[loKyMeHT noanucaH NpocToi 31eKTPOHHOM NOANUCHIO
WUHdopmaumsa o Bnagenbue:

(®KWO: Haymosa Hatanus AnekcaHapoBHa

[lomxHocTb: PexTop

[ata nognucanus: 24.10.2024 14:21:

YHUKANbHBIA NPOTrPAMMHbIA KITHOY: MI}IHHCTEPCT

6b5279da4e034bFPDAIDANEHOE ROGYREPETBEHH

«TOCYIAPT

BO ITPOCBEILEHH 1 POCCUHMCKOM ®EJIEPALIUN
De OXODKETHOE 00pa3oBaTebHOE YUPEKIACHUE BBICIIErO 00pa30BaHms
TBEHHbII YHUBEPCUTET ITPOCBELEHHS]»

(T'OCYIAPCTBEHHbBI1 YHUBEPCUTET IMMPOCBEILIEHUA)

Kadenpa Bricimeit anre6pel, MaTemaTHueckoro aHamu3a u TEOMETPHH

VYTBEPXJIEH
Ha  3acelaHuM kadenpsl BbICLIEH anre6pbl
MaTeMaTHYeCKOTO aHa/li3a ¥ TEOMETPHH
Tporokon ot « 9 » Jekpicnt 202 Fr., Ne €

b

3as. kaeapoii /Z/d/ /KonapatseBa I'. B./
®OH/I
OIIEHOYHbBIX CPEJACTB

10 AUCLHUIUIMHE (MOMIYJIIO)

Juddepennnanpusie ypaBHeHHS U BAPHAIIMOHHOE MCUHCICHHE

Hanpasnenne noarorosku (cnenuansaoctr) 03.03.02 dusuka
Hpoduns (mporpamma MOAroTOBKH, CenMaTH3a¥s) Teopernueckast u MaTemaTuueckas

¢duszuka

MEITHIIM
2023



Conepxanue

1.IlepedyeHb KOMITIETEHITMN ¢ YKa3aHUEM 3TAoB UX (POPMHUPOBAHUS B MPOIECCE OCBOCHUS
00PA30BATEITEHOM TIPOTPAMMBDBI. . . ..t uvteeneteeenateeentteeentteeaneeeaneeeanseeeaeeeanneeannnenns

2. Onucanue nokKa3areyieil U KpUTEPUEB OLICHUBAHUS KOMIICTCHIIMIA HA pa3JIMYHbIX dTarax
uX (OPMHUPOBAHUS, ONTUCAHUE IIKAT OLICHUBAHMS . . ...\ttt eneteennteeennneeenneeanneeeanneennns

3. KouTposibHbIE 3a7aHusd WM WHBIE MaTepHUayibl, HEOOXOIUMBbIC ISl OIEHKU 3HAHWMH,
YMEHHI, HaBBIKOB U (WJU) ONbITa JCATENBHOCTH, XapaKTePU3YIOUIUX  ATallbl
(dhopMHUpOBaHUS KOMIIETCHITNI B TIPOIIECCE OCBOCHHS 00pa30BaTEILHOM MPOTPAMMEL. . ...

4. MeTtonuueckue MaTepualbl, OMpeAeIsIIoIIne MPOoIeAypPhl OLICHUBAHUS 3HAHUM, YMEHHU,
HaBBIKOB M (WJM) OMNbITa JACSATEILHOCTH, XapaKTEPU3YIOMMX ATarbl (OPMUPOBAHUS
1008 (S N5 1017 17 SR



1.IlepedyeHp KOMOETEHIINI C YKa3aHUEM 3TANoB UX (POPMUPOBAHUS B MPOIECCE OCBOCHUS

N 1
o0pa3oBaTeabHON MPOrpaMMBbl

KOI[ 1 HAMMCHOBAHHEC KOMIICTCHIIMHN

Oransl GopMUPOBAHUS

3dKOHDbI

HIIK-2. Cnocoben oceéoumv cospemenHble KOHYEenyuu,
meopuu,
MamemMamuxu u UHGOPMAMUKY, 081A0eMb OCHOBHBIMU
Memooamu peutenuss 3a0at,
PAMKAX OAHHBIX NpeOMemHbIX oOnacmell, U NPUMEHUMb
UxX 6 NpoghecCUOHAILHOU QesIMeNIbHOCTIU.

