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1 eap TUCHUTIHHBI.

B pesymbraTe OCBOCHHS NaHHOW ITUCIUIUIMHBI Y OOYyYaromierocs JOJDKHBI OBITh
c(hOpMHUPOBAaHBI KOMIIETEHIIUM OCHOBHOH MpodeccroHabHON 00pa30BaTEIbHON MPOTrpaMMBbI
OakanaBpuarta (nanee - OITOIT): OITK-1.

ConeprxaHre KOMITETCHIIMH KaK IUIAHUPYEMBIX Pe3yJbTaTOB OOYYCHHS IO JUCHIUTUIMHE

cM. Tadymnsl 1 u 2.

1.1 ®opMupyemblie KOMIIETEHIMH
Tabmuna 1 - @opMupyemMbie TUCITUTUIMHON KOMITETEHITUN

HanmenoBanue Buna
KOMIIETEHIINA
(ynusepcanvHas,
o0bwenpogeccuonanvras,
npogheccuonanvbHas)

HaumeHnoBanue kateropuu
(TpyTIIIBI) KOMIIETEHITHI

KOIL 1 Ha3BaHHUEC KOMIICTCHIIMH

o0bwenpogeccuonanvhas

Teopetnueckue u
MPAKTHYECKUE OCHOBBI
poheCCHOHATBHOM

JCATCIBHOCTHU

OIIK-1. CrnocobeH nmpuMeHsTh QPyHIaMeHTaIbHbIE
3HAHMS, MTOJYYEHHBIE B 00JaCTH MaTeMaTHYECKUX U
(uM) ecTecTBEHHBIX HAayK, U MCIIOJIb30BATh UX B
po¢eCCUOHANBHOM eI TEIBHOCTH

1.2 UHauKaToOpbl JOCTHKEHUSI KOMIIETeH M
Tabmuna 2 — UHauKaTopbl JOCTHKEHUST KOMIIETEHIUH, (OpMUpPyeMble AUCIUILITTHON

KOI[ 1 Ha3BaHHUEC KOMIICTCHIIMHN

Nuaukatopsl 1OCTUKEHUS
romnereHnun o OITOIT

JvcuuninHel U NpakTUKH,
thopmupyronme kommnetennuto OITOIT

OIIK-1. CnocobeH npuMeHsTh
(byH1aMeHTalbHbIe 3HAHUS,
MOJIyYCHHBIC B 00JIACTH
MaTeMaTH4eCKuX U (UIH)
€CTECTBEHHBIX HayK, U
UCTIONB30BATh UX B
npodeccHOHANTBEHOM
JEATETbHOCTH

1.1 cTporo mpoka3biBaeT
MaTeMaTHYeCKHe YTBEPIKICHUS,
OCHOBBIBASICh Ha (haKTax u
KOHLETIUSIX TEOPHH B 001aCTH
MaTeMaTUYECKHX U €CTECTBEHHBIX
HAyK, BBIJICIISIS TTIaBHBIC
CMBICIIOBBIC aCTICKTHI B
JIOKa3aTeNbCTBAX;

1.2 Pemaer npakTHYECKUE 3aJa4u
Ha OCHOBE (PyHAaMEHTAIHHBIX
3HaHMH B 00JIACTH MaTEeMaTHYECKUX
U €CTECTBEHHBIX HayK

1.3 Pemaer npogeccuoHaibHbIe
3aJ]a4M B MCCJIEIOBATENLCKOM 1
NPUKJIQJHOMN JIESITENbHOCTH,
HCTIONB3Ysl OCHOBEI COBPEMEHHBIX

MaTEMaTHUYCCKUX TeOpI/Iﬁ

Bb1.0.10 Marematndeckuit aHanu3
Bb1.0.11 Anre6pa u reomerpust

Bb1.0.13 JluckpeTHas MaTeMaTHKa
Bb1.0.14 Teopus BeposiTHOCTEl U
MaTeMaTH4YecKasi CTaTUCTHKA

b1.0.17 JudpepenunajibHbie
YPaBHeHUs

b51.0.20 ®usuxa

b1.0.25 Teopust urp u ucciegoBaHue
onepaunuit

B2.0.02(Y) Yuebnas npaktuxa. Hayuano-
uccienoBareabckas padora (moryueHue
NEPBUYHBIX HABBIKOB HAYYHO-
HCCIIeI0BATEIbCKON paboThI)

OT/1.01 BeipaBHUBaOIMUN Kypc
MaTeMaTuK{ 1 HHPOPMATHKH

1.3 3nanusi, yMenusi, HaBbIku (3YB) no aucuuniuHe
Tabnuua 3 — 3HaHus, yMeHUs, HaBBIKU, POPMUpPYEMbIE TUCIUITITMHON

Kox v HazBanue
KOMIIETEHIINHU

WNHnukatopsl JOCTHXEHUS
KOMIIETECHIINH, 3aKPEIJICHHbIE
3a TUCLUIUINHOMN

3Hanwus, ymeHus, HaBbikd (3YB),
(hopMupyemMbIe AUCIUTUTHHOM

OIIK-1 CnocobeH npuMeHATh
(byHaMeHTalbHbIe 3HaHNUS,
TIOJTy4eHHBIE B 001aCTH
MaTeMaTHIeCKUX M (MIIN)
€CTECTBEHHBIX HayK, U
HCIIOJIb30BaTh UX B
npodeccruoHaTbLHOM

1.1 cTporo npoka3biBaeT
MaTeMaTU4YeCKUe YTBEPKICHHUS, -
OCHOBBIBAsICh HA (PaKTax H
KOHIICTIIUSAX TEOPUU B 00JIACTH
MaTeMaTHYCCKUX U €CTECTBEHHBIX

HayK, BBIACIIAA TJIaBHBIC

CMBICJIOBBIC ACIICKTHI B

3HaTh:

OCHOBHbIE (DaKTbl, KOHIEIIMNA U TPUHIIMIIBI
Teoprn AuddepeHInaNTFHBIX YPaBHEHHH.
Ymersn:

IPaMOTHO TOJIb30BATHCS SI3BIKOM TEOPUH
i depeHnnaNbHbIX YpaBHEHN;

CTpPOro
YTBEpXKJICHHsT TeopuH JuddepeHnnanIbHbIX

JOKa3bIBaTh MaTECMaTUYCCKUC




Kon u Ha3BaHue

I/IHI[I/IKaTOpLI JOCTHXKCHUA

3HaHus1, yMmeHUs, HaBbIKU (3YB),

MIPUKIIATHON AESITeTbHOCTH,
HCTIONB3YS OCHOBEI COBPEMEHHBIX

MaTeMaTU4ECKUX TEOPUl

KOMIIETCHIINU KOMIIETEHIINH, 3aKpeIICHHbIe | (hOpMUpyeMbIe TUCIUILITHHON
3a TUCUUATIMHON
JeSATEIbHOCTH JI0Ka3aTeIbCTBaX; YPAaBHECHUM, BBIACISSI T[JIABHBIC CMBICIOBBIC
1.2 Pemaer npaktuyeckue 3afgaun | ACHEKTHL B I0KA3aTEIbCTBAX;
Ha OCHOBE ()YHIAMCHTATIbHBIX — TPUMCHATD SHaHUA Tcopun
SHAHMI B 0GIACTH b depeHInanbHbIX ypaBHEHHH Ut
peIICHHUS PaKTUYECKUX 3a1ay.
MaTeMaTHYECKUX 1 €CTECTBEHHBIX
Baagers:
HayK
L3P — CIIOCOOHOCTHIO pemaThb
.3 Pemaer npodeccronanbsHble npodeccHoHaTbHBIE sanadm B
3a/1a41 B UCCIICAOBATEIIBCKOU 1 HCCIIEA0BATEIbCKOM u MPUKIIaTHON

JeATENBHOCTH, HCIONB3ys OCHOBBI TEOPHH
i depeHInaNbHBIX YpaBHCHUH.

2 O0bEM U TPYI0EMKOCTH JUCHUIIMHBI 110 BUAAM YUeOHBIX 3aHATHIA.

@®opMbI IPOMEKYTOYHOM aTTECTALUM.

Tabnuna 4 — O6beM U TPYAOEMKOCTh AUCLUUIUIMHBI IO BUJAM Y4eOHBIX 3aHATUN

. O0BEM Yacos 1o
OOmas Tpy10eMKOCTb H BHBI y4eOHOH pabOoTHI 10 AUCIUIUINHE, TPOBOANMEIC B dopman oByacHEs
pasHbIX hopmax 090
1 O6mas TpyI0eMKOCTh UCITUTUIAHBL 288
2 KonrakTHas paboTa oOydarommxcs C MpernojaBareneM (IO BHIAM y4eOHBIX 116
3aHATHUH) (BCEro)
AynuropHas pabora (Bcero): 116
B TOM YHCIIE:
JIEKIIUU 50
MIPAKTUYECKUE 3aHATH, CEMUHAPHI 66
3 CamocTtosTenpHas pabota o0ydaronuxcs (Bcero) 136
4 1IpoMerxyTodHAs aTTeCTaIlHs 00yJIaroIIerocs 36
— 3a4eT C OlEeHKOM (3 cemecTp)
— 3K3aMeH (4 ceMecTp)
1 00BEM UacoB, BBIICTICHHBIH Ha TIPOMEXKYTOUHYIO aTTECTAIHUIO:

3. YueOHO-TeMaTH4eCKHi IJIAH U CO/IePsKaHue NUCHMILIHHBI.

3.1 YyeOHO-TeMaTH4eCKHIl IVIaH
Tabnuma 5 - YueOHo-TeMaTnyeckuil miad ouHoi (popmbl oOyueHus

= O6u{aﬂ TpynoemkocTb 3aHATHH (4ac.) DOpMBI TEKYIIIEro
E Pazgenst u TeMbl AMCUUIUIMHBL Tcr;};z[((:gec:gO() AyIMTOpH KOHTPOJIS 1
E TI0 3aHATUAM uac.) glaﬂﬂmr; ' IPOMEKYTOYHOH
g CPC aTTecTallun
P JIEKII. JIEKIL. YCHEBaeMOCTH
3 cemecmp
1. Ooviknogennvle 57 12 18 27
oughghepenyuanvuvle ypasnenus
nepeozo nopaoka. 3aoaua Kowu.

1-2 | OcHOBHBIEC TIOHSTHS U OTIpeeNieHus. | 22 6 6 10 Wunneunyansnoe
Teopema 0 CyLIECTBOBaHUM H 3ananue Nel,2
SMHCTBEHHOCTH pEIIEHUS 3aJadu
Komm s ypaBHEHHS TI€pBOTO
MopsizKa, pa3penIeHHoro
OTHOCHUTEIBHO MPOU3BOAHOM.




O6mias

TpynoemkocTs 3aHATHH (Jac.)

= N DopMBbI TEKYLIETO
= TPYAOCMKO KOHTpOJIS U

E Pasnemﬂ U TCMbl JHUCIHHMIIIMHBI CThb (60@20 Ay[[I/ITOpH_ HpOMe)KyTO‘-IHOﬁ
8 HO SATTILIM uac.) SAATAA CPC aTTecTalluH

; oKL oKL YCIEBaeMOCTH

3-5 | YpaBHenuss  mepBoro  mopsaka, | 35 6 12 17 Wunusunyansuoe
MHTErPUPYEMBIE B KBAPATypax. 3afanue N34
2. OovIKHOBEHHbLIE 87 22 16 49
ougppepenyuansrsle ypagHeHus
gblcULe20 NOPAIKA.

6 JuddepeHnnanbHbe ypaBHeHus | 32 6 6 20 WnpusunyansHoe
BBICIIICTO TOPSIJIKA, JIOIMYCKAFOIIUE 3ananue Ne5
WHTETPUPOBAHWE W  IOHWKEHUE
NopsIIKA.

7-8 | JIuneitnoe onHopoHoi | 31 8 4 19 WnnuBugyansHOe
nuddepeHnnanbHoe ypaBHEHHE sananme Ne6
nopsiaka n.

