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piaxifi eprexThu, a H0KaTKOBO TAOGYTAPH-
30BYBATHCA,  YTBODIOIOWH  BHCOKOB's3Kkili
wnikep, skift He criopaas i3 IMiuOBANIX
nOBCpXOHb, HABITH  AKIO  BOMM  GymH
waxineri. Yactamku VC, Gynn moshictio
i3omboBai omwa mix omHOi i mpHHLMN
Ilapri-Botpapa ineanbio pikoHysascs. ¥
3Ky I3 SHIKCHHAM CHTH CTPYMY Y
iunyeci rauGnsa 3TB Gyna MinimaibHoto,
TPiUMHH HE yTROPIOBATACH, A MexamitHi
bracTUBOCTI HamnaBIEHOrO MeTany i Horo
3HOCOCTIiKICTS GyH SHA4HO BHUL HiX Y
neneropawitx Ginwx wasysax, M, Takim
UMHOM, PHCYTHi MPH HADOIKeHHi HOBHX
BHCOKOe(beKTHEHI Texonoriii
IMIAIORAILHOTO  HATUIABIEHKS NpH  SKIX
nossicTio pukonyerse mpwrwn lapni-
Bousapa

Tepmoobpabia

Icuye  skualiveHue 12  OCHOBHHX
Mexaniowi  GHHITHONO  mepeTsopenis -
nepuIHii, CYNPOBOMKYETECS  OCAIKEHHAM
sapGinnoi  gesu  (esvexroinumii  posnan
IiepeoXOTOmKEHOTO  aycTeniTy), & ApyriMil
Bukmotae Taxe ocamkenn (“ayeepur’
Benn Kobasa). Jlerysanns Fe-C cnnasis V,
Nb, Ti cnpusc nepuowy mexanismy, a
nerysauns Si, Cu, Ni cnpuse aii apyroro

Mexauismy. Y ofox umamkax Bci ui
enemenmn  nocwmoioTs  mporapToaricrs
crnasis, Tomy BCi panime o6rosopeni
npouecH  MOWYTS  xOmOBHIOBATHCA
Gelivimnum  raprypannsw. Y mapapmiii
Texsonorii  GararooGiussounii  Bapiant

Tepmisoi ofpobki nomarac y GefiniTHomy
rapTyBaHH DANHBKIB NG rapatol BHGHBKH
3 dopm i ouMuyBanEHUX onepauifi. Ona 3
aliGinew  ckowOMiHHO  AOULNbHIX
Texonorifi  nepeaGauac  samypenns  ma
HeKinbKa CeKyHA POINEHEHMX BHAMBKE (3
TEMMEPATYDOIO e BHINE KPHTHHHOI Aci) ¥
Xos01y Bony aGo possuss NaCl, a nicns y
Kunngsy BORy Ha Tpbamwmi uac (6e3
neperury Towcn M), i3 Hacrymmm
nepenocoM y 3mualiy Tepmoniu  anx
npoveneri isoTepidnoro  posnaiy
ayorenity (manpuknan, 0.8 romMmd npu
370°C a0 inuoi HeoGXiaHoi TemnepaTypH y
sanexHoCTI  Bia poswipy | monowem
"ayCPePUTHOTO BiKHaA", SATAHIX MEXAHIHIX

BnacTHBOCTeli i 0BpOGMIOBAHOCTI pisaHAM
matepiany) [24,25].
Tnuwi noni Texnonori

Bucokoneronaniii Gimli wasyn Moske
posraszaTics Ak kapGimHit Thepm Cran
TOMY, 1O MK LMH ABOMA CTITABAMH HeMa
npHHUMIOROF piskiud. [ificHo, sanazicsi Gini
wabyHW | HamBucokosyrienesi crani (‘ultra
high carbon steel” UHCS npog. O, LllepGi,
BUKOPHCTORYIOTECS  3MICTh  CTAHIGPTHAX
weukopisansix  cranedi (145,14 Y
ocrausii sac Ha oCHOBI LBOTO PO3POGIEHO
Hosi exwonoril,