U  Memoowl

chopmynuposannHviMu 8

6 oobracmu ¢usuxu,

1.PaboTa Ha y4eOHBIX 3aHITHSIIX
2.CamocTosTenbHas pabota

2. OnucaHue mokaszaresei u KpUTCPHUCB OLCHUBAHUA KOMHGTCHI_[I/Iﬁ Ha Ppa3JIMYHbIX 3Tallax

2
Hux (bOpMHpOBaHI/IH, OIMMCAaHHUC MIKaJ OIICHNBaHHNA

OuenuBa | YpoBeHb Orarbl Onucanue nokasareneu Kpurepuun [lIxana
emple | chopmup | GopmupoBa OLICHMBAH | OLICHMBaH
KOMIIETE | OBAaHHOC HUS usi usi
HITUU TH
NIIK-2 IToporoe | 1.PaGoTa Ha | 3HaTh: OCHOBHBIC TIOHATHS Homamue | [lxama
B y4eOHBIX Qg depeHIranbHbIX YPaBHEHUH U € 3aJlJaHue. | OLICHUBAH
3aHATHUAX BAPUALIMOHHOI'O UCYUCIICHUS, VYcrubiit us
2.Camoctost | YMeTh: pemarb 3a/1auu c | ompoc. JIOMaIIHer
TEJbHAs IIPUMEHEHUEM  OCHOBHBIX MOHATUH | KoHTpons | o
pabora muddepeHIIMaNbHBIX ~ ypaBHEHUN U | -Has 3a/1aHMUS.
BAapUAIIMOHHOTO UCUUCIICHHUS. pabora [lIxana
OLICHHUBaH
ust
YCTHOT'O
orpoca.
[Ixana
OLICHUBAH
ust
KOHTPOJIb
HOU
paboThI
[Iponsun | 1.PaGoTa Ha | 3HaTh: OCHOBHBIE TTOHITHS VYcTHEBIN IIxana
YTBIN y4eOHBIX Qg depeHIMaIbHbIX YpaBHEHUN U orpoc. OLICHUBaH
3aHATUAX BapHAIlMIOHHOTO UCYUCIICHNUS; KouTtpons | us
2.CamocTost | YMeTh: pemars 3a/1a4u C | HBIE YCTHOTO
TeJIbHas MPUMEHEHUEM OCHOBHBIX TOHSATHH | paboThI orpoca.
pabora middepeHnmanbHbXx  ypaBHeHud U | [Ipaktuue | Illkana
BapHAIlIOHHOTO UCYUCIICHUS; cKas OLICHHUBaH
Bnagers:  OCHOBHBIMM  METOJaMH | IOJATOTOBK | Us
pereHus mudepeHnanbHbIX | a KOHTPOJIb

1 o
YKasblBaeTcsa MHGoOpMaLMsA B COOTBETCTBUM C YTBEPKAeHHOM PN

2 o
YKasblBaeTcsa MHGOpMaLMs B COOTBETCTBUM C YTBEPKAEeHHOM P,




ypaBHEHUH BBICILIAX MOPSAZIKOB, HOU
CUCTEM g depeHIaTbHBIX paboThI
ypaBHEHUU W 3aJa4 BapUAIMOHHOTO Hlkana
VCYHCIICHUS. OILICHUBAH
ust
MIpPaKTH4e
CKOM
MOATOTOB
KU

Onucanue MmMKaJ OLleHUBaAHUSA
IlIkaJia olleHUBAHKS IPAKTHYECKOH NMOATOTOBKH

Kpurepuu oueHnBanus bajbl
BBICOKAsl aKTUBHOCTb Ha MPAKTUYECKON MOJATOTOBKE 7-10
CpeIHss aKTUBHOCTb Ha IPAKTUYECKOMN MOJrOTOBKE 4-6
HU3Kasi aKTUBHOCTb HA MPAKTUYECKOM IMMOATOTOBKE 0-3

IIIkana oneHUBaHUS JOMAIIIHEr 0 3aJaHMs.

Iloka3zarennb Basnbl
CtyneHt npaBuibHO BbinonHWI 0 — 5% goManiHero 3aiaHus 1o JaHHOU TeMe 0
CTyneHT npaBmiIbHO BRITOIHUI 6 — 20% momariHero 3ajgaHus 1Mo JaHHON TeMe 2
CtyneHT npaBwiIbHO BbINOJIHAN 21 —40% noManiHero 3agaHus 110 TaHHOW TeMe 4
CtyneHT npaBuibHO BeINONIHWI 41 — 60% nomManiHero 3aianusi 1o JaHHOM Teme 6
CtyneHT npaBmibHO BbINoHUI 61 — 80% nomaniHero 3agaHus 1o 1aHHOW TeMe 8
CtyneHt npaBuibHO BbIMOIHUA 81 — 100% nomaiinero 3ajaHus o JaHHOH TeMe 10
IIIkaJia oneHUBaHHUS YCTHOI'O OMpPOCa.
Kpurepnii onenuBanuns banibl
CTyZIeHT OTBETUJI Ha BOIIPOC U MOKAa3aJl OJIHOE U YBEPEHHOE 3HAHHE TEMBI 10
CryzneHT OTBETHII Ha BONPOC, OJJHAKO B OTBETE NMPUCYTCTBYIOT HECYLIECTBEHHBIE 8
OIIMOKHU, HETOCTATKHU U HEJTOUETHI
CTyzeHT B 11eJIOM OTBETHJI Ha BOIIPOC, HO B OTBETE UMEIOTCS 3AMETHBIE U IpyOble 6
OLIMOKH, HEJTOCTATKU U HETOUETHI
CtyzneHT He OTBETHII Ha BOIIPOC, HO UMEIOTCS O0Jiee ABYX MPaBUIBHBIX UJIEH WUITH 4
IIOJIX0JI0B K IPABHJILHOMY OTBETY
CTyneHT He OTBETWJI Ha BONPOC, HO HMMEIOTCS TOJIbKO OJ[HA-JBE HAEU WU 2
IIOJIXOJIbl K PABUIIbHOMY OTBETY
CTyZIeHT He OTBETWJI Ha BONPOC U MOKa3aJl MOJHOE HE3HAHUE TEMBI 3aJaHHs 0
IIkana oneHUBAaHUA KOHTPOJIbHOM PadoOTHI.
IHoka3zarennb Banabl
CtyneHt npaBuiibHO BeinosHUI 0 — 5% Beex 3amanuit 0
CtyneHT npaBuwibHO BInoaHWI 6 — 10% Bcex 3ananuii 1




