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1. HEJIb OCBOEHUSA JUCIIUIIJINHBI

Heab kypca: BripaboTka HaBBIKOB CBOOOJHOTO BIJIAJCHUS OCHOBHBIMHU IMOHSATHSAMHU U METOIAMHU
TEOPHH OOBIKHOBEHHBIX UG (EepeHINATbHBIX ypaBHEHUH M co3gaHue 0a3bl IS YCIEUIHOTO
BOCHPUSATHS COBPEMEHHBIX CHEIUAIBHBIX 3HAHUH 110 BOTIPOCAM, TaK MM HHA4YE CBSI3aHHBIM C STHMHU
YpaBHEHHSIMH.

Jlns peanu3anuyl MMOCTaBICHHOM LENM B MPOIECCEe MPENOJaBaHUs Kypca PEIIaroTCsl CIeTyoIe
3a1aun:

® U3y4YUTh KIIACCHMYECKHE TOHSATHS M TEOPEMBI TEOPUHM OOBIKHOBEHHBIX U (depeHIrnaTbHbIX
yYpaBHEHU B paMKaX YHHBEPCUTETCKOU MPOTrPaMMBbl;

® HAy4YWTHhCS pelarh CTaHAapTHBIC 3aJadd 10 Kypcy OOBIKHOBEHHBIX IupdepeHanbHbIX
YPaBHEHUN;

® pa3BUTh TBOPYECKHE HABBIKM IPH BBHINOJHEHUM YYEOHOW KypCOBOHM pabOTHI MO yKa3aHHOMY

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSA JUCHUIIJINHBI

OcBoenne  guCHUIUIMHBL  «JlubdepeHiansaple  ypaBHEHHs)  HalpaBlIeHO Ha
dbopMupoBaHue y 00y4arOMIMXCs CIETYIONUX KOMIIETEHIIUN (4acTh KOMITETEHITUH):

Tabnuya 2.1. llepeuenv komnemenyuil, pOpMUpyemuix y 00yuanouuxcs npu 0C80eHuu
OUCYUNTIUHBL (DE3YIbMAMbL 0C80EHUL OUCYUNIUHDL)
MHIAKATOPHI JOCTHKEHHST KOMIETEeHIIHH

HIndgp KoMmnerenuus o
(B paMKax JIaHHOM JIMCUUILIMHBI)
OIIK-2.1 3Hath IuTepaTypHble U Apyrue nHPOpMalMOHHbIE
MCTOYHUKH MO pa3pabaTeiBaeMOi TeMe UCCIIETOBAHMIA;
po¢eCCHOHATBLHYIO0 TEPMUHOJIOTHIO; OCHOBHBIE TIOHATHS,
METOBI M TPUHIIUIIBI MATEMaTHYECKOTO MOJIEIIMPOBAHMS,
METO/bI IOCTPOEHUS U UCCIIEAOBAHUS MaTEMaTHYECKIX
MOJICJIEH B €CTECTBEHHBIX HAYKaX.
OIIK-2.2 YMeTh NpUMEHSTh MOJyYEHHYIO TEOPETHUECKYTO
Crniocoben 0a3y Ui pelieHuss KOHKPETHBIX MPaKTUYECKUX 3aad,
COBEpPILIEHCTBOBATh U IpaMOTHO UCIOJIb30BaTh MaTEMATUYECKHE MOJIENIN B HAYUHBIX
OINK-p |PEa/TH30BBIBATH HOBBIE MCCIIE/IOBAaHMSIX, CTABUThH 3a]1a41 UCCIICIOBAHUS U
MaTeMaTHYeCKHUEe METOJIbl |OMTUMHU3AIMH CIO0XKHBIX OOBEKTOB HA OCHOBE METO/IOB
peleHHst TPHUKIIATHBIX MaTeMaTHYECKOTO MOJICTTHPOBAHUS; BBISABIISTH OOIIHNE
3a1a4 3aKOHOMEPHOCTHU HCCIIeyeMbIX 00bEKTOB, BHIOUPATh METObBI

HCCJIEOBAHNS MaTEMAaTHYECKUX MOJIETIEH.

OIIK-2.3 BnaneTrs OCHOBHBIMH METO/IaMU HAYYHBIX
HCCIIEIOBAHUH, CTATHCTHYECKOU 00paboTKH
AKCIIEPUMEHTANIbHBIX JIaHHBIX, METOJAaMU U aITOpUTMaMHU
WHTEPIPETAIN HATYPHOTO SKCIIEPUMEHTA HA OCHOBE €T0
MaTeMaTUYeCKOW MOJEIIN C MTOMOIIIbI0 COBPEMEHHBIX
MIPOTrPaMMHBIX KOMILJIEKCOB

OIIK-3.1 3HaTh OCHOBHBIE METO/IBI ¥ IPUHITUIIBI
MaTeMaTHYeCKOr0 MOJICTUPOBAHMS, 00IACTH UX TPUMEHEHUS,
0COOCHHOCTH OOBHEKTOB MOACITUPOBAHUS U METOUKHU
MCCJICIOBAHMS MOJIEeTIEH; OCHOBHBIE MPOOJIEMBbI KOHKPETHOM
peIMETHOM 00JacTH, TPEOYIOIINE UCTIOE30BaHMUS
COBPEMEHHBIX HAYYHBIX METOJIOB MCCIIEOBAHMS; METOJIBI U

Crniocoben pazpabaThiBaTh
MaTeMaTHYECKUE MOJICITH
OIIK-3 (1 mpOBOJUTH UX aHAIIU3
MIPH PEUICHNH 337124 B
obnacTu




