Munncreperso obpazosanns u Hayku Poccuiickoit ®enepauuu
(eaepanbHOe rocyIapeTBeHHOE GI0KeTHOE 00pasoBaTeNlbHOe YUpeKIeHHe
BbicLIero oOpazoBaHus
«KybaHCKHii rocy1apcTBeHHBIN YHHBEPCHTET

@axynsTeT MATEMATHKH ¥ KOMITBIOTEPHBIX HAYK
YTBEPXJIAIO:

Ipopexrop no yuefditpabore,

PABOYAS MPOI'PAMMA JUCHHUITIJIMHBI (MOAYJIS)
B1.5.19 VpaBHeHus B 4aCTHBIX MPOH3BOIHBLIX

Hanpasnenue noarorosku/
CrEHHATBHOCTh 02.03.01 MaremaTiKa ¥ KOMIBIOTEPHbIC HAYKH

Hanpasnensocts (npoduns) / cnenpanusanns BelMHCIHTENBHEIS, TPOrPAMMHEIE,

HH AllHOHHBIC CHCTE KOMITb € XHOJI M re0pa, Teopusi
HHCCT H JICKPeTHRIH _aHanu3; MaremaTHuyeckoe " KOMITbIOTEPHOE
MOACIHpOBAHHE

[Tporpamma MOArOTOBKH _ aKajJeMHYecKas

®opma oOyvenns __ O4Has

Ksanudukauus (crenens) spinyckuuka  O6akanasp

Kpacrozap 2017



PaGoyas mnporpamma mWcuUMniHHel YpaBHeHHS B YACTHEIX NPOH3BOIHBIX
COCTARIEHA B  COOTBETCTBHH €  (eflepalbHEIM  TOCYAapPCTBEHHBIM
ofpazoBaTensHBIM  cTaHJapTOM Beicmiero ofpazopamus (OI'OC BO) mo
HanpasneHHo noarorosk 02.03.01 MaremaTiKa H KOMNBIOTEPHBIE HAYKH

IIporpaMmy cocTaBun:
C.B. I'afinenko, 3aB. kad). JoneHT, KaH/.GH3.-MaTeM.HAYK, gugm%

H.O. Camunn, J0MEHDCTE, VUSRS CTENSNE, YYEH0E TRANHE

Pabovas nporpamma aucuMmiMHe! YDaBHeHMA B YaCTHRIX MPOWIBOJHEIX
yTBEpkJeHa Ha 3acelanuu kKadenpsl BrMHcIHTeNRHON MaTeMaTHEKH _H
HHDO THEH

npotokon Ne 14 « 09 » mions 2017r.

3asenyiommii kadeapoii (paspaborunka) [aiinenxo C.B. ,ﬁ#
thasEIHE, HHHITHANL] MHIHCE

Pabouas mnporpamma ofcyxueHa Ha 3aceflaHHH Kadenpsl BHEIYHCIHTENLHOM

MATEMaTHKH M HHbOpDMATHEH
npotokon Ne 14 « 09 » mons 2017T.

3asenyrommii kadyenpoii (suimyckaromeit) Cafinenxko C.B. é;f_(%«__\
dastinmm, mimipanz noATH

Vreepiknena ©Ha 3acefanun  y4eGHO-MeTofMdeckoll KomuccHH (hakynsTeTa
MaTeMaTHEH H KOMITBHITEPHBIX HAYEK

npoTokon Ne 3 « 20 » urons 2017r.

Ipexncenarens YMK dakynsrera Turos IH. Jidomo8

dhannmE, HHEIHATE MOANHCE

Peuenzentsr;

Ipodeccop kadenps! npUKIaIHON MATEMATHKH
KyGanckoro rocynapcTBeHHONO YHHBEpPCHTETA
KaHAHAT (PHIHKO-MATEMATHYECKHX HAYK JOIEHT Kapmaszuu B.H.

JIOKTOp SKOHOMHYECKHX HayK, KaHIHAAT
TEXHHYECKHX HayK, npodeccop kadenpr
KOMIBIOTEPHBIX TeXHONOruil U cucrem Kyol'AY Jlynenko E.B.



1 Hesn v 3a1aum U3y4YeHUs JUCUMILIMHBI (MOXYJISA).

1.1 lean aAucHMNJIMHBI.

JlaTh cTyzeHTaM MpeCTaBIECHUE O MPUMEHEHUHU JTOCTHXKEHUN COBPEMEHHOM MaTEMATHKH
K HCCJICIOBAaHUIO PEATbHBIX OOBEKTOB, MAaTEMaTHYECKHE MOJEIU KOTOPBIX MPHUBOIAT K
mupdepeHIMaTbHBIM ~ yPAaBHEHUSM B YaCTHBIX  IPOU3BOJHBIX;  MPOJEMOHCTPHUPOBATH
HCCJICI0BAaHUE KOPPEKTHOCTH TUITMYHBIX 3a/1a4 MaTEMaTHYECKON (DU3UKH.

1.2 3apayu AMCHUILINHBI.

[IpoOynuTe WHTEpEC CTYIEHTOB K HAYYHOW JEATEIBbHOCTH, IOKa3aTh BO3MOXHOCTb
IPAKTUYECKOI0 IPUMEHEHUSI MaTEMaTHUECKOT0 00pa3oBaHMsL.

1.3 MecTo AucuMnIMHbI (MOXYJisl) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMBbl.

JlucuuruimHa OTHOCUTCS K 0a30Boil wactu bioka 1 «/lucuummuHbl(MOmyn)y» yaeOHOTro
wiaHa. Jlos NOJHOLEHHOro IOHUMaHMsSI Kypca «YpaBHEHUS B YACTHBIX IPOU3BOIHBIX»
HEOOXOIUMBl 3HAHMS, YMEHHUS U HaBbIKH, 3aJ0KEHHBbIE B KypcaX MaTeMaTHYECKOIo aHajIu3a,
JMHEWHOW anreOphl, aHATUTUYECKOH T'€OMETPUH, KOMIUIEKCHOTO aHaIn3a, (PYHKIHMOHAIBHOTO
aHanmm3a U aupdepeHIranbHbIX ypaBHeHUH. JIMCIUIUTMHA SBISIETCS MPENIIeCTBYIOMEH s
KypcoB «Huciennbsle meroab» U «Teopernueckas MexaHuka». CTyJEHTbI JOHKHBI ObITh TOTOBBI
UCTIOJIF30BaTh MOJYYECHHBIE B 3TOW O0JIACTH 3HAHWSA, KaK NPH MPOJIOHKEHUH OOpa3oBaHUS B
MarucTpaType U B aCUpPaHType, TaK U B TPOPECCHOHATBHON AEATEIbHOCTH.

1.4 Ilepevyenb MIaHMPyeMbIX Pe3yJbTATOB O0y4YeHHUS] MO JUCHUILIMHE (MOAYJI0),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3y/JIbTATAMH OCBOEHHS 00pa30BaTeJbHOH NPOrPaMMBblI.

N3yuenne nanHOW y4eOHOW NUCHMIUIMHBI HaIpaBieHO Ha (HOPMUPOBAHUE Y OOYUAIOIIMXCS
CIEeYIOMUX O0IIenpodeccuoHaNbHBIX U TpodeccuonanbHbix komnetenuuid: OIK-1, TTK-2.

