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1. HEJIN U 3AJIAYUN OCBOEHUSA JUCLHUITIINHbI

Leanb aucuMIIMHBI
- popMUpOBaHNE MATEMATUUYECKOU KYJIbTYPhI U (yHIAMEHTAIbHAS MTOATOTOBKA CTYJIEHTOB B
obnactu auddepeHInaTbHBIX YPaBHEHUM.

3agauu IMCUMIIMHBL:
- MOKa3aTh, YTO TaKoe OOBIKHOBEHHBIE AM(pPEepeHInATbHbIE YPABHEHHS, € U KaK OHU
BO3HHMKAIOT, KaKue (PU3NYECKHEe SIBJICHUS MOTYT OBITh OMUCAHBI C IIOMOIIBI0 OOBIKHOBEHHBIX
nuddepeHInalIbHbIX YPaBHEHUI;
- HAyYUTh CTYACHTOB pemaTth auddepeHnanbHple ypaBHEHUS PA3TUYHBIX TMOPSIKOB U
cucteM auddepeHInaIbHbIX YPaBHEHHI;
- M3yYUTh BONPOC O BIMSHUU IPUMEHEHHUS HAYAIBHBIX HAHHBIX HA pEIIEHUE CHCTEM
nuddepeHIInaIbHbIX YPaBHEHUI;
— TIOATOTOBKA K TOWCKY M aHAJIM3y NPOQPIIHHON HAayYHO- TEXHUYECKOW WH(MOpMAINH,
HEOOXOAMMOM [IJIs PEeIIeHNs] KOHKPETHBIX HAYYHO-UCCIIEA0BATEILCKUX M MPUKJIATHBIX 33124,
B TOM YHCJI€ ITPU BBITTOTHEHUH MEXIUCIUILIMHAPHBIX IPOEKTOB.

2. MECTO JUCLUMIIIMHBI B CTPYKTYPE OBPA3OBATEJIBHON
IMTPOI'PAMMBbI
HucunmummHa  «uddepenimanbabie  ypaBHEHUSD SIBISETCS 00S3aTENbHONW JTUCIUIUTHHON
brnoka 1 O6s3aTenbHast 4acTh.
[Mpenmer «duddepeHniraabuble ypaBHEHUS» TECHO CBSI3aH C MATEMATUUYECKUM AHAJIU30M:
Teopusl TIpeAeNoB, Teopus (GyHkuwmid, auddepeHIMaTbHOS W WHTETPAITbHOE HCUMUCICHUS,
teopusi psnoB. C anreOpolt, pas3genbl: MATPUIbl, OMPEACIUTEIN, CUCTEMbl JIMHEHHBIX
YPaBHEHUIA.
OcBoenune nuddepeHInaaIbHbIX YPaBHEHUM HEOOXOAUMO JISI U3YYEHHUS] MHOTUX JTUCHMIUIMH
BBICIIIE MATEMATUKU U MEXAHUKH.
HuctmmumiHa «/IuddepeHnnanbHable ypaBHEHUS» UCIOIB3YETCS TSI OCBOCHHS JTUCITUTIINH:
YPaBHEHUS B YACTHBIX TPOU3BOJIHBIX, YUCIIEHHbIE METO/IbI, METOAbI ONITUMHU3AIIUU.

3. KOMIIETEHII OBYYAIOIIEI'OCA, POPMHWPYEMBIE B PE3VYJ/IbTATE
OCBOEHUA INCHUIUINHBI 1 UHAUKATOPBI UX JOCTU/KEHUA

3.1 ObmmenpodeccnoHaTbHBIE KOMIICTCHITUN U HHAUKATOPBI UX TOCTHIKEHUS

Kareropus (rpymnmna)
o01enpodecCuOHATbHBI

Kon n HaumenoBaHue
o01enpogecCuoHaIbLHOM

Kon n HaumeHoBaHME MHAMKATOPA
JIOCTIOKEeHUs ob1ienpodeccioHaaIbHON

obnactu
MaTEeMaTUYECKUX U (UJIM)
€CTECTBEHHBIX HAyK, U

UCMOJB30BaTh  HMX B
npodeccnoHaITbHON
JESITEIIbHOCTH

X KOMIICTeHIIUA KOMIIETCHIINH KOMIICTCHITNH
TeopeTuueckue u | OIIK-1 Cnocoben | UK-10I1K-1 O6nagaer 6a30BbIMU
MPAaKTUYECKHUE OCHOBBI | IPUMEHSTh 3HAHUSIMU, TTOJTyYEHHBIMU B 00J1aCTH
MpodeCcCuOHaTBLHOMN (dbyHIaMeHTaIbHbIC MaTeMaTUYECKUX U (MIIH)
JESITENIbHOCTH 3HAHUS, TIOJIyYeHHBIC B | €CTECTBEHHBIX HAYK

NAK-20I1K-1 YMeer ucnonb30BaTh B
npodeccnoHaTbHON ACSITETbHOCTU
3HAHMS, TIOJIyYeHHBIE B 00J1acTH
MaTeMaTUYECKUX U (MIIH)
€CTECTBEHHBIX HayK

NAK-30I1K-1 Mmeet HaBbIKK
BBIOOpA METOJIOB pelIeHUs 3a71a4
npodeccuoHaIbHOM eI TeIbHOCTH Ha
OCHOBE TEOPETUUYECKUX CBEJICHUI




4. CTPYKTYPA JNCHUITINHBI

OO1mas Tpy10eMKOCTh JUCUMUIUIMHBI cocTaBisgeT 9.00 3aueTHbIX equHUIbI, 324.0 akaaeMUUeCKUX

4acoB.
1 — Ne i/

2 — Tema (pa3zaen) AUCHUILUTMHBI, KypcoBasi paboTa (IMMPOeKT), MPOMEXyTOUHAS aTTECTAIUS

3 — Cemectp

4 — Buibl KOHTAKTHON PaOOTHI U TPYIOEMKOCTD (B aKaJIeMHUYECKUX Yacax)

4.1 — JI (JIexun)
4.2 — Jlexuiuu B BUJE NPAKTUYECKON TOATOTOBKHU

4.3 — I13 (ITpakTryeckue 3aHATHS)

4.4 — T1pakTUUeCKUE 3aHSITUS B BUJI€ MPAKTUUECKON MOTOTOBKU

4.5 — JIP (JlabopaTopHbie paOOTHI)

4.6 — JIabopaTopHbie pabOTHI B BUE MPAKTUYECKON MOATOTOBKH

4.7 — UKP (Muas xoHTakTHast pabora)

4.8 — KTO (KoHTpoJib TEOPETUUECKOTO OOYyUECHMS)

4.9 — KO (KoHTpoJib Ha 3K3aMEHE)

5 — KoHTpob (B akaJIeMUYECKUX Yacax)

6 — CaMocTtosTenbpHas paboTa (B akaJIeMUYECKUX Jacax)

7 — @OpMBI TEKYLIErO KOHTPOJIS YCIIEBAEMOCTH

1 2 3 4 7
4114243144 (45]146(47]148(4.9

1 BBenenue B 312 VYcerHbli
TEOPHIO oTpoc
nuddepeHIab
HBIX YpaBHEHUU

2 | duddepenumans |3 |2 2 IIposepka
HbIE YpaBHEHUS JTIOMAIITHAX

1-ro nopsnka

3aganuit U3

pa3pelieHHbIe Nel,
OTHOCHUTEJIbHO YCTHBIN ompoc
MMPOU3BOTHOM.

3 VpaBHeHus, ¢ 3 14 4 ITpoBepka no-
pa3aeNSIOINMUC MAaIlTHUX

s ICPEMCHHBIMU

3amanmiit U3
Nel,
YCTHBIN OTIPOC

4 | JluneitHoe 3 14 4 ITposepka no-
ypaBHEHUE MaIlTHUX
IIEPBOTO 3aganuii 113
nopsiiKa Nel,

YCTHBIN OTIPOC

5 VYpaBHeHUs B 312 2 ITpoBepka no-
TTOJTHBIX MaITHUAX
nuddepenimana saganuit U3
X Nel,

YCTHBIA OIIpOC

6 Teopema 312 2 ITpoBepka m0-
CYIIIECTBOBAHMS MAaIITHAX
u 3amannit U3




€JINHCTBEHHOCTH Nel,
pelieHus YCTHBIN OTIpoC
ypaBHEHUS .

7 | Auddepennnans 4 CaMocTrosTenb
HbIE YpaBHEHUS Hag paboTta
1-ro mopsaka Nel
HEpa3pelIEHHbIE N3 Nel,
OTHOCHTEIIBHO ITposepxka mo-
MIPOU3BOTHOM. MAaIITHAX

3aIaHAN

8 Juddepenunans 5 YcTHBIN
HbIC ypaBHEHUS orpoc,

N-To MopsaKa.
ITpocreiinue
ciryJyaun
MTOHWKEHUS
MopsiaKa.
Teopema
CYIIIECTBOBAHMS
u
eIMHCTBEHHOCTH
TSt
nuddepeHIIaTb
HOT'O YpaBHEHUSI
N-TO TMOPSAKA.

