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1. ey ocBOeHUSsI AUCHHUTIINHBI

LenstMu AMCUUIUIMHBL « Y paBHEHHUS MaTeMaTUYECKON (DU3UKN» SBISIOTCS MPHOOpeTeHne
3HaHui U ymenuil B coorserctBun ¢ ®I'OC BIIO, oBnasgeHne MeTonaMu peIIeHUs TUINYHBIX
3aJa4 JJi1 ypaBHEHHM MaTeMaThyecKol (M3HMKH, pPa3BUTHE CHOCOOHOCTH MPHUMEHSATHh 3TH
METOAbl B MPO(GECCHOHATBHON W NPUKIAJHOW JeATeNbHOCTH. JlucuMIuiMHA JOJKHA JaBaTh
MIPEJICTaBICHUE O MECTE U POJIM YPaBHEHUN MaTeMaTUYeCKON (PU3UKK B COBPEMEHHOM MHpE.

2. Mecto aucuunimabl B cTpykrype OIl 6akanaBpuara

JucnunnuHa «YpaBHEHUST MaTeMaTU4eckol (U3HMKI» OTHOCHUTCS K 00s3aTeNIbHOMN
yactuOIl GakanaBpuara.

1 ocBOeHUsT JaHHOW AMCIUIUIMHOW CTYJIEHTBI TOJKHBI H3YyYNUTh TaKWE IPEIMETHI, KakK
«MatemMaTHueckuii  aHanuz», «Anrebpa u  reomeTpus», «KoOMIUIEKCHBI — aHAIU3Y,
«DyHKIMOHATIBHBINA aHANM3Y, «/{uddepeHnnansubie ypaBHEHUY.

[Tony4yeHHble B pamMKaxX TUCHMIUIMHBI «YpaBHEHHS MaTeMaTW4ecKOM (M3MKW» 3HAHUSA
HEOOXOUMBIJUISI Pa3BUTHsI HABBIKOB PELICHMS CIIOKHBIX 33/ad, PACIIUPEHHUs MPEAMETHOM
o0acT B Mpo(heCCHOHATBHON AEATEIbHOCTH, MOBBILIICHNS MAaTEMAaTHYECKON KYJIbTYPHI.

3. [lnanupyemble pe3yabTaTbl OOyYeHHsl 1O [MCUMILJIMHE, COOTHECEHHbIEe C
IUIAHMPYeMBbIMH pe3yabTaramu ocsoeHusi Ol 0akanaBpuara

[Ipouecc u3yyeHus! TUCIUIUIMHBI HAaNIpaBlieH Ha (OPMUPOBAHUE CIIETYIOIINUX 3JIE€MEHTOB
komrnereHmii B cootBercTBUU ¢ ®I'OC BO, OIl BO u mpuobpereHus cleaylomux 3HaHUH,
YMEHHM, HAaBBIKOB U (MJIM) OTBITA JIEATEIbHOCTH:

dopmupyemMasi KOMIETEHIHA NHaukaTop N0CTHKEHUS! Ilepeuennb
(KO)I Hu Q)OpMyJII/II)OBKa) KOMIIETCHIIMHN NJIAaHUPYEMBbBIX pE3yJIbTaTOB
(xoa 1 popMyJIHPOBKA) o0y4eHust
Oo6menpogeccuoHaIbLHbIE KOMIIETEHIIUH
OIIK - 3.1 Bimageer 3HaTh:
3HAHUSMU B OOJIACTH TEOPUU | — KIIacCU(HUKAIIIO
U METOJI0JIOTUU JIMHENHBIX YpaBHEHUU
MaTeMaTH4ECKOTO BTOPOTO HOpsIZIKa,
MOJICJIMPOBAHNS; IIOCTAHOBKY  3aJ1ad Ui
TUMAYHBIX ypaBHEHU B
OIIK — 3.2 [IleMoHCTpUpYyET Pa3TUYHBIX 00JIACTSX;
yMEHHUE cooupath u YMerTs:
OIIK - 3 Cnocoben 00pabaThIBaTh TaHHBIC IS — pemarb  3amadd IS
NIPUMEHSATH U IOCTPOEHUS MATEMATHYECKUX BOJIHOBOI'O YPaBHEHMS Ha
MOAU(PHUIIMPOBATH MOJIEJIEH, PacUeTOB U IPSIMOiA, MOJIYIIPSIMOI,
MaTeMaTUYECKUE MOJEIH ISl | KOHKPETHBIX MPAKTUYECKUX OTpE3KE, pelmaTrh 3a1ayu
pelIeHus 3aa4 B 00J1aCTH | BBIBOJIOB; JUTS ypaBHEHUS
npodeccuoHaIbHON TEIJIONPOBOAHOCTH,
JIeATEIIbHOCTH OIIK - 3.3 /lemoHCTpHpYET 3a/a4yd I ypaBHEHMS
IIOHUMaHUE U YMEHHE Jlannaca;
MPUMEHSTh HAa MPAKTUKE Buianers HaBbIKamu:
MaTeMaTUYECKUE MOJIEIU U — HCCJIENOBAHUA U PELICHUS
KOMITBIOTEPHBIE TEXHOJIOTHH paznu4HBIX 3amad s
JUTSL pEeIIEHUsT Pa3InYHbIX ypaBHEHUH
3a/a4 B 00y1acTH MaTeMaTHUYeCKON PU3UKH.
npodeccnoHanbHOM
JeSATEIbHOCTH

4. O0beM, CTPYKTYPA U CO/lepPKaHNe TUCHUTITTHHBI
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KO3 pHUIreHTaMu.

Paznen 2. YpaBHeHus: runepOOIMUeCcKOro TUIa.

Copepxanue pasnesoB IMCOUIIIMHbBI:

Paznen 1. Kimaccudukanus TMHEHHBIX YpaBHEHH BTOPOTO MOPSAKA.

1.1. YpaBHeHue XapakTepUCTUK Ul JUHENHOIO ypPaBHEHUS BTOPOTO MOPsIIKa.

1.2. IlpuBeneHune TUHEHHBIX YPaBHEHUI BTOPOTO NOPSAAKA K KAHOHUYECKOMY BHITY.

1.3. Kanonnyeckue (Gopmbl JTUHEWHBIX ypaBHEHHH BTOPOrO MOpsAKAa C MOCTOSHHBIMH

2.1. BeiBoJ ypaBHEHUS KOJI€OaHUM CTPYHBI.
2.2. [loctaHOBKa M pellIeHHE 3a7jauul 15l ypaBHEHUs KojaeOaHUi cTpyHbI Ha OECKOHEUHOM

npsimoit. @opmyna Jlanamobepa.

2.3. KoppeKTHOCTb 3a/1auu JJIsl ypaBHEHUs KoJieOaHui cTpyHbl HAa OECKOHEUHOM MPSIMOIA.
2.4. Pemenue 3a1a4n Ui HEOAHOPOIHOTO YpaBHEHHsSI KOJIeOaHUH CTPYHBI HA TIPSMOM.
2.5. 3anauu 1uisypaBHEHUS KOJIeOaHUHM CTPYHBI Ha MOJIyNpsiMON. MeTo MpoI0JKEeHu.




2.6. 3amaun JUITypaBHEHHMs KoieOaHUIl CTpyHBI Ha oOTpe3ke. MeToa paszencHus
MEPEMEHHBIX.

2.7. O60cHOBaHME METOJIA pa3/ieNICHHs IEPEMEHHBIX YpaBHEHHS KOJIeOaHUN CTPYHBI.

2.8. Pemenne 3amaum 1jisi HEOJHOPOIHOTO YpaBHEHHS KOJICOAHWN CTPYHBI Ha OTpPE3KeE.
@yHKIMS BIUSHUSA COCPEAOTOUEHHOTO UMITYJIbCA.

2.9.3agaun  AnAypaBHEHHUS KoJIeOaHUN CTPYHbI C HEOJHOPOJHBIMH  KpaeBbIMU
YCIIOBUSIMHU.

Paznen 3. YpaBHeHust mapaboIMuecKoro THIIA.

3.1. BriBoJ ypaBHEHMSI TEMIONPOBOJHOCTH.

3.2. IloctanoBKa 3a7a4 JUisl ypaBHEHHUSI TEIUIOMPOBOIHOCTH.

3.3. IIpuHiun MakcumymMma.

3.4. ENMHCTBEHHOCTh  DEIICHHs  NEpPBOM  KpaeBOM  3aJadynM Il ypaBHEHUS
TEIUIONPOBOJHOCTH. HempeppiBHass 3aBUCMMOCTh OT HA4daJlbHOTO M KPaeBbIX
YCIIOBHUIA.

3.5. Meron pasaeneHus NEpEMEHHBIX PELICHUs NEPBOM KPaeBOM 3a1a4yu JUIsl ypaBHEHUS
TEIUIONPOBOAHOCTH.

3.6. O6ocHOBaHUE METO/Ia pa3AeieHUs IEPEMEHHBIX I YPaBHEHUS TEIIONPOBOIHOCTH.

3.7. Pemenue  mepBOMl  KpaeBOM  3ajauM I HEOJAHOPOJHOIO  YPAaBHEHUS
TEIUIONPOBOAHOCTH. PYHKIMS HCTOUYHHUKA.

3.8.3amaun  JUITypaBHEHHS  TEIJIONPOBOJHOCTH C  HEOJHOPOAHBIMU  KpPACBBIMHU
YCIIOBUSIMHU.

3.9. YpaBHEeHUE TEIUIOMPOBOIHOCTH HA OECKOHEYHOMU TIPSIMOTA.

3.10. YpaBHeHuE TENIONPOBOJHOCTU Ha MOIYIPSIMOM.

Paznen 4. YpaBHeHUs 3JUTUNITHYECKOTO THIIA.

4.1. 3amaun, npuBonsAuve ypaBHeHHMto Jlarutaca m Ilyaccona. IlocTaHoBka KpaeBbIX
3am1ad.

4.2. YpasHenue Jlannaca B KpUBOJIMHEMHON CCTEME KOOPAMHAT.

4.3. dyngameHTalIbHBIE PELICHUS YpaBHEeHMs Jlamaca.

4.4. ®opmyasl ['puHa.

4.5. Teopemsl 0 cpelHEM U IPUHIUI MAaKCUMyMa JUIsl TApMOHUYECKUX (DYHKIUH.

4.6. ENVMHCTBEHHOCTh U YCTOMUYMBOCTH pelleHMH 3amaun [lupuxie g ypaBHEHUs
Jlammaca.

4.7. EnvHCTBEHHOCTD pelieHus 3agaun HeliMaHa.

4.8. Pemenue 3amaun [{upuxiie B Kpyre METO0M pa3/IeICHUS] IEPEMEHHBIX.

4.9. OGocHOBaHKE METO/1a pa3esIeHHs JUTs pelleHns 3aauu Jupuxie B Kpyre.

4.10. Hnrerpan Ilyaccona.

4.11. @yHKUMS UCTOYHHUKA.

