MUWHOFBPHAYKU POCCUU

(deaepanbHoe rocyfapcTBeHHoe OI0PKeTHOe 00pa3oBaTe/IbHOE YUpPe)K/ieHHe BBICIIero 00pa3oBaHus
«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»
(BI'TY «BOEHMEX» um. JI.®. YcTHHOBA)
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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
MO/JE/IMPOBAHUE BLICOKOTEMIIEPATYPHBIX ITPOIIECCOB B BP/}
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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
rog, Habopa rpynrbl: 2024

IIporpamMmmy cocTaBuIu:

Kadenpa A8 IBUTATEJIN 1 DHEPTOYCTAHOBKU JIETATEJIBHBIX
ATITTAPATOB
Kupiuya AuToH FOpbeBuu, cTapiiuii rperno/aBarenb

Kadenpa A8 IBUT'ATEJIM U SHEPTOYCTAHOBKMU JIETATEJIBHBIX
ATITTAPATOB
Mycretikuc AHTOH VIBaHOBUMY, CTapLUuii Nperno/aBaTesib

IIporpamma paccMoTpeHna

Ha 3ace/laHuu Kadepbi-pa3paboTumka
paboueii mporpammel A8 JIBUTATEJIA 1 DQHEPT'OY CTAHOBKWU JIETATEJ/IBHBIX AITITAPATOB

3aBepytomumii kKadeapoi JlesuxuH A.A., K.T.H., JIOLI.

[Iporpamma paccMoTpeHa
Ha 3ace/laHUM BhIMyCKatoIlel Kadepbl

A8 ABUTATEJ/IN 1 DHEPI'OY CTAHOBKU J/IETATEJ/IbHBIX AIIITIAPATOB

3aBepytomuii kadesapoii JleBuxuH A.A., K.T.H., JOLI.




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:

IICK-1.10 — Bnageetr CAE cucrtemoii Ha ypoBHe, HEOOXOJUMOM /|7l BBITIOIHEHUS paboT 110 TIPOGUITIO

DOopMHUPOBaHUIO KOMITETEHLIUI CITY)KUT AOCTIKEHHUE CJIeyIOLIUX pe3y/ibTaToB 06pa3oBaHus:
IICK-1.10

3HAHUA:

TeopeTnueckrie 0CHOBBLI Pa3HOCTHOTO MO/Ie/TUPOBAHWUS;

3HaHue QuU3nYecKux 0CoOeHHOCTel MOZe/TMPYeMbIX TIPOLIeCCOB;

3HaHMe MPUHLIMIIOB MTOCTPOEHKs] KOHEUHO-3/IeMEeHTHBIX U CeTOUHBIX MOJieJieit.;

YMeHus:

YMmeeT TpaHcaupoBath JaHHble Mexxay CAD u CAE cucremamuy;

ITpoBeseHue UNCIEHHOTO MO/ZIe/TMPOBAHMS BLICOKOTEMITEPATYPHBIX TIPOIECCOB B PA3/IMYHBIX 3/IeMEHTax
Jsuraresieli JIA npu pasmuuHbIX yC/IOBUSX.;

HABbIKU:

YnpaBeHue napaMerpu3arueill 00beKTOB;

HaBbiky TpaHC/IsLMY AaHHBIX 13/B pa3Hble CAE cuctembr;

AHanu3 pe3y/bTaToB pacuera;

ITogroToBka rpadguueckoro marepuasa s opopmienus K/I;

HanoxeHre TpaHUUHBIX YCJIOBUM;

3aJaHre TapamMeTpOB Cpefbl /11 IPOBe/leHHsl pacyeTa;

3anyck pacuéra;

OcTaHOBKa pacuéTa;

OO6paboTKa pe3y/IbTaToB pacuéTa..



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.

CopepxaHue [UCLMIUIMHBL — SBJSETCA JIOTUUECKMM rnpogopkeHrem aucuuivH:  BBICHIASA
MATEMATUKA, TEIUVIOIIEPEJAYA, AJPOI'A30JVUHAMMUWKA, IIPOEKTUPOBAHUE C
IMTPUMEHEHUWUEM CAD/CAM/CAE-CUCTEM.

Cojep>kaHWe [IUCLIMIVIMHBI ~ SIBJISeTCSI OCHOBOM [l ocBoeHus gucuuriiH: PACUHET WU
INPOEKTUPOBAHUE ATPETATOB  BPJl, HAYYHO-UCCJIEJOBATE/IbCKASI PABOTA
(IIOJIYYEHUE ITEPBUYHBIX HABBIKOB HAYUHO-UCCJ/IEJOBATE/IbBCKOU PABOTBHI).

