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JIK 622,691. 173,001,2

HacToamut ZOKyMeHT yCTAHABIMBACT NPUHIKIHAAN B~
HHE DacyeTHHEe COQOTHOMEHUA NPH NPOSKTUMPOBAHMU TPy -
OOIDOBOAOB, TPAHCHOPTUPYOIMX OXJaxIAeHHHH 1a3.

Pexoueuzaiuu NpefHasHayeHu s NDOEKTUPOBAHUA
JMHEAHON YacTH ONNTHO~TIPOMHIIEHHNX TpPYOONPOBOAOS

Add TPAaHCIIOpTa NDURPOJHOIrO ra3a B OXJNAXKACHHOM COCTO-
AHUH,

Pexonxeuzauun paspadorann BHilliCTou, naGopaTopu-
el UCCJieqOBAHMA IKCMNYATAUMOHHHX HATPY30K 4 BO3hEil-
CTBUHK HA TﬁyGOHpOBOHH JW3HT ): xaugupaTaMy TexH,Ha-

K A J.JABokpucoun, I'.M.Yuyro, uHxkeHepauu O,.E.lanunoii,
JHA.Mannmesoil, M.A.Canyukois, B.ll.XadxnuuM,

Bceco038uil 42 yyHo~KCCELOBATENBCKUE HHCTUTYT 110 CTDOM~
@ TEeNLCTBY MAruCTpaJbHHEX TPyOOHRDOBOZOB (Bﬂﬂrﬁ), I98£



MEHHCTEpPCTBO CTpOH~ PeromeHnammy no npoexk—; P 585-85
TEILCTBS MNpERNPUA— ; TUPOBAHHAK T'a30IPOBONOB,
THA HePTAHOR K Ia~ ;TPaHCHOPTHPYOUMX OX- ¢ P23paldoTaHu
30B0#! ITPOMHINIEHHOC~JIAXHEHHHA I'a8 s BIIepBHE

oI ! !

I. ObllME NOAQ4Lk1UA

1.1. PexoMenganuy no NpoeKTUMPOBAHMO Ia30NPOBOAOB, TPAHC-—
NOPTUPYRHUX OXJAaXZeHHH# ras, NpefHa3HAUYeHH AAA NPOEKTKPOBAHUA
NuHEHHOR yYyacTU SKCIEPHMEHTANBHLX TPYOONPOBOAOB AAA Tpauclnopra
[IPEPORHOTO 438 B OXAAKACHHOM ¥ CEMKCHHOM COCTORAHKKM (COKpamesH—
HO ~ TpyCOonpoeoxoB OII' u CII' man uusaxoTeMnepaTypHHX TpyOonpo-
BogoB ~ HIT),

I.2, llpoexruponanue HIT caegyer BHNOAHATH, BHIOYAA ONpe—
neliede OOMECTPOUTEABHHX HATPY3O0K M BO3ACMCTBHA, MO DIaBaM
CHull 2,05.06-85.

1.3. B PexoMenzjaniisix pacCMOTpPEHH CIelMaibHNE TEeXHOAOTHYE-
CKHME HAarpyaxM, BO3MMKADmMME NpR 3aNnycKe M 3sxcnayaraiuu HIT, a
TAKEE NPUPOAHO~KIUMATHUECKME BO3AEHCTBUA, KOTOPNE COTJAACHO
CHull [i-6-76 oTHOCATCA K "npoumm" u He BXOAAT B I'IaBHW OOWeCTpoO-
ureasuux CHullos.

B HacToOAmUX FexoMengaluAX DAaCCMOTDEH pexuM CTR1iMOHADHOM
skcnmnyaranuu HIT, a Tamte HexKoTopwe BONPOCH pekuMa NycKa, HME-
HYEMOT'O DEKHMOM 38XORAKuBaHMA., B fanbHedmeM OyLYT PACCHMOTpPEHH
HArpy3KH¥ ¥ BO3ZCHCTBUA B NEPUOAH ABAPUIHHX M NASHOBHX OCTAHO—
BOK ¥ INyCKOB,

K Bo3geHcTBMAM OTHECEHH CHUJAL M IepeMeleHMs HA HOBEDXHOC—
THX KOHTAKTA TPYyOONDOBOAOB C IPYHTOBHM MACCHBOM, & TaKke Ha
NOBEPXHOCTAX ¥ B CECUCHUAX OTACABHHX Y3NOB M KOHCTDYKUMH# TpyCO-
TPOBOAA.

I.4. Jaudne PeROMEHAGMN COCTABACHH NMPUMEHUTEALHO K KOH-
CTPYKU#M TPYOONPOBOZA, COCTOANErc M3 CTalpHoff TpyOn (B OCHOB-
HoM zuamerpod 1220 uam 1420 mMm), CHofA TEeNNOBOR K3OAALMM HA
HAPYXHOM NOBEDXHOCTH TpPyOH (B AanpHefllleM HA3IBAHHOIO TENNAOKU3O~

____—_————T—-v——-——-——-—-_———-—-'—_—'——————
Braecenn OIMH : YrBepr: eqd BHHCTom s CDOK BBEHECHHA B
BHIMCTa ;25 CgﬁTﬁﬁpﬂ 1985 r. %neﬁCTBne
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NALMORRHM CHOEM), TUAPOUIONALMOHHOTO NMOKPHTUA HA HADYXHOK Do~
BEPXHOCTH TENHON3OAALKOHHOTO CJIOA M HADYXHOTO Xele300eTOHHOrO
3ALUTHOrO NMOKPHTUA (M3 KOJNBUEBHX 3JIEMEHTOB MJM CETMEHTOB) KIM
0e3 3alUTHOTO KOKYXa.

TennordzponsonaliuodHhe 3aWUTHHE CIOM ¥ IOKPHTUA B COBO~
KYOHOCTH C OKPyXailuuM IPPYHTOM NOZ3EMHHX TpPYOONpPOBOAOB B Aalh~
HelimeM HA3BAHH MIONALMOHHO-TPYHTOBHM MACCHBOM.

2. KIACCUeUKAUNH HUSKOTEMIIEPATYPHRX TPYBONPOBEOZOB
[0 TEXHOUOI'MYECKM TAPAMETPAM

2,1. duskorTeuneparypHue TPYGONPOBOAH HPUMEHANTCH fARA Ma~
PUCTPANIBPHON TPAHCINOPTHPOBKU MPUPOAHOI'C T'a3a B OXNAMACHHOM HAK
CHElXEeHHOM COCTOAHUMA OT MECTOPOKZCHMA WIM XPaHMnuE X NoTpeOHTE—
NfAM, B KOMNAEKC HMSKOTEMIIEPATYPHHX TPYGONPOEOAOB BXOZAT:

YCTAHOBKKM NePBOHAUYANBHOIO OXJaxAeHun (CaukeH¥dA), pacrnona=-
racMHe HA TOJNOBHHX COOPYXEHUAX (TONOBHHE 33BOAH OXJIARACHHMA ANK
CRUKERM ) ;

KOMITDECCOPHHE (HACOCHHE) CTaHIMM;

IPOMEX YT OUHHE CTAHLUMAK OXJIAKCHUA;

HENOCPEACTBEHHO TPYOONpOBOL, IIPM HEOOXOAMMOCTYA C TEHJNO -
BOM u3onsinei (B 3aBACHMOCTM OT YPOBHA OXJaxzeHunR) ¢ JAHeliHoi
i 33anOpHOWM aDMATYpPOil;

YyCTAHOBER DPerasniuxayguil AJia Nozauy rasza NOTpeOuTensu,

B nacTonuux PexoneHzaluax pacCuoTpedH TOIBKO MATKUCT palb~
HHE Ira30NpoBOZM GolbuUMX AuaMeTpoB (1020, 1220 1 1420 mm), AaH
KOTOpHX TPAHCHOPT OXJAKLEHHOro rasa sxoHompdecky onpasgpad [ I].

2.2, {dM3KOTeuNepaTypule razonposoxd (ATT) TpaucHopTUPYOT
IPUAPOALLIL TA3 NP TeMlleDATYpAX 3JIKCLJAYATALKM, PABHHX WIKH HUKE
T2MIOEpPaATyPH OKPY#aollehd cpeal. lipeznojgaraercs, YTO TAKOR TeM -
NepaTypHEd persi NOLACPKMBASTCA HPYyTUIOTOAKYHO, HE3ABUCHMO OT
Ce20ud, UYTQ TpelyeT IMPUMEHEUUA CIELUANBHHX CLEACTB oXNakjeHUd
rasaX.

* B orTnduse OT CMCTEM OXINU&ZEHMAA COBDELEHHHX IA30MPOLOACE,
ne OXMAALCHe Pa3d HR KOMIpPOCCODHHX STAHLMAX OCYHECTENASTCH
L annapaTax BO3AYWHOTO oxnaszedus (AECG) 3a cueT eCTECTBEHHOIO
Z0i053. TeunepaTypa rasa nocie ABO He mo.deT CHTDH HUfe Teuncpa-
IypH OKPYX3WWEr 0 BO3AYXa; OOHuHO T =T + (10-15), rae T, -Teune-
parypa rasa nocae ABO; T_-remmeparipaPorpyxanucro Boaalxa.
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OxnaxzieHde rasa NPEAYCMOTDPEHO Ha KOMIPECCODHHX CTAHIHAX
(npa TPaHCHOpPTE OXJAXASHHOI'O I'a3a) MM HACOCHHX CTAHIUAX (NPK
TPAHCIIOPTE CAMKEHHOI'O I'a3a)., CTaHLUKW OXJIAKACHUA MOIYT OHTH
pacnosiokedy Ha kaxgoit KC (uny dC), uepes wecronsxo KC (unmu HC)
AliA TI0 O0OUM BAPMAHTAM.

.5, Pa3nuyanTca TPH OCLOBHHX YPOBHA (pexuMa) TeEMIIepaTyp
OXNaggeHunsd TPaHCNOPTAPYELOTO rasa,

1 YPOBEeHP = OXNAawAcCHME Ta3a z0 TemlepaTyp, OIM3KUX K TeM-
nepaTypak: I'DyHTa NpM NOA3€MHON NMpoxnagke Tpyodonposoga (oT 278
40 233 K na yvaCcTHAX C BOJOHACHUEHHWMYW IDyHTauMM K OT 271 70
269 K Ha yvacTHax C BEUYHOMEP3NHMK I'DYHTAMK ), OTOT PEKUM He
TpedyeT TEeNnjoBOd U3O0AAUMK TDPYLONDPOBOAA.

I yooBeub = OxaaxAeHUe L0 TeMuepaTyp, OIM3ENX K KPUTUYE-
CKOW TeMleparype Npupoxrdoro rasa (or 213 g0 208 K). B arom
ciyuyae Ha TpyoOonporoz lNpefyCMOTPEHO HRHECEHMe TelloBO# -UsondA—
[AK.

Il ypoBeuh — NEPBOHAYANDHOE OXAAKACHHUE A0 TEMIEPATYP HUKE
KPATHYECKOW, NepeBOx ra3d& B CKULXEHHOE COCTOAHHUE U NMOZZEpKAHME
9TOr0 TeMIepaTypHOTo pexuMa Ha Bcelf Tpacce (oxnaxgeHme oT 163
20 1331). B aToM ciayuae TaKKE HEOGXOZMMO NPUMEHATH TENIOU30iA=-
(MOHHHE TPYOH.

ANA ZBYyX NEpPBHX PCXMMOB MaKCHMAaJBHOE paldouee ZaBieHue B
rasonposoze cocrasnfer ot 7,5 xo 10,0 Mlla, gzias Tpermero -

5,5 wlla. Bce gpyrye npepjaraeMne ypoBHM OXJAaXAeHUA TPAHCIODTU-
pyemoro rasa (oxunaxzedue oT 240 fo 260 K u T.5.) ABAADTCA npo-
MEXYTOUHNMM MEXZY YKA3AHHLMHA.

24, Oxnampenune f0 TeMneparyp, ONMSKUX K TeMmepaType
rpyura (OTT') nossoafer yMEHBUWMTH OCEBHE CHKMUMANNME YCUIUA B
TPYOSONPOBOZE ¥ CHMU3UTH CTENEHDb €I'0 HANPAKEHHOrO COCTOAHMA,

[ipy npoxnazxe TPYCONPOBOAOB B BOZOHACHUEHHHX I'PYHTAX C MANOI
zagemnantieir cnocoOuocThi0 OTI' no3msoisAeT NOBHCUTH YCTOMUMBOCT B
Ha BRIOVKILX KPMBHX M B LeJ0L HAZeXHOCTH 3KCIUIyaTaiuKu,

IIpn noz3emMHoill NPOKIAZLKE Hd Beuyuomepsnbx yyacTRax OIT rex-
HOJIOPMYECKY HEOOXOZMMO ZAAA NPEAOTBPALICHMA IIPOTAUBAHUA B BHIH~
BAaeMHX UM HEKOHTDPOJAMDYEMHX INepeMemewnid TPyOooNnpoBoaa.,

AEACCH{UKALUA HUBKOTEMIEPATYPHUX T'a30NPOBOLOB M UX XapaK-
TEDHHE TEXHOQIOTHUECKKE TNMAPameTPH NPUBEZEeUH B TaGn.l.



Tadanuya I
KnaccuduKauua X NapaMeTpPH HU3KOTEMIepaTypHHX Ta-

30NIPOBOA OB
Mo onananea o IMoure. Voaow. Vdeoma raxnos 1P monans 1T rr non g
Hagshauedue ¥ ;TeMmne— MyHu- Maxcu—- Cpennee,Cpexnee I'ogoBasn

YPOBEHF OXAax~,DAaTypa Majlb~ ,M3aJIBHOE ,pacCTO~,pPacCTO~;NPOKU3BO~
AeHus TpyOo- ,Oxnax- Hafd  ;padouec AHME HUHE  AUTEAD -

npoBoza (AeHus, {pado~ XaBJIeHUE \ME Hb {MEXAY (HOCTB
{ g (4af  jHa nepe—!RCE? )4 CTaHIE~ ;T3 0NDO~
: jTeMlle~{TOHE  § ..  LAMM OX-jBOAA AH-
; 1paTypa, Mexay KO, laxge —jaMeTpoK
i i K ((8C) Mla; }HH;IECO 1420 MM,
! : ' : T KM IMIDA.M3/T

! ! ! :

MarucTpajBHHE TPAHCHOPT OXJIARZEHHOT'O
npupozdoro rasa (OII')

OxnaxpeHue 2o

TeMIlepaTypH
PpydTas
Ha 00BosHeH- Ot 274 Ot 271 Or I00 BuoOupaer- 07 30
HEX yvyacTKax zo <31 zo 269 7,5 10 120 ca ucxona mo 32
X8 NpPOTH=-
Ha YYaCTKaX
Beuiouepamnx 07 271 O 261 Or I00 Toacoes’ Or 35
I'PYHTOB Zo 269 n0 258 7,5 go 120 Y 50 36
JuepedHoe ox- Or I00
nagnedne rasa 253 K 243 K 10,0 ao 120 55
OxJlaxjeHue zo
TeMneparyp,
ONU3KUX K KpK-
TMYeCKO Tem - OT 2I3 O I00 Or 300 Or 70

neparype rasa ;0 208 203 10,0 a0 I20 go 360 pmo 75

MarucTpaibHH TPAHCIIOPT CRMUXEHHOI'O
npupoguoro rasa (CIIT')

Oxnaxpexue A0
reMniepaTryp Hu~ OT 163 O 163 Or IOO Or 600 Ot 85,

Xe KpuTHyeckohr go IS53 go I53 5,5 zo IS0 7o 800 zo 100

[l pumevaudunsa: 1., IllapamerPpd TPpyGONpOBOLOB
NPUBEACHL B BMAC HAMOOJIECE XAPAKTEDHHX 3BelNuUAH, B KOHKpeT—-
HHX YCIHOB/AfIX OHHM AONKXHH OHPH YTOYHEHH Ha OCHOBE pacuera
TEIUIOBUX « THAPABIAKYECKMX PEXUMOB K BHGOPA ONTUMITIBHHX
TEXHNKO-SKOHOMUYEBCKUX NMOKA3ATeNeH,

2., LAA BCeX BapuaHToB TpaHcnoptTi JII' creneny pacuu-
penus (OTdouWEHHE HAYANIBHOI'O JAABICHMH  KOHEYHOMY) HA Me-~
perose MciAy KC npuuara » cpegdem <& = I 45, ans TpaHc-
nopra CIII' 4a neperose Mexay & =1,8.



3. ONPENENEHHE NAPAMETPOB TPAHCNOPTWPOBKU
OIT' i CII' TPYBONPOBOZA IIPH CTAilMOHAPHLX
PEA/MAX TILPEHAYKY

3.1. Jlf onpezieleHBa nNapameTpos TPAHCIOPTHPOBKM OXJAX[CH-
HOI'O ¥ cxuxeHHoro npupogHoro rasa (O 4 CIT') B craguoHAPHHX
YCAOBMAX HEOOXOAMMO DENNTH CAEAYWLYH CHCTENY Zupfepeulinas bBHHX
yPaBHEHKHA:

dr 9
dx AVl (1)
ar ar __
EX—“:"W&' 2x ‘gffzp_sz (¢)
a NPU IPAHKYHBX YCJIOBMAX 2,
J=0/' p:&; 7..:7—”!' Z=L, ’0:2-_/' /}'Zfsf-ﬁ{f}
& KTy
A2, F2 “T e,
/
K="y ¢, Za ' Yig= Dy +20,

B (pg?&?nax (f) )%(2) MCIIONE30BaHN CACAVNIKE YCIO0BHHE 0003~

HAYeHUfd, CANBOJIL, E€AMHMLH ¥ TEPMUHK:
F - sapneuude, Mla;
~ yAEenABHHE OUDeM, MO/KD;
- TeMneparypa, K;
- KO3 (RUMACHT CXUMAEMOCTI;

U

7

Z

A - rasosaa nocrosusad, ROX /kr.K, Ans merawa A =
= 513,271 Ak/xreK;

A

~ NAOTHOCTH, KI'/M°;
{p Ly — TENNOEKKOCTA Npu MOCTORHHOM LARIEHMM U OOBEKE,

KAx/ KT K

£,, {, - TennoeskocT# MpeanbHoOro rasa npu P—=0, wlk/xr-K;
J; - pughepedusanbHni Rpocceab-agpekr, K/ulla;
& = KO3(GUAUMEHT PUAPABIUYECKOTO CORPOTUDIEHMS;

D, Dy, . COOTBETCTBCHHO, HAPYKHHY M BHYTPEHHMH -AUAMETPH
TPyOoOILOBOZA, M, )

F - &WBOE CeueHMe TPYGONpOBOZa, M- :
& - cTenmeudb CxaTua rasa Ha KC;
& - BecoBoil pPacCXOA, Kr/C;



A - KO3(yuUMEHT,TENIONEePEAauM OT TPYGONPOBOAA B
IpydT, BT/M™K;

J - cropocTh paclpocTpaHEHus 3BYyKAa B Cpere, M/C:
# - moxasarens azuacars llyaccoua.

NHZCKCH S
H, K — COOTBETCTBCHHO, HAYAJABHHA ¥ KOHEYHHI;
KP.— KDATHUECKME NapaMeTpH;
[ - TeKymaa TeMmneparypa rasa, K
7, = TeMnepaTypa rpyura, K;
yp — TONLKHA CIOA U3onAUMM, M;
.ﬂé}- TEMNONPOBOAHOCTS U3ONAL UK, BT/M-K,.

CucreMmy zuddepeHunanbduux ypasHeduid (I)=-(2) 3aMHKaeM ypaB-
HeHMeM cocTosnuus BuAa Y(F ) 7) = 0, 3ra cucrTena ABAAEICA He -
AuHe#HO! U ee pemanT uwucxeuno, a Pyuxuus P(A Y 7) = 0 uoxer
OHTH 34xaHa TAOJUUHO,

3.2, BHOOp ypaBHEHHA COCTOSHUA ABJIACTCH ONpeReldonum, Ha
OCHOBE AHAJM3A M3BECTHHX YPaBHEHMRA COCTOAHMA ¥ TaOJIMUHHX AaB-
HHX, JIPABEJEHHHX B pacome[f2:], pexoMesgyercsa aid TPyoOnpoBoO-
aoB OlI' npuMena®s ypapueHue Pepnuxa-KBoura, uuenunece avaduTHve-
CKOoe pelieHues AAA TDyOGonpoBozoB ClI' pexomeHzyercd HCMONEL30BATEH
T GAUYHEE ZAHHHE [ 3] , TaX KaR ORN YOOANTON-H® HOXKDOILIENH SKC-
NePUMEHTANBHHMN HU3MEDEeH MAMA,

BHOOpKA HEOOXOZMMEX TEepMOZMHAMMYECKMX AAHHHX ZAA pacyera
napameTpoB TpaucrnopTHpoBk# CII' npusezena B Ta0n.2. B npegenax
aToli TACHALN BENMIMHH [ ]z' ., MOTYT OHTH NP4 HEOOXOZUMOCTIH
JIMHEHO UHTEePNONNPOBAHN,

3.5, boyi pazpaCoTaH AJI'OPMTM M JIpOrpaMiNd UUCIAEHHOT'O pe—
meuus ypasueHuil (I)-(2) na 9BM EC 1022, liporpamsa BRADUYaET
CleAywiie zsaHHHE:

1) mipa 3azaHHNX HAyalbHHX 3uaveuusx P, u T, onpepénswr
Benuuutid U, {p [, B ciyvae npumenexus ypapHedus Pepmuxa-
KBosHra BEHHHHHy"F? ONpeASN AT Ha OCHOBA&HMM AHAJIUTKHYECKOIO
pewesss, a C, ¥ Z); pPacCUMTHBAOT HA OCHOBE MMEOWUXCH TEPMO-
AMHAMBYeCKuX cooTHoueHul, [lpn ucnonp3oBanui TaGAMYHKEX ZAHHHX
paGoTH [ 3 | 2Tu BenNUMHN HAXOZAT HA OCHOBE JAuHEHHON MHTepHONA-
quu;



TaOnuua 2
TepMoznxnaMuyecrue napamerps CII

Rasneuue P,!Hapauempui [lapamMeTpn NPX pA3ANYHOR TemIepaType

ﬂ
ulla | " I45 ] 150 | Is5 ;160 | 165 | I70 § I75 | 180
P 370,I3 360,32 349,68 337,91 324,47 30,66 28,61 26,96
2,0 A 3,866 3,976 4,129 4,353 4,702 3,551 3,23 3,024
zi’ ~0,18 20,11 -0,0I 0,12 0,31 14,28 1%,26 12,38
P 372,13 362,66 352,48 341,37 328,95 3I4,59 296,92 50,33
3,0 Lo 3,802 3,915 4,044 4,205 4,492 4,919 5,718 4,990
; -0,e¢c  -0,13 -~0,05 0,07 0,22  O,45 0,82 12,95
P 370,04 364,87 355,08 344,51 332,89 319,79 304,44 285,14
4,0 C 3,782 3,863 3,972 4,122 4,334 4,648 5,158 6,158
7, 8,22  -6,16 6,08 0,02 0,15 0,33 0,60 1,05
P 375,85 366,95 357,51 347,40 336,42 324,28 310,48 294,15
5,0 C 3,746 386" 3,909 4,055 4,208  §,45T  &4,3f3 5,407
7. 6,23 6,18 6,11 -6,02 0,09 0,2k  O0ws  0,7%
P 377,59 368,93 359,80 350,09 339,64 328,25 3I5,58 301,12
6,0 C 3,714 3,775 3,855 3,962 4,105 4,300 4,573 4,998
g 6,25  b,20 6,14 6,06 004" 017 0}3 0558
DpuMevaHsue. B raGiuie NDUuHATH CHEAYOLUE BEeJWYUHN: IAOTHOCTH P - KT/M3;
TeMN0eMKOCTs (, - KIK/KP-K; ZpOCCens~3QeKT D, - K/ulla,



2) ONpeZeNfiNT Haya/JjbhHOE 3HAUYEHHUE MACCOBOIO pACXoza
10 OPKMYIe

rpe & - gagHa yuacTra TPYGONMDOBOAR, K,

MpUYSh KpaeBad 3azava, onucHBaeman ypasueuusuu (1) u (2),
NEpPeXOAMT B Burauy Kouww, HOTODYH PemdinT MET OZOM Pysre-Kyrrag

3) METOZOM JcJ€HUA OTPE3KA NofollaM C 3axAUHOA TOYHOCTHY
onpene.u;m'r BeJlIAHY § . 1A 2T0T0 HA ¢ -Ware H&XOJIHT 3naue~
una &; W "z y T3K TO Bmac;ueuaue 3HAYEHUA P i P JAOB -
neTBopHuT yerosen A, < F, < ,“ ., Torga ua f*.ue;_wmeu I +1
LaTe- SALA0T quaueﬁne Gur™ -17——‘- 4 BHUACASOT 3HAUCHKE P, ;,;
J10GA e uera onpazeﬂﬂwr HOBNE TDaHUyHS

U —e
gm ~¢!; 8] =8

| o A >
/ Z+] ;:+/ ? - €ClA 'DX* pﬁ’

Z+7
- =, NARYS
g FZ 7, g;,-f? 5 eCliy 1{1.47 ¢

hpouﬁﬂypy BUUACIedill TIPOZONEANT A0 TEX MOp, NOKA He Oy -
HET B..Ju-’).:lHLﬂ "‘“31013&.{6
IP P | <&,
Pe3yirTaTh YuSALHHODIC pdcuera B BiZIC 32BMC UMOCTNI Teulle—
paTypel OLT i GilI' 1o grai.de yvyacTa TPYOONpoOnoAad NpPEACTARI edh
b npiiosedds 1, peKOuSHAYEGMOM,

4, ONPEL:iclis LAPAWZTPOE LYCKOBSX PEA4uOB iM3KOTEMNEPATYPHLX
TE7u0LPOELLCE

AATELATAYOILAA WOMEHD TUooCua 3aX0las KBAR U

%ole 4in DYCKE TPYICUYSIOAR B ONCRAYATALMD DPEANORLTA ET=
Cii' T OOGHOEION  TEBO0BMA Peahk 3AXONAAABRHEAS
AR TEyuotpor0z0s CLI HeoGXoramo saxonuaudBande o SC0 K;
A6 Tpyuonyoroser UNI - auXodasuBadie A€ TeuNepaTypu

— .m ‘.—_ mjp
Loy e

LooaloanrasT™e s, MT0 470 OC0UX PE&Rl0OBR MMESTCR BOBMOKINITD
A0ja%a E.ARGRILEN: JUilTo¥ Tpy(0NpOBOAA XOJ04HOr0 rasa ¢ FONOE-
000 BADOLY OLAMZALHMA (Udadfhal ) B EORMYCCTHE, -ONpAAelifiekon



NPOGKTHHMHY NaPaMOTPAMR ¥ TEXHONOI'MYECKMM DErJaMEeHTOM 33X0Na-
AMBAHUA,
4.Z. Tlponecc 3axonaxuBaHdA yUaCTHA TSINIOU30JLPOBAHHOTO

TpyCONPOBOZAA XAPAKTEPU3YETCA Claegyomell CUCTeMOk ZUyepeBLMaLb~
HHX YPaBHEHMH [1.3]:

a7 4 7' ] a7 | ,
C'?'(L:'“ =Uy 5;2 + -E' gz*) ﬁ}-ﬁ:z éﬁ?j, (3)
56’ ::?5’ ] € |
dp] _“f‘.’{.'i_-
8z ae (5)
W-- t ----o( éﬁ(ﬁ-—f/*
P%57 TP s ‘ 6)
IF _ é&) VL (7)
rc:?z' (" 227 *

YpaBuedus (3)=(7) 3aMHKANT YypaBHEHKEM COCTORHHUA, NO3BOMANLMUM
MOXYUKTH 33BUCUMOCTH

P=PlLFL); i=i(p,t) (8)
: % =6, (dt ~Z;ap) >

CucTeMa (3)=(9) umeeT crepyouue davanbkhie U TPAHUYHKE

YyCHOBUSA 7'(5) g}a}: T(Z,L'?)=
7(z,80)=8(z,20), (10)
P(z,0] =P,
A g ‘:?7 =K{7,~7), npa 4y (1)
Ay ( ) -—-——-)!' I=¢, npu A, (I2)
ﬁ;( = dg (8 - -£); npu A, (13)

I



PIOT)=Fy i P6T)=F, tET)=8g,  (4)

s 73 = DAEMyCH BHYTDEHHEH! MOBEPXHOCTM TPYOH, BHYT-
PEHHEr0 ¥ HADYXHOT'O CJOEB W3ONALAM;

Z B Z - KOOPAMHATH MO PAfiMyCy M BLOAEL TPyOH,

7 6 u 7 - TeMlneparypa U3ONALKM, CTEeHKM TPYOONPOBOAA
’ U oxnaxzawme#l cpexH, K,

C” - KO3QDUMIMEHT IMAPABIUYECKOrO CONDOTHMBICHUMA
J%QIJJW’- TEMIONPOBOAHOCTD UBONALUM K CTEHKH,

K - xoobduiUeHT, XapaKTepuU3yomUii TepMUUECKOE
CONPOTUBAEHUE OKPyHaomMero TPyOoNnpoBOA Mac-—
CUBA IpyHTA,

520 - eCTeCTBEHHAA TeMnepaTypa IpyHTa Ha riylude
3aN10KeHUA TPYyOONPOBOZA ;

ayjfdw - COOTBETCTBEHHO. KO20DHMIMeHTH TEMIepaTypoipo-
BOZHOCTH M3ONAUMM M CTEHKM TPYOONPOBOAA

/2, - BHyTpewuuil NepuueTp TPyGonponoga (24=72);
f - MJIOWAAL CevyeHUA TPYyOONPOBOAA (/23--2"3,)}

[ ~—.2HTAABNUA,

ZQ - Apoccenb-3pPeKT,

§, - TENIOEMKOCTD Iasa,

o |

g — KO3QOMIHEHT TenjaooTZauM OT Iras3a K CTEHKE
TPYyOONpPOBOAS ;

(W - cropocTs nmorToxa, M/C;
T - speums, c.

4.3. Cucrema ypasdeuult (3)-(9) Henuneiinana, ¢ pudjepesiu-
aNBHLHMKN YPABHEHHAAMM B YACTHHX NMPDOU3BOAHHX ¥ MOXET GHTH yNpo -
IleHd BBEZEHMEM MUMeOMUXCH (U3MYECKUMX ¥ PACYETHHX NPezlOoCHIOK,
a8 MMEHHO ITyTEM:

UCHINUEHM BIMAHAA HECTALMOHADHOCTHU ~ HA pacupezecHue
TeMIepaTyp B cJAoe TEeNJOK30NALUY BCAGKCTBEE HS3HAUMTENBHOCTH
3TOro0 3¢dexra,;

npeHeOpexecHuA paZualibHLM NMOTOKAMKH TeNJid 4Yepe3 CTEHKY
TPy 00HPOBOAR, UTO COOTBETCTBYET ZOCTATOUHO BHCOKO# TeNaonpo-
BOAHOCTM METANNA TPYOH M OTHOCUTEJSHO MAJOMY BHAYEHHO €€ TOJN-
MUHH .

