
MI4HI4CTEPCTBO OEPA3OB AHItfl I4 HAYKI4

^ KbIP|bI3KOI;T PECNYBJII4KI4

KbIPf bI3CKOIZf OCY,4APCTBEHHbIIZTEXHI4I{ECKVI|4,
YHI4BEPCI4TET LrM. VI. PA33AKOBA

PAEOIIA.fl TIPOIPAMMA

no ducquruuHe (MexaHuKa )rcudKocmw) (npodeuuymutil Kypc) dnn dorcmopaHmor
PhD
HqnpasileHun: 650500 <TeopemuqecKan u npuKnadruaa MexaHuKo)

W

Ne Haaueno6aHue Ortnun Qopua odyaeaua

I Ceuecmp II

2 Bcezo no Kypcy 5 rcpedumoe

3 JIerct4uit 32 uaco

4 A o axmura e c rcux s aunm uit 32 ,taca

J Bc e eo avdumoou btx rtacoq 64 qacoe

6 C aa o c m onm e tr bH an p a 6 o ma 86 uacoe

7 O6qan mpydoearcocmb I 50 qacoe

8 @opua omuemHocmu
II p e s e u maqLn np o e KmHux\.'

3AOAHUU

Euurrcerc 2021



Pa6oqar nporpaMMa no Ar,rcrlr4rrJrune <<Mexanr{Ka crrJroruHofi cpe.4u> paspa6oraHa n

coorBercrBr4n c MznuualbHbrMr4 rpe6orauuxMr4 K ycJroBHrM peaJrr,r3arlu?r nporpaMM noAroroBKr4

AoKropa Sranoco$ur,l (PhD) H npeAHa3Har{eHa Arr AoKropaHroB nor HailpaBJreHr4ro 650500
<Teopernvecnar H npaKraAHarr MexaHHKa).

Anrop (cocraenrem): 4.r.n., rpo{eccop Typryu6aee X.X.

Ilpoqecc paccMorpeHnfl r.r yrBepx4ennn PII,{ Ns
rrpoToKoJra

fioAnucu (nevarr)

P a5oqas [porpaMMa ArrcqprnJrl{Hbl paccMorpeHa Ha

3ace4aHrvl rca$e4psr

<<Mexanuna rrpoMbrrrrJreHHaq uHr(eHepuq>)

npoToKon
J\b

oT( )
znn x.$,-u.H., AoueHr .{ora.nnena X.X.

r.urHpylotIIen

Pa6oqar [pofpaMMa AHcuHnnnHur o4o6peua
pyKoBoAr4relervl HOII rro HanpaBnesurc 650500

Teopernuecnaq u flp[r{JraAHafl MexaHIrKa
<<Mexanurca rrpoMbIr[JreHHaq ItHxeHeprlq)

fiara:

0 7 c{,9

Pyroro4urern HO[I:
rc.S.-u. u., AoueHr .{ola.nuena )I(.X.

Pa6oqas nporpaMMa AHcuunnr4Hbr coruracoBaHa Ha

3acen.aHvvl Vqe6so-naeroauqecrcofi KoM14ccH H

KfTI,I

np-oToKoJr

J\s(or <:f>
Of 2021r.

llpe4celarenr YMK

Omopona A.11.



Jlncr uruenenufi u Aononnenr.rfi

Ta6nu4a I

J\b
17/il

Honaep n
Ha3BaHne

pa3Aerra PIIA

Onncanne
Lr3MeHeHlrfr/Aono.nHennft n PIII

[ara
II3MEH.

Nb

npoToKoJra
3aceAaHnfl
raQe4pu

ilolnncn
rrpenoAaBaTeJrq,

rar raQegpofi



IIeru AracqurrJrrrHbl

I4sy.renze 14 npaKr[qecKoe ocBoeHlr e ocHoBHbrx orauoB MoAeJrLrpoBaHvfl.rvIpoAI,IHaMI,IqecKI,IX

upoqeccoB.

flpepernusuru: Sz:rEra, MareMarr{Ka, MexaHr{Ka xrzAKocrvrLr ta3a, AI,IHaMI4Ka )KI,rAKocrI,I.