Onia 3 mx [26,27) sackonana wa CBC.
Haa KepaMisHoio (JOPMOIO BCTAHOBIOETHC
BOTHETPHBKA Peakwifina KaMepa, & Mk HIMH
NPOKNAZAETHCA TOHKMIE THTAHOBHI mHCT. Y
peaxuilinili Kamepi poswiliyeTses Cywils
nopourkis Fe;03, CriOs i WOs, Al i C, i
NIAUATIONTECA  HeBEMHKON  KimbiiCTIO
nopomky Ti, 3amanesoro y ceow wepry
seyalinim cipikom. A Hac ropist
npoxomsTh  Knacami  TepMitsi  peakuil
ouosnenna Fe, Cr i W 3 ix okucris
JOTOBHeHi  iHWMMH  eK3OTEDMiHIMIH
peaxuismu kapGinoyrsopenta [28,29]. Y
3A0Kky 3 JOABAHHAM TCIOBHX e(exTis
amox  Tanis  peasii  amiaGariana
TeMIepaTypa rOpikiA TAKOTO KOMILIEKCHOTO
"riGpumHOro" mpowecy Ayke BHCOKA - ilte
3000°C. ToMy NpOAYKTH peaKuii SBASIOTH
coboo  pimuy (e memimmch  Ha
TYTOMIaBKICTS  KOMTONEHTiR), ska micn
BiOKpemseHHs  BiX  piakoro Ky,
nponaoe THTAHOBWH AMCT | sanoshioc
epawmiuny dopy.

Pospobieso Takox papiant moaiGHoro
npouecy npH AKOMy BHCOKOMeperpiTii
PO3NIAB 3ATOBHIOE MPOCTIP HAX CTEPKHEM
MeTanopisanboro  iHCTpymety  aGo
GypunbHoi  kopomki | meranypriumo
IPUBAPIOETBCR 10 HirX y Ot onepawt, Tith
camiM, BHKMONACTHCA onepaUin  naiiki,
CICNEIOBAIA Ta MEXAHITHONO KpiMeHH.

Ha pic.21,a nokasaro mikpodotorpadiio
ORHOTO 3 TAKIX CTLNABIB, 1O CKIATACTHCS 3
KpynHux  kpucraris  WC  oxonseHix
warpuuero 3 crasi UHCS 3 nyxe picormm
BMicTOM Byrewo (~2%) i Bomb(pamy
(~24%). Lz Metasiiuna 38's3Ka KapOima Mae
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HASHO KpAWi BAACTHBOCTI Hik KOGATBT y
TpamMuiiHKX TEEPIMX CLAGBAX TOMY, WO
BOMA He TINHKH UCMEHTYE HAITALIKOBI
xapbine, ane i camocTifiHo  CnysTh
iHCTpymenTanbHiM MaTepiatom. Ha puc 21,6
BUAHO, WO KOMIMeKCHi kapOimu y it
MaTpiLi rOGynApiOBaNi 3a MeXanizMOM
peonuTea i Taxum wnsoM mpummun Iapni-
BouBapa NOBHICTIO BUKOHYETLCH,

Y usomy mpoueci W memoaso
savinuri Ba Merw foporwi Ti Tomy, mo
TiO;  myKe  nOraHO  OHOBMOETBCH

