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Pabouas mporpamma aucuuIuIHbl «MeTo/1 0a3UCHBIX MMOTEHIIUAIOB B 33/]a4aX €CTECTBO3HAHMS
COCTaBJICHA B COOTBETCTBHU C (eiepabHBIM IOCyIapCTBEHHBIM 00pa30BaTeIbHBIM CTaHIAPTOM
Beicuiero oopazosanus (PI'OC BO) no nanpasnenuto noarorosku 02.04.01 Marematuka u
KOMITBIOTEPHBIC HAaYKH (YPOBEHb BBICIIET0 0Opa30BaHMs: MarucTparypa)

IIporpammy cocraBuiI:
Jlexues A. B., nouenr, kaua. Gu3s.-Mar. HAYK, JOILEHT &’7}%/"%/——

Pabouas mporpamMma AUCHUIUIMHBI YTBEPKACHA HA 3acedaHnu Kadeapsl
MaTEeMaTHYECKUX M KOMITBIOTEPHBIX METO/IOB,
npotokoi Ne 9 ot 04.05.2022.

3aBenyronuii kKageapoit s -M
C_—

MAaTCMAaTUYCCKHUX U KOMIIbIOTCPHBIX METOO0B JlexxneB A. B.

YTBepxk/ieHa Ha 3acelaHuM y4eOHO-METOIMYEeCKON KOMUCCHH (haKylIbTeTa
MaTeMaTUKH U KOMIIbIOTEPHBIX HayK, IpoTokoi Ne 5 ot 05.05.2022.

[Tpencenarens YMK dakynbrera MaTeMaTHKA f/}yj
1 KomnbroTepHbIX Hayk HImansko C. I1.

PenenseHTnI:

Casenko U. B.,  kommepueckuii nupexkrop OOO «Pocl'maBBuno»

Hukutun O. ., noneHT kadeapsl TeopeTHueckoi GU3UKH U KOMIIBIOTEPHBIX TEXHOJIOTHI
®I'BOY BO «KybaHckuii rocyJapCTBEHHbIM YHUBEPCUTET»



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

1.1 Heap u 3aga4y JUCHUILIMHBI

Henp pucnumuivael: «MeTos 0a3MCHBIX NOTEHIMANIOB B 3aJadyaX €CTECTBO3HAHUS
COCTOUT B OOyYEHHH NPUMEHEHHUIO COBPEMEHHBIX MAaTeMaTHYECKHUX METOJOB ISl PELICHUs
3aja4 ecTecTBO3HaHMs ((pu3MKe, MEXaHHKE >KUIKOCTHM U Trasza, TEOpUM YIPYrocTd), HX
TEXHUUYECKUX NMPUIOKEHUH, TaK KaK MaTEMaTUUECKUE MOJIEIH, B KOTOPBIX PELIEHUE HaXOAUTCA
pa3joXeHueM 10 0a3uCHbIM MOTEHLHUaNaM, SBISIOTCA IIUPOKO PacHpOCTPAHEHHBIMH.
[Tonydyenue BbIcmIEro MPO(GECCHOHATBLHOIO 00pa3oBaHUsA, IMO3BOJSIONIETO  BBITYCKHHUKY
ycrnemHo paboraTth B u30paHHOW cdepe AeATeIbHOCTH C MNPUMEHEHHEM COBPEMEHHBIX
MaTEMaTUYECKHUX METOJIOB.

1.2 3agauu AMCHUILIMHBI .

O3HaKkoOMJIEHHE CTYIE€HTOB C METOAO0JOTMYECKUMHU MOAXO0AaMH, ITO3BOJISIOIUMH CTPOUTH
aJIcKBaTHbIE  MAaTEMAaTUYECKHE MOJEIM B  33Ja4aX €CTECTBO3HAHUA, HCIOJIb30BaTh
MaTeMaTHUYecKoe omnucaHue (U3MUECKUX SBICHUMN; O3HAKOMJICHHE C HEKOTOPBIMU IIUPOKO
pacnpocTpaHEHHBIMH MOJCTSIMU (U3UKH (B OCHOBHOM MEXaHUKH) M OCHOBHBIMH METOJaMH
MCCJIEI0BAHMS 3TUX MOJECIIEH.

1.3 MecTo AUCHUILIMHBI (MOAYJIfAA) B CTPYKTYype 00pa3oBaTe/IbHOM

MpOrpaMMbl

I[I/ICIII/IHJII/IHa «MCTOII 0a3KuCHBIX IIOTCHIMAJIOB B 3aJadax €CTCCTBO3HAaHUA»» OTHOCUTCA K
q)aKy.]'ILTaTI/IBHBIM JUCHUIIIIMHAM yqe6H0ro I1J1aHa.

I[I/ICIII/IHJII/IHa 633preTC$I Ha 3HaHUWAX, IIOJYYCHHBIX II0 CTaHAApPTy BBICHICTO
06pa3013aH1/1$[, U SBJISETCA OCHOBOU IJ1 PpCHICHHA HMCCIICA0BATCIbCKUX 3a1a4. I[J'ISI yCieurHoro
OCBOCHHA JUCHUIINIMHBI CTYACHT OOJDKCH BJIAACTH 00s3aTeIbHBIM MHUHUMYMOM COOCPKAHUA
OCHOBHBIX O6paSOBaTeJ'H:>HBIX [porpamMm 10 MaT€MaTuKe 1 I/IH(I)OpMaTI/IKC JIA 6aKaJ'IaBpOB.

