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or#omennn mer. Crates E. T. Hepuwinena eBRGop MErHHTIMY 1) PAKTePHETHR
NpH HAMECHHMHBAHHN (eppoOMATHHTILLY METEPHANO B HEpEMEHILIY Ma
HEIX nonnss 0 crates E. T, Yepneimena i E. H. Yenypnuoil «O aufope sar-
HHTHELE XapDdKTEPHCTHE ||||:|"|"-l.!'-|!f|i||'III-:"- MATERHaA0E TR OJLHOER D EMEHHOM
HAMATHHUHBAHAN NOCTOAHHRM B NEpeMEHHEM MATHHTHEMHE TGARMHY NOCESITEHY
FTOMY  BONpOCcY .

CVIIBCTBEHHLIM  BONPOCOM [OpH  HERWTAHHN  (JepPOMATHHTHEIX  MaTepHAOOH
Hil [EpeMERHOM TOKE SBRASCTCH HOHAMENHE KPHEWX MACHUTHON HHAVEDLLL 1
HATPAKERACCTH T0AR. AHBAnsy SToro Bonpocd Docasilena etated . T. Hepuw
mepol dHckamenne KPHREY MArHHTHOR HHOVELNE 0 3. 1. C.*

JIHCTORBE I|'I.'! FPOMACHHTHRIE MaTepHANR,, Hak HIBECTHO, HAXOLHAT BeChi:d
MHPOKOE NpPHEMEHEHHE B AAeKTROMATHHTHLX MEXAHHAMAY, PADOTAMMILHNY B VCAo-
BHAY MepeMeHHOro HaMArHHYHBARHS TOKAME NOBLIHEHION Y3CTOThl, B HaCTHOCTH
IBVRKOBDH YACTOThl, d TAHME NPH O]
H OCTORHHBIM TOKAMI.

."-'I.l.'.|'IL'.I.'|I.I|'.I':I.N"ii|L’ OprafH3alie d008Hk oOBECNBUHBATE CHADMEHH® 3aHTepe-
COBAHHKYX JAalopatopuil H YYPLERJIEHHH HOPMEILEHME o0pajnaMe (e
HHTHLIX MATEpHANOR C HABECTHRIMHE MATHHTHRIMHE XaPAKTEPHCTHRAMI OPH Y REA34]
HbX Bhille YCJADBEHHXL HOMATHHYHBAHHY Jas wecaenoBanny dKHX ODpA3Ion
HeofXOMHMO CO3JAaHHE CONTRETCTRYIOUM Y 00paaloinX YeTaHOBOK, O0ECOETHBEK)
{[IIHE HIMEPEHHA C '||""|:'|’|_‘."'.".'-:'!:.I TOHHOC TR,

[Meuaraemue B Hactoanes cloprike craten E. T. Yepmamesa u H. . Hep
namenoi sHecnegopanne METOLHKE MaTHHTHRX HameperHil B o0AACTH 3BY KOBKIX
yacTors, E. . Yeaypunofl eMetolika onpedeledud MATHATHEY XapaKTeplcTHR
leppoMAFHHTHEX MATERHANCR OpH CIHCDREMelHoM HaMarHHYHBSHIH [I0CTORH-
HEm i nepemenssiM Noassyis, A, M. Byaanosa, A. 3. Bekcaepa o H. M. Pya
Horo «ccnenopanne BATTMETPORGTD METOLH HAMEPEIHA DOTEPL NPH O HOBPEMEH-
HOM HaMATHHUYABIHAH 3JEKTPOTEXHHYECK CTAMH NOCTORHHBIM H ITepeMeH HbIM
noaaMur 1 H. M. Pyasoro sBarmderpopeill MeTol I3MEpeHia MOTepbh Ha THCTERE
AHC ¥ BHXPEREE TOEH TPH TODLIHeNHEX  YacToTax: ABRJHIOTCH DPEIYJABTEHTOM
pateT no codlaHHI METUOHKH B ANDAPATY Phl, NPeAHASHAYACMEWE ANH YKajaHHOH
RHILE HETH.

PesynhtaTtsl 3THX |.'.'II1-'I'| NPEACTARJAHINT HHTEREC LaH fIII-':}'-..-Z-r!.Ii-I MpakTHEHR,
TAH KaH PEKOMEHIYeMEe MeTOINKE H ANNAPATY Pa © YCNeXoM MOryT OLTh HCDOJdh-
JOBARLL H NPH TEKYNIHX HCORTANHAX ll[-?rlq'l:'iLl,l.'.IE’- ':'_i'E|'i|'|l.I:'-'|i'|]'f!||I'!II:-IZ‘. MATER 06 .

Ao nociefHero BpeMedd HAA OpOMLIIAEHHOCTE HE BHOYCEARA HHIKO-
KOCHHY CHRX BaTTMETROB, HEQGX oA ME NpH H3IMEDEHHH NOOTEpRL B OOpaILax
JIHCTOBLIE MATHHTHLRX METEpHOIO0B B cadan o NPOBOAHMBIMH [":”-'l'l-':“l-'- 10 €03~
JAHHI METOAHEH 1 ANUAPATY Phl LIA HAMEPEHAR NOTeph NOTPES0BANCCE COANATH
takoil paTmmerp, Craten T K. Aroaw s H. M. Pyaworo sBecokoyyBCTBHTRAR
Helfi BATIMETp AJOA ISMepeHds NoTeph B JHCTORWMX MATHHTHEX MaTEpHagaxs
H NOCAMINERa BOMPOCAM, CHASAHHMM ¢ pazpadoTROH TaKOro BATTMEIpd

THOBPEMEHHOM HAMATHHUHBAHHNA HEPEMCHHBIM




o IWPAMRKOR uw E. T. YEPHBIIIER

MEPEJAYA ZHAYEHHH MATHHTHBIX EAHHHLU OT ATAJOHA
PABOYHM MEPAM

Paapaboradias sardptuofl maGopatopueli BHHHM nosepovnan cxema
ANS MATHATHELX MEp HMee CHOEH CCHOBE 3TANCHHMI MeTod BOCIPOHIBSIEHHA
[k HILGI HANDARSHNDCTH HHTHOID ITohs NpH oMol |||n:|’u-|~.-+, KOTODIMY
NPHCHOEHD HEIBAHHE JNEKTpoMarsaTHoro stanoma [1]. C saekTpoMarAuTHRM
FTHA0HOM  CAOHYSIOTCH  palodde STHAOHB HEDPREEHHOETH MAardHTHOrO Do,
HOTOPLIE, B CHOH) OYMEpelb, HCOOMBIVIOTEA A8 CAHYeHHA © HEMHA ._:.:"1_i|.|::||_.'_;m-_|_'..
HATYINER HaMPEREHHOCTH T

