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

1.1 Heap u 3aga4y JUCHUILIMHBI

enp  gucumrumebel:  «YucieHHOe  MOJAEIMpPOBaHME B 3ajgadax
TEIUIOMACCONEPEHOCa» COCTOUT B OOYYCHHH MPUMEHEHHIO COBPEMEHHBIX
MaTeMaTU4YeCKUX METOJOB JUIsl pEIleHUs 3aJad ecTeCTBO3HAaHUA ((pH3MKe,
MEXaHUKe KUIKOCTU U Ta3a, TEOPHH YIPYTroCTH), UX TEXHUUECKUX MPHIOKEHHIH,
TaK KaK MaTeMaTUYECKUE MOJENIU, B KOTOPHIX PEIIeHHUEe HAaXOAUTCS Pa3I0KEHUEM
10 0a3UCHBIM MOTEHILIMANAM, SIBJISIFOTCS IIMPOKO pacrpocTpaHeHHbIME. [TomyueHue
BBICIIIETO  MPO(ECCHOHATILHOTO O00pa30BaHMs, IO3BOJISIONIETO  BBIMTYCKHHUKY
ycHemHo paboTaTh B H30paHHOW cdepe [OeATeIbHOCTH C MNPUMEHEHUEM
COBPEMEHHBIX MAaTEMaTUYECKUX METOJIOB.

1.2 3apauu AUCHUILINHBI:

O3HakOMJIEHME  CTYJA€HTOB €  METOJOJIOTMYECKUMHU  IOAXO0JIaMH,
NO3BOJIIOIIMMHU CTPOUTh AJ€KBAaTHbIE MAaTeMaTUYeCKUE MOJEIM B 3ajayax
€CTECTBO3HAHUS, UCIIOJB30BAaTh MaTEMaTHUECKOE OMHMCaHNne (PU3NUECKHX SBICHUH;
O3HAaKOMJIEHUE C HEKOTOPBIMHU HIMPOKO PACHpPOCTPAHEHHBIMU MOJEISIMH (PU3UKU

(B OCHOBHOM MEXAaHHUKH) U OCHOBHBIMU METOJAAMHU MCCIEAOBAHUS dTUX MOJICIICH.

1.3 Mecto aucuMmuHbl (MOAYJsl) B CTPYKType o00pa3oBaTejibHOI
NMPOrpamMmbl

JucuunnvHa «Hucnennoe MOJIEJIUPOBAHUE B 3aza4ax
TEIUIOMACCOINEPEHOCa» OTHOCHUTCS K BapuaTUBHOW 4acTu brnoka 1 "/{mcuunnuHel
(Momynn)" yuyeOHOro miaHa.

HucruninHa 6a3upyercst Ha 3HAHUSX, TTOJIYYCHHBIX 110 CTAHJAPTY BBICIIETO
oOpa3oBaHusl, U SBJIAETCS OCHOBOM NJisl PEIIeHUs] UCCIEeI0BATEIbCKUX 3a1ay. J{is
YCIIEITHOTO OCBOEHUS AUCHMIUIUHBI CTYACHT JOJDKEH BIAJETh 00sA3aTeIbHBIM
MUHHAMYMOM COJIEpKaHUSI OCHOBHBIX 00pa30BaTEIbHBIX MPOTPAMM 110 MaTEMATHKE

u uHpopmaTke st 0aKalaBpoOB.



