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PaGouas mporpaMmma AUCHUIIIMHBI «MeTox 0a3uCHBIX MOTEHIIHAIIOB)» COCTABJICHA B COOTBET-
ctBuu ¢ ®I'OC BO no cnenuansroctu 01.05.01 @ynnameHTalibHble MATEMaTHKA U MEXaHHUKA
(ypoBeHb BhICIIETO 00pa30BaHUS: CIICIIUAIUTET).

ITporpammy cocTaBuiI:
JIOLICHT, KaH/
bynskun A. B

PUISNMAP PAYR,

Pabovas mporpamMma AUCHUIUIMHBI YTBEPKACHA HA 3acedaHnu Kadeapsl
MaTEeMaTHYECKUX M KOMITbIOTEPHBIX METO/IOB,
npotokoi Ne 10 ot 07.05.2024.

3aBenyronuii kKageapoit -M
MaTeMaTHYECKUX M KOMITbIOTEPHBIX MeT010B JIexHeB A. B. <

YTBepxk/ieHa Ha 3acelaHu yueOHO-METOINYECKON KOMUCCHH (DaKyybTeTa
MaTeMaTUKU U KOMITbIOTEPHBIX HayK, poTokoi Ne 3 ot 14.05.2024.

[Tpencenarens YMK dakynbrera MaTeMaTHKH fﬁ/
1 KomnbroTepHbIX Hayk HImansko C. I1.

PenensenTrr:

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

Hukutun 0. ., noneHTt kadenpsl TeopeTHuecKoi GU3NKH U KOMIIBIOTEPHBIX TEXHOJIOTHI
OI'bOY BO «KybaHckuii rocy1apCcTBEHHbBIN YHUBEPCUTET



1 ]_Ie.]'l]/l H 3aJa494 H3YyYCHUA JTUCHUILIMHBI

1.1 Ileap u 3aga49u AU CHUAILINHBI

Henp mucrumumabl: «Metoa 0a3uCHBIX MOTEHIIMAIOBY» COCTOMT B OOyYEHUU MPUMEHE-
HUIO COBPEMEHHBIX MaTEeMAaTHYSCKHUX METOJOB JUIS PEIICHHUs 3aja4 eCcTeCTBO3HaHHs ((usuke,
MEXaHHKE XKUJKOCTU U Ta3a, TCOPUH YIIPYTOCTH), UX TEXHUYCCKHUX MPUIOKCHHM, TaK KaK MaTe-
MaTHUYECKHE MOJICIIH, B KOTOPBIX PEIICHUE HAXOIUTCS Pa3JIOKCHHEM 10 0a3MCHBIM MOTCHIHA-
JaMm, SIBJISIFOTCSI IIIMPOKO paclpocTpaHeHHbIMU. [lonydeHue BeIcIiero oOpa3oBaHUs, TO3BOJISIO-
IIEr0 BBITYCKHUKY YCIIEITHO padoTaTh B U30pPaHHOHN cdepe MeATSIBHOCTH ¢ MPUMEHEHUEM CO-
BPEMCHHBIX MaTEMaTHIECKIX METOJIOB.

1.2 3amaum JUCHUINIMHDL:

O3HaKOMJICHHE CTYICHTOB C METOAOJOTUUYECKUMHU TMOX0aMH, ITO3BOJISIONIUMHU CTPOUTH
aJleKkBaTHbIE MaTeMaTHYEeCKHUE MOJCIN B 3ajJadyax €CTECTBO3HAHHUS, MCIOJIL30BaTh MaTeMaTH4e-
CKOe omnucaHue (HU3NYECKUX SBIICHUH; O3HAKOMJICHHE C HEKOTOPBIMHU ITUPOKO PaCIpOCTpaHEH-
HBIMH MOJCIISIMU (DU3UKHU (B OCHOBHOM MEXAHUKH) M OCHOBHBIMU METOJIaMHU MCCIICIOBAHUS 3TUX
MOJIEJIEN.

1.3 MecTo 1MCcUUNIUHBI (MOAYJIfA) B CTPYKTYype
00pa3oBaTeJIbLHON MPOTrPaMMBbI
JuciumnHa «Metoj 0a3UCHBIX MTOTSHI[MATIOBY» OTHOCHTCS K 00s3aTeIbHOM YacTu bio-
ka 1 «/luctumiunel (Mogysu)» yuyebHoro muaHa. JucuuniauHa 6a3upyercss Ha 3HaHUAX, MOTY-
YEHHBIX TI0 CTAHJAPTY BBICIIETO 0Opa30BaHUs, U SBIISICTCS OCHOBOH JUIS PEHICHHS MCCIIEAOBaA-
TEILCKUX 3ajad.

1.4 TlepeyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs MO AUCHUNINHE (MOY.I10),
COOTHECEHHBIX C IVIAHNUPYEMbIMH Pe3y/JIbTATAMH OCBOEHHS 00pa30BaTe/JbLHOM
NPOrpaMMbl

ITponiecc u3ydyeHUs AUCHUILUIMHBI HANIpaBlieH HA (OPMHUPOBAHUE CIETYIOIIUX KOMIIETEH-

ouu.

