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Hacrosmu#t cranzapr pacnpocTpaHsieTcs Ha OAHOKOBIIOBBIE YHH-
BepcaJbHble 3KCKaBaTOPHl M yCTaHaBJHMBAaeT pacyeTHHIH H 3Kcnepu-
MEHTaJ/IbHBIHi MeToJbl ONpefeseHysi 3HaueHH# reomeTpuueckoi (pac-
yeTHOHl) I HOMHHAJbHOH BMecTHMOCTe#l KOBLIe# mMpsiMOd U oGpaTHOM
Jonar, NnorpysouHoro o6opyaoBanusi, rpeiidepa W papargadina npu
NPOEKTHPOBAHHH, H3TOTOBJIEHHH H HCHBITAHHUSAX.

Mertonbl, npuBefeHHble B CTaHAapTe, NpeJHa3HaueHbl JJs CPaBHe-
HU BMecTHMocTeli KoBuiell. CTaHZApPT HE YCTAaHABAHBAET METOAHI
onpeaeseHust GpakTHueckofi BMECTHMOCTH KOBILIA, 3aBHCsIIEH OT ycJo-
BHUil paboTH.

TepMmuHE, nNpHMeHsieMble B HacCTOsIIEM CTaHAapTe, H HX MOsICHe-
HHMSl IPHBeJeHbl B PEKOMEHAYEMOM NPHJIOXKEHHH.

1. PACYETHbIH METOA

1.1. KoBuwn npsiMoii jonarsl, 0O6paTHOH JionaThl ¢ OAHONX OTKPHITOH
CTOPOHOMH, MOrpy30uHbIii cJeayeT pacroJiaraThb Tak, 4TOOBI IJIOCKOCTD,
NPOXOAsINas yepe3 BePXHHE TOUKH Pexyllefi KPOMKHM ¥ 3afHel CTEH-
KH, OblJ1a TOPH30OHTaAbHOH (uepT. 1—3).

KoBun rpeficepHnlii, o6paTHON J0oMaThl ¢ ABYMsi OTKPBITBIMH CTO-
gonawm U JparjaliHa cJelyeT pacrojaraTb B COOTBETCTBHH C uepT. 4,

H 6.

M3pnaune oduumanskoe Mepeneyarka BocnpeuieHa
© MUspatenscto crangaprtos, 1987
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KoBum npsamoii aonatei

Yepr. 1

Koswt o6patHof Jonatbl ¢ ORHOR OTKPHITOH CTOPOHOHA

Y A

>

X/y212

l—pasgendTeNbHAS NIOCKOCT, 2—Pa34EJMHTE/NbHAA NOBEPXAOCTS

YepT. 2

KoBir morpysouxsiit

P >2:1

Yepr. 3

1.2. T'eoMeTpHUECKYI0 BMECTHMOCTb KOBWia V, B M® 151 KoBIIa
npAMOR JonaTel, 06PaTHOH JonaThl ¢ OAHOH OTKPHITOH CTOPOHO#, HO-
rpysoyHoro u rpefidepHOro cjaeayer onpenesnsiTb Kak oGbeM, OrpaHH-
YeHHEI BHYTPEHHHMH NOBEPXHOCTAMH JHHINA, CTEHOK H Pa3JeJHTeJb-
HOM IIOCKOCTBhI0O P (pa3fenuTeJbHOH NOBEPXHOCTHW), MO (opmy-

ae (1).
2 3ak. 1721
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KoBw rpeitpepnbiii

Yepr. 4

KoBu 06paTtHOii JonaThl ¢ ABYMS OTKPBITBIMH

CTOPOHAMH
nnnnf

Yepr. 5

KoBw aparaaina

oot
Yepr. 6

l'eoMeTpuueckyio BMecTuMocTh KoBuia V. B M® g KoBma 06-
paTHOH JlonaTel ¢ ABYMsl OTKPHITHIMH CTOPOHAMM I ApariafiHa cjaeny-
eT onpelensTh Kak 06beM, OrpaHHYeHHBHIH BHYTPEHHMMH MNOBepXHOC-
TAMH AHMILA, CTEHOK M IOBEPXHOCTblO, 00Pa30BaHHOH NepeMelleHHeM
npsiIMOM, NMepNeHAHKYASIPHOR K NJIOCKOCTH CHMMETDHH KOBIIA MO MpoO-
¢uII0 ero OTKPHITHIX CTOPOH, 1O (opmysie

Vrtl4 W!
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rie A — naomwane ceyenust BHyTPeHHero o6beMa KOBIIA, M?;

W — cpennss wHpnHa BHyTpeHHero ofbeMa KoBlIa, M.

