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Hacrosmue texHudeckue pexomeHgauuu (TP) paspaGoranm
I'VIT «<HHMMoccrpoii» 1o 3axasy OAO «MockoBCKHif KOMHTET [0 HayKe
H TexHonoruam» (norosop Ne 3-C/04), kak oIUH H3 pe3y/IETaTOB HaydHO-
HccneoBaTeNbCKUX paboT o TeMe: «Pa3paboTKa TEXHOMOTHI NPHMEHEHHS
NOJHATHIEHOBHIX TPY6 C ABYXCIIOHHON rodpHpPOBaHHOM CTEHKOH
B TOA3EMHBIX HIDKEHEPHBIX CETAX HOBOIO IOKOJEHHS C IPOBEZICHHEM
SKCTIEPUMEHTANTBHLIX PaboT Ha ONLITHEIX ydacTkax» (pasnen «PazpaGorka
TEXHOJIOTHH NPOKJIaAK# TPYOGONpOBOAOB BOXOOTBEACHHS M3 IOJH-
STHJIEHOBEIX TPYO xuamerpoM 100-500 MM ¢ ABYXCII0iHOI cTeHKO# rogpu-
POBaHHO# HapyKHOIH ¥ IIaAKoi BHYTpeHHel C HCIIONb30BaHHEM TIOHITH-
JICHOBBIX KOJIOALIEBY).

TexHuueckHe peKOMEHOALMH TOATOTORNEHbl Ha OCHOBE INPOBELEH-
seix T'YII «HHMHMocctpoii» Hcclie1oBaHUH, HAKOTUIEHHOIO OTEYECTREH-
HOTO H 3apy0eKHOrO OITbITa 110 IPMMEHEHHIO TUIACTMACCOBHIX TPYO, B TOM
yucie ¢ ABOAHBIMH CTEHKaMH, NpH ycTpoiicTBe TpyGonpoBoaoB
Ge3HaIopHO} KaHAIM3aLMH M CaMOTEYHBIX BOXOCTOKOB.

PaspaGotke TP npepwectsoran Boiryck 3A0 HITO «Crpoitmonnmepy»
OITBITHBIX MapTHii OMU3THIEHOBBIX rodpupoBadHeIX TPy (III'T) ¢ aByx-
CITOMHOM CTEHKON HOMHUHAIBHEIM BHYTPEeHHHM JHaMeTpoM 100 MM, 150 1
200 MM H NpoKIajika U3 HUX ONBITHBIX YYaCTKOB BHYTPHMKBAPTAIBHOM
KaHaTH3alHH.

Texnuueckue pexomeHmaunu cormtacoBanel:  AO «Mocnpoekry,
3A0 «Mocutxnpoekm, XK «Inaemoccrpoii», 3A0 «[1aBMOCHIDKCTPOIN»,
TTAVKC I'Tl «Moceonokasamy 1 3A0 HITO «Crpoiinomumepy.

TP pazpaGotans! K.T.H. CiaaxossiM A.B. H K.T.H. OTCTaBHOBEIM A.A.
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Tlpasuremserso Mocxsnt Texauueckne peKOMEHIAUKH TP170 - 05
Komrunexc apxurexTyphi, Ha NPOCKTHPOBAHHE H CTPOHTENLCTBO
CTPOHTENLCTBA, NOMEMHBIX CeTell BOAOOTBEACHNS Bsonxres
Pa3BUTIA U PEKOHCTPYKINH 13 6e3HANOPHEIX NOMHITHIEHOBEIX TPYS ¢ Brepsbie
ropona RBYXCIIOHHO# CTeHKOMH
1.OBIMAA YACTD

1.1. Hacrosumue TeXHuueckHe peXOMEHARLMH PACHPOCTPAHAIOTCA Ha NPOEKTHPOBANNME U
CTPOMTENLCTBO NOAIEMHBIX CeTeit BOROOTBEACHHS (KAHAIHIALMK H BOJOCTOKOB) I3
6e3nanopHLIX MOMHITHNEHOBLX rodpHpoBAKHEIX TpyO Aanee ITT ¢ mByxcnoiuoi crenkoit
(rnanxoif BHyTpenHei 1 rodpupoB2HHON HAPYXHO).

12 Tlpr  crpouremecre BopootBopsmmx cereit w3 IIIT ROMKHE  yquTHIBATHCK
Tpebosanns CHull 2.04.03-85, CHull 3.05.04-85, CIT 40 ~ 102 ~2000, rocynapcrseHnsx
CTAHA3PTOB M BEAOMCTBEHHBIX HOPMATMBHLIX NOXYMEHTOB 1O 3KONOTHYECKON M NOXApHON

GesomacHocTH.

1.4. Coopyxesxnsie Bogoorsonsmue camoreynnie cetit i3 II'T crenyer npumumars B
3KCIIY&TRUMIG B COOTBETCTBHA ¢ Tpebosarmwmu CHrIT 3.01.04-87 u zeficTeyomumu

HOPMAaMH,

1.5. JIna coOpyReHHR BOXOOTBOAAMMX TPyGONPOBOAOB RO/DKHE npuMenstoca III'T,
otseuatomye TpeGosannam TY 2248-025-4198- 9945 «TpyGs rodprpoBanmHbie 13
DONMITHNEHA A CHCTEM KAHATKH3ALHH K BojooTeenernay 3A0 HIIO «Crpolimonimepy
(pxc. 1, Tabn. 1).

Ocnoeusie nokasetenu ceolics IT'T npusonsrcs 8 Tabn. 2.

[IprMedanns; MOXHO ¥Croab30BaTh TPYSH IIT'T, HIrOTOBNIAEMEIE B COOTBETCTBYY C APYToit
HOPMATHBHO~ TEXHHUECKOH HOKyMenTauneH, a Taoke TPYOL! HMNOPTHOrO
TPOU3BOACTBA, TIOKA3ATENH CBOHCTB KOTOPEIX HE HIHKS NPHBEACHHEIX B Tabu. 2.

YTBEPXXHEHBL:
PA3PABOTAHBI Havansuux Ynpasnesusa J——
I'VIT «<HVH Moccrpoib HAYTHO-TeXHHYECKOH NOJIMTHKH B
cTP CTpomTensHOl oTpacau B jieiicTBue
21.04.2005r. A.H murpues 1 sonx 2005 r.




Puc.1. Cxema nommTinenosoi rodpuposantoit meyxcnolinofi TpySu

Tabmima 1. Pa3Meprl NOMHITHIEHOBHIX TOPPHPOBAHHEIX ABYXCNONHBX TPYG
PaiMepr B MM

Hommansanii D D; S Macca*®),
’m HOM. x&, nou, | PR §i HOM, m-, ¢ xr/M

200 19631 29 | 232 29 109¢ 24 06 [212| 171
250 2452) 29 | 2875 2,9 ,3] 28 06 | 265 2,52
300 29571 32 | 345 32 13] 3 06 (353{ 328
350 3480 32 | 397 32 141 32 08 [353] 407
400 398,01 40 446 40 16| 34 1 44 48
450 44801 40 | 4% 4,0 1,8 36 1 44 5,89
500 - - - - - - - - -

I-(4)

%) eTHAR

1.6. Jinx crpowrenscrsa GesHanOpHEIX BOAOOTBORAMMX TPYGONPOBOAOB AOMYCKAIOTCH K
TIPUMEHEHUIO TOJIEXD TPyOR!, MMeromue cepTidurar cooTsercTaus B cactemax F'OCT P unu

Mocerpolicepruduxaimn,




Tabnuna 2. QMIUXO-MEXBHHIECKHS TOKEIATENH
TIOMITHICHOBLX TOGPHPOBAHKEIX ABYXCHOAHEX TpyD

Hanmexopauue PAIMEPHOCTL 3HAYCHHUG TIpumenanue
5000- 10000
ITa no CIT 40-
Konsliesas sKeCTKOCTh, HE MeHee Ia 8000 102-2000
(xecrxue), 8
xI1a o ISO
Orcyrcreue
CroftkocTs X yaspy nanmomm.(oorpyaou 0,8 xr - nogr}; f;f‘::"ﬁ .
npr Temmeparype 0°C ocmui,
B3QTyTY)
TepMeTnunocTs B c60pe ¢ NONUITHACHOBEIMH
Mydramn ¥ KOTEUAMA MpH TeMneparype 20°C MuH >10 -
B BHyTpeHHeM Aasaenun 0,05 MIIA
CrolixocTs & BO3AEHCTBAO CMEHR ; Orcyrcrene
Temneparyp ot - 50°C zio + 50°C NOBpEXNeRHM 3
CrolixocTb K pACTPECKHBRHHIO B BOHBIX
PacTBOpax MOBEPXHOCTHO-GKTHBHEIX BEMICCT - Orcyrcrsue -
PACTpECKUBABHA

npn Temneparype 50°C

1.7. TpybmII'T mexnay coSolt cnenyer cocmunsts Mydramu ¢ mByMs pactpybamu

(puc. 2, Ta6. 3) ¢ ynnOTHEHMEM PEIXHOBLIMM

KOZbLIAMH.
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Puc.2. CxeMa MyQTH 1% COSTHHEHNA NONHUITIICHOBLIX
rod)pUPOBAHABIX ABYXCIOMHLIK TPYD




Tabnuua 3. Pasmepul Mydr anx coemmenns I T(uum)

d;
DN . Simia | Y L L
HOM. :’:ﬁ @)
100 | 1220 (15 25 130 193 {90
125 {1510 (15 25 {30 241 {112
150 | 1810 {15 3,0 |30 260 {122
200 2380 |15S§ 3,0 |40 326 | 155
250 [ 2930 |15 35 _|40__[340 | 165
315 13487 {15 35 140 404 {190
400 {4023 | 1,5 40 140 510 | 250
500 | 581,2 {15 50 |50 670 | 320

1.8. B cnabux rpysTaX C pACHETHBIM COMpOTHBReHYeM Menee 0,1 MIIa (1 xre/cw), a
TAOKS B IPYHTAX C BO3MOXHOH HEPaBHOMEPHOH oCamkoif (B HECHERABIIMXCA HACHITHBIX
IPYHTSX) TNPOKNARKA CAMOTEHHBIX TPYGONpOBONOB BONOOTBEAEEMA ¢ TPybamm IMT Ges
HCKYCCTBEHHOIO OCHOBAHMS HE JOMYCKAeTCH.

1.9. TpySonpoeon: roxoorsenernn 13 JII'T npx Tpammelinolt npokaanxe
ROMYCKAETCH YXJAAMBATH B [PYHT Ha rybuny He Gonee 6 M (1o mensiry TpyS, ¢ obs3arensHolt
S2CHINXOH NA3yX TPEHUIEH NECKOM, IPaBUEM, INeGeHKOH) ¢ NOCIERYIOMAM MEXAHUTECKHM
YIIOTHEHHEM JIO CTeneHy HE MeHee 0,95,

1.10. Mmmmamenas royCima sanoxerns ITT B coTHX BOROOTEENCHMS ROJDKHA
cocrasngrs 0,5 M - BHe npenenos npoedkeli 9acTH ¥ 0,6 M — B NpeRenax Npoesxeli 9acTh.

2. OCOBEHHOCTH IMTPOEKTHPOBAHH ITOJBBEMHBIX
CETE# BOJIOOTBEJEHMA U3 IT'T

2.1. Ilpy nipoBeneHMH rHAPABIHIECKEX PACYETOB NOA3EMHBIX GE3HRIOPHBIX
BOZIOOTBOARIIMX TPYGONPOBOROB K3 MOMMITHNEHOBBIX rodPUPOBAHHBIX ABYXCAONHLIX TPYC
MOFYT UCTIONE30BATHECH MHAPABITETECKHE GOPMYNL!, HOMOTPAMMEL i TAGIHIL B COOTBETCTBHE C
Tpefosanmamu  CHUIT 2,04.03-85 «Kanammsauus., Hapyxuuie cetr # coopyxennm u CIT40-
102-2000 «ITpoexTuposanne i MOHTAX TPYGONPOBOAOB CHCTEM BOJOCHRGKERHS 1
XaHATH3ALUAH H3 TIOMMMEPHBIX MaTepnanos, O6mue TpeGopanmsy.

2.2. I'napanmaueckuil yKIOH CaMOTEYHOTO BOROOTBOASIIEND TPySOOposona

AV
2g4R, - M

tae Ay ~ x03$GRUNEHT HAPABIHYIECKOrO CONPOTHBIEHAA TPEHUK 1O UIKHE TPyGonposons;
V — CpexHss CXOPOCTH TEHEHHR CTOKOB, M/C;

i=



8~ ycxopenue cBOGOAHOro nanenus, w/c;
R, — runparmavecknit panuyc noToxa, M;
b, — Geapasmepnsiit noxasarens CTeneny;

K, Y
4 =°’2(z§;). @

A€ @ ~ 3MIMpHIEcKHii NOKAIATENE CTENEHH, 3aBucAIMii ot K,

0,0516

a=0,3124K, o)

IgRe
b =3-=2_"%
* IgRe, - @

rae X, ~ xoadpduumenT sxpuBaneHTHON mepoXOBATOCTH, M (pPEKOMEHAyeTes npuHHMATH 0,1

MM).

Yucna Peltnonsnaca
500-4R,

Re,, = _—_—Ka . ®
V4R,

Re, = . ©

Tz V - x0ahdULEHT KuReMaTIECKOH B3KOCTH CTOMHOM xmmxocTH, MY/c, (Tabn.4).



