Binryk

Ha jguceprauiiiHy pob6oty Bikrtopa IBanoBuya Ilatoxku «JlocnimkenHs
napaMeTpiB BUIIAPOBYBaHHS TYTOIJIaBKUX MeTalliB Ta 1X CIUIaBiB ¥y
HAJBUCOKOMY BakKyyMi», IO TMpeicTaBiieHa A0 3aXUCTy Ha 3100yTTs
HAYKOBOT'O CTyINEHs kKaHaujaTa (pi3uKo-MaTeMaTUYHUX HayK i3 CrieiaibHOCTi
01.04.07 — dizuka TBepHOrO Tija.

JlocmimkeHHs cyOiMaIiifHIX BIACTUBOCTI TYTOIUIABKUX MEPEXiTHUX METAJliB
Ta X CIJIaBiB 32 BUCOKHX TEMIIEpATyp Ta BaKyyMy € OJHUM i3 HaWOiNbIN [IKaBUX
SK Y HayKOBOMY IUIaHi 3aBAaHb, TakK 1 3 TOYKH 30py MPAKTUYHOTO BUKOPUCTAHHS B
eKCTpeMa,JlhbHUX YMOBAaX BUCOKMX TeMIIepaTyp i BaKyymy B IMpuiagax CydyacHoOl
EHEepreTUKIl Ta BUCOKOCTPYMOBOI BaKyyMHO! TE€XHIKH, 30KpeMa B SIKOCTi KaTOJiB
TEIliB 7Ta 3axucHuUX OOOJIOHOK TepMOsiiepHUX peakTtopiB. Tomy Tema
nuceprauiiHoi pobotu B. I. [TaToku € 6e3yMOBHO akTyanbHOLO.

Mertoro naHOi poOOTH € BCTAaHOBIEHHS 3aKOHOMIPHOCTEH BIUIMBY JOMILIOK
rienHss (N, H, O ta C), ximMiuHOro cknagy, KpUCTAJIi4HOI CTPYKTYpH, Ti
aHi3orpormii Ta JeeKTiB Ha XapaKTEepUCTHKH BUMAPOBYBAHHS PSIIy TYroIUIaBKHUX
nepexiJJHUX MeTajiB Ta iX CIUIaBiB.

HoBu3Ha oTpUMaHUX pe3yNbTaTiB 00yMOBJICHA Y MEPIIY Yepry METOANYHUMHU
po3poOKaMu aBTOpa, sIKi JO3BOJMJIM BIeplle HaIiHHO BCTAHOBHMTH KiJIbKiCHI
XapaKTEePUCTUKHA BUITAPOBYBAHHS JOCHIIKYBAaHUX TYTOIUIAaBKMX MeTaliB Ta IX
CIUIaBiB, 10 YMOXIIUBIIOE [POTHO3YBaHHS TPHUBAJIOCTI iX eKCIulyaralii B
eKCTpEeMaJbHUX YMOBaX.

Cepen HaWOIBII 3HAYUMHUX METOJUYHMX PO3POOOK MOXXKHA BHILIUTH
HACTYTIHI:

L CTBOpeHO OpHriHAJIbHE YCTAaTKyBaHHS IUIS KOHTPOJIO 3allUIIKOBHX
rasis 3a yMOB HaJBHCOKOro Bakyymy (mo 107 TOp), 1O JO3BOJIWIIO AOCTIAUTH
BIUIMB Brcokux Ttemmeparyp (mo 3200°C) i mAoMmilIOK BTiIEHHS Ha MIBMIKOCTI
BUIIAPOBYBAHHS MEPEXiIHUX METalliB Ta iX CIUIaBiB, 30KpeMa mpoiecu Audy3ii
JNOMIIIIOK BTiJICHHSI Ta 3aMillleHHs [MiJ{l Yac BUCOKOTEMIIEPATYPHUX TEPMidHMX
00po0OK Ta BIUIMB OCTaHHIX Ha CyOJiMalliifHi BIaCTUBOCTI MEPeXiJHUX METaliB.

