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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}%/"%/——

Pabovas mporpamma AMCHUIUIMHBI yTBEPKACHA HA 3aceaHnu Kadeapsl
MaTEeMaTHYECKUX ¥ KOMITBIOTEPHBIX METOJIOB,
npotokos Ne 10 ot 18.04.2023.

3aBenyronuii kKageapoit s -M
C_—

MAaTCMAaTUYCCKHUX U KOMIIbIOTCPHBIX METOO0B JlexxneB A. B.

YTBepxk/ieHa Ha 3acelaHuM y4eOHO-METOIMYEeCKON KOMUCCHH (haKylIbTeTa
MaTeMaTUKU U KOMIIbIOTEPHBIX HayK, poTokoi Ne 3 ot 20.04.2023.

[Tpencenarens YMK dakynbrera MaTeMaTHKH 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 rocyJapCTBEHHbBIN YHUBEPCUTET»



1 He.]'ll/l 1 3a]a491 U3YUYCHUSA TUCHUITINHBI

1.1 Ileap u 3aga49u AU CHUAIINHBI

Henp mucrumiubel: «MeToa 0a3HUCHBIX MOTCHIMAIIOB B 3aJadax eCTECTBO3HAHUS
COCTOMT B OOYYCHHMH IPUMCHEHHUIO COBPEMEHHBIX MaTeMaTHYECKHMX METOJ]OB JUIS PELICHUS
3aa4  ecTecTBO3HaHHS ((U3MKe, MEXaHWKE >KUIKOCTH W Ta3za, TEOPHH YIPYroCTH), HX
TEXHUYCCKUX MPHUIOKCHHUM, TAK KaK MAaTEMaTHUYECKUE MOJICIH, B KOTOPBIX PEIICHHE HaXOIUTCS
pa3joxkeHueM 10 0a3uCHBIM TIOTCHIIMANaM, SBISIOTCA IMUPOKO  PaCHpPOCTPAHCHHBIMH.
[TomydyeHue BBICIIETO MPOQPECCHOHAIBHOIO O0pPa30BaHUS, IO3BOJISIONIETO  BBITYCKHUKY
ycrmemHo paborath B u30paHHOW cdepe MeATeIbHOCTH C NTPHUMEHEHHEM COBPEMEHHBIX
MaTeMaTHYECKHUX METOOB.

1.2 3apauyy AMCHUILIUHBI

O3HaKOMJICHHE CTYACHTOB C METOAOJIOTHYECCKIMHE TIOIXOaMH, TIO3BOJISIONIUMH CTPOUTH
aJeKBaTHBIE MaTEMaTHYECKHME MOJEIM B  3ajJayaX €CTECTBO3HAHHUSA, MCIIOJIH30BaTh
MaTeMaTHYECKOe ONucaHue (U3MUECKUX SBICHUH; O3HAKOMIICHHE C HEKOTOPBIMU IIUPOKO
pacnpoCTpaHSHHBIMA MOJEISAIMH (U3UKH (B OCHOBHOM MEXaHMKH) M OCHOBHBIMH METOJAMH
HCCIICIOBAHUS DTUX MOJECIIEH.

1.3 MecTo qucuMnIMHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTeIbHOI NPOorpaMMsbl

JucuuruinHa «MeToJ; 6a3UCHBIX MOTEHLMAIOB B 33/1a4aX €CTECTBO3HAHMS» OTHOCUTCA K
(baxyIbTaTUBHBIM AUCHUIUIMHAM Y4€OHOTO IIaHA.

JucuuiuinHa 0Oa3upyercss Ha 3HAHMX, MOJYYEHHBIX [0 CTaHAAPTY BBICLIETO
00pa3oBaHus, U SABISAETCA OCHOBOHM Ul PEIICHUS UCCIIEAOBATENbCKUX 3anad. s yclenHoro
OCBOCHMS JTUCHMIUIMHBI CTYJIEHT JOJDKEH BJaJeTh 00s3aTeIbHBIM MUHHMYMOM COJCpXKaHUS
OCHOBHBIX 00pa30BaTEIbHBIX MMPOTPAMM 110 MaTeMaTHKe U HHPOpMAaTHKE 151 0aKaIaBpOB.

1.4 Tlepeuyenb MIAHUPYEMBIX Pe3yaIbTATOB 00y4eHUsI MO JUCHUIJIMHE (MOY.T10),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeJbHOH NPOrpaMMbl

W3yuenne paHHOM y4yeOHOW AMCUMIUIMHBI HANpaBlIeHO Ha (OPMHPOBAHUE Y
00yJarouXxcs CIEAYIONNX KOMIETEHITUH.

