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JUCHHUILINHE

K ocHoBHBIM yensm ocBoeHHs qucuuIunHbl «uddepennnanbupie ypaBHeHUS U KOM-
IJIEKCHBINA aHAIM3» CIEYEeT OTHECTHU:

- BOCIIUTaHUE y CTYACHTOB OOIIEH MaTeMaTHUECKOU KyIbTYpHI;

- MPHOOPETEHNE CTYJEHTaMHU IIUPOKOTO Kpyra MaTeMaTW4ecKuX 3HAHWW, YMEHUH W HaBbI-
KOB;

- pa3BUTHE CIIOCOOHOCTH CTYACHTOB K HHIYKTUBHOMY U J€1YKTUBHOMY MBIIIJICHUIO Haps Ty
C pa3BUTHEM MaTEMaTHUECKON UHTYUIIUY;

- YMEHHE CTYICHTaMU pa3BUBaTh HABBIKM CAMOCTOSATEIBHOIO U3yYeHUs Y4eOHON U HAy4HOU
JUTEPaTyphl, COAEPIKALIEH MaTeMaTUYECKHE CBEICHUS U PE3yJIbTaThl;

- MMOATOTOBKY CTYJEHTOB K JESITEIbHOCTH B COOTBETCTBUU C KBAJIM(PUKAIIMOHHOW Xapakre-
PUCTUKOM OakanaBpa 1Mo HampaBJICHUIO, B TOM Yuciie GOPMUPOBAHUE YMEHHUI HCIOJB30BaTh OCBO-
€HHbIE MaTEeMaTUYECKHUEe METO/Ibl B MPO(PECCUOHANBHOMN €ATEIbHOCTH.

- MOJTrOTOBKY BBICOKOKBAJIU(HUIIMPOBAHHBIX KaJpOB, BOCTPEOOBAHHBIX B YCIOBHIX LU(pPO-
BOM TypOyJIEHTHOCTH U BBICOKMX TEXHOJIOTUYECKUX PUCKOB COBPEMEHHON IU(POBON S3KOHOMUKH.

K ocHOBHBIM 3a0auam OCBOEHMSI TUCUUIUIMHBI «Jlu(depeHnnanbHble ypaBHEHUS U KOM-
TJIEKCHBINA aHAIM3) CIe1yeT OTHECTHU:

- OCBOEHHE CTYIACHTaMU OCHOBHBIX MOHSTUN, METOAOB, (POPMUPYIOUIUX OOILIYI0O MaTeMaTH -
YeCKYI0 IMOJr0TOBKY, HEOOXOUMYIO JUIsl YCIEIIHOTO PELIeHHs MPUKIIaJAHbIX 33/]1a4;

- (opMupoBaHuE y CTyAeHTa TpebyemMoro Habopa KOMIETEHLHUH, COOTBETCTBYIOIIUX €ro
HaIpPAaBJIEHUIO MMOJATOTOBKU U 00ECIIEUNBAIOIINX €70 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPYAA.

O6yuenue no gucuurauHe «uddepennmanbubie ypaBHeHUs U KOMITJIEKCHBIM aHAIM3) HallpaBiie-
HO Ha (opmMupoBaHHE Y OOyUAIOIMMXCSA CICAYIOIMX KOMIIETeHIMH B cooTBeTcTBUU ¢ DPI'OC
13.03.02 (ypoBeHb OakanaBpuaTa) mo HarpasiieHuto moaroToBku 13.03.02 DnexTposHepreTuka u
ANIEKTPOTEXHUKA, YTBEPKIEHHBIM TIprKazoM MunoOpHayku Poccuu (B pen. IIpukazoB MunoOpHa-
yku Poccun ot 26.11.2020 N 1456, ot 08.02.2021 N 83, ot 19.07.2022 N 662, ot 27.02.2023 N
208):

Koa n HaumMeHoBaHue KOMIIeTEeHI NI

I/IHI[I/IKaTopr JOCTHKCHHUHA KOMIIC-
TCHIIMU

OIIK - 3. CtocoGeH MpUMEHSATh COOTBET-
CTBYIOIIUN (PU3UKO - MATEMaTUYECKHI amma-
paT, METO/Ibl aHAJIU3a U MOJICIIMPOBAHMS,
TEOPETUYECKOTO U SKCIIEPUMEHTAIBLHOTO HC-
CJIEIOBAHUS MPU PELICHUH MPOPeCcCUOHANb-
HBIX 337124

NOIIK-3.1. Ucnosb3yeT OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX JIUCIUIUIMH, METOIbI
anreOpbl 1 MaTEMaTUYECKOTO aHaAIM3a, JUd-
bepeHnanbHOro U UHTETPAIbHOTO UCUUCIIE-
HUSl, YACIICHHBIX METOJIOB; (PU3UYECKUE SIB-
JICHUSI U 3aKOHBI MEXaHUKH, TEPMOTUHAMHUKH,
ANEKTPUYECTBA MATHETU3MA, ONTUKH.
HOIIK-3.2. BeinoJyHsgeT aHaau3 1 MOACIUPO-
BaHUeE, TEOPETUYECKUE U IKCTIEPUMEHTAIIb-
HBIE UCCIIEIOBAHUS NP PEIICHUU TpodeccH-
OHAJIIBHBIX 3a71a4 C UCTIOJIb30BaHUEM (PHU3UKO-
MaTeMaTUYECKOTO anmapara.

NOIIK-3.3. [IpuMmeHsieT METO 1l BBISBIECHUS
npoOJieM B IEKTPOIHEPTETUUECKOM OTpacIn
C UCTIOJIb30BAHMEM HABBIKOB aHATUTHYECKOTO
Y SKCIIEPUMEHTAIILHOTO UCCIEA0BaHUS OC-
HOBHBIX (PM3NYECKUX 3aKOHOB U TEXHOJIOTH -
YECKHX IIPOLIECCOB.




2. MecTo AUCHUILVIMHBI B CTPYKTYpe 00pa30BaTe1bHOM NMPOrpaMMbl

JlucuuiinHa OTHOCHUTCS K o0s3arenbHOM yactu 6moka bl: Moayne «MaremaTu4eckne U ecte-
CTBEHHO-HAy4YHbIEC TUCIUIUIMHBDY.
JucuuniuuHa 0a3upyeTcs Ha CIeIyIOINX, IPOMIEHHbIX AUCIUIUINHAX:
- IMHEeWHas anreopa;
- MaTeMaTHYeCKHil aHaJIn3;
Hucuunnuna «Auddepennnanbable ypaBHEHUS U KOMIUIEKCHBIN aHaIN3)» JIOTHYECKH CBSI3aHa C 10~
CJIEIYIOIIMMH TUCHUATINHAMH:
B obs3amenvhou vacmu:
- OCHOBBI MEXaHUKH;
- (pusuka;
- CONPOTHUBJICHUE MATEPUAIIOB;
- METOJT KOHEYHBIX IEMEHTOB;
- YpaBHEHUS MaTeMaTHUECKON (PU3UKY;
- AITOPUTMM3ALMS U IPOTPAMMUPOBAHUE;
- DJIEKTPOTEXHUKA U DJIEKTPOHUKA;
- TEpMO/INHAMUKA;
- IPUKJIa/IHAas TeOopus KojebaHuil.
B uacmu, ¢popmupyemoti yuacmuuxkamu 06pazoeamenbHulX OMHOUEHUI.
- MEXaHHUKa KOMITO3UTHBIX KOHCTPYKLIAH;
- CAIIP 31eKTpOHHBIX TPUOOPOB U YCTPOMCTB.
B uacmu snexmuenvix oucyuniun:
- YACJICHHBIE METOBI;
- 3JIEMEHTbhI MATEMaTUYECKOT0 MOIETUPOBaHUS (PU3NUECKHUX MPOILIECCOB.

3. CTpyKTypa 1 conep:KkaHue JUCHUUILUIHHBI
OO6mast Tpy10€MKOCTh TUCIMIUIMHBI COCTABIISIET 3 3a4eTHBIC equHuIIbl -108 gacos.

3.1. Buabl yueOHO# padoThl H TPYI0EMKOCTD

n/n Buj yyeoHoii paboThI Koauuecrso Cemectp 3
YacoB
AyIMTOPHBIE 3aHATHS 36 36
B Tom uucne:
Jlexkunu 18 18
1.
CeMuHapCKUe/TTPAaKTUUECKHUE 3aHITHS 18 18
2.
JlabopaTopHble 3aHATHS - -
CamocrosiTesabHasi padora 72 72
IIpomexxyTouHAas aTTecTAlHA
3K3aMEH D C)
Hroro 108 108

3.2. TemaTH4ecKHU MJIaH U3yYeHHUS TUCIUTLTHHBI

Pa3zmemién B npunosxenuu 1 k paboueil mporpamme.



3.3. CoaepxaHue pa31e0B AU CHUIIMHBI

BeBenenune
Hpe;[MeT, 3a1a4u 1 coz[epncaHI/Ie JOUCIUIIJIINHBI. OCHOBHHC STaIllbl paSBI/ITI/ISI JOUCIHHUIIJIINHBI. CprK-
Typa Kypca, €ro MECTO 1 pOJII) B IIOAIOTOBKE CIIeIUaInCTa, CBA3b C IIpyFI/IMI/I OUCHUIIIINMHAMU.

Pa3nesn 1. O0bikHOBeHHbIE T pepeHIHATIBHBIC YPABHEHUSA

Tema 1. [uddepennmanpHpie ypaBHEHHS IIEPBOTO NOpsiaKa. Beenaenue. 3amaqn, IpuBOIs -
mue K qudQepeHnnanbHbpIM ypaBHEHUSIM MIepBoTo nopsiaka. OCHOBHBIC MOHATUS OOBIKHOBEHHBIX
maddepeHnnanbHBIX ypaBHeHHH mepBoro mnopsinka. [locraHoBka 3amaum Komm. Teopema cymie-
CTBOBAHMS U €JMHCTBEHHOCTH pemieHus. O0Iiee U 4acTHOE peleHus, OOmNi U YacTHBIM UHTErpa-
nbl. ['eomeTpuyeckuii cMbIci 001ero HHTerpaa.

YpaBHEHUSI ¢ pa3eNAIOIUMUCS IepEMEHHBIMU, OJHOPOIHbIE T depeHIIaTbHbIE YpaBHE-
HUS, ypaBHEHUS B MOJIHBIX U depeHnnanax.

JIuneliHbIE 1.y. IEPBOTO MOPSAKA U ypaBHEHMs bepHyun. Pemenue JIMHEHHBIX ypaBHEHUI
METOJIOM BapHallMy MPOU3BOJIbLHON MOCTOSIHHOW, METOJIOM MpOou3BeaeHn bepHyiu.

Tema 2. luddepennmanbubie ypaBHEHUs BhICIIUX MOPsAKoB. DopMbl 3anucu quddepeH-
MaIbHOTO ypaBHEHUS n-ro nopsaka. Odmiee u yactHoe pemenus. [locranoska 3anaun Komu, kpa-
eBoi 3a1aun. IHTerpupoBaHue METOIOM MOHMKEHHUS MOPSJIKa.

Tema 3. Jluneitnsle oqHOpOoAHBIE AU(QepeHnanbHbIe YypaBHEHUs N — ro nopsiaka. Oduue
CBOMCTBA pellleHUI JTUHEHHBIX OJTHOPOAHBIX AU PepeHIInaNbHbIX ypaBHEHUI N — ro nopska. [lo-
HATHE (QYHIAMEHTAIBHON CHCTEMBI PEIICHWH JIUHEHHOTO OJHOPOIHOTO Au(depeHITnaTIBLHOTO
ypaBHEHUS N — TO MOpsAKa, €e MOCTPOEHUE JUIsl YpPaBHEHUN C MOCTOSIHHBIMH Kod3(hduireHTamu.
XapakTepucTHYECKOE YpaBHEHHE. B 4acTHBIX pelIeHU JTUHEHHOTO OHOpOAHOTO auddepeHIu-
aIbHOIO YpaBHEHHUs N — IO MOpsIKa B 3aBUCUMOCTH OT BHUJIa KOPHEH XapaKTEpUCTUYECKOIO ypaB-
HEHUS.

Jluneiinble HeoJHOPOIHBIE MU depeHIaNbHbIe YPaBHEHHSI N — O MOPsIIKA C MOCTOSHHBIMU
ko3 durmentamu. Teopema 0 CTpyKType OOIIEro perieHus Takux ypaBHeHuH. Meroa mombopa
YaCTHOTO pelleHus: (MEeTOJ HEeONpeaeIeHHBIX KOA(PGUIIMEHTOB) Ui Pa3INYHbIX CHEHATbHbBIX BU-
JIOB IIPABOM YacTH.

