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1. ean, 3a1a4n ¥ NJIAHUPYEMble pe3yJIbTaThl 00yYeHHs 0
AUCHMILIHHE

K ocHOBHBIM yenam ocBoeHUs OucHUIUIUHBL «/luddepeHianbupie ypaBHEHUST U KOM-
IJIEKCHBINA aHAJIU3) CJIEYeT OTHECTH:

- BOCIIUTaHHE y CTY/ICHTOB OO0IIeil MaTeMaTH4eCKON KYJIbTYpBhI;

- IpUOOPETEHNE CTYJEHTaMH IIMPOKOI0 Kpyra MaTeMaTUYeCKUX 3HAHUM, YMEHUN U HaBbl-
KOB;

- pa3BUTHE CIIOCOOHOCTHU CTYACHTOB K MHIYKTUBHOMY H JIEAYKTUBHOMY MBIIIJICHUIO HAPSIILY
C pa3BUTHEM MATEMATUYECKOW UHTYULINH;

- YMEHHUE CTYACHTaMU pa3BUBaTh HABBIKH CAMOCTOSTEIBHOIO U3YYEHUs Y4eOHOM 1 Hay4HOI
JUTEpaTyphl, COACPKALIEH MATEMAaTUUECKUE CBEICHHS U PE3YJIbTaThl;

- MOJITOTOBKY CTYACHTOB K JI€ATEIILHOCTH B COOTBETCTBHU C KBATH(UKALMOHHON XapakTe-
PUCTHKOM OakanaBpa MO HalpaBJICHUIO, B TOM 4Yucie (GOpMUPOBAHHE YMEHUN MCIOIb30BaTh OCBO-
SHHbIC MATEeMaTHIECKHAE METO/IbI B TPO(PECCUOHATFHON AEATEIBHOCTH.

- MOATOTOBKY BBICOKOKBaTH(HUIIMPOBAHHBIX KaIpOB, BOCTPEOOBAHHBIX B YCIOBHAX LU]pO-
BOH TypOyJIGHTHOCTH U BBICOKHX TE€XHOJOTHUECKUX PUCKOB COBPEMEHHOHN I (PPOBOI SIKOHOMHUKH.

K ocHOBHBIM 3a0auam ocBoeHus AuCUMILTUHBI «/Iuddepennuanbupie ypaBHEHUS U KOM-
IJIEKCHBINA aHAJIM3) CIIEIyeT OTHECTHU:

- OCBOCHHE CTYJEHTaMH OCHOBHBIX MOHSITHUI, METOJ0B, (DOPMUPYIOIIUX OOIIYI0 MaTeMaTu-
YECKYI0 MOATOTOBKY, HEOOXOUMYIO JUIsl YCIEIIHOTO PEeLIeHMs] IPUKIIaIHbIX 3a/1a4;

- (opmupoBaHue y CTyJeHTa TpedyeMoro Habopa KOMIIETEHIIUH, COOTBETCTBYIOIIUX €r0
HAIPaBJICHUIO IOJTOTOBKU M 00ECIIEUNBAIONINX €r0 KOHKYPEHTOCTIOCOOHOCTh Ha PhIHKE TPYAA.

Oo6yuenue no nucuumminae «AuddepeHnnanpapie ypaBHEHNsT 1 KOMIICKCHBIN aHAN3) HaIpaBie-
HO Ha (opMHpOBaHHE y OOydYarOIIMXCs CIEAYIOIIMX KoMneTreHuuid B coorBercTBHH ¢ DPI'OC
15.03.03 (ypoBenb OakanaBpuata) mo Hanpasieauro noaroroBku 15.03.03 [pukinannas MexaHuka,
YTBEpKAEHHBIM MpHka3zoM MunoopHayku Poccun ot 09.08.2021 Ne729:

Kon 1 HamMeHOBaHHE KOMIIETeHIHI NuaukaTopbl 10CTHKEHUST KOMITe-
TeHIHH

OIIK-1. Cnoco6en nmpumeHsTh ectectBeHHO- | MOIIK-1.1 [TpumMensieT ectecTBeHHOHAyYHbIE
Hay4yHbI€ U OOIIEMH)KEHEPHBIE 3HAHUS, METO- | U OOILIEMHKEHEPHBIE 3HAHUS

IbI MaTeEMaTHUeCKOro aHanu3a u mojenupo- | MOIIK-1.2 [Ipumenser meroasl MmareMaTnye-
BaHU B MIPo(hecCHoHaIbHOM 1eATebHOCTH CKOr'0 aHaJIN3a U MOJAEIMPOBAHUS B Ipodec-
CHOHAJILHOM JESATEIIbHOCTH

2. MecTo AMCUMILIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

JucuunianHa oTHOCUTCS K oOs3aTenbHOM dactu Onmoka bl: Moayns «MaTtemaTudyeckue u ecte-
CTBEHHO-HAYYHbIE TUCLMUILIUHBIY.
JuctunnnHa 6a3upyercs Ha CIAeAYIOMNX, TPOUIEHHBIX TUCIUTIINHAX :

- TUHEHas anredpa;

- MaTeMaTHYeCKUI aHaJIu3,
HucuumnnuHa «IuddepeHnunansubie ypaBHEHUS U KOMITJICKCHBIN aHaTN3) JIOTUYECKH CBS3aHA C T0-
CIIEYIONUMHU JUCITUTIITHHAMMU:
B ob6sa3amenvrnoi wacmu:

- pusmka;

- COIIPOTHUBJICHHE MAaTEpHUaJOB,;

- aHAJTUTUYECKAasl TMHAMHKA U T€OpHUs KOJeOaHMH;



- METOJ] KOHEYHBIX AJIIEMEHTOB,;
- YpaBHEHHUS MaTEeMaTHYECKON (PU3UKH;
- OCHOBBI BapHUallHOHHOI'O UCYHUCIIEHUS.
B uacmu, ghopmupyemoii yuacmuuxamu oopazo8amenbHulX OMHOULEHU.
- TeOpusl yIIPYroCTH;
- OCHOBBI (PU3UKH MMPOYHOCTU U MEXAHUKU Pa3pyIICHHUS,;
- nu(poBBIC TEXHOJIOTHH BEIYUCIUTEIILHON MaTEMaTUKH;
- YCTOMYMBOCTh MEXaHUUECKUX CHCTEM;
- IMHAMHKa MaIIuH;
- OCHOBBI a3POTUAPOYIPYTOCTH,;
- MEXaHHUKa KOMITO3UTHBIX KOHCTPYKIIUA;
- CTpOUTENIbHASI MEXaHUKa MAIlIKH.
B uacmu 2nexmueHvIx Oucyunium:
- YUCIIEHHBIE METO/IbI,
- DIIEMEHTHI MaTEMATUYECKOTO MOACTUPOBAHHS (PU3UYECKHUX IPOLIECCOB.
- (pusmvecku HeNMHEHas MeXaHuKa 1e(opMHUpPyEeMOro TBEPIOTO Tea.

3. CTpyKTypa U cofep:KaHHue QU CHUNINHBI
OO01as TpyA0E€MKOCTh IUCHUIUTHMHBI COCTaBIsIeT 3 3a4eTHbIE equHUIlBI -108 yacos.

3.1. Buabl yueOHOM padoThl U TPYA0EMKOCTh

N KoumnuectBo
n/n Bup yuyeoHoii padoTbl 4ACOB Cemectp 3
AyIMTOPHBIC 3AHATHS 36 36
B ToMm gncie:
Jlexuun 18 18
1.
CeMuHapcKue/pakTHUYECKUE 3aHSTUS 18 18
2.
JlaGopaTopHble 3aHATHS - -
CamocrosiTesbHast padoTa 72 72
IIpoMekyTOYHasI aTTECTALUSA
JK3aMEH D C)
Hroro 108 108

3.2. TemaTuyeckuii MJIaH U3yYeHUs TUCHUNIUHBI

Pazmemién B npunoxxenuu 1 k paboueit mporpamme.

3.3.  Conep:xxanue pa3aejioB IMCUUILTHAHbBI

BBenenne
HpenMeT, 3a1a4Yu u conepmaHI/Ie JOUCHUIIJINHBI. OCHOBHBIe STallbl paSBI/ITI/IH JOUCHUIIJINHBI. CTPYK-
Typa Kypca, €ro MECTO M POJIb B IOATOTOBKE CIIEHHAIINCTA, CBA3b C APYTUMH AUCUUILUIMHAMH.

Pa3nesn 1. O6bikHOBeHHBbIe 1M (epeHIUATbHbIE YPABHEHUS
Tema 1. [luddepenunanbable ypaBHEHUs IEpBOro nopsjika. Beenenue. 3agaun, npuBoas-

e K audepeHnranbHpIM YpaBHEHUSIM TIepBOTO mopsiaka. OCHOBHBIE MOHATHS OOBIKHOBEHHBIX
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muddepeHManbHbIX ypaBHEHUH nepBoro mnopsnka. [locranoBka 3amaun Komm. Teopema cyme-
CTBOBAaHMSI M €IMHCTBEHHOCTHU perieHus. O01iee U YaCTHOE pelieHusi, OOUINil 1 YaCTHBIM MHTErpa-
abl. ['eomerpuueckuii cMbICT 00IIET0 HHTETpaIa.

VYpaBHEHUS C pa3AeAIOUIUMUCS [IEPEMEHHBIMU, OTHOPOAHbIE Au(depeHnanbHbIe ypaBHe-
HUS, YpaBHEHHS B IOJHBIX JU(epeHImaiax.

JIuHeitHple 11.y. epBOro nopsaka u ypaBHeHus: bepuysuiu. Pemenue TMHEHHBIX ypaBHEHUH
METOJIOM BapHalyu IMPOU3BOJIBHOM ITOCTOSSHHOW, METOJIOM IIPOU3BEICHUN bepHyrum.

Tema 2. JIuddepennmanbabie ypaBHEHHs BBICIIHX MOpsAakoB. @opmel 3anmucu auddepeH-
[IUAJILHOTO ypaBHEHM N-ro nopsaka. Obmiee u yacTHoe pemienus. [locranoska 3axaun Ko, kpa-
€BOH 3a1auu. MIHTerpupoBaHue METOI0M OHMKEHUS MTOPSIIKA.

Tema 3. JIuneiinsie ogHOpOHBIEC MU depeHIaTbHbIe YpaBHEHH N — ro nopsaka. O6mue
CBOMCTBA PEIICHUN JIMHEHHBIX OTHOPOAHBIX MU(DPepeHIHAIBHBIX YpaBHEHUN N — ro mopsaka. [o-
HATHE (DYHIAMEHTAIbHOW CHUCTEMBl PEIICHWN JIMHEHHOrO0 OJHOPOAHOTO auddepeHInaIbHOro
ypaBHEHUS N — TO MOPSJIKA, €€ MOCTPOCHHE Uil YpaBHEHUUN C MOCTOSHHBIMU KOA(p(UIIUECHTAMH.
XapaKkTepucTU4YeCcKoe ypaBHeHHE. Buj 4acTHBIX perieHuit TMHEHHOT0 0AHOPOIHOTO U depeHIu-
aIbHOrO YpaBHEHHUs N — ro MopsJKa B 32aBUCUMOCTH OT BUJA KOPHEW XapaKTEpUCTUUYECKOTO ypaB-
HEHUS.

Jluneitabie HeoqHOPOIHBIE MU D epeHIaTbHBIE YPABHEHUS N — TO TOPSAKA C TOCTOSHHBIMU
kodpdunuentamu. Teopema o CTpyKType OOIIEro pelieHdsi TaKuX ypaBHeHHHA. Merton moadopa
YaCTHOTO peltieHus (METO/ HeonpeAeNeHHBIX KOd(PPHUIIMEHTOB) A Pa3IMYHbIX CIICIUATbHBIX BU-
JIOB MIPaBOW YaCTH.

Jluneitnble HeompHOpoAHBIE MU depeHIanbHble ypaBHEHUSI BTOPOro nopsaka. MeTton Ba-
pHUAIK IPOU3BOJIBHBIX TOCTOSHHBIX.

Tema 4. Kpaesbie 3a1aun. 3amaun Ha COOCTBEHHBIC 3HAUCHUSI.

Tema 5. Cucrembl 0OBIKHOBEHHBIX IU((epeHINaTbHbIX ypaBHeHHNA. OCHOBHBIE MOHSATHSI.
HopMmanbHble cuctembl TUHEHHBIX OJHOPOIHBIX U HEOJHOPOAHBIX AudepeHInalIbHbIX ypaBHE-
HUll. Pemenne nMMHEHHBIX OTHOPOIHBIX M HEOJHOPOAHBIX CHCTEM OOBIKHOBEHHBIX AH(QepeHIIn-
QJIbHBIX YPAaBHEHUH C MOCTOSIHHBIMU KO3 PUITUCHTAMHU.