1.4 TlepeyeHb NIAHUPYEMBIX Pe3yJbTATOB 00y4eHHS M0 AUCHUIIUHE
(Moxy.110), COOTHECEHHBIX C IVIAHUPYEMbIMHU Pe3yJIbTATAMM OCBOCHHS

o0pa3oBaTeIbHOM NMPOTrPaMMBbI
N3yuenne nanHOM yuyeOHOW AMCHMIUIMHBI HampaBiIeHO Ha (OpMUpPOBAHUE VY
00yYaroImuXxcst CAeYIONUX KOMIIETEHIIHH.

Kon u HaumeHoBanue nHIUKaTOpa™®

Pesynbrarsl 00y4eHuUs 10 AMCIUTUIMHE
JOCTHKECHHSI KOMIIETEHIIUU

MK-1 — CriocobeH 1IeMOHCTpHPOBaTh PyHIAMEHTAIbHBIE 3HAHUST MATEMATUIECKUX U €CTECTBEHHBIX
HayK, IPOrpaMMHUPOBaHUs U HH)OPMAIIMOHHBIX TEXHOJOTHH

IIK-1.1 — JleMOHCTpHUPYET HABBIKH 3HaeT OCHOBHBIE [TOHATHSI, METO/IBI U IPOOJIEMATUKY

peuieHus 3aa4 KIAaCCUYECKONM MaTEMaTUKH, | MATEMAaTHYECKOr0 MOJEIMPOBAHUS

TEOPETUUECKON MEXaHUKH, YmMeet npoBoAHTE BEIOOP OTHOIIEHUH U 3 dekTos,

MaTeMaTHYeCKON (PHU3UKH YUYUTBIBAEMBIX IIPU COCTABIICHUH MaTEMAaTHYECKUX
MoJeel

Brageet HaBBIKaMU IPOBEPKH aJI€KBATHOCTH
MaTeMaTHYeCKnX MOJeIIei

IK-1.2 — JleMOHCTpHUPYET HABBIKH 3HaeT OCHOBHBIE [TOHATHS, METO/IbI U OCOOCHHOCTH
MPOTPaMMUPOBAHHUS TIOATOTOBJIEHHBIX BBIYUCIUTEIHHON MaTEeMAaTHKH
ANTOPUTMOB PEIIECHUS BBIYUCIUTEIHHBIX ‘YMeeT coCTaBIIATh AJITOPUTMBI pEIIeHNUs 3a7a4d Ha

3aja4, pa3paboTKH CTPYKTYPhI U OCHOBE 33JIJaHHbIX MAaTEMATUYECKUX MOJIeJIeH




Kon n HammeHoBaHMe HHIUKAaTOpa™
JOCTHKEHHS KOMITETEHIINN

PC3yJ'H>TaTLI O6y‘lCHI/ISI IO JUCHUILIINHE

MPOrPaMMUPOBaHUS PEISIIIMOHHBIX 0a3 Brageer HaBpIKaMu UHTEPIIPETAIIUHN PE3YIbTATOB
JAHHBIX, a TAKKE SKCIEPTHBIX CHCTEM MOJCITHPOBAHUS

IIK-1.3 — BrazgeeT ceTeBEIMU 3HaeT OCHOBHBIE BO3MOKHOCTH TEXHOJIOT M
TEXHOJIOTHSIMH, B TOM YHCJIE, OCHOBAMU MOJCIIUPOBAHUS U BU3YAIU3AIIUU

TEOPUH HEUPOHHBIX CeTeH YMeeT BRIOMpaTh CETEBBIC TEXHOJIOTHUHU, OTBEYAIOIIUC

3aJIaHHBIM TPEeOOBAHUSIM

Braaneer naBeIKamMu MIPUMEHCHUSA CETECBBIX TEXHOJIOTHIA
JJ1d pCIICHUA 3aaa4 MOACIIUPOBAHUA U BU3yaIM3allun

IK-1.4 — Cobupaet u aHATU3UPYyET 3HaeT OCHOBHbBIE (DYHKIIMM MaTeMaTHYEeCKUX MaKeTOB
HAyYHO-TEXHUUYECKYIO0 HHPOPMAIHIO C IPOTPaMM JUISI [IPOBEIEHUSI CUMBOINIECKUX

y4eToM 0a30BBIX MPEACTABICHHA, BBIYMCJICHUI

HOJIy4EHHBIX B 00/1aCTH (GYHIAMEHTANIBbHOH | YMeeT mpoBOAUTh (popMaibHBIC OKA3aTEeIbCTBA
MaTeMaTHKH, MEXaHUKH, €CTECTBEHHBIX MaTeMaTHYECKUX Pe3yIbTaTOB HA OCHOBE

HayK, IPOTPaMMHPOBAHUS U AKCHOMAaTHYECKH 33JaHHBIX CBOWCTB OOBEKTOB U
WHPOPMALUOHHBIX TEXHOIOTUH onepauui

Brnaneer HaBbikamMu 00ecriedeHUs] KOPPEKTHOCTH
BBITIOJTHEHHUSI AJITe0OpandecKiX OTeparii
KOMIIBIOTEPHBIMH CPENCTBAMU

2. CTpyKTYypa M coaepKaHue JUCHMIIHHbBI

2.1 PacnpenesieHue TPy10éMKOCTH IMCHUILIMHBI 10 BUAAM PadoT

Bcero CemecTpbl
Bun yuebHoit paboThl 4acoB (dacer)
1-ii

KonrakTHasi pabora, B TOM 4HcJIe: 32,2
AyIuTOpHBIE 3aHATHS (BCEro) 32
3aHsATHS JEKIIMOHHOTO TUTIA 16
3aHATHS CEMUHAPCKOTO TUMA (CEMUHAPBI, TPAKTHYECKUE 16
3aHSITHS)
JlaGoparopHsble 3aHATHS —
HNHas koHTaKTHAas padoTa: 0,2
ITpomesxytounas arrecrauus (MKP) 0,2
CamocrosiTesbHasi padoTa, B TOM YHCJIE: 39,8
ITpopaboTka yueOHOro (TEOPETUIECKOro) MaTepraa 32
IloaroroBka K TeKyIeMy KOHTPOJIIO 7,8
OO0mas Tpy10eMKOCTh yac. 72

B TOM YHCJIE 32,2

KOHTAKTHasi paboTa

3ad4. efI. 2

2.2 CTpyKTypa AUCUMILIUHBI:

Pacrnipenenennie BU10B yueOHOM pabOThI U UX TPYJOEMKOCTH O pa3fiesiaM AUCIUILITUHBL.

