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BananHe HOHIEHCALHH W E'LI]J‘G[I,HH

KOHIBHCE
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godft TepMoMeTpHE, B oM o
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Kanunaspa d = 5.107% ¢u 1 epp 1
MEpCHNE QOBICHUR He OpPenMcHT Bed

e L = (00 em OOAYRNM, YT0 HoKOMOE 13-
TTHHE

L1l S

=0 10~ "%,
1 J.Il'

CregonaTensio, | AP, | OVAET COCTABANTL Mexes (0,04 [la, Mpy srom fuao
NFHHATO C NeEoTon NENER, [T OTHOmMeRNE HHENa "-".” MOde-
K¥A npasecH rasa 8 « I pabouero yRctoro raaa A, paccontas-

i
. H
HEIX Wa egumnuy ofnesa Vi, cocrapnfer —== 1% TIpw raxof me CHTY LI
' ma

B CAYRae npUMEHCHER OSLIEH0ro MeT nocToAlitodt mroTHocTH (0 TAacmoro Tep-
Mg Pa C oOgHAM [I-:.1.|.='i'l||!.'u|:lf.'l.‘.1'| .‘||||__'I."|J Tl OT :_7|H.-.ir:-|];_:_l|.:|:5;'_-|!1|-|:- TOR e HpH-
MEBCH e fu HegonycrTitmyw pen ugnay [ =195,

Tarum ofpasou, ciator npoasaegne HHphyaHN raza SEARETES HecoMICRIERM
NOCTONHCTHOM HOBOFD MeTORi.

¥CTpolcTBO rasoBnoro TepMoMeTpa

LxenMa rasosoro TepaONeTa, PEATHSYIILErD  SleTON ADYE  peaspny Apon,
Haolpamens ua pHCyINe, Cxeus HOCTPOEItE Takitd 06pasoM, 4T0 OHE, RO-NEPALY,
BOABOAAST NPHMEHATE OCHONNME VAN FRIDACLO TepMoMeTpa M 3, offansnniie
BHCOKNAMH MeTPOROCHUECKHMN kouecToaws. Bo-propux, ous maer BOEMOM HOTTL
HIMEQHATE HA OAHOE W Tof e annaparype KaW seTogoM NBYX [Pesepayapin, Tk
I METOAOM AOCTORHEO mAoThocTH fos MOTER I ToOwHo W mepecTpollkn annapa-
TYEL.

Patoyie PEIERBYAPE [, BIrOTORASHHEE ®i KBapoa, HANOAHA0T qepes kpan 4
TE POy IECKIM TA30M, C noMollnio YIXNY (giaweTpos 0,5 mad) rpyon 2 opg
ApHCORAHHERH K pacnpégen RTEALNOMY Kpdiy . SHoT Kpau moiROAHET MONRI-

"

LXEMD [d30B0TO TEPMOMETPE © ADYMA PRIEphyApaMH



§HTH Eopaszenirensuoll KaMepe 5 OTHEALRO RANAME W3 PEISpRYAPOR WAN Oha
peae -|||-. A '._1'|||_||l|'_||_'\'.|:-| WO, CoLaMHAE WX u.l_'-:-if_'u.' |':l|f'n'-|‘|. F'.| ALEARTENLHAR R:‘:.\.H'pﬂ
npesctaRAfer cofiod guddeponnias skt MerBpanuni manoserp (2] Dannerie,
COIFARACMOE B PaIfeddTenb 0l KaMepe, HaMepAeTCA PTYTHEM MalioueTpoM 68—
¢ emiocritolt ducanneh yposas pryta [1]

Pacopegeaurensisl Kpad J nmeer Mankfl cralHapHHEN BEYTPEHHHE Ofhew
[BROAD 10 '.|5.1ﬂ_l 0| OTaeT e CuMasKIE, Shrat Iipall NOSBONRAET TAKEE OCYEIECT-
|'|-.|||. ¢ a3 pezepEyYapoa |'5.;ul|,'|u_|| Wil i -cvl_-'rt'\-'-.' I*l'llf“'.'lln-lll’.-':-fl MAGTHGCTHRS
18 uamepeund Py u pesepayape Vy npun Ty coegyer, e MeHns
7, MOMECTHTE STOT PEIEpEYAD B TEPMOCTAT OpH TeMbepiType
Th COOTBETETAYNIOUEE nangenng P

METOOON O TEPMOLHAAMHYECHAR TEMOEPATYPa B TOUKE
KineHan 1;:n,1.5_‘ k. atofi Touke METPOAOIH NpOALD AT NORLEEHEER HHTE-
poc, TdK KAk OHO ARASETCR OfHON i3 OCHOBEMLX PenepHBX TOUCK, DUEpARCH A
KOTOPYID CT OHTON BECH HHIKOTEMOEpATYPHEA yuactoxk cospemensofi MITTIH —
or 273,156 no 13,81 K.

|5-\._.|q_||:ll:"|- HH |'||'_||::l-|3|!.|I"JI-I AHChH ﬂ|:.'!'.‘-|5! ,‘|1|.".'Ilﬂ'il.ﬂ||-|! METONGM rl-:lf"T-\."ll'llrllI.'l-l-l. [SAOT RO~
ETN, KAK B HAMNX NpesHnx paloraX no BRCOKHEM TEMNEPATYPaM, K HORMM MeTo-
ol METONOM JBYX peseppyapon. PaSouiu razod cIyHHET aRcTRil  reawi.

B peayapTaTe GHA0 EaRIeH0 cASVIIEe SHATEHA TepMOLITaMilGecKoNn TEM-
nepaTy phl KHHEHNR YACTOrD EHCAOPONA MpPH HOPMAILADN ZaBTeiil; N0 MeToLy
ABYX pEIEPLYApOR T = 80200 2 0,004 K; no metony NocTOAWECA MIOTHOCTH
T oms 00,165 & 0,004 K. [Nocacames NEHNT HECKOALXO WHME, 4TO MOMHD OOLAC-
HITE BAOHAHHEM KOHZEHCEILHN I'I|'III:-'L-:'|.'II: i copSuMB rasa, ROTORME WEpAOT Cy-
HECTOEHAYI0 POAE WMEHHD MpH MeToge NOCTORHNGN DAOTHOCTH H HPHAOANT K Bl
e peayantaron [7] Inauenme Tas 890,200 K opepctapifeTcd HAHGO-
JNEE BEPOHTIRN.

MeTposornieckie ocofeiHOCTH HOBOIO METOA

Ha ocHaoss OManHad CAIOTEPMOMETPHUSCKHX HOCASNOSAHE, BMOOANENNWE
€ TA30BLM TepMOMOTHOM, HMGIGIHM Aba pabdainy pPeIepRYADE, MONRWNO CARAETL
cappvines sakamnenite. Hoolilh npeufiaiioniull MeToy OONpeletennn TepuMoyu-
HaMigesKoll TeMmepaTypE W APYIIX BAMHLEX TRLAOQHIAYECKIE OMPAMETPOR {Mme-
TS A0YE pescpuyapon) nolaosser:

a) cogaMUHTL B OfiioM NpAGOpE noE OCHODHHE COBpEMeiiHHE HOCTILHEHHS

razoeofl TepMOMeETPU: ARcTaUFOIEGE HAMEPEHHE ZABNEHAS © [OpHMEHCHEHEM
pRageanTensBol xaxepu [3, 7, Bl: emxoc il METOZ QUEKCALEN YPORHA IJT:|TJI
m wanoserpe [1, 3, 7, 8] cofimonenne npasrn saryyunofi recuemsd [3, 8, 121
MAJ o1 |il|-|_|||h' |'\.'||,='|.I|l.||-:- o BEM K OiREMY pE'-ILJ""k"ﬂUl [4, ¥, 9} sawerri
pafouera Taza oF sarpAsielEd napaan pryTn |2, 7. 9],
JIHOAROMEHHD © ITHM AScTUralrod: padora ,,l:':li.'|1|'1.'.'-|5f!n Op¥ MOCTORHHOR
Tespeparype [4]; nermosesne sangnnE Kongedcipy o Hxcl nprsecel a pabo-
wes rase [ 7] :':;'I'.I,l"“'l"iH-'IHI{l[" CHHMERHE nepeMentofl coplmill rajd CrermamMn pa-
IEPOYE 1[4, 121 npamoe norpyIKeHie PESEPRYAPON B TEPMOCTATH € AAMEp e
Mol §oar |-.-|1-|'- it resnepatypoit [ ik

i} pOcOpORRBOTUTE EAARLM OGpA30M LWIHAAY B DEpElanaTh BEMMHIYY TepWO-
AnuauwgecKoll TeMmepaATYpE B nETepEane ot 275,16 K annoTe 80 resdeRHEX Tes-
HEPATYP, 0 TAKKE nur-|'-x no kpafiredl Mepe, Ao TORKEM IATBCPAERAHFA A000TA,
OMUPARCE IENGCPEACTRENID TONLKS HA SLRY TONRD PHECAPOBARAYID TEMITERATY Py
i tousd pogd (273,16 K moguo) n orangie o7 ohllenpuHATol MeTogH
HHOPO, CTYNEHMATOrO HIMepeitin;

A} DAPEAETATE TEPMOIHEAMHIECKYID TEMNEPATYPY NDApaAdcaLEHD LEYME MEe-
TogaMHn Ge3 Kakofi-nufo cymecreewnofl nepecTpofiEd rasoporo TEpMOMETpA o
ABYMA peepOyapAMA, UTO HEOGXOINMO AR HEABIEHHA HCTORHUKOD CHCTERMATH:
Her Ko MOrpemMacTi, MPHCYILNE, DOIMOMHD, KAMIOMY METORy B OTZ6d LAGCTHS

3 patoTe APAAHMART YSACTHE: {. B, [Hemerinng, W, B. Tpyaena;
A B, Eypaun, T. €. Cepunkona, H, B. .‘L..-Elu:llu.*ll'llll- H. B. Apednesa;
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FY cHiiiTE TPeSOBANEA K. TOUHOETH COPEREAeNAs GaRTopn CHHMIEMOOTR
Fads (BApUaABHEE Kosdupiupertos) 30 cuer BOSMOMIIOCTI MOMTYURTE . G008 LIEDe
O BECOERIMEHTATLNE TOUEK, COOTHETCTRVIOHIIS PAAIHUHON Don nyHHe . 1 -
aedmdl Py, Peil Poon muponos HHTERIEAE, W TROBEgEHNT 118 3TN OCHORE HALEEK-
ol sxcrpa PEIYIRTATA NAMEPCHER K EYREBOMY T8BT8 11k

A} OCYMIECTRNTE KeIABHCHMLE IECTEPHMOHTE N0 YTOReHH D BHPHANLHLY
ROSgUPHILHE R TOR npM pasimx 11"\.|_'|I_'|'|.1i'l.[l.!:l:

THTEPATY P A

I. Hapawaon K. C., KEupernon H, H. Eunocruad PryTHED MaEouweTp gaw
Faaosorg TepmoMerpa.— Tpyaw Huctaryros Komurers, 1961, sun. 5 {111y,
& B=I1 & ma.

