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1. EJIb OCBOEHMA JUCIIUITJIMHbI

JucuunnuHa «YpaBHEHHST € YacCTHBIMU MPOU3BOJHBIMH» BXOJAUT B IpPOrpamMmy
OakanaBpuata «lIpukiagHas maTemMaTHKa W INporpamMMupoBaHue» 1o HampasieHuto 01.03.02
«[Ipuxnagnas matemMaTuka 1 uHGOpMaTHKa» U U3ydaercs B 5, 6 cemecTpax 3 Kypca. Aucuurumny
peanusyer BedepHe-3aounoe otaenenue dakyinpbreta MuEH. Jlucumrumna cocrout u3 4
pasnenoB U 13 TeM U HampaBieHa Ha U3yYEHUE OCHOBOIOJATAIOIINX OIX0A0B K PELIEHUIO 3a/1a4
JUIS yYpaBHEHUH B YACTHBIX IPOU3BOJAHBIX, MOPOXKACHHBIX MPAKTUYECKHUMH MpoOJIeMaMu U
MIPUMEHSIEMBIX B MaTEMaTHYECKON (PU3MKE, COBPEMEHHBIX HHXKEHEPHBIX U MEKIUCIUILINHAPHBIX
UCCIIETOBaHUSIX.

Lenpt0 OCBOCHUSI TUCIMILIMHBI SBJSETCS MO3HAKOMHUTH CTYACHTOB € (pyHIaMEHTaTbHBIMU
MOHATUSIMH U3 00JIACTH YPaBHEHHUM B YaCTHBIX MPOU3BOIHBIX — IPOCTPAHCTBAMU UHTETPUPYEMBIX
u muddepeHuupyembix GyHKuui, npocrpanctBamu CoboneBa U ApYyruMH (yHKIHOHAIHHBIMH
MIPOCTPAHCTBAMH.

2. TPEBOBAHMUA K PE3YJIBTATAM OCBOEHMSA JUCIHUITIJIMHDbI

OcBoeHME NUCLUIUIMHBL «YPAaBHEHMsI C YacCTHBIMU IIPOM3BOJHBIMHM» HAlpPaBICHO Ha
(bopmupoBaHKe y 00yJarOIIUXCS CIEAYIONIMX KOMIIETCHIIUH (YaCTH KOMITETEHIINN ):

Tabnuya 2.1. Ilepeuenv komnemenyuil, Gopmupyemvix y 00yYAIOWUXCL NPU OCBOCHUU
OUCYUNTIUHBL (Pe3VTbmambvl 0C80EHUS OUCYUNTUHDL)

HNHauKaTopbl 10CTHKEHU KOMIIeTeHIMH
Iudp Komnerenuus A PEI A N I
(B paMKax JaHHOMW NHUCUMUTUIMHBI)
Cnoco0eH NpUMeHsTh
HIAaMEHTaJIbHbIC 3HAHUSA
by ’ OIIK-1.1 Mcnonp3yeT cyliecTBYIOUINE U pa3pabaThiBacT HOBBIC
MOJIyYCHHBIC B 00JIACTH
METOMKH PELIeHN 3a7a4 B MaTeMaTHKe;
MaTeMaTHYECKUX ¥ (UJIH)
OIIK-1 OIIK-1.2 Ucnons3yeT coBpeMEHHOE 000pYI0BaHUE, MPOTPAMMHOE
€CTECTBEHHBIX HAYK, U
obecrieuenne 1 podeccnoHalIbHbIe 0a3bl JAHHBIX IS PELICHHS
HCTIONB30BATh UX B
o MaTeMaTHYEeCKHX 337ad;
npodecCHOHANTBHOM
JIeATeIbHOCTH
CnocobeH Hconb30BaTh U
agantupoBath cymectBytomue |OIIK-2.1 [IpoBoaUT KpUTHUECKHUI aHATIN3 TOTYYEHHBIX
MaTeMaTHIecKHe METObI 1 PE3yNbTaTOB;
OIIK-2 cuctemsl nporpammupoBanus s |OIIK-2.2 GopMynupyeT 3akiI0UeHHs U BBIBOBI IO Pe3yJibTaTaM
pa3paboTKu U peasn3anuu aHaJIN3a UCTOPUUECKUX JAHHBIX, COOCTBEHHBIX PE3yJIbTATOB B
AITOPUTMOB PEIICHHS MaTeMaTHKe,;
NPUKJIAIHBIX 3a/1a4

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

JucuumnnuHa «YpaBHEHUS C YaCTHBIMH MPOU3BOJIHBIMMY» OTHOCUTCS K 0053aTeIbHON YacTH
6moka 1 «/lucuummuHsl (MOTyJ N )» 00pa3oBaTeIbHOM MPOrpaMMBbl BBICIIET0 00pa30BaHUs.

