MIHICTEPCTBO OCBITU I HAVKU YKPATHU
JIEPYKABHUI BUIINI HABYAJIBHUI 3AKJIAJ]
[IPUTHITIPOBCHKA JTEP)KABHA AKAJIEMIS BY IIBHULITBA
TA APXITEKTYPU

KA®EIPA ABTOMOBUILHUX JOPIT, TEQJIE3I TA
3EMJIEYCTPOIO

METOAWYHI BKA3IBKUA
10 BUKOHAHHSI KOHTPOJIbHOI POOOTH 3 JTUCHHUILIIHH
«[pyHTO3HABCTBO B 3eMJIEyCTPOI» /151 3100yBa4iB EPLIOro
(0akasiaBpCHbKOro) piBHS BUIIOI OCBITH ClIENiaJIbLHOCTI
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JMCTaHIIHOT (hOPM HABUAHHS.

Vxnamaui: Jlanmo €.0., K.T.H.,, JOOLEHT Kadenpu aBTOMOOUIBHUX JOPIT,
reozesii Ta 3emneyctporo JIBH3 [1JIABA;
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Hapuanbna  jguctuiuiina — «[pyHTO3HaBCTBO B 3€MIEYCTPOI» €
HOPMATUBHOIO 1 BXOAWTH A0 LUKIY AUCHUIUIIH HpodeciiiHoi Ta MpaKTHYHOI
MM ATOTOBKH.

B pe3ynbrari BUBYEHHS Ta OMAaHyBaHHS Marepially Kypcy CTYyIEHTH
MMOBUHHI:

- 3HATH OCHOBHI (PI3UYHI Ta MEXAHIYHI XapaKTEPUCTUKU I'PYHTY, METOIU
PO3paxyHKy Hampy>kKeHb Ta Aedopmalliii B IpyHTOBUX OCHOBAX, 3aKOHOMIPHOCTI
IPAaHUYHOTO CTaHy IPYHTIB, PO3PAaXyHKH OCIIJaHb IPYHTIB, PO3PAXyHKU
(yHIaMEHTIB HAa IPUPOAHIH Ta IITYYHI OCHOBI;

- BMiTH  KBajipiKOBaHO  BH3HayaTH  (i3MYHI Ta  MEXaHI4yHI
XapaKTePUCTUKU TIPYHTY, OLIHIOBATH BIUIMB XapaKTEPUCTUK IPYHTY Ha
eKCIUTyaTalliiiHl TOKa3HUKU HEPYXOMOCTI Ta PO3paxoByBaTH (HyHIAMEHTI.

B sdxocTi BUXIZHHX JaHUX CTYACHTH BHUKOPHUCTOBYIOTH  JIaHi
IHUBITyaIbHOTO  3aBJaHHS Ha PO3pOOKYy KOHTPOJBHOI poOOTH, AKi
BUKOPHCTOBYBAJINCSA Ha NPAKTUYHUX 3aHATTAX. Lle 1ae MOXIMBICTh CTyAeHTaM
B TMOBHIM Mipi BHKOPUCTATH 3HAHHS, HAOyTI HA MPAKTHYHOMY 3aHITTI TMPHU
BUKOHAHHI KOHTPOJIBHOI pOOOTH.



Pesynbpratu mepeBipkuM KOHTPOJBHOI poOOTH € (POPMOIO TOTOUYHOTO
KOHTPOJIIO CaMOCTIHHOT po0oTH cTyAeHTiB. KOHTpOIb OTpUMaHUX CTyJEHTaMH
3HaHb 1 PIBEHb iX MIATOTOBKU B 00JIACTI IPYHTO3HABCTBA, OCHOB Ta (DYHIAMEHTIB
3MIMCHIOETHCS 32 JOTIOMOTO0 ICTIUTY B KIiHIII CEMECTPY.

MeTor0 BHUKOHaHHS KOHTPOJIBHOI poOOTH € mpuadaHHS HaBHUYOK
PO3paxyHKy OCHOB, CIIOCOOIB pO3paxyHKY W KOHCTpPYIOBaHHS (PyHIaMeHTIB, a
TaKOXX PO3PaXyHOK YKPYMHEHUX TEXHIKO-€KOHOMIYHUX MOKA3HUKIB.

1. 3aBnaHHSA HA KOHTPOJILHY POOOTH, 3MICT TA NMOPSAA0K BUKOHAHHS

Buxiani gaHi 1151 BAKOHAHHS KOHTPOJIBHOT POOOTH:

a) 3aBJaHHS JJO KOHTPOJIBHOI pOOOTH (JI0AaTOK A);

0) KOHCTPYKTUBHI JaHHi OyniBenb (1oaatok b);

B) TPYHTOBI YMOBH OY/iBeIbHOrO MalijjaHunKa (101aToK B).

3MICT KOHTPOJIBHOI po0OTH
1. Bcrym.
2. Po3paxyHOK Ta MpoeKTyBaHHS (YHIAMEHTIB MUJIKOTO 3aKJIaJaHHs
Ha MIPUPOJIHIN OCHOBI.
2.1. BusHaueHHS 1H)XXEHEPHO-TE€OJIOTIYHHUX YMOB  OYy/iBEIHHOTO
MalJJaHYMKa Ta BUSHAUYCHHS XapaKTEPUCTUK IPYHTY.
2.2. Bwubip rnmubuHu 3akianands GyHIaMEHTY.
2.3. Po3paxyHok ot mijgomBu GyHIaMeHTY.
2.4. OOuucneHHs ocijianHs GYyHIAMEHTY.
2.5. KoucTtpyroBanns pyHgamenry.
3. Po3paxyHOK  TEeXHIKO-€KOHOMIYHUX  IOKa3HHMKIB  yJAIITyBaHHS
(byHIaMEeHTIB.

JaH1 11 po3paxyHKy Ta MPOEKTYBaHHS
KoHcTpykTHBHI JaHl OVIiBIIi

1. loBxxuna OymiBmi: M.
2. llupuna OymiBai: M.
3. KigpKicTh MPOJIBOTIB:  IIT.
4. lluprHa NPOIBLOTIB:
LA, m
.b -,B7 M.
LBl M.
5. KibKicTh TIOBEpXiB: .
6. Bucora moBepxy: M.
7. Kpok KOJI0H 110 psaax:
HA"l HI[” - M
WD M



S M.
8. Bun komon (Matepian):
9. Ilepetun xomoH (6a3za): M.
10. HaBanTaxxeHHs HAa QyHIAMEHTH PSAAY:
Pan ,,A”: N kH.
y TIomuHI My kH*M, 13 mnomunn M kH*Mm.
Pan,b”: N kH.
y TIomuHI My: kH*M, 13 mnomunn M, kH*Mm.
Pan ,B”: N kH.
y TIomuHI My kH*M, 13 mnomunn M, kH*Mm.
Pan, I N kH.
y ionuH1 My: kH*M, 13 mnomuan My kKH*M.

11. I'eosnorivuHi yMOBH.
12. [InanyBanpHa BiAMITKA!
13. BigmiTka mijiory miaBany:
14. Paiion OyniBHHUIITBA:

Ta6mums 1.1
[H)XKeHEepHO-T€0JIOTYH1 YMOBU MalJaHYMKa
aHi
s - =3 I[6
= = BUIIPOOYBaHHS
»>o 2. |5, : XapakTepucTuku | poby
= 9 x| |87 Bomoricts ) : 5 IPYHTY
> X o= Q I MIITHOCT1 o
> e (= S0 9 IITAMIIOM =
2l g 8 [Begg * =1 5000 cm?
a R = b= o : CM
SIEH E |28
O m . =
A EEEEEEE N z
Zl2a 2|8 |29 8[R8 5
5 H »|2 |8 X 5|0 o > 0, R= P S
S o 5|8 S8 0|2 & 21 C,klla | =
S=IN- = & s Fb © | rpamycu D Mlla cM
s 'dqF = | £ 3 Z S
s = O 2
= g a
112345678 9 10 11 12 13

2. BU3HAYeHHS PO3PaXYHKOBHMX XapaKTePUCTUK IPYHTIB

Ha mincraBi BUXITHUX AaHUX KOHCTPYKTUBHHMX XapaKTepUCTHUK OyaiBii
CTYJIEHT BUKOHY€ PO3OMBKY OCei Ha T1aHi OyIiBIIi.



_ 84000 .
12000
O T Tt 1
- 18000
® R 60000
24000
) —g——t——t—— A N
18000
r i J‘ R
b OO ®6 60

Puc. 2.1. Ilpuknan po30uUBKK ocel Ha IJ1aHi OyaiBi

Ha mijgcTaBl BUXiTHUX TaHUX 1HXEHEPHO-TEOJIOTIYHUX YMOB CTYJIEHT Oyaye
1H)KEHEPHO-TE€OJIOTTYHUHN po3pi3. YMOBHI O3HAUKHU AUB. J0JaTOK I

-0,6 0,00 -0,9

}_ NN 777NN 77 NN 77 SN 7NN //]

[=.)

-10,5

-12,3

Puc. 2.2. Ilpuknaa BUKOHAHHS 1HKEHEPHO-TEOJIOTIYHOTO PO3Pi3y

AHAaJI3 iHXKEHEePHO-Te0JOTiYHUX YMOB ILUIOIATKH
I[To ocHOBHUX (IBUYHUX XapaKTEPUCTHKaX Ta KiIacu(iKaliiHIX
MOKa3HUKaX IPYHTIB TLJTOIIA/IKH, BH3HAYAIOTh (h13uKO-MeXaH14YH1
XapaKTePUCTUKHU IPYHTIB OyA1BEILHOTO MaliJaHIMKa.



1. Buznauenns koedimieHTa MOPUCTOCTI 32 GOPMYIIOIO:

e=Ts(1+W)-1,
Y
Je: Ys — NUTOMA Bara 4acTok IpyHTy, KH/M°, Y — muTOoMa Bara rpymsry,
kH/M*, W — mpupo/iHa BOJIOTiCTb IPYHTY (Y BiZHOCHHX OXMHHILIX).
2. BusHaueHHs CTyNeHs BOJOTOCTI AJIs MIIIAHUX TPYHTIB:
5, = e,
€Yw
1€ Yw — muroMa Bara o (10 kH/MP).
3. Bu3HaveHHs 4ncIa IIaCTUYHOCTI ISl TIIMHUCTUX TPYHTIB:
I, =W, -W,
ne W_ — BOJOTICTh TIPYHTy, HOpH SKiiM TIpyHT mepeOyBae Ha Mexi
MJIACTUYHOTO 1 TEKY4Oro CTaHiB (TPaHULA TEKY4OCTI);
W, - BOJIOTICTB IPYHTY, U sKii IPYHT IepeOyBac Ha MeXl TBEPHOIo i
MJIACTUYHOTO CTaHIB (TPaHUIIS PO3KOUYBaHHS).
4. Bu3HayeHHs MOKa3HUKA TEKY4OCT1 I TTTMHUCTUX IPYHTIB:
W-W,
W -W,
5. KyT BHYTpIIIHBOTO TEPTS ¢, MUTOME 3ueruieHHs IpyHTy C 1 MOIyJb
nedopmartii £ BuzHauarothes y Bignmosiguocti 3 JIBH B.2.1-10-2009.
[Ipuknan po3paxyHKy:
[Titanuii rpyHT - MICOK MUJTYBaTU
v, kH/M® v, KH/M® W | W | W,

17,5 26,5 0,18 - -
Koeiuient nopucrocTi:
Y 26,5
e=—(1+W)-1= (1+018)-1=0,79.

Y 17,5
3a KoedIllieHTOM TOPUCTOCTI BHU3HAYAEMO, IO IICOK € THIyBaTUM,
cepeaHbol IiIbHOCTI (IuB. oaaTok J1).

Hami 3a Tabmunsamu JIBH B.2.1-10-2009 «OcHoBU Ta GyHIAMEHTH CIIOPY/I»
3HAXOAUMO IMHUTOME 34ericHHS - C, KyT BHYTPIIIHBOTO TEPTS - (¢ Ta MOJIYJIb
nedpopmarii — E (muB. nogatok E).

¢ =2 kITa = 0,02 krc/cm’; o= 26" E =11 MIla = 110 krc/cm?

JI1s TpyHTIB 13 IPOMIKHUMU 3HAYEHHSIMU e TIPOTH 3a3HAYEHUX Y TaOIUIAX
JOITYCKAETHCSI BU3HAYATH 3HAYEHHS Cpy, Op 1 £ THTEPIIOJIALIIEIO.

Axmio 3HaueHHs e, [, i S; TPYHTIB BUXOHISITh 3a MeEXIi, IependayeHi
TaOJUIIMA ~ XapaKTePUCTUKUA ¢,, ¢©n 1 FE Caig BU3HAYaTH 32 JaHUMH
Oe3nocepeIHIX BUNPOOYBaHb IPYHTIB.

