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1. HEJIX OCBOEHUA JUCHUIIJINHBI

Lensimu ocBOCHHSI TUCTUTUTUHEI «JluddepeHnnaabHbie ypaBHEHUS SBISTFOTCS:
- (opMHUpOBaHKE 3HAHHUI IO OOBIKHOBEHHBIM TU(D(PEpeHIINAIBHBIM YPaBHEHUSIM, HEOOXOIUMBIX
JUTSL PEIICHUS 33]1a4, BOZHUKAIOIIUX B MPAKTHUECKOU IeATEITbHOCTH;
- Ppa3BUTHUE KaK aHAJTUTUYECKOTO, TAK M TEOMETPUIESCKOTO MBIIUICHUS;
- pa3BUTHE JIOTUYECKOTO MBIIIICHUS ¥ MATEMAaTUIECKON KYJIBTYPHI;
- 00001IeHNEe U pa3BUTHE OCHOBHBIX IMOHITUH MaTEMaTHYECKOTO aHATN3a.

HpI/I JTOM 3adauamu JUCHUITIIIMHBI ABJIAIOTCA:

- BBIpa0OTaTh MNPAKTUYECKHE HABBHIKM B pEIICHUH U HUCCIeAoBaHUM auddepeHnnanbHbIX
YPaBHEHMH ONMUCHIBAIOLIUX BOIIOLMOHHBIE IPOLIECCHI B Pa3IMYHBIX 00JaCTAX €CTECTBO3HAHMSL.

2. MECTO JJUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM ITIPOT PAMMBI

2.1. MucuunnnHa «/JuddepeHunansupie ypaBHEHUS» OTHOCUTCS K 00s3aTENbHOM 4YacTH
broka 1 Jlucuuruinnael (MOJIyJIM) U KMEET TECHYIO CBSI3b C APYTUMU AUCITUIUTMHAMMU.

2.2. B rtabnuue TpHBEACHbl MPEALICCTBYIOIIME U  TMOCIEAYIONIME JUCIMILTUHBL,
HanpaBJIeHHbIC HAa (OPMUPOBAHWE KOMIICTCHIMK JWCIMILIMHBI B COOTBETCTBUH C MAaTpPHIICH
kommerennui OIT.

[IpenmecTByiomue 1 nocjaeaywume TMCHUNIHHDI,
HaNpaBJeHHbIe HA (POPMHUPOBAHUE KOMIIETEHIM I

No
/ [IpeniecTByOIHE TUCIUATUTHHBI [MTocaemyromue TUCIUITIHHBI
/i
1. KoMIutexkcHblil aHamus MaremaTHuecKue MEeTo Il 00padOTKH
uHGOPMAIIUN U IPUHSTHUS PEIICHU




3. HINTAHUPYEMBIE PE3YJIBTATbBI OB YYEHUSA

[lmanupyemble  pe3ysbTaTbl  OCBOEHHUS

obpa3zoBatenpHON mporpammbl  (OIT) —

KOMIIETCHIIMH OOYYaIOMIUXCSl OMPECNIAIOTCS TPEOOBAaHHUSAMH CTaHAApTa I10 HAIPAaBJICHHUIO

noarotoBkn  01.03.02 Ilpuknagnas wmaremaTnka U uHpopMatHka U (HOPMUPYIOTCA B

COOTBETCTBUM ¢ MaTpulei kommereHuit OI1

Ne Homep/ HaumenoBaHmue B pe3yabTare M3y4eHus: AU CHUINIMHbBI
/i HHEKC KOMIIETEHI[UH o0y4arouuecst {0JKHbI:
KOMIIeTeHLINH (WM ee 4acTH)
1 2 3 4
2 OIIK-1 Criocoben npumenaTs | OIIK-1.1 O6mamaer 6a30BBIMH 3HAHUSMH, I10-

MaTeMaTHYeCKUX H
€CTECTBEHHBIX  HAyK,
HCIOTb30BATh ux
npodeccuoHaIbHON
JeSTEIbHOCTH

(bYH,Z[aMeHTaJ'H)HLIC 3HAHHA,
MOJIY4YCHHBIC B obmactu

Jy4eHHBIMH B OOJACTH MAaTeMaTHYeCKHX U
(MIIM) eCTECTBEHHBIX HAYK

OIIK-1.2 Hcnons3dyer B mpodhecCHOHATBHOMN
JeSATeIbHOCTU 3HaHMSI, TIOJTy4YEeHHBIE B 00JIacTH
MaTeMaTU4YeCKUX U (WIM) ECTECTBEHHBIX HAyK

OI1K-1.3 OcymecTBisieT BBIOOP METOIOB pe-
IICHHs 33134 MPO(ECCHOHANBHON NesTeNbHO-
CTH Ha OCHOBE TEOPETUYECKHX CBEJICHUI




4. CTPYKTYPA U COAEPKAHUE JUCIIUITJIMHBI

4.1. OFbEM JUCHUIJIMHBI U BUbI YYUEBHOMN PABOTHI

Buj yueOHoi padoThl Bcero yacos CeMeCTpLI*
Ne 5 Ne 6
4acoB 4acoB

1 2 3 4
AyauTopHasi KOHTaKTHasi pabora 126 o4 72
(Bcero)
B ToM uucne:
Jlexmmm (J1) 72 36 36
[TpakTuaeckue 3anustus (I13), 54 18 36
Cemunapsl (C)

Jlaboparopusie padboTs (JIP)

KonTakTHas BHeayAuTOpHasi 3,5 1,5 2
pabora, ¢ mom uucne:

WNHauBunyanbHbIE U IPYIIIIOBHIE

KOHCYJIbTAallUU
CamocrosiTesibHas pa6oTa 95 52 43
(CPO) (Bcero)
Pacyemno-epaghuueckue pabomut (PI'P) 30 18 12
Iloozomoska k 3anamusam (113) 28 16 12
IToaroToBka Kk TECTOBOMY KOHTPOJIIO 17 6 11
IToaroToBka K KOJJIOKBUYMY 20 12 8
IMpomexkyTou | sx3ameH (D) 3a0, 2(27) 3a0 9(27)
HasA B TOM 4YucJjie:
aTrecranus [Tpuem 3adera ¢ 0,5 0,5 -
OLICHKOU
ITpuem 3k3., gac. 0,5 - 0,5
Koncynpranus, 2 - 2
gac.
CPO, uac. 245 - 24,5
HUTOro: 4acoB 252 108 144
Obmas 3a4. e]I. 7 3 4
TPYA0EMKOCTh




4.2. COAEP KXAHUE JUCHUIIJINHbI

4.2.1. Pa3pnennl (TeMbl) TUCHUIINHBI, BUABI Y4eOHOI 1esiTeIbHOCTH U (OPMBbI KOHTPOJIA

Buabl yueOHoiI1 1esiTeIbHOCTH,
Ne BKJIIOYasl CAMOCTOSITEIbHYIO ®opmbl
11; HaumenoBaHue pasjaeia padoTy o0yuaommxcs TeKyleHl u
I AUCHUILIUHBI (B 4yacax) NPOMEKYTOYHO
I Jap | m3 CP | Bcer | W aTrecTanuu
0 0
1 2 3 4 5 6 7 8

Cemectp 5

1. | Auddepenunanbupie 10 6 18 34 | KomnokBuym,
YPaBHEHMs 1ePBOIO MOPSIKA.

pacueTHo-
rpadudeckas
pabota (PI'P),
TECTOBBIN
KOHTPOJIb.

2. | InddepeHuuanbHbie 12 6 18 36 | KomnokBuym,
YPaBHEHHS BbICIIUX pacueTHo-
NOPSIAKOB. rpaduyaeckas

pabora (PI'P)
TECTOBBIN
KOHTPOJIb

3. | JIuneiinbie 14 6 16 36 | KomnokBuywm,
auddepeHunaibHbIE pacdeTHO-
YPABHEHHS BTOPOT0 MOPSAIKA. rpaduyeckas

pabota (PI'P)
TECTOBBIN
KOHTPOJIb

4. | KonTakTHass BHeayAMTOpHasi 1,5 | uHauBUAYaIbH

pa6ora bIe U
IpyNIOBbIE
KOHCYJIbTaI[U1

5. | IlpomexyTouHas aTTecTalus 0,5 | 3a0

Hroro 3a 5 cemectp 36 18 | 52 | 108

Cemectp 6

6. | Cucremsl 18 18 | 20 56 | KonTponbHbIe
aupdepeHuHaNbHBIX BOIIPOCHI,
YPABHEHHIA. pacyeTHo-

rpaduueckas
pabota (PI'P)
TECTOBBIN
KOHTPOJIb




7. | YcToi4YuBOCTD perieHuii 18 18 | 23 59 | KomnokBuym,
au¢pdepeHuHATbHbIE pacyeTHo-
YPABHEHHUS. rpaduueckas

pabora (PI'P)
TECTOBBII
KOHTPOJIb

8. | KonrakrHas BHEAYAUTOpHAs 2 | MHOUBUAYAIbH

pabora blE U
IPYIIIOBbIE
KOHCYJIbTAlIN

9. | IIpomexxyTouHas arTecTanus 27 | Ox3ameH

HTtoro 3a 6 cemecTp 36 36 | 43 | 144

HToro 3a roa 72 54 | 95 | 252

4.2.2. JleKIHOHHBIH KYpC.

Ne HanmeHnoBaHMe TeMbl Bcero
Conep:xkanue JeKuuu
n/n JIEKIMHU 4acoB
1 2 3 4
Cemectp 5
1. JAudpepenunanbHbIe OcHoBHBIE NOHATHUSA Teopuu | 10
YPAaBHEHUA NEPBOro aupdepeHINATBHBIX  YPABHEHHIA.
NOPSAIKA. 3amgada Ko VIS
nuddepeHIaIbHOTO ypaBHEHUS
nepBoro mnopsiaka.  DopmMyIupoBKa
TEOPEMBI CyILIECTBOBaHUS u

€IMHCTBEHHOCTH pEIIeHUs 3ajauu
Komm.

Auddepenunanbubie  ypaBHeHHS
NepBoro NnopsiAKa: C
pa3IeNAOMHUMUCS NIEPEMEHHBIMH,
OJIHOPOAHBIE M TNPUBOASAIIUECT K
OJIHOPOIHBIM.

JIuHeliHble ypaBHEHHSl IIE€PBOIO
nopsiAka, ypapHenune bepnyiim.
YpaBHeHus B TTOJTHBIX
g depeHnmanax.

IIpudau:keHHOEe  MHTErpUpOBaHHUe
AupdepeHIHANbHBIX  YPaBHEHUI
NepBoro nopsiAka MeTo0M
H30KJIHH.




2. JuddepenunanbHbie
YPaBHEeHHs BbICIIHMX
MOPSA/IKOB.

JudpdepeHunanbHbie  YpaBHEHHS
BbICHIUX MOPAAKOB. 3agaya Komm.
DopMyIIHpOBKa TEOPEMBI
CYLIECTBOBaHMsSI U €IAMHCTBEHHOCTHU
pemenus 3amaun Komm. OOmee u
gacTHoe pemieHus. OOmuii ¥ YaCTHBINA
MHTETpaJIbl.

Anddepenuuaibubie ypaBHeHHUSs,
JAONMYyCKaIOIHe NOHNKEeHNe
NOpsAKA.

Jlunetinpiii tuHepeHnnanbHbINA
oreparop, ero ceorcrna. JInneitHoe
onHOpoaHOe nuddepeHImanIbHoe
ypaBHEHHUE, CBOMCTBA €0 PELICHUI.
JIuneliHO-3aBUCUMBIE M JIMHEWHO-
HE3aBUCHMbIE  CHCTEMbl  (DYHKIMIA.
Heobxomumoe  ycinoBue JIHMHEHHOM
3aBUCUMOCTH CUCTEMBbI (DYHKIHUI.
VYcnoBue JIMHEWHOW HE3aBUCUMOCTH
pelIeHU JTMHEHHOro OJHOPOJHOTrO
QG epeHIaIbHOTO YpaBHEHUSI.
Jluneiinoe OJTHOPOJHOE
g depeHImaIbLHoe YpaBHEHUE.
dyHnaMeHTaIbHAsA CUCTEMA PELICHUH.
CtpyKkTypa 001Iero peneHusl.
JluneliHoe = HeogHOpoxHOE  AH(.
ypaBHenue.  CtpykTypa  001ero
peLeHus.

Meron Jlarpanxa BapHaluu
IIPOU3BOJIBHBIX TIOCTOSIHHBIX.
JInnelinbie OJHOPO/HBIE
muddepeHMaIbHble  ypaBHEHHS ¢
MTOCTOSITHHBIMH KOd(ppuIMEeHTaMH
(cayuqait IIPOCTBIX KOpHEN
XapaKTepUCTUUECKOIO ypaBHEHUS).
JInnennbie OJHOPOIHEIE
mubdepeHMaTbHble  YPaBHEHUSI C
MIOCTOSIHHBIMH k03 punmenramu
(cmyuait KpaTHBIX KOpHei
XapaKTEPUCTHUUECKOTO YPABHEHMS).
JInnelinbie HEOJHOPOIHBIE
muddepeHMaIbHble  ypaBHEHHS ¢
MTOCTOSITHHBIMH KoahduLIMEeHTaMH.
MeTton moabopa.

12

3. JInneiinbie
aupepeHunaTbHBIE
YPaBHEHUsSI BTOPOIo0
NMOPAIKA.

[IpeoOpazoBanus  ypaBHEHMH U
CBOMCTBA UX PELICHUU

[TocTpoenne pemieHus JTUHEWUHOTO
YPaBHEHHS B BUJE CTEIEHHOIO pAJa.
YpaBHeHue DpH.

14

Hroro 3a S cemecrp:

36

Cemectp 6




4. | Cucrembl CucreMbl TUHEHHBIX TUQ. 18
auddepeHunaIbHBbIX ypaBHeHuH. 3anaya Komm.

YPABHEHMIA. Pemenue ofHOPOJHOTO MaTPUYHOTO
YpaBHEHUS.
NmMnynscHass  Marpuna.  Pemienue
HEOJHOPOJIHOTO MaTpUYHOTO
YpaBHEHHSI.
Jlunetinbie cuctemMbl qud. ypaBHECHUI
C TMIOCTOSTHHBIMH KO3 PUIIEHTAMH.

5. | YeToiunBOCTh [ToHsiTHE YCTOMYMBOCTH PELICHHUS. 18
peuieHuni VY CTOWYMBOCTD PEIIEHUH JINHEHHBIX
aupepeHunATbHBIE OJHOPOJHBIX CUCTEM
YPABHEHHUH. muddepeHIaTbHBIX YpaBHEHUH.

Kpurepuii ycTOH4MBOCTH 110 IIEPBOMY
MPUOJIMKECHHUIO.
HToro 3a 6 cemecTp: 36
Hroro 3a roxa: 72
4.2.3. JIabopaTOpHbBIil NPAKTHKYM.
He npeanomnaraercs.
4.2.4. llpakTyeckue 3aHATUS
Ne
o/ HaumenoBanue pasjaesia HaumenoBanue u conep:xxkanue | Bceero
I AUCHHUILIMHBI NPaKTHYeCKOI0 3aHATHS 4acos
1 2 3 4
Cemectp 5
1. | Juddepenunansubie ypaBHenusi | OcHOBHbIe NOHATHS Teopuu | 6
NepBOro MopsiaKa. auddepeHunaAIBLHBIX
ypaBHeHuii. 3ajgaua Komu mis
nu¢depeHIHaTBEHOTO
YPaBHEHHs NIEPBOrO MOpPSAKa.
DopMyIIHpOBKA TEOPEMBI
CYILLIECTBOBaHUS u
€IMHCTBEHHOCTH pelieHus
3amaun Komm.
JudpdepeHunanbHbIe
YPABHEHHS NEPBOro MOPSiAKA:
c pa3aenaomuMucs

[IEPEMEHHBIMHU, OJHOPOJIHBIE U
MPUBOJAIINECS K OJHOPOIHBIM.
JIuneineie YPaBHEHUA
NepBOro MopsjiKa, ypaBHeHHe
bepnyJin.

VYpaBHeHust B TTOJIHBIX
muddepeHnmanax.
IIpubaunkennoe
HHTErPUPOBaHHE
aupdepeHuHaNbHbIX
YPABHEHHIl NEPBOro IMOPsAKa




METOAO0OM HU30KJIMH.

JAunddepenunaibHubie ypaBHeHUs
BbICIIMX MOPSI/IKOB.

JAnddepenunanbubie

YPaBHeHHS BBICIINX
nopsiakoB. 3agaya Komm.
®opMyIIHpOBKa TEOPEMBI
CyILLECTBOBaHUS u
€AMHCTBEHHOCTH pelieHus

samaun Komm. OOmee u
gacTHoe pemeHus. OOmuid u
YaCTHBIM HHTETPAJIbIL.
JAunddepenunanbubie
YPaBHEHHUS, J0NYCKAIOIIHE
NMOHMKEHHU e NMOPSI/IKA.
JInHenHbI
nuddepeHIaIbHBINA OTIEpaTop,
ero cBoiicTa. JInneitHoe
OJIHOPOJHOE
muddepeHmaIbsHoe ypaBHEHHE,
CBOIICTBA €r0 PEIICHUH.

JInHeHO-3aBUCHMBIE u
JTUHEIHO-HE3aBUCUMBIE
CHUCTEMBI GyHKIUI.
Heo0xomumoe yCIIOBUE
JIMHEHOMN 3aBUCUMOCTH
CUCTEeMbI (QYHKITUH.

VYcenosue JIMHENHOMN
HE3aBHCUMOCTH peleHui
JIMHENHOT O OJHOPOIHOTO
TG hepeHIaIbLHOr0
ypaBHEHUS.

JInneitnoe OZHOPOAHOE
muddepeHIanbHOe ypaBHEHUE.
dyHaamMeHTaIbHas cucreMa
pemenuii. CTpykTypa o01iero
peueHusl.

Jluneiinoe HeomHOpoaHOE THU(.
ypaBHeHHe. CTpykTypa 00Iero
pereHws.

Meron Jlarpanka Bapuanuu
MPOU3BOJILHBIX TTOCTOSHHBIX.
JIuneitHbpie OZHOPOIHEIE
nuddepeHanibHbIe YpaBHEHUS
c MOCTOSIHHBIMH
Koa¢pduLmeHTaMu (cmyuait
MPOCTHIX KOpHEH
XapaKTEPUCTHIECKOTO
ypaBHEHUS).

JInnelinble OJTHOPOJHBIE
muddepeHIaIbHbIe YpaBHEHUS
c MTOCTOSTHHBIMH
K03 punreHTamMu (cmyyaii

10



KpaTHBIX
XapaKTePUCTHYECKOTO
YpaBHEHHS).
JInnenHbie HEOJTHOPOJIHBIC
muddepeHaIbHbe YpaBHEHUS
c HOCTOSIHHBIMU
KO3 pHUIIHEHTAMH. Meton
noabopa.

KOpHEH

Jluneitnbie nuddepeHnuaibHbIE
YPaBHeHHsI BTOPOr0 MOPSAIKA.

3.1. [IpeobpazoBanus
ypaBHEHUH U CBOWMCTBa UX
peleHuit

3.2.  TloctpoeHne  pemieHHs
JUHEHHOTO YpaBHEHUS B BUJC
CTETNEHHOTr0 psijia.
3.3.YpaBHenue DiipH.

Hroro 3a 5 cemecTp

18

Cemectp 6

4.

Cucrembl 1udpepeHInAIBHBIX
YPaBHEHHUIA.

CucreMbl TUHEHHBIX TU.
ypaBHeHu#. 3anaya Komm.
Pemmennie oqHOpPOAHOTO
MaTpPUYHOTO YpaBHEHUS.
NmnynscHas MaTpHIia.
Pemienue HEOHOPOIHOTO
MaTPUYHOTO YPABHEHHS.
Jluneiinbie cuctemsl aud.
YpaBHEHUH C TTOCTOSTHHBIMU
KO3 pHUIHEHTaMH.

18

YcronunBoOCTDb pelieHnH

aupdepeHIHATbHbIC YPABHEHU.

ITonsATHE YyCTOWYUBOCTU
pemeHus. Y CTONYMBOCTb
pELICHUH JIMHEWHBIX
OJTHOPOJIHBIX CUCTEM

TG depeHIaTbHbIX
YpaBHEHUM.

Kpurepuii ycToi4MBOCTH 1O
MIEPBOMY NPUOIIMKEHUIO.

18

Hroro 3a 6 cemecTp

36

HUTOI'O 3a roa

54

4.3. CAMOCTOSATEJIBHASA PABOTA OBYYAIOILIEI'OCHA

Ne
n/n

HaumenoBanme pa3jaesna
AMCHUILIMHBI

Buasr CPO

Bcero
4acoB

1

2

3

Cem

ecTp 5

1.

JuddepeHunanbHbIe
YPaBHEHHUH MEPBOI0 NMOPAIKA.

