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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

24.05.02 ITpoekTHpOBaHUe aBUALIMOHHLIX U PaKeTHBIX /BUraTe/iei
roz Habopa rpymmnsr: 2026

IIporpamMmmMmy cocTaBuiI:

Kadenpa A8 IBUTATEJIN 1 DHEPTOYCTAHOBKU JIETATEJIBHBIX
ATITTAPATOB
Mycrelikric AHTOH VIBaHOBMY, CTapIIMii ITperojaBaresib

[TporpaMma paccMOTpeHa
Ha 3ace/laHuy Kadeapbl-pa3paboTurka
paboueti nporpamMmel A8 IBUTATE/IU U SHEPT' OY CTAHOBKWU JIETATEJ/IBHBIX AITITAPATOB

3aBenyromuii kadenpoii CaBapoBckuii A.A., K.T.H.

[Tporpamma paccMOTpeHa
Ha 3ace/JaHUM BhIMyCKaroIiei Kadeapbl

A8 IBUT'ATEJ/IN 1 DOHEPI'OY CTAHOBKM JIETATEJ/IBHBIX AITITAPATOB

3aBegyromumii Kadeapoii CaBapoBckuii A.A., K.T.H.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
MOJE/INPOBAHUE BBICOKOTEMIIEPATYPHBIX ITPOIIECCOB B BP/],

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI
Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:
[ICK-1.10 — Bnageer CAE cuctemoii Ha ypoBHe, He0OXOAMMOM [I/1s1 BBITIOHEHHUsT paboT 1o mpodusio

@®opMHUPOBaHUIO KOMITETEHLIMI CITY)KUT AOCTYDKEeHHe C/leyHOLINX pe3y/isTaToB 00pa3oBaHust:
IICK-1.10

3HAHUA:

TeopeTHUecKre OCHOBBI PA3HOCTHOTO MOJENMPOBaHMs; 3HaHWe (DU3HUECKUX 0COOeHHOCTeH
MOJle/TMpyeMbIX TIPOLIeCCOB; 3HaHWe MPUHLUIIOB IOCTPOEHHs] KOHEYHO-3/IeMeHTHBIX U CeTOYHBIX MO/esiel;

YMeHus:

BBIOOp MaTeMaTHUeCKUX MOfe/iell BBICOKOTEMIIEPAaTypPHBIX IPOLIECCOB B Pa3/IMUHBIX 3/1€MeHTax
Jgeurateneii  JIA; aHaju3  pe3y/abTaTloB  pacueTa;  IPOBeJieHWe  UMC/AEHHOIO  MOJe/IMpOBaHUs
BBICOKOTEMIIepaTypHbIX TPOLECCOB B pas/IMUHbIX 37eMeHTax JAsurareneid JIA Tpu pasnuyHbIX YC/IOBUSX;
yIipaB/ieHre rapaMeTpu3aryieii 00beKTOoB;

HABbIKU:

TPAHCIAIWS JaHHBIX U3/B pasHble CAE cucTembl; MOATOTOBKa TrpadMueckoro MaTepuasia [ijis

odopmienus K/I.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Hucuynmaa MOJE/IMPOBAHUE BBICOKOTEMITEPATYPHBIX ITPOIIECCOB B BP[
SIBJISIETCS TUCLIUTTHHOM YacTH, ()OPpMHpPYyeMoli yuaCcTHUKAMH 00pa3oBaTe/IbHBIX OTHOIIeHWH 6/10Ka 1,
TpPOrpamMMBbl TIOATOTOBKY 110 HaripaeieHuto 24.05.02 [TpoekmupoeaHue asuayuoHHbIX U pakemHbIx 0gueamesnell.

CogepxaHve IUCLMIVIMHBI fBJ/IseTCs jiorndeckuMm npopopkennem aucouivme: MTHIXKEHEPHASA U
KOMIIBIOTEPHASI TPA®UKA, IMPOEKTUPOBAHUE C IIPUMEHEHUWEM CAD/CAM/CAE-
CUCTEM.

Cojep>kaHWe [IUCLIMIVIMHBI ~ SIBJISeTCSI OCHOBOM [l ocBoeHus gucuuriiH: PACUHET WU
ITPOEKTUPOBAHUE AI'PETATOB BP/.

[penBapuTebHBIE KOMITETEHI[H, COPMHUPOBaHHBIE Y 00yUarOIerocs /10 Hauasia u3yueHus TUCLATUTAHBL:

¢ OIIK-3 — CrniocobeH pa3pabarbiBaTh HOPMATUBHO-TEXHUYECKYIO JOKYMEHTALUIO, CBSI3aHHYIO C
rpoecCUOHAMLHON JesiTe/IbHOCThIO

¢ TICK-1.1 — CnocobeH pa3pabaTbiBaTh KOHCTPYKTOPCKYIO JOKYMEHTAL[MIO Ha ZIeTaId U Y3/Ib
JBUTaTesell ¥ CTeHZ0BOTO 000PY0BaHUS

¢ TICK-1.10 — Bnaseer CAE cuctemoli Ha ypoBHe, HE0OXOJUMOM /IJ1s1 BBIMTOJTHEHUS PaboT MO MPOQUJIIO

e TICK-1.11 — Bnageer CAM cucTeMoii Ha ypOBHe, HEOOXOIUMOM /|15 BBITIOJTHEHUST paboT MO MPOGUIIo

¢ TICK-1.6 — Cniocoben paspabartbiBats K/ Ha feTany, U3rotaBIvBaeMble TI0 a/ITUTUBHBIM TEXHOJIOTHSIM,
W3roTaB/IMBaTh UX U OL|eHUBAaTh I10Ka3aTe/ M KauecTBa JieTasel, MoyueHHbIX 10 aAJuTUBHBIM
TeXHOJIOTUSIM



