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1. EJIM OCBOEHMA JTUCIUAITJIMHBI

Lenssmu ocBoeHus qucHUILTHHEL «/luddepennuansapie ypaBHEHU» SIBISFOTCS:
- (opmupoBaHue 3HAHUN 110 OOBIKHOBEHHBIM TU(PEepeHIINATBHBIM YPAaBHEHUAM, HEOOXOJUMbIX
IS peIlIeHNns 3a/1a4, BO3HUKAIOIINX B IIPAKTUYECKOMN JIESTEIbHOCTH;
- Ppa3BUTHE KaK aHAJTUTUYECKOT0, TAaK U TE€OMETPUUYECKOTO MBIIIJICHHUS;
- pa3BHUTHE JOTMYECKOTO MBIIIJICHUS 1 MATEMAaTHUECKON KYJIbTYPHI;
- 000011IeHe U pa3BUTUE OCHOBHBIX MOHATUN MaTeMaTHYECKOTO aHAN3a.

HpI/I 3TOM 3adauamu JUCIHHITIIIMHBI ABJISAKOTCA:

- BBIpa0OTaTh MpPAaKTHUYECKHE HABBIKKM B PEUICHHHM W MCCIENOBaHUHU IU(QepeHIInambHbIX
YpaBHEHHH ONUCHIBAIOIIUX IBOIIOLMOHHBIE IPOLIECCHI B Pa3IMUHBIX 00JACTAX €CTECTBO3HAHMSL.

2. MECTO JUCIIATIJIMHBI B CTPYKTYPE OBPA3OBATEJIbHOI ITPOI'PAMMBI

2.1. Iucuumuinaa  «/luddepennmanbapie ypaBHEHHS» OTHOCHTCS K 4acTH, (popMUpyeMOi
ydacTHUKaMU 00pa3oBaTeNbHBIX OTHOIIEHUH bioka 1. Jlucuurninasl (MOIyn), B KIMEET TECHYIO
CBSI3b C JPYTUMHU JUCLUILTUHAMH.

2.2. B Tabnume TpUBEACHBI MPEAIMISCTBYIONINE W  MOCIHEAYIOIUE JUCIUIUIMHEI,
HampaBlieHHblE Ha (OPMUPOBAHHE KOMIETEHLMH IUCLMILUIMHBI B COOTBETCTBUU C MAaTpHIIEH
kommnerenuuit OI1.

IIpeamecTByomue 1 Nocjaeay0UAe TUCHUININHBI,
HanpasBJieHHbIe HA ()OPMHUPOBaAHUE KOMIIETEHIUIA

Ne
y [IpenmecTByromuye TUCUUATLINHBL [Tocnenyromue qUCHUIITIUHEI
I/
1. | YncneHHsle METOIBI OnTumanbHOe ynpasJieHHe
2. MareMatnyeckuii aHaIus3 Teopus NpUHATHA peLIeHUH
3. HNHTemiekTyanbHble CUCTEMBI




3. INIAHUPYEMBIE PE3YJIBTATbI OBYUYEHUSA

[Inanupyemble  pe3ynbTaThl OCBOCHHsI oOpaszoBarenbHOM mporpammbl  (OIl) —
KOMIIETEHIIMH OOYYaIOIIUXCsl OMpeNeNsoTcsl TpeOOBaHUSIMU CTaHIapTa IO HAMpaBICHHUIO
noaroroBku 01.03.02 IMpuknannas mareMatuka U HHGOpMaTUKa U (HOPMHUPYIOTCS B COOTBETCTBHH

¢ matpuueit komnerenuuid OI1

No Homep/ HaumenoBanmue B pe3ysabTare u3y4eHusi AMCUUNIMHBI
o/ HHJIEKC KOMIIeTEeHIIUN o0yuarumecs 10/KHbI:
o | KOMIIEeTeHIH (114 ee YacTH)
"
1 2 3 4
) OIIK-1 Criocoben npumenaTs | OIIK-1.1 O6magaeT 6a30BBIMH 3HAHUSMH, TI0-

(dyHIaMEHTaIbHbIE 3HAHUS, | JIyYEHHBIMH B 00JACTM MAaTEMaTHYECKUX U
MOJlydYeHHble B 00acTu | (MJIM) ECTECTBEHHBIX HAYK
MaTreMaTH4ecKuX W (WJIH)

ectecTBeHHBIX  Hayk, u | OIIK-1.2 Hcmome3yer B mpodeccrnoHaIbHOM
WCIIOJIb30BaTh ux B | ICATCNILHOCTH  3HAHUSA, IOJYyYCHHBIC B
pohecCHOHANBHOM obmactu MAaTeMaTUYECKUX u (nn)
JIESITEITBHOCTH €CTECTBEHHBIX HAYK

OIIK-1.3 OcymecTBiseT BBIOOP METOIOB pe-
IIeHHA 33729 IpopeCCHOHATLHON AeITeIbHO-
CTH Ha OCHOBE TECOPETHUCCKHX CBEICHUI




4. CTPYKTYPA U COAEPKAHUE JUCIUIIJIMHBI

4.1. OFbEM JUCIHUNIJIMHBI U BUJbl YYEBHOU PABOThHI

Buj yueOHoit padoThI Bcero yacos Cemectp
Ne 6
4acoB
1 2 4
AyIUTOpHAsi KOHTAKTHas1 padora 126 72
(Bcero)
B ToMm uncne:
Jlexumu (JI) 18 18
[Ipaktrueckue 3ausatus (113), 36 36
Cemunapsi (C)
JlabopaTtophsbie padoTsI (JIP)
KoHnTakTHasi BHeayuTOPHasA 2 2
pabota, 6 mom uucne:
NuauBuyaabHbIE U TPYNIIOBBIE 2 2
KOHCYJIbTAIIUN
CamocTrosiTesibHAsi padoTa 61 61
(CPO)" (Bcero)
Pacuemno-epaguueckue pabomor (PI'P) 20 20
ITlooeomosexa x sansmusam (I113) 20 20
IToaroroBka k TECTOBOMY KOHTPOJIIO 15 15
IToaroroBka K KOJUIOKBUYMY 6 6
IIpomexyToun | sx3amen (J) I(27) 2(27)
asl aTTecTalus | B TOM YHCJe:
ITpuem 7k3., yac. 0,5 0,5
Koncynpramus, 2 2
yac.
CPO, yac. 24,5 24,5
HUTOIO: 4acoB 144 144
Oomasn
TPYA0EMKOCThH | 3a4. e]l. 4 4




4.2. COAEP KAHUE JUCHUIIJINHbI

4.2.1. Pa3gesnl (TeMbl) IMCUUILUINHBI, BUIbI Y4eOHOM JeSITeJJbHOCTH M (POPMBI KOHTPOJIA

Buabl yueOHoI1 1eATeJIbHOCTH,
Ne BKJIIOYAsl CAMOCTOATEIbHYI0 ®opmbI
H; HanmenoBanmue pa3sjiena padoTy o0y4arommuxcs TeKyluei u
I AUACTUTLTHHBI (B yacax) NMPOMEKYTOYHO
1 P | m3 CP | Bcer | ii arTecranuu
0) 0
1 2 3 4 5 6 7 8

Cemectp 6

1. | AnddepennuaibHbie 6 8 18 32 | KomnokBuym,
YPaBHEHUs IEPBOro MOPSIAKA.

pacyeTHo-
rpadudeckas
pabota (PT'P),
TECTOBBII
KOHTPOJTb.

2. | Juddepenunanbubie 4 8 18 30 | KomiokBuym,
YPaBHeHHS BbICIIMX pacueTHo-
NOPSI/IKOB. rpaduueckas

pabora (PI'P)
TECTOBBII
KOHTPOJIb

3. | JIuneiinble 4 8 18 30 | KomiokBuym,
auddepeHuuaIbHbIE pacyeTHo-
YPABHEHHS BTOPOT0 MOPAIKA. rpaduyeckas

pabora (PI'P)
TECTOBBII
KOHTPOJIb

4. | Cucremsl 4 4 7 15 | KonTposabHble
audPepeHInAIBHBIX BOIIPOCHI,
YPaBHEHMUI. pacuyeTHo-

rpadudeckas
pabora (PT'P)
TECTOBBIM
KOHTPOJIb

5. | KontakTHass BHeayIMTOPHasA 2 WHJUBUTyallbH

pabora bIC U
IpyMIOBLIE
KOHCYJIbTAIIMHN

6. | IIpomesxkyTouHas aTTecTanus 0,5 | Ox3ameH

HToro yacos B 6 cemecTpe: 18 36 61 144

Bcero yacos: 18 36 61 144




4.2.2. JIeKIIHOHHBIH KYPC.

Ne
n/n

HanmeHnoBanue TeMbl
JeKIHUH

Conep:kanue JeKuuu

Bcero
4acoB

1

2

3

Cemectp 6

1.

JAudppepenuuaibHbie
YPaBHEHHUs IEPBOI0
NopsAKa.

OcHoBHBIE NOHATHUS Teopum
aupPepeHIUAIBHBIX  YPaBHEHHUI.
3anaga Ko TUTST
g epeHnanTbHOTO ypaBHEHUS
nepBoro mnopsaka. DopmyaupoBka
TEOPEMBI CYyILIECTBOBAHUS u
€IMHCTBEHHOCTH DELIEHUs 3aJauu
Komm.

JAudpdepennuaibubie  ypaBHeHHS
NepBoro nopsiAKa: c
pa3aesaomUMUcs MePEMEHHBIMU,
OIHOPOJHBIE U MPUBOASAIIMECS K
OJTHOPOJIHBIM.

JIuHeiiHbIe ypaBHEHUS] TEPBOIO
nopsiaika, ypapnenue bepnysuiu.
YpaBHeHus B MOJTHBIX
mudepeHnuanax.

IIpubankeHHoe  HMHTErPUPOBAHME
AupdepeHINATBHBIX  YPAaBHEHUI
NepBoro NopsiAKa MeTOI0M
H30KJIHH.

JAudppepenuuaibHbie
YPABHEHHs BbICIIHNX
MOPA/IKOB.

JAudpdepennuaibubie  ypaBHeHHS
BbICHIUX NOPsAAKOB. 3agaya Komm.
®opMynHMpoBKa TEOPEMBI
CYILIECTBOBAHUS M €IWHCTBEHHOCTHU
pemenust 3agaun Komm. OOmee u
yacTHoe pemreHus. OOImMii ¥ YaCTHBINA
HUHTErpaJIbl.

JAnddepennuanbubie ypaBHEeHHS,
AOMYCKAKIIME MOHUKEHNEe
nopsiAKAa.

Jlunetinpii tuddepeHnnanbHbINA
orepaTop, ero cBoicTna. JInneliHoe
onHopoaHoe nuddepeHmanbHOe
ypaBHEHUE, CBOMCTBA €r0 PEIICHUIA.
JInHEeHO-3aBUCUMBIE W JIMHEWHO-
HE3aBHCHUMBIE CUCTEMBI  (DYHKIIHIA.
HeoOxomumoe  yciioBue — JIMHEHHOM
3aBHCHUMOCTH CHUCTEMBbI (DYHKIIUHA.
VYcnoBue JIMHEMHOM HE3aBUCHUMOCTH
pelICeHU JIMHEMHOTO OJHOPOIHOTO
g QepeHInanbHOT0 ypaBHEHHSL.




JInneitnoe OJHOPOZHOE
nudepeHnnaibHoe ypaBHEHHE.
DyHIaMEeHTaIbHAs CUCTEMA PEIICHUN.
CtpyKTypa 00111ero penieHusl.
JInneitnoe HEOTHOPOIHOE mud.
ypaBHenue.  Ctpykrtypa  obmiero
peLIeHus.

Meton Jlarpanxa BapHaIu
IIPOU3BOJIbHBIX MOCTOSIHHBIX.
JInnelinble OZHOPOHBIE
middepeHranbHble  ypaBHEHHS ¢
ITOCTOSITHHBIMH K03 dumeHTaMu
(cmyuait IIPOCTBIX KOpHEHN
XapaKTePUCTUYECKOTO YPaBHEHHUS).
JInnenbie OIHOPOIHBIE
muddepeHnnaibHble  ypaBHEHUS C
MIOCTOSIHHBIMH Ko unneHTamMu
(cmyuait KpaTHBIX KOpHei
XapaKTepUCTUYECKOT'O YPaBHEHHUS ).
JInnelinble HEOJTHOPOJIHbIE
middepeHranbHble  ypaBHEHHS ¢
ITOCTOSITHHBIMH K03 duLIHEeHTaMH.
Merox nmogodopa.

JInneiinbie
aup@epeHnuaIbLHbIE
YPaBHEHHs BTOPOro
NopsAKa.

[IpeobpazoBanms ypaBHEHU "
CBOMCTBA UX pELICHUN

[TocTpoenue penieHus JUHEUWHOTO
ypaBHEHUsI B BUJE CTENEHHOTO psja.
YpaBHenue Dupu.

Cucrembl
nuddepeHuAIbHBIX
YPaBHEHHIA.

CucTeMbl TMHEWHBIX Q. YpaBHEHUH.
3amaua Komn.

Pemennie oAHOPOJHOIO MaTPUUHOTO
YPAaBHCHHUS.

NmMmnynecHass  marpuna.  Pemienue
HEOJTHOPOJHOTO MaTpUYHOTO
YPaBHEHHSI.

Jlunelinbie cucteMbl nud. ypaBHEHHUI
C MOCTOSTHHBIMH KO3 (PHUIIMEHTAMH.

HToro yacos B 6 cemecTpe:

18

Bcero uacos:

18

4.2.3. JIabopaTOpHbI NPAKTHKYM.
He npennonaraercs.

4.2.4. IlpakTyeckune 3aHATHSA

Ne HaunmenoBanue u
HaumenoBanue pa3aesna
n/ coJep:kaHue npakTudeckoro | Bcero uacos
AMCHMILINHBI
1| 3aHATHSA
1 2 3 4
Cemectp 6
1. | Anddepennuaibubie OcHOBHbBIE TOHATHA Teopuu | 8




YPABHEHHS NIEPBOr0 NMOPSAKA.

Au(ppepeHnnaIbHbIX
ypaBHeHuii. 3agada Komm s

Qg depeHranbHOTo
yYpaBHEHHs TIEPBOTO MOPSAKA.
dopmyupoBKa TEOPEMBbI
CYIIECTBOBAHHS u
€/IMHCTBEHHOCTH peleHus
3agaun Komn.
JAudppepennuaibubie
YpPaBHEHHA NepBoro

NMOPAAKA: C PA3ACIAIOLUMUCS
IIEPEMEHHBIMH, OJHOPOIHBIE U
IIPUBOASAILIMECS K
OJTHOPOJIHBIM.

JInneiinble YPaBHEHHUSA
1epBoro MOpPsAAKA,
ypaBHeHue bepnyJiu.
YpaBHeHust B MMOJTHBIX
muddepeHmanax.
IIpubianxkennoe
HHTEerpUpPOBaHHE
au(pepeHnaTbHBIX
YPaBHEHUIl IEPBOro MOPAIKA
METO0M H3O0KJIMH.

JAnddepennuanbubie
YPaBHEHUS BBICHIUX NMOPSIKOB.

JAnddepennuanbubie

YPABHEHHUA BBICIINX
nopsiakoB. 3amaya Komm.
DopMyIMpoOBKa TEOPEMBIL
CYyILLIECTBOBaHMS u
€JMHCTBEHHOCTH peleHus

3amaun  Komm. OOmee wu
gacTHOoe pemieHus. OOmmii u
YaCTHBIA UHTETPAJIbI.
JAudppepennuaibubie
YPaBHeHH, J0MyCKaIOLIHe
NMOHUKEHUE MOPSIKA.
JIunennbIit
nuddepeHranbHbIN
omnepaTop, €ero CBOMCTBaA.
JIuneiiHoe OTHOPOAHOE

nuddepeHnraIbHOe
ypaBHEHUE, CBOMCTBA €ro
[S11(S517178
JIuHeiHo-3aBUCUMBIE u
JIMHEHHO-HE3aBUCHMBbIE
CUCTEMBI (byHKUIMH.
Heobxoaumoe YCJIOBHUE
JIMHEUHOMN 3aBUCUMOCTHU
CUCTEMBI (DyHKITHA.

Ycnosue JINHEHOM

HE3aBHCUMOCTHU peLICHHIT




JIMHEWHOT O OZHOPOIHOTO
nudepeHIanTbHOTOo
YpaBHEHHUS.

JIuneiinoe OJHOPOJHOE
muddepeHnranbHoe
ypaBHeHue. DyHaameHTaabHas
cucrema pemeHuid. CTpykrypa
0011Iero peneHusl.

JluneitHOe HEOTHOPOAHOE .
YpaBHEHUE. Ctpykrypa
00IIeTo perieHus.

Meton Jlarpawxka Bapuanuu
IIPOM3BOJIBHBIX MIOCTOSIHHBIX.
JIuneiinpie OZHOPOHBIE
muddepeHmanbHbIe
YpaBHEHUS C TOCTOSHHBIMHU
k03 punmenramu (cmyuait
IIPOCTBIX KOpHEHN
XapaKTepUCTHUUECKOTO
yYpaBHEHUS).

JIuneitnbpie OIHOPOIHBIE
nuddepeHraIbHbIe
YPaBHEHUS C IOCTOSHHBIMH
KO3 duIMEeHTaMH (cmyuait
KpaTHBIX KOpHEH
XapaKTepUCTHYECKOTO
YpaBHEHHUS).

