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1. llesin ocBOEHMS AUCHMIIIHHBI

JucuumuinHa "nd depennuanbable ypaBHeHUs" coeicTByeT (OpMUPOBAHUIO KYJIBTYPBhI
AHAINTUYECKUX BblunciaeHuil. Llenpto npenosaBanys JUCHMILIMHBI SBISETCS O3HAKOMIICHUE CITY-
mateneit ¢ uAesIMU U METOJIaMH TEOPUH OOBIKHOBEHHBIX TU(GEpEeHIINATBHBIX YPAaBHECHHUH.

2. MecTo AUCHMILVINHBI B CTPYKTYpe 00pa30BaTe/IbHON MPOrpaMMbl

JlaHHas TUCHMIUTMHA OTHOCHUTCS K 0a30Boi yacTu bioka 1. OHa 0CHOBBIBAeTCS HAa 3HAHUAX
MOJIYYEHHBIX CIIYLIATEISIMU IPHU U3YUYEHUU TUCUUIUIMH "Maremarnueckuil ananus", "AHanutu-
yecKasi FeOMeTpUs U JTUHeHHas anreOpa’". 3HaHUs U HaBBIKH, TOJTYYEHHbIE IIPU U3YYEHUU TUCIIH-
wHbl "J{uddepenimanbapie ypaBHEHUA", HCTIONB3YIOTCS MPU U3YUYEHUH AUCIMILTUH "HucneH-
HbIE METOJbl U MaTeMaTHu4eckoe MojenupoBanue", « Teopust konedbanuiy, «lIpakTukym mo Teo-
pHUH KoJeOaHU».

3. [lnanupyemMble pe3yJbTaThl 00y4eHHs M0 JUCHHUILINHE, COOTHECEHHbIE C IVIAHUPYEeMbIMU
pe3yJibTaTaMH OCBOCHHS 00pa30BaTeIbHOI MPOrpaMMbl

[Ipouiecc u3yueHus: TUCIUILUIMHEI HAMIpaBieH Ha (OpPMHUpPOBAHHE CIEAYIONINX JIEMEHTOB
kommeTeHnuid B coorBercTBUU ¢ ®I'OC BO, OIT BO u npruoOpeTeHust caeayomux 3HaHA N, yMe-
HUH, HaBBIKOB U (UJIM) OTBITA AEITEILHOCTH:

®opmupyemast kKoM- | MHauKkaTop focTuxe- Ilepeyenn

neTeHIus HHS KOMIIETCHIIUH IVIAHMPYEMBbIX Pe3yJIbTATOB 00y4YeHH s

(xox u popmy.in- (xox 1 popmy.in-
POBKAa) POBKa)

Oo6menpodeccuoHaTbHbIE KOMIIETEHIIMU
OIIK-1 NJa-0OIIK-1.1 3HaTh:
Cnocob6eH npume- OcymiecTBiser nocra- — TEOpEMBbI CYLECTBOBAHMSI PEILICHUN
HSTH 0a30BBIC 3HAHMS | HOBKY 3a/1a4H, BBIOU- HayaJILHOM 3a7a4H;
B oOnacTu pu3uKK U | paeT cnocol ee pere- — TEOpEMBI O HENPEPBIBHOU 3aBUCHMO-
paI[I/IO(bI/BI/IKI/I u nuc- HUsA CTH pemeHI/Iﬁ OT HadaJlbHBIX yCJIO-
II0JIB30BATh UX B BUI U IApaMETPOB;
Ipo(heCCUOHABLHOM — 00IIMe cBOMCTBA JIMHEWHBIX CUCTEM
ACATCIbHOCTH, B TOM muddepeHINaTbHBIX YpaBHEHUM;
'HCIE HelaroruHe- — TeopeMbl 00 yCTOWYHBOCTH TI0 Tep-
CKOH 1eATEIbHOCTH BOMY IIPHOIIIKCHHUIO.

Ymern:
— pemaTh JUHEWHBIE AU depeHnnans-
HBIC YPaBHEHUS C IOCTOSTHHBIMH KO-
s dunmeHTamu;
— HCCIIE0BATh YCTOWYHBOCTH pellle-
HU TaKMX YPABHEHUM.

NJI-OIIK-1.2 Ymern:

[Tpumensier MaTemartu- — muddepeHIpoBaTh PELICHUS 110
4yecKkuil ammapar, (u- HAYaJIbHBIM YCJIOBUSIM U MlapaMeT-
3UYECKUE 3aKOHBI U pam.

TEOpUU JJIA pelleHuss | Biagers HaBBIKAMM:

IPUKIAJHBIX U TEOPC- — Ka4eCTBEHHOI'O HCCIEIO0BAHUS JIHU-
TUYECKHX 3a/1a4, B TOM HEHHBIX ¥ HeJTMHEHHBIX TuddepeH-
YHUCJIE NeAArornuecKou [IHAJIbHBIX YPaBHCHHIA.
JIeSITeIbHOCTH

4. O0beM, CTPYKTYpPA U COAepKaHMe JUCHUIIIHHBI
OO6m1ast TpyJ0€MKOCTh TUCIMIUIMHBI COCTABIISIET 4 3aUeTHbIC eAMHUIBI, 144 akan. Jaca.
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n/n

Tembl (pa3aebl)
JAUCIHUTIHHBI,
HX COJep:KaHue

Buabl yueOHBIX 3aHATHI,

BRJIIO4Yasi CaAMOCTOATEC/ILHYIO pa-

00Ty CTY1€HTOB,
U UX TPYA0€MKOCTh
(B akaleMUYeCKHX Yacax)

@opMBbI TEKYNIETO
KOHTPOJISl yCIIeBaeMo-
CTH

®opMa NPpoOMeKYTOU-

e HOM aTTecTalluu
3 KonrakTHas padora (no cemecmpam)
3 o |8
© AR EIERED
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1 |IIpenBaputenbHbIE CBEICHUS 3amaHus I CaMOCTOSI-
U3 anreOpbl U MareMaTHue- TeIbHOMN paboTHI
ckoro aHanusza. Hopmbl Bek- 3 1151 3 1
TOpOB W Martpuil. IlpuHiun ’

CXKUMAIOIUX OTOOpaKCHHIA.
Teopema Apruena.

2 |llonatue auddepeHHATE- 3amanus Iid caMOCTOS-
HOTO  ypaBHEHUS;  TOJe TETbHOMN pabOTHI
HampaBJeHMii; pemenus; uH-| 3 | 1,5 | 3 1
TerpajibHbIC KPUBBIE; BEKTOP-

Hoe ToJie; )a30BbIe KPHBBHIE.
6 mom yucne ¢ 20 u JJOT Hnousudyanvrvie 3a0a-
2 |nus no memam 1-2 6
DVK 6 LMS Moodle

3 |DnemeHTapHBIE METOIBI WH- 3amaHus I CaMOCTOSI-
TETPUPOBAHUS: YPaBHEHUS C TETHHOUN pabOTHI
pa3aenSIOIUMUCS TIePEMEH- KonTponbHass pabota
HBIMH, OJHOPOJHBIE ypaBHE- Nel
HUSI, ypaBHeHHs B monHeiX| 3 | 1,5 | 3 0,5
muddepennnanax, HMHTETPH-

PYIOLINI MHOXKUTENb, TUHEH-
HO€ YpaBHEHHE, ypaBHEHHS
bepnynnu u Pukkaru.

4 |Jluneitapie muddepeHnnanb- 3amaHus A CaMOCTOSI-
HBbIC ypaBHEHUS MEPBOTO II0- TENBHOHN pabOTHI
psanka. CyImecTBOBaHHE W KontponbHas  pabota
eIMHCTBEHHOCTh  PEIICHUS Nel
3amaun Komu mist omHOpOI-

Horo ypaBHenus. Heomno-| 3 | 1,5 | 3 0,5
ponHoe ypaBHeHue. llepuo-

JUYECKUE PEIICHHS OTHOPO/I-

HOTO ¥ HEOTHOPOTHOTO ypaB-

HEHUH C MEepUOJUYECKUMU

ko3 punmeHTamu.

5 JIluneitHoe 0JHOPOAHOE ypaB- 3amanus Iid caMOCTOS-
HEHHE N-TO MOPSIKA C ITOCTO- TeTbHOMN pabOTHI
SHHBIMH KO3 PHUIIMECHTAMH. 3 ) 3 1 Kontponbhast pabota
CrpykTypa o0Imero perie- Nel
Husl. Beijienenne BerecTBeH-

HBIX pellICHU.
6 mom yucne ¢ 30 u J[OT Hnousuodyanvhsie 3a0a-
2 |Hus no memam 3-5 6
DVK 6 LMS Moodle




Ne Tembl (pa3aebl) Buabl yueOHBIX 3aHATHI, @opMBbI TEKYNIETO

n/n JAUCIHUTIHHBI, BKJIIOYAsl CAMOCTOSITEILHYIO Pa- |KOHTPOJISI yClleBaeMo-

HX COJep:KaHue 00Ty CTY1€HTOB, CTH
U UX TPYA0€MKOCTh
(B AKAACMHUYECCKUX qacax) (I)()pMa NPOMEXKYTOY-

e HOM aTTecTalluu
3 KonrakTHas padora (no cemecmpam)
3 o |8
© AR EIERED
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6 JluHeitHoe  HEOJHOPOAHOE 3amaHus UIS TOMAIll-
ypaBHEHHE N-TO TMOpSIKa C Hel paboThI
MOCTOSIHHBIMH KO3(PHULIHEH- Konrtponbnass  pabota
tamu. @yskiusa Kommu. Pe-| 3 2 3 1 [Nel
[IEHUE HEOTHOPOIHBIX ypaB-

HEHHI CO CIEUUaJIbHOM Ipa-
BOM YacCThIO.

7 Teopema cylllecTBOBaHUS U 3amaHus I CaMOCTOSI-
SIMHCTBEHHOCTH  PEIICHUS TETHHOUN pabOoTHI
3amaun Komm s cucteMbl 3 ) 3 05 KonTponbHass pabora
nuHeHHbIX auddepennuais- T [Ne2
HBIX YPaBHEHUM IEPBOrO I0-
psaKa.

8 OOmee perreHue JTUHEWHOM 3amaHus Iid caMOCTOS-
OJHOPOJHOM CHUCTEMBI C TO- 3 ) 3 0.5 TETHLHOUN pabOTHI
CTOSHHBIMH KO3 pHIIECH- " |KouTponbHas pabota
TaMH. No2

9 OOmee perreHue JTUHEWHOM 3amaHus Iid caMOCTOS-
HEOJHOPOJIHOM CHUCTEMBI C 3 > 3 1 TETHLHOUN pabOTHI
MOCTOSIHHBIMH KO3 PHIIEH- KonTtponbnas  pabota
TaMHU. No2

10 [Marpuunas 9KCIIOHEHTA. 3amaHus I CaMOCTOSI-
CrpykTypa peIIeHHd CH- TETHHOUN pabOTHI
CTEMBI C IOCTOSTHHBIMU KOA (- KonTponbHass pabora
¢urmmenramu. OneHka mar-| 3 2 3 1 |Ne2
puuHOM sKcrioHeHThl. [loBe-

JIEHHE peuIeHnHd Npu O0JIb-
X BPEMEHaX.
6 mom uucne ¢ 20 u J[OT Unousudyanvhvie 3a0a-
2 |uus no memam 6-10 6
DVK ¢ LMS Moodle

11 |®yHpameHTanbHas MaTpuua 3amaHus Iid caMOCTOS-
CHCTEMBI C IEPEMECHHBIMH KO-| 1 3 1 TeTbHOMN pabOTHI
s¢pdunuentamu.  Dop-myna KontponbHas  pabota
OcTtporpanackoro-JInyBumis. Ne2

12 |JIuHelHbIE CUCTEMBI C IEPHUO- 3amaHus Iid caMOCTOS-
IUIeCKUMA  KodddurmeH- TETHLHOUN pabOTHI
taMu. Teopems! JIsanyHOBa U KonTtponbnas  pabota
®rnoke. O6miee perienue m-| 3 1 3 1 |Ne2
HEWHOW OJHOPOAHOW  CH-

CTEMBI C TMEPUOTUICCKUMU
ko3 punmenTamu.




Tembl (pa3aebl)

Buabl yueOHBIX 3aHATHI,

@opMBbI TEKYNIETO

n/n AUCHMILIMHBI, BKJIIOYAsl CAMOCTOSITEILHYIO Pa- | KOHTPOJISI ycleBaeMo-
HX CO/Iep:KaHHe 00Ty CTYeHTOB, CTH
U UX TPY/10eMKOCTh
(B AKAACMHUYECCKUX qacax) (I)()pMa NPOMEXKYTOY-
e HOH aTTeCTALINHU
3 KonTakTHasi padora (no cemecmpam)
3 o |8
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13 |TeopeMbl CyIIeCTBOBaHHUS U 3amaHus I CaMOCTOSI-
€IMHCTBEHHOCTH  PEILICHHUS TeIbHOMN paboTHI
3amaun Komm s cuctemsl 3 1 3 0.5 05 Konrtponbnas  paboTta
HEIMHEHHBIX  auddepeHIm- ’ = INe2
aNbHBIX ypaBHEHUI MEepBOro
TopsaKa.