L. Hapawaoe K, C. Paznénuteasian KEMEPA C eMKOCTHEM oTcueros. Tpyaw
Hucraryros Kosrrers, 1862 num, 63 (123), €. 1821099 o T,

d. Hapamson K. €., Kepenxon H. H., Ouflwon ¥, B., illeMernaao H. B.,
Apedsesa H. B, Hoooe onpegenenue TEpMOAHHAMHECKOR Temneparype dase-
BOre panuoBECHN B TOUNE 30J0TH METOLOM OIMOre. HOrpyResns- pe By ADSE
FaaoBora Tepuomerps. — cHawepureasnan Texwhkay, [967, My [, ¢ 35—39 ¢ o

b Moser H., Ofto, J. und Thowas W. Gesthermomelrisha Messungen
bef hohen Temperature, — aZeitchriit far Physiks, 1957, TR, TH. s 7 I
1963, I758., 38, s 407 d36; 1967, 2066 2H, s5. 203 29§

5. Oishl J. High Temperature Determination by a New Cips Thermomefeg
with Constant Bulb '|'l'l'|||:'l_':'.'ltllll,t — wJourn. of the [ vEical S.g“-.-'g_-“,' af . Apans,
1961, 16, pp. 2OR6—206H.

6. Mochizakl T., Mitsui K., Takanishi et Shiratory T. Thermometrie
8 gas aux hasses temperature au N. B, L. M, cLomite Consultatif de Ther moimet-
ries, 1967, H-o session, pp. 48—53.

7. Preston—Thomas H., and Eirby € G. M. Gas Thermometer Dober
minatlons of the Thermodynamic Tempersture Scele in the Range —183° C
to J00° O — '-."-1|.'I.FII|I.I;1'.' . 1968, v, i, N 1. PP. 304,

&, Gyildner L. A., Stimson H. F., Edsinger R. E. and Anderson R, L
An Accurale Mercary Manomeber for the MBS Gis Ther mometer.— eMelrolo-
glas, 1970, v. 6, N I pp. 1—1E.

8. Oprowa M. M., Beanpcknd . B., Actpon [l H., apesckan 1, H. Ho-
Bl CH P R e E B II"HIII:'EIS"-.':,I"I.J. HOpMAABHOR TOUHHN KENEnks I\..ill'.'l'_'l!!l.'l_"|:'-. -
eMetponorsas, 1066, r. 2, Mhd, e [62_ 165 & na,

10. Acvpor 1. H., Opnosa M. M., Knran I A Temneparypuss ks
BHUHSTPH & wureprane or 4.2 ao 20 Ki— eMerponarsas, |959. 1. 5 &% 1,
. 1= (i8 e .

1i. Kirenkoy 1. Iy Israilov K. 8. and Diykov U, V. A New Methad of
Gas Thermometry, — weirologias, 1974, v, 10N 2 pp. 41—486.

12, Guildner L. 4., Edsinger L. F. The Thermodvnamie Kelvin Tempe-
ratire Scale from 273,15 to 415 K — o). Research MBS, 1973, v. 77 A, N4,
pp. 383 —384,

ITecminuen § pedakcinm 15 X1 [afa ;

¥IK 536,631
A X mARKHC, O, €. EdHMORA
I H M
HHTEPNOJALUHA TEMNEPATYPL C MmO b
HHEHKOTE.‘HHI'IP-'{T.\"F"HHH TEPMOMETPOB CONMPOTHRIEHWA
B DHANAIOHE OT 630 A0 1064° C
B coornetcrain ¢ nonomensen o6 MITTII-B3 nittepnon s ionmsis npHGopoM
-4

~1064.43° C enymur nnatunoponudt-nastnaosmi TePMOSIEE-
MoMeTp. Tlockonery ceoficrea stora TEPMOMETRA HE OTEEYAIOT COR-

TRHHECHEA Top
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HAM N OH He MOW b HETOA L300, faMepoHENl TEMS
“ThI, A oI K. Ban wnTEpnoasnid ReolXogHs
METPHTECK NI fivp ¢ Ooace BRICOKAMH MET PONOrNMECKUMME clifi-
ifT OHTE BEHCOROTEMDEDaTypHEN TEpMOMETR. DO~

PEMEIEM Th
NERATY PR C
npyrof meps

ANBLENECA & ps G, 7] 8 Teqenne
oagate BIC ¢ I.mu.mtn:[-uh. i TepMOMETpIgE-
rpagyHpyeTcs B penepHEy TOWRNLY C mOTPEIHOCTRD OT
IPOHABDAHMOCTE HY '|I'IhI:I|II-III OOEAE MEOTOKPATILX
'IIII. I'I|.'III memnepsType oo 10807 C s veverse |y cortananer
BT
B RANECTEE HATEPNOAANHOHHOrD, Kpone
HEJEH HOCTH, HeOGXOHHMO NOCTPONTR MpAKTRE-
1 pi Hr.luri TATE METOL HHTepnOORILHEE, acuonalinid
LR R -f'll_-.' NRPOHIBOANTLE TPaTy
HEM . M HOTD Ko CTRE e X TOUBK.
HEE BANE] ECEHE JABMCHMOCTH 300 CBAIN. CONpD-
Holt temneparypolt [ =31, Oasako npegaom
BLICOKHE DACTOMAENNE MeIIY BHYNETEH
wEepaTypRE (a0 0,4 K)
1 [4] npusegenna nogasgaed BTC & ue KoTapo it
A BABECTH npaaaad Matweceia,
3 i ofl AMWOrS W TOro - mMe N
VKON URCTOTH (AOTHHM) He oT Brna pepenen
AW ongn s THOCHTESR e CONPOTH o T MOMETRE 1
SHAMH, npiisage MiL B CNEEaasiodb mod] wir, [lpen-
AHKA NOAEOAHET DEGHCHATE conpoT 3TC Ha ocroBamRn
L IRV penepibl TOMKAX (IMHHKS ¥ % &) Hpil HCnonALItEaREN
UITHOCH TSI LM E Y CONPOTHRIEHHENA,

W, HTO OOCTPORHAE YHEazapaol Tabanne cesan
CTHME BAHLY DrpAHHEUEHROND HOXNMECTES PEmepELD %
raTYp. Kok yRasusadocs 8 pafiore [4], wpinas BARHCHMDCTH
o i"‘ll|'|'-' HBJACHNA CTAHDapTHOrD |I|l‘d- METpA OT ||:||'|:'|T'\,'|'|IJ
X TOqRAX I'Lllluh. : 1 -'\-|'.|| .‘.IIJ, n.l:'pu W SOJTOTR) 1|| THEHE COOTRETCTAORATE

i ] C OPeEAYIIHM YidcTHOM
Han warorosaernis TER MO w'rpu v FRE-

Har npaue

BECDEOR

ero C H

CTANAE I-.|I'I 3l
KOTOPOAMY PAIHOCTE

BledE]

IO O S EY AT & e
K I CCAeqyoson

HTKAA L, DO
R -
R =
MMAPHON NOTPEIIHOSTH PaspatoTanuol MeTOLNKIE SR
WBAAHCH € BEMCAEHIEN SHCmepilMes ]
PACHETH. NPOHABONHANCE JHIDL |08 DoloEaIN
ABHHEX # aTTecTopananEx p CCCP  Hoonwne,
i ¥ Ipanga [5, 6] npusesy rPaYILpORGg-
i i MATOTOLNEMHEE i oTrpagyiposaniay B HpJl
) o HBC (CLL A} BECOROTEMIEPATYPHEX TEPMOMETPOR,
HEX B OTT gy g sy no BHHHM tepaonerpos M 711
T AU pi aor [3, Gl SO BHHHM n MITTHI-68
OTHRAEHNN B PEOCPHWX TOVKAX CYPEME W cepelpa,
K BRan0 B3 Tadr. |, packoMienya mesay Il3‘!L|'lLIIIII:I:-!I' (=TT PR [T
MH He DPERHCHAH gAf TodEH cypese no MITTII-68 — (0015 K, a no
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aewTe oo cTentos T1C-5 romwsnof b wm [1]. Tponyckaune sTore cresss

B KON
T AOCTATONHG XOPOoo yAORACTROPRET VDOBHEHIID
A In fryeg) = const, (1)
Jﬁ_,w-'l- ho— fANita mofls W, — deeTonRod KOS MENT SepHOTE RIAYYE=
nn 2]
r".|-|| FSTOM APHOCTHAR If NBETOBAA FMll:n.ﬂ'.- A JaMikd cORNATamnT B npene-

Aax 507 O, 3 SPROCTRAA TEMMEPATY PO AdMIN ¢0 cToKioM B npesenax 0,6—0.7 mru
|1|J;|=-Cr|'-|-:-'l.ll roAEd, Takis ofpasos, H3Ayuende J&MOW 0 MHTEpRASE
0,6—0,7 MM gocTaTodis GAHEKD K D30YYeEiin SepHOTe Teddl B STOM BETEpBANE,
EOMD THIE H.Ilr"|'ll"ll[l-.ll'lllj,h cTeksd, KoMpmHenT NPOnycKIEHA  HOTOpLX
VIoRTETEOpRET YpaRmenuwn (1), MoryT OuTh IIi-'-;\ﬁ'!-EIIII-I IAF JIPVCAX YYacTKOR
CAERT]I :
||L"\.|;||'|'-;||'.'|1I-:I.l-=' AUMIOE £
OHPpOMETpOR 1 OOREpKN X ocioeiofl DorpeimHDCTH,
sichenTiniiofl fakHE BOAWL T0 METONY - FEpECeKaRI
Tak, now ¢ MOOYEPENHD NOMENASMEME fnepes nefi crex o copta T1C-9 n
C3C-1T, MeapondeT No NOKAIAHHAM WIPOMETPa PACCUHTATE 3 ¢ sipherTip
Mo II|_||l||r. BOTHE 1 Kpac nofi ohTaACTH CAEKTPA, JaMOS CO CTERAAMH COpPTA OC-6
i CAC-20 moMer ¢ -.-kulL- A fdoseprd shpekTangoN LAMNL BOaHE, O8RS Ko
K 0,52 mes [4].
MOBEPKH UBETOBLE MHPOMETPOR, NEMONLIYIOWHE HATYUEHNE © mig-
MOl O0ANCTH CNEKTRA, TEMIOEPATYPHARA Naund ¢ sonedipamonofl aeinrvoll srasered
OfpasuoBts HATYYATEdeM, TEPEIAMULHAL SHATEHIE NEETOROA TEMOEPATY P B Hii-
veprase 1200—2800° C. Kaxk moknsamo 8 [G], ofpasuonuil wsayeatens min nae-
TOBHY NHROMETPOR MOMET HEAERHO SFMEHETL -|<~|:-| O TEAD, BCAH Ero fHdupepen-
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B moainmo. [Tostomy HA8 HAYUERHA BANSHHE BHEDIHHY :-.-:'..-;-nl*Ji Ha cTafnaeiocT
NOKBARHHA JAND NPHMENAICH pasgeaniii ofnys CTPYEH BO3AVED MOKOTA Jasie
W oee GanaoHe o OMMOMA ofgve Jemn. Takod sk MEPHMENT (He3 oHpeetesnn Ko-
_-,||u:|u|;n|r.-|+r.-| TENACOTRAUH] NOIBORALT NPHOIHMEENND OUEHATh :,.'u_"l.'l'.l:l'l‘llill:.n:;"n,. [T
KazaiAfA AaMo € H3MEHEHHAM BUeIHAX YCAORHER, Duan sendTans CTANAADTHHE
rasoHanenesnse daMne thne CH-10-300 0 nakyysyse nauny, narotosicnise
ka ocuwose CH-10-300. Hamepenws nponsmoznince ygpea 1—I1.5 v. nocae nEN0-
HEHIA JaMN A YPARUHBAHHA HE ApKOCTER NpH onpeseiexniofl TEMACPATY e (¢ yue-
TOM BEXOLA Jdaxn ua cTalAARINPOBARNRI pedHM padori) [4]. ¥ T OB e HO,
WO NI AT bHOd pafoTe ¢ FEIOHANOUTIEH HEM I ASMIIMN {8 MeTpOsOrimeckof
npakTHKe, NPHEKMED, CTHNCHHE PADOUNRK STAAODHOR) HeodXom o CTROrD CABRLHTE
48 HAMCECHHAME BHCWHNE YOAOBNH (OPOSETPRAAHACM, HarPenanied, BEHTHAR-
nHed NOMEIIEHAS A T. [ :l, TaK KaK |;r:-;l|:||,':.:-|H|l HAMEHCHHAE BHOCHT B F_l1-’l_=|‘~"||:ll.'|El'.‘l'-l-
HEE XADARTCPHCTHEN BONOSHHTEALHY I cavuafinym NOrpediHoeTs  DOpagKa,
=I5 K.

