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

K ocHOBHBIM yenam  ocBoeHHMA JIuUCHHMILIMHBL  «KoMIlekcHas Mmaremaruka W
muddepeHIraIbHbIe YpaBHEHHS CIIEIYyEeT OTHECTH:

- BOCIIUTAHUE Y CTYACHTOB OOl MareMaTn4ecKo KyJabTyphl;

- TpUOOpETEHHE CTYICHTAMH IIUPOKOTO Kpyra MaTeMaTHYeCKUX 3HAHHH, YMCHHU W
HaBBIKOB,;

- pa3BHUTHE CIIOCOOHOCTH CTYJICHTOB K MHAYKTHBHOMY U JICYKTHBHOMY MBIIUICHHIO HAPSIITY
C pa3BUTHEM MaTeMaTU4YEeCKON UHTYHUIINH;

- YMEHHE CTYJICHTaMHU Pa3BUBAaTh HABBIKU CaMOCTOSTEIBHOTO U3yUeHHs yUeOHOH U HayYHOU
JUTEPATYPHI, COAEPKAIIEH MaTeMaTUYECKUE CBEICHUS U PE3YIIbTaThI;

- TIOATOTOBKY CTYIGHTOB K JIEATEIIbHOCTH B COOTBETCTBUM C KBAJTU(PUKAIIMOHHON
XapaKTepUCTUKON OakaiaBpa IO HANPABICHUIO, B TOM YKcie (POPMUPOBAHNE YMEHHUN UCTIOIB30BaTh
OCBOCHHBIE MaTEMaTHUECKHE METO/IbI B PO(ECCHOHATLHOMN IEeATEILHOCTH.

- TIOATOTOBKY BBICOKOKBAJU(HUIIMPOBAHHBIX KaJpPOB, BOCTPEOOBAHHBIX B YCIOBHAX
UppoBOK TYpOYIEHTHOCTH W BBICOKMX TEXHOJIOTUYECKMX PHCKOB COBPEMEHHOH HUPOBOI
HSKOHOMUKH.

K ocHOBHBIM 3adquam ocBOeHHWs auCIUIUIMHBI «KOMIUIEeKCHass MaremaTtuka |
muddepeHnranbHble YpaBHEHHSD CIIEIyeT OTHECTH:

- OCBOGHHE CTyJICHTAMH OCHOBHBIX TOHSTHH, METONOB, (QOPMHUPYIOMIUX OOIIYIO
MaTeMaTu4ecKyto MOATOTOBKY, HEOOXOIUMYIO JUI YCIIEIIHOTO PEeLICHNs MPUKIIaIHBIX 3a/1a4;

- (opmupoBaHue y cTyneHTa TpeOyemMoro Habopa KOMIETEHITUH, COOTBETCTBYIOIIUX €Tr0
HaIlpaBJICHUIO TIOATOTOBKU M 00€CIIEUNBAIOIINX €T0 KOHKYPEHTOCIIOCOOHOCTh Ha PHIHKE TPYy/Ia.

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:

Kox m HanmenoBanmne KkoMneTeHIumn HNHaukaTopbl 10CTHKEHUSA
KOMIIeTEHIINH

OIIK-1. CnocobeH mpruMeHSTh OIIK-1.1. 3HaeT OCHOBBI BbICILIEH
€CTECTBEHHOHAYYHBIC U OOIICHHKCHEPHBIC MaTeMaTuKd, THPOPMATUKH U
3HAHUA, METObl MATEMaTHUECKOTO aHaJIN3a U | MporpaMMUpPOBaHUSI.
MOJIEIIMPOBAHUS, TEOPETUIECKOTO U OIIK-1.2. Ymeer pewiaTh cTaHJapTHBIE
9KCIEPUMEHTAILHOTO UCCIIEIOBAHUS B npodeccroHanbHbIE 337a4K ¢ IPUMEHEHUEM
poeCCHOHAIBHON A TETHHOCTH €CTECTBEHHOHAYYHBIX M OOIIEHHKCHEPHBIX

3HAHHUH, METOIOB MAaTEMAaTHYECKOT0 aHAIN3a
Y MOJICTTUPOBAHMSI.

OIIK-1.3. Bnageetr MmeTomamu
TEOPETHUUECKOTO U IKCIIEPUMEHTAILHOTO
UCCJIEIOBaHUS 0OBEKTOB MPO(eCCHOHATBHON
JIESITENTLHOCTH.