1.1 | [logroroBka K 3aHATHUSIM
(IT3).

1.2 | [ToaroToBKa K KOJJIOKBHYMY.

Pacuetno-rpaduueckas
pabota (PI'P)
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1.3

IloaroroBska K 3aHATUIM

(I13).

PacuetHo-rpaduyeckas
pabota (PI'P)

1.4

IloaroroBka K 3aHATUIM
(I13).

HOI[I‘OTOBKa K KOJILIOKBUYMY.

IloaroroBka K
TECTUPOBAHUIO

PacuetHo-rpaduyeckas
pabota (PI'P)

JudpdepeHunanbHbIe
YPABHEHMS BBICIIHMX
NOPAJKOB.

2.1

IloaroroBka K 3aHATUIM

(I13).

2.2

IToaroToBKa K KOJUIOKBUYMY.

Pacuetno-rpadpuueckas
pa6ora (PI'P)

2.3

IloaroroBka K 3aHATUIM

(I13).

PacuetHo-rpaduyeckas
pabota (PI'P)

2.4

HOI[I"OTOBKB. K 3aHATUAM
(IT3).

IToaroToBKa K KOJUIOKBUYMY.

IloaroroBka K
TECTUPOBAHUIO

PacuetHo-Tpaduueckas
pabota (PI'P)

JIuneinoie
au¢pdepeHuHATbHbIE
YPaBHEHUS BTOPOIo NOPAAKA.

3.1

HOI[I"OTOBK& K 3aHATUSAM
(113).

Pacuetno-rpaguueckas
pabota (PI'P)

3.2

IToaroToBKA K KOJUIOKBUYMY.

Pacuetno-rpaduueckas
pabota (PI'P)

3.3

IToaroroBka K 3aHATUSIM

(IT3).

IloaroroBka K
TECTUPOBAHUIO

Pacuetno-rpaduueckas
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| [ [ paGora (PTP)

HToro 3a 5 cemectp 52
Cemectp 6
4. | Cucrembl 4.1 | IloarotoBka K 3aHSTUSM
nuddepeHINATBHBIX . (I13). 2
YPABHEHMH. 4.2 | IloarotoBKa K KOJUIOKBUYMY. 2
PacuerHo-Tpaduueckas 2
pa6ora (PT'P)
4.3 | [loaroToBKa K 3aHATHSIM 2
(I13).
2
PacuerHo-rpaduueckas
pabota (PI'P)
4.4 | IloaroroBka K 3aHATUSIM
(I13). 2
[TonroroBka K KOJUIOKBUYMY. 2

[ToaroroBka k
TECTUPOBAHUIO 4

PacuetHo-rpaduueckas

pabota (PI'P) 2
5. | YcroiiunBoCTh pelieHuii 5.1 | IloaroroBka K 3aHITUIM
nuddepeHunaIbHbIE (I13). 2
YPABHEHHUS.
Pacuetno-rpadpuueckas
pabota (PI'P) 2
5.2 | IloaroToBKa K KOJUIOKBUYMY. 4
Pacuetno-rpaguueckas
pabota (PI'P) 2
5.3 | [logroroBka K 3aHITHIM
(I13). 4
PacuetHo-rpaduueckas
pabota (PI'P) 2
[ToaroroBka k 7
TECTUPOBAHUIO
HToro 3a 6 cemecTp 43
HToro 3a roa 95

5. HEPEYEHDb YYEBHO-METOAUYECKOI'O OBECIIEYEHMUAA JJIA
CAMOCTOATEJBHOU PABOTHI OBYYAIOLIUXCHA ITO JUCHUITJIMHE

5.1. MeToaudeckue yKazaHusi JJisl HOATOTOBKHU 00Y4alOIIMXCs K JIEKIIUOHHBbIM 3aHATUAM

Jlexuu COCTaBIISIOT OCHOBY TEOPETHYCCKOTO OOYYCHHS M JAIOT CHCTEMAaTH3UPOBAaHHBIC
OCHOBBI HAyYHBIX 3HAHUWH MO JUCIMIUIMHE, PACKPHIBAIOT COCTOSIHUE W MEPCIEKTUBBI PA3BUTHS
COOTBETCTBYIOIICH 00JacCTH HAyKH, KOHICHTPUPYIOT BHUMaHHWE OOYyYarolmMUXCs Ha Haubolee
CJIOKHBIX U Y3JIOBBIX BOMPOCAX, CTUMYJIMPYIOT WX aKTUBHYIO MTO3HABATEIHHYIO JIEATEILHOCTh U
CIocOoOCTBYIOT (POPMUPOBAHHUIO TBOPUECKOT'O MBIIITICHHUS.
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BenymmuM MeTronoM B JIEKIMH BBICTYNACT YCTHOE H3JI0KEHHE Yy4eOHOro MaTepuana,
COIIPOBOKIAIOIEECS NCIIOIb30BAHUE MYJIBTUMEINA ANIAPATYPHI.

Jlexuust sIBISICTCSI UCXOAHOM (hOPMOI Bcero yueOHOTo mpoliecca, UrpaeT HaIPaBIISIONIYIO
U OPraHU3yIOLIYI0 POJIb B CaMOCTOATENBHOM M3y4EHHUH IpenMeTa. Baxuelmas poib JEKIUH
3aKJIF0YAETCs B IMYHOM BO3JICHCTBUY JIEKTOpA HA ayAUTOPUIO.

OcHOBHas AUJAaKTHUYECKas LeJb JIEKIUU - 00ecledeHne OPUEHTUPOBOYHON OCHOBBI JAJIS
JanpHEHIIero ycBoeHUs ydeOHoro warepuana. llocTpoeHue JeKIUi 1O  JUCHUIUIMHE
«uddepeHnmanbable ypaBHEHUs» OCYILECTBISAETCS  HAa OCHOBE IPUHIMIIOB HAyYHOCTH
(mpearmonaraeT BOCHMTAaHUE JAUAICKTHUECKOTO MOJX0/a K M3Y4aeMbIM MPEAMETaM U SBICHUSM,
JMAJIEKTUYECKOr0 MBIIIICHHsI, JOPMHUPOBAHUE MTPABUIIbHBIX MPEACTABIECHUHN, HAYYHbIX TOHITUN
¥ YMEHHS TOYHO BBIPA3UTh UX B OMPEICICHUAX U TEPMHUHAX, IPUHATHIX B HAYKE)

Ha nekuusx packpbIBalOTCS OCHOBHBIE TEOPETUYECKUE ACIEKThI, IPUBOAATCS IMPUMEPbI
pean3alyy Ha MPaKTHKE, OCBEIAeTCsl JOCTUTHYTHIA YPOBEHb (hOpMalln3alui JAESATEIbHOCTH 110
aBTOMaTHU3allMU IIPOLIECCOB.

Crenuduueckoil 4yepToil M3ydeHHsI JTAHHOTO Kypca SIBJISETCS TO, YTO IMPHOOpeTeHue
YMEHUH M HaBBIKOB pabOThl HEBO3MOXKHO 0€3 CHUCTEeMaTHYECKOW TPEHUPOBKHU, KOTOpas
OCYIIECTBIISICTCS HA MPAKTUYECKUX 3aHATHUSIX.

OcCHOBHOE BHHUMaHHME B JIEKIUH COCPEAOTauMBAeTCd Ha TJIyOOKOM, BCECTOPOHHEM
PacKpBITHH TJIAaBHBIX, Y3JIOBBIX, HAM0OJIEE TPYJHBIX BOIPOCOB TEMBI. YK€ HAa HaYaJILHOM JTare
HOJArOTOBKH JIEKIIMU PELIAETCs] BOIPOC O COOTHOLIEHUH MaTepHaIOB yUeOHUKA U JIEKLIUH.

Hnst Toro urtoObl Jiekiusi s oOywaromierocs Obula MPOAYKTHBHOM, K HEM Halo
roToBUThCs. [10ArOTOBKA K JICKIIUH 3aKJIFOYAETCS B CIEIYIOILEM:

- y3HATh TeMY JIEKIUH (110 TEMAaTUYECKOMY TUIaHy, TI0 HHPOPMALIUH JIEKTOPa),
- IPOYUTATh YU€OHBIH MaTepHal Mo y4eOHUKY U yUeOHBIM TOCOOUSIM,

- YSICHUTh MECTO M3y4aeMOi TEMBI B CBOEH MPO(ECCHOHATBLHON TOATOTOBKE,
- BBIIUCATh OCHOBHBIE TEPMUHBI,

- OTBETUTH Ha KOHTPOJIbHBIE BOIPOCHI 110 TEME JICKIUH,

- YSICHUTh, KaK1e yuyeOHbIE 2JIEMEHTHI OCTAJINCh HESCHBIMU,

- 3arMcaTh BOMPOCHI, KOTOPBIE MOKHO 331aTh JIEKTOPY Ha JIEKIIHH.

B Xozme J5eKUMOHHBIX 3aHATUH OOydYaroIIUiics JOJKEH BECTH KOHCHEKTHPOBAaHUE
yueOHoro marepuana. OOpamiarh BHUMaHHWE Ha KaTeropuu, (HOPMYIUPOBKH, PACKPHIBAIOIINE
coJepKaHWE TeX WIM MHBIX SBJIEHUH W TPOLECCOB, HAay4yHbIE BBIBOJBI U IPaKTHYECKHUE
PEKOMEHANNH, TIOJOKHUTENbHBIH OMBIT B OPaTOPCKOM HCKyccTBe. JKenaTrelapbHO OCTaBHUTH B
pabouux KOHCIEKTaxX MOJs, HA KOTOPBIX JIeJIaTh NMOMETKH U3 PEKOMEHJIOBAHHOW JHUTEPaTypHl,
JIOTIONTHSIONIME MaTepuall MPOCIYIIAaHHOW JIeKIMH, a TakXe IOAYEPKHUBAIONINE OCOOYIO
BOXHOCTb T€X WJIM MHBIX TEOPETUYECKHX MOJOXKEHUU. 3a7jaBaTh MPENo1aBaTell0 YTOUHSIONINE
BOTIPOCHI C IIETTBI0 YSCHEHHS TEOPETUIECKHUX TTOJIOKEHHUH, Pa3peIeHus! CIIOPHBIX CUTYaIUH.

VYKka3aHus 10 KOHCIIEKTUPOBAHMIO JIEKLINN:
- HE HY)XHO cTapaTbCsd 3amucaTb BEChb MaTepual, O3BYYEHHBIN IpenogaBaTeneM. Kak
MIPaBUJIO, JIEKTOPOM JEJIAF0TCS aKLEHTHl Ha KIFOYEBBIX MOMEHTAaX JIEKIMM Ui Hadajia

KOHCIICKTHUPOBAHUSA;

- KOHCIICKTUPOBAHUC HCO6XO,Z[I/IMO HA4YMHATh IIOCIIE OIJIallleHHEM IJIaBHOM MBICIU JICKTOPOM,
nepea HadyajioM €€ KOMMCHTHUPOBAHNA

- BBIZICJICHHE TJIaBHBIX MBICIEH B KOHCIEKTE APYyruM 1IBETOM uenecoo6pa3Ho MMPOU3BOAUTH
BHC JICKOWH C IIECJIBIO COKpalllCHUS BPpEMEHU HAa KOHCIICKTHPOBAHUEC HA camMoi JICKIIMH,

- IPUMEHEHNE COKPAILLEHNU TPUBETCTBYETCS;
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- HY’KHO U30eraTh JUIMHHBIX U CIIOKHBIX PaCCYKICHHIA;

- HOCJIOBHOC KOHCIICKTHPOBAHUC OTHHUMACT MHOI'O BpPCMCHH, IIO3TOMY HCO6XOI[I/IMO
OIIYCKAaTb (bpa%l, HMCEIOIUE BTOPOCTCIICHHOC 3HAUYCHUC,

- €CJI B JICKI[UM BCTPEUAIOTCS HEU3BECTHBIC TEPMHHBI, Jy4YIlle BCETO OTMETUThH HA MOJSIX UX
CyILIECTBOBaHUE, OCTABUTH MECTO JIJISl UX MOSCHEHMS M B KOHIIE JICKLIUU 33/1aTh YTOUHSIOIINI
BOIPOC JIEKTOPY.

KoHncnektupoBaHnue u perieH3upoBaHue, TAKUM 00pa3oM, 3TO MPOIIECC BBIACIECHUS OCHOBHBIX
MBICJIEH TEKCTa, €r0 OCMBICIICHUS U OIICHKU cojepiKalieiics B HeM nHdopmanuu. JlaHHBIN BUI
yueOHOI pabOoThI SBISETCS BUIOM MHIAUBHIYALHOW CAMOCTOSATEIBHON pabOTHI 00yYaroIIerocs.

5.2. MeToanuyecKue YKa3aHusl JJd NOATOTOBKU oﬁyqamumxca K NPAKTUYECKUM 3aHATUAM

B mpouecce NOAroTOBKM U MPOBEACHMS MPAKTUUYECKUX 3aHATUN oOOydarouuecs
3aKpeIUISIOT  IOJIyYEHHBIE paHEe TEOPETUYECKUE 3HAHUS, IPUOOPETAaOT HAaBBIKU UX
IPAaKTUYECKOI'0 MPUMEHEHUs, OIBIT PALlMOHAIBHOM OpraHu3anuy y4eOHOW paboThl, TOTOBATCS
K cJja4e SK3aMEHa.

[TockobKy aKTMBHOCTh Ha NPAKTUYECKHX 3aHATHSAX SBISIETCA MPEIMETOM BHYTPH
CEMECTPOBOr0 KOHTPOJISL €ro IMPOJABMIKEHHS B OCBOCHUM Kypca, OATOTOBKA K TAKUM 3aHATUAM
TpeOyeT OTBETCTBEHHOT'O OTHOILICHUS.

HpI/I IMOATOTOBKEC K 3aHATHIO B INCPBYIO O4YCPCAb MHOJDKHBI HCIIOJIB30BATH MAaTCpUall
JICKI_[I/Iﬁ U COOTBCTCTBYHOIIUX JIMTCPATYPHBIX HMCTOYHUKOB. CaMOKOHTpOHB Ka4dycCTBa
MMOATOTOBKH K KaXIOMY 3aHATUIO OCYLICCTBJIAIOT, IMPOBEpASA CBOM 3HAHHA M OTBCHAsd Ha
BOIIPOCHI IJIsI CAMOIIPOBEPKHU 110 COOTBeTCTBYI-OH_[eﬁ TEMC.

BxonHOW KOHTPOJIb  OCYHIECTBIIAETCS MPENOJaBaTeJieM B BHUAE MPOBEPKU U
aKTyallM3alliy 3HAaHUN 00yUaIoIUXCsl 0 COOTBETCTBYIOIIEH TeMe.

BLIXOI[HOfI KOHTPOJIb OCYHICCTBIIACTCA IIPCIIOAABATCIEM HpOBCpKOfI KadueCTBa H
ITOJIHOTBI BBITIOJTHCHHUA 3aJaHU.

[ToAroToBKy K HpPaKTHUECKOMY 3aHATHUIO KaKIbli OOydaroIIMHCs JOIKEH HaudaTh C
O3HAKOMJICHHS C IUIAHOM IIPAaKTUYECKOrO 3aHATUS, KOTOPBIM OTpakaeT COAEpKaHHUE
npeyioXkKeHHON TeMbl. TiiaTenbHOe IPOAYMBbIBaHHE U U3YUYE€HUE BOIIPOCOB IJIaHA OCHOBBIBAETCS
Ha MpopabOTKe TEKYIIEero marepuaia, a 3aTeM HM3ydeHHe 00s3aTeIbHOM M JOMOJHUTEIbHOM
JUTEPaTyphl, PEKOMEHOBAHHOM K JaHHOM TEMe.

Bce HOBbIE MOHATHS MO M3yyaeMoil TeMe HeoOXOAMMO BBIYYMTh Hau3yCThb U BHECTH B
rioccapuii, KOTOPBIH 11e1eco00pa3Ho BECTH C CaMOro Havalla u3ydeHus Kypca. PesynbTar Takoit
paboThl JTOJDKEH TPOSIBUTbCA B CHOCOOHOCTH OO0ydYaromerocss CBOOOJAHO OTBETHTh Ha
TEOPETUYECKHE BOMPOCHI, €r0 BHICTYIUIEHUU U YUYaCTUHU B KOJUIEKTUBHOM OOCYX/I€HHUU BOIIPOCOB
M3Yy4aeMOIl TEMBbI, IPaBUIILHOM BBITIOJHEHUH NTPAKTUYECKUX 3aIaHUM.

[Ipennaraercs cieayromas onopHasi cxema MoArOTOBKH K MPAKTUYECKUM 3aHSATHUSM.

1. O3HaKkoMJIEHHE C TEMOM NMPaKTHYECKOro 3aHATHs. BblieneHue riaBHOro (OCHOBHOM
TEMBbI) U BTOPOCTENEHHOTO (I10/Ipa3/Ielibl, YaCTHBIE BOIIPOCHI TEMBI).

2. OcBoeHME TEOPETUUECKOr0 MaTepuasa 1o TEME C OIOPOil Ha JIEKIIMOHHBIN MaTepuall,
y4eOHUK U ipyrue ydeOHble pecypchl. CaMonpoBepKa: NOCTaHOBKA BOIPOCOB, 3aTPArMBarOIINX
OCHOBHBIE TEPMUHBI, ONPEIEIECHUSI U MTOJIOKEHUS IO TEME, U OTBETHI HA HUX.

3. BrimonHeHue mnpakTtuyeckoro 3agaHus. OOHapyKeHHE OCHOBHBIX TPYAHOCTEH, HX
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pelieHrne ¢ TOMOIIBI0 JOMOTHUTEIBHBIX WHTEIUICKTYaTbHBIX YCHIUN W/WIH TOJKIIOYCHHUS
JIOTIOJTHUTEIHHBIX UCTOYHUKOB HH(POPMAITHH.
4. PemeHne TUMIOBBIX 33JaHUH pacYeTHO-TpaPUIecKoil pabOTHI.

OOyuatommiicss  TpuU  TMOATOTOBKE K  TNPAKTHUYECKOMY  3aHATHUIO  MOXET
KOHCYJIbTUPOBATBCS C IIPENOIaBaTENIEM U II0JydaTh OT HErO HABOALINE Pa3bsCHEHUS, 3aJaHuUs
JUISL CAMOCTOSITETIbHOM PabOTHI.

JlunakTrueckue IeNd TMPAKTUYSCKOTO 3aHSATHSA: YIIyOJeHHWe, CHCTeMaTu3alus |
3aKperyieHre 3HaHWi, MpeBpallleHue UX B yOeKIeHUs; MPOBepKa 3HAHUM; MPUBUTHE YMEHUN U
HABBIKOB CAMOCTOSITENILHOM pabOThl C KHUTOW; pa3BUTHE KYJIBTYpbl peud, (OPMHUPOBAHHE
YMEHUSI apryMEHTUPOBAHO OTCTAWBATh CBOIO TOUKY 3PEHHS, OTBEYATh HA BOMPOCHI CIIyIIaTelNeH;
YMEHUE CIIyLIaTh APYIUX, 3a1aBaTh BOIPOCHI.

3ajgaun:  CTUMYJMpPOBATh  PETyJIPHOE  M3Y4YEHUE  MIPOrpaMMHOrO  MaTepuana,
MEPBOMCTOYHUKOB; 3aKPEIUISTh 3HAHUS, MOJTYYCHHBIE Ha YPOKE M BO BpEMs CaMOCTOSITEIbHOM
paboThl; o0oramarhk 3HaHUSMU Ojaroaapsl BBHICTYIUICHHSIM TOBApUIICH M y4WUTEeNs Ha 3aHSATHH,
KOPPEKTUPOBATh PAHEE MOTYUECHHBIC 3HAHUS.

@yHKINY IPAKTUYECKOIO 3aHATHUSA:

-ydueOHas (yriayOieHue, KOHKpeTU3alus, CUCTEMATH3AIMI0 3HAHU, YCBOCHHBIX BO BpEeMs
3aHSATUN U B TIPOLIECCE CAMOCTOSITEIIHLHOM MOATOTOBKH K CEMUHAPY);

- pasBuBaroIias (pa3BUTUE JIOTMYECKOTO MBIIUIEHUS y4yalluxcs O0O0ydaroluxcs,
npuoOpeTeHue HMMU yYMEHMH pa0oTaTh C pa3iIMYHBIMM JIMTEPATYpHBIMU HCTOYHUKAMHU,
¢dbopmMHpoBaHUE YMEHHIA U HABBIKOB aHaNN3a (DaKTOB, SIBJICHUH, IPOOIEM H T.1.);

- BOCTHTATeNbHAs (BOCTHTAHHE OTBETCTBEHHOCTH, PaOOTOCIIOCOOHOCTH, BOCIUTAHHE
KYJBTYpbl OOILIEHUSI U MBIIUICHHS, IPUBUTHE MHTEpeca K U3y4eHHIO IpeameTa, (popMupoBaHue
NOTPEOHOCTH PpAlMOHAIM3AIMN W Y4eOHO-TIO3HABATENFHOW JIESITEIPHOCTH W OpTraHU3aIlUuH
Jocyra)

- JIMarHOCTHYECKasl -KOPPEKIMOHHYI0 M KOHTPOJIMPYIOUIYIO (KOHTPOJb 3a KauyeCTBOM
yCBOEHHsI 0OyyaromMUMUCS y4eOHOro Marepuana, BbIABICHHE MPOOEIOB B €ro YCBOGHUHM U MX
MIPEOOICHUS)

- OpraHu3anusi CaMOCTOATENBHOM pPabOThl O0YyYaroIUXCA COAEPKUT OOBSCHEHHE
COJIEp/KaHUs 3aJaud, METOIUKHM €ro BBINOJHEHMS, KPaTKyl aHHOTALUI0 PEKOMEHIOBAHHBIX
MCTOYHUKOB MH(POPMAIIH, ITPEITI0KEHUS 10 BBIIOIHEHUIO MHANBUIYaJIbHBIX 3aJaHU.

