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I. Hesu u 3agaun AUCUMILUIHHBI (MOTYJISA)
[Ipu n3ydyenun nucuuruinHbl «IHTErpajibHbIe YPABHEHHS M BapUALIMOHHOE MCYUCIICHUE) CTY-
JICHTHl OCBAaMBAIOT MAaTEMATHYECKHI amnmapaTr, HeOOXOAMMBINA JIsl U3YUEHHUs BOKHEHIIMX pa3eiioB
(U3UKH, TAaKKX KaK TEOPETUYECKasi MEXaHHKa, JJICKTPOJMHAMUKA, KBAHTOBAs MEXaHWKa, TEPMOMHA-
MHUKa, pu3nuecKas KUHETUKA. 3HAaHUS, MMOJTyYEHHBIC NPU W3YYEHUHU Kypca, popMHUpYIOT MaTeMaTuye-
CKYIO KYJBTYPY U COCTaBJISIIOT OCHOBY €CTECTBEHHOHAYYHOT'O MOAXO0/Aa K MCCIIEJOBAHUIO MPUPOIHBIX
SIBJICHUH.
ean kypca
Lensto kypca «HTerpanbHble ypaBHEHUS U BAPUALMOHHOE MCUMCICHUE» SIBIIETCA U3YyUYCHHE
OJIHOPOJIHBIX U HEOJHOPOJHBIX JIUHEHHBIX UHTETPAJIbHBIX YPaBHEHUH U UX CBOMCTB, HA OCHOBE KOTO-
PBIX CO3MAIOTCSI MAaTEeMATUYECKUE MOJETH (QU3NICCKUX SIBICHUN W 3aKOHOB B JIMHEHHOM IPUOJIHKE-
HUU; U3YYCHUE MOHATHUS (PYHKIIMOHATIA U €r0 CBOMCTB, MPECTABIAIOMIUX COOOM MaTeMaTHYECKYIO OC-
HOBY (DyH/IaMEHTaIbHBIX (PUINYECKUX 3aKOHOB.
3apaum Kypca
® U3YyYCHHE U OBJAJCHUE METOJIaMU PEIICHUS! HHTETPaIbHbIX YPaBHEHUMH;
® W3YyYCHHE MOHATUS (PYHKIIMOHAIIA,
® OBJIaJICHHUE HABBIKAMH BapbUPOBaHUS ()YHKIIMOHAJIOB;
® H3y4EeHHE METOJOB U IPHUEMOB MaTEMaTUUYECKUX J1I0KA3aTEIbCTB TEOPEM U YTBEPKICHUI;
e (opmupoBaHUE y CTYACHTOB YMEHUN M HABBHIKOB CAMOCTOATEIHLHOTO MPHOOPETEHUS U MIPUMe-
HEHHUsI 3HAaHUH TIPU UCCIIEJOBAHNUU U TOCTPOEHUU MAaTEMAaTUYECKUX MOJEIIEH;
® OBJIaJICHUE CTYICHTAMH 3HAHHI MO MPUMEHEHHUIO UHTErPAJbHbIX YPABHEHUN U BapUALIMOHHOIO
WCYHCIICHUS B Pa3IMYHBIX pa3fenax GU3MUKH MPU UCCIEA0BaHUN GU3NUYECKUX SBICHUA.
I1. Mecto nucuunimubl B crpykrype OITOIT
Hucnunnuna «HTETpanbHbIe YpaBHEHUS W BapUAIMOHHOE MCUUCIEHNUE» OTHOCUTCS K JTUCIIU-
muHaM, GOPMHUPYEMBIM ydacTHUKaMU o0Opa3oBaTelbHOTO mporecca. «/HTerpaibHble ypaBHEHHUS U
BAPUALIMOHHOE MCYUCIICHUE» SIBISETCS MPOAOKEHUEM IMKJIAa MaTeMAaTUYECKUX JAUCLUMIUIMH U Tpe.-
roJiaraeT 3HaHUuEe MaTEeMaTHYECKOTO aHajn3a, BEKTOPHOTO M TEH30PHOTO aHallM3a, IMHEHHOW anreOpsl
u nuddepeHmanpbHeIX ypaBHeHUH. KpoMe Toro, MaHHBIA KypC COJIEPKUT MHOXECTBO MPUMEPOB U3
obOnactu PU3MKH, T.€. CTYJICHT JOHKEH 00J1a1aTh 3HAHUSIMU HE TOJBKO IO BBICIICH MaTeMaTHKE, HO U
o obmeit ¢pusuke. Takum 0Opa3oMm, JUIsi OCBOCHHS TaHHOUW TUCIUIUIMHBI CTYIEHT JOJKEeH 00Janarh
3HAHUSMH 110 CJICAYIONIMM JucuuIUIimHaM: «MaTtematnueckuid aHanu3y», «JIuHeliHas anreOpay,

«duddepennnanpupie ypaBHeHUs», «TeopeTnueckas MEXaHUKay.



II1. TpeGoBaHus K pe3yjbTaTaM OCBOCHUS M CHUILINHBI (MOIYJIs1)
IlepeyeHb MIaAHUPYEMBIX Pe3yJbTATOB 00YUYeHUs M0 JUCIHUIJINHE, COOTHECEHHBIX ¢ HHIMKATO-

PaMHi JOCTUIKCHU A KOMIIeTeHIUii

Kommerenmus ITK-1: CnocobeH UCronbp30BaTh CICHHATM3UPOBAaHHBIC 3HaHUS B 00Ja-
CTH (DPUBUKHU IJI1 OCBOCHUS NPOPHIBHBIX (PU3NUECKUX AUCIUILTHH

Mupukaropel komrereH- MK 1.1 [Ipumensier Gpusnko-mareMaTHyecKuii anmapar B chepe cBoeit

1 npodeccnoHalbHOI 1eATeIbHOCTH

PesynbraTel oOyuenuss  3waem: CyIecTBYIOUIME BUIBI MHTETPAIBHBIX YPaBHEHHN; METOMBI pe-
LICHUS] UHTErPAJIBHBIX YPAaBHEHHUM Pa3JIMYHBIX BHUJIOB; OCHOBHBIC IIPUH-
IUITB BAPHALMOHHOTO HMCYMCIICHHS; (pU3NYecKue NMpUMepbl, MPUBOIS-
mue K H€O6XOI[I/IMOCTI/I PCIICHUS UHTETPAJIBHOI'O YPaBHCHHA UJIA ITOHC-
Ka 3KcTpeMyMa (QyHKIMOHAA.

