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1. TlepeyeHb MUIAHHUPYEMBIX Pe3yIbTATOB 00y4eHHsI 110 JUCIUIIIHHE, COOTHECEHHBIX € IJIa-
HHUPYEMBbIMH Pe3yJbTATAMHU OCBOEHHS 00pa30BaTe/IbHONH NPOrpaMMblI.

Kypc «luddepennnanbupie ypaBHEHU» UMEET CBOCH II€bI0 1aTh HAOOp HEOOXOJMMBIX CBEJICHHH B
o0yacT TEOpUH OOBIKHOBEHHBIX AW (EepeHINATBHBIX YPAaBHEHUH M BapUAllMOHHOTO MCYHCICHHS H
HAY4YHUTh BIIAJICHUIO MATEMAaTHYECKUM alIlapaToM 3TOH TEOpUH JJIsi OCBOCHHS TEOPETHUECKUX OCHOB U
MPaKTHYECKOTO HCIOJIB30BaHUS (PU3NUYECKUX METONOB, B YACTHOCTH, JUISl PEIICHUS 3a]a4 aHATIUTHYe-

CKOM MEXaHMKHU U KBAHTOBOW TEOPUH.

YueOuslit kypc «Iuddepenunanbapie ypaBHEHUS» YUTACTCSA KIIACCUYECKIM CIIOCOOOM: MPOBOJISATCS
MIOTOKOBBIE JICKITUH, A TAK)KE MPAKTUUECKUE 3aHATHS TI0 TPYINaM, B KaXkI0i U3 KOTOPBIX He Oornee 15-
U CTYJeHTOB. Bce mpakTuueckue 3aHATHUSI IPOBOASTCS B MHTEepakTUBHOM dopme. [IpenogaBarenu
OpPUEHTHUPYIOT CTYACHTOB Ha TO, YTO JUIsl XOPOILEro YCBOEHUSI MaTepuaia OHU JI0JKHBI €KEHEIEIbHO
OTBOJUTH Ha CAMOCTOSITENIbHYIO pa0OTY CTOJIBKO K€ BPEMEHHU, CKOJIBKO OHH MPOBOJIAT B AYAUTOPUSIX
HAa JIEKIUSIX U IPAKTUYECKUX 3aHATHUSAX.

Pe3ynbTaThl OCBOCHUST 00pa30-
BaTEJILHOM IIPOrPaMMBI
(KOMIIETEHITNN )

Nuaukaropel

Pe3ynbTaThl 00y4eHHs O JUCITHU-
ILUIMHE

OIIK-1. CnocoGeH npume-
HSTH 0a30BBIC 3HAHUS B 001a-
CTH (PU3NKO-MATEeMATHIECKUX
1 (WJIM) €CTECTBEHHBIX HAYK B
chepe cBoeilt mpodeccroHanb-
HO IS TEbHOCTH

OIIK-1.1. [Tpumensier mareMaTu-
YCCKUIl armapar, TCOPETHICCKHIE U
METOI0JIOTMYECKHE OCHOBBI MaTe-
MATUYECKHUX JUCIHILINH [T pe-
[ICHUs IPO(ECCUOHATBHBIX 33134
B 00J1acTU (PU3UKH M CMEKHBIX C
Hell o0macTsx.

OIIK -1.2. Vcnonb3yeT TeopeTH-
"MECKHE OCHOBBI 0Aa30BBIX Pa3/IeNioOB
MaTeMaTHYECKUX U €CTECTBEHHO-
HAYYHBIX JUCIUIUINH TIPH pellie-
HUU TPO(HeCCHOHANIBHBIX 3a/1a4 B
00s1acT GU3UKH U CMEKHBIX C
Hel o0macTsx.

OIIK-1.4 Vicrionb3yeT TepMUHO-
ITOTHIO ¥ TIOHSITUMHBIN arrapaT 0a-
30BBIX (PU3HKO-MaTeMaTHUECKUX
ITVCIIATUTHH.

3HATh KJIACCUUYECKUE TEOPEMBI O
CYILLECTBOBaHUH, €JUHCTBEHHO-
CTU U yCTOMYUBOCTHU PELICHUN
O0OBIKHOBEHHBIX TU(PepeHITH-
QJIbHBIX YPAaBHEHUH, IOCTAHOBKY
KpaeBbIX 3aJa4 JUIsl HUX U T€O-
peMbl 00 UX pa3perIMMOCTH.

YMeThb periaTh KpaeBble 3aauu
TS TUHEHHBIX Tuddepenmas-
HBIX ypaBHEHHI BTOPOTO MO-
psaKa.

3HATh OCHOBHBIC TUITBI OOBIKHO-
BEHHBIX AP PepeHInaTIbHbIX
YpaBHEHUH, B YaCTHOCTH, JINHEU-
HBIX YPABHEHUW U CUCTEM JIJIS
npenoaaBaHus GU3NKO-MaTeMa-
TUYECKUX JUCHUIUIMH B CPEAHUX
CIEIANIbHBIX YU4eOHBIX 3aBe/Ie-
HUSX.

2. MecTo TMCHMIIMHBI B CTPYKTYpe 00pa30BaTeIbHOI MPOrpaMMBbl.

B pe3ynbrate mpoxoxkaeHus Kypca y CTYyIEHTOB BTOPOTo Kypca gu3ndeckoro pakyabTeTa JOIKHO
c(hOopMHUPOBATHCS MPEICTABIICHHUE O TOM, YTO MHOTHE (PU3NUECKHE (2 TAK)KEe TE€OMETPUUECKHE, YIKOHO-
MUYECKHUE U T. JI.) 3aKOHOMEPHOCTHU OMHCHIBAIOTCS Ha sI3bIKe AU PepeHIInanbHbIX YpaBHEHUH, HAPU-
Mep, KojeOaHue MasiTHUKA, SIBJICHHE aTOMHOT'O paciajia, 3aKOHa FTeOMETPUUECKOM ONTUKU, IKOJIOTHYe-
CKH€ 3aKOHOMEPHOCTH, CBSI3aHHBIE C YUCIIEHHOCTHIO BUIA, U Ipyrue. Takum o0pazom, co BpeMeH
Herotona teopust muddepeHnanbHbIX ypaBHEHU SIBIISIETCS MaTeMaTHUYeCKUM (DyHIaMEHTOM Teope-




TH4eckoil pusuku. Heo6XoauMbpIMu peANOChUIKAMHU AJIsl YCIICITHOTO OCBOSHHSI Kypca SIBJISIOTCS Clie-
AYIOUIME B IIUKJIE MATEMaTHUECKUX JUCLUIUIMH: 3HAaHUE OCHOB JIMHEHHOMN anreOpbl, FeOMETpHH, MaTe-
MaTHYECKOTO aHalIN3a, U, YaCTHYHO, (YHKIMOHAIBHOTO aHanu3a. HeoOXonuMocCTh BlIaZieHUs yKa3aH-
HBIMU MaTeMaTHYECKUMHM JUCLUIUIMHAMU 00YCIIOBJIEHA TEM 00CTOSTEILCTBOM, YTO OHU aKTHUBHO HC-
MOJIB3YIOTCA IPY U3yYeHHH JU(PepeHInanbHbIX YPaBHEHUH.

3. TpynoémkocTh TUCHUILINHBI B 324€THBIX eIMHUIIAX C YKA3aHMEM KOJHYeCTBA aKa/leMHU-
YeCKHUX YaCOB, BbII€JEHHBIX HA KOHTAKTHYIO PadoTy 00y4Yarlerocs ¢ npenojaaBarejieM
(1Mo BUIaM y4eOHbIX 3aHSATHIT) 1 HA CAMOCTOSATEJIbHYI0 padoTy.

. IIpome:xkyTouHas aTTecTalMst
Buap! yueOHbIX 3aHATHIA (B Yyacax) P 1
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Bceero 144 yaca / 4 3a4éTHBIX €QUHULL, U3 HUX:
- KOHTaKTHas padota 102 gaca
Komnerenmm OITK-1

[IpenoaBanye TUCHMILIMHBI NPEAyCMaTpUBAET Cleayole (OopMbl OpraHu3aluu y4eOHOro
nporecca: JIEKIUH, IPaKTUYEeCKUE 3aHATUS, CAMOCTOSATENIbHAS paboTa CTy/IeHTa U €€ KOHTPOJIb IIpe-
II0/IaBATENSIMU C ITOMOLIBIO 33JaHUI, KOHCYJIbTAlluH, SK3aMEH.

[IporpaMMoii TUCHUTUIMHBI TPEYCMOTPEHBI CAEAYIOLINE BUIbI KOHTPOJIS:

- TEKYILIUHA KOHTPOJIb YCIIEBAEMOCTH: KOHTPOJIbHBIE PaOOThI, 3a/1aHU JJI1 CAMOCTOSITEIILHOTO pe-
LICHMS,

- IPOMEKYTOYHAsI aTTECTALM: DK3aMEH.

OOm1ast TpyA0eMKOCTh pabodel IporpaMMbl JUCHUIUIMHBI COCTaBIAET 4 3a4ETHBIX €IMHMUII.

3aHATHUSA JIEKIIMOHHOT'O TUITA — 32 Yaca;

MpaKTUYeCcKue 3aHsITus — 64 yaca,

camocTosITeNbHas paboTa 00yJaromerocs B TCUCHUE CEMeCTpa, He BKITtoUasi EPUOJ cec-
cud — 24 qaca,

MIPOMEIKYTOUHAs aTTecTanus (MOAroTOBKa K ¢laue dK3aMeHa, KOHCY/IbTAIliU M SK3aMEH)
— 24 gaca.