5.3. MeTroanuecKkue yKazaHusi 0 CaMOCTOATEILHO padoTe 00y4Yarouuxcst

CamocrosarenbHass  pabora  OOyd4aloOIUXCs  OpeAroiaraeT  pa3iuuHble  (HOpPMBI
WHIUBUIYAIbHOW y4eOHOW IesATEeTbHOCTH: KOHCIIEKTUPOBAHHE HAYYHOW JIUTEpPATyphl, COOp H
aHaJIN3 MpakTHdeckoro marepuana B CMU, npoekTupoBaHHE, BBIIOJHEHUE TEMaTHYECKHX U
TBOpUYECKUX 3a/aHuil u np. Beibop ¢opM u BHIOB caMOCTOSTENBbHON paboThl Ompenensercs
UH/IMBUYaIbHO-TUYHOCTHBIM ~ MOJXOAOM K OOyYeHHIO COBMECTHO IMperojaBaTesieM H
00yJaronuMcH.

5.3.1. MeToan4yeckne yKa3aHus 10 NOATOTOBKE K KOJUIOKBHYMY.

[ToaroroBka K KOJUIOKBUYMY HauMHAeTCs ¢ KOHCYJIbTAI[MH MIPENoaBaTelis, Ha KOTOpOoi
OH Pa3bACHSET Pa3BEPHYTYIO TEMATHKY POOJIEMbl, PEKOMEHAYET JIUTEPATYPY I U3yUSHHS U
00BSACHSET U 00BSICHSIET IPOLEAYPY IPOBEIACHHS KOJJIOKBUYMY.
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[ToaroroBka BKIIIOYAET B ceOsl M3YUCHHE KOHCIIEKTA JICKIIHI, PEKOMEHTOBAaHHON
JUTEpaTypsl U (M0 yKa3aHUIO MpernoaBaTesis) KOHCIIEKTUPOBAaHNE BaKHENUIIINX UCTOYHUKOB.

KomnokBuym mpoBoauTcst B hopMe HHAUBHIYAITBLHON Oece/ibl C KaXKIbIM 00YJarOIIHMCS
niam 6ecenbl B HeOOIbIUX rpymmax (3-5 yemoBek). OOBIYHO IPETo1aBaTellb 3a/1a€T HECKOJIBKO
KpPaTKUX KOHKPETHBIX BOTIPOCOB, TTO3BOJISIOIINX BBIICHUThH CTETICHb JOOPOCOBECTHOCTH PAOOTHI
C JINTEpaTypoil, KOHTPOJIUPYET KOHCIEKT. Jlanee Oosee moipoOHO 00Cyk1aeTcs Kakas-Tuoo
CTOpOHA MPOOJIEMBI, YTO MO3BOJISIET OIICHUTH YPOBEHb MOHUMaHUsA. OO0YJIarOIIMMCS JaeTCs
BO3MOXKHOCTh BBICKa3aTh CBOE€ MHEHHE, TOUKY 3PEHUS, KPUTUKY 110 ONpEAEIEHHBIM BOIIPOCAM.
[Tpu BBICKa3bIBAaHUHU TPEOYETCSl apTyMEHTUPOBAHHOCTH 1 00OCHOBAHHOCTH COOCTBEHHBIX
OILICHOK.

5.3.2. MeToguuyecKue yKa3aHus 10 MOJATOTOBKE K TECTOBOMY KOHTPOJIIO.

Tectbl — 3TO BONpPOCH WM 3a/JaHusi, NPELyCMaTpPUBAIOIIME KOHKPETHBIH, KpaTKuM,
YETKHUI OTBET HAa UMEIOIHECS 3TAJIOHBI OTBETOB.

[Tpu caMocTOATENBHON NOATOTOBKE K TECTUPOBAHMIO O0yYaroleMycsi HEOOXOUMO:

a) TOTOBSICh K TECTUPOBaHHIO, MpopadoTaiiTe WHGOPMAIMOHHBIA MaTepuail Mo
mucuuruinHe.  [IpoKoHCYIbTHpPYHTECH C TpernogaBaTelieM [0 BOIPOCY BbIOOpa ydeOHOM
JUTEPaTyphl;

0) YeTKO BBIICHHTE BCE YCIOBHUS TECTUPOBAHMS 3apaHee. Bbl IOKHBI 3HATh, CKOJBKO
TeCTOB Oy/AeT MPEeasoKeHO, CKOJIbKO BPEMEHHM OTBOJUTCS Ha TECTHPOBAHUE, KAKOBa CHUCTEMa
OLICHKH pe3yJIbTaTOB U T.J.

B) mpuctynas K paboTe ¢ TecTaMH, BHMMATEIbHO M JI0 KOHIIA MPOUYTUTE BOMPOC H
npejyiaraéMble BapuaHTBl OTBETOB. BriOepuTe mpaBMiibHBIE (MX MOXET OBITH HECKONbKO). Ha
OTJIEIbHOM JIUCTKE OTBETOB BBIMUIINTE LU(PYy Bompoca U OYKBBl COOTBETCTBYIOIIKE
IMpaBUJIbHBIM OTBCTAM;

T') €CIIM BCTPETHIIM YPE3BbIUaHO TPYAHBIN BOMPOC, HE TPAThbTE MHOI'O BPEMEHU Ha HETO.
ITepexoaute Kk npyrum Tectam. BepHurech K TpyAHOMY BOIIPOCY B KOHIIE.

1) 00s13aTENbHO OCTaBbTE BpEMS JJIsl IPOBEPKU OTBETOB, YTOOBI U30€KATh MEXaHUYECKUX
OIHOOK.

5.3.3 Meroauueckue yKa3anus Mo BbINOJHEHHIO pacuyeTHO-rpaduueckoi padoThl

Pacuetno-rpapuueckas pabora odopMisieTcss B paclnedaTaHHOM WIM PYKOIUCHOM
Bapuante. Homep BapuanTta BeIOMpaeTcs 1o mopsAKOBOMY HOMepY crrcka oOyyatoniuxces. PI'P ¢
JIpyrMM HOMEpPOM BapHaHTa He 3a4yuThiBaloTCA. PaboTa BBINONIHSAETCS aKKypaTHO, B Cily4ae
PYKOIIUCHOTO 0(hOpMIIEHHS YTEHUE €€ He JIOJDKHO BBI3BIBATH 3aTPYAHEHUIA.

PI'P pomxHa cOCTOATP M3 TUTYJIBHOIO JIMCTA W OCHOBHOW dacTH. Jlomyckaercs
BKIIIOUEHHE B paboOTy MPUIOKEHHUH, COJAEp)KalIMX TaOMUIbl, PUCYHKH, TOITYYCHHbIE Ha
koMmnbtoTepe. Ha TUTynbHOM JuCTe 00s3aTENbHO YKa3bIBA€TCS HAaUMEHOBAaHUE UCIUIUIMHBI,
O®UO obyuatomerocsi, rpymnma, BapuaHT 3amanus, ®MO mnpenonaBarens. BeimonHeHHas wu
odopmileHHas paboTa 0 KHA OBITH MPEJCTaBICHA MPETNoIaBaTelio He To3Hee, yeM 3a 10 nHei
JI0 Hayaja CECCHUHU.

B ocnoBHo#i wactm PI'P nmo pemienusi xaxmoi 3agadd JOJDKHBI OBITH TPEACTABJICHBI
COOCTBEHHBIC JAaHHBIC: BAapUAHT 3a/JaHus, (QOPMYIHPOBKA 3aqaHUs, YHCICHHBIC 3HAYCHMSI,
COOTBETCTBYIOIIME CBOEMY BapuaHTy. Jlajgee MOMKHO OBITH MPEACTAaBICHO pEIIeHHE ¢
pacmindpoBkoil popMya U TOCIEAOBATEIHHOCTH JAEWCTBUNA. Bce BBIUMCIEHUs CHaudaia
MPEJICTABIISIIOTCS B BUJE pacdyeTHbIX (popmyi, 3areM B (pOpMysbl MOJCTABISIOTCS YHCICHHBIE
3HAUEHUs W 3alHMCHIBAETCS OTBET C YKa3aHHEM EIUHUI] u3MepeHuil (0e3 MpOMEeKyTOUHBIX
pacueToB). Bce BIUMCIUTENBHBIC IPOIIEAYPHI CIEAYET TPOU3BOAUTE ¢ TOUHOCTHIO 110 0,01.

IIpome:kyTOUHAs aTTeCTANMS
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[Io wmroram cemecTpa mnpoBOAUTCS »HK3amMeH. [Ipu mNOArOTOBKE K cAaye HK3aMeHa
PEKOMEHIyeTCs MOJIb30BaThCsl MaTepUalaMy JIEKIIUU U MPAKTUYECKUX 3aHATUI, U MaTepuaIamH,
W3YYCHHBIMH B XOJI€ TEKYIIEH CaMOCTOSITETLHOW PabOTHI.

DK3aMeH MPOBOIUTCS B YCTHOW MJIM TUCBMEHHOM (opMme.

6. OBPA3OBATEJ/IBHBIE TEXHOJIOT'UA

Ne Bcero
n/ Buabl yueOHo# padoThl Obpasosareasurie 4yacoB
I TeXHOJIOTHH
1 2 3 4
Cemectp 3
1. | Auddepenunanbabie ypaBHEHUS Ilpobnemnas 2
NIEPBOTO MOPSIJIKA.
2. | uddepennmanbupie ypaBHEHHUS Ilpobnemnas 2
BBICIIIUX ITOPSIIKOB.
3. | Jluneiinsie quddepennraibHbe Tpenune 2
YpaBHEHHUS BTOPOTO TOPSIIKA.
4. | Cucremsl qudhepeHIHATEHBIX Tpenune 2
YpaBHEHUU.
5. | YcroitunBocTh perieHuit IIpobnemnas 2
muddepeHanbHble YpaBHEHHUS.
HToro 1yacoB B 6 cemecTpe: 10

7. YUEBHO-METOJUYECKOE W WH®OPMAIIMOHHOE OBECIEYEHUE
JUCHUTINHBI

7.1. IlepeyeHb OCHOBHOI1 U 10TIOJIHUTEIbHOI y4eOHOM JIUTepaTypbl

OcHoBHas JIuTEpaTypa

1. Kropkuan, A. I'. KoHcrekT ekt 1o 00bIKHOBEHHBIM AU (PepeHIInanbHbIM YPaBHEHHUSIM.
Y. 3 : yue6Hoe nocobue / A. I'. Kropkuan, H. . CmupHoBa. — 2-e u3n. — Mocksa :
MOCKOBCKHI TEXHHUYECKHH YHUBEPCUTET CBSI3HM U uHPopmatuku, 2016. — 40 ¢. — TekcT :
anektpoHHbIH // Lndposoit oOpazoBarenbrsiii pecype IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/92427.html .

2. Kropxuan, A. I'. Koncriekt nexuuii mo 0ObIKHOBEHHBIM AU PEpeHInaTbHbIM YPaBHEHUSM.
Y. 2 : yuebHoe mocobue / A. I'. Kropkuan, H. 1. CmupHoBa. — 2-¢ n3n. — Mockaa :
MOCKOBCKHI TEXHHYECKHI YHUBEPCUTET CBSI3M U MHPopmatuku, 2015. — 53 ¢. — Tekcr :
anekTpoHHbIH // [ludposoit o6pazoBarenpHbIN pecype IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/92426.html

3. Kropkuan, A. I'. KoncnekT sexiuii mo o0bIKHOBEHHBIM U pepeHIINaIbHBIM YPaBHEHUSM.
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Y. 1 : yuebnoe mocodbue / A. I'. Kropkuan, H. 1. CMmupHoBa. — 2-¢ u31. — Mockga :
MoCKOBCKUH TEXHUYECKUH YHUBEPCHUTET CBsI3U U nHpopmaruku, 2015. — 50 ¢. — Tekcer :
anekTpoHHbIH // Lludposoit o6pazoBarensHbIi pecype IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/92425.html

4. Ky3pmuHa, P. [1. AcuMntornueckue MeTo1bl it OOBIKHOBEHHBIX AU (QepeHnanbHbIX
ypaBHenuii / P. Il. Ky3pmuna. — 2-e u3n. — Mocksa, VxkeBck : IHCTUTYT KOMIIBIOTEPHBIX
uccinenoannii, 2019. — 328 ¢. — ISBN 978-5-4344-0677-2. — TekcT : 37EKTPOHHBIH //
udposoii oopazoBarensublii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/92103.html

5. bepkoBuy, JI. M. @akTopu3anus u npeodpazoBanus JudQepeHIIHaIbHbIX YPaBHEHUH.
Mertoas! u npunoxenus / JI. M. bepkoBuu. — Mocksa : THCTUTYT KOMITBIOTEPHBIX
uccaeaoBanui, PerynsapHas u xaotnueckas nuHamuka, 2019. — 464 ¢. — ISBN 978-5-4344-
0613-0. — Texcrt : anexTponHslii // L{ludpoBoit oOpazosarensHslii pecype IPR SMART :
[caiiT]. — URL.: https://www.iprbookshop.ru/92073.html

6. Psoxckux, B. . O6bikHOBeHHBIE A depeHInanbHble ypaBHEHUS C MPUIOKESHUSIMH K
3a/ladyaM MEXaHUKH, GU3NKH, TEPMOJAMHAMUKH U SKOJIOTHH : yuyebHoe mocodue / B. 1.
Psoxckux, A. I1. beipaun, A. A. Cunopenko. — BopoHnex : BopoHeKCKHil ToCcy1apCTBEHHbIN
texHuueckuii yuusepcutet, ObC ACB, 2019. — 183 ¢. — ISBN 978-5-7731-0779-8. —
Texct : anexTponnsii // [{udpooii oopazosarensHbiil pecype IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/93327.html

7. YOmarynos, M. I'. O0bikHOBEHHBIE AU PepeHLnanbHble ypaBHEHUS : TEOpHs U
npunoxenns / M. I'. FOmarynoB. — Mocksa, MxeBck : PerymnsapHas u xaoTuyeckast
IMHAMUKa, THCTUTYT KOMIIBIOTEpHBIX nccienoBanuii, 2019. — 181 ¢. — ISBN 978-5-4344-
0763-2. — Texkcr : anexTponnslii // Lludpposoii oOpazoBatenbHbIi pecypc IPR SMART :
[caiiT]. — URL.: https://www.iprbookshop.ru/91969.html

8. Eropos, A. 1. O0bIkHOBEHHBIC TU(PepeHIInaTbHBIC ypaBHeHHs U cuctema Maple / A. U.
EropoB. — Mocksa : COJIOH-TIPECC, 2016. — 392 ¢c. — ISBN 978-5-91359-205-7. —
Texkct : anexTponnsii // [{udpooii oopazosarensHbiil pecype IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/64928.html

9. Hazaposa, T. M. luddepennuansasie ypaBHeHus : yueoHoe nmocooue / T. M. Hazapoga,
N. M. Ilynsies, B. B. Xa6mnoB. — HoBocubupck : HoBocubupckuii rocynapcTBeHHbIN
TexHndeckuil ynusepeuter, 2017. — 100 ¢. — ISBN 978-5-7782-3404-8. — Texkcr :
anekTpoHHbIH // Lnpposoit obpazosarensuslii pecype IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/91659.html .

10. Apronbn, B. Y. O6sikHOBeHHBIE Tuddepennanbable ypaBuenus / B. Y. Apnonpa. — 4-
e u31. — MbkeBck : THCTUTYT KOMITBIOTEPHBIX MCCIEeI0BaHUH, PerymspHas u xaoTHueckas
nuHamuka, 2019. — 368 ¢. — ISBN 978-5-4344-0779-3. — Tekcrt : 2eKTpOoHHBIH //
udposoii oOpazoBarensublii pecypc IPR SMART : [caift]. — URL:
https://www.iprbookshop.ru/92056.html .

11. Houtpsrus, JI. C. O6bikHOBeHHBIE U depenunanbubie ypaHenus / JI. C. [loHTparus.
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— 6-e u3n. — VhkeBck : PerynspHas u xaoTndeckas JMHaMUKa, THCTUTYT KOMITBIOTEPHBIX
uccnenoanuii, 2019. — 396 ¢. — ISBN 978-5-4344-0786-1. — TekcT : 2IeKTPOHHBIH //
udposoii oopazoBarensublii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/92055.html .

12. Epumenxko, JI. JI. luddepenunansubie 1 pa3HOCTHBIE ypaBHEHUs : yueOHoe mocobue / JI.
JI. Epumenko, O. M. JlorauéBa. — HoBocubupck : HoBocubupckuii rocynapcTBeHHBII
YHUBEPCUTET SKOHOMUKH U yrpasinenus: «HUHX», 2017. — 163 ¢. — ISBN 978-5-7014-
0825-6. — Tekcr : anexTponnslii // Lludposoii oOpazoBatensHbiil pecypc IPR SMART :
[caitt]. — URL.: https://www.iprbookshop.ru/87105.html

13. Jluteun, /1. b. OObikHOBeHHBIE MU PEpEeHIINATBHBIC YPABHEHHS H CUCTEMBI : ydeOHOE
noco6ue / /1. b. Jluteun, C. B. Menemko, Y. 1. MamaeB. — CraBponoss : CTaBpOoInoabCKuit
rocyJapCTBEHHBIN arpapHblid yHuBepcuTeT, CepBuciikona, 2017. — 76 ¢. — Tekcr :
anexkTpoHHbH // Lludposoit o6pazosarensHbiil pecype IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/76118.html .

14. MaremaTrueckoe MoJienupoBaHue u quddepeHnnanbHble ypaBHEHUS : yueOHOe mocooue
JUISL MarucTpaHTOB Bcex HampasieHui noarotosku / M. E. Cemenos, H. H. Hekpacosa, O. 1.
Kanumesa [u ap.]. — Boponex : BopoHexckuii rocy1apcTBeHHbIN TEXHUYECKHIA
yausepcuteT, ObC ACB, 2017. — 149 ¢. — ISBN 978-5-7731-0536-7. — TexkcT :
anekTpoHHbIH // [ludposoit o6pazoBarensHbIi pecype IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/72918.html .

15. lllep6axona, 0. B. Iuddepenunansusie ypaBHeHus : yueOHoe nmocodue / FO. B.
[lepbakoBa. — 2-¢ m3a1. — CaparoBs : Hayunas xuaura, 2019. — 159 ¢. — ISBN 978-5-9758-
1728-0. — Texkcr : anexTponHsIii // Lludposoii odpazoBarensHbi pecype IPR SMART :
[caiiT]. — URL.: https://www.iprbookshop.ru/81007.html.

16. Hosak, E. B. UnTerpanpHoe ucuncieHue u quddepeHnnanbHbie ypaBHEeHUS : yaeOHOe
nocobue / E. B. Hosak, T. B. Ps3anoBa, 1. B. HoBak ; mon penakiueit T. B. PszanoBa. —
ExarepunOypr : Ypanbckuii penepansubiii yausepeutet, ObC ACB, 2015. — 112 ¢c. — ISBN
978-5-7996-1536-9. — Texkcrt : anexkrponnsii // Ludpooit obpazoBarensHblil pecype IPR
SMART : [caiiT]. — URL: https://www.iprbookshop.ru/69600.html .

17. lllepb6axoga, 0. B. luddepenunansuslie ypaBHeHus : yueOHoe rocodue / 10. B.
[lepbakoBa. — 2-¢ m31. — Caparos : Hayunas kaura, 2019. — 159 ¢. — ISBN 978-5-9758-
1728-0. — Texkcr : anexTponHsIii // Lludposoit obpazoBarenbHblii pecypc IPR SMART :
[caiit]. — URL.: https://www.iprbookshop.ru/81007.html.