2. MecTOo AUCHMILVIMHBI B CTPYKTYpPe 00pa30BaTe/IbHOM POrpaMMbl

JucuurniamHa OTHOCUTCA K oOs3arenbHOM dactm Onoka bl: Mogyns «Maremarudeckue
JUCHUTITUHBDY.
JuctuninuHa 6a3upyercs Ha CIASAYIOMNX, TPOUIEHHBIX TUCITUTIINHAX
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- TMHEeWHas anredpa;
- MaTeMaTHYeCKUM aHaIu3;
Huctumnnuna «KoMmruiekcHast Matemarrka u auddepeHiuaibHbple YpaBHEHUS TOTUIECKU CBSI3aHa C
MTOCJICTYFOIIAMH JUCIHILTAHAMMU:
B obsizamenvrotl yvacmu:
- TUCKPETHAsI MaTEMaTHKa;
- KOMILUIEKCHAsI MaTeMaTrka U quddepeHnnanbHble ypaBHEHUS;
- TEOpHs BEPOATHOCTCH W MaTeMaTHIeCKasl CTATUCTHKA,;
- OCHOBBI ITPOTPAMMHUPOBAHNS;
- 0a3bl TaHHEBIX;
- MaTeMaTu4ecKas JIOTHKa U TEOPHs aITOPUTMOB B MPAKTUKE MPOTPAMMHUPOBAHUSI.
B uacmu, gpopmupyemoii yuacmuuxamu oopaz08amenbHbix OMHOUEHULL:
- YHUCJICHHBIE METO/IbI U IPOTPAMMHUPOBAHHUE;
- JJICKTPOTEXHHUKA M IIICKTPOHUKA;
- OCHOBBI TEPMO-TUAPO- U Ta30AMHAMHUKH;
- OCHOBBI ITPOCKTUPOBAHUS MEXaHU3MOB.

3. CTpykTypa ¥ coaep:kaHue JUCHUIINHbBI
OO61mas TpyI0eMKOCTh AUCIUILITNHBI COCTABISACT 3 3a4eTHBIE eNUHUIIBI -108 yacoB.

3.1. Buabl yueOHO# padoThHI M TPYI0EMKOCTh

n/n Bup yuyeoHoii padoTsl Koamecrso Cemectp 3
4acoB
AyaIuTOpPHBIE 3AHATHA 54 54
B Tom uucre:
Jlexknuu 18 18
1.
CemMuHapCKUe/IPAaKTUUECKUE 3aHITHS 36 36
2.
JlaGopaTopHble 3aHATHUS - -
CamocTosiTesqibHast padoTa 54 54
IIpomMe:KyTOUHAS aTTeCTAIUA
JK3aMEH €] €]
Hroro 108 108

3.2. Temaru4ecKHMi IJIAH U3YyYCHUSA TUCHMUILIMHBI

Pazmemnién B npuniokenun 1 k pabodeit mporpamme.
3.3. Conaep:xxanue pa3esioB JUCHUIIMHBI

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

Pa3gen 1. KomiiekcHasg MaTeMaTHKA



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.
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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
BbIUKCIUTENbHAS TexHUKA. [Ipoduib: PazpaboTka HHKEHEPHOTO MPOrpaMMHOTO OOECICUEHUSI.
®opma oOyuenus — ounas. 2024.

Marpuna coorBerctBusi komneteHiuid 09.03.01. MadopmaTrka u BIYMCIUTEIbHAS TEXHUKA.
[Ipodunb: Pa3paboTka mHKeHEpHOTO mporpammHoro obecneuenus. 2024/ 2025 rox Hawana
oOydeHus.

Vka3z Ilpesugenta Poccuiickoit ®enepamuu ot  01.12.2016 Ne 642 «Crparerun
HAay4YHO-TEXHOJIOTMYECKOro pa3Butus Poccuiickoit denepanum».



5. Tlpuka3 MunucrepctBa obpasoBanus U Hayku Poccuiickoit @enepauun ot 23.08.2017 Ne 816
«O6  yrBepkaennu  llopsinaka  TpUMEHEHWS — OPTaHM3ANMUSAMH,  OCYIIECTBISIOIUMHU
00pa3oBaTeIbHyIO JESTEIbHOCTD, AIEKTPOHHOTO 00YUYeHHUsI, TUCTAHIIMOHHBIX 00pa30BaATEIbHBIX
TEXHOJIOTHIA TIPY peaji3aui 00pa30BaTeIbHBIX TIPOTPAMM.

4.2. OcHOBHAas JIMTEpaTypa

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

2. byrpoB .C., Hukonbckuit C.M. Bpicmias marematuka. Psapl. OyHKIMU KOMIUIEKCHOTO
nepemennoro. B 3 tomax. Tom 3. B 2 kHurax. kHura 2. YueOHHK AJIs aKaJeMHYECKOTO
OakanaBpuara. 7-¢ usl., crepeotunHoe - M.: U3n-Bo «kOpaiit», 2016. 220 c.

3. 3yokoB B.I., JlaxoBckuii B.A., Mapteinenko A.W., Munocues B.b., [lymkaps E.A. Kypc
MaTeMaTHKU JUIsi TEXHUYECKHX BBICIIMX Yy4ueOHBIX 3aBeacHuii. M.: MI'TY, 2012. 400 3ks3.
https://e.lanbook.com/.

4.3. lonoJIHUTEJIbHAS JINTEPATypa

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

2. MunocueB B.b., Maprteinenko A.U., Jlaxosckuii B.A., 3yOkoB B.I. Kypc Beicmieit
MareMaTHkH: YdyeOHoe mocoOme. Hacte 1.M.: MI'MY, 2007; Yacte 2.M.: MI'IMY, 2007.
Yacts 3. M.: MI'Y, 2011. 400 k3. https://e.lanbook.com/.

