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Ilepeuens komnemenyuii u UHOUKAMOPOE 0OCMUNCEHUA KOMNEMEHUUIL C YKAZAHUEM IMAN0E POPMUPOBAHUA 6 NPOUecce 0CE0EHUA OUC-
UUNIUHDBL

OIIK-1 Cnoco0eH caMOCTOSTENBbHO MpPUOOpeTaTh, pa3BUBaTh M INPUMEHATh MaTEMaTHYECKHE, €CTECTBEHHOHAyuYHble, COLHAJIbHO-
HKOHOMHYECKHUE U MPOo(hecCHOHaIbHBIC 3HAHUS IS PEIIeHUs] HECTaHAapPTHBIX 33J1a4d, B TOM YHCIIe B HOBOW WJIM HE3HAKOMOU Cpesie U B MEXK AUCIUILIN-
HapHOM KOHTEKCTE;

OIIK-1.1 3Haer MaTemMaTu4yecKue, €CTECTBEHHOHAYYHBIC U COLMAIBbHO-3KOHOMUYECKHE METO/IbI [ MCIIOJIb30BaHMS B IPOPECCHOHATIBHOM Je-
ATEIbHOCTH;

OIIK-1.2 Ymeer pemarh HeCTaHAAPTHBIE TPO(PECCHOHATIBHBIE 33/1a4H, B TOM YHCJIE B HOBOM WJIM HE3HAKOMOU CpeJie U B MEKIUCIIUTUIMHAPHOM
KOHTEKCTE, C IPUMEHEHUEM MAaTeMaTHUYECKHX, €CTECTBEHHOHAYUHBIX, COLIMAIbHO-3KOHOMUYECKUX U IPOPECCHOHATIBLHBIX 3HAHU;

OIIK-1.3 Brnanmeer HaBbHIKAMH TEOPETUYECKOTO M IKCHEPUMEHTAIBHOTO HMCCIEIOBAHUS OOBEKTOB MPO(ECCHOHAIBHOW JESTEIbHOCTH, B TOM
4ucJie B HOBOM WJIM HE3HAKOMOM Cpesie U B MEXKIUCLIUIUIMHAPHOM KOHTEKCTE;

OIIK-2 CnocobeH pa3pabaTbiBaTh OPUTHMHAIIBHBIE AJITOPUTMBI U MIPOTPaMMHBIE CPEACTBA, B TOM YHCIIE C UCIIOJIb30BAHUEM COBPEMEHHBIX MH-
TEJJICKTYaJIbHBIX TEXHOJIOIUH, /IS pelieH sl Tpo(eCCUOHANIBHBIX 3a/1a4;

OIIK-2.1 3naer coBpeMeHHBbIE HH()OPMAIIMOHHO- KOMMYHUKAIIMOHHBIE W MHTEIUICKTYAJIbHBIE TEXHOJIOTUH, HHCTPYMEHTAIbHBIE CPEIbl, MPo-
IrpaMMHO-TEXHHUYECKHE IIaT(OPMBI 115 pelIeHus TpopecCHOHaNbHbIX 3a/ay;

OIIK-2.2 Ymeer 000CHOBBIBaTh BEIOOP COBPEMEHHBIX WH(OPMAIIMOHHO-KOMMYHHKAIIMOHHBIX M WHTEIUIEKTYAJbHBIX TEXHOJIOTHH, pa3padaThi-
BaTh OPUTMHAJILHBIE IPOIPAMMHBIE CPEJICTBA Ul PeLIeHHs TPO(pECCUOHANIBHBIX 3a/1a4;

OIIK-2.3 Bnaneer HaBbIKaMH pa3pabOTKHU OPUTHHAIBHBIX IPOIPAMMHBIX CPEACTB, B TOM YHUCIIE C UCIIOJIb30BaHUEM COBPEMEHHBIX MH(OpMaIIH-
OHHO-KOMMYHHKAIIMOHHBIX U MHTEJUIEKTYalIbHbBIX TEXHOJOTHM, 17151 pelieHus Npo(hecCHOHAIBHBIX 3a/1ady.

