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1. Mecro u nesn gucuUIUIMHEBL B cTpyKType OOIL
JlucuuiuimHa OTHOCHTCS K o0s3aTenbHol yacTh b1.0.13 YpaBHeHus: MaTeMaTndeckoil pu3nKu

Ne MecTo 1MCHUIIUHBI B Y4eOHOM
Bapu iaHe o0pa3oBaTeJbHOI MPO-
pu- rpaMMbl
aHTa

CraHaapTHBI TEKCT AJ151 AaBTOMATHYECKOI0 3a10J1-
HeHMsI B KOHCTpYKTOpe PITJI

1 biok 1. Jucuumnuubel (MOIYIH)
OO6s3aTenbHas 4yacThb

Hucnurmuna b1.0.13 «YpaBHeHHs: MaTeMaTHYECKOM

(bu3uKn» oTHOCUTCSA K 00s3arenbHON yacT OOIT

HarpaBieHus noarotrosku 02.03.01 MaremaTuka u

KOMIIbIOTEPHBIE HAYKH

2. Tlnanupyemble pe3yabTaThl 00yYeHHst
COOTHECEHHBIE C TUIAHUPYEMBIMH Pe3yJIbTaTaMH OCBOCHHUSI 00pa3oBaTEIbHON MPOTrpaMMBbI (KOMITe-
TEHIUSIMU BBIITYCKHHKOB)

dopmupyemMble
KOMIIeTeHLIMH

IInanmpyemble pe3yabTaThl 00y4eHHUs MO0 JUCHHILJIMHE ), B CO-
OTBETCTBHU C MHAUKATOPOM /JIOCTHKEHUS] KOMIIeTeH UM

HNuaukarop nocru-
JKeHUs] KOMIIeTeH-
HHUH

Pe3yabTarbl 00yyenust
MO JMCHUILINHE

HaumenoBanue
OLIEHOYHOI0
cpeacraa

OIIK-2. CniocoGen
IPOBOJIUTH TOJT
HAy4YHBIM PYKOBOJI-
CTBOM HCCJIe/IOBA-
HUE Ha OCHOBE CY-
HIECTBYIOIINX Me-
TOJIOB B KOHKPET-
HOM 0051acTH mpo-
dbeccronanbHOU
JESITEIbHOCTH

OIIK-2.1. Bnaneer
HaBbIKaMH Hay4YHBIX
0030poB, My0JInKa-
i, pedepaToB u
oubnuorpaduii mo
TeMaTHKe TIPOBOIH-
MBIX HCCIIEI0OBaHUM

3HaeT Ki1accuuKannoo ypaBHEHUH MaTe-
MaTH4YeCKOH (PU3UKH, OCHOBHBIE 3a/1a41
JUISl ypaBHEHUI MaTeMaTHUECKON (DU3MKH,
o011re cxeMbl OCHOBHBIX METOJIOB MaTe-
MaTH4YeCKOH (PU3UKH, OCHOBHBIE METOIbI
HCCIIEJIOBAHUS KOPPEKTHOCTH MTOCTaHOBOK
3a1a4

3anmava (ipakTH-
YecKOe 3aIaHMe)

OIIK 2.2. IemoH-
CTpPUPYET YMEHUS
peliaTs Hay4HbIE 3a-
JIayH B CBS3H C I10-

CTaBJICHHOM LIEJILI0 U

B COOTBETCTBHH C
BBIOpaHHON METOIH-
KO

YMmeer maTeMaTHUECKH KOPPEKTHO CTa-
BUTH 3aJla4, IPUMEHITh METOIbl MaTe-
MaTHYECKOM (PU3UKHU MPU PEIICHUH 3a7ad,
pa3pabaTsiBaTh, UCTIOIH30BATH U HCCIIC-
JIOBaTh MaTEMAaTUYECKHE MOJIEH B pa3-
JIMYHBIX 00JTACTAX HAYKU M TEXHUKH

3amava (ipakTH-
4ecKoe 3a/1aHue)

OI1K-2.3. Nmeer

MPAKTUYECKUNA  OMBIT
HUCCIENOBAaHUI B KOH-
obOiactu

KpETHOM
poheCcCHOHATBHOMN
JeSITeIIbHOCTH

HNMeeT HABBIKM MaTeMaTHIECKH KOP-
PEKTHOM MMOCTAHOBKU 3aJ]a4 MaTeMaTuye-
CKoOl pu3uKy, HccienoBa-

HHSI MATEMAaTHYECKUX MOJIETIEH, mpruMe-
HEHHS METOJ0B MaTEeMAaTHIECKON (HHM3UKU
MIPU PELICHUN PA3IUYHBIX 33134

3anmava (pakTH-
YyecKoe 3aj1a-
HHE), KOHTPOJIb-
Has pabota




3. Ctpykrypa u coep:KkaHue AHCIHILTHHbI

3.1. Tpyn1oeMKOCTh TUCHHIJIMHBI
o4yHas popma
00y4eHust
OO0mas Tpy10eMKOCTh 73ET
YacoB 110 yueOHOMY ILUIAHY 252
B TOM 4YHCJI€
ayJUTOPHBbIE 3aHATHS (KOHTAKTHAasI 131
pabora)
caMoCTosITeJIbHAs padoTa 85
Kounrtpoin 36
IIpomeskyTO4YHAs aTTEeCTALMSA — 3a4eT,
IK3aMCH
3.2. ConeprxaHue U CHUTIMHBI
HaumeHoBaHue M KpaTKoe cojiep:kaHue pa3nesioB | Bceero, B ToMm uncie
M T€M JUCHHUILVINHBI, qac. KonrakrHas padora (paGora Bo B3au-
MOJeiCTBAM ¢ mpenoaBareiem), 4Ya-
¢popma npomexkyTOUHOW aTTecTAllUM MO JAUCIHU- Cbl, M3 HAX =
IUIHHE - Beero | £
o = A
=] ot =) =
= e = g J
S = 2, E =
==} 9 1<) R -
® E =) = S 7
= S E = E = 5«
- = = = = = S =
= o == 8 =S S e
Z§E| Z38 | €8 5 '§
A = E s A = E O &
1. MonsaTne muddepeHINATLHOTO YpaBHEHUS C
YaCTHBIMU ITPOU3BOAHBIMU 1 1 1
2. Knaccudukanus u npuBeieHne K KaHOHHYE-
CKOMY BUJY YPaBHEHHI BTOPOTO MOPSIKA 12 4 4 8
3. BBIBOJ OCHOBHBIX ypaBHEHHIl MaTeMmarude-
CKOM (U3MKH 9 3 2 5
4. YpaBHeHue KoneOaHMii CTpyHBI. MeTton Xa-
paktepuctuk. Popmyna lanambepa 16 4 6 10
5. 3amaun Komm u I'ypca ans ypaBHeHHH TH-
11epOO0JINYECKOrO THIA 16 4 6 10
6. 3agaua Komm a1 BOJHOBOIO ypaBHEHHS.
®opmynsl [lyaccona u Kupxroda. LHunuaapu-
YEeCKHE BOJHBI. 10 4 2 6
7. OCHOBHBIE CMEIIaHHbBIE 3aJIa4H JJIsl BOJTHOBO-
ro ypaBHeHHs. Teopema 0 eTMHCTBEHHOCTH 14 4 4 8
8. Meron dypbe 111 CBOOOAHBIX U BBIHYXICH-
HBIX KOJICOAHWI CTPYHBI 14 4 4 8
9. 3anava llltypma—JInyBuis 15 4 4 8
Texymui KOHTPOIIb 1 1