9 Jluneiinoe HeotHOpoHOe | 24 8 6 10
muddepeHnnanTsHOe ypaBHEHUE
nopsika n.

Bcero 3 cemecTp 144 34 34 76 3auer c
OLICHKOI
4 cemecmp

1 3 Cucmembst oughghepenyuanbnuix 21 2 4 15 NuauBuayaIbHO
ypagﬂeuuﬁ e 3aganue Ne7
4. Teopus ycmoutuueocmu. 27 4 8 15 HuaueuayanbHo

e 3aganne Ne§

2 BekropHoe mone B okpectHocTH | 13 2 4 7
0c000i1 TOYKH.

3 YCTOWYMBOCTh pelIeHni JTUHEWHBbIX | 14 2 4 8
CHCTEM.

4 5. Kpaegvie 3a0auu 13 2 4 7 UHaMBHAYyaIbHO
6. Yucnenno-ananumuueckue 20 4 8 8 e 3ananmne Ne9
MeMmo0bl peuieHu .

5 WuTerpupoBanne 10 2 4 4
T epeHInaTEHBIX ypaBHEHUI
NIPY TIOMOIIH PSIJIOB

6 Meron [lukapa. Meron wmayoro | 10 2 4 4
napamerpa.

7. ¥Ypasnenusn 6 wacmnoix 27 4 8 15 HNnausuayaibHo
npouggooublx e 3aganue Nel(

7 IlepBrle wHTErpajpl aBTOHOMHOH | 12 2 4 6
CHUCTEMBI g hepeHITnaTbHBIX
YPaBHEHU.

8 Jluneiinple omHOpOAHBIE ypaBHEHHUs | 15 2 4 9
MEepBOro  MOpSJAKA B YaCTHBIX
MIPOU3BOHBIX. Ksazununeiinoe
ypaBHEHHE.

[IpomesxyTouHast aTTecTanus 36 OK3aMeH
Bcero 4 cemecTp 144 16 32 60 36
HToro 288 50 66 136 36

3.2. Coaep:kaHue 3aHATHIA 10 BUAAM y4eOHOH padoThI
Tabnuma 6 — CoaeprkaHue TUCIUTUTMHBI

No
/1

Haumenoanue paszjena,

TEMBI JUCHHUITIIMHBI

Conepxanue 3aHATHSI




HaumenoBanue paszacia,
TEMbI JUCHUIIIIHNHBI

ConepxaHue 3aHATHS

Colepotcanue n1eKyuoHHo2o Kypca

1 OOBbIKHOBEHHBbIE [lpumepsl  BO3HUKHOBEHMS  JUQQEpPEHINATBHBIX  YpPaBHEHHH.
nuddepeHnnATBHbIE OcCHOBHBIE TIOHATHS U OTIPEACTICHHs. Y paBHEHHS IIEPBOTO TIOPSIIKA,
ypaBHEHHsI 1EPBOro UHTerpupyeMmble B KBagparypax. llocranoBka 3amaum Komn,

reoOMeTpUYecKui ¥ MexaHuueckuih  cMblca. Teopema o
nopsiaka. 3agadya Komm.

CYIIECTBOBAHWM W €IWHCTBEHHOCTH pemieHns 3amadn  Kormm.

Oco0bIe 1 YacTHEIC PEITICHIS.

1.1 | OcHoBHble  moHsiTHA W | llpumepsl  Bo3HUKHOBeHHs —AuddepeHInanbHBIX  ypaBHEHHH.
oTpeaeeHHMs.. OcHoBHble ToHATUS U omnpezaeneHus. [loctanoBka 3amaun Koy,

TeOMETPpUYECKUH M  MEXaHMYECKHHA CMBICI. YpaBHEHHUS C
pa3aeNleHHBIMU M Pa3IeISTIONUMHUCS TePEeMEHHBIMIL.

1.2. | Teopema o cymectBoBanuu | Jloka3zaTeabcTBO — TeopeMbl — MmertogoM  [lukapa.  [lpuHiun
U €AMHCTBCHHOCTH PELICHUS | CKUMAIOIIMX oToOpakeHui. [loka3aTenbCTBO TEOpPEMBI METOAOM
3a1a9u Komm U1 | oKAMaromux oroopaxkenuit. Yactaple pemeHns. OcoOble TOYKH.
ypaBHEHUS nepBoro | OcoOble peleHus.

TopsifKa, Ppa3peneHHoro
OTHOCHUTEIHHO
MPOU3BOJAHOM.

1.3. | YpaBHeHus nepBoro | JluneiiHas 3ameHa B quddepeHIanbHbIX YpaBHEHUSIX. Y paBHEHMS,
MopsAJKa, MHTETpUpYEMbIE B | OAHOPOIHBIE OTHOCUTEIHHO X U y. [IpuBoasIIMecs K OJHOPOIHBIM.
KBaJpaTypax. O06o0OmIeHHbIe  OTHOpOAHBIE. JIMHEHBIE ypaBHEHHS IIEPBOTO

nopsaka. Merton BapualMM  TOCTOSIHHOM, Meroa  bepHyud.
VYpaHenune bepHymu. YpaBHeHus B monHbIX auddepenimanax.
Kpurepuit  Ditnepa. MeToan  UHTErpUPYIOIIETO  MHOKHTEJISL.
YTBepxkaeHuss 00 WHTETPUPYIOMIEM MHOXKHTENE. YpaBHEHUS
HEpa3pelIeHHbIE OTHOCHUTEJIBHO TPOM3BOAHON. MeTon BBeAEHHUA
napamerpa. TeopemMa O CyIECTBOBaHWM W EIWHCTBEHHOCTH
pemennss 3amadn  Komm anms  ypaBHEHHsI TEPBOTO IOPSIKA,
HEpa3pelIeHHOr0 OTHOCUTENBHO MPOU3BOAHOM. JIMCKpUMHUHAHTHAS
kpuBast. Orubatonias. OcoOble penieHusl.

2. OObIKHOBEHHBIE OCHOBHBIE ~ ONpPENENICHUS  YPAaBHEHHH  BBICIIETO  IMOPSIKA.
nudepeHnnaILHbIC Juddepennnanbable ypaBHEHHUS BBICIIETO TOPSIKA, JOMTYCKAIOIIAe
yPABHEHHS! BBICIIETO WHTETPUPOBaHME M TIOHWKEHHe mopsanka. CucremMa ypaBHEHUI
— MEPBOTO TIOPS/IKA. VHpI/IBeI[eHI/Ie ypaBHEHUS BBICIIETO TOPSAKA K

CHCTEeME ypaBHEHU MepBoro nopsaka. TeopeMa o CymecTBOBaHUN
W eAWHCTBEHHOCTH pemieHus 3amaun  Komm.  JluneitHOE
omHOpoAHOH  auddepeHMaTbHOE  ypaBHEHWE — Mopsiaka  N.
Jluneitnoe HeogHOpOAHOE MU PepeHIaT HOE ypaBHEHHE ITOPSIIKa
N MeTtoag BapuanMH TIOCTOSHHBIX. MeTOJl HEOmpeeeHHBIX
KOA(p(GUIIMEHTOB. YPaBHEHUS TMOpsiaka N, C [EePEeMEHHBIMU
KO3 UITMEHTaMH, JTOTMYCKAIOIIe WHTETPUPOBaHUE. YpaBHEHUS
BTOPOTO MOPSIIIKA.

2.1. OCHOBHBI? ONPENICNCHUS | Penepye  ypasHeHuii  BHA: y(n): £(x), F(y(”),y(”‘z)):o,
ypaBHEHUI BBICIIIETO
HOpsi/IKa. F(y(”),x)zo, F(y(”),y(”_l)):o.

HuddepenumanpHele

ypaBHeHHs BRICITero | TICTOIHBIC M OHOPOIHBIC yPABHEHHS BBICIIETO MOPSIKA — METO/bI
TopAIKa, nonyckaronpe | 1OHIKEHIS TIOPsIKa.

MHTETPUPOBAHUE u

MTOHIKEHHUE TTOPSAIKA.

2.2. | JIunetHOE onmHOpoaHOM | CBoicTBA YaCTHBIX pemieHuid. JIMHEeHHbIH TuddepeHnnansHbIH
nudpepeHumanbHoe orepaTop ¢ MOCTOSHHBIMU ko3 punimeHTamu. Ero odpaienue.

ypaBHEHHUE mopsiaka n.

®dopmyna Xeucaiina. Onpenenurens BpoHckoro, TeopeMbl 0
HEPaBEHCTBE HYJIIO ornpenenuTens BpoHckoro auHeitHo-
HE3aBHCUMOW CUCTEMBI (PYHKIIMU O PABEHCTBE HYJIIO ONPEICITUTEIS

7




HaumenoBanue paszacia,

ConepxaHue 3aHATHS

n/m TEMBI JUCIUILINHBI
Bponckoro nuneitHO-3aBucuMOl cucTeMbl GyHkuui. [Toctpoenune
JMHEHHOTO OAHOPOTHOTO YpaBHEHHS 1O (GyHAAMEHTAIbHOM
cucteme pemreHnit. @opmyna Jlmysumiss-Octporpaackoro.

2.3 ITonmxeHue nopsaaKa TMHEUHBIX OJHOPOAHBIX YPaBHEHUM

MOPSIIKA N IO U3BECTHBIM YACTHBIM PEIICHUAM.
XapaKTeprUCTUYECKOE YPaBHEHUE JIMHEHHOIO OJHOPOIHOTO
ypaBHeHus nopsaaka n. [locrpoenne pyHaaMeHTaNbHON CHCTEMBI
petenuil. TeopeMa 0 TOXJI€CTBEHHOCTH JIUHEUHBIX OJTHOPOIHBIX
ypaBHEHUH MOPsIIKa N, UMEIOLINX OJHY U Ty e
(byHAaMEHTaJIbHYIO CUCTEMY pellieHui. TeopeMa o TuHeHOH
3aBUCUMOCTH N+1 4aCTHBIX pelIeHUH TMHEHHOTO OJTHOPOIHOTO
IuddepeHInaNbsHOr0 YpaBHeHHs nopsiaka n. Teopema o
CYIIIECTBOBaHNHU (yHIAMEHTAIHHON CHCTEMBI PEIIEHUI JTHHEWHOTO
OJTHOPOZHOTO ypaBHEHUs mopsaka n. Teopema 06 o0mieM pemeHnn
JIMHEHHOTO OJHOPOIHOTO AU PepeHIIMATEHOTO YPaBHEHHUSI
MOpsIAKA N.

2.4. | Jluneiinoe  HeomHOpomHOe | Teopema o CTPyKType OOIIEro peiieHUs JTUHEHHOTO
mupdepeHuranbHOe HEOTHOPOTHOTO MU PEePEeHITHATEHOTO YPaBHEHHUS TOPsIIKa N.
YPaBHCHUE  TOPANKA N | \erox BapHaIMM IOCTOSHHBIX JUTA HAXOX/ICHNS OOIIET0 PeIIeH s
MeTton Bapuanuu .

OCTOSHHLIX. Meron JMHEHHOTO HeOTHOPOAHOTO AuddepeHanbHOro ypaBHeHUs

HEOTIPEIENEHHBIX nopsiaka n. Meton HeoNpeIeneHHbIX Kf)()(b(i)I/ILII/ICHTOB IS

KO3 PULIEHTOB. HaXO0KJIEHUS YaCTHOTO PEUIeHNs JUHEHHOT0 HEOTHOPOIHOTO
I PepeHInaANBLHOTO YpaBHEeHHS Opsiaka n. C MOCTOSITHHBIMA
ko3 puLmeHTaMH U CrieHaIbHBIMH IPAaBBIMU YaCTAMH.

