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NEHWUHIPAJCKUWA 30HATILHLIW
HAYHYHO-UCCRENOBATENBCKHMN U MNPOEKTHLIN UHCTUTYT

TUNOBOrQ M KCMEPUMEHTANBHOMO MPOEKTUPOBAHUSA
MXUNbIX U OBLLECTBEHHBIX 30AHUN
(NEH3HUUAN) FOCTPAXOAHCTPOS

OMEHOALARK

[0
NPOEKTHPOBAHMKIO
HHYXEHEPHOTO
ObOPYAOBAHUA
UCKYCCTBEHHbBIX
K A TKOB

( XAALOTEXHWYECHAR YACTD )

OTAEN HAYYHO-TEXHUYMECKOW VHOOPMALIMM W OBOBLLEHUA ONMbITA

NIEHUHIPAL 1972



¢ K 621.56/89

Pekomerpanze” paccMarpuBapT BOHOBOCH OPOeKTHPOBA—
HY® XNaROTEeXHHYECKOR YACTH 3RKPHITHX CHOPTHBEHX COOpYy-

XCHHAM, ACHONL3YIOLEX HCKYCCTBeHRNE Den.
B HAX npuse NeHpl AHAMYTHYECKHE IABECEIMOCYTH, EO KOTO-

PRIM MOXKEHO Jpe Ne/IATh 3HAYEHHA IIABHLIX HapaMeTpos HC-
KYCCTBEHHOIY, Jie nfHOT'O NCid, ofeCHeYHBARINEX TEMEepa~—
TYPEY0 ©OSE0pOHHEGCTL NOBEPXHOCTH MNbLa, TO €CTh ero B~

COX0& Ka%ecTBO.
tia OCHOBE OTe¥YeCTBeHOIO K 3anyGexHAr0 ONnITa, a Tar-

e Hay4YHnX HCCJ/e noBaHEH, BHUOOMHEHEMX B JIeHEHIpa ICKOM
TexHCJOI'MYeCKOM RECTHTYTE XON0ORIBLHOH NPOMBIIIIVIGHHO —
CTH, OABR Ope OJI0OMEeHHd O0 OPOeKTHPOBAHRKK X/14 DOTeXHH-
TeCKOd JacTH ¥ HOXa38aHA CTeleéHb BIAIGHAHS MHOINOYHCIeH—
HEIX (PA&ETOpPOB Ha K&YeCTBO MbraAa.

Lonklioe BHEMAKEE YENEeHO MeTOOHMKe TenloTexHpyec—
LEX pAacHeTos.

“PeroMes ganpre” npe nHasHadYeHH! /i AHXEHepPOB, 3aHp—
MAOIIEXCE EPOCKTHPOBAHHEM H JIKCHAyaTalHed HCKycCcTBen-
HNIX KATEKOB. .

"FPexoMerpnanui® paspaboTapm COTPYAHHEKAMH HE)XGHEp ~
wero oraena Jlea3HHWMAITa ~ mum. . A.ACTATOBHIM ,
A-dl.bexxepryaom, 0.B.KonopanoenmM, H.C.PackgHLiMm

% CTe HAYYH. COTPYOHHEOM AIMAATHHCKOIO HOJNETEXHHYeC—
¥OI'0 HHCTHETYTA XaHpO.TexH.HAayx J.Jl.JlExrenumitefinom. [lon
ob6Lieli penarnue# A.Jl.Dekkepryna.

*PegkoMeHpnanua” paccMoTpesn B PeKGMeHIOBAHH K OOV~
6 nAXOBaAHAI Hay4YHO—TeXHH4YecKkHM coBeTtoM Jiea3HMHMIIa.

I iporoxen Nel—-a or 7 guBapa 1972r.

Pa6orh cornacoBada ¢ Yapas/ieHEeM #AHXKeHePROTO
ofopynopanug I ocrpaix nascrTpos.



BBEAOEHHWHE

HckyccTBesHne® KarTxE 00 CPaABHeHKO © GCTSCTBOBHLIMS
AMEI0T OHpPe NeNeHHELIS HPeEMYLIECTRA, KOTODPHS 3aXMiant™
Cd B BOSMOXHOCTHE HOJIYYeHHSE /LA BLICOXKOIY EKa&%eCTHAE &
3aNaHRCR TeMpeparTyphl, ¥ OJIETENLHOIO €rc ndApepxaryg
He3aBHCHMO OT YCJAOBHHE BHelIHeR cpenrl. I9TC HO3BONgeT
BECHO/MBL3OBATE HX KPYIVIOrO JHYHO.

HickyccTBeHHEne KaTKH B Haiuel cTpage HAYAAM CTPORTY
B 90=x ropax, 4 X HacTodiueMy BPEeMEeHH 3KCANYATHPYSTCE
YK€ CBhIUE NYTHOECHTH OBOPUOB CHOPTA C HCKYCCTBEHHDI-
MHE JIe JINBRIME HOMSMHE; B MOXHO C YBEDeNHOCTLI CKA34Th,
9TO CTPOHTE/LCTBO KATKOB B OeroBHIX A0DOKEeK C HCKYCCT=
BeHHHIM b OOM Oy LOeT OpPC O0MKAaThCH K BIpe k.

HecMOoTpg Ha HIEPOKOE CTPOHRTEALCTBO HCOKYCCTBEHHHX
KaTXOB, NPOCKTHPOBAHREe HX NPOHEIBONATCE, I'IABHLIM OO0 ps—
S0M, HA OCHOBE NOBTOPEHES ONLITA CTPOETENLCTBA H IK~
CONYATAIME OEACTBYIOILEX EKa&TKOB, & TAKXES HCOOJL30BAHHK
HEMeoLl IXCHd HMeMHOIOCYHRC/ISHHLIX JIHTePaATYpPE OAaHHHX. B
TC XK€ BpeMd OTHellbHple peXKOMEeHOAHNHE, HMeplikecd 3
crenmaJbuoft NETEPATYpe, IPOTHBOPSYHBH, Ipe AJAralT De-
INeHES OTAe/bHBIX Y3/I0B H paCyeTHHIX BeNHYRH fes Ex
B3AAMOCBI3H, He COJep>KAT XPATOPHEB OHeHER KOHCTPYK=—
HEH Xarxos, 4 caMoe INIaBHOe ~3TH pPeXKOMeEJalgR He HoO-
dEHEeHE] pelleHE0 OCHOBHEHOH 3anadg~00ecCNeqdeHEK BHCOXOro
Kag4ecTepa NOBEPXHOCTH INbaAa.

Mex oy TeM, AICKYCCTBEeHHLIE KATKHE — [OJOPOTHE COODPy™
KeHHS, INnd CTPOHRTEJbCTBA KOTOPHIX pacxonyiorcs B S6aw-
UIHX XOJEZEeCTBAX HOQHOHTHLIE TPYOH H XOJ0 ORNLEOE 060~

3



pyoOBAaHHEe, a 3KCINyaTalHd HX CONpPOBOX AaeTcd 3HAYR —
TebLHLIMH 2HepreTHYeCKHMHE 3arparami. [losromy yne -

HIeBJIeHHEe CTPOHTE/ALCTBA HCKYCCTBEHHBLIX KATKOB H YM8HBL-
HIeHHe pACXO[JOB HaA HX 3KCIJ/yaTalHo SB/Adi0TCS BeCbMa
akryainbHpiME. B “PexoMernanmax® pasw HauGonee co -
BpeMeHHble H 9KOHOMHYHLIE KOHCTPYKNHE HCXYCCTBeHHBIX
fe ASHBIX KaTKOB H MEeTOAnl HX pacudeToB.



[lepevenr OCHOBHRIX 0603HaAueHHA:
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= PACCTOgHHEe MeX Ay OCSME

TPYO:
-~ K03cdbHIZeHT TeMIiepaTyponpo-
BO OHOCTH;
= KOB(MOPHOHKESHT AYICHCOYCKAHHME;
- YOenbHag TenNoeMKOCThb;

= HAPY>XHu¥ nmamerp TpPYyO;

% sHeprug H3NydeHHL;

~ CTeleHb YepHOTHl Tel8;

- anoumanb, NoBepPXHOCTb;

= KPHETepH#t Pypbe;

= BeCOBO€ KO/HIECTBO,

- BLICOTA, I'1yOHHAE;

= KO3GDIDHIRSHT TEeINOOT Ja%M;
~ KOOPHAHHATHI;

-~ TOMIIEHAE;

= PA&3HOCTH TeMlepatyp:;

- TeMleparypa;

- a6comoTHag TeMOeparypa;

-~ OTHOCHTEJ/LHAE TeMIllepaTypa;
~ ynelneRulf BAx 00BeMHLIR Beg:
- o0®eM, gacoBol 00weM;

- 06BEM ynenbHLl;




t - /Ib OECTOCThL PYHTE;
U, M - nERefinmifl pasMmenp;
N, kBt - MOLIIHOCTb;
KKA Il
[],ci,r:xan, ~ KONMYECTBO TeNnna;
qac
W, % - B/IQ)XHOCTb I'pYHTA;
A , KKEan/M yac rpapn - EK03pPHUMEHET TeN/oZpUBO ABOC—
CTH;
T, uac - BpEeMS;
Y, % - OTHOCKETEJbHAE BJAKHOCTH

BO3 OYyXAa



1.06mine DONOKEeHHd

LI. Hacromuuae pekoMeBpan¥H PacCHPOCTPAHKIOTCSH Ha Npo-
eKTEPOBarR¥e XJanOTeXHHYeCXOo# 9aCTH KPBITBIX OSMOHCT-
PANKORHKX M TPOHHPOBOYHEIX KATKOB CO CTAINHOHADPHBLIMH
HCKYCCTBEEHBIME JI® JAHBIME FONgMHA, B KOTODPBRIX OXN&X lla-
Ol Ee TpPyOHLIE KOHCTPYKNEE 384MOHOJIMYEHE B Xenezo -
SeTOHRyIO ONETY, 4 ON8 OXJIaX OeHHE HCNOoNL3yeTcd Ipo=-
MeXYTOYHpIH TeNNOHOCHTEIIb.
1.2. PexoMmen panug Moryr GuTb HCHNONL3OBAHLI Mfd:

- pack%eToB COOpPHO—PA3OOPHLIX XAaTKOB, 3KCHOAyaTHPY=
eMEIX B NMOMELIeHHH,

- TeNOTEeXHETECKAX pACIeTOB OCHOBAHHHK OTKPHLITHIX
HCKYCCTBEHHBIX Jle gHEIX M[OJeH;

~ Buifopa oxdax DAIUKMX TPYOHBIX KOHCTPYKIHH H CHR-
CTeM XoJonocHabxeHH] CcOOpHO-PA30OPHEIX H OTKPBITHIX
ACKXYCCTEEHHBIX /e AfHBIX HoNel;

= YTOYHEeHHZ TeNJIOBLIX HArpy30K HA CHcCTeMpl KOHIOH~
OROHEPOBANKYE BO3OYXA&, NpPOGKTHEpyeMble a/ig KpPBIThHIX KaT-
KOB.

2. PackeT oxhax pnawinell NAEThl HCKYCCTBE@HHOIO
ne JgHOTO aond

2.1.3apawell TepsoBOro pacyera Npm NPOeKTHPOBA&HHH KaTkKda
gBJigeTCd pAalHOHAIBLHBIH BRIOOP OXJax pamuiell KOHCTPYKIHHA
( nraMmerpa ® wara- TpyS, TOMHHHLI CJOg MaTepHana Han



¢

TPYSEMXE X ero TSNAOCHPOBONHOCTH, NepeNana TemlepaTyph
T@RACHOCETS N B D0Jie B XOHCTPYKIEA TpySHOR cHCTeMpl) ,
ofeceynBaoIIed 3aaHHOE KARESTEO NOBEPXHOCTHR ibpaa,

2.2 9ToT pacYeT BLINONAHAETCH CO CleAYOLUEME OONyLe-
HEGMHA.

= OXJAax napiure TpyOH paccMATpPHBAIOTCH XaK Oocra—
TORHO ONEHHRE URNAHAPHYECKHR HCTOYHHK Teunld, AOABaMeTp
KOTOPOrQ paseH HADPYXXHOMY ABAMEeTpY TpPpYOmI;
| - np%ﬁ' NPEMEHEHAY MeTanlrmdyeckHx TpyG HnpeHefperarpTt
TePMAYECKHM COOPDOTHBIEHHEM CTEHKH TDPYOnl, B CBA3Y C
weM TeMeparypa Hapy:xHo# OOBepXHOCTH TPYyO NpHHAMAaETCH
pagHo# TeMmeparype TenNoHOCHTe/I;

~ MATEpPHAAL , COCTABAMIOLLIHEG OXJax Odlilyio OJIHTY, H
el = QNHOPOOHHI, & HX TeINOPHIHYeCKHEe XAPaKTepPHCTHKH
H® B4BECHT OT TeMuepatTypnel;

- BOIENKERA TEHNAONDATOKOBR K /e OdHOMY CJIOK B KOarpcha-
NESHT TENHOQWTHA%H X NOBEpPXHOCTH N:-I1a OIKHHAXOBH BO BCeX
TOYKAX XATKA;

& i@ QgHOEe [10J7Ie MOXXHO CHYHT&TbL 6eCKOHeYHEIM, HOCKOJb=
¥y a4 KaTKe EMeeTcg OOCTATOYUHO Hojbuioe 9uciao TPYO.
2.3 VICTOYRAKE TENSIOONPHTOKOR K /i@ HgAOMY N0 MHOI'OYHC—
ASHHB! M He OIr'PAHEYHEBAIOTCH TONRKC KOHBEKTHBHLIM TEeNo-
CHMAEOM C OEpY=AmlIEM BosayxoM. [loaromy B panpreli—
LHIHX pacyerax lo/bLa3yiwTC] HeKOTepmM 3¢ (eKTHBHBIM KOSd~
bEUESRTOM TemiworTnasm X, , YIHTHIBAOEM ¥ Opyrue
BE OGN depeHOca Tenja xo abnay.

IT0T Ko9bdEUESET ONpe [eageTCs N0 BhIPAXKCHEI:

X . q!m.n * (1)

e t-t,

roe {0 - yOellhbEag MAaXCHMAadLiad BelmyEHa o LHOBpe-
M@EKOTO EPHTOKA Tenja OT ACTOYHHKCB, PAaCHu/IOkEeHHEIX
58 A6 ngHOld. MOBepPXEOCTLIO, kxaa/M2.gac.

QcHGBABIE COCTABNTIOU HE timn MOI'YT OwlITE OHpeLe-
IpNH Cne nyiomeEM odpasoM;

- OT OKpyxAawulero BO3/1yXa KOHBeEKHHeH



Q cone = Pxons. (tg = ta)i (2)

4
KKAA /
r oe - S 1,15~Vta-t& viaacc  (Moxer 6uith

onpe feNleE N0 rpacdEXy NpEJIOKeHus 1);

= OT OKpyxawliero Boanayxa OyreM KOHOEHCAIHH BJa-
'm A 3&aMep3aHusd ee HAa [NOBepXHOCTH JAbOa. JTa COCTaBlg—
lollag onpenengercg B CyMMe C TEeNJONPHUTOKOM OT OKpy~
XKapUero BO3ayXa M0 Buipa)eHH, ,AHATIOTHIHOMY (2),r e

K yows 3AMEHEH BeIXYEHON X, ' YIHTHIBAWOLIEH
KOHOSHCAUHNI0O H daMep3aHue BJArmu,
'
E]f(lcuuu-:um.)i: X kona (t' t")’ (3)
r ae '
O(Kﬂuuﬂ X cons * B* (ll)

Bennuuna B = MMM { MOk ET OBITE
ty - 1.

QOpe nefiena no rpacgpuky OpHICKEBHd 2)-
JlyaucTrilt neperoc rtemsia OT OKPYXAIOLIUX [MOBEPXHO-

cteld, rnaBdpM o6pasoM oT TpHOYH CO 3puUTellaMH® H CTpO—
HTEeJbHBIX KOHCTPYKIHH:

rne o — panHANBOHHLBIE KO2h(PHUHEHT TeJIoOTHadHd K

2
NMOBEPXHOCTH /bHa, KKali/M -dac-rpapg;

- Cpe OHeB3BellleHHag abGcomoTHag TeMmepaTtypa
OKPYKAKLIAX KATOK HosepXxHocTeHh. C HEKOTO-
PEIM HPHOHXKEHMEeM OHa MO EeT NpPHHUMATbCH
paBHOH abComoTHOH Temmeparype Boa3ayxa TB;

C=4,896 - xoadgduumenTt nyqerécny%xaﬂnﬂ aBCoMmoTHO 4Yep~
|
HOro Ttena, Kgkan/M%gac' K

Torp.



DB ycnoRpERX CHOPTHBHLIX 3aR0P CTeNeHb YepHOTHI MaTe~
PRajIoOR nmopepxHOCTOff, OKpYyxkawuUIEX fAeAgHOe HoJAe,6/r3Ka
k 1 (0,9), a cymMmMaprag ux niouians 3HAYHTENILHO GOJMBLIC.
NOBEPXHOCTH Mbpa. B sTex ycaosusx €, , xosddrEnkent
RanydeHEd CHECTEeMH °nNell = OKpy»awoluke IoBepxHocTH”,

Bcele/o oHmpepnengercd KoadDPEIERSHTOM KI3NY4YeHES MNOBEepX-—
HOCTH JIb A

€.= 4,96 A,

roe A = (0,5 - goadbEuUBEeHT HOr/IOLIEHHEd Cllog b A,
OxoggaTte ILHO Ta S
— — | — (=B
Darg.= 2,48 [(ﬂw) (400)_] ()

( BesEYEHA ‘l,m. MOXxeT ORTh OnpeefieEa O rpadhAky
NpHIIOXKEeRE"S 3).

TennouocTynneBEsg OT HpEGOpOB OCBEILIEGHHSN:

rpe N, = CyMMapHag MQUHOCTbL HCTOYHHKOB OCBEI8™
HEH, KBT'
n = JIydaCcTrag cocrapisiounrag HOJHOrO TelJQBOTIO
HOTOK& OT CBeTHJAbHEXOB (Tabn. l)
K=0,8-0,9 - xosddrnrenr, yrarmpapiiifi xommiecTBo IIy-
YRCTOR SHEpPrHH, Danampiiefl Hemocpe ACTBEHHO HA Jie .

