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I. lenu u 3aga4yu JUCIUII/IMHBI (MO/YJIs1)
[Ipu u3yuyeHnu JUCLMIIMHBI «/IHTerpasibHble YpaBHEHUs] U BapUalLMOHHOE UCUYUC/IeHHEe» CTY-
JeHThl OCBAaWBAIOT MaTeMaTHUeCKWM armapaT, HeoOXOAWUMBINA [T W3yUeHHs Ba)KHEWIIIMX pa3/eioB
(Y3MKKM, TaKMX KakK TeopeTHYecKass MeXaHWKa, 3/eKTPOJWHAMUKa, KBAaHTOBAasi MeXaHWKA, TepMO/u-
HaMUKa, pu3nyeckasi KWHeTUKa. 3HaHUsI, MOyYeHHbIe MPU U3yueHuM Kypca, (opMHUpYHOT MaTeMaTH-
YeCcKyl0 KyJbTypy Y COCTaBJISIFOT OCHOBY eCTeCTBEHHOHay4HOrO IOJAX0Ja K MCC/Ie[0BaHHIO MPUPOJ -
HBIX SIBJIEHUM.
IMenu Kypca
Llenbto Kypca «VIHTerpanbHble ypaBHEHUS] U BapUALIMOHHOE WCUUCIeHUe» SIBJISIeTCS] U3yueHue
OJTHOPO/IHBIX U HEOJHOPO/IHBIX JMHENHbIX WHTEerpa/bHbIX YPaBHEHUM U UX CBOMCTB, HA OCHOBE KOTO-
PbIX CO37AI0TCS MaTeMaTHuecKre Mojiesu GU3NUecKrX siBIeHUM U 3aKOHOB B JIMHEMHOM TpUOIKe -
HUM; U3ydeHue TIOHSATHUsS (PYHKI[MOHa/a U ero CBOMCTB, TPeJCTaB/SIFOIIMX COOOM MaTreMaTh4yecKyro
OCHOBY (pyHZ,aMeHTaJIbHbIX (P31UeCKUX 3aKOHOB.
3ajauu Kypca
® 13yueHHe U OB/IaJieHhe MeTO[aMu pellleHUsI UHTerpabHbIX YpaBHEHWUH;
® u3yudeHHe MOHATHS QYHKLMOHAIA;
® oOBJlaJileHVe HaBbIKaMU BapbUPOBaHUs (yHKI[MOHA/IOB;
® u3y4YeHHe MEeTOJOB U NIPUEMOB MaTeMaTUUeCKUX J0Ka3aTe/lbCTB TeOPeM U YTBEPKIEeHU;
e (hopMHpOBaHUE Y CTYJEeHTOB YMEHUM 1 HABBIKOB CaMOCTOSITE/ILHOTO MPHUOOpeTeHusl U IpuMe-
HEeHUs 3HaHWM NP UCC/Ie[J0BaHMN U TIOCTPOEHUM MaTeMaTuyecKuxX Mojiesiei;
® OBJlaZieHUe CTy/IeHTaMU 3HaHUH 10 PUMeHeHUI0 UHTerpabHbIX YpaBHEeHUI U BapUal[iOHHOTO
VICUMCJIeHUS] B pa3/IMYHbIX pa3jenax GU3UKU MpU UCCiefloBaHUU (PH3UUYeCKUX SIBJIEHU.
I1. MecTto guciuniMHbl B crpykrype OITOIT
HucuurniuHa «VIHTerpanbHble ypaBHeHHsI UM BapUalMOHHOE WCYMC/IeHWEe» OTHOCUTCS K JMC-
L[UIUTHHAM, (POPMHUPYEeMbIM YYaCTHHUKaMH 00pa30BaTeIbHOTO Tipoliecca. «HTerpasbHble ypaBHEHUS U
BapUallMOHHOE MCUWC/IeHWe» SB/SeTCS TNPOJO/DKeHUWEM LMK/Ia MaTeMaTH4eCKUX [UCLUIUIMH U
rpejiriosiaraeT 3HaHWe MaTeMaTUuYeCcKOro aHajiv3a, BEKTOPHOTO M TEeH30DHOIO aHaiu3a, JUHEeMHON
anrebpsbl U guddepeHIManbHbIX ypaBHeHUd. Kpome TOro, JaHHBIA KypC COJepXXKUT MHOKeCTBO TIPH-
MepoB u3 06/1acTH (DU3MKH, T.e. CTYJEeHT JJo/bKeH 00/1a/1aTh 3HAHUSMU He TOJIBKO I10 BBICIIIe MaTema -
THKe, HO U 110 00uieii ¢pusvke. Takum o6pa3oM, /st OCBOEHUS IaHHOM JUCLIMTUTMHBI CTY/IeHT [JO/DKeH
00/1a/iaTh 3HAHUSIMH TI0 C/IeYIOIMIUM AUCLUTTHHAM: «MaTtemMaTUueCcKuid aHanu3», «JIuHelHast aare6-
pa», «BeKTOpHBIM 1 TeH30pHbIM aHanu3», «nddepeHiyanbHbie ypaBHeHUs», « TeopeTuyeckas Mexa-

HHUKa».



II1. TpeGoBaHus K pe3yabTaTaM 0CBOEHHS AUCLUIIIHHBI (MO/Y/Is)
IlepeueHb MJIAHMPYEMBIX Pe3y/IbTaTOB 00y4YeHHs M0 JUCIUIIHHE , COOTHECeHHBIX C HHAMKATO-

PaMH JOCTH)KEHU S KOMHETQHI.[I/II‘/’I

KowmmeTteHiys ITK-1: crocobeH WCIO/b30BaTh CITelMATM3UPOBAaHHbIe 3HAHUS B
obnacty GDU3MKK U PU3UKU KOH/IEHCUPOBAHHOT'O COCTOSTHUS /11 OCBOE-
HUsI MPOGUIBHBIX (PU3NUECKUX AUCIUTIIUH.

NuavkaTopsl Komrie- | UIK k1.1
TeHLINU 3HaeT OCHOBOIIOJIararoLye MPUHLUIIbI, TOHATHUS UHTerpabHbIX YpaBHe-
HUW U BapUALIMOHHOTO WCUYMC/IeHUS.

