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Pabouas 'nporpaMMa JAMCUHMIUIMHBI  YPaBHEHUsT B YacTHBIX IPOU3BOIHBIX
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Paouas mnporpamMma AHCHMIUIMHBI YPaBHEHHsS B YaCTHBIX _I[IPOU3BOJHBIX
YTBEpXACHAa Ha 3acefaHud Kadenpbl BBIUMCIMTENLHON MaTeMaTHKH W
UHDOPMATHKN

potokoa Ne 12 «_10 » anpesst 2018r.

3aBenyronmii kadenpoit (paspadorurka) Lafinenxo C.B.

(I)HMPUII/HI, WHULHAJIBI

PaGouass mnporpamma ob6cyxieHa Ha 3acelaHHd KadeXpbl BBIYMCIMTENBHOMN
MaTeMaTHKK 1 HHOOPMATUKU

nporokos Ne 12 « 10 » ampenst 2018r.
3asenyrommii kadenpoit (Beimyckaromeit) Lafinenko C.B. =
(l)aMPU]MS{, WHHULHAAJIBI NOAUNUCH

YTBepKIeHa Ha 3acellaHMM  yueOHO-METOAMYECKOM KOMHCCHH —(aKyJbrera
MaTeMaTHKK ¥ KOMIIBIOTEPHBIX HAYK

nporokoa Ne 2 « 17 » anpesns 2018r.

[pencenatens YMK ¢akynsrera Tutos I'.H. ﬂ?ﬁlm/o@

(l]aMHIll/lﬂ, UHULMAJIBI MOJUTHCH

Penensentsr:

Ipodeccop xadenpsr mpukia HON MaTEMATUKH
KyGaHckoro rocy1apcTBEHHOTO YHUBEPCUTETA
KaHAMuAAT PU3UKO-MATEMAaTHUECKUX HAYK JOLEHT Kapmazun B.H.

JIOKTOp SKOHOMHYECKUX HAYK, KAHUIaT
TEeXHUIECKUX HayK, IIpodeccop Kadeaps
KOMITBIOTEPHBIX TEXHOJOTUH U cuctem Kyol'AY JIynenxo E.B.



1 Heau n 321244 M3y4YeHUs1 AUCHMUILINHBI (MOIYJIs1).

1.1 Heab 1M CHUNIMHBI.

JlaTh CTyJeHTaM IPEICTaBICHHE O IPUMEHEHUH JOCTHKEHHUM COBPEMEHHON MAaTEeMaTUKH
K HCCIEIOBAHUIO DEATbHBIX OOBEKTOB, MaTeMaTHMYECKHE MOJENIN KOTOPBIX MPHUBOAAT K
muddepeHMaIbHBIM  YPaBHEHUSAM B YaCTHBIX  NPOU3BOAHBIX;  MPOJEMOHCTPHPOBATH
UCCIIEIOBaHNE KOPPEKTHOCTH TUIMYHBIX 33]]a4 MAaTeMaTHUECKON (PU3HKH.

1.2 3agayu qUCHUILINHEI.

[IpoOynuTe WHTEpPEC CTYIEHTOB K HAYYHOW JEATENbHOCTH, II0Ka3aTh BO3MOXHOCTb
IPAaKTUYECKOTI0 IPUMEHEHUS MaTeMaTHYeCKoro 00pa3oBaHMsL.

1.3 MecTo AucuuIuIinHbI (MO1YJs1) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMBbl.

JucuuruimHa OTHOCUTCS K 0a30Boit wactu bioka 1 «/lucuummuHbl(MOmyn)y» yaeOHOTro
wiaHa. Jlos NOJHOLEHHOro IOHUMaHMsSI Kypca «YpaBHEHUS B YACTHBIX IPOU3BOIHBIX»
HEOoOXOIUMBl 3HaHMS, YMEHHUS U HaBbIKH, 3aJ0KEHHBbIE B KypcaX MaTeMaTHYECKOI'0 aHajIu3a,
JUMHEWHOW anreOphl, aHAJUTUYECKOH T'€OMETPUH, KOMIIEKCHOTO aHan3a, (PYHKIHMOHAIBHOTO
aHanmm3a U aupdepeHIuanbHbIX ypaBHeHUH. JIMCIUIUIMHA SBISIETCS MPENIISCTBYIOMIEH st
KypcoB «Huciennbsie meroab» U «Teopernueckas MexaHuka». CTyJEHTbI JOHKHBI ObITh TOTOBBI
MCIIOJIb30BaTh IOJIyYEHHbIE B 3TOW 00JIaCTH 3HAHMS, KaK MpU MPOJODKEHUM OO0pa3oBaHUS B
MarucTpaType U B aCUPaHTYype, TaK U B IPOHECCUOHATIBHON AEATEIbHOCTH.

1.4 IlepedyeHb MJaHMpyeMbIX pe3y/JbTATOB O0y4eHUs] MO JAMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX ¢ IJIAHUPYEMbIMHU Pe3yJIbTATAMH 0CBOCHHS 00pa30BaTeJbHOI MPOrpaMMBbI.

W3ydyeHue naHHOW y4eOHOI AMCHMIIIMHBI HAMpaBlieHO Ha (OPMUPOBAHHE Yy OOYYAIOIIMXCS
CIIEIYIOIINX O0IIenpoecCHOHANBHBIX U TIpodeccuoHanbHbIx Komnerenmmid: OIK-1, TTK-2.

No WNupnexc Conepxanue B pesynbrare u3ydenus: yueOHONU AMCHUIUIMHBI
n_n KOMIIET | KOMIETECHIINH (Win e€ 00yyJaronmecs J0JKHbI
" | eHuum YacTH) 3HATh YMEThb BJIaJeTh
1. OIIK-1 | roTOBHOCTBIO KJIAaCCU(UKALMIO | IPUBOJAUTH K | TEXHUKOU
HCIIOJIb30BATh KBa3WJIMHEHHBIX KaHOHMYECKOM | IMpeoOpa3zoBaHu
(GyH1aMeHTaIbHbIE YpaBHEHUH y BUAY | U
3HaHUS B OOJIACTH ... | BTOPOTO TOPSJKA | JMHEHHBIE muddepeHnman
mupdepeHINaIbHBIX | U KOPPEKTHBIE | ypaBHEHUS!  C | bHBIX
YPaBHEHUH ... B | IOCTaHOBKHU JIBYMsI YPaBHEHUH B
Oynyuieit OCHOBHBIX MEPEMEHHBIMH, | pe3yibTaTe
npodeccuoHaTbHON KpaeBbIX  3aJad | MHTEIPUPOBAT | HEBBIPOXKJIEHHO
NeSITEIbHOCTH. JUISL KQXKJIOTO THMA | b MX, Korja | i 3aMEHbI
YpaBHEHUI 3TO BO3MOJKHO; | HE3aBUCUMBIX
CTPOUTh MePEMEHHBIX
peleHus
MPOCTEUIIINX
YpaBHEHUU ¢
MOCTOSIHHBIMH
kod¢durmenTa
MU METOJaMH




Ne WNHunekc Coneprkanue B pesynbrare nzyuenusi yueOHON AUCIUTIIIMHBI
g | KOMIET | KOMIETCHIMH (nim eé 00yyYaromuecs T0JKHbI
€HUUU YacTH) 3HATh yMeTh BJIA/IETh
pasnencHus
MIEPEMEHHBIX U
TEeopuu
MIOTEHIMAJIOB
2. [1K-2 CIIOCOOHOCTHIO KOPPEKTHbIE CTPOUTh TEXHUYECKUMU
MaTeMaTUYeCKH IIOCTaHOBKH peuieHus npueMaMu
KOPPEKTHO  CTaBUTh | TPAaHMYHBIX 3a/ad | yKa3aHHBIX JI0Ka3aTeNIbCTBA
€CTECTBEHHOHAy4YHbIC | Il JIMHEHHBIX | KPaeBbIX 3aJa4 | KOPPEKTHOCTH
3aJ1a4H, 3HaHHUE | ypaBHEHUM MeTOIaMHU YKa3aHHBIX
ITOCTAaHOBOK AJUIMNITUYECKOTO | TEOPUH nuddepeHman
KJIACCMYECKMUX  3aJad | TUIIA, 3aJla4uM | MOTEHIMalla U | bHBIX 3a]ad.
MaTeMaTHKU Komn U | METOJOM
CMEIIaHHbIX paszzeneHus
KpacBbIX 3a4a4 | repeMEHHBIX.
JUIsL  ypaBHEHM
napaboInYecKOro
u
TUIepOOINIEeCKOr
O THIIOB.