Kon n HaumeHoBaHue nHIUKATOpa™®

Pe3ynbrarhl 00y4eHHUs 110 TUCIUTIINHE
JIOCTHIKECHHSI KOMIIETEHIIUU

OIIK-2 CriocobeH co3/1aBaTh, aHATM3UPOBATH M PEATM30BHIBATH HOBBIE MATEMATHYECKIE MOJICITH B
COBPEMEHHOM €CTECTBO3HAHWH, TEXHUKE, DKOHOMUKE H yIIPaBICHHN

OIIK-2.1 — 3HaeT MaTeMaTH4ECKue MOJIENIM | 3HAET OCHOBHBIEC MOHATHSI, METOJIBI U IPOOJIEMATUKY
CTaHIAPTHBIX 3a/1a4 B 00J1acTH Npodeccro- | MaTeMaTHYeCKOI0 MOJIEIUPOBaHHUS

HaJIbHOM EATENIbHOCTH YMeet npoBoANTE BEIOOp OTHOIIEHUH 1 3 dekToB,
YUUTBIBAEMBIX TIPU COCTABJICHUHN MAaTEeMaTHUECKIX MO-
neneu

Brnaneer HaBbIKaMH TPOBEPKHU a/IeKBaTHOCTH MaTeMa-
THYECKHUX MOJIEIei

MK-1 — Criocoben GpopMynrpoBaTh U peniaTh akKTyallbHbIE U 3HAYUMBIE 33]a9u (pyHIaMEHTAILHON U
MPUKJIaJHON MaTEeMaTUKU

IIK-1.1 — 3HaeT OCHOBHEIE IOHATHA, HACHU U 3HaeT OCHOBHBIC MOHATHA, MECTOJbI U PE3YJIbTAThLI TCO-

METOABI Q)YHHaMeHTaHBHLIX MareMaTu4de- pun 0a3uCHBIX IIOTCHIIMAJIOB

CKHX OTUCIHUIIINH JJId PEIICHUA 0a30BEBIX YMeeT unciieHHO pemaTh TUIOBBIC 3aAa4u, IIPUBOASA-

3aga4 e K MCTOAY 0a3HCHBIX IIOTCHIIMAJIOB B 3aga4ax €CTC-
CTBO3HAHUA

BnaneeT HaBbIKaMU ITPUMCHCHUA METO/10B 0a3MCHBIX
IIOTCHIIMAJIOB B 3aga4aXx €CTCCTBO3HAHUA

K-1.2 — Ymeer nepeaaBaTb pe3ybTaThbl 3HaeT OCHOBBI MCETOJO0JIOTUH MPEIOJaBaHUA METOa
MPOBECACHHBIX TCOPETUICCKUX U NNPUKIIAA- 0a3UCHBIX IIOTCHIIMAJIOB B 3a1a4ax €CTCCTBO3HAHUA




KO,I[ 1 HAUMCHOBAHUEC I/IH,I[I/IKaTop.':l’X<

PC3yJ'H>TaTLI O6y‘l€HI/I$I IO JUCHUILINHE
JOCTHXKCHHUA KOMIICTCHIIUN

HBIX WCCJICIOBAHHI B BHJIE KOHKPETHBIX YMeer crucTeMaTU3UPOBAHHO U3NTaraTh OCHOBHBIC TIOHSI-
MPEIMETHBIX PEKOMEHIAINI B TEPMUHAX THS M PE3YJILTAThl METO/[a OA3UCHBIX MOTECHIINAIOB B
MpeaMeTHON 00acTu 3ajJ]ayax eCTECTBO3HAHHUS

Brameer HaBbIKaMu IIpenoiaBaHus OCHOB MeTo1a Oa-
3UCHBIX IIOTEHIINATIOB

IK-1.3 — CaMOCTOSATENBHO U KOPPEKTHO 3HaeT MOCTaHOBKU KJIACCUYECKUX 3a7a4, PeIIaeMbIX
pemraeT craHgapTHeIC 3a7a9u pyHIaMEH- METOIOM 0a3UCHBIX IIOTEHIIHAJIOB
TaILHOM M MPUKIIATHON MaTeMaTHKH YMeeT MpUMEHATh METOT 0a3UCHBIX MTOTCHITHAIOB K

MPAKTUYECKU BOZHUKAIOIIMM 3aj[ad9aM
Brnageer HaBbIkaMu pellieHHs MOTYMHEHHBIX 3a7ad,
BO3ZHUKAIONINX B 007aCTH OA3WCHBIX TOTEHITHAIOB
IIK-1.4 — lmeeT HaBBIKK PEIICHUS MaTeMa- | 3HAET O MOTECHITHAIBHON A (HEKTHBHOCTH TPUMEHEHUS

THYECKHX 3a]1a4, COOTBETCTBYIOIIUX KBa- MaTeMaTUYECKUX METOJIOB MPHU MIPOBEICHUN HAYUHBIX U
JTU(UKAIIY, BOSHUKAIOIIUX TIPH MTPOBEIC- MPUKIAAHBIX UCCIEOBAHMIMA

HUUW HAYYHBIX U MPUKJIAIHBIX UCCIIET0BA- YMeeT coCTaBIIATh 337a9 C YIETOM IPUMEHUMOCTH
HUI MeToAa Oa3UCHBIX ITOTEHIMAIOB

Briazgeer HaBpIKaMu amanTanyy oomero Meroaa oasuc-
HBIX ITOTCHIIMAJIOB K OCO6CHHOCT$[M IIOCTAHOBOK HpI/I-
KJIAJHBIX 33134

2. CTpyKTYypa " coepkaHue TUCHUILTHHBI

2.1 PacnpeaesieHue TPYA0EMKOCTH JUCHUILJIMHBI 10 BUIAM padoT

OO11ast Tpy10EMKOCTD TUCIMIIMHBI COCTABIIACT 2 3a4. €., UX pacrpeieeHue Mo BHIaM
paboT NMpeACTaBICHO B TAOIHIIE.