Pe3ynbTaThl 00yueHusi | 3Haem: CYIIECTBYIOI[HE BH/IbI WHTErpajbHbIX ypaBHEHUM; METOJbI
pellieHUsi WHTerpajbHbIX ypaBHEHWN pa3IMuUHBIX BU/IOB; OCHOBHbBIE
TIPUHLIUIBI BapUALIMOHHOTO WCUUC/IeHUs]; (u3nuecKkrie MpUMepbl, TpHU-
BOJISAIIE K HEOOXOAUMOCTU pellleHrs] UHTeTrpaJbHOTO YpaBHEeHHUsl WIH
TOKCKa 3KCTpeMyMa (pyHKLIMOHaa.

YMmeem: peliaTb OJIHOPO/HbIe U HEOJHOPO/HbIE TMHENHbIe UHTerpaslb-
Hble ypaBHEHHs; BapbUPOBaTh (PYHKIIMOHA/bl; HAXOAWUTb 3IKCTPEMYM
(dyHKIIMOHAaa.

Bnadeem: mpuemMamMu U MeTOJaMHU [l0Ka3aTe/bCTBa MaTeMaTUUeCKUX
TeopeM; MeTO/laMU pellleHUs] COOTBETCTBYIOLIMX ypaBHeHUW B TpeOy-
eMOM TIpUOMKeHNH; MeTO/JaMH TIOMCKa 3KCTPEMyMa M YCJIOBHOTO KC-
TpeMyMa (yHKLIMOHaa.

IV. CopepxaHue U CTPyKTypa AMCLHUILIMHBI (MOAYJ/IS1)

O0BeM AUCIMIUIMHBI COCTAB/ISAET 3 3aUeTHBIX efeHuIbl, 108 uacoB, B ToM umc/ie 74 yaca KOHTAKT-
HOU paboThI.

3aHATHS TIPOBOASATCA B OUHOM (hopme 0OyueHUs C TIpUMEHEHWEM JHUCTAHIIMOHHOTO KOHTPOJIS
camocTosiTe/TbHOU paboThl cTyjeHToB uepe3 SUOC dakynbreTa. D/IEKTPOHHOM W [UCTAaHIIMOHHOU
(hopMm 00yueHusT He TIpelyCMaTPUBAETCS.

Ha npaktuueckyro nogrotoBky oTBoauTcs 30 ayJUTOPHBIX UacoB.

dopma MpoMeKyTOYHOM aTTeCcTal[iu: SK3aMeH.

4.1. CO}]EP)K&HI/IE AUCHHUIIVIMHBI, CTPYKTYPDHPOBAHHOE€ 10 T€MadM, C YKd3dHUE€EM BHA0B
y‘-IEﬁHle 3aHATHHN U O0TBE/IEHHOI'0O Hd HUX KO/INYeCTBd dKd/leMHUYeCKHUX YdCOB

Ne |Pasge| C| Bc ns Buib yue6HO# paboThl, @DOopMBI TeKy-
/m 7 e | e- | HUX | BK/IIOYasi CAMOCTOSTEbHYIO PaboTy 00yUaromxcs , mpakThye- | I1ero KOHTPOJIs
JUC- | M | TO |Tpak- CKYI0 [TOATOTOBKY U TPY0EMKOCTb yCIieBaeMoCTH;
LW | e | Ya | Thue- (B yacax) ®dopma
WHBI/ | C | CO | cKas MPOMEXXYTOY-
KonTakTHas pabota npernojaBaTtesns ¢ obyuatoriu- | CaMmocTosi- 9
TeMBI | T B |TOATO HOM aTTecTa-
MUCST TesbHast
p TOBKa aGora 1012051
00y- Jlexkumu CemuHapckue | KoHcynbrauuu P (no cemecm-
Yarol1] /TIpaKTAYecKue pam)
UXCsl /naboparopHble
3aHSTHS
1 1-18 |7 108 |30 30 30 8 [IpakTnyue-
CKoe  3aia-
HUe; BOIPO-
CBbI U 3a1aur
Uroro: 108 30 30 30 8




4.2. TInaH BHeayJUTOPHOH CAaMOCTOSTe/TbHON Pad0ThI 00yUAIOLIUXCS M0 JUCI{UTL/THHE

CemecTp Ha3Banue CamocrositesibHast paboTa obyuaroruxcsi | OrieHouHoe | YueGHO-
TB MeToAuYe-
pas/e/ia, Bup  camo-|Cpoku  BbI-| Tpygo- CPEACTBO ETOA 6e
TEMBI CTOSITEJTEHOM | TTOJTHEHUST €MKCTb CKOE obecne-
YeHU MO-
paboThI (uac.) CHHE  CaMo
CTOSITe/IbHOM
paboThI
7 Tema 1-18  |3ananue B [Tocne mpoii- 8 HemoHcTpa- |Mcrounmkn 3
BUje 3ajaun | A€HHBIX TeM LU TOTOBBIX | OCHOBHOM U J10-
pelleHni TIOJTHUTETBHOU

JIUTEpaTyphbl 0
TeMe TMpaKThuye-
CKUX 3aHSTHH;
O6pa3oBarenb-
pecypchl,
JIO-CTYTIHBIE TI0

HbIe

JIOTUHY ¥ Tapo-
JII0, TIpeJOCTaB-
jgsemMblM  Hayu-
HOW Gubuore-
Koii UT'Y.

4.3. Cojiep>kanue y4eOHOro MaTepuasia

Pasgen 1 BBejeHre B TEOPHI0 MHTErpa/JIbHbIX YDABHEHUN

Tema 1.

Tema 2.

Tema 3.

Tema 4.

Tema 5.

OrnpesiesieHre uHTerpanbHoro ypaBHeHusi (1Y), nvHeliHoro MY, knaccudukaiys -
HeMHbIX MHTerpajbHbIX ypaBHeHUU (ypaBHeHuss ®dpexrospma U BosbTeppa nepsoro u
BTOPOT'O po/ia, OJHOPOAHbIe, HEOAHOPOJHBIe). SIapo, cBoboAHbIM uneHn MY, TpebGoBa-
HUS K si7ipy U cBoOozHOMY uiieHy. [Ipumeps! ¢pu3nueckux 3ajau, MPUBOASAIIMX K WH-
TerpasbHbIM ypaBHeHUsIM (K ypaBHeHHIO BosbTeppa v ypaBHeHuto @pearonbma). Cee-
nenue 3a7aur Komm a1t 00bIKHOBEHHOTO AvidepeHIaNbHOT0 ypaBHEeHHS N-TIOPsiaKa
K ypaBHeHuto BonbTeppa II poga.