STERTPOMANHHTHREH ITAMGH, CHalWERHWE 1oNoHETedRHD |','|||]|_-|l|1|1-;'| KATVIL-
KOH, COyHRuT pafowiM 2Ta00H0M MArHHTHOMO OOTOKAa. JHAVCHHE MATHNTH
AOTOKE CUBRNACHEE © BTOPHIHOH KATYIIHON ONpeleadeTca pacieTHM Ny TeM Ha
OCHOBAHHN YCTRHOBACHHEON BEAHYHITR Ha HEHHOCTH NOOH BaTyKH 3JIeKTpo-
MATHHTHOD STANONS, TeOMETPHYLCKHY PasMEpPOR BTOPHYHCH KaTYUWKH o HHcha
EE BHTHOB. L. PAOOMHM 3TAJ0HOM MarEATHOrD [OTOKA ciamdaores ofpasionkie
RATYIIRHE MErudTHODD  IOToHH

PaGoummn  STadonaMi  HEOpsimediocTH  MATHHTHORD [ONR B MarHnTHOR
Aadopatopan BHHHM cayvamar karywka H-1 8 nuge nycroredoro LLEEJTH HE -
HECKOTO COTEHOHTA B KaTywka tina Deaemroasia Mo 1. B xavectse ofpasuo-
‘bl HATVIIER HANDAKEHHOCTH [1OJTH IMBHAIOTCA PAaINHYHBIE COIEHNOHARL.
LBPA3NoBEME KATYIIKAMH MarfgHTHONO NOTOKA CAYKaT katywsn @0 g d-]]
B BRIE OpAMONHHelHOMO UHAHHIPHYECKOTD COASHOHAS ¢ BToprunoll ofMorkod
H KATYIIRH DA0CKOH (oML ¢ TEYMA oOMOTHAMA.

Hdan Mep HanpHseHHOCTH MarHNTHODO NOJA pefiyercd  onpegeneang ux
HOCTORHROH, T. € BEIHYHHE HANPDAAREHHOUTH MArHETHOTO NMONR- NPRE CHIe TOKA
i oOMoTRe Katyke, pasroflt | o, Tak e 1 A8 Mep MardiTHoro NoToka anpe
IENHETCR NOCTOARHAN, NpeIeTARAAMAA BEAHMHEY OOTHOMD MAFHHTHOMD ToToka
PR CHAe TOKE B nepauguoll ofMoTHe, panuol 1 a,

B II-.._HE"|"1.':-'III|'|I-| NpakTHEe MPUXORHTCH YWacTO HMETh AeA0 TAKKe o Nomepron
PEITHTHELY HEMEDHTENBHEX KATVIDEK, T, €. ONpeleieHiey HE NOCTOAHHCR, paBroil
CyMMe naouanel peex Butkop. Tar Kak K TY IR MarHHTHOTG OTORA MOTYT pac-
CMATPHBATLCA H KK KATYIDKR B3AHMPOR #HAVETUBHOSTH, T0 NOCTOR HHAS TRIH X
KOTVIIEE (BAaapMHAR HHIYKTHBHOCTL) MOMET ONpeIenaTRHCH Kak Ha NOCTOAHHOM,
Ak W HA nepeMernoM Tokax. OnHako, nMed b BRIY NPAKTHHECKOE HCIIONLI0RE-
HHE TAKHX KATVILER PH MATHATHLIX HIMEDEHHAX I CHCTEMY Depelann 3HAYeHHH
MATHHTHRIX eTHHWL OT 3TajoHoR K padotupus MepaM, oCHGBRHHYI HA HCOOALID
BAHHH NOCTOAHHLEIX MATHHTHHIX TOJEH, CAHYenie H MOBERPKY 5THX HKATYIEK,
TR e, KK H KATYIIEK HAIpPAMeHHOCTH MOS8 o H3MeDHTEIbLHEYX HaTyIIEH,
CHAEAVET, eCTeCTHEHHO, MPOHIBOARTE HA NOCTORHHOM TOKE,

MpEMednTersH0 K BHLISYKASAAHEM MATHHTHRIM MepaM, Rapbodes Halem-
HhiM. MOTOROM, OODECTIEWHRAMIINM HAROOALIIVID TOYHOCTE CAHYEHHE, CIeIyer
NPH3HATE NHIVEOWOHHEA MeTol ¢ GaafincTHuYecKHM ranrneancmerpom {Gannn-
CTHYerKiH MeTol) ias HAMEPEHHA TMOCTOARHOTD BO BEREMEHN MATHHTHOID NOTOKH.
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At IaeTes NE Y CTOPHHITH HMITY BT, i PR TOMY, 4TO HE V]
o OTHAOIEHPA FEdbBaHOMETPEl,, o IO FESl Ly,
LT,

IAMUPEHEH  # TOHHAEAETCH TOHMHOCTL PaK IOKAILIE &€ C
HHHA YIAeETEHE JOCTHIHY TR pdBbHOBEUHR LEdll 8 Hpe-
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NEnE B NMpEaerax
()
"WILIEH

[lepe-

AOEMOMHOTO M HH M S

BLITHCAATH BETHOHEY Kpy. 3ai
P CAMBIM [l IRHH, 1
KANSeHE ToKH B NepBHUYHbIE oDMOTHAX KaTYIIER radbBaHOoMET) OTEAOHHACH

Ha HeCKONLED JeciTH JIHTHAA MAarHHT-

EHOMD OTKIOMH
HAMEHHTE CCHIPOTHRBACHHT Fy WJAH Fg, |

CBBUHE B TAKDH

NEIERHE 110

COOTRETCTREY IOMELA Y 10 Y YEHHOM Y ALl aHael - LHs]

MEATOHL T -i'....:ll'l'.l o Mo HEM TOTOKOM  Cp B [Tpee-

CEEIL T [
TCAST s L) PR CIERS 4 H I |
HEIM Oy TeM ONpeaeasioT MocCTisHEA 51 A LRaHI
MOTORE. COnpoTiBACHR Beell RTopauiol el
TAKHMH Kk 0 npi Aabandesin OTHAOHEHHS
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L 1 10 M
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B mépnnif uaed ypaaHendaa (4) axolil [
CONPOTHRACHHE Fgy BTORHYHON O0MOTHH HERPITL LKL

EHITeaLHE R Aposodnison, [loca

BTO N0 YCAOBEHAM SHCITECPHM CAHYACMBE KATVILA
OWHO YiAARJeH I_i"'l'l OT Py Ta.
SRHEE, TO NIpH HoJaeDIHHAX TEMITEETY [Tl 1 MPeCce IRCEHTPHMEHTH

STHO MOMET HBADATH L0110 TedbHBIE THOrPERNOCTH.




