Kourpoubhi 3aBaanns Ne2
st ctynentiB HHI komm'torepHoi i3uku Ta eHepreTuku
7 ceMmecTpy 4 pOKy HaBUaHHS

710 Kypcy

DyHKITIOHATBEHI MaTepiaJii HETPAULIIHOT €eHEPTreTUKHU
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3asoannsa 1: Hixens mae I'LIK i3 nepiogom a =3.52 A i namarnidenicTio HacuuenHs M s
=5.11*%10 > A/M . OGUUCIUTH MarHiTHUI MOMEHT P m PHUIIAJIAE HA OJMH aTOM 3aJi3a B
MarHetoHax bopa.

Up =9.274% 10724 A - M2

3agoannsa 2: xpuruane MartiTue nose cBuHIro HO = 0.08 Tun. Temmneparypa ioro HaampoBiTHOTO
nepexoay 7.2 K. BusHauuTu npu sskoMy 3Ha4€HHI MarHiTHOTO 1oJist Oyie 3pyHHOBaHO
HaAMPOBITHICTH 3a Temreparypu 3.6 K .

3agoannsa 3: OuinuTh eHeprito oOMiHHOI B3aemoii (B €B) y po3paxyHKy Ha OJMH aTOM MiX

MarHiTHUMH MOMEHTaMu aToMmiB rajofiito ( Gd ), skio BigoMo, 1o ioro temmneparypa Kiopi:
11°C.

ITocriiina Bonbimana k =8,617 3324(78)x10 3B/ K

2

3asoanna 1: Ouinntu eHeprito 0OMiHHOIT B3aeMoii (B €B) A 01HOTO aTOM MiXK MarHITHUMH
MOMEHTaMH aTOMIB 3aJTi3a, SKIIO0 BiJoMO, 110 TeMieparypa Kropi 3amiza 770 °C.

3asoannsa 2: Gepomarnithe 3amizo mae OLIK 3 nepiogom a = 2.86 A i HamaruiuenicTio
HacuueHHs M s= 1.75 * 10 ¢ A/M. OGUHCIIUTH MATHITHUNH MOMEHT P m IIPUTIAJIAE HA OJUH aTOM
3aiiza B MaraetoHax bopa.

Up =9.274% 10724 A - M2

3agoanna 3: OUIHUTH NIPH SKIH JOBXKHUHI XBHJII €IEKTPOMArHiTHOIO BUIIPOMiHIOBAaHHS Oyie
3pyiHOBaHA HaJIPOBIAHICT, AKIIO TEMIepaTypa HaArpoBigHoro nepexony 20 K .

IMocriitaa Boneimana k =1.38%10 23 Jx/K h =6.62*10 34 JIx* ¢
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3agoannsa 1: Bu3HaunTH napaMarHiTHy COpURHATIUBICT KHCHIO, 110 Yy OaJIOHI MpH
Temmeparypi: - 23 °C, AKIIO BiJOMO, 10 MIIBHICTh Ta3y 2 KI/M ° , @ MArHITHUM MOMEHT
MOJIEKYJIM KHCHIO 2.8 MarHeToHa bopa.

p=9274x10724 5 () =47*107 T/ m
m = 32x10 3 kr/Monb N o= 6,0-10 ?* moas ~! ITocriitna Bonsmana k =1.38%10 -2 [Im/K

3agoannsa 2: Kputnune marnitae nosie HO = 4 Tn. Temneparypa HagnposigHoro nepexoxy 10
K. BusHauuTy, npu sSIkoMy 3Hau4€HHI MarHiTHOTro noJsi Oyie 3pyiHHOBaHa HAPOBIIHICTH MPH
temnepatypi 2 K .

3aoaua3: Ha sixi rpynu AiIsTh MarHiTHI Matepianu?

3asoannsa 1: depomarnitre 3amizo mae OLIK 3 nepiogom a =2.86 A i namarnidenicTio
HacuueHHs M s=1.75 * 10 ® A/Mm. OGUUCINTH MarHITHUI MOMEHT P m NPHUIIAIA€ HA OJUH ATOM
3aiiza B MaraetoHax bopa.

Up =9.274% 10724 A - M2

3agoannsa 2: xpuruane MartiTue nose tantraxy HO = 0.08 Tn. Temnepartypa #oro HaanpoBiHOTO
nepexonay 4.4 K. BusHauuTu 3a SIKOro 3Ha4€HHS. MAarHiTHOTO NoJIst OyJie 3pyiiHOBaHa
HAAMPOBITHICTD 3a Temmneparypu 2.2 K .