dnn pasangunx kos@usaual famn i assgend APKOCTHWE TeMnepatyp
(1200—1450" C) cocransces TAGAHIE HIMEHEHH FPEAYHPOBONIME XapaKTepi-
CTHER TE!EI’IL’-FI.I.!_\'E"ILJH JL AR |:|ZI KeALERHAX o OTHGCHTENLHEX u-:|.e|-||||[.‘|xi o7 Hame-
HEHHST BHeIINAX _'L'-:'.1|'_-|-.'.||:'|_

AT. K
= = CrTimnane Higs
: AT
SRENE PIEMERT (g ]
- - "ll"rlluh
N namBn
' |
Offye Saanon 1.5
UGIye natposua g
CHiayy sced gamnu I5
1

THIL, BIHAHNE HIMCHCHER BHEMINNY YOOOBNHE 1 noKaags
HHA BAEYYMHHEX 3dMn coafee BAHAHHE 1A DOKAIANHEA rasoHANOIHEINLY B 3. 15
Fu.:l. H 3ABHCAMOCTI OT YCAORHI SKCIRPHMERTS B YPOBHS B PROCTHON TEMIMEPATY P,
TeayanRTaTH |1ilﬁl:|TL-I BEADHAN  PRAIBHYD BOIMOMHOCTE HoBlWmenHd TO8 HOCTH
METRONOMHYECKHE paloT np# opAMEHEHWN BARYYMHWN TeMOepatypiky aaMn
BIEMER rRIOHANOIHEHHMY B aorpanHucHIOM ZAanasone TEMABPATYE I NoKazagn
HEGOX O HMOCTE Tk yCKE OTeYeCTRRHIiLIX TEMOEPATYPDHEE JaMi B ABYX BApHaU-
Tdk — TAIDHAMONHEHAOM 1 BaKyyMiEoM,

Kax angno 1 Tal

NTHTEPATYPA

. Fopros A, H. O AeroTopux cAofcTaax TEMMOEPATYPHMN dawn,— Tpyan
BHHHM, (9, sum. 5 {65), c. BE—I104 & wa.

2. Boupeknit L. A, Crpeaxoa M. T\ O socnpoRanogisocTi 1000 e Tou-
MEPETYPHOH ABMIE 114 GOTHUECKON CKOMBE Cnex RO poMeTpE. — Hasepirens-
Ram Texnuxas, 1965, My B, ¢, 15—I17 c mn

& dlanwsa 3. A, ¥ooBEpLICHCTROBARIE METOTUKN YOTAHOBKN TeMITEpaTY p-
WX Aaun.— Tpyaw MeTpodornuec Ky RUCH yroe CCCF, muwn. 106 (165), 10649
¢ 116—=118 c na

Lo Owapeea JI. H. O wosux sstyverenss ois Townod MEPOMETRIIN.
Ipyan weTposornueckix mperiTyTon CLCP, 1975, sun. 171 (2321), © 43—47
Coman

Il

Huda A prdakynio F5FXE AT 2
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Th

YI1IK 536.521.3 : bdd.9lb
i, A rora s

BHHHM

CMEKTPF HCMYCKAHHA
HMOYABCHOMD MAAIMEHHOID MCTOMHHEA THNA 3B-45
AHATIAIOHE 230—1000 wm

Pacuiipenie sepXHero npejens TeMmepaTypRol wraik B ofiacy H."“.'Il.'|.lil’
"\.'I'| '||:||'|,.|_||.l:'\'|.||;]'|: B IENE |_t'||l_||||l"\l"1 EOCTONRNHENR BeIECTRA., ""1Lr|:|-LT HARHERN C FI;J'
pafoTROR  HAMEpITE: ranonHoll ANTAPATYPH NPUMERSHAE  oOpA3NOROTO
AAARMENROTO H3RYUATENSR JI

Hanyqar 1 ¥H-29 I-lf-. ) [2—4 ] ppencrananer cofiol KOMZeHCHpO
paniull snesTpuuecKRfl paspRa LAY ||,~n RANATAAPD B AHFEKTPHYSCKOR TABCTHIE,
Kansai eTpoM 2 MM npocsepilumacteR B reRcrogute TITH Tosoowaoi
10 mim MaoTio rokd |"F.1F|‘-'I1.| B_KAMILLIAPE COCTABAAET 3. 10% Afem?, vepmo-
nas 1K ]

I|L":I|||| |"||3"'|L||||||.| ar
HIVET |*-1:|-|-| A P EOT 1A HpH TEHNEpaType oopRgKa
K. Mo pamnmw anropos [1—4] Eadsn paspaas UCAyCEAET WATENCNE-
||l'|'| cnapiiof cnextp oo ofnactn 230—600 uwm, Bo: BHMHM niciesopano

Gl BM HA cneExTporpage

paxyyeRue wcrouHnka IB-45 8 ofnacti cnexrpa S00—E
{0C-13 [6]. B mayectoe maTepHAiOn CTENRN KANAAARPD I"""I"I.lIJIllxl
rekcroaite mapok TITK, BY # CT (crexacrexeToaiT), | T, TonHMe-
rasMeTakpiliaT gnyx copron. Ha Gorossextpideckos COeRTPONNPOMETE HIMEe-
EREs ARHOCTHAH TeMOCpaTYpd Hil AADPHLS RHVTRHR HEANHAASPOR R TER-
a TITEK i noauseThaMeTakpiiata 8 Zamax soan 500 L, b%E 1 644 ain.
flprocTiiag TeMneparypa paspaga & ofascrd coextpa 500 BOD FM ocTaerca
pocToANNGH B npenes .|'-. + TOO K # cocrasamer JSI00 B, SameTus, 510 6 pabo-
rax [2—6] onHealid TOALED OTAEALHEE YUACTEN CHeETpa # S Dpunegen Bx
NoNHKA KavecToeEasd adadis. Mecoegonande waayvaernli scronmkxa 3B-45
N oerd FPAIYHPORKE Mo TEMOEDATY pC GrEi GoyiecToAedld A0 YAHOTD CORKTPAIL-
jaro NTEpnani
HaayuaTest T
THHE KL HCTOUH

CToy

wna 3B-40 Bamen WWpOKoE HpHMEREHNE B Ja60paTOP IO TRIK-
K BMCOKDH hpl-:-;;ll_rll C HIAYUHEHAEM, GAHIENM K PaslioBECHOMY
Mpi TEMNEpaTVpE mopaaes 40 000 K. Oakako, ®ak wasectis, rajoaull paapag
npi BMCOKGM AABAEIHE 1 TEMOSPATYPE HMECET CHEKTD, BRAMHANMAE NOJ0CH M-
raootensd. [losrouy Acnoaesopaine Karyuarens JB-45 o Godee WMHPORON CIER-
TpanLHoN guanasose, woesm S00—644 wwm, mMomeT NPHLECTI B CymecTBen i
DILAGKAM.

Paapatoranauf pe BHHHM dorosnextpuscckiid coeRTponipoMeTp [&]
laMepaeT APROCTIHYH TEMANEPATYRY HAAYYATRIEN N0 HATCHCHBHROCTH CHAOTIHOTO
crektpa. Maa npamiieuch padoTh AETPONHPOMETRE  Heobxogiino pllfpaTh
VHACTKH CIEKTpAO caofonnue ot COCKTPEALNME AWHER NOrAomeHin W HIAYHE-
s, B wacrommell pafore npoRefeno cockTporpadponaiae NCHYCKEHHA pa3-
paga o BOAMOMHG WHPO OOIACTH YVECTENTENLHGCTA CHCKTPaAbHMWE naacTi-
HoX. MMoyaucunl paspan DOIGVEAANCAE  BHVTRH EADHAAHPE © HAHANLERM
pilamerpos 2 =005 Mu B nascrARax ronordon 10 £ 0,1 s, Baon  eudpanm

MaTepHaiE C RHCOKON MEXEHHYECKOR OPOSRAGETLIC H YIAPHOH BAIEGCTEID, TEECTO-
AT & K IIT o BY, vexcronur mapxs CT (cTERAOTERCTOANT), NOTAMITHIME:

TAKQPAAAT HBYX COpTOR (nogedovHoE H ARHAMHOHHOED Of HESCCKOE  CTERAO),
MAPONNY; nogdisTiaen, sanpodoll. Tox paapeEgs asen [T-ofpaasvio hopy,
AMOANTYES DPAIPRANOTD TOKA S8 HEpROrd WMOYIRCE AR AalTenbMoCTH
Lal) mKe cocT: B1OD A

Croextp scnycHAHAA MAaaME  WeTouiiiKe 2B-40 (hororpal
JAncTH gAEH BodH ot 2300 go 10000 ww Aa comexrporpade J4pC-13, ofparuan
SNHERHGN ARCHepEia p.n1.||-:- o cocrannana 0.4 saius, Ha pxoghyi went. coex-
paipn npoeKTEROREADEE BLWMEOZHOE OTAEPCTHE KONLIAapE 1 AETRILAach 1eH
wias 2048 nzofpamenna cpesa oopnaka |5 s, AR yeTpanedns pucOix

=

ipopatcE # off-
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NMPHKJALHASA METPONOTHA.
NOBLILWEHHE H KOHTPOJIbB TOMHOCTH

YK 536.212.033.081
L. K. BPArHH, B. . MARTOB

Ceepznonceul dueanns BHHHM

TEPMOBJMEKTPHUYECKAA HEOOHOPOOHOCTL
TEPMOSNEKTPOOHBIX NPOBOJOK

Breppme 3a0a88 OGHADYEEHNE B DUEHEN TOpMOSIEKT IRGEC KOR HeogHD 10 -
p L P} [

HOETH SASKTPORON Tépmomap OMAN NOCTARICHA W SACTRYUNO pazpemena YafdrouM
I, 2L
TepMoaneRTpuuecEas HEOAROPOIHOCTE ODCNOEHAET MacCORRE plnyex asan-

