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1. [les1u OCBOEHUSA TUCIUTIIAHBI

LensaMu oCcBOEHUS AUCIUILIUHBI ABISETCA (POpMUpOBaHHE Y 00YUYAIOMIUXCS OMPEIeICHHOTO

OO0I1

poeCCHOHATTLHON IeATEILHOCTH.

(m. 5.4 OO6meit xapakrtepuctukun OOII) cocraBa KOMIIETEHIMH JJIsi TOATOTOBKUA K

Kon
KOMITETEHIIH
Hu

HaumeHnoBanmne
KOMIETeHIHI

HNHanKkaTopbl 10CTHXKEHHS KOMIIeTeHIUii

CocraBisiionue pe3yJibTaTOB OCBOCHHUSA (lIeCKpHHTOpbl

KOMIIETeHI[HH)

HaumenoBanue

Kon
HH/AHKATOPA JOCTHKEHHsI

HHIUKaTOpa

Kon

HaunmenoBanue

VK(Y)-2

CriocobeH
YIIPaBJIATh
[POEKTOM Ha
BCEX JTamnax ero
JKM3HEHHOTO
LMKJIa

VYuacTByeT B ynpaBIeHHU
IIPOEKTOM Ha BCEX JTarax
KU3HEHHOTO LUKJIA

IYK(Y)-2.1

YK(Y)-2.1B1

Bunaneer ynpasieHreM IpoeKTaMu B
001aCTH BEICOKOCKOPOCTHBIX
TEIUIOTEXHUYECKUX H3MEPEHHUI;
pacrpe/ielieHUeM 3aJaHUi 1 OOYKICHHEM
JIPYTUX K JOCTIKCHUIO IIENIeH;

yHpaBIEHHEM Pa3pabOTKOH TEXHUYECKOro
3a/[aHKs IPOEKTA, YIPAaBICHUEM peai3aluy
NPOQUIBHON MPOSKTHOM paboTHI;
YIHpPaBJICHHEM HpoLecca 00CYKICHUS 1
JI0pabOTKH IPOEKTA; y4acTUEM B pa3paboTKe
TEXHUYECKOTO 3aJIaHUs IIPOEKTA,
Ppa3paboTKO NPOrpaMmbl peasiu3anum
IPOEKTA B 00JIACTH TEIUIO3HEPIeTHYECKUX
IIPOLIECCOB; OPTaHU3ALHEH IPOBEACHUS
podeCCHOHAIILHOTO 00CYXICHUS [IPOEKTa,
y4acTHEM B BEJICHUH TIPOCKTHOM
JIOKyMEHTallUH; IPOEKTHPOBaHUEM IUIaH-
rpaduka peanusalyy npoeKTa

YK(Y)-2.1Y1

YMeeT 000CHOBBIBATh MPAKTHYECKYIO 1
TEOPETHIECKYIO 3HAYNMOCTb ITOJIy4EHHBIX
Pe3yJIbTaTOB BBICOKOCKOPOCTHBIX
TEIIOTEXHUUYECKHX U3MEPEHHH ; TIPOBEPSITH
1 aHAIU3UPOBATh MIPOEKTHYIO
JIOKyMEHTALlUIO; TIPOTHO3UPOBAThH PA3BUTHE
MIPOLIECCOB B MPOEKTHOM MpodeccroHanbHOM
00J1aCTH; BBIABUTaTh HHHOBAIIMOHHEIC UIIEN
U HeCTaHJIapTHbIE MOAXOIBI K HX
peanu3alyy B LesIX peaan3aliy IPOeKTa;
aHaINU3UPOBATh MIPOEKTHYIO JOKYMEHTAIIHIO;
paccUUTHIBATh KA4€CTBEHHBIE U
KOJIMYECTBEHHBIE PE3YIIbTaThl, CPOKU
BBITIOJIHEHHS! IPOSKTHOH paboThI

YK(Y)-2.131

3HaeT MeTO/bI IPEICTABICHUS U ONUCAHUS
Pe3yIbTaTOB MPOEKTHOH AeATeNbHOCTH;
METO/IbI, KDUTEPUH M MAPAMETPHI OLIEHKH
Pe3yIbTaToOB BHIMOIHEHHUS IPOEKTa;
MPUHIIUIEL, METOABI H TPeOOBaHUS,
IperbsIBIsIeMble K IPOSKTHOH paboTe

OITK(Y)-1

Cnocoben
(dopmynuposar
b LIEJU U 33]1a9H
HCCIIeI0BAHNS,
BBISIBIISITH
HPUOPUTETHI
pelIeHus 3a1ad,
BBIOMpPaTh
KPHTEpUH
OLICHKH

N.OIIK(Y)- Dopmynupyer nenu u
1.1 3a/1a4y UCCIEIOBAHUS

OTIK(Y)-
11V1

YMeer CTaBUTh LEeNH 1 HHHOBAIHOHHBIE
3a/1a91 WHKEHEPHOTo PpOdHIIs B 0071acTH
BBICOKOCKOPOCTHBIX TEIIOTEXHHYECKUX
U3MepeHuit

OTIK(Y)-
1.131

3HaeT COBPEMEHHBIE JOCTHKEHUS HAYKH U
NePEIOBBIX MAITMHOCTPOUTENIBHBIX
TEXHOJIOTHI YHEPreTHUECKOr0 IPOQUILL

Onpenensier
HOCIIeIOBATEIEHOCTh
peleHus 3ana4

MLOTIK(Y)-
1.2

OIK(Y)-
1.2B1

Biageer HaBBIKaMU HaXOXKJICHHS
HECTaHIAPTHBIX peIIeHuH
npodeCCHOHANBHBIX 33a4 B 00JIaCTH
BBICOKOCKOPOCTHBIX TEIIOTEXHUUECKIX
U3MepeHuit

OIIK(Y)-
12v1

YMeeT aHaIM3upoBaTh, HCKaTh 1
BBIPAa0aTHIBATH KOMIIPOMHCCHBIE PELICHHUS C
HCTIONIb30BAaHUEM TITyOOKHX
(yHIaMEHTANbHBIX U CHIEIUAIbHBIX 3HAHUH
B YCJIOBUSIX HEOIIPE/ICICHHOCTH