2. Byna cTBopeHa HaJBUCOKOBaKYyMHa BUCOKOTEMIIEPATYPHA YCTaAHOBKA
3 TOBHICTIO 0€3MacisSHOI CHCTEMOIO BiKayK{, MI0 JO3BOJIIE OTPHUMYBATH
BITBOPIOBAHI1 1 HAIHHO KOHTPOJIbOBAHI YMOBH €KCIIEPUMEHTIB.

3. Ilpu cTBOpeHHI amaparypu, IO BiANOBiAaEe UMM BUMOram, Oyiu
BUpIllleHi TaKi OCHOBHi NMUTaHHs: OTPUMAHHS HAABHCOKOro Bakyymy (10" Top)
0e3 BYIJIeROJIHEBUX CIOJYK; KOHTPOJIb YMOB €KCIICPUMEHTIB; aHalli3 ra30BUIIJIEHb
JOCITIKYBaHUX 00’ €KTiB; HarpiB 3pa3KiB 10 BUCOKMX TeMIIEpatyp i crabinizawis ix
TeMIlepaTypy B Ipolieci BUMIpPIOBaHb, BUMIPIOBAaHHS TeMIepaTypu 00 €KTiB;
3HEBYTJICLFOBAaHHS 3Pa3KiB.

4. ABTOp TIpOsIBUB cebe, Ik BUCOKOKBaTi(iKOBaHHM Ta BiJIMOBIIaNbHUMA
eKCIIepUMEHTaTOp, HaNpUKIah, 3pa3sku y ¢opmi auckiB giametpom 10 mwm i
TOBILMHOIO 2,5 MM BUTOTOBIISIUCSI €JIEKTPOICKPOBUM OPIEHTOBAHUM pi3aHHAM
MOHOKpHCTaNiB y3noBx mionmua {100}, {110} i {111} 3 Tounictio + 20°, Ta



Opi€HTAlli€10 MEePINEeHANKYIISIPHO (1) i mapanensro (1) Bici pocry. Onma 3i cropin
3pa3ka [ijnaBaiacs eNeKTPOHHOMY OoMOaplyBaHHIO JUlsi HarpiBy, a IHILA
npu3Hayanacs IS JOCIiIKEHHs, i 1o CTaHy il HOBEpPXHI NMpea'sBIsIUCS 0COONHBI
BUMOTY. JIjii OTpUMaHHS BUCOKOI SIKOCTI JOCIHiIXKyBaHOi [OBepXxHi o0Opobka
Opi€eHTOBaHUX LUTI(IB MOHOKpPUCTaNIB BOJb(paMy Micisl eNeKTPOiCKPOBOro
pizaHHS TpoBOIMIAcs CIOCOOOM, SIKMH BHKIIIOYaB BHECEHHS B KpUCTal
JI0JIaTKOBUX CIIOTBOPEHb.

Lle [03BOJIWIO OTpHMaTH yHIKaJIbHI HETpUBIabHI pe3yNbTaTH, sKi

MOJKHA PO3ILIMTH Ha Bl TPyIU:

1. JInst 1101 HU3KW TYTOTUIaBKUX €JIEMEHTIB OTPUMAaHO HaWOiNbIl TOYHI
3HauYeHHs rapameTpiB cyomimanii. ( 3okpema inetscs mpo W, Mo, Re, Ir, Os, Pt,
ta fAeski cmiaaBk). lle OyXe BaXJIMBO, OCKiJIBKM 3arajlbHO TPUNHSATHM €
TBEP/KEFES, MO cepel] (i3WYHUX BIACTUBOCTEH, SIKI MOXYTh 3aCTOCOBYBATHUCS
JUIS  OL[iHKKM CHJI MDKAaTOMHOI B3a€EMOJii, TakuX SK MOAYJII [PYXKHOCTI,
TeMIeEpaTypyu Ta TEIUIOTH I[UJIaBJIeHHS, TEMJIOTH CcyOniManii, came OCTaHHi
PO3TISAAIOTECS SIK HAWOUIbLI aJeKBaTHA XapaKTepUCTHKA CUIJI MIDKATOMHOTIO
3B’SI3KY.