Bun yuebnoit paboTbl Bcero CemecTtpbl
4acoB (dacer)
9

KonrakTHas pa6ora, B TOM yHcIe: 34,2 34,2
AyIuTOpHBIE 3aHATHS (BCEro): 30 30
3aHATHA NEKIINOHHOIO TUIIA 10 10 - - -
JlaGoparopHble 3aHATHS 20 20 - - -
HNuas koHTaKTHasi padora: 4,2 4,2
KonTpons camocrostensHoi paborst (KCP 4 4
ITpomesxytounas arrecrauus (MKP) 0,2 0,2
CamocTosiTeIbHAsi paboTa, B TOM 4HcJIe: 378 | 378
ITpopaboTka yueOHOro (TEOPETUIECKOro) MaTepuaa 10 10 - - -
BeinonHeHue WHAMBHTyaIbHBIX 3aaHUN 11 11 i i i
(moaroToBKa cOOOIIEHUH, TPE3EHTAIHI)
Pegepar 10 10 - - -
KoHTpoJb: - -
ITogroroBka k 3a4€Ty 6,8 6,8
OO0mas Tpy10eMKOCTh | 4ac. 72 72 - - -

B TOM YHCJIC KOHTAKTHAs 342 |342

pabora

3a4. ]l 2 2

2.2 CTpyKTypa AUCUMILIUHBI:
Pacrnipenenennie Bu10B yueOHOM pabOThI M UX TPYIOEMKOCTH IO pa3ienaM JUCIUILINHBL.



No KonnuecTBo yacos
- AynuropHas CamocTrosTenbHas
pas- HaumenoBanue pasnenon
Bcero pabota pabora
e 1] P | I3
3anaun ecTECTBO3HAHUS.
MaremaTHyeckoe MOJICIIMPOBAHNE
1 (hM3UIecKuX MpoIeccoB. 3a1auu Ma- 16 ) 4 _ 10
TeMaTHdeckoi (M3MKH (3a71ada pac-
MPOCTpaHEHUs Teria, 3aa4n KoJie-
OaHWl CTPYHBI FITH MEMOPAaHBI).
3JeMEHTHI TCOPHH MOTCHIINAIA.
[MonHpIe cHCTEMBI TOTEHIIUAIIOB.
2 ITocTaHOBKa KpaeBbIX 3a/1a4. 25 4 8 - 13
AJTOPUTMBI PEIICHUS 3a/1a4 MaTeMa-
THYECKOH (U3UKH.
MonenupoBanue GpU3MIECKUX MPo-
neccoB. CTanoHapHbIC U HECTAIHO-
HapHbIe Tpouiecchl. Tumbl qudde-
PCHIMATBHBIX YPAaBHEHUH B YaCTHBIX
3 MPOU3BOAHBIX BTOPOTO HOPSAKA U 26,8 4 8 B 148
cnenudurka METOI0B, MPUMEHSIEMbIX
JUTSL HAXO0XKJICHUST MHOXECTB UX Pe-
LIEHU.
HUmoeco no oucyuniune: 10 20 37,8
2.3 Conep:xanue pa3iesioB JUCHUILIMHBI:
2.3.1 3aHATHA JEKIMOHHOTO THIIA
Ne HaumenoBanue Conepanme paszena dopma TeKyIero
paszena KOHTpPOJIA
1 2 3 4
1 [3amaum ectectBo3na- |1.1 MaremaTuueckas ¢usuka. [loctaHoBKa Omnpoc
HUSL. KpaeBbIx 3a1a4. CylecTBOBAHUE U €/INH-
MareMaTrueckoe Mo- CTBEHHOCTh PEIICHHUS.
nenupoBanne guznye- (1.2 KoppekTHOCTh 1 HeKoppeKTHOCTh. OOpart-
CKHUX TMPOIIecCcoB. 3a- HBIC 33/1a4H.
nmaun Matemarndeckoii|1.3 Knaccudukanus auddepeHmanbHbIx
¢bu3mnky (3a1aya pac- ypaBHEHUI B YaCTHBIX MTPOU3BOJIHBIX.
MPOCTPaHEHUsI TeTIa, YpaBHEHHE TETUIONPOBOJIHOCTH U BOJTHOBOE
3a7auu KojeOaHui ypaBHeHue. CTalioHapHbIE TPOIECChl U
CTPYHBI WJIK MeMOpa- SITUIITHYECKUE YPABHEHUSI.
HBI).
2 |DneMeHTHI TeOpHH 1.1 HWHaTerpaibHBIE OMEPaTOPHI TEOPUH MTOTEH- Ompoc
noteHiuana. [lomHpie nuana. OyHaaMeHTaIbHOE PEIIeHUE YPaB-
CHCTEMBI IOTEHI1A- HeHus Jlanmaca.
JIOB. 1.2 TloTeHIMaJbI IPOCTOTO U JIBOMHOIO CJIOS,
ITocranoBKa KpaeBbIX 00BEMHBIN TIOTEHITHAI.
3az1a4. 1.3 Tlorenuman PoGena. HTerpanbHble onepa-
AnropuTtMsl 3a1a4 TOPBL.
MareMaTuyeckoil pu- 1.4 [IpencraBnenne GyHKIMIA TOTEHIIMAIAMHY.
3UKH. Jlemma HoBukoga.
3 [Mogenuposanue ¢u- |3.1 [lomHOTa CABUTOB QyHIAMEHTAILHOTO Pe- DK3aMeH

SUYCCKHUX ITPOLICCCOB.
CTaI_II/IOHapHBIe n HEC-
CTAllMOHAPHBIC IPO-

3.2 Cuctembl NOTEHIIMAJIOB MOJHBIE HA TPAHULIC

IIeHus1 ypaBHeHus Jlarmaca B noamnpo-
CTpaHCTBE rapMOHNYECKUX (DYHKUIUH.




reccsl. Turer qudde-
PEHIMAIILHBIX ypaB-
HEHUI B YaCTHBIX
MIPOU3BOHBIX BTOPOTO
TopsiiKa M criennduka
METOJIOB, TPUMEHSIC-
MBIX JIJIsl HAXOKICHHUS
MHOKECTB MX pelie-

obnactu. [lonnota MognUIIMPOBaHHBIX
CHCTEM, [OJYYEHHBIX U3 GyHAaMEHTaIbHO-
TO pPeLeHMS.