CtyneHT npaBuibHO BeIMOAHUI 11 —20% Bcex 3amanuii 2
CtyneHT npaBuiibHO BhIMOIHUI 21 — 30% Bcex 3ananuii 3
CrynenT npaBuwibHO BinoiaHWI 31 —40% Bcex 3aganuit 4
CtyneHnTt npaBuiibHO BeIMOaHWI 41 — 50% Bcex 3ananuii 5
CtyneHT npaBwiIbHO BbINoJHUI 51 — 60% Beex 3ananuit 6
CTylleHT npaBuiIbHO BbIMOIHUI 61 — 70% Bcex 3amanuii 7
CtyneHT npaBwibHO BbinosHUI 71 — 80% Beex 3ananuit 8
CtyneHT npaBwibHO BbIoaHUI 81 — 90% Beex 3ananuit 9
CtyneHT npaBuiibHO BeIMoJHWI 91 — 100% Bcex 3ananuii 10

3. KoHTponibHBIC 3aaHUs WU WHBIE MaTepuajbl, HEOOXOMMMBIC IS OIECHKH 3HAHUH,
YMEHMI, HaBBIKOB U (WJU) ONbITa JCATENBHOCTH, XapaKTepU3YIOUIUX  ATallbl
(hopMUpOBaHUS KOMIIETCHIIUHN B MPOIECCE OCBOCHUSI 00pa30BaTEILHON MPOTPAMMBI

Tekymui KOHTPOJIb

HIIK-2. Cnocoben oceoumv cospemenHble KOHYenyuu, meopuu, 3aKOHbl U Memoobl 8
oonacmu u3uKu, Mamemamuxyu U UHOOPMAMUKU, 081a0emb OCHOBHLIMU Memoodamu
pewenuss 3a0ay, CHOPpMYIUPOBAHHBIMU 6 PAMKAX OAHHBLIX NPeOMemHblX obracmet, U
NPUMEHUMb UX 8 NPODECCUOHANbHOU OesimelbHOCMIU.
3namov: meopuro 6eKMOPHO20 U MEH30PHO20 AHAIU3A

3aganusi, HeoOXoAaumble uisi oueHuBaHus chopmupoBanHoctu JIIK-2 Ha moporoBom
yposHe®

IIpumepHbIe BONPOCHI YCTHOIO ONPOCA.

1. O6bikHOBeHHBIE auddepennnansubie  ypaBHeHus. [lopsgok u  ¢Gopmbl  3amucu
muddepennransHoro ypaBuenus. OO1ee u yactHoe pemienus. 3aaada Komm.

2. Ipocreitmme muddepeHuanbHbIe YpaBHEHHUS MEpPBOrO MopsAKA.
Huddepennmansubie ypaBHEHUST TIEPBOTO TOPSIAKA C Pa3JeICHHBIMA MEPEMEHHBIMH.
Ux pemrenus.

3. Jluneitaple HeomHOpOAHBIE U(DPEpeHIINATbHbIE YpaBHEHUS TEPBOTO TOPSIKA.
Metonsl penieHus.

4. Tuddepenuuansabie ypaBHeHus: bepHyinu nepBoro nopsiaka. MeTobl penieHus.

5. uddepenmansubie ypasHeHus Knepo. OO01iee v BBIPOXXICHHOE PEIICHMUS.

6. dnddepennmanbupie ypaBHEHHsI BBICIIMX TIOPSAKOB: TPOCTEHUININE YpaBHEHHUS H
ypaBHEHUs, COJIEpIKaIIie CTapIine MPON3BOAHbIE PYHKIMH. VX penieHus.

7. Jluneitnpie omHopoaHble nuddepeHIanbHble YpaBHEHHUS BBICHIMX TIOPSAKOB C
MOCTOSIHHBIMU koxhuLieHTamMH. XapakTepucTUYecKoe ypaBHEHUE u

3 o
YKa3blBaloTCA OTAENLHO MO YPOBHAM, B C/lydae eciv GopmyanpoBku 3YB pas3ninyaloTcs B 3aBUCMMOCTU OT YPOBHEWM
chOpPMNPOBAHHOCTM KOMMETEHLMNA.



11.

12.

13.

14

dbyHIaMEeHTAIbHASI CHCTEMA PEIICHUH.

JIuneitnpie HeoqHOpPOAHBIE IUDPEepeHIATbHbIE YpaBHEHUS BBICHIMX MOPSAJKOB C
NOCTOSIHHBIMU KO3 (UIIMEHTaMH U CHelUalbHOW TpaBoil 4YacThio. CTpykTypa
YaCTHOTO PELICHUSI.

OpnHopoaHble ypaBHeHUS Dinepa. MeToabl pelieHus.

. CocTaBieHue JUHEHHBIX OAHOPOAHBIX AU(GdEepeHIIMATBHBIX YPAaBHEHUN BBICIIUX

HOPSAAKOB MO UX (PyHAAMEHTAIBbHOW CUCTEME PEIICHUN.

OnepatopHbIil METOJ pellIeHUs] JTUHEHHBIX AUPPEpEeHInaTbHbIX YPAaBHEHUHN BBICIINX
HOPSAKOB C MOCTOSHHBIMU KO3 pULineHTaMu.

3anaua Komu s cuctemsl quddepeHanbHbeIX ypaBHeHUH. Pa30Bo€e IPOCTPAHCTBO
CUCTEMBI, (pa30BbIE TPACKTOPHH, [10JI€ CKOPOCTEH.

JIuHeliHble OAHOPOJHBIE CUCTEMBI AU(PPEpPEHIINATbHBIX YPaBHEHUM C MOCTOSHHBIMU
KOd(ppuueHTaMu. XapakTepucTuueckoe ypaBHeHue. CTpyKTypa OOIIero pelieHusl.
Bapuanus u skctpeMyM GyHKIHMOHANA. Y paBHEHHE Dilepa.

3amanusi, HeOOXoauMble NSl ouleHuBaHus chopmupoBanHocty JIIK-2 Ha mpoaBuHyTOM
YpOBHE

IIpumepHbIe BONPOCHI YCTHOIO ONPOCA.