2. Jlo npyroi rpynu pe3yJbTaTiB HaJleXaTh BxKe OUIbII AeTalbHI, 1 AyXKe
3HAYUMi OCOOJIMBOCTI 3aJIeKHOCTEW mapameTpiB cyOnmimauii BiJ pi3HUX (DaKkTOpiB
TaKMX SK BMICT Ta pO3MOJALT JOMIIIOK BTUIGHHS, 30KpeMa BYTIJIELIO, THIIY
KDUCTATIYHOT TPaTKH, 11 OpieHTalli BITHOCHO MOBepxHi, AedexTHoCTI. BigzHauumo,
III0 HE3BAXKAIOUM Ha JOBOJII CEpHO3HI CKIAJHOLIl B IHTEpIpeTalii OTpUMaHuX
pe3yJbTaTiB, CHTYallisl MOJETIIYEThCSI THM, IO 3 JaHUX aBTOpa YiTKO BUIUIMBAE
HactynHe. [lepeBakHa OUMBINICT OTPUMaHMX TEMIIEPATYPHHUX 3alIe)KHOCTEH
mapaMeTp:8 CyOnimauii y JOCIIDKEHOMY IHTepBajli TeMIepaTyp OMHUCYEThCs
«IPOCTUMY » 3AJIEKHOCTAMU TUIy AppeHiyca. | ToMy BH3HAueHHsS TEemJIOT Ta
LIBMAKOCTEM CyOiMallil 3 JOBOJII BUCOKOIO TOUHICTIO BUIJISIAA€ TOBOJII HAJliHHUM,
a y TMX HCYMCJICHHUX BHIAJKaX, KOJM TaKi BIIXWJIEHHS € NMOMITHHUMH, MOXHA
JOBOJIi YITKO BH3HAYMTH IHTEpBAJ TPOSBY TaKWX aHOMaJid, Ta BiAMOBIAHO
obroBoputd npuyrHUA. HaiGinbln HikaBUMH B Lii rpyni BUIAIOTHCS HACTYIIHI
pe3yJbTaTH:

a) LlikaBuM € pe3ynpTaT MO JOCHIDKEHHIO BUIMApOBYBaHHS Ta AUQY3ii B
CIulaBaX CUCTeMHM 3allizo-miatuHa. [lokasaHo, o Temnnora BUNApOBYBaHHS 3aii3a
31 criaBy Pt—Fe Ha 30% Oinblia BiANOBIAHOT BEMWHYMHHU JUJIsl YMCTOrO 3aliiza.
3Beprac Ha ceOe yBary IOCHTh BHCOKa €Hepris aktuBauii nudysii 3aniza B
nociipkyraHoMy crutaBi. OTpuMaHi BiTHOCHO BEJIMKI 3HAYEHHSI €HEPreTUYHHX
napameTpiB npolieciB BumapoByBaHHs 1 Audysii (Q, = 125 kkan/mons, Q) = 92
KKaJl/MOJIk.) CBiTYaTh MPO BEJMKiI eHeprii MIXKaTOMHOI B3a€MOJil B LIbOMY CILJIaBi.
ABTOp n0BONI OOrPpYHTOBAHO NpUITyCKae, IO e 00yMOBIeHO 30epexeHHsIM
OJIVKHBOI'C BIOPSAAKYBaHHS HaBiTh 3a BUCOKHMX TemmepaTyp. OcobnuBy yBary
MpUBEPTAE pi3Ka 3MiHA KIHETUKH BUMApPOBYBAaHHS y I0BOJIi By3bKOMY (OYyKBajibHO
30 K) iwrepBani Temmeparyp ONM3bKOMY 10 Nepexony MOpsaoK-Oe3nan s
eKBIaTOMHOTO CILJIaBy.