3agoannsa 3: OUIHUTH 3a SKOT TOBXHUHU XBWII €JIEKTPOMArHiTHOTO BUIIPOMiHIOBaHHS Oy/ie
3pyHHOBaHAa HAaJIIPOBIAHICT HI00110, SKIO TEMIIepaTypa Horo HaanpoBigHoro nepexony 9.2 K .

IMocriitna Boneimana k =1.38%10 23 /K h =6.62*10 34 JIx* ¢



3agoannsa 1: OuinuTH eHeprito oOMiHHOT B3aemoii (eB) y po3paxyHKy Ha OJMH aTOM MIX
MarHiTHUMH MOMEHTaMu aToMmiB rajodiito ( Gd ), skio BigoMo, 1o ioro temmneparypa Kiopi:
11°C.

3asoannsa 2: Hixens mae I'IIK i3 nepiogom a =3.52 A i namarnidenicTio HacuuenHs M s
=5.11*%10 > A/M . OGUUCIUTH MarHiTHUI MOMEHT P m NPHUIIAJIAE HA OJMH aTOM 3aJi3a B
MaraetoHax bopa.

Up =9.274% 10724 A - M2

3agoanna 3: OUIHUTH 3a KO TOBXHUHU XBWII €JIEKTPOMArHiTHOTO BUIIPOMiHIOBaHHS Oy/ie
3pyHHOBaHAa HaIIPOBIAHICT HI00i110, SKIO TEMIIepaTypa Horo HaanpoBigHoro nepexony 9.2 K .

IMocriitna Bonbimana k =1.38%10 23 /K h =6.62*10 34 JIx* ¢
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3agoannsa 1: Bu3HaunTH napaMarHiTHy COpURHATIUBICT KHCHIO, 1110 Yy OaJIOH1 MpH
Temneparypi: -73 °C, K110 BiZIOMO, IO IILHICTB a3y 2 KI/M *, a MarHiTHUA MOMEHT
MOJIEKYJIM KHCHIO 2.8 MarHeToHa bopa.

p=9274x 107245 () 4 =47 %107 I/ w
m = 32x10 3 kr/Monb N o= 6,0-10 ?* moas ~! ITocriitna Bonsrmana k =1.38%10 -2 [Im/K

3agoannsa 2: xpuruane MartiTue nose cBuHIro HO = 0.08 Tn. Temmneparypa #oro HaampoBiIHOTO
nepexoay 7.2 K. BusHauuTu npu sIkoMy 3Ha4€HHI MarHiTHOTO 1oJist Oye 3pyHHOBAaHO
HaJMPOBITHICTD 3a Temmeparypu 3.6 K .

3aoaua3: Ha sixi rpynu AiIsTh MarHiTHI Matepianu?



3asoannsa 1: Hixens mae I'IIK i3 nepiogom a =3.52 A i namarnidenicTio HacuuenHs M s
=5.11*%10 > A/M . OGUUCIUTH MarHiTHUI MOMEHT P m PHUIIAJIAE HA OJMH aTOM 3aJi3a B
MarHetoHax bopa.

Up =9.274% 10724 A - M2

3agoannsa 2: xpuruane MartiTue nose cBuHIro HO = 0.08 Tn. Temmneparypa #oro HaampoBiTHOTO
nepexoxay 7.2 K. BusHauuTu npu sskoMy 3Ha4€HHI MarHiTHOTO 1oJist Oy1e 3pyHHOBaHO
HaJAMPOBITHICTD 3a Temreparypu 3.6 K .

3agoannsa 3: OuinuTh eHeprito 0OMiHHOI B3aemoii (B €B) y po3paxyHKy Ha OJMH aTOM MiX

Mar"HiTHUMH MOMeHTaMu aTomiB rajodidito ( Gd ), skio BigoMo, 1o ioro temmneparypa Kiopi:
11°C.

ITocriiina Bonbimana k =8,617 3324(78)x10 3B/ K
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3asoanna 1: Ouinntu eHeprito 0OMiHHOI B3aeMoii (B €B) A 01HOTO aTOM MK MarHITHUMH
MOMEHTaMH aTOMIB 3aJTi3a, SKII0 BiJoMoO, 1m0 TeMieparypa Kropi 3amiza 770 °C.

3asoanns 2: depomarnithe 3amizo mae OLIK 3 nepiogom a = 2.86 A i HamaruiuenicTio
HacuueHHs M s= 1.75 * 10 ¢ A/M. OGUHCIIUTH MATHITHUH MOMEHT P m IPUTIAJIAE HA OJUH aTOM
3aiiza B MaraetoHax bopa.

Up =9.274% 10724 A - M2

3agoanna 3: OUIHUTH NIPH SAKIM JOBXKHUHI XBHJII €IEKTPOMArHiTHOIO BUIPOMIHIOBAaHHS Oyie
3pyiHHOBaHa HaIIPOBIAHICT, AKILO TeMIepaTypa HaArpoBigHoro nepexony 20 K .