Pazgensl JAUCHUIIJIMHBI, U3Yy4aCMBIC B 1 CCMECTPC

No ’

KomnmyectBo yacos

aznes| HammeHoBaHue pa3eiioB
p P Bcero

AynuropHas
a pabora

KCP

CaMocCTOSTEIBLH
ast pabota




HaumenoBanue pasnenon

KomnuectBo yacos

I13

JIP

3amayu ecTeCTBO3HAHUSI.
Marematnueckoe
MOJIeJTUPOBAaHUE
(U3UIECKUX MPOIECCOB.
3amauyn MaTeMaTUYECKON
¢u3uku (3amava
pacnpocTpaHeHUs TeIwa,
3a[a4u KOJIeOaHU CTPYHBI
WM MEMOPaHbI)

DNeMEHTBI TEOPUU
norenuuana. [lonxsie
CHCTEMBI IOTEHINAJIOB

15

[TocTaHOBKa KpaeBbIX 3a]ad.
ANTOpUTMBI pelIeHUs 3a1a4
MaTeMaTH4eCKON (PU3HKU

19

10

MoaenupoBanue
(u3HYECKUX MTPOLIECCOB.
CranuoHapHbie U
HECTAILMOHAPHBIE MTPOLIECCHI

18

Tunel nuddepeHImanbHbIX
YpaBHEHUH B YaCTHBIX
MPOU3BOIHBIX BTOPOTO
HopsijiKa U crienupuka
METOJIOB, IPUMEHSIEMBIX IS
HAXO0XJICHUS MHOKECTB UX
pelieHui

17,8

Hmoeo no oucyunaune:

72

16

16

— 39,8

[Tpumeuanue: JI — nexuuu, 113 — mpaktuyeckue 3aHATHSA / CEMHHAapHI,

3andatus, CPC — camoctosiTennpHas paboTa CTyAeHTa

JIP — naGopatopHbie

2.3 Coaep:xkanue pa3aejioB JUCHUNIHHBI:

2.3.1 3aHgaTHA JeKIIUOHHOI0 THIIA

Haunmenosanue dopma TEeKyIEero
No Cogepxanue pasaena
paznena KOHTPOJIS

1 2 3 4
1 Bagaum 1.1 Maremaruueckas ¢usuka. [loctanoBka Ompoc

€CTECTBO3HAHMS. KpaeBbIx 3aja4. CyliecTBOBaHUE U

Matemartuyeckoe €IMHCTBEHHOCTH PEIICHUS.

MOJICTTHPOBAHUE 1.2 KoppeKTHOCTh U HEKOPPEKTHOCTb.

buznuecKux OOpaTHbIe 3a/1a4H.

nporeccoB. 3amaun |1.3 Knaccudukanus nuddepeHmanbHbIx

MaTeMaTH4eCKOI ypaBHEHUH B YaCTHBIX IPOU3BOIHBIX.

¢buzuku (3amaya VYpaBHeHHE TEIIONPOBOAHOCTH U

pacmpocTpaHeHHs BOJIHOBOE ypaBHeHHE. CTallnOHApHBIE

TeIUTa, 33JJa9u MIPOIIECCHI U DILTUNTHYSCKHAE YPaBHEHUS.

KOJIEOAHUH CTPYHBI

WU MEMOPAHBI).




