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1. JIOMAILIHEE 3AJJIAHUE MW METOJUYECKHE
YKA3AHUS 110 EI'O BBITIOJIHEHUIO
1.1. O0uMe 1OJ0KEHUA U UCXOAHBIE TAHHBIE

OgHuM M3 OCHOBHBIX  BOIIPOCOB,  OIPEAEISIOLINX
9KCITyaTallMOHHYIO HaJeKHOCTh POC, sABIs€TCS BONPOC CO3MaHUA B
npubope Takux TeMnepaTyp, IpU KOTOPHIX MHTEHCUBHOCTh OTKAa30B
UCIOJIb3yEeMbIX B HEM JIEMEHTOB NOJIEp)KHBaiach Obl B Ipezenax,
peayCMOTpeHHBIX TVY.

OcHoBHast 3azada oOecrieyeHUs: HEOOXOJUMOro TEIJIOBOIO
peKMMa 3aKJIIOYAaeTCsl B CO3/JaHUU TaKUX YCIOBUH, IPU KOTOPBIX
KOJIMYECTBO TEIIa, PACCESHHOTO B OKPYXaloUIyl0 cpeny, OyneT
paBHBIM  MOIIHOCTH  TEIUIOBBIAECNEHUA  anmapaTypel. Torna
TeMIlepaTypa HarpeTroil 30HbI B NMpUOOpE MepecTaeT HapacTarb, a
TEIUIOBBIE IIapaMETpPbl IPU BCEX MPOYMX PAaBHBIX YCIOBHAX
crabunm3upyrorcs. Takoe COCTOSHHME Ha3bIBAIOT YCTAHOBUBIIMMCS
TEIUIOBBIM PEKHUMOM, €r0 MOXKHO IOJIyYHUTh IIPU IOCTOSHCTBE BCEX
[apaMeTpoOB, YUaCTBYIOIINX B IIPOLECCE TEILIONEpe1adH.

Bce cxemnsle anementsl POC nensat Ha ase rpynnsl. K nepsoii
OTHOCST MWCTOYHUKHM TEIUla, WJIA TEPMOAKTUBHBIE 3JIEMEHTHI
(27IEKTPOHHBIE JTaMIIbl, TETJIOHATPYKEHHbIE
[IIII1, UMC, pe3uctopsl U 1p.), KOTOpbIE MpPH pabOTE pacceuBarOT
TEIUI0O B OKpykawiyro cpeny. Ko BTopoll rpynme OTHOCSTCS
CXEMHBIE AJIEMEHTHI, KOTOpbIE MpH paboTe HE BBIIEISAIOT Teria U
4acTo  00NaJaloT  CPaBHUTENBHO  HHM3KOM  TE€PMOCTOMKOCTBIO
(xBapiieBble CTAOUIU3ATOPBI, TEPMOCONPOTUBIICHUSI, KOHJEHCATOPBI,
cnabonarpyxennple IIIIII u MMC wu gp.) Takue »dIeMEHTHI,
HarpeTble OT COCEJHUX HCTOYHUKOB TEIia, MOTYT M3MEHUTh CBOU
IapaMeTpsl WIM OTKA3aTh.

B POC u3 Bcell morpebisieMoil MOIIHOCTH 3JIEKTPUUYECKON
SHEPIuu, Kak MpaBWIIO, HA TOJIE3HOE MPEOOpa3OBaHUE PACXOIYETCs
JUIIb HE3HAYUTEIbHAs 4YacTh, a OCTaJlbHas, OOJbIIAs YacTb,
npeoOpasyeTcsi B TEIUIOBYIO, HArpeBaeT BHYTPEHHIOO 30HY Nprbopa



U OKPY’KaIOIIYIO Cpery.

Hns  ompeneneHus BO3ACUCTBYIOLIEH Ha dieMeHThl POC
TEMIEPATypbl B PEaJTbHBIX YCIOBUSAX JKCILTyaTallid HEOOXOIUMO
BBIIIOJHUTh  OMPENCIICHHBIE PAaCUeThl, OCHOBHBIMH HCXOJHBIMHU
JAHHBIMU JIJI1 KOTOPBIX SIBJISIIOTCS CIICYIOIIHE.

1. CymmapHas MoutHOCTh P, Beimemnstommascs B 61oke, BT.

2. MomHocte P,, BblAensAOmAascs B TEIUIOHATPYKEHHOM
aJIeMeHTe, BT.

3. Temmeparypa T okpyxkaromieit cpejsi, “C.

4. T'eoMeTpHYECKUE XapaKTEPUCTUKU OJIOKA: JIJTMHA a, IITUPUHA
b, BeicoTa h, nuamerp (A TUIAMHIPUYECKHX 00beKTOB) D, M.

1.2 Pacuér TteruioBoro pexxuma POC mpu ecTecTBEHHOM BO3TYLTHOM
OXJIAXKICHUH

TeroBoit pexum POC mnpu  ecTECTBEHHOM  BO3JYIIHOM
OXJIAXJIEHUM 3aBHCUT OT MHOTruX (akropoB. CBs3p MeXAy
MEPErpeBOM HArpeToil 30Hbl M BIMSIOMIMMU (PaKkTOpaMu MOXKHO
IIPEICTaBUTh B BUJE.

% =11k, 1)

rne ¥, — meperpeB HarpeTod 30HBI OTHOCHTEIBHO TEMIEPaTyphl
OKpy)XaroIllen cpeabl, a Kaxabld kodpduuueHT K; 3aBUCUT OT

omHOrO mapamerpa ((akropa), BIHMSIONIETO Ha BEIUYHHY ;.

Benuunna meperpeBa HarpeToi 30HBI allapaToOB B TEPMETUYHOM H
neppopupoBaHHOM KOpITycaX, padoTalolMX MpU HOPMAILHOM
aTMOC(EpPHOM JaBJIICHHM W TIPU OTCYTCTBHHM HapyXHOTo 0O0yBa
KOpIyca ¥ BHYTPEHHETO MepEMEIINBaHUs BO3yXa, ONpeaesieTcsa B
OCHOBHOM YACIbHON MOIITHOCTBIO HarpeTon 30HBI u
K03 punreHToM neppopammu T. €.



& =K;:Ky, 2
rmue Kq3 — K03 PHUIIMEHT, 3aBUCAIIUNA OT YACIBHOW MOIIHOCTH

Harpertoil 30Hbl; K, — Koapdunment, 3aBucsmmii ot ko3dpdunuenra
nepdopariuu.

