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JIK 622,691 173,001.2

HacToamu#t ZOKyMeHT ycTaHABIMBAET NPUHLMAMKAIN B~
HHE pacyeTHHe COOTHOWEHUs NPU NPOECKTMUPOBAHUM TPY -
GONpPOBOZOB, TPAHCMOPTHPYOUMX OXJIAKAEHHHA a3,

Pexouenzanuyu NPefHA3HAYEHH ZJf NPOEKTHPOBAHUA
IMHERHON YacTH ONNTHO-TIPOMHUNEHHHX TDPYGONPOBOAOB
AZIA TPaHCMOPTA NPUPOZHOTO rasa B OXNAXAEHHOM COCTO-
AHUH,

PexoueHgauuu paspadorauu BliiiCTom, naGopaTopu-
eil uccuezoBaHuA axcnnyaraguoauux Harpy30K u BO3jEii-
CTBHIA_HA TPyOONDPOBOAM éﬁ HT): KaupumaTaMy TExH,Ha-
XK A l.ABOUpHCOM, I',M.4uyro, uHgesepamu O.E.lanyHoi,

K.Mannmesoid, M.A.Canyuxoir, B.Il.Xauxuuum,

(:) Bceco03Hul 43 yyHO~-KCCEZ 0BATEABC KUl uac:mﬁgw 110 cwgou—
TeABLCTBY MarucTpajbHHX TpyOompoBozoB (BHMWCT), 198



MZHHCTEpCTBO CTPOM-; PEROMEHIALAN N0 NPOeK-; P 585-85
TEALCTBA NpEeRNpUA- ; TMPOBAHWK Ta30MPOBONOE,
THik HepTAHOR K ra- {TPAHCHOPTHPYWUMX OX- (PaspadoTaHn
3080t NPOMHIVIEHHOC~JIAXNEHHHA I'as 1 BIiepBHE

g ! !

1. OBIE NOIOZEUUA

I.1. PexoMenganuy no NPOEKTMPORAHMO IA30NPOBOZOB, TPaHC-
NOPTUPYOHUX OXMAXZEeHHN! ras, NpezHAa3HAUEHH ANA NPOEKTUPOBAHUSA
nnHeilHO! YaCTH SKCNEPUMEHTANBHHX TPYyOONPOBOZOB ZAA TpaHCHOpTA
NPKPOAHOr0 rasd B OXJNAKACHHOM ¥ CEMUKEHHOM COCTORHHMM (COKpames—
Ho ~ TpyConposogop ONI' y CII' mau HE3KOTEMNEpaTYPHHX TpyGONpO~
Bogo® ~ HIT),

1.2, Npoerrupopanue HIT cnepyer BHNORHATE, BRINYAA OMNpe-
AeneHUe OGHECTPOUTONBHHX HATDY30K M BO3AEHCTBMil, MO FiaBaM
CHull 2,05.06-85.

I.3. B Pexomenzanuax PacCMOTPEHH CHELUaABHNE TEXHOAOTHYE-
CKHe HATDy3KM, BOSMMKALUME NPH 3anycKe M Skcmnyarauuu HIT, a
TAKKEe NPEPOAHO~KAUMATHYECKHAE BO3ZAEHCTBUA, KOTOPHE COTIACHO
CHull I-6-76 OTHOCATCA K "NpoumM" M He BXOAAT B rAaBH OGHECTPO~
ureastux CHullos.

B HacToamUx PexomeHzalMAX DAacCMOTPEH DEXHM CTaLuOHApPHOI
skcnnyaranuu HIT, a Tamte HexoTopwe BONPOCH DexuMa NycKa, HME-
HYEMOI'0 DPEKHMMON 38XONAKMBAHUA. B pansHedmeM OYAYT PACCMOTPEHH
HAPPY3KX ¥ BOBAEHCTBUA B NEPUOAH 3BAPHAHHX M NAGHOBHX OCTAHO~
BOK H NyCKOB,

K BO3ZeHCTBMAM OTHECEHH CUJH M NEPEMeleHKA HA FOBEPXHOC—
TAX KOHTaXTa TPYyGOMPOBOAOB C TPYHTOBHM MACCHBOM, a4 TaKke Ha
NOBEPXHOCTAX M B CEUGHMAX OTACNBHHX y3JO0B M KOHCTPyHUMiA TDyGo~
NPOBOAA.

I.4. JlauHue PeroMeHzalud COCTABNEHH NMPHMEHUTENBHO K KOH-
CTPYKUuM TPYyOONPOBOZA, COCTOANWEro M3 CTaAbHON TPYOH (B OCHOB-
HoOM zuaMeTpoM 1220 uink 1420 MM), CHOA TENNOBOR W3OMALMM HA
HAPYKHOU NMOBEPXHOCTH TPYOH (B AajibHellmeM HA3BAKHOTO TENIOU30~

Buecenn OIMH i YTBepKi.eHH BHUUCTOM iCDOK BBENCHHA B
BgﬁMCTa %25 cggwﬂopa 1985 r. %neKCTsne
- ‘T wosg 1986 r.




NAUMOHRHM CHOEM), TUAPOM3ONALHOHHOrO MOKPHTHS HA HAPYXHOK No~
BEDXHOCTH TENNON30AALUKOHHOTO CIOA M HADYXHOTO XelXe30GeTOHHOr'o
3AUTHOrO NOKPHTUA (U3 KOJNBEBHX 3JIEMEHTOB UJIM CETMEHTOB) KIU
0e3 3amUTHOTO KOKYXa.

Tennoruzpou3oNALMOHHNE 3aUUTHHE CHO0M ¥ NMOKPHTUAA B COBO~
KYOHOCTH C OKPYXabuuM TPYHTOM NOABEMHHX TPYCONpPOBOAOB B ZalNE~
Helimem Has3BaHH HIONALMOHHO-IDYHTOBHM MACCHBOM.

2, KIACCHeMKAUMA HUSKOTEMIEPATYPHNX TPYBONPOBOZOB
N0 TEXHOJOT'MYECKMM LAPAMETPAM

2,I. du3KoTeMnepaTypHHE TPYGONPOBOAH NPUMBHANTCH ARA Ma~-
TUCTPANBHOR TPAHCMOPTUPOBKM NPUPOAHOTO Td3a B OXJAMRACHHOM HIY
CEIXEHHOM COCTOAHMM OT MECTOPOKACHMN MNM XPanunum K NoTpeluTe-
1AM, B KOMNZIEKC HM3KOTEMNepaTyPHHX TPYyGOMPOEOAOB BXOAAT:E

YCTAHOBKYM NePBOHAUANBHOrO OXJAXAeHMA (CAMkeHyd), pacrona-
TAENHE HA TONOBHHX COOpyXeHMAX (TONOBHHE 3aBOAN OXJNAKZACHUA WIR
CRUKEHUSR )

KOMITPECCOpPHHE (HACOCHHE) CTaHIUMK;

NpOMEsYT OUHKE CTaHLUK OXIAKLCHUA;

HENOCPEACTBEHHO TPYOONPOBOK, NpK HEOOXOZMMOCTU C TENNO -
BO# usonfiilmed (B 3aBUCHMOCTY OT YPOBHA OXJAXAEHUA) C JMHEHHOI
U 33anOPHON apmATypOil;

JCTAHOBEW DeTasuuKauayM ZJA NOZAauu Tasa NOTpeCuTernsiu,

B wacronuux PexoreHmauuax pacCUOTPeHH TONBKO MATUCT pANb~
HHe IasonpoBOAH GONbUMX AualeTpoB (1020, 1220 u 1420 um), Zas
KOTOPHX TPAaHCNOPT OXNAXLEHHOro rasa axonomudecks onpasaau [ I].

2.2, du3xoTeuneparypude rasonposoxd (dTT) TpaucHopTUPYOT
NPUPOAHLI: T'a3 Npi TEMNeDATYPAX SKCLJIYATALidd, PABHHEX WINA HUKE
TeMllepaTypy Oxpyxadieil cpeAH. lipeanosaraercs, YTo TaKo# TeM -
NepaTypHEil pexss NOLASPKMBAGTCA HPYTIOTORNYHO, HE3ABMCHMO OF
ceeoga, yTo TpelyeT MPUMEHEUUA CNELUANBHHX CLEACTB OXNAKACHUR
rasa’,

X B omaMuie OT CMCTEM OXANAMEMHUA CORPELEHHWX TA30MPOBOAOB,
TH€ OXJA44CHIE IA3d HA KOMIPOCCODHHX CTAHLMAIX OCYLECTENASTCA
t annapaTax Bo3AywHoro oxnaxjedns (AEG) 3u cyeT GCTECTBEHHOTO
01053, TcunepaTypa rasa nocie ABQ He Mo.eT CHTDH HUxe Teunepa-—
TYPH OLPYX3WWEro BO3LYXa; OOWuHO T =TB+ (10-15), rae T ~remne-
parypa rasa nocie ABO; TB-TeunepaT_pa OKPYXanLCT0 nosn§xa.
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OxnaxjieHde T'a3a NPEAYCMOTPEHO HA KOMIIPECCODHHX CTAHLHAX
(npu TPAHCHOPTE OXJAKZEHHOI'O r'a3a) MJAM HACOCHHX CTAHLUUAX (NPK
TPAHCNOPTE CAMKEHHOI'O I'a3a). CTaHUUM OXJNAKACHUA MOryT OHTH
pacnonoxeds Ha xaguoii KC (uny {dC), uepea uecronmsxo KC (umu HC)
4N MO 0GOMM BApMAHTANM,

2.3, PagnuyanTCA TPH OCHOBHHX ypoBHA (pexuma) TeMIepaTyp
oxXNaxzeHud TPaHCTODTMPYELOT'o rasa,

1 ypoBeHE - oxnasAecHMe I'a3a Z0 TemneparTyp, OIM3KHX K TeM-
nepaTypai: I'DyHTa NpM NOA3€MHOlN Nponagke Tpydonpoeoga (oT 278
Z0 283 K Ha yuacTKaX C BOZOHACHNEHHHMK TPyHTaMK 4 0T 271 zo
269 K Ha yyacTKax C BEYHOMED3JAHMK IDyHTaMM), STOT DexkuM He
TpedyeT TenjaoBOM M3O0NALMK TPYVOHNDOBOAS.

Il_ypoBeup - oxJaxAeHue A0 TeMneparTyp, CAM3KMX K KpUTUYE-
croit TeunmepaType npupozdoro rasa (or 2I3 zo 208 K). B arom
clyyae Ha TPyOONMPOBOZ NPEAyCMOTPEHO HAHeCeHMe TeloBOi -UsonA-
UK,

Il_ypoBeub - MepBOHAYANBHOE OXNAKZEHHE AO TEMNEPATYD HUKe
KpATHUECKOl, NePeBO ra3& B CKUKEHHOE COCTORHUE U NOAKEpKaHME
9TOro TEMIepaTypHOro pexuMa Ha BCefl Tpacce (oxnakaeHue or 163
zo IS31)., B sToM ciayyae TAKKE HEOOXOAMMO IPMMEHATDH TENNOU30JA-
L{#OHHNE TDPYOH.

Ana gByx NepBHX DEXMMOB MAKCUMAABHOE padovee ZaBleHue B
rasonposoge cocrasafer or 7,5 zo 10,0 Mla, zas Tpersero -

5,5 lilla, Bce zpyrue npezjaraeMhe ypOBHM OXJAAXACHMA TPAHCIODTU-~
pyemoro rasa (oxnaxzeuue oT 240 xo 260 K » T.4.) ABIADTCA Npo-
MEXYTOUHNME MEXZY YKA28HHHMH.

2.4, Oxrampeuse A0 TeMNnepaTyp, CIMSKUX K TEMlepaType
rpyara (OTT), noaponser yMEHBUATD OCEBHE CKUMANNME YCHIUA B
TPYSONPOBOAS ¥ CHU3UTH CTENEHb €ro HANPAKEHHOTO COCTOAHMA,

Tipu npoxiazxe TPYCONPOBOZOB B BOZOJACHUEHHHX TDYyHTAX C MANOHK
samemnfomei cnocodhocTsw OTI' No3BonseT NOBHCUTH JCTOAYMBOCTSH
Ha BHOYKJILKX KPUBHX M B LeJOk HaZlefHOCTE 3KCIMIyaTaLuy,

Nipy nozsemuoil npokiaazke Ha Beyaomepanux yyacrrax OIT Tex-
HOJOPMYECKY HEOOXOZAMMO AJA NPEAOTBPANLECHUA NPOTAUBAHUA M BH3H-
BaeMHX MM HEKOHTDONUPYEMHX MepeMeuesuii TPYOONPOBOZA.

HRacCHUHALUA HU3KOTEMIIEPATYPHUX T'a30NPOBOAOB M 4UX Xapak—
TEpHHE TEXHONOTMYECKWe NapameTPH NpuBezedd B Tacx.l.



Tadnuua I

Knaccuduxanus u napaMeTpPH HU3KOTEeMIepaTypHHX ra-
30NPOBOAOB

Hasuavesme u ;Tewne- jMuau- (Maxcu- iCpennee {Cpexuee I'ozoBasn
YPOBEH OXAak~|paTypa iMalb- ;MAIBHOE jDACCTO-jpPACcCTO-NPOK3BO=

ZeHuA TPyOo- joxnax-jHad  jpadouee AHMe  (AHME ZUTEAB -
nposoza jAeHud, (pado- 'nanneunelgglfgc jMexzy {HOCTE
xR 1 (ON e
1 {paTypa, MeEAy I inakge - jaMeTpok
H { B HC ), Mlia { {853 (CO ) T420" uu.
] ! { (52, Ml M )lunpn.u3 T

1 1 1

MarucTpajbHHl TPAHCIOPT OXIARZEHHOI O
npupozHoro rasa (O

Oxnaspeuue a0

TeMnepaTypH
rpydTas
Ha o0Bogien- Ot 278 O 271 Or I00 BuGupaer- Or 30
HHX yuacTkax zo 23 pzo 269 7,5 a0 I20 csa ucxoaa zo 32
K8 NpOTA-
HA YYacTKax
nquouepanux 07 271 Or 261 Or 100 ngggﬁgn or 35
PPYHTOB 0 269 0258 7,5 g0 120 Y 10 36
JuepesHoe ox-~ Or 100
nakfedne rasa 253 K 243 K 10,0 o 120 55
Oxnaxygenue a0
TeMnepaTyp,

CNM3KUX K KpH-
THYeCKO!t TeM - Or 213 Or I00 Or 300 Or 70
neparype rasa jo0 208 203 10,0 a0 120 7o 360 gpo 75

liarucTpanpHuli TPAHCNIOPT CEUKECHHOI'O
npupozioro rasa (CIT')

Oxnaxaexue £0
renmepaTyp Hu~ OT I63 Or 163 Or I00 Or 600 Of 85,
xe Kputuyecxo#t g0 I53 go I53 5,5 zo IS0 70 800 gxo I0O

Npuumeuauusa: I. Napauerpn TPyGOnpoBQZOB
NpuBEZcHL B BiAle HauOolee XAapPaKTEPHHX BENNUMH, B KOHKpeT-
HHX YCIOB4AfiX OHM AONXHH OHPPH YTOYHEHH 4@ OCHOBE pacuera
TEIIOBHX « CUAPABAKYECKAX DEKMMOB M BHGOPA ONTUMAIBHEX
TEXHHKO-5KOHOMUYECKUX TOKa3aTeleils

2. Lna Bcex BapuaHToB TpadcmopTi OJNI' cremeus pacmu~
peuns (OT4OWEHHE HAYANBHOIO AABIECHMA  KOHEYHOMY) HA Ie-
perose MexaAy KC npuuara B cpeghem & = I,45, pnd Tpadc-~
nopra CIII' na meperoue Mexay & =1,8.



3. ONPEQRNEHUE NAPAMETPOB TPAHCNOPTHPOBKY
ONT i COr TPYBOMPOBOZAA IPY CTAilMOHAPHHX
PEX#mAX TIEPEXKAVKH

3,1. Mna onpesencH¥A NapaMeTpos TPAHCNOPTHPOBKU OXIaZgecH-
HOP'O X CXuKeHHOro npupogHoro rasa (ONI # CIT') B CTAaLMOHAPHHX
YCHOBHAX HEOOXOAMMO DENHTH CIEAYWNYD CACTEMY AudEepeHliuan BHHX
ypaBuseHuiA:

ar 2

TRAL ¢9)
ar ar )
—‘=ﬂi7x—~d(/'zp-7}, ()

a HpM IPAHUYHLX YCAOBMAX p//
Jv'=”/' p:ﬂﬁ,‘ 7:7"”’- &=Ly p:?/' lZfoS,fl'
- & KT Dy

= — a = ——
20, F2 ' "7 TEG
7
K=z i Yy=Dyr2d,
B @opfy’nax (f, )’;x(Z) MCTIONH30BAHY CAEAYNINE YCNOBHHE 0603~

HAUEHUA, CUNBOAN, CAHHULN ¥ TEPMUHHS
P - saBneuue, Mla;

U - ymenbunit odpeM, M2/Kr;

7 - reuneparypa, K;

Z - KOB{(MUMCHT CEUMAEMOCTH;

R - rasosan nocronnuan, RIX /kr-K, ans uerawa A =

= 518,271 J/Kr-K;

P - naorHocrs, kr/u’;

6, Cy - Wagnxgcm npu MOCTOAHHOM LABIEHWM U 0CBENS,
eivy

0:, 6',,8- TEWI0eMKoCTH MaeanabHoro rasa npu P—0, wlix/kr.K;

Ty - augdepedunanbunii Apoccens-appexrr, K/ulla;

& - KOIUGUUMEHT TMAPABIKYECKOTO COMPOTUBIEHHUN;

2,,D4,7,~ COOTBETCTBEHHO, HADYKHHA M BHYTPEHHUH ZABAMETDH
9 rpyGouposoza, N; »

F - amBoe ceuenue TPyGonpoBoaa, M°;
€ - creneus cxartus rasa #€a KC;
& - Becomoit pacxom, Kr/c;



N - uoa@@nuneumamemonepenam OT TPYGONpPOBOAA B
TpydT, Br/uC.K;

0 - cropocTs pacmpocTpaseuus 3BYKA B Cpeae, M/C;
¥ - noxasarexs aguacars Ilyaccoua,

Muzexcus
H, K - COOTBETCTBEHHO, HAYAALHH} ¥ KOHEunwil;
KP.— KPUTHYECKME NapaMeTph;
7 - Texymas Teunmeparypa rasa, K;
7., = TeMneparypa rpyura, K;
yp — TONUMHA CIIOA W3oNALMM, M;
/7,{}— TENNONPOBOAHOCTS WU30NALUK, BrT/M-K.

Cucremy xujdepeHuuansuux ypasHeuuii (I)-(2) sambkaem ypas~
HeuMeM cocTosuun Buga ¥(A 7 7) = 0. 31a cucrema ABAREICH ue -
nuMeliHoft M ee DemanT uuciewdo, a dyuxuua P(A V7] = 0 woser
OHTH 34faHa TAGAUUHO,

3.2, BHOOp ypaBHEHHA COCTOSHMA ABIACTCA ONpexesouuM, Ha
OCHOBE 8HANM3d M3BECTHHX YPaBHEHMA COCTOAHMA ¥ TAaONUUHHX AaB~
HHX, IPABEZEHHHX B paoore[ ?_J s DexoMeupyercs Anf TPyOONpOBO—
zaoB ONT' npuMmenaTs ypapHeHde Pepnuxa-KBowra, umeonce ananurTuve-
CKOe pelieHMe; AXA TPyconpoBozoB CII' pexomeHzyercd WCMONBH30BATH
TaGauyHue faHuNe [3] , Tax xaX OHN YOOANTONLH® NOXKDOILIGNH BKC-
NepuMeHTAIbHEMY M3MEDeHUAMA,

BHOOpra HE0OXOZMMHX TEPMOAMHAMAYECKMX ZaHHHX ZAA pacuera
napaneTpor TpascnopripoBxd CIT' npusezena B Tala.2. B nmpegerax
370l TACHMOH BENUUMHH ﬂ ﬂl- A p MOTYT ONTH NPY HEOOXOZMMOCTH
NMHEIHO KHTEPIONAPOBAHH .

3.3, Dwi paspaGoTad &IIOPKTM K NpOrpaMuMa YUCIEHHOr'O pe-
metus ypasuexuit (I)~(2) na 9BM EC 1022, liporpauMa BRANUaeT
cleAywmue FaHHHE:

1) sipm 3azaHHHX HavalbHuX 3waveumax P, u T, ompeménsmor
BENU9UHH U, &}, Dl-. B ciyyae MpuMeHeHHsA ypaBuedun Pepmuxa-
KBokra Benuuuuy P ONPEASHAOT HA OCHOBAHMM AHAUTHYECKOTO
peuesysi, a8 Cp ¥ 7} ; pacCUATHBAOT HA OCHOBE MMEJNMXCH TEPMO-
AMHAMUYECKHX CooTHOomeHui. Ilpu UCNHOAB30BaHUKM TAGHMYHKX AAHHHX
pacoru [ 3] 3TH BeNMYKHH HAXOAAT HA OCHOBE JAuHelhHoll UHTEpHONHA~
[ung



TaGauua 2
TepMopuHaMuyeckue napamerpu CHI

J— P,}Hapauempu{ lNlapameTps NPA pasiAMuHOfl TemnepaType
Ml ! T T

a i 145 | 150 | 155 | 160 | 165 | 170 | 175 | 180

P 370,I3 360,32 349,68 337,91 324,47 30,66 28,6 26,96
2,0 Z 3,866 3,9% 4,129 4,353 4,702 3,551 3,23 3,024
z§ =5,18 0,11  -06,6I 0,I2° 0,31 1,28 15,26 12,38
P 372,13 362,66 352,48 341,37 328,95 314,59 296,92 50,33
3,0 y 3,822 3,915 4,044 4,205 4,492° 4,919 5,718 4,990
Z; 26,2 -6,I3 5,05 0,07 0.2  Ow5  o0.82 12,95
P 370,04 364,87 355,08 344,51 332,89 319,79 304,44 285,14
4,0 z 3,782 3,863 3,972 4,122 4,334 k4,6h8 5,158 6,158
# 8,22 6,16 6,08 0,02 0,15  0;335 0,60 L,05
P 375,85 366,95 357,51 347,40 336,42 324,28 310,48 294,I5
5,0 C 3,746 3,806~ 3,909 4,035 4,208 8,451 4,813 5,407
7, 6,23 8,18 6,11 -0,02 0,09 0,2  Ow5 07
P 377,59 368,93 359,80 350,09 339,64 328,25 3I5,53 301,12
6,0 z 3,714 3,795 3,855 3,962 4,105 4,300 4,573 4,998
g b5 6,20 6,1 <=b,06 0,04 0,17 034 0,58
lpumeuaHtue. B racnuue NpUHATH CJAESZYOLME BEANYUHH: NIOTHOCTSD f? - xr/ua;
TENNOeMKOCTh (, - KIX/KT-K; apoccenr-sgpexr Z; - K/ulla,



2) onpezeisoT HAYAJIbHOE 3IHAYEHUE MACCOBOTO PACXOZE

o GOPMye . [ﬂly Fz(p”._g(}
[/ 4{57

rae L - AAKHA yuacTKa TPYCONDOBOAR, K,

npuYeM Kpaepas 3azava, onucHBaeman ypakuetusuu (1) u (2),
NePeXOAMT B 3uxayy Koww, HOTOPYO DEHADT METOZOM Pysre-Kyrra;

3) meTonoM zejeuss oTpesxa NoNcAaM C 3aAAuHOA TOYHOCTHD
onpezxen;mm Bejliuaay § . Aina aroro Ha I ~are WaXomdT 3naue-
uma &; u "z » TAK 410 BH‘!ACJIGHRHG awavenun Py« Py JAOB -
Jxe'rsopﬁmm yesoBan A, w,< P £, <P ,, ., Toraa ua f‘.uezxy»omeu 7 +1
uare: SaLANT auavedne £, —1-2—5;‘- i BHUMCASDT BHAUCHHE [,
nocae ¥ero onpezzenﬂur HOBNE TDaHMUHS

= = Y/ > ‘
5141 é' ’ €z+] 6’; #7 eCIH "7, /7/‘ !

= g2 < £ .
8 i+7 gzw / 6’“7 52 €ORE Thyes A

Liponeaypy BuunCaediii nponwmam A0 Tex nop, Noxa He Oy -
ACT BHONIHGHO JCHOBME

Peayarrarn qmne'mmc pacuera B BiZE SaBuCuUMOCT! Teunie-
paTypu OUI' 4 CHI mo znu.ie yvyacTrA TPYGONPORO4d NPEACTAWI eHH
b npulioieHdan I, peKOnSHAYEHOM,

ONPELi
BOLPOEC 40

"h{"ﬁ LAPAGETPOE LVCKOBSX PE&1uOB ANSKOTEMREPATYPALX

4,
12

#ATCLATHYCOLAA MOUEHD My 0fesua 3aXolas Barug
Gole wan Bycxe TpyUolyTLOAA B ORCHAFATAUMD HPeRnoaaraer-
Ci' T OCHORION  Ta30BHA Pesial 3AXONAAMBANRRS
IR TRyl opogon CLD HeoGrozmso savonuadsaude xo 200 K3
Bis TpyuoRporoser U - auxoiasskBadue A€ TeuNEpaTypw

ISTE N
Lpealloirasre, uI0 47 O0OMX Pe&il0B #%ESTCR BOBMOKINCTD
NOfubA B.oHAYAIRHNG UuSTOF 22y00KpOB04A XCJAO0AHOr0 rasa ¢ ronoz-

o0 BALGAY 0LARE (WAadeH4L ) B EORAYCCTHE, -ONPGACIieHOM



NPOGKTHHMH RAapaMeTPAMM # TEXHONOI'WYECHAN DErVaMcHTOM 3axona-
RUBAKHA,

4.2, Nponecc saxonawuBaHdA yYaCTHA TSINIOU30NLPOBAHHOIO
TpyCONpPOBOZA YApAaKTEPU3yercA CleAyOmell CUCTeMOi AudyepaHliMaib~
X ypaBueuud [I,3]:

ar i 7 ] ar -

LA, hulbd <r<H. ¢

wta(5E e ) Reeen; @
98 _ (38, 16)

Pl el VR AP
dpw) P .

8z az ' €))

Lo, 2(5-1);
Vit a /’ ’ ®)

Z

- dow), e @)

é’i’

Ypasueuus (3)=(7) 3aMuxanT ypaBHEHKEM COCTORHMA, MOSBOJALMHMM
NOMyuuTh 3aBUCHUMOCTH

P=P(FRE); i=i(p¢) ®)
: =6, (dt -,fp). 2

CacreMa (3)-(9) umeer CreAyOLUe HavyaNbkHe ¥ TPAHUYHNE

Joddomur T(¢,80) = T(2,0)=
T(z,80)=8(z,20), (10)
(z,0) =F,
A, {ﬂ ~K(T,-T) ma £, (1)
Ay ( [ ),,' npu £,  (12)
‘?(dz ) oAy (8,-1); now A, (13)

11



P(0T)=hy ; P(ET)=F,; t(47)=2,, (18)

rae 6?, s By 4 A3 = DAZRYCH BHYTDEHHEll NOBEDXHOCTH TPYOH, BHYT-
PEHHEr0 ¥ HADYXHOT'O CNOEB WAONALAR;

Z ¥ Z - KOODZUHATH MO DAiuyCy M BAOML TPYOH;

7 & u ¢ - TeumepaTypa U3ONALUM, CTEHKU TPYGONPOBOAA
! ¥ oxJaxzabme# cpexu, K;

( - KOo3(QPUIUEHT IUADaBIUYECKOTO CONPOTMBICHUH ]
/7”; A w — TENIONDOBOAHOCTD MBONALMUM M CTEHKH;

- Kospunuerr, xapaKTepuayomuil TepMUUECKoe
CONPOTUBJIEHIE OKXPyKAnmEro TPyOOnpoBOZ Mac—
CHBa rpyara;

sz - eCTeCTBeHHan TemiepaTypa rpyHTa Ha IiyOuHe
3al10KeHUA TPYGONPOBOAA ;

Qy3,0y = COOTBETCTBEHHO, Koa0hPuuKeHTH TEMTEPATYPONPO—
BOZHOCTH MBOMALMA M CTEHKM TPYGONPOBOAA;

2, - BHyTDeumit mepumerp TPyGonporoza (Zg=72)i
f - mwiowams ceueun TpyGomposoma (/Z2,=72);
{ —. DHTANBNUA,

J; - apoccens-adpexr;

0, - TeNnoeMKOCTh Iasa;

oAy - KOBDPMUMEHT TENNOOTAAUM OT I'a3a K CTEHKE

TPyOONpOBOAA;
- CKOpOCT®: NOTOKA, M/C;
- Bpeu#, C.