No HNunexc Conepxanue B pesynbprare uzydeHust yueOHON AUCIUTUTMHBI
L. | KOMIET | KOMIETCHIMH (nmm eé o0yyaromuecst 10JKHbI
" | eHlUHK 4acTH) 3HaTh yMeTh BJIA/IETh
1. OIIK-1 | roTOBHOCTBIO KJacCU(UKALMIO | IPUBOJUTh K | TEXHUKOU
HCIIOJIb30BaTh KBa3WJINHEWHBIX KaHOHUYECKOM | IpeoOpa3oBaHU
¢byHIaMeHTaJIbHbIE YpaBHEHUNU y BULY | U
3HaHHUA B OOJACTH ... | BTOPOro TOpSAKa | JMHEHHbIE g depeHnran
mudepeHMaIbHbIX | U KOPPEKTHBIE | ypaBHEHUS  C | bHBIX
YpPaBHEHUH ... B | IOCTAHOBKHU JIBYMsI YpaBHEHHH B
Oynyiei OCHOBHBIX IIEPEMEHHBIMHY, | PE3yJIbTaTe
npodeccroHanbHOM KpaeBbIX  3aJ1a4 | MHTETPUPOBAT | HEBBIPOKJIECHHO
NESATENBHOCTH. JUISL KQXKJIOTO THMA | b MX, Koraa | d 3aMEHBbI
YpaBHEHUH 3TO BO3MOJKHO; | HE3aBUCHMBIX
CTPOUTH IIEPEMEHHBIX
penieHus
MPOCTEUIINX
YpaBHEHUH ¢
MIOCTOSIHHBIMU
koa¢dunrenHTa
MU METOJaMH




No WNunexc Conepxanue B pesynbrare u3ydeHus yaeOHOM TUCIUTUTHHEI
H_H KOMIIET | KOMIETeHLUH (WiH eé 00yyaroImuecs: 10JKHbI
| eHun Y4acTH) 3HATh yYMeTh BJIA/1E€Th
paszeneHus
NEPEMEHHBIX U
TEOpHUH
IIOTEHLIMAJIOB
2. I1K-2 CIIOCOOHOCTBIO KOPPEKTHbIE CTPOUTH TeXHUYECKHUMHU
MaTeMaTHYECKU IIOCTAaHOBKH pelieHus npueMamMu
KOPpPEKTHO  CTaBUTh | TPAHUYHBIX 3a]a4 | yKa3aHHbIX JI0Ka3aTeNbCTBA
€CTECTBEHHOHAy4YHbIE | JUIsl  JMHEHHBIX | KpaeBbIX 3aJa4 | KOPPEKTHOCTH
3ajjauy, 3HaHUE | ypaBHEHUI METOAAMU yKa3aHHbIX
IIOCTAaHOBOK AIIMNTUYECKOTO | TEOpUHU maddepernnan
KJIaCCUYEeCKUX 3ajay | TUIIA, 3aJjauy | IOTEHIMaNa M | bHBIX 3aJ]ady.
MaTeMaTHKH Komm U | METOJIOM
CMEIIaHHbIX paszeneHus
KpaeBbIX 3a/1aq | mepeMEeHHBIX.
Ul ypaBHEHUH
11apaboJInYECKOro
u
rurnepOoINIecKor
O TUIIOB.

2. CTpyKTypa M coaep:KaHue THUCHUILINHBI.

2.1 Pacnipenesienne TPYA0EMKOCTH JUCHHUILIMHBI IO BHAaM padoT

OO6riast TpyI0EMKOCTh TUCHUILUIUHBI cOocTaBisieT 4 3adeTHbIX eauHuibl (144 dvaca) ux
pacnpesesieHre 1o BUIaM padoT MPEICTaBICHO B TAOIHUIIE.

(05 cmyoenmos OPO)
Bun yuebnoit paboTbl Bcero CemecTpbl
4acoB (dack)

5
KonTakTHas padora, B TOM YHCJI€:
AyIuTOpHBIE 3aHATHS (BCEro): 72 72
3aHsTHS JEKIIMOHHOTO THIIA 36 36 - - -
JlaGopaTopHble 3aHATHS 36 36 - - -
3aHsTHSI CEMUHAPCKOTO TUIA (CEMUHAPBI,
MPAKTUYECKHE 3aHITHSI) ] ) ) ) )
HNnas koHTaKkTHasA padora:
KonTponbs camoctositensHoi padotsl (KCP) 4 4
[Tpomexxyrounas arrecranus (MKP) 0,3 0,3
CamocrosiTesbHasi paboTa, B TOM YHcJIe:
Kypcosas paboma - - - - -
Ilpopabomxka yuebrno2o (meopemuuecxkoeo) mamepuana 8 8 - - -
Buvinonanenue unousuoyanvrulx 3a0anuii (n0020mosKa 16 16 i i i
OOMAUHUX 3A0AHUIL)
Peghepam - - - - -
ITonroToBKa K TEKyIIEMY KOHTPOJIIO 8 8 - - -
KonTpoJn:
[ToAroToBKa K 3K3aMeHY 35,7 35,7




O01mas Tpy10eMKOCTh Jac. 144 144 - - -
B TOM YHCJIe KOHTAKTHAS 76.3 76.3
pabora
3a4. e 4 4

2.2 CTpyKTYypa IMCHUIINHBI:

Pacnipenenenue Bua0B y4eOHOI pabOThI M X TPYIOEMKOCTH IO pa3/eiaM AUCIUILTHHBI
(ounas ghopma).

KonunyecTBo yacos
No HanmenoBanue paznenon Aymutopras  [BHeayuTopn
Bcero pabota ast pabora
J O3] JIP CPC
1 BBezieHre B TEOpHUIO ypaBHEHHI C YaCTHBIMH 29 8 i 8 6
IPOU3BOTHBIMH.
2. |BonHOBOE ypaBHEHHE. 28 8 - 8 10
3.  |OnHOMEpHOE ypaBHEHHUE TEIIOMPOBOIHOCTH. 22 8 - 8 6
4. |YpaBHeHus ¢ oneparopom Jlamaca. 22 8 - 8 6
5. |Teopus noreHnmana ajs oneparopa Jlammnaca. 12 4 - 4 4
Hmoeo no oucyuniune: 36 - 36 32

[Tpumeuanue: JI — nekmum, 113 — mpaktudeckue 3aHsatus / cemuHapsl, JIP — maGopaTopHbie
3anatusa, CPC — camocrosiTenbHas paboTa cTyneHTa

2.3 Conep:xanue pa3iesioB JUCHUILIMHBI:

2.3.1 3aHAaTHA JeKIMOHHOT0 THIIA

Kupxrogpa wu Ilyaccona pemenuii 3amauu
Kommw 111 BOJIHOBOTO ypaBHEHHUS IIPU TPEX U
JBYX  IPOCTPAHCTBEHHBIX  IEPEMEHHBIX,
AHAJIN3 KaueCTBEHHOTO MOBEACHHUS PEUICHHI.

HaunmenoBanue dopma TEKYIIEro
Ne Conepxanue pasaena
pazneina KOHTPOJIA
1 2 3 4
1. Knaccugukanus kBa3uinHenHbIX ypaBHeHui |JIP:
BTOPOTO MOPAAKA. XapaKTEPUCTUKH MIPAaKTHYECKOE
T depeHIMaIbHbIX YpaBHEHUH, TeopemMa UCIIOJIb30BaHUE
Bsenenue B Teopuro|KoBanesckoi. [IpuBeneHne kK KaHOHMYECKOMY |TEOPUU Ha
YpaBHEHUN C|BUY ypaBHEHUH C JByMs HE3aBUCUMBIMU 1a00paTOPHBIX
YaCTHBIMU MIEPEMEHHBIMH. 3aHATUSX TpU
IIPOU3BOIHBIMH. IIPUBEIECHUU K
KaHOHUYECKOMY BHUY
YPaBHEHUH BCEX TPEX
THUIIOB.
2. 3agaua Komm s ypaBHeHust koiebanuii|JIP:
CTPYHBI, dbopmyna Jamambepa JUTSI{ HETIOCPEICTBEHHBIM
OJHOPOJIHOI'O ypaBHEHUS, noHsATHe | T PepeHIIMPOBAHNEM
0000111eHHOTO pelieHus. MeTto1|IpoBEpUTD, YTO
BomnoBsoe pacpoCTpaHAIOLINXCA BOJIH Juis|1o6aBiIeHne
YpaBHEHUE. MIOJIyOTPAaHUYEHHON  CTpPYHbl.  POpPMYIIBI|[HHTETPAIIBHOTO

ClIaraeMoro B
dbopmyny Jlanmambepa
JlaeT peleHue 3a1aun
Komm gas




[TocTpoeHue penieHu cMEIIaHHbIX 3a7a4 s
YpaBHEHUS KOJeOAaHUM CTPYHBI METOJOM
pazziesieHus: IepEMEHHBIX.

HEOJITHOPOAHOIO
ypaBHEHUS
TETJIONPOBOIHOCTH;
MIPaKTUYECKOe
HCIIO0JIb30BAHUE CXEMBbI
Metona Pypwe npu
pelIeHUU KOHKPETHBIX
IPUMEPOB.

OnnomepHoe
ypaBHCHHE

TCILJIOIIPOBOAHOCTH.

IlocTtanoBka 3amaun Komm W cMelIaHHBIX
3a7a4 U1 ypPaBHEHUS TEIIONPOBOAHOCTH.
[IpuHuun MakcuMyMa, €IMHCTBEHHOCTb U
YCTOMYMBOCTh PELIEHUS INEPBOM CMEIIAHHOM
3amaun. lloctpoeHue pemeHui cMemaHHBIX
3a1a4 c OJIHOM IIPOCTPAHCTBEHHOU
MEPEMEHHOMN METOI0M pazzeneHus
IIEPEMEHHBIX.