Kon u HaumeHoBaHue wHIUKaTOpa™®

Pe3ynbrarhl 00y4eHUs 110 JUCIUTIINHE
JIOCTHKEHHS] KOMIIETEHI[UU

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

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

peleHns 3a7a4 KJIaCCHYeCKO MaTeMaTHKH, | MaTeMaTHYECKOT0 MOJEIMPOBAHHSI

TEOPETHYECKOI MEXaHHKH, YMeet npoBOAHTE BEIOOP OTHOIIEHUH U 3 dekToB,

MaTeMaTHYeCKOi (PU3UKH YUYHUTBIBAEMBIX ITPHU COCTABICHUN MAaTEMaTHIECKHX
MoJeneH

Bitaneer HaBpIKaMu IPOBEPKH aJIEKBATHOCTHU
MaTEMaTHYECKUX MOJIEIeH

MK-1.2 — JleMOHCTpUPYET HABBIKA 3HaeT OCHOBHBIE TOHATHS, METOABI U OCOOEHHOCTH
MPOrpPaMMHUPOBAHHUSI IOJITOTOBJIEHHBIX BBIYHMCIIMTEIbHON MaTeEMaTUKHU

aJITOPUTMOB PEILICHUS BBIYUCIUTEIBHBIX YMeeT COCTaBIATh AITOPUTMBI PELIEHUS 3a]1a4 Ha
3aJ1a4, pa3pabOTKH CTPYKTYPHI U OCHOBE 3aJJaHHBIX MaTeMaTHYECKUX MOJIeJICH
MPOrpaMMHUPOBaHUS PEISIIIMOHHBIX 0a3 Brageer HaBbIKaMu UHTEPIIPETAIIUHN PE3YIbTATOB
JIAaHHBIX, a TAaK)K€ SKCIIEPTHBIX CUCTEM MOJIEJTUPOBAHUS

IIK-1.3 — Biageer ceTeBbIMU 3HaeT OCHOBHBIE BO3MOKHOCTH TEXHOJIOIHHA
TEXHOJIOTUSIMH, B TOM YHCJIE, OCHOBaMU MOJICTIMPOBAHHUs U BU3YyaJIM3aluu

TEOpPUH HEUPOHHBIX CeTel YMeeT BRIOMpaTh CETEBBIC TEXHOJIOTUH, OTBEYAIOIINE

3aJIaHHBIM TPEOOBAHUSIM




Kon n HammeHoBaHMe HHIUKAaTOpa™
JOCTHKEHHS KOMITETEHIINN

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

Braneer HaBbIKaMU IPUMEHEHUSI CETEBBIX TEXHOJIOTHIA
JUTS pEIIeHus 3a7a9 MOJISIIMPOBAHUS M BU3YaTH3AIHH

IIK-1.4 — CobupaeT u aHAIN3UPYET
HayYHO-TEXHUYECKYIO0 HH(OPMAITUIO C

y4eToM 0a30BbIX MPEICTABICHUH, BBIYHCIICHUN

3HaeT OCHOBHBIC CI)YHKHI/II/I MaATCMATHYCCKUX IMAKCTOB
mporpamMm Ijid NpOB€ACHUA CUMBOJINYCCKUX

MOJTy4eHHBIX B 00J1aCTH (DyHIaMEHTAIbHOM
MaTeMaTUKH, MEXaHHKH, €CTeCTBEHHBIX
HayK, IPOTPaMMHPOBaHUS U

MH()OPMAITHOHHBIX TEXHOJIOTHIA onepauun

YMmeeT mpoBoAuTh (hOpMaTbHBIE IOKA3aTeIbCTBA
MaTeMaTHYECKUX Pe3yIbTaTOB HA OCHOBE
aKCHMOMaTHYCCKH 3a/IaHHBIX CBOWCTB OOBEKTOB U

Brnaneer HaBpikamMu oOecriedeHUs] KOPPEKTHOCTH
BBITIOJTHEHHSA aNreOpandecKnux oneparuit
KOMITBIOTEPHBIMU CPEJICTBAMHU

2. CTpyKTYypa U colepKaHue TUCHUILINHBI

2.1 PacnipenesieHre TPYA0EMKOCTH JUCHHUILIMHBI IO BHAaM padoT

Bcero CemecTpbl
Bup yuebHoii paboTh 4acoB (gacel)
2
KonTakTHasi pa6oTa, B TOM 4HciIe: 26,2 26,2
AyAuTOpPHBIE 3aHSITHSI (BCET0) 26 26
3aHaTus JEKIIMOHHOTO TUIIA 12 12
3aHATHA CEMHUHAPCKOTO THIA (CEMUHAPbI, TPAKTUYECKUE 3aHITHSI) 14 14
JlaGopaTopHbie 3aHATHUS - -
HNuas konTakTHas padora: 0,2 0,2
[Tpomexyrounas arrectarms (KP) 0,2 0,2
CamocrosiTesibHasi paboTa, B TOM YHCJIE: 45,8 45,8
[TpopaboTka yueOHOTO (TEOPETUYECKOr0) MaTepHraa 36 36
[lonroroBka K TeKynieMy KOHTPOITIO 9,8 9,8
OO0mas Tpy10eMKOCTh Jac. 72 72
B TOM YHCJIe 26,2 26,2
KOHTAKTHas padora
3a4. el. 2 2

2.2 CTpyKTypa IMCUMIIIMHbI:

Pacrnipenenennie BU10B yueOHOM pabOThI U UX TPYIOEMKOCTH IO pa3jienaM JUCIUIINHBI.

