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1. HEJIX OCBOEHUA JUCHUIIJINHBI

[ensimu ocBOCHMSI TUCTUTUTUHEI «JluddepeHnnanbHbie ypaBHEHUS SBISFOTCS:
- (opMHUpOBaHKE 3HAHUI IO OOBIKHOBEHHBIM TU(D(PEpeHIINAIBHBIM YPaBHEHUSIM, HEOOXOIUMBIX
JUTSL PEIICHUS 33]1a4, BOZHUKAIOIIUX B PAKTHYECKOU JIeATEITHbHOCTH;
- Ppa3BUTHUE KaK aHAJTUTUYECKOTO, TAK M TEOMETPUIESCKOTO MBIIUICHUS;
- pa3BUTHE JIOTUYECKOTO MBIIIICHUS ¥ MATEMAaTUIECKON KYJIBTYPHI;
- 00001IeHNEe U pa3BUTHE OCHOBHBIX IMOHITUH MaTEMaTHYECKOTO aHATN3a.

HpI/I JTOM 3adauamu JUCHUIUINHBI SIBJISIFOTCS .

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

2. MECTO JJUCIUILJIMHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOI' PAMMBI

2.1. Jucuummna «/luddepennmanbapie ypaBHEHHs» OTHOCUTCA K 4acTH, GopMupyeMoit
y4aCTHHUKaMU 00pa3oBaTeIbHBIX OTHOMIEHU bioka 1. Jlucuuninunel (MOIyN), U UMEET TECHYIO
CBSI3b C IPYTMMHU JUCIUIUIMHAMHU.

2.2. B rtabnuue mpUBEACHBI MPEAIIECTBYIONIME U  MOCICAYIOUIUE  AUCIUIUIMHBI,
HanpaBlieHHbIE Ha (OPMUPOBAHWE KOMIIETCHIIMH IUCIMILUIMHBI B COOTBETCTBUU C MAaTPHIICH
kommerennuii OI1.

IIpeamecTBylonue U NocjaeayOUUe JUCHUNINHBI,
HanpaBJieHHble HA GOpMHPOBaHNE KOMIIETEeHIN i

Ne

/ [IpenmecTByronye AUCUUIIINHBI [Tocneayrouue AUCUUTIIMHBI
n/n

1. | Yucnennsie METOABI OnTuMansHOE yIpaBieHNe

2. Marematnueckuil aHaJIn3 Teopust NpUHATHS peIIEHUN

3. HHTenneKkTyaabHble CUCTEMBI




3. HINIAHUPYEMBIE PE3YJIBTATbBI OB YYEHUSA

[lmanupyemble  pe3ysbTaTbl  OCBOEHHUS

obpa3zoBatenpHON mporpammbl  (OIT) —

KOMIIETCHIIMH OOYYaIOMIUXCSl OMPECNIAIOTCS TPEOOBAaHHUSAMH CTaHAApTa I10 HAIPAaBJICHHUIO

noarotoBkn 01.03.02 Ilpuknamnas wmarematnka U uHpopMaTHka U (HOPMUPYIOTCA B

COOTBETCTBUM ¢ MaTpuiei kommereHuii OI1

Ne Homep/ HaumenoBaHmue B pe3yabTare M3y4eHus: AU CHUINIMHbBI
/i HHEKC KOMIIETEHI[UH o0y4arouuecst J0JKHbI:
KOMIIeTeHLINH (WM ee 4acTH)
1 2 3 4
2 OIIK-1 Criocoben npumenaTs | OIIK-1.1 O6mamaer 6a30BBIMHA 3HAHUSIMH, I10-

MaTeMaTHYCCKUX |
€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 mpohecCHOHATBHOMN
JeSATeIbHOCTU 3HaHMSI, TIOJTy4YEeHHBIE B 00JIacTH
MaTeMaTUYeCKUX U (WIM) ECTECTBEHHBIX HAyK

OI1K-1.3 OcymecTBiseT BEIOOP METOIOB pe-
IICHHs 33134 MPO(ECCHOHANBHON NesTeNbHO-
CTH Ha OCHOBE TEOPETUYECKHUX CBEICHUI




4. CTPYKTYPA U COAEPKAHUE JUCIIUITJIMHBbI

4.1. OFbEM JUCHUIJIMHBI U BUbI YYUEBHOMN PABOTHI

Buj yueOHoi padoThl Bcero yacos Cemectp
Ne 6
4acoB
1 2 4
AyauTopHasi KOHTaKTHasi pabora 126 72
(Bcero)
B ToMm uncne:
Jlexrun (JI) 18 18
[Tpaktuueckue 3austus (113), 36 36
Cemunapsl (C)
Jlaboparopusie padboTs (JIP)
KonTakTHas BHeayAuTOpHasi 2 2
pabora, ¢ mom uucne:
WuauBuayalibHbIE U FPYIIIOBbIE 2 2
KOHCYJIbTAIlNH
CamocrosiTesibHas padoTa 61 61
(CPO) (Bcero)
Pacuemno-epaghuueckue pabomor (PI'P) 20 20
Iloozomoska k 3anamusam (113) 20 20
IToaroToBka Kk TECTOBOMY KOHTPOJIIO 15 15
IToaroToBka K KOJJIOKBUYMY 6 3]
IMpome:xxyToun | sk3ameH (D) 9(27) 9(27)
asl aTTecTalusa | B TOM YHCJe:
[Tpuem 9Kk3., ac. 0,5 0,5
Koncynpranus, 2 2
yac.
CPO, ugac. 245 24,5
HUTOIO: 4acoB 144 144
Oo0wmasn
TPYAOEMKOCTh | 3a4. e[I. 4 4




4.2. COAEP KXAHUE JUCHUIIJINHbI

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

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

Cemectp 6

1. | Auddepenunanbupie 6 8 18 32 | KomnokBuym,
YPaBHEHMs 1ePBOI0 MOPSIKA.

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

2. | InddepeHuuanbHbie 4 8 18 30 | KomnokBuym,
YPaBHEHHS BbICIIUX pacueTHo-
NOPSIAKOB. rpaduyaeckas

pabora (PI'P)
TECTOBBIN
KOHTPOJIb

3. | JIuneiinble 4 8 18 30 | KomnokBuym,
auddepeHunaibHbIE pacdeTHO-
YPaBHEHHs BTOPOTO MOPSAIKA. rpaduyeckas

pabota (PI'P)
TECTOBBIN
KOHTPOJIb

4. | Cucremsl 4 4 7 15 | KonTponbHble
au@pdepeHuHaTbHbIX BOIIPOCHI,
YPaBHEHMH. pacyeTHo-

rpaduueckas
pabota (PI'P)
TECTOBBIN
KOHTPOJIb

5. | KonrakTHass BHeayAuTOpHAasi 2 | MTHIUBUAYAITbH

padora bIE U
TpYIITOBBIE
KOHCYJIbTAIIH

6. | [lpomexxyTouHasi aTTecTalUs 0,5 | Dk3ameH

HToro yacoB B 6 cemecTtpe: 18 36 61 144

Bcero yacos: 18 36 | 61 | 144




4.2.2. JIekiIMOHHBIN KYypC.

Ne
n/n

HauMenoBanue TeMbl
JEeKIUU

Conep:xkanue JeKuuu

Bcero
yacoB

1

2

3

Cemectp 6

1.

JAudpdepenunanbHbie
YPAaBHEHHUs IEPBOI0
NOPAIKA.

OcHoBHBIE NOHSATHS Teopuu
aupdepeHINAIBHBIX  YPaBHEHHUIA.
3anaga Kommu Ui
nuddepeHIaIbHOTO ypaBHEHUS
nepBoro mnopsaka.  DopmynupoBka
TEOPEMBI CyILIECTBOBaHUS u
€IMHCTBEHHOCTH pEIIEHUs 3ajauu
Komm.

JupdepeHunanbHbie  YpaBHEHHS
NepBoro MOPAIKA: c
pa3aeNaoIUMUcs [IEPEMEHHBIMH,
OJIHOPOJIHBIE W TPHUBOASIIMECT K
OJIHOPOJHBIM.

JIluHeliHble ypaBHEHHMSI IIE€PBOIO
nopsiika, ypasHenue bepunyiu.
VYpaBHeHus B MOJIHBIX
muddepeHmanax.

IIpuban:keHHOe  HMHTErpMpoOBaHHE
aupdepeHIHANbHBIX  YPAaBHEHUI
NepBoro NnopsiAKa MeTOA0M
M30KJIUH.

JAu¢pdepenunanbHbie
YPaBHEHHS BbICIIHMX
NOPSAAKOB.

JupdepeHunanbHbie  YpaBHEHHS
BbICIIMX MOPsiAKOB. 3axaya Kommu.
dopMyIIHpOBKA TEOPEMBI
CYILIECTBOBaHUS U €IUHCTBEHHOCTH
pemienust 3amaun Komm. OOmee wu
yacTHOe pemieHus. OOmui 1 YacTHBIN
WHTETPaJIbI.

JudpdepeHunanbHbIe YPAaBHEHU,
AOMYCKAKIIHE NOHMKEHH e
MOPAIKA.

Jluneitnsiit nudpepenmanbHbII
oreparop, ero cBoucraa. JInneinoe
oaHOpOoaHOE AuddepeHnraIrHoe
ypaBHEHUE, CBOKMCTBA Er0 PEIICHU.
JIuHeitHO-3aBUCMMbBIE UM JIMHEWHO-
HE3aBHCHUMBIE CUCTEMBl  (DYHKIIHIA.
HeoOxomumoe  ycrmoBue NTUHEHHOU
3aBUCUMOCTHU CUCTEMBI (PYHKITUH.
VYcinoBue JHMHEHHONM HE3aBUCUMOCTH
pElIEHU JIMHEWHOTO OJHOPOIAHOTO
TudepeHIaIbHOr0 YpaBHEHUS.
JInneiinoe OJIHOPOJIHOE




g depeHImaIbLHoe YpaBHEHUE.
dyHaaMEHTaJIbHAsl CUCTEMA PELICHUM.
CrtpykTypa 0011ero penieHusl.
JInueiinoe HEOJTHOPOJIHOE .
ypaBHeHue.  CtpykTypa  001ero
pelIeHusl.

Meron Jlarpanxka BapHaluU
MPOU3BOJIBHBIX MOCTOSHHBIX.
JIuneitnbie OJHOPOIHEIE
nuddepeHaibHbIe  YpaBHEHUS  C
IIOCTOSIHHBIMU ko3 punmenTamu
(cimydaid MPOCTHIX KOpHEH
XapaKTepUCTHYECKOTO YPAaBHEHU).
JInnelnbie OJHOPOJIHBIE
muddepeHInaTbHbIC  YPAaBHCHHS  C
MTOCTOSTHHBIMH koa(h purmenTamu
(cmyuait KpaTHBIX KOpHEH
XapaKTePUCTHUECKOTO ypaBHEHUS).
JInnelinble HEOJHOPOIHBIE
mubdepeHManbHble  YpaBHEHHUSI C
MIOCTOSIHHBIMU KO3 QHUIMEHTAMH.
Merton nmogodopa.

JIuHeiiHbIe
nnddepeHuaIbLHbIE
YPABHEHUSA BTOPOIO
NOPSKA.

[IpeoOpazoBanus ypaBHEHU u
CBOMCTBA UX pEIICHUI

[Toctpoenune pemieHus JUMHEUHOrO
YpaBHEHUS B BUJE CTENEHHOTO psja.
YpasHenue Diipu.

Cucrembl
AU pepeHInaTbHBIX
YPAaBHEHHH.

Cucrembl TUHEHHBIX AU(. ypaBHEHU.
3agaua Komm.

Pemenre 0fHOPOIHOIO MaTPUYHOTO
YpaBHEHUS.

NmnynscHass  Marpuna.  Pemienue
HEOJTHOPOJHOTO MaTpUYHOTO
YPaBHEHHS.

Jluneitnble cuctemsl nu(. ypaBHEHHM
C MOCTOSTHHBIMU KO3 UIIMEHTaMH.

Hroro yacos B 6 cemecrtpe:

18

Bcero yacos:

18

4.2.3. JIabopaTopHbIii NPAKTHKYM.
He npeanomnaraercs.

4.2.4. IlpakTryeckue 3aHATUSA

Ne
HaumenoBaHue pasjaesa HaumeHoBaHue M coep:KaHue
n/ Bcero 1yacos
I AUCHHUIJIMHBI NPAKTHYECKOT0 3aHATHUS
1 2 3 4
Cemectp 6
1. | Juddepenunanbubie ypapHennss | OCHOBHbIe NOHSITHSI TeopuH | 8
NMEePBOro NMOPsAKA. auddepeHumaIbHBIX




ypaBHeHuii. 3agaua Komm mis
nuddepeHIaIbHOTO
YpaBHEHHs NIEPBOrO MOPSAKa.
dopMyIIUpOBKa TEOPEMBI
CYILLECTBOBaHUS u
€AMHCTBEHHOCTH peueHus
3amaun Komm.
JAunddepenunanbubie
YPABHEHHS NEPBOro MOPSAIKA:
c pa3IeNAOILUMHUCS
MEPEMEHHBIMHU, OJHOPOJIHBIE U
MPUBOAAIIMECS K OJHOPOIHBIM.
JIuneiinbie YpPaBHEHUA
NepBOro Mops/AKa, ypaBHeHHe
BepnyJuin.

VYpaBHeHus B MTOJIHBIX
muddepeHmanax.
Mpudan:kennoe
HHTErpUpPOBaHHE
nuddepeHIHATBHBIX
YPaBHEHUI MEePBOro MOpPsiAKa
MEeTO/I0M H30KJIMH.

JAudPepenumnaibubie ypaBHeHUSA
BBICIINX MOPSIIKOB.

AndpepeHnuanbHbie

YPaBHeHHS BBICHINX
nopsiakosB. 3agaya Kommu.
dopMyIIHpOBKa TEOPEMBI
CYyILLIECTBOBaHUSA u
€AMHCTBEHHOCTH pelieHus

3amaun Komm. OOmee u
yacTHOe pemieHus. OOmmili u
YAaCTHBIN UHTErPAJIBL.
JudpdepeHunanbHbIe
YPABHEHHS, JOIYyCKAIOIIHE
NMOHMKEHHU e NMOPSIAKA.
JInHenHbI
muddepeHIanbHbIN onepaTop,
€ro cBOMCTBA. JInHEHOE
OJIHOPOJIHOE
nuddepeHIaIbHOe YpaBHEHUE,
CBOMCTBA €r0 peHICHUMN.

JInHEeNHO-3aBUCUMEIC u
JIMHEHHO-HE3aBUCHUMBIC
CHCTEMBI byHKIUH.
Heo0xonnumoe yCJIOBHE
JIMHEHHOM 3aBUCHUMOCTH
cUCTeMbI QYHKIUH.

YcnoBue JIMHEHHOM
HE3aBUCUMOCTH pereHunit
JIMHEHOTO OZHOPOJHOIO
nuddepeHIaIbHOTO

YPaBHEHHS.




JIuneitHoe OZHOPOAHOE
nuddepeHnraibHOe YpaBHEHHE.

@yH1aMEHTaIbHAS cucrema
pemenuii. CTpykTypa o0I1Iero
peleHusl.

Jluneiinoe HeomHOpOHOE TUD.
ypaBHeHue. CTpyKTypa oO0mIero
pelIeHusl.

Meron Jlarpanxa Bapuanuu
MPOU3BOJIBHBIX MOCTOSHHBIX.
JInnelinble OJIHOPOJHBIE
nuddepeHaIbHbIe YPaBHEHUS
c MOCTOSTHHBIMH
koa(purmenTamu (ciryyaii
IIPOCTBIX KOpHEH
XapaKTepUCTHYECKOTO
YpaBHEHUS).

Jluneitabie OJTHOPO/IHBIE
muddepeHraIbHbe YpaBHEHUS
c MTOCTOSIHHBIMU
KodpuUIMeHTaMH (ciy4ait
KpaTHBIX KOpHeH
XapaKTEPUCTHYECKOTO
YpaBHEHUS).

JInnelinble HEOHOPOJHBIC
muddepeHIanbHbIe YpaBHEHUS
c MTOCTOSTHHBIMH
KO3 PHULIHEHTaMHU. Meton
noabopa.

3. | JIuneiinbie nuddepenunaabHbIe
YPaBHEHUsSI BTOPOIo MOPSAKA.

3.1. ITpeoOpa3zoBanus
YpaBHEHUHM U CBOWCTBAa UX
peLeHnit

3.2. Ilocrpoenme  pemeHHs
JUHEHHOTO ypaBHEHHS B BHJIE
CTETIEHHOTO Psila.
3.3.YpaBHenue Diipu.

4. | Cucrembl 1uddepeHInATBHBIX
YPaBHEHHIA.