1.2.1. CpeaHwoo WINPHHY BHYTPeHHero oobeMa kKosiueii W B M mo-
JAyKpYyrJaoll (opMmbl onpene/sioT no yept. 7 1 ¢opmyae (2); xobuweH
TpanenenianbHol (GopMbl — H3MEpPSIOT Ha PAaCCTOSAHHH, COCTaBJSIO-
uieM 2/3 BHICOTBI KOBHIa (4epT. 8).

Kosi noaykpyrioit ¢opmsi

pep/2
YepT. 7
B B nB2
Weir( H— 5 )+ 57 » (2)

rpe B -— wupuna kosia, m;

H — BHICOTa KOBIIA, M.

3HayeHHe CpefHell WHPUHL BHYTpeHHero oObeMa KoBla W B M
OONYKPYIJIoH (GOPMBI MPHHUMAIOT:

0,87 B — nuist npsaiMo# u oOpaTHO# Jonar;

0,85 B — nna agparaaiina.

Kosiu Tpaneueunanntoit dopmbi

w

Yepr. 8

[Ipumenanue. [Ipd BHYHC/NEHHH TeOMETPHYECKOA BMECTHMOCTH KOBILUell Me-
CTHEIE BHICTYNH (3yObf KoBIIa, AepxaTenu 3y6beB, yAJuHHTeNd GOKOBBIX M 3aAHHX
CTEHOK uJH PeXYIIHX KPOMOK) HE YYHTHIBAIOT.

1.3. HomuHaabHy0 BMecTHMOCTb KoBwa V,,, B M® AJsd KoBiia
npsiMOH JIomaTh, O6PaTHON JIOMATH C OAHOH OTKPHTO#H CTOPOHOH, IO-
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TrPY30YHOro M rpeiepHOro BHUHCJAAIOT KaK CYMMY TeoMeTpuUuecKoH
BMECTHMOCTH KOBWIAa V. u o6bema «manku» V, no ¢opmyre

VHOM: Vr+ Vm (3)

HoMmunanphyo BMecTHMOCTh KoBlla V,,, B M® ans koBwa o6paTHOMH
JONaThl ¢ ABYMsl OTKPHITHIMH CTOPOHaMH H AparyiafiHa OnpejensiioT
06’b€MOM, OTPaHHYEHHEIM BHYTPEHHHMH IHOBEPXHOCTSMH AHHIIA, CTEHOK
H NJOCKOCTbIO, 06pa3oBaHHOA OTKOCOM TpyHTa NOA yriaom 75° K ro-
PH30OHTAJNH, a TAaK¥Ke [OBEPXHOCThIO, OOPA30BaHHON IepeMeLIeHHeM
IpAMOfi, MepHeHAHKYJSIPHOH K INIOCKOCTH CHMMETPHH KOBIIAa N0 NpoO-
duno Apyroit OoTKPHITOH CTOpOHBLI KoBlua. [Ipu 3TOM 3amHHe TrpaHH
GOKOBBIX CTEHOK OGpaTHOM JiomaThl AOJXKHbBl HAXOAHTHLCS B BEPTHKAJb-
HOM TOJIOKEeHHH (4YepT. 5), a AHHILe KOBIIA jparjaliHa JOJNXKHO Ha-
XOAHTbCSI B TOPH30HTAJbHOM MNOJOXKEHHU (uepT. 6).

IIpuMeuanue. Ilpu BHYHCIEHHH HOMHHAJBHON BMECTHMOCTH KOBLIEj; MeCT-
Hule BHICTYNB (3yObsi KOBLIA, Aepiareau 3y6beB, YAJHHHTEAM OGOKOBHIX H 3aAHHX
CTehOK IHJH DPEXYHIHX KPOMOK) He YUYHTHBAWOT. VCKiaioueHHeM $BJSIeTCsl MOrpy3ou-
HBIH KOBII, y KOTODPOTO YUMTHIBAIOT KO3BIpeK 3afHell CTeHKH, HO Ge3 3alHTHOTO
KO3bIPbKa.

1.3.1. O6bem «wanku» V,, —o6beM Marepuaja, Jexallero Ha
pasfennTenbHOd IJIOCKOCTH P (MM  pasjenuTeNbHOH TOBEPXHOCTH)
c ykaoHoM 1:1 (45°) B KoBlwax Tuna «oGpartHas Jomata» (uepT. 2) u
¢ ykaoHOM 2:1 (26°) B KoBHmIaX 0GOPYLOBAHHSA NPSIMOr0 KONAHHA H
norpyaounoro (uept. 1, 3).