..Ir.ir"li-] HCKMOWeHHE STHE DOFPEmHOCTER DPefyCMaTpiBEeIcd B Hpolecce
SHCITEPpHMERTA HaMepenHe Kak COollpoTHBAEHHR ryp, Tdk H CYMMB COlpOTHRMAE
HHET (r) = ra + rexn), BEIIOYAA H COBIHHHTEILHEE NPORGIHIHK

CHHYeHHE KATYVIIEK MATHHTHOTO DOTOKA HYJEBWM HAH PaE3nOCcCTHLM OadnuH-
CTHYECKHM .'-1I!rl:l.:.'.'-f'-| MOMET OBITE OUY ILBCTRACHD TAKME H N0 cXeMe, Hao0pamennoi
Ha pac. 2. Bropuumsie ofMoren xartymer N B X COBAMHRIOTCH MeRy cobod
HEBCTPCYY H NOCAEROBATENLEHOD & OANHCTHRECKHIM TadhBaHoMeTpoM [ LT PO
THBJEHHS Ry H Ry — OOPA3NORKIE; HA WX SAMHMaX NP DoMOlE KoMieHes:-
TOpd HAMEPHETCH HNajCHAE HANPHACHHR H BRYHCAHETCHR CHAA Tohda B COOTRET

cTEYIOMen wenn. Peoctams &y
T Ho Ry CHAVEAT LA  PeryaupopkH
CHJL TOKA.

YeTaumdpanean  CooTBETCTRY -

B VR | HOLHE 3HAUCHHA TOKOB B NEpERY
HHEX HENAX Ka l}'lll'.‘r’.. AOOHBATCH
o HY MTEROID OTKADHEHHA TalLBAHG-

I—l "f—r L MCTPpH B MOMEHT MNEpesaIYeHHE A
T | | |-':'f MM BHELOEIHT  TOKOR Nepe-
(reTmT) Kawuatenem [f1. Tlpn camuennn
L ]
| sk ABY X KATYIIEK MATHHTHOIG No-

IJTl () TOKE HMeeM

s
a

K K \,lﬁ ' {3}

raedd v 0 A —HIMEHEHNH CHAR
TOKEA B |||'[l.Hi1'I-
Ibix obDMOTHaX
Karyiier X i N,
CaenyeT yuecTh, 4TO NpPH. Ha-
MepeHHAX W 110 3T0H cxeMe BOJN-
IH PABHOBECHE HEOH  OTMEHeH-
Hoe Bhllie A8JeHHe  ABYCTOPOMHErD HMOyabca wabmoiserca B obilem
cavuae eme B GoakueHd CTeneHH
TOnucaldan (efh MoMeT OHTL HCOOJALICBEEHA ¥ NpE HAMEDPEHHHY paiHOoCT
HEM Mt‘;'l'-!:l,'ltll'l.
Torna

Pre. 2. [lpantpfenakimas  cxeMa Q0S8 COHFEHRA Ma
THHTHEX Mep HY NN SoRAHCTHYSCKIY  METOS0M
BCTPERHLIM BAEAKIYEHHEM BTOPWYMHEX CRMOTOR,

| . £, ;
Kaox=Kan _-,7::— e "E,i'p:l - ()

e"LI].’J.']H.'L ril'JJ'[]EE]JH{:-ETEI-[ nokasksaer, 4o obe PHCCMOTEH HRL & ILenn B OTHO-
MEeHHH TOYHOCTH NPAKTHYECKH pPaBHOUCHHE, OIHAKO HIMEPCHHA DO MOCASNHEH,
KAK NOKasnpaeT OIMLT, MEHCE HaleiKHb. B npoiecce HIMepeHHA I]'III!ﬁ].-'L:'I'[':r[
HENPEPLBHO HEMEHATL TOKH, 3 M0 QOCTHMEHHH PABHOBECHA TOKH JOARHB MO0
AEPMHBATLCA CTPOTD HEeRAMeNHEMHE, YTo0M MoMHD GLNO HX HIMEPHTE KOMIEH-
CATOPOM © T[J'Eﬁ:'g."':'.'l"ll.'|.| TONHOCTEED. ”]‘I-'! KRTHHMBEKHY ST0 OTHHMAET MHOPO BPEMENH
H TPYJHO OCYIIeCTREHMO. l{;mh!l_' TOro, ;[:Ltfj}'!n'lu‘ﬂ afA3aTeALHO A8A HaGNmIaTEn .,
:T}]'Il I.':l.’H':l[-J|:-¢":3hL']II'.FI' NOCAVAHJJAH GCHOBdHHEM K TOMY, TR MpeanauecTh Welb,
HaobpakeHnyw Ha pae. L.

E];1Ii1 CARYEHNH MarHATHRIX Mep, ¥ KOTORRE HOMBIHAJbHBIE AHAYUCHAA NOCTOHH
HHX OfHHAKOBR WAH BECHMA Mafo oTaudanrcs (B npepenax | = 3%), Ganan-
CTHUECKHH pasnOCTHEA MeTod © BRUOYEHHEM OepEHYHEY oOMOTOR OOCAEA0BEI
TENEHO, & BTOPHYHERL QOMOTOK HaBCTPEYY H 1|I"'EI:Il';'l'fill--”'l'm-;lhﬂl'i' ¢ DanNHETH-
YECKHM FAALBAHOMETPOM |'|5m'. 3 apagerca Goace NPpocTEM H obecneynpaeT He
MEHBINVEY, 8 B HEKOTOPBIX CAVHEHX H "-!IZEI.'[hI.lE}'JD TOYHOCTh, HeM NPH HCIIO0ARI0-
BAHHH CXeMh pHC, |

