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1. Ienn, 3a1a4n U UIaHUpPYeMble pe3y/IbTaThl 00y4eHHs 110
AUCHUIINHE

K ocHOBHBIM yeram  ocBoeHHMs  AucUMIUIMHBL  «KOMIUIEKCHass  MaremaTtuka U
nuddepeHranbHble ypaBHEHU» CIIEAYeT OTHECTH:

- BOCIIUTAHUE Y CTYACHTOB OOl MareMaTn4ecKo KyJabTyphl;

- TpuoOpeTeHue CTyIEHTAaMU IIUPOKOr0 Kpyra MareMaTHYeCKHX 3HaHUM, YMEHHH u
HaBbIKOB;

- pa3BUTHE CIIOCOOHOCTH CTYIEHTOB K UHIYKTUBHOMY U JI€TyKTUBHOMY MBIIUICHUIO HAPSIAY
C pa3BUTHEM MaTEMATU4YECKON MHTYULUH;

- YMEHHE CTYyJCHTaMH pa3BUBaTh HABBIKU CAMOCTOSTEILHOTO U3yYeHUs yUeOHOM U Hay4YHOI
JUTEpaTypbl, COAEPKALLEH MaTEMaTUYECKUE CBEICHUSI U PE3YIIbTaThI;

- TMOJATOTOBKY CTYIEHTOB K JESTEJIbHOCTH B COOTBETCTBUU C KBaJTU(UKALMOHHON
XapaKTepUCTUKON OakaiaBpa IO HANPABICHUIO, B TOM YKcie (POPMUPOBAHNE YMEHHUN UCTIOIB30BaTh
OCBOCHHBIE MaTeMaTHUYECKHE METO/Ibl B MPO(eCCUOHAIBHOMN 1eATEeIbHOCTH.

- TIOATOTOBKY BBICOKOKBAJU(HUIIMPOBAHHBIX KaJpPOB, BOCTPEOOBAHHBIX B YCIOBHAX
uuppoBoi TypOYyJEHTHOCTH M BBICOKMX TEXHOJOIMYECKHX PHUCKOB COBPEMEHHOH uudpoBoi

OKOHOMUKH.

K ocHOBHBIM 3adauam ocBoeHHs jucnuIUIMHBI «KommiekcHas Maremartnka W
muddepeHnranbHble YpaBHEHHSD CIIEIyeT OTHECTH:
- OCBOGHHE CTYJCHTAMH OCHOBHBIX IIOHATHH, METOAOB, (HOPMHUPYIOIIMX OOIIYIO

MAaTCMaTU4ICCKYO IMOATOTOBKY, HCOGXOI[I/IMYIO AJIg YCTICITHOTO pCHICHUSA TPUKITAAHBIX 3a4a4;
- (opmupoBaHue y cTyneHTa TpeOyemMoro Habopa KOMIETEHITUH, COOTBETCTBYIOIIUX €Tr0
HaNpPaBJIEHUIO TTOATOTOBKU M 00ECIIEUNBAIOIIUX €T0 KOHKYPEHTOCIIOCOOHOCTh Ha PHIHKE TPyAa.

Obyuenne mno aucuumuinHe «KomrutekcHass wmaremaruka u auddepeHnnanbHble ypaBHEHUS
HampaBlieHO Ha (OpPMUPOBAHUE Yy OOYyHAIOIIMXCA CIEAYIOIUX KOMIETEHIIMH B COOTBETCTBUHU C
@I'OC 09.03.01 (ypoBenb OakanmaBpuara) 1o HamnpasieHuto noarorosku 09.03.01 Mudopmaruka u
BBIYUCIIMTENIbHASI TEXHUKA, YTBEP)KICHHBIM TTpuKa3oM MuHoOpHayku Poccuu ot 19.09.2017 Ne929:

HNHaukaTopbl 10CTHKEHUSA
KOMIIeTeHIIMH

Kox m HanmenoBanmne KkoMneTeHIumn

OIIK-1. CnocobeH mpruMeHSTh
€CTECTBEHHOHAYYHBIC U OOIICHHKCHEPHBIC
3HAHUS, METOAbl MATEMaTHUECKOTO aHaIu3a U
MOJICITHPOBAHWSI, TCOPETUICCKOTO H
9KCIEPUMEHTAILHOTO UCCIIEIOBAHUS B
npodeccruoHaNbHON ACSITEILHOCTH

OIIK-1.1. 3HaeT OCHOBHI BEICHICH
MaTeMaTUKU U UHPOPMATHKHU.

OIIK-1.2. YmeeT pemiath cTaHAAPTHBIE
npodeccruoHaNbHBIE 331a9H ¢ TPUMCHEHUEM
€CTECTBEHHOHAYYHBIX U OOIIEHHKEHEPHBIX
3HAHHUH, METOJIOB MAaTeMaTHYECKOTO aHaIN3a
Y MOJICTTUPOBAHMS.

OIIK-1.3. BaageeT MmeTogamMu
TEOPETHYECKOTO U IKCIIEPUMEHTAILHOTO
WCCIIeIOBAHMS 0OBEKTOB MPOQECCUOHATLHOM
JEITEIbHOCTH.

2. MecTO JUCHMILUIMHBI B CTPYKTYpPe 00pa30BaTe/ibHO MPOrpaMMbl

I[I/ICL[I/IHJ'II/IHa OTHOCUTCS K oO0Os3areapHOlM yacTh Onoka bl: «MaremaTH4eCKHUe
JUCHHUIIIINHBI» .
I[I/ICL[I/IHJ'II/IHa 6a31/1pyeTc;{ Ha CJICAYIOIIUX, HpOI\/'II[eHHBIX JAUCHUIIIIMHAaX:

- INHEWHas anreodpa;

Monyns



- MaTeMaTU4YeCKUM aHaIu3;
Juctunmaa «KomruiekcHast matemaruka v nuddepeHInaibHbie YpaBHEHUD JOTHISCKH CBsI3aHa C
MOCEAYIOMUMH TUCUUTTMHAMU:
B obsizamenvrou vacmu:
- IMCKPETHAsI MATEMAaTHKa;
- KOMIUIEKCHAsl MaTeMaTHKa U JuddepeHImaibHble YpaBHEHNUS,
- TEOpHS BEPOATHOCTEN U MaTeMaTHYECKasl CTaTUCTUKA;
- OCHOBBI TPOTPAMMHUPOBAHHSI;
- 0a3bl JaHHBIX;
- MaTeMaTu4ecKast JIOTUKa ¥ TEOPHS aJITOPUTMOB B MPAKTHKE MPOTPAMMHUPOBAHHUS.
.B uacmu, gpopmupyemoii yuacmuuxamu oopazo8amenbHbix OMHOUEHULL:
- OJICKTPOTEXHUKA U DJICKTPOHHUKA,
- OCHOBBI TEPMO-THIPO- U Fa30IMHAMUKY;
- OCHOBBI TPOCKTUPOBAHUS MEXAHU3MOB.

3. CTpyKTypa ¥ coaep:kaHue JUCHUIINHbBI
OO01mmas TpyI0eMKOCTh AUCIUILINHBI COCTABISACT 4 3a4eTHHIE €qUHUIIBI - 144 yaca.

3.1. Buabl yueOHO# padoThHI M TPYI0EMKOCTh

n/n Bup y4yeoHoit padorTsl Koamecrso Cemectp 3
4acoB
AYIMTOpPHBIE 3aHATHSA 54 54
B ToMm uncie:
Jlexknuu 18 18
1.
CemMuHapCKUe/IPAaKTUUECKUE 3aHITHS 36 36
2.
JlaGopaTopHble 3aHATHUS - -
CamocTosiTeJIbHAsA padoTa 90 90
IIpoMe:KyTOUHAS ATTECTALUS
JK3aMEH €] €]
Hroro 144 144

3.2. Temarn4ecKui IJIAH U3YyYCHUSA TUCHMUILIMHBI

Pazmenién B npunioxkennn 1 k pabodeit mporpaMmme.
3.3. Conaep:xxanue pa3esioB JUCHUILIMHBI

BBenenue
[Ipenmer, 3amaun W coaepkaHue AUCHUIUIMHBIL. (OCHOBHBIE H3Talbl Pa3BUTHUS JIUCIUILIMHBIL.
CrpykTypa Kypca, €ro MECTO U POJIb B TTOJITOTOBKE CIEIUATUCTA, CBA3b C IPYTUMHU JUCIUTIITHHAMMU.

Paznea 1. KommiiekcHass MareMaTuKa



Tema 1. Ilonarue kommiiekcHOro uncia. [lonstrue komruiekcHOM miockocTi. Moaynb u
apryMeHT KOMIUIEKCHOro uyucna. Tpu ¢GopMbl 3amucu KOMIUIEKCHOTO uuncia. JledcTBust Haj
KOMIUIEKCHBIMH YHCTIaMHU.

Tema 2. DyHKIHMS KOMIUIEKCHOTO mepeMeHHoro. [Ipencrapnenne GyHKIIMNA KOMITJIEKCHOTO
MEPEMEHHOTO KaK OTOOpaKeHHs IUJIOCKMX MHOXECTB. OCHOBHBIE 3JI€MEHTapHble (YHKIUU
KOMIUIEKCHOTO NTEPEMEHHOT0, OTIMYUTEIIbHBIE CBOMCTBA HA KOMILJIEKCHOM IIOCKOCTH.

Tema 3. Ilpemen ¥ HENpepbIBHOCTh (PYHKIMM KOMIUIEKCHOTO  MEPEMEHHOTO.
Huddepenunpyemocts. Yenosus Komm - Pumana.

Tema 4. Hurerpanm oT (pyHKIMH KOMIUIEKCHOTO MEPEMEHHOTO. 3aBHCHUMOCTH OT IyTH
uHTerpupoBanus. HWuterpansl or aHanutnueckux (ynkumid. Teopembl Komm amst omHOCBsSI3HOU
oOmactu u AJi CIOKHOTO KoHTypa. MHTerpanbHas gopmyna Komm. MHTerpanbHoe npeacrasieHue
MIPOU3BOAHON OT aHATUTUYECKON (DYHKIIHH.

Tema 5. OyHKIMOHAJIbHBIE PSAAblI, CTENEHHbIE PsAbl Ui (GYHKIHH KOMIUIEKCHOTO
nepemenHoro. Teopema AOens. Psaaer Teitmopa um Jlopana. O01acTe CXOOUMOCTH PSIJIOB B
KOMITJIEKCHOU TI0CKOCTH. Hymu u ocoOble TOUKK aHaIWTH4YeCKON (YHKIMH, UX KIIacCU(UKALIKS.

Tema 6. Teopusi BBIYETOB, OCHOBHasl TeopemMa O BblUeTaxX. BbIUMCIIEHHE BBIYETOB

OTHOCHTEJIBHO 0COOBIX TOYEK. BbluncaeHne KOHTYPHBIX HHTEIPAJIOB C TOMOIIBIO BBIYETOB.

Tema 7. Omnepanumonnoe ucuucienue. Onpenenenne npeodpaszoBanus Jlamnaca. [lonstue
opurnHana u wu3o0paxkeHus. CpoiictBa mnpeoOpa3oBanmst Jlarumaca. Tabnwma wu300pakeHUI
3JIEMEHTapHBIX (PYHKIUH.

OobparHoe mpeoOpazoBanue Jlammaca. @opmyna MemmHa. PasnmoxkeHue panunoHaIBHON
npoOu Ha mpocteimue. OnepanoHHbIN MeTo pereHus AuddepeHnaibHbIX YPaBHEHUH.

Pasznen 2. O0bIkHOBeHHBbIE TU((PepeHINATIbHbIE YPABHEHUSA

Tema 1. Huddepenunansuple  ypaBHeHHs IIepBOro mopsiaka. Bsexenue. 3anauw,
npuBosmve K Iup@epeHIUalbHbIM YPaBHEHUSAM IepBOro mnopsaka. OCHOBHbBIE IOHSATHUS
OOBIKHOBEHHBIX AU (epeHInalbHbIX ypaBHEHHH TiepBoro mopsnaka. ITocranoBka 3amaun Komm.
Teopema CymiecTBOBaHHS M €AMHCTBEHHOCTH permieHus. OOIiee W 4acTHOE pPEIICHUs, OOIMA H
YacTHBIA MHTErpanibl. ['eoMeTpuuecKuii CMbICT OOILEro HHTErpaa.

