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AHHOTAIUA

B kypce wusyuaiorcsi (¢u3MUECKHE SBJICHUS B CBEPXIPOBOJAHUKAX M COBPEMECHHBIC
JKCIIEPUMEHTAJIbHBIE METOJABl UX HccienoBaHus. PaccMmarpuBaroTCs  METOABl  HOJyYEHUs
CBEPXIPOBOJAHHUKOB, CBEPXIPOBOAIIMX IUIGHOK M TOHKHX CJOEB, IPOBOJOB, JIGHT W KaOenei.
PaccmaTtpuBaroTcst  Takke ~— METOABl  HM3MEPEHUS  OCHOBHBIX  KPUTHYECKHX  IIapaMeTpoB
CBEPXIIPOBOJAHMKOB — IIMPHHBI SHEPreTUYECKON LN, KPUTHYECKOW TEMIIEPATypbl, KPUTHYECKOIO
TOKa, KpuUTHYeckux moned. Kypc 3HAaKOMHT C OCHOBOINOJIAralOIIMMM SKCIEpUMEHTaMU B 00JacTu
CBEpXIPOBOAMMOCTH, OOy4aeT TEXHUKE OCHOBHBIX HSKCIEPUMEHTOB Ha CBepXIpoBojaHHKax. Kypc
3HAKOMMUT C MTOCIIEHUMH JTOCTUKEHUAMHU B 00JIACTH CBEPXIPOBOAMMOCTU. 3HAYUTEIbHOE BHUMAHUE B
Kypce yZI€JI€HO BBICOKOTEMIIEPATYPHBIM CBEPXIIPOBOJIHUKAM.

1. IEJIN U 3AJAYA OCBOEHUA YYEFHOU JUCIHATIIMHBI

Ilokasate m OGCyIII/ITI) MCTOJbI ITOJYUCHUA CBCPXIPOBOJIHHUKOB, CBCPXHIPOBOAAIIMNX IIJICHOK,
TOHKHX CJIOCB, IMPOBOAOB, JICHT U KaOeeii. HayIII/ITI) MCTOAaM M TCXHHUKEC HU3MCPCHUSA OCHOBHBIX
KPUTHYCCKHUX IIapaMCTPOB CBCPXIIPOBOJHUKOB — IIHUMPHUHBI BHCPFGTHHGCKOﬁ mcJiu, KpHTH‘{eCKOﬁ
TEMIICPATYPbI, KPUTHUICCKOI'O TOKA, KPUTHYICCKUX TOJIEH. HaTb OpHUCHTAUIO B (1)I/I3I/IIIGCKI/IX SABJICHUAX
B CBCPXIIPOBOAHHUKAX U OCHOBOIIOJAratonux 3KCIICPUMCHTAX B obnactu CBCPXIIPOBOAUMOCTH.

2. MECTO YYEBHOM JUCIHUILIUHBI B CTPYKTYPE OOII BO

JucuyMiuiiHa  JIOTUYECKM M COIEP)KATEIIBHO-METOAMYECKH CBA3aHA CO  CIECAYHOIIMMH
IMCUUIUTMHAME: (Pa30BbIe MEPeXOJbl B KOHICHCHPOBAHHBIX CpENaX, COBPEMEHHBIE IMPOOJIEMBI B
¢u3uke TBEpAOro Tela, HHU3KOTEMIepaTypHass TEXHUKa B  (U3UYECKOM  OIKCIIEPUMEHTE,
CBEPXIPOBOJHUKOBAS DJIEKTPOIHEPTETUKA.

3. O®OPMUPYEMBIE KOMIIETEHIIUA U IIVTAHUPYEMBIE PE3YJIbTATBI
OBYYEHUA

YHuBepcanbHbie U(1im) o0menpopeccCuoHaIbHbIE KOMITETCHITHH
Kon n HanMeHoBaHME KOMITETEHITUN \ Kon n HanMeHoBaHM€e UHIMKATOPA JOCTUXKEHUSI KOMITETCHITUN

[TpodeccnonanbHble KOMIETEHIIMM B COOTBECTBUH C 3aJadyaMH M OOBbEeKTaMu (001acTsIMH
3HaHU) TPopEeCCHOHATIBLHOMN 1eATEIbHOCTH:

3agaua O0bexT nin Koa n HaumeHoBaHue Kox u HaumeHoBaHMe
npogeccuoHaIBbHOI  00/1aCTh 3HAHUSA npo¢ecCHOHATLHOU HHAUKATOPA
nesiteabHocTH (3I1]1) KOMIIeTEHIIMH; JOCTHKEHHUA
OcHoBanne npogeccuoHaILHOIMI
(mpodeccuoOHANBHBIN KOMIIeTEHIIUH
crangapr-IIC, ananu3
ONbITA)

Hay4HO-HMCCIIEI0BATEIbCKHI
TIpoBenenue Hayunsix | SarvtanmpoBanneie | 11K-20.1 [1] - CrocoGen  3-TTK-20.1[1] - 3Hats