2 |DOnementsl Teopun [1.1 VIHTETrpanbHBIC ONEpaToOphl TEOPUH Ompoc
OTEHLIMANA. noreHuuana. PyHaaMeHTalbHOE
[TonHbie cucTembl peuienue ypaBHeHus Jlamaca.
MIOTEHLIHAIOB. 1.2 TloTeHIMaNBl IPOCTOTO U ABOWHOTO
[TocranoBka 1051, 00bEMHBIN MOTEHIHAIL.
KPaeBbIX 3a/1a4. 1.3 Tlorenuuman Po6ena. UnTerpaibubie
AJ'IFOpI/ITMBI 3a1a4 OIepaTopHI.
MaTeMaTudeckoir (1.4 TIpexcrasieHue GpyHKIUi
bu3uku. noteHuuaiamu. Jlemma HoBukoBa.
3 |MopenupoBanue 3.1 [lomHoTa cBUTOB (h)yHIAMEHTAIBHOTO DK3aMeH
buznueckux peuienus ypaBHenus Jlamnaca B
IIPOLIECCOB. MOANPOCTPAHCTBE FAPMOHUYECKHUX
CranuoHapHbIie U byHKIHA.
HECTALMOHAPHBIE 3.2 Cuctembl MOTEHIIMAIOB MOJHBIE HA
npouecchl. Tumsl rpanune oonactu. [lomHora
QG depeHIaIbHbIX MOJU(UIIMPOBAHHBIX CUCTEM,
ypaBHEHUN B MOJIYYEHHBIX U3 (QyHIaMEHTaIbHOTO
YaCTHBIX pelIeHus.
MIPOU3BOTHBIX 3.3 Anroputwm 3agauu PoGena. Buyrpennsis
BTOPOTO MOpPsiAKA U 1 BHEHIHsIA 3a1a4a Jupuxie uist
cnenuduka ypaBHenus Jlamnaca u [lyaccona.
METO/I0B, 3.4 BHyTpeHHsIs 3a7a4a ¥ BHEILIHAA 3a/1a4a
MPUMEHSEMBIX IS Heiimana nns ypaBuenus Jlamnaca u
HaXO0XKICHUS ypaBHenus [lyaccona.
MHO>KECTB UX burapmonunyeckoe ypaBHeHUE.
pELICHUN. 3.5 I'pannyHOE ynpaBiIeHUE TEMIIEPATYPOIA.
2.3.2 3ansaTus ceMmuHapckoro tuna YII ne npeoycmompenot.
2.3.3 JlabopaTopHble 3aHATHS
Ne
Haumenosanue dopma TeKyIIero
pas3n- pasiena HanmeHoBaHue 1a00paTopHBIX paboT P
Jienna
1 CM. Tabmuny  (3amaun  MaTemaTuueckod ¢usuku  (3amada Omnpoc
231 pacnpocTpaHeHusl Terja, 3aJaud KoseOaHui
CTPYHBI WJIM MEMOpaHbI).
2—-3 | Cwm. tabmumy |PyHAAMEHTANbHOE  pEIIEHHE  YpaBHEHMS Omnpoc
231 Jlarmmaca. IloreHuuanbl MpocTOro U JBOMHOTO
cIos, 00BEMHBIH MIOTEHLIHA.
OyHIaMEHTAaIbHOE  pEIIeHWe  ypaBHEHUs
TEIJIONPOBOAHOCTH.
4 Cum. Tabnunyy  [YucriaeHHbIE METOABI PELIEHUS 3a1a4 CO Ompoc
231 cTapumm oneparopom Jlamaca,
rUNepOOINUYECKHE CUCTEMBI 2X2 TIEPBOTO
MOpAJIKA, 3aJJa41, CBOJSALINECS K
OUrapMOHUYECKOMY YpaBHEHHUIO.

2.3.4 IlpumepHasi TeMaTHKAa KypPCOBBIX padoT (IPOEKTOB)
Kypcossie pa6otsl YII He npeycMOTpEHBI.




2.4 Ilepeuennb

y4e0HO-MeTOIHYECKOr0 odecreyeHust st

CaMOCTOSITeIbHOM PadoThl 00y4arOIIUXCH N0 JUCHUILIHHE (MOAYJII0)
CamocrosTenpHas pa60Ta CTYACHTOB I10 JUCHHUINNIMHE BKIIIOYACT CICAYIOIINWEC BHUbI
JEATCIbHOCTH:
- npopaGOTKy " aHaJIM3 JICKIIMOHHOI'O MaTepuala,

— U3y4eHue yueOHOH! JInTepaTyphl;

— noucK uHpopmaruu B cetu HTEpHET MO pa3IuvyHBIM BOIIPOCAM;
— peuieHue 3a1a4 no TeMaM Kypcea;

— paboTy ¢ BOIIPOCAMH JIJISI CAMOIIPOBEPKH;

— MOATOTOBKY K KOHTPOJIBLHOH padoTe;

— MOJTrOTOBKY K 3auéTy.

HepequL y‘-IC6HO-MeTOIII/I‘-IeCKOI‘O obecreucHus JAUCHUIIIMHBI IPEACTABJICH B Ta6n1/1ue.

Bun camocTosTeabHOU
paboThI

[Tepeuensb yueOHO-METOUIECKOTO 00ECTICUCHUS TUCITUTLIAHBI
10 BBITIOJTHEHUIO CAMOCTOSITENIbHOM pabOThI

IToaroroBka x
TEKYIEMY KOHTPOJIIO

Mertoguueckue ykaszaHus JUISL IOATOTOBKM K  3aHATHAM
JEKUMOHHOTO UM CEMHHApCKOro THUIA. YTBEPXKJIEHbl Ha
3acenanuu Coera (akyabTeTa MaTEMAaTUKU U KOMIIBIOTEPHBIX
Hayk ®I'BOY BO «Ky6I'V». IIporokon Ne 5 ot 05 mas
2022 .

Metoauueckue ykazaHus IO BBIIOJIHEHHIO CaMOCTOSITEIIBHON
paboThl oOyuarommxcs. YTBepkAeHbl Ha 3acenanuu CoBera
(bakynabTeTa MaTeMaTUKU U KOMIbIoTepHbIX Hayk PI'BOY BO
«Ky6I'Y». [Iporokos Ne 5 ot 05 mas 2022 r.

MeToauueckue ykazaHus 110 MCIIOJIb30BAHUIO NHTEPAKTUBHBIX
METOZOB OO0y4yeHHs. YTBepKIeHbl Ha 3acemanuu CoBera
(bakynabTeTa MaTeMaTUKU U KOMIbIOTepHbIX Hayk PI'BOY BO
«KyO6I'Y». [Iporokos Ne 51 ot 05 mas 2022 r.

Mertoanyeckue yka3aHus 10 IOJITOTOBKE 3cce, pedeparos,
KypcoBbIX paboT. VYTBepkaeHsl Ha 3acenanun Cosera
¢bakynbTeTa MaTeMAaTUKU U KOMIbloTepHbIX Hayk PI'BOY BO
«KyOI'V». I[Ipotokos Ne 5t ot 05 mas 2022 r.

