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1 Henu v 3axa4u U3yYeHUs TUCHUILTHHBI (MOLYJISA)

1.1 Heap u 3aga4y JUCHUILIMHBI
«burapMoHUYECKOE€ ypaBHEHHUE W BHUXPEBbIC TEUCHHS» COCTOUT B OCBOCHUU

METOJOB, UCHOJIB3YEMBIX [JIsl TOCTAHOBOK 3aJa4 TMAPOJMHAMUKHA U aITOPUTMOB
ux pemeHus. OAHUM W3 OCHOBHBIX METOJAOB SIBJIIETCS PA3J0KEHUE YacTu
penieHust o 0a3ucHBIM (YHKIHUAM, SBISIONIMMCS MOTEHIUAIAMU TI0JI1 CKOPOCTH.
OOyuyeHue MNPUMEHEHHIO COBPEMEHHBIX METOJOB Ul pelIeHus 3ajad
MaTE€MaTUYeCKOr0 MOJEIMPOBAHUA B THIPOMEXAHHKE U a’pOJUHAMHUKE, HX
TEXHUYECKUX MPUIIOKEHUN, TaK KaK THAPOAUHAMHYECKHE MOJEIU SIBISAIOTCA
IIMPOKO  pacrnpocTpaHeHHbIMU. [lomydeHue BhICIIET0 MPO(PECCHOHATBHOTO
oOpa3oBaHMsl, TO3BOJISAIOLIEIO BBIYCKHUKY YCHEIIHO paboTaTb B U30paHHOM

C(bepe ACATCIbHOCTH C IIPUMCHCHHUCM COBPCMCHHBIX MATCMAaTHYCCKUX MCTOIOB.

1.2 3agaun AMCHUILIMHBI.
OCHOBHOW 3afayel SABJSETCS O3HAKOMIIEHHUE CTYJICHTOB C METOJIOJOTHYECKUMHU
MOJX0JaMHU, TIO3BOJISIIOIIMMM CTPOUTH aJ€KBAaTHBIE MaTEMaTUYECKHUE MOJICIIH
TUAPOJMHAMUYECKUX U adPOJMHAMHYECKUX  SIBJICHUW, O3HAKOMJICHHE C
HEKOTOPBIMU PACHPOCTPAHCHHBIMU MOJICTIIMU T€UEHUM U OCHOBHBIMU METOJaMU

HCCICOAOBAHUA OTHUX Moz[eneﬁ.

1.3 Mecto aucuMIUIMHBI (MOIYJIsI) B CTPYKTYype 00pa3oBaTeibLHOI

NMPOrpaMMblI

Jucuuminna «burapMoHMYECKOe ypaBHEHHE UM BUXPEBBIE TEUYCHUS»
OTHOCUTCS K BapuatuBHOW dactu bmoka 1 "ucrummmasl (Momaynun)" y4ueOHOTO
TIaHa.

JucuuminHa 6a3upyeTcs Ha 3HAHUSX, TTOJIYUYEHHBIX 10 CTaHAAPTY BBICIIETO
oOpa3oBaHus, U SBIISICTCS OCHOBOM JJIsi PEIICHUS MCCIIEIOBATENbCKUX 3amad. s
YCHEIIHOTO OCBOEHMSI JMCIHUIUIMHBI CTYACHT JOJDKEH BJIaJETh 00s3aTENbHBIM
MUHAMYMOM COJIEpaHUSI OCHOBHBIX 00pa30BaTENbHBIX MPOTPAMM 110 MAaTEMATHKE

U MHPOpMaTHKE JJIs1 OaKaaaBpoOB.



1.4 TlepeyeHb NMIAHMPYEMBbIX Pe3yJabTATOB O0Oy4YeHHMsl MO JMCHHUILIAHE

(MoayJiro),

00pa3oBaTeIbHOI MPOTrPAMMBI

COOTHECEHHBLIX C IUVIAHUPYEMBIMU peE3yJdbTaTaMH OCBOCHHUA

[Ipouiecc w3y4yeHHWs] AWCHMIUIMHBI HAMpaBIeH HAa (OPMUPOBAHUE  CIIEAYIONINX
kommerenmmii: [1K-1, 10.
No Nunekc Conepxanue B pesynbrate n3yueHus: yaeOHON UCIUATIIMHBI
Ly, | KOMTCT | KOMIETCHIMH (v e€ 00yyaronuecs T0JKHBI
SHITUHN 4acTH) 3HATh yMeTh BJIaJIETh
1. 1IK-1 Cnoco6HOCTD K | METOJIbI ANTOPUTMU3HU- METOJIaMH1
WHTEHCUBHOU MaTemMaTHuec- poBathb MIPOrPaMMHUPOB
Hay4JHO- KOT'O pelieHue aHMS Ha
HCCIIeIOBATENBCKOM MOJIETUPOBAHUS | 3a/1a4 U | cpelax © Ha
pabote npu PEIICHUN | COCTABIISATH MIPOTPaMMHBIX
TEOPETUYECKUX U | CTPYKTYPHO - | MaKeTax
MIPUKJIATHBIX JIOTUYECKYIO (KOMITIEKCax)
3a1a4y OoK — cxemy
IPOTPaMMBI
2. ITK-10 | CnocoOHOCTh Kk | O6mme mpaBuia | CoCcTaBIATh Metonmamu
MIPETOJaBaHUIO MOITOTOBKH TUIaH HAy4YHOU "
¢buzuko- BBICTYIUICHUS, MyOIMYHOTO nejaroruyec-
MaTeMaTHIECKHIX KaK JuIs JIOKJaJaa | TOKJIaja, KOW PUTOPUKH,
TUCIUTLTAH U | COOCTBEHHBIX YIpaBIsATh MaTepuaIoM
WH()OPMATHKH B | HayYHBIX ayTUTOPHUCH JOCTATOYHO
o011eo0pa3oBaTeIbHbl | Pe3ylnbTaTOB, TaK rI1yooKo
X OpTraHM3aIusIX, | U nepen
npodeccnoHaNbHBIX o0y4armuMucs
00pa3oBaTeNbHBIX
OpraHHU3aIHsIX u
OpraHHU3aIUIX
JIOTIOTHUTEIHHOTO
o0pa3zoBaHMs