6) Ilpu jocnimkeHHI BUNAPOBYBaHHS MOHO- Ta TMOJIKPUCTAIIYHOTO
MONiO/IeHy TMOKa3aHO, L0 OCHOBHMI BIUIMB Ha cyOniMaliiiHi BIACTUBOCTI
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JIOCIIPKEHMX B pOOOTI KpUCTaJiB TYTOIUJIaBKUX MeETaliB YUHATH JOMILIKK
ByIJieLl0. BcTaHOBIEHO, L0 uepe3 CyTTEBY 3a0py[HEHICTh MOJiIKPUCTAIiYHOrO
MOJIIOZIEHy CIIOCTEPIraloThCsl 3HAYHO BHUIII IIBUJIKOCTI BUMAPOBYBAHHS, HIX JIJIs
MOHOKPHCTAIYHUX 3pa3KiB. Y TOH e wvac, CyTTE€BOi PIi3HHUII B BEIMUYMHAX
TEIUIOTH CyOJsiMalii He croctepiraerbes. EKCnepuMeHTH 3 HOMIKPUCTATiYHUM
MOJIIOIGHOM, OTPHMaHHUM  LUISIXOM  E€JEeKTPOHHO-NPOMEHEBOI  MeperuiaBKu
MOJTIGIEHOBOTO TMOPONIKY BMCOKOI YMCTOTH y BakyyMi 5107 Ttop, mokasamu
3HAYHO IHIl KUTRKOCTI 3a0pyJHIOIOYMX JOOMIIIOK Ta, SIK HACHiJOK, BWUIi
IIBHJKOCTI BUMApOBYBaHHs, HDK Y MOHOKPHUCTATIUHUX 3pa3KiB. Y ToOMH xe uvac,
CYTTEBOI Pi3HUII B BEJIMUMHAX TEIUIOTU cyOiiMallii He criocTepiraiocs.

B) BcraHoBieHO koHKypeHTHUi BruB nomimok Re (0,1-4,2 at. %) i C
(1,5:10"'-4,6-107 ar. %) Ha cy6nimaiiini BIacTUBOCT MOHOKPHCTAJIiB BOJIb(hpamy.
3pOoCTaHHs KOHLEHTpalii peHil0 NPU3BOAUTH MO 30iNbLIEHHS IIBHAKOCTI
BUIIAPOBYBaHHS MaTepiay.

r) Jyxe npenusiiiHi eKCIEpUMEHTH MPOBEIEHO Ha MOHOKPHUCTANAX PEeHito.:
ABTOp TNOpIBHSB BMIMApOBYBaHHs 3 DPI3HUX IpaHedl MOHOKPHMCTANiB PEHil0 Tpu
pi3HOMY CTyTeHi padiHyBaHHS.

) MOsIiMBO, HAKOLIBLI BaK/MBI, J¢TallbHI Td LIKaBl JOC/IPKEHHS 301 HCHEHO
Ha MOHOKpHUCTalax BoJibdpamy. BruuB Byriemwo Ha cyOmiMaiiro 3 OCHOBHUX
Kkpuctanorpadiynux rpaneir Bombsppamy (100), (110) i (111) mocmimxeno Ha
MOHOKpPH{TaJlaX 3 BMICTOM BYIJIELIIO (10'2—10'3 Bar. %). BuBuanacsi MOXKIUBICTE
BUIAJICHHY BYTJIELIO 13 3pa3KiB TPUBAJIMM BHCOKOTEMIEPATYpPHHM MPOIrpiBOM, a
TaKOX FRi,NajJjoM B arMochepi KUCHIO. 3 METOK BHUSBJIECHHS MOXJIUBOI
KpuctancrpadiyHoi aHizoTpomii cyOnimMauifHMX BIacTHUBOCTEH BOJb(pamy
NOCHDKyBamacs  3ajJeXHICTh  TEMJIOTH 1  MBHAKOCTI  cybusiMauii  Bin
KpuctanorpadiuHoro Hanpsmy. JUis BHSBIEHHS aHI30TPOIii BIACTHBOCTEH,
NOB'SI3aHOT 3 3a/laHUM HamNpSMOM BHUPOIILYBaHHS, JTOCIiKYBaIMCS €KBiBaJeHTHI
KpHCTanorpa(bqui rpaHi MOHOKpHUCTaJIIB  BOJbpaMy, IO BiIPI3HAKOTHCS
Opi€HTAIIIEI0 BiJHOCHO Bici poCTy.