VYaenbHas MOIIHOCTh HArpeTodl 30HBI OINpeneNsercs Kak
YacTHOE OT JEJEeHUs MoUIHOCTH P,, paccemBaeMoii HarpeToi 30HOH,

Ha YCJIOBHYIO ITIOBEPXHOCTb HarpeTop"I 30HBbI 83 :

d; = P,/S3, ©)

I7ie YCJIOBHAasi TOBEPXHOCTh HArpeTod 30HBI OINPEIEISIETCS TI0
dbopmyie

S; = 2['1'2 + (Il + |2)|3K3]- 4)

3necy ||, — ropuszoHTanbHBIE pa3mephl Kopryca ammapara; l; —
BEPTUKAJBHBIA pa3Mep kopmnyca ammapara; K, — xosdduiuent

3ar0JIHEHHUS.

Koaddumument mnepdopanuu omnpenensiercs Kak OTHOIIECHUE
TUIOIIAAH TepPOPAIMOHHBIX OTBEPCTHI S, K IUIONIaT OCHOBAHHU
KOpIlyca anmnapara:

IM=S,/2Ll,. (5)

IIpu  co3gaHMM  METOOUKM  pacdy€ra  HMCIOJIb30BAIMChH
SKCIIEPUMEHTAJIbHbIE JaHHbIE MO TEIJIOBBIM DPEXKUMaM pPEaTbHBIX
POA paznu4yHOro KOHCTPYKTHMBHOTO MWCIIOJIHEHHS: Ha IIacCH, C
KacCeTaMM M CMENIAaHHOM KOHCTPYKIMH. Amnnaparsl HMENIH
repMeTHYHbIN 100 neppoprpoBaHHbIN Kopryc. TemnaoBoil pexxum
stux POC onpegenssics nOpud  HOPMaIbHOM H  MOHUKEHHOM
aTMOC(epHOM JaBJIEHUH, MNPUYEM B HEKOTOPBIX CIy4asx Jjs
WHTCHCU(PUKAMA TETUIOOOMEHAa TNPUMEHSUINCh JIMOO Hapy>KHBIN
001yB Kopryca, MO0 BHYTpEHHEEe NepeMelIuBaHue Bosayxa. U3

3



aHauM3a OAKCIEPUMEHTAIBHBIX JaHHBIX CIEAyeT, 4YTO IIeperpeB
HAarpeTod 30HBI HEJIMHEHHO BO3PAaCTaeT C POCTOM YAEIbHOM
MOIITHOCTH 30HBI W YMEHBLIAETCS € pocToM Koddduimenra
nepopanuii, acUMNTOTHYECKH MNPUOMIDKAsCh K  HEKOTOPOH

nocrossHHoN BenuuuHe. Ilosromy K, m K, MOKHO omucars

3aBUCHMMOCTAMU BH A

Kys =a0; +a,0; +a,05, (6)
1

Ky=a,+———), 7

1 aera3+a4H (")

X BBIYMCIIUTH UX IIO Q)opMyne

K, =0,1390q, —0,1223-10°¢% +0,0698-10°2,  (8)

1

K,=029+— >
0,41+ 4,95T1

9)

3asucumoctn K, u K ot g; u IT mpencrasienst Ha puc. 1 u
2 (mapuc. 1 K;=48).

02K
60
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20
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Puc. 1. 3aBucuMOCTb nieperpeBa HarpeTon 30Hbl OT YAEIbHOU
MOIITHOCTH pacCEeUBaHMUsL.
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Puc. 2. 3aBucumocts K, ot koaddunuenra nephopannii.

AHQJIOTUYHO OBLJIO HAWICHO BBIPAKCHHE IS ONpPEICIICHHS
neperpesa  Kopmyca — repmermuHoro  ammapara (& =Ky ),

paboTaronero B HOpMajabHBIX YCIOBUSAX. DTOT MEPETPEB 3aBUCUT OT
yIEIbHOW MOIIHOCTH KOpIlyca ammapara (,, OINpEAeasieMOH Io

dbopmyre:

e =P/Sk (10)
rae
Sk = 2['1'2 + (Il + Iz)lz]- (11)

C ucnonp30BaHHEM HKCIEPUMEHTANBHBIX JAHHBIX YpaBHEHHE
mia K umeer Bu

Ky =& =0,1472q, —0,2962-10°¢2 +0,3127-10°qC  (12)

1 rpaduYecKH MPeCTaBIEHO Ha pHC. 3.
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Puc. 3. 3aBucumoctn neperpeBa Kopiyca oT YHGHLHOﬁ MOIIHOCTH.

Hanuuue HapyxHoro o0ayBa U HU3MEHEHHE aTMOC(HEPHOTro
JaBIICHUs] CHAapY)XH BIUSET Ha BEIMYMHY NeperpeBa kopmyca 9,
OTHOCHUTEIIBHO TEMIIEpaTypbl OKpyxaromen cpensl. Hanuune
BHYTPEHHEr0 IMEpeMEIIMBAaHUs M HM3MEHEHHE aTMoc(epHOro
JaBJIeHHs] BHYTPH KOPIIyca BJIMsET HAa BeNW4nHY meperpesa (&%, — )

HarpeToi 30Hbl OTHOCUTEIBHO TEMIIEPATyphl KOPIyca arnmapara.
B o6miem citydyae neperpeB HarpeToil 30HbI ONPEAEIIeTC KakK

‘93 = l91KH1KU + (‘92 _lgl)KHZKW’ (13)

rae K, — koadduuuenT, 3aBUcAIIMNA OT BEIUYUHBI aTMOC(HEPHOTO

JaBlIeHUs] CHapyku Kopmyca ammapara H,; K, — koadduument,

1%
3aBUCSIINHA OT CKOPOCTH HapyKHOTO 00/yBa KOpITyca ammapaTa U ;
Ky, — Ko3(hQUIMEHT, 3aBUCALIMA OT BETUYMHBI aTMOC(HEPHOTrO

JaBlieHUs] BHYTpH Kopmyca ammapata H,; K, — koadduument,

3aBUCSIIUN OT CKOPOCTH MEepeMEIINBaHNs Bo3lyxa B annapare W :

W=are, (14)



rne G; — mpou3BOAMTENBHOCTh BEHTWIIATOPA; V; — 00bEM BO3IyXa
B anmmapare; a=0,6 ke

Y4uuteiBas, 4TO C POCTOM JaBJICHHUS CpPEAbl BHYTPU H BHE
KOpIIyca ammapara, CKOpOCTeH HapyKHOTO 00JyBa M BHYTPCHHETO
MEePEeMEITUBAaHUSl  TIEPEerpeB  HArpeTol  30HBI  YMCHBIIIAETCH,
koxpuuuenter K, ,, K , K,, u K, ompenensiauce B Bume (7).
HaiifieHHBIE ¢ HCIOJIB30BAHUEM SKCIIEPUMEHTAIBHBIX JAHHBIX I10
TEIUIOBBIM PEKHMaM PEATbHBIX PAIHOIICKTPOHHBIX —aImapaTroB

ypaBHeHus Ui pacuéra koapduuuentos K, K, , K,, u K,
UMEIOT CJIeYIOINI BUA:
1
K, =082+ , 15
i 0,925 + 4,610 °H, (15)
K=o, (16)
1+0,347v
1
Ky, =08+ , 17
" 1,25+38-10°H, (17
K, =0,08 + 1 . (18)
1,09 +0,27W

