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1. Ilesin ocBOEHUS AUCHUILIMHBI

[enpto mpenogaBaHus TUCIMILIMHBI SBJSIETCS O3HAKOMIICHHE CIyIIATENel C HISIMH U
METOJJaMU  TEOpHUH  OOBIKHOBEHHBIX U depeHmanbHbIX  ypaBHeHUH.  JlucnuminHa
"Iuddepennmanpapie  ypaBHEHHS"  COACUCTBYeT  (yHIAMEHTaIW3allMk  0Opa3oBaHUS,
(GOPMUPOBAHUIO KYJIbTYPhl AHAIMTHYCCKUX BBIYUCICHUH B paMKaxX IUKIA aHATHTUYECKUX
JVCIIATUTHH.

2. MecTo TMCHUIIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI MPOrpaMMbl

HucuummuHa «/{uddepeHnmanbapie  ypaBHEHUS» OTHOCUTCS K 00S3aTeNbHONW YacTH
o0Opa3oBaTenbHOIl TporpaMMbl M BXOIUT B Moayiab «Maremartuka Il».  JIucnumniuza
«duddepeHnmanbapie  ypaBHEHHS» BXOAUT B LUK JUCIHIUIAH, KOTOPbIE OOECICUYUBAIOT
OBJIaJICHUE AHAIUTUYECKUMH M YHUCICHHBIMH METOJAMH, HEOOXOIUMBIMU JUIS MOJATOTOBKH
cnenuanucra-mMareMatuka. OHa OCHOBBIBAETCS HA 3HAHUAX, IMOJIYYEHHBIX CIIYIIATEISIMH IIPU
M3y4eHUHN NUCHMIUIMH "Maremarndeckuii ananms", "AnreOpa". 3HaHUS ¥ HABBIKH, IMOJTyYEHHBIE
npu uzydeHnn nuctuiinasl "uddepennunanbupie ypaBHEeHHA", HCTIONB3YIOTCS MPH U3YYEHUU
o0menpodecCHOHATBHBIX AUCIUIUTMH "MeTobpl BeruuciaeHui", "YpaBHEHHs MaTeMaTHYECKON
¢bu3uku", psana crienuaNbHBIX JTUCHUIUIAH, @ TAKXKE MPH BBIMOJHEHUN KYPCOBBIX U JUIIOMHBIX
paboT, CBSI3aHHBIX C MAaTEMaTHYECKUM MOJIETUPOBAHUEM U TUHAMUYECKUMH CUCTEMaMHU.

3. Illlanupyemble pe3ybTAThl 00y4eHHUsI 110 AUCHUILINHE, COOTHECEHHbIE ¢ IIJIAHNPYeMbIMH
pe3y/IbTaTaMH 0CBOCHHS 00pa30BaTEJbHON MPOrpaMMBbI

[Tpomecc u3ydeHUs TUCHUILUIMHBI HANIPaBIIeH Ha ()OPMUPOBAHUE CIICAYIOIINX JIEMEHTOB
komneTeHmii B coorBercTBUU ¢ ®I'OC BO, OOII BO u npuobpeTeHus cleayromux 3HaHuMH,
YMEHMM, HAaBBIKOB U (WJIM) OIbITA JIEATEIbHOCTH:

Dopmupyemas
KOMIeTeHI s
(xox M hopMyJIHPOBKA)

HNaankaTop 10CTHKEHHUSA
KOMIIeTeHIIN U
(kox u hopMyJIHPOBKA)

Ilepeyenn
IUVIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHus

YHI/IBepcaﬂLHbIe KOMIICTCHIIMHN

YK-1

Cnocobex
OCYILIECTBIIATH TIOUCK,
KPUTHYECKUH aHAJIN3 U
CHHTE3 HHpOopMaluHy,
MPUMEHSTh CUCTEMHBIN
MOAXOJ AJIs PEILICHUs
ITOCTaBJIEHHBIX 3a/1a4

NJa-YK-1.1

YMeeT COOTHOCHTh
Pa3HOPOIHBIE SABICHUS U
CHCTEMaTH3UPOBATh HX B
paMKax U30paHHBIX BUIOB
poheCCHOHAIBHOMN
JESATETBHOCTH

3HaTh:
- OCHOBHBIE METOABI HMHTETPHUPOBAHUS
G hepeHIMATEHBIX YPaBHEHH.

YMmerTh:

- MIPUMEHSATh OCHOBHEIE METO/BI
WHTETPUPOBAHHUS nmuddhepeHnnanbHBIX
YPABHEHUN I PELICHUS IPAKTUYECKUX
3aj1ad4.

BJ'laZIeTI) HaBbIKaAMM:

- TIOCTPOEHUS MaTEMaTHYECKUX MOJeNeH
MPUKIaAHBIX 3aj1ad4, OIMCHIBAEMBIX
mubdepeHInaTbHBIMU YPaBHEHUSAMHU

OomenpodgeccuoHalbHble KOMIIETEHIIUN




OIIK-1

Crniocoben
KOHCYJBTUPOBATh U
UCIIOJIb30BATh
(dbyHIaMeHTaIbHBIE
3HaHUA B 00J1aCTH
MaTeMaTHIeCKOTO
aHayu3a,
KOMIUIEKCHOTO U

(O YHKIIMOHAIILHOT'O
aHaJu3a, anreopsl,
aHAJTUTHYECKON
TCOMETPHH,
muddepeHnmanbHON
TCOMETPHH U
TOTIOJIOTUH,

Qg depeHIraTbHbIX
ypaBHEHUH,
JTMCKPETHOMN
MaTEeMaTHKU U
MaTeMaTU4ECKON
JIOTUKH, TEOPUHU
BEpPOSITHOCTEM,
MaTeMaTH4eCKON
CTaTHCTUKH U
CIIy4alHBIX IIPOLIECCOB,
YHUCIIEHHBIX METOJIOB,
TEOPETUUYECKOMN
MEXaHHUKHU B
npodeccnoHanbHOM
JeSATEIIEHOCTH

HUJI-OIK-1.1

O6nanaer 6a30BBIMU
3HAHUSMH, TTOJYYCHHBIMA
B obOnactu
MaTeMaTHYeCKUX U (M)
€CTECTBCHHBIX HAayK

3HaATB:

- TEOpPEeMBI  CyIIECTBOBAHHUS
HavaJbHOM 3aJ1auH;

- TEOPEMBI O HEIMPEPHIBHON 3aBUCUMOCTH

pelieHuit

pelIeHUl OT HayalbHBIX YCIOBHA U
MapaMeTpoB;
- o0mme cBOMCTBA /JHUHEMHBIX CHCTEM

UG hepeHIMANTBHBIX YPaBHCHHIA,
- TeopeMbl 00 YCTOWYMBOCTH TIO TIEPBOMY
MPUOIIMKEHUIO.