14 |HenpepbiBHast 3aBUCUMOCTh 3amaHus Al CaMOCTOSI-
pemernii  muddepeHInaTb- TETHLHOUN pabOTHI
HBIX YPaBHEHHUH OT Hadalb- Kontponbnas  pabota
HBIX ycnoBuid. Auddepenmu-| 3 1 3 0,5 0,5 [Ne2
PYEeMOCTb  pelleHHH 1O
HavaJbHBIM yCIOBHIM. Y paB-

HEHHUs B BapHaLUsX.
6 mom yucne ¢ 20 u J[OT Unousudyanvhvie 3a0a-
2 |Hus no memam 11-14 ¢
DOVK ¢ LMS Moodle

15 |HempepriBHasg 3aBUCHUMOCTh 3aaHus A8 CaMOCTOS-
pemeHuil  auddepeHrans- TENBHOHN pabOTHI
HBIX YpaBHEHHUH OT mapamert- KontponbHas  paboTta
POB, BXOZSIIMX B paBbie ya-| 3 1 1 0,5 0,5 |Ne2
cti, auddepeHIpyeMOCTh
o mapamerpaMm. Meroa Mma-

JIOTO MapaMeTpa.

16  |I[Iponomxenue pemenuii. He- 3aaHus A CaMOCTOA-
HPOJI0JKAEMbIC PEIICHHSI. 3 1 1 0,5 0,5 |rempHOM pabOTEI

17  |YcTON4YMBOCTH peueHui. 3aganus 1ist ¢ paboThl
VYceroiluuBocTh B JIMHEWHBIX| 3 1 1 0,5 0,5 |KourpomeHas pabora
CHUCTEMAaX Ne3

18 |Bropoit wmetox JlsmyHoBa. 3amaHus A8 CaMOCTOS-

Oyuknuu  Jlanynoa. Teo- TeJIbHOU pabOTHI
pemsl JIsmyHOBa 00 yCTOWYH- KontponbHas  paboTta
BOCTH M aCHUMITOTHYECKOM Ne3
ycrouuBoctu. Teopema UYe- 3 1 1 05 0.5
TacBa O HEYCTOMYUBOCTH. ’ ’
ITocTpoenne dyukmmii JIsiy-
HOBA /7151 TUHEWHBIX CUCTEM C
MOCTOSIHHBIMHU K03 priineH-
TaMH.

19 |Teopemsl JlamyHoBa 00 3amaHus A8 CaMOCTOS-
YCTOHYMBOCTH MO TIEPBOMY 3 1 | 0.5 05 TeJIbHOU paboTHI
MIPHUOITIKEHHTO. ’ ’” |KoHTponpHas paboTa

Ne3




Ne Tembl (pa3aebl) Buabl yueOHBIX 3aHATHI, @opMBbI TEKYNIETO
n/n AUCHMILIMHBI, BKJIIOYAsl CAMOCTOSITEILHYIO Pa- | KOHTPOJISI ycleBaeMo-
HX CO/Iep:KaHHe 00Ty CTYeHTOB, CTH
U UX TPYA0€MKOCTh
(B AKAACMHUYECCKUX qacax) (I)()pMa NPOMEXKYTOY-
e HOH aTTeCTALINHU
3 KonrakTHas padora (no cemecmpam)
3 o |8
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20 |YCTOWYMBOCTP  MHOIOWIE- 3amaHus A CaMOCTOA-
HOB.  Kpurepuit Payca - 3 1 1 05 05 TeIbHOMN paboTHI
I'ypBuna. YacToTHBIN KpUTe- ’ ” |Konrpomnbhast pabota
puii Muxaiinosa. No3

21 |ABTOHOMHBIC CHCTEMBI IH(D- 3amaHus I CaMOCTOSI-
(hepeHIIMANBHBIX YPABHCHUH. TeJIbHOU pabOTHI
CBoiicTBa TpaeKTOpHil aBTO- KonTtponbHass pabora
HOMHBIX cucteM. KauecTBen- 3 > 4 1 0.5 Ne3
HBIA aHaU3 TOBEICHUS pe- ’

HICHU aBTOHOMHBIX TU(de-
peHIMATIBHBIX  YpaBHEHUH
TIEPBOT0 MOPSIIKA.

22 |@®a3oBast MIOCKOCTH JIMHEN- 3agaHus I caMOCTOS-
HOH ABYMEpPHON aBTOHOMHOM 3 ) 4 1 05 TENBHOHN pabOTHI
cuctemMbl.  Kiaccudukarms > |KouTponpHass pabora
0COOBIX TOYEK. Ne3
6 mom yucne ¢ 30 u J[OT Hnoueuoyanvusie 3aoa-

2 |nus no memam 15-22 6
DVK 6 LMS Moodle

23 |KpaeBble 3amaun IS JIMHEH- 3agaHus 1T CaMOCTOSI-
HBIX YpaBHEHHI BTOPOTO IIO- TEJIbHOU pabOTHI
psanka. CoOCTBEeHHBIC 3HAde-| 3 1 1 0,5 0,5 |KonrposnpHas paboTa
HUsI U COOCTBEHHBIC (YHK- Ne3
ITUH.

24  |IlepBeiii unTerpan. Teopema 3amaHus Al CaMOCTOSI-
0 TIOJTHOM Habope HEe3aBHCH- TETHLHOUN pabOTHI
MBIX HEPBBIX HHTETPaloB B| 3 1 2 0,5 0,5
OKPECTHOCTHU HeocoOoi
TOYKH.

2 10,5 33,5 |9x3ameH
Bcero 3a 3 cemectp 144 yaca 34 | 51 9 10,5]| 49,5
¢ mom uucne ¢ 30 u JIOT 10

Ilpumeyanue: obvem (8 uacax) camocmosmenvHoU pabomsl 8 pamMKax yCMaHo8IeHHO20 OAHHOU
PIIJ] konuuecmsa uacos, svinonusiemou cmyoenmom ¢ npumernenuem 0 u JIOT (6 DVK «/{ugh-
pepenyuanvuvie u unmezpanvHule ypasuenusy 6 LMS Moodle), onpedensiemcs kaxcovim cmyoen-
MO8 6 3a8UCUMOCTU OM YPOGHS €20 NOO2OMOBKU U CNOCOD08 8bINONIHEHUS OAHHO20 8UOA Pabom.



CoaepixaHue pa3aeioB THCHUTLTHHBI

Paznen 1.
[IpenBapuTenbHbIE CBEICHUS U3 aNreOpbl 1 MaTeMaTH4ecKoro aHanu3a. Hopmbl BEKTOpOB 1

matpull. [Ipunnun cxxumaronux otobpaxenuit. Teopema Apiiena.

Pazpnen 2.

[TonsaTne nuddhepeHnanTbHOTO ypaBHEHHS; [T0JIe HAPABJICHUI; pEIICHNUs; HHTErPAIbHBIC
KpUBBIE; BEKTOpPHOE MoJie; (ha30Bble KPUBBIE.

Pazpen 3.

DJIeMEHTapHbIE METO/Ibl HHTETPUPOBAHUS: YPABHEHUS C Pa3ACIIAIOIIMMUCS IEPEMEHHBIMH, OJ1-
HOPOJIHBIE YPaBHEHUS, ypaBHEHHS B IOJTHBIX AU QepeHnranax, HHTETpUPYIONUi MHOKHUTEIb,
JUHEWHOe ypaBHEHHe, ypaBHeHus bepHymnu u Pukkatu.

Paznen 4.

JIuneitnsie nuddepeHuanbabe ypaBHeHH IepBoro nopsiaka. CylniecTBOBaHHE U €IMHCTBEH-
HOCTb pereHus 3agaun Komm 11t ogHopogHoro ypaBHeHus. Heonnoponnoe ypasuenue. [lepu-
OJIMYECKHUE PELICHHSI OAHOPOTHOTO U HEOTHOPOJAHOTO YPaBHEHUH ¢ MEepHOIuIeCKUMH K03 du-
LUEHTaMH.

Paznen 3.

JIuHeltHOe OTHOPOAHOE YpaBHEHHUE N-TO MOPSIKA C TIOCTOSHHBIMU K03 durmentamu. CTpyK-
Typa o01uiero pemnieHus. Boienenue BemecTBeHHBIX PEeIICHUH.

Paznen 6.

JluHeiHOE HEOTHOPOIHOE YPAaBHEHHE N-TO MOPAIKA C TOCTOSIHHBIMU Kodpdurmenramu. DyHK-
s Komu. Pemenne HEOTHOPOIHBIX YPaBHEHUH CO CHEUAIBHON ITPABOM YaCTBIO.

Paznen 7.

Teopema cymiecTBOBaHUS U €IMHCTBEHHOCTHU pelieHus 3a1aun Komm uist cuctemMsl au-
HelHbIX TuddepeHuanbHbIX YpaBHEHUH IEPBOTO MOPAIKA.

Pazpen 8.

O6miee pereHue JTMHEHHOM OAHOPOTHON CUCTEMBI C TIOCTOSIHHBIMU KO3 puItneHTamMu.

Pazgen 9.

O6miee perieHue TMHEHHOM HEOTHOPOAHOM CUCTEMBI C TIOCTOSTHHBIMU KOA(DPUITEHTaMHU.

Pazgen 10.

Martpuunas sxcrioHeHTa. CTPYKTypa PEIIeHHH CHCTEMBI ¢ TTOCTOSTHHBIMH K03 dHUTIHEH-
tamu. O1ieHKa MaTpUIHOM SKCITOHEeHTHI. [loBeneHue pemeHuii mpu 60IbIINX BpeMeHax.

Pazpen 11.

OyHIaMeHTalbHAS MaTPHUIA CHCTEMEBI C IepeMEHHBIMU K03 urmenramu. Oop-mymna
Octporpaackoro-JInyBuis.

Pazgen 12.

Jlunelinpie cucTeMBI ¢ epuoandeckumu kodddumnrentamu. Teopemsl JIsamyHnosa u
®rnoke. Ob1Iee peneHre JMHEHHONH OJHOPOAHOM CUCTEMBI ¢ IEPUOTUIYECKUMU KO3 (DUITHEeH-
TaMH.

Pazpgen 13.

Teopemsl cyliecTBOBaHMS U €JMHCTBEHHOCTH perieHus 3a1a4un Koy ais cucteMsl He-
TUHEWHBIX Tu((depeHIMaTbHBIX YPaBHEHUH IEPBOTO MOPSAKA.

Paszpnen 14.

HenpepoiBHas 3aBUCUMOCTD petieHuit fudepeHnanbHbIX YPaBHEHH OT HaYaIbHBIX
ycnosuit. JluddepennrpyeMocTs peneHnii o Ha4aJlbHBIM yCIIOBUSM. Y DaBHECHHSI B BapHaIUsIX.

Pazgen 15.

HenpepsiBHas 3aBucUMOCTh penieHui AuddepeHnnaibHbIX YpaBHEHUH OT MapaMeTpOB,
BXOJISIINX B TIPaBble 4acTu, nuddepeHupyeMocTs 1Mo mapameTpaM. MeToa Majaoro napamerpa.

Paszpgen 16.

[Iponomxenue pemenuii. HenpoaoikaeMble pelieHHUs.

Pazpen 17.



Y CTOWYHUBOCTh PEMIEHUI. Y CTOWYHUBOCTD B IMHEUHBIX CUCTEMAX

Pasnen 18.

Bropoii meton JIsmynosa. @yuknuu Jlsnynosa. Teopems! JIsamyHoBa 00 ycTOWYMBOCTH U
acuMNTOTHYecKo yctoitunBocTu. Teopema YeraeBa o HeycroitunBocTu.lloctpoenue GpyHkImit
JIstryHOBA 7151 IMHEWHBIX CHCTEM C MTOCTOSTHHBIMU K03 puiimeHTamu.

Pasnen 19.
Teopemsl JIsimyHOBa 00 yCTOMYMBOCTH 110 MIEPBOMY MPUOIMKEHHUIO.

Pasnen 20.

YceronunBocts MHOrOwIeHOB. Kputepuii Payca - I'ypeuna. HactoTHsiil kputepuii Mu-
Xamnmnosa.

Paznen 21.

ABTOHOMHBIE cUCTEMBbI TU(GepeHINaTbHbIX ypaBHEeHHH. CBOMCTBA TPAeKTOPHIA aBTO-
HOMHBIX cucTeM. KadecTBeHHBIN aHaIM3 MOBEICHUS PEIICHUI aBTOHOMHBIX JU(epeHITraTb-
HBIX YPaBHEHUH MEPBOTO MOPSAKA.

Paznen 22.

da3oBas MIOCKOCTh JUHEHHON AByMEpHOW aBTOHOMHOM crucTeMbl. Knaccudukaims oco-
OBIX TOYEK.

Pazgen 23.
KpaeBbie 3a1aun 1715 TMHEHHBIX YpaBHEHUH BTOporo nopsiaka. CoOCTBEHHbIE 3HAUCHUS U

coOCTBEHHBIE (DYHKLIUU.

Pasnen 24.

Ilepsrii unTerpai. Teopema o moIHOM HAOOPE HE3ABUCUMBIX NEPBBIX HHTETPAJIOB B
OKPECTHOCTH HEOCOOOM TOUKH.

