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BBenenue

CBepxnpoBOAUMOCTS - 3TO (PU3UYECKOE SIBIICHUE, HAOII0IAaEMOE B
HEKOTOPBIX BEIISCTBAX, HA3hIBAEMBIX CBEPXIIPOBOJHUKAMHU, KOI/Ia OHU
OXJIAXKIAKOTCS HUXKE OIPEICTICHHON KPUTUUYECKON TeMIeparypbl 1¢ ¥ COCTOUT
B HCYE3HOBEHHUHM AICKTPUYECKOIO COIIPOTUBIICHUS IOCTOSIHHOMY TOKY U B
BBITAJIKNBAHUY MarHMTHOIO I0JIs U3 00beMa oOpa3ua (3ddext MericHepa).



OTKpPBITHE CBEPXIPOBOAUMOCTH

B 1911 rony, B I'onnanauu, B 1a00OpaToOpuu HU3KUX
temreparyp X. KamepauHr-OHHEC OTKPBIIT
ABJICHUE CBEPXIIPOBOAMMOCTH. OH 3aMOpaXKMBaJI B
KMJIKOM T'€JIUU PTYTh U IIPOITYCKaJl Y€pE3 HEE
EKTpUYECKUM TOK. 110 Mmepe cHrxkeHus
TeMIEpaTyphl, COIIPOTUBICHUE PTYTH YOBIBAJIO.
Kak ToabpK0 TemMIieparypa onyctunach 10 4,12 K,
€€ CONPOTUBIICHUE PE3KO YIIAJI0 A0 HYJISA, OHO
COBCEM HMCUY€3]10, TAKUM 00pa3om, rnpu 4,12
IpajlyCoB BBIIIE a0COJFOTHOIO HYJIS, PTYTh
IIEPEXOIUT B HOBOE COCTOSHUE, KOTOPOE MOKHO
HA3BaTh CBEPXIIPOBOJISIIMIM.




MCTBA.
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MPAKTUYECKOTO MCIOJIb30BAHUS CBEPXIIPOBOIMMOCTH
PEBOTIOLIMOHU3UPYIOIIEE BO3/IEMCTBUE HA
3(D(HEKTUBHOCTH OTPACIIC HAPOJIHOIO XO3s

MaTEpPUAIOB PAJUKAJILHO PACIIMPUIO BO3ZMOKHOCTH
TJII CO31aHug HOBOM TEXHUKU MU 0Ka3ajio

OTkpbITHE B KOHIIE 1986 rojia HOBOro KJjacca
BBICOKOTEMIIEPATYPHBIX CBEPXIPOBOASAIINX
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I'erepoctpykrypa BTCII (kynpar)

nu KMC marepuanon



CBEpXIIPOBOAUMOCTDL B OHO(PHU3UKE

B opraHnyeckor XUuMHH CYIIECTBYOT
MHOTOATOMHBIE MOJIEKYJIbI, COAEPKAIINE
TAaK Ha3bIBAEMbIC CONPIKEHHBIEC CBA3M.
OHM OCYILIECTBIAIOTCS OCPEICTBOM
AIIEKTPOHOB, KOTOPBIE CLIOCOOHBI ABUTAThCS
BHYTPH BCEH MOJIEKYJIbI, II0JIOOHO
3JIEKTPOHAM B MeTajiax. Takue MOJIEKYJIbI
ABIISIFOTCS. MAJIECHbKUMU
CBEpXHpoBOAHMKaMHU. X cBOMCTBA
CBEPXITPOBOJAMMOCTH MPOABIISFOTCS BO
B3aUMOJECUCTBUU MOJIEKYJIBI CO CBETOM, B
a(pdekre MelicHepa U T. 1.




DddekT MelicHepa B CBEpXIIPOBOJAUMOCTH
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Puc. 2. 3¢ dpekr MeiicHepa B wape ua~
ceepxnpoeogHuka: Tpu T>T_ (wap B
“HopmanbHOM” COCTOSHMM) CHNOBbLIE
JIMHUMA MarHUTHOTO NMONS NPOHUKAKOT B
ceepxnpoBofHuk; npu T<T_ (wap B
CBepPXNpoBOAALLEM COCTOSHMM) Mar-
HUTHOE MOoJe MONHOCTLI0 BbITANKUBa-
eTcq U3 Wapa

Db dext MelicHepa 0OBSICHSAETCS TEM, YTO B
IIOBEPXHOCTHOM CJIOE€ CBEPXIIPOBOIAILIETO
BEIIIECTBA BOZHUKACT 3aMKHYTBHIU HE3ATYXAOIIUN
TOK, CHJIa KOTOPOI'O KaK pa3 TaKOBa, 4TO
MArHUTHOE TI0JIE 3TOT0 TOKA KOMIIEHCUPYET
BHEIIIHEE T10JIE B TOJIIIE CBEPXIIPOBOIHUKA.

