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PABOYASA NPOrPAMMA YYEEHOW OUCLUUMNNUHbBI
__b1.0.19 fJuchgpepeHyuanbHbIe ypasHeHUs

1. Koa ¥ HauMeHOBaHMe HanpaBieHUA NOAroTOBKMU:

__01.03.03 MexaHuka u mamemamu4yeckoe modesiuposaHue

2. NMpodnnb NOAroToBKN: __
KomribromepHbIU UHXUHUPUHZ 8 MeXaHUKe C/IoWHbIX cped

3. KBanudumkauua BbinycKHUKa: _bakanasp

4. dPopma oby4eHunA: __oyHas,

5. Kachegpa, oTBevarowan 3a peanmsayuio AMCUUNIINHDbI:
Kaghedpa cucmeMHO20 aHasnu3a u ynpaeneHusi

6. CoctaButenu nporpammsl: _ KabaHuoBa Jlapuca FOpbeBHa, K.b.-M.H., AOUEHT kadeapbl
CUCTEMHOrO aHanuaa v ynpasneHus

7. PekomeHgoBaHa: Hay4yHoO-mMeTOOM4YeCKMM COBETOM (hpakynbTeTa NpUKNagHoONn MmaTeMaTuku,
MHOPMATUKN N MexaHUKu (npoTokon npoTtokost Ne06 ot 17.03.2025)

8. YuebHbIin roa:  2026/2027 CemecTp(bl): 3,4




9.Lllenu n 3agaum y4yeb6HOM ANCLUNIIUHDI

Llensamu oceoeHusi yuebHoU ducyuniiuHbl S81151I0MCS:

- chbopMmpoBaTb Y CTYAEHTOB COBPEMEHHbIE TEOPETUYECKME 3HAHMSA B 06nacTn 06bIKHO-
BEHHbIX AnddepeHumanbHbiX YpaBHEHUI N NPaAKTUYECKME HABbIKU B PELLEHUM N UCCreaoBaHnn
OCHOBHbIX TUNOB OBbIKHOBEHHbIX AMddepeHUManbHbIX ypaBHEHNA, NO3HAKOMUTL CTYAEHTOB C
HavanbHbIMM HaBblKaMN MaTEMATUYECKOTO MOAENMPOBaHUA Ans (dOPMUPOBaHUS YMEHUN U Ha-
BbIKOB MO MCMOMNb30BaHUI0 PyHAAMEHTANbHbIX 3HAHWNA, NOSTyYEeHHbIX B 06nacty matemartuye-
CKMX N €eCTECTBEHHbIX HayK, B NpoeccnoHanbHON esATenbHOCTH.

3adayu y4ebHoU OuCyuUnuHbI:

- obyyeHne CTyaeHTOB NPUMEHEHUIO Ha NPAKTUKE METOLOB NOCTPOEHUS MaTeMaTUYECKNX
Moaernen B Buae andpdepeHumanbHbIX YpaBHEHUN;

- OCBOEHME OCHOBHbIX METOA0B peLleHnsa anddepeHumanbHbIX ypaBHEHNUN;

- 0b6y4yeHne OCHOBHbBIM MOMOXEHUAM TEOPUU: YCTOMYMBOCTb, CYLLLECTBOBaHUE peLUEHUN,
KayeCTBEHHbIE CBONCTBA PeLUEHUM;

- cchbopmmpoBaTb 6a30Bble 3HAHUA U HaBbIKM pPeLUeHUst TUMOBbLIX 3a4ay C y4eTOM OCHOBHbIX MO-
HATUA N 0OLLMX 3aKOHOMEPHOCTEN, CPOPMYIIMPOBAHHBLIX B pamkax 6a30BbIX AUCUUNIIMH MaTe-
MaTUKW, MHPOPMAaTUKN U eCTECTBEHHbIX HaYK;

- 0byyeHne NpMMEHEHMIO CUCTEMHOrO NoAxo4a U MatemaTuyeckum Metogam B dhopmanu-
3auUunmn peLlleHnst NpUKNagHbiX 3agav;

- hopmMmpoBaHME MPAKTUYECKNX HABLIKOB BblOOpa COBPEMEHHbIX MaTEMATUYECKUX MHCT-

pyMeHTanbHbIX CpeacTs, Ans 06paboTkM n3yvyaemblx aHHbIX, B COOTBETCTBMM C NOCTaABNEHHOM
3agayen, aHanuaa pesynbTaToB pacyeToB N 060CHOBAHMS NOSTYYEHHbIX PE3YNbTaTOB.
10. MecTo yye6HOM AucuunInHbl B cTpykType OOI: YuebHasa gucumnnmHa oTHoCcUTCS K 00s-
3aTenbHon Yactu bnoka 1. OT cTygeHToB TpebyeTcsa 3HaHWE NPOU3BOAHLIX, YMEHWE BbIYUCHATb
3MIEMEHTapPHbLIE WHTEerparnbl, 3HAKOMCTBO C OCHOBHbLIMW MONIOXEHUSMU JIMHEWHOW anreodpbi.
[aHHaa gucuunnuHa sBnsieTca NpeaLwecTBYOWEN ANs TakuX KYpCOB Kak YpaBHEHUA maTema-
TN4YecKon pn3nkn, MetToabl ONTUMU3ALINN.

11. MnaHupyemble pe3ynbTaTbl 00y4YeHUs NO AucuunnuHe/moaynio (3HaHUA, YMEHUs,
HaBblKWN), COOTHECEHHbIe C NMaHUpPyeMbiMU pe3yribTaTaMu OCBOEHUA obGpa3oBaTesnibHON
nporpamMmmbl (KOMNETEHLUAMU) U MHAUKATOPAMU UX AOCTUXKEHUS:

Kog HasBaHue komne- Kog(bl) WHamkaTop(bl) MnaHnpyemble pesynbTaTbl 00y4yeHus
TEeHUUN
OlK- | CnocobeH npume- | OlMK-1.1 | PewaeTr  TunoBble | S3Hamb: OCHOBHbIE NOHATUS Teopumn auddepeH-
1 HATb hyHOAMEH- 3ajaun C Yy4eTOM | LmanbHbIX YpaBHEHUN, TUMNbI U CTaHAAPTHbIE

TanbHble 3HaHWS,
nony4YeHHsle B 06-
nactu matematu-
YeCKMX 1 (Unu) ec-
TECTBEHHbIX HayK,
1 NCNOMb30BaTh UX
B npocpeccuo-
HanbHOW AesTenb-
HOCTH

OCHOBHbIX MOHATUI
M obLwnx 3aKkoHO-
MepHocTeRn, cdop-
MYMPOBAHHbIX B
pamkax 6a30BbIX
ONCUMNIIMH MaTema-
TUKW, WHOpMaTUKM
n €CTEeCTBEHHbIX
HaykK.

dOopMbI 3anncK OCHOBHLIX AnddepeHLmanbHbIX
ypaBHEHWIA, MeTOAbI pPeLUEHNsT OCHOBHbIX AU-
depeHUmnanbHbIX YpaBHEHNIA.

Ymemsb: nHTerpmpoBatb AuddepeHLmanbHble
ypPaBHEHUS NEPBOro 1 BbICLUNX MOPAAKOB; MC-
CcrnegoBaTb Ha YCTOMYMBOCTb

peweHnsa g gepeHumanbHbIX YpaBHEHWU;

Bniademb: meTogamm pelleHnst 0ObIKHOBEHHbIE
auddpepeHymanbHble ypaBHEHWIA; MaTeMaTunye-
CKMM annapaTtoMm, HeoBXxoauMbIM AN U3YyYeHUs
apyrux dyHaaMmeHTanbHbIX JUCLMMNIIVH, a TakkKe
ans paboTbl C COBPEMEHHOM Hay4HO-
TEXHUYECKON NUTepaTypou;