5. O0pa3oBaTe/ibHbIE TEXHOJOTHH, B TOM YK CJIE TEXHOJOTHH JJIEKTPOHHOT0 00y4YeHHs U -
CTAHLIMOHHBIE 00pa30BaTe/IbHbIe TEXHOJIOTMH, HCIOJIb3YyeMble MPHU 0CYLIeCTBIEeHNH 00pa30-
BaTeJIbHOI0 NMpoiecca no JUCIUNIUHE

B npouiecce o0yueHust HCHOIB3YIOTCS ClIEAYIOIINE 00pa30BaTeNbHbIE TEXHOIOTHH:

AkaeMHYecKas JeKIHs ¢ 3JeMEeHTaMH JeKIuu-0eceabl — [I0CIEA0BATEIBHOE H3JIO0-
JKEHUE MaTepuaia, OCyIIECTBIsIEMOE NPEUMYILECTBEHHO B BUE MOHOJIOra MpenoaaBaTess. Jie-
MEHTHI JIeKIIUU-0eceibl 00eCIeYnBalOT KOHTAKT MPETNOaBaTelisi ¢ ayIUTOPHUEH, YTO MO3BOJISET
IpUBJIEKATh BHUMaHUE CTYJCHTOB K HarOoJiee BaXKHBIM TeMaM JUCIUILTNHBIL, aKTUBHO BOBJIEKATh
UX B y4eOHBI Mpoliiecc, KOHTPOJIUPOBATH TEMI H3I0XKEHHS Y4eOHOTO MaTeprania B 3aBUCUMOCTH
OT YPOBHS €r0 BOCIIPHUSTHS.

IIpakTHYeckoe 3aHSITHE — 3aHITHE, MOCBAILIEHHOE OCBOCHHIO KOHKPETHBIX YMEHUU M
HAaBBIKOB I10 3aKPETUICHUIO TIOJy4YEHHBIX Ha JICKIUU 3HAHUM.

KoncyabTanuu — BUj y4eOHbBIX 3aHATHH, ABISIOMMNACSA 0JHON U3 (HOpM KOHTPOJISI CaMo-
CTOATENIbHOU paboTHI cTyAeHTOB. Ha KOHCYIbTaIMAX 1O MPOCKOE CTYJIEHTOB PacCMaTPUBAIOTCS
HanboJee CI0KHBIE MOMEHTHI TIPY OCBOCHUHU MaTepuaia TUCIUILIMHEL, TPEToaBaTellb OTBEUaeT
Ha BOIIPOCHI CTYAEHTOB, KOTOPbIE BO3HUKAIOT Y HUX B MPOIIECCE CAMOCTOSATEIbHON pabOTHI.

B npouiecce 00ydeHus: HCHOIB3YIOTCA CIEIYIOIUE TEXHOIOTHH 3JIEKTPOHHOTO 00yUYeHHUs
W JUCTAaHIIMOHHBIE 00pa30BaTENIbHBIC TEXHOJIOTHH: JJEKTPOHHBIH y4eOHbIH Kypc
«uddepenunanbHbie 1 HHTErpajbHbie YypaBHeHUuss» B LMS Di1eKTPOHHBIH YHUBEPCUTET
Moodle ApI'Y, B koTOpOM:

- TPEICTaBIICHBI 33aJJaHUS [Tl CAMOCTOSITENIBHON PabOThl 00yUYaOIIUXCS IO TEMaM JTUCITH-

TUUTUHBL,

- OCYILIECTBISIETCS POBEACHNE OTIAEIBHBIX MEPOIIPUATHI TEKYIIIETr0 KOHTPOJIS YCIIEBAEMO-

CTH CTYJICHTOB;

- TPeACTaBJICHBI TEKCTHI JIEKIUN MO OTAEIBHBIM TEMaM JUCLHUIUIUHBL;



- NPEeICTaBIICHBI IPaBUIIA IPOXOKICHUS MPOMEKYTOUHON aTTECTAllUU MO JUCLUILIMHE;

- TPEeICTaBIICH CIIUCOK yUeOHOM INTEPATyPhl, PEKOMEHIYEMOI1 AJIs OCBOCHHSI AUCIIUTIIINHBL;

- mpencTaBiieHa HHPopManus o popMe u BpeMEHHU MPOBEACHUSI KOHCYIBTALNHN O JHCIIHU-
IUIMHE B PEKHUME OHJIAIH;

- mocpencTtBoM (Gopyma OCYIIECTBISETCS CUHXPOHHOE M (M) aCUHXPOHHOE B3auMO/JIEH-
CTBHUE MEXKIy 00yJaromuMcs 1 IpernoaaBaTesieM B paMKaxX U3y4YeHUs JUCIUILTHHBL.

6. [lepevyeHb JMLEH3MOHHOTO U (WJIM) CBOOOJHO PACTIPOCTPAHSIEMOr0 MPOrPaMMHOI0 00ec-
Nne4YeHsl, MCMOJIb3yeMOro MpH OCYLIeCTBJIEHHH 00pa30BaTeIbHOI0 Ipomecca 1o JAUCHU-
IJIMHE

B mpormecce ocymiecTBieHUsT 00pa30BaTEILHOTO MpOIlecca MO JUCIUTUINHE HCIIONb3Y-
FOTCS:

JU1st GOPMHUPOBAHUS MATEPUAJIOB JJIsI TEKYIETO0 KOHTPOJIS YCIEBAEMOCTU U MPOBEICHHUS
MIPOMEKYTOUHOM aTTecTaluu, st opMUpPOBaHUS METOAMUYECKUX MAaTEPUANIOB MO TUCIUILINHE:

- mporpammsl Microsoft Office;

- u3gareabckas cuctema LaTex;

- Adobe Acrobat Reader.

7. IlepeyeHb cOBpeMEeHHBIX NMPO(eCCHOHANBHBIX 0a3 JAHHBIX U HH(POPMALMOHHBIX CIIpa-
BOYHBIX CHCTEM, HCII0JIb3yeMbIX NPH OCYLIeCTBIEHUH 00pa30BaTeJIbHOIO NpoLecca Mmo Juc-
HMILTHHE (IPY He0OXO0IMMOCTH)
B mporuecce ocymiectBieHuss 00pa3oBaTeabHOTO Ipolecca Mo TUCHUIUIMHE HCHOJIb3Y-
IOTCS:
ABToMaTtu3upoBaHHas 6nOnnoTeyHo-uHGopmanmonHas cuctema «bYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat find.php

8. IlepeyeHb OCHOBHOI M IONMOJHUTEJIbHOI Yy4eOHOH JIUTEPATYpPbl, pecypcoB nHpopmanm-
OHHO-TeJIEKOMMYHUKAIIMOHHOH ceTH «MHTepHeT», HEOOXOAUMBIX /JIsi OCBOEHMS JAUCIU-
TUIMHBI

a) OCHOBHAS JIUTEepaTypa

1. TuxonoB A. H. luddepennmansupie ypaBHeHus: YueOHUK 1 By30B. / A.H. TuxoHos,
A.b. BacunneBa, A.I'. CBeminukoB; M-Bo oOpazoBanusi P® - 4-e u3z., crep. - M.: duzma-
TuT, 2002. - 253c. DnekTponHbIi BapuaHT: TuxoHoB, A. H. Jluddepennnansabie ypas-
HeHus : Yuel. s By30B / TuxonoB A. H. , BacunbeBa A. b. , CBemraukoB A. I, - 4-e u3n.,
- Mockaa: OU3MATIIUT, 2002. - 256 c. — URL:
https://www.studentlibrary.ru/book/ISBN9785922102773.html

2. KymukoB A. H. luddepennmanbupie ypaBHeHus. TeopeMbl, IpUMEPHI, 3a1a4d: y4ueo 1mo-
cobue ais By30B. / A. H. Kynukos, . A. Kynukos; fpoci. roc. yu-t um. I1. I'. Jlemunosa,
Pen.-uznat. coBer yH-Ta - Spocnabnb: Apl'Y, 2011. - 138 c¢. DnexkTpoHHBIA BapHaHT:
http://www.lib.uniyar.ac.ru/edocs/iuni/20110208.pdf

0) 10MOJTHUTEIbHAS JIUTEpaTypa

1. Pomanko B. K. Kypc nuddepeHnmanbHpIx ypaBHEHUH W BapUAIAOHHOTO HWCYUCIICHUS:
VYuebHoe nocobue ans By30B. / B. K. Pomanko; M-Bo obpazoBanus PD - 2-e uza. - M.-
CII6.: JTaboparopust bazoBsix 3nanmii, 2001. - 344c.

2. Tontpsrun JI. C. OGsikHOBeHHBIE AU epeHnnanbHble YpaBHEHUS: yUeOHUK [Tl BY30B.
/ JI. C. Iloutpsirux; M-Bo Bbictl. U cpel. cret. oopazoBanust CCCP - 4-e uzn. - M.: Hayka,
1974. - 331 c.

3. ®enoprok M. B. OObikHOBeHHBIE TU(DPEpeHITNATBHBIC YPaBHEHUS: YUSOHUK JIJIsl BY30B. /
M. B. ®enoprok - 3-e uzn., crepeorut. - CI16: Jlanb, 2003. - 447 c.



4. ®umurnmo A. @. Coopruk 33124 110 auddepeHnranbHbM ypaBaeHusM. / A. @. Oummr-
noB - M. ; MxeBck: Perynsphas u xaotnueckas auHamuka, 2005. - 175 c.

5. KymukoB /I. A. 3agaun u ynpaxsaenus mo xkypcy JuddepenHnmansapie, HHTETpaIbHbIC
YPaBHEHHMSI ¥ 3JIEMEHTBI BAPHAILIMOHHOTO UCUMUCIICHUs: MeTO. yKazaHus. / JI. A. Kynukos;
Spocn. roc. yu-t um. I1. I'. lemunoBa, Hayd.-metoz. coBet yH-Ta - SApocnasins: b.u., 2008.
- 42 c. DnexTpoHHbIHN BapuaHT: http://www.lib.uniyar.ac.ru/edocs/iuni/20080797.pdf

B) pecypcnl cetn «AHTEepHET»
1. DnextponHas 6uOnmoTeka yueOHbIX MaTepuaioB Apl'yY
(http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php).
2. DneKTpoHHO-OMONMMOTEYHass CcUcTeMa «YHUBEpCUTeTCcKas  Oubnmorexka  online»
(www.biblioclub.ru ).

9. MaTepuajbHO-TeXHUYECKas 0a3a, HeoOX0AUMAasl VISl OCYLIeCTBJIeHHSI 00pa30BaTeIbHOI0
npoiuecca no ANCHUIINHE

MarepuanbHO-TexHHUeCKas: 0a3za, HeOOXOAMMAast JIIsl OCYIIECTBICHUS 00pa30BaTEILHOTO
nporiecca 1Mo IUCIUILIMHE BKIIOYAET B CBOM COCTAB CIIEIIHATBHBIC TIOMETIICHHS:

— y4eOHbIE ayJAUTOPUU JJIsl TIPOBEICHHS 3aHATUH JICKIIMOHHOTO THUTA M MPAKTHYECKUX

3aHATUN (CEeMHHAPOB);
— yueOHbIE ayTUTOPUH VISl TPOBECHUS IPYIIOBBIX U MHIANBUAYTbHBIX KOHCYIBTAIHH,
— yueOHbIE ayJUTOPHUH ISl IPOBEICHUS TEKYIIEro KOHTPOJIS U TIPOMEKYTOUHOU aTTe-
CTalluy;

— TMOMELICHHS Il CAMOCTOSTSIILHONU pabOThI;

— TOMEHICHHS Ui XPaHCHHS WU NPOPUIAKTUYECKOTO OOCITYKUBAHHS TEXHUYCCKHX
CPEICTB O0yUYeHUSI.

CrnenanbHble TIOMEIIEHHSI YKOMILICKTOBAHBI CPEICTBAMU OOYUYCHHS, CITY>KalllUMHU JIJIs
npezcTaBieHus yueOHoi nHpopMannu OOJBIION ayAUTOPUH.

[TomemieHust 1y1si CaMOCTOATENIBHONH PabOThl O0YYaIOMIMXCS OCHAIEHBI KOMITBIOTEPHOM
TEXHHUKOW C BO3MOXKHOCTBIO MOJIKIIIOUEHUS K ceTh «IHTepHeT» 1 obecredeHrneM JOCTyTa B AJIeK-
TPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPEAY OpPTraHU3aI|H.

Uwrcno mocaouHbIX MECT B JICKIIMOHHOHN ay AUTOPHUH OO0JIbIIIE THO0 paBHO CITUCOYHOMY CO-
CTaBy TIOTOKA, @ B ayIUTOPHH ISl TIPAKTUYCCKUX 3aHATUH (CEMHHAPOB)— CIHHCOYHOMY COCTaBY
IpYyMIbI 00yYaIOIIMXCS.

ABTOD:

[Tpodeccop kadeapbl MUKPOIIEKTPOHUKH U OOITICH
¢us3uky, 1. Gpus.-mat. HayK, JOLCHT . A. Kynukos
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IIpuioxenne Nel k padoueil nporpamMme AUCHHUIIMHBI
«/Inppepennuaibubie ypaBHEeHH»

DoHJ O1IEHOYHBIX CPeACTB
AJ1s NPOBeieHUsl TeKylleil 1 MPOMeKYTOYHOM aTTeCTAllUH CTY/IeHTOB
10 JMCHHUIIHHE

1. KoHTpoJabHbIe 3aJaHUs U HHbIe MAaTEePHUAJIbI,
HCMoJIb3yeMble B Mpoliecce TeKylleld aTTecTaluu

3agaHus 1J151 CAMOCTOATEILHOM padoThI

JlomaiHue 3aaHus NpeUIararoTcs MPenoiaBaTesieM Ha IPAKTUYECKUX 3aHATUSAX B 3aBU-
CUMOCTH OT YpOBHsSI OCBOEHHUS MarepHaia u3 3ajauHuka @umunnoB A. @. COopHUK 3a7ay MO
muddepeHranbHbpIM ypaBHeHISIM. / A. @. @unmnmos - M.; Mxesck: PerynspHas u xaoTudeckast
nuHamuka, 2005. - 175 c. (43 ciicka peKoMeHI0BaHHOM IuTeparypsl). B KoHIle 3a1auHuKa Mpu-
BEJICHBI OTBETHI, CTYJICHTBl CAMOCTOSITEIBHO KOHTPOJIUPYIOT IIPAaBUIBLHOCTh BBIITOJIHEHUS 3a/1a-

HUH.