N.OIIK(Y)- DopMynupyer Kpurepun
13 NPUHSATHUSL PELICHUS

OTIK(Y)-
1.3B1

Brnaneer HaBbIKaMu IPHUMEHEHHUS METO0B
pelIeHus 3a/1a4 ONTUMU3AIHY IapaMeTPOB B
Pa3IMYHBIX CIOXKHBIX CHCTEMAX
BBICOKOCKOPOCTHBIX TEIIOTEXHUYECKUX
HU3MEPEHUH

ONK(Y)-
1.3v1

YMeeT ucnonp30BaTh METO/IBbI PELICHUS
3a7a4 ONTHMHU3ALUK IAPAMETPOB B
Pa3IMYHBIX CIOXKHBIX CHCTEMAX
BBICOKOCKOPOCTHBIX TEMJIOTEXHUUECKUX
HU3MEPEHUH




Cocrapisioniyue pe3yJbTaTOB 0CBOCHHS (JeCKPHITOPBI

Kon HHauKaToOphbl 10CTHKEHHs] KOMITeTeHIH I TS —
KOMITETeHIH HaumenoBanue
HanmenoBanue
" KOMIIETeHIINH Kon HaumenoBanmue
HMHIMKATOPA A0CTHKEHUS Kon
HHAUKATOpa
OTTK(Y)- 3HaeT MEeTO/BI pelIeHus 3a/1ad
1.331 ONTUMHU3ALHUH 1APAMETPOB B PA3IHYHBIX
CJIOXKHBIX CHCTEMax
TIK(Y)-1 CriocobeH N.IIK(Y)-1.1 | O6ecneuenue Harnboee
UCIIONB30BATh TIOJIHOTO UCIIOJIb30BAHUS
riryookue 00BeKTa yInpaBIeHHs
€CTECTBEHHOHAY (TE€XHOJIOTHYECKOI0
YHBIE, nporecca) Uil peleHus
MaTeMaTHIECKH MIOCTaBIICHHBIX 3334 1
eu co0oieHne TpeOOBaHNUI
UHXXEHEpHbIE SHEPreTHYECKOH
3HaHUA IpU a¢dexTuBHOCTH,
IpeaBapUTEIbH MOBBIIIECHUS
OM aHanus3e, MPOU3BOIUTEIbHOCTH
IPOSKTUPOBAHH TpyZAa H KayecTBa
U, CHHTE3E, MPOTYKIINH @OyHKIMOHATEHOTO Ha3HAUCHUS U
pecypcoabdext TIK(Y)-1.133 YCTPOWCTBA COBPEMEHHBIX TEXHUUECKHUX
UBHOU CpPEIICTB NU3MEPEHUS i PETHCTPALINI
IKCILTyaTaIlluu TEXHOJOTHIECKHX I1apaMeTpOB
aBTOMATH3UPOB
AHHBIX U
ABTOMATHYECKH
X CHCTEM
YIIpaBIICHUS
TEIUIOIHEPTeTH
YECKUMHU
Iporeccamy, a
TaKKe CHCTEM
TEIIOTEXHUYEC
KHX U3MEpEHHH
U perucTpaniu
TIK(Y)-4 Crnocoben WN.IIK(Y)-4.1 | Opranusanus u
TIPUMEHSTH U yIIpaBJICHHE TPOBEICHHEM
COBEPILICHCTBOB Hay4YHO-
aTb HCCIIeIOBATEIbCKHX U
(yHIaMeHTaIbH OITBITHO-KOHCTPYKTOPCKHX
ble U paboT, onpeeneHHbIX
IpPHUKIIaHbIe CO3aHUEM
3HaHUSA 110 KOHKYPEHTOCIIOCOOHOH
COBPEMEHHBIM HayKOEMKOMH IPOIYKIINHI
JUHAMHYIHO CoBpeMeHHBIX TEXHOJIOTUH
HM3MEHSIOIIIMCSI TTK(Y)-4.232 TEIUIOTEXHIYECKIX N3MEPEHHH,
TEIUIOIHEPTeTH PETHCTpalNy ITapaMeTPOB JUISl IOCTAaHOBKU U
YECKUM pelIeHus 3a1a4 HHKEHEPHOTo aHaIn3a
TEXHOJIOTHSIM,
TIPUHIAIIAM,
MeToJaM U
CHCTEMaM UX
YIIpaBIICHHS
JULSL IPOPBIBHBIX
Hay4YHO-
HCCIIeI0BATEIbC
KHX padoT
TIK(Y)-6 Criocoben WN.IIK(Y)-6.1 | IloaroroBka mpoexrta TIprMeHeHns: METOIUK BBINOIHEHUS
HIpPOBOAUTH ¢11a00CTOYHBIX BOJ, TIK(Y)-6.1B1 TEIUIOTEXHIYECKHX H3MEPEHHI
TEOPETHIECKHE CHCTEM AUCIETYCPH3AlNH, ' KOHTAKTHBIMHU U OECKOHTAKTHBIMH
u ABTOMATH3ALUH 1 MeTOo/IaMU
9KCIIepHMEHTAIl YIIPaBIICHUS IIpumenenust CoBpeMeHHOTO (HH3UIECKOrO
bHbIC HAYIHBIC UHXEHEePHBIMU CHCTeMaMU 000pyz0oBaHUS U IPHOOPOB IPH PELICHUT
HCCleI0BaHMs 00BEKTOB KalUTAIBHOTO IK(Y)-6.1B2 | mpakTH4eckux 3aiad 1o
TePMOJIUHAMHY CTPOHUTENHCTBA 9KCHEPUMEHTAIBHOMY HCCISIOBAHUIO
€CKUX U TEIUIOYHEPTETHUECKHUX IPOIIECCOB
(usuxo- AHanu3upoBaTh U MPUMEHATh METO/IBI
XUMHYCCKUX DKCIIEPUMEHTAJIBHOTO MCCIIEIOBAHUS
IIPOLIECCOB B MK(Y)-6.1Y2 | bu3HKO-XHUMHYECKUX MPOIECCOB, TOAONPATh
TETI09HEPTETH ONTUMANIBHBIN HOAXOM AT H3ydEeHUs
K¢, a TakxkKe TCIUIOOHECPTCTHICCKHX MPOLCCCOB
CHCTEM UX WN.IIK(Y)-6.2 | OmnepatuBHOe ynpasieHue
KOHTPOJIA 1 paboToii CMEHBI 11exa TIpoBoANTb BKCTIEpUMEHTAIbHbIE
ynpaBJICHUs, (nonmpaznenenus) TOC MK(Y)-6.2Y1 HMCCICIOBAHUS TCINIOOHECPTCTUICCKHUX
HHTCPIPETUPOB ’ MIPOLIECCOB, aHATM3UPOBATh U 00pabaThIBaTh
aTb, 1aBaTh HX pe3yJbTaThl
NpaKTHYECKHE




Kon

KOMIeTeHI!

