MuHHCTEpCTBO HAyKH U BBICIIEro oOpa3oBanus Poccuiickoit denepannn
®enepalibHOE TOCYIAapCTBEHHOE aBTOHOMHOE 00Pa30BaTeIbHOE YUPEKICHUE
BBICITIIETO 00pa3oBaHUs
«HaunoHaIbHBIN UCCIEN0BATENBCKUN A1epHbI YHUBEpcUTeT «MUDI»

MHCTUTYT JIASEPHBIX U INTASMEHHBIX TEXHOJIOI' Wit

KA®EIPA ®U3UKU TBEPJOI'O TEJIA U HAHOCUCTEM

OAOBPEHO YMC JIAIIJIA3

[TpoTtokon Ne 1/08-577

ot 29.08.2024 .
PABOYASI TIPOT'PAMMA YYEBHOM JUCHUIIINHBI
OU3NYECKHUE OCHOBbBI CBEPXITPOBOJJUMOCTHU
Hamnpasnenue noaroroBku [1] 03.03.01 Ilpuknanabie MaTeMaTHka U GU3NKa
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AHHOTANIUA

B kypce wusywarrcs
OKCIICPUMCHTAJIbHBIC

(1)I/I3I/I‘-IGCKI/IG SABJICHUSA B CBCPXIIPOBOAHHUMKAX MW COBPCMCHHBIC

METOJIbl HX HcciefoBaHus. PaccmarpuBaroTcs  METOJbl  [OJIYHEHHUS
CBEPXIPOBOJAHHUKOB, CBEPXIPOBOAIIMX IUIGHOK M TOHKHX CJOEB, IPOBOJOB, JIGHT W KaOenei.
PaccmaTtpuBaroTcst  Takke ~— METOABl  HM3MEPEHUS  OCHOBHBIX  KPUTHYECKHX  IIapaMeTpoB
CBEPXIPOBOJAHUKOB — IIMPHUHBI SHEPreTHUYECKON IIEIH, KPUTHUECKOW TeMIepaTypbl, KPUTUYECKOTO
TOKa, KpUTHYecKHX mnoiel. Kypc 3HAaKOMHT C OCHOBOINOJIAraloMMH 3KCIEPUMEHTaMU 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. Haqu/ITI) MCTOAaM M TCXHHUKEC HU3MCPCHUSA OCHOBHBIX
KPUTHYCCKHUX IIapaMCTPOB CBCPXIIPOBOJHUKOB — MIHUPHUHBI BHCPFGTquCKOﬁ 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 JUCIHUILIMHBI B CTPYKTYPE OOII BO

JvcuuniamHa BXOAUT B YHKCIIO CHELUATU3UPYIOMIMX, MOXKET YUTAThCS MAPAIUIEIBHO IPYTUM
TBEPJOTEIbHBIM KypcaMm. OXHUAaeTCsi YTO CTYJEHTHI 3HAKOMbI ¢ KBaHTOBOW Mexanukou, TOKII,
MAKpO3JIEKTPOJAMHAMHUKON U TEOPUEN METAILIOB.

3. OOPMUPYEMBIE KOMIIETEHIIUU U IINTAHUPYEMBIE PE3YJIbTATBI
OBYYEHUA

YHuBepcaibHble U(UIH) 001enpodeccuoOHaIbHbIE KOMIETEHIIUH:

KOI[ N HAUMCHOBAHHEC KOMIICTCHIITN ‘ KOI[ U HAMMCHOBAHUC MHAUKATOPA NOCTHKCHUS KOMIICTCHIIUN

[TpodeccrnonanbHble KOMIETEHIIMM B COOTBECTBUMHU C 3ajjayaMM M OObeKTaMu (o0jacTsaMu
3HaHU) IpodeCcCHOHATBHOM 1A TEIbHOCTH:

3apaua O0beKT HIH Kon n nHaumenoBanme Koa n nHaumenoBanue

npogdeccuoHaILHOI 00J1acTh 3HAHUAA  TPodecCHOHATBHOM HHAUKATOPA

aesiteqbHocTu (3I1]1) KOMIIETEHIINH; JIOCTHKEHUSA
OcHoBanue npogdeccuoHaIbLHOM
(mpogeccHoOHAIBLHBIH KOMIIETEeHIHH

cranaapr-IIC, anaan3
onbITa)

HAay4YHO-MCCIIEN0BATEIbCKUAMN

[IpoBenenune Hay4uHbIX U
AHAIMTUYIECKUX
HCCIICIOBAHUM 11O
OT/CJIbHBIM pa3jiesam

JlesTensHOCTh 10
pa3zpaboTke

MaTepuaos,
MTOKPBITHH,

[TK-14.2 [1] - CniocobGen
POBOJIUTH HAyYHBIC
UCCIIeIOBaHHS B 00J1aCTH
buzuku

3-I1K-14.2[1] - 3HaTh
OCHOBHEIE
COBPEMEHHBIE
JTOCTIOKCHHS (DU3HKH




(aTamam, 3agaHUSIM)
TeMbl (POEKTa) B
pamKax npeaMeTHON
o6sacTH 1Mo npouITo
CHelHaNu3aliy B
COOTBETCTBUH C
YTBEPKIACHHBIMU
TUTAHAMH U METOJTUKAMU
UCCIIeIOBaHM. ydacTue
B IIPOBEJICHUU
HaOJIIOEeHU U
U3MEPEHHU,
BBITIOJTHEHUH
IKCIIEPUMEHTA U
00paboTKe JaHHBIX C
HCIIOJIb30BaHUEM
COBpPEMEHHBIX
KOMITBFOTEPHBIX
TEXHOJIOTUH; yJacTue B
MIPOBEJICHUU
TEOPETUYECKIX
HCCIICIOBAHHIA,
MIOCTPOCHUU
(bu3HYECKHUX,
MaTEeMaTHYeCKHUX U
KOMITBFOTEPHBIX
MojieJIel U3y4aeMbIX
MPOLECCOB U SIBJICHUI,
B IIPOBEJICHUU
AHATUTUICCKUX
HCCIIEIOBAHUN B
MpeAMETHOM 00acTu
1o npouIIto
CTCTIMATN3AIINH;
y4acTHE B CO3JIaHUU
HOBBIX METOJIOB H
TEXHUUYECKUX CPEICTB
WCCJIEIOBAHUI U HOBBIX
pa3paboToK, ydacTue BO
BHEJIPCHUN
pE3yIbTaTOB
HCCIIEIOBAHUY U
pa3paboToK.

pUOOPOB.

