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AHHOTANMA

B kypce «B3aumoneiicTBue mia3smMbl ¢ KOHCTPYKIIMOHHBIMA MaTepUaiaMu» OCHOBHOE BHHMAaHHUE YIENSETCS
BO3/JICHCTBUIO HA MaTEpHabl MOIIHBIX MJIa3MEHHBIX MOTOKOB, KOTOPHIE BBI3BIBAIOT IIJIABICHUE MATepHAIOB U
JTa)kKe MHTEHCUBHOE HCIIApeHUE. AKTYalTbHOCTh U3YYCHHS TAKMX PEKUMOB B3aMOCHCTBIS O0YCIIOBIEHA TEM,
YTO OHM XapaKTEPHBI JJISl TIEPEXOJHBIX TUIA3MEHHBIX MPOIIECCOB B OOMNbIMMX Tokamakax tuna UTOP u mis
paszpabarbiBaeMbIX B HACTOSIIEE BpeMs ILIa3MEHHBIX TexHOOrwid. [1ompoOHO aHamM3UPYIOTCS OCHOBHBIC
MPOIECChl TIepell TOBEPXHOCTHIO TBEPJOTEILHOW MUIIEHH, TaKWe Kak (OPMHPOBAHUE CJIOS TUIOTHOM
MHUILICHHOW IUIa3Mbl 33 CUYET MOHU3ALUM WCIAPEHHOIO BEUIECTBA, TOPMOXKCHHUE HAJICTAIONIErO IJIa3MEHHOTO
MOTOKa B IUIOTHOM IIPUIIOBEPXHOCTHOM CJI0O€ U TIepefada OdHEPruu TMOTOKAa MUIICHHOW IJIa3Me,
npeo0pa3oBaHue TIOIVIOMIEHHOW DSHEPTMH B W3IIYYCHWE MHINEHHOW TUTa3Mbl, IIeperada >SHEPTuH Ha
MOBEPXHOCTh MHuIeHH. OOCYKIaroTcs pa3inyus B MapamMerpax W JUHAMUKE MHIICHHOM IUIa3Mbl B
3aBUCUMOCTH OT copTa oOiyuaemoro warepuana. OOCYyXKTaroTCs XapaKTepHbIE W3MEHEHUS CBOWCTB
OOJIydeHHBIX MaTepHalioB MPH Pa3IMYHON MHTEHCHBHOCTH IUIa3MEHHBIX MOTOKOB. Pa3buparorcss OCHOBHBIC
MEXaHU3Mbl DPA3PYLICHUS IOBEPXHOCTH MATepuaja M HUX BKJIAJ B HTOTOBYIO KapTHHY pa3pylLICHHUE B
3aBHCHMOCTH OT COpTa MaTepuaia M XapakTepUCTHK MoToka. OOCyKmalTcs COBPEMEHHBIC CpEICTBa
JMATHOCTUKH, TPUMEHSEMBIC IS WCCIICJIOBAHHS IPOIECCOB B IUIA3ME M Ha TIOBEPXHOCTH OOIy4aeMoro
Marepuana.

1. lean u 3apa4n

Henp AucoMnInHBI

Hare Ga3oBble 3HaHUS 00 OCHOBHBIX (PM3MYECKUX MPOLECCAX, MPOUCXOSIIINX NPU B3aUMOACHCTBUH
IUIa3MBl C KOHCTPYKIMOHHBIMH MaTrepuajaMHM Kak C IeJbio (OpMHUPOBaHUS (yHAAMEHTaIbHBIX
(U3NYECKUX MPEJCTaBICHUHI O B3aMMOACHCTBUH IIa3Mbl C TBEPIOTEIbHBIMU MaTepUalaMu, TaK U JUIS
NpUOOpPETeHUs] MPAKTUYECKHX HABBIKOB II0 NPUMEHEHHIO TOMYYECHHBIX 3HAHUM MNpH pEIIeHUn
NPUKIAAHBIX (PHU3MUECKUX M HAayYHO-TEXHHMYECKHUX 3a7ady, B UYACTHOCTH, HJs pELIeHHs 3anad,
CBSI3aHHBIX C pPa3pabOTKOM M CO3MaHUEM IEPBOM CTEHKH MEKAYHAPOIHOIO AKCIEPUMEHTAIBHOTO
TepmosiiepHoro peakropa UTOP.

3agaum AUCUMIIHHBI

*  CdopmupoBarh NpencTaBICHUE O B3aUMOACWCTBMHU IUIa3Mbl C MOBEPXHOCTHIO MAaTEpUaIOB Kak
COBOKYIHOCTH OOJBIIOTO KOJMYECTBA OJHOBPEMEHHO IPOTEKAIOUIMX (H3MUYECKUX MPOLECCOB,
OTHOCHTENbHASL POJIb U BIUSHHE KOTOPHIX KaKk Ha JTUHAMMKY B3aUMOJCHCTBHS, TaK U €r0 KOHEYHBIE
pe3ynbTarthl (YTO MPOU3ONUIO € MarepuanoMm?) CyIIecCTBEHHBIM 00pa3oM 3aBHUCAT OT YCIOBHM
o0JIydeHHs MaTepuaa Ia3MOM.

» Ilpenmonaraercsi, 9TO MO OKOHYAHWHU Kypca CTYAEHTHI MPHOOPETYT YETKHE NPEACTaBICHUS 00
OCHOBHBIX (PM3MYECKMX SBJICHUSIX, MMEIOIUX MECTO ObIThb NPH B3aUMOACHCTBMM IUIa3Mbl C
KOHCTPYKUMOHHBIMA MAaTE€pPHaJiOB, W CYMEIOT NPUMEHSTH I[OJYyYCHHbIC 3HAHMUA [ PEIIeHUs
MPaKTHYECKUX 3a/1a4, CBI3aHHBIX C B3aUMOJICHCTBUEM ILIa3MBbl C MaTepraiaMH.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-1.1 Ananuzupyet npoOIeMHYI0 CUTYaIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIME U CBSI3U MEXKIY HUMH

VYK-1.2 OcymecTBisieT MOUCK BapUaHTOB PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHOW  CHUTyallud Ha  OCHOBE

YK-1 CriocoGeH ocymecTBIsTh KpUTHIECKUN
JOCTYTHBIX UICTOYHUKOB HH(pOpMaLH

aHaM3 MPOOJIEMHBIX CHTYaIlMii Ha OCHOBE
CHUCTEMHOTO TI0/IX0/1a, BBIpadaThIBaTh
CTpaTeruro AecTBui

YK-1.3 PazpabarsiBaeT CTpaTeruio JIOCTH)KEHUSA
MOCTABJICHHOM 1€ Kak IOCJICAOBATeIbHOCTh IIaroB,
HpeABUIS PE3yabTaT KaKAO0ro0 M3 HUX M OLEHMBAs HX
BIMSIHUE Ha  BHEIIHEE  OKPYXEHHE  IUIAHUPYEMOM
JEATEIbHOCTH W Ha B3aUMOOTHOIICHHSI YYaCTHUKOB 3TOMN
NesITeTbHOCTH




OIIK-1.3 Bnazmeer cUCTEMaTHYECKHMMHU 3HAHHSIMM IO
OIIK-1 CriocobeH ¢opMynupoBaTh HETH U HaIPaBIICHUIO JIEATEIBHOCTH; YIIIyOJICHHBIMUA 3HAHUSMHE 110
3aJlaul UCCIIeJIOBaHUS, BRIOUPATh KPUTEPUU BBIODaHHON  HANPaBICHHOCTH  TOATOTOBKH, 0a30BBIMH
OIICHKH, BBIABIISATH IPHOPUTETHI PEIICHU 3a/1a4 |HABBIKAMH TIPOBEJACHUS HAyYHO- MCCIICIOBATEIBCKUX padoT
10 IPEIJIOKEHHON TEME

OIIK-2.2 Cnocoben 0000mmars ¥ KPUTHYECKH OICHUBATH
OIBIT WM PEe3yJIbTaThl HAYYHBIX HCCICNOBaHUA B 00IaCTH

