MuHHCTEPCTBO HAYKH U BbICIIEro oopazosanusi P@
DenepabHOE TOCYyIAPCTBEHHOE 0K0IKeTHOE 00pa3oBaTe/IbHOE YUPeKACHUe
BbICIIETr0 00pa30BaHUSA
«HaumoHaibHBIM HCCJIE0BATENbCKUN YHUBepcUuTeT «MIU»

Hanpagsienune noaroroBku/cnenuaibHoctTh: 13.03.02 DiieKTpodHepreTKa H 3JIEKTPOTEXHHKA
HaumenoBanue o0pa3oBare/ibHOM nporpamMmal: Pacnpeaeure/bHble 31eKTPUYECKUE CeTH
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - DaKkajlaBpuaT

®opma o0yuenusi: Ounas

OueHouyHble MaTEPHAIIbI
10 JUCHHILINHE
OO0ObIkHOBeHHbIE U epeHHATbHbIC YPABHECHUSA

MockBa
2023



OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

MoanucaHo 3NeKTPOHHO| noagnuckio $TEOY BO «HUY «M3W»

CeeneHuna o enagensue L3N M3KU H B
ESTI Braeney KupuyeHko M.B. e
IIpenonaBarenb * Mol Waermdmsarop__|R106AC7T8-KirichenkoPV-a94c9agd Kupuuenko
(IOIKHOCTD) (moamnucek) (pacudpoBka
MIOJITTHUCH)
COI'JTIACOBAHO:
MognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3aU»
P%]KOBOI[HTGHB w Ceenewun o Bragensue L3N M3 A B
00pa3oBaTCIbHOU Bragenew, BaNAHCKURA A.B. o .
HpOrpaMMbI Viasrmndmiarop___ |ROBC29a50-VallanskyAV-ad2 7dfsH Bansackuii
(IOJDKHOCTD, YUeHas CTENeHb, YICHOe (mozucs) (pacuudpoBka
3BaHHE) TTO/ATUCH)
MognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3aU»
w CeesieHun o Bnagensue U3N M3aK
3aBeHyIOH-IHH . Bnageney LlapoB H0.B.
BBINYCKAIOIIEH Kadeapbl Viermndmrarop R324da3Db6-Sharovyurv-0bbaoshb 10.B. lllapoB
(IOJDKHOCTD, YUeHas CTENeHb, YICHOe (mozrucs) (pacuudpoBka
3BaHHE) TIO/ITUCH)



OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. OIIK-3 CriocoGeH mpuMEHSATh COOTBETCTBYIOIIUHN (hU3MKO-MaTEMAaTHYECKHUM armapat, METO IbI
aHaJIM3a U MOJIETIMPOBAHUS, TEOPETUUECKOTO U SKCIIEPUMEHTAIILHOTO CCIIEN0BAaHUS IPU
pelieHnur npohecCHOHATBHBIX 3aa4
N/I-2 [TpumeHsieT MaTeMaTHYECKUH anmapar Teopun GyHKINU HECKOJIBKHUX TEPEMEHHBIX,
Teopuu QYHKIUI KOMILIEKCHOTO IIEPEMEHHOT0, TEOPUH PAIOB, TeOpUU AU PepeHInaIbHbIX
ypaBHEHUH

U BKJIIOYACT.
AJIS TEKYHIEro KOHTPOJIA YCIIEBAEMOCTH

Dopma peanuzaruu: [Tucemennas pabota
1. 3 cem KM-1 «/luddepennmansasie ypaBHeHUs niepBoro nopsiaka» (KonrponasHas padora)
2.3 cem KM-2 «/luddepennnanpabie ypaBHEHUS TOpsiaKa Beiiie nepBoro» (KontponbHas
pabora)
3. 3 cem KM-3 «Cucremsl quddepeHIanbHbIX YPaBHEHUH U TEOPUST yCTOMUNBOCTH
(KontponpHas pabota)