2. CTpyKTYpa u cojiepKaHue TUCUUILINHBI
2.1 PacnpenesieHue TPy10EMKOCTH IMCHUILIMHBI 10 BUAAM PadoT

Oom1ast Tpy10EMKOCTh JTUCIUILIMHBI cocTaBiseT 2 3ad.e. (2*36=72 yaca),
WX pacrpesiesieHHe 1Mo BUIaM padoT MPEACTaBICHO B TAOIUIIE (0151 MASUCMPAHMO8
ODO0).

Bun yue6HO# paboThI Bceero | Cemectpsl
4acoB (gacel)
9
KonrakTHas padora, B TOM YHcIe:
AyauTOpHBIE 3aHATHS (BCEro): 32,2 32,2
3aHATHS TEKIMOHHOTO THIA 16 16
JlaGopaTopHbIe 3aHATHS 16 16
3aHATHS] CEMUHAPCKOTr0 TUIIA (CEMUHAPBHI,
MPAKTUYECKHUE 3aHITHS) ) )




HNuas koHTaKkTHasi padora:
KonTpons camoctositensHol pabotsl (KCP) - -
[Tpomexxyrounas arrecramus (MKP) 0,2 0,2
CamocTrosiTejibHasi paboTa, B TOM YHce: 39,8 39,8
[TpopaboTka yueOHOTO (TEOPETHUECKOT0) MaTepraia 10 10
BrimonHenne HHIMBU YA IbHBIX 3a1aHUN (TIOJrOTOBKA 10 10
COOOIICHUH, IPe3eHTAIU)
Pedepar 10 10
[TonroToBKa K TEKynieMy KOHTPOJIIO 9,8 9,8
KonTpoub:
[ToaroroBka Kk sK3aMeHy - -
OO0wmas Tpy10eMKoCTh gac. 72 72
B TOM 4YHCJI€ KOHTAKTHAsA 32.2 32.2
padora
3a4. e 2 2

2.2 CTpyKTYpa QM CHMILIUHBI:
Pacnipenenenrie BU0B yueOHON pabOThl U MX TPYAOEMKOCTH IO pa3jeiam
JUCIUTUTUHBL.

Pazpensl pucuumuivHbl, u3ydaemble B 9 cemecTtpe (011 Mazmcmpanmos
OD0).

KomnunuectBo uacoB

No
pas- HayMeHOBaHHE PA3Ienos AynuTtopHas CamocTrosTenbpHas
nena Bcero pabota pabora
J [ Jgp | 13
1 2 3 4
OO01ue CBEIEHN O
MaTEMAaTHYECKUX MOIEIISIX
THAPOMEXAHUKU U ra30BOU
1 AP 18 4 4 10

JTUHAMUKH, PU3NIECKUE
CBOMCTBA KUJIKAX U
ra3000pa3HbIX CPE].
[Ipsimble 1 0OpaTHbIE 3a1a41
MaTeMaTU4eCKOTO
MOJIETTUPOBAHHUS B INTIOCKOU
THUIPOMEXaHUKE U

2 aspoauHamuke. CBeieHUs 00 18 4 4 10
OCHOBHBIX METOJ]aX PEIIeHUs
YPaBHCHHI JTBUKCHHSI JKUIKOCTH
Y ra3a (aHAIUTHYECKUE
penieHus).

