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[PHMMEHEHUE 3dbERTA XOJJA B NOOYTIPOBO/II [MKAX
1715 MUBMEPEHMS TOKOB B CTEPAHAX YCIOKOWUTEIBHBIX
OBMOTOK TWAPOIEHEPATOPOB

I{amepenue TOKOB B YCIOKOHTCABHLIX nOMOTEAY THIPOTEHEPaTOPOB
(POHIBORHTCR B OCHOBHOM C HOMOILLBIO MATHHTHEX 1N08coB (MOACKOB Pos
ropekorn). Toacxi Poropckoro, K4k NPABMAO, HE MOTYT OLiTE VCTAHOH:
fAeHn HA SKCIAYATHPYEMEIX FCHEPATOPAX. Tlaf HX YCTaNORKN TPeOYeTcH
cnenmaibiian BEPYOKA B HOAIOCE, KOTOpER MOMKET OWITEH  OCYIECTRATHA
At HA CHEHHATLHEX NOMOCAX, APEHASKATI0NIXCH Aa8  YCTAHOBKH

naTauKos. Kpome TOro, € NOMOUBIO NoRACKOE POrOBCEOTO 3aMepaeTes Hes

NOCPEACTRCHHO HE TOK, 4 €ro NPON3BOAHAA. IT0 BHALIBAET QOO HEHTA
P Olip(‘,'lE.ﬂl:HH]'l TOHL, aeabenin, 2N 0H HMEEeT HEEI[H‘;.‘*.'U[»I,'_{-EI.JH-H}’14]-
thopuy,

B crarbe OODCHOBHBACTCR ULEA€C000PAIHOCTL HaMepenns TOKOB B
VCIOKOUTEABHBEI X O0MOTRAX rHEPOrEHEpATOPOT aaryikamMy Xoaaa, B oxa-
WeCTHE MATEpHAAOB 1Af AATUHKOR ¥oaaa NPaKTHUECKH HCHOJRIVIOTCR
repMaHii, KpeMHHN, CeTeHHl i TEWIYDPHT prTyTH, MB B KOBYCTRIA W
CVPLMAHHOTE HHART # T, I, {1l

JloeToRHCTED JATYRKOB  XOA1d GCOOBHI0 TPOABAAETCH TPH  H3MES
peHiH HECHHYCOHIAALHRX TOROB, LCAN PH DOYHBEX WH LY K OB e
TOAA% HCCACAYEMAEH KpiBay CHazdid anddepennpyercs, # HOTOM 101
{Ha HHTErpHPOBATECH, TO HCNOABIOHRAHNC AaTulkor Xoana Ho3Boaxer ¢pa-
ay HOayHaTh © AOCTATEMHON TOUHOCTHID KPHEYH TOKA [2].

PaapaboTianpas CXeMa HMIYABCHOTO HHTARKA JATUHEKOB Xo/dna  TpHs
peena Ha prc. 1. Cxema npeaycMaTpieaet BOSMOMHOCTL  padoTs NP
JIBYN JaTduRax, Ho MOKET AHTH HCNOABSOBAHA W IPH OAHOM A4THHKE.

JlapHas cxemMa padOTACT CACLY IOUIHM pipaszoM. [Hamardes KHROMER
[, MPOH3ROTHTCR PA3PAIL KOHACHCATORA 1w noAviaeMmuil  npn  STOM
HATYALC SATYCRAET 0AHOBROPATOD, coGpaHuBil Ha TPAHINCTOPAX TN
T2, Tlocaeauufl BLULAET NPAMOYTOAbHEHT HMITYARC, AAUTEABHOCTY KOTOPO-
Fo MOMHO H3MEHHTE PECYIHPVEMEM COMPOTHBAEHNEM R6. Muoyviaes 10-
crynaer Ha 0Gasy TpaH3HCTOPA T&, nocaeanri  OTKPHBERCH, 3acTARAAET
CPADATH EATL NPOMEXYTOUHOE PEAT P 1, HOpPMAAbHO OTKPRITHE KOHTAKD
KOTOPOTD HAXOHTCA R UETH niranus pene P2, HeoOxoanmas AMILTHTY-
Af ¥IpapaAwILeEro TOkd A@nnofl AJHTEARHOCTH Uepes JAT4RKH RGHELE
QOECneYHBAETCR R 5T0 BPE_‘MH NOJIEAHeHHEM. X I HMCD[{UBUJI'I:T![{}M.E.'
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I ginﬂﬂn}* DOCTOSAHHOID TOKA 4EPE3 KOHTURTHE pene P2, KoTopHe 3aMul-
QIOTER npH cpatathianuy pedae Pl Ilan BHpaBHHBSHIE BOALTORB X 0V E-
OCTER naTuNkos Xoaaa [OPERYCMOTREHA HOAMOKHOCTE CTANHD-
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0 A pe-g

