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1. Ilesin 1 3aiauM AMCHUILUIAHBI (MOAYJIA):

[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

Hensto Kypca «VIHTerpasbHble YpaBHEHUs] M BapUaLMOHHOE UCUWC/IEHUEe» SIBJISIeTCS U3yueHre
OJIHOPOJHBIX U HEOJAHOPO/HbIX TUHENHBbIX UHTErpajbHbIX YPaBHEHU U UX CBOMCTB, HA OCHOBE KOTO-
PBIX CO3/Ial0TCS MaTeMaTHuecKue Mojenud (PU3NUecKux sIBJIEHWM W 3aKOHOB B JIMHEMHOM TIpUOIVKe -
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;

® u3yyeHHe MeTO/|0B U IPUEMOB MaTeMaTHUeCKUX Ji0Ka3aTe/bCTB TEOPEM U YTBEPIKIeHU;

e (hopMHpOBaHUE Y CTYJEeHTOB YMEHUM 1 HABBIKOB CaMOCTOSITE/ILHOTO MPHUOOpeTeHusl U IpuMe-

HEeHUs 3HaHWM NP UCC/Ie[J0BaHMN U TIOCTPOEHUM MaTeMaTuyecKuxX Mojiesiei;

® OB/aZleHHe CTYyJeHTaMH 3HaHUM 0 NPUMEeHEeHUI0 UHTerPa/ibHbIX YPaBHEHU U BaPUALMOHHOTO
VCUUC/IeHUS B Pa3/IMUHbIX pa3fesiax GU3UKU MPU UCCIeIoBaHUM (PU3NUECKUX sSIBJIEHUH.
2. MecTo puciMiuidebl B cTpyKType OITOII:

HucturuivHa «VIHTeTpasibHble YPaBHEHUS U BapUal[iOHHOe WCUMC/IeHWe» BXOJUT B 0a30ByHO
yacth obijeHayuHoro 1wkaa OTTOIT u oTHOCUTCS K 00s3aTeNbHBIM AUCIUIUTHHAM. «IHTerpanbHble
ypaBHEHUsI U Bapual[MOHHOe HCUYMC/IEHHWEe» SIBJSIETCSl MPOJO/DKeHUeM LMK/Ia MaTeMaTU4eCKHUX JuC-
LMIUIMH U TIpeJiroJsiaraeT 3HaHWe MaTeMaTH4yecKoro aHajau3a, BeKTOPHOIO M TeH30PHOI0 aHasu3a, Jiv-
HelHoU anreOpbl U AuddepeHLvanbHBIX ypaBHeHU. KpoMe TOro, JaHHBIA KYPC COZEP>KUT MHOMKe-
CTBO TIPUMEPOB U3 006/1acTh (DU3MKH, T.e. CTYJEeHT Jo/DKeH 00/1a/jaTh 3HAHUSIMU He TOJIbKO T10 BBICIIIEH
MaTemaTuKe, HO ¥ TIo o01ieli ¢usnke. Takum 06pa3oM, /71t OCBOEHUSI JAHHOW JUCLUTUIMHBI CTY/I€HT
Jo/DKeH 00J1afjaTh 3HAHUSIMU TI0 CJIeIYIONUM AUCLIMTIIMHAM: «MaTteMaTUUeCKUd aHammu3», «JIuHeliHast
anrebpa», «BeKTOpHBIM U TeH30pHBIM aHamM3», «/InddepeHianbHbie ypaBHeHUs», « TeopeTruueckast

MeXdHHKa».



3. TpeGoBaHusA K pe3y/ibTaTaM O0CBOEHHS JUCIHIUIUHBI (MOAYJIs1):

[Tporiecc u3yueHust AUCLIMIUIMHBI (MOZY/IsT) HarpaBsieH Ha (OpMUpOBaHUe C/IeAYIOIIUX KOMITeTeHL1ii:
- crocoOHOCTh K OBJaZieHrt0 6a30BbIMU 3HAHUSIMU B 00/1aCTH MaTeMaTUKUA U eCTeCTBeHHbIX HayK, UX
WCTI0/Tb30BaHMIO B TipodeccroHambHOM AesTenbHocTy (OIMTK-1).

B pe3synbTaTe u3yueHusi AUCLUTUIUHBI CTYZEHT JO/DKeH:

3Hamb: CyleCTBYIOIMe BU/bl UHTErPabHbIX ypaBHEHUM; MEeTO/Ibl pellieHUsi MHTerpaibHbIX ypaBHe-
HUM pa3/IMUHBIX BU/IOB; OCHOBHBIE TPHHIUITBI BapUALIMOHHOTO WCUMC/IEeHUs; (hu3nuecKde NpHUMepHI,
NIPUBO/IAIIIE K HEOOXOJUMOCTH pellleHus WHTerpajibHOTO YPAaBHEHUS WIM TIOMCKAa 3SKCTpeMyMa
¢dyHKLIMOHANA.

Ymempb: peliaTh 0JHOPOJHbIE U HEOJHOPOJHbIE JIMHEIHbIe UHTerpa/ibHble ypaBHEHHs; BApbUPOBATh
(yHKLIMOHAJTBI; HAXOJUTh SKCTPeMyM (hyHKIMOHaIa.

Bnademb: ripyeMaM¥ ¥ MeTO/IaMU I0Ka3aTe/IbCTBAa MaTeMaTUUeCKUX TeOpeM; MeTOAaMH pellieHUsl CO-
OTBETCTBYIOIIUX ypaBHeHUN B TpeOyeMoM MpHUOIMKEHWM; MEeTO/IaMHU TOMCKA 3KCTpeMyMa U yCJIOB-
HOT'0 9KCTpeMyMa (PyHKL[MOHaIa.

