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1. IEJIM Y1 3AJIAYM TUCTMTIINHEI

Llenu: popmupoBaHue y CTyIEHTOB COBPEMEHHBIX TEOPETHYECKUX 3HAHUN M MPAKTHUECKUX
HaBBIKOB MCCJIEIOBAHUS B 00JIACTH OOBIKHOBEHHBIX MU (EpEeHIINATBbHBIX YPaBHEHHIH,
O3HAKOMJICHHE C TIPUHIUIIAMI MaTEMaTHYECKOTO MOJICITMPOBAHUS C HCIIOJIb30BAaHUEM arlnapara
TEOPHH OOBIKHOBEHHBIX TU((PEpEeHIINATbHBIX YPaBHECHUN

3ajgauu:

1. BripaboTtaTh HaBBIKH KIacCH(PUKAUT OOBIKHOBEHHBIX MU PEepeHINATBHBIX YPaBHEHUI B
COOTBETCTBUH C U3BECTHBIMH TUIIAMH.

2. N3y4ynTh OCHOBHBIC CBOWCTBA THUIIOB OOBIKHOBEHHBIX IU(QEpPEeHINATBHBIX YpaBHEHU,
UMEIOIMX BKHOE TEOPETHUECKOE U MPAKTHUECKOE 3HAUCHUE.

3. N3yunTth METOBI HHTETPUPOBAHUS TU(PEepPeHINATBHBIX YPaBHEHUH.

4. OBazieTb HaBBIKAMU MOJIEITMPOBAHHUS ITPOIECCOB MU (HepeHInaIbHBIMI YPAaBHEHUSIMH.
5. CdopmupoBaTh NOHMMaHHE COBPEMEHHOTO COCTOSHUS HayKM B OOJIACTHM TEOpHUHU

OOBIKHOBEHHBIX (P PepeHIINATBHBIX YPaBHEHUH.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII BO

VYyeOnas aucuumnuna b1.B.14 [luddepennnansabie ypaBHEHUSI OTHOCUTCS K yacTH bioka 1
00pa30BaTebHON MPOTpaMMbl, POPMUPYEMOI YIaCTHUKAMH 00pa30BATEIIBHBIX OTHOIIICHHIA.

JUig n3ydyeHust JTaHHOW yueOHOW AUCIMIIMHBI HEOOXO UMbl 3HAHUS, YMEHUS U HaBBIKH,
dopmupyeMble TPEALIECTBYIOUMMU JUCHUIUIMHAMM: MaTeMaTUUYECKUHN aHaIu3, TMHEeHHas
anreOpa

[lepeuyenp nocienyOmuUX yuyeOHBIX TUCIUILINH, A1 KOTOPhIX HEOOXOIUMbI 3HAHUS, YMEHUS U
HaBbIKU, (OpMUpPYyEMBbIE JaHHON YU4eOHON AUCHUIUIMHON: MaTeEMaTUYECKOEe MOJIEIMPOBAHUE,
KypcoBast paboTta

3. TPEBOBAHUA K PE3YJIbTATAM OCBOEHUSA JUCIHUTIJINHbI

[Iponiecc ocBOeHMS UCHUIUIMHBI HApaBiIeH Ha (GOpMUpPOBaHHE CIEAYIOUINX KOMIIETCHIIUN B
cootBercTBUU ¢ ®PI'OC BO u OIl BO no nanpasnenuto noarorosku 09.03.03 IlpuknagHas
uHpOpMaTHKa:

[1K-3 Cnioco6HOCTh AEMOHCTpAlMU OOIIEHAYYHbIX 0a30BbIX 3HAHUI MaTeMaTUYECKUX U
€CTECTBEHHBIX HAyK U HMH(OPMAIIMOHHBIX TEXHOJOTHUI; CIOCOOHOCTh MPUMEHSTh B
poeCCHOHATILHOMN eATETFHOCTH COBPEMEHHBIE SI3BIKH TIPOTPAMMHUPOBAHUS, OTIEPAIIHOHHBIE
CHCTEMBI, JIEKTPOHHbIE OMOIUOTEKH H IT;

[T1K-4 T'0TOBHOCTH K BKJIFOUEHHIO B MPOPECCHOHATHPHOE COOOIIECTBO; CTOCOOHOCTH TPOBOIUTH
O] HAYYHBIM PYKOBOJICTBOM JIOKAJIbHBIE HCCIIEIOBAHNS HA OCHOBE CYIIECTBYIOIIUX METOAOB B
KOHKPETHOU 00J1acTH TPO(PEeCCHOHATbHON e TETHbHOCTH.

B pesynbrare 0cBOCHUS TUCIUILITMHBI 00YYaloUuiics J0KeH

3HATh: anmnapar TEOPUU OOBIKHOBEHHBIX JU(depeHIINaTbHBIX YPaBHEHHH, OCHOBHBIE
OTIpeieNIeHusl U TeOPEMBI MPEIMETHON 00J1acTH;

YMETh: IOHUMAaTh, COBEPILIEHCTBOBATh U MPUMEHSThH aIllapaT TeOpUn OOBIKHOBEHHBIX
nuddepeHMaIbHbIX YpaBHEHUH, KOPPEKTHO BEIOUPATh METO]I PELICHHUS;

BJIa/IETh: OCHOBHBIMH METOJAaMH aIllapara TCOpUU OOBIKHOBEHHBIX JU((epeHIInaTbHbIX
YPaBHEHUH, HABBIKAMY MOJEIUPOBAHUS



4. COAEP KAHUE U CTPYKTYPA JUCIHHUIIJINHBI
O0BeM IUCIUILIMHEI COCTABIAET 4 3aUeTHRIX €., 144 Jac.

<DopMa HpOMeX(YTOHHOﬁ aTTCCTallH. DK3aMCH.

