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1. Ilean ocBOEHHUSI TUCUUILIHHBI

K ocHOBHBIM measiM OCBOEHUS TUCHUIUIMHBI «JuddepeHimanbabie 1 MHTErpaib-
HbIE YPABHEHUSD CIEAYET OTHECTH:

- BOCIIUTAHKE Y CTYJIEHTOB 00IIIell MaTEMaTUYECKON KyJIbTYPHI;

- IpUOOpETEHNE CTYICHTAMH IIUPOKOro Kpyra MaTeMaTHYeCKUX 3HaAHUH, yme-
HUM U HABBIKOB;

- pa3BUTHE CIOCOOHOCTHU CTYAEHTOB K MHAYKTUBHOMY U JI€TYKTHUBHOMY MBILI-
JICHUIO Hapsy C Pa3BUTHEM MaTEMaTUYECKON HHTYULIUU;

- YMEHHE CTY/JICHTaMHU Pa3BUBATh HABBIKM CAMOCTOATEIBHOTO M3YUYECHHS y4eO-
HOM M HAay4HOMW JINTEPATYpPhI, COAECPKAIIEN MAaTEMATUUYECKUE CBEICHUS U PE3yJbTa-
THI;

- MIOATOTOBKY CTYJIEHTOB K JI€ATEIbHOCTH B COOTBETCTBUU C KBAJIH(PUKALIMOH-
HOM XapakTepHUCTUKON OakanaBpa 0 HalpaBlIEHHUIO, B TOM 4ucie (HOpMUPOBAHUE
YMEHHUH UCHOJb30BaTh OCBOCHHBIE MAaTEMaTHUYECKHE METOJIbl B MPO(eCCHOHATBLHON
NESATEIBHOCTH.

K ocHOBHBIM 3aa4yaM OCBOEHMS JUCUUIUIMHBI «Jlu(depeHunanpHble U UH-
TErpaJIbHbIE YPABHEHUSD) CIEAYET OTHECTH:

- OCBOGHHUE CTYyJICHTAaMU OCHOBHBIX MOHSATUH, METOJIOB, (HOPMUPYIOIIUX 00-
IIYI0 MaTEMaTUYECKYI0 MOJATOTOBKY, HEOOXOAUMYIO JUIsl YCIIEIIHOTO PEIICHUs MpH-
KJIAJIHBIX 33]1a4;

- (opMupoBaHUE Yy CTyJeHTa TpeOyemoro HaOopa KOMIETEHIIUM, COOTBET-
CTBYIOIIMX €r0 HaNpaBJIEHUIO MOATOTOBKU M 00€CIIEYMBAIOIINX €r0 KOHKYPEHTOCHO-
COOHOCTB Ha PbIHKE TPY/ia.

2. Mecro nucuuiuiaabl B cTpykrype OOII 6akanaspuara

Huctunnna «Jluddepenimanbapie 1 HHTETPaIbHbIE YPABHEHUS» OTHOCHTCS

kK oOs3arensHOM yactu OOIL. Ee nzydyenue odecrieunBaeT u3ydeHue AUCIUILINH:
B ob6sazamenvnoti yvacmu:

- MaTEMaTUYCCKUN aHAJIN3;

- Teopusi GYHKIUNA KOMIUIEKCHOTO MIEPEMEHHOTO;

- o0mras ¢pusnka;

- (u3uka TBEpIOTO TENA;

- pu3HYECKHEe OCHOBBI MUKPORJICKTPOHUKH;

- MareMaTU4ecKas JOTUKa U TEOPHUs AJITOPUTMOB B IIPAKTUKE MPOTPAMMHUPO-
BaHMUSI.
B uacmu, popmupyemoti yuacmnuxkamu obpazoeamenbHbix OMHOUEHULL:

- OCHOBBI DJICKTPOTEXHUKH U DJICKTPOHUKH;

- TEOpHUSI ABTOMATUYECKOTO YIPABICHUS;

- OCHOBBI TEOPUH CUCTEM U CUCTEMHOIO aHaJIN3a.
B oucyunnaunax no evibopy cmyoenma:

- YUCJICHHBIE METO/IbI B 33/1a4aX yIpaBJICHUS;

- 3a71a4¥ TIIAHUPOBAHUS JBUKEHUS U HABUTAIUS B POOOTOTEXHUKE.



3. IlepeveHb MUIIAHUPYEMBbIX Pe3YJIbTATOB 00y4eHHs 10 IMCUHUILINHE,
COOTHECEHHbIEe € MJIAHMPYEMBbIMH Pe3yJbTAaTaAMH OCBOEHHSI 00pa3oBaTeIbHOM
NporpamMmblI

B pesynbrare oCBOCHHS TUCHUIUIMHBI y oOydarouuxcs GOpMUPYIOTCS CIEAYIONINE
KOMITETEHIIMU U JOJKHBI OBITh IOCTUTHYTHI CIEAYIOIINE Pe3yJIbTaThl OOyUYEeHUs Kak

OTall q)OpMI/IpOBaHI/IH COOTBCTCTBYIOIINX KOMHGTGHHHﬁZ

Konx B pe3yabrarte ocBoenusi | IlepedeHb mIaHMPyeMbIX pe3yJib-
KOMIIEeTeH- o0pa3oBaTeIbHOM MPO- TAaTOB
UH rpaMMbl 00y4Yaromumcs 00y4eHMs MO0 JTUCHUILIUHE
JA0JI2KEeH 00J1a1aTh
VYK-1 Cnocob6eH ocy- ¢ 3HATD:
HICCTBJIATHh IOUCK, KPUTH- | @ MeTOABI  ITOMCKA HHq:)opMauHH,
YCCKUI aHAJIU3 M CHHTE3 cBoiictBa wuH(popmaruu. Meroabl
MH(OpMAIMH, TIPUMEHSATE aHanu3za WH(OpMAIMU U CHOCOOBI
CUCTEMHBIN IMOAXO0 IS pelIcHus  NOCTAaBJICHHBIX  3aJad.
pellIeHus MOCTaBJICHHBIX YMeTh:
3ana4 e YMETh OCYHIECTBIIATh IOMCK, KpH-
TUYECKUN aHaJIW3 U CUHTE3 MHPOp-
Maluyd, TPUMEHITh  CHUCTEMHBIN
MOJXO0A JUIsl PEIICHUs TOCTaBJICH-
HBIX 3a7a4.
e Bianern:
e MeTogaMi mOMCKa M aHa/JM3a WH-
dbopmarum, MPaKTUICCKUMH HaBbI-
KaMHU TI0 PELICHUIO TOCTaBJICHHBIX
3aj1ad4.

OIIK-1 CriocoOeH npuMeHsITh ¢ OIIK-1.1. 3HaTh: OCHOBBI BBICIIEH
€CTECTBEHHOHAYYHBIE U MaTeMaTuKu, UHHOPMATUKH U TIPO-
00I11IeMH)XEHEPHBIC 3HA- rpaMMHUPOBaHUS;

HUs, METOAbI MaTEMAaTH- ¢ OIIK-1.2. ¥Ymerb: Pemate craH-
YECKOT0 aHaIn3a U MOJie- napTHble MpodeccuoHaIbHbIC 3a7a-
JIMpOoBaHud, TCOPETHIC- Yy C IPUMEHEHUEM E€CTECTBEHHOHA-
CKOT'0 1 SKCICPUMCHTAJIb- VYHBIX U OOIIEWH)KEHEPHBIX 3Ha-
HOIro UCCJIICAOBAaHUS B HUM, METOJOB MaTeMaTHUYECKOTO
poeCCHOHAILHOM JIes- aHAJIN3a ¥ MOJIEIMPOBAHUS.
TEILHOCTH

4. CTpyKTYypa ¥ coepkaHue TUCHUILTHHbI

OO6uiast TpyJ0EMKOCTh JUCIUIUIMHBI COCTaBIISIET 4 3a4eTHbIE €IUHHUIIBI, T.C.
144 axanemudeckux 4aca (M3 HUX /2 4yaca — CaMOCTOsITeNIbHAs paboTa CTYAEHTOB).




Paznensr muctmmmmael «/{uddepeHnmansabie 1 WHTETpANTbHBIC yYPaBHEHUS
M3y4aloTCs Ha BTOPOM KypCe B TPETHEM CEMECTpE.

Jlexmuu — 2 yaca B Henelnto (36 4acoB), MpaKTUYECKHUE 3aHATH — 2 Yaca B He-
nemto (36 yacoB), popMa KOHTPOJIS - IK3aMEH.

CtpykTypa U cojaepxaHue TUCHUILTUHBL «/uddepeHiunanbupie 1 HHTErpaib-
HbIC YpaBHEHUSD 110 CPOKaM U BUAaM paboThl oTpakeHsl B [Ipunoxenun 1.

Coaep:xanue pa3aesioB JUCHUNIMHBI
Tpernii cemectTp

Pazgea 1. O0bikHOBeHHBIE AU epeHIHATbHbIC YPABHCHUSA

Tema 1. Jludpdepenuuansabie ypaBHEHUS NIEPBOro nopsaka. Beeaenue. 3ana-
4y, NpuBOJsAUIME K AU hepeHInaIbHbIM YpaBHEHHUSIM MepBOro nopsiaka. OCHOBHbIE
MOHATHUSL OOBIKHOBEHHBIX U] PepeHIMaIbHBIX YpaBHEHHUI niepBoro nopsiaka. [locra-
HoBKa 3a/1aun Komu. Teopema cyiecTBoBaHMs U €IMHCTBEHHOCTH perieHus. Oomiee
Y YaCTHOE pellieHus, OOLIMI M YacTHbIM MHTerpaibl. MHTerpupoBanue nuddepen-
LMAJIbHBIX YPAaBHEHUI MEPBOTO MOPSAAKA Pa3IUYHOrO THIIA.

Tema 2. /Iuddepenumanbrbpie ypaBHEHUs BhICIIUX HOpsaAKOB. Dopmbl 3amucu
audepeHnraIbHoro ypaBHeHus N-ro nopsaka. Obiiee u yactHoe perienusd. [locra-
HOBKa 3a1aun Komm, kpaeBoil 3amaun. MIHTErpupOBaHUE METOJOM IOHMKEHHS I10-
psaaka.

Tema 3. JIuneitnsie qudpepeHunanbupie ypaBHeHus N — ro nopsaaka. Ooume
CBOMCTBA PELICHUN JTUHEHHBIX OJHOPOAHBIX NTU(PPEepeHIINATbHBIX YPaBHEHUH N — ro
nopsinka. [lonstre pyHIaMeHTanbHON CUCTEMBI pEIIEHUI JIMHEMHOrO0 OJHOPOJAHOIO
nuddepeHrnanbHOr0 ypaBHEHUsI N — ro MOpsJaKa, €€ MOCTPOEHUE JUIsl YPAaBHEHHH C
MOCTOSIHHBIMU KO3 PUIIIEHTaMU.

JIuneiinpie HeOqHOPOAHBIE AU(depeHInanbHble YpaBHEHHUS N — ro MopsiaKa ¢
MOCTOSIHHBIMU KO3 durmenTamu. Teopema 0 CTPYKType OOIIEro pemeHusl TaKux
ypaBHeHHI. MeToa mobopa 4acTHOTO PELIEHUs AJis Pa3IMYHbIX ClIEHUaIbHBIX BH-
JIOB IIPaBOM YacCTH.

JIuneiinble HeoHOpoAHbBIE U (depeHIaTbHBIE YPaBHEHUSI BTOPOTO MOPSsIIKA.
Meron Bapuanuy MpOU3BOJIBHBIX TOCTOSHHBIX.

KpaeBbie 3amaun. 3agaun Ha COOCTBEHHBIC 3HAYCHMS.

Tema 4. CucreMbl 0OBIKHOBEHHBIX Au(depeHnanbHbIX ypaBHeHUH. OCHOB-
Hble TOHATHS. HopManbHble CUCTEMBbI JIMHEWHBIX OJHOPOAHBIX WM HEOJHOPOIHBIX
muddepeHnanbHbIX ypaBHEHUN. Perenne JTMHEHMHBIX OJHOPOAHBIX U HEOJHOPO-
HBIX CUCTEM OOBIKHOBEHHBIX NHU(PPEpeHIMAIbHBIX YPaBHEHUN C MOCTOSHHBIMHU KO-
s pureHTamu.

Pasznen 2. lu¢pepeHunanbHbie ypPABHEHHUSA B YACTHBIX POU3BOJIHBIX

Tema 5. Jlupdepennmanbabie ypaBHEHHUS B YACTHBIX MPOU3BOIHBIX MEPBOrO
nopsiaka. Ob11ee U YaCTHOE PeleHUs] KBa3WIMHEWHBIX YpaBHEHUN MEPBOTO MOPSIIKA.
IlonATHE O METOZIE CETOK.

Tema 6. YpaBHeHusi MaTemaTnueckoi puznku. Knaccuduxanms mnuHenHbIX
audepeHnnaIbHbIX YPaBHEHUH ¢ YaCTHBIMU MPOU3BOIHBIMH 2-T0 Topsiaka. OCHOB-



HbIE ypaBHEHUs MaTeMathdeckod ¢u3uku. [locTaHOBKa KpaeBBIX W HAYaILHO-
KpaeBbIX 3a7a4. KOppeKTHOCTh, yCTOWUHUBOCTh PEIICHMUS.

Tema 7. Pemienue oTHOPOJHOTO TUIEPOOIUYECKOTO YpaBHEHUSI C OJHOPO/I-
HBIMHU TPAHUYHBIMH YCIIOBUSIMU METOJIOM Pa3AECICHUS IEPEMEHHBIX.

Pemenne HEOMHOPOTHOTO THMEPOOIMYECKOTO YpPaBHEHUS C OJHOPOIHBIMH
IPAaHUYHBIMU YCIOBUSAMH METOJIOM PA3JI0KEHHUS MO COOCTBEHHBIM (YHKIHUAM OJHO-
POIIHOM 3aa4H.

Tema 8. [locTanoBKa KpaeBbIX 3a1a4 /i ypaBHeHus Jlannaca. Pemenne 3ana-
yn Jlupuxiie AJis HEOAHOPOIHOTO ypaBHEeHUs Jlarmaca B mpsIMOYTroJibHOM 0OJIacTH B
JIBOMHBIX TPUTOHOMETPUYECKUX pAax Dypbe.

Pasznea 3. UHTEerpaibHbie ypaBHEHUA

Tema 9. Knaccudukanus uarerpaibHbix ypaBHeHuid. CBsi3b quddepenimans-
HBIX YpPaBHEHHWI C MHTETrpajbHbIMU. VIHTEerpanpHble ypaBHeHUs Ppearoibma C Bbl-
POKJICHHBIM SIIPOM — CBEJICHHE K JIMHEWHBIM ajreOpandyeckuM ypaBHeHUsM. [Ipun-
IIUIT CKaThIX oToOpakeHui. JIuneiHble onepatopsl. [IpunoxkeHne K TMHEHHBIM HH-
TerpaJibHbIM ypaBHeHUSIM. IHTEerpansHbie TpeoOpa3oBaHus.

Omnpenenenne cCOOCTBEHHBIX 3HAYEHUN M COOCTBEHHBIX (DYHKIIUHN JJII HEKOTO-
PBIX UHTETPAJIbHBIX YPABHEHUM.

Tema 10. [IpubnuxeHHbIE METO/IBI PELIEHUN UHTErPAJIbHBIX YPaBHEHUIA.