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Paspen 1. Beeenne. ITpoGieMaTnKa HCC/IeJ0BaHNA BBICOKOTEMIIEPATyPHBIX MPOLIECCOB.
4 8 OcHOBHbIe IPHHLUNBI MoAeMpoBaHus. 1.1 Beesenue. OcobeHHOCTH 7 P 2 0 5 10
BBICOKOTEMITepPaTyPHBIX TIPOLIECCOB B 31eMeHTax fsurareseii JIA. 1.2 OCHOBHbIe IPUHLIUIIBI 1
MeTO/bl MOJIe/IMPOBaHHUsl. MeTo KOHTPO/bHOro 06beMa. PacueTHast ceTka.
Paszpen 2. CranuoHapHas npoosiema. MeToj nosfyyeHHs JUCKPeTHBIX aHA/IoroB. 2.1
CralpoHapHasi OJHOMepHasi TeruIoNpoBOAHOCTb. [To/y4yeHre JUCKpeTHOro aHasora. 2.2
4 8 CranyoHapHas OJJHOMepHasi Ter/IoNpoBOAHOCTb. ['paHnuHbIe yC/10BuUs. 2.3 MeTo/bl pellieHus 12 6 2 4 6 10
cucreM anrebpanyeckux ypaBHeHuil. 2.4 JIByx- ¥ TpexMepHasi CTallliOHapHast
TerJIOTIPOBOJHOCTE.
Pa3pen 3. HecranuonapHas npo6i1ema. MeTop no/iydeHusi AMCKPeTHBIX aHA/IoroB. 3.1
4 8 HecrauyoHapHast ofHOMepHasi TeIUIONPOBOAHOCTb. OCHOBHBIE pacyeTHbIe CXeMBbl. 3.2 12 6 2 4 6 10
YCTOWUMBOCTb PACYETHBIX CXEM.
Paspen 4. K T -y 1ii nep BemecTBa M 3Hepruu. 4.1 KoHsekuus 1
nnddysus Kak senenus. O6o6meHHoe uddepeHiaTbHOe ypaBHeHHe KOHBEKTUBHO-
4 8 mddysroHHoro nepeHoca. CraloHapHas Of[HOMepHast KOHBeKLus 1 uddysus. 4.2 12 6 2 4 6 10
HOIIYLIEHPIG AVCKPETHOT'O aHa/iora: pa3/InuHble pacueTHbIE CXeMbI. 4.3 ,Z[ByX- U TPpeXMepHbIe
KOHBEKLIHA U AHq)quEIHﬂ. PpaHPl‘{HI:Ie YyCJIOBUS.
Pa3paen 5. CoBMecTHOe ompe/ie/ieHHe M0Jisi CKOPocTel 1 AaByieHui. 5.1 OcobeHHOCTH
4 8 COBMECTHOTO OTIpe/ie/IeHHs MOJIst CKOPOCTeH U faByieHnid. COBMellleHHas M ILIaxMaTHasi CeTKH. 10 4 2 2 6 10
5.2 Asropurm SIMPLE. TIpoune noj06HbIe airopuTMbl.
Pazaen 6. MojielMpoBaHHe pasIMYHbIX (PU3HUECKHX Nponeccos B 31emenTax BPJ. 6.1
4 8 MogenupoBaHue TypOyseHTHOCTH. 6.2 MogenupoBatue ByxhasHbix cpef. 6.3. 21 16 6 10 5 20
MO,Z[EJ'H/IPOBEIHI/IE TeueHuii cMecei ra3os. TeueHHs: C XUMUUECKUMU peaxkuusMu.
Paspen 7. CoBoKymnHas 3a/jaua Mojie/IMPOBaHUsI TeUeHHH C TOpeHHeM B MOTOKe B
4 8 anemenTax BP/I. 7.1 Baaumocesisu Mozieneit Gpusnueckux mpoLieccoB, yUUTHIBAEMbIX TTPH 34 11 1 10 23 30
MOJe/TMpOBaHUsT TeUeHUH C TOpeHHEeM B ITOTOKe B 3/IeMeHTax BP,H
Bcero 3a 8 cemecTp 108 51 17 34 57 100
Bcero no gucuuninHe 108 51 17 34 57 100
3.2. AyANTOPHBIA MPAKTHKYM
Oo0neMm,
Ne Homep 1 HauMeHOBaHHe
Tema MNPpAKTHYE€CKOr'0 3dHATUA dayA.
n/n pa3aesia JUCHUIIMHBI
qacoB
Perienue 3aau cTaliiOHapHOW OHOMEPHOM
TeIJIONIPOBOAHOCTU MEeTO0M IIPOroHKU. PellleHue 3aaau
1 |Pa3gen 2. CrauioHapHas poBoAH AOM TP A 2
CTallMOHApHOU OAHOMEPHOU TETJIONTPOBOAHOCTHU
npobsiemMa. MeToz TOyYeHust
HUTE€paliMOHHBIM METOAOM.
AVCKPETHBIX dHaJ/IOI'0OB. " >
2 Perienne 3da[a4 CTAlMOHAPDHOU NBYXMEPHOU )
TEIUIONPOBOAHOCTH UTEPALIMOHHBIM METOZA0M.
Perienue 3a1au HeCcTalMOHAPHOUN OHOMEPHOM
3 |Pa3zmen 3. HecrarjoHapHas A H P A PHO 2
TEIUIOMPOBOAHOCTHU C UCITI0/Ib30BaHUEM SABHOU CXEMBbI.
npobiemMa. MeToz 1oy YeHust b - —
4 JVICKPETHBIX aHaJIOrOB. eleHure 3a/ia4 HeCTallMOHapHOM O/THOMEPHOU . 2
TeIJIOIIPOBOAHOCTH C UCII0/Ib30BaHWEM HesABHOW CXeMBbl.
Permienye 3a/1au cTaliOHApHOM OTHOMEPHOM KOHBEKIIUN U
5 |Pa3gmen 4. KOHBEKTHUBHO- b dy3nr C UCTIOMB30BaHNEM CXeMBI C "T[eHTpaTbHbIMU 2
I dy3rOHHBIN TTepeHoC pasHoCTIMH'".
6 BelleCTBa ¥ SHepruu. Pemenune 3aza4u CT&HHOHHPHOﬁ O,E[HOMEPHOﬁ KOHBeKIIMH U 2
muddy3nr C UCTIOMb30BaHHEM CXeMbI 'TIPOTHB ITOTOKa'.
Pazgen 5. CoBMecTHOE .
o P3360p 3ajla4yv COBMECTHOT'O OTipeZie/ieHrs 110/ CKOPpOCTeN
7 oripejiejieHue 11011 CKOpOCTer U o 2
o " 1aB/IEHHUH.
JaBJIeHUH.
Pazpen 6. MopenvpoBaHue
MO,ELEJII/IPOBEIHI/IE ,Z[BYXCl)EBHOI‘O TeueHHud C UCI1I0/Ib30BdHHEM
8  |pa3muuHBIX U3MUECKUX 2 10
Pa3/IMYHBIX MOJe/iern
IpoLeccoB B 31emMeHTax BPII.
9 |Pa3gen 7. CoBoKynHasi 3ajjlaya  |MogenvpoBaHre TeueHUsl C TOpDeHUEM B KaMepe CropaHus 10
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MO/le/TMPOBaHUSI TEYEHUH C
rOpeHHeM B MIOTOKE B 3/IeMeHTax
BP/I.