H

I/IH}]l/lKaTOPLI JIOCTHKEHUSI KOMIIeTeHI[HIi

Cocrapisioniyue pe3yJbTaTOB 0CBOCHHS (JeCKPHITOPBI

10 BHEAPEHUIO
pe3yabpTaToB
HCCIIeIOBaHUN B
IIPOU3BOJICTBO,
KPUTHYECKU HX
HHTEPIPETUPOB
aTh, MyOJIHYHO
MIPECTABIATh U
o0cyxnaTh
Ppe3yJIbTaThl
Hay4YHbBIX
HCCIIeIOBAaHHUN

KOMIIETEeHIHHI)
HaumenoBanune
HaumeHoBaHue
KOMIIETCHIUU Kon HaunmenoBanue
HMHIMKATOPA A0CTHKEHUS Kon
HHIMKATOpPa
pexoMeHaun

2. Mecto aucuuminnsl (Moay.as) B crpykrype OOII

JlucuuiuiiHa OTHOCUTCS K BAapHAaTHBHOMY MEXKIHCHIUTMHAPHOMY NPOPECCHOHATBHOMY
Moayno yacT bioka 1 yueOHoro miana o0pa3oBaTeIbHOM MPOTrPAMMBI.

3. [lnanupyemble pe3yJbTaThbl 00yUeHHsI 10 JHCHHUIIJIMHE

ITocne yCIeurHoro OCBOCHUA JUCHHUIIIIMHBL 6y,Z[YT C(I)OpMI/IpOBaHBI PE3yIbTAaThbl O6y‘I€HHHI

IlnanupyeMble pe3yIbTaThl 00y4eHHs 110 AUCUHUILIHHE Hnpukarop
Kon HanmeHnoBanue JIOCTHKEHH S
KOMIIETCHIINHU
P11 [lpumensaTy TayOOKHME 3HaHUS B  O0JACTH  COBPEMEHHBIX  TEXHOJIOTHH
TEIUIOTEXHUYECKUX HM3MEPEHUH, pErucTpaluM NapaMeTpoB M CHCTEM HX | LL.VK(Y)-2.1,
yOpaBJIeHUs] Ul TIOCTAHOBKM W PpEIICHUs 3alad HMHXEHEPHOro aHanusa, | U.OMK(Y)-1.1,
CBSI3aHHBIX C CO3/IaHMEM W SKCIUTyaTalMed TeroTeXHudeckoro odopynoBanus u | M.ONK(Y)-1.2,
YCTAaHOBOK, C MCIIONIb30BAaHMEM CHCTEMHOTO aHajIu3a U Mojenupopanus oobektop | M.OIK(Y)-1.3
U TIIPOLIECCOB TEIUIO3HEPIeTUKU
P2 | PaspabaTeiBaTh ¥ IUIAHHPOBATH K Pa3pabOTKE TEXHOIOTHYECKUE MPOLECCHI, | Y.OMK(Y)-1.1,
IPOEKTUPOBaTh M HCIOJIb30BaTh HOBOE TEIUIOTEXHHWYECKoe oOopymoBanue u | M.OIK(Y)-1.2,
TEIUIOTEXHUYECKHE YCTAHOBKM, B TOM YHCJIE C NPUMEHEHHEM coBpeMeHHbIX | M.OIIK(Y)-1.3,
TEXHOJIOTHI TeIUIOTEXHMIECKUX M3MEPEeHHH, perucTpannn napamerpos u cucrem | MIIK(Y)-4.1,
UX YIIpaBJIeHUs M.IIK(Y)-6.2
P 3 | Ucnonb3oBaTh COBpEMEHHBIE AOCTHKCHUS HAyKH M TEPEJOBOH TEXHOJIOTHH B
TEOPETUYECKUX M OKCIEPHMMEHTAIbHBIX HAYYHBIX MCCIEJOBAaHUAX B 00macTv | U.ITK(Y)-1.1,
COBPEMEHHBIX TEXHOJOTMH TEIJIOTEXHHYECKMX HW3MEepeHHH, perucrpauun | U.IK(V)-4.1,
napaMeTpoB W CHCTEM WX YIpaBIICHHs, MHTEPIPETUPOBaTh W mnpenctavisath ux | MIIK(Y)-6.1,
pe3yibTaThl, JaBaTh MNPaKTHYECKMEe peKoMeHmamuu no BHeapeHmio B | AIIK(Y)-6.2
MPOM3BOJICTBO

OLICHO‘IHLIC MCpPONPUATUA TCKYHICTO KOHTPOJSA U HpOMC)KYTOQHOﬁ arrecrauuu IMpeaACTaBJICHLI B
KaJICHIapHOM peI\/’ITI/IHF-HJ'IaHe JAUCITMITIIMHBI.