Tabmuus 4. 3uavenus x03POHIMEHTOB KNBEMATHIECKOH BRIKOCTH
RIS PRIIMUAB TEMIIEPATYP CTOYHON XHAKOCTH H
KO/IXMECTBA TPAHCHOPTPYEMEIX BIBCMEHREX BEIISCTE

Temmeparypa | 3uauenus 10° v, u*/c, npu xosmaecTse

crosnolt B3BCIICHHKIX BEMECTB B CTOKAX, MI/1

xnaxoers, °C <100 100 {200 [300 [400 ]500 | 600
2 1,67 2,17 | 2,67 (3,17 13,67 |4,17 |4,67
3 1,61 1,83 {205 [2,77 |249 (2,71 [293
4 1,56 | 1,68 | 1,80 | 192 |2,04 1216 |2.28
5 1,52 1,60 {1,638 1,76 { 1,84 {192 |2,00
6 1.47 1,52 {158 1163 {169 {176 | 180
7 1,42 | 146 | 1,50 | 1,54 | 1,58 | 1,62 | 1,67
8 1,39 142 1145 | 148 [1,51 {1,54 }1,58
9 1,35 137 | 140 |1,42 | 145 | 1,47 |1,49
10 1,31 1,33 11,35 11,37 {139 {141 }143
1] 1,27 1,29 11,30 §1.32 {134 ]135 {137
12 1,24 11,25 | 127 (1,28 |1,30 | 1,31 | 1,32
13 1,21 1,22 11,23 11,25 1126 {127 |1,28
14 1,17 1,18 11,19 {120 1,21 122 11,23
15 1,14 1,15 1116 {1,17 {1,18 {118 11,19
16 111|112 | 1,13 | 1,13 | 1,14 | 1,15 | 116
17 1,09 1,10 {1,10 11,11 {112 {112 {113
18 1,06 1,07 11,07 {1,08 | 1,08 {109 {1,10
19 1,03 1,04 11,04 11,05 ] 1,05 )1,06 1,06
20 1,01 |102 {102 |1.02 1,03 [1,04 | 1.04
21 0,99 1,00 11,00 {1,00 11,01 {101 |1,02
22 095 (0096 (057 {097 1098 [098 |098
23 0,93 054 {095 (095 10,96 |0,96 §0,96
24 0,91 0,92 {093 [0,93 0,93 {094 |094
25 0,90 0,90 0,91 {091 {091 {092 0,92

Jina GHITOBLIX CTOKOB memecoo0passo npmemMats v = 1,49:10°

e,

ko3 dHLIHEHTE KUHEMATHIECKOI BAIXOCTH MHCTOH BOJL! YUMTHIBASTCS TONBKD €& TEMIEpaTypa

(L., °C) (ra6n.5).

Talnuua 5. 3navenns xoaddumuenta xHHEMATHYCCKON BAZKOCTH
YUCTO BOAL, Vp, B 3ABHCUMOCTH OT TEMIIEPATYPbI

t. °C

S

10

12

14

16

18

20

30

40

10°V,, Mc

1,52

1,31

1,24

1,17

Ln

1,06

1,01

0,8

0,66

2.3. Cpemnssn CKOPOCTD TEYEHUS KANXOCTH Vi IPY HEMONHOM HATIONHEHHH

TpyGonposons onpenenserca no Gopmyne:

10



l+a
R-ﬂl _b:—
R (7

n

V.=,

rae Vg = CPEHIAR CKOPOCTH TedeHss CTOUHOI KHIKOCTH NMPX MOAHOM 3ANONHEHNU
TpyGonposona, m/c;
Ra.  Re - rafpaBnyueckue paauychl NPH HEMOAHOM H HONHOM  3aNOJTHERMSAX
Tpybonposoza, m.
2.4, IIpu XOHKPETHOM HANMONHEHHN TPYOONPOBOSA PACXOX CTOMHOMN JKHIAKOCTH
g, =V,-o (8)
re © - XKHBOE CCHCHHO NIOTOKA CTOHOI XHAKOCTH NPH KAHHOM HaNOMHEHUH TPYOOnpoBoaa,

»,
2.5. Xnsoe cesenue Tpybonporoaa

o=K,d ©)

rae d — pacaerHedi (BHyTpeRHRI) MUameTp TpYD, M,
Ko - koaddunmenT, yduTEIBAIOMUE COOTHOIEHNS XKBRIX CEYEHUE NOTOKA PR YACTHHHOM
H [OJIHOM 3anonHeHusx. TpySonporona (1aba. 6).

Tebnrua 6. THApaBAHYLCKAS X2PAKTCPUCTHKY PA3THIHO 32MONBEHHEIX
CaMOTETHEIX KRHANH3ALHOHHEX TpyOOnposoxos

hD Ka R” Ro/Ran Vo'Va* | qs/ga*
030 | 0,19817 10,1709 ]0,6836 | 0,78 0,20
035 (024498 ]0,1935 |0,7816 | 0,86 0,28
0,40 1029337 [0,2142 10,8568 | 0,92 0,34
0,45 10,34278 | 02331 10,9322 | 0,96 0,43
0,50 10,39270 |0,2500 | 1,0000 1,00 0,50
0,55 044262 |02645 |1,0617 |- 0,59
0,60 | 0,49203 02776 |1,1104 1,07 0,66
0,65 | 0,54042 | 02881 |11596 |- 0,76
0,70 | 0,58723 02962 |1,1048 1,08 0,34
0,75 | 0,63185 10,3017 |1,2053 . 0,38
0,80 [ 0,67357 (03042 |1,2168 1,07 0,91
085 |071152 (03033 |1,2054 |- 0,95
0,90 10,74452 |0,2980 |1,1920 1,04 0,98
095 077072 |02865 |1,1115 |- 0,99
1,00 [0,78540 | 0,2500 | 1,0000 1,00 1,00
*) - ¢ TOYHOCTBIO 710 5% C NOMOLILIO ITHX COOTHOWEHKI MOTYT GHITS TAKIKE ONpENEeHL!
cmpocm R pacxoan TIpH TIOJHOM «ID> H HACTHYHOM «A» 3AIIONTHEHNAX

11



2.6. Mapparmweckuii paMyc DOTOKa CTOYHOH KHAKOCTH B CAMOTEYHON TpyGompozone

C YACTHYHRM EANOJHEHACM

R&Rd.

(19

2.7. 3BavcHH MMAWMATHHRIX CKOPOCTefl TIPH NPOBEACHWH TBAPZBIRYCCKOH yRE3kH
CAMOTSYHLIX XAHANH3AIROHRHX TpyOONpoBOROB H3 TPy0 NOMEHM npmEEMarses Gomsme
CEMOOYHMAMIMX CKOPOCTeH, 8 MAXCHMATSHRE CKOPOCTH HONKHH OWTs MeHnme 5 m/c

(xa6a.7).

Ta6nxna 7. PacueTane 3Ra4eEAA THAPARTHICCKEX DIBPAMCTPOB CEMOTSIHEIX
KAHANHAAMROHHKX TPYGOTPOBOZOB H3 TpYS

Jirauerpst, DN, sou

100

150

200

250 | 300

350

400 | 450 § 500

MEHHMANLHNE CKOPOCTH, Vi, M/C

0,75

0,8

0,85

09 | 095

1051 1,1 | L1S

MaxCUMATEIEE CKOPOCTH, Vigyy, M/C

H

Munmuannane sanomsenns, (Hd)y,

03

Maxcuuaninie vanomenus, (H/d) oy

0,6

MUBRHMATLHLE YKIOHH, § i, %0

4 13

2

08
11 09 log

") Mesnmee 3aMOTHERHE TPYGONpPORO/E NOXEO IPHHEEMZTS

TObKO B KauecTBe Ge3pacyeTHHX 3Havenuit
2.8. TipH BRMONHCHEN DPROMOKCHANX THIPARTAYECKHX PACYCTOB TPYGOUPOBOXOB
sopioorsenernd w3 III'T nenecoobpasHo NOTB30BATHCA  IHAPARMHICCKHMHA TaGMATAMA
(upHnoxeHHE A), XOTOPHE ARI0T TOYHOCT: 5 -10 %, THGO HCIOML30BATH BOMOTPANMEL
(npunoxerne b) Mersmelt Towmocrn (15 -20 %).

3. TPAHCTIOPTHPOBAHME, CKMIAZIMPOBAHME W XPAHEHME ITTT

3.1. III'T nomycxaeTes TPRECOOPTHPOBATS INOGHM BRAOM TPAHCHOPTA B COOTBETCTRHH ¢
NPaRENAME ICPEBO3KA IPY3oB H TPCOOBARMAME NOrPY3KE W  KPCIICHHA IPY3OB,
ACHCTBYIONTHMHE HA AAHAOM RAJIC TPAHCTIOPTA.

32, TpancnopTHpOBANHC clefyeT NPOM3BONHTE C MAECHMATRERIM HCIONE30B3HEEM
BMECTHMOCTH TPRBCIIOPTEOTO CPEACTBA.

33. IIT cuemyer MPeROXpaHAT: OT YA2POB M MEXARHHYECKHX HAIDY3OK, 8 HX
TOBCPXHOCTS — OT HAHECEHUY napamus (rryGmmoii Gones 0,1-0,2 au). Tipu nepesosxe Tpybu
HeoGXOHMO YKIaANBATH HA POBRYIO NOBEPXHOCTS TPAHCIOPTAKX CPEACTB, HCHOAL3YR 1A BX
33KpEUICHAS  CHCNEANEHEC npodmisHNE NPOKMA/KH, NPCACXPAHATE OT  OCTPHX
METWITHICCKAX Yrios B pebep nnardopmnr.

12



3.4. TpaHCTIOPTHPOBAHHE H TIOTPY30THO-PAIIPY30UHEIE PASOTE! AOMIKHE! IPOM3BOIATLCA
npu Temnepatype we Hike - 20°C. Tpancnopruposka IIT'T npu Gonee muskux Temnepatypax
momyckaercs ¢ coOmomeHMeM OCOOMX Mep TNPENOCTOPOXHOCTH, NpPH HCNONLIOBAHMHA
CHenMANBHLX CcpencTs, obecneyusaomux nx (ukcauwro, Kareropuuecks 3anpemaercs
cOpacripars TPYGLI ¢ TPRHCTIOPTHBIX CPEACTE.

3.5. Iorpy3ouro-pasrpy3oqHie paGoTel Ha MPENNPHATHH AOJDKHLI NPOM3BOIMTBCS B
cootsercrsuu ¢ TOCT 12.3.020-80.

3.6. IIT cneayer xpaHuTh B He OTAIUMBASMbIX CKNANCKHMX NOMEIIEHHSIX WIM HA
CKIATCKHX IIOLANKAX 107 HABECOM, HCKMIOYAS BEPOSTHOCTD HX MEXAHHHECKHX NOBPEXACHH.
B orammsaeMbix ckaazax TpyOH CNEZYET PacmioNiaraTh Ha PacCTOAHMHM He MeHee | M oT
OTOMMTENBHEX npuGopo. TpyOs JOMKHM ObiTh SAMMINEHE! OT BO3ACHCTBHS NpPAMLX
conreunblx Jydcil. IIpH OTKPHITOM CKIANMPOBAHHM TPYO H3 TEPPHTOPHM NPERUPHATHA-
H3TOTOBUTENN MM HA CTPOHTEBHEIX IUIOMARKEX NONYCKAaeTcA BpeMenHoe (ue Gonmee Tpex
MECALEB C MOMCHTE H3rOTOBJICHRA) XpaHeHHe Oe3 3amuTHl oT YO H3nydeHus.

3.7. Vnaxoska, Tpancriopruposanue, odopMnenue XokymerTaumy H xpasenue [T
ROMKHO NPOM3IBORATHCA B cooTBETCTBHH ¢ Tpebosannammu I'OCT 10692-80 ¢ m3m. 1-5.

3.8. Ilpn TpaHCNIOPTHPOBKE M MOrpy309HO-pasTpy30dHLX paloTax 3ampemaercs
nonBeprath TPyOL! YAAPHBIM HATPYIKAM.

3.9. Ipn mepepo3ke ABTOTPAHCNOPTOM [LTMHA CBHCAIOMMX KOHLOB TPy He NOMKHA

OPEBLINATS 1 M.

3. 10. Tpy6u cnienyer xpanuTs B wrafendx Ha POBHBIX IUIOWANKAX.

Hmiane u nocaeaylomue pans YKIATHBAIOTCA KA IEPEBARHME (MNaCTMACCOBHIE)
npodHIMPOBAHHEIE NPOKMANKH. BHCOTA IITabenst NPHHHMAETCS C YYETOM Macchl TpyO, HO He
Gonee 2 M. Jl1A NPEROTBPAIREHHA CAMOMPOHSBOALHOTO PACKATHBAHMA TPYG Clexyer
yCTaHaBIHBATL GOKOBHIE OMOPEI.

3.11. Jlocraska ITT'T Ha CTPOMTENEHYIO IIOMEAKY RO/IKHE MPOMIBONHTLCE CHICLHANBHO
000pyNOBEHHbBM ABTOTPAHCIIOPTOM. Pasrpysxy Tpy0 ciellyeT NpOM3BOAMTH BPYSHYIO MIH
aBTONOTPY3UMKOM (ABTOKpAHOM) C MCTONL30BAHHEM MArKMX NooTeHen wmn crpon. Ilpu
BHIMOJIHEHHH MOTPY3OYHO-Pasrpy3ouHHIX pabor 3ampemaercs cOpaceisate Tpybu ¢
TPAHCIOPTHHX CPEACTB.

3.12. Paamuursie no amamerpy IITT yenecoobpa3Ho XpaHKTL OTASTBHO APYT OT APYTa.
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4. TIPOKJIAIKA BOJIOTBOZAAINNX TPYBOIIPOBOJOB M3 I T

4.1. PaboTst no mpoknaaxe BOXOOTBOAAMIEX TPYGONPOBOAOB M3 MOMMITHNEHOBLIX TPy €
ABOHHNMY CTEHKAMH CEfyeT BHINOMHAT, C ydetoM obmux TtpeGosanuii CHull & B
COOTBETCTBHH € NPOCKTAMH KARAMM3AUMOHHOX CeTH M BOAOCTOKOB, OpraHA3AIMA
crportenscrsa (IIOC) # npomsoncrsa paGor (THIP). Crpomrensiie OpraHH3aumd,
BHINONHAOMEAE PAGOTE! 110 NPOKNAAKE DOJIEMHBIX CHCTEM BONOOTBEEHUA, AONXHEY HMETh
JIHLIEH3HIO B MPaBO DPOMIBOACTBA PaboT.
4.2. TIpoxnaxa BOXOOTBOAAMMX CeTeH C HCTIONBIOBAHUEM TPYD NOMKHE
NpOH3BOANTLCA B cooTRETCTBHM C Tpefosanuamu CHHIT 3.05.04-85%,

4.3. ITpu npoussoacTse paGor no Mpoxagke TPyGONPOBONOB KAHAIBAIWA B
BOAOCTOKOB M3 TPYS ClEAYeT MCMOMb30BATH TEXHONOTHYECKHE NPOLECCHL, IPEAYCMOTPERHLIE
TUIOBLIMA TEXHONOTHYECKHMHE PersaMeHTaMy, VX COCTEB U 0uepeNHOCTb BHINIONHEHNS
ROJDKHb! YBRIbIBATHCS C KOHKPETHBIMH YOIOBHAMH CTPOHTENCTEA B DPOLECCE
TIPOM3BOACTBEHHOTO HHCTPYKTEXA,

4.4, MorTax Ge3HANOPHBX KAHAMMIAUMOHHEX TPyGONPOBONOB M BOROCTOKOB  HE
CHEXYeT TPOM3BOMMTS NpH TEMIIEPATYPE HADYXKHOIO BO3Ayxa ke - 20 °C.