Pasznea 2. KoMmiiekcHbI aHAIN3

Tema 1. [lonsTue koMrnekcHoro yncia. [loHsATHEe KOMIUIEKCHOH TI0CKOCTH. MOyib U ap-
TYMEHT KOMIUIEKCHOTO yucia. Tpu Qopmbl 3alucu KOMILIEKCHOrO uucina. [[eficTBus Hax KoM-
IJIEKCHBIMU YK CIIAMHU.

Tema 2. ®DyHKIUSA KOMIIIEKCHOTO nepeMeHHoro. IlpeacraBnenne QyHKIMY KOMIUIEKCHOTO
MEPEMEHHOT0 KaK OTOOpaKeHUs IUIOCKUX MHOKeCTB. OCHOBHBIE 3J€MEHTapHble (YHKIMH KOM-
IIJIEKCHOTO ITIEPEMEHHOI0, OTJINYUTENBHBIE CBOWCTBA HA KOMIUIEKCHOM IIOCKOCTH.

Tema 3. Ilpenen u HenpepbIBHOCTH (PYHKIUU KOMILIEKCHOTO nepeMeHHoro. Auddepennn-
pyemocTtb. YcnoBus Komn - Pumana.

Tema 4. MuTerpan oT GyHKINUN KOMIUIEKCHOTO EPEMEHHOT0. 3aBUCUMOCTb OT IIyTH MHTE-
rpupoBanus. MHTerpainsl oT aHanutuueckux GyHkuuid. Teopembr Ko a1 oqHOCBA3HON 001aCcTH
U 715 cIoXHoro KoHTypa. UnTerpanbHast gopmyna Komm. MHTerpanbHoe npencTaBieHUe Mpou3-
BOJTHOM OT aHAJTUTUYECKON (YyHKIIUHU.

Tema 5. DyHKUHMOHATIBHBIE PSABI, CTETIEHHBIE PAIbI AT (PYHKIUM KOMIUIEKCHOTO Tepe-
MeHHoro. Teopema AGens. Psapr Tetimopa u Jlopana. O61acTh CXOAUMOCTH PSIIOB B KOMIUIEKCHOM
riockoctu. Hymnu u ocoOble TOUKHM aHaIMTUYECKOH (QPYHKINH, UX KiIaccu(uKanus.

Tema 6. Teopus BbIUETOB, OCHOBHAsI TEOPEMA O BbIUETaX. BrIUnciIeHNE BBIYETOB OTHOCH-

TEJIbHO 0COOBIX TOUYEK. BbIuncieHne KOHTYPHBIX HHTETPAJIOB C IOMOIIbIO BHIYETOB.

Tema 7. Omnepanmonnoe ucuncienne. Onpenenenue npeodpazosanus Jlammaca. [lonstue
opuruHaia u n3obpaxenus. CoiictBa npeobpazoBanus Jlamiaca. Tabnuia nzo0pakeHuii 3eMeH-
TapHBIX (PYHKIIHH.

ObpatHoe mnpeoOpasoBanue Jlammaca. ®opmyna Memnuna. PasnoskeHue pannoHaIbHOR
npobu Ha mpocteiimue. OnepaluoHHbIN MeTOA pelieHus quddepeHInaIbHbIX YpaBHEHUH.



3.4. TemaTuka NpakTH4YeCKUX 3aHATHUI MO JUCUHUIIHHE
«InddepeHunaibHble ypaBHEHUS M KOMIIEKCHBIN aHAJIN3)

Ne Tema 3ansaTust

/i

1 HNuTterpupoBanne nuddepeHIHaIbHBIX YpaBHEHUN (1.y.) TIEPBOro MOpsAKa Pa3IundHOro

TUTA.

2 Penienue nMHEHHBIX OAHOPOAHBIX /1.y N-I0 NOPSIIKA C MOCTOSSHHBIMU KO3((UIIEHTaMHU.

3 Metoap! pemieHus: TMHEWHBIX HEOJAHOPOIHBIX 1.y N-TO MOPSAIKA C MOCTOSHHBIMU KO3(-

bunreHTamu.

4 Kpaesbie 3a1aun, 3a1a4i Ha COOCTBEHHBIC 3HAUCHUSI.

5 Perienue HOpMaJIbHBIX CUCTEM [1.Y.

6 KommnekcHble uucna u aeiictBust Hag HUMU. OCHOBHBIE JIeMEHTapHbIE (PYHKIIUH KOM-

TIJIEKCHOM NTEPEMEHHOI.

7 JuddepennmupoBanue u HHTErpupoBaHre (YHKINHA KOMIJICKCHON TePEeMEHHOM.

8 Psiibl B KOoMIIekcHOM 06s1acTu

9 OrnepallnOHHBIA METOJ PELICHUS [1.Y.

4, Y4eOHO-MeTOAMYECKOE U MH(POPMALIMOHHOE o0ecriedeHue
4.1. HopmartuBHble 1o0kyMeHTbI H [OCThI

1. ®roC 15.03.03. «llpuxmamaas wMexanuka».2021. Ilpukaz MwunHoOpHayku Poccum ot
09.08.2021 Ne729.

2. AxageMuuecKuid y4eOHBIN TUIaH 1O HampaBieHUIo moarotoBku: 15.03.03 IlpukiiagHas MexaHu-
ka. [Ipoduins: [IporpaMmmupoBanue u U(ppPOBbIE TEXHOJIOTUHU B TMHAMUKE U IIpouHOcTH. Popma
oOyuenus — ounas. 2023.

3. Marpuna pacnpeaenenus komnereniuit 15.03.03 Ilpuknannas mexanuka (IIporpammupoBanue
1 1 pOBBIE TEXHOJIIOTUH B TUHAMUKE U TpoyHocTH). 2023.

4. Vka3 llpesugenra Poccuiickoit @enepaunn ot 01.12.2016 Ne 642 «Ctpateruun Hay4dHO-
TEXHOJIOrn4eckoro passutus Poccniickoit denepanum».

5. IlIpuxa3z MunuctepctBa oOpa3oBanust 1 Hayku Poccuiickoit ®enepanmu ot 23.08.2017 Ne 816

«O06 yrBepxaenuu Ilopsaka npuMeHEHNs OpraHU3alUsIMU, OCYLIECTBIISIOMUMU 00pa30BaTelb-
HYIO JIeSITeIbHOCTD, IEKTPOHHOIO O0yUYeHHUs, AUCTAHIIMOHHBIX 00pa30BaTEeNbHBIX TEXHOJIOTUI
IIpH peayin3ali 00pa3oBaTeNbHBIX IPOrPaAMM.

4.2. ocHOBHasI JJUTEpaTypa

1. Koran E.A., KykxoBa I'.C. Teopus pyHKIIMI KOMIUIEKCHON NIepeMeHHOI/ YuebHoe mocodue.
M.: MockoBckuii moautex, 2019. 180 c. 100 sk3.

2. byrpos {.C., Hukonsckuit C.M. Bricmas matemaruka. Psipl. @yHKIIMH KOMITIEKCHOTO T1e-
pemenHoro. B 3 tomax. Tom 3. B 2 knurax. kaura 2. YueOHHK IJi1 aKaJeMUYECKOro Oaka-
JlaBpuara. 7-e u3f., crepeoruntoe - M.: M3a-so «O0paiity, 2016. 220 c.

3. 3yokos B.I'., JIsxoBckuii B.A., Mapteinenko A.W., Munocte B.b., [Tymkaps E.A. Kypc ma-
TEeMAaTUKH U1 TEXHUYECKWX BBICIIMX Yy4eOHBIX 3aBefeHui. M.: MI'Y, 2012. 400 »sks.
https://e.lanbook.com/.

4.3. NoNoJTHUTEJIbHAA JIUTEPATYypa

1. TIuckynoB H. C. luddepennmanpHoe u MHTETpaIbHOE UCUUCIEHUS A7 BTY30B. B 2-X To-
Max. M.: UnTerpan - [Ipecc, 2009. 180 k3.


https://e.lanbook.com/

2. Munocues B.b., Mapteinenko A.H., JIaxosckuii B.A., 3yokos B.I'. Kypc Beicuieii marema-
TUKH: YdeOHoe nocooue. Yacte 1.M.: MI'Y, 2007; Yacte 2.M.: MI'1Y, 2007. Yacte 3.
M.: MI'1VY, 2011. 400 sk3. https://e.lanbook.com/.

3. Koran E.A., Xykopa I'.C. Teopust GpyHKIHMIA KOMIUIEKCHON MEPEMEHHOW U ONEPAIIMOHHOE
ucuucienue: yuedHoe nocooue M.: THOPA-M, 2020. 180 c. — (Bricmiee oOpa3oBanue: ba-
KaJlaBpHar).

4. Nemuposud b.I1., Monenos B.I1. Iuddepennnansabie ypaBHeHHS: yueOHOE mocodue. M.
Wzn-Bo «Jlanby, 2019. 280 c.

5. Kpacnos M.JIL.,, Kucenes A.M., Makapenko I'.M. OnepanuonHoe ucuucienue. Teopus
YCTOMYMBOCTH. 3aJa4¥ ¥ IPUMEPHI ¢ MoaApoOHbIMU pemeHusMu M.: U3n-Bo URSS, 2018. -
176 c.

6. Koran E.A. OGsikHOBeHHbIE N PepeHnanbHble YpaBHEHHSI U OTIEPAllMOHHOE UCUHCIICHHUE.
VYuebHoe mocoOue Nmo IUCHHIUIMHE «MaremMaTuka» JJsi CTYJACHTOB BCEX CIEIUATbHOCTEH.
M. 2006. 693 >k3.

7. Koran E.A. O0bikHOBEHHBIE U depeHINaTbHbIC YPABHEHUS U BAPHALIMOHHOE UCUUCIICHUE
B MPWIOKEHUH K pacu€Ty aBTOMOOWJIBHBIX KOHCTPYKIUH. YueOHOe MmocoOue mo IUCIu-
winHe «Marematukay Uil CTyI€HTOB Beex crneunanbHocteil. M.: MAMMU, 2010. 200 k3.
http://lib.mami.ru/lib/content/elektronnyy-katalog. DnekrponHsIii pecypc.

4.4. DJnekTpoHHBIE 00pa3oBaTeIbHbIE PeCypPChI

5. IlpoBeneHue 3aHATHI M aTTECTallMd BO3MOXKHO B JIMCTAHLIMOHHOM (opMmare ¢ MPUMEHEHHUEM
CHCTEMBI JAUCTaHIMOHHOro oOyueHust ynuBepcutera (CJO-LMS) Ha ocHOBe pa3zpaboTaHHBIX
kadenpoii «MareMaTuka» 3JEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB (DOP) mo Bcem pazienam
IIPOrPaMMBI:.

Hassanue DOP

Huddepenumansusie  ypasHe- | https://online.mospolytech.ru/course/view.php?id=4396
HUs

Teopus dynkuit xomriekc- | https://Ims.mospolytech.ru/course/view.php?id=1219
HOM IIEPEMEHHOM U OllepalH-
OHHOE€ UCYHCIICHUE

Pa3paborannbsie DOP BKIIOYAIOT TPEHUPOBOUHBIE U UTOTOBBIE TECTHI.
[Topsimok npoBeneHHs pabOT B IUCTAHLMOHHOM (pOpMaTe YCTaHABIMBAETCS OTJIEIbHBIMU Pacrops-
KEHUSIMH TPOPEKTOPA M0 yueOHOM paboTe U/Uiu LIEHTPOM y4eOHO-METOANYECKOM pabOTHI.

Kaxnpiit ctyaeHT o0ecriedeH MHAMBHUIYaIbHBIM HEOTPAHUUYEHHBIM JJOCTYIIOM K 3JIEKTPOHHOU OMO-

JINMOTEKEC MOCKOBCKOTO ITOJIUTEXA

https://online.mospolytech.ru/course/view.php?id=7621&section=1 .