OIIK-2 CriocoGeH NPUMEHSTh COBPEMEHHBIE | IPO(ECCHOHATILHON JIEATENBHOCTH

METOJIbI HCCIIEIOBAHUS, OLICHUBATh U OIIK-2.3 CnocobOeH apryMeHTHPOBAaHO BBIOMpAaTh CHOCOO
OPEJICTABIIATh PE3YJIbTAThI BBIMOIHCHHOM [IPOBE/ICHUS] HAYYHOI'O UCCIICA0BaHMs, IIPUMEHATh 3HAHUS B
pabotbl oOsactTi Mpo(eCCHOHANBHON NESTENbHOCTH HJISl PEICHUs

MOCTaBICHHOM 3amaud, (opMyTUpOBaHUS BBIBOAOB U
OLICHKH MOJTY4YEHHBIX PE3yJIbTaToOB

[IK-1 Cnocoben k co3nanuto Teopernueckux u |[IK-1.1 3naer ¢pusnueckoe onucanue siBICHUA U IPOLIECCOB
MareMaTH4ecKuX Mojieliel B 00acTH siiepHON  |B 00IacTH siiepHOi PU3MKHM U TEXHOJIOTHIA
(U3MKH U TEXHOJIOTUI

[IK-2.1 3naeT MeToABI HCCIENOBAaHUS U pacueTa MpoLEecCoB,
[TK-2 I'0TOB IpUMEHSITh METOJIBI HCCIENOBAHUS |TIPOUCXOSIINX B COBPEMEHHBIX (hmM3UYeCcKUX yCTaHOBKAaX U

1 pacyera MpoLEeCCOB, IPOUCXOIANINX B yCTpoicTBaxX B 00IaCTH SJIEPHOHN (PU3MKH U TEXHOIOTHIA

COBPEMEHHBIX (PU3NYECKHUX YCTAHOBKAX H [IK-2.2 YMmeeT paccuMThiBaTh U MPOBOJUTH HUCCIECIOBAHUSA

YCTPOMCTBAX B 0OIACTH SAEPHON QU3HKH K [POLIECCOB, TPOTEKAOIIMX B COBPEMCHHBIX (PH3HYECKHX

TEXHOJIOT UM YCTaHOBKaX M YCTPOMCTBaxX B 00JacTu siiepHON (DU3MKH U
TEXHOJIOTMI

[IK-3.1 3HaeT coBpeMEeHHBIH YpPOBEHb Pa3BUTHA HAyKH U
TEXHOJIOTUH, MpodecCHOHaNbHbIE MPOOJeMBl B  CBOEH

I1K-3 CnocobOeH 00bEKTUBHO OLIEHUTH HpeMeTHOI 06macTH

IpeAIaraeMoe pelieHue Win MPoeKT 10

[IK-3.2 YmeeT COOTHOCHTH NpEAIoiIaracéMoe peIIeHne WIn
OTHOIICHHIO K COBPEMEHHOMY MHUPOBOMY

IIPOEKT C COBPEMEHHBIM MUPOBBIM YPOBHEM

YPOBHIO, IOATOTOBUTH YKCIIEPTHOE 3aKJIIOUCHHE —
[IK-3.3 Brnameer HaBbIKAMH  JKCHEPTHOM  OLIEHKH

npeajaracMbix pemeHHﬁ HJIN IPOCKTOB

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHHUILIHHE (MOXYJII0)
B pesynbsrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI
3HaTh:
- OCHOBHBIE (PM3HUECKHE MPOIIECCHI, Pa3BUBAIOIIUECS TP B3aUMOJICHCTBUY TUIa3Mbl MaTepUaIaMU;
- TEOpeTUYEeCKHE U IKCIEePHMEHTaJbHbIe METOJbl, TPUMEHSIEMbIE TIPU HU3YUYCHHH B3aUMOJEHCTBUS
IJIa3Mbl C MaTepuaiamMu;
- TIOCIIEACTBHUS BO3ACHCTBHS IUIa3Mbl HAa MaTepuajbl B 3aBUCHMOCTH OT XapaKTEPUCTHK IJIa3MBI,
yCIIOBHIA 00TYUYEHHS M COpPTa MaTepurara.
YMETb:
- MPOBOANTHh CAaMOCTOSTEIFHO M B COCTaBE KOJUICKTHBA OJKCIIEPUMEHTAIbHBIE/ TEOPETUICCKUE
WCCIIeZIOBaHYSI B 00J1aCTH B3aMMOJICHCTBUS MJ1a3Mbl C MaTepUAIIaMU;
- yMETbh BBIOMPATH ¥ MPUMEHSThH Ha MPAKTHUKE aJCKBATHBIC METOBI AHATHOCTUKH;
- TOJy4aTh MAaKCUMaJbHO TOYHBIE 3HAUECHUS U3MEPSEMbIX BEIMYMH U MPABUIIBHO OIICHUBATh CTEIIEHb
UX JOCTOBEPHOCTb;
- aHaNU3UPOBATh U 0000INATH PE3YNILTATHI IKCIIEPUMEHTATILHBIX/TEOPETHUECKUX UCCIIEIOBAHU;
- BBISIBIISITh W OICHUBATh HMEIOIIMECS MPOOIIEMBI/TIPOTUBOPEYHS W CTaBUTh HOBBIC 3a]]auul
HCCIIEAOBAaHU.
BIIA/IETh:
- DJKCHEPUMEHTAJIbHBIMH METO/IaMU UCCIIEOBAHMSI B3aUMOJICHCTBUS TUIa3Mbl C MaTepHaIaMu;
- HaBBIKAMU MPOBEACHUS MOJICIbHBIX PACUETOB;
- KyJNBTYpOH MpeNCTaBICHUS] CBOUX PE3YJIbTATOB HA CEMHHAPAX M KOH(DEPECHIINSX;
- HaBBIKAMU HAIIMCAHUS HAYYHBIX CTaTECH.

4. Coaep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA




TPYZ[OGMKOCTB 110 BUAAM y‘le6HBIX 3aH$ITI/II\/’I, BKJIrO4as

CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUITMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTs Camocr.
pabora
BBoaHbIil pa3men: paspymuTenbHAs U
1 co3uaaTenbHas  poib  IUIa3Mbl  IIpU ) ’ 5
o0JTyueHnH KOHCTPYKIIMOHHBIX
MaTepuaoB.
) bananc sHeprum npu B3aUMOAEUCTBUU 3 3 5
MOTOKOB IJIa3Mbl C MaTepUAIAMHU.
3 D ekt 3KpaHUPOBKH. 2 2 5
4 CBoiicTBa 11a3Mbl SKPAHUPYIOLIETO CIIOSL. 3 3 5
5 O hekTHBHOCTD IKPAHUPOBKH. 3 3 5
6 [Ipeobpa3zoBanue »sHEpruv IUIA3MBI B 4 4
U3JTy4eHHe.
7 Nznydenne MUIIeHHON TUTa3MBbl. 3 3
3 MexaHn3MBbI 9PO3HH KOHCTPYKIMOHHBIX 3 3 5
MaTepHaoB MOJ ACHCTBUEM ILIa3MBbl.
9 Opo3noHHAs CTOHKOCTh ) ) 5
KOHCTPYKLMOHHBIX MaTepHaJIOB.
10 [Ipobnema MarepuanoB JUIsl TEpBOU 3 3 5
crenku UTOP.
[Ina3smennas TexHojorus. Puzndeckue
11 OCHOBBI HUMITYJIbCHOM 00paboTKn 2 2
MOBEPXHOCTH.
Hroro wacos 30 30 45
ITonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh

135 ygac., 3 3au.en.

4.2.

Coneprxanne TUCIUIUIAHBI (MOMYJIs), CTPYKTYPHPOBAHHOE MO TeMaM (pa3iernam)

Cemecrtp: 2 (Becennuit)

1. BBoaHblii pazgen: paspylIMTeNnbHass M CO3UAATENIbHAS POJIb  ILIa3Mbl

KOHCTPYKIIMOHHBIX MaTCpUaJIOB.