OrlK-1.2 | NpumeHsieT cuc- | 3Hamb: obnacTu npumeHeHus anddepeHym-
TEMHbIA MOAXOA W | anbHbIX YypaBHEHWI KaKk MHCTPYMEHTa MatemaTu-
mMaTtemaTtuyeckue YeCKOro OnncaHns eCTECTBEHHO-HaY4YHOW KapTu-
metoabl Ans  ¢op- | Hbl MMpa; MaTemaTuyeckme mogenu amddepeH-
Manusauun  pelle- | umanbHbIX YpaBHEHWUIA, UCNONb3yeMble ANs pe-
HUA npuKNagHbIX | WeHus 3agad B obnactv npodeccrmoHansHom
3agau. OesTenbHOCTH.
YmMems: npyuMeHaTb guddepeHumansHble ypas-
HEeHWs ANsg MOAenvMpoBaHns rU3n4ecknx npo-
LLeccoB, Ucnonb3oBaTh cpeacTea anddepeHun-
arnbHbIX ypaBHEHUN Ons 06paboTkM, aHanmaa u
cuctemaTusauumn nHcopMmaumm no Teme ncene-
[OBaHWs 1 MOMb30BaTbCA MpU HEO6X0AMMOCTH
MaTemMaTu4ecKon nuTepaTypon.
Bradems: meTogamu NOCTPOEHMS MaTemaTnye-
CKOW MOZAENM TUMNOBbIX NPOdeccMoHarnbHbIX 3a-
[ad n cogepxaTenbHOW MHTepnpeTauum nony-
YEHHbIX pPe3ynbTaToB.
OlK-1.3 | OcywecTtBnsieT Bbl- | 3HaTb: COBPEMEHHbIE MAaTEMATUYECKNE UHCTPY-
OOp COBpPEMEHHbIX | MeHTanbHble cpeacTBa ans obpaboTku uccne-
MaTeMaTU4eCcKmnx OyeMbIX SIBNEHNN
WMHCTPYMEHTanbHbIX
cpeactB ans obpa- | YMeTb: OCyLLeCcTBNATb NpaBUIlbHbIN BIGOp Ma-
OOTKM nccrnegyemblxX | TEMaTUYECKUX UHCTPYMEHTaNbHbIX CPEACTB U
AIBMEHUN B COOTBET- | OCYLLECTBMATL aHanu3 nosy4yeHHbIX pe3ynbTa-
CTBMW C MOCTaBneH- | TOB pacyeTta
HOW 3ajadven, aHa-
nuaupyet pesynbTa- | BnageTtb: MeTogamm NoCcTpoeHUs MaTemaTmye-
Tbl pac4eToB W WH- | CKOW MOAENW TUMNOBbLIX NPOdECCMOHanbHbIX 3a-
TeprnpeTupyeTr  no- | Aad U cogepxaTternbHON UHTepnpeTaunm nony-
Ny4YeHHble  pe3yrb- | YEHHbIX PE3yrbTaToB.
TaThl.
12. O6bem ANCUMNNUHBI B 3a4€THbIX eguHuuax/yac. — 8 / 288 .
¢opma npome)KyTquoﬁ aTTecTaumm 9K3aMeH
13. TpypoemkocTb No BuAam y4yeb6Homn paboTbl
TpynoemMkocTb
Bug yuebHowm paboTbl Bcero Mo cemectpam
3 cemecTpa 4 cemecTpa
AyOUTOpHbIE 3aHATUS 128 64 64
nekymn 64 32 32
B TOM 4uCne: npaxkTnyeckme 64 32 32
nabopartopHbie
CamocTtosTenbHasi paborta 88 44 44
B TOM umncne: KkypcoBasi pabota (npoekT)
dopma NpomMeXyTO4HON aTTecTaymm 72 36 36
(5K3ameH)
WToro: 288 144 144




13.1. CopepxaHue QUCLUNMUHDI

n/n Peanusauwns
pasgena guc-
HaumeHoBaHve pa3gena LUMMWHBI C
CopaepxaHue pasgena AMCUUNuHbI
ONCUMNINHBI MOMOLLIbIO OH-
nawH-kypca,
QYMK ™
1. Nlekyunm
1.1. OnemeHTapHasi Teopus nH- | 1Y, 3agava Kowwu, obuiee un vactHoe pelueHme. Mpu- Oundbdepen-
TerpypoBaHuna audbdepeH- | Mepbl MaTeMaTU4ecknx Mogenen, onncoiBaemblx Y. LumanbHble
uunanbHbIX ypaBHEHUN Nep- | YpaBHEHWS C pasgensiowmMmcs nepemMeHHbIMN, oa- ypaBHe-
BOro nopsgka HOpPOAHbIE YpaBHEHUSA 1 NpUBOAALLNECS K HUM. J1n- Hua_01.03.03
HeWHble ypaBHeHUs, ypaBHeHNa bepHynnu, ypaBHe-
Hue PukkaTn, ypaBHeHUS B NorHbIX guddepeHumanax | https://edu.vsu
.ru/course/vie
w.php?id=727
0
1.2. Teopema cyuiectBoBaHUs W eauHcTBeHHOCTU. [lpo- | Oudbdepen-
OOMKUMOCTb peLleHuns. umnanbeHble
ypaBHe-
KauecTtBeHHas Teopus 1Y Hua_01.03.03
https://edu.vsu.r
u/course/view.p
hp?id=7270
1.3. Teopema 06 obLieM pelueHun ogHOpPOAHOro ypaBHe- | Ouddpepen-
Hus. [locTpoeHne YacTHOro pelleHuss HEOAHOPOAHOIO | LMarbHble
ypaBHEHUSA CO cneuunanbHOW npaBon YacTblo. MeTtoq | ypaBHe-
JInHenHble ypaBHEHUA nN-ro | BapuaumMyM NPOU3BOMbHLIX MNOCTOsIHHLIX. ®PyHaameH- | Hua_01.03.03
nopsagka TanbHaa cuctema peweHun (PCP), onpegenutens | https://edu.vsu.r
BpoHckoro. ®opmyna  Octporpaackoro-finysunns. | u/course/view.p
KpaeBas 3agada ans nuHenHoro andpdepeHumnansHo- | hp?id=7270
ro BToporo nopsigka. 3agada Wrypma-Jinysunns
14. Teopema cyuwiectBOBaHUA U eauHcTBEeHHOCTU. Cnepn- | Oudbdeper-
CTBUE ANd NUHENHbIX ypaBHeHun. CBoWCTBa pelle- | LuanbHble
HUR. PyHaameHTanbHaa cuctema peweHun(PCP). | ypaBHe-
o Teopema 06 obuiem pelieHun ogHopogHon cuctembl. | Hua 01.03.03
JIuHenHbIe cuctemsl
MoctpoeHne ®CP B criyyae NpocTbIX U KpaTHbIX KOp- | https://edu.vsu.r
Hen. Teopema 006 obuwem pelieHuun. MNMocTpoeHme Ya- | u/course/view.p
CTHOrO peLlleHns cuctembl cO creumansHon npason | hp?id=7270
YyacTblo. MeTog Baprauumn Npon3BosibHbIX MOCTOAHHbIX
1.5. OcCHOBHble onpeaeneHnsl. YCTOMYMBOCTb JUHENHbIX | Oduddepen-
T - cucteMm. YCTOMYMBOCTb MO NEPBOMY MPUOMMXKEHMIO. | LunanbHble
€opus yCTONYMBOCTU
Ocobble ToYkM ypaBHe-
Hua 01.03.03
2. NpakTnyeckne 3aHATUA
2.1 OnemeHTapHble MeToAbI YpaBHeHUs ¢ pa3gensowmuMmcs nepemMeHHbIMy, oa- Ondpdpepen-
WHTErpMpoBaHusi HOpPOAHbIE YPaBHEHUS U NpUBOASLLMECS K HUM. Jln- umnanbeHble
HeWHble YpaBHeHWs1, ypaBHeHUss bepHynnu, ypaBHeHUs | ypaBHe-
Pukkatn , ypaBHeHUS B NOSIHbIX AndpdepeHumnanax, Hua_01.03.03
ypaBHEHUA He paspeLleHHble OTHOCUTESTbHO NMpous- https://edu.vsu.r
BOOHOWN u/course/view.p
hp?id=7270
2.3 JInHenHble ypaBHeHus n-ro | MNoctpoeHne ®CP B crnyvyae npocTbiX, KOMMMEKCHbIX, | Onddeper-
nopsigka KpaTHbIX KOpPHEW XapaKTepuCTUYECKOro YpaBHEHUS. | LuarbHble
lMocTpoeHne 4YacTHOrO pelleHMs HeoOHOPOOHOro | ypaBHe-
ypaBHeHus1 co cneumansHOn npason yacTtblo. Metopg | Hus 01.03.03
BapvaLuMM MNpou3BOMbHbIX MOCTOSHHbLIX. YpaBHeHue | https://edu.vsu.r
Onnepa. JInHenHble OOHOPOAHLIE YPaBHEHMSA N-rO MO- | u/course/view.p
pagka ¢ nepemeHHbiMU ko3dbduumeHTamu. PyHkuus | hp?id=7270
puHa. 3agaya Wrypma-finysunns
24 JInHelHble cuctembl MoctpoeHne ®CP B cnyyae NpocTbiX U KpaTHbIX kop- | AuddepeH-
Hen. [locTpoeHue YacTHOro peLleHUs CUCTEMbI CO | uManbHble




crneuunanbHOW npaesoun YacTtbio. MeToa Bapuaumm npo- | ypaBHe-
N3BOJIbHbIX MOCTOSIHHbIX Hua_01.03.03
https://edu.vsu.r
u/course/view.p
hp?id=7270
2.5 YCTOMYMBOCTb NUHEWNHBIX CUCTEM. YCTOMYMBOCTb Mo | Oudbdpepen-
nepsomMy npubnmwkeHuio. Kputepui Payca-l'ypBuua. | uvanbHble
Ocobble To4kM 1 has3oBble TpaekTopum ypaBHe-
Teopwus ycTon4mBocTH Hua_01.03.03
https://edu.vsu.r
u/course/view.p
hp?id=7270
13.2. Tembl (pasgenbl) AUCUUMNIUHBI U BUAbI 3aHATUN
No HalMEHOBAHME TEMbI Buabl 3aHATUI (KONTMYECTBO YacoB)
n/n (pasgena) gucumnnuHbl Jlekumu | MNpaktndeckne | NlabopatopHble Camog;%;:)TTzanaﬂ Bcero
OnemeHTapHasi Teopus nHTer-
1 pupoBaHus /J,MdzcbepeHu,manb- 10 16 0 18 44
HbIX YpaBHEHMWI NepBOro no-
psgka
2 KayecTtBeHHas Teopus 1Y 4 0 0 8 12
3 JInHenHble audhdepeHumans- 18 16 0 22 56
Hbl€ ypaBHEHMS N-ro nopsiaka
4 JIuHenHble cuctemsl 15 18 0 18 51
5 YCcTOMYMBOCTD 17 14 0 22 53
6 lMogroToBKa K 3K3amMeHy 0 0 0 72 72
Wtoro: 64 64 0 160 288