9 Jlunetinesie 4 JomarHue

nuddepeHIaIb 3aJaHus,

HBIC YpaBHEHUS YCTHBIN

Nn-TO TMOPsAKA. orpoc,
NunuBuayans
HOE 3aJJaHHe
Ne2

10 | JIuneitnbre 4 JomarnHue
OJTHOPOJTHBIC 3aaHUs,
YpPaBHEHUS C YCTHBIN
MTOCTOSIHHBIMU orpoc,

K03 duIeHTaM HWuausuayanb
U ¥ YypaBHEHUSI HOE 3aJlaHHe
Oiinepa No2

11 | JIuneiiubie 4 Jlomanraue
HEOJTHOPOIHBIC 3aJaHus,
ypaBHEHUS. YCTHBIN
JIluneitHwie orpoc,
HEOTHOPOJTHBIC NupuBsuayans
YpaBHEHUS C HOE 3aJJaHHe
MOCTOSITHHBIMU No2
K03 duImeHTaM
U ¥ YypaBHEHUSI
Oinepa.

12 | Ox3amen 0.3 ]135.7 9K3aMEH

13 | Cucremsr 12 JomarnHue
JTIMHEHHBIX 3a7a-HUs,
nuddepeHImaTb YCTHBIN
HBIX YPaBHEHUU. oIIpoc,
OO1ue Nupusu-
TTOHSTHS. IyabHOe
NuTterpupoBanu 3aj1a-Hue No3

€ CUCTEM ITYTEM
CBCICHUS K




OHOMY

YPaBHEHUIO
6oJiee BBICOKOTO
nopsiaka

14 | Cucremsr JIuHeitHbIe
nuddepeHIab HEOJTHO-

HBIX YpaBHEHUII. poaHbie
Haxoxnaenue ypaBHEHUS.
MHTErPUPYEMBIX JIunelinble
KOMOMHAIIH HEOIHO-
pomHbIe
ypaBHEHUS C
MOCTOSTHHBIMU
K03(-
¢urmenTamMu
U ypaB-HEHUS
Diinepa.

16 | Cucremsl 12 KontponbHas
JINHEHHBIX pa-6orta,
nuddepeHImaTb YCTHBIN
HBIX YpaBHEHUU oIpoc,

C IOCTOSIHHBIMU Nupusu-
Ko3dduimeHTa IyabHOE
MU 3ama-uue Ne3

17 | YcroitunBocTb 13 YcrotunBocTh
no JIsamyHoBy. o JIs-
OcHoOBHbIE MIyHOBY.
MIOHATHS. OcHOBHbIE

TTOHSTHS.

18 | ITpocretimue 10 HomarHue
THUIIBI TOUYEK 3a7a-Husl,
MOKOS YCTHBIN

onpoc,
Nunusu-
IyabHOE
3aaa-Hue Ne3

19 | Teopus
YCTOMYMBOCTH.

Bropoii meTon
JlsmyHoBa

20 [ Teopema 13 Howmarnue
JlsmmyHoBa 06 3a7a-HUS,
YCTOMYMBOCTU YCTHBIN
10 TIEPBOMY ormpoc,
MPUOTIKEHUIO Nuausu-
uee JlyanbHOE
MpUMEHEHUE. 3a1a-uue Ne3

22 | YpaBHeHUS B Homaiinue
YACTHBIX 3aa-Husl,
MPOU3BOAHBIX 1- YCTHBIN
ro nopsiuka oImpoc,

Nuanusu-
IyaIbHOE
3aaa-Hue Ne3

23 | JIuneitnple u 16 JomarnHue
KBa3WJIMHEIHBIC 3a7a-HUS,
YPaBHEHHUS B YCTHBIN
YACTHBIX orpoc,




MMPOM3BOTHBIX unusu-
JlyaJbHOE
3aa-aue Ne3

24 | Dx3aMeH 4 0.3 | 35.7
HTroro 68.0 68.0 0.0 0010006 71.4 | 116.0

5. COAEPKAHUME INCHUITIMHbI

5.1. Jlekuuu
Ne i/ HaumMeHoBaH1e TeMbI CopepxaHue TeMbI (pa3aena)
1 (pa3znena)

1 BBenenue B teoputo | Beenenue. Teopust nuddepeHIMAIbHBIX, ypaBHEHUH 1
nuddepeHImaIbHbIX €e MPUJIOKEHUS.
ypaBHEHUI Mecto Teopun nuddepeHunanIbHbIX YPaBHEHHUI cpeau

MaTeMaTUYECKUX JUCUUIUIMH M €€ IPUIOKEHUS.
OCHOBHBIE  TIOHATHUSI W ONpPEACICHHUS  TEOPUHU
muddepeHInaabHbIX YpaBHeHUH. I30KINHBI.

2 HuddepenimanbHbie HuddepeHnmanpiple  ypaBHeHUss 1- ro mopsiaka
ypaBHeHus1 l- ro mnopsaka | paspelieHHble OTHOCHUTEIIBHO MIPOU3BOJAHOM.
paspelieHHble OTHOCUTEIHHO | OCHOBHBIE MOJIOKEHUSI TeopuHu auddepeHITnaIbHbIX
IIPOU3BOIHOM. YPaBHEHUH, pa3peLIeHHbIX OTHOCUTEIBHO

npousBogHoi. 3amauya Ko, mosie HanpaBlIeHUH,
W30KJIMHBI, UHTErpajIbHbIe KPUBBIE.

3 VpaBHeHus, c | YpaBHeHUs, C pa3aeigiOIMMUCA [€PEMEHHBIMH.
Ppa3aeNISIOIUMUCS VYpaBHeHHs, TPUBOMSINUECS, K YPaBHEHHSIM C
MEePEeMEHHBIMU pa3IeISIOIUMHUCS IEPEMEHHBIMU.

4 JIuneiiHoe ypaBHeHue | JInHelHble ypaBHEHUs] NEPBOrO MOpsAAKA. Y pPaBHEHUS
MEPBOTO MOPSIIKA Bepnymu, Pukkatu.

5 YpaBHeHus B IIOJIHBIX | Y paBHEHUS B ITOJIHBIX muddepeHImazax.
nuddepenmanax HHTerpupyronimit MHOXUTENb.

6 Teopema cymectBoBanus u | Meron Diinepa NpUOIMKEHHOTO MHTETPUPOBAHUS
enuHCTBeHHOCTH  pemenus | 1.Y. (momanbie Ditnepa). Teopema cyliecTBOBaHUS U
ypaBHEHUS . €IMHCTBEHHOCTU  pellleHus  ypaBHeHus. Jlomanble

Oitnepa. CyniecTBOBaHUE U €IUHCTBEHHOCTD PEILIEHUS.
Meron  BBemeHus — mapamerpa.  lTeopema o
HETMPEPHIBHON 3aBUCUMOCTHU PEIICHUs OT TapaMeTpa u
OT HadalbHbIX 3HaueHuu. Teopema Ilyankape.
Teopema o muddepenumpyemoctu pemreHuit. OcoObie
TOYKH.

7 HuddepeHmanbHbie Huddepennmanbuple  ypaBHeHuss |- ro mopsiaka
ypaBHEeHUSI 1- rOo TmOpsiAKa | Hepa3peuleHHbIe OTHOCUTEIBHO MIPOU3BOJHOM.
HEpa3pelIeHHbIE YactHble BUABI ypaBHEHHUSA, OCOObIE peIlIEHUS.
OTHOCUTEIBHO VpaBuenus Jlarpanxa. YpaBuenus Kiepo. Teopema
MPOU3BOIHOM. CYLLIECTBOBAHUS u eIMHCTBEHHOCTHU TUTSt

muddepeHIIMaTbHbIX YPAaBHEHHU, HE pa3pelIeHHbIX
OTHOCHUTEIbHO TPON3BOIHON. OcoObIe peleHus!.

8 HuddepenimanbHbie HuddepennuaabHbie ypaBHEHUS J10060r0
ypaBHEHUS N-TO TOPSIKA. nopsiaka. [Tpocreiimme cllyqyaun MTOHMKCHUS
[Ipocreiimme cinydau | mopsiaka. Teopema CyliecTBOBAHHSI U €UHCTBEHHOCTH
TTOHMKCHHS nopsiaka. | g auddepeHInaabHOTO YPaBHEHUS N-T0 TOPSAKA.

Teopema cyiiecTBOBaHUS U




eIMHCTBEHHOCTHU
nuddepeHIInaIbHOTO
ypaBHEHMS N-TO TTOPSJIKA.

IS

9 JIunerinble Jluneitnpie auddepeHInanbHble ypaBHEHUS N- IO
nuddepeHIuaIbHbIe nopsaka. Jluaeinnslii quddepeHunaIbHBIN onepaTop
YPaBHEHMS N-TO MOPAJIKA. L u ero cBoiicTsa.

TeopeMbl 0 pemIEHUSIX JIMHEWHOTO OJHOPOIHOTO
ypaBHeHUs. JIMHEHO He3aBUCHMBbIE (QYHKIIMK Ha
orpeske. Omnpenenurens Bponckoro. ®opwmyia
Octporpaackoro - JInyBusis.

10 JIunelinble OAHOpOAHBIE | JINHEHHBIE OMHOPOJHBIE YPABHEHUS C ITOCTOSTHHBIMU
YpaBHEHUSI C IOCTOSIHHBIMU | KO3puimeHTaMu. XapaKTepUCTUUECKOE YPABHEHHUE.
ko3 urmenramu u | Cnyyail pas3IWyHBIX JEUCTBUTEIBHBIX M MHUMBIX
ypaBHeHUSs Diliiepa KOPHEHN XapaKTEPUCTUUYECKOTO YpABHEHUS. Y paBHEHHE

Ditnepa (paznuuHbIe clyvyau KOpHEHN
XapaKTePUCTUUECKOTO YPAaBHEHNS).

