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I. Hean n 3a1a4u AUCHMILIMHBI (MOYJIs1)
[Ipu n3zyyenun nucuuriuinabl « MHTETpanbHbIe ypaBHEHUSI U BapUAIMOHHOE UCYUCIICHHE) CTY-
JIEHTHI OCBAMBAIOT MaTEMATHUECKHH amnmapar, HeOOXOAUMBIN JJIsl N3YUCHUS BaXXHEHIITNX pa3iesioB Gu-
3MKH, TAKUX KaK TEOpETUYEeCKas MEXaHUKa, SJEKTPOJIUHAMMKA, KBAHTOBAas MEXaHUKa, TEPMOJIUHAMH -
Ka, (hu3nueckas KUHETUKA. 3HAHWUsI, MOJIyYCHHbIE IPU U3YYCHUHU Kypca, GOPMHUPYIOT MaTEeMaTHYECKYIO
KYJBTYpPY M COCTAaBJISIIOT OCHOBY €CTECTBEHHOHAYYHOTO MOJX0/1a K UCCJIEIOBAHUIO MPUPOIHBIX SIBJIC-
HHIA.
eau xkypca
Henwto kypca «MHTErpanbHble ypaBHEHUS] U BapUAllMOHHOE MCUUCIICHUE» SIBISIETCS U3YUYEHUE
OJIHOPOJIHBIX ¥ HEOJHOPOJHBIX JTUHEHWHBIX UHTETPATbHBIX YPABHEHHUM U X CBOMCTB, HA OCHOBE KOTO-
PBIX CO3/IAIOTCS MaTeMaTUYECKHE MOJIeTH (DU3NYECKUX SBICHUA M 3aKOHOB B JIMHEHHOM TPHOIIMKE-
HUM; U3yYeHHE TMOHATHs (YHKIMOHANa M €r0 CBOWCTB, MPEICTaBISAIONIMX OO0l MaTeMaTU4ecKyro
OCHOBY (pYHIaMEHTAIBHBIX (PU3NYECKUX 3aKOHOB.
3apaun kypca
® U3yYECHHE U OBJIAJICHUE METOJAMH PEUICHUSI MHTErPAJbHBIX YPaBHEHUN;
® M3yuYeHHE MOHATHUS (PYHKIMOHANA;
® OBJIA/ICHHE HaBBIKAMH BapbUPOBAHUS (DYHKIIMOHAJIOB;
® U3y4YEHHE METOJIOB U IPHUEMOB MaTEMAaTUUYECKUX J1I0KA3aTEIbCTB TEOPEM U YTBEPKICHU;
e (QopmMHupoBaHUE Yy CTY/IEHTOB YMEHUH M HAaBBIKOB CaMOCTOSTEIBHOIO MPHOOpPETEeHUs U Mpu-
MEHEHHUsI 3HAaHUU TIPHU UCCIIEIOBAHNUU U TOCTPOECHUH MAaTEMAaTUUECKUX MOJIEIIEH;
® OBJIAJICHUE CTYJACHTaMU 3HAHUI MO PUMEHEHHUIO UHTErPaJIbHbIX YPAaBHEHUN U BapUALIMOHHOIO
WCYHCIICHUS B Pa3IIMYHBIX pa3fiesiax GU3NKH MPH UCCICTOBAHUU PU3NICCKUX SIBICHUH.
II. MecTo nucuuniimubl B cTpykrype OIIOIT
Jucuunnuna «HTEerpanbHble ypaBHEHUS U BapUAIMOHHOE MCUYUCIICHHE» OTHOCHUTCS K JTUCIH-
wiMHaM, (GOPMHUPYEMBIM YYacTHHKaMH 00pa3oBaTEeNbHOTO mporecca. «/HTerpanbHble ypaBHEHUS U
BapUAIIMOHHOE MCYHCIICHHE) SIBIISIETCS MPOJOKCHUEM IMKIIAa MaTeMaTHUYECKUX JAUCIUIUIMH U TIPe-
MoJIaraeT 3HaHWE MAaTEeMAaTHYECKOTO aHaju3a, BEKTOPHOTO W TEH30PHOTO aHAJIN3a, JUHEHHOU anreOpsl
u muddepeHnanbHbIX ypaBHeHUH. Kpome Toro, JaHHBIA Kypc COIEP)KUT MHOXKECTBO MPUMEPOB U3
obnactu PU3MKH, T.€. CTYJIEHT JOHKEH 00JIajaTh 3HAHUSAMU HE TOJBHKO MO BBICIICH MaTeMaTHKe, HO U
o obmeit ¢usnke. Takum oOpa3om, JUIsT OCBOCHUS JAaHHOW JUCIUIUIMHBI CTYJCHT TOJKEH 00JIaaTh
3HAHUSIMU 110 CJICAYIOMNM IUCIUTUTNHAM: «MareMatnueckuii aHanmusy, «Jluneinas anrebpay», «Aud-

Q)CpeHI_[I/IaJ'IBHBIC YPaBHCHUS, «TeopeTI/IquKa;I MCXaHHUKa».



ITI. TpeOoBaHus K pe3y1bTaTaM OCBOCHHMS JMCIUILIHHBI (MOAYJIsST)
ITepedyenn miIaHMpyeMbIX pe3yJbTATOB 00y4eHHS M0 JUCHHUIINHE, COOTHECEHHBIX C HHIMKATO-

PaMHu JOCTHKCHUA KOMHeTeHHI/Iﬁ

Kommerenmusa [1K-1: CnocoGeH HCIonbp30BaTh CEHAIM3UPOBAHHBIC 3HAHUS B 00Ja-
CTH (U3UKU U acTPOPU3UKU IS OCBOCHHUS MPO(PUIBHBIX (PU3UUECKUX
TUCLUILINH.

HNunukaroper koMmeTeH-| MK 1.1 Criocoden IIPOBOJANUTH aHAIN3 HAYYHBIX JaHHBIX, PE3YJIETATOB
AKCTICPUMEHTOB U HAOJIOACHUH, HCIIOIB3Ys CIEIUaTU3UPOBAHHBIC 3HA-
HUSI B 007aCTH (PU3UKU B aCTPOPHU3HUKH.

