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PABOYAS MPOrPAMMA YYEEHOW ONCLMMNIIUHBI

B51.0.11.05 O6bIKHOBeHHbIe aAnddepeHuUanbHbIe ypaBHEeHUsA

1. Kog 1 HaumeHoBaHMe HanpaBneHUs NoAroToBKU/cneunanbHOCTU:

14.03.02 AnepHble du3nka U TEXHOMOMnmn

2. Mpodunb nogroroBku/cneuymnanusaumua: Prsmnka aToOMHOroO gapa 1 Yactumy

3. Keanudmkaumusa BbinyCcKHUKa: 6akanasp
4. dopma oby4eHUs: oyHas

5. Kachegpa, oTBevarowan 3a peanmsaumio aucumnnumibl: 0803 kadeapa MaTteMaTnyeckom

DOU3NKN N MHDHOPMALIMOHHBLIX TEXHOJ10MN

6. CoctaBuTenb nporpammbli: KypuH Anekcanap ®enoposud, kaHaMaaT puanko-

MaTeMaTny4eCcKmnx Havyk, AOLIeHT

7. PekomeHpgoBaHa: Hay4yHo-meToan4eckmm coBeToM dmamnyeckoro dakynbTera,
npoTokon Ne 6 ot 27.06.2023r

8. YueOHbIN roa: 2024/2025 CemecTp: 3



9.llenu n 3apaum y4eO6HON ANCLUNIIUHDI:

uenb AVUCUMNAUHBLLE:  cOpMUpoBaTb Y CTyOEeHTOB (pyHOaMeHTanbHble OCHOBblI BecbMa
pasBeTBNéHHOro 6asoBoro kypca «[uddepeHunansHble ypaBHEHUS», MO3BOMSAKOLME BECTU
nccnegoBaHna No passiMyHbIM Hay4HbIM HanpaBieHUsM creumnanbHOCTU.
3aa4v ONCUMNANHDI:
eN3yyeHne 6a30BbIX NOHATUM Teopun anddepeHuUmnanbHbIX YpaBHEHUN;
¢ OCBOEHWNE OCHOBHbIX MPUEMOB peLUEHNs NpakTUYeCKMX 3agay No Temam ANCUUNIINHBGI;
eNpuobpeTeHne onbiTa paboTbl C MaTEMATUYECKON U CBA3aHHOM C MaTeMaTMKON Hay4YHOM n
y4yebHON nuTepaTypou;
e Pa3BUTME YETKOTO JIOrMYECKOro MbILUSIEHUS.

10. MecTo yye6HOM AncuunuHbl B cTpykType OOIT:

OucumnnuHa «dudpdbepeHumanbHble  ypaBHEHUsI»  OTHOCUTCA K MaTtemMaTuyeckoMmy WU
€CTECTBEHHOHAY4YHOMY UMKy AUCUUNAWH yd4ebHOro nnaHa M sBRASIeTCA COCTaBHOM 4acTbio
rpynnbl NnpegMeToB, 06beanHEHHbIX B Moaynb «MaTtemaTtukay. [JaHHasa ancuunnuvHa sBnseTcs
HeobXxo4MMOW ONs  OCBOEHUSI OCTaslbHbIX OUCUMMAMH  €CTECTBEHHOHAYYHOro UuUMKna u
ancumnnuH npodgeccnoHansHoro umkna OOIMT n oTHocuTca K rpynne oba3atenbHbIX AUCUUNINH
OTpacnn HaykM U Hay4yHOM chneumnanbHocTn obpasoBaTesibHon KomnoHeHTbl OOl (B
cooTBeTCTBUM C DepepanbHbiMU rocygapcTBeHHbIMU TpeboBaHusamu (PIT)). CogepxaHue
ANCLUMNIIMHBI 6a3npyeTcs Ha 3HaHMAX, NPUOBPETEHHbIX B Kypcax MaTeMaTMYeCcKoro aHanmsa u
NMHEeNnHon anrebpsbl.

