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1 ]_Ie.]'l](l H 3aJa94 H3YyYCHUA JTUCHUILIMHBI

1.1 Ieap TUCHUNIHHBI
OCHOBHOWl 1EJbIK0 OCBOCHHUSA MUCHUIUIMHBI «3adadyd W aJITOPUTMBbI

THJIPOJTUHAMUKIY SBIIACTCS OOydeHUE MPUMEHEHHIO COBPEMEHHBIX METOJOB IS
pelIeHus 3aJad  MaTeMaTHYeCKOro MOJCIHUPOBAHHWS B THAPOMEXaHUKE W
a’pOMHAMUKE, WX TEXHHUYECKUX MPUIOKCHUH (THIPOJUHAMHYECKHE MOJICIH
SIBJISTFOTCSI IITHPOKO pactpoCTpaHEHHBIMHU). [Tomy4enue BBICIIIETO
npo(hecCHOHANBPHOTO  00pa30BaHWs, MO3BOJISIONIETO BBIMYCKHUKY  YCHEIIHO
pabotath B w30paHHOW cdepe NeATETPHOCTH C MPUMEHEHHEM COBPEMEHHBIX
MaTEeMaTUYECKUX METOJIOB.

1.2 3agaun AMCHHUIIIMHDI

3ajauveii Kypca SBIISIETCS 03HAKOMJICHUE CTYJICHTOB C METO/I0JIOTHYECKUMHU
MOAXO0JaMU, TO3BOJIIONIUMU CTPOUTH AJICKBATHBIE MATEMaTHYECKHE MOJEIU
TUJAPOJAMHAMMYECKUX W a’pOJAMHAMMYECKUX  SBJICHHMM; O3HAKOMJICHHE C
HEKOTOPBIMHU PACIPOCTPAHCHHBIMU MOJICIIIMU T€UEHUN M OCHOBHBIMM METOIAMU

HCCICAOBAHUS OTUX MOI[CJ'ICfI.

1.3 MecTo aMCOMILUIMHBI (MOAYJIAA) B CTPYKTYpe 00pa3oBaTebLHOI

NpOrpamMmblI

HucuunnuHa «3agaud M aJIroOpuTMbl TUAPOAMHAMHMKH» OTHOCHUTCS K
BapuaTuBHOM yacTu bioka 1 "/lucuunnuuel (Mogynu)" yueOHOro IJiaHa.

JucuuniauHa 6a3upyeTcsl Ha 3HAHUSIX, MOJYUYEHHBIX 10 CTaHAAPTY BBICHIETO
oOpa3oBaHMsl, U SABJISETCSI OCHOBOM JJIsI PEIIEHUs] UCCIEA0BATEIbCKUX 3aaay. Jis
YCIICITHOTO OCBOEHUS AUCIMIUIUHBI CTYACHT IOJDKCH BIAJETh 00sS3aTeIbHBIM
MUHUMYMOM COJI€p>KaHHsI OCHOBHBIX 00pa30BaTEIbHBIX MPOTrpamMM MO0 MaTeMaTUKe

u uHpopmaTke it 0aKalaBpOB.

1.4 IlepeyeHb MIaHMPYEMbIX Pe3yJabTATOB O0y4YeHHMS MO JMCLHHUIINHE
(MOay/110), COOTHECEHHBIX ¢ IUIAHHPYEMbIMH Ppe3yJbTATAMH OCBOCHMA

o0pa3oBaTeJbHOM MPOrPaMMBbI

[Ipouecc wW3y4yeHHWs] JAUCHMILIMHBI HAINpPaBICH HAa (QOPMUPOBAHUE  CICIYIOIIMX
komnerennuii: OIIK-3, I1K-2, 3.



Ne Nunexc Coneprkanue B pe3ynbraTe n3zyueHus: yaeOHON AUCHUTIIIMHBI
Ly, | KOMUETEH | KOMIETeHIMH (wmm 00yJaronuecs JOJKHBI
' 117078 e€ JacTH) 3HATh yMETbh BJIa/IeTh
1. OIIK-3 | ciocoOHOCTH K | IpUMEPHI OTpECIIATh OCHOBHBIMH
CaMOCTOSTEIIbHOM s dexTuBHOM obmue popMbl | METOAAMH
Hay4qHO- _ | HaydHO ~ | M 3aKOHOMEp- | HAy4HOTO
HCCIICIOBATEIILCKOM | MCCIIe0BATEIbCK
. HOCTHU WCCIICTOBAHMS
pabote oii paboTHI
THJIPOJIMHAMUK | B 00JIaCTH
u THIPOIMHAMUK
u
2. IIK-2 CIOCOOHOCTh OCHOBHBIC THIIBI | KOPPEKTHO OCHOBHBIMH
MaTeMaTHYECKH 3a/a4, KOTOpPBIC | IOCTABHUTH METOJIaMH,
KOPPEKTHO CTaBHUTh | CTaBATCS B | 3ama4y U | UCTIOJIb3yEMbIM
€CTECTBCHHOHAYYH | paMKax mo10opaTh U JUTSL PEeIICHUS
bl€ 3aJlayM, 3HAHHE | KJIACCHYCCKOMN METO/T ee | THAPOIUHAMMY
MTOCTAaHOBOK THAPOJIMHAMUKE | PEIICHUs €CKHUX 3a/1a4
KJIACCHYECKHX
3aJ1a4 MaTeMaTUKH
3. TIK-3 CIIOCOOHOCTD OCHOBHEIE bopmynu- OCHOBHEIE
CTPOTO  JIOKa3aTh | YTBEPKICHUS poBathb THUIIBI
YTBEPKICHHE, KJIACCHUYECKOM pe3yJbTar, MaTeMaTHYECK
chopMyIIpOBaTh TUIPOJIMHAMUKH, | BHIETh UX OOBEKTOB,
pe3ynbTaT, YBUAETh | AOKAa3bIBaA€MbIE B | CIEICTBUS UCIIONB3YEMBIX
CIICJICTBUS BHJIE TEOPEM MOJTyYEHHOTO npu
MOJIy4E€HHOTO pe3ynbrara JTIOKA3aTEeNbCTB
pe3yibraTta a CTPOTHX
YTBEPXKICHUIN
B
THIPOIMHAMHU-