Tabnaoma 1

Tun cBeTHIALHEKA

C3/1-600 ¢ nammo#t 3H-3 0,43
TO e CO CTekIoM 0,23
To ke ¢ nammoii N = 1,0 kBT Gea creksna 0,02
C3Jl1 oTXpRITOrO HCHONHEHHZ C JnaMNIOH

LP N = 0,456 kBT 0,18
I'C - 500 ¢ nammo#t 3L1-8 N = D,BkBT 0,42
iC - 1000 ¢ nammot 3H=8 N = 1,0xBT L 0,44

0



Kpome TOro, npy NpOeXTRPOBAERHN CHCTeMH XOJ0 NOCHAG~
KEOHAH. HeoOXOOHMO IpegycMarpusatTh BOIMOXKHOCT EOM~
feHCAIARE EXPATKOBRPOMEHERIX TeNAOIDHTOXOB OT OXJAX NEeHEE
¥ 3aMODaXHBaHRg BOAHK OpE o06paCoTKe nengrOf NOBepPXEC-
cra xoMOafHOM.

2.4, [lng pacwera pealbHOM KOHCTPYKHLEH HCKYCCTBEHEOI'O Xat-
xa (prc.l,2), Koropag B ofuieM Cly48e MOXET CCCTOLTh

A3 HECKOJIBKHX DaA3HOPO OHHIX MATEPHATIOB, YJ/NOXKEHHBIX Me=
K Oy Tpyb6aMHr (C KoaddrIEeHTOM TeNIoOHPOBO JHOCTH 1,_ ),
naa tTpydaMmr ( Az 3 - ), cnog meona ( A, ) - sa-
MEeHSIOT O IHOPO IHbIM, SKBHBANICHTHHIM HO TepPMUYECKOMY Co-
NIPOTHBJICHHEI0O CJI0CeM, JpHYEeM 3& OCHOBY clenyeT 6parh Ma-
TepEAald, B KOTOPOM YJOXEeRb TPYOH,

—+28 A+8 (7)

n=2 J‘

SKl
K= haxs'.— _g_ (3)

2.5. YpapHeHue TeMlepaTypHOIrO [I0/g HOBEePXHOCTH b4 B
caydae paBeHCTBAa TeMbOepaTypul BCex TpPpyb B nmonepedHOM
CedeHdH uMeeT BHA"

Pn. h (U.+2-—)-cos - X

8 — ttﬂ— ta (x,0) _ C,"I a Yo — COsS @ ex ' X ‘ (9)
» tp _ c l

cm 2{fa[thE (ke + d)sth F(xrd) +

\ @f——!fd) th ﬁ(- da) +
v lnchZ(k+ 2 +d)+ +lnchZ (ke 2 2 )- fnsh’rd} 10)

11
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26. OCoOGeHHOCThIC HCKYCCTBEHHBIX KATKOB gBJIgETCS OYeHDb
Malioe 3arnybnerde Tpyd m Goibiuag pasHANA B TENIOHpE~=

TOK&xXx K HAM OT BO3OyX& B OT I'pyHT&. B STHX yCloBHSX
TOYEeYHBIH HCTOYHKK, KOTOPRLIM [PHE pacdYeTe pacuope neleHHgZ
TeMIEPATYPsl 3aMeHgeTCH peanbHag Tpyba, He MOXKET OTo-
K OeCTBAGTHCH C LHeHTpOM Tpybel. B TaxoM chaydae temMmpe:’
paTypa nopepxHoCTH TpPyOhl Omila OB HEOH3OTEpPMEYHOM, 9TO
NIpPOTUBOPEYAT pealnHo# duamgecxo#f xaprmHe. [loatoMmy op~
IIAHATAa NEeHTpa TAKOoro HCTOYHHXA CMellseTcsg OT ueHrpa
TPYOLl K MOBEPXHCCTH JNbAa H HAXOOHTCH HO. BLIPAXKECHH:

Uy= %{ﬁnl’ch =(3k+d +2 -3—;) +

+V8h ga’-'-'(md*-a-;)sh %"(m -3—;)]- Cn ch %}-—--&-‘- ¢

*3p.

27. OToXx DeCTBJeHEe MNOJIOXKEHHAA HCTOYHHUKA C HEHTPOM TPy~
Obl OPEBO OMT MNpPH BHIYHCICHHH TeMOepaTypbl NOBEPXHOCTH
IbA& K HNOIrPQIUHOCTH B 1-2°C. [losTroMy Ong nprEGAH>XKEHHO-
ro Onpefie/ieHEa cpeHell TeMueparyphl HOBepXHOCTH LA

MO>XKHO BMeCTO ypapHeHEa (9) monnsoBarTbcg 6onee DpocTo#
bopmynolt O.E.Bnacopa:

tet o A
8= 8§ “Ach ‘ ( ) 49
tn'- tp a-d;“_. En [%g. . S"I(E‘lr hax;a-l- AA,)] ( )

2.8. 3pagenag O ONAg pasIAIHpX NapaMeTpPOB HCKYCCTBREeHw
HLIX KATKOB IO BpipaxeHAaMm (9,10,11) sniuucnenn Ha IBM
¥ [OAKBl B IPKIOXKEHHE O.

29. TemMneparypa nbza B mobGoff TodYKe Iong nng chydag

Yepe NOBAHU YA TeMueparyp tpyb crapenengercd o0 ypas -
HEeHUO

tﬁ (xf‘,)=t,—-8(t3“ t,) Bz‘at, . (15)

3uageHuda 8? nprBe OeHsl B OpuHAoxkeHun 6.

13



2.10.PaccurTiBaTe lepegall TeMIepaTypnl paccona At’ B
oxlak gawure niaure Karka caeapyerT, HCXO0O8 H3 HOMAHOHR

BefIf4UHBl TEMJONPUTOKOB KAK CO CTOPORLI OKPYXKapuiero
BO31yXa, TaK ¥ CO CTOpPOHRI I'pyHTAa:

Z F °
P CP ' G'P'Y C >
3
r e Y - yoennHmn! Bec TensioHocHTeNd, K /M ;
Ce = yoennHaAg TENJIOEMKOCTh TEINIOHOCHTEN,
0
kxan/kr C;
G'P" KOJI{IeCTBO URPKYMMPYIOLIEro TEeNNOKOCHTE g,
M /yac;
2(}- yOoennHagd MakCEMANbEAg BeJHYAHA [0JHOTIO
0 OHOBPDEeMEHHOIr0 HPHTOKA Temnjla K oXNax na-

el naMTe xKarxa, xxan/ Mz.qac; 9
F - nnowans oxnax napmel niaaTE M.

211 3HaY4eHKE TeMIepaTrypsl OXilax Jawiled cpe Ol t, wmo-
ryT 6bITbh HallgeHpl [0 MEBECTHOMY BHAYEGHHIQ B B 3aBHECE-
MOCTH OT TeMIeparTyphl BO3AYXa HAX KATKOM:

-tp ts___ ta"‘ ta (xy4) (15)

2.12,[ilng Ma@BeCTHRIX TPYOHBIX KOHCTPYKUHHA, 3aMOHOJIMYCHHEIX
B OeTOHHYK OXiaxk pnapulylo LRJHTY, anally3 [nall clie oyioluiHe
pe3yipTatThi: BIMgGHHE OpaMeTpa Tpyd Ha KadeCTBO AkOAa
Hepemuko. OnHako ypeluHYeHUe OHaMerTpa OP¥ OOHOM X TOM
XKE pacCTOgHUE Mex oy TpybaMHy yxynuwaeT KagecTBO, bnha,
¥ TeM Gonnle, deM OOnNblUE PASHOCTL TeMiueparyp A pe
PasHoCcThE TeMIepaTypnl NOBEPXHOCTH MbA& B XaApaKrep—
HpIX TOYKAX OO/ MeHblIe pAa3HOCTH TeMIepPaTyDhl paccona
B TeX e Toukax. YKasaHvuld addekr "rawenrg” npogsnger—
Cq B NONEPEeYHOM HANPABJCHUH, €CJM Ccoce JHKEe TpyOh EMe-
0T Pas3Hyi TeMieparypy. B cxemax ¢ DpsMOTOYHLIM [OBHKE=
AeM TeNnnoHoCuTelld HePaAaBHOMEpHOCTE TeMIepaTyDhl B OOk
APYOHBIX NieTell gBngeTcd onpe menmoiuen. llaxke npm ME~
HUMANBHOM SHAYEHHHK A'tp = 1°C ona cocrannger 0,7 +
0,95°C. INosromy srauenme st, = 0,8°C nng srok cxemur
dBJIeTCH IIPE OSNBLHLIM.

14
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B cxemax C OPOTHEBOTOYHBIM [OBHEXENHEM TeNJIOHOCHTe-
= A_tp B NPOTHBONOJIOXHBIX KOHIOAX OOJIE BAOABOE Medbllle
HOJAHOT'O Harpeb& ero, #, COOTBETCTBEHHO, MAaKCHMAbHAH

»tA BOone Tpy6 papHa BeMYHHE TeMIepaTypHOH! He-

PABHOM@DHOCTHE fAbha B NONepedHOM HampabieHrE (CM.puc.Sa)
auSo Menbure ee (cMm. puc. 36).

HauGonee opoHopooHDe NOJIE TeMUSPATYPH HOBEPXHOCTH
n-na gaer cxema (oM. pEc. dB), [nag KDTOpOﬁ M aKCHEMa Ji~
Hagl PASHOCTH TeMOepaTyprl He IpeBrl&er 9,6 C A ©

J548) " ,a'tp = 3 C

3.PacdeT oCHOPAHEH HCEKYCCTDEHHOTO
jle IGHOI'O HO/JIg

3,1) Oxnax pamiuiag OAaTa, EHMewilag OTPHUATENBLHYIO TeM=
feparTypy B TEHeHHe BCero NepHOJ8 IKcONyaTandy, hopMy=—
pveT TeMOoeparypHoe mnone ccHopaHmy. [lpA srtoM, BHagane
K3 CCHOBaHmEY OTOHpaeTCd Temjio, aXKyMYJ/IAPOBAHHOE IpYH-
TOM. JaTeM, TeMOeparypa BepxHero cliod pyHETa CTAHOBUT™
cg paBHo# Hymo. C TedeHyeM BpeMeHH OXJax NA0TCd HH-
¥WeJlexalire CJOH, H HyJleB4d H30TepMa Bce raybke mpoHa—
xaeT B rpysar. Iipm s3roMm BOpa, copepxauagca B I'pyHTe,
gpeppaniaeTcs B e, B MeXaRAYeCKHe CBOACTBA rpyHTA pea—
KOS EaMeHamoTCcdg. OpnHaxo MexaHH4YeCKHe H TelANohH3IHYeCKRe
[IpONeCCHI, EMELIAEe MEeCTO NpH NPOMEep3AaHHH DA3NAUHBEX
rDYHTOB, pasiEuHL.

B MeJKOOBCHSPCHBIX I'PYHTAX = INIHHECTBLIX, HOLIJIeBATHIX,
CYrMIEHKax H Cyflecsx — BOa, 3alloJIHMOIIAS MeJKHe IOpH,
zavepaaer, o06pasyioTCd XapakTepHrle OJig TAKEX I'PYHTO
ne ngasie IuR3el. [locnne mHme HempepriBHO pacTyTrT 3a cuer
e ACACHIBAHES BIATH H3 HHEXEeJeKAaludx CJ/loeB 00 KaOHIANg—
paM IPYHTA. JaMepaapllAd I'PYHT pPes3ko yBe/HdHBaeTcd B
ofpeMe, paspyluag BhilUesiexkallde CJ/OM. 1 aKde ODYIYHHHEC=
TeIE I'PDYHTH Hambollee ONACHB 1719 PACHNOJIONKSHHS H& HHX
OXsidX nawileh OAETE XaTEKa. K pyoHOCKeNeTHHIE TPYHTHL
{rpasgii, XpyNMHOBEPHACTHIA OECOK) pnaxe NPHE BLICOKOX Biark—
HOCTH 3aMepsaaT 0ea ypenudeHusg o6reMa. KompmeHcupyo—
(1&9CH HA TACTHIOAX CKeJjleTa I'PyHTa BAAra JIerko cTekKaeT

,
: 3
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Mo KPYOHBIM IIOpaM MexX Oy HEME. Ecnu xxe nbpnoobpasoba-
HAEe BCe ke Haya/loCh, H3NMIIHgY Blara OTXHAMAEeTCsH U3 30—

Hpl 3aMepaaHug pPacTYILMMH XpUCTallfaM¥ fbpHa.

3.2 I'lpr IpoeKTHpPOBAHHA OCHOBAHHS KATKA HeOo6GXOAWMEBI Oap-
Hple 06 ypoBHE I'PDYHTOBEIX BOJ, CHOOCOOHOCTH HX MIO0OHEMATL™
cd O KanuiigpaM BBEepX K I'PaAaHHIAM I'PYHTA; O xapakrepe
rpyHTa, €ro BOOOCOIepxXaHud, CTPyKType (ocofeHHO OLHO-
pO OHOCTH), MEXaHHYeCKEX (ycanodHOCTL ¥ T.H.) H Tenio-
d 3W9eCKHEX XapakKTepHCTHKax. Ha ocHOBaHME 3THX paHHBIX
pACCYHUTHIBAIOT pacipe OelieHUe TeMIepaTYPel B OCHOBAHUK
K KOHIY OepHoaa HEenpepnIBHOH 3IKCHAyaTaAlHH KaTtka, Ipo -
BUMKEHEE I'pAHHNL OpOMepaaHHd Briay6h OoCHOBAaAHKMg., Ecnu
'ECTGCTBQHHbIﬁ PPYHT OKAa3piBaeTCcyd HENPHUIOo AHBIM [OJg yCT-
‘poficTBA Ha HeM HMCKYCCTBEHHOIO KATKA, €ro MO0JHOCThio 3a-
MeHgioT. [Ipg aTOM TOMUHEHY HCKYCCTBEHROI'O HEOYYHHHCTO-
ro OCHOBAHHY PACCUHTHIBAIOT TAakK, 4To0bl HyNesag H3oTepMa
He KOCHY/laChk €CTeCTBeHHOI'0 I'pyHTa 34 OeDHo O 3KcHiyara-
A KaTkKa.
3.3 [lng Tennocpuau4eCKEX pacdeTOB BCe BapHAHTH yCTpPOH-—
CTBAQ OCHOBAHHH MOXHO IOpeiCTABHTH B BHIEe HECKONBKHX
OCHOBHBIX CXEeM:

- OXJlax Jnampuag Onagra pacnolloXXeHa Renocpe CTBeHHO
HA BIa>XHOM T'pPYHTE;

= OXJjax papluag naAuTa oTapeiieHa OT BIAXKHOIO I'pByHTAa
ClioeM HKIONGIHN;

= OCHOBAHHE KAaTka yCTPOEHO H3 CYXHX HEOYYHHHCTHIX Ma-
TepPHAaJIoOB, IpPH 3TOM KOHCTPYKUHS OCHOBAHHA MOKeT OnITh o0O-
HOPO OHOH HJIE COCTOYUTH H3 HECKOIBEHX Pa3HOPOOHBIX CJ/IOEB,
BKAWYAULIAX TAKXXKEe H HIOJAGUHIO,

~ H30NHpOBAHHAY OXMaX [aollas OJARTa NOAH4Ta Han
ypoBHeM 3eMiH (IpPoCTPaAHCTBO MeXAY MAATOd M IpyHTOM
MOXKeT IDPOBeTpHBATLCH €CTEeCTBEHHRIM HIH HCKYCCTBEHHLIM
CNOCoO60OM } .
34. Ilpy paccMoTpeHuH TeMOEePATYPHOI'O pexxHMa 3THX OC=-
HOBAHAR cCylLIeCTBeRHA TeMueparypa 1, ., nonnepxuma-
eMag Ha rpedune "oxJjaxk nawmomag naura — rpyatr’. o pnas-
HBIM MOJeJIAPOBAHUS NOO0OHLBIX gBISHHK 2Ta TemMueparypa
MOXXeT OrITbh NHHHKTa papHO® TemMmueparype Tennm{ocwreng‘tpu

Lo 27
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. Boamoxuag pasmEma t, -1,
nee 1°C.

B pacwerax tp cnenyeT NpEEEMATH XAE CDEHIOK TeM-—
HepaTyYpPy TeONOHOCHTEeNd 3a pacCMATpDHBaAeMull nepuon spe~
M@HH OT Hadajla SKCaayaTaoHH XaTka.

PaccMmoTpenre TemunepaTypHeX E3ME@HEHHER B OCHOBAHHSX
EatTxa Bepnercd ¢ HOpeaAnoNiOXeHEeM, YTO TeMIOeparypa Ha3—
MeHgeTOH /b B OOHOM HAmpap/eHEEr Y , T.e. OO ray-~
6rEe Mmaccgsa. Crporo Taxoffi xapakrep EMET H30TEPMEI
MHIOb OpE OeCKOHeYHO OOJMbINOR oXx/aX NawlieR NJHTe HIM
104 LEeHTPOM COOpYXEeHHd pealbHbX pPasMepos.

Ct nerRTpa KarTka K xpasd TeMheparypa r'pyHT& Ha Oap-
Ho# raybmre pacreT, CNO# Mepanor? rr'pyETa ymMeHkhllaeTcd,
QO ODPHTOKH Telja H3 OCHOBAHEA K NJIETe KATKA& YBeJN4YEBA™
orcda. [lockomky pacgeTn BeAyrCsS HA HamGozee HmeGaaro™
OPEATHRHE H3 BOAMOXKHKX Cly%aep, TeMIepDATYPHOe HOMe O~
pe nengeTCd NOA HeHTPOM COOPYXEeHHS, & B Ka/opHIeCKNR

PacHYEeT BK)imYaeTCs CpenHEgs OO0 N0AaAN KATKA BeJlHIYEEA
TEOOOLPHETOECRB.

COCTABNgeT HE Oo~

[lng xarxa xpyract ¢GOpMH CpeESE BOJINYNHA TEIIONDHw

TOXOB K oxjax napiued nuEre »B0e 6OALLIE TENIONPRTO«
£0B K NeHTPY K&aTKa ['20.,21]

Hau6onee wacto BcTpexapmascs hopMa XaTKOB — nps—
MOYI'OJILHEK CO cTOpoEaMx A x B. Kosmsecreo Tenana,npo-

X0 oauero Yepes HpaMOYIOJMLHEK CO CTOpoEaMa A x B,or-
HOCHTCHE K NOTOKY Tenla, NpoXoaAMmueMy %Yepe3 Xpyr uao —

manpo A X B, xax mepEMeTp RPpEMOYrO/LENKA K HEeDHMET~
Py kpyra:

A +1
’T --B
A (fﬁ)
Vﬂ"E'
Taxge COOTHOLIEHHS HMEOT MECTO B CTAUHORADHOM HpO~

IeCC®, He CBY3AHHOM C 3aMepaanseM BaArrR. C HeXOTOpRIM
BPEGJEOK @ 3HeM MOXKHO CYETATH, Y70 OHE COpaBe OANBL X

078 HeCTANMOHADHOI'G PeXHAMA, X ONK KEPoneccoOd C Ha30oBhM
gepexonoM. Tornma cpenHsgft ynemBEmf mOoTOK Tenna x ox~
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nax pnampinefl narTe B Kax Oh# NAaHHBIK MOMEHT BpPeMeHHR
OT HaYana npounecca Mo H0 HaATH 0O BHPAXKERAD:

Cl't.-: 2"10. ‘f’ ‘mh/{dgﬂmc , (1?)