4.3, Cucrema ypasueduit (3)-(9) Henuueiinag, ¢ auddepesiu—
anBHHMM YDABHEHUAMN B YACTHHX MPOU3BOAHHX ¥ MOXET GHTH yNmpo -
IeHa BBEZGHMEM MMEOmMUXCH (U3MUECKUX ¥ PACYETHHX NPeAllOCHIOK,
2 MMEHHO IyTeM:

UCKNINYEHUri BINAHUA HECTALMOHAPHOCTU ~ HA DaclpenencHue
TEMIEPATYD B Cl0e TENJOK30JNALUM BCAGKCTBEEe HE3HAUMTENBHOCTH
aroro afdexra;

npeneCPexcHuA PaZualbuhMy NOTOKAMM TONNA YEPe3 CTEHKY
Tpy 60NIPOBOAA, YTO COOTBETCTBYET ZOCTATOYHO BHCOKOW TeNAONpoO-
BOAHOCTMU MeTanNa TPyOH M OTHOCMTENBHO MAaNOMy BHAUEHMO €€ TOM-
DMHH,

Ha ocHoBe yrasaHunx gonymeHuili cucrema ypaBuenuit (3)-(9)
HMeeT Clenyouus#t BUX

g

I2



76

In ~ Jwngs =95/ (I5)
Z(’:ZW =- ;:_0 / (16)
ngtf;—g -@.(é;+zzf§§ =/‘%: (17)
- j; = é([;i-w’ * ¢ %{2; (18)
w(P Uy, T)=0 (19)
fipii TPAHUUHEX JCIOBHSX:
7, =Aglt, (8-2) npa -F,,  (20)
Gy =K12y(T,,-8) now A, (1)
re /{z;}—gf‘%— ;  t,=9D,; (22)
8lzo)<t(5,0)=2,, t,~1,,, Pi£0)=F, (23)

P(gT)= Py, t(07)=1

R¢,7)=F,, (24)

&x /

Pw - yensuasm uacca MeTanja TPyOH, Kr/uC.
2 L2
mees Gw=T (R, = R; IR, - MACCa EQMHMUN AJMHH TPy~

Co -
gﬂrgﬂ"
At -
X2 %8x

P, -
P, -

ConpoBoza;
TERIOEMKOCTD MeTauia;

TENJAOBHE MOTOKUW OT I'PyHTa K CTEHKE ¥ OT CTEHKA
K Tasy HA eAMHALY ATMHH TPYyOONpPOBOIA;

COOTBETCTBEHHO HAUAJBHHE 3HAUEHUA AABIEHUA H
TeMNepaTypH rasa Ha BXofe B TpyoonpoBos ( Z = 0);

ZaBleHHe B KoHIe yuacTka Tpycompososa (Z=Z );
HAYANBHOE AABIEHHE 3ANONHEHHOTO Ta30M TPyCONpo-

Boza A
Pu< Py < Py

20y 4.4, Cucrema ypaBheuult (I5)-(I9) npu xpaeBHX YCAOBMAX
~(24) mBnnercs xBasmAMHEHOi TUNIe pOONKUECKOH CHCT eMOit M

13



pemaercs YKCAEHHO HAa OCHOBE MMEONMXCR YDABHGHMI COSTOMAHUH. B
npouacce pelleHHA MOKHO MOAYYdTL pacHpepeieHke TeMueparyp, AaB-
AcHR oxNakAavuedl CpeAH MO ANdHe TPYOOUNPOEOAA M BO BpEMeEHH,

1 COOTBETCTBEHHO ONPEACNUTE TpPeGyeMmoe AAA 3axolaxiBauuf yd4acT-
¥a znuun o 32 Bpems ¥ (mmeercs B BUAY 3aPaHes yHaszauayod Mo-
Iyd PasHOCTH TENNSDATIP OXIAANANLEH CPeAH # CTEHKH TPYCONPOBO-
A3 B er0 KOHMUEBOW CeueHuu),

4,5, Jins onpepenguus Bxogauux B (20)-(21) Tepmopmuamuue~
CKUX CBOMCTB OXVAEAAWNEHN CDeAH NPW PeRUME 3aXONARHBAHUA NpH -
DOAHHM TasoM ( 9 X7 ?,; ) DpexzlokeHO HCNONE30BATH YPaBHEHUE
cocrosuua Pepauxa-KBoura (P-K);

r7 a
P2o=8 " T®yr8)’ @3
2
., 725 R,
rae & = 0,427 T 7 [
6 = o,0866 222
p
P, = 4,626 lllla;
Top = 190,77 K;
R = 513,271 [m/xr-X.

ypapuenue FK uMeer ananurudeckue pemewud AxA U5, Ten-
JIOEMEOCTH Cp B A4Q{epequansHRil APOCC ent-ayfeKT Z’i paccun—
THBANT N0 TEPMOZUHAMUYSCKUM COOTHOWCHUAMS

, dp\ (I
Lp=cv+7'(é~7'g-v (57-:—’2, ; (26)
v, a2
Ja°rP Ja -5, U
cv=cf;/7 a“f?),dy’”va"i 27 My @)
& .
6',9=6’,,"/?t (23)

67 = 0202y Loy 1+ I, Jtrfs spai; o)

A, = 832,5838; Ap= -33,21859; Az= 3,54748;

P15 (:0)
z Lp

I4



4.6, Koa@@-m&ueum TCIJI00TAAYM OT Ia3a K CTGHKe TpPyOonpoBoO—
A2 ONpeAcannT HO YPaBHEHHD

dy = ’;‘“’ Vud ©9)
a4
wucao Hycceinra Ny = 40236’6’ Pz (32)
v,
rse uaGio Pednonbya Ae = ﬂ”y —,

Hep
a wiciao Lpaugras FPz= y

/t/,/? ~ COOTEETCTBEHHO BARKOCTH ¥ TENIONDOBOKHOCTH T30~
BOTO NCTOKA,
Ypaeueuns (3I) cnpamegamso npuy A2 > I0*.
4.7, ins NPAKTHVECKMX OLEMOK PAcpeielends TeunepaTyp
¥ BPSLCHUM 3aXONRAUBIHAN MCHOIB3YNT JMHEAHYD CUCTEMY YPaBHeRus:
ruza [3] ¢

ar dt
L,-E-v‘ 7;'0,? =7yt (33)
ir
"7""5_! -7,-T (34)
now 7y (20/=¢(2,0)<7, t(g7)=%, .

Ypapualiua (35)~(34) npeinoraran? OTCYTCTBWC NOTOKOB TeN-
ji8 Yepes uB0aslilo,

Koayyutinents L, 4 7, & 7, onpeaeasdT kax
L -_-_’}._ K0
28t 24 4 ' (35)
/372 - 777//’59 - KpPlr (36)
2Ry 2T Ry 2, 7
Iw cW 2-7‘#:',”:2£w Cw = pwc;y; . (37)
%" 278, oL, 27 R« oL g

TAE Cy s § 4 Py = TOMIOEMKOCTH, TOMiNHA CTEHKH TPYOOLDOBORA
B IVIOTHOCTE ETANAA, COOTBETCTBEHIO,
Pousine (29)=(50) nonyusso o padore [ 3] nyren pmeacHun

I>



L, 7' (3)
B BUAG szi*vﬂ’ (39)
?"dx 7y
2(&2)-1,_y (40)
o7, 7
- I
e Vi=ezs[-(& +y)JU(é,g); “n

T A

Buavenna p , Co 7 TpeANONAranT DABHNMM CDEAHIUM
MERAY UX CTANMOHADHNME 3HAUYEHMAMM M BHAUEHHAMU JIOCNE H3MEHE-
HUA NapameTpoB NOTOKA HA Bxoge B TPYOONPOBOA.

oyuxuua /(&,% ) mBasercs pemeHueM TUMNEPGOMMUSCKOTO
YPaBHEHMA BTOPOTO MODPAAKA THINA

2
.,
dédy
C KPRacBHMM YCIOBUSMH
Utgp)=ey; u(¢o)=1.

4,3, Benuuuus & u /) saralynuposaHH B pacdore [3] B
Auanasoue 0s& < 50 u 0< 7 & 100,

[nn Gonbmux 3Haveuuit <f '} Z , X8PaKTEpPHHX AJfA NPOTAKEH-
HHX TPyOGONpOBOAOB (Hanmpumep, AAA TPyCONPOBOAR ZUAMETDPOM
I420 MM npu gamue 25-30 KM), MOKHO KCIONB30BATH NPHCIUMEEHHNE
YPaBHEHUA S

a) npu Consuux & :
e @/s)"

P . Z . (43)
U )5 g
6) npu Golbuux Z; %
U [P f’z@, (f/ﬁ)f : (w4)
Q.J.Zo ~ 207 ‘/Z— - '(1; !

16



B) npu Gomsmux & B /7 -

24 /
UEp)=e (1 +—=— ) (45)
lns Gonee TOUHHX PACUETOB PeKoMeHZyeTcs -ClAeXybilee ypaBue-

Hue ana U (€,7): _
U )= 1o -0 (Ve -V e 1ty T

x(g/21,-(1, +],/)]+/[5[0-4(],/2+j_,/2)+2.77]+
+;[20[ -15(2,, % L,)472F -(4/2+]_3/2)]+

y
+9'[701,-86(1,# 1.,,)#861,-8(L,, # 1,,) +21 ]]+{/z()/?3
46

Tne

)4 2 7
2 -# AV, 2
Blz)=—= [ dt; 2=(F ) i I=7rm;
v AR LR
R - oueus wanuit 0CTaTOK;
MoznduuupoBauune yuxuuy Beccens Moayueloro uuzexca
BHDaxeHH vepe3 runepCondyecKue QyHKIHA

1,(z)= V‘Jbz, 1,(2)= /75 ¢k,

L,(2)= sz (che- ——;})
Ly (8) |/ (shs-52).

Ansi Qyuxuum Becceus ILSJIOI‘O n?pipucaz ungeTCH YpaBuenue
I,(2)= LA i
75z 7er dGnt ] e

rae £ = 2@'

17



4.9. Lna onpezelcHuf BOSMOXHOCTA DeaiMBSaluH NPHHATHX
TEMIICPATYPHHX M DaCXOAHHX MoKasaTenei Npolecca 3aXOJAXUBAHMR
ypaBHeHHA (39)-(45) AONONHANT KBA3MCTAMUOHADHHM NPUCTUEEHMEM
ypaBueHus zBuxenun (I8), koropoe mpu chaﬂst H 3878HHOM
HayaJipHOM AaBIGHUK P,x NO3BOAAET DACCUMTATSH KOHEYHOE ZaBie-
H¥e B TPyOONnpomoze P,L N0 ypaBHEHHD

2 /6 Lo 2
P = l/ﬂ’x—';?-;ZﬁT«f;;M,. ; (48)

2k \ %
0,067 ( lgg f-ﬁ;) ’ (3)

0,03 uu;

TAe {
k

A =jowf. (50)

Benwwauy P u 7 B ypasHesmax (48)~(50) Moryr Ours npu-
HATH NPY HAYANLHOM ZABACHME M MUHHMANBHOR TeMneparType, A0 KO =
Topoll 3aX0NaXMBAETCH yUaCTOR TPYOONPOBOAA.

Pexuun 3axonaxuBaHuA K pacnpeneieHue
TEMNEepaTypH Ha yuacTke TPYOONpPOBOAA

4,10, Npeanonaraercs, 4TO Nepefi HAUANOM 3AXONAXRBAHUA
NpOBEZEHO 3aNOJHEeHMe YyacTKA "TeNAHM"™ rasoM C HAYaJBHEM ZaB-
neuue P, .,

B aanmHeiimem B TPyOONPOBOZ HAuKHAET NoOCTYnarhs "xonoxuui®
Ta3 C ZaBLeHHEM pﬁx > P,, , NMOCTENeHHO BHTECHAR cozepxamuiica B
TPyOONPOBOZE OCGHEM TENJOro I'a3a B COCEAHHA YYACTOK.

Inn Gonee s3jdPeKTHMBHOrO BHTECHEHMA “renjoro" rasa uereco-
00pa3Ho HCHONH30BaTh NOPLeHB-pasAeNuTens, llocie OKOHUAHMA BH=
TECHEHUA B KOHEYHOM CEUeHMHM TPYOONMpOBOZA YCTAHARBAMBAETCH M
NMOAZEPXUBAETCH ONpezeleHHOEe ARBIEHHE,

4,11, B nponecce 3axoJaxMBaAHWA HAONOAAETCsH NPOABURCHUME
fpoHTa 8axoNaxMBAHKA OT HAYANBHOT'O K KOHEYHOMY CeyeHusrM yya-
CTKa.

TeMnepaTypa CTEHks TPyOONpPOBOZA 7, M3MEHAETCH MO AN~
We ¥ Bo BpeMesu oT 7, 20 f, , KAaK DTO Mokasauo Ha puc.I u 2

18



290

70

20

20

210

Puc.I. UameHenue meunegamypu CTeHK4 TPYy-
donpoBoAa zuaMmeTpoM 1420 MM BO BPeMEHH
fIDK 3aX0JAXUBAHMM er0 r'a30BHM IIOTOKOM C
T . = 200 K, uaccongn CKOPOCTBO P& =

= 69,15 «C:
1-!:101&1&,2-3 201{.\1 “
= 30 Ku; #0104’5-! 501019
6—€=70Rl, - I
= =290 K; 9 - .,.-.T,-zdox(me

7;1- TeMnepaTypa CTeHKE Tpy Gon 0B0Zia;

7o - HAYANBHAA TeMneparypa; 7sx - BXOZ~

an TeunepaTypa oxlaxzawmed cpezu; Z -
paccToRHBe)

270

250

20

210

\g

I S g

- 7 e et b e -
B Y T A Y T Y

Puc .2, liamenenue Teuneparggu CTeHKE [w
mpydonpoaona Zuauerpou 1420 MM no AL He
¢ 7sx= 200 K, maccomas GCKOpPOCTE P

= 69,15 KD/MC<C:

_73 -f: 25 43 3 -
I OIQ,T g, q’T

eq
]
e
(=16
K.d
¥
]
:"
"o
wy
F~
1
T§
=g



(ans pexuMa 3axolaxuBaHuf Zo TeMnepaTypu 200 K yyacTka guameT-
pou I420 umM u nporsxesnocTso £ = 100 xu npu Py = 2,0 ulla u
HavausHOR ckopocTu %' = 5 u/c).

MaKCHMaiBHHE TPOAONBHHE I'DAZUEHTH TEMIEPaTyPH CTEHKA TDy-
GonpoBoza 0Cpasy0TCA B NepBouavannhuil nepuox (oT I0 z0 20 mm),;
no Mepe NPOABUKEHHMA (QPOHTA 3aXONaXMBAHMA AJNMHA NEPEXOAHOA 30HH
yBenuuMBaerCs, 4 NPOXOABHHE TPAUMECHTH TeMlepaTyDH — CHUKANTCH.
Ckopoct®s NMpoABMKEHUA (POHTA CYNECTBEHHO 3aBACHT OT TEXHONOTH -
YeCKEX MapaMeTpOB NpOLEeCca 3aX0JaxXMBAHUA M yBENMUMBAETCH C
yBeAMUCHHOM HAYANBHOTO ZABJEHMA M PACXOZA OXJakzapmeit CpeAH.’

4,12, Tlpy NPEHATHX TONMMHAX CTEHKM TPYOONPOBOAOB AUAMET-
panm 1020, I220 # I420 MM TemnmepaTypa CTEHKM B NONEDEUHOM HA-
npaBieBuMM (MO DafiKyCy) OCTAaeTCA NMPAKTMUYECKU HeuaueHHoll HA BeCh
NepHoA 3saxolaxuBaHnsd, T.e. NolNepeuHHe I'PafiMEHTH TeunepaTypH
CTEHKM TPyGONPOBOAA OTCYTCTBYDT.

4,13, XapaxTepHCTHKO! npolecca 3aXxoJaxMBaHMs ABAAETCH
nepuox (BpeMf saxoNaxyBaHEA), B TEueHHEe KOTOPOro Temneparyp ~
HHYl mepenaa Mexxy CTeHKOR TPyGompoBoza . 7y M BXOZHOU Teune-
parypoit oxaaxzanmell cpegH 7 CTAHOBKTCA Onu3kuM x 0. Aias
3a/IaHHOT'0 CBYEHHH BpeMS 3AXONBRKUBAHMA ONDEAENFOT U3 YCIOBMdA,
HOTZA]

7 =d, (7,-¢t)>0, (51)

Vg, 7)—7, (52)
a AAsd yyacTka rpyﬁonponona B LenoM

;J Z/‘fl dz—0 (53)
u Vig,7)—=7 o4

Tw - 70

— == - _/. 5
o T ‘; Y, / (55)

4,14, Bpeus 3axolaXxMBaHuA yuaCTKA TPYGONPOBOXA XapaKTepi-
3yercd CTONEHBD NpUCIMKEHHsi TEMIEePaTYPHOTO NepeNafia B KOHEUHOM
COUYCHMHM K MCXOZHOMY TeMllepaTypDHOMY Nepenazy.

20



B HacTosmEX PexoMeuAaUWAX B COOTBETCTBMM C pacorolt 3]
370 npudnuxeHue oueHeuo or 0,02 zo 0,2%. IlpH saxonaxuBanun
yyacTka C HayaXbpHO# TeMneparTypoit 7} = 290 K npHpozHHM IrasoM
TeuMnepaTypa CTEHKM B KOHIEBOM CEYEGHMM OyneT OTIMYATECH OF tdk
npumepro Ha 0,2 K npu tlx= 200K ® ®a 0,3 K npu i}; = I50 K.

4,15, PacyerHne napaMeTpH npolecca 3aXOIAXHBAHHA yyacTka
TDyGONpPOBOZA AMaMeTPOM I420 MM NPOTAXECHHOCTHO £= 100 xu
npeAcTaBlIeHH B Ta0uN.3, 4.

Tadnuna 3

llapaMeTpH npornecca 3axONakMBAHMA YYaCTKA TENJIOU30—
JIUPOBAHHOTO prdonpogggaxnyauewpou 1420 M 20 T =

Py o1 Pt M i | ™45 1 T
ool Joad | xkan ! i 4% 21 1,
xkrc/eull ko/ul | xr/c e § 7 jxre/ent;
i ! I i i ,
I ! 2 1 3 1 4 1+ 5 { 6 1V 7 18
A=IOOKI,W'=5“/G

20 13,83 IO4 166 332 405 I,4 38
25 17,45 1I3I,8 20I,49 326 382 I,5 30
30 21,15 160  225,8 343 420 I,9

40 32,66 246  348,2 286 368 3

50 36,64 276,7 383,9 268 337 3,1 I7
75 57,605 435  S7I,I5 23%4 287 -S4  I2
100 79,93 603,8 79,7 2I4  276,6 6,4 IO

L =IOOKI. =10I/0

20 13,83 208 290,46 329 441 54  I9
30 21,15 320 414,02 270 330 8,15 I3
40 28,75 434,17 622,75 290 349 II,I 0
50 36,64 553,32 738,79 260 33 IS 9
75 57,61 870 II4I,3 234 320 23 6
100 79,93 1207 IS8I,8 169 219 3I,46 5

21



Oxoduanue Tacn, 3

1

I ! 2t 3 1 4 1 5 1t 6 t 7 1 8
L =100 ru, @ =12 ufc
20 13,835 49,6 335,86 279 373 8,51 I8
30 21,I5  384,0 479,69 26l 350 13,5 I2
40 28,75  s2I 700,01 271 364 17,4 9
50 36,64 664,3 781,3 229 336 22,5 8
75 57,61  I044,5 1163,9 198 238 34,7 5
100 79,93 I449,2 1605 179 273 50,0 4,5
Tacnaua 4

llapameTpu mporecca 3axoiaxEBaHuf y4acTHa

tennouaonupomuuoro 'rgydonponona ZuaMmer~

pou I420 uM z0 T CXMXCHHHM NpH -
POAHEM Ia3oM npn P = 5,0 Mlla

T T T T T, 1
w1 Py AP, Mo 1 igrail’ | 12
u/e ; xr/ns;xrc/cuzl xr/ec | ¢ ; (/ gxm?fq'.n P

3,5 I123 199,9 285 1660 IS4
3 367 7,3 Is46 I82,0 272 2289  I0,4
5 17,7 2528 Ie4,4 225 3449 6,2

Npumeuvasnsue,
2_ St Q (f" )d

Pacyern uponoﬁm HA OCHOBAHHK ra‘gzxm 1 N0 ypaBHEHUAM
(56~(60) pacors [ 3) npumesurensuo x TpySomposozau ONI'
(z‘,x= 200K, uakcHuanbHoe padouee AaBiecHde B TPYyOONPOBOZE
10,0 ulla) u TpyGompoBogam CII' ( £,, = I50 K, MakcuMansHoe pa-
Gouee nasneHue 5,5 Mla) NpM GMKCHPOBAHHHX HAYAIBHHX ZABIEHUAX
B CEOPOCTHAX rasoBOr'o HoToka., Hauainsas TeMmepaTypa ydyacTka
TPYOONPOBOAA NPHUHATA T = 290 K, lpu pacuerax BpeMs 3axolaxu-
pains ©, onpepeneuo npu $u 7 4 COOTBETCTBYOMMX V -1
B V,~~ 0,

4,16, Jna tpyconposopoB CHI' saxonaxuBaHke NMPOBOAAT B ABA
granas

22



1) yuacrox TpyGonpoBojia 3aXONaxKBADT B I'a30BOM DEXHME X0
Temneparypu 200 K, naBrienue Ha, BXOAe B TPYyOOnpoBoA NOAAEGPEM -
BanT B npegenax or 3,0 mo 4,0 Mlla;

2) B TPyGONpOBOZ 4epes NOpueHbs-paspenurens nogawr CIT
NPy HAYANBHOM ZaBaeddu 5,5 Mlla Tax, UTOON HA BHXOZE YYacTKa
JAaBIEHKE He Owio Huxe 2,5-3 Mlla. Tako#t pexum odecneuusaer

NPaKTHYECKY ORZHOPA3HHA NpouecC saxolaZMBaHUA YJUACTKA.
Pacnpezenenue TeMnepaTyp B NEepHOA BTOPOrO 3Tama 3saxona-

XUBaHMA NMORA33HO HA DUC.3.4.

200

9

S

g 1 2
170

160

50

) 2 4
Puc.3., Waueueuu

§ 8 0 /4 % gy

TeMIepaTypH CTEHKH TPYOONpo-

BOAA AMaMETpoM 1420 MM BO BPeMeHM NpPH 3axofa-

xuBanuKM ero or 200

K zo 150 K cxuxeHHpM npU -

HHM Ta3oMm (BTOpOR aTan 3axQraxyBaHud )
pogﬂ = 5,5 ullé,/ogh 734, lcr/ug‘? :

I-C=10m;2-2=30 ka; 3 -2 =50 xu;
4 - £ =70 xu; 5 -2 =100 #M; 6 =7, = Tgx=
=IS0 K} 7 =Tw = 7, = 200 K
K |
wl- -

90
80§ ¢
70
%60

w 4/// 4‘// ° .

[/ § /2

il

2

A A

FMC.4, MBMeHEHME TekNePaTypPH CTEHKH TpyOoo-

NPOBOAA AKAMETPOM

1420 mM no zimHe Np4 3a-

xonaxusaHuu ero or 200 K z0 150 K (mropoit
37al 3aXONaKMBAHMSA)S

P.= 5,5 Mlla, P = 69,15 wr/ulec; I - ¥ =
=H0,1"q; 2 LT 0,35 u; 3 - ¢ = 0,5 u;
4 =TI u; SI§O7:=T,=200K;6-7'.,==7'“

23



TllpuGnuxesnan MeTogUMKA Pacyera BPeMEHH 3aXOJAaXABAHHA

4.I7. jins onpezefeHMs BpeMeHu 3aXONARMEAHKA 7, HMCMONE~
3yeM 3aBuCHUMOCTH /7 = /7 (£) , MONyuEHHYD Npx pacyerax NO ypas-
HeHusM (43)-(46) ua ycnosuht, uro V, — I u V,— 0.

3aBucuMocTs 7=4(¢) np4BeneHa Ha PUC.5 K ANNMPOKCHMY -
pOBaHA BMNMDUYECKUM yPABHEHMEM BUZA

7=A4¢", (56)

rae A,/ - wacnosue K0a(duiMeHTH, npexcrTaBiledyne B TaGN.S,

=

NN |

£

5 Ll
4 IRy
| [ | i |

! T [ ! : . Puc,5. 3aBUCUMOCTS 7
z ! st | / 4 of npg V-V, =17

N I (nonuoe saxoJaENBAHME
v | yyacTka TpyConposoaa)
1 It T S N "~ e
¢ =
| g i
21 ﬂ ‘ i

i JENN

__+~_

7;.?9//1’ 73 Ws6tEonT 7 3 @ Tadnuna 5
SHAYGHMS KOHCTAHT B ypaBHeHuH (56)

¢ ! m T A
25 & <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, Bpeusi 3axXoIaXuBAHRA ONDeZenfeM B3 Gopuyas (38) mpH
mozcrauoske mMecto 27, B gopuyne (56). B srom cayuae Ly OF-

Aer m o(m-l

m,( 2 ¢ ‘Cw Z

2 A(;;) G ' =% (57)
i ¢, =8(%,)"F +5,, (s8)
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m

1€ B=7A;
f:—ﬂ(.é’iL .
(Rprcp)™

zW:cW./OWJ'S;
Ta_—

(59)

Sing

4,19, KOSQQMMGHT TennooTaauy c{l onpezelifieM Mo ypaBHe -
w (3I). Aag A = 0,75 ¥ NpUMEpHO MOCTOAHHHX SHAUEHUAX Tell-
JN0JU3NYECKHX CBOHCTB rasa ( /7, M ) naA onpezeneHus of, MOIy=
uuN NPUONHKEHHOE YpaBHEHue

589500 ) %
oz,,:—z—ﬁffz\)_ (60)

uan &y = 5,522 (pur )28 npu 9= 1,387,

4,20, Bemuuusa %, =; B ypamueumu (57)-(58) Xapaxrepu-

3yeT BpEMS NPOXOXAEHHA ra30M pacCMATPUBAEMOTO YUYACTKA ANMHOM

l. OYHKLHD f onpezenseM B coorsercTBMM ¢ (59). Ana ympo-
LEeHUs PACYETOB NMOCTDPOGHH AKATPAMMH HA puc.6~8 (rae F u Tx ON=
PepenfieM B 3aBACUMOCTH OT MACGOBOK cxopocTu pz* , Cpegelt
NAOTHOCTH Fa3a M BeIMUMHH ¥, ). Ha 274X xe rpadurax mexasaHa
38BECHEMOCTE YEGJNLEOI® lIepenays NaBICENE 0T HapaMeTpoR ero IBu-
moHMA (MAcCOBGH JmMHeHAHOX CKODOCTH),YTO XADAKTePA3YeT BOSMOX-
HOCTH DeaiN3aUNE NPHHATOI'O DeXEMA 3aXONAXNBAHEA,

4 |
1200
v/

Puc.6. 3uavuenus o~ B 3aBH- gy
CHMOCTH OT MAccoBoO#t CKopoc-
Tk (Po%*) B npouecce 3axo - P
JaxuBauMA yyacTxa Tpycompo-
BoZia zuaMeTpoM I420 MM -

200

nw e w70 900 pyhi
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[N
B4
/4

) .

v Pyc.?, Jiwarpamua Aust NpucIn —

- KEHHOl OLleHKM BPEMEHHM 3aXoJaa-
t KMBAUAR yyaCTHA TPYOONPOBOAR

IuaMerpon 1420 M RpoTsiEeH -
50 HOCTER Z NpU CPERHE:d CKOpO-
CTH rasa & jiaf Da3HHX /3HA -
; / Fotsia s
=1,5 Fo=1;3-
/17./ 2 0,5; & 4; 5'-
1= . . 328 - = ff

~Sn

Hn

[ V/j E/ J00 ] K v

4‘
P c 8 8HH1-leHllﬂ 7l 4 B 331BUCUMOCTH OT Z:"
nw '/,

1 -

nn

12 M/c: 2 -~/ = 10 w/c; 3 -t =
7 u/é;'tr - =5 uﬁc'

5, PACUBT 1A TIPOYHOCTD i YCTOLULBOCTD
UNSKOTEMIEPATYPHLX TPYBOI'POBOLOB

5,1, PacueT HM3KOTEMNEPATYDPHHX (d.T.) TPyGONPOBOZOB HA
NPOYHOCTH, AEPYOPMATUBHOCTE (MepeuelieHud) ¥ yCTOHUYMBOCTH BHIO -~
HADTCA B octioBiom mo Cdull 2.05.06-8> 3 NpaBuiam CTpouTelbHOR
uexauuxi [ 6 ] . Jaunue PeKokenzauus COZEPRAT AONONHUTENBHHE
TpeCOBAHUA K DPACUETy U KOHCTPYUPOBAHMO H,T. TPYyOONDPOBOZOB,OT-
paxaiomue ocoOHEe YCHoRiWf MX PACOTH,
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5.2, Nlog3eMHNe ¥ Haz3eMune (B HACHNK) H.T. TPYGONPOBOZAH
HEOOXOAMMO KOHCTDPYMPOBATH ¥ DACCUMTHBATH MO NPUHLUMUILY OrpaHMUe—
HUA B Npejeliax Xegopuanuu TDYHTA M MaTepuasa TENIOBON HIONALUM,
KOTOPYD MOKHO CUMTaTh OCPATUMOA B TEUEHHME BCEr'0 CPOKA SKCHAya-
TALHK.

5.3, [lpogonkHue nepeMeleHUs AONKHH OHTH UCKIOUEHH C NO=
MONBO TEXHUYECKMX CPEACTB MIM OTPErYIMPOBAHH B JONYCTHMMHX Npe-
Aelax KOMNeHCanuei TCPMOYNDPYrOro M3MeHeHMs AJIMHH TPYOONPOBOAA.

5.4, CoCTosiHKE paBHOBECUSl yuacTKa NOZ3eMHOI'O TPYOONPOBO—
7a, TP KOTOPOM IPYHT K CPEACTBA GAJIACTHDPOBKA AOCTHIIM Npe -
ZEIBHOTO CONPOTHBICHKA NONEPSYHNM NepeMellelnsM, HanpaBleHHHM
BBEpPX, ClEeZYyeT DAaCCMATPUBATE KAK ApPEAENBHOE I ZAHHOTO yuacT~
Ka M ero Helb3d AONYCKATE.

