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1. IlepeuyeHb MUIAHHUPYEMBIX Pe3yabTATOB 00y4eHHsI N0 JMCIUILTIHHE, COOTHECEHHBIX €
IJIAHUPYEMBbIMH pPe3y/JIbTaTaMHU OCBOCHHS 00pa30BaTe/IbHON NPOrpaMMBbl.

Lenp yueOHOU nuctuminabl «OObIKHOBEHHBIE TU(depeHaTbHbIe YPaBHEHHU» — 1aTh CTyJCHTaM
0a30BbI€ 3HAHUS [0 HEKOTOPBIM pa3jiejaM TeOpUH OOBIKHOBEHHBIX AU PepeHInaNbHbIX YPaBHEHUH,
HEOOXOAMMBIM JIIi  OCBOGHHUS TEOPETHYECKHX OCHOB (PM3MUECKUMX JTUCHUIUIMHBI «OCHOBBI
BBIUHCIUTEIBHON (u3nKkn», «DPHU3nuKa KOHACHCHPOBAHHOTO COCTOSHUS BemiecTBa»y U «Dusmueckue
OCHOBBI MHKpPO3JICKTPOHUKH», UYUTaeMblx Ha  (¢usndeckom  (akynprere HoBocubupckoro
roCyJlapcTBEHHOro yHuBepcureTa (nmpoduis noarotoBku «Pusnueckas nHbpopMaTHkay). Jucuurirnaa

HaresieHa Ha popmupoBanue odmenpodeccruonanbaoi komnerenmuu OTTK-1.

BaTEJIbHOM IIPOrPaMMBI
(KOMIIETEHITNN )

Pe3ynbTaThl OCBOEHHS 00pa3o-

Nuaukaropel

Pe3ynbTaThl 00y4eHHs IO JUCITH-
IUIAHE

OIIK-1. CniocoGen npume-

HSTh 0a30BBIC 3HAHUS B 00J1a-
CTH (PU3UKO-MATEeMaTUYECKUX
1 (WJIM) €CTECTBEHHBIX HAYK B

OIIK-1.1. [Ipumensier maremaTu-
YECKUU aIlrmapar, TCOPETUHICCKUE U
METOI0JIOTHYECKHE OCHOBEI MaTe-
MaTHYECKHUX JUCITUTUIMH JIJIS Pe-
MICHHS TPO(ECCHOHAIBHBIX 33/1a9
B 00J1acTH (PU3UKH M CMEKHBIX C
Hel 001aCTsX.

OIIK -1.2. Vcnonp3yeT TeopeTH-
YEeCKHE OCHOBBI 0a30BBIX pa3/ieioB
MAaTEMATUUYCCKUX U €CTECCTBECHHO-
Hay4YHbIX AUCLUUIUINH MPH pelie-

3HATH KIIACCHYECKHUE TEOPEMBI O
CYIIIECTBOBaHUH, €JMHCTBEHHO-
CTH M YCTOWYMBOCTHU peIlICHUI
0OBIKHOBEHHBIX AU dHepeHIIn-
QJIbHBIX YPaBHEHUH, TOCTAHOBKY
KpaeBbIX 3a]a4 JUIsl HUX U TeO-
peMBbI 00 UX pa3penIuMOCTH.

'YMeTh peiiath KpaeBble 3a/1auu
TS TMHEWHBIX AuddepeHIab-
HBIX YPaBHEHUN BTOPOTO I10-
psaKa.

cdepe cBoeil mpodeccruoHa b-
HOW JIEATEIIbHOCTH

HUU TIPOQECCHOHATBHBIX 3a/1a4 B
o0macTu pU3MKU U CMEKHBIX C
Hell 001acTsX. 3HATh OCHOBHEIC THIILI OOBIKHO-
BEHHBIX JU(PepeHIIHaTbHbIX
YpaBHEHUH, B YACTHOCTH, JINHEM-
HBIX YpaBHEHUH U CUCTEM ISt
MpernoaaBaHus PU3NKO-MaTeMa-
TUYECKUX TUCIUILINH B CPEIHHUX
CTICIIMAIBHBIX YUCOHBIX 3aBejIc-

HUAX.

OIIK-1.4 Vicnonb3yer TepMUHO-
ITOTHIO ¥ IOHATHHHBIN anmapat Oa-
30BBIX (PM3MKO-MaTeMaTHUYECKUX
IIACLIATIIIVH.

2. MecTO IMCUMILIMHBI B CTPYKTYpe 00pa30oBaTe1bHOI NPOrpaMMBbl.

B pesynbpTrare nzydeHus: TUCHUTIINHBI CTYACHTHI pusnueckoro gakynprera HI'Y momkHBI OCBOUTH
METO/Ibl MHTETPUPOBAHUS OCHOBHBIX THUIIOB OOBIKHOBEHHBIX JU((PepeHIIMaIbHBIX YpaBHEHUH,
a TaK)K€ IOCTAaHOBKY U TEOPEMBI O Pa3pelIMMOCTb Ha4aIbHbIX U KpaeBbIX 3a1a4 s Hux. Kpome
TOro, y OOy4Yaroluxcs AOJDKHO C(HOpPMHUPOBATHCS YMEHHE NPUMEHSATh METOJbl TEOPUH
muddepeHmanbHBIX YpaBHEHUH Il peleHuss (pU3uMuecKUX 3ajad; YMEHHUE HCIIOJIb30BaTh
6a3oBble 3HaHUS O MU PepeHINATBHBIX YPAaBHEHHSIX B TO3HABATEILHON U MPO(ecCuoHaIbHON
NeSATeIbHOCTH; yYMEHUE NpuoOpeTaTb HOBbIE  3HAHUS, HCHOJb3ysl COBPEMEHHBIE
oOpazoBaresbHble U HH()OPMALIMOHHBIE TEXHOJIOTHH.

Jlis  ycnemHoro ocBOeHus IUCHUILTUHBI «OOBIKHOBEHHbIE auddepeHuanbHble ypaBHEHU»
CTYICHTBI JTOJDKHBI O0Ja/laTh MpEeABAPUTEIHHBIMUA 3HAHUSMU OCHOB MAaTEMaTHYECKOrO aHalln3a,
JUHENHON anreOpbl U aHAIUTUYECKOW TeOMETPUH, OCHOB (DYHKLIHMOHAJILHOTO aHAJIW3a U TEOPHUU
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¢ynkuuii. B cBoro odepenp, yuyeOHas aucuuiuinHa «OOBIKHOBEHHbIE UG depeHInaTbHbIC
YpaBHEHUS» TPEIOCTABISACT OOYYAIOMIUMCS TEOPETHYECKHE 3HAHUS W TPAKTUYECKUE HaBBIKH,
HEOOXOAUMBIE JUISI U3y4eHHs AUCHUIUIMH «OCHOBBI BBIYMCIUTENBHON (u3ukn», «Dusnka
KOHJICHCHPOBAHHOTO COCTOSIHUS BeIecTBa» M «PU3nueckre OCHOBBI MUKPOIIEKTPOHUKI.

3. TpynoéMKOCTh TUCHUIIMHBI B 3a4€THBIX eIHHUIIAX ¢ YKA3aHHEM KOJIHYeCTBa
aKaJleMHYeCKHX YaCOB, BbIIeJIEHHBIX HA KOHTAKTHYI0 padoTy 00y4yaounerocs ¢
npenojaasaresieM (o BUAaM y4eOHbIX 3aHSTHII) U HA CAMOCTOSITEJIbLHYI0 padoTy.

. IpomeskyTOUHAsI aTTECTANUSN
Buapb! yueOHbIX 3aHATHIA (B Yyacax) (B yacax)
KoHnTakTHast paboTa 00yJarommxcst v KontaktHas paboTa
C TIPernoiaBaTesieM 2 - g E 00YJarOIIUXCs C MPENoiaBaTesieM
g § g g bl
OGuwmii E E 2 8 = 3 E
Cemectp m 3 = = ol =S g 2 £
00bemM G s = g 8 = E E» 2
= L ) S = & g 2 g B 2 = 5
5 5 E 5 5 2 2 = | 2|28 3
5} 3 3 = E 8 & & 3 S 2
= E 2 ez & = 2 Q)
E 8 2, 3 é 5 3 0
: g = : 2z | * g
o, 4]
= S S z E =
@)
1 2 3 4 5 6 7 8 10 1 12
4 180 32 64 16 44 18 4 2

Bcero 180 yacos / 5 3a4€THEIX €IMHMII, U3 HUX:
- KOHTaKTHas pabota 118 gacos

Komnerenmun OITK-1

Peanm3anuss AUCHUIIIMHBI TPETyCMATPUBACT TMPAKTUYCCKYIO IOATOTOBKY IIPH IPOBEICHUN
CIIEIYIOIINX BHUAOB 3aHATUN, MPEIyCMaTPHUBAIOMIMX y4acTHEe OOYYAarOIIMXCS B BBIMOJIHEHUH
OTJIETTbHBIX DJIEMEHTOB padOT, CBA3AaHHBIX C OyayIIel mpodecCHoHanbHOM AesTeTbHOCTHIO: JIEKIIUH,
MPaKTUYECKHE 3aHATHSA, CAMOCTOATEIbHAs paboTa CTyleHTa U €€ KOHTPOJIb MpernojaBaTeNisiMu C
MTOMOIIIBIO 33JTaHUH, KOHCYJIbTAIIUH, SK3aMeH.

