degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
2IPOKOCMHYECKUX TEXHOJIOTHIi

C.C. HeroasieB

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

Mo JMCHUIJINHE: Buzyanuszanus

10 HANIPABJIEHMIO: WNudopmarika v BEIYUCIUTENLHAS TEXHUKA

npo¢uib NOATOTOBKHU: IIporpaMmHast HHXEHEPUS
IepeaoBasi UHKXEHEPHA IIKOJa PaJloJIOKAMK, PaJIUOHABUTallUH U IPOTPaMMHOU
HWHXKCHCPUU
Kaq)e;[pa a3p0(1)1/131/1qec1<0r0 1 JICTHOTI'O SKCIICPUMCHTA

Kypc: 4

KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMBbI IPOMEKYTOUHOH arTectanuu: 7 (oceHHuil) - JluddepeHpoBanHblii 3a4eT

AynutopHbix yacoB: 30 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsbl: () yac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 15 gac.

Bcero gacos: 45, Bcero 3ad. ef.: 1

[Iporpammy cocrasuin: B.E. Momapos, A-p TexH. Hayk, mpodeccop

[Iporpamma obcyxaeHa Ha 3aceqannu Kadenpsl a3po(rU3nIecKoro u JIETHOTo 3KcnepuMenTa 15.04.2022



AHHOTANMA

Busyanuzamnus - 95T0 MEXIUCIUILTHHAPHAS HayKa (M OTYACTH MCKYCCTBO), O3BOJISIONIAS C/IEIaTh HEBUANMOE
BUAMMBIM 4Yepe3 TEXHHUKY SKCIEpHMMEHTa M KOMIIBIOTEpHYI0 00paboTky. Kypc mocsineH Bu3yanu3aluu
TEUCHHUH Ta3a W JKUAKOCTEH Ha MOBEPXHOCTH TN W B TOJIE TCYCHUI Ha IKCIICPUMEHTAIBHBIX CTEHIAX U
JIETHOM DJKCIIepUMeHTe. Takxe 3aTparuBalOTCsl BOIPOCHl BHU3yaJM3allMM B IMPOYHOCTHOM IKCIICPUMEHTE.
PaccmarpuBaroTcst (U3MUECKUE TPUHIMIBI BHU3yalH3alUH, pa3IMYHbIC SKCIEPHUMEHTAJIbHBIC METOAMKH,
METO/IbI 00paboTKK onTuieckoi mHopMaIu U 00opyaoBaHNe HeoOXoauMoe st Buzyanu3anuu. CTyIeHThI
MOJYYalOT HAaBBIKM TPOBENCHHS a’pO(PU3NYECKHX OKCIHCPUMEHTOB U HMHTEPIPETAlMU  TOIyYaeMbIX
pe3yabTaToB.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

- OCBOCHUC CTyACHTaAaMU 3HAHUU U IMPaKTUYCCKNX HABBIKOB B obmactu BU3YyaJIU3alluU MCXaHUYCCKUX
nponeccoB, B 4aCTHOCTH, B o0macTu BU3yaAJIN3allun TCUCHUI Ta3a U KHUAKOCTH.

3agaun AUCHUILUITHHBI
- ¢dopmupoBaHne 0a30BBIX 3HAHWUK B OONACTH BH3yallM3alldM MEXaHUYECKUX IPOIECCOB Kak
JTMCUUILIHHBL, HHTETPUPYIOIIEH 0011e(hU3nIecKyro U TeOPETUIECKYIO MOTOTOBKY (DU3NKOB-MEXaHHKOB
U MaTeMaTHKOB-UH(OPMATHKOB;
- o0yueHHe CTYACHTOB NPUHIMIIAM CO3aHHs HOBBIX METOJOB BH3yaIN3allU TCUCHUIA;

- (1)OpMI/IpOBaHI/Ie IOAXOA0B HUCIIOJIB30BaHUA CTYACHTAMU BU3yaJIM3allUM B CBOHX HCCJICAOBAaHHAX B
paMKax BBIITYCKHBIX pa60T Ha CTCIICHb MAarucTpa.

2. Ilepeyens opMupyeMbIX KOMIIETEH M

OcBocHue AUCHUIIJIMHBI HAIIPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

OIIK-2.1 Criocoben MIPUMEHSATh COBPEMEHHEBIE
BBIYMCIIMTENIBHYIO TEXHUKY WM CEpBUCHI ceTH VHTepHeT B

OTIK-2 Crioco6eH HCTob30BaTh COBpeMeHHble |00IacTH (cdepe) IpopecCHOHAIBHO JETeIbHOCTH

WH(POPMALIMOHHBIE TEXHOJIOTHH U OIIK-2.2 3naer u yMeeT TPUMEHATH YHCIIEHHBIC
[IPOrpaMMHBIE CPEJICTBA IIPU PEILICHUM 330ad  |MaTeMaTHYeCKUe METOIbl W NPUKIAJHOE MPOrpaMMHOE
npo(eCcCUOHAIBHOMI esSTeNbHOCTH, coONoast |o0ecrieueHre  Juis  pelIeHus  Hay4yHbIX  3a7a4 B