Cuctembl TUHEHHBIX TU.
ypaBHeHu#. 3anaya Komm.
Pemenne ogqHOpOIHOTO
MaTpPUYHOTO YPaBHEHHUS.
NmnynbscHas MaTpuLa.
Pemenne HEOJHOPOJIHOTO
MaTPUYHOTO YpPaBHEHHS.
JIuHeHbIE  CHUCTEMBI mud.
YpaBHEHUNW C TIOCTOSHHBIMH
KO3 QHUIIHEHTaMHU.

HToro yacoB B 6 cemecTpe:

36

Bcero yacos:

36

10



4.3. CAMOCTOSATEJIBHASA PABOTA OBYYAIOIIEI'OCHA

Ne
n/n

HaunmenoBaHmue pa3aejia
AUCHHUIIIIMHBI

Buasr CPO

Bcero yacon

1

2

3

4

Cem

ecTp 6

1.

JudpdepeHunanbHbIe
YPABHEHHs NIEPBOIo NMOPSAKA.

1.1

IloaroroBka K 3aHATUIM
(I13).

1.2

IToaroroBka K KOJUIOKBUYMY.

PacuerHo-rpaduueckas
pabora (PI'P)

1.3

IloaroroBka K 3aHATUIM
(I13).

Pacuetno-rpaduyeckas
pabota (PI'P)

1.4

IloaroroBka K 3aHATUIM

(I13).

IToaroroBka k KOJUJIOKBUYMY.

IloxroroBka k
TECTUPOBAHUIO

Pacuetno-rpapuueckas
pabota (PI'P)

JuddepeHunanbHbIe
YPaBHEHH BBICIIHX
MOPSAKOB.

2.1

IloaroroBka K 3aHATUIM

(113).

o

2.2

IToaroToBKa K KOJUIOKBUYMY.

Pacuetno-rpaguueckas
pabota (PI'P)

o

2.3

IloaroroBka K 3aHATUIM

(113).

PacuetHo-Tpaduueckas
pabota (PI'P)

24

HOI[F OTOBKA K 3aHATUAM
(I13).

IToaroToBKA K KOJUIOKBUYMY.

IloaroroBka k
TECTUPOBAHUIO

PacuetHo-Tpaduueckas
pabota (PI'P)

JIuHeiHbIC
audPepeHunaiIbHbIE
YPaBHEHUS BTOPOro0 MOPSIAKA.

3.1

HOI[F OTOBKA K 3aHATUAM
(113).

11



PacuerHo-Tpaduueckas
pa6ora (PI'P)

3.2

HOI[I‘OTOBK& K KOJINZIOKBUYMY.

PacuetHo-rpaduyeckas
pabota (PI'P)

3.3

HOI[FOTOBK& K 3aHATUAM
(I13).

IloaroroBka K
TECTUPOBAHUIO

PacuetHo-rpaduyeckas
pabota (PI'P)

4. | Cucrembl
au@pdepeHuHaNbHbIX
YPABHEHHIA.

4.1

HOI[I"OTOBKB. K 3aHATUAM
(113).

4.2

IToaroroBka k KOJUJIOKBUYMY.

Pacuetno-rpaduyeckas
pabota (PI'P)

4.3

HOI[I"OTOBKB. K 3aHATUAM
(I13).

Pacuetno-rpadpuueckas
pa6ora (PI'P)

4.4

IloaroroBka K 3aHATUIM

(113).

IToaroroBka k KOJUIOKBUYMY.

IloaroroBka k
TECTUPOBAHUIO

Pacuetno-rpaguueckas
pabota (PI'P)

HToro yacos B 6 cemecTpe:
Bcero yacos

61

61
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5. INEPEYEHb YYEBHO-METOJAHYECKOI'O OBECIIEYEHMUA JJIsA
CAMOCTOATEJBHOU PABOTBHI OBYYAIOIIUXCA 11O JUCHUIIJINHE

5.1. MeTtoanyeckue yKa3aHus JAJs NOATOTOBKH 00y4alOIMMXCS K JJeKIHOHHBIM 3aHATHAM

Jlekuu COCTaBIIAIOT OCHOBY TEOPETHUYECKOro O0yUYEHMsI U JIAal0T CUCTEMATU3UPOBAaHHbIE
OCHOBBI Hay4YHBIX 3HAHHH MO TUCHUIUIMHE, PACKPBIBAIOT COCTOSIHME M MEPCIEKTUBBI Pa3BUTHA
COOTBETCTBYIOLIEH 00JacTH HayKd, KOHLUEHTPUPYIOT BHHMaHHe oOydaromuxcsi Ha HauOolee
CJIOKHBIX M Y3JIOBBIX BOIIPOCAX, CTUMYJIHPYIOT UX aKTHBHYIO IMO3HABATEIbHYIO EATEIBHOCTD U
CHOCOOCTBYIOT (POPMHUPOBAHUIO TBOPUECKOTO MBIIUIECHUS.

BenymmM MeTronoM B JIEKIMH BBICTYNACT YCTHOE H3JI0KEHHE y4eOHOro MaTepuaa,
COIIPOBOKIAIOIEECS UCIIOIb30BAHUE MYJIbTUMEINA AIAPATYPHI.

Jlexuust sIBISICTCSI UCXOAHOM (hOpPMOIl BCcero yueOHOTo Mpolecca, UrpaeT HampaBIIsSIOIIyIO
U OPraHU3yIOLIYI0 POJIb B CaMOCTOATEIBHOM M3Yy4EHHUH IpenMeTa. Baxuelmas poib JEKIUH
3aKJII0YAETCs B IMYHOM BO3/ICHCTBUU JIEKTOpA HA ayAUTOPUIO.

OcHOBHas AUJAKTHUYECKas LIeJb JIEKLUU - 00ecliedeHue OPUEHTUPOBOYHON OCHOBBI JJIS
JanbHEHIIero ycBoeHHs ydeOHoro Marepuana. [locTpoeHue JeKIU 1O  AMCHUIUIMHE
«Auddepennmanbable ypaBHEHUS» OCYILECTBISAETCS ~ HAa OCHOBE IPUHIMIIOB HAyYHOCTH
(mpearmonaraeT BOCHMTAaHUE JAUAICKTHUSCKOTO MOAX0/Aa K M3y4aeMbIM MPEIMETaM U SIBICHHUSIM,
JUAJIEKTUYECKOT0 MBIIUICHHsI, JOPMHUPOBAHUE MPABUIBHBIX MPEICTaBICHUM, HAYyUHBIX TOHATUI
¥ YMEHHS TOYHO BBIPA3UTh UX B ONPEICICHUAX U TEPMHUHAX, IPUHATHIX B HAYKE)

Ha nekuusx packpblBalOTCS OCHOBHBIE TEOPETUYECKHUE ACHEKThI, MPUBOIATCS MPUMEPHI
peanu3anuy Ha IPaKTUKE, OCBEIIASTCS JOCTUTHYTHIH YPOBEHb (hOpMan3alnu e TeIbHOCTH 110
aBTOMaTH3allMU IPOLIECCOB.

Crienudrueckoil 4yepTol W3ydeHHsI JTAHHOTO Kypca SIBJISETCS TO, YTO IMPHOOpEeTeHue
YMEHUH M HaBBIKOB pabOThl HEBO3MOXKHO 0€3 CHUCTEMaTHYeCKON TPEHUPOBKH, KOTOpas
OCYIIECTBIISICTCS HA MPAKTUIECKUX 3aHATHSIX.

OcCHOBHOE BHUMaHHME B JEKIMH COCpPEIOTaYMBAETCs Ha TIIIYOOKOM, BCECTOPOHHEM
PacKpBITHH TJIABHBIX, Y3JIOBBIX, HAN0OJIEE TPYIHBIX BOIIPOCOB TEMBI. YK€ Ha HaYaJIbHOM JTare
HOJTrOTOBKH JIEKIIMU PEIIAETCsl BOIPOC O COOTHOLICHUH MaTepHaIoB yUeOHUKA U JICKIUH.

st Toro urtoObl Jiekiust i oOywaromierocs ObUla TMPOAYKTHBHOM, K HEW Halo
roToBUThCS. [10ArOTOBKA K JICKIIUH 3aKJIFOYAETCS B CIEIYIOILEM:

- y3HATh TeMY JIEKIUH (IT0 TEMAaTUIECKOMY TUIaHy, TI0 HHPOPMAIIUH JIEKTOPa),
- IPOYUTATh YUEOHBII MaTepua no yueOHUKY U y4eOHBIM ITOCOOUSIM,

- YSICHUTh MECTO M3Yy4aeMOi TEMBI B CBOEH IPOEeCCHOHATBHOM ITOATOTOBKE,
- BBINUCATh OCHOBHBIE TEPMHHBI,

- OTBETUTH Ha KOHTPOJIBHBIE BOTIPOCHI 110 TEME JISKITUH,

- YSICHUTh, KaK1e yueOHbIE 2IEMEHTHI OCTAJINCh HESCHBIMH,

- 3arMcaTh BOMPOCHI, KOTOPBIE MOKHO 33/1aTh JIEKTOPY Ha JIEKIIHH.

B Xxoxe NeKUMOHHBIX 3aHATHHA OOYyYaroIIUiiCs JOJKEH BECTH KOHCHEKTHPOBAaHUE
yueObHOro Matepuana. OOpamaTh BHUMaHHE Ha KaTeropuu, (HOpMYyTHPOBKH, PACKPBHIBAIOIIHNE
coJepKaHWE TeX WIM MHBIX SBJIEHHH W TPOILECCOB, HAy4YHbIE BBIBOABI U TNPAKTHUECKUE
PEKOMEH/IAIlNH, TIOJIOKUTEIFHBIA OIBIT B OPaTOPCKOM HCKycCTBe. JKenaTenbHO OCTaBUTH B
pabouyux KOHCIEKTaxX MOJs, HA KOTOPBIX JIeJIaTh NMOMETKH U3 PEKOMEHJIOBAHHOW JUTEPaTypHI,
JOTIONTHSIONIME MaTephall MPOCIYIIaHHOW JIeKIIMH, a TakXe IOAYEPKUBAIONINE OCOOYIO
BO)XHOCTb T€X WM MHBIX TEOPETUYECKHX MOJOXKEHUU. 3a7aBaTh MPENoIaBaTeli0 YTOUHSIONINE
BOTIPOCHI C IIETBI0 YSCHEHHS TEOPETUICCKHUX TTOJIOKEHHUH, Pa3pelIeH s CIIOPHBIX CUTYaITHH.

VYKka3aHus 10 KOHCIIEKTUPOBAHMIO JIEKIINN:
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- HE HY)KHO CTapaTbcs 3alKcaTh BECh MaTepua, 03BY4YEHHbIN npenogasarenem. Kak
[IPaBUJIO, JEKTOPOM JENAKOTCA aKLCHTBI Ha KIIFOUEBBIX MOMEHTAX JIEKLIMH 71 HayaJia
KOHCIIEKTUPOBAHMS;

- KOHCIICKTUPOBAHUC HCOGXOI[I/IMO HAYMHATh IIOCJIE OTIAIlICHUEM IJIaBHOM MBICIU
JICKTOPOM, II€pEa HAYAJIOM €€ KOMMCEHTHUPOBAHU A,

- BBIJICJICHUE TJIABHBIX MBICTIEH B KOHCIIEKTE APYTHM IIBETOM II€JIeCO00pa3HO
MIPOU3BOJIUTH BHE JICKIIUU C LEIbI0 COKpPAIICHUSI BPDEMEHU Ha KOHCIIEKTUPOBAHKE HA
caMOM JICKIHH;

- IPUMEHECHNE COKPALLEHUN ITPUBETCTBYETCS;
- HY’KHO U30eraTh JUIMHHBIX U CIIOKHBIX PACCYKICHHIA;

- IOCJIOBHOE KOHCIIEKTUPOBAaHHE OTHUMAET MHOI'O BPEMEHH, [T03TOMY HEOOXOJUMO
OIrycKath (hpa3bl, HIMEIOIIIE BTOPOCTEIICHHOE 3HAYCHHE;

- €CJIM B JICKIMUH BCTPEUAKOTCA HCU3BCCTHBIC TCPMUHBI, JIYUYIIC BCCTO OTMETUTDL HaA IOJIAX
UX CYHIECTBOBAHUE, OCTABUTh MECTO JJISl X MOSICHEHUS U B KOHILIE JIEKLIUU 3a/1aTh
YTOUHSIIOIIUI BOIIPOC JIEKTOPY.

KoHcnektupoBaHnue U perieH3upoBaHnue, TAKUM 00pa30M, 3TO MPOIECC BBIACICHUS OCHOBHBIX
MBICJICH TEKCTa, €ro OCMBICIICHHUS 1 OLICHKH CcojepKalieics B HeM nHopmanuu. JlaHHbIN
BUJ| YIeOHOM paOOTHI SBJIICTCS BUIOM WHINBUAYAITBHON CAMOCTOSITEILHOU PabOThI
oOyuarorerocs.

5.2. MeToauuecKkue YKazaHusd 1JIsl MOATrOTOBKH oﬁyqaloumxcsn K IIPAKTHYE€CKUM 3aHATHAM

B mpouecce MNOAroTOBKM U MPOBEACHUS MPAKTUUYECKHX 3aHATUNH OOydaroluecs
3aKpEeIUIAIOT TOJY4YEeHHBIE paHee TEeOpEeTUYEeCKHE 3HaHUsS, MNPUOOPETAloT HAaBBIKU HX
MPAKTUYECKOT0 PUMEHEHUS, ONBIT PALlMOHAIBHON OpraHu3anuu y4yeOHON paboThl, TOTOBSITCS
K cllaye dK3aMeHa.

HOCKOJ’IBKy AKTUBHOCTb Ha IPAKTHYCCKUX 3aHATHUAX SABJACTCA NPCAMETOM BHYTPU
CEMECTPOBOI'0 KOHTPOJIA €TI0 NPOJABUIKCHHA B OCBOCHHUH KYypCa, IIOATOTOBKA K TAKUM 3aHATHAM
Tpe6yeT OTBECTCTBCHHOI'O OTHOIICHUA.

HpI/I IMOATOTOBKE K 3aHATHUIO B TMCPBYIO OYCPEAb MOJDKHBI HMCIIOJIB30BAaTh MaTCpHal
J'ICKI_[I/II\/'I U COOTBCTCTBYIOIIUX JIMTCPATYPHLIX HCTOYHUKOB. CaMOKOHTpo.]IB KadeCTBa
MOATOTOBKH K KaXXJIOMY 3aHATUIO OCYHICCTBJIAIOT, IMPOBEpSASA CBOM 3HAHHWA W OTBCYAsA Ha
BOIIPOCHI AJId CaMOIIPOBCPKHU 10 COOTBGTCTBYIOH_ICﬁ TEMCE.

BXonHOM KOHTpOJb OCYIIECTBISIETCS IPENOJABAaTEIEM B BUAE IPOBEPKH U
aKTyaJlM3aluy 3HaHUH 00y4aroluXcsl 10 COOTBETCTBYIOLIEH TeMe.

BrixomHOW KOHTpOJIP OCYIIECTBIISIETCS TIPENOJJaBaTeieM TIPOBEPKOM KadecTBa U
MOJTHOTHI BBITIOJTHEHUS 3aJaHUsl.

[ToAroToBKY K HpPaKTHMYECKOMY 3aHATHUIO KaXIbli oOydarolmiuiics AODKEH HadaTh C

O3HAKOMJIGHHUSI C TUIAHOM TIPAKTUYECKOTO 3aHSTHS, KOTOPBIA OTpa)xaeT COJAEp:KaHUe
npeioxKeHHON TeMbl. TiiaTenbHOe IPOAYMBIBAaHHE U U3Y4YE€HHE BOIIPOCOB IJIaHA OCHOBBIBAETCS
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Ha MpOpadOTKe TEKYIIero MaTepuasna, a 3aTeM H3ydeHUe 00sS3aTelnbHOW U JTOTIOTHUTETHHON
JIUTEPaTyphl, PEKOMEHJOBAHHOMN K JAHHOW TEME.

Bce HOBBIC TOHATHS O U3y4aeMOUl TeMe HEOOXOAMMO BBIYYHTHh HAU3YCTh U BHECTH B
ryioccapuii, KOTOPBIH 11e1eco00pa3HoO BECTH C caMOro Havalla u3ydeHus Kypca. Pe3ynbTar Takoit
paboThl JOJDKEH TPOSIBUTBCA B CHOCOOHOCTH OOYYaromlerocss CBOOOAHO OTBETHTh Ha
TEOPETUUECKHE BOIPOCHI, €r0 BHICTYIUIEHUU U YYAaCTHH B KOJUIEKTUBHOM O0CYKI€HUU BOIIPOCOB
M3y4aeMoOU TeMbl, TPABUILHOM BBIMOJHEHUU MTPAKTUYECKUX 3a/IaHUM.