KonmuecTBO 4acos

Ne AynuTtopHas
Haumenoanue pa3zaenon
pasnena Bcero pabota CPC
I13 JIP
3ama4yn eCTeCTBO3HAHUSI. 15 2 - 11
1 Marematuueckoe MOJIETUPOBaHKE
' (hU3MYIECKUX TPOIECCOB. 3a1auu
MaTeMaTH4ecKol (pu3ukn
2 DJIeMeHTHI TeopuH moTeHIuana. [loxapie 19 4 - 11
CHUCTEMBI TIOTCHIIMAJIOB
ITocTaHoBKa KpaeBbIX 3a/1a4. 22,8 6 - 12,8
3. ANTOPUTMBI pelIeHus 3a1a4
MaTeMaTHYeCKOW (DU3HKH




KomnuecTBo yacos
Ne AynutopHas
pasnena HaumeHnoBanue paznenos Beero pabora CPC
JI I13 JIP
MopnenupoBanue (HU3NMIECKUX 15 2 2 - 11
4, nporeccoB. CTanmoHapHbIC U
HECTAIIMOHAPHBIE IIPOIIECCHI
HUTOI'O no paznenam 71,8 12 14 - 45,8
JIACIUTITUHBI
KCP
HKP 0,2
OO01mas TpyI0eMKOCTh 72
10 JUCIUATIINHE

[Tpumeuanue: JI — nekmuu, [13 — mpaktudeckue 3aHsATus / cemuHapbl, JIP — maboparopHbie
sansitusi, CPC — camoctosiTenbHast paboTa CTyIeHTa

2.3 Coaeprxanue pa3aeoB JUCHUIIHHBI:

2.3.1 3aHATHA JeKINOHHOT0 THIIA

No HanmenoBanue Conepmanne pasnena Mopma TeKyuero
pasaena KOHTPOJIsI
1 2 3 4
1 |3amaunm 1.1 Maremarnueckas ¢pusuka. [loctaHoBKa KpaeBbIX Omnpoc
€CTECTBO3HAHUSL. 3agad. CyIiecTBOBaHHE U €JUHCTBEHHOCTh
Maremaruueckoe peueHusl.
MOJIeTMpPOBaHNE 1.2 KoppeKkTHOCTh 1 HEKOPPEeKTHOCTh. OOpaTHBIE
¢buznIecKux 3aJIa4H.
nporeccoB. 3amaun (1.3 Kiraccndukanus auddepeHnmanbHbIx
MaTeMaTH4eCKON YPAaBHEHUH B YaCTHBIX IPOU3BOIHBIX.
bu3NKH YpaBHEHUE TETTONPOBOAHOCTH U BOJIHOBOE
ypaBHeHue. CtaloHapHbIE IPOLECCH U
AIUTUNTHYECKHE YPaBHEHHUS.
2  |DneMeHTH TeOpHU 1.1 HMaTerpaibHbIe ONEpaToOpsl TEOPUH MOTEHIINAA. Omnpoc
norexuuana. [Tonxsie DyHIaMEHTaNbHOE PEIICHHE yPaBHEHUS
CHUCTEMBI Jlamaca.
MHOTEHIIMAJIOB 1.2 TloTeHIMAJBI TPOCTOTO U JIBOMHOIO CJIOS,
00BbEMHBII [TOTEHIHAI.
1.3 Tlorenmuan PoGena. UnTerpansHbie omepaTopsl.
1.4 Tlpencrasienue QyHKIMN MTOTEHIIMATAMH.
Jlemma HoBukoBa.
3 |MopenupoBaHue 3.1 llonHOTa cABUIOB (hyHAAMEHTAIBHOTO PELICHUS OKx3aMeH
buznuecKkux ypaBHeHus Jlamnaca B moAnpocTpaHcTBe
MIPOIIECCOB. rapMOHHYECKUX (DYHKITUI.
CranuoHapHbie U 3.2 Cuctembl TOTEHIIUAJIOB TIOJTHBIC HA TPAHUIIC
HeCTalOHApHBIE obnactu. [lonHora MOoANUIMPOBAHHBIX CHUCTEM,
MIPOIIECCHI MIOJTy4Y€HHBIX U3 PYHIAMEHTAIBHOTO PEIICHNS.

3.3 Anroput™m 3agaun PoOeHa. BHytpenHsis u
BHEIIHsS 3a1a4a Jupuxie 1 ypaBHeHUs
Jlanmaca u [lyaccona.

3.4 BHyTpeHHsIsI 3a7a9a U BHENTHSS 3a1a4a Heiimana
Juis1 ypaBHeHUs Jlarnaca u ypaBHEHUs
[lyaccona. burapmonnueckoe ypaBHEHHE.