Y aHAJIMTUYECKHUX STarnbl 0JIb30BAThCS OCHOBHBIMH =~ OCHOBHBIE TEOPETUYECKUE
MCCIIEIOBAaHHH 110 UCCIIC/IOBAHMS, TEOPETUUECKUMU MoJIeTH (PU3UKH
OTJENbHBIM pa3/iejlaM = pe3yJIbTaThl MOJETSIMU (PUUKH KOHJICHCUPOBaHHOT'O
(aTamam, 3agaHUSIM) HaOIIOIeHUH U KOHJEHCUPOBAHHOT'O COCTOSIHHSI BEILIECTBA,
TeMbI (ITPOEKTa) B U3MEpEeHUil. COCTOSIHUSI BEILIECTBa, MOJIEIN B3aUMOJICHCTBUS
paMKax mpeaMeTHON B3aUMOJICHCTBHSA ONITUYECKOTO U3ITyYCHHS C
o0acTu 1o npoQuIIo W3IIy4EHUS C BEIIECTBOM B = BEILIECTBOM,
CHelMaIn3aluu B KOHJICHCUPOBaHHOM Kiaccuukanuio Gpa3zoBbIX
COOTBETCTBHH C COCTOSTHUU, MOJCIISIMU MepEex0/10B, OCHOBHbBIE
YTBEPKICHHBIMU (ha30BBIX MIEPEXOI0B U HKCIIEPUMEHTAIIbHBIC
IJIaHAMHU U buzuku (bakKThl U IPUMEHEHUS
METOAMKAMHU CBEPXIPOBOAMMOCTH, bu3uKu
UCCIIeIOBaHMIA; 9KCIIEPUMEHTAILHBIMU CBEPXIIPOBOJUMOCTHU U
ydacTtue B METOAaMHU UCCIIEIOBaHUs ~ KPUOTCHHOM TEXHUKH,
MIPOBEJICHUU CTPYKTYPHBIX U COBpPEMEHHBIE
HaOIIOACHUH 1 AJIEKTPOHHBIX CBOMCTB, JOCTIKEHUST (PUUKH
U3MEpEeHHii, COBPEMEHHBIMH MOJIYTIPOBOTHUKOB U
BBITIOJTHCHUH TOCTIKEHUSIMH (DPU3UKH reTepPOCTPYKTYP;
AKCIICPUMEHTA U CBEPXMIPOBOJUMOCTH, V-ITK-20.1[1] - ymeTth
00paboTKe TaHHBIX C MOJTYTIPOBOTHUKOB H chopMyIHpoBaTh
HCIOJIb30BaHUEM TeTepOCTPYKTYP. TEOPETUUECKYIO U
COBPEMEHHBIX MaTeMaTHYECKYIO MOJIEIb
TEOPETUYECKIX OcHosaHue: JUTSL U3y4aeMou 3ajauu
Mojienel, [IpodeccronanbHbIiI ¢buzuku
AKCIEPUMEHTAIBHBIX crannapt: 26.003 KOHJICHCUPOBAHHOT'O
JTaHHBIX U COCTOSIHUSI BEIIECTBA,
KOMITBIOTEPHBIX MIPOBECTU HEOOXOAMMBIE
TEXHOJIOTHH. pacyeTbl BETUYUH H
OIICHKH TMapaMeTpPOB;
B-T1K-20.1[1] - Bnangets
OCHOBHBIMH
TEOPETUYECKIMHU
MOJIETISIMU (PU3UKH
KOH/ICHCUPOBAHHOTO
COCTOSIHUSI BEIlleCTBa,
B3aUMOJICUCTBUA
U3Y4YEHUs C BELIECTBOM,
¢busuku pazoBbIX
NEepexo10B U
CBEPXIPOBOJUMOCTH
WHHOBAITMOHHBIH
Co6op u aHamm3 Hay4no- ITK-4 [1] - Cniocoben 3-T1K-4[1] - 3uath
UH(OPMAIIMOHHBIX TEXHUUYECKUE U HaXOJUTh ONTHUMAIIbHbIE  OCHOBHBIE METOMBI U
WCTOYHUKOB U OpraHW3aIllMOHHBIE | PEIICHUS NP CO3TaHUU TIPUHITAITEI HAX 0XKICHUS
HCXOJHBIX JTaHHBIX peleHusl. MPOIYKIINH C YUETOM ONTUMALHBIX PEIICHUIA

IUTSL TUTAHUPOBAHUS U
pa3paboTku
UCCIIEI0BATEIbCKUX
MIPOEKTOB;
MOJITOTOBKA
MCXO/IHBIX JTaHHBIX
JUIs BBIOOpA U

TpeOOBaHMIT KayecTBa,
CTOMMOCTH, CPOKOB
WCTIOJTHEHUS,
KOHKYPEHTOCIIOCOOHOCTH
1 6€301acHOCTH
KHU3HEIEATEIIbHOCTH

IIpY CO3/1aHUU IIPOAYKIUHU
C y4eToM TpeOoBaHUI
Ka4ecTBa, CTOMMOCTH,
CPOKOB HCIIOJTHEHHUS,
KOHKYPEHTOCIIOCOOHOCTH
u 0e3omacHoOCTH
KUBHCACATCIBHOCTH.




000CHOBaHUS HAYIHO-
TEXHUYECKUX U
OpraHHU3aIMOHHBIX
peLICHUI Ha OCHOBE
HKOHOMHUYECKOTO
aHaJM3a; y4acTHe B
paszpaboTke u
peanu3aly IpOeKTOB
HCCIIEIOBATENBCKOM U

Ocnosanue:
[IpodeccronanbHbIi
cranzapt: 26.003

V-TIK-4[1] - YmeTh
HAXOJUTh ONTHUMAJIbHEIC
pEILICHHSI TP CO3/IaHUU U
OCBOCHUU HOBOM
POAYKINH U
TEXHOJIOTUH,
pa3pabarbIBaTh

3 PEKTUBHYIO CTPATETHIO
C y4eToM TpeOOBaHUIA

MHHOBAIMOHHOMN Ka4ecTBa, CTOMMOCTH,
HAIPaBJICHHOCTH B CPOKOB HCITOJTHEHHS,
KOMaH/1e KOHKYPEHTOCIIOCOOHOCTH
UCITOJTHUTEIEH. 1 6E30IMaCHOCTH
KM3HEIESTCIILHOCTH. |
B-TIK-4[1] - Bragets
HaBBIKAMH HAX 0K ICHHS
ONITHMAJIBHBIX PEIICHUI
JUTSL CO3IaHUSI K OCBOEHHUSI
HOBOM MPOIYKIIUH C
y4eTOM TpeOOBaHU
KauecTBa, CTOMMOCTH,
CPOKOB HCITOJTHEHHUS,
KOHKYPEHTOCITOCOOHOCTH
1 0€30MaCHOCTH
KHU3HEIEATEILHOCTH
IIPOM3BOICTBEHHO-TEXHOJIOTHUECKHIA
YdacTue B Meronst koutpoast | TIK-9 [1] - Crocoben 3-T1K-9[1] - 3uath
MOJIEPHHU3AIIIH KavecTBa MIPOBOIHMTH OCHOBHBIE METOIBI U
CYIIECTBYIOIIHX, MaTepuaoB, MaTeMaTH4ecKoe u TPUHITATIBI
pa3paboTKe u IPOIIECCOB U KOMITBIOTEPHOE MaTeMaTH4YeCKOro U
BHEJIPEHUH HOBBIX POTYKIIHH. MO/ICTTHPOBAHHE KOMITBIOTEPHOTO
METOJIOB KOHTPOJIS 00BEKTOB, CHCTEM, MOJIETUPOBAHHSI

KauecTBa
MaTepHUalioB,
MIPOU3BOJICTBEHHO-
TEXHOJIOTHYECKUX
MPOLECCOB U TOTOBOM
MPOJIYKIIUU B cpepe
BBICOKUX U
HayKOEMKHX
TEXHOJIOTHH.