KpnTepnn OLICHUBAHUA PCIICHUSA 3a4a1

Kpurepuii

Iloporosslii ypoBeHb
(Ha «y/10BJIETBOPH-
TeJIbHOY)

IIponBunyTHIN ypo-
BeHb
(Ha «Xopo1o»)

Boicokuid
YPOBEHb
(Ha «OTJIMYHO»)

Merton peuie-
HUSA

JIto00¥i KOPPEKTHBIH,
NPUBOISIINHA K TIpa-
BWIBHOMY pE3YJIbTaTy

Br106pan Hawtydmmit
METOJ

Br16pan Hamtydimmi
METOJ, yKa3aHbl MpH-
YUHBI BIOOpA

Pe3yabTar pe-
LHIeHusl

He3zakoHuenHoe perie-
HUE KOPPEKTHOE WM BE-
ayliee K IpaBUIbHOMY
OTBETY WJIH €CTh
OLIMOKH, OJTHAKO B I1€-
JIOM XOJI BBIKJIaJIOK
MOYKHO CUUTATh Mpa-
BUJIbHBIM

Bepnsiit otBer, nomnyc-
KaeTcs 1 He3HAYUTEIb-
Has OIIMOKa WK TIPO-
MyLIEHHBIN JIOTHYE-
CKMH 1m1ar

Bepsslii oTBeT, 110JI-
HOE IIPaBUJIBHOE pPe-
LIIEHHE CO BCEMH BbI-
KJIaZIKaMU
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KonTtpoJsbnasi padora Nel

BapuanT Nel

. Haiitu oOiee pemienue

dx 3t?

dt £ +x+1"

. Haiitu oOmiee pernienue
2x+2y-1dx+(x+y—-2)dy =0.
. Haiitu obmiee pemenue

V' — yctgx =2xsinx.

Haiitu o6miee perenue

' 2 2 1
VEY s =
X X

Haiitu obmiee pemenue
(x+y—=Ddx+(x—y>+3)dy=0.

Bapuant Ne2

1. Haiitu oOuiee perienue
xdy —(x*e™ +2)dx =0.
2. Haiitu ob1iee pemieHue
2y—-x—4)dx—-(2x—y+5)dy=0.
3. Haiitu obmee pemienue
y'cosx+ ysinx =1.
4. Haiitu oOuiee perieHue
3xy°y' + 3’ =2x=0.
5. Haiitu oG1ee perienue
(1+(x* + y*)x)xdx + ydy = 0.

Bapuant Ne4

. Haiitu obmiee penenne

t(Inx+2In¢—1)dx = 2xdt.

. Haiitu obmiee pemenne y' = LH
y—x+1
. Haiitu oOmiee pemnienue

(x> =1)y'+2xy —cosx = 0.

Haiiti obmee pemrenne xy' — y>Inx+y =0.

Haiitu ob61iee perenue
xdx + ydy + xdy — ydx = 0.

Bapuant Ne3

1. HaiiTi obmiee pemenne
(4 +x-3)dt—dx=0.
2. Haiitu obuiee penieHue
2x+4y+3)y'—=x-2y-1=0.
3. Haiitu oO1iee penienue
X —xctgt =4sint.
4. Haiitu oOuiee perieHue
(x —y)ydx — x*dy = 0.
5. Haiitu oGiee pemienue
(X* + y)dx — xdy = 0.

Bapuant Ne5

. Haiitu oOmiee penienue

o+ x)*

Ctx+D) -2

. Haiitu oOmiee pemnienue
(Bx—-4y-3)y'-3x+4y+2=0.
. Haiitu obmiee pemenue
x—2x=te’ sint.

Haiitu obmiee pemenue

' 2 2 1
VEY s =
X X

. Haiitu oOmiee pernienue
2 2
2xdx N (y"—3x")dy o

3 4

Yy Y

Bapuant Ne6

1. HaiiTi obmiee pemenne
(1-x*y)dx+x*(y—x)dy =0.

2. Haiitu obuiee pemienne )’ = x——y+1
x+y-3
3. Haiitu obrmiee penieHne
y'+y=(x+1)e " cosx.
2
4. Haiitu obmee penrenne )’ = 2y
(y—x)x

5. Haiitu oO1iee penieHue

(siny+ysinx+l)dx+(xcosy—cosx+l)dy =0
X Y
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Bapuant Ne7 BapuanT Ne§
1. HaiiTi obmiee pemenne 1. HaiiTi obmiee pemenne
x’(xy' +y)=1. x’dt+(e' —x)dx=0.
2. Haiitu oOuiee pemienue 2. Haiitu obuiee peieHue
x+y-2+(1-x)y'=0. By-=T7x+T)dx—3x—-7y-3)dy =0.
3. Haiitu oOmiee perenue 3. Haiitu oOmiee perenue
y'—y=sinx. xy' =2y =x’cosx.
4. Haiitu oOuiee perieHue 4. Haiitu obee penieHne
( +x"+1)y"+xy=0. 2yxInx+ y=xy~ cosx.
5. Haiitn obmee pemenue 5. Haiitu o01ee pereHue
(x+y—Ddx+(x—y"+3)dy =0. x(2x* + )+ y(x* +2y%)y' =0.
Bapuant Nel0 Bapuant Ne9
1. Haiitu obuiee pemenue 1. Haiitu obuiee pemenue
x dx 3
2xy'+1=y+ : X—tix=t".
y-1 dt
X+y 2. Haiitu obuiee peuieHue
2. Haiitu obiee pemienue y' = PR (Ax+2y+1)y' +8x+4y+1=0.
. y-* 3. Haiitu oO1uiee penieHue
3. Haiitu oOmiee penienue
yxlnx—y=3x"In"x. X_tht:cosz’t'
4. Ha,ﬁm obmee pettierte 4. Haiitu obuiee pemeHne
2yus1nx+yc0sx:y sin” x. y2dx + (x — y)xdy = 0.
S. HaI;TH obuee pewenne . 5. Haiitu obmiee pemrenue
(Bx"=2x-y)dx+(2y—x+3y7)dy =0. ydx —(y* +x)dy = 0.
Bapuant Nel 1 Bapuant Nel2
1. Haiitu oOuiee perienue 1. Haiitu oOuiee perienue
x*(dy —dx) = (x + y)ydx . @:£e2’+x
2. Haiitu obmiee pemeHue dt  x
(x . 2y —Ddx+(3x—6y+2)dy =0 2. Haiitu obmiee pemeane )’ = —M.
3. Haiitu oOrmiee penieHue 3x+2y-5
¥+ telx = 170" 3. HflI/ITI/I O_6H.I€5}C)CI.HGHI/IC
4. Haiitu oOuiee pemieHue y+2y=xe™ cosx.
S, 2 1 4. Haiitu obmiee pemenue (x — t)tdx — x°dt = 0.
Y=y =T 5. Haiitu o6iuee penienue
o . 2
5. HaI/IZTI/I 06guee pem}eHI/Ie 2 v+ smagcos X vy * ysiny |dy=0.
Bx"y+y)dx+(x" +3xy")dy =0. COS” Xy cos” xy

Kputepun onenuBanus

KpI/ITepI/II/I OLCHUBAHUA COBIIAAAIOT C KPUTCPUAMU PCUICHU 3aaaY 3aJaHuM JJ1s1 CaMOCTO-

ATEILHON paOOTHI.
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KonTtposbHnasi pabora Ne2

BapuanTt Nel. BapuanT Ne2.
. Haiitu oOmiee pemnienue 1. Haiitu oOmiee perienue
) x’Inx -1 ; = Eint+1
y+y=—"75 " 2t?
X 2. Haiitu obmee penieHue
. Haiitu oOuiee pemienue V'+2y'+17y =" (1+sin4x);
Hatin o6 Yty = 4cosx, 3. Haiitu oOwmee penenne
. Haiitu oOuiee pemienue " " o,
y"'+2y"+y'=x+e_x° y +2y =Xx+xe
’ 4. Haiitu ob1ee penieHre CUCTEMBI X =AX,
. Haiitu oOmiee penienue cuctemsl X =AX, ecIu
eciu . . 3 -1 0
A=1 1 O0f
A=|0 3 2} ’
0 -2 3 2 722
5. Haiitu o01iee perieHrne cucTeMbl
. Haiitu oOmiee perienue cuctemsl
-3 4 e
5 4 1 " ot
= 4 3 X+ e -2 1 0
—4 - t
BapuanT Ne3. Bapuant Ne4.
. HaiiT obmee pemenne 1. Haiitu oOiiee perienue
" _lenx_l. " 4x2+1.
e dEaerre
. Haiitu obuiee peurenue 2. Haiitu o0mee perienue
" ' _ X o3 . oy -
Y42y +10y = xe ™ sin3x; Y'—4y'+5y = (x +1)e " sinx;
. Haiitu obuiee pemrerue , 3. Haiiru oOwee perenue
" _ X,
V'"+H8y=x+xe; Y dy=x t e
. Hatitu obuee pemenue cucTeMbl X’=AX, | 4 Hajitu obluiee pelieHHe CHCTEMBI X =AX,
eclu ecIi
3 -1 2 5 2 =2
A=1 1 =24 A=[1 4 -1},
0 O 2 33 0
Haiiti obmiee pemienne CHcTeMsl 5. Haiitu ob1ee pelmeHre CUCTEMBI
dx d
_ = X
dt_y+1’ d—+5x+2y=e’,
t
dy
—_— = =X + — . dy 2t
dt sin ¢ _dt —2x=ce
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Bapuant NeS.
. Haiitu oOmiee perienue
. 4x* +1
y —ry=

2xﬁ ’

. Haiitu oOmmee penienue

V'+4y'+13y =™ +sin3x;

. HaiiT obmiee pemenne

Yy —4y'=x+e™

. Haiitu obmiee penienne cuctemsl X =AX,
eclu

3 -1 2
A= 1 1 2}
-2 1 0

. HaiiTu oO1iee pemieHne cucTeMsl

2 =2 1) 1

Bapuant Ne6.

. Haiitu obmee perenue

, x’Inx -1
YAy=To
x

. Haiitu obmee pemenne

V'+2y'+17y =e " +sin4x;

. Haiiti obmee pemenue

y|!|+2y!!: (x + 1)872)6;
Haiitu obmiee pemenne cucteMsl X =AxX,
ecl

2 -1 0
A=1 0 Of
2 -2 1

. HaiiTi obmiee pemieHre cucTeMsl

-1 2 |

—t

-1 1 1)cos®t- -2 -1 4
BapuanT Ne7. BapuanT NeS§.
. Haiitu oOmiee pemienue . Haiitu obmee pernenue
x—1 2
ym n y” _ : : y” +y= 2 +3X :
X X

. Haiitu obmiee penienne

V'+4y'+13y =™ +sin3x;

. HaiiT obmiee pemenne

Y-8y =x+(x+1)e”;

. Haiitu oOmiee penienne cuctemsl X =AX,
eclu

2 1 0
A=1 3 -1}
-1 2 3

. HaiiTu oO1iee pemieHne cucTeMsl

-1 2 1
x+| e
-2 -1 0

2t

. Haiitu oO1ee pemenue

Y'—4y'+5y =(x +1)e™ sinx;

. Haiitu oOmee pernienue

Yy —4y'=x+e*

. Haiitu obiee pemenne cuctemsl X' =AX,

ecnu
I 1 -1
A=|1 2 2

0 -1 2

. HaiiTu oO1iee pemienne cucTeMbl

(1 1) N
X = X+

cost
-2 -1 '
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BapuanT Ne9.
. Haiitu oOmmee penienue

2 n ! 1
Xy =xy' =3y=—;
X
. Haiitu oOuiee penienue

V'2y+y=(x+2)e" +1;

. Haiitu obriiee pemenne
y'"'+y'=xsinx;

. Haiitu obmiee penienne cuctemsl X =AX,
eCITH

2 0 -1
A=|1 -1 0
3 -1 -1

. Haiitu obmiee pernenne CuCTeMbI

1 1 1)1
X+ —
-2 =2

1 \/;

Bapuant NelO.

. Haiitu obmmee penienue

2..n

xy"+xy'+y=x(6-Inx);

. Haiitu oOuiee pemnienue

V'+2y' 3y =(x+1)(e" +1);

. Haiitu oOmiee pemnienue

y'"'+4y"'=xcos2x;

. Haiitu obmiee penienne cuctemsl X =AX,

€CJIn
4 -1 -1
A= 2 1 -2}
-1 1 4

. Haiitu obmiee perneHne CuCTeMBI

(1 =2} (141
x'= x+
-1 2 1

Bapuant Nel 1.
. Haiitu obmmee penienue

(x=2)*y"-3(x-2)y' +4y=1x;

. Haiitu oOuiee penienue

V'"'+2y'+10y =" sin3x;

. Haiitu oOuiee pemienue

Y"+8y =x(1+e™);

. Haiitu oOmiee penienue cuctemsl X =AX,
eclu

3 0 -1
A=|1 0 0 |
3 -1 0

. Haiitu oOmiee perienue cuctemsl

BapuanTt Nel2.