14. MeToanyeckue ykazaHusa Ans odyvaroLWmxcsa no 0CBOEHNIO AUCLUNIIUHbI

Tekywasa CPC HanpaBneHa Ha yrnybneHune n 3akpenneHue 3HaHuin CTyaeHTa, passuTue
NPaKTUYECKNX YMEHU W BKITHOYAET:

e paboTa C NeKUNOHHbIM MaTepmanom, NOUCK 1 0630p NUTepaTypbl K ANEKTPOHHbLIX MCTOYHUKOB
NMHopmauumn No nHAnBMAYyarnbHO 3agaHHON Npobneme Kypca;

® BbINOMHEHMEe JOMAaLUHMX 3a0aHNI;

® N3y4YeHune TeM, BbIHECEHHbIX Ha CaMOCTOATESbHYIO NPopaboTKy;

® MOAroTOBKA K MPaKTUYECKUM Y CEMUHAPCKUM 3aHATUAM;

e onepexarllasa camoctoaTernbHasa paborta;

® MOAroTOBKA K KOHTPOSbHOM paboTe, K 9K3aMeHY.

Mpn ncnonb3oBaHUN OUCTaHLMOHHBLIX 06pa3oBaTeNbHbIX TEXHOMOMMIA N 3NIEKTPOHHOIO
oby4yeHuns BbINONHATL BCE yKa3aHusa npenogasartenen no paborte Ha LMS-nnatdgopme, ceoe-
BPEMEHHO NoAKMYaTbCa K online-3aHaTuam, cobniogaTe pekoMeHaaunm no opraHu3auum ca-
MOCTOSITENbHON paboThl.

15. Nepe4yeHb OCHOBHOW U AONOJIHUTENILHON NUTEpPaTypbl, PECYPCOB UHTEPHET, HEObXO-

OVMbIX ONA OCBOEHUA AUCLUUNIUHDbI (criucok numepamypbl ogpopmissemcss 8 coomeemcmauu ¢ mpebo-
saHusimu TOCT u ucrnionb3yemcsi obuwiasi ck8osHasi Hymepauus 07151 8cex 8UO08 UCMOYHUKO8)

a) OCHOBHas nutepartypa:

Ne n/n NcTouHuk

XKabko, A. T. [JubgbepeHuuarbHbie ypasHeHUs1 u ycmoudueocms : y4ebHuk / A. I1. XKabko, E. /.
KomuHa, O. H. Huxosa. — CaHkm-llemepbype : flaHb, 2022. — 320 c¢. — ISBN 978-5-8114-
1759-9. — Tekcm : 3n1eKmpPOHHbIU // flaHb : anekmpoHHo-bubniuomeyHas cucmema. — URL:
https://e.lanbook.com/book/211928

TpyxaH, A. A. ObbikHO8eHHbIe dugbchepeHyuarnbHble ypasHeHUs: U Memoodbl Ux peuweHusl. Padsbi.
AnemeHmMbI 8apuayUoOHHO20 ucHucrieHus : y4ebHoe rnocobue 0ns sysos / A. A. TpyxaH, T. B.

2 OeopodHukoea. — 2-e u3d., cmep. — CaHkm-llemepbype : JlaHb, 2020. — 268 c. — ISBN 978-
5-8114-6421-0. — Tekcm : anekmpoHHbil // JlaHb : anekmpoHHO-6ubnuomeyHasi cucmema. —
URL: https://e.lanbook.com/book/147233




0) fononHWTenNbHasa nuTeparypa:

Ne n/n MCTOYHMK

3 @ununnos A.®. CbopHuk 3aday no dughchepeHyuanbHbim ypasHeHUsM / A.@. @ununnos .— 30
5-e .— Mocksea : Jlubpokom : URSS, 2013 .— 235 c.

Boposckux A.B. [JubgpepeHyuarnbHbie ypaBHEHUs : y4ebHUK U rnpakmukym 0r1s1 akademu4yeckKo2o
bakanaspuama : [0ns1 cmyd. 8y308, 0by4. 10 ecmecmeeHHOHayy. HarpaeneHusm] : e 2 4. / A.B.
Boposckux, A.U. lNepos .— Y. 1.— 3-e u3d., nepepab. u don. — Mockea : FOpatim, 2017.— 326
C.

Boposckux A.B. [JubcpepeHuyuarbHble ypasHeHUs : y4eOHUK U Mpakmukym 01151 akadeMu4eCcKoeo
bakanaspuama : [0n1s1 cmyd. 8y308, 0by4. 10 ecmecmeeHHOHayy. HarpasneHusm] : 8 2 4. / A.B.
Boposckux, A.U. lNepos .— Y. 2 .— 3-e u3d., nepepab. u don. — Mocksa : KOpatim, 2017. — 274
C.

B) MH(pOpPMAaLIMOHHbIE 3MEKTPOHHO-06pa3oBaTeribHble pecypchl (oduLnanbHble pecypcbl UHTEPHET)™:
Ne n/n Pecypc
BnekmpoHHbIU kamarnoe HayyHou 6ubnuomeku BopoHeEXCKo20 20cydapcmeeHHO20 yHUBEP-

6 cumema. — Pexxum docmyna: https:/lib.vsu.ru/
7 OEC JlaHb. Pexxum docmyna:. http.//www.e.lanbook.com

LucbgbeperuyuarnbHbie ypasHeHusi 01.03.03 / J1.KO. KabaHuoea. — Obpa3osameribHbIl nopmari
8 «3nekmpoHHbIl yHusepcumem Bl'Y». — Pexum docmyna:

https.//edu.vsu.ru/course/view.php?id=7270.

16. MNepeyeHb y4yeOHO-MeTOAMYECKOrO obecrnevyeHUs ANs CaMOCTOATENIbHOW paboTbl
(y4ebHo-memoduyeckue pekomeHdayuu, nocobus, 3adayHuKu, MemooOudyecKkue yKa3aHusi o 8bIMNOMIHEHUIO rpakK-
muy4ecKux (KOHMPOIbHbIX), Kypcosbix pabom u dp.)

Ne n/n MICTOYHMK

Benoycoea E.I1. [ugpchbepeHyuarnsHble ypasHeHUs1 [QneKmpoHHbIU pecypc] : MemodudecKkue yKa-
3aHus 0ns 8y3o08 : [0 cmyd. 2-20 Kypca crieyuansHocmel "MexaHuka u MamemMamu4yecKoe Mo-
OenuposaHue" u "®yH0ameHmarnbHas uHhopmamuka u UHhopMayUoHHbIe mexHonoauu" ¢ha-

1 kynsmema NMM] / E.l1. benoycosa, T.U. CmazauHa ; BopoHex. 20cC. yH-m .— O1eKmMpPOH. mek-
cmosble 0aH. — BopoHex : UsGamenbckut 0om BI'Y, 2019 .— C80600HbIU docmyn u3 uHmpa-
cemu BI'Y .— Tekcmoenili ¢patin .— <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m19-
30.pdf>.

