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AHHOTALMS

B kypce
OKCIICPUMCHTAJIbHBIC

HU3YyYaroTCA (bI/ISI/I‘ICCKI/IC SABJICHUSA B CBCPXIIPOBOAHUKAX W COBPCMCHHBLIC

METOJIbl KX HcciefoBaHusA. PaccmarpuBaroTcs  METOJbl  MOJIY4YEHHUS
CBEPXIPOBOJAHUKOB, CBEPXIPOBOSIIINX IUIGHOK W TOHKHX CJIO€B, IPOBOJOB, JIGHT W KaOenew.
PaccmarpuBaroTcsi  Takke ~— METOJAbl  M3MEPEHUsT  OCHOBHBIX  KPUTHYECKHX  IapaMeTpoB
CBEPXITPOBOAHUKOB — IIUPUHBI SHEPreTUUYECKON IIENH, KPUTUUYECKOW TeMIlepaTypbl, KpUTHUYECKOTO
TOKa, Kputudeckux mnosied. Kypc 3HaKOMUT C OCHOBOIIOJIAralOIIMMU SKCIIEPUMEHTaMU B 00JacTu
CBEPXIIPOBOAMMOCTH, 00y4aeT TEXHHKE OCHOBHBIX JKCIEPUMEHTOB Ha CBEpXIpoBOAHHKaAX. Kypc
3HAaKOMHT C MOCIIEIHUMH JOCTHKEHUSIMHU B 00JaCTU CBEPXIPOBOAMMOCTH. 3HAYUTEIbHOE BHUMAHUE B

KypcCe yAEJIEHO BBICOKOTEMIIEPATYPHBIM CBEPXIIPOBOJIHUKAM.

1. IEJIH U 3ATAYA OCBOEHHUS YYEFHOM JJUCHUILIAHBI

[TokazaTe 1 0OCYAUTH METOIBI TOJYYCHHS CBEPXIIPOBOJHUKOB, CBEPXMPOBOISIINX IUICHOK,
TOHKHUX CJIOEB, MPOBOJOB, JIEHT M KaOenei. HayuuTh mMeTomaMm M TEXHUKE HM3MEPEHUS OCHOBHBIX
KPUTHYECKUX MapaMeTPOB CBEPXIIPOBOJHHUKOB — IIMPUHBI JHEPreTUYECKOM INEIH, KPUTUYECKOH
TEMIEPaTypbl, KPUTUYECKOTO TOKA, KPUTHUYECKUX ToJiel. J[aTh opueHTanuio B GU3MYECKUX SBICHUSIX
B CBEPXITPOBOJHHUKAX U OCHOBOTMOJATalOIIUX SKCIIEPUMEHTAX B 0071aCTH CBEPXIIPOBOTUMOCTH.

2. MECTO YYEBHOM JUCHUILJIMHBI B CTPYKTYPE OOII BO

JlucumruiiHa BXOJIUT B YHKCIIO CIELUATU3UPYIOLIUX, MOXKET YHATATHCSA MApPAJUICIBHO JPYTUM
TBEPJOTENbHBIM KypcaMm. OKHAaeTcsi YTO CTYJIEHThl 3HaKOMBbI C KBaHTOBOM MexaHukou, TOKII,
MAaKpOIJIEKTPOAUHAMUKON U TEOPUEN METAILIIOB.

3. OOPMUPYEMBIE KOMIIETEHIIUU U ITNTAHUPYEMBIE PE3YJ/IBTATbBI
OBYYEHUA

YHuBepcanpHbie U(1n) obmenpodeccuoHalbHbIe KOMIIETEHIUH:

I KO,[[ N HAUMCHOBAHHEC KOMIICTCHIIMHN | KOI[ U HAMMCHOBAHNC MHAHWKATOpAa JOCTHIKCHUSA KOMIICTCHIIUH

[IpodeccnonanpHble KOMIIETEHIIMM B COOTBECTBHHM C 3a7adyaMu M 0OBbekTamu (00JIacTIMHU
3HaHUI ) TPOPECCUOHATILHOM JIEATEIILHOCTH:

3agaua O0BeKT N Koa v naumenoBanue Kox v HanmenoBanue
npogeccuoHAIbHOH | 00J1aCTh 3HAHUSA npogdeccuoHaIbLHOM HHAUKATOPA
AeITeJIbHOCTH KOMIIETEeHIIUH; AOCTUKEHUS
GILI) OcHoBaHue npodgeccHOHATbHOM
(mpogeccuoHaTIBLHBIH KOMIIETEeHIIUH
cranaapt-IIC, anaans
ONnbITA)
Hay4YHO-UCCJIEN0BATEIbCKUN
y4acTue B MIPUPOJHBIE U [TIK-4 [1] - Criocoben 3-11K-4[1] - 3Hath
00001IeHNN COIMaJIbHBIC KPUTUYECKH OLICHUBATh OCHOBHBIE METOJIUKH U
MOJIyYE€HHBIX JaHHBIX, | SABIEHUS U MPUMEHsSIeMbIE METOAUKN | METOJIbI UCCIIeI0BAaHUS B
dhopMupOBaHHH MPOLIECCHI, Y METOJIbI UcclieioBanmsl | chepe cBoei




BBIBOJIOB, B
MOJITOTOBKE HAyUYHBIX
U aHAJINTUYECKUX
OTYETOB, ITyOIMKAIUI
U IIPE3ECHTALUN
pe3yabTaTOB
Hay4YHBIX U
AQHAIUTUYECKUX
HCCIIEI0BAHUI
y4acTue B CO3/1aHUuu
HOBBIX METOJIOB U
TEXHUYECKUX CPECTB
HCCIIEN0BaHUN U
HOBBIX pa3padOTOK;

[IpoBenenue
HAyYHBIX U
AHATMTUYCCKHUX
HCCIEIOBAHUM 11O
OTJIETTLHBIM pa3zeiiaM
(3Tamam, 3a7aHUSIM)
TeMbI (IpOEKTa) B
paMKax MnpeaMeTHOU
o0acTu 1o npoQuIIto
CIICIUAIIN3aIIH B
COOTBETCTBUH C
YTBEP>KI€HHBIMU
IUTAaHAMH U
METOIUKaAMH
HCCIIeJOBAHUHN.
ydacTue B
MPOBEACHUHU
HaOJIIONEeHU U
U3MEPEHHU,
BBINIOJTHEHUH
SKCTIIEPUMEHTA U
00paboTKe TaHHBIX C
HCIIOIL30BaHUEM
COBPEMEHHBIX
KOMITHIOTEPHBIX
TEXHOJIOTH; y4acTue
B IIPOBEACHUU