JInneiinpie HEOJHOPOJIHbIE
muddepeHmanbHbIe
YpaBHEHUS C TOCTOSHHBIMHU
K03 punmenramu. Meton
noadopa.

3. | JIuHeliHbIE
nuddepeHnuaabHbIE
YPaBHEHUSI BTOPOr0 MOPS/AKA.

3.1. [IpeobpazoBanus
YpaBHEHUH M CBOWCTBA HX
peleHuit

3.2. lTlocTtpoeHue peuieHus
JUHEHHOTO YypaBHEHUS B BUJIE
CTENEHHOT0 psijia.
3.3.YpaBHeHnue Diipu.

4. | Cucrembl nuddepeHnnaIbHbIX
YPaBHEHHIA.

Cuctembl TUHEHHBIX TU.
ypaBHeHuH. 3aaya Komm.
Pemienne oqHOPOHOTO
MaTPUYHOTO YPaBHEHHUS.
NmnynbcHas Marpuiia.
Pemenue HEOJHOPOIHOTO
MaTPUYHOI'O YPaBHEHHS.
Jluneiinple cHUCTEMBI .
YPaBHEHUH C MOCTOSHHBIMU
K02 punmenTamu.

HToro yacos B 6 cemecTpe:

36

Bcero yacos:

36

10



4.3. CAMOCTOATEJIBHAS PABOTA OBYYAIOILIETI'OCH

Ne
n/n

HaumenoBanue pa3aesa
JMCHUILIMHBI

Bunni CPO

Bcero uacos

1

2

3

4

Cem

ecTp 6

1.

JuddepenunanbHbie
YPaBHEHHs NEPBOro MOpPsAKa.

1.1

IloaroroBka K 3aHATUIM

(113).

1.2

[ToaroroBka K KOJIIOKBHYMY.

Pacuerno-rpaduueckas
pabota (PI'P)

1.3

IToaroroBka K 3aHATHAM
(I13).

PacuetHo-rpaduueckas
pabora (PI'P)

1.4

IloaroroBka K 3aHATUIM
(I13).

[ToaroroBka K KOJUIOKBUYMY.

IToaroroBka k
TECTUPOBAHUIO

PacuetrHo-rpaduueckas
pabora (PI'P)

JudpdepenunanbHbIe
YPABHEHHS BBICIIHMX
NMOPA/IKOB.

2.1

IloaroroBka K 3aHATUIM
(I13).

B

2.2

[ToaroroBka K KOJIIOKBHYMY.

PacuetrHo-rpaduueckas
pabora (PI'P)

23

IloaroroBka K 3aHATUIM

(I13).

PacuetHo-rpaduueckas
pabota (PI'P)

24

HO,Z[TOTOBKB. K 3aHATUAM
(113).

[ToaroroBka K KOJIIOKBHYMY.

IloaroroBka K
TECTUPOBAHUIO

PacuerHo-rpaduueckas
pabota (PI'P)

11



3. | J/Iunelinblie
au¢pdepeHunaTbHBIE

YPABHEHHS BTOPOI0 MOPSAIKA.

3.1

HO,Z[TOTOBKB. K 3aHATUAM
(113).

Pacuerno-rpaduueckas
pabota (PI'P)

3.2

[ToaroroBka K KOJUIOKBUYMY.

Pacuerno-rpaduueckas
pabota (PI'P)

33

IToaroroBka K 3aHATHAM
(I13).

IloaroroBka K
TECTUPOBAHUIO

Pacuerno-rpaduueckas
pabota (PI'P)

4. CucremMbl
auddepeHINATBHBIX
YPaBHEHHUIi.

Hroro yacos B 6 cemecTpe:
Bcero yacos

4.1

HOI[FOTOBKa K 3aHATUAM
(113).

4.2

IToaroroBka k KOJUIOKBUYMY.

Pacuerno-rpaduyeckas
pabora (PT'P)

4.3

HOI[FOTOBKa K 3aHATUAM
(I3).

Pacuerno-rpaduueckas
pabota (PI'P)

4.4

TloaroroBka K 3aHATUIM

(113).
HO,Z[TOTOBKB. K KOHHOKBI/IYMY.

IloaroroBka k
TECTUPOBAHUIO

Pacuerno-rpaduueckas
pabota (PI'P)

61

61
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S. HHEPEYEHD YYEBHO-METOJAUYECKOI'O OBECIIEYEHMUA AJIA
CAMOCTOATEJBHOU PABOTHI OBYYAIOIIUXCHA ITO AUCHUIIJINHE

5.1. MeToanyeckue yKa3zaHus JAJisl IOATOTOBKHU 00y4alolMXcsl K JEKIHOHHBIM 3aHATHAM

JIeKMU COCTaBIISIIOT OCHOBY TEOPETHUYECKOro O0yUYeHHs U JAI0T CUCTEMAaTU3UPOBAaHHbIE
OCHOBBI HayYHBIX 3HaHWH MO JAMCLUUIUIMHE, PACKPBIBAIOT COCTOSIHUE U MEPCHEKTHUBBI Pa3BUTHUS
COOTBETCTBYIOILIEH 00JacTH HayKd, KOHLUEHTPUPYIOT BHHMaHHE OOydarolMxcs Ha Hauboiee
CJIOKHBIX U Y3JIOBBIX BOIPOCAX, CTUMYJHUPYIOT UX aKTUBHYIO MO3HABATEIbHYIO NEATEIBHOCTD U
CIOCOOCTBYIOT (POPMHUPOBAHUIO TBOPUECKOTO MBIIUICHUS.

BenymuM MeronoM B JIEKIIMM BBICTYNAET YCTHOE H3JIOKEHHE y4eOHOro marepuana,
COIIPOBOXKAAIOIIEECS UCIIOJIB30BaHNE MYJIbTUMEINA allllapaTyphbl.

Jlexuust siBRsieTCS UCXOAHOU (POPMOIT Bcero yueOHOTo Tpoliecca, UrpaeT HapaBIISIFOILY IO
U OpPraHU3YIOLIYI0 pPOojb B CaMOCTOSTEIbHOM M3Y4YEHUH NpeamMeTa. BaxHeimas poib JEKIUH
3aKJIF0YAETCs B JINYHOM BO3JEHCTBUM JIEKTOPA HAa ayJUTOPHIO.

OcHoOBHas uAaKTHYecKas 1eJb JIEKIUHU - 00ecreueHue OpUEHTUPOBOYHOM OCHOBBI JUIS
JaJIbHENIIero ycBOeHHs YyuyeOHoro wmatepuana. IlocTpoenune nexkuuid 1O JUCIHUILIMHE
«Iuddepennmanbable  ypaBHEHUS» OCYIIECTBISAETCS ~ HAa OCHOBE NPUHIMIIOB Hay4YHOCTH
(npeanosnaraeT BOCIUTAHUE JAUAJIEKTUYECKOTO MOAX0/a K M3y4aeMbIM IpeIMEeTaM U SIBICHUSM,
JMAJIEKTUYECKOTO MBIIIIeHUs, ((OpMUPOBaHNE MPAaBUIBHBIX MPEJICTABICHUM, HAyUYHBIX MOHATUI
Y YMEHHsSI TOYHO BBIPA3UTh UX B OTIPE/ICTICHUSAX U TEPMHUHAX, IPUHATHIX B HAYKE)

Ha nexkumsax packpbIBalOTCS OCHOBHBIE TEOPETUYECKHE ACIEKThI, MPUBOAATCS NMPUMEPHI
peanu3anuy Ha IPaKTHUKE, OCBEIIAETCS IOCTUTHYTHIN YPOBEHb (OpMalIU3allui IS TENIbHOCTH 110
aBTOMATH3ALIUU ITPOLIECCOB.

Creunguryeckoil uyepToll M3y4eHHs [JaHHOTO Kypca SIBISETCS TO, YTO MPHOOpEeTeHue
YMEHUH M HaBBIKOB pabOThl HEBO3MOXKHO 0€3 CHUCTEeMaTHYECKOW TPEHUPOBKH, KOTOpas
OCYIIECTBIISIETCS HA MPAKTUYECKUX 3aAHATHAX.

OcHOBHOE BHUMaHHME B JIEKIMM COCPEIOTAYMBAETCA Ha TJIyOOKOM, BCECTOPOHHEM
PacKpbITUU TJIaBHBIX, Y3JIOBBIX, HAauOOJEE TPYJHBIX BOIIPOCOB TEMbI. YK€ Ha Ha4aJIbHOM dTare
MOJITOTOBKH JIEKIIMU PELIAETCS BOIPOC O COOTHOLLICHUH MaTePHaIOB yUeOHUKA U JICKLIUH.

Jig Toro 4roObl JeKkHMs uisi oOydaromierocs Oblia MPOAYKTUBHOW, K HEW HaIo
roroBUThCS. [10Ar0OTOBKA K JIEKIIMK 3aKJIFOUAETCS B CIEAYIOIIEM:

- Y3HATh TEMY JIEKIUH (110 TEMAaTUYECKOMY IUIaHy, [0 UH(pOpMAaILMK JIEKTOpa),
- IPOYUTATh YUE€OHBII MaTepual Mo yueOHUKY U yU4eOHBIM [TOCOOUSIM,

- YSICHUTBh MECTO M3y4aeMOU TeMbI B CBOEH NMpOoeCcCHOHATbHON OATOTOBKE,
- BBIMMCATh OCHOBHBIE TEPMUHBI,

- OTBETUTh Ha KOHTPOJIbHBIE BOIIPOCHI 110 TEME JIEKLIUHY,

- YSICHUTB, KaKue yueOHbIe 3JIEMEHTHI OCTAJIUCh HESICHBIMH,

- 3aMKcaTh BOIPOCHI, KOTOPBIE MOKHO 33/1aTh JIEKTOPY Ha JIEKIUH.

B Xozme NeKUMOHHBIX 3aHATUH OOydYaromuiicss IOKEH BECTH KOHCHEKTHPOBAHUE
yueOHoro Marepuana. OOpamaTh BHUMaHME Ha KaTeropuu, (pOpPMYJIUPOBKH, PACKPHIBAIOILIUE
CoJiepKaHWe TeX WJIM MHBIX SIBIEHHH U TPOLECCOB, HAayuyHbIe BBIBOJBI U TPAKTHYECKHUE
PEKOMEHIalliY, MOJIOKUTEIbHBIA ONBIT B OPaTOPCKOM HCKyccTBe. JKelaTelbHO OCTaBUTH B
pabounx KOHCIEKTaxX MOJsi, Ha KOTOPBIX JeJlaTh NMOMETKU U3 PEKOMEHJOBAHHOW JIUTEPaTYpHl,
JOTIOJIHAIOIIME MaTepuall MPOCITYIIaHHOM JIEKIMH, a TakXke MOJAYEpKUBAIOUINE O0CO0YI0
BaXHOCTb T€X WJIM UHBIX TEOPETHUYECKHX IMOJIOKEHUN. 3aaBaTh MPENoAaBaTEN0 YTOUHSIOMNE
BOIPOCHI C II€JIbIO YSICHEHUS TEOPETUYECKUX MTOJIOKEHUN, pa3pelIeHHs] CIIOPHBIX CUTYalIUM.

VYka3aHus 110 KOHCIIEKTUPOBAHUIO JICKIU:
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- HC HYKHO CTApaThCA 3alncaTb BECb MaTCpHral, OSBy‘IGHHBIfI npenoaaBaTeJICM. Kak
IIpaBHJIO, JICKTOPOM JCIAIOTCA aKIICHTHI Ha KIIFOYCBBIX MOMCHTAX JICKIUU JJIS1 HaYajla
KOHCIICKTUPOBAHUS;

- KOHCIICKTUPOBAHUC HCO6XO,Z[I/IMO HA4YMHATH ITOCJIE OTJIallleHUeM TJIaBHON MBICIH
JICKTOPOM, ICPEa HAYaJIOM €€ KOMMCHTUPOBAHUA,

- BBIJICJICHUE TJIaBHBIX MBICJICH B KOHCIIEKTE APYTUM I[BETOM ILI€TIECO00pa3HO
MPOU3BOAUTH BHE JICKIIUHU C LIEJIbI0 COKPAIICHUS BPEMEHU Ha KOHCIIEKTUPOBAHKE Ha
CaMOM JICKIIUM;

- IPUMCHCHUC COKpaH_ICHI/Iﬁ ITPUBCTCTBYCTCA,
- HY>)KHO n30erath JJINHHBIX WU CJI0XKHBIX paccymneHHﬁ;

- OCJIOBHOE KOHCIIEKTUPOBAaHHE OTHUMAET MHOI'O BPEMEHH, IO3TOMY HEOOXO0AUMO
oryckatb (hpas3bl, UMEIOIINE BTOPOCTEIIEHHOE 3HAYCHUE;

- €CJIM B JIEKLIUN BCTPEUYAIOTCSI HEU3BECTHBIE TEPMUHBI, JIyUIll€ BCETO OTMETUTD Ha MOJIAX
UX CyIIECTBOBAHUE, OCTABUTh MECTO JIJISl UX MOSICHEHUS U B KOHIIE JICKLIUU 33/1aTh
YTOYHSIFOIIMN BOIIPOC JIEKTOPY.

KoHcniekTupoBaHue v perieH3upoBaHKe, TAKUM 00pa3oM, 3TO MPOIIECC BBIICICHUS OCHOBHBIX
MBICIIEH TEKCTa, €0 OCMBICIICHUS U OLICHKH cojepkaiieiicss B Hem nHpopmanmu. JlaHHbII
BHJT y4eOHOH paOOTHI SBISIETCS BUIOM HHAMNBUAYATEHON CaMOCTOATEIILHON PaOOTHI
o0yuJaromerocs.

5.2. MeToan4eckne yKa3aHHus 1Jisl IOATOTOBKHU 00y4al0IIMXCs K NPAKTHYECKUM 3aHATHAM

B npouecce noAroroBkM M NPOBENEHHMsS IPAKTUYECKUX 3aHATUH 00ydarouuecs
3aKpEIUIIOT TOJNy4YEeHHBbIE paHee TEOPETUYECKHe 3HaHHs, NpUOOPETAlOT HAaBBIKM HX
IIPAKTUYECKOr0 MPUMEHEHUS, ONBIT PALIMOHAIBHON OpraHu3aluu y4eOHOH paboThl, TOTOBATCS
K cllaue SK3aMeEHa.

ITockONIBKY aKTUBHOCTh HA MPAKTHYECKUX 3aHATHAX SBISACTCS INPEAMETOM BHYTPH
CEMECTPOBOI'0 KOHTPOJISL €0 MPOABHKEHUS B OCBOEHUU Kypca, MOATOTOBKA K TAKUM 3aHATUSAM
TpeOyeT OTBETCTBEHHOI'O OTHOLIECHHUS.

IIpy moAroTOBKE K 3aHATHUIO B IEPBYIO OYEPEAb JOJDKHBI HCIIOJB30BAaTh MaTepHal
JEKIUA M COOTBETCTBYIOIIMX JIMTEPATYypPHBIX HCTOYHUKOB. (CaMOKOHTPOJb KadecTBa
MIOArOTOBKM K KaX/IOMY 3aHSATHIO OCYIIECTBISIOT, NPOBEPsAs CBOM 3HAHUS M OTBedas Ha
BOIIPOCHI [T CAMOIIPOBEPKH 110 COOTBETCTBYIOILEH TEME.

BX0/1HOI KOHTpOJIb OCYLIECTBIIIETCS IIPENOJABaTEIeM B BUIE IPOBEPKH U
aKTyalM3alluy 3HaHUH 00yJaroIuxcs 0 COOTBETCTBYIOLIEH TeMe.

BBIXOHOM KOHTpOJIb OCYLIECTBIISIETCS IIPENOJABATENIEM IIPOBEPKOM KadyecTBa U
IIOJIHOTHI BBIITOJIHEHUS 3aJaHUs.

[ToaroToBKY K INPaKTHYECKOMY 3aHATHIO KaKIblH OOyYarolIuiics MODKEH HadaTh C
O3HAKOMJICHUS C IUIAHOM IIPAKTMYECKOIO 3aHATHS, KOTOPBIM OTPAKAET COACPIKAHHE
IIPEIOKEHHON TeMbl. TIIaTebHOE IPOAYMBIBAHUE U N3YUEHHE BOIIPOCOB IIJJaHA OCHOBBIBAETCS
Ha NpopaboTKe TEKyLIero marepuaia, a 3aTeM H3y4YeHHE 00s3aTeIbHOM M JONOIHHUTEIbHOU
JIUTEPaTyphl, PEKOMEHIOBAHHOM K JaHHOU TEME.

Bce HOBBIE MOHATHA IO M3y4yaeMOl TeMe€ HEOOXOIMMO BbIyYHUTh HAU3yCThb M BHECTH B
rJIoccapuid, KOTOPBIH 11e71eco00pa3Ho BECTH C CaMOro Hayalsla u3ydeHus Kypca. Pe3yibrar takoit
paboThl JOJDKEH TPOSBUTHCS B CHOCOOHOCTH OOydYaromierocs CBOOOJHO OTBETHUTh Ha
TEOPETUYECKHUE BOIPOCHI, €r0 BBHICTYIUVICHHMH U YYAaCTHH B KOJUIEKTUBHOM OOCY>KICHUU BOIIPOCOB
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M3y4aeMOM TEMBbI, IPABUIBHOM BBITIOJHEHUH NTPAKTUYECKUX 3aJaHUM.
[Ipennaraercs cienyroias onopHasi cxeMa MOJArOTOBKU K MPAKTUYECKUM 3aHATHSM.