KOHJIEHCHPOBAaHHOT O
COCTOSIHHS BEIIECTBA C
LEJbI0 pa3paboTKU
MOJIYITPOBOTHUKOBBIX,
CBEpPXIIPOBOJHUKOBBIX,
TOHKOIUJICHOYHBIX U
HaHOCTPYKTYPUPOBAHHBIX
MaTepHuaoB,
CBEPXIPOBOISAIINX
YCTPOWCTB U
ONTO3JIEKTPOHHBIX
npubOpoB; B 00IacTH
ONTHYECKOTO
IpuOOPOCTPOEHHUSI,
ONTUYECKUX MATEPHUATIOB U
TEXHOJIOTHIL; B 00JIaCTH
na3epHor (U3HUKH C LETbI0
CO3/IaHUS HOBBIX ITAJIOHOB,
METOJMK BEJICHUS
U3MEPEHUU U CPEICTB
A3MEPEHUM C UX
MOCJEAYIOLIEN aTTeCcTaluen
Y BBOJIOM B PEECTpP CPENICTB
M3MEPEHUM T HYK]T
HaHOMETPOJOTUH

Ocnosanue:
[IpodeccuonanbHbIi
crangaprt: 25.049

TBEPJOTO Tena 1
BO3MOXXHOCTHU
COBPEMEHHO
SKCIIEPUMEHTATbHOM
TE€XHHUKHU; OCHOBBI
(hu3HYECKOI ONTHKH,
TEOPUIO
uHTEephEpEHINH,

T paKuu, OCHOBBI
aTOMHOMU U
MOJIEKYJISIPHOM
CIEKTPOCKOIINHY;
CHOCOObI M METOBI
CO3/1aHUSI HOBBIX
3TaJIOHOB.;
V-IIK-14.2[1] - ymeTb
MOCTPOUTH
MaTeMaTUYECKYIO
MO/JIeNb SIBICHUS,
paccuuTaTh CXEMY
JKCIIEPUMEHTA,
IIPOBECTHU OLIEHKU
napaMeTpoB
MaTepuaioB, BEIOpaTh
HE00XOaUMBIE
MaTepHuajbl 1 METOTUKU
JUISL peIIeHuUs
KOHKPETHBIX 33/1a4 C
Y4ETOM JAJIbHEUIIETO
MIPUMEHEHUs B cepe
Hay4HO-
HCCIIEIOBATENbCKUX U
OTIBITHO-
KOHCTPYKTOPCKHX
paboT B obyacTu
¢buzuku
KOHJCHCUPOBaHHOI'O
COCTOSIHUS BEIIECTBA U
CPEICTB U3MEPEHUN. ;
B-TIK-14.2[1] - Bnanetsb
OCHOBaMU
CHEKTPOCKOIUHU aTOMOB
U MOJIEKYII,
METOJIMKAMU BEJCHUS
U3MEpPEHUN U CPENICTB
U3MEPEHHI; METOJaMHU
MOJTy4eHUsl, aHATIN3a U
OIMCaHUs TapaMeTPOB
1 XapaKTePUCTUK
MIPOLIECCOB B
9KCHEPUMEHTATbHBIX
yYCTaHOBKAX (U3UKHU




TBEPAOTO TeNa U
Ja3epHON (PU3UKU.

4. BOCIHUTATEJIbHBIN IOTEHIUAJ JUCITATLINHBI

Hanpasnenus/uenu
BOCITMTaHUS
[TpodeccuonanpHoe
BOCITHTaHUE

3ajaun BocnuTaHus (KOx)

Coznanue yciosui,
obecneunBaronux, GopMupoBaHue
YyBCTBA JIMYHON OTBETCTBEHHOCTH 32
HAYYHO-TEXHOJIOTHYECKOE PA3BUTHE
Poccuu, 3a pe3ynbTaThl HCCIETOBAHHMA
u ux nocueacteus (B17)

BocnurarenbHblil HOTEHIMAT
JTUCIUILTUH

1.Mcnonb3oBanue
BOCIHUTATEIHHOTO MTOTEHIINAJA
JUCLHUIUIAH TPOQEeCCHOHATBHOTO
MOyJIs U1 (hOpMUPOBAHUS
YyBCTBA JIMYHOU
OTBETCTBEHHOCTH 3a IOCTUKEHUE
muaepersa  Poccuu B Benymmx
HAyYHO-TEXHUYECKUX CEKTOpax U
(byHIaMEeHTAIbHBIX
UCCIICJIOBAHMSIX,
00€ecCIeunBaroInX €€
SKOHOMHYECKOE Pa3BUTHE U
BHEIIHIOIO 0€30IaCHOCTD,
MOCPEACTBOM KOHTEKCTHOTO
o0yueHus1, 00CYKACHUS
COLIMATILHOW U PAKTHYECKOMN
3HAYMMOCTHU PE3YJIHTATOB
HAYYHBIX HCCIEI0BaHUN U
TEXHOJIOTHYECKUX pa3padOToK.
2.Wcnonb3oBanue
BOCITUTATEIHLHOTO MOTSHITHAIA
JTUCIUIUINH TPOo(eCCUOHATBLHOTO
MOyJis 1 (GOPMHUPOBAHUS
COIIMAILHOI OTBETCTBEHHOCTH
YUEHOTIO 3a pe3yJIbTaThbl
HWCCIEIOBAHUN M UX TTOCIECICTBHA,
pa3BUTHS UCCIIEIOBATEIBCKUX
Ka4eCTB MOCPEJACTBOM
BBITIOJTHEHHS Y4eOHO-
HCCIIEAOBATEIBCKUX 3aJaHHMH,
OpPUEHTUPOBAHHBIX HA U3YYCHHE U
MIPOBEPKY HAYIHBIX (PAKTOB,
KPUTHYECKUI aHATH3
nyOauKanui B
npodeccnoHanbHOM 0051acTH,
BOBJICUCHUS B PEATHHBIC
MEXIUCIUTITMHAPHBIE HAYYHO-
HCCTIEIOBATEIIbCKHE TTPOCKTHI.