MPOLIECCOB U SIBJICHUI B
n30paHHOMN PeIMETHON
obiactu

OcHosanue:
[TpodeccuonanbHbIM
cranzaapt: 29.004

00BEKTOB, CHCTEM,
MPOLECCOB U SIBJICHUI B
n30paHHON MpeaAMETHON
00JI1acTH. ;

V-IIK-9[1] - Ymeth
MPUMEHSITh METOJIBI
MaTEeMaTHYeCKOro U
KOMITBFOTEPHOTO
MOJICTTUPOBAHUS
00BEKTOB, CHCTEM,
MPOLECCOB U SIBJIEHUN B
n30paHHON MpeaMETHON
obacTu;

B-TIK-9[1] - Bnagets
HaBBIKAMU
MaTEeMaTHYECKOTO U
KOMITBIOTEPHOTO
MOJICITUPOBAHUS
00BEKTOB, CHCTEM,
MPOLECCOB U SIBIICHUI




AKCIEPTHO-aHATUTUYECKUI

N3ydenue u ananus
HAyYHO-TEXHUUECKON
uHpopManuy,
OTEYECTBEHHOT'O U
3apy0eKHOTO OTbITa
0 TeMaTHKe
UCCIeI0BaHusL, cOop
1 00paboTKa HAy4YHOM
Y aHAUTUTUYECKOU
nHpopManuu ¢
HCIIOJIb30BaHUEM
COBpPEMEHHBIX
MPOrpaMM, CPECTB U
METOJIOB
BBIYMCIIUTEIIBHOMN
MaTeMaTHKH,
KOMITBIOTEPHBIX U
MH(OPMALIMOHHBIX
TEXHOJIOTHI; cOOp 1
00paboTKa HAyYHOU U
AHAJIMTUYECKOMN
nHpopManuu ¢
HCIIOJI30BAaHUEM
COBpPEMEHHBIX
MIPOrpaMM, CPEICTB H
METOJIOB
BBIYMCIIATEIIBHOMN
MaTeMaTHKH,
KOMITBIOTEPHBIX H
UH(OPMALIMOHHBIX
TEXHOJIOTUH; y4acTHe
B 0000111€HUN
MOJTYYCHHBIX JaHHBIX,
¢dbopmMupoBaHUU
BEIBOJIOB, B
MOATOTOBKE HAYYHBIX
1 aHATUTUIECKHIX
OTYETOB, MyOIHKAIIUI
Y MPE3EHTALMI
PE3yNbTaTOB HAYYHBIX
1 aHATUTUICCKHIX
HUCCIICTOBAaHUM;
MOJITOTOBKA JTAHHBIX
JUTSL COCTaBIICHUS
0030pOB, OTUETOB U
HAyYHBIX
nyOauKanui, yyactue
BO BHEJPEHUU
pe3yIbTaToB
HCCIIEIOBAHUM U
pa3paboToK.

Hayunas u
aHAJIUTHUYECKas
uHpopManus,
OTEYECTBEHHBIN U
3apyOeKHBIN OTBIT
0 TeMaTHKe
UCCJICI0BAHMS;
Hay4YHbIC U
aHAJTUTUYECKUE
OTYETHI,
nyOIMKanuu u
MPEe3EHTALUHU T10
pe3ynbTaTam
HUCCIIENOBAHUMN.

ITK-10 [1] - Cocoben k
MIOCTPOCHUIO
AHATUTUICCKUX U
KOJMYECTBEHHBIX
MOJIEIEN MTPOLECCOB B
MIPUPOJIE, TEXHUKE U
o0IIecTBe U K BEIOOPY Ha
HUX OCHOBE IMyTeH
pEIICHUS TEOPETHICCKUX
U IPAKTHYECKUX MPodiIeM
MIPUPOJIHOTO,
9KOJIOTHYECKOTO,
TEXHHUKO-
TEXHOJOTHYECKOI0
Xapakrepa

Ocnosanue:
[TpodeccnonanbHbIM
crangapt: 29.004

3-I1K-10[1] - 3uats
OCHOBHBIE METOJIbI
MOCTPOCHUS
AHAINTHYECKUX U
KOJINYECTBEHHBIX
MoJIeJIeli TIPOLIECCOB B
NPUPOJIE, TEXHUKE U
0OIIIeCTBE. ;
V-IIK-10[1] - Ymets
HNPUMEHSATH METO/IBI U
NPUHIIMIBI TTOCTPOSHHUS
AHAINTHYECKHUX U
KOJINYECTBEHHBIX
MoJIeJIel TIPOLIECCOB B
MPUPOJIE, TEXHUKE
o0IecTBe I pelIeHUs
TEOPETUYECKHUX H
NPaKTHYECKHUX MTPoOIeM
PUPOIHOTO,
9KOJIOTUYECKOTO,
TEXHUKO-
TEXHOJIOTUYECKOT0
XapakTepa;

B-TIK-10[1] - Bnagers
HaBBIKAMU TIOCTPOCHUS
AHAIMTHYECKHUX U
KOJINYECTBEHHBIX
Mo/ieJIel POLIeCCOB B
MIPUPOJIE, TEXHUKE U
oO11ecTBe U K BEIOOpY Ha
WX OCHOBE ITyTEeH
pEeLIeHHS TEOPETUYECKUX
U TIPaKTUYECKUX MpoOsIeM
HIPUPOIHOTO,
HKOJIOTHYECKOTO,
TEXHUKO-
TEXHOJIOTUIECKOTO
Xapakrepa




4. CTPYKTYPA U COJAEP)KAHUE YUEBHON JUCIATLINHBI

Paznenbl yueOHOM TUCIMITIMHBL, UX 00BEM, CPOKU U3Y4YEeHUS U (POPMBI KOHTPOJIS:

