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BcTyrrneHIIe 

B H8CTOHI!I8H pa6oTe H3nO)K8Hbl pesynhT8Tbl TeiTnOBbiX HCIIbiT8HHH 1 KOTO

pbre 6brnH rrpoBeneHbi Ha pa6o'!eM BbrcoKoBonbTHOM coneHonne, rrpenHasHa

'!eHHOM . anSI IIonyqeHHSI CHnbHbiX HMITynhCHbiX M8I'HHTHbiX rronefi B 6onbiiiOM 

o6'beMeo Ero KOHCTpyKUHSI 1 XapaKTepiiCTHKH H CXeMa IIHT8HHSI OIIHC8Hbl B pa-

6oTaxf5,6/ • 

nocpeacTBOM saMepoB BbiHBneHo, 'ITo rrpn TeMrrepaType Menn coneHoiiaa, 

paBHOH 2QOC, 38 OllHH HMIIynhC M8I'HHTHOI'O IIOnSI B 140 K8B 1 B K8TyiiiK8X 

coneHonaa BbrnenSieTCSI 14 KKan. Terrna. 

TerrnoBbre HCIIbrTaHHSI BbiiiOnHeHbi rrpn cnenyromnx ycnoBIISIX: 

a) coneHonn He HMen IIpHHYllHT9nbHOI'O OXn8)K):I9HHSI 1 

6) coneHonn o6ayBancSI _oKpy)Ka IOIIIHM BosnyxoM, 

B) coneHonn oxna)KnancSI ~pOTOKOM t:IHCTHnnHpOB8HHOH BO):Ibl 1 

r) coneHonn oxna)KnancSI )Kll):IKHM 830TOMo 

Bo BpeMSI TerrnoBbiX HCITbiTBHHfi qepes orrpeaeneHHbre rrpoMe)KyTKII BpeMeHH 

saMepSinacb TeMrrepaTypa Mean KaTymeK H nsonSIUHH coneHonna KaK rrpHMbiM, 

TaK H KOCBeHHbiM o6pasoM. ilnSI cnyqaeB oxna)KneHHSI coneHonna BosnyxoM 

H BO):IOH 6biJIH 1Ip0B8):18Hbl OU8HO'!Hbl9 T9Illl0Bbl8 paC'!~Tbl ITO OIIpeneneHHIO 

BHyTpeHHero rreperraaa TeMrrepaTypbr B KaTymKax coneHonna H TeMrrepaTypbr 

Haii6onee HarpeToro BHTKa. B pac'!~Tax IIcrronh3oBaHbi cneayromne Bbrpa)KeHIIH: 
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B yKaaaHHbiX Bbipa~eHHRX npnHRTo: 

( 2) 

(3) 

e paanocTb TeMnepaTyp Me~ny nan6onee narpeTo~ TO'IKO~ conenonna 

n TeMnepaTypo~ BHTKa, ne~arnero nocepeanne Hapy~no~ 

( BHyTpeHHH~ nepenan TeMnepaTypbi B KaTyrnKe), ° C; 

nRroruuecR B 1 CM3 o6ruero o6'heMa KaTyrneK conenouaa , 

ITOBepXHOCTll KaTylliKH 

p - noTepH, BbiJ:le

BTfcM3j a - Tonrnu-

Ha KaTymKII no pannycy, CMj A cp - cpeaHRR TennonpoBonnocTh o6MoTKII, 

BTicM°C; 8cp- cpenHee anaqeHne BHyTpeHnero nepenaaa TeMrrepaTyp, uC; 

0 
R2 - aneKTpoconpoTnBnenne conenonaa npu TeMnepaType t 2 , oMj R 

1 
-aneKT-

0 
poconpoTHBneHne coneHonaa npn TeMnepaType t 1 , oM; a - TeMrrepaTypHbi~ 

Koa!fl!flnuneHT yaenbHoro aneKTpo~onpoTnBneHIIR, rpaa-1. 

B pac'I~Tax n npn IIcnbJTaHIIRX nnR cnyqaeB oxna~neHHR coneHonna 

BoanyxoM II Bono~ IIcnonbaoBaHbi cnenyrorune naHHble: 

a) TeMnepaTypa oKpy~aroruero Boanyxa 20°C; 

6) TeMrrepaTypa lJ.HCTIInnHpOB8HHO~ BOlJ.bi 280C; 

B) aneKTpoconpoTnBneHne Menu KaTyrneK npn t 0 

r) a = O,D043 l/°C; 

n) A cp = 0,0545 BT/cM°C; 

20°C - 0,422 OM, 

e) K09~HUHeHT TennonpOBOlJ.HOCTH lJ.nR li30nRUHH H3 9ITOKCHJ:l8 ll CTeKno

neHTbl A u 3 = 0,0053 BT/cM°C: 
3 

~) o6'heM KaTyrneK coneHOIIna 12200 CM ;-

a) TOnliiiiHa KaTyrnKH no pannycy 10,5 cM; 

H) CyMMapHaR TOnliiHHa H30nRU:IIH no pannycy OT BHTKa CO cpelJ.HHM 

pannyCOM lJ.O Hapy~HO~ IIOBepXHOCTH KaTyllieK - 0,971 CM, 50% 9TOH TOnlUHHbl 

naonRunn rrpnxonnTcR Ha BHTKOBYIO naonRUHIO ( 0,314 x 18 = 5,024 MML 

a ocTanbHhie 50% - Ha 6aHl:W~H KaTyme~, KOTophie BhmonHeHbi na cTeKnoneH-. . 
Tbl H 9IIOKCHlJ.a, 
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llmi BbmonHeHim HeKoTopbiX pac'I~TOB nocTpoemm rpa 

pe:nmJ>.!OB BBeneH Koa<jl¢nuneHT K R • Koa!fl!flnuiieHT KR 

3Ha'leHIIR conpoTIIBneHIIR KaTyllieK ConeHOIIlJ.a npii HeKOTOpO~ 

paType MelJ.II 9TMX KaTyllieK K 3Ha'leHIIIO COnpOTHBneHIIR npl 

(no CTOI'panyCHO~ liiKane) t KOTOpoe paBHO 0,391 OM, llnR 

B03lJ.YlliHOM H BOlJ.RHOM oxna~neHMII IICnonb30BaHa CTOI'panyc 

nepaTyp, a npn aaoTHOM oxna~neHHII - rnKana KenbBHHa. 