Ymetsn:

- pemarts JuHEHHBIE IU(QEepeHIHATHLHBIC
ypaBHEHUS c MTOCTOSTHHBIMU
ko3 purmeHTamu;
- WCCIIeJIOBATh
TaKUX YPaBHCHUM.

YCTOMYMBOCTh  pELICHUH

NJI-0OIK-1.2

YMeeT ucnonb3oBaTh
0a30BbIC 3HAHUS,
MOJy4YeHHbIE B 0071aCTH
MaTeMaTHYSCKHUX U (HJIH)
€CTECTBEHHBIX HayK, B
poheCCHOHAIBHOMN
JIeSITeTIbHOCTH

Ymern:
- guddepeHIMpOBATE  PEHICHUS  TIO
HAYaJILHBIM YCIIOBHSIM U IapaMeTpam.

BJ'Ia}IETI) HaBbIKaAMM:

- KA4eCTBEHHOT'O UCCIICIOBAHUS JTMHEHHBIX U
HEJIMHEHHBIX JuddepeHInanTbHbIX
YpaBHEHUI




4. O0beM, CTPYKTYpa U CO/iepPKaHMe TN CHUTITHHbBI

OO0mias TpyA0eMKOCTh JUCIUIUIMHBI COCTABIISIET 6 3a4€THBIX eIMHMIIBI, 216 akas. 4acoB.

Ne
n/n

Tembl (pa3aennl)
AUCIHUNIHHBI,
HX CcO/Iep:KaHue

Cemectp

Bunbl yueOHBIX 3aHATHI,
BKJIIOYAsi CAMOCTOATEIBHYIO
padoTy CTY/A€HTOB,

U UX TPY/I0€MKOCTh
(B akageMHYeCKHUX 4acax)

DopMbI TEKYLIET0
KOHTPOJIsA
ycneBaeMoCTH

®opma
NPOMeKYTOYHOM
aTTecTALMHU
(no cemecmpam)

KonTakTHasi padora

JICKIIUU
MPaKTHYECKUE
nabopaTOPHBIC
KOHCYJIbTAI[MU

aTTeCTallMOHHbIC
HUCIIBITAHUA

CaMOCTOSITeIbHAS
pabota

IIpenBapurenbHblE CBEACHUS
u3 anredpsI u
MaTeMaTH4YecKoro aHalu3a.
Hopwmsl BEKTOpPOB M MaTpHil.
[puHun COKMMATOIINX
OTOOpaKCHHIA. Teopema
Aprena.

Ilonsitue

nmud dhepeHIranbHOTO
ypaBHEHUS;
HaIlpaBJICHUH;
MHTErpabHbIC
BEKTOPHOE IIOJIE;
KpHUBBIE.

nose
pelIeHus;
KpHBEIE;
(azoBbie

DJIeMEeHTapHBIC METO/IbI
MHTETPUPOBAHUS: YPAaBHEHUS
c Ppa3AeISIFOIUMHECS
MEPEMEHHBIMH, OJTHOPOJIHBIC
yYpaBHEHHUS, YypPaBHEHUS B
nonHeIx  nuddepeHnnanax,
UHTErPUPYOLIUI
MHOXHTEJIb, JMHEHHOE
ypaBHEHHE, ypaBHEHUS
bepnynnu u Pukkaru.

Konrtposnbnass pabora

Nel

JIuneiinbie

nmud dhepeHnnanbHbIe
YpaBHEHHS [IEPBOTO HOPSIKA.
CymiecTBOBaHNE u
€MHCTBEHHOCTb  PEIEHUs
3a/1a4u Komn s
OIHOPOJHOTO  YpaBHEHHS.
HeonnopoaHoe ypaBHEHHE.
Ilepnognueckne  pemeHus
OJIHOPOJIHOTO u
HEOJHOPOJHOT0 YPABHEHUH €
MEPUOANYECKUMHU

ko3 punmenTamu.




Jluneitnoe OJHOPOJHOE
ypaBHEHHE N-TO TOPSIKA C
MTOCTOSTHHBIMHU
kod(punmentamu.
Crtpykrypa o0r1ero
pelIeHus. Brinenenue
BEIIECTBEHHBIX PEUICHUH.

JIuneitHoe HEOJIHOPOHOE
YPaBHEHUE N-TO MOpsIKa C
MIOCTOSIHHBIMU
kod(purmenTamMu. DyHKIHS
Kommn. Pewenne
HEOJHOPOJIHBIX  ypaBHEHUU
CO CHELUAJIBHOM  IIPaBOU
4acTbIO.

Teopema cynieCTBOBaHUS U
€IMHCTBEHHOCTH  PEIIeHUs
3amayn Kollln JIsi CHCTEMBI
JIMHEHHBIX

nmud hepeHnranbHBIX
ypaBHEHUI
NopsIIKA.

MEPBOT0

OO0mee pemnieHne JTUHEHHOMN
OJHOPOJTHOM  CHUCTEMBI C
IIOCTOSHHBIMU
Kod(dUIeHTaMU.