3.3 Anroputm 3anaun PoGena. Buytpennsis u
BHENIH:AA 3a1a4a [upuxiie 1 ypaBHEHHS
Jlannaca u Ilyaccona.

3.4 BHyTpeHHsA4 3aa4a U BHEIIHSAA 3aJa4a
Helimana s ypaBHeHus Jlarmiaca u ypas-

HHWM.

Henus [lyaccona. burapmonnueckoe ypas-
HEHHUE.
3.5 I'paHn4HOE ynpaBieHHE TEMIIEPATYPOH.

2.3.2 3ansATHs ceMMHAPCKOro TUna YII He npeaycMOTPEHBI.

2.3.3 JlaGopaTopHbIe 3aHITUSA

Ne HanmenoBanue ®opMa TeKylero
pazn- pasnena HanmeHoBaHMe 1a00paTOPHBIX padbOT KOHTpOA
nerna

1 CMm. Tabmuny  (3amaun mMateMatudeckoil gpusuku (3amada pac- Ompoc
231 MPOCTPAHEHHUs TEIUIA, 3a]]a4i KOoJIeOaHHid CTpy-
HBI WJIK MEMOpaHBbI).
2—-3 | Cwm. tabmumy |PyHAAMEHTANbHOE  pEIIEHHUE  YPaBHEHMS Omnpoc
231 Jlarmaca. IloTeHuuanbl MpocToro U JBOWHOIO
cllos, 00beMHBIN MoTeHIMan. PyHaaMeHTalb-
HOE PEUICHNE YPaBHEHUS TETJIONPOBOIHOCTH.
4 CMm. Tabmuny  [UucieHHbIE METOBI PELIeHHS 3aa4 CO CTap- Omnpoc
231 mmM orieparopom Jlarmnaca, runepoonnyecKue
CHCTEMBI 2X2 MEPBOTO MOPSIIKA, 3a/1a4H, CBO-
JSTHecs K ONTapMOHHYECKOMY YPaBHEHUIO.

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX Pa0doT (IIPOEKTOB)
KypcoBsie pabotsl YII He peycMOTpEeHBI.

2.4 TlepeyeHb y4eOHO-MeTOAHYECKOr0 o0ecnedeHUs! VISl CAMOCTOSATEIbLHON PadoThl
o0yyawmmxcs mo AMCHUIIUHE (MOIYIIO)
CamocrodTenbHas paboTa CTYACHTOB MO AUCLUUIUIMHE BKIIOYAET CIeIyIOIUe BUBI J1es-
TEJIBHOCTH:
— popalbOoTKy M aHAJIN3 JEKIIMOHHOTO MaTepuaa;

— U3y4eHue y4eOHOH JINTepaTypsl;

— nouck uHpopMaiu B cetu MIHTEpHET 1O pa3IUuHBIM BONIPOCAM;
— pelieHue 3a1a4 o TeMaM Kypcea;

— paboTy ¢ BOIpOCaMu JIJIsi CAMOTIPOBEPKH;

— IOITOTOBKY K KOHTPOJLHOM padoTe;

— MOJATOTOBKY K 3a4€Ty.

[TepedyeHn yueOHO-METOIUIECKOTO 00€CTIeUeHUS TUCIUTTMHBI PEICTABIICH B TAOJIHIIE.

paboTHI

Bung camocrostensHOU

[TepedyeHs yueOHO-METOIUYECKOTO 00ECTICUCHUS TUCITUTLTMHBI
TI0 BBITTOJIHEHUIO CAMOCTOSITEIbHON pabOThI

MY KOHTPOIJIIO

[ToaroroBka K Tekyie-

Metoanyeckue yKa3aHus JUTsl TOJATOTOBKH K 3aHSATHSIM JICKIIH-
OHHOTO W CEMUHApCKOTO TUMA. YTBEp)KICHBbI Ha 3acelaHUH
CoBera (pakynbTeTa MaTeMaTHKU M KOMIIBIOTEPHBIX HayK
®I'BOY BO «Ky6I'Y». IIpotokos Ne 5 ot 05 mast 2022 .




MeTtoauueckue ykazaHus MO BBIMOJIHEHUIO CaMOCTOSITENIbHOM
paboTbl oOyuaromuxcs. YTBep)KIeHbl Ha 3aceganuu CoBera
(dakynapTeTa MaTeMaTUKA U KoMmmbloTepHbIX Hayk PI'BOY BO
«Kyo6I'VY». ITporokon Ne 5 ot 05 mas 2022 r.

MeTtoauueckue yka3zaHus 1O MCIOJIb30BAaHUIO HHTEPAKTUBHBIX
METOOB 00y4eHus. YTBepkIeHbl Ha 3acenanuu Cosera (a-
KyJbT€Ta MaTEMaTHKU W KOoMHbIOTEpHBIX Hayk PI'BOY BO
«Ky06I'Y». ITporokon Ne 51 ot 05 mast 2022 r.

Mertoanyeckne yka3aHus IO IMOJITOTOBKE 3cce, pedeparos,
KypCOBBIX paboT. YTBepxkaeHbl Ha 3aceganuu CoBeta Qaxyiib-
TeTa MaTeMaTUKM M KommbloTepHbiXx Hayk PI'BOY BO
«KyoI'Y». IIpotokos Ne 5t ot 05 mas 2022 r.