4.5, Tlocrne OXOR4AHMA OTAENLHLIX TEXHOJIOTHYECKHX ITANOB NMPOH3BOACTRA pabor,
NpESyCMOTPEHHEIX B HMpOEKTe, creAyeT OGOPMIATH TPHEMOCAATOMHEIE 8KTHL HA UX
BHITIONHEHHE C Y98CTHEM NPOH3BOAKTeNR paboT, IpencTeBATeNnell OpraHA3awyi,
TPOEKTHPYIOIMX | 3XCTLTYSTHPYIOLIMX CAMOTEYHYH0 CHCTEMY KaHAIMH3AIMH Wil BOROCTOKHY,

4.6. Iepen npoxnazxoi BOZOOTBOASINKX TPYSONPOBOKOB TPYOHI, MyTHI, PE3HHOBLIE
YIIOTHHTENEHHE KONBLA M BEMECTR, HCIONb3YeMEIe B KAYECTBE CMA3KH NOJLKHE! POXONHTH
BXOAHO#H KOHTPOJb KAYECTBA, BKMONAIOMHUIE

- TPOBEPKY COMPOBOAXTENLHOM NOXYMEHTALKH,

- TIaTembHEL! BUSYAILHLIE OCMOTD ,

- CpaBHEHHC C ITANOHHEMu o6pasuamy,

- BHOOPOUHOE OMPEnCNeHHE PAIMEPOB,

- TpOBepKy M3zesm Ha cootsercreie TY M MaCTIOPTaM HA MATEPHANLL, H3 KOTOPOTO OHH
mrorosness! (rabn. 8).
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Tabanua 8. CrolicTBa NONMAITINIEH] Ana u3roToBnenus IIIT

HauucHoBaREE Pa3MEPHOCTD | 3HAUEHHE
Tnorsocts rlem’ 0,953-0,959/
0,935-0,960
Tlpenen TexydecT# NpH PACTIDKEHUN MIla 20-23/15-19
Monynb YIpPYrocTH Iy PRCTSOKEHHH MIla 800/800
OTHOCHTENLHOE YANMHEHRE TPH PA3PLIBE % 300-800/300-900
KoshdumenT mumeiinoro Tertosoro pacmrperus | 1/°C 1,9107/1,910°

*) ~ B yucrrens ans I1D 63, B agamenarene gnx [1D 80

4.7. Pasmeps! Bcex snementos JII'T (cTeHOK, BRICTYNOB K BNaZUH TPYG H MydT) ROMKHL
COOTBETCTBOBATH YCTAHOBIEHHEIM HOpMaM. TopItkl IMMMHAPH4ECKOM 9aCTH TPYD ROKHE! OLITH
nepnesnuxyasps! (10,5 rpan.) NPoROALHOA OCH 1 HMETH KPYTJIOE CEHEHNE C OBANBHOCTAIO He
Gonee 2 %.

4.8, Ilpu paspaborke Tpammeif (xOTn0BaHOB) M NpPOM3BOACTEE PAGOT mNO yCTpoOlicTRY
OCHOBaHMY A DPOKIANKH CaMOTEHMBIX KAHANMH3AUHOHHEIX TPYOONPOBOJOB M BOJOCTOKOB
cnenyer cobmoners TpeGoparus CHHIT 3.02.01-87 «3emnaume coopyxenus. OcroBauns W
{ynRamenTED.

49. Tpymr, ofpasylomufica npu  purrse TpaHueli M KOTJIOBAHOB,  JOJDKCH
BuiOpachRaTecs Ha Gpoexky B oTBan MmGo B Ky30B caMocBana Ha BhiBo3. IIpoexTHyio rnyGHHy ¥
DIMDHRY 1O BEPXY BIEMOK NpeBLUTATH Re caenyer. Ilupuna TpaHIes no gHy He ROKH2 Gbrrs
Gonswe HapykHOTO IuaMerpa Tpy6 + (0,2-0,3) M.

4,10, Ina ofecneuenns xauectsennoit cGopxu 1pyb Mexay coboil B Tpanuee cnenyer
paspabaTwiBaTh IPUAMKH, CHMMETPHIHBIE OTHOCHTEIIBHO CTHIKOB, C PA3SMEPAMH:

0,3 % (uapyxustit muamerp + 0,15) x 0,6 M (r1yGuHax mupuHa X ANHHA).

4.1), ins yxnanku camoredHWX TpyOompoBomos BomoorBexerus u3 IITT momkHa
MPOM3BOAMTCA CrIEUMANBHAA MOATCTOBKE AHA TPAHIIEH ¢ 06ECTICUEHNEM NPOEKTHONO YKIOHE B
COOTBETCTBHH C NIPOSKTOM:

- NPY eCTECTBEHHOM OCHOBaHHH POBHOH Cpe3koil rpymra ¢ npodmmuposanneM Ha yron (no
DPOeKTY);

- NPH KCKYCCTBEHHOM OCHOBRHMH ~ HACHMIKOH  necka, rpasud, meGenxy ¢ yTpamboBkoi
cnoaMu tonmuiod 100...150 MM A0 npoexTHOH Crenexy YmnoTHeHHR, GeTOHMPOBAHHEM
(MOHONKTHEM, COOPHEIM), YCTAHOBKOH CBAHHLIX ONOP.

4.12. 3achnka  TPAaHIEH NPOMSBOAHMTCA BPYRHYI0 HIM  3KCKABATOpaMy -~
IAAHUPOBIIMKEAMH C BXITIOYEHHEM CIEQYIOUIHX TEXHONMOrHIECKHX NPOLIECCOB:

- DNoACHNKA necka (MATKOTO Tanoro TIPyHTa) ROX TpyOM M BbumE 10 OTMETXH

FOPH3ORTANLHONO AMAaMeTpa TPYObI C YINOTHEHHEM RO cTenmeHH he nuxe 0, 90;
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-  YKNAOKA TAKOrO XKe IPYHTS B IPUAMKH BOKDYT COCTUHEHH! C YILIOTHERHEM HE HIDKe
crenesu 0,92;

- 3aCHNXA NAa3yX TPAHIICH A0 BEPxa TPyD C YIUIOTHEHHEM RO CTENeHM He Hmke 0,9;

- yCTpolicTBO 3AIMMTHOrO C1ox Hayd TpySoli Tommmrof 0,25...0,3 M 6es ynuiotHeHns ¢
TIN&TETbHEDM PRIPABHHBAHHEM;

- sacunxa Tpy6 Ha Buicoty 0,7 £ 0,1 M ¢ ynnoTHEHREM SNeKTPHDAIMPOBAHHBIMU
TpamGoBRAMH.
TIprvesanue: B cysae MCHONLI0BAHMA ANA BLIPABHUBAHKA TPYOONPOBOAOE B KA4eCTse
TIPOKNANOK REPEBARHEIX GPYCKOB U IOCOK 1EPEX SACHITIKO IMA3yX IPYHTOM UX CHERYET M3
TPRHINEH YORNMTD.

4.13. locne 3aBepuIeHNA IMAPABIMMECKIX UCTILITRRMI BOJOOTBORKIIMX
TpyGonposonos 13 III'T HPOH3BOAAT OKOHYATENEHYIO 3aCHINIKY TPAHINEH MECTHLIM IPYRTOM,
He CORepAANM TBEPALX BiunoTeHu xpymtee 200 mu (xasuesi, xnprdeil, CTpORTENLHOTO
Mycopa 1 1Ip.), IXCKaBATOPOM-ILIAHEPORIIUKOM JIH GyABR03€pOM MO CJOIO TPYHTa C
32NAHHEIM IPOSKTOM YIIOTHEHIEM.

4.14. CGopounsie paGoTH NO MpOKNanKe TPyGONPOBOZOB BONOOTBEAEHHE M3 TPYE
CIeAYeT NPOM3BORMTH B COOTBETCTBHH C TEXHONOTHYECCKHM PErNaMEHTOM, YTBEPXACHHHIM B
ycrasosnensom nopaaxe. Taxue paboTh RODKHE NPOM3BOMMTECA PpafoTuMy, MPOIIEAUMMA
crneynanpEoe O0ydeHHe B MONYIABUINMH PABO HE HX BHITIOJIHEHU®.

4.15. Ilepen yxnanko# BHOGOPOUHKMH M3MEPEHHAMH CIIEAYET NPOBEPATH PAIMEDHI
KOHIOB TPYD, My}T ¥ PESHHOBEIX XOJIEL, KOTOPHIE IPEACTONT COSHUHRTD MEXAY COBO.

4.16. HenocpecTBeHHO nepes cOOpKoi IPOBOIMTCA BXOAHOH KOHTPONb KA4ECTBA BCEX
Tpy0 1 H3neomit — TIMATENBLHE BHIYANBHLIE OCMOTP B CPARBHEHME C STAJIOHHBIME 06pasuamm,
Ocoboe BHUMAHHE CJIEAYET YACNATh NPOBEPKE COCTOSHUA DE3HHOBHIX KON M COOTBETCTBHE
HX KAMeCTE2 HOPMATUBHBLIM TPEGOBAHHAM, YKA38HHEIM B COMPOBOXUTENbHOMN JOKYMEHTALHH.

4.17. Karanmaiuorusii TpyGonposon (BOROCTOK) ClexyeT MOHTHPOBATH, HAWHHAA C
pacxnanky no Tpacce Tpyd B Mydr Ha Gposke Ha paccroanun 1...1,5 M OT Kpas TpaHmex.

4.18. COopxy TpyCompoBOomOB H3 OTRENBHHIX TPyG MOXHO HPOH3BOMHT
HEMOCPEACTBECHHO HA MHE TPaHue¥, Hap Tpammeesl m Ha Gpomxe TpaHwen. [int Kaxpmoro
KOHKDETHOTO CIy4as  HeoGXOzmMo paspabarsiBaTh TEXHONOTWYECKME KADTH C YKAlaHMEM
TEXHOJOTHYCCKHX CXEM YKNanmkn Tpy0 B TpaHmIEM H MCOOME3YeMBIX CPeAcTs Manoit
MEXAHIBAUMH, & TAKKE MAIIHH, 05OPYNOBAHUA ¥ OCHACTKH.

4.19. OrzensHnie TpyOut (TpySonpoBox) CleflyeT ONYCKATH B TPAHINEIO MISBHO BPYIHYI0
HIH COOTBETCTBYIOIMMX MX MACCe TIPY3ONOABEMHBIMM MEXRHUIMAMH, HCKIIOAT
BO3MOXHOCTD MX NOBPERICHA O CTCHKH H JTHO.
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4.20. TMepen yxnazxoii TpyGonpoBona OGMIATENLHO CIEAYET MPOBEPHTD YCTOHYMBOCTD
H IIENIOCTHOCTD CTeHOK TpanmeH. Tpy6ul, yknankiBaeMbie Ha OCHOBAHHE, CIEAYeT NOMENaTh
cpasy B MPOEKTHOE monoxense (Onupanme TPyS HAa KeCTKHE NMPOKNANKH HEAOMYCTHMO).
Haxopsamuecs nox TpyOaMy KaMuH, 0GIOMKH KHDIHGE B APYTHE TBEPANE BKIIOYEHAL
HeoOXOmUMO YRANHTSL H3 Tpaumex, 8 o6pa3oBaBmMUecs YrayONeHns cpasy 32CHINATE NECKOM.

421, Ilpn coemmennu Tpy6 cnemyer oOeCNEwMBATL LEHTPOBKY TOPUOB H MX
PABHOMEPHOE CTHIKOBKY MO BCeHk OKPYXHOCTH..

4.22. YnnoTHeHue COCRMHEHM PE3HHOBHIMH KOJBUAMH  JOJDKHO NTPOBOJHTHCH
crenyomum oSpasos:

- KOHen TpyGH CHapyxH U MydTy M3HYTPH OFHIRAIOT OT IPA3N H Macen,

- Ba Tpy6y B NepBAUA a3 HANEBAIOT PE3HHOBOE KONBLO;

- KOMBUO CHAPYXXH 1 BHYTPEHHIOIO NIOBEPXHOCTH My(TH! BHYTPH CMa3hIBAIOT PACTBOPOM
XO38HCTBEHHOTO MBUTA C ZOGABNICHHEM TEXHHIECKOIO ITHIIEPHKE,

- Tpy0y BABHIaIOT B MydTY Bpy4HYIO HNIH HATSDKHEIM npHCocobnenneM (npu sToM
ycnaus c60pKH He ROJDKHb! NPEBHIIATH AOMYCTHMEIE 3HAYERHUA, NIPK KOTOPEIX BOIMOXHA
npoaonbHas fedopMauns creHok 1py6):

IuaMeTp TpyOn ycunue
200 mm . 1,75xH
250 MM - 2,72 xH,
300 MM - 4,35 xH,
350 MM - 4,7 xH,
400 MM - 5,0 xH,
450 mm - 7,0 xH
500 MM - 7,8 xH

Tlpumeuanne: He omycrimo HCNIOMb30BaTH KOBIN 3KCKABATOPR AnA cOOpKY coenuueHnil;
yCHInA MOTyT GEITH NEPenaHL Ha ONHH U3 TOPLOB TPY6, YTO MOXET NPUBECTH K MX
TNIOBPEXCHHIO,

4.23. ITpoxons! caMoTeHEX TPYGONPOBOROB KAHAMM3ALMH H BOROCTOKOB HEPE3 CTEHKH
CMOTPOBAIX KONOJLEB BLITIONHAIOTCA B COOTBETCTBHH € POSKTOM H 3ABHCAT OT GOPMEL
KOJIOAICB B muiaHe (KPYTIILie WM MPAMOYTONbHHEE), BHAA MarepHana (kenc3o6eTonHse,
KHPNHuHbIE G0 NOTHITHIEHOBRIE) H Crocoba ConpsoKERNA TPy BONPOBOAOB COCEARMX
YUacTEOB (WeNLTa ~ B WENLTY, 110 BOJE, 110 OCHOBEHMAM JHGO0 C NEPEnasoM CONpATaEMLIX B
xonozue Tpy6).