I ne C,' W yOoelbRpk Tennopol noTOoXK B OAHHLIA MOMEHRT
BpeMeHH X HeHTPY HJHTH.

B xanopmgecxmii pacder kaTka clenyeT BKjpiaTh OC—
pe nHeHHEY HO OAOIHAXH KaTka CpenHewacoByl BelHYHHY
TeNnJIONPETOKOB I3 I'PYHTA 34 BpeMs |, OT MOMEeHTA my-
CKa KATkKa 10 HoJdydYeRHs HeoOXoaaMOoOrc IavalbHOre CloK
nsO& (mepron HAMOPAXKk HBAEES):

q’tncq_= 2?“-"\“.- ? “AVMZ-HA.; . (w)

rne qq'q,pm - cpenHedacoBag Be/MYAEA TeNAONDHTO-
KOB H3 I'PYHTA& K LHEHTDY OXNax pamouieh
IMTH 3a BpeMd. L.
3.5. FIeH30JIUDOBAREAYG OXJIAXK JADIUAY HIAKTA: BACHOJNIONKE@HRHAS
HA M . ['loppasymeBraeTcdg B 3TOM Cayzae,
9TO I'PYHT OCHOBAHNE KPYNHCCKENSTHHHA HeONyYHHRCTHH (ga-
CTO TAakKoe OCHOBAHEE COAJAIT HCKYCCTBEHHO),Tax xax yctrpe—
MBATR KATOK Hemocpe ACTBeHHO HA OYYHHACTOM I'DYHTE BRO—
obiuie Henpag. CauTaercda TaAKXKEe, YT0 TeMOeparypa I'pyHTA
0o Hauana paGoTH KaTka onmaaxosa E pasEa t. . ITocane

BXKMOYSHERS XaTKA B paGoTy HAYMEAGTCH OXJAX AeHHe CpyE-
Ta, a Teummeparypa ‘t, coxpamsercda HemaMeuHO# ML HA

HEeXOTOpOR riyfNHe, HA3LIBAEMOH NMOKCOM NOCTOSHHOR TemM-
nepaTypnl, HeONHHAXOBOR nONAg PA3NNYHLIX raorpacpn'mcx?
OYEKTOB. ['AyGEEA pacnoNOXKEeHRS NOSCOB B CpeuHen H@
npepnmaer 10 M (cM. crosaxx [4]), a Temmeparypa ers
OpAMEeDHO pABHA CpenHeronoBOR TeMReparype Boafyxa B
DABEHOR MeCTHOCTX.

Onraxe TemMmeparypa BCerd MACCHBA TI'LYHTA MOXET
OniTh NpuHESTA TAKOR JIHIUL B HEDHOA Oepen HephoHASAIL-
HEIM OYyCKOM Xarxa B 8KxcHjyaranip. Beimuxna es mepen
IoCne AYIOIAME HNEXAAMHE paGoTH Xarka BA4BECHT OT OORHO-
THl OTTAHMBAHMYE OCEBOBAHHY B HepepnBAX MeX AY 9TEME REN~
namMe, Taxoe neproAEYeCKOe HONHOE OTTANBAHAE OCEOBANES

........

19



BeCbMa BaxxHO, Ta&K XKaxk B OpPOTHBHOM cChaydae IpoMeplIanieg
OCHOBAHKES HOCHT MporpeccHpyollirii xapakTep..

[lng yunpouieHga pacdeToB npeHefperaeM He(GONLIIEM
(1,7 - 2 kkan/M“yac) HOTOXKOM Temaa OT MOYCA HOCTOGHHOH
TeMIEpaTypel K I'paHule NPOMep3aHEg E OOTOKOM TenJa,Bhi~
[engoinerocd mpE OXJak ICHHA MepaJioro I'pyHTA.

Torpa ray6uny npoMepsanug rpyRra moa DEeHTPOM Kar-

Ka Yepes T wacoB f1ocne Hagana padorTel KaTka HAXOO4T
IO hopMYyie:

h= Qﬂ%;__tﬁLt (VI"‘VE ~V) m. (19)

3eck
. W
Q“ch. 100 80U xxax M3,
rae ty - TeMIOepaTypa 3aMepaaHng I'PYHTA;

)\T!)M ~ K02dh@PHUIUSHTH TENJOIpPOBO JHOCTH COOT—
BeTCTBEHHO TAllOT'0 ¥ MEP3J0ro IDYHTOB,

KKajl/Miacorpan;
T - Bpemsa, npomeniee oT Hayana paboThl
KarkKa;

CJ,Ea ~ 0OBeMHpIE TelJIOEMKOCTH, COOTBeTCTBEH=-
HO, Tajioro H Mep3JIor0 TI'PYHTOB,
xxan/maﬁr‘pam a

l , -~ Tennora samepaaHug rpyHTa,KKail/M ;
L = pacueTHas NbOHCTOCTL I'PyHTa. (CM.
Y% ' Tagi. 2); 5
tK -~ 0OBeMHBIE BeC cKelleTa I'PYHTA,Kr/M ;
W ~ pecobas BnaxHOCTb rpyHTa, %.
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Ta6nuna 2

0 .
Bana rpysTa tn, C L

K pynHOCKe e THRIK | 0 1,0
rpyeT (mecox m np.)
CyrngeEKE JIerkKge -0,d 0,8

CYrngHKE ToKelnie,

I JIAHBI -0,6+~1,0 u HEXKe |0,8~0,7 &
i HHEXK e

Pacnpe npenenpe TemmepaTypnl, 04 LEHTPOM KaTKa Ha
PaAcCTOaHHuHA H , COOTBETCTBEHHO, B Mep3JIOM H TAalJIOM
I'PYHTE OMHCHIBAGTCH BhIPAKECHHAMH:

tm=tn+%~y; (20)

| | -h
t, =to* (t-t) o2 -
2\’ %_ ,_t' (24)

JHavyeHgd BYHKIHH OJL]Q npuee nedsl B patore [12].
Y nenpHpe TENVIONPATOKH K HEHTPY IJHATHI MOIYT GBITh

Han JeHBl N0 rJiybuHe npoMep3aHHd I'DYHTA B Kay Obid MO-—
MEHT BpPEeMEeHH

9= %ﬂ-'(t:“tu) SRR ftounc (22)
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Oco6eHHOCTH Nponecca BHLOHBI H3 DeaynLTATOS pacdeTop
no dopmynam (19-22) m MopenmpoBaHEg ero H& $JeKTpo-

MO e/ OpH Clle AYILIAX YCHOBELX:

o = 23560 xxan/m™;

A= 2,5 xxan/M -qac-rpan;

Lo = 16°C;

to = = (], 6 C

3\1# 1,55 Knan/rg-qac-rpan,

0= 704 KKaa/M -rpam;

t’r"' g, 5°C.

IlpopBuxxenpe rpappnn asoBOre IepexonAa IpeacCTaB-

neHo Ha puc.46 (kpapag 1), a TennoBo#l mMoTOXK HA rpyHTa
K IIeHTpy KaTka Ha puc. 4a (xpuBag D).

Apanpspgpyd pesayihTaTel pPACYETOB, MOXXHO Cnenarhb Bh—
BO, 9TO /19 OCHOBARHA B3 KPYIOHOCKEJIeTHHIX BJAXKHBIX,
HO HeIYYHEHRHCTHIX NOPOA TPHE Mecgla .BenpepuiBHOH 23XCHaya-
TAQUEHE gBNMOTCH KPHETHYECKHAM CPOKOM. [lanpHefmag axCmiay-
atranpg xKarga norpebyerT OAETEJILHOIO BPeMEeHH HA OTTad~
paHge (6onee G0 pOHell), wTO HeOpPHEMJIIEMO [IJIE TPEHHPO-
BO9HLEIX X TeM Oollee = MNeMOHCTPAUHOHHLIX KA4TKOB.

Cnenoyer, TakuM o06pas3oM, cnAeiaThb ofmui Bmsona o006
o6NnacTE NpHEMeHEeHHd HEeRSOJMPOBAHHEIX OCHOoBAHEA. OHE npp-
eMJIeMBl JIFIlL OJI8 Ce30HHO paboTAapllHEX KATKOB, HAlpH-
Mep, OTKDPLIThIX, SKCOJIYATHPYIOLUIAXCE B YCJHOBHAX MArKOH
3UMBbl, ¥ NepenBHAXHBEIX COOPHO=-PA3bOPHLIX.

CpepHEdg 4acOBag BeNHYEEA TEHAOHPHTOKOBR H3 I'PyHTA K
HeHTpY ox/ax faapluedl nngtTe 3a BpeMs L, 0T MOMeETa
[IycKa KaTkKa [0 OONYyReHHAd Jie AgHOI'O CJ1Iog COCTABHT.

qf'-&.ucq. = W(V"_‘W"V) ¢ (23)

36 ASINIUNDOBAHBA Y OXJIAX ganiuadg OaUTa HE8 BJAKHOM ]

Te. Maongumg oxiak nawiie# LKNETH peako 3aMeninger npo-
necc NPOMEPSAHNS I'PYHTA M CHH)KAET TeNJONpATOKH H3

I'pyHTA.
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0

— ST S S G T —— e
g _ C,

grag; kxdn [m&udc
no yenmpoM
xamKkd

puanJ
3
Tpobud =05 KK
) epymT kpubds 2)
i
h rdéh‘.ﬂ =20.6
i (kpubdasa 3)
redbul Hus d)
A =05 M.4. 8Dd3a
(xpubas 6)

360 720 [44Q 2160

Puc.4. XapakrepucTuka fipofieccoB B I'pYHTe N0 OXJAak OAOIIed nauTol:
a) puHaMuka Opomepaarzug IpyYHTa; 6) rpandna (asoBero Hnepexopna

MecAYbl.
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B sroM Clyuae rJjIyGHHA NpoMep3aHAd Nys. p. E TENIO-
npurokr Yy K IuTe ONpeneNdIoTCH NO BhIPAXKCHHSM
(24 + 26) (ecnm npenefpedb TEMIOEMKOCTBLIO H30JGHMH):

hus.riv': ‘hi+52 -_'S M, (24)
e S =) S

({ -t.) Ws “M/ ALY (25)
E >\M

A M3 H5 KAA
% PACY t(\!:[:%_f‘ V 2[ \’ ( 3) K A?- “4ac, (25)

rae A = ([1[ At) (VA+VT - V)Y,

LLHI-TﬁMHK& HDOMEpSaHHH I'pyHTa NpHM YKA3aHHBIX yCJ/IOBA™
X B X, /5 a3 = 0.3 xxan/m“wacrpan npencrasiena

Ha puc. 46 (xKpupaga 4).

Kax Buaouo ua puc. 46, Takoe OCHOBAHHE, SKCIIAYaTHPY—
olleeCHd HEeIpPEepLIBHO B TeHEHHE Tpex MecgleB, IpoMep3aeT
pcero #Ha 12 cM, a rpyET Do KaTKOM OTTAaHBAaAeT MOJHOCTHIO
yepe3d 8 ~ 10 puell mocne BrIK/FOYEHHd XOJO ARNbHOK ycta=
HOBKH.

Bce o270 BHONHE yOopleTBOpdeT yCJ/OBHAM paboTel Le-
MOHCTPallAOHHBIX foJied, Tak Kax BpeM4d Henpepbmﬂoﬁ 72X

SKCIJyaTalHH MeHBlIe TpeX MecqueB.

Li1g TPeHHPOBOYHBIX KATKOB [O/UTElIbHLIE lepephIBEl B
pabore HexxellaTellbHBl, HNO3TOMY KX He Clle AyeT 2KCljya-

THPOBATE HenpepriBHO 6onee J = 4 MecsqueB 6ea oTenne-
HEE M30JUPOBAHHOI'O OCHOBAHHA.

24



‘| en&cmon DOTOK H3 r'pyHra (puac.S5) sHepenkx, 5 - 8
KKal/M94C H HEe’HAYHTe/LHO YMEHbLINAeTCH BO BpeMeHH.
TakaM oGpasoM, DeprEOa OYCKA KATEOB C HAOAKPOBAHHNLIMA
OCHOBAHNAMA HEe CESE3AH CO SEE&YHTEO/NbHRIME TeIJIOIDATOKA=
MH K3 IPyHT&. ST0O CHpase AJAHBO OJig BCeX HIOJIRPOBAHHEIX
OCHOBAhKE FE HOBTOMY TAKYIO KOHCTRYKOHIO OCOGEHHO XapG—
(LIC HPEMEeHaTh NJd [OeMOHCTPARHOHHAIX XKAaTKOB C YACTRIME

HAMODaXKBAHRAMHE K OTTAZRAHAAME /B>[14.

Pacnope penesge TeMmuepaTypei 00O HeETPOM OCHOBAHES
HSONEPCBAHHOID KaTEAa Ha BNAaXHOM TpPYHTE B CTandOHaLD™
HOM cocTogHud mo paGore [13] :

1y, ~ T, 2, "33 :
‘é:?-t, - ﬁ(ﬁu't “ﬁ'i )s (@)

roe L(o,¥)~ Temneparypa rpyETa Ha rayGHEHC;
lg =~ TeMueparypa Bo3nayxa B 3ailne.

J .
Shg =q / ﬂ‘i=éyﬁ- ; ﬁa.--.:A%; A'?’% “'3,535?;

A i778 = £\2+3 3525 o + 17334 ;
2= nr / A= \) y -~ ‘ $ 2

specy U -~ moaywmpmra xarka, M.

Y paBHeHpe nerko pemlaercsd rpacgpHYIeCKH mo puc. 8.
PacyeTsl mokxasmBamoT, 4ITO OpocOecC OpoMep3aHHsg crafmpiye
3UpPyeTCs LpH n = § ~ T M, 2 274 BeJIHUNHA MAJC 3app~
cat or semmgudst (L ® Ue .

Tagum o6pasom, NpE [AAMTenLHOR paGore XaTka HIoNg~
NEE He NpeoThpalnaeT nponecca lpoMep3aHudg I'PYyHTA.
BuMecTe ¢ TeM. [O5lg KATKa C OEepHO OHYEeCKHM XapaXxTepoM
paboTel MOY>XKHO pPACCYHTATE TAakylo TOMUAHY H3ONaOHH,IIpH
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. 5. Tenaopolt 0TOK M3 I'PYHTA K OXNa) aapiueh nnpre

| - yepea (0,5 Mec., nocne "Hauana paoThl X000 AANLHoH
YCTAHOBKH, 2 = 4epes 1 mec; 3 ~ yepea 3 mec.; 4 ~
yepes O mec.; & - yepea 8 mec.; 6 - uepea 12 mec.,
7 - yepes 21 mec.; 8 = yepes 28 wmec.



Puc. 8. "'padugeckoe peurenue ypaBHeHAH (27.‘
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xoTopol HyleBag H30TepMa 3a ONpenefieHHunH# OpOMexK yTOX
spemMeHH ( ﬂp ) He HOKKHHeT HHB3& CJ/I0H H3OJLNHH.

TOMUEEY H30/SNHH 0M MOxHO HaliTH H3 BLIPAXKCHUS
(cM. HCTOYHHEK [15} ) :

2

e B f s w)

)

LT W YA,
)~ (v

Oy

e

- rrybuEaA 110ac& , OOCTOGHHOH TemaepaTrypbl 'PyHTaM.
licxoMyo Be/muEEY Owy molydaioT DON60OPOM HAH CpadbHIec-—
KHM peiledreM ypaBHeHEd. OOHaAKO HeoOXO OEMO YYHTHIBATH,
9TO OPHE O4YSHb OPOONOMKETeAbLHCOHE pabore nengHOO HOoAd
nonAg npe JOTBPRELIISHAYE HPOMEepPSaHH" I'PYHTa Ood HEM HoTpe~
GyerCs OpakTHYECKH HEBHINOJHEMAY TOJIIIHHE TEeHJIOE30J/d-
HECHHOT'O ClOg.

&

! (28)

e

3.7 QXxaaxk papniag NIATa HE OCPFOBAHHM H: (BX _HeOyqH—
HECTEX MaTepralioB (pec.7). Takoe ocHOBaHEe ualie BCero

CO38 O80T HCKYCCTBEHHO, B Tex CJ/y9afgx, Korpga OpHpPOORbIH
FPYHT B pafioHe CTPOHTENLCTB& HEIpPAroneH B KadecTBe OoCc-
HORAHAH KaTka.

["siy6aHa pacpmolioskeHHd HyJ/ieBoH H30TepMBpl,IpH NPOYHX
PEBHEIX YCJIOBHEX,B CYXHX rpyHTax Gonbume (puc.46, kpm-
Bpie 2,3), 4eM BO BhaxHux (KpeEBag l), H oTTAaEBalT OHH
SsicTpee, MOGKONBEY BlAaxkHp# IpYHT, 3aMeps3ad, AaKKyMYJH—
pyer 6oibwe xononma. [losToMy NpRHNEIHANBLHO HEBEPHO
NpH 3aMeHe NyYHHHCTOIO I'PYHT& HOpHpaBHHBATE I'IYORHY Opo—
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Mep3aHHg Oocie gHero K HeoOXOoaAMMOMX TOMIIAHe rTpaBpiHON
aacpilKH, Kax 3TO pekoMeHpayercd (cm.paboty [19] ).
Pacgersl nng oxnax neHHS CYXEX OCHOBaHM# clenyer

BECTH IO SAKOHOMEpPHOCTHAM Mg DOJYyOrpaHU4YeHHOI'0 Tena
{101 .

8= tg::,t) — ?Jl-f ( 2\”.__0;) (29)

raoe U, - TeMIepaTypa Ha MmobGo#l raybuHe \ non

oxNax< Japuielt naEroik gepea U  yacom
NoCfle ImyckKa Karka;

F; == Ei-}-— xpuTepuft Pypbe, paccunTaHHLIf nng ray-

['ny6uHa pacnofiOKeHHA HYJIeBOH H30TepMEI Y(o=c) onpe-

nengeTcs rpacgedecks (puc.8). HaxonﬁMB____ 0C - tn :

t. -t
3aTeM COOTBEeTCTBYyloLUYw €H BelMYHHY KDHTepHud F: . Hc-
KoMag rayfOmHa
o T’
H(U'C)_ Fu (30)

Y nenpHpie TENJONDUTOKE K OiMTe B MoGo# MOMeHT Bpe-
MeHE U onpenelfisioTCH B3 BRIPAXKCHHA:

0= 2&% (te=1a) (31

a cpepnuui#t yacopofi IPHTOK Teljla 34 Nepuon BpeMeHu |,

2V3 C-¥ AA
S —— (tty) =

(.