OOBEM KOHTaKTHOH pabOTHI 00YYAIOIIErocs ¢ MperoaBaTeieM (3aHsATHS JEKIMOHHOTO THIIA,
NpaKTUYECKHUEe 3aHATHI, KOHCYIIbTAINH, dk3aMeH) cocTaBisieT 102 gaca.



OO01mas Tpy10eMKOCTh TUCIUTUIMHBI COCTaBIsET 4 3a4€THBIX equHull, 144 akafeMHUECKHUX Jaca.

4. CopepxxaHue TUCHHMILVINHBI, CTPYKTYPHPOBAaHHOE N0 TeMaM (pa3aejiaM) ¢ yKa3aHHeM OT-

BeJIEHHOI0 HA HUX KOJIMYECTBA AaKaJeMHUYECKHUX YaCOB ¥ BUI0B Y4eOHbIX 3aHATHI.

YerBEpPTHIN ceMecTpP

Ne
n/

Paznen
JTUCIUILTHHBI

Heneas ceMecTpa

Buabl yueonoi padoTsl, BKJIOYAsE CAMOCTOATEb-
HYIO pa0doTy CTYA€HTOB U TPYA0EMKOCTH (B yacax)

Bcer

AyautopHble
Jacsl

Jlexuun
[IpakTuueckue
3aHATHS

Cawm. pabota BO Bpems 3a-

HATHH (He BKJIIOYas Iie-

pHuoz ceccrn)

Cam. paboTa BO Bpemst

UA

KoucyabTanuu nepen 3K3aMeHOM
(uacoB)

IIpoMe:kyTOUHASI ATTECTAIINS
(B yacax)

2

(651
(o]

~

o8] IIPOMEXKYTOYHOU aTTeCTA-

[y
o

DeMeHTHI 001Iei TeOpHH.
Mertop! pemeHns ypaBHe-
HUH IepBOTo Nopsaka. 3a-
naua Komm. Teopema I1u-

Kapa.

1-3

28

CucreMbl TUHEHHBIX YpaBHE-
Hui nnepeoro nopsiaka. op-
myna JInyBuins. MaTtpuunas
9KCIOHEHTA.

4-5

16

JIuneiinble ypaBHEHUSA N -TO
nopsjka. JIuHeliHele ypaBHe-
HUSI C TIOCTOSIHHBIMU KO3 (-
(unEeHTaMH.

16

ABTOHOMHBIE CUCTEMBI. e~
MEHTHI TEOPUH YCTOHIUBO-
ctu. MccnenoBanue ycrouu-
BOCTH TIO TIEPBOMY ITPHOIIH-
JKEHHIO.

8-10

22

3J1IeMEHTHI aHAJIMTHYECKOM
TEOPHH JTMHEHHBIX ypaBHE-
HUM BTOPOTO NOPSJIKA.

11-12

14

Kpaessie 3agaun 151 TuHE-
HBIX ypaBHeHU. OyHKIUA
I'puna. 3agaga lltypma —
JImyBumnms. Teopema Crek-
JIOBa.

13-16

24

IIpomexyTouyHas aTTecTanus

(Ox3amen)

17

24

18

Bcero

144

32 64

24

18

IIporpaMmma 1 0CHOBHOeE cojepxxkaHue Jekuuii (32 yaca)

Pasznea 1. diemenThI 00111eH Teopuu (6 4acoB)
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3anavya Komm /s ypaBHEHHMI U cHCTEM MEPBOro MOpsiiKa, MPEACTaBICHHBIX B HOpMalIbHOU (hopme.
Teopema Ileano. Teopema [Irkapa 0 JOKaJIbHOM CYIIECTBOBAHUU U €IMHCTBEHHOCTH PELICHUS 3a1a4U
Komm. I[onstue oOuiero pemenus. Teopema 0 CyliecTBOBAaHUU €IMHCTBEHHOTO HEIMPOJIOJIKAEMOTO
pelicHus. TeopeMa O IIOKMJAaHWM KOMIIAKTa. FH&I[KOCTB peuicHusd, 3aBUCHUMOCTb PCHICHUA OT
HAYaJbHBIX JAHHBIX U apaMeTPOB.

Pasznen 2. Cucrembl JiuHeliHbIX qu(depeHIIHaIbHBIX YPABHEHUI EePBOTo nopsijaka (4 yaca)

Teopema cymiecTBOBaHUSA U €IMHCTBEHHOCTH pemieHus 3aaaun Komm s JTMHEHHBIX OJHOPOAHBIX
cucreM. JIuHeiiHas 3aBUCUMOCTb BEKTOp — (GyHKUMH. JIMHEHOe MPOCTPAHCTBO pPEHICHUH JTMHEHHON
OJIHOPOJHON cucTeMbl AuQdepeHrnaIbHbIX ypaBHEHUH U ero 6asuc. DyHIamMeHTalbHaAs MaTpuia
pewennit. @opmyina JlnyBuis. [Ipunuun cynepno3uuuu. MeTo1 Bapualuy MOCTOSHHBIX JJISL PELIEHUS
HEOJIHOPOJAHON CHCTeMbl JHMHEWHBIX aupdepeHnanbHbIX ypaBHEeHUH. Teopema O HempepbhIBHOU
3aBUCUMOCTH pemleHus 3anadu Komm oT mapamMeTrpoB M HadalbHBIX JaHHBIX. PellleHHMe JIMHEWHBIX
cucteMm auddepeHunanbHbIX ypaBHEHUH ¢ MOCTOSHHBIME KoddduimeHTaMu. MaTpuuHas SKCIIOHEHTa
U ee CBOMCTBA.

Pa3nen 3. Jluneiinbie nupepennuaibHble ypaBHeHHs POU3BOJILHOI0 nMopsiaka (4 yaca)

CaenieHue IMHENHOTO YPaBHEHNUS N—TO NOPSAJKA K CUCTEME N JIMHEHHBIX YPABHEHUH [IEPBOTO MOPSAIKA.
Teopema cyiecTBOBaHMsSI M €IMHCTBEHHOCTU pemieHus 3anaun Komm. Omnpepenutens Bponckoro.
®opmyna JInyBusia 115 ypaBHEHUs n—To nopsaka. JInHelinas He3aBUCUMOCTh (DYHKLIMI Ha HHTEpBAJIE.
[TpocTpaHCTBO pelIeHUu OAHOPOTHOTO ypaBHEHHS W ero Oasuc. [locTtpoenue (yHIaMEHTAIBHON
CHCTEMBl pEIICHUH IS ypaBHEHHUS M -TO TOPsAKAa C MOCTOSHHBIMH Kod(dduumenramu. DyHKunm
Yr(t, A4, 45, ...,4) m ux cBoiicTBa. BplpakeHHMe MaTpPUYHONH HKCHOHEHTHI uepe3 (QYHKUUHU
Vi (t, A4, 15, ..., Ar). HepaBernctBo I'enbdanga — [lumora.

Pa3nesa 4. ABTOHOMHBIE CHCTEMBbI. JJIEMEHTBI TEOPHH YCTOHYHUBOCTH (6 4acoB)

da3oBble TPACKTOPUM AaBTOHOMHOW CHCTEMbl W HX CcBoicTBa. Kiaccudukanus TpaeKTOpU.
Knaccudukanms Touek mokost aBTOHOMHBIX CUCTEM. Y CTOMUMBOCTD 110 JISTTYHOBY U aCUMITOTHYECKAs
yCTOWUMBOCTh. KpuTepuili yCTOWYMBOCTH M aCUMITOTUYECKOM YCTOMYMBOCTH HYJIEBOTO PEIICHHS
MPOU3BOJIBHON OJHOPOJHOM JIMHEMHOM CHCTEMBI M JIMHEWHOM CHCTEMBI C MOCTOSHHBIMH
kodpdunmentamu. Teopembl JlsmyHoBa 00 YCTOWYMBOCTM M aCHMMTOTHYECKOW YCTONYMBOCTH
HyneBoro peweHus. Teopema YeraeBa. MccnenoBanue ycTOMUMBOCTH MO MEPBOMY NPUOIMKEHUIO,
MAaTpUYHOE ypaBHEHUE JIsAmmyHoBA.

Pa3nes 5. DiieMeHTHI aHATUTHYECKOH TeOPHH JHHEHHBIX (] depeHIHATbHBIX YPABHECHU T
BTOPOro nopsiaka (4 yaca)

Teopema cymiecTBOBaHHS M €AMHCTBEHHOCTH AHAIMTHYECKOro pemeHus 3agaun Komm. Pemenue
yYpaBHEHMH C TIOMOLIBIO CTENEHHBIX psAnoB. Perymsapuele ocoOble Touku. IlocTpoenue
(GyHIlaMEHTaJIbHON CHUCTEMBl PEIIECHUI B OKPECTHOCTU PETrYyJIspHONH 0co00il TOukH. YpaBHEHHE
Jlexxannpa u ¢ynkuuu Jlexannpa. YpaBuenue beccens u ¢ynxnum beccens. Hymu pemenmit
OJIHOPOJIHBIX JIMHENHBIX ypaBHEHUI BTOpOro nopsaka. Teopema lltypma u ee cnencraus.