‘aoMiKicaHM MOPOLIKOM, 3 BUAINEHHA Terna
y peaxuil Tepmiriioro THny Hesemake. 3
Meroio otpimanns xapGigocran'' 3 TiC
Gyna niswite pospoGrena i iua TexHonOrin
[3031]. 3rimio 3 sumeskaanoio
TexsonOriEIo y enextpones craaBnAIOTECH
Bei inrpeientu kpint Ti, skl HeMOXIBO
BBOMMTH y BEMMKMX KITHKOCTSX y PO3NIAB
TOMY, IO PUIKHit MeTAN MOBHICTIO BTPATHTS
pinkoTexyHicTs (npn MacuBHOMy
dopmysanni TiC). Toni mopowox Ti abo
FeTi nonactscn GesniepepeHo Ha crpywins
PO3MNABY Nix HAC 3ANIOBHEHHS POSMHBHOTO
KoBA B sKOMY (OPMYeThCR  Ayke
BHCOKOTeMMEpaTYpHUi mnikep (B pesynbTati
TeMmepaTypa MeTaTy He HIKYETRCE, a
wasnaku 3pocrae Gimsw ik ma 100°C y
38'A3Ky 3 BUAITEHHAM Teria pH yTBOPEHHI
TiC)

Suomerms, Mr/cy

Taepaicrs HRC

Puc 19, Toxasns swomysawns sasyuin CY i
BY (uen. 7a61.3) s hysxais TRepIOCTI (3 THTONY,
simascuowy | raprosamosy  cramag)  y
mesaexsocTi sia wix crawis i swicty V. (mpi
wasauTaesi 3 MlTa)

Lieii wikep nepemuBacThea 3 KoBUIA Y

Merarisny  (opmy-Matpumo, B akid
NPOBOMMTECK  mpecysaus 60  muTEO-
BuaTioBanHA. Buianewa 3 meranisnol

bopmu saroToska (e Harpira 20 Ginoro
Xay) WBMAKO MUIAETHCA  AORGTKOBI
‘onepanii raps4oro AeopMybaHHs MOKK Lei
xapGinuuii  cnnap smaxomaTheR
HannacTHarOMy cTari.!

Takuii mpouec Moxe BkmouaTH B cobe
PEOAMTTA, MTTA B KOKif T2 PHIGRTIOBANHS,
DKy  UITAMOOBKY Ta  IMTTE-KyBas
(npouec "autoforge") i Mowe cryxuT y
AKOCTI MPOTOTHNY MaHOYTHIX KOMILIEKCHIX
TeXHOAOriH, WO MORXHYIOTb A€KibKa CTali
rapao0i 06poGKH weTany.

Y ofox mpukmanax Qirypyiots cnmasi
npaKTHIHO GEaNOpHETI B TOM HAC Ak 3apa3
amanOriuHi CABH  OTPHMYIOTECH Tinbkn
METORaMH TIOPOWIKOBOT MeTanypril, ki y
GinbOCTI BANANKIB MPUAAIOTh NOPHCTICTb
OTpHMaHIM TPORYKTAM.

Hositwi  Texwonorii  pospoGieni
OJlllepSi  (Wapomkeroro  Onerom
Jimsrposusen MepGininmw) [32] Hauineni
Ha possurox npoaykuii UHCS orpumasior
260 MeTORaMH MOPOLIKOBOI MeETARYTIY, 360
rapsun  dedopysammam.  Brasanii
POIBHTOK TeXHOMOFIUHIX mpOLECia TicHo
nepenneTennit 3 MPOGAEMOI0 3ACTOCYBAHHS
npususny Wlapni-Bossapa. [lns  Ginww
neTansHol inopmaii uHTadi BinCHAAIOTEC
R0 ornszay [33]

Astopu  sucaonmoioTs  nOzIKY  A0KTOpY.
CKCenrybre 3  imorumyry  imaificsix
wpapimiia i npod. Y K Harrepmxi - repisniky
(axymsrery seranypriioi | warepiaosmansol
iruicenepii IHATHCHKOrO iHCTHTYTY TexHOOri (M.
Xaparnyp) 32 HAZaHy MOKIMBICTh POIBHHYTH
sesxi acnextw Aauoi poboTH, a TaKox npoj.
O.L1Lep6i 3 Crandpopacskoro ymisepcurery
(Kaichopwis) 3a ninie Haykope MHCTYBaKH.