llnR II3MepeHHR OMH'IeCKOI'O COnpOTHBneHHR KaTyllieK np 

Tnna YMB N9 080307, a anR II3MepeHHR TeMrrepaTyp no cTc 

ne - pTyTHbie na6opaTOpHbJe TepMOMeTpbl, B KOTOpb!X OlJ.HC 

BeTCTByeT 1 OC, 

Oxna*nenne Bo3nyxoM 

B Ka'leCTBe HCTO'IHHKa Boanyxa ncnonbaoBaH uenTpo6• 

TOp Ng3, KOTOpbl~ CMOHTMpOB8H H8 CBapHO~ paMe H3 yronKa 

anR nepeHocKII. CxeMa o6nyBa coneHoiiaa noKaaaHa Ha puc, 

neHIIIO cTpenoK 1 n II Boaayx oT BeHTHnRTopa rroaaBancR qe_ 

r~r r.,..,., r. N'l 

7.111'#' 

ICDCt:''"" 

PHc, 1. CxeMa pacrronomem!H TepMoMeTpos 11 wnanros rrp11 ' 

B03UYXOM, 
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( 2) 

( 3) 

row TO'!Kow coneaonna 

1w rroBepxaocTI! KaTylllKH 

p - rroTepn, BbiAe

' BT/cM3 j a - TOnlllH

JpOBOllHOCTh 06MOTKH, 

rraaa TeMrrepaTyp, uC; 
0 

pe t 2 , oMj R 1 -sneKT-

a - TeMrrepaTypHbiW 
.I . 
xnamaeHHH coneHonaa 

Il3 SIIOKCIIA8 II CTeKno-

OT BHTKa CO Cp8.QHHM 

:M. 50% STOW TOnii!HHbl 

[4 X 16 = 5,024 MM}, 

ronHeHbi na cTeKnoneH-

I 

I 
(. 

DnH BhmonHeHHH HeKoTophiX pac'l~TOB nocTpoemm rpaqmKoB TennoBbiX 

pemHI\IOB BBe.QeH Ko9¢¢nuneHT K R . Koa<P<PnuneHT KR ecTh oTHOIIIeHne 

aHa'!eHnH conpoTHBneHHH KaTyiiieK coneHonna npn HeKoTopow cpenHew TeMrre

paType M8.QH 8THX KaTyiiieK K 3Ha'l8HHID COllpOTHBn8HHH npH Hyne rpallyCOB 

(no cTorpaaycHofi IIIKane), KoTopoe paBHO 0,391 oM. DnH yao6CTBa npn 

B03llYIIIHOM H BOllHHOM oxnamneHHH HCnonh30BaHa CTorpanycHaH IIIKana TeM

nepaTyp, a npn aaoTHOM oxna)KaeHnn - IIIKana KenhBHHa. 

DnH naMepeHHH OMH'lecKoro conpoTHBneHHH KaTyrneK npnMeHHncH npn6op 

Tnna YMB N9 080307, a .QnH naMepeHHH TeMnepaTyp no cTorpaaycHow IIIKa

ne - pTyTHbl8 na6opaTOpHbl8 T8pMOM8Tpbi1 B KOTOpb!X O.QHO neneHH8 COOT

B8TCTByeT }OC. 

Oxnamneurre BoanyxoM 

B Ka'leCTBe HCTO'lHHKa Boanyxa ncnonhaoBaH ueHTpo6emHhiW BeHTHnH

Top N93, KOTOpb!W CMOHTHpoBaH Ha CBapHOW paMe ll3 yronKa II npncnoco6neH 

anH nepeHocKn. CxeMa o6ayBa coneHonna noKaaaHa aa pnc. 1. ITo HanpaB

neHHID CTpenOK 1 H II B03.QYX OT B8HTHnHTOpa IIO.QaBancH 'l8p83 roc!JpHpOB8H-

i.N'/ T.~G 

P11c. 1. CxeMa pacrronomemm TepMoMeTpoB H llil!i.lHroB npH o6nyne coneuouna 

B031lYXOM. 
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Hbie mnaarn nnaMeTpoM. IOO MM, PaccTo~a.ne oT 6aana:>Kefi coneaonna no cpe

sa mnaara - 40-50 MM, ITo aarrpaBneanto cTpenoK III n IV Bosnyx rronaBancSI 

'l:epes pesnHOBbie mnaarn nnaMeTpoM 52x36 MM, Cpe3bi 9Tl!X mnaaroB He no,.. 

XOJlllJ!ll Ha 8-IQ MM JlO K8CCeTbl 1 H8XOJlSIIIIefiCSI Me)!{)ly K8TYIIIK8Mll COJ!eHOl!Jl8, 

Pacrrono)!{eHl!e TepMoMeTpoB TaK)!{e rroKasaao Ha pnc. I. TepMoMeTpbi B TO'l:

Kax N~N<A,5 n 6 Haxonllmich non yrnoM 90° OTHOCIITenhHo BosnyxoBOJlOB I , II • 

B TO'l:Kax N~6. n N~7 saMepSinacb TeMrrepaTypa aerrocpellCTBeHHo aa Melli! KaTy

meK, llnSI STOrO BHTKII B yKa3aHHblX TO'l:K8X 6binii oroneHbl, 8 OCTanbHbiX TO'l:

K8X saMepbi rrpoii3Bonnnncb Ha rroBepxaocTn nsonSIUllll, To'l:Ka N~2 pacrrono

)!{eHa aa reTnHaKcoBofi rrnl!Te Tonmnaofi 40 MM. PesynhT8Tbi saMepoB II pac

'l:eTOB no TerrnoBbiM HCIIbiTaHRSIM cBeneHbi B Ta6n, I. TeMrrepaTypa Hall6onee 

aarpeToro BHTKa ecTh cyMMa cpenaefi TeMrrepaTyphi KaTymeK coneaonna, 

KOTOpaSI OIIpeneneHa 110 OMH'l:eCKOMy COIIpOTIIBJie,HIIIO, II I/3 TeMrrepaTypb! OT 

rreperralla TeMrrepaTyp B KaTymKax El /7 I. 8To YllOBneTBOpiiTenbHo ITOilTBepli{

llaeTcSI saMepaMn, TeMrrepaTypy B TO'l:Kax NoNo6 II 7 MO)!{HO paccMaTpiiBaTh KaK 

TeMrrepaTypy Kpafianx BHTKOB coneaonna. 3aa'l:eHne TeMrrepaTypbi B. TO'l:Kax 

N9N~6 ll · 7, CJIO)!{eHHOe C Bbl'l:IICJ!eHHbiM rreperrallOM ( rpaQ:Ja II, Ta6n, I), SIBmieTCSI 
TaK)!{e 3Ha'l:eHl!eM TeMrrepaTypbi Haiioonee HarpeToro BIITKa, 

