycranasameas BepxHuft Baa kamauii pas
unave. [lorockn pasaasamBaArMCh kamzbii pa3 B OAHH HPONYCK.

. '
N TABAHUIA 15
Monoca Me Pasmepm moroent mocae | O6marne O6marne | Ymuperne
nponycka B MM B MM 8 B MM
1 165%59 . .......| 18 031 1,9
2 178%x52. . . . . . ... 2,55 0,49 . 32
3 201x44. . . . ... .. 3,35 0,76 55
4 2425%365. . . . . . .. 4,10 1,12 9,65

1) Ot npakTios-KaAMGPOBIEHKOE MOMHO YCABIEIATH TAKOE BhipaxeHHe, HTO TOR-
KM€ BRAKl MaAOTrO AuaMeTpa TAHYT MEACS0 AYULIS, YeM TOACTME Baan GoAbmoro gua-
MeTpa, XOTOphle He TAHYT, a RABAT meac3o. Mz mpeastaymero Bmguo, uro MHeHHe 31O
“meer nog coboll pearbnyio nousy. H. C.
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Oxasnipaercs, 4TO ymMpeHHe HJeT ropasao GbicTpee, YeM BepTu-
KaAbHOe JAaBAeHHe M €ro jame omepesmaer (@ur. 52).

Benomunm onbitt Koapona mag ‘ocaaxoi mororom B 11 x:
H fpeccoM CBHMH[IOBOrO UMAHHAPHMKA. Uem Mearennee pabora ocaaxw,
TeM MeHbllee JAaBAGHHE M MeHblas pabora B KL MAET Ha BTY OCajky.
Onsatp nOAHas aHAAOTHMA MEMAY NPOKATKOH M CRATHEM LHAHHADHKOB,

Ymupenue paer HaM BOSMORHROCTb MMETb CyxjeHHe O JABACHHH, KOTOPOMY mOZ-
Bepraercst Merarr B Baiax. Ecam ymmpenne Beamro, — gaBrenme 6piro 6oabmoe; ma-
A0C ymMpeHHe — MaAOe AaBACHHeE. .

Q6mee sarAioueHHE M3 PACCMOTPEHHA 3aKOHOB YIIMPEHHA.

Bo Bpemsa mpokaTku RefCTBYIOT ABE CHABIL
a) cHAa BbIKMMAOMasd,
B) cHAa pacTArHBaOLAA.
Chnas pacTATHBAIOIIAA HANPABAACTCH BO BCE TPH CTOPOHDI:
1) manpaBassich Hasaj, OHa CHOCOGCTBYET BBITATHBAHHIO NOAOCH!;
2; HampaBAsSich BOEpEN, OHa JaeT ONepexeHHe;
3) panpasassice B €TOPOHBI — OHA JaeT yMMpPeMHE.

B geasx kaanGpoBxu 9pesBBIYaliHO BaXHO BHIACHNTD 3AKOHE], KOTOPHM MOBE-
uyeres ymupeitite. 910 BHAHO M3 HMEECAeJYIOMero NpMMepa: Mbl KaTaeM [OAOCOBOE
Mene3o WB RBDagpaTa; yMeHbmas Bricotry KBagpata (par. 23), norywaem mnoaocy
HeCKOALKO IIMpE, ueM SagaHHME KBajpar, CAeJOBaTEeAbHO, BO3HHMKAeT BOUPOC: KaKHX
PAIMEpPOB KBApaT JOAXSH OMTH BaaT, uTO0ul, PASASBMBIIN ero B BaAaX, MOAY-
YHTh HOAOCY JARHHOH IMHpHELL. Uro6m sHaTh 5TO, MM XOAMHDI 3HATh YIIHPCHME HPH

HpoOKAaTKE.
I. Vi npumepa J e un AcHo, 9T0 ymAPAIOTCA KPOMKH NHOAOCH M ymnpeHHMe He
3aBYCHT OT IIMPHUHBI HOXOCHI, 3 SABHCHT TOABKO OT BEPTHKBABHOIO JaBACHHA.
1. Uem paime TeMmeparypa NOAOCH, TeM ymHpeHHe MeHbile, u6o: a) cuaa K mMeer
GOADIIOE OTHOCHTEAbHOE BHauUeHHe, B) TPEHHE MEEJY BaAAMN M FOPAYHM METAAAOM

¢ NOBLIMEHHEM TeMIePATYPbl YBEAHUMBACTCHA, .
HII. Ypeauuenue guaMeTpa BaiOB yBEANUHBACT YNIHPEHHE.

1V, Yummpenne yseanuupaerca mpu Goabmux jaBrenmsix, ubo Gwicrpas pa6ota
yBeJ\ﬂ‘lHBaﬁT AaBAeHHe.

V. Toukue morocnt yuuipmorcx GoAbIIe, YeM TOACTME, H60 B TOHKHX MOAOCAX
yinipeHne xoaGyamaé'rcn apy 6oiee CHADHBIX JaBACHHRAX 6)\8!‘05&?}1 TPEHHUO.

Wrak, ymupenne yBeamunBaerTcs Kamaniii pas, xorza No YCAOBHSM
NPOKATKH ZAaBACHHE B O4are mepej BaAaMK NOUEMy-AHGO AOAKHO GbHITD
noBbimeHo. TakuM 06pa3oM, MOBBIIEHHOE YHIHPEHHE CBHAETEABCTBYET
O NOBLIUEHHOM JaBACHHM Ha YaCTHUBI METaAAd; H O BEAMYHHE YIIH-
peHuss B JaHHOM KaAubpe MOAKHO 6e30mMGOYHO CYAMTb O JABACHHH,
[POU3BOAMMOM BaAaMH Ha METAAA. :

K aroMmy ofcroareancrsy mnl 6yAeM MMeTb BO3SMOKHOCTD BO3Bpa-
THTbCH NPH PACCMOTPEHMH CAyuaeB HepaBHoMepHOlt 06paboTkn MeTaAra
B HeCHMMETPHUHBIX Baiax. lenepb me o6paTHM BHUMAaHHE HA CAQEKHOCTb
ABAGHHA YIIHPEHMA M 3aBHCHMOCTb €ro OT MHOTMX YCAOBHH RpO-
KaTKH. ‘

Mexay TeM, MHOTHe aBTOphl TPaKTylOT 06 ymHpEeHHH, HE OTAa-
Bas €My ZOAXHOrO BHUMaHHs; Hanpumep, JlaAreH Ars yIIMPEHWs AaeT
aBe Uudpb:: AAs coproB kpymHmx 1/127, aas merxux — 1/32”, 1o =me
camoe aeaator I'ese u Kupx6epr (Geze u Kirchberg). Bece otn
peuenthi 6€3yCAOBHO HUKYJa HE I'OAHbI, M HMH HEADb3A PyKOBOACTBO-
sarbca. Iloxa HET TEOPHH MCTEYeHMA NAACTHUHBIX TEA, A0 TEX nop
MH [POCTO aonunéﬁaxamrmawb (QaKThl ¥ MyTeM TaKOTo HAKONAEHHS
coszasarp ceGe ,0mbl HOCTb® M €10 PyKOBOACTBOBATHCH.
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Ws pToro HE CAeAyeT, KOHEHHO, WTO HeAb3sn HHYEMY HayIHTHCS

BHE MpokaTHOH (PaGpHKH. Teopernueckoe 3Hak(MCTBO C SBACHMAMH

npoxaTku AOAKHO O6AervHTb HAauHHAIOUICMY SHAKOMCTBO C NPOKaT-

HbIM A6 AOM— CYUIHOCTbIO ABACHHS, CALAATD €ro cnoco6HbIM pasbuparnces

B HHX.

OHOTO MOAOAOrO KaAuGPOBUIMKA HENPUATHO MNOPAsHAO ,KOnap-
cTBO® €ro SHaKOMOro, JaBIIEr0 €My 4eprex KaAHOpOBKH AxcTOBOK
6oABaHKH. Baabl, BHITOUEHHDIE NO dTOMY depreiy, He NOWIAH, yIMpe~
HMe OKa3aAOCh CAMIIKOM MaAbiM. ABTOpy XaAruGpoBKM ObIAO BecbMa

TPYAH) ONPaBAATBCS Nepes HEAOBEKOM, HE NOHHMAIOLIUM 3aBHCKMOCTH

ymmpenns OT Pa3HOOGPasHBIX YCAOBHH NPOKATKH. .

06 yrae saxsata K o Kos(pupuente Tpemns MEKAY noAOCOH
¥ BaAamH. Beaxufi npokaTubifi MacTep sauHTepecOBaH HCHOAb30OBATDb
‘ cBoif CTaH JAA BO3MOXHO ObICTpOR BbI-
Taxku MeTaAra B panax. ConpormBae-
HHe Mertaada o6paboTke GbiCTPO YBEAH-
YuBaeTCA C -NOHHAKEHHEM TEMOEPATypbi,
a MOTOMY BCErza BHIFOAHO OOXKHMATD,
MeTaAr OBICTPO M BHEPrHYHO, HE AaBas
€My BO3MORHOCTH OCTBIHYT.

Jan srepruunoro o6maTHs MOAOCHI
B BanaX HepeaKo BCTPEdYaeTcs Npensr-
CTBHE, COBEPIIEHHO HEOXHZAHHOE JAAR
HOBHYKOB NPOKATHOTO AEAd:

Baapl e 6epyT MOAOCHI, HAM B3ATaA

@ur. 33. HME TOAOCZ OCTaHaBAHBAaeTCH B BaAax.
Mo ommram /Jlenm cram ¢ Baramu
g 400 .um Gpaa xopowro NOAOCY mpu obmaThnnm B 28 mm; npm 06-

maTum NOAOCH B 34 4t oma yme Gparach maoxo. Ecam mbr BhiueprHM

gaant ¥ moaocy (dmr. 53), To ysuammM, wro:

-3
r (1—~‘cosa)= éi—*——*l‘i MM, ‘

orryas 21930/
Q= s
apu
\ r (1—cosa)=17 um,

o == 23°45".

Hrax, yran saxsaTa 20°30" u 23°45' sBASIOTCA NpeAEAaMH, NPK
KOTOPBIX MOAOCA MOKET elle 3axBaTHIBaThCA. |lpeseabHOCTh yraa 3a-
xsata B 21°— 25° noATBepXAAETCH MHOIHMH HaOAIOACHHAMH NPAKTHKI.
Tax, nanpumep, B Hefiso-Aranaesckom saBoje NpH MPOKATKE WMHCTO-
BOii GOABAHKHM AAS KPOBEADHOIO KEAe32a B OJAHOM M3 PyYbeB 3aXBAuCH-
Hasg NoAQca MOCTOSHHO OCTaHABAHBAAACD. [Npu wccaezosasza Yroa
3axpata okasaaca 26° R

' 4
Mpu o6xume cautros B H.-CarsunckoM 3aBoje UPEAEAbHBIM yr-.

AOM 31xBarta oxasaacs yroa B 22°. TlpeseApnbiif yroa saxBata 3aBOja
’ - C Y
Mune—26°30", Craarnnckoro (6piB. ¥OsoBcKOro saeoga) 21°—23°30.
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Brpouewm, B paspesviBaeMbIXx pydnsix (cv. HExXE) AR GanoR MOmHO
paboraTb npn yraax saxsara gase B 36°30° (I). 3aroronxa 185X 180 4.
paspessiBaerca B 6aAxy ¢ mefikoii B 354 ’

A—3 _ 185—35
N

=75 mm.

75==r (1 —cosa)==382 (1— cosa),

OTKyaAa
a = 36°30".

Bo Bcakom cayuae, mpu G60AbIINX yrAax 3aXBaTa BaAbl 6epyT TpyaAHO,
He cpasy; MPOMCXOJAMT 3aMMHKA B MaHEBPaX, BPEMA IIPOKATKE YBEAM-
9HBAETCH, H BHIFOAbBI CHABHBIX J3BAGHHH TepsloTCA. ,

Ha paccmorpeHns cymiHOCTH SBAeHHA NPOKATKM MM BHACAH, uT
BBIXMMAIONIAA METAAA H3 BaAOB CHAR

R=2 Ptg-—;~-

Bmecre ¢ Tem ouesngmo, wro mnpo-
KaTKa BO3MOXHAa JO TexX 1nop, NOKa

CHAA TpeHHS MemAY NOAOCOH M BaraMH
- GoAbIIe BTOH CcHABL K.

Cuna tpenus pasua (@ur, 54)
2/P=2Ptg 5

OTKYyJaa ; '

f= tg _%. ) @ur. 54,

~ \

[Toroca ocranaBinsaercs npm ’

a=22—24°% f=tg 223 — tg 11°30' = 0,2.

v

Orc“r_oiaa SICHO, q9TO KOX(P(QHUHEHT TPEHAR PACKaACHHOTO XKEAE3a No
uyryny == 0,2, BeAn:nHa, BbIBEACHHAA MHOTHMM aBTOPAMH COBEPHICHHO

APYTHMH NYTAMHA H 0OBIKHOBEHKHO NPpUHUMaeMast Ha npaxKTHKe.
Momenr 3axsara nonocw Baremu (gur. 55).

‘
~

2>Su=[q; S=¢qg-tga
79>q-1ga,

T. €. KOBQPHIMEHT Tpenus Aoaxes 6nTb Goabme tga..
Bnipegem Qopmyay aas o6matus A:

2 _ . sina  sina
3 r(D cos &), f=tga, cos a == wn = 7 .
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Torpa .

Ho

s V(4 _s_i'zﬂt)
2 = - f
cosa:\/l—-sm"‘aaW%—a—'~—\/1—smza
fQ
sina = ]'f‘ﬁ’

Mar. 55.

Hpruenenve popuyant:

52

f=04 A= d(l—V 1+

OTKYAa

o)
/)

—
A:d(l— “"ﬁ:—fr)

O6:xatue npomopuHOHAAbHO AH-
aMeTpy BaAOB, YBEAMUHBAaeTCH C yBe-
AMYEHHEM TPEHH:, 8 CACAOBATEAbHO,
C TeMneparypoi; HesaBHCHMO OT
TOAIIHHBI TOAOCHI ¥ CHABI JaBAe-
HUN, MAH_ CONPOTHBACHHZ IOAOCHE
obmaraio.

Xorozunie Baany 6epyr xyme,
Takse OGHMADHO MOAHBAcMbIC BOZOH,
MOKPHITHIE PAABYNHOM.

“

o > 0072d = ~ 1,5 d

=03 A=d(1——l/—"w)=‘0,043d=~1/35 d.

Ta xe popmyra npm oxHom csobogHoM Barke OyjeT HMETh BHA:

f=2tga; cosa=—

A

sin @ 2 sina

tga = f

2 sina

T=r(l~—cosa)=r<1——- 7 >;cosa:\/1——sin2a;

Zsma' A
—\/l—smza $in & = fg T

e/ ) sy )

\

Hpn . e ,
1
f=04 A=d (1—2 l/—m—*):0,0ISd.

1 :
f=03 A=d (1——2 Vw>==0,0104.

Onmro: Baakn auamerpom 400 #7.4; xopomo Gparach moroca mnpn zemacwpx
B 28 mm; npn aspaexmn B 34 MM npurararocs ycmane:

A
A=28 mut; 5 =14=r (1-cosa)

A 28 ‘
cosa=1—75-=1— 00—093 a=21°30"; tga=f= 0394_.~04

r
A=34 um

34 ~ )
cosa=1-— W == 0,915; &= 23°45'; tg [+ =f = ~0’44.

Baaxu maaue'rpou 300 mm; oamm Bax cBOGozem; Temmeparypa 700° II. Baamw
oTKasHIBAIOTCA Gpars Morocy mpu A 6oaee 3 .

3 .
cosa=1—§66‘=9,99; a=8% 2tga=F=028

B aeficreuTeAbHOCTH BHICOKOro KO®(Q@uUUHEHTa TPCHMSA Ba NpPaKTAKE
AOCTHFAIOT ,Haceukof“ BaAOB AAS YBEAHYEHHA TPEHMS.

Crazxue Baabl MMEIOT MeHbmMH KOd(QQHUMEHT TPEHHA M Xyxe ,Ge-
pyT“ meaeso, ueM HaceuenHnie ¥ 0coGeHHO AOArO paGorasmue mepo-
XOBaTHE BaAbl.

HesapHcaMOCTH, yrAa 3aXBaTa OT -TOAIIHMERI NOAOCHL YroA 3a-
XBaTa HE 3aBHCHT OT TOAILWHBI MOAOCH, 3 TOABKO OT BEAHYHMHb 06Za-
tia. B camom zeae, Mbl BHAEAH, YUTO yrOA @ onpezeAsercs M3 Bhpa-

menus As
. —;———r(l—cosa)

B aTomM Bhpazennn abcoaloTHOE 3HaveHme A n 0 He MrpaeTr POAH.
A—
Beanunna ¢ 3aBuCHT OT mOAYypa3HOCTH HX “MZW (¢ur. 56), noaTomy

Ha AHCTOBOM CTaHe, HaflpHMep, MOXHO YCHCWIHO KaTaTh OUEHb TOACTHIE
GpOHEBLIE CAHTKH. C'ran OAWHAKOBO XOpOLIO ,GepeT“ B HOAOXKEHHSX

pepxHero Baaka A u B, eCAM TOABKO BEAUYHHA OGKATHA 5 B ofoux

cayganx ogunaxosa (¢ur. 57). Onpegerun MaxcumarbHoe ob6xarue, Z0-.
nyckaeMoe YrAOM 3axBaTa.
Us poipamenns

Az—o =r (1—cosa)
caezyer, 4TO
yen A—3 \
----- —=1-—cosa.
2r



[pr npeaeabHOM yrae B 25° moAyum:

a—-3%" A—b g, A-B_ L
*“é‘;"=1"‘"‘0,9=0,1 H "‘7"“:2-'0,2, o D 10 .
Mpn xopomem 3axBare BaAKOB MPEACALHOCTD a=20°
‘ A—3 A—j 1
m.r_..__O,12, —5 =17

r. ¢. MOAHAaA BEAHYHHa OOZaTHA He MOXeT NPEEOCXOAMTD Ys r uam
i/, auaMeTpa Bara. Xopowmii 3axsar BaAOB rapaHTHPYETCi DpH
o6xaTnu, pasHOM !/17 AHAMETPA BAAOB.

Q6xuM CANTKOB CTapalOTCA BECTH
pA MaKCHMAABHBIX AABACHHAX, STOGHI
O BO3MOKHOCTH CKOpee NepeHTH CT
CAMTKAa K 3aroToBre TpelyeMoro pas-
Mepa, HO IPH NMPOKATKE CAHTKOB O6bIY-
HO He MNepeXOAAT npejeAa OO6xaTHs
B 2 mioiima, mam 50 slm '), oc6pacHe-

AbIAYILEM. *
JeficTBUTEABHO, AAf TOrO UTOGHI

3axBaT GbIA OYEHb XOpom MNpH obxa-

D ==2"X17 = 34" =850 ., pa6ora
6yzeT BO3MONHA NPH JHAMETPE BaAd
B pyuse 27 X 10=20" =500 m.m.

[Tpuusp me B pacuer yraybaeume
KaAuGpOB B TEAO BaAHKOB, Mbi Haii-
Zem, UTO mpH ABYX aAtofiMax o06xarHs
HayaabHDIE AMAMETpPhl BaAOB BbIAZYT
AAs xopomeil Aerkofi 3azauM OKOAO
1100 um uam 1200 mm, a ars npe-
aeabHo#t paboTei—okoao 800 s, T.e.
Te npeAeAbl AAfA AdaMeTpa BaAoB GAio-

! munra, xoropsic Ha6A0Aa0TCA B NpaK-
THKE.

Pacxop pabortel Ha mpoxarky. He
BXO4s B paccMOT €HHE OlpeZeAcHUA
BEAMYHHBI CHMABI JABHraTeas, Heob6xo-
AMMOrO- AAA TPOKATKH, HYTO COCTa~
BAsIET NPEAMET H3YYeHHs 3aBOACKOH
MeXaHHKY4, PACCMOTPUM 3aBMCHMOCTD
ABHTaTEAst OT ycAOopuil mpokaTwi.

Mbr BrzeAn yme, wTO B mpoyecce DPOKATKHU MIPAIOT PO b ABE CHADL
cura P— gasnrenme M cHAA R — CHAQ, BBIKHMIKOILAA METAAA H3 BaAOB,
PaBHAA MAM MEHbIIas BPAIATEAbMOH C(HAE MaluKHbL

®or. 57.

1) B macTosmmes Bpema aMepRKamOH ZalT obmarme Ha GAlOMMHTAX 'zio 100 st.m
s oaun npomyck. H. C. |
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HHe ueMy He TPYAHO HafiTH B npe-

THII B ' Py4be, BaA JOAXCH HMETDL:

‘OTH ABe CHABI NPOM3BOXAT ABe paboThi:

1) pafory BuTArHBaHHA NOAOCH! BAOAb NPOKATKH, -

2) pabory ymmpeHHs TOAOCHL '

Ecan neppas oTBEYa€T LEAsM NPOKATKH, TO BTopas OGLIKHOBEHHO
cosepmenHo 6ecnoaesHa. .

Mexay Tem na Hee TPATHTCA CHAa, W MHOro cuan. Bor ma ary
CTOpOHY M Hajo OGPaTHTb CepbesHOe BHUMAHHE. Hanpumep, umeem
xBagpar 42 X 42 ms. Mbr xoTHM BhikaTarb B3 Hero norocy B 10 s
ToAngunbl. Ecan 6n1 He 6bA0  ymmpenus, TO MH ObiAnm 66t B npase
oRuaarb, wro noaoca Boiizer B 4,2 pasa JAHHHee MPOKaTbiBaeMOH
keazparaolt noaocs. OxaspiBaercs, zeao 06CTOMT HE Tak: M3 KBajpara
42 X 42 .um B 5 nponycKOB BHIKATHIBAETCA MOAOCA IIMPHHOMN He B 42 M1,
a B 50 mm, u aruna ee 6yzer (1800:500) Toavko B 3,6 pasa zaum-
Hee BpIZaHHO# RBajgpaTHOI MOAOCHI.

Marepnan 42X 32 mm cuemen; pabora N0 CMEWEHWIO €ro cosep-
IeHa, HO CMelleHMe NPOH3OMWIAO He B JAHHY, KaK HaM XOTeAOCh Gbi,
a B mupuny ee (gur. 58). [loacca Bmmaa Kopoue, wem Mn omu-

JAaAM, Ha
0. (42536 ) <1431,

. Do 6yaer noreps paboThl Ha yHMIMpEHHE.

Tak kak ymmpenue NPOMCXOZMT TOAbKO B KPOMKaxX NOAOCH, TO
SCHO, YTO OHO CKAa3biBAETCH OYEHb CHADHO TOABKO B MEAKOCOPTHOM Xe-
Aese, KaTaeMoM ¢ Goapmumu Kod@@uuuenramu obxathn. [lpu npokarke
KOTEABHOrO XEA€3a YIIMPEHHEe HE KrpaeT HHKAaKOH POAHM, TaM NOYTH
BCA CHAQ MAamuHbl HanpPaBAeHAa HA BLITAXKKY €ro BAOAb NPOKATKH.
Hanpotur Toro, npn npoxaTke MEAKOCOPTHOrO meaesa MOrYT ObiTh
CAydaH 3HauATeAbHOH 3aTpaTbl paboThl Ha ymmmpeHue.

Hanpumep, Zlen u 3azar B Barn xBaapat: 9,7 X 9,7 .um u 8 ogun
nponyck noayaua 22 X 2,9 mm (gur. 59). Cyas no BepTUKarbHOMY
AABAEHHIO, MOXKHO 6pIr0 xaaTb {ecam 6ol #e Gotao ymﬂpennh) BBITH~
rupanas noaocH B 9,7:2,9=3,34 paza, a oxasarach BbITAKKA B

’ 9,7X9,7 941

5939 = 638 — b7 pasa,

T. e. paora ymIupeHHs OxkasaAach pasHOR

‘ 334—1,47 \

N0 CMEDICHHIO MaTepHaAa, T. €. paborsl mammu !).

B e e '

1) Tpu BoITATHBaHHE KO NAPOBHIM MOAOTOM MAM LPECCOM CAMTKA B MOAOCY
GoabmIan y=eTb paboTHt yaapa Toxe mpomngaeT Gecye buo. Honyernm 6uex A (i1, 60)
yaapua pam Hamaa Ha noiocy MA/, upumuem uacTb Meiarra Obira BhimaTa BAOAL,
wacTb e€e NONepeK MOA cbl. Bech MeTarr, nepefBHHYTHI MONEPEK NOAOCHI M YIIW(HB-
iupiica, unepeABUHYT BanpacHo, u60 AAT CAeAYIONICFO yaapa MOACCY DPHAETCA NOBepP-
uyTb na 90° » ocaamib ee RHWS, M YaCTb MeTaAAa OuATH-TAaXM NOliZeT Ba ymMpenRHe.
Taxum o6pasom, Ha YAAMHEHue TOAOCH UAET He Goaee 500y Beeit paborm mo npecco-
BAHMIO W KOBXE MNOAOCH! IOJ IPECCOM HMAH MOAOTOM.
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INoresnan paGora, moka moroca ToAcra, cocrasaser oxoao 0,6; mo wmepe yromye-
uMA TIOAOCH mOAesHas pa6ota mommmaetea xo 0,5, mpm 7ToaguHe mMOAOCH MeHBIIE
1 s, nonumaerca ao 0,16.

Conpornerenne mpoxaTke Ha 1 420° HoMepewnoro ceueHus, MO Mepe yTORemEs
HOAOCH, ZeraeTcsi BCe Goabme m Goabme, nopummascy or 4—5 1 a0 70 X1 npn Toa-
mune 0,05 .24, T.e. HabAIOZAaETCA TO €, 9TO NMpW PasFABAMBRHHH, HPH KOTOPOM

\ .

S s S
140, 2055

92

T"“’
1

—{29}—

97

' 29.
L4

Dar, 59,

X

TPeHHe MeXJy HacTRUAaMU MOAOCH! CEMHIA M NOBEDXHOCTAMH BaioB YBeAMIMBAET pa-

6oThl CONPOTHBACHHA Pa2jaBAHBAHHIO B KOAOCCAABHLIX pPasMmepax.
CuabHBIMH A28BACHHAMY Bbirojlee paGoTaThb, GeM CAabhMu.

acxol CHAbI RPOKaTHONK Mamuumt fal X1

A Meaesa TeMm Goabie, yeM Tombmie OpoKaThIBae-

?@{ MOe XeAe30; 0COGCHHO HERMIrOZHO KaTaTh TOH-

3 - 6/ . kHe moaocht npn 6oAbulIoM &uame'rpe u caabom

— 7. -—t-—— EaBACHHH,
/ " Pacxox cmam npn  Goiviltom JAAaMeTpe
% Goabime, uem Ips MEHbIUEM JHaMETpe, YTO

Tlend pasgaBAnpanne (ywopemne). Ilpum yse-
AuveHMH zuamerpa co 100 mwm go 167 mm
Dur. 60. pacxoz skeprus yeeanunacs sa 109/ Sto moxHo
o6bacHuTy GoAbmE NOREPIBOCTBIO COMNpPHUKO-
CHOBCHHs Bara M MeTaAAA [pH  GoAbmeM
ABIIUM  CONPOTHBACHAEM TPEHUIO JAS mepeMe-

AMaMeTpe BAaAOB, @ CAeZOBATEABHO, S0
meHnA yacTuy ).

-

Ozaaxcgenne xeaesa.

[lyets y — remneparypa OXAABARIONErO KeAee,
X — Bpems,
, § —— MOBEPXHOCTD KyeKa,
U — o6beM Kycka meaesa,
a — koo pumIHUeHT.

Kpusan nagenna Temmeparypm wo BpeMCHH JaHa ma ¢mr. 61.

Torza 2)
‘ @ s dy v
dx =Yy k= e
Y .
A A Y230
) = 3y "5 =5 lnyl—lny2/ =5 (lg_y,——lgy,).
Ya !

.

1
) Ounmtt mocaeanmero BPEMEHH He nopTEepagaloT sToro. Fcern ywasamwme, uro
pacxog seeprum ma ey

HHH NPOKATA OT H3IMEHEHUA HaMeTpa B B o 6
me mavenxcren. H. C. gy up A Pa Barop, Kax OyaTo 6m,

K ao Aeun Ha comom gere TPOLECCH OXAAXACHHUSL 3HAUMTEADHO CAONMEeE;
BRECH RAlOTCA BMNHPHuecKue Popmyanl Axm nOACHeTa, KEK HEPBOE MPHOABKewRUe.
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MOHATHO, u60 umcer Mecto B Goibmeit cre- °

Taxnm o6pazoMm, BpeMs OCTHBAHMA paBHO

- 2,3 - naomaan ceuenus ( ) - )
x= a - nepumeTp g —igYz J -

Hs nocrasaemnoro ounira mapectHo, wro xpyraoce meaeso O 130 4242 (6") drurc
or 1310° no 490° 1. e. na 820° B reuenne 11/, wacos.
Torga ‘ v
. 2,3-% (0,075 , 10,0863
W' = 57,0075 0,075 (1g 1310 — 1g 490) = (3117 —2,690),

' 00863.0,427 -
a=- ‘;0—96*-—‘“ = 0,00041.
Jas aucrosoro meaesa:
nepuMerp . _ 2 mupuHN — 2 .
ceuenue mupuna X TOANIMHA ToAmmMEHA
- o
drn KBajpaTHOro meaesa: |
nepumerp _ 4 croponnt __ 4 .
ceyerne cropowa?  cropoma
Jas xpyraoro meaesa: L _L -
TS
mepuerp =D 4 . & ﬁ ]
ceverne  w D? ~ puaMerp S "‘}d)({'*
4 ' & b
Mpuwmepn. Ancr Toagunoi 10 um R X
(o} 1]
crumer or 1450° go 900°. BOEMS .
Bpems pasmo ’ ®ur. 61,
2,3 . roamguna 2,3-0,010- 0,207 ' A
*="opo0a1 -2 (g 1430 —1g900) = =g gappry =58 = 548"
Ksagparroe meaeso 10 2.0,
2,3-0,010 ’ 2,3.0,010.0,207 e An
X = ———‘—-0,00041 3 (1g 1450 — 1g 900) = 00004l 4 — 2,9 — 254",
‘ FAABA IV.

KaanGposka 00xkmmuLIX BaAoB.

KaanGpopka BanoB aAsi 06XHMKH CAATKOB HAH BaAOB GAl0-
muara. Hecmorps na npocrory npouecca o6muMxm CAHTKOB, KaAH-
6poBKa BaAOB AAf GAIOMHHrAa NPEACTaBAsSET GOAbIIHE TPYAHOCTH, M XO-
POIIO CKaAMGPOBAaHHBIE BAAKM GAIOMHHra SBAAIOTCH PEAKOCTBIO.

CywecrsoBarn 3aBogbl, rae 06KHM CAMTKOB BEACH NPOCTO B AM-
CTOBbIX TAaaxkux Barax Ges 6Goposa (Awesta B 1898 roay). Takoe
penieHne KameTcs BIOAHE eCTECTBEHHMIM. PasMepbt CAHTKa KBaspart-
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HOTO CedeHHs, KasaAoch Gbl, AOCTATOYHO rapaHTHPYIOT NPABHABHOCTD

ob6xatun. Ha caMoM me aeAe NPH MaAbIX JaBASHHAX PeAKHH CAMTOK
BLIIZET MPAMEIM, GOADIIEI0 X HacTbi0 PesyAbraToM OGXNMA 6niBaeT
3arOTOBKa POMGHUECKOrO, a He KBaAPATHOIO CeyeHHs (gur. 62). .
[pr cAmmkoM dHEPrudHOH 06mHMKe CAHMTKH 4acTO CBEpIbIBAET,
Ham wsBecTHBl 3aBOAbl, XPOHHYECKH CTPaJaloyiue CBEPTHIBAHAEM
CAMTKOB npy O6mumke B GAIOMMHTaX W He Haxogsigue cnoco6a wu3Ga-
suTbCA oT aroro HegocraTka. CsepHyToit camrox GOAbBIIE:O HACTbIO

D D o

®nr., 62. ®ur. 63.