5. O0pa3oBaresibHbIE  TEXHOJIOTHHM,  MCHOJb3yeMble  MNPH  OCYLIECTBJICHHHU
00pa3oBaTeJIbHOTO NMpouecca Mo AUCHUILIHHE

B nmporecce oOy4eHus1 HCTIOIB3YIOTCS CIIEAYIONIe 00pa30BaTeIbHbIC TEXHOJIOTHH:

BBonHas nekuus — AaeT NepBO€  LENOCTHOE MPEACTABICHHE O JUCHUIUIMHE U
OPHEHTHPYET CTYJICHTa B CHUCTEME W3Y4YCHUS NaHHOW MUCIUIUIMHBL. CTYIEHTHI 3HAKOMSTCS C
Ha3HAYCHHEM U 3aJa4aMU Kypca, €ro pojibi0 M MECTOM B CHUCTEME Y4YEOHBIX TUCIMIUIUH U B
CHUCTEME TOATOTOBKM B 1enoM. JlaeTrcst kpaTkuii 0030p Kypca, UCTOPUS Pa3BUTHS HAYKH H
MIPAKTHKH, TOCTHKEHHS B ATON cepe, UMeHa U3BECTHBIX YUEHBIX, M3JIarat0TCs MEePCIICKTUBHBIC
HampaBJieHUs1 uccienoBaHui. Ha 5Toil  JeKIuM  BBICKA3bIBAIOTCS  METOJMYECKHE U
OpraHU3aIMOHHBIE OCOOCHHOCTH PA0OTHI B paMKaX JaHHOM IUCHMILTUHBI, a TaKXKe JaeTcs
aHAJIN3 PEKOMEHIYEeMON yIeOHO-METOIUYECKON JTUTEPATYPHI.

AxkanemMudeckasi JIeKius (WM JIEKIUsST OOIIETO Kypca) — MOCIeI0BATEIbHOE H3JI0KCHHE
MaTepualia, OCYUIECTBIISIEMOE MPEUMYIIECTBEHHO B BHAE MOHOJIOTAa IPEenojaBaTelid.
TpeOoBaHusi K akaJeMUYEeCKOW JEKIMU: COBPEMEHHBIM HAYYHBIH YpOBEHb M HACHIIICHHAS



UH()OPMATUBHOCTb, YOEQUTENIbHAs AapryMEHTalus,, AOCTyNHas U MOHATHAs peub, YeTKas
CTPYKTypa W JIOTHKA, HAJW4YHE SPKHUX IPHUMEPOB, HAYYHBIX JOKA3aTeIbCTB, OOOCHOBAHWM,
(baxToB.

[IpakTHyeckoe 3aHATHE — 3aHATHE, IIOCBSIICHHOE PEIICHWI0 KOHKPETHBIX 3a1ad |
3aKpEIUICHHIO MOTY4YEHHbIX Ha JIEKIUH 3HAaHUM.

CamocrosiTenpHast paboTa peaausyercs:

1. HenocpeacTBeHHO B Ipoliecce ayAUTOPHBIX 3aHATHH.

2. B KOHTaKTe C IpenojaBaTelieM BHE PAaMOK PACHHMCAaHHSA - HA KOHCYJIBTAlHAX IO
yueOHBIM BOIpOCaM, IPHU JIUKBUJALUHU 33JOJDKCHHOCTEH, NMPH BBINOIHEHUM WHIMBHIYaJIbHBIX
3aJaHud U T.]I.

3. B 6ubnuoreke, 1oma, 1 T.J. IPU BBIIOIHEHUU CTYIEHTOM JOMAIIHUX 3aJaHUM.

6. IlepeyeHb MH(POPMALMOHHBIX TEXHOJIOTHH, MCIOJb3YyeMBbIX NPH OCYLIECTBJICHUHU
o0pa3oBaTeJILHOIO TMpouecca MO0 JMCHUILIMHE, BKJIKYas MepedyeHb JIHMIEH3HOHHOIO
NpOrpaMMHOro olecrnedeHMss M HH(POPMALMOHHBLIX CHPABOYHBIX cHcTeM (TIpH
He00X0IMMOCTH)

B nporecce ocymecTBieHus 00pa3oBaTeIbHOTO MPOLECCa UCTIONIB3YOTCS:

— 151 GOPMHUPOBAHUS TEKCTOB MaTEPUAIOB JJISl IPOMEKYTOUHON U TEKyIeH aTTecTaluu
—nporpammbl  OfficeStd 2013 RUSOLPNLAcdme 021-10232, LibreOffice (cBoboaHoe),,
u3naTenbckas cucrema LaTeX;

— A Toucka yuyeOHOM surteparypbl Oubnuoreku SApl'Y— ABTOMaTH3MpOBaHHas
oubimoreunas nHpopmannonsas cucrema "bBYKU-NEXT" (ABUC "byku-Next").

7. IlepeyeHb OCHOBHOW W /JONMOJHHMTENbHOM Y4eOHOH JUTEpaTypbl, pPecypcoB
HH(POPMALMOHHO-TEJIeKOMMYHUKAIMOHHON ceTn  «MHTepHeT», HEOOXOAMMBIX A
OCBOEHHS TUCHHIIHHBI

a) OCHOBHAs:

1. Jlecun, B. B., YpaBHenus maremMatuueckor pusuku : yued. mocodue st By30B / B. B.
Jlecun, M., KYPC; UH®PA-M, 2017, 240c

2. baiikoB B. A. YpaBHeHus maremaTiuueckoi pusuku: Y4ueOHUK U npakTukyM. / baiikos
B.A., Kubep A.B. - 2-e u3a. - M.: U3natensctBo FOpaiit, 2017. - 255.

3. Meron ®ypbe pelleHUs 3a1ad MaTeMaTHueckoll (mu3MkM [DJIeKTpoHHBIA pecypc] : ydebGHO-
MeToauueckoe mocodue / coct. C. E. Anydpuenko, B. A. Illabapims ; SApoca. roc. yH-T, SIpocnasis, Spl'Y, 2018,
92¢

0) AOTIOJIHUTENIbHAS:

1. TuxonoB A. H., Camapckmii A. A. YpaBHEHUS MaTeMaTU4YECKOH (PU3HKU. — 7-€
m3n. — M.: Uzp. MI'Y: Hayka, 2004. — 798 c.

2. bynak b. M., Camapckuii A. A., TuxonoB A. H. CoopHUK 33724 O MaTeMaTHYECKOM
¢uzuke. — 4-e u3a. — M.: duzmariut, 2004. — 688 c.

3. KyOwmukws, E. I1., 3amaun u ynpaxHeHus 1Mo Kypcy "YpaBHEHUS MaTeMaTHUYECKOU
¢usuku" : yued. nocodbue ms By3os / E. I1. KyOsimkun, A. H. Kynukos ; Spoci. roc.
yH-T, fpocnasinb, Apl'Y, 2008, 103c

B) pecypchl cetr «MHTepHET»
DnekTpoHHO-0nbIMoTeuHas cucrema «FOpait»( https://urait.ru/ ).
DnekTpoHHO-0nbmoTeuHas cucrema «Jlaub»( https://e.lanbook.com/).

8. MarepuajibHO-TexHMYecKasi ~ 0a3a, HeoOXonumasi I OCYLIECTBJIEHHS
00pa3oBaTeJIbLHOTO MpoIecca Mo AUCIHUTLINHE

MarepuanbHO-TeXHHUYECKas 0a3a, He0OX0oAUMas JUIsl OCYIIECTBICHUSI 00pa30BaTEIBHOTO
nporiecca 1o JUCIUILTMHE BKIIOYAET B CBOM COCTAB CIEIHAIbHBIC TOMCIICHHUS:

-y4eOHbIC ayIUTOPUU JUISI TIPOBEJCHHS 3aHATUN JIEKIIMOHHOTO THIA HWIPAKTHUYECKUX
3aHATHH (CEMHHApPOB);



- yueOHbIe ayTMTOPUHU JJISl IPOBEICHUS IPYNIIOBBIX U UHIMBUAYAIbHBIX KOHCYJIbTALIUH,

- y4yeOHble ayJIUTOPUH U1 TPOBEACHUS TEKYLIEro KOHTPOJIA M MPOMEKYTOUHOU
aTTeCTalluH;

-TIOMEIICHUS ISl CAMOCTOSTEIbHON paOOTHI.

ABTOP(BI) :
JoueHT kadeapbl KOMIbIOTEPHBIX ceTeil, K.}.-M.H. C.E. Anydpuenko



IIpniaoxenne Nel k paboueil nporpaMMe AUCHHUIIMHBI
«YpaBHeHHsI MATeMATH4YeCKO (pu3nKm»
DoH/I OLICHOYHBIX CPEACTB
AJIsl IPOBe/IeHUs TeKylleil U MPOMeKYTOUYHOI aTTecTAlMHU CTY/IEeHTOB
10 JMCHUILINHE

1. TunoBbIe KOHTPOJILHBIE 32IaHUSI HJIH HHbIE MATEePHUAJIbl, He00X0IUMbIE J1JIsl OLlEHKH
3HAHMI, yMEeHHUI, HABBIKOB U (MJIH) ONBITA AeATEJbHOCTH, XapAKTEPU3YIOIIMX 3TANbI
(popmupoBanus KomneTeH U

1.1. KonTpoJibHBIE 3a1aHNS ¥ HHbIEe MAaTePHAJIBI,HCIIOJIb3yeMble B IIpoLecce TeKyeH
arrecTanMu

3agaHusNIsI CAMOCTOSITEILHON PadoThl

3aoanus no meme Ne 1. «Knaccughuxayus nunetinvbix ypagHeHuii 6mopo2o nopsaoKa»
1. M3yuuth kiaccu(UKALUIO JUHEHHBIX YpaBHEHHH 2-r0 TOpSAKAa CO MHOTUMH
nepemenHbIMH (Tuxonos A.H., Camapckuiit A.A. —tnasa I, § 1, m. 2).
3aoanus no meme Ne2. « Ypasnenus sunepbonruuecko2o munay
1. PemmuTs 3amady uisi IOJIyOTPAaHUYCHHOW CTPYHBI C HEOJHOPOJHBIM TPAaHUYHBIM
YCIIOBHEM:
_ 2
Up =0 Uy
0<x <+
u(x,0)=0,
u,(x,0)=0,
u(0,t)=sint.
(TuxonoB A.H., Camapckuit A.A. —rnasa I, § 2, m. 6).
2. PemuTs 3a1auy METOIOM pa3iesieHUs IEPEMEHHBIX:
ut[:uXX
0<x<nm
u(x,0)=x,
quJUZO,
u (0,t)=0,
u (m,t)+hu(m,t)=0
(bynak b.M., Camapckuii A.A., TuxonoB A.H. — rnasa Il, § 3, Ne108).