TTpumeyanue: O6ycrpoticreo npoxoxa II'T uepes CTeHKy NOMM3TANCHOBLIX KOJIOALEB
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Clenyer BLMONHATS B cooTeercrsum ¢ ansbomom IIC - 344 x (TVII
«Mocumxnpoexr», 2002 r., Bhmyck 2).
4.24. Henurranus CRMOTEYHHX XKaHANK3ANMOHHLIX CETeil # BOXOCTOKOB, BRIOYAOMHUX
II'T » RonOAMUN, RONKHE! NPOMIBONKTLECA B COOTBETCTBHH C LPOEKTOM U ¢ TpeGoBannams
CHall 2.04.03-85, CHulT 3.05.04-85* n CII 40-102-2000 .

4.25. IMpu npoBeseHHA HCMLTAHMI CIEAYET HCMONBSOBATh THNOBHE TEXHONOIHUECKHE
NPONECCH W MCNWITATENLEOS OGOPYNOBAHHS, DpPAMEHAEMOE NDH  THAPABIMYCCKOM
(nHesMaTIYECXOM) HCMLITAHKE CAMOTCYHHX TPYOONPOBOXOB M3 TPANHMIHOEHKX TPYD.

5. CIAYA ¥ ITPHEMKA B 3KCIUTYATALMIO

5.1, Cnava B sxcnyarammio cereii BopooTseens 13 11T AO/DKHA OCYmMECTBIAETCS B
COOTBETCTBHH C IPOCKTOM, & Takke ¢ yqerom TpeGopanuii CHull 3.01.04-87 «IIpnemxa B
SKCIUTYATaLHIO SAKOHHCHHBIX CTPOHTENSCTBOM 00bexTosy, CHRIT 2.04.03-85 «Kanamrsaups.
Hapyxszie cent B coopyxenns» n «[Ipasun npon3seoacTsa padoT no NpoKNanke ¥
nepeycTpolicTBy NOR3EMHRIX COOPYKCHHIT B MOCKOBCKOM DETHOHE.

5.2. Cnenyer npHaepRHBaTECA CTERYIOMero nopsaxa. Iocne mickMeRHOrO
YBEZIOMIEHNA F'EHEPAILHOrO NOAPSAYUKE O TOTOBHOCTH CTPOHTENBHOIO 05beKTa K NpHeMKe
38XR39MK Ha3HAYaET PRGOUYIO KOMHCCHIO, B XOTOPYIO BXOAAT NPEACTAEMTENH 38K3THKE
(npencenarens), IKCTUTYRTAUKORHOIO MPEANPHSTHA, MOAPANIHKA, NPOSKTHON OPraHM3alHH, &
OpH HeoOXOMMMOCTH ADYrAX 38WHTCPECOBAHHLIX BEROMCTS. Paboues xoMICCHS IPOBEPRET
COOTBETCTBHE BEITIONHEHHBIX CTPOHTENBHO-MOHTAKHLIX PROOT YTBEPXAEHHOMY MPOEKTY,
NPOHIBOZHT NPOBEPXY KAYECTBA CTPOHTENLCTRA, ARET 3AKMOYEHNAS O N'OTOBHOCTH K IIPHEMKE B
IKCILTYATALKIO BOJROOTBOAAIIEX ceTeil. B ciyuae 06HApy®eHMR HENONENOK COCTABNACTCH HX
BEIOMOCTb H YCTAHABNHBACTCK CPOK X YCTPEHEHHA.

5.3. Jnsx OXOHURTC/IBHOM NPHEMKH B SKCIUTYaTANHIO 38KOHYCHHLIX CTPOHTENLCTBOM
BOAOCTOXOB (CaMOTEYHON KaHany3aUMn) 32KA3YMK MO COTJIACOBANWIO ¢ 3KCILTYATANHOHRLIM
NpeAnpASTHEM RO/DKEH HA3HAYHTH MPHEMOTHYIO KOMHCCHIO H YCTAHOBHTD Cpok ee paborwl. ITpu
JTOM 3aAKRIHK M TEHEPANLHBI NOAPAMIHK NPEACTABIAIOT KOMECCHH CIIEAYIQIIME NOKYMEHTH:

- YTBEDRKACHHYIO NPOCKTHO-CMETHYIO AOKYMCHTAIMIO HA CTPOHTENLECTEO TPYOONpOBOAHON CeTH
w T,

~ CIIHCKY CTICNUANH3HPOBAHMEIX OPraHn3auyii, NPHHEMABIWMX YYaCTHE B BHIONHEHHN
CTPOUTENBHO-MOHTAXHBIX paGoT, C YKA38HUEM HIKEHEPHO-TEXHHUECKHUX PaGOTHUKOB,
OTBETCTBEHHLIX 33 MX BLIOTHEHHE,
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- MATCPHANH HCTIONHHTENLHON TeONcanyeckoll CoeMkn (GAKTHHECKOIO NONOXEHHS INEMEHTOB
TPpyGONpPOBOKOB M COOPYXeHHRI{ Ha CETHX, KAKT Ha pasbuBKY TPaccH TpyGONPOBOAHOIL CeTi;

~ HCNONHHTENEHEIC YEPTEXH Ha TIOCTPOCHHEIE CAMOTEYHEIC KAHAM3AHOHHBIE CETH;

- AKTH CIRYH ¥ PHEMKH OTAECNLHEIX IT2NO0B PASOT N0 MOHTAKY TPYSONPOBONOE, CHH
npoexToM GHN0 NPeIyCMOTPEHO HX 0QOPMICHHE;

- HCTIONHETELHAIE HEPTEXH HA NIOCTPOLHHbIE TPYGONPOBOAHKIE CeTn co mTamnoM eotpecta;

- 8KTHI IPHEMKH-CTATH CKPHITHIX paboT;

- 8KT O TIPOBEACHHH HCLTasHil TpyGONpOBOHOH CeTi.

54, Kommccus, npmEmMMaiomas  3aKOHYEHHB  CTPOMTENECTBOM OOBEKT B
SKCTUTYSTUMIO, NOCHE O3HAKOMICHHS C NPENCTABNCHHWMH MATEDHANAMH M TPOBEPKH
COOTBCTCTBHA BLIMONHEHHBIX PAabOT YTBEPKAEHHOMY NPOEKTY odopmnser axT no dopme,
npusegennoit B CHull 3.01.04-87. Axr cocrasnsercs B S-TH 3xsemmnspax (2 3x3. - ang
SKCILTY3TAHOHHOH OPraHH3AINAH, 2 3K3. - 3aKaIYMKy, 1 5K3. - IeHepanbHOMY NOAPANINKY) U
nomxkeH O5IT NOXNMKHCAH MPEACEIATENCH M BCEMH WIEHAMH KOMHCCHH.

6. YCTPAHEHHE BO3MOXHBIX ITEQEKTOB
MOHTAXA H PEMOHT TPYEOITPOBOZOB M3 ITT'T

6.1. Yerpanenne 6paxa, MpOM3QIIEIET0 B IPOLECCE CTPOMTENLCTBR HIM IIPH
sxcrunyaraumn TpySonposona u3 TITT, nonkHO NPOMIBOAMTCS NO TEXHONOTHIECKOMY
PEerNaMEHTY H TEXHONOTHH, COrTACOBRHHAIMMU C 32KA3HHKOM, NPOCKTHOI OpraHusanyeii 1
DPOH3BOAUTENIMH TPYD.

6.2. TIpn neGombimom MexanuseckoM nospexuenyn Tpy6 nedexrHoe Mecto cneayer
OYHCTHTb OT I'PA3H, TILUTH, MACEN U TIP. H 3a1EN2Th TPEIUHY 3KCTPY3HORHO#H CBapXOi (CBaPHBIM
ITBOM MK HATIOXEHHEM SATLTATKHM Ha CBAPKE M3 MONMITHNEHOBOIO JIHCTA MM PA3PEsAHHON
BROMB TaKoii %e TPyORl) I HCMOMB30BATH DAHARK M3 TEPMOYCRRUBAEMOI MAHKETHL

6.3. Tlospexcnennnii y4acTox cuefyer Bripe3ars. Pesky Tpy6 MOXHO IPOM3BOAHTH
BPY4HYIO, PA3MMYHBIMH NWNAM¥ WIM JMEKTPOHHCTpyMeHTaMH. ITocne peskH NOBEPXHOCTH
KOHIOB TPY0 MOMKH ObrTh OuMmeHn. TOPUL IMAMMHIPHYECKOH YacTH HONAHB GLITh
nepnenzukynspuel (10,5 rpan.) mpomomsHoli ocu  TpyS. Bpakoanmmii otpesok TpyOmt
33MEHACTCA HOBBIM, KOTODHII NMPHCOGAMHACTCR SKCTPY3HOHHOH CcBapkol WM NONBIHOMN

MydT0il ¢ YILIOTHEHHEM DE3HHOBBIMH KONBUAMH,
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7. TPEBOBAHMA BE3OITACHOCTH TP INNPOKJIAIKE
BOACOTBOZAINMX TPYEOITPOBOHOB M3 ITT'T

7.1. Opu nponssozncrae pabor no NMpoxnazaxe TpyGOMpPoRONOB BOROOTBEACHE 13 ITI'T
neobxogumo cobmonars TpeGopauma CHuIl 12.04-2002  «BesonacHocTs Tpyng B
crpourenserse. Yacts 2. CrpoRTemuoe MPOH3BOACTEON, BKIIOHA MIMEHCHMR, KACAIOMUECS
ROrPy30HHO-Pa3TPY30THEIX, SCMINHLX MAPABRHIECKHX ¥ MHEBMATHIECKUX ACTILITAHMIL

7.2. Cxnaympoanue IITT, 31EMERTOB XONOAUEB, CTPOMTENLHBIX M3nemui M Jp.
MATEPHANOB JAOKHO OCYUIECTBRATLCK COTNACHO TPEOOBaHMH TEXHHICCKUX YCHOBMIE HA HUX.

7.3. Manunynsmm npH norpyske K pasrpyske IIIT,  sneMeHTOB XONOMUEB W APYTHX
CTPOMTC/ILHEIX HIRENMH  NOMKHM NPOM3BONMTBECR C  HCNONB3OBAHMEM HMHBEHTAPHBIX
Tpy203axsaTHLX npucnocolneruil (CTPONOB, MATKEX NONOTEHEN, TPABEPC, IAXBATOR U T.NL) ©
y4eToM NpPUMeRAeMbIX NONbEMHO-TPAHCTIOPTHEIX MEXSHH3MOB, IIpu mnepememenuu rpymra,
III'T, anemeHTOB XONOAUES M T.01. paounii MepcoHan No/DKeH HaXORUTHCA B GesonacHolt soxe
npobeAeHus pabor.

7.4. Pabota Ha MOOBX CTPOMTENBHBIX MAIMKHEX JOJDRHE IPOH3BONKTHECA NHIEMH,
HMEIOMAMH CENHANEHOE HA 370 pajpelienHe, ¥ TOJBKO B COOTBETCTBMM C HPOCKTOM
npouseoacrsa paSor. Mcromaosars B paGore paspemacTcs TOMLKO HCHPABHLIE MAUIMEHEL
HHCTPYMEHTEI, TPACHOCOSNeHIA M CPEACTBA MANOH MEXAHHSALAN, YTO ROJDKHO NPOBEPATLCH B
YCTaHOBNIEHHOM NIOPANKE C YKAIAHKEM CPOKOB, ONOBOPEHHLIX B TEXTIACTIOPTAX.

7.5. HeobXoaumo TOCTOAHHO CISAMTD 33 COCTOSHMEM OTKOCOB npu pabore moxeit B He
PaCKPENNEHHBIX TPAHIIESX H KOTIOBAHAX, 8 B PACKPENNEHHLIX ~ 32 JNEMEHTAMHU KpenNeH it

7.6. Bce paboune, mepen Tem Xxax DNPHCTYNMHTH K pabore, JAONMKHM TPOHTH NOMRIA
HECTpYXTax 1o Texuuke OesonacHocrd (BBOAMEL, MepBHYHLNA, MOBTOPHEN], BHENNAHOBL U
Texyumit),

7.7. Ilpn xpauernu III'T, sneMeHTOB KONOANEB H2 OOBEKTE CTPOHTENLCTBA M HA MECTe
MOHTAXA CAEAyeT cob/monars npasmna nporTusonoxaprok Gesonacnocri (TOCT 12.1.004-91).
3anpemasrca pasEOANTL OrOHB H IPOBOAKT OrEesbic paGOTE! B HEMOCPENCTBERHOMH GnU30CTH
(ae MeHee 2 M) OT GHITOBOK, CKNANOB, XPAHHTH PAROM MOPIOYHE M HErKOBOCIUIAMEHRIOMHUECK
KHIKOCTH.

7.8. Ilpn noxape CHERYeT HCMOMB3OBRTD OGHIYRLIE CPEACTBA NOKAPOTYIICHUS.

7.9. Tlpu ocMoTpe konoxuer (xamep) HeoGXONMMO OTRPHTL BOE JIOKH, NIPOBEPHTSH MX
TR30HANHIATOPOM HA  3&ra30BaHHOCTh, KATEropHMECKH 3anpemaloTes MOMLITKH NPOBEPKH
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32ra30BAHHOCTH 3AXCKEHHOMA crmkol, ropaeit Gymaroit wiH niamereM ropenxy. Menwranus
Clleayer NpepBaTh BO BCEX CITYHAdX, YIpoXaounx 6e30nacHOCTH paGOTHIKOB,

8. OXPAHA OKPYXXAIOIIE! CPEJIR!

8.1, Mepur no oxpate okpyXaioweif cpeanl NpH NMpOM3BOACTBE paBoT, CBABRHHLIX €
npoxnanxol Tpybonporonos soroorsenenns us III'T AOmMKHE COOTBETCTBOBATL TPeGOBARHAM
CHHnIT 3.05.03-85 1 RacTosmero pasaena.

8.2. Bea cOrmnacoOBARMA ¢ COOTBETCTBYIOINCH OpratR3auHel He JOMYCKASTCR IPOHIBOIUT:
PuITHE Tpanmeli (KOTNOBAHOB) ¥ T.II. HA PACCTOSHMAX MEHee 2 M OT CTBONIOB ACPEBbEB U 1 M OT
XYCTAPHHKOB. 3anmpemaercs NepeMelneHne IPy3os KpaHaMu Ha paccrosuun Omixe 0,5 M or
KPOH MJIH CTBONOB Aepesbes. He nomyckaerca cxnamuposamue TpyO W OPYTHX M3nenuii Ha
PacCTOSHHYM MeHee 2 M OT CTBONOB /IEpeBLeB 63 BPeMEHHEIX OrpaXHAIOMMX WIH 32NIHTHBIX
YCTPOHCTB BOKPYT HHX.