NHauKaTOpbI 10CTHKEHUST KOMIIETEH T

Hudp Komnerenuus N
(B paMKax JTaHHOW JUCIUTIINHBI)
npodeccnoHaTbHOMI CPEIICTBA TEOPETHUUECKUX HAYIHBIX UCCIICIOBAHUH,
EeITEIbHOCTH MO3BOJISIOIINE PelIaTh KOHKPETHBIC MPOOJIeMBbI JaHHOMN

peIMETHOM 00JacTH

OIIK-3.2 YMeTh OpUEeHTUPOBATHCS B KPYT'e OCHOBHBIX
po6JeM, BO3HUKAIOIINX B PA3JIMYHBIX 00JIACTSIX
npodeccuoHaNbHOM e TEIIbHOCTH U UCIIOJIB30BATh METO/IbI
aHaJIM3a U CUHTE3a JJIs IOJyUEHUs! HOBBIX Hay4HbIX 3HAHU;
pa3pabaThIBaTh MaTeMaTHYECKUE MOJEIIN TUIIOBBIX
npodeCCHOHATBHBIX 33]a4, HAXOAUTh CIIOCOOBI UX PEUICHUS U
npodeccuoHaNbHO UHTEPIPETUPOBATH CMBICI ITOJIYYEHHOTO
pe3yJipTaTta

OIIK-3.3 Binagers MeTOL0OIOTHENR MATEMATHUECKOTO
MOJICTTMPOBAHUS; HABBIKAMH MPUMEHEHHS MaTEeMaTHIECKOTO
WHCTPYMEHTApUs AJI CO3aHUS U UCCIICIOBAHUS HOBBIX
MaTEeMaTHYECKHUX MOJIENIeH B 00JacTH MpodecCHOHATBHON
JESITEIbHOCTH, HaBBIKAMU TIOCTPOCHUS U peann3alin
OCHOBHBIX MAaTEMaTUYECKHUX aJTOPUTMOB; CIIOCOOAMU
COJIepKaTeIbHON MHTEPIPETALMU TOTYyYEHHBIX Pe3yIbTaTOB;
METOJIJaMU MaTeMaTU4YeCKON 00pabOTKU pe3yIbTaTOB
penieHus mpodecCuoHaNbHBIX 3a1a4; MaKeTaMu MPUKIIATHBIX
nporpamMm

[1K-3

CrniocoOeH pa3pabaTbIBaTh
Y IPUMECHSATH
MaTeMaTHYeCKHe
METO/IbI, CHCTEMHOE U
MIPHUKIAIHOE
MPOrPaMMHOE
obecrieyeHue ais
penieHus 3a/1a4 Hay4YHO!
Y TIPOEKTHO-
TEXHOJOTUYECKOU
JeSITeIbHOCTH

[1K-3.1 3naeT coBpeMeHHbIE TEHCHLIUN PAa3BUTHUS, HAyYHbIE
Y IIPUKJIaJHbIE JOCTHXKEHUS B 00J1aCTH COOCTBEHHOIN HAY4YHO-
UCCIIE/I0BATEIbCKON AEATENbHOCTH, PU3HMKO-MAaTEeMaTHUECKUI
anmnapar JJi MoJenupoBaHus (popmanuzanun) o0bEKTOB UITU
IIPOLIECCOB PEAJIBHOTO MUPA

[1K-3.2 Ymeer pemarh CTaHIapTHBIC M HE CTaHAAPTHEIC
3aJjauu B COOCTBEHHOM HAay4HO-UCCIIEA0BATENbCKOM
NeSITeTTbHOCTH, aHAJTM3UPOBATh U CHCTEMATU3HPOBATh
pe3yJbTaThl COOCTBEHHBIX UCCIIEIOBaHUM, IPEICTaBIISET
MaTepHalbl B BU/IC HAYYHBIX OTYETOB, ITyOIHKAINH,
[pEe3EHTaLNI

[1K-3.3 Bnajeer mMareMaTW4ecKUi anmapaToM JUIst
MoJenupoBanus (hopmannzanun) 00bEKTOB WK IPOLIECCOB
pealbHOTO MHpa, aHAJIU30M OTE€YECTBEHHOM U 3apyOe:KHOM
Hay4YHO-TEXHUUYECKON MH(OPMAIUIO MO NpodecCHOHATBHOM
TEMaTHKe

3. MECTO JUCHUIIJIMHBI B CTPYKTYPE OII BO

Jucuunnnzaa

komrmionente 0j0ka b1 OIT BO.

«uddepenunanbHbie

ypaBHEHUs» OTHOCUTCS K  6aApUAMUBHOU

B pamkax OIl BO oOyuatomyecs Takke OCBaWBalOT JIPYTHe AMCLUUIUIMHBI W/WIH
NPAKTUKH, CIOCOOCTBYIOIIUE JOCTHKEHHUIO 3alUIaHMPOBAHHBIX pPE3YJIbTaTOB OCBOEHUS
JUCUUIUIUHBL «uddepennnanbabie ypaBHEHUSD).

Tabnuya 3.1. Ilepeuenv xomnonenmos OIl BO, cnocobcmeyrowux 00ocmudiceHuo
3aniaHUpOBAHHbBIX Pe3YIbMamos 0C80eHUs OUCYUNTUHbL




Hudp

HaunmenoBanmue KOMIIETCHIIMHN

IpenmecrByromnue
AUCHHUILINHBI/ MOAYJIH,
NPaKTUKH™

Hocaenyromue
AUCHMILTHHBI/ MOYJIH,
NPAKTUKH™

OIIK-2

CrniocobeH coBepIIEHCTBOBATH U
peann30BbIBATh HOBBIC
MaTeMaTHn4YCCKUE METOIbI
peleHHsI TPUKJIAIHBIX 337134

Bapuanuonnoe
HCYHUCJICHHUE U
ONTUMAJILHOE yIPaBIICHUE
YuciaeHHBIE METOIBI
perieHus 3a1aq
MaTeMaTU4ECKOI0
MOZICITHPOBAHUS
JlomoMHUTEIbHEIC TJIABBI
MaTeMaTU4ECKOI 0
MOJICTUPOBAHUS
ITogroroBka k cpade 1
clla4a rocyJapCTBEHHOIO
JK3aMeHa

OIIK-3

CrniocobeH pazpabaThiBaTh
MaTeMaTHU4YCCKUEC MOICIIN N
MPOBOJIUTH UX aHAJIU3 MTPH
pelieHuu 3aaad B 00JacTH
npodeccnoHanbHOM
JeATSILHOCTH