VpaBHEeHUsI ¢ pa3feNAIOLIMMUCA IEPEMEHHBIMM, OIHOPOIHBIE AHpdepeHunnanbHble
YpaBHEHHMS, YPAaBHEHHUS B MOJIHBIX U depeHnanax.

Jluueitnbie 1.y. mepBOTO Nopsiaka U ypaBHeHus bepHymin. Pemienue TMHEHHBIX YypaBHEHUN
METOZIOM BapHaluy IPOU3BOJIBLHON IOCTOSHHOM, METOJOM IIpOU3BeIeHUN bepHyiu.

Tema 2. Jluddepennunanpapie ypaBHEHHsS BBICHIUX TOPSAKOB. Dopmbl 3amucu
muddepeHnaIbHOro ypaBHeHus: n-ro nopsiaka. Obmee u yactHoe pemieHus. [loctaHoBka 3a1aun
Komu, xpaeBoii 3aaun. iHTerpupoBanrie METOAOM HOHMKEHUS MOPsJIKA.

Tema 3. Jluneitnbie ogHOpoaHbIE MU(PepeHInaIbHbIe YpaBHEHUS /1 — IO nopsaaka. Oouue
CBOMCTBA peIICHUN JIMHEWHBIX OIHOPOAHBIX Ju(depeHIMaTbHBIX yYpPaBHEHUN 7 — TO TOPSJIKA.
[Tonstue (yHIaMEHTANbHONW CHCTEMBI PEIICHUN JMHEHHOTO OJHOPOAHOTrO AudQepeHIInaTbHOro
ypaBHEHHUS 1 — TO TOpsAKa, €e MOCTPOEHUE NJIsl YpPaBHEHUH C MOCTOSHHBIMHU KO3 (dULIMEeHTaMU.
XapakTepucTU4ecKoe  ypaBHEHHME. DBuj  4YacTHBIX — pelICHUM  JIMHEMHOIO  OJXHOPOJHOIO
muddepeHIManbHOTO  ypaBHEHUs 7n  — TO TOpsAKa B 3aBUCUMOCTH OT BHUAA KOpHEH
XapaKTEPUCTUYECKOTO YPAaBHEHUS.

JluneiiHble HEOHOPOAHBIE AU PepeHInaIbHbIe YPaBHEHUS 7 — IO MOPSAIKA C OCTOSHHBIMU
ko3¢ punmenramu. Teopema 0 CTpyKType OOIIEro pelieHus TakuxX ypaBHeHMHA. Mertox moadopa
YaCTHOTO pelIeHHs] (METOJ HeOoINpeneleHHbIX KOA((UIUEHTOB) ISl PAa3IUYHBIX CIHEIUATbHbBIX
BHJIOB MPABOI YacTH.

Jluneiinble HeogHOpoAHbIe IuddepeHIaNIbHbIe YpaBHEHHUsI BTOPOro mnopsaka. Merox
BapHally IPOU3BOJIbHBIX OCTOSHHBIX.

Tema 4. KpaeBwie 3agaun. 3agauu Ha COOCTBEHHBIC 3HAYCHUSI.



Tema S. Cucrembl OOBIKHOBEHHBIX TU(GEepeHINaNbHbIX ypaBHeHUH. OCHOBHBIE TOHSATHSL.

HopmanbHble cucTeMbl JINHEHHBIX OJHOPOAHBIX U HEOJHOPOIHBIX MU depeHInalIbHbIX YpaBHEHUH.
Pemenue JMHEHHBIX OTHOPOAHBIX U HEOAHOPOIHBIX CHCTEM OOBIKHOBEHHBIX AU (epeHInanbHbIX
YPaBHEHMI ¢ IOCTOSIHHBIMU KO3 QULIEHTaMU.

3.4. Temarnka NPAKTHYECKHMX 3aHATHI 110 IMCUHUILINHE
«KommexcHast MaTremaTuka u AuddepenuuaibHbie YPABHEHU

o

Tema 3angaTus

/1

1 KoMmieKkcHbIC YnCiIa M ICHCTBUS HaJl HUMU.

2 OCHOBHBIE dJIEMEHTApHbIE HYHKIIMH KOMILIEKCHOM ITEpEMEHHOM.

3 JlnddepennmpoBanme u MHTErpupoBaHre HYHKIIMU KOMITIEKCHOM IepeMEeHHOH.

4 HMHTErprpoBaHNe aHATUTHICCKUX (PYHKIMIM

5 Psinpl B KOMILIEKCHOM 001acT

6 Brruetsl. BeuncieHne KOHTYPHBIX HHTEIPAJ0B ¢ IOMOIILIO BRIUCTOB.

7 DJIEMEHTHI OIIEPAIIMOHHOTO UCYUCICHUS

8 KoHTpoapHOE TECTHPOBAHNE O KOMIUIEKCHOM MaTeMaTHKe

9 HMHTerpupoBaHue pa3anyHbIX TUIOB AuddepeHIHaIbHbIX YPABHEHUN IEPBOT0 HOPSIIKa

10 | UaTerpupoBanre pa3IMyHbIX TUIOB IU(epeHITNaTbHBIX YPABHCHUH TIEPBOTO MOPSIAKA
(IpomOIKECHHE)

11 | UuarerpupoBanue muddepeHInanbHbIX YPaBHEHUN N-TO MOPSAKA METOAOM MOHIKEHUS
MopsiiKa

12 | PemieHue MTMHEHHBIX OAHOPOAHBIX JI.Y N-T0 MOPSIKA C TOCTOSHHBIMH KOY(phULIeHTaMH.

13 | PemueHne  JNMHEHHBIX  HEOAHOPOAHBIX M.y N-TO TOpPSAKAa C  MOCTOSHHBIMHU
k03(hdHUIIEHTAMU ¢ UCIIOIB30BAHUEM METOAOM 1000pa YACTHOIO PEMIEHUSL.

14 [ Pemienue JMHEHHBIX  HEOMHOPOAHBIX .y N-TO TMOpsAJKa €  MOCTOSHHBIMU
KO3 (UIIMEeHTaMH C HUCHOJb30BAaHHMEM METOJOM IOA0O0pa YacTHOTO  PEIICHHS
(IpomomKeHue).

15 | PemieHne JHMHEHWHBIX HEOAHOPOAHBIX .y BTOPOrOo IOpSAAKAa C TMOCTOSHHBIMHU
KOd(HUIIMEHTAMI METOIOM BapHallMU MPOU3BOJbHBIX NOCTOSHHBIX.

16 | Pemrenne HOpMaJIBLHBIX CUCTEM JL.V.

17 | OnepantOHHBIM METOJ, PENICHUS J.V.

18 | KoHTpoJIbHOE TECTHPOBAHKE MO KYpCY

4. YuebHO-MeTOAUYeCKOe U HHPOPMAIIHOHHOE o0ecIieYeHune
4.1. HopmaruBHablie 1okyMmeHTHI 1 'OCTb1
1. ®IoC 09.03.01. HudopmaThka | BBIYHCIUTENbHAS TEXHUKA, YTBEPKIAEH INPUKA30M

Muno6puayku Poccuu ot 19.09.2017 Ne929.

AxagemMudeckuii y4eOHBIH TUTaH 1o HampasieHuto noxarotoBku: 09.03.01. Mudopmartnka u
BBIYHMCIIUTENbHAS TexHuKa. [Ipodunb: MHTerpamus u nporpammupoBanue B CAIIP. ®opma
oOyueHus — ounas. 2022.

Marpuna coorBerctBusi komneteHiuid 09.03.01. MadopmaTrka u BIYMCIUTEIbHAS TEXHUKA.
[Ipodwns: UaTerpamus u nporpammupoBanue B CAIIP. 2022/ 2023 rox Hauana oOydeHusl.

Vkaz Ilpesunmenra Poccuiickoii @enepauun ot  01.12.2016 Ne 642 «Crpareruu
HAay4HO-TEXHOJIOTMYECKOro pa3sutus Poccuiickoit denepanum».

[Ipuka3z MunuctepcTBa oopa3oBanusi u Hayku Poccuiickoit ®@eneparun ot 23.08.2017 Ne 816
«O6  yrBepxkaenun  [lopsoka  TpUMEHEHUS — OpPTaHU3ANMSIMH,  OCYIICCTBIISIOIIUMU



00pa3oBaTeNbHYIO ACSITEILHOCTD, JIEKTPOHHOTO 00yUYeHUS, TUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX
TEXHOJIOTUH TIPU pean3aIiui 00pa30BaTeIbHBIX TPOTPAMMY).

4.2. OcHOBHAas JIMTEpaTypa

1. Koran E.A., Xyxosa I.C. Teopust pyHKIHIT KOMIUIEKCHOM TIepeMeHHO#/ YuebHoe mocobue.
M.: MockoBckuii moautex, 2019. 180 c¢. 100 3x3.

2. byrpoB .C., Hukonbckuit C.M. Bpicmias marematuka. Psapl. OyHKIIMU KOMIUIEKCHOTO
nepemennoro. B 3 tomax. Tom 3. B 2 kHurax. kHura 2. YUeOHHK AJis aKaJeMHYECKOTO
OakanaBpuara. 7-¢ u3l., crepeotunHoe - M.: M3n-Bo «kOpaiit», 2016. 220 c.

3. 3yokoB B.I, JlaxoBckuii B.A., Mapteinenko A.U., Munocues B.b., [lymkaps E.A. Kypc
MaTeMaTHKU JUIsi TEXHUYECKUX BBICIIMX YyueOHBIX 3aBeacHuii. M.: MI'TY, 2012. 400 3ks3.
https://e.lanbook.com/.

4.3. lonoJIHUTEJIbHAS JIUTEPATypa

1. TIuckynoB H. C. luddepenimanpbHoe U UHTErpadbHOE HCUUCICHHS i1 BTY30B. B 2-x
tomax. M.: Unterpan - I[Ipecc, 2009. 180 k3.

2. Munocues B.b., Maprteinenko A.U., Jlaxosckuii B.A., 3yOkoB B.I. Kypc Bbicmieit
MareMaTHkH: YdyeOHoe mocoOme. Hactes 1.M.: MI'MY, 2007; Yacte 2.M.: MI'IMY, 2007.
Yacts 3. M.: MT'ITY, 2011. 400 sk3. https://e.lanbook.com/.

3. Koran E.A., Kykosa I.C. Teopus GyHKIIUN KOMIUICKCHON MEPEMEHHON M OMEpaIrmoOHHOE
ucuucienue: yuyebnoe nmocooue M.: UHOPA-M, 2020. 180 c. — (Bricmee obpa3zoBaHue:
bakanaspwuar).

4. Jemunosuu B.I1., MonenoB B.I1. luddepennunansusie ypaBHeHHs: ydeOHOe mocodue. M.
W3n-Bo «Jlauey», 2019. 280 c.

5. KpacnoB M.JI., Kucenes A.M., Maxkapenko I'M. OmnepanumonHoe ucuucienue. Teopus
YCTOMYMBOCTHU. 3aJ1a4u¥ U TIPUMEPHI ¢ opoOHbIMU pemeHusmu M.: M3n-Bo URSS, 2018. -
176 c.

6. Koran E.A. O6bikHOBeHHBIC U] PepeHITNaNbHBIC YPABHEHUS U OTICPAIIMOHHOE NCYHCIICHHE.
VYuyebHoe nocobue mo aucuuiuinHe «MareMaTuka» Ajsl CTyIEHTOB BCEX CIELUATbHOCTEH.
M. 2006. 693 >k3.

7. Koran E.A. O6bikHOBeHHBIC nuddepeHnanbHbIe YpaBHEHNUS U BAPUAIMOHHOE UCUUCIICHHE
B TMPWIOKCHUH K PAcu€Ty aBTOMOOMJIBHBIX KOHCTPYKIMH. YdeOHOe mocobue 1o
qucuuiimHe «MaremaTuka» Ui CTYJIEHTOB Beex crenuanbHocreid. M.: MAMMU, 2010. 200
9k3. http://lib.mami.ru/lib/content/elektronnyy-katalog. DnekTpoHHBIH pecypc.

4.4.  DnexTpoHHBIe 00pa3oBaTe/bHBIE PeCypChl

5. ITlpoBeneHue 3aHATHIA M aTTECTAMK BO3MOXKHO B JUCTAHIIMOHHOM (hopmare ¢ MpHUMEHEHUEM
CUCTeMBbl AucTaHMOHHOTO oOyueHus yHuBepcutera (CIHO-LMS) Ha ocHOBe pazpaboTaHHBIX
kadenpoit «MaTemarrnkay NIEKTPOHHBIX 00pa3oBareabHBIX pecypcoB (DOP) mo Bcem pasnenam
HpOrpaMMEL..