KaK BHJlHO IIs Ta6n.· I, pesynhTaTbi OllbiTOB YllOBneTBopnTenhHO coBrra

naroT c pac'l:eToM, CyMMapHaSI Tonrunaa ll3onSiunn Hal!6onee aarpeToro BIITKa 

K TOpUOBbiM IIOBepxHOCTSIM KaTyllleK MeHbllle, 'l:eM TOJI\Il!IH8 ll30JISIU!fll TOrO )!{e 

Bl!TKa llO Hapy)!{Hb!X IIOBepxHOCTefi 6aHila)!{efi, 8TIIM II o6'bSICHSieTCSI 1 'ITO B TO'I

Ke N<A TeMrrepaTypa Bbiille, 'l:eM B TO'l:Kax I,3 n 5, PasHIIUa B rroKasaHIISIX 

TepMoM eTpoB N96 n N97 o6ycnoBneaa pasnn'l:HbiMH ycnoBIISIMII oxna)!{JlE. HHSI, 

ITo naHHbiM Ta6n, I Ha piic. 2 rrocTpoeH rpa!jlnK TerrnoBbiX pe)!{l!MOB 

pa6oTbl COJ!eHOllll8 I1pll B03JlYillHOM OXJI8)!{)leHl!II C llYTheM B SaBHCIIMOCTll OT 

KR. 

Oxna)j{peHne Bopofi 

llnSI OXJ18)!(JleHl!SI 9JieKTpOTeXHll'l:eCKHX ycTpOfiCTB HaH6onee lllllpOKO I1pll: 

MeHSieTCSI IIpOTO'IHaSI BOlla, 4T06b! o6eciie'l:HTh M8KCIIM8JihHOe o6TeKaHHe 110-

BepXHOCTefi KaTyllleK COJieHOHila BOilOfi C Hali60J!blllefi CKOpOCThl01 B KOHCTpyK-
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Pnc. 2. fpa!jlnK TerrnoBbiX pelKIIMOB paGoThi coneHonaa rrpn sos 

aeHIIII, t 0 cp,- cpeaHHH TeMrrepaTypa Mean KaTyweK; 

TerrnooT6opa; n - AOITyCTIIMOe KOJIII'IeCTBO IIMITYJ!bCO 

Ul!IO rrocnellHero 6bmn BHeceHbi aeKoTopbie llOITonHeHIISI, KoHCTf

BOilOOxna)!{lleHl!SI II rryTh OXJI8)!{1l8101llefi BOilbl IIOKa3aH Ha piiC, 3, 

neHHeM IIOCTyrraeT B HII)!{Hilfi MYHJliiiTYK ( 9) 1 ynapSieTCSI 0 rre: 

OMbiBaeT BHyTpeHHlle IIOBepxHOCTll HII)!{Hefi K8TyiiiKII 1 BbiXOiliiT1 C 

HO Hll)!{Hllfi TOpeu HII)!{Hefi KaTylllKll, Ha Hapy)!{HYIO ee IIOBep 

OTBepCTIISI, KOTOpb!e HMeiOTCSI. B rreperopOilKe (3) 1 BOlla OMbiBa 

py}l<HyiO, a IIOTOM BHyTpeHHIOIO IIOBepXHOCTll BepxHefi KaTylllK 

B BepXHllfi MYHJllllTYK II Ha c6poc ll3 coneHOIIJla, 

TerrnoBbie IICIIbiTaHIISI 6bmii · rrpoBeneHbi rrpll naBneHIIII aa 

I,5 aTM. ITpoTOK BOJlbi 'l:epes coneHOIIJl no saMepy cocTaBnn 

BBllllY TOro, 'iTO KOHCTpyKTIIBHbie sneMeHTbl BOilOOXJI8)!{1l 

saTpyJlHSI!OT IICIIOJ!h30BaHl!e na6opaTOpHbiX TepMOMeTpOB llJISI K( 

paTyp B pa3JIII'l:HbiX TO'l:K8X1 OIIpeneneHIIe OCHOBHblX TeMIIe] 

coneaoiina rrpoBeneao rro l!SMeHeHRIO aneKTpn'l:ecKoro corrpoTI!l 

Hila. Bbmo ycTaHoBneHo TOJ!hKO JlBa na6opaTopHbiX TepMoMeTp 

? 



Kefi coneaonaa ao cpe

H IV Boanyx rronaBancSI 

r 9Tnx rnnaaroB He no~ 

KaTywKaMH coneHOMLia. 

l. TepMoMeTphi B TO"'

m BoaayxoBonoB I , II . 

:TB8HHO Ha Mean KaTy

!Hhlo B OCTanbHh!X TO"'

• To"!Ka N92 pacrrono-

>TaTbl 3aMepoB M pac

feMrrepaTypa Han5onee 

KaTyweK coneaonna, 

1/3 T8MI1epaTypb! OT 

rBopnTenhHo rroaTBepm-

KHO paCCMaTpMBaTb KaK 

~MrrepaTyph! B. TO"'K8X 

a ll,Ta5n. 1) 1 HBnHeTCH 

3MTK8o 

118TBOpMT8nbHO COBI1a

onee HarpeToro BMTKa 

MHa H30nHUHM TOrO me 

:'hHCHH8TCH 0 "'TO B TO'I-

83HMU8 B 110Ka38HHSIX 

110BHSIMH OXn8)!{Jll HHSI. 

: Tel1nOBbiX pemHMOB 

8M B 38BHCMMOCTH OT 

ran5onee wl!poKo rrpn

lnhHoe o5TeKaHI!e rro

opocTbro, B KOHCTpyK-
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Pnc. 2. fpaqmK TennoBbiX pelKHMDB paGoTbi coneHoiUla np11 BD31lYWHDM oxnam
neHHH. t O cp.- Cp8JlHHSI T9MIIepaTypa M9Jll! KBTyWeKj p - MOlliHOCTb 

TennooT6opa; n - nonycTHMoe KonnqecTBD I!MIIynhCDB 3a l qac. 

UHID rrocneaHero 5binH BH8C8Hhl H8KOTOpb!8 Jl011DnHeHHHo KoHCTpyKUHSI CHCT8Mbl 

BoaooxnamneHMH n rryTh oxnamnarome:ii BOAhi rroKa3aH aa pile. 3. Boaa non naB

neHneM 110CTyrraeT B Hll)!{HI!H MYHAIUTYK ( 9), ynapSieTCSI 0 rreperopOAKY ( 3), 

OMhiBaeT BHyTp8HHI!8 IlOB8pXHOCTH HI!mHeH KaTywKH, BbiXOaHT1 OMb!BBSI "'aCTH"'

HO HI!)!{HI!:ii Topeu HI!)!{H8H KaTyiiiKII, Ha Hapy)!{HYJO ee 110BepXHOCTbo t{epe3 

OTB8pCTHSI 0 KOT0pb!8 I!M8IDTCSI B rreperopOAKe ( 3), BOLla OMbiB88T CHa"'ana Ha

py>I(l!yiD, a 110TOM BHyTp8HHIDID 110B8pXHOCTI! BepxHefi KaTyiUKH H 110CTyl1aeT 

B BepXHI!M MYHJliUTYK I! Ha c5poc II3 coneHOIIJla. 