[TpodeccnonanbHoe
BOCIITUTaHUEC

Coznanue yciosui,
oOecrneunBaroux, GopMUpPOBaHUE
OTBETCTBEHHOCTH 32
po¢eCCHOHAIBHBIN BBHIOOD,
npodecCHOHaIbHOE PAa3BUTHE U
npodeccuonanpHbie pemeHus (B18)

Hcnons3zoBanue
BOCHHUTATEIHHOTO MOTEHIINATA
JUCLUIUIMH TPOQeCcCCHOHATBHOTO
MoayIs Juist pOpMHUpPOBAHUS Y
CTYJEHTOB OTBETCTBEHHOCTH 3a
CBO€ MpodeccruoHaIbHOE
pa3BUTHE TOCPEICTBOM BBHIOOPA




CTYZICHTaMH WHANBUIYaJIbHBIX
00pa3oBaTeNbHBIX TPACKTOPHUH,
OpraHHU3alUK CUCTEMBI OOLICHUS
MEKIY BCEMH y4acTHHUKAMHU
00pa3oBaTeNBHOrO Mporiecca, B
TOM YHCIIE C HCIOIb30BaHHEM
HOBBIX HH(OPMAIIHOHHBIX
TEXHOJIOTHA.

[IpodeccnonanpHOE
BOCITUTAHHE

Co3anue yciaoBUid,
obecrieunBaroImux, (OpMUPOBAHKE
HAay4YHOT'O MUPOBO33PEHHS, KYJIbTYPbI
MOVCKA HECTAHAPTHBIX HAYYHO-
TEXHUYECKUX/TIPAKTHYCCKUX PEIICHUH,
KPUTHUYECKOTO OTHOIICHHS K
HCCJICIOBAHMAM JDKCHAYYHOTO TOJIKA
(B19)

1.Ucnonp3oBanue
BOCIIMUTATCIBHOTO MOTCHIIMAIA
JTUCITUTIINH/TIpakTUK «HaydHo-
UCClleIoBaTeNbCKas paboTay,
«IIpoekTHas MpaKTUKA,
«HayunbIi1 cemuHap» 1UIs:

- popMHUpPOBAHUS TOHUMAHHUSI
OCHOBHBIX ITPUHITUIIOB U
CIoc0o00B HAYYHOTO MMO3HAHUS
MUpa, pa3BUTHUSA
HCCIIEA0BATENLCKUX KAUYeCTB
CTYJIEHTOB MTOCPEJICTBOM HUX
BOBJICUEHHS B
HCCJIEI0BATENbCKUE TIPOCKTHI 110
00JacTIM HayYHBIX
uccinenosanuii. 2.Mcnonas3oBanue
BOCIIUTATEILHOTO ITIOTEHIINATA
nucuuriu "Victopust Hayku U
uwxenepun", "Kpurudueckoe
MBIIIVICHUE U OCHOBBI HAYYHOU
KOMMYyHUKauu'", "BBenenue B
cnenanbHOCTh", "HayuHo-
ucclieaoBarenbckas paboTa",
"Hayunblit cemunap" auis:

- opmupoBaHuUs CIOCOOHOCTH
OTJIETISATh HACTOSIINE HAYIHBIC
MCCJIEI0BAHMS OT JHKEHAYUYHBIX
MOCPEICTBOM MPOBEACHUS CO
CTYJIEHTaMH 3aHATUN U
peryisipHbIX Oecen;

- opmMupoOBaHUS KPUTHUECKOTO
MBIIIICHUSI, YMEHUS
paccMaTpuBaTh paznyHbIC
HCCIIEIOBAHUS C SKCIIEPTHOM
MO3UIINH TOCPEACTBOM
00CYXICHUS CO CTYy/ICHTaMH1
COBPEMEHHBIX UCCIIEI0BAHUM,
HCTOPUYECKUX MPEMTOCHIIIOK
MOSIBJIEHUS T€X UJIN HUHBIX
OTKPBITHIA U TEOPHH.

[TpodeccnonanbHoe
BOCIITUTaHUEC

Coznanue yciosui,
oOecrneunBaromux, GopMUpOBaHUE
TBOPYECKOTO
MHKEHEPHOro/mpo¢eCCHOHaTBHOTO

1. Ucnonp3oBanue
BOCITUTATEILHOrO MOTEHI[HAIA
JTUCIUILIAH TPO(ECCUOHATBLHOTO
MOJIYJISl JIsl Pa3BUTHSI HABBIKOB




MBIIUICHHUS], HABBIKOB OPraHU3aluN KOMMYHHUKAIMU, KOMaHHOU

KOJUIEKTUBHOU IIPOEKTHOU paboThI U TUEPCTBA,

nesitensHOoCTH (B22) TBOPYECKOTO HHKEHEPHOTO
MBIIIJIEHUS], CTPEMIICHUS
CJIeI0BaTh B MPOQecCHOHANTbHON
JESTEIBHOCTH HOPMaM
MOBe/IeHHUs1, 00ECIIeUHNBAIOIIUM
HPaBCTBEHHBIN XapaKTep
TPYJIOBOH JESATEIBHOCTH U
HECITy>KeOHOTO MOBEJCHUS,
OTBETCTBEHHOCTH 3a IPUHSATHIE
pellIeHns Yepe3 MOATOTOBKY
IPYIIOBBIX KYPCOBBIX paboT U
MIPaKTUYECKUX 3aJJaHu, pelleHne
KEMCOB, MPOXOXKACHUE NPAKTUK U
noarorosky BKP.
2.cnonb3oBaHue
BOCIHUTATEIBHOTO MTOTEHIINATIA
JTUCIUILIAH TPOo(heCcCHOHATBLHOTO
MOJIYJISI JUISL: - (GOPMUPOBAHHUS
IIPOU3BOJCTBEHHOI'O
KOJUJIEKTUBU3MA B X0J1€
COBMECTHOT'O PELICHHUS KaK
MOJIEIbHBIX, TAK U IPAKTUYECKUX
3a/1a4, a TAKXKeE MyTeM
HOJIKPEIUIEHHE PAllMOHAIBHO-
TEXHOJIOTMYECKUX HABBIKOB
B3aUMOJICMCTBUS B IPOEKTHOMN
JEATENBHOCTH SMOLIMOHAIbHBIM
3¢ PexToM ycrenHoro
B3aMMOJEMCTBHSI, OIYIIIEHUEM
pocTa o61ieit 3QpheKTHBHOCTH
IIPY paclpeaesIEHUU POEKTHBIX
3a/1a4 B COOTBETCTBUU C
CUJIBHBIMH KOMIIETEHTHOCTHBIMU
1 HYMOLIMOHAJIbHBIMU CBOMCTBAaMU
YWIEHOB MPOEKTHOU IPYIIIIBI.

5. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCIHUIIJINHBI

Paznenbl yueOHOM TUCIMITIMHBL, UX 00BEM, CPOKU U3YUYEHUsS U (POPMBI KOHTPOJIS:
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8 Cemecmp
1 | Yacrs 1 1-8 16/16/0 25 K1-8 3-11K-14.2,
V-1IK-14.2,
B-I1K-14.2
2 | Yacts 2 9-12 | 6/6/0 25 K1-12 | 3-11K-14.2,
V-1IK-14.2,
B-I1K-14.2
Hmoezo 3a 8 Cemecmp 2212210 50
KonTpoabHbie 50 3 3-11K-14.2,
MeponpusitTusi 3a 8 V-1IK-14.2,
Cemectp B-I1K-14.2

* — COKpaIlIleHHOe HAaMMEHOBaHUE (OPMbI KOHTPOJIS

*

(wn) sK3aMeH

* CyMMa MAaKCHMAJIbHBIX 0annoB JOJDKHa OBITE paBHa 100 3a CEMCCTP, BKIIKOYad 3a4CT U

COKpaH_IeHI/Ie HaMEHOBaHUM (1)OpM TEKYLICTO KOHTPOJIS U aTTECTAllUN pa3CJIOB:

Oo6o3nauenne | [loiHOe HAaMMEHOBaHUe
KN KonTposb 1o nroram
3 3ayer
KAJEHJIAPHBIN IIJTAH
Henenu | Tembl 3ansaTuii / Conepxanue Jlek., | [Ip./cem., | JIab.,
yac. yac. Jac.
8 Cemecmp 22 22 0
1-8 Yactsp 1 16 16 0
1 Tema 1 Bcero aynutopHbIX 4acoB
OcHOBHBIE SIBJIEHUS B 00JIaCTH CBEPXIPOBOIUMOCTH, 2 ‘ 2 ‘ 0
KPUTUYECKHE MTAPaMETPHI. Onnaiin
0 |0 |0
2 Tema 2 Bcero ayutopHbIX 4acoB
Kraccel cBepXIpOBOJHUKOB, BBICOKOTEMITEPATYpPHbBIE 2 IE |0
CBEPXITPOBOJHMKH. Omnnaiin
0 0 [0
3 Tema 3 Bcero ayauTopHBIX 9acoB
MeTobl TOJTy4€eHUsl CBEPXIIPOBOALIMX MaTEPHAIIOB. 2 ] 2 ] 0
[TonydyeHue cBepXNMpOBOIANINX IJIECHOK U TOHKUX CJIOEB. Ownnaitg
0 I [0
4 Tema 4 Bcero ay1uTopHbIX 4acoB
HeTpanuumoHHble METOABI IOJTYyYEHHUS! CBEPXIIPOBOIHUKOB. 2 ] 2 ’ 0




N3rotoBneHne cBepXIpOBOISAIINX TPOBOIOB, JICHT U Kadenei. | OHnaiiH
0 [0 [0

) Tema 5 Bcero aynuropHbIX yacoB
OCHOBHBIE METOJIUKU U3MEPEHUN KPUTUUECKUX MAarHUTHBIX 2 | 2 | 0
MOJIEN U TOKOB. M3MepeHne KpUTHYECKUX TEMIIEPATYP. Ounaiin

0 I [0

6 Tema 6 Bcero aynutopHsix 4acoB
OCHOBHBIE NPECTABIECHUS O CBEPXIIPOBOJISALIEM COCTOSHHUU. 2 \ 2 \ 0
DnexTpoH-(HOHOHHOE B3aUMOJICHCTBIE U KYIIEPOBCKHE Mapbl. | Owiaiin
DHepreTuyeckas 1Ieb B CIIEKTpe BO30yxneHuid. Teopus 0 0 0
BKIII.

7 Tema 7 Bcero ayuTopHbIX 4acoB
DKCIEPUMEHTHI, MOATBEPKIAIOIINE OCHOBHBIE MPEICTABICHUSA | 2 | 2 | 0
0 CBEPXIPOBOJAIIEM cocTOsTHIH. M30Tonmueckuii 3 dexT. Omnnaiin
KBanToBanue noroka. MamMepenue sHepreTuyecKon Hieiu. 0 0 0
Jpyrue 3KCiepuMeHTHI.

8 Tema 8 Bcero ayiuTopHbIX 4acoB
CBepXmpoBOIHUKHA B MAarHUTHOM 110J1e. D ekt MeiicHepa- 2 |2 |0
Oxcendenbaa (uaeanbHblil [uUamMarueTusm). [ myouna Omnnaiin
IIPOHUKHOBEHUS MAarHUTHOI'O MOJISI B CBEPXIIPOBOJIHHUK. 0 0 0
[Ipomexxyrounoe coctosiHue. [ paH4HAas SHEPrUs U AJIMHA
KOI'€pEHTHOCTH.

9-12 Yacrp 2 6 6 0

9 Tema 9 Bcero ayauTopHBIX 4acoB
CBepx1npoBOAHUKH 210 poja. OTpuliate/ibHas MOBEPXHOCTHAS | 2 | 2 | 0
sHeprus. Buxpu Adpukocosa. CMeIaHHOE COCTOSTHUE. Omnnaiin
Kpusbie HamarununBanus. @a3zoBas guarpamma. 0 ] 0 ] 0

10 Tema 10 Bcero aynutopHsIxX 4acoB
Kputnueckue Toku B cBepxmpoBogHukax 1ro u 2ro poxaa. Tok | 2 ‘ 2 ‘ 0
pacnapuBanus [ ma30ypra-Jlangay. [IMHHUHT BUXpEBBIX Omnnaiin
HuTel. LleHTpel nuHHKUHTA. [[BH)KEHME MArHUTHOTO MTOTOKA B 0 0 0
CBEPXIIPOBOJHHUKAX.