Masiopasmepsoro I'T]I.

’ Bcero 3a 8 cemectp 34 |
3.3. CamocrosnTenbHas padora crygenra (CPC)
Ne CopepxaHue yueoHoro |{O0nem,
Homep 1 HauMeHoOBaHMe pa3jesa AMCHUNIMHEI
n/n 3aJaHUs 4acoB
Pazgnen 1. Beezenue. [TpobieMaTrika UCC/ieI0BaHUS ITpopaboTka
1  |BBICOKOTEMIIepaTypHbIX NpoLeccoB. OCHOBHBbIE ITPUHLUIIBI TeopeTUYeCcKoro 5
MO/le/TUPOBaHMUSI. Marepuasa
ITpopabotka
2 Pa3gen 2. CraipioHapHasi mpobiema. MeToz rosyueHust TEOPETHHECKOro 3
Marepuasa
[MCKPETHBIX aHasI0roB.
3 OdopmeHue oTueTa 1o 3
MPaKTUYeCKOMY 3aHSTUIO
ITpopabotka
4
Paszen 3. HecrarronapHasi mpo6ieMa. MeToz moslyueHust TEOPETUHECKOTO 3
Marepuasa
[UCKPETHBIX aHaJ/IOTOB.
5 Odopmenue oTuera 1o 3
TPAKTUYeCKOMY 3aHSITUIO
ITpopaboTtka
6 o TeopeTUYeCKOro 3
Pazgen 4. KonBekTrBHO-11(dY31OHHBIN ITePEHOC BelljeCTBa U MaTepHaa
SHEepruu.
7 OdopmsieHne oTueta 1o 3
TIPaKTUYeCKOMY 3aHATUIO
ITpopaboTka
8 |Pasgen 5. CoBMecTHOe oripefiesieHue I0JIs1 CKOPOCTel U [JaBleHui. [TeOpeTH4eCcKoro 6
MaTepuasna
Pa3men 6. MogenrpoBaHue pa3TMUHbIX (Pr3MUeCcKUX MPOLieCCoB B TpopaGorka
9 TeOpPeTHUYeCKOro 5
anemeHTax BP/I.
MaTepuasna
ITpopaboTka
10 o TeOpPeTHUYeCKOro 10
Pazpen 7. CoBoKyIHast 3aiada Mo/je TMPOBAHUS TEUEHUN C
MaTepuasna
rOpeHueM B TIOTOKe B 3nieMeHTax BPII.
1 OdopmsieHre oTueta 1o 13
TIPaKTUYeCKOMY 3aHATHIO
Bcero 3a 8 cemectp 57
4. ®OPMbI KOHTPOJISA OCBOEHUA NNCIIAITI/IMHBI
CEMECTP HEJE/IN CEMECTPA
1/2(3/4|5| 6 |7/8/9| 10 |11 /12|13 14 15| 16 17
8 ap AP Otu. no 13 AP Otu. no I13, gud. 3au.

YcnoBHble 0003HaYeHMS:

TP — nuarHocThyeckasi pabora;

Ortu. 1o I13 — oTueT no npakKTUUeCKOMY 3a/jaHUIO;
Iud. 3a4. — qudQepeHIMPOBaHHbIN 3aueT.

TeKylHii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JTUTCSA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
ciefyroumx popmax:

e UArHOCTUYeCKas pabora;

e OTUYeT MO0 MPAKTUUECKOMY 3a/]aHHIO.

IIpome)xyTouHas arrecTanusi IIPOBOJUTCS B hopMax:

e 1uddepeHIMPOBaHHBIN 3a4erT.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. A. U1. Mycreiikuc. . MogenrpoBaH#ue rporieccoB B kKamepe cropanust I'T/]. CI16.5T'TY "BOEHMEX"
uM. [1. @. YcruHoBa, 2017, 41 3k3.

2. A. . Mycretikuc, JI. I1. FOHakoB. . Uuc/ieHHOe pellieHue 3a/1au TeryionposogHocty. CI16. BT TY
"BOEHMEX" um. I. ®@. YctuHoBa, 2018, 1. pec.