N 1Kk CiocoOeH mpoBOIUTh aHAJIM3 HOBBIX HAIPABJICHHUH HCCIIEN0-
BaHUN M ONBITHO-KOHCTPYKTOPCKHUX pa3padOTOK B COOTBETCTBYIOULIEH
001aCTH 3HAHUH.

bA85051

PesynbraTsl 00yueHus | 3waem: CyIIECTBYIONIME BHUIBI MHTETPAJIBHBIX YPaBHEHHH; METOABI pe-
IIEHUS] MHTETPAJIbHBIX YPAaBHEHUH Pa3JIMYHbIX BUIOB; OCHOBHBIE MPHUH-
IIWITBl BapHAIIMOHHOTO WCYUCIICHHS; (PU3UYECKHE MPHUMEPHI, IPUBOIS-
ye K HeOOXOIUMOCTH PEIICHUSI HHTETPAIHHOIO YPAaBHEHHS HITU TIOUC-
Ka 9KcTpeMyMa (QyHKIHOHAIA.

Ymeem: pemarb 0IHOPOJHBIE M HEOJHOPOHBIC JTMHEHHBIE MHTEIPaAIb-
HbIEe ypaBHEHHS; BapbHpOBaTh (YHKIMOHAIBI, HAXOAUTHh KCTPEMYM
(GyHKIMOHATA.

Bnaoeem: mpueMaMH M METOJaMH JIOKA3aTENbCTBA MaTeMaTHYECKHX
TEOpeM; METOJIaMH PELICHUsI COOTBETCTBYIOIIMX ypaBHEHUH B TpeOye-
MOM TPHUOIIKEHUH; METOJaMU MOUCKA SKCTPEMyMa M YCIOBHOTO JKC-
TpeMyMa (yHKIHOHATIA.

IV. Conep:kanue U CTPYKTYpPa JUCUMILJIMHBI (MOIYJIs1)

OO0beM QUCHUILIMHBL COCTABISAET 2 3aYETHBIX €IMHUILLI, 72 4., B TOM YHCIEe 65 4acOB KOHTAKTHOM
paboTHI.

3aHATHS MPOBOJATCS TOJIBKO B OYHOM QopmMe oOydeHHs ¢ MPUMEHEHHEM IUCTAHIIMOHHOTO
KOHTPOJISI CaMOCTOSITEIbHON paboThl cTyaeHToB dyepe3 DMOC dakynbpTeTa. IIESKTPOHHOW W JIUCTAH-
UOHHOU (opM 00yUeHUs HE IPEyCMaTPUBACTCS.

Ha npaktryeckyto moaroToBKy OTBOIUTCS 16 ayAUTOPHBIX YaCOB.

dopMa IPOMEKYTOUHON aTTECTALUU: 3a4eT.

4.1. Conepsxkanue IMCHUILIMHBI, CTPYKTYPHPOBAaHHOE N0 TeMaM, C YKa3aHMeM BH/0B

y‘leﬁHBlX 3aHATHH U OTBEACHHOI'0 HA HUX KOJIUYECTBA aKAJACMHUYECCKHUX YaCOB

Ne | Paz- | C| Be 3 Bunsr yueOHOM paboTHI, DopMBbI TEKY-
m/m | gen | e | er | HUX | BKIIOYas CAaMOCTOSTEIBHYIO paboTy oOydarommxcs , MpakTHde- | [Iero KOHTPOJIs
Juc- | M | O | Ipak- CKYI0 MOATOTOBKY U TPYAOEMKOCTh yCIIEBaeMOCTH,;
ou- | € | 4a | TM4e- (B vacax) ®opma npome-
IUIA- | C co | ckas J)KyTOUHOM aT-
KonraktHas paboTa mpemnonaBatens ¢ o0ydaromu- | CamocTos-
HB/ | T B oJi- TECTAINN
MHCS TeNnbHAs
TEeMBI | P ro- (no ceme-
pabota
TOBKa Jlexuun Cemunapckue | Koncynprammu cmpam)
00y- /TIpakTHYeCcKue
4aro- /mabopaTopHbIe
IHX- 3aHATHA
cs




1 1-18 72 |16 34 16 1 7 [IpakTnue-
CKoe  3aja-
HUE; BOMPO-
Chl U 3aJ7a4u
K 3a4eTy
Hroro: 72 116 34 16 1 7

4.2. Il;1aH BHeayAUTOPHOI CAMOCTOATEJIbHOI pa0oThl 00y4aIOIMXCH M0 JUCHUILIUHE

Cemectp HazBanue CamocrositenbHas pabora odydaronuxcst | OnieHounoe | YueOHo-
Pasiienna, 1Cgyn  camo- Cpoku  Bbi- Tpyso- CpeACTBO METORH 6%-
MBI CTOATEIHHOMN | TOTHEHUS E€MKCTh ckoe obecre-
YCHU aMoO-
paboTsl (dac.) CHHC caMo
CTOSITEIILHOU
paboThI
1 Tema 1-18  |3ananue B Bu- |[locie mpoii- 7 JlemoHcTpa- |Hcrounnkn  u3
JIe 3a1a49n JCHHBIX TEM IS TOTOBBIX | OCHOBHO# H J10-
peleHni HOJIHUTENBHOMI

JUTEPaTypsl 1O
TEME IMpaKTHYe-
CKHX 3aHATHH;
O06pa3oBarenb-
pecypcesl,
JIO-CTyIHBIE 10

HBIC

JOTHHY W Tapo-
JII0, IPEeIOoCTaB-
nsemblM  Hayu-
HOM Oubnuore-
kot UT'Y.

4.3. Conepxkanue yue0HOro MaTepuasa

Conep:xaHue pa3/iesioB U TeM JUCHUIJIMHBI (MOLYJIs)

Pa3nen 1 Beenenue B TEOPHIO HHTETPAJILHLIX VPABHEHU I

Tema 1.

Tema 2.

Tewma 3.