AnekmpoHHbIU kamarnoe HayyHou 6ubnuomeku BopoHEXCKO20 20cydapcmeeHHO20 yHUBEPCU-
mema. — Pexxum docmyna: http//www.lib.vsu.ru

Onewrkesuy, A. A. [JugpbeperyuarnbHblie ypasHeHUs1 8 husuke, buogusuke u buonoauu : y4eb-
Hoe nocobue / A. A. Onewskesuy, O. A. KuwkuHoea, FO. J1. lopdeesa. — Mockea : MTABMub um.
K.N. CkpsibuHa, 2022. — 164 c. — Tekcm : a51ekKmpoHHbIU // JlaHb : anekmpoHHo-bubnuomeyHas
cucmema. — URL: https.//e.lanbook.com/book/256550

lMpakmukym no ducyunmnuHe «JugbgbepeHyuarnsbHblie ypasHeHUs» : y4ebHoe nocobue / A. . Mu-
XudoH, B. []. Mapmaes, C. C. Napmaesa, B. B. Yumumosa. — YnaH-Yd3 : BCI'YTY, 2022. — 152
c. — ISBN 978-5-907599-57-4. — Tekcm : anekmpoHHbIl // [laHb : anekmpoHHo-bubnuomeyHas
cucmema. — URL: https.//e.lanbook.com/book/333008

OndpepeHunansHble ypasHeHus 01.03.03 / J1.10. KabaHuosa. — O6pasoeameribHbil nopmar
5. «3rekmpoHHbIl yHuUsepcumem Bl'Y». — Pexum docmyna:
https://edu.vsu.ru/course/view.php?id=7270

17. O6pa3oBaTenbHble TEXHONOIrMKU, UCNoNb3yeMble NpuU peanusauum yyebHon gucumn-
JNINHbI, BKMOYasA AUCTaHLMOHHbIe obpa3oBaTernbHble TexHonorum (OOT), aneKkTpoHHoe
obyuyeHue (30), cmewaHHOe 0Gy4eHune):

OucumnnuHa peanusyeTcs ¢ NPUMEHEHUEM 3NEKTPOHHOIO 0ByYeHNa U ANCTaHUNOHHbIX
obpasoBaTenbHbIX TexHOMorvnh. [na opraHMsaumm 3aHATUN pPeKOMEeHOOBaH OHMawmH-Kypc
«OdndbdepeHumnancHble ypaBHeHus 01.03.03», pasmelieHHbIM Ha nnaTtdopme IMEKTPOHHOro
yHusepcuteta BI'Y (LMS moodle) https://edu.vsu.ru/course/view.php?id=7270, a Takxe VIHTep-
HeT-pecypchbl, NpuBeaeHHbIe B M.158B.

18. MaTepnanbHoO-TeXHU4YeCKoe obecneyeHne AUCUUNIIUHLI:
YuyebHaga ayautopus Ans npoBegeHus nekuuin, NpakTUYecKnx 3aHATURN: cneumnannuanpoBaHHas
mebenb, focka (MapKepHasa unm menosasi).



YuyebHaga ayautopusa AN OpraHu3auunm CamMoCTOATENbHOM paboTbl, NPOBEOEHUSA TeKyLen u
NPOMEXYTOYHOW aTTecTaumn: cneumanunsnpoBaHHaa Mmebernb, gocka (MapkepHas vunmM Meno-
Basi), NepcoHarnbHble KOMMNbIOTEPBLI B KONM4YecTBe, obecneynBaroLieM BO3MOXHOCTb MHANBUAY-
anbHou paboTbl, KOMMLIOTEP NpenoaaBaTens, MynbTUMeannHoe obopyaoBaHue (MPOEKTop, K-
paH), AonyckaeTcsa UCNonb30BaHME NEPEHOCHOrO 060pyaOBaHNS.

MporpammHoe obecneveHue:

OC Windows 8 (10), uHTepHeT-6pay3ep (Google Chrome, Mozilla Firefox), ¢ BO3MOXHOCTbIO
nogknoyeHmss Kk cetnm «HTepHeT» n nnatgopme 3NeKTpoHHoro yHuBepcuteta BIY (LMS
moodle), MO Adobe Reader, naket cTaHgapTHbIX OPUCHBIX NPUNOXeHUN ANna paboTbl C OOKY-
meHTamu (MS Office, Mon Oduc, Libre Office).

19. OueHo4HbIe cpeacTBa ANA NPoBeAEeHNA TEeKYLEeNn N NPOMEXYTOYHOWN aTTecTaumm

MopsOoK OLEHKN 0CBOEHMS 0by4yaloWwmnmmcs y4ebHoro maTepuana onpenenseTcs co-
AepXXaHWeM crieayoLmx pa3aenos AUCLUNIVHGI:

WugukaTop(bl)
OOCTUXKEHNSA OueHo4Hble cpeacTea
KOMMeTeHLUn

Ne HanmeHoBaHue pasgena | KomnerteH-
n/n OUCUMNITMHBI (MOoayIs) ums(mn)

Pasgen 1. OnemeHTapHas
TEopUst UHTErPUPOBaHMS
audpepeHymanbHbIX
ypaBHEHUIN NepBoro no-
psaka

Pasgen 2. KayecTBeHHas OfllK-1.1 CobecedosaHusi N0 memam, KOHMPOIib-
1. | Teopus Y OlMK-1 OlnK-1.2 Has 1, KoHmMpornbHas 2, KOHMporsbHas 3,
Paspen 3. JlnHenHble OMNK-1.3 KOHMposibHas 4
anddpepeHumansHble
ypaBHEHUsI N-ro nopsiaka
Pasgen 4. JInHenHble
cucTembl

Pasgen 5. YctonyumBoCcTb

MpomexyTouHasa aTTecTauus MepeyeHb 80rpocos
dhopMa KOHTPONSA - 3K3aMeH CM. HUXe.

20 TunoBbIe OLEHOYHbIEe cpeacTBa U MeToAUYECKMe MaTepuarnbl, onpegensowme npo-
uenypbl OLeHMBaHUA

20.1 TeKywMin KOHTPOIb yCNEeBaemMocCcTun

KoHTpornb ycneBaemocTy No AUCLUMUNIIMHE OCYLLECTBNAETCSA C MOMOLLLIO CNEAYHLWMNX OLLEHOYHbIX
cpencTs:

Ne1: NepeyeHb BonpocoB Ansa cobecenoBaHma no gucumnnuHe «AudgdepeHumanbHbie
ypaBHEHUA»

Pasgen 1. AnemeHTapHas Teopusa MHTerpupoBaHua auddepeHumnanbHbIX ypaBHEHUA NepBOro
nopsiaka
1. [Hatb onpeaeneHune o6bIKHOBEHHOTO AnddepeHLmManbHOro ypaBHEHMS.
2. Kakue ewé gudepeHumnanbHble ypaBHEHUS, KpOME 0ObIKHOBEHHOTO, Bbl 3HaeTe?
3. Urto Takoe anddepeHumanbHoOe ypaBHeEHME, pa3peLlléHHoe OTHOCUTENbHO cTapLlen NponusBoa-
HOn?
YTto Takoe nopagok guddepeHumnanbHOro ypaBHeHNA?
[aTb onpeaenexHune pelleHns anddepeHUnansHOro ypaBsHeHus.
[aTb onpegeneHne NHTerpansHOM KPUBOWN.
YTto Takoe none HanpasneHun?
B 4ém 3akntoyaeTca reomeTpudeckuin cmbicn anddepeHumansHOro ypaBsHeH1s nepeoro nopsa-
Ka?
[aTb onpegeneHne nMHenHoro anddepeHumansLHOro ypaBHeHe nepBoro nopsaka.

i R
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10.
11.
12.

13.

14.
15.
16.
17.
18.
19.

YTto Takoe 0gHOPOAHOE NUHENHOE YpaBHEHNE?

Kakoe ypaBHeHVe Ha3biBaeTCA HEO4HOPOAHBIM NIMHENHBIM YpaBHEHNEM?

Kak pellaeTcst nMHENHOE ypaBHEHWE NepBoro nopsiaka’?

[aTtb onpegeneHve auddepeHumansHOro ypaBHeHUs ¢ pasgensaowmmMmucs nepemMeHHbIMU.
MpuBecTn meTon peLleHnsa anddepeHumnanbHOro ypaBHEHUS ¢ pasgensaowmMMmncsa nepeMeHHbl-
M.

CdopmynuposaTtb 3agady Kol ons ypaBHeHUS C pa3gensiowmMmncs nepemMeHHbIMI.
[anTte onpeneneHne ypaBHeHUs B MOMHbIX AndpdhepeHunanax.

[aTb onpegeneHve peleHna ypaBHEHUS B NOMHbIX AnddepeHunanax.

UTO Takoe MHTErpupyoLmMin MHOXUTENbL?

BbiBeCTU ypaBHeHME 18 HAXOXOEHUSA UHTErPUPYOLLLEro MHOXUTENS.

BbinncaTb ypaBHEHUA ANS UHTErPUPYIOLLEro MHOXUTENS, 3aBUCALLLErO OT X; TONbKO OT Y.

Paspen 2. KauecTtBeHHas Teopua 1Y

1.

2.

CdhopmynupoBaTb 1 fokasaTb TEOPEMY CYLLECTBOBAHUA U €4UHCTBEHHOCTM peLLleHmns 3ada4n
KoLum ons nMHenHoro ypaBHeHUst nepBoro nopsigka. Novemy aTy Teopemy HasbiBatoT rnobanb-
HOn?

MpmBeCTN NpuMep He eaUHCTBEHHOCTU pelleHna 3agaym Kowm ans guddepeHumansHoro ypas-
HEHWs C pa3gensaroLLMMNCa NepeMeHHbIMMN.

Pasgen 3. lluHenHble andepeHumanbHble ypaBHEHUA N-ro nopsaka

1.

2.

11.
12.
13.
14.
15.
16.

17.
18.

[aTb onpeaeneHne NMHENHOro oA4HOPOAHOro AnddepeHUnansHOro ypaBsHeHu s N-ro nopsaka ¢
NOCTOAHHBIMU KO3 PULMEHTAMMN.