Prc. 1o Cresa nMOVABCHOTO RHTAHHR Z3TYRKOE Xomaa,

ﬁl"_ﬂ.iTHTEIHHﬁ W& BpeMd HX BOATOHEH OT HHAKORLAETHOND WoTowHiieg
HUETOAHHOrO  TOKA NpH  noMouls  meperdiouateseft M1 w [12. Bonu-
TOBLE UVBCTBHTEALHOCTH BHIPARHHBAIOTCA TIPH  TOMOULH  PECVAHDYEMELX
conpotueaennit R10 » R11, pRAGHEHAEX B TOKORNE EOH  Q4TIHEOR
. Betxoaw aatankor Xoans, CYMMHPYACH 0 COMpOTHRIeHHax K12
R13. noraores wa ocunarorpad.

Ha puc. 2 npupenens rpadMiy 3aBHCHMOCTH HANPHMEHHA Xoaaa ot
TORE B erepucie jas £, =20 ya w {y = 125 ma, NOKASLBAOMNE HHAYH-
TEABHYI0 SPMEKTHEHOCTL HMIYALCHOTD NHTANHR JIATYHKOR  DOBBILEHILIM
OM yOpapicuns.

Ha PHC. 3 TIPHBEACHEL  OCUHAIOTPAMMH Hanpamennd  Xoaaa  apu
HELX JHAUSHHAX TORD B CTEPDIKHE VCTOKOWTEILHOA OOMOTKH M HpH
125 Ma, CBHARTEALCTBYIOMME O BOIMOKHOCTH JOCTATOMHO TOAHLIX
EPEHHI AQHE HEOOMBIINX TOKOB B CTEPKHANX Ropanka 250 amnep.

~ Ham M3Mepenufi Toka B CTCPKEAX VCHOKOHTEALUON 0OMOTKH AaTaH-
fﬁm.uﬂ E'EI@EDJIHIGTE-Q B 3a30pax eppOMUrHHTHOTD MAFHHTOTIPOHOLA,
ABROUIETO CTEPKENL W COCTOMILETO H% ABYX NOJOBHHOK, KaAds
C BAKAWOUEHA B COOTHETCTEYIOULYI0  obofimy (puc. 4). Tagol
JOHOIL JECKO YCTAHABAHBAETCH HA  CTEPKEHL  VCOOKOHTELHOH
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Puec. 2. Ppaiusy  32BHCUMOCTH HATIR- Puc. & Counanorpassa AN e i
weHiHn Xoana 0T TOKA B CTEpHHE NEH ¥onaa mpH pasaiudey 3MANSHIRK TO-
i, =20 Ma (Kpinon 1y i, =13 wa kA B crepwue o npe §, = 130 M,

(1punaa 2)

Piesd, Sewis Marniionptned: 1— ks aboiua, Do HUWHAS GOJCHIHD Ml

BPOTOAA, S— 1R IR, A — KOMERYEL Ao paruii Noang; H— CTe[KEHb ¥ ONDROWTEA b=
HOI OhMOTHE] T— RepXHAN NOADBHEL sargiTonponoga; S — REpXHEd ool 9— BHIT:



1 = Mpusencsne siperra Xoasa o NOTYNPOBOAHHEAX =

TRH. Tlomeas B kaxcapi jia ABYX €r0 BO3AYIHLIX 3330DOB 10 01

¥ astunky Xosaa, HOKPEIT

BIX CA0eM KOMIEVHILA H CORIHANE STH naT-

O TAK, uTOOM BANSHWE Blelliny HOAEH BIAHMIO  KOMOEHCHPOBAAOCH
€ 8), HONYUHM CXEMY NpaKTHueckH CHOGOAHYIO OT BAHSHHA BHENINY

e

e

ATATHBAIOTCS  BHUTAMI, A BEIBOAB  AATYHKOBR o

BHHPOBAHNLM  npOBOIAM

HTSKT NofawTes Ha HIMEPHTEABHYIO cXemy. [lay-
OOTBETCTEMH ¢ palo-

i1 Xoaaa noabHpaTes 8 ¢
| TeMIepaTypoii n MaLTHHe,
IO ODBINHO HE npeswmaer

eB0BARIAM OTBEYAIT KpeMunesse fatynki Xod-
PaBounii auanason TEMIEPATY PEl KOTOPHX HAXO-