IMocriitna Boneimana k =1.38%10 23 /K h =6.62*10 34 JIx* ¢
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3agoannsa 1: Bu3HaunTH napaMarHiTHy COpURHATIUBICT KHCHIO, 110 Yy OaJIOHI MpH
Temmeparypi: - 23 °C, AKIIO BiJOMO, 10 HIIBHICTh Ta3y 2 KI/M ° , @ MArHITHUM MOMEHT
MOJIEKYJIM KHCHIO 2.8 MarHeToHa bopa.

p=9274x 107245 () =47 *107 I/ w
m = 32x10 3 kr/mMonb N o= 6,0-10 ?* moas ~! ITocriiina Bonsimana k =1.38%10 -2 [Im/K

3agoannsa 2: Kputnune marnitae nosie HO = 4 Tn. Temneparypa HagnpoigHoro nepexoxy 10
K. BusHauuTh, npu ssIkoMy 3HaU4€HHI MarHiTHOTro nosi Oyie 3pyiHOBaHa HAPOBIIHICTH MPH
temnepatypi 2 K .

3aoaua3: Ha sixi rpynu AiIsTh MarHiTHI Marepianu?
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3asoannsa 1: depomarnithe 3amizo mae OLIK 3 nepiogom a =2.86 A i namarnidenicTio
HacuueHHs M s=1.75 * 10 ® A/Mm. OGUUCINTH MarHITHUI MOMEHT P m NPHUIIAIA€ HA OJUH ATOM
3ajiza B MaraetoHax bopa.

Up =9.274% 10724 A - M2

3agoannsa 2: xpuruane MartiTae nose tantraxy HO = 0.08 Tn. Temneparypa ioro HaanpoBiHOTO
nepexonay 4.4 K. BusHauuTu 3a SIKOro 3Ha4€HHS. MAarHiTHOTO NoJIst OyJie 3pyiiHOBaHa
HAAMPOBITHICTD 3a Temmneparypu 2.2 K .

3agoannsa 3: OUiHUTH 3a SKOT TOBXHUHU XBWII €JIEKTPOMArHiTHOTO BUIIPOMiHIOBaHHS Oy/ie
3pyHHOBaHAa HaIIPOBIAHICT HI00110, SKIO TEMIIepaTypa iHoro HaanpoBigHoro nepexony 9.2 K .

IMocriitna Boneimana k =1.38%10 23 /K h =6.62*10 34 JIx* ¢
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3agoannsa 1: OuinuTH eHeprito oOMiHHOT B3aemoii (eB) y po3paxyHKy Ha OJMH aTOM MIX
MarHiTHUMH MOMEHTaMu aToMmiB rajodiito ( Gd ), skio BigoMo, 1o ioro temmneparypa Kiopi:
11°C.

3asoannsa 2: Hixens mae I'IIK i3 nepiogom a =3.52 A i namarnidenicTio HacuuenHs M s
=5.11*%10 > A/M . OGUUCIUTH MarHiTHUI MOMEHT P m NPHUIIAJIAE HA OJMH aTOM 3aJi3a B
MaraetoHax bopa.

Up =9.274% 10724 A - M2

3agoanna 3: OUIHUTH 3a KO TOBXHUHU XBWII €JIEKTPOMArHiTHOTO BUIIPOMiHIOBaHHS Oy/ie
3pyHHOBaHAa HaIIPOBIAHICT HI00i110, SKIO TEMIIepaTypa Horo HaanpoBigHoro nepexony 9.2 K .

IMocriitna Boneimana k =1.38%10 23 /K h =6.62*10 34 JIx* ¢
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3agoannsa 1: Bu3HaunTH napaMarHiTHy COpURHATIUBICT KHCHIO, 1110 Yy OaJIOH1 MpH
Temneparypi: -73 °C, K110 BiZIOMO, IO IILHICTB a3y 2 KI/M *, a MarHiTHUA MOMEHT
MOJIEKYJIM KHCHIO 2.8 MarHeToHa bopa.

p=9274x 107245 () 4 =47 %107 I/ w
m = 32x10 3 kr/Monb N o= 6,0-10 ?* moas ~! ITocriitna Bonsrmana k =1.38%10 -2 [Im/K

3agoannsa 2: xpuruane MartiTue nose cBuHIro HO = 0.08 Tn. Temmneparypa #oro HaampoBiIHOTO
nepexoay 7.2 K. BusHauuTu npu sIkoMy 3Ha4€HHI MarHiTHOTO 1oJist Oye 3pyHHOBAaHO
HaJMPOBITHICTD 3a Temmeparypu 3.6 K .