Huouxamoput Dmanwt hopmuposanus é npoyecce 0c60eHUA OUCUUNTIUHDBL
oocmudicenus (vkazams ece memul uz PI1J]) Haumenoeanue oye-
KOMnemeHuyuu Jlexyuu Ilpakmuueckue Jlabopamopuwie | Kypcoeoii npoekm HOYHO020 cpeocmea
3anamus, 1a00pamopHvlil NPAKMU 3aHAmMUA (paboma)
OIIK-1.1, OIIK- | Tema 1, Tema 2, tema 3, | He npedycmompenot Tema 1-11 He npedycmompe- | Texymnii KOHTPOJIb,
1.2, OIIK-1.3 Tema 4, TeMa 5, Tema 6, Hbl nab. paboThl,
Tema 7, TeMma 8, TeMa 9 3a4er
OIIK-2.1, OIIK- | Tema 1, Tema 2, Tema 3, | He npedycmompenui Tema 1-11 He npedycmompe- | Texkyuuii KOHTPOIIb,
2.2, OIIK-2.3 Tema 4, TeMa 5, Tema 6, Hbl na6. paboTHI,
TeMa 7, Tema 8, rema 9 3a4eT




Ilepeuensv oyenounvix cpeocme no oucyuniune (MooyJio)

JlabopaTopHblii NPAKTHKYM, TEKYIIMA KOHTPOJIb

bann
JlaGopaTopHas pabora ouHas opma
2 ceMecTp
Nel 5—7
Ne2 5-8
Ne3 5-9
Ne4 5-9
Ne5 5-9
Ne6 5—-8
Ne7 5-7
Ne8 5-—7
Ne9 5-9
NelO 5-8
Nell 5-9
Texymmii KOHTPOJIb 5-10
UTOI'O 60-100




HlIxana ouenusanus

Indposoe
BbIpaKeHue

Bripaxenue B
0aJsnax:

CioBecHoe
BbIpa:KeHHe

Kputepun ouieHKH HHIUKATOPOB JOCTHKEHHS MPU (hopMe KOHTPOJIA:

JK3aMeH / 3a4er ¢ OLIEHKOM

3adyeT

5

87 -100

OtnuuHo (3a-
YTEHO)

OlLleHKa «OTJIMYHO» BBICTABJISICTCS CTYICHTY, €CIM TECOPETUUECKOE CONEep-
JKaHUE Kypca OCBOCHO TMOJHOCTHIO, 0€3 MPOoOeIIOB; HCYESPITBIBAOIIE, MTOCTIC-
JIOBATEIHHO, YETKO M JIOTHYECKH CTPOWHO HM3JIaraeT MaTepHall; CBOOOIHO
CIIpaBJISIETCS. C 3aJayaMu, BONPOCAMU U JIPYTMMHU BHUJIAMU MPUMEHEHUS
3HAHU; UCIIOJIB3YET B OTBETE JONOJHUTENIBHBIA MaTepual BCE MPEIyCMOT-
PEHHBIE TPOrpaMMOM 3aJaHUsI BBIIIOJHEHBI, KAYECTBO UX BBIINOJIHEHUS OLE-
HEHO YHCJIOM 0alljIoB, OJIM3KUM K MaKCHMaJbHOMY; aHAITU3UPYET MOTyUYeH-
HBIC p€3y.]]I>TaTI)I; HpOHBHSICT CaAMOCTOATCIIBHOCTb HpI/I BBIIIOJIHCHUUN
3aJaHuM

74 - 86

Xoporo (3a-
YTEHO)

OneHka «XOpOIIO» BBICTABIISIETCS CTYyNEHTY, €CIIM TEOPETUUECKOE COAEp-
KaHWE Kypca OCBOCHO IOJIHOCTBIO, HEOOXOAMMBIE MPAKTHYECKHE KOMIIE-
TEHIIMX B OCHOBHOM C(OPMHUPOBAHEI, BCE TPEAYCMOTPEHHBIE POTPaMMOi
o0y4eHus1 yueOHbIE 3a1aHUsl BBIIOIHEHBI, KAYECTBO MX BBIIIOJIHEHUS 10CTa-
TOYHO BBICOKOE. CTYAEHT TBEpAO 3HAET MaTepHal, TPAMOTHO M IO CyIIe-
CTBY HM3J1araeT ero, He JAOMYyCKas CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha
BOIIPOC.