00BEKTHI TEXHUKH,
TEXHOJIOTUH U
IPOU3BO/JICTBA,
MOJIEITN, METOJTBI U
cpeicTBa
byHIaMEHTATBHBIX
U TIPUKJIATHBIX
HUCCIEeNOBaHUN U
pa3paboToK B
obrnactu
MaTeMaTHKH,
bu3MKYN U JpyTrux
€CTECTBEHHBIX U
COILIMAITEHO-
SKOHOMHUECKUX
HayK 10 IpoduiIsim
IIPEAMETHOU
NeSITeTIbHOCTH B
HayKe, TeXHHKeE,
TEXHOJIOTHSIX, a
TaKxe B cepax
HAYKOEMKOTO
POM3BO/JICTBA,
yIpaBJICHUS U
6usHeca.
JlesTenbHOCTD 1O
pa3paboTke
MaTepHasoB,
IIOKPBITHH,
npuOopoB

Ocnosanue:
[IpodeccronanbHbIM
crannapt: 06.001, 25.049,
40.008, 40.011

[IK-5.1 [1] - Crtocoben
paboTaTh HaJ MPOEKTaMHU
B 00J1aCTH pa3paboTKu
IIOJIyTIIPOBOIHUKOBBIX
pruOOPOB U CUCTEM C
HCII0JIb30BAHUEM
HAHOTEXHOJIOTHIA,
OIITORJIEKTPOHHBIX
puoOopoB,
TOHKOIIJIEHOYHBIX
ITOKPBITHH U
HaHOCTPYKTYPHUPOBAHHBIX
MaTepHasoB.

OcHosanue:
[IpodeccronanbHbIit
craugapt: 25.049

npodeccCuoHaNBHOM
JIESITCIIBHOCTH
V-IIK-4[1] - YMmeTb
aHAJTM3UPOBATh U
KPUTHYECKH OIICHUBATH
MIPUMEHSIEMBIE METOINKHU
U METOIBI
WCCIICIOBAHMSL.;
B-TIK-4[1] - Bagets
HaBBIKAMH BBIOOpA U
KPUTHYECKOH OLIEHKH
MIPUMEHSIEMBIX METOJIUK
¥ METOJIOB HCCTIEIOBAHUS
B c(epe cBoet
npodheccCuoHaNBHOM
JIESTSIIbHOCTH

3-TIK-5.1[1] - 3HaTh
OCHOBBI (PU3UKU
KOHJICHCHPOBAHHBIX
Cpel: DHEPreTU4ecKue
30HBI; KJIacCUpUKaLus
KPHUCTAJJIOB HA METAJIIBI,
MIOJTYTIPOBOTHUKH H
JTUBJIEKTPUKU C TOUKU
3pEHHUs 30HHOW TEOPHH,
(bU3uKy METaIoB,
MOHSTHE KBa3UYACTHIIBI,
KBa3UMMITyJIbCa,
HHEPTETUIECKOTO
CHeKTpa, 3¢ (heKTUBHON
Macchl ¥ 3apsizia
KBa3MYaCTHULl; KOJIeOaHUs
KPUCTaJUIMYECKOU
pemeTKy U (POHOHBI,
OCHOBBI (PU3UKHU
HOJIYTIPOBOIHUKOB,
OCHOBBI (PU3UKHU
HaHOCTPYKTYD;
V-IIK-5.1[1] - ymets
IPUMEHSTh OCHOBHbBIE
MoJienn (U3NKU
TBEPJIOTO Tea,
OILICHOYHBIE




TEOPETUUECKUX
HCCIEIOBaHNH,
MOCTPOCHUU
(buznIecKux,
MaTeMaTHYECKUX U
KOMITHIOTEPHBIX
MOJEJIEN U3ydaeMbIX
MPOLECCOB U
SIBJICHHI, B
MPOBEACHUHT
AHAITUTHYECKUX
HCCIIEJOBAaHUN B
MpeIMETHOM 00IacTH
0 MPOPHITIO
CHelaTu3alNH;
y4acTHE B CO3JaHUU
HOBBIX METOJIOB U
TEXHUYECKUX CPEJICTB
HCCIIEIOBAHUM U
HOBBIX pa3pabOTOK;

COOTHOIIECHUS (PU3UKHI
MOJTyTIPOBOJIHUKOB U
HAHOCTPYKTYp IS
OILICHKH MTapaMeTpoB
AKCIIEPUMEHTA;
B-TIK-5.1[1] - Bnanets
KBaHTOBOMEXaHUYECKUM
ONKMCAHUEM TBEPJbIX Tel,
TEPMUHOJIOTUEN
AHEPreTUYECKUX 30H,
KBa3W4acTULl U
pasMepHOro
KBaHTOBaHUS

4. BOCIIUTATEJIbHBIA MOTEHIAAJ JUCHUTLJIAHBI

Hampasnenus/uenu
BOCITUTAHHUS
[Ipodeccuonanbuoe
BOCIIUTAHHE

3amaun BocuTaHus (KOx)

Coznanue ycnosui,
obecneunBaronux, GopmupoBaHue

9yBCTBa JIMYHOM OTBETCTBEHHOCTH 3a

HAay4YHO-TCXHOJOI'MYCCKOC Pa3BUTUC

Poccun, 3a pe3ynbrarsl HcClle10BaHUI

u ux nocueacteus (B17)

BocnurarenbHbIN TOTEHIIAAT
JHUCIMILINH

1. Ucnonp3oBanue
BOCITMTATEIBHOIO ITIOTEHITAIA
JUCIHILTAH TPOPECCHOHATBHOTO
MOAYJIs JUIsl POPMUPOBAHUS
YyBCTBa JIMYHOU
OTBETCTBEHHOCTH 3a JOCTHIKCHHUE
nuaepctBa Poccuu B Beayumx
HayYHO-TEXHUYECKUX CEKTOPaxX U
(byHIaMeHTaIbHBIX
HCCIICIOBAHUAX,
0o0ecreynBaroIInX ee
SKOHOMHUYECKOE PA3BUTHE U
BHEIIHIOK 0€30MacHOCTb,
MOCPEICTBOM KOHTEKCTHOTO
o0y4eHus1, 00CyKICHHS
COIMAJIbHOW U MPAKTUYECKOMN
3HAYUMOCTHU PE3YJIbTATOB
HayYHBIX HUCCJICIOBAHUNA U
TEXHOJIOTHYECKHX Pa3padOToK.
2.HAcnons3oBanne
BOCIIUTATEIBHOIO IMOTCHIIMANA
JUCLMILTUH NPOPECCHOHATBHOTO
MoayJst 1uist popMHUpOBaHUS
COITMAJIBHOM OTBETCTBEHHOCTHU
YUEHOTI0 3a pe3yJIbTaThl
HCCIICIOBAHNM 1 MX ITOCIICACTBHS,
Pa3BUTHS UCCIIETOBATEIbCKUX