2. CTpyKTYpa M coiep:KaHue M CHHIIJIMHBI.
2.1 PacnpeaesieHue TPYA0EMKOCTH JUCHUILJIMHBI 10 BUIAM padoT
OOmiast TpyJI0EMKOCTh TUCIHMIUIMHBI COCTaBseT 4 3aueTHhIX eauHuIipl (144 gaca) ux
pacrnpeziefieHue Mo BugaM paboT MpeICTaBIeHO B TaOIHIIe.

(Ona cmyoenmog OPO)
Bun yae6HO# paboTh Bceero CemecTpbl
4acoB (dacer)

5
KonrTakTHas padora, B TOM 4ncje:
AyauTopHBIE 3aHATHS (BCEro): 72 72
3aHATHSA JIEKIIUOHHOIO TUIA 36 36 - -
JlaboparopHbIe 3aHATHS 36 36 - -
3aHATHS CEMUHAPCKOTO TUTIA (CEMUHAPBI,
IPAKTUYECKHE 3aHSITHSI) i ) ] )
HWnas koHTaKkTHas padoTa:
Kontposs camocTositenpHOM padoTsl (KCP) 4 4
[Tpomexyrounas arrectanus (MKP) 0,3 0,3
CamocrosiTesibHasi paboTa, B TOM YHcJIe:
Kypcosas paboma - - - -
IIpopabomxka yuebHnozo (meopemuuecxkoco) mamepuana 8 8 - -
Buvinonnenue unousudyanvHuix 3adanuii (no02omosxa 16 16 i i
OOMAUHUX 3A0AHUIL)
Pegepam - - - -
[ToaroToBka K TEKynieMy KOHTPOJIFO 8 8 - -
KonTpoJis:
[TonroTroBKa K SK3aMeHY 35,7 35,7




O01as Tpy10eMKOCTh qgac. 144 144 - - -
B TOM 4YHCJI€ KOHTAKTHAS 76.3 76.3
padora
3a4. e 4 4

2.2 CTpyKTypa IMCUHUILIMHbI:

Pacripenenenne Bu10B yaeOHOM paOOThI U UX TPYJOEMKOCTH IO pa3ieiaM JUCIUILTAHBI
(ounas popma).

KosmgecTBo yacoB
Ne HaumenoBanue paszaennos Aymuropuas  [Breayuropn
Bcero pabota ast pabota
J |13 | JIP CPC
1 BBeneHne B TeOpUIO ypaBHEHUH C YaCTHBIMU 29 8 i 8 5
POM3BOJIHBIMHU.
2. |BomHOBOE ypaBHEHHE. 28 8 - 8 10
3. |OpHOMepHOE ypaBHEHHE TEIIONPOBOJIHOCTH. 22 8 - 8 6
4.  |YpaBHenus c oneparopom Jlarmiaca. 22 8 - 8 6
5. |Teopus nmoreHumana ajs oneparopa Jlamnaca. 12 4 - 4 4
Hmozo no oucyuniune: 36 36 32

[Tpumeuanue: JI — nexnuu, 113 — mpaktudeckue 3anatus / cemuHapsl, JIP — mabGopaTtopHbie
sansitusi, CPC — camoctosiTenbHast paboTa CTyIeHTa

2.3 Conep:kaHue pa3aejoB AUCUUILIHHBI:

2.3.1 3aHAaTHA JeKIMOHHOT0 THIIA

Haumenosanue dopma TeKyIIero
Ne Coneprxanue pasjena
paszena KOHTPOJISI
1 2 3 4
1. Knaccudukanus kBasuinHeHHbIX ypaBHeHUl |JIP:
BTOPOTO NOpsiaKa. XapaKTEPUCTUKH IIPAKTUYECKOE

muddepeHIMaNbHBIX ypaBHEHUI, TeopemMa HCIIOJIb30BaHUE
Beenenne B Teopuro|KoBanesckoil. [IpuBeneHne Kk KAHOHMYECKOMY [TEOPUH Ha

YpaBHEHUU C|BUy YPaBHEHUH C ABYMS HE3aBUCUMBIMHU 1a00paTOPHBIX
YaCTHBIMU [IEPEMEHHBIMHU. 3aHATUSAX TIPU
MIPOU3BOIHBIMH. IIPUBEJICHUU K

KaHOHUYECKOMY BUY
YpaBHEHUH BCEX TPEX

THUIIOB.
2. 3amaua Komm st ypaBHeHuUs: kosieOanuii|JIP:
CTPYHBI, dopmyna  Jlamambepa  AJsi|HENOCPEICTBEHHBIM
OJTHOPOJIHOTO YpaBHEHUS, noHsiTue | Au¢pepeHIrpoBaHUEM
0000111eHHOTO pereHus. MeToa|npoBepuTh, YTO
BonnoBoe pacnpoCTpaHIIOLUINXCS BOJIH JUtst| ToOaBJIeHHE
YpaBHEHHUE. MOJIyOTPaHUYEHHONH  CTpyHBl.  DOpPMYJIbI HHTErPAIBHOIO

Kupxropa wu Ilyaccona pemeHuil 3amauu|ciaraeMoro B

Komm 115t BomHOBOrO ypaBHeHHs pu Tpex u|dpopmyny anamGepa
JABYX MMPOCTPAHCTBCHHBIX NMEPEMEHHBIX, | AaCT PCIICHUEC 3aJa4n
aHaJM3 KaueCTBEHHOro MoBeneHus pemenuil. Komm mist




[TocTpoeHnue pelieHnii CMEIIaHHbIX 3a1a4 IS
ypaBHEHHsI KoJeOaHW CTPYHBI METOAO0M
paszeneHus epeMeHHBIX.

HEOJTHOPOAHOIO
YpaBHEHUs
TEIUIONPOBOAHOCTH;
IIPAKTHYECKOE
UCIIOJIb30BAaHUE CXEMBI
Merona dypse npu
pELIEHNN KOHKPETHBIX
IIPUMEPOB.

OnHomepHoe
ypaBHEHUE
TETJIOIPOBOTHOCTH.

[TocTanoBka 3amaun Komm u cMelIaHHBIX
3aJa4 JUIs YpaBHEHHUS TEIUIONPOBOJAHOCTH.
[IpuHuun wmakcuMyMma, €IMHCTBEHHOCTh U
YCTOHYMBOCTh PEIICHHUs MEPBOIl CMEIIaHHOM
3amaun. [locTpoeHue pemieHuid CMeNIaHHBIX
3a1au c OJTHOM MPOCTPAHCTBEHHOM
MepeMEHHOMN METOI0M pasneneHus
MEePEMEHHBIX.

JIP:
HETMOCPECTBEHHBIM
muddepeHnpoBaHreM
MPOBEPUTH, YTO
UHTETpabHas
dopmyna I[Tyaccona
JIaeT pelieHue
YpaBHEHHS
TEIUIOTPOBOHOCTH;
MPAaKTUIECKOE
UCTIOJIb30BAHUE CXEMBI
Merona dypse npu
peLICHUH KOHKPETHBIX
IPUMEPOB.

YpaBHeHus
OTepaTopoM
Jlannaca.

VYpaBHeHuUs AJUIMITHYECKOTO THUIIA.
Kitaccnueckast mocTaHOBKA TPaHUYHBIX 3a4a4.
['apmonnueckue ¢yHkuuu. HbIOTOHOB U
J0Tapu(pMHUUECKUH TTOTSHIIUAIIBI.

CpolicTBa  MHHMMyMa U MakCUMyMa
rapMOHMYECKUX (YHKUUN, €IMHCTBEHHOCTb
pelleHus BHyTpeHHel 3aaaun Jupuxie.
Q®opmyna IlyaccoHa s rapMOHHUYECKUX
byHKLUH, ee cieacTBUs: TeopeMbl JInyBuILIA
u [lapnaka, Teopema 00 ycTpaHUMOU
ocobenHocTH. Metox @ypbe A ypaBHEHUS
Ilyaccoma B  MOJNApPHBIX  KOOpAMHATAaX.
IIpencraBnenue pemieHUN MEPBOM U BTOPOU
rPaHUYHBIX 3aJjad B Kpyre, BHE Kpyra u B
KOJIBLIE.