5. 06p830BaTeJII)HLIe TEXHOJOTHHU, MPUMEHACMBIC IIPH OCBOCHUHU JUCIHIUIIINHBI

MeTtonuka mpenogaBaHus AUCHUIUIHHBL «/luddepeHnmransapie 1 UHTETpaIb-
HBIC YPaBHEHMS» W pean3alys KOMIIETEHTHOCTHOTO MOIX0Aa B M3JI0KEHHWH U BOC-
OpUSATUM MaTepuaja MpeaycMaTpUBAIOT HCIOJIb30BAHUE CIIECAYIOIIUX AaKTHUBHBIX U
MHTEPAKTUBHBIX (DOPM MPOBENEHUS TPYNIOBbIX, HHIANBUIYAJIbHBIX, AYAUTOPHBIX 3a-
HATUN B COYETAHUU C BHEAYJAUTOPHOU pabOTOM C 11e71bi0 (HOPMUPOBAHUS U PA3BUTHSA
poheCCHOHAIBHBIX HABBIKOB 00YYaOIIMXCS:

— 3alIUTa U UHAUBUAYAIbHOE OOCYKJEHUE BBINOJHIEMBIX 3TallOB PacyeTHO-
rpaduyeckux pador ;

- IPUBJICYEHHE JTYUYIINX CTYJEHTOB K KOHCYJIbTUPOBAHUIO OTCTAIOIINX.

— MOJATOTOBKA, MPEACTaBICHUE U 00CYKIEHUE MPEe3eHTAINi Ha CEMHUHAPCKUX
3aHATHUSAX;

— OpTaHu3alus U MIPOBEICHUE TEKYIIETO KOHTPOJIS 3HAHUN CTYJEHTOB B (hopme
0JIaHKOBOT'O TECTUPOBAHUS;

— TIPOBEJICHNE MHTEPAKTUBHBIX 3aHATHH MO MPOLEAype MOATOTOBKA K UHTEp-
HET-TeCTHPOBAHHUIO Ha caiiTax: I-exam.ru, fepo.ru;

— UCMOJb30BaHUE MHTEPAKTUBHBIX (POPM TEKYLIEro KOHTpoJs B popMe aynu-
TOPHOTO Y BHEAYAUTOPHOTO MHTEPHET-TECTUPOBAHNUS;
UTOTOBBIA KOHTPOJIb COCTOUT B YCTHOM 3K3aMEHE [0 MAaTEMAaTUKE C YUETOM pe3yJib-
TaTOB BBIIIOJIHEHUSI CAMOCTOSITENIHBIX padoT.

VY aenbHbI BEC 3aHATUMN, TPOBOAMMBIX B MHTEPAKTUBHBIX (OopMax, OMpeesicH
IJIABHOHM 1eNbi0 00pa30BaTeNbHOM MpOTrpaMMBbl, OCOOEHHOCTBIO KOHTHHIEHTa 00Y-
YAIOIIUXCS U coAepKaHueM JuctUIuinHbl «KoMmiekcHas mareMatuka U quddepen-



[MaJbHBIC YPABHCHHS» H B I1€JIOM TI0 TUCIHIUINHE cocTaBisieT 50% ayauTopHBIX 3a-
HATUM.  3aHATUSA  JICKIIMOHHOrO Tuma coctaBisaoT 50 % oT oObeMa ayauTop-
HBIX 3aHSATHH.
[TpoBeneHue 3aHATHI MpeAycMaTpuBaeTcs Takxke B Ims.mospolytech.ru na oc-

HOBE pa3paboTaHHBIX Kadempoir «MareMmaTuka» 3JIEKTPOHHBIX O0O0pa3oBaTEIbHBIX
pecypcoB (0P):

e 00bIKHOBEeHHBIC TU(DepeHIINATBHBIC YPABHEHUS U UX TTPUIIOKCHHUS;

® ypaBHEHUS MaTEMaTUYCCKON (hU3HKH.
Pa3pabotannbsie DOP BKIIIOYAIOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.

6. OneHo4YHbIE CpeaCTBA VISl TEKYLIEro KOHTPOJIsSl yCIIeBAeMOCTH, MPOMEKYTOY-
HOHM ATTECTAUMH MO MTOraM OCBOCHHUSl JUCHMILUIMHBI M y4eOHO-METOAMYECKOoe
of0ecmevyeHne CaMOCTOATEILHON PadoThI CTY/ICHTOB

B npornecce 00y4ueHust UCMONB3YIOTCS CIEAYIONINE OILIEHOYHBbIE (OPMBI CaMo-
CTOSITEJIBHOM pabOoThl CTYJEHTOB, OIICHOUHBIE CPEACTBA TEKYIIET0 KOHTPOJIS yCIieBa-
€MOCTH U MTPOMEKYTOUHBIX aTTECTAIIUN:

B TpeTrbeM cemecTpe
- 0JlHA pacyeTHO-rpaduveckasi padbora

PacueTHo-rpadguyeckasi pa6ora no 1uddepeHunaIbHLIM U HHTErPaIbHbIM
YPaBHEHUSIM.

Kpatkoe conepxanue pacueTHO-Tpaduueckoi paboThI:

[TepBe1it aTam.

Mertonpl petieHnii 00bIKHOBEHHBIX JU(HEepeHITUATBHBIX YPABHEHHM TIEPBOTO MOPSIJI-
Ka pa3InyHOro THMa, T PEepeHIIMATBHBIX YPaBHEHUN N -TO MOPSIKA U CUCTEM.
Bropoii srar.

Pemenue nuddepeHimanbHbIX ypaBHEHUN MaTEMaTHYECKON (PU3UKH.

Tpernii rar.
Pemienne nHTErpaIbHBIX YpaBHEHH.

OueHOYHbIE CPENCTBA TEKYIIETO KOHTPOJS YCIIEBAEMOCTH BKJIKOYAIOT KOH-
TPOJIbHBIE BOMPOCHI U 3ajaHusi B (opMe OIaHKOBOTO TECTHUPOBAHUSA ISl KOHTPOJIS
OCBOEHHS 00yUYarOITUMHUCS Pa3/eiIOB AUCIUILINHEI, prem PI'P.

OOpa3ipl TECTOBBIX 3a/aHui, 3agaHuil PI'P, KOHTpOJIbHBIX BONPOCOB M 3aja-
HUM JUIsl IPOBEJIEHUS TEKYILIEro KOHTPOJIA, SK3aMEHALIMOHHBIX OUJIETOB MPUBEACHBI B
[Tpunoxenun 2.



6.1. ®oHI OLIEHOYHBIX CPEJCTB /JIs MPOBeJAeHUsI MPOMEKYTOUHOI
aTTeCcTAlMH O00YyYaOIIUXCH MO TUCHUIITINHE
«AnddepeHunajbHbIe U HHTErPaJbHbIC YPABHECHUA»

6.1.1. IlepeueHb KOMIETEHIIMM C yKa3aHUEM HTAoOB UX (POPMHUPOBAHUSI B MIPOIECCE
OCBOCHHMS 00pa30BaTEIbHON MPOTPaAMMBI.
B pe3ynbTaTe 0cBOCHUS TUCHUILTUHBI POPMUPYIOTCS CIEAYIONME KOMIIETEHIIUN

B pesyabTarte ocBoeHnst 00pa3oBaTeIbHOM NPOrpaMmbl 00Y-
YaloLUics J0J5KeH 00,1aJ1aTh

Kon
KomMmneren-
110707

VYK-1 Cniocob6eH oCyIIecTBIATh MOUCK, KPUTUYECKHUHN aHAIIN3 U
CUHTE3 MH(OpMAIUHU, TPUMEHSITh CUCTEMHBIN MOXOJT AJIs pellie-

HUA ITIOCTABJICHHBIX 3aJa4

OIIK-1 CriocoOeH NMPUMEHATh €CTEeCTBEHHOHAYYHbIE U OOIIEHHKEHEPHBIC
3HAHUS, METOJIbl MATEMATUYECKOTO AaHAIN3a U MOJEIUPOBAHUA,
TEOPETUYECKOTO U IKCIIEPUMEHTAIBHOTO UCCIIEIOBAHUS B IIPO-

(dheccHOHAIBHOM NIeSITENIbHOCTH

B npouecce ocBoeHus: 00pa3zoBaTeNbHOW NPOrpaMMbl JaHHbIE KOMIIETEHLIUH, B
TOM YHCJIE UX OTAEJIbHbIE KOMIIOHEHTHI, (POPMUPYIOTCS MOITAMHO B XOAE OCBOCHHUSA
OoOy4aronMMUCs TUCUUILIMH (MOAYJIEH), IPAKTUK B COOTBETCTBUU C YYEOHBIM IUIa-
HOM U KaJIeHJAapHbIM IpapukoM yueOHOro mpoiecca.

6.1.2. Onucanue noka3saresieil 1 KpUTepHeB OLEHUBAHUS KOMIIETEHIMI,
(hopMHpPYeMBIX M0 HTOTaM OCBOEHHS TUCHUILIUHDBI, ONMCAHUE KA
OlleHUBAHMS

[Toka3zaTenem OLEHUBAaHUS KOMIETEHIIMM Ha pa3IM4HbIX 3Tanax ux (GopMHUpo-
BaHMSI SIBJIACTCS JOCTUKEHUE 00YUaIOIUMHUCS TUIAaHUPYEMBIX PE3yJbTaTOB O0yUEHHUS
10 TUCUUILIINHE.

OIIK-1 CnocoGeH NMpUMEHSITh eCTECTBEHHOHAYYHbIe H O0lIeMHKeHepHbIe 3HAHUS, MeTO/Abl MaTe-
MaTH4YeCKOr0 aHAIN3a U MOJEJHPOBAHNS, TEOPETHYECKOI0 H IKCIIEPUMEHTAIBHOI0 HUCCIe10BaAHNSA
B NIPO(eCCHOHATBHOM JeATeJbHOCTH

Kputepun ouennBanus

IMToka3zareanb
2 3 4 5
OIIK-1.1. 3uaTte: | OOyyaromumiics ae- OO0yuaromuiics OOy4JaroImuics 1eMOH- OO0yuaromuiics
OCHOBEI BBICIIEH | MOHCTPUPYET IOJI- JEMOHCTPUPYET CTpHUpYET TOCTATOYHO JIEMOHCTPHUPYET

MaTeMaTHKH, HH-
(dhopmatuku u
HPOrpaMMHUPOBa-
HHUS

HOE OTCYTCTBHUE WU
HEIOCTAaTOYHOE CO-
OTBETCTBHE 3HAHUI
KOHTPOJUPYEMBIX
pa3aenoB MaTeMaTH-

HETIOJIHOE COO0T-
BETCTBUE 3HAHUM
porpaMMe: J1o-
ITyCKArOTCS OITHO-
KH, TIPOSBIISACTCS

riryOOKHe 3HAHMS
KOHTPOJINPYEMBIX pa3JIeloB
JUCLUIUIMHBI, OTBEYaeT Ha
BCE BOIIPOCHI, B TOM YHUCJIE
JIOTIOJIHUTENBHEIE. B TO Xe

MIOJTHOE COOT-
BETCTBUE 3Ha-
HUM porpamme
JTUCITUTUTAHBL,
JIOTUYHO U ap-




KH: HE CIIOCcO0eH ap-
TYMEHTHPOBAHHO U
MOCJIeJ0BaTEIEHO
W3J1arath MaTepHa,
HETPaBHILHO OTBE-
YaeT Ha JIOTIOJHU-
TEJbHBIE BOMPOCHI

HEJIOCTATOYHOE,
MOBEPXHOCTHOE
3HaHUE TEOPHH,
CYTH METOJIOB.
[ns nonyyenus
MPaBUIBHOTO OT-
BeTa TpeOyroTCs

BpEMS TIPH OTBETE JIOMYCKaeT
HECYIIECTBEHHBIE
MOTPEUTHOCTU WM J1aeT
HEJ0CTaTOYHO TIOJTHBIE
OTBETHI

TYMEHTHPOBaH-
HO OTBEYaeT Ha
BCE BOIIPOCHI, B
TOM YHCIIE J10-

TIOJIHUTEIIBHEBIE,
IIOKAa3bIBAET BbI-
COKHH ypOBEHb

WITH 3aTPYJHACTCSA C | YTOUHSIOIINE BO- TEOPETHIECKON

OTBETOM IPOCHI. MOJTOTOBKH
OIIK-1.2. Ob6yuaromuiicst mo- | OOyuaromuiics OOyuaromuiicst ieMoHCTpH- | OOyJaromuiics
YMmeTb: Ka3blBaeT HEJOCTa- | AEMOHCTPUPYET pYyeT YacTU4YHOE COOTBET- JEMOHCTPHUPYET

Pemarts cTan-
nIapTHBIC TIpodec-
CHOHAaJILHBIC 3a-
Jla4u C TIPUMEHE-
HHEM CCTECTBEH-
HOHAYYHBIX U
o0IIIenHKEHED-
HBIX 3HAaHWH, Me-
TOJ0OB MaTeMaTH-
YeCKOI'0o aHajau3a
Y MOJIEINPOBa-
HHSL.

TOYHOE YMEHHUE
HPUMEHSTH TEOPHIO
K PEUICHUIO CTaH-
JapTHBIX Tpodeccu-
OHAJIBHBIX 3a/1ad,
JTOTIyCKaeT rpyOnie
ommnOKY TpH petie-
HHU 3a]a4 WJIH BO-
o01e perreHus 3a-
Jlad OTCYTCTBYIOT,
HETIPaBUIILHO OTBE-
YaeT Ha JOTOIHU-
TCJIBHBIC BOIIPOCHI,
CBSI3aHHBIE C U3Y-
YaBIIMNMHUCS B Kypce
MaTeMaTHYECKUMH
METOJIaMH U MOJie-
JSIMA WITH 3aTPY/I-
HSETCSI C OTBETOM

HEIOIIHOE COOT-
BETCTBUE CIIEAY-
IOIIMX YMEHMIA:
pelieHye CTaH-
JapTHBIX TIpodec-
CHOHAJIBHBIX 3a-
Jad. B pemenun
3aJ1a4 MOTYT CO-
JEepKaThCS TPy-
Oble OIINOKH,
MIPOSABIISIETCS HE-
JOCTaTOYHOE yMe-
HUE TIPUMEHSTH
TEOPHIO K perie-
HUIO IIpejyiarae-
MBIX 3a7ad.

CTBHE CIICAYIOIINX YMCHHIA:
[IPUMEHSATH TCOPETHUCCKUE
METO/JIbI K PEIICHUIO CTaH-
JAPTHBIX TPO(ECCUOHATb-
HBIX 337a4. YMEHHUS OCBOEC-
HBI, HO JIOITyCKAIOTCS He3HA-
YUTEILHBIC OIITHOKH, HETOY-
HOCTH, 3aTPyIHCHHUS TIPU
pEIIeHNH 33/1a4, HE BITUSIO-
IIME HA OOIIUH X0 PEUICHHS

yMEHHE TpuMe-
HATH TEOPHIO K
PEIICHUIO TUIIO-
BBIX 3aj1a4, Tpa-
BHJILHO U IOJIHO
CTPOMTH peliie-
HHSI MaTeMaTH-
YEeCKHX 3a1ad.
CB00O0HO oI1€-
pHUpyeT nmproo-
PETEHHBIMH
YMEHHSIMH,
MIPUMECHSICT UX B
CUTYaIUsIX T0-
BBIIIICHHOM
CJIOKHOCTH.

YK-1 CnocobeH ocymiecTBJIATH NOUCK, KPUTHUYECKHUI AaHAJIN3 M CHHTe3 HH(OPpMaLlU, IPUMEHATH

CHCTEMHBII MOAXO0 s PCIICHUS MOCTABJCHHDBIX 3a1a4

3HAaTh:

Meroasl nmoucka
uHpopManuy,
CBOMCTBA  WH-
dopmanuu. Me-
TONBI  aHAM3a
uHpOpMaLlUd U
CrocoObI  perrie-
HUSl TIOCTaBJICH-
HBIX 33]1a4.