I/IHTepHCT-pecprBI BKIJIFOHAKOT y‘Ie6H0-MeTO,Z[I/I‘leCI(I/Ie MaTepHrajibl B 3JICKTPOHHOM BHIC, IPCI-

CTaBJIEHHBIC Ha caiiTe mospolytech.ru B paznene: «lleHTp MaremaTiHueckoro oOpa3oBaHMs»

(http://mospolytech.ru/index.php?id=4486,

http://mospolytech.ru/index.php?id=5822);

Ilone3nrie y‘-IC6HO-MCTO,Z[I/I‘-ICCKI/IC u I/IH(i)OpMaLII/IOHHLIe MaTCpHraJibl HPCACTABJICHBI Ha calrTax;
http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

HepequL peCypcoB I/IH(I)OpMaI_II/IOHHO-TCJ’ICKOMM}’HHK&HI/IOHHOIX CCTHU <<I/IHTepHeT» IJI1 OCBOCHUA

IMCHIUTUTAHBL: WWW.matematikalegko.ru>studentu, www.i-exam.ru.



https://e.lanbook.com/
http://lib.mami.ru/lib/content/elektronnyy-katalog
https://lms.mospolytech.ru/course/view.php?id=1219
https://online.mospolytech.ru/course/view.php?id=7621&section=1
http://mospolytech.ru/index.php?id=4486
http://mospolytech.ru/index.php?id=5822
http://exponenta.ru/
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm
http://www.i-exam.ru/

4.5. JIMueH3u0HHOoE U CBOOOHO paclpoCcTpPaHsieMoe IPOrpaMMHoe odecrnievyeHmne

Ne| HammenoBanme | Paspabortumk I[1O | HoctynHocts (mu- | Ccbiika Ha Enunsiii peectp
(mpaBoobaa- LIEH3UOHHOE, CBO- | POCCHICKHUX MpOorpamm s
TEJb) 001HO pacmpo- 9BM u BJ/] (npu nanuuun)
CTpaHIEMOE)
1 [Astra Linux | OOO JIuueH3nOHHOE https://reestr.digital.gov.ru/ree
Common Edition [ "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36
2 | MoitOduc 00O "HOBBIE JIuneH3nOHHOE https://reestr.digital.gov.ru/ree
OBJIAUHBIE str/301558/?sphrase_id=9433
TEXHOJIOT'NN" 75

4.6. CoBpemeHHbIe MpodeccnoHaNbHbIe 0a3bl JaHHBIX U HH(OPMAIIMOHHBIE CTIPABOY-
Hble CUCTEMBI

Ilepeyenn pecypcoB cetu UHTepHET, JOCTYNHBIX 1JIs1 OCBOCHHS TMCHMIIJIMHbBI:

HaumeHoBaHue Ccblika Ha pecypc JlocTynmHoOCTh

NudopMannoHHO-CIPABOYHBIE CHCTEMBbI

Hoctynna B cetn NH-
TepHET 0e3 orpaHuye-
HUH

https://stackoverflow.co

Stack Overflow
m/

HNudopmannonnsie pecypcesl Cetu

Koncybrantllioc http:// www.consultant.ru | JoctymnHo

ITopran ®@enepanbHbIX rocynap-
CTBEHHBIX 00pa3zoBaTeNnbHbIX cTaH- | http://www.fgosvo.ru. JlocTymHO
JTapTOB BBICILIETO 0Opa30BaHUs

JIeKTPOHHO-0MOINOTEYHbIE CHCTEMbI

Jlanb https://e.lanbook.com/ HocrtymnHa B cetn UH-
TepHeT 0e3 orpaHuye-

HHI
IPR Books https://www.iprbookshop | docrynHna B cetn UH-
ru/ TepHeT 0e3 orpaHuye-

302078

Ipodeccnonanbubie 0a3bl JAHHBIX

baza maHHBIX HAYIHOH JIEKTPOH- http://www.elibrary.ru HoctyrHO
HOU OMOIMOTEKN
(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | JoctymHo
OJIUTCEMATHYCCKAasA pe(bepaTI/IBHO-



https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
http://www.consultant.ru/
http://www.elibrary.ru/
http://webofscience.com/

o6ubnuorpaduyeckas u
HayKoMmeTpudeckas (ounbmuomeTpu-
geckasi) 0aza JaHHBIX

5. MaTepua/IbHO-TEXHHYECKOE o0ecnevyeHne TN CIUNINHBI

MarepuaabHO — TeXHHYECKass 0a3a yHHUBEPCUTETa OOCCIICYMBACT MPOBEICHHE BCEX BHJIOB
3aHSATHNA, TPETYCMOTPEHHBIX y4EOHBIM TUIAHOM, M COOTBETCTBYET JCHCTBYIOIIMM CAaHUTAPHBIM U
MIPOTHBOIOYKAPHBIM IIPABUJIAM U HOpMaM.

Kadenpa «MartemaTika» He pacroyiaraetT COOCTBEHHBIM ayJAUTOPHBIM (DOHIOM U HCIIONB3Y-
€T yueOHbIC ayAUTOPUHU U3 00111ero GoHIa YHUBEPCUTETA.

[Tpu HEOOXOMUMOCTH ISl TIPOBEACHUS WHTCPAKTUBHBIX MPAKTUYECKUX 3aHATUN HCIOIB3Y-
IOTCSI KOMITBIOTEPHBIC KJIACChl YHHBEPCHTETA.

6. MeTroauyeckne peKOMeH AU

6.1. MeToanuyeckue peKOMEHIAIUM IJIS MPeNnoaaBaTeIs
M0 OPraHu3anuu 00y4eHust

[Tpexne Bcero, cienyer oOpaTuTh BHUMaHHUE CTYIEHTOB Ha TO, YTO IPAKTUYECKU BECh U3Y-
yaeMblii UMU MaTepuall SIBJISIETCS JUIsl HUX HOBBIM, HE U3Yy4aBLIMMCS B IPOrpaMMe CpEIHEN IIKOJIBI.
OnHako oH He TpeOyeT Kakoi-1100 crenuaaIbHOM (JOMOJHUTEIbHOM) TOATOTOBKH U BIIOJHE MOXKET
OBITh YCIICIIHO M3YYEH, €CIU CTYIEHTHI OyIyT MOcemarh 3aHsATHS, CBOEBPEMEHHO BBINOJHSATH J10-
MalllHUE 331aHUs U T0JIb30BATHCS (IPU HEOOXOIUMOCTH) CUCTEMOM IJIAHOBBIX KOHCYJIbTAlUN B Te-
YeHHe KaxIoro cemectpa. Bomenmue B Kypc auddepeHnnanbHbIX ypaBHEHUN Pa3Ieibl IBISIOTCS
KJIACCUYECKUMH, B TO K€ BPEMs OHM MPAKTUUYECKU OPUEHTHPOBAHBI, TAK KaK UMEIOT LIMPOKOE pac-
IIPOCTPAHEHUE AJIsl PELLIEHUS Pa3HOrO PoJia 3a7ad BHYTPH CaMOM MaTeMaTUKH U MPUKIAIHBIX 3a/auy.
Hx ocBOEHHE OMOXKET CTYIEHTaM JIOTHUECKHA BEPHO, apIYMEHTUPOBAHO U SICHO CTPOUTh YCTHYIO U
MIMCBMEHHYIO pe€4Yb, YCIEIIHO NMPUMEHSATh HAKOIUIEHHBbIE 3HAHMS JUISl PELIEHUs, MPEeXae BCEro,
CTaHJAPTHBIX 33Ja4 B IpoecCHOHANbHON chepe NesITeTbHOCTH.

HeobOxonuMo ¢ camoro Hayana 3aHATUN PEKOMEH/I0BaTh CTYI€HTaM OCHOBHYIO U JIOTIOJIHU-
TEJIBHYIO JTUTEPATYpPY, @ B KOHIIE CEMECTPA JaTh CIIUCOK BOIPOCOB ULl IOATOTOBKH K 3K3aMEHY.

Ha nepBoMm 3aHsATHHN 1O JUCHUILIMHE 00s13aTENIbHO MPOMH(POPMUPOBATH CTYJIEHTOB O BHUJIE U
(dbopme MpoMeKYTOUHOM aTTeCTallUu MO TUCIMILIMHE, CpOKaX e€ MPOBEIeHUs, YCIOBHX JOMYyCKa K
MIPOMEXKYTOUHOM aTTecTaly, IPUMEHIEMBbIX BHIaX MPOMEKYTOYHOI'O KOHTPOJISL.

W3noxeHne TEOPETUYECKOTr0 MarepHala JIOJKHO CONPOBOXKIATHCS HIUIFOCTPATUBHBIMU
IpUMepaMu, TIIATEIbHO OTOOpaHHBIMU IpenoAaBaTesieM TaK, YTOObl TEXHUYECKHE TPYIHOCTU U
BBIKJIA/IKM IIPU PELICHUM 3aJja4l HE OTBJIEKAIM OT IJIaBHOTO: OCMBICIICHUS MJIEU U CYTH IIPUMEHsIe-
MBIX MeT0/10B. ClieflyeT Bcerza yKa3blBaTh MPUMEPHI MPAKTUYECKOTO MPUMEHEHHUS] PACCMOTPEHHBIX
Ha 3aHATUAX YPAaBHEHUH U (GOPMYIL.

[TpakTHyeckue 3aHATUS JOJKHBI OBITh OpPraHM30BaHbl MPENOJaBaTEIeM TaKUM O0pa3oM,
4TOOBI OCTABAJIOCh BpeMsl Ha MEPUOJUYECKOE BBHINOJIHEHHE CTYAEHTaMH HeOOJBIION camMoCTOs-
TeIbHOU padOThl B ayAUTOPHH JIJISl IPOBEPKH YCBOCHHS M3JI0KEHHOTO MaTepuaa.

[TpenonaBaTenb, BeAyIUi MPAKTUIECKUE 3aHATHUS, JOJDKEH COIJIaCOBBIBATh YU€OHO — TeMa-
TUYECKUH MJIaH 3aHATUH C JIEKTOPOM, UCIIOJIb30BATh EAUHYIO0 CUCTEMY 0003HAYEHHI.

[TpenonaBatemnto ciemayeT 10OMBATHCS CUCTEMATUYECKON HENpephIBHON pabOThl CTYJEHTOB
B TEUEHHUE CEMECTPa, HEOOXOIMMO BBISBIISTH CHIIBHBIX CTYACHTOB U MPUBJEKATh UX K HAy4YHOU pa-
00Te, K y4acTHIO B Pa3HOT0 pojia OJIMMIIHNA/IaX U KOHKYpcax.

CTyneHT JOKEH OIIYIIaTh 3aMHTEPECOBAHHOCTH MPENO01aBaTeisl B JOCTHKEHUHN KOHEYHOTO
pe3yibTara: B MPHUOOPETEHNH O0Yy4aroIMMUCS MPOYHBIX 3HAHWN, YMEHHM M BIIaJ€HUS HAKOIJICH-
HOM nH(popManme 11 pereHus 3aad B podeccuoOHAIBbHOM 1eATeIbHOCTH.
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6.1.1. Odpa3oBaTe/bHbIE TEXHOJIOTHH

[IpoBenenue 3aHsATHII U aTTeCTallMid BO3MOXKHO B JIMCTAaHIIMOHHOM (hopMare ¢ MPUMEHEHUEM CHU-
CTeMBbI JucTaHIMoHHOTro 00y4yenus ynusepcuteta (CLO-LMS) Ha ocHOBe pazpaboTaHHOTO
kadeapor «MareMaTrukay 3JIEKTPOHHOTO oOpa3oBareiabHOTO pecypca (DOP) mo Bcem pazaenam
IIpOrpaMMsl (cM. 11. 4.4).

[Topsimox mpoBeneHUs: pabOT B AMCTAHIIMOHHOM (hopMare yCTaHaBIUBAETCS OTIEIbHBIMU
pacTopsHKCHHUSIMH IIPOPEKTOPa MO yIeOHOU paboTe U/ MU IIEHTPOM Y4eOHO-METOINIECKOM PabOTHI.