IIpomesxyToUuHasi aTTECTALIMSA — 3a4eT

Hroro 5 cemecTp 108 65 43
10. Obmas cxema meroga @ypbpe B MHOTOMED-

HBIX 3aJa4ax 18 6 10 8
11. CneumanbHple (QyHKIMHA MaTeMaTHYECKOU

(bu3nKH 14 4 8 6
12. YpaBHenns mnapabommdeckoro Ttuma. Oc-

HOBHBIC 3aJaud IJIsl YpaBHEHHUS TEIJIONPOBO-

HoctH. TeopemMa O MakcUMyMe W MUHHMYyME.

®dopmyna [lyaccona 20 6 12 8
13. YpaBuenus smummntadeckoro tuma. OCHOB-

HbIe 3a7aun a1 ypaBHeHuil Jlammaca u Ilyac-

cona. ®ynkiuu ['prHa 22 8 14 8
14. CpoiictBa rapmonnvecknx (yHkuii. Teo-

pemMa 0 MakCUMyMe U MUHUMYME JIJIsl TapMOHU-

yeckux (pyHKIMH 14 6 2 8 6
15. DneMeHTHI TEOpHUH MOTEHIHATIA 18 6 6 12 6
Texymuii KOHTPOIH 2 2
IIpome:KyTOUHAsI ATTECTALMSA — IK3aAMEH 36

Hroro 6 cemecTp 144 66 42
HTroro 252 131 85

Texymuii KOHTPOJIb YCIIEBAEMOCTH peasin3yercs B GopMe OMPOCOB HA 3aHATUSAX CEMUHAPCKOIO TH-
na.[IpomexyTouHas aTTecTanus MPOXoAUT B TPAJAUIIMOHHOM hopMe (IK3aMeH, 3a4eT).

4. YueGHO-MeTOMHYECKOE 00eceYeHHe CAMOCTOATENbHON PAGoThI 00y YA MIUXCSE

CamocrosiTenbHast paboTa SIBIIETCS BaXKHOW 4acThi0 yueOHoro mnpoiiecca. Llenb camocTosiTenbHOM
paboThl — (hOpMHUPOBAHUE CIIOCOOHOCTEH W HABBIKOB K CaMOOOPA30BAHUIO U MPOPECCHOHATBHOMY
coBeplIeHCTBOBaHNI0. OHa BbIPa0ATHIBAET y CTYJEHTA KYJIbTYPY YMCTBEHHOI'O TpyZa, BOCIHUTHIBA-
€T IeNICyCTPEMIICHHOCTh, CHCTEMAaTHYHOCTh M TIOCJICIOBATEIIBHOCTD B pab0Te, pa3BUBAET MUCCIIEI0-
BaTEIbCKUE CIIOCOOHOCTH.

)
2)

3)

4.1.1. Buabl caMOCTOSATEJILHOM pPadoThI:

paboTa HaJl OCHOBHOM M JIOTIOIHUTEIBHON JIUTEPATYPO;

IMMOBTOPCHUEC MaTcpHalia, HpOfI}IGHHOFO Ha 3aHATHAX JICKIIMOHHOI'O THIIA (B TCUYCHHUE BCCTO

CEMCECTpaA, OIMMPOC HA 3aHATHAX JICKHMOHHOTO U CCMUHAPCKOT'0O TI/IHa),

CaMOCTOSITEIIbHOE U3YUYECHHE OT/IEIBHBIX BOIIPOCOB MPOTPaMMBbI (B TEUEHHE BCETO CEMECTpa,

OTPOC Ha 3aHATHUSIX CEMUHAPCKOTO THUTIA),

BBITIOJIHEHHE JIOMAIIHUX MPAKTUYECKUX 3aJlaHui (B TEUEHHE BCETO CEMECTpa, OMpOC Ha 3a-

HATUAX CCMHUHAPCKOT'0 TI/IHa),
BBHITIOJTHEHHE KOHTPOJIBHBIX paboT (1 pa3 B cemectp),

MMOATOTOBKA K IPOMCIKYTOUYHOMY KOHTPOJIIO YCIICBACMOCTH (3K3aMCH, 3aqu).

4.1.2. KoHTpo/bHbIe BOMPOCHI U 3aJaHHUS IJIsI CAMOCTOSITEIbHOI PadoThl Jjs

oneHKH chopmupoBaHHOCTH KomneTeHuuu OITK-2
KonTpoJsbHbIe BOpPOCHI

3anava Ko 1151 ypaBHEHUS! BTOPOTO MOPsiIKa ¢ ABYMS HE3aBUCUMbBIMU TIEPEMEHHBIMH.
Onpenenuts BTOpbIE MPOU3BOAHBIE OT PELICHNS Ha HA4aJIbHOW KpHUBOH.

Knaccudukanus mTMHEHHBIX ypaBHEHUHN C YaCTHBIMU POU3BOAHBIMU C 1T HE3aBUCUMBIMU
NIEPEMEHHBIMH.