TpeboBaHMs NH(POPMALIMOHHOH 0€30MMaCHOCTH  |MpOogeCCHOHANIBHON 00IacTh

OIIK-2.3 3naer ocHOBHbIE TpeOOBaHUS MHPOPMALMOHHOU
0e30macHOCTH

OIIK-3.1 3Haer ocHOBHEIC TpaBwia OGOPMIICHHS HAYYHBIX
MyOIIMKAMi U HAYYHO-TEXHUYECKOH TOKYMEHTalWuH, B TOM
YHUCIE€ C MCHOJIb30BAaHWEM MPUKIAJHOTO IPOrPAaMMHOTO

OIIK-3 CriocobeH cocTaBisITh U 0QOpMIISTh obecrieueHust

OIIK-3.2 Brnageet Ha MpakTHUKE METOMOJIOTHEH COCTABICHUS
HAYYHO-TEXHUYECKHUX OTYETOB (IIPOCKTOB)

Hay4HbIC U (UJIM) TEXHUYECKHE
(TEeXHOIOTHYECKUE, MHHOBAITMOHHBIC) OTICTHI

(IryOuKaLyy, IPOCKTHI) OIIK-3.3 Bnageer MeTofaMu BU3YyalbHOTO U Tpaduieckoro
MPEICTABICHUS PE3yNbTaToB Hay4HOM
(Hay4YHO-TEXHUYECKON, NHHOBAIIMOHHONW TEXHOJIOTHYECKON)

ACATCIIBHOCTU B BUJAC OTYCTOB, HAYYHBIX HYGJ'II/IKaL[I/Iﬁ

OIIK-5.1 CnocobeH pemarb NOCTaBICHHBIE 33Ja4d B
obnactu TEOPETUYECKUX I/I IKCIIEPUMEHTAIBHBIX
UCCIIeIOBAaHHUI U Pa3paboToK

OIIK-5 CriocobeH yuacTBOBaTh B IPOBEICHUH
(yHIaMEHTANbHBIX U MPUKIATHBIX

HCCIIeOBAaHUN U pa3pabOTOK, CAMOCTOSTEIEHO
OCBauBaTh HOBBIE TEOPETUYECKHE, B TOM YHCIIE,
MaTeMaTUYeCKUE METO/bl UCCIIEIOBAHUMN U
paborars Ha COBPEMEHHOM SKCIIEPUMEHTATBHON
HAay4HO-UCCIIEI0BaTENbCKOM,
M3MEPUTENBHO-aHAIUTHYECKON 1
TEXHOJIOTMYECKOM anmaparype)

OIIK-5.2 OO6OmnazaerT CIIOCOOHOCTHIO K OCBOEHHIO HOBBIX
3HAHWUU HA OCHOBE M3YUYCHHS JIMTEPATYPHI, HAYYHBIX CTaTeh
U IPyTUX UCTOYHUKOB

OIIK-5.3 CnocobeH k mpo¢eCCHOHANBHON 3KCILTyaTalun

COBPEMEHHOMN 3KCIIEPUMEHTAIbHOMN
HAy4YHO-HCCIIEI0BATEIbCKON
(M3MEpUTENHHO-aHATUTHYECKOH M TEXHOJOTHYECKOM)

anmaparypsl




3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs! N0 AUCHMILINHE (MOLYJII0)
B pesynbrare 0CBOHUS AUCLUIIMHBI 00y4alOIINeCs JOIKHbBI

3HATh:
(] MeCTO M pOJIb BU3yaJM3alluy B HAyYHBIX HCCIICIOBAHUSX;
0 3a7aull  IKCHEPHUMEHTAIBHOM a’po W THIPOAMHAMHUKH, pellaeMble C IOMOIIBI0 METOJ0B
BU3yaJIH3aIUH;
[l TeopeTHUECKHe OCHOBBI METOJIOB BU3yaJIN3alluH, HCIOJIB3YEMbIX B a9PO U THIPOANHAMUKE;
[l sKcrepHMEHTaJIbHOE 000PYIOBaHHE, TPUMEHIEMOE TIPU BH3YyaIH3alluy;
[J TpUHIMITE 00pabOTKH H300paKeHUH;
[/ HOBeWIINE TEHICHIINU B Pa3BUTUH METOJIOB BU3YyaJIN3aIlHH.
YMETh:
[ IIaHUPOBATh ADOPU3MUECKUI IKCTICPUMEHTA;
[J paboTarh HAa COBPEMEHHOM KCIIEPUMEHTAIEHOM 000pY/IOBaHHY;
[l MpOBOAWTH MEPBUYHYIO 00PAOOTKY pe3yNIbTaTOB BH3YyalU3ally TCUCHHIA;
[l MHTEpHPEeTUPOBaTh PE3YJIBTATHl BU3YAIU3ALUH TCUCHHUH.
BJIQJICT!

[J mIaHMPOBAaHUEM, TIOCTAHOBKOW M 00pabOTKOM pe3ynbTaToB a3poU3NIECKOTO SKCIIEPUMEHTA;
U HaBBIKAMU CaMOCTOATENBbHON paborel B nabopatopun W B AJIT Ha coBpeMeHHOM
9KCIIEPUMEHTAIILHOM 000PYIOBaHUH.

4. Coep:xanue TUCUMILIUHBI (MOYJI5), CTPYKTYPHPOBAHHOE 110 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YaCOB 1 BH/I0B Y4eOHBIX 3aHATHI

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

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 Beenenue B npeamer. 1
Kunkue KPUCTAJLIBI. N3mepenue
2 TeMIIepaTypbl u KacaTeJIbHOTO 1
HaNPSKCHHUS.
W3mepenue TEIUIOBBIX IIOTOKOB.
3 TepMOMHIUKATOPBI IIJIABIICHUS. 2 1
Tepmokpacku.