6.2. MeToauueckue yKa3aHus JJisl 00y4alOIMXCS M0 OCBOEHUID
JUCIUTLTHHBI

Pa3nen: o0bikHOBeHHBbIe TU( PepeHINATbHbIC YPABHEHHUS

N3zyuenne nudgepeHIualbHbIX ypaBHEHUH HMeEET BaKHEillee 3HaueHUEe B MaTeMaThye-
CKOW TOATOTOBKE MHXKeHepa. OObBACHSAETCS 3TO TeM, 4To auddepeHraIbHble ypaBHEHUS MPe-
CTaBIISIOT OO0 MaTeMaTHYECKUE MOJIENIH CaMbIX Pa3HOOOpa3HBIX MPOLIECCOB U SIBICHHUM, TaK Kak
UX PEUICHUs MO3BOJIIOT OMKMCATh JBOJIIOLUIO0 M3y4aeMOro IPOLEcca, XapaKTep MPOUCXOASIIUX C
MaTepHabHON CHCTEMON U3MEHEHUH B 3aBUCUMOCTHU OT MIEPBOHAYATILHOI'O COCTOSIHUSI CUCTEMBI.
OTnuuuTeNbEHOE CBOMCTBO MU(GEpeHIINATbHBIX YPAaBHEHHIH COCTOUT B TOM, YTO NPU UX UHTETPH-
POBaHUU OOBIYHO IOJy4YaeTcsi OECUNCICEHHOE MHOXKECTBO pemieHuil. [l ypaBHEHMs epBOro Imo-
ps/IKa 5TO MHOKECTBO OTHCHIBACTCS OJTHOW MPOU3BOIIBHON MOCTOSSHHON. UTOOBI BBIIEINTH U3 Oec-
KOHEYHOI'0 MHOKECTBA PELICHUH TO, KOTOPOE ONUCHhIBAET UMEHHO JAHHBIA Ipolecc, He00X0IUMO
3a7aTh JAOIOJIHUTENbHYIO HHPOPMAIHIO, HAIIPUMEp, 3HaTh Ha4allbHOE COCTOSIHME Ipouecca. Takoe
JIONOJTHUTEIbHOE YCIIOBHE HA3bIBAETCS HAYAJIbHBIM YCIIOBUEM.

3amaua MHTETpUpPOBaHUS MU PEPEHINATHPHOTO YPAaBHEHHUS TIEPBOTO TMOPSIKa COBMECTHO C
HayaJbHbBIM YCJIOBHEM Ha3bIBaeTCs HAUaJIbHOM 3a1aueil niu 3agaueil Komm.

Jns nuddepeHnnanbHbIX ypaBHEHUH IEPBOTO MOPSAIKA CIIEAYET pa3inuyarh o0iiee, 9acTHOE
1 0co0oe pelIeHus, a Takxke OO, YaCTHBIN U 0COOBIM HHTETPaIbI.

[Tpu MHTErpHpOBAaHUM ypaBHEHUH MEPBOro MOPSAAKA HAIO0 MPEXKIE BCErO ONPEAETUTh THUIl
ypaBHEHHUs, a 3aTeM YK€ MPUMEHUTh TOT WJIM MHOM MeTo[ pemeHus. Hano o6s3aTeabHO OCBOUTH
MpoLEAYypY NPUBEIACHUS YPAaBHEHUS MIEPBOT0 MOPSAKA K YPAaBHEHHUIO C pa3/eIEHHbBIMU IIEPEMEHH bl-
MU, TaK KaK UIMEHHO TaKH€ YPAaBHEHUS MOKHO HEIIOCPEICTBEHHO HHTETPUPOBATH.

Jns nuddepennmanbHbIX ypaBHEHUHM N — roO Mopsiika 00s3aTeNbHO 3HaTh IOCTAHOBKY 3a/1a-
yn Komu, kpaeBoif 3a1auu, 3a1a4i Ha COOCTBEHHBIE 3HAUCHMS.

B teme, nocsiieHHoN TMHEHHBIM U} PepeHInaIbHBIM YpaBHEHUSAM N — ro MopsiiKa, HaJlo
3HaTh TEOPEMBI O CTPYKTYpPE OOLIEro pelieHus: OJHOPOJIHBIX U HEOJHOPOIHBIX YPABHEHUH, TaK KaK
OHHM YKa3bIBaIOT IyTh OCTPOEHUs 0011ero pemenus. O6paTuTh BHUMaHUE Ha TO, YTO PELICHUE JIH-
HEHHBIX OJHOPOAHBIX AU (EepeHIHANBHBIX YPAaBHEHUH N — ro mopsjaka ¢ MOCTOSSHHBIMH KO3 Qu-
LMEHTaMH He TpeOyeT NHTErpUPOBAHNUS, a CBOAUTCS K YUCTO ajaredpanyeckoil mpobdieme Haxoxe-
HUSI KOPHEW COOTBETCTBYIOLIETO XapaKTEPUCTUUECKOTO ypaBHeHUs. Hano 3HaTh B 4acTHBIX pe-
IIEHUH JIMHEWHBIX OJHOPOIHBIX MU((depeHIINaTbHbIX YPaBHEHUNH N — IO MOpsiiKa C MOCTOSHHBIMU
KO3 pHIMEHTaMU B 3aBUCIMOCTH OT BUJa KOPHEH XapaKTePHUCTUUECKOTO YPABHEHUSI.

Hazno 4eTko ysaCHUTH alrOPUTM MOCTPOEHUS YACTHBIX PEUICHUM JTMHEHHBIX HEOJIHOPOIHBIX
mudQepeHIMaTbHBIX YPaBHEHHH METOI0M 110100pa (METOA0M HEOolpeaesIeHHbIX K03 (OUIIMEHTOB),
o0paTuB BHUMaHHE Ha TO, YTO B 3TOM CJIy4ae BU] YAaCTHBIX PEHICHUH HEOJHOPOAHOIO ypaBHEHHUS
COOTBETCTBYET 110 CTPYKTYpPE 3aJaHHOU NpaBOM YaCTH.

Pa3znesn: koMILIEKCHBIN aHAJIN3

B stom pas3aciic, npexkaec BCCro, HaaAo0 MOHATb, YTO KOMIIJICKCHOC YHCJIO ABUJIOCH PAaCHINPC-
HUEM ITIOHATHA )IeflCTBHTeHLHI)IX YUCCII, 3HATH ONPEACICHUC U TPU (I)OpMI)I 3allMCu KOMIIJIEKCHOI'O
qucia, rcOMCTPUUYCCKYIO HHTCPIIPETALIUIO KOMIIJICKCHOTO YUCJIa 1 B3AMMHO-O0JHO3HAYHOC COOTBCT-
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CTBUE MEXKJY MHOKECTBOM KOMIUIEKCHBIX YHCENT U MHOXKECTBOM TOUYEK KOMIUIEKCHOW IMJIOCKOCTH.
KowmrmuiekcHbie unciia MOKHO M300pakaTh € IIOMOIIBIO BEKTOPOB HA KOMIUIEKCHOM TI0CKOCTH. 10-
3TOMY OIE€palMH CII0KEHUS U BBIYUTaHUSI KOMIUIEKCHBIX YHCEN MOT'YT OBITh CBE/IEHBI K ONIEPALIUAM
CJIOKECHHSI ¥ BBIYUTAHUS COOTBETCTBYIOIUX BEKTOPOB.

Hano 3Hath 1 yMeTh BBINOIHATH ONEPALMUA YMHOXEHUS, IE€JICHUS, BO3BEACHUS B MOJIOKHU-
TEJIbHYIO CTENEHb KOMILIEKCHBIX YHMCEJ, 3alIMCAHHBIX B TPUTOHOMETPUUYECKON (opMe, U3BICUEHUS
KOpHsI N-O1 CTENEHH U3 KOMIUIEKCHOI'O YHCIA.

OOpaTuTh BHUMaHHE HA TO, YTO MHOXECTBO KOMIUICKCHBIX YUCEIl SBJIAETCS 3aMKHYTBIM, TO
ecTb Jito0as anreOpanyeckas ornepanus Haj KOMILUICKCHBIMU YHCIaMU HE BBIBOJIUT 3a MpeEAeibl 00-
JIACTH KOMILJIEKCHBIX YHCEIL.

BaxxHO OCMBICIUTE MOHATHE (PYHKIIMH KOMIUIEKCHON NMEePeMEHHON KaK OTOOpaXXeHHUs TI0C-
KHX MHOXXECTB (MHOKECTBAa 3HAUEHHH KOMIUIEKCHOTO apryMeHTa Ha MHOXKECTBO 3HAauY€HUH (QyHK-
UH). JTa TEOMETPUUECKasi TPAKTOBKA B 3HAYUTEILHO Mepe orpenenseT 3)(HeKTUBHOCTh METOI0B
TeopUH (PYHKIMH KOMIUIEKCHOW NEPEeMEHHOH, TaKk KaK OKa3bIBAETCS, YTO BO MHOTHUX CIIydasxX IpH
pelIeHny 3a1a4 i1 00yacTeil cioxkHor Gopmbl (Hanpumep, TpoduiIb Kpblila caMoJieTa, OTBEPCTHE
HEKPYroBOi (OpPMBI U T.II.) MOXKHO OTOOPA3UTh 3aJaHHYIO OOJIACTh CIIOKHOTO O4YepTaHHs Ha 00-
JacTh NMPOCTOi GopMbl (Hampumep, Ha €AUHUYHBIN KPYT), 711 KOTOPOM COOTBETCTBYIOIIAs 3a/1a4ya
WIM YK€ PEILEHa, WU PELICHUE HaXOIUTCS TOCTATOYHO IIPOCTO.

Hano ycBouts, 4to He Besikasi GyHKIMS KOMIUIEKCHOW MEpeMeHHOH siBisiercst auddepeHin-
pyeMoii, HO eClIM AJIsl Hee BBIIOJIHIITCS HE00X0IMMOE M JJOCTaTO4HOe yciaoBus auddepeHuupye-
Moctu (ycnosust Komu — Pumana), To oHa 001a1aeT psoM 3aMedaTeIIbHBIX CBOMCTB.

Hanpumep, BennuuHa UHTErpaia OT aHAIMTUYECKON (PYHKIMHM HE 3aBUCUT OT (OPMBI IIyTH
MHTETPUPOBAHUs, & OINpPEAEISeTCs JUIIb €ro HayalbHOM M KOHEYHOM TOYKaMH, MHTErpal 1o 3a-
MKHYTOMY KOHTYpY OT aHAJIMTUYECKOW (DYHKIIMU PABEH HYIIO.

Hano 3Hath neHTpanbpHylo (HOpMyny TEOPUH aHATUTHYECKHX (DYHKIHMHA — WHTETPATbHYIO
¢dopmyny Komu (oHa mo3BosiseT HaXOAUTh 3HAYEHUS aHAIUTUYECKOM (YHKLMHU B 1000 BHYTpEH-
HEll TouKe AByMepHOU obnacTu mo e€ 3HaueHusiM Ha rpanuie C. Tem caMbIM, 10 CyIIECTBY, TOHH-
KAETCsl pa3MEPHOCThb pelaeMoH 3a/1a4k) U YMETh IPUMEHATh €€ U OCHOBHYIO TEOPEMY O BBIYETAX K
BBIUHCJICHUIO KOHTYPHBIX HHTEIPaJIOB.

[Tpu u3yueHUM onepanoHHOrO UCUUCIIEHUS HAJ0 MIOHATh €70 OCHOBHYIO MJIEI0: IEPEXO OT
NecTBUM HaJ (QYHKIUSAMH JE€HCTBUTENILHON MEPEeMEHHON - OPUTHMHAJIOB K 0oJjiee MPOCTHIM JIEi-
CTBMSIM HaJ M300pakeHHsIMM 3TuX QyHKiuil. Hano 3Hath cBoiicTBa mpeoOpa3zoBanus Jlamiaca, a
JUIS BBIMOJIHEHUsI oOpaTHOro npeoOpa3oBaHus Jlammaca oCBOUTH MPOLEAYpPY Pa3iokKEHHUsS paruo-
HaJIbHBIX JIpo0ei Ha MpocTenIIne.

OTMeTHM B 3aKJIIOUYEHHUE, YTO YCIENIHOE M3yYeHHUE JUCLUIUIMHBI, TpHoOpeTeHne HeoOxo-
JMMBIX KOMIETEHIMH, YMEHUI U HaBBIKOB BJIAJICHHUSI MaTEMaTUYECKUM allnapaToM TpeOyeT OT CTy-
JIEHTOB OOJIBILION CaMOCTOATENbHONU paboThl. OOpaTuTe BHUMAaHKE, YTO KOJUYECTBO YacoB, OTBO-
JMMBIX Ha CaMOCTOSITEIbHYIO paboTy B COOTBETCTBHM C y4eOHBIM IJIAHOM, PAaBHO WM, KaK IpaBH-
710, 60JIbIIIE YAaCOB, OTBOAMMBIX Ha BCE BU/Ibl ayIUTOPHBIX 3aHITUH.

7. ®DOHJ OLIEeHOYHBbIX CPEACTB

®DoH/T OLIEHOYHBIX CPEACTB TpeacTaBieH B [Ipunoxkenun 2 kK paboueit mporpaMme U BKITIOYAET pas-
JETIBI:

1. MeToapl KOHTPOJIS U OTICHUBAHUS PE3YJIHTATOB O0yUCHHUS.

2. lllkana u KpUTEpUH OLICHUBAHUS PE3YJIHTaTOB O0yUCHHUS.