JIP:

peuieHue
TEOPETUYECKHX 3a]a4
Ha OCHOBE CBOWCTB
FapMOHMYECKUX
byHKIHIH,
[IPAaKTHUYECKOE
HCIIOJIb30BAHHUE CXEMBI
Meroaa Oypse npu
pEeLIeHUN KOHKPETHBIX
IIPUMEPOB MOCTPOCHUSA
rapMOHHUYECKHUX

(GyHKIUI B KPYTOBBIX
oOJacTsx.

Teopus
MMOTEHIINAIa
oreparopa
Jlammaca.

TUTSt

OyHAAMEHTAIBHOE  pEIIeHUE  oreparopa
Jlannaca, HpioToHOB U JorapupmMuyuecKuit
MMOTEHIINATBI. OOBEMHBIIM MOTEHIHA.
IToBepxHOCTHBIE moTeHUManbl. CBeneHue
KpaeBbIX 3ajad Uil ypaBHeHMs Jlammaca k
UHTErPAJILHBIM YPABHEHUSM.

JIP:

BBIIIUCHIBAHUE
MHTErPAITBHBIX
YpaBHEHUH, K KOTOPbIM
CBOJSATCS 3aJ1a4K
Hupuxie u Helimana
IUIA omepaTopa
Jlanmaca B KpyroBbIX

o0JacTax.

3ammra nabopatopHoit padotsr (JIP).

2.3.2 3aHATHA CEMUHAPCKOT0 THIIA HE MPEAyCMOTPEHbI.
2.3.3 JIabopaTopHbIe 3aHATHA




HaumenoBanue
paznena

TeMarnka NpakTUYECKUX 3aHITUH

®dopma TEeKyIIEero
KOHTPOJIA

2

3

4

Beenenue B
TEOPUIO YpaBHEHUH
c YaCTHBIMU
IIPOU3BOJHBIMH.

[TpuBencHME K KAHOHUYECKOMY BUIY
ypaBHEHHIA C IBYMSI HE3aBUCHMBIMHU
nepeMeHHbIME. THTerpupoBaHue
HEKOTOPBIX YPaBHEHUH, HAXOKICHHE UX
O0MINX pemeHuH.

Konmponvhas
paboma.

BomaHoBoe
YpaBHEHHUE.

Meton pacnpoCTpaHsIIOIIMXCS BOJIH VIS
IIOJIyOTpaHUYEeHHOM cTpyHBI. llocTpoeHue
pelleHnid  CMEINAaHHBIX  3aJa4  JuId
ypaBHEHHsS KOJeOaHHH CTPYHBI METOAOM
pazneseHus IIEPEMEHHBIX. Pemenue
IIEpBOM CMELIAaHHOM 3aJ1a4M JJI1 BOJIHOBOTO
YPaBHEHUs, KOTJa Ha4aJIbHOE BO3MYILICHHE
OJM3KO K OTHOM M3 COOCTBEHHBIX (PYHKITHIA
3agaun  Urypma-JluyBwiisa,  sBieHue
pe3oHaHca.

Omuem no
1abopamopho
pabome:
MPaKTUYECKOE
UCIIOJIb30BaHUE
cxemsl Metoga Oypee
IIPU pPEIICHUU
KOHKPETHBIX
PUMEPOB.
Konmponvhas
[paboma Mo METOLy
dypbe 1
HECTAIIMOHAPHBIX
YpaBHEHUM.

OnHomepHOe
ypaBHEHUE
TEMJIONPOBOJHOCTH.

IlocTpoeHue pelmeHuil CMEIIaHHBIX 3a1ad
UIA  OJHOPOJHOIO M  HEOAHOPOIHOTO
YPaBHEHHUs TEILIONPOBOJHOCTU C OJHOU
IIPOCTPAHCTBEHHOW IEPEMEHHON METOJIOM
paszneneHus  INEpEMEHHBIX B Clyd4ae
HYJIEBbIX T'paHUYHBIX yclloBuUH. CBeneHue
HEOAHOPOAHBIX TPAHUYHBIX YCIOBUU K
OJTHOPOJIHBIM.

Omuem no
1a60pamopHoll
pabome:
PaKTUYECKOE
UCIIOJb30BaHUE
cxemsl Metoga Oypee
IIPU pEIIeHUU
KOHKPETHBIX
PUMEPOB.

YpaBHeHus
OTIEpPaTOPOM
Jlamutaca.

YpaBHeHUs AJUIANITHYECKOT O THIIA.
Kiaccuueckass 1mocTaHOBKAa TI'pPaHUYHBIX
3a/1a4. I'apmonnueckue GbyHKIUY.
Heroronos 151 JorapupMUUEcKuit
ITOTEHIUAJIBI.

CpolicTBa MHHHMyMa U
TFapMOHHYECKHUX
€IUHCTBEHHOCTD
3agauu Jupuxiie.
®opmyna Ilyaccona [uisi rapMOHMYECKUX
GyHKIUE, ee  CIENCTBUS:  TEOPEMBbI
JiuyBwins u  Tapnaka, Teopema 00
YCTPaHUMOM 0COOEHHOCTH. BriBon
omeparopa  Jlamutaca B NOJSAPHBIX
koopauHarax.  Meron — ®@ypee s
ypaBHeHuss  IlyaccoHa B INOJSAPHBIX
koopauHarax. IlpeacraBnenune pemeHui
NEepBOM M BTOPOM TIpaHUYHBIX 3aJad B
Kpyre, BHE Kpyra 1 B KOJIBIIE.

MaKCuMyMa

bynxumii,

peleHusT BHYTPEHHEN

Omuem no
1abopamopHtoi
pabome:
PaKTUYECKOe
UCTIOJIb30BaHME
cxeMbl MeToa Pyphbe
NpY PEIICHUN
KOHKPETHBIX
MIPUMEPOB
HOCTPOCHHUS
TapMOHUYECKHUX
(GyHKLUH B KPYTOBBIX
o0racTsix.
Konmponvhas
[paboma Mo METOLy
®ypbe a5 ypaBHEHUS
Jlanaca B moJsIpHBIX
KOOp/IMHATaXx.

Teopus

[IOTEHITAIA TSt

@DyHIaMEHTATIBHOE PELIEHUE OIeparopa
Jlannaca, HproTOHOB M jorapu@muydeckuii

Omuem no
1a60pamopHol




omeparopa noteHiansl.  OOBEMHBIM  TOTEHIHMAI [pabome.

Jlannaca. [loBepxHOCTHBIE mOTeHIMANbl. (CBEIEHME BHIIUCHIBAHNE
KpaeBbIX 3a1ad il ypaBHeHMs Jlamiaca K|{MHTErpajbHbIX
HMHTETPAIbHBIM YPaBHEHUSM. YpaBHEHUH, K

KOTOPBIM CBOZSTCS
3amaun lupuxie u
Heiimana s
oneparopa Jlamiaca B
KPYTOBBIX 00JIACTSX.

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX Pa0doT (IIPOEKTOB)
KypcoBble paboTbl HE IPEYCMOTPEHBI.

2.4 llepeyeHb yueOHO-METOAUYECKOT0 o0ecrnevYeHHs JJIs1 CAMOCTOATEbHO PadoThI

00y4YaOIIUXCH 10 JUCHHUILIMHE (MOLYJII0)

[Tepeuens yueOHO-METOMUECKOTO 00ECTIEUeHUS TUCITUTLINHBI
Bug CPC 10 BBIMIOJTHEHUIO CAMOCTOSITEILHON paboThI

W3y4eHne neKIMOHHOTO [MeTou4YecKie peKOMEH IallUN 110 OpraHu3aIuu
MaTepuana; CaMOCTOSITENIbHOM paObOThI CTYIEHTOB YTBEPKACHHbBIE Kadeapoit
[ToaroroBka oTYeTa 1O |BBIYUCIUTEIPHON MATEMATHKHN U WH()OPMATHKH, TPOTOKOT Ne 14
nabopaTtopHoii padote; |oT 14.06.2017 r.
[ToaroroBka k
JK3aMEHaM.