[TporpaMMoii TUCIUTIINHBI TPEYCMOTPEHBI CIAEAYIOUINE BUIbI KOHTPOJIS:

- TEKYIIHA KOHTPOJIb yCIIEBAEMOCTH: KOHTPOJIBHBIE PAaOOTHI, 3aJaHUs JUISI CAMOCTOSTEIIHBHOTO
pelieHus;

- MPOMEKYTOYHAS ATTECTAIHS: YK3aMeH.

OO61mast TpyI0eMKOCTh paboueil mporpaMmbl AUCIUILTAHBI COCTABISET 5 3aU€THBIX SIUHUII.

®  3aHATHS JIEKIMOHHOTO THIA — 32 Jaca,
® IpakTUYEeCKHUE 3aHATHS — 64 Jaca,
e 1pueM 3a7aHuil- 16 4acos;
e camocTosiTeTbHAs paboTa OOydaroIIerocss B TEUCHHE CEMecTpa, HE BKIIOYAs MEepUOJ
ceccnu — 62 yaca;
® TPOMEKYTOUHAs arTecTanus (MOJAroTOBKA K cJlaue dK3aMeHa, KOHCYJIbTAI[UH M SK3aMEH )
— 24 4aca.
O0BEM KOHTAKTHOM pabOTHl 00YJAIOMIETOCs C MpernojaBaTesieM (3aHATHS JIEKITMOHHOTO THUIIA,
MPAKTUYECKHUE 3aHITHS, KOHCYIbTAIINH, SK3aMeH) cocTaBmsieT 118 gacos.




4. CopepxaHue TUCHHMILINHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3fesiamM) ¢ yKa3aHueM
OTBeJ¢HHOI0 HA HUX KOJIMYeCTBA AKaJeMHUYeCKHX YaCOB H BH/I0B YYeOHBIX 3aHATHI.

OO0mast TpyI0€MKOCTh TUCIUTUTHHBI COCTABIAET 5 3a4€THBIX enuHull, 180 akageMHuecKux 4acoB.

Paznen
JTUCIHHUIIINHEI

Henens ceMecTpa

Buabl yueOHoii padoThl, BKJIIOYAs CAMO-
CTOSITEIbHYI0 PAaGOTy CTY/ICHTOB U TPY/0-

éMKOCTB (B yacax)

Bce
ro

Aynurop-
HBI€ 4achl

Cam. pabota BO
BpEMsi 3aHATHH (He
BKJTIOYAsl IEPUOJT CEC-
CHUH)

Jlexuu
3QHATHSA

Cam. pabota BO

HOH aTrTecTalun

[Tpuem 3anannii

KoncyabTauuu nepen 3k3ame-

HOM

IIpomexyTouHAst aTTEeCTALMA
(B yacax)

2

o | IIpaKTiyeckue

(@)
~

| Bpems MPOMEKyTOY-

©

[HEN
o

-
-

DneMeHThI 0011Iel Teo-
pun. MeTo bl pereHus
YPaBHEHUH [IEPBOTO I10-
psanka. 3agada Komm.
Teopema [Iukapa.

1-3

36

(ep]
-
oo
oo

CucTeMbl TMHEHHBIX
ypaBHEHHI TIEPBOTO I10-
panka. @opmyna Jlu-
YBHJUISL. MaTpuyHast
9KCIIOHEHTA.

4-5

20

JIuneliHbIe ypaBHEHHUS N
-0 nopska. JInnennsle
YPaBHEHUS € IIOCTOSH-
HbIMH K03 punnen-
TaMHU.

6-7

20

ABTOHOMHBIE CUCTEMBI.
DNEMEHTHI TEOPUH
ycrounBoctu. Mccne-
JIOBAaHHUE YCTONYHUBOCTH
0 IepBOMY IIPHUOIIKE-
HHIO.

8-10

34

DIIEMEHThI aHAJIUTHYE-
CKOU TEOPHUH JIMHEHHBIX
YpaBHEHU BTOPOTO MO-
psIKa.

11-
12

18

KpaeBbie 3amaun nms
JIMHEWHBIX YPABHEHUM.
O®yuknusa ['puna. 3agava
[Hrypma — JInyBuis.
Teopema CtekioBa.

13-
16

36

IIpomexyrounas arre-
crarus (OK3aMeH)

17
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18

Bcero

180

32 64 44
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IIporpamma u ocHOBHOe cojiep:kaHue Jekuui (32 yaca)
Paznen 1. DaemenThl 061eii Teopuu (6 yacoB)

3amaua Komm anst ypaBHEeHHH M CHCTEM TEPBOTO MOPSIKA, MPEICTABICHHBIX B HOPMAIbHOU (opme.
Teopema Ileano. Teopema IInkapa o JIOKaIbHOM CYIIECTBOBAHUU U €AMHCTBEHHOCTH PELICHUS 3a1a4U
Komm. Ilonstue oOuiero pemienus. Teopema o0 CyIIECTBOBAHUM €IMHCTBEHHOTO HEIPOJOJIKAEMOTO
pemeHnsa. Teopema 0 mnokuzaHuu KommakTa. [J1IagkoCTh pelIeHHs, 3aBUCHMOCTb PEIICHUS OT
Ha4YaJIbHBIX JAHHBIX U IapaMCTPOB.

Pa3nea 2. Cucrembl JIMHeHBIX AU (epeHIHAIBHBIX YPABHEHUH epBOro nopsjaka (4 yaca)

Teopema cymiecTBOBaHUSA M €IMHCTBEHHOCTH pemieHus 3aaadn Komm i JUHEHHBIX OJHOPOAHBIX
cucteM. JluHeliHas 3aBUCHUMOCTh BeKTOp — (pyHKuuMiA. JIMHEHOE MPOCTPAHCTBO pEIICHUN JTMHEHHOU
OJHOPOIHOHN cucTeMbl AudQepeHnnanbHbIX ypaBHEHUH W ero Oaszuc. DyHmaMeHTalbHas MaTpuia
pemienuii. @opmyna Jlnysumia. [Ipunnun cyneprno3uiu. Meroa Bapuauu NOCTOSHHBIX JJI PELLICHUS
HEOJTHOPOIHON CHCTEMBl JIMHEHHBIX Iu(QepeHnnaIbHbIX ypaBHEHHH. Teopema O HeNpepbIBHON
3aBUCUMOCTH pelieHus 3anayu Komm oT mapamMeTpoB M HayalbHBIX JaHHBIX. PellleHue JIMHEWHbIX
cucreM audQepeHIHaIbHBIX YPaBHEHHH C IOCTOSHHBIMU KO3 durenTaMu. MaTpudaHasi JKCIIOHEHTa
U ee CBOICTBA.

Pa3pnen 3. JIuneiinbie nudpepeHnnaibHbie ypaBHEeHHs POU3BOJILHOIO MOPAAKa (4 yaca)

CBezieHHE TMHEHHOTO YpaBHEHHSI N—TO TOPSIIKA K CHCTEME N TMHEWHBIX YpaBHEHUH MTEPBOTO MOPSIKA.
Teopema cymiecTBOBaHUS W €IMHCTBEHHOCTH perieHus 3amaun Komm. Omnpenenurens BpoHckoro.
®opmyna JInyBusig 115 ypaBHEHUs: n—To0 nopsaka. JInHelHas He3aBUCUMOCTh (PYHKLIMI Ha HHTEpBaJIE.
IIpocTpaHcTBO pelleHUi OJHOPOIHOrO ypaBHeHHs M ero Oasuc. Iloctpoenue QyHIameHTanbHON
CHCTEMBbl pEIIeHUI UIs ypaBHEHUS N -TO TOpPsIKa C MOCTOSHHBIMM Ko3(dduumenramu. OyHKIUU
Yr(t, A1, 15, ..., Ax) w uxX cBolicTBa. BpIpakeHWe MaTPUYHOW OSKCIOHEHTHI depe3 (QyHKIUU
Vi (t, A4, 15, ..., A;). HepasenctBo I'enbhanga — [llunona.

Pa3nesn 4. ABTOHOMHBIE cHCTeMbl. JJIeMEHThI TEOPUH YCTOHYNBOCTH (6 YacoB)

@da30Bble TPACKTOPUM ABTOHOMHOW CHCTEMbl M HUX cBoMcTBa. Kiaccudukanus TpaeKkTopuil.
Knaccudukaius Todek mokosi aBBTOHOMHBIX CUCTEM. Y CTOMUMBOCTH MO JISTTYHOBY U aCHMIITOTHYECKAS
YCTOMYMBOCTh. KpuTepuil yCTOWYMBOCTH M ACUMIITOTUYECKON YCTOMYMBOCTH HYJIEBOIO PEUICHUS
MPOU3BOJIBHON OJHOPOJHOM JIMHEMHOM CHCTEMBI W JIMHEWHOM CHCTEMBI C IOCTOSHHBIMH
kodpunmentamu. Teopembr JlsmyHoBa 00 YCTOMYMBOCTH W aCHMOTOTHYECKOW YCTOMYHBOCTH
HyneBoro pemeHusi. Teopema UeraeBa. VccnenoBanue yCTOMYMBOCTH MO MEPBOMY MPHUOIMKEHUIO,
MaTpu4Hoe ypaBHeHue JIsmyHoBa.