1.4 TlepeyeHb NMIAHHPYEMbIX Pe3yJbTATOB O0y4YeHHMs MO JMCUMILINHE

(Moay.ti0),

00pa3oBaTeIbHOI MPOTrPAMMBI

COOTHECCHHBIX ¢ ILIAHMPYEMBLIMHU pe3yjabTaTaMU O0CBOCHHSA

[Ipouiecc w3y4eHHWs] AUCHUIUIMHBI HAMpaBJIeH HAa (QOPMUPOBAHHUE  CIEAYIONIUX
kommetenmmii: I1K-1, TTK-3.
Ne WNupekc Coneprkanue B pe3ynbrarte u3yueHus: yaeOHON AUCIUTIIMHBI
Ly, | KOMUIET | KOMIETeHITHH (v eé 00yJaronuecs TOJKHBI
CHIINH YacTH) 3HATh yMeTh BJIAJIETh
1. IIK-1 | Coocoben OCHOBHBIE  THIIbI | KOPPEKTHO OCHOBHEIMH
JEMOHCTPUPOBATH 3a/1a4, KOTOpHIE | TOCTaBUTh METOJIaMH,
0a30BbIC 3HAHUS | CTaBATCS B | 3a/a4y U | UCIIOJIb3yEeMbIM
MaTeMaTHUYeCKUX W | paMKax TEOpHH | 0J00paTh W ISl perieHus
€CTECTBCHHBIX HAyK, | TEIJIOMAcCONepe | METOJ ee | 3ajmau
OCHOB HOCa perieHus TEIIOMAaCCOIe
MPOrPaMMHUPOBAHUS U peHoca
MH(pOPMaIMOHHBIX
TEXHOJIOTHI
2. T[IK-3 | Cnocoben O6mme mnpaBuia | CoCTaBIATh Metogamu
MaTeMaTUYECKU IPEICTaBICHUS IJ1aH HAy4YHOU
KOPPEKTHO  CTaBUTh | COOCTBEHHBIX, a | MyOJIMYHOTO PUTOPHUKH,
€CTECTBCHHOHAYYHBIC | TAK)KE M3BECTHBIX | JIOKJIAJA, MaTepHUaIoM
3a/1a4H, 3HaHHME | HAYYHBIX YIpaBIsATh JIOCTATOYHO
ITOCTaHOBOK pe3yIIbTaTOB, ayquTOpHeH, a | rIyookKo, a
KJIACCHYECKUX  3a/a4 | TEPMHUHOJIOTHIO TaKXkKe TaKXke — co0oit
MaTeMaTHUKU IPEIMETHOM WHIWBUIyallb- | B OOLICHUH C
o0iactu HO paboTaTh C | KOJUIETaMH
YyjIeHAMHU
HAyYHOTO
KOJUICKTHBA

2. CTpyKTYpa U coJep:kaHue TUCHUTLINHBI

2.1 PacnpeaesieHue Tpy10€MKOCTH IMCHMIIIMHBI 10 BUAAM padoT

OOmas TpyaoéMKOCTh TUCIUIUIMHBI cocTaBiseT 3 3ad. ex. (3*36=108
4acoB), MX paclpelesieHue MO BuaaM padOT MPEeACTaBICHO B Taliule (07
cmyoenmog ODO).

Buz yue6Hoi paboTbl Bceero CemecTpsl
4acoB (uackl)
6
KonraktHasi pa6oTa, B TOM yncJe: 75,2 75,2
AyIuTOpHBIE 3aHATHS (BCEro):
3aHATHS TEKIIHOHHOTO THIIA 32 32 - - -
JlaboparopHble 3aHATH - - - - -
3aHATHS CEMUHAPCKOTO THTIA (CEMHHAPHI, 30 32 i i i
MPAKTUYECKHE 3aHSITHSI)
Nuas koHTaKkTHas padora:
KonTponb camocrositensHoi pabotsl (KCP) 11 11




ITpomexxyrounas arrecramnus (MKP) 0,2 0,2
CamocTosiTeJbHAsA padoTa, B TOM YHcJIe: 32,8 |328
[TpopaboTka yueOHOTO (TEOPETHUECKOT0) MaTepHaa 10 10 - - -
BrinonHenue WHAMBUYyaTbHBIX 3aJaHUH (TIOITOTOBKA 10 10 i i i
COOOIIECHUH, TPEe3EHTAIUI )
[ToaroroBka K TeKymeMy KOHTPOJIIO 12,8 12,8 - - -
KonTpoJn:
[ToaroroBka K sK3aMeHy - -
OO0masi Tpy10eMKOCTh yac. 108 108 - - -
B TOM 4YHCJIle KOHTAKTHAsA 328 |328
pabora
3a4. e[ 3 3

2.2 CTpyKTYpa M CUMILUIUHBI:

JUCHUITIIUHBI.

Pacnipenenenrie BU0B yueOHON pabOThl U MX TPYAOEMKOCTH IO pa3jesiam

Paziesnsl AUCIMILIMHEL, H3ydaeMble B 6 cemectpe (0151 cmyoenmos ODO).

No
pas-
nena

HaumeHnoBanue pasaciioB

KomnunuectBo yacoB

Bcero

AynuTtopHas

pabora

CamocrosTenbHas
pabora

| Jip

| 113

1

2

3

4

YucieHHoe MOACIIMPOBAHNE.
MonenupoBanue GU3NISCKUX
nponeccos. [Tapabonmueckue
3aJla4¥ MaTeMaTHIeCKOH (DU3HKH
(3amaua pactpoCTpaHEHUS TEIUIa,
3anava qudysuu, 3aaada
buibTpanum).

21

DneMeHTHI TEOPUH NTOTEHIMATIA.
TlonHple cuCTEMBI IIOTEHITHAJIOB.
ITocTanoBKa KpaeBbIX 3a/1a4.
ANTrOpuTMBI pelieHus 3a1a4
MaTeMaTH4eCcKoi GpU3MKH.