11 JIuneiinple  HeogHopoaHble | JIuHeliHble auddepeHanbHble ypaBHEHUs N- IO
YPaBHEHUS. Jluneiinbie | mopsinka. JluHelHsll nuddepeHnanbHbIid OepaTop
HEOJTHOPOAHBIE YpaBHEeHUs ¢ | L u ero cBolicTBa.

IIOCTOSTHHBIMU Teopembl O peLIEHUSAX JMHEUHOIO OJHOPOAHOIO

ko3 urmenramu u | ypaBHeHus. JIuHeliHO He3aBuUcCHUMBbIE (GYHKLIMM Ha

ypaBHeHus Dilepa. orpe3ke. Omnpenenurens Bponckoro. ®opmyna
Octporpanackoro - JInyBusis.

12 Cucremsbl nuHeNHBIX | CucTeMbl IMHEHHBIX TU(QepeHInanbHbIX ypaBHEHUH.
nupdepeHIaIbHbIX OCHOBHBIE ~ TEOpEMBl O  PELICHUSX  JIMHEHHBIX
ypaBHEHUH. OOwue | omHopoaHbIX  cucTeM. [IpuHIMI — Ccynepno3uLIy.
noHstua. HMHurerpupoBanue | Meron BapualMM TOCTOSHHBIX  JUISL  pELIEHUSs
CHUCTEM IIyTEM CBEAEHUS K | HEOMHOPOJHOMN CUCTEMBI.

OJIHOMY YpaBHEHHMIO Ooiiee
BBICOKOTO MOPSIAKA

13 Cucrembl nuHeNHBIX [ CHucTeMbl TUHEHHBIX u(QepeHInanbHbIX ypaBHEHUI
nuddepeHImanbHbIX c MOCTOSIHHBIMU K03 ULIMEHTAMH.
YpaBHEHUN C IOCTOSIHHBIMU | XapakTepuctuueckoe ypaBHeHue. Ciiyuyan pa3IMyHbIX
ko3 purmenTamu JIEHCTBUTENIbHBIX " MHHMBIX KOpHEH

XapaKTEPUCTUUECKOT O ypaBHEHMUSI. Pemenns
JMHEWHBIX CHUCTEM  METOJAMHU  HEOIpPEAEJIEHHBIX
K03(PUILIMEHTOB.

14 YCcTONYNBOCTH 1o | Ycroituuocts 1o JIsanmyHoBy. OCHOBHBIE TOHSITHS.
JIsamyHOBY. OcHoguble | [Ipocreiiiime Tunel Toyek mokos. OcobOble TOYKH,
IIOHSTUS. ce10, y3el, (hOKyC, LIEHTP

15 IMpocreiimme Ttumsl Touek | CucteMbl muddepeHInanTbHbIX YPaBHEHUN
IIOKOS OOmue  mnonsTusd.  VHTErpupoBaHUE  CHCTEMBI

muddepeHIIMaIbHbIX ypaBHEHUH IyTeM CBEACHUS K
OIHOMY ypaBHEHHUIO 0oJjiee BBICOKOIO MOpsIKA.
HaxosxneHne nHTerpupyeMbIXx KOMOUHAIIMIA.

16 Teopema  JlanyHoBa o0 | Bropoit wmeron JlsnyHoBa. MccnenoBaHue Ha

YCTOMUYHUBOCTH IO IIEPBOMY
NPUOIMKEHUIO )51 ee

YCTOWYMBOCTH ITpU noMoInu ¢pyHkuuii JigamyHosa.
Teopema JlamyHoBa 00 YCTOHYMBOCTH IO II€PBOMY




MIPUMEHEHUE. NpubIMKeHUI0 U ee  npumeHeHue. [lpusHaku
OTPULATEILHOCTU  AEHUCTBUTEIBHBIX 4YACTEH  BCEX
KOpHEHN MHOTOYJICHA. Teopema I'ypBuna.
YCTOMUYMBOCTh MPU  MNOCTOSHHBIX  JICVCTBYIOIIMX
BO3MYIIICHUSIX.
17 JIuHeitHble U | YpaBHEHME B YaCTHBIX IMPOU3BOAHBIX l-TO mMmopsaxa.
KBa3WINHENHHbIE ypaBHeHUs | OCHOBHBIE TMOHATUS W ompeneiaeHus. JIuHelHble u
B YACTHBIX POU3BOIHBIX KBA3WJIMHEWHBIE YPABHEHUS B UACTHBIX MMPOU3BO/IHBIX.
VpaBHEHUsSI B YaCTHBIX MPOU3BOAHBIX ISl Cliydasl n
HE3aBUCHUMBIX IIEPEMEHHBIX. HeonHnopoansie
JIMHEMHbIE YpaBHEHUS 1-To mopsaka.
Vpasuenus Ilpadda u ero pemenne. Heobxommmoe
yCIIOBHE CYILLIECTBOBAHHUS UHTErPUPYIOIIETO
MHOXutens st ypaBHeHus Ildadda. HenuneitHbie
ypaBHEHHUS 1-ro mopsiaka B YaCTHBIX IPOU3BOJIHBIX
5.2. IlpakTHyeckue 3aHATHS
HaumMeHnoBaHue TeMbl CopepxaHue TeMbl
Huddepennmanpabie  ypaBHeHHS | I30KIUHBL. CocrasieHue muddepeHInaTbHbIX
- ro mopsaka pa3pelleHHBIE | ypaBHEHMII  ceMEHCTBA  KPUBBIX.  YpPaBHEHUS  C
OTHOCHUTEIBHO IMPOU3BOIHOM. pa3IETSIOIINMUCS MepEMEHHBIMH. OnHopoaHbIe
YPpaBHEHUSI.
VpaBHenus, ¢ pazgenstonumucs | Pemmenue 3amay.  YpaBHEHUs, TPUBOIAIIMECH, K

ne-pe€MEHHBIMHA

YPaBHCHUAM C PA3ACIIAIOIIUMUCA IICPEMEHHBIMU.

Jluneiinple ypaBHeHus niepBoro | Pemenue 3amau. JIuHeiiHble ypaBHEHUSI TIEPBOTO
Mo-psiiKa nopsiika. Y paBHenus bepnymiu, Pukkartu.

YpaBHeHUS B MOJIHBIX | Pemenue 3ajad4. YpaBHeHUS B TOJIHBIX
muddepenImazax mupdepennmanax. MHTErpupyommit MHOXKHUTEb.

Meron Diinepa npUOIMKEHHOTO
unrerpupoBanust .Y. (JiomaHble

Pemienne 3amau. CyliecTBOBaHUME U €AMHCTBEHHOCTh
peLeHus.

Oilnepa). Teopema | [TpubnmxeHHOTO MHTETpUPOBAHUS AU hEPEHIIMATBHBIX
CYLLIECTBOBAHMUS U | ypaBHEHUM.

€IMHCTBEHHOCTH peuieHus

ypaBHEHHUS

Huddepenumanbupie  ypaBHeHus | Pemienne  3amad.  VYpaBHeHUs, He  pa3pelleHHbIe

- To mopsiaKka HepaspelieHHbIe
OTHOCHUTEJIBbHO MPOU3BOIHOM.

OTHOCHUTEJIBHO MPOU3BOIHOM.
VYpasuenus Jlarpanxa u Knepo.

l'eomerpuyeckne u (Qusnyeckue
3a/1a4n.

Pemenne reomeTpuyeckux © - (puU3MUECKMX  3ajad.
I'eomeTpuueckue u usnyeckue 3agaud, MPUBOIAIINE K
nuddepeHImanIbHbIM YPaBHEHUSIM MIEPBOTO MOPSIKA.

[Tpocreiime ciiydyam MOHUKEHUS

MOPSAKA. Teopema
CYLIECTBOBAHUS u
€IMHCTBEHHOCTHU TUTSt

nuddepeHIInaIbHOr0  ypaBHEHUS
N-TO MOPSIIKA.

Pemienue 3anad. YpaBHeHMs1, JOMYCKAIOIIME TOHUKEHUE
MOPSIKA.

Jluneitapie  auddepeHnaIbLHBIC
ypaBHEHUS N-T'O MO-PsIKA.

Pemienne NUHEHMHBIX OJHOPOJHBIX W HEOTHOPOHBIX
nuddepeHImanbHbIX YPaBHEHUHN N-ro MOPsIIKa METOA0M
MOHMKEHUSI TOPSIAKA YPaBHEHUM




Jluneiinble OJTHOPOJIHBIC
YpaBHEHUST  C  IOCTOSIHHBIMHU
kod(puImeHTaMn W ypaBHEHHS
Dinepa

Jluneitnpie nuddepeHIManIbHble YpaBHEHUS N- TO
nopsaka. JluHelHble OJHOPOJHBIE YpPABHEHUS C
MTOCTOSTHHBIMU K03 dUIIMEHTaMH. XapaKTEPUCTUIECKOE

JIuneiinble HEOTHOPOHBIE
YPaBHEHUS. JIuHeiiHbIe
HEOJTHOPOAHBIE  ypaBHEHUS C

MMOCTOSIHHBIMU KO3 DUITIEHTaAMHU
U ypaBHEHMS Dinepa.

ypaBHeHue. Ciyyail pas3jauyHbIX AEHCTBUTEIBHBIX U
MHHUMBIX KOPHEN XapAKTEPUCTUUECKOTO YPABHEHUS.