Hapymeuse CTATUYECKOTO DABHORECHA CUCTEMH Tpyfa - U30dAA-
LuA - TPYHT ClejyeT paccMaTPUBATE KAK NOTepd ycToltumeocTm, 3a-
Nac paBHOBECHR OT NOTEPH yCTOHUMBOCTM CHEAyeT NPUHEMATH H@,; 24

5.5. Tonmuua CTeHKE H.T. TPYCONPOBOAOB (HOMUHANBHAS) AOM-
XHa OWTDH OnpexeneHa no opmyie

- nPDy, . (61)
2(f, R, +nP)’
rae Dy - wapyxuHi zuaMeTp TPYOH;
P padouee (HOpMATHBHOE) ZaBAECHKE B TPYCOHNPOBOAE;

1 - gosduuueuT Meperpysku paGoyero AaBICHUA B PPyGo-
npo%gne, npuuuuaeuzﬁ nopc 2.0%.06-85; v

ﬁ; pacyeTHOe CONDOTUBIECHUE

H
R = '?i”l 62)
T K Ky !
rae /1K, ,K,~ xoaliuunenrs, npunmMaeuse mo CHull N-45-75;

#”7 - HODMRTHBHOE CONDOTHBJICHME DACTHEeHUD (CEaTHL)
7 ueranna TPYG u CBADHHX COSZMHEHHA, NpUHMMAe-
MO€ DaBHHM MAHMMAZBHHM SHAYEHHAM BPEMEHHOTO
CONpPOTUBIEHUS Hf, NO T'OCYAAPCTBEHHHM CTAHAAD-
TaM ¥ TexHEueCKull ycIoBMAM HA TPYOH;

ﬁ ~  KO9ppuuMEeHT, YYMTHBADEUN ABYXOCHOE HANDIXEeHHOE
cocTosHue TPyO, onpegeaswT no dopuyie

2 6,
£ = |//-p75(M} - g5 2m
7 ’ Ky L
rae  Gy,\~ 20COIDTHOS SHAYEHHE NDOAOABHOTO OCEBOTO CEUMAOMETO
HaNpAKEHUs, ONpeZeNdeMoe OT DACUESTHHX HATDYBOK K
303n3ﬂ0T3ﬂﬁ¢
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5.6, lpy pacTAr¥BANEEM OCEBOM HANDAKEHUM bppN KoBDPBUM-
CHT f} NPUHUMANT DABHHM OZMHHIE,

5.7. NIpoBePKY NPOYHOCTH NOZSEMHHX ¥ Ha3eMHHX (B HACHIH)
HeT. TPYyGONPOBOZOB CleAyET BHMONHATE MO YCIOBUD

Opon S 17, 5 (63)
by ( ﬁ’, - ;Eggl)x?maoe CONpOTUBICHKE, ONpeRensiemMoe Nno fopuyne
s’

fz -~ Koa(QuuMenT, yUMTHBALMHUA ZABYXOCHOE HANpAXEHHOE CO-
CToAHME MeTanya TpPyO:

P pacTATHEBANNAX OCEBHX INTDOZONLHHX HANDAXEHHAX
( G,pp> 0 ) NpHHAMADT DABHUM eXUHMIE;

Npu_CxuManmux Hanpaxesuax (4,4 < & ) onpepens-
0T 00 dopuyne

/ z 6
f,= /—0,7.7’(%‘“ -4 *7,5— (64)

by (] @;4 ~ KoJBlleBOe HANDAREHHE OT DACUETHOr'0 BHYTPEHHET O Za-
BIEeHUA HAXOZAT No (fopMmyxne

5/(1{ 2. J (65)

5.8. Qs npauo.nuueﬂnm: U YOPYT'OM3OrHYTHX YYaCTKOB NIOZ3E€M-
HMX M HAa3EMHHX (B HRGHIII() rpydouponozton C oxNaxZeHdeM rasa Ao
TEMIEPATYPH I'DYHTa NpPA OrPaHHYCHAM NONEPeYHHX nepemeneHun yiu-
pyruMu zegopmalMAMU M NPU OTCYTCTBUM NDPOAOABHHX nepeMenie vy
oCeBHE HanpsixeHWd OT BO3AEHCTBAA TeMnepaTypH U BHyTDeEHHero Aa-
BICHUA ONpeReAfilT C yUCTOM ynpyro-nnacTryueckoit paGoTH MeTaslla
TPYOH mO Gopuyne

”p Upj,/

by =X EAEL +ﬁ,2:5”‘7r-—' (66)

5.9. Jl1A NMOA3EMHHX ¥ HAa3eMHuX (B HACHIK) TPYyGONPOBOZOB
ONT n CIT npn orpanByeHHM NONEPeyHHX TepeMuemenull B npezenax
oGpaTuMEX Zepopmauu#t rpyHTa M TeNUIOBOR MSONALMK X NPH ACKID -
uyeHuM NPOAOIBHHX MePeMelieHtil oCeBoe HanpAxesue OT BO3ZeilCTBHA
TeunepaTypH M BHYTPEHHErO AABNEHMA clezyeT oONpeAedATs N0 cTa-
ZMH YUDPYroit paGOTH MATEPMANA CTEHKA CTANBHOM TPYOH MO fopuyne
(L4

/77,
bron = TXEALH 15 (67)
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B gopuynax (66) m (67) Benuunna Al npecraBiseT coGoft
pacueTHHll TeMnepaTypHuit nepenax, KOTOPWA HAXOAAT COTJACHO
mn,5.10-5.12 uacroamux Perouenzauuit ¥ NPHHEMAKNT NONOXMTENBHH-
MH, €CHli TeMnepaTypa CTeHKM TPYOH NDH SKCIAyaTalud NpeBHmaeT
TeMnepaTypy, NPM KOTOpofi yacTu TPyOONPOBOZA COEZMHEHH B Henpe—
puBHy® HuTRY (B pacueTe Ha OTCYTCTBHE HAUANBHHX HANDAKOHEH).

5,10. HopuaTuBHu} TemnepaTypHuii nepenag A7 y caemyer
APMHMMATH PaBHHM DAa3HUIE MEXZY MAKCHMANBHO WIM MUHUMANIHHO BO3-
MOXHOl TeMnepaTypo#l CTEHOK B NpOLECCe BKCNAyaTaUMu M HIKMCHB—
mefi uaK HauColbmell TeuneparTypoll, NP¥ KOTOPOK OCymecTBAAETCH
coefMHEHME BCEX uyacTeit TPyOonpoBOZA B HENDEDHBHYW HUTKY 663
HAYAJNBHHX NPOAOABHHNX OCOBHX HanpAXeHuf,

Ecay B mpolecce COEAMHERMA yacTel NOABIANTCH HAYaJABHHE
HanpaAkeHud, TO HEOOXOZMMO BHIIONHATH fNepecueT TeMIepaTypH 3a -
MHKAHMA HA YCIOBKE OTCYTCTBHA HAUaNBHHX HANDPAREHMH,

5,II. PacuersHnd TeMneparypHuii nepenaz ONpezeisonT U3 yClio-

BuA
At < 12,48, ,

(68)
rae 5912 7 = Ko2(QUUMEHT Neperpysk¥ TeMNepaTyPHOro nepenaza,
NPUHKMEEMHA N0 CrielBa’bHONY 0COCHOBAHUD.

5.12, Pacuernuit TemnepaTypHuil mepenaz H.T. TPyGONPOBOZOB
(cM.mn.5.8 ¥ 5.9) ZAOAKEH COOTBETCTBOBATH YCIOBUAM MPOYHOCTH,
KOTOPHE ¢ yueToM gopuyn (63) u (64) NPUBOZAT K OrPAHMUEHAAM
BHZA:

a) npuAt>0.’A7f< P04 .
“%‘«xf ’ ©)
6) npg Al <  zna aGcomoTHOro 3HAYEHMs mepemaga:
A2/
o(flAtlszR,-Z 7 o, (70)

B yenosuax (69) u (70) cmeayeT NpUHMMATE:

8) AR ra3oNpOBOZOB C OXIAXACHHEM X0 TeMIEPaTyDH I'PYHTA
koagyduiuenr 7 = 0,25;

6) ana TPyGonpoBoxor ONI' u COT [ = 0,15,

5.13, B3aumozeiiCTBuE yyacTKOB TPYGONPOROAA ¢ TDYHTOM M
¥30JIAIMOHHNM NOKPHTMEM ZAONYCKAETCHA MOAENMPOBATE ABYCTODPOHHU-
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MU TPOACJBHHME M TOMEPEYHKMA CBA3HAMU 1 ANNPOKCUMMPOBATE {A3H
yOpyroil M NiacTHYeckol paCoTH AMATPaMMOE i3 OTPE3KOB NPANHX
Aaund puc.9.

Puc,9. juarpakka CONpoTUBIS~

HUA TPYyHTA ¥ M30MiUMd none -
pednnM nepe e.uedn?.m Tpyous

I- azcz‘oa Croi

2 - azct, Zé’,a,

3 -qelyg Cya i

doeon 4 =BG ~AQnp.ip
5 = §=Ynp - npefenbioe ne=~
peMeierue; 6 - "cexyiaa xa -~
PaKTepuUcTaKa; 4Ysn - 3anpe-

g, Lenpd0e NepeheleHus

S
-+
\
§S [T TN
RS R
<

—
D s

——t7

5,14, ConpoTusficHue Aq PPYHTA OCHOBAHUA, BACHIKA M
cliofl M30JAALKA B CTaZuM yNpyroi PaGoTH NPU BEPTHKANBHOM Hope -
MOl SH UK y MOKHO ONpPEZeNATh N0 33BUCUMOCTH

47 (ﬂw ' +c?) )2, 4, (71)

o¢ L3 ,
rae L’a, E’o, 0 - KOB(CUIMEHTH HOPMANBHOI'O COMPOTHBIEHUA,
PARA | HAIQrUYHHE KOD(QUUMEHTY MOCTENH 0CHOBA=
HUA BuHKiepa,

Kaxzoe u3 ciaraemsx B (71) "BHKIOUBETCA" M3 CYMMH IO Me-
pe ucuepnmaHud ynpyrux CBOHCTB COOTBETCTBYNWETO CJOA T'PyHTa.
CyMMapHhil 3QQEKT MOKHO YYMTHBATEH “CexymuM" KO3{{MLUEHTOM HOp—
MAJIBHOIO CONPOTMBIEHUA &’ﬂ, , €CIM MoNepevyHHe INepeMeletus
He NPEBOCXOAAT NMPOZONBHHE Conee yeM Ha 10-20% (myukTupHas
npAMaf Ha PHC.I ).

5,15, lipenenbHoe COMPOTHBIEHUE I'DYHTA BSACHIKA BEPTHKAIb~
4bHM flepeMefieHuM TPYGONDOBOAA CHEZYET OUPEAENATH MO (opuyne
(72), yuurssavumell oGpasopauue Hag TPyOof PPYHTOBOW NPUIMH BH=
NKpaHuA TPEYTONBHOIrO ceueHud puc,IO,

, 2
PR (9+&)

Drpep =7 Jo0 Dy o "$D,) 1, lip p JinBcosé
rre yron & onpemensieTcs ua CooTHOmEHHS Co.f({ﬂ*é’}cosé‘ =
senlsin(8+y).

ook, (72)
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Tpagux gynxiin F =Sz 8sin(@ +¢) npu § = ¢ = 19°
npuBezed Ha puc.IO.

liocnenHee chairaenoe (72) OTPawaeT CTPYKTYPHOS CisMiedue,
KOTODPOE MOXHO YUiTLEBATH NpU COOTBETCTRYONell 00paloTxe TpyuTa
3acynun (OUTyMd3aLuA, YNIOTHEHME U T.Z. ).

Ly

)

p. A1
0 20 40608

fuc.I0. CocTosiHue NPEAENBHOr0 COMPOTUEBIGHS

IDYHTd 3aCHNKA C OOP330BAHMEM NMDU3K BLIHPa-

HUsT TPEYTOABHOrO CeueHud (a) u rpaduxu 3a -
BuckrMocTH (0): =

I - rpajuk 3aBiacuMocTu £ =i @5t (8+¥,

npu & (yroa BHyTpeuHEro Tpewus) = 197;

2 - rpaguk 33BACHMOCTH 2o oT & ( 7z, -

paccTosHKe OT CEpeiuHH TPYOH A0 MIOCKOCTM
Bunupasus, § - yrong.

llonwoe npezelipHoe CONPOTHUBIEHME g,,p nonepey4nn nepeme—
U{CHUAM CHA3ZNBAOT M3 CONPOTUBJIEHUA TDYHTA 33CHNKM U COOCTBEH-
HOIi MacCH fpydonpoﬁona ¢ u3onsiiuelt u NPOXYKTON,

B cayuae Npule+eHif XelNe300eTOHHNX I'py30B (083 3aCHINKH)
gnp PaBHO CYmMMe COCCTBEHHO! MACCH TPy3oB, Tpyou, U30AALNM ¥
NpoAyKTa, T.C.

Gop = Gopuepys * 2 Jcs. (73)

5.16. lipspensHoe rnomepeynoe HepeueneHue, COOTBETCTBYyOILEE
Tepexosy B COCTOsHME NPENEibHOr0 DRBHOBECUA, ONPEACTAIT N3
3UBHCKMOCTH S

Jap

I =Ty, ()

5.17, ipenenbuyn OCEeBYD CAUMANLYN CUIYy B CTEHKE TPYOuW OT
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NONHOTO NPEJENBHOTO CONPOTUBNcHU (HA3BAHHOM I'PAHMYHON) “BHUMC-

AADT N0 fopumyne
20 _
Ssut = Il ?5)

371eCH ﬂ, - OCPeAHEeHHOE 3HAYEHHME DaZKyCa KPHBM3HH BHMYKNOH ya-

CTH NOA3EMHOr0 TPYOONPOBOZA, NPUHMMAEMOE C YUETOM N.6.24,
5.18, Tipezensunit 3xBUBaNeHTHHY TeMnepaTypHull NMepefiag ¢

yUYeTOM TEeMNEePaTYPH U AABICHUA CBA3AH C I'paHUUHON cxumammell cu-

n0#t 38BUCHMOCTED 2t Syl
mw A EF ! (76)
426,
rae At,,p=(j.‘c—é.—’(57‘AL‘).

5,19. Bo3MoEHOCTH NMOTEPM YCTOHUMBOCTH NMOABEMHOI'O TPYyOO -
npoBoZa HACTyNaeT Nocle Nepexofa B cTajud NpEeAeNBHOTO COnpo -
TUBNEHUS TPyHTa X Oannacra. [Ipu napauerpe BHOyw1Iof wacTH H3Or-
Hyroro yuactka A > I mo [4] norepa ycroiuupocTu uMmeer fop -
MYy MHOTOKDATHOI'0 YBeJMYEHHA HAYAABHOI'O NPOr'uGa ¥ IPOHCXOXUT
BHes3alHo (IDOCKOKOM):

2
40
rae K = _y,*—!’%:%' , (77)

¢ - ZAUHA NMONYXOPAH BHIYKAOR wacTu BoXum (78).

5.20. Horeps ycToHuMBOCTH NPOCKOKOM NDU TeMIepaTypHOM
nepenagie Af < A np NPOMCXOZHT C APEOAONEHHEM mopora ycroft-
YNBOCTH.

5.2I. ipu K< I u At > Af”pnunymme JYACTKM HAXOAATCH
B COCTOSIHUM HEyCTOHUMBOrO PaBHOBECHA, HapymeHHe KOTOPOTO CoOll~
POBOKZaEeTCA NPOrPECCHBHHM HApacTaHMEM Nporuda.

5.22, C yuerom mm,5.I9 - 5,21 zonmycTuMuit TeMnepaTypHui}t
nepenaj 4 MHTEHCHBHOCTS NPUI'PYSKU OT NOTEPH YCTONUMBOCTH Clie~
AyeT onpeAeNATh N0 dopuyne

K8 < 6;2'/72, (78)
rae s - NpooABHASA OCeBaf CufNa CxaTHA:
5={l7,25m+ L EAL)F, (7)
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rae F - naomazh MONEPEYHOrO0 CEUGHMA CTEHKM TDYOH;

Gy~ HOULBLEBOE HAlpAKEHMe OT BHYTDEHHEr 0 AABICHHA, ONpe-
naensiemoe Mo gopuyne (65);

/A KoafiduueHT ycnoBuit paGoTH yuacTKa TPYOONPOBOAA;

K g = xoappuuuenr sanaca ycroftumsocTu, (HOPMUPYOLHMA HEOOXO-~
Al nopor gc'ronqnoc'm, NPUGIURESHHO MOXHO TPHHM-
uaty Kg = 1,8,

5.23, Npurpysxy oT noreps yCTOAUMBOCTM, MCXOZA U3 pacyeT—
HOT'O TeMnepaTypHoro nepenaza,onpeAeifadT B NOCIEZOBATENBHOCTH
no gopuynam (79), (78), (75), MCXOA K3 YCIOBUR

sy Gyem ™ Lnp » (80)
T7e /Zﬁn" Koa{fuuuesT ycaoBuit paGoTH Gajanacrasl

Al PPYHTOBOA 3ACHNKM /75 = /24,1 0,8;
A1A CETOHRNX NMPUrPY30B /l;5,= /75 = 0,95.
5.24, Npurpysky @cm HeoOXOZMMO pasMemaTs B npegenax
Beceft Bunyrioff wacT¥ USOLHYTOrO yYacTKAa TPyCONpOBOAA M HE MEHE-
me ueM Ha Anmue 20op

g Y2 (EI)?

rze 2

on = ——rn ?
45V 5 EF
rae 4, - CONPOTBNEHEE TPYHTA BPOAONBHNM NepeMemeHHAM,
KT'C/OM;

J - MOMEHT CONDOTHBICHHS MONEDEYHOPO CeueHmA TPYOH,cu’.

5.25, DIpu nepeMenHO# KDHBASHE YUQCTKA NIABHOTO OYEPTAHHA
(ayra OKPyRHOCTH, NONYBOAHA, CHHYCOMAN, NMAapadona) AOMYCKAETCSH
B pacyeTe NPUrPYSKE NDUMEHATH OCPOXHEHHHE DaZUyC HAUANBHOT'O
#3ruba KPMBHBHH, DABHHA gz

/0 ocp = Z_fa_ ’
rae / - puEEa NONYXODAH;

- CTpena HAyaJBHOrO HM3rM0a BHNYKNOE yacTH yJacTKa
TPyOONnpoOBOAa.

5.26., YraoBoe CoefMHEHME ABYX NPAMHX YYACTKOB NDM OHpe -
AeleHuM NPUIPY3KK OT NOTEPH YCPOUUMBOCTH He ZONYCKAGTCHA 3aMe-
HATH yYACTKAMM NJABHOT'O OYepTaHUR. JCTORUMBOCTH JUACTKOB C yr-
JNOEHM COejuHeHneM olecrnevuuBaer NPUrpPysxa, COCPEAOTOUYeHHAA B
0o61acTE YriOBOI'O COGAKHOHMHA,

5,27, 1A noxseMHHX TPYGONPOBOZOB C OTPMUATENBHHM TeMne-
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paTyPHHM TeDenazioM WBMEHEGHHD HPOEKTHOTO NONOREHUHA MOABEPEEHH
BOTHYTHE YJUACTKH. LPUTPYSKY BOTHYTHX JURCTHOB MOASEMHHX TDY -
GONpOBOZOB ZAfA OPHEHTHPOBOUHHX PACYCTOB NOXHO ONPEZENATH NO
33 BUCHMOCTH

S

?zﬁoﬂtfa/ﬂ (81)

3aBucumoc?® (8I) ananormuna sasucuMoctam (75), (78) n
(79), Ho He cofepxuT Koappuuuexra sanaca ycrofluusocru. lloreps
yCTOAUKBOCTH NPOCKOKOM DACTRHYTHX YYaCTKOB TPYGONDPOBOZOB Malo-
BEPOATHA,

5.28. llakeHepHad METOAMKA pacueTa nepeMemeHufl HU3KOTEM-
nepaTypHHX TPYOOMPOBOZOB NpUBezicha B pasaene 16 HacTomiux Pe~
KoMeHjauuit, Pacvery H.T. TPyOOnpoBOAOB C NoMOMEN IBM zommunm
TONYYMTH MAKCMMAJIBHOE NpUMEHeHHe, TAK KAK OHH ZAWT BO3MOKHOCTH:

JUMTHBATH MHOr'000pa3We M W3MEHEHUA YCNOBMlt pacuyera mno
Zaude TPaCCH ¥ C TeUeHHWEeM BDEMEHK;,

JUUTHBATH COBMECTHY® DRCOTY YUYACTKOB, Y3/10B, I'DyHTa U
gannacTa;

OCYNECTBAATH ONTMMMIALUD NAPAMETPOB TEXHUUECKUX DemeHuit
J 3KOHOMMYECKMX NOKa3aTeneil,

6. TEXHUYECKLE PENENMA N0 CTPOMTENLCTBY TPYBOINPOBO/A

6.1. B KOMNIEKC TEXHHYECKUX DemeHuift MO CTPOMTENRCTBY TPy-
GONPOBOAOB ZONKHH OHTD BRADYEHHS

CXEMH NMPOKJAZOK ¥ MX IeOMETpUYECKMe NapaMeTpH;

CXEMH KOHCTDYKIMM TENINOM30NMPOBAHHEX TDYO, Y3JI0B MX ONU-
pauus, BaKpenAcHus u xmmencaum;

TEXHONOTUYSCKHE TPUHIUITH CTJOUTEIECTBRA,

HeoGxozuMo oGecneunTs BO3MOKHOCTH 3aBOACKOT'O K 0Aa30BOTO
W3TOTOBNCHAA TENJION30NMPOBAHHNX TPYS M OCYWECTBUTH NOTOYHYD
TEXHOJOTHO CTPOMTENBRCTBA MATHCTPANBHHX TPYGONDPOBOZOB C MAKCH-
MANBHEM MCTONH30BAHEEM COBPEMEHHOR TPYCONPOBOAHON CTPOMTENBHOR
TEXHHKH H OCBOGHHON TEeXHONOTHHM CTPOHTEIBCTEA.

6.2, BuGop TpPacCH H.T. TPYCOMPOBOZA CIEAYET BHIONHATH Me—
TOZOM ONTMMuzaluu [9] OZHOBPEMEHHO C BHGOPOM CIIOCOGOB NMPOK —~
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JI8ZKA B OCHOBHHX KOHCTDYKTHBHHX DEmeHME C yUETOM NMpPEPORHO~KIi~
MaTHYECKUX, I'60NOTMUYECKUX ¥ TIeorpado-sKOHOMMUECKUX yCIOBuit paik-
OHOB CTPOHTENBCTBRA.

6.3, Jina TpySomporozoB CII' cnocoOH NPOENAZKKE B 3HAUKTENb-
HOR CTeneHE ONpeelANTCHA KOHCTPYKTHBHHMM M SKCNAYaATALHOHHEMY
0COCCHHOCTAMA TENAOU3ONUPOBAHHHX TPYC.

6.4, NopseMuan u Hasemsad (B HACHNHM) NPOKJAZAKA SAMEMAET
TEMIOU30IUPOBaHHNY TPYSONPOBOA OT HENOCDPEHCTBEHHOIO BIMAHHA
conueuHO¥ pagKalul, 8TMOCHEPH M MEXaHHAUECKMX NOBpexAeHuil.

TpyOGonpoBoA Ha SHAuWPeNbHOR CBoell gaMHe MOXeT CHTH COO-
paH, CBAPeH M yIOXeH B TPaHEED NOTOYHHMA METOZAMH CTDOMTENBCT—
Ba, HO TpeCyeT NpUMEHEHHH BHCOKOHAZEXHO! THZPOU3OAALMH, UTO
BNSNBA 6T NPOMEP3AHHE OKDPYXADMEro I'pyHTa, TPeCyeT CO3AQHHA KOM-
NIEKCOB I'MAPOTOXHHYEGCKAX M MeNROPATHBHHX OCBEKTOB K CHCTEM,
BPEAYNPOXZAPEEX @KOXOTHYESCKE HEZONYCTMMHE MOCNEACTBHES NpOMEp -~
3aHMA IPYHTA X HADYMOHEA DexuMA NOBEPXHOCTHHX CTOKOB.

TexuRyeCKHM® XAPANTEPHCTHKA NOZ36MHHX ¥ HASOMHHX (B HaCH —
nn) Tpydonposoxes CHP nosmonsnT PEKOMEHZOBATH MX NPHMEHSHMe B
HACONeHHHX M NMpOMHMASHHNX palloHAX HA Tpaccax ¢ HHMSKEM DaCHono—
KCHHEM YDOBHHE TPPYHTOROE BOZH.

6.5, Hagtsemuas NPOXNAZRA YNPOEAET KOHCTDYKUHD TPY0 B CBA-
3K C MeHbEeld TOARMHOA TeNXOK3ONALMOHHOT'O CJOs, HO TpelyeT CONB~
WOPO YMCXA ONOP K YOTPOiCTB ANA KOMIEHCALWM TEPMOYNDYroOro u3 -
MGHEHU ZJWHN TPyOONPOROAA, OIDAHAUABAET BOSMOXHOCTH NOTOUHOTO
CTPOMTOIABCTEA,

NipaMeneHue HRgSeMHOR MpoRiazKK LedecooCPaSHO B MalOHACE~
neuHMX DalioHax HA Tpaccaxr ¢ MAIOCBABHHMH, NPOCAZOUHHME H NMyUH-
HHCTHMHE I'PyHTAM¥ NDH BHCOKOM YPOBHE PPYHTOBHX BOZ, Ha Nepexo -
Zax vepea GonorTa ¥ NMORMH pex.

7. TPYBH W TPYEHAfl CTAID

7.1, Jian tpyGompoBozio CHI' npuMeHAWTCH TPYOH ZMaMeTpOM
1020, I220 u 1420 umM. OCHOBHHM CHEZyeT CUMTATH ZUauerp 1220 mm,
TAK KAK NPK STOM ZAHAMETPE CYNECTBEHHO YNPOZAETCH KOHCTDPYRIMA
TeNJOTHAPOK3OAANUY TPYOONPOBOAA ¥ CTPOHTEIBHO-MOHTAXHNE DBOOTH
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Ha Tpacce ¢ COxpaHeHMEM AOCTATOUHO BHCOKOTO IKOHOMMUSCKOTO af—
fexra oT MATMCTpPAnBHOT'Q TPAHCHOPTA NOBHEHHNX 0GHEMOB rasa
(a0 70 wapx.M® B Tox).

7.2. Nlpu npomssoacTBe TPYS ANA JNMHeHOM WACTH MATMCTPAND~
HHX TpyGonpoBozoB CHI' MORHO OpMEHTMpoBaTHICA HA paspadoTalHhe
BHUUCTou clremyomue TexHUYECKHE TPeCOBAHHA K MEXAHUYECKUM CBOM~
CTBaM CTANM:

BpeMenuoe CONMpOTHBIECHUE NPU HOPMATBHHX
mguneparypax,phna .......?.................. Or 50 zo 54

JaapHas BA3KOCTH NMPKM TeMneparype sHCNIyaTa-~
oy I53 K, Mla ...........?..??............ 0,8-1,0

Padora sapoxzeHMn paspymenua, Mla.......... He Huxe
POXZR paapy ’ 0165~0,7

Padora paspuTuf paspyuedus, MIa ........... He Huxe 0,35

7.3, YxasauHEM TPeGOBAHMAM YAOBAETBOpAET paspadorauuas BHUUCTou
¢ lenTpabyNM HAaYyuHO-KCCHEZOBATENBGKUM AHC TUTYTOM UEPHON MeTal-
ayprus (UdUKYM) u HHcTuTyToM SAGKTPOCBAPER uM.0.E.llarosa sxo-
HOMHONErUpoBaHuas MAJONEPIMTHAA AUCNEpCUOHHO~TBEPZENHas CTaNb
I0XTHMAD, Cranpy IOXTHMAD COXepXHT B KayecTBO AErUPyOEUX 27Ie -
Meuros or I,3 zo I,6% N u 0,2 -0,3 My , 9Ty CTalh BHIIABIA-
0T B 3JeKTPOAYroBHx nedax, Craxp IOXTHMAD pereMemxyercs mns

OPAMHX HONSIECaeMHX YYaCTKOB,

Xumnyeckuli cocras crany IOXTHMAD (B %):

C, HE OOMEE cevsssssncvscscrcssccccnsasssansces 0,12
Si) HE GOMEE veveereereenssscnsacecsessssnssanes 0437
ML tennernneenneessesnsenescenssnnsasnssssvases 0,9°I,3
Ni evveesescasenecesnsssnnassesnssonsssssssosss [,3<1,6
Mg esseonsernronnseseussennsnnssnneasnnassnacss 0,2-0,3
Nopoeeoossaasoascasscnassscascssscsssssssacsesee 0y0I8
A oo e eeeeaeeisesanaeeersensaenesnneenes 0,07-0,I2
S, HE GONEE eveveseececnncsssscessssssercvaces 0,01
P, HE GOMEE teevvecinensacsscsarasnssssnsasanss 0,02

CpoficTsa ?py¢ zas Tpyoonposozos CII u3
crany Mapxu IOXTHMAD:
TepMuuecKkas 00pacoTKaS
3aKanxa npu K
ornyck npu K



Mexauuueckue cBoficrma, Mila:

Bpp ++evesenensnseneniinsiinenineniaees 560
Gpg +ovescnsersnceasentscianssecsoccanses 440470

R R R I 200 2500

7.4, Aun NONYUSeHHR AYCTOHWTHHX MBOB C BHCOKOH XNazZ0CTON-
KOCTHD B BaBOACKHMX YCIOBMAX NPH CBapke TPyO #3 crans IOXT'HMAD
POKOMEHAYETCH NDHMEHATH CPEZHeIEeTEPOBARHYD CBAPOUHYW NPOBOAO-
Ky (3-5%) Tuna CB-06H3 B cCoueTaHM¥ C HMBKOKPEMHMUCTHMM (HIOCAME
AH-ISM, AH-20 umu AH-60, ¢ nocieaywmeR oOfsaTeNBHO! TEepMoolpa-
OoTroO! mBOB (3aKanka + OTHYCK).

7.5. lloBOpOTHYD ¥ HENMOBOPOTHYD CBApPKy TPYO 43 CTANM
IOXTHMAD B MOHTAKHHX M TPAaCCOBHX YCHOBMAX OCYHECTBIADT MO Tex-
HoXoruu, paspacdorandoit BHUHCTou,

7.6. JnA HSOIHYTHX KOMIEHCAIHOHHHX yYacTKOB,BKilvyad (acou-
HHE ZETaNK,PEKOMEHAYETCH NPUMEHATH> SKOHOMHONETMPOBAHHYD HUKe -
JeM HepxaBenmyD aycTesuTHYO crans IOXT4TI4HAT (SU7II).