3. A. . Mycreiikuc, JI. I1. FOHakoB. . Uuc/ieHHOe peliieHue 3ajau TeryionposogHoct. CII6. BT TY
"BOEHMEX" um. 1. ®. YctuHoBa, 2018, 39 3K3.

4. A. 1. Mycreiikuc, JI. I1. FOHakoB. . YucneHHOe peleHye 3a7au KOHBeKIWH U auddysun. CI16.6I'TY
"BOEHMEX" um. . ®@. YctuHosa, 2017, 36 3k3.

5.2. JloronHUTeNbHASA TUTeparypa o JUCLUIUIVHE:
He Tpe0yeTcs.

5.3. Ilepuoguyeckue U3gaHus:
He TpeOyoTCs.

5.4. TlepeueHb peCypcoB UH(POPMAI[MOHHO-TEIEKOMMYHHUKAIIMOHHOMN ceTy "VIHTepHeT", He0OXOAUMBIX /1/1sT
OCBOEHUS! TUCLIATUIMHBI, 3/IeKTPOHHBIE OMO/THOTeUHbIE CUCTEMBI:

1. http://e.lanbook.com/ — DBC JlaHsb;

2. http://library.voenmeh.ru/jirbis2/ — ®yHngamenrtanbhas 6ubmuoreka BI'TY « BOEHMEX» um. [1.®.
YCTHHOBA;

3. http://www.biblio-online.ru/ — O6pa3oBarenbHas iargopma FOpaiit. /1711 By30B U CCy30B..

CorpeMeHHbIe MpodeccroHambHbIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HaijuoHansHas 3/eKTpoHHas 6ubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast 3/iekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - TlonHoTekcToBas 3mekrpoHHas 6ubmoTeka Poccutickoro oHza
(byHIaMeHTalbHBIX HCC/IeJ0BaHMUIA.

VHdopmaLMoHHbIe CIIPaBOYHbIE CHCTEMBI:
1. Texakcriept — ViHGOpPMaLMOHHBIN TIOPTa TEXHUYECKOTO perynvpoBaHusi: HopMmel, mpaBuia, CTaHAapTh
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - 5] TOCTos
cobcrBenHoi reHepauuu BI'TY "BOEHMEX" um. []. ®. YcTrHOBa;
3. http://www.consultant.ru/- KoncynsranTtIntoc- nH(opMalioHHbI# TOpTaa ITpaBoBOM MH(POPMALUH.

5.5. ITporpamMmHOe obecrieueHue:

1. Ansys Multiphysics 2019 Teaching Advanced,;
2. ANSYS 2020 R2.

5.6. H(dopmaloHHbIe TeXHOJIOTUU:

B3anMogeiicTBre ¢ obyuarouumucs nocpegcrsom SMOC Moodle BI'TY « BOEHMEX» um. [J.®. YctuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:

1. ITpoekTop;
2. Ansys Multiphysics 2019 Teaching Advanced;
3. ANSYS 2020 R2.

6.3. IIpouee:

1. pabouee mMecTo TperofiaBare;isi, OCHaIlleHHOe KOMITBIOTEPOM C JJ0CTYTIOM B VIHTepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAIl|eHHble KOMITBIOTEepaMH C JOCTYTIOM B VIHTepHeT, rpeiHa3HaueHHbIe
Ju1s1 paboThI B 37IeKTPOHHOM 00pa3oBaTe/lbHOM cpefie.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
MOJE/INPOBAHUE BBICOKOTEMIIEPATYPHBIX ITPOIIECCOB B BP]]

AnHoTanusa paboueii nporpaMMsl

Ouctuminaa MOJE/IMPOBAHUWE BBICOKOTEMIIEPATYPHBIX IIPOILIECCOB B BP[
SBJISIETCS AUCLUIUIMHON 4YacTH, (POPMHMPYeMOM yYacTHHKAMH 00pa3oBaTe/IbHBIX OTHOIIeHHWH 0Oy0oka 1,
MpOrpamMMBbI TIOATOTOBKH 110 HarpaeieHuto 24.05.02 [TpoekmupoeaHue aguayuoHHbIX U pakemHbIx 0guaamenell.
MucuynnvHa peanusyetcst Ha ¢akynbreTe A PaketHo-kocmudeckast TexHuka BI'TY "BOEHMEX" wm. [.®.
Ycrunosa kadenpoit A8 [IBUTATE/IU 1 DHEPT'OYCTAHOBKMU JIETATEJIEHBIX ATITTAPATOB.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
TICK-1.10 Bnageer CAE cucTeMoli Ha ypoBHe, He0OXOIUMOM /I/1s1 BBITIO/THEHHST paboT 10 MPOoGUIIIO.

CofeprkaHre JUCLUIJIMHBI OXBAaThIBAET KPYT BOIMPOCOB, CBS3aHHBIX C METOJaMU MOZe/TMPOBaHMUsI MTPOLIECCOB B
3/IeMEHTax BO3JYIIHO-peakTUBHBIX gBuraresieli (BPIO) JIA. YueOHBIH KypC TpeArio/iaraeT yCBOEHUe
TEePMUHOJIOTUM, W3yYeHHsI MeTOJOB TOCTPOEHHs MaTeMaTHUYeCKUX Mojereld M HCIOb30BaHUM UNC/IEHHBIX
MeTo[0B U DBM npu Mo e/IMpOBaHUH.

[IporpamMmoii JUCLUITIMHEI TTPelyCMOTPEHBI CJle/IyIollie BUABI KOHTPOJIA:

TeKyuii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHBIE BpeMEHHbIE NHTEPBAJIBI B
cnenyromux dhopmMax:
e MArHOCTUYECKas paboTa;
e OTYET IO NMPAKTUUECKOMY 3a/IaHHIO.