[Ipennaraercs cnenyromas OMOpHAsi CXeMa MOATOTOBKH K IPAKTUYECKUM 3aHATHUSM.

1. O3HakoMIIeHHE C TEMOW MPAKTHYECKOro 3aHsATHs. BeineneHue riaBHOro (OCHOBHOM
TEMBbI) U BTOPOCTENEHHOTO (IT0Ipa3elibl, YACTHBIE BOIIPOCHI TEMBI).

2. OcBoeHME TEOPETUUECKOr0 MaTepuasa 1o TeMe ¢ OIOpPOil Ha JIEKIIMOHHBIN MaTepuall,
yueOHUK U Apyrue ydeOHble pecypchl. CaMomnpoBepka: MOCTaHOBKA BOMPOCOB, 3aTParuBarOIInX
OCHOBHBIE€ TEPMUHBI, OIIPEICICHUS U MOJ0KEHHUS 110 TEME, U OTBETHI HA HUX.

3. BrimonHenue mnpaktuyeckoro 3agaHus. OOHapyKeHHE OCHOBHBIX TPYAHOCTEH, HX
pEelICHHe C TOMOIIBI0 JIOTOJHUTEIBHBIX HMHTEUICKTYAIbHBIX YCWIMNA W/HMIU TOJIKIIOUYSHUS
JOTIOTHUTEIBHBIX HCTOYHUKOB HH(OPMALIUH.

4. PemeHne TUMIOBBIX 33JaHUH pacYeTHO-TpaPUIeCcKOi padOTHI.

OOyuvaromuiics  npu  HOATOTOBKE K  MPAKTUYECKOMY  3aHATHUIO  MOXKET
KOHCYJIbTUPOBAThCSA C MPENoaBaTeieM U IMoIydaTh OT HEr0 HaBOJAIIME pa3bsCHEHNUS, 3aJaHNs
JUISL CAMOCTOSITENIbHOM pabOTBhI.

JluJaKkTH4ecKue LeJlnd IMPaKTUYECKOro 3aHsATus: yriiyOJeHue, CUCTeMaTH3alus M|
3aKperyieHue 3HaHUM, NpeBpallleHue ux B yOeX/IeHUs; NpoBepKa 3HAHUI; IPUBUTHE YMEHUH U
HaBBIKOB CaMOCTOSTENIbHOM pabOThl C KHHUIOW; pa3BUTHE KYyJIbTYpbl peud, (popMupoBaHUE
YMEHUS apryMEHTUPOBAHO OTCTaWBaTh CBOXO TOUKY 3PEHMS, OTBEYATh HA BOIPOCHI CIIyLIATEINIEH;
yYMEHUE CIIyIIaTh APYIUX, 3a1aBaTh BOIPOCHI.

3ajgaun:  CTUMYJIMpPOBATh  PETYJIAPHOE  M3YYEHHUE  MPOrpaMMHOrO  MaTepuana,
MEPBOUCTOYHHUKOB; 3aKPEIUIATh 3HAHUS, MOJYYEHHbIE HA YPOKE M BO BPEMSI CaMOCTOSATEIIbHOMN
paboThl; o0oramark 3HaHUSMU Ojaroaapsl BBHICTYIUICHHSIM TOBApHUIIEH W y4WUTENs Ha 3aHSATHH,
KOPPEKTUPOBATh PAHEE MOJTYYCHHBIE 3HAHUSA.

@YHKINN TPAKTUYECKOTO 3aHATHUSA:

-ydaeOHas (yriyOseHue, KOHKpeTU3alus, CHCTeMaTU3allIo 3HAaHUH, YCBOCHHBIX BO BpeMs
3aHATHH U B IPOLIECCE CAMOCTOSATEIbHON MOJITOTOBKU K CEMUHAPY);

- pasBuBaromias (pa3BUTHE JIOTMUECKOTO MBILIUICHUS Yydalluxcs O0Oydaroluxcs,
npuoOpeTeHne HMH yMEHHH padoTaTh C pa3lIUYHBIMH JIUTEPATYpPHBIMU HCTOYHUKAMHU,
dbopMupOBaHNE YMEHUN U HABBIKOB aHaIK3a (GakToOB, SIBIECHUHN, TPOOIEM U T.1.);

- BOCIHUTaTeNlbHAsg (BOCHUTAaHHE OTBETCTBEHHOCTH, PabOTOCIOCOOHOCTH, BOCHUTAHHE
KYJBTYpbl OOIIEHUS U MBIIUICHUS, IPUBUTHE UHTEpEca K U3YyUCHUIO IpeaMeTa, (hopMupoBaHue
NOTPEOHOCTH palMOHAIM3ALMU U Y4eOHO-TI03HABATEIbHOM NEATEIbHOCTH W OpraHu3aluf
J0CcyTa)

- JIMarHOCTHUYECKasl -KOPPEKIMOHHYI0 W KOHTPOJHMPYIONIYIO (KOHTPOJb 32 KadyeCTBOM

YCBOGHHUS O0OydJaromMMucsl y4eOHOTO MaTepualia, BBISBICHHE MPOOETOB B €ro YCBOSHUH M UX
MIPEOTOJICHHS )
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- OpraHu3aisi CaMOCTOATENBHOM pPabOThl OO0YYalOIUXCS COACPKUT OOBSCHEHHE
COACPKaHMS 3aJadl, METOAWKH €ro BBINOJIHEHHS, KPAaTKyl0 aHHOTAIMI0 PEKOMEHJOBAaHHBIX
UCTOYHUKOB HH(DOPMAITNH, TIPEJIOKEHHS 11O BBHITTIOTHEHUIO HHIUBUAYAIbHBIX 3aJaHHA.

5.3. MeToauyeckune yKka3aHus 10 caMoCTOATEIbHOI padoTe o0yyaommxcst

CamocrosarenbHass  pabora  OoOydaroluXcs  OpeArnonaraeT  pasjiudHble  (HOpPMBI
WHJUBHIyaJIbHOW y4eOHOM JeATEIbHOCTH: KOHCIICKTHUPOBAaHHUE HAYYHOM JIMTEPATyphbl, COOp H
aHanu3 npakTuueckoro marepuana B CMU, npoekTHpoBaHUE, BBINOJIHEHHE TEMaTHYECKUX U
TBOPYECKUX 3aJaHUi U 1mp. BeiOOp GopM M BUIOB CaMOCTOSITEIBHON PabOTHI OMpeneseTcs
UH/UBUYaJIbHO-TUYHOCTHBIM ~IOJXOAOM K OOYyYEHHI0 COBMECTHO IIperojaBaTesieM M|
00yJarouMcs.

5.3.1. MeToguuyecKkue yKa3aHus IO MOATOTOBKE K KOJJIOKBHYMY.

[ToaroroBka K KOJUJIOKBUYMY HAUMHAETCS C KOHCYJIbTAUK MPENO1aBaTeNsl, HA KOTOPOU
OH Pa3bACHAET Pa3BEPHYTYIO TEMATHKY IPOOJIEMbI, PEKOMEHAYET JIUTEPATYPY JUISl U3YUYEHUS U
O0BSICHAET M OOBSACHSIET POIETYPY MPOBEIECHUS KOJUIOKBUYMY.

[TonroroBka BKIItOYAeT B ce0s1 U3yUEHHUE KOHCIIEKTA JIEKIUI, peKOMEH10BaHHOMN
TuTepaTypsl U (10 YKa3aHUIO MPENogaBaTes) KOHCIEKTUPOBAHNE BAKHEUIITUX HCTOYHUKOB.

KonnokBuym npoBoautcs B popMe HHAMBUAYAIbHOM Oeceibl C KaXKAbIM 00ydarouMes
i O6ecepl B HeOO0MpIUX rpynmnax (3-5 yenoBek). OOBIMHO MpenojaBaTeib 3a/1aeT HECKOIBKO
KPaTKUX KOHKPETHBIX BOIPOCOB, MO3BOJISIONIUX BBISICHUTB CTENIEHb J0OPOCOBECTHOCTH PaOOTHI
C JINTEpaTypoil, KOHTPOJUPYET KOHCIEKT. Jlanee Oosee moapoOHO 00Cykaaercs Kakas-1uoo
CTOpOHA MPOOJIEMBI, YTO MO3BOJISET OLIEHUTh YPOBEHb MOHUMaHMs. O0ydaronmmMes gaercs
BO3MOJXHOCTD BbBICKAa3aTb CBOC MHCHUC, TOUKY 3PCHHA, KPUTHUKY 110 OIMMPECACIICHHBIM BOIIPOCaM.
ITpu BeICKa3bIBaHUM TPEOYETCS apryMEHTUPOBAHHOCTh U 0OOCHOBAHHOCTh COOCTBEHHBIX
OIICHOK.

5.3.2. MeToanuyeckune yKka3aHus 10 NOAr0TOBKe K TECTOBOMY KOHTPOJIIO.

Tectel — 3TO BOMpPOCH WIM 3aJaHus, NPENyCMaTpUBAIOIIME KOHKPETHBIH, KpaTKuM,
YETKUH OTBET HAa UMEIOIINECS ITATIOHBI OTBETOB.

[Tpu camocTosATENFHON NOATOTOBKE K TECTUPOBAHMIO 00yUaroeMycst HeoOXOAUMO:

a) TOTOBSICb K TECTUPOBAHHIO, MpopadoTaiiTe WHGOPMALMOHHBIA MaTepuanl Io
mucuuruibe. ITIpokoHcynbTHpYHTECh € MpernojaBaTelieM [0 BOIPOCY BblOOpa y4ueOHOM
JUTEPaATYpPhL;

0) 4eTKO BBIICHUTE BCE YCJIOBUS TECTUPOBaHMs 3apaHee. Bbl NOMKHBI 3HATh, CKOJBKO
TECTOB Oy/AeT MPEensoKEeHO, CKOJIbKO BPEMEHM OTBOJUTCS Ha TECTHPOBAHUE, KAKOBa CHUCTEMa
OLICHKH PEe3yJIbTaTOB U T.J.

B) mpucTtynass K paboTe C TecTaMH, BHMMATEIbHO M JI0 KOHIIA NPOUYTUTE BOMPOC U
npejlaraeéMble BapuaHThl OTBETOB. BriOepuTe mpaBmiibHBIE (MX MOXET ObITh HECKoJbKo). Ha
OTJIEIbHOM JIMCTKE OTBETOB BBIMUIIMNTE LHU(PYy Bompoca U OYKBBl COOTBETCTBYIOIIHE
NPaBUIbHBIM OTBETaM;

') €CIIM BCTPETHIIM Ype3BbIUaiiHO TPYAHBIN BONPOC, HE TPaThbT€ MHOI'O BPEMEHU Ha HETO.
Ilepexonute k ApyruMm TectaM. BepHuTech K TpyTHOMY BONPOCY B KOHIIE.

1) 00s13aTENbHO OCTaBbTE BpeMs Il MPOBEPKH OTBETOB, YTOOBI M30€KaTh MEXaHUUECKUX
OLINOOK.

5.3.3 Metoauueckue yKa3aHus 10 BbINOJHEHHIO pacuyeTHO-rpaduyeckoi padoThl

PacuerHo-Tpaduueckas pabora odopmisieTcss B pacledaTaHHOM WM PYKOIHMCHOM
BapuanTe. Homep BapuanTa BBIOMpaETCs IO MOPSIKOBOMY HOMEpY criiucka ooydatomuxcs. PI'P ¢
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IpYTMM HOMEPOM BapHaHTa HE 3a4MTHIBAIOTCSA. Pa0oTa BBIMIOMHSETCS aKKypaTHO, B CiIydae
PYKOIUCHOTO 0(hOpMIICHHS YTEHUE €€ HE JI0JKHO BBI3BIBATh 3aTPYAHECHUIA.

PI'P pomxkHa COCTOATP M3 TUTYJIBHOIO JIMCTA W OCHOBHOM 4acTh. Jlomyckaercs
BKIIIOUEHUE B paboOTy MPUIOKEHUH, COJAep)KaluX TaOduIlbl, PUCYHKH, IIOJY4YEHHbIE Ha
KoMmmbloTepe. Ha TUTYyIBHOM THUCTE 00S3aTENbHO YKA3bIBAETCS HAWUMEHOBAHUE UCITUIUIAHEI,
®UO obyuaromerocsi, rpymnmna, Bapuant 3amanus, OO npenonmaBarens. BeimomneHHas u
odopmiieHHas paboTa J0KHA OBITH MPEICTaBICHA MPENOIaBaTeNi0 He To3/1Hee, ueM 3a 10 maHei
JI0 HayaJla CeCCUU.

B ocnoBHoi#t wactu PI'P o penienus kaxaoi 3a1a4u JOHKHBI OBITh MPECTABICHBI
cOOCTBEHHBIE JJaHHbBIC: BAPUAHT 3aJaHusl, POPMYIUPOBKA 3a/1aHUsl, YUCICHHbIC 3HAUCHHUS,
COOTBETCTBYIOIIIME CBOEMY BapHaHTy. Jlanee JoMKHO OBITh IPEICTABICHO PEIIICHHUE C
pacundpoBKoil popMyI U MociieJoBaTeIbHOCTHU AelicTBUA. Bee Bruncienus cHavana
MPEJICTABIISIFOTCS B BUJIE PACUETHBIX (JOPMYJI, 3aTEM B JOPMYJIBI MTOACTABISIOTCS YHCICHHBIC
3HAYEHUS U 3aHCHIBACTCS OTBET C YKa3aHHEM €IUHUI] U3MepeHHil (6e3 MpOMeKyTOUHBIX
pacyeToB). Bce BrIUnMCIUTENBHBIC POIIEAYPHI CIAEAYET MIPOU3BOIUTE C TOUHOCTHIO 710 0,01.

IIpomekyTouHas arTecTanms

[Io wroram cemecTpa mpoBOAUTCS OHK3amMeH. [Ipum TOArOTOBKE K caade HK3aMeHa
PEKOMEHIyeTCs MOJIb30BaThCsl MaTepruaiaMy JIEKIIUUA U MPAKTUYECKUX 3aHATHI, U MaTepralaMu,
M3YYEHHBIMH B X0/ TEKYIIIEH CaMOCTOSATEIbHON pabOTHI.

DK3aMeH MPOBOJUTCS B YCTHOM MM MUCbMEHHOM popme.