Paspnen 6. Kpaessble 3aqaum 1uis JIMHeHbIX ypaBHeHni. 3ana4ya [lItypma — JluyBuiiis
(8 yacoB)

Kpaesble 3amaun a1 muHEHHbIX nuddepeHnuanbHbix oneparopoB. Oynkuus ['puHa KpaeBoil 3agauun
Uil TMHEWHOTro nuddepeHuanpHoro oneparopa. Teopema o cymectBoBaHuu ¢GyHKIuu [prHa B
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cillyyae HEBBIpOKJeHHOro omeparopa. Omeparop Ilrypma — JIMyBWIIS: CHUMMETPUYHOCTD,
nocrpoenue GpyHkuuu ['puHa B HEBBIPOXKACHHOM cilydae. PazmepHocTh sinpa onepatopa Lltypma —
JlmyBumnsa. CrpykTypa pemieHuss W HEoOXOAMMOE YCJIOBHE OIHO3HAYHOM pa3pelrMocTd B
BBIpOKACHHOM ciy4dae. 3amada typma — JlmyBwina. Teopema o cnektpe omeparopa llltypma —
JlmyBusuisi:  BEIIECTBEHHOCTb,  MPOCTOTA,  IMOJYOTPAHUYEHHOCTh  COOCTBEHHBIX  3HAYEHUH,
OpPTOTOHAJILHOCTh COOCTBEHHBIX (yHKIMHA. Teopema CrekinoBa. 3amaya [typma — JlmyBwmisa st
TuHEHHOTO uQdepeHInaIbHOT0 YpaBHEHUs BTOPOTO MOpsiaka oOmiero Buaa. Kpaesble 3amaud U
cnienuaabHble PYHKIIMU MaTeMaTH4YecKoi ¢pusuku. Paznoxxenus B psanbl ypre — beccens u dypre —
Jlexxannpa.

IMporpaMmma npakTH4eckux 3ansiTuii (64 yaca)

1. VYpaBHeHuss ¢ pa3genslomuUMUCT mepeMeHHbIMHU. [loHsTHe pemeHus audQepeHInanbHOTO
ypaBHeHus. 3agada Komm. O61ee pereHue.

2. OnHOpO/IHbIE YPAaBHEHHS.

3. JIuneliHble ypaBHEHMsI IEPBOTO Nopsiika. MeTo Bapualiy NOCTOSIHHBIX. Y paBHeHUE bepHyiu.

4. @usnueckue u reomerpuueckue 3anaun. Cocrarienue nuddepeHIaaIbHbIX YPaBHEHHH.

5. YpaBHeHus B NOJIHBIX AUDPepeHnnanax, UHTErpupyoIui MHOKHUTEb.

6. 3agauu Ko a1 ypaBHeHMsI IEPBOIO MOPsIIKa, HOPMaJIbHOM CUCTEMbI YpaBHEHUH IIEPBOTO NOPSIKA
U ypaBHEHUS BbICOKOro nopsijika. Teopema [Iukapa. Meron nocineoBaTesbHbIX TPUOIKEHUH.

7. YpaBHEHHUs], HE pa3pelIeHHbIE OTHOCUTEIBHO IPOU3BOIHON. BBenenue napamerpa.

8. YpaBHeHus, AONyCKAIOLIME TOHMKEHNE TIOPAAKA.

9. Konmponvnas paboma.

10. OnHOponHBIE JHMHEHHBIE YpPaBHEHUS C IOCTOSHHBIMU Kod(pduuueHTamu. DyHAaMeHTaIbHas
CUCTEMA PELICHUM.

11. HeoHOpoJHBIE TUHEHHBIE YpAaBHEHUS C MOCTOSHHBIMU K03 duimenTaMu. MeToJ; KOMIUIEKCHBIX
aMIUIATY .

12. YpaBHenue Diinepa. JIuneitHoe ypaBHeHue Dinepa.

13, 14. CucreMbl JIMHEWHBIX ypaBHEHUH C MOCTOSHHBIMU Kod(pduuueHtamu. DyHAamMeHTaIbHas
MaTtpuna. Meroz Bapuanuu nocTosiHHbIX. Onpenenurens BpoHckoro.

15. Marpuunas skcrioHeHTa. Oyukuuu Yy (t, A1, 15, ..., A).

16. Meroxa Manoro napamerpa.

17. Konmponvnas paboma.

18. Tpaekropun cUCTEMBI YpaBHEHUI BTOPOTO MOPSAIKA.

19. Henuneitnsle cuctemsl. [lepBble HHTErpaibl.

20. ABTOHOMHBIE CUCTEMBI U UX TPAEKTOPHH.

21. YcroiunBocts 1o JIsnyHoBy. MccnenoBanue yCTOMUYMBOCTH MOJIOKEHHSI PABHOBECUSI aBTOHOMHOM
CHCTEMBI TI0 IEPBOMY MPUOIMKEHUIO.

22. UccnenoBaHue yCTOMYMBOCTH MTOJIOKEHUST PABHOBECUSI aBTOHOMHOM CUCTEMBI C IIOMONIBIO ITEPBBIX
MHTErpajoB U GpyHKuuu JlsmyHoBa.

23. Koumponvhas paboma.

24. Jluneiinple ypaBHEHHUs C TepeMeHHbIMU K03 dunmenramu. @opmyna JlnyBums.

25. Pemienue ypaBHEHHMH € MOMOINBIO CTENEHHBIX psAAoB. IlocTpoeHne QpyHIaMeHTaIbHOM CHUCTEMBI
pelLIeHHi TMHEHHBIX YpaBHEHUH BTOPOTO MOPSI/IKa B OKPECTHOCTU PETYIISIPHONA 0c000# TOUKH

26. Teopema cpaBuenus (IlItypma). Konebmromuecs perneHusl.

27, 28. KpaeBsble 3a7auu 1Isl TUHEWHBIX T depeHINaTbHBIX YPaBHEHUH BTOPOTO MOPsiIKA. Y CIIOBUS
paspeminMoctu. MHTerpaiabHOe MpeacTaBieHue perieHust KpaeBod 3amaun. Iloctpoenue dyHKIMN
I'puna.

29. 3agava lItypma — JInyBuiisi. CoOCTBEHHBIE 3HAYCHHS, COOCTBEHHBIC ()YHKIIUA M UX CBOWCTBA.
Teopema CtexiioBa 0 pa3iokKEeHUHU B P 10 COOCTBEHHBIM (DYHKITHSIM.



30, 31. ®ynkuuu beccens n Jlexannpa, ux ocHoBHbIE cBolcTBa. Pasnoxenus B psiabl @ypbe — beccens
u @ypre — Jlexanapa.
32. Koumponvhas paboma.

CamMocTosiTe/IbHAsI padoTa cTyaeHToB (62 Yaca)

[Tepeuens 3anstuii Ha CPC O6bewm,
yac
IToaroToBKa K MPAaKTUYECKUM 3aHATHSIM 16
[ToaroToBka K KOHTPOJIBHBIM paboTaM 12
[ToxaroroBka K crade 3aIaHuid 16
IToaroToBKa K 3K3aMeHY 18

5. Ilepeuenb yueOHOIi TuTEpATYPHI.

1. C. K. TomynoB. OObikHOBeHHBIE Au(QepeHInanbHbIe ypaBHEHHS C  MOCTOSHHBIMU
ko3 unmenTamMu: yyeOHOE MocoOHe: [ CTYACHTOB M aCHHPAHTOB MEXaHWKO-MaTeMaTHYECKHX,
¢dusnveckux U GU3NKO-TEXHHUECKUX (PaKyinbTeTOB yHHUBepcuTeToB]: B 2 T. / HoBocuOupck: M3a-Bo
HoBocu®. yn-ta, T.1: Kpaessie 3amaun. — 1994. - 263 c. (306 k3.).

2. JI. D. Dubcromnsil. JuddepeHnmanbable ypaBHCHUS W BapHAIIMOHHOE WCYHCICHUE: YICOHHK IS
¢u3nyeckux U (U3MKO-MaTeMaTHyecKuX (pakylnbTeTOB YHUBEpCUTETOB / 5-e u3a. - MockBa: YPCC,
2002. - 319 c. (94 x3.).

3. W. T'. IlerpoBckuii. JIekiuu no Teopur 0OBIKHOBEHHBIX U (hepeHIHaTbHBIX YPaBHEHUH: yUeOHUK
UL CTYACHTOB MEXaHHWKO-MaTeMaTHYeCKHX CHelHalbHOCTeH yHUBepcuTeToB / mox pea. Al
Mpikuca, O.A. OneitHuk. - 7-e u3., uctp. - Mocksa: M3a-so MI'Y, 1984. - 295 c. (331 ak3.).

4. Tontpsarun JI. C. O0bikHOBeHHBIE U] PepeHnanbable ypaBHeHus. M.: Hayka, 1974

6. IlepeyeHb yueOHO-METOAMYECKMX MATEPHAJIOB M0 CAMOCTOSITEILHOI padoTe
o0yvyaruuxcs.

CamocrosiTenbHast paboTa CTY/IEHTOB MOAIEPKUBACTCS CASAYIOIIMMHI Y4eOHBIMHU TTOCOOUSIMU:

5. E. Il. Bonokutun, B. M. Uepecus. HTerpupyromnie MHOKUTENIN U UHTETPaibl OOBIKHOBEHHBIX
Qg depeHIMaTbHBIX YpaBHEHUH MEpBOro Mopsiika: yuebHoe mocodue: [t CTyJeHTOB By30B] /; M-Bo
oOpaszoBanus u Hayku P®, HoBocuO. roc. yu-1, ®us. dax., Kag. Beicur. marematuku. - HoBocubupck:
Penakmonno-uznarensckuit nentp HI'Y, 2016. - 76 c. (70 3k3.).

6. M. B. KopobkoB. ®ynkmuu JIsmyHoBa: yaeOHOe mocodue: [ CTyAeHTOB 2 Kypca Pu3nueckoro
¢dakynsrera HI'V] / ®enep. arentcTBo 1o odpazosanuto, HoBocu6. roc. yH-1, ®us. dax. -
HoBocubupck: Penakmmonno-uznarensckuii meHtp HI'Y, 2008. - 46 ¢. (103 7k3.).

7. IlepeuyeHb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH «AHTEpHETY,
HEe00XO0AUMBIX /1JIs1 0CBOCHMS IV CHUILIHHBI.