60 -73

VY noBieTBO-
putensHoO (3a-
YTEHO)

OneHka «yZOBIETBOPUTEIBHO» BBICTABISIETCS CTYACHTY, €CIH TEOpETHYE-
CKO€ coJiep)KaHHe Kypca OCBOCHO YaCTHYHO, HO MPOOENbl HE HOCAT Cylle-
CTBEHHOT'O XapakTepa, OOJBIIMHCTBO MPETyCMOTPEHHBIX MPOTrpaMMOi 3a-
JaHWK BBIIOJTHEHO, HO B HHUX HMEIOTCS OMIMOKHW, TpPU OTBETe Ha
[TOCTABJIEHHBIA BOINPOC CTYAEHT JAOIMYCKAeT HETOYHOCTH, HENOCTATOYHO
MpaBWIbHBIE (OPMYJIUPOBKH, HAOIIOAAIOTCS HAPYIICHHS JIOTHYECKOW MO-
CJIEI0BATEIBLHOCTH B U3JIOKEHUU IIPOIPAMMHOI0 MaTEpHAJIA.

OneHka «3a4TeHO» BBICTABIIAETCS CTY-
JIEHTY, €CIM OTBETHI Ha BOIPOCHI IO Te-
MaM JUCLUIUIMHBI II0CIEN0BATEIbHBI, JIO-
TUYECKU U3JI0KEHBI, JOILyCKAIOTCs
HE3HAYUTEIbHBIE HENOYETHI B OTBETE CTY-
JIEHTa, TaKh€ KaK OTCYTCTBHE CAMOCTOS-
TEJILHOTO BBIBOJIA, pEUEBBIC OLIMOKH U TIP

Huxe 60

HeynosnerBo-
PUTEITHHO
(1e 3auTeHO)

OneHka «HEYIOBJIECTBOPUTEIBHO» BBICTABISETCS CTYICHTY, €CIM OH He
3HAeT 3HAYMTEIHLHOW YacTH MPOTrPaMMHOI0 MaTepHana, AOIyCKaeT CyIlie-
CTBEHHBIC OIIMOKH, HEYBEPEHHO, C OOJBIIMMH 3aTPYAHEHUSIMHU BBITIOHSET
MpaKkTUYeCKue padoThl, HEOOXOAWMBIE TPAKTHUYECKHE KOMIICTECHIIMH He
chopMHPOBaHbI, OOJBIIMHCTBO MPEIYCMOTPEHHBIX IPOrpaMMoOn 00y4eHuUs
yueOHBIX 331aHUI He BBITIOJIHEHO, KAYECTBO UX BBITIONHEHHS OI[CHEHO YHC-
JIOM GaJIOB, OJIM3KUM K MUHUMAIEHOMY

OLIGHKB, «HC 3a4TCHO» BBICTABJIACTCA
CTYACHTY, €CJIM CTYACHT HC 3HACT OCHOB-
HBIX TTOHSATHH TEMBI JUCHUIIIIMHBI, HE OT-
BC€YACT Ha JOIIOJHHUTCIIbHBIC 1 HABOAANIINEC
BOIIPOCHI IIpCrioaaBaTeIIA.