Omnpenenenue uHTErpanbHoro ypaBHeHus (MY), nuneitnoro UV, knaccuduxarms iu-
HEIHBIX MHTETPAJbHBIX ypaBHeHUH (ypaBHeHust ®pearonsma u Bonbreppa nepsoro u
BTOPOTO POJIa, OJHOPOAHBIE, HEOAHOPOAHBIE). SAapo, cBoboaHbIN unen UV, Tpebopa-
HUS K s7Ipy U cBOOOgHOMY wieHy. [Ipumeps! ¢pu3znueckux 3agad, IpUBOJAIIMX K UHTE-
rpaJibHBIM ypaBHEHHIM (K ypaBHeHUI0 BonbTeppa u ypaBHenuto ®@pearonasma). Ceene-
Hue 3a1ayu Komm 1151 00bIKHOBEHHOTO MU (HEepeHIIMaIBLHOTO YPaBHEHUS N-TIOPsiIKa K
ypaBHeHuto Boubreppa Il pona.

WnrerpanbHoe ypaBHeHue @penroasma Il poga. OnpeneneHrie coOCTBEHHOTO 3HAYEHUS
U COOCTBEHHOM (YHKILMU siipa MHTErpalbHOro ypaBHeHus. OnepartopHas popma uHTE-
IpajJbHOTO YpaBHEHMsI. AHAJIOTHS MEX]y JIMHEHHBIM HHTETPAIbHBIM YPAaBHEHUEM U CH-
CTEMOH TMHEHHBIX anreOpandyecKux ypaBHECHHH.

OpnnopoaHoe ypaBHenue ®pearonbma Il pona ¢ BeipoxkaeHHBIM g1poM. CBeeHHE ero
pelIeHUs K PelIeHHIO CHUCTEeMBbl anreOpandeckux ypaBHeHHH. TeopemMa 0 KOHEYHOM
ymclie COOCTBEHHBIX 3HAUEHMI BBIPOXKAECHHOTO sijipa (¢ Joka3arenbcTBoM). HeogHopos-



Tema 4.

Tewma 5.

Tema 6.

Tema 7.

Tema 8.

Tema 9.

Tema 10.

Tema 11.

Tema 12.

Hoe ypaBHeHue ®penronsma II pona ¢ BelpokaeHHbIM sipoM. Omnpenenutens @pen-
roJIbMa, CONPSHDKEHHOE K IAHHOMY MHTETPajIbHOE YPAaBHEHHE.

Teopema ®@pearonsma 00 anbTepHaTUBE (C JOKa3aTenabcTBOM). Bropas Teopema @pen-
rosibMa (¢ gokasarenbcTBoM). Tperbs Teopema Opearonpma (¢ 10Ka3aTEILCTBOM).
Teopema o Tom, uTo oHOpOoaHOE Y U conpszkeHHOEe K HeMy 1Y MMEIOT OHO U TO K€
YUCJIO JJMHEHHO HE3aBUCUMBIX pemeHni. Haxoxnenne komruiekcHoro pemenus MY B
cllydae KOMIUIEKCHOTO sIJIpa U CBOOOHOTO WJIEHA.

Merton mocnenoBatenbHbIX puOmmkennid st perienus Y. Teopema o cymiecTBoBa-
HUM ¥ €MHCTBEHHOCTH perieHuss MY B ciydae 10ocTaTOYHON ManocTu mapamerpa A (¢
JI0Ka3aTeIbCTBOM Ha OCHOBAaHMM TEOPEMBI O HETIOABUKHON TOUYKE OIepaTopa).
Pe3onbBenTa. CBoMcTBa pe30JbBEHTHI. BoIpaskeHue A pe30JbBEHTHI B CIy4yae BBIPO-
&KneHHoro sapa. Ciydail siapa, OJM3KOro K BBIpOXKAEHHOMY (cBeneHue MY ¢ takum
SJIPOM K YPaBHEHHIO C BBIPOKIACHHBIM SAPOM).

VYpasuenue Bonbreppa Il pona. Teopema 00 OTCYTCTBHHM COOCTBEHHBIX 3HAUYCHUN ypaB-
HeHus Boubreppa Il pona. Haxoxnenue pemenus ypasHeHnus Boubreppa Il poga meto-
JIOM TOCJIEJIOBATEIbHBIX MPUOIIHKEHHI.

PesonbBentTa ypasHeHus Bosbreppa Il pona, moBropHsle sapa ais 31oro cinyvas. Mure-
rpaibsHOe ypaBHeHne BonbsTeppa I pona. CBenenue ero k ypasHenuto Il poxa.

Cnyuait 1Y ®penronsma Il pona ¢ cummerpuynsiM siapoM. CBoiicTBa cOOCTBEHHBIX
3HaYeHUH U coOCTBEHHBIX (PyHKIMH Takoro siapa (opToroHaabHocTh CD, OTBEUAIOIINX
pasnuuHbM C3; BenecTBeHHOCTh BeeX C3; BO3MOXKHOCTH BBIOOPa OPTOHOPMUPOBAHHO-
ro Habopa C®, coorBercTByromux oaHomy C3). @opmyna lMuara mist pemieHus
YPaBHEHHUS C CAMMETPUYHBIM SIAPOM.

3anaga Hltypma — JInyBusuia. [loctaHoBka, ¢pusnyeckue MpUMeEphl; CBEACHHUE 3adauu
[typma — JInyBUILISI K MHTETPAJIbHOMY YPaBHEHHUIO.

NurerpansHoe ypaBHeHne @penroneMa [ poga kak HEKOPPEKTHO MTOCTABICHHAsS 3a/1a4a.
Omnpenenenne KOPpEKTHO NOCTaBIEHHOU 3aaaun. [loka3atenbeTBo, yto MY Ppenrons-
Ma Il pona sBisieTcst KOppEKTHOM 3aa4ei.

Pasznes 2. BBenreHnue B BapuanoHHOe HCYHUCJIEHH e

Tema 13.

Tema 14.
Tema 15.
Tema 16.

Tema 17.
Tema 18.

[Tonsitue dynkimonana. [lonsTus Bapuanuu aprymMeHTa (yHKIIMOHANA, HETPEPHIBHO-
cTH (pyHKuMOHAaNa, O01u30cTH QYHKIMI B pa3HbIX nopsakax. OnpeaeneHue JTUHEHHOTO
¢dyukmonana. [lonstue Bapuanuu GyHKIIMOHANA KaK JUHEHHON YacTH €ro mpupaiie-
HUS M KaK TPOU3BOIHOM MO MapameTpy.