3Hal1eMO CTYMiHb BOJIOTOCTI IPYHTY:



:W-yS _0.18-26.5_060

" ey, 0.79-10
ITo ctymeHi BOJIOroCTI BUBHAYMMO, 1110 JIAHWM IPYHT BOJIOTHM, ToMY 1110 0,5
< S$;<0,8. (momaTok /).
2. 'muHuCTH TPYHT - CYTTIUHOK Oypuii
v, kHM® | ve, kHAM® | W | W, W,

S

19,2 26,7 0,19 | 0,34 | 0,16
3HaieMo Koe]ilieHT MOPUCTOCTI:
e=ls (e wW)-1=2%711019)-1=0,65.
Y 19,2

3HaiiIeMo YUCII0 TIIaCTUYHOCTI:

|, =W_-W,=034-016=018.
3Haii1eMO MOKa3HUK TEKY4YOCTi:

| = W-w, 019-016
" W -W, 0,34-016

3a 4uCIIOM IUIACTMYHOCTI IPYHT BIAHOCATH 10 INIMH, Tomy o I, > 0,17
(momarok /). 3a MOKAa3HWKOM IUIMHHOCTI BH3HAYAEMO KOHCHCTCHIIIIO JaHOTO
rpyHry. Janwuii rpyHT HaniBTBepauii, Tomy 1o 0 <l < 0,25 (nogarox /I).

Ham mo tabmumsm B1, B2 1 B3, nogarox B /IBH B.2.1-10-2009 «OcHoBHU
Ta (yHZAMEHTH CHOOpYyA» 3HAXOAMMO TnuTOoMe 3uemeHHs — C, KyT
BHYTPIIIHBOTO TepTs — ¢ (Hoaatox E).

¢ = 68 kIla = 0,68 krc/cm?; ¢ = 20°,

Monyns nedopwmariii £ IpyHTY BHU3HAYa€EMO 3a JAaHUMH BHUIPOOYBaHb
IPYHTY AJisi JHIHHOTO BiJPi3Ky KpHUBOi ocigaHb. JlJis BU3HAYEHHS 1HTEpBAILY
THUCKIB, 110 BIJIMOBIIAIOTh JIIHIKHOMY BiPi3Ky Ha KpHUBIA ocigaHb OyayeMo
rpadik ociiadb mramiy (puc. 2.3).

3a TaHUMU MTAaMIIOBUX BUTIPOOYBaHb:

AP
E=o0(l-p°)—=*d
( M)AS

017,

ne u—xod3¢. Ilyaccona;
o — xkoedimieHt Gopmu mrammny ©=0,8; P — muroMuii THCK HA MITAMIT;
A — moma mramny (A = 5000 CMZ);
S — ocazka mrrammna BiJ JIii HaBaHTa)KEHHA P;
d — miamerp kpyroro mramma miomero A = 5000cm’ (d = 79¢m)
AP =300-100 = 200 kIla

AS=174-116 =0,58 cm
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-15
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200
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400
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Puc. 2.3. I'padik 3aJIe:)KHOCT1 OC1JIaHb IITAMITy BiJ] TUCKY

E- (o(l—uz)i—zd ~08-(1-(0,4)2)-

290 79 _18306,2 kITa = 18,31 MITa
0,58

Tabmums 2.1
3BejieHa TaOIuIIsl XapaKTEPUCTUK IPYHTIB
Ne Ha“?;e;%‘g;‘“" vl IWWe W, [l els L] clolE
1 Pocinannii
map
2 [Ticok
TUJTYBATHIA
3 CyrauHok
HaIBTBEP U
4 ['muua
HaIlIBTBEP/Ia

[JIMOUHU

3. Ilopsiaok po3paxyHKy i npoeKTyBaHHs (pyHIaMeHTIB
Y BiIKpUTHX KOTJIOBaHAX

3rimao JIbBH B.2.1-10-2009

3aKJIaJaHHsA

KOTJIOBaHY.

3.1. Bubip rinudunu 3axkjaagaHus pyHiaMmeHTy
['mubuna 3aknananHs QyHIaMEHTY 3aJI€KUTh Bl TaKUX (PaKTOPIB:

«OcHOBH Ta (QyHAAMEHTH CHOPYA»
po3paxyHOK (YHIAMEHTY BUKOHYETHCS MO PsAy 3 HANUOUIBIIMM 3HAYCHHSAM
HABAHTAXKCHHS Ha (PYHJIAMEHT 3 METOK BU3HAUEHHS HAWOUIBIIOI HEOOXiTHOI

dbyngamenTy Ta yHidikaiii

1. Inoicenepro-eeonociuni ymosu matioan4uxda.
MailaHYnKa Oy IBHHUIITBA

3rigHo

1HKEHEPHO-TEOJIOTIYHUX ~ YMOB

3arajbHO1

TJIMOUHU
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rmuOuHa 3akjiafaHHs (QyHAAMEHTY MPU3HAYAETHCS 3 TIOBHOIO IMPOPI3KOI0
ciabKoro Imapy 13 3arfiuOJIeHHSM MiJOMIBM B IIap MIIHOTO TIPYHTY, WIO
migcTUIIaE caaOKuii, He MeHII, HiX Ha 0,5 M:

d; =h; +a(m),

ne h; — moTyXHICTb c1abKoro mapy rpyHry, M; a = 0,5 m.

He MoxHa BUKOpPHUCTOBYBaTHM B SKOCTI HECydOoro miapy cia0ki Ta
CTPYKTYpPHO-HECTiKI IpyHTH. Taki IpyHTH MpopizatoTh (yHIaMEHTOM Ha BCIO
IXHIO TOBILUHY.

Hanpuxman: d; =0,9+0,5=1,4 m.

2. Paiion 6yoienuymea (enubuna npomep3anus ipyHmy).

d,=ds+ 0,5

BpaxoByroun rmOuHy mnpomep3aHHs IPYHTYy TJIMOWHY 3aKIaJaHHS
(GyHIaMeHTy NpU3HAYalOTh 3TIAHO 3 PO3PAaXyHKOBOI TJIMOWHOIO CE30HHOTO

IpoMep3aHHs IPYHTY df , IO BU3HAYAETHCS 38 HACTYITHUMH (hopMyIaMu:

de =dg, Ky

dfn = dO Mt J

ne d md,_ — po3paxyHKOBa Ta HOPMATHBHA TJIMOMHU TPOMEP3aHHS
IPYHTY BIJIIOBIJTHO;

K, — KoedimieHT BIUIMBY TEIUIOBOTO PEXUMY CIIOpYAH (MpHiiMaeThes 3a

tabn. I'.1 JIBH B.2.1-10-2009 «OcHoBu Ta dhyanamentu cnopya» (Jomatok XK);

d,— BenmMuMHA TPOMEpP3aHHS IPYHTIB Pi3HOTO TUMY (IS CYTJIHMHKIB Ta
rmue d,= 0,23; ans cymickiB, mickiB apiOHuX Ta nuimyBatux 0,28; mis mickis
CEepeNHbOi KPYMHOCTI, BEeMWKHX Ta TpaBiiHUX 0,3; IS BEIMKOYJIaMKOBHX
rpyHTIB 0,34);

M, — 6e3po3mipHuil Koedili€HT, YUCETBHO AOPIBHIOE CyMi a0COIIOTHUX
3HaYeHb CEPEAHHOMICIYHUX HETAaTHMBHHUX TEMIIEpaTyp 3a CE30H B JaHOMY
parioHi.

Jlnst M. JIHimponeTpoBChKa:

rpyJleHb t = - 5,40; clyeHp t = - 4,80; moruit t=-3,1°

Mt =ttt = 54+ 4,8 + 3,1 = 13,3

d._ =0,23,133=084m.

d; =0,84-0,5=0,42 m.

Tonid, =df+0,5=0,42+0,5=0,92 m.

3. Texnonoeiuni ocobnusocmi 6yOUHK) .

3 ypaxyBaHHSIM TE€XHOJIOTTYHUX OCOOIUBOCTEN MPOEKTOBAHOTO OYIMHKY
rmuOuHa 3akjafaHHd (yHAaMeHTy MOBMHHA mpusHadatucs Ha 0,75 - 0,9 m
HIDKYE PiBHS MiABaIIB.

dz = dpt+ (0,75 0,9)=0+0,9=0,9 m,

ne: dp, — rmubuHa Bij piBHSA IUIAHYBaHHS 3eMJI1 10 MIJIOTH MiABaIy a0o
HIiJTOTH TEXHOJIOTIYHOIO IMPOCTOPY MPOEKTOBAHOIO 00'€KTy, M (3a BiACYTHOCTI
nigBany npuiiMarots dy = 0).



11

4. 3anesicrHo 8i0 HaABaHmMadiCeHb Ha PYHOAMEHM.

3 ypaxyBaHHAM KOHCTPYKTUBHUX OCOOJMBOCTEHl OYyIWHKY TIIHOUHY
3aKiagaHHs  (QyHIAMEHTYy pEKOMEHAYETbCS TpU3HAYaTH  3aJeKHO  BiJ
HABaHTa)XCHb Ta MPUKMATH 32 HACTYITHUX YMOB:

500 < N <1000 xH d=1,0m.
1000 < N <2000 xH d=15m.
2000 < N <3000 xkH d=2,0m.
3000 < N <5000 kH d=2,5wm.
5000 < N kH d=3,0m.
Ipuxnao.

Po3paxyHok npoBOJATH MO psnY ,,B”, OCKIIBKY 1€ Pl 3 MAKCUMaJIbHUM
HaBaHTaxxeHHSIM Ha (yHmameHT - 3800 xkH. BignmoBigHO 10 HaBaHTa)XKEHHS
npuiiMaeMo riauOuHy 3akiafanHd QyHAaMEeHTy - 2,5 M.

5. l'iopozceonoeiuni ymosu 6y0igenvH020 MAUOAHYUKA.

I'muOuna 3akmanaHHs 3ayeKuTh Bin piBHA TpyHTOBUX Boxa (P.I'.B.).
DyHIaMEHT 32 MOXKJIMBICTIO IOBUHEH MepeOyBaTH BUIIE PIBHS IPYHTOBUX BOJI.

dyHIaMEeHTH CIOpYyJ MOBUHHI OyTH Ha OJTHOMY piBHI. 3a HasBHUMU
M'aTbMa YMOBaMU 3HAY€Hb TJIMOWHM 3aKiajaHHs (DyHIAMEHTIB NMPUUMAETHCS
rOuHa 3akjafgaHHs d, 10 3aJ0BOJIBHAE BCIM M'ATH (akTopamM, TOOTO
MaKCUMaJbHa.

VY HamoMy BUNAAKY dpyax = 2,5 M.

BusnayeHHs A1104MX HaBaHTaXeHb HA (PYyH/IAMEHTH:

N = 3800 xH; M, = 300 kH*™m; M, = 90 kH*Mm.

KoeditieHT HamiiHOCTI 3a HAaBaHTAXEHHSIM B PO3paxyHKaX OCHOB 3a
APYTOI0 TPYIOI0 TPaHUYHUX CTaHiB nmpuiimMaroTh piBauM ¢ = 1,0 (JIBH B.2.1-10-
2009 «OcHoBH Ta pyHIaMEHTH CHOPYI)

N, =N-y, =3800-1.0 = 3800 kH - m; M, = 300 kH*m; M, = 90 kH*m.

Po3paxyHKkn OCHOBHM TIIOBUHHI BUKOHYBATHCS 3 BUKOPHCTAaHHSAM
PO3PaxyHKOBHX 3HAYEHb XapaKTEPUCTHK IPYHTIB X:

X = Xulyg,

ne X, - HOpMaTUBHE 3HAUEHHSI XapaKTePUCTHKY;
Yq - KOEILIEHT HAJIHHOCTI 33 IPYHTOM.

Jlns momepenHix po3paxyHKiB OCHOB OynaiBenb Ta cnopyn I 1 Il piBHIB
BIJIMOBIAAIBHOCTI 1 po3paxyHKiB ocHOB 00'exTiB Il piBHS BiamoBiganbHOCTI, a
TAKOXX OINOpP TMOBITPSHUX JIIHIA JOMYCKA€ThCS  BHU3HAYATH HOPMATHBHI 1
PO3pPaxyHKOBI 3HAYEHHS XapaKTEPUCTUK MILHOCTI 1 Ae(OpPMATUBHOCTI IPYHTIB
3riAHO 3 iX (I3UYHUMHM XapakTepucTukamu. HopMaTHBHI XapaKTEepUCTUKH
IpyHTIB HaBezeHi B Tabmuusax aoaarky E JIBH B.2.1-10-2009.

Po3paxyHKOBI 3HaYeHHS XapaKTEPUCTUK IPYHTIB y LIbOMY BHIIAJKy CIif
NpUAMATH MPU 3HAYEHHIX KOE(IIIEHTIB HAIMHOCTI 3a IPYHTOM:

- y po3paxyHKax OCHOB 3a fedopmartiisiMmu  yq = 1;

- Y pO3paxyHKax OCHOB 3a HECYYOIO 3/IaTHICTIO:
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JUISL TIATOMOTIO 34ETUICHHS Ya) = 1,9;
JJIs KyTa BHYTPIIIHBOTO TEPTS:

HiCKiB Yew = 1,1,
TJIMHUCTUX IPYHTIB Yo = 1,15.