WHTerpanbHbie METOABI  BH3YyalIH3aIluU
4 1OJIst TEUYECHHUS, OCHOBaHHEIE Ha 2 1
MIPEJIOMIICHUY CBETA.

5 Ucrounuku ceera u YO u3inydeHus. 2 1

6 Krnaccuueckue MeTonpl BH3yalIM3aLUH ) 1
TEYEHUS Ha TOBEPXHOCTH.
JlokanbHblE ~ METONBI  HMCCIEIOBaHHUSA

7 [IOTOKOB, OCHOBAHHBIE Ha PACCEUBAHUU 2 1
CBeTa.

3 JIroMuHecueHTHbIE METOIbI ) 1

HCCIICAOBAHUA IIOTOKOB.

Merton  BU3yanM3alUMW  TPENENbHBIX
9 JUHUN TOKA W HAaNPSHKEHUS TPEHUA 2 1
(MeTop rycroro macia).

10 MeTton JIFOMHHECLIEHTHBIX ) |
peoOpa3oBarTeeil JaBICHHUS.
1 MeTton, JIFOMUHE CLICHTHBIX ) 1

npeoOpazoBaTesnell TeMeparyphl.




Mertonel Uccaen0BaHUs TOBEPXHOCTHOIO
TpeHHUs M NpPEAETbHBIX JIMHEH TOKa Ha
|p |OCHOBE HM3MEpEHHS TONIUMHBL IUICHKH ) |
Macia. TeHAeHUuH pa3BUTHS METOAOB
BU3yallM3allil TEYCHUH Ha IIOBEPXHOCTH.
Knaccudukanus MmeTonos BU3yain3anuu.
13 |Ilupomerpus u TepMorpadus. 2 1
14 [Ipuemuukn wu3nydyenus, Perucrpanus ) |
n3o0pakeHnit. CKOpOCTHasI ChbEMKA.
15 CriekTpocKoTHs. 2 1
dusnueckrue OCHOBBI BH3yalIH3alUU U
16 |obmacTh NpUMEHEHUS BHU3yalU3alludl B 2 2
MeXaHHKe.
Nroro yacos 30 15
[loaroroska k sK3aMeHy 0 gac.
OO01mas TpynoEMKOCTh 45 yac., 1 3au.ex.
4.2. CopaepxaHue IUCHUILTUHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiam)

Cemectp: 7 (OceHHwmii)

1. Beenenue B mpenMer.

OOmass xapakrepuctuka npeamera. IIporpamma u crpykrypa Kypca. OCHOBHbBIE TTOHSATHSL.
KommerorepHas 00paboTka n300pakeHuil 1 npeacTaBIeHne HHPOPMALUH.

2. )KI/I,I[KI/IC KpHUCTAJUIBI. HBMGpeHI/IC TEMIICPATYPhI U KACATCIIbHOI'O HAIIPAKCHUS.

Ousuka XKK. [IBa tuna XK-cencopoB. OGnactu npuMeHeHUs U MeroAuka. [lomyueHne HaBBIKOB
CaMOCTOATEJILHOIO UCTIOJIb30BaHUS.

3. U3mepenue TemnoBbIX TOTOKOB. TepMOMHINKATOPHI TUIaBlieHus. TepMOKpacKky.

3ajaua M3MEPEHUs TEIUIOBBIX IIOTOKOB. TepMOMHAMKATOPHI IUIaBieHHA. MeTonuka IpUMEHEHUs
METOJ1a, MOTPEITHOCTH U3MEPEHHUS.

4. I/IHTCFpaJ'H:HLIe MCTOJbI BU3YAJIU3AalIUU 1TIOJIA TCUCHUSA, OCHOBAHHBIC HA TPCJIOMJICHUU CBCTA.

CBs3b HM3MEHEHUS TOJIIWHBI IUICHKU Macja C HAIIPAKCHUCM TPCHUA. HHTGp(i)epeHL[PIOHHBIﬁ n
JIFOMUHECLICHTHBIHN CITOCOOBI HU3MEPCHUS TOJIIWHDBI IIJICHKHU.

5. Mctounuku cBeta U YO U3ITydeHUS.
TeruoBble HCTOYHUKH U3ITyUSHHUS, Ta30Pa3PSAHBIE JIAMITBL, J1a3epbl, CBETOAHOAbI. CBETO(UIBTPHI.
6. Knaccuueckue MeTobl BU3yalu3alliy TEUEHUs Ha IOBEPXHOCTH.

MeToasl MIENKOBUHOK M METOJ Macia. PazBuTue METOOB Ha OCHOBE SIBJICHUS JIIOMUHECLIEHLUU.
MeToauKy NMPUMEHEHUs] METOAOB, IPOOIEMbl MHTEPIIPETaluu pe3yabraroB. [lodydeHue HaBBIKOB
HCITOJIb30BaHUS.

7. JIokalbHEIC MCTOAbI UCCIICAOBAHUSA ITOTOKOB, OCHOBAHHBIC HAa PACCCUBAHUUN CBCTA.

[lonatus o TeHeBbIX M HMHTep(HEPEHUMOHHBIX MeToAax Bu3yanusauuu. Metox BOS. Tomorpadus.
[TonyueHue HaBBIKOB CaMOCTOSITENIBHOIO pUMeHeHus: meroga BOS.