3

OO0miee penieHne JTWHEHHOM
HEOJHOPOJTHOM CHUCTEMBI C
IIOCTOSAHHBIMU
Kod(GUIeHTaMU.

3

10

Marpuunas SKCIOHEHTA.
CrpykTypa pelIeHnit
CHCTEMBI C TOCTOSHHBIMU
koadpdurmenramu.  OreHKa
MAaTpUYHON 3KCIIOHEHTHI.
IloBenenue pemeHud npu
OOJIBIIMX BpEMEHAX.

3

KountponbpHas
Ne2

pabota

11

dyHnaMeHTadbHasT MaTpula
CUCTEMBl C TIEPEMEHHBIMH
KO3 PUITUCHTaMU. ®dop-
MyJa OcTtporpanackoro-
JlnyBunms.

3

12

JIunelinele CHUCTEMBI c
NEePUOJUYECKIMU
koaddurmentamu. Teopembl
JlsnynoBa u ®mnoke. Ob1ee
peuienue JIMHEWUHOU
OJIHOPOJTHOM  CHUCTEMBI €
NEePUOTTUECKIMU
ko3 durmenTamu.

0,5

33,5

OK3aMeH

HToro 3a 3 cemectp
108 uacoB

32

16

0,5

53,5

13

TeopeMbl CylIeCTBOBaHUS U
€MHCTBEHHOCTH  PELEHUs
3amaun Komm nnst cuctemsl
HEJIMHEMHBIX

4




JuQQepeHInaATBEHBIX
ypaBHEHUH MepBOro
HopsiIKa.

14

HemnpepwiBHast 3aBUCUMOCTH
peleHuit
mddepeHInaTbHBIX
YpaBHGHU! OT HaYaJIbHBIX
YCIIOBHH.
Huddepennnpyemocts
pelieHnii 1Mo  HaydalbHBIM
YCIIOBUSIM.  YDaBHCHHUS B
BapHaInsiX.

4

15

HenpepobiBHast 3aBUCHMOCTD
peLIeHut
JudQepeHInanTbEHBIX
YpPaBHEHUII OT MapaMeTpoB,
BXOJMIIIMX B IIPaBBIC YacTH,
I depeHunpyeMocTb 1o
napameTpaMm. MeTos Manoro
nmapaMerpa.

4

16

IIponomxkenue pEeLICHU.
HenponoimkaeMble penieHusl.

17

Y cToHYUBOCTD peLIeHUH.
YCcTOMYNBOCTE B JTHHEHHBIX
cucreMax

4

18

Bropoii meron JlsmyHoBa.
DOyHKIUU JIsamyHoBa.
Teopemsr  JlamyHoBa 00
YCTOMYUBOCTH u
ACUMIITOTUYECKOU

YCTOMYUBOCTH. Teopema
UeraeBa 0 HEYCTOWYMBOCTH.
IToctpoenue byHKIUH
JlamyHoBa myig  NMMHEMHBIX
CUCTEM C  IOCTOSHHBIMH
ko urmenTamu.

4

19

Teopemsr  JlsamyHoBa 00
YCTOMYMBOCTH MO TIEPBOMY
MPUOTKEHHIO.

20

YeTolunBOCTh
MHOT'OUJIECHOB. Kpurepuit
Payca - I'ypBuna. YacToTHbII
Kputepuil Muxaiinosa.

21

ABTOHOMHBIE CHUCTEMBI
g hepeHInanbHBIX
YpaBHEHUH. CgoiicTBa
TpaeKTOPUil ABTOHOMHBIX
CUCTEM. KauecTBennsIit
AQHAJIN3 TOBEJICHUS pEIICHUI
ABTOHOMHBIX
JuQQepeHInanbHbIX
ypaBHEHUI IIEPBOTO
MOpSIKA.

4

22

®dazoBas IIJIOCKOCTh
JTUHEWHON JIByMEpHOU
ABTOHOMHOM CHUCTEMBI.




Knaccudukarus 0COOBIX

TOYEK.

23 |KpaeBbie 3aa4n |4 2 2 6
JIMHENHBIX YPaBHEHUI
BTOpOTO opsaKa.

CoOcTBEHHBIE 3HAYEHUS U
CcOOCTBEHHBIE (PYHKIIHH.

2 105 | 335 [Ok3amen

Hroro 3a 4 cemectp 32 6 |05 695
108 yacoB
HUTOI'O 216 yacos 64 |16 12 1 123

5. Oﬁpa30BaTeJ’leLIe TEXHOJOI'MA, B TOM YHUCJI€ TEXHOJOI'MH 3JICKTPOHHOIO oﬁyqemm H
AUCTAHIHMOHHbIC 06p330BaTeJII>HLIe TEXHOJOIMH, HCIO0Jb3yE€MbIC IIPpH OCYIIECCTBJICHUHU
06pa30BaTeJ'[I:HOFO npouecca mo TMCUIIJINHE

B niporiecce 00yueHuUst UCTIONB3YIOTCS CIISAYIOINE 00pa30BaTeIbHBIC TEXHOIOTHH:

BBoanasi JekmuMsi — JaeT TEpPBOE I1EJIOCTHOE IMPEACTABICHUE O JUCIUIUIMHE W
OPUCHTHUPYET CTYJIEHTa B CUCTEME U3Y4YCHHUS NAHHOW AUCHUIUIMHBL. CTYIEHTHI 3HAKOMSTCS C
Ha3HAYCHHEM U 3aJja4aMU Kypca, €ro poJibl0 1 MECTOM B CHCTEME y4YEOHBIX TUCIUILUIMH U B
CUCTEME IOATOTOBKH B 1enioM. JlaeTcs KpaTkuii 0030p Kypca, HCTOpUS PA3BHTHS HAYKH H
MPAKTUKHU, TOCTHXKEHHS B ATOU cdepe, MMEHa U3BECTHBIX YUECHBIX, U3JIaraloTcs MepCreKTUBHbBIE
HamnpaBJIeHUs1 uUcciaenoBaHui. Ha 3Toi  JeKuu  BBICKA3bIBAKOTCS  METOAUYECKHE U
OpraHU3aIMOHHBIC 0COOCHHOCTH padOTHl B paMKax JIAaHHOW JUCIUIUIMHBI, a TAK)KE TACTCS aHAIHN3
PEKOMEH1yeMO# y4eOHO-METOIUYECKOM JINTEPATYPHI.

