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1 leap TUCHUTITHHBI.

B pesymbraTe OCBOEHHS JaHHOW JUCHUIUIMHBI y OOYYaroIIerocss IOJDKHBI OBITh
c(OpMHUPOBAHbI KOMIIETEHIIMA OCHOBHOWM MPO(ecCHOHAIBHOW 00pa30BaTeIbHON IMPOrpaMMBbI
OakanaBpuarta (nanee - OITOIT): OITK-1.

ConepxaHre KOMITETCHIIMH KaK IUIAHUPYEMBIX Pe3yJbTaTOB OOYYEHHS 1O JUCLUIUINHE

cM. Tabimmuel 1 u 2.

1.1 ®opmupyembie KOMIETEHITUN
Tabmuna 1 - @opMupyemMbie TUCITUTUIMHON KOMITETEHITUN

HaumenoBanue Buaa
KOMIIETEHLIUU
(vHugepcanvHas,
obujenpogpeccuonanvras,
npogeccuonanvnas)

HaumeHnoBanue kareropuu
(TpyIIIBI) KOMIIETEHIUI

Ko 1 Ha3sBanne KOMIETEHIINH

obujenpogpeccuonanvHas

Teopernueckue u
MIPAaKTHYECKNAE OCHOBEI
npodecCHOHANBHOM
JEATETbHOCTH

OIIK-1. Cnoco6eH nmpuMeHATh (pyHIaMEHTATbHBIC
3HaHWs, MOJYYCHHBIC B 00IACTH MaTeMAaTHIECKHX
(W1M) ecTECTBEHHBIX HAyK, M MCIOJIb30BaTh HX B
npohecCHOHABHON EITEIBHOCTH

1.2 UHauKkaTopbl JOCTHKEHUSI KOMIIEeTeH M i
Tabmuna 2 — MHAUKAaTOPBI JOCTHKEHHSI KOMIETEHINH, (POpMUPYEMbIe AUCIUTUINHON

Ko u HazBaHWE KOMIIETEHIIUT

WNuaukaTops! JOCTIDKEHUS
komnerennuu no OITOIT

JIMCIUTUTAHBL M IPAKTUKH,
dhopmupyronre kommnetennuto OINOIT

OIIK-1. Cnoco6eH npuMeHsTh
(byHIaMeHTaIbHbBIC 3HAHUS,
MOJTyYeHHbIE B 001aCTH
MaTeMaTHIeCKHUX U (WJIH)
€CTECTBEHHBIX HAYK, U
HCIIOJIb30BaTh UX B
poeCCHOHATBHOMI
JeSTeIbHOCTH

1.1 cTporo noka3siBaeT
MaTeMaTHIeCKHE YTBEP)KICHUS,
OCHOBBIBASICh Ha (haKTax u
KOHLETIIUSX TEOPHH B 001aCTH
MaTeMaTHYECKHX U €CTECTBEHHBIX
HayYK, BBIJICIISIS [JIaBHbIC
CMBICIIOBBIE aCTIEKTHI B
JIOKa3aTeNbCTBAX;

1.2 Pemaet npakTHUeCKUe 3a1a4u
Ha OCHOBE (PyHIaMEHTAIbHBIX
3HaHMH B 00JIACTH MaTEeMaTHYECKUX
1 €CTECTBEHHBIX HAaYK

1.3 Pemraet npodeccroHanbHbIE
3aJ[a4M B MCCJICIOBATENBCKOM 1
MIPUKIIAJHON JAESITENbHOCTH,
HCIONB3Ysl OCHOBBI COBPEMEHHBIX
MaTeMaTU4ECKUX TEOPUil

Bb1.0.10 MaremaTndeckuit aHanu3
B1.0.11 Anre6pa u reomeTpus

b1.0.13 IuckpeTHast MaTeMaTHKa
Bb1.0.14 Teopust BeposiTHOCTEHN U
MaTeMaTH4ecKasi CTATUCTHKA

b1.0.17 JuddpepenunaibHbie
YPaBHEHM

b1.0.20 ®uzuxa

B1.0.25 Teopus urp u uccnenoBaHue
oneparui

b2.0.02(Y) Hayuno-uccienoBaTtenbckast
pabora (1osry4eHre epBUYHBIX HABBIKOB
Hay4HO-HUCCIIE0BAaTEIbCKONH paboThI)
OTJ.01 BeipaBHUBaIOIWHUN Kypc
MaTeMaTuK{ U HHPOPMATHKH

1.3 3nanusi, yMenusi, HaBbIKH (3YB) no aucunninxe
Tabnuna 3 — 3HaHus, yMEeHUsI, HaBBIKU, GOPMUPYEMbIE AUCIUILTUNHON

Kon u na3spanue
KOMIIETEHIIUU

WNHIuKaTopsl JOCTHXKEHUS
KOMIIETECHIINH, 3aKPETIICHHbIE
3a JUCLUUILINHOMN

3HaHus, yMeHus, HaBbIKU (3YB),
(hopmupyemMble TUCUUTUIMHON

OIIK-1 CnocobeH npuMeHATh
(byH1aMeHTalbHbIe 3HAHUS,
TIOJIY9CHHBIE B 00JIACTH
MaTeMaTHIeCKHUX U (WJIH)
€CTECTBEHHBIX HAYK, U
HCIIOJIb30BaTh UX B
poheCCHOHATBHOM
JEATEILHOCTH

1.1 cTporo npoka3biBaeT

OCHOBBIBAsICh Ha (pakTax u
KOHILIETIHUSIX TEOPHH B 001aCTH
MaTEeMaTHYECKHX U €CTECTBEHHBIX
HaYK, BBIIEIISIS [VIaBHbIC
CMBICJIOBBIC aCIICKTHI B
JIOKa3aTeNbCTBAX;

MaAaTeMaTU4YCCKUC YTBCPKIACHUA, —

3HaTh:

OCHOBHBIC (baKTLI, KOHICIIUN U NPHUHIHUIIBI

Teopun audQepeHnaIbHbIX YPAaBHEHHM.
YmMmers:

TPaMOTHO IIOJIB30BATHCA SA3BIKOM TCOPUH

muddepeHIMATBLHBIX YPaBHEHU;

CTporo JOKa3bIBaTh MaTCMaTHYCCKHE

VTBEPXKACHUSI TEOpUU AuddepeHIHaTbHBIX




Kon 1 na3spanue
KOMIIETEHIINHU

WNHIuKaTopsl JOCTHXKEHUS
KOMIIETCHIINH, 3aKPETIICHHbIE
3a JUCHUILINHOMN

3uanus1, yMeHus, HaBbIKH (3YB),
(hopMupyemMbIe AUCIUTUTHHOM

HayK

1.2 Pemaet npakTHuecKue 3a1a4u
Ha OCHOBE ()YHJIaMEHTaJIbHBIX

3HaHMH B 00NacTu
MaTEMaTHYECKHUX U €CTECTBEHHBIX

1.3 Pemraet npoeccroHanbHbIE
3aJ1a4M B HCCIIENOBATEIILCKON 1
NPUKIIaJHOH e TeIBHOCTH,
UCIIOJB3Ysl OCHOBBI COBPEMEHHBIX
MaTeMaTHYeCKUX TEOPUi

ypaBHeHI/Iﬁ, BBIJCIASA TJIAaBHBIC CMBICJIOBBIC
ACIICKThI B TOKA3aTCIbCTBAX,

— TIPUMEHATH 3HaHMA TeopHun
i depeHInanbHbIX ypaBHEHUH TUTSE
peLIeHus TPaKTHYECKUX 3a1ad.

Baangern:

— CHOCOOHOCTBIO pematsb
npodeccroHaNbHbIE 3a7a4u B
HCCIIEI0BATEIIbCKON 5 MPUKJIAHOMN
JeATENIbHOCTH, HCIOJIb3YsI OCHOBBI TEOPHHU

i depeHInanbHbIX YpaBHEHUH.

2 O0BbEM U TPYI0EMKOCTH JUCHUILIMHBI 110 BUAAM YUeOHBIX 3aHATHIA.

DopMBbI IPOMEKYTOUHON ATTECTAIUH.
Tabmuna 4 — O0beM U TPYAOEMKOCTh JUCIUTUINHBI TI0 BUJIaM YISOHBIX 3aHITHH

pasHbIX opMax

OO0mmas TpyT0eMKOCTh ¥ BHUJIbI yUSOHOH paOOThI MO JUCIUILUIMHE, IPOBOIUMBIC B

OO0BEM 4Yacos 10
(dhopMaM o0ydeHHS

— 3a4eT C OLEHKOI (3 cemecTp)
— 9Kk3aMeH (4 cemectp)

" 00BEM 4aCoB, BBI,Z[GJ'IeHHBIfI Ha NPOMEXKYTOYHYIO aTTSCTALUIO:

010]0)
1 O6mmas TpyI0eMKOCTh JUCITUTLIAHBI 288
2 KontakTHast pabora oOy4arommxcsi ¢ TIperojaaBaTesneM (10 BHIAM YYeOHBIX 112
3aHATHUH) (BCEro)
AynutopHas pabota (Bcero): 112
B TOM 4YHCIIE:
JIEKITANA 48
MPAKTUIECKUE 3aHATHUS, CEMUHAPHI 64
3 CamocrosTenpHast pabota oOyuaromuxcs (Bcero) 140
4 TIpomesxyTouHast aTTecTanusi 00y4aronierocs 36

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

3.1 YuyeOHO-TeMaTHYECKMI IUIAH
Tabnuua 5 - Yue6HO-TeMaTHuecKui mi1aH 04HOM (hopMbl 00yUeHHS

= O6uiaﬂ TpynoemkocTs 3aHATHH (4ac.) DoOpMBI TeKyIIero
= TPYROCMKO KOHTPOJIA U
= PaSZ[eJ'H)I U TCMbI JUCHHIIIHHBI CTb (80620 Ay}lPlTOpH. o
QE( 110 3AHSTHSIM vac.) SAHSTHS MIPOMEXKYTOYHON
o CPC arTecTalun
% JIEKIL. JIEKIL. yCrieBaeMoOCT!
3 cemecmp
1. Obviknoseennvle 57 12 18 27
oughghepenyuanvuvle ypasnenus
nepeo2o nopaoka. 3adaua Kowu.

1-2 | OcHOBHBIEC TIOHSTHS U OTIpEeNieHus. | 22 6 6 10 Wunmeunyansnoe
TeopemMa 0 CyIIECTBOBAHUU W sananue Nel,2
€AMHCTBEHHOCTH pEIICHUS 3aJa4yd
Komm mis  ypaBHEHHsS TIEpBOTO
TOPSIJIKA, pa3perieHHoro
OTHOCUTEIILHO MPOU3BOTHOH.

3-5 | YpaBHenuss  mepBoro  mopsaka, | 35 6 12 17 Wunusunyansuoe
HHTETPUPYEMBIC B KBaJpaTypax. 3ananue Ne3 4




= O6L1{aﬂ TpynoemkocTsb 3aHATHH (dac.) DOpPMBI TeKyIIIEro
= TPYAOCMKO KOHTPOJISL U
% Pasniensl 1 TeMbl TUCIATUIMHBL CTh (gcego Ay,unTopH. IpOMERYTOUHON
CE 10 3aHATHAM uac.) SaHATHA CPC aTTecTaluy
2 JIEKIL. TIeKIL. YCIi€eBa€MoOCTH
2. OoviKHOBEHHbLE 87 14 14 59
ougppepenyuansrvle ypagHeHus
gbicULe20 NOPAJKA.