21

YucneHHOEe MOIETUPOBAHNE
HECTAllMOHAPHBIX (1)I/I3I/I'-I€CKI/IX
IIPOLIECCOB. DBOJIIOLNOHHbBIE
YpaBHEHUS B YaCTHBIX
IIPOU3BOJHBIX CO CTAPLIMM
onepaTtopoM Jlannaca (mpuHIMUI
MaKCUMyMa JUIsl HUX).

21

JuddepennunanbHble ypaBHEHUN
B YaCTHBIX ITPOU3BOIHBIX BTOPOTO
MopsiIKa MapaboIUIECKOTO TUTIA U
crienn(puKa YUCICHHBIX METO/IOB,
MPUMEHSIEMBIX JUISI HAXOXKICHUS
UX PELICHUMN.

21

HUmoeo no oucyuniune:

108

32

32

32,8

2.3 Coaep:kanue pa3aejioB JUCHUIIHHBI:



2.3.1 3aHAaTHA JEeKIIUOHHOI0 THIIA

HaunmenoBanue ®dopma TeKyIEero
No Coneprxanue pasjena
pazneina KOHTPOJIS
1 2 3 4
1 [Yucnennoe 1.1 Maremaruueckasi Gu3HKa. Ormpoc
MOJIETTUPOBaHUE. [TocTaHoBKka KpaeBbIX 3a/1a4.
MonenupoBanue Cy1iecTBOBaHUE M €TUHCTBEHHOCTh
buznuecKkux pelIeHuUS.
IIPOLIECCOB. 1.2 KoppeKTHOCTb U HEKOPPEKTHOCTb.
[TapaGonuueckue OO6parHble 3a1a4u.
3a/1a4u 1.3 Knaccudukanus quddepeHnnaabHbIX
MaTeMaTH4eCKOn ypaBHEHUH B YaCTHBIX IPOU3BOIHBIX.
¢busuku (3amaga YpaBHEHHE TEIUIONPOBOAHOCTH H
pacnpocTpaHeHus mud¢y3uu. Hecranmonapueie
TerIa, 3a/1a4a MIPOLIECCHI U TApa0OTUIECKHE
muddy3un, 3amava ypaBHEHHUS.
¢bunpTpanun).
2 |DneMeHTHI TEOpHUH 1.1 WuTerpanbHble onepaTopbl TEOPUU Omnpoc
noreHuana. [lonnsie noreHuana. ®yHramMeHTanbHOoe
CUCTEMBbI peuienue ypaBHenus Jlammnaca.
[IOTEHIIUAJIOB. 1.2 TloTeHuuabl MPOCTOrO M JBOWHOTO
[TocraHoBKa KpaeBbIX 105, 00bEMHBIN MOTEHIHAIL.
3ajay. 1.3 TIlorenuman PoGena. nTerpanbubie
AJIFOpI/ITMI)I peicHuA OIICPaTOPHI.
3a7a4 1.4 TIlpencraBieHue ¢yHKIMMA
MaTeMaTU4YeCKOn noreHimaiamu. Jlemma HoBukosa.
(bU3uKH.
3  |Ywucinennoe 3.1 IlonHoTa cABUrOB (yHIAMEHTAILHOTO Ormpoc
MOACIUPOBAHNEC peluenus ypaBHeHus Jlamaca B
HCCTAllMOHAPHBIX HOIIPOCTPAHCTBE FAPMOHUYECKHX
¢buznveckux o
MIPOIIECCOB.
OBOMIOLHMOHHbIE 3.2 CucTtembl TOTEHIIMAIOB MOJIHBIE HA
YpaBHECHHSI B YaCTHBIX
rpanuue oonactu. IlomHoTta
MIPOU3BOJIHBIX CO
CTApIIIHM OTIEPaTOPOM MOTH(DHUIIMPOBAHHBIX CUCTEM,
Jlamaca (IPUHLHKIT MOJIYYCHHBIX U3 (DYHIaMEHTAITBHOTO
MaKCHMyMa ISl HHX). pelIeHus.
3.3 I'pannuHOe ympaBieHue
TEMIIEpaTypOX.
4  |duddepenumansusie |4.1 Anroputm 3amaun PoOena. 3auer

YpaBHEHHSI B YACTHBIX
MIPOU3BOIHBIX BTOPOTO
nopsiiKa
napaboIMYecKoro
THTA U cTienrpuKa
YHCIICHHBIX METO/IOB,
MPUMEHSIEMBIX IS
HaXO0XKJICHHUS UX
peuieHui.

BuyTpeHHss v BHELIHSS 3a1a4a
Hupuxne nist ypaBHeHus Jlamiaca u
Ilyaccona.