WnTerpanbHoe ypaBHeHne @penrossma II popa. OnpezsenieHre cOGCTBEHHOTO 3HAUEHMS
1 coOCTBeHHOM (YHKLMH si/[pa UHTerpaJbHOr0 ypaBHeHusi. OmnepaTopHasi ppopma MH-
TerpajbHOrO ypaBHeHUsl. AHajIOrusi MeXX/y JIMHEeMHBbIM UHTerpajbHbIM YpaBHEHHEM U
CHCTeMOM JIMHeNHbIX anrebpanyeckux ypaBHeHHUH.

OpHopopHoe ypaBHeHue @pegrossMa II posia ¢ BeIpoKAeHHBIM saipoM. CBefieHHe ero
pellieHUsi K pelleHUI0 CUCTeMbl anrebpanueckdx ypaBHeHHH. TeopeMa O KOHEUHOM
yrcie coOOCTBEHHBIX 3HaUeHUH BBIPOXK/IEHHOTO sifipa (C JoKa3aTeabcTBoM). HeogHOpo -
Hoe ypaBHeHuWe @Ppexarossma II pojga ¢ BeIpoXZeHHBIM sapoM. OmpegenuTesb
@pearonbma, CONpsDKEHHOE K JAHHOMY MHTerpasbHOe ypaBHeHUe.

Teopema ®pexaronbma 006 anbTepHaTHBe (C [OKa3aTesJbCTBOM). BTopas Teopema
@penrosibMa (€ #okasarenbCTBOM).  Tpetbss  Teopema  ®pegronema — (C
Jl0Ka3aTebCTBOM).

Teopema 0 TOM, 4TO OfHOpOAHOe 1Y u cornpsbkeHHOe K Hemy Y UMeroT OJHO U TO e
YMCJIO JIMHEMHO He3aBUCHMMBIX pelleHWi. HaxokzeHre KoMrieKcHoro peieHusi 1Y B
C/Tyyae KOMIUIEKCHOTO sijpa ¥ CBOOO/IHOTO UjIeHa.



Tema 6.

Tema 7.

Tema 8.

Tema 9.

Tema 10.

Tema 11.

Tema 12.

MeToz, rociefoBaTenbHBIX MPUOIKeHni [yist pemerust Y. Teopema o cyiiecTBoBa-
HUM U eZIJMHCTBEHHOCTU pellleHrsi 1Y B ciydae 10CTaTOYHOM MasocTu mapametpa A (C
[l0Ka3aTeqbCTBOM Ha OCHOBAHMM TeOpeMbl O HETOZBWKHOW TOUKe OrepaTopa).
Pe3onbBenTta. CBoiCTBa pe30/ibBEeHTHL. BrblpakeHue [/ pe30/IbBEHTbI B CJlyuyae
BeIpOKJeHHOro sifpa. Cryuaid siipa, O1M3Koro K BeIpoJeHHOMY (cBezenue Y ¢
TaK/UM $IJpDOM K YPaBHEHUIO C BBIPOXKJEHHBIM SIZIPOM).

YpaBHenne Bomnbreppa II posma. Teopema 006 OTCyTCTBMM COOCTBEHHBIX 3HAUeHHA
ypaBHeHus1 BosbTeppa II posa. Haxoxzgenue peieHus ypasHeHus BosnbTeppa II poga
MEeTO/[OM TI0C/Ie/[0BaTe/TbHBIX TIPHOMKEHHUH.

Pe3osibBenTa ypaBHeHust BonbTeppa Il poza, MOBTOpHbBIE sijpa AJig 3TOr0 ciayuasi. H-
TerpajsbHOe ypaBHeHue Bosbreppa I posa. CeefeHue ero K ypasHeHuto 11 poza.
Cnyuaii 1Y ®pexronbma Il posa ¢ cuvMeTpyuyHbIM siipoM. CBoiicTBa COOCTBEHHBIX
3HaUYeHUH U COOCTBeHHBIX (DYHKIMI TakKoTo sizipa (OpToroHaabHOCTh C®P, OTBEYArOIIX
pa3nuuHbiM C3; BeljecTBeHHOCTh Bcex C3; BO3MOXHOCTb BbIOOpa OPTOHOPMHPOBAH-
Horo Habopa C®, cootBercTByrOmUX ofHOoMy C3). ®opmyna Illmuara Aas perneHus
ypaBHEHUsI C CHUMMeTPUYHBIM $IPOM.

3agaua lItypma — JInyBunns. IloctaHoBKa, ¢u3nueckre MpUMephl; CBefleHUe 3aJiauu
[IItypma — JInyBu/Iss K UHTErpajibHOMY YPaBHEHUIO.

NurerpansHoe ypaBHeHue @pejrosisMa I poja Kak HEKOPPEKTHO IOCTaB/IeHHas 3a/ava.
OnpefeneHrve KOPPEeKTHO [IOCTaB/leHHOW 3ajaud. [lokasaTesnbcTtBo, uyto WY
@peparonsma Il posa sBAsIETCS KOPPEKTHOM 3a/jauel.

Paspen 2. BeegjeHue B BapyallMOHHOE UCYHC/IEHHE

Tema 13.

Tema 14.
Tema 15.
Tema 16.

Tema 17.
Tema 18.

[MonsiTvie dyHKIMOHAMA. [ToHATHSA Bapualiyd apryMeHTa (pyHKIIMOHa/a, HerpephIBHO-
cTi GyHKIMOHAMA, 6/m30cTH QYHKIMN B pasHbIX mopsiakax. OnpeesieHre TUHEHHOTO
¢byskumoHana. IMoHaTre Bapuaiy (yHKIMOHA/MA KakK JIMHEMHOM UacTy ero mpupaiiie-
HUS U KaK TIPOM3BOJHOM T0 MapameTpy.