L Ha ypopne 150200 °C,

OBECHeveHs AnnelnoeTs

B0 BCEM Hanazone masepsesuy TOKOB, TK Kax
(O HPH 5TOM CHTHAT HA BLIXOAC AaTuiKa Xoa-
ACT JUHERHO 34BHCETh OT BeAmuHNE Tok4 g

eHES

J_E,?_ﬂmnpemle NpEIeJOR JHHEAHOE va PAKTE PHCTR-

IFHHTONPOBONE MOdKeT PETYAHPOBATLES ero BO3-
M. zasopom. Srop PEryAHpOBROR  noasia

M HESABHCHMYIO OT MOJOMKEHHA JATHHKOB OT- ~2208
AbHO CTepikus [1]. OGofism MAFHHTONPOBO 13

HEDES  TOKOCTEMuLIA

HEPXHHE Npenea ko-
130--200 °C. Bzum

Beawuing HHAVELHH

KPHBOH HaMmardHampa-

w2l

Pue. 5. Cxena cra-

HHOHAPHOID  [HTaing

C JIB]-"-"G:II ANTHH B i
Komra.

.'T:”_'tfﬁl_imnpﬂaﬂua MOMET DLITH AUCTHTHYTO. BpHMEeHesien MaTepEann ¢
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2, B, Cxema maxerioi YeTa-
HOEK 1.

-éﬁ.ﬁﬂ,}rm&e AHAYEHEE
TEABHO OOMOTEH MeK

UHeR  macuiuenysy.. Haactnnm  ws sy
MATEPHAAOR Hy® 0 HEPEAORATE B Halope,
JRCHEPHMEeHTAAL IO 0RO YETAHORAEHD,
370 XOPOWIHE peayaktaThl MO0 oy -
UHTE, Covetag Apa MATEpHaa: nDepmainoi
Mapin T9HM u craas 344 p nponapi i
L4, Tlpu maamx torax O CKPHBOR . Hi-
MardHIHBanun onpejeinercs o PHALETOE M
Mapin T9HM, nueciuny sucokyio nasan-
HYIG  NpOHHUGEMOCTL, a upH Goaelnx
SHANEHHAX TOKA XOx aTof RPIECH Hamar-
HHYHBAHNA onpeneasercs crainn 344,
Hag namepenys toxa LTERIKHE
VEMOKONTEALRON  COMOTIN MRH. OOMOULH
JATHHEOR Nogaa Gkian HCNOALEORAHA MA-
KETHAH yeranonia (pue. 6), CCOpaHHAT na
baze noaioca ACMOHTHPOBAHHOID rHApOre-
Hepatopa Eperancroil TIC ¢ AHaMerpoy
CTEPIKIR YCNORGHTEALHOT 0BMoTIH 16 jiar.

CHEYCOMARBNLHOTO TOKA 8 anyy CTEDIHH N

#a0Ck o1 O x0 1000 a nocpescrsom Tpaite-
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dopyaropes  Tpl u Tp2 (0, = 240 wut., [ =458 w,~1 EHTF;;_;;
I, =1080 a). Toku mH3mcpaaHCch HEpes Tpanc)OpMaTOpH TOKA THHA
¥TT—6 n asnepumerps 3—39. i

Jlas ORWTOR GWAN HCNOALIOBAHE FEPMAHHERHE AATHHKH Xoaaa,
HMEIOIHE CACAVIOHING MAPAMETPH:

FEOMETPHUCCKHE PA3MEPE B MM — ad3x0.3;

AXONHOE 1 BHXOLHOE CONPOTHRACHHE B OM — 53;

MOLHOCTL PACCEHBEHUN NATUHKS B BO3AYXe MPH TEMIEPATYPL 18°C
B.amt —(h1.

Jlatunki X0Aaa, BRAOHEHHBC N0 CXeMe, NPHBEASHNOR HA puc. by
YOTAHARNBAIOTCR B BO3AYINHHE  3U20PH smariiTonponoaa  (SCKR3 oM, HA

o \,
pHE: 4), BEAHUNRG KARIOTO M3 3030POB PaBid T 2 arm, Hanpamenue

XOAA8 HAMEPHAOCH BOALTMHAANIMICDMET O SACKTPOHHOM CHCTEMEL TH*
fig @ 506 npy NPONYCKRHMN Hepe3 AATHHKH  X0aAd  HOCTORMHOTG Taka
ly =90 Ma u OpH PAIAKAHWX IHOUCHHRX TOKA B CTEPMHE YENOKOHTEbe
noft otmoricn, CHRERNE YOPaBARIQUINY  TOROR BEALBAET  YMEeRbIHeHiE:
9. 1. ¢ Xoasa, oanako KosHOHUHEHT 3amaca GHA REOOXOANM ANS HCRAIOSS
YEHHA BO3IMOMHOCTH ﬂEpEl‘pEBE MAGCTHH.