Xumuyecku#t cocraB cranu IOXT4T'I4H4T
no TOCT 5632772 (%):

L ) HE GOMEE veveeesvernocscnssssncsesesoanses Oy
Sl, HE OONEE -eveeesercncsscascssasssscecnsas 0,8
M e eereeieneesneesnsseensassesennsscasnsssnss 13,0-15,0
DL ceveneneenrenenrenensencnsensensasenssenes 13,0-15,0

Nl i iiiiereeeononcncnsessssnsscocnsncessrcnse 248=4,5

L R | I o Y -

Sy HE GOMEE vvvvevorecescssstoncescascnsoeses 0,02
Pny, HE GONEE «vvevesveserecenssasasscanneseass 0,035

Crans 3aperucrpuposasa B [ocroprexuazsope CCCP B KauecTse
MaTepuaja ZAf TPYO 4 JMCTOBOTO MaTepuana AZis COCYAOB, paloraw-
HOUX MOA AaBleuueM. CTANh MMEET BHCOKYD NIACTUUHOCTD U YASPHYD
BABKOCTH NPM HU3KUX TeMneparypax,

CTans yAOBAETBOPUTENABHO AEPOPMUPYETCH B rOPAUEM ¥ XONOZ~
HOM COCTOfHMM, XOpOLO CBapuBaeTCfi. PexoMeHzyeMHe NpucaZouHHE
MATEpMANN: pAeKTPoan THna AHB-24 ¥ CRapoudas NpOBOIOKA Cp -
O4XI9H9, TepumooOpaGoTKa CBADHHX WBOB He TpelyeTcH.
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CTaHzapTH30BaHHNE MeXauuyecKue cBoficTBa
crann IOXT4I'T4H4T mo TOCT 7350~70:

Pexnu TepMoodpaGorru, K:
3aKaNKa

®000evsssrsaterseses seassssnsens I

(Boza WA BOSHYX
Mexanumdecrue cpeficTBR Cramx X3 ANCTeB Texmmmed 4-50 i, Mia

65P JKTE/CNS ceosesoscvemmessscsssssascsse 539
602 lm/c.z.............7.......--...-...., 2‘45

i ’ 08000 00s0ctosgrtosetssesrBensene 40

7.7, B cBA3K C BHCOKO# CTOMMOCTED K Ze(ULUUTHOCTEHD aycTe~
uaTuoft wepkasepueit cramy IOXI4IT4H4T wonwuecTBO ee npu CTpoU-
TENBRCTBE TPyOonposoAos COI' zomxuo GNTH CBEACHO K MUHHEMYMY.

8, KOHCTPYKLUA HUSKOTEMIIEPATYPHHX TPYB

8,1, Kouc?pyrnas TenioA30XKPOBAHHOR TPYOH ANA HAZ3EMHOT'O
TpydonpoBoaa CII' B npuHnENMaALRON CXeME COCTOMT M8 CTANBHOM
TpyOu zmaMerpoM 1220 mam 1420 ux ¢ yueroM TpeCoBaHuit paszena 7
HACTORMRX PexoMewpanull, KONBLERONO CHOH PENAONIONALUOHHOTO MA~
TepHaNa HA HAPYEHOR NOBEPXHOCTM TPYOM (B AakbHeidmeM - Teniouso-
NALRNOHERA CHOR) M IMAPOMSOANNNOBHODO NOKDHTHH HA wApyxuOft mo-
BOPXHOGTH TENNOUSOAANBOEBOIG CNOH,

8.2, Jlan noaseMuoR Rpoxrazxn TERAOMSONMPOBAHHAN TPYOA
JOIXHA MMeTH: yTAxenspmee GorOHHOE NOEPHTEES, OZHOBPEMEHHO 3amu~
mavmee TeNNOR3ORAUMOHHEE CIOR 0F MBXAHMYEOKOr'0 BO3ZEHCTBHA 38—
XBATHHX YCTDOUCTB NDH TAREZaxXHHX paGor8&X, GOCPEZOTOYEHHOTO A&~
BHeHHA Onpop Ha OPOBKE M HSDABHOMEDHOI'0 OTNOPA TPYHTOBOI'O OCHO-
BaHMA B TpaHmlee, AYHAMMUYECKOI'O BO3BACHCTBHA rPYHTA NDH SACHOKS
rpaumer (puc.II).

8.3, B RauecTBe TENNOMBOAANKOHHOrO MATEDHANA xuA TpySo—
nposoaos CIT no zauwunM meciuegoBaupit BHUMCTa = CP BHIMCTa [1
¥ Ha OCHOBAHMM ONNTA KDHOreHHO TEXHMKHM MOXHO NDEMERATH NeHO—
nonpyperad (NPEANOYTHTENBHO), Nemononucrupoxn, PN, NCY -
BHUUCTa, MaTH 43 MuNeparbHofl B&TH MIA CTERIOBONOKHA.
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TexHAUECKUE XAPAKTEPHCTHMRM TENNOM3OAANUOHHHX MATEDHaloB
npUBeReHH B 1aln.6.

8.4. TonmuHa TeMIOM3ONALMOHHOTO CIOA K3 MNeHOMoAMyperaHa
ANA Haf3eMHHX TpysonpoBozoB CII' cocramnser I00-I50 M, AAA
NoZ3eMHHX ¥ HaseMHHX (B Hacumu) 300-400 umm,

Puc,II. Yauu nopsemuoro Tpydonposoza CII':

a~-Haz3eMHHIt KOMIIgHCATOp; O-TOA3EMHAA TEMIOrHAPOM3ONTA~
LUuOHHAA Tpy6a; I-Tenaou3oNMpPOBAHHOE NNEYO KOMNEeHCa -
TOpa; 2-OCHOBAHKE HENOLBMKHOXA ONOPH TUNA CBAK-000NO0Y-
Ki; 5-ONOPHOE KONBI0 HA CTEHKe CTaNBHOA TPyOH; 4-CTANB-
HaA TpyOa; S-TENNOU30IAUMOHHNA CJION; 6-THADOM3ONALKOH-
HOe NMOKPHTHe; 7-COOpPHO® %XeXe3008TOHHOS 3AUNTHOE JOKDH-
Tue THna YKC; S-BREAKNEM LCHTPHDYOLME K aHTHOPUKLUOHHLE
u3 groponnacra-4; 9-3acHNKa US rufpPodoCu3MPOBAHHOIO
TpyHTA

8.5. llopu3oBaHHHE NIACTUYECKUE MATEPMANH HAHOCHT HA MO-
BEPXHOCTE TPYOH HANMHICHUECM, BCTEHUBAHMEM WUIM BCHYYMBAHWEM B
KONBIlEBOM NMPOCTDPAHCTBE MEXZY TPYGOHl M HMAMHAPAYECKUM KOXYXOM,.
KoXyXOM MOXET CIYKMTH T'MADOM3ONALUOHHOE MOKPHTHE (CM.N.8.I),
JCTAHOBICHHOR H3 TPYOY C KOJBIEBHM 3a80POM M 3aKPENNEHHOE NPO-
KJIafKaMi U3 KeCTKOTO TEeNNOU30NALNUOHHOr0 MaTepuala.,

8.6. TpeGoRaHnAM THAPORIONALUAY TeHNONIONANNOHHOTO CHOR
oTBEUAET JUCTOBON nMoNuMMepHHil MaTepuall (Hanpuuep, U3 NOAUDTUIE—
Ha TonmuHofl 4-8 Mu),
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Taonuia 6
TexuuyeCKue XapaKTEDUCTHUKM TENIOM30NALNMOHHEX MATEpPMALOB

——

Qu3NKO-TEeXHUUSCKUE ITOKA3ATeNAN

TensounsonALMOHHK ! - ’ .
naTepuan iKaxymascs jlpeen mpou-;Kosgguuuerr ;Temneparypa;Bogonorno-;00beMHasn
jIIOTHOCTE, jHOCTM HPH irennonponon-;sncnnﬁara— jlledde 3a  {MAcca B Cy-
j Kr/M3 | oxaTmu,  jHOCTH, jaun, j24 4,06.% jXOM COCTOz
i i MMa i Br/(u.X) i | FIHUIL, KT/M
MenononucTupon 40-60 He uenee 0,I5 0,038 Or +353 z0 He Goxee 25-40
npu _u3ruce -I53 0
£
Penondopmansgerna- 80-I00 0,25 0,04 O'r +453 xo 3-I0 80-I00
HH! neHonuacTt =93
Newonnacr NCO-BHUUCT 70-I00 He menee 0,25 0,043~ Or +353 ao He Gouee 70-100
0,046 -123 0,4
Nenononuyperaus He meuee 0,2 Ilpmw 293 K O +g§3 no 0,6-I,3 30-~70

Pa3NUYHEX MAPOK He Coaee
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8.7. Coexuuecure NNCTOB M3 NOXAMEPHOT'O MATEPEAXR BHIOXHAYT
CBaPRO} BCTHK C NOMORBD PODAYErO BOSAYXA B NpDHMeHeHHeM npEca -
AOYHOrQ NPYTKA U3 TOrO Xe MATEDHANA.

8.8. MexaHusanus nmponecca OOePTRE H SAKPENXCHHA ANCTOBOIO
NOoXEMepa Ha NMOBEPXHOCTE TEMIORIOARKHOHHOTO CHOf BOSMORHA C NpPR-
MeHeHEEM KOMIPECCHOHHOR 3BTOMATMYECKOR CBADHN HAE METOZOM CHi~
pansHOft HAMOTKE B COUETAWMH C 3BTOMATHYECKO# cmapxoft, pme.I2,

Puc.I2. Texuonoruueckue CXCMH MEXQHMBAUME HaHECEHNA
THEADOM3ONAIAE M3 NMONMMEDHOrO AMCTOBOTO NEACTHRA HA
TpyOy ¢ TendoBolk maonanueRts

a~MeTOAOM KOMIPECCHOHHOR CBapKEM; O—-METOZOM CRKpaiL—

HOIl HABUBRE C aBTOMATHUECKOR CBapkok; I-craxpuas

TPyoa; 2-TeniOR3ONBNKOHHNE cuEOl C POXErOBHM NOKDH -

THEM; 3-NieHTa NONUMEPHOTO NOKPHTEA; 4—Heys; 5-CBa -

pouUHAs r'ONOBKA; 6~KaMepa NPeABAPETEABHOTO OXAAKKEe -

HEA; 7-xAMepa MRTEHCHBHOrO oxfaxxeums; 8—HopMybEas

BTYAKA

Hasecedne NONMMEPHOro THZPOMBOXMPYDMEro NOKDHTHS H& Tel-
ZOESOXMMOENER CAOR HaNuWACHHEM TAKXe MOXET CAYXKTE OCHOBOM
MeXaBH3A LKA,

8.9. Temnu ¥ 3)JHexTHBHOCTS NOTOUHOI'O CTPOMTSIECTBA TPyOO~
npoBogos CHI' uory® OHTH ZOCTHPHYTH NYTEM NOCTABKU HA Tpaccy
TeNAOrEAPON3OANPOBAHHLX NXeTel HE MeHEe YEM K3 JBYX CTAXZBHNEX
Tpy6, T.¢. ATKBOR He MeHee 20 M,
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TexHMUYECKHE XADAKTEPHCTHEM ¥ TEXHOIOTNUYECKMe CBOHCTBA BH~
NyeHAEMHX NPOMHIJICHHOCTHO NOPH30BAHHHX M MOHOJMTHHX ITONHMEDPHHX
MATEDHANIOB NO3BOAADT CO3KATH 3aBOACKYD 4 04 S0ByD TEXHOJIOT'HD
MEXaHNSHPOBAHHOI'O HST'OTOBACHHS TERIOTHAPOE3OAMPOBAHHHX NAeTel
HEOGXOAuMON ZAMHH,

8.10. Jlun rennomoil m3oaanuy Tpydonmporozos CNI' MoxHO Mpy—
MEHATH XECTHME TONAOMU3OAANNOHHHE HSACAMA B BUAE CETMECHTOB HIM
nonyxoXien M3 NeaonoxucTEpona NCB-C, (eHonbREX nHewomnacros OFII,
NIC®-BHUMCT u nmenomonmyperaua MY pasaAMuHHX MAPOK.

decTiue TENROH3ONAIMOHHHE M3ZEAMA MOXHO H3I'0TABIRBATH B
BABOACKMX KI¥ O3130BHX YCIAOBHAX.

8.I1. MArkue TeNAOU3ONRHMOHHHE H3ACAMA NAA TPy GONPOBOZOB
COT' usroramnunsadT B Buje MATOB M3 MHHepanbuoil BaTL C ODMEHTH-
POBAaHHHEMM BOJOKHANU UIM CTEKJIOBONOKHA, MATH OOEDTHBANT HOMMI-
THACHOBON NiuecHKOA WM on=.0id.

MArkMe TenAOK3CHALMOHHHE M3ZCHMA XOIXHH OHTH JAOKCHH HA
TPyOH NDH NOZ3eMHON M HAZ3EMHOU NMPOKAAZKAX TONBKO MEXZY KON~
HaMM H3 XeCTHOT'O TEIJIOM3QIALHMOHHOTO MaTepmana. HasHAYeHEE KO-
el — DPeROXpaHMTE: OT CMATAA T'MEPOM3CJSAuMOHHOE NMOKPHTME M Tel-
JOM3ONALMOHEHE MATKME M3ZeAMA HDH CKI.7 - OBAHMM, TPaHCHODPTH -
POBKe # TOZ3eMHON MDOKRIAAKE,

8.12. Onmpauue TEnNOH3CHANMOHHHX TPYO B YyCAOBUAX CKAAZM-
POBaHKMA, TPAHCTMOPTHPOBKA M MOHTAXa CIEAYET OCYHECTBAATH HA
yuasTHaX C WECTKiMM TEMIOM3OAALMOHHHM MATEDMANOM C YUYETOM AONy-
CTHMOT'0 ONCPHOT'O AABJEHMA HA CadTHE YEONOMIOAAIHOHHOT'O MATECDM-
ana,

Tlpeaxeny NpoYHOCTH HA CKaTHE, RPUBEZEHHOMY B TAON.6, AOCAR~
HO COOTBETCTBOBATH ZONYCTMMOE ONOPHOE AABAEHHE HE OoXee
0,1 Mlla mMps ROHCTPYKTHBHOM OGECNevYEHMHM ero pacnpeieHreHus,

8.13. JlaBneHdde HENOZBUXHHX M NOABMXHHX ONOP HAX3EMHHX
TpyCONpPOBOZOB XZOAKHO NEPEAABATHCA HR CTEHRY CTanbdoll TpyOu we—
pe3 onopHHe KoXsha, pelpa, NIACTAHII, MEHYS TENIOK3OAALROHEHR
cxnoii,

llpu nozsemuoli uia¥ HA3cMHOM (B HACHNNA) NPOKI3AKE TENNION30~-
IANMOHHNA CAO#R CleAyeT OFpaxzaTh OT MEXAHMYECKOT'0 BO3AGHCTBUSA
TPYHTA XECTHMM 3AMHTHHM NOKDHTMEM. llelecooOpasuo AAA 2TOU LEiau
NPUMEHATD MSZeNms u3 OeToHa (KONBUA, CETMEHTH, KOANAK4, CIIION-
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Puc.I3. Cxeuu y3XZOB NOXBEMHOrO ¥ HAZBEMHOr'O CROCOGOB Npox:AzX
y !p?Onnponona Cﬁﬁ: P "

a—zvaamon MoA36MHOR NPOKAaAKH; C-YUaCTOK HAZ36MHOR MPOXNAXXN; I-Hazseu-
HHR KOMNMeHCALMOHHHA YyYACTOK HA NeDEceyeHHE C BOZOBOXZOM; 2-HAZSEMHHE KoM-
NeHCANMOHHNA Yy9acTOK HA NEepecedeHud G TPAHONOPTHOR MAPRCTPAIID; 3~pagae-
LATGABHEA NOZ3eMHHR ynop; 4-nNpAMONMHERHAS NMDOKIAZKA, OTPAXKZADEAS TPEmR0-
MBONANMOHHAA KOHCTPYKUMA NS OOZNOBMAHHX OAOKOB N HNANT; S~NOHGPOYHO® CO-
qeHue OrpaxZavmefl TONNOU3ONALKOHHOR KOHCTDYKUNK; 6-ue$exo 4yepes BOZHYD
nperpazy, COBMEmMEHHHYE C KOMISHCATOPOM; 7-npoxua£sa aMefixoff o HaRIOHEO-
My YUaCTKy Tpacou; 8-mapHEpHOOanaHCHMpHAA ONOpa SMeAxM; I-KaTROBAS OBO-
CozHONOABUEHAR onQpa aMeitrM; LO-yraosas uenoixlmamor aualixy; 1I-
TENNOK30NKPOBAHHAR TPyOa; Ié-uozyx ¢ 3aCHNKOX NOPONKOBOR naoxanxel



HO€ NOKPHTHE), MCHOIB3YS MX OXHOBPEMEHHO KAK yTAREIHTENHM, Hpe-
AOXPAHADHNKE OT BCHANTHAA M KAaK 3aMUTY. OT NMOBPEXACHEN T'MAPOU30 -
NAMOHHOTO MOKDPHTHA, pHC.I3.

9. NIOZ3EMHAA TIPOKNAJIKA

9.I. Pexonengyeune ycuopuf H2 NPOEKTHPOBAHME HOASEMHOI'O
MATMCTPAABHOro Tpydonpososa CIOI' ONHTHO-NPOMHENEHHOT'0 Ha3HAUE-
HHAS

AMaMeTp cTanbHOR TPYOH HA OCHOBHOA uacTM TpaccH — 1220 mm
M, BO3MOXHO, HAa YaCTH TpaccH — I420 mu;

MaTepuas TPYyO COrNAcHO pasgeny 7 Aad nuHelinoli vacTm Tpy-
donposoga - I0XT;

paGouee (HOPMATHBHOE) AaBleHMe Npozykra P=5,5 Mla;

TeMnepaTypa NMPOAYKTa M CTeHKM Tpyo I53 K;

BO3MOMHAA HAuGONBNAs TeMmeparTypa COGZHMHEHHS YUACTKOB B
HUTKY Mexzy HC nmoc 283 K;

HOPMAaTHBHH] TeunepaTypuu#t nepemnaz Muwyc I30 K;

TEMIepaTypPHH! DeXxMM - CTaCUABHHNA, TeMlepaTypa CTEHKM
cralbHOfl TPYOH H3MeHAETCS BO BpeMs NYCKA NPM 3aX0JaKMBAHUK
Tpy ConpoBoga Ha 20-30°.8 CYTKM ¥ NPH BHHYEZEHHHX OCTaHOBKAX
Ha y4YacTKax C NPOAYKTOM TeMIepaTypa M3MEeHAeTca Ha 2-3% 3 cyT-
Kif 5

TONMMHA CJIOA TENIOM3ONANMM M3 NEHONmoJMypeTaHa Io ZAHHHM
Tennodusuueckoro pacyera 300-400 MM ¥ ZAA HAZ3IEMHHX KOMIEHCa-
OuoHHHX yuacTkoB I00~I50 MM uid B Clyyae NpDHMEHEHHMA APYIoro
MaTepuaza ¢ JKBHBaZleHTHO# ToamuHOl CHOs CileAyeT PYKOBOACTBO—
BaTECA paszenoM 8, Tacn.6.

9,2, PesynpraTH pacueTHOro onpeZeleHUA OCHOBHHX NapaMer-
DOB KOHCTDYKIMU NOAIEMHOTO TpyGonposoza CII' mo 3aBUGUMOCTH
paszena 5 npuBezieHH B Taln.7.

9,3, U3 zauHHX TAON.7 MORHO 3aKIOYUTH, YTO NPU NOJHOM 33~
meMJIeHHd TPyOonpoBoAa (eciyM NPEANONOXXTH BTy BOSMOEHOCTH) MpPo-
ZLONBbHHE OCEBHE HANpPAXEHMUS DACTAXEHMA OT BO3AEHCTBUSA HODMATHB -
HOPO TeMNepaTypHOro Nepenaza u AABIEHUA NMo gopuyie (67)R0CTH-
rant 420 Mila, aT0 NMpeBHWAET PacyeTHOE COMPOTUBNECHME A7 MATe-
puanos TpyG u onpeAelfeT HEOOXOZUMOCTH YACTUYHOR KommeHCALMH
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Sh

TaGauna 7
TexHuuecKue XxapaxrepucTUKK gaéﬁguuux W NMOZ3EMHHX TeNIoK30MKPOBAHHNX
TPy

Nloxasarenn i
!

ir SHayeHus noxasareineit znA TpyOOMPOBOZOB DPASHOr'0

zuauerpa ( O, ) 4 NpONOKERHOr0 B Ipydrax pas-
"woi xaTeTropun

2y = I,22 u

.0”:'.1

Y

I-1 xar, ; U-IY xat,

I-ll kar, | U-IY xar.

Hazsemsas i MOZ3eMHAS DDOKNAZKY (odmasn)

PacyerTHoe conmporuBiecHue ( / ) npu O =
560 lilla o

Tonmuua creuxu (pacuerwas) (J ), M
[inouaz® nomepevHoro CedeHus CTeHKH (F ),M
MoMenT wuepnuk ceveunsa ( J ), M

Macca I u TPyOH ( 7,,, )y H/nu

Macca Boan B I M TPyOH (g,””), H/nu
Macca npongma B I u TPyOH MPY  p* =

= 420 xr/M
Koasuesoe wanpsxeune npu /2 = I ( bgy),Mla
I,I (6yy),Mia

Konsuesoe wanpaxeHue NP4 /7

HazseMmsas NPOKAALKE

Macca I M maonaAudM ¥3 neaononuyperaua Tk
u3= Oy 0,10 m (Zpry )y B

285,7 342,9
1,27-1072 1,06.1072
480.107%  402.107%
0,87X1072 p,73x1072

37,6 31,5
112,0 112,8
47,1 47,4
259,7 31,6
285,7 342,8
1,66 1,66

285,7,
1,47 10
649.1074
1,6x1072
50,9
IsI,8

63,8
260,1
286,2

1,91

342,9
1,23. 10-2
Shiy o104
I,35x107°

42,7
152,8

64,2
312,0
343,2

1,91



9y

Tipogonkeure Tadun,?

Noxasarenu

Snayenus noigsamenen Zus TpyGONMPOBOZOB PasHOro
j amamerpa ( ] nponomennoro B I'DyHTaxX pas-

HOR KATeroDUK
Dy = 1,42 M __

1
1
!
I Dy =1,22 u
i I~ ka?. y [I-IY xar.

Il xav. | U-I3 xar.

Mecca I M rxn onaoaﬂumu 3 nonus!uueua
npu Oy G rows )» B/mM
06uan nacca Oea nponyxwa u Bonu

( Dot ), H/oM

Odas Mmacca I M TPyOu ¢ Ropodt, H/nu
O6mas Macca I M TPYyOM ¢ MPOZYKTOM, H/nu

lloaseuuas npoxuanxa

Macca I u naonsnuu #3 NEHONOAUYDPETRER
npx .oy, = 0,30 u, H/nx
uacc% Iu rnngonaon 3 NOAMBTHNEHA
npH 0y 5 M, H/nu

Macca xeneaoderounoro 3aMUTHOTO NOKPHTUA
npU Ows = "

Macca su!ecuea off BoZH npM =
= J000 xr/M8 ﬂ/nn Au TpR 7

Macca I M rpydu C NpoxyrTOM, H/uM
HeoGxozumas mpurpysie 3acCHNKOft, xro/nu

Odmas Macca I M TpyOu Ces xenespleToH-
HOT'O NOKPHTHR, KI'C/M

2,1 2,1 2,4 2,4
41,4 35,3 55,2 47,0
1534 148,1 207,0 200,0
88,5 82,7 119,0 III,2
5,73 5,73 6,48 6,48
2,72 2,72 3,0 3,0
223,8 223,8 246,0 246,0
356, 4 356, 4 4264 4264
317,0 311,2 370,2 362,4
865,5 926,5 1200 1282
2700 2638 3064 2982



Ly

OxoxyauKe madxn,?

Suaveuns noxasarenech 1A TPyCONPOBOZOE PasHo—
ro zuamerpa ( o ) ¥ TPOJNOKEHHOTO B I'PYHTAX

T
!
NlokaszaTenu ! a3Hoft karero
1_?__.L.__,_M
| #m1.22 K 5/1= 1,42 M
| I-0 xaz, ,’ -1Y xar, | I-0 gar, | 0O-I¥ kav,
Ofmas magca I u TPyOH Oe3 npomykra G u3o-

asnuett, H/nu 269,85 263,75 306, 38 298,18

Ocesoe npozonbHOE Hanfmenne npu NOTHOM

3amMeMIeHUR Npu 2 = (@',,,,zvg, MIla

Ocesasn npoxoNbHand CHIa DEGTHRSEHH npu_Inoj-

HOM aam§m§ﬂun npu A¢ = I30°%C, nz = I,

( 5';«4 []

l'épnrpyax)m NpoTUB BHAEPrMBauns Ges 3anaca
8

npu H/NM HAYANBHOM DAZKMYCE KPUBH3-
HH yuacTxa ﬁo H

+413,3 30,4 +4I3,4 +430,5

1,32x10° I,07xI0°  I,79xI0°  I,44xI0°

0 u 1,32x102  1,07x10%  I,79x10° I,44xI0°
102 u 13,2 10,7 17,9 T4
108 u 1,32 1,07 1,79 1,44
3x10° u 0,44 0,355 0,597 0,48

I puMevgauue, B radiuie NPUHATO cilenyomes 0003HavEHHE: N~ xosdpuuueHT
neperpysk4 N0 naBsreHuw,



TEPMOYUPYTOr'0 COKPAHMESHMA AAMHH IOZA3EMHOr0 TPYOOIPOBOAA OT pac-
YeTHOTO TEMIePATYPHOrO nepenaza.

9.4, Nparpysra g s YyAepzuBabmas oT “BHAEPrEBaHEA" TPy-
donpoBsoza 3 Tpaume# Noz BO3ZefCTRUEM pacTAruBavmeil oceroit
CuNH, He0GXOZMMA HA BOTHYTHX KDMBHX, YTO XapaKTepHo Aas Tpyolo-
npoBoga CII'. B npeanoioxeHds NOXHOI'O 3AEMACHUA MPK HAYAXBHOM
pazKyce KPHBUSHH f’o‘e 104 npurpysxa g rocruraer 18 z/u
(cM.raln.7), yTO NPEBRHmAEST BO3MOXHOCTH KOHCTDYRTHBHOTO M 3KO—
HOMMYECKH NPHMEMIEMOT0 DeHeHHA NPHIPYSKM M TAKEe OPMEHTApyer
HA KOMIGHCALMD TEPMOYNPYIOro W3MEHEHAS AARHH,

9.5, Nipurpyaxra, AOKAXMBYDHAH BHTONKMBALEee ReHcTEHE BOAH
Ha cayuall 3aTONNeHHA TpaHmell ¥ HACHWEHMA T'DYHTA 3ACHNKM BOAOR
B NPeRNYCKOBOR NEPEOX C yueToM CAaARACTHPYOmEr'o ACHCTBUA I'pPyH-
Ta,COCTaBIfAer NPEMEpHO 2 T/M, YTO BIONHE AOCTYIHO AN NpaKTH-
YECKORO OCYHeCTBAOHuH,

9.6. Noxaeuunit rpyGonposox CHI'y, oTBevavmuit TpeGOBAHHAM
HACTOAHET0 pasjela, BOSMOXEH B BADHAHTE KOMCTDYKTHBHO! CXeMH,
npuBegeudo#t #a puc. II m I3:

a) TPyGOnpoBOA COCTOHT M3 NPAMONMHEAHHX B IJIaHe NMOA3EM -
HHX YYACTKOB ZUEHON 2-3 KM, MEXAY KOTODHME DaCIONOXEHH HAZ3EM-
HHE EoMIeHCanuonHHe yuS8STKE [-o6pasHoit GopMH C pazguycoM Kpa —
BH3HH OTBOJIOB HE MeHee 7 M ;IR 00eCNEeueHHA NPONYCKA IODMHA,

Jns pacHONOXCHHMA KOMINGHCAIMOHHHX YYACTKOB MCHOAB3YRT NO
BO3MOKHOCTH IOHMKEGHUA pensefa MeCTHOCTH: NEPEXOAH uepes NOUMH
per, Golora, Nnepecevyenus ¢ MHKGHEDHHME CETAMM, YTLIH NOBOPOTA
TPACCH;

0) npaMoimueiiHHe Y9YACTEM MOHTUDYOT U3 TENIOM30XUDOBAHHHX
naereit ¥ CBAPEBAUT B HUTKY HA& GPOBKE C NocAezyomeid M3oAARMeR
MOHTAXHRX CTHKOB;

B) yCTAHABIMBAOT GeTOHHHE yTARENAOMMe Npurpysn Tuma JKC,
KaK noxasaHo HAa puc.II (oHm xe ABASOTCH BAMUTOR ANA TENROrHA-
POMBONALMUK) C 3a30POM B 4-5 CM OTHOCHTEIBHO I'MADOM30INUPYOHErs
noKpuTHA. Ha BuyTpeHHedl nosepxuocTH cermenroB YKC npum ux u3 -
TOTOBJIEHMN YCTAHABIMBANT LEHTPUPYOMME BKIAZHIM 43 aHTHOPUKIM-
OHHOTO MaTepHana (Hanmpumep, fropomaacra—4);

T') B KayeCTBe YTAKENAADHEr'0 NOKPHTHA MOXHO NDHMEHHTH 3a-
BOACKOE OGeTOHHPOBAHHE TENMAOTKAPOK30XMPOBAHHON TPYOH MAM NMie-
TH C KoxbUeBoOR paspesroit no cxeme puc.l4. Jns oGecneveHHs CBO-
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GOy NPOZONBHOrO NepeMemeHust TPYOH OTHOCHTEIBHO C6TOHHOI'O MO~
PHTUA A0 OCETOHHPOBAHEA HA TMAPOU3ONANMOHHOE NOEDHTHE CIenyeT
HAHECTH AHTHIPUKLUOHHWA cloft B 0402-0,025 M (manpemep, u3 ac-
Gecra ¢ TpaduToN);

X&) Macca ¥ THOKOCTH TEMNOU30MHPOBAHHHX TPYO C KOHCTPYK-
ngeit GeTowHOro MOKPHTMA (MO Nm,B, I') NOSBONAET OCYUECTBHTHL YK~
NAZKYy HATKM B TPAKNEN HECKOZbKUMU TPyCOOYKIAZUUKAME IO TEXHOIO-
ruyecKolt cxeMe, aHanormyHofl yRNazKe 0OETOHMDOBAHHNX OCHYHHX
TpyC.