Onpenenenue sxcTpeMyma pyHkimonana. CuibHbIN 1 cnadblii skcTpemym. HeoOxomm-
Moe ycIlIoBUE dKCTpeMyMa. BbiBo ypaBHeHUs Dilsiepa, MOHITHE SKCTPEMAIIH.

[TonsiTHe mons skcTpeManeid. YcnoBue SIKOOM BO3MOKHOCTH BKIIFOUEHHE HKCTPEMAIU B
nosie. JloctaTtogHoe yCiIoBHE KCTpeMyMa (PyHKITMOHAA (CUIIBHOTO U CJIad0TO).
YcioBHBIN 3KcTpeMyM (pyHKIMOHANA. M3onepuMeTpudeckas 3ajada: Teopema Difnepa.
3anayva Jlarpanka npu HAJIMYHUH CBS3ECH.

I'eone3nueckue JIMHUM.

4.3.1. IlepeyeHb CEMHHAPCKUX, MIPAKTHYECKHUX 3aHATHII U JJA00PATOPHBIX PadoT

Ne Ne paznena HanmenoBanue cemunapos, npak- | Tpy- OueHouHble dopmu-
U TEMBI JJC- | THUYECKUX U JIaOOpaTOpHBIX padoT | H0eM- CpeIcTBa pyemble
LUIUIMHBI KOCTh KoMIIe-
(Momyst) (ua- TEHIUU
Chl)
1 2 3 4 5 6
1. Pazgen 1, VYpasuenus @penronsma Il pona ¢ 2 3amanue Ha ce- TIK-1
Tema 1,2,3 | BBIPOXKAECHHBIM SIIPOM. MUHape B BUJIE
3aja4




2. | Pazpen 1, Heonnopoanslie ypaBaenus ®pen- | 2 3anaHue Ha ce-

Tema 4, 5 roJibMa ¢ BBIPOXKICHHBIM SIIPOM. MHHape B BUJIE
3a/1a4

3. Pazpen 1, Meroa nociaeaoBaTeNbHbIX MPUOIH- | 2 3amanue Ha ce-

Tema 6, 7 KEHUI MHHape B BUJIE
3a/1a4y

4. | Pazgen 1, Pemenue ypaBaenuii Bonbreppa. 2 3aaHue Ha ce-

Tema 8, 9 MHHape B BUJIC
3a/1a4

5. | Pazmen 1, YpaBHEHHS ¢ CHMMETPUYHBIMU 2 3ananue Ha ce-

Tema 10, 11, | sapamu. MHHape B BUJIE
12 3a71a4

6. | Paznmen 2, Bapuanmonnoe ucuncnenue. [louck | 2 3amanue Ha ce-

Tema 13, 14 | skcTpemanei. MUHape B BUJIE
3a/1a4

7. | Pazgen 2, YcnoBHbIHM 9KCTpeMyM (DyHKIIMOHA- | 2 3anaHue Ha ce-

Tema 15, 16 | na. U3onepumeTrpuyeckas 3aaaya. MHHape B BUJIE
3a/1a4

8. | Paznmen 2, YcnoBHBIM SKCTpeMyM (QyHKIHOHA- | | 3agaHue Ha ce-

Tema 17 na. ['eoge3nueckas 3agaya. MUHape B BUJIE
3aja4

9. | Paznmen 2, YcnoBHBIN SkcTpeMyM (yHKIIMOHA- | 1 3amanue Ha ce-

Tema 18 na. 3agayva Jlarpanxka MHHape B BUJIE
3a1a4

4.3.2. Ilepeyenb TeM (BONPOCOB), BBIHOCHMbIX HA CaMOCTOSITEJIbHOE M3y4YeHHE CTY-

JEHTAMH B PaMKax camocTosiTeJibHOoil padotsl (CPC)

Ne Tema Bun camo- 3anaHue Pexomennye- | Yacsl
HeT CTUOﬂTenL— Mas JIuTepa-
HOI pabOoTHI Typa
1 Onpenenenue UHTe- Bueaynu- | Pemienue qonosiHUTENb- 0,2
Hcrounukn u3
TpaJIbHOTO YpPAaBHEHUS, | TOpHAs, pe- | HbIX HHTErPaJbHBIX ypaB- .
o o OCHOBHOI U
nuHenHoro MY, kiac- menue 3a- | HeHut @pearonsma Il po-
N JIOTIOJIHUTEIb-
cuUKas THHSHHBIX aq na. N
HOM1 TuTepa-
WHTErPAJIbHBIX YpaBHE-
o TYpBI IO TEME
HUN
NPaKTHYECKUX
2 OmneparopHas popma Bueayau- | Ceenenue 3anaun Komm n- p3aH51TI/H71' 0,2
HWHTETPAJILHOTO yPaB- TOpHasl, pe- | MOPsAIKa K HHTETPATHLHOMY 06 a3OB?;.
HEHHSI. LICHUE 3a- | YPAaBHEHUIO P
TEJIbHbBIC pe-
Aat CYpCHI, 10
3 OnHopoaHoe ypaBHE- Bneaynu- | Pemienue AONOTHUTENb- CTyF; HI:Ie o 0,2
Hue @penronsma Il po- | TopHas, pe- | HbIX HHTErPaJbHBIX ypaB- noryHH A
J1a C BBIPOXKIAECHHBIM wenue 3a- | Hennit @pearonsma Il pona oo }1; e110
STTPOM. mag C BBIPOXKICHHBIM SIIPOM. P » 1P
CTaBJISIEMBIM
4 Teopema @pearosnbma Bueaynu- | Peumenue qonoyiHUTENb- Hayusoii 616- 0,2
00 anpTEepHATHBE TOpHAas, pe- | HbIX HHTErPAJIbHBIX ypaB- THOTEKOl
menue 3a- | Heuui @penronpma Il pona
pel POM& | YTV 1 Cro-
maq C BBIPOXK/ICHHBIM U HEBBI- o
POHHHE CAUTBHI
POXKJICHHBIM SITPOM.