Xonod

APHUXOAUTCS MEePeliAaBASTD B MapTCHOBCKHX [€dYaX, M60 B NPOKATKY
OH Heroges.
Kakas me npuunmna noayuenms ns KB3APAaTHBIX CAMTKOB pOMEHde-
CKMX HAM CBEPHYTHIX 3arOTOBOK?
i Tlpnumna saxalouaercs B HenpasmabnoM Harpeme camrtkos. [lpea-
craBuM cef€, YTO B nPoOKATHbIE BaABl 3ajaH CAMTOK, OAZHH OOK
' KOTOPOro Harper ° -
X6noa. & P 110009 Ao 1200 @ apy
s roft go (qur. 63). dro sBre-

HHe NpH MOAOrpeBe CAUTKOB B Me-
TOZHYECKHX MeyaX He NPeACTaBAseS
peaxoctu. ['panb caurxa, o6pamen-
, Hasti K NOJY METOAHYECKOH mneuH,
BCErza XOAOZHEE BepXHe# CTOPOHM
cAuTKa, 06pamenHoll k cBOay meun
U [ToaBepruem Taxo#t camtox gapae-

HHIO B PYube; TEKyYeCTb MeETaAAa
npr 12(0° u npu 1100° pasamyuan
(cM. paspbiBrbie npo6ut Koab-
mMana), M, B TO BpeMa Kak
A€Bas TNOAOBHHA CAHTKZ [OTedeT
BecbMa Aerko, TeKydYecTp Ipa-
Bofi 6yaetr 3aTpyaHeHa Hu3KOH
TeMnepatypo  Meraara. [loato-
My BbITArYBaHHE AeBOH, rops-
. gefi NOAOBHHBI OnepezuT BHITATU-
BAaHYC NpaBofl XOAOAHOH MOAOBHEBI, H CAHTOK BHIHJAET M3 BaAOB KpH-
BoiM (pur. 64). Ho a10 eme noabean. Ecam me ob6matue ouenn

®ur. 64.  Dar. 65.

‘BHEPTHYHO, TO XOAOAHAA dYacCThb CAHTKA HAnpAaracTcsa, 1 €CAx xa)\nﬁp

AOCTATOYHO MIHPOK, TO CAHTOK BAPYr BO BpPeMs NPOXOAA €ro B Pyune
nosopaunsaercs Ha 90°, H BMECTO MPAMOro naparrerenuuesa Mbi b3 Ba-
J\OiB NOAYYaeM CIHPaAbHO CBepHyTOe TeAao (¢ur. 65).

! He nymno aymarb, uTo mnosepThiBamme CAMTKA NPOHCXOAHT MOA
BAUAHHEM TOABKO YNPYrOCTH METAaAAa XOAOZHOH HACTH CAMTKA; OHa
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MOMET HIpaTb HEKOTOPYIO POAb, HO raapsefillas  poAbL 3zech npH-
HAJAAEXUT DHEPrHYHOMY HCTCUEHHIO MArkoit, ropsadefl wacTH Aesoi cro-
POMB CAWTKa. BuiTexalOUleMy METaAAy Hekyaa AeTbCs, B BOT OH oGeu-
BAaeTCH BOKPYr NpAMOH, NMPaBoH XOAOAHOH TOAOBHHEI CAWTKA M nOBO-
pauMBaeT BeCb CAHTOK B PyHbe.
" Hesnaesmum dTOrO CBEPTHIBAHHSA CAUTKOB TPYAHO NOBEPHTD, 4yTO6DI
'napaAreAenunes B 200 M B CTOPOHE KBaapaTa CB:PTHIBAACA C TaKOH
perkocTbio M GpicTpOTOM. AyumuM cpeacTROM MPEAYAPEXHTL CBEPTLI-
BaHHE CAUTKOB— 9TO KPEMKO JAEepHaTdb ob6xumaeMblii CAMTOK YrAaMH
' kaaubpa. CAHTOK ZOAXKEH BXOJHTD B Kaan6p nAOTHO, Ges 3asopos
(pur. 66). 3agasarb €ro B kaaubp Hajo npsMo, 9To6n 60KOBBIE rpaHK
ero GblAH OTBECHHL

. O6ouM STHM CPEACTBAM MOMEPEK AOPOTH CTOMT ' yIMPEHHE. IMpa-
MOt CAMTOK MOCAe OGKHMKH B NEPBOM Xe pydIbe HOAYIaeT BHUTYKAble

777
oo 7 . 4
a X L, Z ‘

' Der. 66. ®ur. 67. ®ar. 68,

'

rpaud BCAezcTBHe ymmpenus (gur. 67). Taxoit cAuToK, NOBOpPAUMBAE-
untii Ha 90°, KawaeTcs Ha POAbraure. <

Ymnpe e cauTka-— Bemlb kpaifHe HEONPeACACHHAs, 33BHCAIIAA OT
MHOTHX NPUYHMH, H BBHITOUWTb GOPO3AY TakK, YTGGH TOUHO yrajgaTb ywn-

. peHHe ¥ He HMETb 3a30pOB U0 HMAH 3ayCesHy bb (gur. 68), kpaiine
TPYAHO, MOYTH HEBOBMOMHO. %
Bor .mpuuuna, nouemy MHOTHe 3aBOAbI My4ajoTCs C 06 RIMHBIMH
' BaAamH. o )

O6uikHoBeHEO BO H3bexaHHE CBEPTHIBAHUS NPeANOUHTAIOT paboTaTh:

a) MaAbIMH ZABACHHAMH,

'B) TMycKas MailAHY Ha caMbli MeAACHHHIA XOZ,

C) yAep:uBas CAMTOK OT CBEpPTHIBAHHA. MyckyAbHOR cmAoft pa6o-
qux 1) MAM cueuHaAbHBIMH THAPABAHYECKAMH JEpmaKaMu. ,

Bce ati cnocobbl, KOHEUHO, — NAAAHATHEDI, CTOSLIME OYEHb AOPOro,
HO Me ZOCTHramomue Lead, W60 3azepmuBAIOT OGKHM CAMTHA.

UYro6nl KaTaTb BCe COPTA C OAHOrO Harpepa, a TakoBa B HacrodAlee
BpEeMA 12Ab BCEX NPOKATHBIX YCTaHOBOK, HYAH) OGAHM CAMTKOB BECTH
0 BO3MOAHOCTH GBICTpee; AAA BTOrO Heo6x0anMO COGAIOAEHHE HHZE-
CAEAYIOUINX YCAOBHI:

. @) 3axBaT BAaAOB JOAZeH ObITh Aerxuit (geupesMepHbii yroa 3a-
" XBara), ,
b) CAMTOK ZOAMEH MPOUHO M MPAMO CTOATH HA POAHKAX,

') ToAbkO AAS NPABRAbHOrO HampaBAenus B karubp, HO me B KaiuGpe 6o
smnra, H. C. N

v
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€) BaAbl ZOAXKHB HTTH 6blcTpO 1), ,
‘d) sajanHbii HeOPeXRHO B BaABl CAHTOK JOAXEH LEHTPHPOBATLCH
B Goposze camo co60I0 H Kpenko Aepmartbca yraaMH Pydbs, -
€) AaBAEeHHA B PYubAX AOAKHBI 6bITh NO BO3MOKHOCTH GOAbe,
He Mepexoas, OZHAKO, 3a NPEAEAbl BO3MOXHOTNO yrAa 3axBaTa.
Bce aro zocruraetca KaAuGpOBKOH OGXEHMHBIX BaAOB, ONKCaHHOM
'HHAE, YCTpaHslomedl BAMAHHE YWHpeHus. YmmumpeHHe, KOHEYHO, NpH
[poXoAe KamAOTO pyubs €CTb, HO OHO He
HrpaeT HHKaKofl poAu NPH MPOKATKe.
7 lipoextaposanue BaroB Garommmra
peBepcHBHOro Ayo. JuaMeTp O6XUMHBIX
BarOB O6bikHOBeHHO He MeHbme 800—
1000 mm. Bepxunit Bar aeraercs ¢ noan-
emoM or 50 ao 300 ... Srmm nyrem
H36eraloTcA rAy6oKMe Bpe3Bl PYUbEB
B TEAO BaAOB, YTO HMEET JBE HEBbI-
FOJAHBIX CTOPOHDI:

| NPUTOZHBIM JAA DHEPTHYHOrO O6GmaTHA
| CAMTKa, B -
ur. 69, ) '2) yBeamuuBaeT Yroa ‘zaxmara, T. e,
yXyAWaeT 3axXBaT XeAe3a B BaAbl.
Mu BHzeAn, uro aas aerxoctn sa-
XBAaTa CAMTKA YrOA 3axBaTa AoAxeH G6bite He 6oabme 20°. [lpn aTom
BosMoxHOe (A—3), T. e. ob6marue (@ur. 69), npm pasamambIx Zua-
METPax BaAOB B pydbe 6yzer paBHO

=400 mm, A—3=2. D0 (1 cose) =400 X 0,06 — 24411,

d+ 500, A—3= 500X 0,6 =30,
= 600, A—3= 600X 0,6=—36,
d= 700, A—3— 700 % 0.6—42,
d= 800, A—3= 800X 06— 48,
d= 900, A—3= 900 0,6=54,
d=1000, A—3=1000X 0,6 — 60.

Ipn yrae saxsara a=26°, mpu xoropcM Bo3MOZMa emie mpokatka,
xors u ¢ TpyAom (A —3) pasua 50 m# npu &' B pyuve, panom 500 1.

aK TAy6OKO MOZKHO BPe3blBaTb PYy4YbH B BAA?

Ao aen yrasmpaer, xax xpaiiuuit Ipeaer AAS NAKETOB CBAPOMHOrO
MeAe3a, YTO AuaMeTp Bara B pyube Moxer pasHstbea 0.5 D. Ho rax
TAY60OKO Temeph pydabM HHKOTAa HE BPEs3bIBAIOTCHA, OOGBIKHOBEHHO zHa-
METP BaAa B pyube GbiBaeT 2/; HawaAbHOro AuameTpa.

Ha ¢ur. 70 nomemen wepres o6mimunix BaAOB 6AloMHHFa 2aBoja
Mun d=750 mm, H=1900 mm. Mot Buanm 3zecn, uro pyubu pas-
PC3aHBl He nocepeawHe, TaK YTO HHAHMA BaA HMeeT rpefuum 6Gonree
BbICOKHe, 4eM BepXHuil. Takoe pacmoAoxeHHE JOAKHO CUMTaTh Hepe-

1 - -~
) Tepsue nporniyckn B GAIOMHHrax, fiza M poobmie B OGxHMaxX, BLITOAHEE BCCTH
npu THxom xoxze Baaos. H. C,

60,

1) ocaabaser Bar m geraer ero me-

KHTKOM CTAPOro, NMyAAHHIOBOTO mepHOZa NPOKATHOrO AeAa, KOraa naker
NPHHAMAAH B rpe6HH OJAHOrO HHAKREro BaAa, XOPOIIO €ro HalpaBAAB-
IIero M MPeNATCTBOBABIIEro €My C6UTbCA B CTOPOHY. lengpb 60posani
pemyTca nocepesnHe, H BEPXHHE Ban coBepImEHHO nogobGen HHZEHEMY,
49TOGBI Ha CAydait MOAOMKH OGXOZHTBCH OZHMM 3aNaCHbLIM BaAOM,
Hrax, ray6una 6oposam — /s D. lllupuna rpe6ueft @ pasna BooGie
#X BbICOTE. laK JeAaeTcs BCerja B BaAax AAS [POKATKH PEABCOB,

.

==

k—-——‘;-\/

=T
i

./ ../
M) f

808 «—w—;‘&»—m

hrraoe OO | 300 | (@200 o] 20 o 255 ‘

L

. ®ur. 70.

6arox B T. 0. ¢ ,60koBbiM aAasrenmeMm®. [Jlaa Banos Garomumra, rie
60KOBBIE BABACHHA HHUTOXHH, a MECTO Ha BakaX JAOpOro, WHPUHY
rpe6Hefi ymenbmartotr Ao !/ Boicotwl rpebus (dur. 71).

BokoBbie creHku xaauGpa paumblie ZeAaruCbh BEPTHKAABHBIMH, HO
Tenepb TaKHX BaAoB B pabore Goabme e BeTperutp. Hazo npnuars
3a NPaBHAO HHKOT a3 HE OrPaHHYHBATH CTEHKHU KAAMGPOB BEPTHKaAb-
ubimu Bpesamu (Qur. 72). Takoso oame us ocuos-
HbIX NPABHA MCKYCCTBA TOYHTb BaAbl. OTO CTa-
HET Ham OYEBHAHBIM, E€CAKM Mbl BCNOMHHM, YTO
BeAxuil BaA M3HamMBaeTCsA, 60p03ALI pacTHPAOTCH
H JOAZKHH 6bITb NONPABAEHHI H ZOBEAEHB 40O CBO-
HX NepPBOHa9aAbHBIX PasMEpOB.

[Tycts Mnt umeem Baa, 60po3am  KoTOpOro
Bpesann- noa yraom 90° k ocu Baaa. Boposan
or goaroft paBorbi Bara pacrepAuch Ha 1 .,
2 mm, 3 M@..., 1 UX HAZO CACAATh ONATH NpexHeR IIHPHHLL

Kax nonpasurb Taxoit paa?

Ecan 60posan ray6oku, TO BaA noupasHTb HeAb3s. Kamaas nmonpaeka
BaAa Ha CTaHke YBEAHWYHT IMHpHHY 60p0o3i, uTro, BooGile rosops, He-
aonyctumo. Uro6pl uMeTh BOZMOKHOCTb NOMNPABAATD BaAbl, BEPTHKAaAb-
Hble BPE3bl B BaAbl BOBCE HE NMPAKTHKYIOTCA, & 3aMEHAIOTCS Bpe3aMu
caerka HakaonebiMu (¢ur. 73). Ecam rakoft Baa uspaGoraercs B cTase,
MOBEPXHOCTb .60p034 cAeraeTcss HepoBHOR, ycesHHOH BhIGOMHAMH, paso-
TPETCA WIHpe HOPMM, TO BCE DTH HEJOCTATKH AETKO IONPABATCH yMEHb-
mendeM auamerpa Bara. C noBepXHOCTH BaAa CTOYAT Ha NONPABKY OT 5
a0 12 max, n Bce 60posant 6yAyT ONATH HUCTHI H FAAZKH, HACTOALIHX
pa3sMepoB, Kax y HOBO# mapnl BaroB. D10 oueBHAHO 3 ¢ur. 74, Baa-
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roaaps_yKAOHYy CTEHOK, YrAy6Ass 60pozay B BaAr, MBI MOXEM CHATH

¢ 60xoB 60pO3ABI CTPymeuKy, HE yIIUPAA 6opo3anil. ,
YKAOH cTeHOK 60p034 BMECTE C TeM OKasniaeT elle ABS BECbMA Bak-

HBIX YCAYTH IMPOKAaTHOMY AEAY. H306pasum wacth MNPOKATHOTO Baxra

—

QDur. 72. . . ®nar. 73.

0
L

ceepxy u B paspese (¢pur.75u76). Huzuan xpomxa npoxarmizaemoi- no-
AOCBHI BXOAMT IO AMHRH G4, T. €. NIPEMEPHO M0 KacaTeAbHOR K noBepx-
HOCTH AHa xaAnGpa. ’

Caeaaen cedeHHe rpeGHeit MAOCKOCTDIO, KacaTEAbHOR K AHY KaaHGpa.
Ceueuusn rpebueit (bur. 75) orpanmuarcs serssmu runepGoawms 0,00,
' . TaK Kak CeKyllas NAOCKOCTb MapaAAEAbHa

OCH KOHYCOB, OrpaHHYMBAIOIIMX kKarubp.
Jonycrum, uto xaau6p umeer BepTUKaAD-
Hble ctenku pyuns (dur. 76). Caeraem 10 me
camoe, T. e. cpexeM rpeGHH NAOCKOCTDLIO,
@ur. 74. KacaTeAbHO# Ko JAHY KaAHGpa, M NOAYYHM
BMeCTO BerBeil runepGoAabl ZBe mNapaAAeAb-
nbix npamMpix 0,00;,. Ecam mp1 noseaeM npokartky B aTuX aByx mapax
BaAOB, Mbl YBHAMM 3HAQUNTEABHYIO pasHuny. UTo6m sazaTh moAocy ®

|

|
7

. N
G775
i

|s)

p '
7077
®ar. 75. o ®ur. 76.

Barnt B (pur. 76), naao Touno mampaeutb ee B kainbp. [Tpu wmanef-
mweH ommubke Mbl 3ajaauM noaocy Ha rpebeub, u60 ,npHeM®. NoAocH
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‘BaAOB, pa3zABaWBaeTCa H ACAaeTCR

uMeeT TOYHO mupuHY XaauGpa. Hamporus Toro, B manax A (gur. 75)
HNpHeM® Kxaaubpa wHpE ZHa KaAnGpa M MIHPE NOAOCH, IO3TOMY ,3aza4a*
norocnt o6aeruaerca. FlenpasuapHo, me6pemno sazannas noaoca cama
coGofl nenrpupyercAa rpeGHAMHM BaAOB M IMONAJAET TOYHO Ha HYXHOe
mecTo. Daarogaps sTOMy, MaHeBpnl mpH 3aja¥e MOAOCH YNPOWAIOTCH,
H BpeMs HMX 3HaUMTEABHO COKpaiiaeTcsi, a B IPOKATHOM JeAe
BpEMsA — BCE. .o .

Hyxno samernTn, WTO ,,3a4a9a“ MITYKH B BaAbl 3aTPYAHAETCA BECbMA
4acTo ,6aXxpOMHCTHIMH® KOHLAMH NOAOC, KaK TFOBOPAT y HAac, HAM
»PbIObHMK XBOCTaMu", KaK FOBOPAT

¢pannyam (pur. 77). Jeao B TOM, —
9TO KOHElU MOAOCHI, BBIXOASLIMH U3 & 5
mupe KaAu6pa, ero BHIMYCTHBINETO !).
Bor 1yT-TO paseepsanne rpeGaeit @ar. 77.
ocobenso UeHHo, H60 3ajaTh Ta-
Kyl0 MOAOCY B BaAni THna 5 npejcraBAseT 6OAbmHe TPYAHOCTH.
[Mpocaeaum norocy aarbuie, Kak oHa BegeT ce6s Ha parax. Ilpo-
XOAi uepe3 AMHHIO LEHTPOB [MPOKATHLIX BaAOB, NOAOCA MPUAHNAET
K MOBEPXHOCTH pyuybs M B HEM 3aKAMHHBAeTCs. 3aTeM OHa MOABH-
' . raeTcs AaAbllle M JOAXHA BHIATH H3 BaAOB.
Tyr onsare ™Mbl BAAMM 3HAUHTEAbHYIO Pas-
Huuy B THre Baaoe A u B,
B Barax Ttuma A 6oposga pacKpbl-

5
BaETCH, AEAaeTCs IMHpE, M IpoKaTbiBacMasd

, . mryxa cama co6offi Buixogur H3 60po3abI,

60 cBA3b MERAY €€ MOBEPXHOCTBIO H rpe6-

HaMu cama coboit Hapymaercs.
Dar. 78. - Hanporus Toro, nepassepaaomufics xa-
An6p Bara THOA B NPOJOAKEET KPENxo
AepXaTh WITYKY Aaxe W TOrja, KOrAa OHMA yme BEIAa M3 BaAaos. Bor
noueMy BaAbl THma B wyacTo yBAekaloT c cofoil moaocy, o6MaTniBalOT
ee BOKPYr ce6s, PESyAbTATOM 4Ero SBASETCA ,OKOB® Bara MOAOCOH H
CAGM BaAOB, a MHOTZ3 M CTaHHH.

Poab ykaoHa cTeHOK KaAuGpOB, KaKk Mepa NPEeZOXPaHHTEAbHAS NpO-
THB OKOBa BaAOB, HACTOABKO BaxH3, YTO YKAOH BTOT KaAHOpOBIMKH
Ha3bIBAIOT ,BbityckoM®. 'oBOpAT, YTO Takas-To 60po3ja HMEET BHIMYCK
2 mm. DTO 3HAYHT, UTO YKAOH €€ CTEHOK JBa MHAAMMETpA.

Beanunna eminycka ZaeTcs CTaphiMH aBTOpaMu BecbMa He6oabmas
/300 = /66 — /30 TAy6uHBI Kaau6pa manm 1-—1%/;°. Hosbie aBTopBl Zaiov
shinycx a0 5° (gur. 78).

B uoselimux GAIOMMHrax DPUMEHSAETCS BHIMYCK MakCHMaAbHB, T. €.
B 5°, BOT npuuKHa, NOYeMy B HHX OTCYTCTBYIOT IPOBOAHHKH M CKZMEHKH,
6olBwiMe KOFRa-TO 06:A3aTeAbHBIMH.

B crapbix OGXHMHBIX BaAaX € MaARM BBITYCKOM CAYHaAoCb, 4TO
ofmarast 60ABanNKa yIEMASAach B 60po3je M YBAE€KaAaCh BaAOM BHU3,
oYeMy yCTPORCTEO MPOBOAHWKOB CYHTaAOCH OGssareapupiM. B. cospe-
MEeHHDIX GAIOMUHTAX u OGKHMHEbIX craHax (¢ur. 79) ¢ Goabumnm BbIDY-

1) [Ipuausioit BTOMY CAYHUT rAaBHHIM oSpasoM aBienue onepemenus. H. C.
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cxoM B 5° MOxHO 06X0AUTbCS G€3 NPOBOAHHKOB, NPHHAMAs GOABaHKY
OpaAMO Ha POAMK POAbBraHra.
" Paspepsanme KaAuGpa rapaHTHPYET GOABAHKY OT SAIUCMACHHA,

Tak xax aHO XaanGpa COOTBETCTBYeT IMHpHHE 3aj4aBaeMOf B Baabl
HOAOCHI, TO MOXHO 6bIAO 6Bl NPOEKTHPOBaTb KAAHOPHI, HCXOAA u3

CACAYIOIMX NOAOMEHUA:
@) aHO KaAnGpa AeAaeTcs Mo uupuHe 3aaaBaeMoit B BaAnhl IOAOCH,

b) BbINYCK AaeT MECTO JAS YMIHPEHHA.
Hanpumep, mmeem camrox 350 X 350 .»m. B nepsom mponycke

aaem obmartue B 40 ma1; npu o6paTHOM nNpofycKe Yepes TOT ke KaAHGD
’ onycKaeM BEPXHHH BaA

oo ma 40 AM; moryvaem
i { 6oaBaHKY, u306pamen-

r uyro ma o¢ur. 80. Ilo-

popauusaeM ee Ha 90°

~

372

~

8 BO BTOpOH pyueif ¢ mH-
292 j , punoii gua B 270 mm

H JAaBHEM €€ JByMHA

for—— e 270
_.]~

£ o == nponyckamu Ha 51 2.m

350 ],__270__. Kaxablit pas, NOAy4aeM

Orr. 80, KBaJpaTHYI0 60ABaHKY

' ur 270 X 270 mm; xom-

fICHCHpYsl YIINPEHHe pacClIMpeHHeM XaawGpa NpH NOCPEACTBE BLINyCKa

a0 292 mm. :
Jeras mupnny jHa KaAuSpa paBHOIO BRICOTE NPEAbIAYIIETO KaAuGpa,

MOMXHO JAOCTHTHYTb TOTO, YTO YCABI GOABAaHKH GYAYT KPEMNKO AepmaTbCA
yraamu kaaubpa H cBepThIBaHHA He O6yaer. Oanaxo, raxas QopmMa
KaAHG6pOB 6yzeT MMeTb ABa KPYNHBIX HeJOCTAaTKa:

U T Al
P

o—-

Dur. 81. - ®ur. 82, ®ur. 82,

a) Ipu mepxuem Bare, HMeoumeM GoAbuof X0z HaXHMHDIX BHHTOB,
yepes OJUH H TOT me pydyed mnpomyckalor GOABaHKY JBa, UETHIPE M
Zaxe mecTb pa3 moApAA, He kauTys ee (T.e. He nosopaunsas Ha 90°).
Tlpu arom MomeT cCAyguTbCH, 4TO YIIHpPEHMe BbiiigeT M3 fpeaeAroB
PACIIMPEHHOTO BLIMYCKOM KaAuGpa M Ha GOABAHKE NMOAYYATCH 3ayCEHKH
HAM 3apesuHbt d¢ (pur. 81).

Ilpn Tako#t gopme xaAH6pPOB GOABaHKA MOAYYAeTCA C BBINYKADIMH
rpausmu. [Tosopaunpas ee ma 90°, Mbl cTaBuM ee Ha BDLIIYKAYIO I'paHb

H npujaaeM eif xpafine HeyCTORYHBOE NOAOXMEHHE, PHCKYS HENPAaBHABHO .

3ajzaBaTb GOABaHKY B BaAbl.
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ckom B 5° momHO 06X0AuTbCs 6e3 NPOBOAHHKOB, NPMHAMAA GOABaHKY
OpAMO HAa POAHMK POADBraHra.
P Paspepsanue xaaubpa rapaHTHpyer 60oABaHKY OT 3aIIEMACHHA.

Tak kax a0 KaAuGpa COOTBETCTBYET IIHPHHE 3aJaBaeMOR B Baab!
poaochl, TO MOxmHO 6blA0 6B NpoeKTHPOBaTH KaAuGpPDl, HCXOZAR u3
CAeAYIOUIMX NOAOKEHHI:

@) aHo xaAn6pa AEAAETCH NO UIMPHHE 3azaBaeMOf B BaAhl IOAOCHI,

b) BhInyCK AaeT MECTO AAS YWHPEHHA.

Hanpumep, umeem camrox 350X 350 .. B nepsom nponycke

aaem obmatne B 40 .ws; npu o6paTHoM mpoMycKe Yepe3 TOT Xe KaAHGP
g onyckaeM BepXHH# Bar

! ST ua 40 .mm; moaydaem
: ! 6oABaHKY, H300paxen-

uyio ua ¢ur. 80. Ilo-
BopaunsaeM ee Ha 90°
BO BTOPOH pyueit ¢ mu-
punoli zua B 270 mm
H JAaBHM ee JByMsA

270

292

[ 270 -———uf

: —= == nponyckamu Ha 51 .20

e 1‘—'270— ’ Kaxabiii pas, NOAyqaeM
aHK

@ur. 80, KBaApaTHYIO GOABAHKY

. 270 X 270 mm; xom-

IEHCHPYS YIIHPEHHe pacCluMpeHHeM KaAH6pa npu NMOCPEACTBE BhINyCKa
a0 292 mm. k

Jeaasn mupuny gHa Kaaubpa paBHOIO BHICOTE NPEAbIAYILEro xaaubpa,
MOXHO ZOCTHTHYTb TOrO, YTO YrAbl GOABAHKH 6yayT Xpenro aepxarTbest
yraamn xaaubpa H cBepThiBaWHA He Oyaer. Oganaxo, Ttakas ¢Qopma
KaAHOGpoB 6yzeT MMeTb ABa KPYNHBIX HeAOCTaTKa:

®ur, 82.

Dar. 82,

@ur. 81. -

a) llpn Bepxuem maae, HMelOMeM GOAbIIOR XOX HamHMHBLIX, BHHTOB,
uepea oZuH M TOT me pywell npomyckaloT GOABaHKY ABa, YeTbIpe K
Jame mecTb pa3 NMOAPAA, He kaHTys ee (T.e. He noBopauMBas Ha 90°).
Tlpr »ToM MomeT cAyuuTBCS, YTO yWIMPEHHe BbIHZeT H3 HpejeAoB
PACIIMPEHHOTO BHITYCKOM KaanGpa M Ha GOABAHKE NOAyYaTCA 3ayCeHKH
HAH 3apesuHbt @ (¢ur. 81).

b) Tlpn Takoft Popme xKaAM6POB GOABAHKA MOAYYAETCS C BHIYKAbIMH
rpanamu. [losopaunBas ee ma 90°, Mbl CTaBMM ee Ha BLINYKAYIO paHb
H npuaaeMm e# xpaiine HeyCTORAYHBOE NOAOXEHHE, PHCKYA HENPABHALHO
3azaBath 60ABaHKY B BaAbl,
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O6a BTH HEZOCTATKAa AErKo
yCTPaHAIOTCHA, ECAH NPHAATb Ka-
Aubpy (QopMmy, usobpaxeHHyI0
Ha Qur. 82. 3zecp Kaaubpo mo<
cTPOeHs! 1O  HHKECAEAYIOUIEMy
npasury. JlHo kaauwbpa pasmo
mHpHHe 3ajaBaeMolt 60ABaHKH g
BoicoTa Karu6pa 0 paBna moao-
BHHE BHICOTH! 06%aTod B 3TOM
xarub6pe GOABAHKH H NOAOBMHE
IWHPRHbI AHa cAeayiomeld 6Gopos-
st Boinyck paeen 5°, Tax wro
yxaon cresok 95°. /o kaau6pa
AeAaeTcs AByMs HaKAOHaMH K 60-
KOBhWIM TCpPaHAM, KaK MOKa3aHo
Ha ¢ur. 82; TakuM o6pasom, oHo
NOAY4aeTCH BOTHYTHIM. YTAB Ka-
An6pa CMATYAIOTCA 3aKPYTAEHH-
aun. Ilponywennas uepes Taxyio
6oposay boamanka, Gyayun mno-
BepHyTa Ha 90°, BXOAMT B CaAe-
ayomyimo 60p0o3ay -co BHaAbIMH
6oxamn  (pur. 83). 3zecp oHa
NOAY9aeT 0CajKy CBEpXy M yIIM-
paeTcs ¢ GOKOB, HO 3TO YIIHpe-
HHE TOABKO HECKOABKO yMEHbIIAET

3TY BUOAAUHY, HE NEPEXOAA B BbI-

TYKAOCTbD.
- 3arem 6oABaHKAa OUATH MOBO-
pasnsaerca va 90° u uger B cae-
ayomyio 60po3ay, npuYeM, HMes
Bce 6oKa BUAABIMH, OHa TBEpPAO
CTOHT Ha POABTaHre.

Ha ueprexe usobpamena npe-
KpacHellmaa KaAuGpoBKa 6Alo-
uunra 6. lOsosckoro saBoga
(¢pur. 84). Dra xarubpopka Ha-
CTOADKO COBEpIIEHHA, YTO BCH
O6XHMKA CAMTKA BEAETCA MaHH-
OYAATOPOM M HPH CTaHE HET HU
OAHOTO YeAOBEKa, HANPABAAIOILETO
60ABaHKY B cTaH HAM yCTaHaBAH-
Baloiiero W NOAAEPAHBAIOLIETO
ee npu sagave. Caysaes ceeprhi-
BaHuA 60ABAHOK He Ha6AIOZaAOCDH.

Pa6ora B aTHX Barax MomeT
HTTH TaK: CAHTOK BHH3Y

445 X 445 mm (171" X 17/,"),

aaepxy
405 X 405 mu (16”7 XX 16")
5 Tpoxarxa B RaRH6pOREA 65
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NpomyCKaeTcs Y3KHM KOHUOM BuepeA H Buixoaut 368 .um (141/,”) pp-
COTHI; BTOPOH MponycKaeTcs Hasag H Boinyckaerca 318 .um (121/,")
BLICOTBI; KAHTYETCA M MAET Y3KHM KOHLOM BO BTOpYlo 60posay.

Tak kax xaHTOBaAbHMI anmapaT HaxXOAWUTCA TOABKRO € OAHOHR CTOPOHDI
BaAOB, TO BQ BTOPOR 60po3ze mNpuXozuTcs ZeaaTb weThipe mpomycxa,
ocazus cAuTok ¢ 457 mm (18”) mo 280 mm (11”); Goapanka BeICOTOM
280 mm (11”) xantyercs u sajaercs B Tperbio 6oposay, B xoropoit
c 317 mm (12,5”) o6mumaerca zo 230 mm (9”); sarem HOCTymaeT
B ueTBepTylo 60poszy, obmumaetcs 4o 178 .um (7”) u B naroi 6oposze
B 02uH NpOyCK npuoGperaer pasmepm 178 X 178 mm (77 X 77).

B ummecaeayiomesi Tabaune mn gaem CXEMY 3THX BaAOB.

TABAHY {\ 16.
G6:numnzie Barst 6. Maoscroro 3asoza B Craaure,

B o nyesxmuon y r o JL
Pyueit - Taswrenme yraa . Yroa
Meponiii . . . . . . . 6,5: 90 == 0,0723 4020’
Bropoit . . . . . .. y 4,5:90 = 0,0500 2°5(K
Tpernit . . . . . .. 5,0:70 =0,0714 . 4908/
Yersepraiit . . ., . . 4,0:52=0,0770 4025
Marmht . . . . . . 3,0:50 = 0,0600 * 3025

0 6 x a T " e

Yuero Kaamoop Maxkcumarnnoe
Pyuen upo-
fiyekos Ulnpnua | Iay6uea | Borayr. oGmzTac
{

Mepmmi . . . . . . . 2 457 321 13,0 444 —321 =123
Bropoit .. 4 333 276 12,5 457 — 276 = 181
Tperuii c . 2 289 - 219 8,0 333 —219=114
Yerpeproait . . . . . 2 230 175 5,0 289 —175 =114
Mareit . . . . . A 1 184 178 0 230 —178 = 52

Bosmomuoe ymnpesnue B pyunax

- . .
2+ pyweit . . . .. . 333 —295 = 38 38:181 =219
3}, L. 289 — 251 = 38 38:114 =33 9%
L, oL 230 — 203 = 27 27:114 =249
SE L, L. , 184 —165 =19 19: 52=37,
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FAABA V.