' Tepin "kapoiaocrans’ (xapoimt +cranesa

MATPHIA) BAC BBCICHAH Y AHEIONORKY ITCPATYPY.
Towpito  simdnmumo y swasky 3 sncokm
BMICTOM ByTICWO B KapSiaax Uk Matepian e €
Cramo, a ABMRE COGOIO pizHOBA G100 HaBYHY
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PERSPECTIVE TECHNOLOGICAL MATERIALS
(WHITE AND STABLE-PARTIAL CAST IRONS,
MECHANICAL CHARACTERISTICS,
MICROSTRUCTURE) AND PRINCIPLE OF SHARPI-
BOTCVARE

A.A.Zhucov, Yu.Yu.Zhiguts, G.I.Silman, L..Agapova

Non-alloyed white cast irons have large briteness that is connected with their
ledebourite structre in which the matrix is cementite. Afier carTying oul of not
plastic deformation the matrix s grinded and the structure begins 10 correspond (o
‘Sharpe-Bochwar principle. Another way of achieving the same resul is by means
of alloying of white cast iron V, Nb or Ti. The carbides formed afer alloying grinds
an integral brittle marix. Thus we have a possibilty to get white cast iron, which is
used, not only for casting but for swaging, welding and surfacing as well. Besides
alloyed stable-moltled cast irons and carbidosteels arc investigated in the given
paper from the range of vision of Sharpe-Bochwar principle.
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kyrom. Ha puc.lS Tauii memapuTHuii
xapia, Ha wacti, pamamoBO  Gys
Niepepisaniii B3TOBK OCI NEPUIOrO MOPAAKY
("crosGypa”) | omwowacso m3zomk oceit
simraryxens  mpyroro  mopsaxy.  Taxi
BUMATICH HATBUMATIHO PIAKO 3YCTPIHAIOTHCS
Tus ne menwe, KLTBKICTS TaKHX ACHAPHTID
Moxe Oyri Ayxe BemuKoi y Merarii
MaTPHIl,  XO4a  BOHH Yy  OCHOBHOMY
3ANMUIAOTHCA "HEBHAMMHMH" .

I'padit  Taxol mopiisol  esTexTikir
yraopioeTse Sa fi MewaMi | Bunasac Ha
HaBKOMMMHIX rpadiTHUX MAACTHRKEX 3

Puc.12. Tew cave mo i wa puc.ll, ane mpw
somatkosomy rerysawi 12% V: a - murwii cran,
x100; 6 - nici 60% rapsioro aedopyysasius, X400

HeoGxiano niakpecnm ocobmsy poas
Kpewmito y opmysanni Taxix crpykTyp. 3
omworo  Goky Si cnpwse  rpadiTisauii
ByFIewo, AKINO BiH He 38 A3aNMT Y KapGiAx
MeC. 3 inworo Goky Si 3Hipkye KpuTisii
BMICT BaHAZiIIO M SKOMY Taki CTPYKTYpH
nowmnaioTs 3'apasTHCA. Bin € cnpamxciv
"monapysxom  mpupomu". Ha  prc.l4
criocTepiracTbes TpOXH GitapHOI eBTeKTUKI
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MEXAHI3MOM "PO3JIYYEHOD"  EBTEKTHIHOTO
nepersopenns. TaKMM UHHOM, BHLIEIrafani
AHAPHTH  OTPHMYIOTECA  BITbHMMH Bl
rpadimnoi  dam i rpaors  poms
awiuBiosanbHOl  cknanoBoi y  marepiai
xomnozTHOTO THY. Y UbOMy BNaZKY
siawocHuii  swicr  rpaity |y cnnasi,
3PO3yMilo, McHIIMH, & TBCPAICT CraBy
BUl@, ane y 3BA3KY 3 MIACTHHYACTOK
dopmoro rpadiry oBpoSmoBasicTs pisarrsm
ANHILAETHCA AOCTATHEO BHCOKOIO

VC + aycrerir. Tlpu Gimsu  sicoix
KOHUeHTaUY  pakaito 3 snsIOTSCA Ak
nenapmn VC, Tax i siasawa Ginapua
estextia  (ka  pic.136, ocramka y
OCHOBHOMY MPOTIALACTHCS K AYKE TOHKi
Ttk VC, 110 pOSTALLIOBYIOTSCR i
ReHinM KyTOM - 4acritie acbor0 120°)

Y usowy bHmamky sigHochuii  saicr
rpadity y cunasi, sposyino, menuni, a
TBEpAICTE CrIAABY BHUIA, ane y 3B'A3KY 3
nmactimacrol0  dopwoio  rpadity
obpobmosakicts  phannaM  sanumacThca
HOCTaTH5O BHCOKOO.