K€




2. CTpyKTYypa H cojiepKaHue TUCUUILINHBI
2.1 Pacnipenesienne TPyA0€MKOCTH IMCIUIIMHBI 10 BUIaM padoT
OOmas Tpy10EMKOCTh TUCHUIUIMHBI cocTaBiseT 4 3au.en. (4*36=144 yaca),

UX pacmpeesieHHe Mo BHjaM paboT MPEICTABICHO B TaOJUIE (011 CcmyOeHmos
OD0).

Bun yaeOHO# paboThI Bcero CemecTtphbl
4acoB (dachn)
7
KonrakTHasi pa6ora, B TOM yHcJe: 74,3 74,3
AyauTOopHBIE 3aHATHS (BCEro):
3aHATHUA JIEKIUOHHOIO TUIIA 36 36 - - -
JlaboparopHbIe 3aHATHS 36 36 - - -

3aHATUS CEMUHAPCKOro TUIA (CeMUHApBI,
IPAKTUYECKHE 3aHSITHSI)

HWNnas koHTaKkTHas padora:

KonTpons camocrositensHoi pabotsl (KCP) 2 2
[Tpomexyrounas arrectanus (MKP) 0,3 0,3
CamocrosiTeJibHass padoTa, B TOM YHCJIE: 25 25
[TpopaboTka yuyebHOro (TeOpeTHYecKoro) Marepuana 10 10 - - -
BrimoHeHUe WHIWBHTyaTbHBIX 3aaHUH (TIOITOTOBKA 10 10 i i i
COOOIICHUH, TTPEe3EHTAIUI )
[TonroroBka K TeKyIemMy KOHTPOJIIO 5 5 - - -
KonTpoJnb: 447 447
IToaroToBKa K 3K3aMeHy 447 447
O01as Tpy10eMKOCTh qac. 144 144 - - -
B TOM "HCTe KOHTaKTHasd | 43 | 743
pabora
3a4. ef 4 4

2.2 CTpyKTYypa IMCHUILIHHBI:
Pacnpenenenue Bu0oB y4eOHOM pabOTHl U UX TPYIOEMKOCTH MO pa3zeiiam
JTUCIUTUTAHBIL.

Pazneinbl MUCIMIUIMHBL, U3ydaeMble B 7 cemectpe (011 cmydenmos ODO).
KonnuaecTBo vacos

Ne

AynuTtopHas CamocrosiTenbHas
pas- HaumenoBanue paszienon
. Bcero pabota pabora
8 a1 | JIp | I3
1 2 3 4

OO01111e cBEIEHUS O
MaTeMaTUYECKUX MOICIIAX
1 |ruapomexaHWKHU U Ta30BOM 32 12 12 8
JTUHAMUKHY, GU3NYECKUE CBOWCTBA
JKUJIKAX U Ta3000pa3HbBIX CPe.




[IpsiMbie 1 0OpaTHBIC 3a1a9n
MaTEeMaTUYeCKOr0 MOJICITUPOBAHUS
B IUIOCKOM THIPOMEXaHUKE.
2 |CeneHusi 00 OCHOBHBIX METO/IAX 32 12 12 8
pelleHus: ypaBHEHU N IBHKEHUS
JKUJIKOCTH U Ta3a (aHAIUTUYECKUE
pELICHHS).
MeTo1bl YUCIEHHOTO
MOJIEJTUPOBAHUS U
3 ACUMIITOTHYCCKOI'O aHaJInu3a 33 12 12 9
TUIPOMEXAHUYECKUX U
a’POIMHAMUYECKUX MOJEIEH.
Hmoeo no oucyunnune: 36 36 25
2.3 Conep:xanue pa3iesioB JUCHUILIMHBI:
2.3.1 3aHATHS JIEKIUOHHOT0 THIIA
No HaumenoBanue Cozepuanme paszena dopma TeKyIero
paznena KOHTPOJIS

1 2 3 4

1 |O6mwme cBenenust o |1.1 Maremarnueckoe MOJIETTUPOBAHUE Onpoc
MaTeMaTUYECKUX CIUTOILITHOM cpenpl, onpeerneHre
MOJIETISIX IJIOTHOCTH, OIPEAEIIEHHE U30TPOIHOIO
TUIPOMEXAHUKU U JABJICHUS, ¢uzmveckue  CBOMCTBA
ra3oBOi JTUHAMHUKH, KHUJKOCTEH U Ta30B.
¢duznueckue 1.2 Cunbl  fnaBneHWsT Ha  TMOBEPXHOCTH,

CBOICTBA KUAKUX U CTaTUYECKOE  COCTOSIHUE  JKUJKOCTH,
ra3z000pa3HbIX CPE/I. 3aKOH ApXuUMelna, OCHOBBI TEOpUHU
TJIaBaHUS.
1.3 TIpocreiimias mMaTemMaTHdeckas MOJIENb
CTaTMYECKOTO COCTOSTHUS ra3000pa3Hon
Cpenbl, MOJEIb MOJUTPOITHOMN
atMocepbl U HEYCTOMYMBOCTH €€
PaBHOBECHOT'O COCTOSIHUSI.

2 |llpsimble u 2.1 Maremaruueckas MOJIENIb WICAIBHON Ompoc
oOpaTHbIe 3a7a9u KUJIKOCTH U CHCTeMa ypaBHEHHM
MaTeMaTHYECKOTO Diinepa.