5 Teopema o0 TOM, 4TO Bueayau- | PemieHue KOMIUIEKCHBIX 0,2
oaHoponHoe Y u co- | TOpHas, pe- | UHTETrpajbHbIX YPABHEHHI
npsbkeHHoe k Hemy MY | menue 3a- | @penroiasMma
MMEIOT OJTHO U TO XKe Jaq
YUCJIO JIMHENHO He3a-
BUCUMBIX PEIICHUH.
6 Meron nocnenoBarenb- | BHeaynu- | PemieHue 1ononHUTENb- 0,2
HBIX TPUOIMKEHUN 711 | TOpHAs, pe- | HbIX HHTETPAJIbHBIX ypaB-
pewenus Y. LICHUE 3a- | HEHUI METOJIOM I0CIIEN0-
Jaq BaTEJbHBIX MPUOIMKSHUN.
7 Pe3onbBeHTa. Bueaynu- | Pemenue qonoJIHUTENb- 0,2
TOpHasl, pe- | HbIX UHTErPaJIbHbIX ypaB-
IICHUE 3a- | HEHUH METOJIOM HaXOXJe-
Jaq HUS PE30JIbBEHTHI.
8 Vpasuenue Bonbreppa | Bneaynu- | CBeneHue UHTETPAIBHOTO 0,2
IT pona. TOpHasd, pe- | ypaBHeHHs Boibrepa K uH-
HIEHUE 3a- | TerpaIbHOMY ypaBHEHHUIO
nayg ®penroapma.
9 Pe3onbBeHTa ypaBHe- Bueaynu- | Pemenue qonoJiHUTENb- 0,2
Hust Bonwsreppa Il po- TOpHAs, pe- | HbIX UHTErPaJbHbBIX YpaB-
ppa =P PHA, P Sroerp P W cToYHUKY U3
1a. meHue 3a- | HeHui BonbTepa Metogom .
OCHOBHOM U
Jaqy HAaXO0/ICHUS PE30JIbBEHTHI.
= OTOJIHUTEb-
10 | Coyuait Y ®penrons- | Bueayau- | Pemenue qonoJHUTENb- A o e 0,2
HOM JUTepa-
Mma Il pona ¢ cummer- TOpHasi, pe- | HbIX UHTErPaJbHbIX YpaB- p
. TypbI IO TEME
PUYHBIM SIIPOM. IICHUE 3a- | HEHUN C CUMMETPUYHBIM yp
MIPAKTUYECKUX
Jaq SIIPOM. .
3aHATUH;
11 | 3agaua ltypma — JIn- Bueaynu- | Ceenenue 3amauu lltypma O6pazona 0,2
YBUJLISL. TOpHasi, pe- | — JInyBuIIIA K UHTETpaib- P
TEJIbHBIE pe-
LIEHUE 3a- | HOMY YPaBHEHUIO.
a4 CypCHI, J10-
- CTYyIHBIE MO
12 | MurerpanbHoe ypaBHe- | Baeaynu- | M3yuuTts peryispusyromuii JIOTHHY ¥ 113 0,2
Hue @penronbma I po- | TopHas, pe- | aroput™m THXOHOBA. POJIO, TIPENIO
J1a KaK HEKOPPEKTHO LICHUE 3a- ’
CTaBJISIEMBIM
IIOCTAaBJICHHAs 3a/1a4a. aq .
A A — Hayunoit 6u6-
13 | Ilonsitue pyHKIMOHA- Bueaynu- | Haiitu ¢usnueckue npume- THOTCKOI 0,2
Ja. TOpHas, pe- | pbl, B KOTOPBIX pUrypupy-
pHast, pe- | pbl, PIX QHTYPHDY- | Iy 1 Crro-
IIeHHE 3a- | IOT (PYHKIIMOHAIBI .
pOHHUE CaNTHI
Jaq
14 Omnpenenenue sKkcTpe- Bueaynu- | Pemienue qonosiHUTENb- 0,2
MyMa (pyHKIIHOHAIIA. TOpHasl, pe- | HBIX IPUMEPOB IO TTOUCKY
CunbHbBIN U cnadbIi IIeHHE 3a- | 3KCTpeMyMma (pyHKIHOHAIA.
IKCTPEMYM. a4
15 | IloHaTue nomus 3KCcTpe- Bueaynu- | I'paduueckoe npencrasiie- 0,2
Maiiei. Ycinosue fko- TOpHAas, pe- | HUE MOJs IKCTpEMaJeH.
0¥ BO3MOXHOCTH LICHUE 3a-
BKJTFOYEHHUE IKCTpPEMa- Jaq
JIU B TIOJIE.
16 | YcnoBHBIM 3KCTpEMyM Bueaynu- | Pemenue nonosiHUTENb- 2
¢dynkimonana. M3ome- | TopHas, pe- | HbIX U30MEPUMETPHUECKUX
puMeTpuYecKas 3ajjauya | LIeHHe 3a- | 3aJa4

maq




17 | 3agaua Jlarpanka npu Breaynu- | Pemenue n0noiaHUTENb- 1
HAJINYMHU CBSI3EH. TOpHasl, pe- | HBIX 3a/1a4 10 TOUCKY
IIIEHUE 3a- | YCIIOBHOT'O 3KCTpEMyMa B
Jay 3agade Jlarpanxka.
18 | I'eone3uueckue nuHuu. | Breaynu- | Pemenue nonosnHutenb- 1
TOpHasl, pe- | HbIX Ie0Je3NYECKUX 3a/1ay.
LIEHHE 3a-
Jau

4.4. Metoan4yeckue yKazaHusi 110 OPraHU3aluU CAMOCTOSATEIbHON PadoThI CTYIEHTOB

B paznene 4.3.2 cTyaeHTam Ui CaMOCTOSITEIIBHOTO YIIyOJIEHHOTO M3Y4YeHMs AMCLUILIUHBI (Tapai-
JIEJIBHO C JISKIUSIMH) TIpeIaraloTcs 3aJauu 1Mo U3ydyaeMbIM paszzenaM U rpaduk ux uzydenus. [lpen-
M0JIaraeTcs, YTo CTYACHT CAMOCTOSTEIbHO M3YUYHUT JAONOJIHUTENbHBIE aparpadsl Mo NPOWIeHHOMN Te-
Me, NIPeJICTaBICHHBIE B JIUTEPAType U3 II. 5, a 3aTeM PEeLIUT NpeaaokeHHble 3a1aun. OeHKa caMocTo-
ATEJIbHOU PabOThI CTYJJCHTOB MPOBOAUTCS B BHJIE KOHTPOJIBHBIX OMIPOCOB Ha MPAKTHYECKUX 3aHATHSIX.