KoedinieHT HamliHOCTI 3a IPYHTOM J; IpHU OOYMCIEHHI PO3PaxXyHKOBHX
3HaYeHb XapaKTEPUCTUK MIITHOCTI (MUTOMOTO 34eruieHHs1 C, KyTa BHYTPIIlTHEOTO
TEPTS ¢ 1 MEXi MIIHOCTI Ha OJHOOCHOBHH CTHCK CKEIbHHUX IPYHTIB R,)
NPU3HAYAIOTh 3aJIKHO BiJ MIHJIMBOCTI IMX XapaKTePUCTHK, KUIBKOCTI
BU3HAYEHb 1 3HAYCHHS JOBIPYOI MMOBIPHOCTI ¢. JIJIsI 1HIIMX XapaKTEPUCTHK
IPYHTY JOIlycKaeTbcs npuiiMaTtu j; = 1. Ilpuknan miapaxyHKy XapaKTEpUCTHK
IPYHTY HaBejieHui B Tab. 3.1.

Tabmus 3.1
HopMmatuBHi Ta po3paxyHKOBI XapaKTEPUCTUKH HECYdOTO IIapy
31 CyTJIMHKY

Po3paxyHKOBI XapaKTepHUCTUKH
TPYHTY
Koedimient s
HopmaTusHi HaJiMHOCTI | J[is po3paxyHKy | pO3paxyHKY
XapaKTEPUCTHKHU IPYHTY 3a IPYHTOM 3a MepIIor0 3a IPyror0
Vg TPyIoI0 TPyIor0
TPAaHUYHUX CTaHIB | TPaHUYHUX
CTaHIB
ITutome
s3yerieHns C, | C,=68 klla 1,5 C,=45,3 xlla C, =68 klla
klla
Kyt
BH}::;EH(;”O ° n=20" 11 ¢i=18° oy = 20°
rpamycu
IIutoma Bara vn=19,2 10 v =19,2 xkH/M® ’Y||:19,2KH/M3
y, kH/M® kH/™m> ’
Moayins _
redopuauii E, [E183MITa| 1.0 i En=18,3
Mlla
MlIla

3rinno 3 JIBH B.2.1-10-2009 «OcHoBu Ta ¢GyHIAaMEHTH CIOPYI»,
(momarok K) minbupaemo xoedinieatu My, My M, Ta 3aH0CcuMO 10 Tabu. 3.2.

Tabmuus 3.2.
Koeoiuientn My, My M, 10 po3paxyHKOBOT'O OMIOPY OCHOBU
KyT BHYTpIIIHBOTO TEPTH, Koedoimientn
rpaaycu M, M, M,
ou = 20° 0,51 3,06 5,66
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3.2. Po3paxyHok po3MipiB pyHaameHTy
1. [Tonepeani po3mipu GpyHAaAMEHTY B IJIaH1 BU3ZHAYAIOTH 32
PO3paxyHKOBHUM oropoM Ry npu mupuHi pyHaameHty b = 1m.
X
R, :%(MY xb'xy, xk, +M, xdlxy”/ +(Mq -1)xd, xy”/ +M.c,),
o€ Ye1, Ye2 - KoedillieHTH yMOB pOOOTH OCHOBH Ta CHOPYAH, IO
npuiimaroTeest 3a Taba. E.7  JIBH B.2.1-10-2009 «OcHoBu Ta (QyHIaMeHTH
CHIOPYI»;

K — Koe(illieHT piBHUH 1, SKIIO XapaKTEPUCTUKU MIITHOCTI IPyHTY (O, C)
BU3HAuUeH1 Oe3mocepelHIMU BUIMPOOYBAaHHSIMH, a SIKIIO BOHHM MPHUHHATI 3a
tabmuuero B.1 JIBH B.2.1-10-2009 «OcHoBu Ta (pyHIAMEHTH CIIOPYA», TO K =
1,1;

M, Mg, M. — xoebinienTn npuiinati 3a Tabn. K.1 nogarky a6o 3a JIbH
B.2.1-10-2009 «OcHoBu Ta pyHAAMEHTH CIIOPYI»;

k, — xoedimient piBauit: npu b < 10 M-k, =1, npu b > 10 m - k, = zo/b +
0,2 (TyT 29 = 8 Mm);

b — mmpuna pyHnamenry;

Yu — yCEepeIHEHE PO3PaxyHKOBE 3HAUEHHS MUTOMOI Baru IPYHTIB, IO
3aJAraloTh HIDKYE MiJOmBH (yHAAMEHTY (3a HAasBHOCTI MIA3€MHHUX BOJ
BU3HAYAIOTh 3 ypaXyBaHHSAM 3BaKYBaJIbHOI Jii BOJIN).

SIKIO TPYHT BOJIOJi€ BOJOYIMOPHUMHU BJIACTHBOCTSMH — Bara TIPYHTY
NpuMaeThcsli 0€3 ypaxyBaHHSM 3BaXKyBaJIbHOI i1 Boau. Bopoymopom €
MIMHACTI TPYHTH: BaXKi CyrIMHKH (miitsHicTio > 18 kH/M®), merki cyrmuukum
TBEPOI, HAMIBTBEP101 a00 TYTrO-MJIACTUYHOT KOHCUCTEHIII].

Po3paxyHkoBe 3HauU€HHSI MUTOMOI Bard IPyHTY, 110 3aJIAra€ HUKYE PiBHS
I'PYHTOBHX BOJI BU3HAUAETHCS 32 GOPMYJIIOLO:

Yy =T
1+e

e Ys — IMTOMa Bara 4acToK IPYHTY; Yy — HUTOMA Bara BOJIU MIPUIMA€ETHCS
piBro0 10 KkH/M®; € — KoedimieHT TOpHCTOCTI.

e . /
VYcepenHeHe po3paxyHKOBE 3HA4YEHHS MUTOMOI Bard IPYHTIB Y, , WIO
3aJIsraloTh BUILE MiAOMIBY (PyHIAMEHTY BU3HAUYAIOTh 32 (HOPMYIIOIO
r_ h1XY1+h2 XY, +"'+hn XY
n -
h,+h,+..+h,
1€ Y,,Y,,---Y, — NUTOMI Baru IPyHTIB HaIIapyBaHb TOBUIMHOMO Ny, hy,...Ny,,

10 3aJISTal0Th BUILE MiAOUIBU (GyHIAMEHTY;

C;| — PO3pPaxXyHKOBE 3HAYEHHS MUTOMOTO 3UCIUICHHS IPYHTY, IO 3aJIsrae
0e3rmocepeHpO i MiA0MBO0 (PyHIAMEHTY;

d; — mmbuna 3akmaganHs (QyHAaMEHTIB Oe3miIBalbHUX OyHiBENb Bif
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piBHS IUIaHyBaHHsA a0o0 rIMOMHA 3aKIaJaHHsS 30BHIIIHIX Ta BHYTPIIIHIX
(dbyHIaMEHTIB BiJl PiBHS ITiJIJIOTH TTiBATY.
dy =hg +heyee 17y,

ne hs - ToBmMHA mapy TPyHTY BHIIE MiJOMBH (QYHZAMEHTY 3 OOKY
MiBAITY, M;

Nef - TOBIIMHA KOHCTPYKINI Mi/UIoTW minBaiy (NMpHAMAaEThcsi OCTOHHA
mijyiora miasaty ToBiuHOo 0,1m), M

Ycf - PO3PAXYHKOBE 3HAUYCHHS MUTOMOI Baru KOHCTPYKIIIT TIOTH TiBATY
(IpHitMAETBCS 32 TUTOMOO Baroro 6etony 22,0 kH/v®) kH/M;

dy, - rouOuHa migBamy - BIACTaHb BiJ PIBHSA IIAaHYBaHHS 1O ITiJIJIOTH
niBay, M

2. O0YHCII0EMO TIIOUTY MiIOMIBH (YyHIAMEHTY B NEPIIOMY HaOIMKEHH1
3a (opmyIioro:

; NxK 2.
R,-20d, '
ne K - xoedimieHT mnpuidiHsTHR piBHUM 1,0 IS LEHTpalibHO-

3aBaHTA)XEHUX KOJIOH KBAJpaTHOTO MepeTuHy, Ta 1,2 uid MO03aleHTPOBO-
HAaBAHTAKECHUX (HYHIAMEHTIB 3 OLTBIITNM E€KCIICHTPUCUTETOM HaBAaHTAKCHHSI.

3. 3a muomero GpyHAaMEHTY OOYHCIIIOITh PO3MIpH (PYyHIAMEHTY B IUIaHI
(IHMpUHY Ta JOBXKUHY).

Mupuna pyHaamenty:

/
b’ = i; n=2e,
n b

1e a, 1 by — TOBXHMHA Ta IIUPHUHA KOJIOHU OYAMHKY, M Ky IPOEKTYIOTh
byH1aMeHT.

JloBxuHa GyHIAMEHTY

¢'=h"-n

4. Bu3HaualoTh PO3PAaXyHKOBHH OIOpI IPYHTY OCHOBM IpU UIMPHUHI
GyHnamenty b’:

R = Yo Ve (M, xb' xy, xk, +M_ xd,xy,"+(M,-Dxd, xy,'+M.c,)5.
OO6YUCITIOITH IO MiIOMIBYA PYHIAMEHTY B APYroMy HAOIMKEHH1
Al — N x K
R"—20d.

[upuna migomBu GyHIaAMEHTY

b — A// f” bn n

n
[TepeBipsitOTh 301KHICTB:
b/ bﬂ

<0,05.
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Sxmo ymoBa He 3abe3nedeHa -  BHKOHYIOTh  TEPEpaxyHOK
PO3paxyHKOBOTO onopy R, mifcrapisiroun y ¢opmyiy 3amictb D' 3HadeHHs b,

n - - o pm
BU3HAYAIOTh HOBY IUIONLy yHIaMeHTy A" Ta HOBi po3mipu b™ i £, Ta 3HOBY
NEePEBIPSAIOTH YMOBY 301KHOCTI
b// _ b///
n=-———<005.
b
Po3paxyHku poOisTh 10 3a0€3MeUeHHs Takoi YMOBH.
6. [lepeBipsAt0Th KOHTAKTH1 HAMPYTH IO IM1I0UIBI PyHIAMEHTY:

M N M M
Gmax=ﬂ+20-dl+Mx+—yS1,2-R,Gmin=—+20-dl— x——~ >0,
A W, W, A LW,
ne N, M,, My - 3ycwuri, nepemani Ha QyHIaMEHT BiJ OyxiBii

(TpuitMarOTHCA 3T1IHO 31 3aBJAaHHSM);
Momentn omopy Wy ta W, migomBu QyHIaMEHTy BH3HA4YalOTh 3a
dhopmynamu:

Sxumo ymoBa HE BHKOHAHA, TO MPU HE3MIHHIA Mjouy (yHIaMEHTY,
3MIHIOIOTH PO3MipH (QYHIAMEHTy B IUIaHI, TaKUM YHHOM 100 30UIBLIUTH
MOMEHT omnopy 1o Gynaamenty. [Ipu 3611bmienH1 mupuau pynaameHty Wy
3pocTae, a npy 301IbIIeHH] 10BKUHN QyHaamenTty — W, 3pocTae.

ko BapiroBaHHSAM po3MipamMu (yHAAMEHTY NIpPH TOCTIHHIA ILUIOINI
Hi0UIBU A HE BUKOHYETHCSI YMOBA, TO B IIbOMY BHIIAJIKy 30UIBLIYIOTh PO3MIpH
dbynnamenTy (3 kpokom 0,1m).

Takoxx HEOOX1HO TepeBipUTH TabaputH GYHIAMEHTY, UM MOMIIIAIOThCS
BOHU B ICHYIOYiH CITIIi KOJIOH.

OcTaTouHO NMPUKUMAIOTH 00UMCIIEH] po3Mipu GYHAAMEHTY 3 OKPYTJICHHIM
y Ouplry cTOpoHy kpatny 0,1 M.

3.3. O0uuceHHs oCiTaHb (PYHAAMEHTY

3rinno 3 JIBH B.2.1-10-2009 «OcHoBu Ta (yHIaMEHTH CIOPYI»,
PO3paxyHKOBY CXEMYy OCHOBH JIJISI BUBHAUCHHS CIUJIBHOI JedopMaliii OCHOBU Ta
CIIOPY/IU, 3aCTOCOBYIOTh Y BHUIJISI JIHIMHO — JAedOPMOBAHOIO MIBIPOCTOPY 3
YMOBHHUM OOMEXKEHHSIM IITMOMHU CTUCHEHO1 ToBIi H..