MOTARMECH S oalid X TERMOIAaR, HAMCIIOHX ""'.|I‘._'|_.l,;1|'g|:..‘|l,l ]_:I;':_-‘|:\-.'I-I||-:-|_'|r!-l5I|],=Lt:- XAPARTE-
prcTHrY [3] 0 sRAgeTed Uiy B ACTOVHHKOR HEYCTPARHMOR- TOTPEMBOCT (-
PCACAEHHA TeDsd-8, 0 TEPMOMTEKTIOSHLX MaATEépHalfon 0o of CHK
K TETETHHEE 0 WHgen HOR | THEOBRKHN TE s [loaTomy I TOVHEX
HIMEPEHHAK TeMOCPATYPH TepMOmapadn BoIANKICT mOTpa0E EOEHHEA 0=
APABKH A MapaaHTHY I PEpALO- 1 A l!"-.l".'i'.'-::-l.l-'ll_"llEI'_l.'Il'l PACTIONCHOEH He M T 0.
SAERTPHUCCKE Heop HEX 3AeKTRHOL00 0 30HE TRALNEHT 'rl.'l!-!l."rlfl'l-?"'.'ln rcMne=
paTypu, ClnHane fHe TAKOH nonpaeki TREOYET alidmiis pREMpEOEIEHER
TEMNIBPATVRR [] b TEPMODSNERTPOODE M PRCOPEACACHEA  RACTL  HIEX HERT R
POIHOCTH

Hesworps sa muorouicaenise myGnnRaim, BONPOE O HEOLHOPONACCTR -
BONT OGN X DO HE Nawed YIoRAETOpUTeALHOr pemendd, B cagan co cran-
ADPTHIRELINEN TEPMORTEKT 3B A OBCE GONee MAPOKAM WENodRso-
BAHHEM TE| phl, 3TH * 18 npRobpeta B ARCTOA LR BDEMA DOO0YH OCTPOTY.
BesoTnaram o [EIEHAR 'r|\-_‘|’j:. VIFELHE oo YACTH:

I} naxomgenie maLewnore METOL HTARI TepMOSTEKTROTHEY Mpon-
J0K A EPpolHORGAHOETL, H-:'.-r-'lpsﬂil Mol Onl GeTE CTANJAPTHIOEAH W COagadde
diltapaTypal 408 eF0 OCYILECTHIEHRHN;
| HaRmEIeHe HeTOLS OHENKN oorpemrHocTi HIMEPRHHE TEMREpITY PR TEN-
MOTGRAMA € TepMOSIEETRRRECHH HEORROPOANLIMI SABHTPORAMA B paaadvqiRX
TEMNEPATYVPHLE DOSAX;

3 BEHIRIEHIE OUENKH HEOHODOLHOCTH, Hak NMOKAZATENN KANeCTRE ceplifino
BlRinyc HE TCPMOSAEKTPOIHEE METEf i

MpuMenAeMas TepMUHOIOTH

Beanyiuuy tepmo-s. 1. e, TEPMOAEKTROLE M
OTEOLIE e

HO BHPEIHTE HEBECTHHM GO

E = | hdf

Benisiea b AA5 TEXHWHSCHUR MiTED RAA0E CNPEAEAHLTCH OTHOCHTENLRD (LaTIEHG,
||I"|:|:1'|'.|:-|'.I'.||Tr|f| I Ka9eCTEE r.i|-..-|:|-.'|:|'1|_.|1|.'.r._'_. |.-||-_1-'._'._'.1_-|..-:-?_n:|_:|__-.-, ,-|-||,-\.-|.:-_-,_ K. C: K=
TOporo 8 TepMOMICETPpHYECHOM PRy HANPRKCUNA YENORAOD HpWnETa papich
Hyam, B gayuio-Texnngeckon AWTERATYPE BanEsAAY § HiaksawT afcomoriof
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e
O A a R |
cnocoiHocTES,
MOFHHO TRAEK

BAOAL I
poaelaliEn BRIADTCR
MPOCTIHMN METEMATRYECE

=Ty Mp By '|"!|'!"il\."'|'|||':I'."|I;.I.I'-\..'7|.|I_|I T‘l'l""“'lf'.'h.‘h||'|||'II_';_'H"_'-I-I
pafoTe WCooa CH TCPMHH sTEPMORICKTPHUSCHASR
TEPMOXIERTPHRCCKY D HeQQHOPOIHOCTE NPOBOAGKM
HHH TEPpMOSAEKTRHEBCKOH Cf ofinocTn MaT Til
1D HEXOTOROTD ¥CENOomH THEATOrD YPODMHA. STH
CTEHEM BAHAHHA MEGFHX |_'|'l|.r.'|r|'|F_ H onUcaEme |Hx
I AHpEEEHHAME 33TpYIHNTEALND,
OHIERTPHMECKON HeGIHOpOLHOS
ey i aekaieuyie [5], mo e
IHam:

HE [OpOTSHMEHEYI
HI0 aBTOPA, BEChMI

€ AR NpORonoKN pain WO

NHOPOOHOCTH BIo
COCTARIAWNONE TERAST CMbica;
ORHOPOAHOCTH DETepMHNNPORIHAWMMH BhipE-

v MPOBOTOKH

ITENLHE
MY, YADDHEE XADAKTEPHIOBATL HEOQHOPOIWOLTL COBGKYNHOCTH
cnekTpos wactor (pan-ca™ ') [6 ], np
e h.':.‘|:‘-:'I'||-!II;'.I|-~-|,;3'|||- &8 o coc
anaro npoue
MEDCHHWH  TepMos
KOHTAKTA, MO MH
TEPMO-3, 0. C. HEQODNRT HOCTH 1K
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Magblu\Zy hij

_~_ebfbgl_gkb\ghkbvemq_gbx*"Zxs_]h
gz nhlhijb_fgbd

? mj?j mi ?i m ?f i
.n mj?jej m?iA Mi?iA TP
Ilh~"KIZ\b\ b \ b h[hagZgB\p ?i qg_j_aN ihemqgbf
n o TP
¥ L
o P

Ar_ kvR D N\eyxlkgpmgdpbyfbevdim]ez\babjh\Zgleyglub nbab
a_kdmkk\yazgfu "~m kh[hc h~rgzdZgZeblbqg_keYywabf_~~m gbfb g_
gZc~r_ghihkdhevawhzk\yawaZ\bkhl kmffZjghlthldehg_gbgsemqg_gby
h azahogEZf[_jlZ<_ebqgbglZhij_~_ey_lklveyjbamxsbfk\hckI\Zfb
hilbg_kdho ki_fdjb[hjZ < Ihf kemqgZdh]*"ZZdkbfZevygXlygbfZev
azvhjlhlhgZevdgmeyjbah\zZggdihfihg_glbbaemq_gdxfiu kh\iz~Zx|
in gzijz\e_gtixkhhI\_lkiI\mxshbhhimkdZgbhiflbdbki_dljhibjhf_1jZ
\_ebagbglz y\ey_ 1K b[hevr_d:

Dhwnnbpb_igl fh gh hij_~_eblg_j_aiheyjbamxsmkihkh[ghklv

J dhlhjhch[ugqghoZzjzdl_jbamxillkkeeyjbamxsbk\hckI\gb[hjZ
J
2 )
BkihevamyggujZ[hlu > @ey\hevnjZfaij_~_ebfba ihlj_r
ghkiv>L, ~eyl_fi_jzImj IhgdahehlZp D ijb ; fdf
< 1Z[e ijb\_~_guyzkqg_lguwgZqg_gbyr \ D_evibgZey kemq2zy

an1~rzhilbg_kdRElykl_f¥bjhf_ljzg_h[eZ"Z iheyjbamxsbflk\hckI\Zfb
1 gzijbf_j~rey hilbg_kdhibjhf_ljzk bkq_aZxsgblvx

LZ[ebpZ

>=. ~eyn 1jz~

DZdb~rghj_amevizonjhrh kh]l]ezkmxkkwdki_jbf_glZevdgdgb
gufb jZ[hlu > @ .
AgZg_gby. ijb\_~_ggu_IlZJ[e jZkkgblzghu nhjfme _

I\ey
\bamzZevghkih dljhibjhf_1jKI m dhlhjhlhih

gZr_chp_gdi] 2
LZ[ebpZz

>=, feyr 1jzZ~






ezfi Ibiz KB M]eul-Mrey wlhcljmiiu eZfi bf_eb\k_\hafh gu_
agzZq_gbyj_~_ezd f hi ghjfZebd e_gl_GZjbk \ dzZqg_kINbf_jz
ijb\_~_guwwdki_jbf_glZewghb\u_? Loy ~"ey "\moeZfi ba bkke_"h
\Zgghdjmiiu

Dhebqg_klI\_ggdh gblwm\_ebqg_gwjdhklbke_glulualz\zgghhljz™ _
gb_fhl [ZeehgZh gh ke_~mxsbh[jZahf Kh]eZkghzgguf> @baemq_
gb_\hevnjZfh\he&_gluijb mlezp!~h [ ohjhrh ih~gbgy_lagdhgmeZf
[_ilZ b ke_~h\ZIl_ewdhdhkle_glu wlboij_~_eZdohklhyggH#ljZ"_
gb_h! kl_deyggihc_joghklbdgZjbf_jgh hl ~\moih\_joghkl_=c

Dhwnnbpb hg]j]z-_gbVhevnjZfh\he&_gluijb ~ebg \hegu fdf
KkhklZ\bl B \ "bZiZzahg_ = D KqgblZyzjzdI_wljz _gby
\ h[hbokemqgZyon jdZevguiemgbfm\_ebqg_ghbdhklk_glul gzZijz\
e_gbbhljz _gbygz = KhleZkgh wih khhi\_Iki\mbalf_g_gbx
yjdhklght_fi_jzimjue_gluijb fdf \ Ilhqd_ahehlZjbf_jgh
gz D >Zggu¢_amevidhjhrh khleZkm Kkwdki_jbf_glzZevgdgb
gufb jZ[hl > @ Djb\u_ijb\_~_ggu _~Zggu¢Z[hlZo7 A 1_! bf_xI

ezfiXx

= 2 BB eI (o] 1
PL s L"IV A T lizn

h'd
!
1zti z 1

Jbk Wdki_jbf_glZewgXykbfhklv o w

IZdhc_ 0ZjZdl_jg@webdadza djb\u _gZjbk ijbg_f ijb hildehg_gbb
mgz* f hi+ baf_g_glyjdhklghic fi_jZImju Ilhgd ahehlZhklZ\ey_ |
2 f K glh 1Zd> _ohjhrh kh]l]ezkm _KkyggufgZ[hlu > @

LZddzdhljz _gghbaemqg_gb_gZijZ\e_gb\Wbbabjh\Zgbgy ~_eZz
I_evghblh \hafh gZg_\hkijhba\h~bfhklez\babjh\Zgbly _1 ~zlv
\_kvfzhsmibfmx bgh]*Zg_~himklbfmxhlj_rghkivp_e_khh[jZagh
i_jZImjgueZfiu bkihevam_fu_dZq_kIh[jZaph\udaemqZl_enic
[bjZIvih wihfmijbagZdm