8. JItoMHUHECIIEHTHBIE METO/IBI MCCIIEIOBAHUS IIOTOKOB.

Paccessnue cera (PaneeBckoe, Mu). JlazepHblld HOX M M3MEpPEHHE CKOPOCTH MO H300paKCHUSIM
gactur (Metoy PIV). Uccnenoanne pazmepoB yacTuil. M3mMepeHus B THapoTpyOax 1 KaHaiax.
PamanoBckoe u pe3oHaHcHOe paccesHue cera. Metonet LIF u  PLIF. Bo30yxnenue
JIFOMUHECLICHIIUY AJIEKTPOHHBIM ITyYKOM U Pa3psiioM, JTIOMUHECIIEHTHBIE METKH.

9. Metox Bu3yaiIn3aluy NpeebHbIX TUHII TOKA U HANPSKSHUs TPEHUs (METO/I TYCTOTO Macia).
duznyeckre ocHOBBI MeToAa. Koppensunonusiii ananu3. [lonyuenue HaBBIKOB MCTIOIB30BaHUS.

10. MeTon TFOMHHECIIEHTHBIX TIpeoOpa3oBaTeneil JaBieHusl.

duznueckne 0CHOBBI MeToza. V3MepeHne MHTEHCUBHOCTH M KUHETUKH JrOMHHecHeHIn. O0nacTh
NPUMEHEHUS MeToaa. MeTposorusa u MeToauka npumeHeHus. [lonyyeHrne HaBbIKOB UCTIOIb30BaHMUS.

11. Mertop TIOMHUHECLIEHTHBIX TTpeoOpa3zoBaresieil TeMIeparyphl.

®u3nYeCcKUe OCHOBEL METO/IA. OpFaHI/I‘leCKI/Ie U HCOPraHUYCCKUC CCHCOPBLI. O06nacThb OPUMCHCHUS.
MeTpOJIOFI/IH U METOAUKA MPUMCHCHHA. HonyquI/Ie HaBBbIKOB MCIIOJIb30BaHUs].

12. MGTOI[BI HUCCIICAOBAaHUA IOBCPXHOCTHOTO TPCHUA U HNPCACIBbHBIX JIMHEHM TOKa Ha OCHOBE
HU3MEPCHUS TOJIIIUHBI IUICHKW Macla. TenaeHuuu pa3BuTHA METOAOB BHU3yaJIM3allUN TEUCHUN Ha
MMOBCPXHOCTHU. Knaccn(’pnxaunﬂ MCTOA0B BU3yaJIU3alUU.

CBs3b HM3MEHEHUS TOJIIWHBI IUICHKU Macja C HAIPAKCHUCM TPCHUA. HHTGp(l)epeHL[PIOHHBIﬁ n
JIFOMUHECLICHTHBIHN CITOCOOBI HN3MEPCHUS TOJIIWHBI IIJICHKHU.

13. TTupomerpus u Tepmorpadus.

3akoH mMaHka. TerIoBH30pbl M MUPOMETPHL. AOCOJIOTHO YEpHOE Teno. 3aJadydl W METOIMKH.
[lonyyenne HaBBIKOB CaMOCTOSITEIILHOTO MPUMEHEHUSL.

14. Tlpuemnuku nznydenus, Peructpanus nzodpaxenuii. CKOpoCTHast CheMKa.

I'ma3z, ®IY, dhoropesucrop, poronuoxn, 6onomerp, potoruienka, I[13C u KMOII marpunst. Mcropus u
COBPEMEHHOE COCTOSHIE CKOPOCTHON PErucTpaluu H300paskeHui.

15. Cnektpockomnus.

DOMHCCHOHHAA U a[ICOpPOIMOHHAs crieKTpockonus. HenuneliHast ontuka, AByX(OTOHHOE MOIIAIIEHHE,
BBIHYXKJIEHHOE KOMOMHAIIMOHHOE paccesiHue, TeHepanus Tperbeit rapmonuku, KAPC

16. ®u3ndecKre OCHOBEI BU3yaJIU3alluu U obnactu MNPUMCHCHUS BU3yaJIn3allui B MCXaHUKE.
SIBneHus MPCIOMJICHUC, OTPAXKCHUC U paCCCAHNUC CBCTA. .H}OMI/IHGCLIGHI_H/IH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00XOMMO AJIsl OCYIeCTBICHHS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

OOecnieueHne caMOCTOSTEIbHONW pabOThI: AMEKTPOHHBIE PECYPCHI, BKJIIOYAs TOCTYT K 0a3aM TaHHBIX
YKYPHAJIOB 10 BU3yAJIU3ALIHH.

6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa



1. U3mepenue 1a3epHbIX apaMeTpoB. DKCIEPUMEHTAIbHbIE METO/IbI ONTHYECKOH KBaHTOBOU
anekrponuku [Teker)/I. Xupn , -M., Mup, 1970

JomonanTtenyHas uTeparypa
1. Ans60oM TeueHuit xxuakocTr u ra3a [ Texcr]/mep. ¢ anrn. JI. B. CokonoBckoii , -M., Mup, 1986
2. Kunxoxpucrammueckue uHaukatopsl [ Tekcr]/A. C. Cyxapuep, -M., Panno u cBs3p, 1991

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

1. Visualization of mechanical processes (http://www.begellhouse.com/journals/08456987543b9011)
2. Hayuno-rexnuueckue xypHainsl: Journal of visualization, Flow visualization and image processing u
np. http://scitation.aip.org/, http://www.sciencemag.org/.