Kpartkasi XapakTepuCTHKA OLIEHOYHBIX CPeICTB

Ne n/n

Haumenoesa-
HUe OoueHou-
HO20  cpeo-
cmea

Kpamkaa  xapaxmepucmuka

cpeocmea

OUCHOYHOZ20

Ilpeocmaenenue
OUEHOUYH020  cpeo-
cmea 6 ghonoe

HAaBBIKOB IMPAKTUYCCKOI'0 MPUMCHCHUA 3HAHUHI
y‘Ie6H0fI JUCHUITIIIMHBI C MCIIOJIB30BAHUCM TCX-

HUYCCKHUX CPCACTB

2 3 4
Jlaboparop- |Llens mabopaTOpHBIX 3aHITHIA: OCBOCHHE H3Y-|Tembl 1abOpaTOpHBIX
Has paboTra  [4aeMol ydeOHOH AMCIMIUIMHBI, NMpuoOpeTeHne|paboT, 3amaHusl TI0

TemMaMm  Jrabopatop-
HBIX padoT




MuHHUCTEpPCTBO HayKH M BhICIIEro oopazoBaHus Poccutickoit deaepaiuu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYAaPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEILHOTO YUPEKICHHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCkuil HalIMOHATBHBIA UCCIEN0BATENBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

Dakyromem WHPOPMAITMOHHBIX TEXHOJIOTHHA
Kageopa WCT

Hanpapnenue noarorosku: 09.04.01 MudopmaTrka v BRIYUCIUTEIbHAS TEXHUKA

[Iporpamma: ABTOMAaTHU3UPOBAHHBIE CUCTEMbI 00PaOOTKM MHPOpPMALIUU U YIIpaBiie-
HUS

KoMmuiekT 1a00paTopHBIX padoT MO INUCHHUIIUHE
«MatemaTH4ecKkoe MOJICTUPOBAHUE OOBEKTOB C PACIIPEICICHHBIMU MTapaMeTPaMU»

Jladoparopnasi padora Nel
Tema «MeToa NPOroHKU AJis PELICHUS] CUCTEM KOHEYHO-PAa3HOCTHBIX YPAaBHEHUH C TpeXJuaro-
HaJIbHOM MaTpULIEW».
3ananue:
1. 3yuuTh TEOpETHUECKUN MaTepUall.
2. Pemute cucteMy JUHEHHBIX anrebpandeckux ypasHenuii (CJIAY) ¢ TpexauaroHaabHON Mat-
puLEell METOI0M ITPOTrOHKHU
2%, — X, =4
X, +A4X, + 2%, =7
3X, +5X%, =X, =1
2%, +4X, + X, =5

X, +3%; =3

3. CocraButh nporpammy pemrenus CJIAY ¢ TpexauaroHaabHOW MaTPHUIICH METOJAOM MPOTOHKH
COCTOSALLEH U3 N ypaBHEHUH.

4. PeanmzoBath nporpammy pemienus CJIAY ¢ TpexamaroHaabHON MaTpUIlEH METOOM TPOTOHKHU
Ha KoMIbtoTepe. [IpoTecTupoBarh nporpamMmy.

5. CocraBneHHyt0 nporpamMmmy 0GOpMUTh B BUJE MOANPOTPAMMBI.

6. [TonroroBUTH OTYET MO JTAOOPATOPHOH padoTe.

JlabopaTopnasi paGora Ne2
Tema «KpaeBas 3amaua 1t 00bIKHOBEHHOTO AuddepeHnnanbaoro ypapaeHus |l mopsiakay.
3amanmue:
1. 3yuuTh TEOpeTHUECKUI MaTepUal.

2. Jlana xpaepas 3a/1aua Ul OOBIKHOBEHHOTO u(pepeHImansHoro ypasHenus | mopsika:

y”—(3-x+1)-y'—6—y:10-x+7
X



y'(0,5)-y(0,5 =1 y(0,8)+2-y'(0,8)=15.
(a=05 b=0,8).