KaanGposxa wepnosbix Baros.

Pombmaeckue pyarm Arm HPOKATKH KBAXPaTHOR 3aroromxm
(xarsxunie Baabl). Pyubu Tuma Banos 6rromuura ynoTpebaawrca aas
O6xUMa CAMTKOB H JAAS NPOKATKH KBAAPATHOH 3arOTOBKH He MeHes
120 —125 .um (4 — 5 giofimos) B CTOpoHe kBaapaTta. JAsm Aarbmefimero
YMCHDIICHHS NAOWAAN CEYEHHS 3arOTOBKH OGBIKHOBEHHO  HPMMEHSIOTCH
poM6HYECKHE PYUbH. ‘

Pom6uueckne pyubu umelor ozmo HEOUEHEHHOE NPEeHMYINECTBO: H3
BCAKOTO pOMGHYECKOTO pyubs MOMHO HOAYUHTD npHbAnmaOmyOCs
K KBajpaTy 2aroToeky, eCAH, mosepHyB mnorocy Ha 90°% mponyctaTn
eé BTOPUYHO 4epes TOT &e pombuueckuit pyueil. Pesyabrarom artoro
GyaeT xoMOGHHAUUs ABYX DPOMGOB— BOCHMHYTOADHUK C 8aKpPYrACHHBIMH
yraamu, secbMa Gamsxuil no Qopme k kBagpary (dwur. 85). Hpu arom

ODur. 86.

- ’

B oaHolt u ToHt e pombuyeckoit 60po3ze MORHO mOAyuaTh POMGBI
pasauunoii BhicoTsl. CTOMT TOADKO NOAHATH HECKOABKO BepxHHUH Baa
Haz numxnuM (ur. 86), 1 Mbl noAyunm pom6 no6oabie, a CcAeAoBaTeAbHO,
H KBaApPaTHYI0 3aroTOBKY HECKOAbKO nmoGoibme. 310 aeraeT pombuue-
CKHE py4bH HEOLEHEHHbIM MOCOGHHKOM KaiHGpOBUIAKa.

Hanpumep, xataeres kakofi-uubyan copT. Opun zewp meuu rperor
nomsr4e, a Apyro#i AGHb MOmeCTHe; OAMH Pa3 NOTOAA KapKas, aApyroft
AeHb npuxoAHTCA paGoTaTh B Tpeckyuuit- Mopos. Oaua cmena paboraer
COTAACHO, ZAPYXHO, YMEAO, Apyras me CMeHa paGoOTaeT BAAO H T- A.
Bee ato ckasniBaeTca ma TemnepaType NpOKaTKH B, CAEAOBATEABHO, Ha
YUHpeHHY METaAAad NPH NPOKATKE, T. €. Ha YHCTOTE NPOPHAS.

MeHa, PAa6OoTaloIass XEAC30 XOAOAHO, MOXET BLIKATATb €r0O ¢ 3a-
ycenxamu. Cuena, paGoTaoigas ropsuo, MOZET BHKATATbH XEAE30 ¢ He-
BLIOAHEHHBIMA yrAamd. Hu To mu apyrce meaeso npunaro ne Gyger.
fflereso MOMHO KaTaTb Kak YrogHo, HO OHO AOAZHO GHTb BEpHO NO
wabarony. Bor Tyr-To cnacumrersmMm Aera H ABAMIOTCA poMGHuUECKHE
pyucH. Kereso He BoInOAHAET NPOQHMAS — NpHGAaBHTL kararm (3aro-
TOBKK) Ha !f; mm, 1 mm wam ckoavko Hazo. Mereso maer ¢ saycem-
Kamu — yGaBHTb KaAArd HackoAbko HyxHo. [lpn6aexka m y6amka saro--
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TOBKH NPOU3IBOAUTCH nonopO'rou TOAOBHDIX BHHTOB CTaHPIHbI H OOAD-

emoM BaAka B 2— 3 MHHYTBL
AerkocTb, ¢ KaKOl MEHAETCA pasMep 3aroTOBKH B POMGHYECKHX

pyqzmx, A€AaeT TO, UTO BCE CPEAHECOPTHDIE, MCAKOCOPTHMC H IIPOPHAD-
HBIE COPTa, KaTaeMmbie B NPOKRATHDLIX cranax, IPOXOAAT HENPEMEeHHO

yepes pombuueckue pyunH. [lopsaox Takos: camrTok npoxoaur uepes’

Garomunr, obmumaercs Ao 100 X 100 mm nam oxoXo TOroO, 3areM
maer B POMGHUECKME BaAbl, & NOCA€ HUX B BAAbl OTJZEAOYHBIE C OPO-
(PUADHBIMH, (PACOHHBIMH PYYbSIMH.

[Moaromy ecanm Mu uMeeM KakOH-HHOGYAD CpPEAHECOPTHBIH HAM MeAko-
copTHbIR CTaH, TO B KOPHE ero OGBIKHOBEHHO HaxozuTcsi GeccmeHHasn
napa MAH TPHO BaAOB C POMOUYECKMMH Py4bsMH, KOTOpPas SBAAETCH,
TaK CKa3aTb, POJOHaYaAbRuleil Bcex npoduaefl, BHIKATHBAeMbIX B JaH-
HoM cTaHe. Bce xaan6GpoBKM NpHBA3KIBalOTCS K 3TOH mape BaAOB, H
HCXOZHbIM MATEpPMAaAOM AAS BCAKOrO HEKPYNHOro (HacOHHOTO Xeaesa
ABAAETCA 3ArOTOBKA, ABARAW- NPOMyUUeHHAd vepes COOTBETCTBYIOIWIUH
pomGuuecknii pyuei.

[lpoexTupoBanme Takux BaAOB JeraeTcs IO 0COBOH mporpamme.
Tyr ue npecaeayercsa BosMOZHO GbiCTpbliE NEPEXO4 OT OAHOTO CEUEHHUS
K ApyromMy. JTH BaAb NPOSKTHPYIOTCHA TaK, YTO6bl B HHX MOKHO 6HIAO
B3STb 3aroTosky, 6AH3KyI0 K KBazpary:

95, 90, 85, 80, 75, 70, 65, €0, 55, 50, 45 u 40 .u,

NPaBHABHOCTD O6KATHA TYT yaAe OTXOAMT Ha BTOPOR maaH.

Ho ectn Baam, cnenmaabHO NMpoEKTHpPYyeMble ZAA GbICTPOro mocAe-
ZOBAaTEABHOTO MEpPEXcAa OT OAHOIO CEYEHHMA K APYroMy. ITO BaAbl
COCLUHAABHOTO Ha3HAUEHHN, YNOTpebAseMble B CAydae MacCOEOrO mpo-
H3BOACTBA H3BECTHBIX COPTOB. lak Kak cBOHCTBa NPOKaTKH B pomGH-
YECKHX pYTbsiX CKASHIBAIOTCH MMEHHO B STHX BaAax, TO Mbi HX K Gyaem
HMETb B BHAY. '

Teomerprn pomba (pur. 87).

1) Mrowage pombGa pasHa

w:?ff:aﬂ=azsin@.

‘ o2
2) Cropona pomb6a:
b h b h
a= o = p = B = .&
2 sin § 2sin "“2‘ 2cos '2* 2 cos “2‘

3) Awaronarp pomba: 8
a
b=2asin 2-—/1 tg 2*/{ ctg 2
B bt P “,
2 =btg 5 b ctg 2

4) Orromenne auaronarefi nozobumx pom6os:

=2asin

b':hmb,:hx=b2:h2=t§%mconst.
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5) Ornowenue naomwazet nogo6ubix pom6Gop: ’
w___l_)i__a'-’ b _;,2_ ) \
T ok aE b ke

6) Mo 3azanHOMy KO3(PHUMEHTY yMeHbINEHHS NAOIIAAH H AHATOHAAM
ONPEAGAHTb OCTAAbHBIE AHArOHAAW: by, by, by m 7. & ’

v/ L,

" 7) Brs pom6ba L @==100° L p= 80

tg 40° = ctg 50°=0,84
tg 50° == ctg 40°=1,19
sin 50° = cos 40° == 0,766
sin 80° == 0,985.

h=0b tgg=0,84b. .
b b
a= & 20,766 =0,650.

2 -

8) 3agaemca k¥ =1,26. Onpezeants psz pom6oB ¢ aTHM XOo2PDn-
[HEHTOM YMEHbUICHHS.

by—b l/~1—,12—t,)—=b\/6:'7§=0,89 5,
b, =51/71(0,79)=0,79 ,
by = b1/ (0,79)° = 0,70 b,
by = b/ (0,79)*=0,62 . o

Taxum cnoco6om cTpouTcs Pz poMGOB, NAOLAAK xo'ropbxx nocae-
AosareAbHO ymeHnbmalorcs B 1,26 pasa.
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+9) IMrowasp kom6unanum AByx pom6os, nAowazb  ,KBagpPaTHOM
3arOTOBKH", HAM ,KaAsrH®, paBEa !/; NAOIIAZHM OCHOBHOrO poM6a mAIOC
NAOIAAbL POMGA, CTOPOHA KOTOPOrO €CTb NOAOBHHA BbicoThl (1/; A)
OCHOBHOrO pomba: : .

B\2. ?
wz—;—ég—k_(?) sinf wuam w=}ll—7_?:5-

10) 3aroroska msmepserca no wwpune 6oroBokk rpaHu, KOTOpas
paBHa CTOPOHE OCHOBHOrO PoM6a, a nOITOMY, ECAH KaTaeTcs, Ha-
npuMep, 3arotoska 50 mam, TO 60po3aa ZAs HEe NPUTOTOBAAETCSH

. € AHnaroxaiblo:

. . b=a . 2sin-;—, rae a=>50 m.m.

11) Psaa pom6os nocrpoen Tax, uTo h=0b,; by =10, u 1. 5. Hailltu
BblpameHHR AAa K.

, 1 E
h=btg—g—=b1=b -I;;tg—g—=l/~’1(~

Mpu 5= 40° noayunum

1. 1
V — =0,84; x_—_m_mh

T. €. NAOMaAK poMGoB GyAYT yMeHbIMIATbCS B POrPECCHH, 3§;aMeHaTeAb
koropoft ¥ =1,41. '

‘Hopmarbumii Tun poM6uuecknx pyunesn umeer
yroa a =100 8=80°, x==1,26.

M3 nyakra 11-ro Mo Buaeaw, uto ecam npumath BEPTHKAABHYIO
AHAroHaAb OAHOTO POMGa 32 FOPHSOHTAADHYIO AMArOHAAb CAEAYIOLIElD,
T. . npHHATb by =1%, TO0 KO’(PPUEUEHT yMeHbmeHuA nromaged pom60B
Gyaer 1,41. lpaxtuxa me Geper X pasmum ToAvKO 1,26, T. €. ropm-
30HTaAbHast AMaroHarb Oy > /t m pasmuua by —/ ocraBAena na yumm-
'PeHMe ApH MepeXOAe M3 OAHOTO PYYbs B APYroii. ,

Beanyuna ymmupenns Gyzer panua

1
by == e
1=b ‘/ 9% 0,89 2,

h=0b tg40°=10,84 b.

Ha ymupenne aauno 0,89 5 — 0,84 =0,05 b5.
Beptuxaronoe o6xarwe, KOTOPOE HCHbITHIBaeT GOABaHKa NpPU mepe-
XoAe u3 powbGa ¢ amaroHaAblo b B pom6 ¢ auaroHaabio by, 6yaer
pPaBHO -
b—hy=0b—>b tg40°=5b—0,89. 0,84 b=06—0,748 b=10,252 b.
Orryaa caeayer, uro ma YWHpEeHHEe NYLIeHO

.

0,05 6:0,252 b =200/, BEPTHKAABLHOTO OGXaTHS.
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ViMes me B BHAY, UTO YrOA @ MMEET BCETAQ AErKOe 3aKPYrAcHHE,
NOAYHHM, YTO HPH TakoR mpokarke aomyckaeTcs ymupenue Goaee 20°/o
sepTHKaAbHOro o6marus. .

Pom6uueckne pyubu ykasaHHOro THna INPHMEHSIOTCS AAA NPOKATKH
KBaAPATHOTO M TOAOCOBOrO XeAesa, OT KOTOPbIX Tpebyercs ocTpoTa
yTAOB. '

Koadpnguenr o6xatus, uMu gocturaempii: ¥ == 1,20 HyxHO cuuraTh
CPEANHMM, HO MHOTA2 npuMeHseTcs M GoAbmuil XodpPuuHMeHT oGxaTus,

Pombuueckue pyunH ¢ Keaddpunuenroy obxmarns x — 1,41,

Pou6 mmeer yran: a=100"° n B = 80°.

b—119 5, h=—0,84 b,

b1=h ———0,84 b, ’

by = hy = 0,84 by = (0,84)2 6="0,70 b,
h2:(0,84)3 b=0’59 b=b3)
h330,49 b== b4,
h4 :-0,41 b-

[paguyeckan cucreMa BhYEPUMBAHUA CEPHH POMOOB, OTBEHAIOIIHX

YCAOBHIO
h= bl’

rugua us ¢ur. 88. Ho ouesmano, urto” cucTemMa Tak NOCTPOEHHBIX
poMG0OB He ofecnesnBaeT BO3MONMHOCTH yUIMPDEHHS METaiAa.

dur. 89.

Qur. 88.

7

Bo3aMoxHOCTD X€ yIIMpeHHs JZOCTUIAeTCs npmymezugeu y:gg;,
npuuen Bbicota pom6a ymeHbuaeTCA A0 0,75 b, smecto 0.84 b (¢ur. 89),
OTKyAa CAEAyeT, YTO B ymupeHHOH 60po3je AaHO HA yWHPEHHE

0,84 b—0,75 5=0,09 5.
Beprukaabnoe o6marue 6yzet

b—0,70 5=0,30 b,
7



OTKyAa CAEAYeT, 4TO Ha yUIHPEHHEEe AaHO
0,30 b:0,84 b=236%/, BeprukarbHOrO OGmaTHs,

1

YTO JOAXKHO CUMTATH ZOCTATOYHDIM.

Yepnosbie BaAkl I CHCTeME:  KBazpaT, pom6, xBazpar, pomé
u T. A 3aBoja [lun (Peine). [lpoextnpyercs psaA xsaaparos, nAoasu
KOTCPBIX OTHOCATCSA MeXay co-
6oto xak 2 k 3 caezoBareAsHo,
CTOpOHHI, Kak \/ 1,5==1,22.Bep-
THKaABHbDIE YAl 3THX KBajg-
PaToB OKpyrasoTca A0 86%,
Bbicotnr (pur. 90), T. e. ecam
CTOPOHAa NepBOrO KBaaparta 4,
TO AMaroHaAb ero b;=a;\/ 2 =
==1,41 a,, Boicora Karn6pa

By=086-a,- 2=
0,86 1,41.4,=121 a.

7

>

F

Cropona sroporo ksazpara
-(rpervero pyuns) Gyaer
B 8;=a,:y1,5=0,82 «a,,
by=a;-\[2=0,82 1,41.a, =164, :
k3 =086-1,16-a=0,997 g, =~aq,.

Cropona Tperpero ksagpara (natoro pyans) mafizercs no cropone
BYOpOro KBaapara (TpeTbero pyubs) caeayiomum obpasom: '
a5 == a5 1 \1,5=0,82 a,=(0,82)? 4, =0,67 a,
bs==az \/ 2=0,67 - 1,4% 4y =0,945a,,

h;=0,86-0,945=0814a;. -
Mexmay nepebiM H BTOPHIM KBaApaTOM MNOMBIIEH pOME C yFAaMH:
a==97% B=83"

JAunaronarb aroro pomba b,=0,9 &, rae b; — AMaroHaAb NEPBOro
KBazapara, CA€A0OBATEADHO! »

bz == 0,9 bl = 0,9 . 1,41'- ay == 1,27 a.

Bea swicora aToro pom6a

®ur. 90.

_ 1 1 1N
B e = s LG gy LT 0885 a1 i2e.

2 »

:

Ho yrawm sroro poméa 3aKPYTACEDl, U AEACTBHTEADHAs BLHICOTE €Fo

| hy=0,86 X 1,12 a, =0,96 2. T
72

ITo .a1odk crcTeMe NOCTPOEHHS HA. YUIHPEHHE OCTaeTCA M3 HEPBOro
KBajpaTta B poM6 ymupeHHe:

b2 — hl == 1,27 ax — 1,21 a’_ = 0,06 al .
Beptukaanroe zapaenne:
by— hy==1,41 @, —0,96 a,==0,45 a,.

Vumpenune pasno 0,06 : 0,45 =139/, BepTurarbHOro 06maTHS.

ST10ro ymmpeHss OueBHAHO MaAO; METAAA JA€T 3aYCEHKH, M MOTOMY
yrabi f pom6a NPHOCTPEHbl AYFaMH, UTO AaeT BO3MOMKHOCTD -TIOAYHHTD
STH 3ayCEHKH TOACTHIMH M KOPOTKMMK.

T, v .
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®ur. 91.

Ymupenne W3 mepBOro pOM6a Bo BTOPOH KBaapar:
bs—‘hg=1,16 a,—0,96 a,———0,20 a,,

BEpPTHKAADHOE XABACHHE:
by — hy=1,27 a,—a,=10,27 a,,

nocAeasce B caMom jJeie OyaeT HECKOABKO Goabiie, ubo b; 6yzer
HMMETh 3ayCEHOK. Ouepnguo, yumHpeHHe CAHIIKOM BEAHKO, H KBajpar
He GyaeT umerb ocTpofo yraa. ,

TlpeumymecTBa ®TOf CHCTEMB: 4YepeAOBaHHE pomba u KBajpaTa,
KOTOpbi#l yAO6HO pasAaBAHBAETCA B NMOAOCOBOE REAE30. JTEM BROHO-
MHiCH OAMH MpPONYCK, TaK Kak B OObIKHOBEHHDIX POMOHYECKHX PYUbHX
HaZo NPONYyCKaTb HOAOCY ZABAXAbI AAS NOAYYEHH: KBaJparOBHAHOH
3arOTOBKH.

Cpeaunit x0d(p(PUIHEHT OO6XaTUA AAA OTOH CHCTEMBI x=\ﬁ,-5=
=1,22, T. €. TOT ®e, YTO JAAA OGLIKHOBSHHBIX POMOHYECKHX PYUbeB
C OCTPbIMM YTAGMH. ’

3
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Cuctema KBajpaT, pom6, KBajpaT, poMO JAAS CABOCHHLIX WOCAE-
AOBATEABHBIX TEPHOBLIX BaroB. DB 3asoge Jommapdsepr uwepHoBOi
CTaH JAS BarOTOBKH COCTOMT K3 JBYX TpPHO, NOCTaBAEHHBIX Jpyr 3a
apyrom. Iloroca, npoiias pyuefi B nepsom TpHO, caMa 3ajgaer cefs
BO BTOpoe TPHO M Buixoaur Hapyxy. Yeprem (pur. 91) B3ar us kuurn
Dpenseprta (Ehrenwerth).

Baar psa nOCAeAOBATEADHBIX KBAaAPATOB C KO3(Q(HUIHEHTOM yMeHb-
wenus naomazedt 1,5. B npomemyTkax MexAy KBajpaTaMM noaoca
NPOXOAUT POMOBI, NOCTPOEHHbIE Ha AHArOHaAH KBAADPATOB C YrAOM
oxoao 110°

Yumpenue aas ksagpata v pomba Hajgo CUHTaTL O6IIUM. Ouo pasno
aAa 6opozzgn Il u IV

110 — 80 =30 .

Bepruxarbuoe o6xarue: 140—70=70 mmu. |

Yumpenne pasuo 30 : 70 == 43%/, BepTukarbHOTO OfKaTHA, T. €. OHO
SoAee, yeM ZOCTATOYHO.

IMpoexTupoBanue CcTaHOB HeNpPEepbIBHOH NPOKATKH YCAOMHAETCA
pasHofi yraosoil u AmHeliHofi cKOPOCTBIO NEPBOro M BTOPOFO NOCAE-
ZOBaTeAbHOro Tpuo. llpoext xapuGpoBku ZoazeH 6miTe caeaan Tax,
4to6bl KBaApaT, mojasaeMbiii nepsoil mapod, ycnea 6b1 6biTh MPHHATHIM
BTOpO#i mapofl; pexkOMeHAyeTcs JaXe AAA 3anaca BECTH pacueT KarH-
6pOBKH NOCAEAOBATEALHBIX PYdbeB TaK, YToGbl BTOPOE ,TPHO® TAHYAO
HEAe30 M3 NEPBOTO TPHO.

CeepToizarme B pomGmaeckmx pyubsux. [lpm npoxarxe mnoxroc
MEAKOH KBaApaTHOH 3a8roTOBKH, B HECKOADKO AECATKOB METPOB AAHHOR,
sIBACHHE CBEPTbLIBAHHA He npea-
craBasier peaxoctu. Ceeprhi-
BaHHe ABASIETCR B JaHHOM
CAyyae pe3yAbTaTOM Hefnpa-
BHABHOCTH TMOAOKEHUS IIPOKa-
ThiBaeMo# moaocnl. Pyuedt me
B cocTosHHM ObiBaeT mnoBep-

POAHKAaX HMOAOCY, OHa CBEPTHI-
BaeTCH.

[lpu arom roHcraTHpyercs
YAHUBATEAbHOE CBOHCTBO POM-

; @ur. 92. )
6ugeckux pyubes, Kasaroch

6Gbl, YTO CHAbHOE NPUTYNAEHHE YLAZ ¢ H TNpHOCTpeHHe yraa f

AOAKHLI  cOOCOGCTBOBaTb CBEPTLIBAHHIO INPOKATHIBAEMOR IOAOCHI
Bear B creayromeit 60posae mpmocTpeHHMH yroa mocrynmaet B HpH-
TynAeHusifi yroa. 3ajaTh NPH TaKHX YCAOBHAX MOAOCY BEPHO JO-
BOAbDHO TPYAHO: HeBepHO 3ajaHHaA NOAOCA, KasaAaoch 6ml, Aerko
mokeT 6bniTb ceepHyTa. lIpakTHka He ONpaBjbiBaeT BTOrO OMACEHHN:
YTOA @ MOMHO MPUTYNAATb, & YLOA B NPHOCTPATH 6e3 pucka ,CBEPTHI-
BaHHA MOAOCH, HO BO H36eXaHHE CBEpPThIBAHHA HEAb3R KaTaTh MEAE30
B poM6aYecCKHX pPYubaXx €O caabbim AaBresmem. Hanporus Toro, uem
CHAbHEee JaBAerHe M Kod((QHUUeHT K 6GOoAblie, TeM MeHblIe PHCK CBEp-
THIBAHHA, TeM MpPOYHee. JepEHUTC TMoAOca Goposzzoft.

74

HYTh HEBEPHO A€Rallylo Ha .

E

.

[lpuunna ceepThiBaNMA NpH MaAbIX KOPPPHUHEHTAX K, NOBHAHMOMY,
HEAOCTAaTOUHO PA3BHTOE YIIHPEHHE IMOAOCH M HEBBIIOAHEHHE yraa B,
YTO OKPYTAAET MOAOCY H AeAaeT ee HeycroiiuuBoft B Gopozae (pur. 92).

B Humue#t Carge 6blaa cnopoexTHpoBaHA mNapa BaAOB C BECbMa
maasim K, [lpokaTky BeAn, npoxoas nOCAEZOBATEADHO BCE PYUbH.
[oaocnl mocrosuuo cBeprhiBaro. Toraa Hauarm xaTaTh uyepes 6oposay,
CBEPTHIBAHME IPEKPATHAOCH, XOTA Yroa [ 6BIA MPHOCTPEH, a HEPeaKo
BHIAABAMBAAACh Jaxe NOPSAOYHAS 3ayCEHHUA. .

Cuacrema oBaA-KBajpaT, NPEMEHEHHAs JAASl WEPHOBHIX Cpejme-
copTHHIX BaA0B. Mol BHaeAn, 4TO K HeAOCTATRAM POMOHYECKHUX pPYyubEB
Haj0 OTHECTH BO3MOXHOCTb IIOSBAEGHHA TPEWHMHOK HA YTAax IOAOCHI.
Yroa 8 pombGuuecknx pyubeB He NOAAEPHKHBAET METAAAA, H NOCAEARHH
B HEM NOZABEp&EeH CBOGOZHOMY yIIHPEHHIO, MOYeMYy POMOHYECKHE pyuby
He CUOCOGCTBYIOT 3aKaTHIBAHHIO PBAaHMH Ha KPOMKAX 3arOTOBKH.

Yro6m 3akaTaTb pBaHMHbI, BECHMA MOAE3HO OGPAaTHTH yranl pom6a
B CTOPOHDBI, a CTOPOHBI — B YTABl, YTO JOCTHIAeTCA CHCTEMOH OBaA-
KBaAPaT.

Ora cucreMa mpuaararach B NpexHEe BPEMS HCKAIOUHTEABHO JAd
NPOKATKM MPOBOAOKA M CaMhiX MEAKHX COPTOB XEA€3a, H TOABKO

A y
, N
) \ © <©> ,&,\v:f’\\?;\ci'
16712 17-18 18-18 19-29 2021
Dur. 93.

B NOCAEAHEEe BPEMA €€ CTaAH NPHMEHATb K CPEZHECOPTHOMY H jaxe
KPYNHOMY MeAesy.

[Tpuraraemniit geprem (pur. 93) mpeacraBAsieT nPOKaTKy 3aroTOBKH
50 X 50 st..

Pyuefi 15-# umeer pasmepnt 117 X 140 mm, pyueit 21-# xksagpar
50 X 50 .m.m, T. e. BecbMa COAUZHBIX PasMEPOB. )

[lpaBaro AAs cucreMbl OBaA KBazpaT B STOM CAydae TaKOBO:
NAQUWAaZH KBaAPaTOB OTHOCHATCH JAPYr K Apyry xax
1,75:1 g0 2: 1. \

Mexay xsazpaTaMu BCTaBAEGHDI OBaAbl C geHTpaAbkbM yraom 8 1075
TOAUIHHA HX paBHa CTOPOHE KBajpaTa, B KOTOPHH OHH [OCTYNalorT.

Osaa, cocrosiguft us aAByx cermesros c¢ yraom 107°, oraumuaercs
CAEAYIOIHMH reOMEeTPHYECKHMH CBOJCTBaMH:

cTpeaka == 1/, ToAmuHn oBara = 0,4 paguyca;

xopaa 1,6 paguyca =2 TOAWIHHHI OBaA3;

nromazb == 0,455 2, ‘

Hagosem cropony mepzoro kBazpata 4;, ero naowazb a°
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Caeayiomuil kBagpar 6yjeT HMETb CTOPOHY d3, PaBHYIO
a; 11,75 =0,75a;. ‘

Opnax Memay xBagpartamu 8; B 43 Gyzer uMmerh:

ToAmuny 2,=0,75a,; .
AAMHY X0pabl =28,=1,5a,; :
paguyc==1/50;:0,4=1,25a,=1,25.0,75 . a;.

(O OOD Safimmee
OB Dofimnde

Qur. 94,

AN
MeTaar npu 3agzade HcnblTHIBAET BEPTHKAABHOE o6xartne, paBHOe

1
—_— - 7—‘*0,250 ;
”‘ (1 \/1,75) R

AA YUIHPEHHRA OCTAcTCA
2a2——-a1 =1,501—a1=0,501,

T. €. OH MOMRET YIMPHTHCH B ZBa Pa3sa, CPABHHTEAbBHO C BEPTHKAABHBIM
ob6marnem. OQueEnAHO, YTO NMPH TaKUX YCAOBHAX YIIHPEHHE HE SANOAHAET

Gopoaanl, kax BuaHo u3 ueprema (gur. 93). ,
[Tpu orHomennn nromazedt xsazparos 1:2, koneuHo, BepTHKaALHOE
obmarne 6OAbIIE, M OBaA

! I 7 HanoaHseTcs Goabiue.
3 g g Kos@@uuuenr coxpa-
. WEHAs NAOWRAM TPH
&3

23 3HAYHTEAEl; OH paBeH

: x=or V1,75 z0 V2=
2 n o b ==1,32 xo 1,41.

’ Ha ueprexe (Qur. 94)

T 9:# f? ﬁ:" gj} ‘n306pameHa cHCTEMA Yep-
HOBBIX BaAOB CpejHe-

18t s " COPTHOTO CTaHa 3aBOja

[Tuu (Peine). Mnt Buaum

4 . CTH pOMOHYECKHX PYYbEB,
ABYX DPAMOYrOALHBIX IAACTOBDIX, YETHIPEX OBAAbLHbIX, 8 BEPTHKAADHBIX
Ha peGpa M 4 cTpeAbdyaTHIX KBaJPaTHDIX, COOTBETCTBEHHO HEThipeM
oBarbHbM. Pyuby 2TH KOMGHHHPYIOTCS BCCBOBMOKRLIM OYTEM JAs
B3ATHA 3arOTOBKH PasMepa, HYAHOIO AAsi NPOKATKH PasuoObpasHeiimiux:
npoduaeis. '

CHCTEME OBaA - KBaApaT
42
®ar. 95. . 3ecb KOMORHALUIO me-
76

dpenaBepT gar KaAu6pPOBKY KBajgpaTHOrO XeAesa B HEHOpepbIBHOM
craHe pasmepom 6 X 8 #.4, nsobpamennyro na Qur. 95.

Cozzarp XOpOIWYyI0 CHCTEMY KaAuGPOBKH, T. €. TaKy!0, 4TO6bl HmeTs
BOSMOARHOCTb OGCGHTHCD HEMHOTHMH napaMp 4E€PHOBDIX BaAOB AAA mpo-
KaTKH COTEeH npodHAeH, 2ajaya B BuicmeH CTEMEHH TpyaHan 4 TpeGyer
oT Kaau6GpoBumMka 60ABMOH ONBITHOCTH. . N

Ecau me npunars B pacyer, YTO CTOMMOCTb WEXOBBIX PacxXojoB
HAXOAHUTCA B NPAMOH 3aBHCHMOCTH OT HeOGXOAUMOCTH MEHATbH GoAee
HAM MeHEe 4acTO BaAbl, TO Mbl NPUAEM K CIpaBeAAHBOMY BBIBOAY, 4TO
KaAHGPOBIUHK €CTb MO3T NPCKaTHOH (abpuku M HByYeHHe KaAHGPOBKH
€CTh Hancyxgec'rneuueﬁmax HeO6XOAUMOCTb AA:A BaBOACKOTO HHEEHEpPA.

IF'AABA VL

llpoxarka copromoro meresa.

Hlpoxarra Ancromeii GoABamxn AAs KpoBEALHOro eAesa !). Aucro-
pasi 60ABaHKa NPEACTABAAET UIMPOKONOAGCHOE XeAe30 B 150 — 175 .um
mHpHHH M GoAee, pazpesviBacMoe na . GOABAaHOUKE, AAHHA KOTOPBIX
HeMHOro 6oaee WMIHMPUHBI AWCTa, HanpuMep, GOABaHKA AAS KPOBEABHOTO
xeaeza pasmepoB 1400 X 700 s pemerca aaumoin 730 m.mu. Ha xa-
mA0f Taxko#t GOABaHKH BBHIKATHIBaeTCA 1 AMCTHK KPOBEABHOIO XKEAE3a.

ITpu npokarke kpomerbHOTO meresa no espomefickomy cmocoby us
oanoft 60ABaHKHM BBLIKATHIBAETCA ABa. AHCTHKA; NPH NPOKATKE HECTH —
yeThipe, BOCEMb M IMECTHAALlaTb AHCTHKOB; HO BCErAa AAHHA GOABAHOUKH
HECKOABKO GOADING WIMPHHBI AHCT3, YBEAHUYHBAETCSA %€ TOALKO TOAILMHA
6OABaHKH.