JIuHeliHble HEOOHOPOAHBIE YypaBHEHUs. JIMHelHbIE
YpaBHEHHS C  TEPEMEHHBIMH KO3 (UIIMCHTAMH.

VYpasuenus Diiniepa, Jlarpanxa, YeOrbliena.

Cucrembl JTMHEWHBIX
muddepeHInaTbHbIX YPABHEHHI.

JIuHEWHBIE CUCTEMBI C MTOCTOSITHHBIMU KO3 GUITUCHTAMI
(Meton Ditnepa). MaTpuuHbIif METO/I.

Cucremsbl JIMHEWHBIX

Peirenue 3aJgay. JIunerlinbie HCOOHOPOAHBIC CUCTCMBI.

nuddepeHInanbHbIX YpaBHEHUM ¢ | MeToa  MCKIIIOYEHHUs, MeTojA  Bapuamuu. Merona
MTOCTOSTHHBIMU KO3 (UIIMEHTaMH | HeompeaeIeHHbIX KO3((OUIIMEHTOB.
VcrotuuBocte 1o JIsmyHOBY. | YCTONYHMBOCTD peLIeHUN nuddepeHImanTbHbIX
OCHOBHBIE MTOHSITHS. ypaBHEHUH. YCTONYMBOCTh PEIICHUM JIMHEHMHBIX CUCTEM
muddepeHmanbHbIX  ypaBHeHUH. (OcoOble  TOYKH.
®da3oBas INIOCKOCTh
Pemenne 3amau. JIuHelHBIE OJHOPOJHBIE CUCTEMBI C
Cucremsl nuddepeHInanbHbIX | TOCTOSHHBIMU KodddunireHTamu (MeToa UCKITIOUeHUS ).
YpaBHEHUM
Teopema Jlsnynosa 06 | Kputepuii ycTOHYMBOCTH IO NMEPBOMY IMPUOIMKEHUIO.

YCTOMYMBOCTU IIO0 MEPBOMY IIPHU-
OJIMKEHUIO U €€ PUMEHEHHE.

HccnenoBanue Ha yCTOWUYHUBOCTD C MOMOIIBIO (PYHKIIUU
JIsimyHoBa.

YcinoBusi  OTPULIATEIBHOCTH  BCEX  BEIIECTBEHHBIX
KOpHel ypaBHeHuit (ycioBue Payca-I'ypsuna).

JluneliHple W KBa3WJIMHEHNHBIE | YpaBHEHUE B YACTHBIX IPOU3BOIHBIX 1-ro nmopsiaka.
ypaBHEHUS B YACTHBIX

MIPOU3BOJTHBIX

Vpasuenuss Ildadda wu  ero| Ypasuenus Ilpadda u ero pemenue. Heobxommmoe
pelieHue. YCIIOBUE CYIIECTBOBAHUSI UHTETPUPYIOIIETO MHOKHUTEIS

nns ypasaenus [dadda.

6. CAMOCTOSATEJIbHAS PABOTA

Ne | HaunmeHoBaHUME TEMBI Coneprxanue Tembl (paszena) TpynoeMkocTh
n/m (paznena) B
aKaJeMUYECKUX
yacax
| Beenenne B Teopuio | OCHOBHBIE IOHSTHUS U ONIPEACIICHUS 1
nuddepeHInanTbHbIX
YpPaBHEHU
2 Huddepenumanpupie | CamocrosrenbHas pabora | 3
ypaBHEHUS I-  ro | «MHTerpupoBaHue JUHEHHBIX ypaBHEHUN 1-
MOpsIIKa pa3pelleHHbIe | TO MOPSIIKA.» YCTHBIHI orpoc.
OTHOCHUTEIBHO NunuBuayanbHoe 3aJlaHue Nel
MIPOU3BOIHOM. «duddepennmanbuple ypaBHEHUS TEPBOTO
TIOPSITKAY. BoinosnHenue JIOMAIIHUX




3aaHUI. HOIIFOTOBK& TCOPECTHUUCCKOT'O
MaTepuajila K KaXIOMYy JIIPAKTHUYCCKOMY
3aHATHIO.

YpaBHeHus, c
Pa3aeSOIUMUCS
IIEPEMEHHBIMU

CamocTrosiTenbHas pabora
«MHTEerpHpOBaHUe TUHEHHBIX ypaBHEHUN |-
ro MOPSIKA.» YCTHBIH orpoc.
NuauBuayanbHoe 3aaHUeE Nel
«quddepeHnnaapHple ypaBHEHUsI IEPBOTO
MOPSIIKAY. Brinosnnenue JOMAaIIHUX
3amannii. [loAroToBKa  TEOPETUYECKOTO
MaTeprara K KaXIOMY HPAKTUYECKOMY
3aHATHIO.

JluneiliHoe ypaBHEHUE
MIEPBOTO MOPSIIKA

CaMocrosiTenbHast paboTta
«HTerpupoBaHue JTMHEWHBIX ypaBHEHUN 1-
o MOPSIKA.» YCTHBIN oTIpoc.
NunuBunyanbHoe 3a/1aHueE Nel
«quddepeHnnaapHple ypaBHEHUsI IIEPBOTO
TOPSIAKAY. Beimonnenue JTOMAIITHUX
3aganuid. [loAroToBKa  TEOPETUYECKOTO
MaTtepualia K KaXKIOMY MPAKTUYECKOMY
3aHATHUIO.

VpaBHEHUSI B TOJIHBIX
nuddepeHIanax

CamocTrosiTenbHas paboTta
«MHTerpupoBaHue TUHEHHBIX ypaBHEHUN |-
ro MOPSIKA.» YCTHBIN OTIpocC.
NunuBunyanbHoe 3a/1aHueE Nel
«duddepenumanbuple ypaBHEHUs MEPBOrO
HOPSIIKAY. Brimonnenue JIOMAILTHUX
3amanuii. [loaAroToBka  TEOPETUYECKOTO
MaTtepuaia K KaXKIOMY MPAKTUYECKOMY
3aHATHUIO.

Teopema
CYILLIECTBOBAHMUS u
€IUHCTBEHHOCTHU
pelIeHus] ypaBHEHUS .

CamocrosiTenbHas pabora
«HTErprpoBaHne JTUHENHBIX YpABHEHUN -
ro IopsaKa.» YCTHBIN oIpoc.
NunuBunyanbHoe 3aJIaHue Nel
«Auddepenuuanbuple ypaBHEHUs MEPBOrO
HOPSAKAY. Beinonnenune JIOMAIIIHUX
3aganuii.  IloaroTroBka  TEOPETUUYECKOTO
MaTepualiia K KaxAoMy NPAKTHUUYECKOMY
3aHSTHIO.

Huddepenumansupie | Onpoc. [logroToBka  TEOPETUUYECKOTO
ypaBHEHUS I- ro|marepuana K KaXIOMy IPaKTUYECKOMY
nopsiaka 3aHSTHIO.

HEpa3pellIeHHbIE

OTHOCHUTEJIBHO

MPOX3BOJHOM.

Huddepentmanbupie | CamocrosTenbHas pabota
ypaBHEHUS n- 1o | «MHTerpupoBaHue JUHENHHBIX ypaBHEHUM 1-
MOPSIIIKA. ro MOPSIIKA.» YCTHBIN orpoc.
IIpocreiimme  cnydau | UHnuBuayanpHOE 3aJlaHUE Nel
MOHIKeHUs Tmopsnka. | «duddepeHnmaabaple  ypaBHEHUS IEPBOTO
Teopema MOPSIAKAY. BoinosniHenue JIOMAIIHUX
CYLLIECTBOBAHHUS v |3aganuii. IloaroroBka  TEOpETHUECKOTO




€IMHCTBEHHOCTH  JUISl | MaTepualia K KaXAOMy MPAKTUUYECKOMY
nuddepeHInanIbHOro | 3aHATHIO.
ypaBHEHUS n- 10
MOpsIKA.