Bapuaunonnoe
HCYHCIICHUE U
ONTHMANIbHOE YIIPaBIeHHUE
IIpuknagueie 3aga4u
MaTeMaTH4ECKOTO
MOJIETUPOBAHUSA

Teopus urp

HuckpeTHsbie
MaTeMaTHYECKUE MOAEIN
Henpepsiablie
MaTeMaTHYECKUE MOJEIN
Teopus 1 MeTOBI
pa3paboTku
YIIPABJIECHYECKHUX PELICHUIN
JloTIoJTHUTENBHBIE I1aBbI
MaTeMaTHYECKOT 0
MOJIETMPOBAHUSA
TexHonoruu
BBIYHCIUTEIBHOIO
JKCIIEpUMEHTA
IIporuosupoBanue B
3KOHOMHKE
MaremMaTndyeckue MeTOIbI
B yNIpaBJICHUU
®uHAHCOBOE
MOJIETTUPOBaHHUE U
MIPOrHO3MPOBAaHUE
[IpornosupoBanue B
3KOJIOTHH
MoaenupoBaHue B 3ajja4ax
TexHochepHo
0e30macHOCTH
YpasneHue IpUpOIHbBIMU
pecypcamu

HayuHo-
nccleaoBarenbeKas paboTta
[IpenaumnioMHas mpakTHKa
IloaroroBka x cgade u
claya rocyapCcTBEHHOTO
JK3aMEHa




Hudp

HaunmenoBanmue KOMIIETCHIIMHN

IpenmecrByromnue
AUCHHUILINHBI/ MOAYJIH,
NPaKTUKH™

Hocaenyromue
AUCHMILTHHBI/ MOYJIH,
NPAKTUKH™

I1K-3

Crniocoben pa3pabatbIBaTh 1
MPUMEHSTh MAaTEMAaTUICCKHE
METOAbI, CUCTEMHOC U
MPUKIIAJHOE TPOrPAMMHOE
o0ecriedeHre sl pereHust
3aJ]a4 HAy4YHOU U TIPOCKTHO-
TEXHOJIOTHYCCKOU JACATCIIbHOCTHU

Bapuanuonnoe
HUCUYUCIICHUE U
ONTUMAJILHOE yIPaBIICHUE
IIpuxnagusie 3a1a4u
MaTEeMaTHYECKOIrO
MOJICTUPOBAHUS
JononHuTeNnbHbIE T1aBbI
MaTEeMaTHYECKOIrO
MOJICTUPOBAHUS
[IpornosupoBanue B
SKOHOMUKE
MareMaTuyecKue METOIbI
B YIIpaBJIE€HUHU
®uHaHCOBOE
MOJEIHPOBAHUE U
MIPOrHO3UPOBaHUE
IIporuozupoBanue B
3KOJIOTUU
MoaenupoBaHue B 3aJja4ax
TexHoc(hepHO
Oe3omacHOCTH
YnpaneHue OpUupOIHBIMU
pecypcamu

Hayuno-
HCCIeIoBaTeIbCcKas paboTa
IIpenaumuiomHuas npakTUKa
IloaroroBka x cgade u
clla4ya rocyJapCTBEHHOIO
JK3aMeHa

IloaroroBka k 3amure u
3allIUTa BBITYCKHOMN
KBaIM(hUKATMOHHOM
paboThI

* - 3aTI0JTHAETCS B COOTBETCTBUH ¢ MaTpHueil komnetenuuit u CYII OIT BO

4. OFBEM JUCIHHATLJIMHGLI 1 BUJbI YYEBHOM PABOTHI

OO6mias TpyI0€MKOCTh JUCHUILIUHBI «J{uddepeHnnanbabie ypaBHEeHHs» COCTaBIseT 4
3a4YETHBIX €IUHULIBI.

Tabauya 4.1. Buow yuebnoii pabomsi no nepuodam oceoenus OIT BO ons OTHOH
gopmbl 06yuenus

Buj yueoHoii pa6oTnI BCaIlE};O’ 1 Ce12w ecrp (3_,1)[) 4
Koumaxmmnas paboma, ax.u. 34 34
Jleximu (JIK) 17 17
Jlabopatopubie padoTsl (JIP)
[Tpaktrueckue/cemunapckue 3austus (C3) 17 17
Camocmosmenvnas paboma 00y4aiowuxcs, ax.u. 90 90




. BCEI'O, Cemectp(-b1)
Bun yueOHo# padoThI AL 1 5 3 4
Koumponw (sx3amen/3auem ¢ oyeHkoul), ax.u. 20 20
OO0uias Tpya10€eMKOCTb M CHUTITHHBI a1 144 144
3a4.e/. 4 4

Tabnuya 4.2. Budwr yuebnoi pabomoi no nepuodam oceoenus OII BO onsn O9HO-
3A09HOHU popmvl 0Oyuenus™

. BCEI'O, Cemectp(-b1)
Bup y4yeOHoii padoThI AL 1 5 3 4

Koumaxmnas paboma, ax.u. 24 24
Jleximu (JIK) 12 12
Jlaboparopusie pabotsl (JIP)
[Mpaktrueckue/cemunapckue 3austus (C3) 12 12
CamocmosmenvHas paboma 00y4awuxcs, ax.u. 93 93
Koumponw (sx3amen/3auem ¢ oyeHkotl), ax.u. 27 27

aK.4. 144 144
OO0mas Tpy10eMKOCTb 1M CHUILTHHBI

3a4.e]1. 4 4

* - 3aMoJHSAETCA B CIydae pealn3aluy porpaMMBbl B OUHO-3a09HON opme

5. COJEP)KAHUE TACHUTIINHBI

Tabnuya 5.1. Codepocanue oucyuniunol (M0o0yis) no eudam yueonol pabonol

HaumeHoBaHue Bun
pasaena Conep:xanue pasjaena (TeMbl) yueOHOMH
JTUCIUIIINHBI padoThI*
Bsenenue Ponb nuddepeHnnanbHbIX ypaBHEHUH B H3yUE€HUU SIBICHUH JK, C3