. JIunelinple HeomHOpOIHbIE AU(GdepeHIuaNbHbIE YPaBHEHUS BBICIIUX MOPSAJIKOB C

MOCTOSSHHBIMU KO3 (GUIIMEHTaMH U CHEIUaJIbHOW TpaBoil dYacThio. CTpykTypa
YaCTHOT'O PEUICHUS.

OnHopoaHbIe ypaBHEHUs Dilsiepa. MeToabl pelieHus.

CocraBnenue JUHEHWHBIX OTHOPOAHBIX JIU(PPEPEHIINATBHBIX YpPaBHEHUIN BBICIINX
MOPSAJZIKOB 110 UX (PYH/IaMEHTAJILHON CUCTEME PEIICHUH.

. OnepatopHbIi METOJ pelIeHUs] TUHEHHBIX TU(dEepeHITNANTbHBIX YPaBHEHUN BBICIITUX

MOPSAJIKOB C MOCTOSTHHBIMU KO2(PUIIEHTAMU.

. 3amava Kommm mist cuctembl quddepennuanbbix ypaBHeHuid. @a3zoBoe mpocTpaHCTBO

CUCTEMBI, (pa30BbI€ TPACKTOPHH, [1OJIE CKOPOCTEIA.

JIuHeliHble OAHOPOIHBIE CUCTEMBl AU(PPEpEeHINATbHBIX YPABHEHUNH C MOCTOSHHBIMU
koaurmentamu. Xapakrepuctuueckoe ypapHeHue. CTpyKTypa oOIIEro pemeHus.
Bapuanus u skctpeMym GyHKIMOHANA. YpaBHEeHHE Dilepa.

Ymems: peuiamo 3a0ayu ¢ npumeHeruem meopuu 6eKnopHoc0 U MeH30pHO20 AHAIU3A

3aganus, HeoOXoauMmble uisi ouleHUBaHus chopmupoBanHoctu JIIIK-2 Ha moporoBom
4
YpPOBHE

4 "
YKasblBaloTCA OTAENbHO MO YPOBHAM, B Cydae eciv GopmyanposKu 3YB pasnunyatorcs B 3aBUCUMOCTHM OT ypPOBHEN

chOpPMNPOBAHHOCTM KOMMETEHLMNA.



IIpuMep nomaniHero 3agaHus.

1.

10.

11.

12.

13.

14.

15.

Hatitu o61iee pemenue nuddepeHmaIbHOro ypaBHeHHS y'(X) = 5x* — 8 9 + 7sin(6x) .

X2

. Haiitu oOmree penieHue b depeHIHaTBEHOTO YpaBHEHUS

XL+ y2(x) + y(X)y'(x)41+ x* =0.

. Hatitu  pemenue  nuddepeHUHalIbHOTO  ypaBHEHUS L+e)y*(x)y'(x) =€,

YIOBJIETBOPSAIOIIIEE HAYAJIbHOMY yCIIOBUIO Y(0) =1.

X* +xy(x) —3y* (x)

Haiitu o61ee pemenue nuddepenmanbHOro ypaBHeHus y'(x) = > axy()
x? — 4xy(x

. Haiitu o6miee permenue auddepeHmaip-HOro ypaBHeHuS y'(X) — y(x) = x*e*.

. Haittu  pemenne  nuddepeHIHalIbHOTO  ypaBHEHUS 2y'(x) + 2y(x) = xy?(x),

YAOBJIETBOPSIOIIECE HAYAIbHOMY YCJI0BHIO Y(0)=2.

. Hatitn pemenne auddepeHnuaibHOro ypaBHEHHS (2xcosy —4x%)dx —x*sinydy =0,

YJIOBJIETBOPAIOILIEEC HAYAJIbHOMY YCIIOBUIO Y(1)=7/2.

. Haittu o6miee pernenue quddepeHnaasHoro ypaBHeHus xy” (x) + y"(x) = /x .

. Haittu oOmiee u  BbIpoXKIeHHOE pemieHus AuQGepeHualIbHOr0  ypaBHEHUS

Y ()y*(x) =y"*(x) .

Hatitn pemenne nuddepeHnuanbHOr0 ypaBHEHUS Y"(X) —6Y'(X) +9y(X) = x> —x+3,

4 1
YIOBJIETBOPAIOILIEEC HAYAIBHBIM yCIIOBUSIM Y(0) = 3 y'(0) = 57
Haiitn oO1ee pelieHue nuddepeHnnanTsHOTo yYpaBHEHHUS

y"(X) +6Y'(X) +13y(X) = —e > cos(5x) .

1

Haiitu pemenune muddepeHnnaaisHOr0 ypaBHEHUS y”(x)+3y’(x)+2y(x):2X72X,
e’ +e

YIOBJIETBOPSIOLIEE HAYAIBHBIM yci1oBUAM y(0) =0, y'(0) =0.

Hatitn obmee pemenne nuddepeHnranIbHOro ypaBHeHAS X y"(X) — 2xy'(X) —10y(x) =0
(x>0).

X'(t) = y(t) + (1),
Hatitu obmiee pemenne cuctemsl AuddepeHImaabHbIX YPaBHEHHH < y'(t) = 3x(t) + z(t),

Z'(t) = 3x(t) + y(t).
Haiitn ob1iee peuieHue CUCTEMBI nuddepeHranTbHbIX YpaBHECHUM

X'(t) = 2x(t) + y(t) +sint,
{Y'(t) = 6x(t) —3y(t) + cost.



3
16. Haiitu QyHKIHIO y(X), Ha KOTOPOH (yHKIIMOHAI F[y(x)]=ﬂ— xzy'z(x)+12x2y(x)]dx C
2

TPAaHUYHBIMH YCIOBUSIMHU Y(2)=-1 y(3)=—-7 [HOCTUIaeT CBOETO JKCTPEMAILHOI'O
3HA4YCHUS.