3aoanus no meme Ne3. « Ypasnenus napabonruueckoeo munay
Pemmuth 3a1aqy METOIOM pa3ieieHus IEPEeMEHHBIX:
u=u,0<x<mu(x,0)=x-(m—x),u,(0,t)—hu(0,)=0,
u m,tj+hu(m,t)=0.
(bynak b.M., Camapckuii A.A., Tuxonos A.H. —rnasa I1II, § 2, Ne 30).
3aoanus no meme Ne4. « Ypasnenus snnunmuueckoco munay
1. Pemwuts 3amady Jlupuxie B mpsSMOYTOJIbHUKE.
(bynak b.M., Camapckuii A.A., TuxonoB A.H. —rnasa IV, § 4, Ne 93).
2. Pemmth cMelIaHHYIO 33124y B IPSMOYTOJILHUKE.
(bynak b.M., Camapckuii A.A., TuxonoB A.H. —rnasa IV, § 4, Ne 94).
3. Pemmurts 3amauy Jupuxie B IpSAMOYTOJIEHOM MapajiesIenuee.
(bynak b.M., Camapckuii A.A., TuxonoB A.H. —rnasa IV, § 4, Ne 103).

Kpurtepumn onieHKH pe3y/ibTaTOB CaAMOCTOATEIbHON PadoThI &
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— YPOBEHb OCBOEHUS Y4eOHOI0 MaTepHaa;

— YpOBEHb YMEHHUS MHCIIONIb30BaTh TEOPETUUECKUE 3HAHUS TPU  BHIIOJIHEHUH
MPaKTUYECKHX 3a/1aY;

— YPOBEHb C(POPMHUPOBAHHOCTHOOIIEYUEOHBIX YMEHHIA;

— YpOBEHb YMEHHs aKTHBHO HCIOJb30BATh 3JEKTPOHHBIE 00pa3oBaTelbHBIE PECYpPCHI,
HAXOJUTh TPEOYIOIIYIOCS HH(POPMAIIHIO, U3ydJaTh €€ M MPUMEHSITh Ha TIPAKTHKE;

— 000CHOBAHHOCTh M YETKOCTb U3JI0KEHHS MaTepHuaa;

— YPOBEHb YMEHHSI OPUEHTHPOBATHCS B TOTOKE MH(OPMAIIMH, BBIJICISATH I1aBHOE;

— YpOBEHb YMEHHS 4YETKO c(hopMynupoBaTh MpoOiIeMy, MPEUIOKHUB €€ pelleHHe,
KPUTUYECKH OLICHUTh PEIIEHUE U €ro MOCIEe/ICTBUS;

— o(hopmiieHHEe MaTeprana B COOTBETCTBUH C TPEOOBAHHUSIMHU.

Onucanue npoueaypbl BLICTABJIEHHS OLIEHKH

O1eHKa «OTIIMYHO»:

- 3ajaHue pelIeHO BEPHO,

- OdopmieHo o TpeOOBaHUSM,

- Pemenue u310xeHO JOCTATOYHO MOJTHO U YETKO.

- JlaHbl npaBUiIbHBIE (GOPMYIUPOBKH, TOUHbIE ONPEACICHHUS, IIOHATHS TEPMUHOB.

- CrynmeHT MOXXeT 000CHOBATh CBOM OTBET, IPUBECTH HEOOXOAUMBIC IPUMEDHI,

- IIpaBuibHO OTBEYaeT HA JONOJIHUTENIbHBIE BOMPOCHI ITPETO1aBaTellsl.

OLeHKa «X0pouIo»:

— 3azaHue pereHo BEpHO,

—  Odopmieno o TpeOoOBaHUSM,

— Ho, pemenue u3noxeHo HEIOCTATOYHO MOJIHO U 4€TKO (He MeHee 70 % OT moJHoro)

— Ilpu uznoxxeHun ObUIM JOMYIIEHBI 1-2 HECYIIECTBEHHbIE OLIUOKHY;

— Jlanbl npaBuiibHBIE (HOPMYIMPOBKH, TOUHBIE ONPEACICHNS, IOHATHS TEPMUHOB;

— CryzaeHT MOXeT 000CHOBATh CBOW OTBET, MPUBECTH HEOOXOMMBbIEC TPUMEPHI;

— OpHako, ecTh 3aTpyIHEHHS IIPH OTBETaX Ha BOIIPOCHI IPENOIaBaTEIs..

O1neHKa «yA0BJIETBOPUTEIbHO:

— bBonee nonoBuHBI 3a71aHKs PEIIEHO BEPHO,

— 3amganue oopMIICHO 0 TPEOOBAHUSM,

— Pemienne U3510)X€HO HEJOCTATOYHO MOJHO M 4€TKO (He MeHee 70 % OT MOJHOrO), MpHU
U3JI0KCHUU HEKOTOPBIX 3aJaHui JomymieHa | cymiecTBeHHas omuOKa, MpUBOJAIIAs K
HEBEPHOMY OTBETY.

— CrTy#eHT 3HaeT M IIOHUMAeT OCHOBHBIE IIOJIOKEHHs JaHHOW TEeMbl, HO JIOIyCKaeT
HETOYHOCTHU B ()OPMYITHMPOBKH MTOHATHH;

— H3JIaraeT BBINIOJHEHHUE 3a/IaHMs HeJJOCTATOYHO JIOTHYHO U IOCIIEA0BATEIHHO;

— 3aTpyJHsIETCS IPU OTBETAaX Ha BONPOCHI MTPENoiaBaTels.

— OleHKa «Hey10BJIeTBOPUTEIbHO» :

— bBoree nonoBuHBI 3aJaHNS PELICHO HEBEPHO,

— Pemenne uznoxkeHo HemoysHO W HEYETKO (MeHee 50 % OT MOJHOrO), MpU U3TIOKEHUH
MHOTHX 3aJa4 ObLTH JOMYIIEHbI CYIIECTBEHHBIC OIIMOKH, MPUBOJAIIAS K HEBEPHOMY
OTBETY.

— CryzeHT He 3HaeT WIN He MIOHUMAaeT OCHOBHBIE MOJIOKEHHS TaHHON TeMbI, 3aTpyIHSIETCS
IIpY OTBETaX Ha BOIPOCHI MPETOAaBATEIS.

Cpennee apugmernyeckoe Mo BceM BuaaM Tekymero koHTpoisi CPC cocraiser
OILICHOYHBIN TIOKa3aTellb CTYACHTA, KOTOPBIA BIMSET Ha BHICTABICHHWE HMTOTOBOM OLEHKH II0
pe3yibTaTaM M3y4eHUsl AUCLUILIUHBI U JOMTyCK K UTOTOBOM aTTeCTalluy M0 TUCIMUILIMHE.

TunoBble HHANBHUAYAJIbHBIE 3aJaHUS

HUnousuoyanvnas paboma Nel.



1. O6mas cxema pa3aenenust nepeMeHHbix (TuxonoB A.H., Camapckuit A.A. —rnasa I, § 3, m.
9).

2. Konebanus orpannueHHbx 006EMoB (Tuxonos A.H., Camapckuit A.A. —rnasa V, § 3, m.
1).

3. Konebanus npsmoyronsHoit MemOpansl (Tuxonos A.H., Camapckuii A.A. —rnaBa V, § 3, 1.
2).

4. Konebanusikpyrioit MmemOpans! (TuxonoB A.H., Camapckuii A.A. —rnasa V, § 3, . 3).
Hnousuoyanvnas paboma Ne2.

1. ®ynknus ucrtounuka (Tuxonos A.H., Camapckuii A.A. —rnaBa IV, § 4, . 1).

2. ®yuknus ucrounuka Juist kpyra (Tuxonos A.H., Camapckuii A.A. —nasa IV, § 4, . 2).
3. @ynkus ucrounuka it cpepsl (Tuxono A.H., Camapckuii A.A. —rnasa IV, § 4, . 3).

4. ®yHKus UCTOYHMKA 1715 noxynpoctpancTBa (Tuxonos A.H., Camapckuii A.A. —rnasa [V,
§4,m4).

KpuTepm[ OLCHKH BBINOJJHCHUS UHIAUBUAYAJBHOI'O 3a/I1aHUA:

Ouenka Kpurtepun
Otnnuno BemmonHenHass pa®oTa MOJHOCTBIO COOTBETCTBYET
IIOCTaBJICHHOMY 3aJaHUIO.

PaGota BbImoONHEHa Ha BBICOKOM TEOPETHYECKOM M
npaktuueckoM  ypoBHe.  OOywarommuiics  cBOOOAHO
OPHEHTHpPYETCSl B MaTepuajie M OTBeYaeT 0e3 3aTpyIHEHUH
Ha BOIIPOCHI 110 TEME 33/IaHHSI.

CTyzeHT mposBIISICT UHUIIMATUBY, HAaBBIKA paOOTHI B
KOJUJIGKTHBE U OpraHU3allMOHHbIE crIocoOHOCTH. CIIOCO0eH K
BBINIOJIHEHHUIO CJIOKHBIX 3a/laHWH, ITIOCTAaHOBKE IeNed W
BbIOOpE ITyTEW UX peanu3alyi.

Xoporio BrimonHenHast paboTa TOJTHOCTBIO COOTBETCTBYET
MOCTAaBICHHOMY  33JaHUI0,  BO3MOXHBI  HeOOoJsbIIue
HETOYHOCTH HE BIIMSIOIINE HA PELICHHE 33Ja4d B LEJIOM..
Pabora BBITIOJTHEHA Ha JIOCTaTOYHO BBICOKOM
TEOPETUYECKOM U TpaKTHYecKoM ypoBHe. OOyuarommuiics
OTHOCUTENIFHO TIOJIHO OpUEHTHpPYETCSd B Marepuaie U
oTBevaeT 0e3 3aTpyIHEHHI Ha BOMIPOCHI MO TeMe 3aJaHusl.
JlomyckaeT He3HAUUTEIbHOE KOJIMYECTBO OMIMOOK.