Omnpegenenve 3KkcTpemyMa ¢yHKIMoHana. CWibHBIM U c1abbiii s3kcTpemyM. Heobxo-
JIMMOe yC/IOBHe 3KCTpeMyMa. BbiBo/ ypaBHeHus1 Diijiepa, MOHSATHE SKCTpeMarH.
[MoHsiTHe ToNs SKCTpeMarneid. Y cioBue SIKOOM BO3MOXXHOCTH BK/IFOUeHHe SKCTpeMasiv B
nosie. JloctaTouHoe ycioBUe 3KCTpeMyMa (DyHKIMOHasa (CUIBHOTO U €/1aboro).
YcnoBHbIM 3KcTpeMyM (yHKIMOHAsA. V3omepumerpuueckas 3ajilaya: Teopema Jisepa.
3agava Jlarpanska Ipy Ha/IMUUK CBSI3€U.

I'eoe3nueckue JTUHUM.

4.3.1. ITepeueHb CEMHUHAPCKHX, MPAKTHYECKHUX 3aHATHI U JTa00pPaTOPHBIX padoT

Ne Ne paszesna HanmeHoBanue ceMuHapos, npak- | Tpy- OueHouHble dopmu-
Y TeMbl IUC- | TUYECKUX U 1abopaTOpHBIX paboT | AoeM- cpefiCcTBa pyeMble
LIAT/TUHBI KOCTb KOMITe-
(Mopyns) (ua- TeHLUU
Chl)
1 2 3 4 5 6
1. | Paspgenl, YpaBHenus1 ®pegrosnsma Il pojac | 3 3asaHue Ha [TIK-1
Tema 1, 2, 3 | BBIDOXKEHHBIM $II[POM. ceMHHape B
BU/JIe 3a/1a4
2. | Paspmen 1, HeogHopoiHbIe ypaBHEHUS 3 3ajjaHue Ha
Tema 4, 5 ®pearosibMa C BbIPOXKAEHHBIM SI/j- CceMHHape B
pOoM. BH/JIe 3a/1a4
3. | Pasmen 1, Mertop riocneoBaTe/IbHbIX TIPU- 3 3ajlaHue Ha
Tema 6, 7 O/TVKeHUH CceMHHape B
BU/JIe 3a/1a4




4. | Paspen 1, Perenvie ypaBHeHui BonbTeppa. 3 3asaHue Ha
Tema 8, 9 ceMHHape B

BH/JIe 338734

5. | Pazgmen 1, YpaBHeHUs1 C CHUMMETPHUYHBIMU - | 3 3ajjaHue Ha
Tema 10, 11, | pamu. CceMHHape B

12 BUJIe 3a7ja4

6. | Pasgen 2, BapuarjmonHoe vcuurciienue. [Touck | 3 3asaHue Ha
Tema 13, 14 | skcTpemareil. CceMHHape B

BUJE 33/iau

7. | Pa3gen 2, Yc0BHBIN 3KcTpeMyM (yHKIMOHA- | 4 3asaHue Ha
Tema 15, 16 | na. 3onepumeTrpuyeckas 3ajava. ceMHHape B

BH/Ie 3a/1au

8. | Paspmen 2, Yc0oBHBIN 3KCTpeMyM (yHKLMOHaA- | 4 3ajaHve Ha
Tema 17 na. 'eoesnyeckas 3azava. ceMHuHape B

BU/JE 33/1a4

9. | Paspen 2, YcoBHBIM 3KcTpeMyM (QyHKIMOHa- | 4 3azsiaHue Ha
Tema 18 na. 3ajayva Jlarpanxa ceMuHape B

BH/JIe 3a71a4

4.3.2. IlepeueHb TeM (BONPOCOB), BBIHOCMMBIX Ha CaMOCTOSITe/IbHOe U3y4eHHe CTY/eH-
TaMH B paMKax CaMOCTOATe/IbHO# padoThl (CPC)
Ne Tema Bupg camo- 3ajaHue Pexkomenny- | Yacel
Hes CTOSATeb- emasi iuTepa-
HOU paboThI Typa
1 Ornpezienienye WH- Breaygu- | PemeHue f0MO/HUTeIb- 0.5
TerpajibHOIO ypaBHe- TOpHas, HBIX MHTerpaJbHbIX
HUsA, TUHerHoro 1Y, pelieHue 3a- | ypaBHeHur ®@pearosbma 11
K/1accuuKalys Jiv- Jau poja.
HEeMHbBIX MHTerpaJIbHbIX VcTouHuky u3
ypaBHeHU! OCHOBHOM U
2 OmneparopHas opma Breaygu- | Ceegenue 3asauu Koy n- | 1omosiHATE b- 0.5
WHTEerpajibHOIro TOpHas, TOps/iKa K UHTerpa/lbHOMY | HOMW JiUTepa-
yPaBHEHUSI. pellieHue 3a- | ypaBHEHUIO TYypBbI 110 TEMe
Jay MpaKTUUeCKUX
3 OpHOpOHOe ypaBHe- Bneayau- | PellieHue OMOJIHUTE Ib- 3aHSATUM; 0.5
Hue ®@pearosnbma 11 TOpHas, HbIX UHTErpabHbIX O6pa3o-
poJia C BBIDOXKEHHBIM | pelleHUe 3a- | ypaBHeHUd Ppegrobma 11 BaTe/bHbIe
SLPOM. Jay poJia C BBIDOKJEHHBIM SiI- | Pecypchl, [0-
POM. CTYIIHBIE 110
4 Teopema ®peprosnbma Bneayau- | PellieHue [0MOJIHUTE/Ib- JIOTUHY U Ma- 0.5
00 anbTepHaTHBe TOpHa#, HBIX UHTErpajbHbIX POJItO, Ipefio-
pelieHue 3a- | ypaBHeHur ®@pearosbma Il | cTaBasieMbIM
Jau poZia C BbIPOXKIEHHBIM U HayuHoti 616-
HEBBIPOXK/IEHHBIM SIZIPOM. JIMOTEKOU
5 Teopema 0 TOM, UTO BHeayau- | PeleHre KOMITIEKCHBIX UTY u Cro- 0.5
osHopogHOoe 1Y u TOpHas, UHTerpa/ibHbIX YDABHEHHUI | POHHHUE CalThI
COTpPSDKEHHOe K HeMy | pellleHue 3a- | Ppejronbma
MY umeroT 0/IHO U TO Jau
Ke UMC/I0 IMHEWHO He-
3aBUCUMBIX pelIeHUM.