Jerysanws  pamamew  crabineo-
noOBIIATIX waByHiB 3 MAACTHHUACTIM
rpaditon nizsye ix witsicTs npw ST
(o6 = 2700 M), omxosacko is
3HocoCTHiKICTIO i MiticTio Ha BTOMY, ¥ TOI
ac sk awnQpukuiinl  sractusocri i
crifixicrs  npoma  swomysanus  TpOXH
smbkytoTscs. Barato aetaneit waunmn (s
Tomy eI Aeran s asToTpaxTopHOi
npoMHCIOBOCT)  MOKYTh  eexripio
BHFOTOBATHCD CaME 3 TAKIX CTainbHO-
NOTOBIHMACTHX sabyHip.

Crabinbtio-nonopmuacti  wasymn 3
0y RAPHHM TpAQiTOM, 5K MPABIAO, MAIOTS
MiKpOCTpYKTYpY Titny "BO0BE OKO" (BapiatT
"5 5Ke 0K0") y 38'S3KY 3 BHCOKIM BHICTOM
Si y werani i mikponiksavicio Si y croposy
CHTDANIbHHX YACTHH eBTEKTHUHUX KOMOHif
(prc.15). Tnwa sacTuwa Matpii We npocTo
epITHA, A CKIAMACTBC 3 MPORYKTB
eBTEKTHINOO NepeTBOpenHA y cuCTeni VC
+ aycrenir. TaKi CLaaH MaioTh TPOXH HITK]
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anTnpukyiiini i nemndyioui practusocti,
crifikicts nporh 3HOuTyBaHHS,
Temmonposimwicrs, 4 TaKox  onip
TEPMOWMKIIMHHM  HABAHTAKEHHAM Y
nopisuAHi 3 AnanOTiMHMMM CrigeaMH i3
nacTHEuACTHM rpadiToM. AJe 3 Apyroro
GOKy BOHI MaioTs HAGAraTo BMILY MiLlsicTh
B = 2000 MITa npit V% 0.6,

Puc 13. Tex cave uwo i ma pic.ll, are 3
ommomn serysasunx 1,3% No: a - mmui crar,
400; 6- nicus 60% rapsoro aeqpopysanas, (<100 §
400 ianosiano) Tlicns  Tpamncrus  nimazon
wipowni) "a"  Gys  sommiopo coackriHo
oucncit rapy novirpme (v Andepeniaui
3 MesC i MeC)

rpadity
S ———

Toswa  raobynspusauis
Rocaramaca  npi

mpouecy | KowmeKcHuX  mopudiKaTopis
[17), wo ewimyiors 6...9% Mg; 4...8% Ca;
45..55% Si; 10..15% Ce (P3M);
15...20% Cu (iHwe 3a51i30) | noMiwkm,

Puc. 14. Te ux cave wo i puc. 12 ae mpw
auioKeHoMY 20 2% BwicTi ByrTewo y cnzasi; X100
(i 8) i X400 (6): a i 6 - werwii cran; » - mics 60%
Fapri0ro Acdpopysars

