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|. Heau u 3a1a4u AUCHUNIHMHBI (MOIYJIS)
[Ipu n3ydyenun nucuuiuinabl « MHTETpasibHbIE YpaBHEHUSI M BapUAILIMOHHOE MCUYUCICHUE» CTY-
JICHTHl OCBAaMBAIOT MAaTEMAaTHUYECKHH ammapar, HeOOXOIUMBINA Ui M3Y4YEHHUS BAXKHEUIIMX DPa3eioB
(buU3MKYM, TAKUX KaK TEOpeTHYecKas MEXaHUKa, dJIEKTPOJMHAMUKA, KBAHTOBasi MEXaHUKa, TEPMOJIUHA-
MUKa, (pu3nuecKas KMHETUKA. 3HaHUA, NOJyUYeHHbIe IPU W3YYEHUH Kypca, (pOpMHUPYIOT MaTeMatuye-
CKYIO KYJIbTYpY M COCTaBJISIIOT OCHOBY €CTECTBEHHOHAYYHOI'O MOJAXOJa K UCCIEI0BAaHUIO IIPUPOIHBIX
SIBJICHUM.
ean kypca
Lenpro kypca «MHTErpaibHble ypaBHEHUS U BAPUALMOHHOE MCUMCICHUE» SIBIIAETCS U3YyUYECHHE
OJIHOPOJIHBIX ¥ HEOJIHOPOJHBIX JIMHEHHBIX UHTErPAIbHBIX YPAaBHEHUN U UX CBOMCTB, HA OCHOBE KOTO-
PBIX CO3JAI0TCS MaTeMaTUYEeCKHe MOJENH (PU3NYECKHX SBICHUN M 3aKOHOB B JIMHEHHOM MPHOIMKE-
HUU; U3YYCHHE MOHATUS (PYHKIMOHAJIA U €r0 CBOMCTB, MPEACTABISIOMINX CO00I MaTeMaTUYECKYIO OC-
HOBY (pyHIaMEHTaIbHBIX PUINUECKIX 3aKOHOB.
3apaum Kypca
® U3Y4YCHHE U OBJIAJICHUE METOAAMHU PELLIEHUSI UHTETPAJIbHBIX YPaBHEHUM;
® U3yyeHHE NMOHATHUS (PYHKIMOHANIA,;
e OBJAJICHUE HaBbIKaMH BapbUPOBAHUS (DYHKLIMOHAJIOB,;
® U3y4YEHHE METOJOB U IPHUEMOB MaTEMaTUUYECKUX J1I0KA3aTEIbCTB TEOPEM U YTBEPKICHUI;
e (opMHUpOBaHME Yy CTY/IEHTOB YMEHHUIl U HABBIKOB CAMOCTOATEIBHOTO MPUOOPETEHUS U IpUMe-
HEHHUsI 3HAaHUH TIPU UCCIIEJOBAHNUN U TOCTPOEHUU MAaTEMAaTUYECKUX MOJIEIIEH;
® OBJIaJICHUE CTYJICHTaMH 3HAHHUM MO MPUMEHEHHUIO UHTErPAJIbHbIX YPaBHEHUN U BapUALIMOHHOIO
WCYHCIICHUS B Pa3IMYHBIX pa3aenax GU3UKH MPU UCCIeT0BaHUN (HU3NUECKUX SBICHHIA.
Il. Mecto mucunniimusl B ctpykrype OIIOII
Jucnuniuna «VHTerpagbHble YpaBHEHHUS M BapUallMOHHOE HCYMCIEHHE» BXOJIUT B 4acTh,
dhopmupyeMolt ydacTHHKaMU 00pa3oBaTeIbHBIX OTHOIICHUH Onoka b1 u sBisieTcss TUCHUILTMHON TTO
BbIOODPY (/IB). «HTEerpanbHble ypaBHEHUS U BapUAIMOHHOE UCUUCIICHHE» SBISETCS MPOJOHKEHUEM
LMKJIa MaTEMAaTUYECKUX AUCIUIUIMH U MPEANoaraeT 3HaHlue MaTeMaTUueCcKoro aHajan3a, BEKTOPHOTO
Y TEH30pPHOTO aHalln3a, JIMHEHHOU anreOpsl 1 quddepeHInanbHbIX ypaBHeHUH. KpoMe Toro, naHHbIi
KypC COACP)KUT MHOXKECTBO MPUMEPOB U3 00J1acTH (PU3UKH, T.€. CTYJICHT JIOJDKEH 001a1aTh 3HAHUSIMH
HE TOJIBKO MO BBICHIEH MaTeMaTHKe, HO U 1Mo obuei ¢pusuke. Takum oOpa3oM, JUisi OCBOCHUS JTaHHOMN
JTUCIUIUTMHBL CTYJIEHT JOJDKEH 00MaNaTh 3HAHUSMHU 1O CIEIYIONIMM TUCIUIUIMHAM: «MareMmaTuyie-
cKuil aHanu3y», «JIuHelHas anreOpay, «BekTopHbI W TeH30pHBIA aHAU3», «AuddepeHunaabHbe

ypaBHEHUsD», « TeopeTrnueckasi MEXaHUKa.



I11. TpeGoBaHus Kk pe3yJabTaTaM OCBOEHUS JUCIUIJIMHBI (MOIYJIs1)
[Tponecc n3yueHust TUCUUTUIMHBI (MOYJIsI) HampaBieH Ha (GOPMUPOBAHHE CICAYIOUINX KOMITETCHIINNA:
- CnocoOeH MCroiIbp30BaTh CHEIMATN3UPOBAHHbBIC 3HAHHS B 001aCTH (DU3UKHU IS OCBOCHUS MPODUITb-

HbIX pusuueckux aucuurumn ([TK-1).

Hepeqeﬂb IJIAHUPYEMBIX pPE3yJabTaTOB Oﬁy‘leﬂl/lﬂ o JTMCHUIIVIMHE , COOTHCCCHHbIX ¢ MHIAUKATO-

PaMHi JOCTUIKCHUA KOMIIeTeHII M it

Komnerenius TIK-1

Nunukatopsl KOMIIETEH- MK e 1.1
3HA€T OCHOBOIIOJIATAIOIME IPHUHIUIILI, IIOHATHS WHTCIPAJILHBIX YpaB-

uu y
HCHHUHM U BAPHAITMOHHOT'O MCUUCJICHUA.