[TpesBapuTebHBLIE KOMITETEHI[H, COPMHUPOBAHHBIE Y 00yUarOIIErocs /10 Hauasia U3yueHus TUCLIATUTAHBL:

¢ OIIK-5 — CrniocobeH pa3pabareiBaTh (pu3nyeckrie ¥ MaTeMaThueCcKre MOJIe/ld UCCIeyeMbIX TTPOLIeCCOB,
SIBJIEHUH U 00BEKTOB, OTHOCAIIMXCS K ITPOGheCCUOHATbHOM cepe AesTe/IbHOCTH /IS PelleHuUs
WH)XeHepHbBIX 3a7,au

¢ TICK-1.1 — CrniocobeH pa3pabaThIBaTh KOHCTPYKTOPCKYIO JIOKYMEHTAI[UIO Ha JIETaId U y3/IbI

JIBUraTesiell U CTeHI0BOTO 000PYI0BAHUS

IICK-1.10 — Bnageetr CAE cucrtemoii Ha ypoBHe, HEOOXOJUMOM /|7l BBITIOIHEHUS paboT 110 TIPOGUITIO

IICK-1.11 — Byageetr CAM cucTeMoil Ha YpoBHE, HeOOXOAUMOM /1151 BBITIOJTHEHUST PabOT 110 POQUITIO

IICK-1.3 — Crioco6eH BBIMOMHATL PaCUéThl IPOCTBIX CUCTEM, JIeTa/lel U y3/I0B

IICK-1.6 — CnocobeH pa3pabarsiBatk K/ Ha JeTa/i, U3rOTaB/IMBaEMBbIE 110 aJAUTUBHBIM TEXHOIOTHSM,

W3roTaB/IMBaTh UX U OLeHUBATh [10Ka3aTe Il KauecTBa JeTasael, MolyuyeHHbIX M0 aJAUTUBHBIM