6 Huddepenunansasie ypaBHenus | 30 4 6 20 Wunusunyansuoe
BBICIIICTO TOPSIJIKA, JIOIYCKAFOIIUE 3ananue Ne5
WHTETPUPOBAHWE W  IMOHWKCHUE
NopsIIKa.

7-8 | JIuneitnoe OJTHOpPOJIHOM | 27 4 4 19 WnnuBuyansHOe
nuddepeHnnanbHoe ypaBHEHHE sananme Ne6
nopsiaka n.

9 Jluneiinoe HeosHOpoaHOe | 30 6 4 20
muddepeHnnanTsHoe ypaBHEHUE
nopsika n.

Bcero 3 cemecTp 144 26 32 86 3auer c
OLICHKOI
4 cemecmp

1 3 Cucmemst oughghepenyuanbHnuix 21 2 4 15 NuauBuayaIbHO
ypagﬂeﬂuﬁ e 3aganue Ne7
4. Teopus ycmoituueocmu. 27 4 8 15 HuaueuayanbHo

e 3aganne Ne§

2 BekropHoe mone B okpectHocTH | 13 2 4 7
0CcO00H TOYKH.

3 YCTOWYMBOCTh pelIeHni JTUHEWHbIX | 14 2 4 8
CHCTEM.

4 5. Kpaeesvie 3a0auu 13 2 4 7 HHauBHAYAILHO
6. Yucnenno-ananumuueckue 20 8 8 4 e 3ananue Ne9
MEMmo0bl peuieHus.

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

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

7. ¥Ypasnenusn 6 wacmnoix 27 6 8 13 HNnausuayaibHo
HPOU3BOOHBIX e 3aganue Nel0

7 IlepBrle wHTErpajpl aBTOHOMHOH | 12 4 4 4
CUCTEMBI nmuddepeHanTbHbIX
YpaBHEHU.

8 JluneiiHnble OogHOpOIHBIE ypaBHEHuUs | 15 2 4 9
NEepBOro  IMOpS/AKA B YacTHBIX
IIPOU3BOJIHBIX. KBazununelinoe
ypaBHEHHE.

[IpomesxyTouHast aTTecTanus 36 OK3aMeH
Bcero 4 cemecTp 144 22 32 54 36
Hroro 288 48 64 140 36
3.2. Coaep:kaHue 3aHATHIA 10 BUAAM y4eOHOH padoThI
Tabnuua 6 — CoxepkaHue JUCUUTUTUHBI
Ne Haumenoanue paszzena,
Conepxanue 3aHATHSI
/o TEMBbI TUCITUILTHHBI
Cooeporcanie 1eKYyUoHH020 Kypca
1 OO0ObIKHOBEHHbIE IMpuMmepsl  BO3HUKHOBEHUS  TUQQEpPEHIUATBHBIX  YPaBHEHHH.
OcHOBHBIE TOHSTHS U ONIPeJeNiCHHs. Y paBHEHHUs IEPBOTO MOPSAKa,
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Haumenoanue paszzena,

Conepxanue 3aHATHSI

/o TEMbI JUCITUTUIMHEI
auddepeHunaibHble WHTErpupyeMsle B KBagparypax. llocranoBka 3amaum Komn,
yPaBHEHHsI NEePBOro reoOMeTpUYECKU W MeXaHW4yeckuil  cmbici. Teopema o
nopsiaka. 3anaua Komm. CYLIECTBOBAHWM W €IMHCTBEHHOCTH pelleHus 3aaaun  Komm.

Oco0bIe 1 YacTHEIC pEIICHMS.

1.1 | OcHoBHble  moHsiTHA W | llpumepsl  Bo3HUKHOBeHHs  AuddepeHInanbHbBIX — ypaBHEHHH.

oTpeaeeHHUs.. OcHoBHble TOHATUS U omnpezaeneHus. [loctanoBka 3amaun Koy,
TeOMETPpUYECKUH M  MEXaHMYECKHWA CMBICI. YpaBHEHHUS C
pa3felleHHBIMU M Pa3IeISTIONUMHICS TIePEeMEHHBIMIL.

1.2. | Teopema o cymectBoBanuu | JlokazaTeabcTBO — TeopeMbl — MmerogoM  [lukapa.  [lpuHiun
W €AMHCTBCHHOCTH PELICHUS | CKUMAIOIMX OToOpakeHui. [loka3aTenbCTBO TEOpPEMBI METOAOM
3a1a9u Komm VIS | CKAMaromux oroopaxkenuit. Yactaple pemeHns. OcoOble TOYKH.
ypaBHEHUS nepBoro | OcoOble peleHus.

TopsifKa, pa3peeHHoro
OTHOCHUTEIHHO
MPOU3BOAHOM.

1.3. | YpaBHeHus nepBoro | JluneiiHas 3ameHa B quddepeHanbHbIX YpaBHEHUSIX. Y paBHEHMUS,
MopsAJKa, MHTETpUpYEMbIE B | OAHOPOIHBIE OTHOCUTEIHHO X U y. [IpuBoasIIMEecs K OJHOPOIHBIM.
KBaJpaTypax. O06o0OmIeHHbIe  OMHOPOAHBIE. JIMHEWHBIE ypaBHEHHS IIEPBOTO

nopsaka. Meton BapualMM  TOCTOSIHHOM, Meroa  bepHyuid.
VYpaHenune bepHymu. YpaBHeHus B monHbIX auddepenimanax.
Kpurepuit  Ditnepa. MeToan  UHTErpUPYIOIIETO  MHOKHTEJISL.
YTBepxkaeHuss 00 WHTETPUPYIOMIEM MHOXKHTENE. YpaBHEHUS
HEpa3pelIeHHbIE OTHOCHUTEJIBHO TMPOM3BOAHON. MeTon BBeAEHUA
nmapamerpa. TeopemMa O CyIECTBOBaHWW W EIWHCTBEHHOCTH
pemennss 3amaun  Komm anms  ypaBHEHHsI TEPBOTO IOPSIKA,
HEpa3pelIeHHOr0 OTHOCUTENBHO MPOU3BOAHOM. JIMCKpUMHUHAHTHAS
kpuBas. Orubatonias. OcoOble penieHusl.

2. OO0ObIKHOBEHHbIE OCHOBHBIE ~ ONpPENENICHUS  YPAaBHEHHMH  BBICIIETO  IMOPSIKA.
nuddepeHnnaILHbIC Juddepennnanpable ypaBHEHHUS BBICIIETO TOPSIKA, JOMTYCKAIOIINAES
yPABHEHHS! BBICIIETO WHTETPUPOBAaHME M TIOHW)KEHue mnopsanka. Cucrema ypaBHEHUI
— MEPBOTO TIOPS/IKA. VHpI/IBeI[eHI/Ie ypaBHEHUS BBICIIETO TOPSAKA K

CHCTEeME ypaBHEHUH MepBoro nopsaka. TeopeMa o CymecTBOBaHUN
W eAWHCTBEHHOCTH pemieHus 3amaun  Komm. JluneitHOE
omHOpoAHOH  auddepeHnMaTbHOE  ypaBHEHWE — Mopsiaka  N.
Jluneitnoe HeogHOpOAHOE MU PepeHIaTbHOE ypaBHEHHE ITOPSIIKa
N MeToag BapuanMH TIOCTOSHHBIX. MeTOJl HEOmpeeeHHbIX
KOA(p(GUIIMEHTOB. YPaBHEHUSA TMOpsiaka N, C [EePEeMEHHBIMU
ko3 puLMEeHTaMH, IOMyCKAIOIIMEe WHTEIPUPOBAHUE. YPpaBHEHUS
BTOPOTO MOPSIKA.

2.1. OCHOBHHei ONPENENCHNUS | Peepye  ypaBHeHWE  BHJA: y(n)= f(x), F(y(”),y(“—Z))=0,
ypaBHEHUI BBICIIIETO
nopsiKa. F(y(”),x):o, F(y(”),y(”‘l))zo.

Huddepenumansuele

ypaBHEHHA BEICIIICTO HenonHble 1 01HOPOAHBIE YPaBHEHUS BBICILIETO MOPAAKA — METOABI
nopsiKa, JOTyCKAMOIIHE MTOHWKEHUS TTOPSIKA.

WHTETPUPOBaHUE u

MTOHIKEHHUE TTOPSAIKA.

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

ypaBHEHHE mopsiaka N.

®dopmyna Xeucaitna. Onpenenurens BpoHCKoro, TeOpeMbI 0
HEpaBEHCTBE HYJIIO omnpenenuTens BpoHckoro auHeitHO-
HE3aBHCUMOM CUCTEMBI (PYHKIIMI O PABEHCTBE HYJIIO ONPEACTUTEIS
BpoHCKOro JTMHEHHO-3aBUCUMOM cucTeMbl GyHKIHiA. [TlocTpoeHue
JIUHEWHOTO OJJHOPOTHOTO YpaBHEHUSI 110 PYHIAMEHTAIBHOMN
cucreMe pemreHnid. @opmyna JlnmyBmwniss-OcTporpaackoro.
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Haumenoanue paszzena,

Conepxanue 3aHATHSI

/o TEMBI IUCIUILIHHBI

23 [ToHmxeHue nopsaKa TMHEHHBIX OJHOPOAHBIX YPaBHEHUI
MOPSZIKA N TIO U3BECTHBIM YACTHBIM PELICHUSM.
XapakTeprUCTHUECKOE YpaBHEHUE INHEIHOTO OJTHOPOJHOTO
ypaBHeHus nopsagka n. [locrpoerne pyHaaMeHTaNbHON CHCTEMBI
pemennii. TeopeMa 0 TOXXIECTBEHHOCTH JIMHEHHBIX OJHOPOJHBIX
YpaBHEHUH MOPSAIKA N, UMEIOIIUX OJHY U TY )K€
(byHIaMEeHTaTBHYIO cucTeMy periennid. Teopema o mruHEHHON
3aBUCHMOCTH N+1 4acTHBIX PeLIeHUH TUHEHHOTO OAHOPOTHOTO
nmud dhepeHnranbHOTO YpaBHEeHUS opsiaka n. Teopema o
CyLIeCTBOBaHUH (PyHIaMEHTAILHON CUCTEMBI PELICHUH TMHEHHOTO
OJTHOPOJIHOTO YpaBHEHMS Nopsiaka n. Teopema 06 o01ieM peneHnu
JTUHEWHOTO OJHOPOAHOTO Au(PepeHIaTbHOTO ypaBHEHHS
MopsIKa .

2.4, | Jluneitnoe = HeogHopoxnHoe | Teopema o CTpyKType OOILIEro peleHus JIMHEHHOTO
nudpepeHumanbHoe HEOJTHOPOTHOTO MU(HEPESHIIUATLHOTO YPaBHEHUS TOPsIKa Nn.
YPaBHCHHC — HOpAAKA N | \feron BapHariu MOCTOSHHBIX TS HAXOYK/ICHHS OBIIETO PeIICHHS
Meron Bapualuu .

OCTOSHHLL. Meron JMHEHHOT0 HEOTHOPOAHOTO AuddepeHInaabHOro ypaBHEHNS

HEOTIPEIETICHHBIX nopsiika n. MeTo1 HeonpeaeIeHHBIX Kv():aq@HuHeHTOB JUIS

K03 QULIEHTOB. HaXO0>KACHUS YaCTHOTO PEIICHUsI JTMHEHHOI0 HEOJHOPOAHOTO
IuddepeHInanbsHOro ypaBHeHus nopsiaka n. C nocTossHHBIMU
ko3 PULIMEeHTaMH U CTIEHaIbHBIMH PABBIMHU YaCTSIMHU.