PesynbraTel 00yueHuss  3umaem: CyLIECTBYIOIIME BUbl UHTETPAJIbHBIX YPAaBHEHUI; METOMbI pe-
LIEHUS] UHTErPAIBHBIX YPABHEHUN Pa3IU4HBIX BUJOB; OCHOBHBIC ITPUH-
UMbl BapUALMOHHOTO HCYMCICHUS; (PU3UYECKHE MPUMEpPBI, IMPUBOJIS-
mue K H€O6XOI[I/IMOCTI/I peICHUA UHTCTPAJIbHOTO YPAaBHCHUA WUJIU ITOHUC-
Ka SKCTpeMyMa (yHKIHOHAJA.

Ymeem: pemiatb OgHOPOJHBIE U HEOJHOPOAHbIE JINHEHHBIE UHTErPailb-
Hbl€ YPaBHEHUS; BapbHPOBATH (PYHKLHMOHANbI; HAaXOAUTh SKCTPEMYM
¢byHKIHMOHATA.

Bnaoeem: mpuemamMu M MeTOJaMHU JJ0Ka3aTeIbCTBA MaTEMaTHYECKHX
TEOpEM; METOJIaMU PEIICHUS COOTBETCTBYIONIUX YpaBHEHHH B TpeOye-
MOM MpHOIMKEHUH; METOJJaMH MOMCKa 3KCTpEMyMa U YCIIOBHOTO HKC-
TpemyMa (QyHKIMOHaJa.

IV. Coaep:kanne u cTPYKTYpa AMCHHILJIMHBI (MOLYJIs1)

OO0BeM IHUCIUINIMHBI COCTaBIsIET 5 3aueTHBIX efaeHuIbl, 180 uaca, B Tom unciae 99 yac KOHTAKT-
HOM paboTHI.

3aHATHS TPOBOAATCA TOJBKO B OYHOHM (hopMe 0OydeHHs ¢ MPUMEHEHHEM IUCTAaHI[MOHHOTO KOH-
TPOJISI CAMOCTOATENbHON paboThl cTyeHToB uepe3 DMOC dakynbTeTa. DIEKTPOHHON U AUCTAHIIMOH-
HOM GopM 00yueHHs HE MpeTycMaTpUBaeTCsl.

Ha npakTrdeckyro moAroToBKY OTBOAUTCS 18 ayIUTOPHBIX YacoB.

<DopMa HpOMCXCYTOQHOﬁ aTTeCTaluu: 3a4cCT.



4.1.

Coz(epmamle AUCHUILIMHBI, CTPYKTYPHUPOBAHHOEC II0 TEMaM, C YKasaHUEM BHIAOB

y‘lCﬁHle 3aHSAATHM M OTBEJIEHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKHUX YacoB

Ne | Paz- C Bc s Bunbl yueGHOit paboThl, DopMEI TEKy-
n/m | gen e | er | HHX | BKIJIIOYAas CAMOCTOSITENBHYIO paboTy 0Oydaromuxcs , MpakTHde- | [Iero KOHTPOJIs
Juc- | M 0 | IIpak- CKYIO TIOATOTOBKY ¥ TPYIOEMKOCTb yCIIEBAaEMOCTH;
OUIT | € 49a | THde- (B gacax) ®dopwma mpo-
MHBI/T| € | CO | CKad MEXXyTOYHOH
KonraktHas paboTa npenosaaBarens ¢ o0y4ato-  Camocrosi-
€MBl T B | IIOJO- aTTecTaluu
MIAMHCS TenbHast
P ro- (no cemecm-
pabora
TOBKa Jlexuun CemMuHapckue Koncynbra- pam)
00y- /mpaktuyeckue 1/ KCP/KO
Jaro- /mabopaTopHEIC
MIMX- 3aHATHS
csl
1 1-18 7 180 18 34 50 1/4/10 55 [IpakTuye-
CKoe 3aja-
HHC; BOIIPO-
Chl U 3aJa4u
K 3a4CTy
Uroro: 180 18 34 50 1/4/10 55

4.2. Il1aH BHeayAMTOPHO# caMOCTOSAATETbHOM Pa0oThHI 00y4aIOIIUXCSI TI0 TUCIHHILINHE

Cemectp HazBanue CamoctositenpHas paborta oOydaronmuxcs | OneHouHoe  YueOHO-
azjena, Te- CpeacTBO METOAHYEC-
pasjiena, Bun camo- Cpoku  BbI- Tpynoem- pel A
MBI . ckoe  obec-
CTOATENbHOU TMOTHEHUS KCTh (Jac.)
TICUCHHE ca-
paboTsl cHeHne ¢
MOCTOSITEIb-
HOM paboTHI
7 Tema 1-18  3ananue B [Tocne mpoii- 55 Hemoncrpa- Mcrounuku u3
Bujie 3a7aun  J€HHBIX TeM [[US1 TOTOBBIX OCHOBHOH W
pelIeHui JTOTIOTHUTENb-

HON JwuTeparty-

pHI
MPaKTUIECKUX

no Teme
3aHaTuil; O6pa-
30BaTeIbHBIC

pecypchl,
CTYIIHBIE

A0-
1o
JIOTHHY U Napo-
10, IIPEJOCTaB-
nsempiM  Hayu-
HOH Oubmmore-
ko UT'Y.




4.3. Coneprxkanue yueOHOro MaTepuaja

Conep:xanue pa3/iesioB U TeM JUCHUIIMHBI (MOZYJIs1)

Pa3zgen 1 Beegenye B TeOPHIO0 HHTEIPAJIbLHLIX YPABHEHH I

Tema 1.

Tema 2.

Tema 3.

Tema 4.

Tema 5.

Tema 6.

Tema 7.

Tema &.

Tema 9.

Tema 10.

Tema 11.

Tema 12.