Ha OoCHOBe YKA3aHHHX ZoNymeHuid cucrTema ypaBueHuitr (3)-()
HMeeT Cleayouud BUX

12



In = Jwlwge =957 (I5)
Sww) __ ap
C?Z -_-?‘Z:-/ (16)
gt Jt JP ~~»;5’/5') ¥s
LA AL VN DAy ) Al :
Yoz a7 Z, (c?z’ i P’ 4
z
_ 9P _ dpw) LY "
rraiaiey +§"ﬂ7/, (18)
w(P U, T)=0 (13)
Mpsi TPAHMYHHX YCJIOBMAXS
i‘f =d5&5 (67-2’[) Nnpu '/?/) (20)
g’f:KﬁH(Gp-g) Ipy /?2) (ZI)
rae = 7 Z;;s , R,=97,, (22)
2
Blzo)<t(20)<t,; t,=1,,, PE0)=F, (23)
PIO7)= Py, ElOT) =T, RIET)=F, (24)
Pw - yAenmHas uacca METanNa TPyOu, Kr/u°.
2,2
neos um TR "R s A 7y~

TEeNJ0EMKOCTH MeTania,

CW -
%,gﬁ— TeNJI0BHE MOTOKM OT IPYHTA K CTEHKE M OT CTEHKH
K a3y Ha efMHuly AJMHH TpPyOONnpoBOJa,

A s Ug— COOTBETCTBEHHO HAUANBHHE 3HAUEHMA AABICHUA M
TEMIEpPaTypH rasa Ha BXofAe B Tpyodomposol ( Z = 0);

P, - maBIeHMe B KOHIE YYaCTKa TpyGompoBoAa (Z=/ );
P, - HavankHOe Aamledue 3alONHEHHOrO I'as3oM TpPyConpo-

Boza J
Py< Py <Py

4 4, Cuctema ypasueuuit (I5)-(I9) npu xpaeBHX YCJOBUAAX
(20)=(24 ) ABnAeTCHA KBAa3WINHERHOH THNEDOONKUECKOH CHCTeEMOW u

I3



pemaercad YKCICHHO HY OCHOBG MMEONMXCH ypaBHeHMI COCTOAHUH. B
Npouscce pellcHUA MOKHO NOAYUATH pacHnpezenchue TeMmneparyp, AaB-
AcHR} oxJaxAavuiel CpeAn N0 ZJAdHe TPYOOIDPOBOAA M BO BpeMeni,

i1 COOTBETCTBEHHO OHDEZEIAUTE TpeOyeuoe AAA 3aXojlaxiBauud ydacT-
KA AZMHE A 3a BpeMs 7 (AMETOR B BUAY 3aPaHES YKAZAHHYD Mo~
Jyid PA3HOCTH TENNSDATYP oXidaAZaoiieid CPelAl # CTEHKHM TPYOONpOBO~
A3 B ero KOHIEBOM Ceuehuu),

4,5, Jing onpegelieaus Bxogauux B8 (2C)-(2I) Tepmoguuampue~
CKUX CBOMCTB OXJNAEZavimed CPeZH NDPM pexuMe 3aXoiNagubaHud npu -
poAusM rasoM (D, Ly, ) NpeAiokeHO HCMONE30BATH YPAaBHEHHE
cocToAHuA Pepnuxa-KBoura (P-K):

r7 a
M-g TE 0] )

rae

H
C‘
pre
™o
—
\'
)
S
.

= 0,0866 ﬂﬁL

g

P, = 4,626 lilla;

l.» = 190,77 K;

K = 513,271 Ax/xr-K.

ypaBieuue PK uMeeT ananuTuaveckme pemenpd zxas U . Ten-
noeMEocTs L) ¥ A4QEepeHUsANBHEA ZPOCCeNE-ag(eKT J;  paccum-
THBANT N0 TEPMOZMHAMUYSCKUM COOTHOWESHUAMS

L, =G, 7'(57.) ( ' (26)

v J 72 v ur4 !
o &
L, =C,~Hi (23)
C, =026/ /;—;j—* gjz 707 / Uz opads (29)
A, = 832,5838; Ap= ~33,21839; Az= 3,34743;
fcyz;r . /-
f( 77 )P‘y L--O)
Zy = Lo

i4q



4.6+ KOS(yMUKEHT TENNO0TAAWM OT I'a38 K CTGHKe TPyGONpPOBO-
A2 ONpEASIRNT HO yDPaBHEAMD

NuA
oy = ML, (1)
. A Y -
qucao Hyccesipra Ny =4025Re ~ Fz ', (32)
rie aCile. Peiionnppa A€ = ﬂ’f? —
Hlp
a yucac Dpaugras  Hz= y

/ﬂ,/? ~ COOTEETCTBEHHO BARKOCTH A TENIONPOBOAHOCTH I'd80-
BOT'Q NMCTOKA,
ypaeuweuue (31) cnparesauso IpK Ke > 104.
4,7, [ns NPAKTHYECKMX OLEHOK DacNpexelleHus TeunepaTypu
Ji BPSMCHU 23XONAKMBAHAN MCHOAB3YNT AMHEAHYH CUCTEMY YpPaBHeHU:
runa | 3]

- ar - J? |
be= 77 * o' gy =T (33)
 d7y _
N AL g 34
o =Tt (34)

npp  /y (Z.O}”ﬁ(if;@)‘"@v / hf@-?}_:

Jpasuenua (35)-(34) npeinojarant OTCYTCTBWE NOTOKOB Ten~
na 4Yepes SOHi{UG,

KoaulineHTh L » /g & 7, OnpegeasdT Kax

M.
=-—-f— —&M
l’ 23T 24 4 (35)
L M _ FRpey  _ RPe (36)
PR, 2T R, 2,
;o JuCw _ 272 Ri)Pwiw . Putwd 7
“  27Ro, 2T R L 4

rae Oy s 4 s Py = TENAOGMKOCTH, TOMGNHA CTEHKH TPYODLPOLOAA
% INIOTHOCTE 1eTalida. COOTBEYCTBEHHO.

Pomsane (29 )=(30) noayusso © pasore | 3] nyTew BEEACHKA
HOBUX LlupS g i

L



gl
—— L

s £ r-(#)z
G=7 2 7

, 7\ (38)
B BUze M=%“Vg; (39)
%"7&»
Zf(éfleZ"Ta?:__ V] (40)
Lo~ 7y /
L
e V,=ezp/-(& +9)]u(&, ), “h)

Va=az,a[—(¢+g)/[g (21/7?). (42)

SHAYEHUA f;w y Cp W O TPEANONAranT DABHHMA CPEZHIM
MEEAY MX CTalyoHApHHNMM 3HAYEHUAMEU ¥ 3IHAYCHUAMKU JTOCHAE M3MeHe-
HUA NapaMeTpoB NOTOKA HA BXOAE B TPYCONDPOBOZL.

Gyuxuua [ (& ,7 ) ABASEICH PelleHUEM TUNEPCONUUECKOTO
ypaBHEHMA BTOpPOTQ IOPAZKA THIA

Iy
dtdy d

C KPREBHMM YCHOBUSMA

Uthy)=ey; Ul¢0)=1
4,3, BenuuuHn & ¥ /7 3aralyaupoBaHH B padoTe [3] =
ZuanasoHe 0$§ € 501 0</ s I00.
[ns Gonbmux 3Havenuit & o /7, XBpaKTEPHHX ANA NPOTAKEH-
HHX TPYGONPOBOAOB (HANpuMep, AJAA TPYyGONPOBOAA AUAMETDOM
1420 M@ npy gzanHe 25-30 KM) MOXHO MCIONB30BATH NPUGHUKECHHNE
yPABHEHUA:

a) npu Goasmux & :
,/; 7
o=t @/’Z)/‘?

P LY A L A— 43)
G) npun ConBUMX 7 , 1
e € (&)
([Z(igo)wf Py /Z—_/{' / (44 )

16



B) npu Gonpmux & B /7 -

Gp) =€ (t + e ) (43)

i Cojlee TOUHHX PACYETOB PEKOMEHAYETCs CaeAyDHee ypaBHe-

Hue Ana U (£, 7): 7 7-2
U(g,n)=7%217- 2 (Ve - ‘/_)] *#Z t Tz

X@/H (I,41,)]*4 V65,41, Ly)+2L, [ 7

+ g[208,~15(1,,+ 1, ) 4728, ~(T,, # 74,)]*

J 3 Z
i-éZ [70.[0“55(-2;/2%-[.%)+5§]}_f?{[%7‘[-3/2)-/-2/2]]*(]Z()tf;‘s

TAe

B(z)=

3‘2 //
ﬁz_}_&/é’#l/f,' o= ( )4 y (sz)z:'

K - ouedp ManHil OCTATOK;

MoaMPnuKUpOBaAHHNE QYUKUUM beccensi NMOAYLEAOr0 UHAEKCA
BHPaxeHH 4Yepe3s runepoonuqecxne QYyHKIL UK

]’/Z(Z) '/ 5‘,"5_: /ZZ/ ]7/2(5}_ s/ TR JAZ

Aus @yuuunn beccei gpnoro 110 gnua MMGETCH yPaBHEHue

e 4 (4,--37)
I”(Z)=———-"“—[/‘-'”——-——————-——----.J, (47)
TR® Z-Z)/E‘-é_ 17



4.,9. inA onpefielleHKss BO3MOXHOCTY PEalM3AUMH IIDMHATHX
TeMIEePATYPHHNX M DAaCXOZHHX NOKA3aTedell NpoilecCa 3aXOoNaXUBAHMSA
ypaBueHus (39 )~(45) AONOAHANT KBA3IUCTALMOHAPHHM NPHOIMXEHMEM
ypaBuenus zsukenun (I8), xoropoe npu PW»>cossy K 3aZAHHOM
HAYaJBHOM AaBIGHUM Fjy, 1N03BOAAET PACCUMTATE KOHEYHOE ZaBie-
HUe B TpyOonposoze /A, N0 ypaBHEHMD

l/ /6 L
P = PZ-?Z/?Tfi_,—M,Z., (48)

X X
758 Z/r)”'z
= 0,067 ( =] 49
rae ¢ 7o 1T, (49)
k = 0,03 uu;
M. = jowf . (50)

Beawwiuu ) u 7 B ypasHeumax (48)~(50) Moryr Owrs npu-
HATH NPK HAYAJNBHOM ZABACHMM M MHHEMAUIBHOL TeMllepaType, A0 KO -
TOopofi 3axo0NaXUBAETCHA YYACTOXK TPYOONpoOBOJA.

PexuMn 3axoNaxMBaHUA N pacnpepeircHue
TEMIIepaTyYpPH H& yyacTKe TPYyOONpPOBOZAA

4,10, Tlpeanonaraercsa, uUTO Nepes HAUANOM 3aXONAXMBAHUSA
NpoBeAcHO 3aNONHEHUMEe YUacTHRA "TONAHM" ra3oM C HAYAJABHHEM ZaB-
neuuedM £, .

B zannHeilimem B TPYOONDPOBOA HauuHaeT NOCTYNarsd "xonouHup™
ras ¢ faBLeHHueM pﬁx > P, , NnocTenewHo BHTECHAA CoZepxaimuitcs B
TpyoonposoZze 00bEM TellJOoro rasa B COCeHKH YUaCTOK.

Ins oolee 3)PESKTHBHOrO BHTECHeHMA Y“relljoro® rasa iueneco-
o0pa3Ho MCHNOJNH30BaTh NOpHeHb—pa3ZeAUTeNs, lioclie OKOHYAHUA BH-
TECHEHUA B KOHEYHOM CeYyeHMd TPYOONPOBOAR YCTaHABIMUBAETCH K
NOAZEPXUBAETC A ONpeeNleHHoe AaBIeklie,

4,11. B npouecce 3axojJaxKBaHUA HaOMOZAETCs NPOABMACHMUE
fpoHTa 3axO0NaXMBAHKA OT HAUYAJNBHOTO K KOHEUHOMY CeyeHUAM Yyya—-
CTKa.

TeumepaTypa CTeHkd TPyGomposoza /, H3MEHAETCH NO AN~
He ¥ BO BpeMend OT /, A0 7, , KAaK ITO NOKA3aHO HAa puc.l M 2
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61

270

240 4

2301

210 1 2;’{}‘
_‘d-’:'_“#j_'.r", e ‘ _IG_...-....._._
pS - pen /e 200 2900 s vt I e
Puc.l, UzmeHenue Teunega'rypﬁ CTeHK4 TPy- Puc.2. liamenenue Teunepa'r%u CTEHKH /yw
conposoza zuamerpoM 1420 MM BO BpPEMEHH mpgﬁonpoaona auauerpon I420 MM no ZAx He
npHu saxo.naquaHnu er0 I'a30BHM IIOTOKOM C c Tex = 200 g, MaccoBas CKOPOCTH P
I5, = 200 K, uaccwgﬁ CRODOCTHDPW'= = 63,15 Kr/MceC:
= 63,15 xr/u I-?=01q -i‘=025u,3-
1-5-10m,2-£ 20m,3-£ T=0,5u; 4 - ‘z‘=1;5 - T = =
=30 xu; 4 - 2 = 40 xu; 2 = 50 xu; =290 K 6 = Tw = 7, = 200 K
6—5’-701:11,7— L80” ks 8 = Tu =
= Tp =290 K; 9 - w-—-?&x-Z(')OR (rae
7w~ TEMNEpPATYpa CTEHKM TPyGONPOBOAA;
To - HAYAJDBHAA TeMIeparTypa,; /sx - BXOA-
Hafl TeMnepaTypa oxnaKzaone cpeaun; £ -
paccronnie)



(ans pexuMa 3axonaxuBaHuA Ao TeMnepaTypd 200 K yvacTka guaMer-
pod 1420 uM u nporskenHocTso £ = I00 xu mpu Py, = 2,0 ulla u
HavaldrHO# ckopocTu % = 5 u/c).

MaKCUMANIBHHE TDPOAONBHHE I'DAJMEHTH TEMICpPATYDH CTEHKX Tpy-
GonpoBoZa 00pa3ywTCA B NepBoHayadbHHN Nepuox (oT I0 zo 20 mm);
10 Mepe NPOABUXEHUA QPOHTA 3axoiNaxMBAHKUA AJIMHE TePexXO0ZHOi 30HH
YBCIMUKBACTCH, A NDOROIBHHE I'DAaZUMECHTH TeMNepaTypH - CHUKANTCH.,
CxopocT®s NMpoABUKEHUA (JPOHTA CYWECTBEHHO 3aBACHT OT TEXHOJIOTH -
YeCKUX NapaMeTpoB Npouecca 3aX0JaxUBAHUA M YBEIMYMBAETCA O
YBeJUMUESHUEeM HAYAJBRHOI'O ZAaBleHUA ¥ PaCXOoZa OXAaKAaNMeHh CpezsH.’

4,12, IIpy NPEHATHX TOJMKHAX CTEHKM TPYCONPOBOAOB AHaMET—
panm I020, 1220 ¥ I420 MM TemnepaTypa CTEHKM B IIONEPEUHOM HA-
npaBiesuu (MO pazMyCy) OCTAeTCA NPAaKTHUYECKM HEU3MEHHON HA BeCh
Nepuox 3axoxaxupaHua, T.e. NonepeuHHe I'PaiMEeHTH TeMInepaTypH
CTEHKHK TpPyOONpoOBOZa OTCYTCTBYDT.

4,15, XapaxTepuCTUKOR npouecca 3axXolJaxXUBaHUA HABIAETCH
nepuox (BpeMfi BaxoJaxuMBaHEA), B TeueHUe KOTOPOro Texneparyp -
HHI nepenag MexAy CTeHKOR TpydonpoBosa . 7w ¥ BXOAHOH Temne-
paTypoit oxiaxzapme® CpeAH {  CTAHOBMTCH ONM3KuM K 0. Aus
331aHHOTO0 CeyeHHs BPeMf 3aXONaXUBAHUA ONDERENAlT U3 YCIOoBM{,
Xoraa

Gy =g (7y-2) >0, (51)
Vo (€, 7)1, (52)
a AJNA yyacTkKa prdonpoaggaig 1T OM
gﬁ,:i’/‘% az {0 (53)
. y(¢,7)=7 (54)
lw = /2 - .
MM —7;-—_—-7-;—— —-\§ -Y, /. (55)

4,14, Bpeusa 3axojaxuBaMusg yuacTKa TPyOOIpOBOZA XapaKTepu-
3yeTCA CTeleHBD NPUOIMXKCHUA TeMNepaTypHOT'O lepenazja B KOHEYHOM
CeYyeHMN K MCXOZHOMY TeMIlepaTYPHOMY Nepenaxgy.
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B HacToflUX PexoMeHAAUMAX B COOTBETCTBUMM C pacorolt [ 3]
270 npulGauxeHue ouedeno or 0,02 zo 0,2%. llpn saxonaxuBaBUU
yyacTKAa C HavamsHOK Temmeparypok [, = 290 K HpHpOAHHM rasoM
TeMnepaTypa CTEHKM B KOHUEBOM CEUEHMM GyneT OTIMYATECH OT [g
npumepdo Ha 0,2 K npu ‘t = 200K u va 0,3 K npn fA = [50 K.

4,15, PacuerTuuHe napauewpu [ipoliecca 3SaXOIAXUBAHMA yUYaCTKa
TpyGONpoBOZA AMaMETPOM 1420 MM NpoTAXeHHOCTHO £ = I00 RM
npezscTaBled B TaOl.5, &4,

Ox

TaGnuua 3

[lapaMeTpH NpoHecca 3axoNaxUBaHKA yUYaCTKa TeNAOU30-
JVPOBAHHOTO prﬁonpnﬁona AuamerpoM 1420 Mm 70 T =

c00 K
"D ' ! Mg, T ! ' ' '
Py Pt Moy kgdd i A% o1 %
ch/cuz: Kp/u° : Kr/C :—z———n .y ! ‘f : 7 :ch/cn ! q
I | 2_t 3 1 4 t+ 5 1 6 1 7 1 8
L =100 va, 2 = 5 M/c
20 13,85 104 166 332 405 1,4 38
25 I7,45 131,8 201,49 326 382 I,5 30
30 2,15 160 225,8 343 420 1,94 26
40 32,66 246 48,2 286 568 5,0 I9
50 36,64 276,7 383,9 268 357 3,1 17
75 57,605 435 571,15 234 287 5,4 ) ¥
100 79,93 603,8 796,7 214 276,6 6,4 10
= 100 xu, # = I0 m/c
20 13,85 208 230,46 329 441 5,4 IS
30 2I,I5 320 414,12 270 331 8,15 15
40 28,75 454,17 622,75 290 349 II,I 10
50 36,64 553,52 738,79 260 35 I5 9
75 57,61 870 II41,3 234 320 23 6
100 73,23 1207 I581,8 163 219 31,46 5
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OxoHuauue TaGn, 3

!
-mm

I ! 2 4 3 1 4 + 5 t 6 t 7 1 8
[ =100 wu, W =12 u/c

.

20 15,83 243,6 335,86 279 373 8,51 18
30 21,15 384,0 479,69 261 350 13,5
40 28,75 521 700,01 271 364 17,4 9
50 36,64 o64,3 78Il,5 229 336 22,5 8
75 57,61  1044,5 I1I163,9 138 238 34,7 5

100 79,93 I449,2 1605 179 2?73 50,0 o5
Taonuua 4

llapaMeTpu npoiiecca 3axonaau3aﬂnﬁ y4yacTxa
PeNAOU30NAPOBUHHOTO TBy ONpoOBOZ2 JUaAMET-
pou I420 unm o T = IS5 K CKUXCHHHM TIPH -

poaunM rasoM npu P, = 5,0 ulla
' ' ' ' b oty
w1 Pt AP M, | ! o
/ : 32 : ()f . Z tK .y
M/Cc | ' | ! ) 17w |
/ | Kr/u° !KTG/CH ! Kr/c | i WCoak |
2 342 [123 1I99,9 285 Ie60  I5,4
3 367 743 I546 182,0 272 2289 10,4
5 17,7 2528 Ie4,4 225 3443 6,2

Il pu u e q a HHd e,
Uwa

Pacuery npOBofhnn HAQ OCHOBAHUH Ta JUIL ¥ NO YPABHEHHUAM
(56~(60) pacoru [ 3] npumesurensuo k rpyGonposogam OIT
( 7,,= 200K, uaxcumansHoe padouee AamleHde B TPYOONPOBOAS
10,0 ulla) u rpyconposozam COT' ( #,, = I50 K, maKcumainHoe pa-
Oouee naBieuue 5,5 Mla) nNpu PMKCHMPOBAHHHX HAYAJNBHHX ZABJICHUAX
H CKOPOCTHAX rasoBoro noToxa, Hauvanrsas TemiepaTypa yuacTHa
TPyoonpoBoga NpuHATA T, = 290 K. llpu pacuerax BpeMsA 3axo/laxu-
BaHUA 7, ompezeneHo npn £ K /] , COOTBETCTBYOMMX V —- I
KV, -*-0

4,16, Jlna rpydonposogos CII' 3aaxonaxusauume MNPOBOAAT B ABA
granas
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I) yuacToX TpPyGonpoBojia 3aXOIaxMBADT B I'a30BOM pPeXuMe 0
TeMneparypu 200 K, znaBnenue HA BXoAe B TPYOONPoBOA NOAAEGPEM -
BapT B npeseaax or 3,0 zmo 4,0 Mlia;

2) B TpyOONpoBOX uepe3 nopueHb-pasgenurels nopanr ClT
Npu HAYaNBHOM AaBaeHudd 5,5 Mila Tax, yro0H HA BHXOAE YYaCTKA
AaBiecuue He OwNo Huxe Z2,5-3 Mlla. Taxoil pexum ofecneuuBaer
NPaKTHYEeCKM OZHOPA3HHHA NpoUecC 3axOoIaXMBAHKUA YUACTKA.

PacnpeaecneHue TeMnepaTyp B NepHOZ BTOPOr'0 aTana 3axoNa-
XKBAHMA NMOKA33HO HA DUC.3.4.

Wi - _
N N

/94 1

3
170t
/607
) 1 ?
/e V. W - .

0 2 ¥ 6 8 0 % # Ty

Puc.3. UsueHeHue TeMneparypu CTEHKH TPYOONpO-
BOAA AKaMerpoMm 1420 MM BO BpeMeHu NpU 3axoja-
xuBaHUK ero oT 200 K z0 I50 K cxuxeuusm npu -
poguul rasom (BTopofl aran 3axQAaxuBaHus )

n = 5,5 Mlla, pur= 734 xr/uc.c:
[ =

=10 kM; 2 - £ = 30 xu; 3 - € = 50 Ku;
4-[:70m;5-f=100!€l'6-7w=731=
= IS0 K} 7 = 7w = 7, = 200 K

f

VJ

F 8 l— imo. L A
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0 8 I T H G 77 SN
FEC .4, M3MEHCHUE TekllepaTYPH CTEHKM TpyOo-
npoBoza Auametrpor 1420 MM N0 ziAKMHE NpK 3a-
xonaxuBaHuu ero or 200 K zo I>0 K (mropoit
3TAN 3aXONAXMBAHMSA )

P=5.5 Mla, o= 69.1I5 kr/u-c: I - ¢ =
=H0,I’tl; 21P.i—=025 tl;é- f"=0,5 95
4 = T =1 u; SI;0%=T,=200K;6-7,=7;X



[IpuGnuxedHas MeTOZMKA pacyerTa BPEMEHH 3aXoJlaxUBaMHA

4,17, [af onpezelieHHA BpEMEeHM 3aXONARMBAHKA ¢, HCHONE~

3yeM 3aBuCHUMOCT® 77 = /7 (&) , TMOXyuUeHHYH Np# PacyeTax NO ypas—
HeHUsAM (43)-(46) u3 ycaosu#t, yro V, — I u YV, — 0.

3aBUCHMOCTS 77 =/ (¢ ) TNpPUBEZEHA HA DUC.5 K ANMpPOKCHMM -
pOBAHA BMIMPUUECKUM YDPABHEHKEM BHZA

7 =A¢", (56)

rae A,/777 - uucnoBue KOSPMLMEHTH, NperCTaBIeHHHE B TAGH.S.

J T - - -' Puc.5. 3aBUCUMOCTS

; I S EETE 1/‘ R O‘!Eu npg V -Vy»7
SRR SRy (nonHOe 3aXO0NARMBAHME

0 T iyt YYaCcTKa TpyOolpPoOBOZA )

e ——T g

5 . L -

3 | af

i}

L

s 5789/ 2 3 b 5678947 7 3 ¢

T
=3
3
P
e
..
oy
o Y ——
e

TaoOnuna 5
SHAYEGHMA KOHCTAHT B ypaBHeHHM (56 )
§ | 77 i A
2< § € 4 0,27 15,02
4< ¢ € 20 0,54 10,22
205 & £ 100 0,68 7,43
I00 £ & € 500 0,82 3,75

4,18, Bpeua 3axofiaxMBaqgA onpezenfeM #3 Qopuyau (38) npu

MOZICTAHOBKE BMECTO Z‘L__,, B fopuyne (56). B arom ciyuae Y, Oy-
Ler

m _g_)”’ df#=zw E=
¢ A( (R for €p)"™ fw T G7)

Wk ¢, =8(%,) F +%,, (58)
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rRe =7 A;

P =L o (59)
7 - L
N/

4.19. KoagduuueHT TENNOOTAAUM &y ONpeAeciifieM 10 ypaBhe -
umo (3I). Jna A = 0,75 ¥ NpUMEpHO MOCTOSHHHX 3HAYEHUAX Ten-
n0QU3UYECKUX CBOACTB rasa ( /1, .+ ) ANA ONpepeNieHuA ol , NONy-
yuM NPUOIKKEHHOE YypaBHEHHeEe

0.8
F95(per) ’
oLy = 2 ﬁg@ / (60)
" 0,8 ~
uns &, = 5,522 (par) gnpn J = 1,387,

4,20, BenwuMna ¢, =, B ypasHewuu (57)-(58) xapakrTepu-
3yeT BPEMA NPOXOXZCHMA I'a30M pacCMaTpUBAEMOr'0 yUYaCTKa AJNUHOH
. OYHKL KO f onpeaenseM B COOTBETCTBUY C (59 ). JAna yupo-
EHUA PACUYETOB NOCTPOSHH ZAKATDAMMH Ha puc.6-8 (rge ¥ u 7, on-
peneified B 3aBHCHUMOCTH OT MaccoBoli CxopocTH j:mf s CPenHex
MJIOTHOCTM Ta3a W BeIMUMHH ¢, ). Ha aTux ®e rpaduxax moxasaHs
SEBHECEMOCTE YESJBHOTO eDensns KanNeEwl OT HapaMeTpPOR &I'0 AR

XeHEA (MaccoBcl JmHeH#HOX CROpDOCTH),YTO XaparTepASyeT BO3MOX-
HOCTH DeaNN3a0NE NDHHATOIO DeXEM& 3aXOJAXRBAHEA,

tr | 3%
1200
WT

!

Puc.6. 3uaveHun o~ B 3aBH~ gy
CHMOCTM OT MacCOBO® CKODOC-

T (Ou*~) B npolecce 3axo - |
JaXMBaHKA yUacTka Tpylompo- W
BOZA znuaMeTpoM I420 MM t

400
o)

w0 0 w0 300 pyirrhe
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7
9 |
| Puc,.?, limarpauma jgad npudnm -
” XECHHOW Ol eHKM BPEMEHM 3axoda-
I KMBAHKAA YYACTKA TPYOONPOBOAA
T HH&MGTDOM 1420 MM NpOTAREH -
a0 1 HOCTH NPy cpenHeld Cropo-
CTU raaa'a?' LA PA3HHX /3HA -
w weumtt  £:
i —7:.—.]:'2—7"=I'3-
fgh / £8g’5é4fz_fgg’éb,_f:
5 B e ' = 0.1 )
N S e
ZEo¥
]f?i L.
101 —
[§ 126
/11 t -
4 3
4y (/8
1 3
) . —
05 RN 0l
"\
73 /‘ﬁ» 006
av i 0 00 7w 773 lgfﬂw"

Puc.8. 3naverur ¥ u Z . B sapucuuoorn ot pu
)

12 u/c; 2 -~ & = 10 3 - =
M/é 45-“;':5 E;g'

o

>, PACUET A TIPOYIAOCTDL U YCTOLUWIBOCTH
URSKOT el KPATYPbLX TPYBOTPOECZLOR

5.,1. PacueT HU3KOTeNEPATYPHHX {(H,T.) TPyGONPOEOZOB HA
NPOYHOCTH, AEPOPMATUBHOCTE (NepemetieHus) ki yCTOHUMBOCTE BHIOQ. -
HfOTCA B octioBiom no Cdull 2.05,06-8> u npasunad CTpouTensHOl
MeXaHUKM [61]. Jdaunne Pexomerzauuy CozepxaT AONONHUTEIDbHHE
TPeGOBaHUA K DACYETy 4 KOHCTDYUPOBAHMO H,T. TPYOONPOBOZOB, OT-
Paiaionue oCoOHEe JCIORAA UX PAalGOTH,
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5.2, llog3eMHue ¥ HAZ3eMHHE (B HACHIK) H.T. TPYOONDPOBOZAH
HEeOOXO0AMMO KOHCTPYMPOBATH X DACCUMTHBATE NO INPHHUMIY OrDaHpUe—
HAl B Npezeiax ZAegopManmi TI'DYHTA M MaTepuaa TEeniuoBOW H3OJAALUM,
KOTOPYD MOXHO CUMTaTH OOPATUMOW B TEYEHME BCEr'0 CPOKa 3KCHiya-
TaIKHK.

5.3. llpogonrste NepeMemrieHUR AOMEHH OHTH MCHIHOUEHH C o=
MOILB TEXHHUUYECKUX CPEACTE WIM OTPEeryjiupoBaHH B LONYCTUMHX Npe-
Aejlax KOMIIeHCALuey TePMOYNPYIor'o M3MEeHeHMd AJAMHHE TPYOONpPOBOZA.

5.4, COCTOAHKE PABHOBECUS YYaCTHA INOA3eMHOI'O TPYyOONPOBO—
73, NP KOTODOM TI'DYHT K CPeACcTBa OaJNACTEDOBKU AOCTHIIMA IDEe -
AeNBHOTO CONPOTHUBICHHKS NONEDEeUHHM llepeMelicHUAM, HAlpaBIEHHHM
BBEPX, CHEAYET DPACCM3ATDUBATE KAK NDPSRENbHOE AJNA AGHKOTO Y4aCT-
Ka 1 ero HelXb3d AONYCKATE.