Beinonnenune
1a00paTOpHBIX PaboT U
pacueTHO-rpapuUecKux
3alaHuI

MeTtoauueckue ykazaHus MO BBIIOJHEHUIO JIaOOPaTOPHBIX
pabot. VYTBepxkaeHsl Ha 3acenanun CoBera (Qakyibrera
MaTeMaTUku U KomnbioTepHbIX Hayk ®I'BOY BO «KyOI'Y».
IIpotokon Ne 5 ot 05 mas 2022 r.

Metoauueckie yKa3aHHMs 10 BBINOJIHEHHIO PacyeTHO-
rpaduuecKkux 3aJaHui. YTBepkIeHbl Ha 3acenanuu Cosera
¢dakynbpTeTa MaTeMaTUKU M KoMIbloTepHbIX Hayk ®PI'BOY BO
«Ky6I'V». IIporokon Ne 5 ot 05 mas 2022 r.

[ToaroroBka u
odopmIleHHEe OTYETOB
IO MPAKTUKE

1. Meroauueckue yka3aHUS MO MOATOTOBKE U O(OPMIIEHUIO
oTyeTa IO MpaKTUKE. YTBepkIeHbl Ha 3acenaHunm Cosera
(dakynbpTeTa MaTeMaTUKU U KoMIbloTepHbIX Hayk @I'BOY BO
«Ky6I'V». ITporokon Ne 5 ot 05 mas 2022 r.

Beinonnenue u 3amura
BBIITYCKHOM
KBaJTM(UKAITMOHHON
paboThl

1. Meroauueckue yKa3zaHUs 1O BBINOJHEHHIO U 3alllUTe
BBIITYCKHON  KBalM(UKaMOHHON  paboThl  (OakamaBpwmar,
MarucTpaTypa, CHEeLHANIUTET). YTBEpXKIEHbl Ha 3acedaHuu
CoBera (akynpreTa MaTeMaTHKH W KOMITBIOTEPHBIX HayK
®I'BOY BO «Ky6I'Y». Ilpotokon Ne 5 ot 05 mas 2022 r.




Y4eOHO-MeTOoIMYeCKHe MaTepHalibl Ui CaMOCTOSITEIbHONH pPabOThl OOydYaIOMIMXCS M3

YKClia MHBAJIKUIOB U JIUL C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3710poBbsi (OB3) npenocrasnsiorcs
B (hopMax, aJalnTUPOBAHHBIX K OTPAHUYCHUSM UX 37J0POBbS U BOCHPUATHS HH(OPMAITIH:

Jlist 11 ¢ HapyIeHUSIMU 3pEHMSL:

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM;

— B (hopMe 3JIEKTPOHHOI'0 TIOKYMEHTA;

— B (popme ayamodaiina;

— B IIeyaTHOM opMe Ha s3bike bpaits.

JIyist L ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM (opme;

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

Jlnist 11 ¢ HapyLeHUsIMUM OTIOPHO-/IBUTATEIBHOTO alapaTra:
— B mieuaTHo opme;

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA;

— B (popme ayamnodaiina.

JlaHHBINA TNepeyeHb MOXET ObITh KOHKPETH3MPOBAaH B 3aBUCHUMOCTH OT KOHTMHI€HTA

o0yyJaroumxcs.

3. O0pa3oBaTejibHbIE TEXHOJIOTHH:
Pa3bop mnpakTuyeckux 3agady M OPUMEPOB, MOJCIMPOBAHUE CHUTYyaIUH,

NPUBOJAIIMX K TEM WIM HWHBIM OIIMOKaM B IporpaMme, BbIpabOOTKa HABBIKOB
BBISIBJICHUS M UCIPaBJICHUS OMIMOOK B TMPOIECCE HAMMCAHUS MPOrPAMMBI.
[TocTpoeHnue TECTOBBIX MPUMEPOB JJisi BBISBICHUS OIIMOOK B TMpPOrpaMMe U
cpaBHeHUS 3 (DEKTUBHOCTH PA3IUYHBIX aJTOPUTMOB.

I[JUI Jun € OrpaHHMYCHHBIMU BO3MOZKHOCTAMHU 3A0POBbA IIPCAYCMOTpPCHA

opraHu3anusa KOHCYJ'IBTaHI/Iﬁ C UCITIOJIB30BAHUCM BHGKTpOHHOﬁ ITOYTHEI.

I/ICHOJIL3yeMI)Ie HHTEPAKTUBHBIC 06pa3OBaTe.}11)H1>1e TEXHOJIOIUM:

CemMm
ecTp

Bupn 3anstus Hcnonb3yeMble HHTEpaKTUBHBIE 00pa30BaTebHbIE Kon-Bo
TEXHOJIOTHH 4acoB

8

JlaGopatopusie | Jluckyccust Ha TeMy: «3a1aud MaTeMaTUIeCKOn 8
3aHATHUSA ¢u3uKy (3a1a4a pacIpoCTpaHEeHUs Tela, 3aJjauu
KoJIe0aHUN CTPYHBI WIM MEMOPaHBI)»

Huckyccus Ha TeMy: «DyH1aMeHTaIbHOE pelieHne 8
ypaBHenus Jlamnaca. [loTeHIMansl mpocToro u
JIBOMHOTO €105, 00b€MHBII MOTEHIIHAIL.
OyHIaMEHTAIBbHOE PEIlICHNE YpaBHEHUS
TETJIONPOBOAHOCTH

Huckyccus Ha TeMy: «HuCIEHHbIE METO/IbI PELICHUS 8
3aJa4 co crapimumM onepatopoM Jlamaca,
rUNepOoOINYECcKe CUCTEMBI 2X2 MIEPBOT0 MOPSIKa,
3aJjauu, CBOAAIIMECS K OUrapMOHUYECKOMY
YPaBHEHHIO»

HUmoco: 24

4, OueHovHbIe cpeacrBa AJisd TEKYLIECIr0 KOHTPOJA YCIIEBA€EMOCTH H

l'[pOMC)KyTO‘IHOﬁ aTrrecranmmun

4.1 ®oHJ OLIEHOYHBIX CPEACTB /ISl MPOBeAeHUsI TeKYIIel aTTecTalun
Texywue ammecmayuu He npeodycmampusaromcsL.



