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AHHOTANMA

B kxypce «BzaumogeiicTBue 1mia3mbl ¢ KOHCTPYKIMOHHBIMH MareprajaMu» OCHOBHOE BHUMAaHHUE YIENSETCs
BO3IEHCTBUIO Ha MaTepHajbl MOIIHbIX IJIA3MEHHBIX IIOTOKOB, KOTOPHIE BBI3bIBAIOT IUIABIEHUE MAaTepUaJIOB U
Jla’ke MHTEHCUBHOE MCTIapeHne. AKTyallbHOCTb U3yUCHHSI TAKUX PEXKMMOB B3aUMOACHCTBHS 00yCIIOBIICHA TEM,
YTO OHM XapaKTEPHbI ISl MEPEXOIHBIX IUIA3MEHHBIX IPOLECCOB B OONbIIMX ToKamakax Tuna MTOP u ams
pa3palarbiBacMbIX B HACTOSIIEEe BpeMs IUIa3MEHHBIX TexHojorui. [logpoOHO aHanmM3upyloTCs OCHOBHBIE
IPOLIECCHl TEpel] MOBEPXHOCTHIO TBEPAOTEIFHONM MHUINEHHW, TaKWe Kak (OPMHUPOBAHUE CIIOSI IUIOTHOM
MUIICHHOW IJIa3MBbl 32 CUET MOHHM3AIMK MCIAPEHHOTO BELIECTBA, TOPMOXXCHHUE HAJIETAIOLIETO IUIA3MEHHOIO
[IOTOKa B IIJJOTHOM IIPUIIOBEPXHOCTHOM CJIO€ W Ilepefadya »HHEprMM IIOTOKA MHUIIEHHOM IIIa3Me,
npeobpa3zoBaHue TMOMVIOLICHHOM SHEPruM B U3JIYUYCHHE MUIICHHOW IUIa3Mbl, Iepenada JHEPrud Ha
MOBEpPXHOCTh MuIIeHH. OOCYXITaloTCs pa3nuuus B TMapaMeTpax M JIUHAMHKE MHUIICHHOW IUIa3Mbl B
3aBHCUMOCTH OT copTa obOmyuaemoro wmarepuana. OOCyXIaroTcs XapakTepHble HW3MEHEHHs CBOICTB
OOJIydEeHHBIX MaTepHalioB IPU Pa3INYHONW MHTEHCHUBHOCTH IUIA3MEHHBIX HMOTOKOB. Pa3z0uparorcsi OCHOBHBIE
MEXaHU3Mbl pa3pyllICHUs] MOBEPXHOCTH MaTepuala M MX BKIaJ B HUTOTOBYIO KapTHHY pa3pylICHUE B
3aBUCHMOCTH OT COpTa Marepuaja M XapakTepUCTHK MoToka. OOCyXIaroTcs COBPEMEHHBIE CpPEACTBa
JMAarHOCTUKH, TPUMEHsSEeMbIe IJs MCCIEJOBaHUSl IPOLECCOB B IUIa3ME€ M Ha TOBEPXHOCTH 00Jy4aemoro
Marepuaia.

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

OIIK-1.1 3Haer w© croco0eH HCIIOJIL30BAaTh B
mpoeCCHOHANBFHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC

OIIK-1 Bnaneer cuctemoli pyHIaMeHTATbLHBIX
Hay4HbIe 3HaHHA B 00JacTH (PU3NKO-MaTeMaTH4eCKNUX HayK

HAaYyYHbIX 3HAHHH B 00J1aCTH

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
(hu3HMKO-MaTeMaTHIECKUX HAyK

OIBIT M PEe3ylbTaThl HAYYHBIX HCCIEIOBaHUH B 001acCTH
npo¢ecCHOHANIBHON eI TeNbHOCTH

OIIK-2.1 UmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2 Nmeet npeacrapieHne 00 aKTyaabHBIX
mpobiemMax HayKH U TEXHHKH B 001acTH cBOeH

po¢eCcCUOHANBHON NesTENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBATH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.2 Criocoben OIICHUBATh AKTyaJIbHOCTh
WCCIIe/IOBaHW B 00JacTH cBoell  MpodeCCHOHANBHOM
JEATEIIFHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-3.1 CrocobeH aHamu3upoBarh 3ajady, IJIaHUPOBAThH
MyTH PEIIeHHs, Mpeiaratb U KOMOWHUPOBATH CHOCOOBI

OIIK-3 Criocoben BbIOMpaTh 1 (MIH) pELICHUS




paspabarbiBarh oaxob! K pemenuio TunoBbix |OITK-3.2  CrniocobeH HCmonb30BaTh  HCCIENOBATEIBCKHE
1 HOBBIX 33724 B 001acTi npoecCHOHaIbHOM |METOABI NPU PELICHWH HOBBIX 3a/ad, NPUMEHssl 3HaHHUS B
JEATeIbHOCTH, YIUTBIBAsi 0COOCHHOCTH U pas3IuUHBIX 00JIACTAX HAyKH (TEXHUKH)

OrpaHHY4CHMA PA3INIHBIX MCTOIOB PCIICHUSA OIIK-3.3 BnageeT aHaIUTUYECKUMH U BBIYUCIUTEILHBIMHA
METO/IaMU PEIICHUS, TOHUMAET U YYUTHIBACT Ha MPAKTHKE
TPaHULBI TPUMEHUMOCTH TTOTYYaeMbIX PEIICHHMA