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

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

5. KpacnoB M.JI., Kucenes A.M., Maxkapenko I.M. OmnepanumonHoe ucumcienue. Teopus
YCTOMYMBOCTH. 3aJla4u¥ U TpUMEPHI ¢ opoOHbIMU pemeHusmu M.: M3n-Bo URSS, 2018. -
176 c.

6. Koran E.A. O6bikHOBeHHBIEC U] PepeHITaNTbHBIC YPABHEHUS U OTICPAIIMOHHOE UCYHCIICHHE.
VYuyebHoe nocobue mo aucuuiuinHe «MareMaTuka» Ajsl CTYACHTOB BCEX CIELUATbHOCTEM.
M. 2006. 693 >k3.

7. Koran E.A. OGbikHOBeHHbIE AU depeHnnanbHble ypaBHEHNs 1 BApUAllMOHHOE NCUUCIICHUE
B INPUIOKEHHMM K pPAcYETy aBTOMOOWJIBHBIX KOHCTPYKIMH. VYyeOHOoe mocobue 1o
qucuuimHe «MareMmaTukay Ui CTYJIEHTOB Beex crenuanbHocrei. M.: MAMMU, 2010. 200

9k3. http://lib.mami.ru/lib/content/elektronnyy-katalog. DneKTpoHHBIN pecypc.

4.4.  DnekTpoHHBIE 00pa3oBaTe/bHBIE PeCypPChl

5. ITlpoBeneHue 3aHATHIA M aTTECTAM BO3MOXKHO B JUCTAHIIMOHHOM (hopmare ¢ MpHUMEHEHUEM
CUCTeMBbI AucTaHIUOHHOTO oOyueHus yHuBepcutera (CIHO-LMS) Ha ocHOBe pazpaboTaHHBIX
kadenpoit «MaTtemarnkay IEKTPOHHBIX 00pa3oBareabHBIX pecypcoB (DOP) mo Bcem pasaenam
HpOrpaMMEL..

Hassanue DOP

Huddepenunanbabie https://online.mospolytech.ru/course/view.php?id=4396
YpaBHECHHUS

Teopus dynkumii kommiekcHo# | https://Ims.mospolytech.ru/course/view.php?id=1219
IIEPEMEHHON M ONEPALMOHHOE

NCYHCIICHUC



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

Pa3paborannbsie DOP BKIII04alOT TPEHUPOBOUYHBIE U UTOTOBBIE TECTHI.
[lopsimox mpoBeaeHuss pabOT B JUCTAHUMOHHOM (OpMaTe YCTAHABIMBACTCS OTICIbHBIMU
pacropspKeHUSIMU TIPOPEKTOPA 10 YU4eOHOUM paboTe W/ Win EHTPOM YIeOHO-METOINYECKOM padoTHI.

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

OMOJIMOTEKE MOCKOBCKOIO IOJIUTEXA

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

WuTepHeT-pecypchl  BKIIIOYAIOT  y4EOHO-METONMYECKHE MaTepHalibl B DJIEKTPOHHOM  BHJIE,

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

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

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

[Tonesubie yueOHO-METONUUECKIE U HH(DOPMAIIMOHHBIEC MaTepUAIIbI TPEJCTABICHBI Ha CaliTax:
hitp.//exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs. htm.

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

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

4.5. JIuueH3UOHHOE ¥ CBOOOHO PacnpocTpaHsieMoe MPorpaMMHoe odecredeHue

Ne| HaummenoBanme | PazpabGotuumk [10 HocrynHocTh Ccouika Ha Enunblii peectp
(mpaBooOnagarens)| (IMIEH3HOHHOE, POCCHICKHX TIPOrpaMM st
CBOOOIHO OBM u B/l (npu Hann4un)
pacnpocTpaHsIeMoe
)
1 | Astra Linux | OO0 JlnnieHsnoHHoe https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX-AC str/305783/2sphrase_id=9540
TPA" 36
2 | MoitOduc OO0 "HOBBIE JlnnensnonHoe https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_1d=9433
TEXHOJIOTUN" 75

4.6. CoBpemeHHBbIe MPO(ecCHOHATbHBIE 0a3bI JAHHBIX U HH(POPMALIMOHHbIE
CIIPaBOYHbIE CUCTEMbI

Hepe‘leﬂb PECYPCOB CETU I/IHTepHET, AOCTYIHBIX IJI OCBOCHHUA TUCHUIIJIHHBI:

HaumenoBanmue Ccblika Ha pecypc HoctynHocTh

HNHpopMaliHOHHO-CIIPABOYHbIEC CHCTEMBI

https://stackoverflow.com Hoctynna B cetn
/ Wurepuer 6e3

OTpaHUYCHUHN

Stack Overflow

Nudopmarnmonnsie pecypebl Cetn

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

[Topran ®enepanbHbIX

FOCYIapCTBEHHBIX http://www.fgosvo.ru. HoctynHo



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

00pa3oBaTeIbHBIX CTAaHIAPTOB
BBICILIETO 00Opa30BaHUs

JIEKTPOHHO-0UOIMOTEYHbIE CHCTEMbI

Jlann https://e.lanbook.com/ HoctymnHa B cetn
Hutepuer 6e3
OTpaHUYCHUIN

IPR Books https://www.iprbookshop. | locTynHa B cetn
ru/ Hurepuer 6e3
OTpaHUYECHUN