4.2 @oHA OLEHOYHBIX CPEeACTB [Jisl MPOBEAeHUS] TPOMEKYTOUHOIM
aTrecTanuu

Konmponvnwvie onpocul (k 3auemy):

1. 3agaum ecrecTBO3HaHUSA. MaTeMaTHUECKOE MOJICIIMPOBAaHUE (PU3MUECKUX POILIECCOB.

2. MaremaTnueckas ¢usuka. [TocranoBka kpaeBbix 3afa4. CyllecTBOBaHNE U €IUHCTBEHHOCTh
pemeHus. KoppekTHOCTb U HEKOPPEKTHOCTb.

3. OOparabie 3amaun. Krnaccubukanusa muddepeHManbHbIX YpaBHEHUH B YacCTHBIX

IIPOU3BO/IHBIX.

VYpaBHEHHE TEIIONPOBOAHOCTU M BOJIHOBOE YPABHEHUE.

CranuoHapHbIe IPOLECCHI U JUIMIITUYECKUE YPAaBHEHUS.

OneMeHThl Teopun NoTeHuuana. iHTerpanbHblie onepaTopsl TEOPUH MOTEHIMATIA

dyHnaMeHTalIbHOE pemeHue ypasHenus Jlariaca. [loTeHnmansl mpocToro U ABOMHOIO CIIOs,

00BEMHBIN OTEHIHAIL.

8. Tlorenmman Pobena. IHTErpasbHbIC OMEPATOPHI.

[IpencraBnenne GpyHkui noreHuaiamu. Jlemma HoBukosa. [1osHBIE CHCTEMBI TOTEHIIMAIOB

9. TMomHoTa cnBUTOB ()yHIAMEHTAIBHOTO pEIIeHUs ypaBHeHHUs Jlammaca B HOIMPOCTPAHCTBE
rapMOHUYECKUX (QYHKIUH.

10. Cuctembl TOTEHIMAJIOB TOJHBIE Ha rpaHure obmactu. IloaHOTa MOIUPHUIIMPOBAHHBIX
CHCTEM, MOJIy4YEHHBIX U3 (PYHJaMEHTAIBHOTO PEILICHHMS.

11. Anroput™msl 3a1a4 MaTeMaTuyeckon pusuku. Anroputm 3aaauu PoOena.

12. BuytpeHHss u BHeLHss 3a1a4a Jupuxie ans ypasHenus Jlarmaca u Ilyaccona.

13. BuyTpeHHsisi 3amadya W BHEIIHss 3amada Heiimana anst ypaBHenus Jlamnmaca w ypaBHEHHS
Ilyaccona.

14. I'pannyHOE yrpaBieHue Temneparypoil. burapmonuueckoe ypaBHeHuUE.

15. MogenupoBanue GU3NYECKUX MPOLECCOB. 3a1a4l MaTeMaTH4YECKON (PU3HKH.

16. Ilpumepsl 3a1a4 MaTeMaTH4IeCKOH (pu3uky. 3amada pacipoCTpaHEHUs TEIUIa.

17. 3agaua xoneOanuil cTpyHsl WM MeMOpaHbl. CTallMOHAPHBIE MPOLIECCHI.

18. OcHoBHble THIBI U GEpPEHIHATBFHBIX YPaBHEHH B YAaCTHBIX MPOU3BOAHBIX BTOPOTO
nopsaka. [loctaHoBKa KpaeBbIX 3ajiau.

19. AnropuTMBI pacyera TIOCKONapauIebHBIX TEYCHUH UICTbHOW HEC)KUMAEMOH JKUIKOCTH.

20. AnropuTMmsbl perieHus 3a1a4 00 yrpaBieHHH TeMIIepaTypoil.

No ok

5. IlepeyeHb OCHOBHOW M [IOMOJIHUTEJIBLHOW Y4eOHO# JMTepaTypbl,

He00X0UMOi1 111 OCBOCHUS TUCHMILIMHBI (MOYJIA)

5.1 OcHoBHast TUTEpaTypa:

5.1.1. JIzepxunckuii, P.M. YpaBHeHus maremaruueckoil ¢usuku: kypc nexkuuii / P.U.
J3epxxunckuii, B.A. JlorunoB; MunuctepctBo TpaHcnopra Poccuiickoii ®enepauuu,
MockoBckas TocylapCTBEHHasl akaJeMHsi BOJHOTO TpaHcropra. - MockBa: Ansranp: MI'TABT,
2015. - 67 c.. wn - bubmmorp. B kH.; To xe [Dnekrponnsii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=429675

5.1.2. lunamuueckue cuctembl u mojaenu oumonoruu / A.C. bparycs, A.C. HoBoxuos,
A.Il. IImaronos. - M.: ®USMATIJIUT, 2010. - 400 c.- ISBN 978-5-9221-1192-8, 600 5k3. —
[DnexTponnsii pecypc]. — URL http://znanium.com/catalog/product/397222 (06.04.2018).

