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1. OPTAHU3AIIMOHHO-METOJINYECKHAI PA3IEJ

1.1.

Henp u 3agaun u3yyeHus: yaeOHOM AUCIUIUIMHBI (MOTYJIs1)

Heasto kypca “Auddepenunansupie ypaBHEHHS SBISETCS 00y4eHHE CTYJCHTOB TEOPUU
u MeTtoAaM Ju(QepeHInanbHbIX YpaBHEHUH, UMEIOMUX (yHIAMEHTAIbHOE TEOPETHUECKOEe
3HA4YCHUE U MCIIOJIb3YEMbIX B KAUECTBE OCHOBHBIX MaTEMAaTUYECKUX MOJICNICH B €CTECTBO3HAHUM,

TEXHUKE U IPYrux oOnacTax.

33}13'{“ N3Y4YCHUA OUCHUIIIINHBIL:

- OBJIAZICHUC

HaBbIKaMH MOJACIIMPOBAHUA MPAKTUYCCKUX 3aga4

maddepeHInaNbHBIMA YPaBHEHUSMU;
- BBIpAaOOTKa YMEHUS KJIACCH(PUIINPOBATH YPAaBHEHHS,
- BBIpa0OTKa YMEHHUS CTaBUTh M UCCIIEA0BATh 3a1a4y Ko,
- OBJIAZICHWE HABBIKAMH HMHTETPUPOBAHMS MpOCTeHmNX audepeHTnaTbHBIX

YPaBHEHUH IIEPBOTO MOPSAIKA;

- BbIPa0OTKA YMEHHS CTPOUTD PEIlICHUE JIMHENHBIX YPAaBHEHUN U CUCTEM;
- (dhopmupoBaHHE TPEACTABICHUI O METOAAaX MPUONMKEHHOTO PEIICHHs 3a1ad ¢
MOMOIIBI0 AU PepeHInaNbHBIX YPAaBHEHHH.

1.2.  TpeOoBaHHs K pe3yabTaTaM OCBOCHUS JTUCITUTUTHHBI
H3yuenue oOannoll OuCUUNIUHBL HANPAGNEHO HA (QOpMUpPOsaHUE CEOYIOUUX
KomMnemeHuyuil:
Kon n conep:xanue IInanupyemsle pe3yibTaThl 00y4eHHS 110 JUCHHUILINHE
KOMIIETEeHIIM U (MoayJ110), XapakTepu3youmme 3Tanbl GopMUpOBaHUA
KOMIIeTeHIHI
OIIK-1. Cnoco6en | OIIK-1.1. 3HaeT OCHOBBI MaTEeMaTHKH, (7370478
MIPUMEHSATH BBIYMCIIMTEIIBHON TEXHUKHU U IPOTPaMMHPOBAHUS.

(byHIaMeHTaIbHBIC 3HAHUS,
MOJy4YeHHbIE B 0OJacTH

OIIK-1.2. VYmeer pemarh cTaHZapTHBIE MPOGECCHOHATBHBIC
3a7a9u c IPUMEHEHHEM €CTECTBCHHOHAYYHBIX "

MaTeMaTH4ecKuX U  (MaM) | OOIIEHHKCHEPHBIX 3HAHUI, METOI0B MAaTEMAaTHYECKOTO aHAIN3a
€CTECTBEHHBIX  HAYK, M | M MOJCIMPOBAHMS.

HCII0Ib30BaTh 1704 B | OIIK-1.3. Bnaneer HaBBIKAMH TEOPETHICCKOTO u
npodeccuoHaIbHON AKCIIEPUMEHTAIBHOTO UCCIIeIOBaHUS 00BEKTOB
NesITeNIbHOCTH npodeccuoHanbHOM NesITeNbHOCTH.

OIIK-3. Crnoco6en | OIIK-3.1. 3HaeT OCHOBBI TEOPUH CUCTEM U CHCTEMHOTO aHAJIM3a,
MPUMEHSITh U | IUCKPETHOM  MaTeMaTuKH,  TEOPUHM  BEPOATHOCTEH  H
MOAU(PHUIIUPOBATD MaTEeMaTHYeCKON CTaTUCTHKHU, METOJIOB ONTHUMH3AIUN U
MaTeMaTH4YeCKHe  MOJICIH | UCCIEA0BAHUS omepanui, HEYETKHUX BBIYHCIICHHH,
JUIs  pelleHHus 3aJa4 B | MaTEMAaTUYECKOTO M UMUTAIMOHHOTO MOJICTTMPOBAHMSI.

obnactu OIIK-3.2. VYmeeT NpUMEHATh METOAbI TEOPUH CHCTEM H
npodeccruoHaIbHON CUCTEMHOIO aHaJlh3a, MaTeMaTU4YECKOTO, CTATUCTUYECKOTO H
JeSITeNIbHOCTH UMUTAIIMOHHOTO MOJICJIMPOBAHUS Ui aBTOMAaTH3allMU 3aj]ad

HPUHATHS pelIeHui B 00nacTH NpoQecCHOoHaIbHON
JESITEIBHOCTH.

OIIK-3.3. Bnazmeer HaBbIKaMM TPOBEACHHUS HHKCHEPHBIX
pacueToB OCHOBHBIX IOKa3aTeNIed pe3yJbTaTUBHOCTU CO3JaHUs
U IPUMEHEHUs] UHQOPMAIIMOHHBIX CUCTEM U TEXHOJIOTHIl.

[IK-2. CnocoOeH moHUMAaTh,
COBEPIIIEHCTBOBATH u
MPUMEHSITh  COBPEMEHHBII
MaTeMaTHYeCKUii armapar

IIK-2.1. 3HaeT  OCHOBHBIE  TeopeMbl U  (GOpPMYIIbI
MaTeMaTH4eCKOTOo aHanu3a, reOMETpHH, JMCKPETHOM
MaTeMaTuky, AuddepeHInanbHbIX ypaBHEHUH, TEOPETHUYECKHX
OCHOB MH(OPMATHKH, YUCICHHBIX METOJIOB, ()YHKIIMOHAIHLHOTO
aHaJm3a.

[1K-2.2. YMeeT npuUMEHSTh OCHOBHBIE TEOpEeMbl M (HOPMYIIbI




MaTeMaTH4eCKOIro aHanmusa, reoOMEeTpHH,
MaTeMaTuky, AuddepeHnnanbHpIX ypaBHEHHN, TEOPETHUYECKHX
OCHOB MH()OPMATHKH, YHCICHHBIX METOJIOB.

JMCKPETHOU

cnoco0amMu  MIPUMEHEHHS

JACATCIIBHOCTH.

[IK-2.3. Brnapmeer wMeTtogamu, nOpueMaMH, alrOpUTMaMH U
COBPEMEHHOI'O  MAaTeMaTHUYECKOI'O
ammapara Ui pellieHHs 3aaad MpoQecCHOHAIbHOM

1.3.  Mecro mucummiauHbl (MOAYNsI) B CTPYKType 0Opa30BaTENbHONW MPOrpPaMMBbI
HanpasisieHus noarorosku 01.03.02 Ilpuxiagnas MatemaTika 1 UHGopmaruka (bakanBapuar).

VYyebnas nucturmiuHa «/uddepennmnanbapsie ypaBHEHUS» OTHOCUTCS K OCHOBHOM YacTH
omoka b.1. Mzyuenue yueOHol nucrumuinnbl «luddepennmanbupie ypaBHeHUs» 0a3upyeTcs Ha
3HAHUSX, YMEHHUSX M HaBBIKaX, MOJYYEHHBIX OOYyYalONIMMHCS IMPU U3YYEHUU JUCHUILIMHBI
«MaremaTuka» B cpemaHell oOmieoOpa3oBaTenbHON MmIKoJsie, «MaTreMaTuueckoro aHaiu3ay |

«ANTeOphbl U TEOMETPUN.

3HaHMsl, TOJYYEHHbIE NTPU U3YYEHUU JTAHHOTO Kypca, UCIOJIb3YIOTCS MPU U3YyYEHHH BCEX
JUCLMIUINH, U1 KOTOPBIX HEOOX0AUM anmnapatr JuddepeHunanbHbix ypaBHeHU.. Cro/1a MOXXHO
OTHECTH, Hampumep, Kypcbl «Teopust ynpasienus», «MccnenoBanue onepanuit», «Pusnka» u

JpyTHe.

2. CTPYKTYPA U COAEP/) KAHUE JUCHUITJINHBI
2.1.O6beM AUCUMILIUHBI U BUJbI y4eOHOM pabOThl B COOTBETCTBHHU € (hopMaMu 0OydeHUS

O0bveM aucnuuHb! «/{uddepeHnnansHbIe ypaBHEHUD COCTABIISICT 6 3aUSTHBIX SMHHMII/

216 yacos:
Bcero, Kypc, wacos
. 4acoB
Bun yueoHoii padoTnl Ouran dopma 1 xype
lcem. | 2cem.

AynutopHas paboTa oOydaronuxcs ¢ npemnogaBarenem (1o 84 42 42
BHJIaM Y4eOHBIX 3aHSTHIA), BCEIO B TOM YHCJIC:
Jlexkuun 36 18 18
[IpakTrueckue 3aHATUS 48 24 24
JIaGopaTopHBIE 3aHATHUS
CamocTtosarenbHas paboTa 00yJaromuxcs 60 30 30
[TpomexxyrodHas arrectanus (MMOATOTOBKA U Cllaya), BCETO:
KonTpoinsHas pabota
Kypcosas pabora
3auer
DK3aMeH 72 36 36
Hroro: Obmas Tpy10eMKOCTh Y4€OHOM TUCITUILIUHBI (B 216 108 108
qacax, 3a4eTHBIX €MHHIIAX)




2.2. Coneprkanue TMCHUILTUHBI IO TeMaM (pa3zeiam)

Cemecmp 4.

No
n/n

HaunmenoBanme
paznena (TeMbl)

Coneprkanue pasjena (TeMaThKa 3aHsITHIA )

®opMupyemsle
KOMIIETCHIIUU
(MHACKC)

OcHOBHBIE
MOHATHA.

Omnpenenenre OOBIKHOBEHHOTO AU(PQPEepeHInanbHOIo
ypaBHeHus. OnpeneneHue dYacTHOTO M 00uero
peuieHus, CBs3b MeXAy HUMH. OOBIKHOBEHHBIE
middepeHnnanbHble  YpaBHEHHS MEPBOTO  IMOPSIKA.
[Tonarue 3agaun Komm. Teopema cymecTBOBaHUSA U
€IMHCTBEHHOCTH pelieHus O0OBIKHOBEHHOI'O
T depeHInaIbHOr0 ypaBHEHUs IEPBOrO MOpsAAKa
(6e3 JI0Ka3aTeNIbCTBA). ['eomeTpuueckas
UHTEpIIpeTaLNs O0OBIKHOBEHHOTO
T depeHInaIbHOT0 YpaBHEHUS MEPBOrO MOpsIKa.
YpaBHeHHEe paJOaKTUBHOTO pacraja.