4.2 BHyTpeHHsS 3a71a9a U BHEITHSIS
3agava Helimana st ypaBHEHUS
Jlanunaca, Ilyaccona u ypaBHeHUs
TEIUIONPOBOJHOCTH.




2.3.2 3anstusi ceMmuHapckoro Tuna YII ne npedycmompenul.

No Haumenosanue Temaruka MpakTUYECKUX 3aHATHHA dopma TeKyliero
} pasaena (cemHuHapoB) KOHTPOJIA
1 2 3 4
2.3.3 JlabopaTopHble 3aHATHS
Ne
HaumenoBanue dopma TEKYIIEro
pasn- paszena HaumenoBanue nabopatopHbix padboT KoHTpONA
Jenna
1 2 3 4
1 CwMm. Tabnuiry 3amaun  MareMatudeckoi  pusMKu Ompoc
231 (3amaua pacmpocTpaHEHHs Temiia, 3a/ladyu
muddys3un, 3anaun GUIBTPALUH).
2—-3 | Cwm. tabauiy dyHaaMeHTaThHOE penieHue Omnpoc
231 ypaBHenus Jlamnaca. [ToTeHmansr mpocToro
M JBOWHOIO CJIOSI, OOBEMHBIM HOTEHIIHA.
OyHIaMEHTAbHOE  PELIEHUE  YpaBHEHUS
TETIONPOBOIHOCTH.
4 CwM. Tabnuiy UucneHHble METO/IbI PEIICHUS 3324 Ompoc
231 co crapiuM orneparopoM Jlammnaca,
napaboJIMYecKre IBOTIOIMOHHBIC YPABHEHUS
Y UCTIOJIb30BaHUE MPUHIUIIA MAKCUMYMa JJIst
Hux. O6parHas 3aja4a Juisl ypaBHEHUS
TEIIONPOBOAHOCTH.

2.3.4 IlpumepHasi TeMAaTHKA KypPCOBBIX PadoT (IIPOEKTOB)

1. MonennpoBanue TeYEHUs TAa30THAPATHOW SMYJbCHHM C PA3JIOKEHUEM M
BBIJICJICHHEM ra3a (METaHa) 10 BEPTUKAIbHOMY TPyOOIPOBOY, MOTPYKEHHOMY B
MOPCKYIO BOAy (cXeMma J100bIYM MEeTaHa U3 MOPCKUX Ta30THIPaTHBIX 3aJIexkKei).

2. MogenupoBaHue TEIUIONEPEAaYd B OJHOMEPHOM TMOCTAHOBKE C
IPaHUYHBIMHU YCIIOBUSIMM JBYX THIIOB Ha KOHIaX (METOJ MPOTOHKH B HESIBHOM
CXeMe JIJIsl ypaBHEHHMSI TETIONPOBOJHOCTH).

3. MopaenupoBaHue TEILIONEPENaYd OT JBYX LIWJIMHIPOB, OCH KOTOPBIX
OTCTAlOT Ha pacCTOsHME, OOJbllee, YEM CymMMa HX pPaJlycoB, B JBYMEPHOM
HECTallMOHAPHOW TMOCTAHOBKE C 33JaHUEM TEMIepaTyp Ha HX IOBEPXHOCTAX
(3a7a4a 0 ABYX NMETPOTEPMATbHBIX CKBOKMHAX ).

4. MopaenupoBanue Terionepenadyl B CHEPUUYECKH — OJHOMEPHOM
MOCTAaHOBKE C 3aJlaHMEM TeMIlepaTypbl Ha BHEIIHEW cdepe (3amaua oxJaxaeHUs
OJTHOPOJIHO HArpeTOro IIapa).

5. MoaenupoBanue TeueHus (GpeoHa B KaHAJE pPaaAUAIBLHON TypOWHBI C
yCIIOBUEM HamOOJbINel O0MM30CTH K (ha30BOMy Mepexony (dJeMeHT OuHapHOU
HPHEProyCTaHOBKH, pabOTaroUIeil B HU3KOM JIMara3oHe TeMiepaTtyp — He Bbie 40
°C — ¥ Ha MaJIoM TeruIonepenazae — nopsaka 20 rpan).



2.4 Ilepeuenn y4eOHO-MeTOoAN4eCKOro ob0ecreyeHus hifi §:
CAMOCTOAITEJIbHOI Pad0Thl 00Y4aIONIUXCS M0 IUCHUIINHE (MOTYJII0)
IlepeueHp yueOHO-METOUUECKOIO

No HaunmenoBanue oOecreyeHns TUCIUILIMHBI 110 BBINOJTHEHUIO
B pasznena CaMOCTOSITENIbHOW PabOTHI
1 2 3
1 [YucneHHOE MOJETUPOBAHUE. Cenos JI.. MexaHuKa CIUIOIIHON CPeJIbl
MonenupoBanue GU3NIECKUX Tom. 1 — ciMCOK TOTIOTHUTEBHON
nporeccoB. [Tapabonnueckue 3agaun nuTeparypsl . 5.2.1.