BPC aucuuniavHbl

3 cemecTp
Beca KOHTpOIbHBIX MeponpusiTHil, %
Nupnekc KM-1 KM-2 KM-3
Paznen aucuuminHb
KM:
Cpox KM: 8 12 15
Juddepennnanpable ypaBHEHUS
JuddepennmanbHple ypaBHEHUS IEPBOTO MOPSIKA +
JuddepennumanbHble ypaBHEHUS MOPSAIKA BbIIIE IEPBOTO +
Cuctems! tuddepeHnaTbHbIX YPaBHEHUN U TEOpHUS
YCTONYUBOCTH
Cuctems! tuddepeHnaTbHbIX YPaBHEHUN U TEOpHUS 4
YCTONYUBOCTH
Bec KM: 25 50 25

$06m1as yacts/JIy1s1 MPOMEKYTOYHOM aTrTecTaund




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETEHIHH pe3yabTaThl  OOydeHHs 10
JUCIUILINHE
OIIK-3 N-20r1k-3 [Tpumensier | 3HaTh: 3 cem KM-1 «/Tuddepennmansapie ypaBHEHUS TIEPBOTO MOPSIAKAY
MaTeMaTUYeCKU  ammapar | OCHOBHBIE MOHATHUS U (KontpomnbsHas padota)
TEOPHUH (GyHKINU | TEOPEMBI TEOPHUU 3 cem KM-2 «/Iuddepennmanbabie ypaBHEHHUS TOPSIIKA BBIIIE IEPBOTO
HECKOJBKMX  TEPEeMEHHBIX, | AuddepeHInaaIbHbIX (KonTponbsHas pabora)
TEOPUHU byHKIMi | YMETh: 3 cem KM-3 «Cucremsl quddepeHnmaibHbpIX ypaBHEHAN U TEOPHs
KOMILJIEKCHOTO KJaccuUIUpPOBaTh ycroitunBoctu» (KonTponbHas pabora)
NEPEMEHHOTO, Teopuu | qudepeHraIbHbIe
PSIOB, TEOpUU | ypaBHEHUS U MPUMEHSTh
muddepeHIATEHBIX HEO0O0XOIMMBIE METOBI UX
ypaBHEHUU WHTETPUPOBAHUS;
pemaTh CUCTEMbI TMHEHHBIX
Qg depeHranbHbIX

YpaBHEHUH U IPUMEHATH
OCHOBHBIE METO/IbI
HCCIIEA0BaHUs Ha
YCTOWYHUBOCTD PELICHUI
nudepeHIaTbHBIX
YPaBHEHUHN U CUCTEM




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. 3 cem KM-1 «/Iludpepenunanbabie ypaBHeHHs IEPBOI0 NOPSIAKA)

®opmbl peasuzanun: [TuceMennas padora

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B bPC: 25

IIpouenypa  mnpoBeleHHsl  KOHTPOJbHOrO  Mepomnpusitusi:  KoHTponbHylo  paboty
«Iuddepennmanbupie ypaBHEHUS IEPBOTO MOPSAAKA» CTYACHTHI MUIIYT HA MPAKTUYECKOM 3aHATUU
Ha 2 yaca.

Kparkoe conepxanue 3a1aHus:
pemuTh TuHelHoe quddepeHnnanbHoe ypaBHEHHE IEPBOTO MOPSIKA METOIOM BapHaLluU

MMPOU3BOJIBHOI'O IMOCTOAHHOI'O, PCIIUTD 3a1a4y Komm

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

VY MeTs: Knaccu(GpUIUpPOBaTh 1.Haiitu o01iee pemenye uim oIyl HHTErpa
muddepeHranbHbple ypaBHEHUS | T
IPUMEHATH HEOOXOAUMBIE METOJIbI JnQdepeHIHanbHOr0 YpaBHeHUS: ' = |——

WX UHTETPUPOBAHMUS; y' - ctgx —y = 2cos?x - ctgx

2.Pemuth 3amauy Komm {
Y y(0) =0

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuxu evinoinenus 3Hanus: OleHKa "0TINYHO" BBICTaBISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BhEME HJIM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu evinoaneHus snanus: OueHkKa "XopoIo" BBICTABIIAETCS ECIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHUE JUIsl pEIIeHUs 3a/1a4