3. Ban [laiik. AnpOoM TeueHwMId KUAKOCTH U raza. M. Mup, 1986
http://www.imec.msu.ru/content/nio/VanDaik/vd_main.html

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBICHUU 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

MYJIETUMEIUUHBIE TEXHOJIOTHH, BKJIKOYAs IEMOHCTPALIUIO TPE3CHTALIUIA.
9. MeToauyeckue yKazaHus AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

Crynent, wusydaronmii Kypc «Busyanmzanus», JODKEH € OJHOH CTOPOHBI, OBIAAETh OOIIUM
TIOHSITHHHBIM aIapaToM, a ¢ JPYroil CTOPOHBI, TOJDKEH HAyYUThCS MIPUMEHSATh TCOPETHYESCKHE 3HAHHS
Ha MTPAKTHUKE.

JIst yCcHenHoro u3y4eHust AMCIUIUIMHBI CTYJCHT JIOJDKEH 3HaTh (pyHJaMEHTaIbHbIC TIOHATHS, 3aKOHBI,
TEOpPHU KIACCUYECKOW W COBPEMEHHOW (DM3WKHM; MOPSIKUA YHCICHHBIX BEIUYUH, XapaKTEPHBIC LIS
pas3IuyUHBIX pa3zienoB GU3MKH. B yacTHOCTH, B Kypce MIHPOKO MCIIOIb3YIOTCS 3aKOHBI TeOMETPUYECKON
U (QU3MYECKOW ONTHKH, TEOPUH W3ITYYCHHS U PACcCEsHUs CBETa, MOJICKYISIPHOW (DU3UKH, JHHAMHKH
CIUIOIIHBIX CPE.

HeoTpemnemoil uacTbio Kypca SBISIOTCS J1a0OpaTOpHbIE 3aHATHS, HAa KOTOPBIX 3aKpPEIUISIOTCS
TEOPETUYECKUE 3HAHUS U BHIPA0ATHIBAIOTCS IIPAKTUICCKHE HABBIKH.

VYenemrHoe ocBoeHHE Kypca TpeOyeT HanpspKEHHOW caMOCTOSTENIbHOM paboThl cTyaeHTa. B mporpamme
Kypca IIpHUBeIeHO MUHUMAJIbHO HEO00X0JMMOe BpeMs 1Sl pabOoThI CTY/IEHTa HaJl TEMOH.
CamocrosiTenbHas paboTa BKIIIOUAET B Ce0s:

— YTEHHUE U KOHCIIEKTHPOBAaHNE PEKOMEH/I0BAHHOM JINTEPATYPBI;

— mpopaboTKy ydeOHOro marepuana (o y4eOHON M HaydHOW JHMTEparype), MOATOTOBKY OTBETOB Ha
BOIIPOCHI, IPEJHA3HAYCHHBIX JUISI CAMOCTOSTEIEHOTO H3yUCHHUS;

— MOJTOTOBKY K AH((hepeHIIMPOBAHHOMY 3aUeTy.

PyKOBOICTBO ¥ KOHTPOJIb 32 CaMOCTOSITENBHOW pPabOTO CTylneHTa OCyIIecTBIseTcss B (opme
WHIMBUyaJbHBIX KOHCYJIBTALIUH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HAMPABJIEHUIO: Wudopmarnka 1 BEIYHCIATENbHAS TEXHAKA

npo¢uIb NOArOTOBKH: [IporpamMmHas uHKeHEpHUs
niepeioBasi HHKEHEepHast [IIKOJIa PaJHOJIOKALUH, PaAMOHABUTAIIMH U TPOTPAMMHOMN
UHXKEHEPUHU
kadeapa adpoU3NIECKOTO U JIETHOTO IKCIIEPUMEHTA

Kypc: 4

KBaJIMpUKALUS: GakanaBp

Cemectp, GopMBI IPOMEKYTOUHOH arTecTaunu: 7 (oceHHuil) - JuddepenuupoBannslii 3a4et

Pa3zpatGoTunk: B.E. Momapos, 1-p TexH. HayK, mpogeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-2.1 Cnocoben IIPUMEHSTh COBpPEMEHHbIE
BBIUMCIIUTENBHYI0 TEXHHKY M CEpPBUCHI ceTH MHTepHeT B
OITK-2 CriocoGeH HCIIonb30BaTh COBpeMeHHbIe |0071acTh (cdepe) NpodecCHOHANBHOM NEITENbHOCTH
MH()OPMALMOHHBIE TEXHOJIOTUHU U OIIK-2.2 3HaeT W yMeeT MPUMEHITb YHCICHHBIC
MPOrpaMMHBIE CPEJICTBA MIPH PEILICHUH 3aJa4  |MaTeMaTHYeCKHe METOlbl W TPHUKIQJIHOE MPOrpaMMHOE
npodeccuoHaIbHON IeTeNbHOCTH, coOmoast  |o0ecrieueHre  Juisi  PEHIeHWs  HAay4yHbIX  33aJa4 B
TpeboBanua HHPOPMALMOHHOMN Oe30macHOCTH  (podeccHOHaNBLHON 00IacTH