Toammna Goranks 3azaercs He Mepofl, a BecoM, HampuMep, AAA
10-pynToBoro (4 K!) xpoBeAbHOro meAesa Hy&HO KataTb 13-(yH-
toByio (5,3 #1) 6oasanky. Jonyck gaerca*=0,1—0,2 . Baecw
mupuHa GOABaHKH HE MMeeT HHKAKOrO SHAYEHHA: MOAYUHAOCH MeAe30
150 mm mpekpacuo, 155, 168 — 1o xe. ITo peaxnit cAyvait karn6poBKH,
KOrZa MOMEpeuHble pasMepbl He MTrPalOT Hukaxoil poAu. Baxuo ogwmo:
TMIOCTOAHCTBO TOAILWHBI HOAOCH, YTOGbI AOCTHTHYTh MOCTOSHCTBA Beca.
Joayck B Toamuue 6oaarkn Ha 0,5 .#m (o6bikHOBeRHBIE Aomyck mpu

NPOKAaTKE COPTOBOTO MeAe3a) AaeT pasHOCTb B Bece Goasakkm B 0,4 7,

OTKYyAa cAezyet, uTo, craBs gonyck 0,2 x7, Mbl ycuausaem zast uep-
HOBOTrQ MaTepHara TpeGOBaHHE TOUYHOCTH NMPOKATKH [10 TOAUIMHE B ABa
pasa CpPaBHUTEABHO € cOpTOBbIM meaesom. Cramsa mpegea %=0,1 &3,
Mot 'Tpe6yem TounocTH B 4 pasa Goabme TpeGoBaHMH AAA COPTOBOrO
Meaesa. '

Jrs yaauHOro HcmoaseHus sTOro TpeGoBaHHS OGLIKHOBEHHDIE CTAaHbI
npezcraBanioT 6oabmite Tpyanocts. OnbiT nokasniBaeT, 4TO KoAe6aHHS
B Bece OOABAHKH jaxe B OAHOH moaoce GbiBaiOT AOBOABHO 3HAUHTEAbHBI,
YTO 3aBHCHT OT HEPABHOMEPHOCTH HarpeBa CAHTKOB, OT HAarpeBaHHs
60po3abnl BO BpPEMA NPOKATKH AAHHHBIX NOAOC, OT BKCUEHTPHUHOCTH
60oposam (ueHTp OKPYyXHOCTH 60pPO3ABI HEe COBNAZaeT C LEHTPOM OKPYM:-

1) Kpacnan Goasaska, yskas 6oABamka, CyTyHKa.
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HOCTH IMeliku Ha AECAThHe ZOAH MHAAHMETpa), OT ﬁexo'ropoﬁ SAAHOTHY-
HOCTH WEHKH HAM GOPO3Abl M MHOTHX APYrHX NPHUYMH 1),

Ounbir noxasbiBaeT, yro AMCTOBas 6oABaHKAa HAET TeM Goree Bep-
HOTO Beca, YeM MEeHblle HaNPAralTcs OpraHbl CTaHa BO BPEMS MOCAER-
HEro MPOMYyCKa, T. €. 4eM MeHbliee o6xaTHe JaeTc GOABaHKE B no-
CAeJHeM NPOMyCKe. A

Ho Taxk kax xaraTp ZAWHHBIE AeHTH! AMCTOBOH 6GOABaHKH HajAo
6victpo, H60 mnpm TOAmUHE OT 3 J0 6 MHAAMMETPOB OHa CTBIHET
OYeHb GLICTPO, TO NPH MPOEKTHPOBAHHH KAAHGPOBKH JAASA AKHCTOBOH

— .

Qur, 96,

~—

GOAB2HKH HaJAO JaBaTh MaKC¥MaAbHOe 06GmaTie EO BceX 60po3aas,
KPOME NOCAeAHEro NPOMYyCKa B AOWHAbHOH MAHM TAajuAbHOH Nape.

Yem menpme ob6xarue 6yzer B et gano, TeM Goabmas rapanTis
NPAaBUABHOCTH pa3Beca GOABaHKH. i, ’

Ipoxarxa GoaBaHkH OGLIKHOBEHHO BejETCA B TPHO, KPOME NOCAEZ-
HHX TpeX npomyckos ). JIAf HMX Ha XBOCTE CTaHa HOMEHIAIOT AyO
BAAOB C 3aKaAeHHOH MOBEPXHOCTDLIO, NPOKATKY BEAYT 3aruGoM sazHero
KOH[a NMOAOCHI BOKPYI BEPXHEro HAH Aydllle HHAHEro BaAa. Y CTaHOBKa
AYO Aerde, 4eM TPHO, YCTAaHOBKA ke BAAHKOB AAA AMCTOBOH 6GOABaHKH
HyZHa BECDMa TIUaTeAbHas, W60 NMPH OAHOGOKOM AABACHHH Ha MOAOCY
OHa HAET M3 BaAOB He MNPAMO, & MO Ayre — ,,CEPNAT", YTO 40 KPaHHOCTH
3aTPYAHAET NPOKATKY.

Tax xax B BepHCCTH mupHHBI 6OABaHKH HeT HAZOGHOCTH, paBHO
Kak H B OCTPOTE YIOAKOB IMOAOCHI, TO ,,AOIHAKH® AEA3I0TCA B BHZe
FAajKuX CTYNeH4aTHX Baaukos (¢ur. 96). \

B saBncumocts oT Beca GOABaHKH yYCTaHaBAHBAETCH O, TOrga caMmu
€060i! yCTaHaBAHBAIOTCA H TOAIUMHDI IPEAOTACAOYHBIX 60po3a. 3; caeayer
Aeaats ma 1—1Y/; mm Goapme; uto Kacaetcs O, M O3, TO B HEX
AOAXHO JaBaTb O4YeHb GOAbIIOE OGXATHE, B MNPEAYNPEXIEHHE OXAa-
BACHUA O4YeHb AAMHHOH ¥ ToHKo# moAaocw. Ha npaxruke zeasror
k=105 n pgame 2.

B ,rowmrku® repeaaor norocy us uepHoBofi napel He oOueHs
zannnyro. [leperackmBanve AaunHO# TNOAOCHI OYEHb 3aMEAAMAO 6w
MaHEeBP; OGLIKHOBEHHO H3 nocAeaHeil GOpo3AM QepHOBOR Mapml B AO-
IWHAKH NOAOCa MOCTYyNnaeT ¢ TOAIuHOH okono 20 urm. Pacnpeserenue

1
1
) Camas raasman npuumHa pasHmIM B pasBece GOABAHOK M3 OFHON MOAOCH 3a-
KAOWACTCA B TOM, YTO B NOCAEZHEM HNPONYCKE 3ajgHAil KOHem IMOAOCH (BCérga AAME-
HOH) DPOXOZUT BAAM 3HAuNTEABHO NOBAE NEpeAHEro KOHga, a MODTOMY npu Goace
nusko#i rtemneparype. H. C. ¢

HacTOsIlee BPeMsA NPEANOYHTAIOT KAa
— o m P pea TaTd AHCTOBYIO 'Go.nam(y Ao =omua
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AABAGHHS MOMeT OGHITb TaKoBO:
20. mm, 10'/y mm, T mm, 4 mm un
Nporaajka AAS BEPHOCTH Beca. -

[MpoexTuposanue uepHOBHIX Ba-
AOB AAA AHCTOBOM GOABaHKH HA
Ypaae crpanaeT ogHuM o0IEM HEZ0-
CTaTKOM: HE3HaYHTEAbHOCTbLIO YUIK-
penus, MaAbiM BuinyckoM. [Ipoxarka
AMCTOBOfi GOABAaHKM C 3ayCEHKaMH
MOYTH HOpMaAbHOe sBAeHHe. B 3a-
BOJax [MPHHATO OOGDACHATD 8TO
ABAeHHEe GoAbmHM oO6XaTHeM Me-
TaAAa B 60po3aax, UTO HE HMEET
Hukakux ocHosauuit. [lpnumna 3ay-
CEHKOB —— HECOOTBETCTBHE MeXJy
yWwHpeHHeM H BEPTHKAaAbHBIM AaBAe-
HHEM.

Us xraau6posok
YpaAbCKHX 3aBOZOB, HMEIOMIAXCA
B HalleM PacnoOPSAXEeHHH, HaHGoaee
COBEPIICHHOIO ABAAETCS KaAnGpoBka
Heiiso-Aranaesckoro 3asoja, cupo-
extuposansazx H. C. Kososaao-
oM (pur. 97). _

Us canrka 190 X 190 222 B cenn
py4YbeB M BOCEMb MPOMYCKOB MOAY-
vaerca moaoca 150 X 20 mam, cpea-
HRE KO QHuUHEHT OGXAaTHA BHIXO-
24T:

Pa3AUYHBIX

(190 X 190) : (150X 20) =
=36100:3000=/{8
K =1,365.

[Npemze Bcero BhiTaunBaeTcs
NIocCAeAHAd HAH mo obwenpursyoR
HOMEHKAAType TepBast 60p034a; TaK
KaX OHa CAYHHT 4YacTO KaK oTze-
AOYHass HAM NpeaoTieAouHas 6o-
pO3xa AAA NPOKATKH KECTH, TO AAA
6oapmero yaofcrsa 3axBara #e-
CTAHOI GOABaHKH ABCTOKATAAbBHBIMH
BaAaMH PTOH mnocaeaHeft zawoT CKo-
mennbie yran. [lpm mnpokarke am-
CTOBO# GOABaHKH AAA KPOBEABHOrO
meaesa Goposaa BhiTaukBaeTca Ges
ckocon. Toamuua aroli 6oposabt —
20 mm, gno xarubpa umeer 148 sz,
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sepx — 152 .um, x0r0aHan noAoca suiizer B 180 4.1 1). Boka kaau6pa
umeroT Bbimyck B 10%/.

B sty ,uepByio® 6oposgy mocrynmaer :xeAeso u3 ,,BTOpoR* Goposzzel,
npuueM xeAae30 noBopaumBaerca Ha 180°,

Bnicora ,BTopoii“ 6oposamt 40 .mm, guo— 142 mm, sépx — 148 mm,
Bepruxaapuoe o6marue — 20 .u;

40 (148--142)

= 9 (484 15 — %>

.

Yummpenne pasno 152—-142=10 mm, T. e. okoro 50°, Bepru-
KaAbHOTO OfxaTusi, MOTOMY OMACATbCHA 33ayCEHAL HET HHKaKHX OCHO-
BanHil, TeM 6OAee, YTO 3aKPYTAGHME YIFAOB B HHMHeM Baly eige 6oaee
rapaHTHpPYeT OT HHX. Beinyck 6oposast — 7,5%,.

Bricora ,,TpeTbeit 60oposant—65 s, gao—132 s, pepx— 142 mm.
BeprurxarbHoe o6aaTHe u3 Tperbeit 60po3gnl BO BTOPYIO — 25 a1,
Kos@@puunenr ymenpmenus naomaznn :

oo 05 (1424+132)
¥= 45 (ias 14z — %

Ymupenue papuo ¥48—132=16 . .mm, T. e. 0,64 B(ep'mxa)\bnoré
ofxarna; KpPOMe TOro, OTCYTCTBHE 3ayCEHKOB TapaHTHPYETCA 3aKpy-
FACHHAMH B HH}HEM BaAy.

B uerseproii Goposae mpokarmBaemas foroca kataercs ma pe6po.
HMa. nato#t 60posamt moayuaerca moroca 175 #m mupunn. Ee upu-.
xoaurca ocaautb go 130 .mm, u6o zHO B Tperthelt Goposae paBHO
132 wm, toammma norockt B uyerBepTOif 60PO3AE paBHA NPHMEPHO
100 s, nosromy obmarme ma vuerseprot B Tperbio 60posay OGyaer
.35 mm, a yroa saxsara 6yaer 20°50.

‘ o 100130
P EEY

==1,46.

’

Ymupenne 6yzer pasuo 142 —130=12 ma, 1. e. Goavime 4,
BepTHKaAbHOro ob6xatnsa. OrcyrcTBHe 3ayceHkoB obecneunBaeTcs 3a-
KPYrA€HHAMHM B BEPXHEM H HUKHEM BaAax.

Boinyckno#t yroa B atcit 6oposae 6%, (3°20') menbme 10°%/o, uGo
sumyck B 10%, 6es mymani pacmupua 6n sty ray6okyio 60posay.

Ulnpuna naro#t 6oposavi, kak cka3aHo Bwime, 175 #m; ona oca-
xHBaeTca B ueTmepToit Gopozae A0 130 mm —mna 45 .mm, npuuem yroa
3axsata AAs uerBepToff Goposamt smxoaut 25°16,5. Kospduuuent
06maTHa u3 nAToi B ueTBepTyI0 60pO3AY

»

; ’
') Yeaaxa ropsmuero meraaas pasua 190, noemy sce pasmepm KaruGpoB yBeiu-
wHBaoren Ha 19, .
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B mecroit 6Gopossze camrok umeer Bbicory 130 sz u wupury
165 mm. Tlepexoan B naryio 60po3sy, OH MNOABEPraeTcs o6maTHio
B 35 mm, npu yrae saxsara 21°28,5' u ymmupserca sva 10 mm, yro
cocrasur 0,29 BepTHxarbHOro gasaenss. Boinyckmo#t yroa mecrofi
Soposant 6%, (3°20').

B ceiybmo% Gopozae camtox 190 X 190 ## noasepraerca obxaruro
8 40 M, 1O CAMTOK HACTOABKO CKOIIEH Ha KOHYC, YTO 3Ty 60po3gy
on npoxoaut 6es Tpyaa. B ceabmoRt 6oposae cauTOK nponycxaercs
JBa pasa, nMpHYeM nosopauxsaercs Ha 90°. .

XoTs BOSMOMHO 3ajaTb B HIeCTyio 60p03ay CAWTOK M [OCAE OAHOTO
upoxoaa pasmepos 190 X 150 .ma, npruem npnaeTcs HaMaTb Ha TOACTbI
KOHel cauTka cpasy Ha 60 4, Ha Tomkmit xe — oxoro 35 M, Ho npu
Tako#f CAHIIKOM HepruyHoiff pabore CAHTOX MOXET B BaiaX OCTRHO-
BYTbCA, H60 yroa saxsara BHIfizeT B aTOM cayuie

A—3
o7 =1-— cosq,
60 o
) cosa=1—~ﬁ~~0,867,a-—30.

N

Takas BeAuumHa yraa 3axBaTa XOTA H GyjeT TOAbKO B KOHUE Npo-
X0A%, HO TEM He MeHee eCThb ONAaCHOCTb OCTAHOBKM CAHTKA.

Heaocratxom arofi xaan6poBku sBAsieTcss KaAubp na pe6po. IDTHX:
xkaan6poB npoxaTHble macrepa BoOoGime He A106aT, M60 3azaya B HHX
Bcerjga maeT TPyAHee, YeM B KaAHOPb! nAaacroBbie. B aaHHOM cAyuae
ero He TpyaHo 6bino oboiTH Kax mnoka-
3an0 Ha Qwr. 98.

B KoHCTpYKUMH 3THX BaAKOB Ha AH- /————"-0—\‘_‘
CTOBYI0 GOABAHKY Mbl BHAMM NpHMEHEHHe [/ \ ™
UPUHYEMNA PACOOAAraTb PYUbH, BPEAIO~ | " [
muecs TAy60KO B BaA, Ha Kpadax BaAa 125

no6anme K meiikam. B cepeamue ero \:\\-\§
R

190

pacnoAaraloT pyubH HerAy6okue. Takbe RN\ \g
pacioAoxenye cmocoGerByeT GoablieH \\ DI 2
IPOYHOCTH BaAa, NOAYHaroWero ¢opmy NN
6pyca PaBHOrO CONPOTHBAEHHSA. AN

fipokaTKa MERHO-DAIOIAABHOrO 2ke-  \\ \

aAeza. [llunmo - nalowHABEEIM  XKeAe3om |

HasHIBAETCA [IOAOCOBOE MEAE30, NMOAyYa- @ur. 95.

eMOe [pPOKAaTKOH KBaJpaTHOH 3arOTOBKH

B cTynewuaTbix Baakax {(¢ur. 99), mpu-

yeM KPOMKHM Zene3a He NoiAepauBaioTcA GokaMnm 60poO3aM, a CBO-

604HO YWMPSAIOTCH H MOAYYalOT NOAYKpYrayio ¢opMy. O6bikHoBenHo

meaeso oTo He mupokoe (1o 60 .mm) u He TOAcTOe, HE TOAwe 6 4.
ToArmuHa meresa 3aBHCHT OT NMAOWIAZKH Ha BaAKax, Ha KOTOpPOR

KaTaIOT XeAe30, U ZOBOAHTCA A0 HYXHOR TOAIIMHBI YCTAaHOBKOH Bepx-

mero paaka. lllupusa meaesa peryanpyeTrca pasmMepoM KBaAPaTHOH

3aroTOBKH, KOTOpas 6epeTcs H3 pom6nuecknx pyubes. Mbl BuaeAH, uTo,

MOAHMMANA M ONyCKas BepXHHA BaAxK, MOXHO BECbMAa TOYHO YCTAaHOBHTD

81
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pasMep GOABAHKH, BHIXOAAIUEH H3 JaHHOrO POMGAYECKOrO Pyubs, ueM
H TIOAbBYIOTCH. '

BoaBanka B mocAezHeM poMGHYECKOM pydube NPOKAaTHIBAaeTCs ABa
pasa ¢ nosoporoM Ha 90°.

IipoxaTka morocosoro xeaesa. [loaocosbix coproB meresa Tak
MHOT'O, 9TO TOTOBHTb PYYbE€BbIE BAaAbl ZAsi BCEX COPTOB HEBOSMOZKHO.
Pyunesbie BaAbl NPHTOTOBASIOTCH TOADKO AASl COPTOB, TpeGyeMblx

—
N

Gur, 99,

TN
_—

6OARPIIMMY NapTHAKH, HaOpUMeEp, EKeAC‘BHO.ZxOPOHiHble noaxaagxku. Ilpw
MEAKUX APOGHBIX 3aKa3aXx Ha MOAOCOBOE REAC30 NOCACGAHEE KaTaCTCH
HAH B YHABEPCAaAbHBIX CTaHAX, HAM Ke B CTylNeHYaTbiX BaAax ,Ha
pe6po*.

[Ipokatka B yHuUBepCaAbHBIX CTaHaX HeCpaBHeHHO YyAo6GHee, nepe-
XOZ OT COPTa Ha COPT Aerde, H NpodHAb KPAacHBee, YeM NPH HPOKaTKe
Ha pe6Gpo.

Kpacora moArocoBoro meaesa 3akAlOYaeTcs B BLHINOAHEHHOCTH K
NPABHABEOCTH NPSAMBIX YrAOB. Takoe XeA€30 AErKO HOAYHaETCH TOABKO

<t o B YHHREPCaAbHBIX CTaHax. B pyubesnix =xe Ba-

AaxX MOAYYRIOTCH HAH 3ayCEeHKH, MAM 3aKPyTAeH-

HOCTb KPOMOK. 3aKpyTrA€HHOCTh KPOMOK NOAOCO-

BOTO XEAe3a eCTb eCTEeCTBeHHOE OYepTaHue MOJ-

BEPrHYTOro oGasaTHio meaesa. iReaas nOAy4nTb
_. .w OCTpple KDOMKH TOAOCOBOrO XEA€33, Mbl XOTHM

Dar. 100. BBINOAHATh YTOAKH 4 M 0 3a cueT cermenra ¢
(¢ur. 100), uro, oueBBAHO, MOKHO CACAATD TOABKO
32 CYeT yYmHpeHHs B mociegHeil Goposge. Orcioaa caeayer, yTo AAs

NOAY4EHHA OCTPHIX KPOMOK NPHXOAMTCA B OTAGAOYHOH 6oposae za-’

BaTh YCHAGHHOoe 06xatue.

[lpu 3aBncHMOCTH ymmpeHHs OT MHOrHX npHuHH (raasHbiM 06pa3zoM
OT TeMOepaTyphl MOAOCH) 330CTPUTb KPOMKH NMOAOCH H He MOAYYHTb
3ape3nHbl MAH 3ayCEHKH BecbMa Tpyano. [losTomy Ha npakTHKE mOAY-
HalOTCA NAOXO BbIMOAHEHHDIE KPOMKH, HAH KEA€30 C 3ayCEHKaMH.

BuixogoM ®3 3TOro NOAOXMEHHA CAYXHT NOAYYEHHE B' HePHOBBIX
60p03sax MOAOC C YTOAINECHHBIMH KPOMKaMH, Pa3sjaBAMBAA KOTOPbIE
MOXHO EBIIOAHHTD YIOAKH NPy caMOM CAa6OM AaBAEHHH HAa CPEAHION
YacCTb NMOAOCHI, T. €. Bbi3blBas HE ECTECTBEHHOE YIIHPEHHE, KaK QPYHKUHIO
MHOTMX NEepeMEHHDbIX, a MECTHOE YUIMPEHHE — B CAMbiX KDOMKAaX NOAOC;
MaTepuara B 3THX YTOAWEHHMSX TaK MAaAO, YTO OHH He MOTYT HOBAMSITD
Ha BHITAXKY MOAOCHI, & NOTOMY IIPH BeSKHX YCAOBHAX MPOKATKH OHH

82 ’
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HAYT TOABKO Ha YNIHPEHHE €€ W BCErZa Ha BLUIOAHCHHE KPOMOK HOAO-
COBOTO XeAesa.

Droit me QopMbl MOAOCH, C YTOAEHWAMH Ha KPOMKax, Npemae
AOCTHTaAH NPOKaTKOH ee B CTynmenwaTrmx Baaax cros. Ho Tax kax
yAEpXATb TMOAOCY CTOA TPYAHO, H60 ocTaBAeHHaA 6es NOAAEPAKM Ona
6o1 cBepHyaach Ha 60K, TO moroca kararach ,Ha pebpo” wepes mpo-
BOAHAK C moaBuxuoH mexoi. [lepez sagauelt sTol mWeka oroxsrraracy
OBOPOTOM BHHTa, @ NOCA€ 3aJARQYH B BaAbl IOAOCA GBICTPO 3aKEMAAACH
MOABHAHOH IIEKOH M MAOTHO YyAepmuBaAaCh B BEPTHMKAABHOM MOAO-
menun. Takum 06pa3om mpoKaTKa BeAacb B ABYX Napax CTyOEHYATHIX
BaAOB, BEPXHHE BaAbl KOTOPBIX YCTaHaBAHBAAMCb BbIMIE MAM HHXe,
CMOTPA MO HaZOGHOCTH.

Hcxoaumft marepnaa, xBazpaTHas 3aroToBKa, KaTaeTcs Ha NDAACT,

‘oAMH pa3 Ha pe6PO B OAMH pas HA NPOraagky; AAs NPOTAAAKH dACTO

NPHMEHAAACh OTACABHAA rAajKas mapa ¢ 3aKAACHHOH NOBepPXHOCTBIO.
B macrosgee Bpems npu npokatke noaocsi pe6poBoil mponyck AaoT
He Ha rAazxux (CTYNeHuaTbiX) Baaax, IZ€ TOAOCY OHYEHb TPYAHO yAEP-
xatb Ha pebpo, a mponyckaior uyepes peGpoBoit KaauGp, mMpUMEPOM
MOXET CAYXHTb NPOKaTKa, HccaeaoBanHas unxenepom [lynne (Puppe).
1) Keaapar 29 X'29 mm npoxarniBarcs B TPeX CTYNEHUYATHIX PY4bAX,
B CTyneHbke Ha pe6po ¥ IMOAMPOBOYHOM pyYbe HOAYUHAOCH REAE30

38XT mm

5 5
. 841 -
cpeanee K—l/W—- v 3,16 =1,26.

2) Ksaapar 28 XX 28 .um rararca no Toft me mporpamMme, NOAyuH-
aoch meaeso 30,2 X 8, 2 mm; ouesnano, B ,,peGpoBom* pyube 6birc
aaHo GoAee CHAbHOE JaBAEHHe

b

5 :
784 3/ aia_
cpeanee K= l/ 57 V 318= 1,26. |

3) Kpaapar 64 X 64 . xatarca no To# xe mporpamue B meA€30
70X 21 s

' .

5 5
4096
cpeanee k=1, 90— l/2,79, = 1,23,

Ecan cryrenuaTble BaAbi 3aMEHSIOTCH PydbeBbIMM BaAaMH, NOAAEP-
KMBAIOIUHMH BBINYKAOCTb YINHPEHHA, TO 06X0zsTca H Ge3 MPOKATKH Ha
pe6po, 4TO BHAHO H3 TaKOro NMpuUMepa:

4) Keagpar 42,5 X 42,5 ms xararcs B ODATH PYubeBHX MAOCKUX
kaauGpax B meaeso 50X 10 ma

5 5
1800
cpeanee K== l/—s"b“ﬁ" == l/-3,6 = 11,29.
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.Pebposoro” (Stauchkaliber) pyubs ne 6bir0, CAEZOBATEALHO, B A2H-
HOM CAy4Ya® Mbl MOMEM CASAATb NPABHAbHOE 32KAIOUEHHE 06 YIIHPEHHH;
oH0 6b1r0 paBHO \

50 —42,5
42,5—10
Mporarra peccopmoid craru. Uyscrso usawHoro tpebyer or pec-

COPHOA CTaAM HAGAADHOH NPAaBHABHOCTH, BEPQHEE KPACOTHI 3aKPyrAEHHS
H COBEPIICHHOR TOYHOCTH B PACIOAOKEHVNH TYPTHKE H BHIEMKH IO cepe-

-

- 100 == 239/, BepTuKaAbHOrO O6maTHA.

o ., aane noaocst (gur. 101). Dro zeraer npuro-

i | TUBAEHME BTOTO COPTa CTAAM YpesBhuaHHO TPyaA-

Y HbBIM, €CAH KaAMGPOBIHK HE JOTagaeTcs 3acra-

BUTb 3a ce6a paborarb ymupenne. Craab 6es

— g ! FYPTHKA KaTAaeTCA KaK MOAOCOBOE KEAE30 MHPH-

S HOR @ C BLINOAHEHHBIMM YrAaMH, HO BbICOTOMH
( \) sHaunTeAbHO 6Goabme b, or 1,3 z0 1,6 6. Barem
B TNOCAEJHEM MPOIYCKE B NOAHPOBOYHOM pyube
efl A2eTCA CTOAb CHADHOE AaBAEHHe, HTOGHI OHa
BblAa BbicoTOM b, mmpuHoi 4 u 3akpyraemue
MOAYYHAOCH 6bl HACTOAILErO PAANYCA. 1OYHOCTb PACHIOAOKEHHS TYPTHKR
AOCTHTAETCA MNPABHABHBIM HAalpPAaBACHHEM MOAOCH B MOBTOPHOM NpPO-
MyCKe MpH MOMOWIA AHHEEK,
, Temneparypa npokarku aroft craan okoao 700°~-800%; meraar Ao-
BoAbHO Teepanii (C—0,75%,), 1 noroMy ymupenue 3HaYHTEABHO.
Ilpu npoxarke peccopnt B xarubpax TpeGyeTcs MOArOTOBKA NMOAOCHI
B npejoracAouHoft 60posze TPANeOHAAALHOK (POPMbI TAKUX PA3MEPOB

Our. 101,

: = RN
d D .
l / 9 S 1
. dur. 102, @ur, 103.

i

(pur. 102), uTob6b1 OTAeAOUHBIE KaAMOpP BANOAHHACA YIIHPEHHEM, HO HE
AaAa 6t saycesok ¢ (¢ur. 103), uro ucnoptHT Bech npoduan. Bmecre
C TeM H B NPEAOTACAOYHOM, TPANCLOHAAABHOM KaAHGpe Takxe He
AOAXHO NOAYYHMTbCH 3ayceHka d, H60 2TO Tak®e MCUOPTHT NPOPHAD.
Buinoaunts a1y 60po3sy yAaerca 6AMCTATEABHO, CTaAb NOAyYaeTCs
BECbMA KpacuBas, HO OTHOIIEHHE # k £ 3HAYHTEABHO, 2 HMEHHO OKOAO
1,6 — 1,8, g
[IpoxaTka xBagparmoro meaesa. [lpokarka kBagparos mpeacra-
BASIET OZHY TPYAHOCTb — MOAyYeHHE OCTPHIX YraoB. YUrobnl Aob6urbes
3TOrO pesyAbTaTa, HaAo no KpafiHefl, Mepe B ABYX NPEAOTAECAGUHBIX
PyubsAxX nMmeTb pPOMObi 6e3 Maaeiimero 3aKpyrAgHHs Yraa. Ocrpora
yrAa B poM6HYeckHX pyubsXx obecrneudBaeT OCTPOTY KBazpaTa.
p¥ nmpoxaTKe KPYNROrO KBajpaTHOrO KEAe3a HYKHO KMETb B BHAY
GIe CAeAyiOIUyI0 NPEAOCTOPOMHOCTD: TEMUEepaTypa YrAOB 3aroTOBKH
BCeraa umme TeMuepaTtypbl rpaneli H OCeBbIX BOAOKOH HOAOCH. DBaa-
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roAapA TOMY TPOMCXOAMT HEpPABHOMEPHAR YCaAKa, M KBaApaTHOE
eAe30 MOAy4YaeTcd € 3aMETHO BTAHYTHIMH CTOpoHamu. Yro6m maGer-
HYTb BTOro, yroa & zeaator e 90° a or 90,5° zo0 91° (pur. 104).
Tax xak B OTZeAOUHOM pydbe MOAOCA NOBOPAUMBAELTCH, TO B PEBYAb~

v

903"

20°30;

dpr. 104. ®ur.- 105.

TaTeé NOAYYaeTCA XBazpaT ¢ BHINYKkAnME croposamu (¢ur. 105). [lpn
OCTHIBAHMH O9TH BLINYKAOCTH YTATHBAIOTCA, H . MOAy4Y2eTCcH KBajpaT
npaBUAbHOH QOpPMBI.

HpoxaTka KPyraoro >xeaeaa uepes uposoamaK. [lpasuabmoctn
QOpPMBI KPYTAOTO XEAE3a 3aBHCHT BCEIEAO OT MPaBHABHOCTH (QOPMBI
3aroToBKH M paBHoMepHocTH ymupenui. Crcrema pa6orn TakoBa: poM-
6uueckas 3aroToBKa, KBazpaT, oBaA H kpyr. CumraeM meo6xozBMbIM
3aMETHTD, YTO CTapas CHCTEMa A2BHTb KBaJpaT B OBAA C yTAa Ha yTOA
(ur. 106) sormHa GbITb OCTaBACHA MO TOR MPHYHKHE, YTO YLAbl 0BaAa
HMEIOT CPABHHTEALHO HH3KYIO TEMNEPaTypy, YTO OTPaMaeTcs Ha Kpyr-

“ {
i

®ar. 106. , Dur. 107.

AOTe meAc3a. Ha 5TOM e OCHOBAHMY OCTABAEHO B MNOCAEZHEE RPEMSi
CTpeMAEHHE [OAYYaTb H3 KBajpara JaBAGHHEM Ha MAOCKOCTb IMOA-
upif OBaA C OCTPLIMH BepmAHaMH. JTO HEBHTOZHO, HGO OMATD
TaKHe BEpIIMHLI OBAaAd BDIXOAST XOAOAHbIMH. Temepb MPeANOYHTAIOT
Gparb AAs mOAyuenus oBara 6opcsay Goree NPOCTOPHYIO, NOAYHATh
OBaA C HeBbINOAHGHHbIMH BEpIIMHAMH M TakOf OBaA JAaBUTb B KPYr
(¢pur. 107), xpome TOro, caMas 3aroTOBKa KaTaeTCs C MEPEXOACM Ucpe3d
oBaA, KBaapaT, xak 6biA0o ckasaHo Boime. [lpumep Takofi kaauGpoBrn
nomemen y Iynne (Puppe) (pur. 108).

1520

Kpagpar, naomazb KOTOPOro B “o6a = 1,57 pasa 6oavme naomansn

’
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xpyra 1), pazzamamsaercA B OBaA C UEHTPIAbHbIM yraom & 140° 1 Toa-
muxoht 092,
Tipn rakoti pa6ore nPoHCXOAHT HUAEeCAEZYIOULEE COKPAIUCHHE MAO-
maaei:
_ KBagpar 1520 OBaA 1240

osan 1240 1,22 = ~xpyr T9sd L2

T. e. paboTa HAET BeCbMA BHEPrHYHAA Jaxe H B OTACADYHOM pyube,
H NOTOMy KPYrAOTa MeAé3a NOCTaBA€Ha B IMOAHYIO 3aBACHMOCTb OT
YOIHPEHHs, ¥ 3aCTyXAEHHbIE INTYKH 6yayT AMEeTb HECOMHEHHbIC 3aYCEHKH,

a.CAHHIKOM ropsido MpokaraHHme OyAyr mMeTb Bhaimie 6oxa. Uro6ni
CKPBITb 3TOT HEJOCTATOK NMPH NPOKATKE KPYrAOrO Xeaesa uepes Npo-
BOAHHK, KPYrAo# 60p03ze ARIOT HEKOTOPOE YHIHPEHHE, KOTOPOE AEAAETCS
pazuycoM, paseHbiM 2 F, Ha Boicoty 15° (¢ur. 109).

Oanaxo, B KOHLE KOHUOGB 3TO MAOXO HOMOFaeT, H NMPOKaTKA Yepes
NPOBOAHHK JAacT BCETAa HE OYEHb KPYTAOE MEAE30.

YUro6bi #36aBHTLCA OT BTOTO HEAOCTaTKA, HAAO CACAAaTb KPYTAOTY
HEAe3a NMOYTH He3aBHCHMOA oT ymmpenus. JAs xpyrioro meaesa OT
75 a0 175 mm oTo pocTHraeTCA NPOKATKOH €ro M3 MHOrorpaHHof
33arOTOBKH.