1. O3HakoMiIeHHE C TEMOH NPAKTHYECKOTO 3aHATUA. BplneneHue riaBHOrO (OCHOBHOM
TEMBbI) U BTOPOCTENIEHHOTO (I10/Ipa3/ielibl, YaCTHBIE BOIIPOCHI TEMBI).

2. OcBoeHHME TEOPETUYECKOrO0 MaTepuasa 1o TEME C ONOPOM Ha JIEKLMOHHBIM MaTepuall,
y4eOHHK U ApyrHe y4ueOHsie pecypcbl. CaMompoBepKa: OCTAHOBKA BOMPOCOB, 3aTParuBaOIINX
OCHOBHBIE TEPMHHBI, OIIPENIEIICHNS U TIOJIOKEHUS 110 TEME, U OTBETHI HA HUX.

3. BrimonHenue mnpaktuyeckoro 3agaHus. OOHapyK€HUE OCHOBHBIX TPYAHOCTEH, HX
pellieHHe € IMOMOIIBIO JIOTIOJIHUTENbHBIX HMHTEIIEKTYIbHBIX YCWIMH W/WIN TOJKIIOYEHUS
JIOTIOJTHUTENBHBIX HCTOUHUKOB MH(OpMaLUK.

4. PerieHue TUNOBBIX 33JJaHUN pacuyeTHO-TpapUUecKoi paboTHI.

OOyuvaromuiics  Npd  HOATOTOBKE K  MPAKTUYECKOMY  3aHATHIO  MOXKET
KOHCYJIBTUPOBATBCS C MPENOJIaBATEIIEM U MTOJIy4aTh OT HErO HABOJASIINE Pa3bsACHEHNUS, 3alaHus
JUISL CAMOCTOSITEJIbHOM pabOTHI.

JlunakTuyeckue LeNM TMPaKTHYECKOro 3aHATHA: yIiIyOJieHHe, CHUCTeMaTu3alus |
3aKpeIyIeHUe 3HaHWM, MpeBpalleHne ux B yOeX/IeHus; MpoBepKa 3HaAHWM; MPUBUTHE YMEHUN U
HaBBIKOB CaMOCTOSTENIbHOM pabOThl C KHHUIOW; pa3BUTHE KyJIbTyphl peud, (OpPMHPOBAHUE
YMEHHS apryMEHTHUPOBAHO OTCTaUBaTh CBOIO TOUKY 3pEHUS, OTBEUaTh HA BOIIPOCHI CIIyIIaTeseH;
YMEHHME CIylIaTh IPYruX, 3a1aBaTh BOIIPOCHI.

3amayn:  CTUMYJIMPOBATh  PETyJIPHOE  M3Yy4YEHHE NPOrpaMMHOro  Marepuaa,
NIEPBOUCTOYHUKOB; 3aKpEIUIATh 3HAHMS, MOJYyYEHHBIE HAa YPOKE M BO BPEMs CaMOCTOSITEIBHOMN
paboThl; oboramarhk 3HaHUSAMU OJaroaaps BBICTYIUICHUSIM TOBapHILEH W YUUTENs Ha 3aHSATHUH,
KOPPEKTUPOBATh paHEe MOyYCHHBIE 3HAHUS.

@OyHKIMY TPAKTUUECKOTO 3aHATHUA:

-ydyeOHas (yriayOseHune, KOHKpEeTH3alus, CHCTEMaTU3al1I0 3HAHNH, YCBOCHHBIX BO BpeMs
3aHATHUN U B IIPOIIECCE CAMOCTOSTEILHOM MOATOTOBKU K CEMUHAPY );

- pas3BuBaromias (pa3BUTHE JIOTMYECKOTO MBIIIICHUA Yyyalluxcs oOyvaromuxcs,
npuoOpeTeHne MMH YMEHUH paldoTaTb € pa3IUMYHBIMH JIMTEPATYPHBIMH HCTOYHHUKAMH,
(dbopMHpoBaHNE YMEHHI U HABBIKOB aHAIN3a (PaKTOB, SIBJICHUH, TPOOIIEM U T.1.);

- BOCIUTaTeNIbHAs (BOCHMTAHHE OTBETCTBEHHOCTH, PabOTOCHIOCOOHOCTH, BOCIUTaHHE
KYJIbTYpbl OOIIEHUS U MBIIUICHHS, IPUBUTHE MHTEpeca K U3YyYSHHIO MpeaMeTa, popMHUpOBaHUE
MOTPEOHOCTH pPALMOHAIN3AIMU UM Y4eOHO-TI03HABATEIbHOW JEATEJBHOCTH M OpraHU3aliH
J0CyTa)

- JIMarHOCTHYECKAasl -KOPPEKIMOHHYI0 M KOHTPOJUPYIOUIYIO (KOHTPOJb 3a KayeCTBOM
yCBOEHHsI 00y4aromUMHUCS y4eOHOro MaTepuala, BBISIBIEHUE MPOOEIOB B €ro YCBOCHUM M UX
MIPEOI0ICHUS)

- OpraHu3anys CaMOCTOATENbHOM pPabOThl OO0yYaromuXcs COAECPKUT OOBSICHEHHE
COJIep’KaHusl 3a/7ayd, METOJIUKHU €ro BBIIOJHEHMs, KPaTKyl aHHOTALMI0 PEKOMEHJOBAHHBIX
HCTOYHHUKOB MH(DOPMAIIUH, PEUIOKEHUS 110 BHIIOIHEHUIO NHIMBUAYAJIbHBIX 3a1aHUMH.

5.3. MeToanueckue yKa3aHHus M0 CAMOCTOSATE/ILHOM padoTe 00yyaromuxcs

CamocrosarenbHass  paboTa  OOydamoIUXCs — OpeArnoyiaraeT  pasiudHble  (HOpPMBI
UHAUBUAYAIbHON y4eOHOW AEATEIbHOCTU: KOHCIIEKTHUPOBAaHHE HAyYHOW JUTEpaTyphl, cOOp U
aHaJIM3 IpakTHdeckoro marepuana B CMU, npoekTupoBaHHE, BBIIOJHEHUE TEMAaTHYECKUX H
TBOpUYECKUX 3a/laHuil U np. Beibop popm u BHIIOB caMOCTOSATENbHON pabOThl OINpenesnseTcs
WH/IMBUYalIbHO-TMYHOCTHBIM ~MOJAX0/JA0M K OOyYeHHIO COBMECTHO MperojaBaTeieM M|
00ydJaronmmcs.

5.3.1. MeToanyeckne yKa3aHus 10 NOATOTOBKe K KOJUIOKBHYMY.

[TonroroBka K KOJUIOKBUYMY HauMHAeTCs ¢ KOHCYJIbTAllUM MIpernoaBaTelis, Ha KOTOpOoi
OH Pa3bsACHSET Pa3BEPHYTYIO TEMATHKY MPOOJIEMbI, PEKOMEHAYET JUTEPATYPy Ul U3yUEHUs U
OO0BSACHSIET U 00BACHSAET NPOLEAYPY IPOBEIACHHS KOJUIOKBUYMY.

[ToaroToBka BKIIIOYAET B ce0s1 M3yUEHHUE KOHCIIEKTA JICKIMH, PeKOMEHI0BaHHOM
JUTEepaTyphl U (TI0 yKa3aHUIO MpernojaBaTelis) KOHCIEKTUPOBAaHUE BaXKHEUIITNX HCTOYHUKOB.
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KounokBuyMm npoBoauTcs B popMe MHIUBUAYATIbHON O6eceibl ¢ KaXIbIM 00y4YarouMes
nwiu 6ecenpl B HeOObIIMX rpynnax (3-5 yenoek). OObIYHO MpernoiaBaTeib 3a1aeT HECKOJIBKO
KpPaTKHX KOHKPETHBIX BOIPOCOB, MO3BOJISIONINX BBISICHUTB CTENIEHb J0OPOCOBECTHOCTH PabOTHI
C JINTEPATypoil, KOHTPOJIUPYET KOHCIEKT. Jlanee Oosiee moapoOHO 00cy K 1aeTcs Kakas-110o
CTOpOHA MPOOJIEMBI, YTO MO3BOJISIET OLIEHUTh YPOBEHb NOHUMaHUsA. OOyyarommMces 1aeTcs
BO3MOXXHOCTB BBICKAa3aTb CBOC MHCHHEC, TOUKY 3PpCHHA, KPUTUKY IO OIIPCACIICHHBIM BOIIPOCaM.
IIpu BeIcKa3bIBaHUM TPEeOYETCS apryMEHTUPOBAHHOCTh U OOOCHOBAHHOCTh COOCTBEHHBIX
OLICHOK.

5.3.2. MeToauueckue yKa3aHusi 110 MOATOTOBKe K TeCTOBOMY KOHTPOJIIO.

TecTbl — 3TO BONPOCH WIM 3aJaHus, NPESyCMaTpUBAIOIIME KOHKPETHBIN, KpaTKHil,
YEeTKUIl OTBET Ha UMEIOIIMECS 3TAJIOHBI OTBETOB.

[Ipu camoCTOATENIbHON MOJATOTOBKE K TECTUPOBAHUIO 00yUaroImeMycs He00X0AUMO:

a) TOTOBSCH K TECTUPOBAHMIO, MpopadoTaiiTe WH(POPMALMOHHBIA MaTepuana 1o
mucuuiuinHe.  [IpokoHCybTHPYHTECh € MpernojaBaTesieM [0 BOIPOCY BbliOOpa yueOHOI
JIUTEPaTYpHI;

0) 4eTKO BBIICHUTE BCE YCIOBHS TECTUPOBaHMs 3apaHee. Bbl MOJKHBI 3HATH, CKOJBKO
TECTOB OyAET NMpPEASIOKEHO, CKOJBbKO BPEMEHHM OTBOJAMTCS Ha TECTUPOBAHUE, KAKOBa CHUCTEMa
OLIEHKH PE3yJIbTaTOB U T.J.

B) mpucTynas K paboTe C TecTaMM, BHUMATEIbHO M JO KOHIIA NPOYTUTE BOINPOC U
npeJularaeMble BapHaHThl OTBETOB. BriOepure mpaBuiibHbBIE (MX MOXeET ObITh HeCKoJIbko). Ha
OTJENbHOM JIUCTKE OTBETOB BBIMULIMNTE LHU(pPy Bompoca U OYKBbl COOTBETCTBYIOIIHE
IIPaBUJIBHBIM OTBETaM;

T) €CJIM BCTPETUJIM YPE3BbIYAHO TPYAHBINA BOIPOC, HE TPAThTE MHOTO BPEMEHH Ha HETO.
Ilepexonute k ApyruM Tectam. BepHuTech K TpyTHOMY BOIIPOCY B KOHIIE.

1) 00513aTeNbHO OCTaBbTE BpEMs JUIsl IPOBEPKH OTBETOB, UTOOBI N30€KaTh MEXaHUUECKUX
OLIMOOK.

5.3.3 MetoauuecKkue yKazaHusl 10 BbINOJIHEHHIO pacyeTHO-rpauyeckoi padboTsl

Pacuetno-rpaduueckass pabora odopmisieTcs B pacledaTaHHOM WM PYyKOIMHUCHOM
BapuaHte. Homep BapuaHnTa BeIOMpaeTCs MO MOPSAKOBOMY HOMepY criucka oOydaromuxcs. PI'P ¢
JPYTUM HOMEPOM BapuaHTa HE 3a4MTHIBAOTCsA. PaboTa BBITIONHSETCS aKKypaTHO, B Ciydae
PYKOMUCHOTO 0(hOPMIICHUS UTEHUE €€ He JOKHO BBI3BIBATH 3aTPYTHEHHIMA.

PI'P pomkHa cOCTOSATP W3 THUTYJIBHOIO JINCTA W OCHOBHOM dacTH. Jlomyckaercs
BKJIIOUEHHE B paboTy MPUIOKEHHUH, COJEpKalluX TaOMuIbl, PUCYHKH, TMOJIy4YCHHbIE Ha
KoMrbioTepe. Ha TUTyJIBHOM JHCTE 0053aTE€bHO YKa3bIBa€TCS HAWUMEHOBAHHE JHCHUILIHHBI,
®UO obyuatomerocsi, rpymma, BapuaHT 3amanus, ®UO mnpenonaBatens. BreimonHeHHas u
odopmiieHHas paboTa JT0KHA OBITH MpEJCTaBICHA MPEToIaBaTelio He o3aHee, 4yeM 3a 10 gHeit
JI0 Hayaja CeCCHUH.

B ocnoBHoi#t wactu PI'P 1o pemenus kaxx1oi 3a1a4u T10KHBI OBITH MPECTaBICHBI
COOCTBEHHBIC JaHHbBIC: BAPUAHT 3aJaHus, POPMYTUPOBKA 3a/1aHUs, YACICHHbIC 3HAUCHHUS,
COOTBETCTBYIOIIIME CBOEMY BapHaHTy. /lanee JOMKHO ObITh MPECTABIICHO PELICHUE C
pacimudpoBKoit popMyT U OCIEeTOBATENFHOCTH AeCTBHA. Bee BhuncaeHus cHayana
MIPEACTABIISAIOTCS B BUJIC PACUETHBIX (DOPMYJI, 3aTeM B (POPMYJIBI TTOICTABIISIFOTCS YUCIICHHBIC
3HAYEHUS U 3aMHICHIBAETCS OTBET C YKa3aHUEM €IMHUI] U3MepeHUl (06e3 MPOMEKyTOUHBIX
pacdeToB). Bce BrunCIUTENBHBIC IPOIICAYPHI CIAEAYET MPOU3BOAUTH C TOUHOCTHIO 70 0,01.

IIpome:xxyTouHasi aTTecTanus
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Ilo wuroram cemecTpa HpOBOAUTCS dK3aMeH. [Ipm NOAroToBKE K chade SK3aMeHa
PEKOMEHIyeTCs TI0JIb30BaThCSl MaTepraIaMy JIEKIIMU U MPAKTUYECKUX 3aHATHH, U MaTepraliaMu,
U3yYEHHBIMH B X0JI€ TEKYILeH caMOCTOSITeIbHOI paboThI.

DK3aMeH MPOBOJUTCS B YCTHOM MJIM MUCbMEHHOU (opme.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHN

No Bcero
n/ Buabi yueOHoii padoThI Obpasosarennubie 4acoB
. TEXHOJIOTUH
1 2 3 4
Cemectp 6
1. | uddepennmnanbapie ypaBHEHUS Ilpobremnas 2
MIEPBOTO MOPSIKA.
2. | AuddepennnanbHbie ypaBHEHH IIpobremnasn 2
BBICIIIUX MOPSIIKOB.
3. | Jluneninsie nuddepeHiuanbHbe Tpenune 2
YpaBHEHHS BTOPOTO TOPSAKA.
4. | Cuctemsl nuddepeHInaIbHBIX Tpenune 2
YPaBHEHUM.
5. | YcTolunBOCTh penieHuit Ilpobremnas 2
JuQdepeHraIbHbIe YpaBHEHHS.
HToro yacos B 6 cemecTpe: 10

7. YYEBHO-METOJIMYECKOE W WH®OPMAIMOHHOE OBECIEYEHUE
TACIATLITAHBI

7.1. IlepeyeHb OCHOBHOM ¥ J0ONOJHUTEIbHON YUeOHOM JIUTEPATYpPbI
OcHoBHasl JuTEpaTypa

1. Kropkuan, A. I'. KoHcriekT nekiuii mo 0ObIKHOBEHHBIM UG epeHITHATbHBIM ypaBHEHUAM. Y.
3 : yuebHoe nocodue / A. I'. Kropkuan, H. 1. CmupHoOBa. — 2-¢ u31. — Mocksa : MOCKOBCKUI
TeXHUYECKUHA YHUBEPCUTET CBSA3U U MHGopMaTHku, 2016. — 40 ¢. — TeKCT : 3IeKTpOHHBIH //
udposoii oopazoBatensHbiil pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/92427.html. — Pexxum moctyna: ajist aBTOPU3HP. TOJIb30BaTENICH