HAgZdmhlhwe_dljbq_KdPokljzpbwZ\bkbfhkllby h@ ~ey
eZzfiu\_kvfZim~ rh_fdzlj_[m_lki_pbzevghlfhjm~h\Zgduwlhfm-_
eZl_evghmijhs_ggthp_gblvheh _gb®ibdzam]he_a gz djb\hclL,

, *_ g_ijb[_1Zyd dZdhc ebklkeh ghdjhp_~mj_baf_j_gb¥h gh
gZijbf_j ihklmiZlke_~mxsbth[jZahf Yjdhklve_glul_fi_jZImjghc
ezfiu mklZgh\le_ggihbabal\hevgh~h\h~yl~h I_fi_jZImjuijbf_jgh

f Kb gZ[ex~"Zxlbah[jZ _gk _gluh[jZah\Zgghh\_joghklivkdgz
—eZagZ[ex"Zl_ewwe _gjzkihez]lZIlvgkyhkb ijhoh”ys_cq_j_adhg_p

bg~_dkbiZ hif_ldmgz aZ”"g_&lI_gd[ZeehgZnbdkbjmxsbgzijz\e_gby

ghjfZebd iehkdhklb_glu HdZaZehkiy bah[jZ _gbe gluijb wihf

m jZaguoeZfi jZkiheZ]Z_lhyjZaghfm>ey bkke_"~h\Zggjmciiu ezfi

iheh _gbx bah[jZz _gbty "~m e_glhcb IjZ\_jahckhhiI\_Iki\m__ly

ye i f az ljz\_jahe g f
Mqg_ljzkkfhlj_gguwy\e_gbaqg_\b~Aghihfh _I ba[_"Zlw_dhilhjuo

ih]j_rghkl_cijbkmsbol_fi_jZImjghe_Ijheh]bb
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"RUWKLQJF 'HYLDWLBRP/DPEHUWDYDQGSRODUL]BMWLF
OLJKMPLWWEHHI GLQF D Q G H WFXH@IWV WWRQ W D DX®PP R O\ E G H QIXFG
FKDQlJu-Q\)(NKIRSWLH:IRCQVWRMQNAK\QJVXALM/QNHPSHUDszm;H
Y sSs =

%DUEKHWG )DFWRDVIHFWWQHIHSURG XFRIEEQLMW QIHV V
: QIRHQ- 3\J PHWHWRGDUWHLRQO- 6 FLQVWUXO @

Dbk_e¥% + Nbgd_evrl_cg< H \ebygbbheyibazpbu 1=
Z lh hkl Z" bj h\d\b i m
g c)gqg \4] m j IZehgh\\ukhdbm fi_jzimj %E ¥_jB|I %%)

;hyjkdbE Klj_edhN = H \hkijhba\h~"bfhkibeh _gbiy f

|_jZImjghberiu gZ hkb ibjhf_ljz ©Baf_jbl_evgiZygbdz=
H

OLGGOHKXURWHLV 3 § SUHFLVEKRRW RHORFWMLULDO ~ F 1
WHU72HP SH U DBNXSJ H % SDUWss 2 |

IlhkimibeZXZ j_~Zdpbx ;, ]

M>D

Y B DBJ?GDH<
\gbbf
IH=J?RGHKLWV?JFHF?LJ:HL L?IEHH;F?G:

Ih]j_rghklvbaf_j_gby_fi_jZImju_jfhf_Ijhf ex[hlh 1biz kae=
"u\Z_IRyhkgh\ghba ih]j_rghklbgm\kI\bl_evgwgh f_ghbZinii_rgh
klb aZ\bkys hk mkeh\bt:_iehh[f_ngb wdkiemZIZp®ly dhglihey
ih]j_rghklgm\ki\bl_evgwdhf_giZajZ[hlZgw rbjhdh iibf_gyxiky
h[S ba\ klguihkh[uhibkzggUJZaebqgubgkljmdpby<o gbo mdZ
azZghqlh Ijb gZebqbby ehczjfzZImjugm\ki\bl_evgawe f_gsa o

bale_dZ_hkiy h[_Kk qb\ZLquIme gZ~_"gmiX lhagmxih\_jdmam\
k|\b|_evgh\}lh?_f_g|thW|hfmke_/\m_ha[_]ZIg/_jZa[hjgucuhgkljmdpbc
ZjfZIlmjulzddzZdhgZ dzdjz\beh ~_ez_Ill_jfhf_lj ijzdibag_kdbin

\_jy_fufLZdZt Ih~"bdRij_~_e_gh®uli_rghklbam\ki\bl_evghidh.
f_glz~rZ_I\hafh ghklIdjz~mbjh\ZIlv bg~rb\b"mZevih_jyivi_jrn

f_lju =h\hjblw dZdhc ebiln\n_jd_I_jfhf_ljh\ \ ZjfZimji_minaayx

s_c bo ih\_jdn_a zjfZImjug_ bi__1kfukeZ -
ijbgpbi_\hafh gZih\_jdZ ZzjfzImjl_jfhf_Ijh\ g_dhinjuos

ih\ _]fhf [jM khijhib\e_ghyfghlbo~"jm]bo ijb dhihjhci _jrnr i

\f kl k ZjfZlmjho k JTheh\dhe_ebdhifh]jm " Z_lkyhkizZlhqgellhevrhc
thkIZIZf klZijbkh_~bg_gihly\h~h\ijb g_h[oh"bfhkhlrsbszxiky
k ihfhsvx j_abguWIlZih\_jdZj [M_N_kvfZihfhardbo keh-guoe h[
kem b\ZgbbjfhklZlhYhevrhc _fdhkiblh\_jdZfh-_1 [ulv g_kdhevdh
mijhs_gZ kebkljhblvhI~"_evgu_jfhklZlwey dZ "ha_jzal[hjghuo g
kljmdpblbjfhf_Ijh\ Hq_\bAghinh 1zdzipw\_jdzhjn b + g gz~ _-~a=
ih kjz\g_ghxih\_jdhck\yaZgghheale_q_ghbgri\ki\bl_evgwmdhr_ g1z
_"bgkl\_ggh ij_bfms_kl\h ijbf_gbfhklw g_jZalhjguf_jrnr_i1j=r
g_dhlhjuobih\ F_""mI_f h ih]j_rghklyoaz\bkyskwo |I_iehh[f_gZ
\ mkeh\byw;dk|emZ|ZpBIdth\ jdzgbdZdhoagnhjfZpbla_ ~=_
F_ljheh]lbqg_kdh_ki_g_gly_jZa[hjguo_jfhf_Ijh\ th-gh nkms_
kiI\bIv im]bfkihkh[hfhij_~_ _ebAeydz ~hlhbiz g_jzZalhjguo jrnr_ 1
jh\' b "ey dhgdj_lguokeh\bWwdkiemZI|ZjpZhlEglbjh\Zgguiadkem [u
\I_qg_ gbdh|hjh]H1g bkijZzZ\ghZ[hlZ_linh bki_g_glwbhihkihdz jrhr_1j
ih~e bIaZf g MklZgh\e _gphdzkem [uj_[m_lIki_pbzevalkiV..
IZgbb Ijheh]bq kdtwa ki_jlba®kl_klI\_gglZxdhckihkh[1=a-_g
"Z_IbgnhjprbPo ih]j_rghklbl_jfhf_IjZzhl I_iehh[f_gZ



lhlj_rghklvhi I_iehh[f_gXhagbdz\kle_~klI\bh]lh qlh I_jfhf_Ij

\ f_ki_baf_j_gbihh _| hdZaZlvKHyieh\hfdhglzdd_lhevdh I_fb ~_
I1zeyfbbebKkj_"hcl_fi_jzimjmhlhjuogz~rhbaf_jylwhb k ihklhjhggbfb

N _1Zeyfbbf_xsbfb *"imlmxI_fi_jZImjm bkdZ Zxsbfhh ihdZaZgby
Hg_\b~ghlh 1Zdbihl]j_rghklblhevdmzklbggk\yazgiudhgkljmdpb_c
ZjifZImjul_jfhf_1jZ\ hkgh\ghhgb hij_"~_eyxlkiyaebqggufbg_rgbfb
mkeh\byfbhagbdZxsbfjlh _JhwdkiemzZlZzgbltevagZ[u\Zlylh wib

\g_rgb _ mkeh\blyiehh[f_gX¥X_kvfzZaghh[jZagyfZImjZ kzfzih k_[_
gbdzdbb]j_rghkl_g_\ghkbl

Fg_gbh ijblh~rghklIbZjfZImjul_jfhf_1jz k_jbcghbeb\gh\vjza
JZ[Zlu\Z_fhceyl_o bebbguomkeh\b&#dkiemZIZipbdbfZz__Ikyjy~_
kemqgz_ dZ hkgh\_ij_~r_kl\mxs_lhhiulz 1_fi_jZImjguobaf_j_gbc
H[uggh d\ZebnbdZpblhlgbdh\ijh_dlZglhN _oghehlh\Y_jfhf_ljb
klh\ "hklZzlihggtey IZdh]lhkm >~ _ghyijblh~rghklbh \u[hj_dhgkljmdpbb
ZjifzImjul_jfhf_1jh\

< [he__keh gudckemqgzZywoqZklghkipp ghl\uojZajZ[hldZo jbcghc
ZjfZImju__ wdkiemZzZIlZpbhlg\dweckI\Bij_~_eydLhNgyZzgZel_hj_Ilbqg_
kdbfb jZkq_1zfb\k_]"4jb[eb _gghb hdhggZzl_evgbz hkgh\ hiul
ghc wdkiemzIZighkbbijb[hjh\ H[ugghwih hkms_klI\blvkvfZeh gh
ih jy"mijbgbg b \ i_j\mx hqg_j_"~v ba aZg_\hafh ghklibbf_g_gby
h[jZaph\hcziizjZzImju mkeh\bywdkiemZIZpbdgbq_kdgb[hjh\
z1zd" ba aZghlhh[jZabwykeh\blc iehh[f_gZhwlhfmhiulgZwdkiemz
1ZpbyyZklh[u\Z_Nebl_evghcijh\h~"blkyz kjZ\gbl_evfhtevrhcizj
Ibb ijb[hjh\ b __g_\k_]~Zh gh azf_gbldjZldh\j_f_gguwibdkiem2zlz
pbhggufbbkiulZgbyfBgh]*ZhiulgZywdkiemZIZippbyoh~bl bkke _
~h\Zl_evkdj@khlmk bkiulZgb_§_kdhevdélwgkljmdpbth~h[gu_
bkke_~h\zgbw[oh”"bfuey \u[hjZ dhgkljmdplbbfhf_ljZz\ keh guo
mkeh\bymwaf_j_gby

DZdijz\beh\ bgkljmdpbhb wdkiemZIZpbBjm]l]bo~rhdmf_glza
I_jfhf_lj aZ\h~ balhlh\bimeZau\zZely dzdbmwmkeh\bgzZ[hlu kj_~Z
beb\b”~" I_oghehlbq_kdjhp_kkZij_~rgzagzql_gfhf_Ilj < ~hdmf_glZo
mdZaulZ NMkkiynklbfZyh]j_rghklvey gm\kli\bl_evgWwlh f_gliZjfh
f_ljz eb[h ey dhfie_dlghlhjfhf_Iljz Bgh]"Z\ bgkljmdpmb mdzau