Ha ¢ur. 110 u3o6pamaerca xaaubposxa Humue-Casgunckoro za-
~ 8oAa. Ksaapar, co cropouoil, pasnot 1,04 d, sagaerca B npeAOTAEAOY-

Hyi0 60p0o3ay, rae OAHa mapa €ro yrAoB OCaXHBAETCA YrAOM JAreHaj-
HaTHrpansuka, pasuniv 150°. Bropnim nponyckom nos yraom 90° oca-
XMUBAETCA TaKKE M Apyraa napa YrAOB, M M3 KBajpaTa NOAYYaeTcs
OTHOCHTEAbHO NPAaBHAbHBI ABEeHAAUATHTPAHHHK.

1
) Ilpx srom cropoua ksagpara ormocw:es k AvameTpy Kpyra xak 39:35=1,1,
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Yrofut ofecneunTb CcOBepmEHHO NPABHABHOE ' pPa3sBUTHe TrpaHei,
KBaZpaT 3aAaeTcA B BaAbl Yepes NPOBOAHHKH,

3arem oTOT JABeHazUATH-
FPaHHAK, BIMCAHHBIA KPYT KO-
roporo pasen 1,04 d, sagaercs
B Kpyrayio 6oposay, noaaep-
XHBaeMbi# B NPABHADHOM MNO-
AOMEHHH PYYHDIMH KACIIaMH,
4YTO BO3MOXKHO TOABKO MpH TH-
xoM xoje Mamnubi. Uro Hasbi-
BaeTcs , npaBUAbHOR® 3ajaueii,
4TO — ,HenpasuAbHON®, noxa-
sano Ha ¢ur. 110.

Ymnupenue npu npasuAbHOM
3ajaye BHOAHE BLINOAHSAET pa-
cTPYG MAM pacmiHpeHHe Kpyr-
Aot 6opozabl, M MITYKa, NPO-
mieAmwas BaAbl B TaKOM I10-

JAOXEeHHH, He JaeT 3ayceH- @ur. 109,

KOB, HO JOCTATOYHO MITyKe
noBepHyTbes Ha 15°, Kak BO3MOKHO MOABAGHHE 3ayCEeHKOB, TaK Hashl-
BaeMblX KPbIAbEB.

®yur. 110,



Bropoii nponycx 4epea Baab moa yragm B 90° geraer HITYKY MOYTH
KpyrAok. /A mOAyHenHss BNOAHE KPYTAOTO KeAesa HYKHO ero npo-
OyCTHTb HAa O4YeHb MEAAECHEOM XOA,y MamHH Yepes OTACAO‘lHYlO 6o-
po3ay deTbipe — mecTb pas. EcAu Bo Bpems npokaTkn mereso He caep-
HyTO, TO KPYFAOTa €ro BBbIXOAHT nopasuTeAsnad. Ero aerko xarats
c gonyckoM B=:1/; . npu auamerpe B 175 mm,

Urobur xeae30 we CBEPTHIRAAOCH, OHO AOAKHO GBITb BO BpeMs npo-
xatkn ropaso u Marxo. Octoismee (sarpyGeroe) merezo npokaraTb
NPABHADHO HEBO3MOKHO: €ro HENPaBHAbHOCTb NO AAHHE, KOpoGoBa-

©ur., 113;

.

M3

SAYCEHON

®nr. 112, ' Qur. 114,

TOCTh MEMIAeT MPaBHALHOMY NPOXOAY MOACCHI 4epe3 BaAbl, H OHO CBED-

ThIBaeTCA. —_—
Koappuumenr o6marur k¥ ars asyx nponyckos s npeoTACAOHHOH

OAOCe ¥ TPeX B OTAEAOYHBIX B cpejHeM 6yper ' ]

5 5 5
(1,047 d* (1,097 2
— = (/ = |/ 1,37 = 1,065,
4 . et

T. €. BecbMa Maanit. Bor nmo aToft npuumne meaezo 6victpo crhiHer BO

BpeMA omMChiBaeMCH NMPOKaTKH, H AAS ycnexa nocaegueli Heo6xoauMmo

03a60TuTbCA, yTOGH paGoTa B uepHOBHIX 60PO3aax GAIOMHHTa BeAach .
6Bl SHEPrHYHEe M TeMmnepaTypa KBaAPaTHOH 3arOTOBKH 6bira 6bl BO3- A J
MOXKHO Bbillle,

lpoxarra yroawos. Ha ¢ur. 111 gan npumep xarx6popkm yroakes 75 X 75 x 10.

O6patum supmanne na KOHCYDPYKUAUIO BarOB ZAA {IPOKATRH YrioBoro meiesa. Kop-
CTPyKUuA Baros (gur. 112A) souyckaer noamomHocsh KaTaTh GAHSKHME COpra YTAOBOFO
MEAC3A B OBHMX W TEX me BAAAX, MEHA BepiHME Baavl JTO HPaKTHUHO, BGO BepxXHBE
BaAbl BNPRG&PNBEIOTC’I CKODEE HUAHHX, -
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HegocrarxamMn roToBOro yrAonoro Heacsa MBAHIOTCA:

1) Baxkpyraeunmit «xpaii, nau sapesuna. Hegocrarox wemsierca c vemmeparypod
ZOAOAHas MPOKaTKa — 3apesuHa, ropavas —— HejOCTAYA,

Ecau yroaok yTamyThiii — npuGaBAsiorT meAesa B npesmaymeit 6oposge; He momo-
TaeT — KaTalT 4epes Gopo3Ay, YBeAMUMBadA STHM nyTem ymupeuMe (suepruunas paGora
yBeAWUHBaeT yIIHpeMHe).

EcAn nDoAyumAach sapesnHa, ee YHWurTomawoor, mosTaumsas yroa a (pur. 113);
cpeAHee BOAOKHO BBITATMBAETCA W YTATHBaeT Kpad.

Yrsirmpanue Bepummst yroaka (pur. 114) osuauaer, uro KpHirbR ,pabotatores”
.CAMIIKOM CHABHO, a BepmuHa caab60. Hago Wam ocaaburp paboTy Kpbirpes, WAR

L
Our. 115. ®ur. 116, ‘

AATh HeAeSa B BeplIMHE YrA2 M TEM BOCCTAHOBHTb HapyuIEHHOC DaBHOBECHe B Bhi-
TATHMBAHHA SACTEH MPOPBA.

2) OcrusaBse yroAkoB CONPOBOAZAeTCS BWTHGOM IOAOCH H PasBEpPTLIBAHMCM '

yraa (@ur. 115). Hago mnorocy smru6arn obparro, a yroaky gAamarn yroa > 90°
Buru6as yroaok, sacctpuBaiorT 2TOT yroA. Yroaok mago kararn s 95° u 100°, B sapu-
CHMOCTH OT AAMHDLI TOAOK.

[lpu npokaTxe mmamrayraoro meaesa (¢pur. 116), mpu nepasromepmoii pabote
KpnlabeB, OO KPHIAO MOxmET OKasarnes soamuermiM. Hajo gasath oaunaxosoe obmatne.

F'AABA VIL £

llpoxarka m xaambposxa Garok.

Nlpoxarka G6anok. Jlas o6bAcHEHHR CYIIHOCTH ABAEHHH, MPOHCXO-
AKX TIpH NPOKAaTKE, Mbl NPHPaBHHBAAK NPOKATHBIA CTaH K THAPABAH-
YyeckoMy npeccy ¢ Golikamu puanHzpuyeckoli gopmbl. Muo Buaean. gro
npH npeccopanun B GoMkax HuAHHApH4YecCKO# ¢QopMm B mpeccyeMoif
TIOAOCEe BO3HHKaeT BBITAAKHBAIOLIasA CHUAQ

Rzéptg%.

2

Orta cHAa BHITArMBaeT NpeccyeMni MarepuaA u3 6olxoB, a npu
1UpOKaTKe BBITATMBACT IOAOCY M3 BaAOB, T. €. OHa HANpaBAE€HAa B CTO-
POHY, NPOTHBONOAOXKHYIO MPOKATKE.

Ecau noaoca menoaemxna, a mpoxaTKka BejeTCs HaKaThIBAIOILHMCS
Ha HEe BaAKOM, YTO B CYIJHOCTH HE MEHAET AeAa, ¥O BdTa CuAa He
MacKHpyercs, a BbICTYNaeT OuY€Hb PeAbedHO. HanpﬂMeP, BO3DMEM 11O~
Aocky Tecta. [lpHomAnM gocky M cKaAky Myko# M HauHEM pacKaTbi-
BaTb Tecto. Mml yBuAWM, uTO mnOAOCKa TecTa HaKaTHiBalOIHMCH
BIAKOM CKAAKH HA4HET ABHCAaTLCA OT HEro, TaK CKasaTbh, Ha4HeT

Q0 «

OATHTBCS OT CKAAKM. IJTO NOUATHOE ABHAMEHHE MOAOCH! M3-HOA CKAAKH
€CTh PeSyAbTaT BbITaAKHBamomeit cuabl R,

To, uTO AeraeTcs ¢ MOAOCKOH TecTa y KYXapKH Ha JOCKe, TO xe
Aeaaercs u B npokatHoM crame. [loaoca gsmxeTcs BaraMu B CTOpOHY
HX ABMAeHHs, NOAOCA NPOKATHIBAETCH MemAy BaAKaMu. DTo ABHKEHHe
sugumoe. Ho, kpome aroro suanMoro asumenws, Mpu Npokatke HaGaw-
ZaeTcs elle MOMATHOE ABHXEHHE MOAOCH H3 BaAOB, KOTOPOE 3aMEAAAET
ABHMEHHE TMOAOCH €O CTOPOHbI 3ajauH.

Pas npoxaTeiBaeMast NOAOCa HMeeT NONATHOE ABHAEHHE, HANPABAEH-
HOE B CTOPOHY, NPOTHBONOAOXHYIO ABHKEHHIO NOBEPXHOCTH BaAOB, TO
ACHO, YTO O NPHAHIAHHH MOAOCH K UOBEPXHOCTH BAaAOB HE MOXeET
6uirb u peun. M gefticreureapro, pac-

KaTaTb TECTO MOXHO TOABKO IPH OGHAD- l

soM npunbire ero mykod. Kax roabko

TeCTO HAavHeT NPHAMNATD K CKaiKe —
PACKATKA €ro ASAETCA HEBOIMOXHOH ).

UTo nmoroca He NPHAHMNAET K BaAaM,
ACHO M3 cAezyiolllero 4Yeprexa (¢wur.
117): croAbuk maTepHaAa @d; NOABH-
raeTca B MNOAOXEHHM 66;, NPH ITOM
BRICOTa €ro AeAaeTCa MEHbIIE, a CAe-
AOBaTEAbHO, TOALIHHA €r0 ZOAMHRZ yBe-
AHUHBATBLCA N0 MEpE NPOABHIAHHA €ro
Brepea. YBeAnueH e Ke TOAUIHHL] CTOA-
6uKa BO3MOMXHO TOABKO IPH TOM YCAO- . B
BMH, NTO MeXJy MOAOCOR M MOBEPXHO- 0 ‘

CTh1O BAAKOB 6y A€T IPOHCXOAHTD CKOAD~

senme. Ecan He ONyCTRTD CKOAbXEHHS

B YacTH, yjareHHORt OT AHHHU 00y, TO l

HeAbss Ce6Y npeacTaBHTh MeXaHH3Ma
MPOKATKH.

Urak, mosesenne noaocH meresa,
npoKaTHiBAEMON B HAMHAPHYECKAX BAAKAX, TaKOBO: NMOAOCA MPHAHMNACT
K BaAaM Y3KOX AeHTOH OKOAO AMHHH JEHTPOB 00;; B ocraabHOH cBoelt
yacTH NOAOC3, He MNPHAHNAR K NOBEPXHOCTH BaAOB, NATHTCA W3 HHX
§1, MATACb, BHITATHBAGTCA 04 BAMSHHEM BbITArMBaromedl cuabl R.

O6parumca Tenepb K NpOKaTKe AByTaBpoBOl GaAkM H PacCMOTPHM
ce apumenne B pyube. lllefika 6arxum npokarbiBaeTCA MexAy ABYMA
IMAHHADHYECKAMH TOBEPXHOCTAMH C pagHycoMm I (¢ur. 118). Kpait
(AaHIa, BLIPE3AaHHOTO B HHAHEM BaAy, KATaeTCR NOBEPXHOCTDIO,

ol

&bur. 117. -

nuMmeromefi pajuyc Tropasio MeHbud, a HMEHHO paBeH (r— ~:—2~}.
{
Hakonen, Bepxuuil QparaHey 6aAkH KaTaeTCsAs C OAHOH CTOPOHBI MOBEPX-

r
HOCTBIO pajunyca (r-+ *ﬁ—), a ¢ Apyro# CTOPOHDBI (l‘--—~~:—2~).

1) Bro ue copcew Bepso, Beab muitarkuparoman cuaa He YHIYTOXKMAACH 6Bl M Zoxe
He yMeHbmmAsch 6n OT HpuAumanms. HesosMomHa npoxarka Mo Xpyrod mpHuuMue.
Buixoasuee TeCTO HaBEPTHIBAETCH HA CKAAKY M NMOAYUaercs TO, 4TO B MPOKATKS Hasnl-
RBRETCH ,OKOBOMY BaAa.
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Yraoeas ckopocTb BCeX TOYEK BaAOB OJHBAKOBA, HO AHMHeVHas
CKOPO.Tb MPOKATKH 3aBHCHT OT AMHEHHOR BeAHUHHBI PajMyCOB. |aKHM
o6pa3oM, eCAM AHHSHHas CKOPOCTb Ha HauaAbHOH ORPYXHOCTH BaAKOs
6yaer 100%, TO CrOpOCTD B ray6rne mumuero daanua 6yzer Menee
100"/,, cxopocts rpe6us Gyaer 6Goaee 100°/,, a cxopocTs Qparamns,
BbIPE3aHHOrO B BEpPXHEM BaAy, Cyaer menee 100Y/,. Hanpumep, arn
6aaku Bbicotorwd B 240 mm, npm aunametpe Baakos B 800 ma,
HOAYYHM HHAECAEAYIOUINE CKOPOCTH JBHKEHHS:

PYKHOCTH BaAHKOB fIpH pajgHyce
400 mm npupasuena 1000/,,
cropocTb MoBepxHocTeH, Ka-
TaloWMX Inefiky, NPH pajuyce
395,6 mm pasua 999/,
CKOPOCTb Kpasi HUKHErO QAaH~
Ua npu pagumyce °

_| :

(400 — 133 —349

. pasra 87%;

S CKOpOCTb rpebHA BEpXHEroc
o <l ¢aaHya Opu paguyce
o~
l (400 -+ 102) =451 s

pasna 1139/

CKOPOCTB YacTH KaAubpa Bepx-
Dur. 118. Hero QAaHUa, BbiPe3aHHOTO B BEPA-
HeM BaAy, NpH pazuyce

(400 — }92—% ) =349 m.m pasua 87%%,. -

Hrax, oams ® TOT xe npodHAb ABYTaBpoBOA GaAKH KaTaeTcs
B pyube, 4WaCTH KOTOPOTO HAYT <0 ckopoctaMs (Pur. 119): mefika —
99%,, wuxHEE @raney —87%), uwacTH EepxHero ¢Aarua C OZHOIi
croponsl — 879, a ¢ apyroit — 113%/,.

Oresnzno, uTO NpH TakHX rPOMajHbIX pasHHHaX B CKOPOCTSX pas-
AHYHBIX yacTel kaAnfGpa HEAb3A HU HAa CEKYHAY JAONYCTHTb NPEANOAO-
KEHHA, YTO HOBEPXHOCTb NPOKATbIBaeMOH GaAKH NPHAHNAET K MOBEPX-
HoCTH BaAroB. Ecam 6b1 270 cAyunAock, TO Gaaxa Opiaa 6w B TOT mC
MU pasopsaHa Ha uacTH, CAEJOBaTeAbHO, GCTaeTCs AODNYCTHTb, YTO
6aaxa NpHAKMAEeT K BaAaM TOAbKO cBoell mwefikod ¥ ABKHEETCH NO Ka-
An6py co ckopoctpid 99%; uro me racaercs (PAAHUEB, TO BHAHRH
Praney GaAkH B ,3aKpHITOH wYacTH KaAuGpa“ mnAeT mo Kaaubpy

€O CxOpOCThIO GaAKH, T. €. 99%, B TO BpeMA KOraa 4acTH raAuGpa
»

02

-

CKOPOCTb HO HauYaAbHOH OK-

uayr co ckopocrsMr ot 99% zo 87%, T. e. QAaHey HAeT cropee
csoero kaambpa M, Tak CkasaTb, NPOBOAAKHBaeTCA Garkolt uepes cmoit
KaAn6p. :

Bepxunit Qaauen 6arxu maer co cxopoctpio Bceld 6arku, T. e. 997,
no xaAu6py, rpebenn koToporo mzer co cxopocrsio or 997% a0 1137,
a 4acTb, MPUHaZAEXKallan BePXHEMY BaAy, €O CKOpocToio OT 99% zo
87 %, T.e. ,OTKPHITHA® (AraHey nonagaeT MexAy ABYyMs NOBEPXHOCTAMH,
TOTOHAOIIHMHE JAPYr APYra H ABHAYIUHMHCA OTHOCHTEABHO APYr Apyra
co ckopoctbio a0 26% (¢ur. 119).

IMomecTuBmucy MoicAeHHO Ha (Aadey G6Garkw B OTKPLITOH 4acTH
KaAn6pa, Mbl AeTeAm Gbl B BTOT KaAubp co ckopoctbio 99 o; B xaanGpe
MBl 6Bl BCTPETHAH NOBEPXHOCTb rpeCHA HHKHENO BAaAa, ABHAYILYIOCA CO
ckopoctbro 113%, 1. e. Ha
14% ckopee Hac, H MNOBEPX-
HOCTb BEpXHETO BaAa, JBHXEY-

=13 2

Ve b
wyloea co ckopocthio 877, % Jveroon
T. e. Tame Hac Ha 12%; B pe- vears 2:99%
syAbTaTe HaM Kasanoch 6wl L4 v 87%
YTO Mbl TONAAH. MEKAY ABYX
y A Dur. 119,

noBepxXHOCTEA NPOKATHBIX Ba~
AOB, JABHAYIIHX:# HaBCTpeuy '

apyr apyry co cxopoctbio 1412=26%. Mw ysmaum pzree, uro
STH 4B NMOBEPXHOCTH MPEACTaBASMIOT ABE WEKH KAWHA, UTO, ABHraschb
APYr X APYyry HaBCTpeuy, dTH JABE IIEKH KAMHA 3aXUMAOT Memay
coboit oTkpoiToift (pAaHel H AeraioT ero 6oiree TOHKHM.

Tenepp me o6parHM BHEMaHE Ha APYTyI0 CTOPOHY aeAa. Jsuxe-
HHe (AAHUEB GaAKH OTHOCHTEADHO MOBEPXHOCTH BAAOB HE MOAACKUT
HHKaKOMY COMHEHHIO: IOBEPXHOCTH BaAOB CKOAb3AT [0 NOBEPXHOCTH
6aAkM, a OTOMY BCAKas HEPOBHOCTb PY4Ybs AOAKHA OCTaBAATb CBOH
cAez Ha udBepXHOCTH GaAKH M JaBaTb UAPANWHbl UAY LITPUXH, CBAAE~
TEABCTBYIOWINE O ABMMEHWH 4uacTH kaanbpa no Gaaxe. Ecam paccy-
AZCHUA HAIIM BEPHbl, TO Mbl AOAXKHDI MATEMATHUECKHM NOYyTeM oOnpe-
ASAHTb BHA DTHX IITPHXOB, H GOPMA BhIYEPYEHHLIX dTHM NyTEM LITPHXOB
ZOAKHA COBNACTh C ACHCTBHTEABHO MOAYYAlOIIWMHCA HA NPAKTHKE
HITPpHXAMH. .

Mpeacrasum cebe (dur. 120), uro 6arxa AA npoxaThiBaeTca MEKAY
napoft BAAOB M HAET CO CKOPOCTbIO CpegHeil okpymHocTH Baaos. Bosp-
MEM Ha OKPyMHOCTH Kpas rpe6ua Touxy 0'. B asaemesr Bpemenn ona
npoiiger us Touku 0' B Toury 1. Ecan 6ni 6aaxa 6Obiaa HENOABHKHA,
10 Touka O' mavepTHAa 6n1 Ha 6arke Ayry 0' — 1 u rTouxa 0 mpunsara
6m noaroxenue touknm 1. Ho rax xak 6arka gBuHKeTCA CO CKOPOCTHIO
cpeaneit oxpymHocTH, To nytb Toukk 0' mo 6aaxe GyaeT mHOH, HMEHHO:
rouka 0’ okaxercs oT Touku 1 BAeBo Ha aremenr 1—1', papunil cko-
poctn GaAku B TOT Xe DAEMEHT BpeMeHH HAH paBHbIR gyre cpeanedt
oxpyxHOCTH, coorpercrBenso gyre 0'—1.

Koraa Ttouxa 0’ nepefizer no OKkpyXHOCTH BaAOB B TOUKYy 2,
nmo 6aake OHa mnOZHWMeTca Ao ‘Toukm 2. 3arem OHa nofzer
B Touky 3, 4, 5, 6/, 7' u 8. Tlepelian 3a AuHMIO LEHTPOB BaAOB Ra
apyryio cropony uepresa, Touxa 0’ ouepTHT Ha GaAke APYrywo noio-
BHHY KPHBOIi. '
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Ecam mpr BosbMeMm Touxy 07 Ha cpeamedi OKpPYMHOCTH BaAOB, To
MOAYYHM (OpMY KPHBOH, onHcanHOR el Ha Garke B BHAe KpHBON
07,17, 2", 3", 4" c COOTBETCTBEHHOK BETBbIO N0 APYTYI0 CTOPOHY AHRMY
BeHTPOB; B3AB, Hakomen, Touxy 0" Ha okpyxmocTn, Gauskoit ko amy

V7
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®ur. 120.

KaAnGpa, Mbl mOAY4HM Qopuy uapammnm 07, 17/, 277, 37/, 4" ¢ coor-
Be'rgrseaaoﬁ BETBbIO MO APYTYIO CTOPOHY ueprexa.

,. Ot kpusble cyTb uvacth nukaous (¢mr. 121); obwixHOBeHHMOA—
07172"3"4”, yarunennoit 07'1"'2"'3"'4" yz)opoqemi):)ﬁ 0'1'2'3'4'5'6'7'8".

@ur. 121,

Ha wuepreme (@ur. 120) crpeaxamu nokasamo HanpaBAGHHE, B KOEM
uepTATCs arH wmrpuxu. [lepeme Ase kpuBbie manpasaenm Hasaz, mo-
CAelHsst — Bnepes, -

Ecan Mbi BozbMem 6anky, PEABCH HAH Zpyrme Kakue - Au6O mnpo-
QuAA QacOHHOro MeAesa, TO Ha HHX Mbl BCeraa HaiijeM MITPHXH Bhlme-
ylxasauﬂoﬁ (OopMbI, OTKYZA cAelyeT, WTO 6aAka JAefiCTBHTEABHO ABH-
me’rﬁa B Ba%ax gax, KaK Mbl BTO yKa3aAd Bbille.

TakK, ob6paborka meraara BO A

AHAe ) ) dAranygax ,6aAKH COBEPIIEHHO Qa3-
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B sarpoiToM aauyie 6aaka HMAET CO CKOPOCThIO, Gamskoli x 100%;
ano pyubs — co ckopocrtbio 87 ' . [poncxoaut, 3HaunT, NpoBOAaK K-
paHue pAraHUa Kak O6bl 4Yepes HENOABHAHOE OYKO CO CKOPOCTDIO
B 12% rTax e, Kak B BOAOYMABHOM cTaHe: me#ka 6Garxkum Taper,
BOAOUYHT (pramey uepes 3axpurhifl xaaubp. Ilpu sroMm ramymas cmaza
NPHAOMEHa He - HR OFHOH AMEHH C CONPOTHBACHHEM BOAOYEHHS.
[ToAyuaeTcst mapa CHA, NAEYO KOTOPOH PaBHO .
poicoTe Qaasna. JTa napa CHA 'CTPEMHTCA :
ocaawTh, YMEHbIATD BHICOTY BAauya (pur. 122).

HazaguMca BONPOCOM: MOXHO AH MYCKaTh
B 3aKPBITYIO YaCTb Py4Ybsi OYEHb TOACTbIH (ra-
men? Quesnano, wer. Bo-nmeomnix, ycuaennoe
BOACuUEHHE uepe3 3uKpbIThH pydeit oueHb
6bICTpO €r0 PasoTPET — Bainl GmCTPO H3pa-
60TaloTCH; BO-BTOPBIX, MPH YCHAGHHOM BOAOYE-
HHH TSHYIIas CHA2 AOAKHA YBEAMHHTDCH, (Aa-
Hel HayHeT YTATHBaTbCA, H MaTEpHaA €ro,
00A EAHSHHEM DA€Ya [apnl CHA, CTaHET ycCH-
A€HHO TepexOauTb M3 (Aanla B mefiky Haaxy,
T. e. TNpousollgeT ABAGHHE, BCEMH CHAaMH
nsbGeraemoe B kaaubposke. Bce ycmams xaanGpoBmmukos BCersa Ha-
NpaBAEHBl Ha NMHTaHHE (QAAHUCB MATEPHAAOM meiixsy, ‘a He obGparHo.

[ToaTomy B 3aKxpbiTOM KaAuGpe yTOHAT: (AAHEY CUMTaeTcs He-
NpaKTHYHLIM; 4TO6bl yMEHDKTD IAOIAAb CeueHys (AAHLA B 3AKPBITOM'

@ur. 122

BEPXHHA BAN

2

Our. 123, Qur, 124.

RaAuGpe, KaAHGCOBILHKH YMEHbWIAOT BbicOTy (Aanua. [lpmraraemniid
pucyHox Hu306pamaeT (aaHel, ,OCaxHBaeMbi‘ B 3aKPBITOM pyube

. B Bhicuty (@ar. 123).

[Mpoxarka Qranya B OTKPWTOR 9acTH Karmbpa HAET COBEPIIEHHO
no apyroit cxeme, [lpexae Bcero obparnu BHHMaHHE Ha TO, YTO KAAHGP
/COCTaBAA€TCA W3 ABYX mosepxHoCTeli: 1) mout nAockoH MoBepXHOCTH
HUMHEro BaAa 4¢;(dur. 124) u 2) xonnueckoii nosepxnoctr &b, Bepx-
Hero BaAa. [lpoxaTniBaemas 6aaka, Tak CKasaTb, MPOPE3LIBAET CBOHMH
@AaHUAMH NPOKATHbIE Baibl. Kak BHAHO X3 NPHAOMEHHOro PHCYHKa
(pur. 125), xpalt BepxHero QAanya BCTpeuaeT BaAbl He B TOUYKe b,
a B Touxe 0;, MOSTOMY JAAS NOHHMaHHA MEXaHH3IMA MPOKaTKH (AaHUA
6aAkM upe3BbIYafilHO NOYYHTEABHO CAGAATb CEYEHHA BEPXHErO BaAa,
ouepuyenofl KpuBbIMM AuHuAME, B xapaxrepe sTux kpuBbIX He MomeT'
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SbiThb COMHEHHfl; KpHBble BTH — runep6oas, M60 KOHYC, nepecedeHHbIH
TIAOCKOCTLIO, NMapaAACAbHO! OCH, A3eT THrepGOAY.
Orcioza Mbl BUZHM, YTO QAaHel, BCTpeyas BaA, IONAAAET B NPOCTPaH~
CTBO, OrpaHAYeHHOe ¢ OJHOH cTopommt npaAmoll (ceuemme rpe6us),
‘ c Apyroit CTOPOHDI ~— BETBbIO THOEP-
6oamt (ceuenne koryca). Ilonagas
B BTy TECHHMHY, (AaHel ABHKeTCA
B Hefl CO CKOPOCTRLIO ABHACHHA 6aA-
KH, 1. . 99%; rpe6eHb BAET CO CKO-
pocrbio 113 % 1 yacTb RepxHero Bara
co ckopocTbio. 87 %; moAOxHB xe
CKOPOCTE BEPIHEro BaAa paBHOA
HYAlO, TIOAy4YHM, 4TO rpebeHb uger
co cxopocrsio 26%, a 6aaka co cxo-
pocreio 129/, Kax yxazano Ha Qmr.
126, Ulupuna tok mern, uepes
KOTOPYI0 INpOTackuBaeTcs (AaHel,
paBHa npu BxOZe 4; &1, T. €. TOA-
uHe (paaHUA MOA KOpHeM y meHxu
6aarxH, B CaMOM XKe TECHOM MecTe
OHa paBHa @b, T. e. ToAwuue Qpran-
" ma or kpas. Mrax, @aaneg mocry-
naet B passepcTyio NMacTb ITOro cy-
muBatomerocs kausa. Tloka kamm
AOCTaTOYHO IIHPOK, OAraHeW HAET
¢B060OAHO; HO KAMH JeAaeTcit Boe
yxe m yme. Toraa 6pictpo aApmmy-
IaAc! NOBEPXHOCTb rpebHa Hux-
HEro BaAa NOAXBATHIZAET (PAaHel GaAKM H, CKOAb3A MO HEM, NPOXKH-
MaeT ero 4epes ysKylo 4acTb KAWHA. YTOHEHHbIH (DAaHel, MHHYA ce-
ueHHe @b, BXOAMT B yWIHPAIOMYIOCA 4acThb KaAn6pa M MOKHAAET ero.

Dur. 125.

TPEBERL EBIKHETO BANR

V=26 a
7 ; 2

Dur. 126. Dur, 127.

A

Hrak, paGora orxkpmiToR? wacTH kaAu6pa 3aKAIOUACTCS B NPOXKH-
MAHHH TOACTOro (QAaBUa 4Yepes KAHHOBHAHYIO INeAb, OAHa CTOPOHa
KoTOpo#l — 6nlcTpo  ABMKYywMiica rpeGeHb HMEHero BaAa, apyras-——
KOHYCHas1 MOBEPXHOCTbp KaAHOpa, NpHHajAexaliasd BEPXHEMY BaAry.

THM CBOHCTBOM paGOTb! OTKPBITOH YacTH KainGpa KaauOpOBIIHMKH
fIOADSYIOTCS AASt YTOHeHHs ¢rarues,” B orkpmryio uactb karubGpa

96 .

3244107 OGHIKHOBEHHO (PAQHEl] MOTOALIE H MOBBLULIAIT 3a CUET ,,ymHpe-
HAA" OpPH NPOKAaTKE ,60KOBBIM AaBrenmem® (dar. 127),
Quesuano, dem Goabume KOHYCHOCTb I[IPOKAaThIBAEMOrO GQAaHUa ©

Ye&M MEHbIle AHAMETP NPOKATHHBIX BaAKOB, TEM YKAOH CTCHOR KAHHA,

yepes KOTOPBI NPOKUMAETCA (QAaHEY B OTKPHITON YaCTH pyubs, 60Abue.
Jasn otaerounoro pyubs Gaaox Ne 24 aror ykAOH B obiieM papen

197 (ceMp MuAAuMeTpoB Ha 186 .u.m pamusl KAMHA).
Teopus BuizasAumBanug haanmges Garox. Uro6u (araHel BLIZABAH 'axcs, curza P
soamua 6pirb Goapme fQ + fS (@ur. 128), no

P=0tg; 0=Pitgs; St/ PIEC =P/

——
14 oy

jo=1tP  ss=ppy/ 141
tga

Tlps se6oapmux yraax MOMHO NPHHATD

v

‘ . P
. Q:—.San'JrfS:zfQ:Z‘f{g_a-

AR f— kopduEUEHTA TPEHKRA METaAA@ O BAAKM —- MOKHO NPHHATH 3

npr 1400° — f=0,4

., T00°—~f=03.

T : . .

oraa. - p

PszQ.:Zthga ;

HAM
npn 1400° — > 39°

w 100°—a>> 31°%

B MeHpmue yranl meprezo He MOAGSET.

Wrax, cura P Bozbymaaer cuant Q u S, poismpatomue Tpenue. [lpn meGoanummx
yraax @ pacrer Q u S; npn ¢==0,'Q u S aeraorca pasHuMH GeCKOHEUHOCTH, H RO~
APOTHBACHME BLINOAHEHHIO (QAAHLEB GE3MEPHO YBEAH- -
wupaercs. B STHX cAyuanax QAaHUB BHIIOAHAIOTCHA me-
pEMEIEHHEM TecToOBGPAsHOTO MaTepuara ieresa IpU
BHICOKON TEMNepaType MOJ THAPOCTATHUECKHM JaBae«
amem. Hamayume nepememtaercss ¢ocopucroe me-
Aeso, xyme umucroe. C oroit TemAenyumed Gepercs
YyTATHBANHE HeAeBa, MAKCUMaAbHOE JAS BHCTOrO
MmeAcsa U MHHMMaAbHOE AAA (QocdopHcTOro

Taxkum o6pasoM, xaauGpoBra 6ar0K HOAB3YETCR
ASyMA UPHHLHAMH: ITOKa KeAe30 TECTO06pasHO B Hep-
BHX JABYX — TpPeX PYHYbSX, SanacaioT MaTepHaA AAA
AaHUEB, B OCTAABHBIX PYUbAX TAHYT wedky, ¢ Hell
YTATHBAIOT H QAAHUML.