OcizanHs S 3 BUKOPHUCTAHHSIM PO3PAaXyHKOBOI CXEMH Y BUTJISA/II JIIHIHHO —
neOpMOBAaHOTO  TIBMPOCTOPY  BHU3HAYAIOTh  METOJIOM  IOIIAPOBOTO
migcymoByBaHHs 3a ¢popmynor (JJBH B.2.1-10-2009 «OcHoBu Ta GyHIaMEHTH
cropy») 3a GopMyIo:

" (6, —0,. )h n 5. .h.
g— i " Oz i) 2yl
LR

i=1 e,

ne B - 6e3po3mipHuil KoedillieHT, mo aopiBHioe 0,8;
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Opj - CEpelHE 3HAYCHHS BEPTHUKAJIHLHOIO HOPMAJIBHOIO HAMpPYKEHHS BiJ
30BHIIIHBOTO HABAaHTAKEHHS B I-My IIapi IPYHTY Ha BEPTHKAI, IO MPOXOAUTH
yepe3 LEHTp MiJomBU QyHIAMEHTY;

hi - ToBmmMHA I-TO MIapy IPyHTYy, NpuiimMaioTh He Oiumbine 0,4 MIHUPUHU
byHIaMeHTy;

N - KUIbKICTH IIapiB, HA SIKI PO3/IJIEHA TOBIIIA OCHOBH, 1110 CTUCKAETHCS,

C.,; - CEPENHE 3HAUEHHS BEPTHUKAJIHHOIO HAIMpPY>KEHHS BiJl BJIACHOI Baru
IPYHTY, BHMHSTOTO 3 KOTJOBaHy, B I-My Imapi IpyHTY Ha BEpTHKaJi, IO
IPOXOJUTh Yepe3 LIEHTP MII0IIBU, HA TTIMOMHI Z BiJ] TIOIIBH (DYHIAMEHTY;

E; - monyns npedopmariii I-ro Imapy IpYHTY 3a TUIKOI IEPBHHHOTO
HaBaHTAXXEHHSI;
E.; - monynp nedopmarnii i-ro mapy IPYHTY 3a TUIKOO BTOPUHHOIO

HaBaHTaXEHHS (MOJyJIb MPYKHOCT1);

Ei 1 E,; - BU3BHaUalOThCS B MEXaxX JIIOYMX HABAaHTA)KEHb BiJ] BIACHOI Baru
IPYHTY 1 OyAiBIIL.

[Ipy 1BOMY pO3MOMINCHHS BEPTHUKAIBHUX HOPMAJIBHUX HAMNPYXEHb IO
rJIMOMHI OCHOBH MPUHMAIOTH 3T1AHO 31 CXeMOI0 Ha pUCYHKY 3.1.

DL
7 - d
. /;bx )
EEE YV AEN

e .

o /j/ Fi,olzg.ﬂj, Czp0=P /
~ / i
Y S \ ) WL
o " j‘,:&“z"g“'m. e 2
WY, o A
l’ Soyi /| | Ozp i \J/LC_
y "ng = ‘p ’GZP

Puc. 3.1. Cxema po3paxyHKy ocaiok (yHIaMEHTY METOJIOM MOIIapOBOTO
M1JICYMOBYBAHHSI JIJIsl CXEMU JIIHIHHO-1€(OpPMOBAHOTO MiBIIPOCTOPY
DL - no3nauka rraHyBaHHs MiACUIKOO (200 3pi3kor0); NL - mo3Hauka noBepxHi
npupoaHoro penbedy; FL - mo3nauka mijomBu GyHIaMEHTY;

WL - no3Hauka piBHS mig3eMHuX Boj; BC - HUXKHS MeKa CTUCIMBOT ToBIIi; d 1
d, - rmubuHa 3aknanaHHs GyHIaMEHTY BiAIOBIIHO Bil PiBHS IUIAHYBAaHHS 1
HIOBEPXHI NPUPOAHOTO penbedy; H,. - rmbOuHa CTHCIUBOI ToBIIi; b - mmpuHa
byHIamMenHTy; B, - MUpUHA KOTJIOBAHY; p - CEPEIHINA TUCK IIiJI ITiI0ITBOIO
(yHIaMEHTY; G,y 1 Ozg0 - BEpTUKAIbHE HAIIPY>KEHHS B1]] BIACHOI BarW IPyHTY Ha
rIMOMHI Z B MiAOMBY (GyHIAMEHTY 1 Ha PiBHI MiJIOIIBH 3 BPaxXyBaHHAM
IUIaHYBaHHs IOBEPXHI I'PYHTOBOI OCHOBU M1JICHIIKOIO (200 3PI3KO0I0); Gzp 1 Gyp -
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BEpPTUKAIIbHE HAMPYKEHHSI BiJ] 30BHIITHBOTO HaBaHTa)KeHHH Ha TJIMOWHI Z BiX
nigomBy (GyHIaMEHTY 1 Ha PiBHI MiJIOIIBH; G Zg 16,40 - BEPTHKAJIbHI
HaIPY>KCHHS BiJ] BJIACHOI Baru IPyHTY, 110 yTBopeH1 NPU TPUPOTHEOMY penbe(pl
Ha IIMOUHI Z B1J MJOMBH (QYHIAMEHTY 1 Ha P1BHI HOr0 MiOWBH; G.,; 1 C0 =
G'7g,0 - BEPTUKAJIbHI HANIPY>KEHHs B1J BJIACHOI Baru IPyHTY, BUMHSTOTO 3
KOTJIOBaHY, 1110 YTBOPEHI MPHU MPUPOJTHOMY peibedi, Ha IITMOMHI Z B T1OIIBU
dbyHIaMEeHTY 1 Ha piBHI Horo miaonBY; k - koedillieHT BU3HAYEHHS HUKHBOT
MEK1 CTUCJIUBOI TOBIIII

[Ipu po3paxyHkKax ocimaHb (yHIAMEHTIB, M0 3BOJAATH y KOTJIOBaHaX
ITTMOMHOI0 MEHIIE HIXK 5 M, IOmycKaeTbesa y (OpMylli HE BpaxOBYBaTH JPYTY
CKJIQJIOBY.

[IpumiTka 1. 3a BiICYTHOCTI AaHUX BUIPoOyBaHb Monyns nedopmarii £, ;
s criopyn 11 1 I piBHIB BiANMOBIAANBHOCTI JOMYyCKAa€eThCs MpuiiMat E,; = 5 E,.

[Tpumitka 2. CepenHe 3HaYEHHS! HANPYKEHb Gz 1 G,; B i-My IIapi IPYHTY
JOITYCKAETHCSI PO3PAXOBYBATH SIK MIBCYMY BiJIIIOBIAHUX HANpy>KEHb Ha BEPXHIH
Zj 1 Ta HIDKHIN Z; MeXax 1mapy.

IIpu 3BeneHH1 OyaiBenb y KOTJIOBaHI, IO BIIPUBAETHCSA, B PO3pPaxyHKax
CHiJl PO3PI3HATU JBa BUJM BEPTUKAJIBLHUX HAIPY>KCHb: G'Zg - BiJI BJIaCHOI Baru
IPYHTY JIO TOYATKy OyIIBHHIITBA, TPHU AKOMY YTBOPCHUI HAIPY>KCHUA CTaH
OCHOBM; G - HiCIs 3BeJEeHHS OyaiBIl 1 IUIAaHYBaHHS JICHHOI IOBEpXHI abo
3BOPOTHOTO TJIAHYBaHHS B KOTJIOBaHi.

JlomaTkoBl BepTUKANbHI HAMNpPYXEHHS Ha TAMOWHI Z BiA MiAOMBU
(GyHZaMEeHTy G, — IO BepTUKadl, L0 MPOXOAUTh 4YEpe3 LEHTP MIJOIIBU
(GyHIaMeHTy, BU3HAYal0ThCs 10 hopmyti

Gp=0-P,

1e o - KoedirmienT, mo npuitmaioTh 3a Tadmmmero JIbH B.2.1-10-2009 1. 1
B 3QJIEKHOCTI BiJl BIAHOCHOI TTIMOUHU 10 IMUPUHHU QYHIAMEHTY, SKa JOPIBHIOE G
= 2z/b; p — cepenHiil THUCK MiJ MiJONIBOIO (YHIAMEHTY; Ogqo - BEPTHKAJIbHE
HaIpy>XKeHHs BiJl BJIACHOI Baru IPyHTY Ha PiBHI MiAoWBH (PyHIaMeHTy (Mpu
IUIAHYBaHHI 3P13aHHAM IPUHAMAETLCS O,qq = v, -d).

BepTukanpHe HampyXeHHS BiJ BIAcHOi Bard TIPYHTY O, 3HATOTO B
KOTJIOBaHI1 JI0 PiBHS MijomBH (QyHIAMEHTY, Ha TIIMOUHI Z BiJ HOTO MiJOIIBH B
MPSMOKYTHUX, KPYTJIUX 1 CTPIYKOBHX KOTJIOBaHAX, BU3HAYAIOTH 32 (POPMYIIOIO

Oz = Ok G'zg,Oa

1e o, - KoedIllieHT, Mo NpuiMaroTh 3a Tabdmurero JI.1 B 3a1eXHOCTI Bif
BITHOCHOI TTIMOWHU Ta IMUPUHU KOTJIOBaHY, sKa JOpiBHIOE ¢ = 2Z/B,;6'y0 -
BEpPTUKAJILHE HAMPY>KECHHSI BiJ] BJIACHOI Baru IPyHTY, BUWHATOTO 3 KOTJIOBaHY, Ha
piBHI MiAOIBU (QYyHIAMEHTY.

IHoc/aiioBHICTH PO3PaXyHKY OCiIaHb PyHIAAMEHTY
1. OOuuCIIOITh CepeIHIN TUCK i1 M1I0IIBOI (PYyHIAMEHTY

P= %4‘ 20d,, (xI1a).
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2. MacuB IpyHTYy, 110 HIKYE MiJOMBU (YyHIAMEHTY YMOBHO PO3IUISIOTH
Ha eJleMeHTapHi mapu ToBmuHo0 h=0,2b.
3. O6uncioTh KOe(DIMIEHTH BIAHOCHOI TIMOWHU, B 3aJEKHOCTI BIf
TTMOWHHM 3aJISITaHHS Z €JIEMEHTAPHOTO IIapy i MIUPUHU QyHIAaMeHTy b:
£ = 2z
b
4. 3a tabn. /1.1 JBH B.2.1-10-2009 «OcHoBu Ta GhyHIaMEHTH CIIOPYI»

3aJIEKHO BiJl CIIBBiJHOIICHHS NOBXHMHM 10 mupunHM Qynmamenty M =/C/Db i

KoedilieHTa BIAHOCHOI TIHMOWMHU & BU3HAYAIOTh KOEQIIIEHT O PO3CIIOBAHHS
HaTpy>KeHb Ha TPAHUII KOKHOTO €JIEMEHTAPHOTO Iapy.

5. OOuHuCTIOITh BEPTHKAIbHI HOPMaJlibHI HAMNpPYXKEHHS Ha TpaHUIll
KOXXHOTO €JIEMEHTapHOTO IIapy:

Oz = O+ P.

6. /I BCTaHOBIEHHS TpaHUINl CTUCHEHOI TOBII OOYMCIIOIOTH JaH1 IS
noOy/I0BY €MIOPH HAIMIPYXKEHb BiJ BIIACHOI Baru IPyHTY.

[TpupoaHuit TUCK IPYHTY Ha PiBHI MiJOMBH (YHIAMEHTY BU3HAYAIOTh, SIK
CyMy Hampy»eHb BIJ| BJIACHOI Bard I'PYHTOBHUX IIapiB, IO PO3TAIIOBaHI BUILE
PI1BHS MIIOIIBY (PYHIaMEHTY:

n
G290 :Zy/i 'hi )
i=1
ne vy, - nMTOMa Bara IPyHTY i-TO HIApy, IO 3HAXOAUTHLCS BMILE ITiJIOIIBH
byHIaMEHTY;
h; - ToBIIMHA 1-TO TIAPY IPYHTY.

[Ipuponniii THUCK B MacuBl TIPYHTYy HIXKYE MIJOMBU (YyHIAMEHTY
BU3HAYAIOTH K CYMY HaIpy>KEHb BiJl IPYHTOBHX HalllapyBaHb, B TOMY YHCIIi, [0
3HAXOASAThCA BHIIE MiAOWBH (¢yHAameHTy. Hampukian, s mnepuioro
€JIEMEHTApHOI0 CJIOI0, [0 PO3TAIlOBAaHUM TIJI TMiAOIMIBOKO  (YHIAMEHTY
Oy = Oyg0 Y1y, @ I HACTYITHUX G =Gy 4 + 7,0,

Huxde piBHS IpyHTOBHUX BOJ] IIPH BU3HAUYEH] HAINIPYXXEHb BiJl BIACHOI Baru
IPYHTY, TPUUMAETHCS N0 yBaru, M0 MUATOMA Bara IPYHTY BHU3HAYAETHCS 3
ypaxyBaHHSIM 3BaKyBaJIbHOI 111 BOAM JUISI IPYHTIB, SIK1 HE € BOJOYIIOPaM.