IIpodeccuonanbubie 6a3bl JAHHBIX

ba3za nanHbIX Hay4HOH 7eKTpOHHOM | http://www.elibrary.ru HoctynHo
OoubnMoTeKn
(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | octymHo
MOJTUTEMATHIECKas
pedepaTuBHO-OHOIHOTpadyecKas
u

HayKOMETPHUYECKas
(bubmmomeTrpudeckas) 6a3za JaHHBIX

5. MarepuaJibHO-TeXHHYECKOe o0ecreYeHue JUCIMILTMHBI

MarepuanbHO — TeXHUUYECKas 0a3a yHHBEpCUTETa OOECIeYrMBaeT NMPOBEACHUE BCEX BHUIOB
3aHATHH, MPEAYCMOTPEHHBIX Y4€OHBIM IVIAHOM, U COOTBETCTBYET JCHCTBYIOIIUM CAHUTAPHBIM U
MPOTUBOIOKAPHBIM TIPaBHJIaM U HOPMaM.

Kagenpa «Marematrka» He pacrojaract COOCTBEHHBIM ayTUTOPHBIM (DOHJIOM U UCIIOIB3YET
y4eOHbIE ayTUTOPUHU U3 00IIeTo (OH/Ia YHUBEPCUTETA.

[Tpu HEOOXOmUMOCTH MJsl TPOBENCHHS HHTEPAKTUBHBIX MPAKTUUYECKUX 3aHATHHA
UCTIONB3YIOTCSI KOMITBIOTEPHBIE KJIACCHl YHUBEPCHUTETA.

6. Mertogu4ecKkue peKOMeHIANH

6.1. MeToauyeckue peKOMEHIAUM JIJIS1 TIPeENnoaaBaTeist
110 OpraHu3anuu o0y4eHust

[Ipexxae Bcero, ciemyer OOpaTUTh BHUMAHHUE CTYJACHTOB Ha TO, YTO NPAKTHYECKH BECh
H3y‘laeMbII>i HUMHN MaTepI/IaJI ABJIIACTCA AJId HUX HOBBIM, HEC I/I3y‘-IaBI_HI/IMCSI B HpOI‘paMMC CpGI[HGfI
mkoiiel. OmHAako OH HEe TpeOyeT KakoW-M0Oo crenuasbHON (JOMOTHUTENBHOM) MOATOTOBKH U
BIIOJIHE MOKECT 6LITB YCHCLHHO I/I3y‘ICH, cCJIn CTyI[CHTBI 6yI[YT noceuiarb 3aHATHA, CBOCBpeMCHHO
BBITIOJTHATE JIOMAIlIHUAE 3aJaHus W TIOJb30BaThCs (NMPH HEOOXOTUMOCTH) CHUCTEMOW IUIAHOBBIX
KOHCYJIBTAllU{ B TEUYCHHE KaKIOro cemecTpa. Bomenmme B Kypc augdepeHnaibHbIX YpaBHEHUH
paszelnbl SIBISIOTCS KIACCHUYSCKUMHU, B TO e BPEMsl OHM MPAKTUYCCKH OPHUEHTHUPOBAHBI, TaK Kak
MMEIOT IIUPOKOE PACIpPOCTPAHEHHE ISl PEHICHHs Pa3HOTO pojia 3a7a4 BHYTPU CaMOW MaTeMaTHKU
Y TPUKJIAJHBIX 3a1a4. FIX OCBOCHHME MOMOXET CTYJACHTaM JIOTHYECKH BEPHO, apryMEHTHPOBAHO U
SACHO CTpOI/ITB YCTHYIO nu HI/ICBMCHHYIO peqL, YCHGH_IHO HpI/IMCHHTB HAKOIINICHHBIC 3HAHUA OJId
PELICHHUs, IPEXKIE BCEro, CTaHIaPTHHIX 3a/1a4 B TPO(eCCHOHANTBHOMN cdepe NesITeIIEHOCTH.
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http://www.elibrary.ru
http://webofscience.com

Heobxomumo ¢ camoro Hayaia 3aHATAH pPEKOMEHIOBATh CTYJIEHTAM OCHOBHYIO |
JIOTIOJIHUTENBHYIO JINTEPATypy, @ B KOHIIE CEMecTpa JaTb CIHCOK BOIPOCOB JJIsi TOATOTOBKU K
9K3aMEHY.

Ha nepBom 3aHsATHEN 1O TUCIMIUIMHE 00s3aTeIbHO MPOUH(OPMHUPOBATH CTYJIEHTOB O BHUJIE U
(dhopMe MPOMEKYTOUHOU aTTecTalluy MO AUCHHUIUINHE, CpOKaX e€ MPOBENCHHUs, YCIOBHIX AOIMyCKa K
MIPOMEKYTOYHOM aTTeCTAINK, MPUMEHSIEMBIX BUJIaX MPOMEKYTOUHOTO KOHTPOJIS.