9 JIunelHble CamocrosrenpHas paboTta No2 | 4
nuddepeHIaabHbIe «HTerpupoBaHre JTUHEUHBIX YPABHEHUM n-
ypaBHEHUS n- 1o |ro mopsaka». WHauBuayampHOE 3aJaHUC
MOPSJIKA. Ne2  «[duddepenumanbuple  ypaBHEHUS

BBICIITUX MOPSAKOBY. Beimonnenue
JIOMAIITHUX 3aJaHU. [ToaroroBka
TEOPETHUECKOTO MaTepraia K KaxIoMy
MPAKTUYECKOMY 3aHSATUIO

10 | JIuneitnble CamocrosTenpHas pabota Ne2 | 4
OTHOPO/HBIE «HTerpupoBaHre JTUHEUMHBIX YPABHEHUM n-
ypaBHEHUS c[ro mopsinka». WHauBHIyanbHOE 3aaHKE
MOCTOSIHHBIMU N2 «duddepennmanbuple  ypaBHEHUS
KO3(pUIIMEHTAMH U | BBICIIIUX MIOPSIAKOBY. Boinonnenue
ypaBHEHUs Diiiepa JIOMAIITHUX 3aJaHUH. IToaroroBka

TEOPETUUYECKOTrO MaTepuajia K Kaxaomy
MPAKTUYECKOMY 3aHSATUIO

11 | JIuneitneie CamocrosTenbHas paborta Ne2 | 4
HEOJHOPOIHBIE «HTerpupoBaHUe JTUHEUHBIX YPABHEHUM n-
ypaBHeHus. JIlunelinble | ro mopsiaka». WHauBuayalibHOE 3ajaHue
HEOJTHOPOJHBIE N2 «duddepennmanbuple  ypaBHEHUS
ypaBHEHUS ¢ | BBICIIIIIX MTOPSITKOBY. Beimonnenue
MOCTOSTHHBIMHU JIOMAIITHUX 3a1aHUM. ITonroroska
KO3 UIIMEHTAMH U | TCOPETUUECKOTO MaTepuaja K KakIOMYy
ypaBHEeHUs Diliepa. MPAKTUYECKOMY 3aHSITHUIO

12 | Cucrembl  nuHenHbIX | CamocrosarenbHas pabora Ne3 Cucremsl | 12
nuddepeHImanTbHbIX nuddepeHIuanbHbIX YpaBHEHUI.
ypaBHEHUM. O6mme [ U3 Ne3 «Cucremsl auddepeHIInaIbHbIX
MTOHSATHUSI. ypaBHEHU».  BBIMTOTHEHWE  JOMAIIHUX
HNuterpupoBanue 3agaHnii. IloaroroBka  TEOPETUUECKOTO
CHCTEM NyTeM | MaTepraia K KaXIOMY MPAKTHUYECKOMY
CBEIEHUS K OJHOMY | 3aHATHIO
YPaBHEHUIO 6oiee
BBICOKOTO TIOPSI/IKA

13 | Cucrembl  nuHenHbIX | CamocrosarenbHas pabora Ne3 Cucremsl | 12
nuddepeHImanTbHbIX nuddepeHIIuaTbHBIX YPABHECHUID.
ypaBHEHUI c| A3 Ne3 «Cucremnl auddepeHInaIbHbIX
MOCTOSTHHBIMH ypaBHEHU».  BBITTOTHEHWE  JOMAIIHUX
KO3 pUIIECHTAMH 3aganuii. [loaroroBka  TEOpETUUECKOTO

MaTtepualia K KaXIOMY IPAKTUYECKOMY
3aHSITUIO

14 | YcroitunBOoCTh no | CamocrostenbHass paborta Ned «Teopus |13
JIanyHoBy. OCHOBHBIE | YCTOMUMBOCTU. YPAaBHEHHMSI B  YACTHBIX
MOHSATHUSL. MIPOU3BOIHBIX).

a3 Ne4 «Teopus YCTOMYUBOCTH.
VpaBHEeHHST B YaCTHBIX IPOU3BOJIHBIX».
Brimmonnenune JOMAIIITHUX 3aJaHnH.

[TonroroBka TEOpEeTHYECKOTO MaTepuajia K
KaXJI0MY MPAKTUIECKOMY




15 | IIpocreiimue tunbl | CamocrositenbHast padota Ne3 Cuctemsr | 10
TOUYEK NTOKOS nuddepeHImanbHbIX YPaBHEHUID.

N3 Ne3d «Cucremsr muddepeHImaaIbHbIX
YPABHEHUI. BeimosmHeHne — momamHuMx
3aganuil.  IloaroroBka  TEOpPETUUYECKOTO
MaTepuana K KaxXIOMy IPAKTUUYECKOMY

3aHATHUIO
16 |[Teopema JlsmynoBa o6 | CamocrositennbHast pabota Ned «Teopus |13
yCTOMYHMBOCTHU 110 | YCTOMYMBOCTH. YPaBHEHUST B  YaCTHBIX
IIEPBOMY IPOU3BOIHBIXY.
npubmmwxkenutro u  ee | U3  Ned  «Teopust ~ yCTOMYMBOCTH.
MIPUMEHEHHE. VpaBHEHHsT B YacCTHBIX IMPOU3BOJAHBIX».
Beimosnnenue JOMAIHUX 3aJaHUN.

HOI[FOTOBKEI TCOPCTHUUCCKOI'O MaTCpHalia K
KaXXIOMY ITPAKTHYCCKOMY

17 | Jluneitnbie u | CamocrosarensHasi pabora Ned «Teopus |16
KBA3WINHENHbBIE YCTOMUYMBOCTA. YPAaBHEHUS B  YACTHBIX
YPaBHEHUS! B YACTHBIX | IPOU3BOJIHBIXY.

MPOU3BOIHBIX a3 Neq «Teopus YCTOMYUBOCTH.
VpaBHEeHUS] B YACTHBIX IPOUIBOIHBIX».
Breimosenue JIOMAIIIHUAX 3aJIaHUM.

IloaroroBka TCOPCTHUUCCKOI'O MaTCpHalia K
KaXXIOMY IIPAKTHYICCKOMY 3aHATHUIO

7. OBPA3OBATEJIBHBIE TEXHOJIOI'U

B cootBerctBun ¢ tpeboBanusmu DPI'OC BO no nHampapieHuro mnoarotoBku 01.03.02
[MpuknagHast MaTeMaTrKa U HHGOPMATHKA KOMIIETEHTHOCTHOTO TOIX0/1a TIpelyCMaTpUBAET
IIMPOKOE HCIIOIB30BAHWE B YYEOHOM TMPOIECCE AKTUBHBIX W HMHTEPAKTUBHBIX (Popm
MPOBEACHMS 3aHATUI B COYETAHUU C BHEAYIUTOPHOU pabOTOH ¢ 1eIbio (POPMUPOBAHUS U
pa3BUTHUS MPOPECCHOHATBHBIX HABBIKOB 00yUYaIOIIUXCS.

Jlekuuu: TpaJULIMOHHOE U MPOOJEMHOE M3JI0KEHUE TEOPETUUECKOTro MaTepuasa, TeKyIun
YCTHBIH OTMIPOC, KOJJIOKBUYMBI, UCTIOJIb30BAHNE MHTEPAKTUBHBIX OOYYAIONINX MYJIbTHMEINA
CPEICTB; MPAKTUYECKHE 3aHSATUSA: WHTECPAKTUBHBIE METOAbI PEIICHUS 33/Ja4, MO3TOBOM
IITYPM, HCHOJIb30BAHUE HAIVISIIHBIX CPEACTB, KOHTPOJIbHBIE pabOTHI; KOHCYJIbTALUHU,
caMocCToOsITeIbHas paboTa.

NmurtannonHbie METOIbI 0OYUYEHUS: TPOOIEMHAS JIEKLIUSI.

NrpoBble IMUTAIIMOHHBIE METO/IBI OOYUEHHUS: MO3TOBOM IITYPM.

HeurpoBbie IMUTAlIMOHHBIE METObI OOYUEHUS: METO/I TPYIIIOBOTO PELICHUS 3a1a4.
JIeKIMOHHBIE W TPAKTUYECKUE 3AHSTUS MPOBOISTCS C MCIOIB30BAHUEM TPAIULIMOHHOM,
AKTUBHON U MHTEPAKTUBHOU hopM 0OydeHMUsI.

8. OUEHOYHBIE CPEJCTBA JJISI TIPOMEXYTOYHOM ATTECTALIUA
Omnucanue mokaszaTteieil 1 KpUTEpUeB OIICHUBAHUS KOMIIETCHIIMI HA Pa3IMUHBIX dTAlax UX
dbopMUpOBaHMS, ONMUCAHUE KA OICHWUBAHMS, TUIIOBBIC KOHTPOJIbHBIC 3aaHUs VI MHBIC
MaTepuaibl, HEOOXOIUMBIE ISl OLEHKM 3HAHWUH, YMEHHI, HAaBBIKOB, XapaKTEepU3YIOIINX
aTanbl GOPMHUPOBAHUS KOMIICTCHIIUN, a TaK)Ke METOJIMYECKUE MaTEpHAJIbl, ONPEICIISIONINe
MpOLIeTypPhl OIEHWBAHUS 3HAHWH, YMEHU W HABBIKOB OTpPaXXeHbI B (DOHIE OIEHOYHBIX
cpenctB no aucuuruinHe «uddepenimanbabie ypaBHEHUS.

[TpoMeXyTOUHBIN KOHTPOJIb OCYIIECTBIISIETCS B BUIC 3K3aMEHA B IEPBOM M JK3aMEHA BO
BTOPOM CEMECTPE U3YUCHHS TUCITUTITNHBI.

DK3aMeHBI CAAIOTCS B KOHIIE NIEPBOTO M BTOpOro ceMecTpax. Popma cmaum 3K3amMeHa—
yctHas. HeoOXoauMbIM yClIoBUEM JIOMYCKa Ha 3K3aMEH SIBJISIETCS BBITIOJTHEHUE BCEX BHUIOB
CaMOCTOSITEILHON pabOThI M claua BCEX MHANBUIYATbHBIX IOMAITHUX 3aIaHUH.

OlneHOYHBIE CpEACTBA COCTOST M3 BOMPOCOB K 93K3aMeHaM. I[lpuMepHble BapUaHTHI



HUTOTOBBIX CEMECTPOBBIX TECTOB, CAMOCTOATCIBbHBIX pa60T 1 MHAWBUAYAJIBHBIX JOMAIIITHUX
SaI[aHI/Iﬁ INPUBCACHLI B (1)0HI[C OLCHOYHBIX CPEACTB JUCHUITTINHBI.