YMeTh:

Ymets ocy-
IECTBIATL  IIO-
UCK, KpuUTHYe-
CKMH aHaau3 u
cuHTE3 HH(pOp-
Malu, mpuMe-
HSTH CUCTEMHBIHN




noaxon Aajid pe-
mMICHUsA I10CTaB-
JICHHBIX 3aJa4.

Bnanets:

Metona-
MH IIOMCKa U
aHanu3a HH-
dopmanumu,
MPaKTUYECKUMHU
HaBBIKAMH  IIO
PEIICHUIO  TI0-
CTaBJICHHBIX 3a-
ad.

[ITkana oueHUBaHUA PE3YyJIbTATOB MIPOMEKYTOUYHOM aTTECTALIMU U €€ OIKMCAHUE:
dopmMa NPOMEKYTOYHOM ATTECTALMM: IK3aMEH.

[IpomexxyTouHas arrectanus oOydaromuxcs B (Gopme 3K3ameHa MpOBOIUTCS
M0 pe3yjibTaTaM BBIMOJHEHUSI BCEX BHUAOB Yy4eOHOM paldOThI, MPEITyCMOTPEHHBIX
y4eOHBIM IUIAHOM I10 JIAHHOW JUCIUIUIMHE, TIPU ATOM YUUTHIBAIOTCS PE3yibTaThl Te-
KYILIETO KOHTPOJISI yCIIEBAEMOCTH B T€UeHHE ceMecTpa. OLeHKa CTENEeHU JOCTUKEHUS
00yYaroIMMUCSA TJIAHUPYEMBIX PE3YJIbTaTOB O0YyUEHUS MO JUCHMILUIMHE MPOBOIUTCS
MPENOIABATENIEM, BEIYIIMM 3aHITUA M0 JUCIUILIMHE METOJOM SKCIEPTHOM OLIEHKHU.
ITo uToram nmpoMeXKyTOUYHOM aTTECTAlUU MO JUCIUILJIMHE BBICTABJISETCS OLICHKA «OT-
JUYHOY, «XOPOULIO», «YIOBIETBOPUTEIBHO» WU «HEYIOBIECTBOPUTEIIBHO.

[IIkajaa oueHNBaHUSA

Onucanue

OTJINYHO

BelnmosniHeHbI Bce 00si3aTe/IbHbIE YCJIOBHS MOATOTOB-
KH CTyJAeHTa K NPOMEXKYTOYHON aTTeCcTaAlUM,
IIPEAYCMOTPEHHBIE TPOTrpaMMON JTUCHUIUIMHBL. CTy-
JICHT JIEMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHUM,
HABBIKOB IMOKa3aTesisiM, NpPUBEACHHbIM B Ta0OJMIIAX,
omnepupyeT NPUOOPETEHHBIMU 3HAHUSMH, YMEHUSIMHU,
HaBBIKAMU, MPUMEHSET UX B CUTYyalMSX MOBBIIICHHON
cioxHOCTH. [Tpu 3TOM MOTyT OBITH JOMYIIEHBI HE3HA-
YUTEJIbHBIC OIIMOKH, HETOYHOCTH, 3aTPYIHEHUS TPHU
MEPEHOCE 3HAHUM M YMEHUM Ha HOBBIE, HECTaHIAPT-
HBIC 33J]a4U.

Xopomio

BrinonHeHb! Bce o0si3aTe/ibHbIE YCJIOBUSA MOATOTOB-
KH CTyJeHTa K TPOMEXKYTOYHON AaTTeCTAIUM,
MPEAYCMOTPEHHBIE TPOrpaMMON JUCHUIIUHBL. CTy-
JICHT JIEMOHCTPUPYET COOTBETCTBUE 3HAHWUM, YMEHU,
HABBIKOB TIOKAa3aTellsiM, NPHUBEACHHBIM B TaOJMIAX,
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OTepupyeT MPUOOPETCHHBIMU 3HAHUSMH, YMCHUSIMH,
HaBbIKaMU. B TO ke BpeMs mpu OTBETE JOIYCKAET He-
CYILIECTBEHHBIE ITOTPEIIHOCTH, 3a/1a4N PEIIAET C HENO-
YyeTaMu, HE BIUSIONIMMH Ha OOIINI X0/ penieHusl.

BrinonHeHb! Bce o0si3aTe/ibHbIE YCJIOBUSA MOATOTOB-
KH CTyJAeHTa K NPOMEXKYTOYHON AaTTeCTALUM,
MPEAYCMOTPEHHBIE TPOTrpaMMON JUCHUIUIMHBL. CTy-
JICHT JIEMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHU,
HABBIKOB IMOKa3aTelisiM, NPHUBEACHHBIM B TaOJHIAX,
OlepupyeT MPUOOPETEHHBIMU 3HAHUSMH, YMEHUSIMH,
VY noBnerBoputenbHO | HaBblkaMu. Ho mokasbiBaeT HETIyOOKWE 3HAHMS, MPHU
OTBETE HE JOIMYCKAaeT IpyObIX OMIMOOK WU MPOTHUBO-
peunii, onHako B (OPMYIHPOBAHUM OTBETa OTCYT-
CTBYET JOJDKHAs CBSI3b MEX]Y aHAJIMU30M, apryMeEHTa-
IHEN W BBIBOJIAMH, B PELICHUM 3aJa4 MOTYT COJEp-
KaTbCsl TpyObie OMOKH. {1 moaydeHus: mpaBUIIbHO-
ro OTBETa TPEOYIOTCS YTOUHSIOUIUE BOIIPOCHI.

He BbInonHEHB! 00sI3aTe/IbHBIC YCJIOBHS IMOATOTOB-
KH CTYAE€HTa K IPOMEKYTOYHON aTTecTaluM,
MPEyCMOTPEHHbIE TporpaMmMor aucuuiuimesl, WIJIN
CTYZIEHT JIEMOHCTPUPYET HEMOJIHOE COOTBETCTBUE 3HA-
HeynoBneTBOpUTENbHO | HUl, YMEHHUI, HaBBIKOB IMPUBEIECHHBIM B TaOnuIax,
JIOMYCKAIOTCA 3HAUUTEIbHbIE OIIMOKHU, MPOSBISETCS
OTCYTCTBUE 3HAaHUW, YMEHNW, HABBIKOB I10 POy IOKa-
3aTeNel, CTYICHT UCTIBITHIBAET 3HAYNTEIbHBIC 3aTPYI-
HEHHUSI IPU ONIEPUPOBAHUM 3HAHUSIMU U YMEHUSIMU.

DoHABI OLICHOYHBIX CPeICTB NPEACTABJICHbl B NMPUWJIOKEHUH 2 K padoyei
nporpamme.

7.  YdeOHO-MeTOAHYeCKOe M HHPOPMALIMOHHOE o0ecIeuyeHne TN CIUNINHBI
a) OCHOBHAas JiUTeparypa:

1. Hemunosuu B.I1., Monenor B.II. luddepennuansupie ypaBHeHHs: yueOHOE TIO-
cooue. M. U3n-Bo «Jlauby, 2019. 280 c.

2. KpacuoB, M.JI. UnterpansHbie ypaBHeHusa. BBenenue B Teopuio M.: Hayka,
1981. — 304 c. U3n-Bo Jlenann, 2019. 303 c.

3. BacuibeBa A.b., Measenes I'.H., TuxonoB H.A., Ypasrunpauna T.A. Hudde-
pPEHLMAIbHBIC U UHTETPaJIbHbIC YPABHEHUS, BAPUALIMOHHOE UCYUCIICHUE B MIPUMeE-
pax u 3amaydax. YuebHoe nocodue. M.: @uszmarrus, 2010. 303 c.

AOMOJHUTEIbHAS JIUTepaTypa:
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1. BacunbeBa A.b., Mensenes I'.H., TuxonoB H.A., Ypasrunpnuna T.A. Jludde-
PEHLIMAIBHBIE W HWHTErpAJIbHbIE ypaBHEHUs. BapuanmonHoe ucuucieHue. M.:
H3a-Bo OO0 duszmarrus, 2005. 432 c.

2. byrpos A.C., Hukonsckuit C.M. Bpiciias maremaruka. Psgpl. @yHKIIUU KOM-
IJIeKCHOTro nepemMenHoro. B 3 Tomax. Tom 3. B 2 xHurax. kaura 2. Y4eOHUK IS
aKaJleMU4YecKoro OakanaBpuata. 7-€ u3ll., crepeoturntoe - M.: Uzn-Bo «tOpaifty,
2016. 220 c.

3. Jlecun B.B. VYpaBHenuss Marematuueckod ¢usuku: Yuebnuk M.: U3a-Bo
«MH®PA-M», 2017. 240 c.

4. bepxoB H.A., Munocues B.b., Ilymkaps E.A. Kypc mMaTeMaTuku sl TeXHUYE-
CKHX BBICHIMX Y4eOHBIX 3aBefieHMil: YueOHoe mocobue. Yacts 3. M.: MI'Y,
2011. 505 c. 400 k3.

5. Koran E.A. OObikHOBeHHBIE AU(depeHIaIbHble YPABHEHUS U ONEPAMOHHOE
ucuucieHue. YdeOHoe rmocobue no aucuuiimHe «MaTtemaTtuka» AJis CTYJIEHTOB
Bcex crienuanbHocTeil. M. 2006. 693 k3.

6. Koran E.A. OObikHOBeHHBIC au(depeHIInaIbHbIe YPAaBHEHHUS] U BapHAIlMOHHOE
MCUHCJICHHE B IMPUJIOKEHUHU K pacdyéTy aBTOMOOMIIBHBIX KOHCTPYKLMH. YdeOHoe
nocobue no aucuuiuinHe «MaTtematuka» JUisl CTYJ€HTOB BCEX CIIELUaIbHOCTEH.
M.: MAMMUM, 2010. 200 sk3. http://lib.mami.ru/lib/content/elektronnyy-katalog.
DIIEKTPOHHBIN pecypc.

7. ApamanoBuy W.I'., Jleeun B.W. YpaBHenus matemarnueckoi ¢puszuku M.: Hayxka,
2-e m3xa. 1969, 288 c.

8. Koran E.A., Jlonanuusia E.A. Psaasr @ypre u nuddepeHnnansHbie ypaBHEHUS
MareMaTuyeckor Gpu3nku. YuedHoe nocodbue no aAucuuminae «MaremaTukay asis
CTYJIEHTOB BCEX CHEIHaJIbHOCTEH M HANpPABJICHUM MOJTOTOBKH JUILIOMHUPOBAH-
HBIX CHESIMAIUCTOB U OakaiaBpoB ouHOro oTAeneHus. M.,2012. 400 »xk3.

9. Unbun A.M. YpaBHeHus MaTeMaTuueckord Qpusuku: ydueOHoe mocodue. duszmar-
aut, 2009.  http://www.knigafund.ru/books/207365.

10.TuxonoB A.H., Camapckuii A.A. YpaBHeHus maTemMaTHdeckoil ¢usuku. M.:
Hayka, 2007.

B) MPOrpaMMHOe o0ecrnevyeHne 1 MHTEPHET-PeCyPChI:

[IporpammHuoe obecriedeHue He MPeyCMOTPEHO.

HNuTepHeT-pecypchl BKIIOYAIOT YYeOHO-METOAMYECKHE MaTepHalIbl B DJIEK-
TPOHHOM BHj€, IpeAcTaBlcHHbIe Ha caiite mospolytech.ru B pasaene: «llentp ma-
TeMatudeckoro oopazosanus» (http://mospolytech.ru/index.php?id=4486);

BapuaHThl KOHTPOJIBHBIX 3aJIaHU MO JMCIUILIMHE TMPEJCTaBICHbl Ha CalTax:
http://i-exam.ru, http:// fepo.ru.

[Tonesnsie yuyeOHO-MeTOAMYECKHE U MUH(POPMAIMOHHBIE MaTepualbl MPEICTaB-
JICHBl Ha cauTax:

http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[lepeuennr pecypcoB WH(DOpPMAIMOHHO-TEIEKOMMYHUKAIIMOHHON cetn «UH-
TEPHET» ISl OCBOEHUS JTUCIIUILINHBI:
www.matematikalegko.ru>studentu, www.i-exam.ru.
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(https://e.lanbook.com/).

http://function-x.ru/tests_higher_math.html Tects! o BhICIIEl MaTeMaTHKE.

AJICKTPOHHBIM OnbIMoTeKaM YHUBCPCUTCTA

(elib.mgup;

lib.mami.ru/lib/content/elektronyy-katalog) K

OMOIMOTEYHBIM cHCTeMaM (3JIEKTPOHHBIM OMOJIMOTEKaM):

Ne jorosopa.

Ne N . .
wn DJIeKTPOHHBIH pecypc Cpoxk neiicTBust Ha3Banus kosJ1eKIuii
AOCTYNA
OBC «M3parensctBa Jlanby | JloroBop Ne  73- | UHKEHEpHO-TEXHUYECKUE HAYKU
- poroBop Ne 73-MII-23- | MII-23-EIl/17 ot | — M3aarenscTBO « MAaIMHOCTPO-
EIl/17 or 28.05.2017. | 28.05.2017. eHHe»;
(e.lanbook.com) HHKeHepHO-TEXHUUECKHE HAYKH
— N3pareasctBo MI'TY nm. H.DO.
baymana,
1 HnxeHepHO-TeXHUUECKHE HAyKH
— N3nareabcTBO «@U3MATINTY,
DKOHOMHKA U MEHEKMEHT —
WznarensctBo «DimHTa» 1 38
KHUT U3 Ipyrux paszzaenoB ObC
(cM. caliT yHUBepcUTEeTa pasies
O6ubmamoreka)
2 OBC «Kuura®oum» Ha odopmnenun Konnexuus uz 172405 uznanuit
(knigafund.ru)
Hayunas anexTpoHHas | CBOOOAHBIM 1134165 nayuyHsix cTaTe
3 6ubnuoreka JOCTYTI
«KUBEPJIEHMHKA»
(www.cyberleninka.ru)
4 3BC «Polpred» ITocTosiHHBIM 0630p CMU (apxuB myOauKammii
(polpred.com) JOCTYTI 3a 15 ser)
Hayynas s5ekTpoHHas ITocTossHHBIN 3800 HauMeHOBaHUI KYpPHAJIOB B
5 O6ubarorTeka JOCTYTI OTKPBITOM JIOCTYTIE
e.LIBRARY.ru
JIOCTyT K 3JI€KTPOHHBIM [Tucemo B ®I'BOY | SpringerJournals;
pecypcam U3/1aTeNIbCTBa «Poccuiickuit SpringerProtocols;
SpringerNature doun dynnamen- | SpringerMaterials;
tanbHbIX Hccneno- | SpringerReference;
5 BaHUI» or | ZbMATH;
03.10.2016 Ne 11- | Nature Journals
01-17/1123 ¢ npwm-
JIO)KEHUEM
Cc 01.01.2017 -
6eccpoyHo
CnpaBouHas nouckosas | be3 norosopa Hopwmsl, mpaBuna, craniapTel U
7 cucTema 3aKOHOAATEIBCTBO 110 TEXHUYE-
«TexakcnepT» CKOMY PEryJIHPOBAHUIO

HuTepHeT-pecypchbl BKIIOYAIOT YYEOHO-METOUUYECKIE MAaTepUAIIbl, MPEACTaB-

JICHHBIE Ha cauTe 3J'ICKTpOHHO-6H6J'IPIOT€‘-IHOI?I CHUCTCMbI I/ISIIaTGJIBCTBa JlaHp

Ka;xz:mﬁ CTYACHT obecnieucH HWHAWBUAYAJIIbBHBIM HCOI'PAHWYCHHBIM JOCTYIIOM K

AJIEKTPOHHO-
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8. MaTepuaibHO-TeXHHYECKOe o0ecrevyeHne JUCIUILTUHbBI

MatepuanbHO — TeXHMUYECKas 0a3a YHHBEpPCUTETa OOECIIEUMBAET MPOBEIECHUE BCEX
BUJIOB 3aHATUH, MPETYCMOTPEHHBIX yUYEOHBIM IJIAHOM U COOTBETCTBYET JACHCTBYIO-
UM CAaHUTAPHBIM U IPOTUBOIOKAPHBIM IPABUIIAM U HOPMaM.