MoJIeTpoBaHus B |2.2 [IpuMepbl TOYHBIX PEIICHUN CHCTEMBI
IIJIOCKOM ypaBHeHMH Diinepa, ux ¢usnueckas
THIPOMEXaHUKE U HWHTEpIpeTaIus.
a’pOIMHAMUKE. 2.3 WHTerpaibHble  COOTHOIIEGHUS  Kak
Cenenus 00 CIENCTBUS W3 CHCTEMBI YpaBHEHUH
OCHOBHBIX METOAaX Diinepa (unterpansl bepuymmn u Komm
pelIeHUs] ypaBHEHUI — Jlarpanxka), HuX TOpUIIOKEHUS K
JIBUKCHHUS pELIeHUIO 3a/1au.
JKHIIKOCTH M rasa .4 3agaun oOTeKaHus UIaeanbHON
(aHasIUTHUUECKUE KUAKOCTEIO (TpsiMass u  oOpaTHas),
perieHus). teopus H.E. )KykoBckoro o noabemMHom
CWJIe, METOIbl pEIICHUS ypaBHEHUI
Dilnepa B IJIOCKOMapaUIeIbHOM CIydae
(xoH(OpMHBIE 0TOOpaXKeHMS,




KOHTYpHBIE HMHTErpaibl, pPa3iokKeHHe B

CYMMY C HCIOJbB30BaHUEM MeETOAA
0a3MCHBIX MOTCHIIUAJIOB).

3 |Meroast 3.1 YpaBuenusa HaBbe — cTokca U MOHITHE O DK3aMeH

YHUCIIEHHOTO METOJIaX UX YHUCIEHHOI'O PELIEHUS.
MOJIEJTMPOBAHUS U

ACHMIITOTHYECKOro |3-2 ACHMITOTHYECKAs TeOpus OOTeKaHMs
AHAIN34 TeNa mpy OONBIINX ynciax PeiiHonbaca
IUAPOMEXaHUYECKHUX (OCH?BBI TEOpUU TOTPAHUYHOTO CIIOS,
- CTpyHHBIE  TEUEHUS KAk IpUMep
A3POIMHAMHYECKHX pa3pbIBHBIX  pELIEHUH B 3TOM
MOJICIICHA. MpeACIIbHOM CiTydae).

3.3 Ilpubnmxenne CToKca Kak aCHMITTOTHKA
Manblx uyucen PeiHomnbaca, cBeneHue
3TOro ciydyas K OUrapMOHHYECKOHN
3amade Uit QyHKIIMKA TOKA.

34 MeTton XapaKTePUCTUK JUISt
rUNepOOTNYEeCKON CUCTEMBbI ypaBHEHUI
2X2 Ha mpuUMepe HECTAllMOHAPHOIO
OTHOMEPHOTO  TeueHus raza (s
AQHAJIOTMUYHOTO CiydYas JKUJIKOCTH —
aHAJIOTUS MENIKOW BOJBI M TEOPHs
rugpasiauyeckoro  ymapa mno H.E.
KykoBckomy).

3.5 MaremaTnueckoe  MOJEIUPOBAHHE
IJI0CKONApAJUIENIbHBIX YCTAaHOBUBIINXCS
CBEPX3BYKOBBIX TEUEHHWH aauabaTHOTO
ra3a, yJapHble BOJHBI KakK IpUMEp
pa3pbIBHBIX  pELICHUH  ypaBHEHUM
Diisiepa B 3TOM ciiyvae.

2.3.2 3austusi ceMmuHapckoro Tuna YII ne npedycmompenul.

Ne HaumenoBanue TeMarnka MpakTUYECKUX 3aHITUI dopma TEKyIIEro
) paszena (cemuHapoB) KOHTPOJIS
1 2 3 4

2.3.3 JlabopaTopHble 3aHATHS
Ne
Haumenosanue dopma TEKYIIEro
pas3a- pasena HaumenoBaHnue 1a60paTopHBIX paboT KOHTpOLS
Jena
1 2 3 4
1 CwM. Tabmuiy AHaMTUYECKHE pelIeHUsT 3aaad Iio Ompoc
231 MaTeMaTHIECKOMY MOJIETUPOBAHUIO
TEUCHUN HICATLHON JKUIKOCTH (3a7a4u
00TeKaHMs, UCTCUYEHUS, BO3ICHCTBHSI IOTOKA
Ha MTOBEPXHOCTH).
2—-3 | Cwm. tabiuiy AHaTUTHYECKHE pEIIeHUs 3a1ad C Omnpoc

HUCIIOJIB30BaAHHUEM

HHTCIrpaJIbHOI'O




231 cooTHoweHus: (ypaBHeHHs) bepHymnu s
HﬂeaﬂbHOﬁ KHUJIKOCTU U C YUCTOM BA3KOCTHU
(1 TpyOKM TOKa C THUAPABIUYCCKHUMH
IoTepsIMU), a Takxke ypaBHeHus Komm —

Jlarpanxa.
3 CwMm. Tabnuiry YucneHHble METOIbI PELIECHUS U Ompoc
231 ACUMITOTUYECKUI aHaTIN3 Ha PUMEpPax

THUIPOMEXAHUYECKHUX U Ta30MHAMHYCCKUX
3a7a4 JJ1d UICIbHOM U BA3KOM Cpelibl
(3amaum co crapimum ornepatopom Jlamiaca,
TUNIEPOOTMIECKHE CUCTEMBI 2X2 TIEPBOTO
MOPSJIKA, 33]]a4H, CBOJISIIUECS K
OHrapMOHUYECKOMY YPaBHEHHUIO).