[TpuMepHBIE BOIPOCHI K IK3aMEHY
3-11 cemecTp

1. Huddepennmanpabie ypaBHeHus ([.Y.). OcHOBHBIC TOHATHS U omnpenencHus. Kakue
JIMHUY HA3bIBAIOTCS U30KJIMHAMU?

2. VpaBHEHUS € pa3geisSiONMMUCS TNEPEMEHHBIMU. YPABHEHUS C pa3elICHHbIMU
MepEMEHHBIMH.

3. VYpaBHeHUs, IPUBOISIIUECS K YPABHEHUSIM C pa3AeIISIIOIIMMUCS IEPEMEHHBIMU.

4. JIuneliHble ypaBHEHU 1-ro nmopsaka.

5. Meroa Bapuaiuu nocTOSHHBIX.

6. VYpasHeHnue bepHysiu u ero cBeJieHUE K TUHEHHOMY YPaBHEHUIO.

7. YpaBHeHue PukkaTu 1 €ro cBeAeHUE K JUHEHHOMY YPABHEHHUIO.

8. VYpaBHeHue B ONHBIX TudhepeHImaiax.

9. HHTerpupyroumuii MHOXKHUTENb. Y CIIOBUE CYILIECTBOBAHUS MHTEIPUPYIOLIETO MHOXKUTENS,
3aBUCSIIETO TOJIBKO OT X U OT'Y.

10. Metoa Diinepa npubmmkeHHoro nuuTerpupoBanus [.V.(;momansie Ditnepa)

11. TeopeMa cyliecTBOBaHUS U €EAMHCTBEHHOCTH peteHus . Y. nepBoro nopsaka.

12. Teopema O HempepbIBHONM 3aBUCHUMOCTH PEUICHUM OT MNapaMeTpOB U HAYAIbHBIX
3HAYECHUI.

13. Oco0ble TOuKH, 0OCOOBIE KpUBBIE (Y3€71, cello, (OKYC, IIEHTP).

14. Tlpocreiiliie TUIBI YpaBHEHUN, HEPa3pElIEHHbIX OTHOCUTEIBHO MPOU3BOIHOM.
Vpasuenus Buga: F(y[l 50 u F(x,y[ )=0.

15. TIlpocreillre TUIIBI ypaBHEHUN HEPA3PEUIEHHBIX OTHOCUTEIBHO IPOU3BOJIHOM.
VYpasuenus suaa: F (y,y[| )=f F(x,y,y[! )=0.

16. YpaBuenue Jlarpanxa.

17. YpaBuenue Krnepo.

18. Teopema cyliecTBOBaHUSI W €OUHCTBEHHOCTH pemieHus [I.Y., He pa3peleHHOoro
OTHOCHUTEIBHO NMPOU3BOIHON. OCOOBIE pEIIEHMUSI.

19. Teopema cyliecTBOBaHUS M €IMHCTBEHHOCTH petieHus [.Y. n-ro nopsaxka.

20. ITpocreiiimme ciyyan HOHWKEHUS MOPSIKA.

21. Tlpocrteiimme ciaydadw MOHFMKEHHS Mopsiaka. YpasHenus Buaa: F(x,y,y [ .,.,y[//:0])=0.
(OTHOPOJIHOE OTHOCUTEIBHO APTYMEHTA X, OIHOPOJHOE OTHOCUTEIBHO APIYMEHTOB y, Y[
..., OJTHOPOJIHOE B 0OOOIIIEHHOM CMBICIIE).

22. JluneiiHoe ogHopoaHoe .Y. n-ro nmopsaka.

23. Jluneitnbiit nuddepeHmanbHbIi onepaTop L u ero cBoiicTa.

24. TeopeMbl O pelIEHUSIX JUHEHHOrO OJJHOPOHOIO ypaBHEHUS (6 TeoOpeM).

25. JluHeltHO He3aBHCHUMBbIEC (PYHKIIMM Ha OTpe3ke (JIMHEWHO 3aBucuMble). OnpenennTenb
Bponckoro.

26. OOmee pemieHue JauHeWHOro omHopoaHoro /JI.Y., dyHaameHTanmbHas cucTeMa
pelIeHuU.

27. TloHwkeHue Mopsaka JUHEHHOTo oHOpoaHoro 1.V.

28. Haxoxnenue nmuHeHOTO omHOopoaHoro J1.Y. mo 3amaHHOi (pyHIaMEeHTaIbHOUN cucTeMe
petenuii. [Tpumep.

29. ®opwmyna Octporpajackoro - JInyBumis.

30. Jluneiinoe omHopoHoe J1.V. ¢ MOCTOSHHBIMU KO3 PUIIMEHTaMU. XapaKTEPUCTHUECKOE
ypaBHeHue. Ciydyall pa3IMUHbIX JeHCTBUTEIbHBIX U MHUMbBIX KOPHEH.

31.  31. Jluneitnoe onHopomHoe JI.YV. ¢ TOCTOSHHBIMU  KO3(pPHUIIMEHTaAMU.
XapakTtepuctuueckoe ypaBHeHue. Ciayuail KpaTHBIX JEHCTBUTENbHBIX 1 MHUMBIX KOPHEH.

32. VYpaBHeHue Ditsiepa (pa3InyHble ClIydyan KOpHENH XapaKTepUCTUUECKOTO YPaBHEHUS).

33. Jluneiinoe HeogHopoHoe [.VY. CBolCTBA YaCTHBIX PEIICHUN.

34. Obmee pemenne auHeriHOro HeogHopoaHoro J1.V.(Teopema).

35. Meroa Bapualuu Npou3BOJIbHBIX IOCTOSHHBIX JJI YPABHEHUS N-TO MOPSJIKA.

36. Jluneiinoe HeomHopoaHoe [I.Y. ¢ mocTosHHbBIMH Ko3dduimeHTaMu (mpaBas 4acTh



SIBJISICTCSI MHOTOYJICHOM CTETICHU S).

37. Jluueiinoe HeogHOpoaHOe [[. Y. ¢ mpaBoit yacThio: MHOTOUJIEH CTENIEHU S.
38. Jluneiinoe HeomHopoaHoe [.V. ¢ mpaBoii wacteio:[//:0]Q[//:0](x)cos jX.
39. TloHsTHSA O KpaeBBIX 3aa4ax.

40. @ynkuus ['puna.

[TpumepHbIe BOIPOCHI K 3K3aMeHY 4 ceMecTp
1. Cucremnl 1.V. OOuiue moHaTus.

2. HurerpupoBanue cuctem [I.V. myTeM cBeleHUSI K OJTHOMY YPABHEHHUIO 00JIee BHICOKOTO
MOPSIIKA.
3. HaxoxpaeHue uHTerpajibHbIX KOMOMHaIMii 1714 cuctem 1.Y.
4. Cucremsl muHerHbIX 1. Y. JIunelnbiil nuddepeHImanbHbli oniepaTop U ero CBOMCTRA.
5. OCHOBHBIE TEOpPEMBI O pEIICHUSIX JMHEHMHBIX OJHOPOJHBIX cucTeM. OOlee pelieHue
JIMHENHBIX OJTHOPOJIHBIX CUCTEM.
6. PelieHne nMHENHON HEOAHOPOAHOM CUCTEMBI.
7. Cucrembl nuHeHBIX JI.Y. ¢ mocToSHHBIMH KO3(DHUIIMEHTaAMU. XapaKTePUCTUUECKOE
ypaBHeHue. Pemienue cucrem 1.VY.
8. MeTona Bapualui MOCTOSIHHBIX JIJISI PEIIeHUs] TUHEHMHBIX HEOTHOPOIHBIX CUCTEM.
9. Obuiee pelieHUE CHUCTEM JMHEUHBIX HeoaHopoaHbix [I.Y. B 3aBucumMocTu OT BHUIA
(GYyHKIIMY B TPABO YacCTH.
10. ¥YcroituuBoctb. OCHOBHBIE MOHSATUS U OTIPEICTICHUS.
11. Tlpocteiiiue Tl Touek Mokos. Ciaydall TeMCTBUTEIBHBIX M PA3IMYHBIX KOpHEH 12.
ITpocreitine Tunbl Todyek MOkos. Ciaydall KOMIUIEKCHBIX KOPHEH XapaKTepUCTUUECKOTO
ypaBHeHus. Ciiyuail KpaTHBIX J€HCTBUTEIbHBIX KOPHEI.
12. Teopema JIsnyHoBa 006 yCTOMYUBOCTH.
13. Teopema JlanmyHoBa 00 acUMITOTHYECKOW ycTroWumBocTu. Teopema UYertaeBa o
HEYCTOWYMBOCTH TOYEK IMOKOS.
14. HccrnenoBaHue Ha yCTOMUYMBOCTD 1O NEPBOMY MPUOIIUKEHUIO.
15. IlpusHaku OTPULIATENIBHOCTU JACHCTBUTEIBHBIX YAaCTe BCEX KOpPHEH MHOIrOWIeHa
(Teopema I'ypBuiia).
16. VYpaBHeHHEe B 4YACTHBIX NPOU3ZBOAHBIX 1- ro mopsaka. OCHOBHbIE TOHATHS U
OIpe/esIeHuUs .
17. JIuHeitHble U KBAa3WJIMHENHbIE yPABHEHUS B YACTHBIX TPOU3BOAHBIX.
18. VYpaBHEeHUS B YaCTHBIX IPOU3BOIHBIX JIS CJIy4Yasi N HE3aBUCUMBbIX [IEPEMEHHBbIX.
19. HeonnopoaHble TUHEHHbBIE YpaBHEHMS 1-TO TTOpsiaKa.
20. VYpasuenus I[1dpadda u ero perienue.
21. Heobxonumoe yclioBUE CYIIECTBOBAHUSI MHTETPUPYIOIIETO MHOXUTENS Il YpaBHEHUS
IMdaddda.
22. WurterpupoBanue auddepeHIUaTbHbIX YPAaBHEHUM TPU TIOMOIIU PsIOB. YpaBHEHUE
beccenss  u ero peuienue.