Ux rpaduxu nokazansl Ha puc. 4 — 7. [IpencraBieHHble BbIIIE
KOX(QPHUIMEHTH! TOJIyYeHbl B CIEAYIOUIEM JHana3oHe W3MEHEHUs
HCXOIHBIX AHHBIX: 0<q,<600 Bm/ M 0<II<0,8,

0<q, <400 Bmlm*, 700 <H <1,2-10° [la, 0<v<30,
0<W <£4,0.
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Puc. 4. 3aBucumocts K, OT AaBiieHUs1 OKpYXKarollel cpesbl: a)
0<H,<26-10° ITa;6) 0<H, <130 -10° Ila.
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Puc. 5. 3aBucumocts K, OT IaBieHUs cpe/ibl BHYTPH anmnapara: a)
0<H,<128-10° Ila;6) 0<H <130-10° Ila .
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0,9

\\
0,7 N

AN
0,5 \

~

0 1,0 2,0 30 4,0

0,3

P /c
Puc. 6. 3aBucumocts K, oT ckopoctu o6ayBa.
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Puc. 7. 3aBucumocts K, OT ckopocTu nepemMeriBaHusl.

[Ipu omnpeneneHun BUJa 3aBUCHUMOCTH BEJIIMYMHBI MEperpeBa
IIOBEPXHOCTH JIEMEHTAa OTHOCUTEIIBHO TEMIIEPATYPbl OKPYKAIOIIEH
Cpelbl HMCXOJUM U3 CIEAYIOUIMX PACCYXKACHUI: TEIJIOBOM MOTOK,
paccenBaeMblid JJIEMEHTOM, IIOCTYNIA€T B HArpeTyld 30HY U B

OKPYKaIOIIYIO Cpeny, T.€.

P " 03,'13(93,'1 - l93)_’_ o g (19)

o1 aac " on !

rne P

o

— TEIUIOBOM NOTOK, PAaCCEeMBAaeMbIi 3yneMeHToM; &, —

neperpeB MOBEPXHOCTU DJBJIIEMCHTA OTHOCHUTCIIBHO TEMIICPATYPhI
Opr)KaI-OH_ICﬁ CpCabl; 193 — HeperpeB HaneTOﬁ 30HbI OTHOCHTCJIIbHO

TEMIIEPATYPbl OKPYKAIOIIEN CPENBI; O, , — TEIJIOBasi IPOBOAUMOCTh

MCXKAY HNOBCPXHOCTHKO DJJICMCHTA U HanCTOf/'I 30H0ﬁ; o

27C
TCIIJIOBAasA IIPOBOAMMOCTD MECKAY MOBCPXHOCTBIO JJIEMCHTA H
OKpY>Karollen cpesion.

U3 (19) caenyer, uro

o, P
193,7 = l93 2 + = ' (20)
0-3,13 + Gaﬂc 193 (03.73 + 0-3,10)

TaK KakK
l93 = P3/O-3C , qm: PM/SJJ , q3 = P3/SS !

10



€ O, — TeIUIOBas IPOBOAMMOCTb MEXKIY HarpeTod 30HOU H

OKpyXarolend  cpemoi; S, — IUIOIIaAb  TEIIOOTHAIoNIEH

a1
IIOBEPXHOCTU 3J€MEHTa (NpU HAJIWYMM paJMaTOpa YUUTHIBAECTCS U
IIOBEPXHOCTh paauaropa), To (20) MOXKHO nepenucarb Tak:

o, g,,05.5

913 o~ 3¢ 3

19:%1 = 193 + S ( )
0-3/73 + O-o,vc q3 a7 0-3,13 + O-JJIC

: (21)

T.C. ICPETPECB MMOBCPXHOCTH IJICMCHTA MOKHO IIPEACTABUTL B BU/IC

9 =9|a+bde| 22)
0;
Haiinennarie METOJIOM HaNMEHBIITNX KBaJIpaTOB C

UCIIOJIb30BAHUEM  OKCIIEPUMEHTAIBHBIX JaHHBIX TI0 TEIUIOBBIM
peXUMaM peaibHBIX PaJHOAIEKTPOHHBIX annapaToB KO3(PGUIUEHTHI
a u b pasusl coorBerctBenno: a=0,75; b=0,25.

®opmyna (21) He yuuTBIBa€T OCOOEHHOCTEH MOHTa)xa
aneMeHTOB. Pa3paboTka METOAMKH, YUUTHIBAIOIIEH OCOOEHHOCTH
MOHTaXa ¥ KOHCTPYKIIUM DJIEMEHTA, MO3BOJIUT MOBBICUT TOYHOCTH
pacuéra TemMneparypbl MOBEPXHOCTH 3JIEMEHTA.

[IpuBenennbie 3aBUCUMOCTH MTO3BOJISIIOT OTpeeNUuTh
CPEIHETIOBEPXHOCTHYIO  TEMIIEpaTypy  HarpeTol  30HB WU
TeMnepaTypbl MOBEPXHOCTH 3JIEMEHTOB POA mpu ecTeCTBEHHOM
BO3JIYIIIHOM OXJIAKJICHUU.

Ha ocHOBaHMM cpaBHEHHUsI PAcCUETHBIX W IKCIEPUMEHTATBHBIX
JaHHBIX OBLUTH TOCTPOEHBI THCTOTPAMMBI TMOTPEIIHOCTEH pacuéra
MeperpeBoB HarpeTou 30HbI (puc. 8) U AmemMeHToB (puc. 9). AHanu3
TUCTOTpaMM T[OKa3aj, 4YTO CPEAHEKBAJApPATUUYECKass MOTPEIIHOCTD
npeajaraeMoi MetToauku coctapisier 8 K mpu pacuére meperpesa
MoBepXHOCTU 3JeMeHTa. (ClieqoBaTeNbHO, MMOTPEIIHOCTh  ATOM
METOAVUKA HUMEET TOYHOCTh, PEKOMEHJOBaHHYI0O HAMH B

11



npensiaymeM maparpade JUisi MHKEHEpHBIX pacd€éroB. Meronuka
JOCTaTOYHO YHHBEpCaJbHAa W MpPH HUCHONb30BaHUU puc. 1 — 7
SIBJISIETCSI IPOCTOM.

Jlis obsieryeHys MOJb30BAHUS METOAMKOM TEIUIOBOro pacuéra
POA c ecrecTBEHHBIM BO3IYUIHBIM OXJIAXKACHUEM IPUBEAEM Pl
QJITOPUTMOB U IIPUMEPBI pacuéTa 10 HUM.