HapyueHne CTATUYECKOTO DPABHOBECUA CUCTEMH Tpyda -~ U30iAA-
(Uf = TPYHT CHeIyeT paccMaATPUBATE KAK [OTEpD yCTolRumBOCTH, 3Ja-
aC paBHOBECHA 0T NOTEPH YJCTOHUMBOCTN CAeAyeT NPuHEMATS /1, > 2,

5.5. TonmuHa cTeHKH H,T. TPYOONpOBOAOB (HOMMHAJBHAA) A0~
EHA OHTD ONpelelicHa NO JopMylie

POy (61)
2(f, R +nP)’
rae Ly - HADYRHHA ZUaAMETD TPYOH;
P - paGouee (HODMATHBHOE) ZABAEHME B TPYOONPOBOAE ;

- xosdduuuentT neperpysxku padoyero aaBicHUA B PPyCo~
npo%%ne, npnannaeugﬁ nopCHnﬂ 2.05,06-85; d

R} - pagyeTHoe CONDPOTHBIEHME

H
P = zﬂ;ﬂl (62)
P K Ky

rae /,K,,A,~ xoappuimentn, npunuMaeuue no CHull N-45-75;

"
R”7 -~ HOpMATHBHOE CONDOTHBACHME DAaCTHEKeHuD (CKaTHo)
! ueTazna TPYG ¥ CBAPHHX COSZUHEHAA, NPHHEMAE-

MOE DaBHHM MMHAMATLHHM 3HAUCHHAM BPEMEHHOTO
CONPOTUBIECHUA Og, N0 T'OCYAAPCTBEHHHM CTaHAAD-
TaM M Texanqacuuf yCIOBUAM HA TPYOH,

7? ~  KO2(ULHEHT, YUMTHBAOmUI ABYXOCHOE HANPAKEHHOE
COCTOAHME TDYO, onpeaeasnT no dopuyie

Y ey T
f /475(/?,} 15 5=

ra€ O, )~ @0CONNTHOE 3HAYEHHE NPOZOABLHOI'O OCEBOTO CXUMADMErO
HANDPAKEHHs, ONpeZensedoe OT PACUETHHX HATDY30K M
BO3AEliCTBUM,

2'f



5.6, [Ipy pacTAryBanHEeM OCEBOM HANDAXEHUH O,5y KoPHUIM-
eH? f; NpDUMMMADT DEBHHM GMHMIE.

5.7. IpoBEDPKY NpOUHOCTH NOZSEOMHHX ¥ Ha3eMHHX (B HaCHIH)
H,T. TPYOONPOBOAOB CleAYyET BHINOJIHATE NO YCIOBUD

rae A, - pacueTHoe COmpoTMBIEHHME, ONpPEAENAEMOE TO (opMyse

(62);

72 - KOD(QQUUMEHT, yUMTHBALIMA ABYXOCHOE HANDPAXEHHOE CO-
CTORHKEe MeTanja Tpyo:

NPy pacTArHBAMAX OCEBHX MPOZOALHHX HANpPAKEHUAX
( G,pp > 0 ) NPUHUMADT DABHHM EMHMLIS;

MpM CXHMALMMAX HanpAResuAx ( @Pﬂ< J ) ofnpegena-
0T 00 Hopuyie

&, Z
73=|//—a,75[-};&4) Kl (64)

rae @4 ~ KOABLeBOe HANpAREHHE OT pPaCyeTHOTO BHYTpPEHHEro Aa-
BIEHUA HAXOAAT IO fopMyne

7
G = L5 (65)

5.8. AN MPAMOAUHEGHHHX ¥ YIPYIOM3OTHYTHX YUYACTKOB MOZ3€M~
HHX M HaleMHhx (B HACHNM) TPYOONPOBOAOB C OXNAaxRAEHMEM rasa o0
TCMIEPATYPH TDYHTA IDH OIrPaHMUEHUM NONEpPEUYHHX NEPEeMElleHMl YIi-
pyruMy ZegopMaLMAMY U NPU OTCYTCTBUM NDOZOABRHLX NepeMenelui
OCeBHe HANDAXeHMA OT BO3ZCUCTBHA TeMmfiepaTypH U BHYTPEHHero Aa-
BICHUA ONPeReNfAlT C yUSTOM YNPYTro-NIaCTHUECKON PadoTH MeTaslla

TPyOH N0 opMmyle

1P
G, =~ At + 25— (66)

5.7. L11 NOZ3eMHHX ¥ HAa3eMHuX (B HACHIIK) TPYOONPOBOZOB
OIT' » CIiI' npn orpawnyenrn nonePeyHux TepeMemenult B Npegenax
o0paTuMHX zZedopMauu#h rpyHTa U TenJoBod M30AALUME U NDPH UCKID -
YCHMKM NPOAOJIBHHX NepeMelieddid oCepoe HanpAxewne 0T BO3xeHcTruA
TEMNePaTyPH ¥ BHYTPEHHEr 0 AaBNeHUA ciaezyeT olpezedsaTh no cra-

AN ynpyro# paOcoTH MATEPUANa CTEHKKM CTaNbHOU TPYOH no gopumyie

/77 /) By

bpoy = " XEDLH+ Q16 —F— (67)
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B gopuynax (66) m (67) Beauumna AL npeAcTamifeT coloft
pacueTHHli TeMnepaTypPHul nepenax, HKOTODui HaxXOAAT COIZIACHO
m,5,10-5,12 wacronamux PeroueHzainu#f ¥ NPHHEMAKT NOAOXHTEHABHhE-
MH, €CJyd TeMnepaTypa CTeHKM TDPyOH NPH SKCIAyaTALUMH NpEeBHmAET
TeMnepaTypy, NDH KOTOPO¥ yacTu TPyOONpPOBOZA COEAMHEHH B HENpe-
PHBHY® HUTKY (B pacueTe HA OTCYTCTBUE HAUANBHHX Hanpaxeuuit).

5.10. HopMaruBuuil TemnepaTypHuil mepenaz A7, CIeAYyeT
NPDUHYMATE PABHHM DPA3HULE MEXZY MAKCHMAJNBHO UAM MUHMMATIBHHO BO3~-
MOXHOM TeMllepaTypo# CTEHOK B HNpoLiecCe BKCNAyATAIMM M HIAHMEHB~-
meid Wik HauOoIbmel TeunepaTypoli, NP KOTODPOE OCYyHECTRIAAETCH
COoeAMHEeHYEe BCeX yacTel TPYyOGNPOBOAA B HENDPEPHBHYW HUTKY 0e3
HAYaJbHHX NPOAOIABHHX OCOBHX HanpAxecHuft,

Ecag B npouecce CocAMHEBKUA vacTel NOABIANTCH HAYAJIBHHE
HaNpAKXEeHUA, TO HeOOXOZMMO BHIIOJIHUTE NepecueT TeMllepaTyPH 38 -
MHKAHMA HA yCJHAOBME OTCYTCTBHA HAYANBHHX HANpAKEHUH,

5.,I1. PacueTHHI TeumneparypHHil nepenaz onpezeisnT H3 yCAO~

BIA
At < 7,42, ,

(68)
r'ze /Zt"'?f ~ KO3QQUIIMEHT Neperpy3Ky TeMIepaTyDHOr'Oo nepenaza,
NPUHUMREMHN 1O CNEelHaJbHOMY 00OCHOBAHUD.
5.,12, PacyeTHult TemnepaTypHuit nepenaz #.T. TPYCONPOBOLOR
(cM.nmn.5.8 ¥ 5.9) AoAKEH COOTBETCTBOBATH YCAOBUAM NPOUHOCTH,

KOTOpHE ¢ yueToM fopuyn (63) u (64 ) NPUBOZAT K OrPAHUUEHUAM
BHZA

a) npu Az >0 e ”ﬂﬂiﬁ_ 69
Ui ° (6)
6) mpu A? <{  zna aGconNTHOrO 3HAYEHMA Nepenaga:
NP7
oAF|at| R T (70)

B ycnoBusax (69) um (70) crezyeT NpUHKMMATE:

a) AIS ra3oNpOBOZOB C OXJAXZCHMEM JO TeMIepaTypH IpyHTA
koafeduuuedr 4/ = 0,25;

6) ana tpyconmposozos ONI' u CII' 7/ = 0,15,

5.13, B3auMOzeNCTBYE YUaCTKOB TPYOONDOROLA C TI'DYHTOM U
N30JALMOHHHM ITOKDHTUEM ZONYCKAETCH MOAENMDPOBATH HABYCTOPOHHU-—
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MM NIPOAOJIBHbKE ¥ NONEPEeYHbMA CBA3AMU U ANNPOKCUMUPOBATE ()3 3k
yOpyrok M NA3aCTAYECXol DAaCOTH AMATPAMMOA W3 OTPEIKOB NPAMBX
TAHKM LU .Y,

PUC ¥, jHarpanua CONpoTUBAS~
HAA TPPYyHTA ¥ U3QMiuUd 1one -
peUnpih TTepey EAGdﬁﬁm PoVOU

I -@eclg s Cp s

2 - auct, Zé’ya,

5 =4z ic_ya /

4 -Ag,-’ﬁgln,am

5 = Y=Ynp - mnpereivioe Ne-

pemeierue, 6 - "cexymas xa -
VAKTEPUCTUKEy HYsnm = 3allje-
Henbd0€ NepeheleHus

5.14,. ConpoTusicHue Aé? PPYHTA OCHOBAHKA, JACHIKKM X
CIIOfl MBONALKHA B CTazuM ynpyron padoTH NPuM BEePTUKAIBHOM [CpEe -
MelleH UK ‘g MOKHO onpeneamm-no 3aBncmocm

49 (z;’ +é’ +£’ ﬂﬁ% (7I)

L

19 (¢ L,ge 5?3‘, - KO3((uLMEHTH HOPMAABHOI'O CONPOTHBIEHHUA,

4" 7°7 4% amanoruuHie KO3QYUUMEHTY NMOCTENN OCHOBA-

HUA BuUHKIEpa.

Kaxzoe u3 caaraemux B (71) "BHrmouaerca" u3 CYMMH O Me-
pe HCUeDNaHMA YNPYrux CBOHCTB COOTBETCTBYOMETO CJOA IpyHTA.
CyMMapHud 3Q0EKT MOKHO YYMTHBATEH "CexyuuM" KO3{(ULUEHTOM HOpP—
MAJABHOTO CONpPOTHEICHMS é’;;, . eCIM NMONEpeyHHe [epeMeliet s
HE NPEBOCXOAAT DPOZONBHHe Conee yeM HAa I10-20% (nyHxTHpHAA
IDAMAR H8 PHC.D ).

5.15. lipeselitHoe CconpoTUBIEHUE IPYHTA 3ACHIKM BEPTHKANb-
4HM TepeMelesusd TPYOONpPOBOAA CAECAYET OUDPEReAATEH IO QOpMyJe
(72), yuurusavumell olpasoBanue Haz TPYyOoR PPYHTOBOUW NMDU3MH Bh-
nUpasusa Tpeyronbuoro ceueHuna puc,.lO,

72 4n(P+&)

Yrpop ~ fzp 7, 0 Dy) ¢ ﬁ,o 0 Jinbcosé @é’*” (7e)

rAe yrol 6’ ONpEZENAeTCH U3 COOTHOmEHUA COS(Y+E)casE =
=Sen b sin (& +y).

30



Tpaguy gyrwim F=8iz8sin(@ +¢) npu % = ¥ = 19°
npuBezeHd Ha puc.IC.

liocienHee ciaraewoe (72) oTpaKaer CTDYKTYPHOS Ciclliedue,
KOTODOE MOXHO VULTLEATE NpPpU COOTBETCTRYONed o0paldoTHe TpPyuHTa
3acunkn (CGUTyMdBaLUA, YNAOTHSHUE U T.h. ).

— e ——

0 20 W &0 Y°

ruc.I0. CocTosiHie NPEeZeABHOTI'0 CONMPOTUERIGHIS
I'DYHTA 3aCHNKA ¢ O0pa30BaHMeM NDU3M BHIIEDI-
HUA TPEYyTroabHOr'o CeueHua (a) U rpaduxu 33 -

- BucumocTy (6):

I - rpaguK 3aBACUMOCTH £ =S¢/ &52/7(45’7‘%’/

npg ¢ (yrosn BHYTPedHETo Tpewus) = 197,

. - TPAQUK 34ABACHAMOCTH 7Zp o & ( 72, -~

PECCTOAHUE OT CepejuuHn TPYOH A0 NACCKOCTH
~ punupawus, & - yroa).

[lonuoe npenelibHOe CONPOTHRIEHUE g,?p TIONepeuHtM mepeme—
HCHUAM CHASZHBAOT U3 CONPOTHMRIEHMA IDYHTI 33ACHNKA U CoOCTBed=-
HOii MaccH TPYGOMPOBOZA C M30JAlMel M MPOLYKTOM,

B cayvae NpuMe:eHilf HGHESOﬁeTDHHHX'PPEBOB (0£3 3QCHIIKHK)
Q np paSHo'cyme_coﬁcTBeaaoiﬁ MACCH TPY30OR, TPYOL, MBOAALWAKM M
NPoAYyKTa, T.C,

gﬁﬁ N gapaa/ay.a% ch.fi (75)

5.16. Ilpezentyoe nomepeyHoc HepemeneHue, COOTBETCTBYOLES
NSPexX0iy B COCTOfHME TIPEAEibiOr0 PABHOBECHH, ONDEAETAIT U3
3ABUCKMOCTH S |

J np

np . BER 24
=g -
.17, [ipegentiyil OCeBYD CHAUMANUYN CWUILYy B CTEHKE TDPYVOH OT
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TOJNIHOTO NpPEeAeNBbHOro CONPOTUBIAcHUA (HA3BAHHON I'PaHMYHOl ) BHUMC-
JADT IO QopMyne

20
Sy~ Dol 1 (75)

37IeCh ﬂa - OCPefiHeHHOEe 3HAYEHMEe Dazuyca KPWUBU3HH BHIOYKAON ya-

CTH NOZA3EMHOT'0 TPYOGOIpPOBOAA, NPUHMMAEMOE C YYETOM I1.6.24,
5.18, llpezenpunll 3KBUBaNEHTHHE TeMlepaTypuuil nepeniag ¢

yUSTOM TEMNEePaTYPH M AaBJIEHUA CBAABAH C TpaHuyuHON cxuMmamed Cu-

10t 3aBUCHMOCTED py S ge
w0 A FF ! (76 )
926
rane Atﬂp=( OCEKL‘7LAZ{-)

5.19. Bo3MOXHOCTE NOTEDPHM yCTOMUYMBOCTH NOZBEMHOIO TPYyOO -~
NpoBoZa HACTYNAET IOCHEe Nepexoza B CTAAMD NDEAEABHOrO CONpo -
THBJICHMA T'PpyHTa X Caanacrta. [lpm napaMeTpe BHOYKIOA YaCTH M30I-
HyToro yyactka A > 1 no [4] noTepA yCTORUMBOCTH uMeeT fop -
MY MHOT'OKDATHOI'O YBEJAMUEHHA HAYAJNBHOI'O NPoruda ¥ IPOMCXOZUT
BHe3aNnHo (NPOCKOXOM):

4
rae K =2 4Po (77)
TeET

- AAUHE NMOJYXOPAH BHNYKIOR wacTy BoAHm (78).

5.20. lloTepa yCTONUYMBOCTH NPOCKOKOM NPU TEMIEPATYPHOM
nepenage Af < AZ,, NPOHCXOZHT C MPEOXONEHMEM NMOPOra ycTolh-
YABOCTH,

5.21. Ipu A< I u At > Aé , BUIYKINE YUACTHU HAXOZATCH
B COCTOAHMU HEYCTOHUMBOTLO paBHOBecaﬂ, HapyumeHde KOTOpPOro Col-~
POBORZAeTCHA NPOrPEeCCHBHHM HApacTaHueM Nporuda.

5.22, C yueroM nmn,5,19 -~ 5,21 zonyceumuit TesmnepaTypHuil
nepenaz ¥ MHTEHCHBHOCTE NPDUIDYSKK OT NOTEPU YCTOWUMBOCTHM Cle~
ZyeT onpeacdsaTh N0 Qopuylne

Ko < é‘ (78)
rgze O - NpOAOABHAS OCEBaA cm CXa THAS
5={(Z,25X4+ L FAL)F, (73)
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rae f - niomaxr NONEpPevyHOr0 CEYeHUd CTEHKH TPYOH;

Oy~ KOIBIECBOE HANPAKEHHEe OT BHYTPEHHEr'0 ZAaBIEHMA, ompe-
KY s
Aensemoe no gopuyine (65);

M1 - xoapdunueHT ycloBuit PAGOTH yuacTKa TPYGONPOBOAA:

K g = xoapduumeHT sanaca ycroffumsocru, QopMUpYOmHE HeoOXO-
i nopor gcroﬁqunocTn, NPUOIKXESHHO MOXHO TIPHHU-
MaTe Kz = I,8.

.25, UpUrpysky OT norTepu yCTOWYMBOCTM, MCXOLA 43 pacyeT-
HOT'O TEeMNnepaTypHoro nepenaza, onpeselifidT B NOCHEeAOBATENBHOCTH
no gopuynam (79), (78), (75), MCXOAA K3 YCJHOBUR

flsr' $yem= Snp » (80)

Tpe /Z§A- xoadduuuesT ycnosuil pafoTH Gaanacras
ANA TPYHTOBOR 3ACHNKK /74 = /240-: 0,85
A GETOHRWX NpArpyaoB //;,= /7 5= 0,95.
5.24, Hpurpysky & yem HeoOXOZHMMO pasMemaTh B Npegenax
Bcel BRNYRION YacTH UIOTHYTOIO yUyacTHA TPyCONpPOBOXA M HE MEHE-
me yeM na Anuue 26, ,

v Y2 (ET)?

rze V4 2

o= B VT EF

rze U, - CONPOTUBAEHEE T'DYHTA BPOXOABHHM NepeMemeHusM,
KTC/OM; .

J = MOMEHT CONDOTHBICHHUS MONEPEUHOrO CEUEHUA TPYOH,CM .

5.25. lipu nepeuesHol KDEBASHE YUACTK3 NA4BHOTO OYEpPTAHUA
(Ayra OKpYRHOGTH, NOAYBOAHA, CHHYCOMAN, napadona) AONYCKAETCH
B pacyeTe MPUrpy3xd NDUMEHATH OCPOAHEHHHE DAZUYC HAUANBHOIO
¥3ru6a KPHBU3HH, DPaBHHA 22

.P.{?-BP: zfa 4

rae ¢ - puKEA NONYXOPAHS

/, - cTpena HAUANBHOT'O MSTHOA BHNYKIOA YACTH YYaCcTKA
TPyOONPOBOAA.,

5.26, JrioBoe CoeguHEeHHMe ABYX NPAMHX YYACTKOB NpM omnpe -
AeleHUX NPUIDY3KM OT NOTEPH YCTOAUMBOCTH He ZONYCKAGTCH saMe-
HATH YYaCTKAMM NJIABHOT'O OYEPTaHMA. YCTORYMBOCTH yWACTKOB C yI-
JOFHM CoefuHeHMeM olecnevyBaeT NPUrpysxa, COCPEZOTOUYCHHAA B
O00JNaCTH YTrA0BOT'O COGAMHEHMA,

0,27, MIA NOA3eMHHX TPYOONPOBOZOB C OTPRIATENBHHM TeMle-
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PATYPHHM TIepenaROM HKIMCHGHHMD NPOESKTHOT'O NOAOXEHMA NOZBEPXCHH
BOTHYTHE YYACTKH. lIDUI'DY3KY BOTHYTHX ¥YRCTHOB NOASEMHHX TpY -

GONpPOBOAOB AAA ODHEHTHUDPOBOYHHX PA&CYETOB MOXHO ONpPeZedATh NO
3dBUCHMOCTH S

gz./oo”&m (81)

JaBucumocTd (81) anazormuna sasucumoctam (75), (78) n
(79), HO He COZepEUT KO3PPuUuMeHTa 3anaca ycrTofluuBocTH, [loTeps
yCTONUMBOCTH NPOCKOKOM PACTHAHYTHX YYaCTKOB TPYOONPOBOZOB Malo-
BEPOATHA,

5,28, lHXeHepHAR MeETOZMKA pacueTa nepeMemeHMM HU3KOTEM-
NepaTypHHX TPYOONDPOBOAOB INpuBeZcHa B pasgelle 16 HacTomuux Pe~
KoMenzauult, Pacyery #,T. TPyCONpPoOBOLOB C NOMONED IBM zZOoAXHY
TONYYHTH MAKCMMAJNBHOC NDHMEHeHHe, Ta&K KAK OHHM ZAKT BO3MOXHOCTH:

YUMTHBATE MHOr'o0O0pa3ne U M3MEHEHWA YCIOBMHU pacueTa MO
ANuHe TPAaCCH ¥ C TeueHWEeM BPEMEHM;

YYUTHBATE COBMECTHY® PR0OOTY YYacTHKOB, Y3JA0B, I'DYHTA U
OannacTay

OCYNECTBAATE ONTMMMU3ALUND NMAPDaAMETPOB TEXHUUECCKUX pelicHui
¥ SKOHOMHUYECKUX NoKa3aTenei,

6. TEXHUYECKKLE PRIEHWA 110 CTPOMTENLCTBY TPYBOIIPOBOAA

6.,]l. B KOMNAEKC TEXHUUYECKUX pemeHull Mo CTPOUTENECTBY Tpy-
CONPOBOAOB AONKHH OHTD BRIADUCHHS

CXEMH NPOKNGZOK M UX I'eOMeTpuUYEeCKHe NapaMeTpH;

CXENH KOHCTDYKIMM TeNNOM3ONUPOBAHHLYX Tpy0, ¥3J0B MX ONU-
PaHUA, BAKPENACHUA M KOMICSHCALUY;

TEXHOAOI'MUESCKHEe IPUHIUNN CTIONTEARCTHA,

leoc0xonuMo 06eCNeunTs BO3MOKHOCTH 33aBOACKOI'C M GA30BOTO
M3rOTOBNCHUA TENJON3OINPOBAHHLY TPYO U OCYWECTBUTH IIOTOUHYN
TEXHOJOTHD CTPOMTENBRCTEA MATMCTPANBHEX TPYOONPOBOZOB ¢ MaKCU-
MANBHEM MCIONH30BAHEEM COBPEMeHHON TPYOONDPOBOAHON CTPOMUTENBHOI
TEXHUKM K OCBOCHHOR TeXHONOTHM CTDOHUTEIBCTRA,

6.2. BHOOP TpPaCCH H.T. TPyOonpoBOZa CIEAYET BHINONHATH Me-
TOAOM ONTUMUBAIIMM [9] OZHOBDEMEeHRO C BHOOPOM CIIOCO00B NPOX -
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A8ZKK B OCHOBHHX KOHCTPYKTHBHHX DGHEHHKA C YUETOM NPHPOZHO~KIi~
MATHYECKUX, TI'6OJIOMMYECHKUX U Teordafo—~3KOHOMHUUSCKUX YyCAOBMR paifi-
OHOB CTPOMTEeNLCTRA,

6.3, Iasa rpyconporozos CII' cnocoGM NPOKZAZKY B 3HAYMTEIbH—
HOR CTeneHK onNpelelANTCA KOHCTPYKTHBHHMM M DKCHAYATALMOHHHMM
0COCEHHOCTSAMY TENAOU3OAUPOBAHHHX TPYO.

6.4. Nlof3emuas ¥ Ha3eMBaf (B HaCHNH) NPOKAAZKA SaMHAAAET
TENAOK30NUPOBAHHNN TPYOONPOBOZA OT HENOCPEACTBEHHOI'Q BIMAHMA
conueuHol pazmanmm, aTMOCHEepH X MexaHHEYOCKMX HNOBDPEXeHUil.

TpyOoRpOROA HA 3HAUYNTONBHOR CBOell AIuHEe MOXET OHTH COO-
paH, CBApPeH KM YJNOXeH B TPaHmed NOTOYHHME METOZAMH CTDOUTEIBCT-
Ba, HO TpelyeT NpUMEHEHHHA BHCOKOHAZAEXHOW I'HAPOU3ICAAIMM, YTO
BHN3NBAGT NPOMEPIZHHEE OKPYXADEErO0 I'DPYHTR, TpeOyeT CO3ZaHHA KOoM-
NASKC OB I'MAPOTOXHAYECKNX H MEAMODPATHBHHX OOBEKTOB K CUCTOM,
HPeAYNPORAADREX SHOZOTKYCCKA HEZONYCTHMHE NOCHSACTBHA NpOMEp -
3aHUA PPyHTE ¥ HADVHCHEA DexUMa HOBEPXHOCTHHX CTOKOB.

ToxHEUSCKMEe XAPARTEPHCTHMKHE NMOZ3EMHHX K HA3GMHHX (B HACH -
nu) Tpyoonpomozos CII' DO3SBONANT PEKOMEHZOBATH MX NpHAMEHEHMe B
HACONEeHHNX X NMPOMHNMNSHHNX palloHAX HA Tpaccax ¢ HUIKUM DACHOXO~
RCHUESM YPOBHE TPYHTOROH BOZH.

6.5, HagseMuss NPORNAZAKA YNPOEAET KOHCTPYKUMD TPyl B CBA-
34 C MeHbEeH TOXEMHOR TEMAQK3ONALKMOHHOTO ClOA, HO TpelyeT GoAd~
HWOT0 YMCHA ONOP M YCTPOHCTB ANA KOMIEGHCALMM TEPMOYNDPYTOro u3 -
MOHEHUA ZNUMHN TPYOOHPOBOAR, Or'PAHMUYABAET BO3MOXHOCTHK NOTOUHOI'O
CTPOKTEIARCTBA,

[lpaMeucH e HRZABEMHOR MpORIAZKM LeAecoo0pasHO B MAJNOHACE~
neHHX DaloHax HA Tpaccax ¢ MBJIOCBASHLME, NPOCAZOYHHMK X NyYx~
HECTHMK T'DyHTAMX IDH BHCOKOM YPOBH6 PPYHTOBHX BOZ, Ha nepexo -
Aax yepes Gonora ¥4 NOHMH pex,

7. TPYBH ¥ TPYBHAA CTAINb

7.1, llan tpyconponoaor CII' npumensonTcs TPYOH ZuMaMeTDOM
1620, 1220 u I420 mM. OCHOBHHM CHexyeT CUMTAT®H AMAMerDp 1220 um,
TAK HAK NDK STOM JHAMETPE CYHECTBEHHO JIUPOEAETCH KOBCTDYRIMA
TeNAOTHZPORIOAAIN NN TPYOONPOBOAR M CTPOHTEABHO-MOHTAXHNE D& GOTH
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HA Tpacce C COxpaHeHUEM JOCTATOUHO BHCOKROI'O 2KOHOMMUYECKOI'O af—
fexra OT MATHCTPANBHOT'Q TpaHCHOpPTa NOBHEHHNX O00BEMOB Ia3a
(a0 70 uMApL.M° B TOR).

7.2, Ilp¥ npoussoacTBe TPYO ANH JduHellHOK vacTH MArMCTpPajb-
HHX TpyoonposozoB CLI' MOXHO OpDHMEHTHDPOBATECA HA pas3paloTaHHHE
BHRUCTou caegyomue TeXHUYeCKHe TPeCOBAHHA K MEXaHUYECKUM CBOH-
CTBau CTAalN:

BpeMeHHO0e CONpPOTUBNIEHUE NPH HOPMANBHHX
TEHHEPaTypax' Mna LB NN NENEENEENEENTEERNERNTMN NI I W OT 50 no 54

JaapHaas BA3KOCTH IMDK TeMlepaType axcHnayarTa-
HHH 153 H‘ Mna 25 60 € 3890080 %800 40t S uytaes 0,8"1'0

PaGoTa 3apoxneHuf paapymedud, Mla.......... He Huge
P ’ 0,65~0,7

Pagora paszsuTuf pas3pywesud, Mla ,.......... He suxe 0,35

7e3.TKA33HHUM TPEGOBAHUAM YAOBAETBOpAET paszpadoranHas BHUANUCTou
¢ lewrpaZibHHM HaYYHO-UCCIELOBATEABC KUM WMHC TUTYTOM 4YepHO#l Meral-
nypruy (UdW4M) u lacTuTyrom SHOKTPOCBAPERX uM,.0,E.laTroHa sxo-
HOMHOJNETUPOBAHHAA MAJONEDAMTHAA AMCIepCUOHHO~TBEpZENIAs CTaNb
10XTHMAD, Cranp IOXTHMAD conepXdT B KauyecTBe JETUPYBRUX 2Ne -
medroB of I,3 zo I,6% Nv un 0,2 -0,3 M, , 27y CTAN® BHNNABIFA-
T B 37eKTPoAyroBux nedax, Cranp I0XIHMAD perememxyercs masg

IPAMHX HON3I'HOaeMHX YYaCTHROB,

Lumuyecrull cocras crany IOXTHMAD (» %)

C, He 60333 lliliilljllliliiilliiillllil.l-.il. O'IZ
&é He 60363 A AR R E R R N E R RN R RN N NN Y Y R RN 0'37

Mn, $9 8000 3406000000000 0000000800800 08sboyacoe 019-"]‘-‘3
Ni ARA A AN NEEEEEE NN N R N N YT A A A T 1’3-116
MOII."-Ill‘lll'llll«l'llllll'lli‘lllllll-ii..--. 0’2-0’3

liiill--il-lillllill---ii--ii-li--iii--..-tl 0’07_0,12

N LA I R I I R B R R R R O 0'018
Al
o4

He GOHGB AR AR R R R N RN Y Y YN RN O'OI
P" He GOJIee iilliilltliilliiill"It‘iliilli‘it‘ 0‘02

CpolicTsa Tpys Zaa TPy GonpoBogoB CII' k3
crany Mapxu IOXTHMAQD:

Tepuuyeckans o0paCoTxa:
3aKaaxa npk K
ornyck npu K



MexaHKWyeCKue CBoitlcrBa, Mla:

é%P PO 0GP B IOV DO R LGS ERISB GBSO OSSOSO 560

Opg sovsvsesssasnsecacesosacnsassonsesnss 440470

TURODATYRE K. RAKIN o he o onaxe) TP ... 2000-2500

7.4, N8 NOAYUSHUS AYCTEHUTHHX NMBOB C BHCOKOH XJ2Z0CTOR~
KOCTHD B 33BOACKNX YCIOBUAX NpPHM CBapke TPyO u3 cTany IOXTHMAL
PBKOMEHAYETCH NDUMEHATH CPEAHEelerMPOBAHHYD CBAPOUHYW NPOBONO-
Ky (3-5%) Tuna CB-06HH3 B CoyeTaH¥ ¢ HUIKOKPEMHUCTHMU (PIOCAMM
AH-15M, AH-20 unu AR-60, c nmocneayomeR o00fi3aTeNrHOH TepMoolpa-
OoTxO# WBOB (3aKalKa + OTIYCK).