OIIK-1

JAnddepenunan
bHBbIC
YpPaBHEeHUSA
1epBoro
nopsiaKa.

OObIkHOBEHHBbIE AU(epeHInaNbHbIE YpaBHEHUS C
pa3leieHHBIMU U Pa3AESIOUUMUCS TEepEMEHHBIMU.
OnHopoAHBIE ypaBHEHHUs NepBoro nopsaka. [lonstue
OPTOTOHAJIBHBIX TPAEKTOPUH.

Jluneitasle nuddepeHnnanbHble YpaBHEHUS MEPBOIO
MOPSIIKA - OCHOBHBIE CBOMCTBA PEILIEHUS! OJTHOPOIHBIX
W HEOJHOPOJHBIX ypaBHEHMI. Meroa Bapuanuu
MIPOU3BOJILHON MOCTOAHHOW. YpaBHeHHE bepHysm.
VYpaBHenue Pukarru.

Huddepenunanbupie ypaBHEHUS B MTOJTHBIX
muddepennranax. VYcnosue MIOJTHOTO
muddepennmana. UHTErpupyronnii MHOXKHUTEIb.
OObikHOBeHHBIE U depeHnnaTbHbpIe  ypaBHEHUS
NEpPBOro TMOpsAIKAa HE pa3pelieHHble OTHOCHUTEIHHO
MPOU3BOTHOM. Pemenue b depeHInaTbHbIX
ypaBHEHUM METOJIOM  BBEACHHUS napaMmerpa.
VpaBuenue Jlarpamxka. YpaBHenue Kiepo. [lonarue
0Cco00TO pEeIICHHS.

MeTtonpl TpUOIMKEHHBIX pelIeHNl OOBIKHOBEHHBIX
muddepeHnaIbHbIX YpaBHEHUN MEPBOrO MOPSAKA.
Meton mocnefoBareabHbBIX NpuOmmKeHuil. Mertoa
Diinepa. Meto 1 HeonpeaeNeHHBIX K03()QHUIIMEHTOB.

OIIK-1

Cemecmp 5:

3.

JAnd¢pepenuman
bHbIE
YPABHEHUA N-TO
nopsaKa.

JluHeliHas 3aBHCHMOCTb M HE3aBUCHUMOCTb (DYHKIIMH.
IloHATHE NMHENHOW 3aBUCUMOCTH U HE3aBUCUMOCTHU
¢byukumii. Omnpenenutens Bponckoro. CsoiicTsa.
OObIkHOBEHHBIE UG depeHIaIbHbIe YPaBHEHHUS N-TO
nopsaka. OOmue mnoHsTHs. [loHATHE dYacTHOrO U
obmero pemenusa. 3agaya Komm.  Teopema
CYIIECTBOBAaHMsI M €AUHCTBEHHOCTH  pEIICHUS
OOBIKHOBEHHOTO JU(PepeHIINaTbHOTO YpaBHEHUS n-
ro nopsizka (6e3 J0Ka3aTenbCTBA).
Huddepenunanbaple  ypaBHEHUS N-TO  MOPSJAKA,
JIONyCKalolIie  TOHWXXeHue mnopsaka. Pemenune
muddepeHInanbHbIX YpaBHEHHH N-T0 METOJI0M

OIIK-1
OIIK-3




BBEJICHUS IIapaMeTpa.

Jluneiinple muQQepeHnnanbHbple  ypaBHEHUS N-TO
nopsiaka. OOmme moustusa. CpoiicTBa. OmHOpOIHBIE
nuHelHble  auddepeHnnanbupie  ypaBHEHHS N-TO
nopsanka. Crpykrypa oOmero pemienus. Ilonsarue
byHIaMeHTaTEHOM CHUCTEMBI peueHui.
Heonnoponusle  nuHeliHble  nuddepeHnuranbHble
ypaBHeHus N-ro mnopsaaka. Crpykrypa oOmiero
pewenus. @opmyna Jlnysuiis - OcTporpaickoro.
OnHopoaHbIe JIMHEUHLBIE nuddepeHunanbHbIe
ypaBHEHUs N-r0  MOpsAAKa €  [OCTOSHHBIMU
koddpdunmentamu.  Meton  Dunepa.  [lonstue
XapaKkTepuCTUYECKOTO YPABHEHHUS.

Heonnopoansie | HeoqHoponusle  nuHeiHble  aud@epeHuanibHbIe
auddepennuan | ypaBHeHus N-ro  nopsAaka.  Merox  Bapuanuu
bHbIE IIPOU3BOJIBHON MIOCTOSIHHOM. HeonnopoHbie OIlK-1
YPaBHEHHS N-To | JIUHEWHble AuddepeHuanbHble  ypaBHEHUS N-TO OIIK-3
NMOPAIKA. MOpsIIKa C MOCTOSIHHBIMU Ko3(¢uuueHtamu. Meroa
HEONPEIeIEHHBIX KO3 PUIIEHTOB.
Kpaesbie Kpaesbie 3anaun. [Tonstue kpaeBol 3agaun. Pemenue OIIK-1
3aJ1a4H. KpaeBoii 3a7auu ¢ momoibio ¢yHkiuu [ puna. OIIK-3
Cucremsl Cucremsl g depeHnrnanbHbIX YPaBHEHUH.
audpdepenunan | OCHOBHblE TMOHATHS. VHTErpupoBaHWE CHCTEMBI
bHBIX muddepeHnranbHbIX ypaBHEHUN IyTeM CBEICHUS K
YPaBHEHHIA. OJIHOMY ypaBHEHUIO 00Jiee BBICOKOTO MOPsAKa.
Haxoxnenue MHTETPUPYEMBIX KOMOWHAITHAH. OIIK-1
Cucremsl JTUHEHHBIX nuddepeHnnaTbHBIX OITK-3
ypaBHeHUH. TeopeMbl O pEHICHUSIX CHUCTEMBI IIK-2
TUHEHHBIX MU depeHnanbHbIX YpaBHCHHM.
Cucrembl TMHEHHBIX MU PEPEHIINATBHBIX YPaBHEHUM
C TIOCTOSTHHBIMH KO3 pHIIeHTaMU.
Teopus Teopuss  ycrodumBocTd.  OCHOBHBIE  IOHSTHS.
ycroiiuuBocTu. | [Ipocteiiimme Tumel Touek nokos. Btopoil meron
A. M. JlanyHosa.
HccnenoBanne Ha yCTOHYMBOCTH IO  IEPBOMY
PUOJIMIKECHHUIO. [TpusHaku OTPULIATEILHOCTHU OIIK-1
JIEWCTBUTENbHBIX YaCTEH BCEX KOPHEH MHOTOUJICHA. OIIK-3
Cnyyait manoro kxo3dduumenta mnpu MTPOU3BOTHOM [1K-2
BBICIIIETO TOPSIKA.
YCTOMYNMBOCT, MpU  TMOCTOSHHO  JCHCTBYIOIINX
BO3MYyIIEHUsAX. TeopeMa MankuHa 06 ycTOHYMBOCTH
IIPY IOCTOSIHHO JIEHCTBYIOIUX BO3MYIICHUSIX.
YpaBHeHusi B | YpPaBHEHUS B YaCTHBIX IPOM3BOJHBIX IEPBOTO
YaCTHBIX nopsanka. OcHOBHble moOHATUA.  JIMHEHHBIE U
NPOU3BOJHBIX. | KBA3WIMHEHHBIE YPABHEHUS B YaCTHBIX ITPOU3BOIHBIX OIIK-1
IIEPBOTO MOPSIKA. OIIK-3
CBs13b C BEKTOPHBIM 110JIEM. XapaKTEPUCTUKH. [1K-2

Teopema 006 o01mIeM penieHuu ypaBHEHHs B YaCTHBIX
TIPOM3BOJIHBIX TMIEPBOTO MOPSIIKA.




Bapuanuonnoe
HCYHCIeHHE.

Bapuannonssie 3a7a4u c
rpaHuuamu. Bapuanus u ee CBOMCTBA.
VYpauenue Ditnepa. DyHKMOHANBI BUJA

X
J‘F(x, YL Y20 Yo Y Y. )ﬁx -
1 n

Xo

HCIIO ABUKHBIMHU

X1

OyHKIMOHANLL  BHJIA J‘ Floyy..y®h . Cucrema
. e OIlK-1
ypaBHEHUN Diinepa. OITK-3
VYpasuenue Ditnepa—Ilyaccona. § MK-2
OYHKIIMOHAJBI, 3aBUCSIINE OT (PYHKIIMI HECKOIBKUX
HE3aBUCUMBIX II€pEMEHHBIX. Meron Bapuanuil B
3a/1a4ax C MOJIBMKHBIMU TPaHUIIAMH
IIpocreitmas 3amaya ¢ NOABMKHBIMUA T'PaHULIAMM.
3amaya ¢ TOABWXKHBIMU  TpaHUIAMHU IS
X1
(GYHKITMOHAIOB BUIA JF(X, y,2,y',2')dx
0
2.3. Pa3gensl [UCIIMILINH U BUABI 3aHATHH
DopMbI
Jlekmonn | Ilpaktu- | CamocTtos- P
Ne HaumenoBanue TeMEbl Bcero TEKYIIETO
bIC YECKHE TeIbHas
n/m JUCIUTUTAHBI 4acoB KOHTPOJIS
3aHATUS | 3aHATHS paborta
yCIIEBAEMOCTH
Pa3znespl AMCUMIVIMHBI, H3y4aeMble B 4 ceMecTpe:
1. OcHOBHbIE NOHATHS KonTposbHas
4 2 4 10 4
paborta
uddepeHunaIbLHbIE

2. Auddepenn KontponbHas

YPaBHEHHSs MEPBOro 14 22 26 62
paborta
NnopsiAKa

Jdk3ameH 36

Pa3znespl nuCUMIVIMHBI, H3yYaeMble B 5 ceMecTpe:

3. Auddepennuansubie 2 4 4 12 KontponbHas
YpPaBHeHHs N-TO MOPSAJIKA. pabota
Heoapnopoausbie

4, AHOPOL KonrtponbHas
nuddepenuuaIbHbIe 2 2 4 12 AGoTa
ypPaBHeHHs N-T0 NOPSAIKA P

5. KonTposbHas
Kpaesbie 3agaun. 2 2 4 8 P

pabota

6 Cucrempt KontponbHas

' andpepeHINATLHBIX 2 4 4 16 p
N pabota
ypPaBHeHHUii

7. Teopust ycTOHYMBOCTH 5 4 4 8 KontponbHas

pabota

8. YpaBHeHHUS B YACTHBIX 4 4 4 8 KoHTposbHas
NPOU3BOIHBIX pabota

9. BapuanuonHnoe ucyuciaenmue 4 4 6 10 KoHTpobHas

pabota




Ne HaunmenoBanue TeMbl
n/n JTUCIIUIIIUHEI

Jlexunonn | IIpaktu- | Camocros-
bI€ YeCcKHe TeJbHAs
3aHATHUS | 3aHATUA pabota

Bcero
JacoB

®opmsbl
TEKYLIEro
KOHTPOJIA

yCIIEBAEMOCTH

Jk3ameH 36

Beero: 36(+72) | 48 60 216

2.4.  Ilnanbl TeopeTnyeckux (JIEKLIMOHHBIX) 3aHATHH

HaunmenoBanue teM nekiumii

Komn-Bo
yacoB B 5, 6
ceMecTpax

4 cemecTtp

EJI 1. OcHOBHBIE TIOHATHSA.