[Ipodeccuonansroe
BOCIIUTaHHE

[IpodeccuonanbHoe
BOCIIUTaHUEC

Co3nanue ycioBHid,
o0ecnieunBaromux, GopMHUpPOBAHUE
OTBETCTBEHHOCTH 3a
npogeccuoHaIbHbIN BBIOOD,
poeCCHOHAIBHOE PA3BUTHE U
npodeccuonaibble pemeHus (B18)

Coznanue ycnosui,
o0ecrneunBaroux, GopMUpoOBaHUE
HAY4YHOTO MUPOBO33PEHHUS, KYJIbTYPbI
IMOUCKAa HCCTAHAAPTHBIX HAYYHO-
TEXHUYECKUX/TIPAKTHUECKUX PELICHUH,
KPUTHYECKOT'O OTHOIICHHS K
UCCIIEI0BaHUSM JDKEHAYYHOTO TOJIKA
(B19)

KauecTB MOCPEACTBOM
BBITIOJTHCHHS Y4eOHO-
HCCIEA0BaTENIbCKUX 3aJaHuM,
OPUEHTUPOBAHHBIX HA U3yUYEHUE
Y TIPOBEPKY Hay4HBIX (DaKTOB,
KPUTHYECKHUI aHAIIN3
myOnuKanui B
npo¢eCCuOHABHON 00J1aCTH,
BOBJICUEHUS B pealbHbIC
MEXIUCIUTITNHAPHBIC HAYYHO-
HCCIEA0BATENIbCKUE TTPOEKTHI.
Hcnonb3oBanne
BOCIIUTATEIbHOTO MOTEHIIMAJIA
JUCLMILTIH TPOPECCHOHATBHOIO
MoayJIst st POPMHUPOBAHUS Y
CTYJICHTOB OTBETCTBEHHOCTH 3a
cBoe npodeccuoHaIbHOE
pa3BUTHE TIOCPEICTBOM BBIOOpA
CTYJIEHTaMH UHIUBUIYaTbHBIX
0o0pa30BaTeNbHbIX TPAEKTOPHIA,
OpraHMU3aIMH CUCTEMBI OOIIECHUS
MEXy BCEMHU Y4aCTHUKaAMHU
00pa3oBaTenpHOrO Mpoiecca, B
TOM YHCJIE C UCIIOJIb30BAHUEM
HOBBIX HH(OPMAIIHOHHBIX
TEXHOJIOTHA.

1.Mcnonb3oBanue
BOCITUTATEILHOTO TTOTCHIIHAJIA
JTUCIUILTUH/TIpakTHK «HaydHo-
uccienoBarenbekas padboTay,
«IIpoexTHas mpaKkTUKay,
«HayuHsIil ceMuHap» JIs:

- opmupoBaHUS TOHUMAHUS
OCHOBHBIX TIPHHIIATIOB U
CroCcO00B HAYYHOTO MO3HAHUS
MHUpPA, pa3BUTHUS
HCCIIEeIOBATENIbCKUX Ka4eCTB
CTYJICHTOB TTOCPEJICTBOM UX
BOBJICUCHUS B
HCCIIE0BATENIbCKUE TIPOEKTHI 110
001acTAM HayYHBIX
uccnenoanuii. 2.Mcrnons3oBanue
BOCIUTATEIHHOTO MOTEHIINANA
mucuuiiuH "Hctopust Hayku U
unxenepun", "Kputnueckoe
MBIIJICHUE U OCHOBBI HAYYHOU
KOoMMyHuKanuu'", "BBeaenue B
cnenuaibHoCcTh", "HayuHo-
uccaeaoBarenbekas pabora',
"Hayunb1it cemunap" jis:

- popMupOBaHUs CITOCOOHOCTH
OTJICTISITh HACTOSIIIME HAYYHBIC




[IpodeccuonansHoe
BOCIIUTAHUC

Coznanue ycnosui,
o0ecrneunBaromux, GopMUpoOBaHUE
TBOPYECKOTO
MH)XEHEPHOT0/TIPOECCUOHATBHOTO
MBILIICHHSI, HABBIKOB OpraHU3aluu
KOJUIEKTUBHOM IIPOEKTHOU
nesitensHocTH (B22)

HCCIIEIOBaHMs OT JDKEHAYYHBIX
MOCPEICTBOM MIPOBEIECHUS CO
CTYJEHTaMH 3aHITHH 1
peryisipHbIX Oecen;

- (hopMupoBaHUSI KPUTHUECKOTO
MBIIICHHSI, YMEHUS
paccMaTpuBaTh pa3InyHbIE
HCCIIEIOBAHUS C SKCIIEPTHOM
MO3ULUH II0CPEICTBOM
00CYKJIEHHS CO CTYEHTaMH
COBPEMEHHBIX MCCIIEJOBAHNH,
HCTOPUYECKHUX MPEANOCHUIOK
MIOSIBJICHUS TE€X WJIU UHBIX
OTKPBITHHA U TEOPHM.
1.Ucnonb3oBanue
BOCIIUTATEIHHOTO NMOTEHIIMANIA
JUCLUIUIMH NPO(eCcCHOHATBHOTO
MOJYJISL ISl pa3BUTHSL HABBIKOB
KOMMYHMKAIU1, KOMaHIHON
paboThI U IUJEPCTBA,
TBOPUYECKOTO MHKEHEPHOIO
MBIIICHUS], CTPEMIICHUS
ClIeZIOBaTh B MPO(eCCHOHAIbHON
JesITeIbHOCTH HOpMaM
MOBEJICHUS, 00ECTIEYHBAIOIIUM
HPaBCTBEHHBINA XapaKTep
TPYJOBOMH JEATEIBHOCTH U
HECITy>KeOHOTO TTOBEACHHUS,
OTBETCTBEHHOCTH 3a NIPUHSATHIE
pelIeHns Yyepe3 MOAr0TOBKY
IPYMIIOBBIX KYPCOBBIX padoT U
MIPAKTUYECKUX 3aJJaHUi, pelieHne
KEWCOB, MPOXO0K/IEHUE MPAKTHUK U
noarorosky BKP.
2.Mcnonb3oBanue
BOCIIUTATEIHHOTO NMOTEHIIMANIA
JUCLUIUIMH NPO(eCcCHOHATBHOTO
MOAayJst JUIsl: - GOPMUPOBAHUS
IIPOU3BOJCTBEHHOTO
KOJUIEKTHBU3MA B X0J1€
COBMECTHOT'O PELICHUS KaK
MOJIETIbHBIX, TaK U MPAKTUUECKUX
3a/1a4, a TAaKXKe IyTeEM
MOJIKPEIUVIEHUE pallMOHAIbHO-
TE€XHOJIOTMYECKUX HaBBIKOB
B3aUMOJICUCTBUS B IPOEKTHOMN
JESATEIBHOCTH YMOLIMOHAJIBHBIM
3¢ (HeKToM YCIenTHOTo
B3aMMOJEICTBHS, OLIYIICHUEM
pocra o0mieit 3pdexTuBHOCTH
IIPYU PacIpeeIIEHUN IPOEKTHBIX
3aJ1a4 B COOTBETCTBUU C