Jlani BU3HA4Yar0Th HUKHIO rpaHuliito ctucHeHnoi tosii (HI'CT).

Hwxns rpanuns crucHeHoi toBml HI'CT Bu3HauaeTbest 3a yMOBOMO, J€
JI0JIaTKOB1 HaMpy>KeHHsI cTaHOBIATH 20% HamnpyKeHb BiJ] BIACHOI Baru IPyHTY.
To6TO0 HUXKYE 111€] TpaHulll BUKOHYETHCSI YMOBA!

0,26,, 2 o,

7. 3a 00YMCIIEHUMHU 3HAYEHHSMHU BEPTUKAIBHUX HOPMAJbHUX HANpy>KEHb
Ta BiJ BJIACHOI Baru IPyHTY, BUIHSTOTO 3 KOTJOBAaHY, Ha TPAaHUIX KOXKHOTO
€JIEMEHTApHOIO IIapy IPyHTY, OyIylOThb €HIopy pO3MOJALTY BEPTUKAIBHUX
HOpPMaJIbHUX HAIpYXXEeHb y MacHBl IPyHTYy. Emopy 6,5 OyayoTh mpaBopyd Bij
BEPTUKAIBbHOI OCl Z, HI0 MPOXOAUTH Yepe3 LEHTP MiJOIBH (PyHIAMEHTY, 3
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MOYaTKOM Ha PiBHI MiAOMIBH (PyHAAMEHTY Ta PO3MOBCIOKEHHSAM ii 1O TIMOHNHI
HIKYE DPIBHA I'paHUIl CTUCHEHOI ToBHll. Emiopy o,i OyayloTh JiBOpYyY Bin
BEPTUKAIbHOI OCI Z 3 TMOYAaTKOM Ha pIBHI IJIaHYBaJbHOI IMO3HAYKHU 1
PO3MOBCIO/IKEHHSAM 10 TruOuHi. PekoMenayeTbcst mpuiiMatu Macmrad - B lem
=50kI1a. Ha emtopi Ha BuU3HA4YeHIM TIMOWHI 3a M. 6 MPOBOJATh TOPU3OHTAIBHY
psMYy, IO XapaKTePU3YE HIXKHIO TPAHULIIO CTUCHEHOI TOBIII.

8. Bu3HauaroTh BEpTUKAIbHE HAIPY>KEHHSI BiJl BJIACHOI Bard TIPYHTY,
BUUHATOTO 3 KOTJOBaHY Ha TPAaHUIll KOXKHOTO EJIEMEHTapHOIO i-TOTO IIapy
IPYHTY HIJKYE MiI0OMIBUA PYyHIAMEHTY:

G, i =0 *Oyps

e o, — KOe(DIIlieHT pO3CiFOBaHHS HAMNpyXEeHb Ha TPAHUIN KOXKHOTO
eJIeMEHTapHOoro Iapy, npuitmaerbes 3a taoim. /1.1 JIBH B.2.1-10-2009 «OcHoBu
Ta (yHIAMEHTH CIIOPYI» 3aJIe’KHO BiJ] CIIBBIIHOIICHHS JOBXHHHU JI0 IIUPUHU
KOTJIOBaHY 1, =L /B, 1KkoedilieHTa BITHOCHOI ITHOWHHU &.

9. Sxmo rnmubuHa 3aknagaHds QyHIaMEHTY MEHIIE HiXK 5M, TO OCiJaHHS

byHIaMeHTy BU3HA4al0Th 33 (POPMYIIOI0:

L Gsz i —Gsz i hi
S — BZ ( p Y )
i=1

E. )

C
Jie Oypi — CEPEIHE 3HAUEHHS BEPTHKAIBHOTO HOPMAJIBHOTO HAIPYKEHHS B
€JIEMEHTapHOMY i-TOMY Iapi, BUBHAYAETHCS SK MBCYMa HaIMPY)KEHb HA BEPXHIH
1 HYDKHIM TpaHuIll 1-TOro mapy;
C . .
ne O, — CEPElHE 3HAYEHHsS BEPTUKAILHOTO HANPYXKEHHs Bil BIACHOI

Barm TIPYHTY, BUHHATOrO0 3 KOTJIOBaHy, B €IIEMEHTapHOMY i-TOMY IIapi,
BU3HAYAETHCS SK IMBCyMa HAMpy»XeHb Ha BEPXHIA 1 HIKHIA TpaHUIll 1-TOTO

nrapy;

E; — monyns nedopmariii i-Toro mapy IpyHTy.

Hanpuxman, B 4-My eleMeHTapHOMY Iapi CepeaHE 3HAuYCHHS
BEPTUKAIILHOTO HOPMAJIBHOTO HANPYXKEHHS BU3HAYATUMETHCS 32 BHPA30M

C| .
szm =(Gzp3 TG, )/ 2, a CcepeaHE 3HAYCHHS BEPTHKAJIBHOI'O HAIPYKEHHS Bl

. o C
BJIACHO1 Baru IpyHTy, BUMHATOI'O 3 KOTJIOBaHy - O 254 = (G 23 +0C 2y4 )/ 2.
Bci po3paxyHKoOBI JjaHi 3aHOCSTB /10 TAOJIMII

Taomurs 3.3

E | hM|a|oyi|opT| ¥V, |Ogi| 0204 || 0zi|o,T| E | Si

kH/m® MIla | M

0 0 - - - 0
0,2b
0,4b
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13. 3aranpHa BuMora 110 ociganb 3rigHo JIBH B.2.1-10-2009 «OcHoBH Ta

byHIaMEHTH CIOPYI»
S<S,

ne Sy - rpaHWYHEe 3HAYCHHS CHUIBHOT JeopMaliii OCHOBH Ta CIIOPY/IH, SIKE
HopmoBane /IbH B.2.1-10-2009 «OcHoBu Ta dyHaameHTu criopya» Tadmn. 1.1 B
3QJIEKHOCTI BiJl KOHCTPYKTUBHOI CXeMHU OyIiBIIl.

Po3paxyHkoBe 3Ha4eHHs OCIJaHHS HE MOBHHHE MEPEBUIYBaTH I'PaHUYHE.
SIKIo yMmMOBa HE BHUKOHYETbCA HEOOXIAHO 30UIBIIMTH PO3MIPU MIAOUIBU
(GyHIaMEeHTy Ta BUKOHATH MOBTOPHUIN pO3paxyHOK OCiaHb.

3.4. KoncrpyroBanusi pyHaaMeHTy

ITo po3paxoBaHux po3Mipax (pyHAAMEHTIB B IUIaH1, ITMOWHI 3aKJIaICHHS,
PO3Mipy Tiepepizy KOJIOH y TUIaH1 33/1al0Th KOHCTPYKITIO GyHIaMEHTY.

[To3nauka Bepxa ¢yHmaMmeHTy npusHadaeThes Ha 0,15M HUKYE MO3HAYKU
OiUIOTH TEepUIIoro moBepxy. Bucory ¢yHaamMeHTy H0AaTKOBO KOPETryIOTh
YMOBOO BCTAHOBJICHHS KOJIOHH B CTakaH (yHIAMEHTY.

['muOuHy 3akiagaHHsS KOJOHM B CTakaH N3 MpWiiMaroTh piBHOIO hy s
[EHTPaJbHO-HABAHTAXKECHUX (PYHIAMEHTIB 3 KBaJApPaTHOIO (HOPMOIO MiAOIIBH.
Jnis npsAMOKYTHUX (yHIaMEHTIB IIHOWHA 3aKJIaJaHHS KOJOHU MPHUIMAEThCS B
iaTepBaii he<hs<l,4hy

ToBIIMHY CTIHOK HEAPMOBAHOI'O CTaKaHa B BEPXHIM YaCTHHI MPUUMAIOTh
ue mene 0,75 Bix riiuOuuu crakana 1 He MeHmie 200 M.

ToBHMHA apMOBaHOI CTAaKaHHOI YaCTUHU TPUHUMAETBCA 3 PO3PAXYHKY
srimHo JIBH [1.2.2-6-99 «betonHi Ta 3a1i300€TOHHI KOHCTPYKIlI MOHOJIITHI»,
ane He meHe 200 MM.

3a30pu MDK CTIHKaMH CTakaHa 1 KOJIOHM MPUHUMalOTh PIBHUMHU 75 MM B
BEepXHI 4YacTuH1 cTrakaHa 1 S0MM B HWXHIN yacTuHi. {75 3aMOHOJIIYYBaHHS
KOJIOHU B CTakaHl1 GyHIaMEHTY MpUIMAa€eThCsl OETOH Kiacy He MeHII Hixk B15.

ToBuMHY MHA cTakaHa MPHUIMAIOTh 3 PO3PAXYHKY Ha PO3KOJIIOBAHHS, ajie
He MmeHmry HiDK 200 MMm. Y TUX BHMaaKax, KOJMH BHUCOTY (GyHIAMEHTY 3
ypaxyBaHHAM BCiX (akTopiB (TMMOWHW 3aKiaJaHHS, BEPXHBOI IMO3HAYKH
CTakaHa, TIMOWHM CTakaHa, TOBIIMHU JHA CTaKaHa) BUXOAUTh BEIUKA, TO
BUCOTY (yHIAMEHTy BapTO 30UIBIITYBAaTH 3a PaxXyHOK MiAKOJOHHUKA. [lpm
pOMY (YHIAMEHT MO BUCOTI PO3AUISIIOTh HA MJIUTHY YaCTUHY M IMiJAKOJIOHUK.
SAkmo po3Mipu (PyHAAMEHTYy B IUIaHI HE TEPEBUINYIOTh BIAMOBIIHO
b<b,+2h, n I<l +2h, To PyHgameHT KOHCTPYIOIOTH 3 TiJBUIICHOIO
CTaKaHHOO YaCTHHOIO (IiAKOJIOHHUKOM) (puc. 3.2).

[Tpu koHCTpYIOBaHHI (hyHIAMEHTY ITi1 KOJIOHK HEOOX1JIHO BPaxOBYBaTH, T€
110 BUcoTa moBuHHA OyTH KpatHa 100 MM (m1s moHomiTHUX pyHIameHTiB) 1 300
MM (117151 301pHUX PYHIAMEHTIB).
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Puc. 3.2. Cxema koHCTpyIOBaHHS (yHIAMEHTY 3 IMiJBULICHOIO CTAKaHHOIO
YJaCTHHOIO: a) MACHBHHI (DyHIaMEHT; 0) QyHIaMEHT 3 TiJIKOJIOHHKOM.

Bucoty miakollOHHWKAa TPU3HAYAIOTh KOHCTPYKTHUBHO: 3BEPXYy KOJIOHY
3aHypIOIOTh Ha TmouHy (1 + 1,4h,) B migkonoHHuk. TOBIIMHY JHA CTakaHa
HEOOX1THO MPUKWMATH 3 PO3PAXYHKY HA PO3KOJIOBAHHA M MPOAABIIOBAHHS, aJie
He MeHie 200 M.

Po3mipyn migKOJIOHHMKA B IUIaHI

MPUKAMAaIOTh PIBHUMU:
P = b+ 0,6 M
ax=2a,1+0,6m

NPU3HAYAIOTh KOHCTPYKTUBHO W

75 75
225 «00 225

i
M|

7200

|300) 450 | 450

| . ' r;_‘.:: g8 ¢ = @G
g

el ]
L gesee ]

Puc. 3.3. Ilpuknan koHCTpYyKIIi# hyHIAMEHTY

Y =ad s

& =
&
&
&
-

MakcuManbHUI HUKHIA BUCTYT (yHAAMEHTY BU3HAYaIOTh 32 YMOBOIO

MIITHOCTI Ha 3pi3:
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Cy= (Hrm ’ Rbt)/ Pcp'

JlonycTUMMI BHIIIT IJIUT BU3HAYalOTh KOHCTPYKTUBHO 3a yMOBH 1,8+3
BHUCOTH miMTHU Hy.

KoHCcTpyKLi0 THy4ykoro (yHIaMEHTy IEpPEBIPSAIOTh 32 YMOBOIO
MIITHOCTI Ha TIPOJIaBIFOBAHHSI.

HeoOxigna BucoTa KOHCTpYKIii (yHAaMeHTy, abo MOro IUIMTHOI
YACTUHU 332 YMOBOIO 3a0€3MEeYeHHs MILIHOCTI KOHCTPYKLIi Ha MpPOJaBIIIOBAHHS
BH3HAYAIOTh!

N N
G ;e N =P xA P :K+20d1;

th B K X R bt X bcp . N e "

A :A06HI_A

npexn

D, =0, +2HmWI; b, =b _+a_+/ +b__;K=0,.8.

npoziaB npojaB npozas

DA =/ P/ =a_+ 2Hmn;

npozgas ! pojaB mpoziaB npozaas ! npoziaB

st obpaHoro tumy (yHIaMEHTY BHU3HAYA€ThCS BHCOTAa KOHCTPYKILH
dyHaameHTy ab0 HOro MIUTHOI YaCTUHU N0 (PopMyi.