YMCpCHHLIe IMOTOKH DOHCPIUH. YJIy‘-IIHCHI/IC CBOICTB MaTcpuaioB IIpU O6J'Iy‘leHI/II/I ILIa3MOM

(TUTa3MEeHHBIE TEXHOJIOTHH).

bonbime moToku sSHepruu. Opo3us IMOBEPXHOCTH, OOBEMHOE pa3pylIeHHE MaTepHajioB MOJ

BOBHCﬁCTBHGM IJ1a3MBI.

Hp06J1eMa MaTcpuraIoB nepBoﬁ CTCHKU MCIKAYHApPOAHOTO JKCICPUMCHTAJIBHOIO TCPMOAACPHOTO

pexropa UTOP.

2. bananc sHepruy npu B3auMoJEHCTBUY IOTOKOB IUIa3Mbl ¢ MarepHuajIaMH.

OcHOBHBIE KaHAJBI IOTEPh YHEPTUU ¥ UX OTHOCUTENILHBIN BKIIQ/l B 0OIIMiA OaJlaHC B 3aBUCIMOCTH OT

XapPaKTCPUCTHUK IJIA3BMCHHOT'O ITOTOKA 1 YCJ'IOBI/Iﬁ O6J'IyLICHI/I$I.

Harpes noBepxHoctu. PacnipoctpaneHnune TemnaoBoil BOIHbI BIyOb Marepuana. TermoBoi CKUH-CIIOM.
MTOTJIOIIATHCS

IIpenenpHBId  MOTOK  DHEPIUH, KOTOPBIN

TCIUIOIIPOBOAHOCTH.

3. Dd ekt 3KkpaHUPOBKH.

MOXET

MaTcpuaJIoOM

npu  00NTy4eHUH

3a CycT




Ucnapenne marepuana. Monmzanus napa. O0pa3oBaHre MUIIEHHON TIa3MBbI TIEpE] MOBEPXHOCTHIO.
KynoHOBckOe TOpPMOXKEHME IUIa3MEHHOTO II0TOKAa B IUIOTHOW MHIIEHHOH Tuiasme. llormomenue
sHepruu motoka. «Vapor shielding effecty - sddekr sxpaHUpOBKM NOBEPXHOCTH Marepwaia OT
BO3JICHCTBUS IUTa3MEHHOTO TIOTOKA CII0EM MUILIEHHOM TUIa3MBl.

DHepreTHYecKuii TOPOT JKPAaHHPOBKU ISl Pa3HbIX MaTepuajoB. Pe3ynbrarel pacueToB W
9KCTIEPUMEHTOB.

4. CpoiicTBa M1a3Mbl 3KPaHUPYIOIIETO CIIOS.

d®opmupoBaHHe, IMHAMUKA M CTPYKTYpa OKPaHHPYIOIIEro CJOs B 3aBUCHMOCTH OT COpTa
00y4aeMoro Marepuaia i ”HTEHCHBHOCTH OOTy4eHHUS.

XapakTepUCTUKU TPUIIOBEPXHOCTHON IUTa3Mbl: IUIOTHOCTh, TEMIIEpaTypa, SJIEMEHTHBIH COCTaB,
MOHU3AIMOHHOE COCTOsTHUE. BiysiHne MarHUTHOTO TOJIS Ha TapaMeTpPhbl SKPAHUPYIOLIETO CIIOsL.

5. 3 dhekTuBHOCTD SKPaHUPOBKH.

MexaHHu3MBI TIepellayd dHEPTUU Ha MOBEPXHOCTh OOMy4aeMOTo MaTepualia depe3 dKpaHUpPYHOIINH
CIIOH.

3(1)(1)eKT «CAMOJKPAHUPOBKW) INIOTHBIX (CTOJ'IKHOBI/ITCJ'IBHBIX) IJIa3MCHHBIX ITOTOKOB.

OddexktnBHOCTh OcnableHusl TEIUIOBOIO MOTOKA HA MOBEPXHOCTH MaTepuaita B 3aBHCUMOCTH OT
XapaKTEePUCTUK TOTOKA U YCIOBUH OOTydeHUS.

6. [IpeoOpa3oBaHue 3HEPTUH IJIa3Mbl B U3JTy4EHHE.

[IpeobpazoBaHue 3HEPTUM HAJIETAIOMIETO IUIA3MEHHOIO IOTOKAa B M3JyYCHHE MUIICHHOW IIa3MBbl.
Bo3zneiicTBue u3nmydeHuss Ha OKpy)Kalolllhe MaTepuajbl. JpO3usi MaTepuajoB IOJ BO3JAEHCTBHEM
cBeTa. XapakTep pa3pyllIeHUs TOBEPXHOCTH.

7. VI3ny4eHne MUILIEHHOU I1J1a3MBbl.

XapakTepUCTUKH W3yYEHUs MHUIIEHHON TU1a3Mbl. VMHTEHCHMBHOCTh M cHeKTp wusnydeHus. O
BO3MOXKHOCTH CO3/IaHHS MONIHBIX HMCTOYHUKOB EUV-m3nyuenus (2 — 30 HM) Ha OCHOBE
B3aMMOJIEHCTBUS TTOTOKOB TUTa3Mbl C MaTepUaTaMH.

8. MexaHu3Mbl 3p03uH KOHCTPYKLIMOHHBIX MaTepUasoB Mo 1EHCTBUEM ILIA3MBI.

MexaHu3Mbl 3pO3UH KOHCTPYKIIMOHHBIX MaTepUaIOB 1101 AEHCTBUEM IJ1a3Mbl.

Krnaccuueckue» MexXaHH3MBI 3pOo3uM: (HU3MUYECKOE pACIbUICHHE, XHMHUYECKOE pPAaCHbUICHHE,
pPaaraliOHHO-CTUMYIUPOBAaHHAS PO3HS.

MakpocCKONIM4YeCKHe MEXaHW3MBI SPO3WHU: BHIOPOC YACTHIl M Kalejdb C MOBEPXHOCTH OOJIy4aeMoOro
Marepuana. Xpylnkoe paspylueHue wmarepuanoB. KuneHue moBepxHOCTHOro ciosd. Paseurue
HeycroiiunBocTtell Tuna Peneit-Teimopa win KeneBuHa-I'enbMronsia B cloe paciiaBa ¢
oOpa3zoBanneM Kamenb. OOpa3oBaHMe KpaTepa SpOo3uUM M3-3a IEpeMElIeHUs pacljaBa o
MTOBEPXHOCTH.

9. Opo3ruoHHASA CTOMKOCTh KOHCTPYKIIMOHHBIX MaT€pPHAaJIOB.

Xapakrep 9pOo3UM M TIOBEPXHOCTHBIX  MOBPEXACHMH  Hamboliee  pacnpoCTPaHEHHBIX
KOHCTPYKLMOHHBIX MarepuasioB (CTajb, Melb, BOJIb(GpaM, MOIUOAEH, aTIOMUHHUNA, TUTaH, Tpadur,
yoierpaduToBble  KOMIO3UTHL Ap.). Kiaccupukanmusi MaTepualioB 1O XapakTepy pa3pyLICHHS
noBepxHocTH. CpaBHUTENbHBIM aHaNIM3 3PO3UOHHOM CTOMKOCTH COBPEMEHHBIX TEIMJIO3ALIUTHBIX
MaTepraos.

10. IIpobnema marepuanos st nepBoii crenku UTOP.



MesxayHaponHBIA SKCIEpUMEHTANBHBINA TepMosaaepHblii peaktop UTOP. Xapakrepuctuku mia3msl B
UTOP. Tlotoku Teruia m 4YacTwil Ha cTeHKYy kKamepbl MTOP Bo Bpemsi cranuoHapHOW paOOTHI
TOKaMaka M TMEePeXOJHBIX IJIa3MEHHBIX IPOIECCOB. DpO3us MarepHalioB, OOpamleHHBIX K IIa3Me.
[Ipobnema BBIOOpa TEMIO3AIMUTHBIX MaTepuanoB Juis nepBoii crenku MTOP. Kpurtepun BeiOopa
MarepuanoB. HauOonee mnepcrieKTUBHBIE MaTepHasibl IJisi MEepBO creHku u ausepropa WTOP.
Pe3ynbrarel ucnpiTaHUN MaTepPUAIIOB.