N3noxeHne TEOPETUUECKOTO Marepuaja JOJDKHO COIMPOBOXKIATHCS HILTIOCTPATUBHBIMU
puMepamMu, TIIATEIHbHO OTOOPAHHBIMH IPETOAaBaTesieM TaK, YTOOBl TEXHHYECKHWE TPYAHOCTH H
BBIKJIAJIKM TIPU pEUICHUU 3a7ayd HE OTBJIECKAJIM OT IJIaBHOTO: OCMBICIEHUS HUIEU U CYTHU
npuMeHseMbIX MeTonoB. CremyeT Bcerga yKa3blBaTh MPUMEPHl MPAKTHYECKOTO MPUMEHEHUS
PaCCMOTPEHHBIX Ha 3aHATUAX YpaBHEHUH U GopmMyi.

[IpakTrueckue 3aHATHS TOJKHBI OBITH OPTaHM30BAHBI TPEMOJABATEIIEM TAaKUM 00paszoMm,
9TOOBl  OCTaBajJoOCh BpEeMs Ha TEPUOIUYECKOE BBIIIOJHEHHE CTYyJAECHTaMH HEOOJIbIION
CaMOCTOSITEIbHON PabOThI B ayAUTOPUH JJIS MPOBEPKU YCBOCHUS U3JIOKEHHOTO MaTepuara.

[IpenogaBarenb, BeAyIIM MpaKkTHUYECKUE 3aHITHS, IODKEH COIVIACOBHIBATH y4eOHO —
TEMaTUYCCKHUM TUIaH 3aHATHH C JIGKTOPOM, UCITOJIb30BATh CUHYIO CUCTEMY 0003HAYCHHI.

[IpenogaBarento ciaenyeT J0OMBATHCA CUCTEMAaTHUECKON HEMPEephIBHOW pabOThI CTYICHTOB B
TEUCHHE CEMECTpa, HEOOXOIWMO BBISBIATh CHUJIBHBIX CTYIEHTOB WM TPHUBICKaTh WX K HAyYHOU
paboTe, K y4acTHUIO B Pa3HOTO poJia OMMMITHAaX U KOHKypcax.

CTyaeHT TOJDKEH OIIyIIaTh 3aMHTEPECOBAHHOCTD MPETNOaBaTENsl B IOCTHKEHUN KOHEYHOTO
pesyabrara: B mpuoOpeTeHnH 00yJaronMMUCs MPOYHBIX 3HAHUIN, YMEHHH U BIa/IeHUs] HAKOIIJICHHON
nHpopmarmen 1 penieHus 3aaad B mpoheCCHOHATBHOMN IS TEIIBHOCTH.

6.1.1. Oopa3oBare/ibHbI€ TEXHOJIOTUH

[IpoBenenue 3aHATHH M aTTeCTalMii BO3MOXXHO B JUCTAHIIMOHHOM (opmare ¢ MpUMEHEHHEM
CHUCTEMBI TUCTAHITMOHHOTO 00y4deHus yHuepcurera (CIO-LMS) Ha ocHOBe pa3paboTaHHOTO
kadenpoii «Marematuka» JJIEKTPOHHOTO oOpasoBarensHOro pecypca (DOP) mo BceM pazmenam
porpamMMslI (cM. 1. 4.4).

[Topsimox mpoBeneHus pabOT B AWCTAHIMOHHOM (popMare ycTaHaBIMBACTCS OTIACIbHBIMU
pacnopsKeHUSIMH [TPOPEKTOpa MO0 yueOHOM paboTe W/Wii HEHTPOM YU4eOHO-METONNYEeCKON padoThI.

6.2. MeTonnueckue yKasaHus AJ1si 00y4ar0IMXCcs 110 OCBOCHHIO
AUCHUTLTHHBI

Pa3nen: koMIiekcHas MaTeMaTHKA

B »stom pasnene, mpexnae BCEro, Halo IMOHATb, 4YTO KOMILJIEKCHOE YHCJIO SIBUIOCH
paciiupeHreM TMOHSATHS JEHCTBUTENIbHBIX YHCEN, 3HaTh OMpeleleHue W TpU (QOpMBI 3alucu
KOMILUIEKCHOTO YUCJIa, TEOMETPUYECKYI0 HHTEPIPETAlMI0O KOMIUIEKCHOTO 4YHucCla W
B3aMMHO-OJJHO3HAYHOE COOTBETCTBHE MEXJy MHOXKECTBOM KOMILJIEKCHBIX YHUCENI U MHOXKECTBOM
TOYEK KOMIUICKCHON IIOCKOCTH. KOMIUIEKCHBIE Yrciia MOKHO M300pakaTh C MOMOIIBIO BEKTOPOB
Ha KOMIUIEKCHOH miockocTu. [loaToMmy omepanuu cioXeHusi U BHIYMTAHUS KOMIUIEKCHBIX YHCEI
MOTYT OBITh CBEJICHBI K OTICPAIUSM CIIOKEHUS M BBIYUTAHHS COOTBETCTBYIOIIUX BEKTOPOB.