Paspgen 5. DiieMeHTHI aHATMTHYECKOM TEOPHUH JMHENHBIX A1 depeHIHATBHBIX YPABHEHHU
BTOpOro nopsiika (4 yaca)

Teopema cymiecTBOBaHUS M €JUHCTBEHHOCTH aHAIUTHUYECKOro pemeHus 3anaun Komm. Pemenune
YpaBHEHMH C TIOMOILIBIO CTENEHHBIX psAnoB. Perymspuble ocoOble Touku. Iloctpoenue
(byHIaMEHTAIbHOW CHCTEMBl PEIICHHH B OKPECTHOCTH PETrYJIApHOW OCO0OH TOUYKH. YpaBHEHHE
Jlexanapa u ¢dynkoum Jlexxannpa. YpaBuenue beccens u dynknum beccens. Hymu pemenuit
OJIHOPOJIHBIX JIMHEHHBIX ypaBHEHU BTOpOro nopsaka. Teopema llltypma u ee cnencraus.
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Pa3nea 6. KpaeBble 3anqauu 1j1st iMHeHHbIX ypaBHeHui. 3agaya llItypma — JInyBuiis
(8 wacom)

Kpaesbie 3amaun qist nuHeiHbIx quddepeHnuansubeix oneparopos. Oynkuus ['puna kpaeBoi 3aqaun
s uHeiHoTo nuddepeHuansHoro oneparopa. Teopema o cymiectBoBanuM (yHKuMu I'puHa B
Cllyda€ HEBBIpOXKJEHHOro omneparopa. Omeparop Ilrypma — JIMyBWIIs: CHUMMETPUYHOCTb,
noctpoeHne ¢GyHkuuu ['prHA B HEBBIPOXKIEHHOM ciiydyae. PazmepHocTs sipa omepartopa Illtypma —
JlmyBumnsa. CTpykTypa pemieHHMss M HEOOXOAMMOE YCIOBHE OJHO3HAYHOW pa3pelIuMocTH B
BBIpOXKJEeHHOM ciydae. 3anada typma — JluyBumia. Teopema o criektpe omneparopa ltypma —
JlmyBuiisi:  BEIIECTBEHHOCTh,  IPOCTOTA,  IOJYOIPAaHUYEHHOCTh  COOCTBEHHBIX  3HAYCHHIA,
OpTOTrOHANLHOCTH coOcTBeHHBIX (yHKIMH. Teopema Creknopa. 3amaya llItypma — JluyBuwmis s
nuHeiHoro auddepeHnnaIbHOr0 ypaBHEHUsT BTOPOro mopsiaka obmiero Bunpa. Kpaesble 3amaun u
crienuanbHble (QYHKIMN MaTeMaTtndeckor ¢pusuku. Paznoxenus B psaasl Pypre — beccens u @ypre —
Jlexxanipa.

IIporpamma npakTHyeckux 3aHsaTuii (64 yaca)

1. VYpaBHeHus c pasgensomUMucs mepeMeHHbIMU. lloHsTHe pemenus auddepeHIuanIbHOro
ypaBHeHus. 3anadya Komu. OOuiee perieHue.

2. OIHOPOIHbIE YPAaBHEHHS.

3. JIunelinble ypaBHEHUsI [IEPBOTrO Mopsiika. MeTo 1 Bapualuy NOCTOSHHBIX. Y paBHeHue bepuyim.

4. dusnueckue u reomerpuueckue 3anaun. Cocranenue 1uddepeHaabHbIX YpaBHEHUH.

5. YpaBHeHus B NOJHBIX AuddepeHnnanax, HHTETpUpyOIIUNA MHOKHTENb.

6. 3agaun Komm a1 ypaBHEHMsI IEPBOTO MOPsIIKA, HOPMAJIBHOM CUCTEMBI YPaBHEHUH IIEPBOr0 NOPSAAKA
U ypaBHEHUS BbICOKOTO nopsiaka. Teopema [Tukapa. MeTton nocnenoBaTenbHbIX MPUOINKEHHH.

7. YpaBHEHHs, HE pa3peLICHHbIE OTHOCUTEIBHO TPON3BOIHON. BBenenue napamerpa.

8. YpaBHeHus, AONyCKalOIIMe MOHMKEHNE TOPSAAKA.

9. Konmponvuas paboma.

10. OpHOponHBIE JIMHEHHBIE YPAaBHEHUS C TOCTOSHHBIMU Kod(pduunentamu. dDyHAaaMmeHTaIbHas
CHCTEMA PEILIECHUM.

11. HeogHopoaHbIe THHEHHBIE YpaBHEHHUS C MOCTOSHHBIMU Kod(dduimentamMmu. MeToT KOMIUIEKCHBIX
aMIUIATY .

12. Ypasuenue Ditnepa. JIuneitHoe ypaBHeHHE Diiyepa.

13, 14. Cucrembl JTUHEWHBIX YpaBHEHMH C MOCTOSHHBIMH Ko3(dduuueHtamu. PyHaaMeHTaIbHAs
MaTpuna. Meroz Bapuanuu nocTosiHHbIX. Onpenenurens BpoHckoro.

15. Marpuunas skcrioneHTa. Oynkmmn Yy (t, A1, A5, ..., Ag).

16. MeTton masioro napamerpa.

17. Konmponvuas paboma.

18. TpaekTopuu CHCTEMBI YPAaBHEHUI BTOPOTO MOPSIIKA.

19. Henunelinele cuctemsl. [lepBbie HHTErpaibl.

20. ABTOHOMHBIE CUCTEMBI U UX TPAEKTOPHH.

21. YcroiunBocts no JlsanyHoBy. MccnenoBanue ycTOMYUBOCTH NOJIOKEHUS PAaBHOBECHSI aBTOHOMHOM
CUCTEMBI 110 IEPBOMY NMPUOINKEHHIO.

22. UccnenoBanyue yCTOMYMBOCTH I0JIOKEHNSI PAaBHOBECHS aBTOHOMHOM CHCTEMBI C IIOMOIIBIO MEPBBIX
MHTErpanoB u ¢pyHkuu JlsnyHosa.

23. KoumponvHnas paboma.

24. JIuneliHble ypaBHEHUS ¢ IepeMeHHbIMU KO3 punnentamu. ®opmyna Jnysusis.

25. Pemenue ypaBHEHHMH C MOMOIIBIO CTETEHHBIX PsoB. IlocTpoeHne QpyHmaMeHTaIbHONH CHCTEMBI
pelieHu# JIMHEHHBIX YPAaBHEHHUI BTOPOTO MOPSIKA B OKPECTHOCTH PETYISIPHOM 0CO00H TOUKH

26. Teopema cpaBHenus (LLItypma). Konebmromuecs: pemieHus.



27, 28. Kpaessble 3a7auu 1151 TUHEWHBIX U GepeHINaTbHBIX YPAaBHEHUH BTOPOTO TOPsIIKA. Y CIIOBUS
paspeminMocTu. MHTerpaapHOe NpeacTaBiIeHUe pelieHus KpaeBoil 3aaauu. [loctpoenue yHkunu
I'puna.

29. 3agava [lltypma — JImyBuins. CoOCTBEHHBIC 3HAYCHUS, COOCTBEHHBIC (DYHKIIMH U UX CBOWMCTBA.
Teopema CTexiioBa 0 pa3iokKEeHUHU B P 10 COOCTBEHHBIM (DYHKITHSIM.

30, 31. ®ynkiuu beccens u Jlexxanapa, ux ocHOBHbIE CBOMCTBA. Pasnoxenus B psiabl Pypwe — beccenst
u Oypee — Jlexxkanapa.

32. Konmpoavuas paboma.

CamocrosiTetbHast padoTa cTyaeHToB (62 yaca)

[epeuens 3anstuiit Ha CPC O0newm,
qac
[ToaroToBka K MPakKTUYECKUM 3aHATHSIM 16
IToaroToBka K KOHTPOJIBHBIM paboTamM 12
[TonroroBka K caade 3agaHuit 16
[ToaroToBka K sK3aMeHy 18

5. IlepeyeHb yueOHOI TUTEpPATYPHI.

1. C. K. ToayHoB. OObikHOBeHHBIE Au(QepeHInanbHble yYpaBHEHHs €  MOCTOSIHHBIMU
kod(pdurmeHTamMu: yaeOHOe TocoOwe: [ CTYACHTOB M aCIUPAHTOB MEXaHUKO-MaTEeMATHUYECKHUX,
¢usnyeckux U (GU3MKO-TEeXHUUYECKUX (PaKynbTeToB yHuUBepcuTeToB]: B 2 T. / HoBocubupck: M3a-Bo
Hosocub6. yu-Ta, T.1: Kpaesbie 3amaun. — 1994. - 263 c. (306 3x3.).