. Haiitu obmiee penienue

" ! 1
Y2y +y=—r;
xe

. Haiit obmiee pemenue

y'-4y'+5y =(x+1)sinx;

. Haiitu oOmiee pemenne

yIV +4y||=(x+1)e—2x;

. Haiitu oOmiee pemenne cuctemsl X' =AX,

€Clin
0 -1 -1
A=| 2 -3 =2}
-1 1 0

. HaiiTu oOmee pemieHne cucTeMsl

x'= . 4 + 1 e_t ' 4 2 1 1

b
4 — : xX'= X+

) \/;

Kpurepun oueHuBanus

Kputepun onieHHBaHMs COBIAAAIOT C KPUTEPUAMHU PELLICHUS 3a]a4 3aJaHUM JIs1 CaMOCTO-
ATEIILHON pabOTHI.
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KonTpoabnas padora Ne3

Bapuant 1

. Ipn Kakux snavenmsgx napaMerpon a 1 b yeToiiis MHorowien

Maa® 22+ N+

2. Hecnepoparh Ha yeTORMHBOCTL HYJICBOE HOJIOMKEHNEe PABHOBECHS I OHPE/IeJNTL ero THII
i =2—explr+y)—cosw,
g = In(1+ sin(2x — 3y)).
3. Haiitn MeTo0M MAJIOTo HapaMeTpa JBa ieHa Pas/IozKeHsl
ftecr—exple—1t)=0. z2(0)=z 0<=s<kl.
4. Toerponrs dyukmmo Ipria st Kpaepoii 3ajatin
té — & = f(t). (1) =0, x(2) =0.
5. Iocrponrts (hasoBblil HOPTPET CHETEMDB
= —r— 2y,
Yy = =2 —1.
Bapuanr 2
1. Cucrema i = Ar (r € R®) umeer yacrHoe perientie, Y KOTOPOTo H3BECTHB TOJILKO JiBe
KOOPIHHATEHE: 1 = sin(f 4+ 7/4), ry = =" + cos 2. Veroiimso Jn ny/iesoe pemienie?
2. HaiiTn Bee 10JIOMKeHNS PABHOBECHST CHCTEMBI

o

i =a? +y* — 6r — 8y,
y=x2y—ax+5).

st coorpereryionie Jeapu3oBanioil Ha COCTOSIIN PABHOBECHS CHETEMBI YKasaTh
THIT 0c000IT TOUKIL.

st penrenn: VpaBHeHH:

y’+y2—Tf=(lA y(l) =1+ 3¢

. dy
HaAaNTH —— .
' Jz

e=0

[Mocrponts dyurnmio Iprura st KpaeBoii 3a1ati
F+a = f(t), #(0) = x(1) + 2(1) = 0.
[MocTponTs (hasoBblil HOPTPET CHETEMB

Tr=—x+y.

g=—r—y.

17



Bapuant 3

1. s ypashenmst
i = asin®t
HAilTH HOJIOKEeHHs paBHOBecH: N HecledoBaTh HX Ha yeroivunpocrs. Ecim nosoxenne
paBHOBeCHS SIBISIETCS ACHMITOTHYECKH VCTOIHBBIM — OTMETHTD 3TO.
2. Haiitn Bee 1MOJI0KeHHnsl PaBHOBECHS CHCTEMBI
& =2y++/1—-3y—sinr, = —sinwr.
Jlutst cooTBeTCTBYIONIE JIHHeapU30BaHHOll Ha COCTOSHUN PABHOBECHS CHCTEMBI YKa3aTh
THIT 0CODO0IT TOYKH.
3. Haiirn MeTo10M Majioro napamMeTpa JBa WieHa pas3iiozKeHs
v+ 2y + (1 + py?)y =0, y(0)=0.4/(0)=1. 0<p<Kl
4. Tlocrpourn dpynkmmo 'puna s Kpaesoii 3a1a4m
T +4dr = f(t). x(0)=z(1) =0.
5. Tocrponts (pasoBblil HOPTPET CHETEMBI
=2r—4y,
y=x— 3.
Bapmnanr 4
1. Boigcnnthb, yeroiitmso Jin pererie sajiadn Kot
i=tHr—1), x(1)=2.
2. MecneioBath Ha YETORMHBOCTE 0COOBIE TOUKIT CHCTEMDI
- . . ‘2
&= sin ., y=1—y
I ONPEIeNThL HX THIL.
3. I perrenust ypaBHenms
T4cr—14+sin(t—x)=0, x2(0)=¢
. Or
HaiiTn ——
e e=0
4. Tlocrponrs yuxmmo I'puna s Kpaepoii 3a1at41m
Do ¢ I3 [y i
=7 — 2w = f(t), x(1) =0, x(2) + 2&(2) = 0.
5. Tocrpontnb (haszoBblil HOPTPET CHCTEMDI

=.
Il



uhg |

Bapuant 5
Hpn KaKHX sHa'leHHAX MMapaMeTpoB a H i') _\_-’(f'{‘Oii'[IIIE MHOT'OYLI€H
HNEEY L EEG LR T LI
I'I[‘E‘J[L‘,-'IOle'l‘b Ha }'[‘TOﬁ'II[BDC’[‘L HyJ1esoe HOJIOZKEHHe paBHoBecH:Ad H ollpe/1e/INThL ero THII

g=(1-z-2y)1-1,

y = cosx — exp(2z — y).

Haiirn METOJOM MaJIOTO ITapaleTpa JIBa “JIeHa pPas3/IozKeHn:d
i+ (@A+pit+2*)z=0 20)=0 :0)=1 0<p<Kl,

“TPO y 0 a J1JIs1 KpaeBoil 3a/1a
[ocrponts dpyuxmmo Ipuna 11 Kpaesoii 3ajgasmn

tr+ax = f(t), x(1)=0, =x(t) orpannvieno nput — +oc.

[MocTponts pazoBblil HOPTPET CHETEMBI

= 3.

o

Bapuanr 6

Haiirn nosiozkens paBHoBecH: cHCTeMbBI 1T HCC/Ie/10BaTh UX Ha )"("!'Uii‘II[B(.]L"I‘IJ

2

T=y—x+(y—ux) 7 =0.
HeenesioBarh Ha yeTOHUNBOCTL HYJICBOE TOJIOKeHNe paBHOBECHs H ONPeJIeHTh ero THII

i =2— Y8 —06x+ 3y.

y=1—exp(2r+y).

. s perenns ypasnens

y' = pr+siny.  y(0) = 2u

R
HaiiTH —— .
=0

[octponTs ynkmmo 'puna g Kpaepoii 3a1atn
& —ax= f(t), «(t)orpanitetro tpu t — +o0.
[ToctponTs (as3oBblii OpTpeT CHETEMD

Tr=ux+uy.
y =3y — 2.
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Bapuant 7

. Haiirn nostozkenns pPaBHOBECH 1T HCCJIeJ0BaTh X Ha }-’C'['Ol'i'IIIBOC"I‘b

(3]

241
; H(’('.TIE‘-,TI,OBa.'l‘b Ha }-'(."I‘Oﬁ'[IIB()("l‘b HyvJepoe IoJoKenne papnopects:d 1 olpejle/JHThL ero THII

' = sin(—2x + y),

y=2— Y8 —6x—3y.

3. st perttenns ypaBHeHMs!

#—2% = ptx, x(0) =4, £(0) =pu®+3pu

i
HailTH — :
f"‘ Iz =()

4. Tocrponrs dyukmmo I'pina g Kpaesoii 3a/1atm
1 ;

[

#4208 =32 =f(t), &(0)=i(1)=0.

[TocTponTs (hbasoBblii HOPTPET CHETEMDI

po

Bapuant 8

. Cucrema i = Ar (r € R?) nmeer qactnoe pemenye, y KOTOPOro H3BECTHBI TOJBKO JIBe
KOOPJIMHATBL: 1y = sint + 2cost, xo = cos 2t. VeToii"unBo Jin HyJleBoe penienne’

I"I("('.-'I(".-'"[.()Ba’l‘lm Ha )'("’I‘Oﬁ‘[IIB()("l‘b HyJ/1epoe 1HoJoZKeHne papHopecis: 1 olpeje/jJ1Th ero THII

= = 2.5ze® — 3y + sin 22,

i 2
g =2 +ye V2 — yteosu.

3. Haiitn MEeTO/IOM MaJIOT'o IapaMeTpa JIBa ‘IJIeHa pas/iozKenHd

o

F=20—22% 2(0)=1, 0=y O<p<gl
. Tloerponrts dpynkmmo puna jurg kpaesoii 3aaqn

&= f(t), x(0)=x()=0.
[TocTponts (pasoBblil HOpTPeT CHCTEeMbI

r==2r+uy,
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2. CriicoK BONPOCOB M (MJIH) 3aJaHUM /1 MPOBEIeHUsI POMEKYTOYHOM aTTeCTALNA
SK3AMEHAIIMOHHBIN BUJIET Ne 1.

. HopMmbI BekTOpoB 1 MaTpull (OCHOBHBIE ONPEEIECHNS). DKBUBAJIEHTHOCTh BEKTOPHBIX HOPM B
KOHEYHOMEPHOM MPOCTPAHCTBE.

. MarpuuHas 5KcrioHeHTa u ee cBoiicTBa. CriocoObl MOCTPOSHUS] MATPUIHOM SKCITIOHEHTHI.

. Haiitu o61ee pemienue cuctemsl X'=Ax, eciiu

I -1 1
A=1 1 -1
2 -1 0

SK3AMEHAIIMOHHBIN BUJIET Ne 2.

. Teopema cyliecTBOBaHMs U €JMHCTBEHHOCTH pELIEHUs HauanbHOMU 3anaun Komm nms ckamsp-
HBIX JU(QPEepeHNATBHBIX YPAaBHEHUH EPBOTO MOPSIKA.

. Obwiee perieHre TMHEWHOW HEOTHOPOAHOM cucTeMbl. [IpuHimn cyneprnosurun. Ciyyail Bek-
TOPHOT'O KBa3UITOJMHOMA.

. Haiitu o01ee perienue cuctembl

. (0 1 2exp(t)
X= x+ :
1 0 t+1
DK3AMEHAITMOHHbBIN BUJIET Ne 3.

. Metpuueckoe npoctpanctBo. [Ipuniun cxumaronmx orodpaxkenuit. Onpeaenure, Npu Kakux
. p2 2 o o
a U b ABIsAETCS CXKMMAIOLIUM OIIEpPaTop A:R” > R* 3anannsrit MaTpHLEn

a da

0 b

. HTerpupoBanue TMHEMHBIX CKAISIPHBIX ypPaBHEHUH ITepBoro nopsaxa. llepuognueckue peme-
HUS TUHEWHBIX CKAJISIPHBIX MU (EepeHIInaTbHBIX YPAaBHEHUI.
. HaiiTu ob1ee pemeHne ypaBHeHHUS

y"+ 3y =sin(2x).

DK3AMEHAIIMOHHBIN BUJIET Ne 4.

. JIuneiiHbIe OAHOPOHBIC YPABHEHUS N-TO MOPSAKA C MOCTOSHHBIMU KoddduimenTamu. Ob1ee
pelieHre JIMHEWHOT0 OJTHOPOIHOTO YPAaBHEHHS (3alUCh OOIIETO peuieHus B ICUCTBUTEIHHOM
dopme). [IpocTpaHCTBO penieHUi.

. Teopema Apuena.

. HaiiTu o61ee pemienue cucteMsl

x=|-1 1 1 |x.
-1 -2 4



SK3AMEHAIIMOHHBIN BUJIET Ne 5.

1. MHTerpupoBanue JIMHEWHBIX HEOJHOPOAHBIX YpaBHEHMH n-ro nopsaka. Ciydail KBa3UIoONu-
HOMaA.

2. PemeHue TMHEWHBIX CUCTEM C MOMOILBIO MATPUYHON 3KCIOHEHTHI. TeopeMa CyIiecTBOBaHuUs
U €IMHCTBEHHOCTH pelieHus 3agaun Komm Uit TMHEHHbIX CUCTEM C IOCTOSHHBIMU KO3 (H-
LIUEHTaMHU.

3. Haiitu ob1iiee peuieHre ypaBHEHHUS

Y"'+4y" =xsin(2x) + x +1

AK3AMEHAIIMOHHBIN BUJIET Ne 6.

1. MHTerpupoBaHue JIMHEHHBIX HEOHOPOIHBIX YpaBHEHUH n-ro nopsiaka. IlpeacraBinenue yact-
HOTO pemieHus ¢ momompio GyHkun Komm. Merton Bapuanuy Npou3BOIBHBIX TOCTOSIHHBIX.

2. Teopema 00 OlIeHKE MAaTPUYHON SKCIIOHEHTHI. OIICHUTE HOPMY MaTPHUIIHI || el ||, ecm

1 2 3
A=|-2 1 2
0 0 -2

3. Haiitu oO1ee perieHne ypaBHeHUs

2
¥y =2xy+xe* cos(2x)
U pellieHue ¢ HadyaiabHbIM ycioBueMm y(0) = 0.

SK3AMEHAIIMOHHBIN BUJIET Ne 7.

1. Jluneitabie quddepeHnnanbHpIe ypaBHEHUS N-TO MOPSAKA C IIOCTOSHHBIME KO3 QHUIIMEHTaMH.
Juddepennnansabie onepaTopsl (ONpeaeieHus u airedpanyeckue omnepaiuu). OqHo3HaUHAS
paspemmnMocTh 3agaun Kommu.