Kopereusurbr : TexHLrqecKar MexaHuKa, MareMarl,IqecKoe Mo.[enr4poBaHrae.

P esyrumrrt o 6yueu ur (rH au rar, yMeH r,rr, on brr, xoir.rn ereH qz u )

3saru:
flpe4ller u 3ap;aqv Bbrqr,IcJrrlTems ofi rrrApoAr.rHaMr,rKr4 ;

OCHOBHbIE STAIIbI IIUCNEHHOTO MOAEJII,IPOBAHVfl, NPOqECCOB TNAPOAI{HAMI,IKII;

rrprrKJraAHbre Boflpocbr TeqeHr,r.rr xr4AKocTr,r.

Yuerr:
Ctpol.rru ceroqHble cxeMbl MeroAoM KoHeqHbrxpa:noctefi, KoHelrHbrx o6rekros fi KoHeqHrIx

3JTeMeHTOB Anr Tr4 II 14 qH bIX 3aAaq TI4ApOALI H aMIIKI4 .

BraAerr (uero.qauu, npuerraarun):

Bla4err HaBLIKaMTa perueHr{.rr craHAaprHbrx 3a.qaq rraApoaopoMexaHr,rKr4 cpeAcrBaMr,r

coBpeMeHHLrx CFD naKeroB, BKJrroqa.rr Bce gTarrbr:npefipoqeccr{Hr, pe[reHue, nocrnpoqeccrdHf .

B upoqecce ocBoeHr4r Ar,rcqulnr4Hbr y cryAeHroB pa3Br4Barorcf, cJreAyroullle KoMIIereHuI,Iu:

I .Yuuuepcarlsue (o6qerymrypHrte) -
cuoco6nocru/rorosHocrr - cnoco6Hocrb K r{cloJrb3oBaHr,rro ecrecrBeHHoHayqHbrx rroAxoAoB K

r,r3yqeHr,rrc npupoArrbrx nateunit;

2. flpo(f eccrrouarrbHbre -
cuoco6goctr/rorosHocrb - r.rclloJrb3oBarb 3aKoHbI MexaHI{KIr xtIAKocrI,I u rira; IIpLIHIILITIrI

pa6oru, TexHr,rqecKlre xapaKTepr{crrrKr,r, KoHcrpyKTrasHrre oco6eHHocrrl paspa6arunaeMbrx I,r

HorroJrb3yeMbrx rexHr4qecKux cpeAcrB.
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flepeueHr reM rrpaKruqecxux sar flruir

Teurr zapLauuir Ar.rr caMocro.srersn ofi pa6oru (CP C )

Ng HauMegosaHue Kon-so

qacoB
Jlureparypa

t-3 Pa6ora n rpa$uuecKoM peAaKrope
(npenpoueccunr).

6 lLl ,l2l

4-5 3aAasue rpaHr.rqHbrx ycnonnfr. Ceoficrsa cpeAbr. 3ranu
pacrrera.

4 ttl ,l2l

6-7 flocrupoqeccrr Hr. [onoruur:eJrbHbre
$yuxquu UDS u UDF.

4 Ltl ,l2l

8 Tvnuqnsre ga4a'tu MexaHLIKI4 xI4AKocrI4 14

ITI3A,
2 lrl ,l2l

9-10 Cuvuerpnuuoe o6reraHue pacrxnprrorqefoct
rpy6onpono4a noroKoM s.f,gKofi necxznaaeuofr

XLI,IIKOCTI{

4 [L) ,l2l

n-12 Peurenze 3anaqv orH ocuTeJrbHoro
paB H oB ecr4.s xrzAKo crt4 c o cn o 6ogHbrMr{ f panr4 rI aMr.r

4 lLl ,l2l

13-14 Cuuuerpuuuoe rrorpyx{eHue KJrrr HoBr,rAHoro nporfzru n

Hecxfl,rMaeMyro xr{AKocTb
4 LLI ,l2l

1s- 16 Pacqer reqeHraq Anr 3aAaHHofi reorr,rerpun, cnoficrn
cpeArr v rpanr.rqHbrx yclonzft.