Kadenpa «MaremaTikay» He pacroyiaraeT COOCTBEHHBIM ayAUTOPHBIM (HOHIOM
U UCTIONb3YyET yuyeOHbIE ayJUTOPUH U3 00111ero (poHAa YyHUBEPCUTETA.
Jlis mpoBeieHUs y4eOHbIX 3aHATUN UCTIOIb3YOTCS:
- JIEKIIMOHHBIE ayJJUTOPUH U ayJAUTOPUU JJIs MIPOBEACHUS MPAKTUYECKUX 3aHATUH, B
TOM YHCJIE, OCHAIICHHBIE MYJIbTUMEANMHBIM 000py0BaHUEM ISl TIPOBEACHUS ayIH-
TOPHBIX 3aHATUN (IPOEKTOP, HOYTOYK, MUKPO(OH U T.1.);
- 711 paboThI CO CIEUUATU3UPOBAHHBIM TPOrPAMMHBIM 00€CTIEYEHUEM BO BPEMS UH-
TEPAKTUBHBIX MPAKTUYECKUX 3aHATUA UMEIOTCS KOMIIBIOTEPHBIE KJIACChl YHUBEPCH-
TeTa.

9. MeToauyeckue peKOMeHAAIUM 1JIS CAMOCTOSAITEJIbHOW padoThI CTYy/IEHTOB
Pazgen: o0bikHOBeHHBbIE TU((epeHINATBHbIC YPABHEHHUS

Nzyuenne nudepeHaibHbIX YpaBHEHUM MMeEET BaKHEWIee 3HAaYyeHHE B

MaTeMaTHYECKON MOAroTOBKE MHKeHepa. OObsAcHsAETCS 3TO TeM, 4To nuddepeHu-
aJIbHbIC YPaBHEHUS MPEACTABIIAIOT COOOM MaTeMaTUYECKHUE MOJENIN CaMbIX Pa3HO00-
Pa3HBIX MPOLIECCOB U ABJICHUMN, TAK KaK UX PELICHUA IO3BOJAIOT ONUCATh IBOJIIOLIUIO
M3y4aeMoro IpoLecca, XapaKkTep MPOUCXOMAIINX C MATEPUAIIBHOM CHUCTEMOU H3Me-
HEHHU B 3aBUCHMOCTH OT IIEPBOHAYAIIBHOTO COCTOSIHUSI CUCTEMBL.
OTnuuurtensHOe CBOMCTBO AU((depeHInaIbHbIX YPABHEHU COCTOUT B TOM, YTO MpU
UX HMHTETPUPOBAHUMU OOBIYHO TOJIy4aeTCs] OECUMCIEHHOE MHOXECTBO PEIICHH.
JInst ypaBHEHHsI IEPBOTO IMOPSAAKA ITO MHOKECTBO ONMCHIBAETCS OJHOW MPOU3BOJIb-
HOM TOoCTOSIHHOM. UTOOBI BBIACIUTH M3 OECKOHEYHOTO MHOYKECTBA PEIICHUH TO,
KOTOpPOE OINHCHIBAET UMEHHO JTaHHBIN MPOLECC, HEOOXOAUMO 3a/1aTh JOMOJHUTEb-
HYI0 HH(OpMalMIO, HapUMep, 3HaTh HAvallbHOE COCTOSHUE Ipoliecca. Takoe Jo-
ITOJIHUTEIILHOE YCIIOBUE HA3bIBACTCS HAYaJIbHBIM YCIIOBUEM.

3anavya uHTErpupoBaHus U epeHINaTIbHOTO ypaBHEHHUS EPBOro MopsaKa
COBMECTHO C HAYAJIbHBIM YCJIIOBUEM HA3bIBACTCSA HA4yaJabHOM 3aJayed WIHA 3aJadeu
Komm.

Jnia nuddepeHmanbHbIX  ypaBHEHUM NEPBOro MOpsiAKa CIEAyeT pas3iinyaTh
oO1mee, yacTHOE U 0c000€ PEIICHUS, a TaK)Ke OOIINM, YACTHBINA U 0COOBIN MHTETPaIbI.

IIpu uHTErpUpPOBAHUN YPABHEHUH IIEPBOTO MOPSAKA HAI0 MPEXKIE BCErO OIpe-
NEIUTh TUIl YPABHEHMS, a 3aTEM YK€ NMPUMEHHUTh TOT WIM UHOW METOJ PELICHHUS.
Hano 006s13aTensHO OCBOUTH MPOILEAYPY MPUBEICHUS YPABHEHMSI TIEPBOT0 MOPSAIKA K
YPaBHEHUIO C pa3ACIICHHBIMU IEPEMEHHBIMHM, TaK KaK MMEHHO TaKWUE YPaBHECHUS
MOYHO HENOCPEACTBEHHO NHTETPUPOBATb.

Jns nuddepeHmanbHbIX YpaBHEHU N — TO TOpsi/iKa 00s3aTeNIbHO 3HATH MO-
cTaHOBKH 3a1auu Ko, kpaeBoii 3aaun, 3aja4il Ha COOCTBEHHBIEC 3HAUCHUSI.

B Teme, mocBsIIeHHON NMHEWHBIM AU(PepeHInaNbHbBIM yPaBHEHUSIM N — TO
MOpsJKa, HAJI0 3HATh TEOPEMBI O CTPYKTYpE OOIIEro perieHnus OJHOPOAHBIX U HEOJ-
HOPOJIHBIX YPaBHEHMI, TaK KaK OHU YKa3bIBAIOT MyTh NOCTPOCHHUS OOILErO PEIICHHUS.
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OOpaTuTh BHUMaHUE Ha TO, YTO PEIICHUE JTUHEHHBIX OJTHOPOAHBIX nuddepeHInaib-
HBIX YPaBHEHUH N — IO MOPsAJIKA C MOCTOSSHHBIMU KO3 PUIIIEHTaMU HE TpeOyeT UH-
TErpUpOBAHMUSA, a CBOJUTCS K YUCTO aJireOpandeckoi mpodieMe HaxoKICHUsI KOpHEn
COOTBETCTBYIOILIETO XapaKTEPUCTUUECKOro ypaBHeHMs. Hano 3HaTh BHJ YacCTHBIX
pELIEHUH JIMHEHHBIX OAHOPOIHBIX U (EepEeHIMATBHBIX YPaBHEHUM N — ro mopsaka
C IOCTOSIHHBIMU KO3((UIIMEHTaMH B 3aBUCUMOCTH OT BU1a KOPHEH XapakTepucTuie-
CKOTO YpaBHEHHMSI.

Hamo 4eTko ysACHUTH aITOPUTM ITOCTPOECHUS YAaCTHBIX PELICHUN JINHEMHBIX HE-
OJTHOPOJHBIX TU(PEpEHIMATBHBIX YPAaBHCHHA METOJIOM Toadopa (METOAoM He-
onpeneneHHbIX K03 PUImeHToB), 00paTuB BHUMAaHKUE HA TO, YTO B ATOM CIIydac BH]
YaCTHBIX PELIEHUN HEOJHOPOJHOTO YPaBHEHHSI COOTBETCTBYET IO CTPYKTYpE 3aJaH-
HOM ITPaBOM YacCTH.

OTMeTUM B 3aKIIIOYEHHUE, YTO YCHEIIHOE M3YUYEHUE TUCUUIUIMHBI, puoldpeTe-
HUE HEOOXOAMMBIX KOMIIETEHIMM, YMEHUH U HABBIKOB BJIAJCHUS MaTEeMaTHYECKUM
anmnapaTtoM TpeOyeT OT CTYIAEHTOB OOJIBIIONW CaMOCTOSITENIbHON paboTel. O6paruTe
BHHUMaHHUE, 4TO KOJIMYECTBO YACOB, OTBOJUMBIX Ha CAMOCTOSATENbHYIO pabOTy B CO-
OTBETCTBUHU C y4eOHBIM IIJIAHOM, PABHO WJIM, KaK IMPaBHIIO, OOJIbIIE YacOB, OTBOAM-
MBIX Ha BCE BHJIbl AyAUTOPHBIX 3aHITHH.

Paznen: nuddepenunanbubie ypaBHeHHs B YACTHBIX IPOM3BOAHBIX.
YpaBHeHuss MaTeMaTH4ecKol pusuku

Pa3gen maremaTviky, NMOCBSILIEHHBIM YpaBHEHUSIM MaTE€MaTUYeCKOH (DU3UKH,
ABJISIETCS] YPE3BBIYAMHO BAXKHBIM JUJIsl IPUIIOKEHUH, TaK Kak OOJIBIIMHCTBO (PU3HYe-
CKHUX MPOLECCOB PA3IUYHON NPHUPOABI MOJEIUPYETCS UMEHHO JTUHEHHBIMU Tudde-
PEHIHAIBHBIMU YPABHEHUSMU B YACTHBIX MPOU3BOJIHBIX.

[Ipn nM3yyeHun ypaBHEHUN MaTeMaTHUYE€CKOW (DM3HUKHU CIEOYET, MPEkKIE BCErOo
oOpaTUTh BHUMaHUE Ha KiIaccuPUKaluio ypaBHeHU. Bc€ MHOrooOpasue ypaBHeHU
MaTeMaTHYeCKON (PU3MKU MOKET OBITh pa3lesieHO Ha TpH Kjacca. YpaBHEHHS Kax-
JI0TO KJ1acca 00J1aatoT OOIMMHU CBOMCTBAMU pEIICHU. B KaKI0M U3 3TUX KJIacCOB
€CTh MPOCTENIIEE YypaBHEHUE, HA3bIBAEMOE KaHOHUueckum. 1IpuHaie:KHOCTh ypas-
HEHUS K TOMY WJIH UHOMY KJIacCy OMPEIENIeTCs COOTHOLIEHHEM MeXay Koddduim-
€HTaMU IPH CTapLIMX TPOU3BOIHBIX.

Oco0oe BHUMaHHMe HA/10 OOpPaTUTh HA NMOCTAHOBKH HAYaJIbHO-KPaeBbIX
3a7a4 AJIsl YPABHEHUH runep0oIm4ecKoro, napadoau4eckoro TUIOB U KPaeBbIX
3aa4 AJIA yPaBHEHUH J/UIMNITHYECKOI0 THUIIA.

Jroboe nuddepenninanbHOe YypaBHEHHE MaTeMaTUYECKOW (PU3HKUA UMEET Oec-
YUCJIEHHOE MHOKECTBO pellieHUu. [ mosydeHHs] eTMHCTBEHHOIO PEIIeHUs] HeoO-
XOJIUMO 3a/IaHUE JTONOJHUTENBHBIX YCIOBHUM, KOTOPBIE MO3BOJISIOT OAHO3HAYHO OIH-
caTh KOHKpETHbIN (u3nueckuil mpouecc. KoauyecTBo M BUJ 3THX YCIOBHUM 3aBUCST
OT XapakTepa U MopsiKa MPOU3BOAHBIX, BXOAIIUX B YpaBHEHHE, OT POPMbI 00JIaCTH,
B KOTOPOW MILETCA PEIICHUE YPAaBHEHUS, OT XapaKTepa B3anMOJICUCTBUS pacCMaTpu-
BaeMoOro TeJa (WM MpoIiecca B BBIICIICHHOM TEJE) C OKpYKarotel cpefoi. B obmem
cllydae JOTOJHUTEIbHBIMU YCIOBUSMH MOTYT OBITh HAYAIbHble U cPAHUYHbIE VCIO0-
8UAL.

HauanpHble yCIIOBUSI OMMCHIBAIOT COCTOSHUE OOBEKTa B HAYAIbHBIH MOMEHT
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BpeMeHu. /{151 ypaBHEHUS THUIEPOOJIMYECKOT0 THMA CTABATCS JBa HAYAIBHBIX YCIIO-
BUS COOTBETCTBEHHO BTOPOMY MOPSAKY MPOU3BOJHON MO BPEMEHH, BXOJAIIEH B
ypaBHeHHE. OHU XapaKTepU3yIOT BETUYHHBI OTKJIOHEHUH U CKOPOCTEH TOUeK 00beK-
Ta (CTPYHBI, CTEPXHS U Jp.) B HAYAJIbHBI MOMEHT BpeMeHu. J1jig ypaBHEHUs Mapa-
OOJIMYECKOTO THUIIA CTABUTCA OJIHO HayalbHOE YCIIOBUE, UTO COOTBETCTBYET NEPBOMY
NOPSAJIKY TIPOW3BOJHON MO BpeMeHU (eciu uckoMmasi (GyHKIUS B YpaBHEHUH TEILIO-
npoBogHOCTH U(X,I) — TemmepaTrypa B MPOM3BOJIBHOM CEUYCHUHM CTEPXKHS B JIFOOOM
MOMEHT BpeMeHHU {, ToO HadaJbHBIM YCIOBUEM 331aéTCs pacnpeiesIieHue TeMITepaTyphbl
IO JUTHHE CTEPI)KHS B HA4aJIbHBIA MOMEHT BpeMeHH t = 0).

['pannyHBIC YCIOBHUS MJIS BOJHOBOTO YpaBHEHHs (€CIM OHO OITUCHIBACT,
HaIrpuMep, TOMepeYHbIe KOIeOaHUs CTPYHBI KOHEUHBIX Pa3MEPOB) XapaKTEPU3YIOT
MOBE/ICHNE KOHIIOB CTPYHBI B Ipoliecce KojaeOaHWi M 3aBUCAT OT XapakTepa uX 3a-
KpCTIICHUS.

Jl1st ypaBHEHUS TEIJIONPOBOJAHOCTH CTEPKHSI TPAaHUYHbBIE YCIOBUS UMEIOT CY-
IIECTBEHHO PA3JIMYHBIN BUJ B 3aBUCUMOCTH OT XapakTepa TermiooOMeHa KOHIIOB
CTEP>KHA C OKPYKAIOLIEH CPEHOM.

Jlnst  ypaBHEHUS DSJUIMIITHYECKOTO THIA, KaK W JJIS ypaBHEHUs Tia-
paboIUYECKOTO THUIA, TAKXKE Pa3IUYalOT pa3Hble KpaeBble 33Jja4i B 3aBUCUMOCTH OT
yCIIOBUI Ha KOHTYpPE paccCMaTpUBaEeMOil 001acTH.

Ilosmomy nocmarnoska 3adauu mamemamuyeckou QuU3UKU 6KI04Yaem 3a0anue
ougppepeHyuanbHo20 YpasHenus 8 YaCMHbIX NPOU3BOOHBIX, ONUCLLBAIOULE20 UCCAed)-
emMblll npoyecc, a maxxice 8 00weM ciyyae epaHudHbIX U HAYAIbHLIX VYCI08Ul, NO360-
JIAIOUUX NOTYUUMb eOUHCINEEHHOEe peuleHue.

Ecnu 3a0aua mamemamuueckoti pu3uku nocmaesieHa KoppeKkmHo, mo eé pe-
wienue cywecmeyem, eOUHCMEEHHO U YCMOUYUBO K MATbIM USMEHEHUSM UCXOOHbIX
OQHHbIX.