2.3.4 IlpumepHasi TeMAaTHKA KyPCOBBIX padoT (IIPOEKTOB)
Kypcosvie pabomur VII ne npedycmompenoi.

2.4 Ilepeuenn Y4eOHO-MeTOAUYeCKOro odecreyeHus IS

CAMOCTOAITEJIbHOI Pa00Thl 00Y4aIOUIUXCS 10 IMCHUIINHE (MOTYJII0)
HepequL y‘le6HO-MeTO,Z[I/I‘ICCKOl"O

No HaumenoBanue o0ecrieyeHns JUCUUIUIAHBI TTO BBITIOJTHEHUIO

B pasznena CaMOCTOSITENILHOW PaOOTHI

1 2 3

1 |OOmme cBegeHNSI 0 MAaTEMAaTHYECKUX Cenos JI.M. MexaHuka CIUIONTHOM CpeIbI
MOJIENIAX TUAPOMEXAHUKU U ra30BOH ToM. 1 — ciMcoK TOMOTHUTENBHOM
JTUHAMUKH, (U3HUECKUE CBOMCTBA auTeparypsi 1. 5.2.1.
KHJIKUX U Ta3000pa3HbIX Cpe.

2  |[Ipsimble 1 0OpaTHBIE 3a/1a4H Cenos JI.M. MexaHuKka CIJIOIIHOM cpeibl
MaTeMaTHYeCKOr0 MOJIETMPOBAHNUS B ToM. 2 — cIMCOK TOMOTHUTENBHOM

IJI0CKOM TuapoMexanuke. CBenenus o0  (murepatypsl . 5.2.1.
OCHOBHBIX METOJaX PEIICHUS ypaBHEHUI
JBUKEHMSI )KUJKOCTH U Ta3a
(aHaMUTUYECKHE PEICHNUs).
3 |Metoap! uncienHoro moaenupoBanus 1 |batuenop Jx., Mo dar I'., Cohdpmen d. u

ACUMITOTUYECKOTO aHAIH3a np. CoBpeMeHHasi THAPOMEXaHUKa. Y Crex U
THIPOMEXAHUICCKUX U MPOOJIEMBI — CTUCOK OCHOBHOM JIMTEPATYPhI
a’POJMHAMUYECKUX MOJEIIEH. m 5.1.1.

I'onynoB C.K., 3a6poaun A.B., iBaHoB
M.A., Kpaiiko A.H., IIpoxonos I'.I1.
YucneHHoe pelieHne MHOTOMEPHBIX 3a7a4
ra30BOU JUHAMHKHU — CIIMCOK OCHOBHOM
auteparypsl 1. 5.1.2.

Cne3kun H.A. Jlekuuu mo ruipoMexaHuKe —
CITMUCOK OCHOBHOM JiuTepaTypsl . 5.1.3.




3. O6pa3zoBarTe/ibHbIE TEXHOJIOTUMN:

Pa3bop mpakTudeckux 3agad W TPUMEPOB, MOJCITMPOBAHUE CHUTYaIlUi,
NPUBOAIIMX K TEM WM WHBIM OIIMOKaM B TpoTrpamMMe, BBIpaOOTKa HAaBHIKOB
BBISBJICHUSI ¥ WCHPABICHHUS OIMMOOK B TIPOIECCE HAMHCAHHS TPOTPAMMBIL.
[TocTpoeHne TECTOBBIX MPUMEPOB ISl BBISIBICHHUS OIIMOOK B MpoTrpaMMe U
cpaBHeHUS Y(H(HEKTUBHOCTH PA3IMYHBIX aJTOPUTMOB.

JIis i1l ¢ OrpaHWYEHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBSI MPEAYCMOTpPEHA
OpraHu3aIysi KOHCYJIbTAIlUi C HCIIOIh30BAHUEM AJICKTPOHHON TTOUTHI.

4. OueHOYHbIE CpeacTBAa [JIsl TEKYIIero KOHTPOJIA YCHEeBAeMOCTH U
MPOMEKYTOUYHOM aTTeCTAUN

4.1 ®oHJ OLIEHOYHBIX CPEACTB /IJIsl MPOBEAeHUs TeKYIleil aTTecTaluu

Texywue ammecmayuu He npedycmampusaromcsi.

4.2 ®oHA OUEHOYHBLIX CPeACTB /Js1 NPOBeAeHHUS MPOMEKYTOYHOM
arTrecTanuu

Konmponvuvie sonpocsi (x sxzameny):

1. Tlonstue (a30BBIX COCTOSIHMH <OKMIKOCTb M Tra3», HMX OTJIMYME IO MEXaHUYECKUM
CBOMCTBAaM.

2. IInOTHOCTH W TMOHATHE CIUIOMIHOM Cpeabl, MpUMEpbl Cpell, He HMEIOUIMX CTPOroro
oIpezesieHus INIOTHOCTH.

3. Bs3kocTh kKHMIKOCTH, €€ omnpeaeseHne, pu3nueckas pa3MepHOCTh, CIIOCOObI U MPUOOPHI A
U3MepeHus (X0Ts Obl O/IUH).

4. T'mapocTaTHyeckoe IaBJIEHHE, HAXOXKJIEHUE CWJI, JCHUCTBYIOIIMX Ha CTEHKU pe3epByapa,
LEHTp JIaBJIeHUs (OnpeeseHue ero U XoTs Obl OJTUH MPUMEP HAXO0XKICHUS).

5. 3akoH ApxuMmena, LEHTp IUIaBaHUsA Tela (€ro OIpeneseHHe), YCIOBHE OCTOMYMBOCTH
IUIaBAIOLIETO Tea.

6. IlomaTrme wmeanbHOW S>KUAKOCTH M WIEATBHOrO ra3a (TOCIeIHee TOJNBKO KacaTelbHO
MEXaHUYECKUX U 00I1Ie — TePMOIUHAMUYECKHX XapaKTEPUCTHUK).