2.5. | YpaBHeHnus mopsaka N, ¢ | YpaBHEHHS MOpsAKa N, C MepeMEHHBIMH K03 UIeHTaMy,
HNEPEMEHHBIMU Jolyckaroue uarerpuposanue. (Oiinepa, Jlarpamka, beccens,
KodhuumenTamy, YeOwimépa). [IpuBeieHre ypaBHEHHUI BTOPOTO HOPSIKA K
JIOTTYCKAIOLIAE npoctedmuM Gopmam (caMmoconpsHKEHHOMY YpaBHEHHIO,
HWHTETpUpPOBaHHE. N o
VpasHeHms BTOporo | YPABHCHIIO, HE CONCPAALIEMY WICHA C NIEPBOi MIPOM3BOJHON).
nopsaKa

2.3. | Obmas  Tteopust  cucrteM | CucteMbl  OOBIKHOBEHHBIX  AH((EpeHIMATbHBIX  ypaBHEHHUH.
OOBIKHOBEHHBIX Cucrembl  nuHEHHBIX I (EepeHIHANBHBIX  YpPaBHEHHUH  C
ﬂﬂq)q)epeHUuHam’HHX HOCTOSHHBIME Ko3(purmenTamMu. Metos Diiepa Uit aBTOHOMHBIX
ﬁii;ii?;' Crcremet CUCTEM JIMHEWHBIX YpaBHEHHH C MOCTOSHHBIMH KOA(PPUIIMEHTAMH.
T (bepeHIHATHHBIX MeTo UCKITIOUEHMS.

YPaBHEHUH C MOCTOSHHBIMHU
KoddumeHTamu.
Cooeporcanue npakmuiecKux 3auamuil

1 OObIKHOBEHHBbIC HccnenoBanne U perieHne ypaBHEHHI IEPBOTO MOPsAKA.
aupdepeHHATBHbIC
YPaBHeHUS NEePBOro
nopsaka. 3agaya Komm.

1.1 | OcHoBHEBIE OHATHS u | PemieHue ypaBHeHMH C pa3leleHHbIMU W Pa3JesioIIUMUCA
OIpeAeICHMSL. nepeMeHHbIMH. 3anada Komm. IlpoBepka ycnoBui TeOpeMsl.

Yacraele penienusi. OcoOble peleHHs.

1.2 | KadectBeHHOe MeTton uzokiuH. [Toctpoenne nuddepeHIanbHOro ypaBHEHHS 110
HCCIICIOBAHUC cemelicTBy QyHKIui. [locTpoeHne N30TOHANIBHBIX U
ﬂﬂq)q)epe}{uﬂam’HHX OPTOrOHAJILHBIX TPAEKTOPHIA.
ypaBHEHUI




No Haumenoanue pazaena,
ConepxaHue 3aHATHS

n/m TEMBbI TUCIUTLTIHEI

1.3 | KonrponbHas pabota Pemenne ypaBHeHHH ¢ pa3eIeHHBIMH U Pa3AessIOIUMUCS

nepeMeHHbIMU. 3agada Ko, Meton usoxnus. [loctpoenue
nud hepeHInanbHOTO YPaBHEHUS 110 CeMENCTBY (DyHKITHIA.
[locTpoeHune n30roHaIbHBIX U OPTOTOHAIBHBIX TPAEKTOPHUH.

1.4 | YpaBHeHHS nepBoro | Jluaelinas 3ameHa B mudhepeHInanbHbIX ypaBHEHHUSIX. Y paBHEHUS,
HopsiiKa, MHTCTPUPYEMBIC B | oHOpPOAHBIE OTHOCUTEIBHO X U Y. IIpuBoasuinecss K OTHOPOIHBIM.
KBajparypax. JluneliHble ypaBHEHHUs IEPBOTo mopsiaka. Meron Bapuanuu

MIOCTOSIHHOM, MeToll bepHyu. YpaBHenue bepHyinu. YpaBHeHUs
B TIOJIHBIX AU depeHnnanax. MeTo HHTErpUPYIOLIETo
MHOJKUTEJA. Y paBHEHUS HEpa3pelIeHHbIE OTHOCUTENIBHO
MpOu3BOIHONU. MeToJ1 BBeieHUs napaMeTpa. JluckpuMruHaHTHAs
kpuBast. Orubatomias. OcoOble perieHus.

2 OO0ObIKHOBEHHbBIE Pemenne n uccnenoBanue qaudQepeHnanTbHbIX YpaBHEHAN
auddepeHuuaibLHbIE BhIcuIero nopsiaka. [Ipusenenue ypaBHeHUs BBICIIETO MOPsAKA K
YPaBHEHHUSI BBICLIET0 CHUCTEME ypaBHEHUI epBOro MopsaKa.

MOPS/IKA.

2.1 | duddepennmanbHbie PeleHne HENOJHBIX U OJHOPOJHBIX YPABHEHUH BBICIIETO MOPSAIKA.
yYpaBHEHUS! BBICILIETO
TOPSIKA, TOTMYCKAIOIIHE
MTOHWKEHUE MOPAIKA.

2.2 | @ynnaMmeHTanbHas cucreMa | I[ToctpoeHune TMHENHOTO OJHOPOJHOIO YPaBHEHHUS 10
PeLICHHIA. ¢bynaaMeHTanbHOM cucteme pemennil. @opmyina JlnyBus-

OcTtporpanackoro. XapakTepucTHUECKOe YpaBHEHUE JIMHEHHOTO
OTHOPOJHOTO ypaBHEeHUs nopsiaka N. [loctpoerne
(byHAaMEHTaIbHON CUCTEMBI PEIICHHH.

2.3 | Meron Bapuauuu MerTon Bapualuy MOCTOSHHBIX JUTS HAXOXKACHUS 00IIEro peleHust

MTOCTOSTHHBIX JTUHEWHOTO HEOAHOPOAHOTO nrhdhepeHInaTbHOTO YpaBHEHHS
nopsizka n.
2.4 | Meron HeolpeIeIeHHBIX Merton HeonpeneneHHbIX KO3)QUITMEHTOB 1St HAX 0KICHUS
K03 HUITUSHTOB YaCTHOTO PEIICHUS JTHHEHHOTO HEOTHOPOTHOTO
T pepeHInaNTBLHOTO YpaBHeHHS TIopsika N. C MOCTOSIHHBIMA
KO3 GUITMEHTaMH U CIISIUATEHBIMH TTPABBIMHU YaCTSIMH.
[TpomexxyTouHas aTTecTanus — 3auem ¢ oyeHkol (3 cemecmp)
4 cemecmp
Cooepoicanue 1eKYUOHHO20 KypCa

3 Cucremsl CuctemMbl  OOBIKHOBEHHBIX  IU(GEepeHINAIBHBIX  YPaBHEHHH.
auddepeHunaTbHBIX Cucrembl  JUHEHHBIX  aU(G(EPEHIMANBHBIX  YpaBHEHUH  C
YPaBHEHUI MOCTOSTHHBIMU K03 urimentamu. Merto Diiiepa /i aBTOHOMHBIX

CHUCTEM JIMHEHHBIX YPaBHEHUH C TIOCTOSIHHBIMH KO3((HUIIMEHTaMHU.
MeTo1 UCKITFOYEHUS.

3.1. | Cucrembl  OOBIKHOBEHHBIX | 3amaya u Teopema Komu. [IpuBeneHne KaHOHUYECKOW CHUCTEMBI K
muddepeHInanbHbIX CHUCTEME YypaBHEHHH mepBoro mnopsaka. CHCTEMBl JHMHEHHBIX
ypaBHEHUI. JudQepeHInaANTBEHBIX ypaBHEHUI c MOCTOSIHHBIMH

koapdunmenrtamu. CtpykTypa obmiero peuienus. Mertoj Diinepa
JUISS PEIeHUS] aBTOHOMHBIX CHCTEM JIMHEHHBIX YpaBHEHUH C
MOCTOSIHHBIMU ~ K03(h¢uimeHTaMd. MeTol  UCKIIOYeHHs — JUIs
pellieHHsT HEaBTOHOMHBIX CHCTEM JIMHEHHBIX YpaBHEHHH C
MOCTOSIHHBIMU KO3 duimeHntamu.  MeToJ,  HEONpeeNIeHHbIX
K03(pPULMEHTOB AJISl PELICHUS! HEAaBTOHOMHBIX CHCTEM JIMHEHHBIX
YpaBHEHUH C TOCTOSHHBIMH KO3 (HUIMEHTAMH CIEeUUaTbHBIMU




HaumenoBanue paszacia,

ConepxaHue 3aHATHS

n/m TEMBI JUCIUILINHBI
MIPABBIMU YACTSIMH.

4 Teopust ycroiiunBocTH ®azoBoe npocTpaHcTBo. Da3oBelii MOTOK. Pa30BbIE TPACKTOPHH.
®azoBble TPACKTOPUHU ABTOHOMHOW CHCTEMBI B OKPECTHOCTU
0COOBIX TOYEK. YCTOHUMBOCTH MO JIsSmyHOBY. AcHMITOTHYECKas
yCTOMYMBOCTh. KpuTepuii ycTOWYMBOCTH 1O COOCTBEHHBIM YHCIIaM
cucreMbl. @yHkius JlanyHosa. MccnenoBaHue yCTOMYHMBOCTU 110
MIEPBOMY MPHUOIIKEHUIO.

4.1. | BektopHoe nojue B | ®azoBoe mpocTpaHCTBO. Pa3oBblii MOTOK. Pa3oBbIe TPACKTOPHUU.

OKpecTHOCTH 0c000# Touku. | OcoOble Touku. BekTopHOE Mmosie B OKPECTHOCTH HEOCOOOH TOUKH
(Teopema). BekTopHOoe TMON€ B OKPECTHOCTH OCOOOH TOYKH.
®azoBble TPACKTOPUHU ABTOHOMHOW CHCTEMBI B OKPECTHOCTH
0COOBIX TOUEK.

4.2. | YcToiiunBoCTh pemenuit | YcroilunBocts no JIAmyHOBY. ACHUMNTOTHYECKAs YCTOWYMBOCTB.
JIMHEHHBIX CUCTEM. YCcTOMUMBOCTh  pelieHud  JMHEeWHBIX  cucteM.  Kputepuit

YCTOMYMBOCTH IO COOCTBEHHBIM YHCIIaM CHCTEMBI.

Oynknust JlsmynoBa. Teopemsr JlsimyHoBa 00 yCTOWYMBOCTH M
aCUMIITOTHYECKOW  ycToumBocTtu.  Teopema  YeraeBa 0
HEYCTOMYUBOCTH.

HccnenoBanne ycTOWYMBOCTH 1O TIEPBOMY  TPUOIMKEHHIO.
TeopeMbl 00 aCUMITOTUYECKOW YCTOMYMBOCTH M HEYCTOWYMBOCTU
0 TIEPBOMY MPHUOIIKEHUIO.

5. KpaesBble 3axaun. Kpaesas 3agaqa. 3apaya Ultypma-JInyswmist. @ynkuusd ['puna.

5.1 | [lonstne xpaeBoii 3amaun. | KpaeBas 3amava. YcroiiumBocth mo Diinepy. Kputepwmii
3anaga Htypma — | ycroituuBocty no Diinepy. 3anada Lltypma-JIluysusmis.
JInyBuns.

5.2 | ®ynknus ['puna. Oynkuusa ['puna. Teopemsl o cymecTBoBanny QpyHknuu ['puHa u o

pelIeHUY KpaeBoii 3a1a4u py oMoty ¢pyHkuun ['puna.

6. YUucnenno-anajauruueckue | MHrerpupoBanue mudQepeHInaNibHbIX YpPaBHCHUNA IMPU MTOMOIIH
METO/bI pelieHust psanoB Metox IIukapa. MeTon manmoro mapaMerpa.

6.1 | UnarerpupoBanue WuTerpupoBanne muddepeHnnanbHpIX ypaBHEHUN TPHU TTOMOIIU
g depeHInaTbHBIX pAnoB (METOJ MOCIeN0BAaTENFHOTO AU(GPEPEHIIMPOBAHNSI H METOI
YpaBHEHHH T@IpU IIOMOIIM | HEONpPEAEICHHBIX Kod(¢uuneHToB). Teopema 0 TroaoMophHOM
pSOOB pemeHnu 3aaa4u Komm.