0,145—
0,113 — —

0,080 —

0,048 —

0,016 — —|

-5t K -20 -10 0 10 §t.K

Puc. 8. 'ucrorpamma norpemniHocTeil pacuéra neperpeBoB HarpeTou
30HBI: N/N, — OTHOCUTEIHLHOE YUCIIO OIOKOB.

12



n/n

0,178 e

0,145 —

0,113 —

0,081 —

0,048 —

0,016 —

-stK —20 -10 0 10 20 stk

Puc. 9. I'ucrorpamMmma norpenrHocTeit pacyéra neperpeBoB
3JIEMEHTOB: N/N, — OTHOCUTEILHOE YKCIIO DIIEMEHTOB.

2. MIOPSAJIOK PACUETA TEIUIOBOI'O PEXXMMA
2.1. Pacuér TemmoBOro pexxmMa OJIOKa B T€PMETHUIHOM
KopIryce

1. PaccuntbiBaeTcss MOBEpXHOCTh Kopmyca Onoka mo (11), rae
|,l, — ropusoHTanbHBIE pa3zMepsl Kopiyca 0ioka; |, — BepTUKanbHbIIH
pasmep Kopmyca 0JI0Ka.

2. OnpenensieTcst yCIOBHAS MMOBEPXHOCTh HATPETOM 30HBI 110 (4).

3. Onpenensiercs yaenbHasi MOIIHOCTh Kopiyca 01oka 1o (10).

4. PaccunThIBaeTCs yaenbHas MOIIHOCTh HarpeTou 30HbI 110 (3).

13



5. Haxoautcst koadduipieHT $ B 3aBUCHUMOCTU OT YAENbHOU
MOIIHOCTH KopIyca 6Joka (puc. 3).

6. Haxomutca koapduuueHt &, B 3aBUCUMOCTU OT YJEIbHOU
MOIITHOCTH HAarpeToi 30HbI (puc. 1).

7. Haxonutcs ko3 dunment K., B 3aBUCHMOCTH OT JaBJICHUS
cpenbl BHe Kopiyca 6ioka H, (puc. 4).

8. Haxomurces xospdunment K, B 3aBHCUMOCTH OT JaBJICHHS
cpeabl BHYTpU Kopryca 0i1oka H, (puc. 5).

9. OmnpenensieTcst meperpeB Kopmyca 010ka

S = AKy; (23)
10. PaccunThiBaeTCs meperpeB HarpeTou 30HbI
Gy =% +(‘92_‘91)KH2- (24)
11. Onpenensercs cpeHui eperpeB Bo3ayxa B OJ0Ke
9y =054 +%). (25)
12. OnpenensieTcs yaenbHas MOIIHOCTh dJIEMEHTa
an = Pa.'l/Saﬂ 1 (26)
rne P, — MomHocTh, pacceuBaeMas dJIEMEHTOM  (y3JI0M),

TEeMIepaTypy KOTOpOro TpeOyeTcsl OompeAenuTh, S, — IUIOMAIb

2]
MOBEPXHOCTH dJieMeHTa (BMECTe C paauaTropoM), OMbIBaeMas
BO3JIyXOM.

13. PaccuuThiBaeTcs neperpeB MOBEPXHOCTH dJIEMEHTA 1o (22).

14. PaccunThiBaeTcs NEPErPeEB OKPYIKAIOLIEN JIEMEHT CPEbI

9. = .98(0,75 + 0,25bj . @7)
s
15. Onpenensiercs Temneparypa Kopyca 0j10ka
T =8¢ +T,, (28)

rae T, — TemnepaTypa OKpy’Karomiei OJIOK CpeJibl.

16. OnpenensieTcss TeMnepaTypa HarpeToM 30HbI
T,=%+T,. (29)
17. Haxonures TemnepaTypa OBEPXHOCTH 3JIEMEHTA

14



TL)J = 93,1 + TC b (30)
18. Haxonutes cpeansisi TemiepaTrypa Bo3jiyxa B OJ0ke

Tg =% +T,. (31)
19. Haxoautcs Temiiepatypa OKpysKaroieu cpeibl
Tac = l93c + TC b (32)

JlanHble 15151 pacyeTa NPUBEACHBI B IPUIIOKEHUH 1.

2.2. Pacuér TemioBoro pexxuma 6J10Ka B repMETUYHOM KOpITyce
C BHYTPEHHHUM MEPEeMEIINBaHUEM

1. PaccunTbiBaeTcs moBepxXHOCTH Kopiryca 0imoka 1o (11).
2. PaccuuThiBaeTCsl yCIOBHAs MOBEPXHOCTh HATPETOM 30HBI IO

(4).

3. HaxoauTtcs yaenbHas MOIIHOCTb Kopityca 6110ka o (10).

4. HAXOJUTCS yaeIbHas MOITHOCTh HAarpeTou 30HbI 10 (3).

5. Onpenensiercss ko3P PUuUKEHT ¥ B 3aBUCUMOCTH OT yJEeIbHON
MOIITHOCTH Kopiryca 6ioka (puc. 3).

6. Omnpenensiercs kKodpdunmenr &, B 3aBHCUMOCTH OT
yETBbHOM MOIIIHOCTH HAarpeToi 30HbI (puc. 1).

7. Haxomutcs KodpduuueHT K, B 3aBUCUMOCTH OT
aTMOC(epHOro AaBJIeHUs BHE Kopryca O1oka H, (puc. 4).

8. PaccumThiBaeTcsi 00bEM BO3MyXxa B OJI0Ke

Ve =1LL([A-K,). (33)

9. PaccunThIBaeTCs CpeHss CKOPOCTh MEPEMEIINBAHNS BO31yXa

B Onoke mo (14) (mpu MOHM)KEHHOM JaBJIEHUHM BHYTPH KoOpIlyca

6moka B (14) momkHa BXOAUTH MPOU3BOIUTENBHOCTh BEHTUIISATOPA C
y4€TOM U3MEHEHUS 1aBIICHUS).

10. Ompenensercs kodpdurment K, B 3aBUCUMOCTH OT

CpelHel cKopocTH nepeMelnBanus (puc. 7).
11. Onpenensercs neperpes Kopmyca oyioka mo (23).
12. Onpenensercs neperpes HarpeTo 30HbI

15



& =3 (K -+ 3K, (34)

13. Onpenensercs: CpeHUN meperpeB Bo3ayxa B OJI0Ke

9, =0,754,. (35)

14. Haxonutes yaelbHasi MOITHOCTH dJIEMEHTa 110 (26).

15. PaccuuThiBaeTcs neperpes MOBEPXHOCTH JIEMEHTA 110 (22).

16. PaccuuTbiBaeTcs neperpeB OKpyKaroen 3JIEMEHT CPEebl 10
(27).

17. Haxonutcs Temnepatypa kopiryca 6oka 1o (28).

18. Haxomutcst Temmeparypa Harperoil 30HbI, IOBEPXHOCTH
JJIEMEHTa, CPeAHssl TeMIepaTypa Bo3lyXa B OJIOKe U TemrepaTypa
OKpYKaroIlel 3JIeMeHT cpejibl 1o Gpopmynam (29) — (32).