HauanbHas 3aga4a Juiss HEOAHOPOAHOTO BOJIHOBOI'O YPABHEHUS C TPEMs IPOCTPAHCTBEH-
HBIMU IlepeMeHHbIMU. [loueMy pelieHre Ha3bIBaeTCs 3aIa3/IbIBaloMM IOTEHIIMAIIOM?




4) HauanbHas 3a7a4a JijIs1 HEOJHOPOIHOTO BOJTHOBOTO YPaBHEHHUS.

5) HauanpHnas 3a7ayda AJig TPEXMEPHOT'O BOJIHOBOTO YPaBHEHHSI METOI0M CEPUUECKUX Cpe-
HUX.

6) OmnpeneneHue 00bLEMHOTO MOTEHITHANA. J|0Ka3aTeIbCTBO €ro CBOKCTB.

7) OrmpeneneHue NOTEHIMAIA IBOMHOIO €J10sl, ero cBoiicTBa. Kak ucnonb3yercs noreHuuan
JIBOMHOTO CJ10s1 1J1sl peleHus 3aaaun Jupuxie?

8) Omnpenenenue chepuueckoro cpeanero. [lepedncnure ero cBocTBa.

9) Omnpenenenue ¢pynkuu beccens.

10) OcHOBHBIE CBOMCTBA FTApMOHUYECKHUX (PYHKIIUH.

11)ITocranoBka 3agaun ['ypca.

12) Teopema 0 HENPEpBHIBHON 3aBUCUMOCTH PEIIECHUS CMEIIAHHOM 3a/1auul 111 ypaBHEHUS TH-
nepOO0JINYECKOTO THUIIA OT HAYaJIbHBIX JaHHbIX.

13) Teopema cymiecTBoBaHus pemieHus 3anadn Ko yist ypaBHEHUS TUTIEPOOTUIECKOrO TUTIA.

14) YpaBHeHnue pacnpocTpaHeHHs TeIjia B U30TPOITHOM TBEPIOM Telle.

15) ®uznueckas unrepmnpetarus Gopmynsl [Iyaccona.

16) ®opmynupoBKa U JOKa3aTEIbCTBO TEOPEMbI €IMHCTBEHHOCTH PEIICHUS HaYallbHOM 3a/1a4u
JUISl yPAaBHEHHUSI TETUIONTPOBOTHOCTH.

17) @yukius 'puna 3anaun Jupuxie. Jlokasats ee cBOiCTBa.

3ananus

1. IlpuBecTu K KAHOHUYECKOMY BUJy YpaBHEHUE % — 2cosx — ;;a — (3 + sin? x} — =y Z—:_ =0

2. TlpuBecTn K KAHOHHYECKOMY BH]ly YPaBHEHHE % —2x aa J_ + x? —“‘ — %

.rﬂ_‘, dy= ay

3. TlpuBecTu K KaHOHHYECKOMY BHy ypaBHenue (1 + x° }—+ 1+ }%+ xz—j + }-‘Z—:_ =0

4. Pemmwmtb 3agauy. OnpeieTuTh TUI 3a/1a41

Up=Uge TXx(0<x <m),u zp=0u ,=p=0u ,-p=sin2x,u, =0,

5. CrpyHa OeckoHeyHOM AmuHBI X > (0 Haxoquiach B COCTOsSHUM paBHoBecus. Ilpu t >0 Touka
x =0 coepraer manbie koyneOanust Asinwt, [loka3aTh, 4TO CMEIICHHE TOYKU C aOCIUCCOM
x = 0 onpenensercs popmyoit

ulx,t) ={0t <x/a

6. OmHOpoaHas CTpyHa, 3aKperyieHHas Ha koHIax ¥ =0 um x = umeer B HavaJbHBIA MOMEHT
BpeMeHH (GopMy Mapaboiibl, CHMMETPUYHOW OTHOCHUTEIILHO TEPIEHIUKYISPA, MPOBEICHHOTO
uepe3 TouKy X = [/2. OnpenennTh CMEIICHHE TOYCK CTPYHBI OT TOJIOKEHUS PABHOBECHS, TIPE/I-
roJiarasi, 4To HadaJIbHbIE CKOPOCTH OTCYTCTBYIOT.

7. OpnHOoposHas KBaapaTHas MeMOpaHa, UMerIas B HadaJlbHBI MOMeHT BpemeHu &= 0 ¢opmy
Axy(b —x)(b— v), rned — nocTosHHas, Hauaa KonedaTbes 6e3 HauanbHOM ckopoctH. Mccnemo-
BaTh CBOOO/IHBIE KoJieOaHUsl MEMOpaHbI, 3aKPEIIEHHOH 110 KOHTYPY.

8. Pemmts MeTOOM pa3ieneHus NepEMEHHBIX

Up =Ug+2b (b=const, 0 < x <), u ,—p=0u ,=0u ,—p=U ,=p=0.

9. PemmTh METOJIOM pa3jelieHUs IEPEMEHHBIX

Up=Ugtcost (0<x <m),u ,zp=0u ,=p=0Uu —pg=UuU, =0
10. PemmuTh cMemaHHyo 3a/1a9y

utt+uf:u$‘{+ l(ﬂ{:x‘-—: l),u =0 — ﬂ_.u r=1= ﬂ_.u =0 — Uy g—:l}zﬂ-

11. Pemmmth cMeNIaHHyIO 33129y
Uy = Uyy (ﬂ < X = l),u x=0= l,u r=1= ﬂjl,[ =0 = 0.

12. PeminTh CMEIIaHHYIO 3324y

0.

CaMocTtosiTenbHast paboTa CTY/IEHTOB 00eCIeunBaeTCs JTOCTYIMHBIMUA Y4eOHOU M HaydHOU JUTepa-
TYpOH, HHTEPHET-PECypcaMu, KOTOPBIE COJIEPKAT TEOPETUICCKUN MaTepHUall C WILTIOCTPUPYIOIIHUMH
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npuMepamM U yInpaxHCHUA AJId CaMOCTOATCIBHOI'O BBIMMOJIHCHUA, JOCTATOYHBIC JIS1 IOATOTOBKU K
3a4CTy U DK3aMCHY U OCBOCHU A NUCHUILIJIMHEBI B TECJIOM.