Omnpenenenne wHTErpanbHoro ypasHeHus (1Y), nuneitnoro MY, kimaccudukanus u-
HEHHBIX MHTETpaJibHbIX ypaBHeHUH (ypaBHeHUs Dpearonbsma u Bonbreppa nepBoro u
BTOPOTO pOJia, OAHOPOIHBIC, HEOAHOPOAHBIC). SAapo, cBoOoaHBIN wieH UV, TpeboBa-
HUS K SApy ¥ cBoOoaHOMY wieHy. [IpuMeps! pusndeckux 3aaay, NPUBOISAIINX K UHTE-
rpajibHBIM ypaBHEHUAM (K ypaBHeHUIO BonbTeppa u ypaBuenuto @pearonsma). Ceeje-
Hue 3aaaun Ko a1 00bIKHOBEHHOTO U depeHIInalbHOT0 YpaBHEHHs N-TIOPSAKa K
ypaBHeHnuto Bonbreppa |l pona.

Unrerpansuoe ypasHenue ®@penronsma Il pona. Onpenenenne cOOCTBEHHOTO 3HAUEHUS
1 cOOCTBEHHOH (DYHKIIMU sIpa MHTETPATBLHOTO ypaBHeHUs. OneparopHas opMa UHTe-
IPAJILHOTO YpaBHEHUS. AHAJIOTHUS MEXIY JTUHEHHBIM UHTEIPAJIbHBIM YPABHEHUEM U CHU-
CTEMOM JIMHEWHBIX alreOpanvyeckux ypaBHEHUH.

Opnnoponnoe ypaBuenue ®penroisma Il poga ¢ BeipoxkaeHHbIM sapoM. CBeAeHHE €ro
pelieHusl K PEelIeHUI0 CUCTEMBbI alreOpanyeckux ypaBHeHHH. Teopema O KOHEYHOM
yuciie cOOCTBEHHBIX 3HAUYEHUN BBIPOXKACHHOTO sAnpa (¢ IoKazarenbcTBoM). HeomHo-
ponnoe ypaBHenne ®pearonbma |l pomga ¢ BeIpOXKIEHHBIM syipoM. OmnpenenuTenb
®penrosibMa, CONPsHKEHHOE K TAHHOMY MHTErPajJbHOE YPAaBHEHHE.

Teopema @penronsma 00 anbTepHaTUBE (C AOKa3zaTenbCcTBOM). Bropas teopema dpen-
rojpMa (¢ A0Ka3aTenbCcTBOM). TpeThsa Teopema dpearonbma (¢ 10Ka3aTeIbCTBOM).

Teopema o Tom, uTo ogHOpoaHoe MY u conpsbkeHHOE K HeMy MY UMET 0gHO U TO ke
YHUCJIO JMHEHHO HE3aBHCUMBIX pemieHuil. Haxoxaenue komiekcHoro pemenus Y B
Clly4ae KOMIUIEKCHOTO sJIpa U CBOOOAHOIO WIEHA.

Meton mocnenoBatenbHbIX npubnmxeHuit ans pemenus Y. Teopema o cyiiecTBoBa-
HUU ¥ €IMHCTBEHHOCTH perieHus MY B ciaydae H0CTaTOYHOM MajoCTH mapamerpa A (¢
JI0Ka3aTEeIbCTBOM Ha OCHOBAHHMH TEOPEMBI O HETIOJBUKHON TOUKE OTMEepaTopa).

PezonbBenTa. CBolicTBa pe30bBEHTHI. BripaxkeHne A1 pe30JIbBEHTHI B CIIy4ae BBIPOXK-
neHHoro sapa. Cioyyait siapa, O1M3KOro K BeIpoxkaeHHOMY (cBenenue MY ¢ takum sn-
POM K YpaBHEHUIO C BHIPOKIECHHBIM SIAPOM).

VYpasuenne BonbTreppa Il pona. Teopema 00 oTCyTCTBHE COOCTBEHHBIX 3HAYEHHH ypaB-
nenust Bonbreppa Il poga. Haxoxnenue pemenns: ypaBaenusi Bonsreppa |l pona me-
TOJIOM TIOCJIEIOBATENbHBIX TPUOIMKEHUH.

Pe3onbBenTa ypaBuenust BonsTeppa Il pona, moBTopHbIe spa st atoro ciyyas. Muate-
rpaigpHOe ypaBHeHue Bonbreppa | pona. CBenenue ero k ypasHenuto |l pona.

Cnyuait 1Y ®pearonsma Il pona ¢ cummerpuynbim siipom. CBOMCTBa COOCTBEHHBIX
3HauYeHUHN U COOCTBEHHBIX (PYHKIIMI Takoro siapa (opToroHabHOCTH CD, OTBEYAIOIIUX
pasnuuHbM C3; BemecTBeHHOCTh BceX C3; BO3MOXKHOCTh BBIOOpa OPTOHOPMUPOBAHHO-
ro Habopa C®, coorBercTByromux ogHomy C3). dopmyna [lIMuara nuas perieHus
YpaBHEHUSI C CHMMETPUYHBIM SIIPOM.

3amava Iltypma — JluyBwins. IloctaHoBka, ¢u3znueckue MpUMEpHI; CBEJCHUE 3a/lauM
[Itypma — JInyBUUIIsE K MHTErPaJIbHOMY YPaBHEHHUIO.

NuterpanbHoe ypaBaenne Opearonpma | poga Kak HEKOPPEKTHO MOCTaBJICHHAS 3ajada.
Ornpezenenrne KOPPEKTHO MOCTaBIeHHOM 3anaun. [JokazarenbctBo, uto MY ®pearomns-
Ma Il pona siBsIeTCSt KOPPEKTHOM 3a7a9eid.

Pasznena 2. BBeenue B BapuanMoHHoe UCHYHCJIeHHe

Tema 13.

[Tonsitue ¢pynknmronana. IlonsaTus Bapuanuu aprymMeHTa GyHKIMOHAJA, HEIPEPHIBHOCTH
¢byHkmoHana, 6au3ocTH (YHKUUMN B pasHbIX mopsaakax. OnpeneneHue JTUHEHHOTO
¢yukunonana. [lonarue Bapuanuu (QyHKIMOHANIA KaK JMHEHHON YacTH €ro mpuparie-
HUS U KaK IPOU3BOAHOM 10 apaMeTpy.