6. OBPA3OBATEJ/IBHBIE TEXHOJIOTUHA

No Bcero
. Oo0pa3oBaTte/ibHbIE
n/ Buabl yueOHoii padoThI JacoB
I TEXHOJIOTHH
1 2 3 4
Cemectp 6
1. | duddepenumanbHble ypaBHEHUS IIpobnemnasn 2
NIEPBOTO MOPSIJIKA.
2. | AuddepenunanbHble ypaBHEHUS IIpobnemnasn 2
BBICHINX TOPSIJIKOB.
3. | Jluneiinsle nuddepeHmanbHbe Tpenune 2
ypaBHEHHsI BTOPOTO MOPSIIKA.
4. | Cucremsl 1uddepeHnnanbHbIX Tpenune 2
YpaBHEHUM.
5. | YcroitunBOoCTh perieHuit IIpobnemnas 2
JuddepeHIaIbHble YpaBHEHUS.
HToro yacoB B 6 cemecTpe: 10
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7. VUEBHO-METOJIMYECKOE W WH®OPMAIIMOHHOE OBECIEYEHWE
JTACIATIIAHBI

7.1. IlepeyeHb OCHOBHOM M JONOJHUTEIbHON YUeOHOI JIUTEpaTypbl
OcHoBHasl JuTepaTypa

1. Kropkuan, A. I'. KoHcriekT Jiekiuii o 0ObIKHOBEHHBIM U] epeHITHaTbHBIM YpaBHEHUAM. Y.
3 : yuebHoe mocobue / A. I'. Kropkuan, H. 1. CmupHoBa. — 2-¢ u3n. — Mocksa : MocKoBCKuit
TEXHUYECKUM YHUBEPCUTET CBsI3M M MHPopMaTuku, 2016. — 40 ¢. — TeKcT : 371eKTpOoHHBI# //
[udposoii o6pazoBatensHbiil pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/92427.html. — Pexkum gocTyma: ajis aBTOPU3HP. [OJIb30BaTEeH

2. Kropkuan, A. I'. KoHcriekT iekuuii o o0bIkHOBEHHBIM Au(epeHnnanbHbM ypaBHeHUAM. Y.
2 : yaebHoe nocooue / A. I'. Kropkuan, H. 1. CmupHOoBa. — 2-¢ u3n. — MockBa : MOCKOBCKUI
TEXHUYECKUN YHUBEPCUTET CBs3U U mHpopMaTku, 2015. — 53 ¢. — Tekcr : 31eKTpoHHBIH //
[Mudposoii odpazoBarensHbiil pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/92426.html. — Pexxum goctymna: st aBTOPU3HP. MOJIb30BATEICH

3. Kropkuan, A. I'. KoHncniekT sekiuii no o0bIKHOBEHHBIM U hepeHIIaTbHBIM YPABHEHUSIM.

Y. 1: yuebnoe mocodue / A. I'. Kropkuan, H. 1. CmupHaOoBa. — 2-¢ u3a1. — Mocksa :
MoCKOBCKUI TEXHUYECKHI YHUBEPCUTET CBsi3U U uHGopmaTuku, 2015. — 50 ¢. — Tekcr :
anekTpoHHbIH // Lludposoit oopazoBarensHbIN pecypc IPR SMART : [caiir]. — URL:

https://www.iprbookshop.ru/92425.html. — Pexxum moctymna: s aBTOpU3HP. MOJIb30BaTEICH
4. Ky3pmuna, P. I1. Acumntornyeckne MeTobl Uit OOBIKHOBEHHBIX JU(PepeHIIHaTbHBIX
ypaBuenuii / P. I1. Ky3pmuna. — 2-e u3g. — MockBa, MbkeBck : UHCTUTYT KOMIBIOTEPHBIX

uccienoanmid, 2019. — 328 ¢. — ISBN 978-5-4344-0677-2. — TekcT : 3NMeKTPOHHBIH //
[Mudposoii odpazoBarensHbiil pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/92103.html. — Pexkum goctyma: s aBTOPU3HP. MOJIb30BaTECH
5. bepkoBuy, JI. M. ®aktopusauus u npeodpazoBanus AudQepeHnanbHbIX ypaBHEHUH.
Mertone! u npunoxxenus / JI. M. bepkoBuyu. — MockBa : IHCTUTYT KOMITBIOTEPHBIX
uccienoBanuii, Perynsapnas u xaotuueckas nuHamuka, 2019. — 464 c. — ISBN 978-5-4344-
0613-0. — Tekcrt : anexTponHsIii // [{udposoii o6pazosarensHbIil pecypc IPR SMART : [caiiT].
— URL: https://www.iprbookshop.ru/92073.html. — Pesxxum moctyna: 1uist aBTOpU3UP.
II0JIB30BaTENEN

6. FOmarynos, M. I'. O6bikHOBEeHHBIE AU PepeHIInanbHble ypaBHEHNS : TEOPHUS U MPHIIOKEHHS /
M. T'. IOmarynoB. — Mocksa, UxeBck : Perynspnas u xaotuueckasi tuHamuka, acturyt
KOMIBIOTEePHBIX HccaenoBanuit, 2019. — 181 ¢. — ISBN 978-5-4344-0763-2. — TexkcT :
anexTponnsli // Lludposoit oOpazoBarensHblit pecypc [IPR SMART : [caiir]. — URL:
https://www.iprbookshop.ru/91969.html. — Pexxum nocryna: amst aBTOpH3Hp. NOIb30BaTENeH
7. Hazaposa, T. M. [luddepennunanpasie ypaBHeHus1 : yueoHoe mocooue / T. M. Hazaposa, U.
M. Ilyneiues, B. B. Xa6nos. — HoBocubupck : HoBocubupckuii rocyiapcTBeHHbIH
TexHu4Yeckuid yauBepceutet, 2017. — 100 ¢. — ISBN 978-5-7782-3404-8. — Tekcr :
anekTpoHHbIH // Lludposoit oopazoBarensHbiil pecypc IPR SMART : [caiir]. — URL:
https://www.iprbookshop.ru/91659.html. — Pexxum noctyma: amst aBTopu3mp. NoJIb30BaTeNeH
8. IlonTpsrun, JI. C. O6sikHOBeHHbIE U depennmanbabie ypaBHenus / JI. C. [lontpsrun. — 6-
e m31. — VbxkeBck : PerymspHast u XxaoTndeckast THHAMUKA, IHCTUTYT KOMITBIOTEPHBIX
uccinenoannid, 2019. — 396 ¢. — ISBN 978-5-4344-0786-1. — TekcT : 3MEKTPOHHBIH //
[Mudposoii oOpazoBarensHblil pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/92055.html. — Pexxum noctyna: ans aBropusup. [lonp3oBaTeneit

Jlono/THUTeIbHAS JIUTepaTypa

1. JIuceiixun, B. JI. BbICOKOTOYHBIE pa3HOCTHBIE CXEMBI U aJalITUBHBIEC CETKH JJIS1 PELLEHUS

18


https://www.iprbookshop.ru/92427.html
https://www.iprbookshop.ru/92426.html
https://www.iprbookshop.ru/92425.html
https://www.iprbookshop.ru/92103.html
https://www.iprbookshop.ru/92073.html
https://www.iprbookshop.ru/91969.html
https://www.iprbookshop.ru/91659.html
https://www.iprbookshop.ru/92055.html

g depeHaIbHbIX ypaBHeHUH : yuebHnoe nmocooue / B. /1. Jluceiikun, B. U. [Taaconen. —
Hosocubupck : HoBocubupckwuii rocynapctBennsiii yauepeutet, 2018. — 68 ¢. — ISBN 978-
5-4437-0855-3. — Tekct : anekrponnsii // Ludposoit obpazosarensuslii pecypc IPR SMART :
[caiir]. — URL.: https://www.iprbookshop.ru/93806.html. — Pexxum gocTyma: ajas aBTOpU3HP.
II0JIb30BaTENEH

2. O6onenckuid, A. FO. Jlekuuu 1o kauecTBeHHON Teopun TudPpepeHIMATbHBIX YpaBHEHUH / A.
FO. O6onenckuii. — MockBa, MxeBck : PerymspHas u xaoTuueckast TuHaMuKa, MIHCTUTYT
KOMITbIOTEPHBIX uccienoBanuid, 2019. — 320 c. — ISBN 978-5-4344-0706-9. — Texkcr :
anekTpoHHbIH // Lludposoit o6pazoBarensHbiil pecypc IPR SMART : Pexum nocryna: as
ABTOPH3UP. MOJIb30BaTENICH

3. Kynpsimos, H. A. Ananutudeckasi Teopus HeNMHEHHBIX qudQepeHnnanbabx ypasHenuid / H.

A. KyapsmoB. — 2-e u3n. — Mocksa, MbkeBck : MHCTUTYT KOMITBIOTEPHBIX HCCIICIOBAHUM,
2019. — 360

7.2. llepeueHb pecypcoB HH(POPMALMOHHO-TEJTEKOMMYHUKAIIMOHHOU ceTu « AHTEepHET»

http://window.edu.ru- EniHoe 0OKHO JOCTyIa K 00pa30oBaTelIbHBIM pecypcam;
http:// fcior.edu.ru - dexepasbHbIil ICHTP HHOOPMALTMOHHO-00PA30BATEILHBIX PECYPCOB;
http://elibrary.ru- Hay4anas snextpoHHas 6uOIMoTeKa.,

7.3. UnopManmoHHbIe TEXHOJOTHH, JTUIEH3HOHHOE IPOrPAMMHOE ol0ecrneyeHne

JInneH3noHHoE IIPpOrpaMmMHOC obOecrieyeHume PexBu3uTHI HHHCHSHﬁ/ J10IroBOPOB

MS Office 2003, 2007, 2010, 2013 Crenenus 06 Open Office: 63143487,
63321452, 64026734, 6416302, 64344172,
64394739, 64468661, 64489816, 64537893,
64563149, 64990070, 65615073

Jlunensus 6eccpoyHas

Awnrusupyc Dr.Web Desktop Security Suite | JIuneH3uonHbli cepTudukat
Cpok nevictBust: ¢ 24.12.2024 no 25.12.2025

Koncynprant [lmroc Horosop Ne 272-186/C-25-01 ot 30.01.2025 T.
[udposoii 06pa3oBaTeNbHBIN pecypc JIuuen3nonHuslit gorosop Ne 12873/25I1 ot
IPR SMART 02.07.2025 . Cpok netvictBus: ¢ 01.07.2025 .

70 30.06.2026 1.

Becmmataoe I[10O

Sumatra PDF, 7-Zip

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIHUIIJIMHBI
8.1. TpeGoBaHus K ayIMTOPUAM (IIOMEILEHUAM, MeCTaM) [IJIsl IPOBEACHUA 3aHATUI
1. YueOHast ayauropusi AJ15 NPOBeIeHs 3AHATHI JIEKIIMOHHOT0 THIIA:
Criennanu3upoBaHHas MeOeb:

Cron npenogaBatenbckuii — 1 mT., cTyn msarkuii — 1 mT., qocka menoBast — 1 mr., mapter - 10
IIT., KOMIIBIOTEpHBIE cTONBI — 11 mT., crynmes - 21 mir.,
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JlaboparopHoe 00OpyIOBaHHME, TEXHUYECKHE CpEIACTBA OOYYeHHs, CIy)Kalue  JJis
npeaocTaBieHus yaeOHor nHopMaIuu OOJIbIION ayTUTOPUH:

[TepconanbHbIi KOMIbIOTEP — 1 110T.

OKpaH pyJIOHHbIA HACTEHHBIN — | 1IIT.

ITpoexrop — 1 .

2. YyeOHas ayAuTOpUsl /UIA NPOBEJAeHUS] 3aHATHIl CEMHHAPCKOro THIIA, KYpPCOBOIO
NPOEKTHPOBAHNS (BBINOJHEHHE KYPCOBBIX padoT), IPyNIoOBLIX M HMHIMBHAYAJIbHBIX
KOHCYJIbTAUMH, TEKYIIer0 KOHTPOJISI M IPOMEKYTOYHOH aTTecTaluu

Criennanu3upoBaHHas MeOeb:

Cron npenogaBarenbckuid — 1 mT., cTyn Msarkuii — 1 mT., gocka menosas — 1 mr., mapter — 10
IIT., KOMIBIOTEPHBIE CTONIBI - 11 miT., cTynbs — 21 wrT.,

JlaGopatopHoe  0OOOpyZOBaHHE, TEXHHYECKHE CpeIcTBAa OOy4YeHHs, CHyXalue s
npeocTaBiieHus yueOHoN nH(opMauy 00JIbIION ay TMTOPUH:

[Tepconanbublil KomnbioTep — 11 mT.

OKpaH pyJIOHHbII HACTEHHBIN — | 1IT.

ITpoextop — 1 mir.

3. [lomelenne Il CAMOCTOATENbHOI padoThl. Bub/ImoTeYHO-N31aTeNbCKUI LEHTP
Otnen oOcimyXMBaHUs MeYaTHBIMU U3JaHuAMU. Criennanu3upoBaHHas MeOeb:

Paboune cronmsr Ha 1 mectro — 21 mT. Crynbst — 55 mt. Habop neMoHCTpanmoHHOTO
000py0BaHUs U y4yeOHO-HATJISAHBIX TOCOOUH, 0OeCeunBaIOINX TEMATUYECKHUE UILTIOCTPALIIH:
9KpaH HACTEHHBIN — 1 mmT.

[Tpoektop — 1 mt. HoytOyk — 1 .

WNnpopmanmonHo-oudanorpaduyeckuit oraen. Crnennain3zupoBaHHas MeOeb:

Pabouue cronbl Ha 1 mecto — 6 wT. CTynbs — 6 WIT.
KomnbloTepHast TeXHMKa ¢ BO3MOKHOCTBIO MOAKIIOUEHUs K cetu «MHTepHeT» u obecrieueHnemM
JOCTYTa B JEKTPOHHYIO HHPOpMaIoHHO-00pa3zoBatenbhHyto cpeny PI'BOY BO «CeBKaBl A»:

[Tepconanpublii komnbioTep — 1 mt. Ckanep — 1 mr. MOY — 1 mir.
Otnen oOcimyXKUBaHUS SJIEKTPOHHBIMU M3JaHUAMU. CrienMaiu3upoBaHHas MeOelb:

Pabouue cromnst Ha 1 mecTo — 24 mT.CTyabs — 24 .

HaGop nemoHCTpanoHHOro 00OpyIOBaHUS U yueOHO-HAMIAJHBIX IMOCOOM, 00ecreunBaromInX
TEMAaTU4YEeCKHE WILTIOCTPALUH:

WNurepaktuBHas cucreMa — | mT. Monutop — 21 mr. CereBoi TepMmuHan — 18 mrT.
[Tepconanbublii komnbtoTep — 3 wT. MOV — 2 wit. [IpunTtep — 1 mir.

4. IlomemeHnne A XpPaHeHHS] W NPOPUIAKTHYECKOTr0o OOCIYyKHBAHHMA Yy4eOHOro
000opy10BaHUA

CrenmanusupoBanHas mebens: Ilkad — 1 mrT., cTyn — 2mT., Kpecao KOMIBIOTEpHOE — 2 MIT.,
CTOJI YIJIOBOM KOMIBIOTEPHBIM — 2 MT., TyMOOYKM C KJIHOYOM — 2 IIT. YueOHoe mocobue
(mepcoHaNbHBIA KOMITBIOTEP B KOMILIEKTE) — 2 IIT.

8.2. TpeOGoBaHusi kK 000py10BAHUIO Pa0OYMX MECT NpenogaBaTe/s H 00y4aroIHXCs

1. PaGouee mecTo mpemnoaBaTesi, OCHAIEHHOE KOMIIBIOTEPOM C TOCTyIoM B VIHTEpHET.
2. PaGoune mecta 00y4aromuxcsi, OCHAaIllEHHbIE KOMITbIOTEpAMHU C JIOCTyrnoM B HHTepHeT,
npeaHa3HaYeHHbIE 151 paOOTHI B AJIEKTPOHHON 00pa30BaTEIbHOM Cpelie.

8.3. TpeGoBaHus K cieMAJIM3UPOBAHHOMY 000PYI0BAHUIO Hem
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9. OCOBEHHOCTH PEA/IMBALIIMU JUCHUIIJINHBI 1J1s1 UHBAJIM10OB U JIMIY C
OI'PAHUYEHHBIMU BO3MOKHOCTSAMMU 31OPOBbAA

Jlnst oOecriedyeHuss 0oOpa3oBaHUsS WHBAIMAOB M OOYYAIOIIMXCSA C OrPAaHUYCHHBIMU
BO3MOXXHOCTSIMU 3/I0POBbsSI  pa3pabaTeiBaeTcs (B clydae HEOOXOAMMOCTH) agalTHpPOBAaHHAsS
oOpasoBarenibHasl MporpaMma, WHIWBHUAYaJIbHBIM y4eOHBIH IJIaH C y4€TOM OCOOCHHOCTEH HX
NCUXO(U3MUECKOTO PA3BUTUS W COCTOSHUS  3JIOPOBbS, B YaCTHOCTH MPHUMCHSCTCS
WHIUBHUIYAIbHBIA TIOJIXOJIT K OCBOCHUIO JTUCIUIUIMHBI, MHAWNBUIAYaJbHbIC 3aJaHus: pedepaTsl,
MUChbMEHHBIC PA0OTHl M, HA00OPOT, TOJBKO YCTHBIE OTBETHI W JIMAJIOTH, HWHIWBUIyaTbHBIC
KOHCYJIbTAllMM, UCIOJIb30BaHUE JUKTOGOHA U JPYIMX 3aMUCBHIBAIOIIUX CPEACTB s
BOCIIPOM3BEICHUS JIEKIIMOHHOTO U CEMUHAPCKOr0 MaTepuaa.