6 Mertog niocnenoBarens- | BHeaygu- | PelieHue [omosiHUTeb-
HBIX PUOIKeHUHN A171s1 TOpHas, HBIX MHTerpabHbIX
pewuenus Y. pellleHue 3a- | ypaBHEHUIN MeTO/I0M I10-

Jay C/iefloBaTe/IbHbIX [pU-
OMmKeHu.
7 Pe3onbBeHTa. BHeayau- | Pemenue fomonHuTeN b-
TOpHas, HBIX UHTerpajbHbIX
pellieHue 3a- | ypaBHEeHUM MeTOoZi0M Ha-
Jay XOJK/IeHUsI pe30/IbBEeHThI.

8 YpaBHeHnue BonbTeppa Breayau- | CejeHre UHTerpajbHOIO

IT popa. TOpHas, ypaBHeHus1 BosibTepa K UH-
pellleHHe 3a- | TerpajJlbHOMy YpaBHEHUIO
Jau ®pezrosbma.

9 Pe3sosnibBeHTa ypaBHe- Bueayau- | PellieHue [0MOJIHUTe/Ib-
Hus Bonbteppa 11 TOpHa, HBIX UHTerpaibHbIX
poza. pellieHue 3a- | ypaBHeHui1 BonbTepa me-

Jay TOZIOM HaXOXK[IeHHUs pe-
30/IbBEHTHI.

10 | Cnyuau 1Y Bneayau- | PellieHue oMoJIHUTE Ib-
®pearosisma Il poza TOpHas, HBIX UHTerpajibHbIX
CUMMeTPUYHBIM $1/I- pellieHue 3a- | ypaBHEeHUM C CHMMeTpUU-
pom. Jiad HBIM SIIPOM.

11 | 3agaua ltypma — Bneayau- | Cegenue 3agaum LlTypma
JInysuins. TOpHa, — JInyBU/I/IA K UHTErpasib-

pellleHHe 3a- | HOMY YpaBHEHHIO.
Jay

12 | NnTerpanbHoe ypaBHe- | BhHeaygu- | VI3yuuThb perynsipusyroniuvii
Hue ®pearosnsma I TOpHa, anroputMm TuxoHOBa.
poO/ia KaK HeKOPPEeKTHO | pellleHue 3a-

ToCTaB/IeHHas 3a/ayva. Jay

13 | IlonsTue GpyHKI[MOHA- Breaygu- | Haiitu du3uueckue npume-

Ja. TOpHas, Pbl, B KOTOPBIX (UTYPUPY-
pellieHue 3a- | 0T QyHKLMOHAbI
Jay

14 | Onpepenenve sKC- Breayau- | PellieHue f0MOJIHUTe/Ib-
TpeMyMa (yHKIMOHa- TOpHas, HBIX [IPYMEpPOB 10 [TOUCKY
na. CUbHBIN U c/1abbli | pellieHHe 3a- | IKCTpeMyMa (yHKI[MOHAA.
9KCTPEMYM. Jay

15 | TloHsTre noJist SKC- Bueayau- | I'paduueckoe npezcrasiie-
TpemaJsiei. Y caoBue TOpHas, HUe TI0J1s1 SKCTpeMarei.
SIKoO1 BO3MO>KHOCTH peliieHue 3a-

BKJ/IFOUeHUe 3KCTpeMa- Jay
JIU B TIOJIE.

16 | Y/10BHBIN 3KCTpEMyM Breaygu- | PemeHue f0IO/HUTeIb-
¢dynkimoHana. M3ore- TOpHas, HBIX U30MepUMeTPUYECKUX
puUMeTpUUecKas 3a/aua | pelleHue 3a- | 3a/a4

Jay

17 | 3apgaua Jlarpanka rpu Breayau- | PellieHue [0MO/IHUTE/Ib-

Ha/IMYUU CBSI3eM. TOpHas, HBIX 33/1a4 10 TTIOUCKY
pellleHHe 3a- | YCJI0BHOIO 3KCTPeMyMa B

JIEL

3asiaue JlarpaHska.

HcTtouHuku u3
OCHOBHOH U
JIOTIOTHUTETh-
HOM JIUTepa-
TYPBbI TI0 TEMe
MPaKTUUeCKUX
3aHSATHI;
O6pa3zo-
BaTeJIbHLIe
pecypchl, J10-
CTYTHbIE T10
JIOTMHY M Ma-
poJItO, TIpejo-
CTaBJ/ISIEMbIM
HayuHoit 6u6-
JINOTEKOU
Iy u Cro-
POHHUE CaUThI

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.2

0.2

0.2




18 | I'eopesuueckue mvHuu. | BHeaygu- | PemeHue [OMOsHUTEb- 0.4
TOpHa#, HBIX Teo/le3MUecKUx 3azau.
pelleHue 3a-
Jiad

4.4. MeToauuyecKHe YKa3aHHsl 10 OPraHU3aI[Hi CaMOCTOSTe/TbHON PadoThI CTY/[eHTOB

B pa3sgene 4.3.2 cTyJeHTaM [jisi CaMOCTOSTE/ILHOTO YTIyO/eHHOTO W3yueHWsl JUCLIMIUIMHBI (TIapaj-
JIEIbHO C JIeKUWSIMU) TpeAJiaratoTcs 3ajaud 10 M3ydaeMbIM pasfiesiaM U rpaduK UX H3yYeHHSsl.
[Tpeanonaraetcsi, UTO CTYAEHT CaMOCTOSITEJIbHO U3yUUT [|OTIOJIHUTe/IbHbIE aparpagsbl 1o NpokeHHOU
TeMe, IIpe/iCTaB/IeHHble B JIMTepaType U3 I1. 5, a 3aTeM peLUUT Ipe/IoJKeHHble reoMeTpuyecKue 3a/ja-
yn. OIjeHKa CaMOCTOSITeNIbHOW PabOThl CTYZEHTOB IPOBOAMTCS B BHZE KOHTPOJIbHBIX OMPOCOB Ha
NIPaKTUYECKUX 3aHATUSIX.