7.>. HOBOPOTHYD ¥ HEMOBOPOTHYD CBAPKYy TPYO M3 CTANM
IOXTHMAD B MOHTBNHHX M TPAaCCOBHX YCHOBMAX OCYHECTBIANT NO Tex—
HoJoruM, paspadoTanHoi BHUUCTou,

7.6, 1A HBOIHYTHX KOMIIEHCAIMOHHHX YYacCcTKOB,BHibuafd ¢acoH-
HHE ZeTaly,PEKOMEHEYETCH NPUMEHATH IKOHOMHONETHMPOBAHHYK HUKE -
JeM HepxaBebmyw aycTeHMTRYD crans IOXI4I'I4HaT (BU7II).

Xumpueckul cocras cranu IOXT4T'I4H4T

no I'OCT 5632572 (%):

[, HE GOMEE .vvevesvonsecsvensnsnsssnssnsnees Oy
St, HE GONEE .eveeevseonssesavaassesassacassas 08
MM ceeeeecesnecarscsasseansescscnsscscnssssses 13,0-I5,0
D2 vveeeeneeonnseesscesssssssnsscasssssancases 13,0-I5,0

Nt I LB BB A B B R B BN IR N RN B B RN B RN BN BN IR NN B N B BN N N BN B YR RN 2’8-4'5

Ti L 2 B LB BN S B BN B NN BN B N BN B B N N BE R BN N BN N BE RN RN BN NN BE NN BN BN NN RN BE NN N N RO ﬂO 0'6

8’ He GOJIee L B B I BE BN BN BN BN BE T NN NN BN NN NN BN NN BN BN BN BN BN ONE BN BN OB BN BN R B B R 0’02
Pry HE OOJIEE cveveeavssovosscssaseasoncnsesnses 0,035

Crans 3aperucrpuponada B ocroprexuazsope CCCP B KagecTme
MaTepuajla ZAA TPYO ¥ JHCTOBOTO Marepuana ZAAsA COCYZOB, padoTaw—
MUX Nnox maBicuueM, (Talds KMMeeT BHCOKYN NIACTHUYHOCTH U YAAPHYD
BASKOCTH NPM HU3KUX TeMIeparypax,

CTans YAOBIASTBOPUTENBHO ZedopPMHPYETCH B rOpAYeM ¥ XOXOZA-
HOM COCTOSHMM, XOpOmO CBAapMBaeTCH, PexoMeHzyeMHe NPUCAZLOYHHE
MaTepraan: aAceKTpoaH Tuna AHB-24 ¥ cmapouuas npoBonoka Cp =
04XI9H9, TepuooOpaGoTKa CBapHHX WBOB HEe TpelyercH.
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CTaHZAPTH30BAHHHE MEeXauyuecKue CBOMCTHA
cradtu IOXT4TTI4H4T no TOCT 7350-70:

Pexuu TepMoodGpaldorru, K:

BAKANKA ,eveveocnnoaensa cees semes ceesees L340

(BOI& KAE BOS
Mexanmqgecrue cpeficTes craix x¥s amcros Texmmmel 4-50 13;1 a

65P ;m/cu?' P LB PO PSSP PO E PP ES S b 5’9

602 iﬂ'ﬂ/e.z-lllilllllrli_lllllltllllllilll, 2,“‘5
8&‘ ’ P SPGB 303 g0 sttt BORNNeney 40

7.7. B cBA3K C BHCOKOM CTOMMOCTEY H Ze(MLUUTHOCTEO AyCTe-
HuTHOR uepxkaBepuell crany IOXIT4IT4H4T monumueCTBO €€ NpPU CTPOU-
TeNBECTBE TPyOonporonos CII' zoaxuo GNTH CBEefeHO K MUHMAMYMY.

8. KOHCTPYKLMA HUSKOTEMIIEPATYPHHX TPYE

8.1, KOHCPDYRHUA TONXOABOAKPOBAHHOR TPYOH AJNA HAZ3EMHOI'O
TpyconposoAa ClII' B DDUHNENMAARHON CXeMe COCTOMT H8 CTANBHOH
TpyOH zmameTpou 1220 mam 1420 ux ¢ yweroM TpeGopaHuit paszena 7
HACTOSRAX PexoMewfanult, KOAERUEBON0 G0N PONNOUIONALUOHHOTO M8-
TepUana HA HapyxHoRt NMOBEPXHOCTH TPYON (B ZanbHeRmeM - TENNOH30-
AALMONEHA CAOK) ¥ IUAPONSOARNROBHOIO NOMDHTHES HA HADyXuoft mo-
BOPXHOCTH TENAOUSOAAHKOHROIO SA04,

8.2, A NOA3EMHOR RpORMSAKN TERAOWSOAUPOBRHHAH TPyOa
JONKHA KMeTDH YTHAXenfpmee G6TOHHOS HORPHTES, OZHOBPOMEHHO 3aumu-
mavmee TenJON3ONALMORHNEA CXOB OFf MBXaHMYECKOIr0 BO3ZcHCTBMA 38~
XBRTHHX YJCTPOHACTB NPK TARCEaXHHX paCoTR&X, GOCPEZOTOYEHHOro Z&-
BICHAA ONOP Ha OPOBKE M HEPABHOMEPHOI'0 OTNOpPA T'PYHTOBOT'O OCHO-
BaHEA B TPaHmee, AUHAMHMUECKOr'0 BO3ACHCTBUA IDYHTA NDHA 33CHOKE
rpaumen (puc.II).

8,5. B xauecTBe TENNOMIOARNKOHHOTO MATEDHANA xud TPyCo-
nposogoB CIII' mo zauHuM mCCiaegoBamgi BHUMCTa m CO® BHUMCTa [7 ]
M H3 OCHOBAHMYM ONNTA KPUOIeHHON TeXHMKM MOXHO NDHEMEHATH NeHO—
noXmypeTaH (NpeznoOYTATENBHO), Neronoaucrupoxn, PN, ICO -
BHUUCTa, MaTR 43 MuHepaZbHOK PaTH UAM CTEKEOBOIOKHA.

38



TexHNUECKHUE XAPAaKTSPUCTHRY TeNNOU3OAAHUOHENX MATEeDHALOB
npuBezeHH B Taln.b.

8.4. TonmuHa TenaoM30NALMOHHOTO CIAOA U3 MMEHoNoAuyperaHa
ANA HazseMHHx Tpyolonposozop CHI' cocrasider I00-IS0 mu, zas
Noz3eMHNX M Ha3eMHEX (B HachnK) 300-400 M,

r
[ ]
A T e e ST e a0 T . 1
- e rel— - —— /
1
1]

62200

Puc,II. Y3anu noxgsemuoro Tpyoonposoza ClI's

3~HAL3EMHHI KOMIIGQHCATOP; O-NOZ3eMHAS TENIOT'BADON30Nf~
nuouHaa Tpyoas I-TenJonsoNupOBAHHOE INEeY0 KOMIeHCa -
TOpa,; <-0CHOBAHUE HENOABMXHOK ONOpPH TUNE CBAU-000ROYU~-
K, 5-ONOPHOE KOABLO HA CTEHKE CTaJNBHOA TPYyOH; 4-~CTANE-
HafAd TpyOa, S5-TeNNoN30NAUMOHRNTA Cloft; 6-THAPOM30IALNOH~-
HOE NMOKPHTUE; 7-COOpHOS Xenes300eToHHos 3amUTHOE NMOKDH-

THe Tuna JKCU; S—-BRIATNMH LCHTPHPYOLME ¥k AHTHOPUKLKUOHHHE
U3 ¢groponjacTa~4s J-3achnka u3 ruzpodolu3vpOBaAHHOTO
IpyHTa

8.5. llopu30BaHHHE NAZCTUUECKUEC MATEPUANH HAHOCHT HA MO
BEPXHOCTE: TDYOH HANLJIeHUEM, BCICHUMBIHWUEM WIM BCHYUMBAHHMEM B
I(OJIBILEBOM IIPOCTPAHCTBE MERZY TPYOOH M LMIMHADAUSCHKUM KOXKYXOM,
KoxyxoM MOKET CIYEMTH T'HAPOM3ONALUOHHOE MoxkpuTHMe (cM,n.8.1),
JCTAHOBICHHOR HA TPYCY C KONBUCBHM 3A30POM M 33KPENNCHHOS HpO-
KIaAKAME M3 KeCTKOTO TENNOo430NANUOHHOr0 MaTepuala,

8.6. TpeQopauusaAM TUAPOUIONALKYN TENIONIONANUOHHOTO CHOA
OTBeuaeT JNUCTOBOU nonuMepsHii MaTepualnl (Hanpumep, U3 HOAUSTHRIE~
Ha TONMUHON 4-8 Mu),
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Ot

QU3HKO~TEXHUUECKKE ITOKA33TEAU

Tadonuia 6
TexHuueCHuE XAPaKTEPUCTHMKM TENIOM3ONAANMOHHHX MATEPMATIOB

Tenion3onaLuOHHHN g
MaTepual iKaxymascsa ;llpezen nmpou-iKoagguuuenr ;TemmepaTypa ;Bozonorio-;00beuyas
AIOTHOC TS, {HOCTH NDH imennonponon—;ancnnﬁara— ljeHye 38 (Macca B Cy-
i KI'/M3  § CHATHHU, |HOCTH, F I, 124 4,00,% jxXOM COCTO=
i i Mila ! Br/(u+K) i i | IHMK, KT /M
[legonoauncTupon 40-60 He mexee 0,15 0,038 Or +353 70 He Gonee 25-4(
npu n3ruoe -I53 2,0
0,18
deHonGopMaANBA CT UL~ 80-I00 0,25 0, 04 O +453 Ao 3-10 30-I100
HH NEeHOIIacT -93
Newonaacr NCO-BHUUCT 70-I00 He mexee 0,25 0,043~ Or +353 no He Gouee 70-100
0,046 -123 0,4
[leHONONUYPETAHH He menee 0,2 Ilpmw 293 K Or +343 5o 0,6-1,3 30-70
PA3NUYHEX MADOK He folee ~-93

0, Ok



8.7. Cocxuueune ANCTOR U3 NOAMMEDHOT'O MATEPRAER BHIOXHADT
CBPRO! BCTHK C NOMORED POPAYEro BOBAYXA H NpHMeHeHHEM NpHEcA -
AOUYROrQ NPYTKA U3 TOr'0 Re MATEpHAJA.

8.8, MexaHusanusa nporecca OOePTRE H SAKPENNCHHA ARCTOBOrO
NOANMEPa Ha NMOBEPXHOCTE TENNOKIOAANHOHHOI'O CHXOf BO3MOXRA C NPR-
MEHEHEEGM KOMIPECCHMOHHOR S BTOMATMYECKOR CBAapRE HAR METOAOM CHN~
PanRHOR HAMOTKE B COUETAUMHE C RBTOMATHUECKOR cBapxo#t, puc.l2,

Puc.,I12. TexuoxoryueCkue CxeMH MOXAHU3AUME HEHECEHNA
PHZAPOMIONAUMY K3 TNOAUMEDPHOT'O JAMCTOBOIO NAACTHHAE HA
TDyOy C TenaoBoR! u3OAALUEH:

a~METOAOM KOMIPECCHOHHOR CBApPKE; C—METOAOM CIMpAAL—

HOH HaBMBEM C 2aBTOMATHYECKOR cBapkok; I-craxnHas

TPYOA; Z-TeNXON3ONBIUOHENE CcIod ¢ (OXBrOBEHM NOKPH ~
THEM; >-JieHTa NONUMEPHOTO NOKPHTHAS 4-Neyn; 5-CRa -
pouHas I'ONOBKA; 6-—KAMEPA NPEABAPETEABHOIO OXAAXZe -

HEfl; (-XaGMeDa MHTEHCHBHOI'O oxfaxxeumnsn: S—~PopMyDEBas

BTYAKA
HameceHue nonmepaorawguponampynnero NOKPHTHY H& Ten-

AOEBORMINOHNER CXOI HADHWACHUEM TAKXE MOXET CAYXHTE OCHOBOM
MeXanu3aLua,

8.9, Teunu # 3)HexTHBHOCTE: NOTOYHOI'O CTPOMTSIBCTBA TPYOO—~
npoBogoR CII' Moryr OuTH ZOCTMIHYTH NYTEM NMOCTABKM HA TPACCY
TENAOr¥APON3OARPOBAHHLX NXEeTell He MEeHEe YeM K3 JBYX CTAXBHHX
TPyO, T.e. ANUHOR He Menee 20 M,
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TexunMueCKkue XaPaKTEPHCTHMKYM M TEXHOIOI'MYECKHE CBOKCTBA BhH-
[NyCKAaEeMHX NDPOMHEACHHOCTELD NOPH3OBAHHHX ¥ MOHOJAMTHHX NOAUMEDHHX
MATEDEANOB I103BOJAADT CO3ZATH 33BOACKYD M 04 30BYD TEXHOJOTHD
MEXaHN3HPOBAHHOI'O HMSTOTOBIGHAA TENIOTHAPOHIOIMPOBAHHHX NAECTEH
HeOOXOAMMOR AAMHH.

8.10. lna renzomoil u3omsaAnuu Tpydonporozos CHI' MoxHO Npu—
MEeBATH XECTHKHE TONAOUIOAANNOHHNE HIZCAMA B BHAEC CEI'MEHTOB MIM
noayxonen N3 neHonoxucTEpond IICB-C, ¢eHonprrHx neunonznacros OFII,
NCO-BHUMCT u nmenonmonuyperana IIY pasAMuHHX MAPOK.

AECTKHNE TENAOM3IOAAI"1OHHHE M3ZEJAMA MORKHO M3r'OTARIMKBATE B
3aBOACKMX KA¥ O63130BHX YCIOBMAX,

8.11. MArkue TenAOU3ONALKOHHHE H3ACHMA XAA TPy OONDPOBOZOB
ClI' yaroTamnuBadT B ByJe MATOB M3 MMHEDaAJXbHOU BaTh C ODMEHTH-
POBAHHHMMA BOJIOKHAMK UAM CTCHKIOBOJIOKHA., MATH OOEDTHBANT NOAKI~-
THICHOBON NAcHKOM MAM foN=.,0i.

NATKUE TENAOUMICAALMOHHNE M3ACHMA AOAXHH OHTH YAOEEHH HA
TPyOR NDH NOZ3EMHON ¥ HAZAICMHOU NPOKAAZAKAX TOABKO MEXAY KOAb~—
[AMH B3 EEeCTHOI'0 TENIOM30IALMAOHHOIO MATepMaya,. HasnaveHwe Xo-
Jell — NPeZOXPaAHMTD OT CMATUA THEAPOM3CTAuMOHHOE NOKPHTME U Tel-
HOU3OAALMOHHHE MATKME M3ZCAMA NPHM CKI.7 - oBAHMM, TPAaHCIOPTH -
POBKE ¥ TI0Z3eMHOM NDOKIJZKE,

8.,12. Onmpadue TEOAOUIOAAIMOHHHX TPY0 B yCAOBHAX CRAAZM-
POBAHMA, TPAHCNOPTHMPOBKY M MOHTAaXa CHEAYET OCYHECTBIAATH HA
VY4 THKAX C WCeCTHKMM TEMNIOH3OQAANMOHHLM MATEDMAaNOM C YUCTOM AOITy-
CTHMOI'0 ONCDHOT'O AABIACHAA HA CxaTHEe YEHNAOMIOAANMOHHOT'O MATCDH-
ana.

[lpezeny nNpoYyHOCTH HA CEaTHEe, NPUBEZedHoMy B Tall.6, AOAE-—
HO COOTBETCTBOBATE ZONYCTHMOE ONOPHOE AABACHHME He Ooxaee
0,1 Nlla npn KOHCTDPYKTHBHOM OO0cCIEeYEcHMM €r'o DacnpeACHACHHMA,

8,13, JlaBneHde HENOABUXHHX H NMOABUMXHHX ONOpP HAA3EMHHX
*pYCONIPOBOZXOB ZOAKHO NEPECAABATHCA HA CTEHKY CTaNbHOM TPYyOH ye—-
pe3 ONopHHE KOZAbla, peOpa, NAACTHAHII, MEAHYS TENAOK3OXALMOHHHM
Cao#,

Ilpu noa3eMmuoil MiayM Ha3cMBOf (B HACHINK) NPOKIRZKE TENNOK30~
NAMOHHHA CAO#f cCAeAyeT orpaxzaTh OT MEXAaHHYeCKOIr'O BO3ACHCTBUA
I'DYHTA XE€CTHMM 3aMKTHHM NMOKDHTHEM. lleriecoo0pa3Ho ZAA 3TOM LeaH
NPUMEHATE M3Zenus ¥3 OeToHAa (KOABUA, CEI'MEHTH, KOANMAKM, CIJIOm-
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Puc.I3, CxeMu Y3ZIOB NOZASEMHOTO M uagaeuaoro cnoco00B DPOKNAAXK
Tpy donposozna CII':

a—zqacmon MOA3EMHOR NpPOXINAZKN; O-YyvaCTOK Haz3eMHOR NMpoxnazxu; I-Hagseu-
HHP KOMISHCAIMOHHHA YYaCTOK HA NepeceqyeHME ¢ BOZOBOXOM; 2-~HAA3GMHHR ROM-
MeHCANMOBHNT Y9acCTOK Ha neBecequua C TPAHCNOPTHOK MATHCTPRALN: 3~pagac—
LATGABHHER Nof3eMHHR yNop; 4-NpAMONUHERHRR IMDORARAKE, OT azzann&n ?OUAO~
UBONALMOHHAS KOHCTPYKUMA NS COZAOBUAHLX CXOKOB ¥ HANT; O~HOHEPOUHO® Co-
yeHue orpaxzavmefl TONNOUIONALUKMOHHOR KOHCTPYKUEH, 6-IePeX0o] 4Yepes BOJHYD
nperpaay, COBMeNeHHHE C KOMINBHCATOpPOM; 7-NPOKNAAKA aue@go o HARJAOHHO~
MYy YYaCTKY TpacoH; 8-mapHEpPHOOBJAAHCHPHAA ONOpPA SMORkM; F-RATROBASR CBO-

JoZHONQABUEHAA onQpa aMeRrM: IO-yriomas uﬁngiaulﬂﬁa_QHOEG e
12- NOPORKORON uaoAALNEH

TONIOK30NKPOBAHKAS ?pyda; KOXYX C SaCHNKO




HO€ NOKPHTHE), MCHOAL3YA MX OAHOBPEMEHHO KAK yTARCIHTEIM, Hpe-
AOXpadfAni¥e OT BCHAHTHA M KAK 33aMUTY. OT NOBpexAcHME IyzapOM30 -
AAGUOHHOTO IOKPHTUA, pHC.I13.

9. NOL3EMHAA TIPOKNAZIKA

9.1. PexouenzyeMne yclnoBuA Ha INPOCKTMPOBAHKE NOASEMHOI'O
MaTUCTPanABRHOTO TpyOonposoza CII' ONNTHO-NPOMEBEINEHHOI'0 Ha3HAUE-
HUA S

ZMAMEeTD CTalbHON TPYOH HA OCHOBHO{ YacTH TpPacCH - 1220 umu
H, BO3MOXHO, HA 4YacTH TpaccH - I420 Mu;

MaTepuasy TpyO COTJacHO paszeny 7 AXA DuHeARON vyacTH Tpy-
oonpoeoga - I10XI';

paCouee (HOpMATMBHOE) zaBiledue Npozyxra P=5,5 Mla;

TeMepaTypa NPoOAYKTa K CTeHKM TpPyoO I53 K;

BO3MOXHAsi HAKOONLmMAs TeMhneparypa COSZMHSHHA YUYACTKOB B
HUTKY Mexzy HC niwc 283 K;

HOPM3aTUBHHI TeMInepaTypuu#é nepenaz MmuHyc 130 K;

TeMnepaTypunli pexMM - CTaOWABHHHA, TeMllepaTypa CTEHKH
CTalpHOM TPYOH M3MEHAETCHA BO BpeMs INYCKA NpY 3aX0JaxXMBaAHUK
ppy GonpoBozga Ha 20-30°,B CYTKM ¥ TIPM BHHYEJEHHHX OCTaHOBKAX
Ha yuacTKAax C NPOAYKTOM TeMneparypa nauensercs Ha 2-3° B cyr-
KH ,

TOJMMHA CHOA TENJON3ONANMM M3 IeHONoNuypeTaHa MO ZAHHHM
Tenaopu3nyeckoro pacyera 300-400 MM ¥ ZAA HaZ3IEMHHX KOMIIEHCa-
OuoHHHX yuacTKOB I100~I50 MM uiM B cayvyae NDHUMEHEHHMA ZPYIroro
MaTepuala ¢ SKBUBAJNIEHTHOH TOAMUHON CJOA CJleAyeT PYKOBOIACTBO-
BaTHCSH pa3zelyioN 3, Taldn.6,.

9.2. Pe3ynapraTn pacueTHOTo onpezelcHMA OCHOBHHX JlapaMer-
POB KOHCTDYKIMK MOA3EMHOTO TpyGonposoza CII' mo 3aBMGUMOCTH
pasziena 5 npuBejeHH B Tadn.?.

9.3, 13 gayBux TaONA.7 MOKHO 3aKIJUATH, UTO NPU NOJIHOM 3a-
memjIeHHM TpyoOolposoza (ecaym NPeANONOLMTH 3TY BO3MOXHOCTH) Npo-
ZOALHHE OCeBHE HANpPAKEHUS pacTAxeHud OT BO3AECHCTBUA HODMATHUB -
HOI'O TEMNepaTypHOrO nepenaza W zgaBledud no fopuyae (67 )A0CTU-
ranT 420 Mila, aTo nmpeBHEAeT pacueTHOE CONPOTUBIICHMUE JJIA MATE-
puanoB TpyO ¥ onpeneifeT HeOOXOZMMOCTH YACTHUYHOHM KoumeHcalMU
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Tatagua 7

TexHUYEeCKUEe XapaKTEepHuC TUKY uaéﬁguuux M NMOA3EMHHX TEelJOoK30JKPOBAHHHX

Tpy 6

| OHAYEHHMA NOKaszaTenefl AaA TPyOONMPOBOZOB PABHOrO
loxasaTeau y Zuauerpa ( O, ) ¥ NPONOEEHHOrDO B I'PyHTaxX pas-
i HOM KaTeropuHu

% H=1,22 M

HazseMHas 4 mozseumHas npoxnanku (oOmas)

PacuyeTHoe comporupiehue ( F ) npu Op, =

= 560 Mla 285,7 342,9
Tonmuua cTeuky (pacuyeTHas) ((3 ), M 1,27-10"2 1,06-10"2
[inomazas monepeuHoro CEYeHUR CTEHKH (F),u2 480.10~%  402.1074
MOMGHT MHeprnuu ceueuua ( J ), ut 0,87110"2 0,73x10’2
Macca I um Tpyou ( g”w), H/gu 37,6 31,5
Macca Boan 3 I M Tpyou (§,), H/mu 112,0 112,8
Macca npoayxkra B I M TDYOH Npxu =
= 420 Rg/l s H/Hu ! d r 47,1 47,"‘
Konpuesoe uanpsaxenue npu /7 = I ( Oyy),Mla 259,7 31,6
Konpuepoe mampaxenue npu /2 = 1,1 (4,),Mla 285,7 342,8
Hazseumsan npoxnazxa

%gpca I M #30IALMA K3 [eHomonuypeTaHa MNpu

y}": O.IO M (g”g)/ ), H/ml 1,66 I,66

Dy = 1,42 u

i I-0 xar, | O-IY xar, ; I-ll xar,

285,7
1,47-1072
649,10~
I,,GJr,IO"'2

50,9
I5I,8

63,8
260,1
286, 2

1,91

! m"Iy Ka?,

342,9
I,23.10°2
VRS (o
I,35x107¢

42,7
I52,8

642
312, 0
343, 2

I,91
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[lpononkeupe rada,?

: SHAYEeHUA nog;aaweneﬂ ANA TPyGONPOBOZOB pPasHOIO
| zaanerpa ( # TNPOJIOXSHHOTO B I'PYyHTaX pa3-

HOR KaTeropuu
Ly =1,22 M ! Dy = 1,42 M

I-l kar, y U-IY xar, ,; I-0l xaw. y -1 kar,

llokazaTenu

o el o inbile TR sl W

Maeca 1 M rnn omaonﬂunn K3 nonnawnneua

l'IpH = gﬂgné H/l'lll 2,1 2,1 2,4 2,4
Odmaa uacca dea uponyuma u Bonu ‘

%5 H/nM 41 .4 35,3 55,2 47,0
Q0man uacca I M TpYOu ¢ Ropo#t, H/nu I53,4 I48,1 207,0 00,0
O6man Macca I M TPyOH C NMPORYKTOM, H/nM 88,5 82,7 I19,0 II1,2

llopseMuas NPOKAAK XA
Macca_l M u30AAlUMK 43 NEHONOAKYDETRHA
npu .oy; = 0,30 M, H/nM 5,73 5,73 6,48 6,48
Macca, I M T onaon MM 43 NOAMITHIEHA
npu %‘ ugs M, H/nM 2,72 2,72 3,0 3,0
Macca neneaoderoaaore 3AMATHOI'O TOKDHTMSA
npy Ows = 0,15 M P 223,8 223,8 246,0 246,0
Macca BHTECHOHHOM BOZH NDU =
= J000 xr/M3, ﬁ Aw IpR- 7 356,4 356,44 426 , &4 426 ,4
Macca I M TpydH C NnpoxykToM, H/nM 317,0 311,2 370,2 3624
HeoGxogzuMas npurpysia 3achHiixoft, KI'C/nM 865,5 926,5 1200 1282
Of0mas Macca I M Tpylu Oes xenespleTOH-
HOI'O IIOKPHTHR, KIC/M 2700 2638 5064 2982
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Oxroruauue Tadn.?

PR T e T e PR ———-——ﬂ——-——r————_-_-—-———_———._.“———
SHAYeHUA noxasatenelt zuA TPyCONpPOBOZOB pPa3HO-

ro zuaMerpas ( L7 ) u NPONOEEHHOI'0 B IPyHTAX

!
[lokasaTenn { pa3uoit KarTeropUM
] ¥ - 1,22 M : 7= 1,42 M
i I-Il xar f-1Y xar, | I-Il gar, : l-lI¥ Ka
Ocman Macca I M TpyOH Oe3 NPOAYKTA C KU30-

nsuueit, H/nu 269,85 263,75 506,38 298,18

Ocesoe NPOROIBHOE uanfﬂaeane DY IOJAHOM
samemnenuu npu 2 =1 (6N ), Mla +413,3 +430,4 +413.4 +430,5

Ocesas NpozonrHad CHJIA pacwamagnﬁ nNpy IOM-
HOM aamemgnnu npu A¢ = I130°, 2= 1,0
( 3‘3«5 )'

[lpurpy3aka NMPOTUB BhAeprusadndg 0e3 3anaca
(J?g ) npyu H/NMM HayajiBpHOM DPAZMYCE KPUBK3-
HY YyyacT

Ka jog -

I,32x10° I,07xI0°  I,79xI0°  I,44xI0°

[0 u I,32x10° 1I,07xI0°  I,79xI0% I, u44xI0°
10° u 13,2 10,7 17,9 Th, 4
10° u I,32 1,07 I,79 1,44
8x10° n 0, b4 0, 355 0,597 0,48

[l prMegyauuue, B radiunie NPUHATO clezynmee 00031aveHue: L~ ro3dPuLueHT
neperpyskyd 1O naBIEHMIO,



TEPMOYIPYT'Or'0 COXKpAMEHMA AAMHH IIOZ3EMHOI'0 TPYOOIpPOBOA& OT pac-
YOTHOT'O TEMIIepaTypHOT'O nepenaza.

9.4, llpArpysxa g s yAepRHBADMAA OT “BHACPTHBAHEAM Tpy-
CONpOBOZ& K3 TpaHmeR® NOA BO3ACKCTEBUEM pacTArKBavimeidl ocenoit
CUNH, H80OXO0ZMMA HA BOTHYTHX KPMBHX, YTO XapaxKTepHo ZuA Tpyolo-
nposoxa CHI'. B npeanoioxeHKM NOXHOT'O 3aleMAECHUA MNDK HAYAALHOM
pazK¥yce KpHBU3HH fae 10% npurpysxa g zocruraer 18 ¢/u
(cM.,raln.7), 4T0 NPEBHEAET BO3MOXHOCTH KOHCTDYETHBHOI'O M 3KO-
HOMMYECKY MPHEMIESMOT'0 DeHeHHs MPUTDY3KM M TAKXEe OPUEHTHADyeT
HA KOMIIEHCAIMD TEPMOYNPYTOr'o U3MEHEHUHd AIMHH,

9.5. llpurpyaxa, ACKAAR3YOLHAA BHTOIKUBALEEe AcHCTBHE BOAH
Ha CAyuYal 3aTOoNNeHHd TpaHmeld M HACHUEHKA TDYHTA 3IACHIIKK BOZOR
B NPERNYCROBOA NMepHOX C yYeTOoM CGAARSCTHPYDHEr'o ZAeHCTBUA I'PYH-
7a,COCTaBAACT NpUMEepHO 2 T/M, YTO BHOAHE AOCTYNHO AN MpaKTH-
Y8CKORO OCYyHMECTBAGHEA,

9.6. loxaeuunidt rpycGonposox CHI', ormevaomut TpeGoBaumaM
HACTOAMEro paszelia, BOSMOXEH B BADHAHTE KOMCTDYKTHBHON! CXeMH,
npusepeuHot #a puc., II x I3:

a) TPYOONRPOBOZ COCTOMT H3 NPAMOAMHEHAHHX B IJaHE NOZ3EM -
HHX YYaCTKOB AJEHON 2-3 KM, MEXAY KOTODHMH PACNONOKEHH HAZ3CM-
HHE ROMIleHCa[uoHHHEe YYACTKH ll-o0pasHo# QOPMH C DAaZUYCOM KDPH -
BX3HH OTBOZOB He MeHee 7 M xna o0ccliedyeHHf NPONYCKA NMOPHHA,

OAA PACNONOKCHMA KOMIEHCAIMOHHHX YYAaCTKOB HMCIIOAB3YOT IO
BO3MOXHOCTHM NOHHXECHUA penabefa MECTHOCTH: NEPEXOZH uepe3 TMONMH
per, Ooilora, liepeCedycHUA ¢ MHEXCGHEDHHMH CeTAMM, YI'JH NOBOpPOTA
TPacCH;

G) npAMoinHelHHe YYACTKE MOHTHUDPYOT K3 TENIOM3OAMDPOBAHHHX
niaeTe# ¥ CBAPEBANT B HUTKY H& OPOBKE C NOCHAEZyOmMed u3osanuei
MOHTAXHHX CTHKOB;

B) yCTAHABIXBANT CeTOHHHE YTAXeJAOmMEe NPUrpysn THHa JHC,
KaX NMOKA33aHO HA puC.lI (OHM Xe ABASOTCA BAUWKUTOR AAA TENAOTHUA-
POM3ONALAK) C 32a30pPOM B 4=5 CM OTHOCHTEABHO T'HAPOM3OIUPYOHEIO
NOKPHTHA, Ha BHYTpeHHedl NnoBepxHoCTH cermeHToB JKC npu ux u3 -
I'OTOBNEHMYM YCTAHABIMBADT LEHTPUPYOMNE BKIAAHIM 43 a”TAQPUKIIK~
OHHOT'O MaTepuana (HAampumep, Groponiacra—4);

I') B XKauyeCcTBe YTAXKEAAONHEro MTOKPHTHA MOXHO HDHUMEHHTH 33—
BOACKOE O0O0ETOHMpOBAHME TEMNIOTKAPOM30AMPOBAHHOUA TPYOH MIM NAe—
TH C KOXBUEBOR paspe3xoi no cxeme puc.l4. Jns olecnevyedusa CBO-
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OOZH NPOZOABHOIO NepeumeneHuf TPYOH OTHOCUTSABHO C6TOHHOIO ITOK=-
PHTUA RO 0CETOHHPOBAHMA HA T'HMAPOU3OAALMOHHOS NOKPHTHE ClIezyeT
HaHeCT# AHTHMOPUKLMOHHNY cno#t B 0402-0,025 M (wanpumep, u3 ac-—
GecTa ¢ TPadUTON);

&) Macca ¥ I'MOKOCTH TelIOM30IHPOBAHHHX TPYO C KOHCTPYK-
pueit OeToHHOTO NMOKPHTHR (o Nu,B, I') NO3BOAAET OCYWESCTBUTHL YK-
NAZKY HATKM B TDAHMNEK HECHOABKUMM TDyOOyHIaZUUKAME MO TEXHOIO-
PMYeCKO cxeMme, aHANOrHgHO# YHAAZKE 00ETOHMDOBAHHNX OCHYHHX

Tpy0.