2. Kropkuan, A. I'. KoHcrekT Jiekuuii mo oObIKHOBEHHBIM A (PepeHInanbHbIM ypaBHEHHIM. Y.
2 :yuebHoe mocodbue / A. I'. Kropkuan, H. 1. CmupHOBa. — 2-e u3n. — MockBa : MOCKOBCKUH
TEXHUYECKUN YHUBEPCUTET CBs3U U HHpopMaTHku, 2015. — 53 c. — TekcT : 31eKTpoHHBIH //
udposoii o6pazoBarenbubiii pecypc IPR SMART : [caiiT]. — URL:
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https://www.iprbookshop.ru/92426.html. — Pexxum goctyna: st aBTOPU3UP. MOJIb30BaTeNIeH
3. Kropkuan, A. I'. KoHncnekT snekiuii no o0bIKHOBEHHBIM U pepeHIINaIbHBIM YPAaBHEHHSIM.
Y. 1: yueOnoe nocobue / A. I'. Kropkuan, H. 1. CmupHoBa. — 2-e u3n. — Mockaa :
MocCKOBCKUI TEXHUYECKHI YHUBEPCUTET CBSA3U U uHPopMaTuku, 2015. — 50 c. — Texkcr :
anekTpoHHbIH // Lngposoit oOpasosarenshblii pecypc IPR SMART : [caiir]. — URL:

https://www.iprbookshop.ru/92425.html. — Pexxum noctyna: sl aBTOPU3UP. MOJIb30BaTEIEH
4. Ky3pmuHa, P. [1. Acumntoruueckrue MeTo bl /Ui OOBIKHOBEHHBIX AU (QepeHIInanbHbIX
ypaBuenuii / P. I1. Ky3pmuna. — 2-e uzn. — MockBa, NxeBck : MTHCTUTYT KOMIIBIOTEPHBIX

uccnenoanuii, 2019. — 328 ¢. — ISBN 978-5-4344-0677-2. — TekcT : MeKTPOHHBIH //
Hudposoit oOpazoBarensHblil pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/92103.html. — Pexxum gocTyna: st aBTOPU3UP. MOJIb30BaTENIeH
5. bepkoBuu, JI. M. ®akropusanus u npeodpasoBanus 1uddepeHanbHbIX YpaBHEHUH.
Mertoas! u npunoxenus / JI. M. bepkoBuu. — MockBa : ITHCTUTYT KOMIIBIOTEPHBIX
uccneaoBaHui, Perynspaas u xaotudeckas quHamuka, 2019. — 464 c. — ISBN 978-5-4344-
0613-0. — Texkcr : anexTponHbI // Lludpposoii o6pazoBatensHblil pecypc IPR SMART : [caidT].
— URL: https://www.iprbookshop.ru/92073.html. — Pexxum noctyna: njas aBTOpU3UP.
I0JIb30BATENEH

6. FOmarynos, M. I'. OObikHOBeHHBIE AU(depeHIInaIbHble YPaBHEHUS : TEOPUS U IPUIIOKEHUS /
M. I'. IOmarynos. — Mocksa, MxeBck : PerynsapHas u xaotudeckast [uHamMuka, MTHCTUTYT
KOMIIBIOTEpHBIX uccaenoBanui, 2019. — 181 c. — ISBN 978-5-4344-0763-2. — Tekcr :
anekTpoHHbIH // Lngposoit oOpasosarenshblii pecypc IPR SMART : [caiir]. — URL:
https://www.iprbookshop.ru/91969.html. — Pexxum noctyna: s aBTOpU3UP. MOJIb30BaTEIEH
7. Hazapoga, T. M. [luddepenunansubie ypaBHeHHs : yueOHoe nocobue / T. M. Hazaposa, 1.
M. Ilynsiues, B. B. Xa6nos. — HoBocubupck : HoBocuOupckuii rocyjapcTBEHHBIH
TexHuueckuil yausepcuret, 2017. — 100 c. — ISBN 978-5-7782-3404-8. — Texcr :
anexTponnbii // Lludposoit oOpazoBarensHblil pecypc IPR SMART : [caiir]. — URL:
https://www.iprbookshop.ru/91659.html. — Pexxum goctyna: 1yt aBTOpU3UP. MOJIb30BaTeNeH
8. Iloutpsrun, JI. C. O6bikHOBeHHBIE U depeHunanbabie ypaBaenus / JI. C. IlonTpsirun. — 6-
e u31. — MxeBck : PerynsipHas u xaotuueckas AMHaMUKa, IHCTUTYT KOMIBIOTEPHBIX
uccneposanuii, 2019. — 396 c. — ISBN 978-5-4344-0786-1. — TekcT : 2JIeKTpOHHBII //
udposoii o6pazoBatensHblil pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/92055.html. — Pexxum noctyna: mis apropusup. [lonb3oBareneit

JlonoIHUTEIbHAS IUTEpPaTypa

1. JIncelikun, B. /1. BBICOKOTOYHBIE PA3HOCTHBIE CXEMBI U aJJAIITUBHBIC CETKH ISl PEILICHHUS
middepeHnranbHbIX ypaBHeHUH : yuebHoe nocoodue / B. J1. JIuceiikun, B. U. [Taaconen. —
HoBocubupck : HoBocubupckuii rocynapctBeHHblil yausepcurert, 2018. — 68 ¢. — ISBN 978-
5-4437-0855-3. — Tekct : anexktpoHHbIH // Lndposoii obpazosarenshslii pecypc IPR SMART :
[caiiT]. — URL: https://www.iprbookshop.ru/93806.html. — Pexxum goctyna: 11t aBTOpU3HP.
I0JIb30BATENEH

2. O6onenckuii, A. 1O. Jlekiuu no kayecTBeHHON Teopuu U depeHIMaIbHbIX YpaBHEHUHN / A.
1O. O6onenckuit. — Mocksa, MxeBck : PerynspHas n xaoTudeckas JUHaMuKka, IHCTUTYT
KOMIIBIOTEpHBIX uccaenoBanui, 2019. — 320 c. — ISBN 978-5-4344-0706-9. — Tekcr :
anekTpoHHbIH // LnppoBoit oOpazosarenshblii pecypc IPR SMART : Pexum nocryna: amns
aBTOPU3UD. N0JIb30BATENEH

3. Kynpsmos, H. A. AnanuTHueckasi Teopus HellMHeHHbIX AuddepeHnnanbabix ypaBHeHuit / H.
A. KynpsimoB. — 2-e u3n. — Mocksa, MokeBck : MHCTUTYT KOMIIBIOTEPHBIX HCCIEIOBaHUM,
2019. — 360
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7.2. IllepeyeHnb pecypcoB HH(OPMALMOHHO-TEJIeKOMMYHHKAIMOHHOM ceTn « UHTEepHET»

http://window.edu.ru- Enunoe okHO 1ocTyna k 00pa3oBaTelIbHBIM pecypcam;
http:// fcior.edu.ru - denepanbHbIN HEHTP UHPOPMALTMOHHO-00Pa30BATEIbHBIX PECYPCOB;
http://elibrary.ru- HayuHast anekTpoHHast OnbanoTexa.

7.3. UndopmannoHHbIe TEXHOJIOTHH, JULEH3HOHHOE IPOrPaMMHOe odecreyenue

JIMIIeH3MOHHOE TIPOrPaMMHOE 00ecIeUeHHe

PexBHU3UTHI TUIIEH3HIT/ 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 ut. 1.

Wnentudukarop noanucuuka: 1203743421
Cpok aeictBus: 30.06.2022

(TIpoJIeHHE TTOITUCKH )

MS Office 2003, 2007, 2010, 2013

Ceenenus 060 OpenOffice: 63143487,
63321452, 64026734, 6416302, 64344172,
64394739, 64468661, 64489816, 64537893,
64563149, 64990070, 65615073

Jlunensus 6eccpounas

AntusupycDr.Web Desktop Security Suite

JIunieH3nOHHBIN cepTH(UKAT
Cepuiinbiit Ne DVG-VI6F-H8S7-NRBC
Cpok aeictBus: ¢ 20.10.2022 no 22.10.2023

[udpooii 0Opa3oBaTeNbHBIN PeCypc
IPRsmart

JInuensnonnslii goroop Ne 10423/2311 ot
30.06.2023 1.

Cpok nevictBus: ¢ 01.07.2023 r. o
01.07.2024r.

CB00Oo0gHOE IPOrpaMMHOE 00eCTIEYeHHUE:
WinDjView, SumatraPDF, 7-Zip

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCLHUIIJIMHbI

8.1. TpeGoBaHus Kk ayTuTOPUAM (MOMeEIIEHUSIM, MeCTaM) /1JIsl MPOBeIeHUs 3aHATHI

1. YueoHnasn AYJIUTOPUA JJIA IIPOBEACHUA 3aHATHH JIEKIIMOHHOT0 THIIA:

CHeLII/IaJ'II/BI/IpOBaHHaSI MeOeb:

Cron npernoaaBaTenbCKuid — 1 mIT., CTYa MATKUK — | mIT., 10cka MenoBast — 1 mT., maptel - 10
LIT., KOMIIBIOTEPHBIE cTONBI — 11 T, cTynbs - 21 mr.,

JlabopaTopHoe  0OOpyJOBaHUE,

TCXHHUYCCKUEC

cpelnctBa  OOyyeHHs, CiyXallue

npeocTaBieHus yueOHo! HH(OopMaIuy 00JIbIION ay TMTOPUH:

[lepconanbublil KoMnbioTep — 1 11T,
OKpaH pyJIOHHBIA HACTEHHBIN — | IIT.
[Ipoektop — 1 mir.

JUIA

2. Y4yeOHass ayauTopusi JJisi NPOBeJeHHs] 3aHATHI CEeMHMHAPCKOr0 THIIA, KYpPCOBOIO
NPOEKTUPOBAaHMUSA (BBINOJHEHHEe KYPCOBBIX padoT), IpPyNmoBbIX W HWHAMBUAYAJIbHBIX
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KOHCYJIbTAIHH, TEKYIer0o KOHTPOJISI H MIPOMEKYTOYHOM aTTecTAlNU

CrienmanusupoBaHHasi MeOEb:

Cron npenogaBaTeabCkuii — 1 mT., cTya Markuid — 1 mr., nocka menosas — 1 mr., naptel — 10
IIT., KOMIBIOTEPHBIE CTONBI - 11 mT., cTynbs — 21 .,

JlabopatopHoe  00OpyAOBaHME, TEXHHYECKME cCpelcTBa  OOy4yeHMs, CilyXale s
MIpeIOCTaBIICHUS yUeOHON HHPOopMaIui OOJIBIION ayAUTOPUH:

Ilepconanbubiil KomnbroTep — 11 mT.

DKpaH pyJIOHHBIN HACTEHHBIN — | 1IT.

IIpoektop — 1 miT.

3. llomemenne 1Jist CAaMOCTOATEIBLHOM padoThl. BHO/IMOTEeYHO-N3aTEIbLCKUI IEHTP
Otnen o6ciyXKUBaHUS M€YATHBIMU U3MaHusAMH. Crieruann3upoBaHHas MeOeb:

Pab6oune cromel Ha 1 mecro — 21 mT. Crymes — 55 mr. HaGop neMOHCTpalmOHHOTO
000pyI0BaHUs M yU4eOHO-HATJISITHBIX MOCOOMI, 00ECIIeYNBAIOIINX TEMATHUECKUE UILTFOCTPALINH:
9KpaH HaCTEHHBIA — 1 mmT.

[Ipoexrop — 1 mt. HoytOyk — 1 mmir.

WNudopmannonno-oubdanorpadudeckuit otaen. CrenuanuzupoBaHHas MeOeb:

Pa6ouue cronsl Ha 1 mecTo — 6 wT. CTyJbs — 6 WIT.
KomnbroTepHas TeXHHKa ¢ BO3MOXKHOCTBIO MOAKIIOUEHHs K ceTu «HTepHeT» u obecneueHnem
JIOCTYyTIA B JIEKTPOHHYIO HHpOpMaroHHO-00pa3oBarenbHyto cpeay @PI'bOY BO «CesKarl'A:

Ilepconansubiii komnbroTep — 1 wt. Ckanep — 1 mr. MOY — 1 mr.
Otnen o6ciyXKUBaHUS dIEKTPOHHBIME M3AaHUsIMU. Criennain3upoBaHHas MeOeIIb:

Pa6oune cronsl Ha 1 mecto — 24 mT.CTynes — 24 wrT.

HaGop nemoHcTpanimoHHOro 000pyI0BaHUS U YYEOHO-HATJIAIHBIX TTOCOOMH, 00ECTICUMBAIONINX
TEMaTUYECKHE NILTIOCTPALUN:

WnrepaktuBHas cucrema — 1 mr. Monutop — 21 mr. CereBodt TepmuHan — 18 miT.
Ilepconansubiii komnbtoTep — 3 wt. MOV — 2 wit. [IpunTep — 1 .

4. Ilomemenue s XpaHeHUs] W NPOPUIAKTHYECKOTO OOCIYKHUBAHUS Y4eOHOTO
o0opynoBanust

CrneunanusupoBanHas Mebens: llkad — 1 wT., cTyn — 2mrT., Kpecio KOMIbIOTEpHOE — 2 MIT.,
CTOJI YIJOBOM KOMIBIOTEPHBIH — 2 IIT., TYMOOYKH C KJIOYOM — 2 mT. Y4yeOHoe mocoOue
(mepcoHanbHBIN KOMIIBIOTEP B KOMILIEKTE) — 2 HIT.

8.2. TpeGoBaHus K 000py/I0BAHNIO PA0GOYMX MECT MPENoAaBaTe/ sl U 00yUAIOUIUXCS

1. PaGouee mecTo mpemnojiaBaTesi, OCHAILEHHOE KOMIIBIOTEPOM C 10CTynoM B VIHTepHeT.
2. Paboune mecTta 0OyuarolIMXCs, OCHAILlEHHbIE KOMIIbIOTEpaMHU C JOoCTynoM B HMHTepHer,
npeHa3HaYeHHbIE 1711 paboThI B 3JIEKTPOHHON 00pa3oBaTeNbHOM cperie.

8.3. TpeGoBaHus K crieUAJTH3UPOBAHHOMY 000PYAOBAHMIO Hem

9. OCOBEHHOCTHU PEAJIM3ALIUU JUCHUIIJINHBI A1 UHBAJIMOB U JIUL C
OI'PAHUYEHHBIMU BO3MOKHOCTAMHA 310POBbSA
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Jns obGecnieueHuss oOpa3oBaHMsS MHBAIUAOB M OOYyYalOIIMXCS C OrPaHUYEHHBIMU
BO3MOKHOCTSIMM 3JI0POBbsl pa3zpabaThiBaeTcst (B ciaydae HEOOXOJUMOCTH) aJalTHpOBaHHAs
oOpa3oBaTenpHasi MpOrpaMMa, WHIWBUAYAIbHBIA YYeOHBIH TUIaH C YY4E€TOM OCOOCHHOCTEH WX
NCUXO(U3UUECKOTO  pa3BUTHS U  COCTOSIHUS  3[I0POBbS, B YaCTHOCTH TPUMEHSETCS
WH/IMBUIYAIBHBIA TOAX0J K OCBOCHHUIO TUCIMIUIMHBI, WHIMBHIyaJbHBIE 3aJaHus: pedepaTsl,
MUCbMEHHBIE PabOThl M, HA0OOPOT, TOJBKO YCTHbIE OTBETHl M JMAJIOTH, WHAMBHUIYyajbHbIC
KOHCYJIBTAI[H, HWCIIONB30BaHUE JUKTO(GOHA W JPYruX 3alHCHIBAIOIINX CPEACTB  JUIS
BOCIIPOU3BEICHUS JIEKIIMOHHOTO M CEMHUHAPCKOTO MaTepHala.

B nemnsx obecrieuenust 00y4aromuxcsi MHBAJIWJIOB U JIUI] C OTPaHUYEHHBIMU

BO3MOXHOCTSIMH 3/I0POBbsI KOMIUIEKTY€ETCS! (JOH OCHOBHON yueOHOM TUTEpaTypoH,
aIaTHPOBAHHON K OTPAaHUYCHUIO DJIEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB, TOCTYII K
KOTOpbIM opranu3oBaH B BULl Akagemun. B Oubnuorexe npoBoAsATCS HHANBUAYAIbHbIE
KOHCYJIbTAIMH ISl TAaHHOW KaTeTOPUH TMOJIb30BaTENeH, OKa3bIBACTCSI IOMOIIIb B PETUCTPAIIAN
UCTIOJIb30BaHUM CETEBBIX U JIOKAIBHBIX 3JIEKTPOHHBIX 00pa30BaTeIbHBIX PECYPCOB,
IIPEJOCTABIIAIOTCS MECTA B UNTAIILHOM 3aJI€.
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®OH/JI OLIEHOYHBIX CPEJCTB
MO TUCLUIIJIVHE
«IN®PEPEHIMAJIBHBIE YPABHEHUSI»

IIpunoxenue 1
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1. MACHOPT ®OHJAA OLHEHOYHBLIX CPEJACTB IO JUCIHUIIJIMHE
«JInddbepeHnmmanbpable YPAaBHEHUSD)

KOMHeTeHHI/II/I, (l)OpMpreMble B MPOLECCC UBYUYCHUA TUCHUIIIUHBI
Nunexc DopMyJIMPOBKA KOMIIETEHLIMU

OIIK -1 CrocoOHOCTh IPUMEHSITh ()yHIaMEHTAJIbHBIC 3HAHMUS, IOJTyUYCHHBIC B 00J1aCTH MaTEMATUICCKUX U
(MUTH) €CTECTBEHHBIX HAYK, M UCIOJIB30BaTh X B MPO(ECCHOHATBHOMN MeATEIbHOCTH

2. Oranbl GOpPMUPOBAHHUS KOMIIETEHIIMH B NMpoLecce OCBOECHHUSI AUCHUTLTHHBI

OcHOBHBIMU 3TanaMd  (OPMHUPOBAHMS YKA3aHHBIX KOMIIETEHIMH TpH HU3yYCHHUU
00yYaromuMUCs  AUCHUIUIMHB  SBIISTIOTCS  TIOCTIEIOBATEIbHOE W3yUEHHE COAEPIKATEIBHO
CBSI3aHHBIX MEXIYy c000il pa3zmenoB (TeMm) y4deOHBIX 3aHATHHA. M3ydeHue Kakaoro paszaeina
(TembI) TperonaraeT oBiIaicHne 00yJaronMMUCsI HEOOXOAMMBIMA KOMITETCHIIMAMU. Pe3ynpTat
aTTecTallud OOYyYaIOUIMXCSl Ha Pa3IUYHBIX 3Tanax (OPMHPOBAHUS KOMIETEHIMM MOKa3bIBaeT
YPOBEHb OCBOEHUSI KOMIIETEHIINN 00y4arOIUMUC.