Tema 14. Onpenenenue skctpemyMa pyHkimoHana. CunbHBIA U caldbiii skcTpeMyM. Heobxomu-

Tewma 15. IlonsiTre moss skcTpeMarnei. YcnoBrue SIkoOM BO3MOXKHOCTH BKIIFOUEHHE SKCTPEMalld B

MO€ YyCIIOBUE IKCTpeMyMa. BbiBoj ypaBHeHUs Ditiepa, MOHSATHE SKCTPEMAIH.

nosie. JlocTarouHoe yciaoBHe 3KCTpeMyMa (pyHKIMOHaNA (CUIIBHOTO U €1a00ro).
Tewma 16. YcioBHbIN d5kcTpeMyM dyHKIIMOHANA. M3onepumeTpudeckas 3agada: TeopeMa Jidiepa.
Tema 17. 3agaua Jlarpanka npyu HaJIM4UU CBSA3EH.
Tema 18. I'eone3snueckue TUHUH.

4.3.1. [lepeyeHb CeMHUHAPCKHX, IPAKTHYECKHUX 3aHATHII U JJAa0OPATOPHBIX PadoT

Ne Ne paznena HanmenoBanue cemunapos, npak- | Tpy- OneHouHble Dopmu-
U TeMBI AUC- | THYECKHUX M JaOOpaTOpHBIX paboT Jo- CpeacTBa pyemble
LUTTUHBI eM- KOMIIE-
(Moyst) KOCTh TEHIINH
(ua-
Chl)
1 2 3 4 5 6
1. | Pazgenl, VYpasuenust @penroasma Il poga ¢ 6 3ananue Ha ce- | [1IK-1
Tema 1, 2,3 | BBIPOXKJACHHBIM SJIPOM. MUHape B BUJIC
3a/1a4
2. | Pazgenl, Heonnopoansie ypaBuenus ®pen- 6 3anaHue Ha ce-
Tema 4, 5 roJibMa ¢ BBIPOXKICHHBIM SIPOM. MHHApEe B BUJIE
3a/1a4y
3. | Pazgen 1, Mertoa nmocneaoBaTeNbHbIX MPH- 6 3ananue Ha ce-
Tema 6, 7 OJIMOKEHU MUHape B BUJIC
3a/1a4
4, | Pazmen 1, Pewenue ypaBaenuii Bonbreppa. 6 3anaHue Ha ce-
Tema §, 9 MUHApE B BHUJIC
3a/1a4
5. | Pazgen 1, YpaBHEHHsI C CHMMETPUYHBIMHU S111- 6 3anaHue Ha ce-
Tema 10, 11, | pamu. MHUHape B BUJIE
12 3a7a4
6. | Pazgen 2, Bapuannonnoe ucuncnenue. [louck 6 3ananue Ha ce-
Tema 13, 14 | skcTpemareii. MHHApE B BUJIE
3a1a4
7. | Pazgen 2, Y cnoBHBIM 9kcTpeMyM (PyHKIIMOHA- 6 3anaHue Ha ce-
Tema 15, 16 | na. U3onepumerpudeckas 3aaada. MHHape B BUJE
3a/1a4
8. | Pazmen 2, VY cnoBHBIHM 9KCTpeMyM (DyHKITHOHA- 4 3ananue Ha ce-
Tema 17 na. ['eone3nueckas 3agaya. MHWHAape B BUAE
3a/1a4
9. | Pazmen 2, Y cnoBHBIHN 9KkcTpeMyM (DyHKIIMOHA- 4 3ananue Ha ce-
Tema 18 na. 3agayda Jlarpanxka MHHape B BUE
3a1a4




4.3.2. l'[epequL TEM (BOHpOCOB), BBIHOCHMBIX HA CAMOCTOATEC/ILHOC N3YUYCHHUE CTYACHTA-

MH B paMKax caMmocTosiTeJbHoil padorsl (CPC)

Ne Tema Bun camo- 3aganue Pexomennaye- | Yachl
HeT CTOSTEIb- Masi JuTepa-
HOU paboThI Typa
1 Onpenenenue UHTE- Bueaynu- | Pelienue g0onoJHUATEINb-
IpaJIbHOTO YPaBHEHUs, | TOpHas, pe- | HbIX MHTErPaJbHbIX ypaB-
nuHeiHoro MY, knac- meHue 3a- | HeHuit @penronsma Il po- 4
cuduKalus TMHEHHBIX a4 na.
Hcrounnku u3
HWHTETPAIbHBIX YpaB- .
o OCHOBHOM U
HEHUU
OMOJIHU-
2 OmnepatopHas popma Bueaynu- | Cenenue 3agauu Ko n- g o
TEJIBHOM JIN-
HMHTETPaAIbHOTO YpaB- TOpHasi, pe- | MopsJKa K HHTErPaJIbHOM
p yp pHast, p P p y TepaTyphI 1o 3
HEHUS. LICHUE 3a- | YPAaBHEHUIO
TEeM€ MPaKTH-
Jaq
YECKUX 3aHs-
3 OnHopoaHoe ypaBHE- Bneaynu- | Pemienue nononHUTENb- -~
Hue ®pexaronpma |l TOpPHAs, pe- | HbIX UHTEIPaJIbHBIX yPaB- 06 33(;%
poza ¢ BBIPOKIECHHBIM mienue 3a- | Henuit @penronsma Il po- TGJIIE)HLIG pe 3
SIIPOM. aq a C BBIPOXKJICHHBIM 511~
ap i ILOM POXKL i CypCbL, 10-
DOM: CTYIIHBIE 110
4 Teopema @pearonbma Bueaynu- | Pemienue nonojHUTENb- JIOTHHY ¥ TIa
00 albTepHaTHUBE TOpHasi, pe- | HbIX UHTErPaJIbHbIX ypaB-
. poutro, mpeo- 3
menue 3a- | HeHuit @penaronsma Il po-
CTaBJISIEMbIM
aqy a C BBIPOXK/ICHHBIM U HE- o
A . PO Hayunoit
BBIPOKJICHHBIM SIAPOM. .
POAA AP OoubmmoTexkon
5 Teopema o0 TOM, 4TO Breaynu- | PemieHue KOMITIEKCHBIX WUTY u Cro-
onHoponHoe MUY u co- | TOpHas, pe- | MHTETpalbHBIX YPaBHEHUIN pOHHME CaiTE!
npsbkeHHoe Kk Hemy MY | menue 3a- | @pearonsma 3
HMMEIOT OJTHO M TO Ke a4
YUCJIO JUHEHHO He3a-
BHCHMBIX PEIICHHM.
6 Meton nocienoBa- Bueaynu- | Pemienue nonosHuTeENb- "
TOYHUKHU U
TENBHBIX MPUOITIKE- TOpHasi, pe- | HbIX HHTETPAJIbHBIX YpaB- 1o a3 3
o o OCHOBHOM U
Hui uis pemenus NY. LIEHUE 3a- | HEHUI METOJIOM IOCIIe0-
. MOJIHU-
a4 BaTEJIbHBIX MPUOTKEHUH. JLOTIOITE
TEIHHOM JIH-
7 Pe3onbBenTa. Bueaynu- | Pemienue nonosHuTensb-
TepaTypsl 10
TOpHasi, pe- | HbIX HHTETPAJIbHBIX YpaB- 3
. TEeMe€ MPaKTH-
IIEHUE 3a- | HEHUI METOJIOM HaXOXKJe-
YECKUX 3aHs-
Jaq HUSI PE30JHbBEHTHI. .
THH;
8 VYpaBuenue Bonbreppa | Bneaynu- | CBeneHue UHTETPaIbHOTO O6pazosa
Il pona. TOpHasi, pe- aBHeHMs BonbTepa k uH- A
por PHas, P yp P TEJIbHBIE pe- 3
HIEHUE 3a- | TErpajlbHOMY YPaBHEHUIO
CypCBHlI, J10-
naq ®pearospma.
CTYIMHBIE IO
9 Pe3onbBenTa ypaBHe- Bneaynu- | Pemienue 10moONMHUTENb- HOMARY I 11
Hus Bonbreppa Il po- TOpHAsl, pe- | HbIX UHTErPaJbHbIX ypaB- poIo };Ipe)lo 4
na. meHue 3a- | HeHuil BonbTepa Metogom ’
CTaBJISIEMbIM
Jaq HAaxO0KJICHUS PE30JIbBEHTHI. .
10 | Ciyuait 1Y ®pe Breayau- | Pemrenue gomoHUTEINb Hayuroit
y I pel YA I OoubmmoTexoin
rojibMa a C CUM- TOpHasi, pe- | HbIX UHTErPaJIbHbIX ypaB-
0 poma c ¢ OpHas, pe AHTETP yp UryunCro- | 3
METPUYHBIM SIIPOM. IIEHUE 3a- | HEHUH C CAMMETPUIHBIM .
POHHUE CalThI
Jaqy SIIPOM.