Hano 3Hate W yMeTb BBINOJNHATH ONEpPAllMUd YMHOXEHUS, JENICHUS, BO3BEACHUA B
MOJIOKUTENIBHYIO CTENICHh KOMIUICKCHBIX YHCEJN, 3allMCaHHBIX B TPUTOHOMETpUYEeCKou (opme,
W3BJICUCHHUS KOPHS N-OM CTENEHU U3 KOMILIEKCHOTO YHCIIA.

OOpatuTh BHUMaHHUE HAa TO, YTO MHOXKECTBO KOMITJICKCHBIX YUCEI SBISICTCS] 3aMKHYTHIM, TO
ecTh Jiro0asi anreOpanyeckasl omepaiusi HaJl KOMIUIEKCHBIMU YUCJIaMHU HE BBIBOAMUT 3a Ipeeibl
00J1acTH KOMIUTEKCHBIX YHCEIL.

BaxxHo oCMBICANTH TOHATHE (QYHKIUHM KOMIUIEKCHOM TMEepEeMEHHOW KaK OTOOpa)KeHUS
IJIOCKUX MHOXECTB (MHOXKECTBA 3HAUEHMM KOMIUIEKCHOTO apryMEHTa Ha MHOXKECTBO 3HAYEHUU
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¢GyHKUIMHM). DTa reoMeTpuueckas TPAKTOBKA B 3HAYUTEIBHO Mepe orpenenseT 3PQPeKTHBHOCTh
METOZIOB TeOpHH (QYHKIMM KOMIUIEKCHOM MEpeMEHHOM, TaK KaK OKa3bIBaeTCs, YTO BO MHOTUX
cllydasix TpU pelIeHUuM 3anad Jius obnacted cloXkHOM ¢opmbl (Hampumep, Npoduiab Kpbuia
caMoJieTa, OTBEPCTHE HEKPYTOBOM (POPMBI U T.1.) MOXKHO OTOOPA3HUTh 3aJJaHHYIO 00JIaCTh CIOKHOTO
odepTaHuss Ha oOmacTh NPOCTOi GopMbl (HampuMep, Ha EIUHUYHBIA Kpyr), IS KOTOPOM
COOTBETCTBYIOLIAs 3aa4ya UM YXKe pellleHa, WK PelieHue HAXOAUTCS JOCTAaTOYHO MPOCTO.

Hano ycBouTh, 4YTO He Beskas (YHKIMS KOMIUIEKCHOW TEpPEMEHHOM  SBIISETCS
muddepeHIupyeMoil, HO eciu Jid Hee BBINOJIHAIOTCS HEOOXOAMMOE U JIOCTAaTOUYHOE YCIOBHS
muddepenuupyemoctu (ycnouss Komm — Pumana), To oHa oOnagaer psiioM 3amedaresbHBIX
CBOWCTB.

Hanpumep, BenmunHa MHTErpaja OT aHAIUTHYECKOW (YHKIIUH HE 3aBUCUT OT (POPMBI yTH
WHTETPUPOBAHUS, a OIpelessieTcs] JIMIIb €ro HayajlbHOW M KOHEYHOM TOYKaMH, MHTErpaji IIo
3aMKHYTOMY KOHTYpY OT aHAJIMTHUECKON (DYHKLIUHU PaBEeH HYIIO.

Hano 3HaTh LeHTpasibHYI0 (GOpMYITy TEOPHM aHAJUTHYECKHX (YHKIUN — UHTErpasbHYIO
¢opmyny Komm (oHa mMO3BOJSET HAXOAUTh 3HAYCHUS AHAIMTUYECKOM (QYHKIMH B 1000
BHYTPEHHEH TOUKEe JByMEpHOI obnacTu 1o e€ 3HadeHusiM Ha rpanune C. Tem cambiM, IO CYILIIECTBY,
MOHMXKAETCS Pa3MEPHOCTh pELIaeMOM 3a7auv) U YMETb HNPUMEHSTh €€ U OCHOBHYIO TE€OpPEMY O
BBIYETAX K BBIUMCICHUIO KOHTYPHBIX MUHTEIPAJIOB.

IIpu n3ydeHnn onepanoOHHOIO MCUMCIIEHUS Ha/lo MOHATh €T0 OCHOBHYIO HJEH0: IEPEXO OT
neicTBUil Haj (QYyHKUMSMU JAEMCTBUTEIBHOW NEPEMEHHOM - OpHUrMHAlIOB K 0ojee MpOCThIM
JecTBUAM HaJ M300pakeHussMH 3THX GyHKuui. Hano 3Hath cBoiicTBa mpeoOpa3oBanus Jlamnaca, a
JUIs  BBIOJHEHHs] oOpaTHOro mnpeoOpa3zoBaHus Jlamiaca OCBOUTH HIPOLEAYPY Pa3iIOKEHHS
palnMoHaNbHBIX Ipo0Oeit Ha mpocTeHiIne.