B nensix obecriedenust 00y4aromuxcsi MHBAIHUIOB U JTUI] C OTPAaHUYEHHBIMU

BO3MOYXHOCTSIMU 37I0POBbBSI KOMIUIEKTYeTCS (DOH OCHOBHOW y4eOHOM JINTEpaTypoid,
aIaITHPOBAHHOMN K OTPAaHUYEHUIO 3JIEKTPOHHBIX 00pa30BaTeNbHBIX PECYPCOB, JOCTYII K
KOTOpbIM Opranu3oBaH B BULL Akagemun. B OubmmoTeke mpoBOIATCS WHAUBHTYAIbHBIC
KOHCYJbTAIIUU JJI1 JAHHON KaTerOpuHu MojIb30BaTeseH, OKa3bIBa€TCs IOMOIIb B PETUCTPAIIUU U
WCIIOJIb30BAHUU CETEBBIX M JIOKAJBHBIX 3JIEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB,
MIPEOCTABIIAIOTCS MECTA B UNTAJIBHOM 3aJie.
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®OH/]I OIEHOYHBIX CPEJICTB
MO JUCHUILJIMHE
« TN ®PEPEHIMAJIBHBLIE YPABHEHHWSI»

[Ipunoxenne 1
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1. MACIIOPT ®OHJAA OLHEHOYHBIX CPEJICTB I1O AUCHUIIJIMHE
«nddepernnanbable YPaBHEHUY

Komnerenuuu, popmupyemsblie B mpouecce H3y4eHusi AUCHUILIMHBI

NHupekc @opMyIMpOBKa KOMIIETEHIIUN

OIIK -1 CriocoOHOCTH IPUMEHATH QYHIAMEHTAIBHBIC 3HAHMUS, IIOJIyIeHHBIE B 00JaCTH MaTEMaTHIECKUX U
(WIM) eCTeCTBEHHBIX HAyK, M HCIOJIb30BATh UX B MPO(ECCHOHAIBHON IeITEIBHOCTH

2. Oranbl (pOPMUPOBAHUA KOMIIETEHIIUM B MPOLecce 0CBOEHM S M CIIUNINHbI

OcHOBHBIMU 3TanaMu  (OPMHUPOBAHMS YKA3aHHBIX KOMIIETCHIIMHA TpH H3yYCHUU
Oo0y4JaloIMMHUCS  JUCUUIUIMHBI  SBIIAIOTCS  IOCTENOBAaTEIbHOE M3YyYEHUE COJAEPIKATeIbHO
CBSA3aHHBIX MeEXJ1y c000H pa3nenoB (TeM) ydeOHBIX 3aHATHI. M3ydeHue kaxiaoro paszeina
(TeMbl) mpeanonaraeT OBIaJeHue 00yJaroIUMUCT HEOOXOAUMBIMH KOMIIETEHIIUSAME. Pesynbrar
aTTecTaluy O0yYaroIMXCs Ha pas3jIMYHbIX dTanax (OpMHUPOBAHUS KOMIIETEHIMI IMOKA3bIBACT
YPOBEHBb OCBOEHUSI KOMIETEHIIUN 00yUYarOIUMUCS.

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 MEePBOro
MOPSAAKA.

JuddepeHunanbHbIe +
YPaBHEHH BBICIIHX
MOPSAKOB.

JIuHeiiHbIC +
aupdepeHuHaNbHbIE
YPaBHEHUS BTOPOIo
MOpAJAKA.

Cucrembl +
aupdepeHuHaTbHBIX
YPaBHEHHUIA.

YcronunBoOCTDb peleHn +
naudPepeHunaabHbIE
YPABHECHHSI.
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3.HOKa3aTeJIl/l, KPUTECPHUH U CPEACTBA OLICHUBAaHUSA KOMHeTeHHl/Iﬁ, (l)opanyeMblx B IIpouecce U3y4eHUsA NUCIHUIIJITUHBI
Cnoco0eH NpuMeHATHh (pyH/1aMeHTaJIbHbIE 3HAHUS, OJIy4eHHbIE B 00/1aCTH MATEMATH4YECKUX U (MJIH) eCTECTBEHHBIX HAYK, U HCIO0JIb30BAThH
HX B npodeccuonaabHoii nesreabnoctu (OIK-1);

HNuamukaTtopsi CpencrBa OLleHUBAHUSL Pe3y/ILTATOB
JMOCTHKEHHUSI Kpurepun oueHuBaHus pe3yJibTaTOB 00yYeHUs o0y4eHust
KOMITUTEHIMIA

HEY/10BJIETBOPHUTE/Ib Texymumii ITpomeskyTouHas

YAOBJIETBOPUTEIHLHO XOpo1Io OTJIMYHO
HO KOHTPOJIb arrecranus
Komoksiym, KOHTPOITBHBIC

OIIK-1.1 O6namaet He oGmamaer Hmeer HeOoObIINE 3HaeT mpueMbl  6a30BBIX OmmuHO o0nagaer BOIIPOCHL, TECTUPOBAHHE, 3ayeT ¢ OLIEHKON
0a30BbIMU 3HAHUAMY, |OA30BBIMHM 3HAHHAMH, |TPEICTABICHHS O 0a30BBIX |3HAHHH, MOTYYEHHBIX B 0a30BBIMU 3HAHUSIMU, HHIVBUTYaIBHBIC 3a0aHUS K
N0y YCHHBIMH B MOJTYICHHBIMU B 3HAHUSX, TIOYICHHBIX B 00JTacTH MaTeMaTHYECKUX U |MOJTYYCHHBIMHU B 0OJIACTH | TUIIOBBIM PacueTaM. DK3aMeH
0GIACTH o0nacTu 00JlacT MaTeMaTH4YeCKUX U |(MJIM) ECTECTBCHHBIX HAYK  |MaTeMaTH4eCKUX M (WJIN)

MaTeMaTHUYECCKUX U (1K) ecTecTBEHHBIX HAYK €CTECTBEHHBIX HayK .
MATCMATHHUCCKIX 1 (1M) ecTeCTBEHHBIX
(WTH) €CTECTBEHHBIX  |yay
HayK

He ymeer HesnaunrensHo ymeer VMeeT yacTHIHO YMmeer ucnonb3oBath B |KOIOKBIYM, KOHTPOJIBHBIE
OIIK-1.2 Hcmone3yeT |HCIIONB30BAThH B HCII0JIb30BATh B HCIIOJIb30BATh B poheCCHOHATBHOM BOIIPOCHL, TECTUPOBAHHE, 3ayer ¢ OLIEHKON
B IpoeCCHOHATBHON  |TpodeccHoHaTBHON po¢eCCHOHATBHOM po¢eCCHOHATBHOM JEeSITeIbHOCTH 3HAHWS, |MHIVBHIyAGHBIC 33JaHUS K
JIeITEIbHOCTU 3HAHUS, |IEATEILHOCTH 3HAHHMS, |ACATCIHLHOCTH 3HAHUS, JIeATEeILHOCTU 3HAHMS, MTOJTyYCHHEIC B OOJIACTH | THUTIOBBIM pacyeTaM. DK3aMeH.
MOJTyYCHHBIE B OOJIACTH |TIOJTyYeHHBIE B 00JIaCTH |TIOJIyYeHHBIE B 007IacTH MTOJTyYCHHEIEC B 00JIACTH MaTeMaTHIeCKUX U (MJIH)
MaTeMaTHYECKUX U MaTeMaTHUYEeCKUX U MaTeMaTHYeCKuX u (WIn) MaTeMaTHYeCKuX u (WIn) €CTECTBEHHBIX HAYK
(Mn) ecTecTBEHHBIX (WM) eCTeCTBEHHBIX  |€CTECTBEHHBIX HAYK €CTECTBEHHbBIX HayK
HayK HayK
OIlK-1.3 He ocymectpuser Cnabo ocymiecTBiIsieT Braneer gacTuuno Braneer cBoGoHO Komnoksiym, KOHTPOIIbHBIE
OcyIecTBaseT BHIOOP  |BBIOOP METOI0B BBIOOP METOIOB PEIICHUS OCYIIECTBIIEHHEM BBHIOOpA |OCYIIECTBICHUEM BOIIPOCBL, TCCTUPOBAHUE, 3auer ¢ OLCHKO#H
METOJIOB PEIICHHUS peleHus 3a1aq 3a7a4 IpOECCHOHANBHOM  |METOOB pelleHus 3a1ad BBHIOOpA METOOB HHIMBAITYATBHBIC 32/TAHUA K
3a7a4 npoQeCcCUOHANTBHOM JIeATEeIbHOCTH Ha OCHOBE poheCCHOHATBHOMN peueHus 3aaay THTIOBBIM pactcTaM. OK3ameH.
poeCCHOHATBHOM JIeATeJIbHOCTH Ha TEOPETUUECKUX CBEICHUN  |IesTeJIbHOCTH HA OCHOBE po¢heCCHOHATBHOM
JIeSITeJIbHOCTH Ha OCHOBE TEOPETHUUECKHUX TEOPETUYECKUX CBEICHUN  |IesTeJIbHOCTH Ha OCHOBE
OCHOBE TEOPETUYECKHUX |CBEICHUI TEOPETUUECKUX
CBEJCHUN CBECHUN
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4. KoMmjekT KOHTPOJIbHO-OLICHOYHBIX CPEACTB MO0 TUCHUIIJINHE

Bomnpocekl Kk 3x3aMeny

110 JUCHUIIIIMHEC «I[I/Id)(beDGHHI/IaJII)HBIC YPaBHCHUA»

OO0bixkHOBeHHBIE MU depeHnanbHble ypaBHeHUs. OCHOBHbIE OIPEAEICHHUS.

Perrenue muddepenuansHoro ypaBHeHus y' = f(x,y) METOIOM H30KIIHH.

Teopema Yambirnaa o qudQepeHnmaibHbIX HEpaBeHCTBAX.

YpaBHEHUS ¢ pa3ACISIOIUMUCS IEPEMEHHBIMHU U €r0 MHTETPUPOBAHUE.

OnHOpOIHBIE YPAaBHEHUS U IPUBOJSAIIUECS K HUM.

JIuHeliHbIE ypaBHEHHUs IEPBOTO NOPsAAKA. Y paBHeHHEe bepHyun.

VYpaBHeHUs B MOJHBIX Tuddepeniranax. IHTerpupyoumi MHOKUTENb.

Pemienue 3amaun Komm s ypaBHeHuss ' = f(x,y) METOJAOM HOCTPOCHHUSI JIOMaHON
Oiinepa.

Teopema cymiecTBOBaHMS M €JUHCTBEHHOCTH pemieHus 3amaun Komm ais ypaBHEHUS
y'=f(x).

Teopema cymiecTBOBaHWS ¥ €IMHCTBEHHOCTH HAYaJlbHOH 3amayd s yYpaBHEHUS
F(x,y,y)=0.

WuTerpupoBanue myreM BBeeHUs mapamerpa. OcoOble pemeHust 1ud. ypaBHEHHS.
Vpasnenus Jlarpanxka, Kiepo.

Teopema cymiecTBOBaHUS M €MHCTBEHHOCTH PELICHUSI HAaYaJIbHOW 3a/1a4H JIJIsi HOPMAJIbHOU
cucteMsl (pOpMyIHPOBKa).

TeopeMbl 0 HEMPEPHIBHOM 3aBUCUMOCTH PEIIECHHSI OT MapaMeTpa v OT U PepeHIIIPyEeMOCTH
pelIeHHs Mo apameTpy..

Pemienne 3amaun Komwm s ypaBHeHus )’ = f(x,y) METOIOM IOCIEIOBATEIBHBIX
npubnmxenuit ( merox Iukapa).

TeopeMa 0 HETIOABIKHOW TOYKE U €€ MPHUMEHEHHE.

Jluneiinple auddepeHnnanbHple  ypaBHEHHMs — n-ro  nopsaka. CBoHCTBa JMHEHHOTrO
TG depeHIMaTBbHOTO0 YpaBHEHHs 1-TO MOpsIIKa.

Onpenenurens BpoHckoro, ero cBoiicTBa

CrpykTypa 0oOmIEro pemieHusi JTUHEWHOTO HEOJAHOPOJHOTO  YpaBHEHHUS 7-TO TOPSAKA.
WmnynbcHas GyHKIUS U pellieHHe HEOJHOPOAHOTO YpaBHEHHUS.

HurerpupoBanue ypaBHEHUs BUAA y(“) = f(x)
Wnrerpuposanue ypasuenuit uga F(x, y™,y"™P y)=o0.

Wnterpupopannue ypasreruii suma F (Y, Y, y",..., y“) =0.

Jluneitnsle nuddepennmansl N-ro nMopsiaka ¢ NOCTOSHHBIMU KO3 QULIMEeHTaMH.

IlocTtpoeHne pemeHuss HEOJHOPOAHOIO  YpaBHEHUS METOZOM  HEOINPEIEICHHBIX
KO3 (HUIIUEHTOB.

JIuHeiHbIe HEOTHOPOIHBIE YPABHEHUS BBICUIETO MOPSAKA C MOCTOSIHHBIMU KO3 (UIIeHTaMH
peutenns ypasHeHUa L(y) = f(x) mpu f(x)= P(x)e’lx

Pemenue ypaBuenust L(y) = f(x), rae f(x)= e}"X(P(x)cos,leQ(x)sin PX)

Meton Bapmanuu pelIeHus HEOOHOPOJHOTO ypaBHEHHUSA N-TO MOpsAKa € IOCTOSHHBIMHU
K03 pHLIHEHTaMU.

VYpaBHeHUe Disiepa u €ro pelieHue.
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Cucrembl JHMHEHHBIX AudQepeHIUanbHBIX ypaBHeHHH. 3amava Komm. Pemenwue
OIHOPOAHOI'0 MAaTPUYHOT'O YPAaBHEHHS.

HNmnynscHas mMaTpuua. Pelienue HeoJHOPOIHOTO MATPUYHOTO YpaBHEHMUSL.

Jlunelinble cuctemMbl UG GepeHaIbHbIX YPAaBHEHUH ¢ IOCTOSHHBIMU KO3 (DUIIMEHTAMHU.
[TocTpoeHue peleHus JIMHEHHOTO ypaBHEHUS B BUJIE CTEIIEHHOI'O psJia. Y paBHEHUE DUpPH.

Hepeqenb 3agavd 1Jid JK3aMeHa

Haiitu obmiee pemenue nuddepeHmaibHOro ypaBHEHUS.
y'—4y' + 4y =—e*sin6x.
Haiitu obmiee pemenne nuddepeHImaibHOro ypaBHEHHUS.
y"+2y'=-2€*(sin x+cosx).
Haiitu o6miee pemenue nuddepeHanbsHOro ypaBHEHHS.
y"+y=2c0s7X+3sin7x.
Haiitu o6mee pemenue nuddepeHnanibHOro ypaBHEHHS.
y"+2y +5y =-sin2x.
Haiitu o6mee pemenue nuddepeHmanibHOro ypaBHeHHS.
y"—4y'+8y =e*(5sinx—3cosx).
Haiitu obmiee pemenue nuddepeHmaibHOro ypaBHEHUS.
y"+6Yy’ +13y = —e* cos5x.
Haiitu o6miee pemenue nuddepeHmaibHOT0 ypaBHEHHUS.
y"+2y'+5y =10cos X.
Haiitu o6miee pemenue nuddepeHmaibHOT0 ypaBHEHHUS.
y"+ 6y +13y =e>* cos8x.
Haiitu oG1ee pemenue quddepeHaaIbsHOro ypaBHEHuUS.
y' —4y' + 4y =e”*sin4x.
Haiitu oG1ee pemenue nuddepeHaabHOro ypaBHEHuS.
y"+2y'=3e*(sinx+cosx).
Haiitu obmiee pemenne nuddepeHnaibHOr0 ypaBHEHHUS.
y"—4y'+8y =e*(2sin x—cosx).
Haiitu oOmiee pemenune nugdepeHnuanrbHOro ypaBHeHHUS.
y"+2y"'+5y =—-Ccosx.
Haiitu oOmiee pemenune nugdepeHnnanrbHOro ypaBHEHUS.
y"+y=2c0s7X—3sin7x.
Haiitu obmiee pemenne nuddepeHmaibHOr0 ypaBHEHHUS.
y"+2y'=6€(sinx+cosx).
Haiitu oOmiee pemenune nugdepeHnuanrbHOro ypaBHeHHUS.
y"—4y'+8y =e*(3sinx+5co0sx).

Haiitu obmee pemenne nuddepeHmaibHOr0 ypaBHEHHUS.
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y"+6Yy’ +13y =e>* cosx.
17. Haiitu obmiee pemenue nuddepeHmaibHOro ypaBHEHUS.
y"+ 2y +5y =-17sin2x.
18. Haiitu oGmiee pemenue qudepeHnnanbHOro ypaBHEHUS.
y" +y =2c0s5x + 3sin5x.
19. Haiitu oGuiee peuenue nuddepeHnaibHOro ypaBHEeHHS.
y" —4y' + 4y =e*sin5x.
20. Haiitu obmiee pemnienne auddepeHnnanbHOro ypaBHEHUS.
y"+2y" =10e*(sinx+cos x).
21. Haiitu oOuiee pemenue auddepeHunanbHOro ypaBHEeHUsI.
y"—4y'+8y =e*(-3sinx+4cosx).
22. Haiitu oOuiee pemienue auddepeHunanbHoro ypaBHEeHuUsI.

y'+2y +5y =-2sinx.
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CEBEPO-KABKA3CKAA T'OCYJAPCTBEHHAZ
AKAJIEMUS

Kadenpa «Mamemamuxay

20 - 20 yueOHbIi TOJ.

3K3AMEHAIIMOHHBIN BUJIET Ne 1

ITo guciiunnunae JuddepeHuaipuble ypaBHEHUs

st obywaromuxcsi 3 kypca HanpasiieHus nmoaroroBku 01.03.02 IMpukiianHas MmareMaTuka U

I/IHShO[ZMaTI/IKa

Bonpocer:
1. O6bikHOBeHHBIE U depeHnnanbHbIe ypaBHEHHs. OCHOBHBIE OIIPEIEIICHUS.
2. Jluneitnpie nud. ypaBHeHUs n-ro mopsaka. CBOWCTBa JIMHEHHOTO nu(). ypaBHEHHS #-TO
MOpAIKA.