4.5. IIpumepHasi TeMaTHKa KyPCOBBIX padoT (MPOeKToB) (MPH HA/TMYUH)

YueOHBIM I/TaHOM He TIPelyCMOTPEHO HalMCaHHe KyPCOBLIX paboT (TIPOEKTOB).

V. YuebOHO-MeTouueCcKOe 1 MH()OPMAIHOHHOE 00ecrieueHre JUCHHUIUTAHBI (MO1y/IsT)
a) CIUCOK JIUTepaTypbl

OCHOBHasi IUTepaTypa

1. Kpacnos M. JI. BapuaioHHoe ucuvcieHre. 3ajaud v IPUMepbl C TIOAPOOHBIMU PelieHUsIMU:
yueb. mocobue s ctyq. BTy3oB / M. JI. KpacHog, I'. I. Makapenko, A. U. Kucenes. - 3-e
u3[., ucrp. - M. : Jlubpokom, 2010. - 168 c. - ISBN 978-5-397-01274-4 udp A625989; pusmat
32323(25 3k3.); pusmar 32323(40 3k3.)

2. uddepeHianbHble ¥ MHTeTpa/ibHbIe YPaBHEHHSs], BApUALIMOHHOE UCUKC/IeHHe B TIpUMepax 1
3aziauax : yueb. mocobue / A. b. BacunweBa [u zp.]. - 3-e u3z., ucrp. - CII6. : Jlans, 2010. -
429 c. - ISBN 978-5-8114-0988-4 u A625474; pusmar 31398(50 3k3.)

JIOTIONTHUTe bHAS JIUTepaTypa

1. KpacnoB M. JI. inTerpansHble ypaBHeHYsl. BBesieHre B TeopHio : yueb. mocobue Jjisi CTY/I.
BTy30B / M. JI. KpacHoB. - 2-e u3g., ctep. - M. : KomKnura, 2006. - 303 c. (Hp A602396, 1
9K3.)

2. KpacnoB M. JI. BapuarjioHHOe UcuucieHue : yueb. mocobue ajis BTy30B / M. JI. KpacHos, T'.
N. MakapeHko, A. . Kucenes. - M. : Hayka, 1973. - 191 c. (H$ 959201; Hd 2030570, 2 3k3.)

3. BacunbeBa A. b. IHTerpanbHble ypaBHeHuUs : yue0. a7s cTy. ¢usny. crier]. u crier]. "TIpukiaz.
MmaTeMaTuka'" / A. b. BacunbeBa, H.A. TUX0HOB. - 2-e u3f. - M. : ®usmariur, 2004. - 159 c.
¢usmat 19123(24 3K3.); pusmar 19123(5 3k3.)

4. KpacHoB M. JI. IHTerpanbHble ypaBHeHUs : 3a/laukl U TIPUMepHI C TIOAPOOHBIMYU PelleHUsIMU:
Yueb. mocobue ans cryg. Bry3os / M.JI. KpacHoB, A.W. Kucenes, I'.1. MakapeHKo. - 3-e u3f.,
ucrp. . - M. : Equtopuan YPCC, 2003. - 190 c. udp A581448; ¢usmat 19183(18 3k3.); dhusmar
19183(20 5k3.)



5. Omnbcrosbi JI. 3. BapuarmonHoe ucuncienue : yue6. ais ¢us. u ¢pus.-mat. dak. yH-tos / JI. 3.

Anbcronbll. - 6-e u3a. - M. : KomKnura, 2006. - 205 c. (Hb A602349, 1 3k3.)

0) meproIUeCcKHe U3aHUS
- HeT.
B) CITMUCOK aBTOPCKUX METOANUeCKHUX pa3paboTok
- HeT.
r) 6a3bl JaHHBIX, TH()OPMAI[MOHHO-CITPABOYHBIE Y TIOMCKOBBIE CUCTEMBI

http://library.isu.ru/ - Hayunasi 6ubsivoreka UT'Y;

O6pa3oBaresibHble PeCYpChl, AOCTYIHBIE TIO JIOTWUHY W TIApOJII0, TIpeAocTaB/isseMbiM HayuHoi
oubmorekout UT'Y:

https://isu.bibliotech.ru/ - U3 «bubnmoTex»;
http://e.lanbook.com - 3BC «3aaTenscTBO «JIaHbY;
http://rucont.ru - 3BC «PyKoHT» - Me)KoTpac/eBast HayuHass OubMoTeka, cozeprkarriasi orumd-
pOBaHHbIe KHUTH, TTePUOINUeCKUe U3/laHus U OT/e/IbHbIe CTaTbU 110 BCEM OTPAC/ISIM 3HaHUH, a
TaK)Ke ay/Ino-, BUIeo-, MyJIbTUMe/Iia COPT ¥ MHOTOe JIPYTOe;
http://ibooks.ru/ - DBC «AOyKc»- UHTEDHET peCcypChl B CBOOOZHOM [JIOCTYTIe.

VI. MarepuanbHO-TeXHHUECKOe 00ecneueHre AUCHUIITMHBI (MOAY /1)

YuebHast ayauTopus [JJis MPOBeJeHUs 3aHATUM. [I/1 MpOoBeJeHUsT 3aHSITHUH JIEKIMOHHOTO THIIA B
KayecTBe JIeMOHCTPAIIMOHHOTO 000py/I0BaHUS MCIIO/Ib3YeTCs MesioBasi focka. HarnsimHocTs obecrie-
YMBaeTCs TMyTeM M300pakeHUs CxeM, AudarpaMM U (opMys C moMolpio Mena. Vcrosib3oBaHHe
r7100a/IbHOM KOMITBIOTEPHOU CETH T03BOJIsIeT 00eCIeunThb JOCTYITHOCTb VIHTepHEeT-pecypcoB U peasu-
30BaTh CaMOCTOSITE/IbHYIO paboTy cTyneHTOB. Ha /IeKI[UsIX MOTYT MCIT0/Ib30BaThCs MY/JIbTUMEAUNHBIE
CpeZicTBa: MPOEeKTOop, TiepeHOCHOM 3KpaH, HOyTOyK. Ha dakynbreTe uMeeTcsi KOMIbIOTEPU3UPOBaHHAs
ayJuTopusi, TIpejHa3HauUeHHasl /I/I1 CaMOCTOSITe/IbHOM pabOThI, C HEOTPaHUUEHHBIM ZOCTYIIOM B VH-
TepHeT.