B pamkax oOpa3oBarenbHOM HporpaMMbl BbICHIET0 OOpa30BaHUS OOYydalOIIMECs TaKKe

OCBaWMBAIOT JPYrU€  JUCHUIIMHBI W/WIM  TPAKTUKH, CIOCOOCTBYIOIMIUE  JIOCTHIKEHUIO
3alUIAHMPOBAHHBIX ~ PE3YJIbTATOB  OCBOCHHUS  AUCIUIUIMHBI  «YPaBHEHHUS C  YAaCTHBIMHU
MIPOU3BOTHBIMI.

Tabnuya 3.1. Ilepeuenv xomnonenmos OI1 BO, cnocobcmsyrouux 00CMUNICEHUIO

3ANnl1aHUPOBAHHbLX pe3)l1bmamoe OC60€HUA aMCL}MI’lJZqul




[penmecrByrommue Hocnexyromue
Hnd Haumenosanne zmcll)mnrm1«1}{1;[7MOI;[I JIU nncuunﬂnl:lil/;auoz[ JU
P KOMIIETeHI[HH . o, . you,
NPAKTHKH NPaAKTHKHU
OCHOBBI BEICIICH U KOMITBIOTEPHOU
anreOper;
®dusnka (MexaHUKa);
BBeneHue B KOMIBIOTEPHOE
Croco0OeH pUMEeHATh
MOJICTTMPOBAHUE U TTAKETHI
(yHnaMeHTaIbHbIEC 3HAHNUS,
TIPUKIIAHBIX IPOTPaMM;
MOJTyYeHHBIE B 001aCTH HayuHno-uccnenoBarensckas
KommbroTepHsie HayKu U
MaTeMaTHYECKUX U (UIIN) pabora;
OIIK-1 TEXHOJIOTHH IPOTPaMMHUPOBAHHSL;
€CTECTBEHHBIX HayK, U [IpenaumiomMHas MpakTUKa;
Juddepennmnanbable ypaBHEHNS;
UCIIONIb30BaTh UX B .
o KomriekcHsblit aHamms;
po¢heCCHOHATBHOM
JluckpeTHas MaTeMaTHKa;
JEATETbHOCTH .
Jluneiinas anredpa u
aHAJTUTHYECKAsI TEOMETPHS;
MaremaTtnduecknii aHAIU3;
OcCHOBBI BbICLLIEH 1 KOMITBIOTEPHOM
Cnocob6eH HCoNb30BaTh U anreOpsl;
a/lanTUPOBAThH Ouznka (MEXaHUKa);
CYILECTBYIOIINE KomnbroTepHble HayKu U
ym yrom P Y OeMeHTB! KOMITBIOTEPHBIX
MaAaTCMaTUYCCKUEC MCTOIbI U TCXHOJIOTUU IPOrpaMMHUPOBaAHUSA; -
TCXHOJIOTHUHU B UCCJICIOBAaHUN
OIIK-2 CUCTEMBI Juddepennunanbable ypaBHEHUS;

MIpOrpaMMUPOBAHUS IS
pa3paboTKy U peaau3aiuu
ATOPUTMOB PEIICHUS
TPUKIIAIHBIX 33714

KommekcHbll aHamus;
Jluneiinast anaredpa u
aHATUTHYECKAsi TECOMETPHS;
MaremaTndyecknii aHaIU3;

oneparuii;

* - 3aMONHSACTCS B COOTBETCTBUH ¢ MaTpuieii kommnerenuii u CYII OI1 BO

** - 3NIeKTUBHBIC TUCIUIUIMHEI /TIPAKTHKH




4. OFbEM JUCHUILIVMHBI U BUJIbI YYEBHOM PABOTHI

OO0111ast TPYA0EMKOCTb AUCIMIUTHHBI «Y PaBHEHUS C YaCTHBIMHU MPOU3BOIHBIMIY COCTaBIIACT «10» 3a4eTHBIX €INHHIL.
Tabnuya 4.1. Buowl yuebHOU pabomvl no nepuooam 0C80eHUs 00pA308amMenbHOlU NPOSPAMMbL 8bICUIE20 00pA308aHUsl OJisl OYHOU (OpMbl

