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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 JJUCIIUILJIMHBI 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 KOMIIETCHIMN IUCIMIUIMHBI B COOTBETCTBUU C MaTPHIICH
kommerennuii OI1.

IIpeamecTBylonue U NocjaeayOUUe JUCHUNINHBI,
HanpaBJieHHble HA GOpMHPOBaHNE KOMIIETEeHIN i

Ne

/ [IpenmecTByronye AUCUUIIINHBI [Tocnenyrouue AUCUUIIIUHBI
n/n

1. | Yucnennsie METOABI OnTuMansHOE yIpaBieHNe

2. MaremaTnuecKkuil aHanu3 Teopust NpUHATHS peIIEHUN

3. HHTenneKkTyaabHble CUCTEMBI




[Inanupyemsle

3. HINIAHUPYEMBIE PE3YJIBTATbBI OB YYEHUSA

pe3yJIbTaTbl  OCBOEHHUS

obpa3zoBatenpHON mporpammbl  (OIT) —

KOMIIETCHIIMH OOYYaIOMIUXCSl OMPECNIAIOTCS TPEOOBAaHHUSAMH CTaHAApTa I10 HAIPAaBJICHHUIO

noarorosku  01.03.02

[MpuknanHas wmarematuka W uHPOpMaTuka ©u  (HOPMUPYIOTCS B

COOTBETCTBUM ¢ MaTpuiei kommereHuii 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-

(dbyHIaMeHTalbHbIC — 3HAHUS,
MOJIyYeHHBIC B 00JacTH
MaTeMaTH4ecKux M (Win)

€CTECTBEHHBIX  HAyK, H
HCII0JIB30BAaTh nux B
npodeccuoHaIbHON
JeSTEIbHOCTH

Jy4eHHBIMH B OOJACTH MAaTeMaTHYeCKHX U
(MIIM) eCTECTBEHHBIX HAYK

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

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




4. CTPYKTYPA U COAEPKAHUE JUCIIUITJIMHBI

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
[TpakTuaeckue 3anustus (I13), 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 6
IMpome:xxyToun | sx3ameH (D) 9(27) 9(27)
asl aTTecTalusa | B TOM 4YHCJe:
[Tpuem k3., gac. 0,5 0,5
Koncynpranus, 2 2
yac.
CPO, uac. 24,5 24,5
HUTOIO: 4acoB 144 144
Oo0wmasn
TPYAOEMKOCTBh | 3a4. e[l. 4 4




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 | il arTecTanuu
0 0
1 2 3 4 5 6 7 8

Cemectp 6

1. | Auddepenunanbupie 6 8 18 32 | KomnokBuym,
YPaBHEHMs 1ePBOIO 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. | JIuneiinbie 4 8 18 30 | KomnokBuywm,
auddepeHunaibHbIE pacdeTHO-
YPABHEHHS BTOPOT0 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. | KontakTHass BHeayAuTOpHasi 2 | MHIUBUAYAIbH

padora bIE U
TpYIITOBBIE
KOHCYJIbTAIIH

6. | [lpomexxyTouHasi aTTecTalUs 0,5 | Dk3ameH

HToro yacoB B 6 cemecTpe: 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 bepuyiiu.
VYpaBHeHus B MOJIHBIX
muddepeHmanax.

IIpuban:keHHOe  HMHTErpMpoOBaHHE
AupdepeHIHANbHBIX  YPaBHEHUI
1epBoro NopsiAKa MeTO/10M
M30KJIUH.

JAu¢pdepenunanbHbie
YPaBHEHHS BbICIIHMX
NOPSAAKOB.

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

JudpdepeHunanbHbIe YPAaBHEHU,
AOMYCKAKIIHE NOHMKEHHEe
MOPAIKA.

Jluneitnsiit tudpepenmanbHbIIN
oreparop, ero cBoucraa. JInneinoe
oaHOpOoaHOE AuddepeHnraIrHoe
ypaBHEHHUE, CBOKMCTBA €r0 PEIICHU.
JIuHeitHO-3aBUCMMbBIE UM JIMHEWHO-
HE3aBHCHUMBIE CUCTEMBl  (DYHKIIHIA.
HeoOxomumoe  ycrmoBue NTUHEHHOU
3aBUCUMOCTHU CUCTEMBI (PYHKITUH.
VYcinoBue JHMHEHHONM HE3aBUCUMOCTH
pElIEHU JIMHEWHOTO OJHOPOIAHOTO
TudepeHIaIbHOr0 YpaBHEHUS.
JIuneitHoe OJHOPOIHOE




g depeHIaIbLHoe YpaBHEHHUE.
dyHaaMEHTaJIbHAsl CUCTEMA PELICHUM.
CrtpykTypa 0011ero penieHusl.
JInueiinoe HEOJTHOPOJIHOE .
ypaBHeHue.  CtpykTypa  001ero
pelIeHusl.

Meron Jlarpanxka BapHaluU
MPOU3BOJIBHBIX MOCTOSHHBIX.
JIuneitnbie OJHOPOIHEIE
nuddepeHaibHbIe  YpaBHEHUS  C
IIOCTOSIHHBIMU ko3 punmenTamMu
(cimydaid MPOCTHIX KOpHEH
XapaKTepUCTHYECKOTO YPAaBHEHU).
JInnelnbie OJHOPOJIHBIE
muddepeHraibHbple  ypaBHEHHS ¢
MTOCTOSTHHBIMH koa(h purmenTamu
(cmyuait KpaTHBIX KOpHEH
XapaKTePUCTHUECKOTO ypaBHEHUS).
JInnelinble HEOJHOPOIHBIE
mubdepeHManbHble  YpaBHEHHUSI C
MIOCTOSIHHBIMU KOd(QPHUIMEHTaAMH.
Merton nmogodopa.

JIuHeiiHbIe
nnddepeHuaIbLHbIE
YPABHEHUSA BTOPOIO
NMOPSKA.

[IpeoOpazoBanus ypaBHEHU u
CBOMCTBA UX pEIICHUI

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

Cucrembl
AU pepeHInaTbHBIX
YPAaBHEHHH.

CucreMbl TUHEHHBIX TU(. YpaBHEHHI.
3agaua Komm.

Pemenne oqHOPOJHOTO MaTPUUHOTO
YpaBHEHHUS.

NmnynscHass  Marpuna.  Pemienue
HEOJIHOPOIHOTO MaTPUYHOTO
YPaBHEHHS.

Jluneitnble cuctemsl nu(. ypaBHEHHM
C MOCTOSTHHBIMU KO3 UIIMEHTaMH.

Hroro yacos B 6 cemecrtpe:

18

Bcero yacos:

18

4.2.3. J1abopaTopHbI NPAKTHKYM.
He npeanomnaraercs.

4.2.4. IlpakTryeckue 3aHATUSA

Ne
HanmenoBanmue pasaeia HaunmeHoBaHMe U coepxaHue
n/ Bcero yacos
I AUCHHUILINHBI NPaKTHYEeCKOI0 3aHATHS
1 2 3 4
Cemectp 6
1. | Juddepenunansubie ypaBHenusi | OCHOBHbIe NOHSTHSI Teopuu | 8
NePBOIo NOpsAKa. AU depeHunaNbHbBIX




ypaBHeHuii. 3agaua Ko mis
nuddepeHIanIbHOro
YpaBHEHHS NIEPBOIO MOpPSAKa.
dopMyMpoBKa TEOPEMBI
CyILLIECTBOBAHUS u
€AMHCTBEHHOCTH peuieHus
3amauu Komm.
JAnddepenunanbubie
YPAaBHEHHS MEPBOro MOpPSAIKa:
c pa3IeNAOMLUMHUCS
MePEMEHHBIMHU, OJHOPOJIHBIE U
MPUBOAAIINECS K OHOPOIHBIM.
JIuneiinbie ypPaBHEHUA
NepBOro Mops/iKa, ypaBHeHHe
bepnyJuin.

VYpaBHeHus B MTOJIHBIX
muddepeHmanax.
Mpudan:xkennoe
HHTErPUPOBaHNE
nuddepeHIHATBHBIX
YPABHeHHMII NEpPBOro MOpsiAKa
METO/I0M H30KJIMH.

JAudPepenunaibubie ypaBHeHUSA
BBICIINX MOPSIIKOB.

AndpepeHnuanbHbie

YPaBHeHHS BBICIIIMX
nopsiakoB. 3agaya Komm.
DopMyIIHpOBKA TEOPEMBI
CYyILLIECTBOBaHUS U
€AMHCTBEHHOCTH pelieHus

3ajaun  Komm. OOmee
gacTHoe pemeHus. OOmuil u
YaCTHBIN UHTErpajbl.
JudpdepeHunanbHbIe
YPABHEHHS, JOIYyCKAIOIIHE
NMOHMKEeHHUe NMOPSIAKA.
JInHenHbIn
nuddepeHanbHbIN onepaTop,
€ro cBoMcTBa. JInHeiHoe
OJIHOPOJIHOE
muddepeHIaIbHOe YpaBHEHUE,
CBOMCTBA €r0 peHICHUN.

JInHEeHO-3aBUCUMEIC u
JIMHEHHO-HE3aBUCHUMBIC
CHCTEMBI byHKIUH.
Heo0xonumoe yCJIOBHE
JIMHEHHOM 3aBUCUMOCTH
cucTembl QyHKIUH.

VYcaoBue JIMHENHOM
HE3aBUCUMOCTH peteHui
JIMHEMHOTO OZHOPOIHOI'O
muddepeHIaTbEHOTO

ypaBHEHUSL.




JIuneitHoe OZHOPOLHOE
nuddepeHnraibHOe YpaBHEHHE.

@yH1aMEeHTaIbHAS cucrema
pemenuii. CTpykTypa o0I1Iero
pelIeHusl.

Jlunelinoe HeomHOpOHOE TUD.
ypaBaeHue. CTpyKTypa OOMIero
pelIeHus.

Meron Jlarpawxka Bapuanuu
MIPOU3BOJIBHBIX OCTOSIHHBIX.
JIuneitHbie OJHOPOIHEIE
nuddepeHanIbHbIe YpaBHEHUS
c MTOCTOSIHHBIMH
koa(urmenTamu (cimyyaii
IIPOCTBIX KOpHEH
XapaKTepUCTHYECKOTO
YpaBHEHUS).

Jluneitabie OJTHOPO/IHBIE
muddepeHIraTbHbIC YPABHCHHUS
c MOCTOSTHHBIMU
Ko punreHTamMu (cmyuait
KpPaTHBIX KOpHEi
XapaKTePUCTHYECKOTO
YpaBHEHHUS).

JInnelinbie HEOHOPOJHBIC
muddepeHIanbHble YpaBHEHUS
c MIOCTOSTHHBIMH
kod(purmeHTamu. Metox
noabopa.

3. | JIuneiinbie nuddepennnaabHbie
YPaBHEHUsSI BTOPOIo MOPSAKA.

3.1. ITpeoOpa3oBanus
YpaBHEHUHM W CBOWCTBAa UX
peLeHnit

3.2. Ilocrpoenme  pemeHHs
JUHEWHOTO YypaBHEHMS B BHJIE
CTETIEHHOTO Psiza.
3.3.YpaBHeHue DiipH.

4. | Cucrembl 1uddepeHInATBHBIX
YPaBHEHHIA.

Cucrembl TMHEUHBIX TU.
ypaBHeHui. 3anaya Komm.
Pemenne ogHOpOIHOTO
MaTpUYHOTO YpaBHEHHUS.
NmmnynbscHas MaTpuLa.
Pemenne HEOJTHOPOJIHOTO
MaTPUYHOTO YPABHEHHS.
JIuHeHbIE  CHUCTEMBI mud.
YpaBHEHUH C  MOCTOSHHBIMH
KO3 pHUIIHEHTaAMHU.

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 NEPBOIo 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

(113).

IToaroroBka k KOJUJIOKBUYMY.

IloxroroBka k
TECTUPOBAHUIO

Pacuetno-rpadpuueckas
pa6ora (PI'P)

JuddepeHunanbHbIe
YPaBHEHHH 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

(IT3).

PacuetHo-Tpaduueckas
pabota (PI'P)

2.4

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

IToaroToBKA K KOJUIOKBUYMY.

IloaroroBka k
TECTUPOBAHUIO

PacuetHo-Tpaduueckas
pabota (PI'P)

JIuHeiHbIC
audPepeHunaiIbHbIE
YPaBHEHUS BTOPOro MOPSAKA.