TpeGoBaHue HEMPEPHIBHON 3aBUCUMOCTH PEIIEHUSI OT UCXOIHBIX JaHHBIX 00Y-
CJIOBJIEHO T€M, 4TO (M3HUECKHE JaHHBIC, XapaKTePU3YIOIME HaYaJbHOE COCTOSHUE
CUCTEMBI, ONPEACIISIOTCS, KaK MPaBUJIO, SKCIEPUMEHTAIBHO, U BCETJa C HEKOTOPO
norpentHocThio. [loaTromy HE0OX0MMa YBEPEHHOCTh B TOM, YTO MaJiasi MOTPEITHOCTh
B MCXOJHBIX JIaHHBIX OYJET MPUBOJAUTH JUIIH K MAJOW MOTPEIIHOCTH B PEIICHUH, TO
€CTh PEIICHHE 3aJ]a4H HE JOJKHO CYIIECTBEHHO 3aBUCETh OT MOTPEIIHOCTEN U3Mepe-
HUM.

W3-3a orpaHnueHHOCTH 00BEMa Kypca paccMaTpUBaIOTCS, B OCHOBHOM, METO/T
pasneneHus nepeMeHHbIX Dyphbe U ero MoaudUKaIUs IS PEIICHHUS] HEOTHOPOTHBIX
YpaBHEHUH — METOJ] Pa3JIOKEHUS TT0 COOCTBEHHBIM (YHKIIUSIM OJHOPOJIHOW 3aJ1ayu.
CTyneHTy Hag0 OCMBICTUTH UJCI0 METOJIa pa3/ieliCHHs IEPEMEHHBIX — CBEJICHUE 3a-
naun g AuddepeHImaIbHOr0 YPaBHEHUS! B YACTHBIX MPOU3BOJHBIX K MPUHITUIIHU-
aNbHO OO0JIee TIPOCTOM 3a7aue PEIICHUS HE3aBUCHUMBIX JPYT OT JPyra OOBIKHOBEHHBIX
TUHEHHBIX TuddepeHnanbHbIX ypaBHEHUH (pUYeM BaXKHO, YTO pasjelieHue mepe-
MEHHBIX TPOUCXOIUT W B TPAaHUYHBIX YyCIOBUAX). Hamo oOpartuth BHUMaHUE Ha
€IMHCTBO MOX0/Ia K PEIICHUIO YPABHEHHUM Pa3IMYHOTO THIIA.

[Ipu pemieHUu HEOAHOPOIHBIX YPAaBHEHUHW METOJOM pAa3I0KEHHUs MO COO-
CTBEHHBIM (YHKIIMSIM TaK)X€ CHadalla pPelraeTcsi OJHOpOAHAs KpaeBas 3ajada, 4To
MO3BOJISIET HAWUTH COOCTBEHHBIC (DYHKIIUU, YIOBJICTBOPSIONINE TPAHUYHBIM YCIOBH-
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sam. [To HUM fanee u pacKIaabIBAIOTCS B PSABl MCKOMBIE (DYHKIIMHA W MPABBIE YaCTH
ypaBHEHUH, YTO MPUBOJUT (MPU PEIICHUH BOJHOBOTO YpaBHEHHUS U ypaBHEHUS Tel-
JIOMPOBOAHOCTH) K 3agade Komm 17151 HeOJHOPOAHBIX OOBIKHOBEHHBIX AU hepeHIIu-
ANbHBIX YPABHEHHI.

Pa3znen 3. UnTerpajbHbie ypaBHEHUSA

WHTerpanbHbIMU ypaBHEHUSIMUA OOBIYHO HA3bIBAIOTCS YPaBHEHHS, COIEpKa-
[[1ME€ HEU3BECTHYIO (PYHKLHUIO MOJ 3HAKOM OIPENEIEHHOT0 HHTerpana. Teopus uHTe-
rpajbHBIX ypaBHEHUI MMeEeT OOJBIIOE TEOPETUYECKOE M MPAKTHUUECKOE 3HAYCHHE,
TaK KaK TaKUe YpPaBHEHHs SBIAIOTCS BECbMa PaclpOCTPAHEHHBIM U 3(PPEKTUBHBIM
CPEICTBOM HCCIIEJOBAaHUSI KaK B YHCTOM, TaK U B MPUKIATHOM aHaJU3€. DTO OTHO-
CUTCS, HAIpUMED, K 3a/1ayaM TEOpHH KOJIeOaHU U COOTBETCTBYIOIIUX 00JacTEN TeX-
HUKU U TEOPETUUYECKON (PU3UKH.
WHTerpasbHble YpaBHEHUS JIEIATCS, IPEXKIE BCEro, HA JIMHEWHBIC Y HEIMHEWHBIC, HA
ypaBHEHUs MIEPBOTO pojia (KOoraa HeM3BecTHas! (PYHKIMS BXOJUT TOJBKO MOJ 3HAKOM
MHTETpajia) U ypaBHEHUsI BTOPOro poja (Korjna Heu3BecTHas (PyHKIHS BXOIUT Kak
0]l 3HAKOM MHTETpaJla, TaK U BHE UHTErpaa).
VYpaBHEHUsI IEPBOTO U BTOPOTO POa MOTYT OBITh C MOCTOSHHBIMH IIpe/ieaMu UHTe-
IPUPOBAHUSA @ MOTYT MMETh IIEPEMEHHBIN BEPXHUU Npeaen YpaBHEHUs C MOCTOSH-
HBIMU TIpejellaMi MHTETPUPOBAHUS HA3bIBAIOTCA ypaBHEHHUsIM Dpenrosiibma a ypas-
HEHHUS C IEPEMEHHBIM BEPXHUM IPEAEIIOM — ypaBHEHUsIMU Bonbreppa
B nanHOM paszgene Kypca npeayCMaTpuBaeTCs NEPBOHAYAIBHOE O3HAKOMIICHHE C OC-
HOBHBIMHU CBEACHHUSIMHU M3 TEOPUU HHTETrpajbHBIX YpPaBHEHM, O0OCYXKIECHHE CBS3U
g depeHIrnanbHbIX YpaBHEHUN ¢ HHTETPAIbHBIMUA 3HAKOMCTBO C Pa3JIMYHBIMU TPU-
OJIN’KEHHBIMU METOJIaMU PELICHUS] HHTETPaIbHbIX YPABHEHUIA.

10. MeTtoauyeckue peKOMEHIAIUM VISl PENoIaBaTe s

[Tpexxne Bcero, cneayeT oOpaTUTh BHUMAHUE CTYJIEHTOB Ha TO, YTO MpaKTH4e-
CKM BECh M3Y4YaeMbIi MU MaTepHall SABJISCTCS IJI1 HUX HOBBIM, HE M3y4aBIIUMCS B
nporpamme cpefHedt mkosbsl. OgHaKo OoH He TpeOyeT KakoW-Tubo creruanbHou (J10-
MOJIHUTENIBHOM ) MOATOTOBKU M BIIOJHE MOKET OBITh YCHEIIHO U3Y4EH, €CJIU CTYICH-
Thl OyIOyT MOCEIIaTh 3aHSATHUS, CBOCBPEMEHHO BBINOJHATH IOMAIHUE 3aJaHus U
M0JIb30BaThCA (MPU HEOOXOIMMOCTH) CUCTEMOM TIAHOBBIX KOHCYJIbTALUN B TEUCHHE
KaKJI0Tro cemectpa. Bomenmmue B kKypc auddepeHanbHbIX YPAaBHEHUM pa3Jiesibl
SBIISIIOTCS KJIACCHUECKHUMH, B TO )K€ BpPEMsI OHHM TPAKTHUECKH OPHUEHTHPOBAHBI, TaK
KaK MMEIOT MIMPOKOE PacHpOCTpaHEHHUE ISl PEIICHUs] Pa3HOTO poja 3aaad BHYTpHU
camMoii MaTeMaTHKHU M MPHUKJIAIHBIX 3a1a4. IX 0CBOCHHE MOMOXKET CTyIEeHTaM JIOTH-
YeCKH BEPHO, apTyMEHTHPOBAHO W SICHO CTPOWTH YCTHYIO W THCHBMEHHYIO pedb,
YCTIEIIHO MPUMEHSTh HAKOTUICHHBIC 3HAHUS JJIS1 PEIICHHUs, TIPEXK/Ie BCEro, CTaHAapT-
HBIX 33/1a4 B TPO(ECCHOHAIBHOMN cdepe NeITeTbHOCTH.

HeoOxoaumo ¢ camoro Hayasa 3aHsTHI peKOMEHA0BaTh CTY/I€HTaM OCHOBHYIO
U JIONOJHUTENbHYIO JINTEPATypy, a B KOHIIE CEMecTpa JIaTh CIIMCOK BOMPOCOB IS
MOJIFOTOBKU K SK3aMEHY.
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Ha mepBom 3aHATHM 1O AWCIMIUIMHE 005S3aTE€bHO NMPOMH(DOPMUPOBATH CTY-
JICHTOB O BUJE U (popMe MPOMEKYTOUHOM aTTECTAlMU MO JUCHUIUIMHE, CPOKax e
IPOBEAECHUSA, YCIOBUAX JOMYCKa K MPOMEXKYTOYHOM aTTECTALMHU, IPUMEHIEMBIX BU-
JaxX IPOMEKYTOYHOTO KOHTPOJIS.

CooOpaxeHusi 1 peKOMEHJaluu, TpUBEACHHBIE B 1. 9 pabouell mporpamMmel
JUTSL CTYJIEHTOB, JOJDKHBI OBITh YE€TKO C(OPMYIMPOBAHBI U U3JIOKEHBI UMEHHO TIpe-
NOJAaBaTEeNIEM Ha JIEKIUAX, TPAKTUUECKUX 3aHIATUSAX U KOHCYJIbTALIHSX.

N3n0xeHne TeOpEeTUUECKOro Marepuaia JOJDKHO COMPOBOKIATHCA WILTIOCTPa-
THBHBIMH TPUMEPaMH, TIIATEILHO OTOOPAHHBIMHU IPEMOIaBaTeNIeM TaK, YTOOBI TEX-
HUYECKHE TPYJHOCTH Y BBIKJIAJKH MPHU PEIICHUM 3aJa4d HE OTBJIEKAIW OT IJIaBHOIO:
OCMBICJICHUSI UJIEU U CYTH MPUMEHSIEMbIX MEeTOJI0B. ClielyeT Bceryia yKka3blBaTh MpH-
MEpHhI MPAKTUYECKOTO MPUMEHEHUS PACCMOTPEHHBIX Ha 3aHATUSX YpaBHEHUU U (pop-
My

[IpakTrueckue 3aHITHS JOJDKHBI OBITh OPTraHW30BaHbI MPENOAaBaTEIeM TaKUM
o0pa3oM, 4TOOBI OCTABAJIOCh BpPEMsI Ha TMEPUOJUYECKOE BBIMIOJHEHUE CTYJECHTaMU
HEOOJIBIION CaMOCTOSITEILHOM padOThl B ayIUTOPUH JJISI IPOBEPKU YCBOCHUS U3IIO-
YKEHHOI0 MaTepuaa.

[Ipenonasarenb, BeAyIIMM NPAKTUYECKUE 3aHATUSA, JOJDKEH COIJIAaCOBBIBATH
y4e0HO — TEMaTUYECKUM TIaH 3aHATUN C JIEKTOPOM, UCIIOJIb30BATh €IUHYIO CUCTEMY
0003HaYCHUH.

[IpenogaBarento cieayeT 10OMBAaThCS CUCTEMAaTUUECKON HENpephIBHOU pabo-
THl CTYJICHTOB B TEUECHHE CEMECTpa, HEOOXOJMMO BBISBISTH CHUJBHBIX CTYJIEHTOB U
MPUBJIEKATh UX K HAYYHOM paboTe, K y4acTUIO B Pa3HOTO POja OJUMIIMAJaX U KOH-
Kypcax.

CTyleHT IOKEH OILIYyLATh 3aMHTEPECOBAHHOCTh MPENOAABATENS B JOCTHKE-
HUM KOHEYHOTO pe3yJibTaTa: B MPUOOPETECHUH OOYYAIOIIMMUCS MPOYHBIX 3HAHUH,
YMEHUHN U BJIaJICHUs] HAKOTJICHHOW MH(pOpMaIIHel 11 pelieHus 3a1a4 B npodeccuo-
HAJIBHOM JEATEIIbHOCTH.
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CTpykKTypa u coaep:KaHue TUCIUNIUHBI

«AnddepeHunajbHble U HHTErPAJIbHbIC YPABHECHUS»

HaHpaBHCHI/IC IIOATOTOBKH

09.03.01 «MudgopMmaTHKa M BLIYHCJIAUTEIbHA TEXHUKA)

[Ipodunb noaAroTOBKH

«I/IHTCJ'I.]IeKTyaJ'IbeIe 0eCNMUJIOTHbIE CUCTEMbI»

Ilpunoostcenue 1

bakamasp
(Ounas popma oOyueHwUs)
Bupabl yueOHoii padoThl,
< . DopMbI
2 | x & BKIIOYAs CAMOCTOATENLHYIO Buasbi camocTosiTesibHON padoThI ATTe
S | g9 a00Ty CTY/IeHTOB CTy/ieHTOB -
Paznen S = 2 p y eryn > yA cTauuu
5 | 8 s M TPY/I0E€MKOCTH B Yacax
n/n © © KC
J | II/C | Ja6 | CPC P K.P. | K.IL. | PI'P | Pedepar | K/p | O | 3
Tperuii cemecTp
Pasznen 1. O0bikHOBeHHBbIE TU( depen-
HUAJIbHbIE YPABHEHUS
Beenenne. Jluddepenunansupie ypaBHe-
HUsI TIEPBOTO mopsiika. Beenenue. 3amaum,
npuBoOIIe K AU epeHInATBHBIM ypaB-
HEHUSAM TepBOro mnopsaka. OCHOBHBIC TO-
3.1 | HaATHA OOBIKHOBEHHBIX JuddepeHranb- | 3 1 2 2 4 +

HBbIX ypaBHEHHH mnepBoro nopsiaka. [locra-
HoBKa 3anaun Komm. Teopema cymiecTBo-
BaHUS M €AMHCTBEHHOCTH peweHus. O6-
IIee U 4acTHOE peleHus, OoOmMii U yact-
HbII UHTErpansl. ['eoMeTpuyecKuii CMBICIT
o0111ero HHTErpaa.




Boinaua sagaumnii PI'P Ne 1 no 0.y.

3.2

YpaBHEeHUS ¢ pa3feNsIOMUMUCS TIepEeMEH-
HBIMH, OJHOpOJHBIC U PEepeHIIATBLHBIC
yYpaBHEHUS, JIMHECWHBIC 1.y., YPABHCHHS B
MOJTHBIX Tu(depeHImanax .

3.3

JIuneliHble 1.y., YpaBHEHHMs B IIOJIHBIX
nuddepeHnmranaxio

3.4

JuddepeHnmanbapie ypaBHEHUS BBICIINX
nopsiikoB. Dopwmel 3amucu  auddepeHn-
aJIbHOTO ypaBHEHUs N-ro nopska. OOuiee
U yacTHoe peuieHus. [locraHoBka 3amaun
Komm, kpaeBoit 3agaun. MHTErpripoBanue
METOJIOM MOHWKEHUS MTOPSIKA.

3.5

Jluneitaple omgHOpOAHBIE MU depeHITab-
HbIE ypaBHEeHHsS N — ro nopsaaka. [lonstue
(GyHIaMEHTaJIbHON CUCTEMBI PELIEHUH JIH-
HelfHOro oaHopoaHoro auddepeHnnaIb-
HOTO YpaBHEHHS N — ro TOpsIKa, ee Mo-
CTPOEHHUE Il YPAaBHEHHH C MOCTOSHHBIMU
kod(urmentamu. Bua 4acTHBIX penieHui
JUHEHHOTO OJHOPOAHOTO U depeHIu-
QIBHOTO ypaBHEHHUs N — ro TOpsIKa B 3a-
BUCHUMOCTH OT BHJIa KOpPHEH XapakTepu-
CTHYECKOTO YPaBHEHHSI.