Puc,I4. TenIzoruzpou3oIupoOBaL-
Hag Tpyda CII' ¢ saBoackuM oGe-
TOHNPOBAHEEMS

I-cransran Tnga' 2-~TEnI0R30~

NAKMOHHKGR CHOK; 3-rnnponaonz-

OHORHOE NOKDHTHE; 4-anTHOPUKIM-

ouuuit caoff ¥3 acCecra ¢ Tpagu~-

TOM; S5~3aMMTHOE NMOKPHIEE 88 - J
BOACKOTO 00eTORAPOBAHAR

9.7, JAna sacHnK# Tpaumeit TpycompoBogoB CIT' caezyer mpuMe-~
HATH T'uZpofOCHN MuHepanbHEE rpYHT - AECOK, CYHeIb, CYTIHHOK,
nepeMenauuull ¢ 7-8% CWTYMOBMZHHX OCTaTKOB KDOKMHra HedrH. Ta-
Kasd PPYHTOBAA MACCE MMEeeT HAYAIBHOE CTPYKTYPHOe ClefleHMs, YTo
yBeduuuBaeT e¢ 0annacTHpybmee xe#cTBME CpaAsy Xe Mocke 3aCHITKH,
0COGeHHO NPH IOCAORHOM mAM, XOTH OH, NPE INOBEPXHOCTHOM YILIOT—
ueuuu (om.puc.I3).

Ins noaseMHHX TpyGonposogoB CII' sacumka u8 rugpPodoluoro
TpydTa yAyUEAET PUAPOIAMMTY TENNOMSONALKOHHOr'O MATEDRANA.

9.8, TuppodoOuut rpynr uMesT NoBHmenuoe & Conee yorTohum—
BOE BO BDEMGHH TEINOBOe CONPOTHBAGHNE B CPABHEHMM C ECTOCTBEH~
HHM TDYHTOM, KO2(QULHeHT TENAONPOBOAHOCTH CRTYMM3KDPOBABHOI'O
necyaworo rpyara cocramuser 4 = 0,46 zo 0,7 Br/(M-k), Gury-~
Mm3MpOBANHOTO Cyramaxa A = oz 0,23 a0 0,35 Br/(u-E).

9.9, Koumescaums TepMOYNPYTOr0 H3MEHOHHA ANMHH NOZSEMHO-
ro TpyoonpoBoZ& C KOHCTPYRTHBUO# cxeMoZ mo n,9.7 mpoOMCXOAMT
nyTeM M3rH0a HAZ3EMHHX KOMIGHCARNOHHHX YYaCTKOB B CONPOBOKAR-
eTCH NPeoZONeHREeM CHN TPEHER HA NOBEPXHOCTH Pasziela I'HAPOE30-
JNALAOHHOTO MOKPHTAA ¥ HAPYXHOR Geromsolt (cGopHol#! ANM MOHOUHT-
ROit) nparpyxaome## ¥ Orpaxzavmell RORCTDYHIME.

9,10, JuaCTHE MEXAy KOMIEHCATODAMM He AOMKHH HMETEH Ha-
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TANBHOTO USPUCA pazuycoM [ < IO’ lips HeCOGIUZEHAN 2TOTO
YJCHOBMA NMPUTPY3KA g,,,; 3 ynepxnnamaﬂ TPYyOONPOEOL OF Bh~
AEPTUBAHKA, SHAUHTENBHO I'pessmaer COOCT BEHHYD ndccy\;[ n
CHIN TPeHU TENNOrMAPOM30IMPOBAHHOTO TPYUONPOBOAA N0 0BT OHHOH
OTDaxAanEEl KOHCTPYKUAM BO3PACTANT,

9.1I, B XAYECTBE ONOPHHX KOHCTDFIUiN# ANH HENMOABUAHIX
ONOp KOMNGHCALUMOHHHX yuacTkoB (cMm.puc.II u I3) moryr Gurs npu-
MeHeHH Kene300eToHHNE KOABUA (THNA BOAONDOEOZHHX KONOZUES),
ONYCKACMHE B I'DYHT METOZ0M I'DABUTAUUAOHUOTO "33aZABAMEBAHuA" ullii
BHOPALUOHHOrO NOPDYXEHHUA C W3BAeYeEMEM Kepua (HA NNOTHHX TPyu-
Tax) Ul¥ Ge3 M3IBNEUeHUA KepHa (ua TOPie).

9,12, KoHCTDYXUUE Tennorufpon30iuDOBaAHHEX TRYC &UA #15—
3€MHHX KOWliHCATOPOB OMpPEZENAeTCH yeaoBuAMM N.8,13, Tenicuso-
nupoBaHEe TPYOH He AOMYCKASTCHA ONMPATH Ha OHODHHG KOHCT DYE -
LUnu MOCPEZCTBOM CXaTUA TEINOMIONALUUOHHOTO CHOR, Lis =T0. LEld
ClenyeT NPALEHATH ONODHNE BIEEHTH M3 CTAAN WM LeIc200eToHl,
nepepadiyie AaBAeHne OMODH CTEHKE CTUIBHOW TPyOU CIriac:o
pue, I3,

10, dAA3ENAAN TNPOKAAAKA

10.I. B 33BHCUMOCTH OT MECTHHX yCHOBMM ANA HAZBEMHHX
H.T, TPYGOIDOBOAOB MOXHO NPUMEHATDH CJAGAYOUME CXSMb NPORIALKAS
3MEHKOH OTHOCHMTENBHO KODOTHUX APAMHX YYACTKOL, IIAZH0 CONfi~
KEHHHX MONAY COGOM, NPAMOAMNGUHYW B- NABHE C. KOMNCHCALWO| :iky
yUaCTKAaNM X TApanneNbHyD NPorIagky (CM.puc.I3).

10.2., TexuuyecKkand X3aPAKTEDHCTAKA CXEM HAZSELHOL TDPOLN L~
KM npuBexeHa B TAON.8.

10.3. %A OXHOTO TPYGONPOLCAZ HOKHO NDPUMEHATS P33RAYHHE
CXEMH NPOKA3ZKM, XAPAKTEPMCTHAKM AONKHH COOTBETCTBORATDL HECT -~
HHM YCHOBUSM CTDOMTENBCTBA M oKCHAyaTailMi.

I10.4. Npoxnazky 3Meilxoit {eaeCoo0PaA3HO HCHOABIOBATD B4
NOBHMEHHHX YYACTKAX TPACCH 4 Ha YKAOHAX B CBA3M C JuEpOHHOBTEO
CHET'OEOT'0 NOKPOBA ¥ BO3MOXHOCTEO 2AKPEHJiEHMA TPYOONpPoOnoii N
OCeBHX MepeMeneidil Ha YHIOHAX C .TOMOLBO GOJBHOrO uhicia Handix
BURMNX Onop (Cu.puc.I4).
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TaGnnua 8

TexHAyeCKasi XapaxKTcpPMCTURA CXEM HAZ3eMHOR

NPOKNAZKA HU3KOTEMIEPATYPHHX TPYO0~

NpOBOAOB
Cxema | Npeusymecrra i Hemocrarxu
Npoxnazka I. Kounencamuno Tepuoynpyrex npo- I, Tpyoa gonxua
3uelinolt MONBHHX NepeMemeusi ocymecT - GHTB pacLoAf:ie-
BIADT Ha KaxAOM YUacTKE B HA BHEE CHEro -
npezeiax ero AAMHH NDM MeHee BOT'O NOKpPOBA
MHTEHCUBHHX HANPAKEHEAX W3TE—
Ga, ueM B LEHTDARMOOBAHHEX  2° %§§g§:§§°“;ggggf
KOMII@HCATOpaxX HpAMONKHenHOR
TIPORAAZ Kit . Jonoxueso yor—
2. OTBOCMTEABHOE KONRIECTBO HE- §g§g§30 orpax-
NOZBUEHNX ONOD B HECKOABKO
pa3 Goibme, ueM Npy npaMoiu- &, OrpasuueHa Bos-
Heltnoit NMpoxnazKe MORHOCTD NDitl€=
3. Henoxpuxuue onopH MeHee Ha- :g;ggnggﬁgq“°"
TDYKEHH, YeM Npu npaAMoxnuci- CTDONTENLCTBA
HOA NMpPORNAZKE, GCAE HENOABMK- HHIYCTDUATBAE ]
HHE ONOPH PasSMEmeHH B BeDUH -~ uewgnagu
HaX N0 OAHY CTOPOHY OT BO3AY-
mHo#t OoC® TPacCH.
4, OGnerueno sakpefieHude TPY6O-
ApOBOZA HAa YRAOHAX
5. YueHpHaeTCH BO3MOKHOCTD DA3HO-
ca CuCTEeMH B CAyyde DaspHBa
TpYyOH B GBA3M € 00%ES YACTHM
pacnoioxeHueM HONOZBMEHHX OROP
Npasonuuei-1 . yapoueuo NAaRKPOBOYHOE pemesne I, PasuemeHue Kon-
Has ¥ na- ApK NApaiNelbHHX CeTAX ¥ ZOPO— nekcaropon JOAB~
pamnenpsad  1ax, HDE DAcNOAOKeHHk BZONB mero paamepa
NpPOKNazKa TOnorpagauecKux ropusouTalel, [eHTpaIn30BaH~
na Teppacax HOPQ AEACTBUA
2.J0ABIAETCH BO3MOXHOCTD ODTaHU~ gggggg’ ﬁE§T,EL
30BATh NOTOURYO TEXHONOTHD Wu- 2O a@ggecnux
ZYCTPUATBHNMA HETOZAME HA yuya- ~xgnun
CTKAX MexZy KOMIGHCATOpaMM Je
3.¥npomena pa3CuBKa ONOp - Kounencarop

AONXEeH OHTH
paskeneH Bhiie
CHEr'OBOr'0 NOK-
pora

Henoxruxuue
ONOPH HUHTEHCKB~
HO Harpy4eiil,
OCOOEHHO HA YX-
JIOHAX MBCTHOCTH
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OroHuakHe TAGL.8

Cxeua T TNpeuymecTsa T! HexmocraTru

4, YpenuueHa opac -
HOCTH “pasHoca"
CHCTEeMH Ha GOaE~
moit ZAMHEe B Chy-
yafxX paspHBa
K3-33 OTHOCUTENE~
HO PEAKOro pacno-
NOXEHHKA HENOZBUE—
HHX ONOPp

I0.5. B ycnoBufX TYsAPOBOTO NaHAmA(TA HDPM MANBX YHIOHAX
MECTHOCTHM U HU3KONl Hecyme#t CHOCOGHOCTE PPYHTOR NpOKIAZKa 3sMefi-
RO#l uMeeT cJezybmme NDEUMYNECTBA: MEHBNAS HATPYKEHHOCTSH HENoj-
BUEHHX ONOD, OTHAZAET BIUAHMe ToNOrpafwueckux ycluosuit wa pacno—
J0EeHAe CONBUEPA3MEPHHX KOMITEHCAHMONHHX yYaCTKOB COCDEZOTOUCH—
HOT'O JIeiCTBHA, HEOOXOAMMHX AAA HPAMORNBeRAHOA NPOKIAZKM.

10.6. Dpoxnazxy 3uelikoi crefye? NPMMEHATH B KOHCTPYKTUB-
HOM BAPMAHTE, OTIKUADEEMCA TEM, UTO HENOABMEHNE ONOPH pacmoia-
TAapT B yrIax 3Meilk¥ N0 OZHY CTOPOHY OT BOSZYmHO® OCH TPACCH,

a He B COPeXEN® nney, Xak oOWyHO NpEHATO. [Ip¥ TaxKOM DPemeHmH B
HECKONBKO pas yMEHpmAeTcH TI'OPH3OHTANBHAA CHNAa OT BETPOBOH Ha-
TDy3k#, ZelicTByomel Ha HENOZBUXHYD ONOPY.

ta senozBuxBO# omope, DasSMEEEHHOR B OGPOXNHS Nieva,pacmno-
PH OT BETPOBOJ HAarpysKA CMEXHHX NpPOAETOB 'COBNaZanT MO HANpaBs -
JeHMD M apufMeTHyecKM CKIAANBAWT,. [lpm pasMemeHmMu ONOpH B Bep-
mKHEe KOMNEHCANMOHHOr'0 yYaCTKA DPRCNOPH HANPaBIGHH B NPOTHUBONO-
JIOEHHE CTOPOHH NOZ HECOAbmMM YrioM OZHA X zpyro#f m #x paBHO -
ZeACTBYDMAR MEHBNE KAXZOTO K3 CHAraeMuX.

10,7. BuGop reoNeTPMUYECKUX NEPaMETPOB U pacue? KOMICHCH-
pyomelt crnocoduocTH H.T. TPYOONPOBOZOB C NPOKJIAZKOK HO CHCTEME
BMeilKM CIeAyeT BHIIONHATHL C yUeTOM reoMeTPUueckoil HexmueillHOCTHU
pacueTHOR cxeMu B ynpyroil Crapu# paCoTH Marepuaia TPYS npu Mu-
HEMAJBHHX HAYAJIBHHX Nporndax 757 s TAKOl NDHHIKNS

YMeHBHAET XONONRMTEeNABHNI pacxos TPy( Ha MCKPUBICHHK OCH
TPyGONPOBOZA OT OCK TPACCH;

YyNpoEAeT KOHCTDYKUMO Durenelf;
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ynpomaer Pa30WBKY ONOp, KOTODHE Mory? GurH OPEEHTUDOBAHH
NepueHAMKyAAPHO X OCH TPacCE;

ZaeT BOSMOKHOCTH NDUMEHHT YNPONESHY® EORCTPYHIUD MOABME-
HHX ONMOp , HANDMMED OAHOPOXMKORHX (pmc.I4).

10.8. OpEeHTMDOBOUHNE 3HAUCHEA PeOMETPNSECKNX NapaMerpoB
HaZ3eMHHX H,T. TDyOONDOBOAOB NpM NpOREAZKEe Imelkxol NpuBefeHH
B Tad1.9,

Tatnuna 9

SHaUGHHA I'EeOMETPUYECKUX DADARRCTPOR HakICMEHNX
H.7.TpyCONPOBOZOE NPN NpoSIGixe awelkxoll

Tlapauerp it 7. rpySompasen ;TpyGonposox CAT
Jnauerp cTansHodl TPYOH, M 1,420 1,220
Jnuxa npoxera ( £ ), M 40 30
Yucno NMponeroB B MAeus 3 3
Jron saxnoua maeq’d ( o ),
rpazg. 5=-7 I0-I2
Havanpuas crpena ( 7 ), M 10 15

10.9. NpauonmHeliuyn nporagzky ¢ I-ofpazwam XEN TpameumEe-
BUAHHM KOMIIGHCATODPOM, pachnojaraf Hag JepEaiom EPamol yvyacToK
nponera UIM KOMIGHCATOPA, UeNeCO00pa NG NPUMEREYS BR IOHMLEH-
HHX YyYacTKaX M NepexoZaXx 9Yepes NeCTeANEmE X CODSENES POASTOXE
ZOGMH,

I0.I0. B 0CBOEGHHHHX HACENEHHEX DRlgMEX ¢ GOXEREMM YUCAOM
nepecevcHnit TPacCH, Kpoue NozaeMHoll APOEIRAKN C BAX3OMHHMR
KONIIEGHCAT OPAMH, BOSMOKHO NIDHMeHeHME HAJIemsoll EPSMOXKHeRuOU
NPOKARZIKM C KOMNGHCALMOHHHMKE yUuaCTEANHN. DTOT BEX EPOKIaZKH
OTAKYAGTCH TeM, YTO NPFANHE YUACTKU PACTGERTRE? R CIIONHOM
OCHOBAHMM H Or'paxzap? xele3oleTOHHEEN HUMCTPYSAENME, HANIPRAMEP,
B (opue npurpysos, (cm.puc.I2). Npusmmm zedcrmms TAROro Tpyso-
NPOBOZA MO KOMIEHCALMM K3MEHeHHs AANNE TOY Ee, Wro X YKA3aHO
B paszene 9.

10.II, Orpaxzapmue KOHCTDYKINm TPyGompomosa axfi CII' mo-
TYT OHTBH BHIIONHEHN H3 NODU30BAHHOrG EIN Fasmcraro 06TOHR N
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HMETD HA3HWAUEHHE Orpaxizanmel M TENIOUSOIANKOHHON KOHCTDYKLUM.
jiag aToi UeAM MOEeT OHTH HCHONH30BaH CTHpONOPOETOd (MONUCTH-
ponderoH) oObeMuodi maccoii J* = 500-800 mapks M 50-75, ¢ xo-
sdduuMeHTOM TenxonposopHoct® 4 = 0,086-0,I29 BT/ (u-X).

[Ipumenelne TAKOTO TENNOU30AALMOHHOIO orpakzedus ( OHO
TAKKE ABAACTCA 3AMUTHHM) NO3BOASAET 3HAUATENBHO YMEHBUATH TOA~
unHy 3QQEeKTUBHOA TENIOBOA U3ONALUK CTEeHKM TPYJONpOBOAA U3 He-
QUIATHHX MABTEPHANOB THUNA NeHONOJMyperana, a B HEKOTOPHX CAy -
YaaxX UCKAOYUTH ee NDUMEeHReHHe.

10,12, HoucTpykuua cTpOUTEnbHON yacTH OnOp TPy GONPOBOZOR
MOXeT OuTh CBalHOR MM NAMTHO! HA NMOACHNKAX K3 MECTHOrO Ape ~
HADYDUEro TPyHTa, MOKHO NPHUMEHATD ONMYCKHHE KOJOZUH (CBan—-0Go-
JOYKK) C NMOIPYyKeHHEM CTATHYECKON MIM JUHAMMYECKOH HArpysxol,

10,13, Nozsuxune yacTH onop TpyoonpoBoxoB UII' noxxHH
UMETH KOHCTDYKIMD, 0GeCHeuMBaOmyld NOCTOAHHYD FOTOBHOCTH K Ne-
PeMelleHUAM B YCJAOBHAX KPATKOBPEMEHHOT'0 U3MEHEHUA HATDY3KH NpK
oG/lefeHeENK, B CBfi3d C 4EM LeIeCO0CPaA3HO NDUNEHATH ONOPH 0a-
JIAHCUPHOT'O TANA,

10,14, a8 nozBusHEX onop #.T. Ia3onpoBOAOB Taxke cie -
AYET NPUMEHATH NOABKEHHE YSCTH DOAMKOBOTO H KATKOBOr'O TUNa,

Pagora onopusx uacTeR (PEKUMOHHOTO ZEUCTBUA C I PUMEHEHH~
eM droponnacra, MAaCASAHATOB M rpaguTononMcTMpona (KaK HOKABAHO
B pacore [ 3] ) xapaxrepusyeTcs HEPABHOMEDHOCTHO X0Zd, Wepeso-
BaHUWEM KOPOTKMX NepeMelleHEd C OCTAHOBKaM#, NPEOZONESHUEM pery-
JAPHHX CMNIOBHX GapbhepoB, PESKHM ZUHAMUYECKMM SPPexToM THNA
JAARPOB, UTO BIAMAET HA MPOYHOCTH KOHCTPYKIMM ONOP ¥ TPYOH.

10.I5. B CTPOMTEABHO! 4acTH KOHCTDPYKIUUK ONOD HEOOXOZAUMO
NPeAYCMOTPEeTh BO3MOKHOCTH DEryldPOBRM MX BHCOTH B XOZE MOHTa-
X3 M NpY SKCOAYATALMM, €CHHM BOSHUKHYT HEAOMyCTUMHE NDOCAAKU U
NIEPBKOCH

II. TEMIEPATYPHHE BOSAENCTBUA B NEPKOA 3AXOAAKMBAHUA
TPYEONPOBOJA

II.I. K cneysanpHiM Harpy3kaM 4 BO3ZeACTBUAM Ha TPYyOO —
nposozs ONT' ¥ COT' oTsOCATCS CulN M NEepeMemenns, KOTOpHEe pas—
BUBAWNTCA B Pe3ynbTaTe GOPNMPOBAHMS HeCTALUOHAPHHX TeMNeparTyp-
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HHX TOJNed B KOHCTDYKURM TPYyOONPOBOZE ¥ B NPWIEradmux MacCuaBax
TPYHTA.

I11.2, Pacnpenencume TemnepaTypPH CTEHKM CTANBHOW TPYOH B
COCTAaBe TEMIOU3ONUPOBAHHOTO NMOAIEMHOT'C TPYOONPOBOZA B lpojleTe
seszy H.C. (B NPOAONBHOM HANPaBNeHKU) MOZHO ANHPOKCUMUPOBATH
Aunarpammoit puc.I>,a. suarpaMua COCTOMT M3:

TOPM3OHTANEHOTO yyacTra I zuauuo# t’¢ C NMOCTOAHHOA TEN~
HepaTypos 3aX0JaxABAHAR , PaBHO¥ TewmnlepaType 3axolakusa-
DLed CPeay

OPU3OHTANBHOIO YUACTKE 2 C HAYalAbHOA TEMNepaTypoil GTeH-
Ki tH , PABHO# TeunepaType OKPYE&OWEI'O I'PYHTA WIM Cojepda -
Heucs B TP OU. CPEAH AL 3aX0NaRMBIHNUA,

HAILIOHHOTO YYacTKA 3 ZIMHOR £, , HASHBAGMOTO NEDEXONHHM,
c Qeunepawypoﬁ, K3MEHADNENCS N0 AdAHSHHOMY 3aKOHY OF tsx Zo

3X

Ty

II.3. 3a TeunepaTypy CTPOMUTENECTEBA tvmp NPUHHMBNT Teu—
nepatypy CTanbHO# TPYCH, IPH KOTOPOR OCYHECTBIAOT COEZUHEHHE
'BCEX €€ YacTeil B HWeNPEpPHBHYH HATKY (63 HAYANBHHX NPOAONBHLEX
OCEBHX HAlpAKeuudl Ny TemnepaTypy, NDHBEAEHHYD K ITUM YCAOBH-
fiMo

I1.4. Havalbuuu Teuneparypuus mepenazos A7, ueiecoo-
pa3HO HA3BAaTh PA3HOCTH HAYAABHON TEMIEPATYDPH 7 CTEHKH M
TeMINepaTyph CTPOUTENBCTEA

At =T, = Trp . (81)

v 11,5, TemnepaTypuus NepenazoM 3aXONAKUBAHMA MOKHO UMEHO~
BaTH [43HOCTDH TEMNepaTypH CTPOUTEIBCTBA tb,p 1k Temneparypu
3aXOMARNBAHUA [ 3 :

Atax = zcmp B tSX ° (82)
I1.6. I'paguesT TeunepaTypH CTAABHOA TPYOH B NpPOAO. 5HOM
HaNpPABlEHUA HA NIEPEXOZAHOM yYaCTHe ZAA PacueTOR HA NPOYHOCTH

U AeOPATUBHOCTH AONYCKAETCA ONPEACNATH NQ YyNpOmMEHHOU 3aBii~
CEMOCTH COI'14CHO puc.IS,a
Al #ATgy

gzaa/z‘ = 7o

II.7. GPOHTOM 3aXOJNAZMWBAHRA B.AANBHEMEEM HpMHUMADT I'Dadu-
Iy yyacTXa 3axonaKkuBanua (Anmuon £ 2 ) ¥ NEPexXoAHoro yyacTka
(wremoft £55).

errP

(83)
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Puo.I5, TouneparTypuNe USMEHGn.H UIGHKM K NPOZOIBHHE
fepeueKsKNs TPYyCONPOBOXA NPK S3AXONAEKBAMMNE]

u-eonnoplripl OTOMXM N HPOZOABMNO NepeMemeHun Tpydo-
RPOSORE NPH SAXOJARKMBAMM ‘ ¢ - npogonsuMe nepeselie -
3 HOYRAS® BAXOARKMBAHN &'n-n OA0NBKMME NepoMemeONMn

3 JONDEREAMMOR CrAZEM CONPOTAIA IIRL I'~POROAIYNS
NePeMOWENRR B NPEASXIHON OTAXMM CONPOTNBASHMUA} & /max =
MRBORMAABHO-TON linou1nopnuon¢§uox m = NEPENOReHKe
B HpegeasHol o II‘ X ~ KROATS]MMAR OMIR CONMPOTMR-
Helild NPOXOEBH H8poMeNelED B ZONpeZensHOR oTRZUM}

- KOOATONBMAN OKIG OONPOTHRISHMR NPOROABHOMY
nepghemeuun B npepensuoft crapmMi I=reunmepatypa ua
8aXONOKEHHOM JYaCTKE; 2-TOMIEPATYPA HA HE3aXONOKGHHOM
yuacTke; 3-TeMnepaTypa H& YUACTKe I'DazHeHTa; 4-npo -
AONBHHE NOpOMEeneHuA B HAuale SAXONAKKBAHMA; S-TeMie-
paTypa CTEHKM; 6-TePEeMeHHHE 10 AAMHE CHIN CONPOTHB ~
nenus To; 7-NPOAOIBHHE MEPEMENMEHHs B AO0MDPEAEIBHOR
CTAAMM © CONPOTUBIGHMA; B-TeMIEDATypPa CTeHKU; I-mepe-
MeHHHe ckan conporusnenus T,; I0~npozossune nepeMeme-
HHA B NPOXENBHOK CTaZUH conporuBieHusi; II-remne-
patypa creuxu; I2-NOCTORHHHE CUIN 30HHN NpPEZENHHOTO
conporaenenus T, NGPEMEHHNO OMIN CONPOTMBAGHHA Ty ;

) I3-cunu Tpeuus



II.8. CxopocTso 3axonamdBaHMs Z/‘sx OyAeM CYMTATH KaK
CKODOCTH HepeMelieHus (poHTa 3axXONaXMBaHUA,

I2. CONPOTUBAEHME M304ALMOHHO~-TPYHTOEOTO MACCUBA
NPOAO/BHIA MEP kuiElEHAM

12.1. CuZu CONPOTMBICHUA ) OCEBOMY NePeMONEHMD CTANN~
HOA TPYGH H& NOBEPXHOCTH KOHTAKTA CTAABHOK TPYOM M TenaoMsoAs~
IMOBHOT'O CIOS MOXHO ONpeZGAATH DACUETOM XaK KpaeBHe HALDARe -
HUA CZBATPA 3JEMeHTAPHOrO CNOF W3O0NALUOHHO-IPYHTOBOrO MACCHBA,
BHAGNEHHOI0 NAPANXEADHHMY TIOCKOCTAME, NOPHOXENXYAAPNIME X OCK
TPyGeupeBera.,

12,2, Npumeuw, UTO HANDAXEHUA CXBUTA ¢, B sZeMeuTapHOM
OPTOTOHANEHOM CXO€ HBOXALMOHHO-TPYHTOBOrO MACCHB& NOAUMHANTCSH
BAXOHY NADHOCTH N MSMOHADTCA QOPaTHO NPONOPUMOHAABLHO DAZKYCY
B HPEAGARX ESONALHOHMMX CNOSB K B T'DYHTOBOM CAOe TOAEMHOR mo~
page 0,257, .

12,3, Ocepoe mepeMemeHde BHyTPeiHe#dl IOBEPXHOCTH TeNAON30-
ARUEOBHOrO CXOA PazMYCOM A’ (2 cranpHO# TPYOH NPM Coxpaue -
HEK C HeR xouTaxTa) oruocuenuo DPOHSBOABHON HUAMHADPMMACKOR
NoBEpXHOCTH paauyca K, sroro caos ompexeaseM fopuyxoit

%, R \
dl = R/ E én /\’, ’ (84)
rae & - MOAYN® CABMra MATEDMAZA CIOH;

Tx - HALpAXOHMe CZBATA HA HAPYXHOU NOBEPXHOCTH CTRAE-
"ot Tpyou.,

12,4, [In8 #30ARINOHHO-PPYHTOBOIO MACOMBA NepeMEmEeHKe
BHYTPeHHER NOBEPXHOCTH TENXONSORANMOHHOrO CXOR (R CTAXBHOR
TPyOH NPE COXPAHOHKM CNAONHOCTE) OTHOCRTONHHO HADYRHOR momepx-
HOCTM NPON3BOABHOrO0 /I ~-rQ CXOA ONpPEXeAseM COrZacHo pmc.l6
SAPHCEMOCTED @)

ﬁ
3A6CH Tx - Hampaxeume cmm Ha )lu!pﬂmel ﬂm&!l' -ro

cxof, NpuveM , P
R =R %
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12,5, 3akouoMepuocTs (84) COXpaHAeTCH B AONPEAEIBHOM CO~
CTOSHMK, T.€. A0 MOABNEHMA NPEAENBHOrO 3HAYCHHUA ‘t':'i,,ax B
OAHOM M3 CN06B. JlansHedmee nepememedne [/, TNPOUCXOAMT MyTeM
B3AUMHOTrO CHOJIBKGHMA CAOOB NO NMOBEPXHOCTH HAPYMEHHOrO KOHTAK-
Ta.