18. Hogak, E. B. UHTerpanpHoe ucuncieHue u quddepeHnnaibHbie ypaBHEHUS : yaeOHOe
nocobue / E. B. Hosak, T. B. Ps3anoBa, 1. B. HoBak ; mon penakuueii T. B. Psa3anoBa. —
ExatepunOypr : Ypanbckuii peaepansubiii yausepcuter, ObC ACB, 2015. — 112 ¢. — ISBN
978-5-7996-1536-9. — Texkcrt : anexkrponHslii // Lludpooit obpazoBarensHblil pecype IPR
SMART : [caiit]. — URL: https://www.iprbookshop.ru/69600.html.

JlonmoJIHuTeIbHAS JIMTepaTypa

1. HI/ICCI‘/JIKI/IH, B. I[ BricokoTOYHEIE PAa3HOCTHBIC CXEMBI U aIalITUBHBIC CETKU JIA pCIICHUS
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muddepeHnranbHbIX ypaBHeHu : yaeOHoe mocooue / B. JI. Jluceiikun, B. W. [Taaconen. —
HoBocubupck : HoBocubupckuii rocynapctBeHnbiii yauBepcutet, 2018. — 68 ¢. — ISBN
978-5-4437-0855-3. — Tekcr : anekrponnsiit // Lludposoii oOpazoBarenbHblii pecype IPR
SMART : [caiit]. — URL.: https://www.iprbookshop.ru/93806.html.

2. O6onenckuit, A. YO. Jleknuu o kayecTBeHHOU Teopun AuhepeHInalIbHbIX YpaBHEHHHA /
A. YO. Obonenckuit. — Mocksa, WxkeBck : PerynspHas u xaotuueckast iuHamuka, MTHCTUTYT
KOMIIBIOTepHBIX uccnepoBanuii, 2019. — 320 ¢. — ISBN 978-5-4344-0706-9. — TekcrT :
anekTpoHHbIH // Lludposoit o6pazoBarensHbii pecype IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/91945.html.

3. Apnonba, B. W. 'eomeTprueckie METObI B TEOPUU OOBIKHOBEHHBIX AU (hepeHIInaIbHBIX
ypaBHenuii / B. . ApHonba. — 3-e u3g. — Mocksa : PerynsapHas u xaotTudeckas
TUHaMUKa, THCTUTYT KOMITbIOTEPHBIX HccienoBanuid, 2019. — 400 c. — ISBN 978-5-4344-
0778-6. — Texcrt : anextponHslii // L{ludpoBoit oOpazosarensHslii pecypc IPR SMART :
[caiiT]. — URL.: https://www.iprbookshop.ru/91926.html.

4. Koznos, B. B. AcUMIITOTUKY pelIeHnii CUIbHO HEIMHEHHBIX cucTeM quddepeHIInaTbHbIX
ypaBHenuii / B. B. Ko3nos, C. I. ®ypra. — 2-e uzn. — MockBa, WxeBck : Perynsphas u
XaoTudeckas TuHaMuKa, MHCTUTYT KOMIBIOTEPHBIX uccienoBanuii, 2019. — 312 ¢. — ISBN
978-5-4344-0667-3. — Tekcr : anektponnsiit // Ludposoii obpazoBarensublit pecype IPR
SMART : [caiit]. — URL.: https://www.iprbookshop.ru/91911.html

5. Kynpsimios, H. A. Ananutuueckasi Teopusi HeMHEHHBIX TuddepeHanbHbIX ypaBHEHUN /
H. A. KynpsmoB. — 2-e u3a. — Mocksa, WxeBck : NTHCTUTYT KOMIBIOTEPHBIX
uccienoannii, 2019. — 360 ¢. — ISBN 978-5-4344-0673-4. — Texkcr : 37IEKTPOHHBIH //
udposoii obpazoBarensHbiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/91910.html.

6. BanoBa, E. I1. KoMmnbloTepHble METOIbI HCCIIEI0BAaHUS (PYHKIIMOHATBHO-

¢ depeHINaTbHBIX YPABHEHUM U CUCTEM YIPABIEHUS C ITOCIEAEHCTBUEM : yueOHOe
nocobue / E. I1. UBanoBa. — MockBsa : Poccuiickuil yHuBepcuTeT Apy>k0bl Hapoaos, 2017.
— 72 c. — ISBN 978-5-209-08297-2. — Texkcr : anexTponHslii // Lludgposoit
obpazoBatenbHbIi pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/91012.htmi

7. CoopHuk 3aaa4 1o auddepeHImaIbHbIM YPaBHEHUSIM U BApUAIIMIOHHOMY HcuucieHno / B.
K. Pomanxko, H. X. Araxanos, B. B. Bnacos, JI. 1. KoBanenko ; noa penakuueii B. K.
Pomanko. — 6-e u3a. — Mocksa : Jlaboparopust 3nanwmii, 2020. — 220 ¢. — ISBN 978-5-
00101-799-8. — Tekcrt : anekrponnsli // Lindposoii obpazosarensusblii pecype IPR SMART :
[caiit]. — URL: https://www.iprbookshop.ru/88985.html .

8. Eropos, A. . O0bikHOBeHHBIE MU depeHnnansHble ypaBHeHus u cuctema Maple / A. .
Eropos. — Mocksa : COJIOH-ITPECC, 2016. — 392 c. — ISBN 978-5-91359-205-7. —
Texcr : anexTponHsIii // Lludpposoit o6pazoBatensHblil pecype IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/64928.html.

9. Eropos, A. U. O0bikHOBeHHBIE MU depeHnnansHble ypaBHeHus u cuctema Maple / A. .
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EropoB. — Mocksa : COJIOH-IIPECC, 2016. — 392 c. — ISBN 978-5-91359-205-7. —
Texkcer : anextponnsii // Lludposoit obpazoBarensubiii pecype IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/64928.htmi

7.2. llepeyenb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKANIMOHHOM ceTn «AHTEepHEeT»

http://window.edu.ru- Equroe okHO q0CTyIa K 00pa3oBaTeaIbHBIM peCypcaM;
http:// fcior.edu.ru - dexepasnbHbIii HEHTP HHOOPMALIMOHHO-00PA30BATEIBHBIX PECYPCOB;
http://elibrary.ru- Hayunas snextpoHHas OuOIMOTEKA.,

7.3. UndopManoHHbIe TEXHOJIOTHH, JIHIIEH3HOHHOE MIPOrPaMMHOe ofecrieyeHne

JIuneH3noHHOE MporpaMMHoOe o0ecrieueHue PexBU3UTHI THIICH3UI/ JOTOBOPOB
Microsoft Azure Dev Tools for Teaching Wnentuduxarop noanucunka: 1203743421
1. Windows 7, 8, 8.1, 10 Cpoxk neiictusi: 30.06.2022

2. Visual Studio 2008, 2010, 2013, 2019

5. Visio 2007, 2010, 2013 (mpojyIeHre IOIHUCKN)

6. Project 2008, 2010, 2013
7. Access 2007, 2010, 2013 u T. 1.
MS Office 2003, 2007, 2010, 2013 Caenenust 06 Open Office: 63143487, 63321452,
64026734, 6416302, 64344172, 643947309,
64468661, 64489816, 64537893, 64563149,
64990070, 65615073
JIuneHsus Geccpoynast
Awnrtusupyc Dr.Web Desktop Security Suite JIMIeH3NOHHBIH CepTU(HUKAT
Cepuiinbiit Ne DVG-VI6F-H8S7-NRBC
Cpox neiictus: ¢ 20.10.2022 mo 22.10.2023
Hudposoit oopazoBaTensHbIii pecypc IPRsmart JInuensuonHsi norosop Ne 10423/2311 ot
30.06.2023 r.
Cpox neiictust: ¢ 01.07.2023 1. o 01.07.2024r.

CBo0OonHOE MporpaMMHOE 00€CIIeYEeHHE:
WinDjView, Sumatra PDF, 7-Zip

8. MATEPUAJIBHO-TEXHUYECKOE OBECINHEYEHUE JUCIHUIIJINHBI
8.1. TpeGoBanus k ayiuTOpUsAM (MOMeEIIEHUSAM, MeCTaM) /IJIs IPOBeAeHNsI 3aHATHIA

1. YueGnasi aynuropusi i NPpOBeeHUs 3aHATHI JIEKIMOHHOI0 THIIA:
Crienmanu3upoBaHHas MeOeb:

Crou mpernofgaBatenbCkuid — 1 mT., cTya Markuid — 1 mT., qocka MenoBast — 1 mir., maptel - 10
IIT., KOMIObIOTEpHBIE cTONbl — 11 mT., cTynes - 21 mir.,

JlaGopatopHoe  00OpyZOBaHME, TEXHUYECKHE CpeJICTBa OOy4YeHMs, CiyXKalue JUIs
MpelocTaBleHusl yueOHON MHpopMauu O0JIBIION ayIUTOPUH:

ITepconanbHbIi KOMIbIOTEP — 1 11T,

OKpaH pyJIOHHbIA HACTEHHBIN — | 1IIT.

ITpoextop — 1 mir.

2. YyeOHas ayauTOpUsl /UIA NPOBEJACHUS] 3aHATHIl CEMHMHAPCKOro0 THIA, KYpPCOBOIroO
NPOeKTHPOBAaHUSl (BBINOJHEHHE KYPCOBBIX PpadoT), IPynmoBbIX M HMHAUBHAYAJIbHBIX
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KOHCYJIbTAUMM, TEKYIIEr0 KOHTPOJISA U MPOMEKYTOYHOM aTTeCTAllun

Crernuanu3upoBaHHas MeOEIb:

Croun npenogaBaTenbekuii — 1 mr., cTyn Markuii — 1 mt., focka menosasi — 1 mr., mapter — 10
IT., KOMIIBIOTEPHBIC CTONBI - 11 miT., cTynbs — 21 mT.,

JlaboparopHoe 00OpyIOBaHHME, TEXHHUYECKHE CpEIACTBA OOYYCHHs, CIy)Kalmue  JUIs
npeaocTaBieHus yaeOHor nHopMaIuu OOJIbIION ayIUTOPUH:

ITepconanbublil KomnbtoTep — 11 mT.

OKpaH pyJIOHHbIA HACTEHHBIN — | 1IIT.

ITpoextop — 1 .

3. [Tomelenne Il CaMOCTOATENbHOI padoThl. Bnb/IMoTeYHO-N31aTeNbCKHI IEHTP
Otnen o0cimyXMBaHUs MeYaTHBIMU U3JaHuAMU. Crienianu3upoBaHHas MeOeb:

Paboune cromer Ha 1 mecto — 21 mr. Crymes — 55 mr. HaGop neMOHCTparmoHHOTO
000py0BaHUs U y4yeOHO-HAIJISAHBIX TOCOOUH, 0OeceunBalOINX TEMATHYECKUE UILTIOCTPALIMH:
9KpaH HACTEHHBIN — | mmIT.

[Tpoektop — 1 mt. HoytOyk — 1 .

HNudopmannonno-oudmmorpadpuaeckuit otaen. Crenuann3upoBaHHas MeOeb:

Pabouue cronbl Ha 1 mecto — 6 wT. CTynbs — 6 WIT.
KomnbloTepHast TeXHMKa ¢ BO3MOKHOCTBIO MOAKIIOUEHUS K ceTh «MHTepHEeT» U oOecrieueHneM
JOCTYTA B 3JIEKTPOHHYIO HHPOpMaIoHHO-00pa3zoBaTenbhuyto cpeny PI'BOY BO «CeBKapl'A»:

[Tepconanbublii komnbioTep — 1 mr. Ckanep — 1 mr. MOY — 1 mir.
Otnen oOcimy)XKMBaHUS SJEKTPOHHBIMU M3JaHUAMU. Crienuaau3upoBaHHas MeOelb:

Pabouue cronst Ha 1 mecTo — 24 wT.CTynbs — 24 wr.

HaGop nemoHCTpanioHHOro 00OpyIOBaHUSA U y4eOHO-HAMIIAJHBIX IMOCOOM, 00ecreunBaronuX
TEMAaTU4YEeCKUE WILIIOCTPALUH:

WNurepaktuBHas cucreMa — | mT. Monutop — 21 mr. CereBoi TepmuHan — 18 mrT.
[Tepconanbublil komnbtoTep — 3 wT. MOV — 2 mwit. [IpunTtep — 1 mir.

4. IlomemeHnne I XpPaHeHHS W NPOPUIAKTHYECKOTr0 OOCIYyKHBAHHMA Yy4eOHOrO
o0opyaoBaHus

CrienmanusupoBanHas mebens: Ilkad — 1 mrT., cTyn — 2mT., Kpecao KOMIBIOTEpHOE — 2 WIT.,
CTOJI YIJIOBOM KOMIBIOTEPHBIM — 2 MT., TyMOOYKM C KIOYOM — 2 WIT. YueOHOoe mocobue
(mepcoHaNbHBIN KOMITBIOTEP B KOMILIEKTE) — 2 IIT.

8.2. TpeOoBaHus K 000py10BaAHUIO PA00YHX MECT NPENoJaBaTe/st 1 00y4aromuXcs

1. PaGouee mecTo mpenoaBaTes, OCHAIIEHHOE KOMIIBIOTEPOM C TOCTyIoM B HTEpHET.
2. Paboune mecta 0Oyyaromuxcsi, OCHAIllEHHBbIE KOMIIbIOTEpaMH ¢ JocTynoMm B MHTepHer,
npeaHa3HaYeHHbIE 11 paOOTHI B AJIEKTPOHHON 00pa30BaTEIbHOM Cpelie.

8.3. TpeGoBaHus K cieMAJTM3UPOBAHHOMY 000PY/10BAHUIO Hem
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9. OCOBEHHOCTH PEAJIMBALIMU JUCHHUIIJIMHBI 1151 UHBAJIM1O0B U JIMI C
OI'PAHUYEHHBIMU BO3MOKHOCTAMMU 310POBbsA

Jns obecriedeHus: 0Opa3oBaHMsI HMHBAIMIOB W OOYYAIOUMXCS C OTPaHMYCHHBIMH
BO3MOXXHOCTSIMU 3/I0pOBbsl pa3palaThiBaeTcs (B ciaydae HEOOXOAMMOCTH) aJalTHPOBAaHHAs
oOpa3oBaTenbHasl MPOTrpaMMa, WHIWBUIYaTbHBIA YYEOHBIM TUTAH C y4ETOM OCOOCHHOCTEW HX
NCUXO(U3UUECKOTO Pa3BUTUSL U COCTOSHUS  3/I0pOBbS, B YaCTHOCTU MPHUMEHSETCS
WH/IMBUYAJIbHBIA TOAX0J] K OCBOCHHUIO JHCLUMIUIMHBI, WHAMBHUIYyalbHbIC 3aJaHus: pedeparsl,
NUCbMEHHBIE PA0OTHI M, HA00OPOT, TOJILKO YCTHBIE OTBETHl W JMAJIOTH, WHIWBUIYyaJIbHbIC
KOHCYJIbTAIlMM, HCIIONB30BaHME JUKTO(GOHA ¥ APYrUX 3alUCHIBAIOIIMX CPEACTB  JIJIS
BOCITPOM3BEJICHHUS JIEKIIMOHHOT'O U CEMUHAPCKOr0 MaTepuara.

B memsx obecneueHuss o0OydaroOUIMXCS WMHBAJIMIOB H JIML C OTPAaHUYCHHBIMU
BO3MOXXHOCTSIMU ~ 37I0POBbsl  KOMIUIEKTyeTcs (OHJ OCHOBHOM y4yeOHON IUTEpaTypoii,
aJalTUPOBAHHOM K OIPAaHUYEHHUIO 3JIEKTPOHHBIX 00pa30oBaTENbHBIX PECYPCOB, AOCTYI K
KoTopeiM opranu3oBan B bBUI[ Axagemun. B Oubnuoreke mHpoBOAATCS HWHAUBHIYaTbHBIC
KOHCYJIbTAllMM JUIsl JAaHHOW KaTeropHvM I0JIb30BaTENeH, OKa3bIBAETCS TOMOIb B PErHCTpalU U
UCIIONIb30BAHUU  CETEBBIX M  JIOKAJIbHBIX DJIGKTPOHHBIX  00pa30BAaTENbHBIX  PECYpCOB,
IIPEIOCTABIISAIOTCS MECTA B UWTAIBHOM 3aJI€.
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®OH/JI OIEHOYHBIX CPEJICTB
MO JUCUMILINHE
«IN®PEPEHIMAJIBHBIE YPABHEHUSI»

Ipunoxenue 1
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1. MACIIOPT ®OHAA OLHEHOYHBIX CPEJICTB 11O JUCHUIIJIMHE
«Anddepernranpuble YPaBHEHUI»

Komnerenuuu, popmupyemsblie B mpouecce H3y4eHusi AU CHUILIMHBI

NHupekc DopMynHMpOBKa KOMIIETEHIIUH

OIIK -1 CriocoOHOCTH IPUMEHATE QYHIAMEHTAIBHBIC 3HAHNUS, TOJTydeHHBIC B 001aCTH MaTeMAaTHIECKUX U
(MIIM) eCTeCTBEHHBIX HAyK, M HCIIOJIB30BATh HX B MIPO(ECCHOHANBHOMN AEATEILHOCTH

2. Oranbl (pOPMUPOBAHUA KOMIIETEHIIUM B MPOLEcce 0CBOEHM S M CIIATINHbI

OcHOBHBIMU 3TanaMu  (OPMHUPOBAHMS YKA3aHHBIX KOMIIETCHIIMHA TpH H3yYCHUU
0o0y4JaloImMMUCS  JUCUUIUIMHBI  SBIIAIOTCS —IOCTENOBAaTEIbHOE H3y4YEHHE COJEp)KaTeabHO
CBSI3aHHBIX MEXIy c000H pasnenoB (TeM) y4eOHbIX 3aHsATHH. V3ydeHHme Kaxaoro pasiena
(TeMbl) mpeanonaraeT OBIaJeHue 00yJaroIUMUCT HEOOXOAUMBIMH KOMIIETEHIIUSAME. Pesynbrar
aTTeCcTaluy OOYYAIOUIMXCS Ha Pa3NUYHBIX dTanax (OPMHPOBAHUS KOMIETEHIMI IOKa3bIBACT
YPOBEHBb OCBOEHUSI KOMIETCHIIUN 00y4arOIUMUCH.

OTanHoCTh q)OpMI/IpOBaHI/Iﬂ KOMHGTGHHI/II;'I npsMoO CBsdA3aHa C MECTOM IUCHUILIJIMHBI B
00pa3oBaTeNnbHOI MporpamMmme.

Pa3zgeJnl (Tembl ) dopmMupyembie
JTUCIHUTLINHBI KOMIIeTeHIIMHU (KOJbI)
OIlK-1

AnddepeHnuanbHbie +
YPaBHEHUA MEPBOro
NMOPAJIKA.

JuddepeHunanbHbIe +
YPaBHEHH BBICIIHUX
MOPSAKOB.

JIuHeiiHbIC +
aupdepeHuHaNbHbIE
YPaBHEHUS BTOPOIo
MOpAJAKA.

Cucrembl +
aupdepeHuHaTbHBIX
YPaBHEHHUIA.

