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1. [{esiu OCBOECHUSA TUCIUNIUHBI

Jucuumnmna «auddepeHiraibHbple ypaBHEHUs» 00ecieYrBaeT MPHUOOpETeHNE 3HAHUH 1
ymenuii B cootrBerctBuu ¢ ®PI'OC BIIO, comeiictByeT (HOpMUPOBAHUIO MHUPOBO33PCHHS H
Pa3sBUTHIO MaTEMaTUYECKOro MbIlUIeHHs. KpoMe TOro, AMCHUIIIMHA CIIOCOOCTBYET PAa3BUTHIO
JIOTUYECKOT0, 3BPUCTHYECKOTO U AITOPUTMUYECKOTO MBIIIICHUS U JAeT MPEACTaBICHUE O MECTe
U POJIM MAaTEMaTUKHU B COBPEMEHHOM MUPE, MUPOBOM KYJIbType U UCTOpUU. Llenp quciMIIuHbl —
U3y4YeHHEe OCHOB Au(depeHlnaIbHbIX YPaBHEHHH, BKIIIOUYAIOLUIUX TEOPUI0O U MPAKTHUYECKHE
METO/Ibl PEIIEHNUs], KAYECTBEHHOI 0 ucciieoBanus 1Y, Teopuro yCTOHYMBOCTH.

2. MecTO AMCHUIIUHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMmbl

JlaHHas IUCIUITMHA OTHOCHUTCS K 6a30BOi YacTu 00pa3oBaTeIbHON MPOTrPaMMBI.

JlucuyiuimHa OCHOBBIBACTCSI HA 3HAHUAX M HaBBIKAX, MOJIyYEHHBIX CIYLIATEIAMH IIPU
U3YYEHUU TaKUX AMCLUUIUIMH, Kak «MaremaTtudeckuil aHanus», «Anredpa». OcCHOBY Kypca
COCTaBJISIIOT METOJbl KAYECTBEHHOI'O HCCIEIOBAaHUA, TEOPETUYECKUE M NMPAKTUYECKHE METOJbI
pemenus quddepeHINATLHBIX YPaBHESHUH.

3. Illlanupyemble  pe3yJbTaTbl  O0y4YeHHMs] 10 JMCHUILVIMHE, COOTHECeHHbIe ¢
IVIAHMPYeMbIMH Pe3yJIbTATAMM 0CBOCHHUSI 00pa30BaTe/JbHOH NMPOrpaMMbl

[Ipomecc u3ydeHUs TUCIUILUIMHBI HANIPaBIIeH Ha (POPMUPOBAHUE CIICAYIOIINX JIEMEHTOB
komneTeHmii B coorBerctBuu ¢ ®I'OC BO, OIl BO u npuoOpereHus ciaenyromux 3HAHUMH,
YMEHMM, HaBBIKOB U (MJIHM) OIbITA 1E€ATEIbHOCTH:

dopmupyemMasi KOMIIEeTEHI U Ilepeyennb
(ko1 1 (hopMYyJIPOBKA) MJIAHMPYEMbIX Pe3yJIbTATOB 00yUeHUS

Oo6menpodeccuoHaIbLHbIE KOMIIETEHIIUT
OIIK-2 3HaTh:
Ob6magaer cnocOOHOCTEIO KOPPEKTHO armapat Teopuu Y, GopMyIHpOBKH YTBEPKICHHUIA,
MIPUMEHSTH TIPU PEIICHUN METO/JIBI UX JIOKAa3aTeNLCTRA.
npodecCHOHANBHBIX 33]1au armnapaT Ymerth:
MaTeMaTUYECKOTO aHAIH3a, TEOMETPHH, - pemarh 3a1a4u;
anreOphl, AMCKPETHOW MaTEeMaTHKH, - IPUMEHATH OHATHS, PE3YIIbTAThl U METOJIBI TEOPUU
MaTeMaTUYECKOU JIOTUKU, TEOPUHU Y.
aJTOPUTMOB, TEOPUU BEPOSITHOCTEH, Baanern:
MaTeMaTH4eCKOW CTATUCTUKH, TEOPUHU - MaTEMaTHYECKUM arrmaparom teopun 1Y,
WH(POPMAITUH, TEOPETHKO-YHCIOBBIX - METOJIJaMH PENICHHUs 3aJ1ad U I0Ka3aTeIbCTBa
METOJ0B YTBEPKJICHHUII.

4. O0beM, CTPYKTYpa U coJep:KaHue TUCHUTLIUHBI

061_[1351 TPYAOCMKOCTb JUCHUIIJIMHBI COCTABJIACT 2 3a4EeTHEIC CIWHUIIBI, 72 aKaJ. Jgaca.

Ne Tembl (pa3aenbl) Buabl yueOHbIX 3aHSITHIA, DopMbI TEKYLLIETO
n/n AUCHUTLIMHBI, =y BKJIIOYasi CAMOCTOSITEIbHYIO KOHTPOJIsI
HX COJep:KaHue § padoTy CTyAeHTOB, ycneBaeMoCTu
= H MX TPY0eMKOCTh dopma
o (B akazeMnYecKHX 4acax) NMPOMEeKyTOYHOM
KoHTakTHasi pa6oTa | arrecranun
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1 |BBoxnas nexnus. OCHOBHbIE
MOHATHA Kypca AuddepeHmansHex| 4 2 1 1
YpaBHEHUI
2 |YpaBHEeHUs IEPBOTO MOPSIKA 4 2 1 1 1
3 |Cuctems! quddepeHunanTbHbIX 4| 2 2 1
YpaBHEHUI
4  |JIuneitHbIE CHCTEMBI 4 4 2 1 2
nrddepeHInaTbHBIX YpaBHEHUH
5 |JIuneiiHBIE CUCTEMBI C 4| 4 2 1 K.p. Nel
MTOCTOSTHHBIMU K03 prmmeHTamMmu
6 |duddepennnanpapie ypaBHEHUS 4 | 2 2 1 1
BBICIINX TOPSJKOB
Kpaessie 3anaun 4 4 2 1
Teopemsl cylIecTBOBaHUSA 4 2 1 1 2
Teopust ycTOMUUBOCTH 4 4 2 2
10 |JIuneiinble pa3sHOCTHBIC YpaBHeHHS | 4 2 1 1 1 |K.p. N2
0,3 | 5,7 |3auer
Bcero 32 | 16 5 03] 187