3.5 I'paHn4HOE yIpaBieHUE TEMIIEPATYPO.




2.3.2 3ansaTusa cemunapckoro tuna YII ne npedycmompenui.

2.3.3 JlabopaTopHbIe 3aHITHSA

onepaTopom Jlamiaca, runepOoIMYECcKrue CHCTEMBI
2X2 TepBOTO MOPSJIKA, 3a/1a4d, CBOASIINECS K
OMTrapMOHUYECKOMY YPaBHEHUIO.

No ®dopma
HaumenoBanue
pasn- pasjiena HaumenoBanue 1abopaTtopHbIX padoT TEKYILEro
Jenna KOHTPOJISI
1 |Cwm. Tabmuny 2.3.1 [3agaun maTemaTnueckoi ¢pusnku (3amada Ompoc
pacnpocTpaHEHHs TeIia, 3a1a4i KoJieOaHui
CTPYHBI UJI MEMOpaHBbI).
2 -3 |Cwm. Tabnuiy 2.3.1 |dyHnameHTallbHOE perieHre ypaBHenus Jlamnaca. Ompoc
[ToTeHmambl MPOCTOro U JBOMHOTO CIIOS,
00beMHBII oTeHnuan. OyHraMmeHTalIbHOe
pelIeHre YpaBHEHUSI TETUIONPOBOHOCTH.
4 Cwum. Tabmuiy 2.3.1 |UucrieHHble METO/IbI PEIICHUS 3a/1a4 CO CTAPIINM Onpoc

2.3.4 IlpumepHasi TeMaTHKA KyPCOBBIX Pa0doT (IIPOEKTOB)
Kypcossie pabotsr YII He npenycMOTpEHBI.

2.4 TlepeyeHb y4eOHO-METOIUYECKOr0 o0ecnedeHusl 1JIsl CAMOCTOATEIbHOH PadoThI
o0y4yaomuxcs M0 AMCHUILIHHE (MOLYJII0)

CamocrodrenbHas paboTa CTYJEHTOB IO JUCLUIUIMHE BKIIOYAET CIEAYIOLIME BUAbBI
JIeSITEIIbHOCTH
— popalboTKy M aHAJIN3 JEKIIMOHHOI'O MaTepuaa;

— U3y4yeHue y4eOHOH JINTepaTyphbl;

— nouck uHdopMauu B cetu IHTEpHET 1O pa3IuuHbBIM BOIIPOCaAM;
— pelleHue 3aa4d 1o TeMaM Kypca;

— paboTy ¢ BOIpOCaMu JIJIsl CAMOTIPOBEPKH;

— MOJTrOTOBKY K KOHTPOJIbHOU paboTe;

— MOJTOTOBKY K 3a4€Ty.

[TepedyeHpb yueOHO-METOIUYECKOTO 00€CTICUeHUS TUCIUTTMHBI PEICTABIIEH B TAOJIHIIE.

Bun camocrosTeabHOU
paboThI

[TepedyeHn yueOHO-METOIUYECKOTO 00ECTICUCHUS TUCIIUTLTAHBI
10 BBITIOJTHEHUIO CAMOCTOSITENTLHOM pabOTHI

TloaroroBka K
TEKYLIEMY KOHTPOJIIO

Metoauueckre yka3zaHus JUISL TOATOTOBKM K  3aHATHAM
JEKIUOHHOTO M CEMHMHApCKOrO THUNA. YTBEPXKIEHBl Ha
3acenanun CoBera (paKyIbTeTa MATEMATHKU U KOMITHIOTEPHBIX
Hayk ®I'BOY BO «Ky6I'V». IIpotokon Ne 5 ot 05 mas
2022 .

Metoauueckue ykazaHus IO BBINOJIHEHHIO CAMOCTOSITENbHON
paboThl oOyuarommxcs. YTBepkAeHbl Ha 3acenanuu CoBera
(bakynbTeTa MaTeMAaTUKU U KOMIIbIOTepHbIX Hayk PI'BOY BO
«KyOI'Y». [Ipotokon Ne 5 ot 05 mas 2022 r.

Metoauueckue yka3zaHus 10 MCIIOJIb30BAHUIO NHTEPAKTHUBHBIX
METOMI0B oOOydeHms. YTBepKIeHbl Ha 3acemannu CoBera
(bakynbTeTa MaTeMaTUKU U KOMIbIoTepHbIX Hayk PI'BOY BO
«KyOI'V». [Ipotokon Ne 5t ot 05 mas 2022 r.

Mertoanyeckre yka3aHus IO MOJTOTOBKE 3cce, pedeparos,
KypcoBbIX paboT. VYTBepxkaeHsl Ha 3acenanuun Cosera
¢dakyabTeTa MaTeMAaTUKU M KOMIIbIOTepHbIX Hayk PI'BOY BO




«KyOI'Y». I[Ipotokon Ne 5t ot 05 mas 2022 r.