11 Tema 11 Bcero aynutopHbIX 4acoB
TyHHenupoBaHUE B CBEPXIIPOBOJHUKAX. TyHHENbHBIN TOK. 1 | 1 | 0
Cxewmbl n3mepenuil. TyHHENIbHAs CIEKTPOCKOMHUS. Omutaiin

0 I [0

12 Tema 12 Bcero aynutopHsix 4acos
IIpumeHeHus cBepXNPOBOJHUKOB. BeicokoTeMniepaTypHas 1 ] 1 ’ 0
CBEPXITPOBOANMOCTD U NMEPCIEKTUBBI. Omnnaiin

0 |0 |0

CokpalieHHbIe HAUMEHOBAHUS OHJIANH OMIUM:

Oo0o3nauenne | IloiHOe HAaMMEHOBaHHUE
OK DIIEKTPOHHBIN KypC

IIM I10IHOTEKCTOBBIN MaTepuai
11 I10JIHOTEKCTOBBIE JIEKIIUH
BM Buneo-maTepuaisl

AM Aynno-marepuansl

I1p3 IIpe3enTanuu

T TecTel




5CM DJIEKTPOHHBIE CIIPAaBOYHBIE MAaTEPHATIb

nC NHTEepaKkTUBHBIN CalT

TEMbBI JIABOPATOPHBIX PABOT

Henean | Tembl 3ansaTuii / Coaep:xanue

8 Cemecmp

1-2 Tema 1
TexHuka 6€30MaCHOCTH MPH BBITOJHEHUH JJA00PATOPHBIX PadoT.

3-4 Tema 2
JlabopaTopHas pabota "CBoiiCTBa JKHJIKOTO a30Ta".

5-6 Tema 3
JlaboparopHast pabota "MeToapl H3MEPEHHsI KPUTHIECKOTO TOKA."

7-8 Tema 4
JlaboparopHast pabota "CBepXmpoBOTHUKN B MarHUTHOM mosie. Kputndeckoe nore."

9-10 Tema 5
JIaGoparopHas paboTa "MeTo1bl N3MEPEHUsI KPUTUIECKOH TeMIepaTyphl
CBEPXIIPOBOJHUKOB."

11-12 | Tema6

JIaGoparopHbie paboTsl "M3MepeHre KpUTUYECKON TeMIIEpaTypbl BBICOKOTEMIIEPATYPHBIX
ceepxmpoBoaHukos (BTCII) npu remneparypax Boie 77,4 K", "M3mMepenue KpuTuueckoro
toka BTCII npu Temneparypax Boiie 77,4 K".

13-14 | Tema7
JlaboparopHas pabdota "CkaHupymoias X0JUI0BCKasi MarHUTOMeTpus'.

15-16 | Tema 8
JlaboparopHas padota "OxJaxaeHue CBEpXIPOBOJHUKOB ¢ TOMOIIBIO KPHOKYJIEPHOM
TEXHUKA".

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MU

IIpp OCBOGHHMM JAHHOM IHCHMIUIMHBI OCHOBHYIO DOJIb UIPAIOT AYAUTOPHBIE 3aHATHS U
camocTosiTeNbHass pabora cTyneHToB. Jlis TOoro 4roObl JaTh COBPEMEHHOE COCTOSHUE (DU3UKU
CBEPXIIPOBOJAMMOCTH, MPEIYCMOTPEHO IIHPOKOE HCIIOJIIb30BAHME COBPEMEHHBIX HAYYHBIX padoT u
nyOsMKanui o 1aHHOM Teme, noceuienue gadopatopuit HUAY MUOU. Pekomenyercs nocerieHme
CTY/IEHTaMM Hay4YHBIX CEMMHApOB U KOH(EpeHIMi, B ToM uucie, npoBoaumeix B HUAY MU®DU, a
TaKXK€ B IPYTUX MOCKOBCKUX YHUBEPCUTETAX U UHCTUTYTaX.

7. ®OH/JI OHEHOYHbLIX CPEIACTB

@DOHJT OLIEHOYHBIX CPEACTB M0 TUCLUIUIMHE 00ECIeUunBaeT MPOBEPKY OCBOEHUS ITUIAHUPYEMBIX
pe3ynbTaToB OOyueHus: (KOMIETEHIMH M MX WHAUKATOPOB) MOCPEACTBOM MEPONPUSITUH TEKYIIEro,
PYOEXKHOT0 U IPOMEXKYTOUYHOTO KOHTPOJIS IO JUCLMILIIUHE.

CBs3p Mexay GOpMUPYEMBIMH KOMIETEHUUSAMU H (OpMaMHU KOHTPOJIS HMX OCBOCHHUS
IpeJCcTaBeHa B cleaytomel Tadnuue:

Komnerenuus NHaukaTopbl 0CBOCHHUS ATTecTallHOHHOE MepONpHUsiTHE
(KII 1)
[1K-14.2 3-11K-14.2 3, KU-8, K1-12
VY-11K-14.2 3, KU-8, K1-12




| B-1IK-14.2 | 3, KU-8, KM-12

HIkajnbl oneHKH 00pa30BaTENbHbBIX 10CTHKEHUH

[Ikana KaXA0ro KOHTPOJIBHOIO MEPOIPHUATHS JISKUT B mpeaenax oT 0 IO yCTaHOBJIEHHOIO
MakcUMajbHOro Oainia BKIOUMTENbHO. MTOoroBas arrecranus mo nucuuiuiiHe orenusaercs mno 100-
OaJUIbHOM IIKaJe U MpeAcTaBisieT co0oil cymmy 0auioB, 3apabOTaHHBIX CTYIEHTOM IPU BBINOJIHEHUU
3aJlaHui B paMKax TEKYIIEro ¥ MpoMeKyTOYHOTO KOHTPOJIS.