OTanHOCTh (OPMHUPOBAHUS KOMIIETEHIMM NpsSMO CBs3aHa C MECTOM JUCLUIUIMHBI B
o0pa30BaTeNbHON MporpaMme.

Pa3pnenni (Tembl ) ®opmMupyembie
JUCHMILJIMHBI KOMIeTeHIUU (KOAbI)
OIIK-1
JAnddepennuaabubie +

YPaBHEHUsI IEPBOro
NOPSAKA.
JAuddepenunanbHbie +
YPABHEHHUS BbICHIUX
NOPS/AKOB.
JInneinbie +
aupdepeHunaTbHBIE
YPABHEHHs BTOPOIo
Nops/AKA.

Cucrembl +
AU depeHInaIbHBIX
YPaBHEHHH.
YCcTOoOHYMBOCTDH pelieHnit +
aupdepeHnnaIbHbIE
YPABHEHHUS.
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3.Iloka3arTesin, KPpUTEPHUH U CPEACTBA OLICHMBAHUS KOMIIeTeHUUI, (opMHUPYyeMbIX B Ipolecce U3y4YeHUs U CIATTHHbI
Cnoco0eH npumMeHsaTh GyHIaMeHTAJbHbIE 3HAHUS, NT0Jy4YeHHbIe B 00J1aCTH MATEMATHYECKHUX U (WJIH) eCTECTBEHHBIX HAYK, H HCN0JIb30BaTh
uX B nnpodeccuoHanbHOM AesiTeabHOcTH (OITK-1);

HNumukaropsbl CpencrBa onleHUBaHUsI Pe3yJIbTATOB
JOCTHKEHUS Kputepun ouennBanus pe3yJibTATOB 00yUYeHMsI 00y4eHust
KOMITUTEHIINIA
HEY/I0BJICTBOPUTEJIb Texkymmii IIpomeskyTouHasn
YAOBJIETBOPUTEJIBHO Xopouro OTJIMYHO
HO KOHTPOJIb aTTecTalnus

OIIK-1.1 O6namaer
0a30BBIMH 3HAHUSIMH,
MOJYYCHHBIMHU B
obmacti
MaTEMaTHYECKHX U
(WJIH) €CTECTBEHHBIX
HAyK

He oOmamaer
0a30BBIMU 3HAHUSAMHU,
MTOJTyYCHHBIMH B
obnactu
MaTEMaTHYECKHUX U
(n1n) ecTecTBEHHBIX
HayK

Hmeer HeOombIINE
MPE/ICTABICHUSI O 0a30BBIX
3HAHUSX, TIOJTyYCHHBIX B
00J1aCTH MaTeMaTHIECKUX U
(1K) ecTeCTBEHHBIX HayK

3HaeT nmpueMbl  6a30BBIX
3HAHUMH, OTyYCHHBIX B
00J1acTH MaTeMaTHYECKUX H
(M11) ecTeCTBEHHBIX HAyK

OtnnuHo oOamaer
0a30BBIMH 3HAHUSAMHU,
MOJYYCHHBIMA B 00JIACTH
MaTeMAaTHUYCCKUX U (MIIH)
CCTECTBCHHBIX HAYK .

KomnoksiyM, KOHTpOIIbHBIE
BOIIPOCBI, TECTUPOBAHHE,
WHIUBU Ty aJIbHBIE 3aIaHUS K
THIIOBBIM pacyeTaM.

3auer ¢ OLCHKOMH

DK3amMeH

OIIK-1.2 Hcnons3yer
B IpoeCCHOHATBHOM
JEATEeIbHOCTH 3HAHUS,
TIOJTy4EHHBIE B 001aCTH
MaTEeMaTHIECKHX U
(MITH) eCTECTBEHHBIX
HayK

He ymeer
HCITOJTb30BaTh B
po¢heCCHOHATBHOMN
JEeATENLHOCTH 3HAHUS,
MOTy4YCHHBIE B 00JIaCTH
MaTeMaTHYeCKUX
(WITH) eCTeCTBECHHBIX
HayK

HesznaunrensHo ymeer
UCTIONIb30BaTh B
npoeccHoHaTBFHON
JeATEIBHOCTH 3HAHMUS,
MOJTyYeHHBIE B 001aCTH
MaTeMaTHYECKHUX 1 (WIIN)
€CTECTBEHHBIX HayK

‘YMeer 4acTU4HO
UCTIONIB30BAaTh B
npodeccrnoHaIbHOM
JIeATEIIBHOCTH 3HAHMUS,
MOJTyYeHHBIE B 001aCTH
MaTeMaTHYeCKHX 1 (HIIN)
€CTECTBEHHBIX HayK

YMeer HCIonb30BaTh B
npodeccnoHaIbHOM
JeATeIbHOCTH 3HAHUS,
TIOJTyYeHHBIE B 00JIaCTH
MaTeMaTHYECKHX 1 (WIIN)
€CTECTBEHHBIX HayK

Komnmnoxsuym, KOHTpOJTEHBIE
BOIIPOCHI, TECTUPOBAHHE,

WHIBHITyaTBHBIC 3aIaHAS K
THIIOBBIM pacyeTaM.

3ader ¢ OIEHKON

OK3aMeH.

OIlIK-1.3
OcymiecTBiseT BEIOOP
METOJIOB PEIICHHS
3a1a4
npoeCCUOHATBHOM
JCATCIBbHOCTH Ha
OCHOBE TEOPETUUECKUX
CBEICHUN

He ocymectBisier
BEIOOp METO/IOB
perIeHus 3amaq
poheCCHOHATBHOMN
JeSITeIIBHOCTH Ha
OCHOBE TCOPETUUICCKUX
CBEICHUN

Cnabo ocyIiecTBIsSeT
BBIOOp METOJIOB PEIICHUS
3a1a4 npoQeccuoHaIbHON
JIeITEIIbHOCTH HA OCHOBE
TEOPETHYECKUX CBEJCHUM

Bnaneer yactnuso
OCYIIIECTBIICHHEM BBIOOpa
METOOB peIICHUS 3a/1a9
npodeCCHOHATBHOM
JIeITEIbHOCTH Ha OCHOBE
TEOPETUUECKUX CBEJCHUMN

Braneer cBo60HO
OCYIIECTBICHHEM
BBIOOPA METOJIOB
pelieHust 3a1a4
npodeCCUOHATBHOM
JIEATENBHOCTH HA OCHOBE
TEOPETHUYECKUX
CBEICHUN

Komnnoxsuym, KOHTpOJIEHBIE
BOIIPOCHI, TECTUPOBAHHE,

WHIUBUTyaTbHBIC 3IaHAS K
THIIOBBIM pacyeTaM.

3auer ¢ OLEHKON

DK3aMeH.
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4. KoMIIeKT KOHTPOJIbHO-0I[€HOYHBIX CPEICTB MO ANUCHUIIHHE

BOl'lpOCI)I K 3K3aMEHY

o aqucuuruinae «JluddepeHnanbHble YPABHEHUSD)

Oo6bikHOBeHHBIE MU hepeHnnanbabie ypaBHeHNs1. OCHOBHBIE OIPEACTICHHUS.

Pemenue nuddepennuansuoro ypapaenus ' = f(X,y) MeTOH0M U30KIMH.

Teopema Yamsirnaa o aqudQepeHnnaibHbIX HepaBeHCTBAX.

VYpaBHEHUsI ¢ pa3IeNAOUMMHUCA IEPEMEHHBIMU U €70 HHTETPUPOBAaHHE.

OpnHOpOHBIE ypPAaBHEHUS U PUBOASILUECS K HUM.

JIvHeiHbIe ypaBHEHUSI IEPBOTO MOpPsiIKa. Y paBHEeHHE bepHyuim.

YpaBHeHUs B MOMHBIX TuddepeHpanax. HTErpupyromuii MHOKUTENb.

Pemenue 3anaun Komm ans ypaBuenms »' = f(X,y) MeTogoM IHOCTpOeHHS —JOMaHOM
Ditnepa.

Teopema cyuiecTBOBaHMS M €AMHCTBEHHOCTH peleHus 3azaud Komm i ypaBHEHUs
y'=f(xy).

Teopema cCymiecTBOBaHMS M €JUHCTBEHHOCTH HayaJdbHOM 3ajaud AN ypaBHEHUS
F(x,,5)=0.

. UnTerpupoBanue nmyteM BBeeHUs napamerpa. OcoOble pemieHus ud. ypaBHEHHUS.

. Ypasnenus Jlarpanxa, Knepo.
13.

Teopema cyiiecTBOBaHUS U €IMHCTBEHHOCTH PENICHUs HAa4yaJbHOW 3a7auu NIl HOpMaJbHOU
cucteMsbl (POpMyIHPOBKA).

Teopembl 0 HENIPEPHIBHOM 3aBUCUMOCTH PEIIeHHsI OT MapaMeTpa U oT AuPPepeHInpyeMocTu
peLIeHHs [0 TapaMeTpy..

Pemenne 3agaun Komwm 11s ypasHenus ) = f(X,») MeTomoM MOCIeN0BaTENbHbBIX
npubmmkenuit ( meron [ukapa).

TeopeMa 0 HEMOABMIKHOM TOUYKE U €€ TPUMEHEHHUE.

Jluneiinple auddepeHnnanbHble  ypaBHEHUS n-ro mnopsaka. CBoilcTBa JIMHEHHOTO
nudepeHIaIBHOTO YPaBHEHUS 71-TO TIOPsIKA.

Omnpenenurens BpoHckoro, ero ceoiicTa

Crpykrypa oOLIero pelieHus JMHEHHOTO HEOJHOPOAHOrO ypaBHEHUS M-TO TMOpsaKa.
WmnynbeHas GyHKLIUS U pellieHHe HEOJHOPOAHOTO YPaBHEHHUS.

WuTerpupoBanue ypaBHEHHS BUa 3 = r(x)

UuTerpupoBanue ypaBHeHui Buga F(x, vy, @D 1y —o0.

WurerpupoBanuue ypaBuenuit suga F(v,y',»y",...,»")=0.

Jluneiinpie mudepeHnmansl N-ro MOpsIKa ¢ MOCTOSHHBIME KOA(PPHUIIMEHTaMH.

[Toctpoenue pelieHuss HEOJHOPOAHOTO  ypaBHEHUS METOJIOM  HEOMpPEeIeICHHbIX
K02 PHUIIIEHTOB.

. JInneiinrie HCOJHOPOAHBIC YPABHCHHA BBICHICTO ITOPAAKA C ITOCTOSHHBIMHA KOS(b(bI/II_II/IeHTaMI/I

pewrenus ypasaenust L(V) = f(x) mpu f(x) = P(x)e™

Pemenue ypasaenus L(v) = f(x),rae f(x) =e™ (P(x) cos fx+ O(x)sin fix)

Meron Bapuanuu peHICHUs HEOJHOPOJHOIO YpPaBHEHHUS N-TO TOpPSIKA C IOCTOSHHBIMHU
K03 pULHEeHTaMU.

VYpaBHeHue Ditsiepa U €T0 pelieHue.

CucrtemMbl JMHEHWHBIX JUpQPepeHIUATbHBIX ypaBHeHWH. 3amava Komm. Pemenue
OJTHOPOJTHOTO MaTPHYHOTO YPaBHEHHUSI.
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30. UmnynbcHast MaTpuia. Perenre HeoTHOPOAHOTO MATPUYHOTO YPaBHEHUSI.
31. Jluneitapie cucremsl nuddepeHITMATBHBIX YPaBHEHUH C MOCTOSHHBIME Kod(puimeHTamu.
32. [locTpoeHue pelieHus JMHEHHOTO YpPaBHEHHUS B BUJIE CTEIIEHHOTO psjia. Y paBHEHUE DUpPH.

Ilepevennb 3axa4 A5 IK3aMeHa

1. Haiitu oOmee pemenne nudepeHInaIbHOTO ypaBHEHUS.
Y =4y +4y =—e*"sin6x.
2. Haiitu obuiee pemenne auddepeHnnanbHOro ypaBHEHHs.
y'+2y =-2¢"(sinx+cosx).
3. Haiitu obmee pemenne nuddepeHnnaIbHOT0 YpaBHEHHUS.
y"+y=2cos7x+3sin7x.
4. Haiitu obmee pemenne nudpepeHIInaIbHOr0 YypaBHEHHUS.
y'+2y"+5y =—sin2x.
5. Haiitu obmiee pemenne nugdepeHIuanTbHOr0 ypaBHeHHUS.
y"'—4y'+8y=¢"(5sinx—3cosx).
6. Haiitu obmee pemenne nuddepeHInaIbHOTO YpaBHEHHUS.
Y +6y' +13y =—e’* cos5x.
7. Haiitu oOmiee perienne nugdepeHInanIbHOr0 ypaBHEHHUS.
y"+2y"+5y=10cosx.
8. Haiitu obmmee pemenue quddepeHraibHOro ypaBHEeHHS.
" +6y +13y =e " cos8x.
9. Haiitu obmiee pemenue nugdhepeHIuanIbHOr0 ypaBHEHHUS.
y'—4y' +4y =e’"sin4x.
10. Haiitu oOuiee perienue AudepeHnnaibHoro ypaBHEeHuUs.
y"+2y" =3e"(sinx + cosx).
11. Haiitu oOmiee pemenue nugdepeHnualbHOro ypaBHeHHUS.
y'—4y' +8y=e"(2sinx —cosx).
12. Haiitu obmee pemenne nudepeHnaibHOro ypaBHEHHUS.
y'+2y"+5y =—cosx.
13. Haiitu oOmiee pemienne nughepeHnuantbHOro ypaBHeHHUS.
y"+y=2cos7x—3sin7x.
14. Haiitu oOmiee pemenue nudepeHnuanrbHoro ypaBHeHHUS.

y'+2y =6¢"(sinx+cosx).
15. Haiitu obmee pemenne nuddepeHnaibHOr0 ypaBHEHHUS.
y'—4y'+8y =¢"(3sinx +5cosx).
16. Haiitu oO1iee pemenue nupdepeHnuaibHOro ypaBHeHHUS.
Y +6) +13y=e" cosx.

17. Haiitu oOmiee pemenne nudhepeHnuantbHOr0 ypaBHEHHUS.
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Y'+2y"+5y=—17sin2x.
18. Haiitu oOmiee pemenue nugdhepeHnuantbHOro ypaBHeHHUS.
y"+ y=2cos5x +3sin5x.
19. Haiitu oOuiee perienue audepeHnnaib-Horo ypaBHEHUS.
y' =4y +4y=¢e""sin5x.
20. Haiitu obmiee permenne qudGhepeHIaTb,HOTO YPABHCHHUS.
y"+2y' =10¢e" (sinx + cos x).
21. Haiitu obmee pemenne nuddepeHnaibHOro ypaBHEHHUS.
y'—4y' +8y =e"(-3sinx+4cosx).
22. Haiitu obmiee perenne qudhepeHIaaTb,HOT0 YPABHCHHUS.

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

Kadenpa «Mamemamuxay

20 - 20 yueOHbIH TOA.

3K3AMEHAIIMOHHBIN BUJIET Ne 1

ITo guctinnunae JuddepeHuanpuble ypaBHEHUS

st obywarommxcsi 3 kypca Hampasienus noarotoBku 01.03.02 IMpukiiagHas MaTeMaTuka u

I/IH!hOQMaTI/IKa

Bomnpocsr:

1. OGwikHOBeHHBIE MU PepeHIaIbHbIe ypaBHeHUs. OCHOBHBIE ONIpeIeIeHuUsI.

2. Jluneitapie nud. ypaBHeHus n-ro mopsaka. CBOWCTBA JIMHEHHOTO Iu(. ypaBHEHHS #-TO

MOpsIKA.
3. Haiitu o6mee pemenne nuddepeHIansHOro ypaBHEHHUS.

y'—4y'+4y=—e*sin6x.

3aBenyronuit kadeapoit A.M. Koukapos
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KoMnaeKkT TecTOBBIX BOIIPOCOB H 3aJaHui

o pucuuruinae «JluddepeHnanbable YPABHEHUSD)

3aoanue 1. luddepeHnunanbHbIM ypaBHEHHEM SBIISIETCS YpaBHEHUE:

Dx+4=7,

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

3aoanue 2. luddepeHunanbHpIM ypaBHEHHEM TIEPBOTO MOPsAKA ABISETCS ypaBHEHHE:
1) xy'+sinx-y=0;
2) x+sinx-y=0;
3) Y'+y'sinx+y=1
4) y"+y'-2=cosx.
3aoanue 3. luddhepeHnnaabHbIM ypaBHEHHEM BTOPOTO MOPSIIKA SABISAETCS:
1) xy'+sinx-y=0;
2) x+sinx-y=0;
3) '+ y'sinx+y=1;
4) y"+y'—2=cosx.

3aoanue 4. pu xaxom 3Hauenny C QyHKIMSA y=x" SBISETCS PELICHAEM ypaBHeHus y' = Cx’

3aoanue 5. Pemenuem muddepennuansroro ypapaenus 3y —xy' =0 gpnsgerca QyHKuus:

1) y=0Cx;
2) y=Cx%;
3) y=x+GC;
4) y=x>+C.

3adanue 6. 3anuiuuTe MOJCTAHOBKY, HCIOIb3YyEMYIO JJISi MHTEIPUPOBAHUS OJHOPOIHOTO
ypaBHEHUSI.