0OyueHusl.
Buj y4eOHoii padoThI BCETO, ak.u. 5 Cemectp(-b1) 6
Koumaxmmnas paboma, ax.u. 140 68 12
Jlexrun (JIK) 70 34 36
Jlabopartopusie pabotsl (JIP) 0 0 0
IMpaktryeckue/cemunapckue 3ansatus (C3) 70 34 36
Camocmosmenvras paboma 00y4arOWuxcs, ax.u. 157 40 117
Koumponw (ax3amen/3auem c oyenkoil), ax.u. 63 36 27
Oo0mast TpyA0eMKOCTb M CHUIITHHBI aK.4. 360 144 216
3a4.e/. 10 4 6

OO01ast TpyA0€MKOCTh TUCHUTUTHHBI «Y PaBHEHHSI ¢ YACTHBIMH MPOU3BOJAHBIMIY COCTaBIsAET «10» 3a4eTHBIX €TUHUII.
Tabauya 4.2. Buowl yuebnoti pabomul no nepuooam oc8oeHus 00paz08amenbHOU NPOSPAMMbL 8blCULe20 00PA308aHUS OJIsL OUHO-3A0YHOU (hOpMbL

00yueHus.
Bupj y4eOHoii padoThI BCETO, ak.u. 6 Cemecrp(-ri) 7
Koumaxmmnas paboma, ax.u. 70 36 34
Jlexun (JIK) 35 18 17
JlaboparopHsie padotsl (JIP) 0 0 0
[Mpaktuueckue/cemunapckue 3anstus (C3) 35 18 17
CamocmosmenvHas paboma oby4aowuxcs, ax.u. 254 126 128
Konmpons (sx3amen/3auem c oyenkoul), ax.u. 36 18 18
Oo0mast TpyA0eMKOCTb 1M CHUIIIHHbI aK.4. 360 180 180
3a4.e/l. 10 5 5




5. COAEPKAHUE JUCIUITVINHBI

Tabauya 5. 1. Cooepoicanue oucyuniunsvt (MOOYis) no 8udam y4ebHou pabomol

Homep
pasnesa

HaumenoBanue paznena
JUCIHUILITHHBI

Conep:xanue pasaesa (TeMbl)

Bun
y4eOHoi
padoThr*

Pazgen 1

®OyHKIMOHAIBHBIE
MIPOCTPAHCTBA U 3aJauu
MaTreMaTuueckoi Gpu3nuKu

11

BBenenue B ypaBHEHUS C YACTHBIMU
MIPOU3BOIHBIMY, TOCTAHOBKA 3aJjau
MaTeMaTnieckoi Gpusnuku

JIK, C3

1.2

[IpocTpaHCTBO MHTErPUPYEMBIX (DYHKLIMH

JIK, C3

1.3

O606HICHHI>IC MPOU3BOAHBIC 1 KOHCYHBIC PA3HOCTH

JIK, C3

14

IIpoctpanctea CobosieBa

JIK, C3

1.5

HekoTopsie cBeieHUs U3 TEOPUH JTUHEHHBIX
(YHKIIMOHAJIOB ¥ OTIEPATOPOB B THIILOCPTOBBIX
MIPOCTPAHCTBAX

JIK, C3

Paznen 2

DIUHNTHICCKUE 3aJa41

2.1

PazpemmmocTs 3agaun Jupuxie u 3agaun Helimana
Ju1st ypaBHeHus [lyaccona

JIK, C3

2.2

O606H.[6HHBIC 1 KIIACCUYCCKUC PCHICHUA
QJUIMINTUYCCKHUX 3aaa4, I'NiaIKOCTh pCI.HeHI/Iﬁ

JIK, C3

Paznen 3

IBOIIOIIMOHHEIE
YpaBHEHUS

3.1

dopmManbHOE pelleHre CMEIIaHHbIX 3a4ad IS
BOJIHOBOT'O ypaBHeHUs MeToJoM Dypee.
CymecTBOBaHNE W €JMHCTBEHHOCTH 0000IIEHHOTO
pelIeHns MepBoil CMEIIaHHOM 3a1a4y JJIs
BOJIHOBOTO ypaBHEeHHs. IIpeacTaBUMOCTh peleHus
B BUJIE paJa. ATIpHOPHAs OLIEHKA PEIICHUs