Ntorosas oLieHKa BBICTABISAETCS B COOTBETCTBUHU CO CIEAYIOLIEH IIKAJIOM:

Cymma OamnoB | Onenka mo 4-ex OreHka TpeGoBaHus K YPOBHIO OCBOCHHIO
0aJIbHOM IIKaJe ECTS y4eOHOM TUCIUILIMHEI

O1eHKa «OTIMYHOY» BBICTABISETCS CTYACHTY,
€CIIH OH INIyOOKO U MPOYHO YCBOMII
IPOrpaMMHBIN MaTepuall, UCYEPIIBIBAOLLE,
MIOCJIE/TIOBATENHLHO, YETKO H JIOTHYECKU
CTPOMHO €ro u3jiaraer, yMeeT TECHO
YBA3BIBaTh TEOPUIO C IIPAKTUKOM,
UCTIOJIb3YET B OTBETE MaTepua
MOHOTpadUIeCKOHN JINTEPATYPHI.

90-100 5 — «omauunoy A

85-89 B OlLieHKa «XOPOLIO» BLICTABIAETCS CTYIEHTY,

75-84 C €CJIM OH TBEPAO 3HAET MaTepHuall, TPaMOTHO U

4— «xopouto» 110 CYHISCTBY M3JIaracT €0, HE JOIyCKas
70-74 CYILLIECTBEHHBIX HETOYHOCTEN B OTBETE HA
BOIIPOC.

65-69 OleHKa «Y/I0BJIETBOPUTEIBHO»

BBICTABJISETCS CTYJIEHTY, €CJIA OH UMEET
3HAHUs TOJILKO OCHOBHOTO MaTepHalia, HO He
3- YCBOWII €T0 JIeTalei, 0MyCKaeT HETOYHOCTH,
60-64 «Y0081eMBOPUMENLHOY E HEJI0CTAaTOYHO MPaBUITbHBIE (HOPMYITUPOBKH,
HapYILIEHHUS JIOTHIECKOM
TI0CIIEIOBATEILHOCTH B U3JI0KEHUH
POrPaMMHOIO MaTEpHaIA.

O11eHKa «HEYIOBJIECTBOPUTEIILHOY
BBICTABJISIETCS CTYICHTY, KOTOPBIN HE 3HACT
3HAYNUTENFHON YaCTH POrPaMMHOTO
9_ Mmarepuala, J0MyCKaeT CyIleCTBEHHBIE
Hwxe 60 F omOku. Kak mpaBuiio, oreHka

«HEYO0BTIeMBOPUMETLHOY

«HEYIOBJIETBOPUTEIHHOY CTABUTCS

CTy/IeHTaM, KOTOpPbIE HE MOT'YT ITPOIOIDKHUTD
oOydeHue 0e3 JOTONHUTENLHBIX 3aHATHIHA 10
COOTBETCTBYIOIIEN JUCIUILIUHE.

8.  YYEBHO-METOJWYECKOE U UH®OPMAIIMOHHOE OBECIIEUEHUE
YYEBHOM JUCLHUINIAHBI

OCHOBHAA JIMTEPATVYPA:

1. 621.5 B29 UckyccTtBo kpuorenuku. HuzkoremmneparypHas TeXHUKa B (U3UYECKOM SKCIIEPUMEHTE,
MPOMBIIIUIEHHBIX M a3POKOCMUYECKUX MPHIIOKEHUX : , Puzerapu JI., Bentypa I'., JloaronpyaHbrii:
Wuarennekrt, 2011




2. O M 34 MartepuajioBeIecHHE CBEpXITPOBOIHUKOB Ha OCHOBE coenHEeHHN A-15 : YuyeOHoe
nocobue, Kypuikun M.O. [u np.], M.: HUAY MU®U, 2019

3. OU P83 OcHOBBI NOCTPOECHUS KPUOTEHHBIX yCcTpOoHCTB : , Pyanes M.A., MockBa: MU®U, 2008

4. 538.9 C24 CepxTekydecTb 1 003e-KOHIeHcausl : ydeOHoe mocobdue it By30B, MaiitmuctoB A.M.
[u 1p.], MockBa: MUDU, 2008

5. 91 C 76 Crabwmimzaiusi CBEpXIpPOBOSIINX MATHUTHBIX CUCTEM : MOHOTpadus, AnbpToB B.A. [1
ap.], Mocksa: MOU, 2016

6. DU C 76 Crabwmimzaius CBEpXIPOBOISAIINX MATHUTHBIX CUCTEM : yueOHHK, AnbToB B.A. [1 1p.],
Mocksa: MOUH, 2019

7. OU K 88 Texnuueckas TepMOJUHAMUKA U TEIJIONEpeaaya : yueOHuK it By3oB, Kynunos B. A.,
Mockga: FOpaiit, 2022

8.539.2 A72 TexHonorusi TOHKUX TUICHOK : ydeOHOe rmocodue it By30B, AuToHeHko C.B., Mocksa:
MU®U, 2008

9. DU A72 TexHoyOTHSI TOHKUX IICHOK : yaeOHoe mocooue tst By30B, AHToHEeHKO C.B., Mocksa:
MUDU, 2008

10. 538.9 K12 ®uszuka MakpOoCKOIUYECKUX KBAHTOBBIX CUCTEM : KypC JIEKIUil; ceMuHapsl, Karan
M.IO., MockBa: U3narensckuii jom MOU, 2014

11. 51 b40 ®uznyeckue OCHOBBI CBEPXIIPOBOIUMOCTH : JIAOOPATOPHBINA MPAKTHKYM: YIeOHOE
nocobue 11t By30B, besorocusiit U.10., Pyanes U.A., Mocksa: MU®DU, 2008

12. 538.9 b40 dusnueckrie OCHOBBI CBEPXIIPOBOAUMOCTH : TAOOPATOPHBIN MPAKTUKYM: yueOHOe
nocobue 11st By30B, besorocusiit U.10., Pyanes U.A., Mocksa: MUDU, 2008

JOIIOJIHUTEJIbBHASA JIMTEPATYPA:
1. 537 T42 BBenenue B CBEpXIpOBOJUMOCTS : , Tunkxam M., M.: Atomuznar, 1980