TeXHOJIOTUSIM



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

Ay/MTOpHBIE 3aHATHS S
B KOHTaKTHOIi ¢hopme E o
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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/IbI MOZIe/TMPOBaHKsl. MeToZ KOHTPO/IbHOTO 00bema. PacueTHast ceTka.
Paszpen 2. CranuoHapHas npoosiema. MeToj nosfyyeHHs JUCKPeTHBIX aHA/IoroB. 2.1
CralpoHapHasi OJHOMepHasi TeruIoNpoBOAHOCTb. [To/y4yeHre JUCKpeTHOro aHasora. 2.2
4 8 CraljoHapHasi oJHOMepHasl TeIl/IONPOBOJHOCTb. I paHnuHbIe yc/10BUs. 2.3 MeTo/bl pellieHust 12 6 2 4 6 10
cucTeM anrebpanyeckrx ypaBHeHuUit. 2.4 [IByX- ¥ TpeXMepHasi CTaljiOHapHast
TerJIOTIPOBOJHOCTE.
Pa3pen 3. HecranuonapHas npo6i1ema. MeTop no/iydeHusi AMCKPeTHBIX aHA/IoroB. 3.1
4 8 HecrauyoHapHast ofHOMepHasi TeIUIONPOBOAHOCTb. OCHOBHBIE pacyeTHbIe CXeMBbl. 3.2 14 8 2 6 6 10
YCTOHUMBOCT PaCUeTHBIX CXEM.
Pazpen 4. K T -y 1ii nep BeliecTBa ¥ 3Hepru. 4.1 Konsekiys u
nnddysus Kak senenus. O6o6meHHoe uddepeHiaTbHOe ypaBHeHHe KOHBEKTUBHO-
4 8 nuddysroHHoro nepenoca. CralMoHapHast OAHOMepHast KOHBeKLs U Auddy3sus. 4.2 18 12 4 8 6 10
IomyueHue JUCKPETHOTO aHA/IoTa: pa3/IMyHble pacyeTHble cxeMbl. 4.3 [IByX- U TpeXMepHbIe
KOHBeKLUs U Anuddysus. ['paHuuHbIe YCIOBUS.
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. 12 6 2 4 6 10
5.2 Asropurm SIMPLE. TIpoune noj06HbIe airopuTMbl.
Pazpen 6. MojielMpoBaHHe pa3/TMYHbIX (PU3NUECKHX NMPOLIECCOB B 3/IeMeHTax
4 8 npBurareseii JIA. 6.1 MozgenvposaHue TypOy/eHTHOCTH. 6.2 MogenipoBatue ByX(has3HbIX 9 4 4 0 5 20
cpeg. 6.3. MozenipoBaHye TeueHHit cMecel ra3oB. TeueHHst C XUMUUeCKUMH PeaKL{|sMH.
Paspen 7. CoBoKymnHas 3a/jaua Mojie/IMPOBaHUsI TeUeHHH C TOpeHHeM B MOTOKe B
4 8 emeHTax Apuraresei JIA. 7.1 B3aumocssi3u Mogesneii GU3H4IeCKrX MPOLeCCoB, 36 13 1 12 23 30
YUMTEIBa€MbIX ITPU MOZE/TMPOBAaHUSA TeueHur C TOpeHHEM B IIOTOKe B 3/IeMeHTax ABHl'aTe]Ieﬁ
JIA.
Bcero 3a 8 cemecTp 108 51 17 34 57 100
Bcero no gucuuninHe 108 51 17 34 57 100
3.2. AyAuTOPHBII NPAKTUKYM
Oo0nemMm,
Ne |Homep n HaumMeHOBaHMe pa3jesa
Tema MNPAKTHYECKOI'0 3aHATUA dyAa.
n/o JUCIMILTAHBI
YacoB
Pemienue 3as1au cTaliOHapHOW OIHOMEPHOM
TeIJIOTIPOBOAHOCTU METO/I0M ITPOroHKU. PellleHue 3a1au
1 |Pa3gen 2. CrarrioHapHast POBOAH AOM ITD A 2
CTalJMOHapHOM OAHOMEPHOM TEIIJIOIIPOBOAHOCTHU
nipo6sieMa. MeToz nostyyeHust
HUTepalfuOHHBIM METO/IOM.
AUCKDETHBIX dHAJIOTOB. < -
2 Pertienne 3a/la4 CTallMOHADHOU JBYyXMEPpHOU )
TEeIJIONMPOBOAHOCTHU UT€PALIMOHHBIM METOL0M.
Pe1ieHue 3a/jau HecTalMOHapHOM OHOMEPHOU
3 |Pa3gmen 3. HecraijpoHapHas A H P A PHO 2
TEeIJIOMPOBOAHOCTH C UCII0/Ib30BaHUEM SAIBHOU CXE€MBI.
npobiema. MeTo/, moTy4eHus b - -
4 JMCKPETHBIX aHa/IOTOB. eleHue 3a/1d4 HeCTAlJHOHapHOU OAHOMEPHOU . 4
TETJIOMMPOBOAHOCTH C UCITI0/Ib30BaHWUEM HESABHOU CXEMBI.
Pemienue 3ajau cTaljuoOHapHOW OJHOMEPHOU KOHBEKLIUU
5 |Pasgen 4. KOHBEKTHUBHO- 1 nuddy3un ¢ UCIT0/Ib30BaHUEM CXEMBI C 4
A QY3MOHHBIN TTepeHoC "LleHTpa/IbHBIMU Pa3HOCTAMU'".
6 BeleCTBa U SHEPTUH. Pemmenue 3aa4 CTaL[I/IOHapHOI‘/JI O,Z[HOMepHOI‘;I KOHBEKIMH 4
Y 1uddy3un ¢ UCIIONb30BaHNEM CXeMbI "TIPOTUB TIOTOKA'".
Pasgen 5. CoBmecTHOe .
o CoBMecTHOe penieHre O AHOMEPHOI'O I10J11 CKOPpOCTer 1
7 oripeziejieHre 110Jid CKOpoCTer U o o o 4
- [AaB/IEHHWHW Ha COBMEIL€HHOW U [1aXMaTHOU CETKe.
[AaBJ/IEeHHUH.
Pazpen 7. CoBokymnHas 3azaya
8 MOJe/IMpOBaHusA TeYeHUH C MO/:[EJ'II/IPOBaHI/IE Te4yeHHs C TOpeHreM B KaMepe CropdHuA 12
ropeHueM B [I0TOKe B jIeMeHTax |MasopasMepHoro I'T/I.
neurareseit JIA.
6 23385