JIP:
HEMOCPEICTBEHHBIM
g depeHIUPOBAHIEM
MPOBEPUTH, UTO
WHTErpaJibHast
dbopmyna ITyaccona
JIaeT pEUICHUE
YpaBHEHUS
TEIIONPOBOIHOCTH;
MPaKTUYECKOE
HCIIOJIb30BAHUE CXEMBI
Merona Pypse mpu
pelIeHNU KOHKPETHBIX
MIPUMEPOB.

YpaBHeHust
ONepaTopoM
Jlamaca.

YpaBHeHUA AJUIMIITUYECKOT O THIIA.
Krnaccuueckas moctaHOBKa IPaHUYHBIX 3a]ad.
['apmonnueckue ¢yaknun. HpIOTOHOB U
JorapupMHUUECKUI TOTEHIIUAIIBI.

CpoiicTBa MHMHMMyMa U MaKCUMyMa
rapMOHUYECKUX (DYHKIHUI, €IMHCTBEHHOCTb
pelieHus BHyTpeHHe! 3anaun Jupuxie.
@®opmyna Ilyaccona 11 rapMOHMYECKHX
¢byHKIM, ee ciaencTBus: TeopeMbl JInyBuisa
u lapnaka, Teopema 00 yCTpaHMMOIi
ocobenHoctu. Meron @ypbe Uisl ypaBHEHUS
Ilyaccora B NOJSApPHBIX  KOOpPAMHATAX.
IIpencraBnenue pemeHud NEpBOM U BTOPOU
IpPaHUYHBIX 337a4 B Kpyre, BHE Kpyra U B
KOJIBIIE.

JIP:

peleHue
TEOPETHYECKHX 33734
Ha OCHOBE CBOWCTB
rapMOHUYECKUX
GbyHKIH,
MPaKTUIECKOE
UCMOJIb30BAHUE CXEMBI
Merona dypse npu
peLIeHNH KOHKPETHBIX
MIPUMEPOB TIOCTPOCHUS
rapMOHUYECKUX
(GyHKIUI B KPYTOBBIX
005acTsX.

Teopus
MoTeHIana
ornepaTopa
Jlamnaca.

JJIA

OyHAaMEHTAIbHOE  pEIIeHUEe  oleparopa
Jlannaca, HptoToHOB U JorapupmMudeckuit
HOTCHIIMANHI. OO0BEMHBII MOTEeHIIMA.
IToBepxHOCTHBIE TOTEHUIHAIBL.  (CBeneHUE
KpaeBbIX 3ajad Ui ypaBHeHus Jlammaca k
WHTETPaJIbHBIM YPAaBHEHUSM.

JIP:

BBIIIMCHIBAHUE
MUHTETPaJIbHBIX
YPaBHEHUH, K KOTOPBIM
CBOJATCS 3aJa4u
Jupuxne n Helimana
U1 oriepaTopa
Jlanmaca B KpyroBbIX
o0JacTsIX.

3ammra nabopatopHoi padotsr (JIP).

2.3.2 3aHATHA CEMUHAPCKOI0 THIIA HE MPEAYCMOTPEHBI.
2.3.3 JIabopaTopHbIe 3aHATHA




HanmenoBanue
pazzgena

TemaTuka NpakTUYECKUX 3aHATUN

dopma TeKyIIero
KOHTPOJIS

2

3

4

BBenenue B
TEOPUI0 YpPaBHECHUU
c YaCTHBIMHU
MIPOU3BOTHBIMH.

[IpuBeeHNe K KAHOHUISCKOMY BUIY
YpaBHEHUH C IBYMsI HE3aBHCUMBIMU
nepeMeHHbIMU. IHTerpupoBanue
HEKOTOPBIX YPaBHEHUH, HAXOXKICHUE UX
00IIUX penieHuH.

Konmponvhas
paboma.

BonHosoe
ypaBHEHUE.

Meron pacnpoCTpaHSOUIUXCS BOJH IS
MoJIyorpaHudeHHon cTpyHbl. [loctpoenue
pelieHuit  CMEMIaHHBIX  3a7a4 s
ypaBHEHHUs KOJEOAHUH CTPYHBI METOAOM
paszaeneHus MIEPEMEHHBIX. Pemienue
MepBOM CMEIIaHHOM 33aJ]a4i ISl BOITHOBOTO
ypaBHEHUS, KOT/Ia HAaYaJIbHOE BO3MYIIICHUE
OJIM3KO K OJIHOM M3 COOCTBEHHBIX (PYHKUIUN
3agaun  rypma-JlmyBwiuia,  sBieHUE
pe3oHaHca.

Omuem no
1a60pamopHoll
pabome:
PAKTHYECKOE
UCTIOJIb30BaHUE
cxembl Mmetoaa Dypbe
IIPH PEIICHUU
KOHKPETHBIX
IPUMEPOB.
Konmponvhas
[paboma 1o METOAy
Dypbe 11t
HECTAIIMOHAPHBIX
ypaBHEHUH.

OnnomepHoe
ypaBHEHHE
TETUIOTIPOBOAHOCTH.

[locTpoenue pemieHUil CMENIAHHBIX 3a]ad
JUIS  OJHOPOJHOTO U  HEOAHOPOIHOTO
YpaBHEHHUS TEIJIONPOBOJHOCTH C OJHOU
MIPOCTPAHCTBEHHON MEPEMEHHONW METOJ0M
pasfeneHrs  NEepeMEeHHbIX B ciydae
HYJIEBBIX TPaHUYHBIX ycioBuil. CBeneHue
HEOAHOPOJHBIX TPAHUYHBIX YCIOBUU K
OJTHOPOJIHBIM.

Omuem no
1a60pamopHoll
pabome:
PaKTUYECKOE
UCTIOJIb30BaHUE
cxembl Mmetoaa Dypee
IIPH PEIICHUN
KOHKPETHBIX
IPHMEPOB.

YpaBHeHus
ONepaTopoM
Jlammaca.

YpaBHeHus AIUIANITUYECKOTO THUIIA.
Kiaccnueckass 1mocTaHOBKAa — TpaHUYHBIX
3a7ad4. lMapmonnueckue GbyHKIUH.
Heroronos u norapuMuyeckuit
MOTEHIUAIIBL.

CpoiicTBa MHUHHMyMa U
rapMOHHUYECKHUX
€IMHCTBEHHOCTh
3agauu Jupuxie.
®opmyna IlyaccoHa s rapMOHUYECKHX
GyHKUMHA, ee  CIEICTBHS:  TEOPEMbI
JInysumns  u [apnaka, Teopema 00
YCTpaHUMOU O0COOCHHOCTH. BriBox
onmepatopa  Jlammaca B MOJIAPHBIX
KOOpAUHATAaX. Meron  ®dypre i
ypaBHeHns  [lyaccoma B HOJSPHBIX
KoopauHarax. lIpeacraBinenue pemeHun
IIEpBOM M BTOPOM TpaHUYHBIX 3a4a4 B
KpYre, BHE KPyra U B KOJIbLE.

MaKCHUMyMa

GbyHKIUH,

peueHuss BHYTPEHHEU

Omuem no
1a60pamopHoll
pabome:
PaKTUYECKOe
UCIIOJIb30BaHHe
cxemsl Metoga Oypre
IpU PELIeHUU
KOHKPETHBIX
IpUMEpPOB
MTOCTPOCHHSI
TrapMOHUYECKUX
(GYHKIHI B KPYTOBBIX
o0acTsx.
Komnmponvnas
[paboma Mo METOTY
@ypbe 11 ypaBHEHHS
Jlannaca B MOJISIPHBIX
KOOp/IMHATAX.

Teopus

IMOoTEeHIIAaNa TUTSE

OyHIAMEHTAIBHOE PpEIIeHUE omeparopa
Jlanmaca, Hpl0TOHOB M jiorapupMuuecKuit

Omuem no
1abopamoptoi




omeparopa noteHiansl.  OOBEMHBIM  MOTEHIMAN. |pabome:

Jlannaca. [ToBepxHOcTHBIE mNOTeHUMAbl. (CBeIEHUE BBIITUCHIBAHUE
KpaeBbIX 3a/au [l ypaBHeHus Jlamiiaca K|MHTErpagibHbIX
WHTETPAIbHBIM YPAaBHEHUSIM. YpaBHEHUH, K

KOTOPBIM CBOJISITCS
3agauu Jupuxiie u
Heiimana mis
oneparopa Jlammaca B
KPYTOBBIX 00JIACTSIX.