ConeprxaHue pa3aeioB THCHHILTMHBI

Pa3nes 1. BBognas nekuusi. OCHOBHbIE IIOHATHS

Onpenenenus auddepeHnaIbHOro ypaBHeHus, nopsaka Y, pemenus Y, uHTerpajibHou
KpHUBOI1, 10JIs HampaBiieHuH, n30kiuH. [TocranoBka 3agaun Komm, oco6ble pemieHus.

Paznes 2. DineMeHTapHBIe METOAbl HHTETPUPOBAHNUA YPABHECHH I EPBOr0 MOPAIKA
VpaBHEHHMSI C pa3lENAOIIMMUCS TEPEMEHHBIMH, OJHOPOJHBIC YpPAaBHEHMS, JIMHEWHBIC
ypaBHeHus, (opmyna Jlarpanxka, ypaBHeHus bepHymin, ypaBHeHusi Pukkatu, ypaBHEHUs B
noJHbIX Auddepenunanax. CBoiicTBa pelieHnii aBBTOHOMHBIX YpaBHEHUH.

Pa3nesn 3. Cucremsl nuddepeHnnanbHbIX ypaBHEHHI

Onpenenenust cucrembl J[Y mepBoro mopsinka, pemenus cucrembl JIY. Bekropnas 3amuck
cuctembl JIY. IloctanoBka 3amaun Komm mist cuctemsl Y, ¢opmynupoBka TeopeMbl 00
OJIHO3HAYHOM pa3pemmmocTy 3aaaun Komm.

Paznea 4. JInneitnbie cucrembl quddepeHnnanbHbIX YPaBHEHHI

CpolicTBa pelIeHU JTUHEHHBIX OAHOPOIHBIX CHUCTEM, (yHIaMEHTaJbHAasi CHCTEMa pEILIEHUM,
dbynnamenTanpHas Matpuia, MaTtpuna Komm. ®opmyna  Octporpaackoro-JInyBuimis.
Matpuunsie /Y, SKBUB@JIEHTHOCTb MHOXKECTBa ()YHJAMEHTAJIbHBIX MAaTpULl M MHOXKECTBA
pemieHut mMatpudHoro JIY ¢ HEBBIPOXKICHHOM HadanbHOM Marpuuei. @opmyna Jlarpanika
pELIeHUs JTMHENHOW HEOJHOPOAHOU CHCTEMBI.

Paspnen S. JIuneiiHble CHCTEMBI € NOCTOAHHBIMH KO3(PULIHEHTAMH

Pemenne nMHEHHBIX OJHOPOAHBIX CHUCTEM, DPEIICHHE JIMHEWHBIX HEOJHOPOJHBIX CHCTEM C
HEOJHOPOJHOCTBIO CIIELIMAIBHOIO BHJA, OIPEACICHHE MATPUYHOM HKCIIOHEHTHI, OLICHKA
MaTPUYHOU SKCIIOHEHTHI, MaTPUYHAsl SKCIIOHEHTA KaK CymMMa psijia.

Paznen 6. ludgdepenunanbHbie ypaBHEHHs BBICIIMX NOPSIAKOB

JY n-ro mopsnka u 3KBUBaJeHTHbIE UM cucTeMbl. [locTanoBka 3amaun Komu, dpopmynnpoBka
TeopeMbl 00 OnHO3HauHOW paspemmmocTd 3anaud Komm. CBolicTBa pemieHH JIMHEHHOTro




oaHopoaHoro ypaBHeHus. Popmyna Octporpaackoro-Jlnyswmisa. MccrnenoBanue JHUHEHHON
3aBUCUMOCTH (PYHKITUH C MOMOIIBIO ompenenuTens BpoHckoro. MeTonpl pemieHus TUHEHHBIX
HEOJHOPOAHBIX YpPAaBHEHHI: METOJl BapHallUd MOCTOSIHHBIX, (GyHkuus Komm. Jlunelinsie
OJIHOPOJIHBIE ¥ HeoTHOpoAHbIe JIY ¢ mocTosHHBIMU KO3 duimeHTaMu. Y paBHeHUs Ditiepa.
Pa3nen 7. KpaeBble 3agaun

ITocTanoBKa KpaeBbIX 3a/1a4, ycnoBue pazpemumocti. @ynkuus ['puna. 3agaun tuna [typma-
JInyBUILIIS, HAX0XKJICHHE COOCTBEHHBIX 3HAUEHUH U COOCTBEHHBIX (DYHKIMI KpaeBBIX 3a/1a4.
Pa3nen 8. Teopembl cyliecTBOBaHUA

Jloka3aTenbCcTBO TEOPEMBI CYIIECTBOBAHMS W E€IUHCTBEHHOCTH pemeHus 3agadn  Komm.
Henponomxkaemble pelIeHMs: ONpEACIICHHE, J0Ka3aTelIbCTBO CYLIECTBOBAHUs, CBOMCTBA.
HemnpepblBHass ~ 3aBUCUMOCTb ~ pEHNIEHUHM  OT  [AapaMeTpOB M HA4YalbHBIX  JAHHBIX.
HuddepeHnupyeMocTs pelIeHni 1O mHapamMeTpaM M HayajdbHBIM JAaHHBIM. YPaBHEHHS B
BapHalMAX 10 NapaMeTpaM U HadaJIbHbIM JAHHBIM.