4.5. llpumepHasi TeMATHKA KYPCOBBIX Pa0d0T (MPOeKTOB) (MPU HAJIMYMH)

Y4eOHBIM MJIaHOM He MPEAyCMOTPEHO HAIMCaHUE KYPCOBBIX paboT (IIPOEKTOB).

V. YueOHo-MeTOoanM4YecKkoe U HHPOPMALMOHHOE 0O0ecredeHue U CHUIJINHBI (MOIYJIs1)

a) CIIMCOK JINTePaTyPhI

OCHOBHas JIUTEpATypa

1. Kpacuos M. JI. BapuaiinonHoe ucuuciieHre. 3a1aun ¥ MPUMEPHI C MOIPOOHBIMH PEIICHUSIMHU:
yue0. mocobue st ctya. BTy30B / M. JI. Kpacnos, I'. 1. Makapenko, A. 1. Kucenes. - 3-¢
u3., uctp. - M. : JIubpokowm, 2010. - 168 c. - ISBN 978-5-397-01274-4 up A625989; puzmar
32323(25 ax3.); dpuszmar 32323(40 5k3.)

2. JuddepeHnmaabHple 1 HHTETPATbHBIC YPAaBHCHHS, BApUAIIHOHHOE HCYUCIICHHE B IPUMEpPax U
3amavax : yueb. mocobue / A. b. Bacunbesa [u np.]. - 3-e uzn., ucnp. - CIIO. : Jlans, 2010. -
429 c. - ISBN 978-5-8114-0988-4 udp A625474; puzmat 31398(50 »k3.)

JIOTIOJTHUTENbHAS TUTEpaTypa

1. BacwibeBa A. b. IHTerpansHbie ypaBHeHUS : yueO. Iuist cTya. ¢pusnd. crel. u crel. "[Ipukmnan.
mateMmaTtuka" / A. b. BacunbeBa, H. A. Tuxonos. - 2-e¢ u3x. - M. : ®usmariur, 2004. - 159 c.
dbuszmat 19123(24 7x3.); pusmar 19123(5 3k3.)

2. KpacuoB M. JI. IHTerpanpHbie ypaBHEHUS : 3a7]a41 U TPUMEPBI C TOJPOOHBIMU PELICHHUSIMHU:
Y4eb. mocobue mis ctyn. Bry3oB / M.JL. Kpacuos, A.W. Kucenes, I'.11. Makapenko. - 3-e u3.,
uctp. . - M. : Enuropuan YPCC, 2003. - 190 c. up A581448; puzmat 19183(18 3x3.); pusmar
19183(20 »k3.)

0) nepuoaUYECKUE U3TaHUS

- HCT



B) CITUCOK aBTOPCKHUX METOJIMYECKUX Pa3pabOTOK

- HCT

r) 0a3bl JaHHBIX, THPOPMAITMOHHO-CIIPABOYHBIE M TIOMCKOBBIE CUCTEMBI

http://library.isu.ru/ - Hayunas oubnuorexa UI'Y;

OOpazoBaTenbHbIE PeCcypchl, AOCTYMHBIE MO JIOTMHY W Mapojro, MpeaocTaBiseMbiM HayuHoii
ouommorexo UT'Y:

e https://isu.bibliotech.ru/ - U3 «bubnuoTex»;
e http://e.lanbook.com - ObC «M3natenbcTBo «JlaHby;

e http://rucont.ru - 9bC «PykoHT» - MekOTpacieBas HaydyHass OMOJIMOTEKA, coaepxKarias onud-
POBaHHBIC KHUTH, HICPUOJUICCKUC U3JaHUA U OTACIbHBIC CTATbH 110 BCEM OTpPACIIsAIM 3HaHHI>'I, a
TaKXe ayJIno-, BUJICO-, MyJIbTUMEIUA COPT U MHOTOE JIPYTOE;

e http://ibooks.ru/ - OBC «AlOyKC»- HHTEPHET peCypCchl B CBOOOTHOM JIOCTYTIE.

VI. MaTepuajibHO-TeXHUYeCKOe o0ecneyeHue JUCHUNINMHBI (MOTYJIS)

VYyeOHast ayauTopus i TPOBEACHUs 3aHATHH. [ mpoBeeHusT 3aHATHNA JICKIIMOHHOTO THUIIA B
KaueCTBE IEMOHCTPAIMOHHOTO 000pYyI0BaHUS UCTIONIB3yeTCsl MeNoBasl Tocka. HarmsaHocTs obecreun-
BaeTCs MyTeM M300paKeHHs CXeM, TuarpaMM 1 ¢popMyJl ¢ TOMOIIbio Mena. VMcnonp3oBanue riodas-
HOM KOMITBIOTEPHOU CETH IMO3BOJISIET 00ECMEYHTh JOCTYHMHOCTh MHTEepHET-pecypcoB U peanu3oBaTh
CaMOCTOSITENIbHYI0 paboTy CTyAeHTOB. Ha JeKIusx MOTyT MCIHOJB30BaThCS MYJIbTUMEIUNWHBIE CPEe-
CTBa: MPOEKTOp, MEPEHOCHOW dSKpaH, HOyTOykK. Ha (akynpTere mMeercs KOMIBIOTEPU3UPOBAHHAS
ayUTOpHS, MpeHA3HAYCHHAS JJISI CAMOCTOSITEIbHONW pa0OThl, C HEOTPAaHWYEHHBIM JOCTyIoM B MH-

TEPHET.