Kputepun onieHk# 3HaHMIA CTYIEHTOB O AucHuIUInHe «uddepeHnnanbabie ypaBHEHUS

DK3aMeHalMOHHbINA OmieT no auddepeHuaIbHbIM yPABHEHUSIM COACPKUT 4 3aJaHuii: 1Ba
TEOPETUYECKUX BOIIpOCAa M ABE MpakTHU4YecKHe 3agaun. Kakaplil TeoOpeTMYeCKHil BOIPOC
COOTBETCTBYET Mporpamme JaHHoro cemecrpa. [IpaxkTuueckue 3agaum OarOTCA CpeaHEN
CJII0’)KHOCTH, CPABHUMBIE C TEMH, KOTOPbIE PEUIAIMCh HA MPAKTUUYECKUX 3aHITUSAX. DK3aMEH
cpaercs ycTHO. IlomoxuTenbHash OLEHKA II0 53K3aMEHY BBICTABISAETCS, €CIU CTYHACHT
MPaBUIIBHO OTBETUJI Ha OoJiee MOJOBUHBI BOMPOCOB. [Ipu 3TOM OTBET HAa TEOPETHUUYECKUI
BOIPOC CYUTAETCS] MPaBWIbHBIM, €CIM MPaBWIbHO CHOPMYJIMPOBAHBI HEOOXOAUMBIE
MoHATUS U (aKThl, OTHOCSIIMECS K JaHHOMY BOIIPOCY, MPAaBUIBHO C(opMyIrpoBaHa
TeopeMa, U3JI0KEHUE CTYACHT BEIET YCTHO U C MOHMMAaHUEM. 3aJaya CUMTAETCS PELIEHHOM,
€cld JaHO €€ II0JIHO€ IIPAaBUJIBHOE II03TAllHOE pelleHHue. [lOMOJHUTENbHBIE BOIPOCHI
3aAl0TCsl JUIsl YTOUHEHMS] 3HAHUM CTyJEHTa IO BOIpocaM Ousieta, M, Kak IMpPaBWIIO, HE



BBIXO/ISIT 32 TIPEAEIIbl BOIIPOCOB IO OUIIETY.

- OueHKM  «OTIMYHO»  3ACIIY)KUBAET  CTYJIEHT, OOHAPYXUBIIUMA  BCECTOPOHHEE,
CHCTeMATHYECKOE U TIIyOOKOe 3HaHUE YyUeOHO-TIPOrpaMMHOI0 MaTepHaja, yMeHHue CBOOOTHO
BBIINIOJIHATH 3a/IaHUS, TPEAYCMOTPEHHBIE TPOTPAMMOM, YCBOMBIINN OCHOBHYIO U 3HAKOMBIH C
JIOTIOJIHUTEJIbHOM JIUTEPATYPOM, PEKOMEHIOBAHHOM mporpammoil. Kak mpaBwio, OIeHKa
«OTJIMYHO» BBICTABIISIETCS CTYJIEHTAM, YCBOMBIIUM B3aUMOCBSI3b OCHOBHBIX TOHSITHUI
JUCLUIUIAHBI B UX 3HAYEHUU JJIs MPUOOPETAEMOM CTIeIUaIbHOCTH.

- OIIEHKH «XOpOIIO» 3acClyXHUBAeT CTYJCHT, OOHAPYXUBIIHUM IIOJJHOE 3HAHUE Y4YEOHO-
MPOrpaMMHOTO MaTepualia, YCIHEHUIHO BbINOJHSIIOUIAN IPEeIyCMOTPEHHbIE IPOrpaMMON
3aJlaHusl, YCBOMBIIMN OCHOBHYyIO JuTepatypy. Kak mnpaBuigo, OIlLIEHKAa «XOpOIIO»
BBICTABJISIETCS CTYJICHTAM, TOKA3aBIIUM CUCTEMATUUECKUN XapaKTep 3HAHUM MO JUCHUILINHE
U CIIOCOOHBIM K MX CAMOCTOSITEJIbHOMY MOTIOJTHEHUIO M OOHOBIIGHUIO B XOJIe JaJIbHEHIIero
0o0y4eHus B By3e U B Oyayieit mpodeccnoHaaIbHON AeATeIbHOCTH.

- O1IeHKHU «yIOBJIETBOPUTEIHHO» 3aCTY)KMUBAET CTYJEHT, OOHAPYKUBIIIMI 3HAHUE OCHOBHOT'O
y4eOHO- MPOTPpaMMHOTO MaTepuaia B oobeMe, HEOOXOIMMOM ISl JTaTbHEUIIIero O0yUeHusl,
BBIIIOJIHAIOIIETO  3aJaHus, IPEIyCMOTPEHHBIE MPOrpaMMOM, 3HAKOMBIA C OCHOBHOM
JINTEPATYypPOM, PEKOMEHIOBAHHOM MPOrpamMMOi. Kak MIPaBUIIO, OIIEHKa
«yJIOBJIETBOPUTEIIbHO» BBICTABIISIETCS CTYAEHTAM, JOIYCTUBIIMM IOTPEIIHOCTH B OTBETE Ha
9K3aMEHEe W TPU  BBHINOJHEHUU SK3aMEHALIMOHHBIX 3aJaHui, HO oO0JIagarolum
HEOOXOIUMBIMU 3HAHUSIMU VI UX YCTPAHEHUS M10]1 PYKOBOJICTBOM MPENOaBaTENS.

- OneHKa «HEYIOBJIETBOPUTEIIHHO» BBICTABIISCTCS CTYICHTY, UMEIOIIEMY ITPOOETbl B 3HAHUSX
OCHOBHOT'O Y4eOHO- MPOTPaMMHOTO MaTepHuaa, JOMYCTUBIIEMY MPUHIUITHAILHBIC OIIMOKHN
B BBINOJHEHUM MPEAYCMOTPEHHBIX IporpamMMoi 3agaHuil. Kak mnpaBuio, OlleHKa
«HEYJIOBJIETBOPUTEIILHO» BBICTABIISIETCS CTYJEHTaM, KOTOpbIE HE MOTYT MPOIAOIKUTH
o0yueHre WM MPUCTYIUTH K MPOodecCHOHAIPHON NesTEILHOCTA 1O OKOHYAHWUU By3a Oe3
JIOTIOJIHUTEINIbHBIX 3HAHUH T10 TUCIUTIINHE.

9. YYHEBHO- METOANMYECKOE U NTHOOPMALIMOHHOE OBECIIEYHEHUE
JUCLHUITJINHDBI

a) IuTepatypa
1. bubuxos, KO. H. Kypc oObikHOBeHHBIX An(depeHIINATbHBIX YPaBHEHUN : ydeOHOe
noco6ue / FO. H. bubuxos. — 2-e uza., crep. — Cankt-IletepOypr : Jlanp, 2022. — 304 c. —
ISBN 978-5-8114-1176-4. — Texct : 2nekTpoHHBIN // JlaHb : 3JIEKTPOHHO- OMOIMOTEYHAS
cuctrema. — URL: https://e.lanbook.com/ book/210617 (mata obpamenus: 11.04.2024). —
Pexxum moctyma: 11 aBTOpU3. MOJTB30BATENICH.
2. demunosuy, b. I1. Iuddepennmnanpubie ypaBHeHHs : yueOHOe mocobue st By3oB / b. I1.
Hemunosuy, B. I1. MoneHnos. — 6-¢ u3n., crep. — Cankrt-IlerepOypr : JIans, 2022. — 280 c.
— ISBN 978-5-8114-9441-5. — TekcT : aneKTpoHHbIH // JIaHb : 27IeKTPOHHO- OMOIMOTEeUHAS
cucrema. — URL: https://e.lanbook.com/ book/195426 (nata obpamenus: 11.04.2024). —
Pexxum moctyma: 11 aBTOpU3. MOTB30BATENICH.
3. ®enoprok M.B. O6sikHOBeHHBIE U PepeHnraIbabie ypaBHeHUs : [Yueb. mocobue]/ M.B.
®denopiok . -3-e u3m., crep.. -CI16.: Jlans, 2009. -448 c.
4. TlpakTMKyM ¥ WHIUBHUIyaJIbHBIC 3alaHUSl 1O OOBIKHOBEHHBIM JH(QPEepeHIINATbHBIM
ypaBHEHMSIM (TUITOBBIE pacueThl) : yueOHoe rmocodue / B. A. bonotiok, JI. A. bonotiok, E. A.
[MIeBen, FO. B. IlIeeu. — Cankr- IlerepOypr: Jlans, 2022. — 224 c. — ISBN
978-5-8114-1650-9. — Texkcr : anekTpoHHbI // JIaHb : 3JIeKTPOHHO- OMOIMOTEYHAS] CUCTEMA.
— URL: https:// e.lanbook.com/ book/213275 (mata o6pamenus: 11.04.2024). — Pexum
JIOCTYTIA: JUTsl aBTOPU3. MTOTb30BATENICH.
5. Cawmotinenko A. M. [duddepenuuanpuble ypaBHeHHs [TekcT]: mpakT. Kypc: yueO.
nocobwue: pexk. Mun. oop. P® / A. M. Camoiinenko, C. A. Kpusomes, H. A. I1epectiok. - 3-¢
u3n., nepepad. - M. : Beicu. mik., 2006. - 384 c.