Ha pHc. 16 napameTp sHowysais nozano
s dyskuiso Theprocti (HRC) s aox
Tunip vasymiz cipux (CY) i pcokomiumx
(BY). fix ue gobpe swao, crnasu BU
wabarato  awococriiixiui. IoGynspusatia
rpadity cumbro nimmmye crifixicrs npoti
anowypanna (prc.17), sxa puwipionanack
TepTam 3 aGpAsHBHOK0 CTPIAKOIO (xintrmiti,
(asopuii Crnan uasyhin Kapeacko y Tabn.1,
2'1a 3). Baauno BiniTITH, WO NpH BuicTi
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V, Ginbie 4,0...4,5% 3HOLyBaHNA MOUHHAE
poctn  (pucl7). Le € Hachiakom
POSTIANYTOTO B spMIA - SGimHenns
aycrewity (a0 npomykrie fioro
€BTEKTOLIHOrO PO3NALY) BYTeUeM y 383Ky
3 Jioro nepexozom y KapGian VC.

Ha 3avepuientis 1b0r0 posainy noTpico
Waramat, wo mpobrema  CrabinbHO-
nosOBMINaCTIX wavyHiD He HOPA: el cip
“aByHH, $K TPABMIO, BMILYIOT HEBEmMKy
KinbkicTs crabinbHin oxcikapSosiTpiis Ti
(C, N, 0), wmo nix mixpockonom
cnocrepirmoThes  y  marmaxi  manwx
HaniBnpo3opMX KyGiix aGo OKTAETPMHHIX

KpucTanis, ki MatoTE poxeruit a6o royGHi
sixrinok. Binvosimo, weofxiano TisKH
HOMOBHTHCE 1> BHGIP ZOBLABHOT TpaLi ix
BMiCTY BiUE AKOi Cipi 4apyHH GynyTh BKE
BbaKaTHCA  CraGUIbHO-ONOBUHUACTNN
ToTpiSHo  Takoa  BiGaHATMTH, WO 0
npoGnemy wa npoTsi GaraTsox  poxis
irHopybani.  ABTOpM  CTIOAIBAIOTLCA, 1O
NOHATTA CraGinbio- RONOBMANACTHTT vaByH
cKopo Bilize y tip OKmil BXHTOK y Hayui,
Textonoriammx  pospodkax i B
npomicoBocCTi.
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Puc15. Mixpocrpysmypa Crabims-  Puc.16. Buonewns aikpo-  Puc.17. Mixpocrp, "KTYPA THRY
HO-NIOOBHHYACTOrO 4ABYHY 3 BMICTOM ~CTPYKTYPH C7aGMM OKHCACHHAM "BOnonc  OKo" y  ( TaOLHO-
37% C i 28% Si b A sopmM  TOBTPAM  MOBEDXAI NOIOBMINACTOMY micOKoy HOMY
crocrepiracncs  apiGwa  rpaditha  wikpowsida craBineo-nonom- a3 troSyaapiee rpa HTON
emrexa; x100 “acroro wanywy (3.6% C: 28% St (3.8% C: 34% Si; 0.4% M
1,8% V) is copbimmoro warpmicro, 1,0% Cu: 0,04% Mg; 5 0,00 "%
» kil swaxonsmscs acuapute VC - Ce: 0.8% V). 400
(o yroopioroms  xapaxtepmit

nisepynos) i mancruwsacri

pai; x100
3Jpaprosanns i mimioioue nanaanseH s Tomi, FOro CTpyKTypa nepeTBOpiOETHCA Ha
Sbipronite Maoyi 5 dseyaousto B "inbeprosany” (HusbKOBYeEBHil MARCTIY-
craumo  samman  Gyno  cknamioio MM O MABYH) - TRILIMAM HE BHHHKAIOTS.
npoGremoto.  Topionano  sazomineni ¥ PoGoTa Gyna nponomxena y Bimut,
pesynbTaTh StpiyioTaer npn  YAropori i Xaparnypi (nain) wixom

mikopucraisi. enexporis 3 Ni aGo FeNi
[18,19). Ane ®.IKicc 3 Bpasurii i fioro
HIMEUBKI KOJIerH BHABMJIM HOBHH MeTON
‘3papioBanns. BOHH BUKOPHCTOBYIOTS 3aiHi
enexrpomn nerosani V, Nb i Ti [11],