CHJIBHBIMH KOMIICTCHTHOCTHBIMU
1 SMOIIMOHAJIbHBIMHU CBOMCTBaAMH
YJICHOB HpOQKTHOﬁ T'PYIIIIBI.

S. CTPYKTYPA U COJAEPKAHUE YYEFHOMN TUCIATLINHBI

Pazgensl yqe6H01‘/'1 JUCIHHUIIIIMHBI, KX 06’LCM, CPOKH U3YUCHU U (bOpMLI KOHTPOJIA:

Ne
.10

HaunmenoBanmue
pasaeia yueOHo
JTUCIHUIIINHBI

Henenan

Jlexknuu/ Ilpaxr.
(cemmuHapswi )/
JlaGopaTopHbIe
padoTsbl, yac.

Oo0s13aT. TEKyIIMH

KOHTPOJIb (popma*,

HegpeIs)

MakcuMaJabHBIR

0aJi1 3a pazgea™*
ATTecTanus
pasnena (popma*,
HeJ1eJsl)
HNuaukaropsl
OCBOEHHS
KOMIOATAHIINA

8 Cemecmp

YacTtb 1

16/16/0

[\
9]

K-8 3-TIK-

YacTtb 2

9-12

8/8/0

25

KH-12 | 3-IIK-

Umoeo 3a 8§ Cemecmp

24/24/0

50

KoHnTpoibHbIe
MEponpHusATHS 32
Cemectp

8

50

* — COKpallIeHHOE HaMMEHOBaHUE (POPMBI KOHTPOJIS




** — cymMMa MakCHMaJbHbBIX OanoB joipkHA ObITh paBHa 100 3a cemecTp, BKIIOYas 3a4eT W

(wnn) sx3ameH

CoxpanieHre HaMMEHOBAaHUH (POPM TEKYILIET0 KOHTPOJIS U aTTECTALUH Pa3/eiIoB:

O06o3na | ITo1HOe HaMMeHOBaHM e

YeHHue

KN KoHTposb 1o uroram

3 3auer

KAJIEHIAPHBIN IVIAH

Henen | Temsl 3ansaTuii / Cogep:xkanue Jlek., | IIp./cem. | JIa6.,

U yac. , yac. yac.
8 Cemecmp 24 24 0

1-8 Yacrts 1 16 16 0

1 Tema 1 Bcero ayIuToOpHBIX 4acoB
OcHOBHBIE SBJICHUS B 00JIaCTH CBEPXIIPOBOIUMOCTH, 2 | 2 | 0
KPUTHYECKHE TTapaMeTphbI. Ownaitn

0 | 0 | 0

2 Tema 2 Bcero ayutopHbIX 4acoB
Kitaccbl cBepXnpoBOAHMKOB, BHICOKOTEMIIEPATYPHBIE 2 |2 [0
CBEPXIPOBOJHUKH. Ownnaitn

0 | 0 | 0

3 Tema 3 Bcero ayiutopHbIx 4acoB
Mertoasl OJIy4eHHUs CBEPXIPOBOASAIINX MAaTEPUAIIOB. 2 | 2 | 0
[Tomyuenue cBepXnpOBOAAIINX MJICHOK U TOHKUX CJIOEB. Ownnaitn

0 |0 |0

4 Tema 4 Bcero ayiuTopHBIX 4acoB
Hetpanuimonubie METOABI MOTYYEHUS CBEPXIPOBOIHUKOB. 2 | 2 | 0
W3roroBieHre CBEPXIPOBOAIIMX TPOBOJIOB, JCHT U Kabenel. | Oumaiin

0 | 0 | 0

5 Tema § Bcero ayiuTopHsbIX 4acoB
OCHOBHbIE METOJIMKU U3MEPEHUN KPUTUUECKUX MAarHUTHBIX 2 |2 [0
MoJIed U TOKOB. M3MepeHne KpUTH4eCKUX TeMIepaTyp. Ounaiin

0 |0 | 0

6 Tema 6 Bcero ayutopHbIx 4acoB
OCHOBHBIE TPEJICTABICHUS O CBEPXIIPOBOJISAIEM COCTOSHHUU. 2 |2 [0
DneKTpoH-(POHOHHOE B3aMMOJICHCTBHE U KYIIEPOBCKUE MapHhI. Ownnaitn
DHepreTUdeckas eNb B ciekTpe Bo30yxaenuit. Teopus BKILL | |0 |0

7 Tema 7 Bcero ayiuTopHbIX 4acoB
OKCIEPUMEHTHI, TOATBEPKJAIOIINE OCHOBHBIE NIPEACTaBICHUA | 2 | 2 | 0
O CBEPXIPOBOAIIEM cOCTOSSHIH. M30Tonmueckuii 3¢ ¢exT. Ownutaiin
KBanToBaHue nortoka. MamMepenune sHepreTnyecKkon mieinu. 0 0 0
Jpyrue 3KCIepuMeHTHI.

