OT3bIB HA aBTOpEdepar jIMccepTallim
Kporiiosol Mapun Biia/luMUpOBHBI HA TEMY:
"HKCITEPUMEHTAJIBHOLE O5OCHOBAHME KOHCTPYKIIMKA U PEXXKMMORB
TEPMOOBPABOTKHM Nb3;Sn CBEPXITPOBO/IHMKOB JUISI COBPEMEHHBIX
VCKOPUTEJIEW”
110 clicuraibHocTH 2.6.1 — MeTa/uioBe/ileHne # TepMuuccKas 00paboTka MCTaIIOB 1
CILIABOB Ha COMCKAHWE YUCHOMW CTEICHM KaH,l1/1aTa TEXHUYECKUX HayK

Texuudeckue CBEPXIIPOBO/IHUKM Ha ocHoBe NbsSn ssisiorca 0asoi s
CO3/IaHKsl COBPCMEHHBIX BBICOKOY(MMEKTUBHBIX MATHUTHBIX CUCTEM, MCIIO.IH3YECMbIX B
yeranoskax YTC, yCcKOpUTEIBHON TEXHUKH, MHOTOYHUCIEHHBIX YIEKTPODUIHICCKUX
M DJICKTPOTEXHUUYECKUX YCTpoHcTB M anmaparoB. OCHOBHOM 3a/1a4€H M3rOTOBICHUS
nepclieKTUBHBIX NbiSn 11poB0/10B SBISETCS HEOOXOJIMMOCTh COYETAHUS PEKOP/IHBIX
BEJIMUMH ILTOTHOCTH pPA0OYero TOKa € BBICOKUM YPOBHEM CTA0MIM3MPYHOIINX
CBOMCTB MeaHOM 00010uKku. OcoOeHHO aKTyalbHOM dTa 3a/1a4a CTAHOBUTCS B CBS3U C
HAYa;I0M IIpollecca MOJICPHM3AIMM MarHUTHOM cucTembl bosbiioro AjpoHHOTO
Ko:raitjiepa, A8 MarHMTHOH CHCTEMbl KOTOPOI'O IIPE/IINO.IaraeTcs HCI0.1b30BaTh
Nb;Sn ¢ noBbBIIIEHHON IJIOTHOCTBIO TOKA.

Pabora M.B. KpbLuioBo#l IocBsiieHa M3y4YEHUIO BIMSHUS Ha TOKOHECYIIYIO
CIIOCOOHOCTh ~ TEXHHYECKMX  KOMIIO3MUIMOHHBIX  Nb3Sn  ¢BepXI1IpoBO/HUKOB
KOHCTPYKIMM W U PYy3HOHHON CTYyIeHUaToH TepMooOpaboTKK ¢ UETbl0  HX
ONTUMH3AIMK U BHEJPCHUS B TEXHOIOTUIO IIPOMBIILICHHOTO 11O Ty YCHHS.

ABTOpPOM IIPOBEJICHbI MacIITadHbIe UCCIIe/I0BAHUS 00pas1oB
CBEPXIIPOBOJIHMKOB B MCXOHOM M TepMooOpaboTaHHOM cocrosHuu. MeeiieoBanue
MUKPOCTPYKTYPbI M COCTaBa CBEpXIIpOBOAsNIero coeauHenus Nb;Sn, un ux
B3aMMOCBSI3M  C  JJEKTPOMHU3MYECKUMM  CBOMCTBAMM,  I103BOIMIO  CJlE/IaTh
PEKOMEHJIAIMK  [10  ONTHMH3ALMK  PEKUMOB  CTYUEHYATBIX  PEAKIIMOHHBIX
TepMo0oOpadboTOK.