TerrnOBhie I!CI1hiTaHIIH 5hml!· rrpoBeneHbi rrpn aaBneHMII Ha Bxoae, par;aoM 

1,5 aTMo I1poTOK BOJlbl "'epe3 COneHOI!Jl 110 3aMepy COCTaBI!n 27 Ms /'laC. 

BBIIAY TOro, "'TO KOHCTpyKTI!BHbJe aneMeHTbl BOAOOXnamneHI!SI coneHOUJla 

3aTpyAHSIIDT IICI10nb30B8Hlle na5opaTOpHhlX TepMOMeTpOB llnH KOHTpOnH T8MI18-

paTyp B pa3nl!"'HhiX TO'IK8X 0 orrpeneneHUe OCHOBHhlX TeMrrepaTyp KaTyiiieK 

coneHol!aa rrpoBeneuo no naMeneHnro aneKTpn"!ecKoro corrpoTnBneHUH coneao

Haa. BbmO ycTaHoBneHO TOnbKO JlBa na5opaTOpHhiX TepMOM8Tpa B J1a3y Mem-

? 
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Pnc, 3, KoucTpyKTHBHbre sneMeHThi aonooxnal!<neunH coneuonna 11 cxeMa pac

rronoiKeHHH TP.pMOMeTpOB, 1 - KaTylllKa COII8HOH!la, 2 - KOIIbUO 113 

oprcTeKna, 3 - MeiKKaTyllle'!HaH npoKnanKa H3 nuura<jlonH, 4 - yrrnoT

ne~me 113 pe3l!Hbl 0 5 - BepXHSIH KpbllllKll H3 niHII"'lltPOIIH, 6 - Kpefle)KH8SI 

Illf!HIIbKa, 7 - C8IIl 'II!Ua TOKOHpOBO!la, 8 - TOKOIIpOBOil, 9 - MYH/llllTYKll 

H3 oprcTeKna. 

KaTylll9'IHOU rrpoKn8AKII 0 T,e, B TOM M9CTe0 I'Ae 6yAeT H8XOAIITbCSI SMynbCIISI 

IInH ilpyroit MaTepiian, rrpeAHa3Ha'IeHHbiU QnSI pa6oTbl B Mai'HIITHOM none, 

TepMoMeTp N~ 1 II3MepSin TeMnepaTypy "rroTonKa" MeiKKaTyllle'IHoro npocTpaH

CTBa, a TepMoMeTp N~2 - TeMrrepaTypy "nona". Pe3ynbT8Thi H3Mepemdi u pac

'IeToB cBeAeHbi B Ta6n. 2. TeMrrepaTypa 6onee HarpeToro BUTKa onpeAeneHa 

B STOU Ta6nnue ( rpa<f>a 9) T8K iK9 0 K8K npn B03AYlllHOM o5AyBe: K TeMrrepa

Type rpa<f>bi 7 rrpurrmocoaaHa 1/3 TeMrrepaTyphi rpa<f>bi 8, Ha ocHOBaHnn AaHHhiX 

Ta5n. 2 Ha puc.4 nocTpoeH rpa<f>nK TerrnoBbiX pe.tKIIMOB pa5oTbi coneHonAa 

Upl! BOASIHOM oxnaiK,/leHIIII B 38BIICIIMOCTII OT K R 
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.ro I I _,r fC :6.-........- I "'-'- I I 

Q~~--~--~--~~--~--(7~ 
~,, l?,tJII P,#ll qSPI qs11 ~g· ),10. 

Pnc.·4, fpa¢HK TennoBhiX pe)KHMOB pa6oThi coneuoH/la npH BOll 

t~p,- cpellHHSI TeMIIepaTypa Mellll KaTyllleK; p ·- MOU 

6opa; n - llOIIyCTHMOe KOIIH'JeCTBO IIMIIyiibCOB 38 1 ' 

Oxna~neHHe ~HUKHM asoTOM 

Ha pUC, 5 riOKa38H 830THblU AbiOap, B KOTOpOM oxnaJK.naJ 

Hhiii coneHonA. llbiOap R3I'oToaneH 1!3 rreHorrnacTa, Ero cTeHK~ 

OKneeHbl 3 CnOHMlf CTeKnorronOTHa Ha SITOKCHAHOM Knee, )1\IIJ:!KI 

CH B AbiOap lllnaHroM 1!3 a3oTHoro TaHKa. ITprr oxna.tKA9HIIII • 

KaiK,/lbie 5 MHHYT 3aMepHnOCb OMM'IeCKOe COllpOTIIBnemie MeA 

pRC, 6 ITOK838H8 KpRBaH CHIIiKeHRH OMII'IeCKOI'O COripOTMBneHRH 

B 3aBRCMMOCTII OT BpeMeHII OXnaiKAeHRSI. 3Ta KpiiBaSI ITOCTp! 

rrony'IeHHbiM B pe3ynbT8Te TpeXKpaTHOI'O oxnaiKA9HIISI coneHOl 

1!3MepeHRU BO Bcex Tpex OllbiTaX COBITanii C YAOBneTBOpRT911: 
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>neHoiula 11 cxeMa pac

IIla, 2 - KOITbUO 113 

nunra!jlonH, 4 - ynnoT

~raQJonH, 6 - Kpene/KHaH 

•nponoa, 9 - MyuawTyKII 

HBXOiliiTbCg 8MynbCUg 

[ B MBI'HUTHOM none, 

~Tyrnequoro rrpocTpau

aTw RaMepeuuA u pac

·oro BRTKa orrpeneneua 

1<1 o6ayBe: K TeMrrepa

. Ha OCHOBBHRU naHHbiX 

oB pa6oThl coneHouaa 
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TennOBbiX pelKIIMOB pa60Tbl COIT6HOI!Il8 npll BOilHHOM 0Xll8)!(1l6Hl!l!, 

cpellHHH TeMnepaTypa Melli! KaTyWeKi p ·- MOlliHOCTb T6llilOOT-

n - llDITYCTllMOe KOnl!qecTBO l!MITyrrbCOB 38 1 qac, 

Oxna~neHHe ~HOKHM a3oToM 

Ha puc, 5 ITOK83BH B30THbifi llbiOap, B KOTOpOM oxna/KaBnCSI BbiCOKOBOnbT

Hhifi coneHOUilo nb10ap U3I'OTOBneH U3 rreHorrnacTa, Ero CTeHKU C o5eux CTOpOH 

OKneeHbl 3 cnOSIMU CTBKnorronOTHa HB 8ITOKCUilHOM Knee, )!(UJ:!KUfi 830T ITOilBBan