2. JI. 3. Dnecronbl. JuddepennuanbHble YpaBHEHUS M BapHALMOHHOE HCUUCIIEHUE: YUEOHMK IS
¢u3nueckux U pusMKo-MareMaTudeckux (akylIbTeTOB yHHBEpcUTeTOB / 5-¢ u3n. - Mocksa: YPCC,
2002. - 319 c. (94 ok3.).

3. U. T'. IlerpoBckwii. JIekiuu 1o Teopun 0OBIKHOBEHHBIX UG (HEepeHIINANBHBIX YPAaBHEHUH: YIeOHHK
IUIl CTYACHTOB MEXaHMKO-MaTeMaTH4YeCKHX CHelHanbHOCTel yHuBepcuteToB / moa pexa. A.Jl.
Memkuca, O.A. OneitHuk. - 7-e u3 ., ucnp. - Mocksa: M3g-so MI'Y, 1984. - 295 ¢. (331 7k3.).

4. TMoutpsrun JI. C. O6bikHOBeHHBIE U depeHnnansuble ypaBHenus. M.: Hayka, 1974

6. IlepeyeHb yueOHO-MeTOANYECKHX MATEPHAJIOB 10 CAMOCTOSITE/ILHOI padoTe
00y4arouuxcs.

CaMocrosTenbHas paGOTa CTYACHTOB NOAACPKUBACTCA CICAYIOIIUMU y‘-IC6HLIMI/I ITOCOOUSIMH:

5. E.II. Bonokutus, B. M. Uepecus. MHTerpupyromme MHOKUTENN U HHTETPaIbl OOBIKHOBEHHBIX
g depeHINaTbHBIX YPaBHEHH epBOro nopsijika: yueOHoe nocodue: [ CTyA€HTOB By30B] /; M-Bo
obpazoBanus u Hayku P, HoBocuO. roc. yu-1, ®us. dak., Kad. Boicur. maremaruku. - HoBocubupck:
Penakmmonno-uznarensckuit nentp HI'Y, 2016. - 76 c. (70 5k3.).

6. M. B. Kopo6koB. @ynkuuu JlsmyHoBa: yuebHoe mocodue: [ cTyaeHToB 2 Kypca Puzndyeckoro
daxynsrera HI'Y] / ®enep. arentcTBO 110 00pazoBanuto, HoBocu6. roc. yH-1, ®us. dax. -
HoBocubupck: Penakimonno-m3aarensckuit ieHtp HI'Y, 2008. - 46 c. (103 5k3.).



7. IlepeyeHb pecypcoB HHGOPMAIHOHHO-TEIeKOMMYHUKALMOHHOM ceTH « AHTepHET,
HEO00XOAUMBIX /ISl OCBOCHHUS NUCHHUIINHBI.

7.1 Pecypcol cemu Humepnem
J1J1s1 OCBOCHUS TUCIUTUTUHBI UCTIOJIB3YIOTCS CIICYIOIIUE PECYPCHI:
- 3JeKTpoHHas nHQOpMaIoHHO-00pazoBatenbHas cpena HI'Y (DUOC);
- 00pa3oBaTebHBIC HHTEPHET-TIOPTAIIBL;
- nH(GOPMAIIMOHHO-TEJICKOMMYHUKAIIMOHHAs ceTh VIHTEepHET.

7.2 Coepemennvle npogheccuonaivHvle 6a3vl OAHHBIX
He ucnonp3yrores.

8. Ilepeuenb nHGPOPMALHOHHBIX TEXHOJIOTHIA, HCIOJIB3yeMbIX NIPH OCYLECTBICHUH
o0pa3oBaTeIbHOIO NpoLecca nNo JAUCHUILINHE.

8.1 [lepeuenb mporpaMMHOro odecreyeHust
Jis  obecrieueHus: peaiM3aliil  JUCHUTUIMHBI  UCIOJB3YETCSl  CTAaHMAPTHBIA  KOMILJICKT
nporpaMmmHoro obecnedenus (I10), Bkmrouarommii peryiasipHo oOHOBisiemoe muieH3noHnoe I10
Windows u MS Office.
Hcnonb3oBaHue  CHEMUANIM3UPOBAHHOTO  MPOTPAMMHOIO  oOecrmeueHuss Ui  HU3y4dyeHUus
JTUCIUTITUHBI HE TpeOyeTcs.

8.2 UndopmaniuoHHbIe CTIPABOYHbIE CHCTEMBI
He ucnons3yrorcs.

9. MaTepI/laﬂbHO-TEXHl/I‘leCKaﬂ 6338, HeoOXoaMMasn IJis OCYHIECTBJICHUSA 06pa30BaTeJ’leOFO
nmpouecca 1mo 1MCIuIJInHeE.

Jia peanuzauny qUcUMILIMHBL «OOBIKHOBEHHbBIE AUPPEpeHIInaTbHbIE YPaBHEHUS
UCIOJIB3YIOTCS CIIEIUAJIBHBIE [IOMEIICHHUS

1. VuebHble aymuTOpuu 715 MPOBEACHUS 3aHATHI JIEKIIMOHHOT'O THIA, TPAKTUYECKUX 3aHATUH,
KypCOBOT'O IIPOEKTUPOBAHUS (BBIMOJIHEHUS KyPCOBBIX pabOT), TPYNIOBBIX U MHIMBHUYaIbHbBIX
KOHCYJIbTAIIUH, TEKYIETO KOHTPOJIS, IPOMEXYTOYHOM U UTONOBOM aTTECTALIAH.

2. [TomerieHus 1715t caMOCTOSITEIbHON pabOThl 00YyJarOLIHXCS.

VY4eOHble ayAUTOPUM YKOMIUIEKTOBAaHbI CIEIMAIU3UPOBAHHON MEOENbl0 M TEXHUYECKUMHU
CpeAcTBaMU O0YYEHUs, CIYXKAIUMHU JUI IPeCTaBlIeHus yueOHOM nHpopManuu 60IbIION ayAUTOPUH.

[Tomerienus 1711 CaMOCTOSITEIBHONU PabOTHI 00YJAIONTUXCSl OCHAIIEHBI KOMITBIOTEPHON TEXHUKON
C BO3MOXHOCTBbIO TOJKIIOUeHUs K ceTH "HHTepHer" u oOecreueHHEeM JOCTyNa B 3JIEKTPOHHYIO
nH(popMaInmoHHO-00pa3oBaTenbHY0 cpeay HI'Y.

MarepuanbHO-TEXHHUECKOE obOecreueHre o0pa3oBaTeIbHOro mpolecca MO TUCHUIUIMHE IS
00y4aroIuXCcsl U3 YUCIIA JIUI] ¢ OTPAaHUYEHHBIMUA BO3MOXKHOCTSIMU 37I0POBbsI OCYIIECTBIISIETCS COTIACHO
«[Topsiaky opraHu3zalMM M OCYLIECTBICHHS 00pa30BaTENbHON NEATENFHOCTH MO 00pa3oBaTEIbHBIM
IporpaMMam JUIsl MHBAJIUAOB U JIMIl C OTPaHMYEHHBIMUA BO3MOXKHOCTSMHU 3710poBbsi B HoBOCHOMpCcKOM
roCy/1lapCTBEHHOM YHHUBEPCUTETEY.

10. OueHouHbIe cpeacTBA AJIs MPOBEAEHUS TEKYIEro KOHTPOJIS yCeBaeMoCTH 1
NPOMEKYTOYHOM aTTeCTAllUH 10 JMCUHILIHHE,

10.1 ITopsaok mMpoBeaeHUS TEKYLIEr0 KOHTPOJIS YCIIEBAeMOCTH U IIPOMEKYTOYHOM
aTTecTAUMHU MO JUCHHUIIMHE
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Texkywiuit KOHmpoIb ychesaemocmu

Texymuii KOHTPOJIb YCIEBAEMOCTH CTYACHTA MPEAYCMAaTPUBAET HATMYKE CIECAYIOMNX GOpM
KOHTPOJISI, B X0/I€ KOTOPBIX 00yYaroIInecsi HAOMPArOT OaJlIbl, yUUTHIBAEMbBIC 3aTEM TIPU MPOBEICHUH
IIPOMEKYTOUYHOM aTTECTAlUU:

1) cnaya mpernogaBaTeNi0  3aja4 M3 YETHIPEX MECSUYHBIX 3aJaHuil  (3aMaHuil I
CaMOCTOSITENILHOrO pelmieHus) ¢ 1 mo 16 Hexenu cemecTtpa (TEPMHMH «claTh 3a7ady» O3HAdaeT
o0BbsICHEHUE XxoJa €€ peHICHHS W TPU HEOOXOTUMOCTH OTBETHI Ha JOMOJHHUTEIBHBIC BOIPOCHI
MpenoaaBaTes);

2) BBIMOJIHCHUE YEThIPEX KOHTPOJIBHBIX paboT;

3) MakcHUMaIbHOE KOJIMYECTBO OAJUIOB 32 MECAYHOC 3a/1aHue, CIAHHOE B CPOK, paBHO 50 Oastam,
3a KOHTPOJIbHYIO padoty — 50 OayoB. Takum oOpazoM, oOyuaromuiics MokeT nmoiaydutb 10 100
0aJUIoOB 1O KaXKJ01 TeMe, uTo B cymMme coctaisiet 10 400 6aiioB 3a cemMecTp.