MeToIbl YUCICHHOTO
MOJICTTUPOBAHUS U

3 ACHMITOTHYCCKOrO aHaIu3a 18 4 4 10
THIPOMEXAHUICCKUX U
a’pPOIMHAMUAYECKUX MOJIEIICH.




[Tpubmmxenne CTokca s
TEUEHHUM BA3KOU KUJIKOCTH.
Buxpesblie Teuenus. [locranoBka
4 |3amaum B BuzE 17,8 4 4 9,8
OUrapMOHUYECKOTO YpaBHEHUS
TUTsl QYHKITUH TOKA.
Hmoeo no oucyuniune: 16 16 39,8
2.3 Conep:xanue pa3iesioB JUCHUILIMHBI:
2.3.1 3aHATHA JeKIMOHHOTO THIIA
No HaumenoBanue Cozepuanme paszena dopma TeKyIero
paznena KOHTPOJIS
1 2 3 4
1 |O6mwme cBenennsi o |Cuibl JIaBJICHUS Ha  MOBEPXHOCTH, Ormpoc
MaTEeMaTUYECKUX  |CTAaTUYECKOE COCTOSIHHE >KUIKOCTH, 3aKOH
MOJICTISIX Apxume[ia, OCHOBBI TEOPUH TUIABAHUS.
TUAPOMEXAHUKH. .
2 |Cenenus 00 2.1 Maremarudeckass MOJENb HICATHHON Ormpoc
OCHOBHBIX METOJIaX KHUJAKOCTU W CHUCTEeMa  YpaBHEHHI
pelieHys ypaBHEHUI Diinepa.
JIBUKCHUS 2.2 llpumepbl TOYHBIX PEHICHHH CHUCTEMBI
JKUJKOCTH U Ta3a ypaBHeHMH Oinepa, uUX Qusndeckas
(aHanmMTHYECKHE HMHTEPIpETAIHSL.
pertieHus). 2.3 WHTerpaibHbIE  COOTHOIICHUS  Kak
CIEICTBUSL W3 CHUCTEMBl ypaBHEHUI
Oiinepa (unTterpans! bepuymiu u Komm
— Jlarpanxka), WX TPUIOXKEHUA K
pENIeHUIO 3a/1a4.
3  |Meroxabl 3.1 YpaBuenust HaBbe — cTOKCa ¥ IOHATHE O Ompoc
YHUCIIEHHOTO METOJIaX UX YUCICHHOTO PEIICHUSI.
MOJICTTUPOBAHUS U
ACHMIITOTHYECKOro |3-2 ACUMITOTHYECKAs TeOpUs OOTeKaHus
AHATH3A TeNna mpu OONbIINX ynciax PeliHonbaca
THAPOMEXaHHIECKUX (OCH?BBI TEOPUU TIOTPAHUIHOTO CIIOS,
- CTpyHHBIE  TEUEHUS KaKk MpUMep
A5POTHHAMIHUECKHX pPa3pBIBHBIX ~ pEIIECHUH B 3TOM
MOTEIICH. MpeACIbHOM CTydae).
4 |[IpubmmxeHue 4.1 Ilpubnmxenne CTOKca KaK aCUMIITOTHKA 3auer

Crokca s TedyeHui
BSI3KOM JKUIKOCTH.
Buxpesble TeueHus.
[TocTanoBka 3agaun
B BUJIC
OUrapMOHUYECKOT O
ypaBHEHUS I
(GYHKIIMH TOKA.

MaJbIX 4ncell PeWHonbAca, cBeACHHE
3TOr0 cliydas K OUTapMOHHYECKOM
3amave Uit QyHKIIUU TOKA.

4.2 Metoj Teopuu PyHKIIUM KOMIUIEKCHOTO

METON  0a3MCHBIX
TUTS perieHus
3a7a4u IS

MEPEMEHHOTO U
MOTCHIINAJIOB

OUrapMOHUYECKOM
CTOKCOBCKOT'O TEUEHHUSI.




2.3.2 3austus cemuHapckoro Tuna YII ne npedycmompenul.

No Haumenosanue Temaruka MpakTUYECKUX 3aHITHIA dopma TeKyliero
) paszeia (cemHuHapoB) KOHTPOJIA
1 2 3 4
2.3.3 JlabopaTopHble 3aHATHS
Ne
Haumenosanue ®dopma TeKyIIero
pasn- pasena HaumenoBanue nabopatopHbix padboT KoHTpOLS
Jenna
2 CwM. Tabmuiy AHanuTUYecKue peunieHusd 3aaad 1o Onpoc
231 MaTeMaTHIECKOMY MO/ICIIUPOBAHUIO
TEUEHUNH WJCATbHON KHUAKOCTU (3a1auu
00TeKaHUs, HCTCUCHMSI, BO3JCHCTBHSI TTOTOKA
Ha TIOBEPXHOCTH).
2—-3 | Cwm. tabauiy AHaJIUTHYECKHE pEIICHUs 3a1ad ¢ Omnpoc
231 HCIIOJIb30BAaHUEM HUHTETrpaIbHOTO
cooTHoweHus (ypaBHeHMs) bepHymmm ans
UJeabHOMN KHUIKOCTU U C YYETOM BS3KOCTH
(wis  TpyOKM TOKa C THIPABIHYCCKUMHU
MoTepsiMU), a Takxke ypaBHeHus Komu —
Jlarpanxa.
3 CMm. Tabmuny  [UuciaeHHbIE METOABI PEeLIeHUs, 3a1a4H, Omnpoc
231 CBOJIAIIUECS K OUTapMOHUYIECKOMY
ypaBHeHHU10. MeToa Teopun (pyHKINN
KOMILIEKCHOTO TIEPEMEHHOTO U METOJ]
0a3UCHBIX MOTEHITMAIIOB JIJISl PELICHH
OMTapMOHUYECKOH 3aJ1a4H /I CTOKCOBCKOTO
TEUYCHHUS.
1 2 3 4

2.3.4 IlpuMepHasi TeMaTHKA KYPCOBBIX padoT (MPOEKTOB)
KypcoBsie pabotsl YII He peycMOTpEHBI.

2.4 Ilepeyenn Y4eOHO-MeTOAN4eCKOro obdecreyeHus Jifi §:
CAMOCTOAATE/IbHOM Pa00Thl 00Y4alOUIUXCS 110 AMCUUITIMHE (MOIYJII0)
[TepeueHs yueOHO-METOUIECKOTO
No HaumenoBanue o0OecreyeHNs TUCIUTLINHEI 110 BBITOJIHEHHIO
- pasnena CaMOCTOSITENIbHOM pabOThI
1 2 3
1 |OO6mme cBeaeHNUsT 0 MATEMATHUYECKUX Cenos JI.M. MexaHuka CIUIONTHOM Cpefibl
MOJIETISAX TUAPOMEXAHUKH U Ta30BOU ToM. 1 — cnHCOK JOIMOIHUTEILHONU
JTUHAMUKH, QU3NIECKUE CBONCTBA auteparypsl 1. 5.2.1.
KUJKUX U Ta3000pa3HbIX Cpel.
2  |lIpsmeblie u 0OpaTHBIC 33a41 Cenos JI.M. MexaHuka CIUIOUTHOM Cpeibl
MAaTeMaTUYECKOTO MOJICTIMPOBAHUS B ToM. 2 — CIHCOK JOTOIHUTENLHON
IJI0CKOHM TuapoMexanuke. CBeneHus 00  (murepatypsl 1. 5.2.1.
OCHOBHBIX METOJIaX PEIICHUS YpaBHCHUIN
JIBMKCHMS JKUJIKOCTH U ra3a
(aHAIMTHYECKHUE PEIICHNUS).