11 | 3apmaua lltypma — JIu- Bueayau- | Ceenenue 3anaun lltypma

YBUJLJIS. TOpHas1, pe- | — JlnmyBuig Kk UHTErpab-
LIEHHE 3a- | HOMY YPAaBHEHMIO.
Jaq

12 | UHTerpanpHOE ypaB- Bueaynu- | U3yunTth peryiaspusyromun
Henue Opexaronbma | TOpHasi, pe- | aroput™ THXOHOBA.
poJla Kak HEKOPPEKTHO | IIIEHHE 3a-

IIOCTaBJIEHHAs 3a/1a4a. Jaq

13 | IlousTHe QyHKIMOHA- Bueaynu- | Haiitu ¢usnueckue npu-

na. TOpHasi, pe- | Mephl, B KOTOPBIX PUTYpHU-
HICHUE 3a- | PYIOT QYHKIIMOHAIIBI
Jaq

14 | Onpenenenue 3kcrpe- Bueayau- | PemieHue nonosiHUTENb-
MyMa (pyHKIIMOHAIIA. TOpHAsl, pe- | HbIX IPUMEPOB 10 IOUCKY
CunbHBIN U CITA0BIN IIEHUE 3a- | SKCTpeMyMa (PyHKIIMOHAA.
KCTPEMYM. Jaqy

15 | [lonsiTue mosis SKCTpe- Breayau- | I'padudeckoe npescraiie-
Maiieit. Yciosue fAko- TOpHAs, pe- | HUE MOJISI SKCTpEMAIICH.

01 BO3MOXXHOCTH LIEHHE 3a-
BKJIFOYEHUE IKCTpEMa- a4y
JIM B MOJIE.

16 | YcnoBHbI 3KCTpeMyM Bneaynu- | Pemienue nononHuUTENb-
¢bynkumnonana. Mzome- | TopHas, pe- | HBIX H30MEPUMETPHUECKUX
puUMeTpuYecKas 3ajaua | IIEHUE 3a- | 3a/1a4

Jaq
17 | 3apaua Jlarpanxa npu Bneaynu- | Pemienue nononHuTeENb-
HaJIM4YUU CBS3EH. TOpHas, pe- | HbIX 3a/1a4 110 TIOUCKY
LIEHHE 3a- | YCJIOBHOTO 3KCTpEMyMa B
Jay 3agayde Jlarpanxa.
18 | I'eonmesnveckue muHuM. | Breaynu- | PemeHue qOmoTHUTENH-
TOpHAs, pe- | HbIX F€OJE3NYECKUX 3a1a4.
LIEHHE 3a-
Jaqy

4.4. MeToauyeckue yKa3aHusi 110 OPraHU3anMu CaMOCTOSITeIbHOI Pa0dOThI CTYACHTOB

B pasnene 4.3.2 cryaeHTam sl CaMOCTOSATENIBHOTO YTITyOJIEHHOTO M3Y4YeHUsl AUCIUIUIMHBI (TIapasi-
JIENBHO C JIEKIUSMU) TIpejIaraloTcs 3ajadd Mo U3y4aeMbIM paszenam u rpaduk ux uzydenus. [lpen-
MOJIaraeTcs, 4TO CTYACHT CaMOCTOSITENIbHO M3YUUT JIOTIOJHUTENbHBIE aparpadsl Mo IpoiAeHHON Te-
Me, MPEJICTAaBICHHBIC B JIUTEPAType U3 II. 5, a 3aTeM PElIAT NPeI0KCHHBIE TE€OMETPUYCCKHIE 33/IavH.
OreHka caMOCTOSITENBHON PaboOThl CTYICHTOB MPOBOIUTCS B BH/I€ KOHTPOJIBHBIX OMPOCOB Ha MPAKTH-
YECKHUX 3aHATUAX.