7. YpaBHEHHUE IBWXEHUS UACATBHOM )XKuaKocTH (Diiepa), MpocTenle NpUMEpPhI €ro pelIeHus
(x0Tst OBbI OAMH).

8. VYpaBHeHUE HEpa3pBIBHOCTH (CIIONTHOCTH ) KaK CJICJCTBUE 3aKOHA COXPAHEHUS MAaCCHI.

9. Vder cKMMaeMOCTH Ta3a M pa3IM4yHble BUAbI ypaBHEHUs COCTOSIHMs. YacTHBIN ciyuyait
HEeC)KNMaeMOH KUIKOCTH.

10. YpaBuenue bepHymuin BaOJIb IMHUHM TOKA YCTAHOBUBIIETOCS TEUEHUS UJICATbHON KUAKOCTH
(6e3 mokazaTenbCTBa), MPUMEP €ro MPUMEHEHHUs! (XOTsI ObI OJIUH).

11. VpaBuenue bepnyuin uist TMHUU TOKa UAEANBHOTO Tra3a (0e3 1oKa3aTeabCTBa), IPUMEp €ero
npuMmeHnenus, r3pdext [xoyns — TomcoHa.

12. B3aumojieiicTBue TOTOKa WIEATbHOM JKHUIKOCTH C TBEPAbIM TeJIOoM (TOTEHLHAIbHOE
o0TekaHue), HaXOXJACHUE CUIIbI, IEHCTBYIOIIEH Ha 00TeKaeMoe Teo, mapaaokc JJamamoepa.

13. Teopembl ['enpmrosnbua o BHXpSX, HOHATHE TPYOOK Toka, (opmyna Jlarpamxka s
WU3MEHEHHS [TUPKYISINH.

14. Ynap cTtpyn O NpensTCTBHE, CHJIa JCUCTBUS CTPYH, MOIIHOCTb CTPYH, IepeaaBaemas
JBYDKYIIEMYCS TEITy.

15. 'mapasianueckuit ynap B Tpy6e, popmyna XXykoBckoro, nmpuMep IBHKEHHUS B TpyOe mocie
ruapoynapa (IMHAMUYECKUN TTPOIIECC MPU KaKUX-IM00 HAYaJIbHBIX YCIIOBHSIX ).

16. YpaBuenne HaBbe — CTokca (0e3 JoKa3aTenbcTBa), MPOCTEUIIHNIA TPUMED €ro pelieHus (XoTs
OBI O/TVH).



17. YpaBuenue bepHymum A CTpyMKHU BSI3KOH JKUJIKOCTH, IOHATHE TMIPABINYECKUX IOTEPD,
MOTEPH 10 JIMHE U Ha MECTHBIX CONPOTHUBIICHUSX (pEIlIeHne X0Ts Obl OHOM 33a/1a4M HA Y4eT
TUAPABIMYECKUX MTOTEPD).

18. Ucnonb30BaHue TEOPUH pa3MEPHOCTEH B 3ajayax MEXaHUKH KHUIKHX U ra3000pa3HbIX cpejl
(IT — Teopema 6e3 moka3aTeNbCTBA), THAPOJMHAMUYECKOE M Ta30MHAMHYECKOE TOJJ00Ue TTPH
MOJIEJTUPOBAHUU TEUCHUI.

19. Teuenus oxono Tenm B OECKOHEYHOW OOJNACTH C 3aJaHUEM IIOCTOSHHOHW CKOpPOCTH B
OeckoHEYHOCTH (3amaur oOTeKaHUs) — UX 00e3pa3MEepUBaHKME U TPEACNIbHBIC clydan (10
yuciy PeliHonbca).

20. IInenkn W KamenbHbIE TEYEHUS (WX OIpelneleHre U JEHCTBUE CHJI MOBEPXHOCTHOIO
HaTsDKeHMs ) — npubimxenne CTokca.

21. Knacc noOTEHUUANbHBIX M  BHUXPENOTEHIHAIbHBIX TeUeHUH (TMpeAenbHBIM  ciaydaii
OeckoHeuHOro uncia PeliHonbaca), HOHATHE OTPAHUYHOTO CIIOSL.

22. Teopus JKyKOBCKOrO O TOABEMHOW cuiie KpbuUioBoro mnpoduis. Meton KoH()OPMHBIX
OTOOpaXeHU Ui MOTEHIUAJIbHOTO  OOTEKaHWsI  HEC)KMMAaeMOM  KHJKOCTBIO.
[TpucoeAHEHHBIN BUXPb.

23. MeToipl KOHTYPHBIX M IOBEPXHOCTHBIX HMHTETPAJIOB JUIA TOJYYCHHUS YCPEIHEHHBIX II0
MOTOKY BeJIMYUH. Y paBHeHUe bepHynnu nis TpyOku Toka.

24. Metox XapaKTepUCTUK JUIsI HECTAIMOHAPHOTO OJHOMEPHOTO TEUYCHHS HACAIBHOTO Tas3a.
Bosnsl Pumana.

25. MeToa XxapaKTepUCTHK IS CTAIIMOHAPHOTO CBEPX3BYKOBOTO TEUEHUS Ta3a UICATBHOTO rasa.
Bosnsl [Ipanarns — Maiiepa.

5. IlepeyeHb OCHOBHOW M [ONOJHUTEJIBHON Y4eOHOH JMTepaTyphbl,

He00X0UMOIi 111 OCBOECHUS TUCIMILIMHBI (MOYJIA)
5.1 OcHoBHas MTEpaTypa:
1. Caburos, K.b. YpaBHenus maremarnueckoil Qu3UKU [DIEKTPOHHBIA pecypc|: yuel. —

OnekTpoH. gaH. — MockBa: ®wsmatiaur, 2013. — 352 c¢. — Pexum gocryna:

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

2. Temam P. MaremaTtnueckoe MOJEIMpPOBAaHHE B MEXaHHMKE CIUIOIIHBIX Cpell: ydeOHoe
nocobue / Temam P., MupauBunb A. — DnexktpoH. nan. — M.: "Jlabopatopus 3Hanuit" (panee
"BMHOM. JlaGoparopus 3Hanmii"), 2017. — 323 ¢. — ISBN 978-5-00101-494-2- [DmekTpOoHHBII
pecypc] — URL: https://e.lanbook.com/book/94110 (06.04.2018).