3amganus, HeoOXoauMble s orieHuBaHusl copmupoBanHoctu JIIIK-2 Ha mpoaBuHyTOM
ypOBHE

HpI/IMepHLIe 3alaHUsI KOHTPOJBbHBIX paﬁoT.

KonrpouabHas padora Ne 1
no teme «luddepeHumanpHupie ypaBHEHUS IEPBOTO MOPSIKA

1. Haiitu obmiee pemenne mudpepeHnnanIbHOTO ypaBHEHUS X y'(X) —1 = cos(2y) .

2. Haittu  pemenne  muddepenimanbHoro  ypaBHeHUs  y*(x)y'(x)+x(1+y*(x)) =0,
YIOBJIETBOPSIIOIIEE HAYAILHOMY YCIIOBUIO y(1) = —1.

X+ 2Y(X)

2x=y(x)’

4. Haiitu oOmiee pemenre qudepeHInaaIbHoro ypaBHEHHS y'(X) + 3x° y(X) = xexp(—x°).

3. Haiitu oOmiee pemenue quddepeHnaabHOr0 ypaBHEHHS Y (X) =

5. Haiitu obmiee penrenne quddepeHnaIbHOro ypaBHEHUS Xyy'(X) = y* — X°.

6. Haiitu pemenne auddepeHmaaIsHoro ypaBHEHUS  y'(X) + xy(X) = (x —1)e*y*(X),
YIOBJIETBOPSAIOLIEE HAYAIILHOMY YCIIOBUIO Y(0) =1.

7. Haiitn oO1ee pelieHue nuddepeHnnanTsHOTo yYpaBHEHHUS
(y® +cosx)dx + (e’ +3xy*)dy =0.

8. Haritn pemenue muddepenimanibaoro ypaBHeHUs  (5x* +2xy)dx +(x* +4y®)dy =0,
YIOBJIETBOPSAIOIIEE HAYAIILHOMY YCIIOBHIO Yy(0) =1.

Kontpoabnas padora Ne 2
o teme «Jluddepenimanbubie ypaBHEHUS BBICIITNX MTOPSIAKOB, CHCTEMbI
muddepeHnnanbHbIX
YpaBHEHUH U 3JIEMEHTHI BAPUAITMOHHOTO UCUUCIICHUS

1. Haiftu pemenne nuddepeHInanbsHOr0 ypaBHEHUS y"(x) = 50y°(X) , YIOBIECTBOPSIOIIEE
HayvaJbHBIM ycioBusaM Y(3) =1, y'(3)=5.

2. Haiitu obmiee pemenne nudepeHnnanTbHOTO ypaBHEHHUS tgxy” (X) = 2y"(X) -

3. Haiitu pelieHue b depeHnnaTLHOTO YpaBHEHUS y"(X) + y(X) = 2(1—X),
YIOBJIETBOPSIOIIEE HAYAIBHBIM yCiIOBUAM Y(0) =2, y'(0) =-2.



4. Haiitu o6miee pemenne nudQepeHnrnaIbHOro ypaBHEeHUS Y (X) + 4y(X) = —4sin(2x).

5. Haiitu obmiee pemenune auddepeHnmanbHoro ypaBHeHHT X y"(X) + xy'(x) +4y(x) =0 (X
> 0).

6. Haiitu pemenue nuddepeHmaibHoro ypaBHeHHS x2y”(x) —9xy'(X) + 24y(x) =0 (X > 0),
YIOBJIETBOPSIOLIEE HAYAIBHBIM yCJIOBUAM Y(1) =1, y'(1) =0.

7. Haiitn ob1iee peuieHune CHUCTEMBI muddepeHIanTbHbIX YpaBHECHUI

X'(t) = 4x(t) + 2y(t) +e*,
y'(t) = 3x(t) +3y(t) +e™".

2
8. Haiitm ¢yHkummo y(x), Ha KOTOpPOM (PyHKIIHMOHAI F[y(x)]z_[ [x‘ly’z(x)+6y(x)]dx C
1

rpaHuYHBIMU  ycaoBUsIMUA  Y(1) =0, y(2)=4 [OCTUraeT CBOETO JKCTPEMAIBLHOIO
3HAYCHMUS.

Bnaoemw: ocnosnvimu memooamu peulerHuA 3a0ay ¢ NPpUMEHEHUEM meopuu 6eKnoOpHO2O U
MEH30PHO20 anaausa

3ananusi, HeoOXoauMble NS ouleHuBaHus chopmupoBanHocty JIIK-2 Ha mpoaBuHyTOM
YpOBHE

3aganus i NPAKTUYECKOMA MOATOTOBKH.

1. Pa3zpabotath 3amauu W cUCTEeMbl 3agad mo TeMaMm: «J/(uddepenuuanbubie
ypaBHEHUSI €  pPa3ACI€HHBIMA W PA3JCISIONIUMUCA  TIEPEMEHHBIMIY,
«OnHopoaubie auddepeHnranbHble ypaBHEHHS MIEPBOTO MOPSAKay, «JInHelHbIe
nuddepeHnranbable ypaBHEHUS TIEPBOTO TMOPSAKa», «YpaBHEHUs] bepHyn,
«Metoj BapHualiu MOCTOSTHHBIX M METOJ| MOJCTaHOBKIY, «/uddepenimanbubie
ypaBHEHUS TIEPBOTO MOPsIKA B MOTHBIX Auddepenimanaxy», « MaTerpupyromuni
MHOXUTENbY, «/luddepennmnansupie ypaBuenus Jlarpamka u Kinepoy.