3aoanue 7. OOmUM pelIeHHMEM HEKOTOpPOro IudQepeHINaaIbHOr0 ypaBHEHUs SBISETCS
Gynkuus y = Cx’, Torja 4YacTHBIM pELIEHHEM 3TOro Au(QEPEHIUANILHOIO ypaBHEHHS,
YJIOBJICTBOPSIIOIIMM HaYaJIbHBIM yciaoBusM (1) = 3, sBusercs:

1) y=2x;
2) y=0Cx;
3) y=x+C
4) y=3x3.

3aoanue 8. Ilpu xaxom ycnosuu ypasaenue P(x, y)dx + O(x, y)dy =0

SIBJISICTCS] YPAaBHEHHEM B TIOJHBIX Tuddepennuranax?
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3aoanue 9. O0muii uHTErpan HEKOTOPOro AUdGHepPeHINaTILHOIO YPaBHEHUS HMEET BU X° +
y* = C, Torga 4acTHBIM MHTETPAIOM 3TOro Au(p(EpeHINaIbLHOr0 YPaBHEHHS, YIOBIETBOPSIOIIMM

HaYaJIbHBIM yCIIOBUSAM )(4) = -3, ABIsETCS:

1) x*+y* =4
2) x>+ =-3;
3) x? +y? =25;
4) x2+y2=7.

3aoanue 10. JluddepeHranbHbIM ypaBHEHHEM C Pa3JIENSIOIIUMUCS TEPEeMEHHBIMU
SIBJISIETCS] ypaBHEHUE BUA:

1) y'=f()g);

2) ¥'=f(x)+g);

3) ¥'= f(x; ¥), e yHkuus f{x; y) — OAHOPOIHAS CTENIEHH HOJIb;
4) y'+ p(x)y=g(x).

3aoanue 11. OnHopoansM tuddepeHInaIEHBIM YPaBHEHUEM [IEPBOTO MOPSA/IKA SABISCTCA:

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

' Xy
3Hy= ;

x2+y?

, 2
4) y +—y:x.
x

3adanue 12. 3anummire BUjA HadalbHBIX ycloBuil B 3amaue Komm i nuddepenmanbHOro
YPaBHEHHsI BTOPOTrO MOPsAKA.

3aoanue 13. .Pemenue omHopoaHoro mud@depeHInaIbHOr0 YpaBHEHHUS IIEPBOTO TOPsIKA
MOXKET 6BITL HaﬁﬂeHO B BUAC:

1)y=u-v,toe u=u(x)m v=v(x) — HEKOTOpPbIC HEU3BECTHbIC (PYHKIINH;
2)y=u-x,rae 4 =u(X) — gekoTopas HEM3BeCTHAS (PyHKIINS;
3)y=u+v,rae u=u(x) u v =v(x) — HEKOTOpbIC HEU3BECTHHIC (PYHKIINH;
4)y =u +x, rae u = u(x) — HEKOTOpast HEU3BECTHAs (DYHKIIHS.

3aoanue 14. JluHeWHBIM HEOTHOPOIHBIM IH(QPEepeHINATBHBIM ypPaBHEHUEM IE€PBOTO
HOPS/IKA SBISIETCS ypaBHEHUE BUAA:

1) y'=fix)g);

2)y' +px)y =q(x)y"

3)y' = fix; y), rae bynkuus fx; y) — oqHOpOHAS;
4) y'+ p(x)y = g(x).

3aoanue 15. Yemy paBeH omnpeaenutesb BpoHCKOTO M1 IMHEHHO 3aBUCUMBIX (PYHKITAN?
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3aoanue 16. Pemenue nuHelHOTO IU(DQPEPEHIMAIBHOTO YpPAaBHEHHS IEPBOTO IOPSIKA
V' + p(x)y = g(x) mMoxeT ObITh HaliJICHO B BUJIE:

)y=u-v,toe u=u(x)u v=v(x) — HEKOTOpPbIC HEU3BECTHbIC (PYHKIIHNH;
2)y=u-x, e u = u(x) — HEeKOTOpasi Heu3BeCTHAs (PYHKLIUS;
3)y=u+v,rae u=u(x) u v=v(x) — HEKOTOpbIE HEU3BECTHHIC (PYHKIINU;
4)y =u+ x, tae u = u(x) — HEKOTOpasi HeN3BeCTHAS (PYHKIIUS.

3aoanue 17. YpapHeHuem bepHyIu sSBIseTCS ypaBHEHUE:

1) y-cosx=0;
2) ¥ =x*y;

' Xy
3Hy= ;

x2+y?

2)’: 4

4) y'+ xy”.

X
3aoanue 18. 3anummre Qopmy 00mEro pernieHUus JUHEHHOTO  OJHOPOJHOTO
TuQGepeHIMaIbHOTO YPAaBHEHUS 71-TO TIOPSIKA C TIOCTOSHHBIMU KOA(QUITCHTAMH.

3aoanue 19. OpHopoaHbiM audQepeHIranbHBIM ypaBHEHHEM BTOPOro TMOpsIKA C
MOCTOSTHHBIMU K03()(puiimeHTaMu siBiisieTCsl ypaBHEHHE BUIA:

1) y'=f()g);

2) y=S(x; »);

3) V'+p +qr=0;

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

3aoanue 20. 3anumMre TOACTAHOBKY, MCIOAB3YEMYIO JUIi  DPEUICHUS  JIMHEHWHBIX
T depeHInaTbHbIX YpaBHEHUH IEPBOTo Mopsiika’?

3aoanue 21. XapaxrepucTHueckoe ypaBHeHue k° + pk + g = 0 MMeeT 1Ba pa3IMYHBIX
NEHUCTBUTENBHBIX KOpHS ki W k. Torma olmiee perieHue ogHOpPogHOTO auddepeHInanIbHOTo

ypaBHEHHsI BTOPOTO MOPSI/IKA C TOCTOSIHHBIMU Kod(dunmentamu " + py' + gy = 0 umeeT BUL:

1) y=Ce" + Cre™;
2) y=u - x, tne u = u(x) — HeKoTopas Heu3BecTHas QyHKIIHS,
3) y=Ce" + Coxe"™;
4) y=e® (C| cos fx + C, sin fx).
3aoanue 22. O0iee pemenue auddepenunansaoro ypasuenus )" + 2y’ + y = 0 Haxoaum 1o
dbopmyre:

1) y= Clek'x + Czekzx;
2) y=u - x, tae u = u(x) — HeKoTopas Heu3BeCcTHas HyHKIIHS,
3) y=Cie"™ + Coxe"™;
4) y=e®(C| cos fx + C, sin fx).
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3aoanue 23. 3anumute BU HOPMAIBHOW CUCTEMBI JU(QepeHIINaTbHBIX YPaBHEHUH.

3aoanue 24. JIuHEHHBIM HEOTHOPOIHBIM AH(GEepEeHIINATLHBIM YPAaBHECHHEM BTOPOTO
MOPSIIKA C TIOCTOSTHHBIMU KO3 PUIIMCHTaAMH SBIISICTCS YPaBHEHHE BHJIA:

Dy =/(x)gl):;
2) ¥+ p(x)y = g(x);
3) V'+py' +qy=0;
4) y"+py'+qy = f(x).
3aoanue 25. Kak noHWKAEeTCS MOPSIO0K B YPAaBHEHHUSIX BUA Y™ = £(x)

3aoanue 26. Kak HaliTu o0I111ee pelIeHne JIMHEMHOTO HEOTHOPOIHOTO MU PepeHIIATBHOTO

YpaBHCHUsA, C€CJIM H3BCCTHO OJHO €ro 4aCTHOC PCIICHUC U 061_[[66 peIICHUE COOTBETCTBYIOLICTO

JUHEHHOTO 0JTHOPOAHOTO AU(PepeHInaTbHOTO ypaBHEHNUS?

3adanue 27. O01iee penieHre HEOAHOPOIHOTO NU(depeHINaIbHOTO YPaBHEHHS] BTOPOTO
HOPSIIKA C TIOCTOSHHBIME KO3 unuenramu V" + py'+qy = f(x) umeeT BU:

1) y=Ce""™ +Cre™;

2) ¥(x)=yo(x), rae Yo(x) — obluee peleHre COOTBETCTBYIONIETO OJHOPOIHOIO YPABHEHHUS;
3) y=Cie"™ + Coxe"™;

4) y(x) = y,(x), THE Yn(X) — HAaCTHOE PENIEHUE HEOTHOPOIHOTO YPABHEHHSI.

3a0anue 28. Xapaxrepuctuueckoe ypaBHenue k° — 4k + 3 = 0, cOOTBETCTByIOIIEE
ogHOpoaHOMY  auddepeHInanbHOMY — YPaBHEHHIO  BTOPOTO  TMOpPSAKa C  MOCTOSHHBIMH
kodpdunuenramu " +4)y" =3y =0, wumeer kopuu k; = 1; k» = 3. Torma 9acTHOe penieHHE

COOTBETCTBYIOLIEr0 HEOJHOPOAHOTO YpaBHEHUS V" —4)' +3y = e**(x+7) UMeeT BUL:

1) y.(x)=e*(Ax + B);
2) yu(x) = e**x(Ax + B);
3) ya(x)=e**B;

4) y,(x)=e>* (4x + B).

3a0anue 29. Jlaubl: ypaBHeHHE y'=x+y> U TOYKA (: 2). Cxombko mmeer ypaBHEHUE
pelIeHNH, TPOXOASIIUX YePe3 TaHHYI0 TOUKY?
1) HuU omHOTO,
2) onHo,
3) nBa.
4) ©eCcKOHEYHO MHOTO.

3aoanue 30. 3anumute Bua O0OBIKHOBEHHOTO nu(depeHnansHoro ypasHeHus bepaymnu?
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Bonpochl K KOLTTOKBUYMY

1. OcHoBHble mTOHATHA TeopuH auepeHIaNbHBIX ypaBHeHUH. 3amada Komm s
muddepeHIMaTbHOTO YpaBHEHHU TepBOro nopsiaka. GopMynupoBKa TEOPEMbl CYIIECTBOBAHUS U
€MHCTBEHHOCTH pelleHus 3anaun Komm.

2. Juddepenmanbupie ypaBHEHUS EPBOTO MOPSAKA: C pa3IeisSIOIIMMHICS TEPEMEHHBIMH,
OJTHOPOJIHBIE U MPUBOJISALINECS K OJJHOPOIHBIM.

3. JluneiitHble ypaBHEHUS IEPBOTO NMOpsaKa, ypaBHeHHe bepHymmu.

4. YpaBHEHUS B MOJHBIX U depeHranax.

5. TlpubnuxeHHOe HMHTErpUpoBaHHME AUDQPEepeHIINANbHBIX YpaBHEHUN MEpBOro MOpsIKa
METOJIOM HU30KJIUH.

6. Juddepennmanpupie ypaBHEHHS BBICIIUX MOpAnkoB. 3amaya Komm. dopmynupoBka
TEOpEeMBbI CYIIECTBOBAaHMS M €IMHCTBEHHOCTH pemeHus 3aaa4u Komm. OO01miee u yacTHOE pelIeHusl.
OOmwmit 1 YaCTHBIN HHTETPATHI.

7. HuddepeHnnanbable ypaBHEHHS, JOMYCKAOIINE TOHMKEHNE TIOPSIIKA.

8. Jluneitnpli muddepeHIraNbHBIA  OmepaTop, €ro cBoicTBa. JImHEHHOE OIHOPOIHOE
muddepeHnranbHOe ypaBHEHHE, CBOWCTBA €T0 PEUICHUN.

9. JluneitHO-3aBHCHMBIE U JIMHEHHO-HE3aBHCUMBbIE cucTeMbl GyHkImil. HeobOxomumoe
YCIIOBHE JINHEHHOHN 3aBUCUMOCTH CHCTEMBI (PYHKIINH.

10. YcaoBue JIMHEWHON HE3aBUCUMOCTHU peleHuit JIMHEHHOT O OJIHOPOJTHOTO
Qg QepeHInaIbHOTO YpaBHEHHUS.

11. JIuneitnoe omHopogHoe nuddepeHnmansuoe ypaBHeHue. DyHaaMmeHTandbHas cUCTEMa
petenuit. CTpykTypa 00111ero penieHusl.

12. JIuneitHoe HeogHOpOAHOE MU(. ypaBHeHUE. CTPYKTypa 00IIEro perieHus.

13. Meton Jlarpanka Bapuaiuu pou3BOIbHBIX TOCTOSHHBIX.

14. Jluneitnple  opgHOpomHble  nuddepeHIaNbHbIE  YpaBHEHUS € MOCTOSHHBIMU
k03¢ punmenTamu (caydai mpOCThIX KOPHEH XapaKTePUCTHUECKOTO YPaBHEHNUS).

15. Jluneitnple  omgHOpomHble  nuddepeHIaNbHbIE  YpaBHEHUS €  MOCTOSHHBIMU
k03 punmenTamu (caydaid KpaTHBIX KOPHEH XapaKTePUCTUIECKOTO YPAaBHEHUS ).

16. Jluneitnple  HeomHOpoAHbIE  AWQdEepeHlnaibHble ypaBHEHUS C  MOCTOSHHBIMU
k03 punmenramu. Meton noxdopa.

3ananus pacueTHo-rpaguueckoil padoTbl

3anpaua 1. Haittu oOmuit maTerpan auddepeHnuaibHoro ypaBaeHus. (OTBET IPeICTaBUTh B

BUJIE W(X,y) =C)

1.1 4xdx —3ydy = 3x" ydy — 2xy°dx. 12 x\f14+ 3 + py/'\1+ x> =0.
1.3. \/4 + yzdx — ydy = xzydy, 1.4. \/3 + yzdx - ydy = xzydy.
1.5. 6xdx — 6ydy = 2x” ydy —3xy’dx. 1.6

xy3+ V2 dx+ yN2+x*dy =0.
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1.7. (ezx+ S)dy +ye™dx=0.

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

1.11. y(4+e")dy—e" dx =0.

1.13. 2xdx — 2 ydy = x* ydy — 2xy°dx.
xmdx+ymdy=0.

1.15. (ex+ 8)dy —ye'dx=0.

1.17. 6xdx — ydy = yx*dy — 3xy’dx.
1.19. (1+ex)y':yex.

1.21. 6xdx — 2ydy = 2yx*dy — 3xy dbx.

1.23. (3 + ex)yy' =e".

1.25. xdx — ydy = yx°dy — xy°dkx.
1.27. (1 +e")yy' =e".
3(x2y+y)dy+ 2+1*dx=0.
1.29. 2xdx — ydy = yx*dy — xy*dx.

1.31. 20xdx —3ydy = 3x* ydy — S5xy°dkx.

112 \J4—x*y' + xp* + x = 0.

1.14.

116. 54+ 3% + y'yy1—x* =0.

1.18. yIny+ xp' = 0.

120 \1-x*y' + xp* + x = 0.

122. y(1+Iny)+xy' =0.
1.24. \/3+y2 +\/1—x2yy'= 0.
1.26. 5+y2dx+4(x2y+y)dy = 0.

1.28.

130. 2x + 2xy* ++2—x%y' = 0.

3agaua 2. Haiitu oOmumii naTerpan quddepeHnanbsHOro ypaBHeHUs.

2

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

2

X X
, X+
23. ) = 2
X=Yy
Vo
25.2y"' =+ 6=+3.
X X
xX+2y

27. V' = :
4 2x—y

;o 3y 427
22. Xy :W.
24. xy' = x>+ +y.

. 3y +4yx?
26. Xy = 2y2+2x2 .

28 xy' =24x" + ¥ +y.
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2 31° +6)x”

' y y I _
29.37y ' =2— 4+ 8= +4. 2.10. Xy = .
Y x2 X 7 2y2+3x2
2 2
, X +xy-—
211y =— ) 2.12. xy’:‘/2x2+y2 +y.
x°=2xy
2 3y° + 8y’
r_ Y y r_ D) yx
213. v/ =24+ 6L +6. 2.14. xy' = ———2—.
Y 2 X 4 2y +4x°
2.15 ’—x2+2xy_y2 2.16. xy' =3./x> + 17
Aoy 27 —2xy d6. xy =3\x"+y" + ).
2 3y° +10yx°
Y Y p_ Y yXx
217.2y =2+ 8= +8. 2.18. Xy = :
Y x2 X 4 2y2+5x2
2 2
, X +3xy-—y
2.19. y' = . 220. 51 =3 2x2 + 12 + 1.
d 3x° —2xy K4 rryory
2 3y +12yx°
r_ Y Y p_ Y yXx
2.21. =4+ 8= +12. 222. Xy = .
Y x2 X 4 2y2+6x2
2 2
, X +xy—3y T
223. Y = . 224, xy' =2 + Vv + .
y ¥ — dxy Xy N3XTHY 4y
2 3y° +14yx°
r_ Y J p_ D) yXx
225. 4y =2 —+10<L +5. 2.26. xy' = .
Y x2 X 4 2y2+7x2
2 2
, X +xy—-Sy
227. Y = . 228. x1' = 4[x> + V> + .
y x2—6xy Xy X Ty +)y
2
229.3y' =L +10L +10. 230 xy' = 4207+ + .
X X
2 2
+2xy -5
2.31.y’:x zxy r
2x" —6xy
3anaua 3. Haittu o6mmii naTerpan nuddepeHnuaibHOr0 ypaBHEHHUS.
, Xx+2y-3 , x+y-—2
3.y = 32,y ==,
2x—2 2x—2
oy ., 2y-2
33, y’:M 34,y = Y

3Ix+3 X+y-2
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35.)' =
d 3x—y-2
. ,  x+y-8
- 3x—y—8
o 1 = 3y+3
- 2x+y—1
311, ,:x—22y+23
—_ x_
3.13. y,:2x54;3_y5—5
, +3y -4
T
3.17. y,:x+2yl—3
y—
1o 1 = Sy+5
B T 3y
3.21.y’=x;i;2
3.23. y’:2);;i};3
, +5y—6
325. Y :;x—i—6
3.27. y’:zz:fz_l
329. ) = 0y -6
Y 5x+4y-9
, y+2
331 Y =———.
4 2x+y—-4

3anaua 4. Haiitu pemenue 3agauun Koiu.