3 [Meroasl ynciieHHOro MoaenupoBanus U |batuenop [Ix., Moddar I'., Cahdmen . u

aCUMIITOTHYECKOIr'O aHaIn3a np. CoBpeMeHHasi THAPOMEXaHUKa. Y Crex 1
TUIPOMEXAHUYECKUX U pOOJIEMbI — CHMCOK OCHOBHOM JIUTEPATYPhI
a’pPOIMHAMUAYECKUX MOJEIIEH. m 5.1.1.

I'ogynos C.K., 3abpoaun A.B., IBanoB
M. 4., Kpaiiko A.H., [Ipokomnos I'.I1.
YucneHHoe pelieHrne MHOTOMEPHBIX 3a/1a4
ra3oBOi JUHAMHKHU — CIIUCOK OCHOBHOM
auteparypsl 1. 5.1.2.

Cneskun H.A. Jlekunu no ruipoMexaHuKke —
CIUCOK OCHOBHOM nuTeparypsl 1. 5.1.3.

3. O0pa3oBaTejibHbIE TEXHOJIOTHH:

Pa3bop mnpakTudeckux 3agad M TPUMEPOB, MOJCIUPOBAHUE CUTYaIIHH,
NPUBOJAIIMX K TEM WIM HWHBIM OIIMOKaM B IporpaMme, BbIpaOOTKa HaBBIKOB
BBISIBJICHUS M UCIpPaBICHUS OMIMOOK B TMPOIECCE HAMMCAHUS TPOrPAMMBI.
[TocTpoeHnue TECTOBBIX MPUMEPOB ISl BBISBICHUS OIIMOOK B MporpaMMe U
cpaBHeHUS 3(H(PEKTUBHOCTH PA3IUYHBIX aJITOPUTMOB.

JInst i1 ¢ OTpaHUYEHHBIMM BO3MOXHOCTSIMH 370pPOBbsSl MPEIyCMOTpPEHA
OpraHu3alys KOHCYJIbTAIlU| C UCIIOIb30BAaHUEM AJIEKTPOHHOM MOYTBHI.

I/ICHOJIBC‘}yEMbIe HHTCPAKTUBHbBIC 06p330BaTeJILHI>Ie TE€XHOJOIrMH:

CeMm | Bug 3ansatus Hcnonb3yeMble HHTEpaKTUBHBIE 00pa30BaTeNbHbIE Kon-Bo
ecTp TEXHOJIOTHH 4acoB
JlaGopaTtopusie | Jluckyccust Ha TeMy: « AHATUTUYECKUE PEIICHUS 33129 6
9 | 3anATHA 10 MaTEeMaTUYECKOMY MOJIETUPOBAHHIO TEUEHUH

UJIeaTbHOM KUJIKOCTH (33a/1a4u OOTEKaHUsI, UCTCUCHHS,
BO3JICHCTBUS TOTOKA Ha MMOBEPXHOCTH)»

Juckyccus Ha TeMy: «AHATUTHYECKUE PEIICHUS 3a/1a4 6
C UCIIOJIb30BAaHUEM MHTErPAJIbHOIO COOTHOUIEHUS
(ypaBHenusi) bepnymm 115 uaeabHON KUIKOCTH U C
YUETOM BSI3KOCTH (IIs1 TPYOKH TOKa C
TUAPABIMYECKUMU TIOTEPSIMHU ), & TAK)KE YPaBHEHUS
Komm — Jlarpanxa

Juckyccus Ha Temy: «HHCIIEHHBIE METO/IbI PEIICHHUS, 4
3a/1a4y¥, CBOISIINECS K ONTapMOHUYECKOMY
ypaBHEHHIO. MeTo Teopu (HYHKIIMH KOMIUIEKCHOTO
MIEPEMEHHOTO ¥ METOJ 0a3MCHBIX MOTEHIIUAIOB IS
perieHus ONTapMOHUYECKOM 3a/1a4M /I CTOKCOBCKOTO
TEUEHUS

Hmoeo: 16

4. OueHOYHBIE CpeIcTBAa IJsl TeKYIIero KOHTPOJIA YCHEeBAeMOCTH U
NMPOMEKYTOYHOM aTTeCTAlNHU

4.1 ®oH OLIEHOYHBIX CPEACTB IJIfl MPOBeleHUs TeKyllel aTTecTaluu

Texywue ammecmayuu He npeodycmampusaromcsL.