JlanHble a5 pacyeTa NPUBEACHBI B MPUIIOKEHUH 2.

2.3. Pacuér TermioBoro pexxuma 0J0Ka B TePMETHYHOM KOPITyCe
C Hapy>KHBIM 00]TyBOM

1. PaccunTtbiBaeTcs OBEpXHOCTh Kopryca 0i10ka o (11).
2. PaccuuThiBaeTcs ycjaOBHasl MOBEPXHOCTb HArpeTOd 30HBI 110

(4).

3. Onpenensiercs yneabHasi MOLTHOCTh Kopiiyca Osoka 1o (10).

4. OnpenensieTcs yaelbHas MOIIHOCTh HarpeTou 30HHI 110 (3).

5. Haxomutcst koadduiienT J, B 3aBUCHMOCTH OT YAEIbHOU
MOIITHOCTH Kopiryca Ooka (puc. 3).

6. Haxomutcs koapduuueHt &, B 3aBUCUMOCTH OT YyJEIbHOU
MOIIIHOCTH HarpeTou 30HskI (puc. 1).

7. Haxomutca koapduuuent K, , B 3aBUCUMOCTH OT JaBICHHS
BHYTpH Kopiyca 6ioka H, (puc. 5).

8. PaccumThiBaeTcs mTeperpeB MeXAy Harperoil 30HOH W
KOpIycoMm O0Ka

G = (‘92 - l91)K|-|2 : (36)

9. PaccumThiBaeTcsi meperpeB Kopmyca OIoKa € HapyXHBIM

001ryBOM

16



9 =0, /(12 +417v), 37)
rae 4 — cKopocTh 001yBa (Mpu MOHMKEHHOM naBiieHUH B (37)
JOJKHA BXOJIUTH CKOPOCTh C YUETOM U3MEHEHHUS 1aBJICHUS).

10. OmpenensieTcst meperpeB HarpeToi 30HbI OJIOKa ¢ HAPY>KHBIM

001yBOM
=9 +39,. (38)

11. Onpenensercs cpeHuii meperpes Bo3ayxa B 0soke 1o (35).

12. PaccuntsiBaeTcs yaenbHasi MOIIHOCTD JIEMEHTA, IEPerpeBbl
€ro MOBEPXHOCTH U OKpYKaroliei cpeasl no (26), (22), (27).

13. HaxonsaTcs Temmeparypbl Kopiyca 0JI0Ka, HarpeToil 30HBI,
MOBEPXHOCTU 3JIEMEHTa, BO3[yXa B OJIOKE U OKPYXAIOUICH 3JIeMEHT
cpenbl o Gopmynam (28) — (32).

JlanHble a5 pacyeTa NPUBEACHBI B MPUIIOKEHUH 3.

2.4. Pacu€T TeIrioBoro pexxuma 0JIoKka B repMEeTHIHOM
OpeOpEHHOM KopITyce

1. OmpenenseTcst HOBEPXHOCTh HEOPEOPEHHOTO Kopityca O10Ka
mo (11).

2. OmpepnensioTcs YCIOBHAasT TOBEPXHOCTh HArpeToil 30HBI,
yIenbHas MOIIHOCTh HEopeOpEHHOro Kopmyca OJIOKa, yIaenbHas
MOIITHOCTh HarpeToi 30HbI 1o Gopmynam (4), (10), (3).

3. Ompenensiercst KO3GPUINEHT §, B 3aBUCUMOCTHU OT YACTbHON
MOIITHOCTH Kopiryca 07oka (puc. 3).

4. Ompenensercs KodpOUIMEHT &, B 3aBUCUMOCTH OT
yIIeIbHON MOIIIHOCTH HarpeToii 30HbI (puc. 1).

5. PaccuuThiBaeTcs mneperpeB MeXIy HArpeTol 30HOW U
KOPIyCOM HeopeOpEHHOTO OI0Ka

4, =% -9. (39)
6. PaccuntbiBaeTcs HOBEPXHOCTh OPeOPEHHOTO KopItyca O6J1oKa
Skp =Sk + S, (40)
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rne S, — IMOBEPXHOCTb KOpIyca, He 3aHsTas péOpamu; S, —
MOBEPXHOCTH PEOEp.

7. PaccunthiBaeTcs yaeiabHas MOLTHOCTH OPEOPEHHOTO KopIryca
6moka

Ukp = P/SKP : (41)

8. Ompenensercs kodp¢unuenT &, B 3aBUCHMOCTH OT
yIEIBbHOM MOIITHOCTH OpeOpEHHOTO Kopiyca 0s10ka (puc. 3).

9. Haxopsarca xoadpduuumentsr K, u K, B 3aBUCUMOCTH OT

aTMOC(epHOro AaBJICHMUs BHE M BHYTpH Kopmyca 6ioka — H, u H,
(puc. 4 u5).
10. PaccunThiBaeTcst meperpeB opeOpEHHOTO Kopmyca 010Ka
e = Ap Ky (42)

11. PaccuuThiBaeTcs meperpeB HarpeToil 30Hbl ¢ OpeOpPEHHBIM

KOPILyCOM
G=9+ (‘92 - l91)KH2 . (43)

12. PaccuuThiBaeTCsl CpeqHUN TIEpEerpeB BO3ayXa B OJIOKE IO
(35).

13. Onpenensercs ynenbHash MOUIHOCTb 3JIEMEHTA, MEPETPEBBI
€ro MOBEPXHOCTH M OKpYXKatolei cpenasl mo (26), (22) u (27).

14. HaxopsTcst TemmepaTypbl IMOBEPXHOCTH Kopiyca Oioka,
HarpeToil 30HBI, IMOBEPXHOCTH DJEMEHTa, BO3AyXa B OJloOKke U
OKpYyaroliei 31eMeHT cpejbl o (28) — (32).

JlaHHbIe 17151 pacyeTa NPUBEIEHBI B IPUIOKEHUH 4.

2.5. Pacuér termoBoro pexxuma 0J10ka B iepHopHpOBaHHOM
KopItyce
1. PaccuuThIBarOTCS: MOBEPXHOCTh KOpIlyca OJOKa, yCIOBHAs

MOBEPXHOCTh HarpeToil 30HbI, yJelbHasg MOIIHOCTh Kopityca OJoka,
ylenabpHasi MOITHOCTh HarpeToi 30HbI 110 (11), (4), (10) u (3).
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2. Haxoparcsa xodpdunuentsl 9 u &, B 3aBUCUMOCTH OT
yICIBbHOW MOIIHOCTH Kopmyca OJOKa ¥ YAEIbHOH MOIIHOCTH
Harpetoi 30HHI (puc. 1 u 3).