No HaumenoBanue
LI pa3aesa yueOHoi
JAACHUATINHBI

Jlexnumn/ Ipaxkr.
(cemunapsi )/
JlaGopaTopHbie
padoThIl, yac.
O0s13aT. TeKyui
KOHTPOJIb (popma*,
HeJeJIs1)
MaxkcuMabHBIN
0aJui 3a pasgena™*
ATtTecTanus
pasnea (popma*,
HeJ1eJs)
HNuaukaropsl
OCBOEHHS
KOMIIETEeHIIUH

Henean

2 Cemecmp

1 Yacrs 1 1-8 8/8/0

N
(6]

K

1
[00)

3-I1K-20.1,
V-1IK-20.1,
B-T1K-20.1,
3-11K-4,
V-1IK-4,
B-I1K-4,
3-T11K-9,
V-TIK-9,
B-TIK-9,
3-I1K-10,
V-IIK-10,
B-T1K-10

2 Yacrs 2 9-15 | 7/7/0 25 KH-15 | 3-I1K-20.1,
VY-1IK-20.1,
B-T1K-20.1,
3-11K-4,
V-TIK-4,
B-I1K-4,
3-T1K-9,
V-TIK-9,
B-TIK-9,
3-I1K-10,
VY-1IK-10,
B-T1K-10

Hmoeo 3a 2 Cemecmp 15/15/0 50

KontpoabHsbie 50 C) 3-T11K-4,
MeponpusitTusi  3a 2 V-TIK-4,
Cemectp B-I1K-4,
3-T1K-9,
V-TIK-9,
B-TIK-9,
3-I1K-10,
VY-IIK-10,
B-I1K-10,
3-I1K-20.1,
VY-TIK-20.1,
B-T1K-20.1

* — COKpallleHHOe HaUMEHOBaHue (OPMbI KOHTPOJIS

xR CyMMa MaKCHMAJIbHBIX OaioB JOJDKHa OBITH paBHa 100 3a CCMECTP, BKIIKOYAA 3a4YCT U

(nnn) sK3amMeH



Coxkpailienre HauMeHOBaHUN (POPM TEKYILEr0o KOHTPOJISI U aTTECTAllUU Pa3/AesioB:

Oo0o3nauenne | IloiHOe HAaMMEHOBaHUE

KN KonTposb 1o nroram

5 OK3aMeH

KAJIEHIAPHBIA IVIAH
Henenu | Tembl 3ansaTuii / Conepxanue Jlek., | IIp./cem., | JIao.,
yac. yac. yac.
2 Cemecmp 15 15 0

1-8 Yacrs 1 8 8 0

1 Tema 1 Bcero aynutopHbIX 4acoB
OcHOBHBbIE SIBJIEHUS B 00J1aCTH CBEPXIPOBOAUMOCTH, 1 | 1 | 0
KPUTHYECKHUE TTapaMETPHI. Onnaiin

0 |0 |0

2 Tema 2 Bcero ayiuTopHbIX 4acoB
Kitaccel ¢BEpXIIPOBOJHUKOB, BBICOKOTEMIIEPATYPHBIE 1 |1 [0
CBEPXIIPOBOHUKH. Onnaiin

0 |0 |0

3 Tema 3 Bcero ayauTopHbIX 4acoB
Metoabl OIy4eHHUs! CBEPXIIPOBOISALIMX MATEPUATIOB. 1 | 1 | 0
[TonyuyeHune cBEpXIIPOBOISIINX JIEHOK U TOHKUX CJIOEB. Omnunaiin

0 [0 [0

4 Tema 4 Bcero ay1uTopHbIX 4acoB
HerpanuuuoHHble METOABI TIOTYyYEHUS! CBEPXIIPOBOIHHUKOB. 1 | 1 | 0
N3rotoBneHune cBepXnpoBOISLINX TPOBOOB, JIEHT U Kabenel. | OnnaiiH

0 I [0

5-6 Tema § Bcero aynutopHsix 4acoB
OCHOBHBIE METOANKN U3MEPEHUI KPUTUUECKHMX MAarHUTHBIX 2 |2 [0
I0JIEN U TOKOB. M3MepeHne KpUuTH4ecKux TeMIeparyp. Omnnaiin

0 |0 |0

7-8 Tema 6 Bcero aynuropHbIX yacoB
OCHOBHBIE IIPEJICTABICHUS O CBEPXIIPOBOIAIIEM COCTOSHUMU. 2 |2 [0
OneKTpoH-(OHOHHOE B3aMMO/ICHCTBHE U KYIIEpOBCKUE Mapbl. | OHiaiiH
DHepreTuyeckas 1eib B CIIEKTpe BO30yxaeHu. Teopus 0 0 0
BKII.

9-15 Yacrs 2 7 7 0

9 Tema 7 Bcero ayauTopHBIX 9acoB
OKCIEpUMEHTBI, IOATBEPKAAIOIINE OCHOBHBIE NpeAcTaBaeHus | 1 ] 1 ] 0
0 CBEPXIPOBOJALIEM cocTOsHUU. M30TOnmyeckuil apdexr. Omnnaiin
KBanToBaHue noroka. MIsmepeHne sHEPreTUUECKOM MIEH. 0 0 0
Jlpyrue 3KCiepuMeHTHI.

10 Tema 8 Bcero aynutopHsIxX 4acoB
CBepXIpOBOTHUKY B MarHuTHOM mioJie. Dpdext MeticHepa- 1 ‘ 1 ‘ 0
OxceHndenbaa (uaeanbHbld TUaMarneTusm). [ myonna Ownutaiin
IIPOHUKHOBEHUS MAarHUTHOI'O MOJISI B CBEPXIIPOBOTHUK. 0 0 0

HpOMC)KYTOLIHOC COCTOSHHC. FpaHI/I‘-IHaH OHEPTHUA U AJINHA
KOTCPCHTHOCTH.




11-12 | Tema9 Bcero aynutopHsix 4acos
CBepxnpoBOAHUKH 210 poja. OTpulatenbHas MOBEPXHOCTHAS | 2 | 2 | 0
sHeprus. Buxpu AGpukocoBa. CMeIIaHHOE COCTOSTHHE. Onnaiin
KpI/IBBIe "HamaranuuBanusg. ®aszosas JuarpaMmma. 0 | 0 | 0

13 Tema 10 Bcero aynutopHbIX 4acoB
Kpurnyeckue TOKHM B CBEPXIPOBOAHMKAX 1ro u 2ro poxa. Tok | 1 (1 [0
pacnapuBanus [ ma30ypra-Jlannay. [IMHHUHT BUXpEBBIX Omutaiin
Hutel. LlenTpsl nUHHUHTA. /[BUYKEHNE MATHUTHOTO MOTOKa B | ( 0 0
CBEPXIIPOBOJHHUKAX.

