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AHHOTANMA

B kypce «B3auMoneicTBuE IU1a3Mbl ¢ KOHCTPYKIMOHHBIMU MaTepualaMu» OCHOBHOE BHUMAHUE YICISAETCA
BO3JICHCTBUIO HA MaTepHaibl MOIIHBIX MJIa3MEHHBIX TTOTOKOB, KOTOPBIE BHI3BIBAIOT IJIABJICHHE MaTepUajioB U
Jla)kKe MHTEHCUBHOE HCIapeHue. AKTYaTbHOCTh U3YUYCHHS TAKUX PEXKIMOB B3aUMOJICHCTBUS 00YCIIOBIIEHA TEM,
YTO OHHM XapaKTEPHBI JJIsl MEPEXOMHBIX TUIa3MEHHBIX MPOIECCOB B OONBIIMX Tokamakax Thna MUTOP u s
paszpabarbiBaeMbIX B HACTOSIIEE BpeMs ILIa3MEHHBIX TexHOOrwid. [1ompoOHO aHamM3UPYIOTCS OCHOBHBIC
MPOIECChl TIepel MOBEPXHOCTHIO TBEPIOTENBHON MHUINEHH, Takhe Kak (OpPMUpPOBAHHME CIJIOSI IIOTHOH
MHUILICHHOW IIa3Mbl 33 CUET MOHU3ALMKM KCIAPEHHOTO BEUIECTBA, TOPMOXKEHHE HAJICTAIOMICTO IIA3MEHHOTO
[OTOKa B TIUIOTHOM TMIPUIIOBEPXHOCTHOM CII0O€ U Tepelaya »>SHEPruuM I[IOTOKa MHUIIEHHOW IIia3Me,
npeo0pa3oBaHWe TIOTIONMIEHHOW JHEPrUM B H3IYYCHHE MUIICHHON IIa3Mbl, Tepefada JSHEPTruu Ha
MOBEPXHOCTh MuIIeHH. OOCYXJAIOTCsl pasziuduusi B TapaMeTpax M JWHAMHKE MHUIICHHOW TIJia3Mbl B
3aBUCUMOCTH OT copTa oOmydaemoro wmarepuana. OOCYXIar0TCsS XapaKTepHbIE W3MEHEHHS CBOWCTB
OOJIydeHHBIX MaTepHalioB MPH Pa3InYHON MHTEHCHBHOCTH IUIa3MEHHBIX MOTOKOB. Pa3duparorcss 0CHOBHBIC
MEXaHU3Mbl PA3PYILICHUS IMOBEPXHOCTH MaTepuaja M HUX BKJIaJ B HUTOTOBYIO KapTHHY pa3pyllCHUE B
3aBHCHMOCTH OT COpTa Marepuana W XapakKTEepUCTHK MoToka. OOCYXKIaroTcsi COBpPEMEHHBIE CPENCTBa
JUATHOCTUKH, TPUMEHSEMBIC IS UCCIICOBAHMS IPOIECCOB B IUIa3Me M Ha TOBEPXHOCTH OOIydaeMOTo
Marepuana.

1. lean u 3apa4n

Henp AucoMnInHBI

Hare 0a3oBble 3HaHUS 00 OCHOBHBIX (DM3MYECKMX MpOLEcCax, MPOUCXOIAIINX MPHU B3aUMOACHCTBUU
IUIa3Mbl ¢ KOHCTPYKIIMOHHBIMH MaTepuajJlaMH Kak ¢ Lenblo (GopMupoBaHHsS (yHIaMEHTAIbHBIX
(U3NYECKUX MPEJCTaBICHUHI O B3aMMOACHCTBUH IIa3Mbl C TBEPIOTEIbHBIMU MaTepUalaMu, TaK U JUIS
NpUOOPETeHNsT NPAKTHMYECKHX HABBIKOB IO TPHMEHEHUIO MONYyYEHHbIX 3HAHWW IIpU pELICHUU
NPUKJIAAHBIX (QU3MUYECKUX W HAyYHO-TEXHHYECKHX 3allad, B YAaCTHOCTH, JUIs PpELICHUs 3anad,
CBSI3aHHBIX C DPa3pabOTKOM M CO3JaHMEM NEepBOH CTEHKM MEXKIYHapOJHOTO 3KCHEPHUMEHTAIBHOIO
TepmosiiepHoro peakropa UTOP.

3agaum AUCUMIIHHBI

»  CdopmupoBarh NpEACTaBICHUE O B3aMMOJEHCTBHM IUIA3Mbl C TOBEPXHOCTHIO MAaTEpUAIOB Kak
COBOKYIHOCTH OOJIBIIOTO KOJMYECTBA OJHOBPEMEHHO IPOTEKAIOUIMX (U3UUECKUX IPOIECCOB,
OTHOCHTENbHASL POJIb U BIMSHUE KOTOPBIX KaK Ha JUHAMUKY B3aMMOJICHCTBHS, TaK U €T0 KOHEYHBIE
pe3yabrarbl (YTO TMPOM30LUIO € MarepuanoM?) CyHIIECTBEHHBIM 00pa3oM 3aBHCAT OT YCJIOBHH
o0JIydeHHs MaTepuaa Ia3MOM.