YcrounBoOCTDL peleHn | +
auddepeHunaabHbIe
YPABHEHHUH.
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3. HOKaSaTeJII/I, KPUTEPHUHU U CPEACTBA OLICHUBaHUSA KOMHeTeHHI/Iﬁ, (l)Ole/IpyeMbIX B IIpOoHECCe U3YIHCHUA

JUCHHUITIJINHBI
Cnoco6eH NpuMeHATHh (pyH/1aMeHTaIbHbIE 3HAHUS, OJIy4eHHbIE B 00/1aCTH MATEMATHYECKUX U (MJIH) eCTECTBEHHBIX HAYK, U HCIO0JIb30BATH
HX B npodeccuonaabHoii nesreabnoctu (OIK-1);

IInanupyemsble CpencrBa oueHMBaHUSI Pe3yJIbTATOB
Pe3yJILTATHI Kputepuu ouieHnBanusi pe3yJibTATOB 00yUYeHMsI o0y4eHust
o0yueHust
(MauKaTOpbI
JOCTHIKEHUA
KOMIIeTeHIIUH)
JAOCTIDKEHHS 32JaHHOIO0 Hey0BICTROPHTETE Texyuuii IIpomeskyTouHnas
YPOBHSI 0CBOEHUS YAOBJIETBOPUTEILHO XO0po1Io OTJIMYHO KOHTPOJIbL aTTeCTAIHUS
KOMIIETEeHIIHIT) HO
KookBiy™m, KOHTPOITBHBIE
OIIK-1.1 O6namaet He oGmamaer Hmeer HeOOIBIINE 3HaeT mpueMbl  6a30BBIX OmmuHO o0nagaer BOIIPOCHI, TECTUPOBAHHE, 3ayeT ¢ OLIEHKON
6a30BbIMU 3HAHUAMHK, |OA30BBIMHM 3HAHHAMH, |TPEJCTABIECHHS O 0a30BBIX |3HAHHH, MOJTYYEHHBIX B 0a30BBIMH 3HAHHUSMU, HHIVBUTYaTBHBIC 3a0AHUS K
TIOJTyHeHHBIMH B MOJYYCHHBIMU B 3HAHUSX, TIOJTYICHHBIX B 00JTacTH MAaTeMAaTHYECKUX U |OJTYYCHHBIMHU B OOJIACTH | TUIIOBBIM pacyeTaM. Dk3amMeH
0GIACTH obnacTu 00JacTH MaTeMaTHIeCKUX U |(MIIH) ECTECTBEHHBIX HAYK  |MaTeMaTHYSCKUX U (MIIN)
MaTeMaTHYECKHUX U (M) ecTecTBEHHBIX HAYK €CTECTBEHHBIX HayK .
MATCMATHHECCKHIX 1 (MTM) ecTeCTBEHHBIX
(WIH) €CTECTBEHHBIX  |yay
HayK
He ymeer Hesnaunrensno ymeer YMeer yacTU4HO Ymeer ucnons3oBath B |KomIokBruyM, KOHTPOJIBHBIE
OIIK-1.2 Hcmone3yeT |HCIIONB30BAThH B HCIIOJIb30BATh B HCIIOJIb30BATh B po¢eCCHOHATBHOM BOIIPOCHI, TECTUPOBAHHE, 3ayer ¢ OLIEHKON
B IpoeCCHOHATBHON  |TpodeccHoHaIBHON po¢eCCHOHATBHOM po¢eCCHOHATBHOMH JEeSITeIbHOCTH 3HAHWS,  |MHIMBHIyAJGHBIC 3aJaHUS K
JIeATEIbHOCTH 3HAHUS, |eATeNbHOCTH 3HAHUSI, |IESTEIbHOCTH 3HAHUS, JIeSITeIbHOCTH 3HAHMS, MTOJTyYCHHBIC B OOJIACTH | TUTIOBBIM pacyeTaM. DK3aMeH.
MOJTyYCHHBIC B OOJIACTH |TIOJIyYEHHBIE B 00JaCTH |IIOJTyYeHHBIE B 0071aCTH MTOJTyYCHHEIEC B 00JIACTH MaTeMaTUICCKUX U (MIIH)
MaTEeMAaTHYCCKUX U MaTeMaTHYECKUX U MaTeMAaTUICCKUX U (MIIH) MaTeMaTUICCKUX U (MIIH) €CTECTBCHHBIX HaYK
(W) ecTeCTBEeHHBIX (MTM) eCTECTBEHHBIX  |€CTECTBEHHBIX HAYK €CTECTBEHHBIX HAyK
HayK HayK
OIIK-1.3 He ocymectrisier Cnabo ocymiecTBiseT Bnaneer yactidano Braneer cBoOoIHO Konnoksuym, KOHTpOJILHBIE
OcymiecTBisIeT BBIOOP  |BBIOOP METOIOB BEIOOp METOJIOB PEIICHHS OCYILECTBICHHEM BBIOOpA |OCYIIECTBICHHEM BOIIPOCBL, TCCTUPOBAHUE, 3auer ¢ OLCHKO#H
METOJIOB PEILECHHUS peleHus 3a1a4y 3a]a4 Mpo(eCcCHOHALHOM  |METOOB pelleHus 3a1ad BBIOOpA METOOB HHIABATYATTBHBIC 32TAHUSA K
THUIIOBBIM pacyeTaM. DK3aMeH.

3a1a4
poeCCHOHATBHOM
JIESITEIbHOCTH Ha
OCHOBE TEOPETHICCKUX

npogeCcCuoHaNbHOM
JIeATEIbHOCTH Ha
OCHOBE TEOPETHYECKHUX
CBEJICHUI

JCATCIIBHOCTHU HA OCHOBEC
TCOPECTUUCCKUX CBG[[CHI/Iﬁ

poheCCHOHATBHOMN
JIeSITEIbHOCTH HA OCHOBE
TEOPETHYECKUX CBEICHUM

peleHus 3aaa4y
poheCCHOHATBHOMN
JIeSITEIbHOCTU HA OCHOBE
TEOPETUUCCKUX
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CBEJCHUN CBEICHUN
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N OhA WD

10.

11.
12.
13.

14.

15.

16.
17.

18.
19.

20.
21.

22.

23.
24.

25.

26.
27.

28.
29.

4. KoMijekT KOHTPOJIbHO-OLICHOYHBIX CPEACTB MO0 TUCHUIIJINHE

Bomnpocekl Kk 3x3aMeny

no qucuuiuinbe «JAuddepennunanbupie ypaBHEHU»
Oo6bixkHOBeHHBIE MU epennnanbabie ypaBHeHUs1. OCHOBHBIE ONPEACTICHHUS.
Pemenue nud. ypaBuenust ' = f(x,y) METOIOM U3OKIIHH.
Teopema Yamsiruaa o qudQepeHnnaibHbpIX HepaBeHCTBAX.
VYpaBHEHUsI ¢ pa3IeNAIOLMMHCA IEPEMEHHBIMU U €10 HHTETPUPOBAHUE.
OnHOpOHBIE ypaBHEHUS U PUBOASILUECS K HUM.
JIuHeitHbple ypaBHEHUS MEPBOTO MOpsiaKa. Y paBHeHUE bepHysuim.
YpaBHeHUs B MONHBIX Tuddepeniranax. HTErpupyonmi MHOKUTENb.
Pemenne 3amaun Komm juis ypaBHeHuss )’ = f(x,)) METOZOM HOCTPOCHUS JIOMaHOU
Ditnepa.
Teopema cyuiecTBOBaHMS M €JUHCTBEHHOCTH pelieHus 3agaun Komm ais ypaBHEHUs
y=fxy).
Teopema cymiecTBOBaHHMS M €JUHCTBEHHOCTH HAyaJbHOM 3ajaud AN YpPaBHEHUS
F(x,y,y)=0.
WuTterpupoBanue mmyreM BBeieHuUs napamerpa. Ocobble pemeHust 1ud. ypaBHEHHUS.
VYpasnenus Jlarpanxka, Kiepo.
Teopema cy1ecTBOBaHUS U €JMHCTBEHHOCTH PELICHUs HAYaJIbHOW 3a/1auM JJIs1 HOpMaJIbHOM
cucteMsl (pOpMyIHpOBKa).
TeopeMbl 0 HEPEPHIBHON 3aBUCUMOCTH pEILIEHHs OT IapaMeTpa 1 oT JudpepeHIMpyeMOCcTH
peLeHHs 110 TapaMeTpy..
Pemenne 3amaunm Komm juis ypaBHeHuss ' = f(x,y) MeTOZOM HOCIEIOBATEIbHBIX

npubmkenuit ( meron [ukapa).

Teopema 0 HEMOABUKHON TOUKE U €€ IPUMEHEHHE.

Jluneitnble nud. ypaBHeHuss n-ro mnopsiaka. CBoiicTBa JIMHEWHOrO AU(. ypaBHEHUS H-TO
NOpsAJKA.

Onpenenurens BpoHckoro, ero cBoiicTBa

CrpykTypa oOmIero pemieHuss JUHEHHOro HEOAHOPOJHOTO  YpaBHEHHMS A-TO MOpsAKa.
NmnynbcHas GyHKIUS U pelIeHNEe HEOJHOPOJAHOIO YpaBHEHUS.

WNuTerpupoBanue ypaBHEHUS BUAA y(”) = f(x)
Wuterpuposanue ypasaennii suma F(x,y™,y"™D _ y)=o0.

Wnrerpuposannu ypasaennii suma F(y,y',y",...,y")=0.

Jluneitnsle nuddepenHnuansl N-ro Mopsiaka ¢ MOCTOSHHBIME KO3 puiineHTamu.

[Toctpoenne pemieHus HEOAHOPOIHOTO  YpaBHEHHS METOJIOM  HEONpPEAEICHHBIX
K03 PHUIIHEHTOB.

JluneitHbIe HEOAHOPOIHBIE YPABHEHUS BBICIIETO TOPSAKA C TIOCTOSHHBIMUA KOd(PuIimeHTaMu
peieHus ypaBHeHusa L(y) = f(x) npu f(x)= P(x)e‘x

Pemenue ypaBuenus L(y)= f(x),rme f(x)= e™ (P(x) cos Ax + Q(x) sin )

Meron Bapualuu peEMIEHUs HEOJHOPOJHOTO YpPaBHEHUA N-TO MOpsAIKAa C IMOCTOSHHBIMHU
KO3 dUIIMEeHTaMH.

VYpaBHeHue Dilsiepa U €ro peleHue.

Cuctembl nmuHeWHbIX nud. ypaBHeHuid. 3agadya Komm. Pemenne oqHOPOIHOTO MAaTPUIHOTO
YpaBHEHUS.
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30. UmnynbcHas maTpuna. Permenue HeoTHOPOTHOTO MATPHYHOTO YPaBHEHUSI.
31. Jluneitnbie cucteMbl AQ. YPaBHCHHUH C TOCTOSTHHBIMH KO3 (QUIIUCHTAMH.
32. [locTpoeHue peneHus TMHEHHOTO YpPaBHEHUS B BHJIE CTEIICHHOTO psifa. Y paBHEHHE DHpH.

Hepeqenb 3azgavd 1Jd JK3aMeHa

1. Haiitu obmiee pemenue nuddepeHmaIbHOTO ypaBHEHUS.
y"—4y'+4y = —e**sin6x.
2. Haiitu obmee pemenue nuddepeHInaIbHOTO YpaBHEHHUS.
y"+2y'=—-2e"(sin x+cosX).
3. Haiitu obmee pemenne nuddepeHnnanbHOro ypaBHEHHS.
y'+y=2c0s7Xx+3sin7x.
4. Haiitu obiee pemenne qudhepeHInaaTbHOr0 YpaBHEHHUS.
y"+ 2y +5y =—sin2x.
5. Haiitu obiee pemenne qudhepeHInaaTbHOr0 YpaBHEHHUS.
y"—4y'+8y =e*(5sinx—3cosx).
6. Haiitu oOmee pemenune nuddhepeHIuanTsHOr0 ypaBHEHHUS.
y"+ 6y +13y = —e** cos5x.
7. Haiitu obmiee pemrenne audGepeHInaIbHOr0 YpaBHEHUS.
y"+2y'+5y =10co0s x.
8. Haiitu obmiee pemenue nuddhepeHIuanTsHOr0 ypaBHEHNUS.
y"+ 6y’ +13y =e**cos8x.
9. Haiitu oOmiee pentenue nugdepeHInanTbHOro ypaBHEHHUS.
y'—4y' + 4y =e*sin4x.
10. Haiitu o61ee pemenue quddepeHaaIbHOro ypaBHEHU .
y"+2y"=3e*(sinx+cosx).
11. Haiitu oOee pemenue audepeHnnanbHOro ypaBHEeHUSI.
y"—4y'+8y =e*(2sinx—cosx).
12. Haiitu o61ee pemenue quddepeHaIbHoro ypaBHEeHus.
y'+2y'+5y =—CosX.
13. Haiitu o61ee pemenue qudepeHaab-Horo ypaBHeHus.
y"+y=2c0s7Xx—3sin7X.
14. Haiitu oGmee pemenue qudepeHnnanbHOro ypaBHEHUSI.
y"+2y'=6e*(sinx+cosx).
15. Haiitu o61ee pemenue qudepeHaabHoro ypaBHeHus.
y"—4y'+8y =e”(3sinx+5c0sx).
16. Haiitu obmiee pemenue nuddepeHmaIbHOrO ypaBHEHUS.
y"+ 6y +13y =e>* cos x.

17. Haiitu o6G1ee pemenue nuddepeHaaIbHOro ypaBHEHusI.
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y"+ 2y +5y =-17sin 2x.
18. Haiitu oGmiee pemenue qudepeHnnanTbHOro ypaBHEHUSI.

y" +y =2c0s5x + 3sin5x.
19. Haiitu o6mee pemenue quddepeHnaIb-Horo ypaBHEHUs.

y" —4y' + 4y =e**sin5x.
20. Haiitu obmee pemenue qudpepeHInaaIbHOTO YpaBHEHUS.
y"+2y =10€”(sin x +cos x).
21. Haiitu oOmiee pemienne nudGepeHnanbHOro ypaBHEHUS.
y"—4y'+8y =e*(-3sinx+4cosx).
22. Haiitu obmee pemenune nuddepeHnaIbHOr0 YpaBHEHHUS.

y'+ 2y +5y =-2sinx.

3K3AMEHAIIMOHHBIN BUJIET Ne 1

ITo mucuunnuue JuddepeHunanbible YPAaBHEHUS

s obyqaromuxes 3 Kypca HanpasiaeHus noarotosku 01.03.02 [TpukiagHas MaTeMaTHKa U

I/IHEhOQMaTI/IKa

Bonpocsr:
1. O6bikHOBeHHBIE AU depeHnnatbHble ypaBHeHHs. OCHOBHBIE OIpeIeICHUs.
2. Jluneiinple aud. ypaBHeHUs n-ro nopsaka. CBoHCTBa JMHEHHOrO Iu(. ypaBHEHHsS #-TO
HOpsI/IKA.

3. Haiitu o6ee pemenue nuddepeHnaibHOro
YpaBHCHHS.

V' —4y' + 4y = —e**sin6x.

3aBenyromuii kageapoit A.M. Koukapos
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KoMIuIeKT TecTOBBIX BONPOCOB U 3aJaHUil

no nucauminie «JAuddepeHunaibpHble YPAaBHEHUS )

Tecm 1. luddhepeHunanbHBIM ypaBHEHUEM SIBIISICTCS] ypaBHEHHE:
Dx+4=7,

2) x+sinx-y=0;

3) xy'+sinx-y=0;

4) sin3x=y;

5) x*+y*=T.

Tecm 2. [ludepeHnabHBIM ypaBHEHHUEM TIEPBOTO MOPS/IKA SABISETCSA ypaBHEHHUE:
1) xy'+sinx-y=0;

2) x+sinx-y=0;

3) Y +y'sinx+y=1

4) y"+y' —2=cosx;

5) X +y* =T.

Tecm 3. luddepeHInanbHBIM ypaBHEHHEM BTOPOTO MOPSIIKA SBISICTCS:
1) xy'+sinx-y=0;

2) x+sinx-y=0;

3) Y +y'sinx+y=1;

4) y"+y' —2=cosx;

5) xdx+ydy=0.

Tecm 4. luddepeHiranbHbIM YPaBHEHHEM TPETHETO MOPSIKA SBISETCSL:
1) xy’+sinx-y=0;

2) x+sinx-y=0;

3) y'+y'sinx+y=1

4) y"+y' —2=cosx;

5) xdx+ydy=0.

Tecm 5. PemienvieM muddepeHnaabHoro ypaBueHust 3y — xy' =0 sBisieTcst QyHKIUS:
1) y=Cx;

2) y=Cx%;

3) y=x+C;

4) y=x*+C.

Tecm 6. OOmMM pelieHreM HEKOTOporo AuQepeHInaIbHOro ypaBHEeHUs SBIsSETCS (PyHKIUS Y
= CX%, Toraa 9YacTHBIM peleHHeM 5Toro Ju(QEePeHIHAIBHOTO yPABHEHHS, YIOBICTBOPSIOUIM
HavyaJbHBIM ycioBusM Y(1) = 3, sBusercs:

1) y=2x;

2) y=Cx%;

3) y=x+C;
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4) y=3x%
5) y=x%
Tecm 7. O6umit HHTErpaI HEKOTOPOro KM EPEHIIHATBHOrO YpaBHEH s nMeeT BH X + y* = C,

TOrJla YacTHBIM HHTErPaioM 3TOro IU(PPEepeHIIUaTbHOTO ypaBHEHHS, YAOBICTBOPSIOIIAM
HavaIbHbIM ycaoBusM Y(4) = —3, sBiseTcs:

1) x> +y*=4;
2) x> +y*=-3;
3) X* +y* =25
4) x> +y? =T,
5) x*+y?=1.

Tecm 8. JluddepeHMaNbHBIM ypaBHEHHUEM C Pa3ACISIONUMUCST TICPEMEHHBIMH SIBJISICTCS
ypaBHEHUE BUA:

D y'=1(x)g(y)

2) y'=f(x)+9(y);

3) y'= f(x; y), rae ynkuus f(X; y) — ogHOpOAHAS CTEIICHH HOJB;
4) Y+ p(x)y = 9(x);

5) y'+ p(x)y=a(x)y".

Tecm 9. [uddepeHnranbHbIM YpaBHCHHEM C  pa3/ICSIOIIUMUCA T[EPEMCHHBIMHU  SIBIISICTCS
ypaBHEHHE BU/IA:
1) y-cosx=0;

2) y'=x%;
, X
3) y=—2

X2 +y?

4) y'+ﬂ=x;

Tecm 10. OnropoansiM quddepeHInaTbHbIM YpaBHEHHEM MIEPBOTO MOPSIIKA SBIISETCS:
1) y-cosx=0;

2) v =x%y;

/ Xy |
3) y= ;
)y 1y
4) y'+ﬂ—x,

Tecm 11. OmHOpOaHBIM AU GEepeHIIMATEHBIM YPaBHEHUEM MIEPBOTO MOPS/IKA SBISETCS YpaBHEHHE
BUJIA!

1)y =fx)g ()

2) y' =1(x; y), rae dynkiwus f(X; y) — omHOpOAHAS CTEIEHHU HOJIb,
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3) y'+p(x)y=9g(x);
4) ¥+ p(x)y =a(x)y";
5)y =f(x; y), rne dyukuus f(X; y) — omHopoaHasi.

Tecm 12. Pemienne oqHOpOoAHOTO MU dHEpEHIIHATEHOTO YPaBHEHHUS IEPBOTO MOPSIKA MOXKET ObITh
HaliJICHO B BHUJIE:

1)y=u-v, rme u=u(X) uV=V(X) — HEKOTOpbIE HEH3BECTHbIE (YHKIIUH;

2)y=U- X, rae U=Uu(X) — HEKOTOpasi HeM3BECTHAS (PYHKIIUS;

3)y=u+v, e U= u(xX) u V= V(X) — HEKOTOpbIC HEU3BECTHBIC (DYHKIINH;

4)y = U+ X, rae U = U(X) — HeKoTopast Heu3BeCcTHast (DYHKITHSL.

Tecm 13. JluHelHBIM HEOAHOPOAHBIM JU(D(PEPECHIIMATBHBIM YpaBHEHHUEM IEPBOTO IMOPSIAKA
SBJISICTCS] ypAaBHEHHE BUA!

1) y'=f(x)g(y);

2)y" +p(x)y=q(x)y"

3) Yy =1(x; y), rme pyukuus f(X; y) — onHopoaHas;
4) y'+p(x)y =g(x);

5) y'+py +aqy=0.

Tecm 14. JIuHEWHBIM HEOTHOPOAHBIM TU(GEPEHIINATBHBIM YPaBHEHUEM IEPBOTO TOPSIKA

SBJIAETCS YpPAaBHEHHE BH/IA:
1) y-cosx=0;

2) y'=x%y;

, Xy
3 = y
) y x2+y2

4) y'+ﬂ:x;
X

5) y'+ﬂ=xy“.
X

Tecm 15. Pemenue nuHEWHOro AUQQEpeHINaTILHOTO YpaBHEHMsI IEpBOTO  IOpsKa
Yy + p(X)y = g(X) MOXKeT ObITh HAMIEHO B BUJIE:

1)y =u-v, rae U = u(x) u vV = V(X) — HEKOTOpbIC HEH3BECTHBIC (DYHKITUH;

2) Y =U- X, rae U = U(X) — HeKoTopast Hen3BecTHast (yHKIIHS,

3)y=u+v, e U= u(x) u V= V(X) — HEKOTOpbIC HEN3BECTHBIC (DYHKIINH;

4)y = U+ X, rae U = U(X) — HeKoTopast Hen3BeCcTHas (PYHKITHSL.

Tecm 16. YpaBHenueMm bepHyiuiu sBisieTcss ypaBHEHUE BUAA:
1)y =fx)g ()

2)y +px)y=aq()y";

3) Yy =1(x; y), rne pynkuus f(x; y) — onHOpoaHAas;

4) y'+p(x)y =9g(x);

5) Y"+py'+dy=0.

Tecm 17. YpaBHeHneM bepHyuH ABISIETCS ypaBHEHUE:
1) y-cosx=0;
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Tecm 18. Penienue ypaBaenus: bepuymim y' + p(x)y = q(X)y" MoOXeT ObITh HAWJCHO B BH/IE:
1)y=u-v, rae U =u(X) uV=V(X) — HSKOTOpbIC HCU3BECTHbIC (HYHKIIUH;

2)y =U- X, tae U = U(X) — HeKoTopasi HeM3BEeCTHAsI (PYHKIIHS;

3)y=u+v, e u=u(x) uV=V(X) — HEKOTOpbIE HEU3BECTHBIC (DYHKIIUH;]

4)y = U+ X, re U = U(X) — HekoTopasi Heu3BecTHast (QyHKIIHSL.