npupoabl. [Ipumepsl MexaHU4YeCKUX U GU3NYECKUX 3a/1ad,
npuBOASIIINX K AU depeHnnansHpIM ypaBHeHUAM. OCHOBHBIE
MOHATHSL U Ki1accupukauus quddepeHINaIbHbIX YPaBHEHHH.
OOBIKHOBEHHBIE JuddepennnanbHble ypaBHEHHs IEPBOTO MOPSIKA, JK, C3
muddepeHnanbHble | pa3pelieHHbIe OTHOCUTENBHO MIPOU3BOAHOM. [ 'eoMeTprueckas
YpaBHEHUs IIEpBOro | MHTepnperauus. MHTerpanbHble KpuBbie. MeTO N30KIMH.
opsiIKa [Ipocreiimne ypaBHEeHUs, UHTETPUPYEMbIE B KBaJIpaTypax:
YPaBHEHUS € pa3AeaOUMMUCS IEPEMEHHBIMU U
MPUBOJIALINECS K HUM, OTHOPOAHbBIE U MIPUBOJASAIIUECS K HUM,
000011IEHHBIE OJJTHOPOHBIE, TUHEHHBIE. Y paBHeHUs bepHyum
u PukkaTtu. YpaBHeHHUs B TOJIHBIX JU(depeHnnanax.
WHTerpupyromumii MHOXHUTENIb U METOBI €70 HAXOKICHUS.
3anaua Ko st nuddepeHnnanbHoro ypaBHeHHsI IEPBOTO
MOPAJIKA, PA3PELIEHHOIO OTHOCUTENIBHO POU3BOIHOM.
Teopema o cyliecTBOBaHMM U €IMHCTBEHHOCTH PEIlIEHUs
3anaun Komm. [Iponomkenue pemennii B OKpeCTHOCTb
TpaHMIIBI 00JIACTH U BIUIOTH JI0 TpaHUIlbl o0jacTu. Jlemma
I'ponyosnna. HenpepbiBHas 3aBUCUMOCTD PEIIEHUS 331a4H
Komm oT HavanpHBIX JaHHBIX U TapaMeTpoB. TeopeMsl
cpaBHeHHA. CXOIMMOCTb JIOMAHHBIX DWUIIEpa K PEIICHUIO
3agaun Komn.

Huddepennnanbable ypaBHEHHs IEPBOTO MOPSIKA,
Hepa3penIéHHble OTHOCUTENIBHO MPON3BOAHOM. Teopema o




CYLIECTBOBAaHMM U €AMHCTBEHHOCTH pelleHus 3agaun Komm.
ToukM eqMHCTBEHHOCTH U HEEIUHCTBEHHOCTH, 0COObIE
pelIeHHs 1 METO/IbI UX HaxoxaeHus. Orubarommas ceMencTBa
KPUBBIX U MeTOAbI €€ HaxoxaeHus. Orudaromias, kak ocodoe
pemenue. OO METOA BBEICHUS [TapaMeTpa. Y paBHEHUS
Knepo u Jlarpanxa.

OOBIKHOBEHHBIC
muddepeHnraIbHbIC
ypaBHEHUS N-TO
nopsiiKa

Huddepennunanbubie ypaBHeHHS N-ro nopsiaka. OCHOBHBIE
onpezaenenus. [Ipocrelimue TUIIBI ypaBHEHUM, JOITY CKAIOLIINX
MHTErpPUPOBAHUE B KBApaTypax. Y paBHEHUS, IOy CKAIOIINE
MIOHM)KEHUE NopsAKa. [ 1aKoCTh penieHys ypaBHEHMS N-TO
nopsiaka. larerpupoBanue ypaBHEHUH C IIOMOLIBIO PSAOB.
JIuneitnbple ypaBHEHUs n-ro nopsiaka. 3agada Ko ais
JIMHEHHOT0 ypaBHEHUS N-ro nopsaka. Teopema o
CYILLECTBOBAHUM U €AMHCTBEHHOCTH peleHus 3agaun Komm.
CgoiictBa onpenenurens Bponckoro. CyiiecTBoBaHue
(yHIaMEHTaIbHOM CUCTEMBI PELICHUN AJ1s1 JINHEHHOTO
OJTHOPOJIHOTO YpaBHEHUS n-To nopsaka. Bum obmero
peLIeHNs TMHEUHOTO OJHOPOJIHOTO U HEOJAHOPOIHOIO
ypaBHeHUs n-ro nopsjka. [locrpoenne nunelinoro
OJIHOPOJHOI'0 YPaBHEHUS N-TO NOPAIKA 10 3alaHHOU
(dyHIaMEeHTaIBHOM cucTeMe perieHnil. EAMHCTBEHHOCTD
takoro ypaBHeHus. ®opmyna Ocrporpaackoro—/Inysuinis.
[Tonmxkenne nopsiaka JIMHEHHOTO MU GepeHITaAIEHOTO
YPaBHEHUS IIPU HAJIMYHUU U3BECTHBIX YACTHBIX PELLIECHUM.
[TocTpoeHne 4acTHOTO peLIeHHs IMHEHHOTO HEOHOPOAHOIO
YPaBHEHHUS N-TO MOPsIKa METOIOM BapHalliy IIOCTOSIHHBIX.
JIuHelHbIe OTHOPOHBIE YPABHEHUS N-TO NOPSIKA C
MOCTOSIHHBIMU K03 puumentamu. Teopema o casure.
XapakTtepuctuiyeckoe ypaBHeHrne. OyHaamMeHTaabHas
CHCTEMA PEIIEHUH B CIIy4ae IPOCTBIX U KPaTHBIX KOPHEH.
Bun ¢pynnaMeHTanbHON CHCTEMBI pEIIeHUH TUHEHHOTO
OJIHOPOJHOTO YPaBHEHUS N-TO MOPAAKA C IEHCTBUTEIBHBIMU
MOCTOSIHHBIMU KO3 puninentamu. Iloctpoenne yacTHOro
pelIeHns TMHEWHOTO HEOJHOPOIHOTO YPaBHEHMSI N-TO
MOPAJIKA C IOCTOSTHHBIMU KO3 UIIMEHTAMHU ISl TPaBOM
4acTH CHEUAIBHOTO BUuAa. Y paBHeHue Dunepa. [lpusenenne
JIMHEIHOT0 OTHOPOAHOTO YpaBHEHUS 2-T0 MOpsAIKa K
ypaBHEHHNIO PUKKaTH ¥ K HEKOTOPBIM CIIELIUAIbHBIM BUAM.
JIBe Teopembl 00 OTpaHUYEHHOCTH PEIICHUN TUHEHHOTO
OJIHOPOJHOIO YPaBHEHUS 2-TO NOPSIKA.