Jlaneko He Bcerga MIpPOSBISET  HHULMATHBY.
Crnioco0eH K BBIMOJIHEHUIO CII0KHBIX 3aJJaHHH
Y 10BIIETBOPUTEIIBHO YpoBeHb HEOOCTATOYHO BBICOK. JlomyckaroTcs
OIIMOKY U 3aTPyAHEHUS MIPHU U3JI0KEHUN MaTepuaa.

BrimostHeHa OoJtbIast 9acTh TpeOOBAHMIA 3aTaHUSI.
HeynosnerBopurensHo TpeGoBaHus MOCTaBICHHOHN 3aa4M MPAKTUUYECKU HE
BbIMOJHEHb.  [lpu  KOHTposne  CTylEeHT  JOIyCKaeT
3HAYUTENIbHBIC OIIMOKM, OOHAPYKMBAET JIMIIb HAYaJIbHYIO
CTeleHb oOpueHTauuu B Marepuane. He pabGortan B
KOJIJIEKTHUBE. bosbIas yacTh paboThl HE BHIIOJIHEHA.

Tunosbie BApHAHTHI KOHTPOJIbHBIX PadoT
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Konrponbnas padora Ne 1.
(mposepka [1K-2, Tema: npuBeaeHNne TMHEWHBIX YpaBHEHUN BTOPOTO MOPsIIKa K
KaHOHMYECKOMY BHU]1Y)

3anaHus OTBeTHI
1. IIpuBecTH ypaBHEHHE K KAHOHUYECKOMY E=e'+y’, n=e"—y’,
BUY: _
u, =—— (u,+u,_ ).
4y2uxx_ezxuyy_4y2u)<:0- én 8(6""7)2 & Un
2. IlpuBecTu ypaBHEHHE K KAHOHUYECKOMY &=In (x 1+ x’),n=In (y+ J1+ y?),
By Uge* Uy, =0.
(147 )u, +(1+y*)u, +xu, +yu,=0
XX yy X y ¢
3. IlpuBecTr ypaBHEHHE K CIICIIUATBHOMY E=y—-2x,n=y,
KaHOHUYECKOMY BULY: Uy, +6,5 Ugt 1,5un+ 5,5u=0,
u +4u +4u —10u +6u +22u=0. N —79 -3
XX Xy yy X y — Stpn )= "= ==
u=ver L AT T0a 0 HT 4
v,m+6,5 v.=0.

KonTtponbhas padota Ne 2.
(mposepka IIK-2, Tema: mosryorpaHndeHHast CTpyHa, METOJ, POI0JIKEHUI)

3aganus OTBeTHI
1. Beinucats popmyisl, 0<t < 1
onpezaesonmue Gopmy ¢ 2a

CTPYHBI B pa3JIn4HbIe

(x+at,—1)tg|x+at,|—(x—at +1]tg(x—at,|

MOMEHTBI BDEMEHH:
W, =au,

\x+at,—1)tglx+at,|+(x—at,—1|tg(x—at,]

5 ,0<x<at,

,at,<x<l-—at,

0=y 4o ulx,t,)= >
wix,0)= l| rﬂ_ : }M H]ﬂ susl x—at;~1jg(x—at) ,1—at,<x<1l+at,
(e 0)=10 0,x>1+at,
u(0.0)= 0 §%<Q<%
(x+at(.)—1)tg(x+at(.,);(x—at(.&l)tg['x—at(.,),OSX<1_atA
)= —(x—atﬁé)tg(x—atL),1_at&<x<atb
(X_at"’_lz)tg(x_at"’],até<x<1+at£,
0,x>1+at,
Q>%
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0,0<x€¢1+at,
_(X_atﬁl)tg(x_att),—1+atL<x<atL
S P R
X—ai,— 2tg X—di, ,at,<x<l+at,
0,x>1+at,
2. Beinucats popmyisl, 0<t < 1
onpenensiomue Gopmy “2a
CTPYHDI B PasIITHPIC 3(x+at.f—2(x+at,+3(x—at [ +2(x—at,|
MOMEHTBI BPEMEHU: 2 - 5 - —,0<x<at;
2 a
i, =a i,
h 3(x+até)2—2(x+atc)?’—3(2<—atL)2+2(x—até3
04 o for u(x,ta): o ,at,<x<l—at,
i, 0p=10 —at P— —at. P
_ o 1 3[x—at) —2[x—at, +l,1—at(-,<x<1+at[,
( [”_ ||:I"l.'—.".' ]f]_.,_] a 2a
s [0, ol 0,x>1+at,
.!.'._[ﬂ.f}: i<t <l
2a a
3(x+at,f—2(x+at,+3(x—at,+2(x—at,|
: ,0<x<1—at,
2a
1 3(x—at,[+2(x—at,f-1
ulx,t,)= —+ 7a ,1—at <x<at,
2 3
1 3lx—at)]—2[x—at,)+1 at<x<l+at,
a 2a
0,x>1+at,
>l
a
1
—,0<x € 1+at,
a
2 3
B 1+3[x—at¢ +2(x—at,) _1,—1+atb<x<atb
ulx,t)=\q 2a
1 3[x—at[-2[x—at,+1
—— . . ,at,<x<l+at,
a 2a

0,x>1+at,

Konrponbnas padora Ne 3.

(mposepka I1K-2, Tema: perienue 3a1au yisi ypaBHEHUs KoJeOaHUN CTPyHBI METOJIOM
paszieseHns NepeMEeHHBIX)

3amanus

OTBETHI

1. Pemuth 3a1a4y METOIOM pa3aeieHUs

NECPpCMCHHBIX:

2 2
X +t

T

ulx,t)=

—x+15t+——lz Lz cos 2kt cos 2 k3
=1
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utt:uxx

0<x<m
u(x,0)=0,
u(x,0)=15,
u(0,t)=—1,
u(mt)=1.

2. PewmnTs 331a4y METOIOM pa3/I€ICHUS
IIEPEMEHHBIX:

) X
u,=u +3sint-cos —

X 2
0<x<nm

u(x,0)210cos)i—7c055—x,
2 2

uxx,O)zcosg—wnsx,

u (0,t)=0,
u(m,t)=sint.

ulx,t|=¢

KonTtponbhas padota Ne 4.
(mpoBepka [1K-2, Tema: perienue 3aaau st ypaBHEHUS TEIUIOMPOBOIHOCTUMETOI0M
pas3ziesieHus: IepeMEeHHBIX )

3agaHus

OTBeTHI

1. Pemutes 3aavy MCETOJAO0OM PA3ACJICHUA
IIEPEMEHHBIX
u=4u, —6u
0<x<t
u(x,0)==3sin5x+7sin9x,

uﬂhﬂ:uxgyﬂzo.

—324t —100t 6t

ulx,t)=(7e " sin9x—3e''sin5x)e

2. Pemmth 3a1auy METOIOM pa3/ieieHUs
MePEMEHHBIX:

ut:uxx+e_2t-cos)i
2
0<x<m
u(x,O):2cos§3£+cosx,
u (0,t)=0,

u(m,t)=—e"".

—t —9t
4 3x
Cos 7+e CcoSs X

Kontponbnas padota Ne 5.
(mpoepka [1K-2, Tema: pemenue 3an1a4 s ypaBuenuit Jlamnaca u [lyaccona)
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Samanus OTBeTHI

1. Pemuts 3amauy Jdupuxie nist (13 23 11 5) 4,2 -
ypaBHeHus IlyaccoHa B KOJbIIE: ulp,pl=|gp’ =2 p+ =p |cosp+2———Inp+_(p'—p

8 24 6 In2 3
Au=pcos ¢
1<p<2
u(1,9)=2+4cos ¢
u(2,¢)=-3+5sin2¢

2. Pemwts 3agauy dupuxie ams
ypaBHeHus Jlamnaca B cekTope: &
Au=0 U(PJP)ZFZ
n=1

psl,0s¢sﬁé

u(p,0)=0

ulp.y)=u,

u(1,¢)=u,

3. Pemmrs3anauyHelimana: 3anaua pazpemuma npu A=—3.
Au=0 u(p,(p):—Zp2cos2(p—%p4cos4<p+c,
p=1
ou

%p:1:A+8COS4¢

[IpaBuiia BbICTaBIIEHUS OLIEHKH 10 pe3yJbTaTaM KOHTPOJIbHBIX paboT Ne 1 u Ne 5:

OmneHka 1Mo pe3yibTaTaM KOHTPOJILHOW pabOThI CUMTAeTCsl B OajuiaX IO CIEAYIONIEMY

HPUHIMITY: TPAaBUIIBHO BBITIOJIHEHHOE
3amanue Nel — 1,5 Gamna,
3aganue Ne2 — 1,5 Gaia,
3amanue Ne3 — 1,5 Oamna.

Kaxnoe u3 3ananuii MokeT ObITh OLIEHEHO YaCTUYHO, & UMEHHO:

1 6amn — ecnu pu BEPHOM B LIEJIOM PELLIEHUH JOMyIlIeHa apudmeTnyeckas ommnodka, u3-
32 KOTOpPOW MOJIy4msics HEBEpHBIH OTBET, JMOO B LIEJIOM BEPHOE DPELICHHE HE JIOBEIEHO [0
KOHIIA;

0,5 6amia — eciii B PELICHUH JOMYIIEHO HECKOJIbKO apu(METHYECKUX OIMIMOOK, JINOO0 XKe
OTCYTCTBYET HEOOXOIMMas YacTh PEIICHHs NPU HATWYHH BEPHO W3JIOKECHHBIX IPYTUX YacTeH
peleHus.

[TomHOCTBIO HETIPABHIILHO BBHIMOJIHEHHOE 3a1aHue - ) 0asIoB.

MakcumanbHOe KOJIMYECTBO OAJUIOB 110 UTOTaM CaMOCTOSITENbHOM paboTh — 4,5 Oasia.

HabpanHoe konnuecTBo 0amioB

oT 4 10 4,5 cooTBeTCTBYET (POPMHUPOBAHUIO HA JIAHHOM 3Tarleé OCBOCHMS JUCLUILTUHbBI
IIPOBEPSEMBIX YMEHUHN Ha BICOKOM YPOBHE (OLIEHKA «OTIMYHOY),

3-3,5 6ayu1a — Ha MPOJIBUHYTOM YpPOBHE (OLIEHKA «XOPOILIO»),

2-2,5 Gamna — Ha TOPOTOBOM ypPOBHE (OIICHKA «YIOBJIECTBOPHUTEIHLHOY),

MeHee 2 6alIoB — yMeHUs He c(OPMHUPOBAHBI (OLIEHKA «HEYIOBICTBOPUTEIBHOY).