Brimonnenue
J1a00paTOPHBIX padOT U
pacdeTHO-rpaduuecKux
3aJaHuN

Mertoanyeckne yka3aHHs IO BBIOJHEHUIO JTA0OPaTOPHBIX
pabot. VYTBepxkaeHbl Ha 3acenaHun CoBera (QaxyiabTeTa
MaTeMaTUku U KomnbloTepHbIX Hayk @I'BOY BO «KyOI'Y».
[Ipotokon Ne 5 ot 05 mast 2022 r.

Meroauueckie yKka3aHMs 10 BBINOJIHEHHMIO PacdyeTHO-
rpapuueckux 3aJaHuil. YTBepkIeHbl Ha 3acenanuu Cosera
(daxynpTeTa MaTEeMaTUKU U KOMIbloTepHbIX Hayk PI'BOY BO
«KyoI'Y». IIpotokos Ne 5 ot 05 mast 2022 r.

IloaroroBka u
oopMIIeHHE OTYETOB
10 MIPAKTUKE

1. Meroauueckue yka3aHHUs MO TOATOTOBKE M O(OPMIICHHUIO
oTyeTa IO MpakTHKe. YTBepxkaAeHbl Ha 3acepanun Cosera
¢dakynpTeTa MaTEeMaTUKU U KOMITbIOTepHBIX Hayk PI'BOY BO
«KyoI'Y». IIpotokon Ne 5 ot 05 mast 2022 r.

Beinonnenue u 3amura
BBIITYCKHOHN
KBaJIM(UKALIMOHHOMN
paboTHI

1. Meroauueckue yka3aHUsl 10 BBINOJHEHUIO U 3alllUTe
BBIMTYCKHOW  KBaNU(UKAIMOHHONH paboThl  (OakanaBpwuar,
MarucTpaTypa, CIHELUANIUTeT). YTBEpKICHbl Ha 3aceaHUuu
CoBera (akynpreTa MaTeMaTHKH W KOMIIBIOTEPHBIX HayK
®I'BOY BO «Ky6I'Y». Ilpotokon Ne 5 ot 05 mas 2022 r.

VY4eOHO-MeTOIMYECKHE MaTepuasbl JUIsl CaMOCTOSITENIbHOM pPadOThl 00ydaroIUXCs W3

YHCiIa MHBAIK/IOB U JIMI C OTPAaHUYEHHBIMU BO3MOXHOCTSIMHU 3/10poBbst (OB3) npenocTasistoTcs
B (hopMax, aJaTUPOBAHHBIX K OTPAHUYEHUSIM UX 3/J0POBbS U BOCIIPUITHS HH(POpMALIUHU:

JInst L ¢ HapyIISHUSIMH 3PSHUS:
— B I1€YaTHOW (hopMe YBEIMYCHHBIM HIPUPTOM;
— B (hopMe PIEKTPOHHOTO JOKYMEHTA;

— B QpopMe ayaunodaiina;

— B IIeyaTHOM opMe Ha s3bike bpaiins.
Jns muu ¢ HapyLIeHUsIMM CITyXa:

— B I1e4aTHOH (opme;

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.
Jist T ¢ HapyIeHUsIMHM OTIOPHO-/IBUTATEIBHOTO amapaTa:

— B IIeYaTHOU (opme;

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA;

— B popMme ayaunodaiina.

Z[aHHLIfI MEpCUCHb MOXKCT OBITh KOHKPETU3UPOBAH B 3aBUCHUMOCTU OT KOHTHHI'CHTA

o0ydJaronuxcs.

3. O6pa3oBarejibHbIE TEXHOJIOTHH
Pa3bop mpakTHueckux 3ajad ¥ MPUMEPOB, MOICITUPOBAHHE CUTYAIMd, TPUBOIANIMX K

TEM WIA HMHBIM OHIMOKaM B INporpaMme, BbIpaOOTKa HaBBIKOB BBISBIEHUS W HCHpPABICHUS
omMOOK B Mpoliecce HanucaHus nporpammbl. [locTpoeHne TeCTOBBIX NPUMEPOB /7Sl BBISIBICHUS
OLIMOOK B MporpaMMme U cpaBHEHUs () (HEKTUBHOCTH Pa3IHMUHBIX aJITOPUTMOB.

Jlig Ui ¢ OrpaHWYeHHBIMU BO3MOXHOCTSIMHU 3/10POBbsSI IIPEyCMOTPEHA OpraHu3alus
KOHCYJIbTAIMH ¢ UCIIOJIb30BaHUEM 3JIEKTPOHHOM MOYTHI.

4. OueHO4YHbIE CPEACTBA sl TEKYIEro KOHTPOJISA YCIIeBA€MOCTH U ITPOMEKYTOYHOM
aTrecTauuu

4.1 ®dona OLEHOYHBIX CPEACTB /JIsl MPOBeAeHUs TeKYIlel aTTecTalun

Texywue ammecmayuu He npedyCMampusaOmcs.