2.3.4 IlpumepHasi TeMaTHKA KypPCOBbIX padoT (IPOEKTOB)
KypcoBbie paboThl HE IPETyCMOTPEHEI.

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 0O0eceYeHUs AJIs1 CAMOCTOSATEIbHOIH pPadoThl

00yYaIOIIMXCSA 10 TUCHUILTHHE (MOTYJII0)

[Tepeuensb yueOHO-METOIUIECKOTO 00CCTICUCHUS TUCITUTUIAHBI
Bug CPC T10 BBIMIOJHEHUIO CAMOCTOSTEIbHON pabOoThI

W3ydenue nekuoHHoro [MeToaudeckie peKoOMEeHIaluy 0 OpraHu3aluu
MaTepuaa; CaMOCTOSITENIbHON pabOThI CTYJIEHTOB YTBEPKIACHHBIC Kadeapon
[TonroroBka oTyeTa MO |BHIYUCIUTEIHHON MaTEMAaTUKU U HH(OPMATUKH, TpOTOKOI Ne 14
nabopaTtopHoit padore; |oT 14.06.2017 r.
IloaroroBka k
HK3aMEHaM.

y‘le6HO-MeTOI[I/I‘leCKI/Ie MaTCpHrajbl JJIsd CaMOCTOSITEIIbHOM pa6OTBI 06yqa101111/1xc;1 u3

YuCiIa MHBAJIUAOB M JIUI C OTPAHUYECHHBIMH BO3MOKHOCTSIMH 3710poBbst (OB3) npegocraBnstoTcst
B (hopMax, afanTHPOBAHHBIX K OTPAHUYEHHSIM HX 3[JOPOBBS M BOCIIPHUATHS HH(POpMALINN:

JUist T ¢ HApyIIEHUSIMA 3PEHHS:

— B [1€4aTHOW (hopMe yBEIUYEHHBIM HIPUPTOM,

— B popMe ayaunodaiina;

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

JIist AL ¢ HapyIIeHUsIMU CITyXa:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist a1 ¢ HapyIeHUsIMHM OTIOPHO-/IBUTATEIBHOTO anmnapaTta:
— B TIe4aTHOU opme,

— B (popme ayauodaiina;

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JlaHHBINA TIepeyeHb MOXET OBITh KOHKPETU3MPOBAaH B 3aBUCHUMOCTH OT KOHTHHIEHTA

o0ydJaronuxcs.

HO,Z[p06HLIC IMOCTaHOBKHM 3ajJa4 I CaMOCTOSTEIbHOMI paGOTLI CTYACHTHI IMOJIY4arOT B

OYHOM WHAMBHUIYaJTLHOM OOIICHWH ¢ mpernojaBareieM. OuHble KOHCYIbTAIUU HE COCTABIISIFOT
poOJIEeMBI: eXeHeIebHO MpernoiaBaTeib paboTaeT B ayJUTOPHH CO CTYJAEHTaAMH B CPEIHEM IIO0
YEeTBIpE Jaca.

JUig Ui ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMU BOCHPHUATHS HH(pOpManuu (HapylieHus

3pCHUA oo ClIyXa, a TAaKiKE€ C HApYUICHUSAMU OIOPHO-ABUIATCIBHOI'O anr[apaTa) BO3MOJXHa
BUJACO M ayauo 3alunchb HeKHHﬁI JICKTOp HMECT IIPHUBBIYKY BCC IIPOMU3HCCCHHBIC CJIOBa
3alrChIBAaTh HA JOCKEC, a 3alITMCAaHHBIC Ha JOCKE (I)OpMy.HBI IMOBTOPATHL YCTHO.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH




Coueranue TpaAWITMOHHBIX OOpA30BATENIBHBIX TEXHOJOTUH B (opme JeKuuid u
1ab0paTOPHBIX paboT, MPEANoIaralonuX aKTHBHOE Y9acTUE CTYJCHTOB B PEIICHHH KOHKPETHBIX
3aJa4 MO CXeMmaM, NOAPOOHO U3JIOXKEHHBIM Ha Jjekuusax. [lyOnmuunas 3ammra KaxabIM
CTYJICHTOM BBIJIAHHOTO €My WHJIMBUIYaJIbHOTO 33JaHUsl IO KOHTPOJUPYEMOU CaMOCTOATEIbHON
pabore.

[TpoBeneHNEe KOHTPOIBHBIX MEPONPHUATHI B (OpMe OTYETOB TPENOAABATEIIO TI0
BBIMIOJTHEHHBIM J1a00paTOpHBIM paboTaM, a Takke TPAAUIMOHHBIE KOHTPOJIbHBIE pPAalOTHI,
pe3ybTaThl KOTOPBIX YUUTHIBAIOTCS HA K3aMEHE.

Jns aun ¢ orpaHUYEeHHBIMH BO3MOYKHOCTSIMU 370POBbS IIPELYCMOTPEHA OpraHU3alUs
KOHCYJIbTALIMH C UCIIOJIb30BAHUEM JIEKTPOHHOM MTOYTHI.

4. OueHoYHbIE CPeCTBA /Il TEKYLIEro KOHTPOJIS YCIeBAeMOCTH M IIPOMEKYTOYHOI
aTTecTaluu

4.1 ®oHJ OLEHOYHBIX CPEJCTB /s MPOBeAeHNs TeKyLIel aTTecTaluu

Tekymmii KOHTPOJb KadecTBa TOATOTOBKM OCYHIECTBISIETCS IIYTEM IPOBEPKH
TEOPETHYECKUX 3HAHUH U MTPAKTUYECKUX HABBIKOB IIOCPEJICTBOM

1) IlpoBepku M mpuemMa TEKYLIMX CEMECTPOBBIX 3aJaHUN M JIaDOpaTOpPHBIX PadoT.
[IpoBeneHne KOHTPOJIBHBIX MEPONPUSATHH B ()OPME OTYETOB IMPENOABATEIIO 110 BHITOIHEHHBIM
7a0opaTOpHBIM paboTaM C NYOJWYHON 3alMTO BO BpeMs JTaOOpPaTOPHBIX 3aHATHH.
KoHTpospHbIE pabOTHI 10 MPUBEACHUIO YPaBHEHUH K KaHOHMYECKOMY BHULy U 110 MeTony Pypbe
JUIS ypPAaBHEHUH BCEX THIIOB.

2) [TonroToBKM K 9K3aMeHY B KOHIIE CEMECTpa.

IIpumepHble 3a1aHUsA ISl CAMOCTOSITEIbHON Pad0ThI

Ne 3agauus

1. | [IpuBectn K KaHOHMYECKOMY BHJY YypaBHEHHE C IOCTOSHHBIMH KO3((dULIMEeHTaMU

o’u ou ol
a pv +2b oxoy +c——f(xy, u) =0. IlomoOpares HeHyneBble KOX(POUIMEHTH TakK,

4TOOBI IMOJIYUHJIMCH YPaBHCHHA BCEX TPEX TUIIOB.

2. |Ilpunymate W mNpuUBECTH K KaHOHWYECKOMY BHJIY YpaBHEHHE C IE€pPEMEHHBIMHU
Kod(puIMeHTaMl B KaXJOW W3 obyacTed, Ilie COXpaHseTcs THUIl pacCMaTpUBAEMOTO
o°u o°u
ypaBHeHus. Hampuwmep, Pl +Xxy—=0.
X

oy

3. | BeiBectn BbIpakeHue onepatopa Jlamiaca B HOJSPHBIX, IWJIMHAPHYECKUX U B
cepuueckux KoopauHatax. Ha IiockocTw M B TpeXMEpHOM INPOCTPAHCTBE HAWTH BCE
rapMOHUYecKHe (YHKIHHU, KOTOpPbIE HE 3aBUCAT OT YIJIOBBIX IEPEMEHHBIX.

4. | [lpuaymate TpUMep W HAWTH TOYKH SKCTpEeMyma TapMoHMYeckou ¢yHkiuu U(X,y) B
2 2

3aMKHyTO# o6macti. Hanmpumep, U =Xy, X*+y? <1, mi6o u=x>-y?, XZJF% <1.