JIK, C3

3.2

dopmanbHOE pelIeHre CMEIIAHHbIX 3a1a4 1JIs
YpaBHEHHUS TEIUIONPOBOIHOCTH MeTo0M Dyphbe.
CyliiecTBOBaHKE U €TUHCTBEHHOCTH 000OIICHHOTO
pelleHus epBoi CMELIaHHOM 3aa4u 1S
YpaBHCHUSA TCTIJIONPOBOJAHOCTH

JIK, C3

3.3

[TpubamxeHHOe peleHne CMeNIanHbIX 3a/1a4 IS
BOJIHOBOTO YPaBHEHUS U YPaBHECHUS
TeronpoBoHocT MeToaoM ['anepkuna. @opmyna
Kupxroda. ®opmymnsr [Tyaccona u JJamambepa.
Merton cnycka

JIK, C3

3.4

CyH.IGCTBOBaHI/Ie 1 CIMHCTBEHHOCTD KJIIACCUYCCKOT'O
peuicHu 3aga4un Komm JJI1 BOJIHOBOT'O YpAaBHCHMUS.
Pemenne 3a1auu Kommm JJIsL YpaBHCHUS
TCTIJIONPOBOJHOCTH

JIK, C3

Paznen 4

Teopus momyrpynm u ee
TIPUIIOKEHHUS

41

IIpumeps! 3aaa4, NOPOKAAOIIUX OITYTPYIIIIHL.
PaBHOMEPHO HENPEPBIBHBIE NTOIYTPYIIIIbIL.
I'enepaTop nonyrpynnsl. Teopemsl 0 reHepaTope
noxyrpynisl. OnipeiesieHre CUIbHO HEeMPEePBIBHON
noayrpynisl. OneHka Ha POCT MOTYTPYIIIEL.
TeopeMsl 0 reHepaTope CUIbHO HEMPEPBIBHON
MIOJIyTPYTIIIBI

JIK, C3

4.2

Teopema Xuine-Uocunpl. CrieacTBUS U3 TEOPEMBI
Xunne-Hocunel.Pewenue 3agaun Komu aiis
orepatopHO-auphepeHIUATBHBIX YpaBHCHHI
METOJIOM Noayrpyni. Pemenue cMelaHHbIX 3a1a4
JUIs Tapadonmueckux quddepeHnnantbHbIX
ypaBHEHUN METOZOM noayrpymnin. Pemenue 3anaun
Komm mnst ypaBHeHNS [udPy3un METOIOM
TIOJTYTPYTIIT

JIK, C3

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

Tabnuya 6.1. MamepuaneHo-mexnuueckoe obecneuerue OUCYUNIUHbL

* - sanonHsgeTcs Toiibko 1o OUHOM dopwme obyuenus: JIK — aexyuu, JIP — nabopamopuvie pabomut, C3 —
nPpaKmuiecKue/CeMunapcrue 3aHsmusl.




Crnenuaju3supoBaHHoOe
yueOHOe/1adopaTopHoOe
odopyanoBanmue, [10 u
MaTepHuaJIbl 1JI1 OCBOCHMS
AUCHUTLITUHBI
(mpu HeOOXOAUMOCTH)

Tun aynuropun OcHaleHue ayauTopun

AymuTopus Ui IPOBEICHUS 3aHITUN
JICKIIMOHHOI'O THUIIa, OCHAallICHHAas
JlexroHHast KOMIUIEKTOM CICIIHaTH3UPOBAHHON MEOCIH; | HET
JIOCKOM (9KpaHOM) U TEXHHUYECKUMU
CpeICTBaMU MYJIbTUMEINA TIPE3CHTAIINH.

AyauTopus JUisl IPOBEICHUS 3aHATUN
CEMHUHAPCKOT0 THMA, TPYNIIOBBIX U
VHIMBUYAJIbHBIX KOHCYJIbTALHM, TEKYIIETO
Cemmnapckas KOHTPOJIA U MPOMEKYTOYHOM aTTECTAILNH, Her
OCHAaIIeHHAasA KOMIIJICKTOM
CIeIaTU3UPOBAHHON MeOCIH U
TEXHUYECKUMH CPEICTBAMH MYJIbTHUMEINA

Mpe3eHTaIM.