3.1

HOI[F OTOBKA K 3aHATUAM
(113).
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PacuerHo-Tpaduueckas
pa6ora (PI'P)

3.2

HOI[I‘OTOBKa K KOJINZIOKBUYMY.

PacuetHo-rpaduyeckas
pabota (PI'P)

3.3

HOI[FOTOBKa K 3aHATUAM
(I13).

IloaroroBka K
TECTUPOBAHUIO

PacuetHo-rpaduyeckas
pabota (PI'P)

4. | Cucremsl
au@pdepeHuHaNbHbIX
YPABHEHHIA.

4.1

HOI[FOTOBKa K 3aHATUAM
(I13).

4.2

IToaroroBka k KOJUJIOKBUYMY.

Pacuetno-rpaduyeckas
pabota (PI'P)

4.3

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

Pacuetno-rpadpuueckas
pa6ora (PI'P)

4.4

IloaroroBka K 3aHATUIM

(I13).

IToaroroBka k KOJUIOKBUYMY.

IToaroroBka 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 MOATOTOBKH 00y4alOMMXCs K JTeKIHOHHBIM 3aHATHAM

Jlexiuu COCTaBJISIOT OCHOBY TEOPETHYECKOr0 OOyUEHHUS U JIal0T CUCTEeMAaTU3UpPOBAHHBIC
OCHOBBI Hay4YHBIX 3HAHHH MO TUCHUIUIMHE, PACKPBIBAIOT COCTOSIHME M MEPCIEKTUBBI Pa3BUTHA
COOTBETCTBYIOIIEH 00JaCTH HayKd, KOHIIEHTPUPYIOT BHHUMaHUE OOydaroluxcs Ha Haubosee
CJIOKHBIX M Y3JIOBBIX BOIIPOCAX, CTUMYJIHPYIOT UX aKTHBHYIO IMO3HABATEIbHYIO EATEIBHOCTD U
CHocoOCTBYIOT (POPMUPOBAHUIO TBOPUECKOT'O MBIIIIICHHUS.

BenymmM MeTronoM B JIEKIMH BBICTYNACT YCTHOE H3JI0KEHHE y4eOHOro MaTepuaa,
COIIPOBOXKAAIOIIEECs UCIOJIb30BaHNE MYIbTUMEINA alllapaTyphbl.

Jlexuust sIBISICTCSI UCXOAHOM (hOpPMOIl BCcero yueOHOTo Mpolecca, UrpaeT HampaBIIsSIOIIyIO
U OpPraHM3YIOIIYI0 POJIb B CAMOCTOSATEIBHOM H3YYEHUHU MpeaMera. BakHeimas poib JeKIUU
3aKJIF0YAETCs B IMYHOM BO3JICHCTBUY JIEKTOpA HA ayAUTOPUIO.

OcHoBHas nUJaKTUYeCKas IeNb JIEKIHUU - 00ecledeHHe OPUEHTUPOBOYHONW OCHOBBI IS
JanbHEHIIero ycBoeHHs ydeOHoro Marepuana. [locTpoeHue JeKIU 1O  AMCHUIUIMHE
«duddepennmanpuple ypaBHEHUS» OCYIIECTBIAETCS  HAa OCHOBE NPUHIMUIIOB HAaYy4YHOCTH
(mpearmonaraeT BOCHMTAaHHE JAUAICKTHYSCKOTO MOAX0/a K M3y4aeMbIM MPEIMETaM U SIBICHUSIM,
JTUAIEKTHYECKOTO MBIILIEHUS, (GOPMHUpPOBaHHE MPABUIBHBIX MPEACTABICHUN, HAYYHBIX MOHSATHI
¥ YMEHHS TOYHO BBIPA3UTh UX B ONPEICICHUAX U TEPMHUHAX, IPUHATHIX B HAYKE)

Ha nexuusix packpbIBalOTCS OCHOBHBIE TEOPETUUYECKHE ACIEKTHI, MPUBOJSATCS MPUMEPHI
peanu3anuy Ha IPaKTUKE, OCBEIIASTCS JOCTUTHYTHIH YPOBEHb (hOpMan3alnu e TeIbHOCTH 110
ABTOMATU3AIMH [IPOLIECCOB.

Crienudrueckoil 4yepTol W3ydeHHsI JTAHHOTO Kypca SIBJISETCS TO, YTO IMPHOOpEeTeHue
YMEHHM U HaBBIKOB pabOThl HEBO3MOXKHO 0€3 CHCTeMaTH4eCKOW TPEHHPOBKU, KOTOpas
OCYIIECTBIISICTCS HA MPAKTUIECKUX 3aHATHUSIX.

OcHOBHOE BHHMMAaHHE B JIEKIIMM COCPEIOTAYMBACTCSI Ha TIyOOKOM, BCECTOPOHHEM
PacKpBITHH TJIABHBIX, Y3JIOBBIX, HAN0OJIEE TPYIHBIX BOIIPOCOB TEMBI. YK€ Ha HaYaJIbHOM JTare
HOJTrOTOBKH JIEKIIMU PEIIAETCsl BOIPOC O COOTHOLICHUH MaTepHaIOB yYeOHUKA 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 o 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 331aTh JIEKTOPY Ha JIEKIIHH.

B Xosme 5eKUMOHHBIX 3aHATHH OOydJaroUIMiics MJOJKEH BECTH KOHCIIEKTHPOBaHUE
yueOHoro Marepuana. OOpamiarh BHUMaHHWE Ha KaTeropuu, (HOPMYITHUPOBKH, PACKPHIBAIOIINE
coJepKaHWE TeX WIM HMHBIX SBJIEHHH W TPOILECCOB, HAy4YHbIE BBIBOJABI U TNPAKTHUYECKUE
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
BOXHOCTb T€X WJIM MHBIX TEOPETUYECKHX MOJOXKEHUU. 3ajaBaTh 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 MaTepual, 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 MBICIEH 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.

KoHcnektupoBaHue U perieH3upOBaHNe, TAKUM 00pa30M, 3TO TPOIECC 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 YRa3aHust AJd MOATOTOBKU oﬁyqaloumxcn K IPAKTHYC€CKUM 3aHATHAM

B mpouecce MNOAroTOBKM U MPOBEACHUS MPAKTUUYECKHX 3aHATUNH OOydaroluecs
3aKpEeIUIAIOT TOJY4YEeHHBIE paHee TEeOpEeTUYEeCKHE 3HaHUsS, MNPUOOPETAloT HAaBBIKU HX
MPAKTUYECKOT0 MPUMEHEHUS, ONBIT PAllMOHAIBHON OpraHu3aluu yu4eOHON paboThl, TOTOBSTCS
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 MCPBYIO OYCPEAb MOJUKHBI HMCIIOJIB30BATH MaTCpHal
JICKI_[I/Iﬁ U COOTBCTCTBYHOIIUX JIMTCPATYPHBIX HCTOYHUKOB. CaMOKOHTpOHB KadeCTBa
MOATOTOBKHU K KaXIOMY 3aHATUIO OCYHICCTBJIAIOT, IMPOBEpsASA CBOM 3HAHHWA W OTBCYAsd 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 KaKIbl oOydarolmuiics JODKEH HadaTh C

O3HAKOMJICHHA C IUIAHOM  IIPAKTUYCCKOI'O 3aHATHA, KOTOpBII‘/,I OTpaxa€T COACPIKAHUC
HpeJIHO)KeHHOfI TCMBI. THIaTe.]'H)HOG MMPOAYMBIBAHUC U U3YUYCHHE BOIIPOCOB I1JIaHA OCHOBBIBACTCA
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Ha MpOpadOTKe TEKYIIero MaTepuaina, a 3aTeM H3ydeHUE O0sM3aTeNbHOW M OTOTHHTEIBHOMN
JIUTEPaTyphl, PEKOMEHJOBAHHOMN K JAHHOW TEME.

Bce HOBBIC TOHATHS O U3y4aeMOUl TeMe HEOOXOAMMO BBIYYHTHh HAU3YCTh U BHECTH B
rJIoCccapuid, KOTOPBIH 11e51eco00pa3HO BECTH C CAMOT0 Havalla u3ydeHus Kypca. Pe3yibrar Takoi
paboOTBl JOJKEH TMPOSIBUTBCS B CIHOCOOHOCTH OOydaromerocs CBOOOJHO OTBETUTh Ha
TEOPETUYECKHE BOIPOCHI, €0 BBICTYIUICHHH M YYACTHU B KOJUIEKTUBHOM OOCYXJICHUHU BOIIPOCOB
M3y4aeMO# TeMbl, MPaBUILHOM BHITIOJTHEHHUH MPAKTUYCCKUX 3a/IaHUH.

[Ipennaraercs ciemyroias OmopHasi CXemMa MOJrOTOBKH K MTPAKTUYSCKUM 3aHSATHSIM.

1. O3HakOoMIIeHHE C TEMOW MPAKTHUYECKOro 3aHsTHs. BeiieneHue riaBHOTO (OCHOBHOM
TEMbI) U BTOPOCTETICHHOTO (TIOJPa3/IeIIbl, YACTHBIC BOIIPOCHI TEMBI).

2. OcBoeHHME TEOPETUYECKOIO MaTepraia Mo TeMe C OIMOPOil Ha JIEKIIMOHHBIA MaTepHa,
y4eOHUK U Jpyrue ydeOHbie pecypchl. CaMonpoBepKa: MOCTaHOBKA BOMPOCOB, 3aTPArvBatOIIIX
OCHOBHBIC TEPMUHBI, ONPEICICHHS U MTOJIOXKCHHUS IO TEME, M OTBETHI HA HHX.

3. BemonHeHue mnpaktudeckoro 3ananus. OOHAapyKEHHE OCHOBHBIX TPYIHOCTEH, HMX
pelieHrne ¢ TOMOIIBIO JIOTIOTHUTEIBHBIX WHTEIUICKTYaTbHBIX YCHIUN W/WIH TIOJKITIOYCHHUS
JIOTIOJTHUTEIIbHBIX UCTOYHUKOB HH(DOPMAITHH.

4. PemeHne TUIIOBBIX 33JaHUH pacYeTHO-TpaPUIeCKOi padOTHI.

OOyuvaromuiics  npu  HOATOTOBKE K  MPAKTUYECKOMY  3aHATHUIO  MOXKET
KOHCYJIbTUPOBAThCSA C MPENoaBaTeieM U MoIy4aTh OT HEr0 HaBOJAIIME pa3bsCHEHNUS, 3aJaHus
JUISL CAMOCTOSITEIbHOM pabOThI.

JluJakTHUecKue LeJlnd IMPaKTUYECKOro 3aHsATus: yrilyOJeHue, 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 CBOIO TOUKY 3PEHMS, OTBEYATh HA BONPOCHI CIIyLIATEIIEH;
YMEHHME CIylaTh IPYrUX, 3a1aBaTh BOIPOCHI.

3ajgaun:  CTUMYJIMpPOBATh  PETYJIAPHOE  M3YYEHHUE  MPOrpaMMHOrO  MaTepuana,
MEPBOUCTOYHHUKOB; 3aKPEIUIATh 3HAHUS, MOJYYEHHbIE HA YPOKE M BO BPEMSI CaMOCTOSATEIIbHOMN
paboThl; o0oramarthk 3HaHUSMHU Ojaroaapsl BBHICTYIUICHHSIM TOBApUIIEH M 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 MBILIUIEHUS Yydaluxcsd 0OydaroImuxcs,
npuoOpeTeHne HMH yMEHHMH padoTaTh C pa3lIWYHBIMH JIMTEPATypHBIMU HCTOYHUKAMH,
(dbopMupOBaHNE YMEHUI U HABBIKOB aHaIM3a (aKToOB, SIBIECHUHN, IPOOIEM U T.1.);

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

- JIMarHOCTHUYECKasl -KOPPEKIHMOHHYI0 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
COAICPKaHMS 3aJadl, METOAWKH €ro BBINOJIHEHMs, KPAaTKyl0 AHHOTAIMIO PEKOMEHOBAaHHBIX
UCTOYHUKOB HH(DOPMAITNH, TIPEJIOKEHHS 11O BBHITTIOTHEHUIO HHIUBUAYAIbHBIX 3aJaHHA.