3. Pabenwkuii, B. C. BBenenue B BRIUMCIUTEIBHYIO MaTeMaTUKy [DIeKTpoHHBIN pecypce] /

B. C. Psa6enbkuid. - 3-¢ u3n., uctp. u joir. - M.: DUSMATIINT, 2008. - 288 c. - (OuztexoBcKuit
yUEOHUK). - ISBN 978-5-9221-0926-0. — Pexum JocTyna:
http://znanium.com/catalog/product/544692

5.2 JlononHATENbHAS IUTEPATYpPA:

1. IIpucekun, B.JI. OcHOBBI MeTOJ]a KOHEUHBIX 3JIEMEHTOB B MEXAaHUKE Ae(HOpPMHUPYEMBIX
ten: yuebnuk / B.JL. Ilpucekun, I'.1. Pacropryes. — HI'TY, 2009. - 240 c. ISBN 978-5-7782-
1287-9. — [DnexkTpoHHBIN pecypc]. — URL:
http://biblioclub.ru/index.php?page=book_red&id=436040



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

2. Anekcannpos, JI.B. Bsemenme B rTHapoauHamuiKy : ydeOHoe mocoome / JI.B.
Anexcanapos, A.JO. 3ybapes, JI.IO. HUckakoBa. - ExatepunOypr: M3garensctBo YpaabcKoro
yauBepeuteta, 2012, - 112 ¢. - ISBN 978-5-7996-0785-2 ; To xe [DnekTpoHHBIA pecypc]. -

URL: http://biblioclub.ru/index.php?page=book&id=239521
3. Mutpodanora, O.B. 'maponnHaMuka U TEIII00OMEH 3aKPYYCHHBIX MOTOKOB B KaHaIax

sIepHO-3JeKTpruuecKkux ycTtaHoBOK / O.B. Mutpodanosa. - Mocksa: ®uszmatiur, 2010. - 286 c.
- ISBN  978-5-9221-1223-9 ; To xe [OmekTtponHeii  pecypc]. -  URL:
http://biblioclub.ru/index.php?page=book&id=68969

5.3. lleproguyeckue U3AaHUS:

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/S002211209600095X

2. Bunyakin A.V., Chernyshenko S.I., 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/S0022112097008203

3. bynsikun A.B. JlaMuHapHbBIN MOrpaHUYHBIN CJIOW MPU 00TEKaHUH KPHUIOBOTO PO ¢
KpyroBoii Beiemko# // 3. PAH Mex. xuak. u raza — 1998. — No2. — C. 52 — 57.

4. bynskun A.B. Buxpesas siuelika ¢ BpallalOLUIUMCS] BHYTPH LUJIMHAPOM Ha MOBEPXHOCTH
KpBUIOBOro mpodwmis npu Oonpmmx uucnax PeliHombaca // 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.
351361

6. Ilepeuennb pecypcoB HHGPOPMAIMOHHO-TEJIEKOMMYHUKANIUOHHOM CeTH
«HTEpHET», HE0OXO00UMDBIX NI OCBOEHUs TUcHHIIHHBI (Moxyas): Wikipedia

7. Meroanyeckue YyKazaHusl I OOyYamIIUXCH MO OCBOCHHIO

TUCHMILTHHBI (MOYJIf1)

B mporecce camocTosTenbHON pabOThl KaXKIbI OOyYaroMIMiics MOTydaeT 3aJdaHus 1O
KOKIOMY M3 TpeX pasleioB AUCHUIUIMHBI (CM. Tabm. 2.2), KOTOpbIe NPUHUMAIOTCS IO
COTJIACOBaHUIO C TIPEToAaBaresieM (B CrelMaTbHO Ha3HAYaeMOe BpeMs).

B ocBoeHun AMCHMIUIMHBI WHBATUIAMHU M JUIAMH C OTPAHUYEHHBIMH BO3MOKHOCTSIMH
3I0pOBbsl OOMNBINIOE 3HAYCHHE WMEET WHIWBHyalbHas y4deOHas paboTa (KOHCYIbTallUU) —
JIOTIOJTHUTEIIFHOE Pa3bsiCHEHNE yUeOHOTO MaTepHaa.

NunuBuayanbHple KOHCYIBTAIMM 1O TPEAMETY SBISIOTCS BaXHBIM  (DaKTOpOM,
CIOCOOCTBYIOIIUM WHIWBHIYAIH3AIUA OOYICHHUS M YCTAaHOBJICHUIO BOCITUTATEILHOTO KOHTAKTA
MEXIy TIperojaBaTelieM W OOYyJaroIIMMCS WHBAIUIOM WM JUIOM C OTPaHUYCHHBIMU
BO3MOKHOCTSIMHU 3JI0POBBSI.


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

8. IlepeyeHbr HHPOPMAIMOHHBIX TEXHOJIOIMH, HCHOJIb3yeMBIX INpPH
OCYILECTBJIEHMH 00Pa30BaTEJIBLHOI0 MPOoIecca Mo AMCHUIVInHE (MOAYJII0) (MpH
He00XO0IUMOCTH)

8.1 Ilepeyenb HeE0OXOAUMOI0 IPOTPAMMHOTIO O0eCTIedeHUs :
HHHGHSHpOBaHHHe IMporpaMmsbl HEC UCITIOJIb3YIKOTCs, 4 TOJIBKO aBTOPCKHUC.