4.2 @oHA OLEHOYHBIX CPEeACTB [Jisl MPOBEAeHUS] TPOMEKYTOUHOIM

arTrecranmmn

©o

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Konmponvnwvie onpocul (k 3auemy):
[Tonstue (a3oBBIX COCTOSIHMN <OKHIKOCTh W Ta3», MX OTIMYHE [0 MEXaHUYECKUM
CBOMCTBAaM.
[I10THOCTP W MOHATHE CIUIOIIHOW Cpenbl, NPUMEPBHl Cpell, HE HMEIOLUX CTPOroro
OlpeieNeHus IIOTHOCTH.
Bs3kocTh jkuaKOCTH, €e onpeaeneHue, pusnueckas pa3MepHOCTh, CIIOCOObI U MPUOOPHI IS
HU3MEpeHHs (XOTS OBl OJIMH).
['mapocraTueckoe NaBiIEHUE, HAXOXKJIEHUE CUJI, JCHCTBYIOLIMX Ha CTEHKHU pe3epByapa,
LICHTp JIaBJIeHUs (ONpeeIeHne ero U XoTs Obl OJIUH MPUMEP HAXO0XKICHUS).
3akoH ApxuMmezna, LEHTp IJIaBaHUS Tena (€ro ONpENeNIEHUE), YCIOBUE OCTOMYMBOCTHU
IUIaBAIOLIETO Tela.
[lonsiTie waeambHON S>KUAKOCTH M HICAIHHOrO Ta3za (MOCIeAHEe TOJIBKO KacaTelIbHO
MEXaHUYECKUX U 00I11e — TEPMOIUHAMUYECKHX XapaKTEPUCTHUK).
VYpaBHeHHE IBUKEHUS UI€aIbHON )uaKocTu (Diiepa), poCTEHIINe IPUMEPDI €T0 PELICHUS
(XOTs1 OBI OMH).
VYpaBHeHME HEPa3pPbIBHOCTH (CIUIOIIHOCTH) KaK CJIEJACTBHE 3aKOHA COXPAHEHMS MACCHI.
Yyer CKMMaeMOCTH ra3a W pas3jIdyHble BBl YPABHEHHUS COCTOSHHUA. YacTHbIM ciydaii
HECKUMAEMOM KUJIKOCTH.
VYpaBHeHue bepHyun BAOIb JIMHUM TOKA YCTAHOBUBIIETOCS TEYEHUS UICATbHON KUAKOCTH
(6e3 mokaszaTenbCTBa), MPUMEP €ro MPUMEHEHHUs! (XOTsI ObI OJIUH).
VYpaBHeHue bepHymiu a1 IMHUM TOKa UAEaIbHOTO ras3a (0e3 1oka3aTenbCcTBa), IPUMEp €ro
npuMmeHenus, 3pdekt xoyns — TomcoHa.
B3anmoneiictBue mnoToka HIEaTbHOM JKUIKOCTH C TBEPAbIM TeJloM (TOTEHLHATbHOE
o0TekaHue), HaXOXKJACHUE CUIIbI, IEWCTBYIOIIEH Ha 00TeKaeMoe Teo, mapaaokc Jamamoepa.
Teopembl ['enbMronbuia 0 BHUXpsSX, HOHATHE TPYOOK Toka, ¢opmyna Jlarpanxka s
W3MEHEHUS TUPKYIISAIIH.
Yaap cTtpynm O NpenarcTBHE, CWIAa JEHCTBUS CTPYH, MOIIHOCTb CTpPYH, IeperaBaeMas
JBUKYLIEMYCS TEIy.
I'mapaBianueckuil ynap B Tpy6e, popmyna XKykoBckoro, nmpuMep JBUXKEHUS B TpyOe mocie
ruipoyzaapa (IMHaMUYEeCKUl Mpoliece MpH KaKuX-Iu00 Ha4aJbHBIX YCIOBHUSX).
VYpaBuenue HaBbe — CTokca (6€3 JoKa3aTenabCcTBa), MPOCTEHIINI TpUMep ero peteHus (XoTs
OBl O/TH).
VYpaBHenue bepHymum Ay CTpyWKH BSI3KOH JKUJIKOCTH, TOHATHE THIPABINYECKHX IOTEPD,
MOTEPH 1O JUIMHE U Ha MECTHBIX CONPOTUBIICHUSX (pelleHue XOTs Obl OIHOM 3aJaul Ha y4eT
TU/IPABIMYECKUX MOTEPD).
Hcnonp30BaHne TEOpUH Pa3MEPHOCTEN B 3a7jauax MEXaHUKHU >KUJIKUX U Ta3000pa3HbIX Cpel
(IT — Teopema 6e3 noKka3zaTeNbCTBA), THAPOIMHAMUYECKOE U ra30IMHAMHUYECKOe 10100ue pu
MOJIETUPOBAHUH TCUCHUH.
Teuenuss okono Tel B OECKOHEYUHOHW OOJNAcCTH C 3aJaHUEM IIOCTOSHHOH CKOpPOCTH B
OecKOHEYHOCTH (3a/aul OO0TeKaHUs)) — MX 00e3pa3MepuBaHUE U TpeAeNbHbIe ciydau (10
yuciy PeiiHonbca).
[IneHku M KanenbHblE TeueHUs (MX ONpeesieHne U JACWCTBUE CHJI IMOBEPXHOCTHOTO
HaTsDKeHMs ) — npubimxenne CTokca.