Paznen 9. Teopusi ycroiiunBocTH

OCHOBHBIE OMPENCIICHUSI TEOPUU YCTONYMBOCTU. Y CTOMUYMBOCTh PEUICHUM JIMHEUHBIX CHUCTEM.
Y CTOMUMBOCTh HYJIEBOI'O PEILIECHUS JMHEWHBIX CUCTEM C IOCTOSHHOM Martpuueil. Teopema 00
YCTOMYMBOCTU MO TepBOMY IpuOimkeHuto. Meton dyHkiuil JlamyHoBa: mepBasi, BTopas U
TpeTbsi Teopembl JlsmyHoBa, Teopema UYeraeBa. YCTOMYMBOCTH HYJIEBOIO PEUICHUS
BO3MYILIEHHBIX cucTeM. Pa30Bblii MOPTPET JIUHEHHBIX OJHOPOJIHBIX CUCTEM BTOPOrO MOpsJKA C
NOCTOSTHHBIMHU K03 punmenTamu, kiaccuduranus ocoObIX TOUEK.

Pa3nen 10. J/Iunelinble pa3HOCTHbIE YPABHEHUS

IlonsiTHE O JIMHEWHBIX PA3HOCTHBIX YPABHEHMAX M MX pelieHusaX. PuiupTpyromue CBOWCTBa
Pa3HOCTHBIX YPaBHEHUH.

5. 06p330BaTeJ'[bele TEXHOJOI'MHA, B TOM YHCJI€ TEXHOJOIHHU IJIEKTPOHHOI0 06yqe}mﬂ u
AUCTAHIHUOHHbIC 06p330BaTeJII>HI>Ie TEXHOJOIT'HH, HUCHOJb3yEMbI€ IIPH OCYIIECTBJICHUUA
06p330BaTeJ'[bHOFO nmpouecca mo TMCUIIJInNHE

B mporiecce 00yueHust UCTIONIB3YIOTCS CIEAYIONME 00pa30BaTEeIbHBIC TEXHOIOTHH:

BBoaHasi JieKHMA — 1a€T II€pBOE LEJIOCTHOE NPEACTABICHHE O JUCUUIUIMHE U
OPUEHTHPYET CTYJEHTa B CHUCTEME U3Y4YCHHUS NAHHON AUCHUIUIMHBL. CTYIEHTHI 3HAKOMSITCS C
Ha3HAYeHHEM U 3aJa4aMU Kypca, €ro poJIbl0 U MECTOM B CHUCTeME Y4YeOHBIX TUCIHILIUH U B
CHUCTEME TOATOTOBKM B IeioM. JlaeTcsi kKpaTkuii 0030p Kypca, UCTOPHS Pa3BUTHS HAyKH M
MPAKTUKHU, TOCTIXKEHUS B 3TOU cdepe, MMEHA U3BECTHBIX YUCHBIX, U3JIaraloTcs MepCreKTUBHbBIE
HampaBJieHUs ucciaenoBaHud. Ha  3Toil  JeKnuM  BBICKA3bIBAIOTCS  METOAMYECKHE U
OpTraHU3aI[MOHHBIE OCOOCHHOCTH paboOThl B pamMKax NaHHOW AWCHUIUIMHBI, a TakXe JaeTcs
aHaJIN3 PEKOMEHIyeMOi y4eOHO-METOAMUECKOU TUTEPATyPHI.

AKaneMmndeckas JEeKIHS ¢ JeMeHTaMH JieKINN-0eceabl — IT0CJIEA0BaTeIILHOE H3JI0-
J)KEHHE MaTepuaia, OCYLIECTBIISIEMOE NMPEUMYIIECTBEHHO B BHJIE MOHOJIOTA IMPENoJiaBaTes.
DneMeHThl JIeKIIMU-0ece bl O00eCNeurnBalOT KOHTAKT TMPENoJaBaTeNs C ayauTOpued, uTo
MO3BOJISIET TPHUBJICKATh BHUMAaHUE CTYJACHTOB K HauOoliee BaXKHBIM TeMaM JUCIUIUIMHBI,
AKTUBHO BOBJIEKaTh HUX B Y4YEOHBII MpOIECC, KOHTPOIUPOBATH TEMI H3IOKEHHUS Y4eOHOTO
MaTepualia B 3aBUCUMOCTH OT YPOBHS €r0 BOCIIPUSITHUSA.

IIpakTuyeckoe 3aHsiTHE — 3aHATHE, MOCBALICHHOE OCBOCHHUI0 KOHKPETHBIX YMEHHUU U
HAaBBIKOB I10 3aKPETUICHHUIO MOJTYYCHHBIX HA JICKIUWA 3HAHUM.

Koncynbranum — BuJ y4eOHBIX 3aHATUHN, SBISIOMUICS OMHON U3 (QOpPM KOHTPOJS
CaMOCTOSITEIbHOW ~ paboThl  CcTyAeHTOB. Ha KOHCymbTamusx 1O TPOChOe CTYJIEHTOB
paccMaTpuBaIOTCs HauOollee CIIOXKHBIE MOMEHTBHI MPU OCBOCHHWM Marepuana JUCIHILTUHBL,
MpENoJaBaTesib OTBEYAET Ha BOMPOCHI CTYJIEHTOB, KOTOPBHIE BO3HUKAIOT y HUX B MPOIECCE
CaMOCTOSITENILHOM paOOTHI.