CJICinC’I‘ OTMECTHUTE!:

—  oOmupHBI M UOAPOOHBIA aHATM3 CTPYKTYPHBIX M DICKTPODUIHYCCKUX
XapaKTEePUCTHK CBEPXIIPOBO/IHMKOB B 3aBUCHMMOCTH OT PEKHUMOB CTYIEHYATOH
peaxKIMOHHON TepMooOpabOTKH, JIeTa/IbHOE H3YUCHHUE 1IPOIIECCOB, HIPOMUCXO/ISILIMX Ha
KaK/I0H CTa/ MK c:10%kHoro auddy3nonHoro mnpoiecca GopMUpoBanus CTpyKTyphl U
coctaBa Nb;Sn  daspl, OT KOTOPBIX 3aBUCHT TOKOHECyllas CIOCODHOCTH
CBEPXIIPOBO/IHUKOB;

—~  OpUIMHAIBHBIC — pe3y;brarhl  HcciejoBauus  Gopmuposanus  (Gasbl B
MHUKPOKOMIIO3UTAX CJIOKHOTO COCTaBa, MO3BOISIONIME BBIABUTH HCO/[HO3HAYHOEC
BO3JICHCTBHC IIPUCYTCTBHS ME/IHBIX BCTABOK B COCTABE CBEPXIIPOBO/IHHUKA,;

—  pe3yLTAThl JICTAIBHOIO M3YUCHUS BIUSHUS PEKUMOB CI0KHON CTYHEHYATON
TEpMOOOPaBOTKM  Ha  [10CIe/I0BATC.IBHBIX  CTa/MsIX  Ipolecca  (OPMHUPOBAHUS



HHTCPDMCTA LIMYCCKHUX c})am HavyMHas OT HCPBLIX C'l‘El.-'[HI'U‘I jLH(}JLb}’TSHH 0.10Ba B MC/IHYIO
MaTpHUILy IIpH HU3KHUX TeMIleparypax v j10 QHHa IbHOM cTajinu pocta Nb;Sn.

Paccvorpennpic B pabore 1OAX01bI K OHTUMM3AIMK Pa3IM4YHbIX THIIOB
KOHCTPYKIIUI CBEPXIIPOBO,IHUKOB JIeS1al0T 1101y YCHHBIC pe3y.1bTaThl
ynusepcaibbivi. VX MOXHO MCII0Ib30BaTh 1IpH pa3paboTKe pasiibiX BapHAHTOB
KOHCTPYKIIMH B COOTBETCTBUH € TPCOOBAHHIMU 3aKa34yHKa.

B pesyziprate  npoBe/ICHHBIX  HCCIC/IOBAHMN  T10IyuYeHBI  PE3y.IbTaTHI,
00.1a/1a101He  HECOMHEHHON HAyuHOH HOBH3HOH M 3HAYMMBIC JUIf IPAKTHHCCKOIO
IIPUMEHCHHUS:

I Hcceite10Banbl ¥ CHCTEMATU3UPOBAHBl OCOOCHHOCTH B3aMMOJICHCTBUS B
cucreme Cu-Sn-Nb  npu  npouecce PTO NbiSn  npoBojHuKOB  paziiMunbIX
KOHCTPYKIIMH, [10.Iy4eHHbIX MeTo ;1oM BUI L

2. [Tosyuenpl 1pakTH4ecKue pe3y.IbTaThl MCCIIE[0OBAHUS  B3aUMOCBSI3H
COCTaBa CBEPXIIPOBOJIANICH (Pa3bl ¢ 2IEKTPOPUIMUCCKUMH XapakTepucTrkaMu Nb;Sn
ITPOBO;IHUKOB.

3. [osyuensl npakTuueckue pesy.IbTaThl MCCIICJOBAHMS 3aBUCUMOCTH
CTPYKTYPbl M COCTaBa CBEpXIIPOBOJALIEH (a3bl OT PEKUMOB PCAKIIMOHHOM
TEPMOOOPadOTKH ¥ KOHCTPYKTHBHBIX ITapaMeTpoB Nb;Sn npoBoAHHKOB.

4. Ha ocHoBe 11poBe/IeHHBIX HCCIICI0BAHUH pa3paboTaHbl PeKOMEH/1allun
10 ONTHUMM3AIIMK  KOHCTPYKIIMM M pPCKUMOB  TepMooOpadorku  Nbs;Sn
CBCPXIIPOBO/IHMKOR, I10;Iy4aeMbIX METO/IOM BHYTPEHHEI0 UCTOYHHUKA 0;10Ba.

3. Pexomenaumm HanuiM IpakTHYeCKOe IIPUMEHCHHE IIPU M3IOTOBICHUM
OIIBITHBIX IaPTHH CBEPXIIPOBOIHUKOB Ha 1IPOMBIIILICHHOM IIpe/(pusThi (T. 112308,
AO YM3).