Jluneitnble HeogHOpOAHBIE nUddepeHIanbHbIe YpaBHEHUST BTOPOro nopsaka. Meron Ba-
pUaLKy IPOU3BOIBHBIX TOCTOSIHHBIX.

Tema 4. Kpaesble 3aaun. 3aaaun Ha COOCTBEHHBIC 3HAUCHUSI.

Tema 5. Cucrembl 0OBIKHOBEHHBIX IU(PepeHIHAIbHBIX yYpaBHeHHH. OCHOBHBIC TOHSTHS.
HopmaneHbie cucTeMbl JIMHEHHBIX OJHOPOJHBIX U HEOJHOPOIHBIX AU(QepeHIuaNbHbIX YpaBHE-
Hui. PenieHue NTUHEHHBIX OJHOPOIHBIX M HEOAHOPOIHBIX CHCTEM OOBIKHOBEHHBIX AH(QepeHin-
QJIBHBIX YPABHEHUH C IOCTOSTHHBIMU KO3 PHUIIECHTAMHU.

Pa3znea 2. KomiuiekcHbBIN aHAJIN3

Tema 1. Ilonarue komiuiekcHoro uncna. [lonsaTre KOMIUIEKCHOHN IIOCKOCTH. Moayib U ap-
I'YMEHT KOMIUIEKCHOIO uucia. Tpu (GopMbl 3alUCH KOMIUIEKCHOro 4Mcia. J{eHCcTBHsS Haja KOM-
IIJIEKCHBIMU YUCJIAMM.

Tema 2. @yHKIMSA KOMIUIEKCHOTO nepeMeHHoro. [IpencraBnenue GpyHKIMHU KOMILIEKCHOTO
MEPEMEHHOT0 KaK OTOOpaXXeHMs MIJIOCKUX MHOXeCTB. OCHOBHBIE 3JIeMEHTapHblEe (DYHKIUU KOM-
IIJIEKCHOTO IIEPEMEHHOT0, OTJIMYUTENBHBIE CBOMCTBA HA KOMIUIEKCHOM IIOCKOCTH.

Tema 3. Ilpenen u HenpepbIBHOCTh (PYHKLNUU KOMIIJIEKCHOTO nepeMeHHoro. Jluddepenun-
pyemoctb. YcnoBusa Komu - Pumana.

Tema 4. MnTerpan oT GyHKIIUN KOMIUIEKCHOTO MEPEMEHHOT0. 3aBUCUMOCTb OT ITyTH WHTE-
rpupoBanus. MHTerpansl ot aHanuTHueckux GyHkiuid. Teopemsl Komu s o1HOCBA3HOI o6nacTu
U JJIs CIIOKHOTO KOHTypa. MHTerpanbhas ¢opmyna Komm. MHTerpansHoe mpeacTaBieHue Mpou3-
BOJIHOM OT aHATUTHUYECKON (DYHKITUH.



Tema 5. OyHKUMOHATBHBIC PSABI, CTETIEHHBIC PAIBI I (YHKIMK KOMIUIEKCHOTO Iiepe-

MenHoro. Teopema Abens. Paner Teitnopa u Jlopana. O61acTh CXOIUMOCTH PSAZIOB B KOMITJICKCHOM
wiockoctu. Hynu u 0coOble TOUKM aHATUTUYECKON (PYHKIIUH, UX KiacCu(uKanus.

Tema 6. Teopusi BbIYETOB, OCHOBHAsI T€OpEMa O BhIUeTax. BbIUKCIIEHHE BBIUETOB OTHOCH-
TEJIBHO 0COOBIX TOYEK. BhIUMCIIeHHE KOHTYPHBIX HHTETPATIOB C TIOMOIIBIO BHIYETOB.
Tema 7. Onepaunonnoe ucumcienue. Onpenenenue npeobOpazoBanus Jlamnaca. [lonstue

opuruHana u u3obpaxenus. CBoiicTBa mpeoOpazoBanus Jlamnaca. Tabnuia n300pakeHU dIeMEH-
TapHBIX QYHKIHH.

Oo6patHoe mpeoOpazoBanue Jlammaca. @opmyna MemnnHa. PasnmoskeHue panuoHaIbHOM

npo6u Ha mpoctennre. OnepanroHHbBI METO ] pereHus TuddepeHInaIbHbIX YPaBHEHUH.

3.4. TemaTukKa NPAKTUYECKUX 3aHATHIH 10 TUCHUILIUHE
«/InppepenunanbHbie ypaBHEHUS U KOMILIEKCHBIH aHATH3»

Ne Tema 3ansiTust

T1/T1

1 WNuTerpupoBanne auddepeHnanbHbIX YpaBHEHUH (1.y.) IEPBOTr0O MOPSIKa PA3IUYHOTO
THTIA.

2 Pemenue MTMHEHHBIX OTHOPOIHBIX .Y N-TO TMOPSIKA C MOCTOSHHBIME KO3 (OUIIHSHTaAMH.

3 MeTo 16l pelIeHNsT TUHSHHBIX HEOTHOPOIHBIX .Y N-T'0 MOPSJIKA ¢ IOCTOSTHHBIMA KO-
(dunmenTamu.

4 KpaeBsie 3amaun, 3a1aun Ha COOCTBEHHBIE 3HAYCHUS.

5 Pemenne HOpMaIbHBIX CUCTEM J1.Y.

6 KommnekcHeie yricna u neictBus Haa HUMU. OCHOBHBIE 7eMeHTapHbIe (PYHKIIMH KOM-
TJIEKCHOM MTEPEMEHHOM.

7 HuddepenniupoBanne u HHTETpUPOBaHKE (PYHKIIMH KOMIUICKCHOM IMePEMEHHOM.

8 Psaas1 B KOMIUIEKCHOM 001acTH

9 OnepaniMoOHHBIN METOJ PEIICHUS 11.Y.

4. Y4yeOHO-MeTOAMYEeCKOEe U MH(POPMALIMOHHOE O0ecredeHue

4.1. Hopmatuubie 10KyMeHTHI 1 OCTb1

OI'OC 13.03.02. «DnekTposHEpreTrKa U JIEKTPOTEXHUKAy (ypoBeHb OakamaBpuata). [lpukas
Muno6pnayku Poccun ot ot 27.02.2023 N 208.

AxanemMuveckuil yueOHBIH TUTaH MO HampaBlieHUIo moArotoBku: 13.03.02 DnekTposrHepreTuka u
anekrpoTexHuka. [Ipodunp TpaHcmopTHas 5JEKTPOHUMKA M MPOTpaMMHpyeMas CEHCOPHKA.
®opma o0yuenus — ounas. 2024.

Vka3 Ilpesupenta Poccuiickoit @epepauun ot 01.12.2016 No 642 «Crpareruum Hay4HO-
TeXHOJIoTH4Yeckoro pa3Butus Poccuiickoii @eneparum.

[Ipukaz MunuctepctBa oOpa3oBanus u Hayku Poccuiickoit @enepannu ot 23.08.2017 Ne 816
«O0 yrBepxkaenuu llopsaka npuMeHEeHHs] OPTaHU3allUsIMHU, OCYIIECTBISIONIMMU 00pa3oBaTeib-
HYIO JIeATeIbHOCTh, AIEKTPOHHOTO OOyUeHUs, AUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHI
MIPH peanu3aiii 00pa30BaTEIbHBIX TPOTPAMM.

4.2. oCHOBHaAl JIUTEpaTypa

1. Koran E.A., Xykosa I'.C. Teopus ¢pyHKIMI KOMIUIEKCHON nepeMeHHol/ YuebHoe mocodue.
M.: MockoBckui moiuTex, 2019. 180 c¢. 100 3x3.

2. byrpoB f.C., Huxonbckuii C.M. Bricmias marematuka. Psgpl. @yHKIIUN KOMIIEKCHOTO Tie-
pemennoro. B 3 tomax. Tom 3. B 2 kuurax. kaura 2. Y4eOHHMK JUIsl akaJeMHYecKoro Oaxa-
naBpuara. 7-e usll., crepeotuntoe - M.: M3n-so «tOpaiit», 2016. 220 c.



3. 3ybkoB B.I'., JIaxoBckuii B.A., Mapteinenko A.W., Munocues B.b., [lymkaps E.A. Kypc ma-
TEMAaTUKU JUIS TEXHUYECKUX BBICHIMX y4eOHBIX 3aBerenuil. M.: MI'MY, 2012. 400 5ks.
https://e.lanbook.com/.

4.3. 1ONOJIHUTEIbHAS JIUTEepaTypa

1. TIuckynoB H. C. /luddepeHnmanbHoe 1 HHTErPATbHOE UCYUCICHHS I BTY30B. B 2-X TO-
max. M.: Unrerpan - IIpecc, 2009. 180 k3.

2. Munocues B.b., Mapteinenko A.U., JIsxosckuit B.A., 3yokoB B.I'. Kypc Briciieii maTema-
KA. Ydebnoe nocodme. Yacts 1.M.: MTT1Y, 2007; Yacte 2.M.: MI'1Y, 2007. Yacts 3.
M.: MI'I1VY, 2011. 400 sk3. https://e.lanbook.com/.

3. Koran E.A., Xyxosa I'.C. Teopus QpyHKIHMII KOMIUIEKCHOH MEPEMEHHON U OTIEpAIlHOHHOE
ucuucienue: yueonoe nocooue M.: UHOPA-M, 2020. 180 c. — (Bricmee obpazoBanue: ba-
KaJlaBpHar).

4. Jlemunosuu B.I1., Moaenos B.II. luddepennmnanpasie ypaBHeHus: yueOHOe mocodue. M.
W3n-so «Jlauby, 2019. 280 c.

5. Kpacnos M.JIL.,, Kucenes A.UM., Makapenko I'M. OmnepanuonHoe ucuucienue. Teopus
YCTOWYMBOCTHU. 3a7jauu U NpuMepbl ¢ noapodHbiMu pemenusmMu M.: U3n-Bo URSS, 2018. -
176 c.

6. Koran E.A. OOsikHOBeHHBIE MU GEepeHITaTbHBIC YPaBHEHUS M ONIEPAIIHIOHHOE UCUUCIICHHE.
YyeOHoe mocobue no aucuuIuiMHe «MaremaTtruka» JUisl CTYJIEHTOB BCEX CHEIHMaIbHOCTEM.
M. 2006. 693 >k3.

7. Koran E.A. O0ObikHOBeHHBIE UG depeHlInaTbHble YPaBHEHNS M BApUAIIMOHHOE UCUHCIICHHE
B IPWJIOKEHUH K PacuéTy aBTOMOOWJIBHBIX KOHCTPYKIHH. Y4eOHOE mocoOue Mo IUCIU-
mwirHe «Marematuka» uisi CTYAEHTOB Bcex crnenuanbHocteil. M.: MAMU, 2010. 200 »k3.
http://lib.mami.ru/lib/content/elektronnyy-katalog. DnekrponHsIii pecypc.

4.4, DjaekTpoHHBbIE 00pa3oBaTe/ibHbIE PecypChl

5. IlpoBenenue 3aHATHI KW aTTecTalMii BO3MOXHO B JUCTaHIIMOHHOM (opmare ¢ NpUMEHEHHEM
CUCTEMBI JTUCTAaHIMOHHOTO oOydeHusi yHuBepcutera (CO-LMS) Ha ocHOBe pa3paOOTaHHBIX
kadenpoit «MaremaTruka» IEKTPOHHBIX 00pa3oBaTesbHBIX pecypcoB (DOP) mo BceM paznenam
MIPOrpaMMBbl:.

Hazsanue D0OP

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

Teopust ¢yukuuit komriekc- | https://Ims.mospolytech.ru/course/view.php?id=1219
HOM TEPEMEHHOM W Omepanu-
OHHOC NCYUHUCIICHUC

Pazpabotannbsie DOP BKIIOUAIOT TPEHUPOBOUHBIE U UTOIOBBIE TECTHI.
[Topsinok mpoBeaeHus paboT B JUCTAHIIMOHHOM (OopMaTe YCTaHABIMBAETCS OTAEIbHBIMH pacrops-
KEHUSIMHU IPOpPEKTOpa 1o yuyebHoil paboTe u/Wiin HEHTPOM Y4eOHO-MEeTOUUECKOH PaboOTHI.