» Ilpeamonaraercsi, 4YTO MO OKOHYaHMM Kypca CTYACHTHI MPHUOOPETYT YETKHUE MPEICTaBICHUS 00
OCHOBHBIX (DM3MYECKHMX SBJICHUAX, HMMEIOIIMX MECTO OBITh MHpPU B3aUMOJCHCTBHM IUIA3MBl C
KOHCTPYKUMOHHBIMA MAaTe€pHalioB, U CYMEIOT NPUMEHSITHh T[ONydYeHHbIE 3HAHUS [Jsl PELICHUs
[IPAKTUYECKUX 3a]jad, CBA3aHHBIX C B3aUMOJEHCTBUEM IUIA3MBbl C MaTEpUATIAMHU.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-1.1 Ananuzupyer npoOIEMHYIO CUTYAIINIO KaK CHCTEMY,
BBISIBJISISL €€ COCTABIISIOLIME U CBSI3U MEXKIY HUMH

VYK-1.2 OcymecTBisier MOWCK 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 PazpabarbiBaet CTpaTeruio TOCTHKEHUS
MOCTABJICHHOM IIeId Kak IOCJICAOBAaTeIbHOCTh IIaroB,
HpeABUIS PE3yabTaT KaKAO0ro0 M3 HUX M OLEHMBAs HX
BIMSIHUE HAa  BHEIIHEE  OKPY)KEHHE  IUIaHUPYyEeMOi
JEATEIbHOCTH U Ha B3aMMOOTHOIICHUS YYAaCTHMKOB JTOM
NesITeTbHOCTH




OIIK-1.3 BnazmeeT cHCTEMaTHMYECKHMMU 3HAHMSIMH IO
OIIK-1 CriocobeH ¢opMynupoBaTh HETH U HaIPaBIICHUIO JIEATENBHOCTH; YIIIyOJISHHBIMUA 3HAHUSIMH TIO
3aJlaul UCCIIeJIOBaHUS, BRIOUPATh KPUTEPUU BBIOpaHHON  HANpaBIEHHOCTH TOATOTOBKH, 0a30BBIMHU
OIICHKH, BBISBIISATH IPUOPHUTETHI PEIICHIS 33134 |HaBBIKAMH TPOBEACHHUS HAyYHO- UCCIEIOBATEIHCKUX PaboT
10 IPEIJIOKEHHON TEME

OIIK-2.2 Cnocoben 00600mars U KpPUTHYECKH OIICHUBATH
OIBIT M PEe3yJbTaThl HAYYHBIX HCCIICJOBaHUII B 00IacTh

OIIK-2 CriocoGeH NPUMEHSTh COBPEMEHHBIE | IPO(ECCHOHATILHON JIEATENBHOCTH

METOJIbI HCCIIEIOBAHUS, OLICHUBATh U OIIK-2.3 CnocobeH apryMeHTHPOBaHO BBIOMpAaTh CIIOCOO
OPEJICTABIIATh PE3YJIbTAThI BBIMOIHCHHOM [IPOBE/ICHUS] HAYYHOI'O UCCIICAOBAaHUS, IPUMEHATh 3HAHUS B
pabotbl oOsactTi Mpo(eCCHOHANBHON NESTENbHOCTH HJISl PEICHUs

MOCTaBJICHHOM 3amaud, (opMyTUpOBaHUS BBIBOAOB U
OLICHKH MOJTY4YEHHBIX PE3yJIbTaToOB

[IK-1 Cnocoben k co3nanuto Teopernueckux U |I[IK-1.1 3naer ¢puzndeckoe onrcaHue sIBICHUI 1 IPOLIECCOB
MareMaTH4ecKuX Mojieliel B 00acTH siiepHON  |B 00IacTH siiepHOi PU3MKHM U TEXHOJIOTHIA
(U3MKH U TEXHOJIOTUI

[IK-2.1 3HaeT MeTOABI HCCIENOBAHUS U pacueTa MPoIEeCcCOB,
[TK-2 I'0TOB IpUMEHSTh METOJIBI HCCIIEAOBAHUS |TIPOUCXOSAIINX B COBPEMEHHBIX (hM3HYECKUX yCTAaHOBKAaX U

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

COBPEMEHHBIX (PU3NYECKHUX YCTAHOBKAX H [IK-2.2 YmMmeeT paccuMTBIBaTh U MPOBOJUTH HUCCIECIOBAHUS

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

TEXHOJIOT UM YCTaHOBKaX M YCTPOMCTBax B 00JacTH siAepHOM (QHU3UKH U
TEXHOJIOTMI

[IK-3.1 3HaeT coBpeMEHHBII YpOBEHb Pa3BUTHS HAyKU U
TEXHOJIOTUH, MpodecCHOHaNbHbIE MPOOJeMBl B  CBOEH

I1K-3 CnocobOeH 00bEKTUBHO OLIEHUTH HpeMeTHOI 06macTH

IpeAIaraeMoe pelieHue Win MPoeKT 10
OTHOIICHHUIO K COBPEMEHHOMY MHUPOBOMY
YPOBHIO, IOATOTOBUTH YKCIIEPTHOE 3aKJIIOUCHHE

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

[IK-3.3 Brnageer HaBbIKAMH  DKCHEPTHOM  OIICHKHU
MpeuIaraeMbIX pelIeHUH I POESKTOB