3. OueHOYHBIE CPENICTBA.

3.1. Tekymuii KOHTPOJIb.

3.2. [IpoMexxyTouHast arTecTanus.
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CTpykKTypa u coaep:KaHue TUCIUNIUHBI

«AnddepeHunaibHble YPABHCHHUS M KOMILVIEKCHBIA AHAJIHU3)

HamnpaBnenue moaroroBku
15.03.03 «IIpuxaagHasi MeXaHUKAa»

[Tpodunp

Ilpunoostcenue 1

«IIporpammupoBanne U nu¢poBble TEXHOJOTHN B ITMHAMHUKE U MPOYHOCTH»

bakamasp

(Ounas popma oOyueHwUs)

['ox Habopa 2023/2024

Buabl yueOHoii padoThl,

. DopMbI
& | = S| BK/IIOYAE CAMOCTOATENLHYIO Buabl caMocTosSITeIbHON PadoThI aTI; e
S| 58 aboTy CTY/ICHTOB TYJAEHTOB -
Paznen | 2 p yeryn ’ Cryn cTaluu
5 |8 = M TPY/I0E€MKOCTh B Yyacax
n/n R CP | KC
J | II/C | JIa6 C P K.P. | K.IIL. | PT'P | Pegepar | K/p | 9 | 3
Tperuii cemecTp
Pa3znen 1. O0bikHOBeHHBIE TU(depeH-
HHAJTbHbIE YPABHEHUS
Beenenne. Jluddepenunanbupie ypaBHe-
HUsI TIEPBOTO mopsiaka. Beenenue. 3amauu,
NpUBOJSIINE K AU PEepeHINATBLHBIM ypaB-
31 | HEHHMAM MEPBOTO MOPSIKA. OCHOBHBIE TIO- 3 1 9 4 +

HATHS OOBIKHOBEHHBIX auddepeHnnannb-
HBbIX ypaBHEHHUH nepsoro nopsaka. [Tocra-
HoBKa 3amaun Komm. Teopema cyiiecTBo-
BaHWSI U €AWMHCTBEHHOCTH perieHus. O0-
[Iee ¥ YaCTHOE PEIICHUs, OOIIMH U YacT-
HBIA UHTETpalibl. ['€OMETPUYECKUN CMBICIT




0011ero UHTETpaa.
Brinaua 3aganuii PI’P Ne 1 no 0.y.

3.2

VYpaBHEHHsI C pa3ICISIONIMMHUCS TIEPEMEH-
HBIMH, OJHOPOJAHBIC MU epeHIATbHBIC
yYpaBHEHHSI, yPABHEHUS B MOJHBIX Jaudde-
peHImanax

3.3

JIuHeitHple A.y. IepBOro MoOpsiiKa U ypas-
HeHust bepHymm. Pemenue JNMHEHHBIX
YpaBHEHUH METOJOM  Bapualuud IIPOu3-
BOJIbHOW TOCTOSIHHOM, METOJIOM IpPOU3BE-
neHuii bepuymnu.

3.4

JuddepeHnmanbapie ypaBHEHUS BBICIINX
nopsiakoB. Popmel 3anucu auddepeHu-
aIbHOTO ypaBHEHHUs N-ro nopsaka. OOuiee
U 4JacTHoe peuieHud. [locTtaHoBka 3amaum
Komm, kpaeBoit 3amaun. MHTErpHipoBanue
METOJIOM ITOHMKEHHUSI TOPSAIKA.

3.5

Jluneitnble onHOpoAHbIE MU depeHIaNb-
Hble ypaBHEHHs N — ro mopsnaka. O6mue
CBOIWCTBA PEUICHUH JIMHEHHBIX OIHOPOJI-
HbIX Au(depeHInanbHbIX ypaBHEHHH N —
ro nopsaka. ITonstue ¢yHnameHTanbHON
CUCTEMBI pellleHui. Buj wacTHbIX permie-
HUN JMHEWHOro oaHopoaHoro nuddepen-
LIMAJIBHOTO YPABHEHMsI B 3aBUCUMOCTH OT
BUJa KOpPHEW XapaKTepUCTHUECKOIO ypaB-
HEHUS.

3.6

Jluneitnple HeoAHOpOJHBIE AUpPepeHn-
aJIbHBIE YpaBHEHUs BTOPOTo mopsjka. Teo-
peMa o cTpykType oOmiero pemeHus Me-
TOJl BapHallid TPOU3BOJIBHBIX MOCTOSH-
HBIX.

3.7

Jluneitaple HeomHOpOAHBIE auddepeHiu-
aJbHBIC YpaBHEHHs N — TO MOpPsIKa C TO-
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cTostHHBIMU Ko3(durnmentamu. Teopema o
CTPYKType OOIIEro pemieHus TaKhX ypaB-
HeHui. MeToa moadopa 4acTHOTO pelIeHUs
JUISL pa3JIMYHBbIX CIIEUUATBHBIX BHJIOB Ipa-
BOI 4acTH.

3.8

Kpaesbie 3a1aun. 3anaum Ha COOCTBEHHBIE
3HAYCHUSI.

3.9

Cucrembl OOBIKHOBEHHBIX AHpdepeHn-
albHBIX ypaBHEHUU. OCHOBHBIC TOHATHUS.
Pemienne HOpMabHBIX CUCTEM JMHEWHBIX
OJIHOPOJIHBIX M HEOJHOPOAHBIX YpaBHEHUIN
C TIOCTOSITHHBIMU KOX(PUITMCHTAMH.

3.10

KonTposibHoe TecTHpoBaHue 1o aAud.
YPABHEHHUAM

10

3.11

Paznen 2. Teopus pynkumii kom-
IUIEKCHOI TepeMeHHOM U onepauuoHHoe
HCYHCJIEHHE.

@yHKIHA KOMIUIEKCHOTO IEPEMEHHOIO.
[IpencraBinenne (QYHKIUHM KOMIIJIEKCHOTO
MEPEMEHHOTO KaK OTOOpa)K€HUs TUIOCKHUX
MHOXeCTB.  OCHOBHBIE  3JIEMEHTApPHBIE
GYHKIMM ~ KOMIUIEKCHOTO TI€PEMEHHOTO,
OTJIMYUTENLHBIC CBOMCTBA HA KOMIUICKCHOM
IJIOCKOCTH

Boiiaua sapanmnid PIT’P Ne 2 no ¢ynxuyu-
AM KOMRNJIEKCHOIL RePeMEHHOIL.

11

3.12

[Ipenen u HenmpepbIBHOCTH (YHKLIUU KOM-
TIeKCHOro nepeMmenHoro. luddepenunpy-
emoctb. YcioBus Komu - Pumana.

12

3.13

WuTerpan or pyHKIMH KOMIUIEKCHOTO Tie-
pemeHHoro. MHTerpasisl OT aHaTUTHYECKHUX
¢yukuii. Teopembl Komm st onHOCBS3-
HOW 005acTh M JJsl CIOXKHOTO KOHTYpA.
WNurterpanbnas  ¢opmyna Komm. HWHre-

13
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rpajibHOE TIPEJICTaBICHUE MTPOU3BOTHON OT
AHAJTUTHYECKON (DYHKIIHH.

3.14

OYHKIHOHAIbHBIE PSI/IbI, CTETICHHBIE PSJIbI
Uit (YHKIIUU KOMITJIEKCHOTO TEPEMEHHO-
ro. Teopema AGens. Paner Teiinopa u Jlo-
pana. O0JIacTh CXOIUMOCTH PSIIOB B KOM-
IJICKCHOM TIockocTH. Hynmu m ocoObie
TOYKHM aHAJTUTHYECKON (DYHKIMHU, UX KIIac-
cudukanus.

14

3.15

Teopus BBIYETOB, OCHOBHAsI TEOpPEMA O BbI-
yeTax. BeluncieHue BbIYETOB OTHOCUTEIIb-
HO 0cCOOBIX TOueK. BbluncieHue KOHTYp-
HBIX HHTErPAJIOB C IOMOIIBIO BBIUETOB.

15

3.16

OnepanroHHOE NCUYHCIICHHE.

Omnpenenenue mnpeodbpasosanus Jlammnaca.
[lonartne opurmHama © U300pAKEHHUS.
CgoiicTBa npeobpazoBanus Jlamnaca. Tab-
auna u300pakeHUi 3JIeMEeHTapHbIX (YHK-
UH.

16

3.17

O6parnoe npeoOpazoBanue Jlamiaca. Pa3-
JOXKEHUE PpalMOHAIBHOM Ipodu Ha mpo-
creifmune. OnepalmoHHbII METO/ pelIeHus
T epeHIMaIbHbIX YPaBHEHUH.

17

3.18

KOHTpOJ’lLHOQ TECTUPOBAHUE 110 KOM-
MNJEKCHOMY aHAJIU3Y

18

(Dopma ammecmauuu

19-
21

Bcero yacoB mo jucuMIInHe
B TpeTheM ceMecTpe.

18

18

72

PI'P

KOH

Tp.
pao.
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[Tpunoxxenue 2

®OH/I OHEHOYHbBIX CPEJICTB
MO JUCHMILINHE

«InddepenuuajbHbie YpABHEHUS M KOMILICKCHBIN aHAJIN3)

Hanpasnenue noarorosku: 15.03.03 «Ilpuknaanas MexaHHKay.
[Tpoduns: «[IporpamMmmupoBanue U nUppPOBBIC TEXHOIOTUH B JMHAMHUKE U IPOYHOCTH.
®opma o0yyeHus: ouHasl.

Kadenpa: «Maremarrkay

1. MeToabl KOHTPOJISI U OLEHUBAHUS Pe3yJIbTATOB 00yYeHUsI
JIJ1s1 KOHTPOJIS YCIIEBAEMOCTH U Ka4eCTBa OCBOCHMSI TMCLUIUIMHBI HACTOSILEN IPOrpaMMOii
[IPEyCMOTPEHBI CIIEAYIOIINE BUbI KOHTPOJIS:
- KOHTPOJIb TEKYLIEH ycrieBaeMOoCTH (TEKYLIUIl KOHTPOJIb);
- IPOMEKYTOYHAs aTTecTanus (3K3aMeH).

2. llIkana u KpuTEpUM OLIEHMBAHUSA Pe3YJIbTATOB 00y4YeHH s

dopmMa NPOMEKYTOYHOM ATTECTANMM: IK3aMeH

[TpomexxyrouHas arrectanust oOydaromuxcs B popMe dK3aMeHa MPOBOAUTCS 10 pe3yJibTa-
TaM BBITMIOJHEHHS BCEX BHUJIOB y4eOHON palOTHI, IPEIyCMOTPEHHBIX YU€OHBIM IJIAHOM IO JTaHHOM
JTUCHUTUINHE, TIPU 3TOM YYHUTBIBAIOTCS PE3YJIbTaThl TEKYIIETO KOHTPOJS YCIEBAEMOCTH B TEUCHUE
cemectpa. OlleHKa CTENeHU JOCTIKEHUS 00yJaloIUMUCS TUTAHUPYEMBIX Pe3yJIbTaTOB 00YUESHHS 110
JTUCIUTIIMHE MPOBOAUTCS MPEogaBaTeIeM, BEIYIIUM 3aHIATHS 110 JUCIMUILUIMHE METOJIOM IKCIIEPT-
HOM oneHkH. [To uToram mMpoMexKyTouHOM aTTeCTallly MO JAUCHUIUIMHE BBICTABIISETCS OLIEHKA «OT-
JIMYHOY, «XOPOILI0Y», «YAOBIETBOPUTEIHHO» UIH «HEYTOBIETBOPUTEIHHOY.

Ixana oueHuBaHUA Onucanue

BrimonHeHs! Bce 00s3aTesIbHbIE YCJIOBHSI NMOATOTOBKHM CTYy-
JAeHTa K NPOMEKYTOYHOH aTTecTalMu, IPeIyCMOTPEHHBIE
IporpaMMoi JuciuIuInHbel. CTyIeHT IEMOHCTPUPYET COOTBET-
CTBUE 3HAHUH, yMEHUH, HABBIKOB MTOKA3aTeNsIM, IPUBEJACHHBIM B
OtnnuHO TabIUIax, OepupyeT NPUOOPETEHHBIMU 3HAHUSAMH, YMEHUSIMH,
HaBbIKaMU, MPUMEHSET UX B CUTYAI[USAX MOBBIIIEHHON CIOXKHO-
ctu. [Ipr 3TOM MOTYT OBITH JJOMYIIIEHBI HE3HAUUTEIbHbIE OLINO-
KW, HETOYHOCTH, 3aTPYAHEHMs IPU NIEPEHOCE 3HAHUN U YMEHUMN
Ha HOBbIE, HECTAHAAPTHBIE 3aJJa4H.