KOHTpOJIBHbIe BOIIPOCHI 1 3aJaHus OJId MMPOBCACHHUA TCKYLICTO KOHTPOJIA U HpOMC)KyTO‘-IHOfI aTTe-
CTalli1 110 UTOraM OCBOCHUA JUCHUIIJIMHBI IPHUBCACHLI B II. 5.2.

5. DoHJ O1LIEHOYHBIX CPpeacCTB AJisd HpOMe)KyTOqHOﬁ aTTeCTAlluM 10 JTUHCHHUIIJINHE

BKJIFOYAOLIU:
5.1. Onucanne mIKaJa OllCcHUBAHUSA pe3yjabTaTOB Oﬁy'-leﬂl/lﬂ mo AMCIMIlJIMHE
Mnan- Ouenka cpopMHPOBAHHOCTH KOMIIETEHLHIA
KATOPBI [UTOXO0 HEyIOBJICTBOPH- [yZOBJIETBOPH- [XOPOLIO O0YEHb XOPOILIO [OTIIMYHO  |[IPEBOCXOIHO
KoMIIe- [TeIIBHO TEIILHO
TeHIUH HE 3a4TCHO 3a4TEHO
3HaHUS [OTCYTCTBHE  [HAJW4YHe IPpyObIX [3HAHHWE OCHOB- 3BHAHWE OCHOB- [3HAHHE OCHOB- [3HAHHE OC- [3HAHHE OCHOB-
BHaHWI MaTe- [OIIMOOK B OC-  [HOTO MaTepHa- HOrO MaTepHa- |[HOrO MarepHa- [HOBHOTO  [HOTO M JOIOJ-
pHana HOBHOM MaTepH- [1a C PSOOM  [IOM C PSIOOM  [1a C He3HauW- [MaTepuaia |[HUTEeIbHBIM
aie HETPYOBIX 3aMEeTHBIX M0-  (TeIBHBIMH IO- [0e3 ommboK MaTepuana 0e3
OLTHOOK rperHocTeit IPEIIHOCTSMH (M [IOTpell-  |[0IHO0K
HOCTEH
Y MEHHUS [MOJTHOE OTCYT- HEAOCTATOYHO YMEHUE UC- YMEHUE UCTIOJIb- YMEHUE UC- YMCHUE UC- [YMCHUC UC-
CTBUC yMeHI/Iﬁ yMeHI/Iﬁ IIOJIb30BATh 30BaTh OTACIIb- ([[1OJIb30BATh I1OJIb30BATh [[1I0JIb30BATh
OTJACIIbHBIC HBIC ITIPUEMbI OTJCIIbHBIC MMPUEMBI MpUEMbI U
MpUEMBI IPU  [IPU HAJIU4YUU  [IPUEMBbI CIIOCOOHOCTB
HaJHYUH Cy- [HE3HAYUTEIIb- PUHAMATD
[ICCTBEHHBIX [HBIX OLIHOOK [peneHre Ha
oIMO0K STOI OCHOBE
HaBBIKH [TOJTHOE OTCYT- (OTCYTCTBUE HaJM4YMAe MH- [[OCPEICTBEHHOCOCTATOYHOE  [XOpOLIee  [BCECTOPOHHEE
CTBHE HaBBIKOB [HABHIKOB HUMAIbHBIX  [BJIAJICHUC HABBI- [BJIA/ICHUC BIIAJICHAC  [BIIAJICHHE
HAaBBHIKOB KaMH HaBBIKAMH HaBBIKAMH  |HAaBBIKAMH
[1Ikana OLEHKHU NPH MPOMEKYTOUYHON aTTECTAluU
Ouenka YpoBeHb NOATOTOBKH
3aureHo | IIpeBocxomHo Bce xoMmeTeHIny (4acTh KOMITETSHITUI ), Ha (JOPMHUPOBAHHE KOTOPBIX
HaIpaBlieHa TUCIUILTHHA, CHOPMUPOBAHBI HA YPOBHE HE HHUKE CIIPEBOCXO]I-
HO»
OTnuuHO Bce xommereHmmu (4acth KOMIETEHIWiI), Ha (OPMUPOBAHUE KOTOPBIX

HalpaBJieHa JAMCIUILUIMHA, COPMHUPOBAHBI HA YPOBHE HE HUXKE (OTIUUYHOY,
IIPH STOM XOTs1 ObI OJIHa KOMIETEHIIUS COPMHUPOBAHA HA YPOBHE «OTINIHOY
Ouenb xopomio | Bce kommereHnmmuy (YacTy KOMITETEHIWIA), Ha (QOPMHpPOBAHHE KOTOPBIX
HarpaBJieHa JMCIUILINHA, COPMHUPOBAHBI HA YPOBHE HE HUXKE «OYCHb XO-
pOILIOY, MPH 3TOM XOTs OBl OJlHA KOMIIETEHIMS c(OpPMHUPOBaHA Ha YPOBHE
«OYEHb XOPOIIIO»

Xoporio Bce kommereHIMM (YacTH KOMIIETEHIMH), Ha (OPMHUPOBAHHE KOTOPHIX
HalpaBJlieHa JUCIMILIMHA, COPMUPOBAHBI HA YPOBHE HE HHXKE «XOPOILIOY,
IIPY ATOM XOTs1 ObI OIHa KOMIICTEHIIMS CHOPMHUPOBAHA HA YPOBHE «XOPOIIO»
Y noBneTBopu- Bce kommereHmmu (Y4acTH KOMIIETEHIWIA), Ha (QOPMHPOBAHHE KOTOPHIX
1O HaIpaBlieHa JUCIHILINHA, CQOPMHUPOBAHEI HA YPOBHE HE HMXKE «YIOBIETBO-
PUTEIILHO», TPU DTOM XOTS OBl OJHA KOMIIETEHIMS C(OpPMHpPOBaHA Ha
YPOBHE «YyJIOBJIETBOPUTEIHLHO

HE 3a- Heynosnerso- Xots Obl OfHAa KOMIIETEHIMsI c()OPMHUPOBaHA HAa YPOBHE «HEYIOBIIETBOPH-
YTEHO  [IbHO TEJILHOY», HU OJIHA U3 KOMIIETCHIMH HEe CPOPMUPOBaHA HA YPOBHE «IJIOXO»
ITnoxo Xots Obl 01HAa KOMIIETEHIMS COPMHUPOBAHA HA YPOBHE «ILIOXO0»
5.2. TunoBble KOHTPOJbHbIE 3aJaHHUA ISl OLEHKHU PE3yJbTAaTOB OOYYEHMsS, XapaKTEpU3YIOIIMX

sTans!l GOPMUPOBAHMS KOMIIETEHIIUH, U KOHTPOJIsI chopmupoBaHHOCTH KomneTeHunu OITK-2.