5.3. MeToauyeckune yKka3aHus 10 caMoCTOATEIbHOI padoTe o0yyaommxcst

CamocrosarenbHass  pabora  OOydarlolUXCs — OpeArnonaraeT — pasjiudHble  (HOpMBI
WHJUBHIYaJIbHOW y4eOHOM JeATEeIbHOCTH: KOHCIICKTHUPOBAHHUE HAYYHOM JIMTEPATyphbl, cOOp |
aHanu3 npakTuueckoro marepuana B CMU, npoekTHpoBaHUE, BBINOJIHEHHE TEMaTHYECKUX U
TBOPYECKUX 3aJaHUi U 1mp. BeiOOp GopM M BUIOB CaMOCTOSITEIBHON PabOTHI OMpeneseTcs
UH/IMBUYaJIbHO-TUYHOCTHBIM ~IOJXOAOM K OOydYeHHMIO COBMECTHO IIpenojaBaTeieM 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
00BSICHAET M 0OBSACHSIET IPOLETYPY MPOBEIECHUS KOJUIOKBUYMY.

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

KonnokBuym npoBoautcs B popMe HHIUBUAYAIbHOM Oeceibl C KaXKAbIM 00ydaroLumMes
i O6ecepl B HeO0MpIUX rpymnmnax (3-5 yenoBek). OOBIMHO MpenogaBaTeib 3a/1aeT HECKOIBKO
KPaTKUX KOHKPETHBIX BOIPOCOB, MO3BOJISIONIUX BBISICHUTB CTENIEHb J0OPOCOBECTHOCTH PaOOTHI
C IUTEePaTypOil, KOHTPOJIHMPYET KOHCIIEKT. [lanee Oonee moapoOHO 00CyknaeTcs Kakas-1u0o
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. MeToan4yeckne yKka3aHus 10 NOAT0TOBKe K TECTOBOMY KOHTPOJIIO.

Tectsl — 3TO BOIpPOCHl WIM 33JaHus, IMpelycCMaTpUBAIOIIME KOHKPETHBIH, KpaTKuil,
YETKUH OTBET HAa UMEIOIINECS ITATIOHBI OTBETOB.

[Tpu camocTosATENPHON NOATOTOBKE K TECTUPOBAHMIO 00yUaroIeMycst 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/eT MPEeaoKEeHO, 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 BBIMULIMNTE LHU(pPYy Bompoca U OYKBBl COOTBETCTBYIOIIHE
NPaBUIbHBIM OTBETAM;

T') €CIIM BCTPETHIINM YPE3BbIUaliHO TPYAHBIN BOIPOC, HE TPaTbT€ MHOI'O BPEMEHU Ha HETO.
Ilepexonute k ApyruMm TectaM. BepHuTech K TpyTHOMY BONPOCY B KOHIIE.

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

5.3.3 Metoauueckue yKa3aHus 10 BbINOJHEHHIO pacuyeTHO-rpaduyeckoi padoThl

PacuetHo-rpaduyeckas pabora odopMiseTcss B pacredaTaHHOM WIH PYKOIMUCHOM
BapuanTe. Homep BapuanTa BIOMpaETCs 1O MOPSIKOBOMY HOMEpY criucka ooyuatomuxcs. 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 COCTOSATP 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 MPENOoIaBaTeNi0 He TI03/1Hee, 4eM 3a 10 gHei
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 JoIKHO OBITh IPEICTABICHO PEIICHHUE 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
pacuetoB). Bce BrIUMCAUTENBHBIC TPOLIEAYPHI CIEAYET IPOU3BOAUTH C TOUHOCTHIO 70 0,01.

IIpomekyTouHas arTecTanms

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

DK3aMeH MPOBOJUTCS B YCTHOM MM MUCbMEHHOM popme.

6. OBPA3OBATEJ/IBHBIE TEXHOJIOT'UA

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. | YcroitunBoCTh perieHuit IIpobnemnas 2
JuddepeHIaIbHble YpaBHEHUS.
HToro uyacoB 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 1o 0ObIKHOBEHHBIM UG epeHITHaATbHBIM YpaBHEHUAM. Y.
3 : yuebHoe mocobue / A. I'. Kropkuan, H. 1. CmupHoBa. — 2-¢ u3n. — Mocksa : MocKoBCKuit
TEXHUYECKUM YHUBEPCUTET CBsI3H M MHPopMaTuku, 2016. — 40 €. — TeKkcT : 371eKTpOoHHBI# //
[udposoii o6pazoBatensHbiil pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/92427.html. — Pexxum gocTyma: ajs aBTOPU3HP. MOJIb30BaTEIeH

2. Kropkuan, A. I'. KoHcriekT iekuuii o o0bIkHOBEHHBIM Au(epeHnnanbHbM ypaBHeHUAM. Y.
2 : yuebHoe nocooue / A. I'. Kropkuan, H. 1. CmupHOBa. — 2-¢ u3nn. — MockBa : MOCKOBCKUI
TEXHUYECKUN YHUBEPCUTET CBsA3U U uHpopMaTukH, 2015. — 53 ¢. — Tekcr : 31eKTpOoHHBIH //
[udposoii odpazoBarensHbiil pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/92426.html. — Pexxum goctymna: s aBTOPU3HP. MOJIb30BATEIICH

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

Y. 1: yuebnoe mocodue / A. I'. Kropkuan, H. 1. CmuproBa. — 2-¢ m31. — 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 noctymna: 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 : 3NMEeKTPOHHBIH //
[Mudposoii odpazoBarensHbiil pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/92103.html. — Pexxum goctyma: st aBTOPU3HP. MOJIb30BaTEICH
5. bepkoBuuy, JI. M. ®akropusaius u npeodpazoBanus 1uddepeHInanbHbIX ypaBHEHUI.
Mertone! u npunoxxenus / JI. M. bepkoBuyu. — MockBa : IHCTUTYT KOMITBIOTEPHBIX
uccienoBanuii, PerynsapHas u xaotuueckas nuHamuka, 2019. — 464 c. — ISBN 978-5-4344-
0613-0. — Tekcrt : anexTponHsIii // [{udposoii oopazoBatensHbIil 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, NxeBck : Perynspnas u xaotuueckasi tuHamuka, actutyt
KOMIBIOTEPHBIX 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 aBTOpHU3Hp. NOIb30BaTENeH
7. Hazaposa, T. M. [luddepennuanpasie ypaBHeHus : yueoHoe nmocooue / T. M. Hazapoga, U.
M. Ilyneiues, B. B. Xabia0B. — Hosocubupck : HoBocubupckuii rocyiapcTBeHHbIH
TeXHu4Yeckui ynusepeutet, 2017. — 100 ¢. — ISBN 978-5-7782-3404-8. — Texkcr :
anekTpoHHbIH // Lludposoit oopazoBarensHbiil pecypc IPR SMART : [caiir]. — URL:
https://www.iprbookshop.ru/91659.html. — Pexxum noctyma: asst aBTopu3up. MOJIb30BaTeNeH
8. IlonTpsrun, JI. C. O6bikHOBeHHbIE U depennmanbabie ypaBuenus / JI. C. [lontpsrun. — 6-
e m31. — VbxkeBck : PerymspHast u XxaoTndeckast THHAMUKA, IHCTUTYT KOMITBIOTEPHBIX
uccinenoannid, 2019. — 396 ¢. — ISBN 978-5-4344-0786-1. — TekcT : MeKTPOHHBIH //
[Mudposoii oOpazoBarensHblil pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/92055.html. — Pexxum noctyna: ans aBropusup. [lonap3oBaTeneit

Jlono/THUTeIbHAS JIUTepaTypa

1. HHCCﬁKHH, B. I[ BricokoTouHEIE Pa3HOCTHBIC CXCMBbI U aJIAIITUBHBIC CETKU JIS1 pCIICHUA
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muddepeHaIbHbIX ypaBHeHUH : yuebHnoe mocooue / B. /1. Jluceiikun, B. U. [Taaconen. —
Hosocubupck : HoBocubupckwuii rocynapctBennsiii yauepeutet, 2018. — 68 ¢. — ISBN 978-
5-4437-0855-3. — Tekct : anekrponnsiii // Ludposoit obpazosarensusblii pecypc IPR SMART :
[caiit]. — URL.: https://www.iprbookshop.ru/93806.html. — Pexxum goctyma: ajas aBTOpU3HP.

OJIL30BaTeNnei

2. O6onenckuid, A. FO. Jlekuuu 1o kauecTBeHHOU Teopun TudPepeHIMATbHBIX YpaBHEHUN / A.
1O. O6onenckuii. — MockBa, MxeBck : PerymnspHas u xaotuueckast TuHaMuKa, IHCTUTYT
KOMITbIOTEPHBIX uccienoBanuid, 2019. — 320 c. — ISBN 978-5-4344-0706-9. — Texkcr :

anekTpoHHbIH // Lludposoit o6pazoBarensHbIi pecype IPR SMART : Pexxum nocryna: as

ABTOpHU3HUP. MOJIb30BaTeIICH

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 - deaepasbHbIil IICHTP HHOOPMALTMOHHO-00PA30BATEILHBIX PECYPCOB;
http://elibrary.ru- Hayunas snextpoHHas OMOIMOTEKA.,

7.3. UnpopManmoHHbIe TEXHOJOTHH, JTULEH3UOHHOE MIPOrPAMMHOE ol0ecrneyeHune

JInneH3noHHoE IIPpOrpaMmMHOC obOecrieyeHume

PexBHU3UTHI TUIIEH3Mi/ TOTOBOPOB

Microsoft Azure Dev Tools for Teaching
1. Windows 7, 8, 8.1, 10

2. Visual Studio 2008, 2010, 2013, 2019
5. Visio 2007, 2010, 2013

6. Project 2008, 2010, 2013

7. Access 2007, 2010, 2013 wur. 1.

Wnentudukarop noanucurka: 1203743421
Cpok aeiictBus: 30.06.2022

(mpoaneHue MOAMUCKH )

MS Office 2003, 2007, 2010, 2013

Csenenus 06 OpenOffice: 63143487,
63321452, 64026734, 6416302, 64344172,
64394739, 64468661, 64489816, 64537893,
64563149, 64990070, 65615073

Jlunensus 6eccpoyHas

AwntusupycDr.Web Desktop Security Suite

JIM1IeH3MOHHBIN cepTU(UKaAT

Cepuitnbiit Ne §DVG-VI6F-H8S7-NRBC
noroBop Ne441 ot 21.09.23

Cpoxk aevictBus: ¢ 22.09.2023 no 22.09.2024

[{udposoit 0O6pazoBaTenbHBIN pecypc
IPRsmart

Jlunensuonnbiit gorosop Ne 10423/2311 ot
30.06.2023 T.

Cpok aeictBus: ¢ 01.07.2023 r. no
01.07.2024r.

CBOGOZ[HOC MporpaMmMHOC obecnieueHue:
WinDjView, SumatraPDF, 7-Zip
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8. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYHEHUE JUCLHUIIJIMHBI
8.1. TpeGoBaHus K ayIMTOPUAM (IIOMELEHUAM, MECTaAM) [IJIsl IPOBEACHUA 3aHATUI

1. YueOHas ayauTopusi AJ15 IPOBeeHNs 3AHATHI JIEKIIMOHHOT0 THIIA:
Criermanu3upoBaHHas MeOeIb:

Cron npernogaBatenbckuii — 1 mrT., cTyn msarkuii — 1 mT., qocka menoBast — 1 mT., mapter - 10
IT., KOMIIBIOTEPHBIE cTONBI — 11 miT., crymbst - 21 mmiT.,

JlaboparopHoe 00opyIoBaHME, TEXHHUYECKHE CpEICTBAa OOYy4eHMs, CIyKale JUis
npeocTaBieHs yaeOHOH nHpopMaIuy OOJIbIION Ay TUTOPUN:

[lepconanbhblii KoMIIbrOTEp — 1 110IT.

DKpaH pyJIOHHBIN HACTEHHBIN — 1 1IIT.

[Ipoektop — 1 miT.

2. YdyeOHasi ayauTopusi JJisi NPOBeleHHS] 3aHATHIl CEMHMHAPCKOr0 THIA, KYpPCOBOIO
NMPOEKTHPOBAHUS (BBINMOJHEHHE KYPCOBBIX PadoT), TIPYNNOBBIX M HWHIAHBHIYAJTbHBIX
KOHCYJIbTALUMM, TEKYIIEr0 KOHTPOJISA M IPOMEKYTOUYHOM aTTecTalluN

Crneunanu3upoBaHHas MeOelb:

Cron npenogaBaTenbckuii — 1 mr., cTyn Markuii — 1 wt., nocka menoBas — 1 wt., mapter — 10
IIT., KOMIIBIOTEPHBIC CTONBI - 11 miT., cTynbs — 21 .,

JlabopatopHoe 00OpyIOBaHHME, TEXHUYECKHE CpEICTBAa OOy4YeHHs, CiIyXamue s
npeoCcTaBlIeHUs yaeOHOH HH(pOpMaIK OOJIBIION ay TUTOPHH:

[Tepconanbuplii KOMITbrOTEP — 11 11T,

DKpaH pyJIOHHBIN HACTEHHBIN — 1 1IIT.