Puc . I4. Tennorunpous30lupoBat-
Hafg Tpyoa CIT ¢ 3aBozcrum ofe- 4 J % 2

TOHRPOBaHACM: LTSI I/ O NN\ 7777/

I-cranprain Tnga' 2=TEHA0n30~

AAGKOHKHE CHOH; 3-rnnpoaaonﬂ- | .

OUOBHOE NOKPHTHSs 4-3HTHEODUKIM- l'

onuuil cnoft u3 aclecta ¢ Trpadn~-

TOM; D-~3aMMTHOEC NOKDHTHE 33 -
BOACKOI'0 00€TOHMDOBAHAA

L [ 3
T gtk gy LT ;

""""""""""""""""""""""""" '.‘r.'.rl-*.r'i, .

L R i SR TR N I

9.7, Ansa 3acHOKE Tpanmeid TpyoonpoBozaoB CII' cmezyer mpuMme-
HATE TUAPOQOCHHR MUHEepaNbHHE I'DYHT - HECOK, CYHOIb, CYI'VIHHOK,
nepeMemautul ¢ 7-8% CUTYMOBMZAHHX OCTaTKOB KDORMHIa Hejr:, Ta-
Kafd IDYHTOBadA MBCC& MMEeT HAYAJLHOG CTPYKTYPHOE ClLelllcHHe, UTo
yBeAuuMBaeT €¢ OaANaCTUpydmee AeACTBUES CPA3y X6 ITocle 3aCHIIKH,
0COGEHHO IP¥ ITOCROMHOM MIM, X0TA Ok, NPE NOBEPXHOCTHOM YNAOT-
ueuuu (om.peEc.I3).

Ins noA3eMHNX Tpyoonposopgor CII' 3acunka #3 rEapofolHOro
rpydTa yRydEaeT TUADPO3AMMTY TENAOKSOAANKOHHOIO MATEDRaXa,

2.8. T'mppodolunit rpyhr uMeeT NoBHEenHoe M Oojee yoToftun-
BGE BO BDEMEHH TENIOBOE CONPOTHBACHHe B CPABHEHUM C ECTOCTBEH-
HHM T'DYHTOM, EO2()JMIHEHT TENAONPOBOAHOCTH CRTYMU3HDOBABHOI'O
necyasoro rpysra cocrasyser A = 0,46 zo 0,7 Br/(M.k), Owry-
MH3HDOBAHHOTO cyramuxa 4 = or 0,23 a0 0,35 Br/(u-k).

9.2, Houneucaiuus TepMOyNPYroro H3MeHOHRA AAMHH NOZSEMHO-
I'0 TpyOonmpoBOZa ¢ KOHCTPYRTHBMOR oxeMold mo n.9.7 NpOMCXOAMT
NyTeM U3rH0a HAZ3GMHHX KOMIGHCAIMOHHHX YUaCTKOB H CONpOBOXJA-
eTCA NPEOZONEHHEEM CHX TDOHE® HA NOBEPXHOCTH pa3fieXd IHAPOE3O-
AALKOHHOTO NOKPHTHA K HApyxHEOR CGeTorHoR (COOpDHOR HUIM MOHOZHT-
ROK) HpHrpyxamme# ¥ orpaxaarmell EORCTDYRIMA.

2.10. JuacTHH MeXAy KOMIEHCATOpDAMM HE AOAKHH HMETH Ha-
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JAaNBHOTO M3THGA panngcau.‘fh*<L IOJ lipy HecQOMAZEHMAM 2TOTO
YyCHOBUA NPATPY3KA ﬁ;,; » mepmsanmaﬂ TPYOOUPOEOL 0T Bh-
neprnnaﬂnﬂ,saaanenbuo npeBLmaer caﬁcmaeunym MaCCY é&m; 3’
CHJN TPEHHUS rennornnpouaonnponadaoro TPyOONPOBOAA 110 G8T OHHOH
orpaxnanmeﬁ KOHCTPYKU MM BO3pacTant,

J.11. B raueCTBE ONOPHHX KOHCTDYIU{WA AN HCNOABUEHHX
onop Rouneucaﬁnauaux YYaCTKOB (cu.puc.II'n 13) MOPYT GHTH IpU-
MeHeHH Xellc300eTOoHHHE KOABUA (TANA BOAONDOEOAHHX KONOZUER),
ONyCKaEMHE B I'DYHT METOXOM I'PIBATALUKOHNHOTO "SAZABIMBAHLH" Wil
BAODALUOHHOrO NOTDY e HMS c.uazneqeﬂﬁem_ﬁepaa (Ha ANOT X TPy~
TaX) WIK Oc3 M3BleveHun Kepxa (ua Topge).

9.1c, KowcTpyxuus TEHHOPHEPOHSBFMDOBHHHHX TDJG AR H2G
3eMHHX KOwliSHCATOPOB ONpPEEAfeTCH yeaoBhAuM M.3,15. Touinuso-
IKPOBaHHHe TPYOH He ZONYCKAGTCH ONMPATH Ha?ﬂnupﬁﬂe KOHCT UVE -
UMA OCPEZCTBOM CXATUA TENOM3OMAUMOHHOTO CHOR, LAf =T0. LENH
CAEAYET TNPULEHATD ONODHHE SACWEHTH M3 ﬁTa&HfﬁHHLEEYLﬁDGGTOHﬂ,
neperanilie AaBiewne ONMODH CTEHKE CTRJBHOH TpyOu CITJIac:o
puc .13,

10, dAA3&u:AARL TIPOKUAUKA

I0.I. B 32BHCHMOCTH OT MECTHHX YCHOBA} ANR HAZIGMHNK
H,T, TPYOOIIPOBOAOB MOXHO NPHUMEHAT: CJeaYyouue cxeMH.npOHﬂa;Hn;
3MEAKON OTHOCKTEABHO KOPOTRUX NMPBMHX YUACTKOE, IIIAZH0 CON ifi-
KEHHHX MOXZY coﬁoﬁ,,npﬁmanﬁaeﬁaym'Bﬁnnaae*c;Kgﬂneucaunoaenﬁﬁ
yYacTKany # TApaZNenbHyD NPOKIALKy (Cu.puc.I3).

10.2. TexudyecKan XJAPAKTEDACTAKA CXEM HAA3ELHOL NMDOKIiL-
KK NpuBexeHa B Ta0n.3.

10.3. 4ANA OXHOTO TPYGONDPORCAR HOKHO npnueaﬂmb'paurﬂqnae
CXEMH JPOKAAAKM, xapan@epncwann AONAHH COOTBETCTEBONATD 1EC
HHM YCJIOBMFAM CTDOMTENBCTBA M SKCNAYATALUM,

10.4, Npoxnangky 3umeiixoil uenecoodpdsﬂo HCHONBIOBATE 8
NOBHWEHHHX YYACTKAX TPACCH ¥ HAa YHIOHAX B CBS34 C 7mep~4 ST EG
CHET'OEOT'0 NOKPOBA i BOSMOKHOCTEO 2AKpEneHuA TPyUORPONOia 7T
OCBBHX MepeMerleiMil Ha YKIOHAX C NOMOLBO OOARHOr0 UuCAA W24
BURHNX Ofiop (Cu.puc.l4).

50



Taonuua 8

TexuuyeCKas XapaxTcpPMCTHKAR CXEM HAA3eMHOH
NPOKIAAKE HH3IKOTCMNEDPATYPHHX TPYyOO~-

NPOBOAOB
i S TR
CxeMa lipenuymecrna i HemocraTkn
llpoxnazka 1. Hounencanmp TepMoynpyrex npo- 1, Tpy6a goaxus
3uei Kol AOIRHHX TlepeMemeuMuit ocymecT - OHTE: DPACLONNi6-
BIADYT HA KAXZOM YYaCTHKE B Ha BHEE CHEro -
npezejax ero AJMHH NDPH MeHee BOI'0 IOKPOBA

AHTCHCHMBHHX HANDAKCHUAX M3TEB~ 5
®

Ga, yeM B LEHTDARK30BaHHEX IyBEeANYECHO YUCHO-

KOMI@HCATOPaxX HPAMONKHENHOM] (PACOHHHX yacTel

TIPOKRASZ KM 5. Jeaoxuedo yor-
2, OrHOCUTEADHOE KOAMIECTBO HE- gggﬁgno Qrpax-

TNIOABUXHWX ONOD B HECKOHABKO

pa3 Golbme, 4YeM Npy NpAMOAM- 4, OrpasxyeHa poz-

HelfHoR NMpoxnazxe MORHOCTB MDUkE~
3. HemoaBuxuse ONOPH MeHee Ha- A gy Ox

I'DYEEHH, 4EM NPU NpRMOARneH-

Holl MpORZAZKE, GCHM HENOABUX- ﬁﬁﬂ?gigﬁﬁiiﬁﬁﬁn
HHe ONOPH DasMemes B Bepud -  aoAd0 Pd :
HaxX O OZHY CTOPOHY OT BO3AY- A

MHOY OCH TPACCH.

4, OOnerueHo 3axpenicHde TpPpyco-
NpoBoZa& Ha YHAOMAX

D¢ JMCHBHALTCH BOIMOXHOCTE DAZHO~
Ca CUCTEMH B Cjayvyde pasphba
TpYyOH B GBA3KM ¢ Ooxee YaCTHM
pacrnoNioxXcHueM HENOZBMRHKX Onop

Npauonuuei-1 ,JNpoumeHo NAaHAPOBOYHOe pemenne I, PasuemedHue xKome
Hafi 4 na- NPpK NAapaielbHNX CeTHX M AOpO— NeucaTopos UOAD~

paaynenpHass  rax, Py PacHONOKeHMK BLOAR HEro pasmepa
NPOKNAAKA TONOrpagMueCKuX TOpH3gHTAlSH, [eHTpalIn30oBay-
na Teppacax HOr'Q XERCTBiiH

2. OfBNAETCH BO3IMOXHOCTH ODPTaHM- ggggggm B mom
30BATH NOTOUHYD TEXHONOTWD HH- o a@ﬁﬁecnax
AYCTPUATBHHMA METOZAMH HA yva- P y

CTKAX MEXZRY KOMICHCATOPaMMU 5 iﬁxﬁsﬂﬁ
. HounexseaTop
3.JnpomeHa pa3CuBKa ONop 10IXEH OHTE

DA3keli€eH Bhiui€
CHEI'OBOTO TNOK~
POR4

3. ilenogruxHue
OIODH MHTEHCH B~
HO Harpy4eii,
OCOOEHHO HI YK-
JIOHAX MBCTHOCTH
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OroguaHMe TaOXN.8

Cxeua lpenuymecTa ; HexocraTki

!

4, YBeluueHa onac -
HOCTE "“Dasdocal
CHCTEMH Ha 00AE-
mo¥ AnJVHE B CAy-
yafaX pPa3pHBA
3-3a OTHOCUTEIE~
HO DEEKOro pacno-
JOXESHHUA HENOZBUX-
HHX ONOp

I0.5. B ychnoBuAx TYHAPOBOrO Nanpmadra NPM MaJHX YKIOHAX
MECTHOCTM XU HM3KOA Hecyuedl CHOCOCHOCTH TPYHTOB NPOKIAZKA 3Mel-
Kol NMeeT CHEZYmMe NDeUMyHeCTBA: MEHbEAA HAIDYKEHHOCTH Henoj-
BUXHEX OIIOp, OTHAZAaeT BIKMAHME TONQPpafMueCKMX YCAOBAM na pacno-
NoEeHne OONBUEPaA3MEPHHX KOMIEHCANMONHHX YYACTKOB COCpEeAOTOuCH-
HOT'O ACHCTBUA, HeOOXOZAMMHX AN HNpAMORZEHeRHOM NPOKIAZ KK,

10.6. lIpoxnazxy 3ueldKoi CAeRyET NPEMEHAT® B KOHCTPYHTUB-
HOM BApMadTe, OTAMUAKHEMCA TeM, YTO HENOABMKHHE ONOPH pacnoia-
IrapT B yriax sMeilkd no OAHY CTOPOHY OT BOBZYEHOM OCHM TPACCH,

a He B COPeANH® niey, KAK OOWUHO NPEEATO. [IpM TAKOM DEemeHHHd B
HEeCKONBKO pa3 YMEHLIaeTCHA I'OPM30OHTAaZBHAA CUNa OT BETPOROI HA-
I'Py3KN, ZEUCTByOmel HA HENOABKEHYD OQNOPY.

tla HENOZBMXRHOA oNoOpe, PABMEEEHROA B COPOXEES Nicya, paclno-
PH OT BETDOBOJM HATDPY3KHM CMEXHHX NDOAETOB COBNAZAKT IO HANpam -
JCHUD ¥ apufMeTHyeCRHM CKAALNBAOT, [Ipm pasuemedHyy ONOpPH B BEp-—
YMHe KOMNEHCALMOHHOT'O yYyaCcTka DPACNOPH HANpPaBIcHH B NPOTABONO-
JOEHHE CTODPOHH NOZ HeOOIbLMM yIIOM OZHA X Zpyro#l ¥ ux paBHO -

ZeACTBYDMAA MEHBMEe KaKZOIC K3 CAaraeMuX.
10.7. BHOOp reoMeTpHUYECKHUX NEPaMETPOB X pacyueT KOMIECHCH-

pyomelt cnoco0HOCTH H.T. TPYOCONPOBOZOB C NPOKNAZKOE HO CUCTEME
3MeiiKu Clexnye?T BHIOAHATEL C YYeTOM reoMeTPHUYeCKo!l HeJIuueidHOCTH
pacueTHOR CXEMH B yInpyro# crazuy pafoTH Marepuania TPyl Npu MH-
HEMAJBEHX HAYAJBHHYX Nporndax 75.,, , Taxofi MPHUHIKDS

YMEHBHAET NONOAHMTEADHHE pacxoz Tpy0 Ha MCKDUBICHMM OCH
TpYyOONPOBOZA DT OCK TpPaCCH,

ynpomaeT KOHCTPYKLMO PureaeH;
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ynpomaer pa3O¥BKY ONOP, KOTODHE MOTYyT (T5H OPECHTHPOBAHH
neprneHfMKyAaApH0 K OCH TPACCH;

A8EeT BOSMOKHOCTD NPUMEHUTDH YIPONEHHYD EORCTDYHIMD NOABMX-
HHX ONOp , HANpMMEpP OZHOPOAMKOBHX (pme.l4).

10.8. OpHeHTUPOBOUHHE 3HAUCHUS PFeOMETPNSSCKNEX NapPaMeTpoB
HAZ3eMHHX H.T. TPyOONPOBOAOB NPH EDPOKIEAKEES mMelxol NpuBeeEHH
B Tadu.9,

TaGauga 9

SHAYeHHUA IEOMETPUYECKAX NADRRETDOR HaxICMENX
H.T.TPyOONPOBOAOE NPH HPOEIAZRE Iwelxol

[lapauerp il H,7,. rpytonponsx !!T;donponon cnr

LiaaueTp cranbHoOd TPYOH, M 1,420 1,220
Jinuua npoxera ( £ ), M &0 30
Yuciio IIDONETOB B NAeus 3 3
Yron maxaoua maewd ( « ),

rpaz. 5-7 I10~12
Hawanswas crpena ( ), M I0 15

10,9, lipanonigHeiiuyw nporagzxy ¢ I-odpaszmas REm Tpayenme-
BUAHHM XOMIIEHCATOPOM, pacClojaras HAA 3JICDEAIOR DPRMOE YyUYaCTOK
NponeTa MM KOMIEGHCATODA, UeNeCO0JPR NG NPUMECHRTE H& IIOHULCH-
HHX YYACTHKBX M [IepeX0ZaxX YepeS IACTOARNNE X CODONENS POXOTOXN
KOGMH .

10,I0. B 0CBOEHHHHX HACEIEGHHHX DPRiloNY ¢ GOXREBMM YHCIAOM
nepecevyeHRlt TPacCH, KpoMe Noz3eMHofl IPOEIRIKR C Ba3OMHHMK
KOMNESHCAT ODAME , BOSMOXHO NDMMEHEHME HAXIcERQl EDpSMOENHeRUOR
NPOKAARKMA C KOMMGHCALMOHHHMM YUACTHEAME. JTOT BEX EPORISAKHR
OTJIMYAETCH TeM, YTO NPsMHEe YUYACTKM PRCACIRIRET BR CHIAOEHOM
OCHOBAHHM H OI'paxzaKT Xcle300cTOHHHEN HVECTPYREESME, HANPRMOP,
B opue npurpysos, (cm.puc.l2). Npusumm zeilcrmms waxoro Tpydo-
NPOBOAR N0 KOMNEHCAL MM M3MEHCHHS ZIANEE TOT? ke, wro X YKASAHO
B paszene 9.

10,11, Orpaxaanmue KOHCTDyKINEm TPyGeEpoamoxa xafd CIT' mo-
I'yT OHTH BHIIONHEHH H3 NOPH30BAHHOr'G BIE FADNCTArO 0cTOHR N
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MMETH HA3HAYCHME Orpaxpanmed W TENNOMIOAALMOHHOK KOHCTDYKLMH.
A 3Tod el uOKeT OWTH KHCHOAB30BAH CTRpoOIoOpOeTOH (ONMCTU-
ponGeroH) oObeMuoit maccoi f~ = 500-800 mapxu M 50-75, ¢ xo-
opduumeHTOM TennonposoaHocTy A = 0,086-0,129 BT/ (u-X).

[I[pyueHeH e TAKOr0 TENJOU30JAALMOHHOIO OrpakieHMA ( OHO
TAKKe ABAAETCA 33LUTHHM) NMO3BONAET 3HAUKTENBHO YMEHDLUMTD TOHE-
WKUHY SQPEKTUBHOH TeIVIOBO# N3OAALUE CTEHKM TpYOONpOBOZA U3 Je-
QAUMTHHX MAaTEDHaJIoB THMA NeHONOoXMypeTana, a B HEKOTOPHX CJy -
YyafAx MCKIOYKTH €€ IIpUMEeHeHMe,

10,12, HOHCTPYRUMAR CTpPOUTenbHOl yacTH ONop TPy OONPOBOZOB
MO#eT OHT» CBAWHOK MAM NAUTHON HA MOACHNKAX M3 MECTHOro zpe -
HAPYDIET'0 TpYHTa, MOKHO IIPpUMEeHATDH ONYCKHHE KoJozuw (cpaum—-o00o0-
JOYKK) ¢ NOrpykeHMeM CTATHUYECKOH MAM ZUHAMMYECKOH HArpysxoif,

10.13, NloxBuxuue yacTH onop Tpyoonposozos UII' ZodikHH
NMeTh KOMCTDYKLUMD, 00ecCHevuMBaAOUYy® NOCTOAHHYK TOTOBHOCTL K Ne-
peMellcHUsIN B YCJHOBKAX KPATKOBPEMEHHOI'0 U3MEHEHMA HATPY3KM INIPHK
OOCJNIeAOHOEHK, B CBAI3M C uYeM liejeCooOpa3HO NDUMEHATH ONOPH Oa-
JI3HCHPHOT'O THNa,

10.14, [n8 NOABMEAHEX ONOp H.T, Ia3oNpPoBOAOB TaKke Cae -
AyeT NPHUMEHATH NOABMEHHE YICTH POJUKOBOrO ¥ KATKOBOI'O TMUlA,

Pagora onopuex vacTeR (PPUKUMOHHOTO ZEHCTBHA C NDUMEHEHH~
ex (QToponnacra, MACAAHMTOB ¥ rpaduUTONOAMCTHpONa (KAK MOKA3AHO
B padore [ 3| ) xapaKTepH3yeTCA HEPABHOMEDHOCTHR X0Za, Yepexo-
BaHUEM KODOTKUX nepeMeileHdd C OCTAHOBKAMM, NPEOZONCHUEM pery—-
JAPDHHX CMJAOBHX OapBhepoB, PE3KUM AUMHAMUUYECKUM SPPEKTOM THIA
YAAPOB, UTO BIAMACT HA NPOUHOCTE KOHCTPYKIMK ONOpP ¥ TDYyOH.

10.15. B CTPOHTEABHON 4YaCTH KOHCTPYKUUK ONOP HEOOXOZAMMO
NPEAYCMOTPETE BO3MOXHOCTH DEIrYAMPOBKM MX BHCOTH B XOZE MOHT&-
X3 4 MDY SKCIYyaTAlMU, €CHXKM BOSHHUKHYT HEZAONYyCTUMHE NPOCAAKM U
[IepB8KOCH.

[I. TEMIOEPATYPHHE BO3ABACTBHUA B NEPWOA 3AX0AALUBAHWUA
TPYBOIPOBOJIA

II.I. K crnelisaZlbHEM HArpy3KaM U BO3ZEACTBMAAM Ha TPYGO -
npopozn OII' B CHT' oTHOCATCA Culn M NepeMeueHNs, KOTOpHE pas-
BUBANTCA B Pe3YIBTATE COpMMpPOBABUA HeCTALAOHAPHHX TeMneparTyp-
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HEX TONe# B KOHCTDYKURK TPYGONPOBOZE ¥ B NPUAEradmiuxX MACCABAX
PPYHTA.

11,2, Pacnpeneseune TemnepaTypPH CTeHKA CTAZNBROW TPYCH E
COCTaBE TENJNOUICAUPDOBAHHOIO NOAISMHOIO TPYQOMPOBOZA B IipoileTe
Megy H.C. (B NPOAOJIBHOM HANPABACHKU) MOZHO ANHPOKCUMUDOCBATE
Akarpasmoi puc.lo,d. LHATDAMMA COCTOMT M3:

POPU3OHTANBHOTO YYaCTKA I anuModt [, C NOCTOAHHOA TeEM-
HepaTypos 33aX0Aa#ABAHKA , PaBHOV TemlepaType 3axXollaXUBa-
HUed CPEAH;

TOLM30OHTANBHOTO YUACTKE & C HAYANBHON TeMnepaTypoil ¢TCH-
KM [, , CABHO} TeunepaType OKPYXROUETO IPYHTA WIK COLEP&E -
ASMCH B TPUOC CPEAH AV 3aX0NAKMBAHMS

JAKIOHHOPO YYACTKA 3  ZAuHOR £ 2) » HASHBASMOTO [18PEXOIHHM,
¢ TEeMNeparTypoh, ASMEHAONENCH N0 A4HSHAHOMY 3AKOHY 0T 7

G,

II.3. 3a TeunepaTypy CTDOUTEABCTBA U ,,p, NPHHAMBNT TEM-
nepaTypy cTajbHO#l TPYCH, IPU KOTOPOW K OCYHECTENAOT COEAMHEHHE
BCBX e YaCTel B HenpPEPHBHYN HUTKY (83 HANARBHHX NPOAONBHLX
OCEBLX HANpAKCHLl UNK TEMNepaTypy, NPMBEAEHHYR K 9TUM YCJAOBH-
M, |

tﬁx

x AC

1I.4, Hayazpuuu Teuneparypusu nepenagos A7 y LKedecool~
Pa3HO HA3BATH PIBHOCTEH HAYANBHOK TeMNepaTypu 7 CTEHKM M
TeMllepaTypy CTPOMTEIECTEA

AL, =0, =~ Lorp . (81)

IL.>. TeMmnepaTypuus nepenazoM 3aXONAXyBAHMA MOXHO MMEHO~
BATH [43HOCTH TEMNEPATyPH CTPOMTEIRCTBA [, , U TeMlepaTypH
aaxonaxuBauun [z :

Al gy = écmp = Ly - (82)

I1.6. I'PAZMEHT TEMIEPATYpPH CTAABHOH TPYOW B NPORO. SHOM
HANDABNEEMM HA NEePeXOZHOM YUYACTHE AJAA DACueTOER HA NPOUYHOCTLH
M Ze@OpxkaTUBHOCTEL AOMNYCKAETCHA ONpEAeldATh N0 YUPOWEHHOK 33aBi-~
CKMOCTH COIIACHO puc.lb,a

Atﬁ *At_gx

t 20
II1.7. PPOHTOM 3aXOJAXMBAHRY B.ZAJBHEMEEM NPUHAMAOT I'Dadu-
Iy yYaCTKA 3AXONAXMBAHKA (ZnuHOA £, ) M MEPEXOAHOrO yYACTHA

(muHO#R é’zp)

TR

gzad = (83)
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a)
;0 Puo.I5, TeMneparTypuue UBMEHOn.S UIGHKM ¥ NPOZOIBHHE
lepeMegouN 2TPYOONPOBOXR NPK JAXONAXKBAHNMN]

2
X o pag {'“ =
5 ~TOMNODATYPR OTOHKM M HNDOAOABMLES NOpOMOEOMMN TDY0O~
t'"' T “ﬁii"” "m““"“l gposone I ; SAXOARKNBANKN] O = NDPOZOABHMS IIODSMOLO -
‘ M= | 3 Hauhie BRXOXRXXBAMKA 3-NPOROALMMG NepoMsuoHNX
S AP ; 3 AONDOAGAINOR OTRKM ogng N3AOuNA} I~IDOROABIHNO
- " NePeMOMOUNN 3 NPEXGXBHON OTARUM OONPOTHBASHMA} & rax =

AelNf NPOXORBHOMY HBDOMINGHED B ZONpeZeAsHOR oTaZuM}
- KACARTONMMAR OHAG CONPOTHRZCHNA ITPOROINBHOMY
nepghemeaan B nNpezensHoll craznu; l=remiepDatypa ua
3aXO0NIOKGHHOM YYaCTKe; 2-TEMIEPRTYyPa HA HE3aXO0AOKCHHOM
yUacTKe; S-TeMlepaTypa H& YYaCTKe I'DajReHTa; 4-npo -
AONBHHE NEpeMensHus B HAYANS SAXONAXUBAHEA; S-TeMne-
paTypa CTeHKM; 6-NEepeMeHHHe 10 NJAMHEe CMIN CONPOTHR -
JIGHUSA Tx5 7=IPOROABHNE NEpeMeNeRUA B AONpeAeAbHOR
CTAZMM © CONpPOTUBICHUA; B-TeMIEDATYPA CTOHMKU; I-Nepe-
MOHHHEG CHAL CONDOTHBAGHMUSA Tx; 10~npozonrpune nepoMeRe-
HEA B NPOZEAHLHON CTaZMKE conpoTuBieHuA; ll-Temne-
paTypa CTeHrd; I2-NOCTOAHHHEG CUJIH SOHN NPEZENABHOI'O
conporuBacuua T, NEPeMEHHHSG CHJNH CORPOTHBISHMA Ix;
* 13-cuau Tpeuusa

MAROHMRASIHO-TION lﬁaou7pupbueno§uo m =~ HepPeMeKeMue
B ;zuneaxnon O TR XN K * RECATOAMMAR OMIR CONDOTMD-




I1.8. CropocTro 3axonam@BaHuUs (f” CyAeM CYMTATH KaK
CKOPOCTH NepeMelicHus (pOoHTA 3axolaxuBauus,

I2., CONPOTHBAEHME M304HLUMOHHO-TPYHTOBEOI'0 MACCKBA
IPOJI0JibHhk HEP kuEl EHtfM

12,1, CalH CONMPOTHBICHMA I, OCEBOMY NEPEMEEEHMD CTANF~
HOR TPYOH HA NOBEPXHOCTH KOHTAKTA CTAALHOX TPYOW M TENAOH3OAR~
IMOHHOTO CJOF MOXHO ONDEACAATH PACYETOM XaK KpaeBhe HAIpHAZEe -
HEA CABMIA 3JIeMeHTAPHOr0 CAOH M3ONALKOHHO-I'PYHTOBOI'O MACCHBA,
BHACGAEGHHOr'O NAPANNCHABHHME NIOCKOCTAMU, NMOPNOEKEEXKYASPEHME R OCK
TPyOoHpSBOA.

12,2, llpumeM, 4T0 HANDHXEGHUA CABMUIra ¢, B 3JeMEHTADHOM
OPTOrOoHAJRHOM CX0€ HBOARLMOHHO~I'PYHTOBOr0 MACCHBA NOAUMHANTCA
SAKOHY NAPHOCTH N MSMOHADTCA QOPATHO NPONOPUMOHAABHO DSAKYCY
B BpcAGARX ESORALHOHHMX CIQ6B M B I'DYHTOBOM CAO€ TONEMHOR nO~
paama 0,257, .