VII. O6pa3oBare/ibHbI€ TEXHOJIOTHM:

38.,[[21‘11/1 H3JIOKCHUA U U3YUCHHA NUCIHUIIIIMHBI PCATTU3YIOTCA B CIICAYIOIIUX (bOpMaX JACATCIIbHOCTH

JIEKLIMHU, HalleJIEHHbIE Ha IOJIydeHHEe HeoOXoauMmoW HHpOpMalnuu, U ee UCHOJIb30BaHUE
IIPY PELICHNHU IPAKTUYECKUX 3a/1a4;

IIPAKTUYECKHUE 3aHATHS, HAIPABICHHbIE HA aKTUBU3ALMIO IIO3HABATEIBHOMN NEATEIbHOCTU
CTYZICHTOB U IPUOOPETEHHSI UMHU HAaBBIKOB PEILICHUS MIPAKTUYECKUX U MPOOJIEMHBIX 3ajay;

KOHCYJIbTAI[U1 —€KEHEIENIBHO JIJIS BCEX YKEJAIOIIUX CTYAECHTOB;

CaMOCTOSATENIbHAs BHEAyAUTOPHAs paboTa HalpasieHa Ha MPUOOPETEHUE HABBIKOB CaMO-
CTOATENBHOIO PELIECHUS 3a7a4 N0 JUCLIUILINHE;

TEKyLIMH KOHTPOJIb 32 JEATENbHOCTBIO CTYACHTOB OCYILECTBIISETCS Ha JIEKLIHUOHHBIX U
MPAKTUYECKUX 3aHATUAX B XOJ€ CAMOCTOATEIBHOIO PELICHHS 3a4a4, B TOM YHCIIE Y TOCKH.

VIII. OneHo4yHbIe MaTepHAJIbI 11 TEKYLIEr0 KOHTPOJISI M IPOMEKYTOYHOM aTTecTaluu

@DOH]T OIIECHOYHBIX CPEJICTB MPEACTABJICH B MPUIIOKCHHH.

8.1. OI_IeHOLIHI)Ie cpeacTBa IJisk BXOAHOI'O KOHTPOJIA: HC Tpe6y10Tc51.

8.2. O11eHOYHbIE CPECTBA TEKYIErO0 KOHTPOJIA

HpI/IMepH KOHTPOJIBHBIX 3aJ4a4 IJIs IIPOBCACHUS TCKYIICT'O KOHTPOJIA:

1. Metonom muddepeHIpoBaHUS PEIINTh HHTErPATbHOE YpaBHEHHE:

p(x) =x— [ p(t)dt

2.C MMOMOIIBIO PE30JIbBCHTHI HalTH pEeHICHUC NHTCTPAJIBHOI'O YPABHCHUA!



o(x) =sinx + 2] e o(t)dt
0

3. Pemth nHTErpanbHOE ypaBHEHUE C BHIPOMKACHHBIM SIIPOM:

1
o(x)— ﬂ_[arccos t (t)dt =
0

1
N

4. HaiiT sKCTpeMalii B M30TICPUMETPUUECKOMN 3a/1a4e:

I = [+ 7 @)dx;  p(0)=0, ¥(1)=0, npu yenosun [ ¥* (x)dx =2

8.3. O1ieHOUYHBIE CpeICTBA ISl MPOMEXKYTOUHOM aTTeCcTalluu

dopMa poBeACHUS IPOMEKYTOUYHON aTTeCTalluM — 3a4er.

IIpumMepHbIii epeyeHb BONPOCOB U 33IaHUH K 3a4eTy

TeOpeTI/I‘IeCKI/IC BOIIPOCHI:

1.

10.

11

13.
14.
15.
16.

17.

Onpenenenne uHTerpanbHoro ypaBuenus (MY), nuneitnoro MY, knaccudukaus JTUHEHHBIX
MHTETPaIbHBIX ypaBHEHHH. Snpo, cBoOonubid wieH Y, TpeboBanus K apy U cBOOOIHOMY
ynieny. [Ipumeps! puznueckux 3agad, NPUBOASIIMX K UHTErPaIbHBIM YpaBHEHUSIM (K ypaBHE-
Huto Bonbreppa u ypaBuenuto Opearonasma).

Csenenue 3anaun Komm s 0ObIKHOBEHHOTO nu(depeHInanbHOro ypaBHEHUS N-MOPSAIKa K
ypaBHeHuto Bonbreppa Il pona.

Nurerpansnoe ypaBHenue @dpenronsma II poma. CoOCTBEHHBIE 3HAYCHHS W COOCTBEHHBIC
GYHKIUY siApa UHTETPANTbHOTO ypaBHEeHUs. OnepaTtopHas ¢GopMa WHTETPAIBHOTO YPaBHEHUS.
AHaJorus Mexy JTUHEIHBIM HHTETPAIbHBIM YPaBHEHUEM U CUCTEMOM TMHEIHBIX anreOpanye-
CKHMX ypaBHEHUH.

Onnopoanoe ypaBHenue @penronsma Il poga ¢ BeIpokAeHHBIM sA/ipoM. CBeJIEHHE €ro pelie-
HUS K PEIICHUIO CUCTEMBI aJITeOpanvecKiX ypaBHEHUH.

Teopema 0 KOHEYHOM 4YHUCJIE COOCTBEHHBIX 3HAYEHHH BBIPOXKIEHHOTO sifpa (C J0Ka3aTesb-
CTBOM).

Heonnoponnoe ypaBuenue ®@penronsMma Il pona ¢ BeipoxkaeHHbIM sipoM. CBeAeHHUE TaKOro
YpaBHEHHS K CHUCTeMe anreOpandeckux ypaBHeHHH. Onpenenurens OpeAaroibma, COnpsKeH-
HOE€ K JAaHHOMY MHTETpaJibHOE YPaBHEHHUE.

Teopema @pearonsma 00 abTepHATHBE (C T0KA3aTEIHLCTBOM).

Bropas teopema ®dpearonbma (ciaydail, Korja OJIHOPOAHOE ypaBHEHHWE HMEET TOJIbKO TPH-
BHUAJILHOE pPEIICHUE) (C 10Ka3aTEIBCTBOM).