CSI B llbiOap mnaHroM us asoTHoro TaHKa, Tipu oxna/Kaeuuu coneuouaa qepes 

Ka/Kilbie 5 MnHyT saMepSinocb oMuqecKoe conpoTuBneHue Menu coneHouaa. Ha 

puc. 6 noKasaHa KpuBag cHu/KeHug oMuqecKoro corrpoTuBneHuSI Menu coneuouaa 

B 38BUCUMOCTU OT BpeMeHU OXnB/Kil8HUg. 3Ta KpHB8SI ITOCTpOeHa ITO naHHbiM 0 

nonyqeHHbiM B pesynbTaTe Tpex!{paTHoro oxna/KileHug coneHouaa. PeaynbTBTbi 

U3MepeHUfi BO BCeX Tpex OllhlTBX COBrrann C ynoBneTBOpUT9rrbHOfi TOqHOCTbiO, 
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Pnc. 5, A3oTHhiii AhJOap, 1 - Kopnyc AhJOapa, 2 - KaTyrnKa coneHouaa, 

3 - M9)KKaTyWe'IH8H npOKn8AK8 H3 T9KCTOnHT8 0 4 - 6aH}:I8)K KaTyrneK 

H3 CTeKn031IOKCH}:I8 TOnUI!IHOH 5-6 MM 0 5 - BepXHHSI Kpb!WKa, 6 - HlllK

HSiSI Kpb!IIIK8 0 7 - KphlWK8 }:lbJOapa H3 II9HOIInaCTa 0 8 - TOKOIIOABOJ:Ihi 0 

9 - 06KneiiKa H3 CTeKnOIIOnOTHB HB 31IOKCIIAHOM Knee, 
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Pnc, 6, 3aBHCIIMOCTh DM!I'!ecKoro corrpoTnBneHHH Mean KaTyrneJ 

oxnalKneH!IH coneHonna lKilnKnM a3oTo:M, 
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coneHollna, 

• 6aHnam KaTyllleK 

IS! Kpb!IIIK81 6 - Hllm

~ - TOKononaonhl, 
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P11c, 6, 3aBIICIIMOCTb OMI!'IeCKOI"O COITpOTIIBl!eHIISI MEliTII KBTyllleK OT BpeMeHI! 

oxnamneHIISI coneHonna mllrrKI!M a3oTo~. 



ITpn Bn3y8nhHOM H86nroaeHnn 38 830TOM B ahroape BO BpeMSI OKn8)!{aeHUSI 

coneaonaa oTMe'l:eHhi cneayromne ycnoBHhie nepnoahr "noBeaemm .. a3oTa, KoTo

pbre YK838Hhl B Ta6n, 3, 

t.Jepe3 80-85 MIIHYT OT H8'l:an8 aannBKn a3oTa conpoTnBneaue Mean 

coneHOUa8 CHll3UnOCb C RH = 0,422 OM ao YCT8HOBIIBIIIeii:CSI BeniPlllHhl 

R K = 0,00552 oM, Can)!{eHne conpoTnBneHnSI Mean coneaon:na B nro6oii: Mo

MeHT oxn8)!{aeHnSI MO)!{HO xap8KTepu3oBaTh Benn'lnHoii: I I K R" : 

1/KR .. 
RH (4) 

RK 

rae RH - conpoTnBneHne Mean coneHona8, p8BHoe 0 ,422 oM npu T t = 

=293°K; RK - conpoTnBneHne Mean coneHona8 npn T 2 , oM, 

OnhiTHhiM nyTeM ycT8HoBneHo, 'ITo ami noaaep)!{8HnSI conpoTnBneHnSI 

Mean coneHona8 H8 ypoBHe R k = 0,0552 oM ( TeMnep8Typa Mean: coneH6-
o 

naa T 2 = 78 K) 6e3 noa8'1U TOK8 H8 coneaona Tp8TUTCSI 38 oana '!8C 

1,5 nuTp8 )!{naKoro 830T8. KpnB8SI cn8a8 conpoTnBneHnSI H8 ·puc. 8 X8p8K

Tepn3yeT cKopoCTh oT6op8 Tenn8 n3 Mean coneHona8 B p83Hbie MoMeHTbi 

oxn8)!<neHUSI. 3T8 cKopocTh 38 nepBbie 30-35 M~HYT oxn8)!{aeHnSI coneHona8 

npu6nH3IITenbHO IIOCTOSIHH8, il8nee OH8 yMeHbiU8eTCSI ll H8 H8 80-85 MUHyTe 

CT8HOBUTCSI BeCbM8 M8nofi, K 9TOMY MOMeHTY Meah coneHoUa8 npuo6peT8eT 

TeMnep8Typy )!{llaKOI'O 830T8) ll Tennoo6MeH Me)!{ily MeabiD ll )!{llaKUM 830TOM 

npeKp8IU8eTcSI, 

ITpu llCIIOnh30B8Hllll OnbiTHOH KpUBOH 1 a8HHbiX no CHU)!{eHUID COIIpOTIIBne

HllSI Mean coneHOUa8 (pUC, 8) ll a8HHblX- ITO 38BIICUMOCTU TennoeMKOCTn 

u conpoTnBneHUSI Mean oT TeMnep8Typhxf9/, KOTOphre npnBeaeHbi H8 puc. 7, 

H8 pUC, 8 noCTpbeH8 KpllB8SI U3MeHeHUSI MOIUHOCTU TennooT60p8 OT Mean 

coneHoiia8 K )!{IIaKoMy 830Ty B ¢yHKUnii oT 1/ K R" • H8 piic. 8 T8K)Ke 

ITOCTpOeH8 KpiiB8SI UOITYCTIIMOI'O KOnii'l:eCTB8 IIMnynhCOB M8I'HIITHOI'O IIOflSI 

H8npSI)!{eHHOCTU B 140 K9B 38 1 '18C no. ycnoBUSIM TennooT60p8 B 38BUCnMOCTU 

oT 1/ K R ... Pac'l:eTbi anSI KpUBbiX piic. 8 cBeaeHbi B T86n. 4. P8c'l:eThi 
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Prrc. 7. 3aBHCHMDCTb TerrnoeMKDCTH Meurr (C) rr KD9cpqmurreH' 

corrpoTHBneHHSI Menn KaTyrneK ( 1/ K ) oT TeMrrepa 
Ra 
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J BpeMR oxna~aeHnR 

3aeHHR" a30Ta1 KOTO-

'OIIpOTHBJieHne Mean 

lllBIIIeficg BeJin'InHbl 

3Honaa B mo6oii: Mo-

/K . 
Ra• 

(4) 

0 ,422 OM rrpn T 1 = 

, OM. 