4 ltl ,l2l

tr4roro 32

Ilb Teurr
Marc.

6anl

I CPC }lb1 flocrpoeuze reoMerpr4qecKr.rx uoAerefi o6rerros 10

2 CPC J\b2 fpaQxvecxoe npeAcraBrreHrle pacqerH brx

pe3yJrbraroB.

10

a
J CPC J\b3 3araqu orHocprreJrbHoro

p aB H oB ecr4 r )Kr,rAKo crr.r co cn o 6o4ubrMr.r f paHrcrl aMr{

l0

4 CPC }lb4 florpyxenue KrrrHoBt4AHoro npoQzna n

Hec)K4MaeMyro )Kr.{AKocTb

10

I,Iroro 40



Mogynr I : floceulenue/Kourponruue
ra6orrrAloaKrurrecKlre ganfiTufl.

8 6annos/12 6annos/10 6arros.
Llroro 30 6annoe

Mogym I: floceuenue/Kourpolrune
ra6orrilTloaxrLrqecKr4e zaHflTvrs.

8 6ariloslI2 6annos/10 6arlon.
I,Iroro 30 6annos

Zrorosufi recr. dzua-rlrgrrft srsaueH 40 Oarrrlos.

3cero 100 6arnos.

Pacupe4elenze 6a-rrnos no MoAyJrrM 14 Br,rAaM yue6Hux sanxrkria

N OJIUTNRA B bIC TAB JT E HU.g EAJTJIO B

Cnucor Jrlrreparypbr

OcrrosHa-f, rvreparypa:
1. Jlofiq.sncrufi JI.f. Mexaszra r{,tAKocrr{ vrasa. M.: Hayxa, 1987. 840 c.
2. 9yraen P.P. fugpaBirr,rKa. - JI.: Snepror.r3Aar, 1982. - 672 c..
3. Eaurm T.M., Py4uen C.C., Herpacor E.E. u Ap. fia4paurr4Ka, rr{ApoMarrrr4Hbr rr
rrrAponpr.rBoAn. 2-e ue4. flepepa6. - M.: MaruuHocrpoeHue, 1982.- 432 c.

flon oru nre rlbnas. rvrr ep arypa:
1. C6opHI,rr 3aAarl ro rr4ApaBnure: Y.{e6. noco6ze 4ra oyson/ fIoA peA. B.A. Bonrruaxosa. - 4-e
r43A., repepa6. u Aou. - K.: Buqa ruKorra. 1979.- 336 c.64 - 81, cry.
2. KoscrauruHoB H.M., flerpoe H.A., Bucout<uit JI.LI. fil,qparmlra, rr4ApoJrorar,
rvApoMerpr.rs.9.l. - M.: Bsrcru. um., 1987. -304 c. 119 - 178 crp.