MeTos karuGpOBKH: YMEHBINATh TOAUIWHY (AaMua
coofpasHo ero Bbicote, T.-e. (pur. 123)

0,, —1- an »
- —— = const.
en -1 en

Gar. 128, v

B nocaeamem xaamGpe BuTamia dAanyes 6oAee BHITHAEKM UIelKH, B pesyAbTaT
4ero AAS BBINOAHEHHst Heo6Xoaumo Gparp ofmarue: '

aAn pranga & = 1,15
» meiiku 3 =107,
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KaanGpoBra 6Garox mo cmocoby Hmxme-Cargmmcroro sasopa.
HUrax, M Buzean, uTo obpaborka (aannges 6aAKH B OTKpbITO# M 3a-
KPBITOH 4aCTH PYyuYbeB. OYeHb PABAMYHDI, a MOTOMY, €CAM HEeOGXOAMMO

. / CIIPOEKTHPOBATb  KAaAMGPOBKY
ARHHOTO NPOdHUAs 6aAOK, TO NO-
/ l CTYDAIOT TaK:
A.Oraerounmiipyueii.
1) Buiuepunpaior no xoroanomy
NPOQHAI0 TOPAYUHA NPOPHAD,
MPHHAMAsA B PacyeT pacuupe-
HMe meaesa oT TenaoTsl. O6b1-
KHOBEHHO JAfL 3TOrO0 JOCTa-
TOYHO YBEAMYHTb BCE pas-
Dur. 129. Mepni npopuas Ha 1%, (ao
. 1)50/ 0)- .

2) IMpoBorakuBanme Garxkm dGepes 3aKkpBIThiE YaCTH Pyubst 3ajep-
MUBaeT ABHAeHue e€. JTO TOPMOBAINEE YyCHAHME (AaHLEB NpeoAOAe-
BAaeTCsl MOBLULIEHHbIM, TAK CKAa3aTb, MMAPOCTATHYECKUM JAaBACHHEM Ma-
TépHara B micfike, B n36biTke NEpeMeIaeMOro B Hee NOBEPXHOCTAMH
\BAAOB BO BPEMA MPHOCTAHOBKH €€
B apmsenun (Qur. 129). Pesyavra-
TOM 3TOro ABAAETCH ,HakaT® meiku:
me#Ka BLIXOAUT H3 BaAOB TrOPasio
TOAILE, YeM PacCTOAHHE MemAy Ba-
Aamm, T.-e. 8>3 .. A noromy, aas
TOro wrofbi MOAYSHTD TOAILHHY
weHkH B Mepy, ee HajO NPOEKTH-

v poBaTh TOHbIle PasMepa O Ha BEAH-
YHHY HaRaTa.

|

23¢9

(hur, 131. Mur. 132,

Beanunna nakara onpezerena aas 6aroxk B Huxue-Carzunckom
sasoae B 0,75 mm, ‘

© 3) Pyubn npu npoxarke nctuparorcs. O6nikHOBEHHO AAS  QAaHNEB
aaioT gomyck B ToAmuHe +1/; mm 1). OueBuano, 94TO0 NPOEKTHPOBATD
BaAbl HYXHO ¢ 60A€e TOHKMME (AaHIAMU.

4) To xe mcranpaune yseanuusaer BbicoTy Garok. [lpm kaxaol no-
npaBke BaAOB BbICOTa 6aAKM JeAaeTcs Bce Goabme # 6Goabwe, u6o
KOHHYECKHe NMOBEPXHOCTH AETKO NMOUPABAAIOTCA YIAYOGACHHEM MPHEMKH
(qur. 130), BuyTpp Bara. Beprurarbubie me Bpeanl B Baabl He MoryT

1) TaxoBr mpeaeam AAS PEABCOB. Jm 6arok OHM o6mkHOBERnHo 6OAbme, BGO
norpe6HTEAb Ha STOT mMOpOK BHAMaHHA MG o6pamiaer.

98

6biTh NMONMPABAEHB HHaye, 4eM yBeAHYeHHMEM BbiCOTHl 6aaku. Tloaromy
€CAH XOTAT KaTaTb npsaMble 6aAkd, TO BaAbl NPOEKTHPYIOT HA HMU3MMi
AomycKaeMnli npeZeA BbiICOTH 6aAkm: ZOMyCK B BLICOTE 6GaAKH aearaercs
obmkHOBeRHO T+ 1.1, caegoBareAbno, npoeKTHPYIOT 6aaky ne 240 411,
a 239 mm B pacuere Ha-zarbHelimylo monpaBKy Ao 241 su. L

B mocaeznee Bpemsa npaubix _6aAo0k He KaTaioT; -a "KaTAOT Kocwe
6aAkd, AaBaR WM BLITYCKHOH YIOA M3.0TAEAQUHOrO pyubs. Takas xocas
GaAka YAOBRETBOPAET TpeGOBAHUAM KOHTPaKTa, 60O HMeeT Y3aKOHEH-
it gonyck (¢ur. 131) B Bmimmuny. [lonpasxka Baros npu Takoit Qopme
pYyubsl HAET NPEKPACHO, KPOME TOro, Takasd 6aAka XOPOIIO BHMITyCKaerTcs
BaraMu, H60 pyuell pasBep3aeTCs, YTO SHAUHTEABHO OOAeruaeT pa-
60Ty NPOBOAHMKOB (CM. HuAE). -

Briao 6m nmpaBuabHee KaTaTb GaAkM NpAMbIMM, HO Msrubarb mefiky
M 3aTeM NPONyCKATb WX uepe3 NPaBUAbHBIA cTan. Takme Gaakm aérko

\ —\

®nr, 133. ’ Gur. 134.

-

o o

.

cAeAaTb COBEPUIEHHO MPSMBIMH, HO 3TO CYHTAalOT OOGBIKHOBEHHO CAMI-
xom xaonotaneniM (@ur. 132). O6menpusatuil’ yxAoH ocHoBanuii KO-
chix 6aaok pasen 19/o mmpuub NOACINBBI. , c

[Npursie B pacuer BCe H3AOKEHEbIE YeThipe MYHKTA, BbHIYEPUHBAIOT
oraerounvift kaaubp uam pywes. Ou 6yzer COCTOATD M3 CACAYKMMX
tpex uvacrelt (¢pur. 133): -

1) me#ixn, koTOpas KaAMGPYETCS Kak MOAOCA XeAe3a, IMPHHA KO-
TOpOii paBHa ‘BhicOTe 6aAkM /{, a TOAWMHA — TOAWIHHE. wekixn b¢;

2) ABYX OTKPHITHIX (pAanueB 60, u

i 3) aByx saxkpbiTbix (AraHues (d.

BecbmMa wacTo KaAHGPOBLIMKH AeAAT GaAKy Ha TpPH 4HacTH HHAUe,
a HMEHHO: Ha ABa (AAHA H cepeuHy Mexay Humu (gur. 134), mo
Takoe AeA€HMe He 3acAyAHBaeT HHKaKOro TNoApamaBhs H He JacT
SICHOCTH MBICAAM KaAnOpoOBIIHKA. : i

QOcHoBHOf Te3HC KAAHOGPOBKH 6aAOK IAAGcCHT cAcaylomiee: X

NpaBUAbHOE BbhilOAHeHHe Kaan6pa 6aA0K BOSMOXRHO
TOAbBKO TOTJa, KOTZa MedKka H PAraBUb (o'rprx'ngﬁe u 3a-
KPbHITHE) MOAYYalOT OAHH KO®DOPHUHMEHT yMeHbMEHHUA
nAomajHu. . ,

Or sroro mnpMBUMna OTCTYNAIOT TOABKO B CTOPOHY YBEAHYEEH:
06pa6oTku (pAaBneB 3a cueT IlelKH, T.e. MERKY . paGO'r‘alo'r caabee
Ppranges, 1o geaaror, 4To6bl 06eCMEYHTb HAlOAHEHHEe (PAAHUEB H Npe-
OJOAETH TpeHWE, NPenATCTBYIOLlee dTOMY HANOAHEHHUIO.

TO KacaeTcs Koa(PuUuUEeHTOB O0GKATHA, TO OHH NOCTENEHHO BO3-
pacraoT or 1,1 aas oraerousoro pyubs Ao 1,4 Ara uepHoBOro, mpm-
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ueM NpH NPOEKTHPOBAHUA UEPHOBOTO PYYbA MPEMAE BCETO CHYHMTAIOTCA
¢ yrAOM 3axBara.

Camoe npoexrnposanuu HAET N0 cxeme TaGAMUb 17 6arox Ne' 24
Huxne-Caraunckoro 3asoza (¢ur. 135).

B nepso# crpoke muumeTcA HOMep xaau6pa: 1 mam oTaeAounbifi.

Maomass Qarasya (Bce YeTblpe pranya HMEIOT OAHY NAOLIAAD):

ab — BnicoTa OTKPLITOro (PAanua— 46,65 4.4,

b¢ — roamuna medtxn— 8,7 sm,

¢d — BpicOTa 3aKpbiTOoro (aanua — 46,65 .u.

! —roamMHA (AaHIa nOCepeaHnHe.

~ Maawey--rpanegus; TOAUUEA (AaHUA NOCEPEAHHE, YMHOXKEHHASA
Ha BBICOTY, AAET MAOWAaAp (AaHHA. ‘

H —pbicota 6aAkn B mHpHHA meiikn — 241 s,

\npoasnenenue u3 H una bc ecrb naowagp weiiky,
\

-~

3

4

&- ‘
|

—

£

@ur. 135,

CyMma weTnipex n i
Aogajeit QAAHUEB ¥ NMAOIAZM MmeEHKM paBH -
igaau Beero Kaambpa. haan pasHa A0

Hanucas nepsyio er
POKY, Mbl HauHHaeM npoe
J\O'!ll-;blﬁ T , POEKTHPOBATD TpeAOTAE-
onpoc 1-#. Koappuument pbiTaxku i
Ard @rasues u mefiku. Jas
¢prannes 6epem—1,12, gas meitxku — 1,05, [Mpaxraka nokasara, uro npu
zgt;;xmpq)?nenwax BaAbl CAy&aT JOANO H (BAaHUBM XOPOIIO ° Bbi-
rcs. Broiuncasem naowaam ¢ranpes: noAyuum 616 2
: MM
wediku — 2192 4%, gaa Beel 6aaxn — 4656 mmg. e

B »
onpoc 2-B. llupnna meitku A. Tak xax meitixa paccmatpuBaercs -

Hawm 3
24 (l: Huxue-Cargunckom 3aBdae) xax noaoca, TO H yUIHpeHHe
100 - ’

mefike 4aeTCA KaK NMOAOCE, T.e, umpuHa mefixn aeraercs 241, 239,
237, 234, 230 .#m u T. A, T. €. OHa ymWPAETCH Ha 2,3 45,6, u
12 mm; 3TEM YWHPEHHEM NOAB3YIOTCA JAAs OPBAAHAA karubpy BO3-
MOXHOr0 BblITyCKa. " .

. Oueruano, uto obpamas 6arky xaxamii pas Ha 180°, Mt TeMm ca-
MbIM CTAaBHM ,BBINYCK" B CTPOrYi0 3aBHCHMOCTb OT YIIHPEHAA meHKku
6aAKM, 1 BBHITYCK B A0 AASl KamZOro rpe6Hs paBeH yMIMPEHHIO Welky,
[Mosromy, Aeras HeGOAbmOE ylHpe- \
H@e, Mbl TEM CaMbiM CTECHiEM BLIIYCK ‘ |
(pur. 136). :

Memay TeM CTecHATb BbIIYCK He-
BbIr0AHO, H60: @) nomnpaexa BaAOB 3a-
Tpyansercs, b) cAyx6a npOBOAHHMKOB
ZeraeTca 6Goaee OTBETCTBEHHOH H
) pacTAruBaHue mefiky B CTOPOHH CO-
gpalaeT BBITAXKY mMmMeHka B AAMHY
#, CACAOBATEABHO, YMEHBINAET ,yTATH- -
panne® Qranues. IlosTomy cucremy ma-
AEHBKOFO YILHPEHHS ¥ MaAOro BbiyCKa
6pocaan. Xopomue KarH6pOBIMKE 6aAOK CHUHTZIOT HOpMOH Zabatb
yulpeuue B Kamaoi Gopoaxe §-—10 .um, ¥ Hx npHMEpY CAelyeT
nHoApaKaTD. s

Caerap 3To 3aMeuanue, CAEAYEM rabanue Ne 14. | _—

Jas pyupa 1l Boicora Garku AaHa 239 .mu, a CAeAOBATEADHO,
toAwguEa 0¢ = 9,25 mam. -

Bonpoc 3. Bricora ¢aranua ab ars xarmbpa l. (Draney ab
B OTAEAOUHOM py4be — (AaHE] OTKPHITbIH. Buaunt, prasey ab pysosa l
nocTynaeT B OTKObITHIA pyueit. B OTKpHITOM pyUbE NPOMCXOAUT yMEHB™
[ieHME TOAILMHB PyUbsi H HEKOTOPOE YBEAWUEHHE JAMHLL 3a CYET yWH-~
penns;, CAeACBRTEAbHO, (ranel ab pyuba Il momer 6bITH HEMHOrO
amxe Qaanya ab pyuns. Bricora ab s nepeoM cayuae — 46,65 4.4, creao-
paTeAbHO O Il €ro MOXHO NMPWHATD POBHO 46 mm.

Bonpoc 4-#. Ecan peicora ab =46 mm, TO KaKoBa TOAIL KRa?

ToAmuHa NOAYHAETCHA ACACHHEM: N

R

7

STRANNL RN NN I
R R

AL

)

Dar. 136.

616 :46 = 13,5 um.

- N

Bonpoc 5t Kaxosa Bhicora ¢rauya cd? Maaney cd B oraeaou-’
HoM pyube 3akpbiThifl: 4TO CAEAAETCA C (AARUCH, nocTynuBmeM B 3a-
xpmiThili pydei? MomeT AM OH yTOBHTHCR Her; o MOXeT GbITD TOABKO
,0CaZeH“, CAEZOBAaTEADHO, BBICOTA €r0 AOAXEA 6bitb GOAee BHICOTH
@Aanna (4 B OTACAOUHOM xaAubpe, T. €. ROAKHA 6nITh Goree 46,65 nm.
Hackoabko 6oAee? 3aech MBI BCTpEUAEM 3aMEUaTCAbRLI BMIHPUSM,
Aars Bcex 6aAOK H BCEX KaAu6GpPOB BHICOTAa OCAAKH

npuBHMMaeTrca B 7 mm. Touemy? Mbi e 3HaeM, HO TaK ZEAZIOT
KaAnGPOBIIHKH, WpyT Apyra He BHAaBIUNE. '

Tpxuumaem BbICOTY PAraHua cd

46,657 =54 mn,
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TABAHLA 17.

I a CAe4OBATEAbHO, €ro ToAmmHa Oyaer

: ]
o & & ,
[ 3]
§3s8 616:54 =11,5 s,
850 o v (o~ |99 [ vo |ox | an e '
a B RO |V | nN— [ h | o Fmn [on | © @
§.§‘é‘: o IR Lol Ll e ﬁc—} R | QO ,Qf?: § . T.e. TOHbIle OTAEAOUHOro (Aaanua cd. I s M
gEcE - o TaknaMm ©o6pa3oM, Mbl MOAydHAnm Bce pasmepdl 1l kaanOpa. Nim mo/-
=R ' meM ero MOCTPOHTb, E€CAH NPHMEM BMOHPHYECKOE [pPaBHAO, HTO /2
| ’ s Beex Kaambpos Gaakm Ne 24 ecrb .
. S - e BEAHUMHA MOCTOSHHAfA, Kak 3TO CKa3aHO
2 e q ~o | Moo | o + B Tabamge Ne 17, u passa 108 s
BE3 |88/88 |82 |35 32(2%1/138 58 8. (gur. 137). Beamunna ora B 108 mm
é $ e |88 TIR~ &Y & | B~ |34 (81 8 ONpejeAnsaCh Ipa@HUecKH, KOraa Mbhl
B3SAH OTAEAOYHYIO NPOEMKy H omnpeze-
e 8 £ T » AMAR TOMKYy mepeceueHHs AHHull, orpa-
¢ = | 2 < ~ pnunsalomnx daanen 6aakn Ne 24. Jra
™~ 1YY .
g3 18  3/%8 |8 |8 |8&8 |8 e Touka BCTpeunm Haxoaurea B 108
2l TEX | or mefiku 6aaku Ne 24.
- ' ) Sarem uM Hago 6yAeT AaTh BbINYCK-
£ Eﬂé g = 5 < = HBlE YTAbl, Kax 37O MOKa3aHO Ha (ur. 138.
S - @ — <t Ny =
~1 = a 4] . &
3 §
Bl B- = " o —_ 2 ;
Bl sg [ - g— 2 = P i
¥ g8 | & ik “ ]
o o e wvy ) |
§‘ éa 6‘ A ~ N -~ b ’____'i..-.—-" H
=T ﬁ__ :
e .
4 B - — L 108 —il
[ 88 3 “ )
B 8 E - g | = Q " | Qur. 137 . ar. 138.
3 2&s ||| @ |8 &8 8 |8 ¥ \ : . 137,
-4 S N , ' : -
g E g T T Dro BHAOMBMEHEeHHE KaiuGpOB OCHOBaHO Ha TOM, ¥TO BCE 'rpa"
o] £SE Y nMeumH, HMEIOIME DaBHbIE OCHOBAHMA M BBICOTHI, PaBHML BHE 3aBHUCH
S 3:55‘ S8 [grm lgw [ne | g - E *  MOCTH OT YKAOHAa HX CTEHOK. Paaka Ne 24 o _ '
S g3 Eg‘ ST |En i |81 /88188| 8 & BBIKATAAACH MO BTHM KaAn6paM NPEKPACHO. [~ ! :
) El*gé = - = ORI IR 8 @ B. PaspesnBaomue pyuabnu. B ze-: {
. Q . -
g g-: = g paTbil, cCynTan OT OTAEAOYHOrO, pyueit Mo ‘
] ks g crynaer GoaBaHKa W3 OGKKMHOrO CTaHa, {
g3 |y B ) E uMelollasi BYJA KBaApaTa HAM MPAMOYroAb- :
‘3% a & ORI E HUKa, HECKOAbKO yxe pyups. B xaambposre |
A 3o < L R4 " n R 3 3 - Humue-CargHHCKOro 3aB0Aa B ABATHIHA pyue# )
- A - 8 * oCTyrmaeT NpPSMOYTOAbHHK 185 X 180 mm, f
B4 . ) npopesbiBaeMblii  HaCTOAbKO ray6oko, 4To k ! B Y
E §%z 3 grefixa 6  AKM IOAydaeT TOAIIMHY BCETO i !
e OO O | ey | O x 35 mm 1) ((‘pur 139) . .
g B [ | NN | BN | 00 ; . . Qur. 139.
§°’= Tl B AR R L -t g8 8% |ER 1 8 ¥ [TocuoTpum, ¥TO AEAAETCH C METAAAOM
- ey —
g SEE - = ]~ | &- | & = B aTOM cayuae. PazzeAus NPAMOYTOAbEYIO 6 e coor-
S’ 3 GOABaHKYy Ha TPH paBHblE 9aCTH — CPEAHION M Ju;eM OKOB j eoor
e [SUS [N N ; BETCTBEHHO Ha TPH HYacTH pasjaernM H KaAHOP. bl YBHAHM,
o ’; = .
Q. U o . .
H 'g. e = = > > N = = f 1) Yroa saxsaTa B BTOM Caydae
< 3 - = - -
3 = > 18535 785 (1 cosa); a = 36°25'.
5 R 2 2 1
‘ 03
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obxaTtHe cpegHedi Tpern Oyaer ¥ ==2,6, Toraa xak oGmaTHe Kpail-
nux dacteit 6yaer X =1,15, caeaosareabno, ecAm 6m 6GoaBauxa F:’!
NpPOKaTKEe PacCAOHMAACh Ha TPH YaCTH, TO CPEAHAS YaCTh BRTH o
6m1 B 2,6 pasa, a GoxoBbie wacTH B 1,15 pasa. Fyhaey
Boasanka, oanako, ve paccAoumaach, uTO MOMET 6bLITh O6BLACHEHO
C TOUKM SPEHMs MCTeueHHA CAezylomum o6pasom. boasanka acTpeuhercs

NN

(#00) raaisgranviorssy. s
4 54 SRl i - A
e T L e P T AT e

Mnar. 140,

¢ paspesbiBAOWUM ee . f*peﬁxem B ]
Toukax @@y (pur. 140);

. ; GAaHLbE
zc-:apec;lg.xo'rca C AHOM KaAHGpa BHAYUTEADHO JaAbile, B TOUKAX l%,. 'Iga,
p:m“mgaa::,qs’:ro BpeMs korAa 6arka ABMmeTCH OT 44 Ao bd,, pent-

2CTH NOAEEPraloTCA JZaBAEHH
10, (Paan .
Aanﬁeumo He MOABEPraioTCA, IO, praun me mmeaouy
POTHB LEHTPaAbHBIX YacTe
s T BeTpamiey it Gaakw, B touKax @d;, MeTaAA mpuger
. llepemit mnvnyanc ero 6yszer Teun masaz no

—

T <‘\\\

1

. [
—~ % i {
i —a

=
<

@ur. 141,

Hanpasae :
o HHI0 cuAbt R (dur. 141), wo Tak xax GpraHys 'ram!'o HMIYABCA

Koraa npoduAb BHmEA u3 BaAOB, TO HaM BECbMA HE TPYAHO BOCCTa-
HOBUTb MCTEYEHHME METAAAA H3 meHKH BO (AaHbI.
BosbMeM fAs mpuamepa OMUCbIBAEMBbIA CAYHaf:

saroToBia — 185 X 180 = 33300 s42
IX xaam6p — 23302 mm?

x ==1,43.

[Mrowaab cpeaneit Tpern saroroexn 11100 mm* 3atimer B i:a;mﬁpe
naowthe 11100:1,43 = 7762 mm?. Samtpuxosas ee npUGAHSHTEADHO

N

|

Cur, 142, ®er. 143. ‘ Oxr, 144,

(qur. 142), Mt MOmeM XOHCTATHPOBATb BECbMA CHAbHOC YIMPEHHS
MeTaAAa cpeaMeil YaCTH M uMCTeYeHHE ero Bo. (QAaHbi. S

M3 onbiToB pasAaBAHBAaHMA LMAMEZPOB MEl NOMHUM, 4TO CHAR Pa3-
AaBAMBAaHWS SaBUCHT OT AWAMETDA LHAHHAPHKa, dem GoAbule AuameTp
UAAMHADAKA, TeM 6OAblie MYTb MCTEYEHHH, TeM 6oAbiie CKOPOCTD
Hctenenns, TeM 6oapme norpebHoe AaBAeHne. Orcloga scuo, uTO
ycTeuenne Bo (AaHUbl GyAeT TeM HOAHee, YeM KOpO4e MyTh HCTEueHnd,
. e. 9eM ocTpee paspestipatomee pe6po. Hanporus roro, wem Tynee
OHO, TEM AAMHHEE NyTb YHIMPEHHS H TeM Xyie HaNOAHRIOTCA QAanynt
B paspesbiBaeMoM kaAubpe.

Wumenep Iy nne npusoaur ABa mpuMepa KaAHGPOBKH 6arox: Go-
Ae€ CTapylo CHCTEMY, C TYMbIM PaspespiBAICIIMM  PYdbEM, M HOBYIO,
¢ ocTpmM paspesniBatoiguy rpeGueM. XapaxrepHo Ard TYNOro paspe-
3HBAIOMIEr0 Pyubs DOTEPsn BHICOTH GoABaHkm, TOfZa Kak TpH OCTPOM

Ha our. 143

. HE HMEKT, a MEeXAY HH
MH A M
y €TaAAOM WEHKM CyWeCTBYeT CUeNAeHue, paspespiBaHAM BBICOTA GaAKW.paBHA BHICOTE 3arOTOBKH.

TO Me

- ymn;i:-ﬁx NPHAETCA Teub . BO (DAAHUBI MO HATNPABACHHIO CHA 77

D Mewazx:m;;;gn l:'or'o, uyrobb! yAAMHsTbCS; npuTekarowuil Bo
eT B.HHX JAaBACEHE H 3acT -

same DAEON AP ey B HHX aBHT HMX BHTITH

CAH Y
o cTan;-mngﬁizie?; CeueHHe BaAOB MO AwHEM AA (¢pur. 140), 7o
OHATHO ~PQHCXOAAIEE NPH BTOM HCTEYenye.

104

u 144 Mo npUBOAMM H306pameHue BBIPE3KOB, KOTOPOE TNOATBEPIRAACT

NPaBHABHOCTb HAIIETO BLIBOAA.
HanoAuenue (QAaHLEs B MepBOM CAyuae COMPOBOMAAETCS 3IRAUH-

TeAbHBIM BHITATHBAHHEM 6GaAkHM MoJ BeCbMa CHABHLIM ZaBACHHEM. Ha-
nOAHenme (AAHIEB BO BTOPOM CAyd9ae [MPOH3OWAO TaK AErko, Hro
faAKa BRITAHYyAach OYEHD cAabo. s
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*3aech yMECTHO COOGIHUTL O HEKOTOPOM OGAEriCHHH B pa6ore pas-
pe3KM GOABaHKM MyTeM HCNOAb3OBAHMs ymmpenus. Tenepb B pexymem
xaAMGpe IPHHSTO BBIAABAKBATD PERYIMIMH rpe6GeHb; 3TO — TEHACHIHA He-
npaBuAbHas. Buiroguee 6oaBaHKy paspesaTb m YaCTH €€ DaszBHHYTD,
Ha WUTO HyXHO, KOKEYHO, MEHbIIE CHAbL. TaKyl0 TeHAEGHUHI0 M BCTpe-
uyaem mpnt B 2aBoge Ilum (Peine). Ilpsmoyroabnux (¢ur. 145) cnepsa
pemeTcsi TOABKO BEPXHHM BaAOM, MpPUUYEM 3a CHET BP=3aBIIETOCH
rpebus GOABaHKA YIMHPHAACD. B caeayiomem mnpoxoae 6oasanka Jno-
Bepuyta Ha 180° u npopesaHa C ApyroR CTOPOHH ONATH-TaKM 3a
cuer YMHPEHHT.

B kaau6poBke BaroB KOpbiTHOTO seaesa Hoeopoccufickoro samoza
5 1-M M 2-M 4epHOBBIX MPONYCKax BHAHO, YTO rAy6oxuil mpopes 6oa-
BauKH CAeAaH 3a cuer ee ymupenus. O6mas BbiTAXKa BO BTOpOM
nponycke pasHa Bcero 5% Ayuile Bcero 3TOT METOA NpUMERHTDH
Kk 6aAxaM caezyiomum obpasom (pur. 146). Oaso us npeumyigects
TakoR KaAMGPOBKM — STO COBEPIIEHHO. TOUHAA UEHTPUPOBKA GOABAaHKH
H, CAeJOBATEABHO, OAWHAKOBOE HANOAHEHME BCEX (PAaHUEB.

Hrak, Mb1 BHAMM, 4TO YaCTHHHOE JAaBAECHHE BaAOB B paspesbiBalo-
mux Kaiubpax Ha cpeamHiol0 HacTb GOABaHKM 3aTpPyAHAET Hemocpea-

Do VI

Dnr. 145. Mur. 146,

¢
CTBEHHOE HCTEYEHHME METaAla Ha3aj ¥ 3acTaBAseT ero.Te4yb BO (PAaBnbl.
Ho, xpome Toro, oHo 3acraBaser ero reub u Bneped, 06ycAoBAMBas
HEeKoTOopoe pasfyTHe MmeHKH. '

JeficTauTeAbHO, HaGAIOACHUA MOKA3LIBAIOT, 470, Kak 6bl KPemKo Mbi
HHM JepXaAM BaAbl, IIeiika paspeanBalOmero kaAuGpa BbIXOAMT Bcerza
TOAIE HOPMDI, (AAHUH e, BLINOAHMBIDME KaAHOp, GbiBalOT HuZe
geprexa. , :

S'r‘c‘) — pPesyAbTaT 3HAKOMOrO HaM ABACHHS ,ONEPEKEHAA” HAH ,YCKO-
peHns®, nmprYeM- Tak Kak (pAAHIb, He NOAyYas JaBACHMS, He JaloT
onepemeHus, TO ,onepexeHne“ B melike OKa3bIBAGTCA €€ YTOAme-
HHEM ¥ OTHOCHTEALHBIM YMeHbUIEHHEM BLICOTbI (AAHLEEB.

Hanpumep, na Boipeskax 6arok JpyxxkoBckoro szasoza (cM. Huxe)

. BHAHO, 9TO (AAHEl OTKPLITOH YACTH PaspesbiBAIOLIEr0 Pyubs BbINOAHEH
COBEPINEHHO.

[lo wepremy ou aoamen 6wvia 61 6pitb 0,981) X 45=42,14 .um,
HAa zeAe OH OkasbiBaeTcsa HemHoro Bolie 40 .4, T. e. Ha ABa MHAAM-
MeTpa (Aasel BhHIIEA HHEE, XOTA NpOKaTaH B Mepy. IJTO Aerko o6n-
SICHHTD TeM, 4TO meiika NOAyuMAa ,Hakat“. O6 oTQM ABACHHH MBI yxe
JLOBOPYAH Bhllle AAS OTAEAOYHOTO PYUbs, HO nm’% 0oHO He OniBaer

Tak PEe3KO BbipameHo, KaKk B YEPHOBHIX Pa3PEsbIBAIOLINX PYYbAX.

1
) 2%, cxumyro ma ycaaxy upm, ocTLIBaNuN.
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" KarmbGpoBxa Garox, OCHOBAHHAs HA METOAC BLIAABAMBAHEAN m‘m

miramuoBanns. Mtak, B paso6paHHOM cAydae Mbl BHAEAH, YTO jaBae-
HHe Ha melfiky 3aCTaBHAO METAAA K3 ek n0Teub BO (PAanubi, Gaa- |
rozaps ueMy (AaHIbBI OKA3aAHCb XOPOINO BHINOAHEHDIMH. Aro azaro
MAel0, YTO CYWHOCTb paGOThl NPOKATKM W COCTOMT B INTAMIOBAHMH.
JlaBsi kak MOKHO CHAbHeE Ha mefiky, Mbl MoxeM Kak 6yjro 6m Bu-
aasutb Qranupl. Ho aro coBepuienno nepepwoO. Vimeem, nanpumep,
xopomo mpoxaranuylo 6aixy Ne24 c meiixo#t — 8,7 Mm B OTZer0uUHOM
pyube; BbiCOTa (PAangep OyaeT, NMOAOMHM, uacarbsas — 46,65 mm.