IIpaBuia BbICTaBICHUS OLIEHKHU 1O pe3ysibTaTaM KOHTPOJIbHBIX paboT Ne 2, Ne 3 u Ne 4:
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OrneHka 1Mo pe3yibTaTaM KOHTPOJBHOW pabOThl cuMTaeTcst B Oajuiax Mo ClEAyIOLIeMy
MPUHIAITY: TIPABUIIBHO BBITIOJTHEHHOE

3aganue Nel — 2 Gamia,

3amanue No2 — 2 Gaina.

Kaxnoe 13 3aganuii MokeT ObITh OLIEHEHO YaCTUYHO, & UMEHHO:

1,5 Gamia — ecnu Mpu BEPHOM B LI€JIOM PEILIEHUH JOMylleHa apudmMeTrndeckas ommoka,
13-3a KOTOPOH MOTyYnIICs HEBEpHBI OTBET;

1 Oamn — ecnu B pelIeHUH AOIMYIIEHO HECKOJIbKO apU(pMETHUYECKUX OIINOOK, JINOO mpu
NPaBWIbHO ONPEAETICHHON MOCIeI0BaTeIbHOCTH JACUCTBHM OTCYTCTBYET HEOOXOIMMas 4YacThb
pelIeHHs TPH HAIMYUY BEPHO M3JIOKEHHBIX APYTUX YaCTEH pelIeHHS;

0,5 Oamnma — eciu TPaBWIBHO OIpeJesieHa MOCIEI0BaTeIbHOCTh ACUCTBUM, HO CaMo
pelieHne OTCYTCTBYET, JTMOO €CTh pEIIeHHE OTICIBHBIX YacTed 3aJaHusl TPH OTCYTCTBHU
o0I11Iero 1miaHa pereHus;

[ToTHOCTBIO HEMPAaBUIIHHO BBHITTOIHEHHOE 33aaHue - 0 0aioB.

MaxkcumanbHOe KOJTMUECTBO OAJUIOB 110 UTOTAM CaMOCTOSITENbHOM paboThl — 4 6asia.

Habpannoe konnuecTBo 0amioB

oT 3,5 10 4 cooTBeTCTBYET (OPMHUPOBAHUIO HA JIAHHOM 3Tarie OCBOCHMS JMCIUILTUHBI
MIPOBEPSEMBIX YMEHUIN Ha BICOKOM YPOBHE (OLIEHKA «OTIMYHOY),

2,5-3 Gayia — Ha MPOJIBUHYTOM YPOBHE (OLIEHKA «XOPOILIO»),

1,5-2 Gaymta — Ha TOPOTOBOM ypOBHE (OIICHKA «YIOBJIECTBOPHUTEIHLHOY),

MmeHee 1,5 GanioB — ymMeHust He c¢(hOpMHUPOBAHbI (OLIEHKA «HEYIOBJICTBOPUTEIHHOY).

Tect pusa CaMOIIPOBEPKHU IO pe3yjJbTaTaM OCBOCHUA TUCHMIIIMHBI.

[TpoBepka copmupoBaHHOCTH KomreTeHIuil [1K-2
(mpaBUJIbHBIE OTBETHI MOJYEPKHYTHI)

1. YpaBHeHUs MaTeMaTHUeCKON (GU3UKH MaTeMaTHYeCKUM 00pazoM. ..
a) omnpenensoT GU3NYecKue KOHCTAHTHI,

0) ycTaHaBIMUBAIOT (DU3UIECKUE 3aKOHBI,

B) OMNUCHIBAIOT HU3MYECKUE IPOLIECCHI;

I) YTOUHSIOT (PU3UYECKYIO PEAbHOCTb.

2. BaxHelmuMu cpeay ypaBHEHUNH MaTeMaTUYecKor (DU3UKU SIBISIIOTCSI YpaBHEHUS
HopsiIKa

a) TIEpBOTO;

0) BTOpPOrO;

B) TPETHETO;

I') 4YEeTBEPTOro.

3. HeusBecTHast pyHKIUS B ypaBHEHUSIX MaTeMaTHUECKOM (DU3UKU 3aBUCHT. ..
a) OT OJHOU NEePEeMEHHOM;

0) OT HEeCKOIbKHX NEPEMEHHBIX;

B) OT U3UYECKUX YCIOBUM;

r) OT Apyrou GyHKIMH.

4. Cpenu TUIIOB ypaBHEHUH BTOPOTO MOPSIIKA HET. ..
a) TUMEPOOINIECKUX;
0) SIUIUNTUYECKUX;

B) LMJIMHAPUYECKUX;
r) mnapaboIMYecKHX.
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5. ®opmyna Jlanambepa B ypaBHEHHSIX MaTeMaTHYeCKON (DU3UKHU 33a€T. ..
a) pelleHue 3aJa4u 0 KoJIeOaHHUIX MOJTyOrpaHUYEHHOMN CTPYHBI;

0) pelleHue 3a1a4K 0 KoJIeOaHUIX HEOTPAHUYCHHON CTPYHBI;

B) peIlICHHE 33J]a4M O KOJIEOaHUSIX OTPaHUYEHHON CTPYHBI;

I) peLIeHHE 33]a4M O pacIpOCTPAHEHUH BOJIH B IPOCTPAHCTBE.

6. MetoJ pazfeneHus IepeMeHHbIX HHaue Ha3bIBAIOT. ..
a) wmetonom Koy,

6) meronom Jlarpanxa;

B) MmeroaoM Jlanambepa;

r) MetonoMm Dypee.

7. CmemaHHas KpaeBas 3a/1aua He MOKET BKJIIOUaTh B ceO4. ..
a) ypaBHEHHE TEIUIONPOBOJHOCTH;

0) 2KOHOMHMYECKHE YCIIOBUS:

B) HayaJbHbIE YCIOBHUS,

I) TpaHUYHBIE YCIIOBUS.

8. B pesynprare npumenenus merona Oypbe oblieepenieHne moxyqaeTcs. . .
a) MyTeM MPUBEIACHMS YAaCTHBIX PEIICHUN K 0011eMy 3HAMEHATENIO;
0) myTeM MmocieA0BaTeNbHBIX MPUOIMKEHUH;

B) IYTEM CYMMHPOBAHHUS YACTHBIX PEIICHUH;
r) IyTeM BEpOSTHOCTHOTO mepedopa.

9. ®yHKIMH, YIOBIETBOPSIOIIME YpaBHEeHUIO Jlamuiaca, Ha3bIBatOTCA. . .
a) CXOISAIIMMHUCS;

0) HemnpepbIBHBIMU;

B) rapMOHUYECKUMU;

I) OrpaHUYECHHBIMHU.

10. K TunmnuHbIM 3a/1a4aM 1715 ypaBHeHHs Jlariaca He OTHOCSTCS
n) 3amada Jlupuxie;

e) 3amada Kormm;

X) 3amada HeroToHa;

3) 3agadva Helimana.

Kaxip1if mpaBUIbHBIN OTBET olleHUBaeTcs B 1 Ga.
Hab6pannoe xonuuectBo 6amioB 9-10 cooTBeTCTBYET (hOPMHUPOBAHHIO POBEPSIEMBIX
KOMIIETEHIIMI Ha BHICOKOM YPOBHE, 7-8 OalIOB — Ha MPOJIBUHYTOM YpOBHE, 5-6 6ayuioB — Ha
IIOPOrOBOM YPOBHE, MEHee 5 0alllIoB — HIKE TIOPOrOBOTO YPOBHSIL.

1.2 Cnucok BOnpocoB U (WJIN) 3aaHUI I IPOBECHUS MIPOMEKYTOYHOM
arrecTaumuu

Ha »k3amene mpoBepsieTcss C(HOPMHUPOBAHHOCTh 3HAHWW, YMEHHUH W HAaBBIKOB B
cooTBeTCTBUH ¢ kKommeTeHImen I11K-2.

DK3aMeH TMPOBOJUTCS B TUChMEHHOW U YyCTHOW ¢opme. BaxHo mpoBepuTh Yy
00ydJaromuxcsi HE TOJBKO TEOPETHUYECKHE 3HAHMS, HO M TPAKTUYCCKUE HABBIKA PEIICHUS
ypaBHeHHN MareMaTHueckod ¢usuku. [Ipu 3TOM K Kaxkaomy oOydaromemycsi HeoOXOTuM
WHIUBUIyTBHBIA TOAXOJ. YUWTHIBAeTCA paboTa B TEUCHHWE CEeMecTpa Ha TMPAKTHYCCKUX
3aHATUAX. B cllydae BBICOKHX OIIGHOK («XOpOIIO» U «OTIWYHO») MO HMTOraM KOHTPOJIHHBIX
paboT, 2K3aMEeH MPOM3BOJUTCS YCTHO M TOJIBKO IO JIEKIIMOHHOMY Kypcy. s ocTampHBIX
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o0yyaroImuxcss 5K3aMeH BKJIOYaeT B ce0sf M KaKk NHUCHbMEHHOE BBINOJIHEHHE MPAKTHUYECKUX
3aJIaHAN, TaK U YCTHBIN OIpOC.

N —

15.

16.
17.
18.
19.
20.

21.
22.
23.
24.
25.
26.

27.
28.
29.
30.

Bonpocsl K 3k3aMeHY 110 KYpPCy «YpaBHEHUS] MAaTEeMATHYeCKON (PU3HKM».
+Kinaccudukanus ypaBHeHUH BTOPOTo MOpPsiIKa C IByMsI HE3aBUCUMBIMU NIEPEMEHHBIMH.
IIpuBeneHne K KAHOHMYECKOMY BUY YPaBHEHUHN BTOPOIO MOPSAKA C IIOCTOSHHBIMU
KoapduLIeHTaMH.
+beckoneunas crpyna. @opmyna lanambepa.

Pemenne HeOTHOPOAHOTO ypaBHEHUS KOJeOaHUI CTPYHBI.

KoppekTHOCTb 3aauu 0 KosieOaHUsAX OECKOHEUHOM CTPYHBI.

+IlomyGeckoHe4Hast CTpyHa U METOJ] IPOJIOJIKEHUSI.

+®opMalbHOE pelIeHre YpaBHEHUs KoJIeOaHHH CTPYHBI C 3aKpETNIEHHBIMU KOHIIAMH.
O0ocHOBaHME METOAA Pa3/IE€ICHUS AJIsl YPABHEHUS CTPYHBI.

Perienue HEOTHOPOJHOTO YpaBHEHUS KOJICOaHUI CTPYHBI METO/IOM pa3zeieHHUS.
@yHKIUS BIUSHHAS COCPEAOTOUEHHON TOYEUHON CUIIBI.

. O61as nepBast KpaeBas 3a/1a4a.