Tecm 19. OmnoponabM muddepeHINaTbHBIM YPAaBHEHUEM BTOPOTO TOPSIKA C MOCTOSHHBIMH
K03 puLIMeHTaMu SBIISIETCS ypaBHEHUE BUJA:

1) y'= () a(y);

2) y=1(xy)

3) y'+p(X)y=g(x);
4) y'+py +qy=0;

5) y"+py'+ay = f(x).

Tecm 20. OmuoponabM 1udGepeHINaTbHBIM YPAaBHEHUEM BTOPOTO TOPSIKA C MOCTOSHHBIMH
Kod(uImeHTaMu SBISICTCS:

1) y"—3y' +ysin x=0;

2) y"-3y'+2y=e¥

3) y'-2y'+y=0

4) y" =sin x;

5 y-Inx=y.

Tecm 21. Ilpn pemieHuH OHOPOAHOTO JU(QEepeHINATLHOIO ypaBHEHUS] BTOPOro MOpsAKa C
HOCTOSIHHBIMU Kod(urmentamu y” + py’+qy = 0:

1) BBOOUTCS MOJCTAHOBKA BUaa Y = U - V, rae U = U(X) u V = V(X) — HEKOTOpbIE HEU3BECTHBIC

dyHKIHH;
2) BBOAMTCS MOJICTAHOBKA BHIA Y = U - X, T1ie U = U(X) — HEKOTOpasi HeU3BEeCTHAST (PYHKIIHS;
3) cocraBisieTcs XapakTepucTadeckoe ypasuenne k2 + pk + q = 0.

Tecm 22. Xapakrtepucrnueckoe ypaBhenme kP + pk + g = 0 mMeer xBa pasiIHUHBIX
nericTBuTeNbHBIX KOpHS K; u Ko Torma oOimee pemienue opHOpoaHOTo AuddepeHiraibHoro
ypaBHEHHUS BTOPOT0 MOPSAKA C OCTOSHHBIMU Koddduientamu y” + py’ + qy =0 UMeeT BU:

1) y=Ce"* +Cpe*;

2) Y=U- X, rae U = U(X) — HeKoTopast Hen3BecTHas (DyHKITHS,

3) y=Cie"" +Coxe";

4) y =e*(CycosBx+ C,sin Bx);

5) y=u-vV, rae U= u(X) u V= V(X) — HEKOTOpbIe HCU3BECTHbIEC ()YHKITHH.
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Tecm 23. XapaKTepuCTUUECKOE YypaBHEHME K + pk + g = 0 uMeeT KOMILICKCHbIE KOPHHU
ki, =oazif. Torma oOmee peuieHre OAHOPOAHOrO IU(GEPEHINAaTILHOTO YpPaBHEHUS BTOPOTO

HOpsi/IKa C TOCTOSSHHBIMU KO3 duentamu y” + py’ + qy =0 UMeeT BU:
1) y=Ce" +Cpe*?¥;
2) Y=U- X, rae U = U(X) — HekoTopasi Heu3BecTHas (DyHKITHS,
3) y=Cie" +Coxe;
4) y=e"(CycosBx+ C,sin Bx);
5) y=u-V, rae U= Uu(X) u V= V(X) — HEKOTOpbIC HCU3BECTHbIC ()YHKIIHH.

Tecm 24. Xapakrepucrudeckoe ypasuenne k2 + pk + q = 0 mmeer pasusie kopan K; = ky. Toraa
o0iiee perieHre OaHOPOAHOT0 AU HepeHINATBLHOIO YPaBHEH s BTOPOTO MOPSAKA C TTOCTOSTHHBIMA
ko3 duuuentamu y” + py’ +qy =0 UMeeT BUJ:

1) y=Cie"* +Cpe";

2) Yy =U-X, rae U = Uu(X) — HeKoTopasi Hen3BeCTHas (PyHKIIUS;

3) y=Cie"" +Cyxe;

4) y=e*(CycosBx+ C,sin Bx);

5) y=u-v, rae U =u(X) u V= V(X) — HEKOTOpbIC HEM3BECTHBIC (DYHKITUH.

Tecm 25. Xapaxrtepucruueckoe ypaBHenne k + pk + ¢ = 0 MMeeT KOMIUICGKCHBIC KOPHH
ki, =ozif. Torma oOmee pemeHne OAHOPOTHOrO U(GGEPCHINATHLHOTO YpPaBHEHUS BTOPOTO

HOPsAZIKA C OCTOSIHHBIMU KO3 durmentamMu y” + py’ +qy =0 MMeeT BHIL:
1) y=Ce"* +Cpe",
2) Yy =U-X, tae U = u(X) — HeKoTopasi Hen3BeCTHas (pyHKIIHUS;
3) y=Cie"* +Cyxe!;
4) y =e*(C,cospx+ C,sin Bx);
5) y=u-v, rae U =u(X) u V= V(X) — HEKOTOpbIEC HEM3BECTHBIC (DYHKITUH.

Tecm 26. Xapakrepucriaeckoe ypasrerne kX + pk + q = 0 umeer D = 0. Torza obee perieHne
OIHOPOAHOTO TH(D(PEPEHITHATBHOrO ypaBHEHHsI BTOPOrO MOPSAKA C MOCTOSHHBIMEH KO3(dHUIIMEHTaMH
y"+ py'+qy =0 uMeer BUL:

1) y=Cie"* +Cpe"%;

2) Yy =U-X, tae U = u(X) — HeKoTopasi Hen3BeCTHas (pyHKIIHUS;

3) y=Ce"* +Coxe;

4) y=e"(C,cosPBx+ C,sin Bx);

5) y=u-v,rtae U =u(X) u V= V(X) — HEKOTOpbIC HEU3BECTHBIC (PYHKIIHH.

Tecm 27. Xapakrepucrudeckoe ypasaerne k° + pk + q = 0 umeer D < 0. Torza oblee pemeHne
OJHOPOAHOrO  aU((EepeHIINAaIbHOTO  ypaBHEHHS  BTOPOTO  TMOPSAKa C  MOCTOSHHBIMH
kodpduuuentamu y" + py’ +qy =0 UMeeT BUI:

1) y=Ce"* +Cpe*;

2) Y =U- X, tae U = U(X) — HekoTopasi Heu3BecTHas (PyHKITHS,

3) y=Cie" +Coxe;
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4) y=e"(C,cosBx+ C,sin Bx);
5) y=u-vVv, rae U=Uu(X) u V= V(X) — HEKOTOpbIC HCU3BECTHbIC ()YHKIIHH.

Tecm 28. O6miee pemenue mauddepeHmanbHoro ypaHenus y' + 2y + y = (0 HaxoauMm 1o
dbopmye:

1) y=Ce"* +Ce*;

2) Y=U- X, rae U = U(X) — HeKoTopast Heu3BecTHast (PyHKIIHS,

3) y=Ce" +Coxe;

4) y=e"(C,cosBx+ C,sin Bx);

5) y=u-v, rae U= Uu(X) u V= V(X) — HEKOTOpbIC HCU3BECTHbIC ()YHKIIHH.

Tecm 29. O6mee pemenune auddepennnansHoro ypasHenust Y’ + 4y + 5y = 0 Haxomum 1o
dbopmyre:

1) y=Ce" +Cpe*?¥;

2) Y=U- X, rae U = U(X) — HekoTopast Heu3BecTHas (DYHKITHS,

3) y=Ce"* +Coxe";

4) y =e*(CycosBx+ C,sin Bx);

5) y=u-v, rme U =u(x) uV = V(X) — HeKOTOpbIC HEH3BECTHBIC (DYHKIIUH.

Tecm 30. O6mmmM  pemenveM  auddepenuuansioro  ypasuenus  F(x;y;y'; y")=0  Moxer
SIBISITHCS (PYHKIIHS:

1) y=0;

2) y=e"-(2C; +3);

3) y=e"-(x+1);

4) y=5+cosXx;

5) y=C,e** +C,e*.

Tecm 31. JluHeWHBIM HEOAHOPOAHBIM AHM(depeHInanbHBIM ypaBHEHHEM BTOPOTO MOPSIKA C
MOCTOSIHHBIMU KO3 (PUIIMEHTaMHU SIBJISIETCS ypaBHEHUE BUAA:

1) y'=f()a(y);

2) y="f(xy)

3) y'+p(x)y=9(x);
4) y'+py +qy=0;

5) y"+py'+ay = f(x).

Tecm 32. JIuHEHHBIM HEOAHOPOAHBIM AHDdepeHIINaTbHBIM YpaBHEHUEM BTOPOTO TOPSIKA C
IIOCTOSITHHBIMHA KOB(i)(l)I/IHI/IeHTaMI/I SABJISICTCA YPaBHCHHUEC BUA:

1) y"—sinx-y' =0;

2) y'-3y'+2y=¢e%;

3) y'-2y'+y=0;

4) y" =sin x;

5 y-Inx=y.
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Tecm 33. O0miee pemieHWe HEOJAHOPOAHOTO U(GEPEHIIUAIPHOTO YpaBHEHUS BTOPOTO
HOps/IKa C MOCTOSHHBIMU KO3 uimentamMmu y” + py’ +qy = f(X) umeer Bux:

1) y=Ce"* +Cpe;

2) y(X)=Yo(X), TIE Yo(X) — 0OlIIee pelIeHre COOTBETCTBYIOIETO OJTHOPOIHOTO YPaBHCHHS,

3) y=Ce"* +Coxe*;

4) y(x) = Ya(X), TOe Y,(X) —YacTHOE pelieHre HEOHOPOIHOTO YPABHEHHS;

5) y(x) = Yo(x) +m, rae  Yo(x) — oOmee pemieHne COOTBETCTBYIOMIETO OJHOPOJHOIO

ypaBHEHHUS, Y(X) — YaCTHOE pelIeHHe HEOHOPOJHOTO YPAaBHEHUSI.

Tecm 34. Xapaxrtepuctiaeckoe ypasuenne k> — 4k + 3 = 0, COOTBETCTBYIOIIEE OHOPOIHOMY
muddepeHnaIbHOMy  YPaBHEHHIO BTOPOTO TOpSAKAa €  TOCTOSHHBIMH KO3 duimeHTamu
y"+4y' -3y=0, umeer kopuu ki = 1; k; = 3. Torma dyacTHOe pelICHHE COOTBETCTBYIOIIETO

HEOHOPOJHOr0 ypaBHeHHus Y — 4y + 3y =e” (X +7) uMeeT BUJ:
1) ya(x)=e”(Ax+B);
2) yn(X) =e**x(Ax + B);
3) ya(x)=e*B;
4) y,(x)=e¥*(Ax+B);
5) yn(X) =e*x*(Ax + B).

Tecm 35. XapaKkTepUCTUYECKOE ypaBHEHUE k2 — 4k + 4 =0, COOTBETCTBYIOILIEE OJHOPOJIHOMY
muddepeHIIMaTbHOMY yYPaBHEHHIO BTOPOrO IMOpsJKa C IOCTOSHHBIMHM KO3 uimreHnramu
y"—4y' +4y =0, umeeT kopeHb K = 2. Toraa yacTHOE pelIeHre COOTBETCTBYIOIIETO HEOAHOPOIHOTO

ypaBHeHus y" —4y' +4y =e*(x+7) umeeT BUL:
1) ya(x)=e”(Ax+B);
2) yn(X) =e**x(Ax + B);
3) ya(x)=e*B;
4) y,(x)=e¥*(Ax+B);
5) yn(X) =e*x*(Ax + B).

' _ 3
Tecm 36. Jlano nuddepeHnanbHOe ypaBHEHHE y'+2xy =2xy TOT/Ia €ro o0Iee peleHue
NMECT BU.
eX _ e—X
Yy=TF——
1) Ce®™ +1
1
y = - , y = O
2) Ce? +1
1
y = ” , y = O
3) Ce™ +1
gt —e™
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Tecm 37. Jlano nuddepeHnnanbsHoe YpaBHEHHE y'+ycosx =sin2x TOr/a ero ofiee pereHue
UMeeT BUJI:

1) Y =Ce ™ 4+ 2sinx -2
2 V= Ce™” +2sinx
3) V= Ce "™ —2cosx—2
n Y= Ce”* —2c0s2x
xﬂ +y=4x°
Tecm 38. Jlano muddepenimansHoe ypaBaenue 0X TOTJa ero olIiee peleHne NMeeT
BUL:
y=x"'+—
1) X
y__x3__
2) C
3 Y= 3x® —Cx
y=x>+—
4) X

2
14X
Tecm 39 Jano muddepeHnuranbHoe ypaBHEHUE y
pelieHue uMeeT BU/I;

—(xeX2 - yz)y =0

TOrJa ero oouiee

y Y 2x-C)=0
y2(2x+gj=eX
3) X
2 y?(2x-C)=0
34,2, 2,,3
Tecm 40 ano nuddepeHmaibHOe ypaBHEHHE XYy +xtyt =1 TOT/Ia ero oOlee perieHue
UMeeT BUJ:
y= ¥2x+C
1) 3x-C
y- V2x+C
2) X
y= N2x+C
3) 2%
V2x+C
y——
4) X? — X

X? +2xy+1)dx+(x2 +y? —1)dy: 0
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TOTJa €r0 OOIIMI UHTETpall UMEET BH/I;
x>+ y*+3x’y+3x-3y=C
2X+3xy—3x*=C
X+yiexy—-x—y=C

1)
2)
3)
2) 2x3 +2x°y* —x+y=C

Tecm 42 Hano ypaBHEHHE B MTOJTHBIX muddepennmanax

sin(x + y)dx + xcos(x + y {dx +dy) =0

TOT/Ia €ro OOLIUi MHTETrpall UMEET BH/I:

D 2xcos(x+y)=C

2 xsin(x+y)=C

5 2xsin(x-y)=C
)=C

" 2xsin(y — x

(x=y)ax+(x+y)dy _

2 2
Tecm 43. [lano ypaBHeHUE B MOJHBIX TuddepeHmranax X +y TOTJA €ro OOLIui
WHTErpajl UMEET BU/I;

In(x + y)—arctg§ =C

1)

2 %In(x+y)+arcctg%=c

3 %In(x2+y2)—arctgx;2y=0
1In(x2+y2)—arctgﬁzc

4) 2 y

(2x —1—12]dx—(2y —ijdy -0
Tecm 44. Jlano ypaBHeHHe B OTHBIX AuddepeHinanax X X TOTJAa €ro
001K UHTETpaJl UMEET BUI:

x2—x+J_y?=C
1) X

x2yy+d=C
2) X
3 2x* —3x+3xy—y*=C

2 2X* +3x—-3xy+y*=C

EZX + edex + (1— iJeydy =0
Tecm 45. ]lano ypaBHeHUE B MONHBIX AuQdepeHinarax y TOT/Ia €ro
001IMii MHTETpaJl UMEET BHI:
y
1) 3x°—xe*=C
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< | <

=C

2) X* + ye

3 3x+2ye’ =C
g (x+yf™=C

Tecm 46. Jlano nuddepeHmaibHOe ypaBHCHHE
JMHUAN TPUHAICIKUT:

X
y=—-X
1) a
a
y=—
2) X
+Xoo
3) a
4) y—-X=a

Tecm 47. Jlano nuddepeHmanibHOe YpaBHCHHE

CEMENCTBY JIMHUHI IPUHAJICHKUT:

D y> —2Cx +C?

, X2
2) 2 C?

y:§+C2
3) X

Tecm 48 [ano nuddepeHmaibHOEe ypaBHEHNE
JTUHUI TPUHATIEHKHT:

a
y=—g

1) ed
a

YZ—E

2) ex
3) Y= e
g Y= e

! —
y+xy = O. Onpenenuth KakoOMy CEMEHCTBY

yy'2 +2xy'—y =0

. Ompenenutb Kakomy

r_ ’
xy'=ylny . OmnpenenuTh KakoMy CeMEHCTBY

12 i ' .
Tecm 49. Ilano muddepeHaabHOe YpaBHEHUE y -y -xyty _0. Onpenenurs Kakomy

CEMEMCTBY JTMHUM MPUHAIJICKUT:
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1) y=Cx—-C-C?

C X

, VT

3 y=Cx+C+C?®
L

4) x C?

" ' _
Tecm 50 Jlano nuddepeHnnanbHOe ypaBHECHUE y'=2y'+y= O. OnpenenuTbh KaKOMy CEMEUCTBY
JIMHUN IPUHAJICHKUT:

y Y= e*ax —e"bx
2 V= e*(ax+b)
5 V= e”*(ax—b)
p V= e“ax + e*bx

Y3
Tecm 51. ]Jlano ceMENCTBO JMHHM y =Cx . Anddepenunansapie ypaBHEHHS 3TOTO ceMeicTBa
UMEeT BUJIL:
1) Y =3y
y'-32
2) X
3) ¥ =3y
4) yr — 3Xy2
Tecm 52. Hano mudpepeHnaIbHOoe  ypaBHEHHE C HAaYaJIbHbIM  YCJIOBHEM:

y' =y>+3x° -1, y@)=1
1) y=x"-x+1

. HepBLIM HpI/I6J'II/I)KeHI/IeM K PCHICHUIO SABJISACTCA (bYHKI_II/ISII

2) y=x°+X
3) V=X
2) y=x-Xx

— 2 _
Tecm 53. U3BecTHO ceMeCTBO pemieHHH Iu(epeHNaTbHOr0 YpaBHEHHS y=Cx"-C Torma
0COOBIM PEIICHHEM ITOTO YPaBHEHUS SIBISCTCS (DYHKITHSI

1) y=x*-1

2) y=1-x?
X4

3~ 4

4) Y= X’

y" —4y = 4x% —10x

SABJIACTCA
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byHKIIUS y=X-= XS. Torga ero obiee pemeHne nMeeT BUT
1) y =C, cos2x +C, sin2x + x - x*
2) y=C, +C,x+x~-x°
3) y=Cx+C,x* +x-x°
2) y=Ce*+Ce™+x-x°

Tecm 55. Jluneitnoe oxpHOopomHoe muddepeHnnaTbHOe ypaBHECHUE, UMEIOIIEe YaCTHBIC PEIICHUS

V=X Y, =€ AMEET BUJI
1) (x=1)y"—xy'=0
2) W=y +y=0
3) VX' +y=0
4) y'—y'+xy=0

r_ 2
Tecm 56. YacHbIM pPEIICHUCM I[I/I(I)q)epeHL[I/IaHLHOFO YpaBHCHUA y =xy , YAOBJICTBOPAIOIICE

Ha4YaJIbHOMY YyCJIOBUIO y(O) =0 SABJIACTCA

1) Y=X
2) ¥=X
3) y =sinx
4) ¥=0

2

= 11 = X1 =X
h Y2 Y3 nupbepeHIMaTbHOTO YPaBHEHUSI TPETHETO MOPSIIKA

Tecm 57. Pemienus
JIMHEHO
1) 3aBHCHMBI
2) HE3aBUCHMBI
3) 3aBHUCHMbBI U HE3aBUCUMBI
4) He 3HAIO

"o __ ! 0 = 1, ! 0 = 1
Tecm 58. ]lano ypaBHEHHE Y'=2W' 4 navansusre YCJIOBUSA y( ) y( )
YIOBJIETBOPSIONIEE TaHHBIM HaYallbHBIM YCIOBUSM SIBIISICTCS (PYyHKITHS

. Ero pemienunem,

1
1) Y X1
1
2’ 1x
. X
N
_x+1
N

Tecm 59 Jlano ypaBHeHUe y' =3y’ +2y=2x+ 3. Ero wactabM pelieHrneM SBIseTCs] PYHKIHS
y =X +X
y=X+3
y =x+e¥
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y = X+SinXx

Tecm 60. Jlanbl: ypaBHEHHE y'=x+y’ U TOYKa (1’ 2). CKOJIbKO MMEET ypaBHEHUE DEILCHUH,
NPOXOISAIINX Yepe3 TaHHYIO TOUKY?

1) Hu omHOTO

2) OIHO

3) nBa

4) OGECKOHEYHO MHOTO

Bonpocel K KOJLLIOKBUYMY

1. OcHoBHble TNOHATUSA TeopuH JUddepeHIanbHbIX YypaBHeHHH. 3anaua Komm s
i QepeHIaTbHOTO YpaBHEHUST EPBOTO MOpsiaka. DOpMyIMpOBKa TEOPEMBI CYIIECTBOBAHHUS U
€IMHCTBEHHOCTH pelleHus 3anaun Komm.

2. JuddepeHunanbable ypaBHEHUS IEPBOTO MOPIIKA: C Pa3ACIIIONIMMHUCS TIEPEMEHHBIMH,
OJIHOPO/IHBIE U MTPUBOJISALINECS K OJJHOPOIHBIM.