12,6, Jl1A OPuUGHTUPOBOUHON OUEHKM MEXAHKYECKAX CBOHACTB
naacTUYeCKuX Macc B Taca.I0 npuBeseHH Pe3ynsrTaTH MCHHTaHMil He~
KOTODHX BMJIOB KOHCTDYKTMBHHX NOJNMMEPHHX MATEDMANOB Npd HOP -
MAIBHHX YCHOBUAX ¥ KPATKOBPEMGHHOM HATDYXOHUM.

Tacnuua I0
MexaHuuecKue CBoCTBA NIACTHUYECKUX MACC

ilpexex 10> | &, % {Kospbuuw-Kaxynasca
MaTepuan  {NPOUHOCTR | yna 1Pa3puBa | eHT none-;naoTHOCTH
{11pK pa%%a- i ggg)ggga i ( a).
{XEeHMA -
ey ) ! T g | e/
Bununzuac? 55,0 0,3 I5 0,37
Nonunponu-
ned P 11,5 0,025 350 0,39
NonnaTu-
ned BJ 13,0 0,022 400 0,4
NoauzTn-
ned HJ 30,0 0,05-0,08 300 0,39
dnoxc upHaA
cnonaugll—6 24,0 0,25 0,96 0,33
roponaacT-4 22,5 0,05-0,08 250 0,39
NloaucTupon
aponpou-
gﬁﬂp P 35,0 0,25 10 0,38
Nounaxpn-
nar zwp 0,0 0,1 12 0,36
Nlexononu~
CTHpOX 0,I5 T yueToM 40-60
dexongop- rycuaTo~
MAN bz eT UL~
HHH neHo- CTH CTPO~
nnace 0,25 ~ 0,02 SHUSA 80-I00
Nlewononu- >0
yperad 0,20 VA 30-70
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MoAyns CaBMTAa & ANA NAACTMACC B METANNA MOKHO ONpexe-
JUTH MCXOZA M3 BEJMUMHM MOZYIA ZehoPMALUM NPK PACTAKEHMH IO
3aBHCKMOCTH £

6’ -

Tk (#5)
HPBAGJI NPOYHOCTM TENAOMBOIALKOHHOI'O MATEDHANA NPK BABUIE

9m MORHO OllesuBATH, MCXOAR M3 NpeAeda NPOYHOCTH NP pacTAKe-
HHK [0 38 BUCHMOCTH

7, =058 6,/, , (86)

ROTOpaf CAGAYET M8 BHpaxeHHA ANA SKBABANGHTHOT'O HANDPAKCHUA
NPH YKOTOM CABUIE II0 SHEPreTHYeCKod TeopHM.

HopuaTupHHEe M DRCUETHHE XAPAKTEPUCTMKM TDYHTOB ONpegesifi-
DT DRCHNEDUMEHTANBHHM MyTOM MAM MO HOPMATHBHHM 3HAUYCGHUAM (u3M-
YeCKHX XIPAKTEDPHCTHK coraacuo CHull I-I5-74 "OchoBanMR 3zaHMit
¥ COOpyxeHmit",

Mozyas camura ¥ koodduimenr nonepeunol zedopmanuu rpyd -
TOB HE HMEOT OAHO3HAWHOI'O PH3UYECKOrq CMHCNA U OCHIHO He HOp-
MHDYOTCA, JNA OUEHMKM ABNEHUHA CABMTAa B pPACUETaX HHBKOTEMNEpR =
PYPHHX TDYGONPOBOAOB MOXHO MCXOZMTH M3 HOPMUPOBAHHHX 3HAYGHER
MOZYNA ZedopMauus £ ¥ DpEHMMATH B Qopuyne (85) OpHEHTHPO -
BOUHHE 3uAYeHMR NopAaka 4 = 0,1-0,2,

12,7. B IpyHTOBOM MACCHBE NOBEPXHOCTD CKOXbEEHUA 0OO6pa3dY~
eTCA NPH COOTHOWEGHHM MEXZY HOPMANBHHMU P M NMpeAeNbHHMM XBCA ~
TEABHHMY HANPASCHUAMH ¥, N0 BCell NOBEPXHOCTH CKONbNGHUA, KO-
TOPOE COOTBETCTBYET NpejieNbHOMY COCTORHMD I'DyHTA ¥ MOAZUKHAST~
Cfi 3aBHCUMOCTH

=Pty ¢+C, (87)

rae (/7 u (,‘, - pacyeTHHE 3HAYCHMA yraa BHYTPSHHEro TPeHUR X
ynenbaoro cnennenns (B AePOPMALMOHHHX pacueTax NPHEHHMADTCH
PABHHMM HOPMATHBHHM).

N MezleHHO YMAOTHADMEMXCA BOAOHACHMEHHHX TARHACTHX X
3aTOPfOBaHHLX PPYHTOB (NpU CTelleHd BAAKHOCTH & = 0,85 X Ko-
afdunuerTe KOHCONMAALUM G'vﬂ Ix 107 cuZ/ron) CHezyeT yudTa-
BATH YMGHDbEEHHE KACATENBHOr0 HANPAKGHMA 7, 10 NOBEPXHOCTN
CKONBREGHMA 88 CueT 00pasoBaHMA H3CHTOYHOI'O ZamBieHuA MOPOBOM
BOAH NO SABUCUNOCTE
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T = (P-U)tgy, +£, . (@8)

12.8. HopuaTuBiHe 4 pacyeTHHE XaPaKTEPUCTHKA TPyHTOB,
Bxozamue B §OpuyAH (85) - (89), BHUMCAANT MO Pe3yisTarTaM WHKe-
HEPHO-T'CONOrKYECKUX H3HCKAHUM,

Jna pacyeToB Aedopumanuit ZonycKaercs ONPeACNATE HOPMATMEB-
HHE X8PAKTEPHUCTUKM I'PyHTOB N0 KX (PU3MYECKUM XAPAKTEPHMCTHUKAM:
yray Buyrpesnero Tpeuus ¢/ , yaenpHoMy ciiennewsd £ ¥ Mo~
Ayio zedopuanu¥ E, npuBefEeHHNM B HOPMATMBHHX JOKYMEHTAX.

Ana TPyGONpOBOZOB HE3aBUCUMO OT MX AMaMeTpa B NepBOM
npuGIKXeHKM MOXHO ompezedsTs P B fopuynax (87) u (83) Ha ypom~-
HE OCH TPYOONpPOBOZ3 1O 33BACUMOCTR

P=ly, .- (89)

Uccaezopaunn [ 5] noxasupanr, yTo NpoyHocTH NMOPOAH HPK
npoMep3aHud BO3pacTaeT Xax B Tajolk 3oue (B 2-3 pasa) B pe -
ByNBTATE yMEHBbHmEHMS BARKXHOCTM M YNIOTHEHHA, TAK i B Mep3anoi
sode (» 30-40 pas). HauGonpimue HanmpAxeuud ycaaKk BO3HMKAOT B
rIAHAX XOaXMHOBOTO cocrasa (0,05-0,2 klla), HauMeubmue ~ B Cy-
necu (medee 0,04 Mlla), B Cyrasurax M TIMHAX NONMMUHEPANBHOTO
COCTABA OHYM 3AHMMALT CpejHee 3HayeHue.

C yueHblieHMEM CKODOCTU NpoOMEPsAHMA BENXUUHA HANPAKEHHUI
BO3DACTAET, & MX IDAZIUEHTH - YMEHLUANICSH,

Korza HanpaxeH#s AOCTUIadT KPUTHUECKAX BCIWYMH, ONU3KUX
K NPOYHOCTH NOPOAH, NPOMCXOAMT Pa3PHB CTPYKTYPHHX CBA3EH M
HapyuweHMe CHJOWHOCTM, YTO BhpaxaeTCA B NPEo0pa30BaHKM HE TOJIB-
KO CTPYKTYPH, HO M TEKCTYPH NOPOAN.

CTpyxrypooCpa3opatue CONPOBOXZAETCA KaK yBeluyeHHeM, Tax
M yMeHbHEHHMOM HanpaAxenud U zedopuauud,

Tipu TEKCTYPoOOPa3OBAHKY MPOMCXOAMT CHATUE HANPAKEHUA B
peayaprarte aepopumaudii 4 PaSpPHBOB CTPYKTYDHHX CBA3EH,

12.9. KacaTenrpHyn CHiy CONPOTHBACHHMA NPOAOALHOMY Hepeme-
HeHMY TPYOH B ZONPEAENBHOA CTAAMK BHPAKaeM 33BUCUMOCT AMK

T)(=57]7H‘Fx=77ﬂ”€m.{/x, (0)
e 0COCHEHHHA KO3(QULUMUEHT CONPOTUENEHMA UBOMALKOHHO~IPYHTOBO—
T'0 MACCHBA NPOZXOJIBHHM NlepeMeileHUAM paBeH
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CZx""""'ligfL"'Z'
ELond
rae /(,,p- KO3GQULAEHT yuy'ii'ﬁsamnﬁ HeluHEeAHOC TS ¥ HepaBHONED -~
HOGTH pacnpeZcliesus ¢y N0 OKPYRHOCTH, DABHui OpMEHTHPOBOU-
#o 0,5-0,3.
I2.}0. KacaTearHyn cully CONPOTUBAEHUA NPOZOABHOMY NEpeMe-
meudal B NMPeAENbHOM CTAZUM ONDPERENANT 33BUCHMOCTEHR

Tm = /7_'05/( T+ (92)

, o1)

rge 7”;' NIpezenbHOEC KaCaTelbHOe HallpAXeHde, olpezelseMoe IO
(86),(87), (83);
ﬂL'l(" AMBMETD NOBEpPXHOCTH CKONDKEHW:.

I2.1I. ANl COXPaHEHAS NMPOUHOCTH K3ONALMOHHOTO CJOA ITPU
3aX0NaxuBaHKY T'PYHTOBHA MaTepuas 3ACHNKKA TPYOONPOBOZOR CAEAY—
eT 1oA0MpaTs TaK, YTOOH NOBEPXHOCTH CKOJBKEHUA 00PA30BHBANACH
B PPYHTOBOM MACCLBE, rt7. npu YCJAOBKH

e _(2p) (u3)
D g, <2, 2—/77 93)

Yonosue (93) MO&HO OOECHEuuTH MpHUMEHEHMEM TOpja, I'MAPO -
($OOHOro TPYHTA i NJAACTHPUUMPYOUMX ZOCABOK B MUHEDANBHHE TPYH~
TH, 4 TadKKe NOAJEpPLUBADUHX AABiAeHUE NOPOBOI BOZH.

12,12, inA BapMaHTOR NPOKIRAKK TeNNOTHAPOU3ONMPOBARAOTO
TPYOONPOBOZA C KOHCTPYKTHBHHM 3330POM OTHOCATENIDBHO XECTKOIO
3aMUTHOTO NOKPHTHA MW C ONUPaHKMEM HA CHJIOLHYX XeCTKYD MAMTY
NPEeACNBHY0 CMIY CONPOTUBAEHUA NPOAOIBHOMY NEPEMEUEeHMO YyUATHBA-
0T TIO 33aBMCHMOCTH ZJA "KYJOHOBCKOH™ CUlN TPEHMA

Tw =Hr HY 8 - %)

rie gag-codcrxeﬂuum BEC GLUHUUN AAMHH TERIOrMAPOM30NUPOBAH~
HOA TPYOH (C NMPOAYKTOM MAM 0e3 NPOAYKTA B 3aBUCHMO-
CTH OT ycaOBMM pacuetd);

M - Kod(fUUMEHT TPEHKH B BABUCUMOCTA OT KOHCTDYKIUA M
COCTORHMA TPYRHXCA NMOBEPXHOCTEiH;

K, - xo3(piuuseHT NEPerpysxs Cu Tpeuus, hassavaeMuit B 3a-
BACKMOCTY OT KOHCTDYKUMM TDYyOONpPOEOZAa ¥ OYEepTAHUA
€ro ocu.
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13, CHAOBHE BOSAEVCTBAA M NEPEMBIEHNAA

OT NPOAOABAOTO TEMIIEPATYPHOTO I'PAZIASHTA
HA NOA3EMdAH] TPYBOMPOBOJ BE3 KOMIEHCATOPOB
(AHAJIUTHYECKOE PEUIEAHE)

I3.I. Ocesoe HanpAxeHue PaCTAKEHMR NDPH 3aXONAXKBAHAK OT
BO3AeCTBAA TEMNSPATYPH U BHYTPEHHErO AABIGHHA HA yyacTKe
(BranyYag 6ro rpaHuiu), I'Ae HET NPOZOABHHX MEPEMCHEHHR UIM OHM
IpeHeCPeREMO MQJIH, MMEGHYWT HANpAXeHueM 3aNMeMICHHT U UX
HEOOXOZUMO ONpeZENATH C yueToM ynpyroff paGorH MaTepudana CTEH~
K# CTalmHOlM TPYyOW no fopmyxne P

(3% Py Daw
6,, =XEAty t0I5 —’;},——— ! (95)
rae “jx - ZaBneune BuyTDH TPYGONPOBOAA MDH 3aXOJAXKBAMMM
(amecs AZ;, ~ nonoxuTenBHAR BENUUAHA).

13,2, NpogonsHye OCeBYD CHIYy DACTAKEHMS HA 3ANEMISHHHX

yvacTkax NpM 3aXoAaXxBBAHMM CIEZYeT onpengil)ﬂu no jpopuyne

Sy =XEF(4T,,-02 7 ), ©6)

rae F - nuowaxs ceueuusi CTEHKM CTANBHOR TPYOH;

£ - Moayns ynpyrocTs ee MAaTepHala.

13,3, JudpepeHisaANbHOe YPABHOHKE NPOAOABHHX NepeMencHult
CTanbHO!l TPYON TENIOrHAPOHSOAMPOBAHHOTNO INOASEMHOr0 TPyOONpOBO-
A8 NpH ZOMPeAeNnBHOM CONPOTMBICHUM NMOPEMEHOHUAM I'DYHTOUBONAAUM -
OHHOT'O MACCMBA C yUETOM I'DaiMeHTA TeMNepaTypH CTEHKH B NPOAOAL~
HOM HampaBleHuM HMeeT BHZ

AUy oy o2 gt
a XZ "'f X ax ’ o7
rae f* - npuHMMBeM 3a nocrofuEmil xoopdunuenr (xBazpaT Koag-
(QHUIMeHTa 33 TyXauus)
2 7Dy lox 8)
f EF !
X = KOBPIMIMEHT TOMNEPATYDPHOTO YAAMHOHMA;
F - nXomaz® NMONEPETHOrO COUEHHS CTEHKM TPYOM;

Cox" oGoGmenHHlt KO9PPKUIMEenT CONPOTHBACHHA HUBOARINOHHO~
TPYRTOBOr0 MACCMBA, onpepexseutt no (91).
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13.4. Pemeune ypaBheuus (97) COCTOMT U3 oGmero MHTErpaia
OAHOPOZHOTO ypaBHeHus Gea nmpaBoyi wacT# (T.e. Oes yuera rpaau—
eHTA) ¥ YACTHOTO MHTErpaja HEOAHOPOZHOTO YpaBHEHUA, _

13.5. OGuuit uHTErpan OAHOPOAHOTO ypamHensa (97) zaa cay-
4aeB, KOIZa N0 (M3KMUECKOR CYMHOCTH 3aZauk NepeMemeHMA 3aTyXa-
OT IO HAaNMpaBIECHWO OT TDAHKUHOTO CEUEHMA, MMEET BHA

- A
Uy=-U. € (99)
HopuanpHue HaNnpaxeHds, KOTOPHE Pa3BUBANTCH OT NPOAOABHOI'O
nepemenequs (99) onpeaeifioT MO 3aBUCHMOCTH

=Sl £ (100)
K OHM DABHH

6)( = 5/( e -]" 7
TZAe KpaeBoe 3HayeHUe HOPMAIBHOT'O HANPAKEHMA

5‘ = f/ U, .

Kacarenpune CulH CONpoTUBIeHEA (B3) NMpozonbHOMY NMepeMeme-
HWO CBA3aHW C Qopuyaolt (99) u (I00) 3aBUCHMOCTsHMM

Ty=F %@; Ti= EFpiUee™

13.6. OcoGeunocTs gyurumit (99) - (I0I) » ToM, YTO OHM 3B~
TYX80T TEOPETHUECKH /HR GECKOHEUHOCTH", YTO ABIFETCA CHEGACTBUCM
NMHEMHON 3aBuCKMOCTH (85) M (83) MexAy NpPOXOABHHMM NepeMeleHM—
AAMM K CKUNAMM CONpPOTUBIEHMA,

B npakruxe pacyeTos [IO] CYUATAdT, YTO 3aTyXaHME NPOMCXO-
zur wa gause £ yn RO CeuedHs, IZe TeOpeTAYECKoe 3HaucHie Han=-
PAXEHMA Wl NepeMelledns COCTABIAET 5% OT HAUANBHOTO 3BAUEHMSA.
ks gopuynu (99), raxke xax w3 (I00) u (IOI), caemyer, uyTo

J
lyn= 7 (102)

13,7, Nlepemeueude (/x oTpakaer KpaepHe YCIOBMS B8A8Y,
peuwaeusx ypasHeuuem (97).

13.d. uekcTBMe I'PafMeHTa HA yyacTKe fz,, BHpaxeHo yact -
4MM pelleHMEM HEOXHOPOAHOro ypasueuus (97), KoTopoe BuMecTe C 00~
lidM PelieHMEM ORHOPOLHOPO YPABHSHHS XONKHO YAOBAETBOPATH TPaHMY~
HLM YCIOBHSM,

(101)
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13,9, lipononsube nepeneuieHUA OT IDATUCHTA MOXHO ONpexe -
JUTH UMCNCHHNM keToAOM (CM.pasgen 16). [pu yMepeuHoit RuuHe
yYacTKa TIpajueHTa ng B NePBOM NDUGTUKCHUKM MOKHO NMpedeOpeus
JUDYrUMy 43MePEeHUsAMM XAMHH CTaAbHOi TPYGH OT CWl CONPOTHBIE -
HKA B CPABHEHHMM C TENIEPATYPHHMU M3IMEHEHUAMU AJIMHH .

fpuMeuatse . Bo3MOXHOCTS TAKOrO AONYMEHUR
npoBepeHa NyTeM CpaBHEHMs NepeMeljeHkii 0T H3MEHEHHMA TeM-
fepaTypH C NepeMeHleHMAME OT ODOMOPLUOHANBLHHX M CHJI CON-

DOTUBIEHEA.,

13,10, lsueHense TeMnepaTyPHOTO nepenaza B NpeanoioXeHun
nuHefioro 3axosa Mo rpaguky (cM.puc.I5,a) B npezenax yuacTHA

540 OTHOCHTEIBHO CPEAHEro 3HAUCHMWA Nepenaja BHPa3MM (Hopuy-

noft

YyeMy COOTBOTCTBYET nu@epennnaa nponclmsaoro Nepeuenesus
dux=o(at,-at,)(7 - 7.

OTKYyZAR NOCNe MHTErDMDOBEHRA CAGAY6T BHPAKEHUE AN RPOZOARHOIO

nepeMenenun B Npepeiax yYQOTKAR I'PajUeHTa

(zp/ z

=a(4t, Az‘,,,)(z 26’ ) +Uy,  (104)

rae Uy - nepeuemenns B wavaie yvacrxa Z; .

Nepenag AZ;¢ mo rpaguxy (cu.puc.I5, a) cllefyer CuMTaTH
orpuUATENSHEM, 3HAX Muuyo mpm /4y ossauaeT sanpamieHAe nepe-
MeREHRS B CTOPOHY, IPOTHBOUONOXKHYD ocH X, Oyummua (I04) uueer
MRECHMYM, PaBHuA

A
UX/TI(ZX= UX '(AZL” "‘Altgx)d’gio
B CevyeHud ¢ KOODAMHATON 2
= L
Xﬂmx— 2

llepeMeneHne B KOHUe yuacTra fgp PaBHO NEPEMEHEHMD B
ero Havaze, T.e.

lz[gp= aK .

I3.11. Pemeuse ypasueum#t (99) — (I0I) u (I04) ORHOPOAHO~
T0 ¥ HEORXHOPOAHOTO ypamHeHms (97) awT BO3MOXHOCTH BAlTH ne ~
peuemenns Ha yyacTeax I-3 (cM.puc,I5,2) - fpour 3axOAAXKBAumMs,
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JYacTOK T'PafUEHTAa ¥ JUACTOK 3a UX NpefelaMy no xdzy rasa -
NpM PAaSAMYHHX NOCAEZOBATEABLHO CMEHAWMMXCH BTANaxX 3axolaxHpa -
HEF, XQDaKTODHHMY H3 KOTODNX CHYXAT CHEAYDEME CTaZUHS
ZONpeAeABHOT0 CONPOTUBIEHMA, KOPAA £ ¢ UDaKTUYECKA pa~
BeH Hyaw, coormercTBendo L, = 0 (cM.puc.I5,0);
ZONPeAeNBHOTO CONPOTUBIGHAS, KOTAR /[p < 2
u/mzx < U/ﬂ ; 7x max < T/ﬂ ;
LOMPEReNLHOTO CONPOTHBNEHYA, KOTAA £, > 7 » MaKcuMan:-
Hoe mepemeneune ¢ ¥ CONPOTHBICHHE CABEIY /. max ROCTHrAnT
npenensHNx sHavesuli (cu,.puc.I5,B), T.e.
Ly max >>Upm,; Txmax = Tm;
Npefiel BHOT'0 CONPOTHBACHKA, KOI'ZA HA BCEM yyacTKe o6pasy-
€TCH NOBEPXHOCTH cAmMra (cM.puc.I5,r), T.6€.
Uy max » Up ! 7',( =7 m = COnST.
13,12, Tipogonskoe mepeMemcHue CTaibHOR TpyOou &/, , Npe-
BulleHKe KOTOPOro MPEBOAMT K 0CGPasOBaHUK NOBEPXHOCTH CKOAEXE -
uud, corznacio (90) pamuo

X

= Tm
m '7/“0,‘1&’0)(

B C yueToM T

(105)

e —

13,13, Asanus san/:cnfog(eh (103) u (IO4) moxasuBaeT, YTO
BOJHA NPOZOJNBHHX NepeMemeHull crannHOfl TPyOH, BW3BAHHAA Ipafu-
GHTOM TEeMIepaTypH,COBNazaeT ¢ TeunepaTypuoll Boawoli,

Ha yuacTee /, (mepe; yuacTHOM r'pajHeHTA [2/, ) mocie
OPOXOXACHNA TEMIEePATYPHOR ¥ yUPyro# BoAHH yCTAHABXUBAETCH CO-
CTOfHHEE BAMEMIGHMA NDH TeMiepaType 3aXONAXMBAHHS.

13,14, llocne 00pa30B&HMA NOBEDXHOCTH OXEBMIA € ZAMHY O~
penensanT no gopuyie

L. = (At/-l - At.?X)O(E 'Z@lﬂl
n rm

' (106)

rae

6,,,=£/ll,”.
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I4, HATPY3KM HA KOMDEHCATOPh NOA3EMHLX
TPYBONPOBOAOB NPl SAXONALMBAHWA # SKCIAYATALMY

14.I. ileoCXOAKMOCTE NpPUMEHEHMA KOMITEHCATOPOB Ha IOZ3EM-
unx Tpyconposozax ONI' u CIT' onpesesiercA NOBHNEHHHM BAMSHUEM
TeulepaTypHOr O Mepenaza ¥ zaBieHUs MDY 3aXONaxUBAHUK M 3BKCIIAY=-
aTalMy HA NPOZOJABHOE HANpAXEeHMEe pacTsAxeHud, COIJIACHO QopMyre
(25) HamnpsigeHus OT TUX PaxTOPOB CYMMAPYWT, TOrZA KAk XJd Tpy-
GonpoBOAOB TERJIOr0 I'a3a, OCYMECTBAAEMHX CTPOMUTEABCTBOM B 3uM-
HHX YCHOBUSHX, - BHUMTANT,

I4,2. HoMneHCaTopH HeQOXOZUMH ZANA oOecneyeHUs yCJIOBUA
NPOYHOCTH CTEHKM CTanpHOll TPYyOH

row S72 K, (107)
3gech A, - pacueTHoe CONpoTUBIEHUE, onpeXensemuoe mo CHull
2,05.06-85;

F, = KO3(QQUUuUEHT, yanuxangmn ABYXOCHOE HANDPAXeHHoe
2 cocToRHue MeTanns TPYyo:

npu PacTATMBEOMUX OCEBHX NPOZOABHHX HaNpAxe—
HAAX (G, v » 0) NPUHHMART ¥, = I,

npH cxunammnx HANPAKGHUAX (6 0) onpexe-
HﬂnT no gopuyae
=)/ 7- 4;5‘(4- - éhf

Tae hxq - xonhuexoe Hanpnxenne oT pacqewuoro BHYT PEHHETr0
AaBIEHUA HAXOAAT %f dopuyne
6,(4 = -———23—— : (108)
B pansuelime Qopuyny (95) uCNONB3YyWT B BUje
(3%)
63 =oAL XE +/jém;' (103)

14.3, Npogonsuoe wanpaxerue (108) pasBuBaercs npu 3axo-
JaXMBAHMK ¥ SKCANYATAUUM NOZ3EMHOTO TPYyOONpoBOAA J€3 KOMIEH -~
CaTOPOB WM B CpPeAHeil yacTs NPONETa MEKAY KOMIIEHCATOPaMu NpH
YCAOBHM, YTO DAacCTORHME MEKZY HMMKM OTBEYAET YCJIOBMD

Ay 22l * Lyn). (110)

Npun yenosuu (I09) cuin HA CTANBHYW TPYOy pacHpepesieHs No
cxeme (puc.I6).
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14,4, JInuHa yyacTKA NPELEABHOTO CONPOTMBIECHUH U3ONALMOH-
HO-TDYHTOBOr'O Maccupa npy ycnosuu (IIO) pamHa
g, - Sw=8: _ L, (1)
T A
rae S, - onpeeamorT no gopuyae (96);
‘92 - YUpyroe CONMpOTHBIEHUE KOMIIEHCATOPA.

a ()
) 3w 6'(31)-6’ (x)

AR AY

’h‘"‘\‘\ R
L‘—— fiddiiriadcacn
]

Puc.I6. Cxema cnn, ZeHCTBYOmMMX HA MOA3eMHHA Ppy-
GONPOBOZ C KOMNEHCRTODaMH:

a—-pacnpeaexeude Cull, ZeACTBYOMMX HA TDY! gﬁy
pPacCTaHOBKE KOMIEHCATOPOB,NNO YCIOBMD (7 ‘+3‘4)
6—pacnpaxeneaue cun. p.! g(rnywmux H& rpy ne ycno—

14,5, JnkHa yyacTHKAa ZAONPEREABHOr0 CONDOTHBJIGHMA HIONALMU~
OHHO-PPYHTOBOI'O MACCKBA paRHA

g_///7=
I4 6. ﬂepeuemeﬂue KOHUA KOMIEHCATOpa BHPAXeHO QopMmyXoit
A= /SJJI-SX,_]_)_.Z_ . (IIZ)
2EF 7!l or?

I14.7. NiposonpHEe NMepeMemeHys DASBUBPADTCH HAa BCEM Npojere
MOKZy KOMIEHCATOPAMH NPM JCAOBMK, UTO

L, <2(t,+¢,) (113)
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rxe Z, - onpezenswT no gopuyne (III).

HenoABMKHHM OCTAETCA CeueHHe, KOTOPOE NP OZHODOZHOM H30-
NANMORHO~TDYHTOBOM MACcCHBe PAacNoNaraeTCs B CepPefiuHe Npolera
Ha PaCCTOAHME Z

K _ *
5 =ty * 4, (114)
PapedcTBO (I14) coxpausfieTrcs # NpM ACCHMETPUYHOM HArpyke -
HUY KOMMeucaTopoB mo nn.I4.I0 u I4.II.

JIMHY yuacTKa NPezelbHOro CONPOTUBIEHUA / OnpezeNanT
u3 paseHcrsa (115),

J
rae Zgﬂ = ;; .

Pacnpezenienue CHNOBHX BO3AEHCTBUI XAPAKTEPUBYETCH CXeMOH
puc.lé.
14,8, HauGonsmee Hanpsxenpe pacTAKeHuA npum yciaosuu (I113)

Pa3BnBaeTCA B CPEiHEM CEUYeHun M pamig‘
GX)_ o O, Tmly *8y  Im
& ””'56/“( -—F“ r (115)

14,9, llepemeneuue, nepenaniieecs KOMIGHCATOPY NpPU YCAOBUK

I13), paBHO 2
(L3}, pazs Tox" Spbm
26 EF 0 U8

14,10, JBukenne TeunepaTypHoll BOAHH 3aXONAXMBAHUA CONPO-
BOKZA6TCH NOCHEe40BATENBHEM BKIOYEHMEM B paGOTy M HepaBHOMED -
HHM HarDyKeHMeM KomneHcaTopoB mo cxeMe (puc.I7), uTo xapaxTe-
PUBYETCH CHCAYOUKMYA MONOKSHMAMMS

1) xomneucaTop BCTynaer B AefiCTBuE Nocie TOrG, KAK €ro
nepeceye? S ~-o0pasHag KPUBaA TEMNEpaTyPH 3aXojaxuBaHud (B
JanbHeiiieM - HAUANBHAA KPUBAfl BAXONAMMBAHMA);

2) nepemelgHuUR, TEPEAAONUECH KOMIEGHCATOPY, YBEINYUBANTCH
10 Mepe NMPOXOKACHMA HAYANbHON KPUBON 3aX0NaXMBIHUR Yepe3 Mec-
T0, PZe OH DAClONOXEH

3) B Havajle UMKIA HATDYXEeHMA KOMIehcaTopa npeolrazanT Me-
peMellennA CO CTOPOHH BXOAHOI'O narTpyOka, B KOHUE — CO CTOPOHH
BHXOZHOT'O;

=U, ) A A -
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4) nonuoe nepesmenieuwe, BOCNPUHUMAEMOE KOMNEHCATOPOM, Mpo-
NOPLKOHANEHO Y3CTH NMIOmaX¥ rpafuxa saxonaxuBauus, OIPaHKueHHOR
JABYMA HaYaJBHHMA KPHBHMH 3aXOJAKMBAHUA IOCAEZ0BATEUABHO Pacnpe-
ZAeJieHHHX KOMNEHCATOPOB ¥ BEPTUKANBHHMY NDAMHMU, CDEZHMME MEXZY
xomMencaTopaMy (CM.puc.I7)(ana xowneucaropa 8 sro naomazs 4
€.d.6,F ); NDA OZHOPOZHOM M3ONALKOHHO-TDYHTOBOM MACCHBE Pacrno-
JaraTh KOMIEHCATOPH Ijeqecoo0pa’Ho, cCoOANZAs pPaBEHCTBO YNOMAHY~
THX Niomaze#.