BrimonHeHs! Bce 00si3aTesIbHbIE YCJI0BHSI MOATOTOBKHM CTYy-
AEGHTA K INPOMEKYTOYHOH aTTeCTALMH, NPEITyCMOTPEHHBIE
IporpaMMoil JuciuIuinHbel. CTyIeHT NEMOHCTPUPYET COOTBET-
CTBHE 3HAHUH, YMEHUI, HABBIKOB ITOKA3aTENSIM, [IPUBEICHHBIM B
TabIUIax, ONepupyeT NPUOOPETEHHBIMU 3HAHUSAMH, YMEHHUIMH,
HaBbIKaMH. B TO ke BpeMs INpu OTBETE JOIYCKAET HECyIle-
CTBEHHBIEC IIOTPEIIHOCTH, 3aJayd pelIaeT C HEeNo4YeTaMHu, HE
BIIUSIIOLUIMMH Ha OOLIUI X0/ pelIeHusl.

Xoporo




BrimonHeHs! Bce 00si3aTesIbHbIE YCJI0BHSI NMOATOTOBKHM CTYy-
JAeHTa K INPOMEKYTOYHOM aTTeCTAllMH, IPEIyCMOTPEHHBIC
nporpaMMoil quciuIuinHbel. CTyIeHT IEMOHCTPUPYET COOTBET-
CTBUE 3HAHUM, YMEHUH, HABBIKOB [T0OKA3aTENsIM, IPUBEACHHBIM B
TabIUIax, ONepUPYyeT MPUOOPETEHHBIMU 3HAHUSAMH, YMEHHUSIMH,

VY 10BIETBOPUTEIIBHO HaBblkaMu. Ho mokasbiBaeT HernyOOKue 3HaHUs, P OTBETE HE
JIOMyCcKaeT rpyObIX OIMOOK WM IPOTHBOPEYHA, OJHAKO B
(GopMyIMpPOBaHUU OTBETa OTCYTCTBYET AOJDKHAs CBA3b MEXIY
AQHAJIN30M, apryMEHTAlel U BbIBOJIAaMH, B PEILIEHUU 33a7a4 MO-
I'YT COAEp>KaThCs IpyOble omMOKU. /i MosyueHus paBUIIbHO-
ro OTBETa TPEOYIOTCS YTOUHSIONINE BOTIPOCH.
He BbinonHEeHb! 00513aTe/IbHBIE YCJI0BHS MOATOTOBKH CTY/1€H-
Ta K NPOMEKYTOYHOH aTTeCTalliH, NPEAYCMOTPEHHBIE IIPO-
rpammont qucuuniausel, MW crygeHT neMOHCTpUpyeT Hemodl-
HOE COOTBETCTBHME 3HAHUM, YMEHMM, HABBIKOB IPUBEICHHBIM B
HeynosnersopurenbHo
TabynLax, AOMYCKAIOTCS 3HAUUTEIbHbIE OMIMOKH, MPOSBISETCS
OTCYTCTBHE 3HaHWI, YMEHHI, HaBBIKOB IO POy IOKa3aTelew,
CTYJEHT UCHBITHIBAET 3HAYUTEJbHbIE 3aTPYAHEHUS IPU OINEpU-
POBAaHMM 3HAHUAMHU U YMEHUSMHU.
3. OnleHOYHBIE CPeACTBA
HaumenoBanue [IpencraBnenue one-
Ne Kparkas xapakTepucTrKa OLIEHOYHOTO
[y | OUeHOUHOro cpen- cpesicTea HOYHOT'O CPEACTBA B
CTBa DdOC
1 Konrponbnas (ca- | CpenctBo npoBepku yMmeHuil npumensats | KoHTponbHble 3a71a-
MOCTOSITEJIbHAS) [IOJIyYE€HHBIE 3HAHMS ISl pELIeHMs 3a4a4d | HUS
pabota OIIPEAEIIEHHOTO THIIA 110 TEME WM pa3Jie-
(KP) 1y
2 | PacuerHo- CpenctBo npoBepkn ymMeHMM npumeHsaTh | Kommiiekr  3aganuii
rpaduueckas pa- MOJIyYE€HHBIE 3HAHMS 10 3apaHee onpeae- | A BBITIOJTHEHU S
6ota JIEHHOW METOJUKE U1 PELIEHUs 3ajJad | pacuyeTHO-
(PTP) WIK 33J]aHUi 10 MOAYNII0 WM JAMCHU- | TpaduuecKkoi paboThl
IUIVMHE B LIEJTIOM.
CpencTBo KOHTPOJIS,, OpraHU30BaHHOE Kak
crenuanbHas Oecefa IMeAaroruyeckoro
VcrHblii onpoc | pabOTHMKAa ¢ OOydaromMMCs Ha TEMBI, Bomnpocsl no
3 co0ecesloBaHUE, | CBSI3aHHBIE C U3y4aeMOW TUCLUIUIMHOM, U TeMam/paszzenam
(YO) paccuMTaHHOE Ha BBIACHEHHE O0bema JIACTTUTLTAHBI
3HaHUI 00y4aromerocst o OnpeaeneHHo-
My paszJelny, TeMe, mpobiaeme U T.11.
CucremMa cTaHIapTU3UPOBAHHBIX 3a/laHUH,
Tecr MIO3BOJISIIOIIAS aBTOMAaTU3HUPO-
4 Bapmuant tecta
(T) BaTh MPOLEAYPY U3MEPEHUS YPOBHS 3Ha-
HUI 1 yMeHHH 00yJaromerocs.
5 | Dx3ameHanuonHble | CpeAcTBO MPOBEPKU 3HAHWM, YMEHHH, | DK3aMeHallMOHHBIE
OuneTH HaBBIKOB. MOXKET BKJIIOYAaTh KOMIUIEKC | OMIIETHI
(3b) TEOPETHYECKUX BOIMPOCOB, 3ajad, MPAKTH-

YeCKUX 3aJIaHUH.
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3.1. Tekyuiuii KOHTPOJIb

OrneHouHBIE CpEICTBA TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH BKJIIOUAIOT KOHTPOJIbHBIE BOIPO-
Chbl M 3a/1aHus B (popMe OJIAHKOBOI'O TECTUPOBAHMS Ul KOHTPOJIS OCBOCHHUS OO0y4aroIMMUCS pas-
JIeJI0B TUCUHUILINHEL, ipueM PI'P.

Coaep:xanue pacueTHo-Tpadguyeckux pador.

PacueTrHo-rpaduyeckas padora no 1udppepeHunaJIbHLIM YPABHEHUSIM.

Kpartkoe cogeprkanue pacueTHO-TpapuuecKoi paboThI:

Ilepswiit oman.

Mertoap! pemeHuit quddepeHnnaibHbIX ypaBHEHUH IEPBOTO MOPSAKA PA3IMYHOTO TUTIA.
Bmopoii sman.

Mertoap! pemeHuni qudepeHraIbHbIX YpaBHEHUN N -TO MOPSAIKA U CUCTEM Pa3IMYHOTO TUIIA.

PacyerHo-rpadpuueckas padbora no KOMILUIEKCHOMY aHAJIU3Y.

Kpatkoe conepxanue pacueTHO-rpadpuueckoil paboThI:

JleiicTBHs Ha/l KOMIUIEKCHBIMH YHCIIaMH, dJIeMEHTapHble (YHKIIUN KOMIUIEKCHON MEePeMEHHOH, TOo-
CTPOCHUC OTO6pa)KCHI/II\/JI IJIOCKHUX MHOKCCTB, BBIYMCICHUC KOHTYPHBIX MHTCIPaJIOB, psAAbl B KOM-
IJIEKCHOM 00nacTH, pemeHue nudQepeHuanbHbpIX YpaBHEHUN ONEPAIIMOHHBIM METO/IOM.

KoMmiekT 3ananui 1151 BbINOJHEHU S
pacuetHo-rpaduyeckux pador (PI'P)
Bapuant

Pemntes ypaBHEeHMS:

2. (1+cosx)+Jsin y +1dx = cos ydy /(1+cos x),
3. (X* +xy)dy—(2xy + y*)dx =0,
5. (7 +1)dx +(sin y+ xe’)dy =0,
Pemmmts 3amaun Komm u1st ypaBHEHUiA:
6. xy'—y=-Inx, y(2) =1.
7.y =2y =xy?, y(0)=1.
8. Peruth ypaBuenue: Y —(ctgx)y” = ctgx.
Pemuts YpaBHCHUS:
10. y"+4y' =2x?,
11. y""-5y"+7y -3y = (4x+5)e*,
12, y"—4y' =e”* +cos2x—sin X,

_&
V1+x?
14. Pemnth kpaeByro 3a1auy:

y'—6y'+5y=e>(x+1),  y(0)=1, y(1)=1.

13. y"-2y'+y =

15. HaiiTu co6cTBEeHHBIE 3HAaUeHHs A U COOCTBEHHbIE (PYHKIMU Y 3a1auMu:
y'+12y'+4022y =0, y(0)=0, y()=0.
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Pemnts ypaBHEeHUS:
16. x’y" +8xy'—4y =2In x,

17. y"+xy'+2y = x°.
PemmmTh cuctembl ypaBHEHUM:

Y=Y, + Vs '_ v _2v —x2
19. 1y, =y, +V,, 20. {yﬁ - ZZ ;/1 '
=4y, +3X.
Yo = Y1 +2Y,. S
Bapuant

1. 3anucaTh KOMIUIGKCHOE YUCII0O @ = —2 — 21 B TPUTOHOMETPUYECKOMN U MOKa3aTeIbHOM Gopmax
W MO0Ka3aTh €ro IMOJIOKEHHE Ha KOMILIEKCHOH miockoctu X0y ¢ yKkazaHueM MOJyJsl U apryMeH-
Ta.

2. BBINOMHHUTE YKa3aHHbBIC EHCTBUS C IBYMs KOMIUICKCHBIMH 4YuciamMu a=-2—2i u b=-3—1:

a+b,a_b ab ab at a.

3. Beruuciuth pyaknuro W= 3+ 2C0S 22 npu Z = —3 — | ¥ MOKa3aTh Ynciia Z 1 W Ha KOMILICKCHBIX
mockocTsax X0y u uOo.

4. ITpoBepuTh QYHKIIMIO KOMIJICKCHOM MepeMeHHON W = 4shz —ch3z Ha aHaIUTUYHOCTD ¥ HAWTH
€€ IPOU3BOAHYIO.
5. Brruncnute uHTErpas (QyHKUMN KOMIUIEKCHON NEpEMEHHON 10 3aMKHY-

gz
§ g_ =dz, C:lz-1=1
“(z+i)
TomMy KOHTYpY C, IpHUMeHsIsi HHTerpaibHyo Gpopmyiny Komm u teopemy Komu o Beuerax.
6. Haittu u3o6paxenue F(p) mo Jlanmacy yHKIuu nelicTBUTeNnbHOM mepemenHoii f(t) = 2e2'ch3t

— 4sin2t.
7. Haiiti opurunan f(t) mo ero nzobpaxenuro mo Jlariacy
p+1
F(p)=—5"——.
p-—-6p+8

8. C nmomomeio npeobpazoBanus Jlamiaca pemmts 3axaqy Kommu juist nuHeitHoro nuddepeHmm-
QJIIbHOTO YPaBHEHUS C MOCTOSHHBIMH KO3 PUIIEHTaMU

y'—y=¢', y(0)=0, y(0)=0 (t>0).
KoMILIEKTBI TECTOBBIX 3aIaHNI

TecTroBoe 3a7aHue 10 00BIKHOBEHHBIM JH (P epeHINATbHBIM YPABHECHHAM
BAPUAHT Ne 1

3AJJAHUE Ne 1.
y

Jlano ypaBuenwue neporo mopsiuka Xdy—yIn =dx =0 B dopme, comepxkaieii nuddepeHinas.
X

[IpuBenute ero K BUIy, pa3peli€éHHOMY OTHOCUTEIHHO TPOU3BOTHOM.

| OtBer | ‘

3AJJAHHUE Ne 2.
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Jlano muddepenuuansuoe ypapuenue Y = (K +1)x*, Torma ¢pyskuus Y =X sBIseTcs ero pelie-
HUEeM npu K, paBHOM:

| OtBer | |

3AJAHHUE Ne 3.

dy

OO6mwuit uaTerpan audepeHnanbHOr0 ypaBHEHUS F = XdX umeet BU

BAPUAHTBI OTBETOB:
2 2 2
) —1-Xc 2 —towic ayy=Xic 9 X ,c.
y 2 y 2 y 2
3AJIAHUE No 4.