14 Tema 11 Bcero ayautopHbIx yacoB
TyHHENMMpoBaHUE B CBEPXIIPOBOJHUKAX. TyHHEIBHBIN TOK. 1 | 1 | 0
Cxembl u3mepeHuil. TyHHeEIbHAsI CHEKTPOCKOMHS. Ownutaiin

0 I [0

15 Tema 12 Bcero aynutopasix 4acos
[IpumeneHus cBepXMnpoBOJHUKOB. BricokoTemmepaTypHas 1 | 1 | 0
CBEPXIIPOBOAMMOCTD U NEPCIEKTUBBI. Omnunaiin

0 I Ik

CokpailieHHbIe HAUMEHOBAHUSI OHJIAMH OTIINN:

O0o3uauenue | Ilo1HOE HAMMEHOBAHME

OK DJIEKTPOHHBIN KypC

IIM [TosTHOTEKCTOBBIN MaTepuan

111 I10THOTEKCTOBBIE JIEKIIUH

BM Buneo-marepuainsl

AM Aynuo-marepuanbl

IIp3 IIpe3eHTanuu

T TecTel

5CM DJIEKTPOHHBIE CITPaBOYHbIE MaTepUaIbl
ncC MHTepakTUBHBIN CAUT

TEMBI JIABOPATOPHBIX PABOT

Henean | Tembl 3ansatuii / Coaep:xanue
2 Cemecmp
1-2 Tema 1
TexHuka 06€30MacHOCTH NMPH BBIIOIHEHUH J1JAOOPATOPHBIX padoT.
3-4 Tema 2
JlabopaTopHas pa6ota "CBoiicTBa XKHUJIKOTO a30Ta".
5-6 Tema 3
JlabopaTopHas pa6ota "MeTo1bl H3MepeHUs KPUTUIECKOro TOKa."
7-8 Tema 4
JlabopaTopHas pabota "CBepXIpOBOTHUKH B MarHUTHOM nojie. Kputudeckoe mose."
9-10 Tema 5
JlaGoparopHas padoTa "MeToabl U3MEPEHHs] KPUTUYECKON TeMIepaTypbl
CBEPXIIPOBOJAHMKOB."
11-12 | Tema6
JIaGoparophsbie paboTsl "M3MepeHre KpUTUYECKON TeMIIepaTypbl BBICOKOTEMIIEPATYPHBIX
ceepxmpoBoaHukoB (BTCII) npu remneparypax Boie 77,4 K", "M3mepenue KpuTuueckoro
toka BTCII npu tremneparypax soiue 77,4 K".
13-14 | Tema 7




JlaGoparopHas pabota "CkaHupyromas XoJJI0BCKas MarHUTOMETpus'.

15-16 | Tema 8
JIaboparopHast pabota "OxJaxxaeHne CBEPXIPOBOJTHUKOB C TTIOMOIIBIO KPHOKYJIEPHOM
TEXHUKH'".

5. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

[Ipu ocBoeHMM J@aHHOW JAMCIHUIUIMHBI OCHOBHYIO pOJIb HMIPAIOT AyAUTOPHBIC 3aHATUSA C
UCIOJIb30BAHUEM KOMITBIOTEPHBIX TEXHOJOTHH M caMOCTOsiTeNbHas pabora cryaeHtoB. [lig Toro
4TOOBl JaTh COBPEMEHHOE COCTOsSIHHE (U3UKU CBEPXIPOBOJUMOCTH, MPEIYCMOTPEHO IIHUPOKOE
UCIOJIb30BAHUE COBPEMEHHBIX HAYYHBIX pabOT M MyOJMKAalHMi MO JaHHOM Teme, IOCelleHne
nabopatopuit HUSAY MUOU. PekomeHayercs mocemieHWe CTYACHTAMU HAy4HBIX CEMHUHApOB U
KoH(pepeHImid, B TOM 4wmcie, npoBogumMbeix B HUAY MU®DU, a takke B IPYrHX MOCKOBCKHX
YHUBEPCUTETAX U HHCTUTYTaX.

6. ®OHJI OHEHOYHbIX CPEIACTB

@DOHJT OLIEHOYHBIX CPEACTB 0 JUCLUIUIMHE O0ECIIEUnBaET MPOBEPKY OCBOEHUS IIAHUPYEMBbIX
pe3ynbTaToB oOyueHus: (KOMIETEHIMH M MX WHIMKATOPOB) MOCPEICTBOM MEPONPUATHUN TEKYIIETO,
PYOEKHOTO U IPOMEXKYTOUYHOTO KOHTPOJIS IO JUCIUILTUHE.

CBs3p Mexay GOpMUPYEMBIMH KOMIIETEHUUSAMU U (HOpMaMHU KOHTPOJIS HMX OCBOCHHUSA
MpeJiCTaBjeHa B CeAyIoLIel Tadnuiie:

KOMHETCHHI/IH I/IH)II/IKRTOPBI OCBOCHMUA ATTeCTaHI/IOHﬂoe Mepoan/IHTl/Ie
(KII 1)

TK-10 3-ITK-10 D, KU-8, K1-15
V-TIK-10 D, KU-8, KU-15
B-TIK-10 D, KU-8, KN-15

TIK-20.1 3-1TK-20.1 D, KU-8, KU-15
V-TTK-20.1 D, K-8, KU-15
B-TIK-20.1 D, KU-8, K1-15

TK-4 3-1TK-4 D, KU-8, K1-15
V-TTIK-4 D, K-8, KU-15
B-TIK-4 D, KU-8, K1-15

TIK-9 3-TIK-9 D, KU-8, KN-15
V-TIK-9 D, KU-8, KU-15
B-TIK-9 D, KU-8, KU-15

IIka/bl oeHKH 00pa3oBaTeNbHbBIX 10CTHKEHUH

[Ilkama Ka»a0ro KOHTPOJIBHOTO MEPONPHUATHS JIEKHUT B mpenenax oT 0 A0 yCTaHOBJIEHHOIO
MaKCHMAaJILHOTO 0ajjia BKIIOYHUTENILHO. MToroBas arrectamus o AUCHUIUIMHE oneHuBaercs no 100-
OayUTbHOM IIKaJe U MpeAcTaBiseT co0oil cymMmmy 0ayuioB, 3apabOTaHHBIX CTYIEHTOM IPU BBINOJIHEHUU
3aJJaHUi B paMKaX TEKYIIETO U MPOMEKYTOUHOTO KOHTPOJIS.