2.5. | YpaBHeHusa mnopsaka N, ¢ | YpaBHEHHS NMOpsAKa N, C MEPEeMEHHBIMH K03 (hUIeHTaMH,
HEPECMEHHBIMU JoTycKaromue naTerpuposanue. (Dinepa, Jlarpamka, beccens,
ko> punreHTamu, YeObiéna). [IpuBeneHre ypaBHEHU BTOPOTO MOPSIKA K
FOTTYCKAIOLHE npocterinM popmam (caMoconpsHKEHHOMY YPaBHEHHUIO,
WHTETPUPOBAHUE. . .
VpasHeHHs grOporo | YPABHEHHIO, HE COfepkalleMy 1ieHa ¢ NepBoi HIPOU3BOIHO).
nopsiika

2.3. | Obmas  Tteopuss  cucrteM | Cucrempl  OOBIKHOBEHHBIX  AH((EpeHIHaIbHBIX  ypaBHEHUH.
OOBIKHOBEHHBIX CucreMbl  NTUHEHHBIX  JuQQepeHInaTbHbIX  ypaBHEHUH ¢
Hﬂq)q)epeHvHHam’HHX IOCTOSHHBIME KOd(pduimentamu. MeTon Diiepa it aBTOHOMHBIX
YPABIICHIH. Cucremet CHCTEM JINHEWHBIX YPaBHEHHH C MOCTOSHHBIMH KO3 QHULIUEHTAMHU.
JIMHEHHBIX
T bepeHIHATHBIX Meroa HCKIIIOYEHHS.

YpaBHEHUH C TMOCTOSHHBIMU
K03 UITHeHTaMHU.
Codepotcanue npaxmuuecKux 3aHAmuil

1 OOBbIKHOBEHHbBIE HccnenoBanue u pellieHue ypaBHEHUH IIEPBOTO MOPSIKA.
auddepeHnuaIbHbIC
YPaBHeHHUsI IEPBOTO
nopsaka. 3agaya Kommn.

1.1 | OcHoBHBIe  TOHSATHA U | PemieHne ypaBHEHHIl ¢ pa3leNeHHBIMH W Pa3elIsIOIIMMUCS
OIIPEACIICHUS. nepemeHHbIMHA. 3anmada Komm. IlpoBepka ycmoBuii Teopemsl.

Yacraele peniennsi. OcoOble pelieHHsI.

1.2 | KauectBenHoe Merton uzoknus. [loctpoenue auddepeHnansHOro ypaBHeHUs 10
HCCIIENOBAHNC cemeiicTBy ¢yHKuui. [locTpoeHne n30roHaNbHBIX U
ﬂ“‘m’epeHuHHam’HHX OPTOTOHATLHBIX TPAEKTOPHIL.
ypaBHEHUH

1.3 | KonrponbHas pabota Perenune ypaBHeHHH ¢ pa3lieIeHHBIMH U pa3AesIOIUMUCS

nepeMeHHBIME. 3agada Komm. Merox n3oximH. [loctpoeHmne
nuddepeHINaTbHOIO YPaBHEHHUS 110 CEMEHCTBY (yHKIIHA.
[MocTpoeHne H30TOHATBHBIX U OPTOTOHAIBHBIX TPASKTOPHIA.
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Ne Haumenoanue paszzena,

Conepxanue 3aHATHSI

/o TEMBI IUCIUILIHHBI

1.4 | YpaBHeHHS riepBoro | JluHeitHas 3aMeHa B qudepeHImaibHbIX YpaBHEHUAX. Y paBHCHHS,
nopsiika, MHTEIPUPYEMbIC B | oqHOPOAHBIE OTHOCUTENBHO X U Y. [IpuBOaIIMECS K OMHOPOIHBIM.
KBajparypax. Jluneiinple ypaBHEHUs NEpBOro nopsjaka. Meroa Bapuanuu

MIOCTOSIHHOM, MeToll bepHyin. YpaBHenue bepHyinu. YpaBHeHUs
B TIOJTHBIX AU ¢epeHnnanax. MeToq HHTErpUPYIOLIETO
MHOKHUTEIA. Y paBHEHHS Hepa3penIeHHbIE OTHOCHUTEIFHO
MpOu3BOIHONU. MeToJ1 BBeieHUs NapaMeTpa. JluckpuMrUHaHTHAsI
kpuBast. Orubatomias. OcoOble perieHusl.

2 OO0ObIKHOBEHHbIE Pemenne n uccnenoBanue qaudQepeHnanTbHbIX YpaBHEHAN
auddepeHnuAIbHbIE BbICIIEro nopsaka. [IpuBenenue ypaBHeHUS BBICLIETO MOPAIKA K
YPaBHeHHS BbICIIET0 CHUCTEME ypaBHEHUI MEePBOro MOPsIKa.

MOPS/IKA.

2.1 | duddepennmanbHbie PelieHne HENOJHBIX U OHOPOAHBIX YPABHEHHUH BBICIIETO MOPSIKA.
YpaBHEHUS BBICIIIETO
TOPSIKA, TOMYCKAIOIIHE
MIOHWKEHUE MOPAIKA.

2.2 | @ynnameHTanbHas cucreMa | I[ToctpoeHune MTMHENHOTO OJHOPOJHOIO YPaBHEHHUS 1O
PeLICHHIA. ¢dbyHaaMeHTaIbHOM cucteme pemennii. @opmyna JlnyBus-

OcTtporpazackoro. XapakTepucTHUECKOe YpaBHEHUE JINHEHHOTO
OTHOPOJHOTO ypaBHEHUs nopsiaka N. [loctpoerne
(byHAaMEHTaIbHON CUCTEMBI PEIICHHH.

2.3 | Merox Bapuanuu MeTon BapraIiy MOCTOSHHBIX TSI HAX0XKIEHHUS O0IIIEro PerieHHs

MTOCTOSTHHBIX JUHEHHOTO HEOAHOPOAHOTO NHhhepeHIInaIbHOTO YpaBHEHHS
nopsiaka n.
2.4 | Merox HeonpeneneHHbIX Meton HeonpeaeneHHbIX KO (OUITUEHTOB 111 HAXOXKICHHS
K03 (HUITUEHTOB YaCTHOTO PEIICHUS JTMHEHHOTO HEOTHOPOTHOTO
T pepeHInaNTBLHOTO YpaBHeHHS TIopsika N. C MOCTOSTHHBIMU
KO3 UITUEHTaMH U CTIEIUAIEHBIME ITPABBIMHU YaCTSIMH.
[IpomesxyTouHas aTTeCTaIs — 3auem ¢ oyeHkotl (3 cemecmp)
4 cemecmp
Codepoicanue nekyuoHHo2o Kypca

3 Cucremsl CuctemMbl  OOBIKHOBEHHBIX UG EepeHINAIBHBIX  YPaBHEHHH.
auddepeHunaTbHBIX Cucrembl  JUHEHHBIX  aU(G(EPEHIUANBHBIX  YpaBHEHUH  C
ypaBHeHMii MOCTOSIHHBIMH KO3¢ dunmenTamu. Metox Diinepa 17151 aBTOHOMHBIX

CHCTEM JIMHEWHBIX YPaBHEHHH C TIOCTOSHHBIMH KO3(duIIeHTaMH.
MeTo1 MCKITFOUEHUS.

3.1. | Cucrembl  OOBIKHOBEHHBIX | 3amaya u Teopema Komu. [IprBeneHne KaHOHUYECKOW CUCTEMBI K
muddepeHInanbHbIX CUCTEME YypaBHEHMH niepBoro mnopsjaka. CHCTeMbl JIMHEWHBIX
YpaBHEHUII. JuQepeHInANTBEHBIX ypaBHEHUI c MTOCTOSTHHBIMU

kodpdunmenrtamu. CtpykTypa obmiero peuienus. Mertoj Diinepa
JUIsl pEIICHUS aBTOHOMHBIX CHUCTEM JIMHEMHBIX YypaBHEHHH C
MOCTOSIHHBIMU ~ K03(h¢uimeHTaMd. MeTol  UCKIIOYeHHs — JUIs
pelieHnss HEaBTOHOMHBIX CHCTEM JIMHEHHBIX ypaBHEHUH ¢
MOCTOSIHHBIMU KO3 duimentamu.  MeToJ,  HEONpeeNIeHHBIX
K03(pPULMEHTOB AJISl PELICHUS! HEAaBTOHOMHBIX CHCTEM JIMHEHHBIX
YpaBHEHUH C TMOCTOSHHBIMH KO3(h(UIMEHTAMH CIIEIHATbHBIMA
MIPABBIMU YACTSIMHL.

4 Teopust ycroiiunBocTH ®a3zoBoe mpocTpaHcTBO. Pa3zoBblll MOTOK. Da30BBIE TPAEKTOPHHU.
@®a30Bble TPACKTOPUM AaBTOHOMHOW CHCTEMBI B OKpPECTHOCTH
0COOBIX TOYEK. YCTOHYHBOCTH IO JIAIMyHOBY. ACHMIITOTHYECKAS
ycToiunBocTh. Kpurepnii ycTOHYHBOCTH IO COOCTBEHHBIM YHCIIAM




Haumenoanue paszzena,

Conepxanue 3aHATHSI

/o TEMBI JUCIUITIINHEI
cucrembl. Oynkuus JlamyHosa. MccnenoBanue yCTONYMBOCTH IO
MIEPBOMY MPHUOIIKEHUIO.

4.1. | BekropHoe oJje B | @a3oBoe mpocTpaHcTBO. Pa30Bblid MOTOK. Pa30BbIE TPACKTOPHH.

OKpecTHOCTH 0c000# Touku. | OcoObie Touku. BekTopHOE Mosie B OKPECTHOCTH HEOCOOOH TOUKH
(Teopema). BekTopHOoe TON€ B OKPECTHOCTH OCOOOH TOYKH.
@®a3oBble TPACKTOPUM aBTOHOMHOW CHCTEMBI B OKpPECTHOCTH
0COOBIX TOUEK.

4.2. | YcroliunBocTh pemrenuii | YcroitunBocth mo JIAMyHOBY. ACHMNTOTHYECKAs YCTOWYHBOCTH.
JIMHEHBIX CUCTEM. YcTOMUMBOCTh  pelleHud  JMHEeWHBIX  cucteM.  Kputepuit

YCTOMYMBOCTH MO COOCTBEHHBIM YHCIIaM CHCTEMBI.

Oynkuust JlsmynoBa. Teopemsr JlsimyHoBa 00 yCTOWYMBOCTH M
aCUMIITOTHYECKOW  ycToWumBocTu.  Teopema  YeraeBa 0
HEYCTOMYUBOCTH.

HccnenoBanne ycTOWYMBOCTH 1O TIEPBOMY  TPUOIMKEHHIO.
Teopembl 00 aCHMITOTHYECKONH YCTONYNBOCTH M HEYCTOWYHBOCTH
0 TIEPBOMY MPHUOIIKEHUIO.

5. KpaeBble 3a1aun. Kpaesas 3agada. 3anaqa [lItypma-JInysusis. @yaknus ['puna.

5.1 | [lonstne xpaeBoil 3amaun. | KpaeBas 3amava. YcroiiumBocth mo Diinepy. Kputepwmii
3anaua rypma — | ycroituuBocTH o Ditnepy. 3anaya Hltypma-JInyBusis.

JnyBuns.