IIpomMeskyTouHasi arTecTanus POBOAWUTCS B popMax:
e muddepeHMPOBaHHBIN 3aUeT.

OO01jast  TPyZI0EMKOCTh OCBOEHHSI JUCILUIUIMHBI cocTaBiaser 3 3.e., 108 u. IIporpamMmoll AWCIUTUTUHBI

MpeAyCMOTPeHbI JIeK[MOHHbIe 3aHsTs (17 4.), mpakthdeckve 3aHsTus (34 4.), camocTosTesnsHass pabora
ctygenra (57 a).

10



IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
MOJE/INPOBAHUE BBICOKOTEMIIEPATYPHBIX ITPOIIECCOB B BP]]

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBageT 108 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 57 4.,
OTBe/|eHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeHzIalIK  TI0  pacripe/ie/ieHHI0  yueOHOTO BpeMeHU M0 BHJ]AM CAMOCTOSITE/TbHOM paboThl M
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI IIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HaumeHnoBaHue PexoMen/IyeMas JITepaTypa TpyRoeMKOCTB,
paboThI yac.
Pazpen 1. Beegenue. Ilpob6iemaTika ucc/ieoBaHus BBICOKOTEMIIEPAaTyPHBIX NporeccoB. OCHOBHbIE
NPUHIUIBI MOAE/TUPOBAHUS.
ITpopaboTka A. U. Mycreiikuc, J1. I1. FOHakoB. . Unc/ieHHOe pellieHue 3a/jau
TeOpeTUYeCcKoro terionpoBogHocTy: CIT6.BI'TY "BOEHMEX" um. [I. ®. YcTuHOBa, 5
Marepuasa 2018 (1)
Wroro no pasgeny 1 5
Paspen 2. CtanuonapHas npo6iema. MeToj mosiydeHusl JUCKPETHBIX aHAIOTOB.
ITpopaboTka
Ig;z;ig]{;cmm A. U. Mycreiikuc, J1. I1. FOHakoB. . Unc/ieHHOe pellieHue 3a/jau 3
teruionposogHocty: CIT6.BI'TY "BOEHMEX" um. [I. ®. YcTUHOBa,
Odopmenne otuera 2018 (2-3)
T10 TIPAaKTUYeCKOMY 3
3aHITUIO
Wrtoro no pasgeny 2 6
Pa3pen 3. HecrannonapHas npo6;iema. MeTto/ mo/iydeHHsi JUCKPETHBIX aHAIOTOB.
ITpopabotka
;ea(;[e) E;IZECKOFO A. W. Mycreiikuc, JI. I1. FOHakoB. . Unc/ieHHOe pellieHde 3a/jau 3
teriornpoBogHocty: CII6.BI'TY "BOEHMEX" um. . ®. YcTHHOBa,
Odopmiienue oTueta 2018 (4)
T10 TIPAKTUYeCKOMY 3
3aHATUIO
Wroro no pa3geny 3 6
Pazgen 4. KonBekTHBHO-11(py3HOHHBIH NEPEHOC BelecTBa U S Heprum.
ITpopaboTka
;ZZE;;I:;ECKOFO A. U. Mycreiikuc, J1. T1. FOHakoB. . Unc/ieHHOe pellieHue 3a/jau 3
koHBeKIMU ¥ quddysuu: CI16.6T'TY "BOEHMEX" um. /1. .
OdopmiieHne oTyeta Yerusoga, 2017 (1-2)
T10 TIPAaKTUYeCKOMY 3
3aHSTUIO
Wrtoro mno paszeny 4 6
Pa3pen 5. CoBMecTHOe onpe/ie/ieHNe MoJisi CKOPOCTei U AaB/IeHUH.
ITpopabotka A. . Mycrelikuc, JI. I1. FOHakoB. . UncieHHOe pellleHHe 3a7a4
TeopeTUYeCcKoro koHBekumu U guddysuu: CI16.6T'TY "BOEHMEX" um. /1. . 6
Marepuasna YctuHoBa, 2017 (3-4)
Wrtoro no pasgeny 5 6
Pa3pen 6. MopenupoBaHue pa3IMUHbIX (r3uyecKUX nponeccoB B 37ieMeHTax BP/I.
Tne%(;% iﬁn(leeﬁ{oro A. . Mycrelikuc. . MopenupoBaHue NpoLeCcCOB B KaMmepe CropaHus 5
MaTepraa I'TO: CII6.BI'TY "BOEHMEX" um. [I. ®. Yctunora, 2017 (1)
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Wrtoro o pasgeny 6

5

Pazgen 7. CoBoKynHas 3ajjauya MoJe/TMPOBaHUsI TeYeHHI C TOpeHreM B MOTOKe B 37ieMeHTax BP/I.

ITpopabotka
TEOPETHYECKOTo 10
Marepuasna A. . Mycretikuc. . MogenipoBaHue MpoLieCcCOB B KaMepe CropaHus
chopMﬂeHHe oTuera FT,E[I CII6.BI'TY "BOEHMEX" um. ,Z[ ®. YcTtuHOBa, 2017 (2-4)
T0 MPaKTUYeCKOMY 13
3aHATUIO

Wroro no pasgeny 7 23
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
MOJEJIMPOBAHNE BBICOKOTEMIIEPATYPHBIX ITPOLJECCOB B BP],

®OH/J] OODEHOYHBIX CPECTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTUYecKas paborta
*  OTYeT I10 MPAaKTHUECKOMY 3aJaHHIO;
e muddepeHMPOBAHHBIN 3aUeT.

Kputepuu onjeHuBaHus

JMuarnocruueckas: pabora
[uarHocTtrueckas pabora mpoBogutcs B popme Tecta B SNOC Moodle:

e TIpU MPaBUJILHOM OTBeTe MeHee ueM Ha 60% BOIPOCOB - He aTTeCTalus;
e [IpU MPABUILHOM OTBeTe Ha 60% BOMPOCOB U OoJjiee - aTTecTaLysl.