6. [lepeyeHb JHMIEH3HOHHOT0 W (WJIM) CBOOOJHO PACHPOCTPAHSIEMOr0 MPOrPAMMHOIO
ol0ecrieyeHusi, MCNOJb3yeMOr0 IPH OCYLIECTBJIEHUM O00pPa30oBATEeJBLHOIO Ipouecca o
AUCHUILINHE

B o6pa3zoBarensHOM MpoLecce Mo AUCIHHUILIMHE HCIOIb3YIOTCS:
111 POPMHUPOBAHUS MATEPHAJIOB JUISI KOHTPOJIS YCIIEBAEMOCTH ¥ IIPOBEICHHUS aTTECTAIIUN:
- mporpammbl Microsoft Office u cBo6oaHbIC aHaNOTH;
- u3zareabckas cucteMa LaTex;
- Adobe Acrobat Reader.

7. IllepeyeHb WH(OPMANMOHHBIX TEXHOJOTHMii, HCHOJb3yeMbIX IPH OCYLIECTBJIEHUH
00pa3oBaTe/ILHOIO TMpolecca MO JAUCHUILJIMHE, BKJIKYAsA MNepedyeHb JHMLUEH3MOHHOIO
NMpPOrpaMMHOro obecnedyeHusi W HWHPOPMANMOHHBIX CHPABOYHBIX cHcTeM (NpH
HEe00XO0UMOCTH)

B mpomecce ocymiecTtBieHHs ~— 00pa30BaTENBHOrO — Mpolecca IO JUCIHILIINHE
UCIOJIB3YIOTCS:

- ABTOMaTH3MpoBaHHas OMbaMoTeyHo-uHpopmannonHas cucrema «bYKU-NEXT»

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

- DnektpoHHas OubroTeyHas cucreMa «Jlaup» https://e.lanbook.com

- DrektpoHHas OubaroTeyHas cucrema «fOpaiir» https://urait.ru

- DnexTpoHHas oubnnoTeyHas cucreMa «KoHCYIbTaHT CTyIeHTa»

https://www.studentlibrary.ru

8. [lepeyeHb OCHOBHOI ¥  [ONOJHHUTEJBHOH Yy4yeOHOW JHMTepaTypbl, PpecypcoB
HHG(POPMALMOHHO-TEJIEKOMMYHUKAUMOHHOH ceTn «UHTEepHeT», HE00X0AMMBIX NSt
OCBOCHUS M CHUIINHBI

a) OCHOBHAas JUTepaTypa:
1. I'me3un C. H., Hectepos II. H. OObikHOBeHHBIE auddepeHINaTbHble YpaBHEHUS:
yaeOHOe nocoowue. SApocnasis: SApl'Y, 2016.
https://www.elibrary.ru/item.asp?edn=wpozbr&ysclid=ljshgci4b3555840301
2. Tmeua C. ][I, Tombeit A. O. IlpakTHKyM TI0 KypCcy OOBIKHOBEHHBIX
muddepeHIManbHbIX YpaBHEHUI: yueOHoe mnocobue. — Spocnasns: SApl'Y, 2017.
http://www.lib.uniyar.ac.ru/edocs/iuni/20110408.pdf
3. Tuxonos, A. H. Jluddepennmansubie ypaBHeHus : Yueb. uisg By30B / Tuxonos A. H.
, BacunbeBa A. B. , CeemnukoB A. I'. - 4-e u3g. , - Mocksa : ®U3MATIINUT, 2002. - 256
c. (Kypc Beicuieit MaTemaTiku U MateMaTiudeckoi ¢usuku. Beim. 6) - ISBN 978-5-9221-
0277-3. - Tekcr : anekrponnsiii / OBC "Koncymbrant crymenra" : [caiit]. - URL :
https://www.studentlibrary.ru/book/ISBN9785922102773.html

0) 10MOJTHUTEJIbHAS JIUTEpaTypa:
1. Ioutpsrun JI.C. OObikHOBeHHBIE AupdepeHnanbHble ypaBHEHHUs: YueOHuK - M.:
Hayka, 1982.
2. ®enoprok M.B. O6bikHOBEHHBIE AU(QepeHIranbHble ypaBHeHU: YyeOHoe nocobue
JU1st BY30B. - M.: Hayka, 1985.
3. Onbcronsn JILO. JIuddepeHnuanbaple ypaBHEHUS W BapUallMOHHOE HCUYHUCIICHHE:
yueonuk - M.: Enuropuan YPCC, 2002.
4. Apnonpg B.M. O6bikHOBeHHbIE TuddepeHIaTbHbIe YpaBHEHUs: YueOHoe mocodue. -
M.: Hayxka, 1984.
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5. @umunmnoB A.®. CoopHUK 3a1a4 110 TudPepeHIaIbHBIM ypaBHEHUAM. - M-IkeBcK.:
PX1, 2005.

6. Camoiinenko A.M. u gap. Juddepennmansaple ypaBHEHUS: NPUMEPHl U 3a/1a4H:
yaeOHoe rmocodue /uist By30B. - Kues.: Bricmas mikosna, 1989.

1. [TerpoBckmii W.I. Jleknuu 1o TEeOpunm OOBIKHOBEHHBIX U (depeHInaTbHBIX
ypaBHeHuH. - M.: Hayka, 1984.