Vnpaganiouipe SASKTPOLR ANTUHEOR Xoaan NHUTAIHCL HEpes perys
JMHPOBOMHLE VCTPOACTRA OT CeTH NEPEMEHHOTO TOKd 990 e, 50 ey, P¥
obECTeNNBEeT XOPOLICEe DHAPEMATHHE H NJBRHOE PEryANPOBAMAC YU
ARIOUHE Tokos AaTYHKDB. KakAuf H3 TOKOB pPEryaHpoRaICH HEe3anHCH=
Mo, uroGi MO#HO GHA0 ofecnedHTh PABCHCTHO BOABTORMIX HYBCTHUTENR=
poctefl NEepsBoro W BTOPOrO ASTIHKOE Xoadd. :

Hasepenus NpoBOARANCE NPH TEMOCPaTYRE oxpykaowe Cpe bt
20°C. PeayaeTath HCcAenoBauull NpHBEleHH Ha puc. 2 (xpusas 1, 3H4=
-yenus wanpaxenuit Xoansa obo3nanens KPYRMEIMH).

Farem (A0 PACCMOTPEHO BAHAHHE Ha NOKAAWHA AATIHROB Xoara
MAFHITHOTO TOAS COCENHEro CTEpKHA YCNOKOMTEABHOMA oOMOTKH, ueped
HOTOPHA NPONYCKAACH CHHYCOMASALHED TOK OT 0 no 1000 @ nocpeacTBOM
rpancipopmaropa Tp 2. JaTwitkn Xoanra OBAH BRADHEHH 10 oncannof
prie cxeme. [anpaaxenne Xoaaa M3MEpsIoch BOABTMILAHAMNCPMETHOM
SAEKTPOHHOR CHCTEMK THDA $—506 npr pazIHYHBX 3HAMCHHAX TOKOH "
CTEPHHAX YCNOKOHTEARHON aOMOTEH. Pe3vabsTiTh HIMCPEHRH npiBeAein
pa puc. 2 (kpuean 1, sHaueHus panpakeniit Xoaaa 0603HATEHN KPECTH:

gamn). Herpyano 3aMeTaTs, 4T0 BAHAHHE MATHATHOTO NOAR  COCCAHEr
CTEPHNR YENOKONTEALHOR 0OMOTKR NpH praoueinl narapka Xoaia no

“ g epe, TPHUCACHAON HA pHC. D, TPAKTHHECKH OTCYTCTBYET.
B0 NPOREACHO TAKIKE HIMEDPEHIHE TOKR B CTEpHHE VCMOKOHTEMh
WOl GOMOTIN [IPH NOMOWLE CXEMB HMIYALCHOIO RETIHHA ABTHHKOD Ko,
aa (pue. 1), Jlarankn Xoasa Guan yCraHosACHM B BOSIY HHEREE BR300
Marupronponoad (puc. 4), BeAHNHRY KREKADIO Ha anaopon KOTOPOro pn

(1 .
Hy — = 2 MM O6ILee RMXOAHOC NANPAXEHNE NOAABAIOCH #A OCLLHAA
L)

-



“Hpustenenne sgpocra Xozas o AOAYTIPOROIN X fr g

Tna K 105 npn nporiyvexami HEPEH AATHHEN OAMHOUHUX HMIIYITh-
IBCTORHHONO TOXA amnantynofl 195 wa n RANTRALHOCTLIO 400 ar cen-
| CTEPIKEHL YCTOKOHTEALHON obMOTKH NPOHOYCRANTH  CHHYCOMAAAE-
£ 07 0 10 1000 @ coraacno pic. 6. o ocumagorpassay noerpoen
dapucimoctn Uy = £(1), npnaexenumf ua puc: 2 (kpusan 2). Cp-
CKpHBbie 1 o 2 ua puc. 2, BUAHM, 970 BOTLTOBAR 9yBCTHHTEANL-
BAWTIHES XOAAs, BRAKUEHHOTO np CXEME COrMacHo pHe. 5 pagxa
Jds IPH HMAYARCHOM mHTEHIH Aarumuka — 1,415 wela. Bro 3ua-
HO YBEANNITL PECYANPORKOR AMIANTY At HMOVALCHOrO TOKE |
GCTH-
SIBTATH HCOWLTRHEN noOKAZAaN, uTo HPHMEHCHHE AaTunkoB Xoa-
I"H_IIG OGABTHACT MPOH3BOACTR HAMEPEHUA TOKOR R CTEDHIHA X
ABHEX 00MOTOK PHAPOIEHEPHTOPOR | 88T BOSMOMHICTS 110 RAL
BHOCTE,

HoanTexnseck HHETITY T

. Ko Mapxea Mocrynnao 18.X1.1967.
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