Ka)K,[[LIfI CTYACHT 066CHC‘ICH WHJAUBUAYAJIbHBIM HCOTPAaHUUCHHBIM JOCTYIIOM K BHGKTpOHHOﬁ 61/16-
JINOTCKEC MOCKOBCKOT'O ITOJIUTEXA
https://online.mospolytech.ru/courselview.php?id=7621&section=1 .

Nur CPHET-PCCYPChI BKIIIOYAIOT y‘-IC6HO-MeTOI[I/I‘-IeCKI/Ie MaTCepHraJibl B 3JICKTPOHHOM BHIC, IMPEA-
CTaBJIEHHEIE HA CAUTE mospolytech.ru B pasaciic: «HCHTp MAaTEMATUYCCKOT' O 06p8.30BaHI/I}I»
(http://mospolytech.ru/index.php?id=4486,

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

IlosmezHrie y‘{e6HO-MeTO,I[I/I‘-IeCKI/Ie u I/IH(I)OpMaLII/IOHHLIe MaTepHraibl NPCACTABJICHBI Ha cairax:



https://e.lanbook.com/
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.

[Tepeuens pecypcoB HH(DOPMANMOHHO-TEICKOMMYHHUKAITMOHHON cetu «VHTEepHET» I OCBOCHUS

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

4.5. JInneH3nOHHOE M CBOOOTHO PacpoCTPaHsieMoe POrpaMMHOe odecredeHne

Ne| Haummenosanue | Paszpaborumk [1O | Jocrymuocts (iu- | Ccblika Ha Enunblil peectp
(mpaBooOnana- [IEH3MOHHOE, CBO- | POCCHUUCKHUX MPOTPAMM IS
TeIb) 60HO pacmpo- OBM u B]] (npu Hanuumm)
CTpaHSIEMOE)

1 | Astra Linux | OOO JInnensnonuoe https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_id=9540

ACTPA" 36
2 [ MoitOduc OO0 "HOBBIE JIuneH3noHHOe https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_id=9433

TEXHOJIOT'M" 75

4.6. CoBpemMeHHbIe TPo(ecCHOHATbHBbIE 0a3bl JaHHBIX 1 HH(OPMALIMOHHBbIE CTIPABOY-
Hbl€ CUCTEMBI

Ilepeuens pecypcoB ceTu UHTepHeT, JOCTYNHBIX /IJI1 OCBOCHH S TMCUHUILINHBI:

HanmenoBanue Ccbuika Ha pecypce JocTymHocTh

HNudopMannoHHO-CIPABOYHbIE CHCTEMbI

Hocrynna B cetu Un-

https://stackoverflow.co
TepHET 0e3 orpaHuye-

Stack Overflow

m/
HU
Mngopmannonnrie pecypert Cern http:// www.consultant.ru | locrymao
Koncynprantlltoc p- ' : i
[Topran ®@enepanbHbIX rocyaap-
CTBEHHBIX 00pa3oBaTeNbHbIX cTaH- | http://www.fgosvo.ru. JoctymHo

AapTOB BBICHICTO O6p8.30BaHI/IH

DJIeKTPOHHO-0HOINOTEYHbIE CHCTEMbI

Jlanb https://e.lanbook.com/ HocrynHa B cetn Un-
TepHeT 6e3 orpaHuye-
HUHU

IPR Books https://www.iprbookshop | loctynua B cetu Un-

ru/ TepHET 0e3 orpaHuye-

HUN
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http://www.consultant.ru/
http://www.fgosvo.ru/

IIpodeccuonanbubie 6a3bl JAHHBIX

baza naHHBIX HAYYHOU JEKTPOH- http://www.elibrary.ru JocrymHo
HOM OMOIMOTEKN

(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | JoctymHo
MoJINTEeMaTH4ecKas peepaTUBHO-
oubimorpaduueckas u
HayKoMeTpuieckas (Oubinomerpu-
geckas) 0aza JaHHBIX

5. MaTepuajJibHO-TEXHUYECKOE 0O0ecrevyeHne I CIUITHHbI

MaTepI/IaJ'II)HO — TexXHHYecKas 0Oa3a YHUBCPCUTETA oOecrieunBaer IMPOBCACHUC BCEX BUIOB
3aH5[TI/II\/’I, npeaAyCMOTPCHHEBIX y‘I€6HI>IM IJIaHOM, U COOTBCTCTBYCT HeﬁCTBYIOHIHM CaHUTAapHbIM H
IMPOTHUBOIIOKAPHBIM ITPpaBUJIaM X1 HOpMaM.

Kadenpa «Maremarrnka» He pacrojaraet COOCTBEHHBIM ayJUTOPHBIM (POHJIOM M MCTIOJIb3Y-
eT yueOHbIC ayAUTOpUHU U3 001Iero (hoHIa YHUBEPCUTETA.

HpI/I HGO6XOJII/IMOCTI/I AJi1 MMPOBCACHUA HWHTCPAKTHUBHBIX MPAKTUYCCKUX 3aHATHUI HCIIOJIb3Y-
IOTCA KOMITBIOTCPHBIC KIIACChl YHUBCPCUTETA.

1. MeTonnuyeckue peKOMeHIANMU

6.1. MeTonnueckne peKOMEHIANMH IS IpenogaBarTeJisi
10 OPraHu3anuu 00yYeHust

[Ipexxne Bcero, cienyer 0OpaTUTh BHUMaHHE CTYJAEHTOB Ha TO, YTO MPAKTUYECKH BECh H3Y-
YaeMblil UMW MaTepuai SBJSETCS sl HUX HOBBIM, HE M3YYaBIIMMCS B IPOrpaMMe CpeHEH IIKOJIbL.
Opnako oH He TpeOyeT Kakoi-1100 crenuaIbHON (AOMOJIHUTENBHON) MOArOTOBKY U BIIOJHE MOKET
OBITh YCHEIIHO U3YY€H, €CJIM CTYAEHThI OyIyT MOCEIIATh 3aHATHs, CBOEBPEMEHHO BBIMOIHSITH JI0-
MallHie 3aJaHusl ¥ MOJIb30BaThCs (IIPU HEOOXOAMMOCTH) CUCTEMOM TUIAHOBBIX KOHCYJIbTAIIUM B Te-
YeHHe Kaxa0ro cemectpa. Bomenmue B kypc auddepeHuanbHbIX ypaBHEHUN pa3enbl SBISIOTCS
KJIACCUYECKUMH, B TO K€ BpeMs OHU MPAKTUYECKH OPUEHTHUPOBAHBI, TAK KaK UMEIOT IIUPOKOE pac-
MIPOCTpPaHEeHUe Ui PEelIeHUs Pa3HOTO poJia 33aJa4 BHYTPU CaMOi MaTeMaTHUKH U MPUKIAIHBIX 3a/a4.
Wx ocBOeHHE IOMOXKET CTY/IEHTaM JOTUYECKH BEPHO, apT'yMEHTUPOBAHO U SICHO CTPOUTH YCTHYIO U
MMCBMEHHYIO peYb, YCHEIIHO MPUMEHSTh HAKOIUICHHBbIC 3HAHUA [UISl PELICHUS, MPEXIE BCETO,
CTaHJIAPTHBIX 3a/1a4 B MpodecCUOHATBHON cdepe AeITeTbHOCTH.

Heobxomumo ¢ camoro Haudasia 3aHSATUH PeKOMEHI0BATh CTYAEHTaM OCHOBHYIO U JIOTIOJIHU-
TEJBHYIO JTUTEPATypy, a B KOHIIE CEMECTpa JaTh CIIHCOK BOIIPOCOB JJIsl IOJTOTOBKHU K AK3aMEHY.

Ha nmepBoM 3aHSATUM TIO TUCIUIUIMHE 0053aTeNFHO MPOUH(POPMHUPOBATH CTYJCHTOB O BHJIE U
(dhopMe MPOMEKYTOUHON aTTeCTallUU M0 AUCIUIUIMHE, CPOKax e€ MPOBEIeHUs, YCIOBHIX JOMYCKa K
MPOMEKYTOUYHOM aTTeCTAlMU, TPUMEHSAEMBIX BUAAX TPOMEKYTOUYHOTO KOHTPOJIS.

N3noxeHne TEOPETHUUECKOrO0 Marepuaia JO0HKHO COMPOBOXKAATHCS HWILIFOCTPATUBHBIMU
MpuUMepaMu, TIIATEIbHO OTOOpaHHBIMH IpEmNojaBaTelieM TaK, YTOObl TEXHUYECKHE TPYAHOCTH H
BBIKJIAJIKM TIPU PEIICHUH 3a/1a4¥ HE OTBJIEKAIM OT IJIABHOT'O: OCMBICIIEHUS UJIEU U CYyTU MPUMEHsIe-
MbIX MeT0/10B. CieayeT Bcerjia yka3bplBaTh MPUMEPHI MPAKTUYECKOTO TPUMEHEHUSI PACCMOTPEHHBIX
Ha 3aHATUSAX YpaBHEHUU U (HopMyII.

[IpakTHdeckue 3aHATHS AOJDKHBI OBITH OPraHM30BAHBI MPEMNOJIaBaTEIeM TaKUM 00pa3oM,
9TOOBI OCTABaJIOCh BpPEMSI HA TMEPHUOAMYECKOE BBITIONHEHUE CTYyACHTaMU HEOOJBIION caMOCTOsI-
TENBHON PadOTHI B AyAUTOPHH TSI IPOBEPKH YCBOCHUS U3JI0KEHHOTO MaTepHarna.
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[IpenonaBaTenp, BeAylUii IPAaKTUYECKUE 3aHATUS, JOJDKEH COIVIACOBBIBATh y4€OHO — TeMa-
THYECKUH TJIaH 3aHATUH C JEKTOPOM, UCTIOJIb30BaTh CAUHYIO CUCTEMY 0003HaUYCHU.

[IpenomaBatenio cieayeT MO0OMBATHCS CUCTEMATHYECKOW HENpPEpHIBHOW pabOThI CTYJEHTOB
B TEUEHUE CEMECTPA, HEOOXOAMMO BBISBIATH CUIIBHBIX CTYJEHTOB M IIPUBJIEKATh UX K HAY4YHOU pa-
00Te, K y4acTHIO B Pa3HOTO POJIa OJIMMITHA/IaX U KOHKYpCax.

CryzneHT JOoJIKEH OUlyIaTh 3aMHTEPECOBAHHOCTD MIPENOaBaTelisd B JIOCTHKEHUH KOHEYHOTO
pe3ynbpTaTa: B NpUOOpEeTeHUH 00yJarollMMKCS MPOYHbIX 3HAHUM, YMEHUIN U BIIAQJCHUSI HAKOILICH-
HOW nHpOpManuei st pemeHns 3a1a4d B Mpo(ecCHOHANBHON AEATEIbHOCTH.

1.1.1. OOpa3oBare/ibHbIE TEXHOJIOTHH

[IpoBenenune 3aHATUI U aTTeCTallMii BO3MOKHO B JIUCTAaHIIMOHHOM (hopMare ¢ MPUMEHEHHEM CH-
CTEMBI TUCTaHIIMOHHOTO 00yueHus: yauepcutera (CIO-LMS) Ha ocHOBE pazpabOTaHHOTO
kadenpoit «MaremaTrka» 3JIEeKTPOHHOTO obOpaszoBarenbHOTO pecypca (DOP) mo Bcem paszaenam
nporpammel (cMm. 1. 4.4).

[Nopsinok mpoBeneHust pabOT B AUCTAHIMOHHOM (hopMaTe yCTaHABIMBAETCS OTICIbHBIMU
pacnopspKeHUSIMU TTPOPEKTOPA 10 yIEOHOM paboTe W/ WK IIEHTPOM yueOHO-METOIUYECKON pabOTHI.