2. Pazpaborath 3amaunm W cUCTeMBl 3amad 1o TemaM: «JluddepeHnmanpabie
ypaBHEHHMS, JIONMyCKAlOIMe TOHIKEHUE mopsaka», «HaxoxkaeHue o01ero
perieHuss JIMHEHHOTo AU EepeHIINaILHOTO YPaBHCHHUS BTOPOTO TMOPSAKA TIO
YaCTHOMY PEIICHUIO OJHOPOIHOTO U PEepeHIINATBLHOTO YPABHEHUS .

3. PazpaboraTe 3amaum W CHUCTeMBI 3a1ad 1o Temam: «Meroa Bapualuu
MOCTOSTHHBIX TIOCTPOCHMsI OOIIero pemieHus: JuHelHoro auddepeHInaibHOTo
ypaBHEHUS BBICIICTO TIOpsAAKa MO (YHIAMEHTAIBHOW CHCTEME PEIICHUI,
«UmnynbcHas (ynkuua Kommy, «JIuHeitHble OIHOPOAHBIE M HEOAHOPOIHBIC
mudepeHnranbuble  YpaBHEHHS  BBICHIMX — TMOPSIAKOB € MOCTOSTHHBIMU
kodddurnmeHTaMu M MPaBOW YACThIO CIHENUAIbHOTO BHUAa», «CTpyKTypa
YacTHOTO U 001ero pemeHuiy. «/Iuddepennmansusie ypaBueHus Ditnepay.



4. Pazpaborath 3amaud ®W CHCTeMbl 3agad 1o TemMam: «CHUCTEMBI
mupdepeHIMaIbHbIX  ypaBHEHUN», «®Pa30Boe MPOCTPAHCTBO  CUCTEMBI»,
«®PazoBble TPAECKTOPUM, IOJE CKOpocTel», «MeTol HCKIIOUEHUH M METO[
UHTETPUPYEMBIX ~ KOMOMHAnuil  pemieHus  cucteM  aud@epeHIranbHbIX
ypaBHEHU», «JIuHeiliHble cucTeMbl AU(PQGEpeHLINaIbHbIX  YpaBHEHUID,
«Onpenenurens BpoHCKOro MaTpuibl pelieHul», « PyHI1aMeHTAIbHAsT MaTpuLa
peuieHuit», «MeToa Bapuanuy MOCTOSHHBIX NOCTPOEHHUs OOLIETr0 peIIeHUs IO
dbyHnaMeHTanbHON MaTpuie pemeHui», «Marpuna Kommy, «Jluneitnbie
OJHOpPOJIHBIE CHUCTeMbl UG (GEepeHINATbHBIX YPAaBHEHUNW C TMOCTOSIHHBIMU
K03 dUIUEHTAMI, « XapaKTEPUCTUIECKOE YPaBHEHUE U 00IIIee PEIICHUEY.

5. PazpaboraTe 3amaum M cucTeMbl 3a1ad No Temam: «Bapuamus u 3KCTpemyM
dyHKUMOHANa, YypaBHeHHE Oinepa», «J/loctatounoe ycnosue Jlexanapa
PKCTpeMyMa  (QYHKIMOHaNIa», «XapakTepHble CIy4yald HUHTErPUPYEMOCTU
ypaBHeHus Oinepay, «HeoOxomumoe ycnoBue 3KkcTpeMyMma (HyHKLIHOHAJIOB,
3aBUCSIIMX OT MPOU3BOJHBIX BBICIIMX MOPAIKOB U (PYHKIIMOHAJIOB, 3aBUCSIIUX
OT HECKOJIBKUX (QYHKIUII.

[IpomexxyTouHast aTTecTanus

JIIK-2. CrnocoGeH OCBOUTH COBPEMEHHBIE KOHIIEMIIUM, TEOPUM, 3aKOHBI U METOJbl B
obnactu (U3MKH, MaTEeMaTUKU U HUHGOPMATUKH, OBJIAAETh OCHOBHBIMU METOJAMHU
pemieHus 3anad, chOpPMYyJIHPOBAHHBIMH B paMKaxX JaHHBIX IPEAMETHBIX OOJlacTel, U
MIPUMEHHUTH UX B TPO(PECCHOHATBLHOMN AeATETLHOCTH.

3Hamv: meopuro 6eKMopHO20 U MEH-30PHO20 AHATU3A

Ymems: pewwams 3a0auu ¢ npumenenuem meopuu 6eKmMoOpPHO20 U MEH30PHO20 AHAIU3A
Braoemuw: ocnosnvimu memoodamu pewterus 3a0ay ¢ NPUMeHeHUueMm meopuu 8eKmopHo20 U
MEH30PHO20 AHAIU3A

3aganus, HeOOX0IUMbIE NS olleHuBaHus chopmupoBanHocTu JITK-2

IIpumepHBIE BONPOCHI K 3a4€TYy.

1. ludpdepennmanbaple  ypaBHEHHs  TMEPBOrO  MOpAKa € Pa3fessiioUUMUCS
nepeMeHHbIMH. JIMHEWHbIE OAHOPOJHBbIe AN(QEpeHIInaTbHbIE YpPaBHEHUS TEPBOTO
nopsaka. Mx pemenus.

2. Ognoponnbie quddepeHImaibHbie YpaBHEHUS IEPBOTO Topsaka. Ux pemreHus.

3. Jluneitapie HEOqHOPOAHBIC MU PEepeHITNATbHBIC YpaBHEHHUS TIEPBOro Topsaka. MeTos
BapHally MOCTOSHHBIX.

4. Tuddepennmanbubie ypaBHeHus: bepHynu nepsoro nopsiaka. MeTo moicTaHOBKHY.

5. luddepennmanbupie ypaBHEHUS MEPBOTO MOpsAAKa B MOJHBIX auddepeHimanax.
ITocTtpoenue pemenus.