Oyenka: 3
Huoicnuti nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu 6vinoaneHus snanua: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CJIM 3aJJaHle MPEUMYIIECTBEHHO BHIIIOJIHEHO

KM-2. 3 cem KM-2 «/IludpepenunaibHble ypaBHeHHs NOPSAIKA BbIlle IEPBOro»

®opmbl peaausanun: [lucpmennas padbora

Tun kouTpoabHOro Meponpusitusi: KontponsHas padora

Bec konTposbHoro meponpusitusi B BPC: 50

IIpoueaypa  mpoBeleHMsi  KOHTPOJbHOrO  Meponpusitusi:  KoHTpoibHyro — paboty
«Iuddepennmanbuple ypaBHEHUs MOPSAIKA BBILIE MEPBOT0» CTYAEHTHI MHUIIYT HA MPAKTUYECKOM
3aHITHH Ha 2 Jaca.

Kpartkoe cogep:xkanue 3aiaHus:
Pemenune HeonpHopoiHOTO AM(PEepeHIINanbHOTO YpaBHEHHsT N-T0 MOPsAKA C MOCTOSHHBIMU
Kod(duImeHTaMu MoA00POM YaCTHOTO PeIIeHUs




KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: OCHOBHBIE TOHATHI U 1.anropuT™MBI pereHus TMHEHHOTO OTHOPOTHOTO U

TEOPEMBI TEOpHUU HEOAHOPOIHOTO M depeHInaTbHOr0 ypaBHEHHS C

QG epeHIaIbHbIX MIEPEMEHHBIMH U TIOCTOSIHHBIMU K03((UIIEHTaMH N-TO
HopsiIKa

Onucanue MIKAJbI OICHUBAHUSA:

Ouenka: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku binonenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJTHEHO B MTOJIHOM 00'bEME WIIH BBITIONHEHO MPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku ebtnoanenus 3uanus. OueHka "Xopomio" BbICTABISAETCS €CIIH
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUISI PEIICHUS 3a]1a9

Oyenka: 3
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "yJoBIeTBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJJaHUE TIPEUMYIIIECTBEHHO BHITIOJIHEHO

KM-3. 3 cem KM-3 «Cucremsl 1uppepeHualibHbIX YyPABHEHUH U TeopHus
YCTOMYHBOCTH

®opmbl peaquzanun: [TuceMennas padora

Tun koHTpOIBLHOr0 MeponpusiTus: KontponsHas padbora

Bec kouTposabHoro meponpusitusi B BPC: 25

IIpouenypa npoBeaeHMsi KOHTPOJbHOro Meponpusitusi: KonTponbHyio paboty «CHCTEMBI
muddepeHIManbHBIX YPaBHEHUNH U TEOpHUsS] YCTOMUMBOCTH» CTYIEHTHI MHUINYT HAa MPAKTHUYECKOM
3aHSATUU Ha 2 4aca.

Kpatkoe cogep:kanue 3agaHusi:
Pemenune oqHOPOIHBIX CHCTEM JIMHEWHBIX JU(GEpeHINATHHBIX YPABHEHHIA C TIOCTOTHHBIMA
KodduImeHTaMH

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

YMers: pemars CUCTEMBI 1.Hanmcath BUJ OOIIETrO pelIeHus: CUCTEMBI JIMHEHHBIX
JUHEMHbIX  nuddepeHIanbHbIX OJTHOPOAHBIX MU (DHepeHIINATEHBIX YpaBHEHUI ¢
YPaBHEHUU u IIPUMEHSITh MOCTOSIHHBIMU KO3(p(PpULIMEHTaMU Pa3MEPHOCTH 2, €CITU
OCHOBHBIE METOJIbl HCCJIEI0BaHUS KOPHH XapaKTepUCTHUECKOTo ypaBHeHUs 1 u 2

Ha YCTONYHUBOCTh peleHni 2.Hanmcatp By 001IETo penieHnus CUCTEMBbI TMHEHHBIX
mubdepeHIMATbHBIX YpaBHEHUHN U OJTHOPOAHBIX MU (DepeHIINATBFHBIX YPaBHEHHI ¢
CUCTEM MOCTOSIHHBIMU KO3(p(PUILIMEHTaMU Pa3MEPHOCTH 2, €CITU