]
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E. T. YEPHEIITER

BbHIGOP MATHHTHBIX XAPAKTEPHCTHE
NPH HAMATHHYHBAHHH ®EPPOMATHHTHBIX MATEPHAJIOB
B NEPEMEHHBIX MATHHTHBIX MOJTAX

[pouecc HAMATHHUHBAHWA MATEPHAACE B OOCTOSHHOM M8FHHTHOM e
HanBoaee NPOCTO ONHCHBARTCH KpHBON 33BHCHMOCTH MATHNHT il nHAVKLEE 8
O HANPRKEHHOCTH MAUHHTHOIO 1043 H. Hyesi 8 cBOEM pactiopsimeHil MaTe
pHAJL, B KOTOPRIX TPOUECT HaMH] WHHA MPOXTIHT HEOOPATIMO, MBEL OV -

TV IEBHCHMOCTE HEOIHDAHAYHCH. B HACTOARULEE BREMT Aaf ol peEgeien
AOCTH B K3UeCTBE [AABHBX XAPaKTepHCTHR NOBEACHHA MITEDPHRAA B TTCRE TS FEHIOM
MATHATHOM DOJge MPHAATE GCHOBHAR W THCTEPEIHCHAN KPHBLIE HAMACHRMEHHE.

|1'|JIr nepexode K mepHuolifiecky HAMEHRKMILHMCA B0 BpeMedHHd HEMATHHYHD SN
IHM [IOJAM, DPHHIHTHAILED HESEBHCHMOD 0T HAcToThl HX HAMEeHEHREA, DOIHH
KAIOT HOBLE ABJEHAS, Tpedyline 0 HOBRX NOHATHH LAR CBOECD OIHCEHHA,
B sToM Ciy Y48 HanpAMEHHOCTE BHENIHEND MATHHTHOID [0 OHAILMASTCR YMEH -
(EHHON 38 CURT NPOTHBONOAOMHED. HANPABTEHHODD NOAT BHXPEBLIL TORLE. W
AMACTE © TEM MIOTHOETL MANATHOrO [OTOKA 00 CeUeHWI0 MAarHHTONpoBofLd
CTAHORHTCH HEOAHOPOAHOH H C pOCToM HACTOTE BLE B OONBIIEH CTENEHE MoToR
ynaoTHaeTcs K NepHhepHi ceMeHu. ITH ABACHAS B COBOKYMHOCTH CHELITHD)
HASHBAIOTCA MAPHHTHRIM TOBEpXHOCTHEM SfdexToM.

B raba. | npaBoaaTcs A2HHWE O BEJHYHHE YCPCAHEHHOTO SHAYCHHA HHAVH-
IHH CHoHCTMX o0padlcs | |1:|'~-'||Il-:|;-|:'* MONUIHHOHE JHCTOR, HITOTOBRAEHHLIN HI
yraeporicto crans (crann 3). Jatuble NONYYERb DY TeM CONOCTABAEHIA PEIYIh:
rATOR WAMEpeHHil 1A NOCTOAHHOM H MepeMeHHeM TOKax HacToTol ol 2y, Laedyer
OTMETH Th, YT0 MArHWTHEE CEOHCTEA BCEX ODRAZUOB MPH HCTLITAIHE Ht s
HOM TOKE MOKA3ANH coBnajfenne B npedenax 2%
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HHAYKLHN OT HARPAMEHHOCTH BHEWHErS HAMATHHUHBAIOULETD N0JH, KOTOpayd
B obues BHie HOCHT HasDaHpe HAMHYECKOH XNPHBOH HEMECHHUYEHHA, ST
KPHEYEY MOMHO OPEeIcTapHTh paanon IHEME CHoCODAMH B IARHCHMOCTH 01
roro, KakHe GVAVT NPHHATE SHA9eHAR MArHHTHOR WHIVEILUH B HANDSReHHOCT)
MACHNUTE TTEaTH,

JelicTiTensio, MOMHD FOBODHTE O S3BI
HHAVKIME 0T MAKCHMAILHOID 3HAYMSHHA HANPAMENHOCTH [HOAR, I TRY MIers
FHAUBHHA HHOVELHH OT AeHCTRYHNLErD 3HATERITH Hall P eHHOCTH o, Jdei
CTHVHMILHX sHATEHHTT HEIVEIHA H HAITPRMEHHOCTH NOAR AR GCROBNLXN [

HMOCTH MAKCHMAILHOrD SHAVEHWA

HHOBCKHY M T, A
: B HE X
paBnAECUeHib, ¥ BONpOC HAET JHUlL O BEO
NDaKTHYECKHK  enell. LOOTHeTCTReHHD BH
h BEENEHD HOHATHE MAECHHTHON TROHIEAEMOCTH Ha 109
VIO TAKMAE MOBHO ONpeLen pAINNYHEME chnocofami, H oRE OyIeT HMeTh
TR e H XApaKTep.

0 OTEEH IO JTHILE ITo HeohOXoIHMa TAKAA BEdHYHHE MATHH THO i
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B ohmes eayvude MATHUTHAR HHAVEIRS W HANPRHEeHH0CTE MAariHTHORD

KM Bpemenn, 0 Aubo oftda #a
auGo obe onn peramens. TaknM 1o
sHIMO B HEHOTOpGMY HIEn) EAHI AN He Kopac
CMOTREH0 HEAABHTHEY . CHIVCORD HANPHMEHHOCTH  MATHH
MAFHHTHON HHIVENNK, SAMEHSIOUIEY peadLmue neproanveckie gy nxnin. Takan
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HacemoTpenine npHe
i

TERITY PE AEHHEY TOSBOARET CAeTaTh BRIBO,
ICHHE JOCTHIAETCS B Gy Hae, KOrisa nanpilised HOCTh
0 BEJHYHHE MOOHOTNS TORd .