4AC . (39"

Bupasxenme ( 32 ) copasennapo, €ClH HOH4C HNOCTOgHHOM

TeMnepaTypsl I'pyYHTa pacrojaaraercd Ha O0eCKOHe4YHOM ypale-
HEE oT mopepxHocTH ocHobaudg ( €:90). Ho nmockonsxy pe-

am=E0 P - xomeumas BesmumHA, TO BMeCTO dopmya (29 u
32) cnenyeT MCHONMB30OBATEL YPABHEHHS:
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B~ 0_4_(‘_{_41_ I‘F.) (33

o (zvy)
VATV (t-t,) ° {34)

T o)

Ik TaxoMy peuieHgip HHCrna BREYXX OAIOT B SKOHOMHYECKEES
cooOpaxeHnyg, HaOp¥Mep BRICOEA® CTORMOCTE I'DABHE B He~
KOTOPHIX peaiicHax.

OOHaKd 3THMHE BLIDEXKEHESMM Cle nyeT HNOIb30BATLIH

NEIIE ODH OY9eHb OO/IbIInXx 3HAYEeHHEX U .
FEcng OCHOBAHEE BHINOJMHSCTCH MHOIOCIHO#HBIM (B TOM Wi

clle B CO C/loeM HIONgUHHE), TO B KayeCTBe TeNodHsh%ec—
KIX XApaKTepHCTHK MAaTepHAa/a OCHOBAHHE ClieayeT BBOORT:
Cpe JHCeB3BEUICHHRIE BEeJIEIHHbLI:

_8+&+.+8, . T, FTab .y =48
LI g M oy - A Co= 58, A

——— X,
! 3 AH. AL -

POE Ay, Npy - Any CheeeCpj ¥are ¥y = TEHNOGDHIRGECKHE
XapaxrTepgCrikE OT JebHEBIX MATEPHATOR,
COCTEBASNINEX MHOCCIOHHOe OCHOBAHHS)
b

- TOMUREEA ClOf KAxIzorse MAarepaana, M.

Ecmz ucnonnaoBpadre rpaBHg HellenecoofpaszHO, a OCHO-
BAHKAE X3 OeCcKa B MOAHHRIX KOHKPETHRIX YC/ACBHIX gBAGeTCH
Hé HAapOe>XHpiM, TO NPOSKTHEPYIOT OCHOB&HHE CMELUIAHHOI'O TZ-

. B aroM cayuae HA me6onbumol cnoft mecka (50 - 80 cu)
EKJIEHBIB&IOT cno#t Gerona TomumHo# 100 - 150 mM c pac~
NOJIOXK€HHRIMHE B TOJILE ero 3JeKTpoHArpeBaATeAsSMHE, & H&
Hero - ciofi HOOJMMEHN B OXI&X JAOW YK DJIETY Xarxa.

8, Oxnax nawpniag E30NRpOBLHHAG NiETa, NO[HATag kan
xgga_n_eg gemap (pec.9). PaccMoTpenHnie BhIlI@ KOHCTDYE=
HHE HOJHOCTRO HE Npe noxXpaEdioT OCHOBAHHE KaTkKa OT HpG-
ME@D3aHHS HpPH ONTHMAJLHBIX TOMUKHAX CJ/OeB H3ONGIHUK H
HENYYHHECTHIX MATEepPHAaloB. | O0JLKO UHKAHYHOCTE paboThl Cir
OpY>XeHHd, BKAoYaplliag ODepBEonnl OTTAHBAHHA rpyHTA, MO=
XeT OpeoTBPATHTH IPOrpeCCHpyOIillee NpoMep3anHe.



QO nraxo OnETelbHEIE OepepniBel B paore KaTikoB, ocoGep~
HO TPEHHUPOBOMHLIX B SAKDBITHIX COODPYXEHHEX HEeBO3MOMKHLIL.

HMeeTcd, XxpoMe TOI'O, TeHIEHUHH pacHooiararts: oo ne-
OSHRIM I07eM YHHBepPCAllskHKIX CHOOPTHBHLIX 347I0B CRJIANCKEE
noMeLi e K .

Torpa npoexTHpyreT KOHCTPYKUMI0O OCHOBAHES, OTOPB&H=
Hyl0 OT 3eMiE. B aTom CcJlydae HOJHOCThLI HCKIMOYaeTcd

gpoMep3aHHe I'PYHTA H EMEeTCH BO3MOXKHOCTb NOIE3HO EC=
I0Nb30BATE HOAOLLI&OL HO0H KaTKOM.

Xapakrep USMEHeHHd OTHOCHTEeNbHOM TeMIlepParypel
8 t(g,ﬂ*-tn (puc.10) TaxoB, 4TO HA mMOBOM paccrTo-

bl
L

tﬁ - T, Y
GHHE OT OXNaxk Dawpluel pauTel (T.e. OpE mobfoMm 1= R )
TeMIepaTypa NpakTHYCKH CTAOH/IA3UPYeTCH NPH SHAYCHHIX

Fo = 0,2 + 0,3. [dauTesnHOCTh HECTAINHOHADHOI'O DEXHEMA

B T&KOHM KOHCTDPYKHNHME TOI'O € OopgnkKa, 9IToO B OAATL b~
HOCTE HaAMODAaKHBBAHHA b OA.

[ToaTOMY OCHOBELIM [AOd TAXOH KOHCTPYKURH QBACTCSH
CTAlHOHADHBIA DPeXK¥M.

Heo6xongmad TOMIIMHA H3ONANKE OIpe penseTcd [pE yc—-

JOBHHE, 9TO TENNOBOHA INOTOK K OoXJjaxk fampuie#l oaurTe HEe 00
XeH npeBpiuatk { = 10 XKAJ/M%24aC, O BBHIPANK CHEIO:

2S00 1) N

rae Ag= 5 = TKEAR 7 acrpan~ KOBGPHEIHEHT TeHJIOOTmAYE
OT BO3AOYX8 X HHXWHRH HO~
BePXHOCTH HepeXphTHES, EECYy~

Iero oxia)x fawplyn OIATY,;
614 - TOJILIHHA CI0EB MATEePRA&NOR

KOHCTPYKUEE OT OXax peio=
el noiaETE 00 HEyxHell po-

BEepXHOCTH HNepeXpumTHg ( Xpo-
M€ C/IOH HIOJNIMHE), M.
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TonyderHadg TaxuM oO0pa30M TOMIIMHA H3ONGIEHA MOMET
OLITL NpoBepeHa MO BrIDaOeHH BJATH Ha FH)xHell nosepx=

HOCTHU JlIepexphITHd, HeCyllero oOxJiax ampilyo OAATY.
Y penpAn# IIOTOK Tenlla K oxNax napluel nnEre © cra-

HIHOHADHOM pexKHMe:

“Cs"tn KKAA
WU B e T e (38)
s LAy Ky

4. KOHCTPYKTHBHEIE pPElLICHHAS HCKYCCTBEHHBIX
KaTKOB

OcuopaHme nepnguoro mong (pec. 11,12)

4.1, OcHoBaHHE Jie 4gHOI'O HOJg HCKYCCTBEHHOI'O KA&TKA
N0 HO OBITH OPOYHEIM = OHO [OOIDKHO HECTH, KpoMe Beca
KOHCTPYKIUKYM KAaTKa, OONOJMHUTENbHY Harpyaky (ot monei
A TpaHcHnopra) no 2,2 kr/cM2.

4.2, I'lpp mpoexrupoBaHuy OCHOBAHHYA Jlle IGHOI'O HO/MS M3
KPYNHOCKeNeTHRIX nopon (KpyUHOBepHHCTHIE CYXOH Necox,
meGeHEb Mm 'paBgil) HeO6XOOHMO fIpe AYCMOTPETh YKJOH
nnoiraad Ho4 K&TKOM BOolb OJAEHHOR cropoBmr noig 0,2%
(12 cM Ha 60 M) E BLIDOMHETE BOKPYr KaTkKa HaOexHYIo
APeHaxXHyio CHCTeMY.

4.3. B cnytae 303MOxHOCTH IPOHHKHOBEHHHS B OCHOBAHHE
ATMOCEPHBIX OCANKOB HJIE BJIATH H3 OKDPYsKAKILHEX KaTCK
30H, HYX>XHO oOOeCHeqMmpThb OOHNOJHHATEJIbHYI FHIPOHIOJLGIHY MO
BCEMY OEPHMETPY OCHOBAHHA.

4.4, M3 xpynHOCKeneTHpIX DOPOL AJig OCHOBAHHHE creayer
CYUTATBL HauboJllee npe ANOYTHTENLHLIM IpaBEd OJIOTHOCTRIO
1600 -~ 1800 KI‘/MS, C BECOBRIM COpepyxaHAeM Bonawl 1,8 =~
3% , TennompoBoaHocThk B chaoe 0,3 - 0,0 xkan/M-3acrpap.

4.9, Ilepen yknanoko#fi B ocHOBaAHKHe, I'paBHH peXOMeHIOyeT=-
Cd INpPOMBIBATL [OJig YZOAJNEeHHd TI'pg3H © TIEHACTHIX Sac—

THI; SAChIIKY NPOM3RO AXTH HOCHOHRHO C NPOKATKON Kax Horo
cliog OO IpeKpaiueHus ycankH.
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4.6, [Tpg mpoexTEpPpOBAHNN OCHOBAHE® H3 KPYNHOCKeReTHHX
nopo 4 HeoGxomMMO OpenyCMATPHEBaATH Clle AYyiuYyo ejepen—
HCCTh YXJAOKN CnOeB: HA GRILTPe YKNannpBaeTcg CABE TON
merokt' 7 = 16 cM M3 rpaBrg ¢ pasmepoM Kyckos 6 ~ 12 cu,
zaTéM  OCHOBHo# pacCYeTHHIA Cnok B3 I'DABRE € KYCRKAMH

3 - 8 cM; nopepx rpaBERY YCTPAKB&EeTCHE BLIPABHEBAKINAS
nHeMeHTHAS CTSOxXKa TOMUEHOR O —~ 10 oM.

47  [lng TennoH30NsmEE OXAaxnaomeld NARTH Cheayer
IpEMEeHATh $¢ddeXTHBHHE H30JgOHOHEHE MAaTeDEAajbhl: HeHo~—
MOJIRCTHPOJ, HOAYXKOCTKME MHHEpPANOBATHHIE AJHETH!, LJIETHL
¥a MHEHepaiabHOR HpOOKH; AHO0 MaTepHaNn CpenHefR agdex—
TEBHOCTH: GETYyMOnepiaT, CHTyMoOBepMEKYNHT (H3rorap/mea-
eMLi8 EA MecTe YKAAAKH), HeHof6eToH, KepaM3BTOGETOR ¥ Aap.
4.8/ EcnE H30nauEOHHBA C/O& ynoxxeH HA OCHOBAHHE H3
BERNYYEHHCTRX MATepPHAJIOB, BaxH0 o06eCHeYHAThL COYEeTAaHHEe
HESKOTO KOShDIDHNHEHTA TelNOIpPpOoBOAHOCTH HI0JSNHA C BO3—
MOXKHO OOnbiue# ee Tennopolt wHepnmef.

4.9. Ecap TennonsonsNROHHLA clofi pacmonoxeH B KOHCT-
PYKIHE, OTQPBAHHOH OT I'DYHTA, TO OHNACHOCThL NpPOMep3AHHS
# pPa3pyuIeHHg OTCyTCTBYeT, NOSTOMY HA nNepBnfl NiIaE B
STOM CAy4Zae BLICTYDAeT NpO Ao ITEeNBLHOCTL HaAMOpaNX ABa~
HRg kza, I TEpPMEYECKO@ COIPOTHEBJ/IGHHE CJHOS, OO KOTOPO~
MY CleanyeT OOpezefigTs TOMUHHEY H30JSNHHA.

4.10. Tlonxon X BrIGOPY TOMLIHHL TEHNJIOMIONALHAH OeMOH=—
CTPAUROHHOIO H TPeHHPOBOYHOrO Hojeffi NnoJxeH GLTh pas—
myHbpiM. [1pr OpoexXTHpoBaHEE ASMOHCTPARHOHHOI'O KOS He-
O0X0 AAMO YYHTHIBATL,B NepByw oYepenb,TpefOBange GniCT*
pOR TpaHChOpMAanHEH, B pelianimiEM ¢GaKTOpPoOM cle nyer Cag—
TATh MallyK HHepPHHOHHOCTE HIOAKNHK, & /g TPEHEPOBOYEO~
'S KaTka, J3ECAAyaTHpyeMoro (ez nepepnBoB ONdTeNbHOS
BpeMd, — YMeHbIUeHHEe OOTeph X0J0Oa.

481, TlpoOo/mKHETEeNbHOCTh HAMOpaXKABAHHE /ha HMeeT
SRa4YeHge MHIUb RPH OPOeKTHPOBAHEA NEeMOHCTPANHROHHOIO
XaTRa; AMlg TPEHHEPOBOYHOr0 OHA HecyYleCTBeHHA,

412, . [lpE omacHOCTH yCanAXH TENNOE3OJAINEE NOL Harpya-
EOR BrRINEJeX AL KX CJI0eB, HeCcyluyYwo HNETY HeOOXOnEMO yK-

J& HpIBATHL HA ONOPHI HE3 XepaM3ETO0eTOHA, & HI3ONIUEX B
ITOM CJliydae pacpojliaraercd Me)xay OofopaMi C TAXEM pac—
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qoToM, uToBn OblZIA BO3AYyIIEag npocnaokra po 90 MM, xo-—
TOPAS CJAYXKFET OCHOJHATENLHLIM TePMHEYEGCKEM COINpPOTHBJE-

EzeMm (pmEc. 13).

Oxna)x gaprag gaura

413, Oxnaxx pawulag NJMTa B Niake OO/MKHA BLICTYNaTh
cA 60pT, Orpak nawlliRl XOoKXekHYyw Hnaowanky, Ha 300 -
500 MM (prc. 14).

4 14, PexoMeHnyemag ToMmiiHHAa cJjcg Geronya Hap prﬁa*—
ME B oxnay gapluell naure -~ 30 MM.
4.15. Croli GeTona Hapn 1TpybaMu apMEpyeTCHs Kpyrioi

cralkio nEamMerpoM 6 <+ 8 MM ¢ guelixo#t 160 x 150; Heo6~
X0 JUMOCTE APMHEpORaHna 6eTOHA pmoOd TpyfaME olpe nsnger-
CH pacieToOM,

4.16, Beronupopanu® oxiax paplilet NIETH Cleayer Be—
CTH HeMPepHIBHO, XeJaTelbHo HpH TeMOeparype OKpyxawo-
piefi cpener +10 C; TomuHEEA OXJax) Japlueil NNATH oOpe ne—
NgeTCH KOECTPYKTHBHO B 0K EA OniTh He Gonee 140mm.
4170  I'lpm GeTOHHpPOBRAHHH OXJA&X NAIUER [NHTH ClleayeT
oficCIedHTs XOpoliiee BaloJHeHEHe MexXTPYyOHOro mpocTpaH—-
cTaa G2TOHOM.

4.18,, IosepxHOCT: OXxNlak nawpileldl UNETH OOMKHA OuiTh
CBETJOrO TOHA; PA2KOCTL OTMSTOK Bepxa HOIUTLI HEe LOOJDK—
HA IpeBLIIlaTh 3 MM.

419.. . Oxna) n&wuyo IIETY He cnenye'r NOKprBaATh HOEKO~
PATHEBHEIMHE CilOgME, YBeAEYHBAKIIHEME TepMHEYECKOe COIOpo~
THABJICHYE OIUTH B HeJIOM.

4.204 Deror nng GeToOHHpPOBAHMG OX/axK Oamlilel HAHTEL
oomxker GhITE MCPOIOCTOUKEM H IO Hpe menly NpOYHOCTH HA
CxKarTEe HMeTh Mapxy M =150 + M-=200; paameprsl 3eper aa
NCNHETeNg He Gonee 12 =~ 10 MmuM.

4,21, , [lpr DpoexTEpPOBAHAX OXJa pALied OARTL] HeoOxo-
AAMO YHHTHIBATE, YTO OHA B NEPHOZ IKCO/yaTaluHR HaxOHT=
Cg non BoaneHcTBEEM e peMeHHBIX TeMuepaiyp or + 40°C
(B0 Bpemg OTTagBamug nbma) mo — 200C (B pexuMe me—
MOHCTpALYK), B CBH3H ¢ YeM BOIHHKAT TeMaepaTypHpIe
nedgopmanen, cocrasamourke 0,008 + 0,00956 mm/M.rpag.
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4.22. [lng o6nerdeRrd nepeMelleHE® oxiaxx oaplueld ong-
Thl OTHOCHTEJIbHO HHXKEeJleXalllKX clloeB HeoOxoamMO npeny-
CMOTPETh CNIOH CKOJMbXXESHREHA, KOTOPBIA COCTOHT H3 3ALUHETHEIX
orpa AeHdH ¥ IOMelleHHOI'0 Mex Oy HUMH ClIog MAaTepgpaila,
ofnapapiiero ManeiM KO3h(HIAEeHTOM TpPeHHI.

4 23. B kavecTBe SsAalMTHRIX OT'pak OCHEH CJog CKOMbXKe-—
HES IpeOOOoYTHTEINILHO NpIMeHarh pybeporn, aAlIOMEHHEEBYIO
(O ILr'y, JIMCTHLI IOJIMBHHHJIXJIODH 4.

4 24, Mex ny orpak DeHdgME CJlle AyeT HNPOKJAaLIBATH TOH<
xuit ciok (okomo 5 MM) mopourkoo6pasHoro rpacgera, Talb-
K& H/M 'pacddTHO—MACIGHOH 3MYJIbLCHH, KOoTODAd MNPHIOTABIIA-
BaeTCd HA& MAC/aX, 34arycTeBaplUHX IOpH TeMIOepatrTypax HHXKe
- 25°C; oJlg sTOM menrk MOoryr OrITh HCHONL3OBAHEI TAaKXKe
rpaduTupie cmasdkg YCCA (I'OCT 8333-65) m I1IBM -1-1
(I"'OCT 5856-60).

4.25. lng xoMneHcauH® H3MEeHeHHH JEHeHHLIX pasMepes
oxNaxk napunied onuTe 04 BIAXRGHHEM TeMueparypel Heofxo-—
OEMO IIpe AyCMOTpeTb IO HepuMeTpy IIIHTHE TeMOepATYpPHRIH

o wHprHO#K 90 MM, OTOeNFOLIEHR OAHTY OT OCHOBHEIX KOH-
CTPYKUHXHE; TeMIepaATYPHEIA IOB 3A4aNONHZEeTCH YOPYrUM MarTe-~

pranoM, HanopuMmep, THOKOoJoBOM Mactuxoit AM~-(,5 uam

CM~=0,5, usroropnennoit no BTY-38=-3~-3, ngbo mMmacTgxoi
AM =2, uaroropnernot no TY 38-3l.