Haiitn yncieHHOe peltieHre KpaeBo 3a/iady METOIOM KOHEUHBIX Pa3HOCTEH Mpu N = 3, UCTIOJB3YS paB-
HOMEpHYIO ceTKy. [ ammpokcuManuu Nmpou3BOIHBIX B JU(M(EpeHIIMATLHOM YPaBHEHUH WC-
MOJIb30BaTh IIEHTPATBLHO-PA3HOCTHBIC (POPMYITBIL.
3.JlaHa nByxTOUYEUHAS KpaeBas 3aa4a Jyisi OObIKHOBEHHOTO mrddepeHimansaoro ypasHenws |l mopsiaka:
4 ! .
y'+p(x)-y'+q(x)-y=1f(x) (a<x<b);
! .
ay(a)+dy-y'(a)=g;
!
c,y(b)+d,-y'(b)=g,.
3neck P(x),q(x), f(x)-usBectusie dyskuuy; ¢, d;, g, ¢,,d,, g, - N3BECTHBIE KOHCTAHTBI; OTpE-
30K [a, b] — u3BecTeH.

[TocTpoUTh KOHEYHO - PA3HOCTHYIO CXEMY, UCIIONB3Ys IEHTPAITBHO-PA3HOCTHBIE (HOPMYIIBI LIS arl-
MPOKCUMAIIUY TTPOU3BOIHBIX B MU PepeHITnaIbHOM YpaBHEHHUH (CETKa paBHOMEPHAs).

CocTaBUTh IPOTpaMMy pelICHUs 3a1aun. JJist pelieHns: CHCTEMbl KOHEUHO-Pa3HOCTHBIX ypaBHE-
HUH HMCIIOJIB30BaTh METOJI IPOTOHKHU. [Ipy cocTaBiICHUH MPOrpaMMBI HCITOJIB30BATh MOAIIPOrpaM-
My pewieHuss CJIAY ¢ TpexanaroHanbHOM MaTpuLield METOAOM MPOTOHKH.

4. 3amady u3 1.2 pemuTh ¢ IOMOIIBI0 paspaboTanHOW nporpaMmel ripu N = 3 u N = 5. [lomyuen-

HBIC PE3YJIbTAThI MPEACTABUTH ITPAPHUCCKH.
5. [ToaAroTOBUTH OTYET MO JTAOOPATOPHOU padoTe.

JlaboparopHasi padora Ne3
Tema «IlepBas kpaeBas 3aaa4a JUisl ypaBHEHHsI TEIUIONIPOBOIHOCTH. SIBHas cxemay.
3aganue:
1. 3yuuTh TEOpETHUECKUN MaTepUall.
2. lana | xpaeBas 3a/1a4a [UIsl ypaBHEHHs TEILIONPOBOJHOCTH:

ou A%

5_67: (x,t) (0O<x<l, 0<t<T),
u(x,0)=2x-(1-x)+0,7-(k-0,5),
u(0,t)=2-t+0,7-(k-0,5),
u(l,t)=3-(t+0,12)+0,5-(k +1).

Bmecy | (x,t)=3x+ 2t | - jymnHa crepxust; 1=0,6; 7'=0,01; k— Homep Bapuanra.

Haiitn uncrieHHOe pelnieHne KpaeBoi 3a/1aur ¢ TIOMOIIBIO SIBHOH cXeMbl ripu I =1/6, n=6.
3.CocTaBUTh NPOrpaMMy peleHHs KpaeBoH 3a/1auy ¢ IOMOIIIBIO sIBHOW cxeMbl. Pe3ynbTaThl pacue-
Ta HareyaTaTbh B BU/I€ TaOJIUIIBI.

4. 3anauy U3 1.2 PEUIMTh C TOMOIIBIO pa3paboTaHHOH MporpaMMsbl ipu N =6, M = 6.

5. UccnenoBarh BIMSHUE 1ar0B UHTETPUPOBAHUS HA YCTOMUNBOCTH KOHEUHO - PA3HOCTHOM CXEMBI,
UCTIONB3YS pa3pabOTaHHYIO IPOTPaMMYy.