5.2.1. KoHTpoJbHBIE BONPOCHI

Bomnpoc Kox kom-
IICTCHI WA

1. | IlpuBeneHne Kk KAHOHUYECKOMY BHJY T'MIIEpOOINYECKOro ypaBHEeHuUs ¢ AByms Heza- | OIK-2
BUCHMBIMH ITEPEMEHHBIMHU.

2. | [lpuBeneHne Kk KAHOHMYECKOMY BUIY NapabOIMYecKOro ypaBHEHHs ¢ AByMs He3aBu- | OIIK-2
CHUMBIMH ITePEMEHHBIMHU.

3. | [IpuBeneHne Kk KAHOHMYECKOMY BHJY JJUIMIITHYECKOTO YpaBHEHUS ¢ AByMs HezaBu- | OIIK-2
CHUMBIMH ITePEMEHHBIMHU.

4. | Knaccudukaius ypaBHEHUH 2-0r0 HOPsIKA C MOCTOSIHHBIMU Koddduimentamu ¢ n | OIIK-2
HE3aBUCHMBIMH [TEPEMEHHBIMH.

5.| YpaBHenust cBOOOHBIX KosieOanuii cTpyHbl. @opmyna Jlanambepa ans obmero pe- | OIK-2
HICHUS 3TOTO YPAaBHEHHS.

6.| 3amauya Komm uist ypaBHeHHI CBOOOAHBIX KosieObanuii crpyHbl. @opmyna lanambe- | OIIK-2
pa st pemienus 3agadn Komm.

7. | HenpepblBHas 3aBUCUMOCTb penieHus 3a1a4u Ko oT HayaabHBIX JaHHBIX. OIIK-2

8. | 3agaya o xoneGaHMAX MOITYOESCKOHEUHOW CTPYHBI C 3aKpeIyieHHbIM KoHIoM. Metox | OIIK-2
TPOIOJKCHHUS.

9.| 3amaua o KoyeOaHHUAX TONYOSCKOHEUHOW CTPYHBI CO CBOOOMHBIM KOHIIOM. Metox | OIIK-2
POIOJDKCHHUS.

10| 3amaya 0 rpaHUYHOM PEXHUME JJIs1 TOTYOECKOHEUHOM CTPYHBI. OIIK-2

11| BeiBo ypaBHEHHsI MaJIbIX MOTNIEPEUHBIX KoyieOaHuid cTpyHbl. [locTtaHoBKa OcHOBHBIX 3a- | OINK-2
Jad.

12| TeopeMa 0 €IMHCTBEHHOCTH PEIICHUs CMENIAHHOW 3a1avd JUIs ypaBHeHHs Koyieba- | OIIK-2
HUW CTPYHBI.

13| 3agaua Komu 171 BEIHYKICHHBIX KoJeOaHU OECKOHEYHOU CTPYHBI. OIIK-2

14| Metopx pa3zeneHus NepeMEeHHBIX ISl CBOOOAHBIX KoJiebaHuit orpannueHHoi ctpyssl | OIK-2
€O CBOOOTHBIMU KOHIIAMH.

15| O6ocHOBaHUS METO/IA pa3ICICHHS TIEPEMEHHBIX JUIsl OTPAHHYEHHOU CTPYHBI co cBo- | OIIK-2
OOHBIMH KOHIIAMH.

16| Meton pa3geneHus MEPEeMEHHBIX U BBIHYXKJICHHBIX KojeOaHmii orpanuyenHoi | OIK-2
CTPYHBI C 3aKpEMJICHHBIMH KOHIIAMHU.

17| 3amaua ltypma—JInyBumis. CBOWCTBO pelieHW 3amadd. BermecTBeHHOCTH co0O- | OIIK-2
CTBEHHBIX 3HAYE€HUI U COOCTBEHHBIX (PYHKIIUI (C IOKa3aTEIBCTBOM).

18| 3amaua IlItypma—JIuyBumisa. CoiicTBo pemeHuit 3amaun. OpToroHansHOCTH c00- | OINK-2
CTBEHHBIX (DYHKIMI, COOTBETCTBYIOIIMUX PA3JIUYHBIM COOCTBEHHBIM 3HAYEHUAM (C
JTI0Ka3aTeIbCTBOM).

19| 3amava IlItypma—JInyBunns. CBoiicTBo pemeHuid 3amauu. Jluneinas 3aBucumocts | OIK-2
COOCTBEHHBIX (YHKIIMI, COOTBETCTBYIOIIUX OJAHOMY COOCTBEHHOMY 3HAa4€HMIO (C
JIOKa3aTeJIbCTBOM).

20| 3amaua Iltypma—JluyBuis. CBoiicTBO perieHuit 3amgaun. Teopema CrekioBa. Bei- | OIIK-2
BoJ hopmyisl CTEKIIOBA.

21| DnemeHTHI TeOpuH 0000MIEHHBIX (yHKIWMIL. [IpoGHbIe hyHKIMK (onpenenenus U npume- | OIK-2
pBI).

22| DnemeHThl TeoprH 00001IeHHBIX QYHKIMH. PerynsapHbie pyHKIUH. OIIK-2

23| DnemeHTHI TeoprH 0000MeHHBIX QyHKIHMI. Onpeneneane 0000meHHOW QYHKINH. OIIK-2

24| DnemenThl TeOpuM 00001IeHHBIX QyHKIMNA. CHHTYIsIpHBIE 00001IeHHble PyHKIMU. | OIK-2

25| DnemeHTHl Teopun 0000meHHbIX GyHKImiA. nddepennmposanne ob6odmennoii | OIK-2
byHKIHY.

26| BoirHOBOE ypaBHEHHE B MpocTpaHCcTBe. [locTaHOBKAa OCHOBHBIX 3a/1a4 Jiisl BOJTHOBO- | OIIK-2

IO YpaBHEHUSI.