AKkageMmuyeckasi JIeKHHS C 3JeMEHTaMH JIeKIHH-0eceabl — II0CIIeAOBaTEIIbHOE
M3JI0)KEHUE MaTepHaa, OCYIIECTBISIEMOE MPEUMYILIECTBEHHO B BUJIE MOHOJIOTa IPENOAaBATEIA.
DneMeHThl JIeKIIMU-0ece bl O00eCHeurnBalOT KOHTAaKT MPENojaBaTeNis C ayauTOpueHd, uTo
MO3BOJISIET IPUBJICKATh BHUMAHHE CTYICHTOB K Han00Jiee BaKHBIM TeMaM JIUCIUIUIMHBI, aKTUBHO
BOBJICKaTh UX B y4EOHBIN MPOIECC, KOHTPOIUPOBATH TEMIT U3JIOKEHHs Y4eOHOTO MaTepuana B
3aBHCUMOCTH OT YPOBHS €0 BOCIIPUSTHSL.

IIpakTuyeckoe 3aHATHE — 3aHATUE, MOCBILIEHHOE OCBOCHHUI0 KOHKPETHBIX YMEHUU U
HAaBBIKOB I10 3aKPEIUICHHUIO MOJYYCHHBIX HA JICKIUU 3HAHUM.

Koncynbranum — BuJ y4yeOHBIX 3aHATUH, SBISIOLIUICS ONHOM U3 (QopM KOHTPOISL
CaMOCTOSITEIbHOW ~ paboThl  cTyAeHTOB. Ha KOHCymbTanusx 1O MPOCKOE CTYIEHTOB
paccMaTpuBalOTCs HauOollee CIIOXKHBIE MOMEHTBHI MPU OCBOCHHWM MaTrepuana JUCIHILTUHBI,
MPENOJABaTeIb OTBEYAET HAa BOMNPOCHI CTYJIECHTOB, KOTOPBHIE BO3HHUKAIOT y HUX B MPOLECCE
CaMOCTOSITENIbHOM pabOTHI.

6. IlepeyeHb JTUIIEH3HOHHOT0 M (WJH) CBOOOJHO PACHPOCTPAHSIEMOro MNPOrPaAaMMHOIO
o0ecreyeHusi, MCNOJb3YyeMOr0 NPH OCYLIECCTBJICHHM O00pPa30BATEJBLHOIO Ipolecca Io
AUCHHUILIMHE

B npomecce ocymectBieHus —00pa3oBaTENBHOIO — Ipolecca MO  JAUCLUIUIMHE
HCITOJIB3YIOTCS:

s GOPMHUPOBAHUS MATEPHUAJIOB JJISl TEKYIIErOo KOHTPOJS YCIIEBAEMOCTH M MPOBEACHUS
MIPOMEXKYTOUHOM aTTecTaruu, s GOopMUPOBAHUSI METOAMUECKUX MAaTEPHAIIOB MO JTUCIUILINHE!

- mporpammel Microsoft Office;

- u3marenbcekas cucrema LaTeX;

- Adobe Acrobat Reader.



7. IlepeyeHb COBpeMEHHBIX NPO(ECCHOHAIBHBIX 0a3 JaHHBIX W HHPOPMALMOHHBIX
CIIPABOYHBIX CHCTEM, HCI0JIb3YyeMbIX NMPHU OCYLIeCTBJIeHUN 00pa30BaTeIbHOIO Mpolecca no
AUCHHILINHE (PU HE00X0AMMOCTH)

B mpouecce ocymectBieHuss 00pa3oBaTeNpHOrO — Ipolecca MO JUCHUILUIMHE
UCIOJIb3YIOTCS:

ABTOMaTu3upoBaHHas  OuOmmoreuHo-wHpopManuonHas cuctema «bBYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

8. IlepeyeHb OCHOBHOW ¥ JIONMOJHUTEJIbHOW Yy4eOHOIl JMTepaTypbl, pecypcoB
HH(OPMANMOHHO-TEJIEKOMMYHUKANUOHHON ceTH «HMHTepHeT» (NIPU HEOOXOAMMOCTH),
PeKOMEeHyeMbIX JJIsl 0CBOEHUS TUCUMILINHBI

a) OCHOBHAsI JIMTeparypa

1. Tmeun C.J., HecrepoB II.H. OOGwikHOBeHHBIE nuddepeHInaibHble yYpaBHCHUS:
yuebHoe ocooue. Spocnasns: Apl'Y, 2016. 192 c.

2. B.K. Pomanko. Kypc nuddepenimaibHbIX ypaBHEHUH U BAPUAITMOHHOTO UCUHCIICHUS.
2-e 3. — M.: Jlaboparopus bazoBsix 3nanuid, 2001.

3. A.H. Tuxonos, A.b. Bacunsesa, A.I'. Cemnukos. [luddepennnansabie ypaBHEHUS.
4-e uzn. — M.: DUSMATIIUT, 2002. 253 c.

0) 10MOJIHUTE/IbHAS JIUTepaTypa
1. JI.C. [lontpsirun. O6bIkHOBeHHBIE AU depeHnnanbabie ypaBHenus. - M.: Hayka, 1974.
3. A®. Owmnnos. COOpHHK 3a3mad TO OOBIKHOBEHHBIM IH(depeHnnanbHbIM
ypaBHeHUsIM. — M.; MxeBck: PerynspHas u xaotudeckas quHamuka, 2005.