8.2 Ilepeyenr He00XO0AMMBIX MHGOPMALMOHHBIX CHPABOYHBIX CHCTEM:
Wikipedia

8.3 Ilepevyenb HHGPOPMANMOHHBIX CIIPABOYHBIX CHCTEM:
1. CHpaBO‘{HO-HpaBOBaﬂ CHUCTCMa «KOHCYJ’ILT&HT ITaroc»

(http://www.consultant.ru)
2. DnekTpoHHas 6ubnuoreunas cuctema eLIBRARY.RU (http://www.elibrary.ru)

9. MaTepuajibHO-TeXHUYeCKasi 0a3a, He0OX0AMMAs JIsl OCYIIeCTBJIEHUS
00pa30BaTeJIbHOI0 MPOLECCa MO IMCHUIIMHE (MOAYJII0):

No B pator MatepuanbHO-TeXHUYECKOe 00ecriedeHne JUCIUITITNHBI
(MoOmyJIs1) M OCHAIIIEHHOCTD
1. JlexuuonHuble 3aHATUS | JICKOMOHHAsT — ayAWTOpHs, CHENHaTbHO  00OpYyJOBAaHHBIC
MYJIbTUMEANMHBIMU JEMOHCTPALlMOHHBIMU KOMILIEKCAMHU.
2. JlabopaTopHbIe Aynuropus,  YKOMIUIEKTOBaHHas CIIEIMAIM3UPOBAHHON
3aHATUSA MeOeIbI0 U TEXHUYECKUMH CPeACTBAMU 00YUEHHS .
3. Texymuii  KOHTpOJb, | [loMemenne Uil MpPOBEACHUS TEKYHIEH W INPOMEXYTOYHOU
IIPOMEXKYTOYHAS aTTECTALINH.
aTTeCTalus
4. CamocrosTenbHas Kabuner g caMocTosTenbHONH  paOOThI, OCHAIIEHHBIN
paboTta KOMIBIOTEPHON TEXHUKOM C BO3MOYKHOCTBIO MOJKIIOUEHHS K
cetn «/HTEpHET», NporpaMMol 53KpPaHHOTO YBEIMYEHUS U
00€eCrevyeHHbI TOCTYIIOM B AJIEKTPOHHYIO HH(OPMAalOHHO-
00pa30BaTeNIbHYIO CPEJly YHUBEPCUTETA.



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

PEINNEH3US
Ha pabo4eii nporpaMMbl JMCIHIJIMHBI
«3agayu ¥ AJIrOpPUTMbI THAPOIMHAMHKH JJIsl KATEropuu 00y4Yalomuxcs
cnenuajbHocTH 02.03.01 «MaTemMaTHKa H KOMIBIOTEPHbIE HAYKH»
(xBanudukanus - 6akanasp)

Pa6ouas mporpaMmma JUCHUIUINHEL «3aJadyy U allTOPUTMBI TUIPOAUHAMUKI
I kareropuu oOygaromumxcs cneruanbHOocTH 02.03.01 «Martematuka H
KOMITBIOTEpHbIe Haykw» (kBamuduxamus - OakaiaBp) COAEPXKUT IepeueHb
dbopMuUpyeMBIX KOMIETCHIMH U d3Tambl UX (OpPMUPOBaHHUS, CTPYKTYpy (oOHIa
OLICHOYHBIX CPEACTB Ul TEKyIIeW W IpOMEeXYyTOYHOM aTTecTalluH, IPUMEPHBIN
nepeyeHs TeM pedepaToB, IEpeIeHb TEM JIAOOpaTOPHBIX paboT, a TakKe BOIIPOCH
IUISL IOATOTOBKHU K 3K3aMEHY.

Copepxanmne pabodeit mporpammsl ¥ (QoHaa orneHouHbx cpencts (PII u
®OC) yyeOHOM NUCHMIUIMHBEI «3aJadyd M aJITOPUTMBI  THIPOJUHAMUKID
coorBercTByeT ®I'OC BO mno cmemmansHOCcTH 02.03.01 «Maremaruka u
KOMIIBIOTEpHBIE HayKW», YyTBEpXKIAeHHOMY IpukazoM Ne827 MuHucrepcrsa
obpazoBanus u Hayku PO ot 17.08.2015 r., OOII BO, neicTByromeil mpuMepHOR
(THITOBOT) IpOrpaMMe IO TUCIUILTHHE, yaeOHOMY miany crnenuansHoctd 02.03.01
«MatemaTuka ¥ KOMIIBIOTEPHEIE HAYKI.

Kontponbasle H3MepUTENbHBEIE MaTepHalbl ¥ METOAWKa OICHUBAHUSI
Ka4ecTBa IOJIy4eHHBIX 3HAHUM COOTBETCTBYIOT IIOCTaBIEHHBIM 3a/1a4yaM, a UMEHHO,
IpHOOpEeTeHHIO yyaimuMucs TpedyeMbrx komnereHuuid. OneHka 3HaHUi CTy/IeHTOB
OCYILIECTBIISIETCS] HA OCHOBAaHUU BBHINONHEHUS 1a00paTOpHBIX paboT U HalKWCaHUS
pedeparoB, a IO3TOMY SIBIISETCS JOCTATOYHO OOBEKTUBHOU. IlperncraBieHHEIE B
(G oH/Ie OIIEHOYHEIX CPENCTB KOHTPOIbHBIE U3MEPUTEIbHbIE MaTepUalbl ITOJIHOCTHIO
COOTBETCTBYIOT YPOBHIO 00y4eHUS U CHOPMYITUPOBAHHBIM KPUTEPHUSIM OICHKH.