2. |BemosiHeHHE 1abopa-
TOPHBIX paboT U pac-
YEeTHO-TPapUIECKUX
3alaHUI

Mertoanyeckue yka3aHHs IO BBIIOJHEHUIO J1a0OPaTOPHBIX
pabot. YTBepkaeHnsl Ha 3acenanuu CoBeTa (hakynpreTa MaTe-
MaTUKHM U KoMIbioTepHbIX Hayk PI'BOY BO «Ky6I'Y». IIpo-
TokoJ1 Ne 5 ot 05 mas 2022 r.

Meroauueckue yKa3aHus 110 BBIIOJHEHHMIO PacyeTHO-
rpapuuecKkux 3aJaHui. YTBepkIeHbl Ha 3acenanuu Cosera
¢bakynbTeTa MaTeMaTUKU U KOMIIbIoTepHbIX Hayk PI'BOY BO
«Ky06I'Y». [Iporokos Ne 5 ot 05 mas 2022 r.

3. |[loxmroroBka u oopm-
JICHUE OTYETOB I10
MPAaKTHKE

1. Meroauueckue yka3aHHUsS MO TOATOTOBKE M O(OPMIICHHUIO
oTyeTa IO NpakTUKe. YTBepKAeHbl Ha 3acenanuu Coseta (da-
KyJIbT€Ta MAaTeMaTUKU M KoMIibloTepHblx Hayk ®I'BOY BO
«Ky6I'Y». IIporokon Ne 5 ot 05 mas 2022 r.

4. |BbimonHeHue U 3ammra
BBIITYCKHOM KBau(u-
KallMOHHOM paboThI

1. Metoauueckue yka3aHMs 10 BBIMOJHEHUIO U 3allUTE BbI-
MyCKHOW KBalM(UKalMOHHOW paboThl (OakanmaBpuar, Maru-
CTpaTypa, CHelHaIUTeT). Y TBEpKIAeHbl Ha 3acenanuu Cosera
¢dakynbpTeTa MaTeMaTUKU U KoMIbloTepHbIX Hayk @I'BOY BO
«Ky6I'V». ITporokon Ne 5 ot 05 mas 2022 r.

VY4eOHO-MeTOIMYECKHNE MaTepuasbl JUIsl CaMOCTOSITENIbHOM pPadOThl 00ydaroIUXCs M3
YHCiIa MHBAIK/IOB U JIUI] C OTPAaHUYEHHBIMU BO3MOXKHOCTAMU 310poBbs (OB3) mpenocrasnstorces
B (hopMax, aJalTUPOBAHHBIX K OTPAHWYCHUSM UX 37I0POBbS U BOCHIPUATHS HH()OPMAIIIH:

Jist U1 ¢ HapyIIEHUSIMH 3pEHMSL:

— B lle4yaTHOU (hopMe yBeIMUYEHHBIM HIPU(TOM;

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA;

— B ¢popMe ayaunodaiina;

— B reyatHoi (opme Ha si3bike bpaitns.
JInst AL ¢ HapyIeHUs MM CITyXa:

— B I1e4aTHOH (hopme;

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.
JUist Ta1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO amnmapaTta:

— B TIeYaTHOM (opme;

— B (popMe 2IEKTPOHHOTO TJOKYMEHTA;

— B ¢popMe ayauodaiina.

I[aHHLIfI MEPCUCHb MOXKCT OBITh KOHKPCTU3UPOBAH B 3aBUCUMOCTU OT KOHTUHI'CHTA O6y—

Haromuxcs.




3. O6pa3zoBarTe/ibHbIE TEXHOJIOTUMN:

Paz0bop mpakTHueckux 3ajad ¥ MPUMEPOB, MOJCTUPOBAHHE CUTYallMi, MPUBOIAIIMX K
TEM WM UHBIM OIIMOKaM B IIpOrpamMMe, BbIpaOOTKA HaBBIKOB BBIABJICHUS M UCIPABJICHUS OLIU-
00K B mpolecce HamucaHus IporpaMMsbl. [IOCTpoeHHE TECTOBBIX NMPHUMEPOB JJIsl BBISBICHUS
OmMOOK B MporpaMMme U cpaBHEHUS 3()()EKTUBHOCTH PA3TUYHBIX aJITOPUTMOB.

JUis AU ¢ OrpaHUMYEHHBIMM BO3MOXKHOCTSIMU 3/10pPOBbSI IIPEJYCMOTPEHA OpraHMU3aLus
KOHCYJITALIMM C UCIOJIb30BAHUEM JIEKTPOHHOM IIOYTHI.

Hcnoab3yemble HHTEPAKTHBHBIE 00pa30BaTe/IbHbIC TEXHOJOTHH:

Ce- | Bug 3ansatus Hcnonb3yeMble HHTEPAKTUBHBIC 00pa30BaTeIIbHBIC Koi-Bo
MECT TCXHOJIOTUHA qacoB
p
Jlaboparopusie | Jluckyccus Ha TeMy: «3aadud MaTeMaTHIeCKON Qu3n- 6
9 | zansaTHs KM (33J1a4a pacnpocTpaHeHHS TeIlia, 3a/1a4u KoJieoa-
HUH CTPYHBI HJIM MEMOPAHBI)»
Juckyccus Ha Temy: «DyHIaMEeHTaIbHOE PeIICHUE 8

ypaBHenus Jlamutaca. [loTeHnmanel mpocToro U 1BOM-
HOTO CJ10s1, 00beMHBII noTeHuan. @yHJjaMeHTalIbHOe
penieHne ypaBHEHHMsI TEIUIONPOBOIHOCTH

Juckyccus Ha TeMy: «HuCIIEHHbBIE METO/IBI PELICHUS 8
3ajad co crapimum oneparopoM Jlamaca, runepoosiu-
YECKUE CUCTEMBI 2X2 NIEPBOrO MOPsAIKA, 3aJa4l, CBO-
Jsmyecs K OUrapMOHHMYECKOMY YPaBHEHHIO»

Hmoeo: 22

4, OHeHO‘{HLIe cpeacrBa i TEKYHIECT0 KOHTPOJIA YCIEBAEMOCTH H
l'[pOMe)KyTO‘{HOﬁ arTrecranmummn

KoHTposnbHbIe BOMPOCH (K 3a4eTy):

3anaun ecTecTBO3HAHUSA. MaTemMaTHueckoe MOJEINPOBaHNe (PU3NUECKUX IPOLECCOB.