\Z_lkg_Ildhm dZdhma wiboih]j_rghkl_B~_lj_qvF_""M_f "himklbfZy
ihlj_rghklvdhfie_dlghlhjfhf_ljz~he gzh[yaZl_evygdexqgZIlv dz
qg_kli\_,h*ghcba khklz\eyxsboih]lj_rghklwvl |I_iehh[f_gZ wdkiemzIZz
pbbihkdhevdrkeh\bwdkiemZIZiplbbhj_guwlhc _ bgkljmdpbibdz
azgb_fqlh 1_jfhf_1j ij_~gZagZqgq~2ay "Zgguankeh\bd]ghjbjh\Zgb _
wlhec khklZ\eyxsijd@ ghjfbjh\zZgbBhimklbfhch]lj_rghklibdhfie_dlI
ghlh I_jfhf_Iljz Z g_ gm\kl\bl_evgwkh f_glid\ey_IKyogbqg_kdb

h[hkgh\Zggwf \Wh~blihlj_[bl_ey aZ[em ~"_gKkuedbz dzdb_ eb[h
ijZ\beza~_k% | _ogbq_kdilhabpbcg_ijb_fe_fuGhjfbjh\Zgbinij_r
ghklbl_jfhf_1jZzk mqg_lhfih]j_rghklibhl |I_iehh[f_gE_[m_lijh\_~_gby
bkiulZgbg_alzdbobkiulZgbehijhkh I_ogbqg_kdbf khhiI\_lkli\db
\hagbdgijh mkeh\bbkeb wdkiemZlZpbhiggkidmdplykghmdzazgh
qlh "himklbfZih]j_rghklvhighkblkiyhnevdhi gm\kiI\bl_evghkven f_glm

ijb wihfj_r_gb_ijh[e_fu ih]lj_rghklbhl |I_iehh[f_gZ_j_~z_1kwmij_
[bl_ex1_jfhf_1jh\

Ilh h[s_fmfg_gbx d\ZebnbdZplbbulz ki_pbzebkiheZ\guh|
jzahf bg _g_jh\\u[bjZxsbodhgkljmdpbhfhf_Iljh\ "ey baf_j_gby

\ jZaebgguaonkeh\bylo iehh[f_gZ [hevrbgkl\kemqgz ~hkizihggh
H"gZdhz ihke_~gblh~u wihfg_gb_g_kdhevidanf_gbehklybgbghc y\
ey _|kwyh i_j\uo hlju\ ijh_dlbjh\Zghly wdkiemZIZphbph_dlzZzglu
qZklhg_bf_xI g_h[oh”~bfhlhiulz~rey \u[hjZIbiz ijb[hjZ gz hkgh\Zgbb
ijb[eb ' _gguezkg_thxlhjZyijbgbgz mkbe_gnhjfZevgh]we_f_giz
\h \aZbfhhlghr_gbfyo™"m hjl]ZgbaZpbyfilbalhlh\eyxsbfbhjb[hju
wdkiemZlbjmxsbdk ih\_jyxsbfbb kgb _gbheb bg _g_jghe\z
ebnbdZpbhvibo\azbfhhlghr_gblfiowlbfbeb~"jm]bfijbabgzfazih
ke_"g \i_fy\k_gZs_klIZ\blkwijhkh g_h[oh*"bfhkdmjfbjh\zgbiyh
\_jdbih]j_rghklbhl |I_iehh[f_gZ



< j_ameviZltebl_evghtbkdmkkbibagbdelZ g~_gpbidibagz\zZiv
g_h[oh”bfhklyZzajzZ[hldbkizg~Zjlgué_Ih~h\ bkiulZgby_jfhf_ljh\
\' ZjfZImj gZ\_ebqgbgim]j_rghklbhl |I_iehh[f_gZ

AZNZQh kdezZ u\Zxs_fhukgbx fh _I [ulv knhjfmebjh\Zg&Z_
"mxsbfh[jZahf BkiulZgbahImiijh\h~blvkyhevdhjb bkiulZgbsyhng
kljmdpbb_jfhf_1jZ z bf_gghijb l]hkm~Zjkl\_ggbhed Ibih\uo ijb
_"_lh”r"guahgljhevgubkiulZgbydb bkiulZgbymiulguo h[jZaph\
ijb bo jZajZ[hldgh g_ijb bkiulZgbycdbgbggweda_fieyjh\jfhf_1I

jh\ 1 _ g_ijb ljZ"mbjh\dZojbh”~bqg_kdiro_jdze 1 ~ P_evxwibo
bkiulZgbe jfhf_ljh\ ih klZg~rZjlghfc Ih~bd_ih~"e_"Zs_¢zajz[hld_
g_evakgblZlwij_~_e_gbhlj_rghklkthl |I_iehh[f_gZmkeh\bwodkiemz=

1ZpbyzjZ[hq_ff_kl_bebhij_~_e_gbhijz\hd_jfhf_ljzgzl_iehh[f_g
P_evklizg~rZjlgulbbkiulZgb< hij_~_e_gbihjy~"dz _ebagbgunhli_rgh
klb\ mkeh\bylebadbe wdkiemZIZpbhoghKjz\gbl_evdgwkiulzZgby
I_jfhf_Iljh\ jZaguodhgkljmdpbch~"bgZdh\umklzg~rZjlguamike h\byo
Ke_"m _jlzajzZ[hlZl®bkiulZl_evgu_3fhklZlujzkkgblZggez mkiz
gh\dm gbo I_jfhf_Ijh\ g_dhlhjugZbl[he_jzkijhkljZg_gguagkliimd
pr >eyih\ur_gbyZ~_"ghkijbameviZIilhkiulZgbt_ezi_evgthlu
I_jfhf_lju fh gh [ueh mdj_ieylw i_j_f_gghdem[bghcihliim - _gby
< jZ[hgq_fijhkljzgklI\l _jfhklZIZhe gz[ulv kj_~zk ba\_klghihagh
baf_jy_fhecl_fi_jZImjhckharzxszyij_~_e_ggm»az~rzggmk iehhl
AZgmDZd \ dz ~hfih\_jhqghfi_jfhklZzl)\ jZ[hg_fijhkljZgki\rihe gz
[ulv h[_ki_q_og2ghjh~rghklvfi_jzimjuDjhf_1hlh \z ghh[_ki_qgblv
"hklZlhggnmxghjhrghkd\hwnnbpb_I1gliZhhi~zZgbjb_glbjh\hagygmhj_
N_eZo" 2 \*hev\k_cih]jm _gghe@zkibl_jfhf_I1jz [_a wihlhg_
\hafh ghhp_gblv iehhirZgmmdhlhjhcke_~mhlig_klh_amevizi

lh \bAbfhfmrey i_j\uo wdki_jbf_glhe_~m blkihevah\2Az gzb
[he__ozjzdl_jguzjbzglkz iehhl~"Zgb keZ[hi_j_f_rb\Zz_fmvaamb
mf_j_ggh_j f_rb\Z_fuda~mokl_i_gwo i_j_f_rb\Zgbm~re_"~bilwvdk
i_jbf_glZevghfmihgqg_gbk ihabpbcihgghklbdhgljheygz~_~ghkbb
mgb\_jkZevghklb i_ghbhjb[eb _gby j_zevgufmkeh\byrf

Djhf_lh]h dhgkljmdplbyfhklZlIZ2he gzh[_Ki_gblvhafh - ghklv
mklZgh\bl@aZnbdkbjh\ZIlvehhirzgm jfhf_ljzd gZjm gh&j_~_ a_
j_a lheh\dm_jfhf_I1jzb imlI_f baemq_gbly djZcg_ae_j_ ~ey i_j\uo
Wdki_jbf_g|g\_h[ohl\bfhj_’\mkfh|j_|\xh’\yghiher\"igl:bi]heh\db
f_klZdj_ie_gby_jfhf_1jz z \ kemgz\ha“mrgh&j_~u- \gmli_ggbo
kl_ghld jfhklZIZ dhlhjufbl_jfhf_1j h[f_gb\Z_Ilk¥emqg_gblib winhr
ke_"mA\NMu”~_j Zlvnkeh\bW[_ki_gb\Zxsharghjh~rghklvfi_jzimjghlh
ihey qlh\ wihf kemgZg_kdhevahljm~gbl_evgh

JZajZ[hldi;j\uo h[jZaph\lIZdhcziizjzImjuha\hebliijbkimiblv
d wdki_jbf_glZfbkiulZgbyf jfhf_Iljh\ g_dhlhjudhgkljmdpban
Ihjuf ih*hc mli_j\u_h[jZapul_jfhklZlhbo bkke_~h\Zgb¥finlj_r
ghklvhl I_iehh[f_g¥ g_dhlhjueahkiZlhgghijhlh nbdkbjh\Zgghioen
\byol_iehhlI”rZgbij_~_eblIlM_[m_fmxz[eb Zcr_\j_fy ghf_gdezimim
bkiulZl_evguojfhklZlh\ihal\heyxsboho\ZIblviZagu_dhgklimdpbb
I_jfhf_ljh\\ jZaguomkeh\byloiehhl~"Zghij_~_eblvdZdbbkke__~h\Z
gbyl_iehhl*"Zgqb mkeh\bywdkiemZIZphthf_Iljh\= gz h[t_dIZma
f_j_gby ke_~m_lih\_klb aZieZgbjh\Zlay 1hih glh[u fh-gh [ueh
j_Zebah\ZWgnhjfZpbXxihemqgZ_fmikb bkiulZgbyojfhf_Iljh\\ bkiu
1Zl_evguojfhklZlIZewlbbkke_~h\Zghha\heyhij_~_eblwmkeh\bghij
fbjh\Zgbyih]j_rghkl_ch[gZjm b\Z_fuwuobkiulzl_evguojfhkizlizo
ghjfbjh\Zlvih]j_rghklvhl |I_iehh[f_gZ g_dhlhjukizg~rzjlgumkeh
\byog_kh\izr"Zxsbkomkeh\byfldkiemZIZpbb
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h[jZaph\u baf_jbl_evgdjb[hju bklhggbdbblZgbyj_]Imebjmxsb_
mijZ\eyxskb_dhffmibjmxsbmkljhcklb%Zijbkihkh[e_gbygy mklZgh\db
b xklbjh\dbkh\_jy_fudjb[hjh\ Khqgq_lZghk _owlbowe_f_glh\h”ghc
mkizgh\p_e_khh[jZaghihevdhihihfm qlh hgh h[e_]1]gZ_b mkdhijy_|I
ijhp_kkih\_jdbhg_gwz guf h[klhyl_evkl\pfey__1kyZd"_Ih qlh
iib wihf jy~ ~hihegbl_evgu]j_rghkl_ck\yazZggudhglzZz > hf mklZ
gh\dhe xklbjh\dheh\_jy_fuoe h[jZaph\lubjb[hjh\ hklZxlkiyhklhyg
gufb b ihwlhfmbo fh gh ij_~\Zjbl_evdip_gblly mkljZgblbeb mq_Kklv
ijb ih\_jd_