9. MaTepuanbHo-TeXHHYecKas 0a3a, HeoOXoAMMas VIl OCyLIeCTBJIEHUsI 00Pa30BaTeIbLHOI0
npouecca no JTUCHHUIINHE

MarepuanbHo-TeXHHUEeCKas 0a3a, HeoOXoaAUMas JUIsl OCYIIECTBIEHUS 00pa30BaTEIbHOIO
npolecca 1o AUCUUIUIMHE BKJIIOYAeT B CBOM COCTaB CIELUAIbHbIE TOMELLEHUS:

- yueOHble ayTUTOPHUHU ISl IPOBEJICHHS 3aHATUH JIEKIIUOHHOTO THIIA;

- yueOHbIE ayIUTOPUH AJIs1 IPOBEJCHUS MPAKTUYECKUX 3aHITUN (CEMHUHAPOB);

- yueOHble ayTUTOPHUHU ISl IPOBEICHUS TPYNIOBBIX U MHAWBUYAIbHBIX KOHCYIbTAIIUMN;

- y4yeOHblE ayJIUTOPUU [UIsl TPOBEACHHUS TEKYLIEro KOHTPOJS U TMPOMEXKYTOUHOM
aTTecTaluu;

- IOMEIIEHHUS Il CaMOCTOSTENbHON paboThI;

- IOMEIIEHUS [UI XpaHEHUs U MPO(PUIAKTHIECKOTO 00CTY)KHUBaHUS TEXHUYECKUX CPEJICTB
00yJeHwusI.

CrnenanbHble MOMEIIEHHUS] YKOMIUIEKTOBAHbl CPEACTBAMU OOYYEHHs, CIYXKAIUMH JUIs
npeJcTaBieHus yaueOHoM nHdopmanuy 60IbIION ayAUTOPHH.

ITomerieHust A CaMOCTOSITENTLHOM pabOThl O0YYAIOIIUXCS OCHAIIEHBl KOMIBIOTEPHOMH
TEXHUKOW C BO3MOXKHOCTHbIO MOJKIIOUeHUs: K cetu «MHTepHeT» M obecrneuyeHueM A0CTyna K
3NIEKTPOHHOM HMH(OopMaIoHHO-00pa3oBaTensHOU cpese SAplY.

ABTOp:
Jlexan matemaruueckoro (axynsreta, 1.¢.-m.H. I1.H. Hectepos


http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

IIpunoxkenne Ne 1 k paGoueii mporpaMme M CHMIIIMHBI
«ludpdepenunanbHble ypaBHEHU D)

DoH/1 OLIEHOYHBIX CPEICTB
7151 TIPOBe/IeHUsI TEKYIIero KOHTPOJISl yCIIeBAeMOCTH
U IPOMEKYTOYHOM ATTECTAIUM CTY/IEHTOB
10 JMCIHUIIHHE

1. TunoBble KOHTPOJIbHBIE 32 JAHUS U HHBbIE MATEPHAJIBI,
HCI0JIb3yeMble B Tpolecce TEKYIEero KOHTPOJISA YCIeBaeMOCTH
1.1 KoHTpo/bHBIE 3aJaHUSI U HHbI€ MATEPHAJIbI,

HCII0Jb3yEMbIE B IIPOLIECCE TeKyIIIei;I aTrecranum

3adanus 015 koHmpobHou pabombl Nol

Bapuant Nel Bapuant No2

Haiitu oGmiee pemenue 1. Haiitu olmiee pemieHue

dx 3t xdy — (x?¢Y +2)dx =0.

dt t*+x+1’ 2. Haiitu oOmmiee perenne
Haiitu oOliee pemenne (2y —x—4)dx —(2x—y+5)dy =0.
(2x+2y —-1Ddx+ (x+y—2)dy =0. 3. Haiitu o01iee perenne
Haiitu oOriiee perenue y'cosx+ ysinx=1.
y'—yctgx =2xsinx. 4. Haiitu ob1iee perenue
Haiitu obuee pemenne 3xy’y' +y*—2x=0.
Y=y - %’ . = 1 5. Haiitu o6uiee penienue

X X (L+ (x* + y*)x)xdx + ydy = 0.

Haiitu o6miee pemenue
(x+y—-1dx+(x—y>+3)dy =0.




Bapuant No4

. Haiitn obmee pemenue

t(ln x+2Int —1)dx = 2xdt.

-3
. Haiitu obmiee pemienne y' = Xry=-s
y—x+1
. Haiitu oOiee pemienue

(x*=1)y’'+2xy —cosx =0.

Haiitu o6mee pemenne Xy’ — Yy Inx+y =0.

Haiitu ob1iee perenue

Xdx + ydy + xdy — ydx =0.

Bapuant Ne3

1. Haiitu oOmiee pemenue
(4t +x-3)°dt—dx=0.

2. Haiitu obmiee pemenue
(2x+4y+3)y'—x—-2y—-1=0.

3. Haiitu obiee penieHue
X—Xxctgt =4sint.

4. Haiitu obmiee penieHue
(x—y)ydx — x?dy =0.

5. Haiitu obmee pemenue
(x* + y)dx — xdy =0.

Bapuant Ne5

. Haiitn obmee pemienue

1+ x)?

Ct(x+1)-t?

. Haiitu obiee pemienue
(B3x—-4y-3)y'—3x+4y+2=0.
. Haiitu obiee pemienue

X —2x =te” sint.

Haiitu o61ee pemenue

, . 2 1
y=Yy —F,y*=;-

. Haiitu obiiee pemienue
2xdx (y?—3x%)dy _ 0

3 4

y y

Bapuant Ne6

1. Haiitu oOmiee pemenue
(L—x%y)dx+ x?(y —x)dy =0.

X-y+1
2. Haiitu obiee pemenne y' = Xy
X+y-3
3. Haiitu obmee pemieHue
y' +y=(x+1)e *cosx.
y2
4. Haiitu oOiee pemenue Y = :
(y —x)x

5. Haiitu obiee pemienue

(sin y + ysin x+§)dx+(xcos y—cosx+%)dy =0

Bapuant Ne7

. Haiitu obiiee pemienue
xy?(xy'+y)=1.