| Bcero 3a 8 cemecTp 34 |
3.3. CamocrosnTenbHas padora crygenra (CPC)
Ne CopepxaHue yueoHoro |Oonem,
Homep u HauMeHOBaHUe pa3jesia AUCHUIINHbBI
n/n 3aaHUsI 4YacoB
Pazgen 1. Beezgenue. [TpobiemMaTrika UCC/eI0BaHUS ITpopaboTka
1  |BbicOKOTEMIIepaTypHbIX MporjeccoB. OCHOBHbIE IPUHLIUIIEI TeopeTUYeCcKoro 5
MO/Ie/TUPOBaHMUS. Marepuasa
ITpopabotka
2 Paszen 2. CraipoHapHas ripobsiema. MeTo/; Moy YeHust TEOPETHECKOTO 3
Marepuasna
[MCKPEeTHBIX aHa/IOTOB.
3 Odopmenue oTueTa 1o 3
TPAKTUYeCKOMY 3aHSITUIO
ITpopabotka
4
Paszen 3. HecrarronapHasi mpo6ieMa. MeToz ToslyueHust TEOPETHHAECKOTO 3
Marepuasa
[TMCKPETHBIX aHAJIOTOB.
5 Odopmenue oTueTa 1o 3
TPaKTHUUYeCKOMY 3aHSITUIO
ITpopaboTtka
6 o TeopeTUYeCKOro 3
Pa3nen 4. KouBeKTUBHO-AU(P(OY3UOHHBIN ITEPEHOC BelljeCTBa U MaTepHaa
SHepruu.
7 OdopmiieHre oTueta 1o 3
MpPaKTUUYeCKOMY 3aHSITUIO
ITpopaboTka
8 TeOpPeTHUYeCKOro 3
Paznen 5. CoBMecTHOe onpe/iesieHre T0/Is1 CKOPOCTel U /iaB/ieHuii. (MaTepuaia
9 OdopmsieHne oTuera 1o 3
MpPaKTUUYeCKOMY 3aHSITUIO
Pa3nen 6. MogenupoBaHue pa3TMUHbIX (PU3MUeCcKUX MPOLIeCCOB B MpopaGorka
10 N TeOpeTH4eCKOro 5
37ieMeHTax ABuraresei JIA.
Marepuasa
ITpopaboTka
11 o TeOpeTU4eCKOro 10
Pazpen 7. CoBoKymHas 3aaya MO/ie/TMPOBAHUS TEUEHUU C MaTepmaa
ropeHueM B TTOTOKe B 37ieMeHTax ABurareseit JIA. P
12 Odopmsienne oTuerta 1o 13
MPAKTUYeCKOMY 3aHSITHIO
Bcero 3a 8 cemectp 57
4. ®OPMbI KOHTPOJISA OCBOEHUA NNCIIAII/IMHBI
CEMECTP HEJE/IN CEMECTPA
112|3 4 5 6 8 9/10(11 12 13|14 15 16 17
8 Otu.no I13 | |AP| | Otu. mo I13| | AP Otu. no 113 Ortu. o 13 |AP| aud. 3au.

‘YcioBHbIe 0003HAUCHUSA:

o JIP — apiarHOCTHUeCKasi paboTa;

¢ Otu. o I3 — oTueT 110 NpakTUUeCKOMY 3a/,aHUIO;

e aud. 3au. — auddepeHLIMPOBAHHbII 3aueT.

TeKyImuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYIE€HTOB TIPOBOAUTCS B IUCKPETHbIE BpeMeHHble MHTepPBaJIbI B
cnenyrommx popmax:

AWarHoCTrh4yeckas paGOTa;

OTYET I10 TIPaKTU4Y€CKOMY 3aJdHHIO.

IIpome)xyTouHas arTecTamusi [IPOBOJUTCS B (hopMax:

IuddepeHIMPOBaHHBIN 3a4erT.

23385



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://www.biblio-online.ru/ — O6pa3oBarenbHas rinargopma FOpaiT. 1151 By30B U CCy30B.;

3. http://library.voenmeh.ru/jirbis2/ — ®yngamenrtanbhas 6ubmuoreka BI'TY « BOEHMEX» um. [1.®.
YcTuHOBaA.

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.

VHdbopMalioHHbIe CTIPaBOYHbBIE CUCTEMBI:
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/- KoncynsrauTlntoc- nHGOpMaloHHbBIN TTOpTas MpaBoBoi nHGOpMaliu.

5.5. ITporpamMmHOe obecrieueHue:
1. Ansys Multiphysics 2019 Teaching Advanced.
5.6. HdopmaloHHbIe TeXHOJIOTUU:

B3anMogelicTBHe ¢ obyuarorrmucs rocpezctsoM OMIOC Moodle BI'TY «t BOEHMEX» um. [].®. 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.

6.3. Ilpouee:

1. pabouee MecTo rperiofaBaress, OCHaIleHHOe KOMITBIOTEPOM C JJOCTYNoM B VIHTepHerT;
2. pabourie MecTa CTYA€HTOB, OCHaIL|eHHbIe KOMITBEOTEPAMU C JOCTYTIOM B VIHTepHeT, npe/jHa3HaueHHbIe
I paboThI B 57IEKTPOHHOM 06pa3oBaTeNbHOU cpejie.



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.
MucuurnvHa peanu3syeTcs Ha Qakynbrete A PaketHO-KocMuueckodt Texanku BI'TY "BOEHMEX" um. [1.®.
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.