Hassanue DOP

HuddepenunansHbie https://online.mospolytech.ru/course/view.php?id=4396
YpaBHCHHUS

Teopus (ynkumii komruiekcHo# | https:/Ims.m lytech.r rse/vi hp?id=121
IIEPEMEHHON M ONEPALMOHHOE
UCUHUCIICHHUE

Pazpaborannsie DOP BKIIOYAIOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.


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

[Mopsimox mpoBeneHuss pabOT B JUCTAHIIMOHHOM (opMare YCTAaHABIMBACTCS OTICIBHBIMU
pacnopspKeHUSIMU TIPOPEKTOPA 10 yueOHOM paboTe W/ Wiv EHTPOM YIEOHO-METOINYECKOM padoTHI.

Ka>1<}151171 CTy,HeHT O6eCHe‘IeH I/IH}II/IBI/I)IyaJ'II)HI)IM HeOTpaHquHHBIM )IOCTYHOM K BJ'IGKTpOHHOI\/'I

OMOIHMOTEKE MOCKOBCKOTO ITOIUTEXA

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

WuTepHEeT-pecypchl  BKIIIOYAIOT  y4EOHO-METONMYECKHE MaTepHalbl B  DJIEKTPOHHOM  BHJIE,

MpeICTaBJICHHBIE Ha caliTe mospolytech.ru B pasaene: «lleHTp MareMaTHueckoro 00pa3oBaHUS»

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

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

[Tonesusie yueOHO-METONUYECKIE U HH(DOPMAIIMOHHBIE MaTepUAIIbI TPECTABICHBI Ha CaliTax:
http.//exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[lepeuens pecypcoB MHGOPMALMOHHO-TEICKOMMYHUKAIMOHHOW ceTH «VHTEepHET» Ui OCBOCHUS

TUCIUTIINHBL: www.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. JIuueH3UOHHOE ¥ CBOOOHO PacnpoCcTPaHseMoe MPOorpaMMHoe odecredeHue

Ne| HaummenoBanme | PazpabGoruumk [10 HocrynHocTh Ccouika Ha Enunbiii peectp
(mpaBooOnagarens)| (IMIIEH3HOHHOE, POCCHICKHX TIPOrpaMM st
CBOOOIHO O9BM u B/l (npu Hann4un)
pacrpocTpaHsieMoe
)
1 | Astra Linux | OO0 JlnneHsnoHHoe https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX-AC str/305783/2sphrase_id=9540
TP, n &
2 | MoitOduc OOO "HOBBIE JlutieH3noHHOE https:/reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_id=9433
TEXHOJIOTUN" 75

4.6. CoBpemMeHHBbIe MPO(ecCHOHATIbHBIE 0a3bI JAHHBIX U HH(POPMALIMOHHbIE
CIIPaBOYHbIE CUCTEMbI

Ilepedyensb pecypcoB cet MHTEpHET, JOCTYNHBIX JJI51 OCBOCHMS TUCUMILIUHBI:

HaumenoBanmue Ccbliika Ha pecypc HocTynHocTh

HNHpopMallHOHHO-CIIPABOYHbIEC CHCTEMBI

HocrtynHa B ceTu
Wntepuer 6e3
OTpaHUYCHUHN

https://stackoverflow.com

Stack Overflow /

Nudopmarnmonnsie pecypebl Cetn

KoncyssrantlLoc http:// www.consultant.ru | [loctymHo

[Topran ®enepanbHbIX
rocyaapCTBEHHBIX
00pa3oBaTeIbHbIX CTAHJAPTOB
BBICIIIETO 0Opa30BaHUs

http://www.fgosvo.ru. HoctymHo



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
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

DJIEKTPOHHO-0MOJIHOTEYHbIE CUCTEMbI

Jlanb https://e.lanbook.com/ HoctynHa B cetn
WNuTepuer 6e3
OTpaHUYECHUN

IPR Books https://www.iprbookshop. | [loctynHa B ceTn
ru/ Wutepner 6e3
OTpaHUYCHUHN

IIpodeccuonanbHbie 6a3bl JTaHHBIX

baza naHHBIX HAyIHOM IEKTPOHHOH | http://www.elibrary.ru HoctymHO
OubnHoTeKN
(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | doctynHo
NOJIUTEeMaTHIeCKasl
pedeparuBHO-OMOIMOTpaduIecKas
u

HayKOMETPHUYECKast
(bubnmmomeTrpudeckas) 6aza JaHHBIX

5. MarepuajibHO-TeXHHYECKOe o0ecredeHue TN CIUIIIHHBI

MarepuaibHO — TeXHMUYECKas 0a3a yHUBEpPCUTETa 00€CIeUrBaeT MPOBEACHUE BCEX BHJIOB
3aHATUNA, TPETYCMOTPEHHBIX y4eOHBIM IUIAHOM, U COOTBETCTBYET JACUCTBYIOIIUM CaHUTAPHBIM U
MIPOTUBOIIOKAPHBIM ITPaBUiIaM U HOpMaM.

Kadenpa «Maremaruka» He pacnonaraeT COOCTBEHHBIM ayUTOPHBIM (POHIOM U UCTIOIB3YET
ydeOHbIC ayTUTOPHH U3 001Iero oH/Ia YHUBEPCUTETA.

[Ipn HEOOXOIMMOCTH HJISi MPOBEACHUS WHTEPAKTUBHBIX MPAKTUYECKUX 3aHITUN
HCIIONIB3YIOTCSl KOMITBIOTEPHBIE KJIACCHl YHUBEPCUTETA.

6. MeTtoguvecKue peKOMeHIANH

6.1. MeToauyeckue peKOMEHIAUM J1JI MIPenoaaBareis
10 OPraHMu3anuu 00yYeHUs

[Ipexne Bcero, cienyer oOpaTUTh BHHUMaHHE CTYJIEHTOB Ha TO, YTO MPAKTUYECKH BECH
W3y4aeMblii UMU MarepHuall SBIsieTcsl JUIsl HUX HOBBIM, HE M3Y4aBIIMMCSI B MPOTpamMMe CpeaHen
mkoibl. OnHAako OH HE TpeOyeT KakoW-TMOo crenuasbHOM (JOMOMHUTENBHONW) MOATOTOBKH U
BIIOJIHE MOXET OBITh YCIEIIHO M3y4YeH, €CIH CTYIEHThI OyIyT MOCellaTh 3aHSATHSI, CBOEBPEMEHHO
BBITIOJIHATH JIOMAIIHUE 3aJaHus M TOJb30BaThCs (MPU HEOOXOAMMOCTH) CHCTEMOW IUIAHOBBIX
KOHCYJBTALIUN B TE€UCHHE KaXkI0ro ceMecTpa. Bomeamme B kypc quddepeHInanbHbIX ypaBHEHUN
paszensl SBISIIOTCS KJIACCUUECKUMU, B TO K€ BPEMSI OHU MPAKTHUYECKH OPUEHTHUPOBAHBI, TaK KaK
HMMEIOT IIMPOKOE pacHpOCTpaHEHHE AJISl pEelIeHHs Pa3HOro pojia 33734 BHYTPU caMOW MaTeMaTHKU
Y MPUKIAIHBIX 3a7ad. VX 0CBOGHHE MOMOXKET CTYICHTaM JIOTHYECKH BEPHO, apryMEHTHPOBAHO U
SICHO CTPOUTh YCTHYIO M THUCHBMEHHYIO pP€Yb, YCIEIIHO MPUMEHSITh HAKOIUICHHBbIC 3HAHUS IS
peleHws, MPeX/ie BCEro, CTAaHAAPTHHIX 33/1a4 B MPO(eCCHOHANBHON chepe AesITeTbHOCTH.

HeoOxomumo ¢ camoro Hayana 3aHATHH pPEKOMEHIOBATh CTYIEHTAaM OCHOBHYIO H
JIOTIOJIHUTENBHYIO JINTEpPATypy, @ B KOHIIE CEMECTpa JaTh CIHMCOK BOIPOCOB JUIsl MOATOTOBKHU K
9K3aMEHY.
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http://www.elibrary.ru
http://webofscience.com

Ha nmepBoMm 3aHATHH N0 TUCHMITIMHE 003aTebHO NPOMH(DOPMUPOBATH CTYIEHTOB O BUJE U
(hopMe MpOMEKYTOUHOM aTTecTalluy MO AUCLUUIUIMHE, CpOKaxX €€ MpOBEIEHHUs, YCIOBHIX AOIMyCKa K
IIPOMEXYTOYHON aTTECTALMN, IPUMEHSAEMbIX BUJIaX TPOMEXYTOUYHOTO KOHTPOJIS.

N3noxxeHne TEOPETHYECKOr0 Marepuanga JOJDKHO CONPOBOXKIATHCS HWILIFOCTPAaTUBHBIMU
pUMEpaMH, TIIATENFHO OTOOPAaHHBIMH IpENojiaBaTeieM TaK, YTOObl TEXHHUYECKHUE TPYIHOCTH U
BBIKJIAIKM IIPH pEUIEHUW 3a7auyd HE OTBJIEKAJIM OT IVIaBHOTO: OCMBICIEHUS HIAEU U CYTH
IpUMeEHseMbIX MeTofoB. CleqyeT Bcerna yKasbplBaTh NPUMEPBI MPAKTUYECKOTO IPUMEHEHUs
PacCMOTPEHHBIX Ha 3aHATUSAX YpaBHEHUH U Hopmyi.

[IpakTnyeckue 3aHATHS AOJDKHBI OBITH OPraHM30BaHBI INperojaBaTeieM TakuM o0pas3oMm,
YTOOBl  OCTaBajJOCh BpEMsl Ha TNEPUOJUYECKOE BBIIIOJHEHHE CTyJIE€HTaMH HeOOJbIION
CaMOCTOSTENIbHOW PabOThI B ayAUTOPHUH Il HPOBEPKU YCBOCHHS M3JI0KEHHOTO MaTepuania.

[IpenonaBarenb, BeAyLIMil MpakTUUYECKUE 3aHITHS, JOKEH COIVIaCOBBIBaTh y4eOHO —
TEMAaTUYECKUI TUIaH 3aHATUHN C JIEKTOPOM, UCIIOJIb30BaTh €IMHYIO0 CUCTEMY 0003HAUYCHHH.

[Ipenopasarento ciaenyeT J0OMBATbCA CUCTEMAaTHUECKON HENPephIBHOW pabOThI CTYJICHTOB B
TEUEHHE CEMEeCTPa, HEOOXOAMMO BBISABIATH CUJIBHBIX CTYIEHTOB W MpPUBJIEKaTh UX K Hay4yHOU
paboTe, K y4acTHIO B pa3HOTO pojia OJIMMIIMAJaX U KOHKypcax.

CTyzneHT IOJDKEH OIyIaTh 3aMHTEPECOBAHHOCTD MPENOAAaBaTeis B JOCTH)KEHUN KOHEYHOTO
pe3yiabrara: B mpuoOpeTeHnH 00y4yaroUMMUCs POYHBIX 3HAHUI, YMEHHUM U Bia/IeHUs] HAKOIIJICHHON
uHpopmManueil 1y peleHus 3a1a4 B poeCCUOHANIBHOM JesITeIbHOCTH.

6.1.1. Oopa3oBare/ibHbIE TEXHOJIOTHH

[lpoBeneHne 3aHATHH M aTTeCTaluii BO3MOXKHO B JAWUCTAaHIMOHHOM (opmare ¢ ImpHMEHEHHEM
CHCTEMBI AUCTaHIIMOHHOTO 00yueHus yHusepcurera (CIO-LMS) Ha ocHOBe pazpaboTaHHOTO
Kagenpoit «MaremaTnkay 3JIEKTPOHHOTO obOpaszoBarensHOro pecypca (OOP) mo Bcem pasznmenam
MporpaMMsl (cM. 1. 4.4).

[MTopsimok mpoBeneHUss pabOT B AMCTAHIMOHHOM (hopMaTe yCTaHABIMBACTCS OTIEIBHBIMH
pacropsHKEHUSIMHU TIPOPEKTOPaA 1O yueOHOM padoTe W/ Uil HEHTPOM yueOHO-METOANIECKOI paboThI.