Omnpenenenre 0ObIKHOBEHHOrO nu(depeHInanbHoro ypaBHeHus. Onpenenenue
9acTHOTO ¥  OOmero pemeHus, CBsI3b MeXay HAMH. OOBIKHOBEHHBIC
maddepeHnnanbHbIe  ypaBHEHHs TepBoro mopsiaka. [lonstue 3amaunm  Komm.
Teopema CylmiecTBOBaHMS W  C€IUHCTBEHHOCTH pEIICHUS  OOBIKHOBEHHOTO
muddepeHInaibHOT0  ypaBHEHHMs] TepBOro mopsaaka (06e3 /J10Ka3aTenbCTBa).
I'eomeTrpuueckas uHTepIpeTanys 0ObIKHOBEHHOTO AU(PPepeHInaNIbHOTO YpaBHEHUS
MIEPBOTO TTOPSIIIKA.

PA3]I

EJI 2. OcnoBuble nousitusi. uddepenunanbHbie ypaBHeHHUs] IEPBOro MOpPsiaKa.

OO6ObikHOBeHHBIE  auddepeHuaabHble  ypaBHEHHS € Pa3[CJICHHBIMH |
pazaensomuMucs nepeMeHHbIMU. OTHOPOIHbIE YpaBHEHHUS MIEPBOTO MOPAIKA.
Jluneiinbie quddepeHImanbHbIe YpaBHEHHUS IEPBOTO MOPSAKA - OCHOBHBIE CBOMCTBA
pelleHusT OJHOPOJHBIX M  HEOJHOPOAHBIX YypaBHEHMH. MeTon Bapuanuu
MPOM3BOJILHOM MOCTOSIHHOM. YpaBHeHue bepuymnu. YpaBHenue Pukarru.
Jubdepenunanbupie ypaBHEHUST B MOJHBIX auddepeHnuanax. Y CciIoBUe IMOJTHOTO
muddepennnana. MHTerpupyomuii MHOKUTENb.

OObikHOBEeHHBIE  Au(depeHnanbHble  ypaBHEHUS  TEpBOrO  MOpsiAKa  HE
paspellieHHble  OTHOCUTENBbHO Mpou3BoAHON. Pemenue muddepeHnnambHbIX
YpaBHEHUH METOJIOM BBEJICHMS MapameTpa. YpaBHeHue Jlarpamxka. YpaBHeHue
Kiepo. Ilonsitrie ocoboro perieHusl.

Mertoapl  NpHOIMKEHHBIX  peIIeHWH  OOBIKHOBEHHBIX  AuddepeHIInaIbHbIX
ypaBHEHUI MEPBOTO MOPSJIKA.

14

5 cemecTp

PA3J

EJI 3. Iu¢g¢epennuanbHbie ypaBHeHHs N-T0 MOPSAKA.

JIluHeliHast 3aBUCMMOCTb UM He3aBHUCUMOCTh (GyHKuuil. [loHsTHe nHMHEHHON
3aBHCUMOCTH M He3aBUcUMOCTH (pyHkumid. Onpenenurtens Bponckoro. CBoiicTBa.
OObIkHOBEHHBIE AU depeHnaTbHble YpaBHEHHU n-ro nopsaka. OOuire MOHATHS.
ITonsiTue yacTHoro u oOmiero pemenus. 3aaada Komm.

JuddepeHunanbapie  ypaBHEHMs N-TO  TOpsKa, JOMyCKarollhe MOHMWKEHUE
nopsaka. Pemenue nuddepeHIMaTbHBIX YpaBHEHHM N-TO MHOpsijKa METOAO0M
BBEJICHUS ITapaMeTpa.

JIuneitnsle nud¢epeHanbHble ypaBHEHHs N-ro mopsaka. OOmue MNOHATHS.
CaoiictBa. OTHOpPOHBIE JTHHEHHBIE TU(PepeHIInaTbHbIE YPABHEHUS N-TO MOPSIKA.
Crpyktypa obuiero pemenus. [lonstue GpyHaaMeHTanbHON CHCTEMBI peIIeHHUH.
OnHoponHble JNHHEHHbIE JU(depeHaIbHble ypaBHEHUS N-TO TOpsIKa C
NOCTOSIHHBIMU K03 durmentamu. Meton Ditnepa.

PA3/IEJT 4. Heognopoaublie tuddepeHnaTbHbIE YPABHEHUS N-T0 NOPAIKA




HeonHopoausie nmuHeiHble nuddepeHanbable ypaBHeHusT N-ro nopsiaka. Merox
Bapualuu MPOU3BOJIBHOM MTOCTOSIHHOM. Heonnopoansie JINHEWHbBIE
mddepeHnnanbapie ypaBHEHHS N-TO TOPsIIKA C OCTOSTHHBIMU KOS (QUITMEHTaMH.

PA3JIEJI 5. KpaeBble 3a1a4u.

Kpaesbie 3anaun. [Tonstue kpaeBoi 3agaun. Pemenue kpaeBou 3a/1a4yv ¢ IOMOIIBIO
¢bynkuuu ['puna.

PA3/IEJI 6. Cucrembl 1udpepeHnnaIbLHBIX YPABHEHMIA.

Cucrembl 00BIKHOBEHHBIC TP (EpeHINATBHBIX ypaBHEeHUH. OONINe MOHATHS.
[TonsiTre yacTHOTO M O0MIero pemenus. 3agada Komrm.

Cuctemsl nuHeHHBIX auddepennnanbueix ypapaenuid. O6mue nonsatus. CBoiicTaa.
OnHOpOIHBIE CHCTEMBI JIMHEHHBIX IU(QepeHnanbHbIX ypaBHeHu. CTpyKTypa
obuiero pemenus. [lonsTre pyHnaMeHTaIbHON CUCTEMBI PELLICHUI.

CucreMbl HEOJHOPOJHBIX JUHEHHBIX AudQepeHnranbHbIX ypaBHEeHUH. Meton
BapUallMK TIPOU3BOJIBHON MOCTOSTHHOM. CHCTEMBbI HEOHOPOIHBIX JIMHEHHBIX

T depeHInaIbHbIX YPABHEHUH ¢ MOCTOSHHBIMU KO3()PUIIMEHTaMU.

PA3JIEJI 7. Teopusi ycToiiuMBOCTH.

DOneMeHTbl Teopuu YCTOMYMBOCTU. (OCHOBHBIE TOHATUSA. YCTOWYUBOCTH IO
JIamyHoBy. AcuMnToTHdeckas ycTOMUMBOCTh. MccnenoBanne Ha yCTOMYMBOCTD 1O
nepBoMy TNpuOmmKeHuio. [Ipu3HaKu OTPUIIATETFHOCTH JICUCTBUTEIBHBIX YacTel
BCEX KOPHEH MHOTOWICHA.

Y CTONYMBOCTB IIPH MOCTOSTHHO JIEHCTBYIOIMX BO3MYIIeHUsAX. Teopema MankuHa
00 yCTOMYMBOCTH MPHU NOCTOSTHHO JEMCTBYIOIIMX BO3MYILIEHUSIX.

PA3JIEJI 8. YpaBHeHHsI B YACTHBIX MPOM3BOJAHBIX MEPBOT0 MOPSIAKA.

VYpaBHEeHHSI B YAaCTHBIX MMPOU3BOJHBIX MEPBOTO Mopsaka. OCHOBHBIE MOHATHS.
JlunelHble W KBa3WJIMHEWHbIE ypaBHEHUS B YAaCTHBIX MPOU3BOJHBIX IEPBOTO
MOPSLIIKA.

PA3IEJI 9. BapuanmonHoe ucumncjaeHue.

Bapuanuonsbsie 3aaui ¢ HEMOJABWKHBIMU I'paHullaMH. Bapuanus u ee cBoiicTBa.

X1

VYpaBuenue Dinepa. OyHKIIMOHAIIBI BU1A I F(x,yl,yz ..... YoV e y'h}jx.

Xo
X1

OyHKIMOHAIBI BUJIA J' F(x,y,y-,,,,,y(n))jx. CucremMa ypaBHeHUU Oilnepa. YpaBHEHHE

Xo

Oitnepa—Ilyaccona.

2.5.  Ilnanbl npakTU4YeCKUX (CEMUHAPCKUX) 3aHATUN

HanmenoBaHnue TeM 3aHATUH

Kon-Bo
yacoB 4,5
cemecTpa

4 cemecTp

PA3JIEJI 1. OcHoBHbBIE MOHATHS.

1.

Omnpenenenne OOBIKHOBEHHOTO JuddepeHaabHoro ypaBHeHus. OrpeneneHue
9acTHOro M  oOmiero  pemeHusi, CBA3b Mexay HuMH. OOBIKHOBEHHBIE
middepeHnnanbHble  ypaBHEHUs mepBoro mnopsaka. [lonstue 3amaun  Komm.
Teopema cymiecTBOBaHMS W €IMHCTBEHHOCTH  peIICHUS  OOBIKHOBEHHOTO
middepeHInanbHOTO  ypaBHEHUS IepBoro rmnopsaka (06e3 10Ka3aTelbCTBa).
I'eomeTpuueckast HHTEpIIpeTaIisl 0OBIKHOBEHHOTO MU (GEepeHIINaTbHOTO YPaBHEHUS
MIEPBOTO MOPSJIKA.

PA3J

EJI 2. OcHoBHbIe noHsITHA. [Ji(pdepeHunaTbHBbIE YPABHEHHS MIEPBOIro NMOPSIKA.

OObikHOBeHHBIE  au(epeHaTbHble  YpaBHEHUS € pa3feleHHbIMH |
pa3aesAIOIUMHUCS IEPEMEHHBIMMU.