4. O6peM JUCHMIUTAHBI (MOAYJ/ISI) M BH/BI YueOHOU paboThI

Bup yueOHO# padoThI Bcero uacoB / CemecTpslI
3a4eTHBIX p
eAMHHUI]

AyauTopHble 3aHATHS (BCero) 44 /1,2 44

Jlekuyu 20/0,6 20

[Tpaktrueckue 3ansTus (I13) 20/0,6 20

KoHTponb camocTrositenibHOM paboThl (KCP) 4/0,1 4

CamocTosaTenbHast padora (Bcero) 28/ 0,8 28

Bu mpomMe)KyTOouHOM aTTecTalyu (3aver)

KonrtakTHas pabora (Bcero) 47/1,3 47

OO0111ast TPYZA0EMKOCTb: Yachl/3a4eTHbIE eIMHULIBI 72/2 72

5. Cojiep>xaHue JUCHUILIMHBI (MOAYJIs1)
5.1. Copep:xaHue pa3jie/ioB U TeM AMCIUILIMHBI (MOAY/Is)

Pasgen 1 BeejeHue B TeOPHI0 MHTErpa/JIbHbIX YDABHEHUN

Tema 1.  OrnipezesieHre uHTerpanabHOro ypaBHeHusi (1Y), nuneliHoro MY, knaccudukaius -
HEeVHbIX WHTerpajbHbIX ypaBHeHUM (ypaBHeHus ®pearosbsma v BosbTeppa nepBoro u
BTOPOT'O po/ia, OJHOPOAHbIe, HEOAHOPO/IHBIe). SIapo, cBoboAHbIM uneHn MUY, TpebGoBa-
HUS K sIpy ¥ cBOOOAHOMY usieHy. [IpuMepbl GhU3NUeCKUX 3a/a4, TIPUBOASAIINX K WH-
TerpasbHbIM ypaBHeHUsIM (K ypaBHeHHIO BosbTeppa v ypaBHeHuto @pearonbma). Cee-
nenHue 3aaun Kot 1711 00bIKHOBEHHOTO MU depeHINaIbHOT0 YpaBHEHHS N-TTOPsiAKa
K ypaBHeHuto BonbTeppa II poga.

Tema 2.  UurterpansHoe ypaBHeHue ®@pearonsma II poga. Onpegenienrie coOCTBEHHOTO 3HAYEHUsT
1 coOCTBeHHOM (YHKLMH si/[pa UHTerpajbHOr0 ypaBHeHusi. OmepaTopHasi popma MH-



TerpajbHOrO ypaBHeHHsl. AHa/IOrusi MeX/y JIMHEeMHbIM UHTerpajbHbIM YpaBHEHHEM U
CHCTeMOM JIMHeNHbIX anrebpanyeckux ypaBHeHHUH.

Tema 3. OpHopopHoe ypaBHeHue @penrosisMa II poga ¢ BelpoxaeHHBIM saipoM. CBezieHHe ero
pellieHUsi K pelleHUI0 CUCTeMbl anrebpanueckdx ypaBHeHHH. TeopemMa O KOHEUHOM
yrcie coOOCTBEeHHBIX 3HaUeHUH BBIPOXK/IEHHOTO sifipa (C JoKa3aTeascTBoM). HeogHopo -
Hoe ypaBHeHuWe @pexarossma II pojga ¢ BeIpoXzeHHBIM sapoM. OmpefenuTesb
@pearonbma, CONpsDKEHHOE K JAHHOMY MHTerpasbHOe ypaBHeHUe.

Tema 4. Teopema @pexaronbma 006 anbTepHaTHBe (C JOKa3aTesJbCTBOM). BTopas Teopema
@penrosibMa (€ gokasarenbCcTBOM).  Tpetbss  Teopema  ®pegronema  (C
Jl0Ka3aTebCTBOM).

Tema 5. Teopema o ToMm, uTO OfHOpPOoAHOe 1Y U comnpspkeHHOe K HeMy 1Y MMeroT OHO U TO Xe
YMCJIO JIMHEMHO He3aBUCHMMBIX pelleHWi. HaxokzeHre KoMIieKcHoro peiieHusi 1Y B
C/Tyyae KOMIUIEKCHOTO sijpa ¥ CBOOO/IHOTO UjIeHa.

Tema 6. MeToj nocieoBaTe/IbHBIX PUOIKeHUH 15 perieHust UY. Teopema o cyirjecTBoBa-
HUM U e[JMHCTBEHHOCTU pelleHus1 1Y B ciyyae 0CTaTOYHOM ManocTy napametpa A (cC
[l0Ka3aTeJIbCTBOM Ha OCHOBAaHUU TeOPEMBI O HEMO/BW)KHOM TOUKe OIepaTopa).

Tema 7. Pe3onbBeHTa. CBOMCTBa pe30/IbBEeHTBL. BrplpakeHue /11 pe30JIbBEHTbI B CJlydae
BbIpOXKIeHHOTO sifpa. Ciydaii siipa, G/iM3Koro K BbIpOKAeHHOMY (cBezeHne MY ¢
TaK/UM $IJpDOM K YPaBHEHUIO C BBIPOXKJE€HHBIM SIZIPOM).

Tema 8. YpaBHenue Bosbreppa II poma. TeopemMa 00 OTCYTCTBHMM COOCTBEHHBIX 3HAaUeHUM
ypaBHeHus1 BossTeppa II poga. HaxoxzaeHue pelleHus ypaBHeHus Bosisteppa II poza
METOZIOM T10C/IeloBaTe/TbHbIX MPUOIKeHNH.

Tema 9. Pe3osibBeHTa ypaBHeHus BosbTeppa Il poza, OBTOpHBIe ffpa A/ 3TOro caydvas. MH-
TerpasibHOoe ypaBHeHUe BosbTeppa I posa. CBefeHue ero K ypaBHeHuto 11 poza.