6.2. MeTonuyeckue yKazaHus JJis1 00y4aOIINXCS 110 OCBOCHUIO
AMCUMILTAHBI

Pa3nen: koMIieKCHasi MATeMaTHKA

B »stOoM pasgene, mpexzae Bcero, Hago IMOHATh, YTO KOMIUIEKCHOE 4YHCIO SIBHJIOCH
paclMpeHueM TOHATHS JEHCTBUTENBHBIX 4YHCEN, 3HATh OMNpeleNieHHe W Tpu (OPMBI 3amHch
KOMIUIEKCHOTO qycaa, T[EOMETPUYECKYI0 HHTEpPIpPETAli0 KOMIUIEKCHOIO 4YHcia U
B3aMMHO-OJJHO3HAYHOE COOTBETCTBHE MEXIY MHOKECTBOM KOMILJIEKCHBIX YHCENl M MHOKECTBOM
TOYEK KOMIUIEKCHOM MIOCcKOCTH. KoMIuIeKCHBIE YMcIa MOXKHO M300pa)aTh ¢ IMOMOIIbIO BEKTOPOB
Ha KOMIUIEKCHOW TuIockocTH. [loaToMy omepanuu ClIOKEHHs U BBIYUTAHUS KOMIUIEKCHBIX YHCEI
MOTYT OBbITh CBE/ICHBI K ONEpalMsiM CIIOKEHHUS U BBIYMTAHUS COOTBETCTBYIOIUX BEKTOPOB.

Hamo 3Hate W yMeTh BBINOJNHATH ONEPALMU YMHOKEHUS, [EJIEHUS, BO3BEACHUS B
MOJIO)KUTENIbHYIO CTENEHb KOMIUIEKCHBIX YHCEJ, 3alMCAHHBIX B TPUTOHOMETPUUYECKOM (opme,
W3BJICYCHHS KOPHSI N-0i CTENEeHH M3 KOMIUIEKCHOTO YHCIIA.

OOparuTh BHUMaHUE Ha TO, YTO MHOYKECTBO KOMILJIEKCHBIX YHUCEl SIBJSETCS] 3aMKHYTBIM, TO
ecTh Jro0asi anreOpamdeckas ornepanus HajJ KOMIUIEKCHBIMH YHCIAaMH HE BBIBOIAMT 32 IPEAEIIbI
00JIaCTH KOMIUIEKCHBIX YHUCEII.

BaxHO OCMBICINTh TOHATHE (YHKUIMH KOMIUIEKCHOW TNEPEMEHHOM Kak OTOOpakKeHUs
IUIOCKUX MHOXECTB (MHOXECTBAa 3HAYEHHUH KOMILJIEKCHOTO apryMeHTa Ha MHOXKECTBO 3HAu€HHH
byHKIIMHM). DTa TeOMETpUYecKass TPAKTOBKA B 3HAYUTENHHO Mepe ompenenser 3PQGeKTUBHOCTh
METO/I0B TEOpUM (PYHKIMH KOMIUIEKCHOW NEpPEeMEHHOM, TaK KaK OKa3bIBaeTCs, YTO BO MHOTHUX
cllydasiXx TpU pelIeHUuH 3anad Jis obnacted CloXHON ¢opmbl (Hampumep, Npoduiab Kpblia
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camoJieTa, OTBEpPCTUE HEKPYroBOH (POPMBI M T.II.) MOKHO OTOOPA3HUTh 33JaHHYIO 001aCTh CIIOXKHOTO
oyepTaHusi Ha 00JacTh MpocToil ¢GopMbl (Hampumep, Ha EIUHUYHBIA Kpyr), Uil KOTOPOM
COOTBETCTBYIOLIAs 3a7a4a UM YXKe PEIICHa, WIN PELIEHUE HAXOAUTCA JOCTATOYHO IIPOCTO.

Hano ycBouth, uYTro He BeAkas (yHKUMS KOMIUIEKCHOM TepeMEHHOW sBIseTCs
muddepeHIupyeMOoi, HO €ClIM JUIl Hee BBIMOJHAIOTCS HEOOXOOUMOE U JO0CTAaTOYHOE YCIIOBHS
muddepenuupyemoctu (ycnoBuss Komm — Pumana), To oHa obGnamaer psaoM 3amedareabHbIX
CBOMCTB.

Hanpumep, BennunHa uHTErpana OT aHAIUTHUYECKOW (YHKIIMHM HE 3aBUCUT OT (OPMBI yTH
UHTETPUPOBAHUSA, a OINpPENEeNseTCsl JIMIIb €r0 HadaJlbHOW M KOHEYHOM TOYKaMH, WHTErpal IIo
3aMKHYTOMY KOHTYpY OT aHaJIUTHUYECKOW (PyHKIIUU paBeH HYIIO.

Hano 3Hath neHTpanbHyo (GopMyiny TEOpHUH aHAIUTHYECKUX (YHKIUH — MHTErpalibHYIO
dbopmyny Komm (oHa mMO3BOJNSAET HAXOAWUTh 3HAYCHUS AHAIMTHYECKOW (QYHKIMKA B JIOOOH
BHYTpPEHHEH TOUKe AByMepHOU obnactu no e€ 3HaueHusM Ha rpanuue C. Tem cambiM, 1O CyILECTBY,
MOHMKAETCSl Pa3MEpPHOCTh peIlaeMOM 3ajauu) U yMeTh NPUMEHSATh €€ U OCHOBHYIO TEOPEMY O
BBIYETAX K BBIUMCIICHUIO KOHTYPHBIX HHTEIPaJIOB.

[Ipu n3ydeHun onepanMoOHHOTO UCYUCIICHUS HA/0 MOHSATh €r0 OCHOBHYIO UJEH0: IEPEXO]T OT
neiicTBuil Haj (YHKUMSMHU JEHCTBUTENBHOM NEpEeMEHHOH - OpUTrMHAiIOB K Oojee MpOCThIM
JeicTBUAM Hall u300pakeHusaMu 3Tux ¢yHkiuil. Hamo 3Hate cBoiicTBa mpeodpas3osanus Jlamnaca, a
JUIs  BBINIOJHEHUsT oOpaTHoro mpeoOpasoBaHus Jlaminaca OCBOMTH HPOLEAYPY Pa3ioKeHUs
panroHaIBHBIX APOOCH Ha MpOCTEHIITHE.

Pa3ges: 00bIKHOBeHHBIE M PepeHHAIbHbIC YPDABHCHHUSA

Nzyuenune nuddepeHnmaibHbIX ypaBHEHUN UMEET BaXKHEHIIIEe 3HAYCHHE B MAaTEMaTHYECKOM
MOATOTOBKe MHKeHepa. OObsICHIETCs 9TO TeM, uTo quddepeHInanbHble YpaBHEHUS TPEICTABISIIOT
co00l MaTeMaTH4YeCKHE MOJEIH CaMbIX Pa3HOOOpPA3HBIX MPOIECCOB W SBICHWM, TaK KaK HX
peuIeHusl MO3BOJSIOT OIMUCATh SBOJIIOLHUI0 M3yYaeMOIo MPOILECcCa, XapakTep MPOUCXOASIINX C
MaTepHaIbHOU CUCTEMOW N3MEHEHUH B 3aBUCUMOCTH OT MEPBOHAYATIBLHOTO COCTOSIHUS CUCTEMBI.
OtnuunutensHOe CBOWCTBO Au(QepeHInanbHbIX YpaBHEHHH COCTOMT B TOM, UYTO TMPH HUX
WHTETPUPOBAHUU OOBIYHO TIOJNy4aeTCsl OECUMCIEHHOE MHOXECTBO pemieHuil. [l ypaBHeHus
MEPBOTO TOPSAIKAa ATO MHOXKECTBO OIMHUCHIBACTCA OJHOM MPOM3BOIBLHON  TOCTOSHHOW. YTOOBI
BBIJICIUTh M3 OECKOHEYHOTO MHOXKECTBA PEIIEHUH TO, KOTOPOE OMUCHIBAET WMEHHO JaHHBINA
mporece, HeoOXOAMMO 3a/aTh JONOJHUTENbHYI0 HH(OpPMAIMIO, HAmpuUMep, 3HATh HadadbHOE
COCTOSIHHE Tporiecca. Takoe JOMOJTHUTEBHOE YCIOBHE HA3bIBAETCSA HAYAIbHBIM YCIOBUEM.

3amaua uHTErpUpoBaHUs AU(QepeHInanbHOr0 ypaBHEHUSI TEPBOro MOPsIKa COBMECTHO C
Ha4yaJbHbIM YCJIOBHMEM Ha3bIBACTCS HAYAJIbHOM 3ajadel niu 3agaden Kommu.

Jna nuddepeHnmanbHbIX ypaBHEHUN MEPBOTO MOPSJIKA CIEAYeT pa3inyarh o01ee, 4acTHOe
1 0c000€ perIeHus, a TaKkke 00N, YaCTHBIA U 0COOBI HHTETPaJIbI.

[Ipy mHTErpHpOBaHWM ypaBHEHUN MEPBOTO MOPsAKAa HAZO MPEXKIE BCEr0 ONMPEACIUTh THUIL
ypaBHEHUs, a 3aTeM YK€ MPUMEHHUTHh TOT WJIM MHOW MeTof pemenus. Hamo o0s3arenbHO OCBOUTH
MpoLenypy TMpPUBEICHUS YpPAaBHEHHMS [MEPBOTO IMOpsAKAa K YPAaBHEHHIO C Pa3JelCHHbIMU
MEPEMEHHBIMH, TaK KaK UMEHHO TaKU€ YPaBHEHUS MOXKHO HEMOCPEICTBEHHO UHTETPUPOBATH.

Hna nuddepeHmanbHbIX ypaBHEHHH nh — ro mopsiika oO0s3aTelbHO 3HATh MOCTAaHOBKHU
3amaun Ko, kpaeBoit 3aauu, 3a/1a4i HA COOCTBEHHBIE 3HAYCHHUS.

B Teme, nocasiienHol nuHeHbIM 1uddepeHnanbHbBIM YPaBHEHUSAM N — IO TOPSAKa, HAJ0
3HATh TEOPEMBI O CTPYKTYpE OOIIETO PEeIIeHUs] OMHOPOAHBIX U HEOAHOPOJIHBIX YPABHEHHH, TaK KaK
OHM YKa3bIBAIOT MYTh MOCTPOEHUs oO0miero pemeHus. OOpaTUTh BHUMaHHUE HAa TO, YTO PELICHUE
JMHEHHBIX OMHOPOMHBIX IU(PQPEPCHINATBHBIX YpPaBHEHUH N — TO MOPSAKA C TOCTOSHHBIMHU
ko3 dunrienTaMu He TpeOyeT MHTETPUPOBAHMS, a CBOIUTCS K YHMCTO aireOpanmydeckoil mpobieme
HaxXOKJICHUSI KOPHEH COOTBETCTBYIOIIETO XapaKTePUCTUYECKOTO ypaBHeHus. Hamo 3Hate BUA
YACTHBIX PEIICHUN JMHEWHBIX OJHOPOIHBIX AU(QepeHIuanbHbIX YPaBHEHHIH N — IO MOpsAKa C
MOCTOSIHHBIMH KO3 (UIIMEHTaMU B 3aBUCHUMOCTH OT BHJAa KOPHEH XapaKTepUCTHUYECKOTO
YpaBHEHHUS.

12



Hano ueTko ysCHUTH aJIrOPUTM MOCTPOEHMSI YACTHBIX PELUIEHUI JTMHEWHBIX HEOAHOPOAHBIX
nuddepeHInaIbHBIX YPaBHEHUH METOAOM 1o100pa (METOAOM HEONpeaesIeHHbIX KO (UIINEHTOB),
o0paTHB BHUMAaHHE Ha TO, YTO B 3TOM CJIy4ae BHJI YACTHBIX PEIIECHUI HEOJAHOPOJHOTO ypaBHEHUS
COOTBETCTBYET IO CTPYKTYPE 3aJJaHHOU MMPABOM YACTH.