Kome npw  3sapiopanii  yraopioersca
Ginuii wasyn WA rpawnui manmasneroro
merany i 3TB y Burnani npomiiroro wapy,
Bin  oGlawoetses  myrneuew,  ane
aGarasyerson eryioumn  enemerTaMy |

SAMTTA ABOX HANpasieHh | BHKOPHCTAHIH
nikenesnx enextpozin 3 V, Nb i heseaxoro
Kinbkicrio Ti (mps uboMy 'seascrica
MOMIHBICTS He CrnassTH Ui eeveni 3 Ni,
a snomm ix y obmasky enckrponis). Ha
puc.18 Buano komnakTHi kapGinn MeC
YTBOpeHi y TakoMy 3paperomy wsi noGm3y
3TB  samicrs  3sMuaiiHOro  KpHXKOTO
AeneGypiTHOro wapy.
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Puc. 18. Tloxadux IHOWYBAHHA S4BYNY 3 MAACTAHNACTAM rpagiron: @ - CY 5 7a6n3 i © - sasyny 3
FroGynApHAM rpacpiton, s Gywix muicty V mpw masasricreex: 1) 1,5 MTa; 2) 3 MITa; 3) 5 M 4) 7.5

MITa; 5) 10 Ma

ST TIOKPUBATH CTATEBY MHTY WAPOM
ByTTeUEBHX BONOKOH | MpOMYCKATH epes
WX cpym  (Ponoksa  Tawo
eneKTpONpoBigHi), TO DKOyNeBe  Tero
iiiiioe  spMme  Ayke  wewixoro
KOWTAKTHOTO  Haryianemms  (oGepwena
carexiuna  peauis). L ofymonneno
BHCOKOIO 3MOUYBAHICTIO BOTOKOH PIAKOIO
cranmo i pecokMMi  Kaningpumi
BIACTHBOCTAMM  CAMMX  BOTOKOH, 1O
“BoMoKTYIoTS" pinky (asy i TuM caMim
BINBOZATS ii 3 30HM B3AEMOZT ABOX TBEPIHX
Tia,

TMions saximuenws il enexrpuasoro
immymscy  map  pimoro  wasysy
ePeTBOPIOETECA Y AOGBTEKTHHHHH G0
eprexTuanii pinkitii uasyn [20.21), st
nokpiBac CTas Ka rnuGisy 0,5..2,0 MM (0
6w y pobori [20])

DaKTOpH, 1O YCKIATHIOWTE Leli npouec
Taxi:  l)piaci  esrextiwami i masirs

poeTexTmumi  cnnamm  Wamsmmaaiino
piaxotexysi i ToMy MaioTs nimsuumeny
Cxunbhicts  crossama i3 awiumoanol

noBepxHi; 2) OGepHeHa eBTeKTHNA peaKLix
TnorMHAE Temo; 3) fereSypHTHA CTPYKTYpa
HanpaBieHoro  Merany he  piANOBIAAE
npusny  Ilapni-Bousapa | Tpimusn
MOMYTh BiHHKATH nOGMI3y 3TB.

Jlerysanss V mo3sosse BHpimATH ui
npoGaemy (22,23]. Tloscrs puroTosaeriti 3
BYrTielieBHX BOJIOKOH HACH4YBAH WITIKEPOM
iz cymimi apibumx wacrimox FetFeV i
BHCYIIYBIH NEDER HAKTATARHAM Ha CTATCBY
nosepxo. CHna CTpyMy €JEKTPHYHOTO
iMOyNCy IMeHIyBATACh | CAYHIEIA TiMbii
ATA miananiosauks  Cywiwi  3awicrs
€HIOTEDMIUHOTO MPOLECY BHAHKATA CHIBHO
exsotepmiana  CBC-peakiin  (camopoa-
OBCIOMKYBANLHMT  BHCOKOTEMIIEPATYpHMTT
curres). KapGign VC, yrsopeni y npoueci
uici peakuii He posdmHATMCA NOBHICTIO Y