CHADBATE BLIb

1T Hapboaes Ganaki
NoJia nonCtynT
Hactomuiana paboTd HMEns ek pies
fepeMeHHOID  HAMATHHIHEAIOMENS 1OJTH
Pemwenne 31oro Bolpocd MOMeT OuiTh (OAY9eHO, echil NPOoRecTH HaMepeHHe
MAMHHETHON  WH] VEILHH OpH padial<HoM COoOTHOUSHHE PEahTHBHON H AKTHRIOT
COCTARAAMWLLEE TOKE, DOMepHMHBAA B TO Me BPEMA NOSTOAHHON BEN HEY HANPH-
WEHHOCTH [0 I CHHYCOHAAALHOM (¢ HIMEHEHHH Haos 3Toi Oenw #aMy
Ouliia BLEOpans CAeAVIOULAT METOIHEA.
Hensimyemuit obpasel olpepraied Hi
TH {T, & II|'HII! IRenenHa Ci
TOK#ME DPH PREIHOM UHCHE |

SETCH 1

ARTEPHETHRHA

ITHHTHRAHHE TIOJEM 08
roKa Ha FHUTHOE ), ; }
i AMArHHYHBAKIIAY BITHOR, Kak noxa-
| PESYALTHTE HAMEPeHHH, NPOBRIAHELEX A0H PpAIJHYIEE COPT CTHJIH
i H Tol JKe AN QA EHHOCTH DUONER IO rHHOE 1o IMOJEHOMY  TGKY
pasIt COOTHOLIEHAHX HHIAVETHRHOCTH H CONROTHE. NHYHIL Ma
RCHMAABNOTO AHAYEHHA Mepe I HHH OCTAETOH FAPRETHYSCKH GHOH M
rofl e, [loavuaeMble pe HaMar i HiH B TARHX VEIOBHAX TIOTERH A0 HE
OhlTE BeAnYMHOl NocTodHol, TAK KAy OHM COOTBETCTHVIOT HOCTOHMHHOMY JHA-
UEHHK HHAVEILHE (B HANPAAEHHOCTH [OAH ), OAHAKO DoJCHHTARI0e (HIH SKCme-
PHMEFT HO OUpeleaeHHoe ) CONpoOTHEABHHE NOTEPDH HE MOMET SHTATRCH XaPEk-
TEPHCTHE : Chio XApAKTEPHAYET HE TOALKO MATepHALD Cepaeunixa,
1k HALY K TE ) ONpeTETeHHY Ky HaMaTHHYHEB K
KY. A A KTCPHCTHROH, ROTODEN MOSET TATh €Ak OolpaaIHoE CY IIEHEE
AN MAaTepHala PR 3adaHHoH HHILY RILH] I [aMepeHnOe
IPOTHEIEHHE NoTeph, OTHECeHHO® K KBajpaTy HHCha BHTK HAMATHH 1H-
DA TRE .

Fra penuna, Oyler f; Toria. eonpol

TH, Nl

NOTEPL B |,-|.|'li'|'_-.!I,l._"I

4 NOTEPH B TaKOM

HMERRIleM & BHTHOB, MOMAE OLITE MOOQCHHTA HD

IpoXxod el Yepea erfo OO TEY _i:l\. T, 'Iiil I ._'|I|:"':_'"'

LA TPEREAE 'OKH B MeIH,

P — [t

enb. loraas,
K HEN I TIOTeE|

THROM CIOCOoE BRPAOEeHA NOTEPL, OHH HBJAHITCH
HITHE M i M e AedLHOPOs  COMpPOTHRTEHHA
HBAH MATEPHAN HA TTe] I TOKE, Mbl MOAEN CTROH
15 CHMOCTH OT MATHATHOH HHIVELHH HAH e KPEBY I sY IENLHOTO COOpPOTHE -
[EHHR NoTeph r B i HKLaN Tofl e Wy EITH
[HocTapmeiinie TaMu 0BT A0 HEL DL 10TE OTHEET Hi
i-:'iII'iI.'I'-Ii--I" (APARTEPHCTHEN HANPAMEHHOCTHE TOqs. e 1o
MU, CHATHME N3 DOCTORHHOM TOKE, 4 N0 CPagHerR )0 Pe3yILTATOn AaMepen
THTaX HEAMATHH Y
W1 OOMOTEE ODPAIia Halpsse {3 c. ). Tarof
LA PAKTERHCTHRY H AKEHHOCTIE OIS TéM OONes npaBHieH,
HEMeT BRICOHRH IEHHE C
|

ThiBaH

CHELLHCH  HAMEA =

y BLIDODE
BHH

W=

TEMHRE PR pd3didtEbla cJ

K BROOpY
WTo fpH epexoie
:'II,".'. & LTATAMYE, Tk IVIEHHEME Ha TTOETor FEH O PR, -L'!":lll'l
R}
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IHAMHTEILHD OOAEIEEE PACKOMACHNE M MOV THM, SCOH B KEUeCTRE Moy s

KOMIIICKCHOH NpoiiflacssocTid npiMes OTHOUIERHE aMIdiTyd Neprofl rapMon

yecKoll MArHHTHON HHIVEEEA H HADPAAeHHocTH MarHHTHODG OO0, ]
Farum oOpasomM, ¢ TOUKK IPeHHs o pelentt et (ian Yeckoro conTRETeTH R

MPOUECcY HAMATTHYABANHST A NOCTOANHOM TOKEe il oleHKl choficTaa MaTepinana,

PADOTARHILErD. [IpH  [MepeMeHHOM  HEMAT HEAHHN, HAIHODASE OIPan aEimiis

ARMARTCH REIGOD I KadecThe ooHonHOd METHATHON XAPAKTEPHCTHKR KoMILIcKCHO

MArHATHON DPOHHIAEMOCTH,  MOIVIL KOTOPOI paBel OTHOWEHHKY MAKCHMYMOD

I|||.|:'. RILHH H Ha |i'.i TH MAFHWTHORD TEEbHE, 8 dprysedl VWY CHABHIA
A ERE 1
[, I_I:_I_II-.I||II_|
153 1 — | 1 |
| | | o
| |
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i1}
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0l i) a4 RE SiCmeds

Bl PONBIGHEMOCTH LTS sodEGIE0n0r0  TeEpMandion, ClifTeEe api

OHEDA WIOM KipakTepe innpsiseiioc T T -0 MR- HIETY KA H

KPHBRMA HaNDREREHHOCTH MATHATHOTO TS 0 MATHATHOHR HHEIYKLHH. -
OO A T T e VOETHTRECT B iI|!': NEHOCTE SENANADD
HEOOXOIHMO NOCMOTPETh Hit BOAMOMHOCT] IHHOT  XapaKTe-
TRH-O0H HENOALIOANHHA G2 [IPH IHHX AIEKTRPOMETHATHR X

MEXAHHAMOE. JTH RPACHETH OCHOBBIBAL 1 HY SHBHCHMOCETH X
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COAR 184 3101 CEpPABUHER,
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KCHT rpads-anaanTHYeCKI KapakTep HelcTEHTREARHD, HIBECTHO,
4Tty IHaHeHH e 3, . L HHAY KTHPYeMOH B OIHOM BHTHE CeYEHHEM B 1« 1|"I. CILEEIT -
HIHBCR £ IOTORKGM, NAGTHKCTE RAEVTOE G HMEET MelCHateh DO - H e e H

NpH modoM g MACHHUHBEANHA  CRAZAHG COOTHOWMEHHEM,

CTHAR

THHEX Y

ne & i cpetHes W feficTeyinines SHAUEARN 3, ), €. B BOALTAX.