[Ipoektop — 1 miT.

3. ITomemenne I CaMOCTOATENbHOM padoThl. BnO/IMOTEYHO-N31aTeNbCKHI HEHTP
Otnen o0CmyXKUBaHU TIEUaTHBIMU U31aHusIMu. Criennaau3upoBaHHast MeOelb:

Paboune cromer Ha 1 mecto — 21 mr. Crynmbs — 55 mr. Habop neMoHCTparmoHHOTO
000py0BaHus U y4eOHO-HAIJISIHBIX TOCOOUI, 00eCTIeYnBaIOIUX TEMATUYECKUE WILTIOCTPALINU:
9KpaH HACTEHHbIN — 1 mT.

[Tpoextop — 1 mt. HoytOyk — 1 .

HNudopmannonno-oubanorpadpuueckuit otaen. Crnenuann3npoBaHHas MeOesb:

PaGouue cronsl Ha 1 mecTo — 6 wT. CTybs — 6 WIT.
KomnbroTepHas TEXHHKA ¢ BO3MOXKHOCTBIO TOJKIIOUEHHsI K ceTu «HTepHeT» u obecneueHneM
JIOCTYTIA B AJIEKTPOHHYIO HH(pOpMaIimoHHO-00pazoBatenbHyto cpeny PI'bOY BO «CeBKarl Ax:

[Tepconanbublil komnbtoTep — 1 mr. Ckanep — 1 mr. MOY — 1 mir.
Otaen oOcimyXUBaHUS 3JIEKTPOHHBIMU K3aHusAMU. Crienuanu3nupoBaHHas MeOeb:

Paboumne ctonsl Ha 1 MecTo — 24 wT.CTynbs — 24 mir.

Habop nemoHcTparmoHHOT0 000pyI0BaHUS M YIEOHO-HATJISIIHBIX MTOCOOWH, 00ECTIEUHBAIONINX
TEMaTUYECKHE NIUTIOCTPALUN:

WNurepaktuBHas cucreMa — 1 mT. Monutop — 21 mr. CereBoil TepmuHan — 18 mrT.
[Tepconanbublil komnbioTep — 3 mt. MOV — 2 mr. [Ipunrep — 1 wr.

4. Ilomemenue i XpaHEHUS] M NPOPHIAKTHYECKOr0 OO0CHYKMBAHMA Y4eOHOIo
o0opynoBaHus

CneunanusupoBanHas meOenb: [llkagp — 1 mr., cTyn — 2mT., Kpecio KOMIbIOTEpHOEe — 2 IIT.,
CTOJI YIJOBOM KOMIIBIOTEPHBIH — 2 MIT., TYMOOYKH ¢ KIO4oM — 2 mT. YdeOHoe mocoOue
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(mepcoHaNbHBIM KOMIBIOTEP B KOMILIEKTE) — 2 IIT.

8.2. TpeGoBaHusi kK 000py10BaHUIO PA0OYHX MeCT NMpenoJaBaTe/s U 00y4aromuXcs

1. PaGoyee mecTo mpemnoiaBaress, OCHaIIEHHOE KOMIIBIOTEPOM ¢ AocTynoM B MHTepHeT.
2. Paboune Mecra OOy4aromIMXCs, OCHAIICHHbIE KOMIIBIOTEPaMH C JOCTynoMm B WHTepHeT,
npeaHa3HaueHHbIe /sl paboThl B 3JIEKTPOHHON 00pa3oBaTeNbHOM cpejie.

8.3. TpeGoBaHus K cienMAJIM3UPOBAHHOMY 000PY/10BAHUIO Hem

9. OCOBEHHOCTH PEA/IMBALIMU JUCHUIIJIMHBI IJ1s1 UHBAJIM10B U JIMI C
OI'PAHUYEHHBIMU BO3MOKHOCTSAMM 31O0POBbAA

Jns  obecriedeHnss oOpa3oBaHMs MHBAIMIOB U OOYYaOLMXCA C OTrPaHUYCHHBIMH
BO3MOXKHOCTSIMH 37I0POBbsI pa3zpabaTbiBaeTcs (B CiIydae HEOOXOJMMOCTH) aJanTHpOBAaHHAS
oOpa3oBaTesibHasl IPOrpaMMa, MHAWBUIYAJIbHBIM Y4eOHBIN IUIaH C y4e€TOM OCOOEHHOCTEH HuX
NCUXO(U3UUECKOTO Pa3BUTUS U COCTOSHUSL 3JI0pOBbS, B YacCTHOCTUM IPUMEHSETCA
UH/IMBUYAJIbHBIA MOAX0J] K OCBOCHHUIO JUCLHUIUIMHBI, WHIUBUAYaJIbHBIE 3aJaHUs: pedepaTsl,
UCbMEHHBbIE PA0OTHI M, HA00OPOT, TOJILKO YCTHBIE OTBETHl W JAMAJIOTH, WHJIUBUIYyaJIbHbIC
KOHCYJIbTAllUM, MCIIOJb30BaHME JUKTO(GOHA U JPYyruX 3alMChIBAIOIIUMX CPEACTB  JUIS
BOCIIPOM3BEEHU JICKIMOHHOTO U CEMUHAPCKOr0 MaTepraa.

B nensix obecneuenust 00ydaronuxcsi MHBAJINIOB U JIML C OTPaHUYCHHBIMU

BO3MOYKHOCTSIMH 3/I0POBBsI KOMIUIEKTYETCS! ()OHJ] OCHOBHOMW y4eOHOM JIUTEpaTypoH,
a/lalTUPOBAHHOM K OTPaHUYEHHUIO AJIEKTPOHHBIX 00pa30BaTeNbHBIX PECYPCOB, JOCTYI K
KOTOpbIM opranu3oBaH B BUL Akagemun. B 6ubnnorexke npoBoaaTCs MHANBUAYAIbHbBIE
KOHCYJIbTAIlMM JUIsl JaHHOM KaTerOpuy IMOJIb30BaTeNEH, OKa3bIBAETCS TOMOIIb B PETUCTPALIUU U
MCIIOJIb30BAaHUU CETEBBIX U JIOKAJIbHBIX AJIEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB,
IIPEOCTABIIAIOTCA MECTA B UNTAIIBHOM 3aJI€.
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®OH/]I OUEHOYHBIX CPEJICTB
MO JUCHUILJIMHE
«TN®PEPEHIMAJIBHBIE YPABHEHUS»

[Tpunoxenne 1
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1. MACIIOPT ®OHJAA OLHEHOYHBIX CPEJICTB I1O AUCHUIIJIMHE
«Anddepernranpuble YPaBHEHUI»

Komnerenuuu, popmupyemsblie B mpouecce H3y4eHusi AU CHUILIMHBI

NHupekc DopMynHMpOBKa KOMIIETEHIIUH

OIIK -1 CriocoOHOCTH IPUMEHATH QYHIAMEHTAIbHBIC 3HAHNUS, TOJTydeHHBIC B 001aCTH MaTeMaTHIECKUX U
(MIM) eCTECTBEHHBIX HAyK, M HCIOJIb30BATh UX B MPO(ECCHOHAIBHON IeITEIBHOCTH

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

OcHOBHBIMU 3TanaMu  ()OPMUPOBAHMS YKA3aHHBIX KOMIETEHIMH TpH HU3YYCHHU
0o0y4JaloImMMUCS  JUCUUIUIMHBI  SBIIAIOTCS —IOCTENOBAaTEIbHOE H3y4YEHHE COJEp)KaTeabHO
CBSI3aHHBIX MEXIYy c000i pa3nenoB (Tem) ydeOHBIX 3aHATHHA. M3ydyeHue Kaxaoro pasuena
(TeMbl) mpeanonaraeT OBIaJAeHue 00yJaloUUMUCT HEOOXOIMMBIMH KOMIETeHIMsIMH. Pe3ynbTar
aTTeCcTaluy OOYYAIOUIMXCS Ha Pa3NUYHBIX dTanax (OPMHPOBAHUS KOMIETEHIMI IOKa3bIBACT
YPOBEHBb OCBOEHUSI KOMIETEHIIUN 00yUYarOIUMUCS.

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

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

AnddepeHnuanbHbie +
YPaBHEHUA MEPBOro
NMOPAJIKA.

JuddepeHunanbHbIe +
YPaBHEHH BBICIIHX
MOPSAKOB.

JIuHeiiHbIC +
aupdepeHuHaNbHbIE
YPaBHEHUS BTOPOIo
MOpAJAKA.

Cucrembl +
aupdepeHuHaTbHBIX
YPaBHEHHUIA.

YcrounBoOCTDL peleHn | +
auddepeHunaabHbIe
YPABHEHHUH.

23



3.HOKa3aTeJII/I, KPUTECPHUH H CPEACTBA OLICHUBAaHUSA KOMHeTeHHHﬁ, (l)opanyeMblx B IIpouaecce U3yIeHust AUCHUIITTUHBI
Cnoco0eH NpuMeHATHh (pyH/1aMeHTaJIbHbIE 3HAHUS, OJIy4eHHbIE B 00/1aCTH MATEMATH4YECKUX U (MJIH) eCTECTBEHHBIX HAYK, U HCIO0JIb30BAThH
HX B npodeccuonaabHoii aesreabnoctu (OIK-1);

HNupnkatopsbl CpencrBa oueHMBaHUSI Pe3yJILTATOB
TOCTHKEHHST Kpurepun oueHuBaHus pe3yJibTaTOB 00yYeHUs o0y4eHust
KOMITUTEHIMIA

HEYA0BJIETBOPHUTE/Ib Texyuuii IIpomeskyTouHas

YAOBJIETBOPUTEILHO XO0po1Io OTJIMYHO
HO KOHTPOJIb aTrrecranus
KookBiy™m, KOHTPOITBHBIC

OIIK-1.1 O6namaet He oGmamaer Hmeer HeOOIBIINE 3HaeT mpueMbl  6a30BBIX OmmuHO o0nagaer BOIIPOCHI, TECTUPOBAHHE, 3ayeT ¢ OLIEHKON
0a30BbIMU 3HAHUAMH, |OA30BBIMHM 3HAHHAMH, |TPEICTABICHHS O 0a30BBIX |3HAHHH, MOJTYYEHHBIX B 0a30BBEIMHU 3HAHHUSIMH, HHIVBUTYaTBHBIC 3a0AHIS K
N0y YCHHBIMH B MOJTYICHHBIMU B 3HAHUSX, TIOJTYICHHBIX B 00JTacTH MaTeMaTUYECKUX U |MOJTYYCHHBIMHU B 0OJIACTH | TUIIOBBIM pPacueTaM. DK3aMeH
0GIACTH o0nacTu o0nacT MaTeMaTHYeCKUX M |(WJIM) ECTECTBEHHBIX HAYK  |MaTeMaTHYeCKuX U (HJIH)