5.1.3. EmensssHoB B.M. VYpaBHenuss marematudeckoil ¢usuku. IlpakTukym 1o
pemenuto 3amad: yue0. mocobue / B.M. EmenpsinoB, E.A. PriGakuHa. — DIeKTpoH. AaH. —
Cankr-IlerepOypr : Jlanp, 2016. — 216 c. - ISBN 978-5-8114-0863-4 — [DneKTpoHHBIN
pecypc]. — URL: https://e.lanbook.com/book/71748 (06.04.2018).

5.2 JlononHUTENIbHAS JTUTEPATYypa:


http://biblioclub.ru/index.php?page=book&id=429675
http://znanium.com/catalog/product/397222
https://e.lanbook.com/book/71748

1. Ilpucexun, B.JI. OcHOBBI MeTOJ]a KOHEUHBIX 3JIEMEHTOB B MEXaHUKE 1e(OPMHUPYEMBIX
ten: yaeOnuk / B.JI. Ilpucekun, I'.'1. Pactopryes. — HI'TY, 2009. - 240 c¢. ISBN 978-5-7782-

1287-9. — [DneKkTpoHHbII pecypc]. — URL:
http://biblioclub.ru/index.php?page=book_red&id=436040
2. Anekcannpos, JI.B. Bmemenwe B ruaponuHamuky : ydyeObHoe mocobue / JI.B.

Anekcannpos, A.IO. 3ybapes, JI.IO. MckakoBa. - ExatepunOypr : M3natenscTBO YpanabCKoro
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 KaHalIax
SIepHO-3JIeKTpruUYecKkux yctanoBok / O.B. Mutpocdanosa. - Mockga : ®uzmatiur, 2010. - 286 c.
- ISBN  978-5-9221-1223-9 ; To ke [Onekrponnsii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=68969

5.3. Ileprognyeckue 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. Bynskun A.B. JlaMuHapHBIH TOTpPaHUYHBINA CIOH MPH OOTEKAHWU KPBUIOBOTO MPOGHMIIS C
KpyroBoii Beiemkoii // 3B. PAH Mex. xxuak. u raza — 1998. — No2. — C. 52 — 57.

4. bynsxun A.B. BuxpeBas siueiika ¢ BpalarouaMcs BHYTPH HWJIMHIPOM Ha TOBEPXHOCTHU
KpbuTOBOTO Npoduias npu Oonbmmx yuciax Peinonbaca // V3. PAH Mex. xuak. u raza. —
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. Ilepeuennb pecypcoB HHGPOPMAIMOHHO-TEJIEKOMMYHUKANUOHHOM CeTH
«AHTEpHET», HE0OXO00UMDBIX NI OCBOEHHUS TUCHHILIMHBI (MoayJs): Wikipedia

7. MeToanueckue YKa3aHusl JIA OOyYAKIIMXCH IO OCBOCHHUIO
AUCHUIUIAHBI (MOIYJIs1)

B mponecce CaMOCTOSITEIILHOM pa6OT]':>I Ka)K,Z[BIﬁ 06yt1a}01u1/1171c51 moJIydacT 3aJdaHud I10
KOKIOMY M3 TpeX paslelioB IJUCHUIUIMHBI (cM. Tabn. 2.2), KOTOpble MPUHUMAIOTCA 10
COTJIaCOBAHUIO C IIPCIIogaBaTCiIEM (B CIICHHUAJIBHO Ha3HA4YacMO€ BpeMSI).

B ocBoenun JAUCHUIIIMHBI MHBAJIWJAMH W JIMOAaMU C OTPaHUYCHHBIMU BO3MOXXHOCTAMU
3A0POBbA OoybIIIOE 3HAYEHHE HMEET HHAWBUAYAJIbHAA yqe6Ha${ pa60Ta (KOHCYJ'IBTaI_II/II/I) —
JTOTIOJTHUTEIILHOE pa3bsiCHEHNE yUeOHOTO MaTepHalia.

I/IHI[I/IBI/II[yaJ'ILHLIC KOHCYJIbTalUu 110 NTPCAMETY SABJIIIOTCA  BaKHBIM (I)aKTOpOM,
CHOC06CTBYIOHII/IM HHAUBUAYyaJIN3allun 06y‘~I€HI/I$I N YCTAHOBJICHHUIO BOCIIMTATCIIbBHOI'O KOHTAKTa
MCXKAY MNOperuoAaBaTeiicM U O6y‘{aIOIHI/IMC$I HHBAJILIOM WJIKA JIMOOM C OI'paHUYCHHBIMU
BO3MOXHOCTAMU 310POBbA.

8. IlepeyeHbr HHMPOPMAIMOHHBIX TEXHOJIOTHMH, HCHOJb3yeMbIX NPH
OCYIIeCTBJIEHUMH 00Pa30BaTeJbHOI0 MPOLEcca Mo TUCHUILIUHE (MOaYJI10) (IpH

He00XO0IUMOCTH)

8.1 Ilepeyenb HEOOXOAMMOI0 MPOrPAMMHOI0 00€CIICYCHMSI:


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

JInueH3upoBaHHbIE IPOIPAMMBI HE UCITOJIB3YIOTCS, & TOJIBKO aBTOPCKHUE.

8.2 Ilepeyenr He00XO0AMMBIX MHPOPMALMOHHBIX CHPABOYHBIX CHCTEM:

Wikipedia

8.3 Ilepevyenb HHPOPMALMOHHBIX CIIPABOYHBIX CUCTEM:

1. CrnipaBouHO-IIpaBOBast
(http://www.consultant.ru)

cucremMa

«KoHCynpTaHT [Tmroc»

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

9. MaTepI/IaJILHO-TeXHI/I‘IeCKaﬂ 6333, HCOﬁXOI[I/IMaSI AJIA OCYIIECTBJICHU A

Oﬁpa30BaTeJIBHOI‘O nmpomecca 1mo JTMCUmIlJInHE (MOIIyJHO).
PacnpeneneHI/Ie BHUJ0OB MATCPHAIBbHO-TEXHHUYCCKOI'O obecrnieyeHus 1o BUaaM 3aHATHH

NPEJCTaBICHO B TaOJIUIIE.