6. [ToAroTOBUTH OTUET 110 JIAOOpATOPHOU padoTe.

JlabopaTopnasi paGora Ne4
Tema «IlepBas kpaeBas 3a1a4a Juisl ypaBHEHHsI TEIUIONPOBOAHOCTH. HesiBHas cxemay.
3aganue:
1. I3yuuts TE€OpeTHUECKUI MaTepHal.
2. Jlana | kpaeBast 3a1a4a JuIsl ypaBHEHHS TEIUIOMPOBOTHOCTH:



ou o4

5_67: (x,t) (0O<x<l, 0<t<T),
u(x,0)=2x-(1-x)+0,7-(k-0,5),
u(0,t)=2-t+0,7-(k-0,5),
u(l,t)=3-(t+0,12)+0,5-(k +1).

Bnecy | (x,t)=3x+2t , | — mmna crepxnus; 1=0,6; 7'=0,01; kK — Homep BapuanTa.

Haiitn uncrieHHOe perieHue KpaeBoil 3a/1aun ¢ TIOMOIIBIO HESIBHOM cXeMbl ripu I =1/6, n=6.

3. CocTaBUTh IIPOrpamMMy peIlIeHUs KpaeBOM 3a1a4M ¢ IOMOLbIO HesBHOM cxeMbl. [1pu pa3paboTke
IIPOrpaMMBbI UCII0JIb30BaTh noanporpammy pemenust CJIAY ¢ tpexauaroHaibHOM MaTpuLei Me-
TOJIOM IIPOTOHKH. Pe3ysbTaThl pacueToB HarmeuyaTaTh B BUAE TaOIMILIbI.

4. 3amavy U3 1.2 pemuTh ¢ MOMOIIBIO pa3paboTaHHOM MporpamMmMsl pu N = 6, m = 6. CpaBHUTH
TEMIIEPATYPHBIC M10JISA, IOJyYEHHBIE C IOMOIIBIO IBHOW U HESIBHOM CXEM.

5. [ToaAroToBUTH OTYET IO TAOOPATOPHOU padoTe.

JlabopaTopHas padora Ne5
Tema «Pacuer cTalmOHApPHOTO IBYMEPHOTO TEMIEPATYPHOTO TOJISI IPH TEYCHUH B TPYOE».
3amanmne:
1. 3yuuTh TEOpETHUECKUN MaTepHal.
2. Ilpu U3BECTHOM TI0JIE CKOPOCTEl HY)KHO PacCYMTaTh IByMEpHOE TemieparypHoe moje T(r,z)
HECKMMACMOM KHKOCTH, TIPOTEKAIOIICH B TpyOe paanycoM R u piunoii |. [Tpoduns ckopoctu
uMeeT napabonyecKuii BUj

1’2
Uz(r):UO 1——2 ,
R

e Uo — CKOpoCTh Ha ocu TpyObl. [Tonepeunas cocrasisomas ckopoctu Ur = 0.

JIBymMepHOe TemreparypHoe nosne T(r,Z) HaXOAUuTCs B pe3ybTaTe pelieHus YPaBHEHUS] SHEPTHH,
KOTOpOE€ UMEET BUL!

oT A 0 oT
Cop—— = ——|F——
oz r or or

['pannyHBIE YCIIOBHS: Ha BXO/€ TEMIIEpaTypa U3BECTHA, HA OCU TPYObI CTABUTCS YCIIOBUE CUM-
MeTpuH, a Ha creHke (F=R) 3ajaeTcst n3BeCTHOE pacipe/esieHue TEMIIepaTypHl.

ITpu BBIBOJIE KOHEUHO — Pa3HOCTHBIX YPABHEHHH HCTIOB30BATh METO] KOHTPOJIBHOTO 00beMa.
3. Pa3zpaboTaTh aNropuT™ pemeHus KpaeBoi 3a1aun u3 1m.2.
4. CocTaBUTh POrpaMMy pelIeHHs KpaeBoi 3a1auu u3 1.2. [Ipu pazpaboTke nporpammsbl UCHOJb-
30BatTh noanporpamMmy peuterust CJIAY ¢ TpexanaroHaabHOW MaTpULIEH METOJOM ITPOTOHKH.