Ecnv Hag miacTUHOM CBEPXIIPOBOIHUKA
IIOMECTHUTh MAarHuT, TO BBITAJIKHWBAss MarHUTHOE
I0JIE, CBEPXIIPOBOIHUK OYJIET yIePKUBATh
MAarHuT HaJl CBOEH ITOBEPXHOCTHIO.



BricokoTemmneparypHast CBEpXIIPOBOIUMOCTD

B 1986 . begnopi n
Mrosep oOHapyKuiu
CIIOCOOHOCTh KEpaMHUKHU Ha
OCHOBE OKCHOB ME]IH,
JJaHTaHa u Oapusl

(La, Ba CuO,)
MIEPEXOIUTH B
CBEPXIIPOBOISAIIIEE
cocrostaue 1pu 30 K




BricokoTemmneparypHast CBEpXIIPOBOIUMOCTD

CBEpXIPOBOAUMOCTD CrepxupoBO K T, K
oOHapy:KeHa 0oJIee 4YeM y L MCUOT . . oo e e e e e 3
MBECHOISS 5 ¢ i e % e e e e 93
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HoOeneBckue naypearsl

HoOeneBckyto mpemMuro 1mo
¢uzuke 3a 2003 1. monyuuIn
POCCUNCKHUE YUCHBIE AJICKCEN
AOpukocoB u Buranuii

[ mH30ypr, a TakKe Ux
aMEPUKAHCKHUH KOJIJIEra DHTOHHU
JlerrerT, KOTOPHIE BHECIH
peIlaroIIMN BKJIad B 00bSICHEHUE
JBYX (D€HOMEHOB KBAaHTOBOM
(PU3UKHU: CBEPXIIPOBOJIUMOCTH U
CBEPXTCKYUYECTH.




I IpuMeHeHne cBEpXIIPOBOJTHHUKOB




I IpuMeHeHne cBEpXIIPOBOJTHHUKOB

['pymnia naoCcKuX IPOBOJKOB, KaX bl U3
HUX IMPUHOMN 4yTh OOJIbIIE 4
MUJIJIMMETPOB U TOJIIIMHOU BCEro B 0,2
MUJUTUMETPA, CIIOCOOHA MEpe/1aBaTh
OTPOMHBIE IMOTOKHU JIEKTPOIHEPTUH B
ropojiax, Ha y4acTKH ¢ HauOOJIbIINM
IIMKOM Harpy3KH.




I IpuMeHeHne cBEpXIIPOBOJTHHUKOB

DJIEKTPOABUTATEIN HA CBEPXITPOBOIHUKAX
(a Takast TEXHOJIOTHSA YK€ CYIIECTBYET),
BpalllaroIlye J0acTu TYpPOUHBI,
HAIIOMHUHAIOIIEN BO3YIIHBIA BEHTUIIATOD
B TYPOOPEAKTUBHOM JIBUKKE, MOTYT
o0ecIieuuThs TpeOdyeMoe JJIs aBHajlaiHepa
COOTHOIIICHHWE MOIITHOCTH U BecCa,
radbapruToOB BCEro aBUaABUIrATENIS U,
OUYE€BHUIHO, OYIYT €€ 1 HAMHOTO
3((HEKTUBHEE AIEKTPOMOTOPOB OOBIYHBIX.




I IpuMeHenre cBEpXIIPOBOJTHHUKOB

BaxxHo€ NpUMEHEHHUE HAXOAT
MHUHHUATIOPHBIE CBEPXITPOBOAIINE
IpUOOPHI-KOIbIA — CKBU/JIbI, JEUCTBHE
KOTOPBIX OCHOBAHO Ha CBA3U M3MEHEHUS
MarHATHOIO MOTOKAa U HanpsbkeHus. OHU
BXOISIT B COCTAB CBEPXYYBCTBUTEIbHBIX
MAarHATOMETPOB, U3MEPSIOIINX MArHUTHOE
110JIe 3€MJIM, a TAKXKE NCIOJIb3YEMBIX B
MEIUIIMHE IS ITOJTYYEHUS MarHUTOIpaMM
Pa3JIMYHBIX OPTaHOB.

CHMMAEMOE
HAMPAXEHUE
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CBEPXMPOBOAHWK




Nudopmanus

https://ru.wikipedia.org/wiki/CBepXIIpOBOIUMOCTh

https://spacegid.com/sverhprovodimost.html




Cmacu00 3a BHUMaHHE