4.2 ®oH/ OLIEHOYHBIX CPEACTB JJIsl MPOBeIEHNs MPOMEKYTOUHOMH aTTecTAllNU



Konumponvuvie 6onpocwi (k 3auemy):

1. 3apmaum ecrecTBO3HaHUS. MaTeMaTH4YeCKOE MOJIETUPOBAHUE (PU3NYECKUX MTPOLIECCOB.

2. Marematnueckas ¢usuka. [ToctanoBka kpaeBbix 3a1a4u. CyliecTBOBaHUE U €IUHCTBEHHOCTh
pemieHus. KoppekTHOCTh U HEKOPPEKTHOCTb.

3. OOparnble 3amaun. Knaccudukanus muddepeHunanbHbIX ypaBHEHHH B YaCTHBIX

MIPOU3BOIHBIX.

YpaBHEHHUE TEIUIONPOBOAHOCTH U BOJTHOBOE YpaBHEHHUE.

CranuoHapHbIe IPOLECCHI U JUTUIITUYECKUE YPABHEHUS.

DeMeHTHl TeOpUr NoTeHIHaNa. IHTerpanbHbie onepaTopsl TCOPHH MOTEHIHATIA

dyHaameHTanpHOe perieHue ypaBHenus Jlamnaca. [lorenuuansl mpocToro u JBOMHOIO €04,

00bEMHBIN MOTEHIHAT.

8. Ilorenmman PoGena. lHTerpagbHbIe ONepaTophI.

[TpencraBnenne pyHkuii norenuanamu. Jlemma HoBukosa. [loaHBIE CHCTEMBI TOTEHIIUAIOB

9. Tlonnora caBUroB (yHIaMEHTAIbHOIO pellleHus ypaBHeHUs Jlamaca B MOAIPOCTpaHCTBE
TFapMOHUYECKUX (PYHKITUH.

10. CucteMbl MOTEHIMANOB IMOJIHBIE Ha TpaHure obnactu. [lomHora MoauduUIMPOBAHHBIX
CHCTEM, MOJIy4EeHHBIX U3 ()YHJAMEHTAIBHOTO PEIICHHS .

11. Anroputmsl 3a/1a4 MaTEMaTHIECKON (PU3UKH. ATTOPUTM 3a1a4u PobeHa.

12. Buytpennsis u BHemHsIs 3ana4a Jupuxie s ypasHenus Jlamnaca u [lyaccona.

13. BuyTtpeHHss 3afada W BHeWIHssA 3anada Heiimana nns ypaBHeHus Jlammaca u ypaBHEHHS
Ilyaccona.

14. I'pannyHOeE yrpaBieHue Temneparypoil. burapmonnyeckoe ypaBHeHue.

15. MonenupoBanue GU3NIECKUX MPOILECCOB. 3a1a4l MAaTEMAaTUICCKON (PH3UKH.

16. [Ipumepsl 3a1a4 MaTeMaTUyeCcKoi Gu3uKku. 3aaua pacnpocTpaHeHHs Teria.

17. 3amaya xonebanmii CTpYHBI WK MeMOpaHbl. CTaliOHAPHBIE TIPOIIECCHI.

18. OcHoBHble TUTBI OU((EepeHIINANTBHBIX YpaBHEHUNW B YACTHBIX MPOU3BOAHBIX BTOPOTO
nopsika. [loctaHoBka KpaeBbIX 3ajad.

19. Aaroput™msbl pacuera IIOCKONapaUIeTbHBIX TEUSHUHN HIeaTbHON HEC)KUMAEMOM JKUKOCTH.

20. AnropuTMBI pereHus 3a1a4 00 yrpaBiIeHHH TEMIIEPATypOil.

No ok

5. IlepeyeHb OCHOBHOII M JOMOJHHUTEJIbLHOW y4eOHOW JHUTEpPaTypbl, HEOOXOAUMOI
JJIs1 OCBOCHMS TN CHUILTHHBI (MOXYJIA)

5.1 OcHoBHas TUTEpaTypa:

5.1.1. JIzepxxunckuii, P.M. YpaBHeHuss Matematuueckoil ¢usuku: kypc nekuuit / P.U.
J3epxxunckuii, B.A. JlorunoB; MunuctepctBo TpaHcnopra Poccuiickoii ®enepauuu,
MockoBckas rocylapCTBEHHasl akaJeMHsi BOJIHOro TpaHcnopTa. - MockBa: Anbranp: MI'ABT,
2015. - 67 c.. wn - bubmmorp. B kH.; To xe [Dnekrponnsii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=429675

5.13. EmenbsnoB B.M. VpaBHenuss Marematnueckod ¢usuku. Ilpaktukym 1o
pemenuto 3ana4: y4e0. mocodue / B.M. EmenbsnoB, E.A. PribakuHa. — DIeKTpoH. JaH. —
Cankr-IlerepOypr : Jlamp, 2016. — 216 c. - ISBN 978-5-8114-0863-4 — [DneKTpoHHBIN
pecypc]. — URL: https://e.lanbook.com/book/71748 (06.04.2018).