HToroBas olieHKa BBICTABISETCSI B COOTBETCTBUHU CO CJ'IC,E[y}OIJ_Ieﬁ IIKAJIOMN:

| Cymma GamnoB | Onenxa mo 4-ex | Ouenka | Tpe6oBanms K YPOBHIO OCBOCHHIO




0aJUIbHOM 1IKaJe ECTS y4eOHOM TUCIUIIIMHEI

OI1leHKa «OTIIMYHO» BBICTABIISETCS CTYJICHTY,
€CJIH OH NTYOOKO M IMTPOYHO YCBOMII
MPOrPaMMHBINA MaTepHUall, HCUCPITBIBAIOIIIE,
MOCJIEIOBATENLHO, YETKO W JIOTHIECKU
CTpOIHO €ro U3Jaraer, yMeeT TECHO
YBSI3BIBATH TEOPHUIO C TIPAKTUKOH,
UCTIONIB3YET B OTBETE MaTepHall
MOHOTpadUIECKOHN JINTEPATYPHI.

90-100 5 — «omauunoy A

85-89 B OlLieHKa «XOPOLIO» BBICTABIAETCS CTYIEHTY,

75-84 C €CJIM OH TBEP/O 3HAET MaTepual, TPaMOTHO U

4 — «xopouwio» 110 CYHIISCTBY M3JIaracT €0, HE JOIMyCKas
70-74 CYLIECTBEHHBIX HETOYHOCTEN B OTBETE HA
BOIIPOC.

65-69 O1LeHKa «y/I0BJICTBOPHTEIBHO)

BBICTABJIACTCA CTYACHTY, €CJIM OH UMCCT
3HaHHA TOJIBKO OCHOBHOI'O MaT€puralia, HO HE
3- YCBOWJI €T0 JIeTalei, TOmyCcKaeT HeTOYHOCTH,
60-64 «Y00BIEeMBOPUMENLHOY E HEJI0CTAaTOYHO MPaBUIIbHBIE (HOPMYITUPOBKH,
HapylLIEHUs JJOTUUECKOMN
IOCJIIEA0OBATCIIBHOCTH B N3JI0OKCHUU
MPOrPaMMHOTO MaTepHaa.

O1eHKa «HEYIOBICTBOPUTEIHEHOY
BBICTaBJIACTCA CTYACHTY, KOTOpBII\/'I HC 3HACT
3HAYUTEIBbHOU YaCTU IPOrPAMMHOIO

9_ Marepuana, JI0IyCcKaeT CyIeCTBCHHBIE
Hwuxe 60 F ommoOku. Kak npaBuiio, oneHka
«Hey008jlem80pumeﬂbH0» «HCYOOBJICTBOPUTCIILHO» CTABUTCA
CTyZIeHTaM, KOTOPbIe He MOTYT ITPOIOJKUTD
oOydenue 0e3 JOTIONHUTENHHBIX 3aHATHHA 10
COOTBETCTBYIOIIEN JUCIUILIUHE.

7. YYEBHO-METOJWYECKOE U TH®OPMAIIMOHHOE OBECIIEUEHUE
YYEBHOI JUCLUATIINHBI

OCHOBHAZ JIMTEPATYPA:

1. 621.5 B29 UckyccTtBo kpuorenuku. HuzkoremmneparypHas TeXHUKa B (U3UYECKOM SKCIIEPUMEHTE,
IIPOMBILIJIEHHBIX ¥ a3POKOCMUYECKHX MPUIIOKEHUsX : , Puserapu JI., Benrtypa I'., lonronpyaHsrii:
Wnremnexr, 2011

2. D1 M 34 MarepuanoBeJieHIe CBEpXIPOBOIHUKOB HAa OCHOBE coeIMHEHUN A-15 : YuebHoe
nocobue, Kypunkua M.O. [u ap.], M.: HUAY MU®U, 2019

3. O1 P83 OcHOBBI NOCTPOEHUS KPUOTEHHBIX yCcTpOoUCTB : , Pyanes N.A., MockBa: MU®U, 2008

4. 538.9 C24 CepxTekyuecTb U 603e-KOHIeHCalus : yueOHoe mocobue A By30B, MaiimucroB A.U.
[u 1p.], MockBa: MUDU, 2008

5. OU C 76 Crabunu3zaiys CBepXIpOBOIAIINX MATHUTHBIX CUCTEM : MOHOTpadus, AnbToB B.A. [1
ap.], Mocksa: MOU, 2016




6. DU C 76 Crabumimzarusi CBEpXIpPOBOSIINX MATHUTHBIX CUCTEM : yueOHUK, AnbToB B.A. [1 1p.],
Mocksa: MOUH, 2019

7. O K 88 Texnudeckas TepMOJAMHAMHUKA U TEIJIoNepeaaya : yaeOHuK il By30B, KyauHos B. A.,
Mockga: FOpaiit, 2022

8.539.2 A72 TexHonorust TOHKUX IUICHOK : ydeOHOe rmocobue 11t By30B, AHToHeHKO C.B., Mocksa:
MU®U, 2008

9. OU1 A72 TexHonorHsi TOHKHX IJICHOK : yueOHOoe mocobwue s By30B, AHToHeHKo C.B., Mockga:
MU®U, 2008

10. 538.9 K12 ®uszrka MakpoCKOIMUYECKHUX KBAHTOBBIX CUCTEM : KypC JIEKIMH; ceMuHaphl, Karan
M.IO., Mocksa: U3narensckuii jom MOU, 2014

11. DU b40 ®uznyeckue 0OCHOBBI CBEPXIIPOBOIUMOCTH : JIA0OPATOPHBINA MPAKTUKYM: YueOHOE
nocobue st By30B, besorocusrit U.10., Pynaes N.A., Mocka: MUDU, 2008