3.6

JluHeliHple HEONHOPOJHBIE TU(EpEHIIH-
albHbIE YpaBHEHUs BTOpOro nopsnaka. Teo-
pemMa o CcTpykType oOuiero pemeHus Me-
TOJ BapHallUd TPOU3BOJIBHBIX MOCTOSH-
HBIX. MeToq moadopa 4acTHOTO PpeIICHUs
(MeTon HeompeneaeHHbIX KO (UIIMEHTOB)
JUISL Pa3IMUHBIX CIIELMAIbHBIX BHJIOB Ipa-
BOM YaCTH.

3.7

KpaeBHe 3aga4u. 33.)18.‘-11/1 Ha COOCTBEHHBIC
3HA4YCHHA.
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3.8

Cuctembl OOBIKHOBEHHBIX nuddepeHin-
TBHBIX ypaBHEHUH. OCHOBHBIC IMOHSTHS.
Penrenne JMHEHHBIX OJHOPOIHBIX M HEOJ-
HOPOJIHBIX CHCTEM OOBIKHOBEHHBIX Au(de-
PCHIMANBHBIX YPAaBHEHHWH C TOCTOSHHBIMU
K03 pHULEeHTaMU.

CamocrosiTesibHasi pabora Ne 2 Ha ce-
MHHape

3.9

Pa3nen 2. YpaBHeHuUs1 B 4aCTHBIX NPO-
HU3BOJAHBIX MIEPBOro MOpPsiAKa. JInHeHHbIE
Y KBa3WJMHeWHbIe ypaBHeHus. [loctpoenue
XapaKTEPUCTUUECKON CUCTEMBI U ypaBHE-
HUM XapaKTEPUCTHUK.

3.10

Pa3nen 3. YpaBHeHusi MaTeMaTu4yecKoi
¢u3uku. Knaccudukanus TMHEHHBIX

Qg epeHIraIbHbIX YPaBHEHUH C 4yacT-
HBIMH [TPOU3BOJIHBIMHU 2-T0 nopsaka. Oc-
HOBHbBIE YpaBHEHHUS MaTeMaTH4yecKou (u-
3uku. [locTaHOBKA KpaeBbIX U HAYAIBHO-
KpaeBbIX 3aJa4, (PU3HNUYECKUNA CMBICI
HAYaJbHBIX U TPAHUYHBIX YCIOBHIA.

10

3.11

Pemienue ogHOPOAHOrO rUNEpOOINIECKOrO

YpaBHEHUS C OJHOPOAHBIMUA I'PAaHUYHBIMU

YCIOBHUSIMUA METOJIOM pa3JielICHHsI IEPEMEH-

HbIX. PU3NYECKOE UCTOIKOBAaHUE PEIICHUS
3a7jaud 0 COOCTBEHHBIX KOJIEOAaHUSX CTpy-
Hbl. CTOsTYME BOJIHBI.

11

3.12

Pemenne HeogHoOpogHOro rumnepOonnye-
CKOT'0 YpPaBHEHUS C OJHOPOJHBIMU IPaHUY-
HBIMHU YCJIOBUSIMH METOJOM Pa3JI0KEHUS
10 COOCTBEHHBIM (DYHKIUSIM OJIHOPOJHOM
3aJlauH.

12
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3.13

[TocraHoBKa KpaeBbIX 3agad Uisl ypaBHe-
Hus Jlannaca. Pemenune 3amaum upuxie
Uit ypaBHeHus Jlaruiaca B IpsIMOYToJIbHOM
0o0JacT METOAOM pa3JelIeHUsl IEepEMEH-
HBIX

13

3.14

WuTerpaibHble ypaBHEHUS WX KIAcCU(U-
karus. OcHoBHBIC TTOHATHSA. CBsi3b nudde-
PEHIIMALHBIX YPABHEHHI C WHTETPATbHbI-
MH.

14

3.15

WHurerpanbHuble ypaBHeHHs Ppenrosibma ¢
BBIPOXKJIEHHBIM SIIJPOM — CBEJIEHUE K JIH-
HEHHBIM aIredpandeckuM ypaBHEHUSIM.

15

3.16

[TpuHIMn cxaThIX OTOOpakeHW. JIMHEN-
Hble onepartopsl. [IpunokeHne K JIMHEH-
HbIM MHTErpajbHbBIM ypaBHEHUsM. MHTe-
rpabHbIC TpeoOpa3oBaHusl.

16

3.17

OnpeneneHue COOCTBEHHBIX 3HAUYEHUH U
COOCTBEHHBIX (YHKIHMHA UISI HEKOTOPBIX
WHTETPAJIbHBIX YPaBHEHUN

17

3.18

[TpuOnm>keHHbIE METOJbl pPELICHUN HHTe-
I'PAJILHBIX YPABHEHUM

18

(Dopma ammecmauuu

19-
21

Bcero 4yacoB nmo jucuMIJinHe
B TpeTheM cemecTpe.

36

36
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ITpunoxxenune 2

MUHHCTEPCTBO HAVKU U BBICILLIET'O OBPA3OBAHIS
POCCUNCKOU ®EJEPALINU
®EJEPAJIBHOE I'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJILHOE
YYPEXIEHME BBICILIEI'O OFPA3OBAHUS

«MOCKOBCKHH NOJIUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKHH IMMOJIUTEX)

HanpasneHnue noaroroBku
09.03.01 <HH®OPMATHUKA U BBIYUCJIUTEJIbHAS TEXHUKA»

O6pa3oBarenbHast nporpamma (Ipoduinb)
I/IHTeJIJIeKTyaJILHLIe 0eCIIMJIOTHBIE CHCTEMBI

®dopma 00yUeHHS:

OYHas

Ka(bezma «MaTteMaTuKa

®OH/I OHEHOYHbLIX CPEJACTB

MO JUCHUILIMHE

JindpdepeHnaIbLHLIE H HHTETPAJLHBIC VPABHCHUS

Cocras: 1. [lacnopTt ¢)oHIa O1LIEHOYHBIX CPEICTB
2. Onucanyne OLEHOYHbIX CPEICTB:
- JK3aMeHAllMOHHbIe OMJIeThI
- KommuiekTsl 3agaHuii 1J1si KOHTPOJIbHBIX padoT
- KommiekT Bonpocos
- KoMIuiekT 3a1aHuii 17151 BBINIOJIHEHUSA
pacdyeTHO-rpapuyecKux pador

CocraBurean: aou., K.¢g.-m.H. E.A.Koran

Mockaa, 2020 rog
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IMOKA3ATEJIb YPOBHSI COOPMHUPOBAHHOCTHU KOMIIETEHIIAI

Taobmura 1

«ludpepeHunajbHble U HHTErPAJIbHbIE YPABHEHU»

®I'OC BO 09.03.01 «<MHpopMaTHKa U BHIYHCIUTEIbHASI TEXHHKA)
O0pazoBarenpHas mporpamma (npoduinp) «HHTeNIeKTyaJbHbIe 0eCIUJI0THbIE CHCTEMbI»

B mpotiecce ocBoeHUs TaHHOM TUCHUIUIMHBI CTYACHT (POPMUPYET U IEMOHCTPUPYET CIEAYIOLIUE
o0menpodeccuoHaIbHbIE U MPO(eCCHOHAILHbIE KOMIETEHUNH !

KOMIIETEHIIUH IlepeyeHb KOMIIOHEHTOB TexHoJiorust ®opma Crenenn ypoBHeil 0CBOEHHS
HNHAEKC | @POPMYJINPOBKA (¢popmuposa- OLIEHOYHO- KOMITeTeH I
HHUA KOMIIe- ro cpen-
TEeHIHH crBa*®
OIIK-1 CriocobeH npume- e OIIK-1.1. 3Harb: OcCHOBHI | JEKLIHS, CAMO- YO ba3zoBblii ypoBeHb
HATh €CTCCTBCHHOHA- BBICIIEH MaTeMaTHKH, I/IH(I)Op— CTOsITC/IbHA pa- KP -BJIaZICCT HAaBbIKAMH pa60TBI C 0C-
YUHBIE U OOLIEHHKE- MaTHKH{ U IPOrpaMMUpPOBaHus; | 00Ta, ceMMHap- PI'P HOBHBIMU IIOHATHUSIMU U METOJJAMU B
HEPHBIC 3HAHUS, MC- e OIIK-1.2. VYmerb: Pemiats | CKUEC 3aHITHUSI T paMKax JUCUUILINHBI;

TOJIbl MaTEMaTHYE-
CKOT'0 aHaJIN3a U MO-
JICTUPOBAHMSI, TEOPE-
THYECKOTO U IKCIIE-
PUMEHTAJILHOTO UC-
CJIEZIOBAHUS B MPO-
deccroHanbHOM nes-
TEJILHOCTH

CTaHJapTHBIC npodeccuo-
HAJIbHBIC 33/1a4d C TPUMEHE-
HUEM eCTECTBEHHOHAY4YHBIX U
OOLIEMH)KEHEPHBIX ~ 3HAHUH,
METOI0B  MaTeMaTU4eCcKOro
aHaJIM3a U MOJICIIUPOBAHUSL.

IloBbIlICHHBIH YPOBEHb

-CBOOO/IHO BJIa/Iee€T U3yYEHHBIMU Ma-
TEMAaTUYCCKUMU METOJJaMU, crocooeH
HX TBOPUYCCKU IIPUMEHUTH K 3a/la4aM I10-
BBIIIICHHOM CII0KHOCTH

YK-1

CriocobeH ocy-
MIECTBIISATH TIOUCK,
KPUTHYECKHUI aHaTH3
U CUHTE3 HH(pOopMa-
[[UU, IPUMEHSTh CH-
CTEMHBIN OJIXO JUIS
pelleHus TOCTaBIIeH-
HBIX 337124

e 3HATh:
MeTop1 morcka nHGOpMaIu,
cBoiictBa uHpopManuu. Me-
TOJBI aHanu3a UHpopMauu U
CIOCOOBI  PEIICHUs] TOCTaB-
JICHHBIX 3a/1a4.

YMeTs:
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YMeTh OCYyIIECTBIATh OUCK,
KPUTHYECKUM aHAJIU3 U CUHTE3
uHbopMalu, IPUMEHATh CH-
CTEMHBIN MOIXO Il pELICHUS
IIOCTABJICHHBIX 3a7a4.
Bnaners:

Metogamu oucka U aHaju3a
uH(pOpMaINH, TPAKTHUECKUMH
HAaBBIKaMH 110 PELICHUIO I10-
CTaBJICHHBIX 3a]1a4.

**- CokpaieHust popM OIIEHOUHBIX CPEACTB CM. B IiprioxkeHuu 2 k PII.
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Hepeqeﬂb OLCHOYHBIX CPEJACTB IO TUCHHUIIJINHE

«JInddepeHnyaibLHLIe H HHTErPAJLHbIC YPABHEHUS)

Tabnuua 2
Haumenosanue [Ipencrasnenue oue-
Ne Kparkas xapakTepucTuka OLLEHOYHOrO
L/ | CueHOHHOrO cpen- cpejicTBa HOYHOTO CpPE/ICTBA B
CTBa DOC
1 KonTponbnas (ca- CpenctBo npoBepkH yMEHUU NpUMEHATh | Kommiekt KoH-
MOCTOSITEJIbHAS) MIOJIyYEHHBIE 3HAHUS JUIS PELICHUS 3aa4 | TPOJIbHBIX 3a/laHUM
paboTta OIIPEAEIIEHHOr0 THUIIA 110 TEME WM pa3jie- | [0 BapHaHTaM
(KP) my
2 | Pacuerno- CpenctBo MpoBEpKH yMEHHI NMpUMEHATh | KoMIuiekT 3amaHuit
rpadudeckas pa- IIOJIyYE€HHbIE 3HaHMS 110 3apaHee onpeae- | i BBITIOJTHEHUS
6ora JICHHOM METOJMKE /JI1 pEelIeHUs 3aJad | pacueTHO-
(PTP) WIH 33JaHAld 10 MOIYJII0 WM JUCHU- | rpadudeckoil paboTe
IIJIMHE B LEJIOM.
CpencTBo KOHTPOJIS, OpraHU30BaHHOE KaK
crenuanbHas Oecela IMeJaroruyeckoro
Vernplii onpoc | paOTHUKAa €  OOy4arolIMMCS Ha TEMBI, Bompocsr o
3 cobeceoBaHue, | CBSI3aHHBIE C M3y4aeMOW TUCUUILIMHOM, U TeMam/paszzienam
(YO) paccuMTaHHOEC Ha BBIICHEHHE O00beMa JIACITUILINHBI
3HaHUU O0YydYaromierocs Mo OnpeaeaecHHO-
My paszieiy, TeMe, Ipobjaeme U T.11.
Cucrema cTaHAapTU3UPOBAHHBIX 3a/IaHUI,
4 Tect M103BOJISIIOIIIAS aBTOMATU3UPO- @DOHJ| TECTOBBIX
(T) BaTh MPOLEAYPY U3MEPEHUs YpOBHS 3Ha- 3alaHui
HUHN ¥ yMEHUI 00y4Jaroerocs.
5 | Dk3ameH CpenctBo mNpoBepKH 3HAHWM, YyMeHuUH, | bunersl.
(BB) HaBBIKOB. MoxkeT BKimo4yaTh Komiuieke | Illkana oneHuBaHus 1
TEOPETUYECKUX BOIIPOCOB, 3aJad, MPaKkTU- | Ipoueaypa IpHUMEHE-
YECKHX 3aJIaHHM. HUS.
[TpomexyTouHas aTTe- Ok3ameH (D ) 1) yerao (Y)
crauus (ITA) 2) nuceMenHo (I1)

Od¢opmiieHue U onucaHNe OLEHOYHBIX CPEICTB
1. DK3aMeHALMOHHBbIE OUJIETHI

1.1. HasnaueHue: I/ICHOHBSYIOTCH I TIPOBCACHU A HpOMeXCYTOQHOﬁ arrecTauu 110 AUCHHUIIINHE
((HI/Id)d)eDeHHI/IaJ'IBHBIe W UHTCTPAJIbHBIC YPABHCHUA ).