5.2 | Oynkuus [puna. Oynkust ['puna. Teopemsl o cymecTBoBaHnH QyHKmu ['puHa u 0

pellIeHUY KpaeBoii 3a1a4n pu oMoty ¢yHkuuu ['puna.

6. UncinenHo-ananuruueckue | Murerpuposanue auddepeHIManbHbIX YpaBHEHHH HpPU ITOMOILU
METO/bI pelieHust psanoB Metox I1ukapa. MeTon mamoro mapaMerpa.

6.1 | UnTerpupoBanue WnrterpupoBanne nuddepeHnnanbHbpIX ypaBHEHHH MPH TOMOIIH
g depeHInaTbHBIX pAIoB (METOJ MOCIeI0BATENIFHOTO AUPPEPEHIIMPOBAHNS H METOT
YpaBHEHHH TMpU IIOMOIIM | HEONpPEAEICHHBIX Kod(¢uuneHToB). Teopema 0 TroaoMophHOM
psI0B pemennu 3axa4u Komu.

6.2 | Merox Ilukapa. Meron | Meton Ilukapa. Jlemma o auddepeHInaIbHBIX HEPaBEHCTBAX.
MaJoro napamMerpa. Jlemma Anamapa. Teopema o HenpepbIBHOH nuddepeHunpyeMocTu

peleHus no napameTpy. MeToa Manoro napaMmerpa.

7. VYpaBuenuss B uacTHbIX | [IepBble HMHTErpajbpl aBTOHOMHOW CHCTEMBl JU(epeHIIHaTbHBIX
NMPOU3BOAHBIX ypaBHEHUI. VYpaBHEHHMs B YaCTHBIX [POU3BOAHBIX IEPBOTO

nopsigka. Pemmenue. HTEerpansHas MoBEpXHOCTB.
JIuHelHbIE OMHOPOAHBIE YPAaBHEHUS INEPBOrO MOPSAAKAa B YaCTHBIX
npou3BoAHbIX. KBa3uinHeHOe ypaBHEHHE.

7.1 | IlepBbie uHTerpansl | [lepBble WHTErpayibl aBTOHOMHOW CHCTEMBI JH(QepeHInaTbHbIX
aBTOHOMHOM CUCTEMBI | ypaBHeHMH. Kpurepuil mepBoro uHTerpana.

i depeHInanbHbIX Jlemma o BuAE TEPBBIX HHTETPAIOB CHCTEMBI IIOCIE 3aMEHBI

YpaBHEHUH. MEPEeMEHHBIX.  YTBEpXKJIEeHHE O OECKOHEYHOM  MHOKECTBE
HETpUBHAIBHBIX TNEPBBIX MHTErpanoB. Hes3aBucumble mepBbIe
WHTETPAJIBL.
Teopema 0 CymIeCTBOBaHWM HE3aBUCHUMBIX TEPBBIX WHTETPAJIOB B
OKPECTHOCTH HEOCOOO0M TOUKH.
Teopema O TOHWKEHUM TMOpSAAKA CHCTEMBI TIpH  IOMOIIU
HE3aBHCHUMBIX MIEPBBIX HHTETPAJIOB.

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

YPaBHEHUS NEPBOTO NOPSAKA
B YACTHBIX IPOU3BOJHBIX.
KBazunuHeliHoe ypaBHEHHUE.

WnTerpanpHas moBepXHOCTh. JIMHEWHbIE OJHOPOJHBIE ypaBHEHUS
MEPBOTO MOPAIKAa B YACTHBIX IIPOU3BOJAHBIX. XapaKTepUCTHUYECKAs
cucreMa. XapakTepuctuka. Teopema O peELIEHUH JIMHEWHOIO
OJTHOPOJIHOTO YPaBHEHUS B YACTHBIX MPOU3BOAHBIX B OKPECTHOCTH
Toukd. 3agada Komm nns TUHEMHOTO OAHOPOAHOIO YpaBHEHHS B
YaCTHBIX MIPOM3BOIHBIX, TEOMETPHYECKHUI CMBICTI.
XapakTepucTuueckas TOYKa, FreOMETpUUecKuil cMmeici. Teopema o
CYLIECTBOBAHUM M €IMHCTBEHHOCTH pelleHus 3amaun Komm mms
JMHEWHOTO OJTHOPOJTHOTO YPaBHEHHS B YACTHBIX MPOM3BOJHBIX B
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Haumenoanue paszzena,
TEMbI JUCITUTUIMHEI

Conepxanue 3aHATHSI

OKPECTHOCTH HE XapaKTepucThuueckod Toukd. KpasunuHeiHoe
ypaBHeHue. Teopema O CBSI3M MEXIY XapakTepUCTHKAMHU U
MHTETpaJIbHOM MOBEPXHOCTBIO.

[IpuBeneHue  KBa3WJIMHEHHOrO  ypaBHEHHA K  JUHEHHOMY
omHOpoAHOMY. XapakTepucTuieckas cuctema. Obimee pemeHue.
3anaya Komm nis KBa3uiMHEHHOro ypaBHEHMs. | 'eoMeTpuuecKuit
cMBbIcy. XapakTepucTHuecKas Touka. ['eoMerpuyeckuii cMbIca

Cooepotcanue npakmuieckux 3aHAmul

3 CucreMbl Pemenne cuctem nuHeHHbIX auddepeHranbHpIX YpaBHEHUH C
nudepeHnnaILHbIX MOCTOSIHHBIMH KO3 pHLIeHTaMH.
yYPaBHeHHUIi

3.1. | Cucrembl JIMHEHHBIX Merton Ditnepa A1 pelIeHns aBTOHOMHBIX CUCTEM JIMHEHHBIX

nddepeHInaTbHBIX YpaBHEHUH C IOCTOSIHHBIME K03 uumentamu. Metoz

YPaBHEHUH C IOCTOSHHBIMH | UCKJIFOUCHUS 7SI PELICHNS] HEaBTOHOMHBIX CUCTEM JIMHEHHBIX

ko3 PumeHTaMH. YpaBHEHUH C IOCTOSIHHBIME Ko uimentamu. Metos
HEONpPeAeTIeHHBIX KOA(G(HUINEHTOB U1 PELICHUS] HEABTOHOMHBIX
CHCTEM JIMHEHHBIX ypaBHEHUH ¢ OCTOSHHBIMU K03 puriimenramu
CHeIaTbHBIMU TIPABBIMH YaCTSIMHU.

4 Teopus ycroitunBocTu Hccnenoanue Gpa3oBbIX TPAaGKTOPHI aBTOHOMHON CHCTEMBI B
OKPECTHOCTH 0CO0BIX To4eK. MccnenoBanne yCTOMUYMBOCTH
pewmennii cucteM AuddepeHaIbHbIX YpaBHEHHH.

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

OKPECTHOCTH O0CO0OW TOYKH | 0coBbIX TOUEK.
JINHEHHBIX CUCTEM.
4.2 | UccnenoBanue Kpurepuii ycToiHUMBOCTH 110 COOCTBEHHBIM YMCIIaM CUCTEMBI.
YCTOMYHBOCTH. Oynkuus JIsmyHoBa. Teopems! JIsmyHOBa 00 YCTOWYHBOCTH H
aCHMIITOTUYECKON ycToHuuBOCTH. Teopema Uetaesa o
HeycToiunBocTH. McecnenoBanue ycTOMYMBOCTH IO IEPBOMY
NPUOITMKEHUIO.
Kpaessbie 3a1aun. HccnenoBanne u perieHre KpaeBbIX 3a/1a4
5.1 | Kpaesas 3amaga. 3agada Pemenue kpaeBoii 3agaun. Pemenne 3agaun ltypma-JInyBusis.
Itypma — JInyBusis.
5.2 | ®ynknus ['puna. [Moctpoenne ¢pynkumu ['puna. Perenne kxpaeBbix 3a1a4d ¢
UCTIONb30BaHueM QyHKIuH ['prHa.
6. YUucnenHo-aHagutudeckue | [I[puMeHeHNe YMCIEHHO-aHATUTHYECKUX METOJIOB PEILIEHUS
METO/JBbI pelieHus g dhepeHInaNbHBIX YPAaBHEHUIHA

6.1 | MuTerpupoBanue WnrterpupoBanne nuddepeHnnaIbHbIX YPaBHEHUH PH TOMOIIN
g hepeHIInaTbHBIX PAA0B (METOJ MOCIEN0BATENEHOTO MU (hEePEHIIMPOBAHUS I METO/T
YpaBHEHUH MPH TTOMOIIN HEOMPEJICTICHHBIX KOAPPUIMEHTOB).
pAIOB

6.2 | Merox [lukapa. Metox Merona [Tukapa. MeTton Manoro napamerpa.
MaJoro mapamerpa.

7. VpaBHenusi B 4acTHbIX | PenieHne HenuHeHHbBIX cucteM auddepeHInaIbHbIX YpaBHEHHH.
NPON3BOAHBIX Pemenne ypaBHEHMI B YaCTHBIX POU3BOIHBIX IIEPBOTO MOPSIIKA.

7.1 | IlepBble HHTETrpAITBI Kputepuii mepBoro narerpana. OTbICKaHHE MTEPBBIX HHTETPAJIOB
ABTOHOMHOI CHCTEMBI aBTOHOMHOM CHUCTEMBI. Pelienne CucTeM ¢ UCIIOIb30BaHUEM
nddepeHInaTbHBIX MEPBBIX HHTETPAJIOB.
YpaBHEHUH.

7.2 | JluneiiHble ONHOPOIHBIC JIuneliHble OAHOPOAHBIE YPaBHEHUS IIEPBOTO MOPSJIKA B YaCTHBIX

YpaBHEHUS MEPBOTO MOPSIIKA

npousBoAHbIX. O0mIee penienue. Pemenve 3amaun Komw.
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B YaCTHBIX ITPOU3BOJHBIX.

7.3 | KasununeiiHoe ypaBHenne. | KBaswimHeiiHoe ypaBaenue. O0miee perienue. Pemenne 3aiaun
Korm.