B Teuenue cemectpa MpoOBOAUTCS MPUEM BBIMTOJIHEHHBIX 00YUYaIOIIMMCS 3aaHni/3a1a4 B
otBezicHHOE Bpemst. [Ipumeps! 3ananmii/3amad npusenensl B 11.10.3. Tepmun «caath 3a1aHue/3a1aqay»
O3HayaeT 0OBSICHEHUE X0/Ia €€ PEIICHUS U IPH HEOOXOAUMOCTH OTBETHI HA JOTIOJHUTEIBHBIC BOTIPOCHI
IIPENOIABATEIICH.

[Tpumeps! 3a1aHUI 1 KOHTPOJIBHBIX PabOT mpuBeaeHs! B 1. 10.3.

Ilpomesrcymounas ammecmayus
OcBoeHME KOMIETECHIIMI OLIEHUBAETCSA COIJIACHO IIKaje OIEHKU YPOBHS C(OPMHUPOBAHHOCTH
komreTeHIuu. [lonoxkuTenpHas OlleHKa MO AUCITUIUIMHE BHICTABIISICTCSA B TOM Cilydae, €ClI 3asiBJICHHAs
komretreHiuss OIIK-1 cdopmupoBaHa He HIKE TOPOroBOro ypoBHS. BeiBog 00 ypoBHE
c(hOPMUPOBAHHOCTH KOMITETEHITUH TIPUHUMACTCSI PETIOIaBATEIICM.

[TpomexyTouHas aTTeCTalMsI 10 UTOTaM CEMECTpa MPOBOAUTCS B popme ycTHOTro 3Kk3ameHa. [Tpu
IIPOMEKYTOUHOM aTTECTAllMM YYUTHIBAIOTCS UTOTH TEKYIIErOo KOHTPOJS YCIEBAEMOCTHU: Oasuibl,
HaOpaHHBIE HAa 2K3aMEHE, CYMMUPYIOTCS ¢ OaJljlaMH, TIOJTY4EHHBIMU 32 PabOTy B CEMECTE.

buner conmepxut nBa TeopeTHueckux Bompoca. Ha moarotoBky orsera mo Ouiery otBoautcs 60
MuHyT. [lpu mMOATOTOBKE OTBETAa HE pa3pemaeTcss MWCIOIb30BaTh JHUTEPATYPY H  APyrUe
BCIIOMOTaTeNbHbIE CPEJICTBA, A TAKKE 0OIIATHCS C IPYTHUMH CTY/ICHTAMHU.

OrtBeT Ha Ka)KI[BIﬁ N3 TCOPECTUUYCCKUX BOIMPOCOB OLICHUBACTCA 11O CICAYIOIIUM KPHUTCPUAM:

— ecJIi 00yUaroLTUIiCs MPaBIIIbHO c(hOpMYIHPOBAIT BCE OMPEAETICHUsI U TEOPEMBI U3 BOTIpoca OuieTa,
MpUBEN JI0KA3aTeIbCTBO TEOPEMBI M3 BOMpoca Omiera, 000CHOBaI MpeoOpa3oBaHUs, CChUIASCH Ha
COOTBETCTBYIOIIME TEOPEMBbI, M B IMpoiecce Oeceapl ¢ TpernojaBarelieM CBOOOJHO OTBEYAaeT Ha
COITYTCTBYIOIINE JIONOJHUTEILHBIC BOIIPOCHI TT0 TeMe Omiera, emy Haumcisercs 100 O6amioB 3a onuH
BOIIPOC;

— ecITi 00yJaroIIHIACs TPaBUIILHO C(HOPMYTUPOBAI BCE ONPECICHHS U TEOPEMBI U3 BOIIPOCa OMIIETa,
mpuBEN JOKa3aTeIbCTBO TEOPEMBI, HO B JIOKa3aTENbCTBE HMMEIOTCS HEIOYeThl (IPOMYIIEHBI
peoOpa3oBaHus, HE TaHbl CCHIJIKKA HA TEOPEMBI U CBOMCTBA) UJIU CTYACHT 3aTPYyJHSAETCS NPU OTBETE Ha
JIOTIOJTHUTENBHBIE BOMPOCHI IO 00CyKIaeMoii TeMe, emy Hauucisiercst 50 6amnoB 3a Bompoc;

— eclii 00yJaronuics MpaBWIHLHO CHOPMYTUPOBAI BCE ONPEICTICHUS U TEOPEMBI U3 BOIIpoca OuseTa
U COMYTCTBYIOUINX JOIMOJHUTEIBHBIX BOIPOCOB, HO HE MPUBEN JI0KA3aTEIHCTBO TEOPEMBI U3 BOMPOCa
omnera, eMy Hauucisercs 10 6aios;

— ecnmu  oOywarommiicsi He c(hOpPMYTUpPOBal ONpEACICHUEe WIM TeopeMy U3 Owuiera WM
JOTIOJTHUTEIIFHOTO BOIIPOCA, €My CTaBHTCS OLIEHKA «HEeYAOBIeTBOpUTeabHO» (Komnerenus OIIK-1 He
copMHpOBaHa).
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[Tpu ycnemHoM npoxX0oKJIeHUH IPOMEKYTOYHON aTTeCTalluy 00yJarouuiics MoKeT HabpaTh J10
600 6a/m10B, KOTOPBIE KOHBEPTUPYIOTCS B OLICHKY CJIEAYIOLIMM 00pa3oM:

OLICHKA «yIOBJICTBOPUTEILHO» (TIOPOTroOBbIii ypoBeHb ocBoeHMs kommereHiuu OITK-1)— ot 300 mo 399
OayIoB

OLICHKA «X0poI110» (0a30BbIi ypoBeHb ocBocHUs KommnereHiu OITK-1) — ot 400 g0 499 6amios

OLIEHKA «OTJIHUYHOY» (IPOABHHYTHIN ypoBeHb ocBoeHus KommereHnun OITK-1) — ot 500 mo 600 6aios

CooTBeTCTBHE HHIUKATOPOB M PE3yJIbTATOB 0CBOCHHMA JUCIHUIIJINHBI

Taomuua 10.1

Pe3syabTatr o0y4eHust no

HNunukaro
a p JTUCIHHUILINHE

OuneHoYHBIE CpPeICTBA

OIIK-1.1. ITpumenser mare-
MaTHYECKUM amnmapar, Teope- | 3HaTh KJIaCCHYECKHE TEOPEMBI O
TAYCCKNEC U METONOJIOTHYC- | CylIeCTBOBAHUY, €OUHCTBEHHO-
CKHUC€ OCHOBBI MaTeMaTH4C- CTU U YCTOﬁqHBOCTH pemeHI/Iﬁ
CKHX IMCLUAILIAE 0I5 DeLlo- CaMOCTOSITEIILHOTO PEIICHHUS,
i\ (;I s p OOBIKHOBEHHBIX U] PepeHITnATb- NMpOBE/icHNe  KOHTPOTBHBIX
HUS TPOPECCHOHATBHBIX 3a- . .
HBIX YPaBHEHHUH, IOCTAHOBKY KPa- | haGor, 9K3aMeH B yCTHOI

nad B o0mact (U3MKH U
N €BBIX 3a/a4 Ul HAX U TEOPEMBI | dhopme.
CMEXXHBIX C HEH 00J1acTaX.
00 UX pa3peIrMOCTH.

ITpoBepka 3aa4 TSt

OIIK -1.2. Ucnonp3yer Teo-
peTnyecKre OCHOBBI 0a30BBIX
pa3ienoB MaTeMaTHYECKUX U
€CTeCTBEHHOHAYYHBIX JIHCLH-
IUTMH TIPU peleHuu npodec-
CHOHAJIBHBIX 337124 B 00JIaCTH
(U3HUKY U CMEXKHBIX ¢ Hel 00- | PAAKa.

VMeTh pemarh KpaeBble 3amauu | [IpoBepka 3amaq A
JUI TUHEWHBIX auddepeHiuais- | CaMOCTOATEIBHOIO PEIICHMS,

HBIX ypaBHEHU# BTOporo mo- | MPOBCACHUC — KOHTPOJIBHBIX
paboT, SK3aMeH B YCTHOM

J1aCTAX. opwe.