2. Jluneiinbie muddepeHnraIbHbpIe YpaBHEHUS IEPBOTO MOPSIIKA. 2

3. Jluneiinpie muddepeHnnanbHble ypaBHEHUS NMEpBOTO Hopsiaka. MeToJ Bapuaiiu 5
IIPOU3BOJILHOM OCTOSTHHOM.

4, VYpasuenue bepuymnu. 2

S. VYpaBuenue Pukarru. 2

6. HuddepeHunanbabie ypaBHEHHS B MOJTHBIX TU(QepeHnnanax. Y CclIoBUE MOIHOTO 5
maddepennnana. IHTErpupyrommi MHOKUTEIb.

1. OObikHOBeHHBIE U] QepeHInanbHble  YpaBHEHUS  IIEPBOTO  IMOpAIKAa  HE
paspellieHHble OTHOCHUTENIBHO Ipou3BOAHON. Pemenue auddepeHnnanbHbIX 4
ypaBHEHUN METOJIOM BBEJICHUS apaMeTpa.

8. VYpasuenue Jlarpanxka. Ypasaenue Knepo. [lonstue ocoboro pemieHus. 4

9. Metonpl  OpUONMKEHHBIX ~ pelIeHUH  OOBIKHOBEHHBIX U depeHIanbHbIX 5
YpaBHEHUI IEPBOTO MOPSIJIKA.

5 cemecTp

PA3JIEJI 3. luddepenuuanbHbie ypaBHeHUsI N-T0 MOPSIAKA.

1. | JluneiiHas 3aBUCUMOCTb UM HE3aBUCUMOCTb (QyHKUMHA. [loHATHE nHMHENWHON
3aBUCHUMOCTH M He3aBUCUMOCTH (yHKIuil. Onpeaenutens Bponckoro. CBoiicTBa.

2. | OObIkHOBeHHBIE au(depeHInanbHbIe ypaBHEHHs N-T0 mopsiaka. OOIIye MOHSTHUS.
[Tonsatue wactHOTO M O0IIETO pemenus. 3aaada Kommu.

Huddepenunanbable  ypaBHEHHS N-TO TOpsIKa, JOMYCKAIOLU[UME TMOHMKEHUE
nopsinka. Pemenne nuddepeHIManbHBIX ypaBHEHUH N-TO MOpSIKa METOI0M 4
BBEJICHUS MTapaMeTpa.

3. | Jlunecitaple auddepeHmanbaple ypaBHeHHS N-ro mopsaka. OOmue TOHSATHS.
CaoiictBa. OHOpOIHBIE TUHEHHBIE TUdPepeHInaTbHbIe YPaBHEHUS N-TO TOPSIKA.
Crpykrypa obmero pemeHus. [lonsitue hyHIaMeHTAIbHONW CHCTEMBI PEIICHUH.

OpHoponHble nuHEHHbIE Aud@epeHuanbHbe ypaBHEHUS N-TO MOpsaKa ¢
MOCTOSTHHBIMH KO3 durmentamu. Meton Diinepa.
PA3JIEJI 4. Heonnopoauble nugdepeHnuaibHble ypaBHeHHs N-10 NOPsiAKA

1. | HeomHopomusie nuHEHbIE quddepeHInanbHbie YpaBHEHNS N-T0 mopsaka. Meron
BapHanuu MIPOU3BOJIBHOM IMOCTOSIHHOH. Heonnoponansie JINHENHBIE 2
muddepeHnranbHble ypaBHEHUS N-T'0 MOPSIKa C MOCTOSHHBIMU KO3 (UIIUEHTaMU.

PA3JIEJI 5. KpaeBble 3axaun.

1. Kpaesbie 3agaun. [Tonstue kpaeBoii 3agaun. Pemenue kpaeBoi 3a/1adyu ¢ TOMOIIIBIO 5

¢dbynaknuu ['puna.
PA3JIEJI 6. Cucrembl qud¢epeHunaIbHbIX YPABHEHUI.

1. | Cucremsl 06bikHOBEHHBIC M depeHIanbHbIx ypaBHeHHH. OOIIHe MOHSITHS.
[TonsiTre yacTHOrO M O01Iero pemenus. 3agada Komrm.

Cucrembl TMHEHHBIX Au(depeHnanbHbIX ypaBHeHuid. O6mue noustus. CBoiicTaa.

2. | OMHOPOJHBIC CUCTEMBI TMHEHHBIX MU GEpeHIIMATbHBIX YpaBHeHHH. CTPYKTYypa
obmiero pemienus. [lonarue ¢pynaameHTanbHOM cuUcTeMbl perieHUil. OTHOpPOIHBIE 4
CUCTeMbl  JUHEHHBIX  auddepeHlInaIbHbIX  YpPaBHEHHH C  MOCTOSHHBIMU
KO3 pULIHEHTAMHU.

3. | CucteMbl HEOJHOPOIHBIX JIMHEHHBIX AU(PQPEpeHINATBHBIX ypaBHEHHA. MeTton
BapHallMM TPOU3BOJIBHON MOCTOSSHHON. CHCTEMbl HEOJHOPOJHBIX JIMHEHHBIX
mddepeHInanbHbIX YpaBHEHUH € HOCTOSHHBIMU KO3 QUIIMEHTaMHU.

PA3/IEJI 7. Teopust ycTOIHYHBOCTH.

1. | Dnementsl Teopuu ycroiumBocTH. OCHOBHBIC TOHATHSA. YCTOWYMBOCTH MO

JIanyHOBY. ACUMITOTHYECKAsl YCTOMYMBOCTH. VcciienoBaHne Ha yCTOWYMBOCTD 10 4

IepBOMY HpI/I6J'II/I)KeHI/IIO. HpI/I3HaKI/I OTPULATCIBHOCTHU JEeNCTBUTEIIBHBIX YacTeu
BCECX KOpHeﬁ MHOI'O4JICHA.

PA3/IEJI 8. YpaBHeHMsI B YaCTHBIX IPOU3BOJAHBIX MIEPBOr0 MOPSI/IKA.




YPaBHeHI/ISI B YAaCTHBIX HPOU3BOJHBIX IICPBOI'0 NOpPsAAKA. OCHOBHBIE HOHSTHS.

JIuHeliHblE U KBa3WJIMHENHBIE YPAaBHEHUS B YACTHBIX IPOU3BOJHBIX MEPBOTO 4
MOPSLJIKA.
PA3/IEJI 9. BapuauuoHHoe HcYUCIeHHE.
1. | BapuanuoHHble 3a/aud ¢ HENOABWKHBIMHM I'paHHMLaMU. Bapuanus u ee cBoiicTsa.
X
VYpaBuenue Ditepa. OyHKIIMOHAIIBI BUIA fF(x, VL Y2 Y Y oo Y n)dx
“ ) 4
@yHKIIMOHAIBI BUAA '[F(X VoY y(”)}ix . Cuctema ypaBHeHMH Oiepa. YpaBHEHHUE
Xo
Oiinepa—Ilyaccona.
2.6.  Ilmanbl 1abopaTopHBIX PabOT — HE IPEAYCMOTPEHO
2.7.  Tlmanbl caMOCTOATENHEHON PaOOTHI 00YJAIOIIETOCS 110 JUCIUTUTHHE (MOYITIO).
Ne HasBanue pa3nenos u rem Bunst Tpynoem | @opmupy- | POopMBbI KOHTPOJIA
CaMOCTOATENILHOM | KOCThb eMble
paboTsl KOMIIETEH-
007078
OOBIKHOBEHHBIE
1 g depeHnnanbHbIe Ompoc, npoBepka
' YpaBHEHUS C Pa3/ICICHHBIMU U 4 OIIK-1 BBITOJHEHUS
pa3aeNaomUMHUCS JIOMAIIHUX paboT
MePEeMEHHbBIMHU.
OnHOpOAHBIE JIMHEHHBIE
9 muddepeHnanbHpIe Ompoc, npoBepka
' ypaBHEHUS N-TO TOPSJIKA C 26 OIIK-1 BBITIOTHCHHS
MTOCTOSIHHBIMH JIOMAIIHUX paboT
ko3 durmeHTaMu.
JIunelinbie
3 muddepeHnnanbHpIe OIIK-1 Ompoc, nmpoBepka
' ypaBHEHUS NIEPBOTO MOPSIKA. 4 OITK-3 BBITIOJTHEHUS
Merton Bapuanuu JIOMAIIHUX paboT
IIPOU3BOJILHOM MOCTOSIHHOM.
" VYpasuenne bepuymiu. . OTTK-1 Omnpoc, npoBepka
BBITIOJTHEHUS
OIIK-3 JIOMAlIHKUX paboT
5 Ypasuenue Pukarru. OIK-1 Ompoc, npoBepka
4 OITK-3 BBITIOJTHEHUS
JOMalIHUX padoT
Huddepennnanbaple
6. YpaBHEHUS B MOJHBIX OIIK-1 Ompoc, npoBepka
middepennnanax. Yciosue 4 OIIK-3 BBITIOJIHEHUS
nosHOTO Auddepeniuana. IIK-2 JIOMAIIIHUX paboT
HHTerpupyrommin MHOKHUTEIb.
OOBIKHOBEHHBIE OIIK-1
7 muddepeHuanbHbIe OIIK-3 Ompoc, npoBepka
" | YpaBHEHHUsI IEPBOTO MOPSIKA HE 4 [TK-2 BBITIOJTHEHU S
pa3pelIeHHbIE OTHOCUTEIBHO JIOMAIIIHUX paboT
IpOU3BOIHON. Pemenue




mddepeHnnanbHbIX
YpaBHEHUU METO/I0OM BBEJICHHS
napameTpa.
8 Ypasuenue Jlarpamxa. OIIK-1 Omnpoc, npoBepka
: VYpasuenne Knepo. [lonstue 4 OIIK-3 BBITIOJTHEHUS
0Cc0o00r0 pereHusl. I1K-2 JIOMAIITHUX paboT
Metoap! TpUOIKEHHBIX OIIK-1
. Ompoc, npoBepka
9. perieHnit 0OBIKHOBEHHBIX 4 OIIK-3
b depeHImanTpHBIX ITK-2 BPINOMHCHHA
AP JIOMaIllHUX padboT
ypaBHEHHH TIEPBOTO MOPSIJIKA.
Pemenne muddepeHnmrambHbIX OIIK-1 Omnpoc, nposepka
10. YPaBHEHHUH N-TO TOPSIKa 4 OIlK-3 BBITIOJIHEHHS
METOJIOM BBEJICHU ITapaMeTpa. I1K-2 JIOMAaIlIHUX paboT
OOBIKHOBEHHBIE OIIK-1
mddepeHnnanbHbIe OIIK-3 Omnpoc, npoBepka
11. | ypaBHeHWHs ¢ pa3acIeHHBIMHU U 4 [1K-2 BBITIOJIHEHUS
pa3IeSIOIUMHCS JIOMaIIHUX padboT
MepeMEHHBIMH.
HeonHopoaHsie mTuHElHbIE OIIK-1
g depeHnanbHbIe OIIK-3 Omnpoc, npoBepka
12. YpaBHEHHUS N-TO TOPSIIKA C 4 [1K-2 BBITIOTHECHHS
MTOCTOSTHHBIMU JIOMaIlIHUX padboT
ko3 dumeHTamMmu.
OHOPOHBIE CHCTEMBI OIIK-1
N Onpoc, mpoBepka
13 | JMHCHHBIX nuddepeHnaTbHBIX 4 OIIK-3
. . BBITIOJTHEHUS
YpaBHEHHUH C MOCTOSHHBIMHU [TK-2
JIOMaIIHUX padboT
ko3 durmenTamu.
Heonnopoansie cucteMbl OIIK-1
N Onpoc, mpoBepka
JTUHEWHBIX TUdPepeHITnaTbHBIX OIIK-3
14. N 6 BBITIOJTHEHUS]
YpaBHEHUH C MOCTOSHHBIMU I1K-2
JIOMaIIHUX padboT
ko3 durmeHTaMu.