FANABANCE DenHTH
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HHBAHMM Jerso 1PeEd
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i HEeHHO  AeolipeieideHiEM OCTAETEH pacHer

(UUBAHNSA COOTBETCTRY T CHHYCORIaABHOMY DERHMY

-

a5 THCT
HEPeRBRX T
MmpededdTs: H e JEHCTHY KNILEC
HiE 0 (MY CTHMD, &
i 1VET SdME-
oeTi B f ) FIH) Ml W
4 QCHOBY pachieTd. © YTCH HEL0L HEIMH A8 dHa0H-
) MIPOBEIEHNE pacderd, | 130%, TONBKD AROOD MPOHNIACMOCTH
roro HAH MHOTO BHAS He MOMET peluuts 3Ty aazauy. [lpoule oTEazaThcii B STOM
caysae 0T pacterd JAeACTHYI0ULErO IHAUEHHA 3. 1. C. N0 KPHBCH HAMATEHYCHAE,
, ONPecAsTE SABHCHMOCTE 3. 4. C. B OIHOM BHTKE, OXBATHBAILEM CEPREYHHK
npang  cedednen 1 cu®, 0T HANDAMCUHOCTI HAMArHHHA-

H3 HCNRETYEMOTO Md
BAWMETD CEpIe HHE TN

EcrectBedNG, YTO 3TH HCHLITHHHH

2h E

1050
L fdN
THAYEHHE

RO-RTOR

IMC

UM 08

Wb TPOBOAHTECA NPH CH 1Y SO LA b
CIEEE MM HanpHseHHOCTH DoJH.

VR EDLHHD oTHOCHTRARHD NpeinoiaracMmoll bopMn K plinok

{ANPAMKEHHOCTH TIONA Y KOHCTPYKTOpPA BCE ME OLTACTCH, WO OHH

oM DEEHME HH
Hexo

HETY K]

i HAH

canaBescHd H 30ECh AOAKER NPHBACKATECA HMEIOWHACH HPEALILY LKA oIk
It

[Ere

HAAHYHA CHHYCOH] HOW WHAYKIHM, Kak VoKe OLie CHAsapo,
er voEer OETh npo (Bl AHAANTHUSCKH [0 KPHBOH SABHCHMO-
CTH L, f(H), ecam wu3pecTHa 374 cBA3b, CAEAYET OTMETHTL, Y10 BOSMOM-
HOCTL NOACHeTHE H 3Jech ¥ MHETCH KAANVIHEHCH, Tik HaK Np#H CHHY OOH 1A BLHOM
NOTOHE HATIPAMEHHOCTE moad OYAeT HECHHEYCONJanbHoll, # MH ONATE GYZEM
BBy AACHEl OOPATHTECH K Sucnepuenty. JLas Apyrax YIOMAuyTWx Bulle
pARHOUMOCTRH OTHOCH TENEHO De3pAIAHMHD, KRy K 3 XapaKkTEPHCTHE MLl MONO-
CHOBY pacHeTd
PLIX cVIafgx Laf NpoBefenEd pacieTon rpefyercd 3HANHE OcODRIX
XApaR TE] HETHK (KAK :||:i|H:']|, AJ15 :I:?;I,’Ln-ll]. H Taria, CCTeCTEeHRD, [pen-
nonaraeMan HEMH XAPAKTEPHCTHRA ABIAETCH HeROCTATOTHOH.

Taupwm ofpaios, OpH TR SAEKTROMATTHTHEX MeXAHHAMOE, padoTaolHA
B YCADBHAX, OTHHYHBN OT CHUYCOMAAABHOID PEHHMA, WH OIHH B3 pacCMOTRE-
HEIX BHAGH MarHuTHON NPOHMIRAEMOCTH He WMEeeT CYIIeCTReHHOTD NpeHMyiiecTha
naertd obobuUledHas BOOBT-aMnepHaR "“'il'l-ﬂl'\l

B ey
ITOT Noa

HHM

i Hanfiones edecooDpaiHod  §
TEPHCTH .

Eoap B OTHOWEHHH KPHBOH HAMATHHYEHHH, T. € MOLYAS HOMILIEKCHOH
NPOHHLAEMOCTH. Yalercs HaliTW XapaKTePHCTHRY, KOTOpas HE 3aBHCead ikl
T PERHME HAMATHEYHE HHE, TO B OTHOWEHHHE NOTeph Ha FHCTEpE3IHC, BHXPEDRES
TOKH H DocheleHcTRde, SEAHIOIIHXCA IRBHb TOM apryMelTa KoMILAeRCHUH
NPOURLABMOCTH, Takoe pelllelde  HeH3BecTHO. MeticTBHTeABHD, COABPHANHE
BRICITHY TOpMORHYECK HA 1] i'i|!-I|Hll!-'. HIAY KM MpH L'I[II.]."-":-]I_'lil.'ll:IIIJ” ELATNP A EH -
HOCTH TOJg8 o3HauaeT KaEk Ohl OiHOBEMEHHOE CyliecToORAHHE UMEAHYECHKOT
HaMarHu AUNAA PAINHTHOH 94CTOTE W AMIAHTY AL

Mocneans H BeCEMA BARHBEM OBCTORTENLCTEOM, Ha OCHOBREHHH KOTORPOIG
MokeT ObiTh CRenan BubOp Toll UJH AROH XAPAKTEPHCTHEH, ABANCTCH BOAMOM-
HOCTH BOCTATOUHO TIPOCTORD it BMECTe C TEM AOCTATOHHO TOUHOrD ee SECTepHMeN
FAABHOMD  ONpeneieHnd

PacemoTpeine STOrO ||-||||:«L|-;'Fl= noKaaRBaeT, 4HTO © TOUHH IPEHHR METO-
AHEN HIMepeHis XapakTepHCTHRA p GEAAETCH  OAN npakTHEW HanGonee
v aoGHOH