MaTeMaTH4eCKON GU3HKH (3a1a4a
pacrpocTpaHeHus Terlia, 3a1ada

b y3un, 3a1ada GUIBTPAIIN).
2 [Dnementsl Teopuu noteHiuana. [lomusie |l'ogynos C.K., 3a6poaun A.B., BaHOB

CHCTEMBI IIOTEHILIUATIOB. M.A1., Kpaiiko A.H., [Ipoxonos I'.I1.
[TocTaHoBKa KpaeBbIX 3a1ad. YucneHHoe pelieHue MHOTOMEPHBIX 3a7a4
AJITOPUTMBI pELICHUS 3a7a4 ra30BOYM JUHAMHUKH — CIIMCOK OCHOBHOH
MaTeMaTH4eCcKoi Gpu3mkH. auteparypsl 1. 5.1.2.

3 [YucrmeHHOE MOJETUPOBaHUE baruenop Ix., Moddar I'., Cahpmen @. u
HECTAIIMOHAPHBIX (PH3UICCKHIX np. CoBpeMeHHAs THAPOMEXaHUKA. Y CIeX U

IPOLIECCOB. DBOIIOLMOHHbBIE YPAaBHEHUSI |IPOOJIEMBI — CHUCOK OCHOBHOM JINTEPATYpPhl
B YaCTHBIX [IPOU3BOJHBIX cO cTapumm  [m. 5.1.1.
oneparopoM Jlarutaca (IpuUHLIUI

MakcUMyMa JUIsl HUX). Cne3kun H.A. Jlekuuu no ruipoMexaHuke —
CIUCOK OCHOBHOM nuTeparypsl 1. 5.1.3.
4 |duddepennmansHbie ypaBHEHUH B Cenos JI.M. MexaHuKka CIJIOIIHOM cpeibl
YaCTHBIX POU3BOAHBIX BTOPOro nopsijika |Tom. 2 — CucoK JOMOJTHUTEIbHON
napaboIMYECKOrO THITA U CIIeU(pHKa auTepatypsl 1. 5.2.1.

YUCJIEHHBIX METOJOB, IPUMEHSAEMBIX IS
HAXOXJEHUS UX PEIICHHIA.

3. O0pa3oBaTejibHbIE TEXHOJIOTHH:

Pa3bop mnpakTudeckux 3agad U TMPUMEPOB, MOJCIMPOBAHUE CHUTYAIIH,
MPUBOJAIIMX K TEM WIM HWHBIM OIIMOKaM B TporpaMMe, BbIpaOOTKa HAaBBIKOB
BBISIBJICHUS M UCIpPaBJICHUS OMIMOOK B TMPOIECCE HAMMUCAHUS TPOrPAMMBIL.
[TocTpoeHre TECTOBBIX NPUMEPOB MJsl BBIABIECHUS OMIMOOK B MpOrpamMMme U
cpaBHEHUS A(P(HEKTUBHOCTH PA3IHYHBIX aJITOPUTMOB.

JUist U1y ¢ OrpaHUYEeHHBIMH BO3MOYKHOCTSIMU 370POBbS IPEIYCMOTpPEHA
OpraHu3alys KOHCYJIbTalUi C UCIOJb30BAHUEM 3JIEKTPOHHOM IMOYTHI.

Hcnonb3yemble HHTEPAKTHBHbIC 00Pa30BATE/IbHbIC TEXHOJIOTHH

CeMm | Bug 3ansatus Hcnonb3yeMble HHTEPAKTUBHBIE 00pa30BaTEIbHbBIE Kon-Bo
ecTp TEXHOJIOTHH 4acoB
JlaGopatopusie | Jluckyccust Ha TeMy: «3aaud MaTeMaTHIeCKOU 4
6 | 3aHsATHA ¢u3uKy (3a1a4a pacpoCTpaHEeHUs Tela, 3aJjauu
i dysnn, 3a1aun GUIBTPALINHN)»
Huckyccus Ha Temy: «DyHIaMeHTaIbHOE pPeleHUe 6

ypaBHeHus Jlamnaca. [ToreHunansl npocToro u
JIBOMHOIO €105, 00BEMHBIN ITOTEHITHA.
@yH/IaMEHTAIIbHOE PEILICHUE YPABHEHUS
TETJIOTPOBOTHOCTH