5. IlepedyeHb OCHOBHOW M [ONOJHUTEJIBHON Y4eOHOH JMTepaTyphl,

HEe00X0UMOi1 111 OCBOECHHUS TUCHMILIMHBI (MOYJIA)



5.1 OcHoBHas HUTEpaTypa:
1. CaburoB, K.b. YpaBHeHuss marematndeckoil (GM3WKH [INEKTPOHHBIA pecypc]: y4el. —
OnekTpoH. JgaH. — MockBa: ®usmariur, 2013. — 352 c¢. — Pexum gocryna:

https://e.lanbook.com/book/59660

2. Temam P. Maremarnyeckoe MOJEIMPOBAaHHME B MEXAHUKE CIUIOMIHBIX Cpen: ydeOHoe
nocobue / Temam P., MupanBuwie A. — DnektpoH. gaH. — M.: "Jlaboparopusi 3Hanuil" (panee
"BUHOM. Jlab6opatopus 3Hanmii"), 2017. — 323 c. — ISBN 978-5-00101-494-2- [DneKkTpoHHBIH
pecypc] — URL.: https://e.lanbook.com/book/94110

3. Psa6enbkuii, B. C. BBenenune B BEIUMCIUTENBHYIO MAaTEMaTUKy [DNeKTpOoHHBIN pecypc] / B.
C. Psabenbkuii. - 3-¢ m3n., ucnp. u gon. - M.: ®UIMATIIUT, 2008. - 288 c. - (DusTexoBCKuii
yueOnuK). - ISBN 978-5-9221-0926-0. — Pexxum moctyma: http://znanium.com/catalog/product/544692

5.2 JlononHUTENbHAS TUTEPATYPA!

1. [Tpucekun, B.JI. OcHOBbI MeTO/Ja KOHEYHBIX JJIEMEHTOB B MEXaHUKE
nedopmupyembix Ten: yueonuk / B.JL. Ipucekun, I''U. Pacropryes. — HI'TY, 2009. - 240 c.
ISBN 978-5-7782-1287-9. — [DN1eKTpOHHBII pecypc]. — URL:
http://biblioclub.ru/index.php?page=book_red&id=436040

2. Anekcannpos, [1.B. Beenenue B ruapoaumHamuky : ydeOHoe mocobue / JI.B.
Anekcannpos, A.JO. 3ybapes, JI.IO. MckakoBa. - ExatepunOypr : M3narenscTtBo YpaabCcKoro
yauBepeuteta, 2012. - 112 c. - ISBN 978-5-7996-0785-2; To xe [DnekrponHslii pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=239521

3. Murtpodanosa, O.B. 'magponuHamuka U TEMI000MEH 3aKPYyUYEHHBIX MOTOKOB B
KaHajax sJIepHO-3JIeKTpruueckux ycraHoBok / O.B. Murpoganosa. - Mocksa: @uzmatiur, 2010.
- 286 c. - ISBN 978-5-9221-1223-9 ; To xe [OnexkrtponHslii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=68969

5.3. [Tepuoauveckue U3 aaHAS:

1. Bunyakin A.V., Chernyshenko S.I., Stepanov G.Yu. Invisid Batchelor — model flow past
an airfoil with a vortex trapped in a cavity // J.Fluid Mech. — 1996. — Vol. 323. — P. 367 — 376.
http://dx.doi.org/10.1017/5002211209600095X

2. Bunyakin A.V., Chernyshenko S.1., Stepanov G.Yu. High — Reynolds — number Prandtl
— Batchelor — model flow past an aerofoil with a vortex trapped in a cavity // J.Fluid Mech. —
1998. — Vol. 358. — P. 283 — 297. http://dx.doi.org/10.1017/5S0022112097008203

3. bynsakun A.B. JlaMuHapHBIHM OTPaHUYHBIN CIION TTPH OOTEKAHUH KPBIJIOBOTO MPOdUIIS ¢

KkpyroBo# Beiemkoli // 3B. PAH Mex. sxuak. u raza — 1998. — Ne2. — C. 52 — 57


https://e.lanbook.com/book/59660
https://e.lanbook.com/book/94110
http://znanium.com/catalog/product/544692
http://biblioclub.ru/index.php?page=book_red&id=436040
http://biblioclub.ru/index.php?page=book&id=239521
http://biblioclub.ru/index.php?page=book&id=68969
http://dx.doi.org/10.1017/S002211209600095X
http://dx.doi.org/10.1017/S0022112097008203

4. bynsxkun A.B. Buxpeas sueiika ¢ BpallaroluMcsl BHYTPU ITUIMHIPOM Ha MOBEPXHOCTH
KpBUIOBOTO Mpodwmis npu Oonpmux uucnax Pelinonbaca // M3B. PAH Mex. xunk. u rasa. —
2001. — Ne 4. — C. 87 — 92.

5. Sandoval M., Chernyshenko S. Extension of the Prandtl — Batchelor theorem to three-
dimensional flows slowly varying in one direction // Journal of Fluid Mechanics 2010. V. 654. P.
351 -361

6. Ilepeyennb pecypcoB HH(POPMAIIMOHHO-TEJIEKOMMYHUKALIMOHHOM ceTH
«HTEpHET», HE0OXOOUMDBIX NI OCBOEHUs TUcHHIIHHBI (MoxyJs). Wikipedia

/. Mertoanueckue yKazaHus [Jf O0y4aIOIIMXCHA MO OCBOEHHUIO
TUCHUIUIAHBI (MOIYJIs1)

B mporuecce camocTosTenbHON pabOThl Kax/blii oOydarouuiics mojgy4aer 3aJaHus 110
KOKIOMY M3 TpeX paslesioB JUCHUIUIMHBL (cM. Tabna. 2.2), KOTOpble NPUHUMAIOTCA 110
COIJIACOBAHUIO C MperoaBaTelieM (B CHEIHAIbHO Ha3HAYaeMoe BpeMsl).

B ocBOCHMHM MUCHMITIMHBI WHBAIMIAAMU H JIMIAMH C OTPAHUYECHHBIMH BO3MOKHOCTSIMHU
30pOBbsl OOJBIIOE 3HAUEHHE HMEEeT WHAMBHUIyaslbHas ydeOHass paboTa (KOHCYJIbTALUU) —
JIOTIOJTHUTEIBHOE PAa3bsICHEHUE yUeOHOr0 MaTepuara.