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

He ymeer HesnauurensHo ymeer YMeeT 4acTHYHO YMmeer ucnonb3oBath B |KOJIOKBIYM, KOHTPOJIBHBIE
OIIK-1.2 Hcmone3yeT |HCIIONB30BAThH B HCIIOJIb30BATh B HCII0JIb30BATh B poheCCHOHATBHOM BOIIPOCHI, TECTUPOBAHHE, 3ayer ¢ OLIEHKON
B IpoeCCHOHATBHON  |TpodeccHoHaTBHON po¢eCCHOHATBHOM po¢eCCHOHATBHOM JEeSITeIPHOCTH 3HAHWS,  |MHIMBHIyAJGHBIC 3a[aHUS K
IeITENLHOCTH 3HAHUSA, |IEeATEILHOCTH 3HAHUS, |IeATeNbHOCTH 3HAHMS, NEeSITENLHOCTH 3HAHMS, MTOJTyYCHHEIC B OOJIACTH | TUTIOBBIM pacyeTaM. DK3aMeH.
MTOJyYCHHBIE B OOJIACTH |TIOJTyYeHHBIE B 00JIaCTH |IIOTyYeHHBIE B 007IaCTH MTOJTyYCHHEIEC B 00JIACTH MaTeMaTHIeCKUX U (MJIH)
MaTEeMaTHYECKUX U MaTEMaTUYECKUX U MaTeMaTHYeCKHUX U (WJIH) MaTeMaTHYeCKuX u (WIn) €CTECTBEHHBIX HAYK
(W) eCTeCTBEHHBIX (MTM) eCTECTBEHHBIX  |€CTECTBEHHBIX HAYK €CTECTBEHHBIX HAyK
HayK HayK
OIIK-1.3 He ocymectrisier Cnabo ocymecTBiseT Bnaneer yactidano Braneer cBoOoIHO Konnoksuym, KOHTpOJILHBIE
OcyIecTBaseT BHIOOP  |BBIOOP METOI0B BBIOOP METOOB PEIICHUS OCYIIECTBIIEHHEM BBHIOOpA |OCYIIECTBICHUEM BOIIPOCBL, TCCTUPOBAHUE, 3auer ¢ OLCHKO#H
METOJIOB PEIICHHUS peleHus 3a1a4d 3a]a4 Mpo(eCCHOHANLHOM  |METOIOB PElleHus 3a1ad BBHIOOpA METOOB HHIBATYATTBHBIC 32TAHUSA K
3a7a4 npoQeCcCUOHANTBHOM JIeSITCIILHOCTH Ha OCHOBE poheCCHOHATBHOM peueHus 3aaay THIIOBBIM pacteTam. Jkcsamer.
po¢eCCHOHATBHOM JIeSITCILHOCTH Ha TEOPETUYECKUX CBEICHUIT JIeSITCILHOCTH Ha OCHOBE po¢heCCHOHATBHOM
JIeSITeILHOCTH Ha OCHOBE TEOPETHUUECKHUX TEOPETUUECKHUX CBEACHUI JIeSITCILHOCTH Ha OCHOBE
OCHOBE TEOPETUYECKHUX |CBEICHUI TEOPETUICCKHUX
CBEJCHUN CBEICHUN
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4. KoMijekT KOHTPOJIbHO-OLICHOYHBIX CPEACTB MO0 TUCHUIIJINHE

Bomnpocekl Kk 3x3aMeny

110 JUCHUIIIIMHEC «III/I(b(bCDeHHI/IaJ'IBHBIe YPAaBHCHUA»

Oo6bikHOBeHHbIE U depeHnnanbable ypaBHeHUs. OCHOBHBIE OMPEICTICHHUS.

Pemenne nuddepennnanbHoro ypasHenuss ' = f(x, y) METOIOM H30KIIUH.

Teopema Yambiruna o quddepeHnanbHbIX HepaBeHCTBAX.

YpaBHEHUS ¢ pa3IEIAIOMUMUICS IEPEMEHHBIMH U €r0 UHTETPUPOBAHUE.

OpHOpoHBIE ypaBHEHUS U MPUBOISIINECS K HUM.

JInneliHble ypaBHEHHUs IIEPBOIO NOpsAKa. Y paBHeHue bepHyiuu.

VYpaBHenus B nonHbix quddepennuanax. UHTErpupyronmii MHOXKUTEb.

Pemenne 3amaun Komwm mis ypaBHenus )y’ = f(x,y) METOIOM IOCTPOCHHUS JIOMaHOMN
Diinepa.

Teopema cymiecTBOBaHMS M €JUHCTBEHHOCTH pemieHus 3amaun Komm ais ypaBHEHUS
V= (xy).

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

WuTterpupoBanue myreM BBeaeHUs mapamerpa. OcoOble pemenus 1ud. ypaBHEHUSI.
Vpasnenus Jlarpanxka, Kiepo.

Teopema cymiecTBOBaHMS M €AMHCTBEHHOCTH PEIICHUSI HAYaJbHON 3a[a4u JUIsi HOPMaJIbHON
cuctembl (POpMYyTUPOBKA).

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

Pemienne 3amaun Komwm s ypaBHeHus ' = f(x,y) METOIOM TOCIEIOBATEIBHBIX
npubmkenuit ( meron [ukapa).

TeopeMa 0 HETIOABIKHOW TOYKE U €€ MPHUMEHEHHE.

Jluneitnple auddepeHnranbHble  ypaBHEHUS n-ro nopsaka. CoiicTBa JIMHEHHOTrO
mudepeHIMaTBbHOT0 YpaBHEHHs 1-TO TOpsIIKa.

Onpenenurens BpoHckoro, ero cBoiicTBa

CrpykTypa 0oOmIEr0o pemieHus: JTUHEWHOTO HEOJAHOPOJHOTO YpaBHEHHS 7-TO TOPSAKA.
WmnynbcHas GyHKIUS U pellieHHe HEOJHOPOAHOTO YpaBHEHHUS.

WuTerpupoBanue ypaBHEHHs BUIA y(”) = f(X)
Wuterpuposanue ypasuennii suga F(x,y™, y"  y)=o0.

Vnrerpuposannue ypasrernii suma F(y,y',y",...,y")=0.

Jluneitnsle nuddepenHnuanbl N-ro Nopsiaka ¢ MOCTOSHHBIMU KO3 puiineHTamu.

IlocTtpoeHne pemeHuss HEOJHOPOAHOIO  YpaBHEHUS METOZOM  HEOINPEIEICHHBIX
KO3 (HUIIUEHTOB.

JIuHeiHble HEOTHOPOIHBIE YPAaBHEHHUS BBICUIETO MOPSAAKA C TOCTOSIHHBIMU KO3 (UIIeHTaMU
petrenus ypasHeHUud L(y) = f(x) mpu f(x)= P(x)e’b‘

Pemenue ypaBuenus L(y)= f(x), roe f(x)= e (P(x) cos px+Q(x)sin £x)

Meron Bapuanuy pEUICHHs HEOJHOPOJHOTO YpPaBHEHUS N-TO MOPSAKA C IMOCTOSHHBIMHU
K03 pULHEeHTaMU.

YpaBHeHHe Dsiepa U €ro peiieHue.

25



29.

30.
31.
32.

10.

11.

12.

13.

14.

15.

16.

Cucrembl JHMHEHHBIX AudQepeHIUaNbHbIX ypaBHeHHH. 3amaua  Komm. Pemenwue
OIHOPOAHOI'0 MAaTPUYHOT'O YPAaBHEHHS.

HNmnynscHas mMaTpuua. Pelienue HeoJHOPOIHOTO MATPUYHOTO YpaBHEHMUSL.

Jlunelinble cucteMbl UG GEepeHNaTIbHBIX YPaBHEHUH € IOCTOSHHBIMU KO3 (DUIIMEHTaMHU.
[TocTpoeHue pelieHus JIMHEHHOrO ypaBHEHUS B BUJE CTEIIEHHOTO psija. Y paBHEHHE DiipH.

Hepeqenb 3agavd 1Jid JK3aMeHa

Haiitu obmiee pemenue nuddepeHmaibHOro ypaBHEHUS.
y" —4y'+4y = —e**sin6x.
Haiitu obmiee pemenne nuddepeHImanbHOro ypaBHEHUS.
y"+2y'=-2€*(sin x+cosx).
Haiitu o6mee pemenue nuddepeHnanibHOro ypaBHEHHS.
y"+y=2c0s7x+3sin7x.
Haiitu o6mee pemenue nuddepeHnanibHOro ypaBHEHHS.
y"+2y +5y =-sin2x.
Haiitu o6mee pemenue nuddepeHmanibHOro ypaBHEHHS.
y"—4y'+8y =e*(5sinx—3cos x).
Haiitu obmiee pemenue nuddepeHmaibHOro ypaBHEHUS.
y" + 6y’ +13y =—e* cos5x.
Haiitu obmiee pemenue nuddepeHmaibHOro ypaBHEHUS.
y"+2y'+5y =10c0s x.
Haiitu o6miee pemenue nuddepeHmaibHOT0 ypaBHEHHUS.
y"+ 6y’ +13y =e>* cos8x.
Haiitu oG1ee pemenue quddepeHaaIbsHOro ypaBHEHuUS.
y' —4y' + 4y =e”sin4x.
Haiitu oG1ee pemenue quddepeHaaIbsHOro ypaBHEHuUS.
y"+2y" =3e*(sinx+cosx).
Haiitu o6miee pemenue nuddepeHmaibHOT0 ypaBHEHHUS.
y"—4y'+8y =e*(2sinx—cosx).
Haiitu oOmiee pemenune nuddepeHnnanibHOro ypaBHeHHUS.
y"+2y +5y =—Ccosx.
Haiitu oOmiee pemenune nugdepeHnnanrbHOro ypaBHeHHUS.
y"+y=2c0s7Xx—3sin7x.
Haiitu obmiee pemenne nuddepeHmaibHOr0 ypaBHEHHUS.
y"+2y'=6€(sinx+cosx).
Haiitu oOmiee perenune nuddepeHInanIbHOro ypaBHEHMS.
y"—4y'+8y =e*(3sinx+5cosx).

Haiitu o61ee pemenue nuddepeHaibHOro ypaBHeHHs.
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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 oGmiee pemenue audepeHnnanTbHOro ypaBHEHUS.
y" —4y' + 4y =e*sin5x.
20. Haiitu oOrmiee pemenne nudGepeHnnanbHOro ypaBHEHUS.
y"+2y'=10e"(sinx+cosx).
21. Haiitu obmee pemenne nuddepeHnaIbHOr0 YpaBHEHHUS.
y"—4y'+8y =e*(-3sinx+4cosx).
22. Haiitu oOuiee pemienue auddepeHnnaibHoro ypaBHeHuU .

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

Kadenpa «Mamemamuxay

20 - 20 yueOHbIi TOS.

IK3AMEHAIIMOHHBIN BUJIET Ne 1

ITo guciiunnunae JuddepeHuaisuble ypaBHEHUs

st obywaromuxcsi 3 kypca HampasiieHus noaroroBku 01.03.02 IMpukiianHas MmareMaTuka U

I/IHShO[ZMaTI/IKa

Bonpocsr:
1. O6bikHOBeHHBIE U depeHnnanbHbIe ypaBHEHHs. OCHOBHBIE OIIPEIEIICHUS.
2. Jluneitnpie aud. ypaBHeHUs n-ro mopsaka. CBOWCTBa JIMHEHHOTO au(. ypaBHEHUS #-TO
HOpSI/IKA.

3. Haiitu obmiee pemenue qudGepeHnaabsHoro ypaBHEHUSI.

y' —4y' +4y =—e**sin6x.

3aBenytomiuii kadeapoit A.M. Koukapos
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KoMIieKT TeCTOBBIX BONPOCOB U 3aJaHUi

110 JUCHUIIIIMHEC «III/I(b(bCDeHHI/IaJ'IBHBIe YPAaBHCHUA»

3aoanue 1. lnddepeHnnaibHbIM ypaBHEHUEM SIBIISICTCS YpaBHEHUE:

Dx+4=7,

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

3aoanue 2. lnddepeHnnaibHbIM ypaBHEHUEM TIEPBOTO TIOPSIKA SBISCTCS YPAaBHCHHE:

1) xy'+sinx-y=0;

2) X+sinx-y=0;

3) y'+y'sinx+y=1
4) y"+y' —2=cosx

3aoanue 3. [luddhepeHnmanbHbIM ypaBHEHHEM BTOPOTO TOPSIKA SBIISIETCS:

1) xy'+sinx-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 GyHKIHS =X SBISCTCS PELICHHEM yPABHEHUS y' =Cx

3aoanue 5. Pemiennem nuddepeHnuanbHoro ypaBHeHus 3y —xy' =0 sBIseTcsS QyHKIUS:

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

3aoanue 6. 3anumuTe MOJICTAHOBKY, UCHOIB3YEMYIO Ul MHTETPHUPOBAHUS OJHOPOIHOIO
yYpaBHEHHS.

3aoanue 7. OOmUM pelIeHHEM HEKOTOpOoro IudQepeHINaIbHOI0 YpaBHEHUs SBISETCS
byHKIMS Yy = Cx’, Toraa YacTHBIM pemieHreM 3Toro audQepeHnuanbHOro  ypaBHEHUS,
YJIOBJIETBOPSIOIIMM HayalbHbIM yciaoBusM Y(1) = 3, sBasercs:

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

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

3adanue 9. OOt HHTETpaJI HEKOTOPOTO AU HEPEHIINATBLHOTO YPAaBHEHUS UMEET BHI X* +
2
y° = C, Toraa 4acTHBIM HMHTETPaJIOM 3TOT0 Tu(h(HEepeHINATLHOTO YPAaBHEHUS, YIAOBIETBOPSIOMINM
HavaIbHBIM yciIoBusM Y(4) = -3, aBiseTcs:

1) x2+y*=4;

2) X +y*=-3;
3) x?+y?=25
4) x% +y%=7.