11. [Tna3menHas TexHonorusi. Pu3ndeckue 0CHOBBI HMITYJIBCHOH 00pabOTKH MOBEPXHOCTH.

[InazMeHHass TEXHOJNOTrWs. YNPOYHEHHE KOHCTPYKLIMOHHBIX MAaTepHajloB HMIIYJIBCHOM IIa3MOM.
[oBrIllIeHNEe MHUKPOTBEPAOCTH, YBEIUYCHUE KOPPO3HMOHHON CTOMKOCTH, CHMKEHHE Kod(duimeHTa
TPEHHS, POCT U3HOCOCTOMKOCTH U T.II. PU3NUECKHE OCHOBBI UMITYJILCHONW 00paOOTKH MOBEPXHOCTH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMOM AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

VuebHas ayquTopHsi, OCHAIEHHAs! KOMITBIOTEPOM U MYJIBTUMEIMHHBIM 000py10BaHHEM (TIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. B3aumopelicTBHE YaCcTHII ¢ BEIIECTBOM B IJIa3MEHHBIX HccienoBanmax [Tekct]/HO. B. T'oTT, -M.,
Aromusnar, 1978

2. IlepcriekTUBHBIE paAHallMOHHO-ITYYKOBBIE TEXHOIOTUH 00paboTkn MaTepuaioB [Tekcr] : yueOHHUK
Jutst By3oB / [pubkos, B. A.[u np.]; nox pen. b. A. Kanuna; Pek.M-Bom oOpazoBanus PO .— M :
Kpymisriii rog, 2001 .— 528 c.

3. Mapreiaenxo H0.B. B3anmoneiictBue miasmel ¢ noBepxHoctsamu. // Utorn Hayku u Texauku. Cep.
®wuzuka miasmel./ [Ton pen. adpanosa B.JI. - M.: BUHUTH, 1982. - T.3. - C.119.

4. Post D.T., Behrish R. Physics of plasma — wall interaction in controlled fusion. // -N.Y.: Plenum
Press, 1986. -379p.

5. Xappucon M. Ilpucrenounas mia3ma. // B xu.: [IpuknagHas pu3nka aTOMHBIX CTOJKHOBEHHIMA.
[Mna3ma./ Iox pen. bapuera K. u Xappucona M. - M.: Dueproaromusnar, 1987. - C.317.

6. Henocnacos A.B., Tokaps H.3. [Ipuctenounas nia3ma TokamakoB // Bonpocsl Teopuu mia3Mmsl. /
[Hon pen. Kagomuesa b.b. - M.: Dueproaromusaar, 1990. - Brim.18. - C.136.

7. HUrurxanos F0.JI., KpamennnnukoB C.U., Kykymkun A.C., FOmmanos I1.H. Ocobennoctu
MPOIECCOB MIEpEeHOCca B MPUCTEHOYHOM 1a3mMe Tokamaka. / torn Hayku u Texauku. Cep. Ouszmnka
wia3mel./ [lon pea. Madpanosa B.J. - M.: BUHUTH, 1990. - T.11. - C.4.

8. I'yceBa M.U., MapteiHenko 10.B. B3anmonelicTBrie 9acTuil mia3msbl ¢ MOBEPXHOCTHIO. // Torn
Hayku 1 TexHukd. Cep. @usuka miasmel./ [lon pen. agpanosa B. /. - M.: BUHUTH, 1990. - T.11. -
C.150.

9. XKurmunckuit A.I., Kyannckuii B.B. MacconepeHoc npyu B3anMOAEHCTBHH II1a3MBbI ¢
MOBEPXHOCTHIO. M.: DHeproaromuszaar, 1991. - 206 c.

10. Kypnaes B.A. BHenpenue, oTpakeHne U CTUMYJIMPOBaHHAsA AecopOuus yactul // B kH.:
DHIMKIONEe NSl HU3KoTeMIieparypHoi masmel. Beogustii Tom I11. / TTon pen. B.E. ®optosa, M.: Hayka,
2000. 585c.

11. Kypnaes B.A. B3aumogeiicTBue miua3Mel ¢ moBepxHocThio. M.: M3n. MUDU, 2003, 112 c.

12. Federici G., Scinner C.H., Brooks J.N. et al. Plasma-material interactions in current tokamaks and
their implications for next step fusion reactors. / Nuclear fusion. - 2001. — V.41. — No.12R. — P.1967.
13. Kalin B.A., Yakushin V.L., Vasiliev V.I., Tserevitinov S.S. Use of high temperature pulsed plasma
fluxes in modification of metal materials. surface and coatings technology, 1997.

JomonaurtensHas nureparypa
1. CoBpeMeHHbBIE MeTO/IBI UccienoBanus oBepxHocth [Tekct] = Modern techniques of surface
science/Jl. Bympad, T. lemaap , -M., Mup, 1989
2. B3aumonelicTBHe MEICHHBIX YaCcTHI] C BEIIECTBOM M AUarHocTuka Imia3Mel [ Tekcr]/FO. B. TorT, 1O.
H. SIBnunackui, -M., Atomusaar, 1973

3. OcHOBBI aHAJIM3a MOBEPXHOCTH U TOHKUX TUIeHOK [ Tekcr], Mororpadus/J1. dennman, 1. Maiiep ,
-M., Mup, 1989



4. IInerner B.B., TenvkoBckuii B.I. KoadduumenTs! pacnbiieHns TOBEPXHOCTH TBEPABIX TEJN JIETKUMHU
nonamu // Atomuas sHeprus. 1990. - T.69, Boin. 2. — C. 104.

5. T'ycera M.U. Maprsiaenko FO.B. Paguanonnsiit onmucrepunr / YOH. 1981. -T. 135, Beim. 4.-C.
671.

6. BerpambekoB JI.B. Dpo3us u Tpanchopmarys MOBEPXHOCTH MTPH HOHHOM OoMOapaupoBke // [Tyduku
3apspKEHHBIX yacTull ¥ TBeproe teno (Mroru Hayku u texnukn). 1993. - T.7. - C. 4.

7. bepn I. MonexynspHas razoBas nuHamuka. M.: Mup, 1981. - 320 c.

8. Mapteiaenko 10.B., MockoskuH I1.I. O karnensHOM 3p0o3un METAIIOB IO ACHCTBUEM ILIA3MEL. //
BAHT. Cep. Tepmosnepusiit cunres. — 2000. - Boin. 1, ¢.65

9. Philipps V., Roth J., Loarte A. Key issues in plasma-wall interactions for ITER: European approach
// Plasma Physics and Controlled Fusion. 2003. - Vol. 45. - P. 17-30.

10. Apxunos H.U., baxtun B., Bacenun C.I. u np./bananc sHepruu npu B3auMoaeiicTBUN
WHTCHCHUBHBIX TIOTOKOB BBEICOKOTEMIIEpaTypHOU T1a3Mbl ¢ Marepuaiamu // @usuka mia3mel. - 2002. -
T.28. - Ned4. - C.1.

11. http://knowledge.allbest.ru/manufacture/3c0a65625a2ac68a5c43a88521216d36_0.html

12. http://www.biblus.ru/Default.aspx?book=595b38q1

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

1. http://lib.mipt.ru/catalogue/ — snexkrponHas oubianoreka dusrexa.

2. http://triniti.ru - anekrponnas 6udmuorexa AO "I'HL] P@ TPUHUTU" na BHyTpeHHEM caiite.
3. https://user.iter.org — uHpOpManonHbIii Toptan UTIOP

4. http://www.edu.ru — penepanbbiii mopran «Poccuiickoe 00pazoBaHue).

5. http://benran.ru —6ubnMOTEKA MO €CTEeCTBEHHBIM HaykaMm Poccuiickoii akaJieMUuu HayK.

6. http://www.i-exam.ru — enuHbIA IOpTan MHTEpHET-TecTUpOBaHMS B chepe oOpasoBaHusl.