I[IK-1.2 CnocobeH  BbyIBHTaTh THIIOTE3bl, CTPOUTH
[MK-1 CriocobeH cTaBuTh, HOpMaNTU30BLIBATh M |MAaTCMaTHYCCKUE MOJCIU  JIIS  ONUCAHHMS  HM3Yy4acMbIX
pelnars 3a1a41, B TOM YUCJIe pa3pabarTbiBarth U |ABIEHUH U IIPOLIECCOB, OLIEHUBATH KA4€CTBO Pa3pabOTaHHOM
HCCJICO0BAaTh MATEMATUUYECKUE MOJICIIN MOACIN

U3y4aeMbIX SBJICHUHI U MPOLECCOB, CUCTEMHO  |[TK-1.3 CrocoGeH NPUMEHATh TEOPETHYECKUE W (WIIN)
aHAJIM3UPOBaTh HAy4YHbIE IIPOOJIEMBI, OIYYaTh |3KCIIEPUMMEHTAIBHBIE METOIBI MCCIIENOBAHNN K KOHKPETHOM

HOBBIC HAYYHBIC PE3YIIBTATHI Hay4dHOW 3aJade ¥  HMHTCPIPETHPOBATH  IMOIyYEHHbIC
pesynbrarsl

[1K-3 Crniocoben nmpodeccronansHo paborars ¢ |[[1K-3.2 Crniocoben IPOBOJUTH OKCTIEPUMEHT

HICCIIENOBATENBCKMM 1 HCTIBITATETEHBIM (MOZIEIMPOBAHKE) C HCIIONB30BAHUEM HCCIICI0BATEIBCKOTO

00opynoBanueM (IpuboOpaMu M yCTaHOBKamMu, —|000pynoBaHus (IIAKETOB NPUKIATHBIX IPOTPaMM)

CICIUATM3UPOBAHHBIMH MTakeTaMu MPUKIANHbIX |[[IK-3.3 CnocoGeH OIeHWBaTh TOYHOCTh TOJTYUYEHHBIX
IporpamMm) B H30PaHHOM MIPEIMETHOM 00JIaCTH  |3KCIIEPUMEHTAJILHBIX (YMCIIEHHBIX) PE3YIIBTATOB

3. IlepeyeHb MIIAHUPYEMBIX Pe3yJbTATOB 00y4eHHS MO JUCHUILINHE (MOTYJII0)
B pe3ynbrare ocBoeHUS JTUCIUIUTHHBI 00y4Yaroninecs J0KHBI
3HATh:
- OCHOBHBIE (PM3UYECKHE MPOIIECCHI, pa3BUBAIOIIHECS MTPHU B3aUMOJICHCTBUY TNIa3MbI MaTepHaiaMH;
- TEOPETUYECKUE U IKCIECPUMEHTAIIBHBIC METOMAbI, IPUMEHSAEMbIC MPU HU3YUYECHUU B3aUMOJACUCTBUA
IJ1a3Mbl ¢ MaTeprajIamu;
- TOCHEACTBUS BO3ACHCTBUS IUIa3Mbl Ha MaTe€pualbl B 3aBUCUMOCTH OT XapaKTEPUCTHUK ILJIa3MBbl,
YCIIOBHUI 0OIy4eHHUsI M cOpTa MaTepuaia.
YMETh:
- MPOBOJNTE CAMOCTOATENIFHO M B COCTaBE KOJUICKTHBA JSKCIICPUMEHTaNbHbIE/ TEOPETHUYECKHE
HCCIIeIOBaHUS B 00JIACTH B3aWMMOJICUCTBHS IIIa3MbI ¢ MaTepraIaMu;
- YMETh BBIOMpATh U MPUMEHATH Ha MPAKTHUKE a/ICKBaTHBIE METO/IbI IUATHOCTHKHY;
- MOJy4YaTh MAKCUMAJIbHO TOYHBIC 3HAYEHUS U3MEPSEMbIX BEJIMYMH U IIPABUIBHO OLICHUBAThH CTETICHb
WX JIOCTOBEPHOCTH;
- aHaIM3UPOBaTh M 000O0IIATH PE3YIBTAThI AKCIIEPUMEHTALHBIX/TEOPETUISCKUX UCCIICA0OBAHUN;
- BBISIBIIAITh M OIICHUBATh HMMEIOIIUECS TMPOOIEMBI/IPOTUBOPEUHST W CTaBUTh HOBBIC 3a/1a4d
HCCIICTOBaHMH.
BJIAJIETh:
- DKCIEPUMEHTAIbHBIMU METOJAMH UCCIICAOBAHUS B3aUMOICUCTBUSA IJIa3Mbl C MaTepUaIaMu;
- HaBbIKaMU MPOBEACHUS MOJIETBHBIX PACUETOB;
- KyJIBTYpOH IPECTABICHHS CBOUX PE3YJbTaTOB HA CEMHHAPAX U KOH(PEPEHIINAX;
- HaBbIKaMU HaIMCAHMS HAYYHBIX CTaTeH.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jejiaM) ¢ yKa3aHueM
OTBEJEeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM YYeOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.

Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
BBonmHBIN paszmen: paspylIuTeNbHas W
1 co3uiareibHass poib  IUIa3Mbl  MPH ) ) 5
o0y4eHnun KOHCTPYKLIMOHHBIX
MaTepHaoB.




bananc sHeprum npu B3aUMOAECUCTBUU
ITOTOKOB IIJIa3MbI C MaTepragamMu.

D ekt 3KpaHUPOBKH.

CBolicTBa TUTa3Mbl YKPAHUPYOIIETO CIOS.

O hekTHBHOCTD IKPAHUPOBKH.

K| W

[IpeoOpa3oBanre »HHEPTrUU IUIA3MBI B
W3IIy4eHHUE.

N3nyyeHre MUILIEHHON I1J1a3MBl.

0 || N [~ |W] N

MexaHu3Mbl 3pO3UH KOHCTPYKIMOHHBIX
MaTepUasoB MO NEHCTBUEM IJIA3MBI.