OTMeTuM B 3aKIIOYEHHE, YTO YCIEUIHOE W3y4YeHHe JUCIHMIUIMHBI, NpHOOpeTeHHe
HE0OXOTUMBIX KOMITETEHIIMH, YMEHUI U HABBIKOB BJIAJCHHSI MaTEMAaTUUYECKUM arlliapatoM TpedyeT
OT CTYACHTOB OOJBIIONW CaMOCTOSTENbHON paboThl. OOpaTuTe BHUMAaHHUE, YTO KOJMYECTBO YacoOB,
OTBOJIMMBIX Ha CaMOCTOSITENIbHYI0 pa0OTy B COOTBETCTBHM C y4€OHBIM IUIAHOM, PAaBHO WJIH, KaK
MPaBUIIO0, OOJIBIIIE YaCOB, OTBOJUMBIX HA BCE BU/IbI ayAUTOPHBIX 3aHATHUI.

7. OHJ OLEHOYHBIX CPEICTB

@DoHJ OLEHOYHBIX CpelncTB mpezcTaBieH B [Ipunokenun 2 k pabodeil mporpamMme U BKIIOYAEeT
pazzenbr:

1. MeTonbl KOHTPOJIS U OLICHUBAHUS PE3YIbTATOB 00yUEHUSI.

2. lllkana u KpUTEpUH OLICHUBAHUS PE3YIHTATOB O0YUCHHUS.

3. OneHOYHbBIE CPEJICTBA.

3.1. Texyuuii KOHTPOJb.

3.2. [IpomMesxyTouHas aTTeCcTaIusl.

13



Ilpunostcenue 1
CTpykTypa u conepxxanne TUCHUILIAHbBI
«KommiekcHass maremaTuka u AuddepeHunaibHbie ypaBHEHUD)
Hanpapnenue moaroroBku
09.03.01 UudopmaTuka U BHIYMCIUTEIbHAS TEXHUKA

[Ipodunb
HNurerpauus u nporpammuposanue B CAIIP
bakanasp
(Ounas hopma oOyueHus)
I'on nabGopa 2022/2023
H B .
uabl yueOHoii padoThl, ®
ea BKJIIOYAsl CAMOCTOSITEJILHY IO Buabi camocTosiTe/ IbHOM PadoThI OPMEI
¢ padoTy CTYAEHTOB, CrynenToB arrecra
1 U TPY10€MKOCTh B 4acax o
C s
e
Pasnen M C
n/n o N CP
™ :‘c A |WC | a6 | o |KCP| KP. | KIL| PIP | Pegpepar | Kip | D | 3
T
p
a
Tpernii cemecTp
Pasnen 1. KommiekcHasi mareMaTuka.
[Tonstne koMmIuIekcHOTO wucia.  Dopmbl
3.1 | 3amucu KOMIUIEKCHBIX yucesn. KoMruiekcHas 3 1 2 2 5
IUIOCKOCTh. Omnepanuy Hajl KOMIUIEKCHBIMA +
HUCJIaMHU.




Beriaua 3ananmii PI'P 0 1 n

qukguﬂm KOMNJ1EKCHOU negemeunoﬁ.

3.2

@yHKIUSA KOMIUIEKCHOIO IEPEMEHHOTIO.
[IpencraBinenne (GyHKIMU KOMIUIEKCHOTO
MIEPEMEHHOTO KaK OTOOPa)KEeHUS IUIOCKUX
MHOkecTB.  OCHOBHBIE  3JEMEHTapHbIE
(GYHKIMH ~ KOMIUIEKCHOTO — TIEPEMEHHOTO,
OTJIMYUTEIbHbIE CBOMCTBa ux Ha
KOMIUIEKCHOU IIJIOCKOCTH

33

[lpemen w  HenpepbIBHOCTh  (QYHKIUH
KOMIUIEKCHOTO MEPEMEHHOTO.
Huddepenuupyemocts. YenoBus Komm -
Pumana.

3.4

Wuterpan oT (QYHKUMHM  KOMIUIEKCHOTO
[IEPEMEHHOTO. WHTerpaibl oT
aHanuTHueckux ¢yHkuuii. Teopembl Komm
JUIS OTHOCBSI3HOM OOJIACTH W AJIS CI0KHOTO
KoHTypa. HWuterpanpHast ¢opmyna Komu.
NHuTerpansHoe IIpEACTaBICHUE
IPOM3BOJHON OT aHAIUTUYECKOW (DYHKIIUU.

3.5

OyHKIMOHAIbHBIE PAJbI, CTEIIEHHBIE PSIbI
JUIsE (YHKIIUM KOMILJICKCHOW TEPEeMEHHOM.
Teopema AGens. Paawl Teitnopa u Jlopana.
O6nacTh CXOMUMOCTH PSAIOB B KOMILIEKCHOM
MJIOCKOCTH. Hymu wu ocoObie ToukH
AHATUTUYECKOM byHKIHH, ux
KJaccuukanus.

3.6

Teopuss BBIYETOB, OCHOBHAsl TeopeMa O
BBIYETAX. Beruncnenue BBIYETOB
OTHOCHTEIBHO OCOOBIX TOYEK. Brluncienue
KOHTYPHBIX  HMHTEIPajoB €  IIOMOILBIO
BbIYCTOB.

3.7

OHepaI_[I/IOHHOC HCUYHUCIICHUC.
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Omnpenenenune mnpeobpasoBanus Jlamnaca.
[lonsTe opuruHama ©  HU300paKEHUS.
CpoiictBa  mpeoOpaszoBanust  Jlamaca.
Tabmuma  w300pakeHUH  dIEMEHTaAPHBIX
(YHKITHH.

3.8

O6parHoe nipeoOpaszoBanue Jlammaca.
KoutpoabHoe TeCTHPOBaHUE no
KOMILJIEKCHON MaTeMaTHKe

3.9

Paznen 2. OObIKHOBEHHBbIE
auppepeHnaIbHbIC YPABHCHUSA
Beenenmne. /ludpdepenmansasie ypaBHEHUS
nepBoro nopsaka. Beenenuwe. 3amaum,
MPUBOASILNE K auddepeHnnanbHbIM
ypaBHEHUsIM TepBoro mnopsaka. OCHOBHbIE
TIOHSATHUS OOBIKHOBEHHBIX
TuddepeHMaIbHbIX YpaBHEHUH IEpBOro
nopsinka.  [locranoBka 3amaum  Komw.
Teopema CYLIECTBOBaHMS u
€IMHCTBEHHOCTH  pemieHus. OOmee u
YaCTHOE pEIICHHWS, OO M YaCTHBIN
UHTETpabl. I'eomerprueckuii  cMbICa
o0111ero MHTErpasa.

Boiaua 3aganuit PI'P Ne 2 no 0.y.

3.10

VYpaBHeHus c pazaesoIUMUC
MepEMEHHBIMH, OJTHOPOJTHBIC
muddepeHInanbHbIe YpaBHEHUS, YPABHEHUS
B MOJIHBIX U depeHimanax

10

3.11

JluneliHple 1.y, 1EepBOrO  IOpsAKa H
ypaBHeHUs1 bepHymnu. Penienne nuHEMHBIX
YpaBHEHUHU METOJIOM Bapualuu
IIPOU3BOJIBHOW  TIOCTOSSHHOM,  METOAOM
npoussenaeHui bepnysim.

11

3.12

Juddepennnanbaple ypaBHEHUS BBICIIINX
TOPSIJIKOB. DopMbl 3a1mcu

12

16




mudQepeHInaIbHOr0  ypaBHEHHsT  N-TO
nopsaka. OOmee M YacTHOE pelIeHHs.
[TocranoBka 3agaun Koy, kpaeBoii 3a1aun.
WHTerpupoBaHue  METOJIOM  ITOHMKEHUS
HOPSIJIKA.

3.13

JInnelinbie OJTHOPOJIHBIE
muddepeHaIbHbple  YpaBHEHUS 7 — TO
nopsaka. Teopema O CTPYKType oOOIIero
pemenns. [lonarue  ¢yHmaMeHTaNIBHOU
CHUCTEMBI penieHnid. Bua yacTHBIX pelieHui
JIMHEHHOTO OHOPOJHOIO
nuddepeHIaIbHOTO ypaBHEHUS B
3aBUCUMOCTHU oT BUJA KOpHEH
XapaKTePUCTUYECKOTO YPaBHEHHUSI.

13

3.14

JInnelinbie HEOJHOPOJHBIC
muddepeHMaIbHble  ypaBHEHHUS BTOPOTrO
nopsiaka. Teopema o0 cCTpykType oOmIero
pemeHnss Meron Bapuanuu NPOU3BOJIBHBIX
ITOCTOSIHHBIX.

14

3.15

JIuneinbie HEOIHOPOIHEIE
muddepeHManbHble YpaBHEHUS N1 — TO
HOPSI/IKA C TOCTOSHHBIMU KO3 (ppuLimeHTamu.
Teopema 0 CcTpPyKType OOIIEro peueHus
TakMX  ypaBHeHuH. Meton  moxbopa
YaCTHOIO  peuIeHUs JUISL  pa3JIMYHBIX
CIEIMAJIbHBIX BUJIOB IIPABOM YaCTH.

15

3.16

Cucremsr OOBIKHOBEHHBIX
TuQdepeHIaIbHbIX YPaBHEHHH.
OcHOBHBIE NOHATHUA. Pellienrne HopMalIbHBIX
CHUCTEM  JIMHEHHBIX  ONHOPOIHBIX U
HEOJTHOPOJHBIX YPaBHEHUH C IOCTOSHHBIMHU
ko3 urmenramu.

16

3.17

OneparmoHHbII METOI peleHus
quddepeHIAIbHBIX YPABHCHHIA.

17
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318 KoHTpoJibHOE TecTHPOBaHHE 110 KypCy 18 ) 5
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Bcero yacos no aucuuiinHe 18 | 36 90 p.
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[Tpunoxenue 2

®OHJI OHEHOYHBIX CPEJACTB
MO JUCHMIIJINHE

«KoMIuiekcHass maTtemaTuka U a1uddepeHunaibHble ypABHEHUS»
Hamnpagnenne noarotoBku
09.03.01 UndgopmaTuKa U BHIYUCIUTEIbHAS TEXHUKA
[Tpodunb
Nurerpanus u nporpammupoBanue B CAIIP
®opma o0yueHHsI: OUHAaS.

Kadenpa: «Marematrka»

1. MeToabl KOHTPOJISI M OLICHUBAHUSA Pe3yJIbTAaTOB 00yUYeHUsA
JU1sl KOHTPOJIS YCIIEBAEMOCTH M KauyecTBa OCBOEHUS TUCLMIUIMHBI HACTOSILEH MporpaMMon
IIPEyCMOTPEHBI CIEAYIOLIME BUABI KOHTPOJIS:
- KOHTPOJIb TEKYILEN YCIIEBAaEMOCTH (TEKYIIHUH KOHTPOJIb);

- IPOMCIKYTOUYHAA arTeCTalnsa (3K3aMeH).

2. lllkaJjia ¥ KPUTEPHH OLIEHNBAHUSA Pe3yJIbTATOB 00yUEeHUSA
®opMa NPOMEKYTOYHOM ATTECTALUM: IK3AMEH

[IpomexxyTouHast arrecramuss oOydJaromuxcs B QopMe SK3aMEeHa TPOBOAMTCS IO
pe3yabpTaTaM BBITIOJHEHHSI BCEX BUJIOB Y4eOHOU pabOoTHI, MPEIyCMOTPEHHBIX YUYEOHBIM ILIAHOM TIO
JJAHHOW NHUCIUIUIMHE, MPU 3TOM YYUTBHIBAIOTCA PE3yIbTaThl TEKYIIErO KOHTPOJS YCIIEBAEMOCTH B
TeueHue cemecTpa. OlEHKa CTENeHU OCTUKEHUS OOy4aloIMMHUCS IJIAHUPYEMBIX PE3yJIbTaTOB
o0ydeHHs] TIO0 JUCHMIUIMHE TPOBOIUTCS TPEINOAaBaTesieM, BEAyIIUM 3aHATHS IO JUCIUTIIMHE
METOAOM JKCIEPTHOM OUEHKUA. [lo wuToram mnpomMeXKyTOYHOM arTecTalvd M0 JAUCUUILIMHE
BBICTABIISICTCSA OIIEHKa «OTJIIMYHOY, «XOPOILIOY, «YIOBJICTBOPUTEITHHO HIIH
«HEYHOBJIETBOPUTEIBHO.