DZdba\_kigh @mkIZgh\dey ih\_jdbijb[hjh\ g_y\eyxlk§g[jZa
pZfbb ihwlhfmbo g_evagzau\zhfjZaph\ufblh]j_rghklvk dhlhjhc
fh gh ih\_jylvbaf_jbl_evgijb[hju gz wlhcmklZgh\dhij_"_ey_Ilky
hkgh\ghahlj_rghkivxh[jZaph\udjb[hjh\ mkizgh\dbg_\b~ghgih b
\hkijhba\h~bfhkjlvamevIZIh\_jdbgZ mklZgh\&dhe > gzhij_~_eylvky
\ hkgh\ghfAhkijhba\h~bfhkliikdZaZghbh¢jZaph\uodojb[hjh\ mklZgh\db
b ih\_jy_fudjb[hjh\

>hihegbl_evghmklhggbdith]j_rghklbbf_xsb_ky mklZgh\dh_
jmi [ulv 1zd"~_ijbgbghc\hagbdgh\_ckibkI|_fZlbqg_kdhble¢_rghkl_c
Ilhwihfmhkgh\ghaZ”"Zgq_Jchkm~ZjklI\_ggbkhiulZgbmklZgh\Hd ~gZ
agZaq_ggotey ih\_jdby\ey_IkKyamqg_gbklhggbdhkhihegbl_evgiho
li_rghkl_cGZjy*m wibf rhe guijh\_jylvkyjZ\bevghkbvm”h[kI\h
iZ[hlu \k_owe_f_glhmklZgh\dph]jZffZ Jhkm~zjkI\_gdakdulZgbc
ih\_jhgguanklZgh\hlkhe gZkhklZ\eylgykyhevdhgzZ hkgh\Zgbboghb
a_kdbmkeh\bgh b mgblu\zljy [h\Zgbyihy\b\rb_Kkyj_amevlzZwdk
iemzizpbbulghlhh[jZapZeb fZd_1ZnklZgh\d&bijhp_kk bkiulZgby
ke_~ml1lzZd"> \uykgblivjki_dilb\jZkrbj_gbl[eZklbijbf_g_gbwmklZ
gh\dbljbf_jhf ijbf_g_gbwlboiheh _gbe¢h _I kem  blyhkm~"Zjkl\_g
gh_bkiulZgbmkIlZgh\dwl|> ~ey ih\_jdbl_e_kdhihX~"bZpbhgguo
ibjhf_ljh\ kmffZjghltbaemq_gtmhf_ h[uggh]lhjZzkkfhlj_gblyogbq_

kdhcrhdmf_glzpbp_gdb _ogbqg_kddsjZdl_jbkbbkjZ\g_ghy'jm
1bfb mkljhckI\Zfibbijhljzffm [ueh \dexqg_ghij_~_e_gb_

\hkijhba\h~bfhkjbamevIiZlhhA\_jdbl_e_kdhihhjhf_ljh\ jZa
ebgguofh~bnbdZpbck jzaebgqgufbbZiZahgzbmaf_jy_ fud_fi_jZImj
gzlj_o wda_fieyjaoklZgh\db

b ihli_rghklibhl g_jZ\ghf_jghkibbhilhdZbaemq_gbyihe_ aj_gby

| _e_kdhiz

ih]lj_rghkib\uau\Z_fhikf_s_gb_FK_e_kdhiHAi_j_db \“hevhi
Ibg_kdhrekb mklZgh\db

ihl]j_rghkib\uaulZ_fhaldehg_gbl ffi_jZlmjubaemqZIl_ty

ghfbgZevgla&”~Zgghcfi_jZImju
iZjZzablghe ~ k \ baf_jbl_evghcibmklZgh\db

< mklzgh\MJI> ijbf_g_g™bnn_j_gpbZevguk” kebqg_ghl
\_jy_fhiHjb[hjZ k h[jZaph\ufKebgZ_fu_e_kdhinrgh\j_f_gg\Wab
imxl baemqZl_lkvi_jZImjdhlhjhlhmklZgZ\eb\Zh Ikwyd Za Z gbhf
ghlhba gbo We_dljbqg_kpdbbkebqgzZ_fuloe_kdhihdexq_guklj_qggh
glh ihal\hey d_ihkj_~kI\_ghmaf_jblviZaghklbvo w ~ k | _ jZaghklv
bo ihdZazZgbc @

Kebg_ghbh\_jy_fud_e_kdhibhh[jZaph\ufijhba\h~yh[uqghk ih
fhsvx \kihfhl]Zl_evghlhe _kdhifz |Ih*"|1Zju ~ey bkdexq_gbykbff_1
jbb ihlhdh\baemqg_gbhX¥~"ZxsbogzZ kebqZ_fud_e_kdhib_g_ _jzZkijh
kljzg_d_1lh~ g_ihkj_~kI\_gghebqgq_gbgh]~rzwlzg_kbff_Iljbypkdex
az_lkih j_amevizixdimokebq_gbei_j_f_ghcf_kl hlghkbl_evigdaem
qzl_ey> @
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jbklbd mklZgh\d]HD ih\_jdIl_e_kdhihD \ "bzZiZahgn f Kb
JK '\ ~bzizahgh f K gZb[hevr hidehg_gbi_xi_~g_1m_ 1]_\U
rZeh “ K ijb Ahimk|bfh0h]j_rghk|b“ b f K khnhnin_Ikin_ggh
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s ggbah[jZ‘ gbngzkidag”r_gkhjgésgau hiizgba_gghlh
im dhfJZ\ghf_jghkdvemq_gozwint mazkian gn
_f kf_ _g'byhey aj_gbyl_e_kdhiighkbl_ evg& degh]h
dhg~_gkhj
f_s gbbheyaj gbyjbf_jgh gZiheh\bgmbzf_ljZbg~_dkghlh
7 gh |J_’\|heh blvglh baf_g_glbaf_jy_fhlhgza_gby[m~_
IKIN\h\ZnA¥\h_gghc ebgbggZb[hevr_xhafh-ghcg_jZ\ghf JghA
JZImJgh]ﬂhey < Ijhpikklih\_jdblZdtheVrh_kfisigbk
kgh]Uheva] \hafh gh ijbf_gy_lkynevdhmey np_gadZq_KI\
IZgh\de e_khh[jZaglkizgh\blvh agzq_gby ihema_gguin
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Ijb kh[ex"_gbbk_oijz\be gZkljhcdbilbg_kdhwmkl_funkizgnian
Z aZl_fkf_s_gbbheyaj_gbw~rghlhba kebgz_fulo e dhihhNghkbl vah
bg”r_dkghlifhevp@z iheh\bgmlh ~bzf_1jza ex[hf ngJZ\e gblaf
jy_ fZMZaghle" k "eyl_e_kdhidD b JK baf_gy_ l&x oK
I{b” kf_s_gbb_j Zl_ely e_kdhiiZijz\bevgmkizghie_ggthieh _gby



ihi_j_gghflhjbahglZevghZijZ\e_gbb ff "ey\k_obkiulZgguwkl|Z

gh\hdihemqgbebkivybf_jgh I_ ~_ agZqgq_gtyf_g_gby¥aghkllw » k
z ijb kf_s_gbbB _j ZI_ey*hevhkb mklZgh\db “ ff = _s_f_gv
rb_ G_[hevrbkf_s_gbydhlhju_\hafh guijb azf_gh[jZaph\h]ih
e_kdhih\_jy_fufb ijhp_kkih\_jdb[m "mlI[_amkeh\gdhhlh f_gvr_
g_f ijb bkiulZgbb \uah\magzZqgbl_eviglgwvrb_ih]j_rghklb

ITh]l]j_ragahklwvnhi ga_Ihgoh]lh€mkIlZgh\e__ _aBy
"Zgghcl_fi_jiZ1mjuHkgh\ghij_bfms_kI\Wbnn_j_gpbZev
ghlh f_Ilh~Zkebqg_gbye__kdhihl\agZqgbl_evaghf_gvr_gbhl]lj_rghklb
k\yaZgghomaf_g_gblffi_jZlmjuwaemqgZl_ \ay\j_fy baf_j_gb¥q_
\brgh _kebkebg_gbijhbkoh~blijb ihi_j_f_gghfibabjh\Zghbidmemqz
Il_eykebqgzZ_fufb_e_kdhizfib wizihlj_rghkliv[m”~_I[hevr_ Fh gh
ijb[eb _gghhp_gbilvdzdm”_|k\yazdgB&]j_rghklvih\_jdbl_e_kdhih\
k baf_g_gblffi_jZImjubaemqZl_\ebhf b "jm]lhf kemqgZ_

ljbgbfZy glh w ~ k I_e_kdhizZz g_dhlhjhfbgl_j\Zel_fi_jZImj
L “ >= ijhihjpbhgzZev@zl\_jlhckl_i_gbl_fi_jZImjub g_dhlhjhfm

ihklhygghfshhwnnbpb_iglmh gh gZibkzMey"\mol_e_kdhilkebqZzZ_
fuo ijb I_fi_jZImjbaemqZl_=y

o nL _ n =

JZaghklw ~ k wlbol_e_kdhih\

> j N = >nL
ljb baf_g_gHbfi_jZImjwaemqgZl gZy>= w ~ k |I_e_kdhih\
. N = > = Na = > =

lh]lj_rghklv \ua\zggzZwydehg_gblffi_jzImjuhl ghfbgZevghc
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f_ljheh]l]bg_kdbojm]lbojZ[hl \ h[eZklbhilbg_kdhimjhf_ljbbb \Zdmmf
guo e_glhggueZfi balhlh\e__gggZobo hkgh\ __

J_ameviZbkke_~h\Zghadzau\Zgzl j_Zevgmxhafh ghklih\u
r_gbylhgghklbf_ljheh]lbqg_kdjZéhl ijb ijbf_g_gbbBzZdmmfguofi_jz
Imjguoezfi \aZf_@gZahgZiheg_ggwdjZgbqg_gghdziZzahd__fi_jzZIimij
Z 1Zzd _ihdZau\Zklh_\j_f_gghE&jZ[hldb \uimkdgh\uohl_qg_kI\_g
guo I_fi_jZImjgueZfi\ "\mo\ZjbZglzZo ]ZahgZiheg_gdE@fdmmfght
LZ[e ible

M=>D *

Ki_dlj bkimkdZglhbfymevkgh]lhezZzaf_gghlbklhggbd=abizZ W< \
"bZizahg_ = gf =h]lhe__X%G E 2 Ljm”u f_ljheh]lbq_ kdibgp
kibImIhKKKJ ©Bkke_~h\ZgbheZklbi_fi_jzimjgudaf_j_gbc?