2. MaremaTunueckas ¢usuka. [ToctanoBka kpaeBbix 3aau. CylecTBOBAaHUE U €IUHCTBEHHOCTh
pemienusi. KOppeKTHOCTh U HEKOPPEKTHOCT.

3. O6partnsle 3anaun. Knaccuduxanusa nuddepeHnnanbHbIX YypaBHEHUH B YaCTHBIX MPOU3BO/I-

HBIX.

YpaBHEHME TEILIONPOBOAHOCTH U BOJIHOBOE YPaBHEHHUE.

CranuoHapHbIe IPOLECCHI U JUITUITUYECKUE YPaBHEHUS.

DneMeHTHI TEOpUM NOTEHIMANA. MIHTerpanpHble onepaTophl TEOPUU OTEHIMAIA

dyHnaMeHTaIbHOE penieHue ypasHeHus Jlarutaca. [loTeHnnanesl mpocToro u JIBOMHOTO €04,

00BEMHBIH MOTEHIHAI.

8. Tlorenmman Pobena. HTErpagbHBIC OMIEPATOPHI.

[TpencraBnenue ¢pynkuuii noreHuuanamu. Jlemma HoBukosa. [TonHble cCTeMBI TOTEHIIATIOB

9. TMomHoTa cnBUTOB (hyHIAMEHTAIBHOTO pEIleHHUs ypaBHeHHUs Jlaruraca B TOIPOCTPAHCTBE
rapMOHUYECKUX QYHKIUH.

10. CucTteMbl MOTEHIIMAIIOB TOJIHBIE Ha rpaHulie obiactu. [lomHoTa MOIUPHUIMPOBAHHBIX CH-
CTEM, MOIY4YEHHBIX U3 (PyHIaMEHTAIbHOTO PEIICHUS.

11. Anroput™msl 331a4 MaTeMaTuyeckon pusuku. Anroputm 3aaauu PoOena.

12. Buytpennsis u BHeLHss 3a1a4a Jupuxie as ypasaenus Jlamnaca u ITyaccona.

13. BHyTpeHHsIs1 3ajaua W BHEIIHss 3amada Heiimana anst ypaBHenus Jlammaca W ypaBHEHHS
Ilyaccona.

14. I'pannyHOE ympaBieHue Temneparypoil. burapmonnyeckoe ypaBHeHue.

15. MogenupoBanue pU3NIECKUX MPOLECCOB. 3a1a4l MaTeMaTHUYECKON (PU3HUKH.

16. IIpumepsl 3ama4 MaTeMaTHIeCKO Gr3uky. 3amada pacpoCTpaHEHUs TeIUIa.

=

No ok



17. 3agaua xoneGanuil cTpyHs! WM MeMOpaHbl. CTallMOHApHBIE MPOLIECCHI.

18. OcHoBHbIe THIBI U] GEPEHITNATHHBIX YPAaBHEHUH B YaCTHBIX IIPOU3BOJIHBIX BTOPOTO TOPSI/I-
ka. [locTaHoBKa KpaeBbIX 3a/1a4.

19. Anroput™Mel pacyera IIOCKONapauIeNbHbIX TEUCHUH UI€aIbHOM HEC)KMMaeMOM JKHUIKOCTH.

20. AnropuT™mBbI pereHus 3a1a4 00 yrpaBieHHH TEMIIEPaTypOil.

5. [lepeyeHb OCHOBHOM M JIONMOJIHUTEJILHON y4eOHOH JUTEpaTypbl, He-

00X0AUMOM /151 0CBOCHHS IMCUMIINHBI (MOIYJIs1)

5.1 OcHoBHas nuTEpaTypa:

5.1.1. Hzepxunckuii, P.M. YpaBHeHuss mareMmarudeckoil (Gu3WKU: Kypc jekmuii / P.U.
Hzepxxkunckuii, B.A. JlorunoB; MunuctrepctBo Tpancnoprta Poccuiickoit @enepanun, MockoB-
CKasl rocyJapCTBEHHas akaJeMHsl BOJHOIo TpaHcropra. - Mocksa: Anbraup: MI'ABT, 2015. -
67 c.. wi - bubmmorp. B kH.; To ke [DaexrponHsni pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=429675

5.1.2. Jlunamuyeckue cuctembl u mozaenu Ouonoruu / A.C. bparycs, A.C. HoBoxuios,
A.IL. IInaronos. - M.: ®USMATIJIUT, 2010. - 400 c.- ISBN 978-5-9221-1192-8, 600 3k3. —
[Dnexrponnsiii pecypc]. — URL http://znanium.com/catalog/product/397222 (06.04.2018).