. BolBo ypaBHEHHS TEIIONPOBOAHOCTH.

. +IlocTaHOBKa KpaeBbIX 3a/1a4 AJIs1 YPAaBHEHUS TEILIONPOBOIHOCTH.

. HIpuHIun MakcuMymMa Ui ypaBHEHHUS TEIUIONPOBOJIHOCTH.

. Teopema eIMHCTBEHHOCTH PELIEHUS TIEPBOM KPaeBOW 3aau JUIsl ypaBHEHHUS

TEIJIONPOBOAHOCTH. HenpepsiBHAsA 3aBUCUMOCTD PEIEHUSI OT HAYAJIbHBIX U IPAHUYHBIX
YCIIOBUH.

+Pemenrie nepBoi KpaeBou 3a1a4u JUIsl YPaBHEHHsI TEILUIONPOBOJHOCTH METOJIOM
paszencHusl.

O6ocHOBaHME MeTO/1a pa3AeICHUs sl YpaBHEHUS TETJIONPOBOHOCTH.

QyHKIUSA UCTOYHUKA U HEOJHOPOIHOE YPABHEHHE TEILIONPOBOJHOCTH.
Pacnpoctpanenue Temia 1o 6€CKOHEUHOMY CTEPIKHIO.

PacnpocTpanenue Temia no noiayoecKOHEUHOMY CTEPIKHIO.

+3anaum, npuBoasanIMe K ypapHeHusaM Jlarutaca u [lyaccona. IlocraHoBKa BHYyTpeHHHX U
BHEIIHUX KPaeBbIX 3a7ady.

Oneparop Jlannaca B KpUBOJIMHEWHOW CUCTEME KOOPIUHAT.

+®yHnameHTanbHble ypaBHeHuUs Jlamuiaca B IpOCTPaHCTBE U HA TUNIOCKOCTH.

[lepBas u BTOpast popmyisl ['puna.

OcHoBHas popmyna ['puna.

Teopembl 0 cpeiHEM U IPUHLIUIT MAaKCUMyMa JUIsl TApMOHUYECKUX (QYyHKIUH.
EQHCTBEHHOCT ¥ YCTOMYMBOCTD PELICHUN IIEPBOM KpaeBOM 3aa4yu JJIs1 yPABHEHUS
Jlamaca.

EQuHCTBEHHOCTD pellIeHNs] BTOPOM KpaeBOM 3a1a4H.

+Pemenue 3agaun upuxiie B Kpyre METOOM pa3/ielieHUs IEPEMEHHBIX.
O6ocHoBaHME METO/AA pa3/IeIeHus A peleHus 3a1aun Jupuxiie B Kpyre.
Wurerpan [lyaccona.

Omnpenenenus, GopMyIHpPOBKU yTBEPKACHUW W OCHOBHBIE pE3yJbTaThl U3 BOIPOCOB,

OTMEUEHHBIX 3HAKOM «1», 00pa3yIoT IporpaMMy MUHHUMYM.

1.

[Ipumepsl 5K3aMEHAMOHHBIX 3a/1a4.
Pemmmts kpaeByto 3agauy:
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_ 3x .
u[[—4uxx+5cosz—-sm2t

0<x<nm

u(x,O):7cos;’—X

ut(X,O):l()COSS—X
u,(0,t)=u(m,t)=0

X

Otser: Ulx,t|=(7cos3t+sin 2t)c0537x+251n5tcos %

2. PemwuTh KpaeBylo 3ajauy:
u,=4u,,
0<x<1

u(xﬁ):ﬂn§£+8ﬂnnx

u,(x,0)=—16msin4nx
u(0,t)=0
u(1,t)=cosnt

. . . . TIX
OTtBeT: u(x, t)=8c052 7t sin 7tx — 2sin 8 7t sin 4 mx +sin 7cosnt,

3. Pemwts 3amauy dupuxie:
Au=0
1<p<2
ul,.,==2+sin¢+cos2¢
uf,_,=1+2sin§+0,25cos 26

3lnp
In2

Otser: ulp,p|=—2+ +psing+p *cos2¢.

4. Pemmtb TPEeThIO BHYTPEHHIOK 3a7ady
Au=0
p<2

(== —u)],-,=1-2cos g+12cos 3¢
OtBeT: ulp,p|=—1+2pcos p+3p’cos3¢.
5. Pemmwuts 3amauy Helimana
Au=0

p<1

g%wp1:3co§¢+$n22¢+A

1
OtgBer: 3a7a4a pazpemmma npu A=—2, u(p,(p)=§p2c052(p+C,
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2. IlepeyeHb KOMIETEeHIHMH, 3Tanbl HMX (OpMHUpPOBaHUs, ONMHCAHME IOKa3aTeled H
KpUTEpHEeB OLECHUBAHUS KOMIIETEHIUITHA Ppa3JIMYHBIX JTamax ux ¢opMupoBaHus,
ONUCaHMe HIKAJIbl OLlCHHBAHUA

2.1. llIxaya oneHUBAHUSACPOPMUPOBAHHOCTH KOMIIETEHIIUH U ee ONMCaHUe

OnenuBanue ypoBHS CHOPMHPOBAHHOCTH KOMIETCHIIUA B TMPOILIECCE OCBOCHUS
JIACIIUIUTMHBI OCYIIECTBIISIETCA MO CIEAYIOMIEUTPEXYPOBHEBOM IIKaJE:

Ilopozoeulii  ypoeeny — IpeqnogaracT  3HaAHUE  ONpeneieHud,  (HOpMyITUPOBOK
YTBEP>KIACHUM U OCHOBHBIX PE3yJIbTaTOB M3 BOIPOCOB, 00pa3yroMIUX MPOrpaMMy MUHHUMYM (6€3
JI0OKa3aTelIbCTBa), YMEHUE OMPEAEIATh TUIl IMHEWHBIX YPAaBHEHUI BTOPOTO MOPAJIKa U MPUBOIUTH
WX K KaHOHMYECKOMY BHIYy, peIIaTh MPOCTEUINNE 3aJaydl C MCIOoJb30BaHUEM (ha30BOH
IJIOCKOCTH M METOJa pa3/ielieHUs IEPEMEHHBIX.

IIpoosunymelii yposens — TpeNIoNaraeT 3HaHUE OCHOBHBIX TEOPETUYECKHUX IOJIOKEHHM
(c [okazaTenbCTBOM) Kypca «YpaBHEHHS MaTeMaTH4ecKoW (HU3MKW», yMEHHE peliath
CTaHJApPTHBIC 33J]aYl MAaTEMaTHIECKON (U3HUKH.

Bvicokuii  yposenv — mpenanonaraer  rayOOKoe — 3HaHHME ~— TEOPUH  «YPaBHEHHS
MaTeMaTUUECKOU (i)I/ISI/IKI/I)), YMEHUC BBIBOJUTH YPABHCHUA, OIIMCBIBAOINNWEC PA3JIMYHBIC
¢du3nyecKkue MPOLECChl, BIAJCHUE METOAAMH HCCIeAOoBaHUs (C OOOCHOBaHMEM) U PEIICHUs
pa3IMyYHBIX 33]]a4 MaTeMaTHUeCKON (DU3HUKH.
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2.2. llepeyeHb KOMMETEHINI, 3TaNbI UX (POPMHUPOBAHUSA,ONUCAHNE NIOKA3aTeJIeH 1 KPUTEPHEB OLleHMBAHHUA KOMIETEHIINH HA Pa3JIMYHbIX
Tanax ux ¢gopmMupoBaHus

Jranbl IIIkayia ¥ KpUTEPUH OLIEHMBAHUSA KOMIIETEHIUH
Kon ®opma dopmu- MokasaTenn HA Pa3JIMYHbIX 3Tanax ux GopMUpoOBaHUS
KoOMIIe- poBaHus
KOHTPOJIS OoLleHUBaHUS "
TEeHIHHU (Ne Tembl IloporosslitypoBeH N .
IIpoaBUHYTHIN YPOBEHD BbicoknitypoBeHb
(pa3nena) b
IIpodeccuonanbHbIE KOMIIETEHIUH
3HaTh: 1. 3HaTh OCHOBHEIC 1. 3Hatb nu MMOHUMAaTh
1. onpeneneHnus, TEOPETUUYECKUE TEOPUIO Kypca
bopMyITUPOBKHU MOJIOXKEHUS Kypca «YpaBHECHHS
3HaTh: YTBEPKICHUI u «YpaBHEHUS MaTeMaTU4eCKOM
—TEOPETHYECKHUE OCHOBHEIE MaTeMaTU4eCKOM bU3UKIY.
OCHOBBI pe3ynbTaThl u3 buzukm» (c 2. BrIBOOUTH ypaBHEHUS,
Kontponbnas JUACIUIIINHEI, MIPOTPaMMBI JTIOKa3aTeIIbCTBOM). OITMCHIBAOIIE
pabora Nel, 2, MpaBuja MOCTAHOBKH | MUHUMYM; 2. Ywmerb pemiath pasiuuHbie  (U3HUYECKUe
3,4.,5. 1-5 3a1ad; YMeTh: CTaHJApTHHIC 33/1a41 MIPOIIECCHI.
OK3aMcH. VYmers: ONpEeNENATh THII MaTeMaTUUCCKOM
—pemaTth  pa3IuvHbIC | TUHEHHBIX (03371978
K2 3aJa4u YpaBHEHUH BTOPOTO
) MaTeMaTHYECKOM nopsaka "
bu3uKH. OPUBOAUTH HUX K
KaHOHUYECKOMY
BU]TY, pemarb
MPOCTEUIINE 3a0a4H.
Brnanerr HaBhIKaMu: Bnagers HaBeikamu: | 1. Braamerp  HaBBIKOM | 1. Brnangenue MCTOAAaMH
VIH MBIy aTbH HCCIEIOBaHUS I/ICHOJ'II)ZEOBaHI/ISI MPUMEHEHHUS HW3Y4YaeMbIX | HCCIICIOBAHUS (c
e I Ppa3IUYHBIX } 3a1a4 | a30BOi MIIOCKOCTH | METO/IOB PEIICHUS 3a7ad. | 0OOCHOBaHMEM) H  pEIICHUS
Nel, 2. 2,5 MaTeMaTHYECKOM U METOoa pa3IAYHBIX } 3aja4
SK3AMELL U3k, 0O0OCHOBAHUS | pa3/IeICHUS MaTeMaTHYECKON (PU3UKH.
MIPUMEHSIEMBIX MEePEMEHHBIX.

MCTOJOB.