TpyGHBIE KOHCTPYKIHH HCKYCCTBEHHOTI'O Jfie JGHOTIO
o s

4.26, [Ong uarorosleHug TPYOGHLIX KOHCTPYKUHHE Heo6xo NEMO,
KaK OpaBHio, npuMeHaTh Tpybel no I'OCTY 8732-70, mbo
8734-70Q:; pmonyckaercsd rTakKkxe npuMeHesdde Tpy6 mo ['OCTy
10704-63, eciiy OHH HMOABEepPrHYTHl CHelHANbLHBIM 3aBO OCKHEM

HCOBITAHAAM (9TO MOATBepIK JAeTCH CepTHGHKATOM).

427. Tpy6Hyio KOHCTPYKNHI0O CJie lyeT H3roTaBIEBATL Hpe-

EMYLIeCTBeHHO U3 Tpyb6 HapyxHBEIM anmamMeTpoM ot 26 no
38 MM.

4.28, Llar rpy6 npmrEMmaTk cooTsercTseHHO ¢ 4.27 cr
00 mo 110 mm.
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4 29. Oxanaxx gapiuiae TpyoOnl PeRKOMEeE IveTCd YK/iaabiRarTh
H8 OHOPH H3 YrJIOBOH ctaNg C poBHOE HOAKOR MI HONKOH
C Bunipe3KaMH Doa TPyOul (KOEAYKTOPnl); XKpehicHHE TPYS
X cHopaM MOPOH3BOAHTCH XOMYTAME H3 KDYrNod CTANE LOR-
amerpoM B ~ 8 MM ¢ momoumbw ceapxk (puc.l8).
4.30. TpyOHY0 KOHCTpPYKUHIO /e ZgHOC HNOJd HUAYCCTEER-
HOTO KaTKa CliefyeT NPOeKTHPOBATL C TAKHM DACHeTOM,
"HTOOH MpH ﬁt,._. , paBEOM 2 = 2,0 C}, PasHOCTL TeMiepa-
TYpP NbOA B PAGSHHIX TOYKAX [I0OAH He npepniuiana g, 5°C.
4.31 B xavectpe PacHeTHRX NPAHAMA&IOTCS TeMIepaTypa
MOBEPXHOCTH JbOa 3°C H TOJUIIEBA Ca05 nbpaa 30 Mu.
4.32, OnTuMAalbHLIMH TeMIepaTypaMz ClenyeT CHYATATL
nng GUr'YpHOro kataHgg — 1, 5° C, a nong xoxkKegd ~5+-6°C.
4 33. CKOpOCTE OBHXKEHHE TEJIOHOCHTEJd B OXXax. nan-
. W EX Tpybax pexoMeHnayercd Bubupark 0,4 - 1 M/cek. B
3ABACKMOCTH ©OT CXeMul TpyYOHOE KOHCTDPYEUHH.
4 34. B xavecTse TennoHocHTeNg Ea HCKYCCTBEHHRX KaT—
Kax, KakK ApaBHNO, HCIONL3YeTCZ BOOAHLIE pacTBOD knopac-
TOI'O Ka/blHd C TeMIOepaTypo#d 3aMepl3aBEd He BuIlIe - 26°C.
4.35. Ing samMe nnengg Koppo3unm Tpy6 (moanepxxkarBus
KOHUEHTpAaudH BOROpPOaHpIx KOHOB pH = 8,6 + 10) B pacr-~
BOPp XMIOPUCTOI'O Xaljblug clleayer poﬁetanm'b fuxpoMar Ha-
TpHg B KoamdecTtBe 1.0 kI~ Ba | M DEcCTBOpPA H, AO0MN0JHE-
renro , 0,43 Kr/m- pacrasopa enaxoro Harpug (nmpu pH=7),

OrTagBaire NMba& [QOMMKHO MNPOEEBOOETBCH C HOMOLULK
NUHPKYREPYVOiILEro ¥eped TPYOHYOW CRCTEeMY pPaccojia, Bar'pero-
ro me 80 - 3&00.
4,26 Ycnopusm 4, 30 orpewapT Clie AYOIIEe TPyJHME XOR=—
CTPYKLEH:

a) ameeBuxoBag (peEc. 18);

6) C mpoMeXXYFTOodHBmIM KoAjexropom (puc. 1T);

B) C YIABO®HHHM YHCKOM KOJIAeKTOpoR (pmc. 18);

I') C HAKJOHHEIM PpPaCHION0KEeHEeM OXNax O&aKillHEX TPyl
( prc. 19).
4 37. [lng 3aKpLITLIX CTAIHOBAPHBIX ECKYCCTBEHHEHIX EKATEKOR

10 YCJHOBHSM TEXHOJOIMHYHOCTH RITOTOBJCHHA CJleayeT apE-—
HEMAaTh CXeMbl BMEEBHKOBLIC B C ODPOMEX YTGIHLIM KOJIeXTO=

DOM, @ CXeMhl C HAKJOHHLIM pPAacHofioXxeBHeM Tpyé MOoryT
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HaiTH [OpHMEeleRie g fnepe ABHXXHLIX COOPHO ~RazfOorkmX
MCKYCCTBEHHBIX KATKOB.

4.38. [lng aMeeBAKOBHIX KOHCTRYKIHH ZXADAKTEPHR CREBIE-
T€/IbRO OOJNBIHES CXOPOCTH OBWXEHMS TCHIACHCCHTENAS B Cle
JJoRaTeILHD, YBelHYelZe IHIOPaRNEYeCcKol’e CONPOTHEIGHHS
TpyONOH CHCTeMil, GTO TpelyeT re CpPaRHEHHMI0 C KOHISRTOn=
HpiMAE RKOHCTDYRNHGME noONc/HAYTeNBbHL, SHePI'eTHISCKHR 39~
TLAT HPRA SKCHIYATANEKHd; BMecTe C TeM, IMEEeBHKOBRIS Ko~
CTPYKIHE THLPABAEYECKA 00/ee YCTORYHAL, MeHEe MeTal-
JOEMXE H23=~38 OTCYTCTBHES RONUEXTOPOB. 1 &XEh  000a50M,
IpH ELifOpe THRA TRYCHUH ZOHCTRYKIHE B3 H2PeRBECTIeHHNIT
B 4.00° HeOBXO AHMO NPOHIBRCTE TEXAO—3XOHOMHYRCKIE CpP&Rm-
HATENILARIS P&CYeTH.

4 39, Oxnax pnawiuue TpySin HA ASMOHCTDALMOHFOL! KAWE.
UeNeCoOOPaABHD VRJ2bpILA%E BZIONE EOPOTKOH, & .Ja THeHH=
pPOBOYHOM = BHOMR OIEHHCOHE CTOpPCOHE 7@ NAHGTO OOonhd.

440. CzxeMb! ykAaagr 3pyG ClenyeT HPOGKTHRORATH C Tas™
EMM pPacHeTOM, 9T08m of0ecH24HBAlOCEH DaABHOMEpHOE PpacCHpET
pelleHES TeRJIOECCHTeNd O OXJa JailiuM TpyHaMm, noestd -
MY I'EOpaBlH4YECESe COIPOTHBICHEE B XOIVIEXKTOPAX OCIMNHD
OBITH 3HAYETEIHHO MeHBIUE, IeM B O0XAax FampiliEx TpybHax.
4.41. Oxnax nampwiie TpySel OOM¥HBl YKASZBBATHCY CTRO-
"0 I'OPE3CHTALBHO (OTKIOHeHHES HEe [OONOYCKAEIeTCH).

442, [lepen 6eToHEpOPaHMeM OXNax A8woDIed OOETH Beod~—
ACAAMO EDPOHIBECTH PanﬁBMHQCKBQ NCRKITAHES TRYOHOH
KOHCTDPYKHEE nagnheHmeMm 9B arc/cMm .

4 43. B mo6o# BrI6paruofi TpyOHCH KOHCTPYKHEHE HeoGxo Ok-
MO OpeOyCMOTPeThL YCTPCHCTBO [Nla BHINYCK& BO3NyXxXa Inps
3400/IHeHAR CHCTEMp! TENJOSOCHTEJICM H BO BpeMg 2KCHIIY™
atalpgy; FaAexBeifl BRINYCK BO3pOvxa ( Odg KONAEKTOpPHEX
CXeM )MOXET OCYLISCTBIITLCS H3 BepxHeH 30HBI XKOJICKTO~
DUB, 0O/ 3MEeBHKOBLIX = K3 MACRCTpaAdbERX TPYGOOIPOBEG [IOZ,
X KOTODPHIM I3 AXNO9AKICd 3MESBHKH.

4 44, B rpybHofi KOHCTPYRUEE HaRGONEE I00BEDEHHEIME
KOPPO3EE gBJSIOTCH HAPYXKHHE YYA4CTKE ITPYD. HA BmXO Qe U3
OXNlax fawlueldl ONATH, B CBE3d C YeM OHH MNOJ/LKHK OBTh
TIIaTeNbHo 06paboTaHnl I'HAPOHIOJNGUHOHELIM MATEPHAJICM,
HaopaMep Bonxe#® pacnepcEed TEokona T=5Q0 mo TVY

38/30318~70.
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4.45, Ha 4. 44 crnenyer, 4IT0o TpybHad KOHCTPYKOES [10/Dy—
g8 EMEeTh BOSMOXHEO MEEBIUe BLIIYCKOB H3 OXJjax Aamljel
FARTHI; STOMY YCHOBEKN B GOoNbiled Mepe OTBeRalT KoHCT-
OYXnEE, r'aAe TpyGHeie uner® obvenuHSIOTCA B CEKUHHM C NO-
MO b0 KOJNIeKTOPOR, 3aMOHOJIANeIHHIX B 6eTOH OXJaK nap~
[Led OIATH.

lng aMeeBHKOBBIX TPYOHBIX KOHCTPYXHKHA menecoof6pasHo
pARMELTaTh H 3aMOHOJHYEBRATE B OXJ2X NAIIY® IJAHTY Ma-
PHECTpalLiEsie TPYOGOEPOBO OLI, KOTOPEE B 3TOM ClIYywae Ha
y4aCcTKe OXlaxx paplied HIATH BHOOMN 40T QYHXKIHME hacrape-
peNATENLHONO B CSODPHOI'O EKONNISKTODOB.

CHCTeMpBp X070 IOCHabX eHHg

4.48. Lng oxna:xx DeHEd NPOMEIKYTOYHOI'O TelJIOROCHTeNa

%L CHCTEMAX XO0J0 OOCHAOXKS8HKE HCKYCCTBEHERIX KATEKOR peo-—
EOMeH1yeTCa IpHEMeHglb XCOJI0ARIbHEBIE MAUIXERI, padoTamp~
II1Hé Ha aMMEAaKe, dppecHe - 12 XM dpeone — 22.

447, Bcar xonopnunnpbHAg CTAHOEY pa3MelleHA B OOHOM
SO0QHHE C apeHOH, clepnyeT HCEOALIORATD (GHPEOHOBHE XON0O~
LANLHBI® MAUIRHBI, IPeEMYLUECTBEHHO, Ha (peoHe —22; B
OTOeNMLHEC CTeogluel XonoaR/MbHOE CTAHNHEHE OPH OTCYTCTBHHE
IpOTHEBONOKE&3AREE MOryT ORITE YUTAHOBNSHB AMMESYHRIE XC-
10 HRIbLHBIE MALIAHBI.

448, B cEcremax Xo/0n0CHabxeHEd HCKYCCTBeHHpIX Xar-—
KOB TI'JaBHEpM 00pasoM chelyeT APHEMEHSTE HOpIUHeBHie
KOMIPeCCOPH; KCNONHL30BAHEe BHHTORLIX B TYpOOKOMIpPecCCcOpoB,
AeCMOTpPS HaA [OpPpeEMYLH2CTBAa, B HacTodilee BpemMga orpalpye~
HO R3-38 OTCYTCTBER KOMIPECCOPOB COOTBETCTBYyIOLLIER MO~
HOCTH.

4.49 EcnEg xoMIOpeCCcOprl HE& EMeoT YyCTpoRCcTBA NNg perys
IAPOBAKHESE XOJIO AORPOK3RO AXTENILHOCTE, TO EX XKOJAEKYECTBO
00K HO NOA0HPATHECHE C yYeTOM BOSMOMNHOCTH CTYHEHTATOI'O
PeryNapoBaAHEg B 3ABHCAMOCTH OT TeHNOBRIX HAI'DPYSOK.

4.510. X0n0 NORPOR3BO NKTE ABHOCTL X000 ORJAEH0H YyCTA&HOB-
KM g OSMOHCTPANKOHHBIX KATKOB, ©CJHIK HeT yYKalaHpl 06
OI'PAHHEYEHHH CpOKa HAMOPAaAXHABAHES /08, H0oODHpPaeTCH

IO HArpYy3KaM [NeMOHCTPAHNHOHHOIQ peykuMa.
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4.51, LlNg yHEBepCANbHHX 38/0B, EMERIUIEX NOAd HCKyC—
CTBEHHOI'0 /ba ¥ YCTAROBKE KOHIHEINHORHDOBAREG BO3OVRE,
CHCTeMa X0 OoCHEOXK eHES MOXEeT UDOeKIT¥pOBaThCa C ans
TOHOMHBIMHE XONO OUNLELIME MAIIBREGME OJL OOCHAYIXKHBAHES
KA oo K3 aTEX perpefmreneB xonornea, miam ¢ obuiefll zo-
N0 MANLEOR MAWKEOR (OPE 8TOM ClenyeT OCYyLecTBISTh
CPRELKY @XKEYMYHUEDPOBAHHEY) .
4.52. B cocrape HEpoexTHpYyeMOE xonc puiLEod craznEpp ms-
00X0 A¥XMO FpeJyCMOTPeTE BCIOMOrareibioge OSODRY NOBRAHIS:
coneBraNLHELI# O&K [ANS CHNEBA TONJOHOCHTENR K3 OXJAX A4~
IIAX TpyO hLong na caysafl peMOBTS ® fig XP2EeR Y o8 -
NACA, CEODOCTHHIE bolinepm anm BarpeBa 1TeNJAOHOCHTESNS 7O
30 -~ 40°C B0 SpeMA OTTAHBAHEY JbO&, YCTPOHCTBO Asm
pPacTBOPEEME XJICPHCTOrO K&AbRHI.
4.53, B cECcTeMax XON0NOCHIGKEHHS MOIYT OnlTh OCYLIZOT-
BJIGHL! clieAYiluhEe CXeMhl BXMouenHd arperaros:

a) 6e3 AEKKYMYNITOpPA X0NOMA, C OLHHEM HOTpedMTene:
( prc. 20):

6) c akxymMyngTOpDOM X002, C OJZIHEM HOTPeGHTeleN
( puc. 21):

B) C axKyMynyTOPOM XOJO LA, ZBYME TEONOHOCHTOAAMN,
napanjieibHO IO OKMOISHHBIME norpebatenavi (peECc. 22};

I') ¢ aKXKyMyJISTOPOM XONOA&, OOHMM TEeNJIOHOCHATeNeM,
C napailiellbH0 0 AKMOYEeHHERME HotTpeberenaMmi ( pEc. 23}

) € eXEKyMYZASTOPOM X0J/0XAa, OUHEM TEeHOJIOHOCETE oL,
C mocJie AOBATEINLHO MO NKJNoYeHHBIME HoTpeGurensMia (pro.s4).
454. DB cEcremax x020p00CHR6KEHAT HCKYCCTBEHRKX L&T=
KOB C OOHMM OOTpeOHTeneM XO0N0oOa HAlNEYHe KKKYMYIgitpa
Xon0na HNO3BOJIGET pealzZ30BaTh H3NHILUKHA MOIIEBOCTH XGIS™—
OUNBHOR MAaLUEHEBI, ©0pas3ywililHecd B HepaCHETHEIE PeXHMu
(manpuMep, HOYHOR), ® HCHOJLIOBATE HX BO BpPeMd BOGEW~
RKalollEX ~HNHEOBHIX® Harpyaok (HanpepmMep, HaMOpa K HBARFE
I8 B KOPOTKEH IepHOn, HAE oOpaboTKa NMOBEPXEOCTH AL i&
ropgdefi Borofli BO BpeMS NepepnIBOB HI'PHl B XOKxKefl); wa
Kag cucTeMa N03BOJNGeT C YBEePSEHOCThIO HOOLHPATHL XOJ0e
OUNBHYI0 MALUMHY N0 NeMOHCTPAaUHBOHHOMY pexXHMY H obac-
IeYyuBaTh OOCTATOYHO I'EOKOe peryinnpopBaHee, B CB&KRE -
YeM ee CchenyeT NpEMEHATL 718 OeMOHCTPAUHOHHBIX KaTLGE
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CTAHZIAPTHRIX paaMepor, a CHACTeMAa 6esd akKKyMYJIHaTOpRSs MO~
KOT OPDEMEeH{THhCH Olg KaTKOB MANbBIX pacMepoB H chHopun-—-
paszbOpHLIX ITepe NBHXHBLIX XATKOB.

4.55. Ecni cacTeMa X040 J0CEa0KeHAH HCXYCOTBeBHOTD
KaTga A0MxEA ofeCHeYHBATHL [OBA WAH TRE pRasHoTeMaepa
TYPHBIX HoTpebrTeNs x0J0a8, {(lerngHne NOJd TPeHYRCSSYHo~
ro E OeMOHCTPANEOHHOTO EATKOB, YCTAHOBKH KOHLBUHKUEHDG=
BAHAG BO3HYyXa§, TO HYXKHO ZCROIL3CBAThH €LI€ OOHH NpoMe-—
X yTOYHE TenJOHOCHTes (EOAY) H BENOEATE TOTpedaTernH
X008, HaOpEMep, HO CXeMe DHC. 22, ThAe BC: SBIIeTCE
renmogocureneM ycranopxy KB. Tagof cuocod BKInoYSHHA,
o HAKO, TpebyeT DpPEMEHEHIS NONONHETENbHBIX TeHJIOCOMEE-
HEKOB, HACOCOB, 4YTO 3KOHOMHYACKE He sdgdexTuBHCO, a4 pea-
NE3anHg BTOPOroO mepenapna TeMileparyp B8 reaooOMeHHEKe
paAcCCoN~BO A [EeNl8eT ero X SHepreTHYeCXH HeCOBepPUICHHERIM.