1.3.2. TeomeTpuyecKyi0 BMECTHMOCTb KOBIIA H OGBEM <«IIANKH»
rpyHTa /g NOrPY30YHBIX KOBIUEH ¢ HENpSMOJHHEeHHOH GOKOBOH KPOM-
KOHl H cooTHOWeHHeM pa3mepoB X/¥ Gosee 12 (cM. pekoMmeHLyemoe
NPHJIOXKEHHE) B 3aBHCHMOCTI OT (OPMBI M PAacMoOJIOKEHHs 3ajxHel
CTEHKH H pexXyllled KPOMKH onpegeaswoT no uepr. 9—13 1 dopmy-
aam (4)—(10).

1.3.2.1. OcnosHoti kosui (cM. uepT. 9).

3ajHAs CTEHKa OCHOBHOIO KOBLIA He NOJIKHA BHICTynmaTh 3a fnone-
PeuHyio npsMylo, COCAHHSIONIYIO 3aJHUE YIJibi OOKOBBIX CTEHOK, a pe-
Xyluljasgs KpOMKa H€ JIOJ12KHa BBICTYNI4ATh 32 OONEpPEedYHylo npAaMyio, coe-
LHHSAIOIYIO TiepeHHe Ykl GOKOBBIX CTEHOK.

paSlIeJII/ITeJIbHaH IIJIOCKOCTb AOJI2KHA IMPOXOAHTL B 3a1meﬁ 4YacTH
KOBIlIa yepe3 NpsiMylo, HAYLIYIO BAOJb BEPXHEro Kpas 3aJHell CTeHKH,
a B nepejHeH YacTH KOBLIAa — uYepe3 MPSAMYIO, HAYILYIO BAOJbL BepX-
HEro Kpasi pexylueid KPOMKH.

1.3.2.2. Kogw ¢ eeicTynawoweil npamosunelinoi xpomkot (cM.
yepr. 10)

Pexylnas KxpoMkKa TakKoro KoBlla AOQJXHa OBITb NPSAMOJIHHEHHA B
NonepeyHoM HalpaBJEHHH H BHICTYNIaTh 3a MOIEPEUYHyI0 HPSAMYIO, coe-
JHHAIOWYI0 MepejHHe YriAbl OGOKOBBIX CTEHOK, a 3ajHAA CTeHKa He
JOJI’KHA BBICTYNATh 3a INONEPEuHyI0 JHHHIO, COeAHHAOUYI0 3aiHHe
yrisl GOKOBBIX CTEHOK.
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]—pasnennrenbHas NJAOCKOCTE;

reOMeTpHYECKYI0 BMeCTHMOCTh Vi , M3, onmpereasiorT no gopuyJe
(1); obvem «manka» Vg, M?, onpelesior no dopuy.ae

2w 43
Vu=—F"—151 > (9
rAc d — nonepeyubi pasMep B CPelHell YaCTH KOBWIA. M.
Uepr. 9

PasaenurtenpHas MIOCKOCTh AOMKHA NPOXOAHTH B MepPeaHEH YacTH
KOBIlla 4yepe3 NpAMYyIo, HAYIIYI0 BAOJb PeXylled KpOMKH, a B 3agHef
YacTH -— yepe3 NpPAMYIo, HAYILYIO BAOJL BePXHEro Kpas 3agHeil cTeH-
KH.
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I—paane.nwrem:naﬁ NAOCKOCTD;
TEOMCTPHYECKYI0O BMecTuMocTb Vi, M3, onpepensior no dopmyae

Vi=AW— Zf;d , (5)

rle f— BricOTa BHICTynAKOWEH MPAMOJHHEHHON KPOMKH, M;
o6veM «wanku» Vi, M3, onpeneasior no tdopmyse

d';’W d2
Va=—g—— 5 (+C), (6)

rae C — BRICOTA <«ILAnKH», M.
UepT. 10
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1.3.2.3. Koswi ¢ seicrynaroujed; 3a0Hedl crenkoi (cM. yept. 11)

3ajgnas cTeHKa TaKOTO KOBIIA [JOJI2KHA BHICTYNATh 3a NONEPEUYHYIO
JUHHIO, COCNMHSIOLIYyI0 3aJHHe YIJbl GOKOBBIX CTEHOK, a pexyllas
KPOMKA He JOJIZKHA BHICTYNATh 32 NMONEPEUHYIO JHHHIO, COeAHHSIOILYIO
nepeaHne yribl GOKOBBIX CTEHOK.