4. CTpyKTYpa M coiep:KaHue JUCIHUIIIHHbI

OcHOBHBIE BU/IbI Y4€OHOI 1eSITeJIbHOCTH

Paznebl AMCHUMIIMHBI Dopmupyemblii Buabl yueOHoii 1eATeIbHOCTH O0bem
pe3yabTar BpEMEHH, Y.
00yuyeHus no
JUCHHUIIIHHE
Pasznea (moayan) 1. Pl Jlekun 2
KonTakTHbIe U 0€CKOHTAKTHBbIE [IpakTrueckue 3aHaTH 2
cnoco0bl u3MepeHusi. Onruyeckune JlaGopaTopHbIe 3aHATHUS 6
MeToAbl. BhICOKOCKOpOCTHAS CamocrositenpHas padbora 15
BH/ICOPEeruCTPALlUSA
Pa3znes (moay.n) 2. Pa2, P[3 | Jlekuu 2
JKCIEePUMEHTAJIbHOE [IpakTryeckue 3aHATHs 4
HCCJIeI0BaHM e TelJ10(pu3n4ecKux JlaboparopHsble 3aHATHS 8
U Ta30JHHAMMYCCKHMX ITPOUECCOB. CamocrositenbHas padbora 15
HN3mepeHue CKOPOCTH ABHAKECHUS
cpelbl
Paszpnen (Mogyas) 3. P2, P[3 | Jlexkuu 2
JKCcnepuMeHTaIbHOe [IpakTrueckue 3aHATHS 6
HCCJIeI0BAHME TeII0(pu3nYeCKUX JlaboparopHsble 3aHATHS 4
U Ta30MHAMHYECKHX INPOLECCOB. CamocrosTenbHas paboTa 15
HN3mepeHue 1MCNIEPCHOCTH NMOTOKA
Pazjnen (Mogyanb) 4. P12, P13 | Jlexumm 2
JKCNepUMEeHTATbHOE [IpakTrueckue 3aHaTHs 4
HCCJIe0BAHHE TeII0(PU3NYECKUX JlaboparopHble 3aHATHS 6
U Ta30JUHAMHYECKHX IPOIECCOB. CamocrosiTenpHas padora 15
HN3mepenue Temnepatypbl NOTOKA

Coneprxkanue pa3iesoB AUCITUTUTHHBI:

Paznen 1. Konmakmmuoie u 6eckonmakmusie cnocoosl uzmepenus. Onmuueckue memoosl.
Buicoxkockopocmuasn sudeopecucmpayusn

Kpamxoe cooepocanue pazoena. TexHONOIMH TEIUIOTEXHUYECKUX H3MEpeHuil (mpoiiioe,
HacTosdlee u Oynymee). KoHTakTHbIE 1 OECKOHTAKTHBIE METO/IbI TEIUIOTEXHUYECKUX U3MEPEHUHN U
cpeacTsa aBToMaTu3auuu. ONTHYECKNE METOBI.

TeMbl JeKI N
1. «KoHTakTHBIE ¥ OECKOHTAKTHBIE CIIOCOOBI
BricokockopocTHast BUAEOPETUCTPALIUS».

HU3MCPCHHUA. OnTuyeckue MCETO/JBI.

Tembl NIpaKTHYECKUX 3AHATHI:
1. «Onenka cucTteMaTMYecKOH U CIy4allHOM MOTPEIIHOCTH M3MEPEHHUs CKOpocTed u
pa3MepoB 0OBEKTOB MPH aHAJIU3E 3aIIMCH C BBICOKOCKOPOCTHOW BUJIEOKaAMEPhI».

Ha3panus 1abopaTtopHbIxX padoT:

1. «BBICOKOCKOPOCTHASI BUCOPETUCTPAITUS JAHHBIX ).

2. «/3ydyeHue aBTOMATHU3MPOBAHHOW CHUCTEMBI aHalM3a JBUKEHHS BBICOKOCKOPOCTHBIX
IrHAMUYECKUX 00bekTOB « TEMA Automotivey.

3. «M3ydyeHue KpOCCKOPPENSIIMOHHOTO H3MEPUTETHHOTO KOMITJIEKCA Ta3ePHON JTUArHOCTUKHI
IIOTOKOBY.




Paznen 2. Ixcnepumenmanvrnoe ucciedosanue meniouzuueckux u 2a300UHAMUYUECKUX

npoueccos. Hzmepenue ckopocmu 08udxceHus cpeovt

Kpamkoe codepowcanue paszdena. VI3mepeHue CKOpOCTH IBMXKEHMsI cpelpl. M3yueHue MeToJ0B
nudpoBol azepHOM BU3YyaNHM3alUH, HU(PPOBOH CTEPEOCKONMMYECKOW JIa3epHOW BHU3yallM3alluH,
HEeperyJsIpHON U(GPOBOH JIa3epHON BU3yaTH3aIUH.

TeMmbl JIeKIH:
1. «DxcrnepuMeHTaIbHOE  HMCCIENOBAaHUE  TEINIOQU3MYECKUX M Ta30JIMHAMHYECKHUX
npoueccoB. MI3MepeHne CKOPOCTU JBHKEHUS CPEIBIY.

TeMbl NpaKTUYECKUX 3aHATHIL:
1. «OnpeneneHue BpeMEHHOM 3a7€P>KKH B TIape KaApoB P peanu3anuu metogaa PIVy.
2. «Ormpenenenue pazMepa perucTpallioOHHON 00JacTu mpu HacTpoiike merona PIVy.

Ha3panus 1abopaTtopHbIx padoT:

1. «U3yyenue nmporpammuoro obecredenust ActualFlowy.

2. «M3yyeHHne MaHOPAMHOTO ONTHYECKOTO MeTOoAa HU(PPOBOHM TPacCCEpHOW BHU3yaTH3AIHU
«Particle Image Velocimetry» (PIV)».

3. «M3yuyenme Mertoma 1udpoBoOi TpaccepHoi Busyanmsanmm  «Particle  Tracking
Velocimetry» (PTV)».

4. «U3yuenue Metona mudpoBoil TpaccepHoi Bu3yanm3auuu «Stereoscopic Particle Image
Velocimetry» (Stereo PIV)».

Paznen 3. 3Kcnepumenmaﬂbnoe uccieooeanue menﬂodmmuecmtx U 2a300UHAMUUECKUX

npoveccoe. I/I3mepenue 0ucnepcn0cmu nomoka

Kpamroe cooepocanue pazoena. VI3yueHne u3MepeHus AUCIEPCHOCTH MOTOKa. M3yueHune TeHeBOH
dotorpadun 06pa3oB yactuil. MzyueHue MeTo0B HHTEPHEPOMETPHUIECKON BU3yAITU3aMHA 00pa30B
YaCTHII.