6. @uwmmnmnoB A. ®@. COopHuk 3amau mo auddepeHunanpbHbiM ypaBHeHUsIM [Tekct]/ A.D.
@uunmnos . - M. ; Mxesck : PerynspHas u xaotudeckas quHamuka, 2005. - 176 c.

7. Tpydanona T. B. duddepeHimanbabie ypaBHeHHs B MpuMepax U 3amavax [Tekcr] : yueo.
nocobue: pek. IB PYMLL/ T. B. Tpydanona, E. M. Canmamiosa, B. A. Tpydanos ; AMI'Y,
®MuM. - baarosereHck : MU3a-Bo AMyp. roc. yH-Ta, 2006. - 160 c.

8. Tpydanona T.B. Ilpuknagnsie 3amaun u nmpuMepsl o auddepeHInaIbHbBIM YPABHEHUSIM
[DnexTpoHHBIN pecypc] : yuebd. nmocodue: pexk. YMO By3oB PD mis crner. 160400.65 u Hamp.
noaroroBku 230100.62/ T. B. Tpydanosa, E. M. BecenoBa, B. A. Tpydanos; AmI'Y,
®Mull. - bnarosemenck : U3n-so Amyp. roc. yu-ta, 2014. - 164 c. —
http://irbis.amursu.ru/DigitalLibrary/AmurSU_Edition/6936.pdf

9. O6pIKHOBEeHHBIEC MU PepeHITaIbHbIe YpaBHEHUS : ¢O. yue0.-MeTO 1. MaTEPUAJIOB IS CIIEIl.
24.05.01/ AmI'Y, ®MuU; coct. T. B. Tpydanona. - brarosemenck: NU3n-Bo Amyp. roc.
yHTa, 2017. - 91 ¢ Pexum nocryma: http:// irbis.amursu.ru/ DigitalLibrary/
AmurSU_Edition/7875.pdf

10.COOpHUK MHOMBHUIYATbHBIX 3aMaHuii mo Kypcy "OObIKHOBeHHBIE au(depeHInaIbHbIe
ypaBHeHUs" [DIEKTPOHHBIN pecypc|: yuel.- metoa. nmocodbue. Y. 1. YpaBHeHus mnepBoro
nopsaka/ AMYpCKUMH TOCYyIapCTBEHHbIH yHUBepcuTeT, DakynbTeT MaTeMaTUKUd U
unpopmaruku, Kadenpa wmareMaTuyeckoro aHaau3a U MojedupoBaHus ; cocT. T.
B. Tpydanosa. - brarosemenck : AmMI'Y, 2021. - 34 c. - b. 1.

Pexxum mocryna: http://irbis.amursu.ru/DigitalLibrary/AmurSU_Edition/11631.pdf

11. COopHUK MHIMBUAYATIbHBIX 3adaHuil Mo Kypcy "OObIkHOBeHHBIE Mu(depeHInaIbHbIe
ypaBHEeHUS" [DNEKTPpOHHBIN pecypc]: yueb.- merona. mocobue. Y. 2. YpaBHeHUs MHOpsaka
BbllIE TepBOTro/ AMYpCKHUI TOCYJapCTBEHHBbIN yHUBepcuTeT, PaKyIbTeT MAaTeMaTUKU M
nHdpopmatukn, Kadenpa wmaremaTudyeckoro aHaiau3a W MOJCIUPOBAaHUSA; cocT. T.
B. Tpydanosa. - brarosemenck : AmMI'Y, 2021. - 33 c. - b. 1.

Pexxum nocryna: http://irbis.amursu.ru/DigitalLibrary/AmurSU_Edition/11628.pdf

0) mporpamMmMHoe obecrieueHne 1 HTepHeT-pecypechl

Ne HaunmenoBanue Omnucanue

1 [ http://www.amursu.ru Odummanpaeiii caiit ®I'OY BO «AMmypckuii rocymaap-
CTBEHHBII YHUBEPCUTET»

2 | http://e.Jlanbook.com DJIeKTpOHHO- OubnmoTeuHass cucrema M3maTenbcTBO
«JlaHp» — TeMaTHYecKHWe TMaKeThl: MaTeMaTHUKa, (PU3UKa,
WH)XEHEPHO- TEXHUUECKHEe HayKu. Pecypc, BKIIOUaronmi B
ce0s1 Kak 3JIEKTPOHHBIE BEPCUM KHUT M3IaTenbcTBa «JIaHbY
U IPpYyTUX BEAYIIUX U3ATEeIIbCTB YUEOHOU TUTEPATYPHI, TaK
U DJJIeK- TPOHHBIE BEPCUU TEPUOINYCCKUX H3IAHHUHA 10
€CTEeCTBEH-HBIM, TEXHUYECKUM U TYMAHUTAPHBIM HayKaM.

3 | http// Hayuno- obpa3oBaTenbHblil pecypc UIsl pelieHHs 3a7ad
www.iprbookshop.ru/ oOyuenust B Poccum u 3a pyOexoMm. YHHKaIbHAs ILIaT-
dopma  OBC  IPRbooks  oObemuHsieT  HOBeHIIMe
MH(DOPMAITMOHHBIE TEXHOJOTHH U YUEOHYIO JINIIEH3MOHHYIO

JUTEPATYPY.

B) nmpodeccrnoHa bHble 0a3bl JAHHBIX U HHHOPMAIIMOHHBIE CIIPABOYHBIE CHCTEMBbI

Ne HaunmenoBanue Onucanue

1 [ https://scholar.google.ru/ | GoogleScholar — mouckoBasi cucTtemMa IO TIOJHBIM TEK-
CTaM HayYHbIX ITyOJIMKALIMA BceX (POPMATOB M JUCITUTUTHH

2 | http://www.mathnet.ru/ |[Math- Net.Ru. OOmepoccuiickuii MaTeMaTHYECKUI
noptai.  CoBpeMeHHast uWH(MOpPMAIMOHHAs  CHCTEMa,
MPETOCTABIISIONIAS POCCHICKAM u 3apyOeKHBIM
MaTeMaTHKaM  pa3jIuyHble BO3MOXXHOCTH B  ITOUCKE
nH(pOpMAIIIU O MATEeMaTUYECKOM )n3HU B Poccun.




3 | https://elibrary.ru/ Hayunass snextponnast Oubmuoreka eLIBRARY.RU -
poccuiickuii MHGOPMAIIMOHHO- aHAJTUTUYSCKUH TOpTal B
001aCcT HaYKH, TEXHOJIOTUU, MEAUIIUHBI 1 00pa30BaHUS

10. MATEPUAJIBHO-TEXHUYECKOE OBECITEHEHUE JNCHUITINHbI
Jlekuuu U MpakTUUYECKUe 3aHSTUSI MPOBOMASTCS B CTAHAAPTHOW ayAUTOPHUHU, OCHAILIEHHON B
COOTBETCTBUU C TPEOOBAHUSAMHU MPENOAABAHUSA TEOPETUUECKUX AUCHUILUIMH, BKJIIOUAs
MyJabTUMeIUa- npoekTtop. [lpu wW3ydeHMM  AUCHUILUIMHBI  UCIOJB3YETCS OCHOBHOE
HEOO0XOoIMMOe MaTepHaibHO- TEXHHYECKOe OO0OpyIOoBaHUE: MYJIbTUMEIUNHBIE CPEICTBA,
WMuTepHeT- pecypchl, MOCTYN K ITOJHOTEKCTOBBIM JJICKTPOHHBIM 0a3aM, KHIDKHBIA (DOH.T
Hay4YHOU OMOIMOTEKH AMYPCKOTO FOCYJapCTBEHHOTO YHUBEPCHUTETA.

JlanHoe o0opy10BaHUE TPUMEHSETCS] TPU U3YUEHUU AUCHUTUINHBI.

[Tomemenust st caMOCTOSITENIBHOM Pa0OThl OOYYAIONIMXCS OCHAIIEHBI KOMITBIOTEPHOM
TEXHUKOU C BO3MOXKHOCTBIO MOJAKIIOUEHUs K ceTu «MHTepHeT» u obecriedeHrueM J0CTyma B
NIEKTPOHHYIO MHPOPMAITMOHHO-00pa30BATEBHYIO CPEly OpraHU3aIUH.

MarepuaibHO- TeXHHYECKasi 0a3a oOecrieynBaeT MPOBEIEHNE BCEX BUOB JUCIUIUTMHAPHOMN
MOJITOTOBKHU, MPAKTUUECKON U HAYYHO-UCCIIE0BATEIILCKON pabOThl 00yUaIOIUXCsl, KOTOPhIE
MPEAYyCMOTPEHbl YYEOHBIM IUIAHOM U COOTBETCTBYIOT JEHCTBYIOIIUM CAHUTAPHBIM U
MPOTHUBOIOKAPHBIM MMPABUIaM U HOPMaM.