6.2 | Merox Ilukapa. Meroxn | Meton Ilukapa. Jlemma o auddepeHInaIbHbIX HEPaBEHCTBAX.
MaJjoro mapamMerpa. Jlemma Anamapa. Teopema o HenpepbIBHOH nuddepeHInpyeMOoCcTr

pemeHus no napameTpy. MeTo Manoro napaMmerpa.

7. YpaBuennss B uacTHbIX | [lepBble HMHTErpasgbl aBTOHOMHOW cHCTeMBbl Au(epeHIHaTbHbIX
NMPOU3BOAHBIX ypaBHEHUI. VYpaBHEHHMs B 4YaCTHBIX [POW3BOAHBIX IEPBOTO

nopsiika. Pemenne. IaTerpanbHas IOBEPXHOCTD.
JIuHelHbIE OMHOPOAHBIE YPAaBHEHUS INEPBOro MOPSAKAa B YaCTHBIX
pon3BoAHBIX. KBa3minHeiHOe ypaBHEHHE.

7.1 | IlepBbie uHTerpansl | [lepBble WHTErpayibl aBTOHOMHOW CHCTEMBI JH(QepeHInaTbHbIX
ABTOHOMHOM cucteMsl | ypaBHeHuid. Kputepuil meporo unrerpaia.
nuddepeHunanbHbIX Jlemma o BHAE NEpBBIX HMHTETPAIOB CHCTEMBI IOCIE 3aMEHBI
YpaBHEHMUIA. MEPEeMEHHBIX.  YTBEpXKJIeHHE O OECKOHEYHOM  MHOKECTBE

HETPUBHAIBHBIX TIEPBBIX HMHTErpajoB. Hes3aBucCHMbIE MEpBBIE
WHTETPAJIBL.
Teopema 0 CymIeCTBOBaHWM HE3aBUCHUMBIX TEPBBIX WHTETPAJIOB B
OKPECTHOCTH HEOCO00# TOUKH.
Teopema O TOHWKEHUM TMOpSAAKA CHCTEMBI TIpH  IOMOIIU
HE3aBHCUMBIX IMEPBBIX MHTErPAJIOB.

7.2 | Jluneiiable OJIHOPOJIHbIE | YpaBHEHMs B YAaCTHBIX ITPOU3BOJHBIX IIEPBOr0 Nopsiaka. Pemenue.

YpaBHEHMUS MIEPBOTO MOPsIKa
B YACTHBIX MPOU3BOJHBIX.
KBazunuHeliHoe ypaBHEHHE.

WNHrerpanbHas NOBEpXHOCTh. JIMHEHHbBIE OJHOPOAHBIE YPABHEHUS
MIEPBOT0 MOPAJKAa B YACTHBIX IPOU3BOJAHBIX. XapaKTepUCTHUYECKAs
cucreMa. XapakTepuctuka. TeopemMa O pelIEHUM JIMHEWHOIO
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n/n

HaumenoBanue paszacia,
TEMbI JUCHUIIIIHNHBI

ConepxaHue 3aHATHS

OJTHOPOJIHOI'O YPaBHEHUS B YACTHBIX MPOU3BOAHBIX B OKPECTHOCTH
Touku. 3amada Komu nns TUHEMHOro OJHOPOAHOIO YpaBHEHHS B
YaCTHBIX MIPOM3BOIHBIX, TE€OMETPHYECKHUI CMBICTI.
XapakTepucTuueckas TOYKa, FreOMETpUYecKuil cMmbici. Teopema o
CYILLIECTBOBAHUM M €IMHCTBEHHOCTH pelleHus 3azaun Komm nms
JTUHEWHOTO OIHOPOTHOTO YPAaBHEHHS B YACTHBIX IPOHW3BOIHBIX B
OKPECTHOCTH HE XapaKTepucTHuecKkod Toukd. KBasumuHelHoe
ypaBHeHue. TeopemMa O CBSA3M MEXIY XapakTEepUCTHKaMH U
MHTETpaJIbHOM MOBEPXHOCTBIO.

[IpuBeneHue  KBa3WJIMHEHHOrO  ypaBHEHHA K  JUHEHHOMY
OJTHOPOAHOMY. XapakTepuctudeckas cuctema. OO1iee pemeHue.
3anaya Kommu nis KBa3wIMHEHHOro ypaBHEHMs. | 'eoMeTpHuecKuit
CMBbICI. XapaKTepucTUiecKas Touka. I eoMeTpu4eCcKuii CMBICI

Cooepotcanue npakmuieckux 3aHAmull

3 Cucremsl Pemenue cucrem nuHelHbIX AuddepeHIranbHbIX YpaBHEHHA C
nuddepeHIHATBHBIX HOCTOSHHBIMH KO3 (PULIHEHTAMH.
yYpaBHeHHUIi
3.1. | Cucrembl TMHEHHBIX Merton Ditnepa /i peleHnst aBBTOHOMHBIX CHCTEM JIMHEHHBIX
g hepeHInanbHBIX ypaBHEHUH ¢ MOCTOSTHHBIMU K03 prunmenTamu. Meton
YPaBHEHUH C MOCTOSHHBIMH | UCKJIFOUCHUS 7Sl PELICHNS] HEABTOHOMHBIX CUCTEM JIMHEHHBIX
ko3 PumeHTaMH. YpaBHEHUH C IOCTOSIHHBIME Ko duimentamu. Metoz
HEONpeIeIeHHBIX KOA(Q(HUINEHTOB U1 PELICHUS] HEABTOHOMHBIX
CHUCTEM JIMHEWHBIX ypaBHEHUH ¢ IOCTOSIHHBIME K03 uitmentamu
CIEeUHATbHBIMU NIPABBIMH YACTSIMH.

4 Teopus ycroitunBocTu Hccnenoanue Gpa3oBbIX TPAaGKTOPHI aBTOHOMHON CHCTEMBI B
OKpPECTHOCTH 0CO0BIX To4eK. MccnenoBanne yCTOMUMBOCTH
pemrenuii cucreM nudepeHnraIbHBIX YpaBHEHUH.

4.1. | ®azoBeie  TpackTopuu B | PazoBBIC TPAEKTOPUH aBTOHOMHOM CHCTEMBI B OKPECTHOCTH

OKPECTHOCTH OCO0O0W TOYKH | 0coOBIX TOUCK.
JIMHEMHBIX CUCTEM.
4.2 | UccnenoBanue Kpurepuii ycToiunBOCTH 110 COOCTBEHHBIM YMCIIaM CUCTEMBI.
YCTOWYUBOCTH. Oyukust JIsmynosa. Teopemsl JIsimyHoBa 00 yCTOHYMBOCTH U
aCHMIITOTHYECKON ycToHunBoCcTH. Teopema Uetaesa o
HeycToiunBocTH. McecnenoBanue yCTOMYMBOCTH IO IEPBOMY
MPUOITMKEHUIO.
5. KpaesBsie 3a1aun. HccnenoBanue u penieHne KpaeBbIX 3a7ad
5.1 | Kpaesas 3amaga. 3agada Pemenue kpaeBoii 3agaun. Pemenne 3agaun Lltypma-JInyBumis.
Itypma — JInyBusis.
5.2 | ®ynknus [puna. [Mocrpoenne Gpynkiuu ['puna. Perienue kpaeBbIx 3a1a4 ¢
UCTIONb30BaHueM QyHKIyH ['prHa.
6. YucneHHo-aHaduTuyeckue | [[ppuMeHeHNE YHCIEHHO-AaHATUTHYECKUX METOJIOB PEILIEHUS
METOIBI pEeNICHU T epeHInaTBEHBIX ypaBHEHUH

6.1 | MuTerpupoBanue WnrterpupoBanne nuddepeHnnaIbHbIX YPaBHEHUH PH TOMOIIN
¢ hepeHIInaTbHBIX pAA0B (METOJ MOCIEA0BATENLHOTO MU (hEePeHIIUPOBAHUS  METO/T
YpaBHEHUH MPH TIOMOIIN HEOMPEJICTICHHBIX KOAPPUIMEHTOB).
psiioB

6.2 | Merox [lukapa. Metoz Merona [Tukapa. MeTton Manoro nmapamerpa.
MaJoro mapamerpa.

7. YpaBHenusi B 4acTHbIX | Pemienue HennHeHHbIX cucteM AnddepeHInaIbHbIX YpaBHEHHH.

NMPOU3BOJIHBIX

Pemenue ypaBHeHI/IfI B YAaCTHBIX IPOU3BOAHLIX IMIEPBOI0 IMOPAAKA.
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No Haumenoanue pazaena,
ConepxaHue 3aHATHS
n/m TEMBbI TUCIUTLTIHEI
7.1 | IlepBbIc HHTETPAITBI Kputepuii nepBoro unrerpana. OTbICKaHUE MIEPBBHIX UHTETPAIIOB
ABTOHOMHOM CUCTEMBI aBTOHOMHOW CUCTEMEI. PellieHre CUCTeM ¢ UCTIOJIb30BaHUEM
mudpepeHImanbHBIX MIePBBIX WHTETPAJIOB.
YPaBHEHUIA.
7.2 | JluneiiHble OTHOPOIHBIC JIuneliHple OMHOPOIHBIE YPABHEHUS IEPBOTO NOPSAIKA B YACTHBIX
YpaBHEHHS TIEPBOTO TOpsinKa | mpou3BoaHBIX. O0miee pemenne. Pemenune 3amaun Ko,
B YaCTHBIX MPOU3BOJIHBIX.
7.3 | KasununeiiHoe ypaBHenune. | KBaswimHeiiHoe ypaBaenue. O0miee perienue. Pemenne 3agaun
Korm.
[TpomexxyToYHAsI aTTEeCTalus — dK3ameH (4 cemecmp)

4 HOpﬂI[OK OIICHUBAHUA YCIIEBAEMOCTH H C(l)OpMI/IpOBaHHOCTI/I

KOMIIeTeHUHI 00y4aoierocss B TeKyleid 1 MpoMe;KyTOYHOM aTTeCTAIUMN.

JUist TIOJIOKUTENFHOW OIEHKH TI0 pe3yJbTaTaM OCBOEHHS IMCHUIUIMHBI 00y4aroImeMycs
HEOOXOJMMO BBITIOJTHUTH BCE YCTAHOBJIEHHBIC BHUABI yueOHOU paloThl. OlleHKa pPe3yJbTaToOB
paboTel 0Oy4JaromIerocs B bayuiax (1o BuaM) MpUBEACHA B Ta0MIe 7.