5. C nomo1pto pazpaboTaHHON HpPOrpaMMbl MCCIIEI0BaTh BIUSHHE CKOPOCTH Ha BXOJIE Ha IOJIE
TeMIeparyp B pacueTHoi obnacTu. [lonydeHHble pe3ynbTaThl MPeICTaBUTh TpadudIecKu.

6. [ToAroTOBUTE OTYET IO JTAOOPATOPHOU padoTe.

JlabopaTopHas padora Ne6
Tema «Pemenue 1-if kpaeBoit 3a1aun A ypaBHEHUS TEILIOMPOBOIHOCTA B MATEMATHUECKOM Ta-
kere MatLaby.
3amanmue:
1. I3yuuTh TEOpETHUECKUI MaTepUal.
2. CpencrBa Matematuyieckoro nakera MatLab mis pemenus nuddepeHImanbHbIX YpaBHEHHIA.
3. [lana | kpaeBas 3a1aua Jy1sl ypaBHEHHUS! TETIONPOBOTHOCTH:



ou o4

5_67: (x,t) (0O<x<l, 0<t<T),
u(x,0)=2x-(1-x)+0,7-(k-0,5),
u(0,t)=2-t+0,7-(k-0,5),
u(l,t)=3-(t+0,12)+0,5-(k +1).

Bnecy | (x,t)=3x+2t , | — mmna crepxnus; 1=0,6; 7'=0,01; kK — Homep BapuanTa.

Haiity uncneHHOe pelieHre KpaeBoii 3a/1auu B MaTeMaTideckoM makere Matlab, ucronb3yst siBHYO
cxemy (mipu r =1/6, n=6). MccrenoBarh BIMSHUE [1ar0B HHTETPUPOBAHKS HA PE3YJIbTAThI PACUCTOB.
4.T1oaroToBHUTH OTYET 1O JT1ab0OpaTOpHOM padoTe.

JlabopaTopnasi paGora Ne7
Tema «llaker npuknagueix nporpamm FLUENT. Onucanve COBOKYNMHOCTH M Ha3HAYCHHS pas-
JUYHBIX MeHIO npukiagHoro nakera FLUENT».
3aganue:
1. 3yuuTh TEOpETHUECKUN MaTepUall.
2. Bosmoxxnoctu nakera FLUENT, obrmactu mpuMeHeHus nakera.
3. Mento File.
4. Mento Grid, Define.
5.Memnto Solve.
6.IToaroToBUTH OTYET 110 JIA0OPATOPHOM padoTe.

JlabopaTopHas padora Ne§
Tema «IlocTpoenue cetok ¢ ucnoapzoBanueM npemnpoueccopa GAMBIT».
3aganue:
1. 3yuuTh TEOpETHUECKUN MaTepUall.
2. OCHOBHOE OKHO TIPOTPaMMBI.
3. Ilanens nHCTpYMEHTOB. HazHaueHUe KHOTIOK.
4. I'pynna kHonok «Geometry»; rpynmna kHonok «Meshy.
5. HaGop 3HaveHuit TUIIOB I'PAHUYHBIX YCIIOBHIA.
6. Komanbl popMupoBaHusi TOBEPXHOCTEH.
7.I'pyniibl KHOIOK /7Sl CO3JaHUS CETOK.
8.Co3naTh IByMEpHYIO CETKY B I€KapTOBOM CHCTEME KOOPAUHAT.
9. IloAroToBUTH OTYET MO JabOpaTOPHOI padoTe.