Puc,I7. CxeMa HArpyxeHHs KOMNEHCATOPOB IIOZ3EMHOI'O TPyOo-
NMPOBOZA NMPOZOUBHHME IMeDeMellcHUAME NPK 3aXONAKUBAHUEKS

I-xpuBag TeMNepaTyDH CTEHKW HA yUACTKe TPajueHTa (KpU-
Bas SaxoNaxUBaHMf); 2-zuddepesunan naomazu rpaguxa 3axo-
NAaKUBAHUA; 3-NAOHAAS TPAAUeHTA 3aXONAXUBAHMA, NpPONOPRUO~-
HaNBHAaA NOJNHOMY DePeMeleHMd BXOZHOT'0 HaTpPyOKa KOMIEeHCA -
Topa 4; 4 m 8 - KOMMEHCATOPH; 5> ~ Miomazk rpafuxa saxo -
NAXHBAHHA, nponoguuonansnaﬁ nepeMeneHny BHXOAHOI'O NATPyo-
KA KOMITEHCATOP& 4; 6-noauufl Aupdepenuuas NAOUWAZM TpaduKa
38XONaxuBaHKA; 7-HArpy3Ka NepeMeuneHMeM Kounmeucaropa 8 xo
BCTYNAGHUA B Padory koulledcaTopa &
I4,I1. ACCMMOTDHYHOCTD HArDYKEHMSA KOMIIEHCATOPOB Nepemene-
HUAMM HEOGXOZMMO YUMTHBATH NPK €ro KONCTDYNDOBRHME J pacuyeTe,
14,12, TlepBuil xoMneucaTop clezyer pacliozararh B Havane
neperoud MexAy H.C., YTOOH u30exaTs 00pasoBaHMA SOHN 3auewie -
HMA TOJNOBHOrO Y4YacTKa B pe3yAsTaTe NPOMEpP3aHUA HSORALMOHHO-

TPYHTOBOI'O MaCCHBa.

15, YYET CKOPOCTRI SAXONARWBAHUA ¥ NPOMEP3AHMA

I5.1. TennorexHuvueckse pPacyeTH paszend 4 NOKA3HBANT, YTO
CKOPOCTH ZBAKCHHA QpOHTA 38XONAXKBAHKA HA 2-3 mnopAzka Golee
BHCOKAA, YeM CKOPOCTDH NpoMep3aHuf K30AALMOHHO~IDYHTOBOTO MAC-
cuBa, Takoe COOTHOlieHHe CKOPOCTeH zaeT BO3MOXKHOCTD pacCNaTpH-
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BaTH PAZ NpPOLECCOB 4 ABNeHUR B padorTe TPyOONMPOBOAA HE3aBUCHUMO
OZKH OT ApyroOTro,

I5.2, Tlpn mepBOM LUKIe 38XONAKMBAHMA NepeMEHEHMA ¥ HANpA~
REHUA TPYOONPOBOZA MOXHO ONDPEAENATH MCXOAA M3 PA3HMUECKUX XaA-
PAKTEPUCTUK M COCTORHAA MBOAALUOHHO-TPYHTOBOTO MACCHBA, KOTO-
pHe NPeANeCTBYNT 32XONAXHBAHED, K HE YUATHBATH IPOMED3AHUA,
CBA3aHHOTO C 3aXONaKABAHUCM .

15.3, llepeMemeHuE ¥ HANPAKEHUA NPK NMOBTOPHOM IKKIE 33X0-
JIaKMBaHUA CIEAYeT ONPeASGNAATH © YUSTOM NPOMEP3aHMA 32 BpeMA
MERZRY UMKIAMH,.

I5.4, Nlpouepsalue Irpyura B NPOUOCCE SKCNAYATAUUK U CBA-
3aHHHE C HUM NIyyeHHe, YCAxKYy, MOpO30COAHHE TDEMUHH K T.J.,
CHeAyeT PacCMaTpUBATH NPM SKCAAYATARKOHHWX DexuMax DasOTH
TPYGONPOBOZA B NEPEMEHHHX NPEPOAHO-NIMMATHYECKMX YCJIOBUAX.

15.5. Nonepeutte nepememnedus TPyGONpoBoza B CBASK C Nydye~
hMEM TPYHTOBOTO MACCHMBA PEROMEHAYETCH ONPEAENATH METOZOM IOC-
J1eR0BATENBHNX NpUGHHREHUN B TAKOW MOCHEZOBATENBHOCTHS

B NEepBOM NpuUONMECHAM MOXHO npeHelpewd u3TUOHOR KeCTKO~
CTHO TPYGONMPOBOZA ¥ CuMTaTh, UTO YyNpyras oCh TPySompoBoAa Cle-
AYOT NepeMolleHuid TPYHTOBOrO MACCUBA,

BO BTOPOM NPUCIUKEHUHM ONPEZMUTH CHIH B3aMMOZEHCTPUA
TPyGonpoBozi& ¢ TPYyHTOM NyTeM AufdepeHUUpoBaHUA AHANHTUIECKUX
Bupakeuuit nepememenu?t ynpyroft Auuum, NONYdYeHHNX B MEPBOM MPRG-
NMKeHMHA ¥ HAUTH JepeMeleHMA T'PYHTOBOT'G MACCHUpBa BTOPOro HpuliIid—~
KGHUA C YueTOM CuIl B3auMOZeNCTBHA.

llpezsnaraeMas NOCHEAOBATENBHOCTE MOKET OWTH HDOZOMKEHA AO
NONyueHMA NPAKTUYECKH NpUeMIeModl MOrpemHoCTH,

16, TNPOTPAMMA PACYETA NOZASEMHHX HUSKOTEMIEPATYPHKX
TPYBONPOBOZOB METOZIOM “HMHEMATMYECKAA LENBL®
C NPUMEHEHMEM MUKPOKANBKYIATOPOB TUNA MK-S54, MK-56

Ié6.I. liporpauma pacuera NPeAHASHAYEHA AJA ONPEASTEHME Me~
peMeueHul NpeuBapuTENbHO MBOTHYTHX YYACTKOB HUSKOMTONEPATYDHHX
TPYOONPOBOZOB ¥ CONYTCTEYOUMX JAKTOPOB HANPAKEHHOT'O COCTORHKA
(BuyTpeusux cux, peaxuult oxkpyxabme#t CPezN ¥ T.Z.) NPk CHeAyD-
BEX YCJIOBUAXS
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HAarpysKxoli CAIYXHT BHYyTDeHHee AaBlecHUE CPERH ¥ Tewneparypa,
CTEHKY TPyOONpoBOZRA, ZAelicTBUe TMX JAKTOPOR YUUTHBASTCH 3KBM-
BasienTHHM Nepenanou Al ;

TENNOBYH W3ONAUMO NOZ3IEMHOr'O TPYOONPOBORA paccMaTpPUBAKT,
KaK yacTh BHemHeidl cpegH, B CBA3M C DTUM BHEmHKW CPeRy HA3HBA-
0T U30AAUKOHHO-TPYHTOBHM MACCHBOM;

CWIH CONPOTUBICHHMA K3OMAALMOHHO~TPYHTOBOI'0 MACCKBA None-
PEYHHM ¥ TPOZONBLHHM JeDEMEeHUiM PasBABANTCA HENpPONOPLMOHANDL-
HO COOTBETCTBYONMM NepememeHunaM TPyOONPOBOAA;

nepemelicHuA TPyGonpoBoAa (0CoGeHHO NMONEPeyHHE) AOCTUIanT
3Hayenudl, COM3MEPHUMHX C AuaMeTPoM TPyOONpOBOAA, NO3TOMY COMpoO-
BOXZANTCA CYWEeCTBEHHHM HU3MEHEHHEM OYyepTaHud ero ocu. Ipyosonpo-
BOA B LieJ0OM NpeACTAaBAAET COCON (U3MUECKM M IeOMETPUYECKA Helll-
HEelHYD CUCTENY;

CJIOKHOCTH CTATMUECKOTO DacueTa TPyGONPOBOZOB IpEOAOIEeBA—
©OT NpUMEHEHHMEeM aNTOPUTMOB M mporpaum zis 3BM Ha ocBOBe uMCIIEH—
HHX METOZOB;

METOZAMKA W AJTOPMTMH K3BECTHHX nporpamu "Zora", "illar-ied-
ra", u Apyrue ABAAOTCA Pa3HOBUAHOCTHAMU METOZA KOHEUHHX dJEeMEH—-
108 [ I0 ] B couerauuu ¢ MeTOZOM Cui.

16.2. MeToz CMI NDUMEHMM K JUHEHRHO~ZEPOPMUDYEMHM CHCTEMAaM,
llouaTue o "cexyuux" xoadfuuueHTax CONPOTUBICHUA OKDYRALUEro
TPYHTA NPOXOJNBHHM ¥ IONEPeyHHM NepeMelleHuaM OTKDHBAWT BO3MOX-
HOCTH pacueTa NOA3EMHHX TPYGONPOBOZOB METOZOM CHI,

16.3. AIDPOPUTM CTPOAT IO NPKHUMIY NOCHEZ 0BATEIBHHX NMPUO-
JIMKEHH 338 HECKOABKO 3TANOB:

onpexnenAlT NoJoxeHHe TPYOONDOBOZA HA NPOEKTHHX OTMETKAX;

HAXOAAT NepeMelleHUA NEepBOro NpUONMKCHMA NDU ZelCTBAM BCO=
I'0 pacyeTHOrQ TeMIIepaTypPHOrO Nepenaga ¥ BHYTPEHHErO ZaBIeHUs;

Nlocze xaxzoro uuKia MTSPAUMM M3MEHSNT BEIMUMHY COKYyUuX
KO3QQUIKEHTOB COrNIACHO NepeMeleHuad, HANAGHHLM B TDEeZHAYIUX
AuKiax A0 NOAYYEHHA Pe3yNBTaToB, COBNAZANMEX C 3aZaHHOA CTC~
Neusid NPACIUKCHKA,

B npaKTHKe NPOEKTHPOBAHUA TPYGONPOBOAOB NPKBEZIEHHHE Npo-
rpanus puanusywrca sa OBM EC,
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XAPAKTEPHCTHKA METOZA ¥ ANTOPUTMA "KWHEMATWYECKAA LENDB"

I6 .4, lipeanaraeMuit MeToZ ¥ BATOPKTM pacuyeTa HelmuefiHO~Zer
fopurpyeMHX TPYOONPOBOZOB IO PEKYPEHTHHM BaBUCHMOCTAM B OTAM
e 0T KTEPAUOHHOR MOCNEZOBATENABHOCTH 71a6T BOBMOEHOCTH NOCT~
POUTH aATODUTME AJNH MuKDO-IBM CO ¢penHMM 0CheMOM MaMaTy (Ham-
pumep, Tuna “Hcxpa® 226 4 ANA MAKDPOKAABKYAATOPOB MK-56 M
MK-54 ), mpesctamifer COGO# DASHOBHAHOCTH METOZA Call ¥ OTIMUA-
TCA OT TPAZMOMOHHNX BAPHAHTOB TeM, UYTO OCHOBHO# CHCTeMOft
CAYKET KuueMaTHueCKaf Lenks (CoxpamenHo Kii),

16.5. Jlaunnit ueTon MOMeT CWTh NPMMOHGH AAA PaspaloTKH
anTOPUTMOB pacyerTa TPYGONPOBOAOB 63 OrpPAHMYGHHA MX HasHaye-
HU4A,

KuueMarTuuecko#t uenso (KI|) GyzeM BRasHBaThH CHCTEMY KOPOT-
kex (f 2 2-3J, ) npaMOEMHEMHHX YYRCTHOB TPYCONpOROAR (3BeHB~
6B), NOCIEZO0BATENBHO COCAMHOHBHX MEXAY COCOY mapuMpaMu, KOO~
pHe DacnolaranTCs Ha YNPyToil OCK TPyGonmpomoza.

I16.6. Conmporupieune ¥30XALUOHHO-IPYHTOBOFO MACCHBA NOIle-
PeuHHM ¥ NPOZONBHHM NePeMeneHMAM MOZONRMPYeTCH AMCKDOTHHMM Ho—
JUHeUHO~TIORATINBHMY BHOHHUME CBASAMM, NDMCOGZKHOHUHHME K mAp -
ampam Kil,

16.7. 07 aHANOTHMUHHX U3BECTHMX B CTDOMTEABHON MexaHHKe
METOAOB NpeziaraeMuil MeTox oTiMvaercs TeM, wro ogepranue K
fopMUpYeTCH NOCIGAOBATENBHO B XOAe NOBTANHOrO pacuyeTa 3azaH-
HOM TuCTEMH.

Pacuer nMOA3EMHEX HESKORGMICDATYDHHX TDPYGONMPOBOAOB COCTO~
MT 43 Tpex 9Tanos,

Oepsuft aTan, HaspaHHER CEeMOMEHTHHM DAGUETOM,- MAPHUPH
KIl 1o Harpyxeu®s pacnolaran? Ha HPOGKTHHX OTMETKAX OCK TPyOo-
npoBOZa, BHyTpeHHUE MPOXOXBHHE CRAM B 3BEHBAX K DEAKNUM BHEM-
HEX OBf3elt onpeAenfAlT DO MOAHOMY TEMNOPArypHOMY Hepenagy mno-
CHEAOBATENBHO OT Yy3la K y8Ay MO DEKYDOHTMMM 32BUCHMOCTHM, Bh-
Pax8DEUM YCHOBHA DABHOBECHA Y3NOB, T.68. KAX ANA CTATHYSCKH On-
pezenuMoil cxaTo~pacTAHYTOR BADHHDHO-CTEPXHEBOM CHMCTEMH,

llepemenenun yanoB 4 3Benbed Ki onpepeasiT no BeIuvuMHEe De—
axyull BHeNHUX CBASEH COrNacHo MX ZepOpMALMOHHHM XapaKTePHCTHHAM
1ipE COONNZEHUMM YCNOBHA HEDasPWBHOCTM NPOZOIBHHX, NONEPEUHHX H
JrAOBHX nepeMemeHui,
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Ha a3ToM 3rane UCHONB3YyLT CBOMCTBO MHBAPUAHTHOCTH BHYTDEH-
HHX CMJ M PeaKuudil BHEWLHMX CBA3ell CTATHYECKMU ONpeZeluMoir WHap -
HUPHO-CTEPRHERON CHCTEMH K AE(POPMALHOHHHM X3PAKTEPUCTUKAM BHEU-
HUX CBf3ell, UT0 MAKCHMAJBHO yNpomaeT yueT (M3UYECKO# ¥ reomer—
PUYECKOH HEeNMHeHHOCTN 33ZaHHOA CHCTEMH: ONpPEAENAnT BHYTPEHHME
CHAH ¥ peaKuuu CBfaeid, NOcAe Yero HAXOZAT NepeMeueHns y3X0B U
3BEHBEB COIVIACHO XapaKTEeDHUCTUKAM MORZATAUBOCTM CBA3EH.

llepBuit 3Tan zaeT nepaoe NpUOIMEeHUe ZIA BeIMUMH NepeMeile—
K@M, BHYTPEHHMX M BHEMHMX CHJ, NPHAUEM 3BEHBA JuUHEiHO-HANDAKEH-
Ho#t KU monyyaioT B3auMHHE NOBOPOTH AHZ' .

16.4. Bropoft pram BKioOyaeT ONPEXENeHMe CHSAYOLMX [apamer-
poB:

BHYTPEHHRUX N3rUGANMUX MOMEHTOB, KOTOPHE HEOOXOAMMO IPUIO-
#MTh K KOHLUAM 3BEHBEB, COEAMHEHHHX WaPHUpaMUd, UTOOH JIMKBAAMPO-
BATH B3aMMHHE IIOBODOTH 3BEHbEB, BO3HUKIME HA NEDPBOM 3Tane;

AONOJNHMTEIBHNX NONEPEYHHX NepeMelieHii »T U3rKCaniux MO -
MEHTOB;

CYMMApHHX NOMEpPevYHHX NepeMeneHuit Nepporo 4 BTOPOro aTana
¥ COOTBETCTBYOMMX MM Peakuuii MomepeysHx cefisell (BTopoe npAGHu~
KeHue ToNepeuHHX NepeMemenuil ¥ peaxuuil).

llepeMemenns OT U3THCANUMX MOMEHTOB, KAK MPaBANO, HA MOpA-
LOK MeHbmEe HAaUOONBLMX TepeMelleHMR OT NPOZONBLHHX CHA, ONpezeieH-
HHX HA TEPBOM srane®. B CBABK C 2TUM reoMeTPUUECKAS M (H3MYE -
CKAA HEeNWHEeMHOCTH HA BTOPOM 3Tane NPOABIAETCA ClA00, €e MOEHO
HE YU4THBATH 4 BHNONHATL pacyeT, KaK ANA JUHeHHO ZefopMupye -
MO/l CUCTEMH NDH COOTBETCTBYOMEM NOCTOAHHOM 3HAYGHHH KOIPPULM-
€HTa NONEPEeYHOro CONPOTUBNEHAR A, 40

16.9. Tperuit sram - TPyUONPOBOA PACCMATPMBAXT C M3 BHO
OYEpyeHHO! OCHO, NONYyuuPlcH CYyMMapHHE NEepeMelleHU NMEePBOT'0 M
BTOPOr'¢ 3Tanos,

lia yc/ioBhfi paBHOBECUA KOHEUHOM yacTu Tpyocnposoia 0T Ha-
YaNbHOr'Q H0GEPeYHOr0 CeveHusd B BEePUKMHE M3OTHYTOrO y4YacTka A0
NPOUBEONBHOrO0 -~ TEKYyler0 HAXOAAT BHYTDEHHHME OCEBWE CMJIN, Npo-
JOUBHHE DEPeMeneHus ¥ PeaKuuu NPoRoABHHX BHEmHKMA CBA3S4 BTOPO-
ro npudrugeuns,

X 310 nonoxeHne uMeer odmeweopernqigu?e OCHOEH, HauOodee
NOAHO 223paGOTaHHNE TPyAiM.. B.3.B1acosa | 8.



16,10, liporpauma cocTaplieHa NPUMEHUTENBHO K YUacTKaM C
HaUANBHHMM MCKDUBIEHMAMM B BEPTHKalABHOR miockocTH. OAHOBpEMEH-
HO PaGoTy MBOTHYTHX M NPAMLX IOCJNEAOBATENBHO PACHONOKEHHHX

' yUaCTKOB MOKHO MCCIEZ0BATSH AAHHHM METOAOM, 334aBAfCh COOTBET-
CTBYQUHUMA TPRHMUHHMU YCIOBMAMM,.

[lporpauma COCTOMT M3 HECKOJNBKUX NOANDOrpaMM, COOTBETCT -
BYOWXX 3TaNaM pacyeTa, NPUMEHMTENBHO K MUKPOKANBKYIAATOpaM
MiK=-56 # MK-54,

16.1I. llognporpasMn He CBA3AHW NEPEXOAAMM B ABTOMATHUE=
CKOM DexiMe BHYuCleHui, Taxyo CBA3H He MO3BOAAET OCYUECTBUTH
00BEM NMAMATK MCRONB3YEMHX MUKDOKAJIBKyAATOpoB. OZHako moznpo-
TpaMMH MOTYT OWTH OGHElMHEeHH B €ZMHYO NPOrpaMMy IDU UCHONB3O-
BaHMu MuHu-2BM THna "icxkpa" <26.

Ti0AI POT'PAMA TIEPBOTO BTANA (LEMOMEHTHM: PACYET)

I6.12, PacueTuas cxema NOZNPOTPAMMH MEpBOro 3Tana - 3TO
KMHEMATUYECKAS LeNb WADHUPHO COEAMHEHHLX NDAMOIMHEAHHX 3JeMed-
TOB-3BEHBEB C BHEWHMMM NPOZONBHHMU U NMONEPEUHHMN LMUCKPETHHMM
yeJUHEe O MoZaTAMBHMY CBA3AMu (puc.I8,a).

Bueuwxue CBA3M PACHONOKEHH BZONDL M NEPNEHAKKYAAPHO K KOH-
Iy KakZoro 3Bewa. Peakuuu cBAsed 7; M FQ HNEWT TMOPALKOBHI
HOMEeD WAapHUpa, K KOTOPOMY NpUCOesUHeHH CBA3M. 3BEHO 4 INPOAOIL-
Haf CuJlad B HEM UMENT HOMED NMPEXHAYHEro yaza. [lONOKHTSHBHHMY
CUMTANTCA NPOZOJNbHHE CUJIK CEATHUA.

3aBMCUMOCTD MEKAY PeaKuuAMU CBS3ell W COCTABIAOWMMM NEpe—
MelieHuit B oOmeM BuZe MOLHO BHPA3UTH QOpMyNaMi

=K ;i

7; b /(‘[L' ‘Z—Zi ’
rIe uuoxnrenu«ﬂﬁi u A}icaun ABAAOTCA (YHKUKAMM NepeMemenuit
A4 MOTYT M3MEHSTHECA BAOAB TPYGonposoza (Npu nepexoie oT ysia
K y3i1y) xax noxasawo Ha puc.l3,r.

GYHKUMOHANIBHHE MHoxuTend N, u K¢, HA3BaHH B AanbHel-
ueM KO3(QQMIMEHTAMH CONPOTHUBIECHUA NONEPEUYHHM M MPOZONBHHM Ne-
PEMELEHUAM,

llapuMpu Ienu A0 HArpykeHUd DPACNOJOXEHH HA NMPOCKTHHX OT-
METKax Ocu TPyOonpoBoZa.

%

(117)
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Puc.I8, Pacyersan cxeMd Ce3MOMEHTHOro pac-
geTa KMHEeMATHYEeCKOR Uemu:

a-KMHEMATHUECKAS LeNlb C BHOmHMMU IDOALAD =

HEMY M NONEPOYHHME AUCKPETHHMMU CBABAMA; O

NRaH Cull; B~NJIAH CHN B NPOK3IBONBHOM y3le;

P-ZHAarpaMMy MOAATIMBOCTH HPOZONBHEX U NO—
nepeyHux cpaseft

Puc 19, Cxewma pacyerTa wa u3rud:

a-NpoAOALHAA HANPAEEGHHAS KUHEMATUYEOKAaA LeNb;
O~naaH CAN NPM OAHOBPEMEHHOM ZeicTBMM NPO -
ZOJNBPHOTO HANDAKEHHMA ¥ M3ru0a KuuemaTuyeckol
flenil; B-niaK CHI TPeTHEro 3Tana pacyera



Yran MCXOZHOA B3&UMHON opMEHTAL MM 3BEHBEB CY; CUsTANT~
CH NONOXUTENBHHMYU Ap# "NMOBOPOTE" NOCHSZYOHETO 3BEHA OTHOCH —
TEeNBHO IPeARAYmEro N0 uYaCoBOd CTpEJKE.

B peaysprare Harpyseuus Kl nonsnM axBMBAllEHTHHN Nepema -
ZOM WADHUPH NMOAYYADT AKMHEHHHE NepeMellenus /’zZ u ¢; nonoxurens-
HHE ~ B HanpaBAeH:AU oCel Xy , IDK ITOM 3BEHBA NOBCPAYUBANTCSH
OTHOCHTEIBHO MCXOZHOIO NONOXEHUA HA YoM 6’, . NloBopoTH Ha
yroxn 6’,' CUKTANTCA MONOAMTCABHLHMMA, €CHLE OHU NPOMCXORAT NG
YyacoBO#i CTpeNKe.

NlpozonbHHe Culk S,’ B 3BEHBAX U Deawius CBA3el onpege -
RANT NOCJCAOBATENBHO OT y3ia K Y34y MO DEKYPEHTHHM 3IARMCHMOC-
TAM, BHDARAOWUM YCIOBUR DABHOBECHA Y3l0B U YCHOBAS HEPAaBPHBHO-
CTH JMHEKHHX ¥ YTJAOBHX I€DEMeWeHMM 3BEHDHEB,

YenoB#A paBHOBECHA MPOMBBOABHOTO y3na " ; " (puc.18,0,B)
NPUBOZAT K 33BACAMOCTAM

Bp=(6,., ~T;)tg% (116)
= Sz—/ B 72
4 COS A,
fiaueueuue pacCTORHKA MEXAY CMEXHHMM Y3JaMk 2:, onpezge-
JADT CHEAYOUUMM PAKTOPAMMS

yBeluyenueM NPOAONBHOA Cunn pacTsxeuua (Sy -S; );

NIOBOPOTOM 3BEHA HA yron 85 # ZOMOJHATCABHHM YANTMHEHHEM
o7 marpesa apewa AAL; ;

33BUCUKOCTBY

SJ -§; _
g, = ( 3 L + ;oS I*Aﬂti)é’,', (120)

(1Iv)

rae 53- CKHAA NPOROJBHOTO pacTskeHus (OTpHLATENBHAN) iU
ckaTis (MONOKMTEABHAH) NPE NONHOM 3ANCSUREHN;

é; - nnuna 3meua;
F < naomans NoNEpeyHOro CevyeHusi CTEHKM TDPYOH;
£ - Mozynp ynmpyrocTa warTepuana CTESHKM TOYOU.
B dopuyay (II7) BXOAMT BHpaxeHMe CYMNAPHOIO NPOZOALHOTO
nepeMelieH s, PABHOFO
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lloBOpOT 3BEHA HA yron ﬁi NPOMCXOAUT B OCHOBHOM B CBfi-
8 C DA3HOCTHO NONEPeuHHX MepeMeleHuit Yy3NnoBuX WapuuUpoB (mpo -
LOJBHHE TEpenelieHAR MMeQdT BTOPOCTENeHHOE BIMAHKE) M C 4OCTA -
TOUHOM TOUHOCTBO MOKHO BHDPA3UTH §OpMYAON
_ ey i S
g = ——5—— 7 (121)
BsauMHL# NTOBOPOT CMExHHX 3BEHHEB NDUBOAUT K 3HAUUTEINBHC-
My (B OTZGMDHHX y3nax) u3MeHeHMd peakumu (puc.I9,a) no cpaBue-
HMO C BHUKCJAEHHOU RO Gopnyie (II8) z0 Benuuuun

,U; (T +8;)sin(x; +8;) -6, , 51 8, , (122)

B 3TOM u3MEHEHUM DPEAMiMM TPOABAAETCH IeoMeTPUuecKasd He-
JAHEAHOCTD CUSTEMH, CBAZETENBCTBYOWAR O TOM, YTO PaBHOBECUE
KUHEWaTUYECKOR Ueny NpU nepeMeiiedunax, ofNpeseleudty Ha NepBoM
aTane, TpelyeT NPUAOKEHUR ZONOAHUTENBHLX CUN, DaABHEX .7’;-/?.
OnHaro HeOOXOLUMOCTD B NDANOKEHMM DTUX Ciul OTNAAACT NOCAC
"CPAMARAHUAT ZBCOHLEE WA RUODOM 3TANE pacuyera.

16,12, lloanporpamua Ku-T'I nociaezoBATAARHOTO DEESiMN JpuE—
{ii8)-(1£2) ¢ neuoNbH MAKPORANBEYRATODOB TUMA wii-54 #
=56 npUEEREna B NPUAOLCHEK 2, DEHOLEHAYEWOM,.

PacueT u20rHYICro yYacTHA (HANpMweP BOTHYTOLC) uilgs el
HAYKELTE C CL'e BopllAdb {HauGonee HM3KAA TOUKA OCH). LCIM COOT-
BETCTHYOUEE CodCHie He CMEWAEeTCH B LPOAMILHON HAnNpapnenan (Ha-—
Lpsikep, yYACTOK CHMMETDPUUHRN UNM KMeercs ankep), TO f} =0,

JauQitbiy CAUMAOUYD Cudy CAGRYET LONOLUTD PABHOR

‘Si = Az".sml X LF,

TOTYG :
F=8gtgc, u 8=84/cos, .

Lidet BUYMCJEHEH BHNOARALT NOCAEAOBATEABHO NO (OpUyJaM
(1ig)=(i.'2) nyTes NCPCXOLR 0T y3Aa K y3ay.

Logiporpamua Hii-liI npezycuaTpuBi8T BBOX & NYABIA ACYOLHLX
i 1CYETHH: NApukCTLOB, B TOM UUCAE€ YrIoB B33iKHOK opuenTa -
{ik S5EHBEB O ; i KODLGmUWCHTOB COMPOTHLIGHAH TONEPEUHHM K
NPOXOALHEM HCPCMEICHMNR h&a.n h%; Ads Teproro sBeda (nepeoro
UMKaa), @ TAKA€ BBCA 34AUEHMI ITHX MapameTpor NpK nepexoae K
noclies yuiike yB3AAN, €C.iH OHM W3WEHANTCH.

v
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Ecnu xos@@uuMeHTH CONPOTHBIEHUH ABIANTCA (YHKUUAMM Nepe-
meueHull, TO crexyeT NOZT'OTOBUTH ZAHHHE NO 3THM 3aBHCHUMOCTAM B
Byjie I'pa@uKoB, TAOJNUL whlld COCTABATH NOANPOTDaMkN UX BHY.CIE -
HUA HA TOM X€& WIM ZONONHUTEABHOM KANBKYNATOpPE.