2
Hrm zo_Ska 1+ 4_2b(€_ank)_(b2_bnk) 11 ’
(3o +4)b

ne ¢, b - po3mipu migomBy GpyHAaMEHTY B mIaHi, o = Ry / P,

P, — cepenHe HaBaHTakKeHHsA i MiI0oMIBOKO (QyHIAaMEHTy, Ry —
PO3paxyHKOBHI omip MaTepiany (yHAaMEeHTy po3TsAranHio npuitmaiots JIBH
J1.2.2-6-99 «beToHHI Ta 3a11300€TOHHI KOHCTPYKI[T MOHOJITHI» (3aJIe)KHO BiJ
KJ1acy OETOHY).

OOuucneny no (opmyni ONTHUMalbHY BUCOTY (QyHIaMEHTY abo Horo
IUIUTHOT YacTUHU H,; po3aUIsIOTh MO BUCOTI HAa BUCTYIMH, BUCOTOIO IO KpaTHA
150 mm (auB. Tabm. 3.4).

Taomurg 3.4
Bucora mumtu Yucno Bucora Bucryny, m
Hu, BUCTYTIIB HYDKHBOI apyroi TPETHOI

H,, < 1 0,3 - -
0,3<H,,<0,45 1 0,45 - -
0,45<H,,,<0,6 2 0,3 0,3 -
0,6<H,,<0,75 2 0,3 0,45 -
0,75<H,,;<0,9 3 0,3 0,3 0,3
0,9<H,,<1,05 3 0,3 0,3 0,45
1,05<H,,<1,2 3 0,3 0,45 0,45
1,2<H,,<1,35 3 0,45 0,45 0,45
1,35<H,,,<1,50 3 0,45 0,45 0,6
1,50<H,,<1,65 3 0,45 0,6 0,6
1,65<H,,<1,8 3 0,6 0,6 0,6
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3.5. TexHiK0-eKOHOMiYHi PO3pPaXyHKH yJaIITyBAHHSA
(pyH1aMeHTIB

Bulip HaiiO11bI1 €KOHOMIYHOTO BapiaHTy (yHAAMEHTY pO3pOoOsIOTh Ha
OCHOBI TEXHIKO-€KOHOMIYHOTO TIOPIBHSHHSA, BUXOJSYM 3 KOHCTPYKTHUBHUX
0c00JIMBOCTEN (DYHIAMEHTIB 3 ypaXyBaHHSAM HNPUHHATOTO 3aC00y IPOBAKEHHS
pOOIT HYILOBOTO IUKIY. B KOHTpOJIbHOI poOOTI  MPUHMAIOTH JIMIIIE 3arajibHi
CXEMHU BUPOOHUIITBA POOIT, MPUMHATHI 32 JJAHUX 1HKEHEPHO-TEOJIOTTYHUX YMOB
1 KOHCTpyKIii dyHaaMeHTiB. J[Jis BapiaHTIB MipaxoBYIOTh 00’€MHU OCHOBHUX
poOIT (3eMIIIHUX, OETOHHUX, T1JIPOI30JIALIINHUX ), IX BAPTICTh 1 TPYIOMICTKICTb.

Jlist pyHIaMeHTIB MUIKOTO 3aKJIaJJaHHs MIpaxXyHOK 00’ €MIB poOIT BELyTh
BIIMOBIJTHO /10 HAKPECJICHOr0 B MaciuTall MONepeyHoro mpodiito KOTIOBaHY.
Ha upoMy KkpeciaeHHI MyHKTUPHOIO JIIHIEI0 HAHOCATh KOHTYp pyHaameHty. s
MOJIETIIEHHSI MIAPaxyHKy oOcCAriB poOIT KpechsiTh IUIaH KOTJIOBaHy Ta
¢byHnaMeHTy. 3a3Hau€HI KPECICHHS BUKOHYIOTh CXEMaTUYHO B MOSCHIOBAJIbHIN
samucii B MacmTabi Bim 1:50 go 1:200. Ha Bcix mepepizax 1 mpodiisx
MOKa3ylOTh TPaHUIll IPYHTOBUX IIAPiB, iX HAMMEHYBaHHS, PIBEHb I'PYHTOBHUX
BO/I.

[TigpaxyHok 00’eMiB OyIiBeIbHUX POOIT BUKOHYETHCS B TaOJIWYHIN
dbopwmi (Tabi. 3.5).

Tabnuus 3.5
O06’emu OyaiBETLHUX POOIT
Ne 11/ HaHMeHyBaHH;I OI[I/IH'I/II_UI C.DopMyJIar 06’eM pobiT
poOiT BUMIPY H1APaxyHKY,

CxnamaHHs po3paxyHKy 3a YKPYMHEHUMHU PO3IiHKaMU. Y KOHTPOJIbHOI
poOOTI  MPOBOAMTHCA  CKJIAJaHHA  PO3pPaxyHKy 3a  YKPYNHEHHUMU
pos3ninkamu. [ligpaxyHOK BUKOHYETHCS B TaOIUUHINA hopMmi.

Tabmuis 3.6

Po3paxyHok 3a yKpyIHEHUMH PO3LIHKAMHU Ta MOKa3HUKaMH Ha
3arajabHO-OyAiBeIbHI pOOOTH

Ne | HalimenyBaHHs BapricTs, rpH.
pos3iii- pooiIT

HOK

OnuHnus ) )
KuiekicTh

/1 BUMIpY OnuHuii | 3araapbHa
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Ta0muus 3.7
KomropucHi HopMu 1711 BUKOHaHHS ()YH/IaMEHTIB
No . . Onuuuis :
HaiimenyBanHs poOiT BUMipY [lina B TpH.
1 2 3 4
1 | Po3poOka KOTJIOBaHIB €KCKaBaTOpamu 100M° 53,27
3BOpOTHE  3acHWMaHHS  KOTJOBaHIB
2 | Oynpmo3epoM TIpyHTOM 1 Tpymu 3 100Mm° 14,59
NEepEeMILIEHHSIM JI0 SM
3 | llleGenera maroToBKa I 53,77
4 | dyngameHTu 0€TOHI I 203,74
5 Bukonanuss O€TOHHUX CTakaHIB Mif I 270,54
KOJIOHU
6 rmpomonﬂulg 61‘-.IHI/IX MOBEPXOHb CTIH i 4.83
1 QpyHnamMeHTiB OITyMOM
7/ | Bomo3HmkeHHs B TIMIAHUX TPYHTax 1M 16,7
8 YH_IIJ'IL.HGHHH TPYHTY BOKKHUMHU 1 418
TpaMOiIBKaMu

MNEPEJIK PEKOMEH/JIOBAHOI JIITEPATYPH

1. JIbH B.2.1-10-2009. OcHoBu Ta (yHIaMEHTH CIIOPYI.

2. ICTY B.B.2.1-2-96. Ipynru. Knacudikais.

3. I'pynroBenenue /Tpodumor B.T., Koponer B.A.., Bo3necencwrkuii E.A.,
l'ononkosckass ['.A., Bacunpumk FO.K., 3uarupos P.C. mox pen. B.T.
Tpodumosa — 6-e¢ uza. nepepad. u gon. — M.: M3-Bo MI'Y, 2005. — 1024 c.
(KmaccuuecKui YHUBEPCUTETCKHUM YUeOHHUK)
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Honmatox A
MiHiCTEepCTBO OCBITH 1 HAYKH YKpaiHU

Jlep>xaBHUM Bului HaBuYaibHUM 3aKiaja «[I[puaHinpoBCchKa Jiep)KaBHa
akajiemisi Oy/lIBHUITBA Ta apXITEKTypu»

Kadenpa 3emiieBnopsiAkyBaHHs, OyIIBHUIITBO aBTOAOPIT Ta reojie3ii

3ABJJAHHSA
Ha KOHTPOJIbHY POOOTY 3a KypcoM
«[pyHTO3HABCTBO, OCHOBH Ta (DYHIAMEHTI

CryneHnt rpymna bakyabTeT
116

Jano: po3mipu OynuMHKY a00 CHOpyId; KPOK Ta MEPETHHH KOJIOH; KUIbKICTh
MOBEpXiB; HABAHTAXEHHS, J3THHAIbHI MOMEHTH; pailloH OyJiBHUIITBA,
1H)KEHEpHO-TCOJIOT1YHI ~ yMOBU  MaiijjlaHuuka  OYJIBHHUIITBA, TOTYXHOCTI
IeOJIOTIYHUX BIJIKJIaJ€Hb, OCHOBHI (I3MYHI Ta MEXaHIYHI XapaKTePUCTHKU
IPYHTIB.

HeoOxiaHo:
1. Bu3HauuTH BIACYTHI (PI3UKO-MEXaHIYHI XapaKTEPUCTHUKU IPYHTIB KOXKHOTO

re0JIOrYHOT0 HalllapyBaHHs, MOOYAyBaTH T€OJIOTTUHUN PO3Pi3.

2. BuznauuTu rmbOuHy 3akiiaaHHsa QyHIAMEHTY.

3. Po3paxyBaTu Ta 3ampoeKTyBaTH (3aKOHCTPYIOBAaTH) (YHIAMEHT IIiJl KOJOHY
Ha TIPUPOHINA OCHOBI.

4. BukoHaTH T€XHIKO-€KOHOMIUHI PO3PaXxyHKH yJIalITYBaHHS (pyHIaMEHTY.

Ha kpecneHnH1 NoBUMHHI OYTH MOKa3aHi:

1. KoncrpykTuBHa cxema OyaiBimi miaH 1 po3piz (M 1:500).

2. T'eonoriynuii po3pi3 MaigaHduka OY/IIBHUIITBA 13 BKa3iBKOW (Pi3HKO-
MEXaHIYHHMX XapaKTePUCTHUK IPYHTIB.

3. Koucrpykuis pyngamenty (maanu ta po3pizu M 1:100, 1:50, 1:25).

4. Emropu po3nojuly HPUPOJHOIO Gy Ta JOJATKOBOIO Gz THCKIB Iij
byHIaMEHTOM.

5. Tabnuis TeXHIKO-€KOHOMIYHOTO PO3PaAXYHKY.

KepiBHUK KOHTPOJIBHOI poOOTH

Jlata Bumadi 3aBJaHHsa « » 20 p
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Jonatok b
Tabmnus b.1
KoHcTpykTuBHI faHi OyAHHKIB 200 COPY/I.
1 Bapiantu
ORBHIEH 592" 1"3 [ 4 | 5 | 6 | 7 | 8 | 9 | 10
1 2 | 3 | 4 | 5 | 6 7 8 | 9 | 10 | 11
1. llosxuna 48 | 54 | 60 | 72 | 60 | 54 | 84 | 96 | 120 | 108
OYAMHKY, M
2. Illupura 27 | 24 | 30 | 36 | 21 | 18 | 60 | 72 | 84 | 72
OYAMHKY, M
3-Kimekier a1 g ) g 3 3 | 3 | 3| 3 | 3 | 3
ITPOJILOT1B, IIT.
4. lllupuna
MPOJIbOTIB, M. 9 9 12 18 6 6 18 24 30 24
AB
BB| 6 6 6 6 9 6 | 24 | 24 | 36 | 36
Br| 12 | 9 | 12 [ 12 | 9 | 6 | 18 | 24 | 18 | 12
3. Kibiicts 6 | 2 | 5| 1|8 | 3|7 2|61
[IOBEPX1B, LIT
6. Bucora 36 | 48 | 36 | 48 | 36 | 48 | 36 | 48 | 36 | 48
MOBEPXY, M
7. Kpok koj0H
o psijiax, M: 6 6 6 12 6 6 6 12 6 12
’,A,1
b7 1218 6 | 12| 12|18 1212 6 | 12
B 12 6 |12 18] 6 6 2 6 | 12 | 18
J' 6 | 18| 12 6 |12 18] 6 |12 12 ] 6
8. Bunxonon | spp | a3ppe | 3pK | 35K | 3BK | 3BK | 3BK | 3BK | 35K | 3BK
(maTepian)
z;)f:g:f(’;ga) 04x|06x|0,6x|08x|06x|05x]05%x|08x|1,2x]0,8x
N > 1 0808|120 12|12 |12] 10| 06|08 12
10.
HaBanraxeHHsa
Ha
byHI1aMeHTH
psy
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ITponorxenus tadma. b.1.