Tema 10. Cnyuaiit 1Y ®pegrosnsma I poga ¢ cummeTtpuusbiM siipoM.  CBoiCTBa COOCTBEHHBIX
3HaueHui U coOCTBeHHBIX (QYHKIMI Takoro sifipa (opToroHaabHOCTh CP, oTBeYaroImx
paznmuuHbiM C3; BelllecTBeHHOCTh Bcex C3; BO3MOXKHOCTb BbIOOpa OPTOHOPMHPOBAH-
Horo Habopa C®, cootBercTBytOLMX ofHOMY C3). @opmyna IlImuara Ansi pelieHus
YPaBHeHHUsI C CHAMMETPUYHBIM SIZIPOM.

Tema 11. 3agaua ltypma — JInyBusisa. [locTtaHoBKa, ¢u3nueckue NpUMephl; CBeZileHWe 3a7auu
[IItypma — JInyBu/ia K UHTErpajibHOMY YPaBHEHUIO.

Tema 12. HHrerpansHoe ypaBHeHUe DpearonbpMa [ pojja Kak HeKOPPeKTHO ITOCTaB/IeHHas 3a/java.
OmnpefeneHve KOPPeKTHO IIOCTaB/IeHHOW 3ajaud. [lokasaTtesbctBo, uyro WY
®pearosibma 1 poja siBisieTCsi KOpPEKTHOM 3a/jaueid.

Pa3sgen 2. BBejeHye B BapHaliMOHHOE HCUHMC/IEHUE
Tema 13. TIlonsTHe ¢yHKIMOHANMa. [ToHATUS BapualuM aprymeHTa (pyHKLMOHAsa, HerpepbIBHO-

cTi PyHKLMOHaMa, 6m3ocTy QyHKIMNA B pasHbIX nopsiikax. OrnpejesieHre JTUHEHHOTO
¢yHkumoHana. [Tonarue Bapuanmy (yHKIMOHaMA KakK JIMHEMHOM yacTy ero rpuparte-
HUS U KaK TIPOM3BOJHOM T10 NapameTpy.

Tema 14. Onpepenennie 3kcTpeMyMa (QyHKOMOHana. CHIbHBIM U C1abblii SkcTpeMyM. Heobxo-
JIMMOe yCJIOBUe 3KCTpeMyMa. BbiBo/l ypaBHeHus1 Diijiepa, MOHSATHE SKCTpeMarH.

Tema 15. TlonsiTvie monst SKCcTpeManeid. Y cinoBue SIKo61 BO3MOXXHOCTH BK/IFOUEHHE SKCTPeMasii B
niosie. JloctaTouHoe ycioBHe 3KcTpeMyMa (hyHKIMOHasa (CUIBHOTO U €/1aboro).

Tema 16. Yc0BHBIM 3KCTpeMyM (yHKIMOHasa. V3onepumerpuueckas 3ajiaua: Teopema Jusepa.

Tema 17. 3apaua JlarpaH>ka npu HaJIMUUM CBsI3€M.

Tema 18. ['eozesnueckue JTUHUU.



5.2 Pa3jenbl JUCHMIUIMHBI M MEeX/JUCHMIUIHHAPHBIE CBA3U C o0ecneunBaeMbIMH (TIOC/TeAy-
HIMMH) JUCHUILIMHAMHA

Ne | HaumeHoBanue obecrieuriBaeMbix (1o- | Ne Ne pa3zernoB v TeM ZaHHOM JUCLIMTUTAHBI, HE00-
CeJyIoIIUX) JUCLUIUIMH XOAUMBIX [Jisi u3yueHusi obecrieumBaeMbiX (TI0-
CeIyIOLINX) AUCLUTIMH
1. | KBanToBas Teopusi 13 14 15 16 17 18
2. | MeTozpbl MaTeMaTU4yeCcKol (PU3UKU 1 2 3 4 5 6 7
3. | Teopus rpymni 7 8 9 13 14
4. | BBejeHue B KBAHTOBYHO TEOPUIO 10151 13 14 15

5.3. Pa3pennl ¥ TeMbl AMCHUILIMH (MOAYy/1el) U BU/JbI 3aHATHI

Ne Paznen Tema Buzpl 3aHATHM B yacax
wn JTexkiyun TpaxT. CPC
3aHATUS

1. Pazgenl | Temal 2 2 1
2. Tema 2 2 1
3. Tema 3 1 1 1
4. Tema 4 1 1 1
5. Tema 5 1 1 1
6. Tema 6 1 1 1
7. Tema 7 1 1 1
8. Tema 8 1 1 1
9. Tema 9 1 1 2
10. Tema 10 1 1 2
11. Tema 11 1 1 2
12. Tema 12 1 1 2
13. | Pazgen2 | Tema 13 1 1 2
14. Tema 14 1 1 2
15. Tema 15 1 1 2
16. Tema 16 1 1 2
17. Tema 17 1 1 2
18. Tema 18 1 1 2