Pa3gesi: 00bIKHOBeHHBbIE M ¢epeHIHATIbHbIE YPABHEHUS

Nzyuenne nuddepeHuanbHbIX YpaBHEHUI UMEET BaKHEHIIIee 3HAYCHHE B MaTeMaTH4eCKOn
MOATOTOBKE MHKEeHepa. OOBACHSIETCS 3TO TeM, 4To AuddepeHIInaIbHbIe YPaBHCHUS MPECTABISIOT
co0oil MaremMaTuyecKkue MOJEIH CaMbIX Pa3HOOOPa3HBIX NPOIECCOB M SIBICHUH, TaK KaK HX
pelIeHrs MO3BOJIAIOT ONHUCAaTh SBOJIIOLMIO M3Yy4YaeMOro IpoLecca, XapaKTep MPOUCXOIAIINX C
MaTepualbHOU CUCTEMON M3MEHEHUH B 3aBUCUMOCTH OT MEPBOHAYAILHOTO COCTOSIHUS CUCTEMBI.
OmmuurtensHOe CBOMCTBO UM (PEpeHIMANBHBIX ypaBHEHUH COCTOMT B TOM, YTO TP HX
WHTETPUPOBAHUU OOBIYHO TMONyYaeTcs OecUMCIeHHOe MHOXECTBO pemieHud. [{ns ypaBHeHus
MIEPBOTO TOPSIKA ITO MHOXKECTBO OITUCBHIBACTCS OJHOM TMPOM3BOJIBLHOM  TOCTOSHHOW. YTOOBI
BBIIETIUTh U3 OECKOHEYHOTO MHOXECTBA PEIICHH TO, KOTOpOE OIMMCHIBAET HMEHHO JaHHBIN
mporecc, HEoOXOAMMO 3a/aTh JONOJHHUTENBbHYIO WH(GOpPMANWIO, HAampuMep, 3HATh HadallbHOE
COCTOsIHME TIpolecca. Takoe JOMOIHUTENBHOE YCIOBUE HA3bIBAETCSA HAYAIbHBIM YCIOBHEM.

3amaua wHTETpHpOoBaHUs AU((HEPEHIINATEHOTO ypaBHEHHS MEPBOTO MOPSIKAa COBMECTHO C
HavyaJIbHbIM YCJIIOBUEM HA3bIBACTCSl HAYaJIbHOM 3a/aueil unu 3anadeit Komm.

st muddepeHnranbHpIX ypaBHEHHN TIEPBOTO MOPSIKA CIeIyeT pa3andarh o0miee, 9acTHOE
1 0co00€ pelIeHus, a TaKKe 00U, YaCTHBINA M 0COOBIN MHTETPAIBI.

[Ipy mHTErpUpOBaHWM ypaBHEHUHN MEPBOTO MOPSAKA HAZO MPEXKIE BCETO OMPEACIUThH THUII
ypaBHEHHUS, a 3aTeM YK€ MPUMEHUTHh TOT WJIM MHOW MeTof peuieHus. Hamo o6s3arenbHO OCBOUTH
MpoLEeAypyY IpHUBEIEHUS YPaBHEHMs IEPBOTO TOpsSAKAa K YPAaBHEHUIO C pas3AeiCHHBbIMU
MEPEMEHHBIMH, TaK KAK UMEHHO TaKU€ YPABHEHUS MOXKHO HEITOCPEICTBEHHO UHTETPUPOBATH.

Jns muddepeHnnanbHbpIX ypaBHEHUH N — ro THopsaka o0s3aTelbHO 3HATh MOCTAHOBKHU
3anauu Ko, kpaeBoit 3a7a4m, 3a/1a4d Ha COOCTBEHHBIC 3HAUCHUS.

B Teme, mocesimieHHON TUHEHHBIM TUd(epeHITNaIBHBIM YPaBHEHUSAM N — TO TIOPSAKA, HA0
3HATh TEOPEMBI O CTPYKTYpe OOIIETO PelIeHHs] OJHOPOIHBIX U HEOJHOPOAHBIX YPaBHEHUH, TaK KaK
OHM YKa3bIBAIOT IYTh MOCTpOEeHUs olmiero pemeHus. OOpaTUTh BHUMAHHUE Ha TO, YTO PELIECHUE
JUHEWHBIX OMHOPOIHBIX IU(dEepeHInaIbHbIX YpPaBHEHUH N — T0 MOpPsIKA C MOCTOSHHBIMHU
ko3¢ unenTaMu He TpeOyeT WHTETPUPOBAHMS, a CBOAUTCS K YHCTO alre0panveckoi mpoodieme
HaXOXKJIEHUsI KOPHEHl COOTBETCTBYIOLIEIO XapaKTepUCTUUYECKOro ypaBHeHUs. Hano 3Hate BuUA
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YACTHBIX PEIICHUN JTMHEWHBIX OTHOPOMHBIX AU(QepeHInanbHbIX YPaBHEHH N — TO MOPSIKA C
MMOCTOSTHHBIMHA ~ KOO()(HUIIMEHTaMH B 3aBHCHMOCTH OT BHJA KOPHEH XapaKTEPHCTHYCCKOTO
ypaBHEHUS.

Hano 4eTko ySCHUTH aJITOPUTM TOCTPOCHHS YaCTHBIX PENICHUH JTHHEHHBIX HEOTHOPOIHBIX
nuddepeHIaTbHBIX YPaBHEHHH METOAIOM MMoa0opa (METOAOM HEOMpeaeIeHHBIX KOA(h(HHUIINEHTOB),
o0parvB BHUMaHHE HA TO, YTO B 3TOM CIIydae BUJ YaCTHBIX PEHICHHH HEOJHOPOIHOTO YPABHEHHS
COOTBETCTBYET 10 CTPYKTYpPE 3aIaHHOM MPaBOM YaCTH.