Ymeem: pemars 0THOPOJHBIE M HEOJHOPOIHBIC JIMHEHHBIE UHTETPaAIb-
HbIC ypaBHEHUS;, BapbUPOBaTh (DYHKIMOHAIIBL, HAXOAWUTH IKCTPEMYM
¢byHKIHMOHATA.

Bnadeem: mpuemamMu M METOJIAMM JI0KAa3aTEJbCTBA MAaTEeMaTHYECKHX
TEOPEM; METOJaMH PEIICHUs COOTBETCTBYIOIIMX YpaBHEHUW B TpeOye-
MOM HPUOJIKEHUU; METOJaMU MOUCKA dKCTPEMyMa M YCIOBHOTO JKC-

TpeMyMa (QyHKIHOHaIA.

V. Copepikanne u cTPYKTYpa AMCHUILIMHBI (MOLYJIs1)

O0BeM JUCHUINIMHEI COCTABIIACT 5 3aueTHRIX equHuI], 180 yaca, B ToM 4dncie 99 yacoB KOHTaKT-
HOW pabOTHI.

3aHATUS TMPOBOATCS TOJNBKO B OYHOM opMe 0O0ydeHHs] ¢ MPUMEHEHHUEM AUCTAHIIMOHHOTO KOH-
TPOJISL CaMOCTOSTENbHON paboThl cTyAeHTOB uepe3 DMOC dakynpTeTa. DIEKTPOHHOM M JUCTAHIIMOH-
HOU opM 00ydeHHUsI He ITpelycMaTpUBaeTCsl.

Ha nmpaktruueckyro moaroroBky oTBoauTcs 50 ayIMTOpHBIX Yaca.

dopma NPOMEKYTOUHON ATTECTALUN: IK3aMEH.

4.1. Conepxxanmne TUCHUIIMHBI, CTPYKTYPHMPOBAHHOE 110 TeMaM, C YKa3aHUEM BH/I0B

y‘{eﬁﬂle 3aHATHH U OTBECACHHOI'0O HA HUX KOJINYECTBA aKAACMHUYCCKUX YaCoB

Ne | Pa3- C  Be s Bunbr yae6HO# paboTsl, DopMBI TEKY-
m/m | jmen | e er | HHX BKITIOYAs CAMOCTOSATENBHYIO padoTy 00ydJaroMXcs , MpakTH4de- | [Ier0 KOHTPOJIS
JANC- M (6] mpak- CKYIO IOATOTOBKY U TPYAOCMKOCTH YCII€EBA€EMOCTH,
Ly | € | 4a | Th4e- (B gacax) ®opmMma npome-
UHBI/T € co | cKasg JKyTOYHOH at-
KonraktHas pabora npenogasarens ¢ ooygaro- | CamocTtos-
€MbI T B 1o~ TCCTAallMH
OIUMUCSA TCJIbHAsA
p ro- (no cemecm-
pabota
TOBKa Jlexuu Cemunapckue | KoncympTanuu pam)
00y- /TIpaKkTHYeCcKne
yaro- /mabopaTopHbIe
IMX- 3aHATHA
csl
1 1-18 7 180 50 34 50 1 55 [IpakTuye-
CKoe  3aja-
HUE; BOIPO-
CHl U 3aIa4u




K 3K3aMCHY

|
34 \

55

4.2. Ilna” BHeayIMTOPHOI cCaMOCTOATEIbLHOH PadoThI 00yUYaIOIMXCS M0 TUCHHUIIIMHE

Cemectp Ha3Banue CamocrositenpHas pabota oOyqatonuxes | OneHouHoe  YueOHO-
azzena, Te- CPEICTBO MeTOou4e-
pasjiena, Bun  camo- Cpoku  BbI- Tpynoem- pel A 5
MBI . K -
CTOSITCJIPHOM  TTOJTHCHHS KCTh (4ac.) ckoe obec
Ne4YeHue ca-
paboThI
MOCTOSITEIb-
HOM pabOThI
7 Tema 1-18  3amanue B [Tocne mpoii- 55 Hemoncrpa- Mcrounmku u3
BUJIE 3a0a9N JCHHBIX TEM M1 TOTOBBIX OCHOBHOM "
pelLIeHu JIOTIOTHUTENb-

HOM JuTepary-
pel 1O TeMe
MPaKTUYECKHUX
3aHaTuil; OOpa-
30BaTENbHbIE
pecypchl,

CTYITHBIE o

ao-

JIOTUHY U Iapo-
110, TpPefoCTaB-
nsempiM  Hayu-
HOH Oubnumore-
ko UT'Y.

4.3. Coaepxxanue y4eOHOT0 MaTepHuaja

Conep:xanue pa3/iesi0B U TeM JUCHHILIMHBI (MOYJIs1)