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHHUILIHHE (MOXYJII0)
B pesynbsrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI
3HaTh:
- OCHOBHBIE (PM3HUECKHE MPOIIECCHI, Pa3BUBAIOIIUECS TP B3aUMOJICHCTBUY TUIa3Mbl MaTepUaIaMU;
- TEOPEeTUYECKHE U IKCIEPUMEHTANIbHbIE METONbI, MPUMEHSEMbIe MPU WU3YYEHUU B3aUMOICHCTBUS
IJIa3Mbl C MaTepuaiamMu;
- TIOCJENCTBUS BO3JIEHCTBHUS IJIa3Mbl Ha MaTrepuaibl B 3aBUCHMOCTH OT XapaKTEPUCTUK IUIA3MBI,
yCIIOBHIA 00TYUYEHHS M COpPTa MaTepurara.
YMETb:
- MPOBOJIUTH CaMOCTOATEIFHO M B COCTaBE KOJUICKTHBA JKCIIEPUMEHTAIbHBIE/ TEOPETUYECKUE
WCCIIeZIOBaHYSI B 00J1aCTH B3aMMOJICHCTBUS MJ1a3Mbl C MaTepUAIIaMU;
- yMETbh BBIOMPATH ¥ MPUMEHSThH Ha MPAKTHUKE aJCKBATHBIC METOBI AHATHOCTUKH;
- TOJNyYaTh MaKCHUMAaJIbHO TOYHBIEC 3HAYEHUS M3MEPSAEMbIX BEIMYMH U MPaBUIHHO OIEHUBATh CTETICHD
UX JOCTOBEPHOCTb;
- aHaNU3UPOBATh U 0000INATH PE3YNILTATHI IKCIIEPUMEHTATILHBIX/TEOPETHUECKUX UCCIIEIOBAHU;
- BBISIBIISITh M OIEHWBaTh HMEIOIIHECS TMPOOIEMBI/TIPOTUBOPEYNS M CTaBUTh HOBBEIC 3a/a4d
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
BBomHbIil pasnmen: paspylmuTenbHas U
1 co3uaaTenbHas  poib  IUIA3MBl  IIPU ) ’ 5
o0JTyueHnH KOHCTPYKIIMOHHBIX
MaTepuaoB.
) bananc osHepruum npu B3aUMOACUCTBUU 3 3 5
MIOTOKOB TIJIa3MbI ¢ MaTepraaMH.
3 D ekt 3KpaHUPOBKH. 2 2 5
4 CBoiicTBa 11a3Mbl SKPAHUPYIOLIETO CIIOSL. 3 3 5
5 O hekTHBHOCTD IKPAHUPOBKH. 3 3 5
6 [Ipeobpa3zoBanue SHEpruM IUIa3Mbl B 4 4
U3JTy4eHHe.
7 Nznydenne MUIIeHHON TUTa3MBbl. 3 3
3 MexaHn3MBbI 9PO3HH KOHCTPYKIUMOHHBIX 3 3 5
MaTrepualioB MO ICHCTBHEM ILIa3MBI.
9 Opo3noHHAs CTOHKOCTh ) ) 5
KOHCTPYKLMOHHBIX MaTepHaJIOB.
10 [Ipobnema MarepuanioB Jjsl TEpBOU 3 3 5
crenku UTOP.
[Inasmennas TtexHomorus. duznyeckue
11 OCHOBBI UMITYJIbCHOU 00paboTku 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. BBoanblil pasgen: paspylidTenbHass M CO3UJATENIbHAs pPOJb  IJIa3Mbl

KOHCTPYKIIMOHHBIX MaTCpUaJIOB.

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

(TUTa3MEeHHBIE TEXHOJIOTHH).

bonbiime moToku SHepruu. Opo3us IMOBEPXHOCTH, OOBEMHOE pa3pylLIeHHEe MaTepHajoB IOA

BOBHCﬁCTBHGM IJ1a3MBI.

Hp06J1eMa MaTcpuaioB nepBoﬁ CTCHKU MCIKAYHApPOAHOTO 3JKCICPUMCHTAJIBHOIO TCPMOAACPHOIO

pexropa UTOP.

2. bananc sHepruy npu B3auMoJEHCTBUY IOTOKOB IUIa3Mbl ¢ MarepHuajIaMH.

OcCHOBHBIE KaHAJIBI TIOTEPh YHEPTUN U MX OTHOCHTEIBHBIN BKJIAJ B 0OIIMK OalaHC B 3aBUCIMOCTH OT

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

Harpes noBepxHoctu. PacipoctpaHeHne TemIOBOH BOJIHBI BIIyOb Marepraia. TermmoBoi CKUH-CIIOH.
MTOTJIOIIATHCS

IIpenenpHBId  MOTOK  DHEPIUH, KOTOPBIN

TCIUIOIIPOBOAHOCTH.

3. Dd ekt 3KkpaHUPOBKH.

MOXET

MaTcpuaJIoOM

npu  o0Ny4eHUH

3a CycT




Ucnapenne marepuana. Monmzanus napa. OOpa3oBaHue MHUIICHHOW TUIa3MbI Mepe]] TOBEPXHOCTHIO.
KynoHoBckoe TOpMOXKEHHE IUIa3MEHHOTO IIOTOKAa B IUIOTHOW MHIICHHOW Iia3me. [loromeHue
sHepruu Totoka. «Vapor shielding effect» - adexT >kpaHHPOBKH MOBEPXHOCTU Marepuana Ot
BO3JICHCTBUS IUTa3MEHHOTO TIOTOKA CII0EM MUILIEHHOM TUIa3MBl.

DHepreTHYecKuii TOpPOT DKPAaHHPOBKM JIUIsl PasHbIX MaTepHalioB. Pe3ynbraThl pacuyeToB H
9KCTIEPUMEHTOB.

4. CpoiicTBa M1a3Mbl 3KPaHUPYIOIIETO CIIOS.

dopmupoBaHHue, IMHAMUKA M CTPYKTypa OSKPAaHUPYIOLIETO CJIOS B 3aBHCHMOCTH OT COpTa
00y4aeMoro Marepuaia i ”HTEHCHBHOCTH OOTy4eHHUS.

XapakTepUCTUKU TPUIIOBEPXHOCTHOW IUIA3MBl: IUIOTHOCTB, TEMIIEpaTypa, DJIEMEHTHBI COCTaB,
MOHU3AIMOHHOE COCTOsTHUE. BiysiHne MarHUTHOTO TOJIS Ha TapaMeTpPhbl SKPAHUPYIOLIETO CIIOsL.

5. 3 dhekTuBHOCTD SKPaHUPOBKH.

MexaHHu3MBI TIepellayd dHEPTUU Ha MOBEPXHOCTh OOMy4aeMOTo MaTepualia depe3 dKpaHUpPYHOIINH
CIIOH.

D dexT «caModIKpaHUPOBKID TUIOTHBIX (CTOJKHOBUTEIHHBIX ) IJITA3MEHHBIX TTOTOKOB.

O] dexTHBHOCTL OCHabNeHHs] TEIUIOBOTO IMOTOKAa HA TOBEPXHOCTH Marepuaia B 3aBUCUMOCTH OT
XapaKTEPUCTHK ITOTOKA U YCIOBUN OOIyUeHMSI.

6. [IpeoOpa3oBaHue 3HEPTUH IJIa3Mbl B U3JTy4EHHE.

[IpeobpazoBaHue 3HEPTUM HAJIETAIOMIETO IUIA3MEHHOIO IOTOKAa B M3JyYCHHE MUIICHHOW IIa3MBbl.
Bo3zneiicTBue uznydeHuss Ha OKpY)KaroIIMe MaTepuaibl. Dpo3us MaTepuajioB MO BO3IEHCTBHEM
cBeTa. XapakTep pa3pyllIeHUs TOBEPXHOCTH.