4.1. Couepma}me AUCHUIIJIUMHDBI, CTPYKTYPUPOBAHHOC 110 TEMaM, C YKa3aHUEM BUI0B
yqeﬁm,lx 3aHATHIL 1 OTBECACHHOI'0 HA HUX KOJIN4YEeCTBA aKaJACMHUYCCKHUX YaCcoB

Paznen auctmruimHel / Tema Cem. | Buppl yueOHOH paboTh DopMBbI
KoHnrakTHas paboTa CamocT | TEKyLIEero
TIPETIOIaBaTENs C . paboTa | KOHTPOJIS,
00yJaromuMucs Dopmbl
Jlekuun | Jlab. Ipaxt. TIPOMEXKYT.
3aHATHS | 3aHATHA aTTecTaluu
Tema 1 4 14 14 8/20 KounTponbnast
pabota
Tema 2 4 12 12 7/20 KontponbHas
pabota
Tema 3 4 6 6 2/13 KontponbHas
pabota
HWroro (4 cemectp): 32 32 17/53 9K3aMeH

4.2. [1naH BHeayJUTOPHOH CAMOCTOATEIbHON PadoThl 00YUAIOUIUXCS 10 JUCIHIJIMHE

Paznen aucuuriHe / TeMa CamocrosiTenpHas padoTa 00yJaromuxcs Onenounoe | YueOHO-
Bun camocr. Cpoku 3arpartsl CPEICTBO METOIUYECKOE
paboTs! BBINTOJIHEHH | BPEMEHH obecrieueHue
st caMocCT. paboThl
Tema 1 Pemrenue 3amauy, 1-6 wenenn 8 MIpOBEpKa Co6. 3amau*
TPEHUPOBOYHOE TeTpaleH,
TECTUPOBAHUE KOHTPOJIbH
bIil TECT
Tema 2 Penrenue 3amau, 7-12 uegemm | 7 MIpOBEpKa C0. 3amau
TPEHUPOBOYHOE TeTpajieH,
TECTUPOBAHUE KOHTPOJIbH
bIil TECT
Tema 3 Pemrenue 3amau, 13-16 2 MIpOBEpKa Co6.3amau
TPEHUPOBOYHOE TeTpajieH,
TECTUPOBAHUE KOHTPOJIbH
bIN TECT
OO0mast TPYAOEMKOCTh CAMOCTOSITEIBHON paboThI (Jac.) 17
W3 HUX ¢ HCIIOTB30BAHUEM DJIEKTPOHHOTO OOYUYCHHUS U 7
JIMCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH (4ac.)
* @uaunmnos, Ajsexkceil ®e10poBuY. COopHuK 3a1a4 o b depeHIanTbHbIM

ypaBHeHUsIM [ Tekcrt] : yuel. mocobue / A. @. dununmos. - 4-e uza. - M. : JIubpokowm, 2011. - 237
c. - ISBN 978-5-397-02914-8.

4.3. Conep:xxaHue y4eOHOro MaTepuaJia

Temal. O0bikHOBeHHBIE TU( epeHnaNbHBbIe ypaBHeHus 1-ro nopsiaka (OAY-1)



1.1.  OHAVY-1, pa3penieHHbIE OTHOCUTEIBLHO MPOU3BOAHON. OCHOBHBIE ONIPEACICHUS U
TeopeMsl. ['eomeTpruueckas untepnperauus O[Y-1. Meron n3okinuH.

1.2.  Jluneiinoe ogHopoaHoe nuddepeHmanipHoe ypapHeHre nepsoro nopsaka (JIOAY-1).
CsotictBa JIOJ[Y-1. O6uee pemenne JIOAY-1. Unterpuposanue JIOJY-1

1.3.  Jluneiinoe HeogHOpOaHOE MU epeHnanbHoe ypaBHeHue epBoro nopsaka (JIHAY-1).
O6mee pemenue JIHAY-1. Uaterpupoanue JIHY-1 metonom Jlarpanxka u MeToom
bepnysnu.

1.4.  Yacrtusie cinydau JIHAY-1. Jluneitabie quddepeHnnanbapie ypaBHEHHS ¢ TOCTOSHHBIMU
Kod(duUIIMEeHTaMH U CIIeIUANIbHOI MpaBoil yacThio. Juddepennmanbubie ypaBHeHUs, TUHEHHbBIE
OTHOCHUTEJIBHO HE3aBUCUMOM MIEPEMEHHOM.

1.5.  VYpaBHeHus ¢ pa3aeisomuMACs epeMeHHbIMUA. OTHOPOAHBIC (HETMHEHHBIC)
ypaBHEHHs. Y paBHEHHS, IPUBOAUMBIC K OTHOPOAHBIM. OO00IIICHHBIE OTHOPOIHBIC YPABHEHUSI.
VYpasuenus bepuymmm. YpaBuenust Pukkatu. YpaBHeHUS B IOJHBIX TuddepeHanax.
WHTerpupyromuii MHOXKHUTEIb

1.6. Juddepennmanbubie ypaBHEHUS, HE pa3pElICHHbIE OTHOCUTEIHHO MTPOU3BOIHOM.
OcHOBHBIE OTpe/eNieHus] U TeopeMbl. MeTos BBe/leHus mapaMerpa. Y paBHeHus Jlarpanxa.
VYpasuenust Kiepo. Ocoboe pemienue

Tema2. O0bikHOBeHHBIE T epeHIHATIbLHbIE yPaBHeHUS BbIcIIUX NopsakoB (OAY-n).
2.1. OcHoBHBIE OIIpe/IeTICHHS B TeopeMbl. JIMHeHas 3aBUCUMOCTh QyHKIHI. OnpenenuTenns
Bpounckoro. Heo0xoaumoe ycrnoBue TMHEHHOM 3aBUCUMOCTH (DYHKITHIA.

2.2.  JluneitHoe omHopoaHoe nuddepenmanibaoe ypaBHeHue n-ro nopsaka (JIOAY-n).
OcHosHnble cBoiicTBa pemenuit JIOJY-n. Teopema 00 anbTepHaTHBE A5 ONPEACTUTENS
Bponckoro cuctemsi pemennit JIOJY-n. Jlemma o npoctpancTse pemennii JIOAY-n.
OdyHnameHTanbHas cuctema pemenuii. O0uiee pemenue. Teopema o CTpyKType 0011Iero
pemenus JIOJAY -n.

2.3. JIOAY-n ¢ mocTossHHBIMU KO3 UllneHTaMu. XapaKTePUCTUYECKOE YpaBHEHHUE.
[TocTpoenue 061IeTO peleHus M0 KOPHIM XapaKTepUCTUUECKOTO YPaBHEHUS

2.4. JIuHeltHBIE HEOTHOPOIHBIE YpaBHEHUs n-ro nopsaaka (JIHJY-n). Obuee pemenue.
Teopema o cTpykType obuiero pemenus JIHAY-n. [Ipunuun cynepnosunuu. Meron Jlarpanxa.
2.5. JIHAY-n ¢ nocTosHHBIMU KO3()(pULIMEHTaMU U CTIEIIMATIBLHOM MPaBOi 4acThIO.