Pasznea 1 Beenenue B Te0OpHI0 HHTErPAJILHLIX VPABHEHUH

Tema 1. Omnpenenenue untTerpainbHoro ypasHenus (MY), nuneitHoro WY, knaccuduxanus au-
HEHWHBIX MHTETpalibHbIX ypaBHeHU# (ypaBHeHus Opearonbma u Bonbreppa nepBoro u
BTOPOTO pOJia, OAHOPOJIHBIC, HEOAHOPOAHBIC). Ampo, cBoOoaHbI wieH Y, TpeboBa-
HUS K SApYy U cBoOoHOMY wieHy. [IpumMepsl pusndeckux 3anad, NPUBOAAIIUX K HHTE-
rpajibHBIM YpaBHEHUAM (K ypaBHeHUI0 BonbTeppa u ypaBHeHnuto @penronsma). Ceene-
Hue 3aaauu Ko a1 0ObIKHOBEHHOTO U depeHInalbHOT0 YpaBHEHUs N-TIOpSAKa K
ypaBHeHuto Bonbreppa Il pona.
Tema 2. Unterpansuoe ypaBHenue ®@penronsma Il poga. Onpenenenue cOOCTBEHHOTO 3HAYCHHUS
U COOCTBEHHOM (YHKLUU s7pa UHTETpaIbHOTO ypaBHeHus. OnepaTopHas Gpopma UHTe-
IpajbHOTO YpaBHEHUs. AHAJIOTHUS MEX]y JIMHEHHBIM UHTErPaIbHbIM YPAaBHEHUEM U CH-
CTEMOM JTMHEWHBIX ajNre0pandyecKux ypaBHECHHMH.
Tema 3. Opnopomnoe ypaBHenue Ppenronbma Il poma ¢ BeIpokaeHHBIM sipoM. CBeneHUE €ro
pelIeHHs] K pEIIeHUI0 CUCTeMbl alreOpandeckux ypaBHEHHH. Teopema O KOHEYHOM
Yyucie COOCTBEHHBIX 3HAYCHHMU BBIPOXKIECHHOTO sjpa (C JoKa3aTenbcTBOM). HeomHo-
ponHoe ypaBHeHue ®penroneMma |l ponma ¢ BepokaeHHBIM sapoM. OmpenenauTens
@penronsma, CONPSHKEHHOE K JAHHOMY HHTEIPaIbHOE YPaBHEHUE.




Tema 4. Teopema ®@pearonpma 00 anbTepHATHBE (C JOKa3aTeIbCTBOM). BTopas Teopema dpen-
rojbMa (¢ AoKa3aTenbcTBoM). Tperbsa Teopema Opearosnbma (C 10Ka3aTeIbCTBOM).

Tema 5. Teopema o ToM, uto ogHopoaHoe MY 1 compsikeHHoe K Hemy MY uMeroT 0JHO U TO ke
YUCJIO JTUHEHHO HE3aBUCUMBIX perieHuil. Haxoxnenue komiuiekcHoro pemenus MY B
cllydae KOMIUIEKCHOTO si/Ipa U CBOOOAHOIO YJIEHA.

Tema 6. Meton nocnenoBaTeNbHbIX NpuOIKeHuit 1is pemenus Y. Teopema o cymniecTBoBa-
HUU U €AMHCTBEHHOCTH pelieHus: MY B ciiydae 10CTaTOYHON MajlocTu mapamerpa A (c
JI0Ka3aTeJIbCTBOM Ha OCHOBAaHMM TEOPEMBI O HETIOABUKHON TOUYKE OIIepaTopa).

Tema 7. PesonbBeHTa. CBOMCTBA pe30JIbBEHTHI. BhipaskeHue 1Jisi pe30JIbBEHTHI B CIIy4ae BBIPOK-
nenHoro saapa. Ciydait siipa, 6JM3KOTO K BBEIpOXKICHHOMY (cBenenue MY ¢ takum sij-
POM K YPaBHEHHIO C BHIPOXKJICHHBIM SIIPOM).

Tema 8. VpaBuenue Bonbreppa Il poga. Teopema 06 OTCYTCTBUU COOCTBEHHBIX 3HAUCHUH ypaB-
nenust Bonbreppa |l pona. Haxoxaenue pemenus ypaBuenus Bonwsreppa Il pona me-
TOJ/IOM TIOCJIEI0BATENIbHBIX PUOIMKEHUH.

Tema 9. PesonbBenta ypaBHeHus Boabteppa |l pona, moBTopHbIe siapa i 3Toro ciydas. Mute-
rpaibHOe ypaBHeHue Bosbreppa | pona. CBenenue ero k ypasHenuto |l pona.

Tema 10. Cnyuait Y ®penronsma Il pona ¢ cummerpuunbiM siipoM. CBoiicTBa cOOCTBEHHBIX
3Ha4YeHUH U COOCTBEHHBIX (PYHKIMI Takoro sapa (opToroHanbHOCTh CD, OTBEYAOIINX
pasnuunbiM C3; BemecTBeHHOCTh BceX C3; BO3MOXKHOCTH BHIOOpPa OPTOHOPMUPOBAHHO-
ro Habopa C®, coorBercTBytomux oanomy C3). @opmyna Hlmuara mist pemeHus
yYpaBHEHUS C CAMMETPUYHBIM SIIPOM.

Tema 11. 3agaua ltypma — JlmyBmwuia. [loctanoBka, ¢u3nyeckne MpUMEpHI; CBEIEHHUE 3aaud
Htypma — JIMyBUIUISL K HHTETPAIbHOMY YPaBHEHHUIO.

Tema 12. nTerpansnoe ypaBHenue ®pearonsma | poga kak HEKOPPEKTHO MOCTaBIEHHAs 3a/1aya.
Ornpenenenne KOPPEKTHO MOCTaBICHHOM 3aiauun. JlokazaTenscTBo, uyto Y dpenrosnb-
Ma Il pona siBsieTCst KOPPEKTHOM 3a7aueid.

Paznen 2. BBenenne B BApHAIMOHHOE HCYHCICHUE

Tewma 13. Tlonarue ¢pynkuronana. [lonarus Bapuanuu aprymenTa (pyHKIIMOHANA, HETIPEPHIBHOCTH
¢dbyHkuMoHana, 61M30cTH (PYHKIME B pasHbIX Topsakax. OmnpeneneHue JIUHEHMHOTO
¢bynakuonana. [lonstue Bapuanuu GyHKIIMOHANA KaK JTUHEHHOW YacTH €ro mpuparie-
HHS ¥ KaK TPOM3BOAHON MO MapameTpy.

Tema 14. Onpenenenue sxcTpemyMa pyHkunoHana. CunbHBIA U cnadbiil axcTpemyMm. Heobxomu-
MO€ yCIIOBHE IKCTpeMyMa. BbiBoj ypaBHeHUs Ditiepa, MTOHSATHE IKCTPEMAITH.

Tewma 15. Tlonarue mons skcrpemaneil. Ycnosue SIkoOM BO3MOKHOCTH BKIIOYEHHE SKCTPEMAIIU B
nosie. JlocrarouHoe ycioBue KCcTpeMyMa (pyHKIIMOHaa (CUIILHOTO U CJIadoTo).