VY4eOHO-MeTOIMYECKHE MaTepuasbl JUIsl CaMOCTOSITENIbHOM pPadOThl 00ydaroIUXCs U3

YHCJIa MHBAIK/IOB U JIMI] C OTPAaHUYEHHBIMU BO3MOXHOCTSIMHU 3/10poBbst (OB3) npenocTasinstorcs
B (hopMax, aJaTUPOBAHHBIX K OTPAHUYEHUSIM UX 37JOPOBbS M BOCIIPUITHS HH(POpMALIUU:

JUist T ¢ HapyIIEHUSIMH 3pEHMSL:

— B ieyaTHOM (popme yBeTMUEHHBIM HIpUPTOM,

— B (popme ayauodaiina;

— B (hopMe 2IIEKTPOHHOT O IOKYMEHTA.

JUist U1 ¢ HapyIIEeHUsIMU CITyXa!

— B ieyaTHo! opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JUiist T ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO armapara:
— B I1e4aTHoOM (opme,

— B popMe ayaunodaiina;

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHTCHTA

o0yJaromuxcs.

[TogpoOHBIE MOCTAHOBKM 3a7ad JJIsi CAMOCTOSITEIFHOW paOOThI CTYACHTHI MONTYYalOT B

OYHOM HHJMBHJIyalbHOM OOIIEHUH C mpernojaBareneM. O4YHble KOHCYJIbTAI[MM HE COCTABISIOT
poOJIEMBI: €XKEHEAEIbHO MPENoAaBaTeNlb pad0TAET B ayIUTOPHH CO CTYJI€HTAMHU B CPEIHEM I10
YeThIpe Yaca.

I[J'ISI JiuL € OIrpaHUYCHHBIMU BO3MOKHOCTSAMU BOCIIPUATHUA HH(bOpMaL[HH (HapymeHI/IH

3peHust IO ClyXxa, a TakKe C HapYyIICHUSIMH OMOPHO-IBUTATEIHHOTO arapaTa) BO3MOXKHA
BUJIEO M ayaHO 3alUCh JIEKIMHA: JIEKTOP HKMEET NPHUBBIUKY BCE IPOU3HECEHHBIE CJIOBA
3aMUChIBaTh Ha JIOCKE, a 3alMCaHHbIE HA JOCKE (DOPMYJIBI IOBTOPSITH YCTHO.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH




CoueraHnue TpPAAULMOHHBIX OOpa30BaTEIbHBIX TEXHOJIOTHH B (Qopme nexkuuit u
7a00paTOPHBIX PabOT, MPEAIIOIATAONINX aKTUBHOE y4acTHE CTYACHTOB B PEIICHUN KOHKPETHBIX
3aJa4 1O CXeMaM, MOJIpPOOHO W3JIOKEHHBIM Ha JeKuusax. llyOnudunas 3ammra  KakIbIM
CTYZIEHTOM BBIIAHHOTO €MY WHAWBUAYAJIBHOTO 3a/IaHHS 110 KOHTPOJIMPYEMOW CaMOCTOSTEIbHON
pabore.

[IpoBeneHne KOHTPOJBHBIX MEPONPHATHI B (OpME OTUETOB NPENOAABATEIIO IO
BBINOJIHEHHBIM JIAOOPAaTOPHBIM paboTaMm, a TaKXke TPAJUIMOHHBIE KOHTPOJIbHBIE DPAa0OTHI,
PE3YJIBTaThl KOTOPBIX YUUTHIBAIOTCS HA SK3aMEHE.

I[HSI Jiul ¢ OrpaHM4YCHHBIMH BO3MOKHOCTAMH 300POBbA NPCAYCMOTPCHA OpraHu3alusa
KOHCYJIBTAIMH C NCIIOJIB30BAHUEM HJICKTPOHHOMN TTOYTHI.

4. OueHo4YHbIE CPeACTBA IJIA TEKYHIEr0o KOHTPOJISI YCIIeBAeMOCTH U IPOMEKYTOYHOM
aTrecTanuu

4.1 ®doHx OLIEHOYHBIX CPEACTB /1JIsl MPOBeeHU TeKYyllel aTTecTallun

Texymuii KOHTPOJIb KayecTBa MOJTOTOBKM OCYILECTBISETCS IYyTEM MPOBEPKHU
TCOPCTUICCKHUX 3HaHUU U MPAKTUYCCKUX HABBIKOB IMOCPCACTBOM

1) IlpoBepku u mpueMa TEKYIIUX CEMECTPOBBIX 3aJaHHil M JTaOOPaTOPHBIX pPabdoT.
[TpoBeneHNEe KOHTPOIBHBIX MEPONPUATHI B (DOPME OTYETOB MPEIIOAABATEIIO IO BHIMIOTHCHHBIM
nabopaTtopHbIM paboTaM ¢ MyONWYHOW 3alIMTOH BO BpeMs JIaDOpaTOPHBIX 3aHSTHIA
KoHnTponbHble paboThl 110 NPUBEIECHUIO YPaBHEHNUN K KAHOHMUYECKOMY BUly U 110 MeToay Dypbe
JUTsL ypaBHEHU BCEX TUIIOB.

2) [TonroToBKH K 9K3aMEHY B KOHIIE CEMECTpa.

IIpumepHbIe 3a1aHNS 1JIS1 CAMOCTOSATEJILHOM PadoThI

No 3agaHus
1. | IlpuBecTM K KAaHOHMYECKOMY BHIY YPAaBHEHHE C IOCTOSHHBIMU KOY(p(HIMEHTaMH
82 o u. 82u
> +2b f(X, y,u)=0. [TogoGpars HeHyseBble KOI(P(ULIUEHTH Tak,

ooy oy

‘IT06I)I IMOJIYYHIINCH YPaBHCHHA BCEX TPEX TUITOB.

2. | [lpunymath W TpUBECTH K KAHOHHYECKOMY BHUJIY YpaBHEHHE C TMEPEMEHHBIMHU

Kod(uimeHTaMn B KKIOM U3 00JacTeil, Tie COXpaHSETCs TUIl PacCMaTPUBAEMOTO
ou o

ypaBHenusi. Hampumep, v +xy— =0.

ayZ

3. | BeiBect BbIpakeHue omnepatopa Jlarulaca B HOJSPHBIX, IMJIMHAPHYECKUX M B
cepuueckux KoopauHarax. Ha 1uiockocTw M B TpeXMEpHOM INPOCTPAHCTBE HAWTH BCE
rapMOHUYECKHEe (YHKIIMU, KOTOPBIE HE 3aBUCAT OT YIJIOBBIX NEPEMEHHBIX.

4. | [lpuaymath TpUMep W HAWTH TOYKH SKCTpeMyma TapMoHW4Yeckou ¢yHkimu U(X,y) B

2 2
AP

3aMKHyTol o6mactu. Hampumep, U=Xy, X°+Y* <1, 6o U=X*—Y?, 279 °

5 |B Kpyre x2+y2 =r? <R2, a TaKXe BHE ATOTr0 Kpyra pemuTh 3aaady Jupuxine mis
ypaBHeHus Jlammaca ¢ MOJMHOMHANBbHOM TpaHMYHOM (QyHKIMEN g(x, y). Hamnpuwmep,
rpaHnyHas  QyHKUUSA g(X, y):xyz. Bo BHemHel 3amade  ydecTb  YCIOBHE

OTPAaHMYEHHOCTH pelleHus. Peann3oBare Ty ke cxemy s 3a1aun HelimaHa, yuecTs npu
HTOM HEOOXOMMOE YCIOBHE Il TPAaHUYHON (DYHKIINH.

6. | B xpyre X*+Yy°=r><R® pemmts 3amauy Jlupmxmae mns ypaBHeHHs Ilyaccoma c

MOJIMHOMHUAJIBHBIMM CBOOOJHBIM 4JIEHOM f(X, y) U TpaHUYHOM (yHKIMEN g(X, y).

PaccmoTpeTs mpuMepbl MHOTOYJIEHOB IEPBON-BTOPOI CTEIIECHH.