3. OCOBEHHOCTHU OBYYEHM S JIUILI C OB3 (IIOJ1A)

[Tpu opranu3anuu oOydeHHUs CTYACHTOB ¢ HHBATHIHOCTRIO 1 OB3 o0ecrnieunBaroTes Ciaeayromume
HEOOXO0IUMBIC YCIIOBUS:

- yueOHBIC 3aHATHUS OPraHU3YIOTCS KCXOIS U3 TICUX0(U3NIECKOTO PA3BUTHUS H COCTOSIHUS 3JI0POBbS JIUI] C
OB3 coBMeCTHO ¢ APYrUMHU 00YYAIONTUMHKCS B OOIIMX TPYIINAX, a TAKKE WHINBUAYAIbHO, B COOTBETCTBHH C
rpadMKOM WHIMBUYAIbHBIX 3aHITHIA;

- IPY OPTaHU3ALMHU YUEOHBIX 3aHATHI B OOIIMX IPYIIaX UCIOJIB3YIOTCS COIIMATbHO-aKTHBHBIC U
pedIieKCUBHBIC METOIbI 00YUCHUS, TEXHOJIOTUHU COIIMOKY/IbTYPHOU peaOMINTAIMH C IIeTTbI0 OKa3aHHUs TIOMOIITH
B YCTAHOBJICHUHU TIOJTHOIICHHBIX MEKIMYHOCTHBIX OTHOLICHHUMN, CO37[aHUsI KOM(POPTHOTO MCUXOJIOTHIECKOTO
KJIMMara B TPYIIIe;

- B Tpoliecce 00pa3oBaTeIbHOMN IEATSILHOCTH MPUMEHSIOTCS MaTePHAIbHO-TEXHHUECKOE OCHAIIICHHUE,
CTECIUAM3UPOBAHHBIC TEXHHUYECKHIE CPEJICTBA MTpHeMa-Tiepeiaun yueOHOH nH(OpMaIiK B JOCTYIHBIX (hopMax
JUISL CTY/ICHTOB C Pa3JIMYHBIMU HApYIICHUSMHU, JIEKTPOHHBIC 00pa30BaTelIbHBIC PECYPCHI B aJalTUPOBAHHBIX
¢bopmax.

- MoI00p U pa3paboTKa yUeOHBIX MAaTEPHAJIOB MPEIOIaBaTEIIIMU MIPOU3BOUTCS C YYETOM
MICUXO(HU3UUECKOTO Pa3BUTHS U COCTOSHUS 310poBbs Juil ¢ OB3;

- HCIIOJIb30BAHKE 3JICMEHTOB UCTAHIIHOHHOTO OOYYEHUs TPU paboOTe CO CTYJCHTAMH, UMEIOIIMMU
3aTpyAHEHHS ¢ MOTOPHUKOIA;

- oOecrieueHe CTYJICHTOB TEKCTaMU KOHCIICKTOB (TIPH 3aTPYJAHECHUH ¢ KOHCTICKTUPOBAHUEM);

- HCIIOJIb30BAHKE TIPU MPOBEPKE YCBOCHUS MaTepUalia METOAMK, HE TPEOYIOIIMX BBITOJIHCHHS
PYKOTIMCHBIX paOOT WU M3JIOKEHHSI BCIYX (TIPU 3aTPYIHEHUSX C TUCHMOM M PEUbI0) — HAIIPUMED, TECTOBBIX
OJIaHKOB.

[Tpu poBeieHUH MPOIEAYPHI OLICHUBAHUS PE3YJIbTATOB OOYUCHHSI MHBAIM/IOB U JIUIL C



OTPaHUYEHHBIMU BO3MOYKHOCTSIMU 37I0POBbS IO AUCIUILIMHE 00ECTICUNBACTCS BBITIOJIHEHUE CIIETYIOLTIX
JOTIOJTHUTEIBHBIX TPEOOBAHUI B 3aBUCUMOCTH OT WHAWBUYAIBHBIX 0COOCHHOCTEH 00yJaromuxcsi:

1. MaCcTpyKIIMS IO TOPSAKY POBEIEHHS TPOLETYypPhl OLICHUBAHUS MIPEIOCTABIISIETCS. B TOCTYITHOM popme
(ycTHO, B MUCBMEHHOM (popMe, Ha 3JIEKTPOHHOM HOCHUTEIIE, B IEYaTHON (hopMe YBETMUEHHBIM MIPHPTOM H
T.IL.);

2. JloctymnHast popma MpeaoCcTaBICHHs 3aJaHU OIICHOYHBIX CPEICTB (B MeYaTHOM opMe, B IeHaTHOU
(dopme yBemn4eHHBIM HIPUPTOM, B (hopMe dJIEKTPOHHOTO JJOKYMEHTA);

3. HocrynHas ¢popma mpenocTaBiIeHUs OTBETOB Ha 3a/1aHusl (TMCBbMEHHO Ha Oymare, Ha0op OTBETOB Ha
KOMIIBIOTEPE, YCTHO, JIp.).

[Tpu HEOOXOIUMOCTH [T 00YHAIOIIUXCS C OTPAaHUYEHHBIMUA BO3MOXHOCTSIMH 3/I0POBbS M HHBAJIHJIOB
IporeIypa OIEHUBAHUS PE3YIbTaTOB 00YUYEHHUS TI0 AUCIUILUINHE MOKET IPOBOJANUTHCS B HECKOJIBKO JTAIOB.

B ocBoeHMM TUCIMTUITMHBI MHBAIMIAMH U JTUIIAMU C OTPAHUYCHHBIMHA BO3MOXHOCTSIMH 3/I0POBbSI
00JbII0€ 3HAUEHNE UMEET UHIUBUyallbHas padoTa. [lo mHaMBHIyanpHOM paboTOM MoapazymMeBaeTcs J1Be
(hopMBbI B3aUMOIEHCTBHUS C TIPEIOaBaTeIeM: MHIMBUyalbHas yueOHas paboTa (KOHCYIbTALUN), T.€.
JOTIOJTHUTEIHHOE Pa3bsICHEHNE YUeOHOTO MaTepraia U yriayOolieHHOe U3ydeHHEe MaTeprala ¢ TEMH
00y4aroImuMucs, KOTOPbIE B 9TOM 3aWHTEPECOBAHbBI, U HHAWBUIyalIbHAS BOCITUTATEIbHAS PadoTa.
WNupuBuyanbHbIe KOHCYIIBTAIMH IO TIPEIMETY SIBIISTFOTCS] BXKHBIM (DAKTOPOM, CTIOCOOCTBYIOIIAM
WH/IMBHyAJIN3alUU O0OYYEeHUS ¥ YCTAHOBIICHHIO BOCITUTATEIFHOTO KOHTAKTa MEX Ty TIPETNoaBaTeeM
00y4aroIuMCcsl HHBAJIUIOM WJIH 00 yJaroIUMCs C OTPAaHHYEHHBIMHA BO3MOYKHOCTSIMH 3I0POBBSI.

4. YYEBHO-METOJIMYECKOE OBECIIEYEHHUE CAMOCTOSTEJBHOM
PABOTBI OBYYAIOIIINXCSA

Y4eOHo-MeTOoAMYecKOe M o0ecmedyeHMe — JMCUMIUIMHBI I OpPraHU3alMH
CAMOCTOSITE/IbHOI  padoThl CTYJAEHTOB (COICP)KUT TIEpEeYeHb OCHOBHOM JIUTEpATYpHI,
JOTIOTHUTEIBHOU JTUTEPaATYphl, IporpaMMHOro obecrieueHust u IHTepHeT-pecypcehl).

B pacnopspkenun mnpenojaBaTeneid M 0Oy4aromIMXCs HMMEETCS OCHOBHOE HE00X0AuMoe
MaTepHuaJbHO-TEXHUUYECKoe oOopynoBaHue, MHTepHET-pecypchl, MOCTYNl K MOJHOTEKCTOBBIM
JNIEKTPOHHBIM  0a3aMm, KHWXHBIM (QoHI OuOIMMOTeKM MOCKOBCKOTO TOCYAapCTBEHHOTO
r'yMaHUTapHO-3KOHOMUYECKOTO YHUBEPCUTETA.

5. YYEBHO-METOJIMYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHUSA
YYEBHOU JACHUTIIAHBI (MOIY.JIA)

5.1. [lepeyeHb OCHOBHOI1 JTUTEPATYPHI

1. XKykoBa, I'. C. duddepenunanbupie ypaBuenus . yueOuuk / I'. C. XKykoBa. —
Mocksa : UH®PA-M, 2020. — 504 ¢. — (Bricmiee o6pa3oBanue: bakanaBpuar). - ISBN 978-5-
16-015970-6. - Tekcr : anekrponnsii. - URL: https://znanium.com/catalog/product/1072180 .
Pexxum nmoctyma: o mozmucke.

2. Ocamuwii, 0. M. JTuddepennuanpubie ypaBHeHnus : y4ue6. nocooue / FO.M. Ocanunii.
— Mocksa : UIHOPA-M, 2019. — 157 c. - ISBN 978-5-16-107965-2. - TekcT : 31eKTpOHHBIH. -
URL: https://znanium.com/catalog/product/1039633. Pexum noctyna: 1o moucKe.

3. Iantenee, A. B. OObikHOBeHHbIE aU(QepeHInanbHble ypaBHEHUs. [IpakTHKyM:
VYuebnoe nocodue / [lantenee A.B., SIkumoBa A.C., PridakoB K.A. - Mocksa :HUI] NTH®PA-
M, 2019. - 432 c. (Beicuiee obpazoBanue: bakanaspuar) ISBN 978-5-16-011973-1. - Tekcr :
anektponneid. - URL: https://znanium.com/catalog/product/1010761. Pexum goctyma: 1o
TIOJIITUCKE.