OIIK-2.3 3Haer ocHOBHbIE TpeOOBaHUS WHPOPMAIMOHHON
0e30MacHOCTH

OIIK-3.1 3Haer ocHOBHbIE MpaBuiIa O0GOPMIICHUS HayYHBIX
MyOIMKaUi 1 HAyYHO-TEXHUUYECKOH TOKyMEHTaluH, B TOM
YHUCcle C HCIONB30BAaHUEM MNPHUKIATHOIO TMPOrPaMMHOIO

OIIK-3 CriocobeH cocTaBisTh U 0QOpMIIAT obecneyenust

Hay4HbIC U (MJTM) TEXHUYECKHE OIIK-3.2 Brnageet Ha MpakTHUKE METOAOJIOTHEN COCTaBICHUS

(TeXHOJIOTHYECKUE, UHHOBAIL[IOHHBIC) OTYETHl  |HAYYHO-TEXHUYECKHUX OTYETOB (IIPOECKTOB)

(myOnmKanmu, MpOEKThI) OIIK-3.3 Bnazgeer MeTogaMu BU3YalbHOTO U IpauuecKoro
IpeACTaBICHUS pe3yabTaToB Hay4YHOM

(Hay4HO-TEeXHUYECKOH, WHHOBALIMOHHON TEXHOJIOTHYECKOH)
JEATEIIbHOCTH B BUJIE OTUETOB, HAyYHBIX ITyOIHKaIMHA

OIIK-5.1 CnocobeH pemarh TOCTaBICHHbIC 3a/1a4d B
OI1IK-5 Ciocooen y4acTBOBaTh B POBEIACHUH obnactu TCOPECTUUYCCKUX )54 SKCOCPUMECHTAJIBHBIX
(dyHIaMEHTANBHBIX U MIPUKIATHBIX HMCCIIC/JOBAHUH 1 PaspaboToK

UCCIIEAOBaHUM U pa3paboTok, camocTosiTensHo |OIIK-5.2 Obnamaer cmocoOHOCTBIO K OCBOGHHIO HOBBIX
OCBaMBaTh HOBbIE TEOPETUYECKHE, B TOM UHUCIIE, |3HAHUN HA OCHOBE U3YUYEHMs JIMTEPATYphl, HAYUHBIX cTaTeil

MaTeMaTH4eCKHE METObI UCCIIEJOBAHUN 1 U APYTHUX UCTOYHHUKOB

paborark Ha COBPEMCHHOM dKCIIEPUMEHTAIIBHOM |OTTK-5.3 Crocober k mpod)ecCHOHATBHOM JKCILTyaTaluu

Hay4YHO-HCCIICI0BATeIIbCKOM, COBPEMEHHOM 9KCIEPUMEHTAIBHOMN

HU3MEPUTCIIbHO-aHAJIUTUICCKOU U Hay‘IHO-I/ICCHe,Z[OBaTeHLCKOI\/'I

TEXHOJIOTUIECKOI aIaparype) (M3MepHuTEeTHEHO-aHATUTHYECKOM U TEXHOJOTUYECKOM)
anmnaparypsl

2. Iloka3zare/iM OLCHMBAHMS KOMIIETCHIMIA
B pesynbrare n3ydeHus AUCHUIUIMHBL « Bu3yanuzamus » 00y4yaromuics T0MKeH:

3HATb:

(] MeCTO M pOJIb BU3yaJM3alluy B HAyYHBIX HCCIICIOBAHUSX;

0 3a7aull  IKCHEPHUMEHTAIBHOM a’p0 W THIPOAMHAMHUKH, pellaeMble C IOMOIIBI0 METOJ0B
BU3yaJIH3aIUH;

[l TeopeTHUeCKHe OCHOBBI METOJIOB BU3yaJIN3alluH, HCIOJIB3YEMbIX B a3PO U THIPOANHAMUKE;
IKCIIEPUMEHTAIBHOE 000PYIOBaHKE, TPUMEHIEMOE TIPU BU3YyaJIH3alluHy;

MPHHIIUTIBI 00pa0OTKU N300PaKECHU;

HOBEHIIINE TCHICHIUH B Pa3BUTHH METOJIOB BH3YaJIU3aIIHH.

[

yMeThb:

TUIAHUPOBATh a30(PH3UIECCKHUI IKCIICPUMEHTA;

paboTars Ha COBPEMEHHOM DKCIIEPUMEHTAILHOM 000PY/I0BaHUY;

MIPOBOIUTH MEPBUYHYIO0 00paOOTKY Pe3yJbTaTOB BU3yaIH3aluH TCUCHUH;
[l MHTEpHPEeTUPOBAThH PE3YJIBTATHl BU3yAIU3ALUH TCUCHHUH.

BJIaJIeTh:

[

[J mIaHMPOBAaHUEM, TIOCTAHOBKOW M 00pabOTKOM pe3ynbTaToB a3poU3NIECKOTO SIKCIIEPUMEHTA;
U HaBBIKAMU CaMOCTOATENBbHON paborel B nabopatopun W B AJIT Ha coBpeMeHHOM
9KCIIEPUMEHTAIILHOM 000PYIOBaHUH.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHIi, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0



1. HazoBuTE METO/IBI, C TOMOIIBIO KOTOPHIX MOYKHO HCCIIEA0BATh TOBEPXHOCTHOE TPEHUE.
2. Kax uzmeputsb Temmneparypy 2000K u 3auem 310 Hajo nenars?