BpruncinTe noTeHuuMan mpocToro Ciost u(x, y) Macc, pacHpeaeICHHBIX 110 OKPYKHOCTHU
X?+y?=R? ¢ mI0THOCTHIO ,u(X, y) =1. Haiitn noTeHuHan JBOWHOTO CIOS u(x, y)

3aps10B, pacHpPEaCIICHHBIX IO OKPYKHOCTH X2+ y2 =R? ¢ noTHOCTEIO y(X, y) =

IIpuBecTn  mepByr0  KpacByw  3ajady U1 YpPAaBHEHUs  TEILIONPOBOJHOCTH

% - lezj =f (X t) B mpsamoyronbauke O0<t<T,0<X<1l, ¢ HeomHOPOAHBIMU

IPaHUYHBIMH YCIIOBUSIMH Ha GOKOBBIX CTOPOHAX U(O,t) = a(t), u(lt) =p0 (t), 0<t<T,
K [EPBON KPaeBO 3aj1ade, HO YKe C OJHOPOJHBIMH KPAEBBIMU YCIOBHAMH Ha GOKOBBIX
croponax. [IoCTPOUTH YACTHOE PELICHUE HEOJHOPOAHOTO YPABHEHHS TEIIONPOBOAHOCTH
s T (X,t) :sin(nx)- f, (t), roe f, (X)— 3amaHHas QyHKIHS.

HenocpenctBenHoil mpoBepkoii yOeIUTHCS B TOM, 4TO (PyHKIUS

. > (x-yY

(t —t )n/2 eXp —=
0

A(t-t)
HpI/I t >t0 SABIJICTCA peH_IeHI/ICM OI[HOpO,Z[HOFO ypaBHeHI/IH TCHJ’IOHPOBOI[HOCTI/I
au oA
o=
o Fox

, Tae VY,..., Y,— HAEHCTBUTEIbHbIE IAPAMETPHI,

U(xt)=

10.

HemnocpeacTBeHHO npOBepKoﬁ II0Ka3aTh, qTO dopmyna  Kupxroda
()(1,X2,)(3 t) i'[l\/| (l// +——|:t|\/| ):I maet peureHne 3amaun  Komm  juis
atZ — 5)(i2

HAYaJIbHBIMH GyHKIMAME: u (X, 0) = (0( X) , % (X, 0) =y (X) . 3nech

OJIHOPOJHOTO BOJHOBOTO ypaBHEHUS =0 ¢ jgocrarouyHo TIIAAKUMU

I\/I(,u): J ,u(Xl +Uy, X +1y,, X +ty3)dSy , a ,u(Xl,XZ,XS) — 3aJlaHHas B NIPOCTPAHCTBE

Iv=L

R® QyHKIHS ¢ HeNPEePHIBHEIMY YaCTHBIMU TIPOM3BOIHBIME BTOPOTO TIPSIIKA.

11

BriBectu u3 gopmynsl Kupxroda npunuun ['roifrenca: coorserctBytomias 3aaaye Komm
JUIsL OAHOPOJHOTO BOJIHOBOTO YPAaBHEHHMs BOJIHA B TOUYKE (Xl, X, X3,t) npocrpanctea R*

OIHO3HAYHO ONIPEACIACTCA 3HAYCHUAMUA @, 2(0’ l// Ha C(bepe i( Zi —)(i )2 =t2 paaunyca tc
i=1

IEHTPOM B TOUKEC (Xl, X5, )(3) .

12

B mnpennonoxkeHuu, 4ro @ W Y 3aBUCAT TOJBKO OT JABYX IIPOCTPAHCTBEHHBIX
HepeMeHHbIX X, ¥ X,, BbeiBecTu u3 ¢opmynasl Kupxroda ¢opmyny Ilyaccona

u(%, %,,t)=
:i ‘//(yl’ yZ)dyldyZ 1 0 (y1’ yz)dyldyz

Z”K\/t2+(y1—><1)2+(y2—x2) Tra \/tz xl)2+(y2—x2)2,
e K—kpyr (Y, =% ) +(Y, =%, )’ <t?.

4.2 ®oHJ OLIEHOYHBIX CPEJACTB /ISl IPOBEACHUS MPOMEKYTOYHOM aTTeCTAllUH
Teopernyeckuii 5K3aMeH B KOHIIE CEMECTpA.




Bonpoce! k 3k3aMeHy 110 JICKIIHOHHOMY KYpCY

1. Knaccudukarus KBa3WJIMHEHHBIX ypaBHEHHI BTOpOTO nopsaka. Kiraccuueckue kpaeBbie
3a/1a4M JUIsl ypaBHEHHUM BCEX TPEX TUIIOB.

2. XapakTepuCTUKH JJUHEHHbIX ypaBHeHU. Teopema KoBanesckoi. [Ipumep Anamapa.

3. 3amaua Komm ju1s BosHOBOTO ypaBHeHUs. BriBoa popmyner Janambepa ans ypaBHEHUs
KojeOanuit cTpyHsl. [lepeanuii u 3aqauii GPOHTHI BOTHBHI.

4. ®opmynsl [lyaccona u Kupxroda pemenuit 3agaun Komm st IByX U Tpex MEPHOTO
BOJIHOBOTO YpaBHEeHUsI, TG dy3ust BOJH.

5. 3amaua Komm 11 ypaBHEHUS TEIUIONPOBOAHOCTH. VIHTerpambHOE IpeacTaBieHUE
pemenus popmysoit [lyaccona.

6. Meron ®ypbe B ciy4ae OJHOW MPOCTPAHCTBEHHOW IEPEMEHHOW JJIsi BOJHOBOTO
YPaBHEHUS U JUIsl YPaBHEHHUSI TEILIOIPOBOJHOCTH.

7. IlpuHumn MakcuMyMma JUlsl ypaBHEHUS TEIUIONPOBOAHOCTU. ENMHCTBEHHOCTh pELIECHUS
MEpBOM CMENIaHHOM 3aJ]a4i U €AMHCTBEHHOCTh pelleHus 3a1aun Komu B kinacce orpaHM4eHHBIX
(GyHKIMIA.

8. 3amaua Ha cOOCTBEHHBIE 3HAUEHUS JIJIsl CAMOCOIPSKEHHOTO AILTUITHYECKOTO orepaTopa
B OTpaHMYEHHOU 00JIaCTH.

9. O6mas cxema wmeroga Dypbe pelieHUs CMEIIAHHBIX 3aJad s ypaBHEHUN
TUIEPOOINYECKOTO U MapabOoIMYeCcKOro THITOB.

10. l'apmonmnueckue GyHKINU, KX OCHOBHBIE CBOICTBA.

11. IMonsatue o pynkuuu ['puna 3anau Aupuxie u Heiimana st ypasuenus [lyaccona.

12. ®yukuus ['puna 3amaum dupuxne ans mapa u kpyra. @opmyna Ilyaccona mis
rapMOHUYECKHUX (YHKIIUI, €€ CICICTBHSL.

13. Merox ®ypnre nns ypaBHeHus Ilyaccona B momnsipHbIXx KoopauHatax. CBoiicTBa
TPUTOHOMETpHUUECKUX psA10B Dyphbe.

14. Teopus norenumana. O0bEMHBIN ToTeHIMaN. [loBepXHOCTHBIE TOTEHIIUANBI, TEOPEMBI
0 CKauKax Ha MOBEpXHOCTH JIsmyHoBa.

15. Cenenue kpaeBbIX 3a7a4 i ypaBHeHus Jlamnaca K MHTETpalbHBIM YPABHEHUSIM.

IIpumepHBbIii OnJIeT K IK3aMeHy
buier Ne 1
o Kypcy «YpaBHeHHSl B YACTHBIX NPOU3BOAHBIX» VIl HANIPpaBJeHUs 0aKajlaBpuarTa
«MaTemMaTHKa M1 KOMIIBIOTEPHbIEC HAYKH

1. Kinaccugukanys KBa3uIMHEHHBIX YpaBHEHUH BTOporo nopsaaka. Kinaccuueckue kpaeBble
3a/1a4M JUIsl ypPaBHEHUH BCEX TPEX TUIIOB.