7. VI3ny4eHne MUILIEHHOU I1J1a3MBbl.

XapakTepUCTUKH W3Iy4YeHHUsS MUIICHHON T1a3Mbl. VHTEHCHMBHOCTH W CHEKTp wusnydeHus. O
BO3MOXKHOCTH CO3MaHHS MOIHBIX HUCTOYHWKOB EUV-msnyuenus (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» MexaHM3MBI 3po3uH: (U3UYECKOE pacIblICHHE, XUMHYECKOE PpacCIbUICHHE,
pPaaraliOHHO-CTUMYIUPOBAaHHAS PO3HS.

MakpocKoNn4ecKue MEXaHHU3MBbl 3PO3UHU: BBIOPOC YACTHIl M Kamejb ¢ MOBEPXHOCTH OOIyd4aeMoro
Marepuana. Xpylnkoe paspylleHue MarepuanoB. KureHue mnoBepxHocTHOro cios. Passutue
HeycroilunBocTtell Tuma Peneit-Teinmopa wim KenbBuHa-lI'enpMronsia B cioe  pacmiaaBa ¢
oOpa3zoBanneM Kamenb. OOpa3oBaHMe KpaTepa SpOo3uUM M3-3a IEpeMElIeHUs pacljaBa o
MTOBEPXHOCTH.

9. Opo3ruoHHASA CTOMKOCTh KOHCTPYKIIMOHHBIX MaT€pPHAaJIOB.

Xapakrep ~ 9pO3MM M IIOBEPXHOCTHBIX  IOBPEXKACHUH  Hamboinee  pacHpOCTPaHEHHBIX
KOHCTPYKLMOHHBIX MarepuasioB (CTajb, Melb, BOJIb(GpaM, MOIUOAEH, aTIOMUHHUNA, TUTaH, Tpadur,
yoierpaduToBble  KOMIO3UTHL Ap.). Kiaccupukanmusi MaTepualioB 1O XapakTepy pa3pyLICHHS
noBepxHOCTH. CpaBHUTEIbHBIN aHAIU3 3PO3MOHHOM CTOMKOCTH COBPEMEHHBIX TEIUIO3AIUTHBIX
MaTepraos.

10. IIpobnema marepuanos st nepBoii crenku UTOP.



MesxayHaponHBIN SKCIIEpUMEHTANIBHBINA TepMosiiepHblil peaktop UTOP. XapakTepucTuku mia3Mel B
UTOP. Tlotoku Tera u 4YacTHil Ha cTeHKy kamepbl UTOP Bo Bpems cranmoHapHOW pabOThI
TOKaMaka M MEPEeXOJHBIX IUIa3MEHHBIX MPOLECCOB. DPO3Hsl MaTepUaIoOB, OOPALICHHBIX K IIa3Me.
[Ipobnema BBIOOpa TEMIO3AMUTHBIX MaTepuanoB Juisi nepBoit crenku MTOP. Kpurtepum BbiOopa
MarepuanoB. HauOonee mnepcrekTUBHBIE MaTepuanbl Uil NepBOM cTeHKH W nuBepropa WUTOP.
Pe3ynbrarel ucnpiTaHUN MaTepPUAIIOB.

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

[Ina3zMeHHass TEXHONOrHs. YIOPOYHEHHE KOHCTPYKLHMOHHBIX MAaTepUajoB HMIYIbCHON IJIa3MOM.
[oBrIllIeHNEe MUKPOTBEPAOCTH, YBEJINYCHUE KOPPO3UOHHOW CTOWKOCTH, CHIDKeHHME Kod(hduimeHTta
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 B3aUMOJIEHCTBUY IIJIa3Mbl ¢ MaTepHaIaMu HEOOXOIUMBI CIICIIMATNCTaM B
CaMbIX Pa3JIMYHBIX OOJIACTSAX COBPEMEHHOM HAYKH M TEXHOJIOTUH. [103TOMY CTYIEHT, H3y4atomuil Kypc
"B3auMoneiicTBue TUIa3Mbl ¢ KOHCTPYKIIMOHHBIMH MarepuanaMmu’, JOJDKEH C OAHOW CTOpPOHBI, B
MOJTHOH Mepe OBJaAeTh 0a30BBIMH 3HAHUSIMH O BO3ICHCTBHM IUIa3Mbl Ha Marepuajbl, a C JIPYrou
CTOPOHBI, IOJDKEH HAyYUTHCS IPUMEHITh TEOPETUIECKHIE 3HAHUS Ha TIPAKTHKE.

B pesynbrare u3ydeHus AUCIMIUIMHBI CTYICHT IOJDKEH TBEPIO YCBOUTH OCHOBHBIC 3aKOHOMEPHOCTHU
B3aMMOJICHCTBUS IUIa3Mbl C MaTepHajaMd M yMETh OIICGHUBATh CTENEHb BIMSHUS Ha O3TH
3aKOHOMEPHOCTH  pa3IMYHBIX OKCIIEPUMEHTAJbHBIX MapaMeTPOB: HWHTEHCHBHOCTH  TEIIOBOTO
BO3JICHCTBUS IUIa3MEHHOTO IOTOKA, IJIOTHOCTh M TeMIIEpaTypy OOIydaromiel Ijia3sMbl, T€OMETPHIO
MarHUTHOTO TOJS, COPT OOJIy4aeMoro marepuaiga M T.J., C TEM, YTOObI YCHEIIHO IHPUMEHSATH
MOJTy4EHHbIE 3HAHUS JJIS1 PEIICHNS] KOHKPETHBIX MPAKTUYECKUX 3a/1au.