Tabmuma 7 - bannpHO-pedTHHrOBass OIEHKAa pPe3ylbTaTOB Y4eOHOH  paboThI
oOyuatomuxcs o Bugam (bPC)
VYuebHas padbora |Cymma  |Bumsr u pe3ynsTaThl OueHka B aTTecTalluu bannst
(BUIBI) O6amtoB  |yueOHOU pabOTHI
Cemectp 3
Texkymias yuebnas (80 Jlex1OHHbIE 3aHATHUSL 0,5 6asta mocemieHue | JEKIIMOHHOTO 3-5
pabota B cemecTpe (KOHCIIEKT) 3aHATHS
(ITocemienue (9 3amsTHIA)
3aHATHH 110 WuauBuyansHble 3a 01HO MHAMBUAYAJILHOE 3a/IaHUE OT 5
paclnucaHuIo U 3agaHus (0TYeT O no: 30-60
BBITTOJITHEHUE BBITIOJTHEHU U 5 6ayutoB (BEIIONTHEHO 51 - 65% 3amanmuii)
3aJIaHUi) WHINBUAYAIEHOTO 7 6anna (BBIOIHEHO 66 - 85% 3amanuii)
3aJIaHus) 10 6anutoB (BeImoHEHO 86 - 100% 3amaHmMit)
(6 pabor)
Tect 7 6as1a (MOpOroBOE 3HAYEHUE) 8-15
15 6anJi0B (MakCHMaJIbHOE 3HAYCHNUE)
HToro mo Texymeii padore B cemecTpe 41 -80
IIpomexxyrounas |20 Teoperudeckuit Bompoc 1 |2 6ania (IoporoBoe 3HaAUYCHIHE) 2-4
arrecranus (3a4eT 4 6ana0B (MakKCHMaJIbHOE 3HAYCHME)
C OLICHKOW) Teopernueckuii Bonpoc 2 |2 6asa (oporoBoe 3HaueHHE) 2-4
4 pay10B (MaKCHUMaJIbHOE 3HAYCHNE)
Pemenue 3anaum 1. 2 6aJu1a (MOPOroBOE 3HAYCHHUE) 2-4
4 6ays10B (MaKCHMaJIbHOE 3HAYCHNUE)
Pemenue 3agaum 2. 2 6ania (MOpOroBOE 3HAYCHUE) 2-4
4 payuToB (MaKCUMAaJIbHOE 3HAYCHUE)
Pewenue 3agauu 3 2 6ansia (MOpOroBOE 3HAYCHUE) 2-4
4 payuToB (MaKCUMAaJIbHOE 3HAYCHUE)
HTOro mo npoMe;KyTo4YHOI aTTecTanuu (3a4eTy ¢ OLEHKOI) 10-206.
CymMmapHasi olleHKa 10 JMCHHIIHHE: CymMma 6amoB TeKymie u mpoMexyTodnoii arrecrarmn 51 — 100 ©.
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Vyebnas pabora |Cymma  |Buasl u pe3ynbTaThl OrneHka B aTTecTaluu Banst
(BUBI) OamoB  |ydeOHOU paboTHI

Cemectp 4

Tekymias yueOnas (60 JlexunonHble 3aHATHUS 0,5 6anna mnocemenue 1 JTEKIMOHHOTO 3-4
paborta B cemectpe (KOHCIIEKT) 3aHATHS

(ITocemienue (8 3amsiTHIA)

3aHATHH I10 WnnuBuayanbHble 3a oqHO MHAMBHUYAJIbHOE 3a1aHUE OT S
PacIMCaHUIO U 3amaHus (OTIET O 0: 20-40

BBIIIOJTHEHUE BBITIOJTHEHUH 5 6ayutoB (BhIoTHEHO 51 - 65% 3amanmuii)
3a/TaHul) WHIWBUAYAIEHOTO 7 6aaa (BBITIOTHEHO 66 - 85% 3amanuii)
3aJaHus) 10 6aquioB (BeimosiHEHO 86 - 100% 3ananuit)
(4 pabotsr)
Tect 8 6ayuta (MOpOroBOE 3HAYCHHUE) 8-16
16 6amIoB (MaKCHMaIbHOE 3HAYCHUE)
Hroro nmo Texyueil padore B cemecTpe 31-60
IMpomexyrounas |40 Teopernueckuii Bonpoc 1 |4 6anma (moporoBoe 3HaUCHHE) 4-8
arTecTauus 8 0a/uT0B (MaKCUMAaIbHOC 3HAYCHUE)
(9x3amen) Teoperuueckuii Bompoc 2 |4 6anna (IoporoBoe 3HaUCHHE) 4-8
8 da1oB (MakcuMabHOE 3HAUCHUE)
Pemrenue 3amaum 1. 4 paJuta (MOPOTOBOE 3HAUCHUE) 4-8
8 0a10B (MakCHMaIbHOC 3HAUCHME)
Pemrenue 3amaum 2. 4 paJuta (MOPOTOBOE 3HAUCHHUE) 4-8
8 da1oB (MakcuMabHOE 3HAUCHUE)
Pemenue 3amaum 3 4 6anaa (moporoBoe 3Ha4YCHUE) 4-8
8 da1oB (MakcUMabHOE 3HAUCHUE)
HToro mo mpomMeskyTouHo#i aTTecTanuu (IK3aMeHY) 20-400.
CyMMapHasi OLeHKA 110 AUCUMILJIMHE: CymMa 6aioB TEKYyIIEH U MPOMEXKYTOYHOM aTTeCcTaIlin 51 -1006.

B npomexyTouHOW arrecTanuu OIEHKa BBICTaBIseTCs B BegoMocTh B 100-OammpHOU
IIKajie ¥ B OyKBEHHOM dKBUBaJicHTe (Tabnuia 8)
Tabmuua 8 — Coornecenune 100-0annbpHOM mKaIbl 1 OYKBEHHOTO SKBHBAJICHTA OLIEHKU

YpoBHU 0CBOECHHS Ix3amen 3auem
Cymma nabpannvix - .
banios JUCLUIUINHBI 1 Oyenka bByxeennuiii sxeusanenm bykeennwii
KOMITETEHIIN T 9IKEUBANIEHIN
86 - 100 [TpoaBuHyTHIN 5 OTJIUYHO
66 - 85 [ToBbIIEHHBIN 4 XOpOIIOo 3auTeHo
51 - 65 [loporossiit 3 YIOBJIETBOPUTEIHHO
0-50 [lepBorit 2 HEYJIOBJIETBOPUTEIEHO He 3aureno

5  MarepuajabHO-TeXHHYECKOE,

MeTOoANYECKOe o0ecreueHre JUCIUIIIAHBI.

5.1 YueGHas iuTepaTypa
OcHoBHasi yueOHas1 IuTEpaTypa

NPOrpaMMHOEe U Y4eOHO-

Pomanko B.K. Kypc muddepennmansHbIX ypaBHEHHH H BapUallUOHHOTO WCUUCICHUS

[DnexTpoHHBIN  pecypc]:

Yyuebuoe

nocooue

/" B.K. Pomamko - 4- wu3m.

(am). -

OnekTpoH.TeKcToBBIe JaH. — MockBa: BUHOM. JlaGopartopust 3uanmii. — 2015. — 347 c. —
Pexxum nmoctyna: https://e.lanbook.com/reader/book/70785/#1
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https://e.lanbook.com/reader/book/70785/#1

COopauk 3amau no auddepeHIUaNbHBIM YPaBHEHUSM W BapHallMOHHOMY HCUHUCIICHUIO
[Dnextponnslii pecypc] / B.K Pomanko u np.; non penakumeii B.K. Pomanko - 5- uzn. (3m). -
OnexTpoH.TekcToBble aaH. — MockBa: BUHOM. Jlabopatopust 3nanmii. — 2015. — 222 c. —
Pexxum nocryna: https://e.lanbook.com/reader/book/70710/#1

JdomosiHuTeIbHAS YUeOHAsl JIUTEpaTypa

XKabko A.Il. duddepeHumanpaple ypaBHEHHUS M yCTOWYMBOCTH [DJIEKTPOHHBIA pecypcl:
Yuebnuk / A.Il. XKabko, E.Jl. Koruna, O.H. YmwkoBa. - DneKTpoH.TeKCTOBbIE naH. — CaHKT-
[Terepbypr : WsmarensctBOo  «Jlamp», 2015. — 320 c¢. - Pexum gocryna:
http://e.lanbook.com/view/book/60651/

bubukor IO.H. Kypc o00bIkHOBEHHBIX nu(DPEpeHIINATBHBIX YpaBHEHUN [DIEKTPOHHBIN
pecypc]: Yuebnoe nocobue / FO.H. bubukos. - 2-e u3a. crep. - DIEKTPOH.TEKCTOBBIE JIaH. —
Cankr-IlerepOypr : MW3marensctBo <«Jlamb», 2011. — 304 c. — Pexum pocryma:
http://e.lanbook.com/view/book/1542/

Hemunosuy, B.II. Jluddepenunansueie ypaBHeHHs [DnekTponHslii pecypc] / B.IL
Hemunosud, B.I1. MonenoB. — 3-e usg., crep. — DIeKTpoH.TeKCTOBbIe JaH. — CaHkT-IlerepOypr:
UznarensctBo «Jlauby, 2008. — Pexxum poctyna: http://e.lanbook.com/view/book/126/

Anbceuy, JILA. Jluddepennmanbupie ypaBHeHUS [DIEKTPOHHBIA pecypc|: MpakTUKyM /
BJI.A. AnsceBuy, C.A. Mazanuk, I'.A. Paconbko, JI.II. YUepenkoBa — DIE€KTPOH.TEKCTOBBIC JaH.
- MuHCcK: «Bprniimniasn IIKOJIaY, 2012. — Pexum JIOCTYyIIA:
http://znanium.com/bookread2.php?book=508479

No6parumos, H.X. Ilpaktuyeckuii kypc nudhepeHInaIbHbIX ypaBHEHUH U MaTEMAaTHIECKOTO
MonenupoBanus. Kiaccuueckue u HoBble MeTonbl. HenuHeliHble MaTeMaTU4eCKUE MOJEIIH.
CummeTpusi ¥ NPUHIMIIBI MHBAPUAHTHOCTH. [DJIEKTPOHHBIA pecypc] : yued. — DIJIEeKTpOH. JaH.
— M. : ®usmaraur, 2012. — 332 ¢. — Pexxum mocryma: http://e.lanbook.com/book/5268

AnnpeeB, A.H. M30pannbie rnaBbl Teopuu Iu(QepeHnanbHbIX YpaBHEHUN. [DIeKTPOHHBIN
pecypc] : yueb. nocobue — DnektpoH. naH. — Kemeposo : KemI'Y, 2012. — 112 ¢. — Pexum
nocryna: http://e.lanbook.com/book/44307

[IpakTMKyM ¥ WHIWBUIYyaJdbHBbIE 3aJlaHUs MO0 OOBIKHOBEHHBIM AU(QEepeHIInaATbHBIM
ypaBHEHUsM (TUIIOBBIE pacueThl). [DIEeKTPOHHBIN pecypc] : yuel. mocodue / B.A. bonotiok [u
ap.]. — Omnekrpon. man. — CII6. : Jlans, 2014. — 224 c¢. — Pexum gocrymna:
http://e.lanbook.com/book/51934

bopucos, B.I'. Ilpuxiagnsle 3agaud  TEOpUU OOBIKHOBEHHBIX AU(depeHInaTbHbIX
ypaBHeHUN. MexaHH4Yeckoe [BIDKEHHUE: ydeOHoe mocobue. [DIeKTpoHHBIN pecypc] : yueO.
nocobue — OnekTpoH. naH. — Kemeposo : KemI'Y, 2015. — 130 c. — Pexum nocryma:
http://e.lanbook.com/book/80046

5.2 MaTepua/jibHO-TEXHUYECKOE M MporpaMMHoOe obGecrnedYyeHue

JAUCIUILJINHBI.
VYueOHble 3aHATHS 110 AUCUUIUIMHE TPOBOAATCS B yueOHBIX aynuTopusix HOU Keml'V:

617 YuebHast ayaAuTOpus JUIs TPOBEICHUS: 654079, KemepoBckasi 001acTh,
- 3aHATUH JEKLIMOHHOTO TUIIA; r. HoBoky3Henxk, np-krt
- 3aHATUI CEMHHAPCKOTo (PaKTHYECKOT0) THUIIA; Mertamnypros, a. 19

- TPYIIIOBBIX ¥ HHIMBH/IyaJIbHBIX KOHCYJIbTaLNi;
- TEKYILETro KOHTPOJISI ¥ TIPOMEKYTOYHON aTTeCTalny.
CrneunanusupoBaHHas (yueOHas1) MeOeb: 1ocka MenoBas, Kadezpa, CToJIbl,
CTYJIbSL.
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OOopynoBaHue 17151 IPE3EHTALMK Y4eOHOro MaTepuaia: NEpeHOCHOE - HOYTOYK,
9KpaH, IPOEKTOP.