IIpomexyTouHas aTTecTalst — sx3ameH (4 cemecmp)

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

KOMHeTEHHl/Iﬁ oﬁyqalomerom B TeKyIlIeﬁ n HpOMe)I(yTO‘IHOﬁ arrecranuu.
JU1sl TI0JIOKUTENBHONW OLIEHKH IO pe3yjbTaTaM OCBOEHHS JUCLUIUIMHBL 00ydarolemycs
HEOO0XO/MMO BBINIOJIHUTh BCE YCTAHOBJIEHHBbIE BMJbl yueOHOW paboThl. OlEHKa pPe3ysbTaToB
paboTsl oOy4atomierocst B 6ayiax (mo Bujgam) mpuBeieHa B Tadbmuie 7.
Tabmuna 7 - bBamnpHO-pedTHHroBass OLEHKAa pe3ylbTaToB Y4eOHOH  paboThI
oOyuatomuxcs no sugam (bPC)

VYuyebHnas pabora |Cymma  |Bumbl u pe3ynbTaThl OreHka B aTTecTaluu Bbanst
(BuBI) OamnoB  |y4eOHOI paboThI
Cemectp 3
Texymas yaeOnas (80 JIexImmoHHbIe 3aHATHS 0,5 6anmaa mocemenue 1 JIEKIIMOHHOTO 3-5
pabota B cemecTpe (KOHCTIIEKT) 3aHATHSA
(ITocemenue (9 3ansTHIA)
3aHATUH 110 WHnuBuayanbHble 3a oqHO MHAMBHAYAJIbLHOE 3aJaHUE OT 5
paclucaHuIo U 3amaHus (OT4ET O 20: 30-60
BBINOJIHEHHE BBINOJIHEHUH 5 6asu1oB (BhImosTHEHO 51 - 65% 3amanmit)
3aJIaHuH) HUHANBUAYAIBHOTO 7 6aj1a (BeIOIHEHO 66 - 85% 3amanHuii)
3aJIaHus) 10 6anutoB (BeImoHEHO 86 - 100% 3amaHmMit)
(6 pabor)
Tect 7 6ania (MoporoBoe 3HAYCHUE) 8-15
15 6anjoB (MakCHMalIbHOE 3HAYCHUE)
HToro no tekyuieii pabore B cemecTpe 41 -80
IMpomexyrounast |20 Teoperuueckuii Bonpoc 1 |2 6ania (moporoBoe 3Ha4YCHHE) 2-4
aTTecTanug (3a4er 4 6ay10B (MaKCUMaJIbHOE 3HAYCHNE)
C OILICHKO) Teoperudeckuii Bompoc 2 |2 6assia (IoporoBoe 3HaUYCHHE) 2-4
4 6ana0B (MaKCHMaJIbHOE 3HAYCHME)
Pemrenue 3amaum 1. 2 6aniia (MoporoBOe 3HAYCHUE) 2-4
4 payuToB (MaKCUMAaJIbHOE 3HAYCHUE)
Pemenue 3amaum 2. 2 6aJu1a (MOPOroBOE 3HAYCHHUE) 2-4
4 pay10B (MaKCUMaJIbHOE 3HAYCHNE)
Pemenue 3amaum 3 2 6aJu1a (MOPOroBOE 3HAYCHHUE) 2-4
4 payuToB (MaKCUMAaJIbHOE 3HAYCHUE)
HToro no npoMeXyTo4HO# aTTecTalMM (3a4€Ty ¢ OLEHKOH) 10-206.
CyMMapHasi OlleHKA 110 JHCIHILIHHE: CyMmma 0asIoB TeKyIIeH U MPOMEXYTOUHOH aTTeCTaliu 51 -1006.
VYuebHas padora |Cymma  |Bunpl n pe3ynbraTsl OrneHka B aTTecTalluu Bannel
(BUITBI) 6amioB  |yueOHON pabOTHI
Cemectp 4
Texymas yaebnas (60 JlexunoHHbIE 3aHATHUS 0,5 6anna mocemnieHne | JEKIIMOHHOTO 3-4
paboTa B cemecTpe (KOHCTIEKT) 3aHATHSA
(ITocemenue (8 3amsTHiIA)
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3aHATHHN 1O UnnauBuayanbHble 3a 01HO MHAUBUAYAJIBHOE 3a/1aHHe OT S5
paclnucaHuIo U 3aganus (OTYeT o ao: 20 - 40
BBIIIOJIHCHUE BBIIIOJTHCHUH 5 6ansoB (BeimosHeHO 51 - 65% 3ananuii)
3a71aHuM) WHJMBUYaJbHOTO 7 6ansa (BbIoJHEHO 66 - 85% 3amanuil)
3aJaHUs) 10 6asuioB (BeImosiHEHO 86 - 100% 3amanuit)
(4 paGotsr)
Tect 8 6aJu1a (MOporoBoe 3HAYCHHUE) 8-16
16 6ans10B (MaKCHMaITLHOE 3HAYCHUE)
HToro mo Texymieii padote B cemecTpe 31-60
IMpomexyrounas |40 Teopernueckuii Bonpoc 1 |4 6asnma (moporoBoe 3HaUCHHE) 4-8
aTTecTanus 8 6a/110B (MakcHMaIbHOC 3HAUCHIE)
(oK3amen) Teoperndeckuii Bompoc 2 |4 6ania (IoporoBoe 3HaUYCHIHE) 4-8
8 6a/110B (MakCHMaIbHOC 3HAUCHIE)
Pemenue 3anaun 1. 4 payuta (MOPOrOBOE 3HAYCHUE) 4-8
8 da10B (MakcUMabHOE 3HAUCHUE)
Pemenue 3anaun 2. 4 6anna (MoporoBoe 3Ha4YCHUE) 4-8
8 da10B (MakcUMabHOE 3HAUCHUE)
Pemenue 3amaun 3 4 paJuta (TOPOTOBOE 3HAUCHUE) 4-8
8 0a10B (MakCHMaIbHOC 3HAUYCHIE)
HTOro mo mpoMeKyTo4HOH aTTecTalNU (IK3aMeHY) 20-400.
CyMmMapHasi OlleHKA 110 JHCHHILIHHE: CyMmma 0asioB TeKyIeH U MPOMEKYTOUHOM aTTecTaliu 51 -100 6.

B mpoMexyTouHO# arTecTalyu OIEHKa BBICTaBIsieTcs B BenomocTh B 100-0aimbHOIM
1IKajge ¥ B OyKBeHHOM 3KBUBasieHTe (Tabnuma 38)
Tabnuma 8 — Cootnecenue 100-6aybHOM 1IKaIbl 1 OYKBEHHOTO KBUBAJICHTA OIICHKU

YpoBHU OCBOCHUS Ox3zamen 3auem
Cymma nabpanmvix . -
6106 JMCIHIUIAHBI 1 Oyenxa byxeennuiii sxeusanenm Byxeennuiii
KOMITCTEHIIN I IKBUBANIEHTN
86 - 100 [TponBuHyTHIN 5 OTIIUYHO
66 - 85 [ToBbIIIIEHHBIH 4 XOpOHIO 3auTeHo
51-65 [oporossiii 3 yJIOBJICTBOPUTEIHHO
0-50 IlepBorit 2 HEYJIOBJIETBOPUTEIEHO He 3aureno

S  MarepuajJbHO-TEXHHYECKOe, NPOrpaMMHOEe H Yy4eOHO-
MeTOoAN4YecKoe odecneyeHre JUCHMIITIMHBI.

5.1 YyeGHas auTepaTypa
OcHoBHasi yueOHasi IMTEPATYpa

Pomanko B.K. Kypc muddepeHnmanbHpix ypaBHEHWH W BapHallMOHHOTO WCYHCICHUS
[OnexTpoHHbIii pecypc]: VYueOnoe mnocoome / B.K. Pomanko - 4- wm3a. (om). -
OnexkTpoH.TekcToBble aaH. — MockBa: BUHOM. Jlabopartopust 3nanmii. — 2015. — 347 c. —
Pexxum nmoctyna: https://e.lanbook.com/reader/book/70785/#1

CoOopuuk 3amay 1no auddepeHIHanbHBIM ypaBHEHUSM W BapUAllMOHHOMY HMCYHCICHHIO

[DnexTponnsbrit pecypc] / B.K Pomanko u np.; mox penakmueit B.K. Pomanko - 5- u3a. (am). -
OnekTpoH.TekcToBbie naH. — MockBa: BUHOM. JlaGoparopusi 3Hanuit. — 2015. — 222 c. —
Pexxum mocryma: https://e.lanbook.com/reader/book/70710/#1

JdomosiHuTeIbHAS Y4eOHAsl JJUTEpaTypa

Kadbko A.Il. JIuddepennmanbubie ypaBHEHUS W YCTOWYMBOCTH [DIEKTPOHHBIA pecypc:
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VYuebnuk / A.Il. XKabko, E.Jl. Koruna, O.H. YmwkoBa. - D1ekTpoH.TeKCTOBbIe naH. — CaHKT-
[Terepbypr : UsmarensctBOo  «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. bubukoB. - 2-e u3a. crep. - DIEKTPOH.TEKCTOBBIE JIaH. —
Canxkr-IlerepOypr : MW3marensctBo <«Jlamp», 2011. — 304 c. — Pexum pocryma:
http://e.lanbook.com/view/book/1542/

Hemunosuy, B.II. Juddepenunansueie ypaBHeHHs [DnekTponHslii pecypc] / B.IL
Hemunosuy, B.II. MoneHnoB. — 3-e usl., crep. — DIeKTpoH.TeKCToBbIe 1aH. — CaHkT-IlerepOypr:
WznarensctBo «Jlausy, 2008. — Pexxum poctyma: http://e.lanbook.com/view/book/126/

AnbceBuu, JI.A. J{uddepeHnnanbaple ypaBHEHHS [DJIEKTPOHHBIA pPecypc]: MPaKTHKyM /
BJI.A. AnsceBuy, C.A. Mazanuk, ['.A. Paconbko, JI.II. YUepenkoBa — DIE€KTPOH.TEKCTOBBIC JaH.
- MuHCcK: «Bprniimniasn IIIKOJIaY, 2012. - Pexum JIOCTYyIIA:
http://znanium.com/bookread2.php?book=508479

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

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

[IpakTuKyM ¥ WHIWBUIYyaJbHbIE 3aJlaHUsl MO OOBIKHOBEHHBIM AU(QEpeHInaATbHBIM
ypaBHEHUsM (TUIIOBBIE pacueThl). [DNEeKTPOHHBIN pecypc] : yuel. mocodue / B.A. bonotiok [u
ap.]. — Omnekrpon. man. — CII6. : Jlans, 2014. — 224 c¢. — Pexum gocrtymna:
http://e.lanbook.com/book/51934

bopucos, B.I'. Ilpuxiagnsle 3agaud  TEOpUU OOBIKHOBEHHBIX AU(depeHlInaTbHbIX
ypaBHeHUN. MexaHH4Yeckoe [BIDKEHHUE: ydeOHoe mocobue. [DIeKTpoHHBINH 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 obGecrnedyeHue

JAUCIUIIJINHBI.
VYueOHble 3aHATHS N0 AUCLMIUIMHE NPoBoAsATCs B yueOHbIX ayauropusx KI'TIU KemI'V:

617 YuebHast ayaiuTopus JUIs TPOBEICHUS: 654079, KemepoBckasi 001acTh,
- 3aHATUH JEKLMOHHOTO TUIIA; r. HoBoky3Henxk, np-krt
- 3aHATUI CEMHHAPCKOT0 (PaKTHYECKOT0) THUIIA; Mertamnypros, 1. 19

- TPYIIIOBBIX ¥ HH/IMBH/IyaJIbHBIX KOHCYJIbTaLNi;

- TEKYILET0 KOHTPOJISI ¥ TIPOMEKYTOYHON aTTeCTalny.
CrneunanusupoBaHHas (yueOHas1) MeOeb: 1ocka MenoBas, Kadezapa, CToJIbl,
CTYJIBSI.

OOopynoBaHue 17151 IPE3EHTAMK Y4eOHOT0 MaTeprala: HEpeHOCHOE - HOYTOYK,
9KpaH, IPOEKTOP.

Hcnons3yemoe nporpamMmmuoe obecrieuenne: MSWindows
(MicrosoftlmaginePremium 3 year o cyOnuIIeH3HOHHOMY T0TOBOPY No
1212/KMP ot 12.12.2018 r. mo 12.12.2021 r.), LibreOffice (cBoGonHO
pacnpoctpansiemoe [10), FoxitReader (cBobomno pactpoctpansemoe 110),
Firefox 14 (cBobomuo pacnpoctpansemoe I10), Sunekc.bpaysep (oTedecTBeHHOE
cBoboaHO pacnpoctpansiemoe I10).

Wutepner ¢ obecnieuenneM nocryna B OMOC.