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBICHUU 00Pa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha nexmoHHBIX 3aHATHAX UCIIONB3YIOTCS MYJIBTHUMEIUITHBIE TEXHOJIIOTHH, BKITIOYas IEMOHCTPALIHIO
MpE3EHTALNN.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIINHBI (MO)_Iy.Tlﬂ)

B Hacrosimee BpeMs 3HaHHS O B3aUMOJICHCTBUY TIa3Mbl C MaTepHUaTaMi HEOOXOUMBI CIIEIUAINCTaM B
CaMbIX pa3IMYHBIX 00JIACTAX COBPEMEHHOW HAyKU M TeXHOJIOruu. [103TOMy CTyneHT, u3yqaromuii Kypc
"B3aumMoneiicTBue IUIa3Mbl C KOHCTPYKIIMOHHBIMH MarepuanaMu", MOJKEH C OIHON CTOpOHBI, B
MOJTHOH Mepe OBJaieTh 0a30BBIMH 3HAHMSIMH O BO3JEHCTBHM IUIa3Mbl HA MaTepHalibl, a C APYroi
CTOPOHBI, IOJDKEH HAyYUTHCS IPUMEHITh TEOPETUIECKHIE 3HAHUS Ha TIPAKTHKE.

B pesynbrare m3ydeHHs MUCHMIUIMHBI CTYACHT JOJDKEH TBEPAO YCBOHTH OCHOBHBIC 3aKOHOMEPHOCTH
B3aUMOJICHCTBUS IIJIa3Mbl C MaTepHajlaMHd M YMETb OICHHMBaTh CTENECHb BIMSHUA Ha 3TH
3aKOHOMEPHOCTH  Pa3IMYHBIX OKCIIEPUMEHTAIBHBIX IapaMeTPOB: HWHTEHCHBHOCTh  TEIJIOBOTO
BO3JICHCTBUS IUIa3MEHHOTO IOTOKA, IJIOTHOCTh M TeMIIEpaTypy OOIydaromiel Ijia3sMbl, T€OMETPHIO
MarHUTHOTO TOJISA, COPT OONyYaeMoro Marepuaina W T.J., C TE€M, 4YTOOBl YCIEIIHO IHPUMEHSATh
MOJTy4EHHbIE 3HAHUS JJIS1 PEIICHNS] KOHKPETHBIX MPAKTUYECKUX 3a/1au.

CTyIeHTy HEOOXOJMMO OCBOHTH METONWKY IPOBEICHUS NPHUOIM3UTEIBHBIX OICHOK PE3YJIbTaToB
BO3JICHCTBUS IJIa3Mbl HAa KOHKPETHBIE KOHCTPYKIMOHHBIE MaTepHajbl B 3aBUCHMOCTH OT BEJIWYHHBI
TUIa3MEHHOTO TEIIOBOTO TIOTOKA M copTa Marepuasna. [ mpoBeneHns KOPPEKTHBIX OLCHOK Ha OCHOBE
JIOCTYIHBIX AKCIIEPUMEHTAIBHBIX JIaHHBIX, KOTOpBIE MPAKTHYECKH BCErAa HMEIOT 3HAYUTEIbHBIN
pa3dpoc 1O BEIMYMHAM, CTYICHTY HEOOXOAMMO 3HaTh (U3UYECKUE TPHHIMIB  Pa3HbBIX
HKCTIEPUMEHTAIbHBIX METOJOB (30HIOBBIC, ONTHUECKUE, CIIEKTPaJbHbIE M T. 1.), a TaKKe IMOHUMATh
OTPaHMYCHUS] ITHX METOJOB U HCTOYHHKH BO3MOYKHBIX TIOIPEITHOCTEH H3MEPEHUIA.

VYeneniHoe ocBoeHUE Kypca TpeOyeT HanpsHKEHHOM caMOCTOsATENbHOM paboThl cTyleHTa. B nporpamme
Kypca TpHUBEICHO MHUHHMAJIBHO HEOOXoAMMOe Bpemsi s paboThl CTyIeHTa Haj TEMOM.
CamocrosiTenpbHas paboTa BKIIOUAET B Ce0s:

— YTEHHUE U KOHCIIEKTHPOBAHNE PEKOMEH/I0BAHHOM JINTEPATYPHI,

— npopaboTKy yueOHOro Marepuana (1o KOHCIEKTaM JIEKIUH, yueOHOM 1 HaydHOU JTHuTepaType),



— IOATOTOBKY OTBETOB Ha BOIIPOCHI, [IPEJHA3HAYCHHBIX JJIs1 CAMOCTOSTEIbHOIO U3Y4YEHNUS,

— pellieHue 3a/1a4, IpeAIaraéMblx CTyIEHTaM Ha JIEKIUAX U IPAKTUYECKUX 3aHATHSIX,

— MOArOTOBKY K IIPAKTUUECKUM 3aHATHUAM, 3K3aMEHY.

Jlnst Toro, 4TOOBI CTYNEHTHI Jydllle YCBauBalIu y4eOHBIN MaTepuai, B Hayaje 3aHATHUS, KaK MPaBUIIO,
npoBoguTcs KopoTkuit (10-15 MuHYT) ompoc mo Marepuany NpOLIEALINX 3aHATUH B YCTHOH (opme.
PyKOBOZICTBO M KOHTPOJb 32 CAMOCTOATENILHOM PabOTOM CTy/IeHTa OCYIIECTBISCTCS CUCTEMAaTHYeCKU
MyTEM OIpOoca B PeXUME JUCKYCCHH IO TEME, a TaKke B (OpMe WHANBUIYATbHBIX KOHCYIIBTAIUH.
BaxxHo 10OMTBbCS MOHMMAaHUS W3y4yaeMOro Marepuaja, a HE MEXaHHYECKOTO €ro 3alOMUHaHMA.
ITokazareneM BiaJieHUs] MaTepUaOM CIYXKHUT YMEHHUE pelarh 3agadd. g dopMupoBaHus yMeHUs
MPUMEHSATh TEOPETUUYECCKUE 3HAHMS HA MPAKTHKE CTYACHTY HEOOXOAMMO pellaTh Kak MOXKHO OOoJibIIe
3amad. [lpm 3arpymHeHMM W3y4eHUS OTAEIBHBIX TEM, BOIPOCOB cleayeT oOpamarbes 3a
KOHCYJIBTAllUsIMU K JIEKTODY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: SnepHble pU3MKA U TEXHOJIOTHH

npopuJib NOArOTOBKHU: Snepuas duzuka, YTC 1 KOMITBIOTEpHBIE METOJIBI B (PU3UKE
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kadeapa mIa3MeHHON SHEPreTUKH

Kypc: 1

kBaTuuKkanus: MarucTp

Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 2 (BECEHHUN) - DK3aMeH

Pa3paborunk: B.M. Cadponos, 1-p ¢hu3z.-Mat. Hayk, npodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
aHaJn3 TpOOJIEeMHBIX CUTyalluii HA OCHOBE
CHCTEMHOTO TI0/IX0/1a, BhIpadaThIBaTh
CTpaTeruro AecTBui

VYK-1.1 Ananuzupyet npoOIeMHYI0 CUTYAIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VYK-1.2 OcymecTBisier MOHCK BapUaHTOB PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PaspabarsiBaeT CTpaTeruio JIOCTH)KEHUSA

MOCTABICHHON IIEIM KaK ITOCJIEIOBAaTeILHOCTE IIIaros,
MpenBUIA PE3ylbTaT KakIOT0 W3 HUX W OLEHHWBAas HX
BJIMSHHE HA  BHEIIHEE  OKPYXEHUE  IUIAHUPYEMOU
JESATENbHOCTH W Ha B3aMMOOTHOLIEHHUS YYaCTHUKOB 3TOM
JIeATCIbHOCTH

OIIK-1 Criocoben ¢opMynupoBaTh LEIH U
3a/1a4¥l UCCIIEI0BAaHMs1, BEIOMPATh KPUTECPHU
OLICHKH, BBISIBJIATH IPHOPUTETHI PEIICHHS 3a1a4

OIIK-1.3 Brnameer cHCTEeMAaTHYeCKMUMH 3HAHUSMHU IO
HAIpaBJICHUIO JIESATEIBHOCTH; YIIyOIICHHBIMUA 3HAHUSMH 110
BBIOpaHHON  HANPaBICHHOCTH  TOATOTOBKH, 0a30BBIMH
HaBBIKAMH MPOBEJICHUSI HAyYHO- HCCIIEHAOBATEILCKUX PadOT
10 IPEIJIOKEHHON TEME