CTyIeHTYy HEOOXOOMMO OCBOHMTH METOIUKY IPOBEICHHS TPHOIU3UTEIBHBIX OLEHOK pe3yJIbTaToB
BO3JICHCTBUS IJIa3Mbl HAa KOHKPETHBIE KOHCTPYKIMOHHBIE MaTepuasibl B 3aBUCHMOCTH OT BEJIHYHHBI
TUIa3MEHHOTO TEIIOBOTO TIOTOKA M copTa Marepuasna. [ mpoBeneHns KOPPEKTHBIX OLCHOK Ha OCHOBE
JIOCTYIHBIX AKCIIEPUMEHTAIbHBIX JAHHBIX, KOTOpPBhIE MHPAKTHYECKH BCErJa HMMEIOT 3HAYNUTEIIbHBIH
pa3dpoc 1O BETWMYMHAM, CTYIEHTY HEOOXOOMMO 3HAaTh (HU3MYECKHE NPUHIMIBI  Pa3HBIX
HKCTIEPUMEHTAIbHBIX METOJOB (30HIOBBIC, ONTHUECKUE, CIIEKTPaJbHbIE M T. 1.), a TaKKe IMOHUMATh
OTPaHMYCHUS] ITHX METOJOB U HCTOYHHKH BO3MOYKHBIX TIOIPEITHOCTEH H3MEPEHUIA.

VYeneniHoe ocBOoeHUE Kypca TpeOyeT HanpshKEHHON caMOCTOATENBHOM paboThl cTyeHTa. B mporpamme
Kypca TpUBEICHO MHHHMAaJIbHO HEOOXOAMMOE BpeMs [uii padoThl CTyAGHTa HaJ TEMOW.
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 CTYAEHTHI Jy4llle YCBauBalIM yuyeOHBIH MaTepHuall, B Hauasle 3aHATHSA, KaK MPaBHIIO,
npoBoguTcs KopoTkuil (10-15 MuHYT) ompoc Mo MaTepuaity MPOLICAIINX 3aHATHHA B yCTHOW (opme.
PyKOBOJICTBO M KOHTPOJIb 3a CAMOCTOSTEJILHON PabOTOil CTyAEHTa OCYIIECTBISETCS CHUCTEMAaTHYEeCKH
MyTEM OIpOoca B PeXUME JUCKYCCHH IO TEME, a TaKke B (OpMe WHANBUIYATbHBIX KOHCYIIBTAIUH.
BaxxHo n0OMTBbCS MOHMMAaHUS W3y4yaeMoOro Marepuajia, a HE MEXaHHMYECKOro €ro 3alOMHHAHUS.
ITokazareneM BIQAEHUS MaTepUaIOM CIYXKHUT YMEHHE pemarh 3aaadu. Jns GopMHUpOBaHHS yMEHHS
MPUMEHATh TEOPETUYECKUE 3HAHUS Ha NPAKTUKE CTYACHTY HEOOXOIMMO peliaTh KaKk MOXKHO OoJbIie
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 Ananuzupyer npoOIEMHYIO CUTYaIHIO KaK CHCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VK-1.2 OcymecTBiser MOWCK BapUaHTOB  PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PazpabarbiBaet CTpaTeruio TOCTHKEHUS

MOCTABICHHON IIEIW KaK IIOCJIeNOBaTCIbHOCTh IITaroB,
MpenBUIA PE3ylbTaT KakIOT0 W3 HUX W OLEHHWBAas HX
BJIMSHUE HA  BHEIIHEE  OKPYKEHHUE  IIAHHUPYEeMOM
JESTENbHOCTH W Ha B3aUMOOTHOIIEHHUS yYaCTHUKOB 3TOM
JIeATCIbHOCTH

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

OIIK-1.3 Brnameer cHCTEeMaTHYeCKUMU 3HAHUSAMU TIO
HAIPABJICHUIO JICATCIBHOCTH; YIITyOICHHBIMH 3HAHUSIMH TI0
BBIOpaHHOH  HANpaBIEHHOCTH TOATOTOBKH, 0a30BBIMU
HaBBIKAMH MPOBENICHHSI HAyYHO- MCCIEIO0BATEIILCKUX PaboT
10 IPEIJIOKEHHON TEME

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

OIIK-2.2 Cnocoben 00600mars U KpPUTHYECKH OIICHUBATH
OIBIT M PE3YyJbTaThl HAYYHBIX HCCIICJOBaHUII B 00IacTh
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-2.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpAaTh CIIOCOO
MPOBEJCHUS HAyYHOTO MCCIIEIOBAHMS, IPUMEHATh 3HAHUS B
oOsactTi MpoeCCHOHANBHON NESTENbHOCTUH MJISl PEIlCHUs
MOCTaBJICHHOM 3amaud, (opMyTHMpOBaHHMS 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 ¢puzndeckoe onucaHue 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

[TK-2.1 3naeT MeTOABI HCCIENOBAHUS U pacueTa MPoIEeCCOB,
MPOHUCXOASAIINX B COBPEMEHHBIX (PU3NYECKUX yCTAaHOBKAX M
yCTpoicTBaxX B 00IaCTH SJIEPHOH (PU3UKH U TEXHOIOTHIA

[IK-2.2 Ymeer paccuuThIBaTh M IPOBOIUTH HCCIETOBAHUS
MPOLIECCOB, MPOTEKAIOIMX B COBPEMEHHBIX (DHU3NYECKUX
YCTaHOBKaX M YCTPOMCTBax B 00JacTH siAepHOM (QHU3UKH U
TEXHOJIOTUHI

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

[IK-3.1 3HaeT coBpeMEHHBII YpOBEHb Pa3BUTHS HAyKU 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  JKCHEPTHOM
MpeuIaraeéMbIX pelIeHUH WK POESKTOB

OICHKH

2. Iloka3arein OLleHUBAHUS KOMIIEeTeHITHH

B PE3YIbTATC UIYUCHUA AUCHHUILIJIMHBI «B3aHMO,I[eI>iCTBPIe j1asMbl C KOHCTPYKIMOHHBIMHU MaTcpuaiaMm»

00yJaromuiics JOKeH:

3HATb:

- OCHOBHBIE (pU3MYECKHE MPOLECCHI, PA3BUBAIOIINECS NTPH B3aUMOIEHCTBUY IIJIa3Mbl MaTepUaIaMH;
- TEOPETHYECKHE M IKCIEPUMEHTANIBHBIE METONBI, PUMEHSEMbIE NPU W3YYEHHH B3aUMOIEHCTBUS