W [ W B [ WIWIN] W

W |W| b |W[WIN| W

Opo3noHHAs CTOWKOCTh
KOHCTPYKLMOHHBIX MaTepUasoB.

10

[Mpobnema MarepuanoB JUIsl TEpBOU
crenku UTOP.

11

IInazmeHHas TexHonorus. Puszndyeckue
OCHOBBI UMILYJIbCHON o0paboTku
MTOBEPXHOCTH.

Wtoro wacos

30

30

45

HO,I[FOTOBKa K 3K3aMCHY

30 gac.

OO01mas TpynoEMKOCTh

135 ygac., 3 3aud.en.

4.2.

Coneprxanue UCIUIUIAHBI (MOAYIS), CTPYKTYPUPOBAHHOE TIO TeMaM (pasziesiam)

Cemecrtp: 2 (Becennuit)

1. BBoaHbli pazgen: paspylIMTeNnbHass M CO3UAATENIbHAS POJIb  ILIa3Mbl

KOHCTPYKIIMOHHBIX MaTCpUaJIOB.

npu  00Iy4eHUH

YMepeHHbIe TOTOKM SHEPruH. YIyYlIeHHE CBOWCTB MAarepHajioB MpH OOJYyYEHHH ILI1a3MOMN
(TUTa3MEeHHBIE TEXHOJIOTHH).

Bonbmvie moTokm SHeprum. Opo3us MOBEPXHOCTH, OOBEMHOE pa3pylleHHE MAaTepUaioB IO
BO3/ICHCTBUEM ILIa3MBbI.

[Ipobnema marepuanoB MEPBOH CTEHKU MEXAYHAPOJHOTO SKCIEPUMEHTAIBHOIO TEPMOSIEPHOTO
pexropa UTOP.

2. bananc sHepruy npu B3auMoJEHCTBUY IOTOKOB IUIa3Mbl ¢ MarepHuajIaMH.

OcHOBHBIE KaHAJIBI TIOTEPb SHEPTUN U UX OTHOCHUTENIbHBIN BKJIAJ] B 00IMi OanaHC B 3aBUCUMOCTH OT
XapaKTEPUCTHK IJIa3MEHHOTO NOTOKA U YCIOBUH OOIyUYeHHUS.

Harpes noBepxHoctu. PacnipoctpaneHnune TemnaoBoi BOIHbI BIyOb MaTepuana. TermoBoi CKUH-CIIOM.
IIpenenpHBIi NMOTOK  JHEPTHH, KOTOPBIM MOXET IODIOIATECA  MaTepHalioM 3a  CYeT
TEIUIOIPOBOAHOCTH.

3. Dd ekt 3KpaHUPOBKH.

Ucnapenune marepuana. Monmszanus napa. O6pa3oBaHre MUIIEHHON TIa3MbI TIEpE] MOBEPXHOCTHIO.
KynoHOBckOe TOpPMOXKCHME IUIA3MEHHOTO IIOTOKAa B IUIOTHOW MHIIEHHOH Tuiasme. llormomenue
sHepruu motoka. «Vapor shielding effecty - addekr sxpaHUpOBKH NOBEPXHOCTH Marepwaia OT
BO3JICHCTBUS IUTA3MEHHOTO TIOTOKA CII0EM MUILIEHHOM TUIa3MBl.

DHepreTHYecKuii TOPOT DKPAaHHPOBKU ISl Pa3HbIX MaTepHajoB. Pe3ynbTaTrel pacueToB W
IKCIIEPUMEHTOB.

4. CpoiicTBa M1a3Mbl 3KPaHUPYIOIIETO CIIOS.



®opmupoBaHHe, IMHAMUKA M CTPYKTYpa OKPAaHHPYIOIIEro CJOs B 3aBUCHMOCTH OT COpTa
00y4aeMoro Marepuaia 1 ”HTEHCHBHOCTH OOTy4eHHUS.

XapakTepUCTUKU TIPUIIOBEPXHOCTHON IUTa3Mbl: IUIOTHOCTh, TEMIIEpaTypa, SJIEMEHTHBIH COCTaB,
MOHU3AIMOHHOE COCTOsIHUE. BIsiHne MarHUTHOTO TOJIS Ha TapaMeTpPhbl 9KPAHUPYIOLIETO CIIOsL.

5. 3¢ dhekTuBHOCTD SKPaHUPOBKH.

MexaHHu3MBI TIepellaud dHEPTUU Ha MOBEPXHOCTh OOMy4aeMOTo MaTephalia depe3 dKpaHUpPYHOIInH
CIIOH.

D dexT «caModIKpaHUPOBKI TUIOTHBIX (CTOJKHOBUTEIHHBIX ) IJIA3MEHHBIX TTOTOKOB.

O] dexTHBHOCTL OCHabNeHns] TEIUIOBOTO MOTOKAa Ha TOBEPXHOCTH MarepHalia B 3aBUCUMOCTH OT
XapaKTEPUCTHK ITOTOKA U YCIIOBUN OOITyUeHMUSI.

6. [Ipeobpa3oBaHue 3HEPTUH IJIA3MbI B U3Ty4EHHE.

[IpeobpazoBaHue 3HEPTUM HAJIETAIOMIETO IUIA3MEHHOIO IMOTOKAa B M3JyYCHHE MUIICHHOW IIa3MBbl.
Bo3zneiictBue u3nmydeHuss Ha OKpy)KamoIllde MaTepuajbl. JpO3usi MaTepUajoB IOJ BO3JAEHCTBHEM
cBeTa. XapakTep pa3pylIeHUs TOBEPXHOCTH.