5 | B kpyre X°+y’=r?<R’®, a Takke BHE 3TOr0 Kpyra pelIMTh 3ajady JIMpuxje s
ypaBHeHus Jlamnmaca ¢ MOJMHOMHANbHOW TpaHMYHON (GyHKUHEH g(x,y). Hampumep,
rpannuHas  Qynkumst  g(X,y)=xy’. Bo BHemmHeil 3agaue ydecTb  ycIoBHE

OTPaHUYEHHOCTH pelleHus. Peanu3oBars Ty ke cxemy aid 3agayu Helimana, ydecTs npu
9TOM HEOOXO0JIMMOE YCIIOBUE JJIsi TPAHUYHON (YHKIIMH.

6. |B xpyre X°+Yy®=r°><R® pemmts 3amauy Jupmxme a1i ypaBHeHms IlyaccoHa c

TMOJTMHOMHUATBHBIME CBOOOAHEIM wieHoM f (X,y) ¥ rpanumunoil ¢ynkumeir g(X,y).

PaccMoTpeTh mpuMepbl MHOTOYIEHOB EPBON-BTOPOM CTEMECHH.




BbIumCINTh MOTEHIMAT IPOCTOTO CIOS U (X, Y )Mace, pacipe/ieNieHHbIX M0 OKPYKHOCTH

x*+y?=R*® ¢ mnotHoctbro w(X,y)=1. Haiitn norenuman ABOHHOrO crmos u(X,y)

3apsUIOB, PACIIPECICHHBIX 10 OKPYKHOCTH X© +Y* =R’ ¢ miotHocTbio (X, Y) =X

IIpuBecTn  mepByr0  KpacByw  3ajady U1 YpPAaBHEHUs  TEILIONPOBOJHOCTH

2
8_u _8_ =f (X,t) B npsaMoyroidpHuke O<t<T,0<X<1l, ¢ HEOZHOPOIHBIMHU

ot ox?
IPAHUYHBIMH yCIOBUAMHU Ha GOKOBBIX cTopoHax U(0,t)=a(t), u(Lt)=p(t),0<t<T,
K IEpBOi KpaeBoil 3a1aue, HO YK€ C OJXHOPOAHBLIMHM KPAEBBHIMH YCIOBHUSAMHU HAa GOKOBBIX
cropoHax. IToCTpOUTh YaCTHOE pellieHHe HEO HOPOIHOIO YPABHEHHUS TEMIONPOBOIHOCTH
s f(x,t)=sin(nx)- f (t), e f (x)—s3anaunas Gpynxums.

HenocpenctBenHoit nmpoBepkoii yOeIUTHCS B TOM, UTO (PYHKLIHS
n

Z(Xi =i )2
exp| — =

RN I =

, TO€ Y;,..., Y,— HCUCTBUTEIBHBIC NapaAMETPBHI,

npu t>t, sABIIEeTCS peIIeHHEM OJHOPOAHOIO ypPaBHEHUS TETUTOTIPOBOIHOCTH
ou & o4

—=0.
ot o ox’

10.

Henocpexactsennoi IPOBEPKOit MOKa3aTh, 4TO dbopmyna Kupxroda

u(xi,xz,XB,t):itM(y/)+%§[tM((p)] naer pemieHme 3agadd  Komm s

62u 3. 0%
OJTHOPOJTHOTO BOJIHOBOTO ypPaBHEHUS —5 — 5 =0 ¢ [10CTaTOYHO TJIAJAKHUMH
=~ X,
i=1

HAYaILHBIMH GyHKIEAMMY: u(x,0)=e(x), %J(X, 0)=w(x). 3nech

M (u)= I H(X Y, X, +1y,, X +1y;)dS, L a (X, X, X;) — 3a1aHHasA B MPOCTPAHCTBE
[y=

R® GbyHKIMS ¢ HempPepHIBHBIMU YACTHBIMH HPOU3BOIHBIMU BTOPOTO MPSIKA.

11

BeiBectu u3 popmynsl Kupxroda npunnun ['roiirenca: coorserctByromias 3agaue Komm

JUISL OZHOPOJHOTO BONHOBOTO YPAaBHEHNs BOJHA B TOUKe (X, X,, X;,t) mpocrpancrea R*

a 3
OZHO3HAYHO OIPEAEIACTCS 3HAUCHUSAMU (@, 6(0 , ¥ Ha cdepe Z:(zi =X )2 =t° pammuycatc
i=1

LEHTPOM B TOUKE (X, X,, X; ) .

12

B mnpennonokeHuu, 4ro @ W W 3aBUCAT TOJBKO OT JABYX IPOCTPAHCTBEHHBIX
HNepeMEeHHbIX X, M X,, BbBecTd u3 Qopmynsl Kupxrodpa dopmyny Ilyaccona

u(x,%,t)=
1 (yl,yz)dyldyz L 1o (Y1, Y, ) dy,dy,

] \/t (yz—xz)2 2”‘3"K\/t2+(y1—x1)2+(y2—x2)2
rie K- xpyr (yl—xl)2+(y2—xz)2£t2.

4.2 ®oHA OLICHOYHBIX CPEACTB JJIsl MPOBeICHHUs MPOMEKYTOYHOH ATTeCTAMH
Teopernuecknii DK3aMeH B KOHIIE CEMECTPA.




Bomnpocsl K 3k3aMeHy 110 JIEKIHOHHOMY KypCy

1. Knaccudukanus KBa3uJIMHEHHBIX YpaBHEHUH BTOporo nopsaka. Kinaccuueckne KpaeBble
3a/1auyl JAJi1 YPaBHEHUIN BCEX TPEX THUIIOB.

2. XapakTepucTUKH JUHENHBIX ypaBHeHU. Teopema KoBanesckoii. [Ipumep Anamapa.

3. 3agmaya Ko 151 BostHOBOTO ypaBHeHUs. BriBon Gopmyibel Janambepa nist ypaBHEHUS
Kosiebanuii crpyHsl. Ilepennuii u 3aqaui GPOHTH BOJTHBI.

4. ®opmynsl Ilyaccona u Kupxroda pemennit 3amaun Komm ajis AByX ¥ TpeX MEPHOTO
BOJIHOBOTO YpaBHEHUS, MU y3usl BOJH.

5. 3amaua Komm 11 ypaBHEHHUs TeEIUIONPOBOAHOCTH. MHTerpanpHOe mpesacTaBieHue
pemenus hopmyoit [Tyaccona.

6. Meton ®Dypre B ciaydae OAHOW IPOCTPAHCTBEHHOW TNEPEMEHHOW JUISI BOJHOBOTO
YPaBHEHHUS U JJI YPABHEHUS TEIUIOIPOBOJIHOCTH.

7. IlpuHuun MakcuMyMma JUisi ypaBHEHHUS TEIUIONPOBOAHOCTH. ENMHCTBEHHOCTH pelieHus
NIEpBOM CMEIIAHHOM 3aJ]aul U €JUHCTBEHHOCTh pelieHus 3ajaun Koy B kjacce orpaHnYeHHbIX
byHKIHIA.

8. 3amada Ha COOCTBEHHBIC 3HAYCHHUS IS CAMOCOTIPSKEHHOTO SJUIMITHYECKOTO OTlepaTopa
B OTPaHUYEHHOM 00JIACTH.

9. OOmas cxema w™eroma Dypbe pemieHUs CMENIAHHBIX 3aJad JJIs  ypaBHEHUH
TUNEpOOTUYECKOro U TapabOIuYeCcKOro THUIIOB.

10. N'apmonmnueckue PyHKIUHN, UX OCHOBHBIE CBOMCTBA.

11. Tonsitue o dynknuu ['puna 3anau Jupuxne u Heitmana nyst ypaBuenus [lyaccona.

12. ®yukmms ['puna 3amaum dupuxne ans mapa u kpyra. @opmyma Ilyaccona mis
rapMOHHYECKHX (DYHKIUH, €€ CIEeICTBUSI.

13. Meron ®ypbe nmns ypaBHeHus IlyaccoHa B TONSpHBIX KoopamHatax. CBoiicTBa
TPUTOHOMETPUYECKUX psAI0B Dyphbe.

14. Teopus norennuana. O0bEMHBINA oTeHIUaN. [l0oBEpXHOCTHBIE TOTEHIIUANBI, TEOPEMBI
0 CKayKax Ha MoBepxHOCTH JIsmyHoBa.

15. Ceznenue kpaeBbIX 3aja4 i ypaBHeHus Jlamnaca K MHTETpajbHbIM YPaBHEHUSIM.

IIpumepHbIi OMJIET K IK3aMEHYy
Bbuser Ne 1
N0 Kypcy «YpaBHeHHs B YACTHBIX MPOU3BOAHBIX» VI HANIPaBJIeHUs 0aKajaBpuarTa
«MaTreMaTHKa U KOMIIbIOTEPHbIE HAYKH

1. Knaccudukanus KBa3uIMHEHHBIX YpaBHEHUI BTOporo nopsaka. Kinaccuueckue kpaeBble
3a/1a4M JUIsl ypaBHEHUH BCEX TpEX TUIIOB.