\ui k 2

Ijh\_"*_ghki_dljhkdhibg_ldke_ ~h\Zgbaemq_ghiyng~_gkbjh\zg

ghlh jZajy~"XZ dZibeeyjZbma hjlZgbqg_kdbol_jbZehl_dklhebliD
<Q ihebf_Ibef_lZdjbedZAghehgZihebwlbe_dBAdZaZgflh ki_dlju
bkimkdZdbxafujZzajy*"h\ mdZaZggf®dd_jbZeXodbZiZahg_ = gf
koh~gub kh”~_j>ZKkjZ\gbl_evigZeh_dhebqg_klehgbcihl]ehs__gbly baem
q_gbyH”"gZdlyzebgbmrbj_ggumebgbcihl]ehs_gbwZlim~AgywldkIjZih
eypbxagzZqg_gbpidhklgha_fi_jzimju D baf_j_gghlh h[eZklb
2 gf gz bgnjZdjZkgwmzizahglh |Z[ebp_ki_dljzevguwbgbc
ki_dljzbklhqggbd¥< fh gh \u[jZIvAhklZIhggjhdb_mqgZkliddehr
ghlh ki_dljzk\h[h~gu_hl ki_dljzevgebgbc glh[u ijh\_kibdZeb[jh\dm
b bkihevah\zlklhqggbMd< \ dZg_kIAklhggbd&giZz\g_gbyyjdhklghec
ibjhf_ljbb iezZafu Be ;ble
M > D

L_jfhwe_dljbgq_kd&dZy~rghjh~rghklIu_jfhwe_dljh~guoijh\hehd
121 bg D 1 Z\e h)\ | 2 Ljm”u f_ljheh]l]bg_kdbgkliblmih\
KKKJ ©Bkke_"h\Zgby h[eZklb I_fi_jZImjguo baf_j_gbc?a
\ui K 2

ljh\_"~_gkjZ\gbl_evgmgzebfa Ilh~h\baf_j_gbyjfhwe__dljbg_kdhc
g_h~rghjh~rghktBgzdeZkkbnbdZpbkRggfZy I1h~h\ ijh\_~_gh[ahj dnh
ebq_klI\_ggbae__ghld jfh wr k g_h~ghjh~rghkibemqg_ggu®aebqgufb
Z\NIhjZfb\\_"~_guklZIbklbqg__kdjdl jbbg_h~rghjh~rghHKlbjfhwe__dljh~
Guo ijh\hehd”~Zguj_dhf_g~Zpihbhij_~_e_gbihl]lj_rghklbhl g_h~ghjh~
ghklb__ we_dljh~"h\ jZaebqguao_f

_jZImjguoheyo Be ;bl[e






M>D

G_dhlhju_hkh[_gghkle _glhggudhevnjZfhl\uoezfi H kKiZ
ehn\ X H @ Z]1m e elh F DZjlZr _ \ZF I Lim~u f_1
ijhehlbg_kditbaklbimihKKKIJ ©Bkke_~h\Zgbh[eZklbI_fi_jzZzImjguo
baf_j_gbc?2 \ui k 2

JZkkfZIjb\Z\dkygbiheyjbazZpbtimemqg_gBhevnjZfh\he_glu

\ khg_lzgkbiheyjbamxsBf ckl\b_Hilbdbibjhf_Iljh\ gz ih]j_rghklv
baf_j_gby yjdhklghe _fi_jZImjuz 1Zd” _\ebygbhljz>_gbyaemq_gby
e_gluhl ki_deyggHF¥leehg&zfiu Be LZ[e ible
M>D

Ilhlj_rghklvi_jfhf_1jzhl |I_iehh[f_gZ Dbj_gdhHB B =
Lim~u f_ljhehlbqg_kdibapklblmIHKKKI ©Bkke_"~h\Z\gthyeZklbl _fi_jz
Imjguobaf_j_gbc?a \ui k 2

JZKkkfZIjb\Z\Hikiyk h[ bkiulZgbyb_ jfhf_1jZgz ihlj_rghkliyl
I_iehh[f_gZ\hagbdzZxsima aXhlh qlh I_jfhf_ljgZoh~blkyl__ieh\hf

dhglzdd_lhevdhk h[t_dlhfIi_fi_jZimja@hlhjhlhbaf__jy__lky b k ih
kilhjhggbfb _1lzeyftH[km ~2Z_Igye_khh[jZaghklasfh ghklbyrmkeh\by
\u[hjZklZg~Zjlghfc. Ih~bdbzdbdkiulZgbc

M=>D

H f_1th~bdbkiulZgbdh\_jhgguomklZgh\hd Zy g™ _F K =
Lim~u f_ljhehlbqg_kdibpklblmIHKKKI ©Bkke_~h\zZghyeZklbl_fi_jz
Imjguobaf_j_gbc? \ui k 2

>ey hp_gdbB hihegbl_evgihdj_rghkl_dh\_jhgguomklZgh\hd
lhkm~ZjklI\_gghloiulzgbybj_"~ihezZz]lZ_ lkha~z\Z[lhe__ ~_klidbmkeh
\by qg_f ijb bo wdkiemzlzplp\h~ blkyijbf_j ih~"h[ghcf_Ilh~bdbjb
bkiulZgbimklZgh\&Mal | > ible

M > D
IlhdZaZgh#g\_joghklghlh jfhf_1jZijb bgl_gkb\ghlf iehh[f_g_
Kk hdjm >Zxs_&j_~hc Q@ _jd=ZkhD = . hl Z gkd ==y 2
Lim~Au f_ljhehlbg_kdiboklbIimIHKKKI ©Bkke_~h\ZghyeZklbl_fi_jz
Imjguobaf_j_gbc? \ui k 2
JZkkfZIjb\Zxhkl[_gghklIbBjZo~mbjh\dbh\_joghklgud_jfhf_1
ih\ z 1Zzd" _ijb\h~"blky\u\h~ aZ\bkbfhklibieh\hcijh\h~bfhklbih\_jo
ghklghlH_jfhf_1jz dhwnnbpb_lgliZhh[f_gZhk hdjm Zxs_kj_"hc
WIlh \ k\hx hg_j_~vihalhey_ ilhba\h~blv_j_kq_lhijZ\hdyz ihdZaZgby
ih\_joghklghlh jfhf_1jZ ihemaqg_ gg ujdbd liZz"mbjh\d d gh\uf agZq_
gbyf khhi\_lklI\mxsbZevguimkeh\bywdkiemZI|Z pBeb ible

M=>D
Iljbf_g_gbnemdIimZpbhgdgabjhgbyey kb]J]gZebaZplbi_jZImju
MI_ghd K2 Limruf_ljheh]bqg__kdbmklblmIKKKI ©Bkke_~h\Zgby

\ h[eZklb_fi_jzimjgubaf_j_gbc?2 \ui k 2

Ilhdzazgze_khh[jZaghiblfv. g_gbmemdImZpbhgdhihgbyb~
dhkl_cey j_lbkljZpbBhklb  _gbmzZ~"Zggub_fi_jZImj))\ mkeh\byboha
~N_ckl\blykeh gyxsbywog_rgbonZdlhjh\

Ijb\_~_guijbf_ju ijZdlbg_kdhBkihevah\ZghbyZ|l__jbZewwdki_
jbf_glZevghgh\_jdb klZ[bevghkkib]gZebazZlhjhfi_jZImjuhkgh\Zg
guo gz nemdIlmZpbhdgihfgbls_ehqgud_lZeeh\Be ;ble

M=>D
H \hafh ghklyfo Ilh~Zibjhf_Iljbb~\hcgh]lhki_dljZzevghihghr_gby
@ Z]meeth F 2 Ljim~u f_ljheh]lbg_kdbgoklbIlmIhkKKJ ©Bkke_"h
\Zgby h[eZklbI_fi_jzimjgudaf_j_gbc? \ui k 2
JZKkkfZlIjb\Zxhkayh ghklbd_1h~Z k\yaZggki_ bkdexq_gbf_flh
"bgq_kdhich]j_rghklbbaf_j_gbly fi_jZImjuBe ible



M=>D

Wnn_dlb\g¥ZeybgZAhegu b p_gljly  _kibki_dljZevghigb\hcibjh

f_ljz Dbj_gdhRBR B : Ljm”“u f_ljhehlbg_kdbgklbImIhKKKJ
©Bkke_~h\ZgbhfeZklbi_fi_jzimjgudaf_j_gbc? \ui
Kk 2

JZKkkfZIjb\Zx\kkayfh " ghklk imlb kljhlhlhjzkg_tlzawnn_dlb\ghc
~"ebgu \hegu yjdhklgh]lhbjhf_1jzih p_glimly  _klbiehsz~bnb]lmju az
dexqg_gghfc. "~m hkvxZ[kpbkik ki_dljZevghigb\hcibjhf_1jz ;b[e

M=>D

G_dhlhjulhijhku hilbg_kdhebjhf_Iljbb gZz]j_luol_e baemqg_gb_
dhlhjuohibku\z _IRyjfmehcleZzgdZ; jZ "gbqg__ gd=h G = Ljm”*u
f_liheh]l]bg_kdboklbImIhKRKK] ©Bkke_~h\ZghyeZklbl_fi_jzimjguo
baf_j_gbc? \ui k 2

lhdzZzazZzgBafh ghklivibf_g_gb#hjfmejzkg_1mwnn_dlb\ghebgu
\hegu \u\_"~_gghey madbpZ[hgboki_dljZevgubogl_j\Zehibjhf_1jz
~“ey jzZkg_lzawnn_dlb\guabg \heg ibjhf_ljh\ bkihevamxsbbjhdb_
ihjy~rdz 2 gf jZ[hgb_ki_dljZevgmgZkldb

JZkkfZIjb\Z kKIkih[ hp_gdiaf_g_gby_fi_jZImjhevnn_dlb\ghc
~ebgu \hegu ibjhf_1jZijb ijhba\hevghgh ZiiZjZlghamgdpbb ijbf_
g_gb _wlhlhkihkh[Zey ihemqg_gblqgguonhjfme~rey jZkgq_lbdklbggho
p\_lh\hd_fi_jZImjgZlj_luo_e baemgqg_gdhlhjuo hibku\Z_llaydhghft

lezgdZ;b[e

M > D
H g_dhihjudhkh[_gghkl¥e_fbaf_j_gblylghr_gbyhlhdh\baemqg_

gby @ z)] meeh H F = Lim”~u f_ljhehlbq_kdiboklbImIhKKKJ ©Bk

ke_~h\zgby h[eZklb I_fi_jzIimjgudaf_j_gbc? \ui

K 2

>_eZ_ lkiwyyiuldzdeZkkbnbpbjhk&l¥vubaf_j_gbwnwlghr_gbd mo
ihlhdh\baemq_gblhwZkkfZIljb\Z ijHdyg_gb wlbo ko_f~ey baf_j_gby

p\_lh\ha_fi_jzimjw baemqZl_evighkh[ghklIbzIl_jbzehkh[km *"Zxlky
bo ij_bfms_kIBm_~hklzidi[e Be ;ble
M > D

Lj_op\_lgujc ]lbkljbjmxsbgjdhklgucbjhf_Ij

£l
H kiZe hxX\ ; ;1 Z  gbqg__gdhG M]lhevgbdhB?2
Lim~Au f_ljheh]lbqg_kdibhgoklblmIHKKKI ©Bkke_~h\ZglhyeZklbl_fi_jz
Imjguobaf_j_gbc?2 \ui k e
>Z |IkilyibkzgbjZ[hg_cmklZgh\dey j_]lbkljZzpbpjdhklghe_fi_jz
Imju h[t_dlh\~ebl_evghllavemq_gbklhjuog_f_g__ k b [he__\ 1j_o
~ebgzolheg JZ[hgb ki_dljzevgbgl_j\Zeuu~_eyxlkhgl_jn_j_gpbhg

gufb k\_lhnbevljZfb

Ilijb\h"ylkyhilbg_kdEBEywe_dljbg_kaZfudhgkljmdpbbhjfmeu
rey jZzkg_ Il _fi_jzimjw ih]lj_rghkl_clh]lj_rghklbbaf_j_gbyey | _fi_
jzZimj D b D khklZ\bebebgbgkkhhI\_IkI\_gghb Be
ible
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