Huckyccus Ha TeMy: «HUCIEHHbIE METO/IbI PELICHUS 6
3a/1a4 co crapmumM oneparopom Jlamnaca,
napaloJInyecKue BOTIOLUOHHBIC YPAaBHEHUS U
WCIIO0Ib30BaHUE MMPUHIIMIIA MAKCUMYyMa JIJIsl HUX.
OO6patHas 3a7a4a AJisl ypaBHEHUS TEIIONPOBOIHOCTHY

HUmozo: 16

4. OueHoOYHBIE CpeacTBA IJsl TeKYUIero KOHTPOJIA YCHeBAeMOCTH U

l'[pOMe)KyTO‘IHOﬁ arTrecranmumn

4.1 ®oH OLIEHOYHBIX CPEACTB /1JIsl MPOBeIeHUN TeKyllel aTTecTaluu
Texywue ammecmayuu He npedycCMampusaromcsi.

4.2 (I)OHI[ OLHCHOYHbLIX CpPEACTB IJsA IIPOBCACHHUS HpOMeHCYTOqHOﬁ

arTrecranmuun

No ok

8.

Konmponvnuvie 6onpocul (k 3auemy):
MaremaTtnueckoe MOAECIMPOBAHUE MTPOLIECCOB TEIIOMACCONIEPEHOCA.
Matemaruueckas gusuka. [loctaHoBKa kpaeBbix 3aqau. CylecTBOBaHUE U €IUHCTBEHHOCTh
pemieHus. KoppekTHOCTb U HEKOPPEKTHOCTb.
Obpartubie  3amaun. Krnaccuduxamus auddepeHunanbHbIX ypaBHEHHH B YacCTHBIX
MIPOU3BOHBIX.
YpaBHeHUE TEIIONPOBOAHOCTH, T Py3un u GunbTpanuu.
Hecranuronapnsie nporeccsl 1 napadoIndeckie ypaBHEHHUS.
DneMeHTHl TeOpUH NoTeHIMana. MIHTerpaabHble onepaTopbl TEOPUU OTEHIMAIA
dyHnaMmeHTalbHOE penienre ypaBHenus Jlamiaca. [loTeHuumansl mpocToro U ABOMHOIO Clios,
00BEMHBIN IOTEHIIAAIL.
[Toreniuan Po6ena. MHTErpanbHbIe OnepaTopsl.

[TpencraBnenne GyHkuuii noreHuatamu. Jlemma HoBukosa. [1oHBIE CHCTEMBI TIOTEHITUAIOB

9.

10.

11.
12.
13.

14.
15.
16.
17.
18.

19.

20.

[TonHOTa CABUTOB (yHIAMEHTAIBHOTO pelleHus ypaBHeHus Jlammaca B HOJMpPOCTpaHCTBE
rapMOHUYECKHUX (DYHKIUH.

Cucrtembl MOTEHIMATOB MOJHBIE Ha rpaHune oOmactu. IlomHOTa MOIUGHUIMPOBAHHBIX
CHUCTEM, MOJIYUEHHBIX U3 (YH/IaMEHTAIbHOTO PELICHHUS.

ANTOpUTMBI 3a/1a4 MaTeMaTH4ecKoi pusuku. Anroputm 3agaun Pobena.

BryTtpennss u BHemHAA 3ana4a Jupuxie s ypasHenus Jlamtaca u Ilyaccona.

BuyTpeHHss 3ajada u BHemHss 3agada Heiimana ans ypaBHenus Jlamnaca m ypaBHEHHS
Ilyaccona.

['pannyHOe ynpaBieHue TeMIiepaTypoid. burapmonunueckoe ypaBHeHHUE.

MogenupoBanue GU3NIECKUX MPOILIECCOB. 3a/1aU MaTEMAaTUUECKOU (PU3UKH.

[Tpumepsl 3a1au MaTeMaTH4eckoi pu3nku. 3agada pacpoCTpaHEeHUs TeIua.

OOGparnas 3a7a4a 17151 ypaBHEHUS TEIJIOMPOBOHOCTH.

OcHoBHBIE THNBI AU (dEepeHIHaTIbHBIX YPaBHEHHH B YacTHBIX MPOM3BOJHBIX BTOPOTO
nopsiaka. [locraHoBka kpaeBbIX 3aau.

AJNTOPUTMBI pacueTa o SBHBIM U HESIBHBIM YHCIIEHHBIM CXeMaM JJIsi ypaBHEHUS
TEIUIONPOBOAHOCTH.

ANTOpUTMBI pelieHus 3a1a4 00 yrpaBlieHHH TeMIIepaTypoil.