4.5, [lpumepHasi TeMaTUKA KYPCOBBIX padoT (MPoeKTOB) (MIPpH HAJTUMYMM)

Y4eOHBIM IIIaHOM HE MPEAYCMOTPEHO HATMCAHNE KYPCOBBIX pabOT (IIPOEKTOB).



V. YueOHo-MeTOAMYecKOe M HH(OPMALIMOHHOE 00ecnedeHne TUCIUMIUHBI (MOTYJIsfA)
a) CIIUCOK JINTEePaTyphbl
OCHOBHas JIUTEpaTypa
1. Kpacuor M. JI. BapuannonHoe uc4YrcIeHHe. 3a1a41 | IPUMEPHI ¢ TOAPOOHBIMH PEIICHUSIMU:
yue0. mocobue s crya. BTy30B / M. JI. Kpacuos, I'. 1. Makapenko, A. 1. Kucenes. - 3-¢
u3 ., uctp. - M. : JIubpoxowm, 2010. - 168 c. - ISBN 978-5-397-01274-4 up A625989; puzmar
32323(25 3k3.); puzmar 32323(40 3k3.)
2. JuddepeHnpanbable U MHTErPaIbHbIE YPABHEHHUS, BADUALIMOHHOE HCYHCIIEHUE B IIPUMEPax U
3amavax : yueb. mocobue / A. b. Bacuibesa [u nap.]. - 3-¢ uza., ucnp. - CII6. : Jlans, 2010. -
429 c. - ISBN 978-5-8114-0988-4 udp A625474; dbuzmat 31398(50 2k3.)

00NOIHUMENbHAS TUMePamypa

1. Kpacuor M. JI. Bapuarnmonnoe uicuucienue : yue0. mocodue s Bry3os / M. JI. Kpacuos, T
N. Makapenko, A. U. Kucenes. - M. : Hayka, 1973. - 191 c. (ud 959201; ud 203057nd, 2 3k3.)

2. BacwibeBa A. b. VHTerpanpHble ypaBHeHUS : yueO. 11 cTya. ¢pusud. cren. u crneu. "[Ipuknan.
marematuka" / A. b. BacunbeBa, H. A. Tuxonos. - 2-e u3z. - M. : ®usmatiut, 2004. - 159 c.
¢uzmat 19123(24 7x3.); puzmar 19123(5 7k3.)

3. KpacnoB M. JI. InterpanbHbie ypaBHEHUS : 337]a4d U IPUMEPBI C MOAPOOHBIMU PEIICHUSIMHU:
Yu4e6. mocodue ans ctyn. Bry3os / ML KpacHos, A.W. Kucenes, I'.11. Makapenko. - 3-¢ u3n.,
uctp. . - M. : Enuropuan YPCC, 2003. - 190 c. ap A581448; duzmat 19183(18 3x3.); puzmar
19183(20 5k3.)

0) mepuoaNYECKUE U3TaHUs
- HET.

B) CIIMCOK aBTOPCKUX METOJUYECKHUX pa3pabOTOK
- HET.

r) 0a3bl TaHHBIX, UHHOPMAIIMOHHO-CIIPABOYHBIE U TIOUCKOBBIE CUCTEMBI
http://library.isu.ru/ - Hayunast 6utnauorexa UI'Y;

OOpazoBaTenbHbIE Pecypchl, AOCTYMHBIE TO JIOTHHY W TMAapoio, MpeaocTaBiseMbiM HayuHoii
ouodmmmorexont UT'Y:

e https://isu.bibliotech.ru/ - 943 «bubnmoTex»;
e http://e.lanbook.com - DBC «M3natenbctBo «JlaHby,

e http://rucont.ru - 5bC «PykoHT» - MexoTpacieBas HaydHas OMOIHMOTEKa, comepxamias ouud-
pOBaHHbIE KHUTHY, IEPUOANYECKHUE U3AAHUS U OTJENbHbBIE CTAThU MO BCEM OTPACIISIM 3HAHUH, a
TaKXXe ayJuo-, BUJE0-, MyJIbTUMeIua COPT U MHOTO€ IPYTOE;

e http://ibooks.ru/ - DBC «AOyKCc»- HHTEPHET PECYPChl B CBOOOIHOM JIOCTYTIE.



V1. MaTepuajibHO-TeXHHYECKOE oDecriedeHne TUCIUTNIUHBI (MOTYJIs)

VYyebnas ayautopus Ui MPOBEACHUS 3aHATUN. [ mpoBeneHUs 3aHATHN JIGKIIMOHHOTO THUIA B
KauecTBE JEMOHCTPAI[MOHHOTO O0OPYIOBaHMs MCIHOJB3YyeTCsl MenoBas qocka. HarmsgHocTs oOecrme-
YUBACTCS TIyTEM HM300paKEHUs CXeM, AuarpamMMm U (HopMys ¢ OMOIIb0 Mena. Mcmonap3oBaHue Tiio-
0anbHON KOMIBIOTEPHOI CETH MO3BOJSET 00ECHeUUTh TOCTYMHOCTh MHTepHET-pecypcoB U peaan3o-
BaTh CaMOCTOSITENIBHYIO pabOTy CTyneHTOB. Ha JEeKIHSIX MOTYT HCIOJIb30BAThCS MYJIBTHMEIUNHBIC
CpeICTBa: MPOEKTOP, NEPEHOCHON 3KpaH, HOYTOYK. Ha (dakynbTeTe nMeeTcss KOMIbIOTEPU3UPOBAHHAS
ayJUTOpUs, NMpeIHa3HAuUCHHAs JJIsl CaMOCTOSATENbHOM paboOThl, ¢ HEOTPAHWYECHHBIM JOCTYyNOM B MH-
TEpHET.