BcraHoBneHo, wo ans rpaHeit (100)” 1(110); B IIO‘-IaTKOBOMy CTaHl 3pa3KiB
(‘nn("T‘PﬂIFQP’T‘L(‘q RHAUHYG ﬂnl'ln’l"nnnlﬂ H_BI/IJ_IKOCTCI/I i TCIILNOT C}/6H1]\Aau]1
LHBI/mKOCTl cyOJsimariii Bullll B KiJlbka pa3iB y rpaH1 (IOO)H, HiXx y rpani (110); B
HIMPOKOMY TeMIIEpaTypHOMY iHTEpBajli BHMIpPIOBaHb 1 TUIBKA 3a BHCOKHMX
temrepalyp (~ 3000°C) us pisHuus ctae He3HA4yHOR. Temyotu cybniManii s
3a3HaYEeHKX TPaHeH TaKOX PI3HATHCS 1 BeJIMUKHA aHi30Tporii carae ~ 20%.

[IpuBcpratoTh yBary JaHi MO 3alle)KHOCTI THCKY Napu BoJjibhpamy Bij
TeMIepaTypH ISl MOHOKPUCTAly HEBUCOKOI yucTOTH Puc. 4.4.

ABTOp HOSICHIOE €(EKT, 1110 CIIOCTEPIraeThes NP 3MiHI TEMIIEpaTypH B OKOJI
temneparypu 2700-2800°C, BuapineHHsM KapOimHoi ¢asd npu  3HWKEHHI
Temneparypu. Jas HalOUIbILI YUCTUX MOHOKPHUCTAJIIB aBTOP YiTKO BCTAHOBHB, 1110
ans rpadi (111) mBuakocti cybaimManii MeHi, a Terora cyoniMarii 6iyibLia, Hix
quist rpadi (110). ABTop nosicHioe 1ie 0coOaMBOCTIMU CTPYKTYpH rpani (111), sika,
sk Bigomo, B OLIK-rpatui € OUIbIl MyXKOK TpaHHIO Y MOPIBHSHHI 3
uriipHoynakoBanumu rpassmu (110) 1 (100).

Ilixagi pmani HaBemeHo y Tabn. 4.19. ABTOp 3HAWIIOB TMOMITHY
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TETParoHaJbHICTh MPH 301NbIIEHHI BMICTY BYIJIELO 3 YAM MOKIIMBO 1 T0B’s3aHa
Pi3HMILIS Y BUMAPOBYBaHHI 3 €KBIBAJEHTHUX I'PAHEN PO3TAlLIOBaHMX NMApalesibHO Ta
HePIIEHUKYIBIPHO BiCl POCTY.

Jly’ke BaXJIMBOIO € pemapka aBTopa Ha ctop. 100, 1o «po3yMiHHS NpUpoau
a”izoTporii (i3MKO-XiMiYHUX BJIACTUBOCTEH TYrOMJIABKUX METAJIB YMOJXIJIMBIIOE
ONTUMI3alTiI0 HE JIMIIE TMOKAa3HUKIB iX TEPMIYHOI CTaOIILHOCTI (IIBUAKOCTEH Ta
eHepriii BMIapoByBaHHS), a i IHIIMX XapaKTEpUCTHK. Tak, B XOJl BHUKOHAHHS
naHoi poC-cTy OyJI0 BCTAHOBJIEHO Ta JOCIIPKEHO BIUIUB PI3HUX CrocobiB 00poOKH
MOHOKPHUCTANIB BoJib)paMy (BUCOKOTEMIIEpaTypHi Biamajid Pi3HOI TPUBAJOCTI Y
BakyyMi Ta B arMocdepi KHCHIO, 10HHE TpaBJeHHs) Ha aHi30Tpomiio podOoTH
BUXOJIy 3 IOBEPXOHb, MapalielbHUX Kpuctajgorpadiudum mioudHam (100) Ta
(110) [37, 38]. Tloka3zano, O (}i3uKO-XiMiYHUMH OOpOOKAMH  MOMKHA
MaKCHUMI3yBaTl Pi3HULIO Yy poboTax Buxoay 3 pi3Hux rpaneit OLIK-kpucrany
BOJIb(hpaMy 3 METOI0 BUKOPHCTAHHS PI3HOOPIEHTOBAHUX MOHOKPUCTAJIB OJHOIO
XiMIYHOTO CKJIay B SIKOCTI Karoja (eMiTyroua rpab 3 OibII00 poOOTOH BUXOLY)
i awmonma (rpaHe 2 MEHHIOW pPoOOTOK BUXONY) BUCOKOTEMIIEPATYPHOTO
TEPMOEM'CIMHOrO NEepeTBOpIOBaua. 3a paxyHOK IIEPEHOCY MIX eJIeKTPOJaMH
aTOMIB OJiHi€l 1 Tiel ) peuoBuHHM Taka KoHCTpykuisi TEIly mo3Bonsie BupiiumTu
npobjiemMy 3a0pyIHEHHsSI aHOJY BUIIAPOBYBAHOIO 3 KaTOAYy PEUOBHMHON, a TaKOX
JI03BOJISIE ¢TAOLIi3yBaTH BENMYMHY BAayyMHOI LIUIMHU MDK €JEeKTpPOJaMu Ta IHLi
xapaktepycTHKU TEITiB.»