Cdopmynuposatb 3agady Kowwm ans nMHENHOro ogHopoaHoro anddepeHumnansHoOro ypaBsHeHNs
N-ro nopsiika ¢ NOCTOAHHBIMW KO3 dULMEeHTamMm

3anucaTb nuHerHoe ogHopoaHoe anddepeHunanbHoe ypaBHEHME N-ro NOpsiAka C NOCTOAHHbI-
M1 KoadbbmLmeHTammn B onepaTopHon oopme.

UT0 Takoe xapakTepuctuyeckoe ypaBHeHue?

CdopmynupoaTb Teopemy 06 o6LLEM peLLeHUn B criydae NPOCTbIX KOPHEWN XapaKkTepUCTUYECKO-
ro ypaBHEHUS.

Cdopmynuposatb TeopeMy 06 o6LeEM BELLECTBEHHOM PELLEHNN IMHEUNHOTO OAHOPOAHOMO
anddepeHunanbHOro ypaBHEHUSA € NOCTOSAHHBIMU BELLLECTBEHHBIMWU KO3 ULIMEHTaMMU.
CdopmynupoBaTb 1 fokasatb TeopeMy 06 obLiem pelleHnmn B crydae KpaTHbIX KOPHEN XapakTe-
PUCTUYECKOTO YPaBHEHUS.

[aTb onpegeneHne HeOQHOPOLAHOro NMHENHOro AnddepeHUnansHOro ypaBHEHUs C MOCTOAHHbI-
MU Ko3pbpruneHTamu.

[aTtb onpegeneHne KBasuMHOro4rneHa.

. MNokasaTb, 4TO 06LLlEEe peLleHne HEOAHOPOAHOMO IMHENHOMO YpaBHEHUS! €CTb CyMMa O6OLLEero

pelueHns 0aHOPOOHOMo NIMHENHOrO YPaBHEHUS U YAaCTHOMO pelleHns HEOAHOPOAHOMO ypaBHEHUS.
CdopmynuposaTb Teopemy O BUAE YaCTHOrO peLleHus B Criydae, korga npasas 4yacTb - KBa3um-
HOrouYsIeH.

OnucaTb MeToA KOMMNMEKCHbBIX aMNAnTya AN peleHns NMHenHbIX anddepeHumnanbHbIX ypas-
HEeHWN C BeLeCTBEHHbIMU KoL MeHTaMn.

YTo Takoe sBneHve pe3oHaHca? [laTb MmatemaTuyeckoe onpegeneHne pesoHaHca.

[aTb onpeaeneHve ypaBHeHUs Qunepa.

C nomMoLbto Kakov 3aMeHbl ypaBHEHUE Jrnepa CBOAUTCA K YPaBHEHUIO C NOCTOAHHbIMU KO3dh-
durumeHTamn?

CdopmynuposaTthb kpaeByto 3agavy ans JMHENHoro guddepeHLmanbHoro ypaBHeHUs 2-ro no-
pagka.

[aTb onpegenenue dyHKumm MpruHa n coopmynmnpoBaTth €€ CBOMCTBA.

CdhopmynupynTe n JOKaXUTE KPUTEPUIN Pa3PELLMMOCTM HEOQHOPOLHON KpaeBow 3adayum ans
ypaBHeHUs 2-ro nopsaka.

Pazpen 4. JIuHenHbIe cucTeMsbl

1.

2.

[aTb onpegeneHne NMMHENHON HOpMaribHOM OOHOPOAHOW CUCTEMbI C MOCTOSIHHBIMU KO3dhduLm-
eHTaMu.

CdhopmynupoBaTb 1 gokasatb TeopeMy 06 obLiemM peLleHnm B criydae npocTbiX COOGCTBEHHbIX
3HayYeHun.

CdopmynuposaTtb 1 gokasaTb Teopemy 006 obLUeM peLleHnn B criyydae KpaTHbIX COOCTBEHHbIX
3Ha4YeHUN.



Hatb onpegenenne ®CP nuHerHon cnctemsl

[aTb onpegeneHne onpeaenutensa BpoHcKoro ansa nMHEnHon cnuctemsl anddepeHumanbHbIX

ypaBHEHUI.

CdopmynuposaTtb 1 gokasaTb popmyny Jlnysunns.

[aTb onpeaeneHne yHoamMeHTansHOM MaTpulbl.

CdhopmynupoBaTb 1 fokasaTb CBOMCTBA hyHOAMEHTANbHON MaTpuULbl.

CdopmynuposaTth 1M gokasaTb TEOPEMY O pelleHun 3agayuun Kowm gnst MIMHENHON HEOQHOPOLHOM

cuctembl angepeHumnanbHbIX ypaBHEHNN.

Paszpgen 5. YcTonuuBocTb

[aTtb onpegeneHne ycTon4nBoCTM NPOU3BOSBLHOIO pelleHns 3agayn Kowm.

"leomeTpuyeckasi TpakToBKa MOHATUA YCTONYMBOCTW.

[aTb onpegeneHne acMMNTOTUYECKON YCTONYMBOCTU NMPOU3BONBHOMO pelleHna 3agaydm Kowwu.

[aTb onpegeneHne yCTon4yMBOCTM HYNEBOrO peLLeHuS.

[aTb onpegeneHne acCMMNTOTUYECKON YCTONYNBOCTU HYNEBOMO PELLEHMS.

CdhopmynupoBaTb cCnekTparnbHbI MPU3HAK YCTOMYNBOCTM IMHENHOW CUCTEMbI C MOCTOSIHHOW

MaTpuLen.

CdopmynupoBaTth cnekTparnbHbIi NpU3HaK aCUMNTOTUYECKOW YCTOMYNBOCTU JIMHEAHOW CUCTEMDBI

C NOCTOSIHHOW MaTpuLen.

8. CdopmynupoBaTb CneKTparnbHbIA NPU3HAK YCTOMYNBOCTM IMHENHOW CUCTEMbI C MOCTOSIHHOW
MaTpuLen.

9. CdopmynupoBaTtb CleKTpanbHbIN NPU3HAK HEYCTONYNBOCTU JIMHENHON CUCTEMbI C MOCTOSIHHOM
MaTpuLen.

10. CchopmynupoBaTtb kputepui Payca-l'ypsuua.

11. CchopmynmpoBaTb Teopemy JlsnyHoBa 06 nccrnegoBaHum No NEPBOMY NPUBNMKEHMIO MOMOXEHNI
paBHOBECUS HENTMHENHOW CUCTEMbI AN depeHunanbHbIX ypaBHEHNN.

12. Tpwn Kaknx 3Ha4eHnsIX COBCTBEHHbIX 3HAYEHUI NMMHENHAA CUCTEMA C NOCTOSTHHON MaTpuLen
nmeeT ocobyto TOUKy y3en?

13. HapucoBaTtb ¢a3oBbIi MOPTPET TUNA y3en.

14. Tpn Kaknx 3Ha4YeHnsIX COBCTBEHHbIX 3HAYEHUI NMMHENHAA CUCTEMA C NOCTOSTHHON MaTpuLen
nmeet ocobyto TOUKY OKyC?

15. HapucoBatb dha3oBblvi NopTpeT Tuna gokyc.

16. MNpwn Kaknx 3Ha4eHNsIX COBCTBEHHbIX 3HAYEHUI NMMHENHAA CUCTEMA C NOCTOSTHHON MaTpuLen
nmeet ocobyto TouKy cegno?

17. HapucoBaTtb ¢ha3oBbIi MOPTPET TUNa ceano.

18. lNpun Kaknx 3Ha4YeHNAX COBCTBEHHbIX 3HAYEHUIN NIMHENHAs CUCTEMA C MOCTOAHHOW MaTpULEN
nmeeTt ocobyto TOUKY LEHTP?

19. HapucoBaTtb da3oBbIi MOPTPET TUNA LEHTP.
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OniucaHue mexHonoauu nposedeHusi
CpencTtBO KOHTPONS, OPraHM30BaHHOE Kak crieuynanbHas 6ecena npenogasatens ¢ obyvarowmMmMes Ha
TEeMbl, CBA3aHHbIE C N3y4aeMON OUCLMNITMHON, N pacCYMTaHHOE Ha BbiiICHEHNE 06bema 3HaHu 00y-
YatoLerocs no onpegeneHHomy pasgeny, Teme, npobneme u 1.n.

TpebosaHusi K 8bInonHeHuUo 3adaHuli (Unnu WKasbl U Kpumepuu OUeHU8aHUsl)

OueHka «5» (OTNMYHO) BLICTAaBNSAETCS, ecnv 00yYaloLLMica NokasbiBaeT BCECTOPOHHME U rNybokne
3HaHUsa NpPorpaMMHOro MaTepuana, 3HaHMe OCHOBHOW M SOMOMNHUTENBHOW NUTepaTypsbl; Nnocneaosa-
TenbHO M YETKO OTBEYAET Ha BOMPOCHI buneta n 4ONONHUTENbHbIE BONPOCHI; YBEPEHHO OPUEHTUPYETCH
B NPOBNEMHbIX CUTyaLMsaX; 4EMOHCTPUMPYET CNOCOBHOCTb NPUMEHATbL TeOpeTUYEeCKMe 3HaHWSA NS aHa-
nn3a NpakTU4eCKUX CUTyaunn, genatb NnpaBunbHbIE BbIBOAbLI, NPOSIBNSET TBOPYECKME CNOCOBHOCTU B
NOHUMaHWK, U3NOXEHUN N NCNOSTb30BaHUN MPOrpaMMHOro MaTepuana; nogreepXgaeT nosiHoe ocBoe-
HWe KoMNeTeHUNN, NpeayCMOTPEHHbIX NPOrpamMMoNn.