AJTOPUTM U TOANPOI'PAMMM BTOPOI'0 STANA (VYET W3TUBA)

I6.14. B pesynpraTe NepeMeleHMil WAPHKPOB 3BEeHBA LenM pac—
NONAranTCH NOA YriaMu 6Q K MCXozHOMY (MPOEKTHOMY) noloxe -
Hilld ¥ COOTBETCTBEHHO IIONYYaWT B3aUMHHI NOBOPOT HA Yrod

A&l =Hl‘ -Ql“f

Ha BropoM sranme HAXOAAT BHYTDEHHME MBTUCAOLUE MOMEHTH,
KOTOPHE HSOOXOXMMO NDUWIOKHTH K KOHUAM 3BEHBEB B WADHUDAX UeENK
TaK, UTOGH YIIN B33MMHOI'O [IOBOPOTA 3BEHBEEB GCHAM DA BHHMM HYJD.
Ind pemeHMs 2ITOM 3873 Y DPEKOMEHAYETCH NPUMEHATH METOZ Cuil.,

OCHOBHOM CUCTeMO{l BTOPOTO 3TaNa CAYKAT KUHEMATUYECKan
uenp, NONyuMBUAR Nepeueiedua OT ZEHCTBUA NDOAOABHHX CUI NpU
MONHOM BKBMBAJEHTHOM mepenage (CM.puc.20,a).

AN noJNOTMX YyYacTKOB C OTHOWNEHMEM CTPelH Rporuda K Xopae
e Oonee I:I0 MoXHO npeneGPeyp pPACHONOXEHMEM TONEPETHHX ONOP,
Nnox yriaoM OAHA X APYroi, T.e. CBECTH 33Zauy K PAacCMOTPEHRD He-
pa3pesHoro NMPAMONMHEHHOr0 YyNDYroro CTepPXHA HA NOZATAMBHX OMO—
pax.

Exautinytue COCTOHHUA AJA MONOrOre yYacTKa MPEACTABACHH HA
puc .20, Exunuyine NepeMemeHuA — KOBQEUIMEHTH NOZATAUBOCTA ON-
peneasnT "nepeuHoKeHueM" MWD K KCXOAR U3 I'eOMETPUYECKUX COOT-
Homeru#, MaTpUia HOZATAMBOCTM NONEpeyHoro uaruda (racx.II)
HMEeT ZMATOHANBHYOD CUMMETDHUHYD CTPYHTYDY.

16,15, NognporpaMui pemeHUA CHCTEMH NATHWIEHHHX ypaBHE =
Huli cocTaBieHn HA OCHOBe Meroza I'aycca, T.e. NNCAEZOBATEABHHM
HCKIDYEHHEM HEeM3BECTHHX, [AMAarOHANLHO~CHMMETDUUHYD MAaTpuuy npez-
BaPUTENBHO NPUBOZAT K TPeyronbHoMy Buay (nmoznporpamua Ki-l2,
HOpUIOKGHAE 2, DEKOMEHZYeMoe), [ 3TOr0 NepBHE claraeMue CMex-
HHX yPaBHeHMi! UDUBOAAT X EAMHMIE M NDOBOZAT MX NoclexoBaTesap =
HOe BHuHTalHe,

B peaynrrare /I - € HATHUICHHOE YPABHEHUE NDUHUMAET BUZ :

aM, , +6M, + M, * A/O/; =0
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u nociuegdaee /77 - e: *
My * 80, =0.
OCpaTHHM XOZOM NOACTAHOBLKOR HAXOAAT BCE HEM3BECTHHE MO -
MEHTH N0 3aBACKMMOCTH ¥
M —_ —Apfl —Mﬂ —5M/7" s
n-2 a

(123)

NlognporpaMma HaxOKZACHMA MOMEHTOB Mo 3aBucumocTu (I123)
KU~13 npuBezexa B NPUNOKESHUM 2, PEHOMEHIYEMOM,

Y

Puc,20, Ocuomnas RAN
cucTeMa i EAMHMU-  g) o
HHE COCTOAHMA pac-

YeTad KUHEMATHYEC — M~ .

KOi uenu #a u3rud .

Ha pasHHX a3Tanax

UTEPaLAOHHOrO pPac—
yeTas

a-NepPBui 2Tang
G-BTOy04 3TaNg
B-TPeThit aran,
P-yeTrepTHs 3Tan

N0 M3ruGapiiMh MOMEHTAM B y3JaX ONPeAesfalT NEPEeMEUEHUH ya-
0B OT W3I'MOA, KOTOPHE CBABAHH C MOMEHTAMM 33BiCHMOCTHO ( Cu,
afmopy B Kuy-fi4)

/Z —ZMJ'—MJ'-/—MZ"H'

1 U32 /(;'y_az / (I24)
Noanporpauma K3-Ti4 npuBezena B NPWIOKEHMM 2, PEKOMEHAye-
MOM,
16,16, KpaeBne ycnoBdfA pelieHUA CHMCTEMH NATUWIEHHHX ypap-
HEHMi! MOMEHTOB CBOAATCA K 3afjaHuX YTJOBHX NepeMemeHHiA Ha KOH-
gax yvacTka,
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Tadmuna 1I
WaTpUUA NOZATAMBOCTA TIONEPEUHOT0 M3rnéa

N° NE Yana U MOMEH T2
nepe - A/Zzp
ueie y .
HUS 7 2 J 4 dumy.
(.1 1t 1 2 1
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B wacThocTH,nonepeunan cuna A, ©a Kouue yyactka B oc-
HOBHuUit CMCTGMG, T.s B KHHQM&TM‘IGCKO“ uenn,coazxaeT yroa Hawno-
Ha NeDBOT'O0 3BEHA .

g =%

T 'I‘,l z)JzA 4
YTO CJYAMT OZHMM W3 KpaeBHX YCIOBMii.

Ansl ciyvaes pacueTa, KOTZA KOA(OULUKEHTH CONPOTHMBIEHUSA ﬂ;[
MOr'yT CUATATECA OAKHAKOBHMYU LI PAZAd Y3JM0B,UCXOZHAA MATDUUA
TMOAQTAMBOCTY YNPOUSETCA YMHOXEHMEM KAXKZAON CTPOKM M COOTBETCT-
BYWEro TPY30BOIO wiera Ha Kt’z . Torza nepmuwit 1 NATHi a4~
MEHTH CTPOLM OYAYT DaBHH €AUHULE.

Nloxnporpaxsn Hij-i12 1 Ki-ll3 cocTarieHN NPUMEHUTENRHO K UC—
XCL10H MATDUEE C eiuHiyHLLE XP8 GHUMM YlcHAMY,
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NOZNPOTPAMMA TPETBETO STANA (NEMCTBUE MPOJONBHHX CHX M HMSTHEA)

16,17, 3agava TPeTHErO 3rama - HANTH Bropoe MPHONEXEHES
AAA NPOAOABHHX CUA M MPOXOABHHX HepPeMemeHHil C yueToM HAABHOTO
OYEpUCHUA OCH M COOTBETCTBYDHMX peaKnuit BemuEx cmaself (cM.
puc.20,6 ¥ B), ONPEAENOHHNX BA BTOPOM 2Tane, Tpermit aTam co -
CTOMT H3 CNSZYDNHMX Omepanufit:

I) BBOAAT OCLYD CHCTEMY KOOPAMHAT C T'ODH3OHTAXBHOA £
U BepTHKANBHOA 0CBHO

2) COCTAaBAANT yCIOBME DABHOBECHMH KOHEUHO# uwacT¥ TpyGompo-
BOZA OT HAYAABHOT'O NONEPEYHOr'O CEYeHUd B BEDHMHE H3OTHYTOT'O
Y9aCTKA A0 MPOHSBOABHOI'O CEYEHHA C TEKyme# koopausarol L ;

3) N0 BCHOMOrATeNHHNM MOANPOrpaMMaM™ ONpeAeNsnT:

CyMMAaDHHE NONEpeuHHe NepeMelleuf NEPBOrO ¥ BTOPOrO 3Ta ~
oz b}:i = ﬁi s ;‘iwz : e

peaKuHEM NONePeyHHx CBH3el ,‘7,' s MCXORR 8 /Zz.l EX HeN¥-
HeUHHX XADAKTOPHCTHE (CM.puc.I9D; e

JIAH HAKGOMA 3BEHESB B O0WMX ocsx £4 T.e. ;0(,,;

JTAN HRRNOHA KACHTEABHON K YNPYTOl AKHMM B 06 MCXORHOM
noxoxerus ¥ = 0,5( So(, + 5K, ), eCHK OHE He 3afaHH
B ZAPyro#t Jopue; 7 !

YriH NOBOPOTA 3BEHBEB OT CYMMAPHHX IONEPEUHHX NEepeMemeHER
WapHUPOB 9;’= (s, - ks, ) H MX CDeAiHEE BHAYGHES -

»* <7 12 & *
95’::,0: 015)(( iy 7 gi)r"

JTAM HAKIOHA EACATENRHOA X ynpyrod ocu - 4 =¥,
nonepeuHHe CHXM OF mSruGa &; = 0.5_(MH,‘M5)Z.-’A’,,,2 £,

16.18. Ycaomus paBHOBECHRS KOHEWHO!l yacT# TPyOompoBoaa B
BUZE CYMMN NpoeKiuil BHONHUX M BHYTDEHHHX CUI HA OCMHe KOODAN—
HaTHHE OCH .Z’(y AG0T BO3MOKHOCTH HA¥TH NPOAONBHHE CHIH B MpO~
ZORABHHE NePEeMEmMEHHA BTOPOr0 NPACGAMKSHMUS,

llo cyume npoexna#t Ha roOPUSOHTANBHYN 0CH HOAYYAWT

S; == T cos y + g (125)
cos ¢y

B QopMyny He BRIDYEHH NPOSKUMM CHA CONPOTHBIGHHA HONEpey-
HHM NepeMemeHHAM, KaK NpessCpexuMo MalHe,

@. +¢9*

icp’

X BonoMorarTenshue NOANPOrpaNMH HE NPUBEACHH B HACTOFMHX
Pexonenganunx.
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CyMua MpoeKyM# HA BEPTHKAJIBHYD OCH ZAET BOIMOKHOCTH BH =
BECTH 3ABACHMOCTH

o oex 3 .
p‘_" **eos @ =8itg ¢ - ;’ P cosy, +IZ 7.8t~ (126)
- @ cos ¢Z ’
I'Re M3MeHeHMe DACCTOAHUA MEXAY YSJAaMH COCTaBafer:
14
(Z"*ﬁf? (50 —@.)—Z(/—cas&z'), (127)

a CHIa CONpOTUBAEHMS NPOZOJABHOMY IepeMelleHHMN B Npezelax 3Be-
Ha:
Tirr = Cias A;;,, . (128)
NoanporpauMa Kil~[l5 BhuuciieHuit MO PEKYPESHTHHM 3aBUCHMOC =
raAM (I25)-(128) npusezeHa B NDUNOKEHKM 2, DPEKOMEHAYEMOM,
TpeTu#t 8Tan BHYMCAEHHN MOXET COCTOATH U3 HECKONBKUX LUK~
708, [lepBuft UuKA BHuMCHAeuMil MOXET OHTD BAKIDVUMTENBHLM, ECAM
**10 dopuyne (I26) oramvaerca or £ wa gomycrmwo mamyn
BEJAUMKY ,
Nipy HeoOXORMMOCTH STANH pacueTa JOBTOPAOT BO ETODPOM, TpPETH-
eM ¥ T.Z. UEKIAX A0 SaXaHHO# TOUHOCTH COBNAZEGHMA PE3yABTATOB
MOCNEAOBATENBHEX BHUMCJIOHUI .

LPUHUMIIE TOCTAHOBKM KPAEBHX YCIOBAR

I6.19. Onpenenenue nepeuemeHuit noxsemMsHoro TpyGonposoga
METOZOM KEHeMAaTHYeCKol Lefu, KAKX M APYTHMM MeTozaMy, Tpelyer
BHIIONHEHMA KPAEBHX YCNOBM/ HA I'PAHULAX PACCMATPUBAEMOrO yua-
cTKa (nanpumep, KAX pacueTd uSTHGE GANOK METOZOM HAUANBHHX
napaMerpos).

Cneuyuduxa NOCTAHOBKM KDPAEBHX YCHOBMA B aHAJNOTHMYHHX 3872~
Yyax 3aKI0yaeTcs B TOM, YTO XOTA OH OZHO M3 I'PAHUYHHX CEUeHHH
AONKHO HAXOZMUTECA B 30HE MHTeHCUBHON gedpopmaiuu. Kpaesue yciao-
Bifl JONKHH GWTH ZOCTATOWHO "XeCTKuUMM", MHAUE 33ZAUA CTAHOBUTCHA
HeonpegeneuHolt .

B cayvae npuMeHeHUA MOMEHTHHX (QOKYCHHX OTHOUEHH! K pacue-
TY MHOr'ONpPOJNETHNX CAJOK NDU yJyeTe YCAOBUM 3aKpeNNERUA OAHOIrO
23 KOHIOB ("JaeBue" uny "npaBHe"™ (QOKYCHHE OTHOLECHHS) HEOOXOZXMMO
YUATHBATH ONOPHHE MOMEHTH 3arPYKEHHOro NnpoJera.
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16.20. Nlps pacueTe NOA3EMHHX TPYOONPOBOZOB HACTO HEOOXO0-
AMMO 3HATH NoNEpeyHHe U NPOZONBHNE lepeMeneHUA BEPHUHH uIOr -
HYTOrO YYaCTKa.

B onpexeXeHuy NONEPEYHOI'0 NepeMeNeHusi BepiMHH NOMOTAeT
CBOWCTBO ce 3NneMentTapHOit vacTh (puc.2Il,a), KOTOPYO MOXHO CuUR—
TaTh HAXOZAHEHCA B GOCTOAHMM YuCTOr'0 M3ruéa MOMEHTOM ﬂ45 u
0CSBOr'0 CXaTHA CuJoi (55 . Bonu paguyc KPHBU3HN dlEMEHTA Op
70 OH GyAET HAXOAUTHCA B COCTOAHUN DABHOBECHA HE3ABHCHMO OT
BEJMUAHH MOMEHTA 115 » TPl COMPOTHBIEHHA NONEPEYHOMY IepeMe—
fenuin '5"

g& " Po (129)
Benuugua Qg OZHOBHAYHO OMpezelifieT MonepeyHoe NepeMelie=-
HKE COMIACHO HeAnHelHoll XAapaxXTepUCTUKE NOAATIUBOCTH HI3ONAUA-
OHHO~T'PYHTOBOI'O Maccusa,

Puc.2I. PacyeTHHe CXeMH Io-
CTAHQBRY KPAEBHX YCHAOBAH Sy
NPk PacnpefieleHtod peaKmun ¢ - >
4 NP4 AMCKPETHOR CBASH P

g=g,£, p7*"55Z2d,

B zauHOl METOZMKE 3TO CBOACTBO MCNONB30BAHO ANA BEDUHHH
KAHEMATHYECKON LENK NPY IUCKDETHOM IPUIOKCHMM CHJ CONDOTHBIE-
HUA K Y3NOBHM WApHKpaM,

And TPaHHYHOrO CEUCHMS, YAIJNEHHOT'O OT BCPHMHH,MOr'yT MpH-~
HEMATBHCA 3aKPENJeHUA B Bife NOABURHHX WIM HEHNOABUKHHX 337€I10K
A} WAPHKPOB B 32BUCHMOCTHM OT KOHKPETHHX KOHCTDYKTHBHHX peme-—
HU## TPYGONPOBOAA.

lipn pacyeTe ZBYX CMEEHHX YUacTKOB Lelecoodpa3Ho MpegBapu—
TENBHO BBECTM BEPTHHANBHO MOABMXHYY 3ARENKY X BHMOIHUTH pac -
4YeT YYACTKOB HEBABMCKMO OZMH OF APYyroro. BaaumopeiicTeue yvacr—
KOB yCTAHABIMBANT NyToM “yRaMeNEs" 3aZelKM ¥ Pemeuun COOTBET-
CTBYOMMX ypaBHeHumi HEPASPHBHOCTM NEPEMeleHull KOHUOB CMEXHHX
JYacTKOB.
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lipuMep PacyeTHOro OnpefeleHus NepeMelleHult, BHYTPEHHUX
CHE ¥ DEaxi#K K30JALROHHO-TPYHTOBOTO MACCHBA M3OT'HYTOT'O yua-
cTKa TPyCOMpPOBOZA NPEBEZEH B NMDUIOKGHUA 3, DEKOMEHAYEMOM.
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Nipsnoxenne I
Pexouenzyenoe

PESYNLTATH Y4CHEHHOPO PACYETA NAFAWSTPOB
TPAHCNIOPTHPOBKi; OOT' i CIIT

ida puc,I-4 TMpuBeAeHH pe3yaprTaTH pacuera Tewneparyp OOl u
CII' ua yuacTke TpyConpoBoza zuameTpoM 1420 MM, NPOTAXEHHOCTHO
I00 KM Mo pasinAUHEM yPABHEHHAM, 4 TAKKE NMPEACTABIEHA 3ABUCK -
MOCTD NPOX3BOAKTENBHOCTYH TpPyGonposozop ONI' u CIT B xouue yua-

CTKa 0T KOHEYyHOr'0 ZaBNEHUA,

Puc,.I, Ilpofuns TemmepaTyn
(T) ON' na yuacTke T 860—-
npoBoza zAuaMeTpoM 1420 um
NPOTAKEHHOCT B0
I00 xu mpm PH=9,806 afla 3
Py=6,763 lllay gu=210 K;
K=0,43 Br/uc.K:
I-pacyer no ypaBHeHun Pez-
auxa-Kpoura (PK) =
= 82,6 MApA.M3/T; 2-pacuer
no gﬁavnenm CrapauHra=-Xa-
na (CX)Q = 81,1 wapa.u3/r

K
0

208
206
204
207
200

20
%
753 3.
152 /
151 P
0w & 7 W i

Puc.2, Npoyuns remneparyp COI' (T) Ha yuacTke

4w

Boz@_AuaMeTpOM 14520 MM, TNPOTAREHHOCTHO

npy Py = 5,393 Mla; Pk(s-

= Vs

I-pacyer no ypasuenmo Peanmxa-Ksoura
2-pacyer no ypantaeHuwo CTapiIMH

3-pacyer N0 RAHHHM PAGOTH

BB

&

%4,

& 8

*pyoonpo-
IB& np
2Klma; Ty=I50 K; K=

100 L. km

=]0I,2 mApA.M3/r;
2 é MIpR.N3/T;
,5 MADR.M3/r
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llpunoxeune 2

‘ Peromengyeuoe
[POTPAMAN STANOB PACYETA HU3KOTEMIEPATYPHAHX

TPYEONPOBOZOB METOAOM "HUHEMATKYECKAS LENH™

flepseiy  amon. Beamomernmuoini pacyem KL~
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Inanomaii | Konanddfwefmandalgionone

lbw;wp‘lmﬂmiﬂﬂlll! | NipuMEYAHHE
e inxg [00]MxS J26 [ v |85 {amp>p,
o (XN [0 §Axd [01[Mx6 [27] = 156 | BwucrereB;,
dig| XN Mx8 Jo2} —~ 128/ MX2 571 puorrg sy

: X _|03]Mx2 129} X 158 | nodnggzpammel
4 | xn = 104 + [30]0xY 59 26-34.turon_ |
8; | xn A Mx0 105 nxa |31 + |60 ugercacnymrn
gj-] Xﬂ

1

2

3

4 | Ftg [06] + 132] &/n |61 coeacrn popuy.

X
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5% (lepeagpectiesa | doBareabmogTy -

B, | Xn| 6 jxasiR] |xnge;] | Mx3 62) x5 me3

7

8

<

07| Fawcsin 33 Xng‘ﬁi Aa*), B noese-
mx8 109|nx0 35| X4 |63] h,

Si | XU 7 g Tiolnes [36] 0x7 64] ma ¢
Siy| XN B[]+ [37[xna [es] x =
G, | xn| 9 x [i2[Fsin [38]C/n |66} — /=/
go Trpedensme|—— 13lmx7_ |59 Mo Dnal§;

nxa | (4] x__ {40] CBagra M_KPamHoCT!
Kng) XN | @ |"Foos [15]xh |41 [dotneun | + K3
Sp | xn | b = Ti6[Fsin [42[BOC/n] | =

1B
c 1.C/n [h7{mx8 143] X05 |Pi] hop B
EF L XU C Ve T x4 6nog

+
K] KN @ Trod [i8] - 45 a7 |si| Rk |
hyP o 19| 19]5A[PT] 46| BNig G
oo X__120] Cx X065 Pl hop
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Nx| j22] nx X
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UHﬂﬂpMdLl(l/d Kﬂ\ﬂlﬂda mag M
Vo 527 g 1x2 |00} nxs [250xnd |44 lcbodra
W xnoj 1 §x1 |01 + 126} C/n |45 fxomand
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Oxonuasue NPUIOKEHUA 2
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Nlpuroxenne 3
Peromengysuoe

TNPYMEP PACYETHOT'O ONPEAENEHUS NEPEMENEHMA, BHYTPEHHHEX
CWI W PEAKUMM U30AAIMOHHO-TPYHTOBOTO MACCHBA M30THYTOIO
YUYACTKA TPYBOHNPOBOZA

I. HeoGxozumo pacCcyuTaTh CHMMETPMUHHE Neo8eMHHH Nepexox
yepes oBpar,

2. lpoexrunii Mpodunp CUMMETPHYHOR NMONOBHHH YYacTKa Npu-
Beled HA pUC.I,

0Och TpPyGONPOEOZA B NPOSKTHOM HEHATDPYXEHHOM IONOKEHMH
(nociie CTPOMTENLCTBA) 3afaHa YIAAMEA o( B3aUMHO! OpHEHTaLUK
xopx, Anmuon ¢ = 500 cu. Benuduudn yrnon o; BHECeHH B CTPO-
Ky NaMATH MCXOZHHX ZA4aHHHX C agpecom XIO,

CranpHas Tpyoa uMeeT Hapymuu#t zuamerp I420 MM: MOMEHT
MHEDLHU TONEPEYHOTO CeueHMA o = I,83x 106 cu’*. naoWazs no-
IepeyHoro ceuelus 729 cu-,

3. ConpoTuBieHMe MIONANMOHHO-IPYHTOBOrO MACCHBA NPOAONB-
HHM NepeMeleHuAM K3MEHAETCH NO CXeMe BUAa ZMarpaMmu Ipasaras
(cm.puc.I9), PacnpezenewHos MO0 NOBEPXHOCTH TPYOH CONPOTHBIE -
HUHEe B 30He JUHelHON oCparTmMoft Zedopmauuu 3azaH0 KOIGHUUMEHTOM
Cx = 0,3 krc/cu, uro COOTBETCTBYET CONPOTHBICHHD JUCKPET -
Hoﬁ casu Ag = 66916 Krc/cM,

4, ConpoTusieHue M3ONBLKOHHO-TPPYHTOBOI'O MACCMBA Nonepey-
HHM TiepEMEmEHUAM 337aHO TpagukoM (puc.2). PacueTHHE AUCKpET -
HHEe NoMepeyHHe CBA3M XapaKTePMSYDTCHA CHEXyOLUMA XapaKTepuc Tu-
KaMy ANA nepeMciieddit BBEpPX:

B 30He OCpaTuMon zepopmaiuu¥ xospduuueHT CONPOTHBICHUR
H,= 2500 xrc/c;

B 30H® HeoOpaTuMoi Zedopuansn (3anpezedbHol) /(

- 2500

5

CHIQ NpeAe]LHOro CONpOTHBREHMA - E,P = 10000 xrc;

npenennpHoe nornepeydoe NepeMeliesue h,,p= 4 cu;

CHJIa 3aNpefeNbHOr0 CONPOTUBICHUA onpeaenﬁe-rca no samm-

CHUMOCTH 13” _p -/-(/Z, /Z p)/{

= 50C xrc/cm;
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Puc. I, Npojuar yyacTKa TPyGONPOBOAA B NMPOGKTHOM IOJOKEHUM ¥ IOCAe HATpyKeHua (&)
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buc.e, Donebeyuue mepemneleks u LEAXdds -TPysTa Ha NoOepevyHHe NepeMemerud:

a-TON2PEYHHE Nepeneneunn; G-peaKuua NONEpPeuHHX CBAZEeH; B-XApRKTEPUCTHKA
ZeopuallMOHHO~C WIORKX CHBOUCTB TpyHTa



llonepeudoe NepeucHeHNe B 3aNPeAGABEOA 00ZACTH COOTBETCT—

BEHHO PABHO B - P
Byon=lpp t "_/(".!77—

5. DpeuuuaeM, 9T0 NepeMonioBMe BHMS CONPOBOXZAETCS YyBENH~
YeHHeM CONPOTHRACHMS NO JMHeHHOMY 3aKOHY BO BCEM BO3MOXHOM fH-
anasoue usNeHewds Nepememennlt mpu A, “’= 5000 wrc/cx,

Harpyskoit cayxuT sKBUBaleHTHHH !ennepa!ypm nepenag o0x-
JaxAEeHUA TPYOONPOBOAA OTHOCHTEABHO TEMISpPaTyPH CTDOMTEIBCTBE
wa A¢ = -119,75°¢C

Coorsercraeuno &y =-L£FAIX  -2199981,7 xre.

6. Hcxopune aHkHE 3BHECEHH B TACGHMUH NAMATE COOTBETCTBY-
OEEX NOZNPOTPAMM, TAC NOMENEHH TAKKS De3yALTATH BHYMCAEHUR
NpeANAYNMX MOANPOTpPaMM, KOTOPHE CIyXAT MCXOZAHHMM HApaMeTpaMy
ANf NocneAyDmKX NOANDOrpaMM,

7. Tonepeydne NepeMelleHNs KMHEMATHUECKOR LENH ZaHH Ha
rpaguKe PNC.2;"pacueTHHE"TOYKH OTMOYECHH KPYEKAMH.

CymmapHue nepeuem.euun Kl o npOZORBHMX CuN M OT W3rHG8

ﬁ;* ﬁz, + ,;w u800pakeHH rpafUvyecKd HA PUC.2,a (OTMEUBHH
3HAKOM "xx"), 9TOT rpajux MMeer NIABHOE OYEPTAHHME, OH KAK OH
ocpexufer nepememedun Kil oT NPOAOABHHX CHA.

ConocraBieH#e Cudl NONEPEUHOro CONPOTHBNEHMA NO KTOTY Hep-
BOro W BrOporo srama ~ i CHNGMH CONPOTUBIEHMA TPETHEI'0 9Ta~-
ma 7 BuNlONEeHO WA DHC.2,0. Ecau orxnoneuus S % or 2***
MOXHO CUMTATH AONYCTHMHMM, TO TPETHl 5TAN ABIAETCH 33AKIDUHTENB~
HEM B NEepPBOM IMKNE DPacyeToB.

Pasumua uexay 2% u A% yoxer Gurs yMedbHEHE TOCAEAY-
DIMME LUMKIAMM WTEpauuu, AAA KAxAOro u4s xoropux # ¥ Oyayr
CIYRMTH HCXOAHHMM NapaMeTDaM# ZJAs BTOPOrO aTaNa.
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Ie.

OOmUE NONOKCHEA ooeeeeccrsecaccocsassorsocssssasrnssse

Knaccuduxanma HUBKOTEMNEPaTYPHHX TPYOOTNPOBOZOB
10 TEXHONOTHYECKUM NAPAMETDPAM cceeecvoccsncssscsccas

Onpg,ueneane napaMerpoB Tpauwcnoprupopka ONT' u CIT'
TpyOONpOBOZA NPH CTAlMOHAPHHX DEXMMAX NEPEKAUKE ...

OnpeaeneHue NapaMeTpos NYCKOBHX PEXHMOB
HABKOTENIEPATYPHHX TDYOONPOBOZOB eecvsoccercascscccen

Pacue? HA NPOYHOCTH M JCTOHUMBOCTH HM3KOTEMNEepa-
TYPHHX TPYOONDOBOKOB eseesccocococsccscscsccnanssncas

TexHMUECKAE DENEHWA MO CTPOMTENECTBY

TpyOu ¥ TPYOHAA CTAND seeesccccasccccrocscvcccesccne
KOHCTDYKUMA HABKOTEMNEPATYPHHX TPY0 seocecccorsosens
NopaeMuas NPOKAAGAKS seseoessscosoccscscccccssssssacne
HazaeMHAS MDOKABKKA seecesssccossccssccasasosssncncs
TeunepaTypuue BOSAEHCTEAA B NEPUOA SAXONAXMBAHHA....

ConpoTusneHre H30AALUOHHO-IPYHTOBOLO MAcCUBa
NPOACIBHHM NEDEMCHEHMAM ccoososorerscscccccsccccccns

CunoBHEe BO3ZEMCTRUA(Y NepeMemennd 0T NPOZOABHOI'O
TeMIepaTyPHOr0 T'pagueHTa HA NOZBEMHHI TPYOOnpPoOBOZ
0e3 KOMIIEHCATOpOB ?aaanmnqecxoe PEIEHHC) seooevrase

Harpysk# Ha KOMIEHCATODH NOZ3EMHHX TPYGOMPOBOZOB
NPK 38XONAKUBAHUE M DKCIUIYATALMM eeoesccccsscsvsasns

YueT cropocTefl SaXOIAKNBAHNKA
I TPOMEDSBHUA eseocenvrsocoscrensssssssssssacsanncscce

[lporpamua pacyeTa NOASEMHNX HH3KOTEMNEPaTyDHHX
TPYOONPOBOZOB METOZOM "XuueMaTHyOCKAA LeNb
C TpUMEHEHHMEM MUKDOKANBKYNATODOB THNa MK-54, MK-56..

TIPUAQECHAT ovoesccovecsssocscesssscssscssensrscassssscnane

JUTEPATYPA ooececosscacsascesssacscaseccesssssccssssocne
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