TeMbl JeKINA:
1. DkcnepuMEeHTAIBHOE MCCIIEIOBAaHNE TETUIO(QU3NISCKUX U Ta30IMHAMHUYECKUX MPOIIECCOB.
N3mepenne 1ucnepcHOCTH MOTOKaA.

Tembl NIpaKTHYECKUX 3AHATHI:

1. «Omnpenenenune pazmepa cpepuueckoil MPO3pavyHOl Karuii Mo ee WHTephepeHIIMOHHON
KapTHHE.

2. «Ormpenenenne XapakTepUCTUK MHTEPPEPEHIIMOHHBIX KaPTUH Pa3IHUHBIX KUIKOCTEH».

3. «Ormpenenenue CpeAHEro JuaMeTpa KalUlM M0 33JaHHOMY IOpOry OWHapu3aluu Mpu
peanuzauuu SP n3mepeHuii».

Ha3zBanus ja6opaTopHbIX padoT:

1. «M3ydyenue wmerona uudpoBoil TpaccepHoi Buzyanuzauuu «Interferometric Particle
Imaging» (IPI)».

2. «M3yuenue merona TeneBoil portorpapuu «Shadow Photography» (SP)».

Paznea 4. 3Kcnepwneumaﬂbuoe uccieooeanue menﬂod)u:{uuecxux U 2a300UHAMUYECKUX

npoueccos. Hzmepenue memnepamypot nomokxa

Kpamrxoe cooepocanue pazodena. VI3yueHue OECKOHTAKTHBIX METOAOB HM3MEPEHUS TeMIIEpaTyphl
ra3oBbIX M KUJIKOCTHBIX MOTOKOB. M3ydyeHue METOJOB Ja3epHOM  MHIYLIMPOBAHHOMU




docdopecreHnnn U GIyOPECHEHITUH.

TeMmbl JIeKIHM:

1

. DKCIIEpUMEHTAJIbHOE MCCIIEJ0BAHNE TEIIO(PU3NUECKUX U Ta30AMHAMHUYECKUX MPOLIECCOB.
N3mepenue temiieparypsl IOTOKA.

TeMbl NpaKTHYECKUX 3aHATHIA:

1.
2.

«OneHka cucremMaTuyeckoil norpemnoctu uamepenus: PLIF metoma.
«Ol1eHKa BIUSHUS 3aIIyMJIEHHOCTH M300pakKeHUs HA CUCTEMATHYECKYIO TOTPEUTHOCTh
u3Mmepenus LIP merona».

Ha3zBanus 1adbopaTopHbIX padoT:

1.
2.

3.

«M3yuenune nporpaMMHoro odecrieuenus: DaVisy.

«M3yueHne maHOPaMHOTO ONTHUYECKOT0 METOJa TUIOCKOCTHOW JIa3epHO-UHTyITUPOBAHHOMN
¢bnyopecueniu «Planar Laser Induced Fluorescence» (PLIF)».

«/3yyeHne  MaHOPaMHOTO  ONTHYECKOTO  METOJAA  JIa3epHOW  MHIYLHMPOBAHHOM
docdopecuennun «Laser Induced Phosphorescence» (LIP)».

5. Opranusanusi cCaMOCTOATEIbLHON PadoThI CTY/ICHTOB

CamocrosiTenbHast paboTa CTyJI€HTOB IPU U3YYEHUH JUCLMILIMHBI (MOIYJIs) IPELyCMOTpEHA
B CJIEAYIOUIMX BUAAX U popMax:

Pabora c IEKIMOHHBIM MaTEpUAIIOM, IOMCK M 0030p JHUTEPAaTyphl M AJIEKTPOHHBIX
HMCTOYHUKOB WH(OpMAIMU IO MHIUBUAYAIBHO 3aJaHHOM MpobiieMe Kypca,

W3ydeHue TeM, BBIHECEHHBIX Ha CAMOCTOSITENIbHYIO TPOPabOTKY;

[ToaroToBka K 1a00paTOpHBIM PabOTaM M MPAKTHYECKUM 3aHATHSIM,

[TonroroBka Kk KOHTPOJIBHOU paboOTe, K 3aUeTy.

6. YueOHo-MeTOAMYecKOe U MH(OPMAIIMOHHOE o0ecTiedeHne AU CIUTIIHHBI

6.1. YueOHO-MeTOAMYECKOE 00ecIeYeHHeE.

1.

HIummapes B. FO. Texnuueckue usmepeHus u npubopsl : ydeOHUK ais Bys3oB / B. IO.
Hlummape. — 2-e w3, wucnp. — Mocksa: Axagemusi, 2020. — 384 c.
(http://catalog.lib.tpu.ru/catalogue/simple/document/RU~2FURAIT~2F447758)
Atpomenko HO.K. IlpuMmeHeHune maHOpaMHBIX ONTHYECKHUX METOJOB IMPU PErucTpanuu
Teropu3nuecKux mapameTpoB : yueOHoe mocodue / FO. K. Atpomenko, P. C. Bonkos, I1.
A. Crpuxak. — Tomck: CIIb I'paduxe, 2017. — 123 c.
(http://www.lib.tpu.ru/fulltext2/m/2017/mQ73.pdf).

JlomoJiHUTeIbHAS JINTEpaTypa:

Atpomenko FO.K. M3mepenue temnosneprerndyeckux mnapamerpoB / HO.K. Atpomenko,
ILA. Crpmxak. — Tomck: AnKowm, 2017. — 163 C.
http://www.lib.tpu.ru/fulltext2/m/2017/m070.pdf

[IpaBukoB KO.M. MeTtponoruyeckoe obecrieueHre nNpon3BoAcTBa: yueoHoe nocodue / FO.M.
[IpaBukos, I'.P. Mycinuna. — M.: KnoPyc, 2011. — 240 c.

Glushkov, D.O., Feoktistov, D.V., Kuznetsov, G.V., Batishcheva, K.A., Kudelova, T.,
Paushkina, K.K. Conditions and characteristics of droplets breakup for industrial waste-
derived fuel suspensions ignited in high-temperature air // Fuel. — 2020. — Vol. 265. —
Article number 116915. Pexum npoctryma: http://dx.doi.org/10.1016/j.fuel.2019.116915,
cBOOO/IHBIN. — 3arl. C 3KpaHa.



http://www.lib.tpu.ru/fulltext2/m/2017/m073.pdf
http://www.lib.tpu.ru/fulltext2/m/2017/m070.pdf

4.