OIIK-2 CriocobeH npuMeHSITh COBpEMEHHbBIE
METO/IbI UCCIIEIOBAaHUS, OLICHUBATD U
MIPEACTABIATH PE3YIbTAThl BEINTOIHEHHON
pabotbl

OIIK-2.2 Cnocoben 0000mmars ¥ KPUTHYECKH OICHUBATH
OIBIT WM PE3yJIbTaThl HAYYHBIX HCCIEIOBaHUA B 00IAaCTH
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-2.3 CnocobeH apryMeHTHPOBAaHO BBIOMpAaTh CHOCOO
MPOBEJCHUS HAyYHOTO MCCIIEIOBAaHUS, IPUMEHSITh 3HAHUS B
oOsactTi MpoeCCHOHANBHON NESTENbHOCTUH MJISl PEIlCHUs
MOCTaBJICHHOM 3amaud, (opMyTUpOBaHUS BBIBOAOB U
OLIEHKHU TIOJTYYE€HHBIX Pe3yIbTaToOB

[IK-1 CriocoGeH K cO3AaHUI0 TEOPETUIECKUX U
MaTreMaTH4ecKuX Mojielieli B 001acT sIepHON
(U3UKH U TEXHOJIOTUH

[TK-1.1 3naet uzndeckoe onuvcaHue SBICHUA U TPOIECCOB
B 00JIaCTH SJIEpHOM (PU3MKH U TEXHOJIOTHIA

[TK-2 T'0TOB NpUMEHSITH METO/IbI UCCIICTOBAHUSA
U pacyeTa MpoIeCCOB, MPOUCXOIAIIUX B
COBPEMEHHBIX (DM3UYECKUX YCTAaHOBKAaX U
yCTpo#cTBax B 00IaCTH sIepHOH pHU3HKH 1
TEXHOJIOTHH

[IK-2.1 3naeT MeToABI HCCIENOBAaHUS U pacyeTa MpoLEecCoB,
MPOHUCXOASAIINX B COBPEMEHHBIX (DU3NYECKUX YCTAHOBKAaX M
yCTpoicTBaxX B 00IaCTH SJIEPHOH (PU3UKH U TEXHOIOTHIA

[IK-2.2 YmMmeer paccuuThiBaTh M MPOBOJUTH HCCIEIOBAHHS
MPOLIECCOB, MPOTEKAIOIMX B COBPEMEHHBIX (DHU3NYECKUX
YCTaHOBKaX M YCTpPOMCTBaxX B 00JacTu siiepHON (pU3MKH U
TEXHOJIOTUHI

I1K-3 CnocobOeH 00bEKTUBHO OLIEHUTH
npearaeMoe PelieHrue WK MPOEKT 110
OTHOIICHHIO K COBPEMECHHOMY MHUPOBOMY
YPOBHIO, TIOJITOTOBUTH IKCIIEPTHOE 3AKIIFOUCHHE

[IK-3.1 3HaeT coBpeMEeHHBIH YpPOBEHb Pa3BUTHA HAYKH U
TEXHOJIOTUH, MpodecCHOHaNbHbIE TMPOOJEeMBl B  CBOEH
MpeMETHOM 0bmacTu

[IK-3.2 YmeeT COOTHOCHTH NpEAIoiIaracéMoe peIIeHne Win
MPOEKT C COBPEMEHHBIM MUPOBBIM YPOBHEM

[IK-3.3 Brnameer HaBBIKAMH  DKCIEPTHOM
MpeuIaraeéMbIX pelIeHUH WK POESKTOB

OLCHKH

2. Iloka3arein OLleHUBAHUS KOMIIEeTeHITHH

B PE3YIbTATC HU3YUCHUSA AUCHUILIAHBI <(B3aPIMOI[€I>iCTBPIe [j1asMbl C KOHCTPYKHHWOHHBIMU MaTCpUajiaMu»

00yJaromuiics JOKeH:

3HATb:

- OCHOBHBIE (pU3MYECKHE MPOLECCHI, PA3BUBAIOIINECS NTPH B3aUMOIEHCTBUY IIJIa3Mbl MaTepUaIaMH;
- TEOpEeTUYECKHE W DKCIEPHUMEHTAJIbHBIE METOJbI, IPUMEHIEMBIC IIPH W3YYEHHH B3aUMOJECHCTBUSA

IJ1a3MBbl C MaT€pruaIaMu,

- OCJICACTBHUA BOBﬂCﬁCTBHH Ij1a3Mbl Ha Marcprajibl B 3aBUCUMOCTHU OT XapPAKTCPUCTUK ILJIa3MBbI,

yCIOBUH 00IydeHHs U cOpTa MaTrepuaia.
YMeThb:




- MPOBOJNTE CAMOCTOATENBHO M B COCTaBE KOJUICKTHBA JSKCICPUMEHTaNbHbIE/ TEOPETHUYECKHE
HCCIIeIOBaHUS B 00JIACTH B3aWMMOJICUCTBHS IIIa3Mbl ¢ MaTepraIaMu;
- YMETh BBIOMpATh U MPUMEHATH Ha MPAKTUKE a/ICKBaTHBIE METO/IbI IUATHOCTHKHY;
- MOJy4YaTh MAKCUMAJbHO TOYHBIC 3HAYEHUS U3MEPSEMbIX BEJIMYMH U IIPABUIBHO OLICHUBAThH CTETICHb
WX JIOCTOBEPHOCTH;
- aHaJIM3UPOBaTh M 000O0IIATH PE3YIBTAThI IKCIIEPUMEHTAILHBIX/TEOPETUISCKUX UCCIICAOBAHUN;
- BBISIBIIAITh M OIICHUBATh HMMEIOIIUECS TMPOOJIEMBI/IPOTUBOPEYHST W CTaBUTh HOBBIC 3a/1a4d
HCCIICTOBaHMH.
BJIaJeTh:
- DKCIEPUMEHTAIbHBIMU METOJAMH UCCIICAOBAHUS B3aUMOICUCTBUSA IJIa3Mbl C MaTepUaIaMu;
- HaBbIKaMU MPOBEACHUS MOJIETBHBIX PACUETOB;
- KyJIBTYpOU IPECTABICHHS CBOUX PE3YJIbTaTOB HA CEMHHAPAX U KOH(PEPEHIINSAX;
- HaBbIKAMU HaIMCAHMS HAyYHBIX CTaTEH.

3. IlepeyeHb THNOBLIX (IIPHMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylIeMy KOHTPOJII0

C 1enbpro KOHTPOJISL OCBOCHUSI OOy4aroUIMMUCS y4eOHOro MaTepHaja MPOBOAUTCS YCTHBIH ONpoC B
HayaJe 3aHATUS WIK B KOHIIE 3aHATHUS 10 IPOUJEHHON TEME.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA NIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

Attecranus mo auciMIUiMHE «''B3anMoneiicTBue mia3Mbl C KOHCTPYKLHMOHHBIMH MarephajiamMu'
ocymiecTBisiercss B opme 3Kx3aMeHa. JK3aMeH MPOBOJUTCS B YCTHOM opMe ¢ BKIIOUEHHEM B OWeT
3aJayd, MOJOOHOHW pAacCMOTPEHHBIM B JIEKUMOHHOM Kypce. Kaxkaplii Owmner comepkuT [1Ba
KOHTpOJIBHBIX Bompoca. Ilo Xomy oTBeTa CTyOEHTy 3aJaloTcsl [JOIOJHHUTEIbHbIE BOIPOCHl IIO
oOcyxnaemorr Teme. llpu mpoBeneHHHM yCTHOTO 3K3aMEHa CTYACHTY MpenocTaBisieTcss 45 MUHYT Ha
noarotoBky. Onpoc oOydaromierocsi o OMIeTy Ha yCTHOM 3K3aMEHe, KaK MpaBHIIO, JJIUTCA OKOJo 1
aACTPOHOMMYECKOTO 4Yaca.