9. MaTepI/IaJILHO-TeXHH‘leCKaﬂ 6333, HQOGXOHHMaﬂ AJIsl OCYIIECTBJICHUSA 06pa30BaTe.]'[BHOFO
nmpounecca nmo IMCIuIJInue

MarepuanpHO-TeXHUYECKasi 0a3a, HEOOXOoAUMasi JJis OCYIIECTBICHUS 00pa30BaTEILHOTO
npoliecca Mo JUCLUILUIMHE BKIIOUAET B CBOM COCTAB CHELUAIbHbIC TOMEILEHHSL:

- yuyeOHbIE ayTUTOPUH ISl TIPOBEACHUS 3aHATHI JIEKITHOHHOTO THIIA;

- yueOHbIE ayTUTOPUH IS IPOBEIECHHSI IPAKTUUECKUX 3aHATHH (CEMHHApPOB);

- yueOHbIE ayTUTOPUH ISl IIPOBEICHUS TPYIIOBBIX U MHIUBHIYAIbHBIX KOHCYJIbTAIUI;

- ydyeOHbIE ayIUTOPUU JUIS HPOBEJCHUS TEKYLIEro KOHTPOIS U IPOMEKYTOYHOMH
aTTeCTaINH;

- IOMEILEHUS /115l CAMOCTOSITENbHON paboThI;

- TIOMEIICHUS TSl XpaHEHHS U MPOPIIAKTHYECKOTO OOCITYKUBAaHUS TEXHUUECKUX CPEJICTB
o0yueHwHs.

[lomemienus i caMOCTOATENILHOM paOOThl OOYHaOIIMXCS OCHAIIEHBl KOMIIBIOTEPHOM
TEXHUKOW C BO3MOXKHOCTBIO MOAKIIOYEHHUs K ceTh «VHTepHEeT» M obOecreyeHueM JocTyna K
AIIEKTPOHHON MH()OPMALIMOHHO-00pa3oBaTenbHO cpene SAplY.

ABTOp(BI) :

JIOIICHT KadeIpbl MAaTeMaTHYECKOTO MOJICIIMPOBAHHUS
KaHauaat Gpus.-mMat. HayK



10.

11.

12.
13.

14.

IIpunoxenne Nel k paGoueil nporpamMme AU CHHUIIIMHBI
«ludpdepenunanbHble ypaBHEHUD)

DoH/1 OLIECHOYHBIX CPEICTB
JJIs1 MPOBeIeHUsI TEKYIeld U MPOMeKYTOUYHOI aTTeCTAlIMH CTY/IeHTOB
10 JUCIUILINHE

1. TunoBbie KOHTPOJIbHBIC 3aIaHUA WJIN UHBIC MaTEepUaAJIbI,
HCII0Jb3yEMbIE B IIPOLIECCE TeKyIIIei;I aTrecranum

IIpumepsl 32724 1JIs1 KOHTPOJIBbHBIX PadoT.

Haiitu oOmiee perenne u mocTpouTh rpaduk HHTETPaTbHON KPUBOM, COOTBETCTBYIOIICH
HA4aJIbHBIM YCIOBUSAM

X=2(x-2)(x+1)?% x(0)=1.

Haiitu obmiee pemenue (2Xx+2y —1)dx+ (x+y—2)dy =0.
Haiitu obmiee pemenue Y’ — yctgx =2XSinX.

Haiit o6mee pemenne Y =Yy’ — %, Yo = %
Haiitu obmee pemenne (X + Yy —1)dx + (x — y*> +3)dy = 0.
Haiitu obmee pemenne y'+2y'+y=¢e" +1;
MR2y"y'=x+e
4t? -1

26Vt

Haiitu obmiee pemenue Y

Haiitu obmiee pemenue X+ X =

5 -1 5
Hatitu obmee pemenne cucremsl X’ =AX, ecmu A={0 3 2|,

0 -2 3

0 11
Haiitu o6miee pemenue cuctemel X’=AX, ecmt A=|1 0 1|

2 21

HaiiTu BCce nmoJioxeHns1 paBHOBECHS U UCCIIEIOBATh UX HA YCTOMYHUBOCTh
X'=-=siny,

y' =2x+,1-3x-siny.
[Tpu kakux 3HaueHusx a u b ycroitune muorounen A* +ai’+A1°+ 1 +b.

Haiiti ofuiee pemenne cucTeMsl: X' = @ %)x + (_lljem .

Haiit MmeTomomM Maioro napamMeTpa ABa-Tpu 4JICHA Pa3JIOKCHUA

xy'—ex’ —In(l+y) =0, y(1)=0.

2. Cniucok BONPOCOB M (WJIM) 3a/IaHMI /151 TPOBEAEHUs IPOMEKYTOYHOM aTTecTalluu

[Tonatue muddepenunansHoro ypaBHeHus. IIpocreiimme Bunsl anddepeHInaIbHBIX
ypaBHEHUI MEPBOTo Mopsijika (C pa3AesoUMMUICS TEPEMEHHBIMH, OJTHOPOIHbIE, B MOJIHBIX
muddepennmanax, bepaynnu u PukarTi) 1 METObI X PELICHUS.

JIunelinple ypaBHeHus 1 nopsaka. MeToq KOMIIIEKCHBIX AMIUIATYL.



How

10.

11.

12.
13.

14.
15.

16.
17.
18.
19.
20.

21.
22.

23.
24.
25.
26.

27.
28.

29.
30.
31.
32.

33.

JIuneitnsle ypaBHeHUs | mopsaka. MeTo HeonpeaeIeHHbIX K03 (QUITMEHTOB.
HNHTerpupoBanne IUHEHHBIX OJHOPOJHBIX YpaBHEHUW Topsnka N (Ciaydail MpPOCTHIX
KOpHEM).

WuTerpupoBanue JHMHEHHBIX OJHOPOAHBIX YpaBHEHUH mopsaka N (ciay4yail KpaTHBIX
KOpHEM).