OTueT N0 NpaKTHUYeCKOMY 3a{aHUI0
[Ipuem oTtueTa npoxouT B hopMe JJOK/IaZa CTy[leHTa ¥ OTBETOB Ha TPY BOIIPOCa Tpero/iaBarelis.
KpuTepru oLjeHUBaHUS: OTUET CUATAETCS IIPUHATHIM [PU MTOJyUeHUY He MeHee [BYX [PaBU/IbHBIX OTBETOB.
3a yCrenHyro 3alUTy OTUeTa CTYAEHTY HauucsseTcs 34 Gara.
ITepeyens BONpOCOB BXOAUT B cocTtaB Y MK [UCLWANIIMHEL
Otuet nogexut JopaboTKe B ciiyyae:
— OTCYTCTBHSI HEOOXOAUMBIX Pa3/esioB;
— OTCYTCTBUS He0OXOAUMOTO TpadrueCcKoro MaTeprana;
— HEKOPPEKTHOM 00pabO0TKM pe3y/bTaToB;
— HU3K0e KaueCTBO rpaduueckoro MaTepHuaria.
[MepeueHs 3a/1aHKH U IT1a0/I0H OTYETa BXOAUT B cocTaB Y MK JMCIUN/IMHEL

JuddepennupoBaHHbIil 3aueT
IIpegycmarpuBaeTcsi ABa crieHapws IpoBefieHus AuddhepeHI[MPOBAHHOTO 3aveTa.
1. TuddepeHIMPOBaHHbBIN 3aUET BHICTAB/ISETCS MO KOMMUeCTBY OasiioB, 3apaboTaHHBIMU 00yJaroIUMCs B
TeueHUH ceMecTpa. CyMMapHbIi 0as1 BBICTaB/ISETCS TI0 pe3y/IbTaTaM HalMCaHUs TUarHOCTUYeCKUX pabor,
MOCEIaeMOCTH ayIUTOPHBIX 3aHATHM 1 0a/IOB 3a BLITIOJIHEHUE JOMAIIIHUX 3aJlaHUi U TTPAKTUYECKOTO
3a/laHUS.
Kputepuu ouieHuBaHUSA:
MeHee 60 OaJia - He 3aUTEHO;
60 - 74 6ana - 3aUTEHO-Y/I0BIETBOPUTETHHO;
75 - 84 bGasa - 3aUTeHO-XOPOIIIO;
85 u 6osee 6A/IIOB - 3aUTEHO-OTINUHO.
2. NuddepeHIIMPOBaHHBIY 3aUéT ITPOBOAUTCSA B (hOpMe YCTHOTO OTBeTa CTY[eHTa Ha TP BOIIpOCa 110 TeMaTHKe
JVCLIUIUIVHBL.
Kputepuu ouieHuBaHUSA:
OTCYTCTBHE OTBETa Ha BCE BOIPOCHI - He 3aUTEHO;
Pa3BepHYTHIM OTBET XOTs ObI Ha OZIUH BOIIPOC - VAOBIETBOPUTEBHO;
Pa3BepHYTHIM OTBET XOTs ObI Ha /IBa BOIIPOCA - 3aUTEHO-XOPOIIIO;
pa3BepHYTHII OTBET Ha BCe TPH BOIIPOCA - 3aUTeHO-OT/IMYHO.
Bomnpoce! npeacrasiiedsl B Y MK aucHuminabl
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AyauTopHbIe © <
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Pa3pen 1. BBepenue.
IIpo6ieMaTHKa MCC/Ie[OBAHUA Otuert 1o
4 8 |BBICOKOTeMIepaTypHbIX 7 2 2 0 5 10  |DpakTHyeckomy
npoueccoB. OCHOBHbIE IPHUHIUNBI 3a/JaHUIO0
MO e/IMPOBaHMA.
Pazpgen 2. CtanuoHapHas OrTueT 110
4 8 |mpo6nema. Metop nonyueHus 12 6 2 4 6 10  |mpakTUueckoMy
AUCKPEeTHBIX aHa/IOr0B. 3a/JlaHUI0
Pazpgen 3. HecraumonapHas OrTueT 10
4 8 |mpo6nema. Metop nonyueHus 12 6 2 4 6 10  |mpakTUueckoMy
AUCKPEeTHBIX aHa/IOr0B. 3a/JlaHUI0
Pazfen 4. KOHBeKTHUBHO- OrTueT 110
4 8 |auddy3uonHbIN MepeHOC 12 6 2 4 6 10  |mpakTUueckoMy
BellecTBa ¥ SHepPrum. 3a/laHUI0
Paspgen 5. CoBmecTHOE OrTueT 110
4 8 |ompepesieHHe MoJIA CKOPOCTEH U 10 4 2 2 6 10  |OpakTHYeckomy
JaB/ICHHH. 3a/IaHUFO
Pazgen 6. MopenupoBanue OrTueT 110
4 8 |pasimuHBIX PU3HUECKHX 21 | 16 6 10 5 20  |mpakThuecKoMy
npoueccoB B ieMenTax BP/I. 3a/laHUIO
Pazgen 7. CoBoKynHasi 3§Aaqa OT4eT 1o
4 g MOACTHPOBAHMI TEUCHHH C 34 | 11 1 10 23 30  |mpakThuecKoMy
ropeHueM B MOTOKe B 37ileMeHTax SN
BPA.
Bcero 3a 8 cemectp 108 | 51 17 34 57 100
Bcero no gucuniuHe 108 | 51 | 17 34 57 100
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Onenounblie MaTrepuasl no gucuumiudie MOJE/ITMPOBAHUE BBICOKOTEMITEPATYPHBIX

ITPOIIECCOB B BP]j,

IICK-1.10 - Bradeem CAE cucmemoti Ha ypoéHe, He06X00uUMOM 0/151 8biN0/HeHUsA pabom no npouiio

Nel

Ne 3

Ne 4

Ne 5

I[TpouuTaiiTe TeKCT, BbIOEpUTE TIPABUIBHBIN OTBET U 3alTUIINTe apryMeHThbl, 000CHOBBIBAIOIIIVE BEIOOD
oTBeTa

Kako#i noaxoz, MozieupoBaHusi TypOy/IeHTHOCTY yallje BCero puMeHsieTcst Ipy uHkeHepHbeIx CFD-
pacuerax Kamepbl CrOpaHus?