[lepeueHb KOHTPOJIBHBIX BOIIPOCOB:

1. B3aumoneicTBHE HOHOB U BJIEKTPOHOB € BEHIECTBOM. MeXaHU3MbI IIepeiadyr X SHEPTUH TBEPIOMY
Temly.

2. banasc 3Hepruu npu B3auMOAEHCTBUH I10TOKA I11a3Mbl C MATEPHAIIOM.

3. OcHOBHBIE KaHaJbl MOTEPh SHEPTUH MPH B3aWMOJCHCTBUU MOTOKA IJIA3Mbl C MaTepHAIOM U HX
OTHOCHUTEJbHBIA BKJIaA B oOmMH OalaHC SHEPTMM B 3aBUCHMOCTH OT WHTEHCHBHOCTH IOTOKA M
YCIIOBHUH 00ITy4eHusI.

4. PemeHue ypaBHEHHs TEIUIONMPOBOIHOCTH AJISl MOCTOSHHOIO IMOTOKA TEIUIA, MOCTYMAIOUIEro Ha
[IOBEPXHOCTh MaTepuaia. Temieparypa HOBEPXHOCTH. TEIIOBOK CKUH-CIION.

5. [IpenenbHpIi IOTOK SHEPIUM, KOTOPBIM MOXKET MONIOLIATBCS MATEpUajoM 3a CYET
TEIJIONIPOBOAHOCTH.

6. Tepmuueckoe wucnapenue Marepuana. Monuzamus mapa. OOpa3oBaHWe MUIICHHOW TIIJIa3MBbI.
TopmoxeHue oToKa B MULLIEHHOM 1u1aszme. 1lomionenue sHeprum noToxa.

7. DddeKT 3KpaHUPOBKU. DHEPTETHUECKUN TTOPOT SKPAHHPOBKH.

8. IlmotHoCTh, TemImeparypa, COCTaB IPUIIOBEPXHOCTHOM mia3Mmbl. OLIEHKM KyJOHOBCKOH IJIMHBI
TOPMOKEHUS TJIA3MEHHOT'O NTOTOKA B 3KPAHHUPYIOLIEM CJIOE.

9. Kaxoe KoIM4ecTBO HCIIAPEHHOTO Marepuaia JOCTaTOYHO ISl SKPAHUPOBKH ITOBEPXHOCTH?

10. MexaHu3Mbl iepeiadun 3HEPTUU Ha IOBEPXHOCTh MarepHalia yepe3 SKpaHUPYIOLIU CI0H.

11. D¢ ekt «caM03KpaHUPOBKN IIIOTHBIX MOTOKOB CTOJIKHOBHTEIBHOM IJIa3MBbl.

12. Paznuuus B MexaHU3MaX 3KpaHUPOBKU TKENBIX (BoiIbppaM, Melb) U JETKuxX (rpadut, HUTPHUI
0opa) MaTepuaos.

13. DkcnepuMeHTanbHOE ompeneneHne kodduiuenta skpaHupoBku. CpaBHEHHE C pe3ysibTaTaMu
YHCJICHHOTO MOJECJINPOBAHMUSL.

14. W3nyuyenune wmumeHHON I1uta3Mbl. CHekTp wusnydyeHHs. VHTEHCHBHOCTb M NPOCTPAHCTBEHHOE
pacrnpeneneHue u3jlydeHue. Dpo3usl OKPYKaroLIMX MaTepraioB oA JecTBUEM U3JIydEHUs!.

15. Paznuuus B Xxapakrepe NOBPEXKACHUN MOBEPXHOCTH MO JEHCTBHEM H3ITYUYESHHS U TOTOKA TIa3MBbl.
16. Dpo3usi KOHCTPYKUMOHHBIX MaTepHaJIOB MOJ JIeHCTBHEM Iula3Mbl. Kiaccmueckue» MeXaHWU3MBI
9po3un: (U3MUYECKOE pPACHBUIEHHE, XUMHYECKOE pAaCIbUICHHE, paJuallliOHHO-CTUMYIUPOBAHHAS
3pO3us.



17. Makpockon4ecKkne MEeXaHU3Mbl 9PO3UH: BBIOPOC YAaCTHIl U KaIlellb C MOBEPXHOCTH 00Iy4aeMoro
Matepurana. Xpynkoe pa3pylieHne Marepuanos. Iy3ppbkoBOE KUIIEHHE TOBEPXHOCTHOTO CIOS.

18. MOXHO JI1 BCKUISITUTD )KUJKOCTh, HArPEBasi €€ C MOBEPXHOCTHU?

19. Vcnosus passutus HeyctoiumBocTH Tuna Penei-Teinopa m KenbBuna-I'ensmronsna B cioe
pacimasa.

20. JIBmkeHue paciiaBa IO IMOBEPXHOCTHM MarepHania. llepeMereHue pacruiaBa moJ JIeHCTBHEM
nasnieHus mia3Mbl. OLeHKH ATUHBI TepemenieHus. CpaBHEeHHE ¢ pe3ybTaTaMy YKCIIEPHUMEHTA.

21. MexnyHapoaHbIi dKCIepUMEHTaIbHBIA TepMosiaepHblil peaktop MTOP. IloToku Tenna u yacTui
Ha creHKy kamepsl WUTOP. Dposus marepuanoB, oOpameHHbIX K Iuia3me. llpoOnema BbIOOpa
TEIJIO3AIIUTHBIX MaTepuasoB s nepBoil crenku M TOP.

22. Kpurepuu BbIOOpa marepuanoB s kamepsl UTOP. Hanbosee mepcrnekTUBHBIE TEIIO3aNIUTHBIC
MarepHaibl. Pe3ynbrarel HCIBITAHUI MaTepHAaIOB.

23. [InazmenHas TexHoJorus. Gu3nueckue 0CHOBBI UMITYJILCHOW 00pabOTKH OBEPXHOCTH.

[IpuMeps! KOHTPOJIBHBIX 3alaHUIH:

1.

A) OueHduTb BKJIaJ PEAKTUBHOM CHJIBI, BO3HUKAIOMIEW BCJEICTBHE HCIApEHUs OO0IydaeMoro
MarepHala, B yBeJIMUEHUE IaBICHUS Ha IOBEPXHOCTH MaTepualla.

B) Pemmmtes 3amauy 06 0oJHOMEpHOM paclpOCTPaHEHHWH TEIUIOBOW BOJIHBI B Marepuaje Ajsl ciydas
IIOCTOSIHHOT'O [IOTOKa TeIa, MOCTYTIAIOLLETO Ha IIOBEPXHOCTb. Kosdpdunment
TEMITEPaTypOIPOBOIHOCTH MOJAaraTh MOCTOSTHHBIM.

2.

A) Ouenuts TeMmeparypy 3KpaHHPYIOIIETo CJIOs AJIs Clydas YepHOTEIbHOTO M3IY4EHHUs] MUIIEHHON
rwia3Mbl. [lomydeHHBIN pe3ynbTar CpaBHUTH C pe3ylibTaTaMi MPsIMBIX M3MEpPEeHUd Temreparypsl. 1lo
pe3yabTaTaM CpaBHEHUs CAEJIaTh BHIBOJ O PEATbHOM XapaKTepe U3ITyueHHS.

B) s pspa KOHCTPYKUMOHHBIX MaTepuasioB (Boib(pam, Menb, cTaib, OepuuIni, TpauT) OLEHUTH
IpEeENbHBI TIOTOK SHEPrUH, KOTOPHIM MOXET MOIIOMIAThCd MAaTephaloM M OTBOAMTHCS BIIyOb
Marepuaa 3a c4eT TeIJIONPOBOIHOCTH.

HpI/IMepBI 9K3aMCHAallMOHHBIX OuIeToB (3a,E[aHI/II\/’I, TCCTOB W ApP. MATCPHUAJIOB, HCIOJIb3YCMbIX IJId
MPOBEACHUA 3a4CTa, BKSaMeHa):

1.

A) Bananc sHepruu nmpu B3aMMOJCHCTBUM IJIa3MEHHOTO MOTOKAa ¢ MarepuanoM. OCHOBHBIC KaHAaJIbI
norepp AHepruu. Ponb M3MydeHUS MHIIEHHOW IUTa3Mbl B o0mieM OajiaHce B 3aBHCHMOCTH OT
MHTEHCUBHOCTH MOTOKA.