[TocTpoenue penieHns: METOIOM HeonpeaeIeHHBIX Ko PuimeHToB. Y paBHeHUs Dimepa.

Tema3. CucreMmbl 00bIKHOBeHHBIX AU PepenunanbHbix ypasHenuil (COAY).

3.1. COAY. HopmanbHas ¢popma. Cummerpuunas popma. OCHOBHBIE OIIPEEICHUS U TEOPEMBI.
[TpriMepsl N3BECTHBIX MOIEIEN B TEOPUH OOBIKHOBEHHBIX AU(PepeHIInanbHbIX YPaBHEHUH.

3.2. CucteMsbl TMHEHHBIX OJHOPOIHBIX MU depeHanbHbX ypasHeHui (CJIOAY).

3.3. CJIOAY c nocrossHHbIMU KO3 dunmenTamu. 3anada Komm.

3.4. Teopema cyl1ecTBOBaHUS U €AMHCTBEHHOCTH peenus 3agaun Komm s COAY

4.3.1. IlepeyeHb CeMHHAPCKHX, NPAKTHYECKUX 3aHATHI 1 J1a00PaTOPHBIX padoT

Tema 3aHsATHS Bcero yacos OLeHOYHBIE Cpe/iCTBa DopmMupyemble
KOMIIETCHIINU
Tema 1.1 2 Kontponpnas pabora I1K-3, TIK-4
Tema 1.3 2 KonrposnbHas pabora IK-3, TIK-4
Tema 1.4 2 KonrposnbHas pabora IK-3, TIK-4
Tema 1.5 6 Kontponpnas pabora I1K-3, TIK-4
Tema 1.6 2 KonrposnbHas pabora IK-3, TIK-4
Tema 2.1 2 KonrposnbHas pabora IK-3, TIK-4
Tema 2.2 2 Kontponpnas pabora [1K-3, TIK-4
Tewma 2.3. 2 KonTponpHas padbota I1K-3, TIK-4
Tema 2.4 3 KonrposnbHas pabora IK-3, TIK-4
Tema 2.5 3 KonrposnbHas pabora I1K-3, TIK-4




Tema 3.1 2 KonrposnbHas pabora I1K-3, TIK-4
Tema 3.2 2 KonrposnbHas pabora I1K-3, TIK-4
Tema 3.3 2 Konrtponpnas padora I1K-3, TIK-4

4.3.2. [lepeyeHb TeM (BONPOCOB), BLIHOCHMbIX HA CAMOCTOSITE/IbHOE U3Yy4YeHHe CTyIeHTaAMH
B PAMKAaX CAMOCTOAITEJIbHON padoThl

Tema 3amanue dopmupyembie
KOMITCTCHIINN
Tema 1. MHTErpupyrOmuii MHOXUTEIH Pa3o0Opars ciyvaii mondopa I1K-3, IIK-4
HMHTETPUPYIOIIEr0 MHOXKUTEIS AJIs
auhepeHInanbHOT0 ypaBHEHUS
M (x,y)dx+ N(x,y)dy =0 BBune
yHKIHI ,u(a)), e o= a)(x, y) -
(YHKIHS ABYX TIEPEMECHHBIX.
Tema 2. Kpaeas 3agaua i ypaBHEHUI Pazo6path anroput™ pemeHus KpaeBon I1K-3, IIK-4
BTOPOTO MOPsIIKA 3a[auu I ypaBHEHHUH BTOPOTO MOPsIKa
Tema 3. Teopema cy1iecTBOBaHUS U Pazobpath m0Ka3aTeIBECTBO TEOPEMBI [IK-3, IIK-4
€IMHCTBEHHOCTH peIIeHMs 3a1aun Komu i | eMMHCTBEHHOCTH pemeHns 3anaun Komm s
cony cony .

4.4. MeToauuecKue YKa3aHud 110 OpraHnm3anuu CaMOCTOAITEIbHOI paﬁoTI)I CTYAEHTOB

CamocrosiTenbHast paboTa CTyIeHTOB Bcex (hOpPM M BUAOB OOyUEHHUS SIBISICTCS OJTHUM M3
00s13aTeNbHBIX BUIOB 00pa30BaTEIbHOM 1€ATEIHLHOCTH, 00ECTIEYNBAIOIICH peann3aliio
TpeboBanmnit denepanbHbIX TOCYAAPCTBEHHBIX CTAaHAAPTOB BhICIIEr0 oOpazoBaHus. CoriacHo
TpeOOBaHUSM HOPMATHBHBIX TOKYMEHTOB CAMOCTOSITENIbHASA paboTa CTyIEHTOB SIBISIETCS
00s13aTeTbHBIM KOMITIOHEHTOM 00pa30BaTEIHLHOTO MPOIecca, TaK Kak OHa 00ecreynBaeT
3aKperieHUE MOTyYaeMbIX Ha JIEKIIMOHHBIX 3aHATUAX 3HAHUH IMyTeM MPUoOpPETeHHs HAaBBIKOB
OCMBICIICHUS U PACIIMPEHUS UX COJACPIKAHNS, HABBIKOB PEIICHUS aKTyaJIbHBIX MTPOOIeM
dbopMupoBaHUS OOIIEKYIBTYPHBIX U TPO(HECCHOHATBHBIX KOMIIETSHIINN, HAYYHO-
MCCJIEI0BATENbCKOM IEATENTbHOCTH, TIOJITOTOBKU K CEMUHApaM, JIabOpaTOpHBIM paboTaMm, cadye
3a4eToB U SK3aMeHOB. CaMocTosATeNbHas paboTa CTYJEHTOB MPEICTaBISAET COO0H COBOKYITHOCTh
ayIUTOPHBIX U BHEAYAUTOPHBIX 3aHATUHN U paboT. CaMocTosATeNbHAs paboTa B paMKax
00pa30BaTeNbHOTO MpoIlecca B By3€ PelIaeT CAeAyIONUe 3a1a4u:

— 3aKpeIICHUE U PaCIIMpPEeHUE 3HAHUHN, YMEHHM, MOTYyYEeHHBIX CTYyJICHTaMH BO BPEMsI
ayIUTOPHBIX U BHEAYAUTOPHBIX 3aHATUH, MPEBPALLEHUE UX B CTEPEOTUIIBI YMCTBEHHOU U
(UBUYECKON NeITeTbHOCTH;

— IpUOOpETeHNE JOTIOTHUTEIHHBIX 3HAHUI U HABBIKOB MO AUCIUIIIMHAM YYeOHOTO IJIaHa;