VYKakuTe MHTETPaIbHYI0 KPUBYIO pemieHus 3aaaun Komm mist o0bikHOBEeHHOTO auddepennnans-
Horo ypaBHeHus Xy =2y; y()=L1.
BAPUAHTBI OTBETOB: 1) D 2)C 3) A 4)B.

y A

U

N9 X

3AJJAHUE Ne 5.

Hano muddepeHranbHOE ypaBHEHUE TPETHErO MOpsiaka Y
ypaBHEHUS UMEET BU]I

BAPUAHTbBI OTBETOB:

"

=X+2. Torma oOmee pemieHue

1., 1, 1, 1, x?
1 =—X"+=x’+C 2 =—X"+=x+C,—+C,x+C
) Y 4 3 ) Y o 5 15 2 3

1 , 1 x?
3 =—X +=-x"+C,—+C,x+C
)y Y 3 15 2 3

4) y=x*+x*+Cx* +C,x+C,.
3AJIAHUE Ne 6.

Pemenue 3amaun Komu y" =X, y(0)=1, y'(0)=2 wumeer Bujg
BAPUAHTHI OTBETOB:

3 3 3 2
X

X X X
Ny=— 2)y=—+2X 3) y=—+2X+1 4) y=—+2x+1.
)y 5 )y 5 )Y 5 )Y >

3AIAHUE Ne7.

Jano muddepennunanpHoe ypaBHeHHE BTOporo mopsigka Xy +Yy =0, Torma ero odiiee perieHue
UMeeT BHI:

| OtBer ‘ |

3AJJAHUE Ne 8.

21



KopHau xapakTepuctuueckoro ypaBHeHus paBHbl K, =K, =2i, k, = =Kk, =—2i. Torna obmee permre-

HUE JIMHEHHOTO OJHOPOAHOTO AU PepeHInanbHOr0 ypaBHEHUS C IOCTOSHHBIMU K03 puunentamu
OyJeT UMETh BU/I:

| Otser ‘ ‘
3AJJAHHUE Ne 9.

W3BectHa ¢yHIaMeHTallbHAs CHUCTEMa PEUIeHHH OJHOPOAHOrO JMHEHHOro auddepeHInaIbLHOro

ypaBHeHus: Y, =1, Yy=X, Y,=x’. Torma 4acTHOe pellleHHE ypaBHEHHs, yIOBIETBOPSIONIEE
navanbHbM yeaoBusm  Y(0) =0, y'(0)=1, y"(0)=1, pasHo:
BAPUAHTHI OTBETOB:

2 2 2
X

X X
1) 1+x 2) — 3) X+— 4) 1+X+—.
) ) 5 ) 5 ) i

3AJAHHUE Ne 10.

Obuee pemenue quddepeHInalIbHOT0 YpaBHEHHS Y

m

+ 9y’ =0 umeer BUI:

| OtBer ‘ ‘

3AJAHHUE Ne 11.

OyHkuusa Y= Cle_2X +C,e” sBisieTcst O0IIMM PEIICHHEM JIMHEHHOTro 0JHOPOHOrO auddepeHiu-
AJILHOTO YPAaBHEHUS C MOCTOSIHHBIMH KO3()(UIIMEHTaMu, TOT/Ia €ro XapaKTepUCTHUECKOE YpaBHE-
HHUE UMEET BU/I

BAPUAHTBI OTBETOB:
1) k2-k-2=0 2) k*+k-2=0 3) k+3k+2=0
4) k* =3k +2=0.

3AJJAHUE Ne 12.

YacTHOMY  pELIEHUI0  JIMHEWHOTO  HEOAHOPOAHOro  Au((epeHIHaTbHOTO  YPaBHEHMUS
y"—5y'+6y=X+1 10 BUIy €ro mpaBoil 4aCTU COOTBETCTBYET (GYHKIIUS

BAPUAHTBI OTBETOB: 1) y,=Ax>+Bx 2) vy, =Ae”*+Be* 3)y, =e*(Ax+B) 4)
y.=Ax+B.
3AJIAHUE Ne 13.

HaHO JIMHEHOe HEOAHOPOAHOC I[I/I(l)q)epeHLlI/IaHLHoe YpaBHCHUEC C TOCTOAHHBIMU KOB(l)(i)I/II_II/IeHTaMI/I
2x

y"—5y'+6y= 1iex . B xakoM Bue cienyeT MCKaTh YacTHOE pEelIeHHEe HEOAHOPOJIHOTO ypaBHeE-
HUS METOJIOM BapHaIlMH MPOU3BOJILHBIX MTOCTOSHHBIX ?

| OtBer | |
3AJJAHUE Ne 14.
Pemenne kpaeBoit 3amaun y" =0, 0<x<1l y0)=1 y(@)=2 wumeerBun
BAPUAHTBI OTBETOB:

1) y=x-1 2) y=x 3)y=x+1 4) y=3x+1
3AJJAHUE Ne 15.

Oouiee peuienne cucreMsl AU depeHInaNIbHBIX YpaBHEHHH { UMeeT BUJT:
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BAPUAHTHI OTBETOB:
0 {n=Q+Cﬁ”, 2 {m=Q€+cﬁ*—L

y,=-C,e™* y,=Ce*-C,e -2
3 y, =C, +C,e’, 2 y,=C, +C,e* -1,
y,=Ce* -2 y, =C,e* -2.

TecToBOC 3a12aHHE
10 KOMINIEKCHOMY aHaINU3y

3AJAHHME 1

YcTaHOBUTE COOTBETCTBHE MCKAY KOMIIJICKCHBIM YUCJIOM U €I0 MO YJICM.

1 1-i 2.2
2 2+2i J2
3 —3+4i 2
‘ J3-2i 5
> J7

3AJJAHUE 2

JleiicTBUTENBbHAS YacTh KOMIUIeKcHoro uncna  (3—2i)° paBHa

BAPUAHTBI OTBETOB: 1) 413 2)5 3) 13  4) 9.

3AJIAHME 7

Haiitu moysib koMIutekcHoro yucia Z, eciu Imz =3, a argz =arcsin(3/5).
| OtBer |

3AJIAHUE 8

JIaHO KOMIUTEKCHOE YHCI0 Z =2+ ,/51. YCcTaHOBUTE COOTBETCTBUE MEXK/y ONEpalUsIMHU HAJ JaH-

HBIM YHCJIOM U PE3YJIbTATAMH UX BBINIOJIHCHUS.

! z 2+/5i
2 Zl|Z 4
3 Z2+17 9
4 z2-1 2 A5,
3 3
3AJAHHME 9
Haiitu 3Ha4enus kopHs 3/ —1. [Toka3aTh UX HA KOMILIEKCHOM MIIOCKOCTH.
| Otser |
3AJIAHHE 10

3alaHuIo0 KaKUX JIBYX JE€UCTBUTEIbHBIX (DYHKIUN NEHCTBUTENILHOMN MMEPEeMEHHON SKBUBAJIIEHTHO 3a-

952
JlaHIe KOMIUIEKCHOH (DYHKIIMM KOMIUIEKCHO# mepemennoit  f () =e* ?

| Otser |
3ATAHHME 11
80
J2 2 J2 2
Ilycte Z= > +1 > Berunciurs > +1 >
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BAPUAHTBI OTBETOB: 1) -1  2) 1  3) 2 4) -2%,

3AJIAHHE 12
V2 2
VYKaxXuTe 3HaUCHUE KOMIUIEKCHOrO Jorapupma Lnz mpu z= 5 +1i E
| OtBer ‘ ‘
3AJIAHME 13

Jlana (GyHKIMS KOMIIeKcHO#H mepemenHnoi: f(z)=Zz”. Ilposeputs, npumenss ycnous Komm —

Pumana, sIBJsI€TCS 1M OHA aHAIUTUYECKOM.
| Otger | |
3AJIAHHME 15

zdz
a2 +9

Bprunciuts uHTErpan

| Otger |
3AJIAHHME 16

Onpenenure paanyc CXOIUMOCTH psiaa Z o
n=0(1+1)

| Otger |
3AJAHMUE 17

. . . z+1
Haiitu cymmy BbIY€TOB (DYHKIIMU KOMIUIEKCHOM nepeMeHHoi f (Z) =—————— OTHOCHUTEIbHO

(z—-2)(z-3)
€€ 0COOBIX TOYEK.
BAPUAHTEI OTBETOB: 1) -7 2) -1 3) 1 4) 0.

3AJIAHMUE 18
Pemute omepamuoHHBIM MeTonoM 3amady Komwm s auddepeHnmanibHOTO | ypaBHEHUS:

y—4y=e", y(0)=0.

Vkazanue: Opurunany f(t)=e™" coorsercTByeT M306pakenue F(p)= YTl
p+

| Ortser |

Onenka «oTJIINYHO» BBICTaBIAETCS CTyAEHTY 3a 90 — 100% npaBUIBHBIX OTBETOB,
OLIEHKA «XOpPOIIO» - 32 HE MeHee 75% MpaBUIbHBIX OTBETOB;

OLIEHKA «yJOBJIETBOPUTEIBHO» - 3a HE MeHee 50-60% npaBUIbHBIX OTBETOB;
OIICHKA «HEYJOBJIETBOPUTEIHLHO» - 32 MeHee 50 % mpaBUIILHBIX OTBETOB.

Jlns npoBeneHUsT TEKYLIEro KOHTPOJS 3HAHUN CTYJIEHTOB B JUCTaHIMOHHOM (opmare B
paspabotaHHOM Kadenpoil «MaremaTuka» OHJAMH-Kypce MMEIOTCS NMPOMEXYTOUYHbIE (IIPOOHBIC)
KOHTPOJIbHBIE pabOTHI.

3.2. [IpoMexkyTOYHAS aTTeCTALUSA

[TpomesxyTouHas arrectanus - (3K3aMeH) MPOBOJIUTCS M0 OMJIeTaM B yCTHOU (opMme.
Bpems a1 moAroToBKM OTBETa Ha BOMPOCH! He Oosiee 45 MuH.

buner BkiIr04aeT TEOPETUUECKUM BOIIPOC U 3a/1a4H.

KomrmiekTsl sK3aMeHaIMOHHBIX OMJIETOB XpaHsaTcs Ha Kadenpe «MaremaTukay.
Tunosbie BApHAHTHI OMJICTOB NPHJIATAIOTCS.
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KommuiexkT Bonnpocos