B) Iepenaya sHepruu Ha NOBEpXHOCTh MaTepuaina. Ilepemada sHeprum yepe3 IKPaHUPYIOMIAN CIIOH.
KoHBekTuBHBI  TlepeHOC — Temyia, OJJEKTPOHHas  TEIUIONMPOBOIHOCTh,  M3imydeHue. Oddekr
«CaMO3KPaHUPOBKW» [UIs IVIOTHBIX IIOTOKOB I1JIa3MBbl.

2.

A) DxcrnepuMeHTaJbHBIE METOABI MCCIEJOBAaHUS XapaKTEPUCTHUK 3KPAHUPYIOIIEr0 CJIOs: CKOPOCTHAs
doTocheMKka, onTUdeckas MHTEp(HEpOMeTpHus, CIIEKTPOCKONHS, JIA3EPHOE PACCEsIHUE, paJuallMOHHAs
kajopumeTpusi. ConocTaBieHue pe3yabTaToB U3MEPEHHH ¢ pe3yabTaTaMH PacueTOB.

B) MexnyHapoHbIii 9KcIIepUMEHTIBHBINH TepMosinepHbiid peaktop UTOP. [ToToku Temna u 4acTul Ha
creHky kamepel WTOP. DOpo3us wmarepuanos, oOpamieHHbIX K Iwiasme. I[IpoGrema BbiOOpa
TEIJIO3AIIUTHBIX MaTepuasoB s nepBoil crenku U TOP.

Kpurepun onennBanus
Onenka «ommmyHo (10)» BeICTaBIsieTCsl OOyYalOIIEMyCsi, €CIM OH [OKa3aJl BCECTOPOHHUE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHUE YBEPEHHO
MPUMEHATH UX Ha IPAKTHUKE MPH PEIICHNH KOHKPETHBIX 3aJ]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUM;



omleHka «oTmu4HO (9)» BBICTaBNIAETCS OOydaromieMycsi, €clid OH TIOKa3all BCECTOPOHHHUE,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh UX Ha IPAKTHUKE TPH PELICHNH KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHHUE
MNPUHATHIX PELICHUH, HO TPU 3TOM OBUIM JOIYIIEHbl HEOONbIINE HETOYHOCTH, KOTOpblEe ObUIN
CaMOCTOSATEJIEHO OOHAPYKEHbI U HCIIPABIICHBI;

olleHKa «OoTIM4YHO (8)» BBICTaBNIAETCS OOydaromieMycsi, €clid OH TI0Ka3all BCECTOPOHHHUE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHE YBEPEHHO
IPUMEHATH UX Ha MPAKTHUKE MPH PEIICHNU KOHKPETHBIX 3aj]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MNPUHATHIX PEHICHWH, HO NPU 3TOM ObUIM JOMYIIEHBI HEOONbIIME HETOYHOCTH, KOTOpBIE IOCIIEe
yKa3aHus 3K3aMeHaTopa ObUTH CaMOCTOSTEIbHO UCIPABIICHBI;

OLIEHKa «X0po1o (7)» BBICTABIAETCS 00y4alOIEeMyCsl, €CJIM OH TBEPAO 3HACT MaTepuall, TPaMOTHO H 110
CYLIECTBY H3JlaraeT €ro, yMmeeT IPUMEHATh IIOJIyY€HHblE 3HAHHUA Ha IPAKTUKE, HO JOIIyCKaeT
HETOYHOCTH B OTBETE MJIH JIEJIaeT HECYIIECTBEHHBIE OIIMOKY NPU PELICHUH 3a/1a4;

OLICHKA «X0pomIo (6)» BBICTABISIETCS 00yUaromeMycs, €CJIM OH TBEPJO 3HAET MaTepHuall, IPaMOTHO U IO
CYLIECTBY H3JIaraeT €ro, yMeeT IPHUMEHATh IOJlyueHHbIE 3HAHHWSA Ha MPAKTUKE, HO JOIyCKaeT
HeOOoJIbIINE OMMOKK B OTBETE ¥ (WJIN) TIPH PEIICHUY 3a]1a4;

OLIEHKa «XOpOoILO (5)» BHICTABIAETCS 00y4alOIEMYyCsl, €CJIM OH TBEPAO 3HACT MaTepHall, TPaMOTHO H 110
CYLIECTBY H3/araeT €ro, yMeeT IPHUMEHATh IIOJIYYEHHbIE 3HAHMsS Ha IPAKTUKE, HO OTBEYAET
HEYBEPEHHO U (MJIM) JOITycKaeT OMMOKY IPY PELICHUH 3a7ad;

OLICHKA «YIOBJIETBOPHUTENBHO (4)» BBICTABISICTCS OOydaroleMycsi, MOKa3aBIIeMy (pparMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWH, HETOYHble (OPMYIMPOBKH 0a30BBIX TOHSATHH, HapyIICHUS
JIOTUYECKOW MOCIIEI0BATEIbHOCTH B U3JI0KEHUH MMPOrPaMMHOI0 MaTepuaa, €Clid Py 3TOM OH BiIaJeeT
OCHOBHBIMU pa3jiellaMu y4eOHOW IporpaMmbl, HEOOXOAMMBIMU JUIS AaJbHEHIIEr0 00y4eHHs U MOXKET
MPUMEHSTH MOJy4YeHHbIE 3HAHUA 110 00pa3ly B CTAHJAPTHON CUTYyallny;

OLIEHKA «YIOBJIETBOPHUTENBHO (3)» BBICTABISICTCS OOydarolleMycsi, MOKa3aBIIeMy (pparMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWH, HETOYHble (OPMYIUPOBKH O0a30BBIX TOHSATHH, HapPYyIICHUS
JIOTUYECKOW IOCJICAOBATEIbHOCTH B W3JIOKEHHWH MPOrPaMMHOIO MaTepualia, He BIAACIOIIEMY
HEKOTOPBIMH pa3JieslaMi y4yeOHOH MporpamMMbl, HO YMEIOIIEMY NPHMEHSTh NONyYeHHbIE 3HAHHS IO
00pa3iy B CTaHIapTHON CHTYyalluy;

OLICHKA «HEYIOBJIECTBOPUTENBHO (2)» BBICTABIAETCS OOyyaromeMycs, KOTOPBIA HE 3HaeT OoJblLIe
YaCcTH OCHOBHOTO COJEpXaHUS y4eOHOW MporpamMMbl JUCLUIUIMHBL, JOMYyCKaeT rpyOble OmMOKU B
(hopMyIIMPOBKaX OCHOBHBIX MOHSATHI JUCHUIUIMHBI U HE YMEET UCII0JIb30BaTh MOJIYYCHHbIC 3HAHUS IPU
pEILIEHUH TUIIOBBIX IPAKTUYECKUX 3a7a4;

OLICHKA «HEYJOBJIETBOPHUTENbHO (1)» BBICTaBIseTCs 00ydaromeMycs, oKa3aBUIeMy [IOJHOE HE3HaHHE
y4eOHON NPOrpaMMbl JUCHUILIMHEI.

5. MeTonuueckne MaTepuaIbl, ONpeIesONINe MPoueIypPbl OIleHHNBAHUS 3HAHU, YMEHUIl, HABBHIKOB U
(W1M) oNbITA AESITEILHOCTH

[Ipu npoBeneHUH YCTHOrO 3K3aMeHa OOyYarolleMyCs NpeaocTaBisieTcss 45 MUHYT Ha IOATOTOBKY.
Ompoc ofyuatomerocs 1o OujeTy Ha YCTHOM SK3aMEHE He [OJDKeH IPEBBINATh JIBYX
aACTPOHOMMYECKHX YacOB.

Bo Bpemsi mpoBeneHusi 3K3aMeHa 0Oyvarommecs MOTYT IIOJIb30BaTbCsi MPOrPaMMON TUCLMILIMHEI,
CIIPABOYHOM JIUTEPATYPOU, BEIYUCIUTEIIBHOU TEXHUKOM U CBOUMU KOHCIIEKTAMM.