CaHHR COIIpOTHBJieHHR 

~Typa Mean coneH6-

ITHTCR 38 oaHH 'IaC 

R Ha 'pnc. 6 xapaK

B pa3Hhle MOMeHThl 

Ia~aeHnR coneHonaa 

~a Ha 80-85 MHHyTe 

eHonaa rrpno6peTaeT 

0 H ~HaKHM a30TOM 

~~eHHID COIIpOTHBJie

IOCTn TeiinoeMKOCTH 

IHBeaeHbi Ha pnc. 7, 

ITJIOOT60pa OT Mean 

Ha pnc. 8 TaK)Ke 

B MarHnTHoro rrorrn 

•6opa B 3aBHCHMOCTH 

Ta6n. 4. Pac'I~Tbi 
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Pnc. 7. 3aBncnMDCTh TerrnoeMKOCTli Menn (C) n K08d,l<jlnuneHTa CHli)KeHn.ll 

COIIpOTliBJieHliSI Me)lli KaTyllleK ( 1/ KR a) OT TeMrrepaTypblo 

13 



r 

,_ 
1'"--.. " "\ ~---[\ cs t--... 
1/ ~ v 

I 
\ f\\ 

II \ 1\ 
I~ 

\ 

~ 
L-..-- I 
0 I ' I( .! G 1 

1'1111·411-~ "'~"" JIZ I• '<II: 

GOO 

!lXI 

I((J(J 

400 

;lXI 

(0(/ 

(J - I 
~Cl " 

Puc. 8, fpaquiK TennoBhiX pellmMoB pa6oTbi coneHOI!Aa np11 a3oTHOM oxnall<-

AeHI!I!, p - MOillHOCTb TennooT6opa; 

IIMI1YilbCOB 38 1 qac, 

14 

11 - A011YCTIIMOe KOJlllqeCTBO 

BbmonaeHbi c aeKOTOpbiM ycpeaaeaueM. KpoMe Toro, B HH:ll 

Bee MellJI COJleHOHll81 KOTOpbill: p8BeH 90 KI'o no KpHBb!M puc, l 

BOllHTb OU9HKII C YllOBJ19TBOpHT9JlbHOH TO'IHOCTbiD llllH IIp8K1 

o cnoco6aocTH coneHOHll8 aecTH TennoBhle H8rpyaKJI n onpeae1 

JIMnynbCOB 38 1 '18C p860Tbi npii p83nH'IHbiX 3H8'1eHHHX oxn8:m 

THBJleHliH MellH COI19HOII)l8, no YK838HHb!M KpliBb!M M0:1KHO Tat 

BO'IHO onpeaenHTb p8cxoa 830T8 npu cooTBeTCTByromux Tenno 

llnH IIpOBepKII rrpaBIIJlbHOCTJI OU9HOq"HblX p8C'I~TOB 1 

B T86Jl, 4
1

H IIOCTpoeJIHbiX KpliBb!X 118 pUC, 8 6binH IIpOBe)leHbl 

nycKaJiuro rrocToHHHoro TOKa 'lepe3 oxn8:mlleHHbill: coneaona. Pe 

TOB CBe)leHbl B Ta6n, 5 H 6, 

113 cp8BHeHHH yKa3aJIHbiX Ta6nuu BIIllHo; 'ITO li pacxon 83, 

MOIIJHOCTb 38 BpeMH IlpOTeKaHliH TOK8 1 H pOCT COilpOTliBJleHliH1 

aTux orrbiToB yaoBneTBopuTenbHo nollTBep:ma8roT rrpaBIInbHOI 

p8C'IeTOB1 IIpHBe)leHHb!X B Ta6n, 4 II KpHBbiX pHC, 8, 
~ 

3aKniO'leHHe 

1, Crroco6 oxna:mneHHH BbiCOKOBOilbTHoro coneaouaa - B03t: 

II C IIOMOIIJbiD :1KH)lKOI'O 830T8 - cneayeT Bbi6Hp8Th C006pa3y 

HOC.TbiD KOJlH'IeCTB8 HMilYilbCOB M8I'HHTHOI'O IIOJlH B e)lHHIIUY Bp 

HOCTb KOJlll'I9CTB8 HMIIynbCOB Bb!T9K8eT·JI3 KOJIKpeTHOfi ~ll3H 

B8:mHbiM ~aKTopoM rrpu Bbi6ope BHlla oxn8:mlleHHH HBnHroTcH Te 

M0:1KHOCTH llllH ero OCyiiJeCTBJleHHH, 

H8n5onee npocToll: n aellleBbifi BHll oxna:maeHJIH - o6ayB 

H8n5onee ~eKTHBHoe oxn8:mneHIIe - oxn8:mlleHIIe :1KlillKliM 

nonHeHHli a30THoro B8pHaHTa oxn8:mlleHHH Bcerll8 HMeroTCH Tex 

HOCTli, HaMJI llllH IIOCTOHHHOH pa60Tbl BbiCOKOBOJlbTHOI'O COil 

OllTliM8JlbHb!H B8pll8HT OXJ18:1K)leHHH llllH H8liiHX ycnOBHH - BOllHll 

B Ta6n. 7 npHBelleHbi llllH cpaBHeHHH no ~~eKTHBHOCTH xapaK 

BHllOB OXJ18)1(Jl9HHH, 
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npu a3oTHOM oxnaJK

JnycTnMoe KOnll'!eCTBO 

BbmonHeHbi c aeKoTopbiM ycpeAHeHneM. KpoMe Toro, B HHX y'IT9H TOllbKO 

Bee Melln coneaonlla, IWTopbiii paBeH 90 xr. no KpHBbiM pnc. 8 MO>I<Ho rrpons

BbAHTb OU9HKH C YAOBll9TBOp1IT9llbHOii TO'IHOCTbiD AllR rrpaKTH'I9CKHX ueneii 

0 CIIOC05HOCTH COll9HOHila HeCTH T9Illl0Bbl9 Harpy3KH H Oilp91l9llRTb KOllH'!9CTBO 

HMIIYllbCOB sa 1 'laC pa50Tbl IlpU paSllU'iHbiX SHa'ieHURX 0Xll8>I<Il9HHOI'O COIIpo

THBl19HHR M91lU COll9HOUila. no yKaSaHHbiM KpHBbiM MO>I<HO TaK>I<9 OpUeHTHpO

BO'iHO OIIpell9llRTb paCXOil asoTa IlpH COOTB9TCTBYIDIUUX T9Ill10BblX HarpysKaX • 

llnR rrpoBepKU rrpaBUllbHOCTH OU9HO"l;HhlX pac'I~TOB 1 rrpHB9A8HHbiX 

B Ta5n. 4 J U IIOCTpOeHHbiX KpUBbiX Ha puc. 8 5binU IlpOB91l9Hbl OilbiTbl IIO IlpO

IIYCKaHHID IIOCTORHHOI'O TOKa qepes OXl1mKil9HHblll COl19HOHilo PesynhTaTbl Ollbl

TOB CB91l9Hbl B Ta5n. 5 H 6. 