NuterpupoBanue  JMHEWHBIX  HEOJHOPOJHBIX  ypaBHEHHMM mopsnka N.  Merox
HEOIpeIeIEHHBIX KOA(P(PHUIIMEHTOB U KOMILJIEKCHBIX aMILTUTY/I.

WHTerpupoBaHne JIMHEHHBIX HEOJHOPOIHBIX YpaBHEHUH mopszaka N. Merox Bapuanuu
IIPOU3BOJILHBIX ITOCTOSIHHBIX.

OnHOpONHBIE CHCTEMBI JIMHEHHBIX Au((EepeHInANBHBIX YPAaBHEHHH C IOCTOSHHBIMH
kod(purmeHTamMu.

WuTerpupoBanue JUHEHHBIX HEOJHOPOIHBIX CHCTEM C IMOCTOSHHBIMH K03((dUIMeHTaMu.
Mertoa HeorpeieseHHbIX KOG GUIIMEHTOB U KOMILJIEKCHBIX aMIUIUTY/.

Teopema cyiiecTBOBaHMS M €IMHCTBEHHOCTH JUIsl HadalabHOM 3amadun Komu B cirydae
ypaBHeHHUs nepBoro nopsanka. Meron Iukapa.

TeopeMa CymecTBOBaHMsS W E€IUHCTBEHHOCTH peuieHus 3aaadn Komm ms JIMHEHMHBIX
CHUCTEM.

[IpuHIMI CKUMAIOIIMX OTOOPAKEHUH.

Teopema cyiiecTBOBaHUS M €IUHCTBEHHOCTH s 3anauu Komm B cilydae HOpMajabHOU
CUCTEMBI.

IIponomxaemocts pewieHni AuddepeHnnanbHbIX ypaBHEHUH.

3aBucuMoOCTh pemeHui audQepeHnnanbHbIX YpaBHEHHH OT MapaMeTpoB M HadaIbHBIX
YCIIOBUH.

AcumntoTuka pemeHud  auddepeHIUANTbHBIX  YPaBHEHUH 10 MajoMy Iapamerpy
(perymispHbIi ciyyait).

OOm1re cBoiicTBa CHCTEM JTUHEWHBIX MU (HEepeHINATEHBIX YPAaBHEHHA.

dyHaMeHTalIbHas MaTPULIA JIMHEHHOM CUCTEMBI, €€ CBONCTBA.

Pemrenne HEOTHOPOAHBIX CUCTEM JIMHEHHBIX TU(PQPEpEeHIHATBHBIX YPaBHEHUH METOIO0M
BapHaly IPOU3BOJILHOU TOCTOSHHOM.

Onpenenurens Bponckoro u ero coiicTBa. JIuHelHas 3aBUCUMOCTh U HE3aBUCHUMOCTH
GbyHKIHi.

®opmyna Octporpaackoro-JInyBuis.

@OyHKIMM OT MaTpull, MaTpuuyHass OdKcrmoHeHTa. CrocoObl MOCTPOEHHs] MaTPUYHOM
JKCIIOHEHTHI.

Teopema 006 orieHKe MaTPUYHOM SKCIIOHEHTHI.

YcroluuBocts. OnpeneneHns, FreOMeTPUYECKUN CMBICH MOHSATUS YCTOMUYUBOCTH.

Teopema JIsimyHoBa 00 yCTOWYMBOCTH 110 EPBOMY MPUOIIMIKEHHIO.

Oyukiun JlsnynoBa. Teopemsl JlsmyHoBa 00 YyCTOWYMBOCTH U aCUMIITOTHYECKOM
YCTOWYHMBOCTH.

Teopema UeraeBa 0 HEYyCTOMYMBOCTH.

TpaekTopuu B OKPECTHOCTH TOUKH MOKOs. Turbl Touek mokos. @a30Belii IOPTPET JIUHEHHON
CUCTEMBI HA INTIOCKOCTH.

YCTOWYMBOCTh  peIICHMH CUCTeM JIMHEHHBIX  JTU(QepeHIUaTbHbIX YpaBHEHUH ¢
MOCTOSSHHBIMU K03 dunnentamu. Kpurepuit Payca - ['ypBuma, 4yacTOTHBIH KpuUTepuil
Muxainosa.

Kpaessbie 3anaun. [loctanoBka u gpusndeckoe cojiep:kaHue.

Heonnoponusie kpaessle 3anaun. @ynknus [ puna.

KonebarenbHass moTepss yCTOMYMBOCTHM COCTOSSHHEM paBHOBecusl. BoO3HHMKHOBeHHE
[IEPUOANYECKUX PELICHUMN.

JIunelHble pa3HOCTHBIE YPaBHEHUS. MeTO bl pelIeHusI.



3. MeToauyecKue peKoMeHIAIUH MPeNnoIaBaTes 0
10 Npouexype OueHUBAHUS 3HAHUIN, YMEHUI, HABBIKOB M (WJIH) ONBITA 1eATEJIbHOCTH

Lenbro mporeaypsl OLICHUBAHUS SBJISCTCS ONPECIICHUE CTEIICHU OBJIAJICHUS CTYJICHTOM
OXXKUJACMBIMU pPE3yJabTaTaMH OOYYCHHs (3HAHHSIMH, YMCHHSIMH, HaBBIKAMU U (WJIH) OIMBITOM
JIEATEITLHOCTH ).