8 Tema 8 Bcero ayutopHbIX 4acoB
CBepXmpoBOIHUKH B MAarHUTHOM TioJie. Dddekt MeiicHepa- 2 |2 [0
Oxkcendenpaa (uaeanbHbIN TuaMaraeTusm). [ myOnHa Omnnaitn
MPOHUKHOBEHMSI MarHUTHOTO I10JII B CBEPXIIPOBOJHUK. 0 | 0 | 0




IIpomexxyTounoe coctosHue. [ paHn4Has SHEPrus U AJIMHA

KOT'€pEHTHOCTH.
9-12 Yacrtp 2 8 8 0
9 Tema 9 Bcero ayutopHbIx 4acoB
CepxnpoBoHUKHU 2ro poja. OTpunaTenbHas NOBEpXHOCTHAs | 2 | 2 | 0
sHeprus. Buxpu AGpukocoBa. CMeIaHHOE COCTOSHUE. Ownuaiin
Kpussle Hamarunuusanus. das3oBas Auarpamma. 0 | 0 | 0
10 Tema 10 Bcero ayiuTopHbIX 4acoB
Kputnueckue Toku B cBepXnpoBoAHUKax 1ro u 2ro pona. Toxk | 2 | 2 | 0
pacniapuBanus I un30ypra-Jlannay. [IuHHUHT BUXpeBbIX HUTEH. | OHmaiiH
IlenTpb! NMHHKHTA. /[BHKEHME MAarHUTHOTO IIOTOKA B 0 0 0
CBEPXIIPOBOJAHHKAX.
11 Tema 11 Bcero ayiutopHbIx 4acoB
TyHHEenMpoBaHUEe B CBEPXIIPOBOIHUKAX. TyHHEIBHBIN TOK. 2 | 2 | 0
Cxembl n3mepennii. TyHHenbHas CIEKTPOCKOMHUSI. Ownutaiin
0 |0 |0
12 Tema 12 Bcero ayiuTopHbIX 4acoB
[IpuMeHeHns cBEpXITPOBOIHUKOB. BricOKOTEMIIEpaTypHas 2 | 2 | 0
CBEPXIIPOBOAMMOCTD U MEPCIEKTUBBI. Onuaiin
0 |0 |0

CokpailieHHbIe HAUMEHOBAHUSI OHJIAMH OTIIINIA:

O06o3na | ITo1HOe HAaMMeHOBaHM e
YeHHue

OK ONEeKTPOHHBINA KypC

[IM [TOoTHOTEKCTOBBIN MaTepUall
I1J1 IToTHOTEKCTOBEIE JIEKITHH
BM Bunieo-marepuaisl

AM AyJiMo-Matepualibl

[Ip3 [Ipe3eHTaumu

T Tectsl

5CM ONEeKTPOHHBIE CIIPaBOYHBIE MAaTEPHUAIIBI
ncC WNHTEpaKkTUBHBIN CalT

TEMbBI JIABOPATOPHBIX PABOT

Hepneau | Tembl 3ansiTuii / Conepxanue
8 Cemecmp

1-2 Tema 1
Texuuka 0€30MacCHOCTH MPH BBHITIOTHEHUH JIAOOPATOPHBIX
pador.

3-4 Tema 2
JlaGopaTtopHnast pabora "CBOMCTBA KHIKOTO a30Ta".

5-6 Tema 3
Jlaboparopnas pabota "MeToapI U3MEPEHUS KPUTHUECKOTO
TOKa."

7-8 Tema 4

JlaGopartopnast pabora "CBepXNpOBOJTHUKH B MATHUTHOM
nosie. Kpurnueckoe nosne."

9-10

Tema 5




Jlaboparopnas pabota "MeToapl U3MEPEHUST KPUTHUECKOM
TeMIepaTypbl CBEPXIPOBOIHUKOB. "

11-12 | Tema 6

JlabopaTtophbie paboTsl "M3MepeHre KpUTHIECKOM
TEeMIIEpaTypbl BHICOKOTEMIIEPATYPHBIX CBEPXIIPOBOTHUKOB
(BTCII) nmpu Temniepatypax Boime 77,4 K", "U3mepenue
kputrndeckoro Toka BTCII npu Temnieparypax Boime 77,4 K".

13-14 | Tema 7
Jlaboparopras padota "CkaHUpYIOIIast XOJIIOBCKAs
MarHuTOMeTpus'".

15-16 | Tema 8
JlaGopatopHnas pabota "OxJaxxJeHre CBEpXIPOBOAHUKOB C
MIOMOUIbIO KPUOKYJIEPHON TEXHUKH".

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHN

Ilpy ocBOEHMM MAAaHHOM JUCLUIUIMHBI OCHOBHYIO PpOJIb WIPAIOT ayJUTOPHBIE 3aHATUS H
camocTosiTeNlbHast pabora CTyAeHTOB. J[insi Toro 4ToOBl JaTh COBPEMEHHOE COCTOSHHE (QH3UKH
CBEPXIIPOBOAMMOCTH, MPEIYCMOTPEHO IIHPOKOE HCIIOJIb30BAHME COBPEMEHHBIX HAYYHBIX padoT U
MyOJIMKAIMi 10 TaHHOW TeMe, mocemnienue tadoparopuit HUAY MUDU. PekomenmyeTcst mocenieHne
CTyJICHTaMH HAy4YHBIX CEMHUHApPOB U KOH(pEpeHIni, B ToM 4ucie, npoBoaumeix B HUAY MUDU, a
TaK)Ke B IPYTUX MOCKOBCKHUX YHUBEPCUTETAX U UHCTUTYTaX.

7.  ®OHJ OLIEHOYHBIX CPEJCTB

@®oH/1 OLIEHOYHBIX CPEACTB MO JAUCLUILIMHE 00eCIeYrBaeT MPOBEPKY OCBOEHUS IUIAHUPYEMBIX
pe3yabTaToB O00y4YeHHs (KOMIIETEHIMHA W WX HMHIMKATOPOB) MOCPEACTBOM MEPOIPHITUN TEKYIIETro,
PYOEIKHOTO ¥ IPOMEKYTOYHOT'O KOHTPOJIS IO JUCLIUTUIMHE.