Hcnonb3yemoe nporpammHoe obecnieaenne: MSWindows
(MicrosoftlmaginePremium 3 year o cyOnuIIeH3HOHHOMY T0TOBOPY No
1212/KMP ot 12.12.2018 r. mo 12.12.2021 r.), LibreOffice (cBo60oaHO
pacupoctpansiemoe I10), FoxitReader (cBobonHo pacmpoctpansemoe [10),
Firefox 14 (cBobomuo pacnpoctpansemoe I10), Annekc.bpaysep (oTedecTBeHHOE
cBoOontHO pacnpoctpansemoe I10).

Wutepnet ¢ obecnieuenneM nocryna B OMOC.

713 YueOHast aynuTopust 1UIsl IPOBEIICHUS 3aHSTHIA:
- 3aHTUH JEKIMOHHOTO THIIA;
- 3aHSTUI CEMHHAPCKOTo (IPaKTHYECKOT0) TUIIA;
- TPYNIOBBIX U MHAWBHIYaIbHBIX KOHCYIbTALUI;

- TEKYILET0 KOHTPOJISI U TIPOMEXYTOYHOH aTTeCTalHH.
CrienmmanusupoBanHas (yaeOHas) MeOelb: Tocka MenoBast, kadeapa, CTOJIbI,
CTYJIBS.

ObopynoBanne IS MPE3SHTAIMH y4eOHOTO MaTepHala: IepeHOCHOe- HOYTOYK,
9KpaH, POEKTOP.

Hcnons3yemoe nporpammuoe obecrieuenne: MSWindows
(MicrosoftimaginePremium 3 year mo cyGinieH3nOHHOMY T0TOBOPY No
1212/KMP ot 12.12.2018 1. 10 12.12.2021 r.), LibreOffice (cBo601HO
pacnpoctpansiemoe [10), FoxitReader (cBoboaHo pacmpoctpansemoe [10),
Firefox 14 (cBoboaHo pacnpoctpansemoe I10), Aunexc.bpaysep (oTeuecTBeHHOE
cB00OHO pacnpocTpansemoe [10).

WuTtepHeT ¢ obecneuenuneM poctyna B SMOC.

654079, KemepoBckas 001acTh,
r. HoBoky3Henk, np-krt
Mertamrypros, 1. 19

5.3 CoBpeMeHHble  NpodecCHOHAIbHbIE
mx(])opmauuox-mble CIIpaBOYHbIC€ CUCTEMBI.
Ilepeuens CIIB/l u UCC no aucumnmiinne

0a3bl JaHHBIX H

1. OO6mepoccuiickuii MareMaTH4ecKuil mopTan (MHpOpMAIMOHHAs CUCTEMA) -

http://www.mathnet.ru/
2. OKCIOHEHTa LEHTP HWHXXEHEPHBIX TEXHOJOTUIl

http://www.exponenta.ru

n  MOACIUPOBAHUA -

3. Science Direct comepxkut 6onee 1500 xypHanoB uznatenscTBa Elsevier, cpenu
HHX W3/IaHHs 110 MaTeMaTrke 1 nHdopmatuke. https://www.sciencedirect.com
4. HupopmarmonHas cuctema «EmuHOE OKHO JgocTynma K HH(POPMAIUOHHBIM

pecypcam» - http://window.edu.ru/catalog/

5. ba3pl JaHHBIX W aHAJTUTUYECKHUE ny6n1zn<au1/n/1 Ha mopTalie «yHI/IBepCI/ITeTCKa}I

uHpopMmarmonHas cucrema Poccust» - https://uisrussia.msu.ru/

6 Wnble cBeaeHus U (MJIM) MaTepHAJIbI.
6.1. TeMbl NUCbMEHHBIX YU4eOHBIX padoT

Tabnuma 9 - Tembl MUCEMEHHBIX y4eOHBIX PabOT

Paznen Tembl

KoHTpoJibHBIE TOUKH

ObvikHosenHble | OCHOBHBIE TIOHATHS U ompeeneHus. Teopema o

NuaauBuayansHOe

Oouggepenyuan | CylueCTBOBaHUH U €JUHCTBEHHOCTH pereHus 3aj1auu Komm | 3amanue Nel

bHbIE JUIsl ypaBHEHHsI IEPBOTO MOPSIIKA, pa3pelIeHHOTO

VpagHeHus OTHOCHUTEIILHO POU3BOIHOH.

nepeozo Penrenue 3anau, NpuBOASIIMX K COCTABICHUIO WupusupyansHoe
nopsoxa. g depeHInaTbHbIX ypaBHEHHN 3amanue No2

3aoaua Kowu.

YpaBHEHUs IEPBOTO MOPSAAKA, UHTETPUPYEMBIE 3aMEHOM. MNunuBunyansHoe

3amanne Ne3
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MeToa HHTETPUPYIOMIETO MHOKHUTENSA. Y PaBHEHUS,
HepaspeleHHbIe OTHOCUTEIBHO MPOU3BOTHOM.

WunuBunyansHoe
3amanne Ne3

Obvixknosennvie | uddepeHuunanbaple ypaBHEHUS BBICIIETO MOPSAKa, WunuBuayansHoe
oughghepenyuan | nomyckaroniye HHTETPUPOBAHIE W TOHMKEHNE TIOPSIKA. 3amaane NoS5
bHblE Jluneitnoe ogHOpoaHOH MU pepeHnmanp-HOe ypaBHeHHE MNunuBunyansHoe
ypasHenus nopsiaka N. JInHeiliHoe HeoaHOPOgHOE TU(epeHInaTbHOS 3ananue Ne6
svicuLezo ypaBHEHUE MOpsIKa N.
nopsioka.
Cucmemwi Cucrembl THHEHHBIX UG (HepeHnaTbHbIX YPaBHEHHH ¢ WunuBuayansHoe
oughghepernyuan | MOCTOSHHBIMH KO3 PUITCHTAMU. 3anmanue Ne7
bHBIX
ypagHeHuti
Teopus DazoBbI€ TPACKTOPUHU B OKPECTHOCTU TOUYKHU MOKOSI. MNunuBunyansHOE
yemotiuugocmu. | Kputepuii ycToianBOCTH 10 COOCTBEHHBIM YHCIIaM. 3amanue Ne§

Y CTOWYHBOCTH IO IEPBOMY TTPUOIIMIKSHHUO.
Kpaesovie Pewenne kpaeBbix 3aaa4. Pemenue 3agaun Hltypma- MNunuBunyansHOE
3a0auu. JImyBuma. [octpoenune Gpynkunu I'pura. Mertox [lukapa. 3amanne N9
Yucnenno- Meton Manoro napamerpa.
ananumuyecKue
Memoobl
peulerus.
Ypaeuenus 6 ITepBrie HWHTErpaJbl ABTOHOMHOM cuctembl | HnuBuAyaabHOE
YaCMHbBIX nuddepeHnnanbHbIX ypaBHEHUH. JIMHEWHbIE OXHOPOMHEIE | 33manHue Nol(
NPOU3BOOHBIX YpaBHEHHS TEPBOTO TMOPSAIKA B YACTHBIX IPOU3BOIHBIX.

Kpasununeiinoe ypaBHenue. Knaccudukanus ypaBHEHWH
BTOPOTO TMOpsiAKAa C JIByMsl TMepeMeHHbIMH. HavanpHo-
KpaeBas 3a7aya .

6.2. IlpumepHble BONPOCHI W 3aJaHMs / 331a4U JJI NPOMEKYTOUYHOM

arTrecranmun

PA3JIEJI 1. O6bikHOBeHHBIE AuQQepeHIratbHble YpaBHEHHS NEPBOTO IMOpsAIKa. 3agada

Kommn.

Ocnoenvie nonamus u onpedenenusn. Teopema o cywecmeosanuu u eOUHCHMBEEHHOCMU
pewenus 3a0auu Kowiu ona ypasnenus nepeozo nopsaoka, paspeuieHHoz0 OMHOCUMENbHO

npou3eo0HoIl.

1. Muddepenunansuoe

IIpumepnvie meopemuueckue 60npocsi

ypaBHEHHE, TMOPANOK, oOlee, YacTHOE,

HWHTErpajibHas KpuBasd, I10JIC HaHpaBHeHI/II\/JI, HU30KJIMHBI.

arwN

MEPBOTro MMopAaKa (HOKaBaTeHLCTBO HI/IKapa).

6. Teopema O CyIIECTBOBaHMHM M €IMHCTBEHHOCTH pemIeHHs 3agadu Komm mst ypaBHEHUS

ocoboe

Hauanbsnble ycnoBus. 3agaua Komm. 'eomerpuueckuii cmpicia 3anaun Komu.
3anaya 00 N30rOHAJIBHBIX TPAEKTOPHUSX.
Merton u30KknuH A7 pemeHus 1updepeHnalIbHOr0 YpaBHEHUs IEPBOro MopsiaKa.
TeopeMa 0 Cyme€CTBOBAHMH W CAWHCTBCHHOCTHU PCIICHHA 3aJdadu Komm IJid YpaBHCHUA

HEPBOTrO MOPsKa (JOKA3aTeNbCTBO CO CCHIIKOM Ha MPUHIIMIT CKATBIX OTOOpaskeHU).
7. TlpuHIUO CKUMAIOLIUX O0TOOpaXKeHUH (J0Ka3aTENbCTBO).

!
8. JIV — 1, paspeleHHbIE OTHOCUTEILHO y . Meton pa3neneHns nepeMeHHBIX.
b

Ilpumepnvie npakmuueckue 3a0aHUs.

1. CocraBuTh auddepeHIHaIbHOE ypaBHEHNHE ceMeiicTBa InHmi (X-a)°+by?=1.

2. CocTaBUTh I[I/I(I)(bepeHLII/IaJ'IBHOC YpaBHCHHUC TpaCKTOpHﬁ, MNepeCceKaronux JMHUA CceMeNCcTBa

y=Cx* oy yrmom ¢=90°.
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10.

11.

12.

LN o a ~ w DdE

9.

10.
11.

C momomip0 M30KJIMH U300pa3UTh CXEeMAaTUUYECKU pEIICHHE YPaBHEHUS Y =2X, ONpPEIeTuB

obylacTi yObIBaHUSI W BO3PACTaHUs, JIMHUHA OSKCTPEMYMOB, YCTAHOBHTH HAalpaBiCHUE
BOTHYTOCTH, HAWTH JHHUU TOYEK MEPETHOOB.

Jlns Kakoro 3HaueHHWs h TeopeMa CyIIECTBOBAHWS M EAMHCTBEHHOCTH DPEIICHHUS 3a1add
Komm s ypaBHEHHMs Yy =xy+0,5 B TOYKE y(0)=0 TapaHTHPyeT CYIICCTBOBAHHUE
eIMHCTBEHHOTO pemrenus (a=b=0,5)?

ITo By ypaBHEHHUS y =2./y ONPEICTUTh KPUBBIC, IOJ03PUTEILHBIC HA OCOOBIC PEIICHUS
IPOBEPUTH OYIYT JIM OHU OCOOBIMHU.

[TpounTterpupoBath AuddepeHIraIbHOE YPAaBHECHHE W BBIACIUTh HHTErPalbHBIC KPHUBBIE,
NPOXOJSIIME dYepe3 3aJaHHble TOYKW. IIpeaBapHTENbHO BBIACHHTH BOIPOC 00 HX
CYIIIECTBOBAHHMH U €IUHCTBEHHOCTH. CIe/IaTh PUCYHOK. Y’ = 2\,/? , M1(0,0), M>(-1,1).

Ypaenenus nepsozo nopaoxka, unmezpupyemoie 6 keaopamypax.
IIpumepnvie meopemuueckue 60npocsl

Onnoponnsie IY-1 u npuBoasmuecs kK HuM. O6o01meHHbIe oqHOpoaHbIe Y.

Jlunetinbie muddepeHnranbHple  ypaBHEHUS TepBoro mopsiaka. Mx cBoiictBa. MeTomabl
pemenus: bepHyiu, METOX Bapuauuu IIOCTOSHHOW. YpaBHeHUE bepHymm u  ero
[IPUBE/ICHUE K TUHEHHOMY.