Copep>kaHue AUCLUIIIMHBI 0XBaThIBaeT KPYT BOMPOCOB, CBSI3aHHBIX C METO/laM{ MOJIe/TMPOBAHUSs MPOLIeCCOB B
yseMeHTax nBurateneid JIA. YueOHbIM Kypc TpeiriosiaraeT yCBOEHWE TEePMHUHOIOTHH, W3y4YeHUS MEeTO/IOB
TIOCTPOEHHUsI MaTeMaTuyeCKUX MoJiesiel U MCI0/Tb30BaHWHU UYHC/IeHHBIX MeTOA0B 1 DBM nipu MojieTMpoBaHUM.

[TporpamMmMoit AUCLUTIIMHBI TIPeyCMOTPEHBI CleiyIoliie BUABI KOHTPOJIS:

TeKyuii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JJUTCSA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIbI B
cnenyromux dhopmax:
e UArHOCTUYECKas pabora;
* OTYET I10 NMPAKTUUECKOMY 3aJaHHIO.

IIpomexyTouHas arTecTanus IPOBOAUTCS B hopMax:
e uddepeHMPOBAHHBIN 3aUeT.

OO611as  TPYZI0EMKOCTh OCBOEHUsSI JUCLMIUIMHBI cocTaBiseT 3 3.e., 108 u. TIporpamMMol JUCIUIJIHHEL

MpeAyCMOTPeHbI JieK[MOHHbIe 3aHsATus (17 4.), mpakTtudeckve 3aHsTus (34 4.), camocTosTesnbHas pabora
ctypenra (57 u).
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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
TeOpeTUYeCKOro terionposogHocty: 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
3aHATHIO
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)
T0 MPaKTUYeCKOMY 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
koHBekMY 1 auddy3uu: CI16.5T'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
LZ(;I;;;P;ZCKOFO A. U. Mycreiikuc, JI. T1. FOHakoB. . Unc/ieHHOe pellieHue 3a/jau 3
KoHBekIMY ¥ auddysuun: CI16.5TTY "BOEHMEX" um. /1. ®.
Odopmienyie oTuera Yerumosa, 2017 (3-4)
T0 MPaKTUYeCKOMY 3
3aHATHIO
Urtoro no pasgeny 5 6
Pa3pen 6. MopenupoBaHue pa3IMUHbIX (J3HMYeCKUX MPOLECCOB B 3/IeMeHTax JBurareseit JIA.
I I
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ITpopaboTka A. . Mycrelikuc. . MogenupoBaHue NpoLeccoB B KaMepe CropaHus 5
TeOPeTUYeCKOro ['TA: CII6.6I'TY "BOEHMEX" um. [1. ®@. YcruHoBa, 2017 (1)
Marepuasa

Wrtoro o pasgeny 6 5
Paszpesn 7. CoBoKyIiHas 3a/jaua Mojie/IMPOBaHusl TeUeHUH C FTOpeHHeM B IIOTOKe B 3/leMeHTax /BUraresei

JIA.

ITpopabotka
TeOpeTUYECKOTo 10
Marepuasna A. 1. Mycreiikuc. . MopemupoBaHye IPoIieCCOB B KaMepe CropaHus
O('l)OpMHEHI/Ie oTuera FT,HI CII6.BI'TY "BOEHMEX" um. ,ﬂ d. YCTI/IHOBa, 2017 (2-4)
T10 TIPAaKTUYeCKOMY 13
3aHATHIO

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
Iuarnoctryeckas pabora npoBoauTcs B hopme 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.

OTueTr N0 NpaKTHYECKOMY 3a/JaHHI0
OTueT 1o NpakTUUeCKOMY 3aJjaHUI0 TIPeJCTaB/IsieTCs B IleuaTHOM BH/e B (hopmare, rpeyCMOTPEHHOM
11a6JIOHOM OTYeTa 0 MPAKTHUECKOMY 3aHSATHIO.
[Tpuem oTtueTa nmpoxoauT B hopMe [JOK/IaZia CTy/ieHTa U OTBETOB Ha BOTIPOCHI MPeTIo/iaBaTerisi.
KpuTepuu o1jeHUBaHUS: OTUET CUATAeTCsl IPUHSATHIM NP MOJyUeHUU He MeHee ABYX NPaBUIbHBIX OTBETOB.
[TepeueHs BONpoCOB BXOAWT B cocTtaB Y MK [UCLIAN/IMHEL
Otuet nogexut fopaboTKe B ciyyae:
— OTCYTCTBUSI HEOOXOAWMBIX Pa3/esioB;
— OTCYTCTBHSI He0OX0AUMOro rpadruecKoro MaTepyarna;
— HEKOPPEKTHOW 00pabOTKH pe3y/ibTaToB;
— HU3KOe KaueCTBO rpaduueckoro MaTepuaria.
BapuanTsl 3afjanuii npezcrapieHsl B YMK qucumnivHeL.