Tema 16. YcnoBHbIii d5kcTpemMyM GyHKITMOHANa. M3onepumerpudeckas 3afada: Teopema Ditnepa.

Tema 17. 3anmaua Jlarpanxa npu HaJUYUU CBSI3EH.

Tema 18. ['eone3ndeckue TUHUN.

4.3.1. llepeyeHb CEMUHAPCKHUX, NIPAKTHYECKHUX 3aHATHI U JJA00PATOPHBIX PadoT

Ne Ne paznena HanmeHnoBanue cemunapos, npak- | Tpy- OneHouHble dopmu-
Y TEeMBI AWC- | THYECKUX M JabOpaTOpHBIX paboT JI0- cpeacTBa pyemblie
UIUIMHBI eM- KOMIIE-
(Moy1is) KOCTb TEeHIIUU
(qa-
CBI)
1 2 3 4 5 6
1. Paznen 1, VYpaBuenust Opearonsma Il pona ¢ 4 3agaHue Ha ce- IIK-1
Tema 1,2,3 | BBIpOKICHHBIM SIIPOM. MHHape B BUJE
3amaq




2. | Paznmen 1, Heonnopoansie ypasaenus Open- 3anaHue Ha ce-

Tema 4, 5 roJibMa ¢ BBIPOKJACHHBIM SJIPOM. MUHape B BUJIE
3aja4

3. Pazpen 1, Merton nociaea0BaTeIbHbIX MTPU- 3azanue Ha ce-

Tema 6, 7 OJIMKEHUH MUHApE B BUJIC
3a1a4

4. | Pazpen 1, Pewenne ypaBaenuii Bonbreppa. 3ajaHue Ha ce-

Tema &, 9 MUHape B BUJIE
3aja4

5. Pazpen 1, VYpaBHEHUS C CUMMETPUYHBIMHU S~ 3azanue Ha ce-

Tema 10, 11, | pamu. MHHape B BUJE
12 3a7a4

6. | Pazmen 2, Bapuanuonnoe ucuucnenue. [Touck 3anaHue Ha ce-

Tema 13, 14 | skcTpemasei. MUHape B BUJIE
3a7a4

7. | Pazmen 2, Y cnoBHBI 3KcTpeMyM (PyHKIIMOHA- 3amaHue Ha ce-

Tewma 15, 16 | na. M3onepumerpuieckas 3ajiayva. MUHape B BUJIE
3a1a4

8. | Pazmen 2, YcnoBHBIN 3KCTpeMyM (pyHKITMOHA- 3ananue Ha ce-

Tema 17 na. 'eone3snueckas 3agaya. MHUHape B BUJIE
3a7a4

9. | Pazmen 2, YcnoBHEIN 3kcTpeMyM (pyHKIIHOHA- | 6 3amanue Ha ce-

Tema 18 na. 3agada Jlarpanxka MHUHape B BUJIE
3a7a4

4.3.2. Ilepeyenb TeM (BONPOCOB), BBIHOCHUMBIX HA CAMOCTOSITEJIbHOE WU3y4YeHHE CTYy-

AEHTaMM B paMKax camocTositeJibHOi padoTsl (CPC)

Ne Tema Bun camo- 3ananue Pexomennye- | Yacsl
Hex CTOSITEIb- Mas JInTepa-
HOU paboThI Typa
1 Omnpenenenue nHTe- Bueaynu- | PenieHue nOMOIHUTEND- HcTounuku u3 3
rpajbHOrO YpaBHEHUS, | TOpHAas, pe- | HbIX HHTETPAJIbHBIX ypaB- OCHOBHOU U
nuHenHoro NY, kiac- nieHue 3a- | Henuit @penronsma 1 po- JIOIIOJTHU-
cuduKaIus TMHEHHBIX nad na. TEJILHOU JIU-
UHTETPAJIbHBIX ypaB- Teparypsl MO
HEHHUU TEeM€ IPAKTH-
2 OmneparopHas popma Bueaynu- | Ceenenue 3anaun Komm n- | uyeckux 3aHs- 3
WHTETPAIIBHOTO YpaB- TOpHas, pe- | NOpsA/IKa K UHTErPAIIbHOMY TUH;
HEHUS. LIEHUE 3a- | YPABHEHUIO Ob6pa3oBa-
Jay TEJIbHBIE pe-
3 OnHOpoaHOE ypaBHe- Bueaynu- | PenieHue 1OMOIHUTEND- CYpCBIL, J10- 3
Hue @pexaronpma Il TOpHasi, pe- | HbIX HHTErPAJIBHBIX YPaB- CTYIIHBIE 1O
pOoJa ¢ BBIPOKICHHBIM menue 3a- | HeHut @penroasma ll po- JIOTUHY U Ta-
SAIPOM. Jaq Jla C BBIPOXKICHHBIM 1[I POJIIO, TIPENO-
pOM. CTaBJIIEMbIM