5.2. IlepeyeHb 1ONOJTHUTEIBHONH JUTEPATYPHI
1. JIutBun, /1. b. OGbikHOBeHHbIE U] depeHIInanbHbIe YpaBHEHHUS U CUCTEMBI: YueOHoe

noco6ue / Jluteun JI.b., Menemko C.B., Mamaes U.1. - CraBpononb:Cepsucmikona, 2017. - 76
c.: ISBN. - Tekcr : anekrponnsiit. - URL: https://znanium.com/catalog/product/976476. Pexum
JOCTyTA: 110 MOJIHUCKE.

2. Mannues, B. b. Uucnennsle Metoasl. JlocToBepHOE M TOYHOE YUCIECHHOE peEIIeHUE



https://znanium.com/catalog/product/1072180
https://znanium.com/catalog/product/1039633
https://znanium.com/catalog/product/1010761
https://znanium.com/catalog/product/976476

maddepenunanbubix 1 anredpanydeckux ypasHenuid B CAE-cucremax CAIIP @ yuebHoe nmocobue
/ B. b. Manuues, B. B. 'mazkoBa, U. A. Ky3smuna. — Mocksa : UTHOPA-M, 2019. — 152 ¢c. —
(Beicmiee obpazoBanue: bakamaBpuar). - ISBN 978-5-16-010366-2. - Tekct : 2JIEKTPOHHBIN. -
URL.: https://znanium.com/catalog/product/980116. Pexxum moctyma: 1mo mommcke.

5.3. IIporpammHoOe obecnieyeHne

1. CereBoll KOMIIBIOTEPHBIN KJIACC, OCHAILIEHHBIM COBPEMEHHOM TEXHUKOU

2. OducHblii porpamMmubiii naker (Hampumep, Microsoft Office 2003 wnu Gonee
MO3/THUX BEPCHUH).

3. Web-6paysep Mozilla Firefox unu Google Chrome

4, DKpaH 15l TPOeKTOpa

5.4. DJeKTpOHHbIE pecypchl

1. Otkpeiteii [IIT SiLab.

2. Hanmonanbuelii oTkpbIThiid YHUBepeuteT « MHTYUWUT» wwwe.intuit.ru

3. Oumukmoniemust  KpyrocBer.  YHuUBepcanbHas — HAYYHO-TIOMYJISIpHAs — OHJIAMH-
SHIMKIIOTE s, WWW.Krugosvet.ru

4. HanmonanbHbiil oTkpbIThlii yHUBepcuteT MHTYUT [Onexrponnsiii pecype]. URL:
http://www.intuit.ru (mata oopamenus: 01.07.2014).

5. Xabpaxa0p [Dnexrponnsriii pecypc]. URL: http://habrahabr.ru/.

6. http://www.lessons-tva.info/ - Ha caiite mnpencraBieHbl pa3iH4YHBIC y4eOHBIC
Marepuaigbl, B TOM YHCIE OHJIAWH Y4YEeOHWKH (aBTOPCKHE KypChl) IO JAUCIUIUIMHAM:
nH(popMaTHKa, KOMIBIOTEPHbIE CETH W TEIEKOMMYHUKALUU, MHPOpPMATHKA U KOMIbIOTEpHas
TEXHHUKA.

7. DnekrponHas bubaroreka https://new.znanium.com/

8. Dnekrponnas obubaroreka https://biblio-online.ru/

6. MATEPUAJIbHO-TEXHUYECKOE OBECIIEYEHUE YYEFHOM

JAUCHUIIIIMHBI MOAYJIA)
HaumenoBanue 000py0BaHHBIX [epevens 000pyIOBaHUS M TEXHUUECKUX CPEICTB 00yUYCHUS
/1t y4e0HBIX KaOMHETOB, JJabopaTopuit

VYuebnas ayauropus 1-109

Kon-Bo mocagounsix mect — 24

OcHamrena y4ueOHON MeOenbo

PaGouee MecTo npenonaBartens

MynbsrumMenuitasiii npoektop Epson EH-TW535W
WurepaktuBHas nocka Smart Board

11 xoMIBEIOTEPOB

CucremHBIH O10K:

Iporeccop Intel(R) Core(TM) i5-6400 CPU @ 2.70GHz
4096 Mb O3Y

SSD O6wem: 120 I'b

MomnwuTop Philips PHL 243V5 - 24 mroiima
AkycTtrdeckas cucrema Sven

Aynutopus Nel09

JIMeH3HOHHOE TIPOrPaMMHOE 0OeCIIeUeHHe:

Microsoft Office 2007 (roc. Kontpakt Ne 14/09 ot 14.04.2009);
Microsoft Windows 7 Professional (CyGmuiieH3noHHBII 1Or0OBOP
Ne Tr000419452);

Koncynsrant [Titoc (Jorosop Ne 40814-64034/01.2020 ot
22.01.2020);

Kaspersky Endpoint Security 10 (Cy6numeH3uoHHbIH 10roBop Ne
11-05/19);

Visual Studio 2017 (Cybauiien3nonnslii joropop Ne



https://znanium.com/catalog/product/980116
http://www.intuit.ru/
http://www.krugosvet.ru/
http://www.intuit.ru/
http://habrahabr.ru/
http://www.lessons-tva.info/
https://new.znanium.com/
https://biblio-online.ru/

Tr000419452);

CB060I[H0 PpacrpocTpaHsicMoe NpOrpaMMHOC O6€CHG‘IGHI/IeZ
1C pennpusitre § (yaeOHast Bepcus);
AnyLogic 7,

Bloodshell Dev C++;

Cisco Packet Tracer;

Oracle VM VirtualBox;

PSPP;

Python 3.7;

scilab 5.5.2;

Scribus 1.4.7;

Turbo Pascal 7;

Vmware Workstation.

Aymutopus Ne308

VYuebnas ayauropus 1-308

Kon-Bo mocaioynsix mect — 24

OcHaieHa y4eOHOW MeOeNbIo

Pabouee mecTo mpemnoaBarens

OxpaH

WnrepaktuBHas nocka Elite Panaboard UB-T880W ¢
aKyCTHUECKON CHCTEMO

[Mpoexrop Epson EB-440W

11 koMTIBIOTEPOB

CHCTeMHBIH OJI0K:

IMporeccop Intel(R) Core(TM) i5-2400 CPU @ 3.10GHz

8192 O3y

HDD O6sem: 500 I'b

Momnwutop DELL EX231W - 24 nroiima

JluieH3noHHOE MPOrpaMMHoe obecriedeHune:

Koncynpranr [Tnroc (JJorosop Ne 40814-64034/01.2020 ot
22.01.2020);

Visual Studio 2017 (Cy0auuieH3uoHHbIi 10oroBop Ne
Tr000419452);

Microsoft Office 2007 (roc. Koutpakt Ne 14/09 ot 14.04.2009);
Microsoft Windows 7 Professional (CyGnuiieH3n0HHBII T0r0BOp
Ne Tr000419452);

Kaspersky Endpoint Security 10 (Cy6nurieH3HoHHBIH g0r0BOp No
11-05/19);

CB00OIHO pacnpocTpaHsIeMoe MPOrpaMMHOE 00eCIIeYeHHUE:
Oracle VM Virtual Box;

scilab 5.5.2.

Aynutopus Ne306

VYuebnas ayauropus 1-306

Kon-Bo nmocazounsix mect — 19

OcHamrena y4ueOHON MeOenbro

PaGouee MecTo npenonaBartens

WurepaktuBHas gocka Elite Panaboard UB-T880W ¢
AKYCTHMUYECKON CHCTEMOM

IIpoexrop Epson EB-440W

12 xoMITBEIOTEpOB

CucrteMHbIi 0JI0K:

Iporeccop Intel(R) Core(TM) i5-2400 CPU @ 3.10GHz
8192 O3y

HDD O6sem: 500 I'b

MonuTop DELL EX231W — 24 nroiima

JIMIeH3NOHHOE IPOrpaMMHOe obecrieyeHHe:

Adobe Design Standart CS5.5 (Jorosop-odepra Ne Tr017922 ot
06.04.2011);

CorelDRAW Graphics Suite X5 Classroom License ML 15+1
(Horosop-otepra Ne Tr017922 ot 06.04.2011);

Koncynprant ITmtoc (JJorosop Ne 40814-64034/01.2020 ot
22.01.2020);

Visual Studio 2017 (Cy0nuiieH3noHHBIi 10roBop Ne
Tr000419452);




Microsoft Office Plus 2007 (roc. Konrpakt Ne 14/09 ot
14.04.2009);

Microsoft Windows 7 Professional (Cyb6nuiieH3uOHHBIH JOrOBOp
Ne Tr000419452);

Kaspersky Endpoint Security 10 (Cyonumnen3nonnstii jorosop Ne
11-05/19);

CB000OIHO pacnpocTpaHseMoe MPOrpaMMHOE 00eCIIeYeHHUE:

1C peanpusitue § (yaeOHast Bepcus);

Oracle VM VirtualBox;

Python 3.7;

Cisco Packet Tracer.

Aymutopust Ne402

VYuebnas ayauropus 1-402

Kon-Bo mocagounsix mect — 34
OcHaineHa y4eOHOI MeOesbo
Pabouee mecTo npenogaBaTens
WnrepaktuBHas nqocka Smart Board
IMpoexrop Epson EH-TWS535W

11 KoMIIBIOTEPOB

CucteMHbI# 070K 1:

IMporeccop Intel(R) Core(TM) i5-4570 CPU @ 3.20GHz
8192 O3y

HDD O6sem: 500 I'b

Momnwurop Viewsonic 23.6

CucTteMHbIH 070K 2:

IMporeccop Intel(R) Core(TM) i5-8400 CPU @ 2.80GHz
8192 O3y

SSD O6wem: 240 I'b

Axkyctuueckas cucrema 2.0

JInneH3MoHHOe IPorpaMMHOe obecredeHue:

Visual Studio 2017 (Cy0auiieH31MOHHBIH ToroBop Ne
Tr000419452);

Microsoft Office 2010 (Cy6nuueH3uoHHsIH goroBop Ne
Tr000419452);

Microsoft Windows 10 [{ist 06pa3oBaTenbHBIX yUpeKACHHMA
(Cy6nunensuonnsrii morosop Ne Tr000419452);
Koncynpranr [ntoc (JJorosop Ne 40814-64034/01.2020 ot
22.01.2020);

Kaspersky Endpoint Security 10 (Cy0iuneH3HoHHbIH 10roBop Ne
11-05/19);

CB00OOIIHO pacpocTpaHseMoe IPorpaMMHOe 0OeCIIeUeHHeE:
1C Ipenmpusitue 8.2 (yueOHas BepcHs);

Bloodshell Dev C++;

NetBeans;

Notepad++;

Python 3.7;

scilab 6.0.2;

Scribus 1.4.7.