6. ITepeyeHb ceMHMHAPCKHUX, MPAKTUYECKUX 3aHATUHN U 1a00paTOPHBIX pabdoT

Ne Ne paspena HavmMeHoBaHMe ceMUHapoOB, rpak- | Tpy- OrieHOuHbIE dopmu-
Y TeMBI JUC- | THUYECKUX U JIabopaTopHBIX paboT | moem- cpezCcTBa pyeMble
LIATI/TUHBI KOCTb KOMITe-
(Mopyst) (ua- TeHLIUU
Cbl)
1 2 3 4 5 6
1. | Pa3genl, YpaBHenust ®pearonbma Il pojgac | 5 3asaHue Ha OIIK-1
Tema 1, 2,3 | BBIPOXKZEHHBIM s1IpOM. ceMHHape B
BU/JIE 33/iau
2. | Paspmenl, HeopHopogHble ypaBHeHUs 2 3ajiaHue Ha
Tema 4, 5 ®pearosbma C BbIPOXKIEHHBIM SI/I- ceMHHape B
POM. BH/JE 33/1a4
3. | Pazgmen 1, MeTtog, riociejoBaTe/IbHbIX TIPU- 2 3ajjaHue Ha
Tema 6, 7 O/IKEeHUI ceMHUHape B
BH/Ie 3a/1a4
4. | Pa3zpen 1, Perenve ypaBHeHui BonbTeppa. 2 3asaHue Ha
Tema 8, 9 ceMUHape B
BUJE 33fiau
5. | Pazgenl, YpaBHeHUsI C CAMMETPUUHBIMU - | 3 3aJlaHye Ha
Tema 10, 11, | pamu. CceMHHape B
12 BH/JIe 3a7a4
6. | Pa3gmen 2, BapuarjnonHoe vcuurciienue. [Touck | 2 3asaHue Ha
Tema 13, 14 | akcTpemasnen. ceMHHape B
BU/JE 33/iau
7. | Pasgen 2, Yc10BHBIM 3KCTpeMYM (PYHKIMOHA- | 2 3asiaHue Ha
Tema 15, 16 | na. Vi3onepumeTrpuyeckas 3azaya. ceMUHape B
BH/Ie 3a/1a4
8. | Pasgen 2, YcnoBHbIN 3KCTpeMyM (yHKIMOHA- | 1 3asaHue Ha
Tema 17 na. 'eoesnueckas 3azava. ceMHHape B
BU/le 3a/1a4
9. | Pasgen 2, Yci0BHBIM 3KCTpeMyM (pyHKIMOHA- | 1 3ajaHue Ha
Tema 18 ja. 3agayva Jlarpanxa ceMUHape B
BUJIE 33/iau
6.1. IT1aH camocTosATe THHON PA0OTHI CTY/IEHTOB
No Tema Bup camo- 3azanue Pekomengy- | Yacsl
Hen CTOSITe/Ib- eMasi uTepa-
HOM pabOThI Typa
1 OrnpegeneHve vH- BHeayau- | Pemienue fomosHUATeb- WcTouHMKY U3 1
TerpajbHOTrO ypaBHe- TOpHas, HBIX UHTerPa/IbHbIX OCHOBHOU U
HUs1, MTUHeHoro 1Y, pellieHue 3a- | ypaBHeHuN ®@pearosibma Il | gornoaHUTENb-
Kaccuduykanus - Jad poja. HOMU JiuTepa-
HEMHbIX UHTerpaabHbIX TYPHI T10 TeMe
ypaBHEHUH MpPaKTUUeCKUX
2 OmnepaTtopHasi (hopma Bueaynu- | Cegenue 3asaun Korm n- 3aHATUM; 1
WHTErpajibHOTr0 TOpHas, Mopsi/iIKa K UHTerpajbHOMY O6pa3o-
ypaBHEeHUS. pelleHue 3a- | ypaBHEHUIO BaTeJIbHbIe
Jad pecypcsl, J10-




3 OpHOpoZHOe ypaBHe- Bneayau- | PelueHue f0M0OJ/IHUTE Ib-
Hue @pearonvma Il TOpHas, HBIX UHTEerpabHbIX
poJia C BEIDOXK/IEHHBIM | pellleHue 3a- | ypaBHeHnH @pegronbma 11
SIPOM. Jau po/ia C BBIPOKJE€HHBIM $i71-
poM.
4 Teopema ®penrossma BHeaynu- | Pemienue fomosHATeb-
00 anbTepHaTHBe TOpHasi, HBIX UHTerPa/IbHbIX
pellieHue 3a- | ypaBHeHul ®@pearosbma 11
Jay poJia C BBIPOXKJE€HHbIM U CTyTHbIE T10
HEeBbIDOK/J|€HHBIM SIZIDOM. JIOTMHY M Ma-
5 Teopema o0 TOM, 4TO Bneayau- | PellieHre KOMITIEKCHBIX poJIto, Tipejo-
ofHOpogHOoe Y n TOpHas, VHTerpajbHbIX ypaBHEHHH | CTaB/sieMbIM
CONPsDKeHHOe K HeMy pelieHue 3a- | Ppearosbma HayuHoti 616-
NY umeroT 0iHO U TO au JIMOTEKOU
JKe YMCJIO JIMHEMHO He- UT'Y u Cro-
3aBUCHMBIX pellleHuH. POHHHE CaUThI
6 Mertog niocnenoBarens- | BHeaygu- | PereHue [OmosiHUTEb- Nctounuku m3
HBIX MPUOIVDKEHUH [17151 TOpHas, HBIX UHTerPa/IbHbIX OCHOBHOM U
pewenus N1Y. pellieHye 3a- | ypaBHEeHUN MeTOZ,0M I10- JIOTI0JIHUATE/Tb-
Jau C/leloBaTe/IbHbIX MpU- HOW1 /iuTepa-
O/MKeHU. TYPbI 110 TeMe
7 Pe3osibBeHTa. Breaygu- | PemeHue [OMOHUTE/Ib- MIPaKTUYEeCKUX
TOpHas, HBIX UHTerpa/ibHbIX 3aHSTUM;
pellleHue 3a- | ypaBHEHUN MeTO/IOM Ha- O6pa3so-
Jay XOJK/IeHHUsI pe30/IbBEeHTHI. BaTeJbHbIe
8 YpaBHeHue BosbTeppa Bneayau- | CBejeHve UHTErpajbHOIO pecypcel, [10-
IT popga. TOpPHasl, ypaBHeHust BosibTepa K MH- | CTYITHBIE I10
pellleHue 3a- | TerpajJlbHOMy YPaBHEHUIO JIOTWHY M Ma-
Jau Ppeprosbma. poJItO, IIpesio-
9 Pe3osnbBeHTa ypaBHe- Bneayau- | PelueHue [0M0OJ/IHUTE Ib- CTaBJ/IIEMBIM
Hust BonwsTreppa 11 TOpHas, HBIX UHTEerpaabHbIX Hayunoi1 616-
poza. pelleHue 3a- | ypaBHeHuM BosbTepa me- JIAOTEKOM
nag TOZIOM HaXOXK/EHHUS pe- ATy u Cro-
30/IbBEHTHI. POHHKE CAWTEL
10 | Cnyuaiti NY Bueayau- | PellieHne AONOJ/HUTE/Ib-
®peprossMma II popa ¢ TOpHas, HBIX UHTEerpa/bHBIX
CUMMEeTPUYHBIM $1/I- pellieHue 3a- | ypaBHEeHUM C CHMMeTpUU-
POM. Jau HBIM SIZIPOM.
11 3agauva ltypma — Bueayau- | Cepgenue 3agauu [Itypma
JInysunis. TOpHas, — JInyBW/L/ISA K UHTErpasib-
pellieHHe 3a- | HOMy YpaBHEHHIO.
Jay
12 | NnTerpanbHoe ypaBHe- | BHeaygu- | V3yuuThb perynsipusyromii
Hue @pearonbma I TOpHas, anroputMm TuxoHoBa.
pO/la Kak HEeKOPPEeKTHO | pelleHHe 3a-
110CTaB/IeHHasl 3a/ayva. Jay
13 | [NonsitTue yHKUMOHA- Bueayau- | Haiitu dusnueckue npume-
Ja. TOpHas, Pbl, B KOTOPBIX (DUT'ypUPY-
pellieHue 3a- | 10T GyHKIMOHAbI