5. IlepeyeHb OCHOBHOW M [IONOJIHUTEJBLHOW Y4eOHO# JMTepaTypbl,

He00X0AMMOii 17151 0CBOCHUS TMCUUILIMHBI (MOTYJIA)

5.1 OcHoBHas nuTeparypa:



1. Caburos, K.b. YpaBHenus maremarnueckoi Gpusuku [DNeKTpOHHBIH pecypc]: yued. —

OnexkTtpoH. paH. — MockBa: ®usmaraur, 2013. — 352 c¢. — Pexum pocryna:
https://e.lanbook.com/book/59660

2. Temam P. MaremaTnueckoe MOJCITUPOBAHHE B MEXAHHMKE CIUIOIIHBIX cpell: ydeOHOe
nocobue / Temam P., MupanBunb A. — DnekTpoH. nan. — M.: "JIabopaTtopus 3Hanuit" (paHnee
"BMHOM. Jla6oparopus 3Hanmii"), 2017. — 323 ¢. — ISBN 978-5-00101-494-2- [DnekTpoHHBII
pecypc] — URL: https://e.lanbook.com/book/94110 (06.04.2018).

3. Psa6enwkuii, B. C. BBeneHre B BEIYMCIUTEIbHYI0O MaTEMAaTHKY [DIEKTpOHHBINA pecypc] /

B. C. Pa6enbkuit. - 3-¢ usn., ucnp. u pom. - M.: ®UIMATIINT, 2008. - 288 c. - (Ou3rexoBCKHiA
y4eOHHK). - ISBN 978-5-9221-0926-0. — Pexxum JOCTYyTIA:
http://znanium.com/catalog/product/544692

5.2 JlonomHUTENbHAS IUTEpaTypa:

1.  IIpucekun, B.JI. OCHOBBI MeTO]a KOHEUHBIX JIEMEHTOB B MEXaHHUKE 1€(hOPMUPYEMBIX
tes: yueObnuk / B.JL. Ilpucekun, I'.1. Pacropryes. — HI'TY, 2009. - 240 c. ISBN 978-5-7782-
1287-9. — [DnexkTpoHHbII pecypc]. — URL:
http://biblioclub.ru/index.php?page=book_red&id=436040

2.  Anekcanmpos, /[.B. BBenenme B ruapoamHamuky : ydeOHoe mocobue / JI.B.
Anexcanapo, A.JO. 3ybapes, JL.IO. MckakoBa. - ExarepunOypr: M3narenscTBo Ypaibckoro
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. Murpodanosa, O.B. T'mapoamHamMuka ¥ TEIJIOOOMEH 3aKpPy4eHHBIX ITIOTOKOB B
KaHayax s;IepHO-3J1eKTpruueckux ycraHoBok / O.B. Murpoganosa. - Mocksa: ®uzmariur, 2010.
- 286 «c. - ISBN 978-5-9221-1223-9; To xe [Dnexktponssiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=68969

5.3. [lepuonnyeckue U3aaHuUsA:

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. JlaMuHapHbIN NOrpaHUYHBIN CIOW MpU 00TEKaHUH KPbUIOBOTO MpOoduIIs ¢

Kpyrosoii Beiemkoit // 3. PAH Mex. xxuak. 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. bynsikun A.B. Buxpeas siueiika ¢ BpallaromuMcsl BHYTPU HWJIMHAPOM Ha MTOBEPXHOCTH
KpBUIOBOrO mpodwmis npu Oonpmmx uucnax PeliHonbaca // 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. [lepeyeHnb pecypcoB HH(POPMAIHOHHO-TEJIEKOMMYHUKANIMOHHOM ceTH
«HTEpHET», HE0OXO0UMDBIX NJISA OCBOEHUs TUCIHIIHHBI (Moxyas): Wikipedia

7. Meroanyeckue YKazaHusl MJA OOyYAOIIUXCHA 10 OCBOCHUIO
AUCHUILIMHBI (MOIYJIs1)

B npouecce camocTosATenbHOW pabOThl KaXblii 0O0ydaromuiicss mojay4aer 3aJaHus 1O
KaXJIOMY M3 TpeX pas3feioB IUCHMIUIMHBI (CM. Taby. 2.2), KOTOpble NPUHUMAIOTCS IO
COIJIACOBAHUIO C IIPENOAABATENEM (B CIIEUAIbHO HA3HAYaeMOE BPEMs).

B ocBoeHHMH IUCHMIIIIMHBI MHBAIWJAMM M JIMLAMH C OTPaHUYEHHBIMH BO3MOXKHOCTSMU
3I0pOBBsI OOJIBIIOE 3HAYEHHWE HMMEET WHAMBHIyalbHas y4deOHas paboTa (KOHCYJIbTAllMH) —
JIOTIOJIHUTEIBHOE pa3bsiCHEHUE YUeOHOro Marepuaia.