3aoaua3: Ha sixi rpynu AiIsTh MarHiTHI Matepianu?
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3asoannsa 1: Hixens mae I'IIK i3 nepiogom a =3.52 A i namarnidenicTio HacuuenHs M s
=5.11*%10 > A/M . OGUUCIUTH MarHiTHUI MOMEHT P m PHUIIAJIAE HA OJMH aTOM 3aJi3a B
MarHetoHax bopa.

Up =9.274% 10724 A - M2

3agoannsa 2: xpuruane MartiTue nose cBuHIro HO = 0.08 Tn. Temmneparypa #oro HaampoBiTHOTO
nepexoxay 7.2 K. BusHauuTu npu sskoMy 3Ha4€HHI MarHiTHOTO 1oJist Oy1e 3pyHHOBaHO
HaAMPOBITHICTD 3a Temmeparypu 3.6 K .

3agoannsa 3: OuinuTh eHeprito 0OMiHHOI B3aemoii (B €B) y po3paxyHKy Ha OJMH aTOM MiX

MarHiTHUMH MOMeHTaMu aTomiB rajodiito ( Gd ), skio BigoMo, 1o ioro temmneparypa Kiopi:
11°C.

ITocriiina Bonbimana k =8,617 3324(78)x10 3B/ K
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3asoanna 1: Ouinntu eHeprito 0OMiHHOI B3aeMoii (B €B) A 01HOTO aTOM MK MarHITHUMH
MOMEHTaMH aTOMIB 3aJTi3a, SKII0 BiJoMoO, 1m0 TeMieparypa Kropi 3amiza 770 °C.

3asoanns 2: depomarnithe 3amizo mae OLIK 3 nepiogom a = 2.86 A i HamaruiuenicTio
HacuueHHs M s= 1.75 * 10 ¢ A/M. OGUHCIIUTH MATHITHUH MOMEHT P m IPUTIAJIAE HA OJUH aTOM
3aiiza B MaraetoHax bopa.

Up =9.274% 10724 A - M2

3agoanna 3: OUIHUTH NIPH SAKIM JOBXKHUHI XBHJII €IEKTPOMArHiTHOIO BUIPOMIHIOBAaHHS Oyie
3pyiHHOBaHA HaIIPOBIAHICT, SIKIO TEMIepaTypa HaaArpoBigHoro nepexony 20 K .

IMocriitna Boneimana k =1.38%10 23 /K h =6.62*10 34 JIx* ¢
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3agoannsa 1: Bu3HaunTH napaMarHiTHy COpURHATIUBICT KHCHIO, 110 Yy OaJIOHI MpH
Temmeparypi: - 23 °C, AKIIO BiJOMO, 10 HIIBHICTh Ta3y 2 KI/M ° , @ MArHITHUM MOMEHT
MOJIEKYJIM KHCHIO 2.8 MarHeToHa bopa.

p=9274x 107245 () =47 *107 I/ w
m = 32x10 3 kr/mMonb N o= 6,0-10 ?* moas ~! ITocriiina Bonsimana k =1.38%10 -2 [Im/K

3agoannsa 2: Kputnune marnitae nosie HO = 4 Tn. Temneparypa HagnposigHoro nepexony 10
K. BusHauuTh, npu ssIkoMy 3HaU4€HHI MarHiTHOTro nosi Oyie 3pyiHOBaHa HAPOBIIHICTH MPH
temnepatypi 2 K .

3aoaua3: Ha sixi rpynu AiIsTh MarHiTHI Marepianu?
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3asoannsa 1: depomarnithe 3amizo mae OLIK 3 nepiogom a =2.86 A i namarnidenicTio
HacuueHHs M s=1.75 * 10 ® A/Mm. OGUUCINTH MarHITHUI MOMEHT P m NPHUIIAIA€ HA OJUH ATOM
3ajiza B MaraetoHax bopa.

Up =9.274% 10724 A - M2

3agoannsa 2: xpuruane MartiTae nose tantraxy HO = 0.08 Tn. Temneparypa ioro HaanpoBiHOTO
nepexonay 4.4 K. BusHauuTu 3a SIKOro 3Ha4€HHS. MAarHiTHOTO NoJIst OyJie 3pyiiHOBaHa
HAAMPOBITHICTD 3a Temmneparypu 2.2 K .

3agoannsa 3: OUiHUTH 3a SKOT TOBXHUHU XBWII €JIEKTPOMArHiTHOTO BUIIPOMiHIOBaHHS Oy/ie
3pyHHOBaHAa HaIIPOBIAHICT HI00110, SKIO TEMIIepaTypa iHoro HaanpoBigHoro nepexony 9.2 K .

IMocriitna Boneimana k =1.38%10 23 /K h =6.62*10 34 JIx* ¢