3. Haxomatesa xoapduuumentsr K,;; u K, B 3aBucumoctu ot
JaBJIeHHs BHE U BHYTpH Kopnyca 6noka — H,, H, (puc. 4 u 5).

4. PaccuuThiBaeTCs IUIONIAAL TEPGOPAIMOHHBIX OTBEPCTHUH.
Jns mpsimoyronbHbix otBepctuit S =nll,, rme n — kommvectBo
oTBepcTHid; || — TOpH3OHTANBHBIA pasmep orBeperHs; |, —
BEPTUKAIBHBIA pa3mep oTBepcTusa. [l KpyribIX OTBEpCTHH
S=nzd?/4,rne d — guamerp oTBEpCTHS.

5. PaccuuthiBaercs ko duiment nepdopanuii mmo (5).

6. Haxomutcs xoadpdumment K, B 3aBUCHMOCTH OT
nepdoparnmii (puc. 2).

7. Onpenensercs neperpes Kopiyca 6oka

4 =3K,;;K;-0,93. (44)

8. Ompenensercs neperpeB HarpeTou 30HbI

1
3 =093K,| 4K, +| & ———
3 n|:1 H1 ( 20.93

ﬂjmz] (45)
9. Onpenensiercs cpeiHUN TeperpeB Bo3ayxa B 0J10ke
9 =4-06. (46)

10. PaccunThiBaroTcs yAenbHas MOIIHOCTb AJIEMEHTA, IIEPErPEB
IIOBEPXHOCTHU JJIEMEHTA, IIEPErPeB OKPYKAIOLIEN 3JIEMEHT CPEAbl 110
(26), (22) u (27).

11. Haxonarcs temmnepaTypbl Kopiiyca 0J0Ka, HarpeTol 30HBI,
MIOBEPXHOCTU 3JIEMEHTA, BO3[yXa B OJIOKE, OKPYKAIOLIEH 3JIE€MEHT
cpenbl 1o (28) — (32).

JlaHHbIEe 17151 pacyeTa MPUBEIEHBI B IPHIIOKEHUH 5.
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3. KoHTposbHbIE BOIIPOCHI

. Kakue MmeTonpl oTBOAA TeIla MMEIOT MECTO IPHU €CTECTBEHHOU
BO3YIIHOW KOHBEK-IIUH?

. Ot yero 3aBucUT 3(P(PEKTUBHOCTD OXJIAKIACHUS U3ACTH?

. C KaKo# LeJbI0 UCTIOIB3YIOTCS repdoparus u xxao3u?

. B KaKux YCIIOBHUSIX AKCIUTyaTalluu 1enecoo0pasHo
UCIOJNIb30BaHue nepdopanni, a B KaKUX — Kalto3u?

Yem 0OycnoBIeHBI  PEKOMEHIAIMH 10  (OPMHPOBAHUIO
FEOMETPHUECKUX pa3MepoB Kopiryca?

. Kakue marepuaibl Ucrosnb3yroTcs pu NPOU3BOACTBE KOPITYCOB?
Ouenute 3(pPeKTUBHOCTh MPUMEHEHHS PA3IMYHBIX MaTEpUajoB
KOPITYCOB C TOYKHU 3peHUs] 00eCTIeYeHHSI HOPMAIBHOTO TETIOBOTO
pexuma POC.
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I[MTPUJIOXXEHME 1

OmnpenenuTsd TEMIOBOM peXUM OJI0Ka B TEPMETUIHOM

KOopyce€ U €ro 3JIEMCHTOB

Paa, Bt Pa3smeps! kopiryca, M S 107 Hi=

N | P M x| Te | Ha
~ | Br 1 2 I, I, I3 1 2 7| °C | MII

a

1 30 (28|21 0,16 | 0,15 | 0,19 8 110 | 0,3 | +20 | 0,1
2 25 (26 |22 018 | 0,19 | 0,21 10 | 100 | 0,4 | +21 | 0,3
3 25 (2523|012 | 0,15 | 0,18 12 99 | 05 | +19 | 0,2
4 35 (2324|015 (0,14 | 0,19 7 118 | 0,6 | +25 | 0,1
5 30 | 26 | 25| 0,12 | 0,15 | 0,20 6 115 | 05 | +30 | 0,2
6 40 | 2,8 | 26 | 0,47 | 0,18 | 0,19 13 | 120 | 0,6 | +20 | 0,3
7 35 (25|27 018 | 0,19 | 0,21 15 | 121 | 06 | +28 | 0,4
8 40 | 26 | 28 | 0,14 | 0,16 | 0,20 14 | 101 | 0,3 | +21 | 0,5
9 30 (27|21 015 |0,12 | 0,18 9 103 | 0,7 | +20 | 0,2
10| 25 |1 28|23 013|019 | 0,19 8 109 | 05 | +23 | 0,1
111 25 |121|24 | 015|014 | 0,19 6 110 | 0,6 | +21 | 0,5
121 30 | 23|25 | 0,12 | 0,15 | 0,20 14 | 112 | 05 | +24 | 0,3
13130 |24|28)| 016 | 015 | 0,19 11 | 100 | 0,6 | +26 | 0,2
14 3 | 25|26 | 018 | 0,19 | 0,21 12 | 118 | 0,6 | +21 | 0,1
15| 40 | 28| 25| 0,12 | 0,15 | 0,18 15 | 115 | 0,3 | +20 | 0,4
16| 30 |21|23)| 013 |019| 0,19 6 120 | 0,6 | +21 | 0,1
17| 25 | 24|26 | 015 | 0,17 | 0,17 18 | 121 | 06 | +19 | 0,4
18| 25 |1 25|28 )| 017 | 0,18 | 0,19 12 | 101 | 0,3 | +25 | 0,4
19| 30 | 26| 25| 0,18 | 0,19 | 0,21 11 | 103 | 0,7 | +30 | 0,1
20| 30 | 2,7 | 28 | 0,14 | 0,16 | 0,20 10 | 109 | 05 | +20 | 0,2
21| 3 |28 |26 | 016 | 0,15 | 0,19 16 | 110 | 0,3 | +21 | 0,3
22|25 21|25 018 | 0,19 | 0,21 8 112 | 04 | +20 | 0,4
2313 |23 |27 012 | 0,15 | 0,18 9 108 | 05 | +23 | 0,2
24 | 40 | 28 | 21| 0,16 | 0,15 | 0,19 8 110 | 0,3 | +20 | 0,4
25130 |26 |22 018 |0,19 | 0,21 10 | 100 | 0,4 | +21 | 0,1
26| 25 | 25|23 012 | 0,15 | 0,18 12 99 | 05 | +19| 0,3
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[MPUJIOXEHMUE 2