Tpetbsa Teopema dpearonpMma (cinyyai, Koraa OAHOPOJHOE YpaBHEHUE UMEET HETPUBUAIHLHOE
penieHue) (¢ J0Ka3aTelIbCTBOM).

Teopema 00 0JUHAKOBOM YHCIIE TUHEHHO HE3aBUCUMBIX PEIICHUN OJHOPOIHOIO M COMPSIKEH-
HOTO K HEMY MHTErpaJIbHBIX YpaBHEHUN (C JoKa3aTeabCcTBOM). HaxoxaeHue KOMILJIEKCHOTO pe-
[ICHUS UHTErPaIbHOTO YPAaBHEHUS B CIIy4ae KOMIUIEKCHOTO /Ipa U CBOOOIHOIO YJICHA.

. MeTtox nocienoBaTenbHbIX TPUOTMKEHUH I PEICHNUS HHTETPAIbHOTO YPaBHEHHUS.
12.

Teopema 0 CylEeCTBOBaHMM U €JMHCTBEHHOCTH PELICHUS MHTErPaIbHOIO YPaBHEHUS B Cllydae
JOCTAaTOYHOM MaJIOCTH MapameTpa A (¢ J0Ka3aTeIbCTBOM HAa OCHOBAHUHU TEOPEMBI O HEIOBIIXK -
HOM TOYKE OIepaTopa).

Pe3onbBeHTa HHTErpanbHOIro ypaBHeHuUs. CBONCTBA pE30JIbBEHTHI.

Pe3onbpBeHTa HHTErpaIbHOIO YPABHEHUS B CIIy4ae BBIPOXKICHHOTO siIpa.

Cryyaii sigpa MHTETPaIbHOTO YPaBHEHUs, OJM3KOTO K BRIPOXKAeHHOMY. CBeIeHHE MHTErPalb-
HOT'O YPABHEHUS C TAKUM SAPOM K YPABHEHUIO C BBIPOKICHHBIM SIIPOM.

VYpasaenune Bombsreppa Il poma. Teopema 06 OTCyTCTBUM COOCTBEHHBIX 3HAUCHUH YpaBHEHUS
Bonbreppa Il pona.

Haxoxnenue pemenust ypasHeHus: Bonbreppa 1l poga meronom nocienoBaTenbHbIX NPUOIU-



18.
19.
20.
21.

22.
23.

24.
25.
26.

27.
28.

JKEHUU.

Pe3onbBenTa ypaBHenust Bonsreppa Il poga, moBTOpHBIE siapa I 3TOTO CIIydas.
WuTerpanbubie ypaBHeHust Boasteppa I u I poga. CBs3b Mexy HUMH.

WnrerpanbHoe ypaBHenue ®penronsma Il poga ¢ cummerpuusbiM siipoM. CBolicTBa cOOCTBEH-
HBIX 3HaUYEHUH 1 coOCTBEeHHBIX PyHKIMI Takoro sapa. @opmyna Imunra ans pemeHus ypas-
HEHUs C CHMMETPUYHBIM SIIPOM.

3anayga Iltypma — JInyBunsa. Ceenenue 3anaun Lltypma — JInyBuiis kK HHTErpalbHOMY ypaB-
HEHUIO.

NurerpansHoe ypaBHeHue @pearonsMma [ poga kak HEKOPPEKTHO MTOCTaBICHHAs 3a/1ay4a.
WNHurerpansHoe ypaBHeHne ®pearonsma Il poga ¢ TOUKM 3peHUsT KOPPEKTHOCTH IOCTAHOBKH
MaTeMaTHYECKOU 3a1a4u.

®yuknuonan. Bapuanus aprymenta gpynkunonana. HenpepslBHOCTh (pyHKIIMOHANA, OJIU30CTh
GyHKIUH B pa3HbIX nopsakax. Bapuanus gyHKimoHana (J18a onpeaeneHus).

OkctpemyM pyHkunoHana. CuiabHbIN U cnadblii skcTpeMyM. HeobxonnMoe ycinoBre 3KCTpeMy -
Ma.

VYpaBHenue Diiepa 14 BapuallMOHHOW 3a1a4uu. JkcTpeMalb. [lone skcTpemanei.
JlocTatouHoe ycioBHe 3KcTpeMyMa (pyHKIIMOHaNa (CUIBHOTO U CJ1a0oro).

YcnoBHBINM SKCcTpeMyM (yHKIHOHANA. M3onepumeTprueckas 3agada.

[Tpumepsl MpaKTUYECKUX 3aJaHUM:

1.

CocTaBUTh HHTCIPAJIbBHOC YPAaBHCHUC, COOTBCTCTBYIOIICC CIICAYIOUICMY ,I[I/I(i)(l)epeHLII/IaJ'IBHOMy
YPaBHCHHUIO C 3aJaHHBIMU HAYaJIbHBIMH YCIIOBUAMM:

y'+y=0; »(0)=0, y'(0)=1
Metonom nuddepeHpoBaHus pEIIUTh HHTETPAIbHOE YpaBHEHHE:

X
p(x)=x—[e " p(t)dt
0
C noMonibro pe30IbBEHTHI HANTH PENIEHNUE UHTErPAJIbHOTO YPaBHEHUS:

p(x)=e" + jiex”qo(t) dt

Penmtn HHTErpajibHOC YPABHCHUC C BBIPOXKIACHHBIM AAPOM:
/2

p(x)—A Isin x cost@(t)dt =sinx
0
Haiit xapakTepucTHYECKHE YMCIIa U COOCTBEHHbIE (DYHKIIMH JIJIi UHTETPAIbHOTO YPaBHEHUS C

BLIpO)KI[eHHLIM H,[[pOM:
/4

p(x)— A [sin’ x p(t)dt =0
0
I/ICCJ'IC,Z[OBaTL Ha paspCiiuMOCThb IIPU PA3JIMIHBIX 3HAUCHUAX ITapaMeTpa y) .

p(x)— lj xe' p(t)dt=x

Pemuth MeTO0M MOCTIe0BATEIbHBIX HpH6JII/I)KeHI/II>’II

X x2
y(x)+_([y(s)ds e x+7
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