3. Jlunelinble ypaBHEHUs MEPBOro Mopsjaka, ypaBHeHre bepHyiim.

4. YpaBHEHUS B MOJHBIX AU depeHnanax.

5. IlpubnmxeHHoe uHTEerpupoBaHue auddepeHInalbHbIX ypaBHEHUH IMEpPBOro IMOpsIKa
METOJIOM U30KJIMH.

6. uddepenunanbaple ypaBHEHHUS BbICIIMX MOpsaakoB. 3amada Komm. dopmynuposka
TEOPEMBI CYILIECTBOBAHMS U €JUHCTBEHHOCTH pelieHus 3a1aun Komm. Ob1iee u yacTHOE penieHusl.
OOt 1 YaCTHBIA UHTETPAIIBL.

7. JuddepennmnanbHple ypaBHEHUS, AOMYCKAIOIINE TOHIKEHNE TOPSIKA.

8. Jluneiitnslii nu¢depeHnuanbHbBId onepaTop, ero cpoiicTBa. JIMHelHOe OJHOpPOIHOE
nuddepeHnaIbHOe YpaBHEHNE, CBOMCTBA €r0 peleHui.

9. JluneiiHo-3aBHCHMBIE W IJIMHEHHO-HE3aBUCHMBIE cucTeMbl GyHKIuH. Heobxomumoe
yCIJIOBUE JINHEWHOM 3aBUCIMOCTH CUCTEMBI (DYHKITHI.

10. YcnoBue  nuHEHHOM ~ HE3aBUCUMOCTH  pEIIEHWH  JIMHEHHOrO  OJHOPOAHOTO
nuddepeHINaTBbHOTO YPaBHEHHUS.

11. JIuneitnoe ogHOpoaHOoe nupdepeHnanbHoe ypaBHeHHe. DyHAaMeHTalbHas cucTeMa
pemenuii. CTpykTypa oOIIero peneHus.

12. JIuneitnoe HeoqHOpOIHOE M. ypaBHeHHE. CTPYKTYypa 00IIEro peuieHusl.

13. Meton Jlarpanka BapuaIiuy MPOU3BOIBHBIX MIOCTOSHHBIX.

14. Jluneiitnple  omgHOpoAHble  aUddepeHINaTbHble  YpaBHEHUS C  IOCTOSHHBIMHU
koa¢duLreHTamMu (C1ydai MpoCThIX KOPHEN XapaKTePUCTUUECKOTO YPaBHEHUS).

15. Jluneiitnple  omgHOpOAHBIE  OU(QEpeHINaTbHbIe  YpaBHEHUS C  IOCTOSHHBIMHU
koa¢duLreHTamMu (Caydail KpaTHbIX KOpHEH XapaKTepUCTUYECKOTO YPaBHEHHUS).

16. JIuneitnple  HeonHOponHble AU depeHlInaNbHble  ypaBHEHHUS C  MOCTOSHHBIMHU
kodpurmentamu. Meton nmoadopa.

3aganus pacueTHO-rpadguyeckoi padoTsl

3anaua 1. Haiitu o6muit uarerpan auddepenunansuoro ypasuenus. (OTBeT nIpeacTaBUTh B
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BHJIE W(X, y) =C)

1.1. 4xdx —3ydy = 3x°ydy — 2xy*dx.

1.3. \/4 + y?dx — ydy = x?ydy.

1.5. 6xdx — 6ydy = 2x*ydy — 3xy°dx.

X+/3+ Y2 dX + yv/2 + x?dy = 0.

17. (€%+5)dy + ye dx =0.

1.9. 6xdx — 6ydy = 3x*ydy — 2xy*dx.

X/5+ Y2 dx + yv4+ x*dy = 0.

111 y(4+e*)dy —e*dx=0.

1.13. 2xdx — 2ydy = x*ydy — 2xy“dx.

dox+ y\/l+7dy=0.
1.15. (ex+ 8)dy —ye*dx =0.

1.17. 6XdX — ydy = yx*dy — 3xy“dx.
119, (1+e)y' = ye".

1.21. 6xdx — 2ydy = 2yx*dy — 3xy’dx.

123 (3+e")yy' =e".

1.25. Xdx — ydy = yx*dy — xy“dx.
127, (1+e*)yy'=e”.

3(x2y+ y)dy+ 2+ y*dx =0.
1.29. 2xdx — ydy = yx*dy — xy’dx.

1.31. 20xdx — 3ydy = 3x°ydy — 5xy*dx.

1.2. Xy/1+ y* + yy'v1+x* =0.

1.4. 1/3+ y?dx — ydy = x*ydy.
1.6

1.10.

112. V4= XY + xy* + x=0.

1.14.

1.16. 4/5+ Y* + yyv1-x* =0.

1.18. yIny+xy' =0.
20. \1— X2y +xy? +x =0.
122. y(1+Iny)+xy =0.
1.24. \/3+ y? +41-x2yy =0.
1.26. 5+ yzdx+4(x2y+ y)dy =0.

1.28.

1.30. 2X + 2xy° ++/2—x°y' =0.

3anaua 2. Haiitu o6uwmii uaTerpan nudepeHaabsHoro ypaBHeHus!.

2
2.1. y’:y—2+4l+2.
X X

3y° 4+ 2yx°

22. Xy' = .
d 2y + x°
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23. Yy =——.
X—=Yy
2
2.5 2y’—y—2+6l+3
X X
27.y' = x+2y.
2X—Y
2
2.9 3y’_y—2+8l+4
X X
XXy -V
HYE X —yzxyy
2
213. Y’ y—2+6i+6
X X
2 2
ke X2;22 fyzxy
y
2
2.17.2y':y—2+8l+8
X X
, XP+3xy—y°
219. y' = 32y
2
221. Y’ y—2+8i+12
X X
COXP+xy —3y°
2
2.25. 4y’ —y—2+1OX+5
X X
. X*+xy-5y°
227.y' = " _y6ny
2
2.29. 3y’ = y—2+10X+10
X X
. X*4+2xy—5y?

231. Y =

24. Xy =A[X*+y° +V.

3 2
26. Xy' = 3yz+—4yx2
2Y° + 2X
28. Xy =2X* + Yy +V.
3 2
2.10. Xy' = M
2y° + 3X

212. Xy =/2X° +y° +V.

3 2
2.14. Xy’ :M.
2Y° +4x
2.16. Xy’ =3JX* + Yy +V.
3 2
2.18. Xy' = 3y 2+10y>2< :
2y° + 95X
2.20. Xy’ =32X* + y* +.
3 2
2.22. Xy' = 3y 2+12y>2< :
2y° +6X
2.24. Xy' = 2:/3X* + Y + .
3 2
2.26. Xy' = 3Y 2+14y>: :
2y + 17X

2.28. XY =4 yX2 +y° + .
2.30. Xy' = 442X +y* +Y.

46



3anaua 3. Haiftu o6mwmii naTerpan nuddepeHuaIbHOr0 ypaBHEHHUS.

- ,  X+2y-3
| 2x—2
33y_3y—x—4
' 3x+3
35y__x+y—2
' 3X—y-2
37y__x+y—8
' 3x-y-8
20 V' = 3y+3
- 2x+y—1
o2t
- ,  2X+3y-5
| 5Xx -5
, X+3y-4
3ﬂ1y:5x_y_4
3NZY=X+2%(3
X I
310,y = SOy +5
o 4% +3y -1
3mﬂy:X1112
, 2X+Yy-3
3.y =
295 , _ X+3y-6
o 7X—y—6
321y%:221351
320,y = — 0¥ O

32y,__x+y—2
B 2x—2
a4y =Y =2
X+y—2
- ,=2x+y—3
X—-1
- ,=x+3y+4
3X—6
, X+2y-3
310. y' =
4x -y -3
a1 V' = X+8y—-9
10x—-y-9
314,y = Y8
3X+2y—7
31&yH:y_2X+3
x—1
, 3X+2y-1
3.18. y' =
X+1
, X+4y-5
3.20. Y =
6X—y-—5
3m.y—2X+y_3
4x -4
3.24. y' = y :
2X+2y—2
, X+y-4
3.26. Y = :
y X—2
, 3y—2x+1
3.28. y' =
3X+3
, X+06y-—7
3.30. Y' = :
8Xx—y—7

47



y+2

33 YV =—2— .
y 2X+y—4

3anaua 4. Haiitu pemenue 3anaun Komu.

41y —y/x=x% y@)=0.
y'—yctgx=2xsinx, y(z/2)=0.

43. y'+ yCoS X :%sin 2x, y(0)=0.

y'+ytgx=cos’x, y(z/4)=1/2.

45, y'—L =x*+2x, y(-1)=3/2.

X+ 2
1
—y=¢€ 1), 0)=1.
Y= (x+1), y(0)

4.7. y’—l = XSinx, y(z) =1.
X 2

[ y 2
4.9, +—=X",
y 2X

,  2X y
1+ x?

y' -

4.2.

N

6.

48, y’+l=sinx, y(;z):l.
X 4
4.10.
, Y X+1
a12. Y +==—=¢€", y(l)=e
X X
Yy 12
1y -L=-22 y1)=4
414. Y T (1)
4.16. y’+¥=3x, y(1)=1.
418. ' + ;zxyzl, y(1)=1.
4.20.

422. y'+xy=—x>, y(0)=3.
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2 2
23y ———y=¢ 1), 0)=1. 24,
423. Y X+1y e*(x+1)", y(0) 4.24

y'+2xy = xe ¥ sinx, y(0)=1.

4.25. y'—2y/(x+1):(x+1)3, y(0)=1/2. 4z
y'—ycosx=-sin2x, y(0)=3.
421.y' —4xy =—4x°, y(0)=-1/2. 4.28. y,_¥:_lr17x’ y(@) =1.

4.29. y’—3x2y=x2(1+x3)/3, y(0)=0. 430,
y'—ycosx=sin2x, y(0)=-1.
431y —y/x=-2/x*, y(1)=1.

3anayva 5. Pemuts 3agauy Komm.

5.0 yodx+(x+e?)dy =0, y| =2
52.(y'el+2x)y' =y, |, =L

53. y’dx+(xy—1)dy=0, y|  =e.

54.2(4y° +4y-x)y'=1, y| , =0.

55. (C0s2ycos’ y—x)y' =sinycosy, Y], 0 =713
56.(xcos’y—y®)y'=ycos’y, Y| _=n/4.

5.7, 8" (dx—2xydy)=ydy, y| , =0.

58. (104y° —x)y'=4y, y| =1
59.dx+(xy—y*)dy=0, y|_, =0.

5.10. (3ycos2y —2y’sin2y -2x)y'=y, y| . =x/4
5.11. 8(4y3 + Xy — y) y'=1 y[ =0

512.(2Iny —In® y)dy = ydx—xdy, y| _, =¢’.

513. 2(X+y*)y' =y, y_,=-L

5.14. y° (y —1)dx+3xy*(y—1)dy =(y +2)dy, y|X:]/4 =2.
5.15. 2y°dx+(x+e’)dy =0, y| =1
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5.16. (xy + \/y)dy +y?dx =0, y|X:_]/2 =4,

5.17. 5in 2ydx = (sin® 2y — 2sin” y + 2x)dy, Y],y = 7/%
5.18.(y2+2y—x)y':1, y|_,=0.

5.19. 2y+/ydx —(6x\/§+ 7)dy =0, vy ,=1

5.20. dx = (siny +3cosy +3x)dy, y| .. =7/2.

5.21. 2(cos’ y-c0s2y — X )y’ =sin2y, Y],y =57/4.
5.22. chydx = (1+xshx)dy, y|  =In2.

5.23. (13y3 - x) y'=4y, y| .=

5.24. y° (y2 +4)dx+ 2xy(y2 +4)dy = 2dy, y|xzﬁ/8 =2.
525 (x+In°y—-Iny)y'=y/2, y| ,=

5.26. (2xy + \/y)dy +2y?dx =0, y|X__]/2 =1

5.27. ydx+(2x—23in2y—ysin2y)dy=0, y| .. =x/4.
5.28. 2(y3 —~y+ xy)dy =dx, y|_,=
5.29.(2y+xtgy—y2tgy)dy=dx, yl =7

5.30. 4y°dX + (ewy)+ x)dy =0, y| . =

x=3/2

5.31. dX +(2x+sin 2y —2c0s> y)dy =0, |

x=-1
3anaua 6. Haiitu pemene 3anaqu Korm.

6.1 Yy +xy=(1+x)e*y*, y(0)=

62. xy'+y=2y°Inx, y(1)=1/2.

63. 2(xy' +y)=xy*, y(1)=2.

6.4. y’+4x3y=4(x3+1) oy, y(0)=1

6.5. Xy —y=—y° (Inx+2)|nx y(1)=

6.6. 2(y' +Xy) = (1+ x)e™y?, y(0)=2

67.3(xy'+y)=y’Inx, y(1)=3.

6.8. 2y’ +ycosx =y cosx(1+sinx), y(0)=1.
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69.y'+4x°y =4y?e™ (1-x*), y(0)=-L

6.10. 3y’ +2xy =2xy 2 e 2, y(0)=-1

6.11. 2xy' —3y =—(5x* +3)y°, y(1 1/\/_
6.12. 3xy'+5y =(4x—-5)y*, y(1)=1.

6.13. 2y’ +3ycosx =e™(2+3cosx)y™, y(0)=
6.14. 3(xy' +y)=xy*, y(1)=

6.15. y'—y=2xy*, y(0)=1/2.

6.16. 2Xy' —3y =— (20x +12) 1/2f
6.17. Y +2xy = 2X°y°, y(O):\/E.

6.18. Xy'+y=y’Inx, y(1)=
6.19. 2y’ +3ycosx =(8+12cosx)e” y™, y(0)=2.

2X \,2

6.20. 4y’+x3y=(x3+8)e‘ y?, y(0)=1.

6.21. 8xy'—12y:—(5x2+3)y3, y(1)=+2.
6.22.2(y'+y)=xy*, y(0)=

6.23. Y +xy =(x—-1)e*y*, y(0)=1.

6.24. 2y'+3ycosx =—e*(2+3cosx)y™, y(0)=1.
6.25. y' —y=xy?, y(0)=
6.26. 2(xy'+y)=Yy’Inx, y(1)
6.27. y'+y=xy?, y(0)=
6.28. y'+2ycthx=y*chx, y(1)=1/shl
6.29. 2(y’+xy)=(x—1)eX y:, y(0)=2.
6.30. y'— ytgx=—(2/3)y*sinx, y(0)=1
6.3L Xy’ +y=xy’, y(1)=1

2.

3agaya 7. Haiitu oOmuii naTerpan nuddepeHaaIbHOro ypaBHEHHUS.

7.1. 3x% ¢’ dx+(x3 ey—l)dy =0.

£3x +2c052—jdx—% osz—dy 0.

y Y y: oy
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73.(3X* +4y? )dx +(8xy +e’ )dy = 0.

7.4. (ZX— ——jdx (Zy—ljdyzo.

75. (y? + ysec? x)dx +(2xy + tg x)dy = 0.
(3x y+2y+3)dx+(x +2x+3y° dy 0.

+ +i dX+| ——— E—iz dy =0.
x+y Xy x+y y

7.6.

X
78.| sin2x—2cos(X+Yy) |dx —2cos(x+y)dy =0
79 (xy? +x/y? ) dx+(x*y = x*/y® )dy 0.

13
.£?+L4]d Xydy 0.

X
7.11.1 X (1cosy+2yjdy=0.
X X

X
7.12. +y X +| x+—F dy =0.
X +y X° +y?

1

2
7.13. +Xyd 1- xy dy =0. 7.14. dx_ x+2y dy =0.
X°y Xy y y
7.15.l2d Xy+1dy:0. 7.16(xex+l2jdx—1dy:0.
X X X X

7.17. 1Oxy—_L dx+(5x2+xcosy—y siny jdy:O.
siny sin®y

y +e” |dx — xdy =0.

7.18.
x2 1 yz x2 + yz

7.19.

e’ dx +(cosy +xe’)dy =0.

7.20. ((y° +cosx)dx +(3xy* +e” )dy =0.
721 xe*° dx+(x2yey2+ tg® y)dy =0.
7.22. (5xy* = x°)dx + (5x*y -y )dy = 0.
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7.23. [cos(x+ y?)+sin x]dx+ 2ycos(x+y*)dy =0.
7.24. (X —4xy —2y? Jdx +(y? —4xy - 2x* )dy =0.

: : 1 1
7.25.| siny + ysin y+—)dx+(xcos y —cosx+—jdy =0.
X y

7.26. 1+£ex/yjdx+[1—i2ex/yjdy:O.
y y
. (x—y)dx+(x+y)dy o
X2+ y?
7.28. 2(3xy” + 2x° ) dx+3(2x°y + y* )dy = 0.
7.29. (3X° +6X7y +3xy® )dx +(2x° +3x°y )dy = 0.

7.30. Xy dX + y(x2 + yz)dy =0.

7.3 xdx + ydy + (xdy — ydx)/(x2 + yz) =0.

3agaua 8. J[na nanHOoro auddepeHunanbHOro ypaBHEHUS METOJOM H30KIWH TOCTPOUTH
MHTErpaibHyI0 KPHBYIO, IPOXOAILyio yepe3 Touky M .

81y =y—-x’, M(L 2). 82. yy'=-2x, M(0, 5).

83. Yy =2+y’, M(L 2). 8.4, y’:§—§, M (1 1).
85.y'=(y-1)x, M(1 3/2). 86. yy'+x=0, M(-2, —3).
87.y' =3+y’, M(L 2). 88. xy' =2y, M(2, 3).

8. y'(x*+2)=y, M(2 2). 8.10.

X*—y?+2xyy'=0, M(2,1).

811 y'=y—-X, M(9/2,1). 812. y'=x"—y, M(L 1/2).
813. y' =xy, M(0, -1). 8.14. y' =xy, M(0, 1).

8.15. yy’:—g, M (4, 2). 8.16. 2(y+Yy')=x+3, M(1 1/2).
8.17. y'=x+2y, M(3, 0). 8.18. xy'=2y, M(L 3).
8.19.3yy' =X, M(-3, -2). 820. y'=y—x°, M(=3 4).

821 X° —y*+2xyy'=0, M(-2,1). 822 y=x"-y, M(2 3/2).
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823. y'=y—-x, M(21). 8.24. yy'=—x, M(2, 3).

825. Y =y—x, M(4,2). 8.26.3yy'=x, M(1 1).

827. Y =x’—y, M(0, 1). 828. y' =3y?*, M (1 3).

829. X’ —y*+2xyy'=0, M(-2, —-1).830. y'=x(y-1), M(1 1/2).
83L y' =x+2y, M(1 2).

3amaya 9. HailTu nuHMIO, IPOXOASIIYIO YEpPE3 TOUKY M o H 00J1a1a101TyI0 TEM CBOMCTBOM,

YTO B 000 €e TOouKe M HOpM&J’IBHBIfI BCKTOD MN C KOHIOM Ha OCH Oy HUMCCT IJIMHY,

paBHYI0 A, U 00pa3yeT OCTPHIH yroJ C MOJIOKHUTEIBHBIM HAIPABICHHUEM OCH Oy .
9.1. M, (15, 1), a=25. 92. M,y (12, 2), a=20.
93. M,y (9, 3), a=15. 9.4. My (6, 4), a=10.
95. My(3, 5), a=b.
Haiitn nuHUIO, NPOXOASILYI0 YEpe3 TOUKY MO, €clIi OTpe30K JII000H ee KacaTeslbHON

MCKOAY TOYKOM KaCaHUS U OChIO Oy JACIUTCA B TOUKE IICPCCCUCHHUA C OCbIO a6CI_[I/ICC B OTHOIICHUHN

a:b (cunras or ocu QY).
96. M, (1, 1), a:b=1:2. 9.7. My (-2, 3), a:b=1:3.
98. M, (0, 1), a:b=2:3. 99. My(L, 0), a:b=3:2.
9.10. My (2, -1), a:b=3:1.
Haiftn nummio, npoxonsmyio epes touky M, econ orpesox moGoii ee kacatensoit

MCKIAY TOYKOM KaCaHHUS U OCBIO Oy ACIIUTCA B TOUYKC MIEPECCUCHUA C OChIO a6CI_[I/ICC B OTHOIICHHUH

a:b (cunras or ocu QY).

911. My (2, 1), a:b=1:1. 912. My (1 2), a:b=2:1
913. My (-1 1), a:b=3:1L 9.14. My (2, 1), a:b=1:2.
9.15. My (L -1), a:b=1:3.

Halitn nuHMIO, IPOXOJAIIYI0 Yepe3 TOUKY MO’ ecli OTpe30K JI000H ee KacaTelnbHOM,

3aKII0YCHHBIN MCXKIAY OCSIMHU KOOPAUHAT, ACJIUTCA B TOUKE KaCaHWA B OTHOIICHUHN a. b (C‘II/ITaSI oT

ocu QY).
9.16. My (1 2), a:b=1:1. 9017. My (2, 1), a:b=1:2.
9.18. My (1, 3), a:b=2:1. 9.19. My (2, —3), a:b=3:1.