VII. O6pa3oBaTe/ibHbIe TEXHOJIOTHH:
3a1aun U3J10KEHUS U U3Y4EHUS TUCLUILIMHBI PEaU3y0TCs B CIEAYIOMUX (hopMax AeATeIbHOCTH:

JICKIIMH, HALICJICHHBIC HA ITOJYUYCHUC H€O6XO,I[PIMOI>'I I/IH(l)OpMaHI/II/I, Hn €€ HCIIOJIb30BAHUC
IIpHu pCHICHHUHA IIPAKTUYICCKUX 3a1a4;

MNPAaKTUYICCKUC 3aHATHA, HAIIPABJICHHBIC Ha aKTHBU3allUIO [MO3HaBaTEJILHOM ACATCIIbHOCTH
CTYACHTOB U HpHOGpCTeHI/Iﬂ HMHU HAaBBIKOB PCIICHUA MPAKTUYCCKUX U HpO6JICMHBIX 3aaad,

KOHCYJIbTallu1 —CKCHCACIIBbHO JJIS BCCX KCIIAOINUX CTYACHTOB,

CaMOCTOATCIIbHAA BHCAY ANTOpHAA pa60Ta HaIlrpaBJICHA Ha HpI/IO6p€TCHI/I€ HaBBIKOB CaMO-
CTOATCIIbHOI'O pCIICHUSA 3aaa4 110 JUCHUIIIINHEC,

TCKYII_[Hﬁ KOHTPOJIb 3a ACATCIIBHOCTBIO CTYACHTOB OCYHICCTBIISICTCA HA JICKHUOHHBIX U
MMPAKTUYCCKUX 3aHATUAX B XOAC CAMOCTOATCIIbHOTI'O pCHICHUA 3a/ia4, B TOM YUCJIC Y JOCKH.

VIIl. Ouenouynble MaTepHaJIbl AJs TEKYLIero KOHTPOJISI M IPOMEeKYTOYHOM aTTecTaluu
@DOH/ OLICHOUHBIX CPEJICTB NMPEICTABIEH B IPHIIOKEHHUH.
8.1. OieHOuHBIE CPEACTBA AJISI BXOAHOTO KOHTPOJIS: HE TPEOyroTCs.
8.2. OneHOuHBIE CpeICTBA TEKYIIETO KOHTPOJIS

[TpriMepbl KOHTPOIBHBIX 33124 /711 IPOBEACHUSI TEKYIIIET0 KOHTPOJIS:
1. Meroniom nuddepeHIMpOBaHUs PEIINTh HHTErPAIbHOE ypaBHEHHUE:

P(x) = x— [ p(t) dt

2. C moMOIIbI0 PE30JbBEHTHI HAWTH PEIICHUE HHTETPAIbHOTO YPaBHEHUS:

o(X) =sinx + 2jeH(p(t)dt
0

3. Pemmth nHTErpanbHOE YpaBHEHUE C BHIPOXKICHHBIM SIIPOM:

1

V1—x2?

1
(X)) — ZI arccos t p(t)dt =
0

4. HaiiTu sxcTpemMaiu B U30IEPUMETPUUECKON 3a/1aue:

Iyl= [0 +y? (Ndx;  y(0)=0, Y1)=0 npy yenosun | ¥ () dx =2

8.3. OneHouHBIE CpeACTBA AJIS MPOMEXYTOYHON aTTecTalluu

dopma MpoBeAeHUS TPOMEKYTOUHOM aTTECTAI[UU — 3a4eT.
IIpuMepHBIi NepedyeHb BONPOCOB U 3aJaHUH K 3a4eTy
Teopernueckne BOIPOCHI:

1.

Onpenenenue uHTErpanbHOTO ypaBHeHus (1Y), nuneitHoro MY, knaccudukaius TUHEHHBIX
MHTErpalbHbIX ypaBHEHUH. Snpo, cBoboaubil wien UV, TpeboBanus k siapy U CBOOOJIHOMY
yiieny. [Ipumepsl Qu3ndeckux 3aaad, TPUBOIAIINX K HHTETPAIbHBIM YpaBHEHHIM (K ypaBHE-
Huto BonbTeppa u ypaBHeHuto @pearonbma).

Ceenenue 3agaun Komm 1y 0ObIKHOBEHHOTO au(p(depeHInalbHOr0 YpaBHEHUS N-TIOpsIKa K
ypaBHeHuto Bonbreppa Il pona.



~

10.

11.
12.

13.
14.
15.
16.
17.
18.
19.
20.
21.

22.
23.

24,
25.
26.

27.
28.

Wurterpanbroe ypaBHenne @Ppenronbma |l poma. CoOcTBeHHBIE 3HAYEHUST U COOCTBEHHBIC
(GyHKIMU fpa WHTETPaJIbHOrO ypaBHeHHsA. OnepaTopHas (opMa MHTETpaIbHOTO ypaBHEHHUS.
AHanorus Mexay JUHEHHBIM UHTETPAJIbHBIM ypaBHEHHUEM U CHCTEMOM JIMHEWHBIX airedpau-
YECKUX YPaBHEHUM.

Opnopoanoe ypasuenue @penroisma |l poga ¢ BeipoxkaeHHbIM siapoM. CBelieHHE ero pelie-
HUS K PEIICHUIO CHCTEMBI allreOpandeckux ypaBHEHUH.

Teopema 0 KOHEYHOM uYHCIIe COOCTBEHHBIX 3HAYEHHUI BBIPOKIEHHOTO siapa (C J0Ka3aTesb-
CTBOM).

Heonnoponnoe ypasuenne @pearonsma |l poxa ¢ BeipoxkaeHHbIM spoM. CBeleHHE TaKOTO
ypaBHEHHS K cUcTeMe anreOpanyeckux ypaBHeHH. Omnpenenutens Opearoibma, CONpsKeH-
HOE K JaHHOMY UHTETpalibHOE YpaBHEHHE.

Teopema @penronpma 00 abTepHATHBE (C T0KA3aTEIHLCTBOM).

Bropas teopema ®@penronpMma (ciydaid, Korna oIHOPOAHOE ypaBHEHUE UMEET TOJIbKO TPUBH-
albHOE penieHue) (C J0Ka3aTeIbCTBOM).

Tpetps Teopema @penronpMma (cnyuyai, Korja OAJHOPOIHOE YPAaBHEHHUE UMEET HETPUBUAIBHOE
pelieHue) (¢ A0Ka3aTeIbCTBOM).

Teopema 00 0JMHAKOBOM 4YHCIIE JTUHEHHO HE3aBUCHUMBIX PEIICHUN OJHOPOTHOTO U COMPSIKEH-
HOTO K HEMY WHTETPaJbHBIX ypaBHEHHH (C IOKa3aTeabCTBOM). HaXokaeHHe KOMIUIEKCHOTO
pEIIeHUs UHTETPAIBHOTO YPaBHEHUS B Clydae KOMIUIEKCHOTO spa U CBOOOIHOIO YJieHa.
Mertox nmocienoBaTeabHBIX TPUOIMKESHUH sl peIICHHs] HHTETPaJIbHOTO YPaBHEHUSI.