6.2. MeToauyeckue yKazaHus Ui 00y4aroMXCH M0 OCBOEHHUI0
AUCHUTIUHBI

Pa3nen: o0bIkHOBeHHbIE 1M PepeHIHATIbLHbIE YPABHEHUS

N3yuenne muddepeHmanbHbIX ypaBHCHU WMEET BaKHEHWIee 3HAYCHHUE B MaTeMaThye-
CKOM moAroToBke MHKeHepa. OObICHSETCS 3TO TeM, uTo AuddepeHunaibHble ypaBHEHUS Mpe-
CTaBJISIIOT COOON MaTeMaTHYeCKHe MOJIENIM CaMblX Pa3HOOOpa3HBIX MPOLECCOB U SIBJICHUH, TaK Kak
UX pelIeHUsl MO3BOJISIOT OMUCATh 3BOJIOIUIO M3Yy4aeMOro IMpoLecca, XapakTep MPOUCXOISIINX C
MaTepHUaIbHOM CUCTEMON U3MEHEHUH B 3aBUCHMOCTH OT NEPBOHAYATIBHOIO COCTOSTHUS CUCTEMBI.
OTnuuuTeNbHOE CBOMCTBO AU(QPEepeHINaNbHBIX YPABHEHUM COCTOUT B TOM, YTO MPH HUX HUHTETPHU-
pOBaHHM OOBIYHO MOJYy4aeTcsi OECUUCICHHOE MHOXKECTBO pelieHui. [l ypaBHEHUs MEpBOTO IO-
psiZKa 3TO MHOKECTBO OMHUCHIBAETCS OJHON MPOU3BOJILHON MOCTOSIHHON. UTOOBI BBIIEIUTH U3 Oec-
KOHEYHOI'O0 MHOKECTBA PEIIEHUI TO, KOTOPOE OMHUCHIBAET UMEHHO JaHHBIN Ipoliecc, HE0OX0AUMO
3a/1aTh JOTIOJHUTENbHYI0 HH(OPMALIKIO, HApUMEp, 3HaTh HAYaJlbHOE COCTOSTHUE Mpolecca. Takoe
JOTIOTHUTEIBHOE YCIOBHE HAa3bIBACTCSl HAUaJIbHBIM YCIOBHEM.

3amaua UHTErpHpoBaHus IupdepeHInaTbHOr0 YpaBHEHUS MEPBOT0 MOPsIKa COBMECTHO C
HaYyalbHBIM YCIIOBHEM Ha3bIBaeTCs HaualbHOM 3a7aueil uiu 3agaueit Komm.

Jna nuddepeHanbHbIX YpaBHEHUH MIEPBOTO MOPSIKA CIEAYET pa3indyarh o0IIee, YaCTHOE
1 0c000€ pelIeHus, a TakxKe OOIINiA, YACTHBIM U 0COOBIN MHTETPAJIbL.

[Ipu uHTErpupoBaHWU YpaBHEHUU MEPBOTO MOPSIKA HAO IMPEXKE BCETO ONPEACTUTH TUI
ypaBHEHUS, a 3aTeM YK€ MPUMEHHUTh TOT WM MHOW MeTon peuieHus. Hamo o0s3aTenbsHO OCBOUTH
MpoLEeaypy NMPUBEICHHS YPaBHEHUS MEPBOTO MOPSAAKA K YPAaBHEHUIO C pa3/IeICHHBIMU MTEPEMEHHBI -
MU, TaK KaK UIMEHHO TaKhe ypaBHEHUSI MOKHO HETOCPEICTBEHHO HHTETPHUPOBATH.

Jnsa nuddepeHmanbHbIX YpaBHEHHH 1 — O MOPsIKa 00s3aTeIbHO 3HATh TOCTAHOBKH 3a/1a-
gyn Ko, kpaeBoit 3a7auu, 3aa4un Ha COOCTBEHHbBIE 3HAYCHUS.

B Teme, nocesimenHOM TuHEHHBIM AU(QepeHITuaIbHBIM YPaBHEHUSAM N — TO MOPsAKa, HAJI0
3HATh TEOPEMBI O CTPYKTYpE OOIIEro pemeHns OJHOPOIHBIX U HEOAHOPOIHBIX YpaBHEHUH, TaK KaK
OHHM YKa3bIBaIOT IMYTh OCTPOEHUS 00111ero pemenus. O0paTuTh BHUMaHUE Ha TO, YTO pPelIeHue JIH-
HEHHBIX OJHOPOJHBIX TU(dEpeHIInaIbHBIX YpaBHEHUH N — TO MOpsAIKa ¢ MOCTOSHHBIMU KOd(hdu-
[MEeHTaMH He TpeOyeT MHTETPUPOBAHMS, & CBOJUTCS K YHCTO anreOpandeckoil mpodieMe Haxoxkae-
HUSI KOPHEH COOTBETCTBYIOIIETO XapaKTEPUCTUUYECKOTO ypaBHEHHUs. Hago 3HaTh BUA YaCTHBIX pe-
IIEHUH JTMHEHHBIX OJHOPOIHBIX AU(PEepeHIINATbHBIX YPaBHEHUN N — TO MOPsAKA ¢ TOCTOSTHHBIMU
Koa(dUIIMeHTaMH B 3aBUCUMOCTHU OT BHJIa KOPHEH XapaKTepUCTUYECKOTO ypaBHEHUSI.
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Hamo ueTko ysACHUTH alrOpuUTM MOCTPOEHUS YACTHBIX PEIICHUH JTHHEHHBIX HEOTHOPOIHBIX
g depeHInanbHBIX YPaBHEHUH METOI0M Toa00pa (METOIOM HEOMPEIeICHHBIX K03()PHUIIMEHTOR),
o0paTuB BHUMAaHUE HA TO, YTO B 3TOM CIIydae BHJ YACTHBIX PEUICHUN HEOJHOPOJHOTO YpaBHEHHS
COOTBETCTBYET 110 CTPYKTYPE 3aJaHHOM IIPABOM YacTH.

Pa3znen: KoMILIEeKCHBIA aHAJIH3

B stom pazpene, mpexe Bcero, Hajo0 MOHATH, YTO KOMIUIEKCHOE YMCIIO SIBUJIOCH paciinpe-
HUEM TIOHSTHS ACUCTBUTENIBHBIX YHCEII, 3HaTh OMPEJCIICHHEe U TpU (GOPMBI 3aITUCH KOMILIEKCHOTO
YHUCIIa, TEOMETPUUYECKYIO HHTEPIPETALUI0O KOMIUIEKCHOTO YUCia U B3aMMHO-O/THO3HAYHOE COOTBET-
CTBHUE MEXJy MHOXECTBOM KOMILJICKCHBIX YHMCEJI U MHOXKE€CTBOM TOYEK KOMIUIEKCHOM TUIOCKOCTH.
KomruiekcHbie ynciia MOKHO M300pa)aTh C TOMOIIBI0 BEKTOPOB Ha KOMILUIEKCHOHU TockocTH. [lo-
ATOMY OTIEPALUU CIIOKEHHUS U BRIUUTAHUS KOMIUJIEKCHBIX YHACEN MOTYT OBITh CBEACHBI K OTIEpaIHsIM
CJIO’KE€HHUS U BBIYUTAHUSI COOTBETCTBYIOIIUX BEKTOPOB.

Hamo 3Hath u yMeTh BBHITIOJIHATH ONEpAllid YMHOXKCHHUS, JCJIICHUsI, BO3BEICHUS B TOJIOMKU-
TENBHYIO CTENEHb KOMIUIEKCHBIX YHCEJN, 3alTUCAHHBIX B TPUTOHOMETPUYECKOU GopMe, U3BJICUCHUS
KOpHS N-OM CTEMEeHU W3 KOMIUIEKCHOTO YHCIIa.

OO6patuth BHUMaHUE HA TO, YTO MHOKECTBO KOMIUIEKCHBIX YHCEII SIBJIICTCS 3aMKHYTBIM, TO
€CTh JIF00ast anreOpandeckas onepays HaJl KOMIUIEKCHBIMU YHCIIaMU HE BBIBOJUT 3a MPEIEIbl 00-
JIACTU KOMILUIEKCHBIX YHCEIT.

BaxxHo ocMbICTUTH MOHATHE (PYHKIIMN KOMIUIEKCHOM MEpEMEHHON KaK 0TOOpakKeHHs IJI0c-
KHX MHOXKECTB (MHO>KE€CTBA 3HAYE€HWW KOMIUIEKCHOTO apryMeHTa Ha MHOXKECTBO 3HA4YCHHH (yHK-
UK). JTa TeOMETpUUECKasi TPAKTOBKA B 3HAYUTEIILHO Mepe ompenenseT 3(HEeKTHBHOCTh METO0B
Teopuu (HYHKIUHA KOMIUIEKCHOM MEPEMEHHOM, TaK KaK OKa3bIBAE€TCS, YTO BO MHOTHX CIIydasX MpH
perieHuu 3a1a4 s o0nmacTei cinoxHoi Gpopmel (Hampumep, mpoduis Kpblja caMoJieTa, OTBEPCTHE
HEKpYTroBoi (OpMBI M T.I.) MOKHO OTOOPa3UTh 3aJaHHYIO 00JacTh CJI0KHOTO OYEepTaHUs Ha 00-
JIacTh TIPOCTON (hOpMBI (HAmpUMeEp, Ha SIUHUYHBIA KPYT), AJIT KOTOPOM COOTBETCTBYIOIIAS 3a7adya
WM YK€ pellieHa, WK PeleHNne HaX0IUTCS JOCTaTOYHO MPOCTO.

Hazno ycBouts, uto He Besikas GyHKINS KOMIUIEKCHOM MepeMeHHO siBisieTcs auddepeHiu-
pyeMoii, HO eciii JJisl Hee BBINOJHSIOTCS HE00X0AMMOE U JI0CTaTOYHOE YCIoBUs AuQdepeHuupye-
MocTtH (ycioBus Komu — Pumana), To oHa o0naiaeT psoM 3aMeyaTesbHbIX CBOICTB.

Hanpumep, BenMunHa WHTETpaia OT aHAIUTUYECKOW (DYHKIIMM HE 3aBUCUT OT (OPMBI ITyTH
WHTErPUPOBAHUs, a ONPEIEIIAeTCs JIUIIb €r0 HavyajlbHOW M KOHEYHOW TOYKaMH, MHTErpai Io 3a-
MKHYTOMY KOHTYpPY OT aHAJIUTUYECKON (PYHKIIUU paBEeH HYIIIO.

Hano 3naTh ueHTpanmbHy0 GOopMyny TEOPUU AHAIUTUYECKUX (PYHKIHMNA — WHTETPATbHYIO
dopmyny Komu (0Ha Mo3BOJISIET HAXOAUTh 3HAYCHUS aHAIMTUYECKON (PyHKIMH B J1I000I1 BHYTpEH-
Hel Touke ABYMEpHOM oOsactu o e€ 3HaueHusM Ha rpanuie C. Tem cambIM, MO CYIIECTBY, OHHU-
KaeTcsl pa3MEPHOCTh PEIIaeMOil 3a1a4i) U YMETh IPUMEHSTh €€ U OCHOBHYIO TEOPEMY O BbIUETaX K
BBIYHCIICHUIO KOHTYPHBIX HHTETPAJIOB.

[Ipyu u3yueHNM oneparuoOHHOTO UCYHUCIECHUS HA/I0 IOHSTh €r0 OCHOBHYIO MJICIO: TTEPEX0 OT
necTBuil Hal GYHKIHUSIMH JEHCTBUTENBHON TMEPEMEHHON - OPUTHHANIOB K 00jiee MPOCThIM JIei-
CTBUSIM HaJ U300pakeHUsIMU 3TuX ¢GyHkumii. Hamo 3HaTh cBoiicTBa mpeobOpazoBanus Jlamaca, a
JUIS BBHITIOJHEHHsI 0OpaTHOTO mpeoOpazoBanus Jlammaca OCBOMTH MPOLEAYPY Pa3loKEHHs Paluo-
HaJIBHBIX IpOOeil Ha MpocTeIne.

OTMeTHM B 3aKJIIOUEHHUE, YTO YCIENIHOE M3YyUeHUEe AUCUUIUIMHBI, MPUOOpeTeHrne HeoOXo-
JUMBIX KOMIETSHIINH, YMEHUI 1 HABBIKOB BJIAJICHUSI MaTEMaTHUYECKUM ammapaToM TpedyeT OT CTy-
JICHTOB OOJIBIION CaMOCTOSITENbHOM paboThl. OOpaTuTe BHUMAaHKE, YTO KOJIWYECTBO YACOB, OTBO-
JTMMBIX Ha CAMOCTOSTEIbHYIO pabOTy B COOTBETCTBUU C YYEOHBIM IJIAHOM, PaBHO WITH, KaK MPaBH-
710, OOJIBIIIE YACOB, OTBOUMBIX Ha BCE BUJIbI ayTUTOPHBIX 3aHSATHH.

[. DOHJ OLIEHOYHBIX CPEICTB
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@DOoH/T OLIEHOYHBIX CPEICTB MpescTaBiieH B [Ipunoxxenuu 2 k pabodeli mporpaMMe U BKIIOYAET Pa3-
JEJIBI:

1. MeTo/1pI KOHTPOJIS U OLICHUBAHUS PE3yIbTATOB 00yUCHHUSI.

2. llIkana u KpUTEPUH OLIEHUBAHUS PE3YJIbTATOB O0YUCHUSI.