3ayBarkeHHS.

1. 3BHyYaiiHO, MOXXHA TOTOJUTHUCS i3 aBTOPOM MPO HaA3BUYANHY CKIAJHICTh
iHTeprnpeTallii mNpoleciB BUMAPOBYBaHHS HaBITh MpPU HAABHOCTI BiJHOCHO
HEBEJIMKOI KOHIeHTparii qomimok. [Ipote aBTop, sik Ha Mii MOTs, HEIOCTATHLO
BUKODUCTaB BIJIHOCHO «IPOCTUM» XapakTep OTPUMAHUX 3ajleXHOCTel B
KOOp/IMHaTaX Appeniyca. [lpu cniBcTaBieHHI IIBUJIKOCTI BHUMApOBYBAaHHS Ta
eHeprii cyoOmimamii Oyno © BapTo 3BepHYTHM yBary 1 Ha QI3UYHUH 3MicCT
NpeIeKCIIOHEHIIHHOTO WIeHY BUpa3y, SIKUHA Mae MICTUTU 1HPOPMAILLIO i TIPO 3MiHY
EHTpOMil, a TaKOX 3MiHYy IUIOLIl «4YMCTOI» TOBEPXHI NpH pi3HUX 0OpoOkax, Ta
MOJKJIMBO Z€SIKi 1HIII JeTalli 3MIHM TOHKO1 Oy/10BU MOBEPXHi.

2. Ha crop. 114 aBTop, MOpPiBHIOIOYM BUITAPOBYBAHHS 3 PI3HUX I'paHeil BKUBA€E
HEe JyXe BAAJUi BHpa3 «IIyXKicTb». Sk Ha MeHe pI3HUIS Yy UIBUAKOCTSX
BUIIAPOBYB1HHS OOyMOBJIEHA HE «IyXKICTIO», @ THM, 1o came Hampsim [111] €
HaMOIIbIN 1IJTBHO YIIAKOBaHUM 1, HANPUKIAL, di1 < djjo < doo;-

3. 3MiHy WIBHAKOCTI BUIIAPOBYBaHHS MOHOKpucTany Bojibpamy (Puc. 4.4.) B
okoni Ttemmneparypu 2700°C aBTOp MNOB’s3ye i3 BUAUICHHSAM KapOiliB mpu
 3HIDKEHHI Temmeparypu. Ajle X iX MOXIMBA KiJBKICTh NPH TaKOMy BMiCTi
- BYIJIEI[IO € HaJ3BUUYaifHO Majior0. byno 6 BapTo 0OroBOpUTH MOXKIIMBUH 3B’S130K 13
tiM, 10 npu temmnepatypi 2710°C 3rigHo aiarpamMu CTaHiB MpH 301TbILEHHI
BMICTY BYTJIEII0 MOXe 3’ sIBUTUCS piaka ¢a3a. Ha moBepxHi 3a paxyHok cerperatiii
BMICT BYIJICIF0O MOXXe OyTH JTOBOJI 3HAYHUM i BUHUKHEHHS «PiJHHOTNONIOHOIO»
CTaHy MOBEPXHI MOXKE 3MIHUTH XapaKTep BUMAPOBYBaHHS.