2. Hemnocpencreennoit  mpoBepkoit  mokazath, 4to  Qopmymna  Kupxroda

u (Xl, X5, Xg, t) = %Zt M (l//) +%T % l:t M ((0)] JaeT peuienue 3azaud Kommw s 0JHOPOIHOTO

U u ou
BOJIHOBOTO  ypaBHEHUS o 2 W =0, u (X, 0) = (D(X), E(X’ O) =y (X) 3mech
M (ﬂ) = I ,U(X1 LY X+, X +ty3)dSy -

ly=L

OueHouHble CpencTBa Uil MHBAIWAOB M JIMI[ C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH
3/I0pOBbsI BEIOUPAIOTCS C YUETOM UX WHAMBUIYAIbHBIX CUXO()U3NYECKHX OCOOCHHOCTEH.

— TpU HEOOXOJUMOCTHM HMHBAIMJIAM U JIMLIAM C OrPAaHUYEHHBIMH BO3MOKHOCTSIMU
310pOBBS IIPEAOCTABIIACTCS JOMOJHUTEIBHOE BPEMS Ui IOATOTOBKY OTBETA HA DK3aMEHE;

— IIPU MIPOBEJICHUU MPOLIETYPHl OLIEHUBAHUS PE3yJIbTAaTOB O0YyUEHUsI UHBAIUIOB U JIUIL C
OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 370POBbS IIPELYyCMATPUBACTCS UCIOIB30BAHUE TEXHUYECKUX
CPEICTB, HEOOXOAUMBIX UM B CBS3H C UX UHIUBUAYATbHBIMU OCOOCHHOCTSIMU;



— IIpU HEOOXOAUMOCTH JJIs1 00YHAIOIUXCS ¢ OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 37I0POBbS
M WHBAINAOB TPOIEIypa OLEHHBAHUS pE3YyNbTAaTOB OOYYEHHS MO AWUCHHUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ITAIIOB.

[Tpouenypa oneHuBaHUS PE3yIHTATOB OOYYEHHS WHBAJIHMIOB M JIMI[ C OTPAaHHMYCHHBIMH
BO3MOXHOCTSIMH 3JI0POBbSI 110 JUCHUIUIMHE (MOJIYJIO) MpeaycMaTpuBaeT IPel0CTaBICHUE
uHpopManuu B QGopMax, aJaNTUPOBAHHBIX K OTPAHUYEHHSIM HUX 370POBbSI M BOCIPUATHS
uHpOpMaLUu:

JUst UL ¢ HapyIIeHUSIMH 3PSHUS:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA.

JInst I ¢ HapyIISHUSIMH CITyXa:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA.

JUst UL ¢ HapyIISHUSIMH OTTIOPHO-/IBUTATEIILHOTO amIapara:

— B (hopMe IEKTPOHHOTO JOKYMEHTA.

5. IlepeyeHb OCHOBHOII M JONMOJHHUTEJbLHOH Yy4eOHOIl JMTepaTypbl, HEOOX0AMMON
JJ151 OCBOEHHS TUCIHUILINHBI

5.1 OcHoBHasi IuTEpaTypa:
1. Unbun, A.M. YpaBHeHUs MaTemaTtudyeckoil Qusuku: yduebHoe mocobue / A.M. Unbpun. —
Mocksa : ®usmariaut, 2009. — 192 c. https://e.lanbook.com/book/2181.
2. Bnagumupos, B.C. YpaBuenus marematnueckoi pusuku: yueOnuk / B.C. Bnagumupos, B.B.
XKapunos. — Mocksa : ®usmariut, 2000. — 400 c. https://e.lanbook.com/book/2363.

Jlnist OCBOEHHMSI IUCIUTUIMHBI MHBAIUAAMHA U JIUIIAMU C OTPAHUYCHHBIMUA BO3MOKHOCTSIMHU
3JI0POBbSI MMEIOTCS M3IaHUS B JJIEKTPOHHOM BHUJE B DIICKTPOHHO-OMOIMOTEUHBIX CHUCTEMax
«Jlanp» u «YHuBepcurerckas o6nbamorexka ONLINE».

5.2 JlonosiHuTeIbHAS JIUTEPATYpA!
1. Bnamumupos, B.C. COopHUK 3alau MO ypaBHEHHSIM MaTeMaTHYeCKOW (QHU3UKU yueOHOoe
nocobue / B.C. Bmanumupos, B.I1. Muxaitnos, T.B. Muxaiinosa, M.U. [llabynun. — Mockaa :
duszmatiut, 2016. — 520 c. https://e.lanbook.com/book/104995.
2. IerpoBckuii, W.I'. Jleknuu 00 ypaBHEHHSIX C YaCTHBIMH TPOHM3BOAHBIMH y4deOHuk / W.I.
[TerpoBckuii. — Mocksa : @usmariut, 2009. — 404 c. https://e.lanbook.com/book/59551.

6. Ilepeyenr pecypcoB  HH(OPMALMOHHO-TEJEKOMMYHHMKANMOHHON  ceTH
«AHTEepHET», HEOOXOAUMBIX /151 0CBOEHHS THCIMIIJIMHBI
1. DnexTpoHHBIH Karajuor Hayunon 6ubnnorexku Kyol'y
http://megapro.kubsu.ru/MegaPro/Web
2. DnexkTpoHHas OuOimoreyHas cucremMa "YHuBepcuterckas OubOnumoreka ONLINE"
http://biblioclub.ru/
DrekTpoHHas OubimoreuHas cucremMa uznatenscra "Jlane" https://e.lanbook.com/
DnexTponHas oubnmoreunas cucrema «FOpait» http://www.biblio-online.ru
DnekTponHas oubimorednas cucrema «ZNANIUM. COM» www.znanium.com
DnexkTponHas oubmmoreunas cucrema «BOOK.ruy https://www.book.ru
OnekTponHas oubnmoreunas cucrema eLIBRARY.RU http://www.elibrary.ru

No ko

7. MeToauveckne yKazaHus 1 00yYAHOIIUXCS 110 OCBOCHHIO JUCIUIIJIMHBI
Jlexmu 1 maGopaTOpHBIE 3aHATHUS MPOBOAATCS eXKeHenenpHo. OO0Imenne mpemnoiaBarens u
CTYJEHTOB Ha JIa0OpaTOPHBIX 3aHATHSAX MPEANojiaraeT MpPeIBAPUTEIbHYI0 MPOpaboTKy
CTYJICHTaMH KOHCIIEKTa JICKIIMH. 3a/jada MpernojaBaTeNisi COCTOUT B PACCTAHOBKE aKIIEHTOB W
pa3bsICHEHUH CMBICTIa U HEOOXOIMMOCTH BBEJEHUS KITFOUEBBIX MOHITHA TEOPUH YpaBHEHUN B
YaCTHBIX HpOI/ISBO)IHI)IX. 21.]'[5{ IIOJTHOIICHHOT' O BOCHpI/IHTI/Iﬂ HOBBIX O6’BCKTOB HCO6XO}II/IMa


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/

WUIFOCTPALMS HX IPAKTHYECKOr0 NPUMEHEHUsA. TakuMu IpuMepaMu B Kypce SBIIAIOTCS
nuddepeHMabHBIC  33aadd  JJIA  [POCTEHINMX ypaBHEHWHW MaTeMaTHYecKoW (PHu3uKH,
NPECTABIISAIOMNX KaKIBIH U3 TPEX TUIIOB KJIACCH(PHUKALINY.

B 1aHHOM O03HAaKOMHTEIBHOM Kypce IOKa3aHbl CHOCOOBI TOHIKEHHS pPa3MEPHOCTH
muddepeHIManTbHOM  3a7aud ¢ TOMOINBIO  pa3/ieNicHUs MEPeMEHHBIX, MO0 CBEICHUS
MOCPEJICTBOM TEOPHH TOTCHIUANa TU(GGEpEeHIHATBHBIX 337a4 B 00JacTH K HHTErpaIbHBIM
yYpaBHEHUSM Ha TpaHWIe dToW oOnactu. PemieHue 3amad MeEHBINEH Pa3MEPHOCTH BO3MOXKHO
CHeNHUaTbHBIMHA YHCICHHBIMUA METO/IaMH, YTO COOTBETCTBYET CIICIIUATU3AIINH Kadeaphl.