[Ipouienypa oleHMBaHHS CTETICHW OBJAJCHHUS CTYICHTOM OXXUIACMBIMU PE3yJIbTaTaMU
OOydYeHHUs OCYIISCTBIIACTCS C IOMOIIBI0O METOJAMYCCKUX MaTepUajioB, IPEACTABICHHBIX B
pa3nene «TUNoBbIE KOHTPOJIBHBIC 3a/laHUsl WM MHBIE MaTEPHAIbl, HEOOXOAMUMBIE IIJIS OIECHKU
3HAHWH, YMEHWW, HABBHIKOB U (WJM) OIBITa JEATEIBHOCTH, XapaKTCPU3YIOIINX OTarbl
(bopMUPOBAHUS KOMITCTEHITHI

3.1 Kputepuu oueHUBAHUS CTeNleHH OBJIA/IEHUS 3HAHUSAMUE YMEHUSAMH, HABBIKAMHU U
(WJIM) ONBITOM JIeSITEJILHOCTH, ONIPe/iesITolue YPOBHU ChOPMHUPOBAHHOCTH KOMIIETEH NI

IToporosslii ypoBeHb (00111€ XapaKTEPUCTUKH ):

— BIIaJIcHHE OCHOBHBIM 00HEMOM 3HAHUHU IO TIPOrPAMME JTUCIUILIAHEI,

— 3HaHWE OCHOBHOM TEPMHUHOJIOTMHM JaHHOW O0OJIaCTH 3HAHUM, CTUIUCTUYECKH TPaMOTHOE,
JIOTUYECKH MPABUIIHLHOE U3JI0KEHUE OTBETA Ha BOIIPOCKHI 0€3 CYIIECTBEHHBIX OMHUOOK;

— BJIQJICHUE HWHCTPYMEHTAPUEM JMCUUIUIMHBI, YMEHHUE €ro HCHOJb30BaTh B PELICHUU
CTaHJAPTHBIX (TUIIOBBIX ) 33/1a4;

— CHOCOOHOCTH CaMOCTOSATEIHHO NPHMEHSTH THUIOBBIC pEHICHWS B paMKax pabodeit
MPOrpaMMbl IUCIUIUIAHEI;

— YCBOEHHUE OCHOBHOM JTUTEpaTyphl, PEKOMEHJOBAaHHON paboueil mporpaMMoii JUCIUILTUHBL,

— 3HaHue 0a30BBIX TEOPH, KOHIEMIMA U HANpaBICHUN MO U3y4aeMOU AUCLHUILINHE,

— caMocTosTeNIbHas paboTa Ha MPAKTHUYECKUX M JIAOOPATOPHBIX 3aHATHAX, MEPUOJIHYECKOE
ydacTue B TPYIIIOBBIX OOCYXKICHUSAX, IOCTATOYHBIM YPOBEHb KYJIbTYphl HCIOJHEHUS
3aJaHUH.

IIpoaBMHYTHII YypoBeHb (001IME XapaKTEPUCTHKH):

— JIOCTaTOYHO IIOJIHBIE M CHCTEMaTHU3MpPOBAHHbIE 3HAaHUS B 00bEME NPOrpaMMBbI
JTUCIUIINHBL,

— HCIIOJB30BaHME OCHOBHOM TEPMHUHOJOIMH JaHHOM 0051acTH 3HAaHUM, CTUIMCTHYECKU
IPaMOTHOE, JIOTUYECKH IPaBUIBHOE H3JI0KEHHE OTBETA Ha BOIPOCHI, YMEHHE JAENaTh
BBIBO/JIbI;

— BJAJIEHUE HHCTPYMEHTapUEM JHUCLHUIUIMHBI, YMEHHE €ro MHCIOJIb30BaTb B PEUICHUU
y4eOHBIX M MPO(eCCHOHANIBHBIX 3a/1a4;

— CHOCOOHOCTH CAMOCTOATEIBHO peIlaTh CIOXKHBIE 3a7auu (IpobsieMbl) B paMkax padbodeit
MIPOrpaMMBbl TUCHUIUIMHBI;

— YCBOEHHE OCHOBHOH U JONOJHHUTENBbHOM JHTEpaTyphl, PEKOMEHIOBaHHON paboueit
IIPOrpaMMOM TUCHUIUIVHEI;

— YMEHHUE OpPHMEHTHPOBAaTbCA B 0a30BBIX TEOPUSX, KOHILEMUUAX M HAMpPABICHUAX IO
M3y4aeMol TUCUUIUIMHE U JaBaTh UM CPaBHUTEIbHYIO OLIEHKY;

— caMmocTosATeNbHas paboTa Ha MPaKTHUECKUX U JTaOOpaTOPHBIX 3aHATHUAX, y4dacTHE B
IPYNIOBBIX 00CYX/IEHUSAX, BBICOKUN YPOBEHb KYJIbTYPhl HCIIOJHEHUS 3aJaHHM.

Bbicokuii ypoBeHb (001111€ XapaKTEPUCTUKH ):
— CHCTeMaTU3UWpOBaHHbIE, TIJyOOKME W  TOJHBIE 3HAaHMA IO  BCEM pasjeiam
JUCLUIUINHBL,



— TOYHOE UCIOJb30BaHUE TEPMHUHOJOTMM JAaHHOW OO0JIACTM 3HAHWHM,  CTHJIMCTHYECKH
IPAMOTHOE, JIOTMYECKU IPABWIBHOE H3JIOKCHUE OTBETa HA BOIPOCH, YMEHHE JENaTh
000CHOBAHHBIE BBIBO/IbI;

— Oe3ympeuHoe BiaJieHHE HHCTPYMEHTApUEM JUCHUIUIMHBI, YMEHHE €ro MCIOJIb30BATh
B IIOCTAaHOBKE U PEIICHUHM HAYYHBIX U MPO(ecCHOHAIBHBIX 3a/1a4;

— CIIOCOOHOCTb CAMOCTOSITEJIbHO M TBOPYECKU pellaTh CIOXKHbIE 3ajaud (IpoOjembl) B
paMkax pabodeil mporpamMMbl JUCLMITINHBI;