3aoanue 10. [uddepeHunanbHbIM ypaBHEHHEM C  pa3esSIOUIMMUCS IEePEeMEHHBIMU
ABJIIETCSl ypaBHEHUE BUA:

1) y'=1099(y);
2) y'="10)+g(y):
3) y' = f(x; y), rae dyukuus f(X; y) — OAHOPOHAS CTENICHU HOJIb;

4) y'+ p(x)y = g().
3aoanue 11. OgHopoHbIM T depeHInaTbHbIM YPaBHEHHEM IIEPBOT0 MOPsAKA ABISAETCS:

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

L Xy
3) y'= ,
)Y Ty

gy
X

X.

3aodanue 12. 3anummre BUJ HayalbHBIX ycioBui B 3anadue Komm nns auddepenumansHoro
YpaBHEHUsI BTOPOTO TOPSIKA.

3adanue 13. Pemenune ogHOpogHOro audQepeHInaIbHOro ypaBHEHHUs. MEPBOro MOpsiaKa
MOYET OBITh HAWJICHO B BHJIE:

1)y =u-v, rae U =u(X) u V= V(X) — HEKOTOpbIC HEH3BECTHBIC (DYHKITUH;
2)y=U- X, TIe U=u(X) — HeKoTopasi HeU3BeCTHAS (PYHKIIHUS;
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.

3aoanue 14. JluHeWHBIM HEOTHOPOAHBIM JUb(dEepeHIaTbHBIM ypaBHEHUEM IEPBOTO
Hopsi/IKa SBJISIETCA ypaBHEHNE BU/A:

1) y=1fx)g ()
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2)y" +p(x)y=0q(x)y";
3)y' =1(x; y), rme pynkuus f(X; y) — onHopoanas;
4) y'+ p(x)y =9g(x).

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

3aoanue 16. Pemienue nuHeiHoro auddepeHInanTsHOr0 ypaBHEHHUS MEPBOro MOpsAKa
y' + p(X)y = g(x) MOKeT OBITh HaMJICHO B BUJIE:

1)y=u-v,rae U =u(X) uV=V(X) — HSKOTOpbIC HCH3BECTHbIC (YHKIIUH;
2) Yy =U- X, rae U = U(X) — HeKoTopast HeM3BeCTHAS (PYHKIIHUS;
3)y=u+v, e U= u(X)uV=V(X) — HEKOTOpbIE HEU3BECTHBIC (DYHKIIUH;
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) y= :
)y Y

4) y’+ﬂ = xy*.
X

3aoanue 18. 3amummre ¢opmMy O0O0mEro pemeHus JUHEHHOTO  OJHOPOIHOTO
mudhepeHIMaTFHOTO YpaBHEHHS N-TO MOPSIKa ¢ TOCTOSHHBIMU KOX(UITUESHTaAMH.

3aoanue 19. OpHoponaHbIM U EpeHIMATbHBIM YpPaBHEHHUEM BTOPOTO MOpsIKa C
MOCTOSIHHBIMU KO3 (PUIIMEHTaMHU SIBJISIETCS ypaBHEHUE BUAA:

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

2) y=1(xy);

3) y'+py +ay=0;
4) y"+py'+qy = f(x).

3aoanue 20. 3anumunTe TOACTAHOBKY, MCIONB3YEMYKO Ul  PELIEHUS  JIMHEMHBIX
T depeHITHATEHBIX YPaBHEHHUI IIEPBOTO MOPSIKA?

2

3aoanue 21. Xapakrepuctuueckoe ypaBHenue K° + pk + g = 0 mmeer aBa pasiMuHBIX
nerictBuTenbHBIX KOpHS Ki u Ko, Torma oOmiee penieHue oaHOPOAHOTO UG GEpEeHITHATEHOTO
ypaBHEHHsI BTOPOTO MOPsAKa C TOCTOSHHBIMU K03 duiineHTamu y” + py’ +qy = 0 UIMEeT BHI:

1) y=Ce"" +Ce"*%;
2) Y=U- X, rae U = U(X) — HeKoTopast Hen3BecTHas (DyHKITHS,
3) y=Ce"* +Coxe;

4) y=e*(C, cos Bx + C, sin ).
3aoanue 22. Obuiee peumienne quddepeHmaIbHoro ypapaenus y” + 2y' + y = 0 HaxoauM 1o
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dbopmyre:

1) y=Cie"* +Cre?;
2) Y=U- X, rae U = U(X) — HekoTopasi Heu3BecTHas (PyHKIHS,
3) y=Ce"* +Coxes;

4) y=e*(C, cos X+ C, sin ).

3aoanue 23. 3anumuTe BUA HOPMAIBHOW CUCTEMBI AH(PepeHIINaTbHBIX YPaBHEHUH.

3aoanue 24. JluHeWHBIM HEOMHOPOIHBIM nUddEepeHIUaTEHBIM YPaBHEHHEM BTOPOTO
MOPSIIKA C TIOCTOSTHHBIMU KO3()PUITCHTaMU SBIISICTCS YPaBHCHHE BHJIA!

1) y'=1099(y);
2) y'+ p(x)y = g(x);
3) y"+py' +ay=0;
4) y"+py' +ay=f(x).
3aoanue 25. Kak noHmxaeTcs NOPsAA0K B ypPaBHEHUSAX BUJIA y(”) = f(x)
3aoanue 26. Kak HaiiTn oOmiee pemieHue JIMHEHHOTO HEOAHOPOAHOTO AU (HepeHIInaIEHOTO
YPaBHEHUsI, €CIIM H3BECTHO OJHO €r0 YacTHOE pEIIeHHE M oOlnee peleHHe COOTBETCTBYIOIIEIO
JMHEWHOTO OJTHOPOJHOTO U (HEepeHIHATEHOTO YPaBHEHUS ?

3aoanue 27. Obuiee penieHre HEOAHOPOIHOTO MU depeHINaIbHOTO YPaBHEHUS] BTOPOTO
HOPs/IKA C MOCTOSHHBIMU KO3 duimentamMu y” + py’'+qy = f(X) umeer Bux:

1) y=Ce"" +Ce"*%;

2) y(X) = Yo(X), e Yo(X) — oblree perieHne COOTBETCTBYIOIIETO OJTHOPOIHOTO YPABHEHHUS;
3) y=Ce"* +C,oxe";

4) y(X) = yn(X), T1€ Yn(X) — 9acTHOE perIeHrne HEOJHOPOIHOTO YPABHEHHS.

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

COOTBETCTBYIOIEr0 HEOHOPOIHOTO ypaBHeHUs y" — 4y’ +3y =e?*(x +7) uMeer BUJ;

1) yn(x) =e”(Ax+B);
2) ¥a(X) =e**x(Ax+ B);
3) ya(x)=e*B;

4) y,(x) =e¥*(Ax +B).

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

pEeLIeHUH, NPOXOAIIUX Yepe3 JaHHYIO TOUKY?
1) Hu omHOrO,
2) ojHO,
3) na.
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4) 0eCKOHEYHO MHOTO.

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

Bonpoch! K KOJJIOKBUYMY

1. OcHoBHble TOHATUS Teopuu UEepeHNaTbHBIX YypaBHeHHH. 3amaua Komm s
Qg QepeHnanbHOr0 ypaBHEHUsT NepBOro mnopsika. GopMysInpoBKa TEOPEMbl CYLIECTBOBAHUS U
€MHCTBEHHOCTH pelieHus 3agaun Komm.

2. JuddepeHunanbHble ypaBHEHUS NIEPBOrO MOPAIKA: ¢ pa3eIOUIMMUCS T€PEMEHHBIMH,
OJIHOPOJIHBIE U MTPUBOJISALINECS K OJJHOPOIHBIM.

3. Jlunelinble ypaBHEHUs MEPBOro Mopsjaka, ypaBHeHHe bepHyiim.

4. YpaBHEHUS B MOJHBIX AU depeHnnanax.

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.
OOt ¥ YaCTHBIN HHTETPaJIbI.

7. HduddepenunanpHple ypaBHEHHS, JOMYCKAIONINE TOHWKECHUE TIOPSIKA.

8. Jluneinwni nuddepeHIMaIbHBIA OnepaTop, €ro cBoWcTBa. JIMHEWHOE OIHOPOJHOE
maddepeHraibHOe ypaBHEHHE, CBOWCTBA €T0 PEIICHUN.

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

10. YcnoBue  nuHEHHONM ~ HE3aBUCUMOCTH  pELIEHHH  JIMHEHHOrO  OJHOPOAHOTO
¢ depeHINaTbHOTO YPaBHEHHUS.

11. JIuneitnoe ogHOpoaHOoe nupdepeHnanbHoe ypaBHeHHe. DyHAaMeHTalbHas cHucTeMa
pemenuii. CTpykTypa oOIero pemeHus.

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

13. Meron Jlarpanka BapuaIiuy MPOU3BOJIBHBIX MIOCTOSHHBIX.

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

15. JIuneiinple  ofgHOpoAHblE  OUddepeHIUaTbHble  YpaBHEHUS C  MOCTOSHHBIMHU
koa¢pdunreHTamMu (Caydail KpaTHbIX KOPHEH XapaKTepUCTUYECKOTO 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 IpeacTaBUTh B

BUJIE l//(X, y) =C)
1.1. 4xdx — 3ydy = 3x*ydy — 2xy°dx. 12. X1+ y? + yy'N1+x* =0.

13. \J4+ y?dx — ydy = x*ydy. 14. 4/3+ y*dx — ydy = x’ ydy.
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1.5. 6xdx — 6ydy = 2x*ydy — 3xy*dx.

Xy/3+ Y2dX + Y2+ x*dy = 0.
17. (ezx+5)dy +ye”dx=0.

1.9. 6xdx — 6ydy = 3x*ydy — 2xy°dx.
xmdx+ ymdy =0.

1.11. y(4+ex)dy—eX 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.
1.19. (1+ ex)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. (l+ 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— x>
1.8. V" +1=0.
yy 1_ y2
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= X2y' + xy2 + x = 0.

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

1.24. \/3+ y? ++/1—x2yy’ =0.

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

1.28.

1.30. 2X + 2xy° ++2—-x’y' =0.

3anaua 2. Haiitu o6umii naTerpan nudepeHuaabsHoro ypaBHEeHus!.

2

21. y' = R}

2

X X
2.3. y'=u.
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 = x+2y 28. Xy = 24/X* +y2 +.

2X—Y
2 3 2
293yzzg+8l+4. man:§X;£yén
X X 2y° +3X
2 2
211. Y = i-XY y 212. Xy =[2X* + Y +V.
X" —2Xy
2 3 2
zm¢/:25+6l+6. MAxyzﬁl;EE%.
X X 2Yy° +4X
;X 2xy —y? , 2 2
215. Y = . 2.16. X :Sw/x + Yy +Yy.
y 2X2— 2%y y y +y
2 3 2
2.17. 2y’:y—2+8l+8. 2.18. Xy' = 3y j10y>2< :
X X 2Yy° +5x
2 2
mayzx+fw y 220, Xy' =3\J2X* + y* +Y.
3X° —2xy
2 3 2
2.21. y’:y—2+8l +12. 2.22. Xy' = 3y 2+12y>2< :
X X 2y° 46X
2 _ 2
223y = X +2xy 3y . 224, Xy' = 2,/3x% + y* +y.
X —4xy
2 3 2
2.25. 4y’:y—2+10X+5. 2.26. xy’:gy 2+14y>2< :
X X 2y° 47X
2 . 2
zﬂ.y%:x txy V" 228. Xy' = 4\X2 +y® +Y.
X° —6Xy
2
2.29. 3y’ = y_2 1102 410, 2.30. Xy' =442Xx* + y* +.
X X
231y,:x2+2xy—5y2
o 2X% —6Xy

3agaua 3. Haiitu oOuuii naTerpan nuddepeHaaIbsHOro ypaBHEHHUS.
X+2y-3 X+y-2
P 32.y' = y

3.1. . .
y 2X—2 2X—2




33. Y =
y 3X+3
35y__x+y—2
' 3X—y—2
37y__x+y—8
' 3x-y-8
a0 V' = 3y+3
- 2x+y -1
, X—2y+3
3L Y =
313. Y = 2x5+3y5—5
X_
3ﬂ1y—;;f§:j
3ll_/-y,:x+2y1—3
X_
310, ' Sy +5
o 4x +3y -1
3m“y=X;iIZ
, 2X+Yy-3
3.y ==
295 X+9y—06
o 7X—Yy—6
321y%=2213;1
320, y' =2V =©
o 5X+4y—9
3.31 o _y*t2
T 2x+y-4

3anaua 4. Haiitu pemenue 3agaun Komu.