Hammem Bepxmmit Bar M BbixaTaeM 6anky C wetixo#t Tonbwe 8,7 um,
cKamem, Ha 2 .im. Xopomo BHiIOAHEHHbie (AaHgbl ceHuac me ,yTa-
HeT®, M OHM OKamyTCA MAOXO Bbinoamenupmu. M 2To momsaTHO: HajasHs
AMIMHAX 2 MM Ha mediky GaAKM.B OTAEAOYHOM pYUbe, Mbl BRITATH-
paeM ee Ha )

f? L 2X100  oa

8,7

M3AMIIHMX [POTHE HOPMbI; BHITATMBAsACh Tax cama, OHa 2yTArHBaST"
3a co60ft M (raHubL. \ ,

Takum 06pasoM, KAaAs B OCHOBY KaAnGpOBKH HACIO BHIAABATD
(AaHLb AaBACHMeM Ha WeiKy, Mbl MHOTAA MOAyYaeM npexpacHbit pe-
ByABTAaT; MHOTAA e, HaNPOTHE, 4eM CHAbHee GyaeM AaBUTD Ha wmeliky,
TeM Xy:e BBINOAHATCH 'QAaHUEL

B maumem pacnopsmeRuH HMEETCS BEAHKOAEMHbIX NpuMep KaAHGPOBKE
6aroxk mramnoBaHuéM. KoAAeKlHMA, COCTOMT M3 AEBATA BhIPE3KOB NO™
caeaoBaTeabHbix pyaves 6arok Ne 18 Jpyxxosckoro saBoja, ykaswl-
BaloasA € OYEBHAHOA ACHOCTDIO NMPEAEABl, B KOHX MOKHO NOAbSOBATRCA
HITaMIOBaHHEM. ' :

Ha ¢ur. 147 nsobpamennt BblpeskH, B TaGAHIaX 18 u 19 cobpann
pasmepbi mabAonoB 1 Bbipesok. ¥la Hux caeayer, uTo NPH MpOKAaTKE
6arok BOSMORHO MSTb TMEPBHIX MPONYCKOB CAeAaTb 6e3 NoEopoTa Gaaka,
sagapast (pAaHel, KaTaHHLIA B 3aKPHITOM pyube, B sakpbiTBIfl Xe pY-
yeil maTb pas moxpsA. [lph 3TOM TOAWMHA (QAAHUEE, paBHAA B NEPBOM
nponycke (9-f kaanbp, cuHTan C OTAEAOYEOr0), 54 MM, yMEHbIIAETCH
B 5-M nponycke ¥ kaan6pe Ao 19,8 sm; mpicora =me yMEHbIIAETCA
rdrbko ¢ 51,5 ao 46 mm (na Boipeskax ¢ 49 20 42 mm), 9T0 AOAKHO
cuuTaTh BeAukorenHbIM pesyabratom. Opsaxo, Aaibne BTHM NyTEHM
xaAn6posmuk me momeA. Haummas ¢ 5ro mpomycka, OH 3agaer yme
OTKPbITHIE pydel B 3aKPBITHiE H o6parno no 061enpHHATOR cHCTEME.
Ouesuano, 4TO, NPOAOAKAA HUTTH M3 OTKPBITOFO PY4bs B OTKPHITHIA e,
OH puckoBaA 6bl MOTEPATb BHICOTY (PAAHUEE. ,

TNoarsepmaenuen TOro, YTO mTaMnosaxse Xyse obecnesusaer Bbl-
coTy (AaHpa, yeM 60KOBas NMPOKAaTKa, CAYMAT Te e MATH HEPBBIX MPO-
NyCKOB, B KOTOPHIX OTKPMITHIA pyueH MocTymaA B OTKPHITHIA MATb Pa3
HOAPAS. :

[Ipu nepsom mpomycke (9 kaanbp) Bbicora (iramya 6bira 41 am,
Toamuua 540 4. [Tocre maTH MOCAEAOBATEAbHHWX MPOMYCKOB B OT
xprlan%ﬁ yacTH pyubs BHICOTA yBeAmamAach #o 50 44 npu TOAWNHE
B 18,5 mu.
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Aylomero,

 Hrak, naTukpaTHOe mTaMmoBaBMe yMeHDBIIUAO BHICOTY saxpmfom
daanmga ¢ 49 20 42 .wm, Gokoras npokartka yseanunaa ¢ 41 x0 49 mm.
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[Tocae 5-ro mponycka (V xaiu6pa)OTKPHITLI GAAHE MMeA BHICOTY |

50 mae. Tlpotias 6-i nponyck (IV kaambp), B 3axpmTo uacru ka-
Anbpa OH yxopaunsaercsa a0 41 mm, t.e. cpasy Ba 9 mm. [Ilocrynas
3aTeM B OTKPBITYIO 9acTb KaAu6pa, OH YBEAHUHBAET CBOIO BBICOTY A0
42 mm, aTO6b 3aTEM B OTKPBITOH wactn JoATn A0 36 4. Ouennaro,
YTO MeTO/ HITAMAOBAHMA JAASM TOHKHX (pAGHUEB He
rozurcs. B asa nponycka norepano 9-4-6=15 uun
BBICOTHI (PAaHLA, 8 TOAIMEA y6aBAeHa y HUX BCCTO
(18,5—16,2) -+ (12,8 —11,4) = 3,7 #m. Hanporus
TOro, B ABYX OTKPBITHIX KaAHOpax BbHICOTA YBEAHYUH-
rach ¢ (42—41)+4-(37—36)=2 mm, TOAWMHA
ymenpmuaacs (16,2—12,8) -+ (11,4—10,4) = 4,4.
[MoueMy me mrTaMmoBaHue BACT YCHENIHO B 4€p-
HOBbIX 60p0o3j4ax M HeyCmemHo- B OTZEAQUHBIX?
J enu BhiCKazsaA NPEANOAOKEHHE, 4TO B’ JaHHOM
CAydae WrpaeT POAb YKAOH CTEHOK, YTO BbINOAHEHHE
HMITAMIOBKOS BO3MOXKHGC B TOM CAYyYae, €CAM YKAOH
creoxk Qaamues He Mempme 31—39°. IJrto coobpamenue NHOBTO-
paerca Tep6ypaowm (Harboord'om), o, nO HameMy MHEHHIO, An~
HieHO OCHOBaMHs. lloBceguenHas NpakTHKa HAc yb6empaer, 4TO TeKy-
yecTb METaAAZ TAaK BEAuKa, GTO BHIUIOAHAET HE TOABKO (DAAHUBI, HO
B camble TOHKHE 3ayCEHKH, He CTECHAACb HH-
kaxumu yxaonamu (cm. crp. 97).
HenpuroasoeTs MeToAa WTaMNOBaHHA AAA

Prritrrrt

Dur. 148.

quuamu. Ha darangor u mefiy 6arkm npous-
BOAUTCA AABACHHE, METAAA JAEAAETCH TEKYUHM
H OH MOXeT noreds B JABYX HANpPaBACHUAX
(qur. 148): .

d) MeTaAA meflkM TEYET BO (Aanen AMS
 HAMOAMEHHA €ro pacxoja Ha YAAWHEHue,

b) metaar (aanpa TeueT B mefiky AAd DO-
MOAHEHMS €€ PAacXOAa Ha YAAKHEHME.

Ot HanpaBAenus B3TOTO NOTOKa B TY HAH
APYTyiO CTOPOHY M 3aBHCHT BhICOTa (AraHUEB.

Kakue e mnpuumHb HanpaBAsIOT MOTOK
B Ty HAW HHYIO CTOPOHY?

PaccMOTpHM, YTO HCHBITHIBAET (PAAHEN HPX
CBOEM MPOABMACHHYM B BaAbl. 1aKk Kak CTEHKa
¢ranma xarubpa VI umeer yxrom 26°, TO
NpH NPOABMMEHMH CBOEM B BaAb (raseq

Dar. 149.

»

paspep3apinefics kak B BEPTHKAAbHOM, Tak H B TOPH3OHTAALHOM
Hanpasrenny (cM. Bbille o cBoficTBax 600032, OrpaHHYEHHBIX KOHH-
qeckumn mnoBepxuoctamu). [lpuuas ToAcThi#l Qranel B cBoit 3eB,
Goposga VII cubikaeT ero kak B BEPTHKAAPHOM, Tak H rOpH30H~
TaAbHOM HanpaBaeHuw (Qur. 149), mramnys H3 TOACTOro ¢araHud Ka-
aubpa VIII 6oree Touxmit rarey xarxbpa VIl. YUro aeraercs B 370
spema ¢ mefiko? Ecau ona suepruuno spaboraeTcs®, To B Hell METaAA
rome NOABEPHKEH AABACHHIO, M MCTEHUEHHEe MeTaAla B Hee He 6yaer

) 109

TOHKAX (PAaBUEeB Hajgo OGDACHHTb ABYMA mpu-

BCTPETHT HIMPOKO Pa3OMKHyTHilf 3en Goposanbl,

7
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MMETD MEecTa; eCAM xe oxa He paboTaeTcst, TO BOAHA METaAAa Haupa-
BWTCA B HEe M HAUHET BLITATHBATbL GaAKy 3a CUEeT METaAAd (PAAHLUEB.’

Taksm 06pasoM, mpouecc MITAaMIOBABMA CTABUTCA B 3aBMCHMOCTD
-oT nopsigka o6paGorku wactet 6aAkM BO BpEMCHH. .

Ecan Bca 6aaxa, M prasupl ® mefika, 6yaer npuHata 6GoposaoH
f0Aee MAH MEHEe OAHOBPEMEHHO, TO fpu yCHAeHHOR paGore melkn
6yAeT NPOMCXOAHTb HCTEYCHHE BO (QAAHIbL.

Hanporue T0oro, npH pasHOBPEMEHHOM 3aXBaTe BO3MOMNHO BbITSIH®
manne 6aAKkA 3a cueT (AaHUEB, compaxennoe ¢ Hx ycaaxod. Takum

06pa30M, B KaAK6pOBKe (QAaHUEB HrpaeT pOAb BPEMs 3aXBaTa, HAM
'Yyro TO Ke,—— YrOA 3EIBATI.

Dur. 150.

&

Ha ¢ur. 150 Buiuepyen aer 60po3zbl B MOMEHT 3axBara GaAkH,
npuded AMHAs 1—1 yxasbisaeT MoMeHT 3axBaTa IueiikM, MOMEHT :e
-saxBaTa (PAaHIEB ONPEAEAACTCA Tak:

Passepzanmne xaaubpa ecto =28 am (pur. 149), a=r (1—cosa),
TA€ O ecTb YroA 3aXBaTa BaAaMu (AaHIeB 6aAKH B Touke b

r=~R-—b O=400—32=368 um
28 =368 (1 —cosa)
cosa=1——~§6§§=0,9238
| a=22°30.

4 Butuneasn yram saxpata QaismileB nm meek B pasAHUHBX 60pO3Jax,
bl NOAYYHM HuRecAeayomyro Ta6auuy 20 yraos 3axBaTa U Cxemy
112

noctenendoro yronenus Qaanues (¢pur. 151), uaxotopo#t caeayer, uro
geM GAMAE NMOZBHraeTcA NPOKATKA K OTACACUHOMY PYublO, TEM HO3:xe
# mosme saxmaTpiBaerTcs meiika 6aaxu (x = 3°) (rab6a. 20). Hanporus
TOro, B UEPHOBBIX PyubAX M B3a 3axBaTOM (AZHUEB BCKOpPE CreayeT
saxsar meflkn (24° u 131/5).

Taxum o6pasoM, Boo6me roBops, Marepnar QaaHues Goree CKAO-
HEH Teub B miefiy, yem 06paTHO, H 3Ta CKAOHHOCTb BO3pacTaeT mno
Mepe MPOABHraHHA IPOKATKH K OTACAOYHOMY PYHbIO. Ortcioza aorxHO
NPH3HATD BMOAHE ECTECTBEHHBIM, YTO ¢raHpamM jgaeTca GOAbIIMA KOI(D-
UUHEHT 06xaTus, YeN meiKe, Kak 3To 1l
zeraercs B xaanb6poske Humue-Can- "
AHHCKOI'O 3aBOJAA.

B xaau6poske Jpymrosckoro sa-
BOAa, Kak BHZHO M3 TaGAHLbI KO-
(UIIMEHTOB, AABAEHHE Ha MIEAKY npe-
BOCXOAMT AAaBACHHE Ha (QARHUbI, KpOMeE
nocAegHux pyunes, GAnZe K OTAeAOU-
HOMy, rAe MPHMAOCH HA (QAaHUax
aAathb AaBAeHue Goabile, yeM Ha melky
(taba. 21).

Bosepamanch k BOmpoCy O Hampa-
BAGHHH MCTEUGHHA M3 WelKky BO QAra-
sHey mAm 06paTHO, Mbl AOAKHEB 0Gpa-
THTb BHHMaHHe Ha HHEecAejyiomiee
06cTOATEABCTBO: B YepHOBbIX 60p0o3zax
weilka KOPOTKasd ¥ TOACTad, B OTAEAOY-
umx—mmpoxas M Tonkas. Ms aroro
CONOCTaBAEHHs SICHO, 9YTO Ha HCTeye-
HHEe 0O HanpaBAGHHIO BO (AAHUM
MOXKHO pacCUHTHIBATL CBOGOZHO B uep-
HOBHIX 60OPO3Zax; UTO H&e KacaeTcA
60p03s OTAEAOHUHMBIX, TO Mbl 3HAEM,
4yTO YeM TOHbIIe KPYHOK, TeM 60Ab-
mero ycuAns TpebyeT OH AAA CBOEro
CMaTHA, ¥ PAaCCYHTHIBATbL HA yIMIMPEHHE
rouxkoit mMpokoR meiixm He npuxo-
autca. Bor B aTHX aByx o6cTosTEeADb- Onr. 151
CTBAaX, NOBHAUMOMY, H AEXKAT NPHYHHA
HeyAau# MeTOAA WITAMIOBaHWA B OTACAOYHHIX KaAHGpax mpu mpokaTke
6arok. KopoTko roBOps, 3TH NMpHuMHH TakoBh: 1) pasHOBpEMERHOCTD
pavara 06pa6oTkn GAraspes K MeHdKH |YBEAHUHBAETCA K OTAEAOW-
HHIM PYubsM; 2) nuTannme (AAHUEB 3a CueT YMHMPEHHA YMEHbINAeTCs
¢ YMEHDbIICHMEM TOAUMHDI ieHKH, T. e, no Mepe MPHOAMKEHHMN K OTAS-
AO4YHOR 6opo3ze.

JaBaenne Ba meiiky GoAbule JaBAeHMs Ha 3aKPHITYI0 4HacTb Ka-
An6pa, X BBICOTA 3aKPHITOro (AaHUa yMeHbINAETCA.

JaBaenne Ha OTKPHITYIO 9acTb KaruGpa MEHbIIe AABACHHSA Ha meHKy
¥ MeHbIle A3BAEHHs Ha 3aKPHITYIO HacTb KaAuGpa, HO Qarawel] TeM He
MeHee YBEAMMHMBAETCA B BbICOTY; KOrja xe AaBACHME [MOWTH paBHO
ZaBAEHHIO Ha wefiky, TO B OTKpmTOH uacTH kaaunbpa moOAyvyaeTcs rpo-
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TABAMLA 20.

Yroa saxsara gaamma | Yroa zazeara imeiku
Nopsagox aazsun 1— cosa ° 1 — cos @ °
5 5 0,45 nzhs
Hasllsl. ... .. ... I_EO_L—E 9 lum;g 2256
i
18 0,6 .
T —— o [ A 5
Hsifiso ... ... .. 1 100 =36 18 1 306 —45 3
13 | 1
— e e — e 3
HsIV eI, .. ..... 1 400 — 37 152207 | 1 200—35 4
‘ 23 o 35 ,
HB \f B IV ..... .. 1 —_— m::"i‘g— 20 1 - 400_ 3 6030
23 " 4
HI’VIBV . . 1"—2‘00*_—2—3— 20 1-—— 400—-8 80
N R N — |
32 P 6
28 8
I e ST 0()y/ P
HsVills VII. . . .. .. 1 30037 22°30 1 360 —13 12°
% 34 0 13 3930/
HaIXeVII . ...... Va5 | 2 (1= g5 | 1330

Bauson [lepabie 5 Gopoza paboTaioT INTaMNOB2HHEM, JaBACEUE PACHpEAeAdeTCa Tak:

AN

TABAKHUIA 21,

Hopsa

AOK 3aja%K

B 3aKPBHITOM Ka-

Kosg. ymenpmenns;
NAOIaAY B 3aKPbI-
Anbpe am

ToM Karubpe
Boicota ¢aanua

.

Koea. ysesbumenns
nAoLaxH meilx|
Kosg. ymesvmenus
NAOGIAAH B OTKPLI-
ToM KaauGp=

OTKPHTOM R&AHGPE

Baicora ¢aanya B
M

Hs IX 8 VIII

Ha VliI s VII . . .

Hs Vil s VI
Hs Vi V
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L )
L
L L T S S

3 49,0
7

91 43,0
1,30 42,0

Pt
N n
O N

43,6
450
49,0

»

Maznan 3apesusa. Korza ¢araney Ttomku#t, OTkpniThif KaanGp wuepe-
AyeTCAa C 3aKPbITBIM, M JAABACHHE H3 OTKPHITOrO B 3aKPbBITHYE gaerca
60AbITEE, YEM M3 3aKPBITOrO B OTKpmThIK (Taba. 22).

)

TABAHULA 22

Aasaenne ns
SAKPHITOrO
Xaau6pa
B OTKPHITHI

Javaenne ua
OTKPHITOrO
Kaau6pa
B B&KPMITDI

TMopaaok saxaun

HsVslV .. 1,18 1,40
Us IV 1. . 1,34 1,24
Halll o II. . 1,21 1,31
Hallsl. .. 1,07 1,12

Boinoanenre @ranieB IMTaMAOBARHEM 4O TEX HOP MAET XOpPOMO, NOKa TeMAepa-
paTypa QAaHleB paBRA TeMoepaType mefikn. B sTHX cAywanx mcreuenme Bo daammm
HACT YAOBACTBOPHTEADHO, U ,O0CAfKH" (Aasga He NPOMCIOAWT, HANPOTHB TOr0, HHOTAS
BHICOTA Qaanya ymeimuuBaeTcsd. Kax ToAbko TemmepaTypa Qasuyga Acraercs Huzme
TeMnepaTypol eikn Gar-

KA, TAK WUCTeueHHE HAmPA- .
BAIETCS B CTOPORY HaHM-
MEHBIIETO CONPOTUBACHHA,
¥ METaAA TeueT N3 (Paan-
[eB B WCHKY, NPOHCXOAHT
ocagKa QAaHUes.
Huorpa Ttemneparypa \

darapuesmx uvacreii Momer _ ‘ ~ :

6nTh JOCTATOMHO BeAuXa, _d—F Q. ) T
HO METAAA NPOCTO HE YCNe- wi - —f == ——

Baer AOCTHYb JO AHA Ka- [ MAILPHAN]

anbpa. TpebGopauue Goab- v Q
uero BHIOAHeHHs (AaBDa @ar. 152. Par. 133.

van  GbicTpoit  TexyueCTH
MeTaAla MOXHO BHIIOAHHTb TOADKO HOBHIICHHMIM JasA¢MHeM, a OOBBINEHHOE [a-
BAGHHE YReAKUMBACT TEKYUYECTh B CTOPORY YAAHHECHHA NOAGCH 1 QAaHel He 3aHOA-
useress. (DAsmen, TOAMHA KOTOPOTO paBHA TOAIRHHE 3aKPHITON wacTH KaamGpa, He
TEUET COBCEM. .
Koperp (prawya Temer TeM AywIle, ueM XOAOAKee Kpaif, BTUM W ONpaBAMBAcTC

dopma Pranges P, a He ¢ (Ppur. 152), n xarn6popmmuxs =aGOTATCA BAABUTD TOADKO
KOHUMK (AaHLA, KOPEHb Xe NOHJET yXe Acrve. '

" Xoxogmmit kpafi prampa sakynmopusaerT morccth Qaamga. Texymuii merara cnpec-
COBMBaeT TOABKO MaTepuaA (PAAHUA W CNOCOGCTBYET ¢ro NHNAYHBANRIO, Cam Xe 28 °
MemgaeT ocsoGogupmeeca Mecto (pur. 153).

[Tpn ynorpe6aerun amyraBpoBnix Garck mHOrza HaGAIZaeTcA MPEsBHMAAHO MATE-
PECHOE BACHNE, MOBTOPUBINCECH Ha MOMX rAasaX jgsaman: ¢ Gaaxamun 6. Huenpon-
cxoro sanoga B KaMencxom m ¢ 6aaxamu 6. [lerposckoro sasoga s Enaxuese. Ilpn
YKAake Garok Hajo GBIAO Yy HEXOTOPMX M3 HuX OTPYOGMTbL ¢ KOHDA BEPXHIO MOAO-
Bany. PaGora ®sTa 6bhlaa NOpydYeHa NOPOCTO CAeCapio C SyGHAOM, (gaecapb HaMe-
TAA AWEBIO 1O cepezmHe~ 62AKH M Hauza ee py6urs. KekoBo xe 6mao ero yam-
BAeHue, xorja Biepeau sy6maa mofexaira TpemuHa M ROAYUMBIIMECH u3 Gaakm zsa
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Tappa HAYAAW PABBEPTHIBATLCA H KCYTO samﬁGarb’en Ha Qaadely: HagpyGiemmag mnoce-
peaune Garra MOAYYHAa BHA BHA. [Tpn mareiiem ygape syGuaoM mo cpeamedt AMHHN
6aAKH TpeIMAA Gemaaa Bce ARABIIC M JAADIUIC, § TABPH! PRCXOAHAMCH BCE MApE M UIVPE.
Sxech Mbl HMEEM CAYHA, OAYySaeMHlit B NPOKATHOM W3JEAHH BCACACTBHE HEORUHEKO-
BOTO KoBPQUUMEHTA ObmaThs, XABACMOr0 KarMOPOBIGHKOM Ha Qrasust B mery

Ganox.
Uro6rs BHOARATD (PAAHIbI, KAANGPOBIZUKA YCHACHHO paboTaloT MX H_JAIOT OYeHb

MAAEHBKOE AaBACHMe Ha LIeiky, HE NOAYUAIOIIYIO TAKOro xe JAaBACHHA, Baaxa B mno-
CAEAHHMX PYUBSX WAET C OuCHb TOPHYHMH PAaHOAMHM W UOTTH Temuo# mieiiroit. Ecan
npH ocTyxHBaHMA Garxm mefika OCTHHeET paHbme (AGHOED, TO BOAOKHA ce OKAXYTCA
CmaTHMK, a BOAOKHa QAAHIIES, OCTHIBIIHX MOBME, OKARYTCA BHITAHYTHIMH. Teaeps no-
RATRO, UTO eCAH paccedb Taxyio Gaaxy mocpeaMme, TO OHa jaeT ABA HBIOTHYTHIX
B zyry Tampa, npuueM usrrG Gyzer Ha QAaHQHL

FAABA VIIL

OcobennocTa KAARGPOBKE PEABLCOB.

Paspasausamme (hraumeB H BuEY:AcERoe ymupeame. Ka-
AHGPOBKa PEAbCOB FOpa3fo Aerue KaAHGPOBKM 6arok, u6o Mbl HMeeM
BO3SMOXHOCTb [TOAB30BAaTbCA B 3TOH KaANGPOBKE ellle OAHMM METOAOM
yToHemHs (QAaHUeB, KaKHM He MOKEM MOAb30BaTbCA OpH  Gaikax,
a HMEHHO, 3a/aB PEAbC C TOACTHIM (AanueM B pe6poBniil xaau6p,
Mbl MOXEM pa3jaBATb B OAWH [POXOZ TOACTYIO MOAOWIBY B TOHKHM
_Qaasen, uto oueHb OGAervaet BbipaboTKY (QAraBua (pur. 154). TIlpu

\ STOM 3aCAY:KHBAET BHHMAaHHA HEOGHIKHOBEHHO
Goabmioe ymupenue (GAaHIa B BTHX CAydasnx,
socturatoygee ago 100°/; BeprHkarbHOTrO Za-
BACHHS.

Or1o HOBOE AAA HAC ABASHHE MOXeT GHITH
HA3BaHO ,,BbIHYMAEHHLIM ymHpeHuem®.

OHO COCTOMT B CAEAYIOIIEM: ZONYCTHM, 4TO
MOAB3YACh T€M COGCTOATEABCTBOM, UTO TOAOBKA
peAbCa yXe NOAOMIBHI, Mbl MOXKEM JaTb OYEHD
cuAbHOe oOfmaTHE KOHYHKOB (PAaHUEB €€, He

Onr. 134, AaBag MOYTH HHKakoro o6xatua Bceft mro-

gaau kaAu6pa. Uro npm sTOM mpousoiaer?
Tpno6pesmuii TekyuecTb METAAA, HOBUHYACh CHAe R, HMeeT CTpeMAe-
Hee Teub Hasaj NO HANPABACHHIO M3 BaAOB; HO OH COCTaBASET OJHO
JeAOe M CBF3aH cUenAeHueM CO Bcell Maccot NMPOKaTHIBa@MOro peAbca,
NOAY9AIOIIEro CaMoe HUYTOXHOE YAAWHeHHE B 3TOM KainGpe, mosromy
Teub HA3aj] OH{HEe MOMET H PACTEKAaeTCA B CTOPOHBI HACTOABKO MIM-
poKO, 4TO6H moMecTHACH ero obbeM. ['oBops kopoue, He HMes BO3-
MOXHOCTH YAAMHHTHCH, (bAAHEl yUIHPHETCA. .

»Boinyxaennmy ymupenuseM” npocTo o6BACHAIOTCS BeCbMa MHOTHE
3arazouHbIe SBACHHA NPOKATKH, HanpkMep, 3aycenkd. Mur BuaeAn, uro
HEPEAKO MOXHO BCTPETATb OUEHb AAMHHDIE 3ayCEHKH He TOAME Ae3BUA
NEePOUYHHHOrO HOXa. S3AeChb METAAA, NOMaBMHR B pa3spe3 BaAa, TOXE HE
MOMET YAAUHATLCA CTOABKO, CKOABKO TpebyeT ero KO3PPHUNEHT o6:xa-
Tas, n60 OH CBS3aH C MOAOCOH, W MOHEBOAE PACTEKaeTCsi B CTOPOHBL
npaKTH‘ICCKOC 3Hauyexue Buﬂymaeﬂnoe ynmpeime no.nyqae‘r apyu npo-
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CKTHPOBAHHH YEPHOBbIX PYYbER A HECHMMETPHUHBX NpoduAedl, na-
npumep, peanc. [lonumanue aToro serenms AaeT cpeaCTBa HabermyTn
BeCbMa HacThiX OMHGOK B KaAWGPOBKAX HECHMMETPHYHMX KaAH6pOB.

Tpanegonparsunie pyubm. llpocmarpusas A6yl KaruGporxy
pPeAbCOB, Mbl YBHAHM, YTO B KOHUe KOHLOB Kaaubposmuk B HeHl noa-
X0AHT K TpaneuonAaibHOit 6oposge (pur. 155), xoTopyo Hazo moay-

" 9HTb M3 NpsSMOYrOAbHHKA, KBajpara MAM poMGa ob6xuMHOH mapm Baa-

xoB. Becbma uacro, MOxHO CKasaTh, MOuTH BCEraa, BONPOC PelaeTcs
KaAHGPOBIIMKAMH O4YEHb MPOCTO: B TpaneuodAaAbHyio 60po3ay sazaercs
npAMOyroabras 6GoABaHKa, NpPHYEM ¢ mNpaBoH CTOPOHD INOAydYaeTcs
saycenuua f, ¢ AeBofl e CTOPOHbI DOAy4aeTcs HENOAHOTa kaaubpa /7,
Hpoucxoxmaenne 3Toro HeBbIMOAHEeHMs Karubpa
M 3ayCeHHUbl MOHATHBI HEAb3A Xe B CaMOM
ZeAe AaBHTb Ha OAHY NMOAOBHHY 60ABaHKM 60AD-
me, ueM Ha apyrywo. Ouesugno, noa Taxum
HepaBHOMEPHbIM JZaBAEHHEM MpaBasg CTOPOHA
6oaBankH GYAeT BBITACHBATbCA CKopee AeBoft,
H fIOAOCY M3OTHET, ¢ APYrod CTOpOHH, npa-
Basa cTOpOHa OGyaer ,yTATHBaTb" AeByl0, M
B AEBOM YTAY KaAHGpD He BbIMOAHHTCA.

Bce aro Tak mpocro o6vsacusercsa, wro, mno- ©ar. 135
BHAUMOMY, € 3aru6om nmoaocw, ¢ saycenuyeit f
H HENOAHOTOR Kaan6pa // NPUXOAMTCA TOABKO NOMHPATBCA M Kak-
HEGYAbL K HEM npHCNOCOGHTLCA.

Ha caMoM zeAe MOXHO MOAyUMTL B TpaneyoHAaAbHOM Kaanbpe no-
AOCYy NpsIMYIO, BHIIOAHEHHBI Yyroa / u orcyrcreug saycesunn f; nyxno
TOAbKO BCAOMHHTb O BbIHYAACHHOM
YWMpPEHUN H MM BOCNOAb30BATbCH.

‘Bosbmem ToT xe karubp ). 3aza-
A¥M B HEro mnpsAMOYFOAbHHK YXe ero.
JTOT NPAMOYI'OABBEK caM co60l0 ueH-
TpupyeTca B Goposae TakK, 4TO NpH-
XKEMaeTcs K OGOAbIOMY OCHOBaHHIO
TpaneuuH; CO CTOPOHH! A€ MEHbIIEero
OCHOBamHs ocTaercs cBoboawbili sasop
(qur. 156). Aepas cropora GoARaBKH
175120 pasutes xaaubpom A0
o—— 120 — 140 m.m, npasas— a0 100 4.e7; oTcioaa
CAeAyeT, YTO BLITAXRKA [pPaBsofi MOAO-
BHHbl MMeeT cTpeMaeHHe 0OOrEaTh

@ur. 156. BLITAKKY A€BOH [OAOBHHBI; HO TaK

Kak 06Ge TMOAOBHHHW COCTaBASIOT OAHO

1eAOe, TO [paBas MOAOBMHA OKAa3biBAETCA BbLIHYHACHHOH YWMPATLCA

3a cueT 3azopa /7 W aaeT mnoaocy 6e3s saycenxa J u 6e3 HEBBIIOA-
HEHHOTO YTAa.

Urobm zaTb cebe OmdeT — AelCTBHTEALHO AH YUWIKpPEHyE HNpaBoii
4acTH CNOCOGHO BOSMECTATb BMOAHE HEJOCTATOK YAAMHeHHS AeBoi
YacTH, BYXHO HalTH NOAOKEHHE BepTHKAABHOM AHHHH, paszeAstoiefi

175

.
.
/////

40

140

) Onucan caynait, umenmnli Mecro 8 Humne-Cargnuckom sanoge.
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naoigags aTofi Bhipesxk. OkaabiBaeTCA, MTO T4 AHHHA OCTAETCA Ha TOM
xe mecTe, rae GbhlAa PaBHOASAMILAA NMAOWAAM BLIPE3KH H3 3arOTOBKH.
Orcioga Mbl IOAy9aeM SICHOEH KOPOTKOE NPAaBHAO: €CAH, HAA OT
OTAEAOUHOrO pyubs, Mb AOXOAUM AO HECHMMETPHY
HOTO 49YepPHOBOro py4Ybs BHAa, H306pamxeHHOro HA
pur. 157, To mazo HafiTH AMHHIO, PABHOZEAAMYIO NHAO-
gaazbp 2TOro UPOQPHAAN PACCTOAHHUE A/2 n ecTp moao-
BEMHA MHAHPHHN, nocTtynaome# B kxaaunbp 6OABaHKH;
ecAH HepaBHOMepHasn 06paborka Mo BepTHKAAK mMpo-
AoAKaeTCA B CAeAYIOmIEM Kaau6Gpe, TO yMHpeHHE
vacrel mpoduas 6yaeT TaKoBO, WTO PaBHOAEAAIIASA
naomazet He CMECTHTCAH

Dror 3aXOH O HECMECTHMOCTH BLIUICYNOMAHYTOR AMHHH HAXOAHT
cebe yAUBHTEAbHOE MOATBEpAACHHE Ha npakTuke. B mamem pacnops-

\\l/‘\§ ™
(\ | i\ 7
k] ! i )
i i (‘
T {3 _——~_O§ % | 1685 ! i
E i - -7 65.5 !E
E : ‘ --ﬁﬁé—m_m}g 1- ‘ o
| | g i
11/} i \\_-‘——'/; 3 I II'E E
\ | / |
i+
I~ T | ‘7—-
\ \ (AR
N ! / h‘\ﬂ/
®ur. 157. O, 158.

MEHAH HMEIOTCS UEPTEMH KaAHGPOBOK AAA NPOKATKH PEABCOB H Bbl-
peskn us Goposg. Ozma us uepHoBbix 60pO3A MNOPasuAa TéM, 4TO
OHa 6bIAa OueHDb NMAOXO BminoAHeHa. K wefl GbIA HpUMEHEH 3aKOH MMO-
CTOAHCTBA MOAOMEHHS paBHOgeAsme#d mnaowazu, ¥ BOT 4ro 6mir0
nafizeHo.

Bripesok nocae nponycka B uepnoebix pyubsx (¢ur. 158 —I): paccros-
HHe Ha3BaHHONA AHHHH AO BLICOKOTO Kpas Bhipe3ka—66,5 su. Buipesok
NOCAe BTOPOro mpomycka B caeayloweit 6oposge (pur. 158 —I) — pac-
CTOSHME paBHOASAAmEl NAOIIaAN O BHICOKOro 60Ka npuemka — 66,5 n.40,
CA®AOBATEADHO, 3aKOH COXpaHEHHs [MOAOMEHHS PaBHOASAAEH mAo-
IIaAW HAIEA B BHIPE3KAX NOAHOE NMOATBEPMASHHE.
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_ cTBywleit AABACHHA HEAHErO BaAa O, AaeT cHay S,

Toraa Mbl CTaAnm uckatb ommbry karubposmxa. Kaaun6p I, ecan
6p1 OB ObBIA BHNOAHE BBINOAHSH, HMeA Obl PaBHOACAAIIYIO NAOLIAAW
B PAcCTOSAHHH OT BbICOKOro 60ka — 62 #.4, 1. e. Ha 4 m 6anme npeas
maymefi 6oposanl. Takoff karubp, xomeuno, Hesosmomen. Ecrecrsen-
HOE YWIHPEHHE MOZET AEAAaTb 3TO PAcCTOAHME GOABIINM, HO HE MEHy-
mus. Kaaubp oxasarcs chnpoekTHpoBaHHbIM He- ‘

NP2BHABHO H BBINOAHER 6bITb HE MOr. /

Boime Mmunt ykasaam Ha TO, 4TOo GOABaHKa,
sajaEHa®x B TpaneyonjaAbHbfi kaanbp, ,cama
coboit yenTpupyeTcs TaK, WHTO NPHMHMAETCA
K GOADIUIOMY OCHOBAaHMIO TPaNelUWH.