4. Jlento ycKIagHIOE COPUNHATTA OTPUMaHUX aBTOPOM Pe3yJIbTaTiB 1X OINMC i3
MOCUJIaHHSM Ha «HOMEpHW» 3pa3KiB Ta HOMEpPHM MOHOKpucTaidiB. Bechr wuac
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JOBOJMTLCS TIOBEPTATHCS 10 TaOJIULIb, SIKi pO3TAILOBaHI 110 TEKCTY B IHILIOMY MicIli
Big oOrosoproBaHoro pucyHky. llpuknmagom moxe Oyt aBTOpcbka (pasza
«3a3HAYMI 10, IO IIBUAKOCTI BUIMApOBYBaHHS 000X JOCHI[DKEHUX 3pa3KiB y
MIOYaTKOBOGMY CTaHi, Tak caMo $iK 1 3pa3kiB 9 1 10 3 01HOro 1 TOI0 % MOHOKpPHUCTATY
Ned, y kinska pasziB MeHIli, HDK sl MOHokpuctany Nely». MoxiauBo Oyio 6
JIOLIJILHO 3HAUHY 4YacTUHY Tabiulp Ta rpadikiB BUHECTH Yy JAOJATOK, a TpH
00roBopeHHI OTPUMAHUX 3aKOHOMIPHOCTEH OOMEXHTHCS Oliblll y3arajJbHEHUMU
CXeMaMH i3 MOCUJIaHHSAM TaMm, Jie Tpeba, Ha JOAaTOK.

3pobiieHi 3ayBakKeHHs HOCSITh 3HAUHOIO MIpOIO JUCKYCiHHMI XapakTep, Ta
MI0YaCTH peJaKLiiHUH 1 CYTTEBO HE BIUIMBAIOTH Ha JyXe BUCOKY OLIIHKY poOOTH.

Mu MaeMo cripaBy i3 yHIKaJIbHUM, HEHMOBIPHO TOYHMM €KCIIEPUMEHTOM, Ta
OTpUMAaHHSIM HaHOUIBII HAIHHUX Yy TIOPIBHSHHI 13 1HIIUMH ﬂocnimKeHHs{MH NIaHUX
fio TiapamMCcTpam BHNApOByBaHHA HM3KKW BAXIMBUX Ui HAYKH i MPAKTHUKU 00’ €KTIB.

CKpynyJap03HO AOCIIKEHO Ta JIeTalbHO ONUCAHO paHillle HeBiJoMi IiKaBi
eKCIIepUMEHTaIbHI (DakTH, Ta 3pO0JIEHO y3arajbHEHHS, SIKI J103BOJISIOTH Oibul
e(eKTUBHC 3aCTOCOBYBAaTM MOHOKPHUCTAIM TYTOIIaBKUX METaJliB y CreliajibHUX
BUpOOaX HOBOI TEXHIKH.

PoGora nyxe nobpe onyoOiikoBaHa. MoxHa CTBepI)KyBaTH, 1110 3a KiJIbKICTHO
1 sKicTIO IyOJikalid Ta OTpPMMaHUX pe3yJbTaTiB podOTa CYTTEBO TEpeBUIILY€E
BUMOI'M [0 KaHIUAATCHKUX JUCEepTalliif. YHIKAIBHICTh OTPUMAHUX HAYKOBHX
pe3yJbTaTiB BUKIMKAE NoBary. Buxonas4u i3 BUKJIaIEHOro, y MEHE € BCi MiJcTaBu
BBa)KaTH, L0 pobora Oe3yMOBHO 3a/I0BOJIbHSE BUMOraM [0 KaHJAMIATCbKHX
nucepTalilii, a ii aBrop Ilaroka BikTop IBaHOBHMY 3aciyroBye Ha MPUCYIHKCHHS
HOMy HayKOBOTO CTyINeHs KaHauaata (I3MKO-MaTeMaTHYHUX HayK i3
cnenianpHocTi 01.04.07 — di3zuka TBepAOro Tijaa.

Odiuifiauii ONOHEHT. .

JOKTOP qnmxomeemar gHUX HayK

npodecop, aixanemx HAH ‘§" pai
3acTynLHUK ﬁmpe‘xl‘o’ &

IHCTm y Ty l@p(}ﬁﬁe :

C. O. ®ipcroB



	p1
	p2
	p3
	p4
	p5