00a KOpHS XapaKTepUCTHUECKOT0 ypaBHEHHS paBHBHI |

Onucanue MKAJbI OIICHUBAHUA:

Ouenka: 5
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku evtnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNE
BBITIOJTHEHO B MOJIHOM 00'beMe WIIHM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4




Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 0
Onucanue xapakmepucmuku evtnonanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABIICHUE JJIS PEIICHUS 3a/1a4

Ouenxa: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 60
Onucanue xapakmepucmuku ebtnonnenus 3uanus. OueHka "yJ10BICTBOPUTEIHHO" BBICTABISAETCS
€CJIM 3aJJaHUE TTPEUMYIIECTBEHHO BBITIOJIHEHO



COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
3 cemecTp

@DopMa NPOMEeKYTOUHOM aTTecTalMM: 3a4ET C OLEHKOU

IIpumep Onsiera

1. JIuneitabie muddepeHranbabple ypaBHEHHS ¢ TOCTOSHHBIMU K03 unmenramu.
XapaxTepuctuueckoe ypaBHenue. [loctpoenne pyHaaMeHTaNbHONW CHCTEMBI PELICHUH
OJTHOPOJTHOTO YpaBHEHHUSI.

2. Haiitu o6iuee perrenue: y'"'-y"-2y'=(3-4X)*ex

3. Haiitu obmee pemenue: y'+ytgx=5sin2x

IIpouenypa npoBenenust

3a npoBeeHNE 3aueTa OTBEUYAET JIEKTOP. 3a4eT MPOBOJUTCS MUCbMEHHO. CTYAEHTHI MUILYT OTBETHI
Ha 6user 1 yac. [lo ucreyeHun cpoka HamucaHus, CTYJAEHTHI CIAIOT pabOThl. 3a OTBET Ha KaXKIbli
Bonpoc crassTcs Oamibl: 1 -40 0., 2 - 306., 3 - 300. [locie cymmupoBaHusi 6ajijioB, CTaBUTCS
9K3aMEHAI[OHHAs! COCTABIISIONIAS.

L. Ilepeuenv Komnemenyuit/uHOUKAMOPoO8 u KOHMPOALHBIX 60NPOCOB NPOGEPKU PE3YTbIANO8
0C80eHUA OUCUUNTUHDL

1. Komnerenuusi/Muaukarop: NJ1-2omnk-3 [Ippumenser maremMaTndeckuii anmapaT TEOPHH
(YHKLIUU HECKOJIBKHUX MEPEMEHHBIX, TEOPUH (PYHKIMI KOMIUIEKCHOTO NEPEMEHHOT0, TEOPHH
psnoB, Teopuu TudhepeHIHATEHBIX YPaBHEHHNA

Bonpocel, 3a1anns
1.YpaBHeHMs IepBOTo NOPsiiKa, pa3pelieHHbIE OTHOCUTEIBHO MPOU3BOAHOM.
2. YpaBHEHHUS C pa3/IeNAoUMMUCS IEPEMEHHBIMU. Y paBHEHHU S, IPUBOJIAIINECS K YPAaBHEHUAM
C pa3JIesIOUIMMUCS TEPEMEHHBIMHU.
3.JIuHelHbIE YypaBHEHMSI IEPBOTO MOPSIIKA.
4. YpaBHEHHS B IOJHBIX TuddepeHimanax.
5.Teopema cyiiecTBOBaHUS U €AMHCTBEHHOCTH peleHus 3agaun Komm.
6.Teopema cyIliecTBOBaHUS U €IMHCTBEHHOCTH pelieHus 3anaun Ko s
T epeHIMaIbHOr0 YpaBHEHUS N-T0 MOPsIKa.
7.1lpocTeiiime ciydand MOHNUKEHUS MOPSIIKa.
8.JIuneitnble qudepeHmaIbHbIe ypaBHEHHS N-To MOpsaKa: o0lee peleHre 0JHOPOIHBIX
ypaBHeHUH, onpeaenutenb Bpouckoro u ®CP (dyHnameHTanbHas COBOKYIHOCTb PELICHUN),
CTPYKTYpa OOIIEro pelieHns HEOJHOPOAHOTO YpaBHEHHUS.
9. JIuneitnblii quddepeHnraibaple ypaBHEHHS N-TO MOPSAKA C TOCTOSHHBIMA
ko3 unreHTaMu 1 ypaBHEHHs Diiepa.
10.nTerpupoBanue cucreM AuddepeHnnaabHbIX YpaBHEHUH TyTeM CBEJICHUS K OTHOMY
ypaBHEHHIO 0oJiee BHICOKOTO nopsiaka. HaxoxieHrne HHTerpupyeMbiXx KOMOMHAIUIA.
11.Cucremsbl nuHeHHBIX TUdEepeHIMATBHBIX YpaBHEHHI.
12.OCcHOBHBIE MOT0XKEHUS TEOPUH YCTONYUBOCTH: YCTOMUUBOCTH 110 JIAMyHOBY,
ACUMITOTUYECKas] YCTOWUUBOCTb, IPOCTEHIIINE TUIIBI TOUEK MTOKOSI Ha TPUMEPE CUCTEMBI JIBYX
OJIHOPOJHBIX YPaBHEHHUH.