83. CmB sonm m3 TpyGONPOBONOB NOCHE NPOBEACHHMA HCOBITAHHA  Chexyer
IpOMIBOAMTH TONLKO B MCCTa, npeaycMoTpennye IITIP.

8.4. TeppHTOpHA NO 3ABCPINCHAH CTPOHTENLCTBE TPYCONPOBOAHOM CeTH AOMKHA GBTh
OHHIMIEHA M BOCCTAHOB/ICHA B COOTBETCTBHH C HPOEKTOM.

8.5.0mxonm III'T cnenyer BHIBOSWTH HA 38BORM JUIN NEPEPaSOTKY MM HA 32XOPOHEHHE
B MECT3, cornacoBakiule ¢ CawsnugxaniopoM. Henpuronumie nix sropuusoil nepepaborku
OTXOZB! NOZUIEXKET YHHYTOXKEHHIO B COOTBCTCTBMH C CAHHTADHBIMU IPABHNAMA M HOpMAaMH,
NPeIyCMATPHBAIOMNMH ITOPANOK HAKOTNCHHA, TPAHCUOPTHPOBAHMA, OOE3BpPEXUBAHMA M
38XOPOHEHMS HPOMBIILIEHHEX OTXOHOB.

21



Ilpanoxesue b
HomOrpaMME! Uis r/IpaBITHIecKOro pacqera TpyGOnpoBoRoB BoooTeenerus us [T

500
by :
4 <
100 A
50 S

Y e <
/4
,9\\
Joo (60
Gl

OGo3naverms: DN- muamerp Tpy6, q - pacxog, V - cpenssa cxopocTs, | - ranpasmsieckuit
YXIOH

Prc. T1B. 1 CeruaTas HOMOrpaMma A% NpUOMKEHHIX THAPABANIECKHX PACIETOR

TIOTHOCTBIO 32NONHEHHBIX CAMOTETHLIX TPyGONpOBONOR BOAOOTBENCHUR
M3 NOMM3TUIICHOBBIX TPYD C HBOUHLIMH CTEHKAMH
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" O~ Bano '
- m~oréer. . - "

»

Obo3ngucins: Dy~ yeIoBH AMETP Py, § - paoxon, V - Cpessx cxopocr,
1 - THAPABIINCCKNH YKIOH
Puc. TL 5. 2 HoMoTpama 1 BHPOSHEHHbIX TOHKAX JUIX NPHOKEHHbIX THAPaBIIICCKHX

PACIETOB TIONHOCTHO SANONHEHHBIX CAMOTETHLIX TpPYGONpOBOLOB
BOZIOOTBEEHUA U3 MOMAITHACROBLX TPYG ¢ ABOHHAIMU CTEHKAMY
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st ST T DT

AT 0 116 %
O6osuavenns: Qu, Gy — pacxonst # Vi, Vi~ CPEHHE CKOPOCTH: NIPH HETIONHOM U MONHOM

3anomienny TpyGOIpOBOKIOB

Puc. IL B. 3 I'padurn cOOTHOLIEHNMIE PacXONOB ¥ CPENHUX CKOPOCTES
pH HENONHOM H NOJTHOM 3aN0MHeHMH TpyGonposonos

O0o3nauenns: V - CpeAHAS CKOPOCT, A ~— MPOMEKYTORHAS MKANA, q - PACXOS,
H/d -sanonnesme TpySonporona, Dy— ycnosunit auamerp Tpy6

Puc. TLB. 4 HoMorpauma na BHPOBHEHHLIX TOYXAX JUIA NPHOMDKCHHEX IHAPABIHIECKHX
PACYETOB PA3MIIHO 3ANONHEHHBIX CAMOTEIHIX TPYGONPOBOAOB
BOZIOOTBEHCHHS M3 NOJIRTHICHOBRIX TPYO C ABOHHBIMA CTCHKAMM
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Tabmuis A ruapasnMYeckoro pacuera TpySonpoponoB bopoorseacHus u3 [T

Tabmma A 1.Tabauust ana ruApaBAIHICCKOro pacuera TpyOONnpOBOACE BOXOOTBERCHHA

13 III'T nipn pasnuroM nanonuennn (Ka= 0,02 mm)

DN=100 uu
b 0,01 §=0,011 i~0,012 0,013 i=0,014 i=0,015 i=0,016
g v q v q v q A q A4 q A q A\
01 {01351 0330 | 0143 | 0351 | 0,152 | 037X ] 0,159 § 0390 | 0,167 | 0,409 | 0,375 | 0,427 | 0,182 | 0,444
02 ] 0598 } 0,535 { 0,635 | 0,568 § 0,671 | 6,600 | 0,704 | 0630 | 0,737 | 0,659 | 0,763 | 0,687 | 0,799 | 0,714
03 | 1380 | 0,696 ) 1,463 | 0,738 | 1,344 J 077 | 1,619 | 0517 | 1,693 | 0,854 | 1.765 | 0,890 | 1,833 | 0928
04 ) 2423 | 0,826 | 2,567 | 0,875 | 2,708 | 0,923 | 2,837 ] 0,967 | 2,95 | 1,011 | 3,089 | 1,053 | 3,208 | 1,093
05 13645 { 0928 | 3,859 | 0983 | 4069 | 1036 | 4261 { 1085 | 4,452 { 1,134 { 4638 | 1,181 | 4814 | 1226
06 14943 | 1,005 | 5231 § 1,063 | 5514 | 1,121 | 8773 | 1,173 | 6032 | 1,226 | 6,280 | 1,276 | 6,518 | 1,325
07 6195 1 1085 | 6555 | 1,116 ] 6909 | 1,177 ] 7,233 | 1,232 | 7554 | 1286 | 7865 | 1329 | 8461 | 1,390
08 | 7251 1 1,076 | 7672 | 1,139 } 8085 1 1,200 | 8464 | 1256 | 8239 | 1912 | 9203 | 1,366 | 9.549 | 1418
09 | 7891 { 1,060 | 8349 | 1,121 § 8799 | 1,182 § 9,212 | 1,237 [ 9,621 | 1,292 | 10,017 | 1345 | 10394 | 1,39
1,0 | 7,290 | 0928 | 7,718 § 0,983 | 8138 | 1,036 | 8523 | 1,085 | 8905 | 1,134 | 9275 | 1,181 | 9628 | 1,226
Wd =0017 i~0,018 =002 1=0,025 0,03 0,035 #=0,04
q v q v q v q v q v q v q v

01 | 018 | 0461 | 0,395 | 0,478 | 0208 | 0.510° ] 0238 ] 0583 | 0,266 | 0,650 | 0.291 | 0711 | 0,314 | 0,768
02 03283 0,741 ) 0,857 ) 0,767 | 0913 } 0,816 ]| 1,040 } 0930 | 1155 } 1,033 | 1,262 | 1129 | 1,360 | 1,217
02 1082810741 | 0857 | 0,767 | 0513 | 0816 | 1,040 | 0930 | 1,155 | 1,033 | 1,262 | 1,120 | 1,360 | 1,217
04 ] 3323 ] 1,133 | 3,436 | 1171 | 3,651 | 1,245 | 4,147 | 1413 | 4,594 | 1,566 | 3.008 | 1,707 | 5,389 | 1.837
05 | 4985 | 1,270 | 5155 1 1313 | 5475 | 1,394 | 6212 | 1,582 | 6877 | 1,751 | 7.491 | 1,908 | 8,058 | 2,053
06 § 6749 | 1372 | 6977 | 1418 | 7,407 | 1,506 | 8399 | 1707 | 9255 | 1,889 | 10,120 | 2,057 | 10883 | 2212
0,7 1 8450 1 1439 | 8,734 | 1,487 | 9272 | 1,579 | 10,510] 1,790 | 11,626 | 1,980 | 12,636 | 2155 | 13,607 | 2,317
08 | 9,88 | 1468 | 10,218 | 1,517 | 10,346 | 1,610 | 12292 | 1825 [ 13,397 | 2.019 | 14,799 | 2,197 | 15910 | 2362
09 110,761 1445 | 11,124 | 1,494 | 11,808 | 1,586 [ 13,384 [ 1,798 | 14,808 1989 | 16,116 | 2.165 | 17,327 | 2327
10 | 9971 | 1,270 110,309 | 1,313 | 10,949 | 1,394 112,424 [ 1,582 113,754 | 1,751 ] 14582 | 1,908 | 16,117 | 2,053

ITpunoxenue A



9c

DN=130

hd i=0,05 10,06 i=0,07 i=0,08 #~0,09 1=0,01 i=0,011
q v q v q v q v q \J q v q v
0.1 0,265 | 0.293 0,299 0,330 0330 | 0364 § 0339 | 0,396 0,386 0,426 0,412 0,455 § 0,436 0,482
0,2 1,179 | 0476 1322 0,534 1,454 | 0,587 1,577 { 0,637 1,693 0,684 1,804 0,729 1,909 0,771
0,3 2,720 § 0,620 | 3,045 | 0,694 | 3342 | 0,762 { 3,622 | 0,825 3,882 | 0,885 | 4132 | 0942 | 4370 0,996
04 14776 | 0,735 | 35340 | 0,822 ] 5,855 | 0901 | 6,339 | 0976 | 6790 | 1045 | 7.223 | 1,112 | 7,634 | 1,175 |
[ 3 7.185 | 0,826 3,026 } 0,923 8,794 { 1011 | 9,515 1,094 | 10,187 | 1,172 | 10,831 | 1,246 |11.,443] 1316
06 | 9744 | 0,894 | 10878 | 0,999 | 11,913 | 1,004 | 12,884 | 1,183 | 13,789 | 1,266 | 14,656 | 1,345 | 15,480 | 1421
07 ]12213] 0939 | 13,630 | 1,048 ] 14922 | 1,148 | 16,134 ] 1,241 | 17,265 | 1,328 | 18,347 | 1,411 | 19375 | 1,490
0,8 14296 | 0,959 | 15951 1,070 | 17,4621 1,171 | 18,878 | 1,266 | 20,199 | 1,354 | 21,463 | 1,435 { 22,665 | 1,520
09 15,586 ] 0944 | 17360 | 1,053 | 19005 | 1,153 | 20,549 1 1,247 | 21,988 | 1334 | 23366 | 1.417 | 24675 { 1,497
1,0 14370 | 0,826 | 16,052 | 0,923 | 17,588 | 1,011 ] 19,030 { 1,094 | 20,374 | L172 | 21,662 | 1,246 | 22,886 | 17316
h/d i=0,012 1=0,013 i=0,014 i=0,018 i=0,016 i=0,017 i=0,013
q vC q v q v q v, q v q v, q v

0,1 0460 { 0,508 | 0.48) 0,533 0,505 0,557 | 0,526 | 0,281 0,547 | 0,603. | 0,566 | 0,623 0,586 0,647
0,2 2,009 | 0,812 2,106 0,851 2,199 0,888 2,289 0,925 2376 0960 | 2,460 09%4 | 2,543 1,027
0,2 2,009 | 0,812 2,106 0,851 2,199 § 0,888 | 2,289 0,925 2376 | 0960 | 2450 0,994 2543 1,027
04 8,023 1,235 8,399 1,293 8,760 1,348 | 9,109 1,402 9,448 1454 | 9,77 1,504 | 10,094 | 1554
0,5 12,021 | 1,383 { 12,581 | 1,447 | 13,1181 1,509 | 13638 | 1,568 | 14,141 | 1,626 | 14625 | 1,682 ] 15101 | 1,737
0,6 16259 § 1493 | 17,012 | 1,562 {17,735 | 1,628 | 12434 ] 1692 {19,111} 1,754 | 19,762 | 1,814 | 20403 | 1,873
0,7 | 20347 1,565 | 21,286 | 1,637 | 22,188 | 1,707 | 23,060 | 1,774 | 23905 | 1,839 | 24716 | 1,901 | 25,516 | 1,963
0.8 23,799 1 1,596 | 24,897 | 1,669 | 25950 [ 1,740-| 26969 | 1,808 ] 27,956 | 1,874 | 28904 | 1,933 | 29,837 | 2,001
09 259121 1,572 | 27,108 | 1,644 | 28256 | 1,714 {29366 | 1,781 ] 30,441 | 1,847 | 31,475 | 1,909 | 32,492 | 1971
1,0 240431 1,383 | 25,1621 1,447 | 26236 | 1,509 | 27,275 | 1,568 { 28282 1,626 | 29250 | 1,682 | 30,203 | 1,737




Lz

DN=200

Wd i=0,003 1 =0,004 1=0,008 i=0,006 i=0,007 i=0,008 i=0,009

q v q v q v q v q v q \ q v
01 | 0418 | 0265 | 0.504 | 0320 | 0580 | 0,368 | 0,650 | 0,413 | 0.715 | 0,454 | 0,775 | 0,452 | 0832 | 0,528
02 | L8B | 0431 | 2,226 | 0,517 | 2,534 | 0,593 | 2,853 | 0,662 | 3,028 | 0,726 | 3,384 | 0,785 | 3,626 | 0,342
03 4,289 | 0562 | 5122 | 0,671 | 5864 | 0,768 | 63538 | 0,856 | 7,160 | 0937 7735 | 1,013 | 8282 | 1,084
04 | 7,533 | 0666 | 8979 | 0,794 |10264 | 0908 J11,432] 1,011 | 12,506 | 1,106 | 13,501 | 1,194 | 14,446 | 1,278
05 |11,3351 0749 | 134921 0892 | 15407 1,018 {17,147 | 1,133 | 18,747 | 1239 | 20227 | 1,337 | 21,633 | 1,430
06 {15374 03811 | 18283 | 0,964 | 20,863 | 1,100 123207 | 1,224 | 25361 | 1,338 § 27354 | 1,443 | 29,245 | 1,543
0,7 19273 | 0852 | 22906 | 1,012 | 26,127 | 1,155 129,053 [ 1.28¢ | 31,741 | 1,403 34229 | 1,513 | 36,588 ) 1617
08 |22560] 0869 | 268061 1,033 | 30,570 | 1,178 [ 33,989 | 1300 | 37,130 | 1,430 [ 40,036 | 1,542 | 42,792 | 1,649
09 ]24,549 ) 0,856 | 29,174 | 1,017 |} 33,276 | 1,160 | 37,001 | 1,290 | 40,424 | 1,409 43,590 | 1,519 | 46,594 | 1,624
1,0 | 22671 | 0,749 [ 26985 | 0,892 | 30814 | 1,018 | 34294 | 1,133 | 37,494 | 1,239 | 40,455 | 1,337 | 43,265 | 1430
Wd i=0,01 i=0,011 i=0,012 i=0,013 i=0,014 #=0,015 0,016

q v q v q v q v q v q v q vV, M/C
6,1 0887 § 0,563 | 0938 | 0,595 { 0987 | 0,627 | 1,035 | 0657 | 1,080 | 0,685 | 1,124 | 0,713 | L167 | 6,741
02 | 385 | 0893 | 4073 | 0945 | 4283 ] 0994 | 4483 | 1,041 | 4675 | 1085 | 4861 | 1,128 | 5041 | 1170
02 13836 | 0895 | 4073 | 0945 | 4283 | 0994 | 44383 | 1,041 | 4,675 | 1,085 | 4851 | 1,128 | 5041 | 1170
04 |15336) 1356 | 16,180 | 1,431 {16992 ] 1,503 117767 ] 1.571 | 18510 | 1,637 [ 19230 ] 1,701 [ 19926 | 1,762
0,5 {22956 ( 1,517 [ 24,211 ] 1,600 | 25419 | 1,680 {26570 | 1,756 | 27674 | 1,829 | 28743 | 1,899 | 29,778 | 1968
06 310267 1,637 132,714 ] 1,726 134339 | 1811 [35887 | 1,893 | 37372} 1971 {38210 ] 2,047 | 402001 2.120
0,7 1388091 1,715 | 40,914 | 1,808 | 42,941 | 1,898 [ 44,872 | 1,983 | 46,724 | 2,065 | 48516 | 2,144 | 50,250 | 2,221
08 453871 1749 | 473846 | 1,843 | 50,213 | 1,935 52,468 | 2,021 | 54,632 | 2,105 | 56,728 | 2.185 | 58,749 | .2.263
09 49422 1,713 | 52,102 | 1816 | 54682 | 1,906 [ 57,140 | 1,992 | $9.498 | 2,074 | 61,779 | 2,153 | 6398 { 2,230
10 | 459121 1,517 [ 48421 | 1,600 | 50,837 | 1,680 | 53,140 | 1,756 | 55,340 | 1,829 | 57,487 1,899 ] 59,5551 1,968