OueHka «4» (xopoLlo) BbiCTaBnseTCcH, ecrnv obyyaloLLmMncs nokasbiBaeT NoOHOe 3HaHne NPorpamMmmMHOro
MaTepuana, OCHOBHOW 1 JOMNOSTHUTENbHON NUTepaTypbl; AaeT MofHble OTBEThl HA TeopeTUYecKme Bo-
NpocCbl, AONYCKas HEKOTOPblE HETOYHOCTW; MPaBUIbHO NPUMEHSIET TEOPETUYECKME NONOXEHUS K OLIeHKe
NPakTUYEeCKNX CUTYyaLmI; AEMOHCTPUPYET XOPOLLMI YPOBEHb OCBOEHUS MaTepuana v B Lenom noarsep-
XOaeT 0CBOEHMEe KOMMETEHLMI, NpeayCMOTPEHHbIX MPOrpaMmon.



OueHka «3» (yaoBneTBOpPUTENbHO) BbICTaBNAETCA, €Cnun 0by4atoLmnincsa nokasoiBaeT 3HaHNE OCHOB-
HOro matepuana B o6beme, Heob6xoauMom Ans NpeacTosLLen NPodecCnoHanbHOM AeaTENbHOCTY; NpK
OTBETE Ha BOMPOCHI He AonyckaeT rpybbix OWMBOK, HO UCMbITbIBAET 3aTPyAHEHUS B NocnenoBaTenbHO-
CTM UX U3STOXEHUS; HE B MOMHON Mepe AeMOHCTPUpPYeT CNOCOBHOCTb NPUMEHSITL TEOpeTUYEeCKue 3HaHus
ANA aHanmMsa NpPakTU4eCcKUX CUTyauuin, NoaTBEPXKAAET OCBOEHMNE KOMMNETEHLMI, NPeAYyCMOTPEHHbIX NPO-
rpamMmMon Ha MMHMManbHO JONYCTUMOM YPOBHE.

OueHkKa «2» (HeyaoBNeTBOPUTENbHO) BLICTABMSAETCS, €CNKU 00Yy4YaoLWMNCs UMEET CYLLLECTBEH-
Hble Npobenbl B 3HaHMAX OCHOBHOro y4ebHOro matepuana no pasgeny; He cnocobeH aprymeHTUpoBaH-
HO 1 nocnegoBaTeNnbHO ero nnaraTb, AonyckaeT rpybbie ownbky B oTBETax, HEMNPaBUNbHO OTBEYaeT Ha
3agaBaeMble npenogasaTeniemM BONpoChl U 3aTpyAHAETCA C OTBETOM; HE NOATBEPXKAAeT OCBOEHUE
KOMMeTEeHLUMI, NpegyCMOTPEHHbIX MPOrpaMmmon.

Ne2. KoHTponbHasa paboTta Ne1(npumep BapuaHTa)

Gl i, )
1. et + 22 —2ret =1 — e

[

(2 — 22 + 2)dt + t(2z — 1)dz =0

ti —x =22 ()

cos wi

e

4. r=2i + 2243

KoHTponbHaa paboTta Ne2 (npumep BapuaHTta)

1. Cocrasursk hyukuuio I'puna s kpaepoit 3anaun

2 —o=Fft); 2(1)=0,z(2) =0, rme ay(t) =1

2. Pemnrs audpdepenunansuoe ypasuenue £ — (2t + 1) + 2x =0,
: 3 f 2
4ACTHOE pelleHne umeer sujg () = e

3. Pemnrthb ..'lllHL‘ﬂll_\'HJ HeOJHOPOAHYK CHCTEMY MeTOA0M BapHallHH [MTPOH3-
BOJIBHBIX [TOCTOAHHBIX

F—204x=cet"14tet

4. Meronom neonpeaeneHHbX Ko3hOUINEHTOB HANTH pelleHle YPABHEHUH
.. N Q.
¥+ 4 + dx = te™.

KoHTponbHaa paboTta Ne3 (npumep BapunaHTta)




1. Pemurs .'II.IH('EI—III_VIU HeOIHOPOAHYK) CHCTeMy MeTOAOoM BapHalHH NpoH3-
BOJIBHEIX [MOCTOAHHBIX

T=y+itgft—1,
y=—x+tgt.

[

Pemnts nuHeliHyio HEOJHOPOAHYIO CHCTEMY METOL0M Heolpe/lelleHHbIX
KoahpuineHToB

r=2r4+y—2z—1t+2,
y=—-x+1,
z2=z4+y—z—t+1

3. Beiuncaurs e

1 -2
2 -3

KoHTponbHasa paboTta Ne4 (npumep BapuaHTa)

1. I’lf.'xﬂ,.'ll.‘d H3 onpejleleHns }"t"'l'LJfI'Illlil'l('."l'll 1o >.'—[}Illl‘r'lIUI3I‘y' HCCIe10BaTE HA
}'t"'l'L'JJ."I HHBOCTE pellleHue YpaBHeHHSH

z=tz—-1), =z(1l)=2

2. I'iﬂf.'.'lﬂ,'l[}liﬁ'l‘b He }"f"l‘l}ﬁ'lllI:'i{l(."l'b HO HepBoMY l[pllﬁ.']ll}ﬁ(.‘lllllﬂ BCe 1OJI0Me-
HHsA PaBHOBECHH CHCTEMBL

t=—-r+y—1
= In(z? — y)

3. [Ipn kaxkux 3HaueHusx o u 3 OyJeT ACHMITOTHYECKH YCTONYHBO HYJIEBOE
PeLIeHHe Y PABHEHUS!
nr ¥ It ! «
y +3y +ay +Py=0

4. ()III}E.‘}L['..'I]I']'b Xaparrep 0coDoH TOUYKH 1 HCcJle10BaTh [IOBEleHHe El)&.’.’i(]l‘ibl.‘{

T=1—2y
y =3z + 4y
OnucaHue mexHornoauu I‘IpoeeOeHUH.'
CpencTBo NPoBEpKM YMEHUI MPUMEHSITb NMOMyYeHHbIe 3HaHWs ANA pelleHns 3aaay onpeaeneHHoro
TUNa No ANCUMMNIINHE.

KoHTponbHasi pabota npoBOoAUTCA Ha 3aHATMM OAHOBPEMEHHO BO BCen y4ebHOM rpynne B Buae
nMcbMeHHoM paboTbl. OrpaHnyeHne no BpemeHn— 1 yac 35 MUHYT.

TPACKTOPHI

TpebosaHus K 8bINMonIHeHUr 3adaHull (Unu wkKarbl U Kpumepuu OUeHUBaHUs)

OTnnyHo O6y4atoLmmnca BepHO peLunn He MeHee 4 3agaHun.
Mpn aTOM 0AHO 3aaHMe MOXET OblTb peLleHo He-
BEPHO M3-3a BbI4UCINTENBHON OLLIMOKK

Xopowo BepHo pelueHo 4 3agaHusa v JonylleHHas owmnbka He
ABNsieTca apudPMETUHECKON.
YpoBneTBopuTenbHO Ob6y4atowmncsa sBepHo pewnn 3 3agaHus. Mpu aTom

OAHO 3agaHne MOXeET ObITb peLleHO HEBEPHO N3-3a
BbIYMCINTENbHOWN OLLNOKN

Heyﬂ'OBJ'IeTBOpVITeJ'IbHO npaBuUIbHO BbINMOJTHEHO MEeHee 3 3agaHumn




20.2 NMpomexyToyHasa aTrecTaums

I'IpomemyTquaﬂ arrectauund no gncuumniimHe ocywecTendeTcd ¢ NoOMOLLBbH creayrunx oue-

HOYHbIX CpeacCTB:

CobecedosaHue o 3Kk3zameHayuoHHbIM bunemam

MepeyeHb BONPOCOB K 3K3amMeHy 3 cemecTp.

15.

16.

17.
18.

19.
20.

21.
22
23.
24.
25.
26.
27.
28.

29.
30.
31.
32.
33.
34.

OcHOBHble NOHATUA (ANd. ypaBHeHWe, pelueHne aud. ypaBHeHus, obliee pelleHve, obLwni nH-
Terpan).

["feomeTpuyeckoe npeacraBneHmne ckanapHoro audg. YpaBHeHUs

OpHopoaHble ypaBHEHUS.

YpaBHeHuA ¢ pa3gensaowmMmncs nepemMeHHbIMN.

JInHenHble ypaBHEHWS.

JInHenHble HeogHopoadHble ypaBHeHUs. Popmyna Ans peweHuns 3agayun Koww.