3HaTh OCHOBHbBIE THUIIBI

OOBIKHOBEHHBIX
OIIK-1.4 Ucnons3yeT TepMu- | nuddepeHaibHbpX ypaBHeHul, | [IpoBepka 3a1a4 JUIs
HOJIOTHIO W TIOHSATHWHBIA am- | B 9aCTHOCTH, JMHEWHBIX | CAMOCTOSITEIIPHOTO PEIICHHS,
napat 0a30BbIX (PU3MKO-MaTe- | YypaBHEHUH W CHCTEM Ui | IPOBEIEHUE  KOHTPOJIBHBIX
MAaTHYECKHUX THACIUIUINH. MPENOJaBaAHUS ¢us3mKo- | paboT, SK3aMEH B YCTHOM

MaTeMaTHYeCKUX IUCIHILTUH B | opme.
CpPEHHUX CHEIUATBHBIX YYEOHBIX
3aBEICHUIX.

10.2. Onucanue KpUTEpHeB U MIKAJ OLEHUBAHUS WHAUKATOPOB I0CTHKEHHS Pe3yIbTaTOB
o0yueHus nmo gucuumiInHe «O0bIKHOBeHHbIE U PepeHIIHATBbHbIC YPABHEHUS».

Tabmuma 10.2

Kpurepu ITnanupyemsie YpoBeHb 0CBOCHHS KOMIIETCHIIUU
u pe3ysbTaThl 00y4eHHs He IoporoB.srii BbazoBsrit ITpoaBuUHYTHIH
OIICHMBA (moxazarenun chopMHUpOBaH YpPOBEHb YPOBEHb YPOBEHb
HUs JIOCTHUKEHUS (0 6ay1oB) (3 Gamna) (4 6ana) (5 6anmoB)
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pe3ynbTa 3aJJaHHOTO YPOBHS
TOB OCBOCHHUS
oOyueHn KOMITETCHITHI )
S
1 2 3 4 5 6
YpoBeHb JemoHcTpupy | YpoBeHb 3HAHUH YpoBeHb 3HaHUH
3HAaHUH HUXKE et o0mue COOTBETCTBYET COOTBETCTBYET
MHHUMAaIbHBIX 3HAHUA mporpamme mporpamme
TpeOOBaHMIA. 0a30BBIX MOATOTOBKH IO THOATOTOBKH IO
HmeroT mecTo MOHATHH MO TeMam/paszaenam TeMam/paszaenam
rpyOble TeMam/paszien | AMCHUILTHHBL JUCLUIUINHBL.
IlonHoTa OIK 1.1 OIKOKHU. aMm Honyckaercs CB00OOIHO U
3HAaHUHI JUCHHUIUIMHBL. | HECKOJIBKO apryMeHTHPOBaHH
Jonyckaercst | HerpyObIX/ 0 OTBEYaeT Ha
3HAYUTENBHOE | HECYIIECTBEHHBIX JIOTIOJTHUTETIbHbIE
KOJIMYECTBO ommbok. He BOTIPOCHI.
HerpyOBIX OTBEYAET Ha
OIIHNOOK. JIOTIOJTHUTEIbHBIE
BOIIPOCHI.
OtcyTcTBHE IIponemonctp | Ilponemoncrpupos | IIpomemMoHCTpUpO
MHHUMAaJIBHBIX MPOBAHBI aHbI BCC OCHOBHBIC | BaHBI BCE
YMEHUM. YaCTUYHO ymeHus. Pemenst OCHOBHBIE
He ymeer OCHOBHEBIE BCE OCHOBHBIE yMmeHus. PenieHsr
pemaThb YMEHHS. 3aaHuA C BCE OCHOBHBIE
Hanuuue
yMeH OIIK 1.2 CTaH/JapTHbIE Pemenst HerpyObIMU 3a/laHus B
3a1a4d. FIMeIoT | THIOBBIE OLIMOKaMU WU C MIOJTHOM 00BeMe
MecTO TpyObIe 3a/1a4u. HeJl0ueTaMu. 6e3 HeZI04EeTOB U
OIINOKH. JorrymeHst OIIHNOOK.
HEerpyOBIe
OIIUOKH.
YpoBeHb Jemonctpupy | YpoBeHb 3HaHUH YpoBeHb 3HaHUH
3HaHMH HIDKE eT obmmue COOTBETCTBYET COOTBETCTBYET
MHHUMAaJIbHBIX 3HAHMSA rporpamme rporpamme
TpeboBaHuii. 6a30BBIX TIOJITOTOBKH TI0 MIOJTOTOBKH TI0
He ymeer MOHSITHH 1O TeMaM/paszzienam TeMaM/paszjienam
pemaTsb TeMam/paszien | JAMCHUIUTHHBL JUCHIUTUINHBL.
CTaHAApTHHIE am Pemienst Bce Pemens! Bce
Hamnawne 3a/1a4u X JTUCHUIUIMHBL. | OCHOBHBIC 33/IaHUSI | OCHOBHBIE
3HaHuit u | OIIK 1.4 TpeboBaHuil. Pemenst C HErpyOBIMHU 3a/laHus B
YMEHUI Nmerot MecTo THUIIOBBIE omrnOKaMu UITH ¢ MIOJTHOM 00BeMe
rpyOble 3a7a4H. HeJl0YeTaMH. 6e3 HeJJ0UEeTOB U
OIIUOKH. Jormyckaercs OIMOOK.
3HAYUTEIHbHOE CBoboaHO 1
KOJIMYECTBO apryMEHTHPOBaHH
HerpyOBIX 0 OTBEUaeT Ha
OIIINOOK. JIOTOJIHUTEIIbHEIE
BOIIPOCHI.

10.3. TunoBble KOHTPOJIbLHBIE 3aJaAHUS M MAaTePHAJIbI,
Heo0X0MMbIe /ISl OLEHKH Pe3yJbTaTOB 00y4eHUsI

3agaHus 111 CAMOCTOSITEJILHOI0 peuIcHUusA

3amanme 1
1. Pemmte yka3zaHHbIe HUXKE YpaBHEHUS niepBoro nopsaka. [lomyuute popmyny obiero pemenus. s
KaXJIOTO YPAaBHEHHS YKKHUTE 00JIACTH, B KOTOPHIX BBIOJIHEHBI YCIOBUS TEOPEMbBI CYIIECTBOBAHUS U
CANHCTBCHHOCTU.

(@) xy(Iny—Inx)=y; (6)yy +y?x=cosx;
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@y —xy)=Jx*+y% (2 2x%y = y*(2xy - y).

Jlns ypaBHEHU# (6) U (2) HApUCYHTE CeMeicTBa MHTETPAIbHBIX KPUBBIX.

-Bx+ay
ax+By’
Hapucyiite ceMeiicTBO HHTETpaIbHBIX JTUHUI. BhIsICHUTE, UMEET JI ypaBHEHHUE 0COOBIC pEIICHUS.

2. Pemure ypaBuenue y = Nepexo/s K MOJIIPHBIM KoopAuHATaM (0, ¢).

3. Jloxaxwure, uto ypaBHenue y = ky + f(x), e k € R, a f(x) — HenpepbiBHAs HepHOaMUECcKas
(GYHKIMSI, IMEET OJTHO YaCTHOE TIEPHOINYECKOE PEIICHHEe C TeM ke reproaoM. Haiinure 3To perieHue.

4. Pemire ypaBHEHHUE (2x3 + 4x%y + 2xy? + y?)dx + 2x%y + 4xy? + 2y3 + x?)dy = 0,
HaM/Is U1 HEro MHTErPUPYIOMIUI MHOKXHTENb BUa U(X + ).

5. BBoas noaxoasmuii napamMeTp, pCnuTe YpaBHCHUS, HC PA3PCIICHHBIC OTHOCUTCIIBHO HpOHSBOI[HOﬁI

(@) x+3'=yA+y?); (6)2xy'—y=1yIn(1).
6. Mcnosb3ys mapameTpuuecKkoe npeacTaBicHue GyHKIUU, HalauTe pemienue 3anaun Komm

Y -x*=1 y(0)=y(0)=y'(0)=0.
7. Haiinute pemenue x = x(t) ypaBHeHHS mX = f(x), ymoBieTBopsiomiee yciuoBusM X(ty) =
Xo, X(ty) = vy. Paccmorpute oTnensHoO ciny4aii, korna f(vy) = 0.

3aganme 2
1. Haiingure o0mme pemieHuss HEOJHOPOIHBIX JIMHEHHBIX YPaBHEHUH W CHUCTEM, HCIIONB3YS METOX
BapHalMy ITOCTOSHHBIX WIA METOJl KOMIUIEKCHBIX aMIUIUTY/:
() ¥ —3x+2x =e' +sin2t;
2

X=—4x -2y +——,
(6) . 63 1
y=06x+3y—

et-1’

2. A o3HAUaeT KBaPATHYIO MAaTPHILy MOpsiaKa N, E 03HauaeT eMHUYHYIO MaTPHILy TOIO e pa3Mepa.
(a) Haitaute «xoHeunyio» popmyny ais e4t, eciu A3 = A.

(6) Haiinure pemenue Y = Y (t) marpudnoii 3agaun Komm:

Y = A%y, Y(0)=0, Y(0)=E.