CBs3p Mexny (opMHUpPYEeMBIMH KOMIIETCHIMSAMH H (OpMaMH KOHTPOJII HUX OCBOCHHS
IIPEJCTABIICHA B CIIEAyIOLIeH Ta0nuLe:

Komnerenuus NHaukaTopbl 0CBOEHUS ATTecTAlMOHHOE MePONPUATHE
(KII 1)
[1K-4 3-1IK-4 3
V-T1K-4 3
B-TIK-4 3
ITK-5.1 3-T11K-5.1 3, KU-8, KI1-12
VY-1IK-5.1 3, KH-8, KM1-12
B-IIK-5.1 3, K1-8, K1-12

HIkanbl oeHKH 00pa3oBaTeIbHBIX JOCTHKEHU I

[IIxana Ka)KAOro KOHTPOJIBHOI'O MEPOIPUATHS JIEKUT B mpenenax oT 0 10 yCTaHOBJIEHHOTO
MaKCHMaJILHOrO Oajlla BKIIOUYMTENLHO. MTorosas aTTrecranuAa I10 JUCHUIINIMHE OLICHUBACTCA IIO 100-
OaJUIbHOM 1LIKaJIe U MpeAcTaBiseT co0oi cymmy 0auioB, 3apabOTaHHBIX CTYIEHTOM IPU BBINOJIHEHUU
3a/IaHMI B paMKax TEKYIIETO W MPOMEXYTOYHOTO KOHTPOJIS.

Hrtorosas olieHKa BBICTaBISAETCS B COOTBETCTBUHU CO CIEAYIOIICH IIKAIOM:



Cymma Onuenka no 4-ex Onenka | TpeGoBaHUS K YPOBHIO OCBOSHUIO
OaJUI0B OaJUILHOH IIKAJIE ECTS y4eOHOU JUCITUTIITUHBI

OHCHKa «OTJIMYHO» BBICTABJISICTCS
CTYJICHTY, €CII1 OH TITyOOKO M IIPOYHO
YCBOMJI IPOTPaMMHBII MaTtepuar,
HCUEPIIBIBAIOIIIE, TOCIIEI0BATEIBHO,
90-100 5 — «omauuno» A YEeTKO U JIOTHYECKH CTPOMHO ero
M3JIaraer, yMeeT TECHO YBA3bIBATh
TEOPUIO C IPAKTUKOM, UCIIONIB3YET B
OTBETE MaTepUall MOHOTPapHUIECKOM

JIMTEPATypPhl.
85-89 B O1ieHKa «XOPOII0» BBICTABIISIETCS
75-84 C CTYJIEHTY, €CITH OH TBEP/IO 3HACT

MaTepHai, TpaMOTHO U IO CYLIECTBY
u3Jaraer ero, He AOIyCKas

D CYIIECTBEHHBIX HETOYHOCTEN B OTBETE
Ha BOIIPOC.

4 — «xopouio»
70-74

65-69 O1ieHKa «yIOBJIETBOPUTEIBHOY

BBICTaBISIETCS CTY/ICHTY, €CIIH OH UMEeT
3HAHUS TOJBKO OCHOBHOT'O MaTepHaia,
3- HO HE YCBOWJI €ro JICTaNeH, JOImycKaeT
60-64 «Y0081EMBOPUMENLHOY E HETOYHOCTH, HEJJOCTaTOYHO PaBUIIbHBIE
(bOpMyITHPOBKH, HAPYIICHUS
JIOTUYECKOH NOCIIE0BATEIBHOCTH B
U3JI0)KEHUH OPOrPAMMHOI0 MaTepuaa.

OneHka «HEeyIOBIETBOPHTEIHHO»
BBICTABJISIETCS CTYJEHTY, KOTOPBII HE
3HAET 3HAYUTENLHON YacTu
pOrpaMMHOTO MaTepuana, J0IMyCcKaeT
Hiske 60 2- F cymecTBeHHbIe omnOKku. Kak npasumio,
«HEY0081emM8OPUMENLHOY OLICHKA «HEYIOBJIETBOPUTEIHLHO»
CTaBUTCSI CTYJCHTaM, KOTOpbIE HE MOTYT
MIPOJOJKUATE 00yUueHue 6e3
JOITIOJTHUTCIIBHBIX 3aHATHH 110

COOTBCTCTBYIOH.ICﬁ JVUCIHUIITINHE.

8. YYEBHO-METOAUYECKOE U THOOPMAIIMOHHOE OBECIIEYEHHE
YYEBHOU JUCHUILJIAHBI

OCHOBHAA JIMTEPATYPA:

1. DU M 34 MarepuanoBeieHUe CBEPXIIPOBOIHUKOB Ha OCHOBE coequHEHUH A-15 : YuyeOHoe
nocooue, M.: HUSTY MU®U, 2019

2. DU P83 OcHOBBI OCTPOEHUSI KPUOTEHHBIX YCTPOUCTB : , MockBa: MUDU, 2008

3. 91 C 76 Crabunuzaiusi CBEpXIpPOBOIAIINX MATHUTHBIX CUCTEM : MOHOTpadusi, MockBa: MOU,
2016

4. 91 C 76 Crabunm3aiiys CBEpXIIPOBOIANINX MATHUTHBIX CUCTEM : yueOHuK, MockBa: MOU, 2019

5. OU K 88 TexHuueckas TepMOAMHAMHUKA U TEIUIONEepeiaya | yueOHUK a7 By30B, MockBa: FOpaiiT,
2022



6. 538.9 K12 ®u3nka MakpoCKONMMUYECKUX KBAHTOBBIX CUCTEM : KypC JIEKIUI; ceMMHapbl, MockBa:
Wz nmarensckuii njom MBU, 2014

7. 538.9 C24 CepxTekyuecTb U 603e-KOHeHcalus : yueOHoe nocobue ais By30B, B. A. KamrypHukoB
[u1 nop.], MockBa: MUDU, 2008

8. 621.5 B29 NckycctBo kpuoreHuku. HuzkoremmneparypHasi TeXHUKA B (PU3MUECKOM IKCIIEPUMEHTE,
IIPOMBILLTICHHBIX U a3POKOCMHUYECKUX MPUIIOKEHUsX : , ['. BeHntypa, JI. Puserapu, JJonronpyaHsrii:
Hnremnekr, 2011

9. 538.9 b40 ®usnyeckue OCHOBBI CBEPXIIPOBOJUMOCTH : JIAOOPATOPHBINA MPAKTHKYM: Y4eOHOE
nocobue s By3oB, U. FO. bezotocHsrii , U. A. Pyanes, Mocksa: MU®U, 2008

10. DU b40 ®dusnueckre OCHOBBI CBEPXIPOBOAMMOCTH : JaA0OOPATOPHBIN MPAKTUKYM: YIeOHOE
nocobue s By3oB, U. FO. bezotochsrii, U. A. Pyanes, Mocksa: MU®U, 2008