920. My (3, -1), a:b=3:2.

Haiitn nuHMIO, MPOXOASAIIYI0 Yepe3 TOUKY MO 1 00JaJaroIlyl0 TeM CBOMCTBOM, UTO B
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E——

moGoii ee Touke M kacarensusiii Bekrop MN ¢ kormom Ha ocn OX mmeer npoeximio Ha ock

Ox, oGpatHO TporopuonansHyto abermcce Toukn M . Kosddurment mnpornoprmonansHocTH
paBeH d .

921. My (1 e), a=-1/2. 922. My (2, e), a=-2.
9.23. MO(—l, \/E) a=-1. 9.24. My (2, 1/e), a=2
0.25. M, (1, 1/e*), a=1/4.

Haiitu nunHM0, IpoXoAsiyro yepe3 TOUYKY MO U 00Ja/aollyI0 TEM CBOICTBOM, YTO B

moboit ee Touke M kacarensumiii Bekrop MN ¢ xounom Ha ocu QY umeer npoekumio Ha ock
Oy, paBHy0 d.

9.26. My (L, 2), a=-1. 9027. My (L, 4), a=2.
9.28. My (L, 5), a=-2. 929. My (1, 3), a=—4
9.30. My (L, 6), a=3. 931. My(L, 1), a=L
3agaua 10. Haiitu oG1ee perienne quddhepeHIaaIbHOro ypaBHeHI/IH
10.1. y"XInx =y". 10.2. xy”’ +y" =
103. 2xy" =y". 104, Xy" +y" = x+1.
105. tgX-y" -y’ +L 0. 10.6. X°y" + xy' =1.
sin x
10.7. y"ctg2x +2y" =0. 108. X°y" + X*y" =
109. tgx-y" =2y". 10.10. y" cth2x = 2y”.
1011 X'y + X%y’ =1. 10.12. Xy" +2y" =0.
10.13. (1+ X )y +2xy’ = x°. 10.14. Xy" + X*y" =
10.15. Xy" —y" + 1 10.16. Xy" + y"+x=0.
X
1017. thx-y" =y”. 10.18. Xy" + y" = JX.
10.19. y"tgx=y" +1. 10.20. y"tg5x =5y".
1021. Y"th7x=7Yy". 10.22. X°y" + X2y" = JX.
10.23. cthx-y"—y'+ hi =0. 10.24. (X+1)y" +y"=(x+1).
ch x
"m " 1
10.25. (1+sinx)y"” =cosx-y". 10.26. Xy" +y" = —.

Jx
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10.27. =Xy" +2y" = —.
X
10.29. X'y" + x°y' = 4.

10.31. (1+ X ) y" + 2xy’

10.28. cthxy” + y"=ch x.

2x y' = 2X.

10.30. Y +
X +1

=12x°.

3apaua 11. Haiitu pemenue 3agaun Komu.

3.,

11.1. 4y°y"=y* -1y
112, y"=128y°, y(0)=1

(0)=~2, y(0)=1/(2V2).

. ¥'(0

)=8
11.3. y"y* +64 =0, y(0)= ’ yl(o):

11.4. y"+2sinycos’ y =
11.5. y”—323in3ycosy, y(l =7/2,

11.6.

(o2}
‘*<

@

oo
‘<
<
/\
v

11.8. 4y°y" =16y* -1,

11.9. y" +8sinycos’y =

11.10. Y =72y°, y(2 )

1,
11.11. y"y* +36 =0, y(0)=

.
11.7. y”y3 +49=0, y(3) =—7, y'(3)=-1.

2
11.12. y" =18sin’ ycosy, y(1):7z/2, y'(1)=3.

11.13. 4y°y" = y* —16,
11.14. y" =50y°, y(3)=

11.15. y"y® + 25 =0, y(

y(0)=2v2, y'(0)=1/2.
1,
)=~

11.16. y" +18sinycos’y =0, y(0)=0, y'(0)=3.

11.17. y" =8sin® ycosy

11.18. y" =32y°, y(4)=1

, y()=7/2, y'(1)=2.
y'(4)=4.

11.19. Y'Y° +16 =0, y(1)=2, y'(1)=2.
(

11.20. y"+32sinycos’y =0, vy
11.21. y" =50sin’ ycosy, y(1)=7/2, y'(1
11.22. "' =18y°, y(1)=
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11.23.
11.24.

11.25.
11.26.
11.27.
11.28.
11.29.
11.30.
11.31.

y'y’+9=0, y(1)=1 y'(1)=3.
yy"=4(y' 1), y(0)=+2, y'(0)=+2.
y"+50sinycos’y =0, y(0)=0, y'(0)=5.
y"=8y’, y(0)=1 y'(0)=2.

y"y’+4=0, y(0 )——1 y'(0)=-2.
y"=2sin’ycosy, y(1)=x/2, y'(1)=1.

yy"=y*-16, y(0)=2v2, y'(0)=v2.
y'=2y%, y(-1)=1 y'(-1)=L.

" ,3

y'y

+1=0, y(2)

-1, y'(1) =

—1.

3anaua 12. Haiftu oGmee pemenue qudepeHnaaIbsHoro ypaBHEHNUS.
121, Yy +3y"+2y' =1- X%
123. "=y =X + X

125. y" —y" =5(x+ 2)2 .

127. YV +2y" +y" =x* + x-1.
12.9. 3y" +y" =6x-1.

12.11. y" 4+ y" =5%x" —1.

12.13. 7y" — y" =12x.

12.15. y" —y' =3x* = 2x +1.

1217. YV —=3y" +3y" -y’ =x-3.
12.19. y" —4y" =32 - 384x%°.
12.21. Y" + y" = 49— 24%°.

12.23. y" —13y" +12y" = x —1.

12.25.
12.27.

12.29.
12.31.

y" —y"=6X+5.
y" —5y"+6y'=(x —1)2 .
y" —13y" +12y' =18x* —39.

y" —5y" +6Yy' =6X° +2X —b.

12.2.
12.4.

12.6.
12.8.

12.14.
12.16.

12.18.

12.22.

12.26.

y" —y" =6x"+3X.

y"Y —3y"+3y" -y’ =2x.

y" —2y"+y"=2x(1-X).

y' —y"Y =2x+3.
12.10. YV +2y" +y" =4%°
1212. YV +4y" +4y" = x — X%

y” +3y" +2y' = 3% + 2x.
y”’ —y" =4x* - 3x+2.
y"Y +2y"+y"=12x* —6X.

"

12.20. YV +2y" +y" =2 -3x°.
y” —2y" =3x* + x—4.

1224. YV +y" =X
y"+3y"+2y = x* +2x+3.
—6y"+9y"=3x-1.
12.30. YV +y" =12X +6.

12.28. y"

3agauya 13. Haiitu o61uee pemenne quddepeHIHaaIbHOr0 ypaBHEHHUS.

13.1. y" —4y"+5y' -2y =(16-12x)e”"
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13.2.
13.3.
13.4.
13.5.
13.6.
13.7.
13.8.
13.9.

13.10.
13.11.

13.12.
13.13.
13.14.
13.15.
13.16.
13.17.
13.18.
13.19.

13.20.
13.21.

13.22.
13.23.

13.24.
13.25.
13.26.
13.27.
13.28.
13.29.

y" —3y"+2y =(1-2x)e".
y" =y =y +y=(3x+7)e”.
y"-2y"+y =(2x+5)e™.
y"-3y"+4y=(18x-21)e".
y"-5y"+8y'—4y=(2x-5)e".
y" —4y"+4y"=(x-1)e".
y"+2y"+y =(18x+21)e™.
y"+y" -y —y=(8x+4)e".
y" -3y -2y =-4x-¢e”.
y" =3y’ +2y =(4x+9)e™.
y"+4y"+5y'+2y =(12x+16)e*.
y"—y" -2y =(6x-11)e™".
y"+y" -2y =(6x+5)e".
y"+4y"+4y" =(9x+15)e”.
y"—3y" -y +3y=(4-8x)e".
y"—y"—4y' +4y =(7-6x)e".
y"+3y"+2y' =(1-2x)e™".

"

y" —5y"+7y' -3y =(20—-16x)e ™.

y" —4y"+ 3y =—-4x-e*.

y" —5y"+3y'+9y =(32x-32)e™".

y"—6y"+9y' =4x-e".
y"—7y"+15y' -9y =(8x—12)e".
y"—y"—5y' -3y =—(8x+4)e".
y"+5y"+7y'+3y =(16x+20)e".
y"—2y" -3y =(8x—-14)e™".
y"+2y" -3y =(8x+6)e".
y"+6y"+9y =(16x+24)e”.
y"—y"—9y'+9y =(12-16x)e".
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13.30. Y"+4y"+3y' =4(1-x)e ™.
1331 y" +Yy" -6y’ =(20x +14)e*.

3anaua 14. Haiitu o6mee pemenue nuddepeHnaibHOr0 ypaBHESHHUS.

14.1. y"+2y' = 4€”(sin x+cos x).
14.3. y"+2y' =—2€”(sin x +cos x).
145. Y+ 2y'+5y = —sin 2x.
y"—4y'+8y =e”(5sinx—3cos x).
14.7. y"+2y" =€*(sin x +cosx).

14.9. y" +6Y' +13y = e cos4x.
1411. Y"+2y'+5y =-2sin X.
y"—4y'+8y =e*(-3sinx+4cosx).
14.13. "+ 2y’ =10€” (sin x + cos x).
14.15. y" +y = 2€0S5X + 3sin5x.

14.17. Y" +6y'+13y =e > cosx. 14.18.

14.19. " +2y' =6€*(sin x+cosx).
y' —4y'+4y = —e**sin4x.
14.21. Y" + 6y’ +13y = —e** cos5x.

y"+y=2c0s7x—3sin7x.
14.23. Y"+2y'+5y = —COSX.

y"—4y'+8y =e*(2sinx—cosx).
14.25. y" +2y' =3e"(sin X+ COS X).
14.27. " +6Y' +13y = e cos8x.

14.2. y"—4y'+ 4y = —e**sin6X.
14.4. Y"+y =2c0s7X+3sin7X.
14.6.

14.8. y" —4y'+ 4y =e**sin3x.

14.10. " + Yy = 2€0s3x — 3sin 3X.
14.12.

14.14. Y" — 4y’ + 4y = e**sin5x.
14.16. y"+2y'+5y =-17sin 2x.
y"—4y'+8y =e*(3sinx+5c0sXx).
14.20.

14.22.

14.24.

14.26. Y — 4y’ + 4y = e**sin 4x.
14.28. Y"+2y'+5y =10cos .

14.29. " +y = 2C0s4x +3sin4x. 1430. y"—4y'+8y =e*(-sinx+2c0sXx).

14.31. Y" — 4y’ + 4y =e**sin6x.

3agaua 15. Haiitu o61ee pemenne quddepeHIaabHOr0 ypaBHEHHUS.

15.1. y"—2y'=2ch2x.
152. y'+Yy=2sinXx—6C0SX+2¢e”.

153. y" —y' =2e*+CcosX.
15.4. y"—=3y'=2ch3x.
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155. y" + 4y = —8sin 2x + 32c0s 2x + 4e°*.
156. " — Yy =10sin X+ 6¢c0S X + 4e*.

157. y"—4y'=16ch4y.

158. y" + 9y = —18sin3x —18e**.

15.9. y" —4y' = 24e**— 4C0S 2X + 8sSin 2x.
15.10. y" =5y’ =50ch5x.

15.11. y" +16y =16c0os4x —16e**.

15.12. y" -9y’ = —9e¥*+18sin3x — 9cos 3x.
15.13. y"'—y'=2chx.

15.14. " + 25y = 20c0s5x —10sin5x + 50",

15.15. Y" —16Y’ = 48e* + 64c0s4X — 64sin 4X.
15.16. y" + 2y' = 2sh 2x.

15.17. Y" + 36y = 24sin6X —12c0s6x + 36e°*.
15.18. y" — 25y’ = 25(sin5x + cos5x) —50e”*.
15.19. y" + 3y’ =2sh3x.

15.20. Y" + 49y =14sin7x+7cos7x —98e"*.

15.21. y" —36y' =36€"*—~72(cos6x +sin6x).
15.22. y"+4y' =16sh4x.

15.23. y" + 64y =16sin8x —16c0s8x —64e®*.
15.24. y" — 49y’ =14e"—49(cos7x +sin 7x).
15.25. Y" + 5y’ =50sh5x.

15.26. " +81y = 9sin9x + 3cos9x +162e"*.

15.27. y" — 64y’ =128c0s8x — 64e** .
15.28. y"+ Yy =2shx.

15.29. y" +100y = 20sin10x —30cos10x — 200e'° .
15.30. y" —81y’' =162€”*+81sin 9x.
15.31. y" =100y’ = 20e'”*+100c0s10x.

3anpaua 16. Haiitu pemenne 3agaun Komn.

161 Yy + 7’y =n’/coszx, y(0)=3, y'(0)=0.
162, y"+3y' =9e”/(1+e%), y(0)=In4, y'(0)=3(1-In2).



163. y"+4y =8ctg2x, y(7z/4)=5, Y'(7/4)=
164. y'—6Y +8y =4/(1+e ™), y(0)=1+2In2, y'(0)=6In2.

16.5. y”—9y’+18y=9e3x/(1+e“°’x), y(0)=0, y'(0)=
166. Y+ 77y =x’[sinzx=1, y(1/2), y'(1/2)=r%/2.

1 1
7y -  y(0)=2, y'(0)=
oYy 7° cos(x/7) y(©0) y(0)
-3x
16.8. Y -3y’ = 9ee_3x, y(0)=4In4, y'(0)=3(3In4-1).
+
16.9. Y+ y =4ctgX, Y(ﬂ/2)=4’ y’(”/z):

16.10. y"—6y'+8y:4/(2+e‘zx), y(0)=1+3In3, y'(0)=10In3.

16.11. y”+6y’+8y=4e‘2x/(2+ezx), y(0)=0, y'(0)=
16.12. y'+9y =9/sin3x, y(7z/6)=4, y'(7/6)=3x/2.
16.13. y"+9y =9/cos3x, y(0)=1, y'(0)=0.

1614. "~y =e*/(2+e7), y(0)=In27, y'(0)=In9-1.
16.15.y" + 4y =4ctg2x, y(z/4)=3, y'(n/4)=

16.16. y”—3y’+2y:3+1e : y(O):1+8In2 y'(0)=14In2.

1617. y"— 6y +8y =4e” /(1+e ™), y (O):O.
16.18. Y" +16y =16/sin4x, (7r/8)=3 y (7[/8)
16.19. y" +16y =16/cos4x, y(0)=3, y'(0)=0.

1620. y' -2y’ =4e/(1+e ), y(0)=In4, y'(0)=In4-2.
1621 y"+1:1ctg(x/z) y(7)=2, y(r)=12.

1622. y" -3y’ +2y=1/(2+e™), y(0)=1+3In3, y'(0)=5In3.
0)=

16.23. Y" +3y' +2y=¢e" /(2+e ), y(0)=0, y'(0)=0.
16.24. y' +4y =4/sin2x, y(z/4)=2, y (7r/4)
16.25. y" +4y =4/cos2x, y(0)=2, '(O)

16.26. y”+y’:ex/(2+ex) y(0)=1In27, ’() 1-1Ino.
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16.27. Y+ y =2cCtg X, Y(ﬂ/z) yl(”/z) -

16.28, y”—3y'+2y—]7/(1+e 4, (O)—1+2In2 y'(0)=3In2.

1629. y" -3y’ +2y =¢"/(1+e™), y(0)=0, y'(0)=0.
16.30. y" +y =1/sinx, (7:/2) 1 y'(x/ ) 7r/2
16.31. y"+y=1/cosx, y(0)=1 y'(0)=0
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5. Metoguyeckue MaTepuaJbl, ONpeae/siioIe NpoueIypbl OLeHNBAHUSI KOMIICTeHIIHH
5.1 Kputepuu oneHnBaHusl KOJUIOKBHYMA.

OneHka «OTJIMYHO» BBICTABISCTCS 3a TIYOOKOE 3HAaHWE MPEAYCMOTPEHHOTO IMPOTpamMMoOin
MaTepuana, 3a YMEHHE 4YeTKO, JAKOHMYHO U JIOTMYECKH IIOCJIeJIOBATeIbHO OTBEYaTh Ha
MOCTaBJICHHBIE BOIIPOCHI.

OneHka «xopomo» — 3a TBEpAOE€ 3HAHME OCHOBHOTO (IIPOrpaMMHOr0) Marepuaia, 3a
rpaMoOTHBIE, 0€3 CYIIECTBEHHBIX HETOYHOCTEHM OTBETHI Ha MOCTABICHHBIE BOIIPOCHI.

OneHka «ya0BJIeTBOPUTEIbHO» — 3a 00Illee 3HAHHE TOJBKO OCHOBHOIO MarepHasa, 3a OTBETHI,
COJIepIKalie HETOYHOCTH WIIM CJIa00 apryMEHTHPOBAaHHBIC, C HAPYIICHHWEM MOCIEI0BATEIBHOCTH
U3JI0’KEHUS MaTepuana.

OleHKa «HeYy/IOBJIETBOPUTEJIbHO» — 33 HE3HAHWE 3HAYUTEIBHOW YaCTU MPOTPAMMHOIO
MaTepuaia, 3a CyIIeCTBEHHbIE OLTMOKH B OTBETaX Ha BOMPOCHI, 3a HEYMEHHE OPUEHTHUPOBATHCA B
MaTtepuaie, 32 He3HAHWE OCHOBHBIX MOHSATHH AUCIHUIUIUHBIL.

5.2 Kputepuu oueHMBaHNUs TeCTHPOBAHUS

[Ipu tectupoBaHumn Bce BepHbIE OTBETHI Oepytcs 3a 100%.
90%-100% oTnu4yHO

75%-90% xopo1io

60%-75% ynoBIeTBOPUTEIHHO

Menee 60% HEyIOBJIETBOPUTEIHEHO

5.3 Kputepuu ouneHnBaHus pe3yJbTaTOB OCBOCHHS TUCHUILIAHBI (IK3aMeHAa)
OneHka «OTJIMYHO» BBICTABISETCS 3a TIYOOKOE 3HaHUE MPEAYCMOTPEHHOTO MPOrpamMMoin
MaTepHuaia, COJAEPKAIIEerocsi B OCHOBHBIX M JOMOJTHHUTEIBHBIX PEKOMEHIOBAaHHBIX JIUTEPATypPHBIX
HMCTOYHHMKAX, 32 YMEHUE YETKO, JIAKOHUYHO M JIOTMYECKM [IOCJIENIOBATEIbHO OTBEYaTh Ha
MOCTaBJICHHBIE BOMPOCHI, 32 YMEHHE aHAJTU3UPOBATH HM3ydaeMble SIBJICHUS B WX B3aHUMOCBS3H H
JUAJIEKTUYECKOM pa3BUTUHU, MPUMEHSATH TEOPETUUYECKHUE MOJIOKEHUS IPU PEIICHUH MPAKTHUYECKUX
3azad.
OneHka «Xopomo» — 3a TBEpAOE 3HAHME OCHOBHOTO (MPOTrpaMMHOIO) MaTepuana, BKIoYas
pacyeTsl (Ipu HEOOXOIUMOCTH), 3a TpPaMOTHBIC, 0€3 CYIIECTBEHHBIX HETOYHOCTEH OTBETHl Ha
MOCTaBJIEHHBIE  BOIPOCHI, 33 YMEHUE MPUMEHATh TEOPETHUUYECKHE MOJIOKEHUS ISl pEelIeHUs
MPaKTUYECKHX 3a]1a4.
OneHka «yI0BJIETBOPUTEJIBLHO» — 32 o00Illee 3HAHUE TOJBKO OCHOBHOTO MarepHuana, 3a
OTBETHI, COJEpXKAIIUe HETOYHOCTH WJIM CcJab0 apryMEHTHpPOBAHHBIE, C HapyIIEHUEM
MOCIIE0OBATEIHPHOCTH M3II0KEHUS MaTepuala, 3a ciadoe MPUMEHEHHE TeOPEeTUYECKUX MOJOKEHUM
P PEIICHNUU TTPAKTUUECKHX 3a/1ad.
OuLeHKa «Hey/IOBJIETBOPUTEJIbHO» — 33 HE3HAHWE 3HAYUTENIBHOW YacTU MPOrPaMMHOIO
MaTepuaia, 3a CYIIECTBEHHbIE OIIMOKM B OTBETaX Ha BOIPOCHI, 32 HEYMEHUE OPHUEHTHUPOBATHCS
B pacuerax, 3a HE3HAHHE OCHOBHBIX MOHSATUNA JTUCIUTIIIMHBI.

5.4. Kputepuu onieHMBaHUs pacyeTHO-rpaduyeckoii padoTbl

[Tpu nmpoBepke pacueTHO-rpaduueckoit paboThl Bce BepHBbIe OTBETHI Oepytcs 3a 100%.
90%-100% oTIU4HO

75%-90% xoporio

60%-75% yIOBIETBOPUTEITHHO

MmeHee 60% HeyI0BIETBOPUTEIBHO
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