3. PaccmoTpuM B TpexMepHOM MPOCTPAHCTBE JIMHEHHBIN oneparop A, BEKTop Y, ¥ BeKTOp-(QyHKIUIO
F(t), 3amanHbIe MaTPHUIIAMHU:

01 1 1 1
A=<1 0 1), YO=(—1>, F(t)=<0).
2 21 0 et

Haiinute ¢ynnamentanbHyio matpunly cuctembl Y = AY. Hamumwure oOiiee pemieHHe CHCTEMBI.

Pemmre 3anauy Komm ¢ mauanerbiM ycrnosuem Y (0) = Y, mns HeomHOpomHoi cuctemsl Y = AY +
F(t).

4. TloctpoiiTe Ga30BbIi TOPTPET TMHAMHUIECKON CHCTEMBI:
{56 =2(x -1y —2),
y=y*—x%

5. Haiigute MEPBLIC UHTETPAJIbl U PCIHINTE CUCTEMBI ypaBHeHPIﬁI

X = —x?,

0) y=xy— 227
Z = Xxz.
6. Ilycts pynkmuu x = x(t, xg, Vo) 1Y = y(t, Xg, o) YAOBICTBOPSIIOT YPAaBHECHUSIM

dx dy dz

@ orm = o -

x(y2-z2) (2% +x?) 2(x%+y?)’
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. — 2
{xz; Xy +yt'; "u yenoBusim x(1) = xg, y(1) = y,. Haliqure npou3BoaHyIO ;Tx npu Xo = 3, Yo = 2.
= — 0

3aganue 3
1. Uccnenyiite Ha yCTOMYHUBOCTb:
(a) perenue 3agaun Komm 2tx =t — x, x(1) = 1;
(6) pemenue 3aaaun Kormwm 11t cucTeMbl

XxX=-3x+2y+2z+1, x(0) =0,
y=-3x—y+z+sint, y(0)=1
z=—-x+2y, z(0) = —1;

(B) mepuoMUecKOe pelIeHHE YPaBHEHUS X — X = COS t

2. UccnenyiiTe Ha yCTOMYMBOCTD HYJIEBbIC PEUICHUS CUCTEM:

@ {x = —x +e?%ty, @ x = In(4y + e™3%),
y =-2y; y=2y—1+31-6x.
S — A3 5
xX=y>—x>,
o
y=-x-y%

3. Pemmte uHeifHbIE YPaBHEHHS C HEPEMEHHBIMU KO3 (MUIMEHTaMHU
(@ (* =Dy +(x-3)y —y=0;

(0) ¥*(1=x*)y" +2(x—x*)y —2y =0;

(6) x?y" —2y =xsinx.

4. MupdepeHunansbHpii onepatop aeiictByer mo mpasuwiy L[y] =y” + A%y Ha ABaxmsl IIagKyro
¢ynkuuo y = y(x) Ha orpe3ke 0 < x < m. OrpaHuumBas o06jacTb ONpejaeieHus omeparopa L
kpaesbivu yeaosusmu y(0) = y (1) = 0, BBICHHTE, NPU KaKUX 3HAYEHMSX MapaMeTpa A JUis Hero
cymecTByeT ¢pyHkuus ['puna, u HailnuTe ee.

5. (a) BersicHUTE, pH KakuX 3HAUYEHUSAX @ KpaeBas 3a/1a4ya
xy" —y'=f(), ay(H)+y'(1)=0, y(2)=0 pazpernnMa He [Tl TI0001 HeTIpephIBHOM
¢bynkuuu f(x), ¥ B KaXXJIOM TaKOM ClIydae YKaXXHTe yCIOBHE Pa3peIuMOCTH.

(6) Haiinure Bce 3Ha4eHMs mapamerpa A, Mpu KOTOPHIX 3a1ada

y' + 22y =1, y(0) = y'(r) = 0 He MMeeT peleHus (CPaBHUTE C 3a1a4eii 4).

6. ITycts L[y] = y'. Haitaute nonHyio cucteMy coOCTBEeHHBIX QyHKIMi 3anaun [lITypma — JIuyBummas
Lyl =21y, y'(0)=y'(m) =0. Chopmymupyiite Teopemy CTeknoBa ajisi JAHHOTO CITydas.
Kaxk cBsi3aHO pa3iiokeHue mo cOOCTBEHHBIM (DYHKIUSAM 3TOH 3a71a4n ¢ psgamu Oypbe?

7. Haiinute coOcTBeHHbIE 3HaueHHsI U coOCTBeHHble (pyHKIMM 3amaun Lltypma — JlmyBumns ans
muddepentmansaoro onepatopa:  x2y =1y, y(1)=y(a)=0 (a>1).

CdhopmynupyiiTe ycroBHE OPTOTOHAJBHOCTH COOCTBEHHBIX (yHKuMi. Hamummre kodd@uumeHTs
pasznoxkeHust QyHKIUH B pSAJ] 10 COOCTBEHHBIM (DYHKIIHSM.

3anaunue 4
1. Ykaxxute ocoOble TOUKH YpaBHEHHs B KOMILIEKCHOM IIIOCKOCTH
2
2 d’w aw —
(z°+ 1) 5 +52——+3w=0.
Haiimure ¢yHIaMeHTaTIbHYIO CHCTEMY pEIICHHH JSTOTO YpaBHEHHUS, COCTOSIIYI0 W3 (DYHKIUH,

aHAMUTHYEeCKuX B o0nacTH |z| < 1. [TokaxkuTe, 9TO ypaBHEHHE UMEET pEIICHNE BUIA
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T z3 2 25 24 Z7

HpOI[OJ'DKI/ITe 3TOT PAA U BBLICHUTE, IPU KAKUX Z OH CXOAUTCH.

2. Ykaxute 0coOble TOUKH YPaBHEHHs B KOMILJIEKCHOM MJIOCKOCTH Z
2

2d°w 2 —

9z d_Z_(Z - 2w =0.

Haiigure pemieHus 3TOro ypaBHEHUsI, BRIpaKaromuecs 00001EHHBIMU CTETICHHBIMU PSIIaMHU.

3. Hwmnanpuyeckue ¢ynkuun beccens J,(x) ¢ menpiM 3HAYKOM 7N MOXKHO OINPENENIUTHh Kak
KOA(QQHUIHUEHTHI B pa3iI0KESHUN POU3BOIAIIECH QYHKITHH:

() =gzt (),
Omnwupasics Ha 3TO ONpeAeTIeHNE, TOKAKUTE POPMYIIBL:
d _ d _ e
Jon () = (CDYn®i 2L ()] = 2 Yy (0 2 [ (0] =~ Y ().

3ameuanue. llocmeanue 1aBa COOTHOILIEHUS pacmpocTpaHsioTcss Ha ¢ynkuuun beccens J,(x) ¢
MIPOU3BOJIBLHBIM 3HAYKOM V.

4. Onupasce Ha Teopemy CTeKIIOBa, CHOPMYITHPYHTE TEOPEMY O paslioskeHUU QyHKIuH B psig Dypbe
— beccens. [Tonyunte Gpopmyibl 1uis BeIUUCIieHUs: K03 OUITMEHTOB psiia

f(x) =%k=1 cJo(AkX),
rae A, o3HayaroT KopHU ypaBHeHUA Jy(x) = 0. [Tonyuure ananoruynsie GopMyisl B cliydyae, KOrjaa B

xauectse A, Gepyres koprn ypasrerms J'o(X) =0.

an?-1
4x2
n — n j—

y'+y=0wmy" + (1+ &)y =0, nokaxure, yto npu 0 < 2n < 1 paccrosiHHE MEXAY COCETHUMHU

HYJISIMHA Q)YHKHI/II/I Z, O0CTaBasACb MCHLIIUM T{, CTAHOBUTCA KaK YTOJHO OJIU3KAM K T, €CJIM KOpHU

nocTatouHo 6ombiuue. Mcecnenyiite pacnonoxxenue nyneit GpyHkuuu z npu 2n > 1.

5. CpaBHUBas HEHYJIEBOE pPEILICHHUE Z YPaBHEHUS Z + (1 — )Z =0 c peleHUEM YypaBHEHHUS

6. IlokaxuTe, YTO MPU HEOTPAHUYCHHOM BO3PACTAHWUU X TIOCJICIOBATCIIHBIE HYIH BCSKOTO
HETPUBHAILHOTO pPellieHHs ypaBHEHHS ¥ + Xy = 0 HEOrpaHHUYCHHO COJMIKAFOTCS.

OO0pa3ubl KOHTPOJIBHBIX PadoT.
KonTtpouabsnas padora Nel

PemmTh ypaBHEHNS:
1. y=y3sinx+ytgx
2. (1+y?sin2x)dx —2ycos?xdy =0
3. (xy —y)? =x?y? —x*

Pemute 3a1aun:

4. HaiiTi Bpems 3a KOTOpOE BOJIa BHITEUET U3 HMJIMHAPUIECKOTO 0aka uepe3 OTBepCTHE B JIHE,
€CITU TPETh BOJIbI U3 MOJTHOTO OaKa BBITEKAET 3a 7 MUHYT.