JuddepennpoBaHHbIii 3a4eT

OreHka 3a AuddepeHIMPOBaHHbBIN 3aUeT BBICTABIAETCS M0 Pe3y/bTaTaM OTBETOB Ha BOTIPOCKHI Ou/eTa K
IuddepeHLpoBaHHOMY 3aueTy. B Oumere aBa Boripoca.
OueHuBaeTCs MOHOTA U TIPaBU/IBHOCTH OTBETA 110 OueTy.
OTBeT Ha «y/I0B/IE€TBOPUTEBLHO»: OTBET CTPOTO 10 OUsieTy, moaHoTa orBeta 60-80% 110 KaXkI0My BOIIPOCY.
OTBeT Ha «XOpOIIIO»: OTBET 110 OuieTy He MeHee 80% IO KaXKJOMy BOMPOCY.
OTBeT Ha «OTJIMYHO»: OTBET 110 OuseTy He MeHee 80% IO KaXK/[OMY BOIIPOCY, OTBETHI Ha 2-3 JIOMOTHUTETBHBIX
BOIIPOCA U3 CIIHUCKA CO CTeIeHBIO MO/HOTHI 0TBeTa He MeHee 50% I10 KaX0My.
[Ipu oTBeTe cTyfeHTa MeHee 4eM Ha 60% 110 Ka)X/JOMy M3 BOIPOCOB WJIM BePHOM OTBeTe TOJBKO Ha OAUH
BOTIpOC OmsieTa BBICTAB/ISETCS OIleHKA ""He 3auTeHo".
[TepeueHk BOIPOCOB K 3aueTy BXOAUT B cOCTaB Y MK AUCLIUTIIUHEL.
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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/IMpPOBaHuA.
Pazpgen 2. CtanuoHapHas OrTueT 110
4 8 |mpo6nema. Metop nonyueHus 12 6 2 4 6 10  |mpakTUueckoMy
AUCKPETHBIX aHA/IOT0B. 3a/laHUI0
Pazpgen 3. HecraumonapHas OrTueT 10
4 8 |mpo6nema. Metop nonyueHus 14 8 2 6 6 10  |mpakTUueckoMy
AUCKPETHBIX aHAJIOT0B. 3a/laHUI0
Pazfen 4. KOHBeKTHUBHO- OrTueT 110
4 8 |auddy3uonHbIN MepeHOC 18 | 12 4 8 6 10  |mpakTUueckoMy
BelllecTBa ¥ JHepPrum. 3a/laHUI0
Paspgen 5. CoBmecTHOE OrTueT 110
4 8 |ompepesieHHe MoJIA CKOPOCTEH U 12 6 2 4 6 10  |OpakTHYeckomy
JaB/ICHHH. 3a/IaHUFO
A Oruer o
4 g P 9 4 4 0 5 20  |mpakTH4ecKoMmy
TPOLIeCCOB B 3/IeMeHTax
o 33/JaHUI0
asuraresen JIA.
D oo
4 8 AP 36 | 13 1 12 23 30  |mpakTUuyeckoMy
ropeHueM B MOTOKe B 371leMeHTax
o 3a/JaHUI0
asuraresen JIA.
Bcero 3a 8 cemecTp 108 | 51 17 34 57 100
Bcero no agucuuInHe 108 | 51 17 34 57 100
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Kputepuu oneHuBaHus

IICK-1.10

Ne 1

Ne 2

Ne 3

Ne 4

Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

Ne 1

Ne 2

Bonpocbl omkpbimozo muna:

[1pu pelLeHNH 3a/ja4 THAPOTra30fUHAMUKH [IJis1 TIOTyYeHHUsT ZJOCTOBEPHBIX Pe3y/bTaToB
HeoOXOJIMBIM YCJIOBHEM sIB/IsieTCsl obecrieueHre Hanboee OAPOOHOH CEeTKH.
[Tepeuncivite ABe Hauboee BaKHbIE 30HBI, B KOTOPBIX CETKa [JO/DKHA UMeTh
MHMHUMaJIbHBIA pa3Mep. ApPryMeHTHUpYHTe Balll BBIOOP.

- 30HA CTeHKH (TIpUCTeHOYHasi 30Ha)
- 30Ha CBOOOIHOIO TeUEHUSI

-30Ha C HauOOJILILLINM rpajueHTOM M3MEHEHUW 3dBUCUMBIX IMEePEMEHHBIX
Hanuimure tumn I'PaHUYHBIX YCHOBHﬁ, COOTBeTCTBy}OH_[Hﬁ OIIMCaHUIO.