27| 3amaua Ko a1 BOTHOBOTO ypaBHEeHHS B ipocTpancTBe. Dopmyra [lyaccona. OIIK-2

28| 3anada Ko y1st BOTHOBOTO ypaBHEHUS Ha TIIOCKOCTH. OIIK-2

29| Ipunnun ['rolireHca. OIIK-2

30| HeoHopo1HOE BOJHOBOE YpaBHEHKE B IPOCTPAHCTBE. 3ama3apiBaronuil motennuan. | OIK-2

31| Pemenue 3amauu 0 cBOOOHBIX KOJICOAHUSIX MTPSAMOYTOJIbHOW MEMOpaHBI. OIIK-2

32| Pemenne 3a1aun 0 CBOOOIHBIX KoJieOaHHsIX Kpyriol memOpanbl. dyukuuu beccens. | OIK-2

33| BeiBO ypaBHEHUS TEILIONPOBOTHOCTH. OIIK-2

34| BeIBOJI ypaBHEHUs TEILIONPOBOIHOCTH B CTEPIKHE. OIIK-2

35| TlocTaHOBKA OCHOBHBIX 337124 JJIs1 YPABHEHUS TETUIONPOBOJIHOCTH B IIPOCTPAHCTBE. OIIK-2

36| [TocTraHOBKa OCHOBHBIX 3aJ1a4 JUIsl YPAaBHEHHUS TEILIONPOBOJIHOCTH B CTEPIKHE. OIIK-2

37| Teopema 0 €IMHCTBECHHOCTH PEIICHUS CMEIIAHHOW 3a7a4M JUiss ypaBHeHus teruio- | OIIK-2
IPOBOJTHOCTH.

38| Pemenue 3amaun Komu aist ypaBHEHHs TEIIONPOBOIHOCTH B cTepikHe. DyHmamen- | OIIK-2
TaJILHOE PEIICHUE YPaBHEHUS TEIIONPOBOIHOCTH.

39| 1-as u 2-as opmynsl ['puna. ynnamentanbpHOe penieHne ypaBHenus Jlamaca. OIIK-2

40| Teopema o mpencTaBIeHUH MPOU3BoIbHON (yHKIMH (3-ast popmyna ['puna). OIIK-2

41| Tapmonnyeckrne (GyHKIMU U HX CBOMCTBa. Teopema o cpeaneM apudpmernueckom | OIIK-2
JUTSI TAPMOHUYECKON (DYHKITHH.

42| TapmoHnYeckre QYHKIIUM U UX CBOMCTBA. Teopema o MakcumMyMme U MuHumyme juist | OIIK-2
rapMoHn4ecKkux QyHkiuii. [I[pumMenenne »Tux Teopem.

43| Knaccudukanus auddepeHIUalbHbIX ypaBHEHUH € YacTHbIMH Tmpou3BoAHbIME | OITK-2
BTOPOTO MOPSIKA C IBYMS HE3aBUCUMBIMU TTEPEMEHHBIMH.

44| TlpeoOpazoBaHre K KAHOHUYECKOMY BHUY YPaBHEHUS TUNEPOOIMYECKOrO TUIIA. OIIK-2

45| Ilpeobpa3oBaHre K KAHOHUYECKOMY BU1Y YpaBHEHUS apabOJMYECKOro TUIA. OIIK-2

46| IlpeoOpazoBaHue K KAHOHMYECKOMY BUJY YPaBHEHHUS DIUTMIITHYECKOTO TUTIA. OIIK-2

47| BbiBelcHHE ypaBHEHUS MaJIbIX MOINEPEYHbIX KoseOanui ctpyHbl. Chopmymupyiite | OIIK-2
HAYAJHLHYI0 W HAYaJIbHO-KPAEBYIO 3aJIaUH.

48 Ompenenenne 0600meHHON QyHKIMN. Kakre BO3MOXHBI IeHcTBHsI ¢ 00001meHHbI- | OIIK-2
MU QYHKIUSIMHU.

49 3apmaua lrypma—JInyBumns. JlokazatenscTBO CBOMCTB coOCTBeHHBIX (yHkumit u | OIK-2
COOCTBEHHBIX 3HAaYEHUI.

50, Meron pa3neneHus mepeMEHHBIX Ha IPUMEpE PEIICHUs] HadallbHO-KpaeBou 3amaun s | OITK-2
OJTHOMEPHOTO BOJTHOBOTO ypaBHeHHUs.. OOOCHOBAHUE TIOYYEHHOTO PEIICHHSI.

51| Teopema eIMHCTBEHHOCTH pEIICHUS HaYadbHO-KpPaeBoOi 3amaun Juist ypaBHeHus ru- | OIIK-2
1epOOTUYECKOTO THUTIA.

52| Caenenue penieHus 3amaun Ko ais ypaBHEHHs runepOoimyeckoro tumna k pe- | OIK-2

HICHUIO CHCTEMBI UHTEIPAJIbHBIX YPABHEHUN.

[a—y

BriBeneHre MHTErpaIbHOTO MPEACTABICHHS TAPMOHUYECKUX (DYHKIIUH.
2. Brienenue popmynnl JlamamGepa.

5.2.2. lIlpuMmepsl 3a1a4 (MPAKTUYECKHUX 3aJaHMI), BBIHOCUMbBIX HA 3a4YeT W IK3aMeH s
oneHkn cpopmupoBaHHOCTH KomneTeHunu OITK-2

3. Merton CITyCKa. Perenne HadaabHOM 3a4a4y IS BOJTHOBOTO YpaBHCHUA C IBYMs ITPO-

CTPAHCTBEHHBIMU NIEPEMEHHBIMH.
4. Tlomyuuts pyHkuto I'puna nms mapa.
5. Pemmts 3agauy upuxmie mis mapa.

6. Pemmth Ha4YaJIbHYIO 3aaa4y JJId YpaBHCHHUA TCIUIOIPOBOAHOCTH MCTOAOM MHTCIPAJIb-

Horo npeoOpazoBanus dypre.

7. I/I3y‘-II/ITB BBIHYKACHHBIC ITOTICPCYHBIC KoJIeOaHMs CTPYHBI, SaKpCHHCHHOf/'I Ha KOHIIC, U




IIOABEPKECHHON HA KOHIIE JCHCTBUIO BO3MYILAIOIIECH FrapMOHUYECKOU CHJIBI.