PIT u ®OC sBnseTcs MONHBIM M aJeKBaTHBIM OTOOpakeHHeM TpeOoBaHUM
OI'OC BO u OOII, obecnieunBaer pelieHue OIEHOYHOW 3aauyd COOTBETCTBHUSA
o0mux Npo¢ecCHOHANBHBIX M NPO(PECCHOHATBHBIX KOMIIETEHLMM BBIILYCKHUKA
3TUM TpeOOBaHHUSIM.

3amanus OLICHOYHBIX CPENCTB COOTBETCTBYIOT TpeOOBaHUAM
npodecCHOHANBHBIX KOMIIETEHIIMH, a HMEHHO BBIpa0aTHIBAIOT Yy YyYallUXCs
CIIOCOOHOCTH COCTaBJISATh MATeMAaTHYECKHE MOZIENH TUIPOJUHAMUKH, ITPOBOJUTH
YYCJICHHBIE PACUETHI C UCIIOJIb30BAHUEM UX.

Cuauraro nenmecooOpazHeiM  yTBepauTh PII mucnmnimusel «3ajadyd  u
ITOPUTMEBI THAPOJAVMHAMHUKI B IIPEICTABICHHOM BHUJIE.

Kommepuecknii nupextop OO0 «Pocl' nasBBuro» ,

&




PEIEH3UA
Ha (GOoHJ OLIEeHOYHBIX CPEACTB Y4eOHOH JUCIHIIIHHBI
«3agayu u aJrOpPUTMBI THAPOAHHAMHKHY U1l KATErOpUH 00y4alomuXxcst
cnenuagbHocTH 02.03.01 «MaTeMaTHKa H KOMIbIOTEPHbIE HAYKH»
(kxBanupukanus - 6akanasp)

Paboyas nmporpaMMa AUCHMIUIMHEL «3a0a4qy U aJrOPUTMBI T'HIPOAUHAMUKID)
Ui Kateropuu oOydaromuxcs cnenuanbHocTH 02.03.01 «Marematuka u
KOMITBIOTepHbIE HaykKuW» (kBamdukamus - OaxanaBp) COHEPKHUT IEpEeYeHb
bOopMHpPYEMBIX KOMIIETEHIIMA M 3Tambl UX (OpPMUPOBAHUS, CTPYKTYpy GoHIa
OLICHOYHBIX CPEJCTB JUIA TEKyIled W IPOMEXYyTOYHOU aTTecTalluy, IIPUMEpHBIH
nepeyeHs TeM pedepaToB, IepedeHb TeM JIa0opaTOPHBIX paboT, a TakKe BOIPOCH
IUISL IOATOTOBKHU K 3K3aMEHY.

Conepxanne paboueit mporpammsl ¥ (QoHza oneHouHblx cpeacts (PII u
OOC) yyebHOI AUCHUIUIMHBI «3aauyd W QITOPUTMBl THIPOJUHAMUKIDY
coorBeTrctByer ®I'OC BO mno cnemmampHOCcTH 02.03.01 «Maremaruka u
KOMITBIOTEpHEIE HAayKW», YyTBepXKAeHHOMY mnpukazoM Ne@27 MuHucrepcTsa
obpazoBanus u Hayku P® ot 17.08.2015 r., OOII BO, nefictByrouieii mpuMepHOH
(TUmoBoit) mporpamMme o JUCLUIUINHE, yaeOHOMYy many cnenuansHoctd 02.03.01
«MaremaTuka 1 KOMIIBIOTEPHEIE HAYKID.

KonTponbHble H3MEpPUTENBHBIE MaTEpHalbl X METOAMKA OLEHUBAHUA
Ka4yeCTBa ITOJIy4eHHBIX 3HAHUN COOTBETCTBYIOT IIOCTaBICHHBIM 3a/a4yaM, a IMEHHO,
NpUOOPETeHHIO yUaruMucs TpedyeMbIx komneTeHui. OueHka 3HaH| CTyI€HTOB
OCYIIIECTBIISIETCSI HA OCHOBAaHUU BBHIIIOJIHEHUS 1a00paTOpHLIX paboT ¥ HaKUCaHUS
pedepaToB, a IMOATOMY SBISETCS NOCTATOYHO OOBEKTUBHOM. IIpencraBneHHBIE B
(b OoHJIE OIEHOYHBIX CPEICTB KOHTPOJIBHBIE U3MEPHUTENbHbIE MaTepHaIbl IOJTHOCTEHIO
COOTBETCTBYIOT YPOBHIO 00y4eHUS U CHOPMYITUPOBAHHBIM KPUTEPHSIM OLICHKH.

PIT u ®OC sBnsercs MONHBIM U aeKBaTHBIM OTOOpakeHueM TpeOOBaHUI
®I'OC BO u OOII, obecneuynBaeT pelIeHHE OLEHOYHON 3a1ayd COOTBETCTBUS
o0mux NpoheCCHOHANBHBIX U NPO(ECCHOHANBHBIX KOMIIETEHIMH BBITYCKHUKA
STUM TpeOOBaHUSAM.

3aiaHus OLICHOYHBIX CpEICTB COOTBETCTBYIOT TpeOOBaHUSIM
IpoeCCHOHANBHBIX KOMIIETCHIMM, a HMMEHHO BBIpa0aTHIBAIOT y YdYallUXcs
CIIOCOOHOCTh COCTaBIIATh MAaT€MAaTHYECKHE MOJENU TUIAPOJMHAMUKH, ITPOBOJUTH
YUCIIEHHBIE PacyeThl C UCIIOIB30BaHUEM UX.

Cuuraro nenecoobpassHbiM yrBepauth PII  pucuuniubel «3agauu U
AJITOPUTMEI THIPOIMHAMUKNY B IIPEICTABICHHOM BHUJIC.

JoneHT kadbeaphl TeOpeTUIecKo Gu3nku

U KOMIIBIOTCPHBIX TEXHOJIOTUH
®IBOY BO «Ky6I'Y» 2" Huran IO,

Ve