2. 538.9 JI12 JlaboparopHblii npakTukyM "KBaHTOBBIE KOT€PEHTHBIE CUCTEMBI: CBEPXIIPOBOJIHUKH U
HaHOCTPYKTYpsI" : , Onenos JI.A. [u np.], M.: MU®U, 1999

3. O M 34 MarepuanoBenenue cBepxnpoBogHukoB Ha ocHoBe BTCII, nubopuma Maraus u
MHUKTUIOB | Y4yeOHoe nmocodue, [lamnesa A.C. [u ap.], M.: HUAY MU®U, 2019

4. 621.5 P83 OcHoBBI pacueTa HU3KOTEMIIEpAaTypPHBIX YCTPOMCTB : yueO. mocodue /i By30B, PynHeB
N.A., M.: MU®DH, 2006

5. 621.5 P83 IlpuHIMIIBI KOHCTPYUPOBAHUS KPUOTEHHBIX YCTPOMCTB : yueOHOe mocodue s By30B,
Pynnes U.A., Mocksa: MUDU, 2007

6. 537 B90 CeepxmpoBoumocTh : OCHOBHI U TipriioxkeHus, bykkens B., M.: Mup, 1975



7.539.2 K31 CoBpemennsie mpobiemMbl pusnku TBepaoro tena Y.2 BeicokoremneparypHas
CBepXIpoBoaAUMOCTbh, Kamypuukos B.A., MockBa: MU®U, 2002

I[TPOI'PAMMHOE OBECITEYEHUE:

CrnenanbHOE IporpaMMHoOe o0ecriedeHre He TpeOyeTcs
LMS 1 UHTEPHET-PECYPCBI:
https://online.mephi.ru/

http://library.mephi.ru/

9. MATEPHAJIBHO-TEXHWYECKOE OBECIEYEHME YUEBHOW
JUCLUIINHDBI

CHeHI/IaHLHOC MAaTCPHUAJIbHO-TCXHHUYCCKOC obecreyeHne He Tpe6yeTc;I

10. YYEBHO-METOJUYECKHUE PEKOMEHJALIMU JUIA CTYAEHTOB

[Tens nanHoro xypca — IlokazaTe MeTOABI MOTYYEHHS CBEPXIIPOBOIHUKOB, CBEPXIIPOBOIALINX
IUIGHOK, TOHKHUX CJIO€B, NPOBOJAOB, JIGHT M KaOenedl. HayuuTp MeTogaM M TEXHUKE H3MEPEHUs
OCHOBHBIX KPUTHMYECKHX I1apaMETPOB CBEPXIPOBOJHUKOB — UIMPUHBI DJHEPreTUYECKOW ILIENH,
KPUTHYECKONH TEeMIepaTypbl, KPUTHYECKOIO TOKAa, KpPUTUYECKUX moiei. Jlatb opueHTauuio B
(GU3NYEeCKUX SBJICHUSX B CBEPXIIPOBOJHUKAX WM OCHOBOIIOJIATAIOIIUX HIKCHEPUMEHTAX B OOJIACTH
CBEPXIIPOBOANMOCTH.

Kypc omupaercs Ha Mmartepuan ClIeAyOIUX AUCHMUIINH, YUTAEMBIX CTyAEHTaM (PHU3UKO-
MaTeMaTHYeCKUX CIelHaIbHOCTEN: KBAHTOBAs MEXaHUKA, MaKpO3JIEKTPOAMHAMUKA, CTATUCTUYECKas
¢u3uKa 1 TepMOAMHAMHUKA, (PU3HMKA KOHIEHCUPOBAHHOTO COCTOSIHUS BEIIECTBA.

Jlis yCHeumHoro OCBOCHHUsS JAUCHUILIMHBI HEOOXOAMMBI 3HAaHUS MO KypcaM oOuie (u3uku u
YHUBEPCUTETCKOMY Kypcy MaTemartuku. HeoOxonumo ymerp paboTaTh C oOmepaTopamM, 3HaTh
muddepeHIManbHOe U UHTETpajbHOE MCUYMCICHNUE, TEH30PHBIA U BEKTOPHBIM aHalu3, CTAaTHUCTUKY U
TEPMOJMHAMUKY, JIEKTPUYECTBO U MarHeTus3M, B TOM 4YHCJIE B MaTepuaibHbIX cpeaax. Heobxoaumo
OpPUEHTHPOBATHCS B 33Jla4axX KBAHTOBOW MEXaHUKU M CTATUCTUUYECKOHN (PU3MKU, OCHOBHbIE KBAHTOBbHIE
1 KJIAaCCHUUYECKUE pacIpe/ieNIeHus], SJIEMEHThl KBAHTOBOW CTATUCTHUKH.

B pe3ynbrare ocBOEHUS JaHHOM IUCUUIUIMHBI CTYIEHT JOJDKEH:

1) 3Harh: NOHATHE KPUTHUYECKUX IapaMeTpPOB, OCHOBHBIE 3KCIEPUMEHTANbHbIE (aKTHl,
XapaKTEpU3YIOIIUE  CBEPXIPOBOJUMOCTD;  KJIACChl  CBEPXIPOBOJHMKOB, METOJBl  IOJYyYEHUS
CBEPXIIPOBOSAIINX MAaTEPHAIOB, OCHOBHBIE METOAUKN U3MEPEHUN KPUTHUUECKUX MATHUTHBIX IOJIEH U
TOKOB; MOHATUSL CBEPXIPOBOMSAIIETO COCTOSIHHSI, AJIEKTPOH-(OHOHHOE B3aMMOJEUCTBHE U
KynepoBckue mapbl, ocHOBbl Teopun bBKIII, kBaHTOBaHME ITOTOKA, CBEPXIIPOBOJHMKM 2r0 poja,
CMEIlIaHHOE COCTOSIHME, KpUBbIE HaMarHWYMBaHUS CBEPXIIPOBOJHUKOB 1ro u 2ro pona, mpUMEHEHUs
CBEPXITPOBOJHHKOB.