Haiitu o6iee pemenue
X+y—-2+(1-x)y'=0.

. Haiitu obmiee pemienue
y'—y=sinXx.

Haiitu obmiee pemenue
(y?+x*+1)y +xy =0.

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

BapuanT Ne8

1. Haiitu oOriee pemenue
x*dt+(e' —x)dx=0.
2. Haiitu oOriee pemieHue
By —-7x+7)dx—(3x—7y—3)dy =0.
3. Haiitu obiiee pernienue
Xy’ —2y = x> Cos X.
4. Haiitu obmee pemieHne
2y’xInx+y = xy ' cosx.
5. Haiitu oOmiee pemnienue
X(2x* + y?) + y(x* +2y?)y’' =0.




. Haiitu obiiee pemienue
(3x%y + y*)dx + (x® + 3xy?)dy = 0.

H 2
+sin xcos” X
y ydx+

BapuanT NelO Bapuant Ne9
. Haiitu oOmiee pemienue 1. Haiitu obmiee pemenue
x? dx 3
P11 X—+iX=t".
2xy"+1 y+y_1. at
X+ Yy 2. Haiitu oOmiee pemieHue
. Haiitn obmee pernenne y'zl_ — (4x+2y+1)y'+8x+4y+1=0.
. y 3. Haiitu obmiee pemienue
. Haiitn obmee pemenue
g — = 8 2 X - Xt t = .
yxlvnx y =3x"In" x. g ot
Ha'HTH obuee Pemeﬂsﬂﬁ_’ , 4. Haiitu obmiee penieHue
2y§|nx+ yCOSX = y~sin® X. y2dx + (X — y)xdy = 0.
Hazlm obiee perenne , 5. Haiitu obmiee pemenue
(Bx"=2x—y)dx+(2y — x+3y“)dy =0. ydx — (y2 + x)dy = 0.
Bapuant Nell BapuanT Nol2
. Haiitu oOmee pemienue 1. Haiitu oGmiee peuienue
X (dy — dx) = (x + y) ydx. ax_ oo
. Haiitn obmee pemienue dt x
— — —_ = 2 -
(x . 2y —Ljax+(3x—6y +2)dy =0. 2. Haiitu obiee pemenne y' = —M.
. Haiitu obiee pemenue 3X+2y-5
t o
X 4 tet X — e(1—t)e _ 3. Haiitu obmee pemieHue
y y'+2y = xe ¥ CoS X,
Haiitu obmiee pemenue
L, 2 1 4. Haiitn obmee pemenne (X —t)tdx — xdt = 0.
y=y - V=7 5. Haiitu obmee perenne

5 ( )2( +siny]dy:0.
COS” Xy COS” Xy

3adanus 015 KoHmMpobHOU pabombl No2




Bapuant Nel.
. Haiitu obmiee pemienue
. XInx-1,

y +y=—4
X

. Haiitn obmee pemenue

y'+y =4c0sX,;

. Haiitn obmee pemenue

y'R2y'+y'=x+e’;
. Haiitu obmee pemenue cuctemsl X' =AX,
eciu

5 -1 5
A=0 3 2j
0 -2 3

. HaliTn oOmee pemieHne CuCTeMbl

Bapuant Ne2.

. Haiitu obmiee pemnienue

tPInt+1,
2t*

. Haiitu obmiee pemnienue

y'+2y'+17y =e* (1 + sin 4x);

. Haiitu obmiee pemenue

y'2y"= X+ xe
. Haiitu oOmiee pemenue cucreMsl X' =AX,
eciu
3 -1 0
A=/1 1 0}
2 -2 2

. Haiitu oOmiee pemeHne cucTeMbl

(5 4 1 -3 4) (e
X = X+ e X'= X +
-4 -3) |t —2 1 0
Bapuant Ne3. Bapuant Ne4.
. Haiitn obmee pemienue . Haiitu obmiee pemenue
< x 4t% -1 ) 4%* +1
+X=——, Y=
2t x/f 2Xx&

. Haiitu obmiee pemienue

y"'+2y'+10y = xe *sin 3x;

. Haiitu obmiee pemienue

Y8y = X + xe

. Haiitu obmee pemenue cuctemsl X’ =AX,
eciu

3 -1 2
A=11 1 -2
0O 0 2
. HaiiTu oO1iee pemienne cucTeMsl
% =Yy+1,
dy

. Haiitu oOmee pemienue

y"—4y'+5y = (X +1)e **sin x;

. Haiitu oOmee pemienue

yIV +4yllzx+e72x;

. Haiitu oOmiee pemenue cuctemsl X =AX,

ecim
5 2 -2

A=|1 4 -1}
3 3 0

. Haiitu oOmiee perieHne cucTemsl

%+5x+2y:et,
dt

ﬂ—2x=e2‘.

dt




10.

11.

12.

13.

14.

1.2 Cnucok BonpocoB u (MJ1M) 3aJaHui ISl POBeeHHs MPOMEKYTOYHOI aTTecTanuu

Cnucok BOIPOCOB K JK3aMeHy 3a 3 ceMecTp

HopwMmbl BeKTOpOB 1 MaTpu1l (OCHOBHBIE orpeaeneHus ). MuayupoBanHas MaTpruuHas HOPMbI
(mpumepsl W J0KazarenbcTBa  (GoOpMyl). OKBUBAJICHTHOCTh BEKTOPHBIX HOPM B
KOHEYHOMEPHOM IIPOCTPAHCTBE.

Mertpuueckoe mpocTpaHcTBO. [IpHHINTT CKUMAIOIIUX OTOOpasKEHHIA.

Teopema Apuerna.

Ckanspuele audQepeHnnaIbHble ypaBHEHHs 1epBoro mnopsaka. CyliecTBOBaHUE W
€IMHCTBEHHOCTb pelieHus 3anaun Komm.

WHTerpupoBaHne JIMHEWHBIX CKAJIPHBIX ypaBHEHUH ImepBoro nopsaka. Ilepumoguueckue
pelLIeHHs TMHEWHBIX CKAJSIPHBIX AU (epeHInalIbHBIX YpaBHEHHH.