7.1 Pecypcel cemu Hnmepnem
J1Jis OCBOCHUS TUCIUTUTMHBI UCIIOJIB3YIOTCS CIEIYIOIINE PECYPCHI:
- aJeKTpoHHAas nHpopMaImoHHO-00pa3oBaTenbHas cpena HI'Y (OUOC);
- 00pazoBaTeNbHbIC HHTEPHET-TIOPTAIIBI,



- nH(POPMAIIMOHHO-TEJICKOMMYHUKAIIMOHHAS ceTh VIHTepHET.

7.2 Coepemennvle npogheccuonaivHvle 6a3vt OAHHBIX
He ucnonb3yrores.

8. Ilepeuenb nHGOPMALHOHHBIX TEXHOJIOTHIi, HCIOJIb3yEeMbIX IIPH OCYLLIECTBIECHUHN
o0pa30BaTe/IbHOIO Npouecca nNo JUCHUIINHE.

8.1 [lepeyenb MporpaMMHOro odecredeHust
Jis  obecrnieueHuss pealM3aliii  JAUCHUIUIMHBI  UCIOJB3YETCS  CTAaHAAPTHBIA  KOMILJIEKT
nporpammuoro ob6ecnedenus: (I10), Brkmrowaromuid peryiasipHo oOHoOBIsieMoe JuiieH3noHHoe [10
Windows u MS Office.
Hcnonb3oBaHue  CHEMUANM3UPOBAHHOTO  MPOTPAMMHOIO  oOecrneueHuss Ui  H3ydyeHus
JTUCHUTIIUHBI HE TpeOyeTcs.

8.2 UndopMmaniuoHHbIe CIPABOYHbIE CHCTEMBI
He ucnons3yrorcs.

9. MarepuajbHO-TEXHHYecKas 0a3a, HeOOXoAMMAs ISl OCYIIECTBJIEHNSI 00Pa30BaTEIbHOIO
npoiecca mo JUCHHIIHHE.

st peanmzanuu ucuioinabl «nddepeHnnanbabie ypaBHEHUS» UCTIOIB3YIOTCS CIeIHaIbHbIC
IIOMEILEHUS:

1. Y4eOHble aynuTopuu AJis NPOBEACHUS 3aHATUH JIEKIIMOHHOTO TUIIA, IPAKTUYECKUX 3aHITUH,
KypCOBOT'O IPOEKTUPOBAHUS (BBIOIHEHUS KyPCOBBIX pa0OT), TPYNIOBBIX U MHIMBUAYAIbHBIX
KOHCYJIbTAIIUH, TEKYIETO KOHTPOJIS, IPOMEXYTOYHOM U UTONOBOM aTTECTALIAH.

2. [TomerieHus 1715t caMOCTOSITEIbHON pabOThl 00YyJarOLIHXCS.

VY4eOHble ayAUTOPUM YKOMIUIEKTOBaHbI CIELHUAIN3UPOBAHHON MeOeIbl0 M TEXHUYECKUMU
CpeAcTBaMU O00Y4EHUs, CIYXKAIUMHU JUI IpecTaBIeHus yueOHol nHdopMay 60IbIIONH ayAUTOPUH.

[Tomemienus 115 caMOCTOATENbHOM pabOThI 00YUarOIIMXCSl OCHAIIEHB! KOMITBIOTEPHOM TEXHUKON
C BO3MOXHOCTBbIO TOJKTIOUeHUs K cetu "VHTepHer" M olecrnedeHHeM J0CTyna B 3JIEKTPOHHYIO
nH(popManmoHHO-00pa3oBaTebHYI0 cpeny HI'Y.

MarepuanbHO-TEXHHUECKOE obOecreueHre o0pa3zoBaTeIbHOro mpolecca MO JUCHUIUIMHE IS
00yyaroluUXCcsl U3 YUCIIA JIUI] C OTPaHUYEHHBIMUA BO3MOXKHOCTSIMU 37I0POBbsI OCYILIECTBIISIETCS COTIaCHO
«[Topsiaky opraHu3zalM M OCYLIECTBICHHsS 0Opa30BaTENbHON JEATENBHOCTH MO 00pa3oBaTeIbHBIM
MporpaMMam JijIsl UHBAJIUAOB U JIMI] C OTPAaHUYEHHBIMUA BO3MOKHOCTSIMH 3710poBbsi B HoBOCHOMpCKOM
roCyJ1lapCTBEHHOM YHHUBEPCUTETEY.

10. OueHouHbIe cpeaCTBA 1Js MPOBEAEHUs TEKYIEro KOHTPOJISA YCIeBAEMOCTH H
NPOMEKYTOYHOM aTTeCTALMH MO0 AMCUMILINHE,

10.1 Iopsiiok npoBeAeHHS TEKYLEI0 KOHTPOJISA YCIIEBAEMOCTH U IIPOMEKYTOYHOM
aTTecTalMy 110 JUCHHUILINHE

Texyuwiuit KOHmMpPOb ycneeaemocmu
Texymuit KOHTPOJIb YCIIEBAEMOCTHU CTYJEHTa NMPeAyCMaTPUBAET HAIMYUE CIEAYIOMUX GopM
KOHTPOJISI, B XOJI€ KOTOPBIX 0Oydaromnuecss HabuparoT Oaibl, yYUThIBAEMbIE 3aTEM MPU IPOBEICHUH
MPOMEKYTOUHOM aTTECTALUHU:
1) cmaya MpenojaBareyilo  3afad M3 4YeTbIpeX MECAYHBIX 3aJaHui  (3agaHui s
CaMOCTOATENIbHOTO pemenus) ¢ 1 mo 16 Hexmenu cemecTpa (TEPMUH «CIATh 3aJady» O3HAdaeT
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oOBsiCHEHHEe Xo/aa €€ pemeHUs U TpU HEeoOXOJUMOCTH OTBETHl HA JOMOJHUTEIbHBIC BOMPOCHI
MpernoaBaTeis);

2) BBINOJIHCHUE YETHIPEX KOHTPOJIBHBIX padoT;

3) MakcHMMaIbHOE KOJIMYECTBO OALIOB 32 MECAYHOEC 3aaHne, CIaHHOE B CPOK, paBHO 50 Oaiutam,
3a KOHTPOJIbHYIO paboty — 50 OamnoB. Takum oOpa3oMm, oOydaromuiicss MOXeT moayduts a0 100
OaJIJIOB IO KaXK/I0M TeMe, 4TO B cymMme cocTaBisieT 10 400 6aioB 3a cemectp.

B Tedenne cemecTpa mpoOBOAUTCS MPUEM BBITTOJHEHHBIX 00y4aIOIIMMCS 3aIaHHI1/3a/1a4 B
otBeaeHHOE BpeMs. [IpumMepsl 3aganuii/3anayd npuseaeHs B 1m.10.3. TepMmuH «caaTh 3a1anue/3aaaqy»
O3Ha4YaeT OOBSICHEHHE X0/a €€ PEIICHUS U TPU HEOOXOIMMOCTH OTBETHI HA JTOTIOTHUTEIBHBIC BOTIPOCHI
MpernojiaBaTeiei.

[Tpumeps! 3aaHuil 1 KOHTPOIBHBIX pabOT mpuBeAeHBI B 11. 10.3.

Ilpomesicymounas ammecmayusn
OcBoeHNe KOMIIETEHIIMI OLIEHMBAETCS COTIACHO IIKAJIE OLEHKH YPOBHSA CPOPMHUPOBAHHOCTH
koMmueTeHMH. [lonoxxnTenbHas oneHKa o JUCLUILIMHE BBICTABIIETCA B TOM CIIy4dae, €CIH 3asBJICHHAs
komnereHiust OIIK-1 copmmpoBana He HmKEe MOPOroBoro ypoBHs. BreBog 00 ypoBHe
c(OPMHUPOBAHHOCTU KOMIIETEHLIUU IPUHUMAETCS [IPETI01aBaTeNEM.

HpOMe)Ky'TOIIHaH aTTeCTanus 110 U”TOraM CEMECTpPa IIPOBOAUTCS B Q)OpMC YCTHOI'O 9K3aMCHaA. HpI/I
HpOMe)KYTOHHOf/'I aTTeCTallu YUYUTBIBAIOTCA HWTOI'M TCKYIICTO KOHTPOJA YCIICBACMOCTH! 63,.]1.]11)1,
Ha6paHHBIe Ha 3K3aMCHEC, CYMMUPYIOTCH C 68.J'IJ18.MI/I, IMMOJIY4YCHHBIMU 3a pa60Ty B CCMCCTpC.

buner comepxut aBa Teopermueckux Bompoca. Ha moarorosky oreera mo Omiery orBoautcs 60
MuHyT. [lpm moOAroTOBKE OTBETa HE pa3peliaeTcs MUCIONb30BaTh JIUTEPATypy U Apyrue
BCIIOMOTaTeNIbHbIE CPE/ICTBA, @ TAKXKE OOLIATHCS C IPYTMMHU CTYIEHTaMHU.