2.  HenocpenctBeHHoil — mpoBepkodt — mokaszatb, uyTo  Qopmyna  Kupxroda

U (X Xy X, ) = %t M (v)+ i%[t M ((p)] Jaer pemenue 3amaud Komw 1js OJZHOPOIHOTO

BOJIHOBOTO ABHECHMS @ — 23: @ —
Yp atZ — axiz
M (u)= I H(X Y, X, +1y,, X +1y;)dS, .

lyl=1

au

0, u(X,O):go(X), at(X,O):l,//(x). 3nech

OneHouHblE CpencTBa Uil MHBAIWAOB M JIMI[ C OTPAHUYEHHBIMH BO3MOXXKHOCTSMH
3/I0pOBbsI BEHIOUPAIOTCA C YUETOM UX WHAMBUIYAIbHBIX ICUXO()U3NYECKHX OCOOCHHOCTEH.

— TpU HEOOXOJUMOCTHM HHBAIMJIAM U JIMLIAM C OrPAaHUYEHHBIMH BO3MOKHOCTSIMH
310pOBBS IIPEAOCTABIIACTCS TONOJHUTEIBHOE BPEMS I IIOArOTOBKH OTBETA HA DK3aMEHE;

— NP NIPOBEJICHUU MPOLIETYPHl OLICHUBAHUS PE3YJIbTAaTOB 00YyUEHHUsI UHBAJIUOB U JIUIL C
OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 370POBbS IIPELyCMATPUBACTCS UCIIOIB30BAHUE TEXHUYECKUX
CPEICTB, HEOOXOAUMBIX UM B CBSA3H C UX UHIUBUIAYaTbHBIMU OCOOCHHOCTSIMU;



— IIpU HEOOXOAUMOCTH JJIsl 00YYaIOIIUXCS C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/10pPOBbS
U MHBAJIUAOB TPOILEAypa OLCHUBAHUS PE3YJNbTAaTOB OOYUYeHHs 10 JAUCHUILUIMHE MOXKET
IIPOBOJIUTHCS B HECKOJIBKO 3TAIOB.

[Tponienypa oneHMBaHUsI Pe3yabTaTOB OO0y4YeHHsS WHBAIWAOB M JIUI[ C OTpaHUYCHHBIMHU
BO3MOXXHOCTSIMU 37I0POBbSl MO JUCHMUILTUHE (MOAYNIO) IMpEeaycMaTpUBaeT MPelOCTaBlICHUE
uHpopmanuu B (opMax, aZANTUPOBAHHBIX K OTPAHMYCHHUSIM HX 3J0POBbS U BOCIPHUATHUS
nHpopmanuu:

JUig au1 ¢ HapyLIEHUSIMU 3pEHUS:

— B popMe IIEKTPOHHOTO TIOKYMEHTA.

JList L ¢ HapyIIeHUsIMU CIIyXa:

— B popMe IIEKTPOHHOTO TIOKYMEHTA.

JUig U1 ¢ HapyIIeHUSIMU OIIOPHO-JBUTATEIbHOTO alapara:

— B (popMe JIEKTPOHHOTO TIOKYMEHTA.

5. IlepeyeHb OCHOBHOW W JONOJHHMTEJIbHOH Y4eOHOH JIMTepPaTypbl, HEOOXOAMMOI
JIS1 OCBOEHHSI THCIIMILTNHBI

5.1 OcHoBHas JuTEpaTypa:
1. UneunH, A.M. YpaBHeHHs] MaTeMaTH4ecKoil (u3uku: ydeOHoe mocodue / A.M. UnpuH. —
Mocksa : ®usmariut, 2009. — 192 c. https://e.lanbook.com/book/2181.
2. Bnagumupos, B.C. YpaBaenus maremarndeckoil pusuku: yueonuk / B.C. Bnagumupos, B.B.
Xapunos. — Mocksa : ®usmatiut, 2000. — 400 c. https://e.lanbook.com/book/2363.

J171s1 OCBOEHMS TUCUHUILIMHBI MHBAJIMJAMU U JIMIIAMU C OTPAHUYEHHBIMU BO3MOXKHOCTSIMHU
37I0POBbSI UMEIOTCA H3JaHUs B AJICKTPOHHOM BHUJEC B JJIEKTPOHHO-OMOIMOTEUHBIX CHUCTEMaxX
«Jlanp» u «YHuBepcuterckas oubmoreka ONLINE.

5.2 JlonosHUTEIbHAS JIUTEPATYPA!
1. Bnagumupos, B.C. COopHMK 3anad Mo ypaBHEHHSM MaTeMaThyeckoil (usuku ydeOHoe
noco6ue / B.C. Bnagumupos, B.I1. Muxaiinos, T.B. Muxaitnosa, M.!. llabynun. — Mocksa :
dwusmaraut, 2016. — 520 c. https://e.lanbook.com/book/104995.
2. IlerpoBckuii, W.I'. Jlekuuun 00 ypaBHEHHMSIX C YaCTHBIMM MPOM3BOJHBIMH yueOHuk / M.I.
[Merporckuii. — Mocksa : @u3mariut, 2009. — 404 c. https://e.lanbook.com/book/59551.

6. TIlepeuenbr pecypcoB  HMH(POPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHOWH  CceTH
«AHTEpHET», HEOOXOAMMBIX /I OCBOCHHS THCIMIIHHBI
1. DnextpoHHBII KaTajor Hayunoi O6ubaoTeKu Kyol'y
http://megapro.kubsu.ru/MegaPro/Web
2. DnexkTpoHHas OuOnmorevHas cucremMa "YHuBepcuterckas OubOmmoreka ONLINE"
http://biblioclub.ru/
DrexTpoHHas OubmmoreuHas cucremMa nznatenscrsa "Jlans" https://e.lanbook.com/
OnekrponHas Oubianoreunas cucrema «fOpaitr» http://www.biblio-online.ru
DnexTponHas oubnmoreunas cucrema «ZNANIUM. COM» www.znanium.com
OnexkTpoHHas oubnmoreunas cucrema «BOOK.ru» https://www.book.ru
Onekrponnas oudanorevynas cuctema eLIBRARY.RU http://www.elibrary.ru

Nookow

7. MeToauveckne yKazaHus sl 00yYaKOUIUXCSl 10 OCBOEHHIO JUCIIHIJIMHBI
Jlexiuu 1 mabopaToOpHbBIE 3aHATUS MPOBOJIATCS exeHeneabHo. OOIIeHne mpenoiaBarens u
CTYJCHTOB Ha JIaDOpaTOpPHBIX 3aHATHSAX NpeArojaraeT MpeaBapuUTeIbHYI0 MpopaboTKy
CTyJIEHTaMHM KOHCIIEKTa JIEKIMH. 3ajauya MpenojaBaTesisi COCTOUT B PACCTAHOBKE aKIEHTOB U
Pa3bACHCHUHN CMBICTIA U HGO6XO)II/IMOCTI/I BBCACHUA KIIHOYEBBIX HOHATHH TEOpHUHn ypaBHeHI/Iﬁ B
YAaCTHBIX TPOU3BOAHBIX. J[JIS TONHOIEHHOTO BOCTIPHUATHS HOBBIX OOBEKTOB HE0OXoauMa


https://e.lanbook.com/book/2181
https://e.lanbook.com/book/2363
https://e.lanbook.com/book/104995
https://e.lanbook.com/book/59551
http://megapro.kubsu.ru/MegaPro/Web
http://megapro.kubsu.ru/MegaPro/Web
http://www.biblioclub.ru/
http://biblioclub.ru/
http://e.lanbook.com/
https://e.lanbook.com/
http://www.biblio-online.ru/
http://www.znanium.com/
https://www.book.ru/
http://www.elibrary.ru/

WUTIOCTPAMsl WX MPAaKTHYECKOro TNPHMEHEHHs. TakuMHM NpuUMepaMu B Kypce SBIISIOTCS
muddepeHMaIbHbe  33aaud  UIS  IPOCTEHINMX ypaBHEHMH MaTeMaTHYecKOoW (HU3UKH,
HPE/ICTABISIOMNX KKIBIH U3 TPEX TUITOB KIACCH(PHUKAIIH.