12.3., Oceroe nepeMeReHMO BHyTPOHHeA NOBEPXHOCTH TeNIOM30~
ARLUEOHHOrO CNOA PAANYCOM /?, (r cranpHOR! TPYOH NPH COXpaHe -
HEY C Hell KOHTARTA) OTHOCHATENBHO NPOMSBOIBHON HMAMHADPMYSCKOR

NOBEPXHOCTH PAAKMycAa A, aroro ciof onpeaeaseM dopMyxoi

Iy Kz

Ux"ﬁ;g fnﬁ,,

rae & - Mopyi» CABMTA MATepEANA ClOS;

Tx -~ BANpAXOHMEe OABMIrA HA HAPYXHOU HOPEPXHOCTH CTRAD-
ot Tpyou.,

12,4, [InA H3OAALNOUHO-TPYHTOBOI'O MACCHBA NEpEMERECHHE
BHYTDeHHel NMOBEPXHOCTH TONAORSOXALMOHHOrO CRoR (R CTaABHOI
TPyOH NPR COXPAHOHKM CRIONHOCTR) OTHOCHTOARHO HAPYRHOR HMOBEpXx-
HOCTH NPDONSBOABROrO /I ~-TrQ CX0f onpmnel COI'XacHo pmc,.l6

fz)
w v ﬁz
. ﬁ’ “""5:1; P

azecsh gl HanpASelNe CABMIA HA mrponael noBepxHOCTX / ~r'o

caofi, NpuueM . ;o
R =R T,

(84)
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12,5, 3akououepuocTs (84) coxpausercs Bwnonpenenbuon CO~
CTOAHMM, T.€. X0 NMOABNEHMA NPEAENBHOI'O 3HAYECHHA 9'! nax B
OZHOM M3 CNOEeB. J/lanpHedmee nepememedue (/, TNPOUCXOAUT IYTEM
B33UMHOr'0 CHOJIBKGHMA CJO0SB N0 NMOBEPXHOCTH HADYMEHHOIO KOHTAK-
T3,

I2.6. Jlna opueHTUDPOBOYHOR OLECHKM MEXaHUYECKHAX CBOUCTE
nJacTUYyeCKuX Macc B Taln.l0 np¥BeleHH pe3yIhrTATH MCHINTaAHMYE He-
KOTODHX BMZIOB KOHCTDYKTMBHHX MNMOJMMEDHHX MATEPMANOB P4 HOP -
MBJBHHX YCAOBMAX M KPATKOBPCMOHHOM HATDYXEHMH.

Tacauua 10
MexaHuuYeCKUe CBOUCTBA NIACTHYECKMX MACC

I P s P Sua e Cvs ST Pea
dlpexen s ExIO i € % jKoadpuuu-Kaxymasncs

MaTepuaz  (IPOYHOCTH ! ula ’ ,paapuaa,eur none—,nnownocrb
K pacﬁg— . | ,pggagﬂ 1 )’
‘IBHHH | i 1AePopma- i
* Mlla aP) i ' %Hlﬂ "o KD/M°

Buuunaact 55,0 0,3 L5 0,37

[lonunpony-

JeH 11,5 0,025 350 0,39

llonKaTi-

ned Bl 13,0 0,022 400 0,4

HOAMATH-

nen Hj 50,0 0,05-0,08 300 0, 39

ONOKC KAHAA

cuona 9/-6 24,0 0,25 0,96 0,33

¢roponaacT-4 22,5 0,05-0,08 250 0,39

lonucrupoa

Aaponpou-

guﬁp P 35,0 0,25 10 0,38

lloxnmarpu-

naT n4 50,0 0,1 IZ 0,36

llesonong- _

CTHPOMA 0,15 C yuerou 40-60

tonoaget rycur

HHI ﬁeuo— CTH CTpO~

npace 0,25 ™~ (0,02 GHUS 80-100

lledononu- >

ypeTad 0,20 Jfl 0 30-70
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MOozyas CABMTa (  AAA NAACTMACC B METANAA MOXKHO onpene-
JATH MCXOZA M3 BEIHIMHN MOZYAA ZedopMaluM NPK PaCTAKECHMH IO
38 BHCHMMOCTH £

ek 2

[ipenen NpPOYHOCTM TENAOKIOIALMOHHOTO MATEPHANA NPU BABUIE
Im MOXHO OlleBMBATh, MCXOAA U3 IpeZeaa NPOYHOCTH NPH pacTAKe-
HMM N0 38 BUCMMOCTH

Tm = 0,53 EJP ’ (86)

KOTOpag CA6ZYET M3 BupaxcHHUA ANA SKBUBANCGHTHOr'O HANpPARKEHURA
D4 YKCTOM CABUI'E€ II0 9HEPIr'eTUYECKOR TeopiH.

HopuaTuBHHE M PACYETHHE XAPAKTEPUCTUKM T'DYHTOB Onpezeif-
DT SKCIEDUMECHTAIBHHM NMyTEM MAK N0 HOPDMATUBHHM 3HAYEHUMAM (HU3HM-
YeCKHMX XIpaxTepucT#K coriacHo CHull [I-I5-74 "OcHoBaHMR 3xaHuKil
M CoOpyxeHuit",

Hozaynp cABMUTR W KOoo(duiiMeHT nonepeunodl zedopmayki rpyy =
TOB HO MMENT OAHO3HAYHOI'O PHU3UYECKOr'Q CMHCAA U OOHYHO HE HOp=
MEDYOTCR, [AA OUeHKd ABNEHKA CABMIra B PaCyeT8X HUSKOTcMNepR -
PYPHHX TPYyOONPOBOAOB MOXHO MCXOZMTH M3 HODMUDOBAHHHX 3IHAYSHMH
MOAYZA AedopMaluy¥ £ ¥ npuHuMars B dopumyne (85) opHeHTHDO -
BOUHHE 3HAayeHMA nopaaxa v = (0,I-0,2.

12,7. B IrpydTOBOM MAaCCUBE NOBEPXHOCTH CKOABKEHMA 06paay~
eTCA DM COOTHOMEHHHM MOXAY HODMANBHHMU P M NpeZGUBMHMM Kaca -~
TEIBHNMM HANDAXCHUAMM ¢, 1O BCER NMOBEPXHOCTH CKONBXEHMA, KO-
TO0POE COOTBETCTBYET NPEeACABLHOMY COCTOAHME I'DyHTA ¥ NOZUKHAOT-
CA 33aBHCHUMOCTH

G

?’,,,=sz£§4;+6;, (87)
rae ¥, w (, - pacueTHHEe 34AUGHA JrAa BHYTPEHHETO TPeHMA N
yaenrnoro coelizieruf (B AeQOPMALUMOHHHX pPacueTaX NPHHMMADTCAH
PABHHMM HOPMATHBHHM ),

AN MepileHHO YNAOTHADEMXCH BOAOHACHLMEHHHEX TAKHAECTHX X
3aTopfoBaHHLX I'DYHTOB (NpU cCTelledd BAAKHOCTE & > 0,85 E Ko-
adduiMedTe KOHCOAMAALUHM G'BA Ix 107 cuz/ron) CACRYET yUMTul
BATH JMCHBlGHHE KACATENDBHOT'O HANDAXGHMA ¥, 10 NOBEPXHOCTH
CKONBECHMA 3R CueT 00pa30BaHUA H3CHTOYHOI'O AABACHMA NOPOBOi
BOAH MO SABUCHMOCTN
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't_m‘*(p'l/)tggﬂ’ *6} : (88)

[2.8. HopuaruBhue ¥ pacyeTHHe XAPaKTEPUCTHUKM T'PyHTOB,
BXozfAE4e B fopuyan (85) - (89 ), BHUMCHANT 00 Pe3yAbTaATaM WHKE-
HEGPHO-T'CONOIMUEC KNX M3HCKAHUM.,

Ana pacyeToB zedopmanuit ZONYCKAaETCH ONpeAcliAiTh HOPMATHB-
HNE X&DAKTEPHCTUKK I'DYHTOB IO UX (PU3IMUCCHKMUM XAPAKTEDMCTHMKAMS
yPAy BHYTPEHHEro Tpeuua (¢ |, YAENBHOMY chennend L 4 MO~
ZYyID nefopmanui K, NPUBEACHHLM B HOPDMATHUBHHX ZOKYMEHTAX.

AN TPYOONPOBOZOB HE3ABUCHUMO OT MX AMaMeTpa B NepBOM
npulauMxeHud MOXHO onpexeasnrs P B gopuynax (87) u (83) Ha ypos-
He OCH TpyOOnpoBOZ3 N0 33BACUMOCTH

P=hy ) (89)

UccaegoBauua [ 5] noxasusaoT, uTO NPOYHOCTH MOPOAL NDK
npoMep3aHydy BO3pacrTaeT KaK B TaNlodh 30He (B Z-3 pasa) B pe -
3yABTATE YMEHBHECHMA BAIXHOCTMA M YNJNOTHCHMA, TAK ii B MepP3NOo#
sone (® 30-40 pas). iHauGonpumue HanpAKeHud ycazaKyk BO3HMKALT B
raxHax xoaxuHoBoro cocrasa (0,08-0,2 klla), Haumeunmue - B Cy-
necu (metwee 0,04 Mlla), B CYrapuHKax ¥ rIvHaxX NOJMMUHEPABHOTO
COCTAaBa OHM 3AHMMANT CpejHEee 3HaueHue,

C yueHblicHMEM CXODOCTM NpOMEpPsaHUA BeNKUUHA HaNpPAKenui
BO3pacTaer, a MX I'DafIUCHTH - YMEHLUAKNTCH,

Koraa HanpaxeHus AOCTUIadT KPUTAUCCKAX BCIAMUMH, ONMIKUX
K NPOYHOCTM NOPOAH, NPOMCXOAMT PA3PHB CTPYKTYPHHX CBRA3EH M
HapyuweHMe CIHJIOMHOCTH, UYTO BHPAXacTCA B Npeolpa30oBaHiM HE TOdb-
KO CTPYKPTYPH, HO U TEHKCTYPH NOPOAb.

CTpykTypooOpa3opatue CONPOBOXKA3ETCA KaK yBeludeHueM, Tak
M yMeublicHHMEM HANpAXEHMM U Aegopuailiui,

lipy rexcrypoolpa3oBadiu NPOMCXOAMT CHATMEC HANPHKEHUA B
peayipTaTte aAepopmaiMii 4 PA3PHBOB CTDYKTYDPHHX CBR3EH,

12,9, KacaTennrHyd Cuily CONPOTMBIAEHMA NPOLOALHOMY NHepeMe-
HeHMw TPYOH B AONPCASABHOA CTAAUM BHPAXAEM 33BUCHMOCT AMM

— Gy -
rae o0OoCueHBHA KO3GDUUMEHT CONPOTHUENEHRMST M3O0AHIKOHHO~IPYHTOBO-
I'0 MACCHMEBA NPOAOJABHNM JepeMelcHKsAM paBEH

o0



C,p= AL
OX ’ﬂ~2?g£ 5”1£i§
rae K ;- KO3GQUIHEHT, yURTHEADNMA HEARHEHHOCTD ¥ HepaBHOMED ~
HOCTH pacnpefcliedud 7y MO OKPYXHOCTH, PaBHH OpUEHTHPOBOU-
Ho 0,5-0, 3.
I2.}0. HacaTeapHyD Cully CONDOTUBAEHUA NMPOZOJEBHOMY lepeMe-

Heind B NPEeeNbHOl CTAZRM OUDEAEAART 32BUCHUMOCTED
Ton =T Ly Im s (92)

; 1)

rze ¢, - npezeAsHOE KacaTelbHOE HanpAxeue, oNpezelnseMoe Mo
(86),(87), (83);
ﬂm— AMAMETD NOBEPXHOCTH CKONBKEHUA .

12,11, LJfl CoXpaHeHUsl NPOYHOCTH M3ONALUOHHOTO CJAOA ITDU
3aX0JasUBaHUY TPYHTOBHA kaTepuan 3aCHIKM TPYOONPOBOLOR ClAEAy=—
eT 1noxOuMpaTh TaK, YTOOH NOBEPXHOCTH CKOJBAEHMA 00PA30BHBAJACH

B I'pyHTOBOM MACCLBE, T.E. Np¥ YCAOBKM

(20) _ (2p) (v3)
7 ‘Z'm < 2, ‘Fm (93)

0,

ycnosue (93) MoAHO OOeCHeunTh NpUMeHeHuem Toppa, THMAPO -
¢OOHOro TpyHTa U NJACTAPULMPYORULMX AO0CABOK B MMHEPANBHHE TI'DYH-
TH, 4 TAdKKE NOAAeP4UBaAUX ZABACHUE NOPOBO BOZH,

12,12, jnn BapuaHTOB NPOKAGAKK TeENIOrMAPOU30IUMDPOBAHHAOTO
TPYOONPOBOAA C HKOHCTPYKTHBHHM 3a30DOM OTHOCHTEIBHO XECTHOIO
3aMUTHOTO NOKPHTHA MIK C ONMPAHMEM HA CIJIOUHYX RECTKYD NIMTY
NpeZACNbHYD CHIY CONPOTUBIEHUA NPOROIBHOMY NEpeMEHeHM0 YUATHBA-
0T TO 3ABUCUMOCTH ANA YKYJOHOBCKOU® Cuin TpPeHus

7;7? =/l/.,,.._//é7£_5 ’ (9"")

rae Qaﬂ' COOCTBEHHHI BEC CARHUIUN AAMHH TENAOTUAPOA3OIUPOBAH-
HOX TPYOH (C NMDOAYKTOM MAM Oe3 NpOAYKTA B 33aBUCHMO-
CTH OT YCJhOHMM pacyeTd);

M - KO3(QUUMECHT TPEHUA B BABUCHUMOCTH OT KOHCTDYKIUM M
COCTOAHMA TDYEMXCA IOBEDPXHOCTEMH

A, - KO3(giuseHT NePerpy3KM CAN TPEHHs, HasHavyaeMuit B 3a-
BACKMOCTH OT XOHCTDYKUMK TPYOONPOEOZ3A # OvYepTaBUA
ero ocu.
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I3. CWIOBHE BOSARUCTBMA U TEPEMBUEHMA

OT NPOAGABAOTO TEMNEPATYPHOIO I'PAJIdSHTA
HA TI043EMdANM TPYEBONPOBOZ BE3 KOMIEHCATOPOB
(AHATUTHYECKOE PEUEAME)

I53.1. Ocesoe HanpAxeHuMe PACTAKESHUA NPH 3aXONAKKBAHAM OF
BO3€CTBMUA TEMISPATYPH MU BHYTPEHHEr'0 AABJEHMA HAa YYaCTKe
(BXADYAg €I'0 I'DAHMIH), T'Ze HeT NPOAOKLHHX NepeMcuHeHuil UIM OHH
IpeHeOpexRuMO MAJIH, KMEHYOT HANpAXcHMeM 3alleMICHMA M MUX
HeOOXOZUMO OllpeZellfiTh C YUSTOM YNpyroit paOoTH marTepyalia cTeH-
KH CTalpHod TPYyOw no opumyne

6= XEATL, 1015 Luten (93)

" d
rae “ix - maBneuue BHYTDK TPYyOONPOBOAR MPH 3aXONAXMUBAHMUK
(azech AL,, ~ NoNoXUTENbHAA BENAUMHA ),
13,2, llpogonsHyn OCEBYD CUAY PACTARCHMN HA 3alCMICHHHX

yYacTKax NpM 3aXOAaXHBAHME CAEZyeT OnpeAe]nTs fo popuyie
274
LS‘JX:-"CXEF(A{?X_O’.Z o, / (96)

rae [ - niowaap CeUEHMUN CTEHKM CTANBHOR TPYOH;

E - MOAYNH YyNPYI'oCTH € MaTepralna,

13,3, JnjdepeHliHanbHOC ypaBHEHHKE NPOAOALHNX NepeMelcHuit
CTaXbHOK TPYON TENJOr'#ZPOM3OAKPOBAHHOI'O NOX3EMHOT0 TPYyOONpOBO-
A8 Npy ZONPeReNBHOM CONPOTHMBIACHUM MePOMEKOHKAM T'PYHTOUBONALM -
OHHOI'0O MACCKMBA C YYETOM I'DaZiMEHTA TeMOepPaTyPH CTEHKM B HPOAOAL~
HOM HallpaBIEHUM HMeeT BUZ

zux 241 . _{2_/
W’ '_f dx _a/a_'x AZ'L: (37)

rae f* - TNpuHHM3eEM 38 NOCTOARHBH KoadQuuHeHT (KBAZPAT KOB(~
PUIMEHTA 38 TYyXaHKA)

2 5,0
= = (98)

X = KOD)PMIMEHT TEMNEpATYPHOrO YAAMHEHMS;
F - naomazs NONEPEYHOTO COUEHHES CTEHKHM TPYOM;

L, ~ o0oGmentuit KODHPHUKEH? CONPOTHBACHUA MIOAALMOHHO~
I'DYHTOBOI'O MACCHMBa, onpegenfeMuit mo (91).
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13,4, Pemeune ypaBHenuf (97) COCTOMT X3 00mero HHTErpasa
0ZHOPOAHOrO ypaBHehus Oe3a mpasoli uvacty (Tr.e. 0e3 yueTa rpaju-
EHTA) ¥ YACTHOr0 MHTEIrpPalia HEOZHOPOAHOIO YypPaBHEHMA, |

13,5, OCuuil uHTEIpad OZROPOAZHOTO ypaBHeHMsa (97) xns cny-
yaeB, KOTZla NOo (M3KUEeCKOM CYMHOCTH 3aZayM NepeMmemeHMs 3aTyxa-
0T MO HANPABIECHMK OT I'PAHMYHOTO CEUYEHHMA, MMEET BUA

Uy=-t, e’ 99)

dopMajibHHEe HANPAXEHUS, KOTOPHE PasBMBANTCH OT NPOAZOABHOIO
nepeuemedus (99) onpeAenfinT NO 33 BUCUMOCTHM

Ox = gf‘ F (100)
M OHM PaBHH

G,=6,68 "%
TrAe KpaeBoe 3HaueHe HODMAJIBHOT'Q HAIDAKECHNA

6}==£?ﬂ£/ :

KacaTenrHne CHIH CONpOoTHBIEHUR (88) NMpomoibHOMY NepeMene-
HMO CBA3aHH C gopumysolt (W9) u (I00) 3aBUCMMOCTAMM

76, &'

Ti=F 72, Tx=EFpuce (101)

I[3.6., OcoGeutocTs Qyuxuu (99) - (I0I) » TOM, YTO OHM 3a-
TYX3OT TEOPeTHUECKH /Ha OGECKOHEeyHOCTH", YyTO ABAAETCA CIHEZACTBUCM
NBHENHON 3aBUCKMOCTH (85) ¥ (83) MekZy NpOLONLHHMM NepoMelecHu-
MM ¥ CUJIaMK CONpPOTUERJIEHMSA,

B npakTuKe pacyeToB [IO] CYMTAONT, UTO 3ATYXAHHE NPOMCXO-
AuT Ha ginse fyp 10 Ceuewun, TAe TeopeTHYECKOe 3HAUECHME HAM-
pAXEHUA WK NepeMeleHkA COCTABNAET 5% OT HAUANLHOTO 3HAYEHMA.
h3 yopuyan (99), raxke xax #3 (I00) u (IOI), cneayer, uTO

Eyn = }-3. (102)

13,7, Nlepemenciue (/, oTpaxkaer KpaeBHe YCAOBKA Bafay,
penaeuux ypasHeuuen (97).

15.3. uskCTBME TpafueHTa Ha yvactke (,, BHPaxeHO uacT -
4Hk pelleHMeM HeogHopoaHoro ypasueuusa (P7), xoTopoe BMecTre ¢ 00—

¥ PelieHMeM OZHOPOZHOIO YPABHSHUA XKOJAKHO YAOBACGTBOPATEH IPaHEY~
HLM YCJOBHSIM,
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3,2, lipononbHue rnepemelieHua OT I'PAXMEHTA MOXHO onpefe -
AUTH UMCACHHNM MeTOAOM (CM.pasfes 16). {lprn yMepeHwoit puuHe
yuacTka rpapuedTa £, B NEPBOM NDMOTUKCHAM MOKHO NMpeHesopeyus
JOPDYIruMyl A3kepeHuAMr AJIUHH CTaJibHOW TPyOH OT Cul CONPOTHBIE -
HEYA B CP3BHEHUUA C TEMINEPATYPHHMM HM3IMEHEHUAMYU AJIMHH.

NpusveyaHye, Bo3MOXHOCTE TAKOI'C ZONYIeHUR
IpoBEpEeHA NYyTeM CPaBHeHUS NepeMelieHuli 0T HIMEHEHUR TeM-
NnepaTypH C NepeMeleHNAME OT NPONOPLUUOHAJNBHHY WM CHJ CON-
POTUBIEHIA,
13,10, Asuenenne TeMlepaTypHOTO Nepenaza B NPEANONOXCHUN
n4He#HOTO 33aKOHA NO rpaguKy (cMm.puc.l5,a) B Ipezenax yyacTxa
£2p OTHOCHTENABHO CPEZHEr0 3nAaUEHMA Nepenaja BHPA3UM (OPMy-

Jok
/ X
Atep=(Azf,,"Azf“)(‘E B Zp)' (103)

yeMy COOTBETCTBYeT AM{Peperiiall NPOAOABHOTO NepeMemeHus

- I X )
ddx‘“d(AtH“Atax)(?— 'Z."gp ’
OTKyZ& NOc/Te HHTErDHPOBRHRA CHAeAYET BHpakeHUE AAA NPOZOABHOTO

nepeMerieHus B NMpeAeliaX YYAGTKR I'PajUeHTa

20/ .
UX

=d(AtHHAtgx)(“z{ -2)_(?* )+[/X; (104)
2p

rae Uy - nepeuemeuue B uavaze yuacrxa /.

Nepenag AZ,x no rpaguxy (cM.puc.l5,a) clegyer Cu4TaTh
OTPHUATENBHEM, SHOK MUHYC Npg /)y oBHayaeT HaANpaBioHne nepe-
MeNCHNS B CTODOHY, IPOTHBOUOROXHYD ocH X. Oyumuus (104) umeer
MRKCKMYM, DaBHuH

{op

Uy prrax = Uy (AT, ~ Az‘ﬂ)oﬂT

B CevyeHuy C KooparHaTOH
Xy = 22 -
ma yi
llepeNenieHne B KOHUE® YUacTRa [ 2 PABHO NGPEMEHSHMD
ero Havauxe, T.e.

1

szgp: Zzl{ .

[3.I1. Pemeune ypasueun#s (99) - (I0I) m (I04) oxHOpPOZHO-~
I'0 U HEOZHOPOAHOr'O ypaBHEHHMA (97) AaNT BO3MOXHOCTEH HAWTHK me -
peuenieunsa wa yvacTkax I-3 (cMm,pmc,.I5,2) - fpouT SaxONAXKBAHMA,
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yYacTOK I'DaZKeHTa M YUACTOK 3a MX NpejelaMd IO XOZy rasa -

NpM pasSAMYHHX NOCIEAOBATENLHO CMEHAOMEXCH STANAX 33X0NAXHBA -

HER, XaPAaKTEGPHHMY M3 KOTOPMX CAYEKAT CHEZYDLME CTaAMH:
LONPEAENBHOr0 CONPOTUBIECHMA, KOPZA ( p NDAaKTUYECKU pa-

BéH HYAO, COOTBETCTROHHO [/, = 0 (cM.puc.IS, 6)3
ZONpes e BHOr O conpo'rnBJleHaa, KOTA8 [p < = >
Uf:mzx < [/ %—xmax < %—”7 7 3

LONDPEeASABHOTO conpomnnennﬂ, xorga £, > 7 » MaKCHUMANE-
HOe mepeMenedue 4y ;¢ W CONPOTUBACHME CABMTY / ... AOCTUIranT
npenenspHux 3Havesud (cu.pxc,I5,B), T.6.
Uy max >Um; Txmax = 'm
NpeAeN pHOIr0 CONPOTHBACHKA, KOIZA HA BCEM YyacTKe o0pasy-

eTCA NOBSPXHOCTH CABUIa (cu.pnc.IS r), 7.6,
Uxma;””m, -7};7"6’0/752,‘
13,12, Npoponsuoe nepeuemeaue cransuoit *pyou &,, , npe-
BhllcHKE KOTOPOT'O NPEBOAMT K OOpaA30BAHMO NOBEPXHOCTHM CKOABKS -

uud, coryacHo (30) pasuo

Tﬂ?
dm _jiﬂﬂ é-.g‘x (IOS)
# C yUEeTOM r
[/ﬂ, = =

13,13, Auanus 3amcnuocgén (I03) m (I04) moxas3wBaeT, YTO
BOJIHA NDPOAONBHHX NEpPeMeReHMi CTanBHONM TpPYyOH, BL3BaAHHAA TI'paxu-
eHTOM TEMIepaTYPH,COBNRZACT C TEMIepaTypHoll BoxHoH,

Ha yyactre £, (mepex yyacTroM rpaxzuesta [/ 20 ) nocie
NPOXOXZEHUA TEMIePATYPHO! ¥ YNpPyro# BOAHH YCTAHABAUBAOTCHA CO-
CTOofAHME 3alleMIeHUs NDM TeMleparype 3aXONaXMBAHHUA,

I3.14, llocie OOpa30B&HKA NOBEDXHOCTH CXBMIa 6€ JANHYy Ol-
pezenant no gopuyie
f/?;':: (AT At;x)df 26 (106)

177

'€

=ftyu,
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I4, HATPY3KW HA KOMIEHCATOPW IOA3EMALX
TPYBOUPOBOAOB NP JAXOJAZMBAHWKW K SKCHAYATALNK

I4,I., le00X04uMBOCTE NPUNMEHERUA KOMIIEHCATOPOB HA JOZA3eM-
HeX Tpyoonposozax OII' u CIII' onpezeisiercA NOBHIDEHHHM BAMSHHUEM
TeMIIepaTypHOr'Q Nepenazad ¥ AaBIEHUA IIPpU 3aXOoNaxMBaHUK M 3KCOIAY-
aTaluy Ha NPOZOJLHOEe HANDPAXeHMEe pacTAXeHUd, CoODIACHO dopMyle
(?5) HanpsAxeHMs OT ITUX PAKTOPOB CYMMMPYWT, TOrZ8 KaK AAA TPy-
OONPOBOJAOB TENJIOro rasa, OCYMECTBIACMHX CTPOUTEIABCTBOM B 3UM—
HHX YCIOBMSX,— BHUMTANT,

14.2. KOMIEHCATODH HEQOXOZUMN ANA OoOeCHevueHUA YCJIOBUA
NPOYHOCTH CTEHKU CTANBHOA TpPYOH

o ST, K, (107)
3ZeCh A, - pacyeTHoe CONpPOTMBIEHHE, onpeAeireuoe no CHull

, = Ko3appulueHT, yunrunam%nn ABYXOCHO€ HANPAXEHHoe
c COCTOfAHME MeTajjs Tpyo:

Npu PacTATUBRIOEMUX OCEBHX npononbuux HaNpAXe=
HAAX (O,, v > 0) NPUHEMANT ¢, = I;

NP CRUMBONMX HanpaxeHuax (4 < 0) onpexe-

HHnT nNno QOPMYIIE
X czﬁw
// 475 E—’*S -47547

rge O «y — KouslieBoe Hanpﬂzeune OT pact:e'ruoro BHYT PEHHETO
AABJICHUY HAXOAAT IO dopMyne

T lgy P
Oy = 7y (108)
B pansuelimeM Jopuyny (95) ucmonusywT B BUje
(FX)
53“( =0AL, £ +//@M, (109)

I14.5. llpononsuoe HanpsaxeHue (108) pazBupBaeTcsd INPY 3axo-
JAKMBAHMAK M SKCIRYATAUMM NOZI3EMHOrO TPyOONPOBOAA O€3 KOMIEH -
CaropoB MIM B CpejHeid YACTM NPONAETA MEXAY KOMIGHCATOpPaMKU Npu
YCAOBKHHM, 4YTO DPACCTOAHME MEXZY HMMK OT'BeUaeT YCJIOBUD

llpn ycnosuu (109) cuian HA cTallbHyw TPYOY pacHpezeneHu IO
cxeme (puc.le).
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14 .4, Jlnuda yyacTka NpPeZcNiBHOT'O CONDPOTUBNCHMA M30AALMOH-
HO-PPYHTOBOI'0 Maccumsa npy yciaouu (II0) pasua

- /
£m= _S,_g_%____z_ - 6;1'- ’ (I11)
77

rae Oy, - onpexeasT Nno gopuyre (96);
S, = yNpyroe CONMPOTHBIEHUES KOMIIEHCATOPA .

a) (3) s
m + 6 szu?"G“‘ . 65;)

Lx/.%

| G.,{K)
| ]“ | pﬂ_, =/
" vE 'r.,;“"‘

'/

in A
) T GG 4;:Ih
6}('“) R T T S
' ' r
A NENARN
:—‘7 gr: | Eh:-, ==
I~ Ligfo—

Puc.I6. Cxeua cnn, HOACTBYOMKX HA MOA3eMHul Tpy-
OONIPOBOZL C KOMIGHCATODaME:

a-pacnpeseleHue Cuil, AeACTBYOLMX HA TPY 2?
PaCCTAHOBKE KOMIIGHCATOPOB, 1O YCJOBKD (fm*‘f A)
O-pacnpepelicuue Cui, A€ cmnymmux H& prﬁ} (v ycno—

BED Ly m*%m)

14,5, JlnHa yvacTKa ZONpeAeibHOI0 CONDOTHBIGHMS H3ONALM~
OHHO-IPYHTOBOI'O MACCHBA pARHA

J
ggg ?:
I14.6. llepeMeneHue KOHUA Rouneucawgfa BHpaxeHo (QopMyaoil
Tfﬂ/(_d{_______. ..1 ) - .g. . (112)
~ JFF A

14,7. NlposonpHue NepeMelleH¥sd PaIBMBADTCH HA BCEM NpoieTe
MOEZY KOMICHCATOPAMM NpPH JCIAOBHK, YTO

L <2(,*¢,,) (I13)
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rae ., - onpepelsnT no gopuyue (III),
HenoABMKHHM OCTAETCA CeuyeHMe, KOTOpPOE IIPH OZHODPOAHOM M30-
NALAOHHO~-TDYHTOBOM MACCHBe pacliolaraeTcs B CepefuHe npolera
H& PACCTOAHUHU
L«

*
5 ", T, (114)

PasencTBo (I14) coXpadfercs M NpU acCUMETPHYHOM HATDy#e -
HUKM KoMIieHCAaTOoporR N0 mn.l4.10 u 14,11, »

[MHHY yuacTxa NpezelbHOrO COoHpPOTHBIEHUS é;7 ONpeAeNAnT
u3 pasencrra (115),

J
TE £g0=‘;: -

Pacnpeneniede CHIAOBHX BO3ZCICTBUI XaPAKTEPU3YETCH CXeMOH
puc.lé6.