7. VI3ny4eHne MUILIEHHOM I1J1a3MBbl.

XapakTepUCTUKH W3yYeHUs MHUIIEHHON TU1a3Mbl. VMHTEHCHMBHOCTh M cCHEKTp wusnydeHus. O
BO3MOXXHOCTH CO3/IaHHS MONIHBIX HMCTOYHUKOB EUV-m3nmyuenus (2 — 30 HM) Ha OCHOBE
B3aMMOJIEHCTBUS TTOTOKOB TUTa3Mbl C MaTepUaTaMH.

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

MexaHu3Mbl 3p03UH KOHCTPYKIIMOHHBIX MaTepUaJIOB 1101 AEHCTBUEM IJ1a3MBbl.

Krnaccuueckue» MexaHHM3MBI 3po3uM: (HU3MUYECKOE pACIbUICHHE, XHMHUYECKOE pPAaCHbUICHHE,
pPaaraliOHHO-CTUMYIUPOBAaHHAS PO3HS.

MakpoCKONIM4YeCKHEe MEXaHW3MBI SPO3WHU: BHIOPOC YACTHIl M Kaledb C MOBEPXHOCTH OOJIy4aeMOro
Marepuana. Xpylnkoe paspyllieHue wmarepuanoB. KuneHue moBepXHOCTHOro ciosd. Paseurue
HeycroilunBocTtell Tuma Peneit-Teimopa wim KeneBuHa-I'enmbMronsiia B cloe paciiaBa ¢
oOpa3zoBanneM Kamenb. OOpa3oBaHMe KpaTepa DSpOo3uUM M3-3a IEpeMElIeHUs pacljaBa o
MTOBEPXHOCTH.

9. Opo3ruoHHAsA CTOMKOCTh KOHCTPYKIIMOHHBIX MaT€pPHAaIOB.

Xapakrep  9pO3UM M TIOBEPXHOCTHBIX  TOBPEXACHUH  Hamboliee  pacnpoCTpaHEHHBIX
KOHCTPYKLHMOHHBIX MarepuasioB (CTajb, Melb, BOJIb(GpaM, MOIUOAEH, aTIOMUHHUNA, TUTaH, Tpadur,
yoierpaduToBble  KOMIO3UTHL Ap.). Kiaccupukanmuss MaTepualioB 1O XapakTepy pa3pyLICHHS
noBepxHocTH. CpaBHUTENbHBIM aHaIM3 3PO3MOHHOM CTOMKOCTH COBPEMEHHBIX TEIJIO3ALIUTHBIX
MaTepraos.

10. IIpobnema marepuanos st nepBoii crenku UTOP.

MexnyHapOoaHbIN SKCIEPUMEHTANBHBIN TepMosinepHbIid peaktop MTOP. XapakrepucTuku mia3Mbl B
UTOP. Ilotoku Tera u yacTun Ha creHKy kamepel MTOP Bo Bpemsi crammoHapHOM paboOTHI
TOKaMaka M IEepeXOIHBIX IUIA3MEHHBIX IMPOIECCOB. DPO3Us MaTepHaioB, OOpAIEHHBIX K IUIa3Me.
[Ipobnema BBIOOpa Temo3alIUTHBIX MarepuanoB it nepBoit crenku MTOP. Kpurtepun BeiOopa
MarepuanoB. Haubonee mnepcrieKTUBHBIE MaTepUalbl JJisi MEepBOW cTeHku M JuBeptopa NMTOP.
Pe3ynprarsl cBITAHUN MaTepHaioB.

11. IInazmenHas TexHoNOTHS. PU3NUYECKHE OCHOBBI UMITYILCHOW 00pa0OTKH MOBEPXHOCTH.

[Ima3smeHHass TEXHOJNOrUS. YNPOYHEHUE KOHCTPYKLUMOHHBIX MAarepHUajloB UMIYJIbCHOM ILIA3MOM.
[loBrllIeHNE MHUKPOTBEPAOCTH, YBEIUUYCHHUE KOPPO3HOHHOM CTOMKOCTH, CHIDKeHHE Kod(duuumeHTa
TPEHHS, POCT U3HOCOCTOMKOCTH U T.II. PU3NYECKHEe OCHOBBI MMITYJILCHOW 00pabOTKH MOBEPXHOCTH.



5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHS 00pa30BaTEJIHLHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

VYueOHast aymuTOpHs, OCHAIICHHAS! KOMIIBIOTEPOM M MYJIBTUMEIUINHBIM 000pyI0BaHUEM (IIPOEKTOP,
3BYKOBasi CHCTEMA).
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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.
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1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Bnaneer cuctemolt pyHIaMeHTaTBLHBIX
Hay4YHBIX 3HAHUH B 00JacTH
(hu3HMKO-MaTeMaTHIECKUX HAyK

OIIK-1.1 3Haer w© croco0eH HCIIOJIL30BaTh B
nmpoeCCHOHANBHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
ONBIT M PE3yJIbTaThl HAayYHBIX MCCIEJOBaHUI B 00JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-2 Nmeet npeacrapieHne 00 aKTyalbHBIX
mpobiemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCUOHANBHON NesTENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBAThH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.1 UmeeT npeacTaBieHne 0 COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2.2 Criocoben OIICHUBATh AKTyaJIbHOCTh
WCCIIeIOBAaHW B 00JacTH cBoell  MpodeCCHOHANBHOM
JEATEIILHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-3 CniocobeH BbIOMpaTh 1 (MIIN)
pa3pabaThIBaTh MOJAXO/IBI K PEIICHHIO THITOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHansHon
JEATEIILHOCTH, YYUTBIBAsI OCOOCHHOCTH U
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 CrocobeH aHamu3upoBarh 3ajady, [JIaHUPOBAThH
MyTH PEIIeHHs, Mpeiaratb U KOMOWHUPOBATH CHOCOOBI
peleHus