OrtBer Ha KaXKIbIi U3 TCOPETUUCCKUX BOIIPOCOB OLICHUBACTCH I10 CICAYIOINIUM KPUTCPUSAM:

— ecli 00yUaroIUIACs TPaBUIILHO CHOPMYITUPOBAI BCE ONPECICHHS U TEOPEMBI U3 BOIIpoca Ousiera,
mpuBEN J0Ka3aTeNbCTBO TEOPEMBbI M3 Bompoca Ouiera, 0o00CHOBad MPeoOpa3oBaHMs, CChIIASICh Ha
COOTBETCTBYIOIIIME TEOPEMBI, W B Ipolecce Oeceapl C IMpernojaBaTesieM CBOOOJHO OTBEYaeT Ha
COIYTCTBYIOIIIME JIONOJHUTENbHBIE BOMPOCH MO TeMe Ouiera, emy Hauuciasercss 100 6amioB 3a oquH
BOIIPOC;

— eclii 00yyaroMiics MPaBUIILHO c(hOpMyTHPOBAIl BCE ONPEACTICHHS U TEOPEMBI U3 BOIIpoca OuiieTa,
npuBENT JIOKA3aTeIbCTBO TEOPEMBI, HO B JOKa3aTeJbCTBE WMEIOTCS HEHOYETHl (TIPOITyIIEHBI
npeoOpa3oBaHus, HE IaHbl CCBUIKM Ha TEOPEMBI M CBOMCTBA) WM CTYACHT 3aTPyIHSACTCS IPU OTBETE Ha
JIOTIOJIHUTENBHBIE BOMPOCHI IO 00Cy)KaaeMoi Teme, eMy Hauucisiercs 50 6alioB 3a BOIIPOC;

— ecly 00yJaroIuiics MpaBUIBHO chOPMYTUPOBAI BCE ONPEIEICHUS U TEOPEMBI U3 BoIlpoca Ouiera
M COIYTCTBYIOIINX JOMOJHUTEIHHBIX BOIPOCOB, HO HE TPUBEN J0KA3aTEIECTBO TEOPEMBI U3 BOIIPOCA
Ounera, eMy Hauucisercs 10 Oansos;

— ecnu oOydamommuiics He cOOpMyIUpOBaN OMNpeNeieHUE WIM TeopeMy U3 Ouiera Wiu
JIOTIOJTHUTEIHHOTO BOMIPOCA, €MY CTaBUTCS OlEHKA «HEYIOBIETBOpUTENbHOY» (komrieTeHIust OITK-1 He
chopMupoBaHa).

[Tpu ycrienrHoM MpOX0KASHUHN MPOMEKYTOYHON aTTeCTalluy 00y4JaIONIHIiCs MOXKET HaOpaTh 10
600 6aI0B, KOTOPBIE KOHBEPTHPYIOTCS B OIIEHKY CJIEAYIOMNUM 00pa3oMm:

OLICHKA «yJIOBJICTBOPUTEIHHO» (TOPOTOBBIN ypoBeHb ocBoeHHs kKommeTeHu OITK-1)— ot 300 o 399
0asioB

OLICHKA «XOpoI1110» (0a30BbIi ypoBeHb 0cBocHUs KommeTeHiu OITK-1) — ot 400 10 499 Gamios

OLIEHKA «OTJIHUYHOY (MMPOABHHYTHIN ypoBeHb ocBoeHus KoMmeTeHnuu OITK-1) — ot 500 mo 600 GaioB
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CooTBeTCTBHE HHIUKATOPOB M PE3yJIbTATOB 0CBOCHUSA JUCHUILIMHBI

Taomuua 10.1

Pe3yabTaTr 00yyeHus no

HNunukaro
A p JTUCIHHUILINHE

OuneHouHbIe CpeCcTBa

OIIK-1.1. [IpumensieT mate-
MAaTUYECKHI anmapar, Teope-
TUYECKHUE U METOJI0JIOTHYe-
CKHE€ OCHOBBI MaTeMaTH4e-
CKUX JUCUHUIUIAH JIJIs pelie-
HUS po(hecCHOHANBHBIX 3a-
a4 B 00acTv PU3MKU U
CMEXHBIX C HEeH 00JacTsX.

3HaTh KJIACCHUECKHE TEOPEMBI O
CYIIECTBOBaHHH, €IMHCTBEHHO-
CTU ¥ YCTOMYUBOCTHU PELICHUN
OOBIKHOBEHHBIX ] depeHnanb-
HBIX YpaBHEHH, TOCTAHOBKY
KpaeBbIX 33j1a4 ISl HUX U TeO-
peMbl 00 UX pa3pelIMMOCTH.

[TpoBepka 3a1a4 must
CaMOCTOSTENILHOTO PEIICHHUS,
HPOBE/ICHUE KOHTPOJIBHBIX
paboT, 3K3aMeH B yCTHOU

dbopwme.

OIIK -1.2. Ucnonb3yeT Teo-
pPETHYECKHE OCHOBBI 0a30BBIX
pa3aenoB MaTeMaTHYECKUX U
€CTECTBEHHOHAYYHBIX JAHCIIH-
IUIMH [P pelieHny npodec-
CHOHAJIBHBIX 3a/1a4 B 00J1aCTH
(GU3MKN ¥ CMEXHBIX C HEH
o0acTsx.

ITIpoBepka 3amay st
CaMOCTOSITENILHOTO PEeIICHHUS,
MMPOBCACHNEC KOHTPOJIbHBIX
paboT, SK3aMeH B YCTHOU

dbopwme.

YMeTh periath KpaeBble 3a/1a4u
JUISL IMHEWHBIX Tu(depeHInab-
HBIX YPaBHEHUH BTOPOTO I10-
psaKa.

3HaTh OCHOBHBIE TUIIBI
OOBIKHOBEHHBIX

T depeHIMaIbHbIX YpaBHEHUH,
B YaCTHOCTH, JIMHCHHBIX
YpaBHEHHH U CHCTEM JUIs
npenoaaBaHus GU3NKO-
MaTeMaTHYeCKUX JUCLUIUIMH B
CPEIHHX CIIEIUAIBHBIX YIeOHBIX
3aBEJICHUSX.

OIIK-1.4 Vicnons3yer Tep-
MUHOJIOTHIO M TTOHSITUHHBIN
anmapat 0a30BbIX (pU3HKO-
MaTeMaTUUECCKHX JUCIIH-
IUIVH.

[TpoBepka 3agau ams
CaMOCTOSITEIIFHOTO PELICHHUS,
MPOBE/IEHUE KOHTPOJIbHBIX
paboT, SK3aMeH B YCTHOU

dopme.

10.2. Onucanue KpUTEPUEB M MIKAJ OLEHUBAHUA HHAMKATOPOB JOCTHKEHHUS Pe3yJIbTATOB
o0y4enus1 no AucuumHe «/IAuddepenunanbubie ypaBHeHH».

Tabmauua 10.2

Kpurepu Tnanmpyembic YpoBeHb 0CBOCHHS KOMIIETCHIIUU
u
€3yJIbTaThl 00yUeHHs
OIIEHUBA pesy i
(mokazatenu o . o
HUA He IToporossrit baszoBbiit IIponBuHyTHIN
pe3ynbTa JIOCTHIEHTIT chopMHUpOBaH YpOBEHb YPOBEHB YpOBEHb
3aJJaHHOTO YPOBHS
TOB yp (0 6aoB) (3 6amna) (4 6anna) (5 6ayoB)
OCBOCHHSA
00y4eHH N
o KOMIIETCHIIHH)
1 2 3 4 5 6
YpoBeHb Hemonctpupy | YpoBeHb 3HaHMIA YpoBeHb 3HaHMIA
Homora 3HaHUH HUXeE et o0me COOTBETCTBYET COOTBETCTBYET
— OIIK 1.1 MUHHMMAaJIbHbIX 3HaHUsA Iporpamme Iporpamme
TpeboBaHuil. 0a30BBIX MOJTOTOBKH IO MOJTOTOBKH O
HmeroT mecTo MOHATHH MO TeMam/paszaenam TemMam/pazaenam
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rpyOble TeMam/pasien | AMCHUIUTHHBL JUCLUIIIHHBL.
OIINOKH. am JHormyckaercst CBo0OOIHO 1
JUCLUIUIMHBL. | HECKOJBKO apryMEHTHPOBaHH
Homyckaercss | HerpyOBIx/ 0 OTBEYACT Ha
3HAYNTEIBHOE | HECYIIECTBEHHBIX JOTIOTHUTEbHBIE
KOJIMYECTBO ommbok. He BOTIPOCHI.
HETPYOBIX OTBEYaeT Ha
OIIHNOOK. JIOTIOJTHUTENbHBIE
BOIIPOCHI.
OtcyTtcTBHE [Mponemonctp | IIpomemonctpupoB | IIpogemoncTpupo
MHUHUMAaJIBHBIX MPOBaHbI aHbI BCE OCHOBHBIC | BaHbI BCE
YMEHUH. YaCTHYHO yMeHwus1. PereHs OCHOBHBIE
He ymeer OCHOBHBIE BCE OCHOBHBIE yMmeHwus. PereHs
pemats YMEHHUSL. 3aJaHusl ¢ BCE OCHOBHBIE
Hannane
ymeHii OIIK 1.2 CTaHJapTHHIE Pemenst HETpyOBIMHU 3aaHuA B
3aga4d. FIMeroT | THIOBBIC OLIMOKaMH HJIH C MIOJTHOM 00BeMe
MecTo TpyObIe 3a7aqH. Hel0YEeTaMH. 6e3 HeJ0UETOB U
OIINOKH. JorrymeHst OIINOOK.
HEerpyOBIe
OIINOKH.
YpoBeHb Jemonctpupy | YpoBeHb 3HaAHUI YpoBeHb 3HaHUH
3HaHUW HUXKE eT o0ue COOTBETCTBYET COOTBETCTBYET
MHUHUMAJIBHBIX | 3HAHUS nporpamme nporpamme
TpeOOBaHUIA. 6a30BBIX MOATOTOBKH T10 MOATOTOBKH T10
He ymeer MOHATHH 1O TemMam/paszenam TeMam/paszesiam
pemaThb TeMam/paszien | JAUCHUILTHHBL JUCUUILTHHBI.
CTaH/IapTHbIC am Pemens! Bce Pemmenst Bce
Hanwnane 3a7a4M X JUCLUIUIMHBL. | OCHOBHBIC 33aHUSI | OCHOBHBIC
3Hauuii u | OIIK 1.4 TpeOOBaHMIA. Pemensr C HeTpyOBIMU 3a/1aHus B
yMeHHUH HmeroT MecTo THUIIOBBIC OLIMOKaMH HJIH C MIOJTHOM 00BeMe
rpyOble 3a7a4H. HeJl0YeTaMH. 6e3 HeJJ04EeTOB U
OIIMOKH. Jormyckaercs OIMOOK.
3HAYUTEIbHOE CgobonHO 1
KOJINYECTBO apryMEHTHPOBaHH
HeTpyOBIX 0 OTBEYaeT Ha
OIHNOOK. JIOTIOJTHUTEIbHbIE
BOITPOCHL.