713 YueOHas ayquTOpus Il IPOBEACHUS 3aHATH: 654079, KemepoBckast 001acTh,
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- 3aHATHUH CEeMHHAPCKOro (MIPaKTUYECKOI0) TUIMA;
- TPYNIOBBIX U MHAUBUIYaIbHBIX KOHCYJIbTALUH;
- TeKYIL[ETO KOHTPOJIS U IPOMEKYTOUHON aTTeCTalluu.
CrneunanusupoBaHHas (ydeOHas1) MeOenb: 1ocka MenoBas, Kadezapa, CToJIbl,

OGOpyZ[OBaHI/Ie JJI1 TPE3CHTAallun yqe6H0ro MaTepurajia: IECpEeHOCHOC- H0yT6yK,

Hcnons3yemoe nporpamMmmuoe obecrieuenne: MSWindows
(MicrosoftimaginePremium 3 year mo cyGinieH3nOHHOMY T0TOBOPY No
1212/KMP ot 12.12.2018 1. mo 12.12.2021 r.), LibreOffice (cBo6oaHO
pacupoctpansiemoe I10), FoxitReader (cBobonHo pacmpoctpansemoe [10),
Firefox 14 (cBobomuo pacnpoctpansemoe [10), Sunekc.bpaysep (oTedecTBeHHOE

Wutepnet ¢ obecnieuenneM nocryna B OMOC.

- 3aHATHN JICKIIMOHHOT'O THUIIA,

CTYJbS.

9KpaH, MPOEKTOP.

cB0OOHO pacnpocTpansemoe [10).

r. HoBoKy3HeUK, Ip-KT
Mertamnypros, 1. 19

5.3

CoBpeMeHHbIE

npo¢geccuoHa/IbHbIE

MHPOpPMALMOHHBbIE CIPABOYHbIE CHCTEMBI.
IMepevens CIIBA u UCC no gucuunjinHe

1.

http://www.mathnet.ru/

2.

DKCIIOHEHTA

TEXHOJIOTUA U

OCHTP  HMHKXCHCPHBIX

http://www.exponenta.ru

3.

0a3sbl

AaHHBbIX 4

OO61epoccuiickuii  MareMaTH4eCKU mopTan (MHPOpMAlMOHHAs CcUcCTeMa) -

MOJCIUPOBAHUA -

Science Direct comepxut 6onee 1500 xypHanoB m3marensctBa Elsevier, cpenu

HUX U3JaHus 10 MaTeMaTrke u uHpopmaruke. https://www.sciencedirect.com

6 Wnble cBeaeHus U (MJIM) MaTepHAJIbI.
6.1. TeMbl NUCbMEHHBIX YUY€OHBIX PadoT

Tabmuia 9 - Tembl MUCEMEHHBIX yYeOHBIX PabOT

Paznen Tembl KoHTposbHBIE TOUKH
ObvikHosennvle | OCHOBHBIE TIOHATHS U ompeaeneHus. Teopema o WnnuBunyansHoe
ouggepenyuan | CymecTBOBAHUM U €JUHCTBEHHOCTH pemieHus 3agaun Komu | 3amanue Nel

bHbIE JUIsl YpaBHEHHsI IEPBOTO MOPSIIKA, Pa3peLIEHHOTO

VpaGHeHus OTHOCHTEJIHHO POU3BOJTHOM.

nepeo2o Pemenue 3aiay, npuBOAIIMX K COCTABICHUIO NuauBuayansHOe
nopsoxa. muddepeHInanbHbBIX ypaBHEHUH 3amanue Ne2

3aoaua Kowu.

YpaBHEHUs IEPBOTO MOPSAAKA, UHTETPUPYEMBIE 3aMEHOM.

NuaauBuayansHOe
3aganue Ne3

MeTo1 MHTETPUPYIOIIETO MHOKUTENA. Y pABHEHUS,
Hepa3pelieHHbIe OTHOCUTENBHO MPOU3BOIHOM.

NuaauBuayansHOe
3aganue Ne3

Obviknosennvie | JluddepeHimanbabie ypaBHEHMS BBICIIETO MOPsIKa, WHnuBuIyabHOE
ouggepenyuan | noNycKarollMe HHTETPUPOBAHKE M TOHWKEHUE MOPSJIKA. 3ananne NoS5
bHbIE JluneitHoe ogHOpOIHOH MU depeHInanbHOE YpaBHEHHE WnnuBunyansHoe
ypasHeHus nopsiaka N. JInHeliHoe HeoaHOpOAHOE TU(depeHInaIbHOe 3aganue Neb
svicuLe2o ypaBHEHHE TOopsIKa N.

nopsioKa.

Cucmemut CucteMsl TMHEHHBIX AU(PepeHIHaTbHBIX YPaBHEHHUH C WunuBuayansHoe
oughghepenyuan | MOCTOSHHBIMH KOAPDHUIIMCHTAMHU. 3amanue Ne7
bHbIX

ypagHenul
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Teopus @Da3oBbI€ TPACKTOPUHU B OKPECTHOCTH TOUYKHU MOKOSI. NaauBuayansHOe

yemotiuusocmu. | Kpurepuii ycTOHYMBOCTH 1O COOCTBEHHBIM YHCIIaM. 3amanue Ne§

Y CToHIMBOCTD IO TIEPBOMY HPUOIIKESHHUTO.
Kpaesovie Pewenne kpaeBbix 3ama4. Pemenue 3agaun Hltypma- MNunuBunyansHOE
3a0ayu. JlnyBunns. [octpoenue ¢pynkuuu ['puna. Merton [lukapa. 3amanue Ne9
YucnenHo- MeTon Manoro napaMmerpa.
aHanumuyecKkue
Memoobl
peulerusl.
Ypaeuenus 6 ITepBrie HUHTETpaibl ABTOHOMHOM cucteMsl | MIHAMBHYaIbHOE
YACMHBIX nuddepeHnnanbHbIX  ypaBHeHUH. JIuHElHbIe OXHOPOAHBIE | 3amanwe Nel(
NPOU3BOOHBIX YpaBHEHHUSI TEPBOTO IMOPAJIKAa B YACTHBIX MPOU3BOJHBIX.

KBasununeitnoe ypaBHenue. Knaccudukanust ypaBHEHWI
BTOPOrO TMOpsAAKa C JByMs IepeMeHHbIMH. HawanpHo-
KpaeBas 33/aua .

6.2. IlpumepHble BONpOCHI M 3aJaHus / 3aJa4H I NPOMEKYTOYHOI

arTrecranmun

PA3JIEJI 1. OGbikHOBeHHBIE auddepeHnanbHbpe YpaBHEHHUs MEPBOro Mopsijaka. 3amadya

Komm.

OcHogHble ROHAMUA U onpedeﬂenu}l. Teopema 0 cyujecmeosanuu u COUHCMBEHHOCMU

pewenus 3a0auu Kowiu Ona ypagnenus nepeozo nopaoka, paspeuieHHo20 OMHOCUMENbHO

npou3600HOIL.

IIpumepnvie meopemuyeckue 60npocol

1. HuddepennmansHoe ypaBHEHWE, TMOPSJIOK, oOOIIee, YacTHOE, 0co0oe  pelicHus,
UHTErpaibHas KpUBasi, 0Jie HalpaBiIeHNUH, NU30KIUHBI.

2. Hauanbneie ycnoBus. 3amada Komm. ['eomerpudecknii cMbici 3anaun Korm.

3. 3anava 00 U30TOHANBHBIX TPACKTOPHSIX.

4. Meroa U30KIIMH AJis perieHus AMppepeHnaibHOro ypaBHEHUs IEPBOTO MOPSIKA.

5. Teopema o CyllecTBOBaHMM U €JUHCTBEHHOCTH pelleHMs 3ajgauu Komm ais ypaBHEHUs
nepBoro nopsaka (nokasarensctBo [lukapa).

6. Teopema O CyIIeCTBOBaHMM M €IMHCTBEHHOCTH pelleHMs 3afaud Komm ans ypaBHEHUs
MEPBOIo MOPsAIKa (I0KA3aTEIbCTBO CO CCHUIKOW HA MPUHLHUII CKATBIX OTOOpaKEHUI).

7. TIpuHIUO CKUMAIOLMX OTOOPAKEHUH (JI0Ka3aTENbCTBO).

!/
8. Y — 1, pa3penieHHbIe OTHOCUTEIHEHO y . Merop pa3zaeiieHns NEpEMEHHBIX.
IIpumepnvie npakmuueckue 3a0anus

1. CocraButh nuddepeHnanTbHOe ypaBHEHUE ceMENCTBA JTMHUN (x-a)’+by?=1.

2. CocraButh auddepeHnnanbHoe ypaBHEHHE TPACKTOPUH, TIEPECEKAIONINX JTHHAN CEMEHCTBA
y=Cx" moxt yrmom ¢=90°.

3. C noMoupo M30KJIMH W300pa3uTh CXEMATUYECKHU pEIlleHHe YPaBHEHUS Y’ =2X, ONpeesIuB
oOnacti yObIBaHHMS M BO3pacTaHUs, JMHUM OSKCTPEMYMOB, YCTAaHOBHUTH HaIpaBJeHUE
BOTHYTOCTH, HAWTH JIMHUU TOYEK NMEPETHOO0B.

4. Jlns xakoro 3HayeHWs h Teopema cymiecTBOBaHUS M €IWHCTBEHHOCTH PEIICHHS 3aJadyd
Komm pans  ypaBHeHHAY =xy+05 B Touke Yy(0)=0 TrapaHTUpPyeT CYLIECTBOBaHHE
eIMHCTBEHHOTO petienus (a=b=0,5)?

5. Tlo Buny ypaBHEHHS y =2./y OIpPEIEIUTh KPUBBIE, T0I03PUTEIIBbHBIE HA OCOOBIE pEeIICHUs U
POBEPUTH OYIYT JIM OHU OCOOBIMHU.

6. IlpounrterpupoBaTh JU(PepeHINaTIbHOE YpPAaBHEHHE U BBIACIUTh HMHTErPalbHbIE KPUBBIE,

NPOXOJSIIIME 4Yepe3 3aJaHHble TOYKW. [IpeABapHTENbHO BBIICHHTH BOIpPOC 00 UX
CYLLECTBOBAHHH U eAUHCTBeHHOCTH. Crenath pucyHok. y' =2.[y , M1(0,0), Mx(-1,1).
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14.

Ypasnenus nepsozo nopaoka, unmezpupyemoie ¢ keaopamypax.

IIpumepHvie meopemuueckue 60npocol
Onnopoxansie /IY-1 u npuBosmniuecs: kK HuM. O0001eHHbIe 0THOpOAHbIE JIY.
Jluneiinple audQepeHnranbHble YpaBHEHUST NepBoro mopsiaka. Mx cBoiictBa. Metomabl
pemieHus: bepHyiiu, MeTOJN Bapualuu IOCTOSHHOW. YpaBHeHHEe bepHymm u ero
IIPUBEJICHUE K JINHEHHOMY.
VYpaBuenue Pukkaru, ero cBoricTBa u MeToj pemenus. O0001meHHoe ypaBHeHHe PukkaTu.
YpaBHenus B nonHbIX quddepernuanax. Teopema 00 ycinoBuu Diinepa.
VYTBepkKAeHUE O HATUYMKM UHTETPUPYIOILIET0 MHOKUTENS Y YPABHEHUI MIEPBOTO NOPsIIKa.
YTBepkeHNEe 0 HATMYMU OECKOHEYHOI'O YHMCJIa HHTETPUPYIOLINX MHOXKUTENEH Yy ypaBHEHUM
MIEpPBOTO NOpPsJIKa.
YTBepxkaenue o (Gopmyne, 3amaromield BCEBO3MOXKHBIE WHTETPUPYIONINE MHOKUTEIH
YpaBHEHUS [IEPBOTO MOPSIIKA.
CriocoObl MOMCKAa HMHTETPUPYIOLIETO MHOXHTENS, B CIy4ae €CIM HM3BECTHO OT KaKou
(GYHKIIMH OH 3aBUCHT.
WHTerpupyromuii MHOKHUTEINb [ IMHEMHOTO W OJHOPOAHOTO YPAaBHEHUM.
YpaBHeHUs, HE pa3pelIeHHbIe OTHOCUTENIBHO Mpou3BoAHON. Henonubie ypaBHenus. OOuimii
METO/1 BBEJCHUS NTapamMeTpa.
Teopema O cCyllecTBOBaHWHM U E€IUHCTBEHHOCTM pelleHus 3anaun Komwm ypaBHEHus,
HEpa3penIeHHOr0 OTHOCUTEIbHO MPOU3BOIHOM.
VYpaBuenus Jlarpamxka u Kiepo. OcoOble pemieHusi ypaBHEHH, HE pa3pelIeHHbBIX
OTHOCHUTEIIbHO MPOU3BOAHBIX. J{uckpuMuHaHTHas kpuBasi. Orudaromasi.