Ikana oneHuBanuda Onucanue

BrimonHens  Bce 00si3aTesibHBbIE  YCJIOBHSI  MOATOTOBKH
CTYIeHTAa K NPOMEKYTOYHOI aTTecTalMu, IPEIyCMOTPEHHbIE

IporpamMmmon JUCHUTUINHEL CryneHr JEMOHCTPUPYET
COOTBETCTBUE 3HAHUW, YMEHUW, HABBIKOB IIOKa3aTeJsiM,
OTnuyHO NpPUBEACHHBIM B Ta0MUIaX, ONEPUPYET NPUOOPETCHHBIMU

3HAHUSAMH, YMEHHUSIMU, HABBIKAMU, MPUMEHSAET UX B CUTYyalUsAX
MOBBIIICHHON CIIOKHOCTH. [Ipr 3TOM MOTYyT OBITH JOIMYIICHBI
HE3HAYUTEIbHBIC OIIMOKH, HETOYHOCTH, 3aTpydHEHUS MpH
MePEeHOCE 3HAHUN M YMEHUM Ha HOBBIC, HECTAHAAPTHHBIC 3aJa4u.
BrimonHensl Bce  oOsi3aTeJibHbIE  YCJOBHSI  MOATOTOBKH
CTYIEHTA K MPOMEKYTOYHOM aTTeCTAUMM, IPEITyCMOTPEHHbIE
MPOTPaMMOit JHUCIUTINHEL CryneHnt JIEMOHCTPUPYET
COOTBETCTBUE 3HAHWUM, YMEHUW, HABBIKOB IIOKA3aTelsIM,
NMPUBEACHHBIM B TaONWIAaX, OMNEPUPYET MPUOOPETCHHBIMU
3HAHUSIMU, YMEHHSIMHU, HaBbIKaMH. B TO e Bpems mpu OTBETE
JIONTYCKAeT HECYIIECTBEHHbIE MOTPEIIHOCTH, 3a/1a4d PEIaeT ¢
HeJ0UeTaMU, He BIMSIOIMMHI Ha OOIIMI X0 PEIICHHS.

Xopomo




BeinonHeHsl  Bce  o0si3aTejibHbIE YCJIOBHMS  IOATOTOBKH
CTYIeHTAa K NPOMEKYTOYHOI aTTecTalMu, IPETyCMOTPEHHbIE
IPOrpaMMoit JUCIUIUINHBI. CryneHT  IE€MOHCTpUpYET
COOTBETCTBUE 3HAHUW, YMEHUW, HAaBBIKOB IIOKa3aTeJsiM,
NPUBEACHHBIM B TaOMUIAX, ONEPUPYET NPUOOPETCHHBIMU
3HAaHUSMHU, YMEHHUSIMH, HaBblkaMu. Ho mokas3piBaeT HerTyOOKue
YI0BIETBOPUTEITBHO
3HaHUS, TPU OTBETE HE JOMYCKaeT TPyObIX OIIMOOK HIIH
MPOTHUBOPEUUH, OTHAKO B (DOPMYTUPOBAHUHU OTBETA OTCYTCTBYET
JIOJDKHASL CBSA3b MEX/ly aHAJIU30M, apryMEHTALUEN U BBIBOAAMH,
B pELICHUM 3aJlad MOTYT cofepxarbcs IpyObie omuOku. s
NOJTY4YEHUsI TPaBHIBHOTO OTBETa TPEOYIOTCS YTOUYHSIOIIUE
BOIPOCHI.
He BbmonHensl o0s3aTejbHbIe YCJOBHSI  TOATOTOBKH
CTYIeHTAa K NMPOMEKYTOYHOI aTTecTalMu, IPEIyCMOTPEHHbBIE
nporpammont aucumiuiHeel, WJIM  ctyneHT aemoHcTpupyer
HENOJHOE  COOTBETCTBME  3HAHUM,  yMEHUN,  HAaBBIKOB
HeynosnersopurensHo
NPUBEACHHBIM B TaONUIAX, JOIYCKAIOTCS 3HAYUTEIIbHBIC
OLIMOKH, MPOSABISETCS OTCYTCTBUE 3HAHUW, YMEHUH, HABBIKOB
[0 psAy IOKa3areiaei, CTYIEHT MHCIBbITHIBAET 3HAUUTEIbHbBIE
3aTPYAHEHUS IPU OTIEPUPOBAHUH 3HAHUSIMHI U YMEHUSIMH.
3. OueHo4YHbIE CpeaCTBA
HauMmenoBanue [IpencraBnenue
Ne Kparkas xapakrepucTHKa OLIEHOYHOTO
OLIEHOYHOTO OLICHOYHOT'O CpPENCTBA
n/a cpencTBa
CcpeacTBa B ®OC
1 KonrtponbpHas CpenctBo npoBepku yMeHuil npuMeHATh | KoHTponbHbIE
(camocrosiTenpHas) | MOJMydeHHbIE 3HAHUS JUIS peUleHHs 3ajad | 3aJaHusd
pabora ONpEAEIEHHOIO0 THUNA IO TeME WIH
(KP) pasaeny
2 | PacuerHo-Tpaduue | CpencTBo mpoBepku yMeHUH mpumeHaTh | Komruiekr — 3amanuit
ckasi pabota MOJlyYeHHbIE  3HAHUS [0  3apaHee | Juisd BBITIOJTHEHHUS
(PI'P) OTIpEICTICHHOW METOAMKE JUIsl pelleHHs | pacueTHO-Tpadudeck
3alad WM 3aJaHuil [0 MOIYNII0 WM | Of paboThI
JUCIUILIMHE B IIEJIOM.
CpenctBo KOHTPOJIS,, OPTaHM30BAHHOE KaK
crnenuanbHas Oecela IMEJAarornyeckoro
. a00THUKAa ¢ OOydYamoIuMcs Ha TEMbI
YcTHBIM onpoc p yHarom . Bormpocsl no
CBSI3aHHBIE C M3y4aeMOM AMCLUMILUIMHOMU, U
3 cobecenoBanue, TeMam/paszenam
paccuuTaHHOE Ha BBIACHEHHE 00beMa
(YO) . JUCITUATITUHBI
3HAHUI oOy4aromierocs 1o
ompeieieHHOMY pasjieiy, TeMe, mpodieme
U T.I.
Cucrema craHIapTU3UPOBAHHBIX 3aJaHUM,
Tect MTO3BOJIAIOIIAs
4 i Bapuanr tecra
(T) AaBTOMaTU3UPOBATh MPOLENYPY U3MEPEHHUS
YPOBHS 3HAHUM U YMEHHI 00yYaIOMIETOCs.
5 | Ox3amenannoHHble | CpeACTBO NPOBEPKU 3HAHMM, YMEHMH, | DK3aMEHAIlMOHHbIE
OuIeTsl HaBbIKOB. MOXKET BKJIIOYaTh KOMIUIEKC | OHIIETHI
(9b) TEOPETUYECKUX BOIIPOCOB, 3azad,
MPAKTUICCKHUX 3aJaHNH.
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3.1. Tekyuuii KOHTPOJIb

OueHOUHbIE CpPENICTBA TEKYILIEro KOHTPOJISI YCIIEBAEMOCTH BKJIIOYAIOT KOHTPOJIbHBIC
BOIIPOCHI U 3a7aHus B opMe OJAHKOBOTO TECTUPOBAHUS JJII KOHTPOJISI OCBOCHUS O0yJArOIIIMMUCS
pa3nesoB IUCUUILIMHGL, TpueM PI'P.

Conepxanue pacyeTHO-rpaguyecKux pador.

PacuetHo-rpajduueckasi padbora Ne 1 mo KOMILUIEKCHOH MaTeMaTHKe.

Kparkoe conep:kanue pacueTHo-rpadudeckoit paboTsr:

JleificTBUSL HaJ KOMIUIEKCHBIMU YHCIIAaMH, SJIEMEHTapHble (DYHKIUM KOMIUIEKCHOW MEepeMEHHOMH,
IIOCTPOCHUC 0T06pa)K€HI/II71 IIOCKUX MHOXCECTB, BBIYMCIICHUC KOHTYPHBIX HHTCIPAJIOB, PSAAbl B
KOMILJIEKCHOU 00acTu, peuieHue quddepeHranbHbIX YPaBHEHUH ONepaliMOHHBIM METOJIOM.

PacuerHo-rpadguyeckasi padora Ne 2 no AuddepeHunaNbHbIM YPABHCHUSAM.

Kparkoe conep:kanue pacueTHO-rpaduyeckoit paboTsr:

Ilepswiu oman.

Mertons! perienuit 1udhepeHnaibHbIX YpaBHEHUI IepBOTo Mops/IKa pa3IMyHOro TUIIA.
Bmopoii sman.

Mertons! periennit 1updepeHnalbHbIX YPAaBHEHHUH 71 -TO MOPAIKA U CUCTEM PA3IUYHOTO THIIA.

KoMniekT 3anaHuid 1151 BLINOJHEHU S
pacdyeTHo-rpapuyeckoi padorsr (PI'P)
M0 KOMILIEKCHOM MaTeMaTHKe

1. 3anucarh KOMIUIEKCHOE YUCIO a = —2 — 2i B TPUTOHOMETPHUYECKOM M MOKa3aTelIbHON hopmax
Y TIOKAa3aTh €ro MOJIOKEHHE Ha KOMIUIEKCHOM 11ockocTu X0y ¢ ykazaHUEM MOJYJISl U apTyMEHTa.
2. BoIMoMHUTH yKa3aHHBIC JCUCTBUS C ABYMS KOMIUIGKCHBIMH YHCIHaMH a =—-2—2i u b=-3 —i:

3
a+b,a—b,ab,alb,a, \/5 )

_ 2 .
3. Borancauts Gyrkmpo W =3+2C0827 ppy z =3 — | i moka3aTh YKCIA Z K W HA KOMILICKCHBIX
mnockocTiax x0y u uOo.

4. ITpoBepuTh (HYHKITUIO KOMIUIEKCHOM MEPEeMEHHON W = 4shz —ch3z ya apanuTHYHOCTH ¥ HalTH
€€ MPOU3BOJIHYIO.
5. Beruncauth uHTErpai GyHKIUN KOMIUIEKCHOM MEPEeMEHHON M0 3aMKHY-

§ti3dz, C: ’z—1| =1
C (z +i )
ToMy KOHTYpY C, IpuUMeHsis HHTerpanbHyto popmyiny Komm u reopemy Komm o Beraerax.
6. Haiitu nsobpaxenune F(p) no Jlamiacy GpyHKIUM IeHCTBUTENLHON NepeMeHHoM A1) = 2¢ *ch3t —
4sin2t.
7. Haiitu opurunai f{f) mo ero nzodpaxenwuro o Jlammacy

p+1
Flp)=———
(p) p2—6p+8.

8. C mnomomipto mpeoOpazoBanus Jlammaca pemuTs 3amady  Kommwm s TMHEHHOTO
G depeHIIMaTBFHOTO YPAaBHEHUS C TIOCTOSIHHBIMU KO3 huiineHTaMu
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y'—y=é, y(0)=0, y(0)=0 (¢20)

KoMniekT 3anaHuid 1151 BLINOJHEHUS
pacdeTHo-rpapuyeckoi padorsr (PI'P)
no JudpepeHNAIBLHBIM YPABHEHUSIM

Bapuant
Pemuth ypaBHEeHUS:
2. (I+cosx)+/sin y+1dx = cos ydy /(1+cosx) ,
3 (X* +xp)dy —(2xy +y*)dx =0 ,
5 (e’ +Ddx+(siny+xe”)dy =0 ,
Pemmmts 3amaun Ko a1 ypaBHEHUM:
6. xy’—y:—lnx, y2)=1
7. V' =2y=x" y(0)=1
8. Penmrts ypaBuenue: Y "= (ctgx)y" = clgx
Pemuth ypaBHEeHUS:
10, V'+4y' = 2x° ,
11. Y"'=5Y"+7y"' =3y =(4x+5)e" ,

12, Y'—-4y'= e* +cos2x —sinx

b

X

14 1 e
y'=2y'+y= :
13. N1+ x?

14. Peminth KpaeByro 3aj1aqy:

V'—6y"+5y = e (x+1), y(O)=1 y(1)=1

Pemute cucTteMsl ypaBHEHMI:

2

{y{=yz—2y1—x,
15. vy =4y, +3x.