4.56. Cpo6oaNEIM OT He AOCTATKOB, HaNOxkeHHmXx 5 4.55,
ABNgEeTCHE CHCTEMA X010 O0CHAG KeHHS HCKYCCTBeHEBIX XATKOB
C pasHOTEeMOePATYPHRIMH HOTPEOHTeNGME, ECHONL3YioUlad
O/ZIHH TeNJOHOCKTelb, BKMcYeHHe mnorpeburesiei npz »TOM
Mo eT ORITh HApal/Ie/IbHOE KAX OCCAHAe moBareiabHoe. Oba
cxocoba BRIMOYSHHS PEeEKCMEeHIYIOTCH MO8 X000 [oCHabKeHus
ACKYCCTBEHHHIX KATXOB, OCHAILICHHEIX TaKXXe YCTAHOBKaMHE
KOH NEUHOHAPOBAHKS BO3OyXaAa.

[[pepMmyinecTBa HocCae NOBATENBLHOIO chocofa BKIOYCHAL
norpebrTened xonopma o6YyCAOBIeHR YMeHbUICHAeM NHPKYJIS
LAY TeOJIOHOCUTEe/d, a IPH 3HAYHTeJbLbHOM YyAAalleHHEH XO0Jo—
ORJILHOH CTAHOHHM OT CHOPTHBHOHR &peHB! CYLIECTBEHHO YMEHL
IHaeTCg TaxKxxe OJIHHA TRYOOIpPOBOOOB A €MKOCTE CHCTEMLI
10 TeIlOHOCHTEIO.

BeHTHAANRA, KOHORUHOHEPOBAHKEe BO3LOYX&
Jle narHag NOBPepPXHOCTE: KATKS BIKYEST HA MEEDOKIEMAT

B 3ajie, & OH, B CBOo odYepelb, — HaA Ka4YecTBO MNOBepPXHO™
CTH Nbh& H pacxon X00Ja Ha ero monaepXaHpe.
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4 57. OpruMa/ibHBRIe OapaMeTpnl BHYTPEHBHero Bo3yxa.

CucreMa ECHTHAAIHA:
SEHMHEH pexHM:
1 = 18% ong 3ajia ¢ OeMOHCTPANHOHHLIM MOJIeM;
t = 14°C nng sana c TPEeHHPOBOSERIM IOJIeM;
JIeTHHHA pexkEM:
TeMlIeparypa He Ooliee 4eM Ha SOC Briille pacyeTHOR Mo
napamerpam ‘A%,
CHcTeMa KOHANIHOHHDPOBAHHS BO3OYyXAa:
aHMI%HB PeXK M !
U = 18°C pnng sana c OeMOHCTPAREOHHLIM [I07IeM,
NETHHR peKHEM:
=20+ 25°C g 3ana ¢ OeMOHCTPANHOHHLIM [TONEeM.

458, OTHOCHTeNBHYH B/AXHOCTHL BO3yXa clieayeT HOpHHH-
MaTrb He Ooniee 50% , opm aTOM HaOO EMeTb B BHAY, 4YTO
nameneHEe Y or 30% o 70% (mpr te = + 230(3) yBe—
EYEBaeT pacxon xojcna Ha 22% a NoBhILUEEHE TeMiuepa=
Typet Ha 1 C (c 28 no 24 C g Y = 50% ) yeeawympaer
pacxon xonopa Ha 8 + 7% . KpoMe Toro, yBenmuenme or-
HOCHETONMBHOR BiakHOCTH BO3AYyXa MOXET CTaTh HPHYHHOM
oOpal30BaHHH CJ/0g BO AL HA NOBEPXHOCTH Abla, TyMAaHAa Hap
HEM, BHIOAOEHES KOHOeHCcCATA HA KOHCTPYKIHLEX # ofopyno—
BAHAE 3ai&, ITO HMe JONYyCTHMO.

459, B cECTeMax BeHTHNGNHH HJE KOHOHUHOHHDPOBAHHI
BO3YyXa OPHE HANHYHE B [IOMEIeHHIX HCKYCCTREGHHOI'O /b4
fe clenyeT [peyCMATPHBATbL YBJ/Aa)KHEHHe BO3nyxa.'

4.6/0. CXOpOCT! OBMXEHHS BO3IIyX4 Y HOBEpPXHOCTH IbJA
He p[no/skda NpespliuaTte 0,2 M/Cek.
4.61, Bosnyxoof6MeR B lieMOHCTpPAUMOHHOM 3alle cJienyer

OCYLIECTBAGTE NpPeAMYLIEeCTBEHHO M0 cxXxeMe “ceepxy — BHES”
HNE "CBepXy — BHE3 — BBepXx’.

462 acTh BHITS)KHBIX OTBEPCTHH ClleyeT pachnojiararthb

B HHE;KHeH 30Be BO3MOXXKHO O/Hxe K I'paHpnmaM Jie IgHOIo

O JIs.

4 63. [lng yHEBepcCallbHBIX. CHOPTHBHBLIX 3a/il0B ( OBOPHOB
CHopra) OPH HCHOJNBLA3OBAHHE HX TAKXKe [OJig COOPTHBHBIX H
APSNHUIHBIX Mepolprarudl 6ea L& HeOOXoouMoO lpeagycMmar—
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pUBATH ONTHEMA/LHBIE DapaMeTphl BEYTpPEEHEeIr0o Bo3nyxa Hno
CHuall II-I".7-682. Tata.l.
464. Tlpm ycrpoficTBe KOHAHUHOHAPOBAHHE BO3OYyXa pPEKO—
MeHAYIOTCHE OJZIHOKaHA/bLHbLIe CHCTEML HASKOrO naBlieHAd
6e3 peOHPKYISOHA C OO padYeft HAPYxHOI'0 BO3ayxa B obme—
Me canprapHo# HopMmui. Ilpm aroM cneayer .npenycmarpm -
BATb BOSMOXHOCTBL ApOrpeBa (OxJjaxk AeHES) HOMEleHHa
o HeoOGXOOMMOM TeMHOepaTYpm! leperd 3aNOlIHEHHEM ero
3PHTEIIMHE,
4.65. BosnyxooOMeH B [OeMOHCTPADHOHHOM 3aljle cllepnyver
OPOEKTHEPOBATL C YYWETOM NpeBpILICHHA KOJHYeCTBA HIDHTO -
HOI'O Bo3payxa Hax BHTaxHeiM Ha 0,4 — 0,8kpar/gac B aa-
BHCHMOCTH OT KOHCTPYKUEH H 00meMa OOMEeLieHH4.
4.66. I'lpm npoexTEpoOBAHHEK CHCTEM BeHTHIAUMH HI¥Y KOH—
[IEOAOHEPOBAHNE BO3AYXa HeOO0X0OAMO [peNyCMAaTpHBATH
CONIHNEe3AallHTHRIe YCTpoHCTBA.
4.67. ,q?}xypaoe OTONNIeHAE ClleAyeT PaCCYHETLIBATH Ha

t = 15 C nnga DeMOHCTDALHOHHOIO 3a/la H [ = 10°C
Oilg TPeHHPOBOTHOIO.

ABTOMATERAUES

4.68, Ilpg npoexkTHpPOBAHAH ABTOMATHWECKOH 3AauiuTHl, KOHT-
poNig B perynMpoBaHHd CHCTEM XONOOOCHaSKEeHHg HCKyCccT™
BEHHBIX Jie ZIgHBIX OONed H YCTAHOBOK KOHOHUHOHHPOBAHHSA
BO3Oyxa cllenyeT npeayCMATPHBATE BOBMOKHOCTH peryim-
POBAHXA TeMlIeparypn TenJIOHOCHTellg Ha BXOonax B TpyOHme
KOHCTPYKUHHE Jle NgHOTO HOJIS A BO3AYXOOXJAOHATEJNH HOYyTSM
cMmeurenug "upsmoro”’ ® “of6parsoro® remnoEOCHTenNd.

4 69 Heob6xogaMo HpeaycMaTpEBATL TaKXKe BO3MOXKHOCTEL
OECTAHOHOHEOI'O KOHTPONY TeMUIepaTypei: TeONOHOCHTE /™

H& BXOnOe B HCIADATEJNH H BLIXOLE H3 HHX, Boani{ upsMof =
o6paTHo#t)Ha KOEOeHCATODES, JOREPXHOCTH OXJax HJawinell mMTs
Ha rpanpne terToH~Nen B HECEKOJJABXHX TOIXax OOJH, IPYHTa
oo oxnaxx gawpwiedl NATOR B HECKOJ/IEKHX TOYKAX B IOopH—

S0HTaANBLHOH K BeDPTHEANBHOH ONOCKOCTEX AN oOphe nelleHEd
NOJIO>KeHHdg HYJNeBOoH H30TepMbl, TeIJIOHOCHATEN® B OTCeKax
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dKKYMY/IgTORA X0JI04a, ©CJH HCOONb3yeTCd CXeMa C aKKyMy-
JEPpOBayHeM, BO3NYX& B 347le M BRITAMHOM BO3IOVXOBO O, Aa
XPOMe TOro, OHACTAHUNOHECID KOHTDONS OTHOCHTENLHOR B&Iwk
HCCTH® BO3Oyxa B 3ane.

470, Uimrei ¢ appGopaMe &BTOMATKIALHHE H yCTpOHCTBaAME
oY OdcTarddoOHACIC Iycka ofopypopaHdg HeoOXO nEMO pas-
MeilTaTh B OT/Je/ILbHOM JIOMEe[neHMH, cOe AMHEeHHOM BXOOOM C
MAILUEHBLIM OT e NleHueM XONO ARMBHOH CTAHUMUE; IPAGODPHERIS
UIdTel, LOCTaBJESMpI® KOMIOJNEKTHO C XOJOLHALHBIM o60pynoo—
BAHUEeM CllienyeT yCTAaHaBI/IAB&TE B HEIOCpe LCTBeHHok 6/mzo-
CTE OT KOMIYeCCOpPOB.

5.l lpumep TenNOTEXHHIECKOIrO

pacgeTa HWCKYCCTBEHHOI'O KaTKa
( qana r. Tanausa)

Vicxo aurre panpupie. HaspaweHme m pasMeps KaTka — e
MORCTpanmonnnit, 81 x 30 M ( ong TennoTexHEYeCKEX pacue-
TroB 62X%X31 M). Bpenisg menpepniBHOH SKCHIyaTalWl KAaTKa ~
3 Mecgua. 3an OSMCHCTPALROHHOI'O KaTka ofopynosad CH —
CTeMO} KOHHUHOHApOBaHMg poonyxa g = 23 C, ‘f = 50%
M o1 HOCTE OCReTHTeNbHEKX HpEbopoR (cBeTU/MLEHKE Ttuna ['C
c nampaME 3H-8) - 465 kBT. I'pyET B pafioEe crpoHTeHLCT—
BA KATKa& = CYTLIRYKE ©CTeCTBEHHEpE TaxKelnle.

| IpgapMaemvpie nainpie. CymiecTByiomi#t roysr sa raybp-
HY %rr.-.g = 0,3 M saMengeTCs KDYHOHOCKEJeTHBHIM, Jcx =

1800 kr/m" , VW= 20%, L = 0,8 Aw= 2,5 KKan/Maac-rpazn,
A+ = 1,85 Khan/m -gac-rpan, CpepgHeromoeag reMueparypa
rpYyITa ‘tr = +5°C, remneparypa 3aMep3aHEdg I'pyHTA
te = = 1°C, TemmoemxocTr CpPyHTAa Co = 704KK331/M3-I‘paII
Tomuuua oxnaxk newiied Seroudolt ansre: 130 MM, A\§ =

},d xxan/m-qac-rpap, HS = 2200 Krf’ma, TOMIIEHA cnog Oe-
TOHa wan TpyGamm 30 MMm. Tempepatypa Hr3a SeTogHO# i
) 1 = - 13°C. Hapyxupilt opamerp rpy6 B Tpy6HCH KOH-
CTPYKIHL 32 MM, PACCTOYHEE MSX Y OCHAMHM OXIAx LIAIOL]HAX
Tpy® 100 mm. O6vemM oxnax nawiuux Tpy6 » GeToHHOR mngre
22 M°, Bec MeTanna B oxnax nawluel mmre 30 xr/m“.
TpySHasg XOHCYPYKUHS C HPOMEIKYTOWHBIM KONIEKTOPOM. M a-
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TepHall OMF TeMIOU30 Aal Uy oxfax nawluefl MNIuTel = GETYyMO—

HepmuT, Jay = 350 Kr/M- , O my, = 300 MM . Havanpuag
TeMIepaTypa BOON Og 3aluBXu mong + 16 °C. Temnoxocu-
Telb ~ PACTROP XJIOPHCTOTO Kanwbuua § = 1,230 xr/n,
c = 0,678 kxan/krrpan, L = - 26°C, slp= 2,5°C.

PacueTHag TOMuiEHA Lhog mbpa = 30 MM, Tenepatrypa nc-—
BepXHCCTH Ihpa - 4°C.

PacdeT OCHOBAHLg negHOINC NCHd. | loNokeHiue Hynenow
H30TEPMBl, IO KOTOPOH npopepgeTCd IPABHIILHOCTL Bnifpad-
HOH TOMUMHBLL HRONANHHE HaxopuTcd no dopMmyne (24):

ha5,rp,= %; v 32 N S"

3nauerug 3 UV, hoos S O pe NeNnmoTCd CooTReT=
cTRedHO mo ypaBHeHumaMm (19) rm (24).

W . - Kxar
Q=Y o5 80 i = tac0. m -80-0.8 = 23000 "7 /5

£.X.
\JH i t.—t, _ _)_\_.!. ‘C: I
W ut:a-tn )\M & J5,23 ‘g-ﬂ + 48

055 P08 _ o
V25 23000 9099

f-, VM_____:}_Q_E (Vi-v2' =) =
223 CLITI) ¢ (1-0,08652 ~0,0865) =09 [[SL .

23000 23000 °

A

8»15 0,%
= . A e—— = . -4-_ —

[Tocne TpexMmecgyHO# HenpepriBHOH 3KCHAyaTalW# XAaTKA NPy
Buy= 300 MM raybuHa saneranug HyNeBOH K30TEpPMBEL

2 2 _ ¢ 60-720-3 ST
hmn_.__..v 182 -3 Vﬂ,ﬂl 23500 1077 107 = 200mm,
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F.€, HYJeBAd H30TEepMAa ‘HAXCOHETCE B TOMUE HIOINSUKORHOR
XOHCTDPYKIHH, 3HAYHAT NPHHATAY Ope ABADHTEIILHO TOJIIHH&
K30NGUER dBNaeTCd 3aBhILLIEHHOH.

{1pr ymeHpuIeHER TOMUMHB H3oasmuEk a0 200 MM ray6u-—
Ea 3aReradig Hy/NeBOH H30TEPMBLI

h

r‘ﬂeS = 26 x 0,2 = 7,15 m,
0,07
Takgm 06pa3oM, IpH TOMUEHe TenlORzTamiuE 200MM Hy=
lepag g30TepMa OyLeT HAXOOHTRCE B TONLEe KPYIHOCKEeT—
HOr'O CcJ/0og HaA paccroguul 150 MM ot BepxHed OTMEeTKH eC-—

TeCTBeHHOI'0 I'pPYHTAa, ¥TO HOAHOCTH® YCTPRHET ONACHOCTH
ero BCHVYEBAHES B TedeHHEe TpPex MecCsgled HeldpeprlBHOH SxC-

JIyaT8OKE Jie AgEOI'0 NoJid.
PacyeT yhelbHRX TeOaon KOB K _JIe OGHOMY MO

2q=10q, +q.,

rae {r - remnonpurox ma rpynra;
Qg — TENNGOPETOKA OT HCTOYHHKOB HA[ JlensHOR mo-
Be pXHOCTHIO -
Cornacio ¢opmyne (25), TennonpeTOoK K3 rpyHra cocra-
BHT:

/. .. 607203 5.,
Wi.rp. D, 61 T 23000 + 0,13 7,19 =350 MM,

1 .
n) 8!13 I‘Iu “8 3
3\“5.‘. }l‘PM -

1 KEAA
A _g,_.g__*_m“"‘g:g /M,:HAC..
6,07 " 2,5

6, = 24(t,~t = 24 (-1+13)x

TennonpaTOXH OT ACTOYHHEKCB Haz Jie JgHOH HDOBepxHC —
CThIo

c’fmn.:: qr(t:nua.i-mu) + q(mm. + q'nca.



TennonpeTokE OF BO3AYXA EC MOy C YISTOM KOHOASHCA-
ug¥ ¥ 3aMepaaHHg BJIATH COCTBETCTBEeHHO dopMyne (3):

q,('mﬂﬂ -bmua.)'“ d“f-’-w‘ﬂa Kt%“th)i

)

X ons, = GLKM&.' 55
X 2 i ‘
e:aés.n 2,57 kKaM .qac-r‘pan%(cm. npuioxernng 1,2);
= 1,8 'y
Oq:mg,;a = 2,5? X 118 ™ 4,62 KK&E/MJ'H&C'FP&H; 2.

G kons + vong w 4 062 (23+4) = 125 xxaan/M -qac.
Tenno, BHocHaMoe nayvyucTof sHeprmei,

- — KEAN/
qi"w"?: d"-Y'!*(t3 tﬁ)_ 63,2 rmiuac (CM. mpE-
noxeHge J).
TennonocTynNleErg OT HPEOOPOR OCBELICHHSA HO popMYyiie

(8):
i A 860 - Nuca.' N
‘}m.‘“ —F K =
A
- o5 880x 0,42 x 465 x0,8 = 39,3 xxan/muac,
1922

rne  h = 0,42 (cM.rabn. 3),

q"r.n." 63,2 + 125 + 38,3 = 227.,5 KK&JI/M%‘I&C.
OdbderrrsEnt rosdgdEROEeRT TEHIOOTOAYH COr'ACHO ¢op-
Myne (1):

X,y e = 9mn 2275 _ _ 8,35 xﬁanlug-qac-rpaﬂ.
P t,—t, 23+ 4
BengypHa yneneHHIX TeRRONDHTOXGB K fle HEHOMY MOMO:

Zq =227,8 + 9,8 = 237,4 xxan/m“.qyac.

Ofu gl pacxon xondna cocraBHT:
Qo AXZx0 -2374x62x 81 x 1,1 =

= H000P0 xxan/w=ac,



roe § = 1,1 - xosdopuuuenT, yuurmBapul DoTepn npm
1TPAHCIOPTHPOBKE XO0JIO [A.

Temneparypy TeN/IOHOCHTENS MOXHO ONpe ACNHThL MO
rpacguKy IPHJIOXKEHHS 1 HAR 00 dopMyne:

t = tg.... il P 03 - 3.+ 4 14°C.
o 0,728

rae H = 0,728 (CM.opunoxeune 5).