7.

OIIEHKA KOMIIETEHIIUH 11O U3YYAEMOM JUCIIUILINHE

Ne Kpurtepun oueHku
«HEy/I0BJIETBOPHUTEIbHO» \ «YHOBJIETBOPUTEJILHO) | «XOPOILLO» «OTJIMYHO»
3HATH
1 CryneHnt HE cnocoben | CTyneHT YCBOMII ocHoBHOe | CTyneHT criocoben | CTyneHt 3HAeT, MMOHUMAET,
CaMOCTOSITEJILHO BBIICTIATH | COJICpIKAHUE MaTepuaia | CaMOCTOSITEILHO BBIJICJIATH | BBIJICNISACT TJIABHBIC MOJOXEHUS B
TJIABHBIE IOJIOKEHUS B U3YYEHHOM | AMCIUIUTMHBI, HO UMEET MPOOJIEMBI | TIIaBHbIE MOJIOXKEHUS B | U3yYEHHOM MaTepuaje U CrocoOeH
MaTepuae JUCIUTIIHHEL. B YCBOGHMHM wMaTepuana. lmeeT | H3y4eHHOM MaTepHale. JaTh  KPaTKyK  XapaKTEPUCTHKY
He 3naeT ocHOBBI MaTEMaTHKH. HECUCTEMATH3UPOBAHHBIC 3HAHMS | 3HAET OCHOBBI MAaTEMAaTHKHU. OCHOBHBIM HJESIM MPOPaOOTaHHOTO
00 OCHOBaxX MaTeMaTHUKH. Marepuaia IUCIUILIAHEI.
3HaeT OCHOBBI MATEMATHUKH.
YMETbH
2 Crynentr He ymeer pemars | CTyaeHT ucnbiTeiBaeT | CryneHT ymeer mno o6pasny | CryaeHt yMeEeT  pellarh
CTaHJApTHBIE TPOo(ecCHOHANbHBIE | 3aTPYIHEHUS B XOJE PEIICHHS | penaTh CTaHJApTHBIC | CTAaHJAPTHBIE TPO(ecCHOHATHLHBIE
3a/1ayl ¢ TPUMEHEHHEM METOJIOB | CTAaHAAPTHHIX MPO(eCcCHOHANBHBIX | MPOo(ecCHOHATBHBIE 3aJadyd ¢ | 33Jladd C MPUMEHEHHEM METOJOB
g depeHnnanbHbIX YpaBHEHHI. 3aa4 C MPUMEHEHHEM METOJOB | MPUMEHEHUEM MeTOJI0B | AuddepeHInanbHbIX YpaBHEHUH.
muddepeHnnanbHbIX YpaBHEHUN. | U depeHInaIbHBIX YpaBHEHUH.
BJIAJJETH
3 CryneHT He BIaJeeT HaBbIKAMU CryneHt BiageeT OCHOBHBIMU | CTyA€HT  BJIaACeT  3HAHUSMH CryneHt BJIAJIEET
TEOPETHUYECKOTO W IMPAKTHYECKOTO | HABBIKAMU  TEOPETUYECKOTO M | BCETO M3Y4YEHHOTO0 Marepuania, | KOHIENTYalbHO-ITIOHATUIHHBIM
MIPUMEHEHHUS 3a/1a4 | MPaKTUYECKOTO MPUMEHEHHUS 33/1a4 | BIaJIeeT HaBBIKAMHM | aIlllapaTOM, HAay4YHBIM SI3BIKOM M
g depeHnnanbHbIX YpaBHEHHI. muddepeHInanbHbIX YpaBHEHUH. | TEOPETUYECKOTO U | TEPMUHOJIOTHEN
MPAKTHYECKOTO IpUMEHEHHS | TPOPECCUOHATBHON JESITEIbHOCTH.
3a1a4 muddepeHnnanbabix | CTyAeHT  BlIaieeT  HaBBIKAMMU
yYpaBHEHUH. TEOPETUYECKOTO M MPAKTUYECKOTO

npuMeHeHust auddepeHnnanbHbIX
YpaBHEHUH.

KomrmeTeHIust niin ee 9acTh He
chopMupoBaHa.

KomnereHius wim ee 4yacthb
chopmupoBaHa Ha 6a30BOM
YpOBHE.

KOMHeTeHHI/IH nin €€ 4aCTb
C(I)OpMI/IpOBaHa Ha CpCAHCM

YPOBHE.

KomnereHtust nim ee yactb
chopMHUpOBaHa Ha BRICOKOM
YpPOBHE.




8. OBPA3OBATEJIBHBIE TEXHOJIOI'NH
WuTepakTuBHBIE 00pa30BaTEIbHBIC TEXHOJIOTUH, UCTIONb3YEMbBIE B ayIMTOPHBIX 3aHATHUSIX

U CaMOCTOSITENIHON paboTe 00ydJarommxcst — He MPEIyCMOTPEHbI

9. OHEHOYHBIE CPEJACTBA VIS TEKYIEI'O KOHTPOJISL
YCHEBAEMOCTH U TIPOMEXYTOYHOM ATTECTAIIUA

9.1. Opranu3anusi BXOJHOI0, TEKYIIEro H MPOMe:KyTOYHOI0 KOHTPOJIsI 00y4eHust
BxonHoe TecTupoBaHKE — HE IPEAYCMOTPEHO.
Texyiuit KOHTPOJIb — ONIPOC, KOHTPOJIbHAS padoTa.

[IpomexyTouHas aTTecTalus — 3K3aMeH.

9.2. TemaTruka pedepaToB, NPOEKTOB, TBOPYECKHX 3aJaHUil, 3cce M T.I. — HE
MIPEyCMOTPEHBI.

9.3. KypcoBast pa6oTra — He IpelyCMOTpEHa.

9.4. Bonipocsl K 3K3aMeHY:

1. YpaBHEHHS IEPBOTO MOPSIIKA, Pa3pelIeHHBIC OTHOCUTEIHHO TTPOU3BOTHOM.
2. YpaBHEHHS ¢ Pa3ACISIONTUMUCS IEPEMEHHBIMU U PUBOJIAIINECS K HUM.
3. JIuHeitHble ypaBHEHUS MEPBOro Nopsiaka. MeTo Bapualuy NOCTOSTHHOM.
4, VYpaBuenue bepnymnu. YpaBHenue Pukarru.
5. VYpaBueHust B mosiHbIX AuddepeHmanax. Heobxoaumoe W T0CTAaTOYHOE YCIOBHUE
Ditnepa. MHTErpupyrommuii MHOXKUTEb.
6. [TpuHIUI CKATBIX OTOOPAKESHU.
d
7. Teopema cyiecTBOBaHUS U €JUHCTBEHHOCTH PEILICHUS YpaBHEHUS d—y =f (X, y).
X
8. Teopema 0 HenpepbIBHON 3aBUCUMOCTHU pEIICHUS OT MapaMmeTpa U OT HadallbHBIX
YCJIOBHI.
dy
9. Oco06pie Touku. OcoObIe pelICHHs YpaBHEHUS o =f (X, y).
X
10.  Juddepenumanpupie ypaBHEHUS, HE Pa3pelICHHbIE OTHOCUTENILHO MPOU3BOAHON. MeTon
BBEJICHUS MapaMeTpa /Uil YypaBHEHUN BHUIA F(X, Y, y') =0.
11.  Vpasuenue Jlarpamxa, ypaBuenue Kiepo.
12. Teopema cymiecTBOBaHUS U €IMHCTBEHHOCTH PELICHUS YPaBHEHHUS F(X, Y, y') =0.
13. OcoOble TOUKH U 0COObIE PELICHUS] YpaBHEHUS F(X, Y, y') =0.
14. Ceenenue ypaBHEHUI N-ro nopsnaka k cucreme N nuddepeHnnanbHeIX ypaBHeHu 1-ro

opsaaKa. TeopeMa CYILICCTBOBAHUA n CAMHCTBCHHOCTH PCUICHUA YpaBHCHUA

y(”) = f(X, Yy Yo y(n—l) )

15.  IIpocrteiimme cirydan MOHUKEHHSI OPSAKA.

16.  Jluneiinsle nuddepeHMaTbHBIE YypaBHEHUS N-To nopsaka. CBoiicTBa TMHEHHOTO
oreparopa.

17.  Teopembl O pelIeHUSX JUHEHHOTO OJHOPOJAHOTO YpaBHEHUS N-TO TMOpsJKa.

@yH1aMEHTalIbHAsL CUCTEMA PEILIECHUN.

18.  ®opmyna Octporpaackoro—JInyBumis.

19.  JluneiiHble OAHOPO/HBIE YPABHEHUS C MOCTOSIHHBIMU Kod(duuuentamu. Pasnuunsie
Cllydau KOpHEH XapaKTepUCTHUECKOTO YPaBHEHUS.



20.  VYpaBuenus Diinepa. [IpeoOpazoBanue ypaBHeHHs Dijiepa B ypaBHEHHUE C IMOCTOSTHHBIMU
KO3 pUIHEeHTaMH.

21. JInHelHbIe HEOJHOPOAHBIE YPAaBHEHUs N-TO NOpsaKa. TeopeMsl O PELICHUIX JIMHEHHOTO
HEOJHOPOJHOIO YPaBHEHUS.

22.  Meroj BapHaluy MOCTOSTHHBIX.

23. JIuHelHble HEOJHOPOJHbIE YpaBHEHUS C MOCTOSIHHBIMU Kod3(pduuueHtamu. Meron
HEOTIPEICIICHHBIX KOAPPHUITUCHTOB.

24.  UnrerpupoBanue nuddepeHnuanbHbIX ypaBHEHUH py oMoty paaoB. [lepuonnveckne
peurenus mudHepeHIHATEHBIX YPaBHESHUH.

25. Meto1 Majioro napameTpa U ero IpuMeHEHNE B TEOPUH KBa3UJIMHEUHBIX KOJIeOaHUH.

26.  KpaeBas 3agauva.

27.  Pemenue kpaeBbiX 3amad merogoMm (ynknum ['puna. CpolictBa (ynkumm ['puna.
[Toctpoenue pynkuuu I'puna.

28. Cucremsl muddepeHInanbHbeIX ypaBHeHH. OCHOBHBIE NOHATHA. ['eomeTpuueckas u
¢buznueckas HHTEpIpeTaLMsl pELIeHHs CUCTEMBI TUPPepeHInaNbHbIX YPAaBHEHHI.