2) YMeTh: NpUMEHATh (pyHAaMeHTaIbHbIE 3aKOHBI B 001aCTU (PU3MKU CBEPXIPOBOIUMOCTHU IS
CaMOCTOSITENTbHOTO KOMOMHUPOBAaHHUS M CHHTE3a pEAIbHBIX HJCH, NMPUMEHSATh TEOPETHUECKUE U
KOMIIBIOTEPHBIE METO/IbI HCCIEeIOBaHUN B 007acTH (PU3UKH CBEPXITPOBOIUMOCTH; POU3BOIUTH ITOMCK
HY>KHOH MH(QOpPMalMU B CHELMATbHON HAayYHO-TEXHUYECKOW M MATEHTHOH TuTepaType MO TeMaTHKe



UCCIIEIOBAaHUM W pa3paboOTOK, MNPUMEHSITh SKCIEPUMEHTAIbHBIE METOIbl JJIEKTPOPUINUECKUX,
ONTUYECKUX U CTPYKTYPHBIX UCCIIEJOBAHMSI CBEPXIIPOBOIHUKOB.

3) Bnazners cOBpeMEHHBIMM METOJIaMU U3MEPEHMS BOJIbTAMIIEPHBIX, MAarHUTHBIX, ONTHYECKUX
U 1p. XapaKTEPUCTUK CBEPXIIPOBOIHUKOB.

11. YYEBHO-METOJIUYECKHWE PEKOMEHJIAIIUA JIJIS TPENIOJABATEJIEA

[Tpu yTeHnu Kypca ciieyeT NPUAEPKUBATHCS CIEAYIOIIEH MOCIe10BaTEIbHOCTH H3JI0KEHHUS.
CHavana paccMaTpUBAIOTCS OCHOBHBIE SIBJICHHS B O0OJAaCTH CBEPXIPOBOAUMOCTH, KPUTHUECKHE
napaMeTphl, KJIacChl CBEPXIPOBOJHUKOB. I3ywaroTcs MeETOAbl MOJIy4EHHUS CBEPXIIPOBOISALIMX
MaTepHajoB, B TOM YHCJIE M3rOTOBJIEHUE CBEPXIPOBOISAIIMX IPOBOJIOB, JIEHT M Kabenel. 3arem
00CYXIal0TCSl OCHOBHBIE METOJAMKH M3MEPEHHI KPUTHUYECKUX MArHUTHBIX MOJICH M TOKOB, U3MEPEHHE
KpuTHdeckux  temmeparyp. llogpoOHO  paccmaTpuBalOTCSI  OCHOBHBIE — IPEIACTAaBIECHUS O
CBEPXIIPOBOJSIIEM COCTOSIHUM, 3JIEKTPOH-(OHOHHOE B3aWMOJAECUCTBUE M KYINEPOBCKUE MApHI,
SHEepreTUveckass Ieib B CHeKTpe Bo30yxaeHwid. [locine sToro Tpedyercs ynenuTh BHUMAaHHE
HKCHEPUMEHTaM, MOJATBEPKAAIOLUIMM OCHOBHBIE NPEACTABICHUS O CBEPXIIPOBOJALIEM COCTOSHUHU. A
MMEHHO, n30Tonu4eckuil 3¢dexr, KBaHTOBaHUE MOTOKA, U3MEPEHHUE YHEPreTHUecKon 1ienu. BaxHoi
TEMOH SBJISIETCS] CBEPXIIPOBOJAHUKH B MAarHUTHOM 11011, 3 ekt Meiicuepa-Okcendenbaa (MaeanbHbIi
JMaMarHeTu3M), TJyOMHa NMPOHUKHOBEHHMS MarHUTHOIO IOJIi B CBEPXIPOBOAHHUK, MPOMEKYTOUHOE
COCTOSIHME, TpaHUYHAs SHEPrHsi W JJIMHA KorepeHTHocTH. Ocoboe BHHMaHHWE CiIeqyeT oOpaTHTh Ha
U3Y4YEHHE CBEPXIPOBOAHMKOB 2ro poja, OTpULIATElIbHAs [OBEPXHOCTHAs DJHEPIUsl, BUXPU
AOpUKOCOBa, CMEIIaHHOE COCTOSIHUE, KPUBbIE HAMarHM4MBaHus, Ga3oBas quarpamMma. M3 sToi Tembl
clleyeT cienyrouas - KpUTHYeCKHEe TOKHM B CBEPXIPOBOJHUKAX 1TO M 2ro poja, TOK paclapuBaHus
I'mu30ypra-Jlannay, TMHHUHT BUXPEBBIX HUTEH, IEHTPhl MMHHUHTA, BH)KEHUE MAarHUTHOTO ITOTOKA B
CBEPXIIPOBOAHMKAX. B KOHIE Kypca clenyeT H3y4uTb TYHHEJIMPOBAHHE B CBEPXIPOBOAHMKAX,
TYHHEJIBHBIM TOK, CXEMBI U3MEPEHUH, TYHHENbHAsI CIIEKTPOCKONHIO. Takke pacCMOTPETh IPUMEHEHUS
CBEPXIIPOBOJHHKOB.

Bo Bpemst mpoBeeHUs JIEKLINS JKENATEIbHO HUCIIOJIB30BATh MIPOEKIIMOHHYIO TEXHUKY, a TAKKe
MHULMHAPOBATh 00CYKICHHE MaTepHalla METOJJOM «BOIIPOCOB B ayJAUTOPUION.

B nomours nexkTopy, a Takke MpernoaaBaressM, BEIyLIIUM JIabopaTOpHbIE 3aHATHUS 10 KypCy
«DKCHepUMEHTaIbHbIE METO/IbI (PU3UKU CBEPXITPOBOAUMOCTHY, PEKOMEHYETCS UCIIOJIb30BaTh KHUTH :

1. munr B.B. Beenenue B pusuky ceepxnpoBoanukos. M.: Hayka, 2000.

2. Tunkxam M. BBenenue B pusuky cepxnpooaumoctu M.: Hayka, 1980.

3. A.Poy3-UHnc, E.Ponepux. Beenenue B pusuky ceepxnpooaumoctu. M.: Mup, 1972.

ABTOP(BI):

Pynnes Urops AnaTonbeBud, K..-M.H., TOIIEHT