OTMeTHM B 3aKJIIOUEHHE, YTO VYCICIIHOE W3YYCHHWE JUCHIUIUIHHBI, MPHOOpeTeHUe
HE0OXOUMBIX KOMITETEHIINI, YMEHUI U HABHIKOB BIAJCHHS MAaTE€MaTUYECKUM allaparoM TpeOyeT
OT CTYAEHTOB OOJBIION CaMOCTOSATEIbHON paboTel. OOpaTuTEe BHUMaHHUE, YTO KOJIMYECTBO YaCOB,
OTBOJIMMBIX Ha CaMOCTOSITENIbHYIO Pa0OTy B COOTBETCTBHM C y4eOHBIM IUIAHOM, PAaBHO WM, KaK
TIPaBWIIO, OOJIBITIC YACOB, OTBOAMMBIX HA BCE BUIIBI AyTUTOPHBIX 3aHATHIA.

7. MOHA OLEHOYHBIX CPeICTB

@DoHJ OLEHOYHBIX CpelcTB mpezcTaBieH B [Ipunoxenun 2 k pabodeil mporpamMme U BKIIIOYAeT
pasaensr:

1. MeTozb! KOHTPOJIS U OLICHUBAHUS PE3YIbTaTOB 00yUEHUSI.

2. llkana u KpUTEpUU OLIEHUBAHHUS PE3YJIBTaTOB OOyUEHHUS.

3. O1leHOYHBIC CPENICTBA.

3.1. Texyuuii KOHTPOJIb.

3.2. [IpomMexyTOoUHas aTTeCTaLUS.

13



Ilpunostcenue 1

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

[Ipodunb
Pa3pa0dorka MH:KEHEPHOI0 NPOrPAMMHOI0 o0ecreYeHu st
bakanasp
(Ounas hopma oOyueHus)
I'og naGopa 2024/2025
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 3
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 HCUYMCJICHUC.
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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 2

3.11

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

11 2 2

16




Juddepennunanbaple ypaBHEHUS! BBICIINX
MOPSIIKOB. Dopmbl 3aucu
mudQepeHIaIbHOr0  ypaBHEHHs  N-TO

3.12 | mopsiaka. OOmee W 4YacTHOE peEIICHUS. 12 2
ITocTanoBka 3anaun Komm, kpaeBoi 3aga4u.
WNHTerpupoBaHne  METOIOM  IOHMKEHHUS
MOPSIKA.
JInnelinbie OJTHOPOJIHbIE
muddepeHaIbHbple  YpaBHEHUS 7 — TO
nopsaka. Teopema O CTPYKType oOIIero
pemenus. [lonartue  yHmaMeHTaNIBHON
3.13 | cuctemsl perieHuid. Bua yacTHBIX pelieHui 13 2
JIMHEHHOTO OHOPOJHOIO
nuddepeHIaIbHOTO ypaBHEHUS B
3aBUCUMOCTHU oT BUZA KOpHEH
XapAKTEPUCTHYECKOIO YPABHEHUSI.
JInnelinble HEOJHOPOJHBIC
muddepeHManbHble  YPaBHEHUS BTOPOTO
3.14 | mopsinka. Teopema o CTpyKType OOIIEro 14 2
pemienuss Meton Bapuanuy IPOU3BOJIBHBIX
IIOCTOSIHHBIX.
JInneinbie HEOIHOPOIHBIE
muddepeHManbHble  YpaBHEHUS 1 — TO
HOPSI/IKA C TOCTOSSHHBIMU KO3 (ppurimeHTamu.
3.15 | Teopema o CTpyKType OOIIEro pereHus 15 2
TakUX  ypaBHeHuH. Meton  moxbopa
YaCTHOTO  pelICHUs JUISL  Pa3IUYHBIX
CHEMAJIbHBIX BUJOB IPABOM YaCTH.
Cucremsl OOBIKHOBEHHBIX
316 TuddepeHaIbHbIX YPaBHEHHUH. 16 )

OcHOBHBIE NOHATHUA. PellieHrne HopMalIbHBIX
CUCTEM JIMHENHBIX OJTHOPOJTHBIX "

17




HEOJTHOPOJHBIX YPAaBHEHUH C IMOCTOSHHBIMU
k03 duIMeHTamMu.
317 OnepaMoHHBIN MeTon  peleHus 17 ) ) 3
b depeHInaIbHbIX YPABHEHUH.
+
318 KouTpoabHoe TecTHUpOBaHHE MO KYPCY 18 ) 3
19-2
@opma ammecmayuu 1
2
Bcero yacoB mo aucuMIINHE 2 Kon
el 18 | 36 54 .
B TpPeThEM ceMecTpe. PI'P pab
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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
Pa3pa0doTka MH:KEHEPHOT0 MPOrPAMMHOI0 00ecreYeHnst
®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 2023 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 3acemannu kadeapsl MaTemMatuku «_03»_05 2023 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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