JlabopaTopnasi paGora Ne9

Tema «Co3nanne pac4€THOM T€OMETPUU M PA3HOCTHOM CETKH M30THYTOTO KaHaja JiJIsi CMEIInBa-
HUSL )KUIKOCTEN C Pa3IMYHON TEMITEPATYPOU».
3ananue:
1. I3yuuts TE€OpeTHUECKUI MaTepHal.
2. Ha pucyHke npejcTaBiieH H30THYTBIA KaHA ¢ MaTpyoOKOM, Yepe3 KOTOPBIH MoaeTcs MoI0rpe-
Tas KUAKOCTb. HeoOX0IMMO MOCTPOUTH TEOMETPUIO 00TACTH UCCIIEIOBAHUS U Pa3HOCTHYIO CETKY
JUISl U30THYTOTO KaHana. Takas reoMeTpudeckas KoH(Urypalus BCTpedaeTcsi B TPYOOTIPOBOIHBIX
CUCTEMax Ha JIEKTPOCTAHIUSIX U B 00pabaThIBArONIEH MTPOMBIIIITICHHOCTH.

XoJ0aHas KUIKOCTh MOCTYIAET U3 OOJIBIIET0 OTBEPCTHS, a TéIIas — yepe3 Majblii kaHai (T1< T2).
Taxum 00pa3oM MPOUCXOAUT CMEIICHUE IBYX JKUAKOCTEH C pa3HBIMU TeMIepaTypaMu.
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B sT0ii 1aboparopHoii pabote Tpedyercs:

* CO3/1aBaTh BEPIINHEI,

* CO3/1aBaTh U30THYTHIC KPUBBIC (apKH), YKa3bIBasl LICHTP KPUBU3HBI U KOHEUHBIE TOUKH;
* cO3JaBaTh NpsAMBbIE JIUHUY (pEOpa) MEXKAY BEPIIUHAMU;

* pa3zeNnsTh apKu, UCTOJIb3Ysl BEPUINHY;

* CO3/1aBaTh TpaHu U3 p&oep;

* 33/1aBaTh pacmpezesieHue y3JI0B CeTKH Ha pEdpax;

* CO3/1aBaTh CTPYKTYPUPOBAHHYIO CETKY Ha IPaHsX;

* CO3/1aBaTh HECTPYKTYPHUPOBAHHYIO CETKY;

* CTAaBUThH I'PaHUYHBIC YCIOBUS JIJISl IOCTPOCHHON TEOMETPHUH;
* SKCIIOPTHPOBATH CETKY.

3. [ToAroTOBUTH OTYET IO JIAGOpATOPHOI padoTe.

JlabopaTopnasi pabora Nel(
Tema «[TocTmpornieccop A aHaIM3a U BU3yaTH3alHA PACUETOB.
3aganue:
1. I3yuuTh TEOpETHUECKUI MaTepUal.
2. MeHto moctobpaboTKku pe3yabTatoB pacuéra Display, Plot.
3. I'paduueckoe npeacTaBiIeHNE pe3yIbTaTOB pacyeTa TEUCHUS U TeIUI000MEHa.
4. HapucoBaTbh BEKTOPHOE IM0JIe CKOPOCTH B tutockoctr Z = 0,15.
5. [ToAroTOBUTH OTUET 1O JIAOOPATOPHOU padoTe.

JlabopaTopnasi padora Nell

Tema «Teuenue u TerI000MEH B KaHAIaX).
3ananue:
1. I3yuuts TE€OpeTHUECKUI MaTepHal.
2. TTocTpOUTh KOHEYHO-PA3HOCTHYIO CETKY M IIPOBECTH PACUET JIJAMHHAPHOTO HEU30TEPMUYECKOTO Te-
YeHusI Bo3Iyxa B TuiockoM kaHase ipu Re =10 u Pr=5. [TocTtpouTh rpadguku n3MEeHEHHS OCEBOM CKO-
poctH, 6e3pazMepHoro ko3 unmenTa TernnoooMeHa.

HcxonaHble JaHHbBIE 334al0TCS COTTIACHO HOMEPY BapHaHTa.
3. [ToAroToBUTH OTUET MO JIabopaTOpHOIi paboTe.
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