3. ICTOUHUKY 1 IPHEMHHKH CBETA.

4. TlorpentHocTy U3MEpPEHUST MHTEHCUBHOCTH cBeTa ¢ oMolnbio [13C kamepsr.

5. MeTon UOIETKOBHHOK: B KAaKOM IIBET HAJ0 KpPacHUTh MOJEIb M KaKOro IBeTa JIOJDKHBI OBITh
LIEJTKOBAUHKNA?

6.BoBenute Qopmyny s KOHTpacTa INEIKOBMHOK MpPHU PErHCTpaluyd KapTHUHBI OOTEKaHUS Ha
MaTpUYHbIH (POTONPUEMHUK.

7. Meroxn JIIJI: ¢usnueckue OCHOBBI, M3MEPEHHE HHTEHCUBHOCTH M KWHETHKH JFOMHHECICHIIVH,
00JIaCTh MPUMEHEHUSI, METO/IMKA.

8. Metron BOS. B ueM nmpenmyIiiecTBa u HEJOCTaTKH METO/Ia B CPABHEHHUH C TEHEBBIM METOJIOM.
9. Meron PIV. Bapuantel Metona. O0acTh NPUMEHEHUS U OTPAHUYCHUS METO/A.

10. Metron CARS, oGmacts mpruMeHEHHS.

11. Menoa LIF u PLIF, kakue aToMbl 1 MOJIEKYJIbl UCTIOIB3YIOTCS J11 JUATHOCTUKH TEUCHUH.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IPOMEKYTOYHOM aTTecTalluu
o0yvyarommxcst

1. OnTHyeckue METOAbI BU3YyaJIU3allMd MOXHO CHCTEMaTH3MPOBAaTh IO (U3MYECKUM SIBICHUSM,
JeKallUM B WX OCHOBE: NPEJIOMIICHHE CBETa, pPACCESIHUE CBETa, JIIOMHUHECLEHIHS, COOCTBEHHOE
CBeUEHHE wuccieqyemMoro ooObekrta. llpuBenure mnpuMepbl METOJOB B COOTBETCTBHM C ITOM
cucTemarusanyei. B uem npenMyIecTBo JIOMUHECIEHTHBIX METO/IOB.

2. HazoBure MCTOAbI, C MOMOLIBIO KOTOPBIX MOXHO BHU3YaJIM3UPOBATH NCPCXOA MOTPaHUYHOIO CJIOA,
CpaBHHUTEC 3TU MCTObI.

3. Hazosure INaHoOpaMHbI€ METO/AbI, C IOMONIIBIO KOTOPBIX MOXXHO H3MEPHUTL TCIJIOBBIC ITOTOKH,
CpaBHHUTC 3TU MCTOBI.

4. Kak HailTW TEMJIOBOM MOTOK U3 UBMEPEHUM TEeMIIEPATypBhI.

5. HazoBure MCTOAbI, C MOMOMIBIO KOTOPbLIX MOXHO BU3YaJIU3UPOBATH NPCACIbHBIC JIMHHUU TOKA,
CpaBHHUTEC 3TU MCTOBI.

6. Ha3oBuTe MeTO/IBI, C HOMOIIIBIO KOTOPBIX MOXHO HCCIIEI0BATh TOBEPXHOCTHOE TPEHUE.
7. Kak m3meputs Temneparypy 2000K u 3auem 310 Hazmo aenars?

8. MCcTOYHMKHM M IPUEMHHUKH CBETA.

9. IlorpemHocTy U3MEPEHNUSI HHTEHCUBHOCTH cBeTa ¢ nomoltisio [13C kameps.

10. MeTon MIETKOBMHOK: B KaKOW LBET HAJ0 KPacuTh MOAEIb M KAaKOro ILBETa JOJDKHBI OBITH
IIeIKOBUHKN? BriBenuTe (hopMyity sl KOHTPACTa MIEIKOBUHOK ITPHU PETHCTPALIMH KapTHHBI 00TEKaHUs
Ha MaTPUYHBIA (OTONPUEMHHUK.

11. Meron JIIJ: ¢usznyueckne OCHOBBI, H3MEPEHUE WHTEHCUBHOCTU W KHHETHUKH JIFOMUHECIICHIIHH,
00JIaCTh MPUMEHEHUS, METO/IHKA.

12. Meron BOS. B ueM npeumyIiecTBa 1 HEJOCTaTKH METO/Ia B CPABHEHUH C TEHEBBIM METOJIOM.
13. Meton PIV. Bapuantsl metoga. O6nacTh IpUMEHEHHS U OTPpaHUYEHUS METOIA.

14. Meton CARS, obnacth npuMeHeHUsI.

15. Menon LIF u PLIF, xakue aToMBbI 1 MOJIEKYJIBI CTIONB3YIOTCS I TUATHOCTUKY TEUEHUH.

buner 1
1. Kakue ¢usuveckue SBICHUS COMPOBOXKIAIOT JIAMUHAPHO-TYPOYJIEHTHBIN TIepexoj] MOrpaHUIHOTO

CJIOA, MMO3BOJIAOIINC OCYIICCTBUTL €TO BU3yaJIN3allHuL0.

Buier 2

1. A,I[COp6I_[I/IOHHa$I U OMUCCHUOHHAs CIICKTPOCKOIIHA. Bo3moxHOCTH METOAOB.

buer 3.