Jau




14 | OnpepeneHue 3KC- Bneayau- | PelueHue f0M0OJ/IHUTE Ib-
TpeMyMa (yHKI[MOHa- TOpHas, HBIX [IPUMEPOB T10 [TOUCKY
na. CUMbHBINA 1 C/1a0bIi | pellieHue 3a- | IKCTpeMyMa (pyHKI[MOHAA.
9KCTPEMYM. Jay

15 | [londaTtue noss 3KC- Bueayau- | I'paduueckoe npezcraBiie-
Tpemarse. Y cioBue TOpHas, HUe TI0JIsl SKCTpeMaJiel.
SIKoOM BO3MO>KHOCTH pellieHue 3a-

BKJ/IFOUEHHe 3KCTpeMa- Jau
JIU B TI0JI€.

16 | YC/I0BHBIM 3KCTpEMyM Bueayau- | PellieHue f0M0/IHUTe Ib-
¢yskumonana. M3ome- TOpHas, HBIX U30TIepUMeTPUYEeCKUX
pUMeTpUUecKas 3a/laua | pelleHue 3a- | 3a/a4y

Jay
17 | 3apaua Jlarpanka mipu Bueayau- | PellieHue f0MOJIHUTe Ib-
Ha/IMUnM CBsI3ei. TOpHas, HBIX 3a/lau T0 MOUCKY
pellleHue 3a- | YCJI0OBHOIO SKCTpPeMyMa B
Jay 3afauve Jlarpanxa.
18 | ['eopesnueckue JIMHUM. Bueayau- | PellieHue f0MOJIHUTE/Ib-
TOpHasl, HBIX r'eo/le3udecKux 3aad.
pelleHue 3a-
Jay

6.2. MeTopnuecKe yKa3aHHusl 10 OPraHU3alid CaMOCTOSATe/TbHOI PadoThI CTYeHTOB

B pasgene 6.1. cTyieHTaM /11 CaMOCTOSTEILHOTO YTTyO/IeHHOr0 U3yUueHust AUCIUIIAHBI (T1a-
palJie/IbHO C JIeKUMsIMU) TIpeJjiararoTcsl 3a/jau M0 M3ydyaeMbIM pasjiesiaM U rpapuk UX U3yueHusl.
[IpenmnosiaraeTcs, 4YTo CTYJeHT CaMOCTOSITeIbHO U3YyUUT J0TIO/IHHUTe/IbHbIe raparpadbl Mo MpoiAeHHOM
TeMe, Tpe/iCTaB/IeHHbIe B IUTepaType 13 I1. 8, a 3aTeM peLUuT Npe/JioKeHHbIe B 1. 6.1 KBaHTOBO-MeXa-
HUueckue 3agaud. OljeHKa CaMOCTOSITe/IbHOW pabOThl CTYJIeHTOB TPOBOJAUTCS B BH/le KOHTPOJIBHBIX
OTIPOCOB Ha MPaKTUUeCKUX 3aHSATHSIX.

7. IlpuMepHasi TeMaTHKA KyPCOBBIX PadoT (IP0eKTOB) (MPH HA/TMYUH)

YueOHBIM T7IaHOM He Tpe/lyCMOTPeHO HarucaHue KyPCOBBIX paboT (TIpOeKTOB).



8. YueOHO-MeTOAUUeCKOe U HH(OPMAL[HOHHOE 00ecrieueHne AUCIUITHHBI (MOy/15):

a) OCHOBHasl JiuTepaTypa

1.

KpacHoB M. JI. BapuaijioHHOe UCUHMC/IeHre. 3a[jaudl ¥ TIPUMepBI C TI0[POOHBIMU pelleHHsIMU:
yueb. mocobue s ctyg. BTy3oB / M. JI. KpacHog, I'. I. Makapenko, A. U. Kucenes. - 3-e
u3/., ucrnp. - M. : JIlubpokowm, 2010. - 168 c. - ISBN 978-5-397-01274-4 up A625989; pusmar
32323(25 3k3.); pusmar 32323(40 3k3.)