JIK, C3

KpaeBbie 3amaun nms
OOBIKHOBEHHBIX

g depeHInaIbHbIX
ypaBHEHUH

3aja4n MEXaHUKH U YIIPABJIECHUS, TPUBOISIINE K KPA€BbIM
3agauam. [locTraHOBKa KpaeBbIX 3a/1a4 /11 OOBIKHOBEHHBIX
g depeHIMATBHBIX YPaBHEHHH 2-T0 OpsaKa, UX
FeOMETPUYECKAst U MEXaHUUYECKasi MHTEPIPETaLUs.

TeopeMsl CylIeCTBOBAHMS PEIIEHNN KPAEBBIX 3aa4 JUIs
JMHENHBIX OJHOPOIHBIX YpaBHEHUH 2-T0 nopsaka. Oneparop
M typma—JInyBumis. JleMma o HyJ1IeBOM COOCTBEHHOM
3HaueHuu oneparopa llrypma—JInysuiisa. @ynkuus ['puna
1 €€ CBOMCTBA. BrIpaxkeHue permeHus HeOAHOPOAHON KpaeBon
3agauu uepe3 pynkuuto I'puna.

JIK, C3




Cucrembl
OOBIKHOBEHHBIX

Qg depeHIraIbHbIX
YpaBHEHUI

OcHoBHblIe onpenenenus. KaHoHn4Yeckuil 1 HOpMaJIbHBIA BUT
CUCTEMBI. Y CJIOBUS SKBUBAJIEHTHOCTH CUCTEMBI

Qg depeHIraIbHbIX ypaBHEHUH 1-T0 MOpsIKa 0 JHOMY
muddepeHIMaTbHOMY YPaBHEHUIO N-TO MOPSIKA.
[Ipocreiimme METOAbI UHTETPUPOBAHUS CUCTEM
mudepeHIaTbHBIX YPaBHCHUM.

3anava Koim 11 HopManbHON CUCTEMBI
muddepeHnranbHbIX YypaBHeHu. Jlemma Apriena. JlomaHHbIe
Ditnepa u Teopema Ileano o cyniecTBOBaHUY PEILICHUS 3aa4u
Komm B cinydae HenpepblBHOM npaBoi yacTu. [Ipogomkenue
pemenuii. Teopema enuHcTBeHHOCTH. CreACTBUE IS
ypaBHEHUH n-ro nopsaka. Ciaydail JMHEHHOTO ypaBHEHUS U
JMHENHOM cucTtemsbl. HenpepsiBHAs 3aBUCUMOCTD 3a7a4u
Komm oT HauanpHBIX IapaMeTPOB U TaHHBIX U IAPAMETPOB.
CucreMbl TUHEHHBIX OJHOPOIHBIX YPaBHEHU.
Omnpenenurens BpoHCKOro u ero cBOMCTBA.
@dyHaamMeHTanbHas cucreMa pemieHuil. CylecTBoOBaHHE
(yHIaMEHTaNIbHBIX CUCTEM M UX B3aUMOCBS3b. Bus obmiero
pELIEHHS JTMHEWHOW OJJHOPOIHOM U HEOJTHOPOJAHOM CUCTEMBI.
BoccraHoBneHne cucteMbl JIMHEHHBIX OJTHOPOIHBIX
ypaBHEHUH 0 3a/laHHON (pyHIaMEHTaIbHOW CUCTEME
pemienuii. ®opmyna Octporpaackoro—JInyBuiis.
[TocTpoeHne 4acTHOTO peUIeHHs] CUCTEMbI TMHEUHBIX
HEOAHOPOJHBIX YPABHEHUI METOJIOM BapHalliy OCTOSIHHbIX.
®opmyna Komu. Jlemma Anamapa. {uddepernmpyemMocTsb
pelIeHrs HOpMaJIbHOU CUCTEMBI OOBIKHOBEHHBIX

Qg QepeHIraIbHbIX YPaBHEHUH 110 HAYaJIbHBIM JIaHHBIM U
napamerpam. CUCTEMBI YpaBHEHUI B BapHALIUAX.

CucreMbl TUHEHMHBIX OJHOPOIHBIX YPaBHEHUH €
MOCTOSIHHBIMU KO3 puineHTaMu. XapakTepuCTUIECKOe
ypaBHeHHEe. MeToibl pelieHHss HOPMaIM3yeMOU U
HEHOPMaIM3yeMOl cucTeMbl. CUCTEMBI JINHEHHBIX YPaBHEHUI
C NMOCTOSTHHBIMH KO3 (UIIMEHTAMH U METO/Ibl X PEIIEHHSL.