3. OnieHOYHBIC CPEJICTBA.

3.1. Texymmmii KOHTPOJIb.

3.2. [IpomexyTouHas aTTecTamusl.
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CTpyKTypa u coep:RkaHue JUCHUUILIHUHBI

«IudpepeHnuabHbIe YPABHEHUS U KOMILUIEKCHbBIA AHAJIU3)»

Hampasnenne noarotoBku

13.03.02 DsiekTpo3HepreTUKa M JIeKTPOTEXHUKA

Ilpunoscenue 1

[Tpoduns
TpancnopTHas 3J1eKTPOHUKA U POrpaMMHUpPyeMasi CEHCOPUKA
bakanasp
(Ounas popma oOydeHMs)
I'ox nabopa 2024/2025
Buasbi yueOHoii padoTsl,
= . ®opmbl
2| = & BKJII0Yasi CAMOCTOSATEIbHYIO Buabl camocrosiTe/1bHOM padoThl aTTe-
S | 3 a6oTy CTY/IEHTOB CTyaeHToB
Pazzen |5 g paboty cTyA ’ Rl cTanuu
5| 2 = H TPYA0EMKOCTh B Yacax
: %
n/n © © CP | KC
J | I/C | JIab C P K.P. | KIL. | PTP | Pedepar | K/p | 2 | 3
Tpetuii cemecTp
Pa3znen 1. O6bikHOBeHHBIE TH(depeH-
HHMAJIbHbIE YPABHEHHUS
BBenenne. Jluddepennuanbupie ypaBHe-
HUS TEpBOTO Mopsnka. Beenenue. 3amauu,
npuBoasAnIue K AuddepeHuanbHbIM ypaB-
31 | HEHHMAM IEpBOTO MOpsIKA. OcHOBHBIE TO- 3 1 2 4 +

HATUSL OOBIKHOBEHHBIX UG depeHIrab-
HBIX ypaBHEHUH nepsoro nopsaka. Ilocra-
HoBKa 3amaun Komm. Teopema cymecTBo-
BaHUS W €JUHCTBEHHOCTH peuieHus. OG-
iee U 4acTHOE peuieHus, oOmMi U Yact-
HBIM UHTEerpanbl. ['eoMeTpUUYECKHl CMBICI




o0I11ero MHTErpaa.
Boinaua 3aganuii PI'P Ne 1 no 0.y.

3.2

VYpaBHEHUS C Pa3IENAIOUIIMUCS TTepPEeMEH-
HBIMH, OJIHOPOJHBEIC IU(epeHIMATHHBIE
YpaBHEHHsI, ypaBHEHHUs B IOJMHBIX audde-
peHImanax

3.3

JIuneliHbIe N1.y. NEPBOrO MOpSJAKAa U ypaB-
HeHusi bepHymin. PemeHne JTHHEHHBIX
YPaBHEHUH METOJOM  Bapualuu IpPOU3-
BOJIBHOW MOCTOSIHHOM, METOJOM MpPOU3BE-
neHuit bepHyim.

3.4

JuddepenHnnanbHble YpaBHEHUS BBICIIUX
nopsiikoB. Dopmbl 3anucu AuQdepeHn-
aIIbHOTO ypaBHEHHMs n-ro mopsjaka. Oodiiee
u yactHoe peuieHus. [loctaHoBka 3amaun
Komm, kpaeBoit 3amaun. MuTerpupoBanue
METOJIOM IOHM)KEHUS MOPSIKA.

3.5

Jlunelinbie ogHOpOAHBIE AU GEPECHITNATH-
Hble ypaBHEHHS N — ro mopsaka. OOmue
CBOMCTBa pEIICHUH JMHEHWHBIX OJHOPOI-
HbIX AU depeHInaIbHbIX YpaBHEHUNH N —
ro mopsaka. [lonarue ¢dyHIaMEHTAIBHON
CUCTeMbl pelieHuid. Bua yacTHBIX perie-
HUW JTUHEHHOTro ogHOpojHOTO AuddepeH-
[MATBHOTO YpaBHEHHSI B 3aBUCUMOCTU OT
BHJIa KOPHEH XapaKTepHUCTUYECKOTO YypaB-
HEHUSL.

3.6

Jlunelinple HeomHOpPOIHBIC auddepeHIn-
aNbHBIE YpPaBHEHHUs BTOPOTO mopsiaka. Teo-
pemMa o CcTpykType oOmiero pemieHuss Me-
TOJ BapHaIM IPOU3BOJBHBIX TOCTOSH-
HBIX.

3.7

Jluneitple HeonHOpOAHBIE MUdQepeHIn-
aJIbHbIC YPaBHEHHS N — ro MOpsjKa ¢ Io-
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CTOSIHHBIMU KO3 duuuentamu. Teopema o
CTPYKType OOIIEro penieHusi TaKuX ypaB-
HeHuit. MeToa mo1oopa 4acTHOTO PerIeHHs
JUIS Pa3IMYHBIX CIIELMAJIbHBIX BUJIOB IIpa-
BOMW YacCTH.

3.8

Kpaesbie 3amaun. 3amaum Ha COOCTBEHHBIE
3HAYCHU.

3.9

CucreMbl OOBIKHOBEHHBIX AU(QepeHu-
IbHBIX ypaBHEHHI. OCHOBHBIE TMOHSTHS.
Pemrenne HOpMaNBHBIX CUCTEM JIMHEWHBIX
OJIHOPOJHBIX U HEOJTHOPOJIHBIX YpaBHEHUI
C MOCTOSIHHBIMU K03 duriueHramu.

3.10

KoutposbHoe TectupoBanue mno aud.
YpaBHeHUsIM

10

3.11

Paznen 2. Teopusi pynkuuii kom-

IUIEKCHOM TMepeMeHHOM M oNepaluoHHoe
HCUYHCJIeHHe.
OyHKIMS KOMIUIEKCHOTO MEPEMEHHOTO.
[IpencraBinenre (QyHKIUH KOMILJIEKCHOTO
MIEPEeMEHHOT0 KaK OTOOpa)K€HUS IUIOCKUX
MHOXecTB.  OCHOBHBIE  3JIEMEHTapHbIE
(GYHKIMM ~ KOMIUIEKCHOTO  MEPEMEHHOTO,
OTJIMYUTEIIbHBIE CBOMCTBA HA KOMILIEKCHOM
IJIOCKOCTH

Boinaua 3aganuii PI'P Ne 2 no ¢yukuu-

AM KOMNJIEKCHOU NePeMEeHHOU.

11

3.12

[Ipenen u HenpepbIBHOCTh (YHKIHUU KOM-
ieKcHoro nepemeHHoro. Juddepennupy-
eMocTb. Yciosus Koim - Pumana.

12

3.13

WuTerpan oT GyHKUUU KOMIUIEKCHOTO Ie-
peMeHHoro. MHTerpanel OT aHaTUTUYECKUX
¢ynkuuit. Teopemsl Komm i ogHOCBS3-
HOM 00JIacTM W Ui CIOXHOTO KOHTYpA.
WnterpansHas  ¢opmyna Kommu. Hare-

13
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rpajibHOE NPECTaBICHUE IPOU3BOAHON OT
AQHAJTMTHYECKON (DYHKIIUH.

3.14

OyHKIIMOHAIBHBIC PSIBI, CTEICHHBIE PSJIbI
st QYHKIIUH KOMIUIEKCHOTO TIEpEMEHHO-
ro. Teopema Abens. Panel Telinopa u Jlo-
pana. O0IacTh CXOAMMOCTH PSZOB B KOM-
MJIEKCHOUW Tuiockoctu. Hynmu u  ocoOwie
TOYKH aHAIMTHYECKOW (QYHKIMH, WX KJac-
cuduKanus.

14

3.15

Teopus BBIYETOB, OCHOBHAsI TEOPEMA O BBI-
yeTax. BeluncieHne BBIYETOB OTHOCHUTEINb-
HO O0COOBbIX TOYEK. BpluncieHue KOHTYp-
HBIX HHTETPAJIOB C MOMOIIBIO BBIYETOB.

15

3.16

OrnepaninoOHHOE NCYKCIIEHUE.

Ompenenenne mpeoOpazoBanus Jlammaca.
[lonsitTne opurvHaza #  HU300pa’KeHUS.
CaoiictBa npeoOpazoBanus Jlarutaca. Ta6-
nua u300pakKeHU AIeMEHTapHbIX (PyHK-
105078

16

3.17

Oo6parHoe npeoOpazoBanue Jlammaca. Pas-
JIO)KEHUE palMOHAIBHON ApoOu Ha mpo-
crevmue. OnepalMOHHBIA METOJ PELICHUS
muddepeHIaabHbIX YpaBHEHUH.

17

3.18

KoHnTposibHOEe TecTHpOBaHHME O KOM-
MJIEKCHOMY aHAJHU3Y

18

dlopma ammecmauuu

19-
21

Bcero yacoB nmo aucuuiminge
B TpeThbeM ceMecTpe.

18

18

72

PI'P

KOH

Tp.
pao.

17




[Tpunoxenue 2

®OOH/J OIIEHOYHBIX CPEJCTB
MO JUCLUILTUHE

«IudpepeHnuaibHbIe YypaBHEHUS U KOMILUIEKCHBIA AaHAJIU3)»

Hanpasiienne moarotosku: 13.03.02 DnekTposHepreTrKa U JIEKTPOTSXHHUKA.
[Tpodune TpancnopTHas 3JEKTPOHUKA U POTPAMMHUpPyEMasi CEHCOPHUKA.
®opma 00yueHHs: OUHAsl.

Kadenpa: «Marematuka»

1. MeToabl KOHTPOJIA M OIIEHUBAHUS Pe3yJIbTATOB 00yUeHUSA
J1J11 KOHTPOJISI yCIIEBAEMOCTH M KaUeCTBA OCBOCHUSI TUCIIUIUIMHBI HACTOSIIEN MporpaMMont
MIPEeyCMOTPEHBI CIETYIOLINE BUbI KOHTPOJIS:
- KOHTPOJIb TEKYIIEH yCIIeBaeMOCTH (TEKYITUH KOHTPOJIb);
- IPOMEKYTOYHAs aTTecTalus (3K3aMeH).

2. lllkajia 1 KpUTEPUH OLIEHMBAHUSA Pe3yJIbTATOB 00yUeHHUs
®opma nNpoMeKyTOUYHOI aTTecTAMU: IK3aMeH

[IpomexyrouHas arrectarus oOy4yaronuxcs B (GopMe SK3aMeHa MPOBOJIUTCS MO pe3yJbTa-
TaM BBITIOJTHEHHUS BCEX BUJIOB y4eOHON pabOThl, MPEeIyCMOTPEHHBIX Y4E€OHBIM IIJIAHOM IO JaHHOM
JTUCHMIUIMHE, TIPU 3TOM YUUTBHIBAIOTCS PE3ybTaThl TEKYIIETO0 KOHTPOJIS YCIIEBAEMOCTH B TEUCHHE
cemectpa. O1leHKa CTETIeHN JOCTUKEHHS 00yJaroIIUMHUCS IJIAHUPYEMbIX PE3YJIbTaTOB 00yUeHUs 1O
JUCLMIUIMHE POBOJUTCS MPENoaBaTesieM, BEAYIIUM 3aHITHUS N0 AUCLIUIIMHE METOJIOM SKCIepT-
HOH o1neHKu. [lo uToram npoMexyroyHoi aTTecTaluy MO JAUCHUHUIIIMHE BBICTABIISETCS OLEHKA «OT-
JUYHO», «XOPOIIO», «YAOBIECTBOPUTEIHHOY» UITU «HEYJOBJICTBOPUTEIHHON.

Ixajga oneHuBaHusA Onucanmne

Bremonxensl Bce 00s3aTeIbHbIE yYciaoBudA HNOATOTOBKH CTYy-
JE€HTAa K IIpOME)KyTO'—lHOﬁ aTTeCTaluu, MNpCaAyCMOTPCHHBIC
nporpaMMoﬁ JAUCIHUITIIMHBI. CTy,I[eHT ACMOHCTPUPYET COOTBCT-
CTBHUC 3HaHI/II71, YMCHHI;’I, HABBIKOB II0KAa3aTCJIsIM, IIPUBCACHHLIM B
OTnnyHo Ta6n1/1uax, onepupyer HpI/IO6pCTCHHBIMI/I SHAaHUAMH, YMCHUAMU,
HaBbIKaMHU, IIPUMCHSACT UX B CUTyallUAX MOBBIIIEHHOM CIIOKHO-
CTH. HpI/I 9TOM MOT'yT OBITE AOIMYIICHbI HE3HAYUTCIIBHBIC OIIHO-
KU, HCTOYHOCTH, 3aTPYAHCHUS IIPU IICPEHOCC 3HaHUH U YMCHI/Iﬁ
Ha HOBBIC, HCCTAHAAPTHBIC 3aa1H.