1 2 3 4 5 6 7 8 9 [ 10 | 11

if‘iﬁ’ 2500 | 2268 | 1836 | 4320 | 1100 | 1200 | 1100 | 1600 | 2200 | 1900
Y WIOWHIHL | 990 | 320 | 210 | 540 | 150 | 180 | 180 | 210 | 250 | 190
M,, kH*m

| 190 | 100 | 120 | 540 | 100 | 180 | 90 | 45 | 250 | 50
M,, kH*m

;ﬂig’ 4500 | 6300 | 5510 | 5760 | 2600 | 5000 | 2300 | 3100 | 5100 | 5300
y WIOMMHL] 350 | 520 | 480 | 620 | 290 | 620 | 270 | 360 | 640 | 480
M,, kH*m

15 O 160 | 160 | 100 | 200 | 140 | 150 | 110 | 120 | 130 | 60
M,, kH*m

i{‘ig’ 5400 | 6300 | 5508 | 4320 | 2600 | 5000 | 3800 | 4000 | 3400 | 4200
Y WIOMIHL 1 150 | 520 | 480 | 540 | 290 | 620 | 300 | 490 | 420 | 420
M,, kH*m

B e | 90 | 160 | 100 | 150 | 140 | 160 | 90 | 160 | 200 | 50
M,, kH*Mm

;’Iiﬂ’ 3500 | 2268 | 3672 | 2830 | 1100 | 1200 | 1100 | 1600 | 1500 | 1100
Y WIOWIHL | 470 | 320 | 420 | 350 | 150 | 180 | 180 | 210 | 180 | 160
M,, kH*m

| 45 | 100 | 140 | 150 | 100 | 160 | 90 | 45 | 180 | 80
M,, kH*m

11,

Inanysansna | -0,60 | -0,45 | -0,30 | -0,15 | -0,60 | -0,45 | -0,30 | -0,15 | -0,60 | -0,45

BIIMITKA, M

12. BigmiTka

11 JUTOTH - -2,0 - -2,5 - -2.8 - 3,0 - 2,0

MiIBay, M

13. Paiion -

— JIHIIIpONIETPOBCHK

14. Knac BI5 | B20 | B25 | B30 | B35 | B15 | B20 | B25 | B30 | B35

OCTOHY
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Honatok B
Tabaumg B.1
JlaH1 Mpo 1HXEHEPHO-TEOJIOTTYHI YMOBH IIJIOIIAJIKH
™ % I[aHl
© = = BUIPOOYBAHHS
H s 2 ' XapakTepuCTUK COVIT
22 = % | £ Bounoricts, % " PYHTY
o > Nl Y : . ITAMIIOM
> X Q 1= MIIIHOCT1 —
3 &5 = - X T g [LTOLIer)
2 = © E =3 gmz QE)r = 5000 cm
3 z g 5 T S | K =i
= g & i g o % = = o BHYTp | IluTom | 8 €
= = 2 = 2 § g Ef-;“ < § | 1MIHBO e = P S
g @ & g < S 5 >=| TO | 3uemie o/ on’ oM
R = S | 3 & | &% |= 27| Tepra | mua C,
T E|E |E|TEl 2] o | xha
= = | rpan
1 2 3 4 5 6 7 8 9 10 11 12 13
Pocnvuunwmii map 0,4-06 | 16,0 - 12,6 - - - - - - -
CyrammHoK . | 48-42 175|269 |20 | 29 | 16 - - 0,37 - -
TIEPEB1IKIIAICHUI
100 0,63
. 200 1,36
1 ) _ _ _ y
[Ticok mumyBaTUit 3,6-40 | 174 | 26,5 | 15 26 2 0,30 300 179
400 2,70
ITicok Cepeboi 14,6- 194 | 26.2 | 20 i i i i 0,29 i i
KPYMHOCTI 13,8
PiBeHb TIpPYHTOBUX
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BOJI HA TTIMOUHI 9M

ITponoskenns tabmn. B.1

2 3 4 5 6 7 8 9 10 11 12 13
Pocnunnwmii map 0,9-1,1 | 15,8 - 12,0 - - - - - - -
CYDMMHOK  KPACKO | 5664 | 178 | 266 (17,0 22 | 14 | - . 0,37 . .
Oypuii

100 0,70
) . 200 1,40
Cymicok nunyBatui | 2,8-3,0 | 16,7 | 26,4 |16,0| 19 14 20 3 0,35 300 210
400 3,20
Hicox . bes | 188 | 265|170 - | - i i 0,20 i i
KPYITHO3EPHUCTHIMA MeEX1
PiBeHp  TpyHTOBHX
BOJI Ha rJIMOuHI 4M
Pocnunnwmii map 0,3-0,8 | 15,8 - 12,0 - - - - - - -
100 0,75
Hacunuuit  1pyHT i 200 1,56
(cyrmumucTHii) 3,8-35 | 154 26 |135| 20 |115 19 4 0,40 300 220
400 3,30
CyrnmHOK 7,0-8,0 19 26,8 | 22 28 15 - - 0,37 - -
['muna 10,2-9.6 | 19 272 | 24 46 16 - - 0,41 - -
PiBeHp  IpyHTOBHX
BOJI HA TTIMOWHI M
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[Tponorxenus tadma. B.1

2 3 4 5 6 7 8 9 10 11 12 13
Pocnunnmii map 0,8-0,6 15 - 14 - - - - - - -
Hicox . | 5559|192 | 265 | 20 | - - - - 0,29 - -
piOHO3EPHUCTHI

100 0,66

. 200 1,32

MynucTtuii rpyHT 25-20 | 16,2 27 20 24 14 17 4 0,42 300 1,98
400 3,70

I'nmuna 10,3-9,7 | 20 276 | 25 46 16 - - 0,41 - -

PiBenp  rpyHTOBHX

BOJ Ha TIMOUHI 4M

Pocnvnnmit map 0,8-1,0 | 16,4 - 13 - - - - - - -

Cyricok nuiayBaTa 4.6-5,0 18 268 |175| 20 15 - - 0,30 - -
100 0,52

. 200 1,04

CyrJIMHOK JIETKUM 25-30 | 175 | 26,6 | 17 21 12 18 17 0,42 300 158
400 2,80

theox  cepetib0 | 5549 | 20 | 265 | 18 | - | - | - - | 027 : :

3CPHUCTHH

['muHa yeTBEepTUHHA 185 | 274 | 27 42 17 - - 0,41 - -

PiBeHp  IpyHTOBHX

BOJ Ha TIJIAOWHI

2,5M
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[Tponorxenus tadi. B.1

2 3 4 5 6 7 8 9 10 11 12 13

Pocaunnmit map 0,6-1,0 16 - 13 - - - - - - -

100 0,58

. 200 1,16

CyTIMHOK JIETKUN 5,5-6,0 17 26,5 | 16 23 13 17 10 0,40 300 175

400 2,90

Cymicoxk 45-3,8 | 19,2 | 26,6 | 15 18 12 - - 0,31 - -

Hicox 98102202 | 265 | 17 | - | - - - 0,26 - -
CepeTHLO3EPHUCTUI
PiBenb  rpyHTOBHX
BOJ Ha IJIMOUHI

4,5m

Pocnvnnwmii map 0,8-1,0 16 - 12 - - - - - - -

Hicox . | 5855 | 19 | 265 | 18 | - - - - 0,28 - -
NpiOHO3EPHUCTUI

100 0,69

) . 200 1,36

Cymicok nunyBatuii | 3,2-3,5 | 17,2 | 26,7 | 19 22 15 20 4 0,36 300 207

400 3,00

['muHa TpeTHHHA 20 274 | 24 46 16 - - 0,42 - -
PiBenp rpyHTOBHX
BOJ Ha riuOuHI

1,75Mm
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[Tponorxenus tadma. B.1

2 3 4 5 6 7 8 9 10 11 12 13
Hacunuawuii Ipynt 0,5-0,8 | 16,2 - 12 - - - - - - -
Cymicoxk 3,1-4,5 19 | 26,6 | 19 22 15 - - 0,30

100 0,36
[Ticok MUIKO 200 0,72
sepEHCTHA 4,1-38 | 17,3 | 26,5 | 16 - - 28 1 0,29 300 1,08
400 2,10
['nunHa TpeTHHA Bes' 204 | 27,8 | 23 38 15 - - 0,42 - -
MEXI
PiBenp rpyHTOBHX
BOJX — 4M.
Hacunnuii [pynT 2,0-14 | 155 - 12 - - - - - - -
Cymicoxk 4,8-4,2 19 | 26,6 | 19 22 15 - - 0,30 - -
100 0,42
) . 200 0,84
[Ticok mumyBaTuit 3,6-40 | 17,2 | 265 | 14 - - 26 2 0,26 300 126
400 1,95
Cyrmiok  kpacko | bes 1 og 4 076 | 22 | 38 | 15 | - - | 040 : :
Oypuii MEXI1
PiBeHp  TpyHTOBHX
BOJ Ha TIJIAOUHI
6,9m
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[Tponopxenus tadma. B.1

1 2 3 4 5 6 7 8 9 10 11 12 13
MynucTuii rpyHT 2,0-15 | 18 - 135 - - - - - - -
100 0,58
) . 200 1,16
[Ticok mmryBaTuii 55-59 | 175 | 26,5 | 18 - - 25 3 0,28 300 174
400 2,50
10 | CyrnuHok Oypui. 48-41 | 19,2 | 26,7 | 19 30 16 - - 0,41 - -
Hicorx “P-1 6268 | 201|265 |18 | - | - - - 0,27 - -
KPYITHOCTI
PiBenp  rpyHTOBUX
BOJ Ha IJIMOUHI
5,3Mm
MynucTuii IpyHT 1,6-2,0 | 15,6 - 13,5 - - - - - - -
100 0,58
200 1,16
['muna rmractuyHa 40-35 | 175 27 32 48 18 15 6 0,42 300 174
400 2,90
1] ok = MK | g 095 | 198 | 255 | 18 | - | - - - 0,25 - -
3CpHUCTHH
['muna 48-54 | 204 | 27,8 | 24 44 17 - - 0,41 - -
PiBeHp  IpyHTOBHX
BOJ Ha TIJIAOWHI

1,.8m
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[Tponopxenus tadma. B.1

1 2 3 4 5 6 7 8 9 10 11 12 13
Hacunuawuii Ipynt 2,0-22 | 16,4 - 13 - - - - - - -
Cyrmicok 3,5-4,1 19 | 26,6 | 20 22 15 - - 0,30 - -

100 0,39
[Ticok mmryBaTuii 3,0-35 | 184 | 26,5 | 19 - - 27 3 0,28 288 ?_:12
12 400 2,70
['muna Bes' 19,2 | 26,7 | 22 34 16 - - 0,40 - -
MEXI1
PiBenp  rpyHTOBUX
BOJ Ha IJIMOUHI
2,7M
MynucTuii IpyHT 1,8-2,0 | 16,2 - 14 - - - - - - -
CyTrIMHOK BaKKUI 3,4-40 | 184 | 27,1 | 20 32 16 - - 0,38 - -
100 0,41
Cymicok .| 3228|173 | 266 (019| 21 | 15 | 18 6 0,30 2001 0,82
13 | MHITYBATHH, NETKHH 300 1,29
400 1,95
ITicok kpynHuUi 198 | 26,5 | 20 - - - - 0,25 - -
PiBeHp  IpyHTOBHX
BOJ Ha TIJIAOWHI
8,0Mm
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3akinyenHs taoi. B.1

1 2 3 4 5 6 7 8 9 10 11 12 13
Pocaunnmit mrap 0,9-0,6 | 16,2 - 13 - - - - - - -
Hicox | 4539 | 178 [ 265 | 11 | - | - - - 0,28 - -
CePETHbO3CPHUCTUN

100 0,4
[Ticok mmryBaTuii 6,7-7,2 | 17,8 | 26,4 | 18 - - 26 3 0,29 :2)’88 g’g
14 400 2,0
12,0-
['muHa yeTBEepTUHHA 140 19,7 | 274 | 25 44 20 - - 0,42 - -
PiBenp  rpyHTOBHX
BOJA Ha rauOuHi
7,0M
Hacunuuii rpyHT 1,8-2,0 16 - 10 - - - - - - -
100 0,90
200 1,8
CyrimHOK 6,4-7,4 | 16,5 | 26,7 | 19 30 16 170 7 0,38 300 27
400 3,8

15 | [Ticox MiIKui 48-54 | 181 | 26,5 | 16 - - - - 0,26 - -
thicor  cepentrol 198 | 265 |20 | - | - | - - | o027 : :
KPYIHOCTI
PiBenp rpyHTOBHX
BOJ Ha riuOuHI1