1. DNS (ripsiMoe uncieHHOE MO/ie/TMPOBaHUE)
2. LES (MogenpoBaHMe OOJBLINX BUXPEH)
3.  RANS (ycpennennsie ypaBHeHusi HaBbe-CToKca)

4. SPH (MeTo[ CT/IayKeHHBIX YaCTHI])

I[TpouuTaiiTe TeKCT, BbIOEpUTE TIPABUIbHBIE OTBETHI U 3aITUILIMTE apryMeHThl, 000CHOBBIBAOIIME BEIOOD
OTBETOB

Kaxkue husnueckue mporieccbl He0OX0[UMO YUHUTBIBATh PU MOJIETMPOBAHUY TOPEHUsT?
1. TypOyneHTHOe TeueHUe

2. XuMunueckas KNHeTHKa

3. ApuabaTuueckoe paciIMpeHue

4. TTpoueccsi ha3oBoro rnepexofa

ITpounTaiiTe TEKCT, BEIOEPHTE MPABUIbHBIE OTBETHI U 3aIHUIINTE apPTyMEHThI, 000 CHOBBIBAIOII[HE BLIOOD
OTBETOB

Kakue uricieHHbIe METO/[bI TIPUMEHSIFOTCS JJ/1s PEllieHUs] ypaBHEHUH TIepeHoca B 3aiauax JBYKEHUST
HEeCOKMMAEMOM >KHIKOCTU?

1. Merog SIMPLE
2. Mertop Pynre-KyTTbl
3. Mertop HetoToHa

4. Metop, PISO
ITpounTaiiTe TEKCT U 3alMIIKNTE Pa3BePHYThI 000CHOBAHHBINM OTBET

Bam ropyu4eHO BBIITO/IHUTL YMC/IEHHOE MOZIe/IMPOBaHue MPOLIeCCOB FOPeHUs B Kamepe CrOpaHust
ra30TypOUHHOTO JABUTATe/Isi C HETUTIMYHOM reOMeTpHeld, BK/IIOUaroIel ClI0)KHbIe KaHasTbl U
3aBuxpurenu. Kakue 0CHOBHbIe TPYJHOCTH MOT'YT BO3HUKHYTb IIPY MOJ,e/IMPOBaHUY TaKol Kamepbl?
Kak criefiyeT afjantipoBaTh pacyeTHYIO CETKY, MOJie/Tb TypOy/IeHTHOCTH U IPaHHUYHbIe YCIOBUS 151
KOPPEeKTHOro pacyera?

HpquTaﬁTe TEKCT U YCTAHOBUTE COOTBETCTBHUE

BribepuTe cooTBeTCTBHE MEXY (hH3HUeCKUMH TIPOLieCCaMy B KaMepe CrOpaHusi U MOZesIMH/
TMOZIX07ilaMU TypOy/IeHTHOCTH, TIPUMeHsIeMbIMU [IJ1s1 UX OTIMCaHKSI.

1. Pa3BuTyre KPYIIHBIX BUXPEBbIX CTPYKTYP

2. Tuccunanusi KHHeTUUeCKOUM SHepruu TypOy/IeHTHOCTH

3. Bocrnipou3sBezieHre TypOy/IEHTHOTO Kacka/ia C BLICOKUM pa3pelieHrneM
4. YcpenHeHre XapakKTepPUCTHUK TIOTOKA BO BpeMeHU

A - Large Eddy Simulation (LES)

b - Reynolds-Averaged Navier-Stokes (RANS)
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Ne 6

Ne 7

Ne 9

B - Direct Numerical Simulation (DNS)
I' - k-€ mopens

I - k-& SST mopnens
[TpouuTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBUE

BLI6epI/ITe COOTBETCTBUE MEXY METOAaMU YLC/IEHHOM AUCKPpEeTU3ali U UX OCHOBHBIMHA
XdPAdKTEPUCTHUKAMMU.

1. MeTop KoHeuHbIX pa3HocTelt (FDM)

2. MeTton koHeuHbBIX 371eMeHTOB (FEM)

3. Metog koHeuHbIX 00bemMOB (FVM)

4. MeToj, cieKTpasibHbIX 371eMeHTOB (SEM)

A - TIpuMeHsieTcs [ij1s1 pelleHust 3a/jau MEXaHUKHY CIUIOLIHOMN cpe/ibl, 00/1aZjaeT THOKOCThIO B
TTOCTPOEHUU CEeTOK

b - Haubosnee ITMPOKO MCTIO/Ib3YEeTCA B BBIUKC/IUTEIHbHOM ruapoguHaMMkKe, obecrnieurBaeT COXpaHeHue
ITOTOKOB

B - OcHoran Ha PAa3HOCTHBIX IPeACTaB/I€HUAX TIPOU3BOAHBIX, MTPOCT B pea/in3dlivi, HO CJIOXKEH AJId
HeperyasipHbIX CETOK

I' - ObecrieunBaeT BBICOKYIO TOYHOCTB 3d CUeT MCI10/Ib30BaHUA ITOJIMHOMOB BBICOKOM CTEIIeHH

I - KoMOMHUpYeT MpeuMyIeCTBa Pa3/IMYHbIX METO/IOB [/is TIOBBIIEHHS TOUHOCTH U YCTOMYMBOCTH
[IpounTaiiTe TEKCT U yCTaHOBUTE TOC/eJ0BaTeTbHOCTD

ITpu MOJIeTUPOBAaHUY TOPEHHS B KaMepe CropaHusi Heo0X0[MMO KOPPEKTHO HaCTPOUTh MOZIEb
TypOysieHTHOTO ropeHus. OmnpeziesUTe MPAaBUILHYIO TI0CIeI0BATeTLHOCTD ITATIOB.