5.1.3. EmenbsiHoB B.M. YpaBHeHuHs MaTemarudeckou ¢usukw. [IpakThkym 1o pere-
HUIO 3a1a4: yue0. mocobue / B.M. EmenbsanoB, E.A. Peibakuna. — DnektpoH. gaH. — CaHKT-
[TeTepOypr : Jlanp, 2016. — 216 c. - ISBN 978-5-8114-0863-4 — [DnekTpoHHBINA pecypc]. —
URL.: https://e.lanbook.com/book/71748 (06.04.2018).

5.2 JlonomHUTENbHAS TUTEPATYpA:

1. Tlpucekun, B.JI. OcHOBBI MeTOJ]a KOHEUHBIX JJIEMEHTOB B MEXaHUKE J1e(OPMHUPYEMBIX
ten: ydeonuk / B.JL. Ipucekun, I'.1. Pactopryes. — HI'TY, 2009. - 240 c. ISBN 978-5-7782-
1287-9. — [DneKTpOHHBIN pecypc]. — URL:
http://biblioclub.ru/index.php?page=book_red&id=436040

2. Anexcannpos, /[.B. Benenue B runpoauHamuky : yueOHoe mocobue / J[.B. Anexcan-
npos, A.YO. 3ybapes, JI.IO. Uckakosa. - ExatepunOypr : 3narenbcTBo YpaabCKoro yHUBEPCH-
teta, 2012. - 112 c. - ISBN 978-5-7996-0785-2 ; To e [DnexrtponHslii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=239521

3. Mutpodanona, O.B. 'maponnnamuka U TemiI000MeH 3aKpPY4YEHHBIX MOTOKOB B KaHajax
AJIepHO-3JIeKTpHUUecKux yctaHoBok / O.B. Mutpodanosa. - Mocksa : @uszmariut, 2010. - 286 c.
- ISBN  978-5-9221-1223-9 ; To ke [OnektponHsii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=68969

5.3. Ilepuoauyeckue n3naHus:

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 TOTpaHUYHBIN CIOM MPHU O0TEKaHWU KPBUIOBOTO MPOGUIIS C
KpyroBoii Beiemkoi // 3. PAH Mex. xxuak. u raza — 1998. — No2. — C. 52 — 57.

4. bynskuH A.B. Buxpesas siuelika ¢ BpalalOUIMMCs BHYTPH LWJIMHIPOM Ha MOBEPXHOCTU
KpbUTOBOro mpoduis npu G6onpmux unucinax Pedinonbnaca // M3B. PAH Mex. xunk. u raza. —
2001. — Ne 4. - C. 87 —92.
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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», HE0OXO00UMDBIX NJIA OCBOEHHS TUCIHUIIHHBI (Moxyas): Wikipedia

7. Meroanyeckue YKazaHusl JQJA O0y4YalOIIUXCHA 10 OCBOCHHMIO
AUCHUILIMHBI (MOIYJIs1)

B mporecce camocToATenbHON pabOThl KaxIblii 0OydaroUMiics MOMy4yaeT 3aJaHus 110
KaXIOMYy M3 TpeX pa3feioB IUCHMIUIMHBI (cM. Tabu. 2.2), KOTOpble NPUHUMAIOTCA IO
COTJIACOBAHUIO C MPETIoaBaTelieM (B CIEIMaIbHO Ha3HAYaeMOE BPEMS).

B ocBoeHHMH IUCHMIIIMHBI MHBAIMIAAMU M JIMIAMM C OTPAHUYEHHBIMU BO3MO>KHOCTSMH
3I0pOBbsI OOJIBIIOE 3HAYEHHWE HMMEET WHAMBHIyalbHas y4deOHas paboTa (KOHCYJIbTallMH) —
JIOTIOJIHUTEIBHOE pa3bsiICHEHUE Y4eOHOro MaTepuara.

I/IH[[I/IBI/IZIyaJILHI)IC KOHCYJIbTalUM 110 HPCIAMETY SABJIAIOTCA BaKHBIM (i)aKTOpOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3alUU OOyUYEHHs U YCTAaHOBJIEHUIO BOCIIMTATEIILHOTO KOHTAKTa
MCXKAY NOperoaaBaTcicM U O6yT-IaIOHII/IMC$I HHBAJIMLJOM WM JIMOOM C OI'PaHUYCHHBIMU
BO3MOXHOCTSIMH 3]I0POBBSL.

8. Ilepeyenbr HHMPOPMAIMOHHBIX TEXHOJIOTHMH, HCHOJb3yeMbIX NpPH
OCYIIECTBJIEHMH 00Pa30BaTeILHOIO MpoIecca no AMCHUIUInHEe (MOAYJ/I10) (Ipu
HEe00X0UMOCTH)

8.1 IlepeyeHb HEOOXOAMMOT0 MPOrPAMMHOI0 00€CIIeYCHMSI:
HHHGHBI/I}’)OB&HHHC IIporpaMMbl HE UCITOJIB3YIOTCS, a TOJIBKO aBTOPCKHUC.

8.2 Ilepeyenbr He00XO0AMMBIX MHGOPMALMOHHBIX CHPABOYHBIX CHCTEM:
Wikipedia

8.3 Ilepeuenb HHPOPMALMOHHBIX CIPABOYHBIX CHCTEM:
1. CnpaBouno-mipaBoBas cuctema «Koncynbrant [Tmrocy (http://www.consultant.ru)
2. DnektponHas oudnmoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)

9. MatepuajbHO-TeXHU4YecKass 0a3a, He00X0AMMAas AJIs1 OCYIIeCTBJICHUS
00pa30BaTeJIbHOI0 MPoIeCcca Mo JUCHUIJINHE (MOTYJIIO).

Pacnpenenenue BUAOB MaTepuaIbHO-TEXHUYECKOTO OOECHEUeHHs M0 BHJIAM 3aHATHN
IpeJICTaBJICHO B TaOIHIIe.