10m
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YMoBHI rpadivHi Mo3HaYeHHs OCHOBHUX BHUJIIB IPYHTIB, Honatok I
iX KOHCHCTEHIIIi 1 CTYIEHS BOJOTOCTI Ha 1HXKEHEPHO-
reoyioriyHux pospizax i1 kosonkax (JACTY b A.2.4-13-
97) NostaseHn HaitMBrYBAHHA
Q0oanpugnue HanusHOBAH WS
€ rpy
Moauayenun Hadmenymanun rpynry Ko In BAROTOCTI =
OGoanauenue Hll'm::wm mm:m m RADHHOCTY ' 1 Aneeponir
Cynicok, cyrmmHoK, }sepm 1 1 ) Anasponut
T/IHHR = '
Cynacs, cyrnuHok, nennas A X
rAMHE ~ 2 ﬂri.mwr
Nicox Manosonorui MMapHT
Mecox - Manoanasait ——l
CyrnsHOK, FAMHG {HanisTeepna
E CYramMHOK, rMHa Nenymepaas - T 3 Aprinir
PRI Aprunaut
_l.r \‘ i !
Te came TyronnacTuuHa 4 Bpexuia
To xe TyronnacTuunan - Epexuvs
; ¥ 72
: 5 Banywm
Cynicok i MnacTvmna gz Bamymsi
Cynecs i MnacmwuHan -
E Micok i Bonorni
Mecox : - BaaxHbii =] S | 6 Manska
= |
S iCyfnuHox. FAVHA  M'akonnacTvuHa 2 o e-? !
\ | CYTRMHOK, rmvma ! MArkonnacTuuHas - -
\ Te came : MAauHHORNACTMYHA i 7linc
, N | To xe . TekysennacTvunas | - = i Func
| 1 . f 7 '
| 1 iT n | :
! ] I ;T: o -TSR:’Q?. : - i 8 Fuma
i iMicak . _ | HackueHun Bogon E
i iMecox . HachieHHbIA 8OO/
] ! \ '
! 9 [pasenir
: Fpasenut
I ! 10 Fpasii
2 e e, i Fpaswid




Honmarok ]

Bignosimro JO JEPXXCTAHIAPTY 25100-82 mimani TpyHTH
KIacU(IKYyIOTbCS 3aJ€KHO BiJl KOEPIIIEHTa MTOPUCTOCTI Ta CTYIEHIO

BOJIOTOCTI
Bun rpyaty
Tun rpynry IIUTBHAM Ce?p CAHLOT Puxmmit
IIJIBHOCTI
[Ticok:
I'papiitiui, kpymamit | 5g 0,55<e <0,70 ¢>0,70
1 cepenHbOi
KPYMHOCTI
TpiOHMIA e<0,60 0,60<e <0,75 e>0,75
[TumyBatuii e<0,60 0,60<e <0,80 e>0,80
Pi3HOBUMI MilIaHUX TPYHTIB Cty1iHb BOJIOTOCTI
Mauo BoJiori 0<e<0,50
Bouori 0,5 <e <0,80
Hacwuueni Boxoro 0,8<e<1,0

ITo unciry mmacTuaHOCTI I, TMITyBaTO-TTMHUCTHX IPYHTIB PO3ALISAIOTH Ha

TUIIN
Cymicok 0,01< 1,<0,07
CyrimHOK 0,07< 1,<0,17
['munn 0,17<1,

B 3anexHOCTI BiJ] KOHCUCTEHIIIT TTIMHUCTI IPYHTH PO3ALISIOTH
Ha PI3HOBU]IM 32 NOKa3HUKOM TEKy4ocTi [

Cymicku C}{FHI/IHOK 1 TJIMHA
Teepai IL<0 HaE?BeTI?ilszi o<IILL<58,25
Memsi | 0= 151y T T 0501, <075
Tekyui 1<, nzzzi];:;{i 0.75<l =1
Tekyui 1<I_
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Honarok E
Tadomus E. 1
HopmatuBH1 3HaY€HHS MUTOMOTO 34YEIUICHHS ¢, Klla, KyTa BHYTPIIIHBOTO
TEepTA ¢n, Tpaj, 1 Moayis aedopmarnii £, MlIla, mickiB 4eTBEpTUHHUX

BIIKJIA/11B
[To3navyenHs | XapaKTepUCTHKU IPYHTIB MPU KOEPIIIE€HTI
[Ticku XapaKTEPUCTHK MOPUCTOCTI €
IPYHTIB 0,45 0,55 0,65 0,75
['paBenmcri i n 2 L - -
KpymHi On 43 40 38 -
E 50 40 30 -
CepenHboi cn 3 2 L -
KPYIIHOCTI ®n 40 38 35 -
E 50 40 30 -
Cn 6 4 2 -
Jpi6Hi On 38 36 32 28
E 48 38 28 18
Cn 8 6 4 2
[TuyBaTi o 36 34 30 26
E 39 28 18 11

Tao6mung E.2
HopmatuBHI 3HaYEHHS MUTOMOTO 34YEIUICHHS ¢y, Klla, KyTa BHYTPIIIIHBOTO
TEPTS ¢, TPa., TNIMHUCTHX HEJICCOBHUX I'PYHTIB YETBEPTUHHUX

BIIKJIA/11B
HavimenyBanns XapakTepUCTUKH IPYHTIB TIPH
IPYHTIB 1 MEXI [To3HaueHHs KOoeIII€HTI MOPUCTOCTI e
HOPMATHBHUX XapaKTEPUCTHK
3HAYEHb 1X OKAa3HUKA IPYHTIB 0,45|0,55|0,65|0,75|0,85(0,95|1,05
TEeKY4OCTI1
0 < I < Cn 21 |17 | 15 | 13| - - -
Cymicku 0,25 On 30129 |27 |24 | - - -
0,25 < I < Cn 19 11513 |11 ]| 9 | - -
0,75 (o 28 | 26 | 24 | 21| 18 | - -
0 < I < Cn A7 |37 131 |25|22 |19 -
0,25 On 26 | 25|24 | 23|22 |20 | -
Cyrmmsxu 0,25 < I < Cn 391342823 (18|15 -
0,5 On 24 |1 23 122 |21 |19 |17 | -
0,5 < I < Cn - - 125120 |16 |14 | 12
0,75 (o - - 119118 16|14 | 12
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ITponorxenus tadma. E.2

0 < I < Cn 81 |68 |54 |47 |41 | 36
0,25 (o 2112011918 |16 | 14
U 025 <1 . < Cn - |57 |50|43 | 37| 32
0,5 On - 18|17 ]16 |14 | 11
0,5 < I < Cn - 145141 |36 | 33| 29
0,75 On - 115114 |12 10| 7
Tabmums E.3

HopmatuBHi 3Ha4eHHS MOAYJIs Jeopmarlii INIMHUCTUX HEJIECCOBUX IPYHTIB

HaitmenyBanus Monayns nedpopmariii E, MIla, npu
IPYHTIB 1 MeXi KOCQIIIEHTI TOPUCTOCTI €
[ToxomKeHHs 1| HOPMATHBHHUX
BIK IPYHTIB 3HAYCHb IX |0 |0 |13 |19 |10 |00 | 10 | |<|©
IIOKa3HUKA c|lo|oco|c|c|oc|loc || T
TEKy4oCTi /|
AJtoBianbH Cymic| 0< 1, <
i, | - 075 | - 3212411610 7 | - | - |- -]|-
FCHoBtaTh 0<I < - |34|27|22[17 14|12 ] - |-]- |-
Hi, O3€pHi, 0.25
| Cyrn[025<1| - [32]25( 1914 (11| 8 | - |-|-|-
nHkHA |< 0,5
8 05 < 1If-1|-1]-117]12|8 |6 |5 |-|-]|-
= <0,75
2 0 < Il -] -128(24|21|18|15|12|-|-|-
= 0,25
E [mua 025 <1 | - | - | - [20]|18 (15|12 9 |- |- |-
= nu <05
5 05 <If-|-1]-1|-115112|9 |7 |-|-]|-
g <0,75
7 |®dmosio-  [Cymic|0 < . <| - |33(24 (17|11 | 7 | - | - |-|-|-
rJsIiajgbHl |KA 0,75
Cyrmn 0 < I . <| - (4033|272 - | - |- |-|-|-
nuku (0,25
0,25 <1 14| 7 -
<0,5 - 135(28 22|17 - - -
0,5 < I -
<0,75 - | - | - 1713|110 - | - - | -
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ITponorxenus tada. E.3

Cyrmic
Mopenni |« [1L<0,5 [60(50(40| - | - | - |- |- |-]-]|-
Cyrn ’
WHKHU
025 <[ - |- |-]-1-1|-127|25|22| - |-
FOpchki I.<0
BIIKJIaIU Imma 0 <1, < - |- |-|-1|-1-124]22]19|15] -
OKCBOP/JICHKOT |H 0,25
0 spycy 025<I| - -|-|-1]-1-1-1-116|12(10
<0,5
Honatok K
Taomurg XK. 1

Koedoimient Ky,

KoedimienT K, mpu po3paxyHKoBii
cepeaHbo1000BI1H TeMIlepaTypi NOBITPS B
OcobmBocti criopy MIPUMIILICHH], 1110 HpI/IMI/I.Ka% JI0 30BHIIIHIX
¢dbyHnamenTis, °C
0 5 0 | 15 |20
1JIbIIIE
be3 migBany 3 migjmoramu, 1o
BJIAIITOBYIOTH:
- 110 TPYHTY; 0,9 0,8 0,7 0,6 0,5
- Ha Jlarax 1o IrpyHTy; 1,0 0,9 0,8 0,7 0,6
- 110 yTeruieHoMy 1okoJsHOMy| 1,0 1,0 0,9 0,8 0,7
TIEPEKPHUTTIO
3 mpaBamoM uyu TexHluauMm| 0,8 0,7 0,6 0,5 0,4
T IITISIM

[Mpumitka 1. HaBemeni B Tabmumi B.1 3HadenHs koedimienra Kk
BIIHOCSATBCA 70 (DYHIaMEHTIB, y SKUX BIJCTaHb BiJ 30BHINIHBOI I'paHi
CTIHM 110 Kparo ¢yHmameHty & < 0,5 m; gkmo a > 1,5 M, 3HaueHHs
koedimienTa Ky miaBumryrotecs Ha 0,1, ajle He OUTBINE HIX 10 3HAYCHHS
ke = 1, npum mnpoMmixkKKoMy poO3Mipi af 3HaueHHs Koedimienta K
BU3HAYAIOTh 1HTEPIOJISAIIEIO.

[MIpumitka 2. Jlo mpumilieHb, OO0 NPUMHUKAIOTh 70 30BHINIHIX
dbyHIaMEHTIB, BITHOCATHCS MiABAIM 1 TEXHIYHI MAMULIIA, a 3a ix
B1JICYTHOCTI - IPUMIILICHHS TIEPIIIOTO OBEPXY.

[Mpumitka 3. Ilpum TPOMDKHMX 3HAYCHHSIX TEMIIEpaTypH TOBITPs
KoeimieHT Ky, mpuitMaroTh 3 OKPYTJIEHHSIM JI0 HAWOIMKYIOTO MEHIIOTO
3HAYEHHS, 3a3Ha4Y€HOr0 B TaOJIHIII.
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Honatok K

Taomur K.1
Koedimientu M,, My, M
Kyt Koedirtientu Kyt Koedirtientu
BHYTPIIIHHOTO BHYTPIIIHHOTO
TEePTA P11, M, Mq M. TEePTA P11, M, Mq M.
rpa. rpaj.

0 0 1,00 | 3,14 23 0,66 | 3,65 | 6,24

1 0,01 | 1,06 | 3,23 24 0,72 | 3,87 | 6,45

2 0,03 | 1,12 | 3,32 25 0,78 | 4,11 | 6,67

3 0,04 | 1,18 | 3,41 26 0,84 | 4,37 | 6,90

4 0,06 | 1,25 | 3,51 27 091 | 464 | 7,14

5 0,08 | 1,32 | 3,61 28 0,98 | 493 | 7,40

6 0,10 | 1,39 | 3,71 29 1,06 | 5,25 | 7,67

l 0,12 | 1,47 | 3,82 30 1,15 | 5,59 | 7,95

8 0,14 | 1,55 | 3,93 31 1,24 | 5,95 | 8,24

9 0,16 | 1,64 | 4,05 32 1,34 | 6,34 | 8,55

10 0,18 | 1,73 | 4,17 33 1,44 | 6,76 | 8,88

11 0,21 | 1,83 | 4,29 34 1,55 | 7,22 | 9,22

12 0,23 | 1,94 | 4,42 35 168 | 7,71 | 9,58

13 0,26 | 2,05 | 4,55 36 1,81 | 8,24 | 9,97
14 0,29 | 2,17 | 4,69 37 1,95 | 8,81 | 10,37
15 0,32 | 2,30 | 4,84 38 2,11 | 9,44 | 10,80
16 0,36 | 2,43 | 4,99 39 2,28 110,11 | 11,25
17 0,39 | 2,57 | 515 40 2,46 | 10,85 11,73
18 043 | 2,73 | 5,31 41 2,66 |11,64|12,24
19 0,47 | 2,89 | 548 42 2,88 [1251]12,79
20 0,51 | 3,06 | 5,66 43 3,12 | 13,46 | 13,37
21 0,56 | 3,24 | 5,84 44 3,38 | 14,50 | 13,98
22 0,61 | 3,44 | 6,04 45 3,66 | 15,64 | 14,64
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[Tpuknan ohopmieHHs rpadiuHOl YaCTUHH
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