4 Teopema Opearonsma Bueaynu- | PenieHue nONoONMHUTEND- Hayunon
00 anpTepHaTHUBE TOpHAs, pe- | HbIX HHTErPaIbHBIX YPaB- OoubnnoTEeKON
mieHue 3a- | HeHut @penroasma ll po- UI'Y u Cro-
Jaq Jla C BBIPOXKJICHHBIM U HE- | POHHHE CalThl
BBIPOXKJIEHHBIM SJIPOM.
5 Teopema o TOM, 4TO Bueayau- | PeleHue KOMIUIEKCHBIX
onHoponHoe MUY u co- | TOpHasd, pe- | MHTETpaIbHBIX YPAaBHEHUM
npsokeHHoe Kk Hemy MY | menue 3a- | @penronbma
UMEIOT OJTHO U TO ke Jaq
YHCJIO JIMHEHHO He3a-
BHCHMBIX PEILICHUM.
6 Metona nocienoBa- Bueayau- | Pelienue g0onogHUATEINb-
TEJIbHBIX MPUOINAKE- TOpHAas, pe- | HbIX UHTErpalbHbIX YpaB-
HUU J71s1 pemieHus Y. IIEHUE 3a- | HEHUH METOJOM IIOCIEO-
Jaq BaTEJIbHBIX MPUOJIMKEHU.
7 PeszonbBenTa. Bneayau- | Peumenue nonosHurensb-
TOpHAas, pe- | HbIX UHTErpalbHbIX YpaB-
LICHME 3a- | HEHUM METOJIOM HaXO0XKJe-
Jaq HUS PE30JIbBEHTHI.
8 VYpaBuenue Bonbreppa | Breaynu- | CBeneHue MHTETPaIbHOTO
Il pona. TOpHas, pe- | ypaBHeHUs BonbpTepa k UH-
LICHHE 3a- | TETPAJIbHOMY YPaBHEHUIO
nag ®pearospma. Hctounuku us
9 Pe3onbBenTa ypaBHe- Bueaynu- | PemieHne nonosHUTENb- OCHOBHO U
Hus Bonbreppa Il po- TOpHas, pe- | HbIX HHTErPAJIbHBIX YPaB- JOTIOJIHU-
Ia. LIEHKE 3a- | HEeHUul Bonbrepa MeTooM TEJIBHOU JIN-
Jag HAaXO0JK/ICHHs PE30JIBEHTHL. | TepaTyphl 10
10 | Cnyuait 1Y @pen- Bueaynu- | PenieHue nOMOIHUTEND- TEME IIPAKTH-
roabMa |l pona ¢ cum- | TOpHas, pe- | HbIX HHTETPAJIbHBIX ypaB- YEeCKHUX 3aHsl-
METPHUUYHBIM $JIPOM. LICHHE 3a- | HEHUM C CHMMETPUYHBIM TUH;
may SITIPOM. O6pazoBa-
11 | 3apmava lltypma — JIu- Bueaynu- | CBenenue 3anaun llltypma | TenbHbIE pe-
YBHJLJISL. TOpHasd, pe- | — JIMyBUIIIA K HHTErpab- CYpCB, J10-
LIEHHE 3a- | HOMY YpaBHEHHIO. CTYIIHBIE 11O
Jadg JIOTUHY U Ta-
12 | UnTerpanbHOE ypas- Breaynu- | M3yuuTs peryasapusyromumii | poito, Ipeio-
HeHue @pearonsma | TOpHas, pe- | anroput™M TUXOHOBA. CTaBJISIEMbIM
po/ia KaKk HEKOPPEKTHO | IICHHUE 3a- Hayunon
IIOCTaBJICHHAs 33/a4a. Jadg O6ubIMoTEKON
13 | Tlonstre GpyHKIHOHA- Bueaynu- | Haiiti dusmueckue mpu- UT'Y u Cro-
Ja. TOpHasl, pe- | MEpBI, B KOTOPBIX (pUrypH- | POHHHE CANThI
LIEHHE 3a- | PYIOT QYHKIIMOHAJBI
Jadg
14 | Onpenenenue skcTpe- Bueaynu- | Pemienue nonosHUTENb-
MyMa (yHKIHOHAJA. TOpHAas, pe- | HbIX IPUMEPOB IO MTOUCKY
CuIbHBIN U CITa0BIi IIEHUE 3a- | AKcTpeMyMma GyHKIIHOHAA.
KCTPEMYM. Jayg
15 | [lonsiTHE TIONIS SKCTpE- Breaynu- | I'paduueckoe mpeacrasiie-
Mazen. Yciosue SAko- TOpHas, pe- | HUE I0JIA DKCTpEMAJIEH.
OU BO3MOXHOCTH LIEHUE 3a-
BKJIIOUEHUE DKCTpEMa- Jayq

JIN B IIOJIC.




16 | YcnoBHBIM SKCTpeMyM Bueaynu- | PemieHue nonosHUTENb- 3
¢bynkunonana. M3one- | TopHas, pe- | HbIX H30IEPUMETPUUECKUX
puMeTpHUUecKas 3a1a4a | IIeHHe 3a- | 3ajad
Jad
17 | 3apaua Jlarpanxa npu Bueaynu- | PenieHue nOnoNHUTEINb- 3
HaJINYMUHU CBSI3EH. TOpHasi, pe- | HbIX 3a/a4 10 MTOMCKY
LICHUE 33- | YCJIIOBHOI'O 3KCTPEMyMa B
Jad 3ajaue Jlarpanxa.
18 | I'eonmesnueckue nuHuu. | BHeaymu- | PemieHue qomogHUTENb- 3
TOpHasl, pe- | HbIX I'€0/Ie3UYECKHX 3a/1aY.
LICHUE 3a-
Jad

4.4. MeroanuyecKkue yKa3aHus 10 OPraHU3alui CaMOCTOATEIbHOI Pa0do0ThI CTYIeHTOB

B pasnene 4.3.2 cTtyneHTtam i CaMOCTOATENBHOTO YriayOJEHHOTO M3Y4YCHHS JAUCIUIUIMHBI (TIapal-
JICNIBHO C JICKIMSIMU) TPEUIararoTcs 33a4d M0 U3ydaeMbIM paszzeiaMm U rpaduk ux usydenus. [Ipen-
MOJIAraeTCsl, YTO CTYJACHT CAMOCTOSITEIIbHO U3YYUT JOMOJHHUTEIbHBIC Maparpadbl 1Mo MpoiIeHHON Te-
Me, TIPE/ICTaBICHHBIC B JIUTEPAType U3 1. 5, a 3aTeM PEeIIUT NpeaioKeHHbIe 3a1a4n. OLneHKa caMoCTo-
SATENBHOUN pabOThI CTYJICHTOB MPOBOMTCS B BHJIC KOHTPOJIBHBIX OMPOCOB Ha MPAKTHYECKUX 3aHSATHSIX.

4.5. IlpumepHasi TeMATHKA KYPCOBBIX padoT (IpPOeKTOB) (IpY HAJTHMYHMH)

Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO HAIMCAHUE KYPCOBBIX paboT (MPOESKTOB).