VYpaBuenue Pukkaru, ero cBoiictBa u MeTo] pemeHus. O000menHoe ypaBHeHue Pukkary.
VYpaBHeHus B noyiHbIX tuddepennuanax. Teopema 00 yciaoBuu Ditnepa.

YTBepKeHNE O HAIMYUHU UHTETPUPYIOLLET0 MHOKUTEINS Y YPABHEHUH [1EPBOTO MOPSIIKA.
VYTBepxkeHUE 0 HAINYMU OECKOHEYHOTO YMCIla HHTETPUPYIOIIUX MHOXKHUTENEH y YpaBHEHUH
NIEPBOIO MOPSIKA.

YTBepxkaeHue o Qopmylie, 3aaroliedl BCEBO3MOXKHBIE HHTETPUPYIOLIME MHOXHUTENN
yYpaBHEHHUS [IEPBOTO MOPSAIKA.

CriocoObl MOMCKAa MHTErPUPYIOLIEr0 MHOXHTENS, B ClIydae €CIM HM3BECTHO OT Kakoi
(YHKIIMH OH 3aBUCHUT.

HHTEerpupyronyii MHOXKHUTENb JJIs JJMHEHHOTO U OJTHOPOJHOIO YPaBHEHUH.

VYpaBHeHUs, HE pa3pelIeHHBIE OTHOCUTENHHO pon3BofHON. Henomubie ypaBHeHust. OOmmii
METO/]I BBEJICHU [1apaMeTpa.

Teopema O cCyllecTBOBaHWHM U €IUHCTBEHHOCTM pelleHus 3anaun Komwm ypaBHEHus,
HEPA3PELIEHHOTO0 OTHOCUTENIBHO POU3BOAHOM.

VYpaBuenust Jlarpamwxka u Kiepo. OcoOble perieHus ypaBHEHUH, HE pa3pelIeHHbIX
OTHOCUTEJIbHO MPOU3BOAHBIX. J[uckpuMuHaHTHas kpuBas. Orubaromias.

IIpumepnvie npakmuueckue 3a0anus

2 2\qy —
Pemnts oqHOpOIHOE ypaBHEHUE X(x+2y)dx+(x= = y=)dy =0

Pemute ypaBHeHue, npuBoAsIEecs K OMHOPOTHOMY (2Xx —4y +6)dx + (x+y—3)dy =0.

Pemuts 0600111EHHOE OTHOPOAHOE YpaBHEHUE (y4 - 3x2)dy +xydx =0.

Pemnts nmuHeliHOE ypaBHEHHE Xy —Y = x2 cos x;

2
Pemnte ypaBHeHnne beprymm y' —xy = —y3e_x ,

Pemmiths ypaBHeHue Pukkaru y' = —y2 +1+x2

Peuuth ypaBHeHHe B MONHBIX quddepeHnunanax (x+y-+1)dx+(x— y2 +3)dy =0.

Merton p8.36I/ICHI/I}I YpaBHCHHA Ha JBa BCIIOMOTATCIBbHBIX JISI MOHMCKAa HWHTCTPUPYROIICTO
MHOXHUTECIIA.

Pemmnths ypaBHEHHE (x2 + y2 +Xx)dx + ydy =0 METOIOM MHTETPUPYIOLIETO MHOXKUTEISA

2
Pemmute YpaBHCHUC y' + 2xy = Xe X ; METOJOM HMHTETPUPYIOIIETO MHOXKHUTECIISA

Pemute ypaBHeHue ( y2 — 2%y )dx + xzdy =0 MEeTOAOM MHTErPUPYIOIIETO MHOXKUTEIS

17



12.
13.

14.

Haiitu obmee peleHne ypaBHeHHs 8y’ = 27y METOIOM BBEICHHUS MapaMeTpa.

Haiitu oOmiee perenne ypaBHEHUs 6yy’2 = 2xy'3 +3x* MeTozoM BBEICHHS napamMeTpa.

Haiitu obmiee pemieHne ypaBHEHUs v =4y*(1-y) METOZOM BBeJeHHs napamerpa. Haiitu
JUCKPUMHUHAHTHYIO KpUBYIO. BBIIENuTh TE€ €€ BETBU, KOTOpbIE SBISIOTCA OCOOBIM
pemenueM. Cpenats ueprex. VckmouuB u3 OOINEro pelIeHUs IapaMeTp, €ClIdu 3TO
BO3MOYKHO, HAUTH OrHOaoIy0.

PA3JIEJI 2. O6pikHOBEHHBIE UG EpeHITMATBHBIC YPAaBHEHHS BBICIIIETO TOPSIIKA.
Hughgpepenyuanvnvie ypasnenusn evicuieco nopaoxa, 0onyckaioujue uUHmezpuposanue u

NOHRHUJICEHUE nopﬂOKa.

Ell A

10.

11.

IlpumepHvie meopemuueckue 6onpocol
Y —n. lIpuBenenune k cucremMe HopMmanbHbIX 1Y 3amauya Ko st 1Y -n. 1 11st cucteMsl.
['eomeTpuyeckuii 1 MeXaHMYECKUM cMbIC 3a1a4un Korm.
JuddepeHnnansable  YpaBHEHUS BBICIIETO TIOPSAKA, JIOMYCKAOIIMNE WHTETPUPOBAHUE:

yW =100 FOy D=0 FyW =0 Fy®y0D)—0

Henonneie n OAHOPOJHBIC YPABHCHUS BBICIICTO MMOPAJKAa — METOAbI TIOHMKCHUS ITOPAAKA.

Ipumepnvle npakmuyeckue 3a0anus
Pewnth HEMOIHOE ypaBHEHHUE BBICIIETO MOPSIIKA y"2 +xy" =2y’
PewnTh HemosiHOE ypaBHEHHUE BhICIIEro Topsiaka ¥ Y=Y,

2 1 _ n2
Permuts ypauerne X ¥ =(/=%)" nonp3ysck ero 0HOPOIHOCTHIO
Permuts ypasuenue Y =X *Y+1 prienus Tounyio npousBoaHyro.

Juneitnoe 00Hopoonoii ouggepenyuanvrnoe ypasHenue nopsaoka n.
IIpumepnvie meopemuyeckue 60nPoOCh

JIOAY —n. CBolicTBa YaCTHBIX PEIICHUI.

Jlunelinplii U epeHIUaNBHBIA  ONlepaToOp C MOCTOSHHBIMH K03 duumenramu. Ero
oOpamenue. ®opmyna XeBucaiaa.

Onpenenurens BpoHckoro, TeopemMa O HEpaBEHCTBE HYJIO omnpenenurens BpoHckoro
JMHEWHO-HE3aBUCUMOI CUCTEMBbI (DYHKIIHIA.

Onpenenurens BpoHckoro, TeopemMa 0 paBEHCTBE HYIIO ONpeeauTeNsi BpoHCKOro JIMHEeHO-
3aBHCUMOM CHCTEMBbI (PYHKIIUH.

[TocTpoeHne TMHENHOT0 OTHOPOJHOTO YPaBHEHHUS 10 (PYHIaMEHTAIbHON CUCTEME PEIICHUH.
®opmyna JInyBumma-OcTporpaackoro.

[TonwxeHue mopsAKa JIMHEHHBIX OJHOPOJHBIX ypaBHEHHUI MOpsSAKa N MO HM3BECTHBIM
YACTHBIM PEIICHUSIM.

XapakTepUCTUYECKOE ypaBHEHUE JIMHEWHOTO OJHOPOJHOTO YpaBHEHHs IMOpsSAKa N.
[Toctpoenue ¢yHIAMEHTAIBHOM CHCTEMBl pELIEHHH B clydyae HPOCTBIX U KpPaTHBIX
JICHCTBUTEINIBHBIX U KOMIUIEKCHBIX KOPHEN XapaKTepUCTUYECKOTIO YPABHEHUSI.

Teopema 0 TOXKIECTBEHHOCTH JIMHEWHBIX OJHOPOJIHBIX YPAaBHEHUM MOpPsAKa N, UMEIOIIUX
OJIHY U Ty € (yHJaMEHTAJIbHYIO CUCTEMY PELICHUH.

Teopema 0 JMHENHONH 3aBUCHUMOCTH N+l YacTHBIX pEIIEHUH JMHEWHOIO OJHOPOIHOIO
T depeHIMaTBFHOTO YpaBHEHUS TOPSIIKa N.

Teopema o cymiecTBOBaHUH (PyHIaMEHTAIbHON CHCTEMBbI PELICHUH JTMHEHHOTO OJJHOPOIHOTO
YpaBHEHUS MOPSIIKA N.

Teopema 00 00IIeM pelIeHHH JMHEHHOrO OJHOPOJHOrO AupdepeHnnanbHOro ypaBHEHUs
MOPSIZIKA 1.

HpuMeprle npakmuiecxKue 3a0anus

2 m 2 " ! _
Haiitn o0miee pemieHue ypaBHEHHS (X7 =2x+3)y" = (X" +1)y"+ 2xy" =2y =0 , TIOJIB3YAChH
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N

_ _aX
dopmysoit JInyBums-OCTpOrpasCcKoro, 3Has ero 4acTHble pemenus Y1~ Y2 =€

Haiitu oOmee pemeHne JIMHEWHOTO OAHOPOAHOW AuQGdepeHITnaTIbHOTO YpaBHEHUS C
MOCTOSTHHBIMH KO3 dutinenTamMu y” -2y’ +y =0.

Juneitnoe neoonopoonoe ouggepenyuanvroe ypasuenue nopsaoka n.
IIpumepnvie meopemuyecKkue 0NPOCh

JIHJY —n. CBoiicTBa YaCTHBIX PEIICHUM.

Merton Bapuanuu noctosHHbIX 1 JIHAY —n.

Teopema 0 CTpyKType OOIIEro pemieHus] TMHEHHOTO HEOAHOPOAHOTO AuddepeHIIHaTEHOTO
ypaBHEHUS MOPSIIKA N.

[TonmxeHue mopsiKa JMHEHHOTO HEOTHOPOIHOTO AUd(EepEeHITNATLHOTO YPaBHEHUS MTOPSIIKa
n.

Mertona HeonpeneaeHHbIX KO PHUIIMEHTOB I HaX0XAeHHUS yacTHOTO pemenus JIHY-n. ¢

HOCTOSIHHBIMU K03()(puLimeHTaMu 1 paBoii 4acThiO B BUJE MHOIOWIEHA U ™

Metox HeonpeeneHHbIX K03 puueHToB i HaxoxaeHus: yactuoro pemenus JIHAY-n. ¢
HOCTOSIHHBIMU KO3()(pULIMeHTaMu 1 IIPaBoil 4acThIO B BUJE TPUTOHOMETPUUECKUX (DYHKIIMH.
VYpaBHEeHUs ~ TOpsOKa N, C  TNEpeMEHHBIMH  KOd((UIMEHTaMH,  JOMYCKArOIIne
uHTerpupoBanue. (Dunepa, Jlarpanka).

VYpaBHEeHUs  TOpsOKa N, C  TNEpeMEHHBIMH  KOd((UIMEHTaMH,  JOMYCKAIOIINe
unrerpupoBanue. (beccens, UeObména).

[lpuBeneHne ypaBHEHHMI BTOPOTO TOPSIKA K MPOCTEHIIUM (dopMaM (CaMOCONPSIKEHHOMY
YPaBHEHMIO, YPAaBHEHHUIO, HE COJIEpKAILEMy YJIeHA C IIEPBON MPOU3BOIHOMN).