5.1.4. Anekcannpos, [1.B. Benenue B ruapoaumHamuky : ydeOHoe mocobue / JI.B.
Anexcanapos, A.FO. 3ybapes, JI.FO. Hckakosa. - ExarepunOypr : M3natenscTtBo Ypalibckoro
yauBepcureta, 2012. - 112 c. - ISBN 978-5-7996-0785-2 ; To ke [DnekTpoHHBII pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=239521

5.3. [lepuonuyeckue 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
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https://e.lanbook.com/book/71748
http://biblioclub.ru/index.php?page=book&id=239521
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 MTOrpaHUYHBIN CJIOW MTPU OOTEKAHWU KPHUIOBOTO MPOdHIIS C
Kpyrosoii Beiemkoi // 3. PAH Mex. xxuak. u raza — 1998. — Ne2. — C. 52 — 57.

4. bynsikun A.B. BuxpeBas siueiika ¢ BpallarolUMCsl BHYTPU IIUJIMHIPOM Ha OBEPXHOCTHU
KpBUIOBOrO mMpodwmis 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.
351361

6. TIlepeuenr pecypcoB  HMH(POPMANMOHHO-TEJIEKOMMYHHKAIMOHHONW  CeTH
«AHTEpHET», HEOOX00UMBIX 1JIs1 0OCBOCHH AUCHUILTHHBI (MoxyJisi): Wikipedia

7. Meroauueckue yKa3aHMsi JJs O00y4alIIMXCH IO OCBOEHHIO JIHCUHUILIMHBI
(Mmonxy.Jist)

B mporecce camocTosATebHON pabOThl KaXIbIi OO0yYaromuiicss Moay4yaeT 3aJaHus 1O
KOKIOMY M3 TpeX pasJelioB IJUCHUIUIMHBL (cM. Tabu. 2.2), KOTOpble HPUHUMAIOTCS IO
COTJIACOBAHUIO C MperoaaBaTesieM (B CIICIHAIBHO Ha3HAYaeMOe BpeMs).

B ocBoeHWW NUCIUTUIMHBI WHBAJTUAAMH U JIUIIAMH C OTPAaHUYCHHBIMH BO3MOXHOCTSIMU
3I0pOBbsl OOJBIIOE 3HAUCHHWE HMEET WHIUBUIyaldbHass ydyeOHas paboTa (KOHCYJIbTAIlMH) —
JIOTIOTHUTEIIFHOE PA3bsICHEHHE YyUeOHOT0 MaTepurara.

NunuBuayanbHple KOHCYIbTAlMM IO TMPEAMETY SBISIOTCS BaXHBIM  (DaKTOpOM,
CIOCOOCTBYIONUM HHIMBUyaTU3allMd O0yYCHHUS U YCTAHOBJICHUIO BOCITUTATEILHOTO KOHTAKTa
MEXJy TpernojaBaTeieM W OOyYalIIMMCS WHBAIUIOM WM JIMIOM C OrpaHUYCHHBIMU
BO3MOXKHOCTSIMH 37I0POBBSI.

8. Ilepeyenb MH(POPMALMOHHBIX TEXHOJIOTHI, UCIOJIb3YeMbIX MPH OCYIIECTBJIECHUHU
00pa30BaTeILHOIO MPoUEcca MO0 AMCHHUILINHE (MOAYJ/II0) (IPH HE0OXO0IMMOCTH)

8.1 Ilepeyenb HEOOXOAMMOT0 NIPOrPAMMHOIO 00eCTICYCHHUS:
JInnieH3upoBaHHBIE TPOrPAMMBbI HE UCIIOJIB3YIOTCS, @ TOJIBKO aBTOPCKUE.

8.2 IlepeyeHn He0OX0AMMBIX HH(POPMAIIMOHHBIX cipaBouHbIX cuctem: Wikipedia
8.3 Ilepeyennb MHPOPMAIMOHHBIX CIPABOYHBIX CHCTEM:

1. CnpaBouno-mipaBoBas cuctema «Koncynbrant [Tmrocy (http://www.consultant.ru)
2. DnextponHas oubnmmoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)

9. MarepunajibHo-TexHHYecKasi 0a3a, HeoOXoaumasi JJsl  OCYIIEeCTBJICHHSA
00pa30BaTeILHOIO MpoIecca Mo JMCHHUILIHHE (MOYI10).

Pacnipenienenrie BHIOB MaTepHalbHO-TEXHUYECKOTO OOECHEYEHHs IO BUAAM 3aHITHH
IpPEJCTaBICHO B TaOIUILE.