WuauBuayanbHble KOHCYJIbTAllMM IO TPEIMETY SBIAIOTCA BaXXHBIM  (DaKTOPOM,
CHOCOOCTBYIOUIMM MHIWBUAYAIN3AUU OOYUEHHS U YCTAaHOBJIEHUIO BOCIIMTATEIIEHOTO KOHTAKTa
MEXIy IMpernojaBaTeieM MU OO0y4aroIUMCS HMHBAJIUIAOM WM JIMIOM C OrPaHUYCHHBIMH
BO3MOYKHOCTSIMH 3/I0POBBSI.

8. Ilepeyenr uHGOPMAIMOHHBLIX TEXHOJIOTHIl, HCHOJb3yeMbIX INpPH
OCYyILIeCTBJIEHMH 00PAa30BaTeJILHOIO NMpoecca no AMCHUIUINHEe (MOAYJI10) (Ipu
HE00X0AUMOCTH)

8.1 IlepeuyeHb HEOOXOAMMOT0 MPOTPAMMHOIO O00ecIeYeH NS
JInueH3upoBaHHbBIE IPOIPAMMBI HE UCITOJIB3YIOTCS, & TOJIBKO aBTOPCKHE.

8.2 IlepeueHb HeEOOXOAMMBIX MH(OPMAIMOHHBLIX CIPABOYHBIX CHCTEM:
Wikipedia

8.3 Ilepeuenb HHGPOPMALMOHHBIX CIIPABOYHBIX CUCTEM:
1. CnpaBo4yHO-TIpaBOBast cucreMa «KoHCynbpTaHT [Tmroc»

(http://www.consultant.ru)
2. DiextponHas 6ubnmoreynas cucrema eLIBRARY .RU (http://www.elibrary.ru)

9. MaTtepuanbHO-TeXHU4YeCKas 0a3a, HeoOXoAMMAasi VISl OCYLeCTBJICHUSsI
00pa30BaTeJIbHOI0 MPOLECcCa M0 TMCHUIIMHE (MOYJII0):

MarepuaibHO-TEXHHYECKOE 00eCTIeYeHNE T CIIUTUTHHBI

Ne Bug pabor
(MOAysIsl) M OCHAILIEHHOCTh

1. JlekionHnsble 3aHATUA | JIKIIMOHHAs — ayAMTOpHs, CHEUHAIbHO  00OpYyIOBAaHHBIC
MYJIbTUMEIUMHBIMU JEMOHCTPAMOHHBIMU KOMIUIEKCAMHU.

2. JlaGopaTopHsbie Aynuropus,  YKOMIUIEKTOBaHHasi CIELMAIM3UPOBAHHON



http://www.consultant.ru/
http://www.elibrary.ru)/

3aHATHS MeOeNbI0 U TEXHUYECKUMH CPEJICTBAMH 00yUYEHUS .

Texkymuii  KOHTpOIb, | [IoMemenue Uit IpOBENEHUS TEKYLIEM U IMPOMEKYTOYHOU
MIPOMEKYTOUHAS aTTeCTalUU.

aTTeCcTalus

CamocrogdTenpHas Kabuner s camocTosiTenbHONH  paOOThI, OCHAICHHBIN
pabora KOMIBIOTEPHON TEXHHUKOM C BO3MOYKHOCTBIO MOJKIIOUECHHS K

cetn «lHTepHET», NMPOTrpaMMOil IKPAaHHOTO YBEIWYCHUS U
00ECTIeYeHHbI JOCTYNIOM B 3JEKTPOHHYIO HH(OPMAIIMOHHO-
00pa30BaTENIFHYIO Cpelly YHUBEPCHTETA.




PEIIEH3MI
Ha pabodyIo IPOrpaMMy y4eOHOH HUCIHIIIIHEL

b1.B.04
EUTAPMOHMYECKOE YPABHEHUE 1 BUXPEBBIE TEUEHNS1

Hamnpagsnenus OJrOTOBKH: 02.04.01 MaTemarrka ¥ KOMITBIOTEPHBIC HAYKH.
Maructepckas nporpamma: MaTeMaTHIeCKue METOB] TEOPHH CIIOKHBIX CHCTEM

Pa6odass mporpamMma [0 JHCIHIUIIHE «BUrapMOHUYECKOe YPaBHEHHC U
BHXpEBblE TEUCHMS» COCTaBIIEHA KaHIMIATOM QU3UKO-MaTEMATHISCKUX HayK,
JOIEHTOM Kadenpbl MaTeMaTHYecKuX M KOMIbIOTEPHBIX MeTOHOB (aKyIbTeTa
MaTeMaTHKH ¥ KOMIIBIOTePHBIX — HayK Ky6aHckoro  rocylapcTBEHHOIO
yHuMBepcuTeTa by HAKAUHBIM A.B.

ITporpamMma COCTaBIeHa B COOTBETCTBHM C tpebosanusiva @I'OC BO ot 17
asrycra 2015 r (up. Muno6paaykun P® Ne 829) ¢ yd4eToM peKOMeHIalui 1
[TpOOII BO mo HanpaBJIeHIIO MATEMATUKA Y1 KOMITbIOTEPHbIE HAYKH
(xBamubukauys (CTENeHb) «MATHCTpP») TI0 00IIeMy TIPO(HIIIO MOIATOTOBKH.

Ilporpamma onoOpeHa Ha 3acelaHHK xadeqpsl MaTeMaTHIeCKux H
KOMITGIOTEPHBIX METOJOB M Ha 3acelaHiH yue6HO-METOIMIECKOro  COBETa
(haKyTsTeTa MATEMATHKY ¥ KOMIBIOTEPHBIX HayK.