6. uddepennmanbaple ypaBHEHHUs IEpPBOro IMOpsAKa B MOJHBIX auddepeHianax.
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HNHTerpupyronmmi MHOKATEIb.

. JdAuddepennmnanbusie ypaBaeHus Jlarpanxka. OO01iee 1 BRIPOXKIEHHOE PEIICHUS.
. Juddepennmanbaple  ypaBHEHHsI BBICHIMX TOPSAJIKOB, HE COJEp)KaIlllUe SBHO

nepeMeHHy0. Meto peleHusl.

. Juddepenimanbabie ypaBHEHUS BBICIIUX MOPSAJIKOB, OJHOPOAHBIC MO (QYHKIMHU U €€

IPOU3BOJIHBIM. MeTo/ pelIeHHUs.

Jluneitnsie nuddepeHnmanbapie ypaBHeHHsT BToporo nopsaka. [loctpoenue odiero
peLIeHNs YPAaBHEHUS 110 U3BECTHOMY YaCTHOMY PEIIEHHUIO OJTHOPOAHOTO YPAaBHEHUS.
Jluneitapie  omHOpoAHBIE aU(GEpPeHITNATPHBIC YPaBHEHUS BBICIIAX ITOPSIKOB.
Omnpenenurens Bporckoro, popmymna Octporpanackoro — JImyBuiis.

Jluneiinple onHOpoaHble AU dEepeHIuaIbHbIe YPaBHEHHUS BBICHIMX IOPSIIKOB.
@yHAaMEHTAIIbHASI CUCTEMA PELIEHUN, €€ CYIIIECTBOBAHUE.

Jlunelinple HEOMHOPOAHBIE AH(dEpPEHIINATBHBIE YpPAaBHEHUSI BBICHIUX TOPSIKOB.
Meron Bapualui MOCTOSIHHBIX MOCTPOEHUSI OOIIero pelieHus no GyHaaMeHTaIbHON
CHUCTEME PELICHUM.

Jluneitnpie omHOpoAHBIC auddepeHnranbHble YpaBHEHUSI BBICIIMX TIOPSJIKOB C
MOCTOSTHHBIMU kodhpulreHTamu. XapakTepucTUYECKOe ypaBHEHUE u
dbyHIaMeHTalIbHAS CHCTEMa PElIeHUH.

Jluneitnpie HEOMHOPOAHBIE IUDEpEeHIATbHbIE YpaBHEHUSI BBICHIUX TMOPSIKOB C
MOCTOSTHHBIMU KO3 (HUITMEHTaMH U CIICIHATBHOM TTpaBoii yacThio. CTPyKTypa 0O0IIero
peleHus.

OnHoponHble  ypaBHEHMs — Oiuiepa.  XapakTEpUCTHYECKOE  YpPAaBHEHUE W
(yHIaMeHTaJIbHAs CCTEMa pPEeLICHUH.

Heonnoponnele ypaBHeHUa OJijepa CO CHEUAIbHOW MpaBod 4dacThio. CTpyKTypa
00111eTO peIIeHHUS.

Jlunelinple HEOMHOPOJAHBIC IUPPEPEHINATBHBIE YpPAaBHEHUS BBICHIMX MOPSJIKOB,
dbopmyna Komm. UmnynecHas Gynknus Ko — J[roamens u e€ cBoiicTBa.

Cucrembl OOBIKHOBEHHBIX JU(DPepeHIMaNbHbIX  ypaBHeHUW. HopmanbHbie U
ABTOHOMHBIE CHCTEMBI.

MeTron WCKIIOYEHMA W METOJT MHTETPUPYEMBIX KOMOWHAIIMM PEIICHUs] CHUCTEM
OOBIKHOBEHHBIX TU(PPEpeHITNANTBHBIX YPABHCHUM.

Jluneitnpie ogHOpOMHBIE CUCTEMBI muddepeHnnansubX ypaBHeHU. OnpenenuTeb
BpoHCkOro MaTpuisl peneHui.

®opmyna Octporpaackoro — JlnyBuiis mis onpenenurtenss BpOHCKOro MaTpuubl
pemennit. PyHaaMeHTalIbHAsE MATPULIA CUCTEMBI.

JIuHeliHple HEOOHOPOAHBIE CHUCTEMBbI JU(PepeHIalIbHbIX YypaBHEHUW. MeTton
Bapualy MOCTOSIHHBIX TOCTPOEHUS 00ILIEero peleHus no GyHaaMeHTalbHOW MaTpulle
CHUCTEMBL.

JluneliHple HEOJHOPOJHBIC CHCTEeMbl IuddepeHInalIbHBIX YypaBHeHUH. WHTerpan
Komm. Marpuna Komm u ee cBorictsa.

JluneitHpie OAHOPOMHBIE CUCTEMBI NU(PPEPEHINATBHBIX YpaBHEHUN C TTOCTOSHHBIMU
koapunmenTamu. XapakTepuctuieckoe ypaBHeHue. CTpykTypa oOILIEro petieHus.



26. Bapuanus u skctpemyM (QyHKIMOHANA, ypaBHEHHE Ditniepa.

27. JlocrarouHoe ycioBue Jlexanapa skcTpeMmyMa (pyHKIIHOHATIA.

28. HeoOxonumoe ycnoBHe SKCTpeMyMa (YHKIIMOHAJIOB, 3aBHCALIMX OT MPOM3BOJIHBIX
BBICUINX TOPSIIKOB.

29. HeoOxonumoe yclioBHE JKCTpeMyMa (DYHKIIMOHAIOB, 3aBUCAIIMX OT HECKOJIBKHX

byHKIMA.