OIIK-3.2 CnocobOeH HCIOIL30BaTh HMCCIEI0BATEILCKUE
METO/bl NP PEIICHUH HOBBIX 3ajad, NPUMEHSs 3HAaHWS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Binameer aHaIUTUYECKUMU U BBIUYUCIUTEIBLHBIMUA
METOJIaMU pEIICHHs], TOHNMAET U YYUTHIBACT HA MPAKTHUKE
IPaHUIBl TIPUMEHUMOCTH MOTy4YaeMbIX PeIICHUN

[IK-1 CnocoGen cTtaBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIEA0BATh MaTEMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYeCcKue MOAEIM JUIsl ONMCAHUS H3ydaeMbIX
SIBICHUH W MIPOLIECCOB, OLICHUBATh KAYeCTBO pa3padOTaHHON
MOJENN

IMK-1.3 CrocobeH NpUMEHATh TeopeThudeckue W (W)
JKCIIEPUMEHTAJILHBIE METOJIbI MCCIIEIOBAHUI K KOHKPETHOM

HOBBIC HAYYHBIC PC3YJIbTAThI HAay4yHOM 3aJay€ W HUHTEPIPETUPOBATH  IOJyUYCHHbBIE
pe3yIbTaThl
[TK-3 Cnocoben npodeccuonansho padorars ¢ |[I1K-3.2 Crnocoben IPOBOJIUTH 9KCTICPUMCHT

HCCIIEIOBATEIIHCKIM U UCTIBITATEIbHBIM
o0opynoBanueM (MpruOOpaMH U yCTaHOBKaMH,
CHeIHAaTN3UPOBAHHBIMHE MTAKETAMH MTPHUKIIATHBIX
MporpaMm) B n30paHHON ITPEIMETHOM 00IacTH

(MonenMpoBaHUe) ¢ MCHONb30BAHUEM HCCIIEIOBATEIbCKOTO
00opynoBaHus (IIAKETOB MPUKIIAAHBIX IPOTPAMM)

IMK-3.3 CnocobeH oOIeHHBaTh TOYHOCTh IOJNyYEHHBIX
9KCIIEPUMEHTAIILHBIX (UMCIICHHBIX) PE3YJIbTaTOB

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B PE3YIbTATC HU3YUCHUSA AUCHUILIAHBI <(B3aPIMOI[€I>iCTBPIe [jiasMbl C KOHCTPYKHHWOHHBIMU MaTCpUajliaMu»

00yJaromuiics JOKeH:

3HATb:

- OCHOBHBIE (pU3MYECKHE MPOLIECCHI, PA3BUBAIOIINECS TP B3aUMO/IEHCTBUY IIJIa3Mbl MaTepUaIaMH;
- TEOpEeTUYECKHE W DKCIEPHUMEHTAJIbHBIE METOJbI, TPUMEHIEMBIC IIPH W3YYEHHM B3aUMOJCHCTBUSA

IJ1a3MBblI C MaTe€pruaIaMu,

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

yCIOBUH 00TydeHHs U cOpTa MaTrepuaia.
YMeThb:

- IIPpOBOAUTHL CaMOCTOATCIIBHO M B COCTAaB€ KOJUICKTHBA SKCHepI/IMeHTaHLHbIe/ TCOPCTUUCCKUC
HCCIICAOBAHUA B obmacTu B3aHMMOJICHCTBUS I1J1a3MEI C MarcpuaiaMu;

- YMCTb BBIGI/IpaTB 1 IIPUMCEHSATH Ha IPAKTHUKE aACKBATHBIC METOAbI AUArHOCTUKH,

- IOJYy4YaTb MAKCUMAJbHO TOYHBIC 3HAUCHUA U3MCPACMBIX BCIIMYUH U TPABUJIbHO OLCHUBATL CTCTICHDb

X JOCTOBECPHOCTD,

- AHaJIM3UpOBATh U 0606H_IaTI> PE3YJIIbTAThI 3KCHepI/IMeHTaJ'ILHLIX/TCOpeTI/ILICCKI/IX HCCHeﬂOBaHHfI;
- BBIABIIATE M OLCHUBATHL HMMCIOIIUCCA HpO6JIeMLI/HpOTI/IBOpe‘-II/I5[ N CTaBUTHh HOBLBIC 3aJa4du

HUCCIENOBAHUMN.




BJIAA€Th:

- 3KCIIEPUMEHTAIbHBIMH METOaMU MCCIIEJ0BaHUA B3aUMOACHCTBUSA IJIa3Mbl C MaTepUalaMu;
- HaBBIKAMH MPOBEJCHUS MOJCIBHBIX PACUETOB;

- KyJIbTYPOH IpEeACTaBIEHHs CBOUX PE3yJIbTaTOB HA CEMHHApaxX U KOH(EPEHIHAX;

- HaBBIKAMH HAITUCAHMS HAYYHBIX CTATEH.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BONPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMY KOHTPOJII0

C menpi0 KOHTPOJISE OCBOSHHUS OOydYaIOIUMUCS y4eOHOTO MaTepualia MIPOBOIUTCS YCTHBIA OMPOC B
HayaJie 3aHsTHs WIN B KOHLE 3aHATUS 110 IPOUIEHHON TEME.