Jluneitnple  auddepeHManbHbIe  ypaBHEHUS  N-TO  MOPSIKA C  MOCTOSHHBIMH
kodpurmentamu. uddepennmanbapie onepatopsl (ONpeAcsICHUs W ainreOpanveckue
onepanun). OqHO3HAYHAS pa3peMMOCTh 3aaaun Komu.

JIuHeliHbIE OJHOPOJIHBIC YPAaBHEHHUS N-TO TOPSAKA C IMOCTOSHHBIMH Ko3(duumeHramu.
OOmiee pelieHHe JIMHEHHOTO OJHOPOJHOIO ypaBHEHMs (3amUCh OOLIEro peleHus B
neiictBuTensHOU opme). IIpocTpaHCTBO penIeHHH.

JIuHeliHble HEOAHOPOJIHBIE YPAaBHEHHS N-TO TMOPSIKAa C MOCTOSHHBIMU KOd(QuIreHTamu.
[Tpunuun cynepnosuuuu. Ciaydail kBasunoauHoma. [IpencraBiieHne 4acTHOro peleHus c
nomoitnkto ¢pyaknmuu Komm. MeToa Bapraniny mporu3BOIbHBIX TOCTOSHHBIX.

OnHOpOIHBIE CHCTEMBI JIMHEHHBIX Au((EepeHIInaNbHBIX YPAaBHEHHH C IOCTOSHHBIMH
koaddunuentamu. I[lpoctpancTBo pemienuii. OOmiee perieHHe TUHEHHONW OXHOPOIHON
cucteMsbl. [lepexos k 1elCTBUTENBHOMY 0a3UCy B IPOCTPAHCTBE PEIICHUM.

OO0mee peuieHue JIUMHEMHONM HEOIHOPOAHOM cuctemsl. [lpunuun cyneprnozunuu. Ciyuai
BEKTOPHOI'O KBa3UNOJAMHOMA. MeTo | Bapralliy IpOU3BOJIbHBIX OCTOSHHBIX.

MatpuuHas 3KCIIOHEHTA U €€ CBOICTBA. BbluncieHne MaTpuIHON DKCIIOHEHTHI.

Penienne TMHERHBIX CUCTEM C INOMOIIBIO ManH‘IHOﬁ OKCIIOHCHTHI. TeopeMa CYIICCTBOBAHUA
U CIUHCTBCHHOCTH PCHICHUA 3aa4n Komm JUIA JIMHEHHBIX CHCTEM. OHGHKa ManI/ILIHOI\/JI
OKCIIOHCHTBI.

OdyHaaMeHTanbHas MaTpHUIla CUCTEMBl C MEepeMeHHbIMH Koddduumentamu. Dopmyna
Octporpaackoro-JInyBuiis.

JluneiiHble cucTeMsbl ¢ nepuoanyeckumMu kodgounuenramu. Teopems! Jlsmynosa u ®dmoxke.
OoO11ee penieHye JITMHEHHON OAHOPOAHOM CUCTEMBI C TIEPUOIUUECKUMH KO PUIIEHTAMH.

Cnucoxk BOIPOCOB K JK3aMeHYy 3a 4 ceMecTp

Henuneiinble cucrembl auddepeHnnaibHblX ypaBHEHUN B HOopMaibHOW (opme. 3amaua
Kommu. Teopema ITukapa-JIungenéda.

Teopema Ileano.

HenpepbiBHast 3aBUCHUMOCTb pelieHud audQepeHnnanbHbIX ypaBHEHUH OT HayallbHBIX
YCJIOBUH U TapaMeTPOB.

JuddepenunpoBanue pemieHnit 1uddepeHnanbHbIX YpaBHEHUN 10 Ha4yalbHBIM YCIIOBHUSM
u napaMerpaMm. MeToa Majioro napameTpa.

[Iponomkenue pemenuid. Henmpoaomkaemple pelieHus.
Y CcTOWYHUBOCTD PELIEHUNA. Y CTOWYUBOCTD B JINHEUHBIX CUCTEMAX.



7. Bropoii meron JIsnynoa. @ynkuuu Jlsnynosa. Teopems! JIsmyHOBa 00 YCTOWYMBOCTH M
ACUMNTOTUYECKOU YCTOMYMBOCTH.

8. Teopema YeraeBa o HeycrtonumBocTH. [locTpoeHue ¢ynkumii JlsmyHoBa sl JTHMHEHHBIX
CHCTEM C MOCTOSIHHBIMH KO3 (PHUIIMEHTAMH.

9. Teopewmsl JIsmyHOBa 00 YCTOWYHBOCTH IO IIEPBOMY IPUOIINKEHUIO.

10. VcroituuBocts MHOrowieHoB.  Kpurepmit Payca - I'ypBuma. YacToTHbl KpuTepuit
Muxaiinosa.

11. ABroHomHble cucTeMbl auddepeHInanbHbBIX  ypaBHeHH. CBOWCTBa  TpaeKTOPHUI
ABTOHOMHBIX CHCTEM. KauyecTBEHHbId aHaJIU3 TMOBEACHUS PELIEHUNA aBTOHOMHBIX
nuddepeHInaTbHBIX YPaBHEHHH [IEPBOTO MOPSIIKA. .

12. da3zoBas MIOCKOCTh JMHEHHON ABYMEPHON aBTOHOMHOM cucTembl. Knaccudukarms ocoObIx
TOYEK.

13. KpaeBble 3a1auu 1S THHEHHBIX YpaBHEHHH BTOpOro mopsaka. CoOOCTBEHHBIC 3HAYCHUS W
coOcTBeHHBIC (DYHKITHH.

HpaBnna BbICTABJICHHA OLICHKHN HA 3K3aMcCHE.