YpaBHeHune bepHynnu.

YpaBHeHne Pukkatu.

YpaBHeHUs B NOfHbIX gudbdepeHumnanax, obwmmn nHterpan.

. Kputepuin gna ypasHeHun B NONHbIX AuddepeHumanax.

. HTerpupytonin MHOXUTESb.

. Ycnosue Jlunwwuua.

. Teopema cylecTBoBaHUA 1 eguHCTBEHHOCTM Kowwm-Junwuua.

. Teopema cyLlecTBOBaHNA U €OAUHCTBEHHOCTU pellueHns anddepeHUnansHOro ypaBHeHUs N-ro

nopsigka (6e3 gokasatenbcrea).

JInHenHble ogHopogHble anddepeHumanbHble YpaBHEHUSA N-ro nopsaka ¢ NOCTOAHHBIMU KO3dd-
duumeHTamn. MHOrouneH cumMmBorsia p U ero CBOMCTBA.

Teopema 06 obLemM peleHn IMHENHOro OAHOPOAHOro AnddepeHunanbHOro ypaBHeEHUs N-ro
nopsgka ¢ NOCTOSAHHbIMMK KodddmumMeHTaMm (Cnyyam NPoCcThiX KOPHEN).

dopmyna cmeLLeHus.

Teopema 06 obLieM peleHnn IMHENHOro OAHOPOAHOro AnddepeHunanbHOro ypaBHeEHUS N-ro
nopsgka ¢ NOCTOSAHHbIMK KoddhdmLmeHTamm (Cnyyan KpaTHbIX KopHen) (6e3 gok-Ba).

BblaeneHne BelLeCcTBEHHbIX peLleHni.

JInHenHble HeogHopoAHble AMddepeHUmanbHble YpaBHEHUS N-ro Nopsaka C MNOCTOAHHbIMU KO-
adhpurUneHTaMn 1 NPaBon YacTbio B BUAE KBA3MMHOIOYSIEHOB.

MpaBnno HaxoXaeHNss YaCcTHOroO peLleHns B Hepe3oHaHCHOM cryyae (6e3 gok-Ba).

. [paBnnNo HaxoXaeHUs YaCTHOro peLleHnst B pe30HaHCHOM criyydae (6e3 fok-Ba).

MeTtopg Bapuayuun Npon3BonbHbIX MOCTOAHHbIX.

JInHenHble guddepeHumnanbHble ypaBHEHNS N-ro nopsagka ¢ nepeMeHHbIMU KoadhduLnMeHTamu.
JInHenHo He3aBUCUMbIe cucTembl pyHkLMI. Onpeaenutens BpoHCKOro 1 ero CBOMCTBA.
dyHpameHTanbHasi cuctema peweHunin. Teopema 06 obLiem peLueHun.

Teopema 0 cyLlecTBOBaHMM (pyHOAAMEHTasIbHOW CUCTEMbI PeLLeHni.

BocctaHoBneHve gnddepeHumanbHoOro ypasHeHnsa no n3BecTHOM oyHOaMeHTanbHOW cucteme
peLleHnn.

dopmyna OcTtporpaackoro-finysmnns

lNoHWwKeHWe nopsaka NMHEMHOro O4HOPOAHOro AndddepeHuMansHOro ypaBsHEHNA N-ro nopsaka.
KpaeBas 3agava ans nuHenHoro anddepeHumnansHOro ypasHeHnst BTOporo nopsaka.

Teopema 0 BblpakeHUU peLleHna HeoaHOPOOHOW KpaeBoW 3adadun yepes yHKumio MpuHa.
CeowcTa yHKuum MpuHa.

Teopema 0 pa3peLluMMoCcT HEOQHOPOAHOM KpaeBon 3adaqun.

MepeyeHbL BONPOCOB K 3K3aMeHy 4 ceMecTp.

Nl WN =

JInHeltHas ogHopoAHas cucTema 1 ee CBOWCTBA.

JInHenHasa 3aBMCUMOCTb BEKTOPHbIX PYHKUMA. PyHOaMEHTanbHasa cMcTtema peLLeHun.
Onpegenutent BpoHckoro. ®opmyna Jinysunns.

MaTpuyHblie guddepeHumnansHblie ypaBHeHUs. CBOMCTBa hyHOAMEHTaNbHbIX MaTpuL,.
ConpsixeHHas cuctema. Teopema JlarpaHxa.

dopmyna peweHns 3agaym Kowm ang nMHEMHOro HEOAHOPOOHOMO YPaBHEHWS.
®yHKumna Kowwm n eé csonctea.

CxoQuMOoCTb MaTpUYHbIX NOCNeaoBaTeNbHOCTEN U PAOOB.



11.

12.
13.

14.
15.

16.
17.
18.

19.
20.

21.
22.

23.

24.

25.

26.
27.

28.
20.
30.
31.
32.

33.

MaTpuyHas dyHkums e™ n ee csoiicTsa.

. PeweHre nuHenHbIX OQHOPOAHBLIX CUCTEM C MOCTOSIHHbIMU KO3dhdmumeHTamn (cny4van

NPOCTbIX XapakTePUCTUYECKNX Ymcen).

PeweHne nuHeNHbIX OOHOPOAHbBIX CUCTEM C MOCTOSHHbIMK KO3 duuneHTamm (o6Lmn
cnyyan).

HaxoxaeHrue e™. OueHka HOpMbl MaTPUYHOI 3KCTIOHEHTHI.

dopmyna peleHus 3agadun Kowm nNUMHENHON HEOOQHOPOOHOW CUCTEMbI C MOCTOSIHHbIMMU
KoahpuumeHTamum.

Teopema ®noke-J1snyHosa.

MynbTunnamMkaTopbl U Ux csoucTea. [NpMBOOMMOCTb CUCTEMBI C NEPUOANYECKUMN KO-

dMUNEeHTaMN K CUCTEME C MOCTOSHHBIMKU KO3huumeHTamu.
Teopema cyLecTBOBaHUA U €UHCTBEHHOCTMW.

[NpoaoMKNMOCTb peLLEeHnN.

Teopema cyLecTBOBaHWUS U €AUHCTBEHHOCTU AN NIMHENHbIX cuctemM AvddepeHumarns-
HbIX YpaBHEHUN.
[1Be reomeTpuyeckne nHTepnpetTaumm cuctem anddepeHumnanbHbIX ypaBHEHNN.

OCHOBHbIE MOHATMA TEOPUM YCTOMYMBOCTM (YCTOMYMBOCTb, aCUMNTOTUYECKAA YCTONYM-
BOCTb, HEYCTONYMBOCTD).

YCTONYMBOCTb NIMHENHBIX CUCTEM C NMEepPeMEHHbIMU KO pUuLmMeHTamu.

Heobxoanmoe n goctatoyHoe ycroBue YyCTONYMBOCTU JIMHENHBIX CUCTEM C MOCTOSIHHbI-
MW MaTpulamin.

Heobxoanmoe n gocratoyHoe ycrnoBme acMMNTOTUYECKON YCTOMYMBOCTM NIMHENHbIX CUC-
TEM C NOCTOSIHHLIMW MaTpULLaMMU.

dasoBas NNOCKOCTb OAHOPOAHOW NIMHENHOW CUCTEMbl 2-ro nopsiaka (ysen, ceano, ¢o-
KyC, LLEHTp).

das3oBas NNOCKOCTb O4HOPOLAHOM FIMHENHOW CUCTEMBI 2-r0 MOPsiAKa BbIPOXAEHHbIE Cry-
yau.

daszoBas nnockocTb AnddepeHUnansHOro ypasHeHus 2-ro nopsaka.

dyHkuma JlanyHoBa. [pousBogHas dyHKUMKM B cuily cucTembl guddepeHumanbHbiX
YpaBHEHWI 1 ee CMbICHI.
Teopewma JlanyHoBa 06 yCTOM4MBOCTW.

Teopema JlsinyHoBa 06 acCMMNTOTUYECKOWN YCTOMUYMBOCTM.
Teopema JlsnyHoBa 0 HEYCTONYNBOCTM.
PeweHne matpuyHoro guddepeHumnansHoro ypasHeHnsa JlanyHoa (A*X+X*A= —C).

Teopema o cyliectBoBaHUM pyHKUUK J1anyHoBa ANS NUHENHbIX CUCTEM C MNOCTOSHHBIMUA
KoadhpunumeHTamum.
MccnegoBaHue Ha YCTOMYMBOCTL MO NEPBOMY NPUGIVKEHNIO.

MpuMepHbIN NepeyveHb NPaKTUYECKUX 3afaHUN

YpaBHeHUs nepBOro nopsaka:

1.

O AW

6.

Pewunts ypaBHeHne tx = t? —x? + x
PewwnTb ypasHerne ¥ + 2tx = 2te

Pewwutb ypasHerne (t3 +tx?)de+ (tZ2x +x3)dx =0
1

2
PewmnTb ypaBHeHne X + xcost =cost, x(0)=1
PelwmnTb ypaBHeHne tx + x = 2t, x(t) orpaHuyeHo npu t — 0

PelunTb ypaBHeHne tx + x = x2 Int, x(1) =

YpaBHeHuA n-ro nopsaka

1.
2.
3.