4. [lepeyens THNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuarumuxcst

Attectanus mo AucuUIUIMHE «''B3anMonelicTBHe TUTa3Mbl C KOHCTPYKIIMOHHBIMHM MaTepuajiaMu'»
ocyuecTBisieTcs B popme 3K3aMeHa. DK3aMeH MPOBOJAUTCA B YCTHOH (opMe ¢ BKIIOUEHHEM B OMieT
3a7a4d, MOAOOHONW pAacCMOTPEHHBIM B JIEKIMOHHOM Kypce. Kaxaplii Ouner comepkuT naBa
KOHTPOJIBHBIX Bompoca. Ilo Xomy oTBeTra CTyAEHTy 3aJaroTcsl JONOIHHUTENBHBIE BOIPOCH IO
oOcyxnaemori Teme. [Ipu MpoBeNeHHH YCTHOTO 3K3aMEHA CTYJACHTY TMPeNoCTaBisieTcsi 45 MUHYT Ha
noaroroBky. Onpoc oOyuyaromerocsi o OWaeTy Ha yCTHOM 3K3aMEHE, KaK MPaBWIIO, AJUTCS OKOJo 1
aCTPOHOMMUYECKOI'O yaca.

IlepeueHb KOHTPOJIBHBIX BOIIPOCOB:

1. B3anMoneicTBrE HOHOB U JIEKTPOHOB C BEIIECTBOM. MeXaHN3MBI NIepelaud X SHEPTHH TBEPIOMY
TENy.

2. banaHc 3HEpruu Npu B3auMOACHCTBUH ITOTOKA I1J1a3Mbl C MATEPHATIOM.

3. OcHOBHbIC KaHaJIbl [OTEPh DHEPIUU NPH B3aUMOACHCTBUM IIOTOKA IUIA3MbI C MAaTEpPHAIOM M HX
OTHOCHUTEJBHBI BKJIaJ B OOUmMH OallaHC SHEPTUU B 3aBUCHMOCTH OT WHTEHCHBHOCTH IOTOKa M
YCIIOBHUH 0OITy4eHHSI.

4. Pemenue YpaBHCHHA TCIUIOMPOBOAHOCTU IJId IMOCTOAHHOTO ITOTOKa TEIJIa, MOCTYIAIOUICTO Ha
MOBCPXHOCTb MaTcpualia. TeMnepaTypa MNOBCPXHOCTH. TemmoBoil CKHH-CJIOH.

5. HpeHCHLHLIﬁ IOTOK OHCPIuu, KOTOpBIﬁ MOXCT [OITIOmAaThCsd MaTrcepuajioMm 3a CUCT
TCIUIOIIPOBOAHOCTH.

6. Tepmuueckoe wucmnapenue Marepuana. Monuzanmus mapa. OOpa3oBaHWE MUIICHHOW TIJIa3MBbl.
TopMokeHne OTOKa B MUILIEHHOM m1a3Me. Ilomtomenne s3Hepruy moToka.

7. DddeKT 3KpaHUPOBKU. DHEPreTHUECKUN TOPOT SKPAaHUPOBKH.

8. IlnotHOCTB, Temmeparypa, COCTaB IMPUIIOBEPXHOCTHOH IUIa3Mbl. OLEHKH KYJIOHOBCKOH JUIMHBI
TOPMOYKEHUS IJIa3MEHHOTO IIOTOKA B 9KPAHHPYIOIIEM CIIOE.

9. Kakoe Konu4yecTBO HCIIAPEHHOTO MaTeprasa J0CTaTOYHO ISl SKPaHUPOBKH ITOBEPXHOCTH?
10. MexaHU3MBI ITepeiadyd SHEPTUU Ha MOBEPXHOCTh Marepuaia Yepe3 3KpaHUPYIOIIHUA CIOH.
11. Dddert «caM03KpaHUPOBKM MIIOTHBIX MOTOKOB CTOJKHOBHTEIBHOM MIa3MBbl.

12. Paznuuust B MeXaHU3MaX 3KPaHUPOBKU TSDKENBIX (BONbGpaM, Mefb) M JEeTKUX (Tpadut, HUTPHUI
0opa) MaTepuanos.

13. DkcnepuMmeHTanbHOE ompeneieHrne kodpuuuenta sKpaHupoBkH. CpaBHEHHE C pe3ylbTaTaMiu
YUCJICHHOI'O MOJEJINPOBAHUSL.

14. Usznyuyenue wmumieHHON Iuta3Mmbl. CroexkTp u3nyuyeHus. VIHTEHCHBHOCTb M IPOCTPAHCTBEHHOE
pacnpeneneHne u3nydeHue. Dpo3usi OKPYKaIOLUINX MaTEpUaIoB MOA JeHCTBUEM H3ITy4CHHUSI.

15. Pa3nuums B Xxapakrepe MOBPEXACHUIN MOBEPXHOCTH MOJ ACHCTBUEM U3ITYYCHHS U TIOTOKA TJIA3MBI.
16. Opo3ust KOHCTPYKIMOHHBIX MaTepHUasioB IMOA JAeiicTBHeM mia3Mbl. Kilaccmyeckue» MexaHU3MBI
9po3uu: (UINUECKOE paclbUICHHE, XHUMHYECKOE paclbUICHHE, PpPaAHallOHHO-CTUMYJINPOBAHHAS
3po3usl.

17. MakpocKkonn4ecKne MEeXaHU3Mbl 9PO3UH: BBIOPOC YAaCTHIl U KaIlellb C MOBEPXHOCTH 00Iy4aeMoro
Marepuaina. Xpynkoe paspyuienne Marepuaios. I1y3pIpbkoBOe KUTICHHE TOBEPXHOCTHOTO CJIOSI.

18. MOXHO JIn BCKUIISITUTD )KUJKOCTh, HArPEBasi €€ C MOBEPXHOCTHU?

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

20. JIBmkeHue pacilaBa IO IMOBEPXHOCTHM MarepHania. llepeMerieHne pacruiaBa ToJ E€HCTBHEM
nasnieHus ma3Mbl. OLeHKH ATUHBI TepemeneHus. CpaBHEeHHE C pe3ybTaTaMy SKCIIEPHUMEHTA.