HaumenoBanue
CIIeuaJIbHbBIX HOMCHIGHI/II\/'I

OcHaIIEHHOCTh
CIIequaJIbHbBIX HOMCHICHI/Iﬁ

IlepeyeHs THLIEH3UOHHOTO
MPOrPaMMHOI0 00eCIICUCHUS

Y4eOHble ayJUTOPUH IS
MPOBEACHUS 3aHATUN
JEKMOHHOTO TUIA

MeoGenb: yueOHas meOens.
TexHuueckue cpeacTna
00y4eHust: IKpaH, MPOEKTOP,

CpEICTBO MOATOTOBKHU
npesenranuit MS PowerPoint;
MaTeMaTUYeCKHI MaKeT

(302H, 303H, 308H, 309H, KOMITBIOTEP MathCAD

505A, 507A)

YueOusie  aymutopum  Juia | Mebenb: yueOHas MeOenb. WuTepueT-6pay3eps! s
MPOBEACHUS nabopatopHbix | TexHHYeckne cpencTa MPOCMOTpa CalTOB B CETH
pabor, TPYIIOBBIX U | 00y4eHHsl: SKpaH, MPOEKTOp, Wnrepner;

WHAWBUAYaAIbHBIX KOMITBIOTED € AOCTYIIOM K CETH | CPEACTBO ITOATOTOBKU
KOHCYJbTaIUI «IHTEpHET» U B 3JIEKTPOHHYIO npesenranuit MS PowerPoint;

(301H, 309H, 316H, 320H) MH(POPMAITMOHHO- MaTeMaTUYCCKUN MaKeT
00pa3oBaTeIbHYIO CPEILy MathCAD
OpraHu3alyu

Y4eOHbIe ay TUTOPHUH IS

MeOGeinb: yueOHas meOensb.

MaremaTnuecKHui IakeT

MPOBEJICHUS TEKYILEH U TexHuueckue cpeacTra MathCAD
MTPOMEXKYTOYHOU aTTeCTaIlH 0o0ydeHus: 3KpaH, IPOEKTOP,
(301H, 302H, 303H, 307H, KOMIIBIOTED
308H, 308Ha, 309H, 310H,
312H, 314H, 316H, 318H,
320H)
Jig  caMocToATeNbHOW  paboThl  OOyyaromMxcs MPeJyCMOTPEHbl  IOMENICHMUS,

YKOMIUIEKTOBAaHHbBIE CHEIMATU3UPOBAHHON MeOenblo, OCHAIEHHbIE KOMIIBIOTEPHON TEXHUKOH ¢
BO3MOXKHOCTBIO MOAKIIOUEHUs K ceTu «/HTepHeT» U obecriedeHreM JO0CTyIa B 3JIEKTPOHHYIO
UH(POPMALMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.


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

HaumenoBaHue moMereHuii
JUISL CAMOCTOSITEITFHOM PabOTHI
00yJaronmxcs

OCHAIIIEHHOCTh MTOMEIICHHU
JUTSL CAMOCTOSITEIILHOM pabOThI
00yJaronuxcs

[TepeueHs MUIIEH3MOHHOTO
MIPOTPaAMMHOTO 00ECTICUCHHUS

Ilomemenue minsg
CaMOCTOSTEITLHOM pabOTHI
oOyJaronuxcs (YUTaIbHBIN 327
Hayunoit 6ubnmnorexn)

Mebenb: yueOHas MeOeb
Kommnekr
CITCITHATN3UPOBAHHON MeOeTH:
KOMITBIOTEPHBIE CTOJIBI
O6opynoBaHue: KOMIBIOTEPHAS
TEXHUKA C TIOJKITIOUCHHEM K
MH()OPMAITMOHHO-
KOMMYHHUKAIIMOHHOM CETH
«HTEpHET» U TOCTYIIOM B
AJIEKTPOHHYIO HH(POPMAIIMOHHO-
00pa3oBaTeNbHYIO CPELy
o0pa3oBaTenIbHOI OpraHu3alyy,
BeO-KaMephl,
KOMMYHHKaIIHOHHOE
o0opyoBaHue,
obecreunBaroIee T0CTyM K
CETH MHTEPHET (TIPOBOIHOE
coeZIMHEeHNe 1 OecrpoBOIHOE

coenuHenue no texuonornn Wi-
Fi)

WuTepueT-0pay3eps! s
MPOCMOTpa CalTOB B CETH
HNutepner;

CPEACTBO MOATOTOBKHU
npesentanuit MS PowerPoint

Ilomemenue s
CaMOCTOSITEIbHON PadOTHI
obyuarormuxcs (301H, 302H,
303H, 307H, 308H, 308Ha,
309H, 310H, 312H, 314H,
316H, 318H, 320H)

MeOGenb: yueOHas meOens.
ITopxnroyenue k
WH(POPMAITMOHHO-
KOMMYHHMKaLlMOHHON CETH
«HTEpHET» U AOCTYIIOM B
3JIEKTPOHHYIO HH(POPMALIMOHHO-
00pa3oBaTeNbHYIO Cpemy
00pa3oBaTeIbHON OpraHu3alu

Wntepuer-Opay3epsl st
IPOCMOTpa CAUTOB B CETU
WNHurepHer;

CPE/ICTBO MOATrOTOBKH
npesenranuit MS PowerPoint