JIK, C3

Teopus
YCTOMYHUBOCTH

Teopust ycTOWYMBOCTH pellIEHUH CUCTEM OOBIKHOBEHHBIX

¢ depeHIMaTbHBIX YPaBHEHUH U €€ poJib B KaueCTBEHHOU
Teopuu JudQepeHInanbHbIX YpaBHEHUH. Y CTOWYMBOCTD U
ACUMIITOTHYECKAsl yCTOWYNBOCTD 110 JISAIYHOBY peleHni
cucreM nuddepeHnuanbHbIX ypaBHeHuil. Jlemma JlsmyHoBa
00 ycroitunBoctu. Jlemma JIsimyHoBa 00 acHMITOTHYECKOM
ycroifuuBocT 1 e€ 0606menus. Oynkus JlsmyHosa.
HccnenoBanue yCTOHYMBOCTH PEIICHUN CUCTEM
OOBIKHOBEHHBIX U] PepeHIInanbHbIX YPaBHEHUH 110
nuHeitHoMy npubnmxenuto. Teopema JlsamyHoBa 06
YCTOMYMBOCTU U ACUMIITOTUYECKON YCTOMYUBOCTH T10
nuHeHoMy npubamxeHuto. Teopembl Payca—I ypBuna,
JIrenapa—Illunapa, MuxaiinoBa 06 ycTOHYMBOCTH peIIEHHH
CUCTEM OJHOPOIHBIX NH(pPepeHIInalIbHbIX YpaBHEHUH C
MOCTOSIHHBIMU K0d(ppunimenTamu (03 10Ka3aTeNIbCTBA).
Oco0ble TOUKH aBTOHOMHBIX CUCTEM JINHEHHBIX OJTHOPOIHBIX
YpaBHEHU ¢ TOCTOSTHHBIMU KO3 (GUIIMEHTAMH Ha TUIOCKOCTH.
Y CcTONYUBOCTh, ACUMIITOTHYECKAS] YCTONYUBOCTD U

JIK, C3




HEYCTOMYHMBOCTb COOTBETCTBYIOIIUX pereHuid. Pa3oBbIi
HIOPTPET.

IIepBbie uHTETpaANBI
CUCTEM
OOBIKHOBEHHBIX
mudepeHInanTbHBIX
YpaBHEHUH U
muddepeHnraIbHbIC
ypaBHEHUS B
YaCTHBIX
IIPOU3BOJHBIX 1-TO
MOpsIKA.

[lepBble HHTETPAIIBI CHCTEM OOBIKHOBEHHBIX
nudepeHIMaTbHBIX YPaBHEHUH. 3aaHue O0IIEeT0 PeIeHUs
CHCTEMBI C IIOMOIIBIO MOJIHOW CUCTEMBI NIEPBBIX HHTETPAJIOB.
Cy1iecTBoBaHUE MOJTHOW CUCTEMBI IIEPBBIX HHTEIPATIOB.
JIuHeliHbIe YpaBHEHUS B YACTHBIX MPOU3BOIHBIX 1-TO
nopsaka. CBsi3b C MEPBBIMU UHTETPAJIaMH CUCTEMBI
OOBIKHOBEHHBIX (P PepeHIInaTbHbIX YPAaBHEHUH.
KBazununeiinbie ypaBHEHHs B YaCTHBIX MPOU3BOAHBIX 1-T0
nopsiaka. Cucrema ypaBHEHUN XapaKTEepUCTUK. J[Be JIeMMBI O
XapakTepucThkax. Teopema cyliecTBOBaHUS U
€IMHCTBEHHOCTH peuleHus 3aaaun Komm s
KBa3WJIMHEHHOTO ypaBHEHUS B YaCTHBIX MPOU3BOAHBIX 1-TO
MOPSIIKA.

* _ sanonusiercst Toabko o QUHOM dopme obyuenus: JIK — nexyuu;, JIP — nabopamopusie pa6omur;, C3 —

CEMUHAPCKUE 3aHAMUA.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHHUE JUCHUIIJIMHbI

Tabauya 6.1. MamepuanvHo-mexuuyeckoe obecneyerue OUCYUNIUHbL

Tun aynuropuu

Cneuuaau3npoBaHHOe
yueOHOe/;1adopaTopHoe
odopynoBanmue, [10 n
MaTepHuaJbl AJs
OCBOEHHS TUCIUTTHHBI
(pu1 HEOOXOTUMOCTH )

OcHaluenue ayIMTOpUHU

Aynuropus JUTS IIPOBEACHUS 3aHATUN

OCHAIIIEHHas] KOMILJIEKTOM CIIELUaTIU3UPOBaHHOM
MeOenM M TEXHHYECKHMH  CpelICTBaMH
MYJIbTUMEAMA NPE3EHTALMH.

CEeMHMHAPCKOT0 THUIIA, IPYMIOBBIX u
WHIMBUIYalbHBIX  KOHCynbTammi, Tekymero | MS Windows 10 64bit
CeMuHapckas KOHTPOJSE W IpOMexyTodHoW arrectaiuu, | Microsoft Office 2010

Ayautopust Afii  CaMOCTOSATEIbHOW  paboThI

hié: oOyvaromuxcst (MOXET HCIOJIb30BaThCsA  JUIS . .
/é[aMOCTOﬂTenLHOﬁ anBeneIIL{Im c(:eMI/IHapCKHx 3aHATUN ’ u M.S Wmdows_lO 64bit
. Microsoft Office 2010
paboThI KOHCYJbTAIMIA),  OCHAICHHAs  KOMILJICKTOM
oOyyaromuxcst CHenualIn3upoBaHHON MeOeI U KOMIIbIOTEpaMU
¢ gocrtynom B DMOC.

* - ayTUTOpHS AJIsl CAMOCTOSTENIbHOM padoThl 00yyaronuxcs ykaspiBaercs OBA3ATEJIbHO!