21. MexayHapoOHbIN SKCIIEPUMEHTANbHBIH TepMosiiepHblid peaktop MUTIP. TloToku Temna u yacTui
Ha creHKy kamepsl WUTOP. Oposus marepwanoB, oOpameHHbIX K Tuiasme. [Ipobnema BbIOOpa
TEIUIO3AIIUTHBIX MaTepuasioB 11 nepBoi crenku UTOP.

22. Kpurepuu BbiOOpa marepuanoB g kamepsl UTOP. Hanbosee nepcrneKTUBHBIE TEIUIO3aIUTHBIC
Marepuaibl. Pe3ynbsrarel HCIIBITAHUI MaTEpPUANOB.

23. [Inazmennas TexHoorus. Gu3ndeckne 0CHOBLI UMITYJILCHOW 00pabOTKH TOBEPXHOCTH.

[IprMepbl KOHTPOJIBHBIX 33IaHUN:

1.

A) OrneHuTs BKIIAJ pPEaKTUBHOW CHJIbI, BO3HHUKAIOIIEH BCIIEJACTBHE HWCIApPEeHUs 00Iy4aeMoro
Marepuana, B yBeJIMUeHUE IABJICHUS Ha MOBEPXHOCTH MaTepHaa.

B) Pemmts 3amaqy 00 OZHOMEPHOM pPAaCHpPOCTPAHEHHMM TEIUIOBOW BOJHBI B Marepuayie IS Cirydas
MOCTOSIHHOTO MOTOKA Tera, MOCTYMAIOLIETO Ha MTOBEPXHOCTb. Koaddumument
TEMIEPATyPOIPOBOAHOCTH 110J1araTh IOCTOSHHBIM.

2.

A) Ouenuts TeMIeparypy 3KpaHUPYIOILEro CJIOS IJIsl Cllydasi YepHOTEIBHOTO M3JTyYeHHs] MUILICHHON
mna3Mbl. [lonmyyeHHBI pe3ynapTar CpaBHUThH C Pe3yjibTaraMu IPsIMbIX M3MepeHui Temriieparypsbl. 1lo
pe3ynbTaraM CpaBHEHUS CIEJIaTh BHIBOJ O PEaIbHOM XapaKTepe U3IIydeHusl.

B) Jyis psima KOHCTPYKIIMOHHBIX MaTtepualioB (Bosib(dpam, Mens, cTainb, OEpUIUIMH, TpaduT) OLEHUTH
MpeeNbHBIA MOTOK SHEPrHH, KOTOPBIH MOXKET MOIVIOMIAThCS MAaTepualioM WU OTBOIUTHCS BIIYOb
MarepHaa 3a c4eT TeIJIONPOBOIHOCTH.

[Tpumepsl SK3aMEHAIMOHHBIX OMJIETOB (3aJaHMH, TECTOB M Jp. MAaTE€pPUAIOB, HCIOIb3YEMbIX IS
MPOBEICHUS 3a4eTa, IK3aMeHa):

1.

A) bananc sHepruu mpu B3aUMOCHCTBHH IJIa3MEHHOTO MOTOKa ¢ MarepuanioM. OCHOBHBIE KaHaJIbl
norepb 3Hepruu. Ponb M3MydYeHWsT MUIIEHHOW Ia3Mbl B oOmieM OajaHce B 3aBHCMMOCTU OT
MHTEHCUBHOCTH TTOTOKA.

B) Ilepenaya sHepruu Ha MOBEepXHOCTh MaTtepuaina. llepemada sHeprum yepes3 dKpaHUPYIOIIUN CIOM.
KOHBEKTHBHBII ~ NEpEeHOC  Temyia, 3JIEeKTPOHHAs  TEIUIONPOBOAHOCTh,  HM3iIydeHHe. ekt
«CaMO3KPaHUPOBKM» IS TUIOTHBIX IOTOKOB IIJIa3MBbl.

2.

A) DxcnepyMeHTalbHbIE METO/bI UCCIIEAOBAHUS XapaKTEPUCTUK 3KPaHUPYIOLIETrO CJIOs: CKOPOCTHAs!
¢doTrocbeMka, onTuueckas HHTEP(EpPOMETpHsi, CIEKTPOCKONHS, Ja3epHOE pacCesiHue, paaualMoOHHAas
Kajopumerpust. ConocraBieHue pe3ybTaToB U3MEPEHU ¢ pe3yabTaTaMH PacyeToB.

B) MexnyHapoaHbliii 3KcIiepUMeHTaIbHBINA TepMosiaepHbiid peakrop M TOP. [loToku Temna u yactui Ha
creHky kamepbl WTOIP. DOposust marepuainos, oOpamieHHbIX K Iuia3me. [IpoGiema BbeiOOpa
TEIUIO3AIIUTHBIX MaTepuasioB 1j1s nepBoi crenku UTOP.