8C

DN=150

td 1-0,003 i=0,004 =0,008 i=~0,006 i=0,007 1=0,008 1=0,009

) v q v 4 v q v q v q v q v
01 ] 0,78 | 0319 | 0942 | 0383 | 1,081 | 0,439 [ 1,206 | 0,491 | 1,323 | 0,538 | 1,432 | 0,583 | 1,535 | 0,624
02 | 3465] 0516 | 4134 | 0615 | 4,724 | 0,703 | 8258 | 0,782 [ 5,754 } 0,856 | 6217 § 0925 | 6,651 ] 0,989
03 | 7969 | 0,669 | 9478 | 0,793 | 10,810 | 0,907 | 12014 | 1,008 | 13,128 | 1,102 | 14,169 | 1,189 | 15,145 ] 127
04 1139621 0,91 {16576 { 0940 {18880 § 1,070 } 20960 | 1.1g2 | 22,885 | 1,297 | 24.682 | 1399 | 26366 ] 1495
0,5 }20571| 0,888 | 24866 | 1,053 | 28298 | 1,199 | 31,393 | 1,330 | 34.256 | 1,451 | 36,928 | 1,564 | 39,430 | 1,670
06 128409 0960 | 33658 | 1,138 [ 38278 | 1,294 | 42,4435 | 1,435 | 46298 | 1,565 | 49,892 | 1,687 | 53,259 | 1,800
0,7 |35588] 1,008 | 42,140 | 1,194 | 47,907 ] 1,357 | 53,106 | 1.504 | 57.013 | 1,640 | 62,396 | 1,767 | 66,594 | 1,886
08 ]41,644] 1,028 | 49301 | 1.217 | 56,039 | 1,384 | 62,113 | 1,534 | 67,728 | 1,672 | 72965 | 1,802 | 72,868 | 1,923
09 145326] 1,013 | 53668 1 1,199 | 61,010 | 1,363 | 67,629 | 1,511 | 73,749 | 1,648 | 79.456 | 1,775 ] 84,801 | 1,895
10 [41942] 0888 | 49,733 | 1.053 | 56,595 | 1,109 | 62,786 | 1,330 | 68,512 { 1,451 | 73,856 | 1,564 | 78,861 | 1,670
wd §=0,012 i=0,013 i=0,014 1=0,015 1~0,016 i=0017 i=0,018

q M q v q v q \ q v q v q v
0,1 1632 1 0664 11,725 [ 0,702 | 13814 | 0,738 | 1,899 | 0,772 | 1,981 | 0,806 | 2,061 | 0,838 | 2,137 | 0,869
02 | 7062 | 1,051 | 7453 | 1,109 | 7,827 | 1,064 | 8,186 | 1218 | 8532 | 1,269 | 8865 | 1,319 | 9,188 | 1,367
02 | 7062 } 1,051 | 7453 § 1,109 | 7827 | 1,164 | 8186 | 1,218 | 8,532 | 1,269 | 8,865 | 1,319 | 9,188 | 1,367
04 |27955} 1,585 | 29,468 | 1,671 [ 30912 | 1,752 [ 32300 | 1,831 | 33,634 ] 1,907 | 34918 | 1,979 | 36,165 | 2,050
05 | 41,793 1,770 | 44040 | 1,865 | 46,185 | 1,956 | 48246 | 2,043 | 50,226 | 2,127 | 52,133 } 2,208 | 53982 | 2,286
06 13564351 1908 § 594571 2010 {62341 | 2,108 | 65,131 ] 2,201 | 67,773 | 2,201 | 70335 | 2,378 | 72.820 | 2,462
07 {70555 1,998 [ 74323 | 2,105 | 77918 | 2,207 | 81371 | 2305 | 84,690 | 2399 | 87,883 | 2,489 ] 90,981 | 2,577
0,8 | 82,495 | 2,037 | 86,896 | 2,146 | 91,095 | 2,249 | 95,127 | 2,349 | 99,002 | 2,445 |102,731] 2,537 |106,349] 2,626
09 | 89844 ] 2,007 [ 94641 | 2,114 | 99,218 | 2,217 | 103,614] 2315 |107,838] 2,409 [111,903] 2,500 [115,247] 2,588
10 | 83,385] 1,770 | 83,081 | 1,865 | 92370 | 1,956 | 96,491 | 2,043 |100,453| 2,127 |104,265] 2,208 [107,965] 2,286




6T

DN=300

d i=0.023 i =0,003 1=0,0035 i=0,004 i =0,0045 i=0,008 10,0055

q v q v q \ q v q v q v q v
0,1 1,186 } 0332 | 1,330 | 0372 ] 1462 | 0,409 | 1,587 | 0444 | 1,704 | 0,476 | 1.815 | 0,508 | 1921 | 0,537
02 135219 | 0334 | 5834 | 0397 | 6397 | 0,654 | 6927 | 0,709 | 7,425 | 0,760 | 7,897 | 0,808 | 8346 | 0,854
03 119871 0692 | 13374] 0,772 | 14645 | 0845 | 15840 § 0914 | 16960 | 0,979 | 18023 | 1,040 | 19,034 | 1,098
04 120984] 0818 ] 23,385} 0912 | 25,585 | 0,997, | 27.652 | 1,078 | 29,587 ] 1,153 | 31,424 | 1,225 } 33,169 | 1,293
0,5 131,3011 0917 | 35079 ) 1,022 | 38354 | 1,117 | 41,432 | 1,207 | 44311 | 1,250 | 47,044 | 1,370 | 49639 | 1,446
06 42658 0992 | 47,478 | 1,104 | SI,889 | 1,206 | 56,033 | 1,302 | 59908 | 1,393 | 63,586 | 1.478 | 67,078 | 1,559
07 ]53423] 1,041 ] 59,441 ] 1,158 | 64946 | 1,265 | 70,117 ] 1,366 | 74953 | 1,460 [ 79,541 | 1,549 | 83,897 | 1,634
08 162,509 1,061 | 69,541 | 1,i81 | 75973 | 1,290 | 82,015 ) 1,392 | 87,664 | 1,488 | 93,024 | 1,579 | 98,112 | 1,666
09 [68040] 1,045 | 75,702 ] 1,163 | 82,711 | 1,271 | 89295 | 1,372 | 95451 } 1,466 [101,292] 1,556 [106837] 1,641
10 163.002) 0917 | 70,158 | 1,022 | 76,708 | 1,117 | 82,864 | 1,207 | 88622 | 1,290 | 94,087 | 1,370 | 99277 | 1,446
b/d i 0,006 i=0,0065 1=0,007 i=0,0073 i-0,008 i=0,0085 i=0,009

q v q v q v q v ] v q v q v
01 12023 05661 2120 | 0593 1 2215 | 0,619 | 2306 | 0,645 | 2394 | 0669 | 2479 | 0,693 | 2,563 | 0.717
02 138777 ] 0898 ) 9,189 | 0,940 ) 9,589 } 0981 | 9974 ] 1,620 J 10345} 1,058 | 10,704 | 1,005 ] 11,086 ] 1,131
02 | 2777 | 0,898 | 9,189 | 0,940 | 5,589 | 0,981 | 9974 | 1,020 | 10,345 | 1,058 | 10,704 | 3,095 | 11,056 | L131
04 348381 1358 §36438 | 1,420 | 37989 | 1,481 | 39,479 [ 1,539 | 40912 [ 1,395 { 42,303 | 1,649 | 43,661 | 1,702
05 |521217 1,518 | 54,499 | 1,587 { 56,803 | 1,654 [ 59,018 [ 1,719 | 61,0146 | 1,781 { 63,213 | 1,841 | 65,231 | 1,900
06 70417 1,637 | 73,616 | 1,711 [ 76,715 | 1,783 | 79,693 | 1,852 | 62,556 | 1,919 | 85,334 | 1,084 | €3.046 | 2,047
07 1830621 1,715 ] 92,0511 1,793 | 95916 | 1,868 | 99,630 | 1,540 {103,199] 2,000 | 106,664| 2,077 | 110,083] 2143
0,8 102977] 1,748 §107,637] 1,828 {112,151 1,904 {116,489 1,978 |120,658 2,049 1124,704| 2,117 [128,633] 2,184
09 [112,140] 1,723 }117,219] 1,801 [122,140| 1,876 [126,867] 1,949 |131.412] 2,019 |135,822| 2,086 |140,127| 2,153
10 (104241 1,518 |108998] 1,587 |113,606| 1,654 [118,035] 1,719 [122293] 1,781 [126.426] 1.841 [130.461| 1900




0t

DN=350

Wd i =0,0025 i=0,003 i=0,0035 i=0,004 i =0,0045 i=0,005 i=0,0055

q \ q \' \'4 q \ q v q v q v -
0,1 1,872 | 0378 | 2,093 | 0,423 | 2,298 | 0,464 | 2,490 | 0,503 | 2,671 | 0,539 | 2,842 | 0,574 | 3,005 | 0,607
02 | 8199 | 0606 | 9,141 | 0675 | 10012 | 0,739 | 10,826 | 0,200 | 11,592 1 0,856 | 12,318 | 0910 { 13,008 § 0961
03 |18,782 | 0,782 | 20,505 | 0,871 | 22,868 | 0,953 | 24699 | 1,029 | 26,423 | 1,101 | 28053 | 1,169 | 29,603 | 1,233
04 32,825 | 0924 | 36,498 | 1,027 | 35,891 1,123 | 43,054 | 1,212 | 46,030 § 1,295 | 48,844 ] 1,375 | 51,518 | 1,450
0,5 | 492221 1,035 | 54,690 | 1,150 | 39,740 | 1,256 | 64,444 | 1,355 | 68,871 ] 1,448 | 73,054 | 1,536 | 72,027 | 1,620
0,6 |66604] 1,118 | 73,967 | 1,241 | 80,765 | 1356 | 87,096 | 1,462 | 93,052 | 1,562 | 98,680 | 1,656 [104.024] 1,746
0.7 183374| 1,172 | 92,564 | 1,302 |101,046] 1,421 |108,944) 1,532 [11633] 1,636 |123392] 1,733 [130,057] 1,829
0.8 |97,535] 1,096 | 108271} 1,327 [118,181] 1,449 [127,408] 1,562 [136,086] 1,668 [144,284] 1,769 ]152,069] 1,864
05 | 106,18 | 1,178 |117,880| 1,307 |128.679| 1,427 |138,735{ 1,539 |148,193] 1,644 [157,129| 1,743 |165614] 1837
1.0 | 98444 | 1,035 | 109380 1,150 |119,480| 1,256 |128,888] 1355 |137,741] 1,448 | 146,10 | 1,536 |154,055] 1,620
Wd i =0,006 i=0,0065 i =0,007 i =0,0075 i =0,008 i =0,0085 i=0,009

q v q v q \Z q \i 9 v q v q v
0 | 3,162 | 0638 | 3,312 | 0669 | 3,457 | 0,698 | 3,57 | 0,726 | 3,733 | 0,754 | 3,863 | 0,780 | 3,991 | 0,806
02 | 13,669 ] 1,010 | 14303 | 1,056 | 14913 | 1,101 | 15,502 | 1,145 } 16,075 | 1.187 | 16,624 | 1,228 | 17,160 | 1,267
0,2 | 13.669 | 1,010 | 14,303 | 1,056 | 14913 | 1,101 | 15,502 | 1,145 ) 16,075 | 1,187 | 16,624 | 1,228 | 17.160 | 1,267
0,4 | 54,078 | 1,522 | 56,532 | 1,591 | 58,888 | 1,657 | 61,166 | 1,721 | 63,376 | 1,784 | 65,494 | 1,843 | 67,561 | 1,901
0,5 | 80,832 | 1,700 | 84,478 | 1,776 | 87.977| 1,850 } 91,360 | 1921 | 94642 | 1,990 | 97,786 | 2,056 |100,854| 2.321
0.6 |109,341] 1,832 [114,042] 1,914 |118,748] 1.993 [123,294] 2,069 [127,706] 2,143 |131,931] 2,214 |136,055] 2,283
0,7 [136437] 1,919 [142,549] 2,005 |148416] 2087 §154,084] 2,167 [159,583| 2,244 | 164850| 2318 | 169,991 2,390
0.8 [159.522] 1,95 |166,660] 2,043 | 173,512} 2,127 |180,131] 2,208 |186,554] 2,287 |192,705] 2,362 |198,708] 2.436
09 |173.,7371 1927 [181,518] 2,017 ]188986| 2,096 )196202] 2,176 {203,203 2,254 | 209908 2328 1216,453§ 2,401
10 [161,664] 1,700 |168955| 1,776 |175,955| 1,350 |132,719| 1,921 189,283 1,990 | 195,571 2,056 |201,709§ 2,12}