'ox HAMODPAXKHMBAHUY Jle ngioro HNoNg XOJOM PAaCX0ny=—
o

eTC

~, Ha oxna)k nenue GeTOFHOT'O Maccuea noas or + 15 po
-~ 14°C:
(1822-22) x 0,13x2200x0,2 x (15+14) =3 160 000kkamn:
~ Ha oXJax JeHHe MeTanla Tpyé Z omop oT + 15 no
- 147C:
1922 x 30 x0,115 x (15+14) = 192000 xkaux;
= Ha OXJIaXK JeHHe TEeN/JIOHOCHTeNd B TPYOhBIX KOHCTPYK—-

OHHX Jie OgHOI'O MI0JIg, MAarHCTpAalbHEIX gpyﬁonpoaonax H
annapaTax OpH eMKOCTH cHCTeMu 25 M~ or + 15 go - 14°C:

25x1230x0,68 x (15+14) = 610000 xkan;
~ Ha OX7NAax NJeHHe BOOr!, 00pasopaHue H Iepeoxlax Le-—

HUue JIba.
1830x0,03x [ (18+80) x 1000 +900x0,5x4 | =

9450000 kxaun; o
- Ha oxJar:neHue Hsongumg ot +16 pmo -5 C:
350x0,2x62x31x (15+5) = 2700000 xkkas.
Ipn y A@JIKHOM yCpe AHeHHOM NPETOKE Tellla 3 BO3Ay-
xa 30 krkan/M «ac B BpPEeMeHH HaMOpa><KHBaHHG £4 dHac.
CYMMAapHBIE pacxon XoJiopza COCTABHAT.

{30x1922x24) + 3180000 + 192000 + 610000 + 5450000 +
+ 2700000 = 13492000 xxars.

| lpg oTTappBAHHUE e OgHOI'O HOJI Tenlio pacxoyeTcd: o
- Ha Harpes OeTOHHOI'0 OCHOBaHES moiag oT = 14 no+15C:

(1822-22)x0,13 x 2200 x 0,2 x (15 + 14) =3160000Ckxamn;
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> Ha monorpes MeTanna Tpyé ® omop ot - 14 o
+10 C:
1922x30x0,115x( 15+14) = 192000 xxkasx;
~ Ha mogorpes paccona or - 14 po +15°C:
20x0,08x1230x(14+15) . = 605000 xkam;
— Ha MNlaBJ/IeHHe JIbaa OpH ero romauiuse 50 Mm:
18 30x0,05x800x80 = 6550000 kxa;
= HA OOLOTI'PEeB H30JgUHAH OT — & [o + 10°C:

J00x0,2x62x31x(10+5) = 2020000 xxan.
O6wmEit pacxop Temna COCTABHT:

3.160000 + 192 000 + 605000+6550000 + 2020000 =
= 12527 000kkan.

I'lpr npooomxuTenbHOCTH oTTamBaHma l0dac.pacxon
TenJjla Ha IOoLOr'peR paccoila B Temoo6GMeHHHEKax COCTaBHUT:

12527000 _ 1252 700 xxan/uac.
10

KonagecTBO NEPKYNZPYWOILIEro TenloOHOCHTeNd:

G- O __ 8500000  _ 238 ®/uac.
CY-ate 2,5x0,578x1,230

KomgueCcTBO Tpyd B oxJiax pnamiuell ongre:
.._§.2000 ™= 620 wT.

100
O6waa namea tpy6 9 32x2,5 :

620x31 = 19200 o.Mm.
Kong4ecTBO TeNNIOHOCHTE/Nd, Opoxoadiero mo Kax go#

Tpybe:
238000 _ 7g7 i1/ 49ac.

J10

[Tpr pacxone tennoHocureng (87 n/gac. CXOpPoCThr OBH-
>KEeHu g’ TelJIoHOCHTeNg B TpyCax noang 0,4 mMm/cex.

B pesynprare TenlOTeXHEYECKHX pacdYeTOB IOJIy4YeHE!
HCXO OHple [AaHHBIEe 14 pa3paboTKH CTPOUTEBHOH KOHCTPYK-
LUH Je OgHOrO NoNg X HPOEKTHPOBAHHE XOJIO AHABHOH CTaH-
LXK, BCHOMOTraTtellbHoro o60pyAoBaHud, Tpyb6ompoBOOOB M T.A.
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4%

Ilpgnoxesnme 5

JHagyeHHd OTHOCHTENLHOH TeMIepaTyphl E (x ,0 )
ong Tpy6 paBHo#i TeMnepaTypsl HAPY>KHBIM OHAMETOOM 20 MM

% oppgmanmiuac®C

1 | 2] 81 4 ) 6 | 17 | 8 | 9
' 0,02 | 0,8596 0,034 | 0,7542 0,7:1071 0,8720 | 0,6374
0,03 | 0,8439 0.8008 | 0.7303 0,6844 | 0,643 | 0,807
o | 0,04 | 0,8290 0.7638 | 0,7082 0,6601 | 0,6182 0,5814
0,06 | 0,8146 0,7456 | 0,6875 0.6377 1 ©.564T 0,5571
0,06 | 0.8008 0.7285 | 0.6681 0.61690 | 0.5731 0,5351

0,00

0,02 | 0,8577 0,8008 | 0,7509 0,7060 | 0,6677 0,6326
c,03 | 0,84290 0.7815 | 0,7285 0,6822 | 0,3414 0,6052
0,045/ 0,04 | 0,8283 0.7629 | 0.70715 1 0,6588 | 0©,6184 0.5798
10,05 | 0,8142 0,7451 | 0,6869 0,6371 0,594(C 0,5563
| 0,06 | 0,8006 0,7282 | 0.6677 0,6152| 0,5726 0,5345




G9o

0,1

0,11

0,05

10,02
0,03

~0 05
0,06

0,02
0,04

0,06
0,06

0.03

0,8518
0,8362
0,8213
0,8071

- 0,7934.

0,8478
0,8335
0,8196
0,8060
0,7926

0,7935
0,7731

0,7641.
0:7362.

0,7162

0, 7877

0,7884
0,7517

0,7347

0,7183

| 0,7426

0,7180
0,8871

10,8707 .

0,6576

0,7356
0,7144
0,6942

| 0,8740

0,8565

0,8082
' 0,8721
0,6483.
| 0,6288
| 0,6080

0,6887

0,5688

| 0,6440

0,6242
0,8047

0,8586
0.6308
| 0,8058

, 0,6828
0,6619

0,8408
0,8250
0,6021
0,6805
0, 5604

| 0,86236
| 0,56046

0,5688
00,5402
0,6237

0,6131

0,5881 .

0,0426
0,56221



8%

I'Npo nomxenne

0,02 | 00,8480 | 0,7884
10,03 0,8322 0,7680
0 |04 | 0,8173 0,74208
1C, 00 | 0,8031 0,7312
10,08 0,7895 0,7144

0,12 | 0,78054 | 0,7271 0,6025
0.7628 | 0.7067 0,5787

0,7456 | 0,6873 0,5040 | 0,5562

0,7200 | 0,8684 | 0,8:73 | 0,57% 0,5351

0,5538 | 0,5153

Q,65086 I 0,598 3

O ——



ilpo pomxenue

3EaYeHAd OTHOCHTEIBHOHN TeMieparTyDhi B ( X, U )
nng tpy6 pasno#fi TeMiuaepaTypbl HADYXHBIM JOEaMeTPOM 32 MM

Scb(b.,KK&H/M2 qac C

4 | 8 {8 7 1
0,8651 0,8100 0,7626 | 0,7i89 |

0,8404 0,7900 I 0,7385 | 0,6833 | 0,6833 | 0,6176
0,8343 0,7707 ' 0,7180 | ©0,6886 | 0,8272 0,5604
' 0,8188 | 0,7822 | 0,8850 | 0,6458 | 0,8031 90,5658
0,8069 0,7348 | 0,6761 | 0,6245 | 0,8809 0,5420

0,8641 | 0,8002 | 07608 | 06,7178 | 0,6796 | 0,6451 |
0,8488 | 0,7883 | 0,73756 | 0,6922 | 0,6519 | 0,6i62 |
0,8340 | 0,7702 | 0,755 | 0,6680 | 0,6265 | 0.5898
0,8167 | 0,7520 | 0,6948 ’ 0,645 | 0,6027 l 0,5652
0,805 | 0,7346 | 0,6740 | 0,6243 | 0,807 | 0,5427
i

= T W A Sy i - - .

0,02 | 0,8619 0.8065 | 0,7577 I 0, 7146 | 0,8762 | 0.6417
0,03 | 0,8462 | 0,786  |D,7337 | 0,8830 | 0,8479 0,8118
0,7114 i 0,6836 | 0,6218 | 0,5850
0,508 | 0,8607

G,8732 | 0,0382

0,00 | 0 |0,04 | 0,8312 0,7667
i 9005 | 0,8168 0,7483
2,08 | 08020 10,7310

C,8905 | 0,84i0
0,8708 | 0,5199

L9
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['1po nomxernne




[1lpo pomxenne

L] o o R et B e ]

12 (3] 4 | _ 7

69

0,6959 |

0,6725

0,8502

0,6291

0,6092
0,02 ! 0,8520 | 0,7937 | 0,7429 0,6985 | 0,6591 0,6241
0,03 | 0,8381 | 0,7731 10,7180 0,6721 | 0,6310 0,5948
0 [0,04 | 08211 0,7539 | 0,6970 0,6482 | 0,6058 0,5686
0,05 | 08068 | 0,7359 | 0,6766 0,6261 | 0,5827 0,5449
0,06 | 0,7931 0,7189 | 0,8575 0,6057 | 0,5616 0,5234
0,12 0,02 | 0,8467 | 0,7862 | 07338 0,6877 | 0,6469 0,61086
0,03 | 0,8326 | 0,7662 | 0,7130 0,6650 | 0,6231 0,5860
0,06 {0,04 | 0,818 | 0,7507 | 0,8930 0,6436 | 0,68005 | 0,5620
0,06 | 0,8052 | 0,7338 | 0,8738 0,6231 | 0,56793 0,5411
0,086 | 0,7920 0,7174 | 0,6557 0,6037 | 0,5593 0,5209



0L

34a1eHnd OTHOCHUTelLHON TeMileparypsl

)}

g ( x,C )

ong Tpy6é paBHOR TeMIepaTrTypsl HAPYKHLIM OHEAMETPOM 385 MM

T
A adpd.xran/M gac G

[ 1po noikedHe

0,08

4 | s | =8 10
4 R T 5
' 0.02 | 0°8860 | 0,8117 | 0,783 | 0,72156 | 0,6835
0,03 | 08502 | 07012 | 0,7327 | 0.8947 | 06548
o |oo04 | 08352 | 07717 0,7172 | 0,6710 | 0,6285
0,05 0,8207 G,7533 0,6061 | 0,6469 0,6044
0,06 | 08087 | 07357 | 0.6762 | 0,6257 | 7.8821
0,08 .
' 0,02 | 0,860 | 0,8108 | 0,7622 | 0,7124 | 0,6811
003 | 08496 | 0,7904 | 0,7388 | 0,6936 | 0,8525
oc4elona | 0,8349 | 07712 | 07187 | c.8803 ! ©,8
0,66 | 0,82056 | 0,7630 | 06,6958 | 0,6487 | 0,68040
0.8066 | 0,7356 | 0,6760 | 0,6255 | 0,5818




¥

0,C8

0,1

0,043

0,02
0,03

O | 0,04
| 0,06
0,06

0,02
0,03
0, 04t
0,056
0,06

Q,02

0,03

0 0,04
0,05

C,06

0,02
0,03
0,04
0,05
0,06

0,09

4

0,8631
0,8473
0,8323
0,8178
0,8040

0,8614
0,8404
0,8317
0,8178
0,8038

0,8602
0,8444
0,8284
0,8148
0,8011

0.8577
0,8423
0,8284
0,8144
0,8008

=

0,8080
0,7875
0,768 1
0,7497
0,7323

0,8066

0,7862
Q,1673

0'7‘19 3

0,7320
0,8043

0,7837
0,7644

| 0,7461
| 0,7288

(,8007
0,7815
0,7c30
0,7453
0,7283

G

0, 72806

0,7358

| 0,7181

0,6921

1 0,6724

0,7566
0,7338
0,712i
00,6813
G,6721

0,7552
0,7311
0,7088
0,6879
0,6685

0,7507
J, 7234
0,7071
0,6869

1 0,0078

{
f
i
|

I'lpo npomxeune

[ 8
0,7167 { 0,6784
0.6800 0,35489
0,0654 0,6238
0,6427 0,5988
0,0215 0,8779
0,7132 0,6745
0,887¢ 0,0470
0,6043 0,0225
0,6420 0,5991
0,6212 0,8775
0,7119 0,67233
0,6852 0,06449
0,6608 0,6180
0,033 3 (2,5854
0,6174 0,5735
0,7066 0,6673
0,06820 00,6412
0, G589 0,6163
0,637%1 C,5804
0,8i67¢ 0,0727

0,53836
0,6616
00,5395

00,6328
0,6088
0,322
0,5578
0,5385

0,6521
0,6048
0,5797
0,5563
0,5346



[1po nomxenne

1|2l s | 4 | s | e | 7 | 8 | o
0,7070 0,6682 0,8335
0,6805 ;| 0,6398 0,8038
0,6662 | 0,6142 0,6772
0,6338 | 0,5907 0,5530
0,6131 | 0,5€91 0,5311
0,6984 | 0,6596 0,8239
0,6757 | 0,6346 0,5978
0,6631 | 0,6107 0,5734
0,6319 | 0,5885 0,5507
0,6118 | 0,6678 | 0,5286
0,02 0,8543 0,7965 0,7464 0,7023 | 0,6632 0,6283
Q,03 0,8384 0,7760 0,7223 0,6757 | 00,6348 0,5987
0 ]0,04 0,8233 0,7566 0,7001 0,6515 | 0,8083 |0,5722
0,05 0,8088 0,7386 0,8796 0,6282 { 00,5860 Q,5483
0,06 0,7951 0,7214 0,6602 .0,6087 | 0,5646 0,5266
0.12 | 0,02 10,8492 0,7896 0,7875 0,6818 | 0,6514 0,8152
' - 10,03 0,8350 0,7712 0,7164 | 0,6688 | 0,8271 C,5902
0,08 10,04 0,8210 [0,7535 | 0,8962 0,6470 { 0,6042 |0,6667
| 0,05 0,8074 0,7365 | 0,6769 0,68263 | 0,5827 |0,5447
0,08 0,7841 0,7200 0,6586 | 0,6087 | 0,5624 |0,5242



MM

- 100

[MMpenoxeune G

daadeHrng OTEOCHTENILHON TeMIepaTyprl 82 ( x,8 ) ons
TPy® RApYXHBIM IHameTpoM 32 MM pasHOo# Temmneparypsr ( ﬁgm = 30 Mm),
noydeHHLIe MeTooM ITA

drwer g, Paccrommme o ocw,

xxan/m%qac’ C MM 0

8,00 0 | 0,3056 0, 3680 0, 3896 0,4524
20 0,2732 0, 3495 0, 3755 0,4539
30 0,2823 0,3441 | 0,3860 0,428%

9,00 40 0,2870 0,3352 | 0,3520 G,4005
50 0,2898 0,3276 | 0,3420 0, 3796
60 0,2910 0,3184 | 0,3313 0,3597

12,00 30 0,2622 0,3138 | 0,3354 0, 3887

14,00 30 0,2353 0,296 1 0,3815

[

{ 90,3178



L

”PO DOJLOKeH e

Ondg Tpyo
( 65{% = 30) .

SHaYeHUS OTHOCHTE/IbHOR TeMuepartypoi 82 ( X.00 )
HApPYXXHbIM pgHaMeTpoM 38 MM pasHo# TeMIlepaTypsl
MolyqeHHpIe MeTooM I 1A

[1, d;cpép; . 5.l'&.,‘l PaccrogHre ot CCH, MM
MM Kxall/M -3ac . MM 0 ;- 45 55 _ 75
20 | 0,3448 | 0,3297 - 0. 4400
20 | 0,3072 | 0,3820 ~ 0,4080
20 0,2830 | ©,3390 - 0,3778
20 0,2385 | 0,2031 - | -0,3326
20 0,2300 | 0,2802 - ' 0,3189
20 0,3362 | 0,30186 0,4087 | 0,4202.
3,00 20 | 0,3078 0, 3784 0,4018 C,4289
30 0,3128 | 0,3680 0,3846 ! 0,4054
40 | 0,3140 0, 3535 0,366} ! 0,3812
50 | 0,3123 | 0,3425 0,3617 0,3645
60 | 0,3086 0, 3296 ,3375 0, 3470
12,00 20 0,2834 0,3389 0,3563 | 0,3707
14,00 20 | 0,3215 0, 3378 0, 3588

0, 28666

l




GL

¥l

U,

100

[lpo nomxedue

3mayenas oTHOCHTeALHOH remmeparypm O (X, 0 ) ana Tpys
Hapy>xHeiM agaMerpoM 45 mm paanolt temmeparyper { fge; = SOMM),
ronygeHHple MeroaoM 2TA

X,

MM | KK&H/M%tI&CP C Ml;
7,00 30

20

30

8,00 40

50

60

12,00 30

14,00 30

- .

0

. 0,3088

0,27a81
0,<835
0,2846
0, 2888
0,288 3
0,2013
0,2327

45

0,3743
0, 3064

0,3500
0, 3388
0,3287
0,3187

| 00,3189

0,2972

Paccroguge oT oCH, MM

29

Q,3963

0,3842

| 0,3706

0, 3534

| 0,3423
| 0,3300

0.8330
0.3194

100

0,4563

0,40666
0,4303
0,4005
0,3812
0, 3607
0, 3982

| 0,3788

120



Illprnoxernue 7

ITogcurTe/ibEag 340ECEA

OcHOBHBIM XKDHTEDHEM QOHeHKH /e [1gHOI'0 N0/ HCKYCCT-
BEHHOI'O KA4TKa NpHHITO KaveCTBO Jbna, KOTopoe onpene-
ngeTcd TeMHOepaTypoH INOBepXROCTH H PABHOMEPHOCTRIO €€

10 BCcel nJowainH.

BenwuuHa TeMneparypHOR HepaBHOMEPHOCTE HCKYCCTBON~
HOI'O KaTka He opnHoa3HayHa. Hanpumep: BOQL OXJAXK Na—
oLlEX TPY6 OHA He Oo/ukHA npesninars 0,5 C, a B monge-
peYsoM HanopasjaeHgg -~ (0,20 °c.