IIpumepnvie npakmuueckue 3a0anus

Pemute MeTogoM Bapualnuu ITOCTOAHHBIX JINHEHHOE HCOAHOPOAHOC YPAaBHCHUC BTOPOI'O
X

” ’ e
y'-2y'+y=""—
MOPsJIKA C TOCTOSITHHBIMU KO3 PUIIIeHTaMu X,

Pemmte MeTo0M HEOMpENEICHHBIX KOA(POHUIMEHTOB JIMHEHHOE HEOAHOPOJHOE ypaBHEHUE

" ’ _ _AnX
BTOPOTO MOPSIKA C TOCTOSHHBIMU KO3 PuImeHTaMmu y'-2y'-3y=—-4e" +3

2..n ’ _ .
Pemmth ypaBHenue Ditnepa X Y T Y= 2sin(Inx)

PA3/IEJI 3. Cucremsl quddepeHnnanbHbIX ypaBHEHUH

IIpumepnvie meopemuyeckue 0npPoCcsl
CucreMbl OOBIKHOBEHHBIX AU(QepeHlnanbHbIX ypaBHEeHUH. 3amaya u Teopema Komm.
[TpuBeneHnEe KaHOHMYECKON CUCTEMBI K CUCTEME YPaBHEHUH IIEPBOT0 NOPSIKA.
CucreMbl nuHEHHBIX nUd@epeHnaNbHbIX YPaBHEHUNH € MOCTOSHHBIMU KO3 (UIIMEHTaMH.
Crpykrypa oOmero pemieHus. Metox Oilnepa A aBTOHOMHBIX CHCTEM JIMHEHHBIX
YPaBHEHUH C IOCTOSIHHBIMU KO3 PHUIIEHTAMHU.
MeTon UCKIIOYEeHHUS.

IIpumepnvie npakmuueckue 3a0anus

X=2x-4y, .
Pemuts cucremy - MeToAoM Jitnepa.
y =2X-2y.
X=y+2¢,
Pemmmts cucremy METOJIOM UCKIIFOUEHHUS.
y =X+ t?

PA3JIEJI 4. Teopust yCTOWYMBOCTH.
Bexmopnoe none ¢ okpecmnocmu 0coooii mouxu.
IIpumepnvie meopemuyeckue 60npocol
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®dazoBoe nmpoctpancTBo. Da3zoBbeiit MOTOK. Pa3oBbie TpaekTopun. Ocodbie ToukH. BekTopHoe
MOJIe B OKPECTHOCTH HE0COO0H TOUKH (Teopema).

BekTopHoe mosie B OKpecTHOCTH 0c000i Touku. Da3oBbie TPACKTOPUH aBTOHOMHOM CHCTEMBI
B OKPECTHOCTH OCOOBIX TOYEK.

IIpumepnvie npakmuuecxue 3a0anus
X—Xx+y—-2=0,

N300pa3uth (ha3oBbIE TPACKTOPUH CHCTEMBI . ,
y—-2x+y—-3=0.

YKa3aB HallpaBJICHUC

JBUKECHHUS
Yemoniuueocmo pewenuii nuneiinvix cucmem.

IIpumepHvie meopemuueckue 60npocel
VYceroluuBocTh 1o JIAmyHOBY. ACMMNOTOTHYECKAs] YCTOMYMBOCTH. Y CTOMYMBOCTh pPEIICHUMN
JUHEHHBIX cucteM. Kpurepuii ycTOWIMBOCTH 1O COOCTBEHHBIM YHCIIAM CUCTEMBI.
Oynaknus  JlsnyroBa. Teopembl JlsmyHoBa 00 yCTOWYMBOCTH M aCUMITOTHYECKOU
ycroiunBoctu. Teopema YeraeBa 0 HEYCTOMYMBOCTH.
HccnenoBanue yCTOWYMBOCTU 0O MEPBOMY MpUOIMKEHHIO. TeopeMbl 00 acCMMITOTHYECKON
YCTOMYUBOCTH M HEYCTOWYMBOCTH IO MIEPBOMY IPUOIINKEHUIO.

IIpumepHvie npakmuueckue 3a0anus
X=X+y-2=0, .
UccnenoBath 0coOyl0 TOUKY CHUCTEMBI 1 Ha YCTOMYHMBOCTH, C IIOMOIIBIO
y—-2x+y—-3=0.
COOCTBEHHBIX YHCEIL.
C nmomomursio ¢yakiuu JlamyHosa Bunga V(x,y) = ax? +by2 HCCIIEI0BATh YCTOWYUBOCTD TOUYKU
X=-2y— X2,
; 3
y=x-y".
X=-siny,

y :2x+,f1—3x—sin y.

(0,0) cucrembr

I[J'ISI CHCTCMBI { HAWTHU BCE MOJOKCHUS PaBHOBCCHUSA U UCCIICAOBATH UX HA

YCTONYUBOCTb.

PA3/IEJI 5. KpaeBble 3a1aun
Ipumepnvie meopemuueckue 60npocsl

KpaeBas 3amaua. YcroitunBocts 1o Ditniepy. Kputepuit ycroitunBoctu mo Ditnepy. 3amaua
[Itypma-JInyBumis.

Oyukuus ['puna. Teopempl o cyiiecTBoBaHMM (QYHKUMM ['pUHAa M O pemIeHHMH KpaeBOM
3a1auu npu nomou Gyskuu I'puna.

IIpumepnvie npaxmuueckue 3a0anus

Haiitu pemenue ypaBHEHHUsA, YIOBIETBOPSIOLIEE YKAa3aHHBIM KpPAeBbIM  YCIOBUSIM
y'+y=1 y0)=y(x)=0

Haiitn COOCTBEHHbBIE 3HA4YCHUS u COOCTBEHHBIE byHKIIUN
" ’ | 7T T
y' =4y’ +2y =0, y(0)=y(EJ—y(Ej=o

[Toctpouts ¢Qynkmuo ['puHa W 3ammWcath ¢ €€ TIOMOIIBID PpEIIeHHWe YypaBHEHUS

xX2y"+2xy' = f(x);  y@)=0,y'(3)=0.

PA3/IEJI 6. YncneHHO-aHAIUTUUECKUE METO/IbI PELICHUSI.
Humezpuposanue oughghepenyuanvnvix ypagnenuii npu nomouiu paooe
IIpumepnvie meopemuueckue 80npocol
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NS

3.

WNurterpupoBanne auddepeHIUanbHbIX  ypaBHEHUH TMpU  TIOMOIIM  PAIOB  (METO[
MOCJIEI0BATENBHOTO TU(PEpEeHIIMPOBAHNS K METO/] HEOTIPEIEICHHBIX KO3()(OUIIMEHTOB).
Teopema o ronomopdHOM pemennn 3aaaun Koy,

Ilpumepnvie npakmuueckue 3a0anusl
Haiitu B BUJE CTEIIEHHOI'0 psana pelieHue, 3a7a4u Komm
" ' N _ 4 —
d=x)y"=2y'+y=0; y(0)=1y'(0) =1. . Bpramcnute  kodddunmeHTtsl  psAga 10
koa(ddurmenTa npu x* BrIIOUHTENBHO.

Memoo Iluxkapa. Memoo manozo napamempa.
Ilpumepnvie meopemuueckue 6onpocol
Meron Iuxkapa.
Jlemma o nuddepeHmanbHBIX HEPaBEHCTBAX.
Jlemma Anamapa.
Teopema o HenpepbIBHOU U (HEPEHIMPYEMOCTH pEIIeHUs Mo mapamerpy. MeTos Majioro
rnapamMmerpa.

IIpumepnvie npakmuueckue 3a0aHus

Metomom Ilukapa pemmTs 3amady Komm x =t?>+x?; x(0)=2, a==>,b=1.. Haiitu nBa

N

MOCIIE0BATEIbHBIX MPUOTUKEHHS U OIICHUTH MOTPEIIHOCTbD.
Haittu pnBa wuneHa pasnokeHUs pELIICHHS MO CTENEHAM Majoro mnapamerpa u)

y'=y+u(x+y*);,  y0)=1

PA3JIEJI 7. YpaBHeHUsI B 4aCTHBIX MTPOU3BOIHBIX

Ilepesvie unmezpanvt a6MOHOMHOI cucmemsl OUdhepenyuanbHbviX ypasHenuil.
IlpumepHvie meopemuueckue 60npocowl

[lepBble MHTErpasibl aBTOHOMHOW CHCTeMbl AudQepeHnnanbHblX ypaBHeHuid. Kputepuii

MEepBOTO UHTErpaa.

Jlemma o BuJE MEpBBIX MHTETPAJIOB CUCTEMBI MOCJIE 3aMEHbI MIEPEMEHHBIX. Y TBEPKICHHUE O

OCCKOHEYHOM MHOXXECTBE HETPUBUAIBHBIX TEPBBIX HHTErpasioB. HesaBucumbie mnepBbie

WHTErPaJIbI.

Teopema 0 CyIIECTBOBAHMM HE3aBHUCHUMBIX IEPBBIX WHTErPAJOB B OKPECTHOCTH HEOCOOOM

TOYKH.

TeopeMa 0 TOHMKEHUH MOPSIKA CUCTEMBI TIPU MTOMOIIM HE3aBUCUMBIX TIEPBBIX HHTETPAJIOB.

IIpumepnvie npakmuyeckue 3a0anus
Haiitn nBa HE3aBUCUMBIX IIEpPBBIX HMHTErpaja, INPOBEPUTh HMX HE3aBUCUMOCTb, IOCTPOMB
%= X2 y—X,
Marpuiy Slko6u. Mcronb3ys HaliIeHHbIE TIEPBbIE HHTETPAIIBI, PEIIUTH CUCTEMY 4 Y = —Xy?,
=1

Juneiinvie 00HOpPOOHBIE YpAGHEHUA NEPEO20 NOPAOKA 6 UHACHHBIX NPOU3BOOHDIX.
Keasununeiitnoe ypasnenue.

IIpumepHnvie meopemuueckue 60npocel
YpaBHEHHsI B 4YaCTHBIX IIPOM3BOJAHBIX IepBOro mnopsaaka. Pemenune. HMHTerpanbHas
MOBEPXHOCTb.
JIuneliHble OJHOpPOJIHBIE YpPAaBHEHUs IIEPBOIO IMOPSAJKA B YACTHBIX IPOU3BOIHBIX.
XapakTtepucThyeckas cHcTeMma. XapakTepucThka. Teopema O pEMIEHWM JIMHEWHOIO
OJIHOPOAHOI'O YPaBHEHUS B YaCTHBIX IPOU3BOJHBIX B OKPECTHOCTH TOUKH.
3amaya Komwm g JNMHEWHOTO OJHOPOJHOTO YpaBHEHUS B YAaCTHBIX IPOU3BOJHBIX,
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F€OMETPUYECKUN CMBICI. XapaKTepUCTUYECKAsl TOUYKa, T€OMETPUUYECKUN cMbICI. Teopema o
CYyILIECTBOBAaHUU U €AMHCTBEHHOCTH perieHus 3agaun Komm s TMHEHHOro OJIHOPOJAHOrO
YPaBHEHUS B YACTHBIX MPOU3BOJHBIX B OKPECTHOCTH HE XapaKTEPUCTUUECKON TOUKH.
KBasununeiinoe ypaBHeHue. Teopema 0 CBA3M MEXIY XapaKTEPUCTUKaMHM M MHTETPAIBHOU
MIOBEPXHOCTHIO.

[IpuBenenue KBa3UJIMHEUHOIO YPaBHEHHUS K JMHEUHOMY OZHOPOTHOMY.
Xapaxkrepuctudeckas cucrema. Oob1iee perieHue.

Bagaua Komm  gag KBa3WJIMHEWHOIO  YpaBHEHU. I'eomeTpuueckuit CMBICII.
Xapakrepuctuueckas Touka. ['eomerpuyeckuii cMbIca

IIpumepnvie npaxmuueckue 3a0aHus

2
Haiitu obmee pemenre u pemuTh 3agaqy Kommm xa—u—1 ya—u+ (z+ X4y2)6_u =0,u= 22-x7 pu
x 270y oz 2x?
xy=-1.
Hatitu ob1iee penienue u pemuTh 3a1a4dy Komm X%-ﬁ- y@ =7-x2—y? X®+y? =1, z=x*-1.
CocraButens (u): KaHJI. TeXH. HayK, noleHT Pemernukosa E.B.

(pamunus, unuyuanst u dondicHocms npenooasamens (eti))
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