12. 538.9 b40 ®usnyeckre OCHOBBI CBEPXIPOBOAMMOCTH : JIAOOPATOPHBIN MPAKTUKYM: yueOHOe
nocobue st By30B, besorocusrit U.10., Pynaes U.A., Mocka: MUDU, 2008

JOIIOJIHUTEJIBHASA JIMTEPATYPA:
1. 537 T42 BBenenue B CBEpXIIPOBOIUMOCTS : , Tunkxam M., M.: Atomuznar, 1980

2. 538.9 JI12 Jlaboparopublii mpakTukyM "KBaHTOBBIE KOT€PEHTHBIE CUCTEMBI: CBEPXIIPOBOIHUKH U
HaHOCTPYKTYphI" : , Onenos JI.A. [u ap.], M.: MU®U, 1999

3. DU M 34 MarepuanoBeaenue ceepxnpoBogaukoB Ha ocHoBe BTCII, nubopuaa Maruus u
MHUKTUAOB : YuebHoe nmocodwue, [{ammesa A.C. [u ap.], M.: HUAY MUOUH, 2019

4. 621.5 P83 OcHOBBI pacueTa HU3KOTEMIIEPATYpPHBIX YCTPOHCTB : yued. mocodue /171t By30B, PynHeB
N.A., M.: MU®DU, 2006

5.621.5 P83 IIpuHUIHMIIBI KOHCTPYUPOBAHUS KPUOTEHHBIX YCTPOUCTB : yueOHOe Tocodue Jisl BY30B,
Pynues U.A., Mocksa: MUDU, 2007

6. 537 b90 CepxnpoBoaumMocTb : OCHOBBI U npuioxkeHus, bykkens B., M.: Mup, 1975

7.539.2 K31 CoBpemennble npobaemsl pusuku TBepaoro tena U.2 BeicokoTemneparypHas
cBepxnpoBoauMocTs, Kamypuukos B.A., Mocksa: MU®U, 2002

I[TPOI'PAMMHOE OBECIIEYEHUE:

CrennanbHOE IporpaMMHOe obecriedeHre e Tpedyercs
LMS U UHTEPHET-PECYPCBI:
https://online.mephi.ru/

http://library.mephi.ru/



8.  MATEPHUAJIbLHO-TEXHWYECKOE OBECHEYEHME YUEBHOW
JUCLUIINHDBI

CHCHI/IaHBHOC MaT€pruaIbHO-TEXHUYECKOC obecreyeHue He TpC6yeTCH

9. YYEBHO-METOJUYECKUE PEKOMEHJALINU JJIA CTYAEHTOB

Ilenb nanHoro kypca — Iloka3zaTe MeTOABI MOTYUYEHUS! CBEPXIIPOBOIHUKOB, CBEPXIIPOBOIALINX
IUIGHOK, TOHKHUX CJIO€B, NPOBOJAOB, JIEHT M KaOenedl. HayuuTp MeTogaM M TEXHUKE H3MEpPEHUs
OCHOBHBIX KPUTHUYECKUX IapaMEeTpOB CBEPXIPOBOJAHUKOB — IIUPHUHBI HSHEPreTUYECKOM IIenH,
KPUTHYECKON TEMIIepaTypbl, KPUTUYECKOTO TOKAa, KPUTHYECKMX Tojied. JlaThb opueHTauuoo B
(Gu3n4ecKux SABJIEHUSAX B CBEPXIIPOBOJHUKAX WU OCHOBOIOJIATAIOLIUX HSKCHEPUMEHTaX B OOJIACTH
CBEPXIIPOBOAUMOCTH.

Kypc omumpaercs Ha Marepwan CIEAYIOMIMX AWCHUIUIAH, YUTAEMBIX CTYACHTaM (HU3HUKO-
MaTEeMaTHUYECKUX CIELHaIbHOCTEN: KBAHTOBAs MEXaHUKA, MaKpOIJIEKTPOAMHAMUKA, CTATUCTUYECKas
¢u3nKa 1 TepMOANHAMHIKA, (PU3HUKA KOHIEHCHPOBAHHOTO COCTOSIHUS BEIIECTBA.

JUis yCHemHoro OCBOCHHUs AUCHUILIMHBI HEOOXOAMMBI 3HAaHUS IO KypcaM oOuiei (u3uku u
YHUBEPCUTETCKOMY Kypcy MaTematuku. HeoOxonumo ymerb paloTaTh C omepaTropamMi, 3HAaTh
muddepeHranbHOe U UHTErpajbHOE MCUYMCICHHUE, TEH30pHBIH U BEKTOPHBIM aHalu3, CTAaTUCTUKY U
TEPMOJIMHAMUKY, 3JIEKTPUYECTBO U MarHeTu3M, B TOM YHCIIE B MaTepuaibHbIX cpenax. HeoOxoaumo
OPHEHTUPOBATHCS B 33/1a4aX KBAHTOBOW MEXAHWKU M CTaTUCTHYECKOW (PU3MKHM, OCHOBHBIE KBAaHTOBBIC
1 KJIACCUUYECKUE PACIIPEIEIICHUS, 2JIEMEHThl KBAHTOBOW CTATUCTHUKH.

B pe3ynbrare ocBOEHUS JAHHOM AUCUUIUIMHBI CTYI€HT JOJKEH:

1) 3HaTh: NOHATHME KPUTUYECKUX IAPaMETPOB, OCHOBHBIE JKCIEPUMEHTalbHbIE (AKTHI,
XapaKTEpU3YIOIIUE  CBEPXIPOBOJUMOCTD;  KJACChl  CBEPXIPOBOJHMKOB, METOABl  IOJyYEHUS
CBEPXIIPOBOJSAIINX MATEPHAIIOB, OCHOBHBIE METOAUKN U3MEPEHUN KPUTUUECKUX MATHUTHBIX IOJIEH U
TOKOB; HOHATHUSL  CBEPXIIPOBOJALIETO COCTOSIHMSA, JJIEKTPOH-(OHOHHOE B3aUMOJEHCTBHE U
KynepoBckue mnapsl, ocHOBel Teopuu DbKIII, kBaHTOBaHME NOTOKA, CBEPXIPOBOJHUKHM 2r0 poja,
CMEIIAaHHOE COCTOSIHME, KPUBbIE HAMarHWYMBAHUS CBEPXIIPOBOJHUKOB Iro u 2ro ponaa, NpUMEHEHUs
CBEPXITPOBOJHHKOB.