lUrara oueHoK

A B C D E FX F

Or.nnqHo Xopouro YAosrergoprrreJrbHo H CV,IIOB JI CTB ODI{TENbH O

87-100 80-86 74-79 68-73 6r-67 4t-60 0-40

Boupocsr K MoAyJUTM

l-fi py6oxnrn? KoHrporrb



1. Jlarr,runapnufi pexuvl ApuxeHr.rr. @opnayna flapcu.
2. Typ6y rcuru ufi p exuM AB rrxeHr.rfl nfl4AKo crr.r.

3. fugpannuqecKn IJIaAKI4e 14 IxepoxoBarue rpy6u. llyrscaqnr cxopocrefi H ocpeAHeHHat
cKopocTb.
4. Knaccu$vrKauufl norepb Hailopa.
5, florepu Hanopa Ha MecrHbre colporr,rBJrenua (aue:anHoe pacttrnpenze).
6. florepu Hanopa Ha rrpeoAoneHr.re clrJr rpeHr.rr, onpeAeneHr,re xoe$$uqnenra
rI,rApaBrr,rqecKoro TpeHHr pacqeTHbrM nyTeM.
7. OcHoesl pacqera rpy6ouponogon.
8. Pac.{er rpy6onponoAa c HerrpepbrBHbrM pacxoAoM tro ero AJrr4He.
9. Pacqer pa3BerBJreHnoro rpy6onpoBoAa.
I 0. Pacqer rulpaBnu qecKr4 Koporxux rpy6olpoBoAoB.
1 1. Pacqer cuSoHuoro rpy6onpcieo4a.
L2. klcreqent4 e x{IrAKocrI4 qepe3 orBepcrrdr (ucreueune xraAKocrr4 r{ep* MaJrbre orBepcrrrr B

ronrofi creuxe).
13. tr{creqenue x{uAKocrr,r r43 HacaAKoB.

14. Llcreqenrze xr,rAKocrv qepe3 6olrnrue orBepcru.rr.
1 5. Hacocu. Hagna.reH vre v KnaccprSzxaqur. O cnosHrre pa6ouu e rr apaMerpbr.
16. flpouseoAI,ITeJIbHocrr qeurpo6exHoro Hacoca. Pa6o.ras xapaKTeprrcrr.rKa Hacoca.
lI orpe6lxenaar MorqHocrb.

z-fi py@trcufiKoHrporrb

t . Cucreua ypanuenufi ABH)KeHu{ xr,rAKocrr,r v ra3a.
2. O6o6qeHHoe ypaBHeHlre nepeHoca.
3. Meroa KoHeqHErx o6reMos.
4. fpaununbre ycnoBlrr.
5. OcHoeHHe MoAenr,r ryp6ynenrnocrr4 B CFD uaxerax.
6. CAE - [poerffr{poBaHue: [poeKTr,rpoBantre, MoAeJrvrpor,aHrrerr r{3roroBJreHr,re.
7. Opraunraqzq CFD nporpaMM. llpenpoueccr{Hr, pelrareJrb, nocrnpoqeccr,rHr.
8, fpa$uuecxufi pe4axrop. O6uee onr4caHr4e.
9. SleuegtapHbre o6rerru Ant co3AaHrz.f, feoMerpLrv:y3rlbr, rrr4Hlrpr)rpaHr.r, o6reurr.
10. 3rcnopr reoMerppt r,r B pacrrerHufi uo4ynr.
I 1. flporpaMMnpoBaHkre B cpeAe rpaSuuecroro peAaKropa.
| 2 . lI ap atvrerpvs a\v fr , c osA aB aeM o fi r eo lrerp u n .

1 3. Ceroqnoe pas6ueulre pacueruofi o6racrz.
14. Tuns AByMepHbrx r.r rpexMepHblx KoHeqHblx o6teNaos.

I 5 . 3alasue rpaHr.rr{H brx yclon ufi . Tn nuqnr,re f paHl4r-rHbre y cltoBrr fl,.
16. Csofi.crBa cpeAbr. Brr6op pa3nLIr{HbIX tr,roAe:refi rasoeofi AI{HaM}rKrI.
17. Ceofic'rea cN.{ecefi xngxocrefi H fa3oB. Bu6op Quanvecxofi MoAenu.

18. Bu6op qr4cJreHHbrx cxeM B cpeAe CFD naxera.
19. Bu6op rr4rroB peurarerefi.
20. flocrnpoqeccr4Hr. fpaQzuecxoe npeAcraBJIeHr{e pacqerHblx pffiynbraroB.