I/IH[[I/IBI/I[IyaJILHI)IC KOHCYJIbTalMKM 110 HPCIAMETY SABJIAIOTCA BaKHBIM (i)aKTOpOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3aLUU OOYUYEHHUS] U YCTAHOBJIEHUIO BOCIIMTATEIILHOTO KOHTAKTa
MCXKAY NOperoaaBaTciicM U O6yT-IaIOHII/IMC$I HHBAJIMLJOM HWJIMA JIMOOM C OI'PaHUYCHHBIMU
BO3MOYKHOCTSIMH 3/10POBbSL.

8. Ilepeyenbr HHMPOPMAIMOHHBIX TEXHOJIOTHMH, HCHOJb3yeMbIX NpPH
OCYIIECTBJIEHMH 00Pa30BaTEJILHOIO MPoIecca Mo AMCHUIVInHE (MOAYJI10) (IpH
HEe00X0IUMOCTH)

8.1 IlepeyeHb HEOOXOAMMOT0 MPOrPAMMHOI0 00€CIIeYeHMSI:
.HI/H_ICHSI/IpOBaHHLIC IMporpaMMbI HE UCITOJIB3YIOTCS, a TOJIBKO aBTOPCKHUC.

8.2 Ilepeyenbr He00XO0AMMBIX MHGOPMALMOHHBIX CHPABOYHBIX CHCTEM:
Wikipedia

8.3 Ilepeyenb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM:
1. CHpaBO‘{HO-HpaBOBaﬂ CHUCTCMA «KOHCYJ’ILT&HT ITmrocy»

(http://www.consultant.ru)
2. DnextponHas 6ubnuoreunas cucrema eLIBRARY .RU (http://www.elibrary.ru)

9. MaTepuajibHO-TeXHUYecKasi 0a3a, He00OX0AUMAasA sl OCYLEeCTBJICHUS
00pa30BaTeJbHOI0 NMPOLECca MO AMCUUILVINHE (MOLYJII0).

Bi paGot MarepuanbHO-TEXHHUUYECKOE 0OecrieueHHe JUCIUIITUHbI
(MOMyIIsT) ¥ OCHAIIEHHOCTh
Jlexunonusle JlexumoHHasi ayauTopus, CHEUaIbHO 00OpyIOBaHHAs
3aHATHA MYJBTUMEAUMHBIMUA  JIEMOHCTPALIMOHHBIMM  KOMIUIEKCaMH,
y4eOHOM MeOenbio



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

CemuHapckue

CnernuanpbHOE€ TOMEIICHUE, OCHAIEHHOE Y4YeOHOU

3aHATHUSA MeOenblo, MPE3eHTAMOHHOW TEXHUKOW (TPOEKTOp, 3KpaH,
HOYTOYK) ¥ COOTBETCTBYIOILUM IPOrpPaMMHBIM OOeCIieueHHEM
(I10).
Kypcosoe Aynuropus UL BBITIOJTHEHUS Hay4HO-
IIPOEKTHUPOBAHUE WCCIIEIOBATEIBCKON PabOTHI (KYpPCOBOTO MPOSKTUPOBAHMS).
I'pynmioBeie ITomemenune JUISL IIPOBEJICHUS IPYyNIIOBBIX
(MHIMBUyaJIbHBIE) (MHOUBUYyaTbHBIX)  KOHCYJbTAIlMi, y4eOHOH  meOensbio,
KOHCYJIbTalluu OCHAILIEHHOE IPE3EeHTALMOHHON TEXHUKOHW (MPOEKTOp, JKpaH,
HOYTOYK) U COOTBETCTBYIOIIUM MPOTPAMMHBIM 00€CIICYCHIEM
Tekymmit [Tomemenne JUISt MPOBEICHUS TEKyIei u
KOHTPOJIb, MIPOMEKYTOUHOM aTTeCTAallU{, OCHALICHHOE y4eOHO Mebenbio,
IIPOMEXKYTOYHAs IIEPCOHAIIBHBIMU  KOMIIBIOTEPAMU € JIOCTYIIOM K CETH
aTTecTanus "UuTepHer" u oOecrnedeHneM JOCTylma B 3JIEKTPOHHYIO
1H(pOpPMaLMOHHO-00pa30BaTENbHYIO CpEly OpraHu3aluu
CamocTosaTenbH Kabuner nisi caMOCTOATENbHOM pabOThl, OCHAIIEHHBIN
ast pabota KOMIIBIOTEPHONW TEXHUKOM C BO3MOXKHOCTBIO MOJKJIIOYEHHS K

cetu «MHTEpHET», IPOrpaMMON 3KPAaHHOTO YBEJIMYEHHS U
00ECIEYEeHHbIH JOCTYIIOM B 3JIEKTPOHHYIO HH()OPMALMOHHO-
00pa30BaTENbHYIO CPEly YHUBEPCUTETA