— (OpMHUPOBAHKE U PA3BUTHE 3HAHUI U HaBBIKOB, CBSI3aHHBIX C HAYYHO-HCCIICIOBATEIHCKON
JIeATETbHOCTBIO;

— pa3BUTHE OPUEHTAITMN M YCTAHOBKH HA KAYECTBEHHOE OCBOCHHE 00pa30BaTEIIHHOM
MIpOrpamMMBbl;

— pa3BUTHE HABBIKOB CAMOOPTaHHU3AIINH;

— ¢opMUpPOBaHUE CAMOCTOSITEILHOCTH MBIIIIJICHHS, CIOCOOHOCTH K CAMOPa3BUTHIO,
CaMOCOBEPIIICHCTBOBAHHUIO U CaMOpealIn3alliu;

— BBIpaOOTKA HABBIKOB 3(PPEKTUBHON caMOCTOSATEIHHON MPOGECCHOHATHFHON TEOPETHIECKOH,
MPaKTUYECKON U y4eOHO-UCCIIeIOBATEIBCKON AETETHHOCTH.

IMoaroroBka k Jexkuuu. KauectBo 0CBOEHUS ColepKaHUsI KOHKPETHON JUCIHUIUIMHBI IPSMO
3aBHCHUT OT TOTO, HACKOJIBKO CTYAEHT caM, 0€3 BHEIIHETO NMPUHYKICHUS POpMUpyeT y ceds
YCTaHOBKY Ha MOJIyYeHHE Ha JIEKIUSAX HOBBIX 3HAHUMU, JOTIOIHSIONIUX YK€ UMEIOIIHUECS 110




JAHHOW JUCLMILIMHE. BpeMs Ha MOATOTOBKY CTYIEHTOB K ABYX4aCOBOM JIEKIIUU 110 HOPMaTUBaM
coctaBiseT He Menee (0,2 yaca.

IloaroroBka Kk npakTHYecKOMY 3aHATHIO. [I0Ar0OTOBKA K MPAKTUYECKOMY 3aHATHUIO BKJIFOYAET
CJIETYIOIINE AIEMEHThI CaMOCTOSTENbHON AESITEIbHOCTU: YETKOE IIPEICTABICHHUE LIEIH U 3a]1a4
€ro IPOBEICHMSI; BBIICICHNE HABBIKOB YMCTBEHHOM, aHAJIMTUYECKOU, HAYYHOU NESATCIBHOCTH,
KOTOPBIE CTAaHYT PE3yJIbTATOM MPEACTOALICH paboThl. BeipaboTKa HABBIKOB OCYIIECTBISIETCS C
MOMOILBIO OJY4YEeHUs1 HOBOM HH(popMaMy 00 U3y4aeMbIX Ipolieccax U ¢ HOMOILBIO 3HaHUS O
TOM, B KaKOH CTENEHU B JaHHOE BpeMs CTYJEHT BJIaJI€ET METOIaMU UCCIIEJ0BATEIbCKOMN
JESATEIIBHOCTH, KOTOPBIMH OH CTaHET I10JIb30BaThCs HAa MPAKTUYECKOM 3aHATHH. [lonroroska k
NPaKTUYECKOMY 3aHSATHIO HepelIKo TpeOyeT noadopa Marepuania, JaHHBIX U CHEIHAIbHBIX
UCTOYHUKOB, C KOTOPBIMH IIPEACTOUT yueOHas padora. CTyA€HThI JOJKHBI I0Ma HOATOTOBUTH K
3aHATHIO 3—4 puMepa GOPMYITUPOBKH TEMBI UCCIIEIOBAHNUS, TIPEACTABICHHOTO B MOHOTpadusXx,
HAY4YHBIX CTAThsX, OTYETAX. 3aTEM OHU CAMOCTOATEIBHO OCYLIECTBIIAIOT IIOMCK
COOTBETCTBYIOIINUX UCTOYHUKOB, OIPEIEIISAIOT aKTYalIbHOCTh KOHKPETHOTO MCCIIEI0BaHUS
IPOLIECCOB U SIBJICHUH, BBIAEISIOT OCHOBHBIE CIIOCOOBI I0KA3aTEeNIbCTBA AaBTOPAMH HAyUHBIX
paboT LICHHOCTH TOTO, YEM OHHU 3aHHMMaIOTCs. B X011€ caMoro npakTUYeCKOro 3aHATUS CTYIEHTbI
CHavaJla MpeACTaBIISIOT Hali/IeHHble MU BapHaHThl (POPMYIMPOBKH aKTYyaIbHOCTH
HCCIIEIOBaHMsI, 00CYK/1al0T UX U 0OOCHOBBIBAIOT CBOE MHEHHE O HaWJIy4llleM BapuaHTe. Bpems
Ha MOJTrOTOBKY K MPAKTUYECKOMY 3aHATHUIO [0 HOPMAaTUBaM cocTaBiisieT He MeHee 0,2 Jaca.
IMoaroroBka k ceMHHApCcKOMY 3aHATHIO. CaMOCTOSITEIbHASA IOJTOTOBKA K CEMUHAPY
HalpaBJIeHa: Ha Pa3BUTHE CIIOCOOHOCTH K YTEHUIO HAYYHOH U MHOM JINTepaTypbl; HA TOUCK
JIOTIOJTHUTEIFHON HH(OpMAIIH, TTO3BOJISIOIIEH rITy0Ke pa300paThesi B HEKOTOPBIX BOIIPOCAx; Ha
BblJIeJIEHUE ITpHU paboTe C pa3HbIMU UCTOUHUKAMH HE00X0AUMOM HHpOpMaLuu, KOTopast
TpeOyeTcs It MOJTHOTO OTBETAa Ha BOIIPOCHI TUIAHA CEMUHAPCKOTO 3aHATHS; Ha BEIPAOOTKY
YMEHMS IPABUJIBHO BBINKMCHIBATH BBICKa3bIBaHUS aBTOPOB U3 UMEIOIINXCS HCTOYHHUKOB
uHpopManuu, ohopMIIATE HX 0 OubImorpadhuIeckuM HOpMaM; Ha pa3BUTHE YMEHUS
OCYILECTBIISATh AHAJIU3 BHIOPAHHBIX HCTOYHHUKOB MH(OPMAIUK; Ha OATOTOBKY COOCTBEHHOTO
BBICTYIUICHHUSI 110 00CYAaeMbIM BOIIpocaM; Ha (OPMHUPOBAHNE HABBIKA ONEPATUBHOIO
pearupoBaHus Ha pa3Hble MHEHUS, KOTOPbIE MOT'YT BO3HHUKATh IPU OOCYXIEHUH TeX WM UHBIX
Hay4yHBIX IpobsieM. BpeMst Ha MOArOTOBKY K CEMHHApy 110 HOpMaTHBaM COCTABIISIET HE MEHEe
0,2 gaca.