7. YYEBHO-METOANYECKOE n HHOPOPMAIIMOHHOE
OBECIIEYEHUME JUCIIUIIVINHBI

OcHosHnas tumepamypa:

=

Crenanos B.B. Kypc nuddepennmansubix ypaBHeHUN. M., BCe TOIBI U3IaHUS

2. Tlerposckuii W.I'. Jlexuuu 1o Teopun 0OBIKHOBEHHBIX U depeHIHaTbHbIX YpaBHEHHHA. M.,
BCE I'0JIbl U3JJaHUs

w

[TouTpsrun JI.C. O6bikHOBEHHBIE AU ] PepeHnanbable ypaBHEeHU. M., Bce ToJibl U3AaHus

4. Apuonbn B.W. O0bikHOBeHHBIE AU depeHnnanbHble ypaBHeHus. M., 1974




5. Oumunnos A.®. CoopHuk 3a1a4 no auddepeHnnanbHbIM ypaBHEHUAM. M., Bce TO/IbI
U3JJaHNs

6. MarseeB H.M. CO0pHUK 3a/1a4 ¥ YIIPKHEHUH IO OOBIKHOBEHHBIM JU(PepeHIINATHHBIM
ypaBHeHusM. PoctoB, 1962

7. MarseeB H.M. MeToibl HHTETpUPOBAaHUS OOBIKHOBEHHBIX AU (hepeHInaIbHBIX YPaBHEHUH.
JI., Bce roipl U3AaHus

Jlononnumenvhas aumepamypa:

1. Epyrun H.JI. Kuura mis uteHus mo oOmemy Kypcy auddepeHInaabHbIX ypaBHEHH.
MuHck, 1970

2. Apnonbn B.W. [lomonHuTenbHBIE TJIaBbl TEOPHUH OOBIKHOBEHHBIX U (hepeHIHaTbHBIX
ypaBHeHui. M., 1978
Bcs nmureparypa ects B Oubnmoreke PYJIH wim B anekTpoHHOM BUE Ha Kadepe.

Pecypcwi ungopmayuonno-menexommynuxayuourou cemu « Mnmepremy:

1. ObC PY 1H u ctoponnne 3bC, Kk KOTOPBIM CTyACHTHl YHUBEPCUTETA UMEIOT TOCTYIl
Ha OCHOBAHUU 3aKJIFOYEHHBIX JJOTOBOPOB:

- DIIeKTPOHHO-OMOIMOTEUHAS cucTema PYJIH — 2bC PYIH
http://lib.rudn.ru/MegaPro/Web

- ObC «YHuBepcuterckas oubmuoreka onnaita» http://www.biblioclub.ru

- OBC HOpaiir http://www.biblio-online.ru

- OBC «KoncynbranT cTyaeaTay Www.studentlibrary.ru

- OBC «Jlanb» http://e.lanbook.com/

- OBC «Tpouukuii MOCT»

2. ba3bl JaHHBIX ¥ IONCKOBBIE CUCTEMBIL:
Yandex, Goole, MathNet.

8. OILIEHOYHBIE MATEPUAJIBI UM BAJNJBHO-PEUTUHIOBAS
CUCTEMA OIIEHNBAHUA YPOBHA COPOPMHUPOBAHHOCTH
KOMIETEHIUM MO JTUCHUIJIUHE

OneHouHble MaTepHualibl W OaUIbHO-PEUTHHTOBas CHUCTEMa™ OICHUBAHUS YPOBHS
c(hOpMHUPOBAHHOCTH KOMIETECHIIMH (4aCTH KOMITIETCHIIU ) 10 UTOTaM OCBOEHUS TUCITUTITHBI
«Iuddepennpanbapie ypaBHeHUs» TMpecTaBleHbl B [IpunokeHun k Hactosmeir Paboueit

nporpaMmme ACHUITIIINHBI.
* - OM u BPC dopmupyroTcst Ha OCHOBaHUH TPeOOBAHUI COOTBETCTBYIOIIETO JIOKAFHOTO HOPMATUBHOTO
akta PY/IH (monoxeHust/mopsiika).

PASPABOTYUKMU:
Jlenamena T.H.

Houent nenmapramenta DbuMKII

HomxuocTs, BYII [Toamuce Gamumus N.0.


http://lib.rudn.ru/MegaPro/Web
http://www.biblioclub.ru/
http://www.biblio-online.ru/
http://www.studentlibrary.ru/
http://e.lanbook.com/

PYKOBOJMTEJb OII BO: /){f) -

Houent nenapramenta DbuMKII Jlenamena T.H.

Homxuocte, BYII [Tognuce ®Gamunus U.0.



IIpunoxenue

K paboueii mporpamme aucuuiuingel «luddepennuanbabie ypaBHEHUS

OIT BO «MopenupoBaHue U NPOrHO3UPOBAHUE IT00ATBHBIX MPOIECCOB B SKOJOTUH U
OKOHOMUKEY

IacmopT dhoHIa OLIEHOYHBIX CPEACTB MO JUCIUILJINHE

«AnddepenumnajibHbie YPABHEHUSD)

Onucanue 0aJVIbHO - PEHTHHIOBOM CHCTEMBI.

3HaHMS CTYACHTOB OLIEHUBAIOTCS 10 PEUTUHIOBOH cucteme. OlLeHKa 3HaHUM 110 pEHTUHIOBON
CHUCTEME OCHOBaHa Ha HJee IOOIIPEHUs CUCTEMATUYEeCKOH padoThl CTyJEHTa B TEUYEHUE BCEro
nepuoaa o0y4eHus.
[Ipu BbICTAaBIEHUU OLIEHOK HUCIOJIb3YETCS OanjabHO-pEUTHHIOBAas CUCTEMA, B COOTBETCTBHUH C
[Tonoxenuem o BPC oneHku kauecTBa OCBOEHHMS OCHOBHBIX 00pa30BaTEIbHBIX IMPOTpaMM,
npunsToro Pemenuem VYueHnoro coera yHuBepcurera (mpotokon Ne6 or 17.06.2013 r) u
yTBepxkaeHHoro Ilpukazom Pextopa Yausepcurera ot 20.06.2013 rona.

Cucrema oneHoOK

Baaasr BPC Tpaguuuonubie oneHkn PO ESTC
95-100 5 A
86-94 B
69-85 4 C
61-68 3 D
51-60 E
31-50 5 FX
0-30 F
51-100 3auer Passed

IIpaBuna npumenennss BPC

1. Paspgen (Tema) yueOHO# AUCHUILTHHBI CYUTAIOTCS OCBOCHHBIMH, €CIIH CTYICHT HaOpan Oolee
50 % oT BO3MOKHOTO YKciia OAJIJIOB TI0 ATOMY paszeny (Teme).