HanmenoBanue OcHaIIEeHHOCTh Ilepeuens JIMIIEH3MOHHOTO

CHENMAIBHBIX TOMEIICHUH CIEIMATFHBIX MIOMEIIEHUHI MPOrpaMMHOT0 00ecedeHus!
VYueOHble ayJUTOPUH IS MeOGeinb: yueOHas meOens. CPEJICTBO MOJATOTOBKH
MIPOBECHUS 3aHITHI TexHHn4Yeckue cpencTBa npesenrauuit MS PowerPoint;
JIEKIIMOHHOTO THTIA 0o0ydeHus: 3KpaH, MPOEKTOD, MaTEeMaTHYECKUH IaKeT
(302H, 303H, 308H, 309H, KOMITBIOTED MathCAD
505A, 507A)
VYuebuble  ayautopum st | MeOGenb: yueOHas meOens. WnTepHeT-0pay3eps! st



http://dx.doi.org/10.1017/S0022112097008203
http://www.consultant.ru/
http://www.elibrary.ru)/

MIPOBEICHUS nabopatopHbix | TexHuueckue cpencTsa MPOCMOTpa CalTOB B CETH
pabor, TPYIIIOBBIX U | 00yUYeHUS: DKpaH, MPOEKTOP, WHTepHeT;
WHIWBUAYaIbHBIX KOMITBIOTED € AOCTYIIOM K CETH | CPEACTBO MOATOTOBKU
KOHCYJbTalui «/IHTEpHET» U B 3IIEKTPOHHYIO npesenranuit MS PowerPoint;
(301H, 309H, 316H, 320H) MH()OPMAITMOHHO- MaTeMaTHIECKUN TTaKeT
00pa3oBaTEIbHYIO CPeILy MathCAD
OpraHu3alyu
VYueOHble ayJUTOPUH IS MeoGenb: yueOHas meOens. MaremaTH4yecKkuii TakeT
MIPOBEJICHISI TEKYIIEeH U Texaudeckue cpencTna MathCAD
IIPOMEKYTOYHOM aTTecTaluu 00y4eHHUs: 3KpaH, IPOEKTOP,
(301H, 302H, 303H, 307H, KOMITBIOTED
308H, 308Ha, 309H, 310H,
312H, 314H, 316H, 318H,
320H)
Hdns  caMmocTosiTenbHOW — pabOThl  OOydYalOUIMXCS  MPEAYCMOTPEHBI  MOMEIICHUS,

YKOMILIEKTOBAaHHBIEC CHEIMATM3UPOBAHHON MeOeblo, OCHAIIEHHBIE KOMIIBIOTEPHONU TEXHUKOM ¢
BO3MOXKHOCTBIO MOJKIIOUCHUS K ceTu «HTepHeT» M 00ecledeHreM JO0CTyIa B AJICKTPOHHYIO
nH(OPMaLMOHHO-00pa30BaTENbHYIO CPEAY YHUBEPCUTETA.

HauMmenoBanue nomMelneHun
JUTSL CAMOCTOSITENTEHOM PaOOThI
00yJaronmxcs

OcHallleHHOCThL MOMEIECHUI
JUTSL CAMOCTOSITEIIBHOM PabOTHI
o0yJaronmxcs

Ilepeuens JIMIIEH3MOHHOTO
MPOTPaMMHOTO 00eCTieYeHuUs

Ilomemenue misg
CaMOCTOSITEIbHON PadOTHI
oOyJaronuxcs (YUTATbHBIN 327
Hayunoit 6ubnunorekn)

MeOGenb: yueOHas mebenb
Kommnekt
CTIEINATU3UPOBAHHON MeOeH:
KOMIIbIOTCPHBIC CTOJIbI
O6opynoBaHue: KOMIBbIOTEPHAs
TEXHHKA C MOAKIIOUYECHHEM K
WH(POPMAITUOHHO-
KOMMYHUKAI[MOHHOM CETH

« HTEpHET» M JOCTYIIOM B
ANEKTPOHHYIO UH()OPMAITOHHO-
00pa3oBaTeIbHYIO CpeILy
00pa3oBaTenbHOM OpraHu3alyy,
BeO-KaMephl,
KOMMYHHUKAIIMOHHOE
o0opyoBaHue,
obecrieunBaroIiee JOCTYI K
CEeTH MHTEPHET (IIPOBOIHOE
coeJIMHeHNe U OecrpoBOIHOE

coenuHenue 1o texuonoruu Wi-
Fi)

Wntepuer-Opay3epsl st
IPOCMOTpPa CAUTOB B CETU
WNHurepHer;

CPEICTBO MOJATOTOBKU
npesenranuit MS PowerPoint

Tlomemenue mis
CaMOCTOSITEIbHOMN PadOTHI
obyuaroruxcs (301H, 302H,
303H, 307H, 308H, 308Ha,
309H, 310H, 312H, 314H,
316H, 318H, 320H)

Mebens: yueOHast MmeOenb.
IoxkimoueHne K
WH(POPMAITUOHHO-
KOMMYHHUKAIIMOHHOM CeTH
«/HTEpHET» U JOCTYIIOM B
AIIEKTPOHHYIO WH(POPMAITUOHHO-
00pa3oBaTeNIbHYIO CpEeLy
00pa3oBaTenbHON OpraHu3aluu

Wntepuer-Opaysepsl A
IPOCMOTpa CAUTOB B CETU
WNurepHer;

CPENICTBO MOATOTOBKH
npesenranuit MS PowerPoint