"IlogpasyMeBaroTCsl CIelyroIue yCaI0BUs [J1s1 TeUeHHs: TeueHre yepes IpaHuLly
OTCYTCTBYET, IOTOKH CKaJ/ISIPHBIX [IepeMEeHHBIX Yepe3 FPaHULly paBHbI HY/O."

Harnvimure timn I'PaHUYHBIX yCHOBHﬁ, COOTBETCTBY}OH_[I/IIjI OIMTMCAaHUIO.

Ipeanonaraercst 3afiaHye BeJTMUMH BCEX 3aBUCHMBIX TIepEMEHHBIX Ha BLIODAHHOM
rpanuiie. IIpy 3TOM CKOPOCTb TIOTOKA MOXKET OTIpeiesIsiThCsl MO0 3aJjaHreM 3HaueHust
CKOPOCTH HamnpsiMyto, MO0 KOCBEHHO, Uepe3 BeIMUKHY, HallpuMep, MacCOBOTO Pacxo/ia

Kak Ha3bIBaeTCst KOMILIEKC TTPOrpamm, MpeHa3HaueHHbIX [/ PellleHrsl Pa3/InUHbIX
WH)KeHEepPHBIX 3a/lau: PacuéToB, aHa/M3a U CUMYJISLIUN (U3NUeCKUX MTPOL[eCCOB

Kakyto noarotoeky Heo6xoaumo rpoBectd ¢ CAD Mofenbio A/is JanibHeHrIIero
YKC/IEHHOTO MOZIe/TMPOBaHMs B 00IIIeM ciydae? 3aruiluTe pa3BEPHYThIA 000CHOBAHHBIN
OTBeT.

IMTpu nmmopte mogemu 3 CAD B CAE cucteMy 00Hapy>XUI0Ch HECOOTBETCTBHE €IUHHUI]
n3MepeHuti Mojienu. [Tepeuricaivte CriocoObl UCTIPABIEHUS BO3HUKIIIEH TTPO6/IEeMbI?

Kak CAE mopenvpoBaHye BAUsSEeT Ha ONTUMU3ALUIO 3/IeEMEHTA U3/e/Usi UK y3/1a

Heob6xoaumo moArotoButh cad Mozie/lb KAMEpPbI CTOPaHUs /1S IPOBeZeHKsT
TOC/Ie/IyIOIIero Mo/le/TMPOBaHus ra30MHaMHUyeCcKUX mpotieccoB. [lepeunciure
T10C/IeIOBATe/TbHOCTD ITOITOTOBKH MOZIE/IH.

Kakumu rpaduyeckumu criocobamu MO>KHO TIPe/IOCTaBUTh Pe3y/bTaThl YUCIEHHOTO
MO/Ie/TUPOBaHUS TIPOIIeCCOB TOPEHUsI B KaMepe CrOpaHust?

Kaxkast u3 RANS mogerneli TypOy/IeHTHOCTH SIBJISIETCS ONITUMATBHOM, C TOUKU 3PEHUS,
BpEMsI3aTpaT U TOYHOCTH MO/IE/TUPOBAHMS TYPOY/IEHTHBIX TEUEHHUH B MPUCTEHOUYHBIX
crosix? AprymeHTUpY#iTe Balll BEIOOP/

1) k-w
2) k-e

3) spalart allmaras
Bonpocbl 3akpbimo2o muna:

ITopsiioK TOATOTOBKKY MO/IEJTH »KapoBoi TpyOsl Kamephl cropanus I'TI k CAE-
MO/Ie/TMPOBaHUIO.

A YrmipoliieHre reoMeTpPUM MOJIeNTH: yaaseHue GacoK, CKPYIVIeHHH, 0CTPhIX KPOMOK
b Cospanue 3armyliiiek Ha BXOAHBIX U BBIXOAHBIX OTBEPCTHUSX
B W3BrieueHne BHyTpeHHETO 00bEMA

I' DkcriopT reometrpun B dopmare, nogxopsiem 11 CAE-cucrembl
B xakom ¢opmare HeobxoauMo coxpaHuTs Cad Mofienu etanu Wiy y3jia JBUraresis Ajs
skcriopra B CAE cucremy

A .m3d

b .sdprt
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Ne 3

Ne 5

Ne 6

Ne 8

Ne 9

B .stp

I .iges

O .x_t

C kakumu Tinamu CAD mogeneli moxkeT paborate CAE-cucTema?