6.2.

Volkov, R.S., Strizhak, P.A. Using Planar Laser Induced Fluorescence and Micro Particle
Image Velocimetry to study the heating of a droplet with different tracers and schemes of
attaching it on a holder // International Journal of Thermal Sciences. — 2021. — Vol. 159. —
Article number 106603. Pexum J0CTyIIa:
http://dx.doi.org/10.1016/j.ijthermalsci.2020.106603, cBoGogHbBIi. — 3ari. ¢ 3KpaHa.
Strizhak, P., Volkov, R., Moussa, O., Tarlet, D., Bellettre, J. Measuring temperature of
emulsion and immiscible two-component drops until micro-explosion using two-color LIF //
International Journal of Heat and Mass Transfer. — 2020. — Vol. 163. — Article number
120505. Pexum goctyna: http://dx.doi.org/10.1016/].ijheatmasstransfer.2020.120505,
CBOOOJTHBIN. — 3ari. ¢ 3KpaHa.

Volkov, R.S., Strizhak, P.A. Using Planar Laser Induced Fluorescence to determine
temperature fields of drops, films, and aerosols // Measurement: Journal of the International
Measurement Confederation. — 2020. — Vol. 153. — Article number 107439. Pexum
noctyma: http://dx.doi.org/10.1016/j.measurement.2019.107439, cBoGoaubIii. — 3aria. ¢
JKpaHa.

HNudopmanuonHoe 1 nporpaMMHoe odecriedeHue

Internet-pecypcst (B 1.4. B cpene LMS MOODLE wu np. oGpa3oBarenbHbie U OHOTHOTESYHBIC
pecypcbl):

1.

2.

10.

11.

12.

13.

Temnodusuka BBICOKMX TemmepaTyp [DnekTpoHHbIH pecypc]. Pexum  nmocryna:
http://www.maik.ru/cgi-bin/list.pl?page=teplofiz, ceo6GoanbIit. — 3ari. ¢ sKpaHa.
Temnoduszuka u  a’pomMexaHuka  [DIEKTpoHHBIM  pecypc]. Pexum  goctyma:
http://www.sibran.ru/journals/TiA/, ceo60aHbIN. — 3ari1. ¢ 3KpaHa.

BbruncnuTenbHple  TEXHOJOTUU [OnexkTpoHHBI  pecypc]. Pexxum  pmoctyma:
http://www.ict.nsc.ru/jct/, ceoboaHbIi. — 3ariL. ¢ FKpaHa.

WnxenepHo-pusmueckuii  xypHan  [OnektpoHHbld  pecypc]. Pexum  moctyma:
http://www.itmo.by/ru/publications/, ceo6oaHbI#. — 3ari. ¢ sKpaHa.

Measurement Science and Technology [Daekrponnsiii pecypc]. Pexum mocryma:
http://iopscience.iop.org/0957-0233/, cBoOoaHBII. — 3ariI. ¢ SKpaHa.

Experiments in Fluids [DnexTpoHHBII pecypc]. Pexxum JIOCTYTIa:
http://link.springer.com/journal/348, cBoboaHbIi. — 3ariI. ¢ SKpaHa.
PIV METOJ (ocHOBBI) [DnexrponHsIii pecypc]. Pexxum JIOCTYyTIA:

https://www.youtube.com/watch?v=0Z6 AKMA7zFY, cBoOOaHbI#. — 3aril. ¢ 9KpaHa.
PIV meron (mpuMmep BBINONHEHUsT OJKCIEPUMEHTa) [DneKTpoHHBIH pecypc]. Pexunm

noctyma: https://www.youtube.com/watch?v=JbuuhpQCWz8, cBoGoaubIii. — 3ara. ¢
JKpaHa.

PIV Meron (mpumep peanu3aniyl KpOCCKOPPEISIMOHHOTO alroputMa oOpabOTKH JaHHBIX
Ha puMepe Martna0) [DnexTponHsbIit pecypc]. Pexum JIOCTyTIA:

https://www.youtube.com/watch?v=C6gefvUx7TO0, cBoGoaHbIi. — 3ari. ¢ 3KpaHa.
PIV metoxn (mpumep peanu3anuu KpOCCKOPPEISLMOHHOIO alropuTMa 0O0pabOTKH AaHHBIX
Ha npuMepe Matnab) [DnexkrponHsIit pecypc]. Pexum JOCTYyIIA:
https://www.youtube.com/watch?v=Sp30ung07Qc, cBoOOaHbI. — 3ari. ¢ 3KpaHa.
PIV Meron (mpumep peanu3aniyl KPOCCKOPPEISIUOHHOTIO alrOpUTMa 00pabOTKH JaHHBIX

Ha [IpUMepe Martna6) [OnexrponHnsiit pecypc]. Pexum JocTymna:
https://www.youtube.com/watch?v=LXtrEX5X6SI, cBo6oHbIi. — 3ari. ¢ SKpaHa.
Stereo PIV meron (ocHOBBI) [DnexTponHsIit pecypc]. Pexxum JOCTYyTIa:

https://www.youtube.com/watch?v=T1J0HcdQUmME, cBoGoHbIi. — 3ari. ¢ 3KpaHa.
OO0bsicnenne siBiaenus: uHtepdepenimu (IPl meron) [Dnexrponnslit pecypc]. Pexum
nocryma: https://www.youtube.com/watch?v=UprbjvIAfqg, ceo6oaHbIi. — 3ari. ¢ FKpaHa.



http://www.maik.ru/cgi-bin/list.pl?page=teplofiz
http://www.itmo.by/ru/publications/
http://iopscience.iop.org/0957-0233/
http://link.springer.com/journal/348
https://www.youtube.com/watch?v=OZ6AKMA7zFY
https://www.youtube.com/watch?v=JbuuhpQCWz8
https://www.youtube.com/watch?v=C6qefvUx7T0
https://www.youtube.com/watch?v=Sp3Ounq07Qc
https://www.youtube.com/watch?v=LXtrEX5X6SI
https://www.youtube.com/watch?v=T1J0HcdQUmE
https://www.youtube.com/watch?v=UprbjvIAfqg

14.