3. Haiitu obmiee pemenue qudGepeHnaabsHoro ypaBHEHUSI.

y' =4y’ +4y =—e**sin6x.

3aBenyromuii kageapoii A.M. Koukapos
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KoMIieKT TeCTOBBIX BONPOCOB U 3aJaHUi

110 JUCHUIIIIMHEC «I[I/Id)(beDGHHI/IaJII)HBIC YPaBHCHUA»

3aoanue 1. lnpdepeHnnaibHbIM ypaBHEHUEM SIBISICTCS YpaBHEHHE:

Dx+4=7,

2) x+sinx-y=0;
3) xy'+sinx-y=0;
4) sin3x=y.

3aoanue 2. lnddepeHnnanpHpIM ypaBHEHUEM IIEPBOTO TIOPSIKA SBIISCTCS YPABHCHHE:

1) xy'+sin x-y=0;

2) X+sinx-y=0;

3) y'+y'sinx+y=1
4) y"+y' —2=cCosx.

3aoanue 3. lndpdepeHipaisHbIM ypaBHEHHEM BTOPOT'O TIOPSIIKA SBIISETCS:
1) xy'+sin x-y=0;
2) x+sinx-y=0;

3) y'+y'sinx+y=1
4) y"+y'—2=cosx.

2
3adanue 4. Tlpu xakom 3uadernn C QYHKIHS =X SBISCTCS PELICHHEM yPABHEHHS y'=Cx

3aoanue 5. Pemennem nuddepeHranbHoro ypasHeHust 3y — xy’ =0 saBnsgercs ¢ yHKIUS:

1) y=Cx;
2) y=Cx;
3) y=x+C;
4) y=x*+C.

3aoanue 6. 3anumuTe MOJCTAHOBKY, UCHOIB3YEMYIO Ul MHTETPHUPOBAHUS OJHOPOIHOTO
yYpaBHEHHS.

3aoanue 7. OOmUM pelieHHEM HEKOTOpPOoro IudQepeHINaIbHOI0 YpaBHEHHs SBISETCS
byHKIMS Yy = Cx’, Toraa 4YacTHBIM peumieHueM 3Toro aud@epeHIuaNbHOro0  ypaBHEHUS,
YIOBJIETBOPSIOIIUM HadalbHBIM ycnoBusM Y(1) = 3, aisercs:

1) y=2x;
2) y=Cx%;
3) y=x+C;
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4) y=3x3.

3aoanue 8. Ilpu xakom ycrnoun ypasaenue P (X, y)dx+Q(x,y)dy =0
SIBJISICTCSl YyDAaBHEHHEM B TIOJIHBIX U depeHuanax?

3a0anue 9. O6wHiT HHTErPaT HEKOTOPOro AH((EPEHIHAIPHOrO YPaBHEHHS HMEeT BUI X- +
2
y° = C, Toraa 4aCTHBIM MHTETPAJIOM 3TOro Ju(p(GepeHHaTbHOr0 YPaBHEHUS, yIOBICTBOPSIONIUM
HavaIbHBIM yciIoBusM Y(4) = -3, aBiseTcs:

1) x*+y* =4

2) x> +y*=-3;
3) x? +y* =25
4) x? +y%=71.

3aoanue 10. [uddepeHunanbHbIM ypaBHEHHEM C  pa3JesSIOUIMMUCS EePEeMEHHBIMU
ABJIIETCSl ypaBHEHUE BUA:

1) y'= 109 a(y);
2) y'=10+g(y);
3) y'= f(x; y), rae ynkuus f(X; y) — onHOpOAHAS CTEIICHH HOJIB;

4) y'+ p(x)y = 9(x).
3aoanue 11. OgHopoHbIM U depeHInaTIbHBIM YPaBHEHHEM IIEPBOT0 MOPSAKA SBISETCS:

1) y-cosx=0;
2) y'=x%;

, Xy
3 = :
)Y 1y

4) y’+ﬂ=x.
X

3aodanue 12. 3anummre BUJ HayalbHBIX yciaoBui B 3anadue Koum ans muddepenumansHoro
YPaBHEHMS BTOPOT'O MOPSAIKA.

3adanue 13. Pemenue ogHOpogHOro au¢¢epeHInaTbHOr0 YpaBHEHUSI MEPBOro MOpsaKa
MOYET OBITh HAWJICHO B BHJIE:

1)y =u-v, rae U =u(xX) u V= V(X) — HEKOTOpbIC HEH3BECTHBIC (D YHKITUH;
2)y=U- X, TIe U=u(X) — HEeKoTopasi HeU3BeCTHAS (PYHKIIUS;
3)y=u+v, e U= u(x) u V= V(X) — HEKOTOpbIC HEN3BECTHBIC (DYHKIINH;
4)y = U+ X, rae U = U(X) — HeKoTopast Hen3BecTHast (DYHKITHSL.

3aoanue 14. JluHeWHBIM HEOTHOPOIHBIM IU(DPEpPEHIINATPHBIM ypaBHEHHUEM TIEPBOTO
HOpsAAKA SABIAECTCS YPaBHEHHUE BUA!

1) y'=fx)g(y);
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2)y" +p(x)y=q(x)y";
3)y' =1(x; y), rme pynkuus f(X; y) — onHopoaHas;
4) y'+ p(x¥)y =9(x).

3aoanue 15. Yemy paBeH onpeaenutesib BpoHCKOTO s IMHEWHO 3aBUCUMBIX (DYHKITHI?

3aoanue 16. Pemenue nuHeliHOTO IU(GEPEHIIMATBPHOTO ypaBHEHHS IEPBOTO TOPsIKA
y'+ p(X)y = g(X) MOXeT ObITh HAICHO B BUJIC:

1)y=u-v,rae U =u(X) uV=V(X) — HSKOTOpbIC HCHU3BECTHbIC (HYHKIIUH;
2) Yy =U- X, rae U = U(X) — HeKoTopasi HeM3BeCTHAS (PYHKIIHUS;
3)y=u+v,raeu=u(x) uV=V(X) — HEKOTOpbIC HEU3BECTHBIC (DYHKIHH;
4)y = U+ X, rae U = U(X) — HeKoTopasi Hen3BecTHast (DYHKITHSL.

3aoanue 17. YpaBHenuem bepHyinu siBisieTcs ypaBHEHUE:

1) y-cosx=0;
2) y' =x%y;

) Xy
3 = X
)y X2+ y?

4) y’+ﬂ = xy*.
X

3aoanue 18. 3anummte Qopmy oOmero penieHus JUHEHHOTO  OJHOPOIHOTO
mudhepeHIMaTBFHOTO YpaBHEHHS N-TO MOPSJIKa ¢ TOCTOSSHHBIMU KOA(QUITUECHTAMH.

3aoanue 19. OpHoponaHbIM U EpeHIMATbHBIM YpPaBHEHHUEM BTOPOTO MOpsIKa C
MOCTOSIHHBIMU KO3 (pULIMEHTaMHU SIBIISIETCS ypaBHEHUE BUA:

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

2) y=1(x;y);

3) y'+py'+ay=0;

4) y"+ py'+qy = f(x).

3aoanue 20. 3anumunTe TOACTAHOBKY, MCIONB3YEMYIO Ul  PELIEHUS  JIMHEMHBIX
T depeHITHATEHBIX YPaBHEHHUI IIEPBOTO MOPSIKA?

2

3aoanue 21. Xapakrepuctuueckoe ypaBHeHue K° + pk + g = 0 mmeer aBa pasiMuHBIX
nerictBuTenbHBIX KOpHS Ki u Ko, Torma oOmiee penieHue oaHOPOAHOTO UG GEpEeHITHATEHOTO
ypaBHEHHsI BTOPOTO MOPsIKA C IOCTOSHHBIMU Ko duitueHTamu y” + py’ + qy = 0 UIMEeT BHI:

1) y=Ce"* +Cpe';
2) Y=U- X, rae U = U(X) — HeKoTopast Hen3BecTHas (DYHKITHS,
3) y=Cie“* +Coxe";

4) y=e"(Cy cospx +C, sin /).
3aoanue 22. Obuiee pemenne quddepeHmuaibHoro ypapaenus y” + 2y' + y = 0 HaxoauM 1o
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dbopmyre:

1) y=Cie"* +Cpe";
2) Y=U- X, rae U = U(X) — HekoTopasi Heu3BecTHas (DyHKITHS,
3) y=Cie"* +Cyxe";

4) y=e"(Cy cosfx + C, sin /).

3aoanue 23. 3anuimmTe BUA HOPMAIBHOW CUCTEMBI AU (QepeHIINaTbHBIX YPAaBHEHUH.

3aoanue 24. JlunelHBIM HEOMHOPOIHBIM mUddEepeHIINaTEHBIM YPaBHEHHEM BTOPOTO
MOPSIIKA C TIOCTOSTHHBIMU KO3 PUITMCHTaMU SBIISICTCS YPAaBHEHHE BHJIA!

1)y =1y
2) y'+ p(x)y = g(x);
3) y'+py' +ay=0;
4) y"+py'+ay = f(x).
3aoanue 25. Kak OHMKaeTCs MOPSIIOK B YPAaBHEHUAX BUAA y(”) = f(x)
3aoanue 26. Kak HaiiTu oOmiee pemieHue JIMHEHHOTO HEOTHOPOAHOTO AU (HepeHInAIEHOTO

YPaBHEHUsI, €CIIM H3BECTHO OJHO €r0 YacTHOE pEIIeHHE M oOlnee peleHHe COOTBETCTBYIOIIEIO
JMHEWHOTO OJTHOPOJHOTO U (HEepeHINATEHOTO YPaBHEHNUS ?

3adanue 27. Obuiee penieHre HEOAHOPOIHOTO U depeHInaIbHOTO YPABHEHUS BTOPOTO
HOPs/IKA C TOCTOSSHHBIME KO3 duitnentamu y” + py'+qy = f(X) umeer Bu:

1) y=Ce"* +Cre;

2) y(X)=Yo(X), TIe Yo(X) — oblIiee perieHne COOTBETCTBYIOIIETO OJHOPOIHOTO YPABHEHHUS;
3) y=Cie"* +Cyxe";

4) y(X) = yn(X), 7€ Y,(X) — 9acTHOE pelIeHne HeOJHOPOIHOTO YPABHEHHS.

3aoanue 28. XapaKkTepHCTUYECKOE YpaBHEHHE kX — 4k + 3 =0, COOTBETCTBYIOILIEE
omHOpogHOMY  auddepeHnranbHOMY  ypaBHEHHIO  BTOPOTO  TOPSIIKA € TOCTOSTHHBIMH
kodpdunmenramu  y'+4y' —3y=0, umeer kopuu k; = 1; ko = 3. Torma yacTHOe pelleHHE

COOTBETCTBYIOIIET0 HEOTHOPOIHOTO ypaBHeHUs Y" — 4y’ + 3y =e?*(x +7) uMeer Bus:

1) ya(x)=e*(Ax+B);

2) yn(x) =" x(Ax+B);
3) yn(x)=e*B;

4) y, (x) =e3*(Ax + B).

3aoanue 29. Jlanbl: ypaBHeHHEe Y' =X+ y2 U TOYKa (1; 2). CKOJBKO MMEET ypaBHEHHE

pEeUIEHU, MPOXOASAIINX Yepe3 TaHHYIO TOUKY?
1) Hu omHOrO,
2) 0oJHO,
3) na.
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4) 0eCKOHEYHO MHOTO.

3aoanue 30. 3anumuTe Bua 0OBIKHOBEHHOTO AuddepeHnnanbuoro ypasHenus bepaymmmn?

Bonpoch! K KOJJIOKBUYMY

1. OcHoBHble TOHATUS Teopuu UEepeHNaTbHBIX YypaBHeHHH. 3amaua Komm s
audQepeHnanbHOro ypaBHEHUsT NepBoro mnopsjka. GopMysnpoBKa TEOPEMbl CYIIECTBOBaHUS U
€IMHCTBEHHOCTH pelieHus 3agaun Komm.

2. JuddepeHunanbHble ypaBHEHUS IEPBOrO MOPSIKA: C Pa3IENAIOLUMKICA IEPEMEHHBIMH,
OJIHOPOJIHBIE U MTPUBOJISALINECS K OJJHOPOIHBIM.

3. Jlunelinble ypaBHEHUs MEPBOro Mopsjaka, ypaBHeHHe bepHyiim.

4. YpaBHEHUS B MOJHBIX AU depeHranax.

5. IlpubnmxeHHoe uHTErpupoBaHue auddepeHInalIbHbIX ypaBHEHUH IMEPBOro IMOpsIKa
METOJIOM U30KJIMH.

6. duddepenunanbuple ypaBHEHUS BbICIIMX MopsakoB. 3anadya Komm. dopmynupoBka
TEOPEMBbI CYLLIECTBOBAHMS U €JUHCTBEHHOCTH pelieHus 3a1aun Kommu. Ob1iee u yacTHOE penieHusl.
OOmwmit ¥ YaCTHBIN HHTETPAJIbI.

7. HduddepenunanpHple ypaBHEHHS, JOMYCKAIONINE TOHWKECHUE TIOPSIKA.

8. Jluneiitnslii nuddepeHnanbHblii onepaTtop, ero cpoicTBa. JIMHeNHOEe OJHOPOIHOE
nuddepeHInaIbHOe YpaBHEHNE, CBOMCTBA €ro peleHui.

9. JluneitHo-3aBHCHMBIE W IJIMHEHHO-HE3aBUCHMBIE cHcTeMbl GyHKIUH. Heobxomumoe
yCIJIOBUE JINHEWHOM 3aBUCIMOCTH CUCTEMBI (DYHKIIHI.

10. YcnoBue  nuHEHHOM ~ HE3aBUCUMOCTH  peIIEHWH  JUHEHHOro  OJHOPOJHOIO
¢ depeHINaTbHOTO YPaBHEHHUS.

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

12. JIuneitnoe HeonHOpoIHOE MU(. ypaBHeHUE. CTpyKTypa OOLIEero pereHus.

13. Meron Jlarpanka Bapuaiiuy MPOU3BOIBHBIX TIOCTOSHHBIX.

14. Jluneiinple  OogHOpOAHBIE  TU(QEpeHIHaTbHbBIE  YPaBHEHUS C  IOCTOSHHBIMHU
koa¢duLreHTamMu (Ci1ydail MPOCThIX KOPHENW XapaKTePUCTUUECKOTO YPaBHEHHUS).

15. Jluneiitnple  omHOpOAHBIE  OU(QEpeHINaTbHbIe  YpaBHEHUS C  IOCTOSHHBIMHU
koa¢duLmeHTamMu (C1ydail KpaTHBIX KOpHEN XapaKTepUCTUUECKOTO YPaBHEHHUS).

16. JIuneiinple  HeonHOponHble AU (dEepeHIMalbHbIE YpPaBHEHHS C  MOCTOSHHBIMH
kod(purnmentamu. Meton nmoadopa.

3aganus pacueTHO-rpadguyeckoi padoTsl

3anaua 1. Haiitu o6muit uarerpan auddepenunansuoro ypasuenus. (OTBeT nmpeacTaBUTh B

BUJIE l//(X, y) =C)
1.1. 4xdx — 3ydy = 3x*ydy — 2xydx. 1.2. Xo/1+ y* + yy'v1+ x> =0.

1.3 \/4 + y?dx — ydy = x*ydy. 1.4. \/3+ y?dx — ydy = x*ydy.
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1.5. 6xdx — 6ydy = 2x*ydy — 3xydx.

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

17. (e2X+ 5)dy +ye”*dx=0.

1.9. 6xdx — 6ydy = 3x*ydy — 2xydx.

Xy/5+ y2dX + yv4+ x*dy = 0.

111 y(4+e*)dy—e*dx=0.

1.13. 2xdx — 2ydy = x*ydy — 2xy°dx.

dox+ y\/1+7dy =0.
1.15. (ex+8)dy —ye*dx =0.

1.17. 6xdx — ydy = yx*dy — 3xy’dx.
119, (1+€*)y' = ye’.

1.21. 6xdx — 2ydy = 2yx*dy — 3xy’dx.

1.23. (3+ex)yy’ =e".

1.25. Xdx — ydy = yx*dy — xy’dx.
1.27. (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.

1.6.

1.10.

112. V4= X*y' + xy* + x=0.

1.14.

1.16. W+ y'yP:o.
1.18. yIny+xy' =0.

1.20. V1— X2 y' + xy? + x = 0.

122. y(1+Iny)+xy'=0.

1.24. \/3+ y? +1-x2yy' =0.

1.26. 4/5+ yzdx+4(x2y+ y)dy =0.

1.28.

1.30. 2X+ 2Xy° +4/2 - x*y' =0.