IJ1a3MBbl C MaT€pruaIaMu,

- OCJICACTBHUA BO3):[€I\/’ICTBI/I$I Ij1a3Mbl Ha MarTcepuajibl B 3aBUCHMMOCTU OT XapaKTCPUCTUK ILJIA3MBbI,

yCIOBUH 00IydeHHs U cOpTa MaTrepuaia.
YMeThb:




- MPOBOJIUTH CAMOCTOSTENBHO M B COCTAaBE KOJUICKTHUBA SKCIEPUMEHTAIbHBIE/ TEOPETUYECKHE
HCCIIeIOBaHUS B 00JIACTH B3aWMMOJICUCTBHS IIIa3Mbl ¢ MaTepraIaMu;
- YMETh BBIOMpATh U MPUMEHATH Ha MPAKTUKE a/ICKBaTHBIE METO/IbI IUATHOCTHKHY;
- TOJy4aTh MAaKCUMAJIbHO TOUYHBIC 3HAYCHUSI U3MEPSEMbIX BEIMYUH U MPABUIBHO OIICHUBATH CTENCHB
WX JIOCTOBEPHOCTH;
- aHaJIM3UPOBaTh M 000O0IIATH PE3YIBTAThI IKCIIEPUMEHTAILHBIX/TEOPETUISCKUX UCCIICAOBAHUN;
- BBISIBIISITh M OIIGHWBATh HUMEIOIIUECS TMPOOIEMBI/TIPOTUBOPEUNS] M CTaBUTH HOBBIE 3aJlauu
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 1enpro KOHTPOJISE OCBOGHHUS OOy4arOIMMHUCS Y4eOHOro Marepuajia MPOBOAMUTCS YCTHBIH ONpPOC B
HayaJe 3aHATUS WIK B KOHIIE 3aHATHUS 10 IPOUJEHHON TEME.

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

Attecranus mo nuciMIUiMHE «''B3anMoneiicTBue Ia3MbBl C KOHCTPYKLHMOHHBIMH MarepHajiamMu'
ocymiecTBisieTcss B popMe 3k3ameHa. JK3aMeH MPOBOJUTCS B YCTHOH (opMe ¢ BKIIOYEHHUEM B OWIIET
3aJaud, MOJOOHOW PAacCMOTPEHHBIM B JIGKIMOHHOM Kypce. Kaknaplii OWIET COOEpX HUT JBa
KOHTpOJIBHBIX Bompoca. Ilo Xomy oTBeTa CTyOEHTy 3alaloTCsl [OINOJHHUTEIbHBIE BOIIPOCHL IIO
oOcyxnaemorr Teme. Ilpyu mpoBeneHNM YCTHOTO SK3aMeHa CTYACHTY Mpefocrasiserca 45 MUHYT Ha
noarotoBky. Onpoc oOydgaromnierocsi o OMJIETy Ha YCTHOM JK3aMeHe, KaK MpPaBWIIO, UINTCS OKoio 1
aACTPOHOMMYECKOTO 4Yaca.

[lepeueHb KOHTPOJIBHBIX BOIPOCOB:

1. BzammMopelcTBHE HOHOB M DJIEKTPOHOB C BEIIECTBOM. MeXaHU3MBI IIEpeauil X SHEPTUH TBEPAOMY
Temly.

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

3. OcHOBHbBIE KaHajbl TOTEPh 3HEPTUU MPH B3aUMOACHCTBUH MOTOKA IUIa3Mbl C MarepuajoM H UX
OTHOCHUTEJbHBIA BKJIaA B oOmMH OalaHC SHEPTMM B 3aBUCHMOCTH OT WHTEHCHBHOCTH IOTOKA M
YCIIOBHUH 00ITy4eHusI.

4. Pemenue ypaBHEHUS TEIUIONPOBOIHOCTH Js MOCTOSHHOTO IOTOKA TEIUIA, MOCTYMAIOLIEr0 Ha
[IOBEPXHOCTh MaTepuaia. Temieparypa HOBEPXHOCTH. TEIIOBOK CKUH-CIION.

5. [IpenenbHpIi ITOTOK 3HEPrUM, KOTOPBIM MOXKET IIOIVIOIIATBCS MATEPHAIIOM 32  CYET
TEIJIONIPOBOAHOCTH.

6. Tepmuueckoe ucnapenue marepuana. Monmzaumsa mnapa. OOpa3oBaHME MUILIEHHOW TIJIa3MBbl.
TopmoxeHue oToKa B MULLIEHHOM 1u1aszme. 1lomionenue sHeprum noToxa.

7. DddeKT 3KpaHUPOBKU. DHEPTETHUECKUN TTOPOT SKPAHHPOBKH.

8. IlmotHOCTB, TEMmmepaTypa, COCTaB MPHUIIOBEPXHOCTHOW I1a3Mbl. OLIEHKH KyJIOHOBCKOWM JIJTMHBI
TOPMOKEHUS TUIA3MEHHOTO IOTOKA B 3KPAHUPYIOIIEM CIIOE.

9. Kaxoe KoIM4ecTBO HCIIAPEHHOTO Marepuaia JOCTaTOYHO ISl SKPAHUPOBKH ITOBEPXHOCTH?

10. MexaHU3MBI ITepeiayy SHEPTUU Ha MOBEPXHOCTh MaTepuaia 4yepe3 3KpaHUPYIOIHANA CIOM.

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

12. Paznuuus B MeXaHU3MaxX 3KPaHUPOBKU THKENBIX (BOJIb(paM, MeOb) U JETKUX (rpaduT, HUTPUA
0opa) MaTepuaos.

13. DkcnepumeHTanbHOE ompeaeicHue koddduiuenta >kpaHupoBkd. CpaBHEHHE C pe3yjibTaTaMu
YHUCJIEHHOTO MOJIETMPOBaHUS.

14. W3znyuyenue wmumieHHOW I1w1a3mbl. CHekTp wu3nydeHHs. MHTEHCHMBHOCTP M HPOCTPAaHCTBEHHOE
pacrnpeneneHue u3jlydeHue. Dpo3usl OKPYKaroLIMX MaTepraioB oA JecTBUEM U3JIydEHUs!.