MarepuaJbl 1Jisl IPOBEPKH OCTATOYHBIX 3HAHU I
2
1.Pemenuem 3anaun Kommn y' = zy_x + %&nbsp; ,&nbsp; y(1)&nbsp; = 2 sBusercs:

OTBETHI:



1)y=3x+1

2)y=-x+C

3)y=4

4)y=2x
Bepnplii otBeT: 4

2.Pemenne 3agaun Komm y” +y =1, y(0) =1 ecTs:
OTBeTHI:

1)y=1

2)y=3x+2

3)y=-2x+C

4)y=x+C
Bepnsiit otBeT: 1

3.00umm pemieHreM ypaBHeHuUs Y ' = 2Y sSBIseTCA:
OTtBeTsI:

1. 1) Cen(2x); 2) Cerx; 3) 0; 4) 3C
Bepnsiit otBeT: 1
II. Onucanue wkanvl oueHueanus

Oyenka: 5
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax: 95
Onucanue xapakmepucmukiy 6bINOJIHEHUs, 3HAHUs: padOTa BBITIOJIHEHA MOJIHOCTBIO; B JIOTHYECKUX
paccyXJICHHUSIX U 00OCHOBAHUSIX HET MPOOEIIOB M OMIMOOK; B PEIICHUH HET MAaTEMAaTHUECKUX
omMOOK (BO3MOXKHA OJIHA HETOYHOCTD, OITUCKA, HE SIBJISIOMIASICS CIICICTBHEM HE3HAHUS WIIN
HEMOHUMaHUs y4eOHOTro MaTepuaa)

Oyenka: 4
Huorcnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 80
Onucanue xapaxmepucmuxu 6bINOJIHeHUs 3HaAHUs: PA00Ta BBHITIOTHEHA MMOJTHOCTHIO, HO
000CHOBaHHUS MIAr0OB PENICHHS HEIOCTATOYHBI; IOMYIICHA O/THA OIMOKA WIIH JIBA-TPU HET0YCTA B
BBIKJIa/IKax

Oyenka: 3
Huodienuii nopoe evinonnenus 3adanus 6 npoyenmax. 60
Onucanue xapaxmepucmuku 6bINOIHEHUs 3HAHUA: TOTIYIECHbI Ooee OAHON OMMOKY 1K Oolee
JIBYX- TPEX HEJ0YETOB B BBIKJIAJIKAX, HO yJalllUiics BiIajeeT 00s3aTeIbHBIMI YMEHUSIMU 110
MIPOBEPSIEMON TEME

II1. IIpaguna évicmaesnenus umo2o60i OUeHKU no Kypcy

WUTOTOBAasl OLIEHKA 332 OCBOCHHWE IHMCLUMIUIMHBI ONPENENSIeTCs B COOTBETCTBUU C IlosoxkenueM o
0ayuIbHO-peUTHHTOBOM cucTeme g cTyaeHToB HUY «M3OW».