I€

DN=400

hid 1=0,006 1+0,0065 10,007 1=0,0075 1=0,008 1=0,0083 10,009
q v q v q v q v q v q v q v
01 14625 ] 0707 | 4,841 | 0,740 | 5,050 | 0,772 | 3252 | 0303 | 5,448 | 0,833 | 5,637 | 0861 | 5,821 | 0.3%
02 119934 1,114 | 20,844 1,165 [ 21,721 | 1,214 | 22,571 | 1,262 | 23,395 | 1,308 | 24,187 | 1,352 | 24,962 | 1,395
02 1199341 114 [ 26,844 { 1,165 | 21,721 | 1,214 | 22,571 | 1,262 | 23,395 | 1,308 | 24,187 | 1,352 | 24,962 | 1,395
04 | 78652 | 1,675 | 82,166 ] 1,750 | 83,552 | 1,822 | 88.828 | 1,892 { 92,007 | 1960 | 95,056 | 2.025 [ 98,042 | 2,088
05 1117,419] 1,870 [122,696] 1,953 [127,723] 2,033 |132,587| 2,110 [137,305] 2,185 141.830] 2,257 |146260] 2328
06 1158544] 2,014 }165,557] 2,103 |172.314] 2.189 [178,850] 2,272 |185,189{ 2,353 |191,269( 2.430 [197,220{ 2,505
07 198,138} 2,109 §206880] 2,202 |215302] 2292 |223.449] 2378 |231,350| 2,462 |238927| 2,543 |246,344] 2,622
08 231,632] 2,049 [241,843] 2244 |251,678| 2,335 {261,192 2,423 |270,419] 2,509 }279266] 2,591 [287,927{ 2672
09 1252,2981 2,118 J263,428{ 2,211 [274,149] 2301 {284,521] 2389 [294,57] 2473 |[304.224] 2,554 [313,666] 2,633
10 1234,958) 1,870 |245393| 1,953 [253.447] 2,033 |265,174] 2,110 |274,610] 2,185 |283.659| 2257 |291,519] 2328
] 1=0,0023 i~0,003 i=0,0035 i =0,004 i=0,0043 i=~0,005 i=0,0055
9 v q v q v q v q v q v q v
O3 ) 2,757 | 0421 | 3,078 | 0,470 | 3375 | 0,516 | 3,652 | 0,558 | 3915 | 0,598 | 4,162 | 0,636 | 4397 | 0672
02 112034 0,673 | 1339 ] 0,749 | 14,657 ] 0,819 | 15,829 | 0,885 | 16939 | 0547 | 17,982 | 1,005 | 18973 | 1,061
03 27,5131 0868 | 30,578 | 0,964 | 33,414 | 1,054 | 36050 | 1,137 | 38,543 | 1215 | 40,884 [ 1,289 | 43,111 | 1359
04 1480221 1,023 |53320 | 1,136 | 58218 | 1,240 | 62,767 | 1,337 | 67,069 | 1429 | 71,107 | 1,515 | 74945 | 1.596
0,5 171,946 | 1,145 [ 79,829 | 1271 | 87,115 | 1,386 | 93,878 | 1.494 |100.272] 1,596 | 106271} 1691 [111.974 1,782
06 197293 | 1,236 [107,906] 1372 [117.710] 1,495 |126,809] 1,611 135409 1,720 |143,576] 1,823 |151,143] 1.920
0,7 1121,747] 1,296 |134987] 1437 |147.216] 1,567 {158,565] 1,688 |169,291] 1,502 [179,351] 1,909 {188,910] 2011
08 ]142402] 1,321 J157,870} 1,465 [172,157] 1,597 [185414] 1,720 [197,941] 1,837 [209,691] 1,946 [220,856] 2,049
05 |135,044] 1,302 1171501] 1443 |187471] 1,574 [201,920] 1,695 [215,574] 1,810 |238381| 1,917 |240,531| 2,019
10 |143,892] 1,145 ] 15965 | 1271 | 17423 | 1386 | 187,75 | 1,494 | 200,54 | 1,596 |212,543] 1,691 | 223,94 | 1.782




(43

DN=450 un

vd i =0,0023 i=0,003 i ~0,0035 i =0,004 7=0,0045 i 0,005 i=0,0055

q v q v q v P v a vV q vV | «q v
0! | 3.820 § 0461 | 4,260 | 0,514 | 4666 | 0,563 | 5,046 | 0,609 | 5,403 | 0,652 | 5,741 | 0,693 | 6,064 | 0,732
02 1166251 0734 | 18,490 | 0,817 20,207 | 0,893 | 21,811 | 0.963 | 23,319 | 1,030 | 24,742 | 1,093 | 26,101 | 1,153
03 1379461 0945 | 42,142 | 1,050 | 46000 | 1,146 | 49,602 | 1,236 | 52,985 | 1.320 | 56,176 | 1,400 | 39,222 | 1,476
04 1661647 1,114 | 73,411 | 1,236 | 80,070 | 1,348 | 86,284 | 1,452 | 92,117 | 1,550 | 97,617 | 1,643 |102,865] 1,131
05 99,056 | 1,246 |109,834] 1,381 {119,735} 1,506 [128969| 1,622 [137,634] 1,731 | 145,804 1,834 |153,597] 1,932
06 1133,892] 1344 }148,395] 1,489 [161,714] 1,623 [174,133| 1.748 | 185,785 1,865 |196.768| 1975 |207,244] 2,080
0.7 167491} 1409 }185,584) 1,561 [202,196] 1,700 |217,683} 1,831 1232.213] 1,053 | 245906 2,068 |258.966] 2.178
OB |195,884| 1,436 [217,020] 1,591 [236,424| 1,733 [254,513| 1,865 |271.483] 1,990 |287,475] 2,108 |302,727] 2,219
09 1213294]| 1415 [236329] 1,563 |257477] 1,708 |277,194| 1,839 |295,691] 1961 |313,123] 2,077 |329,749] 2,187
10 119811 1,246 |219,668] 1381 [239,469] 1,506 [257,937] 1,622 |275,265| 1,731 |291,608| 1,834 |307,195} 1,932
wd 1=0,006 i=0,0065 i =.0,007 i~0,0075 120,008 i =0,0085 0,009

q v q v q v q v q v q v q v
01 | 6373 | 0769 | 6668 | 0,808 | 6954 | 0,840 | 7.227 | 0,873 | 7,494 | 0905 | 7,753 | 0936 | 8004 ] 0,966
02 127400 | 1210 {28643 | 1,265 | 29,841 | 1318 | 30,990 | 1,369 | 32,110 | 1,418 | 33,195 | 1,466 | 34,245 | 1.513
02 |27400] 1,210 | 28,643 | 1,265 125,841 [ 1318 {30990 | 1,369 | 32,110 | 1,418 | 33,195 | 1,466 | 34245 | 1,513
04 1107,881) 1,816 |112,673}] 1,896 |117,291] 1974 |121,715] 2,049 |126,024] 2,121 [130,201] 2,191 [134,235] 2.239
0,5 11610441 2025 [168,157] 2,115 [175,010] 2201 [181,57S] 2,283 |187,967| 2,364 |194,164] 2,442 200,143 2,517
06 [217,252] 2,181 [226311]| 2,277 [236,019] 2369 [244.840| 2,457 {253,427] 2,544 |261,751] 2,627 |269,788] 2,708
0,7 2714401 2,283 [283,356] 2,383 [294.832] 2,479 |303,824| 2,572 |316,525| 2,662 |326,898] 2,749 [336913)] 2,833
0.8 [317,296] 2,326 |331,210] 2,428 J344,611] 2,526 |357447] 2,620 [369,942] 2,712 {382,034 2,801 [393,748] 2,887
09 13456301 2293 1360,798 2,393 [375408) 2,490 [389,401] 2,583 [403,024] 2,673 [416,228] 2,761 |428,977] 2,845
10 }322,087] 2,025 [336,314] 2,115. |350,020| 2,201 [363,150] 2,283 |375.934] 2364 |388328| 2,442 |400,296] 2,517
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Tabnuua A 2. TaGmans: ans FHAPABAHUECKOrO pacsere TPyGONpoOBONOB BonooTEEACHIA
m IIT npa nonmom Hanommensu (K, = 0,01 mmn ¥ = 1 31x10°° M?/c)

HoMusansHbii gHamMerp, MM
100 150 200 250 300 350 400 450 500

Q. #/c 11000i | V,w/c | 1000i | V,u/c | 1000i | V,u/'c | 1000i | V,/c | 1000i | V,av/c | 1000i | V,n/c | 1000i | V,/c | 1000i | Voa/c | 1000i | V. /e
1 {2131 4+t 5 1 6 1 7 1 8 19 T} 111121 137151167171 18119
2,00 |086 {025

393 12388 10500421023
589 |596 | 0751087 ] 034

7,85 110,05 1,00 [ 1,46 | 045 | 0,38 | 0,26

982 (15121 1,25 { 2,19 | 0,56 | 0,57 | 0,32

11,78 121,111 1,50 | 3,04 | 0,68 | 0,79 | 0,39 | 0,27 | 0,25

13,74 {28,01( 1,75 | 4,02 { 0,79 | 1,05 | 045 | 0,36 [ 0,29

15,70 135,811 2,00 | 513 {0590 { 1,33 | 0,52 | 0,45 | 0,33 { 0,18 | 0,23

17.67 144,55| 2,25 | 637 | 1,02 | 1,65 | 0,58 | 0,56 | 037 | 0,23 | 0,26

19,63 |54,12] 2,50 | 7,72 | 1,13 | 2,00 | 0,65 | 0,68 | 0,42 | 0,27 | 0,29

21,50 |64,561 2,75 | 9,19 | 124 | 238 | 0,71 [ 0,81 | 046 { 0,33 | 0,31 | 0,15 | 0,23

23.55 175,85] 3,00 110,78 1,35 | 2,79 | 0,78 | 0,95 | 0,50 | 0,38 | 0,34 | 0,17 | 0.25

26,09 13,01 1,50 {3,36 | 0,86 | 1,14 [ 055 | 0,46 | 0,38 | 0,21 [ 0,27

30,42 17,281 1,75 [ 4,45 | 1,01 { 1,51 | 0,64 1 061 | 044 { 028 { 032 | 0,14 | 0,24

34,77 22,121 200|569 | 1,15] 1,92 10,74 0,77 ] 0,51 | 0,35 | 0,37 [ 0,18 | 0,28

39,11 275112251707 {1,291238{083]09]057[043 0410230311013 ]025

£3.46 33451250 | 859 [ 144 |28 | 092|116 063|053 |046]027]09351015 {028

47,80 39931275 [1024] 1,58 | 345 | 1,00 | 1,38 { 0,70 | 0,63 | 0,50 | 0,33 | 0,38 | 0,18 | 0,30 | 0,11 [ 0,25
15 4695(3,00 {12,031 1,72 | 4,05 | 1.10 | 1.62 | 0,76 | 0,73 | 0,55 | 0.38.| 0,42 | 022 | 033 | 013 [0.27
56,49 54,49 3,25 [13,94] 1,87 | 4,69 | 120 1,88 | 0,82 ] 0,85 | 0,59 | 0,44 | 0,45 | 0,25 1 0,36 ] 0,15 | 0.29
054 62,58 3,50 [16,00] 2,01 | 5,37 | 129 2.15 | 0,80 | 0,97 | 0,64 | 0,51 | 0,49 | 0,28 | 0,39 | 0,17 | 0.31
65.18 71,17] 3,75 | 18,18] 2,15 | 6,10 | 1,38 | 2.44 | 0,95 | 1,10 | 0,69 | 0,57 | 0,52 | 032 | 041 | 0.19 | 033
6.53 80,30 4,00 20,50 2,30 | 6,88 | 147 | 2,75 | 1,01 | 1,24 | 0,73 ] 0,65 | 0.56 | 0.36 | 0,44 | 0.22 | 0.36 |
75,64 23,97] 2,50 | 8,04 | 1,60 | 3,21 [ 1,10 | 1,45 | 0,80 | 0,75 | 0.61 | 0,42 { 0,48 | 0,25 | 0,39
83.10 28,62) 2,751 9,59 | 1,76 | 3,83 § 1,21 { 1,73 | 0,88 | 090 | 0,67 | 0.50 | 0.53 | 0,30 | 0,43