15. Paznuuus B Xxapakrepe NOBPEXKACHUN MOBEPXHOCTH MO JEHCTBHEM H3ITYUYESHHS U TOTOKA TIa3MBbl.
16. Dpo3usi KOHCTPYKLMOHHBIX MAaTepUaloB IOA AEWCTBUEM IUIa3Mbl. Kiaccumueckuey MexaHU3MbI
9po3un: (U3MUYECKOE pPACHBUIEHHE, XUMHYECKOE pAaCIbUICHHE, paJuallliOHHO-CTUMYIUPOBAHHAS
3pO3us.



17. MakpocKkonn4ecKkne MEeXaHH3Mbl 3PO3UH: BBIOPOC YaCTHIl U Karelb ¢ MOBEPXHOCTH 00Iy4aeMoro
Marepuana. Xpynkoe paspyuieHne Marepuaios. I1y3pIpbkoBoe KUTIEHHE TOBEPXHOCTHOTO CJIOSI.

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

19. VYcnosust pasButhsa HeycroWuumBocTH Thma Penei-Telnopa u KensBuHa-I'enpmronsna B ciioe
pacimasa.

20. JIBmkeHue pacijiaBa IO TOBEpXHOCTH MaTepuana. [lepemerienue pacmiiaBa Tof JE€HCTBHEM
nasnieHus mia3Mbl. OLeHKH ATUHBI TepemenieHus. CpaBHEeHHE ¢ pe3ybTaTaMy YKCIIEPHUMEHTA.

21. MexnyHapoaHbIN KCIepUMEHTaNbHbIN TepMmosaaepubiit peaktop UTOP. Ilotoku Temma u gacTuiy
Ha creHKy kamepsl WTOP. Dposus marepuanoB, oOpameHHbIX K miasme. [IpoGimema BbiOOpa
TEIJIO3AIIUTHBIX MaTepuasoB s nepBoil crenku M TOP.

22. Kputepuu BeiOOpa MmarepuainoB st kamepbl MTOP. HaubGonee nepcriekTHBHBIE TETUIO3AIIUTHBIE
MarepHaibl. Pe3ynbrarel HCIBITAHUI MaTepHAaIOB.

23. [InazmenHas texHonorus. ®U3nvecKrne 0CHOBB UMITYJIBCHON 00pabOTKU MOBEPXHOCTH.

[IpuMeps! KOHTPOJIBHBIX 3alaHUIH:

1.

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

B) Pemmmth 3amauy 00 OOZHOMEPHOM PacHpOCTPAaHEHMM TEIUIOBOW BOJHBI B MaTepHasie I Clydas
IIOCTOSIHHOT'O IIOTOKA TeIa, [IOCTYTIAIOILETO Ha IIOBEPXHOCTb. Koaddurment
TEMITEPaTypOIPOBOIHOCTH MOJAaraTh MOCTOSTHHBIM.

2.

A) Ouenuts TeMmeparypy 3KpaHHPYIOIIETo CJIOs AJIs Clydas YepHOTEIbHOTO M3IY4EHHUs] MUIIEHHON
wia3Mbl. [lomydeHHBIN pe3ysibTaT CpaBHUTH C pe3yibTaTaMy NPAMBIX M3MepeHuil temneparypsbl. 1o
pe3yabTaTaM CpaBHEHUs CAEJIaTh BHIBOJ O PEATbHOM XapaKTepe U3ITyueHHS.

B) [nsa psiga KOHCTPYKIMOHHBIX MaTepuanoB (Bojb(ppaM, Menb, CTalb, OEpUILIHM, rpaduT) OLEHUTDH
IpEeAebHBI TIOTOK 3HEPrMH, KOTOPBI MOXET MOIIOLIAThCS MaTrepuajoM M OTBOIUTHCS BIIYOb
Marepuaa 3a c4eT TeIJIONPOBOIHOCTH.

HpI/IMepBI OK3aMCHAIIMOHHBIX OuIeToB (SaHaHHﬁ, TCCTOB W Op. MATCpUAIOB, HUCIHOJB3YCMbIX JIA
MPOBEACHUA 3a4CTa, BKSaMeHa):

1.

A) bamaHc 3Heprum npu B3aMMOJEHCTBHM IUIa3MEHHOTO TOTOKa ¢ MarepuasioM. OCHOBHBIC KaHAaJIbI
notepp Hepruu. Ponb u3MyueHHMs MUIIEHHOH Iula3Mbl B oOmieM OasiaHce B 3aBUCHMOCTH OT
MHTEHCUBHOCTH MOTOKA.

B) Ilepenaua sHeprun Ha MOBEPXHOCTHh Marepuana. [lepenaua sHepruu yepes IKpaHUPYIOMIUN CIOH.
KoHBekTuBHBI  TlepeHOC  Temsia, OJJIEKTPOHHas  TEIUIONPOBOAHOCTb,  H3Iy4eHue. DPdekr
«CaMO3KPaHUPOBKW» [UIs IVIOTHBIX IIOTOKOB I1JIa3MBbl.

2.

A) DkcrniepuMeHTaIbHBIE METOAbl MCCIIEIOBAHUS XaPAKTEPUCTUK IKPAHUPYIOMIETO CIIOSA: CKOPOCTHAs
¢doTocheMKa, onTHYEeCcKas MHTEPPEpOMETpHs, CHEKTPOCKOMMS, Ja3epHOE pacCEesHUe, paJualiOHHAas
kajopumeTpusi. ConocTaBieHue pe3yabTaToB U3MEPEHHH ¢ pe3yabTaTaMH PacueTOB.

B) MexnyHapoaHbIii SKCIIepUMEHTANbHBIH TepMosaepHblid peaktop U TOP. [Toroku Teruia u yacTuil Ha
creHky kamepel WTOP. DOpo3us wmarepuanos, oOpamieHHbIX K Iwiasme. I[IpoGrema BbiOOpa
TEIJIO3AIIUTHBIX MaTepuasoB s nepBoil crenku U TOP.