10.3. TunoBbie KOHTPOJILHBIC 321aHUS 1 MaTePHAJIbI,
Heo0XoauMbIe /151 OLleHKH pPe3y/JIbTATOB 00y4eHHUs

3aganus AJ5 caMOCTOSTEIbLHOI0 pPeUICHUA

3amanme 1
1. Pemmte yka3zaHHbIe HUXKE YpaBHEHUS niepBoro nopsaka. [lomyuute popmyny obiiero pemenus. s
KaXXa0oro ypaBHeHm{ YKa)KI/ITe O6J'IaCTI/I, B KOTOpI)IX BBITTOJIHCHBI YCJ'IOBI/IH TeOpeMBI CYHICCTBOBaHI/ISI 158
€IMHCTBEHHOCTH.

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

Jl1st ypaBHEHUH (6) U (2) HAPUCYUTE CEMENCTBA MHTETPATBHBIX KPUBBIX.

-Bx+ay
ax+By
Hapucyiite ceMeiicTBO HHTErpaJIbHBIX JTUHUNA. BrIACHUTE, HMEeT 11 ypaBHEHHE 0COObIE PEIICHUSI.

2. Pemire ypaBHEeHHE y = , TIepexXo/is K MOJSIPHBIM KoopauHaTaMm (0, ).

3. Hdokaxwure, uto ypaBHeHue y = ky + f(x), rne k € R, a f(x) — HemnpepbIBHAs MEPHOAMUYECKAs
(GYHKIIHS, IMEET OJIHO YAaCTHOE MEPUOANYCCKOE PEIICHUE C TeM ke nepuoaoM. HaiimuTe 310 perieHue.
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4. Pemure ypaBHEHHUE (2x3 + 4x%y + 2xy? + y?*)dx + (2x%y + 4xy? + 2y3 + x*)dy = 0,
HAiIs U1 HEero MHTErpUPYIOIIMI MHOKHUTEND BUAA U(X + V).

5. BBoas noaxondmui napameTp, pelmuTe ypaBHEHUs, HE pa3pelIeHHbIE OTHOCUTEIIBHO IIPOU3BOAHOM:

(@) x+' =y>@A+y?); (6)2xy'—y="In(1).
6. Mcnonp3ys napaMeTpuueckoe npescTaBieHre GyHKIMH, HaliauTe pemenne 3agadn Komu

0 -x*=1  y(0)=y(0)=y"(0)=0.
7. Haiimute pemenue x = x(t) ypaBHeHHS mX = f(x), ymoBierBopsiomiee yciuoBusM X(tp) =
Xo, X(ty) = vo. PaccMoTpuTe oTENBHO Cityuai, korna f(vy) = 0.

3aganue 2

1. Haiingure o0mue pemieHus HEOJHOPOIHBIX JIMHEHHBIX YPaBHEHUH W CHUCTEM, HCIIONB3YS METOX
BapHaIllK MOCTOSHHBIX WA METO]I KOMIUIEKCHBIX aMIUTUTY/I:
() ¥ —3x+2x =e' +sin2t;

. 2

Xx=—4x—-2y+ vl
5 . 3

y = 6x + 3y—et_1.
2. A o3HauaeT KBaJApaTHYIO MaTPUIly Nopsaka n, E 03HayaeT eMHUYHYIO MaTPUILy TOTO K€ pa3Mmepa.
(a) Haiiure «xoneunyio» dpopmyny mis e4t, ecnu A3 = A.
(0) Haiinute pemenne Y = Y (t) marpuunoit 3agaun Komu:

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

3. PaccMOTpUM B TpeXMEpHOM IPOCTPAHCTBE JIMHEHHBIN omeparop A, BEeKTOp Yy U BEKTOP-(PYHKIUIO
F(t), 3amanHble MATPULIAMU:

01 1 1 1
A=<1 0 1), Y0=(—1>, F(t)=<0).
2 2 1 0 et

Haiigure ¢yHnamentanbHyto Matpuily cucrembl Y = AY. Hanumure oOiee pelieHue CHCTEMBI.

Pemmte 3amauy Komm ¢ HawaneHBIM ycmoBueMm Y (0) = Y, 11 HeomHOpomHOM cucTemsl Y = AY +
EF(t).

4. IToctpoiite (a3oBbIit NOPTPET JMHAMUYECKON CUCTEMBI:
{56 =2(x-D-2)
y=y*-x*

5. Haiipure niepBble HHTETPAJIBI U PELIUTE CUCTEMBI YPABHEHUN:
2

X = —x*,
x4z T
(@) x(y2-z2) y(z2+x2)  z(x2+y?)’ ©®) |y —‘xy — 272,
7z = xz.
6. [Tycte pynakmm x = x(t, xg, Yo) B Y = Y(t, Xg, Vo) YIOBICTBOPSIOT ypaBHECHUSIM
¢ = t2, y
{xzy xy +y2 u ycnoBusim x (1) = x4, ¥(1) = y,. Haiiante nponsBoanyro ;Tx npu xg = 3, yo = 2.
= 0

3amanmne 3
1. Uccnenyiite Ha yCTOMYNBOCTB:
(a) pemrenne 3amaun Komm 2tx =t — x, x(1) = 1;
(0) pemenne 3anaun Koy aist cuCTeMbl
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xX=-3x+2y+2z+1, x(0) =0,
y=-3x—y+z+sint, y(0)=1
z=—-x+2y, z(0) = -1,

(B) meproOIUYECKOEe PEIICHUE YPABHEHHS X — X = COSt

2. Uccnenyiite Ha yCTOMYNBOCTD HYJIEBBIE PELLIEHUS CUCTEM:
x = —x+ e?ly, x = In(4y + e™3%),

(@) { y = =2y; (©) {y:Zy—1+3\/1—6X.

3 5

X =y>—x>,
(6){.
y=-x-y%

3. PCIHI/ITG HHHeﬁHBIe ypaBHeHI/ISI C HepeMeHHbIMI/I KO:‘)(b(bI/IHI/IeHTaMH:
(@ (* =1y +(x=3)y —y=0;

6) x2(1—x?)y " +2(x—x3)y — 2y =0;

(6) x%y" —2y = xsinx.

4. Jluddepenunansuplii oneparop aeiictByer mo mpasuiy L[y] = y” + A%y Ha nBaxasl Iiagkyro
¢ynkuuto y = y(x) Ha orpeske 0 < x < m. OrpanuumBas 0o0JacTb ONpeAeieHus oreparopa L
kpaesbiMu yeaosusmu y(0) = y'(7r) = 0, BBICHHTE, NPU KaKUX 3HAYEHMSX MapaMeTpa A JUis Hero
cyuiectByet ¢pyHkuus ['puHa, 1 HalauTe ee.

5. (a) BersicHuTe, py Kakux 3HAUYEHUSAX @ KpaeBas 3a/1adya
xy" —y' = f(x), ay(H)+y'(1)=0, y2)=0 paspemuMa He 11 11000 HenmpephIBHON
bynaknuu f(x), ¥ B KaXKIOM TaKOM CITydae YKaXHTE YCIOBHE Pa3peIInMOCTH.

(0) Haiinure Bce 3HaYeHUs apamerpa A, pu KOTOPBIX 3aaua
y' 4+ 22y =1, y(0) = y'(m) = 0 He uMeeT pemmeHus (CpaBHUTE ¢ 3a1a4eii 4).

6. Iycts L[y] = y". HaiimuTe nonuyio cucteMy co6CTBeHHBIX QYHKIMIA 3a1aun [lITypMa — JInyBuss
Lly] =y, y'(0)=y'(r) =0. Chopmympyiite Teopemy CTeknoBa Ais TaHHOTO CIydas.
Kak cBs3aHO pa3inokeHue 1o coOCTBEHHBIM (PYHKIUAM 3ToH 3anauu ¢ psjaamu Oypbe?

7. Haiinute coOcTBeHHbIe 3HaueHHMs U coOcTBeHHble (QyHkIMM 3amaun Ultypma — JlnyBumns ans
muddepentmansaoro onepatopa:  x2y =1y, y(1) =y(a)=0 (a>1).

ChopmynupyiiTe yciaoBHE OPTOTOHAIBHOCTH COOCTBEHHBIX (yHKIuW. Hamummre kod)uIiueHTsI
pas3noxeHus: YHKIUH B PsiJi IO COOCTBEHHBIM (DYHKIIHSIM.

3amanmne 4
1. Ykaxute ocoOble TOUKH YpaBHEHHSI B KOMIJIEKCHOM MJIOCKOCTH
2
2 d"w aw —
(z +1)dz2 +52dz+3w 0.