V. Y4eOHo-MeTOAMYeCKOE U MH(POPMALTMOHHOE o0ecnedeHne JUCHUIIMHBI (MOIYJIA)

a) CIIMCOK JINTEPATYPHbI

OCHOBHas JIUTEpaTypa

1. Kpacuor M. JI. BapuannonHoe ucyrciaeHue. 3a1a4u U MPUMEPHI C MOIPOOHBIMHU PEIICHUSMH:
yue0. mocobue ams crya. BTy30B / M. JI. Kpacuos, I'. . Makapenko, A. . Kucenes. - 3-¢
u3 ., uctp. - M. : JIuopoxom, 2010. - 168 c. - ISBN 978-5-397-01274-4 ud A625989; puzmar
32323(25 ak3.); puszmar 32323(40 5k3.)

2. JlubdepeHnnanbHple 1 HHTETPajIbHbIE YPaBHEHMS, BAPHAIHOHHOE HCYUCIICHHE B IPUMEpaX U
3amavax : yue6. mocobue / A. b. Bacunbesa [u ap.]. - 3-e uza., ucnp. - CII6. : Jlans, 2010. -
429 c. - ISBN 978-5-8114-0988-4 ud A625474; puzmar 31398(50 sk3.)

JIOTIOJTHUTEIIBHAS JIUTEPATypa

1. BacunweBa A. b. Unterpanpabie ypaBHeHUs : yaeO. 11 ctyd. Gusnd. cnen. u cre. "[lpuknan.
marematuka" / A. b. BacunbeBa, H.A. Tuxonos. - 2-e u3z. - M. : ®usmariut, 2004. - 159 c.
¢uzmat 19123(24 7x3.); puzmar 19123(5 7x3.)

2. Kpacnos M. JI. UnTerpasbHble ypaBHEHHS : 3314l M IPUMEPHI C OJIPOOHBIMHU PEIICHUSIMHU:
VYueb. mocodue mys crya. Bry30B / MUJL. Kpacnos, A.U. Kucenes, I'.11. Makapenko. - 3-¢ u3 .,
uchp. . - M. : Equropuan YPCC, 2003. - 190 c. uadp A581448; puzmar 19183(18 3k3.); puzmar
19183(20 »k3.)



0) nmepuoANYECKUE U3TaHUS
- HET
B) CIIMCOK aBTOPCKUX METOJUYECKUX Pa3paboTOK
- HET
r) 0a3bl TaHHBIX, HHHOPMAIIMOHHO-CIIPABOYHBIC U TIOUCKOBBIC CUCTEMBI

http://library.isu.ru/ - Hayunas 6udnaunoreka UT'Y;

OOpazoBatenbHbIE PECYpChl, AOCTYIHBIE MO JIOTHHY W TMapojio, MpenocTaBiisieMbiM HaydHoit
ounbaunorexoit UI'Y:

e https://isu.bibliotech.ru/ - D43 «bubnuoTex»;
e http://e.lanbook.com - DBC «M3natenscTBO «Jlanby;
e http://rucont.ru - DBC «PykoHT» - MeKOTpacieBas HaydHas OHMOIHOTEKa, comeprxarias onud-

POBAHHLIC KHUTH, IICPUOANYCCKUC U3OaHNUA U OTACIbHBIC CTAaTbU IO BCEM OTpaCIAM 3HaHI/II71, a
TAK¥XKC ayaAno-, BUACO-, MYJIbTUMCIHNA CO(bT U MHOT'0€ APYTOC;

e http://ibooks.ru/ - DBC «AibGyKc»- HHTEPHET PEeCypChl B CBOOOTHOM JIOCTYIIE.

VI. MaTepuajibHO-TeXHUYeCKOe o0ecneyeHne JUCHUIIMHBI (MOAYJIs1)

VYyebnas ayauTopus Ui MPOBEACHUS 3aHATUN. J[7s mpoBeneHus 3aHSATUN JIGKIIMOHHOTO THUIA B
KauecTBE JEMOHCTPAI[MOHHOTO O0OPYJIOBaHMS MCIONB3YyeTCsl MeJoBasi Jocka. HarmsgHocTs oOecrme-
YUBAETCS MyTeM HU300pakeHUsl CXeM, AuarpaMMm M (GopMyl ¢ HoMolbio Mena. Vcnonb3oBaHue rio-
0anpHON KOMIBIOTEPHOM CETH MO3BOJSET 00ECHEUNUTh TOCTYMHOCTh VIHTEpHET-pECypCcoB M pean3o-
BaTh CaMOCTOSITETILHYIO padOTy CTYACHTOB. Ha JEKIUAX MOTYT HCIOJIB30BATHCSI MYJIbTUMEIUWHbBIE
CpeICTBa: MPOEKTOP, MEPEHOCHON dKpaH, HOYTOYK. Ha (akynbpreTe nMeeTcs KOMIbIOTEPU3UPOBAHHAS
ayIMTOpHs, MpeaHa3HauYeHHas JJIsI CAMOCTOSITEIbBHOW paOOThl, ¢ HEOTPAHUYEHHBIM J0CTynoM B MH-
TEpHET.

VII. O6pa3oBaTte/ibHbIe TEXHOJOTUM:

3aaun U3JI0KEHUS U U3YUCHUS JUCITUTUTMHBI PEATU3YIOTCS B CIAEAYIOMUX (hopMax NesaTeTbHOCTH:

e JICKIIMH, HaIleJICHHbIC Ha TOJyYeHHE HeoOXOoAuMol WHGOpMAIMU, U €€ HCIOIh30BaHUE
IIPY PELIEHNUH MPAKTUYECKUX 3a/1a4;

® [IPAKTUYECKHUE 3aHATHS, HAIPABICHHBIE HA aKTUBU3ALMIO [MO3HABATEIILHON JAEATEIBHOCTH
CTYJICHTOB Y IPUOOPETEHNS UMHA HaBBIKOB PEIIEHUS MPAKTUUECKUX U MTPOOJIEMHBIX 3a/1a4;

® KOHCYJBTallMM —€KEHEEIBHO JIUIS BCEX JKEJIAIOIINX CTYICHTOB;

e caMocCToOsTelIbHasl BHEayIuTOpHas paboTa HampaBieHa Ha MpUOOpETeHHE HABBIKOB CaMo-
CTOSITEJIBHOT'O PEIICHUS 3a1a4 M0 TUCIUIUINHE;

® TEKYyIIMH KOHTPOJIb 32 JESATEIBbHOCTBIO CTYIEHTOB OCYILIECTBISETCS HA JIEKUMOHHBIX W
MPAKTUYECKUX 3aHATHUSAX B XOJI€ CAMOCTOSITEILHOIO PEIICHUS 3a/1a4, B TOM YHCJIE Y JOCKH.