2. Metpuueckoe npocTpaHcTBO. [[pUHIKIT CKUMAIOIINUX OTOOpaKEHUH.

3. Ilpu Kakux a ypaBHEHHE

V" + ay = sin(2x)

UMEET XOTsI ObI OJTHO IEPUOTUIECKOE PEIICHHE.

SK3AMEHAIIMOHHBIN BUJIET Ne 8.

1. OnHOpoHBIE CHCTEMBI JIMHEHHBIX AU((epeHInanbHbIX YPaBHEHUH C TOCTOSIHHBIMU KO3 H-
nueHTamu. [IpoctpancTBo pemenuil. OOiiee peneHue TMHEHHON 01HOPOAHON cucTeMsl. [le-
pexoJl K IEHCTBUTENbHOMY 0a3KCy B IPOCTPAHCTBE PELLICHUM.

2. HopMmbl BEeKTOpOB 1 MaTpull (OCHOBHBIE onpezeneHus). MaaynupoBanHas MaTpuuHas HOPMbI
(mpuMepsI U ToKa3aTeabcTBa PopMydn).

3. [IpencraBbTe O0IIIEE pPEIICHHE CICAYIONMICH JIMHEMHONW CUCTEMBI C TIOMOIIIBI0 MATPUYHOM IKC-

IIOHEHTHI:
(1 =1
X= X
2 -1
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SK3AMEHAIIMOHHBIN BUJIET Ne 9.

1. MHTerpupoBanue TMHEWHBIX CKAJIIPHBIX ypaBHEHUH riepBoro nopsaka. llepuoanueckue pene-
HUSI IMHEWHBIX CKAJISIPHBIX AU depeHInalbHbIX YPaBHEHUH.

tA
2. MatpuyHas 3KCIIOHEHTa U ee cBoiicTBa. Brruncnure € , €CIIN
2.0 0 0
-1 -2 0 0
A=
0 -1 -2 0
0 0 -1 -2
3. Haiitu obuiee perienue
, 1+ 2¢
xX'=x-y+

\/; 5
SN L
y yE=g

SK3AMEHAIIMOHHBII BUJIET Ne 10.

1. Ckansipuble quddepeHImaIbHbIe ypaBHEHUs epBoro nopsiaka. CyIiecTBOBaHUE U €IMHCTBEH-
HOCTb perenus 3aaauu Komm.

2. JIluneiiHbIe OTHOPOIHBIC YPABHEHUS N-T'0 MOPs/IKA C OCTOSSHHBIME Kodppunnentamu. O0riee
pelieHue JMHEHHOTO OJHOPOAHOTO YPaBHEHHUS.

3. Haiitu obuiee pemieHue

y 4x2+3
y=——

+
d 4x

SK3AMEHALIMOHHBIN BUJIET Ne 11.

1. Teopema Apuena.
2. MarpuyHasi 5KCIIOHEHTa U ee cBoicTBa. CriocoObl MOCTPOCHHUS MATPUUHOM SIKCIIOHEHTHI.
3. Haiitu obmmee perneHue
-1 5
X= -3 x
2

SK3AMEHAILIMOHHBII BUJIET Ne 12.

1. Jluneiinple HEOJHOPOAHBIE YPAaBHEHHS N-TO MOPSAIKA C MOCTOSHHBIMH KO3 PHUIMEHTAMHU.
[Tpunuun cynepno3unuu. Ciyyail KBa3UIOJIMHOMA.

At
2. Teopema 00 orieHKe MAaTPUYHOM SKCIIOHEHTHI. OLIEHUTE HOPMY MaTPHILIbI le H, eciu
1 2 3
A=|-2 1 2

0 0 -2

3. TIpu Kakux 3HAYEHHAX MTAPAMETPOB CIIEAYIONIAs CHCTEMA MMEET NEPHOANYECKHUE PEILIEHHS:
{x'=x+y+acost,

!

y'=-2x—y—acost+bsint.

23



1.

2.

SK3AMEHAILIMOHHBIM BUJIET Ne 13.

Hopwmpb! BekTopoB 1 MaTpull (OCHOBHBIE ONPEEIECHNS). DKBUBAJIEHTHOCTh BEKTOPHBIX HOPM B
KOHEYHOMEPHOM MPOCTPAHCTBE.

Jluneiinble muddepeHraTbHbIe YPaBHEHUS N-T0 TOPSIIKA C TOCTOSTHHBIMU K03 hurimenramu.
Juddepenunansabie onepaTopsl (onpeaesieHus u airedpanyeckue onepauu). OqHo3HauUHAs
paspemmnMocTs 3aaaun Kommu.

. HaiiTu o61ee pemienue cucteMbl

-1 1 -1
x={2 0 =2
3 3 -5

SK3AMEHAILIMOHHBIN BUJIET Ne 14.

. Ckanspusie muddepeHanbable ypaBHeHUA IepBoro nopsaka. CylnecTBOBaHUE U €JMHCTBEH-

HOCTb pemenus 3anaun Komm.

. PelieHue IMHEMHBIX CUCTEM C IIOMOLIBIO MATPUYHOM DKCIIOHEHTHI. Teopema CyIecTBOBaHUS

N CIUMHCTBCHHOCTHU PCHICHUA 3a1a4n Komm JUISA JIMHEMHBIX CUCTEM.

. HaiiTu o6uiee pemeHue cucTeMbl

X'=x—y+t+1,

Y =—x+y+1°.

SK3AMEHAILIMOHHBIM BUJIET Ne 15.

. OnHOpOIHBIE CHCTEMBI JIMHEHHBIX AU(PepeHIINaTbHbIX YPAaBHEHUN C TOCTOSIHHBIMHA KO3 H-

nuentamu. [IpoctpancTBo pemennii. O01Iee peneHue IMHEMHOW OJTHOPOIHOM cucTemsl. Ile-
pexo K AEUCTBUTEIBLHOMY 0a3UCy B POCTPAHCTBE PEIICHUI.

A
MartpuuHasi 5KCIIOHEHTa 1 ee cBolicTBa. Beunciure € | eciu
2 -1 0 0
0 2 -1 0
A=
00 2 -1
00 0 2
. Haiitu ob6mee pemenue
- 4x% +3
yty=—7
4x

AK3AMEHAIIMOHHBIN BUJIET Ne 16.

. Ob1ee pelnieHre JTUHEHHONH HEOTHOPOIHOM CHCTeMbl. MeTo/ Bapuallii MPOU3BOJIBHBIX TO-

CTOSIHHBIX.
HuTerpupoBaHue TMHEWHBIX CKAJIIPHBIX ypaBHEHUH NTepBoro nopsaxa. Ilepuoanueckue pere-
HUS TUHEWHBIX CKAJISIPHBIX U (EepeHITNATbHBIX YPaBHEHUH.

. Ilpu xakux a u b X0Ts ObI OZJHO HEHYJIEBOE PELICHUE YPaBHEHHUS

V'+ay'+by=0

CTPEMUTCS K HYJIO IIPU X —> +00.
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SK3AMEHAIIMOHHBIN BUJIET Ne 17.

1. Ckanspasle nuddepeHmaibHbIe ypaBHeHUS TepBOro mopsiaka. CyliecTBOBaHWE W CJIHH-
CTBEHHOCTb pelieHus 3agaun Kommu.

2. Jlaiite onpenenenue GpyHmaMEHTAIBLHON MaTPUILIBI TMHEHHON CHCTEMBI M HAIUTE ee JJIs CiIe-
JIYIOLIEH CUCTEMBI:

(1 -1
X = X
2 -1
3. Haiitu oOiiee perieHue ypaBHEHUs

2
Yy =2xy+xe* cos(2x)
u peutenne ¢ HayanbHbivu yerosusamu Y(0) = 0.

SK3AMEHAILIMOHHBIN BUJIET Ne 18.

1. Teopewmsl JlsimynoBa u ®dnoke. OO11ee penieHNe IMHEMHOW OAHOPOTHON CUCTEMBI C TIEPHOIU-
YECKUMU KO3 P PUITCHTAMHU.
2. llpuBenure  popmyny  Octporpaackoro-JlmyBwiiass W, 3Has, 4YTO  ypaBHEHHUE

f+l-“~%y=0
x X yMeeT pemeHne -1 (x)=x HaWJUTEe BTOPOE PEIICHUE ypaBHEHUS, JIU-
HEWHO HE3aBUCHUMOE C JAaHHBIM.
3. Ilpu kakux a ypaBHEHHE
V" + ay = sin(2x)
UMEET XOTsI ObI OIHO TIEPUOIUYECKOE PEIICHHUE.

AK3AMEHAIIMOHHBII BUJIET Ne 19.

1. dynnameHTanbHas MaTpUIa JIUHEHHON cUCTEMBI. PerieHne HeoJHOPOIHBIX CUCTEM JIMHEMHBIX
mudQepeHIMaIbHbBIX YPaBHEHUH METOJOM BapHalldil HPOM3BOJIBHON MOCTOSIHHOM. IlycTh

) oK (t,t
K(t,7) — marpunant nuueiinoit cuctembr X = A(t)x, Haiitn oK(t,7) uepes A(t) m
K(t,7)
2. Chopmynupyiite TeopeMy 00 OIIEHKE MATPUYHON SKCTIOHEHTHI M OIICHUTE HOPMY MaTpPHIIbI
At
e 1l ecnu

1
A=1 1 -1
2 -1 0
3. Ilpu kakux a u b X0Ts Obl OIHO HEHYJIEBOE PEICHUE YPABHEHUS
V'+ay' +by=0
CTPEMHTCS K HYJIIO IIPH X —> +00.,
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SK3AMEHAILIMOHHBIN BUJIET Ne 20.

. Onpenenurens BpoHckoro u ero cBoiictsa. JInHeiiHast 3aBUCIMOCTD M HE3aBHCUMOCTh (DyHK-

UH.

JIuneliHbple ypaBHEHMsI IEPBOTO MOPSAKA.

[Tpu kakux 3HAYEHUSAX MAPAMETPOB 3a7a4a UMEET NEPUOJIUIECKUE PELICHUS
x'=-x-2y-2acost,
V' =x+ y+b(sint —cost).

SK3AMEHAILIMOHHBIN BUJIET Ne 21.

®opmyna Octporpaackoro-JInyBuss.

. OnHOpOIHBIE CHCTEMBI IMHEHHBIX AU(PepeHInaTbHbIX YPaBHEHUH C TOCTOSIHHBIMU KO3 U-

OUCHTaMHMU.

3. Haiitu ob1iee peuieHre ypaBHEHUS
(x2 -1)y"+4xy"+2y =6x,
X' +x+1
€CJIM U3BECTHO €T0 PELICHHE: ), = YRR
X+

BK3AMEHAIIMOHHBIN BUJIET Ne 22.

1. ®ynkuuu JIsnyHosa. Teopema 00 yCTONUNBOCTH.
Hcnonb3ys, BTOpoit MeTon JIsmyHoBa, uccien0BaTh Ha YCTOWYMBOCTh CUCTEMY

x'=-3x-2y
y'=2x-3y "’
2. Meroa manoro napamerpa. OOuias cxema NpUMEHEHHsI MeToja U npumMepsl. Haiitu
JIBa YICHA Pa3I0KEHUS

Y =exp(y—x)+uy, y(0)=-u.
3. [Toctpouts ynkuuto ['puna KpaeBoii 3agaun

Y'+y'=f(x), y(0)=y(1)=0.

SK3AMEHALIMOHHBIN BUJIET Ne 23.

1. Teopema JIsimyHOBa 00 YCTOMYHUBOCTH T10 TIEPBOMY TTPUOITMKECHHIO.
HccenenoBaTth Ha yCTONYMBOCTD HYJIEBOE PELLICHUE CUCTEMBL:

X=(+x-2y) =1
y'=cosx —e2¥ 7Y

2. Marpuia MOHOIPOMUH, MYJIbTUILITMKATOPbl. HaliTh MaTpuily MOHOIPOMUM U MYJIbTH-

HJ'II/IKaTOPBI IJI1 CUCTCMBI
) sin’¢ 0
X = X.
0 1+ cos?2¢

3. Omnpenenuth Npu KaKuX @ U b yCTOMUUBBI PELICHUs] ypaBHEHHUS

Y 43y +ay" +by' +4y=0.
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BK3AMEHAIIMOHHBIN BUJIET Ne 24.

. Bropoii meton JIsmynoBa. Teopema JIsmyHoBa 00 aCHMITOTUYECKONW YCTOMYHUBOCTH.
Hcnonw3ys BTopoit metox JIssmyHoBa, HccneaoBaTh Ha YCTOMUHMBOCTh CUCTEMY

x'=-4x-y
y'=2x-y

. ®a30BbIi MOPTPET JTMHEHHON CUCTEMBI Ha TUTOCKOCTH. [TocTpouTts (ha3oBeIii mOpTpET

, (3 —2]
CHUCTEMBI X = X.

4 -3
. HaiiTu nBa wieHa pas3noxeHus 2n-nepuoguuecKoro peleHusl ypaBHEHUs

V' +3y+y° =2ucost.

BK3AMEHAIIMOHHBIN BUJIET Ne 25.

. Teopema JIamyHoBa 00 yCTOMYMBOCTH 1O NepBOMY NpHOIMkeHuto. MccnenoBaTts Ha
x'=2.5xe" =3y +sinx’

YCTOﬁqHBOCTB HyHeBoe peHIeHI/Ie CUCTCMBI.
—y2/2

y'=2x+ye”? —ytcosx

, (a -2
X = X
—a
. Kakue ¢azoBbie mopTpeThl MOXKET UMETh CHCTEMA JUISL Pa3IMYHbIX
3HAYEHUH a.