5. B 6ake maxoautcs 50 1 pacTBOpa, copeprkamiero 5 kr coiau. B 6ak BrekaeT 1 71 BOJBI B MUHYTY.
CMech neperekaeT ¢ Takol e CKOpOCThIo B BTOpoit 50 1 0ak, 3a10JHEHHBINA BHAYaIe YUCTON
BOAOMN. M30BITOK KUIKOCTH BhUTHBaETCs. Korma KonmuecTBO coyii BO BTOPOM Oake OyneT
HanOoIbIIUM?
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KonTtpoabnas pabora Ne2

Pemnts ypaBHeHMS:

L yy+yy?=y*
2. y =5y +2y=x%+cosx
3. x*y"+xy =Inx

PemmuTs cucTteMbl:

10.

11.
12.

4 {x=—4x—2x+lnt
y=7x+5y+cost

4 2 -2
5. x=Ax,A=|1 3 -1
3 3 -1

Cnncok BONPOCOB /1Jisl IPOBeIeHUsI MPOMEKYTOYHOM aTTeCTAIMM N0 AUCHUIIHHE
«O0bIKHOBeHHbIE TN (] PepeHIHATBLHbIE YPABHEHUSD).

Teopema cylecTBOBaHUSA U €IMHCTBEHHOCTHU peleHus 3a1aun Komm [y cuctem JuHENHbIX
muddepeHManbHbIX ypaBHEHUH nepBoro nopsiaka. Oomias cxema jgokasartenbersa. [loctpoenue
nocje10BaTeNbHbIX TpUOIKeHuil. EAMHCTBEHHOCTD pelIeHus.

Teopema cylecTBOBaHUS U €IMHCTBEHHOCTHU peleHus 3a1aun Komm uis cucTeM JMHENHBIX
mddepeHIranbHBIX ypaBHEHUH epBoro nopsiaka. Odmas cxema jokazatenbeTBa. PaBHoMepHas
CXOAMMOCTH TOCJIEI0BATEIbHBIX MPUOIMKEHUN K PEILICHUIO 3a]1a4H.

@yH1aMEeHTAIIbHBIE MAaTPULBI U UX cBoicTBA. @opmyia Jinysuia. Kpurepuii nuaeinHoM
HE3aBHCUMOCTH PELICHUI OJTHOPOAHON CUCTEMBI JIMHEHHBIX NU(PepeHInanbHbIX YpaBHEHUN
IIEPBOTO MOpsIKa.

CrpykTypa 0011ero peieHust 0AHOPOIHONW CUCTEMBI JIMHEHHBIX AU} epeHInaTbHbIX YpaBHEHUH
IIepBOTro nopsaka. HeoqHOpOAHbIE CUCTEMBI, METO BapUALIMK, IPUHLIMII CYTIEPIIO3ULUH.
CucteMbl TMHEWHBIX UG depeHINaTbHBIX YPAaBHEHUH € TOCTOSHHBIMU K03 puimeHTamu.
MartpudHas 3KCIIOHEHTA U €€ CBOWCTBA.

Teopema cymecTBoBaHUS U €IMHCTBEHHOCTH 3a1aun Ko 1t muHeitHoro qud g epeHnnaibHoro
ypaBHEeHUA N-To nopsaaka. Marpuna BpoHckoro u ee cBOMCTBa.

CrtpykTypa 00111ero penieHus OJHOPOHOTO JTUHEHHOTO b hepeHInanbsHOTO ypaBHEHUS N-TO
nopsiika. Pemenue HEOTHOPOJHOTO YPAaBHEHM: METO/ BAPUALIUU, IIPUHIUII CYIIEPIIO3ULINH.
JIuneitnsle nu¢depeHnuanbHble YpaBHEHUS C TOCTOSTHHBIMU KOA(QGHUIIMEHTaAMHU.
Xapaxkrepuctuueckoe ypasHeHue. Iloctpoenne @CP. Iloctpoenue cnennanbHOM
(GbyH1TaMeHTaJIbHON CHCTEMBI pelIeHni, GYHKIUH P, ¥ UX CBOICTBA.

BripaxkeHne MaTpuyHO 3KCIIOHEHTHI Yepe3 ¢pyHkuuu Y. HepaBenctso I'enbdana-1lnmosa.
HenpepbiBHast 3aBUCUMOCTD perieHus aAuddepeHnnanbHoro ypaBHeHUs MEPBOTo MOpsIKa OT
[1apaMeTpOB.

ABTOHOMHBIE CUCTEMBI. TPAaeKTOPUM U UX CBOMCTBA.

Krnaccudukanus Tpaektopuil aBTOHOMHBIX cucteM. Kitaccugukanus Touek mokos aBTOHOMHBIX
CUCTEM Ha IUIOCKOCTH B CIIy4yac JIMHEHHBIX OJHOPOIHBIX CUCTEM C TOCTOSTHHBIMH
kod(purmeHTaMu.
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13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

26.

27.

[TonsTHE YCTOWYNBOCTH U ACUMIITOTHYECKOM ycToHYrMBOCTH. CBeIeHrEe BOIIPOca 00 YCTOMYMBOCTH
IIPOU3BOJILHOIO PEIICHHUS K UCCIIEI0OBAaHUIO YCTOMUNBOCTH HYJIEBOI'O PELLIEHUS.

Kpurepun ycTONYMBOCTH M aCUMIITOTUYECKOM HYJIEBOTO PEIICHUS JIMHEWHOW OAHOPOIHON
cucrembl U epeHnanbHbIX YpaBHEHUH.

Kpurepnii ycTOWYMBOCTH ¥ aCUMITOTHYECKOW YCTOMYMBOCTH HYJIEBOI'O PELLICHUS JIMHEHHON
OJTHOPOAHOM cucTeMbl MU epeHIIabHBIX YPAaBHEHUH C IOCTOSHHBIMU KO3 PUIIeHTaMu.
Teopema JlsimyHOBa 00 YCTOWYHMBOCTH HYJIEBOTO PEIICHUS.

Teopema JlsmmyHOBa 00 aCUMIITOTHYECKON YCTOMYMBOCTH HYJIEBOTO PEIICHHS.

Teopema 00 yCTOMYMBOCTH 11O TIEpBOMY NpUOIIKeHHI0. Cllydaid acCMMIITOTUYECKON
YCTOMYUBOCTH.

Teopema 06 yCTOWYMBOCTH 110 ITepBOMY HpuOmmKeHuto. Cinydail HeyCTOWIMBOCTH.

Oynkius ['puna muHeiHOTO MU GEepeHaTBLHOTO onepaTopa N-ro nopsaka. TeopeMsl o
CylIecTBOBaHMU (YHKIWHU | 'pHHA M pelIeHNH KPaeBbIX 3a/1a4 B CIIy4ae HEBBIPOXKICHHOTO
oreparopa.

Omneparop typma-JInyBumis: CHMMETPUYHOCTD, TOcTpoeHue ¢pyHkiuu ['pruHa B
HEBBIPOKJICHHOM CIIyYae.

Pasmepnocts anapa oneparopa ltypma-JInysumis. Heo6xoaumoe ycnoBre pa3peiiuMOCTH
KpaeBoii 3a1aun. CTpyKTypa perieHui KpaeBou 3a1auu.

3anayva lltypma-Jlnysunis. Teopema o cnektpe oneparopa ltypma-JInyBusis
(BeIIECTBEHHOCTB, MPOCTOTA, MOJIyOIPAaHMYEHHOCTh COOCTBEHHBIX 3HaUeHUi). Teopema
I'uns6epra-Limunara.

3anaua [ltypma-JInysusmsa. Teopema Cteknosa.

3anaua Itypma-JInyBuis uid muHeitHOTO AuddepeHInaibHOro ypaBHeHHs BTOPOTo MopsiAKa
o01iero BuaA.

JIuHeltHbIE OHOPOAHBIE YpaBHEHUSI BTOPOTO MOPSI/IKA C aHAIUTHYECKUMHU KO3 UIIEHTaMH.
ITonsaTne 0O6bIKHOBEHHOM U 0c000# Touku. [IpencTaBneHue peneHns B BUe CTEIEHHOo psjia B
OKPECTHOCTHU OOBIKHOBEHHOU TOUKH.

[TonsiTue perymnsipHOi 0c000H TOUKH JIMHEWHOTO OJHOPOJHOTO YPaBHEHHUS BTOPOTO MOPSIIKA.
Omnpenensromniee ypasaenue. [loctpoenne @CP ypaBHEHHS B OKPECTHOCTH PETYIISIPHONM 0COO0M
TOYKH B CIydae, KOI/la pa3HOCTh KOPHEH ONPENEIAOIEr0 YPaBHEHHS — LIEJI0€ YUCIIO.

OueHouHble MaTepuanbl IO IPOMEKYTOUYHOM aTTECTaluy, NPEIHAa3HAYCHHBIE [UIS TPOBEPKHU
COOTBETCTBHUS YPOBHS INOATOTOBKM Mo auctuiuimHe TpeboBanusM CYOC, xpaHsaTcs Ha kadenpe-
pazpaboturke PIIJ] B meyaTHOM U 31€KTPOHHOM BHU/IE.
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