OuddepeHLanbHble ¥ UHTerpajibHble ypaBHeHHs, BapUaLMOHHOe UCUKC/IeHe B IpUMepax U
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.)

0) fomnoMHKTe/IbHAs JIUTepaTypa

1.

KpacHor M. JI. VInTerpasbHble ypaBHeHus. BBeieHue B Teoputo : yueb. mocobue Jijist CTY/,.
BTy30B / M. JI. KpacHoB. - 2-e u3fg,., ctep. - M. : KomKnura, 2006. - 303 c. (Hd A602396, 1
9K3.)

Kpacnos M. JI. BapuairioHHoe ucunciieHue : yueb. mocobue ajis BTy30B / M. JI. KpacHos, I'.
. Makapenko, A. U. Kucenes. - M. : Hayka, 1973. - 191 c. (ud 959201; u 203057n0d, 2 3k3.)
BacuibeBa A. b. IHTerpanbHbie ypaBHeHuUs : yuel. a7st cTyg. dusuu. crierl. u crier]. "TIpukaz.
MmaTeMaTuka'" / A. b. BacunbeBa, H.A. TuxoHoB. - 2-e u3f. - M. : ®usmaraur, 2004. - 159 c.
dusmat 19123(24 3k3.); pusmar 19123(5 3k3.)

KpacHoB M. JI. VIHTerpasibHble YPaBHEHUS : 3a/laui U MIPUMEPBI C MOAPOOHBIMU PeIIeHUSIMU:
Yueb. mocobue ans cryg. Bry3os / M.JI. KpacHoB, A.W. Kucenes, I'.1. MakapeHKo. - 3-e u3f.,
ucrp. . - M. : Equtopuan YPCC, 2003. - 190 c. Hdp A581448; ¢usmat 19183(18 3k3.); dhuzmar
19183(20 3k3.)

Snbcronbiy JI. 3. BapuarpioHHoe ucuucierue : yueb. aias ¢pus. u ¢pus.-mat. dak. yH-toB / JI. D.

Anbcronbll. - 6-e U3, - M. : KomKnura, 2006. - 205 c. (Hd A602349, 1 3k3.)



B) 6a3bl JaHHBIX, THPOPMAIJMOHHO-CIIPABOYHbIE U TTIOUCKOBbIE CUCTEMBbI

http://library.isu.ru/ - Hayunasi 6ubmoreka UI'Y;

O6pa3oBaresibHbIe PeCYpPChI, AOCTYIHBIE TI0 JIOTWHY W TIApOJII0, TIpeAocTaBiseMbiM HayuHoi
6ubmmorekont UT'Y:

https://isu.bibliotech.ru/ - U3 «bubmoTex»;
http://e.lanbook.com - 3BC «/3aaTenbcTBO «JIaHbY;
http://rucont.ru - 9BC «PyKoHT» - Me)KOTpacyieBast HayuHasi OMbMoTeKa, cojiepskalrasi orud-
pPOBaHHbIe KHUTH, TIepUOINUeCKre U3/IaHUs U OT/e/IbHbIe CTaTbU 110 BCEM OTpac/isiM 3HaHWM, a
Tak)Xe ayJuo-, BUfleo-, MyJbTiuMeiia coT U MHOTOe JIpyTOE;
http://ibooks.ru/ - 3BC «ANOYKC»- UHTEPHET pecypchbl B CBOOOHOM ZIOCTYTIE.

9. Marepua/bHO-TEXHUUYECKOe 00ecrieueHHue AUCIUTUTMHBI (MOAY/Is):

YuebHasi ayAauTOpuUs [l TIPOBe/ieHUsT 3aHATHIA. [171 TTpoBe/ieHrs 3aHATUM JIEKIIMOHHOTO THUIIA B
KauecTBe /leMOHCTPaLMOHHOrO0 000py/I0BaHUsSI UCIO/Ib3yeTcsl MesioBasi Jocka. HarnsiiHocTh obecrie-
YyMBaeTCs TMyTeM H300pakeHUs CxeM, AuarpamMm U (opmyn C momoipio Mena. Vcrmonb3oBaHue
r7106a/1bHOM KOMIIBbIOTEPHOM CeTH I103BOJIsieT 00ecreunTh AOCTYITHOCTh VIHTepHeT-pecypcoB U peanu-
30BaTh CaMOCTOSITEeIbHYI0 PaboTy cTyeHTOB. Ha /IeKIMsiX MOTYT MCTOMb30BaThCsl MY/IbTUMEJUIHbIE
CpeZcTBa: MPoeKTop, TiepeHOCHOM 3KpaH, HOyTOYK. Ha dakynbreTe uMeeTcsi KOMIbIOTePU3UPOBaHHAs
ayauTOpwUs, TIpefHa3HaueHHas /il CaMOCTOSITe/IbHON pPaboThl, C HEOTPaHHUUEHHBIM JIOCTYIIOM B VH-
TepHeT.