IIpumepnvie npakmuueckue 3a0aHus

2 .2 _
Pemmnte oqHOpOIHOE ypaBHEHKE X(x+2y)dx+(x= —y“)dy =0 .

Pewmnite ypaBHEHUE, IPUBOAALIEECS K ONHOPOAHOMY (2X—4y +6)dx+ (x+y—3)dy =0.
Pemuts 0600111EHHOE OTHOPOAHOE YpaBHEHUE (y4 —3x2)dy+ xydx =0.

Pemnts nmuHEiiHOE ypaBHEHUE Xy —y = x2 cosx;

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

Pemmites ypaBHeHue Pukkaru y' = —y2 +14%2

Pemuth ypaBHeHUe B ONHBIX Auddepenimanax (X+y+1)dx+(x— y2 +3)dy =0.

Merton p836I/ICHI/IH YpaBHCHHA Ha JBa BCIIOMOIATCJIBHBIX JISI MIOHMCKa HWHTCTPUPYROIICTO
MHOXHUTCIIA.

Pemute ypaBHeHUE (x2 + y2 +X)dx+ ydy =0 METOJIOM MHTEIPUPYIOLIETO MHOKUTEIIS

2

Pewmts ypaBHeHHe Y +2Xy = X€ X ; METOIOM HHTEIPHPYIOIIEr0 MHOKUTEIS
Pewmnts ypaBHeHHE (y? - 2xy)dx+ x%dy =0 meromoMm HHTErPUPYIOLIETO MHOXHATEL
HaiiTu 06Iee pelenne ypaBHeHns 8y'> = 27y MeTO0M BBEICHHUS NapamMeTpa.
Haiitu o61ee pernenue ypasueHns 6yy'> = 2xy’3 +3x* Metomom BBeeHHs mapameTpa.

. y'? =4y3(1-y) .
Haiitu obmee pemieHne ypaBHEHUS METOZOM BBeJleHUs mapaMmerpa. Haitu
TUCKPUMHUHAHTHYIO KpUBYIO. Bblnenute Te ee BeTBH, KOTOpbIE SBISIOTCS OCOOBIM

pemienueM. Crenatp ueprex. MckiarounB U3 0OIIEro pemieHus Mapamerp, €cld OTO
BO3MOYKHO, HATH OTHOAIONTYIO.

PA3JIEJI 2. O6pikHOBEHHBIEC MU GEepeHITHATbHBIC YPAaBHEHHS BBICIIIETO TTOPSIKA.
ugppepenyuanvnvie ypagnenus evicuiezo nopaoka, 0OnycKaroujue UHmMeZpuposanue u

RNOHUJICeHUE nopﬂOKa.

IIpumepnvie meopemuueckue 60npocsl
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Y — n. [IpuBeaenue k cucreme HopManbHbIX Y 3anaua Komm s JIY -n. u 115 cuctemsl.
['eomeTpuyeckuii U1 MexaHUYeCKUM cMbIca 3agaun Ko,
Huddepennmanbaple  ypaBHEHUs BBICIIETO TIOPSAJIKA, JOMYCKAIOIINE WHTETPUPOBAHUE:

YW =100 Fy®,y"Dy=0 F(y™, =0 Fy®,yD)=0

Henonnrie n OAHOPOJHBIC YPABHCHUS BBICILICTO MMOPAJKa — MCTOJAbI TIOHMKCHUS ITOPAAKA.

IIpumepnvle npakmuueckue 3a0anus
PeluTh HEMOIHOE YpaBHEHHE BHICILETO MOPSAAKA y"3 +xy” =2y’
" gt
PeluTh HEMmoIHOe ypaBHEHHUe Bhiciiero mopsaka Y Y=Y,

2 "__ n2
Pemnts ypasuenne X ¥ =(V=%)" nomp3ysich ero 0XHOPOIHOCTHIO
Pemnts ypaBuerne Y =% *Y+1 prinenus Tounyio mpoussouyio.

Jluneiitnoe o0nopoonoii oughgpepenyuanvroe ypagnenue nopaoka n.
IIpumepnvie meopemuueckue 60npocol

JIOY —n. CBoiicTBa YaCTHBIX PEIICHUH.

Jlunelinplii  nu¢depeHIuaNbHBIA  ONepaTop € MNOCTOSHHBIMU KO3 duuuenramu. Ero
obpamenue. opmyna Xepucaiiaa.

Onpenenurens BpoHckoro, TeopemMa O HEPAaBEHCTBE HYJIO onpenenurens BpoHckoro
JMHEWHO-HE3aBUCHMOI CUCTEMBI (DYHKITHIA.

Onpenenurens BpoHcKoro, TeopemMa 0 paBeHCTBE HYJIIO ONPEEIATENs BpoHCKOro TMHEHHO-
3aBHCUMOM CHCTEMBI ()yHKIIUH.

[TocTpoeHue TMHEHHOTO OTHOPOTHOIO YpaBHEHHUS 110 (PyHIaMEHTAIbHON CUCTEME PEeIICHUH.
®opmyna JlnyBumna-OcTporpaackoro.

[TonwxkeHne mopsAKa JIMHEHHBIX OJHOPOJHBIX YPaBHEHUH IOpsSAKa N IO HM3BECTHBIM
YaCTHBIM PELICHUSIM.

XapakTEepUCTUYECKOE ypPAaBHEHUE JIMHEHMHOIO OJHOPOJHOIO YpaBHEHHMS IOpsAKa n.
[Toctpoenne ¢GyHIaMeHTaNbHOW CHUCTEMBl pEIIEHUH B cllydae NPOCTBIX M KpPaTHBIX
JNENCTBUTENBHBIX U KOMIUIEKCHBIX KOPHEW XapaKTEPUCTUUECKOTO YPaBHEHUS.

Teopema 0 TOXJIECTBEHHOCTH JIMHEWHBIX OJHOPOJHBIX YpaBHEHUH MOpPsAKA N, UMEIOLIUX
OJIHY U Ty € (pyH/IaMEHTaJIbHYIO CUCTEMY PELICHUH.

Teopema O JWMHEWHOM 3aBUCUMOCTM N+1 YacTHBIX pEHIEHWM JIMHEHMHOTO OJHOPOJIHOIO
TQdepeHIMaIbHOr0 YpaBHEHUS MOPsIKa .

Teopema o cymiecTBoBaHUU (HyHIAMEHTATHHON CUCTEMBI PEIICHUN JTUHEHHOTO OJTHOPOITHOTO
YPaBHEHHUs MOPSJIKA N.

Teopema 00 oOmieM pemeHuH JIMHEHHOTr0 OJHOPOJIHOTO JAU(QPEpeHINnanbHOIO ypaBHEHUS
NOpsIIKa N.

IIpumepnvie npakmuueckue 3a0anus

2 " 2 " 2 _
Haiitu o0miee pemieHue ypaBHEHUS (X% = 2x+3)y" = (X" +1)y"+2xy" =2y =0 , TIOJIB3YAChH
_ _aX
dopmysoit JTnyBumis-OCTpOrpascKoro, 3Has ero yacTHble penrenms Y1~ XY2 =€
Haiitu o0mee pemieHne JIMHEHHOrO OAHOPOAHOM AU dEepeHIInalIbHOTO YpaBHEHUS C
MOCTOSTHHBIMU KOd(dutineHTamu y” -2y’ +y=0.

Jluneiitnoe neoonopoonoe oughpepenyuanvroe ypasrnenue nopaoka n.
IIpumepnvie meopemuueckue 80npocsl
JIHIY —n. CBoiicTBa YaCTHBIX PEIICHU.
Merton Bapuaruu noctosHubIx s JIHIAY —n.
Teopema 0 CTpyKType 0OIIEro pemeHus TUHEHHOr0 HEOAHOPOIHOTO Au(QepeHInaTbHOTO
ypaBHEHHUS MOPSJIKA N.
[TonmkeHne MoOpsAaKa TMHEWHOTO HEOJHOPOIHOTO AU PepeHIInaANTBHOTO YpaBHEHUS MOPSIKA
n.
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Mertona HeonpeneneHHbIX KOdhGHUIIMEHTOB I HaX0XAeHH yacTHOTO pemenus JIHY-n. ¢

MOCTOSTHHBIMU KOA((UIIMEHTAMH U TTPABOX YaCThIO B BHJIE MHOTOYJICHA U e™

Mertona HeonpeneaeHHbIX KOAhPHUIIMEHTOB I HaxokaeHus yacTHoro pemeHust JIHY-n. ¢
MOCTOSTHHBIMH KO3 (DUIIMEHTAMH | TTPABOM YaCTHIO B BUJIC TPUTOHOMETPHUYECKUX (PYHKITUH.
VYpaBHeHuss  mopsjaKa N, C  [EepEeMEHHbBIMH  KO3hdUIIMEHTaMH,  JOMyCKarolue
uHTerpupoBanue. (Dinepa, Jlarpanxka).

VYpaBHeHus  TopsjaKa N, C  [EpEeMEHHbIMH  KO3hdUIIMEHTaMH,  JTOMyCKarolue
unrerpuposanue. (beccens, YeObIména).

[IpuBenenre ypaBHEHMI BTOPOTO TOpsAKA K MpocTeHmM (GopMaM (camMOoCONpsKEHHOMY
YpaBHEHUIO, YPABHEHUIO, HE COJIEpKAIIEMY YeHa C MePBOM IMTPOU3BOTHOMN).

IIpumepnvie npaxmuueckue 3a0aHus

Pemmute MeTONOM BapualnMM MOCTOSHHBIX JMHEWHOE HEOJHOPOJHOE YPaBHEHHE BTOPOTO
X

” ’ e
y'=2y'+y=—
HOpsi/IKa C TOCTOSIHHBIMU KO3()(DUITHEeHTaMHU X,

Pemuts MeTogoMm HCOIIPCACICHHBIX KOB(b(I)HHI/IeHTOB JIMHEHHOE HCOAHOPOAHOC YPABHCHUC

" ' X
—2y'—3y=—4e* +
BTOPOTO IIOpsAAKa C IIOCTOAHHBIMHA KOS(I)q)I/II_[I/IeHTaMI/I y y 3y € 3 .