34y = 2Y =2
X+Yy—2
- ,_2x+y—3
X—1
- ,:x+3y+4
3X—6
310yﬁ_x+2y_3
4x—-y—-3
, X+8y-9
3.12. y' =
10x—-y-9
310y = V=8
3X+2y—7
3iayh_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
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 =
8X—y—7
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41. Y —y/x=x% y@)=0. 4.2.
y'—yctgx =2xsinx, y(z/2)=0.

43.y' +YyCoSX :%sin 2x, y(0)=0. 44

y'+ytgx=cos’x, y(z/4)=1/2.

45, y,_FyZ =x°+2x, y(-1)=3/2. 46.
1

= _y=e*(x+1), y(0)=1

Y=y =e"(x+1), y(0)

47, y’—X:xsinx, y(zjzl. 48, y’+X=sinx, y(n):i.

X 2 X T

49, y’+2—>;:x2, y(1)=1. 4.10.
2X 2x° 2

' = : 0)=—.

Y e T y(0) 3

4.11. y’—2)§(2_5y:5, y(2)=4. 4.12. y’+¥:XT+19X, y(1)=e.
, Y In x Yy 12

13y —-==-2—, 1)=1. 14 Y —==——, 1)=4.

413,y == " y(1) Y T y(1)

4.15. y’+§y:x3, y(1)=-5/6. 4.16. y’+%:3x, y(1)=1.
,2Xy , 1-2x

4.17.y—1+x2:1+x2, y(1)=3. 418. '+~ y=1 y(1)=L
, 3y _ 2

19. —=—, 1)=1. .20.

4.19 y+X 3 y(1) 4.20

y'+2xy =-2x>, y(1)=e™.
, Xy X 2 : 3

421. Y + =—, 0)=-—. 422. Y + Xy =—X, 0)=3.
y 2(1-x) 2 y(0)=3 y'+xy y(0)

2 2
23 Yy ———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. 426
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y'—ycosx=-sin2x, y(0)=3.

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

iy -9y =x(14R)fs. y(O)=0.
y'—ycosx=sin2x, y(0)=-1.
431 y'—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 y|  =0.

55. (c0s2ycos’ y—X)y =sinycosy, Y], e =7/3
5.6. (xc:os2 y— yz)y’ =ycos’y, y| =z/4
578" (dx—2xydy)=ydy, y| , =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| . =7/4.
5.11. 8(4y3 + Xy — y)y’ =1 y| _,=0.

5.12. (2In y —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. SiN2ydx = (sin2 2y —2sin’y + 2x)dy, y|X:_]/2 = /4.

5.18. (y2 +2y—x)y' =1, y|_,=0.

=16
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5.1

[{e]

. 2yﬁdx—(6xﬁ+7)dy =0, y|_,=

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

521 2(cos’ y-cos2y —x)y' =sin2y, y| . =57/4.

5.22. ch ydx = (1+ xsh x)dy, Y|X:1 =In2. -
523, (13y° = x)y' =4y, ¥,

y (y +4)dx+2xy(y +4)dy 2dy, | _ e =
525. (x+In’y—Iny)y'=y/2, y| ,=1.
5.26. (2xy+\/§)dy+2y2dx =0, ¥, =1
5.27. ydx+(2x—23in2 y —ysin 2y)dy=0, Y|
5.28. 2(y3 —y+ w)dy =dx, y|_,=

520. (2y +Xtgy—y’tgy)dy=dx, y| =
5.30. 4y°dX + (ewyh x)dy =0, vy .=

5.24.

N

= /4.

x=3/2

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

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

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

6.4. y’+4x3y:4(x3+1) ey, y(0)=L
65 Xy —y=—y° (Inx+2)|nx y(1)=1.
66. 2(y +xy)=(1+x)e™y?, y(0)=2.
6.7.3(xy'+y)=y’Inx, y(1)=3.

6.8. 2y’ +ycosx =y cosx(1+sinx), y(0)=1.
6.9. Y +4x°y = 4y2e4x(1—x3), y(0)=-1.
6.10. 3y’ +2xy = 2xy 22, y(0) =1

6.11. 2xy’—3y:—(5x2 +3) y®, y(l):]/\/i.
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6.12. 3xy'+5y =(4x-5)y"*, y(1)=L1.

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

6.15. y'—y=2xy*, y(0)=1/2.

6.16. 2xy' —3y =—(20x* +12)y°, y(1)=1/2V2.
6.17. Y +2xy = 2X°y°, y(0)=\/§.

6.18. Xy'+y=Yy’Inx, y(1)=1.

6.19. 2y’ +3ycosx =(8+12cosx)e™ y™, y(0)=2.
6.20. 4y' + X’y = (x3 +8)e‘2X y?, y(0)=1.

6.21. 8xy' —12y = —(5x2 +3) y:, y()= J2.
6.22.2(y'+Yy)=xy*, y(0)=2.

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)=L.
6.26. 2(Xy'+y)=y’Inx, y(1)
627. y'+y=xy’, y(0)=L.
6.28. y'+2ycthx=y’chx, y(1)=1/shl.
6.29. 2(y'+xy)=(x-1)e*y*, y(0)=2.
6.30. y'—ytgx=—(2/3)y*sinx, y(0)
63L Xy +y=xy*, y(1)=L1

2.

1.

3agauya 7. Haiitu oOuuii naTerpan nuddepeHaaIbsHOro ypaBHEHUS.

7.1. 3x% e’ dx +(x3 ey—l)dy =0.

7.2, £3x2 + gcos%j ox — ﬁcos%dy =0.

y Y y> oy

7.3. (Sx2 +4y? )dx + (8xy +e’ )dy =0.

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

(
(3x2y+2y+3)dx+(x +2X +3y? dy 0.

1 1 x
+— +— dx + +———
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 x?/y® )dy 0.

2
7.10. (1 +3L4jdx——2/dy:0.
X° X X

7.11.l ydx (1cosy+2yjdy 0.
X

X
7.12. +y X +| X+ dy =0.
X +y X° +y?
1

2
7.13. +Xyd 1- Xydy 0. 7.14.%—)(+2y dy =0.
X’y xy? y y
7.15. lzd Xy+1dy =0. 7.16. (xex+lzjdx—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 4 yz N yz

7.19.

e’ dx+(cosy +xe’ )dy =0.

7.20. (y° +cosx)dx +(3xy* +e” )dy =O0.

721 xe* dx+(x2yey2+ tg® y)dy =0.

7.22. (5xy2 - x3)dx+(5x2y - y)dy =0.

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

41



7.25.

7.26.

1.27.

7.2

oo

7.2

©

7.30

7.3

-

y y
(x—y)dx+(x+y)dy 0
X2 + y? '

. : 1 1
siny+ ysin y+—jdx+(xcosy—cosx+—]dy =0.
X y

1+1ex/y]dx+(1—i2ex/yjdy:0.

. 2(3xy2 + 2x3)dx+3(2x2y+ yz)dy =0.
. (3x3 + 6x2y+3xy2)dx+(2x3 +3x2y)dy =0.

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

. xdx + ydy + (xdy — ydx)/(x2 + y2) =0.

3apava 8. Jlng nanHoro nudQepeHnnaIbHOr0 YpPaBHEHHS METOAOM H30KIMH IOCTPOHUTH

MHTErPaTbHYIO KPHBYIO, IPOXOIANLyio depes Touky M .

8.1.

8.3.

8.5.
8.7.

8.9.

y=y-x°, M(% 2).
y'=2+y?, M(L 2).
y'=(y-1)x, M(1 3/2).
y'=3+y*, M(1 2).
y'(x2+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).
y'=xy, M(0, -1).

| yy’:—g, M (4, 2).

Ly '=x+2y, M(3,0)
Byy'=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(O, 5).
2X
4.y =—, M(11).
84.y 3y (1 1)
86. yy'+x=0, M(-2, —3).

88. Xy’ =2y, M(2, 3).

8.10.

812. y'=x"-y, M(L 2).
8.14. y' =xy, M(0, 1).
816. 2(y+y')=x+3, M(11/2).
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(1, 3).
829. X° —y* +2xyy' =0, M (-2, —1).830. y'=x(y-1), M(L 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,

paBHYyIO @, M 06pasyeT OCTPBIi YTl ¢ MONOKUTENbHIM Hanpasieruem ocu OY .

9.1. My (15, 1), a=25. 92. My (12, 2), a=20.
93. My (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 IICPECCUCHHUA C OCbIO a6CI_[I/ICC B OTHOLICHUH

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

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

a:b (cunras or ocu QY).

9011. My (2, —1), a:b=1:1. 912. My (1, 2), a:b=2:1.
913. My (-1, 1), a:b=3:1. 9.14. My (2, 1), a:b=1:2.
9.15. My (1, —1), a:b=1:3.

Halitn nuHMIO, MPOXOJAIIYI0 Yepe3 TOUKY Mo’ ecli OTpe30K JI000H ee KacaTelbHOM,

3aKIIFOYCHHBII MCKAY OCSAMHU 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, NPOXOIAIIYIO Yepe3 TOUKY Mo 1 00JaJaroIlyl0 TeM CBOMCTBOM, UTO B

M000H ee TOUKe M KacaTelIbHbII BCKTOp MN C KOHIIOM Ha OCH OX HMCECT MPOCKIHIO Ha OChb

OX, o6parro mporoprmonansayio abermcce Toukn M . Kosduument mponopuuoHasHOCTH
paBeH d.
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921. My (1 e), a=-12. 9.22. My (2, e), a=-2.
9.23. MO(—l, JE), a=-1. 9.24. My (2, 1/e), a=2.
925. My (L 1/e*), a=1/4.

Haiitu nunMo, IpoxXoAsiiyro 4yepe3 TOUYKY MO U 00Ja/aollyl0 TEM CBOICTBOM, YTO B

mo6oii ee Touke M kacarensusiit Bekrop MN ¢ kormom Ha ocu Oy UMEET MPOCKIIMIO Ha OCh
Oy , paBHYIO d.

9.26. My (1, 2), a=-1. 927. My (1, 4), a=2.
928. My (L 5), a=-2. 929. My (1, 3), a=—4
9.30. My (1, 6), a=3. 931. My (L 1), a=L.

3agauya 10. Haiitu oOmmee pemenne quddepeHInaILHOro ypaBHeHm{
10.1. y"xInx=y". 10.2. xy”' +y" =
103. 2xy" =y". 104, Xy" +y" =X +1.
105. tgx-y" -V’ +i—0. 106. X7y +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 + Xy’ = 10.12. Xy" +2y" =0,
10.13. (1+x )y +2xy =x°. 10.14. X°y" + x*y" =
"m " 1 " /4
10.15. Xy" —y"+—=0, 10.16. Xy" +y"+x=0.
X
10.17. thx- y" y”’ 10.18. Xy" + y" = JX.
10.19. y"tgx=y" + 10.20. y"tg5x =5y".
10.21. y"th 7x:7y”. 10.22. X°y" + X*y" = Jx.
10.23. cthx-y"—y +hi—0. 10.24. (X+1)y" +y" =(x+1).
chx

m 4

- "m " 1
10.25. (1+sinx)y” =cosx- y". 10.26. Xy" +y" = —.

Ix

2
10.27. —xy" +2y" = Z 10.28. cthxy” + y"=chx.
1029. X*y" + X’y = 4. 10.30. y" + y' = 2X.

x? +1
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10.31. (1+ X2 ) y"+2xy' =12%°.

3anaua 11. Haiitu pemenne 3agauu Komu.

111 4y°y" = y* -1, y(0 )=\/§ y’(0)=]/(2\/§).

112. y"=128y°, y(0)=1 y'(0)=8.
113. 'y’ +64=0, y(0)=4, y'(0)=2.

2
11.4. y" + 2sinycos® y =0, y(O) =0, y'(0)=
y

115. y" =32sin° ycosy, y(1)=x/2,
116. y"=98y°, y(1)=1 y'(1)=7.