Haiinute ¢yHaaMeHTaNbHYIO CHUCTEMY pELIeHMH 3TOro YypaBHEHMs, COCTOSIIYI0 M3 (YHKIHH,

aHaTMTHYeCKUX B obsacTu |z| < 1. [Tokaxkute, 4TO ypaBHEHHE UMEET PElIeHnEe BUIa

wol_ 3. 1 35 1
T 23 2 25 24 27

[IponoikuTE 3TOT PAL U BBIACHUTE, ITPU KAKUX Z OH CXOJUTCS.
2. YkaxuTe 0coOble TOUKH YPaBHEHHsS B KOMITJIEKCHOM MJIOCKOCTH Z
2
24w 2 —
9z = (zc—=2)w =0.

Haiigure pemienust 3Toro ypaBHeHus1, BIpakaromuecs 00001EHHBIMU CTENICHHBIMU PSJIaMU.
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3. Hwmnnpuueckue ¢yHknun beccenst [,(X) ¢ UenbIM 3HAYKOM N MOXHO OINPEACITUTh Kak
KO2(DPHUITMEHTHI B pa3I0KEHUN MTPOU3BOIAIICH (QYHKITUHN:

() = ygnzte e, (),
Onupasch Ha 3TO ONpeIeIeHue, JOKAKUTE POPMYIILL:
1d _ 1d _ —n—
]—n(x) = (_1)n]n(x); ;E[xn]n(x)] =x" 1]n—1(x); ;E[X n]n(x)] =—x" 1]n+1(x)-

3ameuanue. TlocnemHue aBa COOTHOIICHHWs pacmpocTpaHsioorcs Ha ¢(yakmuu beccens [, (x) c
MIPOU3BOJIHLHBIM 3HAYKOM V.

4. Onmpasice Ha Teopemy CTekioBa, chopMyIHpyiTe TeOpemMy O pa3iokeHuH QyHKIuU B psag Dypbe
— beccens. [Tonyuute Gpopmynsl 11 BEIYUCIECHUS KO3PPUITUSHTOB psijia

fO) =2k=1 cJo(AiX),
rae A, 03Ha4YaroT KopHU ypaBHEeHUA Jy(x) = 0. [Tonyunre aHasornyHbie GOopMyIIbl B Cliydae, KOrjia B

KauecTBe Ay GepyTcs KOPHH ypaBHEHHS J 'Q(X) =0.

4n?%-1
4x2

5. CpaBHUBas HEHYJIEBOE PEIICHUE Z YpaBHEHUS Z + (1 - )z =0 c peleHUEM YypaBHEHUS

y'+y=0wumy" + (1+ ¢€)y = 0, nokaxure, uro npu 0 < 2n < 1 paccrosHue MEKIY COCEIHUMH

HYJIIMH (DYHKIUHM Z, OCTaBasiCh MEHBLIMM 7T, CTAHOBUTCS KaK YroJHO OJIM3KUM K 7T, €CJM KOPHHU
noctarodHo Oonbinue. Mcenenyiite pacmonoxenue Hyiae GyHkuun z npu 2n > 1.

6. Tlokaxure, YTO TpPU HEOTPAHUYEHHOM BO3PACTAHMU X MOCIEIOBATEIbHBIE HYJIH BCSKOIO
HETPUBHAIBHOTO pelIeHHs ypaBHeHus " + xy = 0 HEOrpaHUYCHHO COIMKAIOTCSL.

OO0pa3ubl KOHTPOJIBbHBIX PadoT.
KonTpouabnas pa6ora Nel

Pemnte ypaBHEeHMS:
1. y=y3sinx+ytgx
2. (1+y?sin2x)dx —2ycos?xdy =0
3. (xy —y)% =x%y? —x*
Pemmts 3amaun:
4. Haiita Bpems, 32 KOTOPOE BOJIA BEITCUET M3 IMIMHIPUISCKOTO Oaka yepe3 OTBEPCTHE B JHE,
€CIIM TPETh BOJABI U3 TIOJTHOTO 0aka BHITEKAET 32 7 MUHYT.
5. B 6ake maxoautcs 50 1 pacTBOpa, copeprkamiero 5 kr coiu. B 6ak BTekaet 1 1 BOABI B MUHYTY.
CMmech mepeTeKaeT ¢ TaKoi ke CKOPOCTBIO B BTOpOit S50 1 0ak, 3amoJIHEHHBIN BHAYaJIe YUCTOM
BOAON. M30BITOK )KUIKOCTH BhUIMBaeTcs. Koria KonmuecTBO coyid BO BTOPOM Oake Oyaer
HanOoIbImM?

KonTtpoabnas pabora Ne2

PemuTh ypaBHEHHS:
Loyy+yy?=y*
2. vy =5y +2y=x?+cosx
3. x*y " +xy =Inx

Pewmnth cucremsr:
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4.

5.

10.

11.

12.

13.

14.

15.

16.
17.

{x=—4x—2x+lnt
y=7x+5y+cost

4 2 -2
x=AxA=|1 3 -1
3 3 -1

Cnncok BONPOCOB /sl IPOBeIeHUsI MIPOMEKYTOYHOM aTTeCTAIMH N0 AUCHUIIHHE
«dudpepeHunajibHbIie YPABHEHUM.

Teopema cyiiecTBOBaHUS U €IMHCTBEHHOCTHU peleHus 3aaaun Komm /i cucteM JuHENHbIX
muddepeHnanbHbIX ypaBHEHUH epBoro nopsiaka. OOmias cxema J10Ka3aTesIbCTBa.
[TocTpoenue nocneaoBaTeabHbIX NpUOIMKEHUH. EAMHCTBEHHOCTD peIIeHHUs.
Teopema cyiiecTBOBaHUS U €IMHCTBEHHOCTHU peleHus 3a1aun Komm uid cuctem JTuHenHbIX
nuddepeHranbHbIX ypaBHEHUH nepBoro nopsaka. O0mias cxeMa J10Ka3aTellbCTBa.
PaBHOMEpHas CXOAMMOCTB IIOCIIEJOBATENIBHBIX MPUOIMKEHUH K PELICHUIO 3aJauu.
@yH/1aMeHTalIbHbIE MAaTPULBI U UX cBoiicTBa. @opmyina Jlnysumia. Kpurepuil innelHon
HE3aBUCHUMOCTH PELICHUH OJTHOPOJHOM CUCTEMbI IMHEHHBIX Au(ddepeHInalbHbIX YpaBHEHHH
IIEPBOTO MOPAIKA.
CtpykTypa 00IIero peneHus: OJHOPOTHON CHUCTEMBI THHEHHBIX TU((HEPCHIIHATHEHBIX
ypaBHEHUH nepBoro nopsaaka. Heoqnopoanble cucteMbl, METOJT BapHallUU, IPUHLIUIT
CYIEPIIO3HIINH.
Cucrembl TUHENHBIX TU((epeHIIMATBHBIX YPaBHEHUH ¢ MOCTOSHHBIMU KO3 QULIMEHTaMHU.
MatpruHas 3KCIIOHEHTa U €€ CBOMCTBA.
Teopema cymecTBOBaHUS U €IMHCTBEHHOCTH 3a1aun Komm 1u1st TMHEHOTO
muddepeHIMaIbHOr0 ypaBHEeHHs n-Tro nopsiaka. Marpuiia BpoHckoro u ee cBoiicTaa.
CrpykTypa 0011ero peueHus 0HOPOIHOTO JIMHEHHOT0 AuphepeHnalIbHOrO ypaBHEHHS N-TO
nopsaka. Perienre HeoTHOPOIHOTO YpaBHEHUS: METO/ BapualliH, IPUHIIUIT CYTIEPIO3ULIUH.
Jluneiinsle nuddepeHmanbHble ypaBHEHUS ¢ TOCTOSTHHBIMU KO QUIIUEHTAMH.
Xapakrepuctuueckoe ypasHeHue. [locrpoenue @CP. [TocTtpoenne crniennanbHON
(byHIaMEeHTaJIbHOW CUCTEMBI pelIeHUH, PYHKIIUH ) 1 UX CBOMCTBA.
BripaykeHue MaTpu4HON 3KCIIOHEHTHI uepe3 GpyHkuuu P,. Hepasencrso I'enbpanaa-1lnunosa.
HenpepriBHast 3aBucUMOCTD pelieHus: AuQdepeHnaibHOro ypaBHEeHUs IEPBOrO MOpsIKa OT
IapaMeTpOB.
ABTOHOMHBIE CUCTEMBI. TPAacKTOPUH U UX CBOMCTBA.
Knaccudukanus tpaekTopuil aBTOHOMHBIX cucteM. Kiaccudukarus Touex nokos
aBTOHOMHBIX CHCTEM Ha IUIOCKOCTH B CIIy4ae JUHEHHBIX OJHOPOIHBIX CUCTEM C MOCTOSIHHBIMU
KO3 PHUIHEHTaAMH.
[ToHATHE YCTONYMBOCTH M aCHMOTOTHYECKOH ycToiunBocTu. CBeieHre Bonpoca oo
YCTOWYMBOCTH ITPOU3BOIBHOTO PEIIEHHUS K NCCIETOBAaHUIO YCTOMUYMBOCTH HYJIEBOTO PELICHUS.
Kpurepnn ycTOHYMBOCTH M aCUMIITOTHYECKOM HYJIEBOTO PEIICHUS IMHEWHON OJTHOPOIHOMN
cucTeMbl TU(PepeHInanbHbIX YpaBHEHUH.
Kpurepnii ycTOWYMBOCTH M aCUMIITOTHYECKON YCTOMYMBOCTH HYJIEBOTO PELICHUS JINHEWHON
OJTHOPOJHOH crucTeMbl MU epeHINaTbHBIX YPAaBHEHHI C TTOCTOSHHBIMU KO3 UIIEHTAMH.
Teopema JIsmyHoBa 00 yCTOMYMBOCTH HYJIEBOTO PEILICHHS.
Teopema JIsmyHoBa 00 aCHMIITOTUYECKON YCTOHYHMBOCTH HYJIEBOTO PEIICHHUS.
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18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

Teopema 00 ycToMYMBOCTH 11O TIEpBOMY NpuOMKeHni0. Ciydail aCHMIITOTHYECKOM
YCTOMYUBOCTH.