Teopema o CyleCTBOBaHHH U €IUHCTBEHHOCTH PEIIEHUS MWHTETPAIbHOTO YPaBHEHHUS B CIyyae
JIOCTaTOYHOM MaJIOCTH napaMerpa A (C J10Ka3aTeIbCTBOM Ha OCHOBAHUU TEOPEMBI O HEMO-
JBUKHOU TOUYKE OTEepaTopa).

Pe3onbBeHTa HHTETpaTbHOTO YpaBHEeHUs. CBOWCTBA PE30JILBEHTHI.

Pe3onpBeHTa HHTErPaIbLHOTO YPABHEHHUS B CIIy4ae BHIPOKACHHOTO Spa.

Crydyaii sigpa MHTETPAIBHOTO YPaBHEHUs, OJM3KOTO K BRIpOXKAeHHOMY. CBeJeHHE MHTErpallb-
HOTO YPaBHEHMS C TAKUM SAPOM K YPABHEHMIO C BBIPOXKAECHHBIM SAPOM.

VYpasuenue Bonbreppa Il pomxa. Teopema 06 OTCyTCTBUM COOCTBEHHBIX 3HAYCHUH ypaBHEHUS
Bonbreppa Il pona.

Haxoxnenne pemenus ypaBHeHus Bombreppa |l poga MeTomom mocienoBaTebHBIX TpUOITH-
YKEHUM.

PezonbBenTa ypaBaenus Bonbreppa |l pona, moBTOpHBIE Sipa ISt 3TOTO CITyYasi.
WnTterpanbhble ypaBHeHus Bonbreppa | u |l pona. Cesi3p Mexay HUMH.

Wurerpansuoe ypasHeHnne ®penronasma |l poma ¢ cummerpuunsiM sigpom. CBoiicTBa co0-
CTBEHHBIX 3HaYeHUH U COOCTBEHHBIX (YHKUHUI Takoro siapa. @opmyna [lMuara qis permeHus
YpaBHEHUSI C CAMMETPUYHBIM SIIPOM.

3amaua Illtypma — JlmyBumisa. Csenenue 3amauu Lltypma — JIMyBuiIs K HMHTErpajibHOMY
YpaBHEHHUIO.

WuTterpanbHoe ypaBHeHue @pearonsma | posa kak HEKOPPEKTHO MOCTABICHHAs 3aaya.
Wuterpanpaoe ypaBHeHne @penronpma |l poma ¢ TOUKH 3peHUs] KOPPEKTHOCTH MOCTAHOBKH
MaTeMaTHYeCKOH 3a/1auu.

Oyukuuonan. Bapuanus aprymenta ¢gynkunonana. HenpepbiBHOCTh (pyHKIIMOHANA, OJIM30CTh
¢GbyHKUMI B pa3HbIX Nopsiakax. Bapuanus ¢pyHkunoHana (1Ba onpeneneHus).

OkcrpemyM ¢yHkiuoHana. CuiabHbBIM U cradblii 3kcTpemyM. HeobGxoaumoe ycioBue 3KcTpe-
MyMa.

VYpaBHenue Dunepa s BApuallMOHHOM 3a1aun. DkcTpeMalib. [lose skcTpemanei.
JlocTaTouHoe yciaoBUE 3KCTpeMyMa (pyHKIIMOHaNa (CUIBHOTO U ¢1a0oro).

VYcnoBHBIM SKCTpeMyM (pyHKITHOHANA. M30TIepuMeTpudeckas 3aiaqa.

[Tpumepbl MpakTHUECKUX 3aaHUM:

1.

CocTaBUTh MHTETPAILHOE YPABHEHUE, COOTBETCTBYIOIIEE CEAyIOIEeMY AU(PepeHInaTbHOMY
YPaBHEHHMIO € 33JJaHHBIMU HaYaJIbHBIMU YCIOBUSMHU:

y'+y=0; y(0)=0, y'(0)=1



2. Metonom auddepeHnpoBaHUs PEIIUTH HHTETPATHHOE YpaBHEHHUE:
@(X) =X — j'ex_t(o(t) dt
0
3. C nmoMoIIbio pe30IbBEHTH HANTH PEIICHNE UHTETPAILHOTO YPABHCHHS:
o(X)=e* + j(‘ex’t(p(t) dt
0
4. PemuTh HHTETpAJIbHOE YPAaBHEHHUE C BBIPOKICHHBIM SIPOM:
o(X) — lﬂjZin X cost p(t)dt =sin x
0
5. HaiiTu XxapakTepuCTHYECKUE YUCIIa U COOCTBEHHBIE (DYHKIIUU JIJISI HHTETPATBHOTO YPABHEHUS C

BBIPOXICHHBIM AAPOM:
l4

o(X)— A jsin2 X p(t)dt=0
0
6. MccienoBaTh Ha Pa3pelIMMOCTh IIPU PA3IMYHBIX 3HAUCHUSX MapaMeTpa A
@(X) —Aj xe' p(t)dt=x
7. PemmTh METOJIOM IMOCTIEI0BATEIBHBIX HpI:116J11/1>KeHI/H71:

X XZ
y(x)+z[y(s)ds = x+7

Pa3zpaboruuku:

/(,.."
A

/:i' / JIOLEHT Kadeapbl TeOpETUYECKON (PU3UKU IlepeBanosa I1.A.

[Iporpamma cocrapiiena B cooTBeTcTBUU ¢ TpeboBanusmu GI'OC BO no HampaBiieHHIO MOJTr0-
toBkH 03.03.02 ®Ousuka.

[Tporpamma paccMoTpeHa Ha 3aceiannu Kadeapbl TeopeTHueckor hU3UKH
«30» aBrycra 2021 r. ,
IIporokon Ne 1 H.o. 3aB. kadbeapoii L7 C.B. JloB1oB

Hacrosimmasi mporpamMMa He MoO:KeT ObITH BOCIPOHM3BeleHA HHU B Kakoii ¢opme 0e3
NpeIBapuTEeIbHOI0 MMCbMEHHOI0 pa3pelieHus: KageApbi-pa3padoT4uKa NPOrpaMmabl.