VII. O6pa3oBaTe/bHbIe TEXHO/IOTHH:

3ajaun M3/10’KeHUs1 U U3yueHusl AUCLIUILIMHBI Peau3yrTCs B C/IeAYOLIKX opMax JesiTe/IbHOCTU:

JIeKLIMH, HalleJieHHble Ha TMoJjiydeHHe HeoOXoAuMol MH(OpMALMH, U ee WCIOJIb30BaHue
TIpU pellleHrH TIPaKTUUeCKrX 3a/ay;

NpaKTUUeCKHe 3aHSTHS, HallpaB/eHHble Ha aKTUBU3aLlMIO [103HaBaTebHOW J1esiTe/IbHOCTU
CTY[IeHTOB U IPUOOpeTeHNsI UMU HaBLIKOB PeIIeHHs TPaKTHUeCKUX U Po0JIeMHBIX 3a/]ay;

KOHCYJIbTallUM —e>KeHe/|eIbHO /1J1s1 BCeX KeNatollyX CTY/IeHTOB;

CaMOCTOsITe/TbHAsT BHeayAMTOpHasi paboTa HarpaB/ieHa Ha IPHOOpeTeHre HaBBIKOB CaMo-
CTOSATeIbHOT'O pellleHus 3a,au 1o JUCLIUIIIVHE;

TeKYyILIMA KOHTPOJIb 3a JeSTe/bHOCTbI0 CTY/IeHTOB OCYLECTBJISIeTCS Ha JIEKLMOHHBIX U
MPaKTUYeCKUX 3aHATUSX B XOJle CAMOCTOSITe/IbHOTO pellleHys 3a/ia4y, B TOM UMCJIe y JOCKU.

VIII. O1njeHouHbIe MaTepHaJibl J/isl TEKYyIero KOHTPOJ/IA M MPOMe)XyTOUHOM aTTecTaliu
@oH/| OL|eHOUHBIX CPe/CTB IIpe/iCTaB/leH B [IPUIOKeHUH.

8.1. OuieHOUHbBIe Cpe/CTBA AJisi BXOAHOTO KOHTPOJISi: He TpeOyroTCsl.
8.2. OuieHOUHBIE Cpe/ICTBA TEKYILLEr0 KOHTPOJIS



[TprMepbl KOHTPOJIBHBIX 3a/a4 /151 IPOBe/leHUs TeKYILero KOHTPOJIS:

1. Metozom auddepeHI[UpOBaHNS PELLIUTL UHTerpalbHOe ypaBHEHHe:

P(x) =x- [e" ' p(0)dt

2.C IMOMOIBIO PE30J/IbBEHTHI HalTH penieHre MHTErpajibHOI'O YDABHEHMA:

@(x) =sin x + 2 fe’”gn(t) dt
0

3. Peluth MHTErpasbHOE YpaBHEHHUE C BHIPOXK/IEHHBIM $IIPOM:

1
@(X) - lfarccost @(t)dt :#{
0 1- x°

4. HaiiTu 3KCTpeMasiv B U30repuMeTprUUecKol 3ajaue:

Jlyl= f(Xz +y? (x)dx;  y(0) =0, y(1) =0, npu ycnosun fyz(x) dx =2

8.3. OujeHouHbIe Cpe/iCTBa [I/Is1 TIPOME)KYTOUHOM aTTecTaljuu

dopma npoBesieHrs1 IPOMEeXXYTOUHOM aTTecTaljui — 3K3aMeH.

IIpuMepHBbIN NepeyeHb BOMPOCOB U 3a/JaHUM K 3K3aMeHY

Teoperrueckrie BOIPOCHI:

1.

>

10.

11.
12.

13.

Omnpenenenve uHTerpanabHoro ypaBHeHusi (MY), nuneiinoro MY, knaccudukaiys TUHeRHBIX
WHTerpaibHbIX ypaBHeHUN. f11po, cBoboHbIN wieH WY, TpeboBaHus K sapy U CBOOOJHOMY
ysieHy. [Ipumepsl Pu3nueckux 3ajau, MPUBOAAIIUX K UHTErpPabHbIM ypaBHeHHUsIM (K ypaBHe-
Huto BonbTeppa 1 ypaBHeHuto Ppearonbma).

Crenenue 3amaun Komm s 0ObIKHOBEHHOTO JuddepeHIaIbHOT0 ypaBHEHHsST N-TIOPsiiKa K
ypaBHeHuto BosibTeppa II poga.

WnrerpanbHoe ypaBHenue ®pearonpma II poga. CoOcTBeHHbIe 3HaueHUs] M COOCTBEHHbIE
(yHKLMM sfiapa WHTerpanbHOro ypaBHeHUs. OnepaTopHasi ()opMa MHTerpaabHOrO YpaBHEHMUS.
AmHasorust MeXxay TMHEHHBIM UHTETPa/IbHBIM YPaBHEHHEM M CUCTEMOU JIMHEMHBIX ajreOpanye-
CKUX ypaBHEeHU.

OpHopogHoe ypaBHeHue ®dpenrosibma II posa ¢ BeipoxzaeHHBIM siipoM. CBeileHre ero pelre-
HUS K pelleHUI0 CUCTeMbl ajiredpanuecKrux ypaBHeHU.

TeopeMa 0 KOHEUHOM UHC/Ie COOCTBEHHBIX 3HAueHHWH BBIPOXKAEHHOTO sizapa (C
Jl0Ka3aTebCTBOM).

HeogHnoponHoe ypaBHeHue ®@pexaroneMma II poga ¢ BeIpoKeHHbIM spoM. CBeZieHVe Takoro
ypaBHeHUs K cucteMe anrebpanueckux ypaBHeHWH. Oripefesiitesib PpeArosbma, CONpsKeH-
HOe K JJaHHOMY MUHTerpajibHOe ypaBHeHNe.

Teopema ®pearonbma 06 abTepHaTHBe (C I0KAa3aTebCTBOM).

Bropas teopema ®pexaronema (ciyvaid, Korza OLHOPOJHOE ypaBHEHHE UMeeT TOJbKO TPU-
BUaJIbHOE pellieHure) (C 0Ka3aTelbCTBOM).