Kpurepun onennBanus
Onenka «ormmuHo (10)» BhICTaBIsAETCS OOydaromieMycsl, €CIIM OH IIOKa3all BCECTOPOHHUE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
INPUMEHATh X Ha NPAaKTHKE MPU PeIIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUM;



olleHka «omM4HO (9)» BBICTaBNUSETCS OOYydYalONIEMyCs, €CJIM OH I0Ka3aJl BCECTOPOHHHE,
CHCTeMaTH3HPOBaHHbIC, TTyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCHHUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh X Ha NPAKTHKE MPU PeIIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
NPUHATBIX PEHICHUH, HO MPH STOM OBUIM JOMYIICHBI HEOOJBIINE HETOYHOCTH, KOTOPHIC OBLIH
CaMOCTOSATEJIEHO OOHAPYKEHbI U HCIIPABIICHBI;

OllcHKa «OTIMYHO (8)» BBICTABIsETCS OOydYaIONIEeMyCs, €CJId OH [IO0Ka3aJl BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIC, TIyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCLHHUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
NPUHATBIX PpEIICHWH, HO TNPH 3TOM OBUIM JIONMYIIEHBI HEOOJIBIINE HETOYHOCTH, KOTOPBIC MOCIe
yKa3aHus 3K3aMeHaTopa ObUTH CaMOCTOSTEIbHO UCIPABIICHBI;

OLIEHKa «xopomIo (7)» BBICTABISIETCS 00yYarOmEeMyCsi, €CJIM OH TBEPJIO0 3HAET MaTepHrall, FPaMOTHO H 1O
CYIECTBY H3JaraeT €ero, ymeeT IPHUMEHATh IOJy4YEeHHbIC 3HAHMA Ha IPAKTUKE, HO [OIYCKaeT
HETOYHOCTH B OTBETE HJIH JEIaeT HeCYIIeCTBEHHbIC OIIMOKY MPH PEIICHUH 3a/1a4;

OLICHKA «X0pomIo (6)» BBICTABISIETCS 00yUaromeMycsl, €CJIM OH TBEPJO 3HAET MaTepHual, IPaMOTHO U MO
CYIIECTBY H3JIaraeT ero, yMeeT IpPHUMEHSATh IOJy4YCHHbIC 3HAHHS Ha IPAKTUKE, HO JOIMYCKaeT
HeOOoJIbIINE OMMOKK B OTBETE ¥ (WJIN) TIPH PEIICHUY 3a]1a4;

OLICHKA «XOpomIO (5)» BBICTABISIETCS 00yYarOMEeMyCsl, €CJIM OH TBEPJO0 3HAET MaTepHrall, IPaMOTHO H 1O
CYIIECTBY H3JIaraeT €ro, yMeeT NpPUMEHATh IIOJyYeHHbIE 3HAaHMS Ha IPAaKTHKEe, HO OTBEYaeT
HEYBEPEHHO U (WJIN) JOMYCKAeT OUIMOKY MPH PEIICHUH 3a/1a4;

OLICHKA «YIOBJETBOPHUTENHHO (4)» BBICTABISIETCS OOydaromeMmycs, MoKaszaBlieMy (parMeHTapHbIH,
pa3po3HEHHBIH XapakTep 3HAHWH, HETOYHbIe (OPMYIHPOBKH 0a30BBIX MOHITHH, HAPYIICHUS
JIOTMYECKOM TIOCIIEA0BATEIFHOCTH B U3JIOKEHUH ITPOTPAMMHOTO MaTepuasa, €CIi PU 3TOM OH BJIaJeeT
OCHOBHBIMHU pa3zielaMu y4eOHOM MporpaMmbl, HEOOXOAUMBIMHU JIJIsl JaJbHEHIIEro 00y4eHnsT 1 MOXKET
NPUMEHSATH MTOJTYYCHHBIC 3HAHU 110 00pasily B CTaHAapPTHON CUTYAIINH;

OLICHKA «YIOBJETBOPHUTENBHO (3)» BBICTABISIETCS OOy4aromemycs, MoKaszaBlieMy (parMeHTapHbIH,
pa3po3HEHHBIH XapakTep 3HAHWH, HETOYHbIE (OPMYIHPOBKH 0a30BBIX MOHITHH, HAPYIICHUS
JIOTMYECKOW TOCJEOBAaTEIbHOCTH B H3JIOKEHUH IPOrPaMMHOTO MaTepHaja, He BIaJCIoIeMy
HEKOTOPBIMH pasJieslaMi y4eOHOW HpOorpaMMbl, HO YMEIOIIEMY HPUMEHSATh MOJy4YeHHBIC 3HAHUS 10
o0pasily B CTaHJapTHOM CUTYyaluy;

OLICHKA «HEYIOBJIETBOPUTEIBHO (2)» BBICTABIACTCS OO0ydYaroIEeMyCs, KOTOPBIM HE 3HAeT OoiblIeh
YaCTH OCHOBHOTO COZEPXKaHMS Y4e€OHOM HporpaMMmbl TUCHUIUIMHBI, JOMYyCKaeT rpyOble OMMOKH B
(OpMyITHPOBKaX OCHOBHBIX IMOHATHI JUCIUILTUHBI K HE YMEET UCIIONIb30BaTh MOTY4YCHHbBIC 3HAHUS MTPU
pELICHNH TUIIOBBIX MPAKTUYECKUX 3a71a4;

OLICHKA «HEYJOBJIETBOPHUTENbHO (1)» BhICTaBIsieTcss 00ydaromemMycs, oKa3aBlIeMy MOJHOE HE3HAHHE
y4eOHOI POrpaMMBbl TUCHIUTUTHHEIL.

5. MeTonuueckune MaTepuasbl, onpeaeasonie NPpoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

[Ipu npoBeneHUM yCTHOro 3k3amMeHa oOydaromemycs HpeaocTaBisercs 45 MUHYT Ha HOATOTOBKY.
Ompoc ofyuatomerocs 1o OujeTy Ha YCTHOM OJK3aMEHE HE JODKEH IPEBBbIIATh JIBYX
aACTPOHOMMYECKHX YacOB.

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