3anaua 2. Haiitu o6umii naTerpan quddepeHaibsHoro ypaBHeHuUs.

2

21. y' = y +4X+2.

2

X X
23.y' = X*y
X=Yy
Y Ry
25.2y' = +6=+3.
X X

3 2
2.2, xy’:w.
2Y° + X
24. Xy =X+ Y +V.

3y° +4yx°

2.6. Xy' = .
y 2y +2x°
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27.y:2X_y 28. Xy' = 24/X° +y* +V.
2 3 2
29. 3y’ :y—2+8i+4. 2.10. Xy’ :M.
X X 2y° +3X
2 2
211.y’—)(_jxy y 212. Xy =[2X* + Y +.
X —2Xy
2 3 2
2.13. y’=y—2+61+6. 2.14. xy’=%.
X X +4X
' X2 + 2Xy_ y2 ' 2 2
2.15. y' = : 2.16. Xy' =3/X* + Y2 + .
y 2X% —2xy y Yoy
2 3 2
2.17. 2y’:y—2+8l+8. 2.18. Xy' = 3y 2+10y>2< :
X X 2Y° +5X
X* +3xy — y?
219. ' =—— 2.20. Xy' =32X* + y* +V.
3X° —2Xxy
2 3 2
2.21. y’=y—2+8l +12. 222. Xy' = 3Y 2+12y>2< :
X X 2Y° +6X
2 42
2.23. Yy = X +2xy 3Y° 2.24. Xy' = 24J3X* + y* +.
X —4xy
2 3 2
2.25. 4y’:y—2+1ol+5. 2.26. xy':?’y 2+14y>2< :
X X 2Y° +7X
2 B2
207y =2 +2xy6 > 228. Xy' =4\X* +y* +y.
X® —6Xy
2
2293y%:X5+10X+10. 2.30. Xy' = 44J2X° +y* +.
X X
2 B2
y

3agaua 3. Haiitu oOmumii naTerpan nuddepeHnanibHOro ypaBHeHHUSL.

':w 3.2 y'=X+y_2_

3.1 .
y 2X—2 2X—2




33. Yy =
y 3X+3
35y__x+y—2
' 3X—y-2
37,y X+y—-8
' 3x—y-8
a0 V' = 3y+3
- 2X+y—-1

, X—2y+3
311 y' = oo
3.13. C_Zi;B{JS

X_

, X+3y-4
&B'y:5x—y—4
31]y“‘x+2ﬁi3

X_
310,y = S5y +5
o 4x+3y -1
3m“y:X;i12

, 2X+Yy-3
323. Y = 2

, X+5y-6
3%'y_7x—y—6
321y%=221X;1
3.20. ' oy -6
o 5x+4y—9
331 '—LZ
o 2X+y—4

3anaua 4. Haiitu pemenue 3agaun Komu.

34y =2V =2
X+y-—2
- ,:2x+y—3
x—1
- ,_x+3y+4
3X—6
, X+2y-3
3.10. y' =
4X -y -3
, X+8y-9
312. y' =
10x-y-9
314, y' = 4y -8
3X+2y—-7
31&yﬂ_y_2X+3
x—-1
, 3X+2y-1
3.18. y' =
X+1
, X+4y-5
3.20. y' =
6X—y—5
, 2X+Yy-3
3.22. y'=
4x -4
324. y' = Y
2X+2y—2
, X+y-4
3.26. y' =
y X—2
208 ,=3y—2x+1
3X+3
, X+6y-—7
3.30. Y =
8x—y—7
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41y —y/x=x% y@)=0. 4.2.
y'—yctgx =2xsinx, y(z/2)=0.

0. 4a4.

43. Y +YyCOSX = %sin 2x, y(0

)

y'+ytgx=cos’x, y(z/4)=1/2.
Y

5y ———=x"+2x, y(-1)=3/2. 4.

ey X+2x+xy() /2. 46

1
———y=e"(x+1), y(0)=1.
V' 2y =¢(x+1), y(0)

4.7. y'—lzxsinx, y(zjzl. 4.8. y’+X=sinX, y(ﬂ)zi.
X 2 X T
' y 2
9. — =X, 1)=1. 10.
49. Y+ =X y(1) 4.10
2X 2X° 2
' = : 0)=-—.
Y e T y(0) 3
411, y'—2X2_5y—5, y(2)=4. 4.12. y’+X:X—+1eX, y(1)=e.
X X
, Y In x , Yy 12
13y —==-2——, 1)=1. 14 Y —==——, 1)=4.
413,y == " y(1) Y-S y(1)
4.15, y'+gy:x3, y(1)=-5/6. 4.16. y’+X:3x, y(1)=1.
X X
,2Xy , 1-2x
417. Y T =1+x*, y(1)=3. 418. ' +——y=1 y(1)=1.
, 3y _ 2
19. —=—, 1)=1. .20.
419. y' + T y(1) 4.20
y'+2xy =-2x°, y(1)=e™
, Xy X 2 : 3
21. =—, 0)=—. 22. Xy =—X, 0)=3.
41y+(1_X2) 5 y(0) 3 422. y'+ Xy y(0)
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. 42
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y'—ycosx=-sin2x, y(0)=3.

427,y —4xy =-4x°, y(0)=-1/2. 4.28. y'—X:—In—X, y(1) =1.
X X

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.

3anaua 5. Pemuts 3agauy Komm.

5.1. yzdx+(x+e2/y)dy =0, y|_ =2

5.2. (y4ey+ 2x)y’ =y, y =1

53. y“dx+(xy-1)dy =0, y|  =e.

5.4. 2(4y2 +4y— x)y' =1 vy _,=0.

55. (Cos2ycos® y —x)y’ =sin ycosy, Y], ye = 7/3
5.6. (xcos2 y — yz)y' =ycos’y, vy =x/4

57. 8" (dx—2xydy)=ydy, vy| , =0.

58. (104y° —x)y' =4y, y| =1

5.9, dx+(xy— y3)dy =0, y|_,=0

5.10. (3ycos2y —2y’sin2y —2x)y' =y, Y|
5.11. 8(4y3 + Xy — y) y'=1 vy ,=0.
512.(2Iny—In?y)dy = ydx - xdy, y|_, =e’.

5.13. 2(x+ y“)y’ =y, vy _,=-1

5.14. y° (y —1)dx+3xy* (y —1)dy =(y +2)dy, y|X:]/4 =2.
5.15. 2y2dx+(x+e]/y)dy =0, y|_ =1

5.16. (xy+\/§)dy+ y’dx =0, y|X:_]/2 =4,

5.17. 5in 2ydx = (sin? 2y — 2sin® y + 2x) dy, Y],y =7/4.

=7/4.

=16

5.18. (y2 +2y— x) y'=1 vy _,=0.
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5.19. 2yﬁdx—(6x\/§+7)dy =0, y|_,=1

5.20. dx =(siny+3cosy +3x)dy, Y| .. =7/2.
5.21. 2(cos’ y-cos2y — )y’ =sin2y, Y|y, =57/4.
5.22. ch ydx = (1+ xsh x)dy, y|X:1 =In2.

5.23. (13y3 —x)y’=4y, yl, .

524y (y* +4)dx+ 2xy(y? +4)dy 2dy, Y|_.,=
525 (x+Iny—Iny)y'=y/2, y| ,=1

5.26. (2xy+\/§)dy+ 2y?dx =0, y|X:_]/2 =1
5.27. ydX +(2x - 2sin’ y — ysin2y)dy =0, y|
5.28. 2(y3 —y+ xy)dy =dx, y|_,=

5.29. (2y+ Xtgy—y°tg y)dy =dx, y| =7
5.30. 4y2dx+(ewy)+ x)dy =0, y|_ =12

= /4.

x=3/2

5.31. dx+(2x+sin 2y —2cos? y)dy =0, y|_,=0.

3anaua 6. Haiitn pemere 3anaun Komm,
6.1 Y +xy=(1+x)e™y* y(0)=
6.2.xy'+y=2y’Inx, y(1)=1/2.
63. 2(xy'+y)=xy*, y(1)=

6.4. y’+4x3y=4(x3 +1) e ™y?, y(0)=L.
65 Xy —y=—y° (Inx+2)|nx y(1)=1.
66. 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.
6.9. Y +4x°y = 4y2e4x(l—x3), y(0)=-1.

o

6.10. 3y’ +2xy = 2xy 2e 2, y(0) =1
6.11. 2Xy' —3y = —(5x2 +3) y?, y(1) =1/-/2.
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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)y, y(1 1/2\/_
6.17. y' +2xy =2x°y°, y(0 ):\/5

6.18. Xy'+y=Yy’Inx, y(1)=

6.19. 2y’ +3ycosx =(8+12cosx)e”™ y™, y(0)=2.
6.20. 4y'+ X’y =(x*+8)e ™ y*, y(0)=L.

6.21. 8xy' —12y =—(5x* +3)y°, y(1)=+2.

6.22. 2(y' +Y)=xy*, y()

6.23. '+ xy=(x-1)e*y*, y(0 )_

6.24. 2y'+3ycosx =—e*(2+3cosx)y™, y(0)=1.
6.25. y'—y=xy?, y(0)=
6.26. 2(xy'+Y)=y’Inx, y(1)
627. y'+y=xy’, y(0)=
6.28. y'+2ycthx=y’chx, y(1)=1/shl.
6.29. 2(y'+xy)=(x—-1)e* y*, (O):Z
6.30. y'—ytgx=—(2/3)y*sinx, y(0)=1
63L Xy +y=xy’, y(1)=1

2.

3agaya 7. Haiitu oOmumii naTerpan quddepeHaaIbsHOro ypaBHEHUS.

7. 3x° e’ dx+(x e’ ~1)dy =0.

7.2, (3x2+gcos%]dx—% os—dy 0.

y Y y> oy

73.(3X* +4y®)dx+(8xy +e” )dy =0.

7.4. (Zx—l—lzjdx—(Zy—ijdy =0.
X X
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75. (y* + ysec’ x)dx +(2xy +tg x)dy = 0.

(
(3x y+2y+3)dx+(x +2x+3y dy 0.

1 1 X
+ +— |dx+ t———
L x+y X YJ { x+y YJ

7.6.

X
7.8.| sin2x — 2cos( x+y]dx 2cos(x+y)dy =

7.9. (xy* + x/ y? )dx+(xy x2/y® )dy 0.

2
7.10. {iz + 3L4de ——zdy =0.
X® X X

2

7.11. lcosldx—(lcosl+ 2yjdy =0.
X X

X X
X y

712. | ———=+Y |dX+| X+ ——=|dy =0.

ey e e |

2

7.13. 1eryd 1- )zydy:O. 7.14.%—)(1y dy =0.

X"y Xy y y
7.15.12d Xy+1dy:0. 7.16(xex+l2jdx—idy=0.

X X X X

7.17. 1Oxy—_L dx+£5x2 + xcosy —y*siny ]dy =0.
siny sin®y

y +e* |dx — Xdyzzo.

7.18.
X2+ y? X2 +y

7.19.

e’ dx +(cosy +xe” )dy =O0.

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.

7.23. [cos(x+ y2)+sin x]dx+ 2ycos(x+ yz)dy =0.
7.24. (x2 —4xy—2y2)dx+(y2 —4xy—2x2)dy =0.
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7.25.

7.26.

1.27.

y y
(x—y)dx+(x+y)dy 0
X2 + y? '

: . 1 1
siny + ysin y+—jdx+[xcosy—cosx+—jdy =0.
X y

1+3eX/Yde+(1—i2ex/Yde:o.

7.28. 2(3xy® +2x%)dx +3(2x°y + y* ) dy =0.
7.29. (3x3 +6X°y +3xy2)dx + (Zx3 +3x2y)dy =0.

7.30

. XyZdx + y(x2 + yz)dy =0.

7.31 xdx + ydy + (xdy — ydx)/(x2 +y?)=0.

8.1.

8.3.

8.5.
8.7.

8.9.

3agaua 8. J[ng manHOrOo AUQQEpeHINATHPHOIO YpPaBHEHUS METOJOM H30KIWH IOCTPOUTH
HHTErpajIbHYyI0 KPUBYIO, IIPOXOIAIIYIO YEPE3 TOUKY M.

y'=y-x*, M(1 2).
y'=2+y* M(1 2).
y'=(y-1)x, M(1, 3/2).
y'=3+y*, M(1 2).
y(xX*+2)=y, M(2 2).

x> —y?+2xyy'=0, M(2,1).

8.11
8.13

8.15

8.17
8.19
8.21
8.23
8.25

Y'=y-x, M(9/2,1).
Ly'=xy, M(0, -1).
-W'=—§, M (4, 2).

Ly '=x+2y, M(3, 0)
3yy'=x, M(=3, -2).
XE—yP+2xyy' =0, M(-2, 1).
Y =y-x M(21).

Y =y-x, M(4,2).

82. yy'=-2x, M(0, 5).

2X
4.y =—, M(L 1).
8.4. Y 3y (1, 1)
86. yy'+x=0, M(-2, —3).

88. xy'=2y, M(2 3).

8.10.

812. y'=x"-y, M(1 1/2).
8.14.y'=xy, M(0,1).
8.16. 2(y+Yy')=x+3, M(1 1/2).
8.18. xy' =2y, M(1 3).

820. y'=y—x°, M(-3, 4).
822. y'=x" -y, M(2, 3/2).
8.24. yy'=—x, M(2, 3).
8.26.3yy'=x, M(1 1).
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827. Y =x"—y, M(0,1). 828. y' =3y”*, M (L 3).
829. X —y* +2xyy' =0, M (-2, -1).830. y'=x(y-1), M(1 1/2).
83L Yy =x+2y, M(1 2).

3amaya 9. HaiiTu nuHMIO, MPOXOASIIYIO YEPE3 TOUKY M o U 00JAJAIoNIYI0 TEM CBOUCTBOM,

YTO B 000 €e TOouKe M HOpMaJIBHBII;'I BCKTOD MN C KOHIOM Ha OCH Oy HUMCCT IJIMHY,

paBHyI0 @, H 06pa3yeT OCTPbIH Yrol ¢ MOTOKUTeTbHbIM HarpaBierneM oci OY .

9.1. M0(15, 1), a=25. 9.2. M0(12, 2), a=20.
9.3. M0(9, 3), a=15. 9.4, M0(6, 4), a=10.
9.5. MO(B, 5), a=>.

Haiitn nuHUIO, NPOXOASILYI0 YEpe3 TOUKY MO, €clIi OTpe30K JII000H ee KacaTeslbHON

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

a b (cunras or ocu QY).
96. My(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 (1, 0), a:b=3:2.
9.10. My (2, -1), a:b=3:1.
Haiftn smnmto, npoxomsutyro uepes touky M, ecin orpesox moGoit ee xacarenbHoit

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

a b (cunras or ocu QY).
90.11. My(2, -1), a:b=1:1. 9.12. My (1, 2), a:b=2:1.
9013. My(-1, 1), a:b=3:1. 90.14. My(2, 1), a:b=1:2.
9.15. My (1, -1), a:b=1:3.

Haiitn munmio, npoxomutyto uepes touky M, ecin orpesox mo6oit ee kacarensHoii,

3aKITIOYCHHBIA MEXITy OCSIMH KOOPIHMHAT, IETUTCS B TOYKE KACAHUS B OTHOIICHUH d . b (cumuTas ot

ocu QY).

9.16. My (1, 2), a:b=1:1. 9.17. 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.
9.20. My (3, —1), a:b=3:2.

Haiitn nuHMIO, MPOXOASAIIYI0 Yepe3 TOUKY |\/|O 1 00JaJaroIlyl0 TeM CBOMCTBOM, UTO B

moGoii ee Touke M kacarensnsiit Bekrop MN ¢ konmom na ocu OX mmeer npoekimo Ha och

Ox, o6partHO mponopuuoHansHyo abermcce toukn M . KosddumpeHt mpomnopuuoHansHOCTH
paBeH d .
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921. My (1, e), a=-1/2. 9.22. My (2, e), a=-2.
9.23. MO(—l, \/5) a=-1. 9.24. My (2, 1/e), a=2.

925. My (L 1/e?), a=1/4.

Haiitn nunHMi0, NpoXoAsilyro 4yepe3 TOUYKY Mo U 00Ja/aollyl0 TEM CBOICTBOM, YTO B

JII000I1 ee ToukKe M KacaTelIbHbBII BCKTOp M N C KOHIOOM Ha OCH Oy HMCCT IIPOCKIHNIO Ha OCb

Oy , paBHyO d.
9.26. M (1, 2), a=-1. 9.27. My (1, 4), a=2.
9.28. My (1, 5), a=-2. 9.20. My (1, 3), a=-4.
9.30. My (1, 6), a=3. 931. My(1, 1), a=1.