Tpetbsi Teopema ®@pearosnbma (Cayudad, KOrja OQHOPOJHOE ypaBHEHHE UMeeT HeTpHUBHUA/IbHOe
peliieHue) (C J0Ka3aTeTbCTBOM).

Teopema 06 0AMHAKOBOM UKC/Ie JTUHEMHO HEe3aBUCUMBIX PEIIeHH OZHOPOJHOTO M COTIPSDKEH-
HOTO K HEMY HHTerpajbHbIX ypaBHeHWU (C J0OKa3aTeabCTBOM). Haxo)kpeHre KOMITJIEKCHOTO
pellIeHVs UHTeTPaIbHOTO yPaBHEHHs B CJlyuae KOMITIEKCHOTO siipa ¥ CBOOOHOTO YsieHa.
Merto/ Tioc/iejoBaTeIbHBIX TIPUOJIVPKeHUM [I/isl PellleHrs] UHTerPasbHOTO YpaBHeHUS.

Teopema 0 CylL[eCTBOBaHWU M €JMHCTBEHHOCTH PelleHUs] NHTerpabHOr0 YpaBHEHUs B Cllydae
JIOCTaTOUHOM MasioCTH rapamMeTpa A (C ZjoKa3aTelbCTBOM Ha OCHOBAHWU TeOPeMbl O HeTIOJBHK-
HOM TOUKe orepaTopa).

Pe3onbBeHTa MHTErpasbHOIO ypaBHeHusl. CBOMCTBA pe30/IbBEHTHI.



14.
15.

16.

17.

18.

19.

20.

21.

22.
23.

24.
25.
26.

27.
28.

Pe3onbBeHTa MHTETrpasbHOIO ypaBHEHUS B CJlydae BBIPOXKAEHHOIO s/pa.

Cnyyaii sifipa UHTerpasbHOTO ypaBHeHUs], O/IM3KOTO K BBIpOXKJeHHOMY. CBejleHHe WHTerpasb-
HOT'0 YpPaBHeHHUs C TAKKUM SIJPOM K YPaBHEHUIO C BBIPDOJKJEHHBIM SIZIPOM.

YpaeHenue BosnbTeppa II poga. Teopema 06 OTCYTCTBHY COOCTBEHHBIX 3HAaUEHWM ypaBHEHMS
Bosbteppa II poga.

HaxoxpeHnve pemenusi ypaBHeHusi Bosbreppa II posa merogom mociefoBaTeslbHBIX IpH-
OTV>KEHU.

Pe3osibBeHTa ypaBHeHust BosisTeppa I poga, moBTOpHBIe si/ipa AJ1s1 3TOr0 Cyyvasl.
NurerpansHble ypaBHeHus Bosbreppa I u I poga. CBa3b MeXXay HUMU.

WuTterpanbHoe ypaBHeHUe @pearosibma Il posia ¢ cimmeTpuuHbIM siZipoM. CBOMCTBa COOCTBEH-
HBIX 3HaueHWHA M COOCTBeHHbIX (YHKIMIA Takoro sgpa. ®opmyna Illmuzara s perneHus
ypaBHEHUsI C CHUMMeTPUYHBIM $1IPOM.

3ajaua Lltypma — JluyBuisa. CeefeHue 3ajzauu IlItypma — JIMyBU/UIA K UHTerpajbHOMY
YPaBHEHUIO.

NurerpansHoe ypaBHeHue @pejrossMa I poja Kak HEKOPPEKTHO I10CTaB/IeHHas 3a/aua.
NurerpansHoe ypaBHeHune ®pexarosbma Il posa ¢ TOUKM 3peHysi KOPPEKTHOCTU ITOCTaHOBKU
MaTeMaTU4YeCKOH 3a/lauu.

dynk1MoHan. Bapuaius aprymenTa ¢yHKIMOHama. HempepblBHOCTE PyHKI[MOHANA, O/11M30CTh
(GyHKLMI B pa3HbIX nopsjkax. Bapuaius ¢yHKIMoHana (ABa onpeseneHust).

OkctpemyM (QyHKIMOHana. CUbHBIM U cabbiii skcTpemym. Heobxoaumoe ycroBue 3KC-
TpemMyMa.

YpaBHeHue Diisiepa /i1 BapMalMOHHOM 3a/iauu. JKcTpeMasb. [lone skcTpemarnei.
IoctaTouHoe ycroBHe 3KCTpeMyMa QyHKIMOHaMa (CUIbHOTO U ¢1aboro).

YcnoBHBIN 3KcTpeMyM (yHKI[MOHa/a. V3onepumeTrpuyeckas 3azaua.

[TpuMephI MpaKTUYeCKUX 3a/jaHUi:

1.

CocTtaBuTh MHTErpajabHOE yYpaBHEHHe, COOTBETCTBYIOLee cefyoliemMy AnddepeHIalbHOMY
YPaBHEHUIO C 3a/|JaHHbIMUA Haya/IbHbIMU Y CJIOBUSIMHU:

y'+y =0; y(0) =0, y'(0) =1
Mertoziom fuddepeHIMPOBaHus PeLIUTh UHTerpaibHOe ypaBHEeHHe:

X
P(x) =x - fex'fqy(t) dt
0
C MOMOII[bI0 Pe30/IbBeHThI HAlTH pellleHre UHTerpaJbHOTO YPaBHEHMUSL:

@(x) =e* + ]'ex'[¢(t)dt

Pemnuth HWHTErpajibHOE YpaBHEHKE C BBIDOXAEHHbLIM SPOM:
T/2

@(x)- A Jéinx cost @(t)dt =sin x
0

Haiitu XdpaKTepUCTU4YeCKre umciia u COOCTBeHHbIe ¢YHKHHH AJIs UHTETrPDAaJIbHOT'O YDABHEHUSA C

BBIPOXK/I€HHBIM S11pOM:
al4

p(x)- A fsinz x @g(t)dt =0

VccnenoBaTh Ha pa3pelMMOCTb NIPU pa3/IMUHbIX 3HaYeHUsIX rapaMeTpa A :
1

p(x)- A J'xef @(t)dt =x

Pernth METOJO0M I110C/1IeJOBATEe/IbHBIX HpI/I6J'II/I)KEHI/II\/JIZ
2

* X
y(x)+ G['y(s)ds =x +7
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