KoMnieKThI TeCTOBLIX 3aJaHUM

TecToBoe 3a1aHNe 110 00BIKHOBEHHBIM TU(P(epeH N ATBHBIM YPABHEHUSAM
BAPUAHT Ne 1

3AJJAHUE Ne 1.
xdy—ylnldx =0

JlaHO ypaBHEHHE IIEpBOrO NOpsIKa X B Qopme, conepxateil quddepeHunais.
[IpuBenuTe ero K BUy, pa3pelIEHHOMY OTHOCUTEIIBHO ITPOU3BOIHOM.
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| OtBer |

3AJJAHUE Ne 2.

r_ 2 3
Jlano muddepeHnmanbHOe ypaBHeHHE - (k+1)x7, torna ¢yskums 2~ Y sBugercss ero
perieHueM mpu k, paBHOM:
| OtBeT |
3AZJJAHHUE Ne 3.
d—); = xdx

OO6wuit uaTerpan qudpdepeHuanLHOro ypapHeHus MMEET BUJT
BAPUAHTBI OTBETOB:

2 5 2

LN S Lovsc y=24cC 1> c

n oy o2 2 ¥ 3) 2 4 ¥ 2

3AJJAHUE Ne 4.
VYKaxxuTe  UHTErpajbHyl0  KpUBYHO  pemieHus  3agaun  Komm  ans

muddepeHuanbHOr0 ypaBHEHHS =2y, y()=L
BAPUAHTHI OTBETOB: I)D 2)C 3)A 4) B.

NI

3AJJAHUE Ne 5.

m

OOBLIKHOBEHHOTI'O

Jlano muddepenimanshoe ypasuenue Tpetbero mopsmka Y —* T2 Torna obmiee pemenue

YpaBHCHUA UMECT BUJ

BAPUAHTHI OTBETOB:
2
y:lx4+lx3+C y=Lx4+lx3+Clx—+C2x+C3
1) 4 3 2) 24 6 2
N 2
y=—x'+=x+C,—+C,x+C,
3) 24 3 2

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

Pemenue 3anaun Komu Y "=x, y(0)=1, y'(0)=2 UMeeT BUT
BAPUAHTBI OTBETOB:

3 3 3 2

y=— y:x—+2x y:x—+2x+1 y:x—+2x+l.
n- 6 2 6 3) 7 6 4 2

3AJAHUE Ne7.
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xy"+y'=0,

Hano muddepeHnmanibHoe ypaBHEHHE BTOPOTO MOPSIIKA TOTJa ero oOIee pereHne

HMEET BUI:
| OT1BeT | |
3AJIAHUE Ne 8.

KopHH XapaKTepHCTHYEeCKOTO YpaBHEHHUS paBHBI b=k, =2iky = =k, =-2i Torga obuiee

pelieHre  JIMHEWHOTO  OAHOPOAHOIrO  AU(PQEpEeHLHaTbHOTO YPaBHEHHMS C  TOCTOSHHBIMU
ko3¢ durmenTamu OyieT UMeTh BHL:

| OTBeT | |

3AJAHUE Ne 9.

W3BectHa (yHmaMeHTanbHas cUCTeMa PEIICHUNH OJHOPOAHOTO JWHEHHOro auddepeHuaibHOro

=1, y=x, y3=x2.

YpaBHCHMU: N Torga vactHOE pCIICHUC YpaBHCHHA, YAOBJICTBOPAIOIICC

nauamsaem yeosusm Y(0) =0 Y =1, y'(O)=1 PaBHo:
BAPUAHTBI OTBETOB:
2 x2 xz
— X+— 1+ x+—
1) l+x 2) 2 3) 2 4) 2

X

3AJAHUE Ne 10.

" r_
OGmee pemenne auphepeHIHaTLHOTO ypaBHeHHs ¥ | 99" =0 pveer BUJL:

| OT1BeT |

3AJJAHUE Ne 11.

_ —2x X
OyHKIUA y=Ce ™ +Che SBIIIETCS OOIIMM  pelIeHUEeM JIMHEHOTO  OZHOPOAHOTO

muddepeHIManbHOr0  ypaBHEHHMsT € TOCTOSIHHBIMH  Kod(dduumeHTamu,  TOrga  €ro
XapaKTEePUCTUUECKOE YPABHEHUE UMEET BU/T
BAPUAHTBI OTBETOB:

1) k*—k-2=0 2) k*+k-2=0 3) k*+3k+2=0

4) k> =3k+2=0

3AJAHHUE Ne 12.

YacTHOMY  pEIICHHIO  JIMHEWHOrO  HEOAHOPOAHOro  Au(p(epeHLUaNbHOrO  ypaBHEHUS

” ' _
Yyi=Sy+by=x+1 BUJy €r0 IPaBOM YaCTU COOTBETCTBYET (DYHKIIHS

_ 2 _ 2x 3x _ 2x
BAPUAHTBHI OTBETOB: 1) Y+ =AX +Bx 9y y,=dAe” +Be” 3y y.=e"(Ax+B) 4
V.=Ax+B
3AJIAHUE Ne 13.

HaHO JINHEHHOE HCOAHOPOAHOC I[H(i)(bepeHHI/IaﬂbHoe YPaBHCHHUC C ITOCTOSAHHBIMHU KO3(1)(1)I/H_[I/ICHT3MI/I
2x

e
y'=5y"+6y= -
1-e B kakom Buae cleAyeT HUCKaTb YacTHOE PEIIEHUWE HEOIHOPOIHOIO

YPaBHCHUSA MCTOJAOM BapHualliu IIPOU3BOJIbHBIX ITOCTOAHHBIX ?

| OtBet | |
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3AIAHUE e 14.

Pemenue kpaeBoii 3a1a4u y'=0, 0<x<l, »O0)=1 y1=2

UMEET BH]
BAPUAHTHI OTBETOB:
1) y=x—l 2) y=x 3)y=x+1 4) y=3x+1.
3AJAHHUE Ne 15.
{J’; =¥, +2,

Oob1ee pemieHre cucteMbl AU pepeHInaIbHbIX YpaBHEHHM y2=n+l UMeeT BUJIL:
BAPUAHTHI OTBETOB:

{yl =C +Ce, {yl =Ce +Ce " -1,
1 v, =—Cre™ 2) y,=Ce" —Ce™ =2

{yl =C, +C,e", {y, =C +Cye" 1,
3) v, =Ce" =2 4) v, =Ce" =2.

TecTtoBoe 3a1anue
M0 _KOMIUIEKCHOW MATEeMaTHKE

3AJJAHME 1

YcTaHOBHTE COOTBETCTBHE MCKAY KOMIIJICKCHBIM YHCJIOM U €T0 MOAYJICM.

! 1-1i

242
2 2+2i 2
2
5
J7

3 —3+4i

! J3-2i

3AJIAHME 2
(3-2i)°

HeﬁCTBHTCHBHaH YaCTb KOMIIJICKCHOI'O YHCJia

BAPUAHTBI OTBETOB: 1) Vi3 2) 5 3) 13 4) 9.
3AJAHHUE 7

paBHa

Haiiti MOIyJIb KOMILIEKCHOTO Uuciaa Z , eClu Imz=3, ; argz=arcsin(3/5)

| OTBeT |
3AJIAHUME 8

z=2+4,4/51.
JIaHO KOMILIEKCHOE YHCIIO VCTaHOBUTE COOTBETCTBHE MEXKIY OINEPALUSIMU HAJ
JAHHBIM YHCJIOM U PE3YJIbTaTaMU WX BBIITOJHCHHUSI.

1 zz ) \/gi

2 4

Z/‘z‘

3 z+2Z 9
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) —
z—Z o) ﬁ

———1
3 3

3AJIAHME 9

. 3\/__1 .

Haiity 3HaYeHUs KOPHS . IToxazarp MX Ha KOMIUIEKCHOM IJIOCKOCTH.

| OT1BeT |

3AJJAHME 10

3aaHuI0 KaKUX JIByX JCUCTBUTENBHBIX (YHKIUNA JCHCTBUTEIHHOW IMEPEMEHHON SKBHBAJICHTHO

2z
3aaHre KOMIICKCHOM (DYHKIIMH KOMILUIEKCHOM ITepEMEHHOMI J(z)=e ?

| OtBeT |
3AJIAHHE 11
80
A (iij |
IIycte 2 2 Beumcauts 2 2
BAPUAHTBEI OTBETOB: 1) -1 2)1  3) 2* 4 -2%.
3AJIAHHUE 12
V2 2
Z=——+i—.
VKaKuTe 3Ha4eHHe KOMIUIEKCHOro gorapudma LNz mpu 2 2
| OTBeT | |
3AJIAHHME 13

Jana QyHKUMS KOMILJIEKCHOW NMEpPEeMEHHOM: f()=7 . IIpoBeputh, npumMeHnss ycnosus Komm —
Pumana, IBJISIETCS JIM OHA AHAJUTUYECKOM.

| OTBET | |
3AJIAHME 15

zdz
‘z‘:4 22 + 9

BeIuncanTs HHTErpai
| OT1BeT |
3AJJAHME 16

o0 Z”

N n+1
Onpeaenure pagnyc CXOOAUMOCTH psiia n=0(1+17) .
| OTtBeT

3AJIAHME 17

z+1

1=

Haiitu cymmy BbIYeTOB (DyHKITUH KOMILIEKCHOM MepeMeHHON OTHOCHUTEJIBHO
€€ 0COOBIX TOYEK.

BAPUAHTLBI OTBETOB: 1) -7 2) -1 3) 1 4) 0.

3A/IAHHE 18

Pemuth ONCpallMOHHBIM  MCTOAOM  3aJa4y Ko JJIA I[I/I(b(bepeHLII/IaJIBHOFO YpaBHCHUS:
V—dy=e’, y(0)=0

F(p) !

p)=—"7.
.t

Vkazanue: Opurugany f()=e COOTBETCTBYET H300paKEHNE p+l

OtBeT | |
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OneHka «OTIM4HO» BhICTaBIIsIeTCs cTyAeHTY 3a 90 — 100% npaBuiIbHBIX OTBETOB,
OIIEHKA «XOpOILIO» - 32 HE MeHee 75% NpaBUIIbHBIX OTBETOB;

OLIEHKA «Y/IOBJIETBOPUTEILHO» - 3a HE MeHee 50-60% npaBUIbHBIX OTBETOB;
OLIEHKA «HEYJOBJIETBOPUTEIILHOY - 3a MeHee 50 % MpaBUIbHBIX OTBETOB.

Jlnsi IpOBeACHUST TEKYIEro KOHTPOJI 3HAHMW CTYAEHTOB B JUCTAHIMOHHOM (Qopmare B

paspaboranHoM Kadenpoit «MaremaThkay OHJIANH-Kypce MMEIOTCS MPOMEXKYTOUHbIE (TIPOOHBIC)
KOHTPOJIbHBIE PAOOTHI.

3.2. IIpomesKkyTOUYHAA aTTeCTALMS

[TpomexxyTouyHas arTecTarys - (3K3aMeH) IPOBOIUTCS TI0 OMIIeTaM B YCTHOM (opMme.
Bpems 111 moaroToBKM OTBETa Ha BOMPOCH] HE Oonee 45 MuUH.

burer BKIIIOUaeT TeOpeTHYECKHIA BOIIPOC U 3a/1a4H.

KoMrutekThI 5K3aMeHAIMOHHBIX OUJIETOB XpaHATCs Ha Kadenpe «MaTeMaTukay.
TunoBbie BApHAHTHI OMJIETOB MPUJIATAIOTCS.

(O8]

e

10.

I1.

12.

13.

KommuiekT Bonmpocos

OBbBIKHOBEHHBIE TU®PEPEHIINAJIBHBIE YPABHEHUWS

OcCHOBHbBIE TIOHSTHS TEOPUU OOBIKHOBEHHBIX UG (dEepeHINaNbHbIX  yYpaBHEHUH IMEepBOTO
HOpSI/IKA: OTIpeNieIeHne OOBIKHOBEHHOTO Iu(QepeHInaIbHoro ypaBHEHUs, (HOpMBI 3arucu
O0OBIKHOBEHHOTO Ju(p(PEepeHIIMaIbHOTO ypaBHEHHUSI TIEPBOTO TMOPSAKA, TOHATHS OOIIEro
YaCTHOTO PEUIeHUH, OOIIEero M YaCTHOTO HHTEIrpaJioB.

[ToctanoBka 3amaun Ko ns nuddepennmanbHOro ypaBHeHHs! IEPBOTO MOPSIKA.