— TMIOJIHOE W TIIyOOKOE YCBOGHHE OCHOBHOW M JONOJHHUTEIBHOM  JIUTEPATypHI,
PEKOMEH0BaHHOH pabovell IporpaMMOi JUCIIUIUIMHEI,

— YMEHHE OpHEHTHPOBATbCS B OCHOBHBIX TECOPHUAX, KOHUENUMSAX W HAIPAaBICHUAX 110
M3Yy4aeMOH IUCLUUIUIMHE U JaBaThb UM KPUTHYECKYIO OLICHKY;

— aKTHBHAas CaMOCTOsTeNIbHAs paboTa Ha MPaKTHYECKUX MU JaOOpAaTOPHBIX 3aHATHSX,
TBOPYECKOE y4yaCTHE€ B TPYIIOBBIX OOCYXIEHHSIX, BBICOKMH YPOBEHb KYJIbTYpPbI
WCIIOJTHEHUS 3aJIaHUM.

3.2 Onucanue Npoueaypbl BLICTABJIEHUS OLEHKH

B 3aBucumocTty oT ypoBHA C(HOPMUPOBAHHOCTH Ka)0M KOMIETEHLUH I10 OKOHYAHUU
OCBOEHHUS JAMCUMIUIMHBI CTYACHTY BBICTABIS€TCS  OLEHKAa. Ui JUCHMIUIMH, M3y4aeMbIX B
TE€YEHUE HECKOJIbKMX CEMECTpPOB, OLICHKA MOXKET BBICTABIIATHCS HE TOJBKO 10 OKOHYAHUM €€
OCBOEHHUS, HO M B IPOMEXKYTOUHBIX ceMecTpax. Buj OIEHKH («OTIMYHO», «XOPOLIO»,
«yJIOBJIETBOPUTENILHO», «HEYIOBJIETBOPUTEIBLHO», «3aUTEHO», «HE3auTCHO») OIpelessaeTcs
paboyeil mporpaMMoi JUCUHUIIIIMHBI B COOTBETCTBUH C YU€OHBIM IUIAHOM.

OneHKka «OTJIMYHO» BBICTABISETCA CTYIEHTY, Y KOTOPOro KaKAas KOMIETEHLUS
(TTOJTHOCTBIO WIJIM YacTHYHO (popMuUpyemas JaHHOHM TUCIMILIMHON) COPMHpPOBAHA HA BHICOKOM
YPOBHE.

OneHka «XOpOLIO» BBICTABIAETCA CTYAEHTY, y KOTOPOrO KaKJgash KOMIIETEHIUS
(TMOJIHOCTBIO WIIM YAaCTUYHO (pOopMHUpYyeMasi JaHHOW JUCLHUIUIMHON) COPMHUPOBAHA HE HIKE, UEM
Ha MPOJBUHYTOM YPOBHE.

OneHka «yZOBJIETBOPUTEIBHO»  BBICTABIAETCS CTYHNEHTY, y KOTOPOrO KaKias
KOMIETEHIHS (TIOJTHOCTBIO WM YaCTUYHO (hopMUpyeMasi TaHHOW THUCHUIUIMHON) copMUpoBaHa
HE HIKE, YEM Ha IIOPOrOBOM YpPOBHE.

OneHka «HEeylI0BJIETBOPUTEIIBHO» BBICTABIISIETCS CTYAEHTY, Y KOTOPOro XOTs OBl O/iHA
KOMIIETEHIHS (MTOJTHOCTBIO WIIM YaCTUYHO (popMUpyeMast TaHHON JUCHUIUIMHON) ChOpMHUpOBaHa
HUKE, YEM Ha TOPOTOBOM YPOBHE.

Onenka «3a4eT» BBICTABISAETCA CTYIEHTY, y KOTOPOrO KaxJas KOMIIETCHIIMS
(TTOJTHOCTBIO WJIM YaCTUYHO (opMUpyeMas TaHHOW TUCHUIUIMHON) cpOpMHUpOBaHa HE HIKE, YEM
Ha MIOPOrOBOM YPOBHE.

OrneHka «HEe3auTEeHO» BBICTABISIETCS CTYJIEHTY, Y KOTOPOTO XOTs Obl OJJHAa KOMITETEHIIHS
(TMTOJIHOCTBIO WIIM YACTUYHO (pOopMHpYyeMasi JaHHOW JUCHUIUIMHON) COPMHUPOBaHA HIKE, UEM Ha
IIOPOrOBOM YPOBHE.



IIpunoxenne Ne2 k paboueil mnporpaMme AUCHHUIIIMHBI
«ludpdepenunanbHble ypaBHEHUD)

MeToauuecKkue YKazaHnus 1Jisl CTYACHTOB I10 OCBOCHUIO JUCHHUIIJIMHBI

dopma H3JIO0KEHUS Marepuana — JEKIUU W MpaKTUYecKue 3aHAtus. s jydmero
NOHUMaHHST TEOPUU HEOOXOJMMO pelIeHUEe 3a7ad, B TOM YHCIE CaMOCTOSTEIbHOE JUIs
3aKPCIUICHUA MTOJTYUYCHHBIX HABBIKOB.

PCKOMCHHyCTCﬂ MIPOBCACHUC B TCUCHUC CEMCCTPAa KOHTPOJIbHBIX pa60T JJIA TIOHUMaHUA
CTETICHU YCBOCHHS JUCIUILTUHBI CTyAeHTaMH. [lo MX WTOraM mpoBOAMTCS pa3dop Hambosee
TUTTUYHBIX OMIMOOK ¥ MPU HEOOXOAMMOCTH IMOBTOPEHUE HANOO0IIee TPYAHOTO MaTepraa.