VIIl. OneHouHnble MaTePHUAJIBI AJIsl TEKYIEr0 KOHTPOJISI M IPOMEKYTOUYHOI aTTeCTAlNU
@DOH/T OTIICHOYHBIX CPENICTB MPEICTABIICH B MPHIIOKCHHH.

8.1. OuleHOYHBIE CPEICTBA ISl BXOJITHOTO KOHTPOJIS: HE TPEOYIOTCS.
8.2. OuieHOUYHBIE CPEJICTBA TEKYILLETO KOHTPOJIS
[TpuMepbl KOHTPOJIBHBIX 3314 JJIs1 IPOBEICHUS TEKYILEro KOHTPOJIS:



1. Metonom muddepeHIMpoBaHUs PEIINTh HHTErPAIbHOE YpaBHEHHE:

o(X) =X — j et p(t) dt

2. C noMo1IbI0 PE30JIbBEHTHI HAUTH PELIEHUE UHTETPAIIbHOIO YPAaBHEHUS:

o(X) =sinx + 2jeH¢(t) dt
0

3. Pemmth nHTErpanbHOE ypaBHEHUE C BBIPOXKIECHHBIM SIIPOM:

1
o(X) — /1]' arccost g(t)dt=
0

1
J1-x?

4. HaiiT 3KCcTpeMalid B U30MEPUMETPUUYECKON 3aa4e:

Jlyl= I(XZ + yI2 (x)) dx; y(0) =0, y(l) =0 , IPU YCIIOBUH I yz (x)dx =2

8.3. O1ieHOYHBIE CPEACTBA ISl HPOMEXKYTOYHOM aTTecTaluu

d)opMa IIPpOBCACHUA HpOMC)I(YTO‘IHOﬁ aTTeCTallul — 3K3aMCH.

IIpumepHBbIii IepeyeHb BONPOCOB U 3a/1aHNI K IK3aMeHY

TeOpeTI/IIIeCKI/IC BOITPOCHI:

1.

~

10.

11.
12.

13.
14.

Onpenenenne uHTErpabHOTO ypaBHeHus (1Y), nmuneitHoro NV, xnaccudukarus JTHHESHHBIX
MHTETpalbHBIX ypaBHeHUH. Sapo, cBoboaubiil uieHn MUY, TpeboBaHus K sIpy U CBOOOAHOMY
yneHy. [Ipumeps! pu3ndeckux 3a1ad, NPUBOAALIIMX K MHTETPAILHBIM YPaBHEHUSM (K ypaBHe-
Huto BonbTeppa u ypaBHenuto ®penroibma).

Ceenenue 3anaun Komm 1111 0ObIKHOBEHHOTO U pepeHnalbHOr0 ypaBHEHUS N-TIOpsAJIKa K
ypaBHeHuto Bonbreppa Il pona.

WurerpansHoe ypaBHenue ®penronsma |l poma. CoOcTBeHHBIE 3HAU€HUS U COOCTBEHHbIE
(GyHKIMU fpa UHTETpaIbHOro ypaBHeHus. OnepaTopHas (opMa MHTETpaJbHOIO YPaBHEHMS.
AHanorus Mexay JMHEWHbIM UHTETPAJIbHBIM YPAaBHEHUEM U CHCTEMOM JIMHEWHBIX airedpau-
YECKUX YPaBHEHHUH.

Omnnopoanoe ypasuenue ®@pexaronsma |l poxa ¢ BeipoxaeHHBIM sinpoM. CBelleHHE €ro pelie-
HUS K PEIICHUI0 CUCTEMBI allre0paniyeckux ypaBHEHU.

Teopema 0 KOHEYHOM YHUCIIE€ COOCTBEHHBIX 3HAYEHHH BBIPOKIEHHOTO sifpa (C J0Ka3aTesb-
CTBOM).

Heongnoponnoe ypaBuenne ®@pearonpma |l poga ¢ BeIpoKIeHHBIM sipoM. CBeJeHHE TaKOTO
ypaBHEHHs K cUcTeMe anreOpanyeckux ypaBHeHHH. Omnpenenutens Opearoibma, CONpsKeH-
HO€ K JaHHOMY MHTETpajibHOE YpaBHEHHE.

Teopema @penronbpma 06 anbTepHATHUBE (C JOKA3aTEILCTBOM).

Bropas teopema @penronbpma (ciydaid, Korja OJHOPOJIHOE YpaBHEHHUE WMEET TOIBKO TPUBHU-
aJIbHOE pelIeHne) (C 10Ka3aTeIbCTBOM).

Tpetbs Teopema @penronpMma (ciydyail, Korja OJHOPOJHOE YpaBHEHHUE UMEET HETPUBHAIbHOE
penieHue) (¢ A0Ka3aTelIbCTBOM).

Teopema 00 0JMHAKOBOM 4YHCIIE JTUHEHHO HE3aBUCUMBIX PEIIEHUN OJHOPOJHOTO U COMPSKEH-
HOTO K HEMY MHTErpaJbHBIX YpaBHEHHMH (C Joka3aTesnbcTBOM). HaxoskaeHue KOMIUIEKCHOTO
pEelIeHNs HHTErPAIIbHOTO YpaBHEHUS B Cllydyae KOMIUIEKCHOTO i/jpa U CBOOOJHOIO YIEHA.
Mertoa nocnenoBaTeabHbIX TPUOIMKESHUH TS peIICHHs] HHTETPajJIbHOTO YPaBHEHUSI.