11. 539.2 A72 TexHoyorusi TOHKMX TUICHOK : ydeOHOe rmocodue st By30B, C. B. AHTOHEHKO, MoCKBa:
MU®U, 2008

12. O A72 TexHoorus TOHKHUX TUICHOK : yueOHoe rmocobue s By30B, C. B. AHTOHEHKO, MOCKBa:
MUOU, 2008

JOITOJIHUTEJIbHA S JIMTEPATYPA:

1. DU M 34 MarepuanoBeaenue ceepxnpoBoaHukoB Ha ocHose BTCII, nubopuna maraus u
IMHUKTHIOB : YueOHoe nmocobue, M.: HUAY MU®DU, 2019

2. 538.9 JI12 JlaGopaTopHblii mpakTUKyM "KBaHTOBBIE KOT€PEHTHBIE CUCTEMBbI: CBEPXIIPOBOIHUKYU U
HaHOCTPYKTYph!" : , , M.: MUDU, 1999

3.539.2 K31 CoBpemennsle mpobiieMsl pusuku TBepaoro tena Y.2 BeicokoreMmneparypHas
CBEPXIPOBOAUMOCTB, , MockBa: MUDU, 2002

4. 537 B90 CaepxnpoBoauMocTs : OCHOBBI U ipwiioxkenus, B. bykkens, M.: Mup, 1975

5.621.5 P83 OcHOBBI pacueTa HU3KOTEMIIEPATYPHBIX YCTPOMCTB : yuel. mocodue ass By30B, 1. A.
Pynues, M.: MU®U, 2006

6. 621.5 P83 [IpuHLIMIIBI KOHCTPYHPOBAHUS KPUOTEHHBIX YCTPOUCTB : yueOHOe mocodue Juist By30B, U.
A. Pynnes, Mocksa: MU®U, 2007

7. 537 T42 Benenue B CBEpXNpOBOAUMOCTS : , Tunkxam M.;Ilep. ¢ anri., M.: Atomuzaart, 1980
[MPOT'PAMMHOE OBECITEYEHHUE:

CrienmanbpHOE IporpaMMHOe obecriedeHrne He Tpedyercs

LMS U UHTEPHET-PECYPCBI:

https://online.mephi.ru/



http://library.mephi.ru/

9.  MATEPUAJILHO-TEXHMYECKOE OBECIEYEHHUE YYEBHOI
JUCHUILINHBI

CrenuaibHOE MaTepUATBLHO-TEXHUYECKOE oOecrieueHne He TpedyeTcs

10. YYEBHO-METOAWYECKHUE PEKOMEHJALIUU JIA CTYAEHTOB

Iens nanHoro kypca — [TokazaTe MeTObI MOTYUYEHHUS! CBEPXIPOBOIHUKOB, CBEPXIIPOBOISAIINX
IUICHOK, TOHKHX CIJIOEB, IIPOBOJOB, JEHT M kabeneidl. HayuuTh MeTomaM U TEXHUKE H3MEPEHUS
OCHOBHBIX KPUTHYECKHX IapaMETPOB CBEPXIPOBOJHUKOB — IIMPUHBI SHEPreTUYECKOW IIEeNH,
KPUTUYECKOW TEMIIepaTypbl, KPUTUYECKOIO TOKA, KPUTHUECKUX mojed. Jlatb opueHTauuio B
Q)HSI/ILICCKI/IX SABJICHUAX B CBCPXIPOBOAHHUKAX W OCHOBOIIOJArarOMIMX OSKCICPUMCHTAX B 06HaCTI/I
CBEPXIIPOBOJUMOCTH.

Kypc omnupaercss Ha MaTepuan ClEIyHOIIMX JUCHUIUIMH, YUTAEMbIX CTyAEHTaM (QU3UKO-
MaTEMaTHYCCKUX CHCHHaﬂBHOCTeﬁI KBAaHTOBAasA MCXaHHWKaA, MAaKpPOJJICKTPOJUHAMHUKA, CTATUCTUUYCCKAA
¢u3MKa U TepMOJUHAMUKA, PU3UKA KOHICHCUPOBAHHOI'O COCTOSIHUS BEIIECTBA.

JlJisg ycrenmHoro OCBOCHUs AUCLUMILIMHBI HEOOXOAMMBI 3HAHUS MO KypcaM oOmiei (Gu3uku u
YHUBEPCUTETCKOMY Kypcy Marematuku. HeobOxomumo ymerh paboTaTh € omeparopaMu, 3HATh
muddepeHInaTbHOe U UHTErpaibHOE MCUMCICHHUE, TeH30PHBIM M BEKTOPHBIA aHAlU3, CTATUCTUKY U
TEPMOJMHAMHUKY, JJIEKTPUYECTBO U MAarHeTU3M, B TOM YHCIIE B MaTepualbHBIX cpefax. HeoOxomumo
OPHUCHTHPOBATHCA B 3aJjavdax KBAaHTOBOM MEXAHUKHU U CTATUCTHUECKOU (1)I/I3I/IKI/I, OCHOBHBI€C KBAHTOBLIC
Y KJIACCUYECKHE PACIIPECIICHUS, SJIEMEHTHI KBAHTOBOM CTATUCTHUKH.

B PE3YIbTAaTC OCBOCHUA I[&HHOfI AUCHUIUIMHBI CTYACHT JOJI’KCH:

1) 3HaTh: NOHATHE KPUTUYECKUX I[apaMETPOB, OCHOBHBIE SKCIIEPUMEHTAJIbHBbIE (HAKTHI,
XapaKTepU3yIOIIMe  CBEPXIPOBOJUMOCTh;  KJIACChl  CBEPXIIPOBOAHHMKOB, METOJbl  IMOJY4YECHUS
CBEPXITPOBOSAIINX MAaTePHAIOB, OCHOBHBIE METOIMKH U3MEPEHUN KPUTHUECKUX MArHUTHBIX MOJEeH U
TOKOB; MOHSTHUS CBEPXIPOBOMAAIIETO COCTOSHUS, JIIEKTPOH-(DOHOHHOE B3aUMOJACHCTBHE W
KynepoBckue mapbl, ocHOBbl Teopuun BKIII, kBaHTOBaHME MOTOKA, CBEPXIPOBOJHUKHU 2r0 pojaa,
CMEIIIAHHOE COCTOSIHME, KPUBbIE HAMarHW4YMBaHUS CBEPXIIPOBOAHMKOB 1ro u 2ro poja, NpUMEHEHUs
CBEPXMPOBOJHUKOB.