TemneparypHag HepaBHOMEPHOCTHL MOBEDPXHOCTH J/bAa
3aBECHT OT MHOT'EX (HAETOPOB, B TOM 4HCHE OT mapaMeTr-
pOB ECXYCCTBEHHOI'o Karka:

- war ftpyve (1) = paccrogEme Mex Ay OCAMH pPLOOM e~
wamuax Tpyt, o0ychnoBiEBAST TeMIepaTypHYio HepasHOMeEp -
HOCTEL Jie AGHOI'G HoJg B ONepedHOM HanpasileHHH (OTHOCH-
Te/NLHO HaOpaB/ieHAd yXnankd tpyd). KpoMme Toro, or ua-
ra, Tpyé SABHCHT CEKOPOCThR MABHXCHHA TENJIOHOCHTEJNd B
rpy6ax, eMKOCTEh CHCTeMBH HIO TelioHocuTeMmo H OOLIAN

pscxon TpyG
~ OHaMeTR oxaax garnwBXx Tpyd | d. ) B MeHbUIeH CTe~

IeHH, YeM LIAar Tpyb, okal3nBaeT BIHgHHEe HA TeMOeparyp—
HYI0 HepaBHOMENLOCTL Jle JdHOI'O NOJig B HOOepPeYHOM Ha-
npapneHar. OT pmraMeTpa Tpy® SaBHCHT CEOPOCTh ABHXKE™
HER TeNJIOHOCETEeN], COOPOTHBJ/eHHEe TpyOHOR CHCTEeMhul, ee
eMEKOCTB,’' & T8 JKE& CTOEMOCTE TPYOHOR KOHCTDYKUHH:

8 {a): ! c'reneHH onpe.uenaer TeMHBpaTy'pHon HBp&BHOMBpHOCTb

ie NgHOO [OJIg XKaK BOoabp TpyG, TE&K H B OONEpPeYIHOM Ha
npapneHE®. [ OMIIEHA CNog OeTOoHa& TarKke B 3HAYHTeARHON

Mépe BIEgET H& TEeMOEpPATYPY TeN/IOHOCHTEIH;

~ TQMUEHE CJog NLJA OXA3LIBAGT HA TEMIEepaTypHRYI

Hepa.aziouepuocrb E TeMOeparypy TeldlIOHOCHTeNd BJIHAHEEe,
AHS NOIAYHOE TOJNUIBEHEe cnog 6eToOHA;
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~ DA3HOCTEL TeMOepaTyp TeN/oHOCHrelg HA BXo[e B
TpYCHpI® KQOHCTPYKUHME HOoag K Bpixogze M3 Hux ( Alp ) o6y~

CIOBJIEBAET KOJIMYEeCTBO UHPKYIIAPYIOLUEO TEOJNOHOCUTeNa H,
Clie JOBATENBHO, PACXO [ DJISKTPOSHEPrdW Ha ero TpPaHCcIop-
THPOBKY, CKOPOCTHL [OBHXXEHHH TEeNJNOHOCHTe/Nd B OXJax aap-
LIITEX Tpydbax H TeMleparTypHYio HepaBHOMEpPHOCTL /e OgHOTO

1o Nig;

- TpyfHagcucTeMa oxJjaxg gapuied ONUTHL ONpe nender

PABHOCTE TEeMHOEPATYpP TEUONOHOCHTENd B [olNe, HJH, HHLIMH
CJ/IOBAMHU, = Kaxk 1O0H KOHCTPYKTHBHOH CXeMe YKnanku Tpyb
OO/KHA COOTBETCTBOBRATE Olpe gel/leHHAd pPA3HOCTh TeMiae=
DATYD TEeRJOHOCHTE!Ig B [OoNe, IpH KOTOpoH obecrneyunaercd
AONyCKaeMOe 3HAaYeHue TeMIeparTypHoH HepaBHOMEDHOCTH

Jde AgB0Tr0 no/id;

= TeMiepaTvpa TEeIJIOHOCHTESIld 3aBHACHT K&K 0T IocToap~

HBIX 4aiag [JAHHOI'O XaTka (akTopop = HalpuMep, TepMu4Yec—
KOro CONPOTHBAEGHHHE CJOeB, JeXAaluHX Ha OoXJ7ax LDAalolLlEMH
TpybaMHu, Ta4K H [NepeMEeHHBIX = TO/MLHHBI, TeMlepaTyphl
L& B TEOJOBLIX HAI'DYS30K, MEHHIOUINXCH BO BpeMs DKCIIy-
aTalpgH. 1eMOepatTyp8 TeUJIOHOCHTE/d BIHGEeT Ha NPOU3BO -
OATENIBHOCTE XOJ/IO ABJILHOH MAILUHBHBI H Ha& pacxod 3JeKTpo=-
SHEepPrug, HeobxoouMoHl nias Noonep>xkaHud b OAa.

B Tabna. 1 npubBe neHnl 3HAYEHEH HeKOTODEIX DAapaAMeTpOB
e J9HBIX [OOJIed HCKYCCTBEeHHEBIX KATKOB H3 3apybexxkHuIX

nyGrKangH.

M3 ree BEOHO, YTO B OXJAX JALUIMX NIHATAX OpHMEeHdgIOT™
ca tpybm mmamMerpoM 21 + 60 MM, war Tpy6 - 51 + 152mM,
4 pasHOCTh TeMOepaTyp TenJoHocHTeng B mone - 0,97 +
2,6°C.

KonggecTBO peKOMeHAaYeMuX TPYOHBIX KOHCTPYKUME or-
pagEyeHo. ONECHPBAKTCE B OCHOBHOM OpPaMOTOYHAS U HeTie
oOpasHag NpPOTHBOTOYHAE CXEeMbl, IPAYEM, OHM pacCMaTpuBa—
oTca 6e3 B3AEMOCBH3H C OPYTEMHE napaMeTpaMH KarTka,T.e.
6e3 yderTa WX BIAHgGHHY Ha& KadecTBO JibAaa.

B HekoTopmix paborax [18, 23, 28] NPUBO JATCH 3HA—
YeHMd yOelbHEEIX TEeNJONPDHTOKOB K Jie AgHOMY MO0 H TeM=—
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Taganegna 1

" [ TNmreparyp~ |Hepyxum# nx-| Llar . B
O | Hpifi MCTOYHHK| aMEeTpP OXTTAXK™ TpYO, Atr ,OC
' | maoumiEx TpyG, | MM
. | MM _ | .
. 28 % -3 | 70-100 | -
2. 29 - 70 ~ 110 | -
3 16,17 26 -32 | 75-125 | 1,6
4, | 27 25 - 32 L 15 ~ 100 | 2,0
5.1 24,25 19 - 32 | 115 0,07
: (BEyTpenAalt | i
ngaMeTp)
5, 18 26 - 38 70 ~ 100
7. 22,283 25 - 32 | 70 - 100 | 1,6.~ 2°
3 30 21 = 32 | 51 ~ 152 ~
9 11 80 100 | 1,0

nepaTypsl TeUJOHOCHATENd, OIHAKO pexcimeﬂnyemme yoe b=
rue renaoup.toxa {oxoano 100 kxan/M+wac) u TeMmmeparypa
T2IlJIOHOCHTeIY (rm%QGC) 6e3 KOHKpPeTHHIX HOAHHHIX O Karke
4 KOHCTDPYKUWE O lé&dx pDajolied ONATH! He MOryT OmniTh ome-—
HEeHLl ODPDaBH/JIbH!..

Mex ny Ten pexOMeHOANHH, XKacailiEeCH TeXHONOIHE
HaMOpAaXKUBAHAH NbJOA ¥ yX008 34 erc NCBepXHOCTLI, &
—agx.e@ YEKa3aHHg II0 CeTOHHpPOBAHWIS 0XAAX Jawlue#l NARTEI,
BrIfOPY HeMEeHT& H pasmMepod Jiofapox, yCTpoACTBY monm™
BAXHRIX CIOE€B, 3aCllyxHBAwT 8IAMaHLZHA.

o pabotax [15, 23, 28] peKOMEeH LyeTCs TOMIiAHA
cniog Serora Ban Tpybamm 20 MM, 9TO EL HAaIU Rarign,
He MoOxeT ofecrneddrTh xopouwlero kajeCThR& LOBEDXHOCTH
b a.
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Ony6nuKOBAHE H TAKEC TeOpRTHUYECKHe paboTni, B KO-
TODHIX HA OCHOBE KCCle NOBR&HEH MANENLHOT'O OTONNEGHED
CAaenafdnl DONBITEH Ofipe NeNATh AHANKTHISCKEE IABHCHMO™
CTH, HeOOXCOHEMuie [O/Id pacdeTa HCKYCCTBeEHBIX EATKOB.
Ho B moayd4eHHBIX 38BACEMOCTSX REGO HE YYETHIBASTCH
BIHGEREe DOHAMETpA OXlax¢ napikx Tpye, ARG60 BHATCHOS
fapaMeTpOB KaTKa DEeKOMeHAayercs BulOEPAThL B 38BECEMO-

CTHA OT BEJIRYHAHLI TeMNepATYypHOH HEepPaABHOMEeDHOCTE bhA&,
4 34KOH H3MEHeHHH 3TOH HEeDABHOMZPHOCTE OCRBRILUEH Ee=

accTaTowEe noimo |19, 201 .

B yxasaHHmiX, 4 TaKxe F Opyrux paborax [ 18, 20, 28§,
25, 26, 27] upe nmonarasTtcd, ¥Wro HCTOTEHEE XCMNOOA,T.0.
paaoM Jexeie (B oxiaam mapuiel nngTe ) TpySni HMeoT
O AMHAKOBYIO TCMIEpPaTypy. 1axoe npeaHOJ0XKESHEe COpe~
Be OJIMBO NHIUb ONg APEMOTOYHOHA CXeMbl C HOPOMEXYTON-—
HLM TeIlJIOHOCHETEJeM H [1/ig KATEOB C HeOOCpC LCTERHHEBIM
ACIIapeHueM XO0JI0 ARJILHOIO aredsa B 1pybax.

Onaouaxo IpaMOTOUYHBIE CXeMH B HACTOLIINee BPeMS HPE~
MeHdI0TCH penKo, a4 Henocpe ncTBesHoe #cpapeqme B CCCE
Fe@ OpEMeHgercg poBce. B HarboNlee pacIpoCTpPES8EEHEBIX
cxemMax YKAaaKE TPySo, DaEAOM PACHONONI{CHERISC TPYOH HmMe
IOT pasHple TeMIOepaTyYphl F peilleHrge Takol aagavdm pech=

Ma CJoXHOo.
B KOHCTPYENHE FCKYCCTBEHHOIO K&8Txa He MeHee OTBeT-

CTBEeHABRIM 3SJeMEeHTOM, YeM OXJ&yK Napliiag NJIATE, sBJdeT—
cg ero ocHoBA&HHe. OT NpPAaBEILHO BLINOJHEHHOIO OCHOBa=
HES B34BHCET nOonrospeMesSHag fesapapplizag ¥ 3KOHOMER -
Hag paboTa XATK&.

OCHOBAHEGM XOMO ANJNBLELRIX COOPYXEeHEHR HmoCBdauleHD OO«
CTaTo4HOo MHOro pador. B armx raborax aBTOPH, PACCMatr=
DEBad, ' B 9YaCTHOCTH, OCHOBA&HHE HACKYCCTDLDEHHLIX K&TKOB,

OTMeqawT:
~ HCKYCCTBEHHLIE KATKH pasanelgioTCH M0 QYHEROEOHAML~

HOMY NpH3HAKY Ha [IeMOHCTpPpAUYOHHBIE = C HACTLHIMA dYepe-
DOBAHUSMHE HOHMKJIOB 3aMOopakMBaHWg K OTTAHB&EKYG, B Tpe-
HEpPOBO4YHBIE = C ONETENLHBIME NEKIAME DO OOSPXKAHKY

b 14,
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-~ OpEMSHEHUE® B OCHOBAHHH ACKYCCTBeHHRIX KATKOB TeI~
JIOR30NGUHOHHEIX CJI0EB NOMKHO NPOY3BO AHTHLCS COCTRETOT-
BE@HHO HA3HAYEHHIO KaTka, HanpuMep, OCHOBaAHHe ZIeMOHCT-
PANHOHHOrO KarTk8 HeOo0XO0 MHMO TLUATE/IbHO R30JHDPOBATE
(cM.paboThl 116, 17, 26) ).3pecs» xe IpHMBO ASTCH JAHHLIE
O Te[nAONpPHTOKAX H3 I'PYHTA K H3ONHPOBAHHOHK H HER30AHPOBAH™
HOH oxnAa)x Dapiued nngre I{a'rlcaz, KOTOPLIE COCTABAAIOT CO-=,
orpercTBeHHo H,2 ¥ 7,2 kxain/M -4ac, B CBYE3K C 4eM gJe~
jlaeTcg BBHIBOZLZ, 47T0 3azgava TeHNOoHIONAUHHA He B yMeHblie~
HEE TEeNJONPITOKOB K OXJaxk najiuel njaare, a B Opegor™
BpauleHAH NpPOMEep3aHuMdg I'pyHTa noa katkom (161 .

Hapany ¢ stam B pabore [18] ykasmBaercs, wro npa-
MeHeHHe HAONgUUE OXJAK ODapuled IIMTsI ZeMOHCTpangoH~
HOI'O KATKa MOXKeT OKA3aTbCH SKOHOMHYECKHM HEBBIC JHBIM
0 MHEHHIQ &aBTOD&4, B OTHeNbHEX CAyiagsx HelecoofpasHo
VYCTPOACTDRO OCHOBAHHAYE H3 MOPOSOYCTOHYHUBLIX MATEDRAIORB.
B pa6Gore {20] orMmemaercs, 4To ODpEMEHERRe H30NgUHAX
OXN1ax gampouied NNHETH OeMOHCTPAOROHHOIN Karka, HOCKOIE™
Xy O0g Hero xXapaxTepHo 4acToe jgepeA0BaHue OXAax e ~
HHNAg A OTTAaRBAHNKE", HeOOXOOMMO, a4 TPEHEPOBOYHOI'O He BCe-
rga unenecoobpas’sHO, TAK XKax BJjara B 3T0OM CJlygae [IpPoHE~
KaetT B HI30nAlHl ¥ NocnenHdad B sHauuTebHOM Mepe Teps-
eT CpoH cBolcTBa. llpy 2TOM B 3amiUTHLIE T'RAPOHIAOISUHE~
OHHEIE€ CJIOH HEe MOI'yT HCRMOYUTH BO3SMOXKHOCTEHE YBIAKHe-
HAY TeNJOE30igluu, IOCKONLKY COBHI'E OXJNAx JauleHd nig—

Tbl, BhLI3BAHHEIE H3MEHEHHSMH Temneparyp, NpPABO ST K pad~

PYLLUeHHKx 3aluRTHBEIX CJOEB.

K pUTHEYECXH OLEeHHBAf{ BLICKAARIBAHHYE ABTOPOB, MOMXEKEO
SAKMOYHATL, 4YTO INDOEKTHPOBAHUE® OCHOBAHEA HCKYCCTBEHHO-
'O KaTKa [OO0MKHO BECTHChb C YHEeTOM:

~ (PYHEUHOHANBHOIrO0 HA3HAYEHHHI KATKA,

~ COCTOSHHS H COCTaBa I'DYHT& 0 OCHOBARHEM;

~ TEXHHKO=3KOHOMHUYECKOH UeJIecOOOpPa3HOCTH HKCHO L3O
BAQHES B Ka4YeCTBe TEeNNORIOJHAIHM MOPO3OYCTOHYEBLIX Mare
pUAalloB.,

B oTeyeCTBeHHOH! JNuTEpATYpPE HCKYCCTBEHHBIE KATKH OC~
BeILleHbl MAll0, 4 OOVOIARKOBAHHEIE MATEePRANLEL HMEIT KH™
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dopMandouuni? xapakrep. B srolt cpazm creagyer nodepx-
HYyT: oco0ofoe 3Ea¥eHns, KOoTopoe iapuHobpens HCCHeNOoR&Te I~
cxaa pabore, BrinciHeEEad OSRIBLUIBEM AacuzpadHtoMm J1T HXI]
J./l.MlmxTeruTeiROM OO DYKOBOLCTBOM O—pa TEexK. HAYX
npodeccopa E.C.Kypunora {7| . llaanme a7Hi mccneno-
BAHAR HCHONMLAGBAHLI B Hactoduiell patore,

JlerSHHW VIS, ¢ nenmpio uaydeHAs Pa&3NASHBIX OPOeKTHHIX
peumteRus m oOoOlieHEg ONpITA AECHVIYETAUHH CHROPTHBHDLIX
COOPYXEeHHH, DXCHNYATADYIOLUBX HCKYCCTBLHHBIE nen, upos
HaJA3RAPOBAN NCAYHeHHpIe HO B3&NDPOCAM XapPaKTepHCTHRE
ScnmpwirHcTBa naficTeyromiax B CCCP mcryccrTeRensrix kaT-
KoB (T28n. 2). B pesynprare 2HAIE3A MOMHO GTMATHTE
cJ/le Oyliiee:

= OXNax papuiEe tpybel e nqadplx ToJed IO HApRYHHOMY
ORAMETRY HA PA3JIMYERIX KATK&E&X HMET HEe3HaYyTeLIIoe oT=
TAYHEe; IPeHMYILIeCTBeRHQ NIPAMCHSIOTCS TpYOB amaMerpoM
45 MM,

~ war TpyH Ha Bcex Katkax pasBed 100 mm;

= PasHQCThL TEMOEpPaTyp TeN/ICHOCHTERf B MOJe EHaMEeHs-
erca or 1° no BOC, B BO MHOTHX CIAyYadgX HE COOTBETCT=
ByveT ODPpUNMYTOH CXeMe yKAaKH Tpy0, 4TO HPHBGCAHT K YBEe~
IE9eHA) TeMIIeparypHoOu HepaBHOMEQRHOCTH H, Cile ncearesis
HO, K YXYOWEGHHIO KasecTBa :nna, mbo X nepepacxony
SQNCETPHYECKOR aHepryr HAa NepeKayKy TCIIIOHOCHUTEeNg IDE
HeONpapJAHHO MajniX sHayeHusx Alp;

— R&8 NOCTPOEHHBIX XKATKaX B OCHOBHOM MNDHMEHZeTCH
neTnecCpasnag cxeMa ykJjankxg Tpyd € NpoTHUBOTOYHRIM ORE~
WEeHHeM TeNNOHOCHTeJd, OJHAKO BKI0YSHHE HpSIMBIX B 00~
DATHMX NJleTeH OpH 2TCM BBITOJHEHO NOMNAapHO, YTO HeCOHM™
HeHEHO yXYLlIaeT K&YeCTBO Abza. Ha karxke Kresckoro
Apopna cmopra, HAaOpEMep, i@ UPHMeHeHA& APEMOTOYHAS
cxemMa g Alp = 3° C, TemMueparypHad HEpPaBHOMEPHOCTL AO
CTEr&eT He nonycTEMOX BeaaduHnr — 2 C;

~ GONBLIUKECTBO KATKOB B JIeTHAH NepHOL He GYyHEUHOHE™
DyeT B TeYeHHEN 2 -~JMecgleB, H 9T0 HeOOXO0IUMO YYHATLIBATL
IPH NPOSKTHDOBA&HHME KATKA ¥ CHCTEM KON OKUKOHHDPOBAHEG
BoBOYXa.
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