IMoaroroBka Kk KOMIOKBUYMY. KOJIIIOKBUYM Ipe/icTaBiIsieT cOO0M KOJIJIEKTUBHOE 00CYXAEHNE
paszzena AMCUUILIMHBI HA OCHOBE CAMOCTOSATEIBHOIO U3YUEHHS 3TOT0 pa3Jiena CTyIeHTaMu.
[TonroroBka Kk JaHHOMY BUAY YUEOHBIX 3aHITHH OCYIIECTBIISETCS B CIIEAYIOIIEM MOPSIKE.
[IpenogaBaTens AaeT COMCOK BOIIPOCOB, OTBETHI HA KOTOPBIE CIIENYET MOJIYYUTh ITPU U3YyUEHUU
OTIPEIENIEHHOTO MEePEYHs HayUYHbIX UCTOYHUKOB. CTyIeHTaM BO BHEAYIUTOPHOE BpeMs
HE00XO0IMMO MTPOYUTATh CHEIHATIBHYIO JINTEPATYPY, BHIIHCATH U3 HEE OTBETHI HA BOIPOCHI,
KOTOpBIEe OyIyT 00CYK/1aThCsl HA KOJUIOKBUYME, MBICTIEHHO C()OPMYJIMPOBATH CBOE MHEHHE IO
KaKJOMY M3 BOIIPOCOB, KOTOPOE OHM BBICK@XYT Ha 3aHATUU. BpeMs Ha NOArOTOBKY K
KOJUIOKBUYMY 110 HOpMaTHBaM cocTaBiisieT He MeHee 0,2 Jaca.

IMoaroroBka K KOHTPOJILHOI padoTe. KoHTposIbHAs paboTa Ha3HAYAETCs MOCIIE U3yUSHHS
OIIPEIENIEHHOT0 pa3iena (pa3esioB) AMCUUILUIMHEL U IIPECTaBIIsAET cO00I COBOKYITHOCTh
pa3BEpPHYTHIX MUCbMEHHBIX OTBETOB CTYAEHTOB Ha BOIIPOCHI, KOTOPHIE OHU 3apAHEE MOJIyYaroT
oT npenojasatenis. CaMocTosTeNbHAs TOATOTOBKA K KOHTPOJIBHOM paboTe BKIIOYAET B ceOsl: —
M3y4YEeHHE KOHCIIEKTOB JIEKIIU, paCKPBIBAIOIINX MaTepuall, 3HaHUE KOTOPOTrO MTPOBEPSAETCS
KOHTPOJIbHOM paboToil; MOBTOpeHne yueOHOro MaTepuraa, MoJly4eHHOT O IpU MOJTOTOBKE K
CEMHUHApPCKHUM, ITPAKTUYECKUM 3aHATHAM U BO BPEMsI UX IIPOBEACHMUS; U3yUCHHE
JIOTIOTHUTEIbHON JIUTEPaATYpPhl, B KOTOPOUH KOHKPETU3UPYETCS COAEepKaHHUE MPOBEPSIEMBIX
3HAaHUH; COCTaBJICHHE B MBICIIEHHON (hopMe OTBETOB Ha MOCTABJIEHHBIE B KOHTPOJIBbHOM padoTte
BOIPOCHI; (HOPMHUPOBAHHE IICUXOJOTHYECKON YCTAHOBKU Ha YCIIEITHOE BHIMOJTHEHHE BCEX
3agaHuii. BpeMs Ha MoAroTOBKY K KOHTPOJIBHOM paboTe o HOpMaTUBaM COCTABIISIET 2 yaca.



IMoaroroBka k 3auetry. CaMOCTOATENbHAS MOArOTOBKA K 3a4E€Ty JTOJKHA OCYILIECTBISATHCS B
TeYeHue Bcero cemecrpa. [1oAroToBka BKIIOYAET CIENYIOIUE ACHCTBUA: IEpEYUTaTh BCE
JIEKIIMH, a TAK)KE€ MAaTepUaibl, KOTOPbIE TOTOBUJIUCH K CEMUHAPCKUM U IPAKTUYECKUM 3aHATUAM
B TCUCHHE CEMECTPa, COOTHECTH 3Ty HH(POPMALIMIO C BOIPOCAMH, KOTOPBIE JaHBI K 3a4YETy, €CIH
uH(pOpMaIlK HEJOCTATOYHO, OTBETHI HAXOIAT B MPEIOKEHHOMN MpernoaaBaTeieM JuTepaType.
Pexomennayercs nenath KpaTKHe 3alMcy. BpeMs Ha IOATOTOBKY K 3a4€Ty 110 HOpMaTUBaM
COCTAaBJISIET HE MEHee 4 4acoB.

IMoaroroBka Kk 3x3ameny. CaMoCTOSTENIbHASA [TOANOTOBKA K 3K3aMEHY CXO0Xa C MOJATOTOBKOM K
3a4yeTy, 0c00eHHO ecnu oH auddepenunpoBanubiii. Ho 00bem yyeOHoro mMarepuaia, KOTOpbIi
HY>KHO BOCCTAaHOBUThH B MAMSTH K 9K3aMEHY, BHOBb OCMBICIIUTH U TIOHATh, 3HAYUTEIHHO OOJIBIIIE,
no3ToMy TpeOyeTcs 0oJibIlle BpeMEHU U YMCTBEHHBIX ycuinii. Baxkno copmupoBats 1emoctHoe
IIPEICTABJICHHUE O COIEPKAHUU OTBETA HA KAXIBIA BOIIPOC, YTO MPEAII0JIAracT 3HAHUE Pa3HbIX
Hay4HbIX TPAKTOBOK CYIIHOCTH TOTO WJIM MHOTO SIBJIEHUS, [IPOLIECCA, YMEHUE PACKPBIBATh
(dakTopbl, ONPEEISIONINE UX TPOTUBOPEUNBOCTD, 3HAHUE UMEH YUEHBIX, U3YUYaBIINX
obcyxnaemyto npobaemy. Heo0xoammo Takke mpruBecTd HHGOPMAIIMIO O MaTepHanax
OMIIMPUYECKUX UCCIIEIOBAHUM, YTO YKA3bIBAET HA BCECTOPOHHIOKO NIOJATOTOBKY CTYJEHTA K
3K3aMeHy. BpeMms Ha MOAroTOBKY K SK3aMEHY 110 HOpMAaTHBaM COCTABJISIET 36 4acoB st
OaxanaBpoB.