8. HaiiTu coOcTBeHHBIC KOJICOaHMS OJTHOPOIHOM KPyTiioil MeMOpaHbl paguyca R, 3akpen-
JIEHHOM IO KpasiM, €CJIM B Ha4aJbHbI MOMEHT OHA IIPE/ICTABIISIET IOBEPXHOCTD I1apa-
Oosoua BpalleHusl, a HaYaJIbHbIE CKOPOCTH PAaBHbI HYIIIO.

9. PewuTb cMelLaHHyO 33434y

1oug(x, ) — aPu,(x,t) = SSmS%x

u(0,t) =u(l,t) =0, u(x, t)|t=p = = sin3Z X u (%, Oleeo = 0, (x € (0,1),t > 0).

2. U (6, 1) — @Puyy (x, t) = 7sin7%x

u (0,t)=u (L,t) =0,ulx,t)|t=0 =0, U (x,t)|t=0 = 2$in2%x, (x € (0,0),t > 0).

3
3. U (%, 0) — aPug (x,t) = 3sm%

u (0,t) =u,(0,t) =0, u(x, t)|i=o = 55m ut(x Oli=o =0, (x € (0,1),t > 0).

4. up(x,t) — aPuy, (x,t) = sin%

u (0,t) =u,(0,t) =0, ux,t)|t=0 = 0, ue(x, t)|t=¢ = 7sm X (x € (0,0),t > 0).

3
5. upe (x,8) — a?uy, (x,t) = 3cos#

u,(0,t)=u (L,t)=0

o] X
u(x,t)|t=¢ = cos 51

Ut (x,t)|¢=0 = 0
(x €(0,D),t>0).

5
6. U (X, 1) — aPuUyy (X, 1) = 5005%

u,(0,t)=u (L,t)=0
u(x,t)|¢=g =0

3mx
21

U (x,t) |20 = 3cos —
(x € (0,D),t>0).
7. U (x, 1) — a?uy, (x,t) = 2
u,(0,t) =u,(,t) =0

0| 3mx
u(x,t)|t=p = cos 51

ur(x,t)|¢=0 = 0



(x €(0,D),t>0).

5
8. Ut (%, £) — aluy (x,t) = 3605%

u,(0,t) =u,(l,t) =0
u(xl t)ltZO = 0
ur(x,t)]p=0 =1

(x €(0,D,t>0).

9. us(x, t) — a%uy, (x, t) = 35in3%x

u (0,t)=u (Lt)=0

- 5mx
u(x, t)|i=g = SSlTlT

(x € (0,1),t > 0).

5
10. u (x, t) — aPuy, (x, t) = ZSln%

u (0,t)=u (Lt)=0

- 3nx
u(x, t)|i=p = 3Sln2—l

(x € (0,0),t > 0).

11. up(x, £) — AUy (x, t) = 3cos?’zilx

u (0,t)=u (Lt)=0

Smx
u(x, t)|i=p = SCOSZ_I

(x € (0,0),t > 0).

12. up(x, t) — AUy (x, t) = 2c052$

u(0,t) =u,(l,t) =0

u(x, t)]e=o = 1

(x€(0,D),t=0).

13, upe (6, 1) — Upr (2, ) +u(x,t) =0

u (0,t)=u (,t) =0

. mX
u(x, t)|i=p = sin—

10



- 3nx
Ue (X, t)¢=0 = sin——

(x €(0,1),t>0).
14, upe (x,t) — 4uy, (x, t) + 3u(x,t) =0
u (0,t)=u,([,t) =0

0| . 3mx
u(x,t)|t=¢ = sin T

o omx
Ue(x, t)g=0 = sinor

(x € (0,0),t > 0).
15. upe (x, t) — YUy (x, t) + 2u(x,t) =0

u,(0,t) =u (L,t)=0

0| _ 7mx

u(x,t)|t=¢ = 7cos T
Smx

U (x, )= = SCOSZ_I

(x € (0,1),t > 0).

16. use (x, t) — 4uyy (x, t) + 3u(x,t) =0

U, (0,t) = u (I, t) = 0, u(x, )|tz = 3c053$

U (6, )]z = 1

(x € (0,1),t > 0).

17. up (%, £) — Uy (x, t) + u(x, ) =0
u0,t) =u(l,t) =0

. TX - 2mx
ulx, t)|i=o = sin—- + ZsmT

(x € (0,D),t>0).
18. us (x, t) — Uy (x,t) + 3u(x,t) =0

u (0,t) =u,(,t) =0,ulx,t)|izo = sin% + Zsing'zilx

(x €(0,D),t>0).
19. up(x, ) — Uy (x, t) + 4u(x,t) =0

u,(0,t)=u (,t)=0



Olrep = nx+ 3 X
u(x, t)|t=o = cos o] cos o]

(x €(0,1),t>0).
20. up(x,t) — Uy (x, t) + 5u(x,t) =0
u,(0,t) =u,(,t) =0

3nx
u(x, t)|i=o =5+ 6sinT

(x €(0,1),t>0).

5.2.3. IlpuMmepsl 3aaauy (NPAKTHYECKUX 3aJaHUI) Ui TEKYIIero KOHTPOJS JJsi OLEeHKH
copmupoBannocTu komnereHuuu OIIK-2

1. Haiitu HaI/I6OJ'IbI_HYIO O6J'IaCTL, B KOTOpOﬁ 3aJgadya Komm nmeer CAMHCTBCHHOC PCHICHUC, U
HaWTH 3TO peUICHUC.

x* Uy — y2 Uy, — 23U, = 0
U y=qy=x-2<x<LU, ,=y=x-2<x<L

= 0x =

o x 0
2. TlomyorpaHWYeHHOU CTPYHE C KECTKO 3aKPEIUICHHBIM KOHIIOM cOoO00IIIEHa HAYATh-

[c, 2¢][e 2¢c]
C C
ty =t =-
npousIb CTPYHBI B MOMEHT BPEMEHH a 2, Pacriucath (opMyIibl, OMUCHIBAIOIIUE MIPO-