11.7. Yy’ +49=0, y(3)=-7, y'(3)=-1.
118. 4y°y" =16y* -1, y(0)= J2/
11.9. y"+8sinycos’y =0, y(0)
1110, y" =72y°, y(2)=1 y'(2
11.11. y"y* +36 =0, y(0)=3,

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

11.13. 4y°y" = y* -16, y(0)=2 22, y'(0)
11.14. y" =50y°, y(3)=1 y'(3)=5.
11.15. y"y* +25=0, y( )=-—

N

11.16. y" +18sinycos’ y =0, y(0)=0, y'(0)=3.
11.17. y" =8sin’ycosy, y(1)=7/2, y'(1)=2.

1118, y' =32y°, y(4)=1 y'(4)=4.
1119 y"y* +16 =0, y(1)=2, y'(1)=2.
11.20. y”" +32sinycos® y =0,

y
1121. y" =50sin*ycosy, y(1)=7/2, y'(1)
(

11.22. y" =18y, y(1)=1, y'(1)=3.
11.23. y"y°+9=0, y(1)=1 y'(1)=3.

3
1124, y°y" =4(y"' -1), y(0)=+2, y(0)=
0

11.25. y" +50sin ycos® y =0, Y(O) =
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11.26. y" =8y°, y(0)=1 y'(0)=2.

1127. Yy’ +4=0, y(0)=-1 y'(0)=-2.
11.28. y" =2sin’ ycosy, y(1)=x/2, y'(1)=1.
11.20. y°y" = y* -16, y(0 )=2\/_, y'(0)=v2.
11.30. y' =2y°, y(-1)=1 y'(-1)=L1.

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

3anaua 12. Haiitu o6mee pemenue nuddepeHIInaIbHOT0 YpaBHEHHUS.

121 Y +3y" + 2y =1-X°. 122. y" —y" =6X° + 3X.

123 Y-y = x>+ X. 124,y —3y" +3y"—y' =2x.

125. y" —y" =5(x+ 2)2 . 126. Y —2y" +y"=2x(1-x).

127. YV +2y" +y" =x* + x-1. 128. Yy —y" =2x+3.

12.9. 3y" +y”" =6x-1. 12.10. YV +2y" +y" =4x°.
12.11. "+ y" =5x" —1. 1212. YV +4y" +4y" = x - X°.
12.13. 7y" —y" =12x. 12.14. Y" +3y" + 2y’ =3x" + 2X.
12.15. y" —y' =3x* —2x +1. 12.16. y”’ —y"=4X* —3x+2.

1217. YV —=3y" +3y" -y’ =x-3. 12.18. YV +2y" +y" =12x° —6X.
12.19. " —4y" =32 —384x°. 12.20. YV +2y" +y" =2-3%°.
1221 Y +y" =49 - 24%°, 12.22. Y" = 2y" =3x" + x— 4.

12.23. y" —13y" +12y' = x 1. 1224. YV +y" =X

12.25. " —y" =6X+5. 12.26. Y" +3y" + 2y = X* + 2x+3.
12.27. y" —5y"+ 6y’ =(x —1)2 . 12.28. y" —6y" +9y" =3x 1.
12.29. y" —13y" +12y’ =18x* —39. 12.30. YV +y" =12X +6.

12.31. Y" —5y" + 6y =6x* + 2X —5.
3anaua 13. Haiitu oGiiiee perienne M depeRIATLHONO YpaBHEHNA.
13.1. y" —4y"+5y' -2y =(16-12x)e”*
13.2. y" —3y"+2y'=(1-2x)e"
133. y" =y -y +y=(3x+7)€’
134. y" —2y"+y' =(2x+5)e’
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135. y" —3y"+4y =(18x—21)e".

136. y" —5y"+8y' —4y =(2x—5)e”.
13.7. y" —4y"+4y' =(x—1)e".

138. " +2y"+y' =(18x+21)e™.

139. y"+y"—y' —y=(8x+4)e”.

13.10. Y" =3y’ -2y =—4x-e".

13.11. y" =3y’ +2y =(4x+9)e*.

13.12. Y" +4y"+5y'+ 2y = (12x +16)e”.
13.13. y" —y"—2y' =(6x—11)e".
13.14. Y" +y"—2y' =(6x+5)e”.
13.15. " +4y" +4y' = (9x+15)e*.
13.16. y" —3y" -y +3y =(4-8x)e".
13.17. Y" —y" —4y'+ 4y =(7—-6x)e".
13.18. " +3y"+ 2y =(1-2x)e ™.

13.19. y" —5y"+ 7y -3y =(20—-16x)e™".
1320. Y" —4y" +3y' =—4x-e".
13.21. y" —5y"+3y'+9y =(32x—32)e ™.
1322. " —6Yy"+9y' =4x-¢e”.

13.23. y" —7y"+15y' -9y =(8x—12)e*.
13.24. y" —y" -5y -3y =—(8x+4)e".
13.25. " +5Yy"+ 7y +3y =(16x+20)e”.
13.26. y" —2y" -3y’ =(8x—14)e™.

13.27. y" +2y" -3y’ =(8x+6)e”.

13.28. " +6Yy" +9y' =(16x+24)e”.
13.20. Y" —y" -9y’ +9y = (12—16x)e*.
13.30. " +4y"+3y' =4(1-x)e™".

1331 " +y" -6y’ =(20x +14)e*".



3anaua 14. Haiitu oGee pemenue qudepeHaab-Horo ypaBHeHus!.

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

149. " + 6y’ +13y = e cos4x.
14.11. "+ 2y +5y =-2sin x.
y"—4y'+8y =e*(-3sinx+4cosx).
14.13. y"+ 2y’ =10€” (sin x +cos x).
14.15. y" + y = 2c0s5X + 3sin5x.

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

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

y"+y=2c0s7Xx—3sin7x.
14.23. '+ 2y +5y = —COS X.

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

142. y" -4y’ + 4y = —e*sin6x.
144, y"+y=2C0S7X+3sin7x.
14.6.

148. y' —4y' + 4y =e**sin3x.

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

1414, y" — 4y’ + 4y = e”*sin5x.
14.16. y" +2Yy'+5y =-17sin 2x.
y"—4y'+8y =e*(3sinx+5co0sx).
14.20.

14.22.

14.24.

14.26. Y — 4y’ + 4y =e** sin4x.
14.28. y"+ 2y +5y =10cos X.

14.29. "+ Yy = 2C0s4x +3sin4x. 1430. y"—4y'+8y =e*(—sinx+2c0sx).

14.31. Y — 4y’ + 4y =e*sin6x.

3agaua 15. Haiitu o6mee pemenne nuddepeHInanrsHOT0 ypaBHEHUS.

15.1. y"—2y'=2ch2x.
152. Y"+y=2sinXx—6Cc0osX + 2¢e”.

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

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

156. Y" —y' =10sinx+6cosXx +4e”.
15.7. y" —4y'=16ch4y.

48



158. " +9y = —18sin3x —18e™>.

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

15.11. " +16y =16c0os4x —16e**.

15.12. Y" -9y’ = —9e>+18sin 3x —9cos 3x.
15.13. y"'—y'=2chx.

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

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

15.17. Y" + 36y = 24sin6x —12Cc0s6X +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 +Sin 6x).
15.22. " +4y' =16sh4x.

15.23. y" + 64y =16sin8x —16c0s8x — 646"
15.24. Y" — 49y’ =14e™—49(cos7Xx +sin7x).
15.25. y" +5y" =50sh5x.

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

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

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

3anaua 16. Haiitn pemennue sagamu Komm,
161 Yy +7°y=n’/coszx, y(0)=3, y'(0)=0.

162,y +3y' =9¢%/(1+e¥), y(0)=In4, y'(0)=3(1-In2).
16.3. y"+4y=8ctg2x, y(z/4)=5 y'(z/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 =9e”/(1+e™), y(0)=0, y'(0)=0
166. Y+ 7’y =n’[sinzx=1, y(Y2), y'(Y2)=r°/2.

1 1
7.y = : =2, y'(0)=0.
wory +7r2 Y 7Z'2COS(X/7Z') ¥(0) v'(0)
-3X
168. y" -3y = = y(0)=4In4, y'(0)=3(3In4-1).

169. y'+y=4ctgx, y(z/2)=4, y'(7n/2)=

1610. ' ~6Yy'+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'(7/6)=3x/2.

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

16.14. y”—y':e‘x/(2+e‘x), y(0)=In27, y'(0)=In9-1.

16.15.y" +4y =4ctg2x, y(z/4)=3, y'(n/4)=

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

16.17. y”—6y’+8y=4e2x/(1+e Y O):O.
16.18. y" +16y =16/sin4x, (7z/8):3 y (7z/8)

16.19. " +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.

16.21.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=¢e" /(2+e ) y(0)=0, y'(0 )_
16.24. Y +4y =4/sin2x, y(z/4)=2, y (”/4)
16.25. "+ 4y =4/cos2x, y(0)=2,

y'(0)=0
1626. Y+ Y =€*/(2+¢*), y(0)=In27, y'(0 ) 1—1Ino.
16.27. Y'+y=2ctgXx, y(7/2)=1 (72/2)

1628. y" 3y’ +2y =1/(1+e™), y(O)_1+2In2, y'(0)=3In2.
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16.30. Y"+y =1/sinx, y(z/2)=1, y(ﬁ/2) 7z/2

y'(0)=0

16.29. Y —3y'+2y = e/(1+e ) y(0)=
1,

16.31. Y"+y=1/cosx, y(0)=

(0)

0.
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5. Metoguyeckue MaTepuaJbl, ONpeae/sioue NPoueIypbl OHeHMBAHUS KOMIIeTeHIMH
5.1 Kputepuu oneHnBaHusl KOJUIOKBHYMA.

OneHka «OTJIMYHO» BBICTABISETCS 3a TIIYOOKOE 3HaHWE TIPEIYyCMOTPEHHOTO MPOTpaMMOi
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 MOCTABIIEHHBIE BOITPOCHI.

OneHka «ya0BJIeTBOPUTEIbHO» — 3a 00Illee 3HAHHE TOJBKO OCHOBHOIO MarepHasa, 3a OTBETHI,
coJiepiKallie HETOYHOCTH WM €1a00 apryMEHTHUpPOBaHHBIE, C HapYIIEHHUEM I10CJIEI0BATEIbHOCTU
U3JI0’KEHUS MaTepuana.

OlLeHKa «Hey/AOBJIETBOPUTEJIbHO» — 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 TectupoBanumn 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 TIIYOOKOE 3HaHWE TMPEAYCMOTPEHHOTO MPOTrpaMMOi
MaTepHuaia, COJAEPKAIIEerocsi B OCHOBHBIX M JOMOJTHHUTEIBHBIX PEKOMEHIOBAaHHBIX JIUTEPATypPHBIX
HMCTOYHHMKAX, 32 YMEHUE YETKO, JIAKOHMYHO U JIOTMYECKU TMOCJIEAOBATEIbHO OTBEYaTh Ha
MOCTaBJICHHBIE BOMPOCHI, 32 YMEHHUE aHATU3MPOBATh HM3ydaeMble SBJICHHUS B HMX B3aUMOCBSI3U U
JUAJIEKTUYECKOM pa3BUTUHU, MPUMEHSATH TEOPETUUYECKHUE MOJIOKEHUS IPU PEIICHUH MPAKTHUYECKUX
3azad.
OneHka «Xopomo» — 3a TBEpAOE 3HAHME OCHOBHOTO (MPOTpaMMHOIO) MaTepuana, BKIouas
pacyeTsl (Ipu HEOOXOIUMOCTH), 3a TPaMOTHBIE, 0O€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 c1abo apryMEeHTHPOBAHHBIE, C  HapyIICHUEM
MOCIIE0OBATEIHPHOCTH M3II0KEHUS MaTepuala, 3a ciadoe MPUMEHEHHE TeOPEeTUYECKUX MOJOKEHUM
P PEIICHUU TTPAKTUUECKHX 3a/1a4.
OuLeHKa «Hey/IOBJIETBOPUTEJIbHO» — 33 HE3HAHWE 3HAYUTENIBHOW YacTU MPOrPaMMHOIO
MaTepHuaia, 3a CYIIECTBEHHBIE ONIMOKM B OTBETaX Ha BOIPOCHI, 32 HEYMEHUE OPUEHTHPOBATHCS
B pacuerax, 3a HE3HAHHE OCHOBHBIX MOHATUN JUCIUTIIIMHBI.

5.4. Kputepuu onieHMBaHUs pacyeTHO-rpaduyeckoii padoTbl

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

75%-90% xoporio

60%-75% yIOBIETBOPUTEITHHO

MmeHee 60% Heyn0BIETBOPUTEIID
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