1.Yro Bu3yanu3npoBaHO Ha JaHHOH GoTorpaduu U KAKUM METOJIOM OHA MOITy4eHa

Kputepun onennBanus



Onenka ormuuao 10 OamnoB - BBICTABJISIETCSl  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIC, DIIyOOKHE 3HAHUS YYEeOHOW TWPOrpaMMbl IHCHUILIHHBL, TPOSBIISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
NPUMEHSATh X Ha MPAKTHKE MPU PEIIeHHH KOHKPETHBIX 3aj1a4, CBOOOIHOE U MPAaBUIbHOE 000CHOBAHUE
HNPUHATHIX PELICHAMN.

Ouenka ommmMyHO 9 OamuoB -  BBICTABISETCA  CTYHACHTY, II0OKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIC, TIyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCLHHUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
NPUHSATHIX PEIICHUH.

Onenka ommyHO 8§ OamioB - BBICTaBJIIETCS CTYICHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHCTEeMaTH3UPOBaHHbIE, ITyOOKHe 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE MPU PEHICHUH KOHKPETHBIX 3a]ad4, MPaBUIbHOE 000CHOBAaHHME MPUHSATHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.

Onenka xoporio 7 0aioB - BBICTABIISETCS CTYACHTY, €CJIM OH TBEPJO 3HAET Marepuall, TPaMOTHO U 1O
CYILECTBY M3JIaraeT €ro, ymeeT HPUMEHATh IOJy4YCHHbIC 3HAHUS Ha MNPAKTHKE, HO HEAOCTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIIBTATHI.

Ouenka xopoio 6 6ajoB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPO 3HAET MaTepHaj, IPaMOTHO H I10
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh NOITY4YCHHbIC 3HAaHHUSI Ha MIPAKTUKE, HO JOIYCKAeT B OTBETE
WIN B PELICHNH 3a]1a4 HEKOTOpbIe HETOYHOCTH.

Onenka Xopomio 5 6ajuIoB - BBICTABISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAeT MaTepuall, FPaMOTHO
U TI0 CYIIECTBY M3JIaraeT €ro, yMeeT INPUMEHATH MOJyUYCHHbIC 3HAHUS Ha MPAKTHUKE, HO JIOMyCKaeT B
OTBETE WJIM B PELICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOUYHOCTEH.

OreHka yHIOBIECTBOPUTENBHO 4 Oaiia - BBICTAaBISETCS CTYACHTY, HOKa3aBIIEMy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJAOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyIIEHUs JIOTHYECKOW MOCIIeIOBATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO Marepuaia, HO MPHU 3TOM
OH OCBOWJI OCHOBHBIE Pa3Jieibl yueOHOW MpOorpaMMbl, HEOOXOAMMBIE Ul JaJbHEWIIero oOy4eHus, U
MOKET MMPUMEHSTH TIOJTyYeHHBIC 3HAHUS 110 00pas3ily B CTAaHJAPTHOW CHTYaIlHH.

OreHka yHIOBICTBOPUTENBHO 3 0Oajula - BBICTABISETCS CTYACHTY, HOKa3aBIIEMy (parMeHTapHBIN,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemy OmHOKH B (GOpMyIrpoBKax 0a30BBIX MOHATHH,
HapyIIEHUs] JIOTUYECKOH TI0CIEe0BAaTeIbBHOCTH B H3JIOKEHHHM IPOrPaMMHOrIO Marepuaia, ciaalo
BJIaJICET OCHOBHBIMHU pa3jesiaMH y4eOHOW porpaMmbl, HEOOXOAUMBIMHE JUTS TaJIbHEHIIEro o0ydeHus U
C TPYAOM MIPUMEHSET MMOJYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHTYAIIHH.

OneHka HEyJOBJIETBOPUTENBHO 2 Oalia - BBICTABISIETCA CTYACHTY, KOTOPBII HE 3HAaeT OOJNbIIEH YacTH
OCHOBHOTO COAEp)KaHUs y4eOHON IpOorpaMMbl JUCHMIUIMHBI, JONyCKaeT rpyOble OmMOKH B
(OpMyIHPOBKaX OCHOBHBIX IMPHHIUIIOB U HE YMEET UCIIOJIb30BATh ITOJyYCHHBIC 3HAHHS TPH PEIICHUN
THUIIOBBIX 33/a4.

OueHka HEYNOBIETBOPUTENbHO | 0aml - BBICTABISIETCS CTYAEHTY, KOTOPBI HE 3HAET OCHOBHOTO
coziep)KaHusl yu4eOHOW MPOrpaMMBbl TUCHUIUIMHBI, JOIyCKaeT rpyOeiinne ommOKu B (popMyITupoBKax
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE HMMEET HABBIKOB DPEIICHHUS THIOBBIX MPAKTHYECKHX
3ajay.

5. MeTonuueckne MaTepuajbl, onpeaeasonie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

Bo Bpems mpoBenenus auddepeHIMpPOBaHHOTO 3adera OOydYarolmIuecsi MOTYT TIOJb30BaThCs
IpOrpaMMOl TUCHUIUTMHEI, @ TAKXKE CIIPABOYHON JINTEPATY PO, BBIYUCIUTEILHON TEXHUKOM.
JuddepeHIMpoBaHHBIA 3a4€T MOXKET HPOBOIUTHCS IO HMTOTaM TEKYIIeH YCIIeBaeMOCTH M CIA4yH
3a/laHHi, WK ITyTeM OpraHU3aliy CIICIHAIBFHOTO ONpOoca, IPOBOJMMOrO B YCTHOH (opme.