OBbIKHOBEHHBIE IUO®EPEHIINAJIBHBIE YPABHEHUA

OCHOBHBIE TOHATHUSI TEOPHH OOBIKHOBEHHBIX AU (hepeHInaNbHbIX ypaBHEHUN MIEPBOTO MOPS-
Ka: onpezeraeHne 0ObIKHOBEHHOIO AU(PepeHIINanbHOr0 ypaBHEHUs, (OPMbI 3aIIUCH OOBIKHO-
BEHHOTO UG PEepeHIINaTBLHOTO YpaBHEHHS IEPBOTO MOPSAKA, TOHATHS OOILEro U YaCTHOTO pe-
HIeHUH, OOIIEero ¥ YaCTHOTO MHTErPaJIoB.
[TocranoBka 3agaun Komm miist auddepeHnnanbHoro ypaBHeHUS MEPBOTO MOPSIIIKA.
Teopema cylecTBOBaHUS U €IMHCTBEHHOCTH pelieHus i U depeHIaabHOr0 ypaBHEeHUs
IIEPBOTO NOPsJIKa.
['eomeTpuueckuii cMbIC 00LIEro HHTErpaga OOBIKHOBEHHOI'O JI.y. IEPBOIO IOpsAKa.
Juddepennnanbaple ypaBHEHHUS IEPBOTO MOPSIKA C Pa3fAeICHHBIMA M Pa3IeIISIOIIUMUCS TIe-
PEMECHHBIMU.
Jlunetinplie qudepeHIraIbHbpe YpaBHEHHUS TIEPBOTo MOpsiiKa. MeToJl BapHalMy MPOU3BOIIb-
HOU IIOCTOSIHHOM.
Juddepennmansapie ypaBHeHUsS N-ro nopsiaka. OCHOBHBIEC MOHATHS: (DOPMBI 3aIUCH, TTOHSATHS
00IIero ¥ YaCTHOTO PeIleHUH.
[TocranoBka 3ajaun Komm u kpaeBoi 3amaun IIsl OOBIKHOBEHHOTO TU((EpEeHIINATHFHOTO YPaB-
HEHUs N-ro nopsaKa.
WuTterpupoBanue nuddepeHnnanbHpIX ypaBHEHANH N-TO TOPsIIKa METOIOM TIOHM)KEHUS TTOPS-
Ka.
Jlunelinple ogHOpOAHBIE AudQepeHnnanbable ypaBHeHHs N-ro nopsaka. O0mme cBOKWCTBa pe-
LICHUH: TMOHATHS JIMHEHHO 3aBUCHMBIX U JIMHEHHO HE3aBUCUMBIX PELICHUH, ONpEACIUTEIs
Bponckoro, monstue pyHaaMEHTaIbHON CHCTEMBI PELICHHUH,
Teopema o cTpyKType 0OIIero pemieHuss 0oObIKHOBEHHOI'O JIMHEHHOro oJHOpoAHoro audde-
PEHLIHAIIBHOTO YPaBHEHUS N-TO MOPSIKA.
Jlunelinble oHOpOAHBIE AU(QepeHranbHble YpaBHEHUS N-TO TOPSIKA C MOCTOSIHHBIMH KO-
sppunmeHTamu. XapaKTepUCTHUECKOE YpaBHEHHE, €ro CBs3b ¢ AU(QepeHInaIbHbIM ypaBHE-
HUEM.
By yacTHBIX pemieHuii JTUHEHHOTO OIHOPOTHOTO AUdQEepeHIInaTbHOTO ypaBHEHUS N - TO
Hopsiika C TOCTOSHHBIMH KO3 QHIMEHTaMH B 3aBUCUMOCTH OT BUAA KOpPHEW XapaKTepH-
CTUYECKOTO YPABHEHUS.
Jlunelinble HeoAHOPOHBIE NU(pdepeHInalbHble ypaBHEHHU. TeopeMa o CTpyKType oOIiero
peneHus.
Pemenue TMHEHHBIX HEOJHOPOIHBIX MU PepeHINATbHBIX YPaBHEHUH ¢ MOCTOSHHBIMU KO3(]-
¢unmentamu. MeTtoa nogdopa YaCTHOTO PeLeHus AJIs IPaBbIX yacTel Bua

f(x)=P,(x)e”, f(x)=M cos Sx+ Nsin gx,

f (x) = P(x)e™ cos Sx+Q(x)e” sin Bx.

Pemenue JMHEHHBIX HEOJHOPOAHBIX JU(QepeHINaTbHbIX YpaBHEHUH METOJIOM BapHalluu
MIPOU3BOJIbHBIX MOCTOSIHHBIX.
[TocTaHOBKa U pelIeHue 3a/1a4i Ha COOCTBEHHbBIE 3HAYCHMUS.
Cucremsl 1uddepenunanbabix ypaBHeHui. [lonstue HopmanbHOM cuctemsl. [ToHsTHs oOue-

T'0 1 4aCTHOI'O peI_HeHI/Iﬁ CHUCTCMBEI. TeopeMa 0 TPpHUBCIACHUU ,Z[I/I(b(l)epeHI_II/IaJ'IBHOFO YpaBHCHUA
N-ro nmopsaka K HOpMﬂJ’IBHOﬁ CHCTEME. MCTOJI HNCKIKYCHHA HCU3BCCTHBIX.

KOMILJIEKCHBIN AHAJIN3

KommnnekcHble uncna. Onpenenenue, GopMbl 3a1UCH U JCHCTBUS HAJl HUMU.
Onpenenenre QyHKIUU KOMIUIEKCHOM mnepeMeHHOM. [loHsTHEe QyHKIMKM KOMIUIEKCHOW mepe-
MEHHOH KaK 0TOOpaXKeHHUsI.
OmnpeneneHre U CBOMCTBa OCHOBHBIX AJIEMEHTapHBIX (PYHKUINN KOMIUIEKCHON IEpEMEHHOM.
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4. Jlorapudpmudeckas GyHKIUS KOMIIJICKCHOH ITepeMeHHOH.

5. HenpepsiBHOCTh U quddepeHnupyemMoctb GyHKIIMA KOMIUIEKCHOU repeMeHHoi. YcioBus Ko-
i — Pumana. [Tonatue ananutudeckoit pyHKIum.

6. OmpeneneHue U CBOMCTBA MHTETPAIOB OT QYHKIIMA KOMIUICKCHOM IMEPEMEHHOM.

7. Teopema Komm st oqHOCBSI3HOW 007aCTH.

8. Teopema Komu jy1st c10kHOTO KOHTYpa.

9. HWarerpanpHas ¢opmyna Kormm. BelumcieHue KOHTYPHBIX HMHTETPAioB C TOMOIIBIO HHTE-
rpasnbHON hopmyssr Kotm.

10. MuTerpanbpHOE MpecTaBIeHHE TPOU3BOIHON OT aHATUTHYECKON (DYHKIINH.

11. Creniennble psaabl B KOMILIEKCHOM oOnacT. Teopema AbGens. O0aacTh CXOIUMOCTH CTEIICHHOTO
psizia B KOMIUIEKCHOM 06iacTu.

12. Teopema o pazynoxeHun (YHKIMH KOMIUICKCHON mNepeMeHHoW B psn Teimopa. Pazmmunbie
dbopmel 3anucu psga Teinopa. O6nacTs U paguyc cxogumocTu psna Teiinopa.

13. Paszno)keHre OCHOBHBIX 3JIeMEHTapHBIX GyHKIMK B psan Teitnopa.

14. Psn Jlopana. O6sacts cXo0AuMOCTH psifa JlopaHa.

15. Knaccudukanust ocoObIX TOYEK aHATUTUYECKON (DYHKITUH.

16. [TousATHE BBIYETA PYHKIIUU OTHOCUTEIBHO 0c000ii Touku. OCHOBHAS TEOpEMa O BBIYETAX.
@DopMyJIbl AJ1 BBHIYUCIECHUS BRIYETOB (DYHKIIMK KOMIUIEKCHON NIEPEMEHHON OTHOCUTEIBHO
IIPOCTOTO I0JII0CA, MOJIF0ca N —T0 MOPsSAKa.

17. BorunicrnieHue KOHTYPHBIX HHTETPAIOB OT (PYHKIIMK KOMILJICKCHOM MEPEMEHHON C TOMOIIBIO BbI-
YETOB.

18. Onpenenenue npeodpazoBanus Jlamnaca, MOHATUS OPUTHHATIA U U300paKEHUSI.

19. CroiictBa npeodpazoBanus Jlamraca. TeopeMbl TMHEHHOCTH N300paXKCHUSI U TTOT00HS.

20. CpoiictBa npeoOpa3zoBanus Jlamnaca. Teopembl cmenieHus: H300paKeHUsI U 3ara3/IbIBaHusl.

21. CroiictBa ipeoOpa3oBanus Jlammaca. Teopemsr nuddepeniupoBanus opuruHana u guddepeH-
[UPOBAHUS U300paAKECHHUS.

22. CpoiictBa npeobpa3oBanus Jlamraca. Teopema HHTETpUPOBAHUS OPUTHHATIA.

23. O6parnoe npeodOpasoBanue Jlamnaca. Teopema oOpalieHus.

24. O6patHOe npeoOpazoBanue Jlammaca. CriocoObl HAXOXKJICHUS OpPUTHHAIIA.

25. OnepaiioHHbII METOJT pellleHus] THHEHHBIX HEOTHOPOAHBIX AU epeHInanbHbIX ypaBHEHUH ¢
MOCTOSIHHBIMU KO3 (QULIIEHTaMHU.

TunoBble BapUaHTHI OUJIE€TOB
IO AUCHUIIIIMHE «I[I/I(I)q)epeHHI/IaHBHLIe YpaBHCHUA U KOMILICKCHBIM aHaJIN3)

MUHUCTEPCTBO HAVKU U BBICILIETO OBPA3BOBAHU ST POCCUNCKON OEJIEPAIINN
OEJEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbBHOE YUYPEX/EHUE
BBICIHIEI'O OBPA3OBAHMSI
«MOCKOBCKHWH MOJUTEXHUYECKN YHUBEPCUTET»
(MOCKOBCKHWH IOJINTEX)

®dakynbTeT 0a30BBIX KOMIIETEHIINH, Kageapa MaTeMaTUKH
Juctumimna  «/luddepennmanbable ypaBHEHUS M KOMILIEKCHBIM aHATU3».

Kypc 2, cemectp 3

BUJIET Ne 1
1. OcHOBHBIEC MOHATHS TE€OPUU OOBIKHOBEHHBIX NU(D(epeHIINaIbHBIX YpaBHEHUH TIEPBOTO MOPSII-
Ka.
2. CBs3b MKy MTOKA3aTEIbHBIMU U TPUTOHOMETPHUECKUMH (DYHKITUSIMHU KOMILIEKCHOH Tepe-
MEHHOM.

3. Pemmts ypaBHenue: y'' —2y"+y = 2X.
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C0oSsz . o
4. Bpruuciauts 242dz C MOMOIIBIO HHTETPAITEHON GopMystbl Komm 1 0CHOBHOM TeOpeMbl
|z|=32" —Z —

O BBIYUCTAX.

YTBepxkaeHo Ha 3acenanuu kKadenpsl Matematuku « 03» 05 2023 r., mporokoin Ne 10

N.o. 3aB. xadenpoit H.B. Bacunnena / /

MUHUCTEPCTBO HAYKH U BBICILIET'O OBPA3BOBAHMS POCCUMCKON OEJJEPALINN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXIEHUE
BBICIIEI'O OBPA3OBAHMUS
«MOCKOBCKHUM MOJJUTEXHUYECKHA YHUBEPCUTET»
(MOCKOBCKHWH ITOJIUTEX)

@DakynbpTeT 0a30BBIX KOMITETCHIINH, Kadeapa MaTeMaTUKH
Jucnumuna — «/{uddepeHnunansipie ypaBHEHUS 1 KOMIUIEKCHBIN aHAIH3Y.
Kypc 2, cemectp 3

Buier Ne2
. Komnnekcupie uncna. Onpeznenenue, GOpMbI 3alIHCH U JCUCTBHSI HAJl HUMHU.
1. K Onp p
2. Pemmts 3agauy Komm: y' = # +e¥% y(0) =1.
—iz
3. Pemmuth ypaBHeHUE COSZ— +1-1=0.

4. Peuuts 3apauy Komm:

{y{ =y, +2y,+1, {yl(o) =0,
y£:2y1+y21 yZ(O):O.

YTBepxkaeHo Ha 3acenannn kKadeapsl MatemMatuku « 03» 05 2023 r., mporokoi Ne 10

W.o. 3aB. kadenpoit H.B. BacunbeBa / /

MUWHHUCTEPCTBO OBPA30OBAHUS U HAYKU POCCUUCKOM OEJEPALINN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbBHOE YUYPEX/EHUE
BBICIHEI'O OBPA30OBAHU S
«MOCKOBCKHNH MNOJUTEXHUYECKHU YHUBEPCUTET»
(MOCKOBCKHWM MMOJINTEX)

®axynpTeT 0a30BbIX KOMIIETEHITHH, kadenpa MaTeMaTHUKU
Huctunnuna  «/Iuddepenimanpapie ypaBHEHUS M KOMILIEKCHBIN aHATH3.
Kypc 2, cemectp 3

Bbuier Ne 3

[Tonsitue Boruera pyHkuu. OCHOBHAs TeOpeMa O BbIYETAX.
Pemmts oneparimonasiM MeTo10M 3amauy Komm Yy —4y =sin2t, y(0) =0.

Penmth ypaBHeHne: y'" —y = X’.

> w e

Haiitu oO1iee perienne cucTeMsl:
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Y1’ =Y, + e3x’
Yo =X=Y,+2Y,.
YTBepxaeHo Ha 3acenannu kadenpsl MareMaTuku «_03» 05 2023 r., mporokon Ne 10

W.o. 3aB. kadenpoii H.B. Bacuibesa / /

Jlnis mpoBefieHUsT IPOMEXKYTOYHOTO KOHTPOJISI 3HAaHUI CTYAEHTOB B JAMCTAHIIMOHHOM (hop-
MaTe B pa3paboTaHHbIX Kadenpoil «MaremaTnka» oHIalH-kKypcax «/luddepeHuunanbtble ypaBHe-
Hus» u «Teopus QyHKIMNA KOMIUIEKCHOW NMEPEMEHHOW M ONEpPAIlMOHHOE MCUHCIICHUE)» UMEIOTCS
UTOTOBBIE TECTBHI.
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