B n1aHHOM O0O3HAaKOMHUTENBHOM Kypce€ IOKa3aHbl CIIOCOOBI TOHIKEHUS Pa3MEpPHOCTH
middepenmanbHO  3amauM ¢ TIOMOIIBIO  Pa3[eNeHHsT NEepeMEHHBIX, JIMOO CBEACHUS
MOCPEACTBOM TEOpHUM TOTeHIMana nuddepeHmaIbHbIX 3a1ad B 00JacTH K HMHTETPaIbHBIM
yYpaBHEHUSIM Ha TpaHUIle 3ToW obOnactu. Pemenue 3amad MeHbIIEH pa3sMEPHOCTH BO3MOXKHO
CHeMATbHBIMH YHCICHHBIMUA METO/IaMH, YTO COOTBETCTBYET CIICLUAIN3ALUH Ka(eIpbl.

Ha mabopaTOpHBIX 3aHATHAX CTYAEHTaM MPEUIaraloTcsl MpPUMEpBl JUIS HPUMEHEHHS
TEOPHH, M3JIOKEHHOM Ha Jeknusax. OOcyxkIeHue crocoOOB pelieHHsl NpeiaraéMbIX 3ajad

IIPU3BAHO AKTHBU3HUPOBATL IIO3HABATCIIBHYIO JOCATCIBHOCTE CTYACHTOB.

OToMy JOJDKHA

CII0COOCTBOBATH MMPAKTUYCCKasA HAIIPABJICHHOCTb UTOTOBBIX PE3YJILTATOB.

8. Ilepeyenb MHPOPMALMOHHBIX TEXHOJIOTHI, HCIOJIb3yeMbIX NMPH OCYIIECTBICHHH
00pa30BaTeJbLHOI0 MPoLEcca MO AUCHUILINHE (MPH HE0OX0AMMOCTH)

8.1 Ilepeuenb MH(OPMALMOHHBLIX TEXHOJOrWi. BO3MOXHO KOHCYJIBTHpPOBAaHHE IO
3JIEKTPOHHOM IOYTE.
8.2 IlepeueHb HEOOXOAUMOI0 MPOrPAMMHOI0 00eceYeHusl.

1. Microsoft Windows 10.

2. Microsoft Office Professional Plus.

8.3 llepeuenb He0OXOAUMBIX HHGPOPMANMOHHBIX CIIPABOYHBIX CHCTEM.

1. DnektponHas 6ubmmoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)

2. DneKTpOoHHO-OMOIMOTeYHas cucTeMa u3nateabera «Jlanby (http://e.lanbook.com).
3. DnexrponHas Oubnuoreunas cucrema «YHuBepcuterckas ouomuoreka ONLINE»

(www.biblioclub.ru)

9. MarepuajbHO-TeXHUYECKAs

0aza, HeoOxoauMmasi JJsi  OCYLIECTBJICHUS

06pa30BaTeJII)HOF0 npouecca mo TMCHUIIMHE

Ne Brt paGor MatepuanbHO-TeXHUYECKOe 0OecriedeHne JUCIMITITNHBI
(MOyJIs1) M OCHAIIIEHHOCTD
1. JlexuuoHHble 3aHATHS | JIeKIMOHHAas — ayAMTOpHs,  CHELUAIbHO  OOOpYAOBaHHas
MYJbTUMEAUMHBIMUA ~ JIEMOHCTPALIMOHHBIMM  KOMIUIEKCaMH,
yueOHOM MeOeIbio
2. JlabopaTopHbie [Tomemenue ayig  mpoBeneHUs JAOOPATOPHBIX  3aHATHUI
3aHATUSA OCHaIIeHHOEe y4eOHOM Mebesbio, TOCKOH MapKepoM HUIH MEIOM
3. I'pynnoBsie [Tomemienue i MPOBEACHUS TPYNIOBBIX (MHAWBUIYAIbHBIX)
(MHAMBUAYATbHBIC) KOHCYJIbTalli, y4eOHON MeOenblo, JOCKOW MapKepoM WU
KOHCYJIbTAlIUH MEJIOM
4. Texkymuii  KOHTpOJIb, | [IoMeleHne Ui NPOBENEHUsS TEKYyLIEd U IIPOMEKYTOYHOHN
MIPOMEKYTOYHAs aTTecTallli, OCHAIleHHOe Y4eOHOoIl Me0enblo.
aTTecTanus
S. CamocrosiTenbHas Kabuner s caMocTosTENbHOH paOOThI, OCHAIIEHHBIN
paboTta KOMIBIOTEPHON TEXHUKON C BO3MOKHOCTBHIO MOJKIIOUEHHS K
cetn «l/HTEepHET», mMporpamMmol HKpPaHHOIO YBEIWYEHUS U
00€eCrevyeHHbI TOCTYIIOM B AJIEKTPOHHYIO HH(GOPMaIMOHHO-
00pa30BaTeNIbHYIO CpPEly YHUBEPCUTETA
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PELLEH3HA

Ha paboyyr nporpaMmy AHCUMIUTHHB «YPaBHCHHA B HaCTHHIX NMPOH3BOAHBIX» M0 HANPABICHHIO
noarorosky 02.03.01 Maremarnka H KOMILIOTEpHble HAayKH (KBaiHQHKAUHA «Gakaiaspy),
TOArOTOBJICHHYIO 3aBeAYIONHM Kadeapoit seMHcIHTeNbHOH MaTemaTiky ¥ nHpopmaTukn Kyol'yY
KaHAnAaroM Gu3nKo-mareMatHHecKuX Hayk nouenrom [aiizenko C.B.

PaBouyas nporpamma gucusiunubl «YpaBHeHHS B YACTHBIX NPOH3BOAHBIX» CONEPKHT LENH U
3a7a9d OCBOCHHA NHCIHIUTHHEL, Mecto aucumiuiuubl B crpyktype OOIT BO, tpefopanmna x
pe3yabTaTaM OCBOCHHA COJACPKAHHA JHCUMILUIMHBI, COACPKAHHE M CTPYKTYPY AMCUMILIHHLL,
00pazoBaTe/IbHbIe TeXHONOIHH, OLEHOYHbIE CPEICTBA ANA TEKYIIEro KOHTPOJA YCIIEBACMOCTH M
MPOMENKYTOYHOMH aTTeCTAIlHH.

Hassanme u conepxkanue paGouelil nporpamMMbl JMCUMIUIMHBEI «YDAaBHCHHS B YACTHLIX
[POK3BOAHBIX» COOTBETCTBYET YyweOHOMY IulaHy no HampaeieHHio mnoarotoskn 02.03.01
MaremaTiKa H KOMIIBIOTEPHBIC HAYKH.

Cozsepxanue paGoueli nporpaMMbl COOTBETCTBYCT YPOBHIO NOATOTOBJICHHOCTH CTYISHTOB K
H3YMCHHIO JIaHHOH JIMCUMMAMHBL YCNOEIIHOCTH M3YHCHHA HCUHIIHHBI  oOecreuHBaeTcs
NPe/ILECTBYIOWEH MOArOTOBKOH CTYACHTOB [0 TAKHM JMCUMILIMHAM, KaK MaTeMarHyecKuil
aHanus, anrebpa, tuddepeHunansubie ypasueHHs, GyHKIHOBATEHLIN AHATHS.

PaGouasi nporpamMMa MOTHOCTBIO OTPAKACT 3aABICHHBIC UC/IH JHCIMILIHHLL JIaTh CTYACHTaM
NIPE/ICTABNCHHE O NPUMCHCHMM JOCTHXKEHMIt COBPEMEHHOH MATEMATHKH K MCCIE0BaHHIO
PealbHBIX OOBLEKTOB, MATEMATHYECKHE MOJCAH KOTOPHIX NPHBOAAT K TH(P(GEpeRUMAIbHBIM
YPaBHEHHAM B HaCTHBIX TNPOM3BOAHBIX; NPOAEMOHCTPHPOBATE HCCICAOBAHHE KOPPEKTHOCTH
THIHYHBIX 33734 Maremarnueckoll ¢uanxu. Pacematpupaiores auddepenunansibe 3anavs,
OnUCHIBAIOMKE KoJebaTenbiibie MPONEeCchl (BOIHOBOE YPABHEHHE B MPOCTPAHCTBAX Pa3MCPHOCTEH
1,2,3), mpoueccn Tenioobmena u Audpy3nu (ypasHeHHE TCNIONPOBOAHOCTH B MPOCTPAHCTBAX
NPOM3BOIBLHOM PAIMEPHOCTH), YCTAHOBHBLIKECS IPOLECCH, KOTOPHIC CBOAATCH K HCCACAOBAHHIO
FApPMOHHYECKHX (YHKUMHA. 3aKmMOYHTENBHAA HACTh Kypca JACMOHCTPHPYET BO3IMOKHOCTH TCOPHH
noTeHUHAna Ha mpamepe auddepenumanbELIX 3a%a4 ¢ oneparopom Jlannaca (8 npocTpancTsax
pasmeprocteit 2 u 3).