Ha naGopaTopHBIX 3aHATHSX CTYACGHTaM IMpeIararoTcs HPUMEPHl Ul MPUMEHEHUS
TEOPHH, H3IIOKEHHOH Ha Jeknusx. OOCyXIeHHE CIOCOOOB peIIeHHs NpeiaraeMbIX 3ajaad

IMPU3BAHO AKTHUBU3HUPOBATL IO3HABATCIIBHYIO JCATCIBHOCTH CTYACHTOB.

DTOMy JI0JDKHA

CI0COOCTBOBATH IMPpAKTUYCCKas HAIIPABJIICHHOCTb UTOI'OBBIX PE3YJIbTATOB.

8. Ilepeyenb MH(GOPMANMOHHBIX TEXHOJOTHI, MCIOJIb3YyEMbIX MPHU OCYIIECTBJIECHUHU
0o0pa3oBaTeIbHOIO Mpolecca Mo AUCHUIIHHE (PU HE00X0AUMOCTH)

8.1 IlepeyeHp MH(POPMALMOHHBIX TEXHOJOrHi. BO3MOXHO KOHCYJIbTHpPOBaHHE IO
ANEKTPOHHOM MOYTE.
8.2 [lepeuenb HeE0OXOAUMOTI0 MPOTPAMMHOTI0 O0ecTedeHusl.

1. Microsoft Windows 10.

2. Microsoft Office Professional Plus.

8.3 IlepeveHnb HEOOXOAMMBIX HH(POPMAIHOHHBIX CIIPABOYHBIX CHCTEM.

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

2. DIeKTPOHHO-OMOIMOTEeYHAs cucTeMa u3natesibera «Jlanby (http://e.lanbook.com).
3. DnekTpoHHas 6ubnuoreyHas cucrema «YHuBepcurerckas oubmoreka ONLINE»

(www.biblioclub.ru)

9. MaTepI/IaJIbHO-TeXHI/I‘leCKaﬂ

0aza, HeoOxoamMasi Ui  OCYyLIeCTBJICHUSI

06pﬂ3OBaTeJIbHOF0 npomecca mo JTMCUUIIMHE

No B paGor MarepuaibHO-TEXHHYECKOE 00eCTIeYeHNE T CIIUTLIMHBI
(MOIysT) U OCHALIICHHOCTh
1. JlexunoHHble 3aHATUA | JIeKIIMOHHAsT ~ aylAUTOpHS, CHEUHaIbHO  O0OpyJIOBaHHAs
MYJBTUMEIUMHBIMUA  JIEMOHCTPALIMOHHBIMM  KOMIUIEKCAMH,
yueOHON MeOebIo
2. JlaGoparopHble [Tomemenne pans mpoBeldeHHs JAaOOPAaTOPHBIX — 3aHATUH
3aHATHS OCHAIIIEHHOE Y4eOHON MeOeIbo, JOCKOW MapKepoOM WIIH MEJIOM
3. ['pynnossie [Tomemienue uist TpOBEAEHUS TPYNIOBBIX (MHAMBHIYaAIbHBIX)
(MHIUBUYaTbHbIE) KOHCYJIbTAllMi, yuyeOHOH Mebenbio, JOCKOH MapKepoM WU
KOHCYJIbTAIIUH MeJIoM
4. Texkymuii  kOHTpoJIb, | [loMemenne uisi MpoBENEHUsS TEKyIEed W IPOMEKYTOYHOMN
IIPOMEKYTOYHAs aTTeCTalluy, OCHAIllEHHOEe Y4eOHOH MeOebIo.
aTTecTanus
5. CamocTosTenbHas Kabuner 1 camocTosITeNbHON  pabOThl, OCHAIIEHHBII
pabota KOMIIBIOTEPHON TEXHHMKOW C BO3MOXHOCTBIO TOAKIIOYEHHUS K
cetn «VHTEepHET», mMporpaMmoN 5KpPaHHOIO YBEIMYEHUS U
00€CMEeYEeHHbI JOCTYIIOM B 3JEKTPOHHYIO HH(OPMAIMOHHO-
00pa30BaTeNbHYIO Cpely YHUBEPCUTETA
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PEINEH3U A

Ha pabouyio MPOrpaMMy MHCLHIUIMHEL «YPABHEHHS B YACTHBIX TPOM3BOJHBIX) 110 HAIIPABJICHHIO
nogroroskr  02,03.01 Maremarnka u KOMIIBIOTePHBIC HaykH (kBamuukaiyust «Gakamaspy),
IIOAOTORJICHHYIO 3B/l OIINM Kadespoll BEIMHCIUTEIEHON MateMaTHkH 0 nadopMarain Kybl'Y
KaHJHaTOM (PH3UKO-MaTeMaTHISCKHX HayK nonentoM [ aiinenxo C.B.

Pabouas nporpavma JUCIMIITHHET «Y PABHEHHS B 9ACTHBIX POH3BOAHEIXY COACPYKAT LEIH U
3auadn OCBOCHHS MHCUHUILIHHEL -MECTO AHCHUINTHHEL B crpyktype OOIT BO, TpeoBamms K
pesyanTaTaM OCBOCHHSA COACPMKAHMS JIMCHUIUIMHBI, COAGPAHHE H CTPYKTYPY MUCIMILTHHEL
00pa3oBaTeNbHEe TEXHOIOTHH, OLEHOUHBIE CPEACTBA IS TEKYIIEr0 KOHTPOJSI YCIIEBAEMOCTH U
TIPOMEKYTOYHON aTTeCTalllH,

Haspaine u cozmepkamne paGouelt MPOrpaMMbl JIUCIMIITHHEL «YDaBHEHHS B YaCTHBIX
[IPOM3BOAHBIX» COOTBETCTBYET ydueOHOMY INIaHY II0 HampapjieHHIO noaroTosku 02.03.01
MareMaTHKa H KOMIIBIOTEPHBIE HAYKH.

Conepxanne paGouett POrpamMMe! COOTBETCTBYET YPOBHIO [OArOTOB/ICHHOCTH CTYIEHTOB K
U3YUCHHMIO NAHHOH JHCUMIUIMHEL  YCNEMHOCT: H3YYEHHS JMCHMIUIAHBI  OGCCHEUHBACTCS
IPCAIIECTBYIOICH TOArOTOBKON CTYACHTOB 0 TakuM MMCLMAIUIAHAM, KaK MATeMaTHUCCKUH
aHamus, anreGpa, mudhepeHnranbube ypapHeHu, (GYHKIHOHATLHBIH aHATHS,

Tpamuuuonno OCHOBY Kypca ypaBHGHHH B  UACTHDIX NPOU3BOAHBIX  COCTABIISIIOT
AuddepennuansEple 3a0aun T THHEHHBIX YPaBHEHHE BTOPOro NOPAOKA € ITOCTOSHIBIMH
ko punmentam, YpapHeHus THIepGONHICCKOro THIA [IpeaCTaBiIeHbl BOJHOBEIM YpABHEHHEM
AT OJIHOM, IBYX M TPEX HPOCTPAHCTBEHHDIX HepeMeHHBI;(, YTO O3BOJISIET CPABHUTEL KAUeCTBEHHOE
TIoBe/icHNE pelneHui. Kpaesble 3anauu ans ypaBHeHHs TCIVIOIPOBOAHOCTH M AUPPEPeHIAaIbHbIE
3afadqn ¢ omeparopom Jlaraca m3ywaiores B OpoOCTpaHCTBax MPOU3BOJILHON  pa3MepHOCTH,
VHTerpankhee ypaBHeHHS, K KOTOPBIM CBOJITCS IPaHHYHBIe 3a/aud ¢ oreparopoM Jlaraca,
PACCMOTPCHBI JUTS IIBYX W TPEX HE3aBHCHMEIX [16PEeMEHHBIX.

Kiraccuuecxkue meTomer Teopum ypasHeHuit- MaTeMaTHuecKoi (GM3UKE ¥ HHTErpalIbHEIX
YPABHEHHH TCOPHH [OTEHIHMANA OTPAKEHH B paboueii [porpaMmMe JIOCTATOYHO [IOJHO. B cuiy
OPaHHHCHHOCTH 110 BPEMEHH Kype IIOCTPOCH ¢ YKIOHOM Ha IeMOHCTPALMH Pe3yILTaTOB, PH 3TOM
HE BCCT1a BHHBL M/ICU ¥ TEXHOJIOTHH, IPHBOJISILIME K 3THM Pe3yIbTaTaM.