BrimtonmHeHbI Bce 00s3aTeibHbIE yciaoBusi NMOATOTOBKM CTYy-
JACHTAa K l'lpOMQ)KyTO‘lHOﬁ aTTeCTaluu, MIpCayCMOTPCHHBIC
nporpaMMoﬁ JAUCITUITIINHBI. CTYI[CHT ACMOHCTPUPYET COOTBET-
CTBHUC 3HaHI/II71, YMGHHﬁ, HAaBBLIKOB I1OKA3aTCJIAM, ITPUBCACHHBIM B
Ta6nnuax, OonICpUupyeT HpI/IO6peTCHHLIMI/I 3HAaHUAMH, YMCHUAMU,
HaBbIKaMH. B TO ke BpEMs IIPpHU OTBCTC JOITYCKACT HCECYILC-
CTBCHHBIC IMOTPCIHIHOCTHU, 3aJa4yu pCmacT € HEAOYCTAMU, HC
BJIMAIOIIWMMHA Ha O6H.IPII>1 X0 pCHICHUA.

Xopouio




Brinonnensl Bce o0si3aTe/ibHbIE YCJAOBHSI NMOATOTOBKH CTYy-
JEeHTa K MPOMEXKYTOYHON AaTTecTallMH, MPEAyCMOTPEHHBIC
nporpaMMoil TucUMIUIUHBL. CTYJIEHT JAEMOHCTPUPYET COOTBET-
CTBUE 3HAHUU, YMEHHI, HABBIKOB MOKA3aTENsIM, IPUBEICHHBIM B
TabnuIax, onepupyer NpuoOPETEHHBIMHU 3HAHUSIMU, YMEHUSIMH,
VY 10BIIETBOPUTETHHO HaBblkaMu. Ho moka3biBaeT HermyOOKHUe 3HAHUS, IPU OTBETE HE
JOIYCKaeT TpYyObIX OIIMOOK WM MPOTUBOPEUYUI, OJHAKO B
(GOpMyITUPOBAaHUH OTBETA OTCYTCTBYET IOJDKHAS CBSI3b MEKIY
aHAJIM30M, apTyMEHTAIIMEH U BBIBOJIAMH, B PEIICHUH 3a7a4 MO-
T'yT COAEPKAThCs TPyObIe OomuOKH. J{71s OTydeH s TPaBHIILHO -
ro OTBETa TPEOYIOTCS YTOUHSIIOIIUE BOTIPOCHI.
He BrimonHeHs! 00s13aTe/ibHbIE YCJIOBHS MOATOTOBKHU CTY/A€H-
Ta K NPOMEKYTOUYHOI aTTecTalMu, MPETyCMOTPEHHBIE MPO-
rpamMmmoit nucuuiuinHbl, MJIM cTyaeHT AeMOHCTpUpYeT HEmoJ-
HO€ COOTBETCTBUE 3HAHMI, YMEHUI, HABBIKOB MPUBEIACHHBIM B
HeynosnerBopurensHo
TabnuIax, JTOMYCKAOTCS 3HAYUTEIIbHBIC OIIUOKH, TIPOSIBIISICTCS
OTCYTCTBHE 3HAHMW, YMEHHUH, HAaBBIKOB II0 PNy MOKa3aresew,
CTYJICHT UCTBITHIBACT 3HAYUTEIBHBIC 3aTPYIHEHUS MPU OTNEPH-
pOBaHUU 3HAHUSIMU U YMECHHSIMHU.
3. OueHo4YHbIE CpeaCTBA
Ne Hamvenosanme Kpartkas xapakrepucTrka O1leHOYHOTO IIpencrasnenne one-
OLIEHOYHOTO Cpe- HOYHOI'O CPEJCTBA B
/1 cpencraa
CTBa DPOC
1 Koutponsnas (ca- CpencTBo mpoBepKH yMeHMM NpuMeHsATh | KoHTposbpHbIE 3a1a-
MOCTOSITETIbHAS) MOJTyYEHHBIE 3HAHUS JJIs PEIICHUs 3a1ad | Hus
pabota OIIPENIETIEHHOTO TUIIA TI0 TEME WJIU pa3fe-
(KP) 1y
2 | PacuetHo- CpencTBO NMPOBEPKH YMEHHI mpuMeHATh | Komruiekt  3apanuii
rpaduyeckas pa- MOJIYYCHHBIC 3HAHUS 10 3apaHee ompeae- | Ui BBIIIOJIHEHUS
6oTa JIEHHOM METOJIMKE HJsl pElIeHus 3aJad | PacuyeTHO-
(PT'P) WIM 3aJlaHui TI0 MOJYJI0 WM JUCHHU- | TpadudecKoil paboThl
IUIMHE B LEJIOM.
CpencTBo KOHTPOJIS, OpraHU30BaHHOE KaK
crenuanpHas Oecela MeIaroruyeckoro
YcrHblii onipoc | paboTHUKA ¢ OOy4arolMMCsi Ha TEMB, Bonpocsl no
3 cobecesioBaHUe, | CBSI3aHHBIC C M3Y4aeMOW JUCHIHUIUIMHOU, TeMam/pazjieniam
(YO) paccuMTaHHOE€ Ha BBISICHEHHE o00beMa JUCIUTUIAHBI
3HaHMH 00YyYaromIerocs Mo omnpeaeneHHO-
MYy pa3feny, TeMe, mpobiaeme u T.11.
Cucrema cTaHAapTU3UPOBAHHBIX 33/1aHHM,
4 Tecr MO3BOJISIOIIAS aBTOMAaTH3UPO- BapanT TecTa
(T) BaTh MPOIEAYPY U3MEPEHHS YPOBHS 3Ha-
HUI ¥ yMeHM 00yyaromerocs.
5 | Ok3ameHanMoHHble | CpeIcTBO MPOBEPKH 3HAHUM, YMEHHH, | DK3aMEHALMOHHBIE
OuneTh HaBBIKOB. MOMKET BKJIIOYATh KOMIUIEKC | OUJIETHI
(Ob) TEOPETUYECKUX BOIPOCOB, 3aJay, MPAKTH-

YeCKHUX 3aJIaHUH.
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3.1. Texkymmii KOHTPOJIb

O1neHOYHBIE CPEICTBA TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH BKIIIOYAIOT KOHTPOJIBHBIE BOIIPO-
CBl W 337aHus B (popMe OJaHKOBOTO TECTUPOBAHUS JUIS KOHTPOJISI OCBOCHHS O0y4aroIMMUCs pa3-
JIEJIOB TUCUMILINHEL, ipueM PI'P.

Coaep:xanue pacuyeTHO-rpad)uuecKuX pador.

PacuetHo-rpaguueckas padora no 1uddepeHnnaNbHbIM yPABHEHHUSAM.

Kpatkoe copeprkanne pacueTHO-TpadhudecKoil paboThI:

Ilepswiit sman.

Mertoipl perienuit 1uddepeHanbHbIX ypaBHEHUH IEPBOTO MOPSIIKA Pa3IMYHOrO TUIIA.
Bmopoii sman.

Merto bl penienuit 1uddepeHIanbHbIX ypaBHEHUH N -T0 MOPsIIKA U CUCTEM Pa3IMYHOTO TUIIA.

PacuetHo-rpadguyeckas paboTa 1o KOMILUIEKCHOMY aHAJIN3Y.

Kpatkoe coaeprxanue pacueTHO-Tpaduueckoit paboThI:

JleiicTBUS HaJ KOMIUIEKCHBIMHU YHCIIaMU, JIEMEHTapHble (QYHKIIUN KOMILIEKCHOM MepeMeHHOM, 1o-
CTpO€HHE OTOOpaKEHHUM TUIOCKUX MHOXECTB, BBIUMCICHHE KOHTYPHBIX MHTETPAJIOB, PSAIAbl B KOM-
IJIEKCHOM 00acTH, pemenue AudQepeHuanbHbIX YpaBHEHUH ONepallMOHHBIM METOA0M.

KoMnieKkT 3aaaHuii /1 BLINOJIHEHUS
pacdetHo-rpapuyeckux pador (PI'P)
Bapuanrt

Pemute ypaBHEeHUs:
. (14 cosx) y/sin y +1dx = cos ydy /(1+ cosX),
. (X2 +xy)dy —(2xy + y?)dx =0,
. (& +1)dx+(siny +xe¥)dy =0,

N

g1 w

Pemnte 3agaun Komm a1 ypaBHEHUI:
6. Xy —y=-Inx, y(2)=1.

7.y =2y = xy?, y(0) =1.
8. Pemnth ypaBHeHue: y'"" —(ctgx)y" = ctgx .

Pemnts YPaBHCHUA:
10. y"+4y =2x%,
11. y" -5y"+7y'-3y = (4x +5)¢€*,
12. y'—4y' =e* +cos2x —sin X ,

&
1+ X2
14. Pemuth KpaeByo 3a1auy:

y"' —6Yy'+5y = e (x +1), y(0)=1, y(1)=1

13. y -2y’ +y=

15. HaiiTu coGCTBEHHbIE 3HAUeHHs A ¥ cOOCTBEHHbIE GYHKIMH Y 3a]auu;

y'+120y'+400%y =0, y(0)=0, y(1)=0.
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Pemntes ypaBHEHus:

16. x2y" +8xy'—4y = 2Inx,
17. Y+ Xy'+2y = X2,
Pemnts cucremsl ypaBHEHUN:
yi' = Yy2+Y3, =y -2y — X4
19. [y’zy +Yy, 20 Jy; yz yl
1 2 1 3 Y =4y +3x
Ly’ =y +2y. ST

3 1 2

Bapuanr

1. 3anucaTh KOMIUIEKCHOE YHCII0O & = —2 — 2 B TPUTOHOMETPUYECKOHN M MOKa3aTeabHON (opmax
W T0Ka3aTh €ro IMOJIOKEHHE Ha KOMIUIEKCHOH miockocth X0y ¢ yKkazaHueM MOJYJsl U apryMeH-
Ta.

2. BBIMONHUTE YKa3aHHBIC JIEHCTBUS C IByMs KOMIUICKCHBIMU uuciamu d =-2—2i u b =-3—1:

a+b a—b, ab, ab,a 3a.

3. Beruncnuts GyHKIMIO W= 3+ 2C0SZ° npu Z = —3 — | ¥ MOKa3aTh Ykcaa Z 1 W Ha KOMIUIEKCHBIX
miockocTsx X0y u uQv.

4. TIpoBepuTh (PYHKIIMIO KOMIUIEKCHO repeMeHHol W = 4shz —ch3z Ha aHanmuTHYHOCTH M HAWTH
€€ MPOU3BOIHYIO.
5. Beruncnuth uHTErpast GYHKIIMNA KOMIUIEKCHOM MTEPEMEHHOM 10 3aMKHY-
tgz
§L_3dz, C:z-1=1
(z+0)
Tomy KOHTYpY C, IpuMeHss HHTerpanbayo Gopmyny Komm u reopemy Komm o Beruerax.
6. Haiitn mo6paxenue F(p) mo Jlannacy GyHkumn neiictBuTensHO# nepemenHoii f(t) = 2e72'ch3t
— 4sin2t.
7. Haiitu opurunan f(t) mo ero u3obpaxkenuto 1o Jlamiacy
p+l
F(p)= -
p>—-6p+8
8. C nmomomsto npeodpazoBanus Jlamnaca pemmts 3amauy Komum s auHEHHOTO TuddepeHIm-
QJILHOTO YPaBHEHHUS C TIOCTOSIHHBIMHU KOS GHUIIMSHTAMK

y —y=¢€', y(0)=0, y(0)=0 (t>0).
KoMI1eKTBI TECTOBBIX 3aJaHUH
TecToBoe 3a1aHue 110 00BIKHOBEHHBIM AU (¢ epeHIHATbHBIM YPABHEHUAM
BAPUAHT Ne 1

3AJIAHHUE Ne 1.
y

JlaHo ypaBHeHHe mepBoro nopsiaka Xdy—ylin Zdx=0 g dopme, conepxanieil quddepeHmab.
X

IIpuBeaute ero x BUAY, pa3peliEHHOMY OTHOCUTEIBHO MTPOU3BOIHOM.

| OTtBer | ‘
3AJJAHUE Ne 2.
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Jano nuddepenunansroe ypasuenue Y = (K +1)x2, Torma pyHkums Yy =X° sBIgeTcs €ro pelie-
HUeM npu K, paBHOM:

| OtBer | |

3AJIAHHUE Ne 3.

d
OOmwmii maTeTpalt qudepeHInanbHOTO ypaBHEHUS _Z = XdX umeer BUI

y
BAPMAHTBI OTBETOB:
2 1 X2 1 x2
1y -1-%ic 2 -Zoesc y=2+C 4 =" ¢
y 2 y 2 y 2

3AJAHUE Ne 4.