Teopema 0 CylIeCTBOBaHUHU U €AMHCTBEHHOCTH PEIICHUS MHTETPAIBHOTO YPABHEHUS B Cllydae
JOCTaTOYHOM MaJOCTH mapamerpa A (C JO0Ka3aTelIbCTBOM HAa OCHOBAaHUHM TEOPEMBI O HEMO-
JBIKHOHM TOUKE orepaTopa).

Pe3onbpBenTa MHTErpagbHOro ypaBHeHUs. CBONCTBA PE30JIbBEHTHI.

Pe3osibBEHTa MHTETPAIbHOIO YPAaBHEHHUSI B CIIy4ae BBIPOKIECHHOIO s1pa.



15.
16.
17.
18.
19.
20.

21.

22.
23.

24,
25.
26.

27.
28.

Crydail siipa MHTETpaJIbHOIO YpaBHEHUS, OIM3KOr0 K BBIpOXkA€HHOMY. CBeJleHHE MHTErpallb-
HOT'O YPaBHEHMSI C TAKUM SIJPOM K YPABHEHUIO C BBIPOXKIECHHBIM SJPOM.

VYpaBuenue Bonbreppa Il pona. Teopema 06 OTCYTCTBMM COOCTBEHHBIX 3HAYEHUH ypaBHEHHUS
Bonwteppa Il pona.

Haxoxnenue pemenus ypaBHeHus Bonbreppa |l pomga MeTonom mocrnenoBaTesibHbIX HMpUOIIH-
KEHUU.

Pe3onbBenTa ypaBHeHust Bonbreppa |l pona, moBTOpHBIE Apa AJIs 3TOrO CiIydas.
WuTerpanbubie ypaBHeHus Bonsreppa | u Il poga. Cs3bs Mexay HUMMU.

WuterpanbHoe ypaBHeHue Ppearonasma Il poga ¢ cummerpuusbsiM sapom. CBoiicTBa co0-
CTBEHHBIX 3HaYCHUU U COOCTBEHHBIX (YyHKUMI Takoro siapa. @opmyna [lmuara ms pemeHus
YPaBHEHUsI ¢ CAMMETPUYHBIM SIPOM.

3anaya llrypma — JlnyBwinsa. Csenenue 3amaun Ultypma — JlnyBuiwis K MHTErpajJbHOMY
YPaBHEHHUIO.

WuTerpanbHoe ypaBHeHue @penronapma | poja kak HEKOPPEKTHO MOCTaBJIEHHAS 3a/1a4a.
WnterpanbHoe ypaBHeHue @penronsma |l pora ¢ ToUku 3peHUs] KOPPEKTHOCTH MOCTAaHOBKH
MaTeMaTU4YeCKON 3a/1a4u.

@Oynkiuonan. Bapuanus aprymenTa ¢yHkiuoHana. HenpepblBHOCTh QyHKIIMOHANA, OJIM30CTh
GbyHKIMH B pa3HBIX MOpsakax. Bapuanus ¢pyHKImoHana (1Ba OrpeaesieHus).

OkerpeMyM ¢pyHkuuoHana. CuibHbIA U cialblii skcTpeMyM. HeoOxoaumoe yciaoBue 3KcTpe-
MyMma.

VYpaBHeHue Oiiiepa Uil BApUalMOHHOM 3aaauu. DKkcTrpemais. [lose sakcTpemaiei.
JlocTtaTouHOE yCIIOBUE SKCTpeMyMa (DyHKIIMOHAIA (CHIILHOTO | ¢1a00To0).

VYcnoBHbI 3kcTpeMyM (yHKIMOHANIA. M3onepumerpuyeckas 3aaaya.

[IpuMepsl IpakTUYECKUX 3adaHUM:

1.

CocTaBUTh MHTETPAIbHOE YPABHEHUE, COOTBETCTBYIOLIEE CleayomemMy auddepeHnnaibHoOMy
YPaBHEHHMIO € 33J]aHHBIMU HaYaJIbHBIMU YCIIOBUSIMHU:

y'+y=0; y(@0)=0, y'(0)=1
Metonom nuddepeHIMpoBaHNs PELIMTh HHTETPAIbHOE YpaBHEHHUE:

X
P(x) =x— [e ' p(t) dt
0
C IOMOIIBIO PE30JIbBECHTHI HauTH PCHICHUC NHTCTPAJIbHOI'O YPABHCHU:

o(x) =¢e* +Jx'ex’t(p(t) dt

Pemmuts HHTCIPpAJIbHOC YPABHCHUEC C BBIPOKIACHHBIM AAPOM:
zl2

p(X)—A4 _[sin X cost (t) dt =sin x
0
Haititu XapaKTCPUCTHYCCKUC YUCTIa U COOCTBEHHEIE (I)YHKLII/II/I AJI1 UHTCTPAJIBHOT'O YPaBHCHHS C

BBIPOXKACHHBIM AIPOM:
l4

o(X)— A jsin2 X p(t)dt=0
0
HccenenoBath Ha pa3pemIinMOCTh IIPU PA3JIMYHBIX 3HAYEHHAX ITapaMeTpa A

o(X) —ij xe' p(t)dt = x

Pemnte MeTO0M MOCIIEA0BATENBHBIX MPUOIKCHUI:

X X2
y(x)+£y(s)ds= x+?



PazpaboTunku:
i A noueHT kadenpsl Teopernyeckoit pusuku  [lepeBanosa ML.A.

[Iporpamma cocrabiieHa B cooTBeTcTBUHM ¢ TpeboBanusmMu OI'OC BO mo HampaBieHHIO MOITr0-
ToBKH 03.03.02 ®usuka.

[TporpamMma paccMoTpeHa Ha 3aceilaHuu Kadenpbl TeopeTHueckon hU3UKH

«15» mapra 2024 1. '

[Tporokon Ne7 U.o. 3aB. kadenpoii v C.B. JloBuos

Hacrosimass mnporpamMMa He MoO:KeT ObITH BOCIPOM3BeleHA HH B Kakoii ¢(opme 0e3

NpeABaAPUTEJIBbHOI0 NMCbMEHHOI'0 paspeicHus Raq)enpbl-pa3paﬁqunKa nporpaMmmal.