I4.8. HauConrmee HanpsxeHue paCTAXeHMA Npu ycaoBuu (I13)
PRsBNBAEICA B CPEAHEM CEUGHMM U DaBHQ

(3] _ (%) Tmlm * s Im
73 -qf’)'@’w + > + z (115)
I14.9. llepeMenicune, NepepanllecCA KOMIEHCATOPY NPU YCIOBUY
(I13), paBHO X2
Nmy vo aat-tnlm S
m " Cm 2EF | EF (116)

14,10, [BuieHue TeNncpaTypwol BoAHH 3IAXOAAXUBAHUA CONPO-
BOXZAETCH INOCAES40BATEABHLM BKIOYEHUEM B paCoTy M HepapHOMEeD -
HHM HarpykeuueM KOMIIEeHCaTopoB 1o cxesme (puc.Il?), UTO xXapaxTe-
PUBYETCH CACAYOUKMUY TTONOKSHMAMM S

I) xomnmedcaTOp BCTylaeT B Ae/iCTBHEe Nocie TOTO, KAK ero
nepeceyer S -—o0pasHag KPuBaA TEMNEpaTypH 3axodaxuBaxus (B
ZanipHellIeM — HAYAaJBHAA KDUBAA 3AXONARMBAHUA);

2) NnepeMerieHUA, IepeRavmunecH KOMIeHCATOPY, YBEIHUUBANTCAH
10 Mepe NPOXOXAcHUA HAYAIBHOA KPUBOK 3aX0JAXUBAHKUA yepe3 MeC-
T0, PZEe OH PaCllONOXeH,

3) B Hayalle LUHUKJIA HATDYXEeHUA KOMIIeHCATOopa HpeodaazanT Ne-
peMmelleHns CO CTOPOHH BXOAHOI'O NaTpyOKa, B KOHLUE -~ CO CTOPOHH
BHXOZHOI'O
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4) noiHoe nepeMemlenne, BOCNDUHUMAEMOE KOMIEHCATODOM, NMpPO-
NOPKAOHAABHO YACTH NMiIogaZM rpaduKa 3aX0jlakuBaHuUs, OI'pasuycHHO}
LBYMA HayaJbHHMM KPHUBHMM 3aXoJakMBaAHUA NociezoBaTelIBHO pacnpe-
ACJCHHHX KOMNEHCATODOB ¥ BEPTUKANBHHME NPAMHMY, CDEAHUME MEXZY
KounescaTopaums (cM.puc,I?)(aaa xowneucartopa 8 970 nuomaas <4
C.0.6,f ); MDA OZHODOZHOM M3ONALUOHHO-TPYHTOBOM MACCHBE pacno-
JIaraTh KOMITEHCATOPH LieneCooO0pa3dHo, COOADZAS PRBEHCTBO YNOMAHY-
THX NAOWAACH,

8 4

.t

- 5

c 3.0 __
t" 4 I”“/’ 71 5SS
$ A ,4 >SS b
? " l fs‘*‘

R y

o LAIMESY _x
b a 3

Puc .17, CxeMa HArpyxcHus KOMIEGHCATODPOB IIOZ3CMHOr0 TPYOO-
NpOBOZ& NPOZOABHHMY IepeMelicHUAME NPK 3aXO0NaXUBAHUM:

I-ypuBas TeMlepaTyPH CTEHKK HA JuUaCTKe TpaguedTa (Kpu~
BaA 3axoJaxuBaHEd), Z2-aupdepenuuan nnomazu rpaguxa 3axo-
NAKUBAHUA,; 3-INOHAAL IPAZUEHTA 38XONAXUBAHMA, NpoNnopuuo-
HaJNbHAA MOJHOMY HepeMelleHE0 BXOZHOI'O NaTpyoOxa Koulienca -
Topa 4; 4 ¥ 3 - KOMNEHCATOPH; > - NAOWSAE rpafuxka 33X0 -
JaKKBAHMKA, HDOHOBHHOHaHLHaH IepeMelle iy BHXOAHOro nNarTpyo—
K8 KOMIIGHCATOpP& 4; 6-NOAHWE ZuQdeperRuUad NAQUAZM I'DPAPUKE
3aX0NAXUBAHKMA; 7-HATDY3KE lepeMellcHMeM KoMmeHcaropa 4 xo
BCTYNJCHMA B Pa00Ty KoMIlencaTopa &4

[4,11. ACCHMETDHMYHOCTH HAIDYKcHMA KOMIEHCATODPOB Nepeuene-
HRAME HEOOXOZKMMO YUMTHBATHE IIDH €0 KOMCTDYNDOBARHMK j pacuere,

I4,12, llepBuil KoMneucaTop ClezyeT Da&cHoONararh B Hauajie
Neperowa Mexzy H.C.,, 4YTOOH u30ckaTr O0pa30BaMKS IOHH 3alieMie -
HMA TOJOBHOI'O YYaCTKa B pe3yJpTaTe IPOMED3AHUA HBOAAIMOHHO-
IPYHTOBOI'0 MAacCCHBA.

15, YYET CKOPOCTE{l 3AXOJNAKWBAHUA W TIPOMEP3AHMA

I5.1. Tennorexunyeckue pacyeTH pasfesa 4 NOKABHBADT, YTO
CKODOCTH ABAKLCHHR (QPOHPTR 38XOJaXUBAHKA Ha 2-3 nopAzKa Oolee
BHCOK&sl, YeM CKODOCTH NpoMEep3aHUA H3OAANMOHHO~IDYHTOBOI'0 MAC-
cuBa, Taxoe CoOOTHolieHWe CKOPOCTeHl zaeT BO3MOXKHOCTD pacCMNaTpU~
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BATH DA NpoLeccoB ¥ ABISHUR B pal0oTe TPYOONPOBOAA HE3daBMCUMO
OZKH OT ApyI'OTO,

I5.2, lipu nepBOM LMKIe 3aXONaXMUBAHMA INepeMelieHMA ¥ HANpA-
ECHUA TPYOONpPOBOA2 MOXHO ONpPeZEAATE MCXOAAR M3 DU3MUYECHUMX X3-
PaKTEePUCTUK M COCTOAHKA HUIOAALUOHHO-TPYHTOBOT'O MACCHBA, KOTO-
pHe NPeZNecTBYNT 3aXONAXHBAHED, M HE YUATHBATDL NPOMED3aHUA,
CBA3AHHOTI'0 C 3axoJaxnpBaHUEM,

15.3, llepememenus ¥ HANDRAXEHUA OpPY NMOBTOPHOM IKKIE 33X0-
JAKMBAHKA CA6AYyeT ONpeA6lATh © YUGTOM NPOMEepP33aHKUA 32 BpeMA
MERRY LMKIJIaMM,

I5.4, llpouep3adue IPydTa B NpoUecCe 3BKCHAyaATAlMK W CBA-
3aHHHE C HUM NyyeHHE, YCARKY, MOPO30OCHHHE TPEHMHH K T.J.,
CASAYOT PAcCMaTDHBATD NPH OKCHOAYATALMOHHHX DeXuUMaX DalOTH
TPYyOONPOBOA& B NEePEeMEeHHHX NPHPOAHO~KINMATHYGCKKX YCIOBUFAX,

15.5, llonepeunue nepsmemeHus TPyoonpoBoza B CBA3YM C NyyYe—
hMEM I'PYHTOBOTO MACCUBA PEHOMBHAYETCH ONpPEZElaTh METOZOM 10C-
NeZOBATEABHNEX NPUONMREHMA B TAKOR NMOCNEZOBATENBHOCTHS

B NEepBOM NpuONMEeHAN MOXHO npeHelpewd U3TrUOHOR XeCTHO~
CTEN TPYOONPOBOZA U CyuTaTh, YTO yNpyras oChk TpysonpoBoza Cle~
AVeT nepeMcllcHMAM TPYHTOBOI'0 MACCHRA,

BO BTOPOM NMPUONUKEHUHM ONPEAEAUTH CHIH B3aUMOAECHCTBRUA
TPyCOoNpPOBOKR C TPYHTOM NyTeM AuddpepeHLUpoBaAHUA AHANKTHUYSCKUX
BupaxeHUi nepememenuil ynpyrolf AuuuUu, NMOAYYEHHHX B MEDPBOM OpPRG-
NMxe KM ¥ HAUTH epeMeneHMR T'PYHTOBOI'O MacCupa BTOPOIo npulins—
XGHMA C YUeTOM CjJ B3auUMOZESNCTBHA.

[ipegnaraemMasa NOCAeZOBATEARHOCTE MOXET OWTH IIPOZOAXeHA A0
[IONYUSHMA NPAKTUYECKHM NPHEMIeMOl MOrpPemHOCTH,

16, IIPOI'PANMA PACYETA MOASEMHNX HUSKOTEMIIEPATYPHAX
TPYBEONPCBOAOB METOAOM “KMHEMATHYECKAA LENL®
C IPUMEHEHNEM MUKPOKANBLKYIATOPOB THMIIA MK~-54, MK-56

I6.1. liporpauMa pacuera npefHA3HAUEHA i ONPEASHEHUR He~
peMelleHii NpeBapUTENBHO M3OTHYTHX YYACTKOB HU3KOMTEIIEPATYPHEX
TPYOONPOBOZOB ¥ CONYTCTRYOHMX (AKTODOB HANPAREHHODO COCTORHKSA

(BHYTpEHHUX CHA, DeakUul® OKpyxapmel cpexm M T.A.) IPK clenyo-
BEX YCJOBRMAX:?
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HATPYSKOH CIYEKMT BHYTpeHHEE ZaBICHUE CPEXH ¥ Teuneparypa,
CTeHKY Tpydonponoza, Ze#cTBUe 3ITUX QAKTOPOBR YUUTHBAGTCH 3JEBU-
BaJlEHTHHM MepenasoM Al ;

TENAOBYHN MIONAUMO NOZAISMHOIrO TPYOONPOBOKA pPACCMATPUBRAKT,
KaK 4yacTh BHemHed cpejn, B CBA3M C 3TUM BHEHHKKW CPERy Ha3HBA-
0T M3OAALUOHHO-TPYHTOBHM MACCUBOM;

CUJIN CONpPOTHUBICHUA M3ONALMOHHO~TPYHTOBOI'0 MAaCCKBa MNOIe-
PEYHHEM M TNPOZOABLHHM TICPEMOUEHNAM DAa3BUBANTCA HENpPONOpiIMOHANDL-
HO COOTBETCTBYWNMM NEeLememecHUAM TPYOONPOBOZA

nepemeliciusas TpyOonposoza (0Co0eHHO NONEepeyHHe) ZOCTUTanT
3HAYEHUNA, COU3MEPMMHX C LuaMeTpoM TPyOOnpoBOZa, NOSTOMY Conpo-
BOXAANTCH CYULECTBEHHLHM W3MEHEHHSM OYepTaHWA ero ocu. Ipylonpo-
BOZL B LeJoM NpeaCTaBAAET CO00H (PM3MYECKH M PEeOMETPUUECHM HEelk-
HEAHYD CUCTEMY,

CJAOKHOCTE CTATUUECKOro nacyera TPYyOONPOBOZOB NpeoA0leBa-
OT [pUMEHeHHEeM AJITOPUTMOB U nporpamm AnA JBM HAa oCHOBe uucClieH-
HHX METOZOB,

METOZMKA X AJTOPMTMH K3BECTHHX nporpaumu "Jora", "illap-ieH-
Ta, U APyrue ABAAKNTCA PA3SHOBUAHOCTAMY METOLA KOHEUHHX DIEeMEH—
roB [ I0 | B coueTauuu ¢ MeTOZOM Cul.

[6.2. MeToz CMI NpHMEHMM K JUHEHAHO~ZE)OpMUPYEMLM CHCTEMAM,
lonATHe 0 "Cerymux" RO3(PULMEHTAX COINPOTUBIECHHMA OKDPyRalero
IPYHTA NPOAOJBHHM ¥ NONEPEeYHHM IepeMelleHUAM OTKDHBAWT BO3MOX~
HOCTH pacueTa NOA3EMHHX TPYOONPOBOZLOB METOZOM CUI,

16,3, ANDOpDUTM CTPOAT NO NPHUHIMIY NOCHAE] 0BaTelbHHX NpuUc—
INKEeHUA 32 HECKOABKO 3TANOB:

onpeneiiflT NOJoXcHHE TDYOONDOBOZA HA NPOEGKTHHX OTMETKAaX,

HAXOAAT llepeMellcHMA NePpBOro NpUOAUKCHUMA NDHM KEeUCTBUK BCoO-
I'0 PACUYETHOT'Q TEeMIIepPaTypPHOT'O lepenaza K BHYTDEHHErO ZaBIEHUA

locie KaXzoro uMiia MTepallMy K3MEHAOT BEIMYMHY COKYUUX
KO3QOUUINSHTOR COI'IACHO NepeMmelcHuAM, HAAZSHHLM B NPeAHAYHUX
LEKIAX A0 NOAYUEHHA PEe3yNDBTATOB, COBNAZAKMUX C 33ZaHHOA CTC-
Neusn NPpUONUKCHUA,

B npakTUKe NPOEKTKPOBAHUA TPYOONPOBOAOB NpKBEeZECHHHE INpo-
IPPaMMHE peanusynTca Ha SBM EC,
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XAPAKTEPUCTUKA METOZA W AJTOPUTMA "KWHEMATWYECKAA LENB"

I6 4. llpegnaraeMuil MeTOZ ¥ AATOPKTM pacueTa HeluuelHO~per
GopMEpPyeMEX TDYOONPOBOAOB MO PEKYPEHTHHM 33BUCHMOCTAM B OTAK~
Yde OT MTEPAUOHHOR NOCHEZOBATEABLHOCTH JiaeT BO3MOXHOCTH NOCT-
POMTH AATODUTMH ZIf MuUKDPO-IBM Co CpepuumM oObeMOM naMaATa (Han-
puMep, Tana “Ucxpa® 226 U AAA MEKDPOKANBKyAATOpPOB MK-56 1
MK-54 ), npezpctrapiafieT COOOK PasSHOBUAHOCTE METOZA Cxll ¥ OTAMvA-
8TCA 0T TPAIZMIKOHHHX BAPUAHTOBR TEM, UYTO OCHOBHOK cHCTeMofl
CAYKHET KuHeMaTHyeCkas lenk (Coxpameduo Kii).

16,5, JlaHHHR MeTOn MOXeT CuTh NPHMOHEH ZAA pa3palorK
aZITOPMTMOB pacueTa TPYOONPOBOAOB 063 OrpaHUYOHHMA MX HAa3Haye-
HiA,

Kuuemariyecxod uenmd (Kil) Oyzem HR3WBATH CHCTEMY KODPOT-
xux (£ = 2-3J, ) npAMONMHEHAHHX YYACTKOB TPYGONPOEoAa (3BEHB—~
6B), NOCIEZOBATENBHO COCHMHEHHHX MEXZY COCOF mapumpaMu, KOTO-
pHe pacnolaranTCi Ha yNpyrod ock Tpydonpomoza.

16.6., ConpornplicHue M3OAALUOHHO~TPYHTOBOPO MACCHBA MOIIe—
PeuHHM ¥ NPOAOABHHM NcPeMeHcHMAM MOASARDPYETCH AUCKDPOTHHMY He-
NUHEHHO~NIOAATIUBHMY BHEMHUMMA CBA3AMM, NPUCOGKMHGHHHMM K mAp -
gupam Kii,

I6,7. 07 aHANOTHUHLHX U3BECTHMX B CTDOUTEABHON MexaHHKe
MSTOZOB NpeziaraeMuif MEeTOZ OTIMYAETCH TeM, Uro ouepraHue K
dopMupyeICH NOCIEROBATONBHO B XOA€ NOBTANHOFO pacYeTa 3azaH-
HOM TuCTeMH.

PacueT NOA3CMHHX HE3KOFOMICDATYPHHX TDYOOMPOBOZOB COC TO~
HT 43 Tpex 27aNosB,

lepBuff aTdn, HA3BAHHHE CeeMOMCHTHHM DAGUETOM,— HAPDHHUDH
Kl 10 #HarpyxeHU] pacnolarav? Ha NPOGKTHHX OTMOTKAX OCH TPYOO-
NpoBOA3, BHYTPEHHUE NDOAOCABHHE CHAN B 3BEHBAX M peaxldy BHeEll-
HUX CBfi3ell ONpeZenfAlT HO NOAHOMY TOMINeDarypHOMYy nepenazy no-
CHIGA OBATERBHO OT Y3lla K Y381y NO PSKYPSGHTHMM 38BUCHMOCTHM, Bh-
paxalmuM YCHOBHA DABHOBECHA YB3N0B, T.E. KAK AJNA CTATHMYSCKH OI-
PeZSNUMOl CXaTO—PACTAHYTOR mADHUDHO-CTEDXHEBON CMCTEMH,

[lepememenus y3n0B K 3Beubed Kl onpexexswT No BelnunHe pe-
aKiull BHEWHMX CBA3LH cOrzacHo MX ZeQOopMALMOHHHM XAapaKTEePMCTHHAM
fip cOONIDZEHMM YCJIOBHA HEDA3PHBHOCTH NPOAOIABHHX, NOHEPEUHHX M
YIIOBHX NEpeMeumecHHUH,
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{la 3TOM 3Taile MCHONB3YHT CBOACTBO UHBAPUAHTHOCTK BHYTDPEH—
HUX CUN M DeaKUuil BHEWHMX CBfAi3edl CTATHYECKM onpezeiuMoi wap -
HUPHO-CTCPKHEBOM CHCTEMH K Z€QOPMALMOHHHM XAPDAKTEPUCTHUKAM BHEll-
HUX CBA3el, UYTO MAKCAXANBHO YNpomaeT yueT (M3UYECKOl ¥ reoMmer—
PMYECKOH HENMHEHHOCTHM 33RaHHOW CHCTEMH: ONpEeAeinOT BHYTPEHHME
CHAH M Pearuuu CBfizeil, NMocAe YEro HAXOZAT NepeMeieHMd Y3JI0B U
3BEHBEB COIIACHO XApaKTePUCTUKAM [OAATIMBOCTM CBA3eil.

- llepBHil 3ran pgaeT nepeoe NpUOCIMEeHUe AJA BEIUUMH TepeMeile-
HAN, BHYTPEHHMX U BHEWHUX CHJ, NPHUUEM 3BEHBA nnuemao-nanpﬂmea—
HOX KU MOAYY3NT BI3AMMHHE NOBOPOTH A&’

16.8. Bropo#t aram BKAOYAET onpaaeneane cnenymmnx [1a pamer-
POB: |

BHYTDEHHNX H3ruCanmux uoueHTOB; KOTOpHE HEOOXO0ZMMO I'Puio-~-
£MTHh K KOHUAM 3BEHBEB, COEAMHEHHHX WapHApPAMM, UTOOH JAMKBHAMPO~
BATH B3aMMHHE NOBODOTH 3BEHBEB, BO3HUKWNME HA [IEPBOM 3TANE;

LONOJIHNTENBPHHNX NONepeyHsX IepeMenesuid 2T KU3rufaniux Mo -
MEHTOB

CYMMAaDHHX TONEPEYHHX NepeMeneHuit Nepporo U BTOPOTO STana
A COOTBETCTBYRMMX MM Peakuyi NomepeudHx cpAsell (BTopoe UPHOLM~
KeHHEe NOlepEeYHHX NepeMemecHu L peanunn)

llepeMemerusi QT U3TUCANUUX MOMEHTOB, uan.npasnno, Ha MopA-
AOK MeHble H&Mﬁﬁﬂbﬂﬂx fepeseticHuil OT MPOZONBHHX CUJ, OlpeZeieH-
HHX Ha TepPBOM srane®. B CBA3K C 2THUM reoMeTpuuecKas U QHauye -
CKAA HEJMHEHHOCTH HA BTODOM 3TaNe NPOABAAETCH CJAA00, €€ MOXHO
HE YYuTHBATH 4 BHNOJIHATH DPACUeT, KAK ANA JNUHENHO ZejopMupye -
MO CHCTEMH TNPHM COOTBETCTEYOMEM NOCTOAHHOM 3HAYCHMM KOIPPULK-
eHTa NOMEPeYHoro CONPOTUBNERMA A, ., .

16.9. Tperkii oTan - TPyOGONPOROA PAcCCMaTPUMBANT C MAABHO
OUEpUeHHOR OCHO, MONYunBUSH CYMMADHHE NepeMelcHUA NepPBOT'O M
BTOpPOrC S3Tanoe, | o |

kia yCJioBMfi pPaBHOBECUA KOHEYHOM yacTu Tpyocnpomojga OT Ha-
YaNBHOI'0 fiOGEPEeYHOr0 CEevecHUs B BepUMHEe K3OTHYTOrO Y4YaCTKA XO
NPOU3EONBHOI'O - TEKYler0 HAXOAAT BHYTPOHHME OCEBHE CHJIN, MNpo-
AOLBHHE NEPEMENEeHnA M PEAKUMM NPOXOCIBHHX BHEWHMA CBA3S: BTOPO-
o npnﬁﬂnﬁeunﬂi '

X 370 nonoxedue umeet 00iETeOPCTHUECK{E OCHOEH, HAKWOONIee
M0JAHO 123DaC0TANHNE TUJAAM.. B.3.BA3COBA | 8 |-



16,10, [lporpamMma cocTarBNicHA NPUMEHUTENBHO K YUaCTKaM C
HAYAJbHHMU MCKDMBJICHUAMNU B BEPTUKAJIBHOE naockocTu. OZHOBpeMeH-
HO PaCoTy M3OIHYTHX M INPAMLX [OCNESAOBATENBHO PACNONOKEHHHX
. YUACTKOB MOXHO MCCIEA0BATH ZAHHHM METOZOM, 33ZaBafch COOTBET-
CTBYOMUMA TPRHUYHHLY YCHOBHAMM,

| [iporpausa COCTOUT i3 HECKOJBKMUX MNOZIPOTPaMM, COOTBETCT -
BYOWLUX 3TAanam pacyeTa, NPUMEHHTEABHO K MUKPOKANBLKYJIATOPAM
ME-56 u MK-54,

~ I6.II. Noanporpauus He CBA3AHN NEPEXOfaMi B ABTOMATHUE-
CKOM pexuMe BuYACAeHuA, Taxyi CBA3H HEe NO3BONAET OCYIECT BATEH
06beM NMAMATH UCMONB3YEMHX MUKDOKAIBKYyAATOpoB. OZHAKO MOZMpoO-
rpPaMMbl MOT'YT OHT® OO0BEIMHEeHH B €ZMHYO INPOTrpaAMMy DM UCHOABIO-
BaHMU Mudiu-2BM THna "“ihckpa' 226.

HOLllPOTPAMA TigPBOTO 3TANA (LE3MOMEHTHN PACqET)

16.12. PacuyeTsasi cxeMa NMOANDOTDAMMH NMEPBOrO 3TANa — 3TO
KUHEMATUYECKAN LeNdb WADHADHO COEAMHEHHHX NDAMOIMHEHHNX DIeMeH—
TOE—3BEHBEB C BHEWHMMM NPOAOIBHHMM M NONEPEUYHHMHU ZHCKPETHHMH
HeluHelHo ToZATAMBLHMY CBA3AMK (puc.I8,a).

BuenHue CBfA34M pPACHONOKEHH BAOJIDL U NEPNEHAKMKYAAPHO K KOH—
1y Kakzoro 3Bewa. Peakuuu cBfiseil 7, M F; HNENT NOPAAKOBHIl
HOMEp LapHUpa, K KOTOPOMY NpUCOoesMHEeHH CBA34., 3BEHO 4 IPOZONDL-
Haf CiKJd B HEM MMENT HOieD NpPeibzymero yana, [1oNoKUTSHBHHMU
CUATANTCA INPOLONDbHHE CUIIN CEATHUA,

3aBMCUMOCTD MEALY PeaKuMAMu CBA3eill ¥ COCTABIAOUMMM Nepe—
MelieHuh B oOmeM BUZE MOLHO BHPA3UTE (OPuYTIaMH

o= HKpi U (1I7)
722/(?;' %_ZZ' ’

rie unosutenu X ,; u Ay, camu ABAAOTCH (YHKUMAMM NepeMemeHuil
# MOT'YT M3MEHSiTBCR BAOAD TpyGonposoia (Npu nepexoie oT y3ia
K y3Jy) KAk NMoxasaHo #a puc.ls3,r. |
¢yHKUMOHATIBHHE MHOKMTCHH Ny, M Ay, HA3BAHH B AaNbHeli-
eM KO3QPRUEMEHTAMM COINDOTHBIECHUA MONEPEYHNM K NPOZOIBHLM Ie-
PEMELCHUAM,
HapHUpH eny A0 HArpyXeHWs pPaclnolloLeHH HA NPOEKTHHX OT=
METKAX OCH TPYOONPOBOZA. '

%
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Puc I8, Pacyeruad cxemd (e3MOMEBHTHOI(O pac-~
qdeTa KMHEeMATHYeCKOR Uenu:

a-KUHEMATHUECKARd Lellh C BHONHMMHM NPOZLAL -

HHMM ¥ NONEpevyHHMHA KUCKPETHHMU CBA3AMKA; O

NIaH C4N; B~MJAH CUA B NPOU3BOIBHOM y3le;

M=ZHaTpaMMy MOAATIUBOCTHE NPOZONBHHX M NO-
NepeyHnx CBAsei

Puc .19, Cxeua pacuyera uwa u3rud.

a-IpOAONELHAH HANPsAXEHHAS KUHEMATMUYeCHan LelNb,
O~IJlaH CMN NpPU OZHOBPEMEHHOM ZEUCTBHM NPO -
AOJABHOIO HANDAKEHMA B M3THCA KUHEMATHUECKOH
lienit; B-NJAaE CUJI TPeThEero 3Tana pacuyera



YrAN KCXOAHO B38MMHOM opUeHTaL UM 3BEHELES X  CusTaNT-
CH NOJOXUTENBHHMHU ADPX "NOBOpPOTE! NOCASAYOHETO 3BEHA OTHOCH -
TENBHO NPEAHAYHEro No uaCoBOH CTpeENKeE.

B peaysprare Hardy#eHuda KU MONHHM 3KBMBAJIEHTHLK Ttepena -
ZOM WADHUPH NOTYYadT AMHEAHHE NMepeMellewus /2, u ¢, nonokuTens-
HHE ~ B HampaBAEHUU oced A§ , TpM ITOM 3BEHBA NOBCPAUUBANTCH
OTHOCUTENBHO MCXOAHOTrQ fonokeHua #3 yron &, . Tomoporu Ha
yron #; CuuTanTCA MONOKMTCABHHMM, €CJL OHW TPOUCXOAAT MO
YacoBO#l CcTpeixe,

llpozonsue culd O; B 3BEHBAX X DEAKUuM CBA3eV onpezxe -
RANT NOCASAOBATEABHO OT ¥3J43 K y3AY NO PEXYPEHTHLM 33RNUCKMOC—
TAM, BHPAXAOKUM YCNCBUR DABHOBECHS Y3/I0B M YCAOBAA HEPa3DPHBHO-
CTH JIMHEKLHHX WM YDJIOBHX I€DEMEeleHMd 3BEHHEB,

yes0Bus paBHOBECMA NPOM3BOABHOrO y3na " ; " (puc.ld,G,B)
NPUBOAAT K 32BACHMOCTAM

A, .-.-_-(55_, - T Eg oy (113)
S,_,~7;

— L-7 Z r (IIj)
3 608 o

BaMeueHe PACCTONHUA MEKXY CMEXHHMM Y3AAMA 2:, onpeze-~
NADT CREAYOMUME (DPAKTOPAMMAS

yBelUyeHHeM NPOAONBHOM Culn pacrakedua (Sp -5, );

NOBOPOTOM 3BEHA HA Yron &; # AOMOMHMTCABHHM YANMHEHHEM
07 Rarpesa amewa AAZ; 3

33 BACUKOCTBY

55 -5, 5
g, = ( 7 =+ 00S@; -7 *Adtz-)é:; : (120)

rae Oz~ cuaa np%nom.ﬂoro pacTaxenys (OTpALATENBHAS) wlH
CkaTf (NMONOKMTEABHAR) TIPH NONHON 3IALSUACHMM;

€, -~ anuua 3Beua;
F ~ naomandk NONEPEUYHOTO CevyeHM# CTEHKH TPYOH;
£ - MO;AyND YNPYToCTA wATepuana CTSHKM TOYOU.
B fopuyny (I117) BXOAMT BmpuxehHMe CYMMAPHOI'O IPOZOALHOTO
nepeMeiieHda, DABHOIO

Zf‘ I

;
7. = 2%
/
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lloBOpOT 3BeHA HA yron &,  NPOMCXOZMT B OCHOBHOM B CBA-
3 C DA3HOCTHO NOMNEPeyHHX NMepeMeilleHUl y3noBux wWapHUpoB (npo -
N0JAbHHE TepenelieHaR uLeQT RTOPOCTeneHHOe BIKAHWME) W C 40CTa -
TOUHOX TOUHOCTBN MOKHO BHPA3UTH GOPMYAON

72, = Ry
A = —f Lt .
[T ,_ (I21)
- B3auMHL4 ITOBOPOT CMEXHHX 3BEHBEB NDPUBOAKUT K 3HAUUTEINBHO-
My (B OTAGNBHHX y3Nax) u3MeHeHud peaxumu (puc.I9,a) no cpasue-

HUD C BHYKCJEHHOA Ko (opnyie (II8) 70 BenMuMHH
PZ. = ( Tz +Sz')'5'”2 {o{j +-(?z.) (5;.‘! S/ 55- .7 (122)

E 9TOM /A3MEHEHKM DPEAMUUM MPOABAAETCH IeOMETPUUYECKAS He-
JRKHEIHOCTD CACTEMH, CBAKCTEIRCTBYOWAR O TOM, UYTO DPAaBHOBECKE
UAHENATHYECKOR Uenn Npu nepemelieHUax, ONPEeAeneHHEY Ha NepPBoM
aTane, TpelyeT NPWIOKSHUA AONONHUTENBHUX Cui, paBdix 7P ;- @ .
OzHakO HEOOXOLMMOCTD b NPUNOKEHAR BTUX Culi OTLAZACT NOCAC
"epapuranuat ZRCHLEE HQ RUODOW BTANS Dacuyera.