10. O6pa3oBare/bHbIE TeXHOIOTHU:

3ajjauu U3/10’KeHUsI U U3yUeHus AUCLIUTIIMHBI Peau3yoTCs B C/IeAYIOIIHUX opMax JesiTeTbHOCTH:
JIeKIWY, HalleJieHHbIe Ha MosiyueHre HeoOXoauMoi MH(OpMaLMU, U ee UCI0/Ib30BaHKe
TPU peLleHrH NPaKTUYeCKUX 3a/1ay;
MpaKTUUeCcKHe 3aHSITHs, HallpaB/eHHbIe Ha aKTUBU3aLMIO T03HaBaTeIbHOW JesiTe/IbHOCTU
CTYJEHTOB U TIPUOOpeTeHNs] UMW HAaBLIKOB PeIlieHHs] MPaKTUUeCKUX U TTPo0JIeMHBIX 3a/ay;
KOHCYJIbTalluM —e>KeHe/|eTbHO /1J1s1 BCeX KesarollX CTY/IeHTOB;
caMoCTosiTe/IbHasi BHeayAIUTOpHasi paboTa HaripaB/ieHa Ha NMpruobpeTeHre HaBBIKOB CaMO-
CTOSITEJILHOTO pellleHust 3a/lau M0 JUCLIUTIIUHE;
TeKyILIUA KOHTPOJIb 3a JesTelbHOCTbI0 CTY/IeHTOB OCYLIeCTBJISIeTCS Ha JIEKLMOHHBIX U
MpaKTAUeCKUX 3aHITUSIX B XO/le CAMOCTOSITe/TbHOTO PellieHus 3a/jad, B TOM YMCJie Y JOCKHU.
11. Ouenounsle cpeacrBa (OC):

q)OH,E[ OLIEHOYHBIX CPe/ICTB Ipe/iCTaB/IEH B IPUJ/IO’KEHHWH.

11.1. OtieHOUHBIe CpeACTBa [I/Isi BXOAHOTO KOHTPOJIS: He TpPeOyIoTCs.
11.2. OueHoYHbBIe Cpe/ICTBa TEKYILero KOHTPOJIs

[IpyMepsl KOHTPOJIbHBIX 3a7ja4 /151 TPOBe/IeHUs] TeKyI1llero KOHTPOJIS:
1. Metozom auddepeHLMpOBaHUs PELLIUTbL UHTerpajibHOe ypaBHeHUe:

@(x) =x - fex"ga(t) dt
0
2. C moMolI[bI0 pe30JibBeHThl HAWTH pellleHre WHTerpaabHOTO YPaBHEHUSI:
X
@(x) =sin x + 2 fe’”gn(t) dt
0
3. PeliuTh UHTErpajibHOE YPaBHEHHUE C BHIPOXKAEHHBIM SIZIPOM:

1
@(X) - lfarccost @(t)dt :;
0 1- x°

4. HalTi 3KCTpeMany B U30IepUMeTpUUeCKOH 3ajave:



Tyl = (x* +y* (x)dx;  y(0) =0, y(1) =0, npu yenoeun Jy?(xdx =2

11.3. OueHouHbIe Cpe/iCTBA /1Jisi IPOMEXXYTOUYHOM aTTecTal[uu

dopma npoBeieHHs1 TPOMEeXXYTOUHOM aTTecTaliui — 3auer.

IIpumMepHbIii epeyeHb BONPOCOB U 3aiaHUH K 3a4eTy

TeopeTrrueckre BOIIPOCHI:

1.

10.

11

13.
14.
15.
16.
17.
18.

19.
20.

21.

Omnpegenenve uHTerpanbHoro ypaBHeHusi (MY), nunelinoro MY, knaccudukauys TUHEHHBIX
WHTETPaIbHbIX ypaBHeHWN. Sapo, cBoOoaHbIM uneH Y, TpeOGoBaHUS K APy ¥ CBOOOJHOMY
ysieHy. IIpumeps! ¢pu3nyecKUx 3a/ay, NPUBOJAIIMX K UHTErpaabHbIM ypaBHEHUsM (K ypaBHe-
Huto BonbTeppa 1 ypaBHeHuto @pearonbma).

Cezenve 3amaun Kommu st 0ObIKHOBEHHOTO [JuddepeHIabHOr0 ypaBHEHHsT N-TIOPsiiKa K
ypaBHeHuto BosnwsTeppa II poga.

WnrerpanbHoe ypaBHeHue ®pearonbma II poga. CoOcTBeHHble 3HaueHUs: M COOCTBEHHbIE
(yHKLMM fiApa WHTerpanbHOro ypaBHeHUs. OnepaTopHasi (popMa WHTerpaabHOrO YpaBHEHMUS.
Amnanorusi MeXXly TMHeHHbIM UHTeTPa/IbHbIM ypaBHEHHEM M CUCTeMOM JIMHeHHbIX anrebpanue-
CKUX ypaBHEHHUH.

OpnopopHoe ypaBHeHue ®pearosbma Il posa ¢ BeIpoXkAeHHBIM spoM. CBeJeHue ero peue-
HUS K pelleHUI0 CUCTeMbI ajiredpanueckrux ypaBHeHUH.

Teopema 0 KOHEUYHOM uKciae COOCTBEHHBIX 3HaueHWH BBIPOXKAEHHOTO siApa (C
Jl0Ka3aTebCTBOM).

HeopnopopHoe ypaBHenue ®pearosbma Il posa ¢ BeIpOXKZeHHBIM f4poM. CBefieHHe Takoro
ypaBHeHHUs1 K cucTeMe airebpanyeckux ypaBHeHu. Ompegenutens PpeAronbma, COMpsDKeH-
HOe K JJaHHOMY MHTerpa/lbHOe ypaBHeHHe.

Teopema ®pearosibma 06 anbTepHaTHBE (C 0KA3aTeIbCTBOM).

Bropas Teopema ®pearosbma (ciaydald, Korja OJHOPOAHOE ypaBHeHHE HMeeT TOJIbKO TpH-
BUaJIbHOE pellieHre) (C J0Ka3aTebCTBOM).

Tpetbs Teopema ®pearosnsMa (Cydad, Korza OAHOPOJHOe ypaBHeHUe UMeeT HeTpHBHUaIbHOe
peleHue) (C A0Ka3aTe/lIbCTBOM).