4J.y“—y/x::x2,_yﬂ)=(l
y'—yetgx =2xsinx, y(z/2)=0.

3.6, y':%.
3.8. y':%.
, +2y-3
3.10. Y =—zx_;_3.
+8y-9
3.12. y'=—x Y7
10x—y-9
, 4y -8
3.14. y' = 4 :
3x+2y-7
3.16. y’:Lx;r?’.
=
3.18. y'=%.
, +4y -5
3.20. Y =—)6Cx_3y}_5.
3.22. y':M.
4x —4
324. ) = 2 :
2x+2y-2
, x+y—4
326 Y =22
d x—2
3.28. y':%.
, +6y—7
3.30. ) :ﬁ.
42,




43, y'+ycosx:%sin2x, y(0)=0.

y'+ytgx=cos’x, y(z/4)=1/2.
Y
45. y' —
d x+2

y’—iy:ex()wrl),

y(O):l.

47. y'—Z = xsinx, y(%) =1.

X
r Y 2
9. —=X", 1)=1.
4.9 y+2x X y()
, 2x B 2
er1+x C1+x »(0 )_
, 2x-5
4.11. - ):
y In x
413. y - =-2—2 1
Y=< — y(1)=1
4.15. y'+%y=x3, y(1)=—5/6_
X
, 2xy 2
A7,y — =1 1) =
4.17. y g +x2, y()

, 3y 2
419. Y+ === y(1)=1.
y+—=—, »(1)

-1
c .

V' +2xy=-2x", y(l)=

, Xy X 2
:—, O = —,
4.21.y+2(1_x2) 5 y(0) 3

123y =2y (x+1), p(0)=1.

x+1

Y +2xy= xe ™ sin x, y(O) =1.
125,y 2y)(x+1) = (v+1)

y'—ycosx=-sin2x, y(0)=3.

=x* +2x, y(—l):3/2.

N~

6.

48. y'+ Y sinx, y(7)= l
X T

4.10.

4.12. y' +Z_x_+le : y(l)
X X

4.16. y'+X:3x, y(]):l,
X

ais =1, y(1)=1

4.20.

4.22. y'+xy:—x3, y(0)=3.

4.24.

y(0)=1/2. 426
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427. y' —4xy = —4x°, y(O) =-1/2. 428. y' — Y _ _ln_x’ y1)=1.
X X

429.y'=3x"y = x" (1+x3)/3, y(0)=0. 4230
y'—ycosx=sin2x, y(0)=-1I.
431y —y/x==2/x", y(1)=1.

3apaua S. Pemnts 3amauy Komn.

5.1, Y dx + (x+ e )dy =0, y
5.2. (y4 e’ + 2x)y' =y, ¥
53. ydx + (xy — l)dy =0, y|x:1 =g.

5.4. 2(4y2 +4y —x)y' =1, y|x:0 = 0.

5.5. (cos 2ycos’ y— x)y’ =sin ycos y, y|x:1/4 =7/3.
5.6. (xcos2 y —yz)y' =ycos’y, y|_=z/4.
=0

58.(104)° —x)y' =4y, y|x:8 =1.

59. dx + (xy — yS)dy =0, y‘x:_l =0.

2.

xX=C

=1.

x=0

57.¢” (dx - 2xydy) =ydy, y

= /4.

5.10. (3ycos2y—2y2 sin2y—2x)y’ =y, ¥
5.11. 8(4y3 +xy—y)y’ =1, y|x:0 =0.

5.12. (21ny—ln2y)dy = ydx — xdy, y‘x:4 =e’.
5.13. 2(x+y4)y' =y, y._,=-L

5.14. Y (y—l)a’x+3xy2 (y=Ddy=(y+2)dy,
1.

x=16

2.

=14

5.15. 2y dx + (x + el/y)dy =0, y_ =
5.16. (xy + \/;)dy +y*dx =0, y|x:_1/2 =4,

5.17. sin 2 ydx = (sin2 2y —2sin’ y + 2x)dy, y‘x:_l/z = /4.
5.18. (y2 +2y —x)y' =1, y|x:2 =0.

5.19. 2y\/;dx—(6x y +7)dy =0, y‘x:_4 =1.
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520, dx =(sin y +3cos y +3x)dy, y’x:e,,/z =7x/2.
5.21. 2((:052 y-cos2y— x)y’ =sin2y, y|x:3/2 =5rx/4.
522. ch ydx = (1 + xsh x)dy, y‘le =1In2.

523 (13y° —x)y' =4y, y_ =L

524, Y’ (y2 + 4)dx + 2xy(y2 + 4)dy =2dy, y cenfs = 2.
5.25. (x+1n2y—lny)y’ =y/2, y‘xzz =1.

s26. (20 + [y )y +2)°dx =0,y =1.

5.27. ydx + (2x— 2sin’ y —ysin2y)dy =0, y|x:3/2 = /4.

5.28. 2(y3 -y+ xy)dy = dx, y‘x:_z =0.
5.29. (2y+xtgy—y2 tgy)dyzdx, y|x:0 =T.
5.30. 4y2dx+(el/(2y)+ x)dyzO, v =1/2.

xX=C

531, dx + (2x +sin2y —2cos’ y)dy =0, y_, =0.

3anaua 6. Haiitu pemenue 3anaun Komm.
6.1. y'+xy=(1+x)e” y?, y(0)=1.
62.xy'+y=2y"Inx, y(1)=1/2.
63.2(xy" +y)= xy°, y(1)=2.
6.4, y'+4x3y=4(x3 +1)e_4x Vv, y(0)=1.
65 xy —y=—y" (lnx+2)lnx, y(1)=1.
6.6.2(y' +xy)=(1+x)e™y*, »(0)=2.
67.3(xy"+y)=»"Inx, y(1)=3.
6.8.2y"+ ycosx =y cosx(l+sinx), y(0)=1.
6.9, y’+4x3y:4yze4x(1—x3), y(0)=-1.
6.10. 3" + 2xy =2xy~ e_zxz, y(0)=-1.
6.11. 2xy" =3y :—(5x2 +3)y3, y(l):l/\/i.
6.12. 3xy"+5y = (4x-5)»*, y(1)=1.
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6.13. 2y'+3ycosx =e*" (2+3cosx)y~, y(0)=1.
6.14.3(xy"+ y) = xy°, y(l) =
6.15. y' —y=2xy", y(0)=1/2.
6.16. 2xy' =3y =—(20x" +12)y°, y(1)=1/22.
6.17. y' + 2xy =2x°y*, y(0)=+/2.
6.18. xy'+y=7y"Inx, y(l)zl.
6.19. 2y" +3ycosx =(8+12cosx)e™ y~', »(0)=2.
6.20. 4y'+x3y—(x3 +8) 22, y(O)
6.21. 8xy' =12y (5x2 +3)y , y(l):
622.2(y'+y)=xv", »(0)=2.
6.23. Y +xy=(x- l)ex v, »(0)=1.
624.2y"+3ycosx=—e " (2+3cosx)y”, »(0)=1.
625y —y=xy", y(0)=1.
6.26. 2(xy' +y)= ¥’ Inx, y(1)=2.
627. ' +y=xy°, y(0)=1.
6.28. y'+2ycthx=y*chx, y(1)=1/shl.
629. 2(y' +xy)=(x-1)e* y*, »(0)=2.
6.30. y' — ytgx =—(2/3)y*sinx, »(0)=1.
631. xy' +y=xy", y(1)=1
3agaua 7. Haiitu o6umumii nuTerpan anddepeHimanbHoro ypasHeHus.
7.1.3x7 ¢’ a’x+(x3 ey—l)dy =0.
2x  2x

(3x +gcosﬁ]dx——cos—dy 0.
y y y y

3x +4y° )dx+(8xy+ey)dy =0.

7.4. (2x 1——jdx—( y—ljdyzO.
X

2

7.5, y + ysec x)dx+(2xy+tgx)dy 0.



(3x y+2y+3)dx+(x +2x+3y° dy 0.

7.7. L+l+l dx +| ———— l—iz dy =0.
Jxi+yt Xy x+y Xy
7.8, [sm2x 2cos(x+y) ]dx 2cos(x+y)dy =0

7.9. (xy +x/y )dx+(x y—xz/y )dy=0.

2
7.10. [L %jdx—zydy 0.

2
X X X

7.11. lcos—dx—(lcosl+ 2yjdy =0.
X

X
7.12. +y di+| x+ L dy=0.
x’ +y JxT+
1+ 1- 2
7.13. xyd xydy 0. 7.14. dx_x+2y dy =0.
y xy Y Y
y xy+1 .y 1
7.15. L dx -2y = 0. 7.16. (xe +—2)dx——dy—0.
X X X X
1 :
7.17.| 10xy — — dx+£5x +xcozsy—y2s1ny3jdy:0.
sin y sin” y
d
7.18. 2)/’ ~+¢€" |dx— 2xy2=0. 7.19.
X +y X 4y

e’ dx+(cosy+xey)dy=0.

7.20. (y3 + cosx)abc+(3xy2 +ey)dy =0.

721 xe” dx+(x2yey2+ tg’ y)dy =0.

7.22. (5xy2 —x )dx+ (szy —y)dy =0.

7.23. [cos(x+ y2)+ sinx}dx+ 2ycos(x+y2)dy =0.
7.24. (x2 —4xy—2y2)a’x+(y2 —4xy—2x2)dy =0.



: : 1 1
7.25. s1ny+ysmy+—jdx+(xcosy—cosx+—)dy =0.
X Y

7.6, 1+lex/yjdx+ (1 —izex/yjdy ~0.
y y

(x—y)dx +(x+y)dy B
X+’

7.28. 2(3xy2 +2x° )dx + 3(2x2y +y° )dy =0.

7.29. (3x3 +6x°y+3x)° )dx + (2x3 + 3x2y)dy =0.

0.

7.27.

7.30. xy”dx + y()c2 + yz)dy =0.
7.31. xdx + ydy + (xdy — ydx)/(x2 + yz) =0.

3anaua 8. Jlns manHOoro auddepeHnnanTbHOTO YpaBHEHHS METOJOM H30KJIHH TMOCTPOUTH
MHTErPAIBHYIO KPUBYIO, IIPOXOAAILYI0 Yepe3 Touky M .

.1y =y—x’, M(L, 2). 82. yy'=-2x, M(0, 5).
83.y'=2+y°, M(L, 2). 8.4. y'=§—x, M (1, 1).

Y
85 y'=(y—1)x, M(1, 3/2). 86. ' +x=0, M(-2, -3).
87.Y'=3+y°, M(L 2). 88.xy' =2y, M(2,3).
8.9. y’(x2 +2)= v, M(2,2). 8.10.
=y +2xp' =0, M(2,1).
8.11. Y =y—x, M(9/2,1). 8.12. y' =x"—y, M(L 1/2).
8.13. y' =xy, M(0, —1). 8.14. y' =xy, M(0, 1).
8.15. yy':—g, M (4, 2). 8.16. 2(y+y")=x+3, M(1 1/2).
8.17. ' =x+2y, M(3,0). 8.18. xy' =2y, M(1, 3).
8.19.3yy" =x, M (-3, -2). 820. y'=y—x>, M(-3, 4).
821 x° —y* +2xp' =0, M(-2,1). 822.)' =x"-y, M(2, 3/2).
823. y' =y—x, M(2,1). 824. ' =-x, M(2, 3).

825. y' =y—x, M(4,2). 826.3yy'=x, M(L, 1).
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827. y'=x"—y, M(0,1). 8.28. ' =3y", M(L, 3).
820. x> —y* +2xyy' =0, M (-2, —-1).830. y'=x(y-1), M(1, 1/2).
831y =x+2y, M(1, 2).

3apaya 9. HaiiTu nmuHUIO, TPOXOAIIYIO YEPE3 TOUKY M o ¥ 00JIanaronyro TeM CBOMCTBOM,

4ro B 000it ee Touke N/ HOpManbHBI BeKTOp JfN C KOHIIOM Ha OCH Oy umeer pnuny,

paBHy!0 d , 1 00pa3zyeT OCTPBIN YroJl ¢ MOJIOKUTEIIbHBIM HallpaBI€HUEM OCH Oy .
90.1. M, (15, 1), a=25. 92. M, (12, 2), a=20.
93. M, (9, 3), a=15. 9.4. M, (6, 4), a=10.
9.5. My(3, 5), a=5.
Halitn nuHUIO, IpOXOIAILIyI0 4epe3 TOYKY M 0> €CIIH OTPE30K IIF00OM €€ KacaTelbHOH

MEX/1y TOUKON KacaHHsl U OChbIO Oy JIEIIUTCS B TOUKE MEPECceUeHusl ¢ OChI0 a0CIICcC B OTHOLIEHUN

a b (cauras ot ocu OY).
96. My(1, 1), a:b=1:2. 97. My (-2, 3), a:b=1:3.
98. M,(0, 1), a:b=2:3. 99. M, (1, 0), a:b=3:2.
9.10. My (2, —1), a:b=3:1.
Haiitn nummio, npoxosmtyto uepes touky M, ecnu otpesok moboii ee kacaTembHoit

MEX/1y TOUKON KacaHHsl U OChIO Oy JIEIIUTCS B TOUKE MEPECeUeHusl C OChI0 a0CIICC B OTHOLIEHUN

a b (cauras ot ocu OY).
9.11. My (2, 1), a:b=1:1. 9.12. My (1, 2), a:b=2:1.
9.13. 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.

Haittn nummio, npoxonsutyto uepes Touky M, ecnu otpesok moGoii ee KacaTenbHOH,

3aKII0YCHHEIN MEXAY OCAMH KOOPAHHAT, ACIUTCA B TOYKC KaCaHUA B OTHOIICHUU (] . b (C‘IPITEUI oT

ocHu Oy).

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

Haiiti nmamio, mpoxomsutyio depes touxy M o ¥ 00Iajarouryr0 TeM CBOMCTBOM, 4YTO B

no6oit ee Touke V] KkacartenbHbIH BeKTOp )/ C KOHIIOM Ha OCH Ox wuMeeT npoeKIKIO HA OCh

Ox, obparno nponopruonanbhyio abemucce Toukn M . Kosdduuuent npornopiuuoHanbHOCTH
paBeH d .
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921. M, (1, e), a=-1/2. 922. M, (2, e), a=-2.
9.23. MO(—I, \/g), a=-1. 9.24. M (2, 1/e), a=2.
0.05. My (1, 1/¢*), a=1/4.

Haiitn nuHUI0, NPOXOISIIYI0 Yepe3 TOUKY M o ¥ 00Iajgaruryro TeM CBOMCTBOM, 4YTO B

moGoii ee Touke M KacatembHbIit Bektop )N ¢ koruom Ha ocu (Y mmeer mpoekumio Ha ock
Oy , paBHyto d .

926. M, (1, 2), a=-1. 927. My (1, 4), a=2.
928. M, (1, 5), a=-2. 929. M, (1, 3), a=-4.
930. My (1, 6), a=3. 931. My (1, 1), a=1.
3agauya 10. Haiitu o61ee pemenve quddepeHIanbHOro ypaBHeHHUs.
10.1. y"xInx = y". 102. xy" +y" =1.
10.3. 2xy" = y". 104. xy" +y"=x+1.
1
105 tgx-y" —y'+——=0. 10.6. x*y" +xy" =1.
SIn x
10.7. y"ctg2x+2y" =0. 10.8. X’ y" + x> y" =1.
10.9. tgx - y" =2y". 10.10. y" cth2x =2y".
1011 x*y"+x°y =1. 10.12. xy" +2y" = 0.
1013, (1427 )"+ 220" = x°. 10.14. x°y" + x*y" = 1.
4 4 1 n l4
10.15. xy" —y" +—=0. 10.16. xy" +y +x=0.
X
10.17. thx -y =" 10.18. xp" + " = x.
10.19. y"tgx=y"+1. 10.20. y"tg5x=5y".
1021, Y"th7x=7y". 1022, x*y" + x2y" =/x.
14 4 1 n "
10.23. cthx-y"— ' +—=0. 1024, (x+1)y"+y"=(x+1).
chx
. 4 14 1
1025, (1+sinx)y" =cosx- y". 10.26. xy" + " = I
X
4 14 2 14 !/
1027, —xy" +2y" = —-. 10.28. cthxy” + y" =chx.
X
4 _n 3.7 " Z.X' '
10.29. x*y"+ x7y' = 4. 1030. y"+——y"=2x.
x +1
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10.31. (1 + xz)y” +2xy =12x".