Aynuropus Ui CaMOCTOSITEIbHON pabOThI
o0yyaromuxcs (MOXeT UCIOIb30BAThCS IS

st o
A . | IpOBENIEHUs] CEMHUHAPCKUX 3aHSATHH U
CaMOCTOSITEIIbHON 9 HET
KOHCYJIbTAIIHi ), OCHAIICHHAS KOMILICKTOM
paboThI

CHeIMaTU3UPOBAHHON MeOeH U
KoMmnbroTepamu ¢ goctynom B JUOC.

* - ayAuTOPHs I CAMOCTOATEIILHON paboThl 00yvatonuxcs ykasbiBaetcss OBA3ATEJIBHO!

7. YAEBHO-METOJUYECKOE 1 UHO®OPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJINHbBI

OcnosHas numepamypa:
1. Muxaitnos B.I1. lud¢epennmanbHbie ypaBHEHUS B YaCTHBIX MPOU3BOIHBIX. — M.:
Hayka. — 1976.
2. JTJagpixenckas. O.A. Kpaeble 3aaun MmaremaTrueckoi ¢pusuku. — M.: Hayka. — 1973.
Hononnumenvnas aumepamypa:
1. Bnagumupos B.C. (pex). COopHUK 3a1a4 IO ypaBHEHUSAM MaTeMaTHUECKON (PU3HKH.
W3znanue Tpethe. — M.: @usmatiut. — 2001
2. Muxunn C.I'. JIuneliHble ypaBHEHHs B YaCTHBIX MPOU3BOAHBIX. — M.: BrIcias mkoia.
—1977.
Pecypcwr ungopmayuonno-menexommyHurayuonrnou cemu « Anmepnemy»:
1. O9bC PYIH u croponnue DbC, Kk KOTOPBIM CTY€HThl YHUBEPCUTETA UMEIOT IOCTYII
HAa OCHOBaHUH 3aKJIIOYEHHBIX JOTOBOPOB
- DnekTpoHHO-0mbmoTeunas cucrema PYJIH — ObC PY JIH
http://lib.rudn.ru/MegaPro/Web
- OBC «YHuBepcuterckas 6ubiarorexa onnaitn» http://www.biblioclub.ru
- OBC Opaiit http://www.biblio-online.ru
- ObC «KoHCcynbpTaHT cTyaeHTay www.studentlibrary.ru
- OBC «Tpounkuiit mocT»
2. ba3bl JaHHBIX ¥ TOMCKOBBIE CHCTEMBI
- QIIEKTPOHHBIN (POH]] TPABOBOM U HOPMATUBHO-TEXHUYECKOM TOKYMEHTALUU
http://docs.cntd.ru/
- mouckoBas cucreMa Suaekc https://www.yandex.ru/
- mouckoBas cuctema Google https://www.google.ru/




- pedeparuBHas 6a3a nanueix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yuebno-memoouueckue mamepuanvl 0151 CamoCmosmenbHoU pabomol 00y4AOWUXCS NPU

0CBOCHUU OUCYUNTUHBL/MOOYAA ™!
1. Kypc nexuuii 1o JUCHMILIMHE «Y PaBHEHUS C YACTHBIMU IPOU3BOAHBIMU Y.

* - Bce y4eOHO-METOIUYECKUE MATePUANTBI JJII CAMOCTOSTEIBHONW PaboThl 00yYatOmuXCst
pa3MeIarTCs B COOTBETCTBUH C ICUCTBYIOIIMM MOPSAIKOM Ha cTpanulle nucuuiuinabl B TYUC!



PABPABOTYMUK:

Cky0OaueBckuii Ayekcanp

HayuHsblii pykoBOIUTEND JleonnnoBuu
Jonoxcnocms, BYIT Tloonuce Damunus 1. 0.
PYKOBOJ/JUTEJIb BYII:
MypaBHuk AHJpeit
HupekTop Bopucosuu
Jonoscnocmo BYIT Tloonuce Damunus U.0.
PYKOBOJUTEJIA OII BO:
Cky6aueBckuit Anekcanjp
Hayunsb1ii pykoBoauTennb JleornioBNY
Honxcnocmo, BYITT Ioonuce Damunus U.0.

JloueHT

I'anaxoB EBrennii
Hropesuu

Honoxcnocms, BYIT

ITloonucw

Damunus 1.0