B ®BI'OY BO «UI'Y» opranuzaius caMOCTOATEIbHOU paboThl CTYICHTOB PErJaMeHTHPYETCS
[Toso’xeHnEM 0 caMOCTOATENbHON PabOTE CTYIEHTOB, MPUHATHIM YueHbIM coBeToM UT'Y 22
utoHs 2012 r.
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B) 0a3bl TaHHBIX, HHGOPMAIIMOHHO-CITPABOYHBIE U TTIOMCKOBBIE CHCTEMBI:

1. https://isu.bibliotech.ru — snexkTpoHHO-OMONMHOTEYHAst cuctema UT'Y
2. http://e.lanbook.com — 31ekTpoHHO-0MOAMOTeYHast cuctema JIAHD

3. http://rucont.ru — snekrponHas 6udmoreka PYKOHT

4. http://ibooks.ru — 31eKTpoHHO-0MOIMOTEYHAast cucTeMa ibooks

5. http://e-library.ru — HayuHas snekTpoHHas Oubnuorexka eLIBRARY
6. http://educa.isu.ru — oGpa3zoBatensHbIil optan UI'Y

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIVIMHBI
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6.1. YueOHo-1200paTOpHOE 000py/10BaHHE
3TOT PA3/IEJT HE 3AIIOJIHATH

6.2. IlporpammHoe obecnieueHue

MS Excel (Bepcus 2007 nnu BbIIIe)

7. OHEHOYHBIE MATEPHAJIBI VIS TEKYHIET'O KOHTPOJIA K
IMPOMEXYTOYHOU ATTECTALLUU

7.1. OneHOYHbIE CPEACTBA TEKYIEro KOHTPOJIS

Bun xonTpons KonTtpomupyemsie TeMbl Kontpomupyemsie
KOMIICTCHIIUN
KonTponbHas padorta 1 Temsr 1.1,1.2,1.3,1.4,1.5,1.6 YK-6, OIIK-1
KonrpomnbHas pabora 2 Temer 2.1,2.2,2.3,2.4,2.5,3.1,3.2, 3.3, | YK-6, OlIK-1
3.4

IIpumepbl OLIEHOYHBIX CPEICTB TEKYIEro KOHTPOJIA
JleMOHCTpallMOHHBIN BapHaHT KOHTPOJIBbHON paboThl Nel

Omnpenenuts TuN ypaBHeHUs. HaliTu Bce perieHus.
1. ylny+xy =0.
2. ,  X+2y
y=—.
2x—Yy
3. 1
Y Xy +
~—dx — dy =0.

X X
Pemuts 3a1auy Komu:

& xy'+y=2y’Inx, y(l)=1/2.
3. 2(4y2+4y—x)y'=1, y|x:O=O.

- y'+l:x2, y(l)zl.

2x
7. MeTtoaoM U30KJIMH IOCTPOUTh UHTETPAIBHYIO KPUBYIO, IIPOXOAAILYIO Yepe3 TOuKy M
2x
y=—", M (1, 1).
3y

JIeMOHCTpallMOHHBIM BApHAHT KOHTPOJIBbHOM paboThI 2.

Haiitu oO1uee perienue ypaBHeHui (pemmth 3aaauy Komn)
1. x
e

Y'=2y'+y=—
X

y¥' —2y"+ y=cosx




Y'=2y'+3y=1 y =1L y|_ =4

x=0
4. 9 n ' —16Inx
Yy —ry —3y=—""—.
T
5. OnpenenuTh BUJ YaCTHOTO PEIICHUS yPaBHCHHUN
(YUCITOBBIX 3HAYCHHUH KO3 (UIIMEHTOB HE HAXOIUTh)
a) y' —4y' +13y = e”*(x” cos 3x + sin x)
I 2
b) yWry'=x"+2x
6. Haiitu o6miee pemenue cuctemsr JIAY
r=uxr+1y—cost,

y= —2r —y+sint+ cost.

JleMOHCTpalMOHHBINA BapraHT TecTa 1o Teme 1.

TecT npoBepKkH 3HAHUII 110 TeMe
«YpaBHeHus 1 nopsiika, paspemieHHbIe OTHOCHTEJIbHO IIPOM3BOAHOI»

1. Yro Ha3bIBaeTCsl NOPAAKOM AU PepeHInATBLHOI0 YPABHECHUSA?

1) ITopsinok crapmeit IpOU3BOAHON, BXOASIIEH B YPaBHEHHE.

2) Crenenp, B KOTOPOH CTapias IPOU3BOIHAS BXOJUT B YPaBHEHHUE.

3) CyMMa nopsAKOB BCEX MPOU3BOHBIX, BXOAAIIUX B YpaBHEHUE.

4) CymMmMa creneHel Bcex MPOU3BOIHBIX, BXOJAIINX B YpaBHEHHE.

2. Yro Ha3pIBaeTCs 00BIKHOBEHHBIM IH(PepeHIHATbHBIM YPABHCHHEM ?

1) JIto06oe cooTHoOIIEHNUE, CBSI3bIBAIOIIEE HE3aBUCHMYIO IEPEMEHHYI0, HEU3BECTHYIO

(GYHKLHIO U €€ TPOU3BOIHBIE.

2) JIro60oe COOTHOLIEHHE, CBSA3BIBAIOIIEE HE3aBUCUMbIE TIEpEMEHHbIE, HEU3BECTHYIO (PYHKIMIO U
e€ yacTHbIE IPOU3BO/IHBIE.

3) JIro6oe cooTHOLIEHHE, CBA3BIBAIOIIEE HE3ABUCUMYIO MIEPEMEHHYIO U HEU3BECTHYIO (DYHKIINIO.
4) Jlro60oe COOTHOIIEHHUE, CBA3BIBAIOIIECE YACTHBIE NMPOU3BOJHBIE OT HEU3BECTHOM (YHKIMU
MHOT'UX IMEPEMECHHBIX PA3HBIX ITOPAIKOB.