2) YMeTh: NpUMEHATh (PyHAaMEHTaIbHbIE 3aKOHBI B 001aCTH (PU3MKHU CBEPXIIPOBOJUMOCTHU IS
CaMOCTOSITEIbHOTO KOMOMHMPOBAHHUSI M CHUHTE3a pEabHbIX MHJIeH, NPUMEHATh TEOPETUYECKUE U
KOMITBIOTEPHBIE METO/]IbI UCCIIEAOBAHUN B 001acTH (PU3UKU CBEPXIIPOBOIUMOCTH; POU3BOAUTD MTOUCK
HYKHOH MH(QOpPMalMi B CHELHATbHON HAayYHO-TEXHUYECKOW M MAaTeHTHOH JuTepaTrype Mo TeMaTuke
UCCIIeIOBaHUM M Pa3paboTOK, TNPUMEHATh SKCHEPUMEHTAJIbHBIE METOABI ANEKTPOYU3NUECKHUX,
ONTUYECKUX U CTPYKTYPHBIX UCCIIEJOBAHMSI CBEPXIIPOBOJIHUKOB.

3) Bnazners COBpEMEHHBIMM METOJIaMU U3MEPEHMS BOJIbTAMIIEPHBIX, MArHUTHBIX, ONTHYECKUX
U Ip. XapaKTEPUCTUK CBEPXIIPOBOTHUKOB.

10. YYEBHO-METOJNYECKHWE PEKOMEHJIAIIVUM JIJISI TPENIOJABATEJIEN

[Tpu ureHun Kypca ciemayeT MpHUAEPKUBAThCS CIEAYIOIIEH MOCIe0BATEIbHOCTH U3JI0KEHHUS.
CHayana paccMaTpUBAIOTCS OCHOBHBIE SBJIEHHUS B OO0JIACTU CBEPXIIPOBOAMMOCTH, KPUTHYECKHE
IapaMeTpsl, KJIacChl CBEPXIPOBOJHUKOB. J3yuarorcs MeETOAbl MONY4YEHHsI CBEPXIPOBOISAILIMX
MaTepHajioB, B TOM YHCJIE€ M3TOTOBJIECHUE CBEPXIPOBOIAIIMX IPOBOJIOB, JIEHT M Kabenel. 3arem
00CYXIal0TCS] OCHOBHBIE METOAMKH U3MEPEHHI KPUTHUYECKUX MArHUTHBIX MOJIEH M TOKOB, U3MEpEHHE



KpuTHYeckuXx  Ttemreparyp. IlogpoOHO  paccmMaTpuBalOTCSl  OCHOBHBIE — NIPEICTaBICHUS O
CBEPXITPOBOSAINEM COCTOSIHHH, JJCKTPOH-(QOHOHHOE B3aWMOJCHCTBHE H KYIEPOBCKUE TMAPHI,
JHEpreTHYecKas INeNib B CHEeKTpe Bo30OyxkaeHwil. [locie sToro TpedyeTcs ynenuTh BHUMAHHE
AKCIIEPUMEHTAM, MOATBEPKIAIOIIMM OCHOBHBIE MPEJICTABICHUS O CBEPXMPOBOISIIEM COCTOSHUU. A
UMEHHO, U30TONMUYECKUH P PEeKT, KBAaHTOBAHHE MMOTOKA, U3MEPEHUE SHEPTeTUICCKON IIenu. BaxxkHoi
TEMOU SIBIIIETCS CBEPXIIPOBOJIHUKH B MarHUTHOM T10J1e, 3ddexT Meilicaepa-Okcendenbaa (uacanbHbINA
IaMarHeTu3M), ryOuHa MPOHUKHOBEHHS MAarHUTHOIO TOJIS B CBEPXIPOBOJHUK, MPOMEXKYTOUHOE
COCTOSIHME, TpaHWYHasl SHEPrus U AjauHa KorepeHTHocTh. Oco0oe BHUMaHUE clieyeT oOpaTuTh Ha
M3y4Y€HUE CBEPXIPOBOAHUKOB 2r0 poOJa, OTpULATEIbHAs IOBEPXHOCTHAs HHEPrUs, BUXPHU
AOpHKOCOBa, CMENIAHHOE COCTOSHUE, KpUBBIC HAMarHW4YMBaHus, (pa3oBas auarpamMma. M3 3Toil TeMbl
ClielyeT CJeaylolas - KpUTUYECKUE TOKH B CBEPXIIPOBOJHMUKAX 1Tro M 2ro pona, TOK pacrnapuBaHUs
'ur30ypra-Jlangay, MMHHUHAT BUXPEBBIX HUTEH, IEHTPHI MMHHUHTA, ABM)KEHUE MAarHUTHOTO TTOTOKA B
CBEpXMPOBOJHUKAX. B KOHIIE Kypca clleqyeT H3Y4YUTh TYHHEJIUPOBAHHE B CBEPXIPOBOIHUKAX,
TYHHEJbHBIM TOK, CXEMbl H3MEPEHUHN, TYHHEJIbHAS CIIEKTPOCKOMHUIO. Takxke paccMOTpeTh IPUMEHEHUS
CBEPXIPOBOJHUKOB.

Bo BpeMs npoBeneHus JIEKIUS KeNaTeJIbHO HCIIOIb30BaTh NMPOEKIMOHHYIO TEXHUKY, a TaKkKe
MHUIUUPOBATH OOCYXKACHHE MaTepHralia METOJOM «BOIIPOCOB B ayIUTOPHUION.

B momomnip nekTopy, a Takke MpernofaBaTeisiM, BEAYIIUM JIa0OpaTOPHBIE 3aHATHUS 0 KypCy
«IKCIIEPUMEHTAIIbHBIE METO/IbI (PU3UKH CBEPXITPOBOJIUMOCTH», PEKOMEHTYETCSI UCIIOJIb30BATh KHUTH :

1. Imunr B.B. Beenenue B pusuky ceepxnpoBoaaukoB. M.: Hayka, 2000.

2. Tuakxam M. Benenue B pusuky cBepxmpooaumoctu M.: Hayka, 1980.

3. A.Poy3-Unc, E.Ponepuk. Beenenue B pusuky cepxmnpoBoaumocta. M.: Mup, 1972.

ABTOP(BI):

PynueB Urops AHatonbeBud, K.().-M.H., JOLEHT