VKaKUTEe UHTErPATbHYIO KPUBYIO perieHus 3anaun Ko it oObIkHOBEeHHOTO uddepeHias-
HOro ypaBHeHust Xy’ =2y;  y(1)=1.
BAPUAHTBIOTBETOB: 1) D 2)C 3) A 4) B.

y A

U

N9 X

3AJIAHHUE Ne 5.

Hano muddepeHunanbHoe ypaBHeHUE TpeThero nopsaka Y'=x+2. Torma obmiee pemieHue
YpaBHEHHSI UMEET BU]]

BAPUAHTBI OTBETOB:
1 1 1 1 2

) y=2x*+2¥+C 2) y=_x+_x,c X cx+c,
4 3 24 6 2

1 1 2
3 y=_x +—X3+C1X—+C2X+C3
24 3 2

4) y=x*+x3+Cx*+C x+C.
1 2 3

3AJJAHUE Ne 6.

Pemenne 3amaun Ko y' =, y(0) =1, y'(0) =2 umeer Bug

BAPUAHTbBI OTBETOB:
X3 X3 3 X2
Dy==" 2)y="u2x 3)y=%X_o1 PDV=—12x+
6 6 6 2

3AJAHUE Ne 7.

Hano muddepennnansHoe ypaBHeHHE BToporo nopsiaka Xy +Y' =0, Torma ero obiee perieHue
UMEET BUJL:

| OTtBer | ‘
3AJJAHHUE Ne 8.
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KopHu xapakrepuctiueckoro ypaBHenus paBubl K, =k, =2i, k; = =ks =—2I. Torna oOee pere-

HUE JIMTHEWHOTO OJHOPOIHOTO U (epeHITNAIEHOTO YPaBHEHHS C TOCTOSTHHBIMU KOA(GUITUEHTAMHI
OyJeT UMeTh BUJI:

| OtBer | |

3AJIAHHUE Ne 9.

N3BectHa QyHIaMeHTaIbHAs CHCTEMa PEIICHUN OJHOPOIHOTO JIMHEHHOTO Au(QepeHIIHATHEHOTO
ypaBHEeHHS: y =1 Y=X Y,= x2.  Torja yacTHOe pelleHHE YPaBHEHHS, yIOBJIETBOPSIOLIEE

HavanpHbIM yenioBusim  Y(0) =0, y'(0)=1, y'(0) =1, paBno:
BAPUAHTHI OTBETOB:
2

2 2
1) 1+x 2 X 3 x+X 4 14x+ X
2 2 2

3AJJAHHUE Ne 10.

Ooriee perenne auddepenmansHoro ypasaenust Y'' +9y' =0 umeer Bus:

| Otser | ‘

3AJJAHUE Ne 11.
Oyukupst Y =Ce 2 +C e gpusercs oOmMUM pelieHHeM JMHEHHOTO OJHOPOIHOTO AH(hepeHIH-
1 2

AJIBHOI'O0 YpaBHCHUA C IMOCTOAHHBIMU K03(1)(1)I/IIII/IGHTaMI/I, TOrJa €ro XapakKTepuCTU4ICCKOC ypaBHC-
HUE UMECT BU]]

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

3AJJAHHUE Ne 12.

YacTHOMY  pPEUICHUIO  JIMHEWHOTO  HEOJHOPOJHOTO  Mu(QepeHIaIbHOr0  ypaBHEHHUS
y' =5y +6y=x+1 1o BHay €ro mpaBoil 4YacTH COOTBETCTBYET (DYHKIIUs

BAPUAHTBI OTBETOB: 1) y,=Ax?+Bx 2) y,=Ae* +Be¥® 3)y, =e*(Ax+B) 4)
y.=Ax+B.
3AJJAHUE Ne 13.

Z[aHO JIMHENHOE HCOAHOPOAHOC ,Z[I/I(i)(i)epeHL[I/IaJ'ILHOS YPaBHCHUEC C ITOCTOSIHHBIMHA KOB(I)(I)I/II_II/ICHTaMI/I
2x

1-¢*
HHA METOAOM BapHallkK ITPOU3BOJIbHBIX ITOCTOSHHBIX 7

y' =5y +6y = - B xakom Buje cieqyeT UCKaTh YacTHOE pelleHHe HEOHOPOJHOTO ypaBHe-

| OTtBer | ‘
3AJJAHUE Ne 14.

Pemenue kpaeBoit 3agaun y' =0, 0<x<1 vy0)=1 y(1)=2 wumeerBun
BAPUAHTBI OTBETOB:

H)y=x-1 2)y=x 3)y=x+1 4) y=3x+1

3AJJAHUE Ne 15,

OG6iee penieHne cucTeMsl UM GepeHIHATBHBIX YPaBHEHHIMA <( g’/}' = g//Z i 12 UMeeT BHIIL:

2 1
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BAPMAHTBI OTBETOB:

[y =C +C e, [y =Ce*+C e™* -1,
1) iylz—tei 2) iyl=C%X—C%X—Q
2 2 2 1 2
[y =C +C ¢, [y =C +C e* -1,
3) % 1 1 2 4) % 1 1 2
ly,=C,e* -2 ly,=Ce* -2

TecToBOE 3a7aHue
10 KOMIIJICKCHOMY aHaJIN3y

3AJAHME 1
YCTaHOBI/ITe COOTBECTCTBHUEC Mencz[y KOMIIJICKCHBIM YUCJIOM U €T0 MOI[y.TIeM.

1 1-i 2./2
2 2+ 2i J2
3 -3+4i 2
! J3-2i 5

° J7

3AJIAHHME 2
JleficTBUTENbHAS YaCTh KOMILIEKCHOTO uncna  (3—2i)? paBHa

BAPUAHTBI OTBETOB: 1) V13 2)5 3)13  4) 9.
3AJAHME 7
Haiitu Moxyib KoMILIeKcHOTro uncia Z, ecmm Imz=3, a argz=arcsin(3/5).

| OtBeT
3AIAHUE 8

HaHO KOMILJIEKCHOE YHCII0 Z=2+ 1[5 i. YcraHoBUTE COOTBETCTBUE MCXKAY oncpalrsaMK HaJ OaH-

HBIM YK CJIOM U pE3yJibTaTaMU HUX BBLIIIOJIHCHUA.

! 2z 2+/5i

2 /7| 4

3 Z+7 9

4 71-17 2 /5.
3

3

3AIAHHME 9
Haiitu 3Ha4yenus kopHs 3/ —1. [TokaszaTh UX Ha KOMIIIEKCHOM MIIOCKOCTH.
| OTtBer |

3AJJAHME 10

3az[aHmo KaKuX OABYX Z[eﬁCTBHTCHLHLIX (I)YHKI_II/Iﬁ HeﬁCTBHTeHBHOﬁ HepeMeHHOﬁ OKBUBAJICHTHO 3a-
27 b}

JaHHe KOMITICKCHOM (DYHKIIMHM KOMIUIEKCHOU nepemenHoit  f (z) =€

| Otser |
3AJIAHHME 11

EHEW%.
2)

Ilycts 2 =7+i7- Boruncnurs (
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BAPUAHTBI OTBETOB: 1) -1 2)1 3 2® 4) —2%,
3AJJAHUE 12
_£+i£.

2 2
| OtBer | |
3AJIAHHME 13

Jlana QyHKIMS KOMIUIEKCHOI mepeMennoii: f (z) = z2. Ilposeputs, IpuMeHss ycnoBus Komm —

VkakuTe 3HaUCHHUE KOMIUIEKCHOTO Jlorapudma Lnz mpu z=

Pumana, siBIsIeTCS T OHA AaHATUTUYECKOA.
| OtBer | |
3AJIAHHME 15

zdz

BrruncnuTe uHTErpan —_—.
2
24 2 +9

| OtBer |
3AJIAHHME 16

0 n

Z
OnpeﬂenHTe pam/lyc CXOOAUMOCTHU psma Z ﬁ
n=0 (1 + |)

| OtBeT
3AJAHME 17

. . . z+1
Haiitu cymMy BbIUeTOB (DYHKI[HH KOMIUICKCHOM nepeMenHon f (z) = —————  OTHOCHTEJILHO

(z-2)(z-3)
€€ 0COOBIX TOUYEK.
BAPUAHTBI OTBETOB: 1) -7 2) -1 3) 1 4) 0.
3AJIAHME 18
Pemmte omepanmoHHBIM MeTONOM 3amady Kommwm s auddepeHIranbHOT0  ypaBHCHHS:

y'—4y =et, y(0)=0.

1
Vkazanue: Opurunany f(tf)=e™ coorserctByer mzobpaxkenne F(p)=——.

p+1

| OtBeT |

Ornenka «oTiMuHOY» BhIcTaBisgeTcs ctyneHTy 3a 90 — 100% npaBHIIBHBIX OTBETOB,
OIICHKA «XOPOLIO» - 32 He MeHee 75% MpaBUIbHBIX OTBETOB;

OIIEHKA «YJOBJICTBOPUTEIBLHO» - 3a HEe MeHee 50-60% npaBHIIBHBIX OTBETOB;
OIICHKA «HEYJOBJIECTBOPUTEILHOY - 32 MeHee 50 % MpaBUIBLHBIX OTBETOB.

Jlia mpoBeAeHHsT TEKYLIEro KOHTPOJS 3HAHUW CTYIEHTOB B JMCTAHIIMOHHOM (opmare B
paspabotanHoM kadenpoit «MaTemaThkay OHIANHH-Kypce HMMEIOTCA MPOMEXKYTOYHbIEe (IIPOOHBIEC)
KOHTpPOJIbHBIE PaOOTHI.

3.2. IIpome:XyTOYHAS aTTeCTALUSA

IIpomexxyrouHas arrectaius - (3k3aMeH) MPOBOAUTCS 10 OMiIeTaM B YCTHOH (opme.
Bpewmst U1 moAroTOBKM OTBETA HA BONPOCHI HE OoJiee 45 MUH.

buner BkIt04aeT TEOpETUUECKUM BOIIPOC U 3a1a4U.

KoMIinekTel hK3aMeHallMOHHBIX OMIIETOB XpaHATCS Ha Kadenpe «MareMmaTHKay.
TunoBbie BApHAHTHI OMJI€TOB MPUJIATAIOTCS.
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N

o1

10.

11.

12.

13.

14.

15.

16.

17.
18.

=

KoMmmiekT Bonpocos

OBbBIKHOBEHHBIE TM®P®EPEHIIUAJIBHBIE YPABHEHUSA

OCHOBHBIC TIOHATHUSI TEOPHH OOBIKHOBCHHBIX JU(DPEPEHITNATBHBIX YPABHCHHM TIEPBOTO TTOPSII-
Ka: ompejeneHrue OOBIKHOBEHHOTO nuddepeHInanIbHOTO ypaBHEHUs, (DOPMBI 3aIUCH OOBIKHO-
BEHHOTO JU(D(HEepeHIIMATLHOTO YPAaBHEHUS TIEPBOTO TMOPSAKA, TOHITHS OOIIEr0 W 9acTHOTO pe-
IICHHH, OOIIETro M YaCTHOTO WHTETPAIOB.

[ToctanoBka 3amaun Ko mist nuddepeHnnaibsHoro ypaBHEHUS IEPBOTO TOPSIIKA.

Teopema cyiiecTBOBaHUS M €IUHCTBEHHOCTH PEIICHUS I AUPPEPEHIINATHHOTO ypaBHEHUS
MIEPBOTO MOPSIJIKA.

I'eoMeTpudecknii CMBICT OOIIEr0 WHTErpajia OOBIKHOBEHHOTO JI.y. TIEPBOTO MOPSIIKA.
JuddepeHnnanpHbie ypaBHEHUS TIEPBOTO MOPSIKA C Pa3CICHHBIMHA U Pa3ICIISIOIIUMUCS T1e-
PEMCHHBIMH.

Jluneitaple quddepeHnnaIbHbie YPaBHEHUS MIEPBOTO MOpsaka. MeToa Bapualud MPOU3BOJIb-
HOMW MOCTOSTHHOM.