He Tpyano noxasars (¢ur. 159), 4ro rakas ygen-
TOHPOBKA €CTb CAEACTBHE TPaNelOHAAALHON
dopubl kaAubpa; uTO paBHOAEHCTBYIOUlEE AaBAe-
HHe BepxXHEro Baaa P, caarascp ¢ paBHOZeii-

NPHAKMAIOIYIO NOAOCY K GOADUIOMY OCHOBaHMIO
tpanenuu ¢ 6oapmoft cuaoi. [losTomy Tpanmeyo- a
HJAaAbHSIE KaAHOPBI MOZXHO JeAaTb ropasjio wHpe Our. 159.
IOAOCHI, NIOAOCA B Hel Haliger caMa cBoe MecToO.

[lpumaras xk GoAblIOMYy OCHOBaHWHMIO TPameUnH TMOAOCa B HacCTH,
CMeXMHOHR ¢ [IMPOKHM OCHOBAaHHEM TpameUuH, TOADKO YAAHHASTCHA
B HaCTH &€, CMEXHOH ¢ MEHbIUHM OCHOBAHHEM, VAAHHAETCA H BHI-
HyRAEHHO pacmHpseTcs. EcAu gAs BbHYmAEHHOro PaCIIMpERHA MeCTa
ZOCTAaTOYHO, TO PABHOAEAAUIAA MAOLIaZb NMPOPHAA OCTAaETCH, KaK Mbl

BHJAGAHM, HA CBOEM MECTE; NOBHHYACh €CTECTBEK-

HOMY 3aKOHY YIIHMPEHHs, OHa MOXEeT TOAbXO OTO-

ABHHYTbBCS OT IIMPOKOrO OCHOBAHHA Tpaneuud,

HO HHKOMM O06pasoM k Heit e npuGamsmrcs.

Jpyroe aero, ecan karubp Teces M JAd Bbi-

HYAAEHHOTO YHIMPEHMS HEeT Mecra. lorga mpo-
7  HcxozuT TakOe ABAEHHE: NOABEPMEHHBIH CHAb-

HOMY AaBAGHHIO B NPAaBGii HacTH KaanOpa meraia

[OTEYET BO BCE CTOPOHBI, KYARZ TOADKO MOMRET,

M ZacT 3aycemuny f, Kak CBHJAETEADHHLY MOBbI-

IIEHHOrO JaBAEHMS B 3TOH uacTH Kaaubpa

(pur. 160); raasmast xe mMacca MeTaAAa Hampa-

T l BUTCA B IDMPOKYIO 9acTb Kaaubpa H yCHAHT MCTe-

yeHHE €€ Haszaj, T. €. YBEAHYHT YAAHHEHHE Me-

Mar. 160. taana. [IluTaune aeBoft wacTu Kaaubpa

3a cueT nNpaeoiff cMEeCTHT AMHHID pas-

HoZeAaswedi mAOWAaAM B CTOPOHY WIHPOKOrO OCHOBAaHHA
TpamneyHn.

Taxum 06pazoM, NOAydYeHHe 3ayCEHHUbl M CMELIeHHe 3TOH AMHRE
CyTb ABa ABACHUA OAHOBPEMEHHDIX, X Mbl BCEra MOmeM [MPEACKasaTh
NOABAGHHE 3ayCEHHUB! K YKa3aTh, HAaCKOABKO HaZO ypeaaTb KaauGp,
yToSu1 ee H30GETHYTb; AYUIIE ME CAEAATD MOAOCY YXe B I[IpeAbIAYIIeM
nponycke, 9To6n H36ErHYTb 3ayCEHKH. )

Ha ¢ur. 161 npeacraBaeHbl 06BOAKK Tpex MOCACAOBATEADHBIX BbI-
PESKOB M3 HepHOBBHIX BaAOB Tanposoro xenesa 6. Kamencroro Jue-
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nPOBCKOTro 3aBoja. Ha ofenx TPANEUONAAADHDIX BLIPE3KAX SaMETHBLY

33yCEHKH, CACAOBAaTEAbHO, PAVHOACAMIINE TMAOIJAAM B BTHX BBIPE3KAxX
AoAxHbl GbHITH CMelIeHH B CTOPOHY WHMPOKOro OCHoBanusa. JeiicTeu-
TEABHO, PacCTOAHME STOH AMHHMH OT WHPOKOro ocHopamms: 1) B 60A-
Banke — 22,5 sa; 2) B 1-M TpanegouaarbuoM mnponycke — 21,5 s,
3) Bo 2-mM TpaneyougarbHoM nponycke — 18,5 .um.

Urobn u36ernyrh 3ayceHOK, MPOEKTHPOBAHHE HYMHO GBIAO BecTH
TaK: €CAM MEAATEAbHO MoAyuenue ouepramns npoduas I, To npoexr
npoguas Il wazo caerarn Tax, uTo6pt AMmHS, paBHOAEAsILAT MAOLAZM

bonsanun 14% propycx 2% noomyck
O®ur. 161,

ero, OTCTOAAA OT UIMPOKOTO OcHOBauWA He Ha 21,5 #m, a ma 18,5 vz,
mupHHy me GOABaHKHM czeaaTb Bcero 37 .um,

Ilpn TakoM MPOEKTHPOBaHMH MOMHO C YBEPEHHOCTBIO CKa3aTb, YTO
3ayceHKn He Gyzer.

Caeayer o6paTnTn BHHMaHHe, YTO Pa3 Mbl COXPAaHHAW MOAOHEHHe
paBHOAEAsMUEH nNAOIAAM, Yy Hac caMO-CO6OH NOAyYMAOCH MecTO aas
BBIHYAACHHOTO YIIHPEHHUA.

Upessniuaitno nHTEpecHDI!t MPHMEp TPaNeLOMAAALHOrO pyubs ¢ He-
BLIOAHEHHBIM YTAHYTHM INMPOKHM OCHOBaHHEM IPEACTABASET Ka-
AubpoBka Tpamsafiunix peabcoe 6. Juenposckoro saeojga.

[lepeuili wepnoBo# mnponyck 6bIA CHPOEKTHPOBaH, Kak MOKAa3aHO
Ha ¢ur. 162-1. Ilo saxony mocrosancrsa moromenns pasHogersmefl mao-
244 B XOPOMIO BHLINOAHEHHBIX KaAuGpax HILEM €€ K HaxOAWM B pac-
cToARuY 73 4142 OT UIMPOKOTO OCHOBAHHS; OTCIOAA CAEAyeT: GOABaHKA
AoAmHA GoiTh mupuHOR 73 X 2=146 .m.m, a MeTaAA ZOAKEH ymUpATbCS
Ha 220 —146 =74 mm, T. e. Ha !/; cBoe#t WHMPHHDL.

Ouesnano, xaAM6pPOBIIUK MOCTABHA METaAAy TpeGOBaHHA, HU C uem
He coofpasHbie, N BOT KaK METAAA M3 DTOTD IOAOMKCHHS BHIIEA: BO
BpeMs POKaTKH GOABAHKY B BTOT KAAHGP B3AAW, BEPOSTHO, OKOAO
175X 260 mm; nponyctuan nepBoit pas, NOAHSAM BEPXHHA BaA Ha
36 mu, noayanan 60ABaHKY pasMepOB, MOKA3AHHLIX Ha our. 162-1L.
Haxaru onsate ma 36 um u NOAYYHAN GOABaHKY, Y KOTOPOH dAaHey
Orasaacs Boicoto#t me 270 o1m, xak xOTea kaAmGpOBIIMK, a Bcerc
223 mm, . e. wa 47 .mm unme. Ero yranyao, mecMOTpR Ha mcTeuenue
METaAAa M3 npasoff NOAOBHHBI B AEBYIO, YTO BHAHO M3 NOAOKEHHS
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N

paBHoAeAsmel naomasn Goasauxu I[—82 .wm n Goapanxu HI—77 4,
CAEAOBATCADBHO, ABAGHHE OAHO H TO :e: AAET AU MaAOE OCHOBa-

- HHE SapEe3HHY HMAH YTACHBAETCA WIHPOKOE OCHOBAHHME — METAAA' Teyer

B WMPOKYIO YacTb TPaNeUHH, B DPABHOAEAANAA DAOINAAb NPHGAH:R2ETCS
K IIMPOKOMY OCHOBAHHIO.

Boxonce aaBAenme M pz23peaxa saaos. Mbl Buaean, 4TO ymenn-
IIEHHE TOALMHBI (AaHUEB ABYTaBPOBHIX GaAOK Aeaaercs ob6maTnem
MX B OTKPbITON uacTH KaAuGpoB GoxoBniM gasaenueM. JlaBaenwe ato
BECbMa 3HAYUTEADHO, H MOHATHE O HEM MOrYT JAaTb HHAECAeAyIOWue
HQpnl.

[Npumem Bhimuny ¢aanga B oTaerounoit 6oposae pasmo# 144 s,
paauyc Baros — pasuniii 400 .2, naowags @b, rae npouczoaUT yTO-
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Heune ¢Qaaupen GoxoebiM gasrenueM (¢ur. 163), 6yaer nmoaru pasHa
9eTBEPTH MAOIIAAH CETrMEeHTa, CTPEAKa KOTOPOro PaBHA

144 .. 72 5
,:_.=-,2.._=72.._m1e_0,1813.

INaomage Takoro cermenta 6yaer paeHa

© == 0,141 « R? =0,141 (400)? = 22 500 .17 :’—: 5600 st a2,

ITo onmiram Jlaaera, cOnpoOTHBAGHHE pa3zaBARBaHHIO CAUTKOB H3-
menserca B npezeaax or 4,3 zo 17,61 xt ma 1 mm?, conporusrenne
PasZaBANBAHHIO TOHKOro (QAaHUa AOAXKHO OniThb GOAbie, CKameM, OT S
a0 20 xt ma 1 .wm?, orTkyaa caeayeT, YTO CHAZ, PAsABUTAOIASA
BaAbl BAOAb OCH cTaHa, Gyzer pasHa or 30000 zo 100000 x:. He-
COMHEHHO, YTO TaKO€ TIpOMAajHOE AABAGHHE BAaAbl HMCHOBITHIBAKT MPH
60okoBOft npokaTke BCex mnpodureir ¢ darangamu. Ho upm npoxarke
CHMMETPHYHBIX GAAOK STH GOKOBhIE YCHAMA B3aMMHO YHHUTOMAIOTCH,
KaK pPaBHbie M B3aUMHO NPOTHBONOAORHDbIE; NPH NPOKATKE Xe HECHM-
NETPHYHBIX NPOQHACH, KaK peAbchl, 3T0 GOKOBOE AABACHHME BBICTY-
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naetr Bo Bcel cpoedt cune. Ha roaosxy peapca ueaban cmorpers,
KaXx Ha YacTHYHOIO °~ KOMIIEHCATOPa OTOr0 JABACHHR; HANMOAHEHME
FOAOBKH $aCTO BCTpEdaeT TPYAHOCTH, M HOA TFOAOBKOH 6biBaeT MaAo
' - meaesa. Bor npuuuma, no-
yeMy ee B cueT GparTp
HEAb3f, H HajO CYHTATLCA
cO BceM 60KOBHIM ZaBAeHHEM
Ha secn Qaamey. Jas yaep-
ManHs BAaAOB Ha MECTE HAaZO
2 ~— O6bA0 6Bl DOCTaBHTL JBa
6oata or 21/,” ao 3!/,”
AHAMETPOM M BaTAHYTb HX

TaK, 4robbi BO BpeMs mpo-

KaTKH OHH He ,CAaAn” H
OpeAyupejHAR  YTOALICHHE
drauna. Hanomuum, wro
upedeAn TOAUIMHB (PAAHIEB

no npuemke !/» MM yTHAR-
BHPYIOTCA AAA YBEAHYEHHSA

cPoKa cAysObi BaAOB, KOAe62HHE ke B TOAIIMHE (PAAHIEB NPH NPOKATKE
IITyKa 3a WTYKOR He zomyckaercs coceM. fcnoe aero, uro ,aepmarn”

Dur. 163.
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BaAn npM TakHX YCAOBHAX MOAYUIKAMH HCBO3MOMHO, H Ha MPAKTHRE

K&J\KSPOBIQHKH COBCEM HE CUYHTAIOTCHA ¢ CymieCTBOBaAHNEM YCTaHOBH-
TEABHbBIX EMHTOB M CTaHHH.
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Ayumne xarnGPOBIUMKH CMOTPAT Ha CTaH TaK, 4TO YCTRHOBHTEAD-
HBIX BHHTOB y CTaHHH HET, UTO BaAb ,XA#62l0T® B cTaHe, H HaxoOART
cpepacTBa ,AcpmaTb” BaAbl B HHX CaMMX, & He B CTaHHHaxX.

JAa Toro urofm npeaynpeiantb NPOAOABHOE CMEIIEHHE OJHOro
BaAA OTHOCHTEABHO APYroro, Ha KPasX BAAOB ChI3JaBHA AGAAETCA 3aMOX
H3 BepTHKaAbHbIX rpebueft (pur. 164). dror samok, 0AHako, GbICTPO pas-
pabGaTniBaeTcsl, ECAH TOABKO Ha HEro, AeHCTBHTEADHO, BO BPEMs NIPOKATKH
NPOKSBOAUAOCH AaBAaenue. [lpuunma sromy mnpocrad. Ckopocra Bpa-
IIEHHA PA3AMMHBIX TOYEK NO BbICOTE IpeOHA OTAHUAIOTCA MEXZy CO-
6050, a CACA0OBATEABHO, CONPHKACALO-
HIHECH MOBEPXHOCTH 3aMKa, CKOAb3A
apyr mo apyry, Gmcrpo HCTHpa-
iorcsa. JAs yMeHbIIGHHS MCTHPAHNA
rpeGHefi HX MaxyT CaAOM, HO DTO )
nAOXO momoraer. EcAM BepTRKaADb- . ) i
Hble rpeGHH pa3paGoTaAHCh, TO NO- \ B
MpaBHTh MX HEBO3MOXHO. Ilocae
KaxAofi mompaBku 3az0p B Hux 6y-
AT YBEAHUMBATLCH, H POAb MX, Kak
Mephl INpeJOXpPaHHTeAbHOR NPOTHB
NPOACABHOTO CMELIEHHA BaAOB, KOH-
4aerTcs. )

ST0 3acTaBHAO CMEHHTb mpsMble rpebun ma xoHuueckue (ur. 165).
Konnueckne rpeGum npum xamaofi ,nonpaske” BarOB, COeAUHEHHOR
¢ HEKOTOPHIM YMEHDUIEHHEM HX AHaMeTpa, NPEKPACHO MNOMPABASIOTCAH,
KaK BCAKas KOHUYeOKas NOBEPXHOCTs Ha BaAax, HO OHH o6AajaioOT 0A-
HHM BEeCbMa KPYNHbIM HEYAOGCTBOM, K PaCCMOTPEHHIO KOTOPOTO MbI
M OepexoHM.

Mo BHzeam, uTo cuaa P, gassmgas Ha BHHTH, B HECKOADKO pa3s
NPEBOCXOANT CHAY R, BBITATHBAIOWIYIO MOAOCY, CHAY, KOTOPas AOAKHA
6biTh NPEOJOAEHA BPAINAIOWAM MOMEHTOM MamMHb., BMecre c Tem
HanpsxmeHne P vacreit cTaHa mNOsABAsAETCA B HEM TOABKO BO BpPEMA
MPOMycKa HOAOC 9epe3 KaAHWGp; pas moroca BHMIAA H3 pydbs, Hanps-
menue vactefi crama nmagaer. Ilpu TpeGoBaHHM TOYHOCTH B TOAIMHE
MPOKAaTHIBAEMOr0 COPTA B 1/; /M yCTaHOBHTb BaAbl Ha TOMHYIO Mepy
HeBosmMoxro. Kak 661 xopomo Hu 6niA cO6par crTam, Kak 6Bl Mbl HH
CTapaAHCh 3aTAHYTb FOAOBHBIE BHATH, B MOMEHT INPOKaTKH BepXHui
BaA OTOHAET OT HHAHEro, M TOAUIMHA NMOAOCH Bcerja OGyaer G6Goabiue
BBICOTH PY4Ybs, B KOTOPOM 3Ta NMOAOCa BbikaTana. CTaH NPpYyZRUHHT
noa BAMAHMEM HampsxeHus P, ¥ BepxXHUH Baa ,OTXOZUT OT HHKHErO
Ha Beanduny oT 1 g0 3 ..

Hens6exnoctp aToro BepTHKaAbHOrO NEPEMEIIEHHS BaAa Taxk Be-
AHK2, 9TO KaAHGPOBIIMKM CUMTAIOT BPEJHDIM 3aTHMKY TIOAOBHBIX BHH-
0B, GAaroZaps KOTOPOH HArpeBaloTCs M MOPTATCA WefikM BaAOB H H3-
namupalorcs rpe6un. Hopmarvno Baawt aepmarca ma crame ,caa6o”,
U NPH KAXAOM NPONYCKE BaAbl ,,IpyRHHAT® Ha HEAbIX 2— 3 414.

IToabem Bepxuero sara Ha 3 .4 npu yxaone rpebuelt ma !/; A0
'/3 BLIBOAMT HX M3 3alCNACHHA JAPYr C APYrOM, H MemAy HX KOHHYe-
CKAMY MOBEPXHOCTAMM oOcTaeTca 3asop or 3 X1/;=06 zo0 1 mm.
Hrax, 8 pesyabrare KOHMuECKHe rpeGHH He Aal0T BOBMOAHOCTH Aep-
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marb BaAbl MAOTHO APYr OTHOCHTeAbHO Apyra. Karas peanc B 10 .a0ar
TOAWMHON mefikH, Mbl ZOAKHB CO6paTb CTaH Tak, YTOGHI NPO30P AASR
wekixy G6bia 8 M4, m ecau B BTO Bpems KOHMueckHe rpeGum Gy-
AYT MAOTHO NPHAATHI APYT K APYrY, TO BO BpeMs NPONyCKa OHH OT-
AEAITCA APYT OT Apyra B BEPTHKAADHOM HATPABACHMH HAa 2 MM ki
B rOPH30HTaAbHOM nanpaBAenuH Ba 0,4 s (pur. 166 u 167).

[lpu npoxatke B BaArax, TOYHO HPHTOUECHHBIX APYr K APYrY, (Aan-
LeBOro CopTa, B POAE PEABCOB, TaBPOB H T. II., K NPH HAAHMYHOCTH 6O-
KOBOrO A3BACHHSA, TOPH3OHTAADHDIE 3a30Pbl CYMMUPYIOTCA, BEpPXHMT
BaA OTOHAET OT HMAHEro, M (AaHU BbHIKATAETCA TOALlE HOPMBI Ha
0,4 mm. Opnako, ecan 6bi BepxXHMH BaA NOKEAAA CMECTHTBHCA eme
AaAee BAEBO, OH BCTPETHA 6Bl HenpeoAOAHMOe NPENATCTBHE CO CTOPORbL
GokoBunix rpameit rpe6ueit, ynepmuxcs yme apyr B Apyra,
CACAOBAaTEADHO, KOHHWYEeCKHE TrpeGHH JaIOT CTporo
OrPAaHHYCHHYIO BOSMOKAHOCTb 6OKOBOro nepeMeneHus.

ITOI0 OrpaHHYEHHOCTHIO NEPEMEIEHHS BOCIOAD3OBANKCH KaAn6pos-
wuku Humue-Carzunckoro sasoza gas ywmuromenns NPOAOADHBIM me-~

@ur. 166. Qur. 167,

‘
pemqueu;ti& BaAOB, HE npnﬁeraﬂ R YCTAaHOBHTEADHbBIM BHHTAM CTAaHHN;

9Ta CHCTEMA 3aCAYAHBAET CaMOrO CEPLESHOrO BHHMAHHA; OHA NOKOHTCS
Ha CACAYIOIIMX COOOpameHusax: °

1) Koraa Bepxunft Baa mpu mponmycke NOACCH HPHNOAHAMAETCH
MaKCHMyM Ha 3 /¢, a 3aTeM, NOA BAHSHHEM GOKOBOI'O AABACHHA WAL
pacnopa (PARHLEB, NOABHHETCS BIIPABO MAM BAEBO W YNPETCA B COOT-
BETCTBYIOIIYI0 KOHHYECKYIO NOBEPXHOCTbH APYroro Baad, TO, KOHEYHO,
HEAATEADHO, 9TO6B yNnOopHas nAOWaAb 6blaa IO BO3MOXKHOCTH GOAbuie.
/lse KOHMuECKHE NOBEPXHOCTH MOFYT YUHPATHCH APYL B APYra TOABLKO MO
AHHHM KacCaHHs, a TAK KaK PAacNOPHOE YCHAHE BEAHKO, TO XEAATEABHO,
4yTo6nl ®Ta AMHHA KacaHMs €blAa MO BOSMOXHOCTH JAAHHHEE, H BCE
rpeGEH KocHyAucb 6bl Zpyr apyra ozHoepemenso. Heo6xogumoe ycao-
BHE ZASl BTOrO, 4TOOGDI YKAOHB! BCeX Fpe6ueft 6nau 6bi O4HHAKOBDI.
B Humueit Canae yxaon rpe6uet peraercs pasmmm 0,3; B apyrux
saBojax ero zerawTt 0,2, caezoBaTeAbHO, NPH NMOAbEME BEPXHETO BaAz
BO3MOXKHO ropuscHTaAbroe nepemenyenne ero 8 H. Carge ua 0,9 mm,
B apyrex saeoaax — 0,6 s,

2) Karas peancer Tak me, kak 6aAkw, T. €. yepeays 3aKPHITHIA Pran-
UeBbI KaAHGP C OTKPBLITHIM, Mbi NOAYYHM I'OPHBOHTAADHOE TepeMelle-
HHE BEpPXHEro BaAa AAS AeBOH 4acTH (qmr. 168) snpaso ma 0,5 .,
K AArs npasoft wactu — BaeBo Ha 0,5 .., caepoBateabno, B 06oMx

124 ‘

CAydasX (AAHb B OTKPHITHIX PYdbAX BHHAYT TOAWe HOpMbI Ha 0,5 2.4,
¥. e. ux Baao Tountp Ha 0,5 #m Tompme (pur. 169). BuiTouus sce
oTkpbiThie ¢ranun wa 0,5 4L# TOHbmE HOPMBI K JaB AOCTaTOUHYIO
OMOPHYIO MAOaAb B rpebHsAX, Mbi MOKeM 6biTh COBEPUWIEHHO CHOKOH-

.HBIMH 32 TOAINMHY (PAAHUEB; PACNOpP, HCHbLITDIEAEMbIA BaraMyu MpH MPo-

xaTke (PAAHUEB, OTKPBHITOH “acTi KaAn6pa, GyAeT NPUHAT KOHHICCKHUMH
rpe6HAMH BaAOB, H ,AepXKATH BaAbl YCTaHOBUTEADHBIMUX BHHTAMH He
6yaeT Hukakoit mago6rocTH. Baan Moryr Aexarb B cranuMHax cosep-
HIeHHO CBOGOJHO TOABKO YAESpAKHBaeMble YCTAHOBHTEADHBIMH BHTaMH
Ha mecre, HO He 3atanyrtole umu. B Humue#t Carze rouar me Bce
orxphiThie kaAnGppi Tonpue Ha 0,5 4, a wepes oamm; Aeralor Tak:
nepBbift HAH OTAEAOUHHIA TOWAaT B HOpMy, BTOpoft Tovar Ha 1 s
ToHbIE, TPeTHA — B HOpMy, naThili—mua 1.4 rtomvme. [lopagox 06-
rouku peabcosnix Baros 8 H. Carze nmpuusaT Takos: Bce OTACAOUHBIE
MPOKaTHBIE BaAB KOHYAIOTCK MOACKAMH OAHHAKOBOrO AMAMeETpa, pas-
woro auametpy saros munyc 3 s (pur. 170). Taknm o6pazom, mexay
MOACKAMH NOAYYaeTCA 3a30p B 3 .M. YCTaHaBAMBAs BaAbl, HX KAQZYT

—

Muar. 168. Dar. 169.

Apyr Ha ApYyra, H B MHTEPBaAAX MeXJy NPONyCKAMH BaA KaTHTCA MO
BaAy Ha DTHX MONACKax. Bo spems nponycka BepxHRil BaA NOZHMMAETCSH
ua 3 .m u nponyckaer yeped 60po3ay peAbc HAH APYrylo MOAOCY,
OCAe YETO ONATb AOKHTCA Ha NOSACKH HUmHero Bara. Ilosckn ZOAZHDI
6bITh CACAAHBl TOYHO OAHOIO AMaMerpa, BO usbexanue HepaBHOMEp-
HOCTH XOJAa BAAOB. 3a30p MemAy BepxoM H auoM GyToB geraercs
Goree 3 JAt, OOBIKHOBEHHO OKOAO 5 MAf, ueM NPEAYNpEMAASTCH CO-
NPHKOCHOBEHHE OKPYHHOCTEH pasHbIX AUAMETPOB.

[lo caeaamnoMy KaAHGPOBILIMKOM 4YEPTEXY TOYHO BHITAYHBACTCA
HUXHMH BaA. 3aTeM B TOKapHBIH CTaHOK BCTaBAAETCH Bepxuuit Baa,
HIKMHR ®e kAazercs Haj HHMM M BepXHMH NPHTRaYHBAaeTCA K HAX-
HEMYy MAH CIapHBAETCA C HUM. [Moscox Bepxnero Bara JAeAaeTcA
paBHBIM AHaMeTpy MNOACKA HHAHErO Baia MAKC yaBoeHHBIt 3a30p,
T. e. 6 M4, n BepxXHHR BaA MPHTAYABAETCA K HUKHEMY Tak, 4T06M B GO~
pO34bI CONMPHKACAIOWMXCA BAAOB TOYHO BXOAWAH 6bl wabaoun 60po3A.

Orkpuroie Qaanpnt 2-# u 4-fi Goposa (ur- 170) rouarcs Ha
0,9 .#m TOHDIIE HOPMDI. Kounueckne nosepxuoctd rpebuedt a0azmnbl
CONPHUKACATbCA COBEPUIEHHO MAOTHO. Koraa Bsarm mnpueATBI B TakoM
OAOKEHHH, MOACOK BEPXHEro BaAa H OAHY CTOPOHY KOHH4YECKOR mo-
BEPXHOCTH FPAaHH CTAYMBAIOT HACTOABKO, YTO, KOTA3 MOACOK BEPXHETO
BaAa CAEAAETCA PABHOTO AMAMETPa C HHXHMM H HuxeMl Baa cny-
CTHTCA Ha Bepxunii, BCe KOHMYECKHE MNOBEPXHOCTH TrpebHER AOAXHDI
KOCHYTbCA ADYT Zpyra. [Moauss sarem Bepxumuit BaA Ha 3 MM, xak OH
NOAMMMAETCA BO BPEMA NPOKATKH, MOAYYHM K BO3MOXHOCTb mepe-

125



AcpHYTb BepxHuii BaA BAeBO Ha 0,9 4 u no-
AY4HM OTKPBITYI0O dHacTb (AaHUa KaauGpa
NeNe 2 u 4 nopmanbmoft TOAmMADI

Onepaymio crauupanus Ha Mepy nosckos
BEPXHEr0 BaA2 u OZHOOOKOTO cpesniBaHus
rpe6reli sepxnero sara B H. Cange masm-
BalOT ,,pa3pe3koi” BaroB.

Meroan: xarmbpoBox peancos. [lpu xa-
AUGPOBKE PEABCOB MOKHO PYKOBOACTBOBATBCS
ABYMA CHCTEMaMu:

1) cuorpetp ma peabc, Kak Ha CaMOCTOS-
TEABHHI THI, B AAR YTOUHEHWA (AQHUCB NPU-
MEHATb METOA pa3ZaBAHBAHHA (AasHila B NAOC-
KOM KaAHOpe MOYTH B HACTOSILYIO Mepy;

2) cuntaTh KaAMGPOBKY peAbCa YaCTHbIM
CAy4aeM KaAMOpPOBKH ABYTaBPOBOf GaixkM u
CMOTPETb Ha NOAOBHHKH TOAOBKH, Kak Ha YKO-
poueHHbie pAauubl aByTaBpoBoi Gaakn. B atom
CAy4ae NPHMEHACTCA METOA YTOHEHHA QAanua
B OTKPHTHIX KaAH6pax GOKOBNIM JZaBACHMEM,
Kak B 6aakax.

[lepsas cucrema ropasao crapme rropof,
KOTOPYIO NPHMEHAIOT o4YeHb Heaaeno. Heocno-
PHMO, YTO AABUTD (AINIH B NAACTOBOM Ka-
Aulpe ropaszo BHIMOZHee, 4eM KaTaTh ero 60-
KOBbIM JAaBACHHEM, HO TeM HE MeHee BTOPOik
CHCTEME HAJ0 OTAATb INPEHMYIICCTBO Haz
nepeoi,

Jdero B caeaylomem: no nepso#t, crapoii
cucTeme, MAACTOBbIH KaAHGP pacnoAaraeTcs sa
4 npouycka a0 oraeroumoit 60posapt. Ilo 6o-.
Aee HOBOH cucTeMe ero pacnoaaraior 3a 3 npo-
nycxa JO OTaeAouHoft 6Goposgn. Pasgasns
¢raney Ha Mepy B nAactoBoifi 6opoaae, ero
B 3 mam 4 nocaeayommx 60posjax TOADBKO
ocaxusaioT MAR TAHYT. Hacrosme#t o6pa6orxn
QAaHey npu BTOM He HUCOMTHIBAET H NOITONY
BLICTPO CTHIHET, TOrAa Kak TOACTas FOAOBKA
YCHACHHO (QopMyeTcs B BTHX 60p034ax; B KOHIE
KOHQOB H3 OTAeAOuHOH# 60OPO3ABI TOAOBKa Bbi-
X0AUT C TeMnepaTypo#f CBETAOro KpPacHOro
KaAeHUsA, PAAHULI Me BHIKOZAT TEMHOKPACHBIMH
U Aame TeMHbIMH.

Hepasnomepuas temneparypa peanca, Bui-
XOAAWEro U8 BAAOB, BAHAET Ha HENPABHAbHYIO
yCaaky ero mpH OCTHIBAHMA H HA KPYNHOCTb
3€PHa, CAAraolero roAOBKY H NMOAOWIBY PeAbca.

©PBOC BhI3nIBAET U3rHG PeAbCa HA TIOAOBKY
P OCThIBaHMM ¥ KpaflHe BpeaHyI0 AAA MpoOY-
HOCTH peAbca NmPaBKy B XOAOAHOM COCTOAHMUH
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»C mozowsn“. Bropoe sacrasaser kouuaTb NPOKATKY PEALCOB TPk
Temneparype BbicmeR Zaa roaosknm, uem 6n caeposano. Foroska moay-
gaeT 60Aee KPYNHO3EPHHECTOE CAOKEHHE, YTO, O ONBITAM AMEPHKAHLEB
6e3yCAOBHO BPEAHO AAS MPOAOAKUTEADHOCTH CAYAGH pPeAbCOB. Auepn:
KaHgbhl C OYEBMAHOCTHIO AOKA3aAM, HTO PEAbCHl, KOHUEHHBIE INIPOKATKOIL
MpH HUBKOR TeMnepaType, HMEIOT MEAKO3epHHCTOE CAOKEHHE H COMNpo-
THBARIOTCS H3HOCY B NYTH Ayume PEAbCOB, KOHYEHHBIX MPOKaTKOH
ropsAuo M UMeIOWNX GoAee KPYNHOE 3ePHO.

Haearom npokatke AoAxHa 6biTh OjuHakoBasd TEMNEPaTypa Kak
aAAa QAaHiEB, TaKk U JAS TOAOBKH, a TaK KaKk B LEHTPe TOAOBKH oOcCe-
Bble BOAOKHA HMEIOT TEMOepaTypy Goaee BLICOKYIO, YeéM BHAHMBIE Ha-
PYXHDBIE CAOH, TO MEAATEABHO MMETb BHIHMYIO TeMNepaTypy QAaHUeB
GoAaee BBICOKYIO, YEM FOAOBKH.

K sTomMy maeary MOKHO HPHOAM3HTBLCHA TOADKO SHEPTHYHO paboras
(GAaHLN B OTKPBITOM Py4be ,60KOBHIM JaBienueM”, T. e. N0 Goaee
HOBO# CHCTEME KaAMGPOBKH. :