3. Kakoe o0bikHOBeHHOe T depeHIIHNATbHOE YPABHEHHE HA3BIBAECTCA JUHEHHBIM?

1) YpaBHeHue, B KOTOpOE cTapiias MpOU3BOAHAS] OT HEM3BECTHOW (DYHKIIMU BXOIUT JTUHEIHHO.
2) YpaBHeHHE, B KOTOPOE HEM3BECTHASI (PYHKITUS U BCE €€ MMPOU3BOIHBIC BXOAT JIMHEHWHO.

3) YpaBHeHuUe, B KOTOPOE HEM3BECTHAs (DYHKIUS BXOIUT JTUHEIHO.

4) YpaBHeHHE, B KOTOPOE BCE MPOU3BOIHBIE OT HEU3BECTHON ()YHKIIMH BXOIST JIMHEHUHO.

4. N3 mnpeanokeHHBbIX YypaBHeHMii BbIOpaTh JIMHellHble YPAaBHEHMS OTHOCHTEJbLHO
Heu3BecTHOI GpyHkmum y(x)

1) 2x°y' =x"+y

2) (x3 +e’ )y' =3x"

3)  (Sxy—4y>—6x Mx+(y> —8xy+2,5x dy =0

4) y’(3x2 —2x)— y(6x-2)=0



5. Uro Ha3bIBaeTCsi HHTETPUPYIONIUM MHOKHTEIEM 00bIKHOBEHHOT0 JU(PepeHunaTbLHOT0
YPaBHEHUS

1) Oto ¢yHKIUsA, TOCTE YMHOXKEHHS Ha KOTOPYIO YpaBHEHHE MpEBpAIlaeTCsi B ypaBHEHHE C
pa3aeNAoIUMUC IEPEMEHHBIMH.

2) Orto ¢yHKUMSA, MOCIEe YMHOXXEHHS Ha KOTOPYIO YpaBHEHHE MpPEBpaIlaeTcs B OJHOPOTHOE
YpaBHEHHE.

3) D10 (yHKUMS, MOCIIe YMHOXKEHHUS HAa KOTOPYIO yYpaBHEHHUE IPEBpAIIAeTCs B YpaBHEHHE B
noJHBIX JuddepeHnmanax

4) Oro ¢(yHKuMA, TOCIe YMHOXEHHS Ha KOTOPYIO ypaBHEHHE MpeBpallaeTcss B JUHEIHOe
YpaBHEHHE.

6. U3 NMPEeaJ0KCHHBIX ypaBHeHm‘/i BbIﬁpaTb YPaBHCHHUA C PA3ICJAIIINMUCH NEPEMEHHBIMU

1) 2xyy' = x* +y*

2) (x3 +ey)y'=3x2,x(0)=
3) (5xy—4y2—6x2)dx+( —8xy+2,5x2)dy:0
4) y'(?)x2 —Zx)— y(6x-2)=0

2
2

7. U3 nipeio:keHHBIX YPaBHEHUI BHIOPATH OTHOPOIHBIE YPABHEHHSI IIEPBOT0 MOPSIIKA
1 2xyy' = x* +y*

2. (x3 +e’ )y' =3x?,x(0)
3
4

=2
(5xy—4y2—6x2)dx+(y2—8xy+2,5x2)dy=0
y__
2 2x-y’

8. 3 npenJ1o:keHHBIX YpaBHEHH I BHIOPATh YPaBHEHM A, 3anMcaHHbIe B Tu( depeHunanbHoi
dpopme
1) 2x yy = x* + y*

2) (x3 + e-")y' =3x2,x(0)=2
3) (5xy—4y2—6x2)dx+(y2—8xy+2,5x2)a’y:0
4) y'(?}x2 — 2x)— y(6x-2)=0

0. M3 npeiosKeHHbIX YPaBHEHHI BLIOPATh yPABHEHHsI BTOPOI0 MOPSIAKA
) (y)?cosx—ysinx=2x,

2) y"+4y' +3y=9¢7"

3) yrr _9ym — eSx COS X

DN +Y+y=0

10. N3 npenJioxkeHHBIX ypaBHeHUH BbIOpaTh ypaBHeHne bepHyiim

y' — 2xy = sinx y3y' — 2xy = sinx y*

v +xy = 2x%y +xy = 243

(x — cosy)dx + (4x + y)dy = 0(x — cosy)dx + (4x + v)dy =0
yiHax—D+y'x—yinx =0 x—-D+y'x—ylnx =0