2. CrymeHT He MOXET OBbITh ATTECTOBAaH MO JUCIMILUIMHE, €CIM OH HE OCBOWMJI BCE TEMBI H
pa3aensl AUCHUTUIAHBL

3. Tlo pemieHuro MpenogaBatesis U C COrJIacusi CTYICHTOB, HE OCBOMBIIIHNX OT/ICIbHBIC Pa3/Ieibl
(TeMbl) M3ydaeMoi NUCUUIUIMHBI, B T€YEHHE Y4EOHOTro CeMecTpa MOTYT OBITh MOBTOPHO
NPOBECHBI  MEPONPHUATHS  TEKYHIEr0 KOHTPOJII  yCIIEBaEMOCTH WIA  BBIIAHBI
JOTIOTHUTETIbHBIC yueOHbIe 3aJaHHs 110 ATHM TeMaM Wiu pa3zaenam. [Ipu sTom cTyneHTam 3a
JaHHYIO0 PabOTy 3aCUMUTHIBAETCS MUHUMAJIBLHO BO3MOXKHBIN TOJOXHUTENbHBIN Oayt (51 % ot
MaKCHUMaJIbHOTO 0Oaa).

4. Tlpu BBINOJHEHHH CTYJEHTOM JIOTOJHHUTENBLHBIX YYEOHBIX 3aJaHdil WM TIOBTOPHOIO
MPOXOXKACHUS MEPONIPUITUN TEKYIIETO KOHTPOJIS MOTyUYEeHHBIE UM OallTbl 3aCUUTHIBAIOTCS 32
KOHKpETHBIE TeMbl. MToroBas cymma OasioB HE MOXKET MPEBBIIIATh MaKCHMAaJIbHOTO
KOJIMYEeCcTBa 0aJJIOB, YCTAHOBIIEHHOTO 11O JAHHBIM T€MaM.

5. T'paduk mpoBeaCHUS MEPONPHATHH TEKYIIEr0 KOHTPOJIS yCIEBaeMOCTH (OPMHUpYETCS B
COOTBETCTBUU C KAJCHJAPHBIM IUIaHOM Kypca. CTyIeHThl 00s13aHbl cjaBaTh BCE 3aJaHUS B
CPOKH, YCTaHOBIJICHHBIE TTPETIOAaBATEIIEM.



Bpewms, koTOpoe OTBOAMTCA CTyACHTY Ha BBIIOJHEHUE MEPONPHUATHHA TEKYLIETO KOHTPOJIS
yCIIEBa€MOCTH, YCTaHABIMBAETCs IpenoaasaresieM. 11o 3aBepiieHn 0TBEIEHHOTO BPEMEHHU
CTYAEHT JJOJDKEH C1aTh paboTy IpenoaBaTesto, BHE 3aBUCMMOCTH OT TOI'O, 3aBEpILIEHa OHA
WU HET.

Hcnonb30BaHue UCTOUHUKOB (B TOM YUCII€ KOHCIIEKTOB JIEKIIUI U 1a00paTOpHBIX paboT) BO
BpeMsl BBIIIOJHEHUS KOHTPOJIBHBIX MEPONPUATHI BO3MOXKHO TOJBKO C PpPa3pelICHUs
IpernoaaBarels.

OTtcpouka B MPOXOKIEHUU MEPOIPUATHI TEKYILIEro KOHTPOJIS YCIEBAEMOCTU CUUTAETCS
YBaKUTEJIBHON TOJIBKO B clIyyae 00JIE3HU CTY/AEHTA, YTO MOATBEPIKIAETCA HATUUUEM Y HETO
MEJULHCKOW CIpaBKM. B 3TOM ciydae BBIIIOJHEHHE KOHTPOJBHBIX MEPOIPUATHN
OCYILIECTBIISIETCS I1OCJIE BBI3AOPOBIIEHUS CTyICHTA B CPOK, HA3HAYECHHBIH IIpenoaasareiem. B
IIPOTUBHOM CJIy4ae, OTCYTCTBUE CTYyACHTa Ha KOHTPOJIBHOM MEPOIPHUATUU NPU3HAECTCS HE
YBa)XKUTEIIbHBIM.

CryneHT [IOmycKaeTcs K MTOrOBOMY KOHTPOJIIO 3HAHUHM C JIIOOBIM KOJIMYECTBOM OalioB,
HaOpaHHBIX B CEMECTpe.

Oo0pa3zen pacueTHo-rpaguyeckoil padoTbl

1.

2.

3.

4.

5.

6.

4xdx — 3ydy = 3x%ydy—2xy?dx.
ylny +x y'=0.
y' = Y i4Yio,
x? X
y' =5 =x,y()=0.

y'+ycosx=2sin2x, y(0)=0.

y' +xy=1+x)e*y?, y(0)=1.

7. (3x%y + sinx)dx+(x3 — cosy)dy = 0.

8.

!

y”+yY=0.

9. y"=128y%, y(0)=1, y'(0)=8.

10.
11.

12.
13.

14.

{

15.

y/// + 3y// + Zy/ = 1 _ X2.
y" + 36y = 24sin6x — 12c0s6x + 36€e®.

y''-3y'—4y=17sinx; y(0)=4, y'(0)=0.

2
y'+rty=—2_, y(0)=3, y'(0)=0.

cosnx’

Haiiti wactHOC pPEeIICHNUE CUCTEMBI, YIOBJICTBOPAIONICC HAYAJIbHBIMU YCIIOBUAM

"'=by—-4z
y, y , Y@ =e,2Q)=2e
72'=3y-2z
Uccnenosars Ha yCTOMUMBOCTh TOUKY MOKOSI:



{y'=—4y+92

Z'=y-4z
16.
u(x,0) =2sinx,
ou o
— =9— 1au 2
ot X | =] =x+1
17..
2
a_u:46_u u(x,0)=lsin57rx+5sinﬂ—x
ot oxt, 2 2

U|,o=U|,1,=0
18.Haiitu ob1iee penieHne ypaBHEHHUS:
o’u
OyOoX

=y*Iny