1.2. PernameHT sk3amMeHa: - Bpemsi Ha OArOTOBKY TE3UCOB OTBETOB - 10 45 MUH.

- C1oco® KOHTPOJIS: YCTHBIE OTBETHI.
1.3. IlIkana oeHUBaHUSA:
"OTJAUYHO'" - €ClIU CTY/ICHT IIIyOOKO M MPOYHO OCBOMJI BECh MaTepHall MporpaMMbl 00yUYeHHUsl, HC-
YepIbIBarolle, MOCIeI0BaTeIbHO, TPAMOTHO M JIOTUYECKH CTPOMHO €ro M3jaraer, He 3aTpyIHseTCs
C OTBETOM IpU U3MEHEHUU 33JaHUs, CBOOOJHO CIPABISIETCS C 3a/Ja4aMy U NPAKTUYECKUMU 3a7a-
HUSMU, IPAaBUIIbLHO 00OCHOBBIBAET MPUHSATHIE PEILICHUS.
"Xopomo'- ecnu CTyAEHT TBEPAO 3HAET MPOTPaMMHBIN MaTepual, 'PaMOTHO U IO CYLIECTBY €r0
U3JIaraeT, He JOIMYCKAaeT CYIIECTBEHHBIX HETOYHOCTEN B OTBETE Ha BONPOC, BIIaJI€e€T HEOOXOAUMBbI-
MU YMEHHUSMHU M HaBbIKAMH MIPU BBIMOJIHEHUH MPAKTUYECKUX 3a1aHUH.
"Y10BJIETBOPUTEJNBbHO'" - €CIU CTYAEHT OCBOMJI TOJBKO OCHOBHOW MaTepuaji MpOTrpaMMbl, HO HE
3HAeT OTHCNIBHBIX TEM, JOIYyCKaeT HETOYHOCTH, HEJAOCTaTOYHO IpaBWIbHBIE (OPMYIUPOBKH,
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HapylIaeT MOCIeI0BaTENIbHOCTh M3JI0KEHUS NIPOrPaMMHOIO MaTepHaa U MCIBITHIBAET 3aTpyIHE-
HUS B BBIMOJHEHUH MTPAKTUYECKUX 3aJaHUI.
"Hey10BJ1eTBOPHUTEIBHO'" - €CIIM CTYJEHT HE 3HAET 3HAUUTEJIBHON 4acTU MPOrpaMMHOIO MaTEpH-
aa, JIOMyCKaeT cepbE3HbIC OMNOKHU, C OOJIBIINMHU 3aTPYIHEHUSMU BBITIOJIHSAET MIPAKTUUYECKHE 3a/1a-
HUSL.

Kaxxnoe 3amanue sx3aMeHaIMOHHOTO OUJIeTa OlleHUBAeTCs OTAeabHO. O011Iel OlleHKON sBIIS-
€TCsl CpeIHEE 3HAUEHUE, OKPYIVIEHHOE J10 11€JI0T0 3HAUYEHUS.
1.4. KoMIIJIEKThI SK3aMEHAITMOHHBIX OMJIETOB BKJIIOYAET I10 KKI0MY paszneny 25-30 OwmieToB
(XpaHsTCS B IEHTPE MaTEMaTHYECKOrO 00pa3oBaHuMs).
TunoBble BApMAHTHI OWJIETOB NMPUJIATAIOTCS.

MUHHCTEPCTBO HAYKU U1 BBICIIET'O OBPAZOBAHUS POCCUMCKON OEJIEPALIN
OEJJEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUYPEXJEHUE
BBICHIEI'O OBPA3OBAHUMA
«MOCKOBCKHUI NOJIUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHM INOJIUTEX)

dakynbTeT 0a30BBIX KOMIIETEHILINH, Kaeapa MaTeMaTUKH
Hucunmumna  «Auddepennnansapie 1 HHTErpaibHBIC YPaBHEHUS Y.

Kypc 2, cemectp 3
BUWJIET Ne 1

1. OcHOBHBIC TIOHATHUS TEOPUU OOBIKHOBEHHBIX NU(M(HEPEHIIUAIBHBIX YPaBHEHHUI MEPBOTO MOPSII-
Ka.
2. YpaBHeHnue Jlamiaca ¥ €ro 3aluch B pa3IUYHbIX CHCTeMaX KOOpAuHAT. [locTaHOBKA KpaeBbIX 3a1a4 JIs
ypaBHeHus Jlamnaca.
Pemuts ypaBaenue: y'vV —2y" +y = 2x.
ou 2%u
PemmmTe HauanpHO - KpaeByro 3aaaqy Fri 9 3z
u(0.t) = 0; u(5,t) = 15; u(x,0) = 3.

YTBepxkaeHo Ha 3aceaannn kKadeapsl «Marematuka» « 08 » 09 2020 r., mporokoir Ne 2

3aB. kadeapoii C.H. Annpees / /

MUHUCTEPCTBO HAVKU U BBICIIEI'O OBPA3BOBAHU ST POCCUMCKON OEJJEPALINU
OEJEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUYPEXJIEHUE
BBICIHIEI'O OBPA3OBAHMSI
«MOCKOBCKHWH MOJUTEXHUYECKNU YHUBEPCUTET»
(MOCKOBCKHWH ITOJINTEX)

@dakynbTeT 0a30BBIX KOMIIETEHIINH, Kaeapa MaTeMaTUKH
Huctunmuna  «/luddepennmanbrble 1 HHTETpaJIbHbIE YPABHEHUSI.

Kypc 2, cemectp 3

Bbuuer Ne2

+ e, y(0) = 1.

P
Pemnts 3amauy Kommu: y' = —
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Pemmts 3anauy Komm:
{y{ =yi+2y, +1, {yl(O) =0,
Y2 =2y1+y2  12(0) =0.
Haiitu pemienue kpaeBou 3a1auu:
yW=q), y(0)=y(1)=y"(0)=y"(1)=0; q(x)={-2mpn0<x<1/2,]
B BuJE psga Oypee.

YTBepxkaeHo Ha 3acemannu kadenpsl «Matematukay « 08 » 09 2020 r., mpotokoi Ne 2

3aB. kadeapoii C.H. Aunpees / /

MUWHHNCTEPCTBO OBPA30OBAHUS U HAYKU POCCUUCKOM OEJEPAILININ
®EJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUYPEX/JEHUNE
BBICIHEI'O OBPA30OBAHUS
«MOCKOBCKHUM MOJUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKHI ITOJIUTEX)

@®axynpTeT 0a30BbIX KOMIIETEHIIHH, Kadeapa MaTeMaTHKH
JucuurumHa  «/luddepeHnpanbiple 1 HHTETPaIbHBIC YPABHEHHUSI.
Kypc 2, cemectp 3

Bbuaer Ne 3

1. Pewurs ypasuenue: yvV —y = x2.
y y

2. Haiitu oO1iee pelieHne CUCTEMBI:
{ yi =y +e¥,
Y2 =X = y1 +2y,.
VYTBep:xkeHo Ha 3aceanuu kKadeapsl «MatemaTtrka» « 08 » 09 2020 r., npoTokos Ne 2

3aB. kadeapoii C.H. Aunpees / /

1. PemeHue ypaBHEHUS MallbIX MOMEPEYHBIX KOJIEOAHUN CTPYHBI METOAOM pa3JeieHHs mepe-
MCHHBIX.

2. @yHaaMmeHTanbHBIC pelleHus ypaBHeHus Jlamnmaca B MpOCTpaHCTBE U Ha MIOCKOCTH. Pemienue
3amaun Jlupuxie nis ypaBHeHus Jlarmaca B ciydae cpepuueckoid CHMMETPHH.

ou 9%u
3. Pemmth HauanbHO - KPaeBylo 3a/1a4y 5= 95
u(0.t) = 0; u(5,t) = 15; u(x,0) = 3.
4. Pa3znoxuts B pag Pypbe yeTHbIM 00pa3oM Ha nuntepBane (0; 3) ¢pyHkuuio
f(x)=3—x.

YTBepkaeHo Ha 3aceannn kKadenpsl «MaremaTrka» « 28 » mas 2019 r., mpotokon Ne 10

3aB. kadenpoii I'.C. XKXyxkoBa / /

KoMmiekTsl TecTOBBIX 3aJaHNH U KOHTPOJbHBbIX padort (T, KP)

(st onenku komnerenun OITK-5)

10 AUCHOUIIIIMHE ((I[I/Id)d)eDeHHI/IaJIBHBIe 1 MHTCTPAJIbHBIC YPABHCHUSA Y.
(HauMeHOBaHME AUCIUILIIMHBI)
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TecToBoe 3a7aHue 10 00LIKHOBEHHBIM JH (¢ epeHINATBHBIM YPABHECHHAM
BAPUAHT Ne 1

3AJAHHUE Ne 1.
JlaHo ypaBHeHHUe TepBoro nopsaka xdy — yln%dx = 0 B dopme, coaepxainieil nudhepeHIuabl.
[TpuBenuTe €ro K BUILy, pa3peiiéHHOMY OTHOCHTEIIBHO ITPOU3BOIHOM.

| Otger | |
3AJJAHUE Ne 2.

Jano mudpdepennuansuoe ypapaenue y' = (k + 1)x?, rorna pynkuus y = x3 sBasercs ero pe-
[IEHUEM NIPH K, paBHOM:

| OtBer | |

3AJAHHUE Ne 3.
OO6muit maTerpan audepeHnnanbHOr0 ypaBHEHUS % = xdx umeer BUJ
BAPUAHTBI OTBETOB:

1_ x* _1_ 2 _x 1_#
1) —;—2+C 2) ;=X +C 3)y—2+C 4)y—2+C.

3AZJJAHUE Ne 4.

YKakuTe MHTETrpalibHYI0 KpUBYIO pemieHus 3anayn Komm nms oObikHOBeHHOTO nuddepeHmanb-
Horo ypaBHenust xy' = 2y; y(1) = 1.
BAPUAHTBI OTBETOB: 1)D 2)C 3)A 4) B.

yA A

N

9 X

3AJJAHUE Ne 5.

Hano muddepeHimaabHoe ypaBHEHHE TpeThero mopsiaka y''' = x + 2. Tormga obiiee perieHue
ypaBHEHUS UMEET BHUJT

BAPUAHTHI OTBETOB:
— 1,4 1.3 _l,a,13 x?
1)y—4x +t3x +C 2 y=o,x X +ClZ+sz+C3

1,413 x?
3) y=ox o x+ G5+ Gx+ G

4y =x*+x3+ Cix% + Cx + Cs.
3AJJAHHUE Ne 6.

Pemenue 3amaun Kom y'' = x, y(0) = 1,y'(0) = 2 umeer Bux
BAPUAHTbBI OTBETOB:

x3 x3 x3 x?
1)y=? 2)y=?+2x 3)y=?+2x+1 4)y=7+2x+1.
3AJJAHUE Ne 7.
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Jano nuddepenimanbHoe ypaBHeHHe BToporo nopsiaka xy'' 4+ y' = 0, toraa ero obiee perieHue
HUMECT BU:

| OtBer ‘ ‘

3AJJAHUE Ne 8.

KopHu xapakTepucTHYecKoro ypaBHEHHs paBHBI kq = k, = 2i,k; = = k, = —2i. Torma o0ee
pelIeHre JMHEHHOTO OJHOPOIHOrO AU(PEepeHINATBHOTO YPAaBHEHHUS C IMOCTOSHHBIMU KO3 dUIH-
eHTaMH Oy/IeT UMETh BUJI:

| OtBer | |
3AJJAHHUE Ne 9.

M3BectHa (yHIAMEHTA bHAs CHCTEMa PEIICHHH OIHOPOTHOTO JIMHEHHOro aud(epeHInatbHOro
ypaBHenus: y; = 1,y = x,y; = x2. Torga uyacTHOe pellEHHE YpaBHEHHs, YIOBIETBOPSIOIIEE
HavansHbIM yeoBusm y(0) = 0,y'(0) = 1,y"(0) = 1, pasHo:

BAPUAHTBI OTBETOB:

Di+x 2L Hx+i 4 1+x+i

3AJJAHUE Ne 10.

O6riiee pemienne qudepeHInaaTbHOro ypapaeHus y'"’

+ 9y’ = 0 umeer Bu:

| OtBer ‘ ‘

3AJAHHUE Ne 11.

®ynkuua y = C;e~%* + C,e* apnsgercs oOLIUM PElIeHUEM JMHEHHOr0 OAHOPOAHOrO AuddepeH-
[IUAJTBHOTO YPaBHEHUS C MOCTOSIHHBIMH KOd()PHUIIMEHTaMH, TOT/Ia €r0 XapaKTePUCTUIECKOE YpaB-
HEHUE UMEET BUJ]

BAPUAHTBI OTBETOB:

1) k2—k—-2=0 2)k*+k—-2=0 3) k?*+3k+2=0

Hk2=3k+2=0.
3AIAHHUE e 12.

YacTHOMY pEUICHUI0 JHHEWHOro HEoAHOpoaHOro audepeHnuansHOro ypapuenuss y'' — 5y’ +
6y = x + 1 1o Buay ero npaBoi 4acTU COOTBETCTBYET (PYHKIIUS

BAPUAHTBI OTBETOB: 1)y =Ax?+Bx 2)y =Ae?* +Be3* 3)y =e*(Ax+B)

4) y =Ax+B.

3AJAHHUE Ne 13.

JlaHo nuHelHoe HeoJHOPOAHOE U PepeHIINaTbHOE YPaBHEHUE ¢ TOCTOSIHHBIMU KO3 PHUIIMEHTaMU
2x

y"' =5y + 6y =—

1-eX’
HUA METOAO0OM BapI/IaL[I/II/I HpOI/I3BOHBHBIX ITIOCTOAHHBIX ‘7

B xakoMm BHJe cleayeT UCKaTh YaCTHOE pelieHre HEOJHOPOIHOTO ypaBHe-

| OtBer | |

3AJAHHUE Ne 14.

Pemrenne kpaeBoii 3agaun y'' = 0,0 <x <1, y(0)=1,y(1) =2 wumeer Bua
BAPMAHTbBI OTBETOB:
Ny=x-1 2)y=x 3)y=x+1 4)y=3x+1.

3AJAHHUE Ne 15.

OGiiee pemieHne cUCTEMBI T (HEpeHITNATBHBIX YpaBHEHUH {y; = V, + 2, | MMeEET BUJL:
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BAPUAHTBI OTBETOB:
1) =0+ Ge™,| 2) {y1=Ce*+Ce™ —1,]

3) {y1=0C + Cre”,| 4) {y1=0C;+ Ce*—1,]

YpaBHEHHs] MATEMaTUYCCKON (hU3UKH
(HaMMEHOBaHUE JUCLUILINHBI)

BAPUAHT Nel
3ATAHHME 3

Kakas u3 nepeyucieHHbIX HUKe (PYHKIMI ONMCHIBAeT rapMOHUYECKHE He3aTyXaromue Koaebanus?
VYKakuTe cMbICI IapaMeTpoB: 4, w, ¢.
BAPUAHTBI OTBETOB: 1) f(x) = Acos(w x + ¢)

)f(x)=A/(wox+¢) 3)f(x)=Alwx+¢) 4) f(x) = A(w x + $)°.
3AJIAHUE 4

®ynkuus f (x)npu x € [0, 2] u e€ nepuoaNYECKOE MPOIODKEHHE TIOKA3aHbl HA PUCYHKE

f(x)A

-4m -2m 0| 2m 4m X
Torna psix @ypbe A71st 3TN QYHKIIUH UMEET BUJT
BAPUAHTBI OTBETOB: 1) f(x) = Xy=1 b, sinnx 2) f(x) = % + Yoo iaycosnx  3)f(x) =
? + Yn-q(aycosnx + b,sinnx)  4) f(x) = % + Yn—1 bysinnx.
3AJIAHME 6

Pasnoxuth B psig Dypee pyakmuio f(x) ={—1npu —1<x <0,]
| OtBer | |

3AJIAHME 7

Haiinure pemnenue kpaeoit 3amaun  y'' = q(x),y(0) = 0,y(2) = 0 B Buue psga Pypbe, eciau
q(x) = qo = const.

| OTBer | |
3AJIAHUE 8

K kakomy THmy OTHOCHTCS JMHEHHOEe TudepeHaTbHOe YpaBHEHHE B YaCTHBIX MPOU3BOIHBIX
BTOPOTO MOPSAKA

6—+8 +8—+ +2—+3u—0'7

0x? 0xdy
| Otger |
3AJIAHHUE 9
2
YpaBHEeHHE gt 2 0% (u(x,t) [M]; 0 <x <, t > 0) onuceiBaeT Majble CBOOOIHEIEC TOIIE-

ot2 ox2’
peunble KojeOaHus CTpyHbl. KOHIIBI CTpYHBI 3aKperuieHbl HemoABKHO. Haiiaure ocHOBHYIO Ya-
croty w [1/cek] coOCTBEHHBIX KOICOAHU CTPYHBI, €CIU [UTMHA CTPpYHBI | = 50Mm.
Otser ‘ ‘

3AJAHUE 11

OO1iee perieHre Ha4allbHO — KPaeBOW 3ajauyd Ui OJAHOPOIHOIO ypaBHEHHUS TUIEPOOIMYECKOTo
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THUIIA

umeer Bun u(x, t) = 32, (A,cos = + B, sin = ; 2 sin ==,

2%u 5 0%u
otz ¢ ox2
u(0, t)—Ou(l t)—O u(xO)—f( ) —

nmx

0<x<t=0)
E)u(xO)

= ¢(x)

l

rae A, u B, - Ipou3BOJIbHbBIE HOCTOSIHHBIGZ

2l . 2l .
n= Tfo f(x)sm#dx, B, = Efo ¢(x)sm$dx.