OnpenenuTs TEIIOBOM peXUM OJI0KAa B TEPMETUYHOM

KOpnyCc€ ¢ BHYTPEHHUM IIEPEMCUIMBAHHUEM U €TI0 3JICMCHTOB

Pam, Br Pazmepst S, 107 H,, | G,

N | B KopIyca, M M K, ;fc, M 10/
Bri 1 [ 2 || 1:]1]2 Cl q | ¥7©

1 ]130) 58 | 81 | 0,20 | 0,50 | 0,19 | 30 11 0,3 |+40| 0,1 50
2 [125| 56 | 7,2 | 018 | 0,19 | 0,21 | 10 10 04 |+35| 03 60
3 [190| 55 | 73 | 0,20 | 0,45 | 0,18 | 12 10 0,5 |+30| 0,2 55
4 J135| 53 | 74 [ 020040019 ]| 17 18 0,6 [+35] 01 65
5 [160| 56 | 75 | 0,25 | 0,15 | 0,20 | 16 15 05 [+30] 0,2 70
6 [140| 58 | 76 | 017 | 0,20 | 0,19 | 30 20 0,6 |+40| 03 65
7 [150| 55 | 7,7 | 018 | 0,19 | 0,21 | 15 21 0,6 |+38] 04 60
8 |140| 56 | 78 | 0,30 | 0,40 | 0,20 | 14 10 0,3 |+30| 0,05 | 59
9 |180| 57 | 81 | 0,15 | 050 | 0,18 | 10 10 0,7 [+40] 0,2 61
10 |190| 2,8 | 83 | 030 0,19 | 0,19 | 15 10 0,5 |+33| 0,1 60
11 200 61 | 84 | 015|020 | 0,19 | 20 8 06 |+35] 0,05 | 66
12 ]180| 63 | 85 | 0,20 | 0,40 | 0,20 | 15 12 0,5 |+34| 0,3 67
13 |170| 64 | 7,8 | 0,16 | 0,30 | 0,19 | 30 10 0,6 |+36| 0,2 58
14 1150| 55 | 86 | 0,18 | 0,19 | 0,21 | 20 18 0,6 [+40] 01 57
15 |140| 58 | 85 | 0,20 | 0,30 | 0,18 | 15 15 0,3 [+30| 04 64
16 130 61 | 83 | 030 0,19 | 0,19 | 20 20 06 |+35| 01 63
17 ]160| 64 | 76 | 015|040 | 0,17 | 18 12 0,6 |+40| 0,05 | 62
18 |170| 55 | 78 | 017 | 0,18 | 0,19 | 20 10 0,3 |+35| 04 61
19 |130| 56 | 75 10,18 0,19 | 0,21 | 30 10 0,7 |+30| 0,1 60
20 |130| 57 | 78 | 0,40 | 0,40 | 0,20 | 10 10 0,5 |+30| 0,2 59
21 |160| 58 | 86 | 0,16 | 0,45 | 0,19 | 15 11 0,3 |+36| 0,3 58
22 170 51 | 75 |1018 (019 | 021 | 25 12 04 |+38| 04 70
23 |180| 63 | 87 | 0,30 | 0,30 | 0,18 | 30 8 0,5 |+33| 0,2 65
24 |140| 58 | 75 | 0,20 | 0,20 | 0,18 | 15 15 0,3 |+38| 04 66
25 |130| 61 | 83 | 030|019 0,19 | 30 12 06 [+35] 01 68
26 |180| 54 | 76 | 015] 017 | 0,17 | 20 12 0,6 |+39] 0,05 | 67
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[MPUJIOXEHUE 3

OnpenenuTs TEIIOBOM peXUM OJI0KAa B TEPMETUYHOM
KOpITyCe C Hapy>KHBIM 00 TyBOM

P> | Pasmepsl kopnyca, M S, | Ha=

P, Te, 3 Vv,

Ne Br I, |1 |2 |3 °C 102 HZ: K3 M/c
Bt M~ | MIla

1,3 |78] 016 | 015 | 0,19 +20 | 83 | 01 03 | 3
2 |25 |76] 018 | 019 | 0,21 +21 | 84| 03 04 | 4
312 |75] 012 | 015 | 0,18 +19 | 85| 02 05| 4
4 | 3% |[73]015 | 014 | 0,19 +25 | 86 | 01 06 | 4
513 |76]| 012 | 015 | 0,20 +30 | 85| 02 05| 3
6 | 40 | 78] 017 | 0,18 | 0,19 +20 | 86 | 03 06 | 3
7 3% |75] 018 | 019 | 0,21 +28 | 86 | 04 | 06 | 3
8 | 40 | 76| 014 | 016 | 0,20 +21 [ 83 | 005 | 03 | 4
9 13 |77] 015 | 012 | 0,18 +20 | 87 | 0.2 07| 4
10| 25 | 78| 013 | 0,19 | 0,19 +23 | 85| 01 05| 2
11| 25 | 71| 0,15 0,14 0,19 +21 86 | 005 | 0,6 2
1213 | 73] 012 | 0,15 | 0,20 +24 | 85| 03 05| 3
13130 | 74| 016 | 015 | 0,19 +26 | 86 | 02 06 | 3
14|13 | 75| 018 | 0,19 | 0,21 +21 | 86| 01 06 | 3
15| 40 | 78| 012 | 0,15 | 0,18 +20 | 83| 04 | 03| 4
16|30 | 71| 013 | 0,19 | 0,19 +21 | 86 | 01 06 | 4
17 | 25 | 74 | 0,15 0,17 0,17 +19 86 | 005 | 0,6 3
18| 25 | 75| 017 | 0,18 | 0,19 +25 | 83| 04 | 03] 3
19|30 | 76| 018 | 019 | 0,21 +30 | 87 | 01 07 | 2
20| 30 | 77| 014 | 0,26 | 0,20 +20 | 85| 02 05| 3
21| 3% | 78] 016 | 015 | 0,19 +21 | 83| 03 03| 3
22 | 25 171 018 | 019 | 0,21 +20 | 84| 04 |04 | 2
23| 3% | 73] 012 | 0,15 | 0,18 +23 | 85| 02 05| 3
24| 40 | 78| 0,16 | 0,45 | 0,19 +20 | 83| 04 | 03] 3
25|13 | 76| 018 | 0,19 | 0,21 +21 | 84| 01 04 | 2
26| 25 | 75| 0412 | 0,15 | 0,18 +19 | 85| 005 | 05 | 2
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I[MTPUJIOXEHUE 4

Paccuurtarh TENI0BOM pexUM repMeTHYHOro 0J10Ka ¢
OpeOpEHHBIM KOPITyCOM

Psn, Bt Pazmepnt S, 107 T H S
P KopIryca, M M | Ha 1‘8’_’