3agauya 10. Haiitu oO1mee pemenne nuddepeHIHaIbsHOT0 YpaBHCHHUS.
10.1. y"xInx=y". 102. xy"+y" =1
103. 2xy" = y". 104. Xy" +y"=x+1.
105 tgx-y"'—y'+ i =0. 106. X°y" +xy' =1.

sin x
10.7. y"ctg2x +2y" = 0. 108. X°y" + X°y" =1.
109. tgx-y" =2y". 10.10. y"cth2x =2y".
1011, X*y"+x°y' =1. 10.12. Xy" +2y" =0.
10.13. (1+ X2 ) y'+2xy" =X, 10.14. X°y" + x*y" =1.
14 U4 1 " 14
10.15. Xy" —y"+==0. 10.16. Xy" + y"+x=0.
X
10.17. thx-y" =y”. 10.18. Xy" + y" = /X.
10.19. y"tgx=y" +1. 10.20. y"tg5x =5y".
1021. y"th7x=7y". 10.22. X°y" + X2y" = Jx.
10.23. cthx-y"—y'+ hi =0. 10.24. (X +1)y" +y" =(x+1).
ch x
H " 4 " 4 1
10.25. (1+sinx)y"” =cosx- y". 10.26. Xy" +y :T.
X
" 14 2 /4 !/
10.27. —=Xy" +2y" = —. 10.28. cth xy” + y"=ch x.
X
4..n 3y, " 2X l
10.29. X'y"+ X’y =4. 10.30. Y+ ——Y =2X.
X“+1
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10.31. (1+ X ) y"+2xy' =12%°

3anaua 11. Haiitu pemenne 3agauu Komu.

11.1. 4y°y" = y* -1, y(O)zﬁ, y’(0)=]7/(2ﬁ).

112. y"=128y°, y(0)=1 y'(0)=8.

113. Yy’ +64=0, y(0)=4, y'(0)=2.

11.4. y"+2sinycos’y =0, y(0)=0, y'(0)=1.
115. y"=32sin° ycosy, y(1)=z/2, y'(1)=4.
116. y"=98y°, y(1)=1 y'(1)=7.

11.7. y"y* +49=0, y(3)=-7, y'(3)=-1.

118 4y°y" =16y* -1, y(0)=+2/2, y'(0)=1/+2.
119. y"+8sinycos’y =0, y(0)=0, y'(0)=2.
1110 y"=72y°, y(2)=1 y'(2)=6

1111 y"y° +36=0, y(0)=3, y'(0)=2.

11.12. y" =18sin’ ycosy, y(1)= /2, y'(1)=3.
11.13. 4y°y" = y* 16, y(0)=2 (O):l/\/i.
11.14. y" =50y°, y(3)=1, y’(3)=5.

11.15. y"y* +25=0, y( )=-5 y'(2)=-1.
11.16. y" +18sinycos’ y =0, y(0)=0, y'(0)=3.
11.17. y"=8sin’ ycosy, y(1)=x/2, y'(1)=2.
1118 y"=32y°, y(4)=1 y'(4)=4.

11.19. y"y* +16 =0, y( ): y'(1)=2.

11.20. y"+32sinycos’y =0, y(0)=0, y'(0)=4.
11.21. y" =50sin’ ycosy, y() z/2, y'(1)=5.
11.22. y" =18y, y(1)=1 y'(1)=3.

11.23. y"y°+9=0, y(1)=1 y'(1)=3.

1124 y°'y"=4(y*-1), y(0)=+2, y'(0)=+2.
11.25. y"+50sinycos’y =0, y(0)=0, y'(0)=5
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11.26. y" =8y°, y(0)=1, y'(0)

1127. Yy’ +4=0, y(0)=-1 y'(0)=-2.
1128 y"=2sin*ycosy, y(1)=x/2, y'(1)=1.
11.20. y2y" = y* ~16, y(0)=2v2, y'(0)=+2.

1130 y"=2y°, y(-1)=1 y'(-1)=1.

1131 y"y* +1=0, y(1)=-1 y'(1)=-1.

3agauya 12. Haiitu o6mee permenne quddepeHInaaTbsHOr0 ypaBHEHUS.

121 Y +3y" +2y' =1-X°.
123 " -y = x>+ X.
125y —y"=5(x+2)".
127. YV +2y" +y" =x* + x-1.
12.9. 3y" +y" =6x-1.

12.11. y" 4+ y" =5x" —1.

12.13. 7y" — y" =12x.

12.15. y" —y' =3x* = 2x +1.

1217. y"Y —3y" +3y"—y' =x-3.
12.19. " —4y" =32 —384X°.

1221 "+ y" =49 — 24x°,

12.23. y" —=13y" +12y' = x-1.
12.25. y" —y" =6X+5.

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

12.31. Y" —5y" + 6y’ = 6X* + 2X 5.

122. y" —y" =6x* + 3x.
124,y —3y" +3y" -y = 2x.
126. Y —2y"+y"=2x(1-x).
128. Yy —y" =2x+3.
12.10. YV +2y" + y" = 4x°.
1212. YV +4y" +4y" = x — X°.
12.14. Y" +3y" + 2y’ =3x* + 2x.
12.16. Y" —y" = 4x* —3x+ 2.
12.18. Y'Y +2y" +y" =12x* — 6X.
12.20. YV +2y" +y"=2-3%°.
12.22. Y" = 2y" =3x" + x— 4.
1224. YV +y" =X
12.26. Y" +3y" + 2y = x* + 2X + 3.

"

"

12.28. y"Y —6y" +9y" =3x 1.
12.30. Y +y" =12x +6.

3agauya 13. Haiitu o6mee permenne nuddepeHInaaTsHOr0 ypaBHEHHUS.

13.1. y" —4y"+5y' -2y =(16-12x)e™".

132. y" —3y"+2y'=(1-2x)e".

133. y" -y -y +y=(3x+7)e*.

134. y" —2y"+y'=(2x+5)e”".
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s y"-3y"+dy (186 21)e"
136, ym _5y” _|_8y’ _4y = (2X—5)ex .

157,y 4y + 4y = (x-1)e"

195,y 2y" 4y ~ (184 21)e"

13.9. ym+ y”_ y'_ y = (8X—|— 4)ex .

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.
13.30.
13.31.

y” -3y’ -2y =-4x-¢e".

y" =3y +2y =(4x+9)e*.

y" +4y" +5y +2y = (12X +16)ex.
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".

Yy —y" -4y +4y = (7 — 6X)eX .
y"+3y"+2y'=(1-2x)e™.

y"=5y"+7y'~3y =(20-16x)e™".

y" —4y"+ 3y =—-4x-e*,

ym _5y” + 3y’ + 9y = (32X —32)e_x-

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".
e ay 3y =4(1-x)e

y" +y" -6y =(20x+14)e*.
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3anaua 14. Haiitu oGmee pemenue qudgepeHnaabHoro ypaBHeHus.

14.1. y"+2y' = 4e*(sinx +cosXx).
14.3. y"+2y' =—2€”(sin X+ cos ).
145 y"+2y'+5y =—sin2x.
y"—4y'+8y =e*(5sinx—3cosx).
14.7. y"+2y' =e*(sin X+ cos X).

149. " + 6y’ +13y = e > cos4x.
14.11. "+ 2y +5y =-2sin Xx.
y"—4y'+8y =e*(-3sinx+4cosx).
14.13. y"+2y' =10€” (sin x +cos x).
14.15. y" 4+ y = 2C0S5X + 3sin5x.

14.17. Y" + 6y’ +13y =e > cosXx. 14.18.

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

y"+y=2c0s7X—3sIin7X.
14.23. "+ 2y +5y = —cos .

y"—4y'+8y =e*(2sin x—cosx).
14.25. y" +2y' = 3e”(sin X+ cos x).
14.27. Y" + 6y’ +13y = e > cos8x.

142. " —4y' + 4y = —e”*sin6x.
144, y"+y=2Cc0S7X+3sIN7X.
14.6.

14.8. Y —4y' + 4y =e**sin3x.

14.10. y" + Yy = 2c0$ 3% — 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 x.

14.29. Y" +y =2C0s4x +3sin4x. 14.30. y"—4y'+8y =e”(—sinx+2c0sX).

14.31. Y — 4y’ + 4y = e*sin6x.

3agaua 15. Haiitu o61ee permenne nuddepeHIrnaaTsHOr0 ypaBHEHHUS.

15.1. y"—2y'=2ch2x.
152. Y'+y=2sinx—6CcosX + 2¢e”.

153. Y" —y'=2e*+ CcosX.
15.4. y" —3y'=2ch3x.

155. y" + 4y = —8sin 2x + 32C0s 2X + 4e**.

156. " —y =10sin X+ 6cos X +4e*.
15.7. y"—4y ' =16ch4y.
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158. " +9y = —18sin3x —18e*.

15.9. y" —4y' = 24e** — 4c0s 2X + 8sin 2x.
15.10. y" —5y"=50ch5x.
15.11. y" +16y =16c0s4x —16e*.

4

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

15.14. y" + 25y = 20c0s5x —10sin5x +50e>*.

15.15. y" —16Y’ = 48e* + 64Cc0s4X — 64sin 4x.
15.16. y" + 2y' = 2sh 2x.

15.17. Y" +36Y = 24sin6x —12c0s 6X + 36°*.
15.18. y" — 25y’ = 25(sin5x + cos5x ) —50e".
15.19. y" + 3y’ =2sh3x.

15.20. " + 49y =14sin7x + 7cos7x —98e".
15.21. " — 36y’ =36€*—72(cos6X +Sin 6x).
15.22. " +4y'=16sh4x.

15.23. " + 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 — 64¢°*.
15.28. "+ Yy =2shx.

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

3anaua 16. Haiitu pemenne 3anaun Komm.
161 y"+ 7’y =7x’/coszx, y(0)=3, y'(0)=0.

162,y +3y'=9¢%/(1+e¥), y(0)=In4, y'(0)=3(1-In2).
163. ' +4y =8ctg2x, y(z/4)=5 y'(x/4)=4.

16.4. y”—6y'+8y:4/(1+e‘zx), y(0)=1+2In2, y'(0)=6In2.
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165. ' —9y' +18y =9¢”/(1+e*), y(0)=0, y'(0)=0

166. Y+ 7’y =n’[sinzx=1 y(Y2), y'(1/2)=nr%/2.
1 1
7y . . y(0)=2, y(0)=
oy ° cos(X/7) () v'(0)
-3x

, 4In4,
3+e—3x y( ) n y ( )
169. y'+y=4ctgx, y(z/2)=4, y'(z/2)=

168. y' —3y'=

3(3In4-1).

1610. ' 6y’ +8y =4/(2+e "), y(0)=1+3In3, y'(0)=10In3.

1611, Y" +6Y'+8y =4e ¥ /(2+€”), y(0)=0, y'(0)=
16.12. y"+9y =9/sin3x, y(z/6)=4, y'(x/6)=3x/2.

16.13. y"+9y =9/cos3x, y(0)=1 y'(0)=

16.14. y”—y':e‘x/(2+e‘x), y(0)=1In27, y'(0)=In9-1.
16.15.y" +4y = 4ctg2x, y(z/4)=3, y'(x/4)=

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

16.17. y"—6Y' +8y_4ezx/(l+e *), 0)=0.

16.18. y" +16y =16/sin 4x, (7z/8):3 y (7r/8)

16.19. y" +16y =16/cos4x, y(0)=3, y'(0)=0.

16.20. y”—2y':4e‘zx/(1+e ZX) y(0)=In4, y'(0)=In4-2.
2,

1621 y"+X:1ctg(x/z) y(7)=2, y(7)=Y2.

1622. Y ~3y' +2y =1/(2+e™), y(0)=1+3In3, y'(0)=5In3.
16.23. Y +3y' +2y =€~ /(2+e ), y(0)=0, y'(0)=0.

16.24. " +4y =4/sin2x, y(z/4)=2, y(7z/4)

16.25. " +4y =4/cos2x, y(0)=2, y'(0)=0

1626. Y"+y' =€*/(2+¢€*), y(0)=In27, y'(0 ) 1—In9.

16.27. y"'+y=2ctgx, y(z/2)=1, (;z/2)

16.28. y" — 3y’ +2y=]7/(1+e *), y(O)_1+2In2, y'(0)=3In2.
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16.30. Y+ y =1/sin X,

y(7/2)=1, y'(;r/Z) = 7[/2.

16.29. Y' =3y +2y = e/(1+e ) y(0)=0, y'(0)
1,

16.31. "+ y =1/cos X,

y(0)=

y'(0)=0.

0.
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5. Metoguyeckue MaTepuaJbl, ONpeae/siioIe NpoueIypbl OLeHNBAHUSI KOMIICTeHIIHH
5.1 Kputepuu oneHnBaHusl KOJUIOKBHYMA.

OneHka «OTJIMYHO» BBICTABISETCS 3a TIIYOOKOE 3HAaHHWE TPEIyCMOTPEHHOTO MPOTrpaMMOi
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 HETOYHOCTEHW OTBETHI Ha MOCTABIICHHBIEC BOIIPOCHI.

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

OueHKa «HeY/AOBJIETBOPUTEIbHO» — 33 HE3HAHWE 3HAYUTEIBHOW YacTH MPOTPAMMHOIO
MaTepuaia, 3a CyIIeCTBEHHbIE OLTMOKH B OTBETaX Ha BOMPOCHI, 3a HEYMEHHE OPUEHTHUPOBATHCA B
MaTtepuaie, 32 He3HAHWE OCHOBHBIX MOHSATHH AUCIHUIUIUHBIL.

5.2 Kputepuu ouneHMBaHNs TeCTHPOBAHUS

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

75%-90% xopo1io

60%-75% ynoBIeTBOPUTEIHHO

Menee 60% HEyIOBJIETBOPUTEIHEHO

5.3 Kputepuu oneHnBaHus pe3yJbTaTOB OCBOECHHA TUCHUILINHBI (IK3aMeHAa)
OneHka «OTJIMYHO» BBICTABISETCS 3a TIIYOOKOE 3HaHWE TMPEAYyCMOTPEHHOTO MPOTrpaMMOi
MaTepHuaia, COJAEPKAIIEerocsi B OCHOBHBIX M JOMOJTHHUTEIBHBIX PEKOMEHIOBAaHHBIX JIUTEPATypPHBIX
HMCTOYHHMKAX, 32 YMEHUE YETKO, JIAKOHUYHO M JIOTMYECKM [IOCJIENIOBATEIbHO OTBEYaTh Ha
MOCTaBJICHHBIE BOMPOCHI, 32 YMEHHE aHAJTU3UPOBATH HM3ydaeMble SBICHHUS B HMX B3aUMOCBSI3U U
JUAJIEKTUYECKOM pa3BUTUHU, MPUMEHSATH TEOPETUUYECKHUE MOJIOKEHUS IPU PEIICHUH MPAKTHUYECKUX
3azad.
OneHka «Xopomo» — 3a TBEpAOE 3HAHME OCHOBHOTO (MPOTrpaMMHOIO) MaTepuana, BKIoYas
pacueTsl (Ipu HEOOXOAMMOCTH), 3a TPaMOTHBIE, 0€3 CYIIECTBEHHBIX HETOYHOCTEH OTBETHl Ha
MOCTaBJIEHHBIE  BOIPOCHI, 33 YMEHUE MPUMEHATh TEOPETHUUYECKHE MOJIOKEHUS ISl pEelIeHUs
MPaKTUYECKHX 3a]1a4.
OrneHka «yaOBJIETBOPUTEJIBLHO» — 3a o00Illee 3HAHWE TOJBKO OCHOBHOTO MarepHuana, 3a
OTBETHI, COJEpIKAIMe HETOYHOCTH WM c1abo apryMEHTHPOBAHHBIE, C  HapyIICHUEM
MOCIIE0OBATEIHPHOCTH M3II0KEHUS MaTepuala, 3a ciadoe MPUMEHEHHE TeOPEeTUYECKUX MOJOKEHUM
P PEIICHNUU TTPAKTUUECKHX 3a/1ad.
OuLeHKa «Hey/AOBJIETBOPUTEJIbHO» — 33 HE3HAHWE 3HAYUTEIBHOW YAaCTHU MPOrPAMMHOTO
MaTepHuaia, 3a CYIIECTBEHHBIE ONIMOKM B OTBETaX Ha BOIPOCHI, 32 HEYMEHUE OPUEHTHPOBATHCS
B pacuerax, 3a HE3HAHHE OCHOBHBIX MOHSATUNA JTUCIUTIIIMHBI.

5.4. Kputepuu onieHMBaHUs pacyeTHO-rpaduyeckoii padoTbl

[Tpu mpoBepke pacueTHO-Tpadrueckoit paboThl Bce BepHbIe OTBETHI OepyTcs 3a 100%.
90%-100% oTnnyHO

75%-90% xoporio

60%-75% ynoBIEeTBOPUTEIHHO

MmeHee 60% Heyn0BIETBOPUTEIID
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