CoBpeMeHHBIC NOCTIKEHHS B 067acTH A GepeHIHANEHEIX  ypaBUeHHH B YaCTHBIX
MPOM3BOAHEIX Oa3UPYIOTCA HA NOHATHHA 0606IIENHOrQ PeLICHHs H TCOPHH 0600IeHHBIX ()YHKIIMIA.
IloaToMy €CTCCTBEHHBIM IIPOLOIDKCHHEM JIAHHOIO CICLHAILHOTO Kypca AOJDKeH OBITH KYpe IO
Teopur 06OOIIEHHBIX PeIleHHH MH((epeHIHanbHbIX YPaBHEHHH C BBIXOJIOM Ha COBpEMEHHBIC
BAPHALMOHHDIC K IIPOCKUMONHEIE METOABI TPHOIIKEHHOTO PEIleH s KPaeBbIX 3a/[ay,

Cumtaro, uro pabouas mporpamma COOTBETCTBYET I'OCYJAPCTBEHHBIM TPeGOBAHHIM K
MHHHMYMY COACPICAHHA M YPOBHIO IOJIOTOBKH BBITYCKHHKOB 10 HaIIPaBJIEHUIO TOANOTOBKH
02.03.01 Maremarnka M KOMIBIOTepHDIE HayKd (KBATMpUKANUs «OaKkagaBp») H MOXET GbITh
PeKOMEHA0BaHa JJIsl BRICIIMX YUCOHEIX 3aBe/ICHIHT.

JloKTOp SKOHOMHYECKHX HAYK,
KaHAKJAAT TEXHHYCCKHUX HayK,
npoeccop xadeapsl KOMIBIOTEPHEIX
TEXHOJIOTHH U ceTeM KyGlAY

o-
4, 740N
B a7 Y
s,
N\

2

7¢
5
}_;;,

RAPCTEE o

Jlynenko E.B.

b

,

TR0 oy
(el ATpg
o

%
(]
33

e
2

o

B

b"“

‘o,

o§
S

GG
e

73
il

&=
S

g



PEINTEH3 N A

Ha pabouyio NMpOrpaMMy JMCLMILIMHEL «YPaBHEHHS B YaCTHBIX MPOU3BOHEIX) 10 HATIPABICHHIO
nogroroskd  02.03.01 MaremaTnka M KOMIBIOTEDHBIE Haykw (kBamudukanms «Gakaiaspy),
[IOJrOTOBJEHHYIO 3aBEAYIOIEM Kaepoi BEIMHCIUTEIRHON MaTeMaTHKK H undopmaruin KyGI'y
KaHOHAATOM (PH3HKO-MaTeMATHICCKUX Hayk aoueHToM [ainenko C.B.

PaGoyvast mporpaMmMa AHCLMIIHHEE! «Y PABHCHHS B YACTHBIX IPOU3BO/IHBIXY COJIEPYKUT IE/H 1
'3aJaYd OCBOEHWS JUCHHIIMHBL, MECTO MHCLHILUIHHEI B crpykrype OOIl BO, Tpeboanus K
pe3yibTaTaM OCBOEHHS CONEPIKAHMS IWCLMIUIHHEL, CONEPIKAHUE M CTPYKTYPY JUCIUIUIHHEL
00pa3oBareNbHpIe TEXHONOIHY, OLEHOUHbIE CPEACTBA Ui TEKYLIErO KOHTPOJIS yCHEBAeMOCTH H
IIPOMEIKYTOUHOM aTTCCTAITHH.

Hassanue u conepxanne paGouel MPOrpaMMBbl IHCLIAIUIHHEL «YPABHEHHS B YACTHBIX
TIPOM3BOAHBIXY) COOTBETCTBYET y4eOHOMY TIIIaHy TII0 HaIpaBieHHi0 noAroTosku 02.03.01
MareMaTHKa H KOMIIBIOTEPHBIE HAYKH,

Coneprxarne pabouelt MPOrpaMMbl COOTBETCTBYST YPOBHIO TOArOTOBICHHOCTH CTYCHTOB K
U3YYEHHIO JIAaHHOM AWCHMINIMHBL — YCHEIIHOCTH HM3y4YeHHs JUCLHIIHHEL 00eCIeUHBACTCSI
TPEIIIECTBYIOMEH MMOArOTOBKON CTYJEHTOB IO TAKMM JAMCIMIUIMHAM, KAk MaTeMaTHUCCKHH
axanus, anrebpa, uddepeHranbble ypasaeHns, QYHKIMOHANBHBLL aHal3.

PaGoyas nporpaMma IIOJIHOCTBIO OTPaKaeT 3asBIEHHBIE TIe/IH AUCLIAILIHHBL aTh CTYJICHTaM
IPEACTABICHAC O MPUMCHCHHH JOCTIKCHHH COBPEMCHHOM MAaTeMaTHKH K HCCIIEAOBAHHIO
peabHBIX  OOBEKTOR, MAaTeMATHYCCKHE MOIEIH KOTOPBIX HpHBO}:{SI'I: K auddepeHiHabHbIM
YPABHCHHAM B YacTHBIX IIPOH3BOJHEIX; HpOJIGMOHCTp}/IpOBaTL HCCIIEOBAHUE KOPPEKTHOCTH
THIMYHBIX 33184 MaTeMaTHIeckKoH ¢usnku. PaceMarpusatorcs muddepeHnuanbaple 3ajaun,
OIHCBIBAIONIHE KONMEOATebHBIE IPOLECCH] (BOMHOBOE YPABHEHHE B IPOCTPAHCTBAX pasMepHOCTEN
1,2,3), mpoueccrl Temtoobmena u Aupdysun (ypaBHEHHE TEIIONPOBOLHOCTH B IIPOCTPAHCTBAX
TPOH3BOJILHOM PAa3sMEPHOCTH), YCTAHOBHBIUKECS HPOLECCHI, KOTOPHIE CBOAATCS K MCCIIEI0BAHIMIO
FapMOHHYCCKHX (QyHKIMH, 3aKI0YHTeNbHAs YacTh Kypca JEMOHCTPUPYET BO3MOXKHOCTH TEOPHH
MOTEeHNHaNa Ha npumepe uddepernuansupx 3axad ¢ oneparopoM Jlamraca (8 IIPOCTPAHCTRAX
pasmeprocreii 2 u 3),

B cuiny orpanuuenHoCTH 110 BpeMenu B Kypce paceMOTPEHE JuddepeHipaibble 0IepaTopLl
TOTIBKO ¢ TMOCTOAHHBEIMU KOS HLMEHTaMY, NPEACTABIIONINE KAXBIH U3 TpexX KIacCHUECKHX
THIIOB  JIMHEHHBIX OMEPATOPOB BTOPOrO MOPSAKA, . DTOTO JIOCTATOYHO s JIEeMOHCTPAIHH
HCCNCMOBANMA  KOPPCKTHOCTH — KNIACCHYECKMX  AM(DQEPEHITHATPHEIX  3a[ad, BO3MOMKHOCTEH
MHTCIPAIBHLIX  MOTCHIHAIOB  JUIA  IPCICTABICHHs DEIICHHM HEKOTOPBIX U3 ITHX  3a1ad.
IIpencTaBieHsl  BO3MOKHOCTH METOIA DA3/IeNCHHsT TepeMeHHBIX Ul TIOCTPOEHUs] pelleHHMH
KPaeBbIX 3a/1a4.

Cumrato, wro paGowas mporpamma COOTBETCTBYeT rOCYIapCTBEHHBIM TpeGOBaHHMAM K
MUHHMYMY COZCDIKAHHS M YPOBHIO IOAIOTOBKH BEITYCKHHKOB II0 HAIPABJICHHIO TIOAMOTOBKH
02.03.01 Marematika # KOMIBIOTEPHBIC HAYKH (kBaymukanus «Gakanasp») M Moxer OBITH
PEKOMCHI0BAHA JIJIs BBICINNX YYCOHLIX 3aBe/ICHHAI.

[Mpodeccop xadempr
npuxianaoi maremarnky Ky6anckoro
TOCYHAPCTBCHHOIO YHHBEPCUTETA KAHJUIAT

(QHU3HKO-MATEMATHYECKHX HAYK JOTIEHT Kapmazun B H.