Neo B”l“ 1 2 |1 I 2 I 3 1 2 K3 CO, M| M 3
C I1| Ila MZ

a

1 30 2,8 2,1 0,16 | 0,15 | 0,19 8 [110 0,3 (20 |51 | 9,2 0,3
2 25 2,6 2,2 0,18 | 0,19 | 0,21 10 [100 04 (21 |53 | 95 0,4
3 25 2,5 2,3 0,12 | 0,15 | 0,18 12 99 05 (19 (52| 9.2 0,4
4] 3 | 23 | 24 [ 015014 [ 019 | 7 j18| 06 F25[51] 93 | 04
5 30 2,6 2,5 0,12 | 0,15 | 0,20 6 [115 05 (30 (52| 94 0,3
6 40 2,8 2,6 0,17 | 0,18 | 0,19 13 120 06 (20 (53| 9,2 0,3
7 35 2,5 2,7 0,18 | 0,19 | 0,21 15 121 06 (28 54| 93 0,3
8 40 2,6 2,8 0,14 | 0,16 | 0,20 14 1101 0,3 {21 (5,05| 94 0,4
9 30 2,7 2,1 0,15 | 0,12 | 0,18 9 [103 0,7 20 |52 | 9,2 0,4
10 25 2,8 2,3 0,13 | 0,19 | 0,19 8 [109 05 (23 |51 9.2 0,2
11 25 | 21 | 24 | 015 [ 014 [ 019 | 6 [10 | 06 [21 [505] 95 | 02
12 30 2,3 2,5 0,12 | 0,15 | 0,20 14 112 05 (24 |53 9.2 0,3
13 30 2,4 2,8 0,16 | 0,15 | 0,19 11 100 06 (26 |52 93 0,3
14| 3 | 25 | 26 | 018 | 019 [ 021 | 12 [118 | 06 [21 |[51] 94 | 03
15 40 2,8 2,5 0,12 | 0,15 | 0,18 15 [115 0,3 (20 |54 | 9,2 0,4
16 30 2,1 2,3 0,13 | 0,19 | 0,19 6 [120 06 (21 |51 93 0,4
17 25 | 24 | 26 | 015 | 017 | 017 | 18 21 | 06 F19 [505] 94 | 03
18 25 2,5 2,8 0,17 | 0,18 | 0,19 12 101 0,3 25 |54 | 9,2 0,3
19 30 | 26 | 25 [ 018 | 019 [ 021 | 11 o3| 07 F30 |51 92 | 02
20 30 2,7 2,8 0,14 | 0,16 | 0,20 10 [109 05 (20 (52| 93 0,3
21| 3 | 28 | 26 | 016 | 015 | 0,19 | 16 [110 | 03 |21 [53] 94 | 03
22| 25 | 21 | 25 [ 018 [ 019 [ 021 | 8 P12 | 04 R20 |54 92 | 02
23 35 2,3 2,7 0,12 | 0,15 | 0,18 9 [108 05 (23 |52 93 0,3
24 40 2,8 2,1 0,16 | 0,15 | 0,19 8 [110 03 (20 |54 | 94 0,3
25| 30 | 26 | 22 | 018 | 0,19 | 021 | 10 100 | 04 P21 [51] 95 | 02
26 25 25 2,3 0,12 | 0,15 | 0,18 12 99 0,5 19 [5,05| 9,2 0,2
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I[MTPMJIOXEHUE 5

PaccuuTath TemnoBo# pexxum 6110ka B iepHopupoBaHHOM
KOPITYCE U €r0 3JIEMEHTOB

3 2
P, Pou, B Pazmepnt S,, 107 M £ o
Ne | BT KopIyca, M K;| g [T, CMHa
1) 2 3 L [ 1, [ 13 ] 1 12]3 =
11230|12] 18 21 103 045|019 | 27 |72]21[03| 7 [+20 0,1
2122521 26 22 1028 |019]021 | 30 |80(20/04| 8 |+21 0,3
31225|32| 25 | 23 |032]015|018 | 26 |99(31]|05| 5 [+19 0,2
4 (235|24| 13 | 24 [ 025|014 019 | 3,7 [68(42|06| 9 |+25 0,1
51230 4| 26 | 25 |032]015|020| 26 |85[22]|05| 6 |+30 0,2
6 1140/32| 28 | 26 | 027|018 | 0,19 | 33 |72|32]|06| 8 [+20 0,3
7]135/23] 15 | 27 | 028|019 021 | 15 |81[40]|06| 9 |+28 04
8 1240/31) 26 | 28 [ 024|016 (020 | 14 |90(48|03]|10|+21 | 0,05
913026 27 | 21 |035]|0412 018 | 29 |73[35|0,7| 8 |+20 0,2
10 |12513,2| 18 23 1033]019|019| 28 [68[28[05| 9 |+23 0,1
11 122512,2| 21 24 1025014019 | 36 |80(31|06| 7 |+21 | 0,05
12 113013,2| 1,3 25 1032015020 | 14 |68[40[/05| 6 |[+24 0,3
13 |230)12| 24 | 28 | 026015019 | 11 |90|52|06| 8 | +26 0,2
14 1235|12,3| 15 26 10281019021 | 12 [89]22|06] 9 [+21 0,1
15 |124012,5]| 28 251032015018 | 15 |7,7][19]0,3|10 |+20 04
16 |130)2,7] 21 | 23 | 033|019 | 019 | 36 |76|18|06]| 9 |[+21 0,1
17 1125|132 24 | 26 | 025|0,17 | 017 | 18 |7,8[24|06]|12|+19 | 0,05
18 |225|3,7] 15 28 1027018 {019 | 12 [81]2,7[03| 8 |[+25 0,4
19 |130|2,1| 2,6 25 1038019021 | 31 [83[3,0(0,7][ 9 [+30 0,1
20 [230(16]| 1,7 28 10241016 | 0,20 | 40 [89]25[0,5[10 |+20 0,2
21 |135/15]| 28 | 26 | 0,26 | 0415|019 | 266 |91(26]|03| 9 [+21 0,3
22 (225|112 11 25 1028|019 (021 | 28 |7,2|3,7|/04| 9 |+20 0,4
23 135|322 23 2,7 1022 015|018 | 39 |76]21[0511 |+23 0,2
24 (140|134 28 21 102 (015|019 | 28 [83]22[0,3[12 |+20 04
25 [230(35]| 2,6 22 1028|019 (021 | 40 [91(28[04| 9 [+21 0,1
26 (225|132 15 23 1022 |015]018 ] 32 |91]20/05| 8 |+19 | 0,05
KonmgectBo mepdopalimoHHBIX OTBEPCTHH Ui BapuaHTOB 1-5
n=500;

6-10 n=600;
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10-15 n=550; 16-20 n=700; 21-26 n=650.
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