3anaua 11. Haiitn pemenne 3azaun Kowm,
1 4y*y" =y =1, y(0)=+2, y'(O):l/(2\/§).
12 y"=128y°, y(0)=1, »'(0)=8.
113. "' +64=0, y(0)=4, »'(0)=2.
114. y"+2sinycos’ y=0, »(0)=0, »'(0)=
115. y" =32sin’ ycosy, y(1)=x/2, )'(1)=4.
16 y"=98y°, y(1)=1 »'(1)=7.
1.7y +49=0, y(3)=-7, »'(3)=-1.
118. 4y°y" =16y ~1, ¥(0)=~2/2, »'(0)=1/V2.
119. y"+8sinycos’ y =0, »(0)=0, »'(0)=
110 y" =72y, y(2)=1, y'(2)=6.
111 Y™y’ +36=0, »(0)=3, »'(0)=2.
112, y" =18sin’ ycosy, y(1)=x/2, »'(1)=3.
113 4y°y" = y* —16, y(0)=2v2, »'(0)=1/32.
114, y"=50y°, y(3)=1L »y'(3)=
11.15. y"y° +25=0, y(2)=-5, »'(2)=-1
1.16. y"+18sinycos’ y=0, y(0)=0, »'(0)=3.
11.17. y" =8sin’ ycosy, y(1)=x/2, y'(1)=
118, y"=32y°, y(4)=1, y'(4)=4
119, y"’ +16=0, y(1)=2, y'(1)=2
1120. y" +32sin ycos’ y =0, »(0)=0, ( )=4
1121. y" =50sin’ ycosy, y(1)=7/2, y'(1)=
22 y" =18y, y(1)=1 »'(1)=3.
1123y’ +9=0, y(1)=1 y'(1)=
11.24. y3y”=4(y4—1), y(O):\/E, y’(0)=x/§.
1125. y"+50sin ycos’ y =0, y(0)=0, »'(0)=5.

5.
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126 y"=8y°, y(0)=1, »'(0)=2.
127.y" +4=0, y(0)=-1, »'(0)=-2.
1128. y" =2sin’ ycosy, y(1)=x/2, y'(1)=1.
1129. y'y" = y* —16, »(0)=2+2, y'(0)=+2.
11.30. y" =2y°, y(-1)=1 y'(-1)=L
1131y +1=0, y(1)=-1, y'(1)=-

3agauya 12. Haiitu obuiee pemenue quddepeHIaabHOro ypaBHeHHUs.

12.1. " 4+3y" + 2y =1-x". 122. " — " = 6x" +3x.

123. " =y = x> + x. 12.4. ylV =3y"+3y"—y =2x.

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

127. " 429"+ y"=x> +x—1. 128. y" — " =2x+3.

129. 3y +y" =6x 1. 12.10. y"" + 2" + y" = 4x7,
1211 y" 4+ y" =5x" —1. 1212. " +4y" +4y" = x — x°,
12.13. 7y" = y" =12x. 12.14. " +3y" +2y" =3x” + 2x.
12.15. " — 3" =3x" = 2x +1. 12.16. y" — y" = 4x* —=3x+2.

1217. 7 =3y" +3y" -y = x - 3. 12.18. " 423" + 3" =12x" — 6x.
12.19. " —4y" =32 —384x°. 12.20. " 42"+ 9" =2 -3x".
1221. " + y" =49 — 24x°, 1222, y" = 2y" =3x> + x— 4.

12.23. y" =13y"+12y" = x —1. 1224. " 4" = x.

1225 y" —y" = 6x+5. 12.26. y" +3y" +2y" = x> +2x +3.
1227 " =5)" + 6y =(x - 1)2 , 1228. " —6y" +9y" =3x—1.
1229. y" —13y" +12y" =18x" - 39. 1230. " + " =12x +6.

1231 " —5y" +6y" = 6x° +2x 5.

3agauya 13. Haiitu o6uee pemenue quddepeHIrnaasHOr0 ypaBHeHHMS.
13.0. y"—4y"+5y' =2y =(16 —12x)e™
132. y" =3y"+2y" =(1-2x)e"
133. "=y =y +y=(3x+ 7)ezx
134. " =2y"+y" =(2x+5)e™.
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135. " =3y"+4y =(18x—21)e ™.

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

138. y"+2)"+ ) =(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)ezx.

13.02. y"+4y"+5y"+2y = (12x +16)e™.
13.03. y"—y" =2y =(6x—11)e ™.
13.04. "+ " =2y =(6x+5)e”.
13.05. y" +4y"+4y" = (9x +15)e”.
13.06. y" =3)"— ' +3y =(4—-8x)e".
13.17. y”'—y”—4y'+4y:(7—6x e”.
13.8. y"+3)"+2y" = (1-2x)e ™.

13.19. Y" =5y"+7y' =3y =(20-16x)e™".

1320. y" —4y"+3y"'=-4x-¢".

1321, y"=5y"+3) +9y =(32x-32)e™".

1322. y" —6y"+9y =4x-e".

1323 y" =Ty"+15y" =9y = (8x—12)e".
1324. y" —y"=5y' =3y =—(8x+4)e".
1325. y"+5y"+7y"+3y =(16x+20)e".
1326. y" —2y" =3y =(8x—14)e".
1327. " +2y"=3y' = (8x+6)e".

1328. y" +6y"+9y" = (16x+24)e".
1329. y"—y"=9y"+9y =(12—16x)e".
1330. y"+4y"+3y' =4(1-x)e ™.

1331 y" +y"— 6y =(20x +14)e™".
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3anaua 14. Haiitu obmiee pemenne nuddepeHInanbHOr0 ypaBHSHHUS.

14.1. y"+2y" =4e* (sinx + cos x).
143. " +2y" =-2¢" (sinx + cos x).
14.5. y"+2y"+ 5y = —sin2x.
y'—4y' +8y =¢"(5sinx—3cosx).
14.7. y"+2)" =" (sinx + cosx).

149. 3"+ 6" +13y =" cos4x.
14.11. y"+2y"+ 5y =-2sinx.
y'—4y'+8y =¢e"(—3sinx+4cosx).
14.13. y" +2y" =10e" (sinx + cos x).
14.15. y"+ y =2cos5x + 3sin 5x.

14.17. y"+6y'+13y =¢ > cosx. 14.18.

14.19. y" +2y" = 6¢" (sinx +cos x).
y"'—4y'+4y =—¢e** sin4ux.
1421. "+ 6y’ +13y = —e>* cos5x.

y"+y=2cos7x—3sin7x.
1423. y"+2y"+ 5y =—cosx.

y'—4y'+8y =e"(2sinx—cosx).
1425. y" +2)y" =3¢" (sinx + cosx).
1427. y" + 6" +13y = e cos8x.

142. y"—4y'+4y = —e** sin6x.
144. y"+y=2cos7x+3sin7x.
14.6.

14.8. " —4y'+4y = e sin3x.
14.10. y"+ y =2cos3x —3sin3x.
14.12.

14.14. y" —4y' + 4y = e** sin 5x.
14.16. " +2y"+5y =—17sin2x.
y'—4y'+8y=¢"(3sinx +5cosx).

14.20.

14.22.

14.24.

14.26. y" —4y' + 4y = e** sin4x.
1428. y"+2y"+ 5y =10cos x.

1429. y"+y =2cosdx +3sin4x. 1430. y"—4y'+8y =¢"(—sinx+2cosx).

1431. y"—4y'+ 4y =e** sin6x.

3agaua 15. Haiitu o6mee pemenne quddepeHIHnanIsHOr0 YypaBHEHHMS.

15.1. y"=2y"=2ch2x.
152. "+ y=2sinx—6cosx +2e",

153. y" —y'=2e"+ cosx.
154. y"—3y"'=2ch3x.

15.5. "+ 4y =—8sin2x +32cos2x + 4¢**.

156. y" —y"'=10sinx+6cosx +4e”.
15.7. y"—4y' =16¢ch4y.
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158. " +9y =—18sin3x —18¢™.
159. y" —4y' = 24> — 4cos 2x + 8sin 2x.

15.10.
15.11.
15.12.
15.13.
15.14.
15.15.
15.16.
15.17.
15.18.
15.19.
15.20.
15.21.
15.22.
15.23.
15.24.
15.25.
15.26.
15.27.
15.28.
15.29.
15.30.
15.31.

y"—5y"=50ch5x.

" +16y =16cosdx —16¢e*.

y" -9y’ =-9e*+18sin3x —9cos3x.
y"'—y'=2chux.

y"+25y =20cos5x —10sin5x +50¢e>" .

y" —16)" = 48e* + 64 cos4x — 64sin4x.
y'+2y"'=2sh2x.

V" +36y =24sin6x —12cos6x +36e*".
y" —25y"=25(sin5x +cos5x)—50e™".
y"+3y"=2sh3x.

" +49y =14sin7x+7cos7x —98e’".
y"—=36y"=36¢""—72(cos6x +sin6x).
y"'+4y =16sh4x.

"+ 64y =16sin8x —16cos8x —64e™ .
y"—49y'=14e""—49(cos7x +sin7x).
y"+5y"=50sh5x.

3" +81y =9sin9x +3cos9x +162¢”".
y" — 64y’ =128cos8x — 64¢*".
y"+y"'=2shx.

3" +100y =20sin10x —30cos10x — 200" .
Y81y =162¢” +81sinIx.
»"=100y" =20¢e'"*+100cos10x.

3anaua 16. Haiitu pemenue 3agauu Komn.

16.1. y"+7°y=n"[coszx, y(0)=3, y'(0)=0.
162.y"+3y' =9¢"/(1+¢"), »(0)=In4, 3'(0)=3(1-In2).
163. y"+4y=8ctg2x, y(z/4)=35, y'(n/4)=4.

164. y"—6y'+8y =4/(1+¢™), y(0)=1+2m2, y'(0)=6In2.
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165, " =9y +18y =9¢"/(1+e¢7), »(0)=0, y'(0)=0.
166,y +n'y=x"fsinzx =1, y(1/2), ¥'(1/2)=7"/2.

1 1
" = 0)=2, »'(0)=0.
16.7. Y +ﬂ2y ﬂzcos(x/ﬂ), y( ) ) y( )
—3x
16.8.y"_3yr:39€__3x, y(0)=4In4, »'(0)=3(3In4-1),
+€

169. y"+y=4ctgx, y(n/2)=4, y'(7/2)=4.
16.10.y”—6y'+8y=4/(2+e_2"), »(0)=1+3In3, »'(0)=10In3.
16.11.y"+6y'+8y=4e—2"/(2+e2x), ¥(0)=0, y'(0)=0.

16.12. y"+9y =9/sin3x, y(7z/6)=4, y'(7/6)=37/2.

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

16.14. y”—y'=e‘"/(2+e‘"), y(0)=1n27, »'(0)=In9-1.
16.15.y" +4y =4ctg2x, y(z/4)=3, y'(=/4)=2.

16.16. y"=3y'+2y = 3
+

16.17. " =6y +8y =4¢™ [(1+¢7), y(0)=0, »'(0)=0.
16.18. y"+16y =16/sin4x, y(z/8)=3, y'(z/8)=2x.

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

1620y =2y’ =4 /(1+e7), p(0)=In4, '(0)=In4-2.

16.21.y”+£=%ctg(x/2), y(m)=2, y(7z)=1/2.

1622. " =3y'+2y=1/(2+¢ ™), »(0)=1+3In3, y'(0)=5In3.
1623. 3" +3y'+ 2y =e"/(2+¢), »(0)=0, »'(0)=0.

1624. y"+4y =4/sin2x, y(z/4)=2, y'(z/4)=~.

1625. y"+4y =4/cos2x, y(0)=2, »'(0)=0.

1626. 3" +y =¢*/(2+¢"), »(0)=m27, y'(0)=1-In9.

1627. "+ y=2ctgx, y(7/2)=1, y'(7/2)=2.

1628 3" =3y + 2y =1/(1+e™), y(0)=1+2In2, '(0)=3In2.

L J(0)=148In2, y'(0)=14In2.
€
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1620. " =3y’ +2y=¢'/(1+¢), »(0)=0, 3'(0)=0.
1630. "+ y=1/sinx, y(z/2)=1 y'(z/2)=x/2.
1631. "+ y=1/cosx, y(0)=1, »'(0)=0.
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5. MeTtoauyeckue MaTepuaJbl, oNpeae/siiouie NpoueIypbl OLeHHBAHUS KOMIIeTEHIMH
5.1 Kpurepun oueHMBaHMs KOJJIOKBUYMA.

OneHka «OTJMYHO» BBICTABISIECTCA 3a THNyOOKOE 3HAHHME NPEIYCMOTPEHHOTO MPOrpamMMoin
MaTepuaiga, 32 yMEHHME 4YEeTKO, JAKOHMYHO WU JIOTMYECKH IIOCIEeJ0BAaTEIbHO OTBEYaTh Ha
MOCTaBJIEHHBIE BOIPOCHI.

OneHka «Xopomo» — 3a TBEpAOE 3HAHHUE OCHOBHOIO (NPOrpaMMHOI0) Marepuaia, 3a
rpaMOTHbIE, 0€3 CYIECTBEHHBIX HETOYHOCTEH OTBETHI HA MOCTABJICHHBIE BOIIPOCHI.

OneHka «yAOBJIETBOPUTEJBbHO» — 32 00Ilee 3HAHUE TOJBKO OCHOBHOIO MaTepuaia, 3a OTBETHI,
coJiep>Kallfe HeTOUHOCTH WJIM cllab0 apryMEHTHpPOBaHHbBIC, C HAPYIIEHUEM IOCIEI0BATEIbHOCTH
U3JI0’KEHUS MaTepuana.

OneHka «HeyHOBJIETBOPUTENbHO» — 32 HE3HAHWE 3HAUYUTEIBHOW YacTH MPOrPaMMHOTO
Marepuaia, 3a CYIIECTBEHHbIC OITMOKM B OTBETaX Ha BOMPOCHI, 32 HEYMEHHE OPUEHTHUPOBATHCS B
MaTepuase, 34 He3HaHHWE OCHOBHBIX MOHATUHN AUCHIUTUIHHBI.

5.2 Kpurepumn oueHMBaHNsI TECTUPOBAHMS

[Ipu TecTpoBaHUM Bce BepHbIe OTBeThl Oepytcs 3a 100%.
90%-100% oTin4yHO

75%-90% xopo1o

60%-75% yIOBIETBOPUTEIHHO

MeHee 60% HeyI0BIETBOPUTEIHLHO

5.3 Kpurepum oueHuBaHMs Pe3yJbTATOB OCBOEHMS JUCHMILIUHBI (IK3aMeHa)
OneHka «OTJMYHO» BBICTaBISIETCA 3a TINyOOKOE€ 3HAHHME NPETYCMOTPEHHOTO MpOrpamMMoin
MaTepHasa, COAEPIKaIIEerocss B OCHOBHBIX U JOMOJHHUTENIbHBIX PEKOMEH/IOBAHHBIX JIMTEPATypPHBIX
HUCTOYHUKAX, 32 YMEHUE YETKO, JIAKOHMYHO M JIOTUYECKH IIOCJIENOBAaTEIbHO OTBEYaTh Ha
MIOCTaBJIEHHBIE BOINPOCHI, 33 YMEHHUE aHAJIM3UPOBATh H3ydaeMble SIBICHUS B UX B3aUMOCBS3U U
JUAJIIEKTUYECKOM Pa3BUTHH, MPUMEHITh TEOPETUUECKHUE TOJIO0KEHUS MPU PEIICHUN MPAKTUYECKUX
3ajau.
OneHka «X0pomo» — 3a TBEPJOE 3HAHUE OCHOBHOTO (IPOrpaMMHOr0) Marepuaia, BKIIOuas
pacueTsl (IIpU HEOOXOJIUMOCTH), 3a TpaMOTHbIE, 0€3 CYIIECTBEHHBIX HETOYHOCTEHl OTBETHl Ha
IIOCTABJIEHHBIE  BOINPOCHI, 3a YMEHHE INPUMEHATh TEOPETUYECKUE TOJOKEHHUS ISl pELICHUS
MPaKTUYECKHX 3a/1a4.
OneHka «ya0OBJIEeTBOPHTEJIBbHO» — 3a o0Ollee 3HaHUE TOJIBKO OCHOBHOIO Marepuana, 3a
OTBETHl, COJEp)Kalllue€ HETOYHOCTH WM cjJabo apryMEHTHpPOBaHHbIE, C HapylICHHEM
MOCJIEIOBATEIBbHOCTH M3JIOKEHHsI MaTepHaia, 3a ciiaboe MpUMEHEHHE TEOPETHUYECKUX IOJIOKEHHUH
IIPY PELICHNH MPAKTUYECKUX 3a/1au.
OneHka «HeyHOBJIETBOPUTENbHO» — 32 HE3HAHUWE 3HAUYUTEIbHOW 4YacTH MPOrpPaMMHOIO
MaTepHasa, 3a CyIIeCTBEHHbIE OIIMOKM B OTBETaX HA BOINPOCHI, 32 HEYMEHHE OPHUEHTHPOBATHCS
B pacyeTax, 3a HE3HAHWE OCHOBHBIX NOHATUN JUCHUILIUHBI.

5.4. Kputepnu oneHMBaHusi pacyeTHO-rpauyeckoi padoTbl

[Tpu npoBepke pacyeTHO-rpaduueckoil paboTsl Bce BepHbIe OTBETHI Oepytes 3a 100%.
90%-100% oTinyHO

75%-90% xopor1io

60%-75% yIOBIETBOPUTEIBLHO

MeHee 60% Heya0BIETBOPUTEID
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