Jlucrmmuiina  «BUrapMOHMYECKOe  YPaBHEHHUE 1 BUXpEBbIe TEUCHISD)
OTHOCHTCS K JUCIHIUIMHAM BapHaTHBHOH YacTH (B) mpodeccroHaIbHOro MUK
(B1).

3amageil Kypca SBISIETCS O3HAKOMJICHHE MariCTpaHToB ¢ TEOPETUIECKU U
[IPAKTHYeCKd BAKHBIME 3a7adaMil BUXPEBBIX TeyeHWH, Hay4YUTh IPUMEHATH
COBpEMEHHBIE MaTeMaTHIECKIE METO/IBI PEIICHIT IpUKIaIHBIX 3a/1a4.

CupuTaro, uTo pabodas IporpaMma IO AUCIMILIMHE «BurapMoOHUIECKOE
ypaBHEHME ¥ BUXPEBBIC TEUECHHUSD MOXET 6BITH PEKOMEHJI0BAHA I IIOArOTOBKH
MArycTpaHTOB IO HANPABJICHMIO  TOJTOTOBKIL: 02.04.01 MaremaTuka M
KOMITGIOTEPHBIE HayKM, MarucTepckas HporpamMa: MaTeMaTHYeCKue MEeTOJBI
TEOPUH CJIOKHBIX CHCTEM.

Kommepueckuit nupexropa OO0 "Pocl“naBBnHo“-'"‘,”‘\




PEIEH3MSI
Ha pabodyro MporpaMmy y4eOHOM TUCIATIIAHBL

b1.B.04
BUTAPMOHUYECKOE VPABHEHME Y BUXPEBBIE TEYEHMA

Hamnpagnenyst IOATOTOBKH: 02.04.01 MareMaTuKa ¥ KOMIIBIOTEPHbIC HAYKH.
MarucrepcKas IporpaMmma: MaTeMaTHYeCcK e METO/BI TEOPUH CIIOKHBIX CHCTEM

Pa6ouass mporpamma IO IHUCLUIIIMHE «BUrapMOHIYIECKOe YPABHCHHE U
BHAXpEBHIE TEUEHUS» COCTaBIICHA KagaunaToM (U3MKO-MaTeMaTHIeCKuX HayK,
joneHToM Kadeapbl MaTeMaTHIeCKuX H KOMITBIOTEPHBIX METOJIOB (haKynbTeTa
MaTeMaTHK\ ¥ KOMIIBIOTEPHBIX — HayK Ky6aHcKoro TOCYIapCTBEHHOIO
yauBepcuteTa byHAKAHBIM A.B.

IIporpamMma COCTaBIeHa B COOTBETCTBUH © tpe6oBanusamu PI'OC BO or 17
asrycta 2015 r (mp. Muro6paayku PO Ne 829) ¢ yueToM peKOMEHJaLMi U
[TpOOI1 BO 1o HanpapICHUIO MATEMATUKA 1 KOMITLbIOTEPHBIE HAYKU
(xBamrGuUKaUsL (CTEIIeHb) KMaTHCTP») IO o6mIeMy pOQUIIO IOArOTOBKH.

Jlporpamma ofoOpeHa Ha 3acelaHiH xadeapbl MareMaTHIeCcKux H
KOMITBIOTEPHBIX METONOB H Ha 3aCCHaHiH yue6HO-METOIMIECKOro  COBETa
(haKyIpTETa MATeMATHAKA I KOMIIBIOTEPHBIX HayK.

Tlucupmiaaa  «BUrapMOHMIECKOS  yPAaBHEHME W BUXPEBBIE TCUCHMD?
OTHOCHTCS K MCLATLTMHAM BapHaTHBHOH HacTH (B) npodeccruoHanpHOro mukia
(B1).

3ajadeil Kypca SBISETCS O3HAKOMIICHHC MAruCTPaHTOB C TEOPETHYECKH M
IPaKTAIECKH BAXHBIMH 3a/(a4aMu BUXpEBBIX TEUCHWH, HAyYUTh NPUMEHSITE
COBPEMEHHbIE MaTeMaTHIECKHUE METO/IB! peleHys IpUKIa HbIX 3a1at.

PaGouast mporpaMma IUCIAIUIAHEL «BUrapMOHHYECKOE YPAaBHCHHE U
BUXpEBBIE TEUYCHHST» COYCTAeT TEOPETHICCKYIO ¥ TPaKTHYeCKyl dYacTH, 4TO
crocoGeTByeT Goee rryOOKOMYy yCBOCHMIO y4eGHOro MaTepuaa.

Cupurato, 94T0 pabodas IporpaMma IO IHCIMIUIMHS «BUrapMOHUIECKOE
ypaBHEHHE ¥ BUXPEBBIC TEICHIUMD) MOXCET 6BITH PEKOMEH/I0BaHa i TOArOTOBKA
MarucTpaHToB [0  HalpaBICHHIO mogroroskm:  02.04.01 Maremaruka H
KOMITBIOTEDHEIE HAYKH, MarucTepcKast HporpaMMa. MaTteMaTH4eCKue MEeTOJBI
TEOPUHU CIIOKHBIX CUCTEM.

Kannunat ¢pus.-Mat. HayK,
JoneHT Kadepsl TeOPeTUIECKOH bu3uKa
¥ KOMITGIOTEPHBIX TEXHOJIOT UM Kyol'Y

10.I" . Huxutus