- IBymMepHbIe U TPEXMepHbIe

- JIByMepHbIe

- TpéxmepHeie

Kax Ha3biBaeTcst MeTog, [/151 [IO/IyYeHHs! JUCKPETHOrO aHanora JuddepeHijpaabHOro

YPpaBHeHHH, OCHOBAHHBIM Ha MICII0/Ib30BaHUN (bI/IBI/I‘{eCKI/IX 3dKOHOB COXpPdHEHUSA [JIsd
HEKOTOpOro obneMa HpOCTpaHCTBa?

A - BapualiMoHHBIN MeTOo[
b - MeTo[1 B3BellIeHHBIX HEBSI30K
B - MeTos KOHTPO/ILHOTO 00beMa

I' - MeToz rpOroHKu
[TrocoM CTPYKTYpPHUPOBAHHBIX CETOK TMPH MPOBEIEHUU UMC/IEHHOTO MO/le/TMPOBaHUS
VIH)KeHepHbIX 3a/au SIB/ISeTCs

- Bonee BbICOKasi CKOPOCTh pacyéTa Mo CpaBHEHUIO C HECTPYKTYPHUPOBAaHHBIMU CETKaMU
- Bo3MOKHOCTB OTTHICaHUS U3/e/THH CJIOXKHOM reoMeTpruueckou (hopmbl

- MeHb11Me TpyZ03aTparh! [IPY NOCTPOEHNUN
ITpu MozeTMpOBaHNH ABVDKYILIEHMCS Cpe/ibl B CUCTEMY YpaBHeHU HeobXogumo
BKJIFOUaTh ypaBHeHUe Hepa3pbIBHOCTH.

- Bepno

- HesepHo
Kakue cy1ieCcTByIOT MOZIXOABI K MOJe/TMPOBaHUIO TypOy/IeHTHBIX TedeHUH

- Petrenuie ocpeHeHHbIX 110 PeliHosb/cy ypaBHeHuit HaBbe-CToKca
- MogenvpoBaHue KpyIHBIX BUXpei
- [Ipsimoit uncieHHOe MoZiesTUpOBaHKe

- Bcé nepeuuciienHoe
C kaxoii yesneio B anroputMe SIMPLE npuMeHsitoTCs ofpesiakcalioHHbIe (PaKTOpBI

- YMeHbIIIeHHEe BeTUUHUHBI KOPPEKITUH /171l TIOBBINIEHNs] CTaOUIbLHOCTH pellleHns
- YckopeHwus ripoliecca pelieHust

- 3a/1aHMsl HAYaJIBHBIX yCIOBUMN
Kakoe rpaHMYHOe YC/IOBHE OIHMCAHO:

IMpenmnonaraercs 3aJaHue BeJIMYUH BCEX 3aBUCUMBIX NePeMeHHBIX Ha BEIOpaHHOM
rpanwiie. [Ipy 3TOM CKOPOCTh MOTOKA MOJKeT OTpeZesThCs TM00 3ajaHreM 3HaUeHHs
CKOpOCTH HampsiMy1o, MO0 KOCBEHHO, uepe3 BeIMUMHY, HallprMep, MacCOBOTO Pacxofa.
- ['paHnyHbIe yc/10BYS 3aJaHHOTO JaB/IeHUs

- I'pannuHOe yc10BUe CUMMeETPUMU.

- I')paHnuHEbIe yC/I0BUS BXOZa
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- I'paHnuHBIe yC/I0BUA BBIXOZA
Ne 10 CooTHecuTe cxeMy pacueTa HeCTalIOHapHbIX 33/ja4 CO CIIOCOO0M pelieHus

1 - 3HayeHus1 Ha TeKyIlleM BPEMEHHOM Lilare pacCUMTHIBAIOTCS

A SIBHas
oxeMa TOJIBKO T10 U3BECTHBIM 3HaUEHUSIM C MpeAblAyLIero
BPEMEHHOTO 1l1ara
B HessHas 2 - 3HaueHNYs Ha TeKyllleM BpEMEHHOM Illare pacCUUTHIBAKOTCS
oxema KaK uepe3 M3BeCTHbIe 3HaUeHUsI C TIpeJblyILero 1iara Tak 1
yepe3 HeU3BeCTHbIE 3HAUeHUsI Ha TeKYyIlleM BpeMeHHOM Iilare
B
3 - 3HaueHWd Ha TeKylleM BpDeMEeHHOM Llare paCCUYMThHIBAIOTCH
ITosnHOCTBIO
TOJIBKO Yepe3 Hen3BeCTHbIe 3HAUeHHUsI Ha TeKYLLeM
HesBHasg
BPEMEHHOM Llare
cxeMa
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