3anumure perieHue 3anaun npu a = 4,1 =2,f(x) = 1,¢(x) = 0.

| OtBer ‘ ‘

3AJJAHUE 12

d%u
JlaHO HEOTHOPOIHOE BOJTHOBOE ypaBHEHUE — = 16 — + f(x,t) Tpu OJHOPOIHBIX TPAHUYHBIX U

aZ

Ha4YaJIbHbIX YCJIOBUAX

du(x,0)

at =0.

u(0,t) =u(8,t) =0, u(x,0)=

Hatigure (C TOYHOCTBIO IO MHOXKHUTEIS) COOCTBEHHBIC (DYHKITUU 3aa4H.

| OtBer |

3AJIAHME 15

Oo6mee pemenue 3anaqun Jupuxie st ypapaenus Jlammaca — + — =0 B

Oyz

npsmoyronbHoi obnactu D: 0 <x < a,0<y < b, npu O,I[HOpOI[HbIX FPaHUYHBIX YCIOBUAX HA
BepTHKAIBHBIX cTropoHax obmactu u(0,y) = 0,u(a,y) =0

N uw
b 7

D

N

0 \UI(X) a x

umeeT BUA  U(X,Y) = Dy [ansh m(z_y) + bnsh% i nnx( hn—”b) ,
e a, = zfoa Uy (x) sin%dx, b, = zfoa U, (x) sianx.
Hatigure 3Hauenue Gynkmun u(x, y)B 1ieHTpe obnactu ipu a = 6, b = 4, ecnu

Ui(x) ={xmpu0<x<3]| , Uy(x)=0.

| OtBer |
KommuiekT Bonpocos (YO)
(nast ounenku komnerenumii OK-7, OIIK-5)
OBbIKHOBEHHBIE TUODOEPEHIIUAJIBHBIE YPABHEHUSA

1. OcCHOBHBIE MTOHATHS TEOPHH OOBIKHOBEHHBIX AU (PEPEHIIHATBHBIX YPABHEHHH TIEPBOTO MOPSI-

no

Ka: ompeneieHne 0ObIKHOBEHHOTo AU(EepeHInanbHOI0 YpaBHEHUS, (POPMBI 3aucu OOBIKHO-
BEHHOT0 U (PepeHIINaTbHOIO YpaBHEHHs IEPBOTo MOPsAKa, MOHATHS O0ILEro U YacTHOTO pe-
HIEHUH, OOIIEero ¥ YaCTHOTO MHTErpajoB.

[TocranoBka 3agaun Kommm s auddepeHnnanbHoro ypaBHeHUs IEPBOTO MOPSIKA.

Teopema cyliecTBOBaHUS U €IUHCTBEHHOCTH pelIeHUs A U GEepeHIMaIbHOIO YpaBHEHUS
IIEPBOIO MOPSIKA.

['eomeTpuueckuii cMbICI 00LIET0 HHTErpaga OOBIKHOBEHHOI'O [1.y. IEPBOI0O MOPSIKA.
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10.

11.

12.

13.

14.

15.

16.

17.
18.

Juddepenunanbaple ypaBHEHUS IEPBOTO MOPSAKA C pa3eNCHHBIMU M PA3JIENIAIOMUMUCS TIe-
PEMEHHBIMU.
Jluneiinbie qudepeHIraIbHbpIe ypaBHEHUS TIEPBOTO MOpAIKka. MeToJ BapHaluu MPOU3BOJIb-
HOU IOCTOSIHHOM.
Juddepenumansapie ypaBHeHU N-T0 nopsiika. OCHOBHBIEC MOHATHUSA: (DOPMBI 3aIIUCH, MOHITUS
00LIero ¥ YaCTHOTO PELIeHUH.
[TocranoBka 3amgaun Komm u kpaeBoi 3amauu JIj1sl OOBIKHOBEHHOTO MU (EPEeHIINATHFHOTO YPaB-
HEHUs N-TO NOopsiJIKa.
WNuterpupoBanue nuddepeHnanbHpIX ypaBHEHUN N-TO TOPSIIKa METOJIOM TTOHMKEHUS TOPSiI-
Ka.
Jlunelinsle ogHOpOAHBIE Au(QepeHnnanbable ypaBHeHus N-ro nopsaka. O0mme cBoHWCTBa pe-
LICHUM: MOHATUS JUHEHHO 3aBUCHUMBIX M JIMHEWHO HE3aBUCUMBIX PEUICHUM, OIPEACIUTENs
Bponckoro, nonarue GyHaaMeHTaIbHON CHCTEMBI pEIICHUH,
Teopema 0 CTpyKType OOIIEro penieHus OOBIKHOBEHHOTO JIMHEWHOTO OJHOPOAHOTO Audde-
PEHIMAIIBHOTO YpaBHEHUS N-TO MOPSAKA.
Jluneitabie ogHOpoaHbIe MU depeHIaTbHbIe YpaBHEHUS N-T0 TOPSAIKa C MOCTOSHHBIMU KO-
apdunmenTamu. XapaKTepUCTUIECKOE YpaBHEHHE, €ro CBs3b ¢ MU depeHaIbHbIM yYpaBHe-
HUEM.
Bup yacTHBIX pemieHuil JMHEHHOTO OJHOPOIHOTO UG GEPEHIINATBFHOTO YpaBHEHHS N - TO
MOpsAKAa C TOCTOSIHHBIMU KOd((UIIMEeHTaMU B 3aBHUCHUMOCTH OT BHJAa KOpPHEH XapaKTepu-
CTHYECKOI'O YPaBHEHUS.
Jluneitnble HeogHOpOIHBIE AU depeHnanbHble ypaBHEHHUS. TeopeMa o CTPYKType oOmiero
pelIeHus.
Pemmennie TMHEHHBIX HEOMHOPOAHBIX TUD(EPEHIIMATBHBIX YPaBHEHHUH C MOCTOSHHBIMH KO3(-
¢unuentamu. MeTto nogdo0opa YaCTHOTO PELEeHUs AJIs IPaBbIX YyacTel Bua

f(x) = B(x)e*, f(x) = Mcosfix + Nsinfx,

f(x) = P(x)e*cosfx + Q(x)e**sinfx.

Pemenue JMHEHHBIX HEOJHOPOAHBIX JU(PQPEpeHINATbHBIX YpPAaBHEHUH METOJOM BapHalluu
MIPOU3BOJIbHBIX MOCTOSIHHBIX.
[TocTaHOBKa U pelieHue 3a/1aui Ha COOCTBEHHbBIE 3HAYCHMUS.
Cucremsl 1uddepenunanbabix ypaBHeHul. [lonstue HopmanbHo# cuctemsl. [lonstus oOmie-
IO U YaCTHOTO pelIeHuil cuctembl. TeopeMa o mNpuBeAeHUU TU(PepeHINaTbHOTO YpaBHEHUS
N-TO MopsiAKa K HOpMaJlbHOM cucTeMe. MeTo UCKITIOUEHUsI HEM3BECTHBIX.

Bonpocsl 10 ypaBHeHHSIM MaTeMaTH4eCKON (PU3UKH

Knaccudukanys ypaBHeHUH MaTeMaTH4eCKON (DU3UKH.

[lepeuncnure OCHOBHBIC YpaBHEHUSI MaTeMaTU4eCKOW (DU3UKU U 33/a4d, K HUM
MPUBO/IAIIHE.

[TocTaHOBKa HAYaJIBHO-KPAE€BOM 3aAaud ISl OJHOPOJHOIO BOJIHOBOTO YpaBHE-
HUSL.

Pemenne oqHOPOAHOrO BOJHOBOIO YPaBHEHUS METOJOM pAa3IeIICHHs IEpEMEH-
HBIX.

du3nyeckoe UCTOJKOBAHUE PEIICHUS 3a/1a4d O MaJIbIX CBOOOJHBIX KOJICOAHUSIX
CTPYHBI KOHEUYHBIX pa3zmepoB. Crosuue BojiHbl. COOCTBEHHbBIE YAaCTOThI KojeOa-
HUU CTPYHBI.

[TocTaHoBKa 3a7aud O BBIHYXKIEHHBIX KOJEOAHUSX CTPYHBI MPU OTCYTCTBUU
HayaJbHbIX BO3MYLICHU.
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/. Perienue HEOTHOPOAHOTO BOJHOBOTO YPAaBHEHUSI METOJOM Pa3NIOKEHUs MO COoO-
CTBEHHBIM (DYHKIIUSM.

8. PelieHne HayaibHO-KPAE€BOM 3a/1a4ul Ul BOJHOBOTO YPaBHEHUS MIPU HEOHOPOI-
HBIX TPAaHUYHBIX yCIOBUAX. Peqykuus oOell kpaeBoil 3a1a4u.

9. VYpaBHenue Jlamiaca. 3anuch B pa3iMuHbIX cUcTeMax koopauHaT. IloctaHoBKka
KpaeBbIX 3a7a4 /i ypaBHeHus Jlamaca.

10. Pemenne 3anmaum Jupuxie st ypaBHeHus Jlamiaca B IpsAMOYroJibHOM 00J1acTH
METOJIOM pa3JeleHUs] NEPEMEHHBIX (IJI Pa3IMYHbIX KOMOWHALMA TPAHWUYHBIX
YCJIOBUH).

11. Pemenune 3anmaum Jupuxie mis ypaBHeHus Jlammaca B mpsIMOYTOJIbHON 00s1acTé
C IOMOIIBIO IBOWHOI'O TPUTOHOMETPUUECKOTO psana Dypoe.

12. Pemenne 3amaum Hupuxine mana ypaBHenus [lyaccona B mpsiMmoyroipHOW o00ma-

CTH.
KommuiekT 3aiaHuii VISl BBINIOJTHEHMSI
pacuetHo-rpaduueckux pador (PI'P)

(n151 onenku kommnereHuun OK-7)
110 JUCHUIIIIMHEC ((I[I/I(bd)eDeHHI/IaJ'IbeIe U MHTCTPAJIbHBIC YPABHCHUA).
(HaMMEHOBaHHE HCIUILINHBI)
BapuanT Ne 30

1. HapucoBaTh rpavik HHTETpaIbHON KPUBOW YpaBHEHUS Y' — y = 2, MPOXOIAIIEH
yepe3 Touky M(2;1). Pemuth ypaBHEHHE METOIOM W30KJIMH.

Pemnte ypaBHEeHUS:

2. (1 + cosx) 4/siny + 1 dx = cosydy/(1 + cosx),
3. (x? + xy)dy — (2xy + y?)dx = 0,
4. (3x + 2y — 5)dy + (8 — 4y)dx = 0,
5. (e + 1)dx + (siny + xe¥)dy = 0,
Pemmts 3anaun Komm as ypaBHeHui:
6. xy' —y=—Inx, y(2) =1.

7.y =2y = xy?, y(0) = 1.
8. Pemnth ypaBHenue: y'"' — (ctgx)y" = ctgx.
9. Pemruts 3amauy Komu:  y"' = y'sinycosy, y(0)=n/2, y'(0)=1/2.
Pemnte ypaBHeHUS:
10. y" + 4y' = 2x2,
11. y"" —5y" + 7y’ — 3y = (4x + 5) e*,
12. y" — 4y' = e?* + cos2x — sinx,
"no_ 1 _ e*
13.y" =2y +y = NEEw
14. Pemnth kpaeByro 3a1auy:
y'—6y' +5y=e*(x+1), y(0)=1, y(1)=1.
15. Haiitu cobcTBeHHbIe 3HaueHus1 A u cOOCTBeHHbIE PYHKIIMU Y 3aJa4u:
y" + 121y’ + 402y =0, y(0) =0, y(1)=0.

Pemnts ypaBHeHUS:
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16. x2y"" + 8xy’ — 4y = 2Inx,
17.y" + xy' + 2y = x2%.
Pemmmth cuctembl ypaBHEHUM:
18. {x2z' —3xz + 5y = 4x?,| 19. (yi =y, +y3,| {v3=y1+vsl 20.
1 =y2— 2y — 2%,

YpaBHECHUS MAaTEMaTUYECKOM d)I/I3I/IKI/I

(HaMMEHOBaHUE TUCIUTUINHBI)

Bapuant Nel

2. B Buze psna @ypee Haiitu perrenune Y = Y(X) KpaeBoii 3a1aun

y"'=q(x),(0=x<3),y(0)=0y(3) =0,
rae ((X) — orpaHuueHHas, KyCOuHO-HenpepbiBHas Ha otpeske [0, 3] dyHkuus
_(2x/3 mpu0<x<3/2
_{ 0 mpu3/2<x<3.

3. Paznoxuth GpyHkiuio Yy = X/2 Ha oTpeske 0 < X <2 B 0000mEHHBIN psag Dypbe 1o cucteMe op-
TOTOHAJIBHBIX HA 3TOM OTpe3ke (PyHKIHMM, B Ka4eCTBE KOTOPHIX B3STh COOCTBEHHBIC (DYHKIIHH
3aJ1a4i Ha COOCTBEHHbBIE 3HAYCHUS

"+ 12 =0,(0 <x <2,1>0),¢(0)=0,4(2) =0,

MIpeIBAPUTENILHO MPOBEPUB UX HA KBAAPATHUYHYIO HHTETPUPYEMOCTh U OPTOTOHAIBHOCTD.
4. Haittu pemienne U = U(X, t) HauaapbHO-KpaeBO 3a/1auu ISl THIEPOOTHMYECKOTO YPaBHEHUS

Pu_ g2 0<x<3,t20),
u(0,t) =u(3,t) =0,u(x,0) ={xmpu0 < x <3/2,|

at? ax2’
5. Haiitu perrerne U = U(X, t) HauapHO-KpaeBOU 3a1aun AJIsl TUIIEPOOTHMYESCKOrO YPaBHEHHUS
2 2
ZTZ:ZTZ-F (1 —x)sinZt,(O <x<1t> 0)1
w(0,) = u(1,) = 0,u(x, 0) = 2% — g,

Kpurtepun onenku:

- OLICHKA «3a4T€HO» BBICTABIISIETCA CTYIAEHTY, €CJIM OH PETYJSIPHO B TEUEHUE CEMECTPA IPEJCTaB-
JISUT peUIeHUsl 3a]1a4, BBIITOJHWII OJTHOCTBIO BCE 3aJJaHMs U UX 3alllUTUJI, OTBETHUB Ha BOIPOCHI Mpe-
Mo/1aBaTes;

- OLIEHKA «HE 3aYTEHO» BBICTABIISETCS CTYJIEHTY, €CJIM OH HEpPEryJISIpHO B TEUCHHE CEMecTpa Ipe-
CTaBJIST PEIICHUS 33124, BBIOJHUI 33/1aHUsl HE TIOTHOCTHIO MJIM BOOOIIE HE MPEICTaBIsul pabOThI
Ha TPOBEPKY, AOMYCKAET CYIIECTBEHHbIE HETOUHOCTH B OTBETaX Ha BOIIPOCHI MTPerojaBaTelis.
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