3. MeToan4eckne peKOMEHIAIUH MPeNoAaBaTeI0NO0 NPoLeAype OeHNBAHUS 3HAHUH,
YMEHHUI, HABBIKOB U (MJIH) ONBITA AeATeIbHOCTH, XapaKTePU3YyOLIHX ITANbI

(opmMupoBanus KOMIETEHIMH

HGHBIO mnmpoucaypsl OUCHUBAHUA ABJIACTCA ONMPCACICHUE CTCIICHHU OBJIAICHUA CTYACHTOM
OKUIAEMBIMU pe3yJbTaTaMu OOy4YeHHs (3HAHUSMHU, YMEHUSMH, HABBIKAMU H (WJIH) OMBITOM
JIeATEITLHOCTH).

[Ipouienypa OleHHMBAaHUS CTETEHU OBJAJCHHUS CTYJACHTOM OXKUIAEMBIMU PE3yJbTaTaMu
OOyYeHHUsT OCYMIECTBISICTCS C IOMOIIBI0 METOJWYCCKUX MaTepUaAJIOB, IPEJICTABICHHBIX B
paznene «TumoBble KOHTPOJBHBIC 3aJaHUS WM WHBIE MaTepuajbl, HEOOXOAUMBIE ISl OIICHKU
3HaHWW, YMEHUH, HaABBIKOB M (WJIM) ONbITA JAESITEIBHOCTH, XapaKTEPHU3YIOIIMUX ITallbl
(bopMUPOBaHUS KOMIIETSHIIHID

3.1 Kputepuu oleHMBAHUSA CTENICHU OBJIAICHUS 3HAHUSIMM, YMEHUSIMU,HABBIKAMMH (MJIN)
ONBITOM JAeSITeJIbHOCTH, ONpeAe/AI0IINe YPOBHHU C(POPMUPOBAHHOCTH KOMIIETeHIUI

[Toporosslif ypoBeHb (0011IKE XapaKTEPUCTUKH ):

BJIaJICHHE OCHOBHBIM 00bEMOM 3HAHMH 10 MpOrpamMme JUCLUIUINHBL

3HAHME OCHOBHOM TEPMHUHOJOTMM JaHHOW OOJacTH 3HAHWUH, CTHIIMCTHUYECKH
IrpaMOTHOE, JIOTMYECKH MPaBWIBHOE W3JIO0XKEHHE OTBETa Ha BOIPOCHL 0e3
CYILIECTBEHHBIX OIINOOK;

BIIQJICHUE HWHCTPYMEHTAPUEM JHMCLMIUIMHBI, yYMEHHE €ro MCIOJIb30BaTh B
pELIeHUH CTaHJAPTHBIX (TUIIOBBIX) 3a7ay;

CHOCOOHOCTh CaMOCTOATENBHO MPUMEHATh THUIIOBBIE PEIICHUS B paMKax paboueit
IIPOrpamMMbl TUCLIHTUINHBI;

YCBOEHHE OCHOBHOM JIUTEpaTypbl, PEKOMEHIOBAaHHON paboueil mnporpammoit
JCLUTIIINHBI,

3HaHNE0a30BBIXTEOPHI, KOHLIETIIIUHNHATIPABIEHUH 10 U3y4aeMOil TUCIUIUINHE;
camMoCTOsiTeNIbHAas paboTa Ha NPAKTUYECKUX U J1a0OpaTOPHBIX 3aHATHSX,
NEPUOANYECKOE yYaCTUE B TPYMIOBBIX OOCYXAECHHUSAX, JOCTATOYHBIH YPOBEHD
KyJIbTYPbI UCIIOJTHEHHS 3alaHUM.

[TpoaBuHYTHII ypoBeHb (00IIME XapaKTEPUCTUKH):

JIOCTaTOYHO TIOJHBIE W CUCTEMAaTH3UPOBAaHHBIE 3HAHUS B 00BEME MPOrpaMMBbI
JUCLUIINHBL;

UCTIONIb30BAaHUE  OCHOBHOW  TEPMHUHOJIOTMU  JlaHHOW  oOjacTh  3HaHUH,
CTHWJINCTUYECKH T'PAMOTHOE, JIOTMYECKH IPAaBWJIBHOE H3JI0KEHUE OTBETa Ha
BOIIPOCHI, YMCHHEC [1€J1aTh BBIBOAbBI;

BJIAACHUEC HWHCTPYMCHTAPHUEM OUCHUILUIMHBI, YMCHHUC €ro HCIOJb30BaTh B
peleHny yueOHBIX U MPO(pECCUOHATBHBIX 3aa4;

CIIOCOOHOCTh CaMOCTOSITEJIBHO pEIlaTh CIOKHBbIE 3a7aud (IpoOJieMbl) BpaMmKax
paboueil mporpaMmbl AUCHUILTUHBI;

YCBOGHHE OCHOBHOM W JIONOJHUTEIBHOW JHUTEpPaTyphl, pPEKOMEHIOBAHHOMN
paboueii mporpaMMoil TUCIUIUINHBI;

YMEHHE OpUEHTHPOBATHCSIBOA30BBIX TEOPUIX,KOHLEMIUIXUHANPABICHUAX IO
I/I3y‘-IaeM0ﬁ AUCHUIUIMHE U JaBaTb UM CPABHUTCIIBHYIO OLICHKY;

camocTosiTeNIbHas paboTa Ha MPAKTUYECKUX U JIAOOPATOPHBIX 3aHATHUSIX, y4acTHe
B TPYIIIOBBIX 00CYKIECHUSIX, BBICOKHI YPOBEHb KyJIbTYpbl UCTIOJIHEHUS 3a/IaHHH.

Bricokuii ypoBeHb (001111€ XapaKTepUCTUKH):

CI/ICTeMaTI/I3I/IpOBaHHBIe,FJ'IY6OKI/ICI/IHOJ'IHBICSHEIHI/IHHOBCeMpaBI[eJ'IaM JUCHUITIIMHBI,
TOYHOC HCIIOJIL30BAHUC TCPMUHOJIOTHUU JTaHHOM obiactu 3HaHHﬁ,CTHHHCTquCKH
TpaMOTHOEC, JIOTMYCCKH MPaBUIIBHOC H3JIOKCHHE OTBETAa Ha BOIIPOCHI, YMCHHUC
JC€J1aThb 000CHOBAHHEIC BBIBOJHBI,



e 0Oe3ympeyHoe BIAJCHUE MHCTPYMEHTapueM JUCHMIUIMHBI, YMEHHE €ro
HCIIOJIB30BAaTh B IMIOCTAHOBKE U PCIICHUHWHAYYHBIX U HpO(bGCCI/IOHaJII)HI)IX 3a4a4,

e CHOCOOHOCTh CAMOCTOSITEIBHO M TBOPYECKM pellaTh CIOXKHBIE —3aJauu
(mpo6iiemsbl) Bpamkax padoueil mporpaMmbl AUCHUILTUHBI;

e [IOJIHOE M TIJIyOOKOE€ YCBOEHHE OCHOBHOM M JIOTIOJIHUTENBHOM JIMTEpaTyphl,
pEKOMEH/1I0BaHHOH paboueil mporpaMMoi JUCHUIUINHBL;

® YMCHHME OPUEHTHUPOBATHCS B OCHOBHBIX TEOPHUSAX, KOHLEMIUAX W HAIPABICHUAX
10 H3yqaeM0171 JUCHUIIIIMHE U 1aBaTb UM KPUTHUYCCKYIO OLICHKY

® AKTUBHas CaMOCTOSTEIbHasgpaOOTaHANPAKTUYECKUX M JTAOOPATOPHBIX 3aHATHSIX,
TBOPYECKOE yYacTHE B TPYMIIOBBIX OOCYKICHHUSAX, BBICOKHI ypOBEHb KYJIbTYpPHI
VCIIOJIHEHUS 3aJaHHH.

3.2 Onucanue Npoueaypbl BbICTABJIEHUS OLEHKHU

B 3aBucumoctu ot ypoBHSI CHOPMHUPOBAHHOCTH KaXKIOM KOMIIETEHIIMH MO OKOHYAHUU
OCBOEHHUSI JMCLUIUIMHBI CTYAEHTY BBICTAaBIISIETCA OLEHKA. [l IUCUUIUIMH, M3Yy4YaeMbIX B
TEYEHUE HECKOJBKMX CEMECTPOB, OLEHKA MOKET BBICTABISATHCS HE TOJBKO IO OKOHYAHHM €€
OCBOEHHS, HO M B INPOMEXKYTOUHBIX ceMmecTpax. Buj OIeHKH («OTIMYHO», «XOpOIIOY,
«YyIOBIETBOPUTEIILHO»,  «HEYJOBIECTBOPUTEIBHOY»)  OlpenesseTcspadboyeii  mporpammoit
JUCLUTUIMHBI B COOTBETCTBUH C YYEOHBIM TUTAHOM.

OLeHKa «OTIMYHO» BBICTABISAECTCA CTYIEHTY, Y KOTOPOrO KaxKJIas KOMIETEHIUs
(TTOJTHOCTBIO WIJIM YacTHYHO (hopMHUpyeMasi JaHHOW AUCUUIUIMHON) cpopMHUpOBaHA HA BHICOKOM
YPOBHE.

OneHka «XOpOILIO» BBICTABISIETCS CTYIEHTY, Yy KOTOPOTO KaKJaash KOMIIETEHIIUS
(TIOTHOCTBIO WJIM YaCTUYHO (hopMUpyeMas JaHHOW TUCIHUILTNHON) chopMHUpoBaHa HE HIKE, YeEM
Ha IPOJBUHYTOM YPOBHE.

OuLeHKa «yJIOBJIETBOPUTEIBHO» BBICTABISETCS CTYAEHTY, Y KOTOpPOro Kakjas
KOMITETEHIH (MTOTHOCTHIO MIIM YaCTHYHO (popMupyeMast TaHHOW AMCIUIUTMHON) chopMHUpOBaHa
HE HUXKE, YEM Ha TIOPOrOBOM YPOBHE.