PewwnTb 3agady Kowm x"—2x'+3x =10, x(0)=1, x'(0)=3
PewuTb ypaBHeHne x + 8x'= 8t
PewnTb ypaBHeHne x + 2x +x = —2



4. Pewutb ypaBHeHne x + 10x + 25x = 4e~*t

5. PewwmTb ypaBHeHne X' — x = sint
6. Pewwutb ypasHeHne X + 4x = sint

Cucrtembl gudpchepeHumanbHbIX ypaBHEHUN

HanTtn obuwee pewieHme HEOAHOPOAHOW CUCTEMBI

1 X =x+2y
" |y =x —5sint
x =3-2y
2.17% )
p =2x—2t
3 X =x—2y+et
|y =x+4y+et
4 x =4x—5y+4t—1
' y=x—-2y+t
YcTtonumBocTb
MccnepoBaTh Ha yCTONYMBOCTD MO NEPBOMY NPUBIIKEHUIO HYNIEBOE PeLIEHNE Crieayio-
LLien CUCTeMbI
1 X =—x+ 3y +xZsiny
) =—x—4y+1—cosy?
5 X =—10x +4e¥ — 4cosy?
| y=2e"-2—y+x*
; X =7x+2siny —y*
' y'=§x2—3}f—|—e*’f—l
4 1x'=—§x—|—$sin2y—x3y
y =—y—2x+x*—y’

OniucaHue mexHonoauu nposedeHus 3K3amMmeHa

Kaxxabli KOHTPOSTbHO-U3MEPUTENBHBI MaTepuan cCoCTOUT 13 AByX 61okoB. [epBbI N3 HUX COAEPXKUT
TeopeTuyeckne BONpocChkl U3 nepeyvHs BOMNPOCOB K MPOMEXYTOYHOM aTTecTaumm, BTOPOU —
npakTUyeckoe 3afaHne U3 nepeydHs NpPakTUYecKnx 3agaHun.

B cnyyae ycnelHoro npoxoxaeHnsi oby4aroLLMMCcsi BCEX TEKYLLMX aTTecTauuin, oH ocBoboxaaeTcs
OT MpaKTUYeCcKoro 3aaaHusa BToporo Groka.

MpomexyToyHasa aTTecTtauus NpoBOAUTCSH OOHOBPEMEHHO BO Bcel yyebHOoWM rpynne B BuOE MUChb-
MeHHon paboTbl. OrpaHndeHne no BpemeHn— 1 yac 40 muHyT. Mocne npoBepKn NMUCbMEHHbLIX paboT
(0BbI4HO Yepes 2 Yaca), B 3apaHee OroBOPEHHOE BpeMS AHS 3K3aMeHa CTyAEeHTbl NpurnawiatTcs Ha or-
nawleHve pesynbTaToB, Noka3 paboT u yTouHeHud. C Temu cTygeHTamu, Yok paboTtbl TpebytoT 4ononHu-
TenbHOro o6CyXaeHus, NPOBOAUTCS AononHuTenbHaa 6ecega nNo matepwanam GuneTta n nporpamme
Kypca.



TpebosaHus K 8binonHeHur 3adaHud, wkarbl U Kpumepuu oUeHU8aHuUs

Kputepun oueHmBaHua: [Inga oueHMBaHWS pes3ynbTaToB paboTbl mcnonb3yetca 4-6annbHas
lwana: «OT/IMYHOY, «XOPOLLO», «yAOBMETBOPUTENLHOY», «HEYAOBNETBOPUTENBHOY. COOTHOLLEHNE NOKa-
3aTenen, KpUTEPUEB U LLKASbl OLLEHMBAHNS pe3ynbTaTtoB 0byveHus.

Tpe6oeaHu,q K 8bIrnonHeHuUto 3adaHud, wkarsbl u Kpumepuu ouyeHusaHus

KpuTepuu oueHmBaHuA: [1na oueHWBaHUS pe3ynbTaToB paboTbl ucnonbdyetcs 4-6annbHas
Llana: «OTMUYHOY», «XOPOLLO», «y[OBNETBOPUTENBHO», «HEeYOOoBMNeTBOpUTENbHOY». COOTHOLLEHME MOKa-
3atenemn, KpUTEPUEB U LLKanbl OLLEHUBAHUS pe3yribTaToB 00yYeHus.

OT1nunyHo AaHbl NpaBuiibHblE OTBETbl HA TEOPETUYECKME BOMPOCHI
N NpaBUIIbHO pelleHbl NPpakTUn4eckne 3agaHnda
Xop0|.u0 npu obLem BE€PHOM XOo4e AOoKa3aTesibCTBa MMEKTCA

owmnbkM Npu JoKkasaTenbcTBax Teopem u (unu) apud-
MeTudeckme ownbkn B 3agavax;

Y00BNeTBOPUTENBHO He NpuBeaeHbl AoKasaTeNnbCTBa TeOPeM Npu 3HaHUK
OCHOBHbIX OMpeaeneHunii u yMeHun peluaTb npakTuye-
CKvie 3adauu

HeynoeneTsopuTensHO CTyOeHT He 3HaeT OCHOBHbIX ONpeAesieHnin 1 He Bna-
JEeT HaBblkaMy peLleHunst MPaKTUYEeCcKNxX 3agay

20.3 ®oHA OLEeHOYHbIX cpeacTB C(hOPMMPOBAHHOCTM KOMMNETEHL UM CTYAEGHTOB, PeKo-
MeHAyeMbIN AN NpoBeAeHUs AMarHoCTUYeCKUxX pabor

BOI'IpOCbI C BapuaHTaMu OoTBEeTOB
1. OGmuM perieHneM HEKOTOporo AuddepeHInaaIbHOr0 ypaBHEHUs SIBISCTC (DYyHKIHS
y = ¢x?, Torjia 9acTHBIM pelIeHueM 3TOro AU PepeHIMaIbHOIO YPaBHEHH)S, YI0BIETBO-
pstrortiee HavanbHOMY yenoBuio V(1) = 3, saeisercs

a)y = 2x
0) v = cx?
B)y=Xx+¢c
r)y = 3x°
n) y = x>
OtBeT: T)

2. VKaxxuTe 4acTHOE penrenne qudpepeHnnans-Horo ypapaenus Xy = 1
a)y =In|x|+c

6)y=In |x + |

B) y =In |x]|

r)y=ce*

o)y =2In |x|
e)y=1In |x+1]|
OT1BeT: B)

3. VpaBuenune A7 — 24 + 1=0 sBusercs XapakTepuCTHYECKMM ypaBHEHUEM A PepeHI-
aIbHOTO YpaBHEHUS




a) y'—2y'+1=0,

6)y ' —2y'+y=0,

B) Yy —2y =0,

r) :}JJ’H’ _ 2}'.".' _ }_F — x

OtBeT: 0)

Bonpochbl C KpaTKUM TEKCTOBbLIM OTBETOM

1. Ilpu xakoM 3HaYeHUHW mapameTrpa n GyHKIMS ¥ = €™ (cq + €5 X) ABJISETCS OOIIUM pe-
menreM auddepeniuansHoro ypasaenus ¥ — 6y’ + 9y = 0.

Ortser: 3
OnucaHue mexHosioauu npogedeHus:

Tekylaa atrectaums NPOBOAMTCSA Ha 3aHATUN OAHOBPEMEHHO BO BCEW y4ebHON rpynne B BUAE Tec-
Ta B 9NEKTPOHHOM obpasoBaTenbHOM cpeae «ONeKTpoHHbIN yHuBepcuteT BIY». bonbluas yacTtb Bonpo-
COB NpOBEPSAETCS aBTOMATMYECKN, MPOBEPKU NpenogaBaTeneM ¢ pyvHbIM oLueHnBaHnem TpebytoT Tonb-
KO OTAEenNbHble BOMPOCHI, NpeAcTaBrieHHble B hopMe acce. OrpaHnyeHne no BpEMEHN Ha Kaxayro no-
NbITKy — 30 MUHYT

Kpumepuu u wkarnbl oueHusaHusi 3adaHuti OC:

[nsi oueHMBaHMSA BbINONHEHUSA 3a4aHWIA UCNONb3yeTcs GannbHas LWwkana:

1) 3akpbITble 3agaHus (TECTOBbIE C BapnaHTamu OTBETOB, CPEOHUIN YPOBEHb CIOXHOCTH) :
1 6ann — yka3aH BepHbIf OTBET;

0 6annoB — yka3aH HEBEPHbIA OTBET (MOTHOCTbLIO UITN YACTUYHO HEBEPHbIN).

2) OTKpbITble 3afaHNs1 (TECTOBbIE C KPATKMM TEKCTOBBIM OTBETOM, MOBLILLEHHbIN YPOBEHb
2 6anna — ykasaH BEPHbIN OTBET;

0 6annoB — yka3aH HEBEPHbIA OTBET (MOTHOCTbLIO UITN YAaCTUYHO HEBEPHbIN).