JuddepeHnnanpHbie ypaBHEHHS N-T0 TIOpsiaka. OCHOBHBIC TIOHATHS: OPMBI 3aITUCH, TTOHSATHS
0OLIEero M YaCTHOTO PelIeHUH.

[TocranoBka 3amaun Ko u kpaeBoii 3aaun 17151 0OBIKHOBEHHOTO (D PepeHInaIbHOTO ypaB-
HEHUs N-TO TOPsIKA.

WNuTerpupoBanne nuddepeHIMaTBHBIX YPaBHEHHH N-TO MOPSIKA METOJOM TOHMKEHHS TTOPSI/I-
Ka.

Jluneiinbie omHOpOHBIE MU epeHnnanbHbIe ypaBHEHHUS N-ro mopsaka. OOmue cBOMCTBa pe-
LICHUM: TMOHATUSA JMHEWHO 33aBHCHUMBIX W JIMHEMHO HE3aBHUCUMBIX DPEIICHHUH, ONpeAeTInuTeNs
Bponckoro, monsarrue GpyHaaMeHTaIbHON CUCTEMBI PEIICHHH,

Teopema o CTpykType 0OIIero pemieHuss OOBIKHOBEHHOTO JIMHEHHOTO OJHOpoAHOTrO Audde-
PEHIMAIILHOTO YpaBHEHHsI N-TO MOPSIKA.

Jluneiinble ogHOpoaHbIE AU]QepeHInalbHble YpaBHEHUS N-TO MOPSAIKAa C MOCTOSHHBIMU KO-
s punmenTamu. XapakTepuCTUUECKOE YpaBHEHHUE, €ro CBsA3b ¢ MU QepeHInaIbHBIM YpaBHE-
HUEM.

Bun dacTHBIX perieHuil JTUHEHHOro oJHOpPOAHOro auddepeHIaTbHOT0 ypaBHEHHUS N - TO
MOPSIIKA C TMOCTOSIHHBIMM KO3(Q(PHUIIMEHTaMH B 3aBUCHUMOCTH OT BHJa KOpPHEH XapakTepu-
CTHYECKOI'O YpaBHEHHUSI.

Jluneiinble HeomHOpOAHBIE MUddepeHunanbHble ypaBHeHHs. Teopema 0 CTpyKType o00I1ero
pelieHusl.

Pemenne nuHEeWHBIX HEOJAHOPOAHBIX AU(PPEpEeHIIUANIBHBIX YPaBHEHUI C MOCTOSHHBIMH KO3(-
¢bunuentamu. Meto noadopa 4acTHOTO pelIeHus s MpaBbIX YyacTel BUaa

f(x)=P,(x)e*, f(x)=McosPx+Nsinfx,
f (x) = P(x)e** cos x + Q(x)e™ sin B X.
Pemenune nuHEHHBIX HEOTHOPOIHBIX IUBdEepeHIINANBHBIX YpaBHEHUN METOJOM Bapualuu
IMPOU3BOJIBHBIX ITOCTOSHHBIX.
IloctanoBka u pCHICHUC 3a1a4U Ha COOCTBEHHEIE 3HAUYECHUS.
Cuctemsl nuddepeHanbablx ypaBHeHHH. [onsatue HopManbHOM cuctemsl. [loHsaTus oOrie-

'O U 4aCTHOI'O peH_IeHI/Iﬁ CHUCTCMBI. TeopeMa 0 IIPHUBCACHHUU ,Z[I/I(l)(l)epeHL[I/IaJ'ILHOFO YpaBHCHUA
N-T0 mopsJaKa K HOpM&J’IBHOfI cucreMe. Metod UCKITIOUEHHSI HEU3BECTHEHIX.

KOMILJIEKCHBIN AHAJIN3

KommuiekcHsie uncina. Onpenenenue, GopMbl 3alicy U ISHCTBUS HaJl HUMHU.

Omnpenenenne QyHKIUN KOMIUIEKCHOHM nepemeHHOM. [loHAaTne QyHKIMM KOMIUIEKCHOU mepe-
MEHHOM KaK 0TOOpaXKeHHUS.

Omnpenenenre 1 CBOWCTBA OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIMNA KOMIJIEKCHOM ITePEMEHHOM.
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4. Jlorapupmudeckas GyHKIUS KOMIUIEKCHOH EPEMEHHOM.

5. HenpepsiBHOCTh 1 1uddepeHIIpyeMOocTh (PYHKIIUN KOMIUIEKCHOM nepeMeHHo. YcnoBus Ko-
i — Pumana. TloHsiTHE aHATUTHYECKON (PYHKIIHH.

6. OmnpeneneHue U CBOMCTBA MHTETPATIOB OT PYHKIMI KOMIUICKCHON MepEeMEHHOMN.

7. Teopema Komu 11t 0IHOCBSI3HOM 00IacTH.

8. Teopema Komm 1151 CIIOKHOTO KOHTYpA.

9. UnrerpanpHast (opmyna Komu. Berurcienre KOHTYpHBIX MHTETPAJIOB  C MOMOINBIO HHTE-

rpanbHO# popmyrsl Komn.

10. MHTerpanpHOE MPEaCTaBICHHE TIPOU3BOJHON OT aHATUTHYECKON (DYHKITHH.

11. Crenennsbie psibl B KOMIUIEKCHOH obnact. Teopema AGerns. O01acTh CXOIUMOCTH CTEIICHHOTO
psiga B KOMIUIEKCHOM oGacTu.

12. Teopema 0 paznoxeHHH (YHKIUM KOMIUIEKCHOW nepeMeHHo# B psn Teinmopa. Pasmuunsie
dhopmel 3anucu psiaa Teiinopa. O6macTs U paguyc cxoauMocTH psiga Teitnopa.

13. PaznoxxeHre OCHOBHBIX 3JIEMEHTApHBIX QYHKIHH B psij Teitmopa.

14. Psin Jlopana. Ob6nacts cxonumocTu psiaa Jlopana.

15. Knaccugukanus ocoObIX TOUEK aHATUTHUECKON PYHKIUU.

16. IonsiTue BeIYeTa GYHKIUU OTHOCUTEIHFHO 0c000i Toukn. OCHOBHASI TEOPEMa O BBIUETAX.
@opMyITBI 17151 BBIYUCIICHHUS BBIYETOB (DYHKIIMH KOMIUIEKCHOW TIEPEMEHHOW OTHOCHUTEIIEHO
MIPOCTOTO TMOJIIOCA, MOJIF0ca N —TO MOPsIKA.

17. BerunciieHue KOHTYPHBIX HHTETPAJIOB OT (PYHKIIMH KOMILJIEKCHOM IMMepeMEeHHOH C MMOMOIIBIO BbI-
YETOB.

18. Onpenencnue nmpeoOpazoanus Jlamaca, MOHATHS OPUTHHAIA U H300paKECHUSI.

19. CgoiictBa mpeoOpaszoBanus Jlamiaca. TeopeMbl THHEHHOCTH N300paKeHUS U TIOI00HSL.

20. CpoiicTBa mpeoOpazoBanus Jlaruaca. TeopeMbl CMEIICHHS N300payKEHUS 1 3ara3 /IbIBaHHSI.

21. CpoiictBa peoOpa3oBanus Jlamnaca. Teopemsr quddepeniimpoBanus opuruaaia u auddepeH-
UPOBAHUS U300paKEHUSI.

22. CpoiictBa nmpeobpazoBanus Jlammaca. Teopema nHTErpUpOBaHUS OPUTHHAIIA.

23. O6parHoe mpeoOpazoBanue Jlamnaca. Teopema oOparieHus.

24. O6partHoe npeoOpazoBanue Jlammaca. CriocoObl HAX0KIECHUS OpUTHHATIA.

25. OnepaliuOHHBIN METOJ] pellIeHUs TUHEHHBIX HEOJTHOPOAHBIX U depeHIIaTbHBIX YpaBHEHUH C
MMOCTOSTHHBIMH KOA(P(UIIUSHTAMH.

TunoBbie BApUAHTHI OUJIETOB
no pucruiuimie «/luddepennnansabie ypaBHEHUS U KOMITICKCHBINA aHATTN3)

MUHUCTEPCTBO HAYKU U BBICILEI'O OBPA3OBAHUS POCCUUCKOM OEJIEPALIIN
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXIEHUE
BBICIIHEI'O OBPA30BAHU A
«MOCKOBCKHUM NOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHMH MOJIUTEX)

@akynbreT 0a30BBIX KOMIIETEHLIUH, Kagenpa MaTeMaTUKH
HucuumunHa «/luddepennmanbable ypaBHEHHS 1 KOMITJIEKCHBIN aHAIN3».

Kypc 2, cemectp 3

BUJIET Ne 1
1. OcHOBHBbIE MOHATHUS TEOPUH OOBIKHOBEHHBIX MU (HepeHITNATBbHBIX YpaBHEHUH TIEPBOTO MOPSA-
KA.
2. CBsi3p MEX]ly TOKa3aTeIbHBIMU U TPUTOHOMETPHUECKUMHU (DYHKITUSIMU KOMILIEKCHO mepe-
MEHHOM.

3. Pemwurts ypaBuenue: Y'Y —2y' +y =2X.
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4. Bpramemuts ¢ —C€0SZ 4, ¢ nomombto HTerpatbHOH hopMyssr KomH 1 0CHOBHOM Teopemb!
232> —2-2
O BBIYETAX.

YTBepkaIeHO Ha 3acenannu kadeapsl mareMatuku « 03» 05 2023 r., mporokost Ne 10

3aB. kadeapoii B.B. I'aneBko / /

MMHUCTEPCTBO HAYKU U BBICIIET'O OEPA3OBAHNMS POCCUNMCKOM ®EJEPALINN
OEJIEPAJIBHOE 'OCY AAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbBHOE YUYPEXIEHUE
BBICILIET'O OBPA3OBAHUA
«MOCKOBCKHWH MOJIMTEXHUYECKWA YHUBEPCUTET»
(MOCKOBCKI/Iﬁ MMOJIMTEX)

®axynapTeT 0a30BBIX KOMIIETEHIIHH, kadenpa MaTeMaTUKU

Hucuuruinaa  «/luddepennnanbHbple ypaBHEHUS U KOMIUIEKCHBIN aHATH3.
Kypc 2, cemectp 3

Bbuier Ne2
1. KommnekcHbie uncna. Onpenencuue, GOpMbI 3aUCH U ISUCTBHS Hal HUMU.
2. Pemnts 3agauy Komm: y' = 1+yX2 +e"%  y(0) =1.
—iz
e .
3. Pemmts ypaHenme €0szZ-——+1-1=0.

4. Pemmwmts 3amauy Komm:
[y =y1+2y2+1, {y1E0%=O,
y =2y +vy, y (0) =0.
2 1 2 L 2

YTBepxkaeHo Ha 3acenanuu kadeapbl matematuku « 03» 05 2023 r., mpotokoa Ne 10

3aB. kadeapoii B.B. I'aneBko / /

MUHUCTEPCTBO OBPA30OBAHUS U HAVKH POCCUMCKOMN OEJIEPALIIN
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXIEHUE
BBICIIHEI'O OBPA3OBAHU I
«MOCKOBCKHUM NOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHMH MOJIUTEX)

dakynbTeT 0a30BBIX KOMIIETEHIIUH, kagenpa MaTeMaTUKH

JucuumuinHa «/{uddepennmanbable ypaBHEHHS U KOMITJIEKCHBIN aHAIN3».
Kypc 2, cemectp 3

Buier Ne 3

1. Tlonstue BhiyeTa GpyHKIMH. OCHOBHAs TEOpEMa O BbIUETAX.
2. PemuTh onepannoHHbIM MeTOIoM 3a1ady Komu Yy’ —4y =sin2t, y(0)=0.

3. Pemmuts ypapuenue: YV —y = X2

4. Haiitu o01ee pelieHre CUCTEMBbI:
28



r_ 3x
( yl = y2 +e ",
Y2 =X=Y+2Y,
YTBepxkaeHo Ha 3acenanuu kadeapsl maremMatuku « 03» 05 2023 r., mpotokon Ne 10

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

Jnist IpOBEJICHUsT TIPOMEXYTOYHOTO KOHTPOJISI 3HAHUH CTYACHTOB B JWUCTAaHIMOHHOM (op-
MaTe B pazpaboTaHHBIX Kadenpoit «MaremaTnkay oHIaiiH-Kypcax «Jlnddepennunansuesie ypaBHe-
Hus» U «Teopust PyHKUMN KOMIUIEKCHONW NEPEMEHHOM M ONEpPAlMOHHOE HCUUCIEHHUE» UMEIOTCS
HUTOTOBBIE TECTHI.
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