PaspesurespHasl MJI0CKOCTb AOJXKHA NPOXOAUTh B 3afHEH 4acTH
KOBIlIa yepes3 MNpsAMYIo, HAYIUYIO BIOJb BCPXHEro Kpas BbICTyHaIOI.LleFl
3anmell CTEHKH, a B MepPeiHell yacTH — 4epes MPsAMYIo, HAYILYIO BAOJb
pexylled KPOMKH.

i W/

<2:1 >2Z:1
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l~pa:s)1e1m'renbuaﬂ IIJIOCKOCTh,
reoMeTpHYECKYI0 BMCCTHMOCTb Vi, M3, onpeaeasior no dopmyne

2e2d
Vi=AW——7— , (7

rie e — BBICOTA BBICTYNAlOWEH 3aJHell CTEHKH, M;
o6bem «wanku» Vi, M3, onpeneasiior no dopmyne
daz2w d2
Vu= 5 — 5 (e+C) (8)

Yepr. 11

1.3.2.4. Kosuw ¢ nenpamoauneiinot — pescyuieli  Kpomxodl  (cMm.
yept. 12)

Pexxymasi KpoOMKa TaKOro KOBIIA JOJIKHA BHICTYNIATh 3a MNOmepeuy-
HYI0 JHHHIO, COSAMHSIOUIYI0 IIepefHHe yrJbl OOKOBHIX CTEHOK, H He
LNOJIKHA SABJISITBCSA NPSIMOJIMHEHHOH B NONEpPeYHOM HampaBJeHHH. 3af-
HSisl CTEHKa He HOJIXKHA BHICTYNATh 3a IIONePeyHywo MPAMYIO, COenHu-
HSAIOILYIO 3aJHHE Yriibl GOKOBBIX CTEHOK.

PasnennTenbHasi MJIOCKOCTb [NOJIXKHA NPOXOJHTb B MepPefHed yacTu
KOBIIa yepe3 BoOOpaxKaemyilo MONEPEYHYI0 MNPAMYI0, NMPOBEAEHHYIO
Ha PAacCTOSIHHH '[/3 BBHICOTHI BBICTYNA IepejHeif KPOMKH, a B 3aiHeil
YacTH — uepes NPAMYIO, HAYILYIO BAOJb BEPXHEro Kpas 3ajHeid cTeH-
KH.
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1—pa3nesnTeNbHAA NJAOCKOCTH;
reoMeTpHyYecKyio BMecTHMOCTh Vp , M3, onpeleisior no ¢opmyae (5);
ofveM «wanku» Vi, M%, onpefeasior no dopmyae (6);
Yepr. 12

1.3.2.5. Kosut ¢ seicTynarouumy pemyuwieri Kpomkow u 3a0ned
cTenkod (cm, uept. 13)

Pexylias KpoMKa Takoro Koslla (npsiMoJiHeHHass HJIM HENnpAMo-
JUHeHHAs) He NOJIXKHA BBHICTYNaTh 32 NPAMYIO, COEIHHSIOULYIO 3al-
Hi{e yrJjbsl 60KOBBIX CTE€HOK.

PasgenuTtenbHas nJOCKOCTb JNOJKHA DIPOXOAHTb B 3aJHEH YacTH
KOBLIA yepe3 BEepXHUil Kpa#l 3ajHell CTeHKH, a B NMepelHed yacTu —
yepe3 BEPXHHH Kpaill NPAMOJHHEHHOH pexyllefi KPOMKHM HJH yepe3
TOYKY, Jexallyi Ha BeicoTe h/3, AJA caydas HenpsMOJIHHEHHOW pe-

KylUled KPOMKH.

I—-pa3nennTenbHan MAOCKOCTb;
reOMeTPHYECKYI0 BMECTHMOCTb Vi , M3, ONpeneasiioT no (popmyJe
Vymaw LT (9
o6beM «uanku» Vi, M3, ompereasior no gopmyie
Ve 2 & (et 0) (10)

Yepr. 13
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1.4. PeaynbTaThl onpejgeneHHsi TreOMeTPHUYECKOH H HOMHHaJAbHOH
BMECTIIMOCTH KOBILU2 MOJXKHBE GBITh BHECEHB B (opmyJsip (macmoprt)
3KCKaBaTopa.

1.5. HoMuHa/AbHYI0O BMECTHMOCTh B KyOHYecKHX MeTpax npH nyo-
JIMKallHH B KayecTBe JAaHHBIX O HOMHMHAJ/JbHOH BMECTHMOCTH KOBILEH
no MCO caneayer ykaswiBaTh ¢ TOYHOCTbIO, NPHBENEHHOH B Tabua. 1,
— IJIsT KOBIlell THma «o6paTHast JomnaTas, B TabJ. 2 — AJA KoBlIeH
060pyaoBaHusa NPAMOr0o KONMaHHS.