5 =Y
¢GWIb CTPYHBI B MOMEHT BPEMEHHU 3 3,

17
Has CKOpOCTb paBHast © ® Ha oTpeske Y HYJIXO BHE 3TOro orpe3ka. [loctponuts

5.2.4. Bapl/IaHTbl KOHTPOJIbHBIX paﬁoT AJIF OHCHKHU C(l)OpMI/IpOBaHHOCTI/[ KOMIIETCHIUHA
OIIK-2

Bapuanm rxoumponvroti pabomur Nel

1. Pemnts 3a1a4y 0 K0oJeOaHUAX CTPYHBI, OIMH KOHEL KOTopoil (x=0) cBoboeH, a Apyroi (X=n) 3a-

KpeIuieH sxecTko. HauabHOE OTKIIOHEHHE U HAaYalbHast CKOPOCTh HMEFOT BHI:
x x
Ul,—y = cos—, Ul,—yg = cos—

2. PaccmoTpeTs 3a/1auy 0 MOMEPEUHBIX KOJIEOAHUSIX CTPYHBI, 3aKperieHHOM Ha kKoHIle X=0 1 moaBep-

o x=1 . Asinawt , .
>KEHHOU Ha KOHIIE X = IefiCTBUIO CHJIBI Asinwt, HayanpHBIC YCIIOBHS HYJIEBHIE.
3

2a

0<t<
Haiitu perrenne npu Becex 0 <t < 31/2a

Bapuanm xonmponvroti pabomur Ne2
1. K crtpyne, oqun konen kotopoit (x=0) cBoOoeH, a npyroii (x=l) 3akperuieH »ecTko, ¢ MOMEHTa
BpeMeHH t=0 MpHIoKeHa HEMPEPBIBHO pacIipeie]IeHHas CUila ¢ TUHEHHON TIOTHOCTHIO
f(x,t)=Asinot. Haiitu kone6anus CTpyHbI B cpefie 6€3 COMPOTUBIICHHUS; UCCIET0BATH BO3MOKHOCTh
pe30HaHCca U HAWTH pelIeHre B CIIyJae pe30HaHca.

12
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2. HaiiTu crannoHapHyto TemrepaTypy B KpyrjioM HUJIMHJIPE C palycoM OCHOBaHUS "2 2 1 BBICOTOM

h . T, T
, €CJIM TEMIIEPATypPbl HU>)KHETO U BEPXHETO OCHOBAHUM PAaBHBI COOTBETCTBEHHO ~ 2" 0 1
' '
TI}(]' - ,,_D]Tu(l -

" a OOKOBas MOBEPXHOCTH LIMJINH/PA TEIUION30JIMPOBAHA.

6. Y4eOHO-MeTOANYeCKOEe M HHPOPMALIMOHHOE 00ecniedeHue U CIUTIINHbI
6.1. OcHoBHasi JIuTepaTypa

1. TuxonoB A.H., Camapckuii A.A. YpaBHeHus: MateMatudeckoit ¢pusuku. — M.: Hayka, 1977. (61
9K3.)

2. COopHUK 3a7a4 10 YpaBHEHHUSIM MaTeMaTrdeckoi ¢pusuku. [Tox penaknueii Bnagumuposa B.C.—
M.: Hayka,1982.-256¢. (83 3K3.)

3. Kamunun A.B., Troxtuna A.A. BBeneHue B COBpEMEHHbIE METOABI MATEMaTHYECKON (PU3UKU:
On. yueOHoe mocobue. HHI'Y. 2014. 120 c. (http://www.unn.ru/books/resources.html, Per. No
864.14.06)

4. Xunkos A.A., Kaymaun A.B., Troxtuaa A.A. MaTteMaTnyecKkre OCHOBBI COBPEMEHHOW TEOPHUH
KpaeBbIX 33]a4 JUlsl ypaBHEHHUH ¢ YaCTHBIMM NTPOU3BOIHBIMU. DJl. y4.-MeT. nocodbue. HHI'Y.
2012. 82 c. (http://www.unn.ru/books/resources.html, Per. Ne 488.12.06)

6.2. JlonmosiHUTE/ILHAS JIUTEPATypa
5. Kamunun A.B., depennseB H.B. [Ipoekmonnsiii Mmeton @ypre. 1. yu-met. nocodue. HHI'Y.
2012. 75 c. (http://www.unn.ru/books/resources.html, Per. Ne 523.12.08)

6.3. [IporpamMHoe obecnieueHue u UHTepHET-pecypchl
Jiia obecriedeHnst CaMOCTOSATENbHON PadOThI 00YUYAIOIINXCS UCTIONB3YETCsI SJIEKTPOHHBINA Kype

«YpaBHEHHUS MATEMAaTHYCCKON (PU3UKH»
https://e-learning.unn.ru/enrol/index.php?id=5140
CO3/IaHHBIE B cHCTeMe AeKkTpoHHoro ooyuenust HHI'Y — https://e-learning.unn.ru/.

7 . MaTepI/IaﬂbHO-TeXHI/I‘-IECKOC odecneyeHue AUCHUIIIMHBI

[TomenieHust IpeaCTaBISIIOT cOOON yuyeOHbIe ayJUTOPUH /ISl IPOBEACHUS YU€OHBIX 3aHATHH,
MIPEYCMOTPEHHBIX MPOrpaMMoi (JIEKIIMOHHOTO U CEMUHAPCKOT0 TUIIA), OCHAIlEHHbIE 000pYyA0Ba-
HUEM M TEXHUYECKUMHU CPeICTBaMU O0yUEHUSI.

[TomenieHus A1 CaMOCTOSTENBHOM pabOThl 00Y4AIOIIKUXCS OCHAIIEHBI KOMITBIOTEPHON TEXHUKOH C

BO3MOKHOCTBIO MOJIKJIFOUeHUs K ceTH "MHTepHeT" n o0ecnedeHbl 10CTYIOM B 3JIEKTPOHHYIO M H-
(hopmarmoHHO-00pa30BaTEIbHYIO CPEy.

[IporpamMma cocrtaBieHa B cOOTBeTCTBHH ¢ TpeboBanusmu PI'OC BO (3++) mo HampaBlieHHIO
noaroroBku 02.03.01 Maremarrka 1 KOMIIBIOTEPHBIE HAYKH.

Astop: A.B. Kasimann
3asenyrouuii kapenpoit: A.B.Kanuaun

[Tporpamma oo0peHa Ha 3aceJaHUU METOINYECKO KOMUCCHM MHCTUTYTa MH()OPMAITMOHHBIX TEX-
HOJIOTHi{, MaTeMaTHKH U MeXaHuKu oT 1 aexkaOpst 2021 roxa, mporoxomn Ne 2.
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