3aMeyaHus 110 cojiepXKaHuio aBTopedepara:

Conepxanue aBTOpedepaTa yKaszblBaeT HAa TO, YTO IPOBEJeHA MacliTaOHas
Hay4yHas ¥ DKCIIEpUMEHTa]IbHasi padoTa, ¢ OYCHBb OOJIBIINM O0OBEMOM JeTaIU3aIl|H,
4TO €CTCCTBEHHBIM 00pPa3oM /10JDKHO OBITh OTPAXKCHO B JIMCCEPTAMOHHON paborTe.
OjiHako, yposenb jeTaju3allid OIMcaHus paboThl B aBropedepare — 00beM
YMCIOBOM M (akrorornueckoit mupopmanuu, u30bITOUEH M/MIM OpPraHU30BaH He
OIITUMAIbHO, 4YTO 34TPY/AHACT BOCIPHATHEC IICJIOCTHOCTH H BaXHOCTH pa60'l’bl.
OcobeHHO 00M/1HO, YTO ITH XKe 3aMeuaHtsi OTHOCITCA W K IIPUHIMIIMATIBLHO BAKHOMY
pazaeiny «BbIBojibI».

Cieayer Takke 3aMeTuTb, 4TO (HOPMY;IMPOBKM B pasjerne «Ilosioxkenus,
BBIHOCHMbBIC Ha 3aumty»: «l. OcobennocTH...», «2. B3aumocssizb....», <«3.
3aBUCUMOCTb....» - HE SBIAIOTCA Y/IQUHBIM OIMCAIMEM I10I0KEHUs!, BBIHOCKMMOIO Ha
3aIUTY.

O/HaKO  BbICKA3aHHBIC — 3aMEUAHMSi 1C  CHIKAIOT  BBICOKYIO  OICHKY
[IPE/ICTABJICHHON padoThl. MOKHO KOHCTATHPOBATH, YTO BCE MOCTABICHHBIC 3a/1a49H
BBIIIOJIHEHBI ITOTHOCTBIO, 11€/1b, 0003HAUCHHAs B PadOTe, TOCTUIHYTA, a [10.1y4YeHHbIE
pe3y.IbTaTbl UMCHOT HAYYHYIO HOBHU3HY.

Yuursisas M3I0KCHHOC, CYHMTaro, 4YTO JArUCCCPTAIllTMOHHOC  HMCCIIC/I0BaHMCe
Kperiosoit M.B. ssisicres 3aKoHYCHHON HaywHOH paboTOH, BBIIOIHCHION Ha



AKTYaIbHYIO TeMy, 00:1a/1aeT HayqHOH HOBU3HOM M MMCET LPAKTHICCKYIO LICHHOCTD,
SBISACh HAYYHO-KBAIM(UKAIMONHONW padOTOM, Pe3y IbTaTbl KOTOPOH MMEIOT BAKHOE
NOIHCTBEHHOE 3HAUCHUE, YTO [OIHOCTBIO COOTBETCTBYET BCEM TPCOOBAHHSM ILIL 9-
14 «llookenusi ©  TPUCYK/ACHUM  YYCHBIX — CTCICHCH»,  YTBEPIK/ICHHOIO
nocranosennem Ilpasureisctea PO (Ne 842, or 24 centsiops 2013 1.) ¢
JaMeHeHMIMH | tonodHennsvu ot 21.04.2016 (Ne 335), ot 1.10.2018 r.(Ne 1168) u
oT 20.03.2021 r.(Ne 426), a ec asrop KpbiitoBa Mapusi Bi1a/inMipoBHa 3aC.TyKUBACT
[pUCy K leHust eil ydEHOM crelenu, KaHmaaTa TeXHUICCKUX HayK.

Hayunbiit pykosojmresib ITHHTP «CaepxipoBoinMocTs»
["ockoproparuu «Pocarom»,

3amecTrre b renepaibhoro aupexropa AO « HUMDDA»
[10 TEPMOSI/ICPHBIM M MArHATHBIM TEXHOIOTHAM -
aupextop HTTL «Cunres»
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N.10. Poaun