Mggym IH cr{z rr JrH H u <<IlpuxlagH uur Mex aH}rK a))

Koa aucuuuJruHbr 085.5.3.3
HauN,len os aHV e lJ:,lrcrrr4nJrl.I HbI flpnrraaH a.s MexaHr4xa
Kperzmr 5

KonrEqecre o 3anJraHprpoB aHH oro
BDEMEHV

) aKa.{eMr.rqecKltx qaca B He.rIeJrK)

O6nacrs .[Hcurlnnv H6r Mexanura MarrruH

IIem AucqurrJrlrHbr I sa4a,ru Irlsyuenue ocHOBHbrx MeroAoB orrpe.{eneHLrr napaMerpoB

MexaHr,r3MoB, coBpeMeHHbrx cnoco6os pacrreroB 14

npoeKrrrpoBaHus AeraJrefi z yslon o6ulero Ha3HatreHr4r,

pa3Bzrr4e lpaKTr,rqecKr,rx HaBbrKoB IIo pacrreTy u
npoeKTrrpoBaHrrro

llpepexeesurrr Marenaarrara 1, Oraguxa 1, Teoperu.recKar MexaHvna
nnurenrsocrl O.quH ceMecrp
@ooua o6v.reHu.s Jlexuuu z flpaxru.r e c Kne 3a*flT t4 u

Cratvc ,[ucur4nJr[Hb] O6.ssarenrHsrfi
HaseaHue ceMecma BecenHufi
@ooua gK3aMeHa MoAylrno - pefirunroBar cr4creMa oueHKu suanrEfi
C ocrasnflrorur4e gK3aMeHa Teryrunfi ra pv6exHrrfi rourponr
Co4epxaHr.re flpuuqunu pacrrera Malrr.rH r,r MexaHrr3MoB B craruKe,

KI.I H EMAT}I K E V TKIH AMILIrc E, C TCN C g b TI O,IIB II )ITH O CTI4

[rapHr4pHo-pbrqaxHbrx MexaHH3Mon. Onpe4eleHue
cropocrefi u ycKopeHr4fi nocrpoeur4eM r,rx nJraHoB.

Ku H ero crar usecxuit. trp r4 H u rr n cil iro B oro anaJrusa,

Haxox.qeulre orrrr,rMaJrbHbrx pa3MepoB r.r3 ycnoBrrr
npoqHocru. floc'rpoeuue gnlop Kpyrrruuxcr MoMeHroB r,r

H an pffKeH rrfi . O np egeneH r,r e B H yrp eH H r.r x y cu luit npu
vsr u6 e. fI o crpo eu u e o rr lop B H yrp eH H n x y cu nwft .
Onpegeleuue orracHoro cerreHrrr. Kparxze cBeAeHlrq o

reoMeTpr4 rr II KIIH eMaTZ K e rII4nU HApU qeCKlrX, K OH IA qeCKpD(

qepBsr{Hbrx u sy6.rarux nepeAaq. Pagreuuue u
HepiBbeMHbre coeAkrHeHus. Pac.ret p*r6rr Ha npoqHocrb.
Balrr u ocu MexaHulrecKlrx nepeAaq.

Clucor ncnonrsosauHofi
nI{reparypbr

Tapr M. TeopernvecKa.rr MexaHura. M.: Brrcruas lrxoJra,
1987. - 324 c.

Ilpuxraguax MexaHr{Ka. floa pea. B.M.Oceqroro, M.:
MauruuocrpoeHr4e 1977. - 488 c.

klocuneskrr f.E. Crporauon I-.E, Macnoe f.C.
llpnrlaguar MexaHHKa - M.:MaurznocrpoeHr.re 1989. -
351 c.

MosHI,rH M.C., lI:paelur A.B., Py6auxuu A.r. Ocnosu
rexHr.rqecKofi uexanurcz- JI.:MaurnHocrpoeHz e 1982. -
576 c.

.Ilononnenus O 6ssareruHoe B brn oJrH eH ue np aKTr,rqecKux saLrflTuir, u
pacqerHo-rpa$v uecrofi pa6oru.