15.

16.

17.

18.

OO0bsicnenne siBiaeHus: uHtepdepenimu (IPl meron) [Dnexrponnslit pecypc]. Pexum
noctyma: https://www.youtube.com/watch?v=wiSijjo7wkQ, cBo6oaHBIi. — 3aril. ¢ SKpaHa.
W3mepenue pa3MepoB YacTHIl METOOM JuHamudeckoro paccesuus (DLS) [DnexTpoHHbI#
pecypc]. Pesxum JOCTYyIIA: https://www.youtube.com/watch?v=_6Hmydf1MDI,
CBOOOJIHBIN. — 3aril. ¢ 3KpaHa.

W3mepenue pa3MepoB YacTUI] METOAOM AuHaMH4YecKoro paccesuusi (DLS) [DaekTpoHHbIi
pecypc]. Pexxum mocryma: https://www.youtube.com/watch?v=E5auQ5wIlauk, cBoGo1HbIi.

— 3ariL. ¢ ’KpaHa.

OcuoBbl  ¢uryopecuenuun  (LIF)  [Dnekrponnsiit  pecypc]. Pexum  gocryma:
https://www.youtube.com/watch?v=ArW8jbDPhcs, cBoboaHbIii. — 3ari1. ¢ SKpaHa.
OcuoBbl  ¢uryopecuenuun  (LIF)  [Dnekrponnsiit  pecypc]. Pexum  gocryma:

https://www.youtube.com/watch?v=TzcRE1gOIlgo, cBo6oaubIii. — 3ari. ¢ sKpaHa.

JInnieH3noHHOE MporpammHoe obecriedeHue (B coorsercTBuu ¢ IlepeuHemM JIMIEH3MOHHOTO
nporpaMmMHoro odecnedenus TIIY):
1O «ActualFlowy» (UT CO PAH). Bepcust 1.17.5.
IT1O «DaVis» (LaVision Inc.). Bepcus 10.0.

I10 «Tema Automotive» (IMAGE SYSTEMS).
Microsoft Office 2007 Standard Russian Academic; Microsoft Office 2013 Standard

1.

2.
3.
4

oo

Russian Academic;

Document Foundation LibreOffice;

Cisco Webex Meetings;
Zoom Zoom.

7. Oco0ObIe Tp660BaHI/Iﬂ K MaTE€pUAJIBbHO-TEXHUYIECCKOMY o0ecneyeHuI0 AUCHHUIIIMHBI

B y‘le6HOM nmponecce HCIOJIb3YCTCA CJIICAYHOIICC J'Ia60paTOpHO€ O60py,Z[OBaHI/Ie JJIA

MPAKTUYECKHUX M Ja00PATOPHBIX 3aHSATHIA:

Ne HauMeHoBaHMe CieNHATBLHBIX
ToMemenuii HanmenoBaHune 000py10BaHHs
1. Aynauropust st npoBeaeHns yuebubix | Kommekt yaeOHoit mebenu ra 10 mocamounsix mect;kad aust ogex st - 2
3aHATHIA BCEX TUIIOB, KYPCOBOTO mt.;lkad mis gokymenTos - 1 mr.;Tymba crarmonapsas - 10 mr.; Tymba
MIPOEKTUPOBAHUS, KOHCYJIbTALNH, nojakarHas - 1 mr.;
TEKYLIEro KOHTPOoJIs U npoMexxyTouHoi | Kommberotep - 13 mit.; [Ipuntep - 4 mr.
aTTecTanuy (KOMIBIOTEPHBIH KJ1acc)
634034, Tomckast 06sacTb, . TOMCK,
Jlenuna npocnekr, 30a,
28
2. AynauTopust aist npoBesieHnst ydeOHslx | JlaboparopHas ycranoska "Hccien.momenup.nHGOpMAIL. -H3MEPHUT. CUC-M
3aHATHI BCEX THIIOB, KyPCOBOTO aBTOMAaTH4.KOHTP.U perymupoBan.” - 1 mT.;IIpubop anamorossrii A-502-202
TPOEKTHPOBAHNSI, KOHCY/IbTALHH, - 1 mr.;JIabopaTopnas pabota 1 "M3y4yeHue, moBepka 1 KaauOpoBKa
TEKYIEro KOHTPOJIS M POMEXKYTOUHON | mpeo6pasosateneii Temneparyphl” - 1 mt.;ITorenmuomerp Juck-250 - 2
arrectauum (yaeOHas naboparopmus) wT.;JJabopatopHslii kKoMmiekce 6 [okasbiBaronIue, pErHCTPUPYIOIUEH,
634034, Tomckas 00macTs, r. ToMcK, CUTHAITU3UPYIOIIHE, peryaupyromme npubopst - 1 mr.;Pacxomomep ATC - 1
Jlennna npocmexr, 30a, wr.;JlaGopatopHast ycraHoBa "U3yueHue,kanu6-ka i MoBepka MpUOpoB U
219 npeobpaz.temmepat.” - 2 mT.;JlaboparopHas ycraHosa "H3ydeHue,kanno-ka
¥ TIOBepKa mpuOpoB u npeodpas.mapnenns” - 1 mr.;[Ipudop UIIAC - 1
mrt.;JlJabopaTopHBId KOMIUTEKC 5 V3yueHne, KamuOpoBKa U IOBEpKa
raszoaHanm3atopos - 1 mr.;JlaboparopHas pabdora 3 M3yueHne KOMIUIEKTa
pacxooMepa nepeMeHHoro nepenana nasinenus [loepka npeodpo3oBarens
pasHoctu gasnenus - 1 mr.;[Ipudop PI1-160 - 2
mt.;JIab.yct."Mccnen.pacnpeneneHHbIX cUC-M
YIPaBIL.TEIIOdHEKPr.o0bekTamMu." - 4 mT.; TepMocTaT )KUAKOCTHBIN
Tepmotect-100 - 1 mT.;MHOTOQYHKIIMOHANEHBIH Kanmubparop Merpan-510-
I[IKM - 3 mwr.;[Ipu6op KII1-T - 1 mr.;JJabopaTopHas pabora 2 "M3ydenue,
TIOBEpKa U yJaJIeHHasl KaIMOPOBKa MHTEIUIEKTYaIbHBIX IpeoOpa3oBaTeei
nmasnenns” - 1 mr.;V3mepurens-perynstop tem - 1 mr.;JlaboparopHbrit
KoMIUTeKe 4 M3ydeHue u noBepka TArOHAIIOPOMEPOB - 1 mT.;
Hocka aynuropHast HactenHas - 1 mr.;IlIkad mis nokymeHnTos - 1
wT.;KoMrutexkt yueOHoit Mebenu Ha 18 mocagouHbIX MecT;
Kommeiotep - 3 wt.; [lpunrep - 2 mr.; IIpoektop - 1 mt.; TeneBusop - 1 mrT.
3. AypuTopust aust npoBesieHust y4eOHbIX | TumoBoif KOMIIEKT yaeOHOT0 000pyI0BaHUS ISl POBEACHHUS