Teopema 06 yCTOWYMBOCTH 110 ITepBOMY HpuOmmKeHuto. Cinydail HeyCTOWIMBOCTH.

Oynkius ['puna nuHelHoro nqudepeHnaIbLHOro onepaTopa n-ro nopsaka. TeopeMs o
CyIIECTBOBaHMU (YHKIMHU | 'pUHA U pelICHNH KPAeBhIX 33/au B CIIy4ae HEBBIPOKACHHOTO
orneparopa.

Oneparop typma-JInyBusisa: CHMMETpUYHOCTD, TOcTpoeHue ¢yHkiuu ['puHa B
HEBBIPOKJICHHOM CIIyYae.

Pasmepnocts anpa oneparopa ltypma-JInysumis. Heo6xoaumoe ycinoBue pa3peinMoCcTH
KpaeBoil 3a1aun. CTpyKTypa peleHuil KpaeBoi 3aJauu.

3anayva llItypma-JInysunis. Teopema o cnektpe oneparopa lltypma-JInyBusis
(BeIIeCTBEHHOCTH, MMPOCTOTA, MOJIyOTPAHMYEHHOCTh COOCTBEHHBIX 3HaueHMi). Teopema
I'uns6epra-Limuara.

3anaua ltypma-JInysus. Teopema Crekiosa.

3anaua Ll typma-JInyBusuis 1uist TuHeitHOTO ¢ depeHInaIbHOr0 YpaBHEHUs BTOPOTO
nopsiaka o0Iero BUaa.

JlunHelHbIe OJHOPOIHBIE YPABHEHHUSI BTOPOTO MOPSIIKA C aHATUTUYECKUMU KO PPUITUECHTAMHU.
[Tonsitue 0O6BIKHOBEHHOM U 0c000# ToukH. [IpencraBnenue pemenus B BUJIe CTENEHHOTO psia
B OKPECTHOCTH OOBIKHOBEHHOW TOYKH.

[TonsiTue perymnsipHoil 0c000M TOUKH JIMHEWHOTO OAHOPOJAHOTO YPAaBHEHUS BTOPOTO MOPSIIKA.
Omnpenensroniee ypasuenue. [loctpoenne @CP ypaBHEHHS B OKPECTHOCTH PETYISIPHONM 0CO00M
TOYKH B CTy4yae, KOI/1a pa3HOCTh KOPHEN ONPENEIAIOIIEro YpaBHEHUS — LEI0€ YUCIIO.

OneHouyHble MaTepuaibl IO IPOMEXKYTOUHON aTTecTaluu, IpelHa3HauYeHHble MJI1 IPOBEPKHU
COOTBETCTBHUSI YPOBHS INOATOTOBKM Mo jaucuuiinHe TpeboBanusM CYOC, xpansrcs Ha Kadenpe-
pazpaboTurke PIIJ] B me4aTHOM U 371€KTPOHHOM BH/IE.
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AHHOTanUA

K pado4eii nporpaMmme IMCUUNIMHBI
«/Indpepennuaibubie ypaBHEHUD)
Hamnpasnenue: 03.03.02 ®@u3nka
HanpasJienHocts (mpouiis): Bee npogpuiau

IIporpamma kypca «/IuddepeHunaibubie ypaBHEeHHA» COCTaBICHA B COOTBETCTBUU C Tpe-
o6oanusmMu CYOC no Hanpasiennto noarotoBku 03.03.02 dusuka, a Takke 3a7a4aMu, CTOSIIIIUMHA
nepea HoBocuOMPCKUM rocyJapCTBEHHBIM YHUBEPCUTETOM 1O peanu3anuu [Iporpammsl pa3BUTHS
HI'Y. ducnuniuza peanm3yercs Ha ¢uszndeckoMm ¢akynbrere denepanbHOro rocyaapcTBEHHOTO
aBTOHOMHOTO 00pa30BaTeIbHOTIO YUPEXKACHUS BhICIIET0 MpodeccuoHanbHOro oopasoBanus Hoso-
CUOMPCKUI HallMOHATBHBIA HCCIIE0BATEIbCKUN TocyaapcTBeHHbIN yHUBepeuteT (HI'Y) xadenpoit
BBICIICH MareMaTHKH (HU3n4ecKoro ¢akynapTera. [[UMCUMIUIMHA W3ydaeTcs CTyIEHTaMHU BTOPOTO
Kypca uzndeckoro akynbTera.

[lenu Kypca — 1aTh CTyIeHTaM 0a30BbIC 3HAHMSI, YMEHHS U HABBIKU 10 OOBIKHOBEHHBIM JIH(]-
(bepeHInaTbHBIM YPaBHEHUSM, KOTOPBIE, KaK U3BECTHO, SBIISIOTCS OCHOBHBIM SI3bIKOM U HMHCTPY-
MEHTOM IPU M3YYEHUH BCEX Pa3/esioB KIACCHYECKOH (DM3MKM U MHOTHX pa3zesioB KBAHTOBOH (u-

3UKH.

JuctumimHa HameneHa Ha popmupoBaHue 00menpodeccHoOHATbHON KOMITETEHITUH:

PesynbTaThl ocBOEHUS 00pa3o-
BaTEJIbHOM MPOTrPaMMBbl
(KOMIIETEHITNN )

Nuaukatopsl

Pe3ynbTaThl 00y4eHus O JUCIHU-
ILUIMHE

OIIK-1. Cnioco6en npume-
HATH 0a30BbIC 3HAHMS B 00JIa-
CTH (PU3UKO-MATEeMaTUYECKUX
1 (WJIM) €CTECTBEHHBIX HAYK B
cdepe cBoeil mpodeccruoHa b-
HOW JIEATEIIbHOCTH

OIIK-1.1. [Ipumensier maremaTu-
YEeCKHil anmapar, TeOpEeTHIECKHUE U
METOI0JIOTHYECKHE OCHOBEI MaTe-
MaTHYECKHUX AUCLIUILINH [T pe-
MIeHUS TPO(ECCHOHATBHBIX 33/1a9
B 007acTH (PU3UKU U CMEKHBIX C
Hell 001acTIX.

OIIK -1.2. Vcnonp3yeT TeopeTH-
YeCKHEe OCHOBBI OA30BBIX Pa3/IEioOB
MaTeMaTUYECKUX U €CTECTBEHHO-
HAYYHBIX JUCUUTUINH MPH pellie-
HUHW TIPOQECCUOHATBHBIX 3a/1a4 B
o0nacTu pU3UKU U CMEKHBIX C
Hell 00acTsX.

OIIK-1.4 Vicnonb3yer TepMUHO-
FTOTHIO ¥ IOHSATHIHHBIN anmapat 6a-
3OBBIX (PU3HKO-MaTEeMaTHUYECKUX
IIACLIATIIIVH.

3HATH KJIACCUYECKHUE TEOPEMBI O
CYILLIECTBOBaHUH, €JUHCTBEHHO-
CTU U YCTOMYUBOCTHU PELICHUN
OOBIKHOBEHHBIX TU(HEepeHIIH-
QJIBHBIX YPAaBHEHUH, IOCTAaHOBKY
KpaeBbIX 3aJa4 JUIsl HUX U TEO-
pemMbl 00 UX pa3peIriMOCTH.

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

3HATh OCHOBHBIC TUITBI OOBIKHO-
BEHHBIX JU(PepeHIINaTbHBIX
YpaBHEHUH, B YaCTHOCTH, JINHEU-
HBIX YPaBHEHUN U CUCTEM JIS
npenoaaBaHus GU3NKO-MaTeMa-
TUYECKUX TUCHUILUINH B CPEIHUX
CIIEI[MAIbHBIX YUeOHBIX 3aBeIe-
HUSIX.

Kypc paccuutan Ha n1Ba cemectpa. [IpenonaBanne qUCHUIIIMHBI IPEAYCMATPUBAET CIEAYIO-
e popMbl opraHu3aIiy yaeOHOTro mpolecca: JSKIUH, MPAKTUIECKUE 3aHATHS, CAMOCTOSTEIbHAS
paboTa cTyseHTa 1 €€ KOHTPOJIb MPENoAaBaTEISIMU C TIOMOIIBIO 3aaHUH, KOHCYJIbTaIlUH, SK3aMEH.

[Iporpammoil TUCUUIUIMHBI TPEAYCMOTPEHBI CIIEAYIOIINE BUIBI KOHTPOJIS:

TekyIuit KOHTPOJIb: KOHTPOJIbHBIEC PAOOTHI, 3aTaHHS 1T CAMOCTOSITEIIBHOTO PEIICHUS.
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[IpomMexyTouHast aTTECTAIM: IK3aMEH.
OO0mas Tpy10eMKOCTh pabodeil mporpaMMbl TUCHUILIMHBI cocTaBiseT 144 akaneMHUeCcKuX
yaca / 4 3a4eTHBIX €IUHULL.
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JIner akryanu3anuu padoyeil nporpaMmsl
no qucuuninne «/Aunddepennuanbupie ypaBHeHUsI»
HanpasJienue noArorosku: 03.03.02 ®uszuka
HanpasJsennocts (mpoduin): Bce npoduiamn

Jata u Ne
XapakTeprucTUKa BHECEHHBIX .. [Toanuce
M3MEHEHUH (C yKa3aHWeM MyHKTOB JJOKYMEHTA) MPOTOKOA YEHOrO OTBETCTBEHHOT'O
K yH Y coera @O HI'Y
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