B sx3ameHanmoHHble OWIIET BKJIIOYAETCS JIBA TEOPETUUYECKUX BOMpPOCA U MpaKTUYECKas
3aza4a. Ha moaroToBky k oTBeTy JaeTcst He MeHee 1yaca.

[lo wroram »5K3aMeHa BBICTABISETCS OJHA U3 OLEHOK: «OTIUYHOY», «XOPOILOY,
«YZIOBJICTBOPUTEIHLHO» UIIN «HEYIOBICTBOPUTEIHLHOY.

Onenka «OTJMYHO» BBICTABISECTCS CTYAEHTY, KOTOPBIA JEMOHCTPUPYET IIyOOKOoe U
IIOJIHOE  BJIAJCHME COAEP)KAHMEM MaTepuajga M HNOHATUMHBIM  allapaToM TEOpUHU
Qg QepeHnaIbHBIX yPaBHEHUN; OCYIIECTBISICT MEXKIIPEIMETHBIE CBS3H; YMEET CBS3BIBATh
TEOpUIO0 C MpakTUKOW. CTyAEHT NaeT pa3BEpHYThIC, IIOJHBIE M YETKHE OTBETHl HA BOIIPOCHI
DK3aMEHALlMOHHOTO Omiera ¥ JOMNOJHUTENIBHBIE  BOIPOCHI, COOMIOAAET  JIOTUYECKYIO
II0CJIE0BATENBHOCTD IIPU U3JI0KEHNUU MaTepuaia. [ paMOTHO HCITIOJIb3YET TEPMUHOJIOTMIO TEOPUU
mubdepeHIMaTbHbIX ypaBHEHUH.

Onenka «Xopomo» BBICTABISAETCS CTYIEHTY, OTBET KOTOPOTO Ha JK3aMEHE B IIEJIOM
COOTBETCTBYIOT yKa3aHHBIM BBILIE KPUTEPUSM, HO OTIMYAETCA MEHbIIEH 0OCTOSTENbHOCTHIO,
ri1yOuHON, 00OCHOBaHHOCTBIO M TOJHOTOH. B OTBeTe MMEIOT MECTO OTAeNbHble HETOYHOCTU
(HecyIeCTBEHHBIE OLINOKH ), KOTOPbIE UCIIPABIISAIOTCS CAMUM CTYAEHTOM MOCIIE JOTTOJHUTEIbHBIX
Y (MJIM) YTOYHSIOIIMX BOIPOCOB 3K3aMEHATOPA.

Ouenka «Y10BJIETBOPUTEIbHO» BBICTABIISIETCS CTYJIEHTY, KOTOPBIM AA€T HETOCTATOYHO
NOJHBIE M TOCJIENOBaTENbHbIE OTBETHl Ha BONPOCHI SK3aMEHAllMOHHOIO Ouiera U
JIOTIOJIHUTEIIBHBIE BOIPOCHI, HO IIPH 3TOM JIEMOHCTPUPYET YMEHUE BBIJCINTH CYIECTBEHHBIC U
HECYLIECTBEHHBIE TPU3HAKN U YCTAHOBUTBH IPUUYUHHO-CIIEJCTBEHHBIE CBA3U. OTBETHI U3JIaraercs
B TEPMHMHAX KBAHTOBOM MEXaHHKH, HO IpPHU 3TOM JOMYCKAIOTCA OIIMOKH B OMNPENCIICHUU U
PACKpBITUM HEKOTOPBIX OCHOBHBIX MOHATHH, (OpMYyTUpPOBKE MOJOXKEHUH, KOTOpPbIE CTYIEHT
3aTPYAHSAETCS UCIPaBUTh CcaMOCTOSTENbHO. Ilpm aprymeHTanmm oOTBeTa CTYIEHT HeE
00OCHOBBIBAET CBOM CyXAeHHUs. Ha yacTb JOMOJHHUTENBHBIX BOIPOCOB CTYAEHT 3aTpyJIHSETCS
JIaTh OTBET WJIM JA€T HEBEPHBIE OTBETHI.

Onenka «HeynoB/i1eTBOPHUTEIBHO» BBICTABISETCS CTYACHTY, KOTOPBII I€EMOHCTPUPYET
pa3po3HEHHbIE, OECCUCTEMHBIE 3HAHM;, OCCIIOPAJOYHO M HEYBEPEHHO M3JIaraeT MaTepuai; He
yYMEET BBIACIATH TJIABHOE U BTOPOCTENIEHHOE, HE YMEET COEUHATh TEOPETUUYECKUE MTOJIOKEHUS C
MPAKTUKOM, HE YCTaHABIMBAET MEXIIPEIMETHbIE CBS3H; JOMYCKaeT TrpyOble OLIMOKH IpHU
OIIPENEIICHUN CYIIHOCTU PACKPBIBAEMBIX IIOHATUH, SBJICHUM, BCIECICTBUE HEIIOHMMAHMS HX
CYIIECTBEHHBIX W HECYLIECTBEHHBIX IPU3HAKOB M CBA3EH; JAET HENOJIHBIE OTBETHI, JIOTHMKA U
[IOCJIEIOBATEIIbHOCTh H3JIOKEHUS KOTOPBIX MMEIOT CYLIECTBEHHBIE U IMPUHLMIIMAIBHBIC
HapylEeHNs, B OTBETAX OTCYTCTBYIOT BBIBOJBI. JlOMOJHUTENBHBIE M YTOUHSIOLIUE BOIPOCHI



JK3aMEeHaTOpa HE MNPUBOAAT K KOPPEKUMH OTBETOB cCTylneHTa. Ha oOCHOBHyr 4acth
JIOIIOJTHUTEIIBHBIX BOIIPOCOB CTYAEHT 3aTPYAHACTCS AaTh OTBET UIIA 1a€T HEBEPHBIC OTBETHI.

Onenka «HeynoBieTBOPUTENbHO» BBICTABIAETCS TAKXKE CTYIAEHTY, KOTOPBIM B3sI
HK3aMEHALMOHHBII OMJIeT, HO OTBEYaTh OTKA3aJICs.