. [Hoctpouts pynkuuto YeraeBa u 0Kka3aTh HEYCTOWYUBOCTD

X= 2x-y
y= 3x-2y

BK3AMEHAIIMOHHBIN BUJIET Ne 26.

. YCTOWYMBOCTb PELICHUH CHCTEM JIMHEHHBIX TU(PepeHInaTbHbIX YPaBHEHUH C TOCTO-
sHHBIMU K03 durnentamu. Mcnonssys, BTopoit meton JlsmyHoBa, nccaeaoBaTh Ha
x'=-2x-3y
y=x-y

. Heonnoponusie kpaeseie 3agaun. Oynkius ['puna. Halitu penienue ypaBHeHUs

Y'+y=06(x-0.5), y(0)=y(1)=0.

2

YCTOMYHUBOCTb CUCTEMY {

. Haiitu Tpu wiieHa pasnoxeHus
Y'+4xy* =0, y(0)=u,)'(0)=0.
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SK3AMEHAILIMOHHBIN BUJIET Ne 27.

. JIluHeiiHbIC TByMEpHBIEC aBTOHOMHBIC cucTeMbl. Da3oBas miockocTs. Kimaccudukanms

b 1

(1 b
0co0bIX TOouek. Kakue q)aSOBBIC IIOPTPETHI MOXKET UMETh CUCTEMA X — ( jx

JUISL Pa3IMYHBIX 3HAUYEHUH b.
. @ynkuuu Jlsnynosa. Teopemsl JIsinmyHoBa 00 yctoiiunBoctu. Mcnomnb3ys, BTopoit
MmeTo[ JIAmyHoBa, uccienoBaTh Ha yCTOMYMBOCTD CUCTEMY

X'=2x-y
y'=x-2y
. Haiiti co6cTBeHHBIC QYHKIMH U COOCTBEHHBIC 3HAUCHUS

(xy')'+ﬂ§=o, y(1)=0,3(2) =0.

SK3AMEHALIMOHHBIN BUJIET Ne 28.

. Heomnoponnsie kpaessie 3agaun. Oynknus ['puna. Haittu dynkiuto ['puHa kpaeBoit
3aaa4du
U+4u=f(x), u(0)=u(1)=0.
. TpaekTopuu B OKpPEeCTHOCTH TOYKH TTOKOs. THIBI TOUeK MOKos. OnpeaenuTh Mpu KaKux
. a 2
3HAYEHUSX MapaMeTpa a HyJIeBOe pelIeHUs CUCTEMBI Herpyboe X = 5 | X.
a
. Ilpu kakux 3HaAUYEHHUAX a YCTONYMBO HYJIEBOE PEIICHUE CUCTEMbI
X= sin(ax+ y)+y
. b
y= x+ay+1—-cos(x+ay)

DK3AMEHALIMOHHBIN BUJIET Ne 29.

. Metox manoro napamerpa. OOmas cxema IpuMEHEHHUsT METo1a U IpuMepsl. Haltu
TPU WIE€HA Pa3I0KEHUS

xy' =’ +Iny, y()=1.
. Ioctpoenue ¢pynkunu Jisnynosa st nuHeHbIx cucteM. [loctpouts ¢ynxkumio Jlsmy-

XxX= -3x-y
HOBa AJI1 CUCTEMBI .

y= 2x-y’

. Haiitu co6cTBeHHBIE QYHKIIMU U COOCTBEHHBIC 3HAUCHUS

(xy’)'m%:o, y'(1)=0,'(2) =0.
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BK3AMEHAIIMOHHBIN BUJIET Ne 30.

1. VYcroituuocTts. Onpenenenus, reOMETPUUYECKUI CMBICI MOHATHS ycToHunBocTU. Hc-
X0l W3 ONPENENICHUs, J0Ka3aTb HEYCTOWYMBOCTH HYJIEBOIO PEIICHUS CUCTEMBI

I -2
X = X.

2 1

2. Teopema JIsmyHOoBa 00 yCTOWYMBOCTH 1O NTepBOMY Ipubimxenuto. [Ipu kakux a ycroi-
YHMBO HYJIEBOE COCTOSIHUE PABHOBECHS

-1 -1 ax; sin 2t

3 _2 X+ 2 4 at 2 _2
(a” —4)e“x; x;

3. Haiitu Tpu wiieHa pa3noxxeHus

xy'= e’ +Iny, y()=1.

!

X =

SK3AMEHALIMOHHBIN BUJIET Ne 31.

1. Jluneiinbie NByMepHbIE aBTOHOMHBIE cucTeMbl. Da3oBas miockocth. Kinaccudukarus

0COOBIX TOYEK. [TocTpouts (bazoBbIif MOPTPET CUCTEMBI
X'=2x—-y
y'=3x-y

2. YcroiuuBocTtb. OnpeneneHus, FeOMETPUUECKUIM CMBICI MOHATHS ycToiunBocTH. Hc-
X0 W3 ONPENCNICHHUs, N10Ka3aThb HEYCTOMYMBOCTb HYJIEBOTO PEIICHUS CHCTEMBI

3 -2
4 -1

3. Haiitu 1Ba 4ieHa pa3iioKeHus 2m-NepUOANUECKOTO PELICHUS

!

V" +3y+ y* =2usint.

AK3AMEHAIIMOHHBII BUJIET Ne 32.

1. Teopema JlamyHoBa 00 yCTOHYMBOCTH 110 TIepBOMY NpHrOImkeHuto. HMcciaenosats Ha
: 2
x'=2.5xe" -3y +sinx
-2 4 )
. y'=2x+ye” " -y cosx
YCTOWYHMBOCTH HYJIEBOE PEIICHHE CHCTEMBI:

2. Teopema JlsimyHOBa 00 yCTOWYMBOCTH TI0 MIEPBOMY MpHOITMKeHHIO. [Ipu Kakux a
YCTOHYMBO HYJIEBOE COCTOSIHHE PaBHOBECHS

-1 -1 ax; sin 2t
X+ 5 5
3 2 (a” —4)(at+1)x;
3. Hanitn METOAOM MAJIOTO MMapaMeTpa ABA-TPHU YJICHA PA3JIOKCHUA

=t —x°, x(1) =1+ .

!

X =
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SK3AMEHAILIMOHHBIN BUJIET Ne 33.

—_—

. Heonnopoxansie kpaeBsie 3axaun. @ynkuus ['puna. Haiiti pynkmuro ['puna kpaeBoii
3a1a4u
i+2u—-3u=f(x), u(0)=u(1)=0.
2. Kpurepuii Payca - I'ypBuna. Haiitu 3Hauenus a, b mpu KOTOPBIX YCTOMUNBO peIIeHUE

ypaBHEHHUS
"

yo+ay” +2y"+by"+2y +y=0.

3. Ioctpouts ¢yHKIMIO JISTTYHOBA M I0KA3aTh YCTONYHBOCTH CHCTEMBI
X= —-4x-y
y= x-2y

AK3AMEHAIIMOHHBIN BUAJIET Ne 34.

1. JIuneiHble ABYMCPHBIC aBTOHOMHBIC CUCTCMBbI. da3zoBas MIOCKOCTb. Knaccnq)m(aum[

1 2
0co0BIX Touek. Kakue (ha3oBble MOPTPETHI MOKET UMETh CHCTEMa X = { ) X
a —zda

JUISl pa3JIM4YHbIX 3HAYEHUH a.
2. ITloctpoenue ¢yHnkiuu JlsnmyHoBa A JIMHEHHBIX CHUCTEM Ha IpPUMEpPE CUCTEMBI

(-4 3
X = X.
2 1
3. Ilpu xakux a, b yCTOWYMBO HYJIEBOE PELICHUE CUCTEMBI

¥= (2+a)x—y+x’sin2t
3 (b+2)t

y= Sx-2y+ye

BK3AMEHAIIMOHHBIN BUJIET Ne 35.

1. Jluneitapie quddepeHIranbHbple YpaBHEHUS ¢ IEPUOANIECKUMU K03 duimenramu.
Martpuiia MOHOAPOMUU, MYJIBTUIUTMKATOPBl. HaliTH MaTpuily MOHOAPOMUU U MYJIBTH-
IUTMKATOPBI AJI1 CUCTEMBI

. —sin’t 0
X = X.
0 —1+cos?2t

2. Jlokasarb, YTO YCTOMYMBOCTH HYJIEBOI'O PEIICHHMS JINHEUHON CUCTEMBI BJI€YET yCTOM-
YUBOCTb JIIOOOTO €€ PelICHUS.
3. HauepTtuth (a3oBble TPAaCKTOPUU U UHTETPAJIbHBIE KPUBbIE YPaBHEHHUS

y'=y(y-D(y+1)7°.
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SK3AMEHAILIMOHHBIN BUJIET Ne 36.

1. Teopema JlsmyHoBa 00 ycTOMYMBOCTH 110 niepBoMY NpuOmmxkenuto. [Ipu kakux a
YCTOWYMBO HYJIEBOE COCTOSIHUE PABHOBECHSI

. (-1 ~1 ax; sin 2t
X = X 2 —at 3 |
1 -1 (a”—4)e “x;

2. Jloka3aTh, YTO aCUMNTOTHYECKasl YCTOWYMBOCTh HYJIEBOI'O pEIEHUs JIMHEHHOH cu-
CTEMBI BJI€UYET aCUMITOTUYECKYIO YCTOMYMBOCTD JIFOOOT0 €€ pelIeHMUS.

3. Jloka3aTh, HEYCTOMUMBOCTB peleHns X = COSZ, Y =2SIN¢ cucremsr
x=  In(x+2sin(¢/2))—y/2

y= (4—x2)cost—2xsin2 t—cosot

SK3AMEHAILIMOHHBIN BUJIET Ne 37.

—_—

. Marpuna MOHOIPOMHH, MYJIbTUIUIMKATOPbI. HaliTh MaTpuIly MOHOAPOMUU U MYJIb-
TUIIJIUKATOPBI ISl CUCTEMBI

) sin’¢ 0
X = X.
0 1+ cos 2t

2. Bropoii meton JlamyHoBa, Teopema 00 aCHMITOTHYECKON YCTONYUBOCTH.
HccnenoBaTh Ha yCTOWYUBOCTH HYJIEBOE PEIICHUE CUCTEMBI:

{x': sin(—2x + )

y'=2-3/8=6x+3y

. Mcxons u3 onpeneneHus yCTOWYUBOCTH JOKA3aTh YCTOMYMBOCTD PELICHUN CUCTEMBI
X= —-2x-y
y= x-2y

(98]

DK3AMEHALIMOHHBIN BUJIET Ne 38.

—

. Heomgnoponnsie kpaesbie 3amaun. Oynkius ['puna. Haiitu dynakmuio ['puna kpaeBoi

3a1a4n
i+ = £(x), u(0)+1(0)=u(1)=0

2. YacroTtHbpiii kpuTepuii Muxaitnoa. [Ipu kakux a u b HyJieBoe pelieHne ypaBHEHUS
ACUMIITOTHYCCKHN yCTOfI‘-IHBO

ylV +2y"+4y"+ay'+ by =0.

HaiiTu 1Ba wieHa pas3noxeHus 2n-epruoguuecKoro peleHus

(98]

y"+y? =1+ usint.
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SK3AMEHAIIMOHHBIN BUJIET Ne 39.

. Teopema JIsamyHoBa 00 yCTOWYMBOCTH TI0 TIEPBOMY NpHOIMKeHuto. MccnenoBaTs Ha
YCTOMUMBOCTh HYJIEBOE PEIIEHUE CUCTEMBI:

{x' =1g(-2x+y)

y=1-31-x+y

. YcroiuuBocTh. OnpeneneHus, FeOMETPUUECKUIM CMBICI MOHATHS ycTolunBocTH. Hc-
X0 U3 ONpEACIICHUsI yCTONYMBOCTH JI0KA3aTh YCTOMYMUBOCTD HYJIEBOTO PEILEHUS CHU-

CTEMBI
(2 1
X = X.
-1 -2

. HauepTuth TpaekTopun u ucciaeqoBaTh 0COObIE TOUKU
xX= 2x+ y2 -1
y= 6x-— y2 +1

SK3AMEHALIMOHHBIN BUJIET Ne 40.

. Heomnoponansie kpaessie 3anaun. Oynkuus ['puna. Haiiti coOcTBeHHBIE (YHKIIMH U
coOCTBEHHBIC 3HAUCHUS JJIsI KPAeBOU 3a/1a4u

Y'+Ay=0, y'(0)+y(0)=0, y'DH)+y1)=0.

. TpaekTopuu B OKpECTHOCTH TOYKH MOKOs. THUIbI TOUeK MOKOs. Pa30BbIi MOPTPET JIU-
HEeHOI cucTeMbl Ha MIOCKOCTH. llpm kakux a, b ($a3oBBIM MOPTPETOM CHUCTEMBI

. 2a 3 )
X = b bl X, aBnsgercs Goxyc?

. Ilpu xakux a u b HyneBoe pelIeHrne ypaBHEHUSI aCUMITOTUYECKH YCTOWYUBO

yIV +2y"+4y"+ay'+ by =0.

SK3AMEHAILIMOHHBIN BUJIET Ne 41.

. @ynkimu Jlsmynoa. Teopemsl JIsimyHOBa 00 aCUMITOTHYECKOM yCTOHUMBOCTH. J{oKa-
3aTh, YCTOMYHUBOCTB HYJIEBOT'O PEILICHUS CUCTEMBI

X = sin(—x +2) + y* cost

y= 1+cosycost—exp(2x+ y)—cost
. Haiitn nBa unena pasyioxeHus T-NepuoOANIECKOrO PEIICHUS
y"+siny = usin2t.