29.  HuTerpupoBaHME CHCTEMBI ITyTEM CBEJICHHS K OJTHOMY YpaBHEHHIO 00Jiee BEICOKOTO
MOPSIIIKA.

30.  HaxoxaeHune MHTErpUPYEMBIX KOMOWHAIIHH.

Bomnpocsl k 3k3ameny:

1. YpaBHEHHS IEPBOTO MOPSIIKA, Pa3pelIeHHBIC OTHOCUTEIHHO TTPOU3BOTHOM.
2. YpaBHEHHS ¢ PA3ACISIONTUMUCS TIEPEMEHHBIMU U PUBOJISIITAECS K HAM.
3. JIuHeitHbIe ypaBHEHUS MEPBOro Nopsiaka. MeTo Bapualuy NOCTOSIHHOM.
4, VYpaBuenue bepnymnu. YpaBHenue Pukarrtu.
5. VYpaBueHnust B mosiHbIX AuddepeHimanax. Heobxomumoe W T0CTAaTOUYHOE YCIOBHUE
Ditnepa. MHTErpupyrommuii MHOXKUTENb.
6. [TpuHIUIT CKATBIX OTOOPAKECHHIA.
d
7. Teopema cyiecTBOBaHUS U €AMHCTBEHHOCTH PEIICHUS YyPaBHEHUS d—y = f (x, y).
X
8. Teopema 0 HenpepbIBHON 3aBUCHUMOCTHU pEIICHUS OT MapaMmeTpa U OT HadallbHBIX
YCJIOBHI.
dy
9. OcoObie Touku. OcoOble pelieHus: ypaBHEHHS ™ =f (X, y).
X
10.  Juddepenumanbupie ypaBHEHUS, HE pa3pelIeHHbIE OTHOCUTEILHO MPOU3BOAHON. MeTon
BBEJICHUS MTapaMeTpa JUlsl ypaBHEHH BUIa F(X Y, y') =0.
11.  Vpasuenue Jlarpamxa, ypaBuenue Kiepo.
12. Teopema cymiecTBOBaHUS U €IMHCTBEHHOCTH PELICHUS YPaBHEHHUS F(X Y y) 0.
13. OcoOble TOUKH U 0COOBIE PELICHUS] YPaBHEHUS F(X, Y, y) =0.
14. Ceenenue ypaBHEHHI N-ro nopsnaka K cucreme N nuddepeHnnanbHbiX ypaBHeHu 1-ro

IopsaKa. TeopeMa CYLICCTBOBAHUA 151 CANHCTBCHHOCTH peaicHuAd YpaBHCHUA

y(”) = f(X, Yy Yo y(n—l) )

15.  IIpocrteiimme cirydan MOHUKEHHSI MOPSAKA.

16.  Jluneitnsle quddepeHnnanbHbe ypaBHeHHUs N-ro nopsaaka. CBoiicTBa JIMHEHHOTO
oreparopa.

17. Teopembl O pelIeHUSX JUHEHHOTO OJHOPOJAHOTO YpaBHEHUS N-TO TMOpsJKa.

@yH1aMEHTalIbHAsL CUCTEMA PEILIECHUN.

18.  ®opmyna Octporpaackoro—JInyBumis.

19.  JluneiiHble OJJHOPOJAHBIE YPaBHEHHUS C MOCTOSHHBIMHM KO3 duuuenTamu. Pazmnunsie
Cllydau KOpHEH XapaKTepUCTHUECKOTO YPaBHEHUS.



20.  VYpaBuenus Diinepa. [IpeoOpazoBanue ypaBHeHHs Dijiepa B ypaBHEHHUE C IMOCTOSTHHBIMU

KO3 pUIHEeHTaMH.

21. JInHelHbIe HEOJHOPOAHBIE YPAaBHEHUs N-TO NOpsaKa. TeopeMsl O PELICHUIX JIMHEHHOTO
HEOJHOPOJHOIO YPaBHEHUS.

22.  Meroj BapHaluu MOCTOSTHHBIX.

23. JIluHelHble HEOJHOPOJHbBIE YpaBHEHUS C MOCTOSIHHBIMU Kod(¢uuueHtamu. Meton
HEOTIPEICIICHHBIX KOAPPHUITUCHTOB.

24.  UnrerpupoBanue nuddepeHnuanbHbIX ypaBHEHUH py oMoty paaoB. [lepuonnveckne
peurenus mudHepeHIHATEHBIX YPaBHESHUH.

25. Meto1 Majioro napameTpa U ero NpuMEeHEHNE B TEOPUH KBa3UJIMHEUHBIX KOJIeOaHUH.

26.  KpaeBas 3agauva.

27.  Pemenue kpaeBbiX 3amad merogoMm (ynknum ['puna. CpolictBa (ynkumm ['puna.
[Toctpoenue pynkuuu I'puna.

28. Cucremsl muddepeHInanbHbeIX ypaBHeHH. OCHOBHBIE NOHATHA. ['eomeTpuueckas u
¢buznueckas HHTEpIpeTaLMsl pELIeHHs CUCTEMBI TUPPepeHInaNbHbIX YPAaBHEHHI.

29.  HuTerpupoBaHME CHCTEMBI ITyTEM CBEJICHHS K OJTHOMY YpaBHEHHIO 00Jiee BEICOKOTO
MOPSIIIKA.

30.  HaxoxaeHune MHTErpUPYEMBIX KOMOWHAIIHH.

31. Cucrembl TuHEHHBIX AUddepeHnalIbHbIX YpaBHEHUH. TeopeMbl O pelIeHus X CUCTEMbI

TUHENHBIX TuddepeHIanbHbIX YpaBHEHUH.
32. MeTto BapuaIiy IMOCTOSTHHBIX.

33. Cucrembl  JMHEHHBIX T depeHnnatbHbIX YpaBHEHUN c IIOCTOSIHHBIMHU
KodpdunmeHTamMu. Pa3znyHble cydan KOpHEH XapaKTepUCTUIECKOTO YPaBHEHUSI.

34. Omnpenenenne yCTOWYMBOCTH PEIICHUS cucTeMbl MU hepeHIInanbHbIX YPAaBHEHHH 110
JIsamyHoBY.

35. Onpenenenre aCHMITOTHYECKON yCTOWYMBOCTH. ToUKa MOKOSI.

36.  Tlpocreiimmie TUIBI TOYEK MOKOS.

37.  Bropoii meron JlamyHnosa. Teopema JIsamyHoBa 06 yctoitunBoctu. Teopema JlssmyHoBa 06
ACUMITOTUYECKOW YCTOMUHUBOCTH.

38. Teopema YeTaeBa 0 HEYCTOMUNBOCTH.

39.  HccnenoBaHue Ha yCTOMYMBOCTS 110 TIEPBOMY MTPHUOIHKEHUIO.

40. Teopema JlsamyHoBa 00 McCaEAOBAHUH 110 IEPBOMY MTPUOIMIKESHHUIO.

41. [Ipu3Haku OTPHUIIATEIPHOCTH NIEHCTBUTEIIBHBIX YacTel BCEX KOPHEH MHOTOwIeHa. Teopema
I'ypBuna.

42. Cniyqait masioro ko3 duimenTa npy mpou3BOAHOM BBICIIETO TMOPSIKA.

43. Onpenenenre yCTOMYMBOCTH MIPU MMOCTOSIHHO JIEHCTBYIOIIUX BO3MYIIEHUSX. TeopeMa
Mainkuna.

44. Teopema KoBaneBckoil O CyIIeCTBOBaHMM U €AMHCTBEHHOCTH PEIICHUS ypaBHEHHUS B
YaCTHBIX MTPOU3BOIHBIX.

45. JIuHeliHble OJHOPOAHBIC U KBAa3WJIMHEHHBbIC ypaBHEHHS B YACTHBIX MPOU3BOIHBIX IEPBOTO
MOpsiiKa. XapaKTepUCTUKU ypaBHEHUH.

46. Teopema 006 00111eM pellIeHHH YpaBHEHUS 2 X_(X X e, X ) a =0.

o i12 n ox.

47. OmHOpOHBIE M HEOJHOPOJHBIE YpaBHEHUS B YACTHBIX MPOU3BOJHBIX OT (QYHKIUU N
MIePEMEHHBIX.

48. BapuannonHoe ucurcienue. Bapuamus ¢pyHkInoHana u ee CBOMCTBRA.

49. OcHOBHas TeopeMa BapHAIIMOHHOTO UCYUCIICHUSI.

50. OcHoBHas JeMMa BapUaAIlMOHHOTO UCYUCIICHUS.

51. Ilpocteifmass 3amaya BapUAIMOHHOTO MCUUCICHHMS C HEMOJBI)KHBIMU TpaHUILIAMHU.
VYpaBHeHnue Ditnepa.

52. Tlpocrteiimue cydyan UHTETPUPYEMOCTH YpaBHEHUS Didepa.



53.

54.

55.

56.

57.
. Teopema 00 »skcTpemyme ¢yakmuonama “F\X, Y,y ,..¥,Y,.,Y JdX mpu Hamuuuu

59.

X1

DyHKUNOHAIIBI BUAA J- F(X, Yir Yareeo Yoo Yiseens Yn )dx . Cucrema ypaBHeHuil Ditnepa.

OyHKIMOHAIBI, 3aBUCALIME OT IMPOM3BOJAHBIX 0OOJiee  BBICOKOTO  MOpsAKa —

X1

I F (X, Y, ¥ YO )dx. Vpasnenue Ditnepa—Ilyaccona.

CDYHFIII/IOHEUH)I, 33BUCAIIME OT (DYHKIMHA HECKOJIBKUX HE3aBHCUMBIX TIEPEMEHHBIX —
07 01

H Flx,y,z, _,__ |dxdy . YpaBuenue OCTporpajckoro.
s U Xy

[Ipocreiiias 3aga4ya ¢ MOJBMKHBIMU TPAaHULIAMU. Y CIIOBHE TPAHCBEPCAILHOCTH. Y CJIOBHE
TPaHCBEPCAIBHOCTH.

Bapuarnmonnas 3a1aua Ha ycJIOBHBIN SKCTpeMyM. CBsi3u Buja (o(X, Y1, Y2u o yn): 0.

1 2 n 1 n
Xo

yenosuit @i(X, Yy, Yoreors Yo )=0 (i=1,2,...,m; m<n).
N3onepumerprueckas 3aaada.

9.5. KoHTpOJIb 0CBOEHHUSI KOMIIETEHIIHIt

Buja xonTpos KonTtposmmpyemsbie Tembl KoMnereHuun, KOMIIOHEHTHI
(pa3nenl) KOTOPBIX KOHTPOJHUPYIOTCH

Onpoc 1,2,3,4,5,6,7,8,9 OIIK-1, OIIK-3. TIK-2

Konmponvnas paboma 1,2,3,4,5,6,7,8,9 OIIK-1, OIIK-3. [1IK-2




JUCT PETUCTPAIIMA U3MEHEHUM

n/n

Homep u para nporokoiia
3acemaHus Kadenpol

[IepeueHb U3MEHEHHBIX
IIynkros

IToamuce

3aBE/IYIONICTO
kadenpoit
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