2) YMeTh: MpUMEHATh PyHAaMEHTAIbHbIE 3aKOHBI B 00JIACTH (PU3UKH CBEPXIIPOBOJAUMOCTH JIJIS
CaMOCTOATECIIBHOT'O KOM6I/IHI/IpOBaHI/I$I U CHUHTE3a pPCaJIbHBIX I/II[GI)’I, IPUMCHATE TCOPECTUUCCKHUE U
KOMITIBIOTCPHBIC METO/IbI I/ICCJ'IelIOBaHI/Iﬁ B obJractn (1)I/I3I/IKI/I CBEPXIPOBOJUMOCTH; ITPOU3BOANUTH IMOUCK
HY)XKHOM MH(POpPMAIIUM B CICIHAIBHON HAYYHO-TEXHHUYECKOW M MATCHTHOW JIUTEPAType MO TEMAaTHKE
WCCIIEIOBAaHUM U  pa3pabOTOK, NPUMEHSATh OSKCIEPUMEHTAIbHbIE METOMBI AJIEKTPO(DU3NUECKUX,
ONTHUYECKUX U CTPYKTYPHBIX HCCIIEIOBAHUS CBEPXIIPOBOJHUKOB.

3) Bnagerb COBpeMEHHBIMH METOJaMU W3MEPEHUS] BOJIbTAMIIEPHBIX, MATHUTHBIX, ONITUYECKUX
U Jp. XapaKTEPUCTUK CBEPXIPOBOJHUKOB.

11. YYEBHO-METOJWYECKHWE PEKOMEHIAIIMHA IS IIPEIIOJTABATEJEN

[Ipu ureHuu Kypca ciieqyeT NpUAECPKUBATHCS CIEIYIOIIEH MOCIEI0BATENIbHOCTH U3JI0KEHHUS.
CHayasla paccMaTpUBAIOTCS OCHOBHBIE SIBJIEHHMS B OOJACTH CBEPXIPOBOJUMOCTH, KPUTHUECKHE
napaMeTphl, KJIacChl CBEPXIPOBOJHHMKOB. I3yuaroTcst MeToApl MOIY4EHHUS CBEPXIPOBOASIINX



MaTepHuaaoB, B TOM YHCJIE HW3TOTOBJICHHE CBEPXIPOBOMASAIIMX MPOBOJOB, JEHT M KaOened. 3arem
00CYKJaI0TCS OCHOBHBIE METOJIUKH U3MEPCHHUI KPUTHYECKUX MArHUTHBIX MOJIEH M TOKOB, H3MEPEHUE
KpuTHdeckux  temmeparyp. IlogpoOHO  paccmMaTpuBarOTCSI  OCHOBHBIE — NIPEJACTaBIEHHUS O
CBEPXIIPOBOJSIIEM COCTOSIHMM, 3JEKTPOH-(OHOHHOE B3aWMOJAEWCTBUE M KYINEpOBCKHME Taphl,
JHEepreTHyeckas Ienb B crHekTpe Bo30OyxkaeHuil. Ilocie sroro Tpebyercss yneiauTb BHUMaHHE
SKCIIEPUMEHTaM, MOJATBEPKIAIOIINM OCHOBHbBIE MPEICTABICHUS O CBEPXIIPOBOJSIIEM COCTOSHUU. A
MMEHHO, U30TOoNHUYeCKui 3P eKT, KBaHTOBAaHUE MOTOKA, U3MEPEHUE IHEPreTuYecKoi menu. BaxHoii
TEMOM SBIIIETCS CBEPXIIPOBOAHUKHU B MarHUTHOM 1ioiie, d¢ ekt MeilicHepa-Okcendenbaa (naeanbHblii
JaMarHeTu3M), TIyOMHA MPOHUKHOBEHUS MAarHUTHOTO TOJNS B CBEPXIPOBOJHUK, MPOMEKYTOUHOE
COCTOSIHME, TpaHWYHAsl SHEPrus W AnuHa KorepeHTHocTH. Ocoboe BHHMAaHHE CIIEeIyeT OOpaTHTh Ha
U3Y4EHHE CBEpXIIPOBOAHMKOB 2r0 poja, OTpHULATEIbHAs TIOBEPXHOCTHAs HHEPIrHsi, BUXPU
AOpuKOCOBa, CMEIIaHHOE COCTOSIHWE, KPUBBIE HAMarHMYUBaHus, Gpa3oBas quarpamMma. M3 sToi Tembl
ClIeyeT cieayrolas - KpUTHUeCKUe TOKUM B CBEPXIPOBOJHUKAX 1T0 M 2ro poja, TOK paclapuBaHus
'un30ypra-Jlangay, NTMHHUHT BUXPEBBIX HUTEH, LIEHTPbl MMHHUHTA, JBUKEHHE MAarHUTHOTO MOTOKA B
CBEpXIIPOBOAHMKAX. B KOHIlE Kypca cieayeT H3y4yuThb TYHHEIHUPOBAHHME B CBEPXIIPOBOIHHKAX,
TYHHEJIbHBIN TOK, CXeMbl U3MEPEHUH, TYHHEIbHAs CIIEKTPOCKONHIO. Takxke paccMOTpeTh MPUMEHEHUS
CBEPXIIPOBOJHHKOB.

Bo Bpems npoBeneHus JIEKIUs KeIaTeIbHO UCIOIb30BATh MPOEKIIMOHHYI0 TEXHUKY, a TAKXKe
MHHUIMAPOBAThH 00CYXICHHE MaTepHraja METOJIOM «BOIIPOCOB B ayJUTOPHUIO».

B momomrs JeKTOpy, a TakKe IMpernoaaBaTelisiM, BEAYIIMM JIa0OpaTOpHbIE 3aHITUS 1O Kypcy
«DKCTIEPUMEHTAIBHBIE METOABI (PU3UKH CBEPXITPOBOIUMOCTHY, PEKOMEH/YETCS HCIIOIb30BAaTh KHUTH :

1. lImunr B.B. Beenenue B pusuky cepxnpooanukos. M.: Hayka, 2000.

2. Tunkxam M. Benenue B pusuky cBepxnpoBogumoct M.: Hayka, 1980.

3. A.Poy3-UHc, E.Ponepuk. Beenenue B pusuky cBepxnpoBogumMocTtd. M.: Mup, 1972.

ABTOpP(BI):

Pynnes Urops AnaTonbeBuY, K.(p.-M.H., JOLEHT