I:|1|.'u

¢ e
I Bosnkr-auoepran  capawiepucTirn £ F i\f]l o+ Dane BHTOK H CEYRItRE B I ow? onpepe

AWNOT ANLIE PEIVALTET OOOCSE, & HCOMTAIHA MOMAD OPpOROIHTH DHE mooM o
BHTROR
Cw, crateo HacTomuwero clopaien, crp.  BA

THIT H YRERE

4 HEHHHMW, e ® or] ©




B bl B0 b

I. 'B rauectse ocHOBHEIY KAPARTEDHETHE NOBCNEHHSE MATHHTHLIX M3 TEFHANDE
IPH HAMATHHYHBAHNH NEPEMEHHBMH NOJFMH MOTYT OBTh DEROMeRIOBRA LI

a) AHHAMHYECKaH KPHBAH HaMardHyeHHs = .'1'."-",, . CHET2H 0030T-
HOCHTRABRHD K opMe HpHEMX B = f{f) » K F{). C Toukn apenus
VAOOCTRA MOMET GHTH pekoMEeNIoBRAHO ONpEfEfeHHE BE NPpH CHHYCORIANLHOR
thopme I

fi) 3ABHCHMOCTD YABALHEIX DOTepL P = f (B op)s CHATAR NpH CHAVCOHIRM
Hoft dopMe HHIYKDHE HAH E Aell NpPHBETEH Ha

2, CHiTHE STHX [IBYX XapaKTepHCTHE PaBHOSH:
HOH MErHHTHOH [pOHHIaEEMOCTH, COOTEETCT
BANEHTHLHIM 1D MAKCHMANBHOMY IHAYCHIID Peash]
HMEHHOCTH DOARA.

o, Hapsoy ¢ sTEMH ocHOBHBIM XAPAKTEPHCTHRAMHM, MONEIHON IS pacyeTon
ARNAETCH FARHCHMOCOTE F f(H). 1. e. 3aBHeHMOCTE 3. I €., BOSHEKAKMER B
AHOM BHTHKE, OXBATHIEJMIIIeM CEPAEYHHE H3I AaHHOTO MATEPHANA, HMeWHA
tenenie B 1 cw®, & KOTOpOM CYUIECTEYET MATHHTHOE COCTOAHHE, COOTRETCTEY KD
liee 3aaanuoll No BeeM NoKasaTenss HANPRAENHOCTH Doan H

4. |l[-.|! METAHHH  XApaKTEPHIORATE NOTEPH BeANviHOA ICONPOTHREACHHSA
IIOTERRE HENTBCoC 83HO NMOALICEATLERA COOPOTHBACHHEM NOTEPh, OTHECEHHEIM
K KBAAPATY CHCTA BHTEOR HIMATHHY BAKMEEY oDMOTHE

HO ONpelefeld D KOMITIeKT
CHHEYCOHIaM B u M. skBl-
HIM EQDHBLIM HH [VHIHH H II-!E."IlI!-'!-
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E. . HEPHMINER n E. M. HEYYPHHA

O BBIBOPE MATHHTHBIX XAPAKTEPHCTHK
HEPPOMATHHTHBIX MATEPHAJIOB NPH OJHOBPEMEHHOM
HAMATHHYMEAHHH NOCTOAHHBIM H NMEPEMEHHBIM
MATHHTHBIMH NOJIAMH

Honpot ONpEReAeHNd MATHHTHLIX XapaKTepucTiR (eppoMarHHTHEX - MaTe-
pHIAGE, HAMATHHYHBAEMBIX OJHOBPEMEHHO TEPEMEHRLIM 1 OCTORHRDIM TOTHME,
-m.,| I0HPATHO HAXOMHN |'l||'l|]4'\.1.1ll'l.' B TpVHaX pasnnvuey asropoen |1, 2, 4, 4,
‘. G, 7. §], onHako ODocTaToOqH ol Ag TH B OTHOIUEHHH HOPMOJHIGUHE FTHX
(APAKTEPHCTHK ellle HeT. Kax mpaBunc, B pRCCMATPHBAEMOM CAYWAC NCTONL-
Y107 He OTAEABHY K EHBYEY, hdh JFid JeiACLTCH NPH HAMATHHYMHRAHEH '-'-:I:v!'-l.':h'iil
TOABHO MNepeMeHHbLiM 1I0JeM, 3 CEeMeNCTEO (YHKUMOHANBHEX JABHCHMOCTEN,
nputies pasfible AETOPN HCOONbLIY T _:-.;].i.l:l'lilllnll.‘ apaMeTphl, 4TO 3ATPYIHHAET
CPOBHEHRE NONYYEHHLIX XApaKTEpHCTHR, OcHoBlible TpeGOBAHEA, KOTopbie
LL1.".'IL'-L'I'.--.'-E}[HIZJ:III| NpelLEBHTE K MarHH THRIM AAPAHTePHCTHEAM II_I."E! O HOE [k HHOM
neficTEHN Ha MaTepHan NoCTOAHHOTD H NEepeMeHHoro noaeH, KpaTha MoHHO
CBECTH K CJHedy FHLLHM . i ;

|. XApakTepHCTHER OOJ#HE oTpaMkaTs OocobEHHOCTH paboTel MaTEpHAAd B
pRCCMATPHBAEMEIX YCAOBHAK, T. €. XdPaKTEPHIOBATL Ero KaK TARGBON, He3danH-
CHMO OT7T KOMCT |1_\,'||;-|j||,| TONG HAH HHOMO HAMATHHYHBARIIIEDND YCTPOHCTBA, K,
KpOoMe TOro, JIoHbl OblTh NPRACCIHEME AR HCOOABIOBAHHA DPR pacieTax
-‘I.'II.'I'I_:E--E:'I'-."I'I:]}"IIII"_H"'G FNERTPOMACHHTHELX YETPOHCTR. E

s -:‘:'?I-i-.'.l!L'|'\-iIh'!II'IIré.h']':.‘.l'.'ll.'- Onpeleneade XapakTeEPHCTHER Al -.'Ii-l-\..:_i-:? OLeCNeTHBAaTE
'lll":-'l-'r'l."\r}":-" '::1;|'_":|||._|||'- TOYIHOCTE |' B TO He BEpeMA J0J3KHD '.'E:-r-:- fi {1 |'\.||||||.I-'I
Aas NpOMEINASHREX Opei0pEATIH, IAHAMAKHOIHICH PA3pabOTEGH N BHIYCHOM
MATEPHANOR H ¥CTPOHCTH, pafOTAIHE B YCAGBHAX KOMOHEHPOBAHROID HAMATHH-
HHEBAHHA.