Teopema CyIecTBOBaHUS M €IUHCTBEHHOCTH pemieHus: s nuddepeHInanIbHOT0 YpaBHEHUS
MIEPBOTO MOPSIKA.

l'eomeTpuueckuii CMBICI OOIIETO MHTETpasia OOBIKHOBEHHOTO [I.Y. IIEPBOTO MOPSIKA.
Juddepenunanpble ypaBHEHHUs] NMEPBOrO MOPSAJKAa C Pa3IeNCHHBIMH U pa3lelsiolUMUCs
NePEMEHHBIMHU.

Jluneiinpie muddepeHnranbHple  YpaBHEHHUS TEPBOTO  MOPSIKA. Meron BapHaluu
IIPOU3BOJIBHON ITOCTOSTHHOM.

Huddepenunansupie ypaBHEeHUs 1n-10 nopsaaka. OCHOBHbIE TOHATHA: (POPMBI 3aIIUCH, TNOHATUSA
00IIero ¥ YaCTHOTO PEIICHUH.

[TocranoBka 3amaun Komm u kpaeBod 3amadu 1Jis OOBIKHOBEHHOTO au(depeHInaibLHOro
YpaBHEHUS n-TO MOPSIAKA.

UnterpupoBanue nuddepeHaibHbIX ypaBHEHUH #-TO TOPSAAKAa METOAOM IOHMKEHUS
HopsiJIKa.

Jluneiinbie omHOpomHble MU depeHnanbHbple ypaBHEHUsS n-ro mopsaka. OOmue CBOMCTBa
PELIEHUI: MOHATHUS JUHEWHO 3aBUCUMBIX W JIMHEMHO HE3aBUCUMBIX PELICHUM, ONPENEIIUTEIS
Bpouckoro, nonsitue gpyHnaMeHTaIbHONW CUCTEMbI PELICHUIH,

Teopema o cTpykType o0OIIEro pemeHus: OOBIKHOBEHHOIO JIMHEHHOIO OJHOPOIHOIO
b depeHIaIbHOTO YpaBHEHUS 1-T0 TOPSIKA.

Jluneitaple omgHOpOAHBIE AM(QEpeHIIMaTbHbIe ypaBHEHUS N-TO  TOPSIKA C TOCTOSHHBIMHU
kodpdunuenTaMu.  XapaKTEePUCTHUECKOE YpPaBHEHHE, €ro CBi3b C AuddepeHInaIbHbIM
YpaBHEHHUEM.

Bua 4acTHBIX pemieHuil JTUHEHHOTO OMHOPOAHOTO u(QEepeHITnaTBPHOTO YpPaBHEHUS 7 - TO
MopsiIKa C TOCTOSIHHBIMU — Kod((dUIIMeHTaMH B  3aBHCHUMOCTH OT BHJa KOpHEH
XapaKTepUCTUYECKOTO YPaBHEHUS.
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14.

15.

16.

17.
18.

N —

bk w

Lo

12.

13.
14.
15.
16.

17.

18.
19.
20.
21.

22.
23.
24.
25.

Jluneiinble HeogHOpoAHBIE AupdepeHnnanbHble  ypaBHeHHsA. Teopema O CTpPyKType oOIiero
pemeHus.

Pemienne nMHEHHBIX HEOTHOPOAHBIX JU(PQPEepeHIHATbHBIX  YPaBHEHUH C IOCTOSHHBIMH
ko3 punrenramu. Meron noadopa YaCTHOTO pelieHus UIsl MpaBbIX YacTel Buia

f(x)=P(x)e”,  f(x)=M cosBx+ NsinBx,
f(x)=P(x)e™ cos Bx+Q(x)e™ sin Bx.

Pemienne nMHEHHBIX HEOAHOPOMHBIX AU(D(EepeHINANBHBIX YpaBHEHHN METOJOM BapHAIUU
MPOU3BOJIBHBIX MTOCTOSIHHBIX.

ITocranoBKa 1 pemieHne 3aa4u Ha COOCTBEHHbIE 3HAYCHUSI.

Cuctembl auddepeHuanbHbIX  ypaBHeHUW. [loHsATHE HOpMasibHOW cHUCTeMBbl. [loHsATHS
o0IIero M 4YacTHOTO pPEUIeHWH CUCTeMBbl. TeopemMa O TpUBEACHUU TU(PEepeHIIHATHLHOTO
YpaBHEHHUS 1-TO MOPsIKA K HOpMAJIbHOM cucTeMe. MeTol UCKITIOUeHHUSI HEM3BECTHBIX.

KOMIUVIEKCHASI MATEMATUKA

KommuiekcHbie uncna. Onpenenenue, GOpMbI 3aNTUCH U IEHCTBHS HAJ HUMH.

Onpenenenne (GyHKIUM KOMIUIGKCHOW TiepeMeHHOW. IloHsATHEe QYHKIIMM KOMIUIEKCHOM
MEPEMEHHOMN KaK OTOOpakeHHUSI.

Omnpenenenre U CBOWCTBA OCHOBHBIX AJIEMEHTAPHBIX (PYyHKIUI KOMIUIEKCHOM MepeMEHHOM.
Jlorapudmudeckas GyHKIUS KOMIUIEKCHOH epeMEHHOM.

HemnpepeiBHOCT U nuddepenupyemMocts (GYHKIMH KOMILIEKCHOW MEpEeMEHHOH. YcioBus
Komu — Pumana. [TonsaTre aHaMTHYeCKON (DYHKITHH.

Omnpenenenre v CBOMCTBAa MHTETPAJIOB OT (PYHKIIMI KOMIUJICKCHOM MEPEeMEHHOM.

Teopema Koim 1151 ogHOCBA3HON 00nacTy.

Teopema Ko 1u1st CJ10)KHOTO KOHTYpa.

WnterpansHas ¢opmyna Komm. BrluncieHne KOHTYpHBIX WHTETPAJioB C IIOMOLIBIO
uHTerpasibHOU (hopmysnsl Korm.

. IHTerpanbHoe npencTaBieHue MPOU3BOJHON OT aHATUTUYECKOH (DYHKIINU.
11.

CrerneHHbIC psIbI B KOMIUIEKCHOM oOmactu. Teopema AGens. O61acTh CXOIUMOCTH CTEIIEHHOTO
psiza B KOMIUIEKCHOM 00NIacTH.

Teopema o pasnokeHun (GYHKIIMM KOMILIEKCHOM mepeMeHHOW B psa Teinopa. Paznuunbie
¢dopmel 3ancu psaga Teiinopa. Obnacts u paguyc cxonuMoctu psna Teitnopa.

PaznoxeHne 0CHOBHBIX dJIEMEHTApHBIX (PyHKIHI B psia Teitnopa.

Psin Jlopana. O6nacts cxogumocTu psna JlopaHa.

Knaccudukanus 0coObIX TOUSK aHATUTHICCKON (PYHKITHH.

[TonsaTue BhrYeTa GYHKIUN OTHOCUTEIHHO 0c000i1 Touku. OCHOBHAs TEOpEeMa O BBIYETAX.
@opMyIIbl 17151 BBIYUCIICHUS BHIYETOB (DYHKIIMK KOMITJIEKCHON EPEMEHHOM OTHOCUTEIBHO
IIPOCTOTO MOJIF0CA, TIOI0CA 7 —TO MOPSIKA.

Bolunicnienue KOHTYpPHBIX MHTErpajoB OT (YHKIIMM KOMILJIEKCHOW MEPEMEHHOM C MOMOIIBIO
BBIYETOB.

Onpenenenue npeodbpazoBanus Jlamnaca, MOHATUS OPUTHHANIA U U300PAKEHUSI.

CaoiictBa npeobpaszoBanus Jlamnaca. Teopembl TMHEHHOCTH N300paXKeHUS U TTIO100USI.
CgoiictBa npeoOpazoBanus Jlamaca. TeopeMbl cMeIIeHHs] H300pa)KEHUS 1 3ara3IbIBaHUs.
CpoiictBa mpeobOpazoBanusi Jlammaca. Teopembl auddepeHUUpOBaHUS OpUTHMHANA U
nuddepeHnpoBaHrs U300paKCHHUS.

CaoiictBa npeobpa3zoBanus Jlamnaca. Teopema HHTErpUPOBAHHS OPUTHHAIA.

O6parHoe mpeodOpazoBanue Jlamtaca. Teopema oOparnieHusl.

Oo6parHoe mpeoOpaszoBanue Jlamraca. CriocoObl HAXOXKIEHUSI OPUTHHATIA.

OrneparnOHHBIA METOJT peIIEHUs JTMHEHHBIX HEOAHOPOIHBIX MU (epeHIInaTbHBIX YPaBHEHUH C
MOCTOSIHHBIMU KO3 UIIEHTAMH.
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TunoBbie BApMAHTHI OMJIETOB
no aucuuiuinHe «KomriekcHas MareMaruka u TudepeHIanbHble YpaBHEHUS

MUHHCTEPCTBO HAYKH U BBICILIET'O OBPA3OBAHU ST POCCUNCKON OEJIEPALIIN
OEJIEPAJIBHOE TOCYAJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YYPEX/IEHUE
BBICIIEI'O OBPASOBAHI
«MOCKOBCKHH MOJUTEXHUYECKWI YHUBEPCUTET»
(MOCKOBCKHM MMOJINTEX)

®daxynbTeT 0230BbIX KOMIIETEHITHIH, kadeapa MaTeMaTUKU
Juctummmaa «KoMIiekcHast MaTeMaruka u auddepeHnaibHbple YPaBHSHUSD).
Kypc 2, cemectp 3

BUJIET Ne 1
1. OcHOBHBIE TOHATHS TEOPHUH OOBIKHOBEHHBIX AH((EepeHUUANbHBIX YpaBHEHUH MEepBOro
MOpsJIKa.
2. Cas3b MEXIy NOKa3aTeIbHBIMU U TPUTOHOMETPUUECKUMHU (PYHKIUSMHU KOMIUIEKCHON
IIEPEMEHHOM.

1w " _
3. Pemmts ypasmenne: V2V )V =2x.

CcoSz
dz

2
4. Bpramenuts A7 T2 2 C TMOMOIIIBIO UHTETPaJIbHON GopmMyssl Ko 1 0ocCHOBHOM
TEOPEMBI O BBIYETAX.

YTBepxkaeHo Ha 3acemannu kadeapsl MaTemMatuku «_03»_05 2022 1., mpoTtokosn Ne 10

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

MUHUCTEPCTBO HAYKU U BBICIHIEIO OBPAZOBAHUS POCCUNUCKOM OEJIEPALTNIN
OEJIEPAJIBHOE TOCYIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEXJIEHUNE
BBICIHIEI'O OFPASOBAHU A
«MOCKOBCKHUM NMNOJJUTEXHUUYECKUUN YHUBEPCUTET»
(MOCKOBCKHUH NOJIUTEX)

®axynbreT 0a30BbIX KOMIIETEHIIHH, kadenpa MaTeMaTHKH
Hucuuruimna  «/uddepeHnnanbapie ypaBHEHHS U KOMIUICKCHBIN aHAIH3Y.
Kypc 2, cemectp 3

Bbuaer Ne2

1. KommekcHEIE Ynca. OnpeneneHI/Ie, (l)OpMBI 3alMCH U IEHCTBUS HAJl HUMM.

)= y2 _I_earctg,x’ $(0)=1.
2. Pemuts 3amaay Korum: 1+x

3. PemmwmTh onepanmoHHbIM MeTOAOM 3a1aqy Komun y - 4y =sin 2¢, Y (O) =0 .
4. Pemuth cuctemy:
{yi =y1+2y2 +1,
y2 =2y1+ 2.

YTBepxkaeHo Ha 3acemanuu kadeapsl MaTemMatuku «_03»_05 2022 1., mpoTtokosn Ne 10

W.o. 3aB. kadenpoii H.B. Bacunnesa / /
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I[J'ISI MMPOBCACHHUA TIMPOMEKYTOYHOIO0 KOHTPOJIA 3HaAHUH CTYACHTOB B AWCTAHIOHMOHHOM
dopmare B paspaboraHHBIX Kadeapoit «Maremaruka» oHJalH-kypcax «/JuddepeHnmnansubie
ypaBHeHUs»» U «Teopuss (QyHKIHMI KOMIUIEKCHOW TEPEMEHHOW W OIMEPAlMOHHOE HCUHCIICHUE)
HWMEIOTCSI UTOTOBBIE TECTHI.
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