16,12, Toanporpamma Xu-T'I ROCHez0BATCABHOTO PEESINH JpaE-
neiiid (440)=(1d2) ¢ nCuOLBO MAKPOMANBEYNATOPOR TUMA wii-5% i
wif=20 ] NPUBEREAA B NDUI0LCHRE ey PEHOLEANYSBWOM,

PICUET MROMMYIOP0 yYACTHA (HANDUweED BOTHYTODC) u! TGh Gl
(AYMELTD € CL'e B0pilAHM (HauOonee HU3KAA TOYKA OCi). LCJIM COOT-
BETCTLYNUEE COCHie He CMEWAaeTcs B LPOZNIBLHOM HANpAENeHMM (uda-
hpakej, yYUCTOK CHuMETPUuHnk unu uMeercs ankep), To f, =0,

JAYQibiyy CAUMAOLYD CiIY CAGAYET LONOAUTDL PABHOM

55 =_Az"3ﬂ'5 CXI.EF_,

TOT,iG
p 55 ﬁgd 74 S SJ/ 050(' |

4S8 BLYKRCIIeHMH BHNOAHAOT noeuenoaarenbﬁo O LOpuyaM
(tig)=(i.'c) NyTew NEHCXOh4a OT y38AA K y3ay.

Logiporpard Hi-liI npeaycuaTpuBReT BBOX C NYIBTA #CYOLHBX
i 1CYCTHRY NApPUkCTLOB, B TOM YUCAE€ YINOB B33 k404 opuedTa -
sk SRCHDBED cx i KOG UMCHTOB CONPOTHEISHUH TONCPevdsuM I
11 PO O LHEM qcpcmc CHURNG AQ& i H%- Ads Meproro 3BeHa {Neproro
[UKAd), & TAK<€ BBCZ 34AYEHUM 3rux napaweTpor NPU NEPeEXoae K

oudies ywiide y3A3W, €Cil OHM KHIWEHANTCH.
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Ecnu KoaQuUMEHTH CONpOTIRIEHNE ABNANTCH (YHKUMAMU Nepe-
MEleHURA, TO CIEAYET NOATOTOBUTH JAHHHE IO ITHUM 3ABUCHMOCTSAM B
BYZle I'PaQMKOB, TaOJHL hld COCTABHTH NOANDOrpaMkH UX BHY«CIAE -
HUAA H2 TOM ¥€ WUIH JONOJHUTEABHOM KAJNBKVIATODS.

AITOPUTM ¥ MOANPOI'PAKMN BTOPOIO STANA (YYET W3TUBA)

16.14. B pesynpraTe nepeMelcunil WAPHUPOB 3BEHDLA IeNu pac—
noraraoTcs noj yraamu €; K MCXOZHOMY (MPOEKTHOMY) NONGKE -
Hil0 B COOTBETCTBSGHHO IIOLYYAKWT B3AUMHHE NMOBODOT HA Yrod

A@z =6’z’ B Qf—}'

Ha BTOpPOM 3Tane HAXOAST BHYTPEHHME U3LMCAOLMUE MOMEHTH,
KOTOPHE HEOOXOZHMMO IDWIOKHTE K KOHUAM 3BEHBEB B Waphupax uenu
TaK, UTQCH YT'JIN B33KUMHOI'Q NIQBOPOTA 3BeHLEB OHIM DA BHLMKM HYID.
ANA pemeHMA 2T0M 3a8ZaA Ul DPEKOMEHAYETCHA NDUMEHATH METOX Cun,

OCHOBHOK CHCTEMOKM BTOPOTO 3TaANa CIYKAT KUHEMATUYECHAS
iensy, NONYyUXBUBH NEPEMeleHUA OT HeuCTBUA NPOAOARHLX CHUI NpH
MONHOM SKBMBAJNEHTHOM Iiepenaze (cM.puc.20,a).

AN LOJOrUX YYACTKOB C OTHOMEHMEM CTpelln nporuba X Xopiac
He OoJee I:10 uoEHO npenelpeur paACNONOXEHRMEM MNMONEPEUYHHX ONOP.,
nox yYrJaoM OZHA K APYyroi, T.e. CBECTHM 38Zauy K PAcCCMOTPEHMD He-
pa3pesHoro NPpAMONMHEHHOTO yHPYI'Or'0 CTEpXHA HA IOZATAMBHX OHO—
pax.

EAuHMYHHE COCTOAHMA JJA NONAOTOr'0 YYaCTKa NPEZCTABACHH HA
puc .20, ExuHuyHHe NepeMemeHMA - KO3(OUUUEHTH NOZATAUBOCTH OI-
penelsnT "nepemHoKeHueM" 3MOP X KHCXOAR U3 PeOMETPUYECKMX COOT-
HOomeHui, MATPUUA NOZATAUBOCTHM nonepewsoro uaruéa (ratn.ll)
MMEET ZMArOHANDLHYD CHMMETDUYHYD CTDYHTYPY.

16,15, llognporpaMun pemesus CHCTEMH NATHWIEHHHX YpaBHEe =
HUH coCTaBIEHH HA OCHOBE Meroza I'aycca, T.e, NHCAEZOBATENBHHM
HCKIDYEHUMEeM HEM3BECTHHX, AMAroHanbdHo-CHMMETPHYHYX MATPULY npel-
BADUTENBHO NPHABOAAT K TpeyronrHoMy Buzy (nmoznporpamma HKi-li2,
NPHIOXSHAE 2, PEKOMEHZYEMOE), [AA 3TOro INepBHE ClaraeMHe CMex—
HHX YDPaPHEHMR NDHUBOAAT K eAMHMLE ¥ NDOBOJAAT MX NOCAEAOBATEIAD -
HOe BHYHATAHHE,

B peaynasrare /I - £ NATHWIECHHOE YpaBHEHUE NPUHUMAEST BUL :

aM/?—Z +5M/7—/ 7 M/‘z 7 A/‘O/; =0
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W noclegdee /77 - e x
£ =

M.t a0, =0

OCpaTHhM XOAOM NMOACTAHOBLKOR HAXOAAT BCE HEeU3BECTHHE MO -
MCHTH 110 3aBUCHMOCTH . |

T - A0, *Mﬂ_ﬁMﬁ-/,

17-2 i

[loanporpaMma HaxXOXZEHUA MOMEHTOB M0 3aBHUC MMOCTH (123)
KU-TI3 npuBeziesa B NDUAOKCHUM 2, PEKOMEHAYEMOM,

%

(I23)

Puc .20, OcHoBras VA Y
CuCTEMa M CAMHUU= ) LSty 95

HHE COCTOAHMA pac- I -
yeTd KuHemaTuuec - M1 \ 5

KOM Uelud #a KIrUo

HQ pa3HHX 3Tanax

UTEePaLOHHOrO pac-—
yeTas

a-fepBUd 3Tafy
O-BTO:/04 3TAN
B-TPeTiiil 3TAI;
P=UeTLEpPTHs: 3ITAl

[lo uarnGanunk 4OMEHTAM B Y3J1aX ONPEAEAANT NEepeMeilleHks ya-
0B OT W3IMO2, KOTOPHE CBA3ahH C MOMEHTAMM 33BLCHUMOCTED ( CM,
anmopy B Ku-li4)

Lo M "Mi-/ ~ My
! 432 / (I24)
zasa

llognporpauma K3-il4 npummezesa B npuwioxeHun 2, PEeHOMEHAYe-

MOM .
16,16, Kpaesne yCclOBAA pelieHUA CUCTEMH NATUUWIEHHHX ypap-

HEHMI MOMEHTOB CBOAATCA K 3aZjaHMX YIJOBHX NepeMemeHui HA KOH=-
1aX YYacTKa.
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Tadmuua II
METDUIA NOZATIAMBOCTH TIONEPEYHOT 0 MU3Trnoa

- V¥ ;ﬁU%Q' U MOMEH 77O

4 J4my.

5

v T4

S S —

e i

B ydacThOcTM, nonepevnan cuna A, HA KOHUe yyacrka B OC-
HOBHUA CHCTEMe, T.&, B KAHEMATMUECKOM HenM,Cc037aeT yrojl HariIo-
HA IIepBOTr0 3BEHA2 -

g =

T Kzt
YTG CJAYAWUT OZHMM M3 KpaeBHX YCAOBUMU.

Anfi CIyuaes pacuera, KOTZA KOIPHUUKCHTH CONPOTMBIEHHA A,
MOTYT CUATATECH OAKHAKOBHMU JJA PARA y3J0B,UCXOAHAA MATpULA
NOAGTAMBOCTY YNPOUL@EETCH YMHOXEHMEM KAXZAO0N CTPOKM M COOTBETCT-
BYOILErO TPY30BOI0 uiaera ua KL 2 . Torza NeDBHII ¥ NATHI 3Je-
MEHTH CTPOLM OyAYT DPaBHH €AuHULE, . |

loxnporpaxun Hii-il2 n Ki=[l3 cocTarieBu NPUMEeHUTENBHO K uC-
XG40 MATPUEE ¢ e iMHUYHULE RPQ GHUMKM WieHAMY,

!
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MOANPOI'PAMMA TPETBHETO 9TAIIA (ZEHACTBAE NPOAONBHHX CHX ¥ MBTHEA)

16,17, 3agaya TPeTHErO 3TANA - HAATH Bropoe NPHGNKXEHHS
IAA NPOAOABPHHX CHA M NDOAOARHHX HepeMeElleHHR C YueTOoM ILIABHOI'O
OYepUCHHA OCH M COOTBETCTBYOMMX peaRnuit BHemuEx C3fA3efl (cM,
puc.20,6 ¥ B), ONPEAENEHHHX HA BTOPOM 3Tane, TpeTuft aram co -
CTOHT H3 CHeAVOMMX Ouepanuit:
I) BBozAT OOHYO CHCTEMNY KOOPZAMHAT C I'OPM3OHTANRHOR L
u BepTHKANBHOR 0CHD ¢
2) COCTABIANT YCJOBME DAaBHOBECHMSA KOHEUHOH WaCTH TPyGonpo-
BOZila OT HAYAABRHOI'0 NONEPEYHOr'0 CeveHud B BEPHMHE H3OIRYTOIO
Y94CTKA A0 MPOUSBOABHOI'0 CEYeHHs ¢ Texymell xoopaumarolt L ;
3) N0 BCHOMOTATENBHHM NOZANDOrpaMMAM- OHPEZENHITS
CYMMapHHE IONGPEYHHE IepeMelleHus Nepsoro 4 BTOPOro arta -
no» /25, = 2 # 72 yaz .
peaKUHE NONEepPeyHHx CBH3eH ﬂj , MCXOzA U8 /Zz.n X Hen}-
HelHHX XADAKTEPHCTUK (CM.pHC.I9D: }F
yIAH HAKGOHA 3BEHBEB B o0WuX ocax £4 T.e. ; X,
yray HARIOHA KACHTOABHOA ¥ ynpyro# JuHMM B €€ HCXOZHOM
NONOKCHKYK {0, = 0,5( 2L, + ro(,? )1, eCiM OHY He BazaHH
B Apyro#t dopue; 4 ’
YyI'AH [HOBOPOTR 3BEHBEB 0T CYMMAPHHX NONEPEUYHHX NEpeMemeHMR
mApHUPOR 9;" =(/2s - . ) H UX CpejiHee 3HAUGHEE -
* O 2L, *
Bip= 05x (8, ,+ 8), X
JTAN HAKNOHA KACATENBHOR Kk ympyrod ock — ¥ = ¥ +6; ,
nonepevsHe CUAN OT H3Irusda 85- = 0,5( Mz- +7-Mf )?:_"z/(wz £,
16,18, YcaoBus paBHOBECHA KOHEYHOMX 4aCTH TPYyOOUpPOBOZ3 B
BUZEe CYMMH NPOEGKUME BHONHUX M BHYTPEHHHX CUl HA OCMHEe KOOPAN~
HATHHE OCH ny A8DT BOBMOXHOCTH HAHTH NpOJOABHHE CHIH B NpO-~
LONBHHE NepeMemeHud BTOPOro NPRCGAMKEHMA,
[lo cyume npoexuafl Ha I'OpU3OHTANEHYN 0CH HOAYYADT

S¥ o ETacosfy + S5 (125)

€os ¢y
B (opuyny He BKIADYEHH NDPOCKUMM CHIA COMNDPOTHUBJIEHHA HONEpey-
HHM IIepeMelleHHsM, KAK NpedslpexmuMo MalhHe,

X BcnoMoraTenbHHe NMOANPOrpaNMMH He NpPUBEAEHH B HACTORHAX
PexomeHzaqUaX .
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CyMuM8 NpPOeKUKM# HA BEPTHKANBHYD 0CH ZaeT BO3MOXHOCTL BH -
BECTH 3aBMCMMOCTD

-] L
¥ % X _ * X .
P cos¢; =5zéygﬂz--$ﬂﬂ 5'05ge?+;27;33/2%" (126)
= @gggéﬂ;- ’
e M3McHEeHMEe PACCTOAHUA MEXZY Y3NAMH COCTABARET:
4
‘55-*,=B;_': (& “J;r)*- f(/-’é'é?Jt%); (127)

d CHJa CONnpoTuBiIICHMA IIDOZOJBHOMY IleDEMEellcHM B NpefeliaX 3BE~

Ha:
7;*/ B Z}*’,/( (128)

20

liognporpamda Kl~[l5 BHUMCHeHUR MO PEKYYEHTHHM 3aBUCKMOC -
rAM (125)-(128) npusezeHa B NPUNOKECHUM 2, PEHOMEHAYOMOM,

Tperul#t o7Tan BHYMUCAEHHE MOXET COCTOATE: U3 HECKONABKMX LMAK-
J0B. flepBuft HuMKN BHuuCAcHME MOXET OHTH BAKIVYKTEINBHHM, ESCHAU
P“tno dopuyne (I26) orauvaeTcs OT P** ua ZONYCTUMO MAJAYW
BeJIAYMRY .

lipy HeoOXOZMMOCTYH ITANH pacyeTa JIOBTOPANT BO ETOPOM, TPeThH-
eM ¥ T.X. LUKASX 20 3aJaHHO# TOYHOCTH COBIAZEHHMA PE3YABTATOR
NOCNEeAOBATONBHEX BHYMUCIHIOHUN .,

LPAHUMIN TIOCTAHOBKA KPAEBHX YCJOBUR

16.19, Onpenenenue nepeMemexsuit noxgsemMuoro Tpyoonposoza
METOZOM KuHeMaTMyeCkol Lenu, KaK ¥ ADYTEMH MeTOzaMu, Tpelyer
BHIIONHEHUA KPAEBHX YCNOBKA HA TPaHMlAX PACCMATPUBRAEMOT0 yda-
CTKa (nanpumep, XAK pacyeTa uM3rMGa GANOK METOZOM HAYAJNBHHX
napaMeTrpoB).

Uneludura NOCTAHOBKM KPaEeBHX YCJAOBHM. B AHAJNOTMYHHX 38Z4-
yaX 3aKM0yaeTCs B TOM, UYTO XOTH OH OZHO M3 I'DAHUUYHHX CeyeHuit
JOJAKHO HAXOAMTECA B 30HE MHTeHCUBHOM pgedopmaiMu. Kpaesue yciao-
Bifi AOJKHH OHTH AOCTATOWHO "XeCTKUMU"™, MHAUE 33ZAYa CTAHOBUTCH
HeonpegeleudHOl .

B cayvae NpHMEHEHKA MOMEHTHHX (QOKYCHHX OTHOHEHHE K pacue-
TY MHOI'ONIpPOJIeTHHX OAJIOK MDY yYeTe YCAOBUN 3aKpenJICHKA OAHOIO
43 KOHLOB ("nepne” uny "npaBHe” QOKYCHHE OTHOLCHHMA) HEOOXOZAMMO
VUMTHBATE ONOPHHE MOMEHTH 3arpYKEHHOI'D NMPoJera.
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16.20, llpy pacuete NOA3EMHHX TPYOONDOBOAOB YACTO HeOoGXO~
EAMO 3HATH nNONepeuHHe U NPOZONEBHNE IepeMeleHUus BEeDHUHH K30 -
HYTOrO YYacTKa.

B onpezeneHuy INONEpPEUYHOTO NepeMelieHMA BEepuMHN NOMOTACT
CBOMCTBO ee saeMenTapHoit vacTh (puc.2I,a), KOTODPYO MOXHO CuYn—
T4Th HAXOZANEHUCA B COCTOSHMM UACTOr'O H3ruda MoMenroM Mz H
0CSBOTO CHaTHA Cuioh Og . BCIU pagMyc KPHUBMIHM sleMenra O,
TO OH OyZeT HAXOAUATHCA B COCTOHHUYM DRABHOBECHUA HEIABUCHUMO OT
BEJMUKHN MOMEHTA M&; , JIPi CONPOTHBICHKK IONSPEYHOMY IepeMe-
U eH 0 '5‘5

L

gé’ - P (129)
Benuuuua ¢ 4 OAHOBHAUHO ONpejelAeT MONEPEYHOE NepeMele—

HME CODPJIACHO HelIuHelnOM XApaKTepUCTUKE NHOZATIAKBOCTHM UIOAALM-
OHHO~TPYHTOBOI'O MAacCCHBa,

Puc.21. Pacuyerune CxeMu no-
CTAHQBRU KpPaeBHX YCJOBMAM S; St
NMp# PacnpezeseHHod PEAKIMH § -~ ~

¥ NP4 AuCKDPeTHOR CBA3H Lo

F; =g7£’ 107"'(5'5 tzdf

B zaaHHON MeTOZMKe 3TO CBOACTBO MUCHOJABR30BAHO ANA BEDUMHM
KMHEMATHYSCKON Lend Nnpu ZUCKPSTHOM IPUACKSHUM CHI CONDPOTUBIE-
HUA K Y3JIOBHM WApPHUpPaM,

ANA TPAHKYHOIO CEYEHMUH, YAIJNEHHOTO OT BEPHKHH,MOPYT NpU~
HUMATBhCA 3aKpeNJeHMd B BhAe NOABUXHLX MAKM HENOABUXHHX 3a7el0K
BIM WARPHKPOB B 32BUCHMOCTHM OT KOHKPETHHX KOHCTPYKTHBHHX peme-
HUX TPyOONnpoBoxa.

lIpy pacyeTe ZBYX CMECEHHX YUaCTKORB LenecoolpasH0 IpegBapu-
TSHABHO BBECTU BEPTHKAJNBHO MOABMEHYD 33feNAKY X BHMOAHKTEL pac -
YeT YYACTKOB HEB3aBMCMMO OfZiUH OT APyroro. Baaumopeiictsue ywacT-
KOB YCTAHABIMBALT NyTeM “yRajdeNEA" 3aZelNKK ¥ DEUEHMR COoOTBET-

CTBYOMKX ypaBHeHMl HEePA3PHBHOCTH NepPeMmemeduil KOHUOB CMEeXHHX
y4YaCTKOB.
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[IpaMep pacueTHOr'0 ofpeacleHYA NepeMemeHull, BHYTPEHHUX
CHA ¥ Peaxiiiy K3oRALAOHHO-T'PYHTOBOTO MACCHBA M3OI'HYTOI'0O yua-
CTKA TPYOONPOBOZA NPHBEZEH B NMDUIOKGHHM 5, DEKOMEHAYEMOM,



IPHIOKEHKA






lipunoxenue I
PexoueHayemoe

PE3YALTATH YUCHAEHHOTO PACYETA NAFAMKTPOB
TPAHCIIOPTUPOBKY ONI' ¥ CIIT

fa puc.l-4 NpuBeieHR pe3yArTaTH pacuera Temneparyp ONI u
GIII' wa ywacTke Tpyodonporoaa zauaMeTpoM 1420 MM, NpoTAXEHHOCTHD
I00 KM no pas/MiyHHM yPaBHEHMAM, 4 TaKKe NPeACTABIGHA 3ABUCK -
MOCTH NPOM3BOAMTENBHOCTH Tpyoonpobozod OII' u CII' 3 xouue yva-
CTKA 0T KOHEUHOr'o ZamleHus,

A

Puc,Il, Ilpofuns Temmeparyp 210

(T) OII' na yuacTke TBBGO_

TTPOBOZS ZAMAMETPOM 1420 um 78

ngo'rﬂxenuocww (L hl?l

100 KM TIDH PH=9,806 kia 5

Py=6,763 illa, EFZIO K; 206
K=0'43 BT/M IK:

I-pacye? no ypasHeHun Pep- 0%
auxa-Kpoura B(rg}{) ] =

= 8,6 MIDA.M3/T; Z2-pacuer /7
no Egaaﬂeauw CrapauHra-xXa-

wa (LA)Q = 81,1 wapz.ud/r

_r__ﬂ T _.__ o — g

20 47 bl 50 10 L km

K|
155}

3{},

f§2 1 %{/
2
'__*__‘_'_,__,_—":-—'

151 P
VR 0 W W 7 o

Puc.2. Hpojuns remneparyp CHI' (T) Ha yvacrke rggdanpo—
BOZ& AuaMeTpOM 1420 mm, ngo:fuenaocrm (L ) I00 xu
npy Py = 5,393 Mla; P, = 2,942 Mlla; Ty = IS0 K; K =

= O,EB Br/M< X

I-pacyer no yparneHmo Peanamxa-KBoWra & =101,2 mapaA.M3/r;
Z=-pacyeT Ii0 Ypa BHEHMO Crapnnufa-XaHa =%4,6 MADZR . N3/
3-pacyeT Mo AaHHHM padorH [2]Q = 102,5 mapx.u3/r

87



Pac.4. 3aBHCHMOCTD DDON3BOAR~
TelbROCTH TDydonpoBoza CIT

( ) ¥ remnepatypu CHI' B
KoHie yqacraa OT KOHEYHOI'O
éanneunﬂ Pr.= 2,942 Mla;

= 5393 'y
1™ 20270,43 Be/iZ 1540 1 k;

Puc.3. 3aBMCHMOCTH NPO~

N3BOZMTEABHOCTH TPYOO ~
nposoza O ( & ‘i
vemneparypu CNT (T) »
KOHL® yYaCTEa 0T KOHEY~
HOI'O. aaauna Py =
= 3 4% Mhai 7, ¥ = 210k
= a = »
= 0,43 ﬁf/uz i




[Ipunoxeuue 2

Peromenzyeuoe

NPOTPAMMN 3TANOB PACYETA HU3KOTEMIIEPATYPHAEX
TPYBONPOBOJOB METOAOM "HKWUHEMATWYECKAH IEIB"

| flepsei  srmon. Beamomenmmrneni pacyem K u._ 17

| Tomame ucxog- Asr YBCKUL PEKIM
HOU U ITIEKYLLBU sraMarry P
LHEDOOMALUL }(aw/fiz{ Mﬁﬂdarﬁﬂtllﬂwﬂgﬁ

AQreoy
[ﬁwﬁef KOMAHAAMbI -

UTINxg |00]MxS | ]
A TXﬂ 0 §Nxa |01 Nx6 27} = |90 } Buwucserue B;,

dz‘_*h Xﬂ } i ”Xg _h_02 - 28|. ”X2 57 BMEETU_KGMQHB_#

o; [ xnl 2 12X 03] Nx2 129] X |58 | ngdnpozpamme

+ } - 04| = 30 Nx9 ifrg 26-34  Boinoa ~
55'_4: Xr’j J 1 (1% 051 Nxa ;31 + 60 HABTCA L nyAbTh

Ej-; er 4 i F‘tLEG <+~ _L‘32 C/” b1 CO2AQCHD maomy-
o Xnﬂ 2 B 07| Foresin 33 Ix91%; | faav*). B noese-
c L AL 1 C/n {08 &/n |34 |lereagpectoana | doBareattarTy -
[@'+7LX”+5 xosiR| |Xmde;| | Mx3 [62] mxs  ma

Q. | x8 |109(nx0 35| XN14 {63] h,
el X”{ / | Nixd [ 10]nMx3 156 X7 164 ng 4

I

= =—

|

-

| 1 + (97 XN8 |B5) x =+
L.l xn| § 1 x [12]Fsin [38]C/n [B6)] — /-7 |

go ?ﬁﬁea?e,f;;bwe = [13|Mx7 |39 xa_[X03|8)

4 nxg (140§ Cbagra M KPQMHOCTY
MOH ‘
ynpadaerug ST ¢ I

n [42[Boc/n] T +
43] ¥Ns HT hop |

44| BN08 +

451 XN7 1St

461 BNI
1 X6
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HPOAONKCHKE NDUROKeHKA 2
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OxKoHuakue NPUIOREHUR 2

TpET Uy aman. KOHmpDﬂthiG [ KLL - N5 1
3 |
[lomaTb ucxodHog . ra —1
U TEKIJUJ,EG AEmDMﬂmUHECEuu PEXUM Bbl‘JUCAEHuu
UHCROp MO LU
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Ipuaoxeune 3
Peromenzyeuoe

IPUMEP PACYETHOI'O OIPE[EAEHUA NEPEMEMEHMA, BHYTPEHHHX
Cul W PEAKUMM K30JA1R0HHO-TPYHTOROI'0 MACCMBA U3OTHYTOI'O
YYACTKA TPYBOIPOBOJA

I. HeoOxozuMo paccuuTaTh CHMMETDMUEHE Nox3eMHL nepexo
yepes oBpar,

2. lIpoeKTHHA NMPOoduNEP CUMMETPHYHOR NMOJOBMHH YYACTKA Npu-
BEAEH HA DUC.L.

(0cy TpyOONpOEOZA B NPOSKTHOM HEHATrPYXEHHOM NOJOKECHMUH
(mocye CTPOMTENBCTBA) 3ajaHa yraaME o ; B3aUMHOU opueHTALUM
X0pz, AnuHow £ = 500 cM. Bel#uMHM YLUOB o, BHECEHH B GTDO-
Ky DnaMATi MCXOAHHX ZAHHHX C agpecom XIO,

CranpHas TPyOa uMeeT HAapyEHHHE zuamerp 1420 MM: MOMeHT
HHEpLAM TONEPEYHOTO CEYCHUA J = 1,83 x IO6 cu&, naowaxs no-
lIepeyHoro ceueHunsd 729 cuza

5. ConpoTuBneHNEe MIOAANMOHHO-DPYHTOBOT'O MACCHBA NPOZONH—
HHM TNepeMeleHUAM K3MGHAETCH IO CXeMe BUAA ZMArpaMmu IlpaparTid
(cm.puc.I®), Pacnpezenednoe N0 NOBEPXHOCTH TPYOH CONDOTHBIE -
HiHEe B 30HE JAuMHeidHoB oCpaTEMOB ZedopMalLuy 3aZakH0 KOADOULMEHTOM
Cx, = 0,3 krc/cu’, uTo COOTBETCTByET CONPOTHBIEHMO AUCKDET -
HOMl CcBASU A¢ = 66916 KIC/CM.

4, CONpoTHBIEHKE MIOARLHOHHO-IPPYHTOBOI'O MACCMBA nollepey-
HHM NepeMeneHunld 334aH0 TpagmxoM (puc.2). PacueTHHEe fUCKpET -
HHE nolepevyHHEe CBf3M XAapAKTERMBYOTCA ClenyOLUMKH XapaxTepicTu-
KMy AN NepeMciiedun BBEpX:

B 30He 0O0paTuNoit gepopmanu¥ xKoaphuuueHT CONDOTHBICHUA
K, = 2500 xrc/cu;

B 30H® HcOOpaTuMON ZieQopmanmm (3anpegedibHofl) ,Kﬂr =
_ 2500

5

cHla npeAeAnHOro conporusienus - F,, = 10000 krc;

npexeisioe nolepeudoe NepeMeleH ue h”p= 4 CM;

CiJla 3anpeneIbHOI'O0 CONPOTMBACHHKA ONpeZAenfieTCA no 3aBu-
CHMOCTH 7

;230'=’/7 +(1, ~ 7

= 500 Krc/cm,
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Puc.2, Lonebeyvuye NepeLelcHns u nmawunﬁfrathu-Ha”nanepeqnae nepeMelle R ;

a-NONZPEYRHE Nepemenennn; C-pSaruyi NONEPeusHX CBA3eH; B-Xap
 LedOoPLALMOHHO~C UIIORHX CHOUCTB IpyHTA
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llonepeydoe nepeucmedne B 3anpefeabnoit 00iZacTH COOTBETCT-

BEHHO DaBHO 7 -4 . /‘7‘; - Pﬂpd
2 37 1P ‘ﬁ}dﬂ

5. [IpuHuMacM, 4T0 NnepeMefesde BHES CONPOBOXAAETCH YBelKB—
YeHHEeM CONDPOTURAECHUA N0 JMHEHRHOMY 3aKOHY BO BCEM BO3MOXHOM ZH-
anas3oHe UM3MeHEeHHUA NepeMemend? NpK Ajfwm& 5000 krc/cu,

Harpyskoit cayxuT 5SKBMBAlCHTHHHE TemnepaTypPHuil nepenag ox-
JaxAeHEA TPYyOOnpoBOZA OTHOCUTEHABHO TeMIepaTyPH CTPOUTEABCTBA
Ha A7 = -119,75°C.

CooreercTBEHe Sy =-LFAIX -2199981,7 xrc.

6. HcxXozHue AaHNHEe 3AHECEHH B TAOXKUH NAMATE COOTBETCTBY-
DEKX NORANPpOrpauMM, IAc NMOMOKEHH TAKKE Pe3YyALTATH BHYMCACSHUR
NpEeANAYLMX DOANPOTrPaANM, KOTOPHE CHYRAT HCXOZHHMM NAapaMeTpaMy
AJIA NOCNeZyLMUX NOANPOTPAMM,

7. llonepeyHte nNepeMelleHNA KMHEMATHUYECKOR leny JaHH HA
rpafuxe pNC.2:;"pacyeTHHE"TOYKK OTMEYCHH KPYKKAMM.

_**CynnapuuemggpenemeuuﬁKu OT NPOFONBHNX CUN M OT HK3rKGa
7Zz =]Z}_-£ +7Z,; ¥300paxeHH I'pafuvyecKE Ha pUC.2,a (OTMEUEHH
3HAKOM "xx"), DT0T rpafux uMeeT NIaBHOE odYepTaHue, OH KAK OH

ocpenHAeT nepememieHus Kl oT HPOAOABHHX CUI.

ConocTaBilcHUEe CUI NONEepeyHoOro CONpPOTHBIEHUA NO HTOr'Yy Hep=
BOI'O U BTOPOTO 9Tana P CMNAMM CONPOTHBAEGHMS TPETLEr0 HTA~-

656 2% ¥ 2%
na # BHNIO/IHEHO HA DHC,.2,0. Ecau orxnonesus /2 or 7
MOXHO CUMTATH ZONYCTHMHMM, TO TperMi 9TaN fABAAETCH 3aAKJIOYATEND~
HHM B NepBOM L MKAE DPACYeTOB,

Pasuuua mexzy -~ * u P XX MOXeT CHTDH YMeHblleHa nocaepgy-
DUMMA LMKJISMHM UTepauud, AAR KAxAOro 4s xoropux # Yxx OyZYyT
CAYRMTH HCXOAHLME NapaMeTpaM¥ AAA BTOPOro aTana.
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