OrneHka «HEyAOBIETBOPUTEIILHO» BBICTABISIETCA CTYIEHTY, ¥ KOTOPOrO XOTs Obl OJlHA
KOMIETeHIMsT  (MOJIHOCThIO ~ WJIM  4YacTMYHO  QopMmMupyemas  JAaHHOM  JAUCHHUIUIMHON)
copMHpOBaHAHIKE, YEM HA TIOPOTOBOM YPOBHE.
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IIpuniaoxenne Ne2 k padoueil nporpaMMe AUCHHUIIIMHBI
«YpaBHEHUSI MATEMATHYECKON (PU3NKI»

MeToauuyecKue YKazaHudA AJadA CTYACHTOB IO 0CBOCHHUIO TUCHUIIJIUMHDBI

OcHOBHOM (DOpMOI HM3TOKEHUSY4EOHOTO MaTepHayia MO TUCHUIUINHE «YpaBHEHUS
MaTeMaTHYeCKON (PU3UKW» SBISIOTCS JICKIMH, TMPUYEMB JIOCTATOYHO OONBIIOM OOBEMe. ITO
CBS3aHO C TE€M, YTO B OCHOBE JHMCIMIUIMHBI JIGKUT OCOOBI MaTeMaTHYECKWW armapar, C
MOMOIIbI0 KOTOPOr'O PEIIalOTCs JOBOJIBHO CIOXKHBIE M TpoMmo3akue 3anauu. [lo Bcem Temam
MPEAYCMOTPEHBI MPAKTHYECKUE 3aHATHS, HA KOTOPBIX MPOUCXOAHUT 3aKPEIICHUETCKIIMOHHOTO
MaTepuaiamyTeM MPUMEHEHHUS eroKk KOHKPETHBIM 3aJadyaM U OTpadOTKa MPaKTHUECKUX
HAaBBIKOB.

JIJist yCHemHoro OCBOSHHS TUCHUIUTHHBI OUY€Hb BAXKHO PEIIEHUE JTOCTATOYHO OOJIBIIOTO
KOJINYECTBA 33J7]a4, KaK B ayJIUTOPUHU, TaK U CAMOCTOSITEIbHO B Ka4eCTBE JOMAIIHUX 3aJaHUM.
[Ipumepsl pemieHus 3a1ad  pa3OUpArOTCST HA JICKIUSAX M TMPAKTUUYECKUX 3aHATUAX, TPHU
HEOOXOAMMOCTH IO HamOoJiee TPYIHBIM TeMaM TPOBOJSATCS IOMOTHUTEIBHBIC KOHCYIbTAIHH.
st pemeHust BcexX 3agad4 HeOOXOIWMO3HATh M MOHMMATHICKIIMOHHBIN Marepual. [losTomy B
MpONECCe M3YYEHU NUCHUIUIMHBIPEKOMEHAYETCS PETYJIIPHOE TMOBTOPEHUE MPOMNAECHHOTO
JEKIIMOHHOTO MaTepuana. MaTepuai, 3aKOHCIIEKTHPOBAHHBIA Ha JIEKIHAX, HEOOXOAMMO J0Ma
emie pa3 mpopabarbiBaTh W MPU HEOOXOJAMMOCTH JIOTIONHATH MHPOPMAIMEH, TOJYYCHHOW Ha
KOHCYJBTAIHX, TPAKTHUECKUX 3aHATHSIX UIH U3 YIeOHOU TUTepaTyphl.

Bonbimoe BHUMaHWE AOMKHO OBITH YJIEJICHO BBIMOJTHEHUIO JTOMAIIHEW paboTel. B
KauecTBE 3aJlaHui JJIsI CaMOCTOSITENBHON paboThl JOMa CTYACHTaM TpeJUlararoTcs 3aJayd,
aHAJIOTUYHBIC Pa300paHHBIM Ha JICKIUAX W TMPAKTUYECKUX 3aHATHUAX WM HEMHOro Oosee
CJIOKHBIE, KOTOPBIE SIBISIFOTCS PE3yJIbTaTOM 00bEIMHEHHUS HECKOMBKUX 0a30BbIX 3a/1ad.

JIns TpoBEpKH W KOHTPOJSYCBOCHHS TEOPETHYECKOTO Marepuaia, MPUOOPETCHHBIX
MPAKTHYECKUX HABBIKOB pa0OTHI C amlmapaToM COBPEMEHHON MH(POPMATHKHU,B TEUCHUE 00YUCHUS
MIPOBOJIATCAMEPOIPHUATHS TEKYIIIEH aTTECTAIIUU B BHJIC KOHTPOJIBHBIX pa0OT M MHANBUIYATbHBIX
3aganuii. Takke MPOBOASTCS KOHCYJbTalMK (NP HEOOXOAMMOCTH) MO pa3dopy 3alaHui,
KOTOpBIE BBI3BAJIM 3aTPYTHEHUSI.

[lo uToram u3yyeHus: JTUCHUIUIMHBICTYACHTHI CHAIOT SK3aMEH. DK3aMEH MPOBOIUTCS B
ycTHOW (opme, CTyAeHTaM MpeyIaraloTcsl SK3aMEHAIIMOHHBIE OWJIETBLKaXKIBIH M3 KOTOPBIX
BKJIIOUAET B ceOsl BOIPOC MO TEOpUU U 3ajady. Ha camoCToSTenbHYI0 MOATOTOBKY K dK3aMeHY
BBIZICISICTCSI3 THSA, BO BpEMs MOATOTOBKH K dK3aMEHY MPEAYCMOTPEHArpyNoBasi KOHCYJIbTAIHS.

OcBOUTH BOIPOCHI, H3JIaraeMble B TMPOILIECCE HM3YUYECHMS AUCIUIUIMHBI «YpaBHEHUS
MaTeMaTU4eCKOW (PU3UKH» CaMOCTOATEIBHO CTYJICHTY KpalHE CI0XHO. OJTO CBSI3aHO CO
CIIO)KHOCTBIO M3y4aeMOro marepuana u 6onpiuM o0beMoM Kypca. [loaTomy mocemieHueBceX
aAyIUTOPHBIX 3aHATHUN SIBIISIETCS COBEPIICHHO HEOOXOMUMBIM. be3 ymopHBIX W peryJsipHBIX
3aHATUN B TEUEHHE CEMECTpa CAAThIK3aMEH [0 UTOraM HW3Y4YEeHUs AUCIUIUIMHBI CTYAEHTY
MPaKTUYECKH HEBO3MOYKHO.

Y4eOHO-MeTOoAMYECKOE 00ecIeYeHHe CAMOCTOATEIbHON padoThl CTYICHTOB 10 TUCIHUILIMHE

Jns camocTosiTensHOH pPabOThl OCOOCHHO PEKOMEHAYETCS HCIOJIb30BaTh Y4eOHYIO
JTUTEpaTypy.

Taoke 1 moxbopa y4yeOHOW IUTepaTypbl PEKOMEHIYETCS HCHOJIb30BATH IIUPOKHIMA
CHEKTpP UHTEPHET-PECYPCOB:

1. DnekTpoHHO-OMONMMOTEYHAass cHcTeMa «YHHBepcUTeTckass Oubnuoreka online»
(www.biblioclub.ru ) - snmexkTponHas OubOIMOTEKa, obecreunBaroas JOCTyN K Haubosee
BOCTpeOOBaHHBIM MaTepHajIaM-IIEPBOMCTOUHUKAM, Y4eOHOH, HaydHOW U XyH0KECTBEHHOMH
JUTEPATYPE BEAYIINX U3IATEIBCTB (*peructpamus B 2JIEKTPOHHON OMOJIMOTEKE — TOJIBKO B CETH
yHuBepcureta. [locne perucrpanuu pabora ¢ cucTeMOl BO3MOXKHA C JIFOOOH TOYKH JOCTyHa B
Internet.).
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2.Mndpopmannonnas cucremMa "EauHoe okHO JocTyma K oOpa3oBaTelbHBIM pecypcam’
(http://window.edu.ru/library).

Llenpto  co3manust uHGpOpMAlMOHHOM  cuctembl "EnmHoe OKHO — jocTyma K
obpazoBarenbHbiM pecypcam”" (MC "Emunoe oxHo ") siBhsieTcs oOecrieueHrne CBOOOTHOTO
JIOCTYTAa K MHTErPaJbHOMY KaTajory oOpa3oBaTelbHbIX MHTEPHET-PECYPCOB U K AJIEKTPOHHOMN
OoubnroTeKe y4yeOHO-METOJUYECKHX MaTepuanoB s oOmero U npodeccuoHaIbHOTO
obOpa3oBaHusl.

Hnst camocrosiTennbHOTO TOom0Opa JUTEpaTyphiB OmOmmoreke SApl'Y pexomenmyercs
UCIIOJIb30BaTh:

1. Jluuneiii  xabunetr  (http://lib.uniyar.ac.ru/opac/bk login.php)maer  BO3MOXHOCTH
NoJy4yeHus: on-line gocTymna K CIUCKY BBIJAHHOM B aBTOMAaTU3UPOBAHHOM PEKUME JIUTEPATYPHI,
MIPOCMOTpa ¥ KOMTUPOBAHUS DIIEKTPOHHBIX BEPCHI M3IaHUI COTPYTHUKOB YHHBEpcHTETA (yuel. 1
METO/. MOCOOUsI, TEKCTHI JIEKUUH U T.71.) s paboTel B «JIn4HOM KabUHETe» HE00X0AUMO 3aiTH
Ha caiT Hayunoit 6ubnuoreku Spl'Y c mo6oi Touku, umeromie AocTymn B Internet, B MyHKT
MEHIO «OJEKTPOHHBIM KaTajor»; MpONTH NPOLEAypY aBTOpU3aLUHU, BBIOPaB BKJIAJIKY
«ABTOpU3AIHSI», M 3aITOITHUTD MIPECTABICHHBIC OIS HH()OPMAITHH.

2. DnexkTpoHHas OubnuoTeka yueOHbIX MaTepuanon SAplyY

(http://www lib.uniyar.ac.ru/opac/bk cat find.php) conmepxur ©6onee 2500 mOTHBIX
TEKCTOB Y4YeOHBIX M y4eOHO-METOJMUYECKHMX MAaTepHUaloB 10 OCHOBHBIM H3yYaeMbIM
TUCIWIUIMHAM, W3JaHHBIX B yHHBepcutere. JIOCTYym B CeTH YHHBEPCHTETa, JIMOO TIO
JIOTHHY/TIapoJIIo.

3. DnekTpoHHas kapToTeka « KHUroodecrneueHHOCThY

(http://www lib.uniyar.ac.ru/opac/bk_bookreq find.php) packpeiBaer y4eOHBIN (QOHA
HayyHOM Ombnumoreku Spl'Y, mnpenocraBiseT onepaTuBHY0 HHGOPMALUIO O COCTOSHUU
KHUTOOOECTIEYeHHOCTH JTUCIIMIIMH OCHOBHOM M JOMOJIHUTENIBHOM JINTEpaTypol, a TakxkKe IHMKIIa
JUCIIATUIAH ¥ CHICTIHATBHOCTEH. DIIeKTpOHHAs KapToTeka « KHUT00OeCe4eHHOCTRY JOCTYITHA B
CeTH YHUBepcuTeTa u uepe3 JInunblit KabuHeT.
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