B cuity orpaHHYEHHOCTH 110 BPEMCHH B KYPCE PaccMOTpeHB! An(pepeHUManbHEIC ONEpPaTops!
TONBKO € MOCTOAHHBIMH KOMpPHUHMEHTAMH, NPEACTABNMIONIME KAKUBIH M3 TPEX KIACCHYECKHX
THIOB JIMHEHHbIX ONCPATOPOB BTOPOro NOPAAKA. ITOr0 AOCTATOYHO /UIA JAEMOHCTPALMM
HCC/ICAOBAHUA  KOPPEKTHOCTH  KIACCHHCCKHX  AndepeHuMatbHbIX  3a1a4, BOIMOKHOCTEH
HHTCTPATBHBIX MOTCHUHANOB JUIS NPEJCTABJICHHA pellcHuil HEKOTOPHIX H3 JTHX 3a4avy.
IlpeacTaniensl BOIMOKHOCTH METOAR pasfeNeHs MEPEMEHHBIX IR TOCTPOCHHA peuieHMil
KpaeBbIX 3alaH.

Cumralo, 4r0 pabouas NpPOrpaMma COOTBETCTBYET [OCYAAPCTBEHHBLIM TPeGOBAHHAM K
MHHHMYMY COAEpKaHHs M YPOBHIO MOArOTOBKH BBINYCKHHKOB MO HANPABICHHIO MOATOTOBKH
02.03.01 Maremarixa ¥ KOMmbIOTCpHBIC HAayKH (KBanupuxaums «Gaxanaspy) M MOKET ObITh
PEKOMEHA0BaHA A4 BRICIIMX Y4eOHBIX 3aBeaeHuit,

[Ipodeccop kadeaps
nprKnagHon maremarikn KyGauckoro

roCyapCTBEHHOr0 YHHBEPCHTETA KAHMIAT /%/7
=~ Kapwmasun B.H,

DHINKO-MATEMATHHECKHNX HayK JOUEHT //

/



PELLEH3H A

Ha pabosyko MporpaMMy AMCUHIUIHHBL «YPABHEHHA B YACTHBIX NPOHIBOOHEIXY NC HANMpPaBICHHIO
mogrotopks 02.03.01 MareMaTHKA H KOMIBIOTEDHBIE HAYKH (KBalH(HKauns wDakamaspn),
MOArOTOBNCHHYIO 3aBCAVIOMHM Kafeapoi BRHMMCIHTEIBHOR MaTeMaTHKR B HHpopmaTrEn Kyol™y
KaHIUIATOM QHIMKO-MaTeMaTHYeCKHX Hayk fouenTtom [aiinenxo C.B.

Pafo4an nporpaMMa THCUUILTHHEL « Y DABHEHHA B YACTHEIX NPOHIBOMHEIXY COMSPHEHT LEnH H
3044H OCBOCHHA [JHCLMIUIHHBL, MECTO JHcUMMIHHEE B crpykrype OOIT BO, Tpebopanma k
PEIVALTATAM OCBOCHHA COACPWAHHA [HCUMILIMHEL, COOCPUKAHHE H CTPYKTYPY AHCHOHIIHHEL
ofpaioBaTe/ibHble TEXHONOIHH, OUEHOYMHEIE CPEOCTBA [NA TEKYUWIErD KOHTPOMd YCMEBAEMOCTH H
MpOMERVTOTHOR ATTECTALLNH.

Haimaume u copepwanue pabousil nporpamMwsl JHCHHNIMHE «YPABHEHHA B YACTHEIX
NPOMIBOJHEIN® COOTBETCTBYET yueOHOMY maany no manpapnenuilo nogrotoexa  02.03.01
MareMaTHEA H KOMIBIOTCPHEIC HAYKH.

Copepmanue paoueii nporpaMMsl COOTBETCTRYET YPOBRHID NMOATOTOBIEHHOCTH CTYISHTOR K
HIYVHEHHIO JaHHOH [OHCHHIUIHHEL. VYenemHooTs HIYMeHHS JHCIHIIHHEL - Oo0CCTICYHBASTCA
NpeAICCTEYOMCH NOAroTOBKOH CTYAEHTOB 0O TaKHM IMCUHIUIHHaM, KAK MaTeMaTH4ecKHil
ananus, anredpa, InddepeHnnanLHEle ypasneHus, GyYHKIHOHANEHEI ananus,

TpagwumoRAO OCHOBY KYPCA YPABHEHWH B HACTHBIX  NPOH3BOAHBIY  COCTABNANOT
madpepeHuManbHbe  3agaun a0 IMHelHBIX  YpaBHeHMEl BTOPOrO NOPANKA € NOCTONHHLIMH
koapduunenTamn. YpapHeHHA runep0oNHYecKoros THNA NPECTARTEHE! BOMHOBBIM YPaBHEHHEM
IUA OOHOM, IBYX H TPEX NPOCTPARCTBEHHEIX NEPEMEHHBIX, YTO NO3IBOMACT CPABHHTE KAYECTREHHOE
noeenenne pewennii. Kpaessie sanaun 11s ypasHeHHS TEUIONPOBOAHOCTH H AH(ibepeHIMATEHER
safayH ¢ omeparopoM Jlanmaca HM3YHAKTCR B MPOCTPEAHCTRAX NPOHIBONEHON pPAIMEPHOCTH.
MHTerpansinle ypasHCHHS, K KOTOPERIM CBOJASTCA IPAHMMHBIE 3aiaudm ¢ oneparopom Jlannaca,
PACCMOTPEHE]L 114 JBYY H TFIE'}: HEIABHCHMEIX I]E]:EMEIIHLIX.

KnaccHueckne MeTOOB! TEOPHH YpabHeHHH MaTemaruvueckoll $HIHKH H HHTErpaTLHER
YPapHeHHH TCOPHH NOTeHUMANA oTpameHn! B pafouell nporpamme nocratouno nonso. B cuny
OrpaHHYEHHOCTH M0 BPEMEHH KYPC MOCTPOEH ¢ YKIOHOM HA JeMOHCTPALHH Pe3yILTATOR, IPH 3TOM
HE BCEra BHIHLI HIEH H TEXHONOTHH, MPHBOOAIIHE K ITHM Pe3yIbTaTan.

Cospemennmie gocTwwenus B obnactu guddepeHumansHbiX  ypaBHeHHH B UaCTHRIX
MPOH3IBOAHEIX Ga3HPYIOTCA HA NOHATHH 000DIENHOro pelieHns # TeopHH oS00 WeHHEX QYHELHI,
[MooToMy ecTeCTBEHHBIM NPOAOIKCHHEM IAHHOID CHCIHANBHOIO KYpea AomkeH ObITH Kype no
TeopHi obofmeHnbX pemennii An(PEpeHIHATEHEIX YPABHEHHH ¢ BLIXOAOM HA COBPEMEHHEBIE
BAPHALMOHHBIE H NPOEKIHOHHEE METOAL NPUETHKEHHOTO PEIIEHRA KPASREIX a1a4.

Cumrato, yro pafouas mporpaMMa COOTBETCTBYET rOCYJAPCTBEHHEIM TpefoRaHmam K
MHHHMYMY CONCPKAHHA H YPOBHKY MOANOTOBEKH BBINYCKHHKOBR MO HAMPABISHHIY NOAMOTOBKH
02.03.01 Maremartuka H KOMIBIOTEpHBlE Haykn (KBanndmkanua «OaxkanaBpr) W MomeT OBITH
PeKOMEHIOBAHA JUIA BRICIUHX YIcOHBIX Jape/ieHni,

JlokTOp IKOHOMHIECKHX HAYEK,
KanIMIOaT TEXHHIeCKHX HayK,
npodeccop Kadeapkl KOMIBIOTEPHERX

TexHomorui u cucrem KyGrAY Nynenko E.B.