. Ha‘lepTI/ITL TPACKTOPUHU U UCCJICAOBATDH 0COOBIE TOUKHU

X= 2x+ y2 -1

y= 6x-— y2 +1
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SK3AMEHAILIMOHHBIN BUJIET Ne 42.

. ®ynkuuu JIsmyHnosa. TeopeMmsl JIdmyHoBa 00 acumnroruueckoi ycroitunoctu. Mccie-
JIOBaTh Ha YCTOMYMBOCTh HYJIEBOE PEIIEHUE CUCTEMBI:

X'=(+x-2y)"" -1
2x—-y

9
y'=cosx—e
. Jluneiinple nudQepeHIraIbHple YpaBHEHUS C TMEPHOAMUECKUME K03 dunmeHramu.
Marpuia MOHOAPOMUY, MYJIBTUILUIMKATOPBl. HallTh MaTpuily MOHOOPOMHH U MYJIBTH-
TUTUKATOPBI CUCTEMBI

X"\ (2sin’t 0 |(x
)L =)y

Jloka3aTb yCTOWUYHMBOCTD pelIEHUs X = —f 2 , ¥V =1 cucremsl
X = y2 —2ty-2y—x

y= 2x+21* +exp(2t-2y)

DK3AMEHAIIMOHHBIN BUAJIET Ne 43.

. Heonnopoansie kpaesbie 3agaun. @ynkuus ['puna. [loctpouts dynkiuto ['punHa kpa-
€BOM 3a1aun

(o) =2 = /), y()=0,2)=0.
. IToctpoenue ¢pynkuuu Jlssmynosa st iuHeiHbIx cucteM. [loctpouts ¢ynxkmmio Jlsmy-
-5 -2

5 1

. HaiiTu nBa uneHa pasnokeHus B pAl o

V' =y =(y+1)?—w?, ¥(0)=0.5,y'(0)=-1.

HOBa AJi1 CUCTCMBI )C' =

Kpurtepun oneHuBaHus 0TBETOB HA BONPOCHI OMJieTa

0TBETa BOIIPOCY | omHOcAWeecs K 60npocy

Iloporosslii ypoBeHb IIpoaBuHyTHIN ypo- Bricoxkuii
Kpurepmnii (Ha «y10BJIETBOPH- BeHb YPOBEHb
TeJBLHOY) (Ha «xopomo») (HA KOTJIHYHOY)
CooTBeTCTBHE Xots 01 yactuuHoe (e | IloaHOE ITonHOE

He nooJedxcum npo-

8epKe)
IMosHoOTA OT- Bormpoc Ounera packpsIT | OTBET MOYTH MOJIHBIA, | OTBET MOJIHBIN U 6€3
Ha 50 u 6o1ee % 0e3 ommnOoK, HE XBa- omunoOoK
TaeT OTAENbHBIX dJIe-
MEHTOB U TOHKOCTEN
Hanuuwme nmpu- | ViMeroTcs oTnenbHbIe MHoro npumepoB Ectp mpaktruecku
MPUMEPHI KO BCEM YTBEpXK/e-

HHAM
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Kpurepnii

Iloporosslii ypoBeHb
(Ha «ya0BJIE€TBOPH-
TeJIbHO0»)

IIpoaBunyTHIN YypO-
BeHb
(Ha «xopouo»)

Bricokmii
YPOBE€Hb
(HA «OTJIHYHOY)

JleMMEI 1 T€0-
peMbl

Jomyckaercst He 6onee
3-x omn6oK B hopmynu-
poBKax Ha matepuaie 1

[IpuBeneHs! B OTHOM
cTporout popmyu-
POBKE U OOJILITUHCTBO

[IpuBeneHs! B mon-
HOU cTporoit popmy-
JIUPOBKE U JIOKa3aHBI.

Bompoca. YacTe 1eMM U
TEOPEM JIOKA3aHBI.
JIro00it KOPPEKTHBIH,
MPUBOIALLINM K ITpa-
BWJIBHOMY P€3YJIbTATY

— IOKa3aHBbl.

Meton noxa3a-
TeJbCTBA

BriOpan Hammyummmit
METOJ

BriOpan Hammyummmi
METO/I, YKa3aHbI MPH-
YUHBI BEIOOpA

3. Onucanme npoueaypbl BICTABIEHUS OLEHKH

B 3aBucuMocTH OT ypoBHS C(HOPMUPOBAHHOCTH KAXKAOH KOMIIETCHIIMH O OKOHYaHWUU
OCBOCHMS IUCLUIUINHBI CTYJICHTY BBICTABIISIETCS OLEHKA. BUA OLEHKHU (KOTIMYHOY», «XOPOLIO»,
«YZOBJIETBOPUTEIILHOY», «HEYIOBIECTBOPUTEIBHOY) OTpesensercss padoueil mporpaMMoii TUCIH-
IUIMHBI B COOTBETCTBUM € YUEOHBIM ILIIAHOM.

YpoBeHb chOPMUPOBAHHOCTH KOMIIETEHIINH OLIEHUBAETCS KaK CPETHHIM IO COBOKYITHOCTH
[IapaMeTPOB, B POJIM KOTOPBIX BBICTYNAIOT OLIEHKHU 3a: 33JaHUs AJIS CAMOCTOSITEIbHOW pPaboThl,
KOHTPOJIbHBIE Pa0OThI K OTBETHI HAa BOIIPOCHI OMJIeTa (U pelIeHNE SK3aMEHAIIMOHHBIX 33/]1a4) B CO-
OTBETCTBHMH C KPUTEPUSAMH, IIPUBEIEHHBIMA B I1. 1 1 2.

OneHka «OTIMYHO» BBICTABIIAETCS CTYACHTY, y KOTOPOro Kaxkaasi KOMIETEHIHs (TI0JIHO-
CTBIO MJIM YaCTUYHO (pOopMHUpYyeMasi TaHHON TUCIMIIIMHOIN) cOpMHPOBAaHA HA BEICOKOM YPOBHE.

O1eHKa «XOpOLIO» BBICTABISAETCS CTYICHTY, Y KOTOPOIrO KaXkJasi KOMIETEHIUs (IIOJIHO-
CTBIO WJIM YaCTHYHO (hOpMHUpYyeMasi TaHHON TUCIMILIHHON) cOopMHUpOBaHa HE HUKE, Y€M Ha IPO-
JIBUHYTOM YPOBHE.

OneHka «yn0BIETBOPUTEIBLHO)» BBICTABISETCS CTYIEHTY, Y KOTOPOrO KaX/as KOMIIETECH-
1151 (TTOJIHOCTBIO WIIM YaCTUYHO (opMUpyeMas TaHHOM AUCIUILIMHON) chopMUpOBaHa HE HUXKE,
YeM Ha [TIOPOTOBOM YPOBHE.

O1neHKka «HEyJ0BIETBOPUTENIBHO» BBICTABISACTCS CTYJEHTY, Y KOTOPOro XOTs Obl O/HA
KOMITETEHIHS (TTOITHOCTHIO WIIM YaCTUYHO (OopMHpYyeMasi JaHHOW JUCIUTUITMHOW) c(hOpMHUpOBaHA
HIKE, YEM Ha IOPOTOBOM YPOBHE.
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IIpuioxenne Ne2 k padoueil nporpaMme AUCHHUIIIMHBI
«IndpepeHnuaibHbie ypaBHEHUA»

MeToauueckue YKa3aHusA 1JIsl CTYACHTOB 110 OCBOCHHUIO TUCHUIIJIMHBI

OcHoBHOM (opMOH H310XKEHUS yueOHOro Marepuania no aucuuminie «ugdepennuans-
HBIC» ABJIAIOTCS JICKIIUH. DTO CBSI3aHO C TEM, UYTO B OCHOBC YHCJICHHBIX METOI OB JIC)KUT CCpLCSHI)If/'I
MaTeMaTU4eCcKUil anmapar, TpeOyromuil qeransHoro paszoopa. [To Bcem TemMam mpeayCcMOTpPEHEI
MPAKTUYCCKUC 3aHATUA, HA KOTOPBIX CTYACHTHI OTpa6aTI)IBaIOT HAaBBbIKW PCHICHUA MPAKTUYCCKUX
3ajay.

OKk3amMeH IMPUHHUMACTCA IO S3K3aMCHAIIMOHHBIM 6I/IJ'IeTaM, Ka)K)II:Iﬁ 13 KOTOPBIX BKIIIOYACT B
ce0s Tpu Borpoca. Ha UTOTroBy10 OIIEHKY TaKKe BIUSIOT PE3YJIbTAThl BHITOJTHEHUS KOHTPOIBHBIX
pabot Nel-3. Ha camocTosiTeNbHY10 MOATOTOBKY K 9K3aMEHY BBIIESIETCS 3 THS, BO BpEMsI IOATO-
TOBKH K 3K3aMEHY IPelyCMOTpEHa IPyTIOBasi KOHCYIbTaIIHs.

OrneHka BBICTABIISETCS B 3aBHCHMOCTH OT YPOBHS C(HOPMHUPOBAHHOCTH KOMIIETEHIIUH,
o0ecrieunBaeMoi TUCHMIUIMHON. YpOBeHb C(HOPMUPOBAHHOCTH KOMIIETEHIIMM OLIEHUBAETCS KaK
CpGI{HI/Iﬁ 10 COBOKYIMHOCTH MMapaMETPOB, B POJIM KOTOPLIX BBICTYIIAIOT OLICHKU 3a: 3adaHUA IAJId
CaMOCTOATENILHON pabOThI, KOHTPOJIbHBIE paOOTHI U OTBETHI HAa BOIPOCH! OMJIeTa (M pelIeHHe K-
3aMEHAIIMOHHBIX 33]1a4) B COOTBETCTBUU C KPUTECPUSIMHU, TPUBEAEHHBIMU B pab0ovei mporpaMme.

YueOHO-MeTOANIECKOE 00eCTIeueHHE
CaMOCTOSITe/IbHOI padoThI CTYIEHTOB O AUCIHUIIHHE

B kauecTBe yueOHO-METOAMYECKOTO OOECIIEYEHHsI PEKOMEH TYEeTCSl HCII0JIb30BaTh JIUTEPa-
TYpy, YKa3aHHYI0 B pabouell mporpamme, 1 3JIEKTPOHHO-OMOIMOTEYHbIE CUCTEMBI, MTOJIUCKA Ha
KOTOpbIe mpeaocTaBieHa depe3 SplY, cnucok M MHCTPYKLHMIO MO HCIOJIB30BAaHUIO KOTOPBIX
MO>KHO HaWTH 10 ajapecy: http://www.lib.uniyar.ac.ru/content/resource/net_res(1).php

Jlnis caMoCTOsATeNIbHOTO oA0opa auTepatypsl B 6ubnuoreke Spl'Y pekomenayercs uc-
M10JIb30BaTh!

1. JIuunpiii kaduHet (http://lib.uniyar.ac.ru/opac/bk_login.php) maer BoO3MOXHOCTh II0O-
JTydeHus online 1ocTyma K CIUCKY BBIJAHHOH B aBTOMaTH3UPOBAHHOM PEXHME JINTEPATYPHI, ITPO-
CMOTpa ¥ KOMUPOBAHUS 3JIEKTPOHHBIX BEPCUI U3/IaHUM COTPYIHUKOB YHUBEpcuTeTa (yueld. u Me-
TOJI. TOCOOWSI, TEKCTHI JIeKIwid 1 T.11.) st paboTsel B «JInaHOM KaOuHETEe» HEOOXO0IMMO 3aiTH Ha
caifr Hayunoii 6ubaunorexu Spl'V ¢ mo0oii Touku, nMeromien JocTyn B Internet, B MyHKT MEHIO
«ONEeKTPOHHBIN KaTaJIo»; IPOUTH MPOLIELypy aBTOpU3ALNH, BEIOpaB BKIAIKy « ABTOpU3ALIUSY, U
3aI0JIHUTh MPEICTABICHHbIE MOJI1 MHPOPMALIUH.

2. D1IeKTpOHHAsA Ondmorexa Y4eOHBIX MaTepHaJIoB Apry
(http://www.lib.uniyar.ac.ru/opac/bk_cat find.php) conepxxur 6onee 2500 moaHBIX TEKCTOB y4eO-
HBIX U y4eOHO-METOAMYECKUX MATEPUajIOB IO OCHOBHBIM M3yYaeMbIM JUCLUUIUIMHAM, U3/IaHHBIX
B YHUBepcuteTe. JlocTyn B ceTH yHUBEPCUTETA, JTMO0 MO JOrMHY/TapoJIto.

3. D1eKTpOHHAsA KapTOTeKa «KHUT000eCcneYeHHOCThY
(http://www.lib.uniyar.ac.ru/opac/bk_bookreq find.php) packpsiBaeT y4eOHbII (QoHI HaydHOMH
oubmmoteku Spl'Y, mpemocTapiseT onepaTuBHYIO HHPOPMAITUIO O COCTOSIHUN KHUTOOOECTICYeH-
HOCTH AMCLUIUINH OCHOBHOM U TOTIOJIHUTEIBHOM JTUTEPATYPOM, a TaK)Ke UKIIA UCLUILINH U CIIe-
UaIbHOCTEN. DeKTpoHHAast KapToTeka « KHUr000ecneuyeHHOCThY I0CTYIIHA B CETH YHUBEPCUTETA
u uepe3 JInuHbIli KaOUHET.
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