1) Beibop mopemu TypOynenTHoctr (RANS, LES, DNS)

2) Onpenenenuvie mogenu ropenus (Flamelet, PDF, EDC)

3) 3azaHue apamMeTpoB BXOJHBIX IOTOKOB TOTUIMBA U OKHCJ/TUTEIS
4) Yuer TerioBoro U3ay4eHus U Terionepeiaun

5) OnTuMHU3aLyst apaMeTpoB CeTKH /I yueTa TypOy/ieHTHBIX 3hdeKToB
ITpouunTaiiTe TEKCT U YCTAaHOBUTE [10C/I€[,0BaTebHOCTh

ITpu yKC/IeHHOM MOJIe/TUPOBAHKMU TypOY/IEHTHOTO TOPEHHs B KaMepe CrOPaHuUs ra3oTypOMHHOTO
[TBUTaTe s HeOOX0MMO YUeCTh KaK XMMUUYeCKHe PeakIlvy, Tak U BJIUsIHUEe TypOyJIeHTHOCTU Ha MPOoL[ecC
ropenusi. Bam Heo6X0MMO ONTHMHU3UPOBATh PACUETHYIO MOJeNb, 0becrieunB OamaHC MeXIy
TOYHOCTBIO M BEIYMCTUTENTEHOM 3 deKTUBHOCTRI0. Onipeie/iuTe MpaBUIBHYIO MOC/IeJ0BaTeIbHOCTh
JefcTBU.

1) Ananu3 TpeboBaHMif K TOUHOCTH U BLIOOD MO/I@TH TOPEHHUsI

2) OripesiesieHre KPUTEPHUEB aZIaNITHBHOTO U3MEHEHHsI PACUeTHON CeTKU

3) Bribop nogxopsiieit mogenu TypOyneHTHocTH (LES, RANS, rubpuHbIi oaxo.)
4) HacTpot#ika cxeM JUCKPeTH3AL[|H /1 YCTOMUMBOTO UHUC/IEHHOTO PeIleHust

5) TIpoBeieHrie TeCTOBOIO pacyeTa ¥ aHalru3 YyBCTBUTEIbHOCTH 1apaMeTPOB MOZeNr

HquHTaﬁTe TeKCT, B])I6epI/ITe HpaBI/I]lBHbIﬁ OTBET U 3allMIINTe apryMeHThI, O6OCHOBI:IBaI-OLL[I/Ie BbI60p
OoTBeTa

Kaxkoii u3 rnepeyrc/ieHHBIX METOA OB MCIOJIb3YEeTCS AJI PELeHNs JIMHEHHBIX CUCTEM ypaBHEHHﬁ?

1. Mertop OuceKLH
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2. MeTop KOHEUHBIX pa3HOCTer
3. Mertop Naycca-3eiigens

4. Metog Monre-Kapno

Ne 10 TTpouuTaiiTe TEKCT, BBIOEPUTE MPABUILHBIN OTBET U 3aMUIIIMTE apryMeHThI, 000CHOBBIBAIOIIHE BBIOOD
oTBeTa

Uto 03HauaeT TepMUH "yCTONUYHMBOCTh YMC/IEHHOTO MeToza""?

1. CnocobHOCTE MeTo/ia /laBaTh TOUHOE pellieHre

2.  HeszaBucuMOCTh pellleHus OT Havya/IbHbIX YC/I0BUH

3. CriocobHOCTb MeTO/la OTPAHUYMBATE OIINOKN BEIYACTEHUN

4. YCTOMUMBOCTb METO/|a K OKPYIVIEHHSIM

Ne 11 TIpouuTaiiTe TEKCT, BEIOEpUTE TTPABUIbHBIE OTBETHI M 3alUIINTE apPTyMEHThI, 000CHOBBIBAIOIL[Me BEIOOD
OTBETOB

Kakuvie mozien MpUMeHSIIOTCS [i/1S yUueTa XUMUUeCKHUX peakLiui pU YMCAeHHOM MO/ e/IMpOBaHUN
ropeHus?

1. Mogens 1aMUHAPHOIO IJIAMEHU
2. Mogenb rnobanbHON KUHETHKH
3.  Mogens [Japcu-Beticbaxa

4. Mopens Jlarpanxa
Ne 12 TIpouwTaiiTe TEKCT U 3aMUILUTE pa3BePHYThI 000CHOBAHHBIN OTBET

Bam Heo6X0ZIMO BBITTOJTHATL YMC/IEHHOEe MO/Ie/TMPOBaHKe TedeHHsI ¥ TOPEeHHsI B KaMepe CrOpaHust
ra3oTypOuHHOro BUraress. ONuiIMTe, Kak BEIOOP THTA paCyeTHOW CeTKH (CTPYKTYPHUPOBaHHOM,
HEeCTPYKTYPUPOBaHHOMW, TUOPUAHOM) BJMSIET HA TOYHOCTb M CTaOM/IBHOCTE pellieHusl. YKaKuTe, Kakue
OLIMOKY MOTYT BO3HUKHYTh ITPY HEKaueCTBeHHOM reHepaliiy CeTKH U KaK MX MOYKHO MUHUMH3HUDOBATh.
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