Ta6annal TaG6nauua 2
M3 M3
HoMBHAAbHAS BMECTHMOCTD HoMuiHaAbHAS BMECTHMOCTD
Iig KoBwefl THNa ToyHoCTH ANg KoBweH 060pyAOBaAHBA To4ynoCTb
4,o6paTHag nonara* NPAMOro KONaHHSA

Ho 0,2 Bkuou. 0,01 Jo 0,6 Bkuamou. 0,02

Cs. 0,2 no 0,5 BKJIWOU. 0,02 Cs. 0,6 10 1,5 BRIIOY 0,05

> 05> 30 » 01 > 15» 25 » 0,1

> 30>» 50 » 0,2 » 25 50 » 0,2
» 50» 100 » 05
» 10,0

3HayeHns, npuBeaeHHble B Talbj. 2 AN OGOPYAOBaHHA MPAMOTO
KONaHHus, AOMycKaeTcs  pacnpocTpaHATh AJs KoBulei  rpefidepa u
AparJiaiiHa,

1.6. Ec/x HOMHHaJLHAsA BMECTHMOCTb KOBlIA, MOJydYeHHass pacyeT-
HBIM NYTEM, MeHbIlie BXOAAILEH B AaHHBIHA psjg Gosee uem Ha 2 %, To
cJenyer ykaselBaTh OJMXKaHIIyI0 MEHbUIYI0 HOMHHAJLHYIO BMECTH-
MOCTb.

2, DKCNEPUMEHTANBbHLIA METOR

2.1. TIpn 3kcnepuMeHTA/JbHOM MeTORe ONpele]eHHs BMECTHMOCTH
KOBUIH CJ€JAyeT paclojaraTb B COOTBETCTBHH ¢ uepT. 1-—6.

2.2. KoBumim c¢neayer 3amojiHATbL CHIIYYUM MaTepHanom B oObeMe,
ykasaHHoM B nm. 1.2 u 1.3.

2.5. O6wem ceimyyero MarepuHasta B KOBUIIE ONpeReNsAiOT 3anoJiHe-
HHEeM MepHOro silHKa.

MaTtepnas B KoBUIe U sLIHKE HE JOJXKEH YIJIOTHATbCA.

2.4, OTKJIOHEHHE pe3yJbTaTOB W3MEpDeHHHl BMECTHMOCTH KOBIia
3KCIePHMEHTAaJIbHEIM METOJO0M OT BMECTHMOCTH, yYKa3aHHOH B ¢opmy-
asipe (macnopre) skckaBaTopa, — B npegeiax +=5 %.
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INPUHJHOXEHHE
Pexomendyemoe

TEPMUHbI, NTPUMEHAEMBIE B HACTOSILLIEM CTAHAAPTE, ¥ UX NOACHEHMUSA

1. DJleMeHTH KOHCTPYKIMH KOBIUA NpHBeleHb Ha YepT. 14.

Kosw ¢ HenpamoanueiiHoii GoxoBOIl KpoMKoi

1—3annsa  CTEeHKa; 2—G6OKOBasT CTEHKA;
3—anHnume; 4—3v6; S5—pemymast KpouKa
Uepr. 14

2. Pasjgeaurenibuasi nJ0CKOCTh — TOPH30HTaNbHAA NJOCKOCTh, NPOXOAAULas ye-
pes peXyly0 KPOMKY 4 3aIHIOI0 CTeHKY Mo Bcell mHpuHe KoBwa. Pasjgenuresbaylo
NIOCKOCTh NPHMEHSIOT NPH coothoweniin X/Y, paBHoM Hau Gogee 12.

3. PasgeaurenpbHasi MOBEPXHOCTh -— KOHTYp, OIpelnessieMbli NPAMBIMi, MPOXO-
OSIAMA Yepe3 BepxHHe Kpast GOKOBBIX CTEHOK M TNapaJ/eJbHBEIMH Peyilel Kpom-
Ke. PasmennrenbHyio NOBEPXHOCTh NPHMEHSIOT OpH cOOTHoweHHy X/Y wmemce 12.

4. Pasmep X — pasMep 3eBa KOBLIA MeXAY Pexyllell KPOMKoOM M 3aiguelt creH-
KOH.

5. PaaMep Y — paccrosiiile M0 BepTHKAJH OT BepXHeH KpaliHedl TOUKH peXxyuled
KPOMKH AO HHXKHell TOYKH KOHTypa OOKOBOM CTEHKII.
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