https://www.youtube.com/watch?v=wiSijjo7wkQ
https://www.youtube.com/watch?v=_6Hmydf1MDI
https://www.youtube.com/watch?v=E5auQ5wIauk
https://www.youtube.com/watch?v=ArW8jbDPhcs
https://www.youtube.com/watch?v=TzcRE1gOlgo

3aHSTHI BCEX TUIIOB, KypCOBOTO
NPOEKTHPOBAHUS, KOHCYJIbTaLlUH,
TEKYILEro KOHTPOJIS ¥ IIPOMEXYTOYHON
aTtectanu (yaeOHas nabopatopusi)
634034, Tomckast 06sacTb, . TOMCK,
Jlenuna npocnexr, 30a,

3JIEKTPUYECKUX U3MEPEHUH U u3ydeHust ocHOB MeTposoruu JIb-D1uM-1 -
5 mr.;JIa6.yct. "Mccnen.momenup.u pazpad-ka cuctem
AaBTOMATHY.yNpaBi.TeIIodHepr.oobekTamMu" - 1 mt.;Kommieke amst
paspabotku MoGuisHOTrO pobora LabVIEW Robotics sbRIO Academic Kit -
1 m.;J1a6.ycT.Ned "Tex.cp-Ba cHC-MBI aBTOMAT.PETYIINP.C PETYIHPYIOLIIHM
ycrpoiictso tuma PI14" - 1 mt.;JIa6.yct.Ne2 "Tex.cp-Ba cuc-Mbl

110 aBTOMAT.PETYJINP.C PEryIUPYIONINM ycTpoiicTBo THa PI14" - 1
mt.;Jlaboparopuslii crenn CrcteMsl aBTOMaTH3aIMy 1 ynpasieHus CAY-
MAKC - 2 wt.;JIa6.ycr."Uccnen.momenup.u pa3pad-ka cuc-m
aBTOMATHY. yIIPaBIL. TEIIOHEPT.00beKTaMu" - 1
mrt.;J1ab.yct."Mcenen.pacnpeseieHHBIX CHC-M
yIpaBiL.TEIUIOIHEKPr.o0bekTamMu." - 2 mT.;J1a6.ycT.Ne2 "Tex.cp-Ba crc-Mbl
aBTOMAT.pEryJINp.C MEKPOIPOI-bIM KoHTpoiutepoM KPOCC" - 1
mt.;JIa6.yct.Nel "Tex.cp-Ba cHCTEMBI aBTOMAT.PETYJIUP.C MEKPOIPOI[-bIM
xonTpoiuiepomM KPOCC" - 1 mit.;JlaGopaTtopHas ycraHoBka "HMccnenoBanue
MOJIENPOBaHKeE 1 pa3paboTKa CHCTEM aBTOMAaTHYECKOTO yIPaBICHUS
TEIUIOIHEPTeTHYECKUMHU 00BeKTaMu" - 1 mrt.;

Hocka ayauropHast moBopotHas - 3 w.;IIkad mis omexast - 1
mt.;Komrutekt yueOHoi MeGenu Ha 12 mocaouHbIX MECT;

Kommnerotep - 4 mr.

Komnstorep - 16 mrt.; Jlocka aynutopHas HacTeHHas - 1 mrt.; Kommiuekr
yueOHOM Mebenu Ha 16 mocaTOYHbIX MECT

4. Aynmuropus - JUTSt
CaMOCTOSITEILHOM paboTh
00YYarOIMXCsl, UMEETCS MOAKIIOUCHHE
Kk ceru "UHTepHer" m pmoctym B
3JIEKTPOHHYIO HH(POPMAITIOHHO-
00pa3oBaTeNBHYIO Cpey

634034, Tomckast 06sacTb, . TOMCK,
Ycosa ynuna, 7, 120

IIOMCIICHUEC

Pabouass mporpamma cocrtaBieHa Ha ocHoBe OOMIeH XapaKTEpUCTUKU 0O0pa30BaTEILHOM
nporpamMmbl 1o HampasieHuto 13.04.01 TemmosHepreTnka U TEINIOTEXHHKA, HPOQHIIb
«ABTOMaTHU3aIUs TEIUIOHEPTeTUYECKUX mporeccoBy (mpuema 2020 r., ouHas opMa oOydeHus).

Pazpabor4uk: /
JIOIDKHOCTB — 7 [%(0)
Jlonent UIII®BII L W Boukos P.C.
7

IIporpamma onmobpena Ha 3acemanmu HOIL[ U.H. ByrakoBa (mpoToxon ot «26» urons 2020 r. Ne
44).

3aBenyromuii Kadenpoi - pykosogurens HOL] I.H. Byrakosa

Ha IpaBax kadenpsl ;
W 73asopun A.C./

I.T.H, mpodeccop




JIncr usmenenuii padoydeil nporpaMmsl:

YueoHblii rox

CopepixaHue /M3MeHeHH e

O0cy:x1eH0 Ha 3acelaHNH
HOII U.H. ByrakoBa
(mpoToKo.T)