143

1 6 [ 7 [ 8 [ 9 [10] 11 [12]13]14]15]16]17]18]19
90,75 33,66 3,00 |11,27] 1,92 | 4,50 | 1,32 | 2,03 | 0,95 | 1,05 | 0,73 | 0,59 | 0.58 | 0.35 | 0,47
98.31 39,08 3,25 113,07 2,08 | 521 | 1,43 | 2.35 | 1,03 | 1,22 | 0,79 | 0,68 | 0,62 | 0,41 | 0,50
105,88 44,891 3.50 15,00 2.24 | 5,98 | 1,54 | 2,69 | 1,11 | 1,40 | 0,85 | 0,78 | 0,67 | 0,47 | 0,54
1.4 51,071 3,75 117,06 | 2,40 | 6,80 | 1,65 | 3,06 | 1,19 | 1,59 | 0,01 | 0,89 | 0,72 | 0,53 | 0,58
121,00 57,62] 4,00 | 1924 2,56 | 7,66 | 1,76 | 3,45 | 1,27 | 1,79 [ 0,97 | 1,00 | 0,77 | 0,60 | 0,62
128.56 64,55 4,25 |21,54] 272 | 8,57 | 1,87 | 3,86 | 1,35 | 2,00 | 1,03 | 1,12 | 0,82 | 0,67 | 0,66
136,13 71,86 4,50 [23,97| 2.88 | 9,54 | 1,98 | 4,29 | 1,43 | 222 | 1,09 | 1,24 | 0,86 | 0,74 | 0,70
143,69 79,53 | 4,75 | 26,51 3,04 |10,54] 2,00 | 4,74 | 1,51 | 2,45 | 1,16 | 1,38 | 0,91 | 0,82 | 0,74
15128 87,57] 5,00 [29,09] 3,20 [11,60] 2,20 | 5,21 | 1,59 | 2,70 | 1,22 | 1,51 [ 0,96 | 0,90 | 0,78
165,19 34,41) 3,50 | 13,67] 2,41 | 6,14 | 1.74 | 3,18 | 1,33 | 1,78 | 1,05 | 1,06 | 0,85
176,99 39,16 3.75 | 15,55] 2,58 | 6,98 | 186 | 3,61 | 1,42 | 202 | 1,12 | 1,20 | 0,91
589 44,19] 4,00 |17,54] 2,75 | 7,87 | 199 | 4,07 | 1,52 | 2,28 | 1,20 | 1,36 | 0,97
2005 49,511 4,25 |19,64] 2,02 | 8,81 | 2,11 | 4,55 | 1,61 | 2,55 | 1,27 | 1,52 | 1,03
21239 55,12 4,50 [21,86] 3,09 | 9,80 | 2,23 | 5,07 | 1,71 | 2,83 | 1,35 | 1,69 | 1,09
224,19 61,01] 4,75 |24,19] 3,27 {1084 2,36 | 560 | 1,80 | 3,13 | 142 | 1,87 | 1,15
53555 67,19( 5,00 | 26,63 | 3,44 | 11,93 | 2,48 | 6,16 | 1,90 | 3,45 | 1,50 | 2,05 | 1,21
T 73,65] 5,25 |29,18| 3,61 | 13,071 2,61 | 6,75 | 1,99 | 3,77 | 1,57 | 2,25 | 1,27
250,59 80,38 5,50 131,831 3,78 |14,25] 2,73 | 7,36 | 2,09 | 4,11 | 1,65 | 2,45 | 1,33
2739 87,40 5,75 [34,60] 3,95 | 15,49 2,85 | 8,00 | 2,18 | 4,47 | 1,72 | 2,66 | 1,39
T 94,691 6,00 |37,48] 4,13 | 16,77 2,98 | 8,66 | 2,28 | 4,84 | 1,80 | 2,88 | 1,45
ST 39,63 4,25 [17,73 | 3,07 | 9,15 | 2,35 | 5,11 | 1,85 | 3,04 | 1,50
308,88 44,12| 4,50 119,74 | 3,25 [10,18| 2,48 | 5,60 | 1,96 | 3,38 | 1,59
=0 48,84 4,75 121,84 | 343 [11,26] 2,62 | 6,20 | 2.07 | 2,74 | 1,67
) 53,79 | 5,00 {24,05] 3,61 [12,40] 2,76 | 6,92 | 2,18 | 4,11 | 1.76
st 58,97 5,25 126,35] 3,79 | 13,58 2,90 | 7,58 | 2.29 | 4,51 | 1,85
1% 64,36 5,50 | 28,76 3,97 | 14,82 3,04 | 827 | 2,40 | 4,91 | 1,94
5i% 69,991 575 [31.26| 4,15 [16,11] 3,17 | 8,99 | 2,51 | 5,34 | 2,03
P 75,84 | 6,00 |33,86 | 4,33 [17,45] 3,31 | 9,73 | 2,61 | 5,78 | 2.12

: 36,37 | 4,50 | 18,74 | 3,44 |1045] 2,72 | 6,21 | 2,20

427,80
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1 10 [ 11 ] 12 [ 13 | 14 | 15 ] 16 | 17 [ 18 | 19
451,57 4027 4,75 |20,74| 3,64 | 11,56 | 2,87 | 6,87 | 2,32
475,34 44351500 122,841 3.82 | 12,73 | 3,02 | 7,56 | 2,44
499,10 48,62 5,25 |25,03] 4,01 | 13,95 3,17 | 8,28 | 2,56
522,87 53,08] 5,50 [27,32] 4,20 | 15,22 | 3,32 | 9,03 | 2,69
546,64 57,72 5,75 | 29,70 4,40 | 16,55 3,47 | 9,82 | 2,81
570,40 62,55] 6,00 132,171 4,59 [ 17,92 3.62 | 10,63 | 2,93
500,65 34,36] 4,75 | 19,141 3,75 | 11,351 3,03
621,74 37,84 5,00 | 21,08 3,95 | 12,50 3,19
652,83 41,49( 5,25 {23,101 4,14 | 13,701 3,35
683,91 45,291 5,50 | 2522 | 4,34 [ 14,95] 3,51
715,00 4926 5,75 127,42 | 4,54 |16,25] 3,67
746,00 5338 | 6,00 | 29,71 4,74 | 17,60 3,83
787,77 32,91 5,00 | 19,501 4,05
827,16 36,08 | 5,25 | 21,381 4,25
866,54 39,39 5,50 [23,33] 4,45
905,93 42,84 | 5,75 125371 4,65
945,32 46,43 [ 6,00 [27,491 4,86
973,43 29,05 5,00
1022,09 31,85 525
1070,76 34,78 5,50
1119,43 37,82] 5,75
1168,10 40,99 [ 6,00
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Tabmuua A 3. Tabnuus At rUAPaBIMYEcKOro pacyera TpyGOnpOBONOB BOXOOTBENCHHUS
u3 TITT _npu nomwom nanosmenym (K, =0,1 muun ¥ = 1,49x10° m/c)

H

100

150

200

250

300

NBHBIR MAMETD, MM
T 300 |

3

400

450

500

10001

V,n/c

1000i

V,w'c

10001

Ve

1000i

\A

1000i | V,n/c

1000i

V,n/c

1000i | V.n/c

1000i { V,n/c

1000i

V,/c

4

s

6

7

9

10 11

12

13

14 15

16 17

18

19

1,01

0,25

3,37

0,50

0,48

0,22

7,26

0,75

1,02

0,34

12,40

1,00

1,73

0,45

044

0,26

18,86

1,25

0,67

0,33

26,46

1,50

2,62
3,66

0,57
0,68

0,93

0,39

0,31

0,25

35,03

1,75

4,82

0,79

1,22

0,45

0,41

0,29

4528

2,00

6,21

0,90

1,57

0,52

0,53

0,33

56,79

2,25

177

1,02

1,97

0,59

0,66

0,38

0,26 | 0,26

68,87

2,50

9,40

1,13

2,37

0,65

0,79

0,42

0,31 | 0,29

82,73

2,75

1,27

124

9,71

0,95

0,38 | 0,31

97,56

3,00

13,27

1,35

3,34

0,78

1,11

0,50

044 | 0,34

15,97

1,50

2,01

0,86

1,33

0,55

0,25

0,53 | 0,38

0,27

21,36

1,75

535

1,00

1,77

0,64

0,70 | 0,44

0,32

0,16 | 0,24

27,68

2,00

6,93

L1s

2,29

0,74

0,91 | 0,51

0,37

0,21 | 0,28

34,52

225

8,62

1,29

2,85

0,83

1,13 | 0,57

0,41

3

0,26 | 0,31

0,15 | 0,25

42,01

2,50

10,48

1,43

3,46

0,92

1,37 | 0,63

0,46

0,32 | 0,35

0,18 | 0,28

50,53

2,75

12,58

1,58

4,15

1,01

1,64 | 0,70

0,50

0,38 | 0,38

,
0,21 | 0,30

0,13

0,25

59,62

3,00

14,83

1,72

488

111

1,93 | 0,76

0,55

044 | 042

025 [ 033

0,15

0,27

69,39

3,25

17,24

1,87

5,67

1,20

2,23 | 0,82

0,59

0,51 | 0,45

0,29 | 0,36

0,17

0,29




Le

—

1 4 ] 5] 6] 7 8 [ 9ol [ 1121314 ]15]16]17]18]19
60,84 79,921 3,50 | 19,84 | 201 | 6,52 | 1,29 | 257 | 0,89 | 1,14 | 0,64 | 0,59 | 0,49 | 0,33 | 0,39 | 0,20 | 0,31
65,18 91,14] 3,75 |22,60] 2,15 | 7.42 | 1,38 | 2,92 | 0,95 | 1,30 | 0,69 | 0,67 | 0,52 | 0,37 | 041 | 0,22 | 033
69,54 103,13| 4,00 |25,55 | 2,30 | 8,39 | 1,47 | 3,30 | 1,01 | 1,47 | 0,73 | 0,76 | 0,56 | 042 | 0,44 | 0,25 | 0,36
75,70 30,01 2,50 | 9,84 | 1,60 | 3,87 | 1,10 | 1,72 | 0,80 | 0,88 | 0,61 | 0,49 | 0,48 | 0,29 | 0.39
§3.20 3591 2,75 [11,76] 1,76 | 4,62 | 1,21 | 2,05 | 0,88 | 1,05 | 0,67 | 0,59 | 0,53 | 0,35 | 0,43
90,75 42,36 3,00 (13,86 1,92 [ 5,44 | 1,32 | 242 [ 0,95 | 1,24 | 0,73 | 0,69 | 0,58 | 041 | 0,47
98.31 49,33 3,25 [16,13| 2,08 | 632 | 143 [ 2,81 | 1,03 | 1,44 | 0,79 | 0,80 | 0,62 | 047 | 0,50
105,88 56,82 | 3,50 | 18,57 | 2,24 | 7,27 | 1,54 | 3,23 { 1,11 | 1,65 | 085 | 0,92 | 0,67 | 1,54 | 0,54
113 44 64,82] 3,75 |21,16] 2,40 | 8,28 | 165 | 3,67 | 1,19 | 1,88 | 0,91 | 1,05 | 0,72 | 0,62 | 0,58
121.00 73,311 4,00 [23,92] 2,56 | 9,36 | 1,76 | 4,15 | 1,27 | 2,13 [ 067 [ 1,18 | 0,77 | 0,70 | 0,62
128,56 82,32 4,25 [26,84] 2,72 [10,49] 1,87 | 4,65 | 1,35 | 2,38 | 1,03 | 132 | 0,82 | 0,78 | 0,66
136,20 91,93 4,50 [29,96| 2,80 [11,70] 1,08 | 5,18 | 1,43 | 2,65 | 1.10 | 1,47 | 0,86 | 0,87 | 0,70
151,29 112,41] 5,00 [36,59] 3,21 [14,28] 2,20 | 632 | 1,59 | 3,23 | 1,22 | 1,79 | 0,9 | 1,06 | 0,78
165,19 43,27 3,50 | 1688 | 2,41 | 7.46 | 1,74 | 3,82 | 133 | 2,12 | 1,05 | 1,25 | 0,85
176,99 49,36 3,75 | 19,24 2,58 | 8,51 | 1,86 | 4,35 | 142 | 2,41 | 1,12 | 142 | 091
188,79 55,841 4,00 [21,75| 2,75 | 9,61 | 1,99 [ 4,91 | 1,52 | 2,72 | 1,20 | 1,61 | 0.97 |
200.59 62,70| 4,25 |24,42| 2,92 [10,78| 2,11 | 5,51 | 1,61 | 3,05 | 1,27 | 180 | 1.03
212,39 69,95 4,50 |27,22] 3,09 [12,02] 223 | 6,14 | 1,71 | 3,40 | 1,35 | 2,01 | 1,09
224,19 77,58 4,75 [30,18 | 3,27 [13,32] 2,46 | 6,80 | 1,80 | 3,76 | 1,42 | 2,22 | 1.15
235.09 85,59 | 5,00 |33,28] 3,44 [14,68| 2,48 | 7,49 | 1,00 | 4,15 | 1,50 | 2,45 | 1.21
247,79 93,99 5,25 136,53 | 3,61 | 16,11| 2,61 | 8,22 | 199 | 4555 | 1,57 | 2,68 | 127 |
259,59 102,76] 5,50 [39,93 ] 3,78 [17,60| 2,73 | 8,98 | 2,09 | 4,97 | 1,65 | 2,93 | 1.33
27141 111,93] 5,75 (43,47 3,95 [19,16] 2,85 | 9,77 | 2,18 [ 5,40 | 1,72 | 3,19 | 139 |
283,18 121,43] 6,00 [47,15]| 4,13 [20,77] 2,98 [10,59] 2,28 | 5,85 | 1,80 | 3,45 | 1.45 |
291.72 4991 4,25 [21,98] 3,07 [11,20] 2,35 | 6,19 | 1,85 | 3.65 | 1.50
308 88 55,68 4,50 (24,51 3,25 [1249] 2.48 | 6,90 | 1,96 | 4,07 | 1.59
326,04 61,751 4,75 |27,18] 3,43 |13,84] 262 | 7,65 | 2,07 | 4,51 | 1.67
343,20 68,131 3,00 |29,97] 3.61 [15,26] 2,76 | 8,43 | 2,18 | 497 ] 1,76 ]




8¢

1 10 [ 11 | 12 | 13 [ 14 [ 15 ] 16 | 17 | 18 | 19
360,36 7481| 5,25 132,90] 3,79 [16.75] 2,90 | 9,25 | 2,29 | 545 | 1.85
377,52 81,80] 5,50 [35,96] 3,97 | 18,30 3,04 | 10,11 | 2,40 | 5,95 | 1.94
394,68 89,09 5,75 {39,15] 4,15 |19.92] 3,17 | 11,00 | 2,51 | 6,47 | 2,03
411,34 96,67| 6,00 |4248| 4,33 2161 3,31 | 11,92] 2,61 | 7,02 | 2,12
427,80 45,68] 4,50 [2323] 344 [12,82] 2,72 | 7,54 | 2,20
451,57 50,671 4,75 25,76 3,63 | 1421 2.87 | 836 | 2,32
475,34 5591 500 [2842} 3,82 [1567] 3,02 [ 922 | 2,44
499,10 61,39] 5,25 [31,19] 4,01 | 17,20 3,17 | 10,11] 2,56
522,87 67,13] 5,50 |34,10] 4,20 [18,80] 3,32 [ 11,05] 2,69
546,64 73,1115,75 [37,13] 4,40 {2046 | 3,47 | 12,03 2,81
570,40 79,331 6,00 [40,28 4,50 [22,20] 3,62 | 13,04] 2,93
590,65 43071 4,75 |23,73] 3,75 |13,94] 3,03
621,74 47,52] 5,00 | 26,17 3,95 | 1537/ 3,19
652,83 52,18] 525 | 28,73 | 4,14 | 1687] 3,35
683,92 57,06| 5,50 | 31,41 | 4,34 | 18,44 3,51
715,01 62,14 5,75 {3420 | 4,54 {20,08] 3,67
746,10 67,441 6,00 [37,11] 4,74 {21,78] 3,83
787,77 41,19] 5,00 [24,17] 4,05
827,16 4523 | 5,25 |26,53 | 4,25
866,55 49,46 | 5,50 [29,01] 4,45
905,94 53,87 5,75 |31,59] 4,65
94534 58,46 | 6,00 | 34,28 | 4,86
973,42 36,25 5,00
1022,10 39,81] 5,25
1070,77 43,54] 5,50
1119,43 47421 5,75
1168,10 51,46 | 6,00
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