PwWwbdpE

7.2. OneHOYHbIE CPEACTBA IJIS IPOMEKYTOYHOM aTTeCTAlUU



Cnucok BONPOCOB 1Jisi IPOMEKYTOYHOM aTTeCTALMU:
1. OCHOBHBIE OHATHS TEOPUH OOBIKHOBEHHBIX TU(PPepeHIINAIbHbIX YPaBHEHUN
(xnmaccuduranys, TOPSI0K YpaBHEHUS, MOHATUE YACTHOTO U OOIIEro PeHIeHus).
3amgaua Komu.
2. Ilone HanpaBieHu U METOA U30KIUH. [Ipumepsl.
3. YpaBHEHHUS ¢ PA3ACIAIOMMUMUCS IIEPEMEHHBIMUA U IPUBOISAIIMECS K HUM.
4. OnHopoiHOE (HeJIMHEWHOE) YpaBHEHHE 1-T0 mopsiaka. Y paBHEHUs, TPUBOIUMBIE K
0JITHOpOJHBIM. O000IIIEHHbIE OAHOPOIHbIE YpaBHEHHUS 1-r0 HOpsiIKa.
5. JIuneitnoe ogHOpoHOE muddhepeHnransHoe ypaBaenue 1-ro nmopsiaka. [IpoBepka ycnoBuit
TEOPEMBI CYILIECTBOBAHUS U €MHCTBEHHOCTH. PyHaaMeHTanbHOe penienne. Ob1ee pereHue.
Teopema 0 CTpyKType OOIIEro pelIeHus Ipy U3BECTHOM (pyH/IaMEHTaIbHOM PEIICHUH.
6. CBoOIiCTBa TUHEMHOTO OHOPOTHOTO YPABHEHHUS.
7. CBolicTBa peleHui JIMHEHHOT0 OAHOPOJHOIO YPaBHEHUS.
8. JIuneiinoe HeogHOpOAHOE MU depeHInalbHOE YpaBHEHNE TepBoro nopsaka. [Iposepka
YCIIOBUHM TEOPEMBI CYLIIECTBOBAHMSI U €AMHCTBEHHOCTH. O0111ee pewenue. YacTHoe perieHue.
Teopema o CTpyKType OOIIEro perieHus JIMHEHHOro HEOAHOPOIHOTO YPaBHEHHUS.
9. Jluneiinoe HeogHOpOoAHOE au(pdepeHnnanbHbIe ypaBHEHHS IEPBOTO Mopsiaka. CBoiicTBa
pemeHuii. Meroa Bapuauu NpOU3BOJIBHOM IOCTOSHHOM.
10. Iuddepennmanbaoe ypaBHEHHE, TMHSHHOE OTHOCHTEIFHO HE3aBHCUMOM IIEPEMEHHOM.
11. duddepenunansubie ypaBHEHUs B MOTHBIX AU depeHnnanax.
12. . Unrerpupytomuit MHOXUTENb. [loHaTHE U ciocoObl HaxoxaeHus. [Ipumepsl.
13. Teopema cyliecTBOBaHUS pelIeHUH OOBIKHOBEHHBIX AU (epeHInanbHbIX ypaB-
HEHHH [IEPBOTO MOPsIIKa.
14. TeopeMa elMHCTBEHHOCTHU PELICHUH OOBIKHOBEHHBIX U (HepeHInaIbHBIX YpaB-
HEHHH [IEPBOTO MOPsIIKA.
15. OnHOpoaHbBIE YypaBHEHUS.
16. YpaBHeHus1, IpUBOAUMBIE K OJTHOPOJAHBIM.
17. O600111eHHBIE OHOPOIHBIE YPaBHEHHUS.
18. Ilpocreiiiue TUNBI ypaBHEHH, HE Pa3pEeLICHHBIX OTHOCUTEIBHO IPOU3BOAHOM.
MeTobl HHTErpUPOBAHUS.
19. YpaBuenue Jlarpanxka. Cenenue ypaBHeHus Jlarpanxa K JMHEHHOMY YpaBHEHHUIO
BBEJICHUEM I1apaMeTpa
20. YpaBuenue Knepo. Pemienue ypasaenust Kiepo. Ocoboe pemenus ypasuenus Kiepo u
reoMeTpuuecKasl HHTepIpeTalus ocodoro peuieHus ypasHenus Kiepo
21. Oco0bble penieHus.
22. OGbIKHOBeHHbIE MU depeHIaTbHbIe YPAaBHEHHUS BBICIINX MOpsAaKoB. Obiiee u
yacTHoe penieHue. 3agaua Komm.
23. CtpykTypa peuieHuit TnHeHHbIX AuddepeHnnanbHbIX YpaBHEHUH n-T0 MOpsIKa.
CBolicTBa pelIECHUN.
24. JInHelHO He3aBUCUMBIE PELICHMSI U ONPEAENINTENb BpoHCKOT0. Y CiioBus INHEN-
HOM HE3aBUCUMOCTH CHCTEMBI PEIICHUH.
25. Meton Bapuanuu npou3BOJIbHBIX TIOCTOSHHBIX AJIs TMHEWHBIX HEOIHOPOJIHBIX
g depeHIMaTbHBIX YPaBHEHH n-To mopsaka.
26. O61ee pemenue TuHeHHOro ogHOpoaHOr0 OJ1Y ¢ mocTostHHBIMU K03 duIneH-
TaMu. Metoa Dilniepa (citydail 1eHiCTBUTENbHBIX KOPHEH XapaKTepUCTHUECKOTO
YpaBHEHU).
27. O6miee pemienue auHEHHOTO oHOpOoAHOTO OJIY ¢ mocTosTHHBIME KOdHUITHEH-
tamu. Meton Ditepa (cityyail KOMIUIEKCHBIX KOPHEH XapaKTepUCTHUECKOTO
ypaBHEHUS).
28. O6ee pemenue nuHeHoro HeogHopoaHoro O/1Y ¢ nocrosHHbIMU K03 uLU-



eHTamMu. MeToJ1 HeompeieleHHbIX KO3(h(DUIIMEHTOB HAX0KICHHUS YaCTHBIX PEIIeHHH
HEOTHOPOAHOTO U PEepEeHITNATBHOTO YPaBHEHUSI.
29 O6miee pemenue auHeHHOTO HeoaHOpoaHOTO O/1Y ¢ mocTossHHBIMU KO3 dHIIH-
eHTaMu. MeTo/1 Bapualiuu Mpou3BOJIbHBIX MOCTOSHHBIX ( MeTox Jlarpanxa)
30. YpaBuenue Diinepa. [Ipumepsr.
31. Cucremsr OJIY. MeToa moicTAaHOBKH.

HpI/IMepr OLHCHOYHBIX CPEACTB IJIA HpOMe)l(yTOqHOﬁ aTrecranum:

JleMOHCTpallMOHHBIN YK3aMEHAIMOHHBIN OUIIET

MHUHHUCTEPCTBO OBPA3OBAHUS U1 HAYKH POCCUMCKOM ®EJIEPAIINHA
(exepanbHoe rocyrapcTBeHHOe 0101KeTHOEe 00pa3oBaTe/bHOE YUYpeKIeHne BbICIIero
oOpa3zoBaHus
«MpKyTCKHIl TOCY1aPCTBEHHbIH YHHBEPCUTET»

(®I'bOY BO «UI'Y»)

HNHcTHTYT MaTEMAaTHKH U HHGOPMALMOHHBIX TEXHOJIOT Ui
3K3AMEHAIIMOHHBINA BUIET Ne 26

Ly +25=0, y(2)=-5, »'(2)=-1.

Ax =
2 y"—4y' +4y =e**sin3x.
3. CuCcTeMBI JIMHENHBIX HEOHOPOAHBIX AU(dEPEHIUATBHBIX YPaBHEHUH. METO | OICTAHOBKH

Kpurtepun onenku 3a 3k3amMeH:

Jlo sK3aMeHa JOMycCKaeTcsl CTyIeHT, HaOpaBuMid 3a cemecTp He MeHee 30 GayioB. Kaxblii
BOIPOC IK3aMEHallMOHHOTo Ouiera oneHuBaetcs B 10 Gamos. Jlanee Bce 6aibl CyMMHUPYIOTCS,

U BBICTABIISIETCS OLIEHKA COIIACHO TaliMLe:
60-69 70-79 80-100
«YZOBI» «Xop» «OTID»

Pa3zpaborunk: T'onoBko Enena AnaronbeBHa, NOIEHT Kadeapbl MaTEMaTHYECKOro aHaiu3a U

TuddepeHIMaIbHbIX ypaBHEHUN