4. MeTtonuueckue MaTepuaibl, ONpeAeIsIIoNIne MPOoIeAypPhl OLICHUBAHUS 3HAHUM, YMEHHU,
HAaBBIKOB W (WJIM) OMbBITA JEATEIBHOCTH, XapaKTEPHU3YIOIMHMX ITambl (HOPMHUPOBAHUS
KOMHGTeHuI/Iﬁ5

B pamkax ocBO€HMS JUCHUILUIMHBI IPETyCMOTPEHBI: BHIIOJIHEHUE TOMAIIHUX 33JIaHUH,
BBINIOJIHEHHE KOHTPOJIBHBIX OTBETHI HA YCTHBIX OMPOCAX, MPAKTUYECKask MOATOTOBKA.

HTorosas olieHKa 3HaHUI, yMEHUI, CIOCOOOB AESITEILHOCTU CTYJIEHTOB 110 N3y4aeMOM
mucrunirie coctasisieT 100 6amios.

MaxkcruManabHOE KOJIMYECTBO 0alsIoB, KOTOPOE MOYXKHO HaOpaTh 3a TEKYIIUNA KOHTPOJIb —
80 6amoB.

3a BBITIOJIHEHHUE JOMAIIIHUX 3aJJaHu 00ydaroluiicss MOXeT HabpaTh MakcuMaibHO 20
0asIoB.

3a 0TBETHI Ha BOIIPOCHI YCTHOTO ONpoca 00ydaromuicss MOXKET HabpaTh MaKCUMAaJIbHO
20 Gamos.

3a BBINOJIHEHHUE KOHTPOJIBHBIX pad0T 00ydYaromuiicss MOKET HaOpaTh MakcUMallbHO 30
OaJIoB.

3a BBINOJHEHHE MPAKTHYECKOW MOATOTOBKUA OOydYarolIUiCs MOXKET HalpaTh
MakcumainbHO 10 6amios.

MakcumanbHasi cymma OaJljlIoB, KOTOpble OOydYaroIIMiics MOKET HaOpaTh IpH caaye
3ayeTa, coctasisgeT 20 6aoB.

JUig cnaud 3adera HEOOXOAMMO BBIMNOJIHUTH BCE 3aJaHUS TEKYIIETO KOHTPOJISL.
3HAaYMMbIM MOMEHTOM SIBJISIETCSI TIOKA3aTelb U3YUCHUSI MaTeprala JEKIHM U BBIIOJTHEHUE
3aJJaHU B yKa3aHHbIEe CPOKH. Ha 3adeT BBIHOCUTCA Marepua, U3JIaraéMblid B JICKUUSIX U
paccMaTpUBaeMbIi Ha MPAKTUYECKUX 3aHATHUSX.

IIIxkana oneHMBaHuA 3a4€TAa.

KounuectBo 0a/1;10B Kpurepun oueHuBanus

16 -20 UMEET MECTO IOJHOE YCBOCHHE TEOPETUYECKOTO M IMPAKTHYECKOIO
MaTepuaia; CTYIeHT yMeeT J0Ka3aTh BCE TEOPEMbI U3 JIEKIIHOHHOIO
Kypca U pelaeT Bce 3a/1a4i ¥ IPUMEPHI U3 IPUBEIEHHBIX 3aaHUN
12-15 MMEET MECTO OCHOBHOE YCBOCHHUE TEOPETUYECKOTO M MPAKTUYECKOTO
MaTepuana; CTYAEHT yMeeT J0Ka3aTb OCHOBHBIE TEOPEMBI U3
JIEKIIMOHHOTO Kypca M pelIaeT OCHOBHBIE 3aJaud M TNPUMEPHI U3

5 o
YKasblBaeTcsa MHGOpMaLMs B COOTBETCTBUM C YTBEPKAEeHHOM P,



MIPUBEACHHBIX 3aJaHUI

8-11 UMEET MECTO 3HaHME Oe€3 [0Ka3aTelbCTBa OCHOBHBIX TEOPEM U
dopMyn Kypca; CTyIeHT yMeeT pelaTh 3aJadyd M I[PUMEphl U3
NPUBEJCHHBIX  33/IaHUM,  sBJsIOmUecss  oOoOmieHneM  3aj1ad
HIKOJIBHOI'O Kypca MaTeMaTHKU

0-7 UMEET MECTO HEYCBOCHHE OCHOBHBIX TeopeM H (OpMYyN Kypca;
CTYAEHT He yMeeT peluaTh 3a/la4i U IPUMEPbI U3 3aJaHHBIX 3aJjaHuH,
SBIISTIOIMECS] 0000IIEHNEM 3a/1ay IKOJIBHOTO Kypca MaTeMaTHKH

HTroroBas mkaJja OLICHMBAaHMSA PeE3yjJbTaTOB OCBOCHUSA IUCHUIIINHDBI.

HToroBas oneHKa IO JAUCIHHUILUIMHE (GOPMHUPYETCS U3 CYMMBI OQJJIOB IO pe3yjIbTaTaM
TEKYIIEero KOHTPOJIS M MPOMEKYTOUYHOM aTTECTAIlMH M BBICTABIISICTCS B COOTBETCTBUHU C
MIPUBEICHHON HIKE TaOIHIICH.

Ouenka no 100-6a151bHOI cHCTeMe Ouenka o TpaguIMOHHON cHUCTEeMe
81 - 100 3auTeHo
61 - 80 3auTeHo
41 - 60 3auTeHo
0-40 He 3auteno
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