I1s Cp8BH9HHR yxasaHHbiX Ta5nHU BHilH0 1 'iTO H paCXOil asoTa 1 H Cp9JlHSISI 

MOIUHOCTb sa BpeMR IlpOTeKaHHR TOKa 1 U pOCT COIIpOTUBll9HHSI1 U .llpyrne iflaKTbl 

9TUX OilbiTOB YAOBl19TBOpUT9llbHO IIOilTBep>ImaroT IIpaBUllbHOCTb OU9HO'IHbiX 

paC'ieTOB1 IIpHB91l9HHb!X B Ta5n. 4 U KpHBbiX pnc. 8. 
~ 

3axnro"leHHe 

1. Crroco5 oxna>I<neHHR BbiCOKOBOllbTHoro coneHOHila - BOSilymaoe, BOilRHoe 

H C IIOMOIUbiD >I<UAKOI'O 8SOT8 - cnellyeT Bbi5HpaTh C005pasyRCb C IIOTpe6-

HOCYbiD KOl1U'i9CTBa UMIIYllbCOB Mal'HHTHOI'O IIOllSI B enUHUUY Bp9M9HU. noTpe5-

HOCTb KOllH'i9CTBa UMIIYllbCOB BhlT9K89T·US KOHKpeTHOii ¢HSU'iGCKOii S81l8'iH. 

Ba>I<HbiM lf!axTopoM npn Bbi5ope BUlla oxna>I<Il9HHH RBl1SIIOTCR Texanqecxne Bos

MO>I<HOCTH llllR 91'0 OCYIU9CTBll9HUR. 

Hau5onee npocTofi H lleiUeBbifi BUll oxna>I<Il9HUR - o61lyB BOSilYXOM. 

Hau5onee a#eKTUBHoe oxna>I<nenne - oxna>I<IleHne >I<UilKHM asoToM. B Bbi

nonaeauu aSOTHOI'O BapUaHT8 0Xl18>I<Il9HHR BC9I'Ila HM910TCR T9XHU'i9CKH9 Tpyn

HOCTH. HaMU llllR IIOCTORHHOii pa6oTbl Bb!COKOBOllbTHOI'O COl19HOUil8 IIpUHRT 

orrTUManhHbiii BapnaiiT oxna>I<Il9IIHR nnR aamux ycnoBuii - BOilRHoe oxna>I<neHne. 

B Ta5n. 7 rrpuBelleHbi lll1R cpaBHeHUR rro alf!if!eKTHBHocTU xapaKTepnCTHKH Bcex 

BUAOB 0Xlla>I<Il9HUR. 
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2. flpn orrpeneneHHII KOnHYJeCTBa IIMIIynbCOB sa 1 YJaC ( CM, Ta6n, 7) 

IIpliHHT01 'ITO KaTyUIKII coneHOIIJla B HOMl!HanbHOM pe)K!IMe ero pa60Tbl Harpe

BaiOTCSI He 6onee YJeM JlO 120°C B rrepBb!X Tpex BIIJl8X oxna)KJleHIISI 1 a B YJeT-
0 

BepTOM BIIne oxna)KJleHIISI - He 6onee YJeM no 100 K. 

3. 3rroKCIIJlHaSI cMona norrycKaeT nnHTenbH&Iii HarpeB no 150°C. Y'IIITbiBaSI, 

'ITO B BbiCOKOBOnbTHOM COneHOII)le 9IIOKCIIJlHaSI CMOna B HOMIIHanbHOM p9)Kl!Me 

ero pa60Tbl IIOJlB9praeTCH 60nbll!IIM MexaHII'IeCKIIM ynapHbiM Harpy3KaM1 pe

KOMeHnyeTCH JlOIIyCKaTb IIOCTOSIHHblll HarpeB II30nHUl!l! C 9IIOKCIIJlOM He 6onee 

YJeM Ha 120°C, 

4, f1pii Bb!60p9 pe)KIIMa pa60Tbl Bb!COKOBOnbTHOrO coneHOIIJla C a30THblM 

oxna)KJleHIIeM Heo6xoniiMO yqecTb cnenyiOIUee: 

a) nnH pa6oT&I B nniiTenbHOM pe)KIIMe peKoMeanyeTcH ucnonbsoBaTb 

yqacToK KpiiBOii piic. 8 B npenenax 1 I K = 4,75 7 7 ; 
R& 

6) y'laCTOK KpiiBOH IIpii 1/KR .,_= 1,1 74,75 JlnSI rrpaKTIIYJeCKIIX ueneii: MaJID 

npiironeH H3-3a 6ypHoro KIIIIeHIIH asoTa, 

B) y'laCTOK Kp!IBOii: 1/KR .,= 3,0 74,75 cnenyeT paCCMaTp1IB8Tb KaK npenenb

HYIO BOSMO)KHOCTb Bb!COKOBOJ!bTHOrO coneHOIIJla IIO TennoBOH HarpysKe llpll 

a30THOM OXJia)KJleHIIll, 

5. flpoHSBOJlCTBO KOHTpOnbHbiX saMepOB B9nii'IliHbl OMII'IeCKOr'o COIIpO

TIIBneHIISI Menu KaTyUieK coneHoiina BO BpeMSI ero aKcnnyaTaUIIH 6onbll!IIX 

TeXHII'I9CKliX TpyJlHOcTeii: He npeJlCTaBnHeT, f1o KOHTpOnbHbiM 3aMepaM aneKT

pOCOllpOTIIBneHIISI1 llOnbSYHCb IIpiiBeJleHHb!Mll rpaQll!K8MII TennOBb!X pe)KI!MOB llp!I 

COOTBeTCTBYIOIU9M BIIJl9 oxna)KJl9HI!Sl 1 MO)KHQ BCerna C TO'IHOCTbi01 JlOCTaTO'I