Kpurepuu oueHuBanus
Onenka «otnuuno (10)» BeicTaBisIeTcss oOydaromeMycsi, €CiId OH II0Ka3all BCECTOPOHHHUE,
CHUCTEMaTH3UpPOBaHHbIC, ITyOOKHE 3HaHHUS Y4YeOHOW MpPOrpaMMbl JAWCIUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHSATH UX Ha MIPAKTUKE TPY PEIICHUH KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBIIILHOE 000CHOBAaHUE
MPUHATHIX PEIIEHUN;
omleHka «ormmu4HO (9)» BBICTaBNIAETCS OOydaromieMycsi, €clid OH TI0Ka3all BCECTOPOHHHUE,
CUCTeMaTU3UpPOBaHHbIC, ITyOOKHWE 3HAHUS Y4EOHOW MpOrpamMMbl AWCIHILIMHBI U YMEHUE YBEPEHHO
MPUMEHSThH MX Ha MPaKTHKE MPH PEIICHIH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPABUILHOE 00OCHOBAHHE
MPUHATBHIX PEIICHWH, HO TMpH 3TOM OBUTM JOMYIIEHBI HEOONBIINE HETOYHOCTH, KOTOPHIE OBbLIH
CaMOCTOSATEIBHO OOHAPYKEHBI U HCIIPABIICHBL;
olleHKa «OoTIM4YHO (8)» BBICTaBNIAETCS OOydaromieMycsi, €clid OH TI0Ka3all BCECTOPOHHHUE,
CUCTeMaTU3UpPOBaHHbIC, ITyOOKWE 3HAHUS Y4EOHOW MpOrpamMMbl AWCIHMILIUHBI U YMEHUE YBEPEHHO
MPUMEHSThH MX Ha MPaKTHKE MPH PEIICHIH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPABUILHOE 00OCHOBAHHE
MPUHATHIX PEUICHUH, HO TpPH 3TOM OBUIA JOMYIICHBI HEOONbINIHEe HETOYHOCTH, KOTOPHIE MOCIe
YKa3aHUs 9K3aMeHaTopa ObUIA CaMOCTOSITEIEHO UCIIPABIICHBI;



OLIEHKa «X0po1o (7)» BHICTABIAETCS 00y4alOIEeMyCsl, €CJIM OH TBEPAO 3HACT MaTepHall, TPaMOTHO H 110
CYLIECTBY H3JIaraeT €ro, yMmeeT IPUMEHATh IIOJIyY€HHblE 3HAHHUA Ha IPAKTUKE, HO JOIIyCKaeT
HETOYHOCTH B OTBETE MJIH JIEJIAeT HECYIIECTBEHHBIE OIIMOKY NPHU PELICHUH 3a/1a4;

OLIEHKA «X0pomIo (6)» BBICTABISIETCS 00yUaromEeMyCsl, €CJIM OH TBEP/O 3HAET MaTepHuall, IPaMOTHO U MO
CYLIECTBY H3JIaracT €ro, yMeeT IPUMEHATh IOJY4YEHHbIE 3HAHHWA HA IPAKTHKE, HO JOIyCKaeT
HeOOoJIbIINE OMMOKK B OTBETE W (WJIN) TPH PEIICHUY 3a]1a4;

OLIEHKa «X0po1O (5)» BHICTABIACTCS 00y4alOIIEeMyCsl, €CJIM OH TBEPAO 3HACT MaTepHall, TPaMOTHO H 110
CYLIECTBY H3/1araeT €ro, yMeeT IPUMEHATh IIOJIYYEHHbIE 3HAHMsS Ha IPAKTUKE, HO OTBEYAET
HEYBEPEHHO U (MJIM) JOITycKaeT OMMOKY IPY PELICHUH 3a7ad;

OLICHKA «YIOBJIETBOPHUTENBHO (4)» BBICTABISIETCS OOydarolleMycsi, MOKa3aBIIeMy (pparMeHTapHBIH,
pa3po3HEHHBIH XapaKTep 3HaHWH, HETOYHble (OPMYIMPOBKH 0a30BBIX TOHSATHH, HapyIICHUS
JIOTHYECKON MOCIIEN0BATEIbHOCTH B H3JIOKEHUU IPOIPAMMHOTO MaTEPHaIa, €CJIHA MIPH 3TOM OH BJIAJIEET
OCHOBHBIMU pa3jiellaMi y4eOHOW IMporpaMMbl, HEOOXOAMMBIMU JUIS AAJbHEHIIEr0 00y4eHHs U MOXKET
MPUMEHSTH MOJy4YeHHbIE 3HAaHUA 110 00pa3ly B CTAHJAPTHON CUTYyalLlny;

OLICHKA «YIOBJIETBOPHUTENBHO (3)» BBICTABISICTCS OOydYarolleMycsi, IMOKa3aBIIeMy (pparMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWH, HETOUHble (OPMYIMPOBKH 0a30BBIX TOHSATHH, HapyIICHUS
JIOTUYECKOW TOCIEA0BAaTEIbHOCTH B  M3JOKEHUHM IPOrPaMMHOIO Marepuana, HE BIAJCIOLEMY
HEKOTOPBIMH pasJiellaMi y4yeOHOH MporpamMMbl, HO YMEIOIIEMY NPHMEHSTh HONyYeHHbIE 3HAHHS IO
00pa3ily B CTAaHJapTHON CHTYalluy;

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

OLICHKA «HEYJOBJIETBOPHUTENbHO (1)» BBICTaBIseTCs 00ydaromeMycs, OKa3aBUIeMy [IOJHOE HE3HaHHE
y4eOHON NPOrpaMMbl JUCIUILIMHEI.

5. MeTonuueckne MaTepuaIbl, ONpeIesONIne MPoueIypPbl OIleHHNBAHUS 3HAHUI, YMEHUIl, HABBHIKOB U
(Wy1M) oNbITA AESITEILHOCTH

[Ipu mpoBeneHUH YCTHOrO 3K3aMeHa OOyYarolleMycs NpeaocTaBisieTcss 45 MUHYT Ha IOATOTOBKY.
Ompoc ofyuatomerocs 1o OujeTy Ha YCTHOM SK3aMEHE He [OJDKEH INPEBBIATh IBYX
ACTPOHOMMUYECKHX YacOB.

Bo Bpemsi mpoBeneHusi 3K3aMeHa 0Oyyarommecs MOTYT IIOJIb30BarbCsi MPOrPaMMON TUCLMILIMHEI,
CIIPABOYHOM JIUTEPATYPOM, BEIYUCIUTEIIBHOU TEXHUKOM U CBOUMU KOHCIIEKTAMM.