Teopema 06 0AMHAKOBOM UKC/Ie THHEMHO HEe3aBUCUMBIX PeIIeHH OZHOPOJHOTO M COTPSDKEH-
HOIO0 K HEMY HHTerpajbHbIX ypaBHeHWU (C J0OKa3aTe/qbCTBOM). Haxo)kpeHre KOMITJIEKCHOTO
pelLlIeHNs MHTeTPaIbHOTO yPaBHEHUs B C/lyyae KOMITIEKCHOTO siipa ¥ CBOOOZHOTO YsieHa.

. METO,E[ rnocsjie1oBaTe/IbHbIX HpH6J’IH)KeHHﬁ AJId pellleHrdd MHTEerpa/ibHOI'0 YDABHEHMSA.
12.

Teopema 0 CylL[eCTBOBaHUU M €JUHCTBEHHOCTH PelleHUs] NHTerpa/bHOI0 YpaBHEHUs B Cllydae
JIOCTaTOUHOM MasiocTu rapamMeTpa A (C ZjoKa3aTelbCTBOM Ha OCHOBAHWU TeOPeMbl O HeTIOJBHXK-
HOM TOYKe orepaTopa).

Pe3onbBeHTa MHTErpanbHOIO ypaBHeHus1. CBOMCTBA pe30/IbBEHTHI.

Pe3onbBeHTa MHTETrpasbHOIO ypaBHEHUS B CJly4ae BBIPOXKAEHHOIO si/ipa.

Cnyuaii siipa UHTeTpPaJbHOTO ypaBHEHWUs, O/IM3KOTO K BBIPOXKJeHHOMY. CBe/ileHre UHTerpasb-
HOT'0 YpaBHEHHUs C TAaKKUM SIJPOM K YPAaBHEHUIO C BbIPDOKJEHHBIM SIZIDOM.

YpaBuenue Bonbreppa II posa. Teopema 06 OTCYyTCTBUM COOCTBEHHBIX 3HAUEHWM YpaBHEHUS
BoswTeppa II poga.

Haxoxgenve pemenusi ypaBHeHusi Bosbreppa II posa merogom mociiefoBaTesbHBIX I1pH-
O/IVKEeHU.

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

WuTerpanbHoe ypaBHeHHe @pearosibMa I poga ¢ cummerpuyHbIM sizipoM. CBoMCTBa COOCTBEH-
HBIX 3HaueHWHA M COOCTBeHHbIX GYHKIMHA Takoro sgpa. ®opmyna IllMuzara gis peruneHus
ypaBHEHUS C CAUMMEeTPUYHBIM $1IPOM.

3ajaua ILtypma — JluyBuisa. CeefeHue 3ajzauu IlItypma — JIMyBU/UIS K UHTerpajbHOMY
yPaBHEHHUIO.



22.
23.

24.
25.
26.

27.
28.

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

dynk1MoHan. Bapuaius aprymenTa ¢yHKIMOHama. HempepblBHOCTE PyHKI[MOHANA, O6/1M30CTh
(GyHKUMI B pa3HbIX nopsjkax. Bapuaius ¢yHKIMoHana (ABa onpeseneHust).

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

YpaBHeHue Dlinepa [/ BapUaLMOHHOM 3a7auu. DKcTpeMalib. [lose skcTpemaren.
MoctaTouHoe ycroBHe 3KCTpeMyMa QyHKIMOHaMa (CUIbHOTO U ¢1aboro).

YcnoBHBIN 3KcTpeMyM (yHKI[MOHaa. V3onepumeTrpuyeckas 3azaua.

[TpuMephI MpaKTUYeCKUX 3a/jaHUi:

1. CocraBuTb MHTerpajabHOEe ypaBHeHHe, COOTBETCTBYIOLee crefyoliemMy AnddepeHIaTbHOMY
YPaBHEHHIO C 3a/|JaHHbIMUA Haya/IbHbIMU Y CJIOBUSIMHU:
y'+y =0; y(0) =0, y'(0) =1
2. Metopom fuddepeHIIMPOBaHNS PELIUTh UHTerpalbHOe ypaBHEHHe:
P(x) =x - fex'fqy(t) dt
0
3. C noMo1blo pe30sibBeHThl HAWTH pellleHre UHTerpaJbHOr0 ypaBHEHHS:
@(x) =e* + fe*'[¢(t)dt
0
4. PemnTh UHTErpajbHOE YpaBHEHUe C BbIPOXK/€HHBIM $1pOM:
T/2
@(x)- A Jéin x cost @(t)dt =sin x
0
5. HaiiTu xapakTepucTHUeCcKue Yncia U coOCTBeHHbIe QYHKIMU /i UHTErPasbHOTO YPaBHEHUSI C
BBIPOJKZEHHBIM SIZIDOM:
al4
p(x)- A fsinz x @g(t)dt =0
0
6. VccnemoBaTh Ha pa3peliMMOCTb [P pa3/IMuYHbIX 3HaUeHUsIX rapamerpa A :
1
p(x)- A J'xef @(t)dt =x
-1
7. Pelmrh METOZOM TOC/€0BATETbHBIX TPUOTVKEHUH:
X 2
X
y(x)+ J'y(s)ds =x+-—
5 2
Pa3paboTunku:
'S
| JoLeHT Kadepsl TeopeTnueckol ¢pusuku  [lepeBanosa U.A.

[Tporpamma paccmoTpeHa Ha 3aceflaHuU KadeIpbl TeOpeTUueCcKo PU3NKu

«14» arpens 2020 r. i ,,
ITpoTtokon Ne8 U.o. 3aB. Kapepoit e —C.B. Jlosuos

Hacrosmass mnporpaMMa He MOXKeT OBITH BOCHpPOHM3BeleHA HHM B Kakod ¢opme 0e3

npeaBapuTe/IbHOI0 MMCbMEHHOI'0 pa3peieHus Ka(])e;[pbl-pa3pa60anKa nporpaMmmal.
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