20" Ty — D
Pemmts ypasrenue Diimepa © Y T T y=2sin(inx)

PA3JIEJI 3. Cucremsr quddepeHnnanbHbIX ypaBHEHUH

IIpumepnvie meopemuueckue 60npocwl
Cucrembl OOBIKHOBEHHBIX U (epeHINANbHBIX ypaBHEHUH. 3amada u Teopema Komm.
[TpuBeneHre KAaHOHUYECKOM CUCTEMBI K CUCTEME YpaBHEHUH IIEpPBOro MOpsAKa.
Cucrembl TUHEHHBIX AU((EepeHINATBHBIX YPaBHEHUH C MOCTOSHHBIMU K03 duimenramu.
Crpykrypa oOmero pemeHus. Metox Oilnepa A aBTOHOMHBIX CHCTEM JIMHEHHBIX
YPaBHEHMH C MOCTOSHHBIMH KO3 PHUIIMEHTaAMH.
Meton uckiroueHus.

IIpumepnvie npakmuyeckue 3a0anus

X =2x-4y, .
MeToAoM Dilnepa.

Pemmths cuctem
y {y =2X-2y.

X=y+2e,
Pemuth CUCTEMY METOAOM UCKIIKOUYCHUS.
V= X+t2.

PA3/IEJI 4. Teopust ycTOWYNBOCTH.
Bekmopnoe none ¢ okpecmunocmu 0coooii mouxu.

lIpumepnvie meopemuueckue 60npochl
®da3zoBoe npoctpancTBo. Pa3oBbiil MOTOK. Pa3zoBbie TpaekTopuu. Ocobble Touku. BekTopHOe
10JI€ B OKPECTHOCTU HEOCOOOH TOUKHU (TeopeMa).
BektopHoe nosie B okpecTHOCTH 00001 ToukH. Pa30Bble TPACKTOPUH aBTOHOMHON CHUCTEMBI
B OKPECTHOCTU OCOOBIX TOYEK.

Ilpumepnvie npakmuueckue 3a0aHUs.
X—=X+y—-2=0,
N300pa3uth (a3oBbie TPACKTOPHH CHUCTEMBI < . , YKa3aB HarpaBJIeHUE
y—2x+y—-3=0.
JIBU>KECHUS
Yemoniuueocmo pewenuii nuneiinvix cucmem.
IIpumepnvie meopemuueckue 60npocwl

VYcroitunBocth no JIsmyHOBY. ACHMITOTHYECKAs YCTOWYMBOCTH. Y CTOMUMBOCTH PELICHUM
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TUHEHHBIX cucteM. Kpurepuii ycTOWYMBOCTH IO COOCTBEHHBIM YHCJIaM CHUCTEMBI.

Oynkuus  JlanynoBa. Teopembl JlsmyHoBa 00 YCTOWYMBOCTM M aCHMOTOTHYECKOM
ycroruuBocTH. Teopema YeraeBa 0 HEYyCTOMYMBOCTH.

HccnenoBanue yCTOMYMBOCTH 10 TIEPBOMY MPUOIIKEeHUI0. TeopemMbl 00 acCHMOTOTHYECKOM
YCTOHYMBOCTU ¥ HEYCTOMYUBOCTH I10 MIEPBOMY IPUOIMKEHHUIO.

IIpumepnvie npakmuueckue 3a0anus
X—Xx+y—-2=0, .
HccnenoBaTh 0COOYIO TOUYKY CHUCTEMBI < Ha YCTOMYUBOCTH, C IIOMOIIBIO
y—-2x+y—-3=0.
COOCTBEHHBIX YHCE.

C momomnipio pynkiuu JlsmyHnosa Buma V(X,y) = ax? +by2 HCCIIEIOBATh YCTOMYUBOCTh TOYKU
X=-2y-— X ,
. 3
y=X=Yy".
X=-siny,

Y =2X+./1-3x-siny.

(0,0) cucrembr

I[J'IH CHCTCMBbI { HaWTH BCE ITOJIOKCHUS PAaBHOBCCHA U UCCIICAOBATh UX HaA

YCTOMYUBOCTb.

PA3JIEJI 5. KpaeBrbie 3anaun
IIpumepnvie meopemuueckue 60npocwl

KpaeBas 3amaua. YcroitunBocts 1o Diniepy. Kpurtepuil ycroiunoctu no Jiepy. 3anaua
[Itypma-JInyBuiis.

Oyuknuus ['puna. Teopembl o cyiecTBoBaHMM (QyHKUMM ['pUHAa U O pelIeHHH KpaeBOH
3ajauu nipu nomoiy ¢pyakuuu ['puna.

IIpumepnvie npakmuyeckue 3a0anus
Haiitm pemeHne ypaBHEHHUs, YAOBIETBOPSIOIIEE YKa3aHHBIM KpPAaE€BbIM  YCIOBHSM

y'+y=1 y@0)=y(x)=0

Haiitn COOCTBEHHbBIE 3HA4YCHUS " COOCTBEHHBIE byHKIIUN
" ' J| T T
y' -4y’ +y =0, Y(O)=V(EJ—YKEJ=0

[Toctpouts ¢Qynkmuio ['puHa W 3ammWcath ¢ €€ TOMOIIBID pEIIeHHE YpaBHEHUS

x2y"+2xy' = f(x);  y(1)=0,y'(3) =0.

PA3/IEJI 6. UncneHHO-aHAIUTUYECKUE METO/IbI PELICHUSI.
Humezpupoeanue oughhepenyuanvnuvix ypagnenuit npu nOMouu paooe

IIpumepnvie meopemuueckue 60npocwl
WUnterpupoBanue auddepeHIUaIbHbIX  YpaBHEHUH TpU  [OMOLIM  PSIOoB  (METON
MOCJIEI0BATENBHOTO TU(PEepeHIIMPOBAHNS 1 METO/] HEONPEAEICHHBIX KO3()(DUIIMEHTOB).
Teopema o ronomopdHoM periennu 3anaun Komrm.

IIpumepHule npakmuueckue 3a0aHUs
Haiitn B BUJIE CTETNIEHHOI'O psana pelieHue, 3aa4n Komm
" ’ —_ N — 4 —
1-x)y" =2y’ +y =0, y(0)=1y'(0) =1. . Boruncnute  koadduuueHTs  psaa 10
KoaddumeHTa npu x* BKITIOUHTEITBHO.

Memoo Iluxkapa. Memoo manozo napamempa.
IIpumepnvie meopemuueckue 60npocsl

Meron I[ukapa.
Jlemma o nuddepeHnnanbHbIX HEpaBEHCTBAX.
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Jlemma Anamapa.
Teopema o HemnpepbIBHOU U (HEpPEHIMPYEMOCTH pEIIeHUs Mo mapameTrpy. MeToj Majioro
napaMerpa.

Ilpumepnvie npakmuyeckue 3a0anusl

Meronom Ilukapa pemmts 3amauy Komm x'=t>+x%; x(0)=2, a==,b=1.. Haiitu nBa

N

MOCIIE0BATEIbHBIX MPUOTUKEHHS U OLICHUTH MOTPEIIHOCTbD.
Haittu pnBa wuneHa pasnokeHUs pELICHHS MO CTENEHsAM Majoro mnapamerpa 0

Yy =y+u(x+y?); y0) =1

PA3JIEJI 7. YpaBHEeHUS B 4aCTHBIX MPOU3BOIHBIX

Ilepevie unmezpanvt a6mMoOHOMHOU cucmemsl OuPhepenyuanvHbvix ypasHenuil.
IIpumepnvie meopemuueckue 60npochl

[lepBbie WHTErpajbl aBTOHOMHOW cHcTeMbl AuddepeHnnanbHbIX ypaBHeHui. Kpurepwmii

[IEPBOrO MHTErpaIa.

JleMMa 0 BuJE MEPBBIX MHTErPAIOB CUCTEMBI I1OCIIE 3aMEHBI IEPEMEHHBIX. Y TBEPKIACHUE O

OECKOHEUHOM MHOJKECTBE HETPUBUANIbHBIX IEpPBBIX HHTErpanoB. He3aBucumble nepBble

UHTETpaJIbl.

Teopema 0 CylIeCTBOBAaHUM HE3aBHCHUMBIX IEPBBIX MHTErPAJIOB B OKPECTHOCTH HEOCO0Oi

TOYKH.

Teopema 0 NOHMKEHUU MOPSIIKA CUCTEMBI IIPY IIOMOIIY HE3aBUCUMBIX IIEPBBIX HHTETPAJIOB.

Ilpumepnvie npakmuueckue 3a0anus.
HaiiTu n1Ba HE3aBUCHMBIX INEPBBIX MHTErpana, MPOBEPUTh MX HE3aBHUCHUMOCTb, IIOCTPOUB
X = x2 y—X,
matpuily Sko6u. crons3ys HaiileHHbIE epBble MHTErPajIbl, PEIUTh CUCTEMY { ¥ = —xy?,
=1

Juneiinvie 00HOpOOHBIE YPAGHEHUA NEPEO20 NOPAOKA 6 UHACHHBIX HNPOU3BOOHDIX.
Keasununeiitnoe ypasnenue.
Ipumepnvie meopemuueckue 60npocsl

VpaBHEHHMsT B YaCTHBIX IPOM3BOJHBIX IepBOro mnopsaka. Pemenuwe. HMHTerpansHas
MIOBEPXHOCTb.

JIuHeliHbIE OJHOPOJHBIE YPaBHEHHsI IIEPBOrO MOPSAAKA B YACTHBIX IPOU3BOJHBIX.
Xapakrepucrtuueckass cucrema. XapakTepucTtuka. Teopema O PEIIEHUM JIMHEWHOIO
OJIHOPOJIHOTO YPAaBHEHMS B YACTHBIX TPOU3BOAHBIX B OKPECTHOCTH TOYKHU.

3amaya Komm i1 JMHEHHOTO OJHOPOJHOTO YpaBHEHUS B YacTHBIX IPOM3BOJHBIX,
T€OMETPUUYECKHUI CMBICI. XapaKTepUCTUYECKash TOYKA, FTE€OMETPUUYECKHI CMBICI. Teopema o
CYILIECTBOBAaHUM U €JUHCTBEHHOCTH pellleHus 3aaauu Komwm miis JIMHEHHOro 0JHOPOJHOTO
YPaBHEHUS B YACTHBIX MPOU3BOJHBIX B OKPECTHOCTH HE XapaKTEPUCTUUECKON TOUKH.
KBasununelinoe ypaBHeHue. TeopeMa 0 CBSA3M MEXIY XapaKTEPUCTUKAMU U MHTErpajibHON
MTOBEPXHOCTHIO.

ITpuBenenne KBa3WJIMHEWHOTO YpaBHEHUSA K JUHEHHOMY OJTHOPOJTHOMY.
Xapakrepuctudeckas cucrema. Ood1iee perieHue.

3amagua  Komm i1 KBa3WJIMHEHHOro  ypaBHEHMs.  ['€OMETpUYECKMH  CMBICII.
XapakTepucThuieckas Touka. ['eoOMeTpruueCcKrii CMBICI

Ilpumepnvie npakmuueckue 3a0aHUsL

. 1 —x2
HaiiTu obmiee penieHne U pemmnTs 3a1auy Komu M_1 ya—u+ (z+ x“yz)a—u _o u=22X

x 27y oz o2 P
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xy=-1.

2. Haiitu oO1ee pemeHye U pemuTs 3a1auy Koru X?-f- y% =72-x2—y2 xX?+y? =1, 7=x2-1.
X

CocraBurens (1): KaHJI. TeXH. HayK, noleHT Pemernukosa E.B.

(@pamunus, unuyuanst u dondcHocme npenooasamels (et))
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