HaumenoBanue
CIEIMAJIBHBIX ITOMEIEHUI

OcHaIIIEHHOCTh
CIICUAJIbHBIX HOMeHIeHHfI

[IepeyeHs NHULIEH3NOHHOTO
MIPOTPAMMHOTO 00ECTICUCHUS

Y4eOHbIe ayTUTOPHUH IS TIPO-
BEJICHUS 3aHATHI JIEKITMOHHOTO
THIIA

(302H, 303H, 308H, 309H,
505A, 507A)

Meb6enb: yueOnass MmeOeb.
TexHU4YecKue cpencTra ooyde-
HUSL: DKPaH, MPOEKTOP, KOMITbIO-
Tep

CPEACTBO MOAIOTOBKHU IIPE3ECH-
taruiit MS PowerPoint;
MaTeMaTI/I‘l€CKI/Iﬁ ITaKET
MathCAD

VYueOHbIe ayIUTOPUH AJIST MPO-
BEJICHUS J1a0OpaTOpPHBIX PadoT,
I'pYNIOBBIX U MHAWBUAYAJIbHBIX

MeOGeinb: yueOHas meOens.
TexHu4yeckue cpencTna ooyde-
HUsL: DKpaH, IIPOEKTOP, KOMIBIO-

WntepueT-6pay3epsl AJs mpo-
CMOTpa CaliTOB B ceTH MHTEp-
HET;



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

KOHCYJIbTallu{
(301H, 309H, 316H, 320H)

Tep ¢ A0CTyNnoM K cetu «MHTep-
HET» U B 3JICKTPOHHYIO HH(OP-
MalMOHHO-00pa30BaTEIbHYIO
Cpe/ly OpraHu3alyu

CpCACTBO MOATOTOBKHU IIPEC3CH-
tauuii MS PowerPoint;
MaTEMATUYECKUI ITAKET
MathCAD

Y4eOHbIe Ay TUTOPHUH IS TIPO-
BEJIEHUS TeKYIIEH U TIPOMEXKY-
TOYHOH aTTECTAINH

(301H, 302H, 303H, 307H,
308H, 308Ha, 309H, 310H,
312H, 314H, 316H, 318H,
320H)

Mebens: yueOHass MeOemb.
TexHn4eckue cpencraa ooyde-
HUS: DKPaH, IPOEKTOP, KOMITbIO-
TEp

MaTteMaTHYECKUH MTaKeT
MathCAD

JI71st caMOCTOSTENPHOM pabOThl OOYYAOIIMXCS MPEAYCMOTPEHBI TOMEIICHHUS, YKOMIUICK-
TOBaHHBIC CHEIMATM3UPOBAHHON MEOENbI0, OCHAICHHBIE KOMIBIOTEPHONH TEXHUKON C BO3MOXK-
HOCTBIO MOJKIIIOUYCHHS K ceTH «MHTepHeT» U 00ecredYeHreM J0CTyIa B AJICKTPOHHYIO HHGOP-

MalMOHHO-00Pa30BaTEIbHYIO CPENY YHUBEPCUTETA.

HauMmenoBanue nomMelneHumn
JUTSL CAMOCTOSITENTEHOM PaOOThI
00yJaronmxcs

OcHallleHHOCTE MOMEIIECHUI
JUTSL CAMOCTOSITEIIBHOM PabOTHI
00yJaroNuxcs

Ilepeuensb JIMIIEH3MOHHOTO
MPOrpaMMHOTO 00ecTiedeHus

ITomenienue nis caMocTos-
TENBHON pabOTHI 00yUYAIOIITIXCS
(anTanbHbI 3an Hay4Hoit Ono-
JINOTEKH)

MeOGenb: yueOHas mebenb
Kommnekr cnenuann3upoBas-
HOU MeOeNTn: KOMIIbIOTEPHBIC
CTOJIBI

O6opynoBaHue: KOMIBbIOTEpHAs
TEXHHUKA C TIOJKITIOUCHHEM K
UHPOPMAIMOHHO-
KOMMYHUKAIIMOHHOU ceTu «H-
TEPHET» U JIOCTYIIOM B 3JICK-
TPOHHYO HH()OPMAIIMOHHO-
oOpa3oBaTenbHY0 cpeay o0pa-
30BaTeNbHOMN OpraHu3aIuu, Beo-
KaMepbl, KOMMYHHUKAITHOHHOE
o0opyioBaHue, 00eCIeUNBaI0-
1Iee JIOCTYI K CETH HMHTEPHET
(mpoBOHOE COeMHEHNE U Oec-
MPOBOJIHOE COCTUHEHUE O TEX-
Hosoruu Wi-Fi)

Wntepuer-6pay3epsl AJs Mpo-
CMOTpa CalTOB B ceTH MHTep-
HET;

CpEJICTBO MOJTOTOBKH Mpe3eH-
taiuit MS PowerPoint

[Tomemnenune st caMmocTos-
TENBHON pabOTHI 00yUJAIOIITIXCS
(301H, 302H, 303H, 307H,
308H, 308Ha, 309H, 310H,
312H, 314H, 316H, 318H,
320H)

Mebens: yueOHast MmeOenb.
[Noaxmouenne xk nHGOpMaLu-
OHHO-KOMMYHHKAITMOHHOW CETH
«IHTEpHET» U TOCTYIIOM B
3JIEKTPOHHYIO HH(POPMALUOHHO-
obpa3zoBarenbHYyIO cpexy oOpa-
30BATEJILHON OpraHu3aluu

WntepHeT-0pay3epsl AJs Mpo-
CMOTpa calToB B ceTH MHTtep-
HeT;

CpPEJICTBO MOJTOTOBKH MPE3eH-
tarmii MS PowerPoint