Hag Toro, vyrobbl 00OCHOBANHED BHIOPATE MArHRTHY 0 XapakTe
PHATHE, DEdecoplpaIHg VOTAROBNTE CRAIE MERGLY SJMEKTPHUECEHME XdpakTepicTE-
KAMH TOrMg WAl HHOMO YETpOHCTEa (4N CepledHira HOTOROrD DpeddddHaded
MCTHITYEMBIfl MATEPHAN) W MAarHUTHBIMH TAPAMETPaMH MATEPHA.

B talan. | npeepeieds yHELHONAMLHEE JABHCHMOCTIE OCI
[ECKHX XAPAKTEPHCTHE OT MarHuTHHY NapaMeTpon Matepi:
WA pAga yoerpoficTs, paloTakmigy B YOSOBHHEX  OJHODDEM
IQCTOAHHOrD H NepeMeHHOTD Mol

Ha ratiainue BigRo, YTo GOABLIIACTAO STEKTPHISCKH P ]
CTHK YCTpolCTE ABARETcR ((YHKOHAME MArAHTHOH npon MOCTH  MATEPHATA
CEpMEYHNKA u, BWUHCIEHHOH 00 NEpCMEHHEM  COCTARARKALNM MaCHHTHUH
HITOVEINH B HanpiseH HOCTH AOAH, H HANPAMECHHOCTH MOCTORHHDID THOJIN ‘l"u
Ecrecroenno NostoMy, UTo Hapbodee ¥ obHOH ARATeTCH 3ARNCHMOCTL

fiH )

'iII!.H"IiI'illlllL'- H NOCTOHHHOM NTOOE B KESeCcTHE HEAARHCHMON TIepe-

ICTHRY MaTe-

AMTERTRH-
CepICdInKEA
AEHCTHBHH

apaKTepu-

’.-'.,'m

delHol BIOAHE COCARCVETCH € pealkiliME YeNoBIAMH paboTid MATEpHAAE B
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Jbk <ebygb_fdhklighre\yat_-~mh[fhl ih"\b gufbdZIimrdZflnf_gv
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Fuj_ _dhf_g~mijH\h~blbaf_j_ gbthsghklbjb fZeudhd=zd& h-ey
khojZg_gbhwklZlIhqgulm \_ebgbdildehg__gibhcc\b ghazkib khhi
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sZ_|lb bgh]*"Z_ez Nz _g_gdm gha&hfi_gkzpmwxeh\hcih]lj_rghklb
\ZIIf_1jz

HIJ?>?E?GB?IH=J?RGHKL?C<:LLF?LJ:1JB :DLB<GHF BG>MDLB<GHF
B 2FDHKLGHMP:J:DL?J:0 G:=JMADB: IHKUR?GGUOQ:KLHL:O
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\_klghZdlb\ghkihijhlb\e_gbilh j_amevizZzdef__j__gwiydzkihkh[hf
I_jfhwe_dljbg_kdhFfFhZjbjh\Zgby

Baf_j_ _gbjw\h~"beblgZzdZImrdhijhlb\e__gblbnbeyjghtdfhl
dhcbafzg]Zgbgh\hpRhh~"Z"bZf_Iljhf ff 5 A~ hf J_Zdlb\ghc
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mklhcgb\hkhdZaZgheljm~rgyxs&zZayf_j_gby
K mf_gvr_gblnfdZijhoh”~ys J&_j_ajb_fgbdiebygb fdhkiguo
lhdhmf_gvrZ_blhkydZaul\Z\H&fh guifih\h~"blwaf_j__gbhysghklb
[_a\\_~_gbgijz\dbh[he_ANukhdbwzklhiDZdhdzau\zib\=y
jbk baf_j gbfhsghklb
we_dljh~"bgZfbq_kxibf_ |
jhf k ihlj_rghklv>xg_ij_\u
rZxs_c fh>_1 [ulv
\uiheg_ghih ij_~eZlzZ_fhc
f_lh~bdjb gzZklhl2zZd dlp
baf_j_gbw\_~_guh ko _ f_

jb k [ g9zzdlib\ghkhijh
Ib\e_gbb hf ijb Ihd_ p=d
gZij_~_e_ \ b z

LZdbh[jZzahfij_~enh _g
gZyf_lh~"bdZng_1Zihlj_r
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h[eZklvibf_g_gbwe_dljh~b
gZfbg_kdhREhIf_1jZz~h gz
klhl 2 d]l]p _kebj_zZdlb\
gh_khijhlb\e_gbjb_fgbdz
wg_jlbbij_g_[j_"bfhfzehn
HNrNgZdhkgh\ghg_evgzrbo
bkke_"h\Zgbcy l1kwna~Zgbipy Az\bkbfhkivqzkinivi amevizibur_
\ZIIf_1jZ ijblh~rghlh ~rey j_gbyhsghklbijb zZdlib\ghf bg~mdib\ghf
baf_j_gbajb ih\ur_gguo o0zZjzdl_jgzljmadb
gZklhlZo fZeuo agZqg_gbyo
dhwnnbpb fgk8hkibb bg~mdib\gdhZjzdl_g=zlimadb
Qlh[uhij_~_eblvebygbbg~"mdib\gh&Fdjmaddaf_j_gbih\h
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khijhlb\e_gbh¥ZImrdb hf < i_j\hfkemgzZdg~mdlib\ghkXvmrdb
jZ\gZzZ flg \h \lhjhfz j_ _Zdlb\glkhijhlbl\e_glbkqg_azZxsZeh
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Baf_j_gbiyh\_~_ggujb bg~rmdib\ghkjlko_fgbdz b flo
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ijb bg"mdlb\gb¥Zjzdl_jkhijhlb\e_gbpyb__fgbd=z
<Z'gufwlzZihfokke_~h\Zgblyf_ljZ\behkamamaqg_dhlj_rghkl_c
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ih]lj_rghklvx
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h[fhildbh[jZapZ

J_Imebjhlddx i_j\bgghg_ibijhba\h~blkihfhsvxj_]lmeylhjh\
\uoh~aAa\mdh\H]lly_jZlhjZmkbebl_&ylZzd  _gbadhhfghlihklzIlz
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