HOH )lnH npaKTHYJeCKliX ueneii:, CyJliiTb 0 TeiinOBOM COCTOSIHliii KOHKpeTHOrO 

coneHon~a. 3To aaii6onee npocToii II yno6H&Iii BHJl KOHTponH sa TennoBhlM 

pe)KHMOM Bb!COKOBOnb.THOrO COneHOIIJla, 

ABTOp Bb!pa)KaeT 6naronapHOCTb H.l1.f1aBnoBy, n.H. EenSieBy, A.r.3enb

Jl0Bll'IY sa rronesH&Ie coBeT&I, H.K.Co6oneBy, M,A.HeBSopoBy, A.C,<t>nnHnrroBy 

38 IIOMO!Ub B pa6oTe, a r.r.PoMaHoBy, B.<P.OpnoBy, E.C.EacKaKoBy, l1.M.Ce

M9HOBY II A,C,BnHorpanoBy 3a aKTIIBHoe yqacTIIe B H3roToBneHIIH y3noB ycTa

HOBKII II B pa6oTaX IIO TeiinOBbiM liC!Ib!TaHHSIM, 

16 
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.I ,I 

TadJUII@ 5 

]~~ Ham46HOB8HH6 H3MepeHH1l, 
nn pact~eTOB 

Tox aarpy3KH, a 
52,5 82,5 120 

IlpHMet~aHHe 

a) p63YRbT8T~ H3M6p6HH1l: 

I. Bpeu:a npoTeKaHHR To~a, MHH. 60 45 60 
2. ConpoTHBneaHe MeAH nepeA 

0,0552 0,059 BKRDt16HHeM TOKa, OM 0,0556 
3. 3aaqeHHe COnpOTHBR6HH1l, OM: 

a) tlepe3 15 MHHYT 0,0556 0,06 0,067 
d) t16p63 30 MHHYT 0,0556 0,0605 0,07 
B) tl6p63 45 MHHYT 0,0556 0,061 0,073 

I 1
1 r) t~epe3 60 MHHYT 0,0556 - 0,076 

. I 
4. H3pacxoAOBaHo a30Ta c noTe-

4,2 6,6 19,5 pRMH Ha AbDap no 3aMepy, n 

d) p63YRbTaTU pacqeTOB: 

I. H3paCXOAOBaHO BCero XOROAa, 
163 259 759 xxan 

2. H3paCXOAOB8HO XOROAa de3 
noTepb Ha AbDap, xxan 104 215 700 IloTepH AbDapa 

3. Cpe~Hee corrpoTHBneHHe, OM 0,0556 0,0605 0,0704 3a I t~ac pa-

4. CpeAHRR MO~HOCTb 38 BpeMR dOT~ COCTaB-
rrpoTeKaHHR TOKa, KBT 0,150 . 0,412 I,OI RRDT I,5 n., 

5. B~~enHROCb Terrna B M6AH OT r>J 59 xxan. 
TOKa, KKan I02 210 690 

6. CP.eAHee 3Hat~eHHe senHqHH~ 
I7Kp. a 7,5. 6,97 5,99 

7. Mo~HOCTb TerrnooTdopa no 
KpHBOil pHC. 8, ~ 

0,03 0,062 0,2' cex 
8. PacxoA xonoAa no KPHBOH 

pHC. 8, KK8R 108 223,2 720 

22 

Jf-Ji! 
nn 

HaKMeHoBaHHe usuepeHHR, 
pacqexoB 

a) ~es~nbTaTH H3Me~eHHH: 

I. ConpoTHBneaHe Ye~H nepe~ 
BKnDQ8HH8M TOKa, OM 

2. ConpoTHBneaue nocne otKnD-
tl8HHJI TOKa, OM 

3. Pacxo~ asoxa, n 

~) P83Ynb~TH_j@CQ8TOB: 

I. Cpe~aee conpoTHBneaue, OM 
2. Cpe~HJIJI YO~HOCTb 38 BpeYJI 

npOTeKaHHJl TOKa, KBT 
3. Bu~eneaHe xenna B coneaou~ 

OT TOKa, K.Kan 
4. Pacxo~ xono~a oT HcnapeaHJI 

asoxa 

IIepBHH onux. 
TOK - 280 a, 
BpeMH - 5 YHH. 

23 

0,0552 

O,I37 
14 

0,096 

7,50 

538 

546 

/ 
/ 
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a 
120 

60 

56 0,059 

0,067 
)5 0,07 
[ 0,073 

0,076 

19,5 

759 

700 llo:repR ~bvapa 
)5 0,0704 3a I qac pa

Clont coc:raB-
I,OI 

690 

5,99 

0,2, 

720 

JllUlT 1,5 11. 1 

f"' 59 KKall. 

I 
I 
t 

Jf.N! 
nn 

I. 

2. 

3. 

HaKMeHoBaHHe HSMepeHH~, 
paCil6TOB 

a) pe3YRbTaTiil H3MepeHHit: 

ConporHsneHHe Me~H nepe~ 
BKRDqeHHeM TOKa, OM 
ConpOTHBR6HHe DOCRe OTKRD
qeHHJl TOKa, OM 
Pacxo~ asora, n 

6) pe3Yl1bT8Tiil pacqeTOB: 

I. Cpe~Hee conporHsneHHe, OM 
2. Cpe~HJlJl MO~HOCTb 38 BpeMJI 

npOT6K8HHJl TOK8 1 KBT 
3. Bu~eneHHe renna B coneHOH~ 

or roKa, K.Kan 
4. Pacxo~ xono~a or HcnapeHHJI 

as ora 

Ilepsuit onur. 
ToK - 280 a~ 
Bpe.Ma - 5 MHH. 

23 

0,0552 

O,I37 
I4 

0,096 

7,50 

538 

546 

Ta6JIHUa 6 

Bropo~ onur. 
TOK - 280 a, 
BpeWI - 5 MHH. 

0,0575 

O,I3 
i4 

0,0937 

7,34 

525 

546 
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Tad;mqa 7 

lf.lt. MOiqHOCTb Bbl.n;eneHne KoJI-Bo 
nn Cnocodu oxna~eHna T6UJIOOT- Tenna 3a HMnlJI. IlpHM61.J8HH6 

dopa, I HMnynLc, 3a T.Jac 
KKaJI/T.JaC KKaJI. 

I. Bo3.n;yX, 6e3 od.n;yBa 252 2I,OO I2 w 
I 

·"" 
2. Od.n;yB B03AYXOM I092 2I,OO 52 

3. IlpOTOI.JHaa BO.D;a 2058 2I,OO 98 I 

4. iEH.n;KHlit 830T 
I/K~ta = ,_~ 5,0 1294 3,0 480 \ . \ 
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