11. MnaHupyemMble pe3ynbTaTbl OOy4YeHUsi MO AUcCUUNNMHe/MOAyNio (3HAHUA, YMEeHus,
HaBblKK), COOTHECEHHbIe C NNaHUpPyeMbIMU pe3yribTaTaMU OCBOeHUs o6pa3oBaTesibHOM
nporpaMmmbl (KOMNETEHUMSAMU BbiNYCKHUKOB):

Kog HassaHue Kog(bl) WHankaTtop(bl) lMnaHnpyemble pesynbTaThbl
KOMNeTeHummn oby4yeHus
Or1K- | CnocobeH Orl1K-1.1 | Bnageet 3HaHuaAMHK 3HaeT gnddepeHumnarnbHble
1 NPUMEHATb dyHAaMeHTanNbHbIX ypaBHEHUS, KOTOpPbIE
6asoBble pasgenos MaTeMaTUKu. Ncnonb3ylTca Ang
3HaHUA B NMOCTPOEHNS Mogenen u
obnactu KOHCTPYMpPOBaHWS anropMTMoB
dunanko- peLLeHns NpaKTUYEeCKNX 3agau.
MaTeMaTnyecku
X 1 (nnm) OlK-1.2 | Co3paeT v npumeHsieT YMeeT NpuMeHsTb
€CTECTBEHHbIX MaTemaTudeckne Mogenu | anddepeHumanbHble Ans
Hayk B ccpepe B CBOEM NpaKkTU4eCcKon peLLeHns NpakTUYEeCKnx 3agau.
cBoen [EeATeNbHOCTY.
npodeccmnoHan
bHOW
AEATEeNbHOCTU
OlK-1.3 | YmeeT oueHuBaTb BnageTtb HaBblkamMmu
rpaHnLbl NPUMEHMMOCTU | KBanMULMpPOBaHHOroO Bbibopa
NCNOoNb3yeMbIX n agantaumm
MaTeMaTU4YeCKnx anddepeHumanbHbIX
MoJenen npu peLeHnn ypaBHEHU ONA peLleHna
TUMOBbIX NpakTU4YeCcKnx 3agau.
npodeccnoHanbHbIX
3agav.




12. O6bemM agncuunnuHbl B 3a4eTHbIX eauHuuax/yac. — 3/108.

Popma NPOMEXYTOYHON aTTecTaLmm - 3K3ameH

13. TpyaoemkocTb No BuAam y4ebHon paboTbl

TpyaoéMKOCTb
Bua y4ebHom paboThl Bcero o cemecTpam
3 cemecTp
AyONTOPHbIE 3aHATUS 50 50
nekumm 34 34
B TOM
. npakTnyeckune 16 16
yucne:
nabopartopHbie 0 0
CamocTosaTenbHasa paboTa 22 22
B TOM ymncne: Kypcosas paborta 0 0
(NpoekKT)
dopma NPOMEXYTOYHOW aTTeCTalnn 36 36
UToro: 108 108

13.1. CopepxaHne AUCLUUNIIUHDI:
n/n Peanunsauus
pasgena
HanmeHoBaH ANCLMNITHDI
ne pasgena CopepxaHue pasgena guCcuUMninHbl C MOMOLLbIO
ANCLMNITHBI OHNamnH-
Kypca, QYMK
*
1. NNekuunn
1.1 | BBegeHne B | 3agava Kowwn onst ypaBHeHus nepsoro nopsigka. Obuiee
npegmer. pelleHne, obLmi nHTerpan. YpaBHeHus C
WUcTopus. pasgenspowmMmMmncs nepeMeHHbIMK. YpaBHEHMUS, KOTOpbIe
OCHOBHble CBOLATCS K ypaBHEHUSIM C pa3gensoLwmnmMmcs
MOHATUS. nepemeHHbIMn. JInHenHoe ypaBHeHne. MeToq Bapmaumm
YpaBHeHus NPon3BOSIbHON NocTosiHHOM (MeTop JlarpaHxa). YpaBHeHne
nepBoro BepHynnu, ypaBHeHne Pukkatu. YpaBHeHME B NOMHbIX
nopsiaka. anddepeHumnanax. PewleHne ¢ NOMOLLbI NHTErPUpYHoLLLEro
MHOXUTENS. VIHTErpmpyowmin MHOXUTENb ANA IMHENHOTO
ypaBHeHus. TeopemMa CyLecTBOBaHUS U e4UHCTBEHHOCTU
peLLeHnsa ypaBHEHNS NEPBOro NOPsiAKa, pa3peLLeHHOoro
OTHOCUTENbHO NpoundsogHon. Ocobble TOYKM, OCOBLIE
peweHuns. Buabl ocobbix Tovek (y3en, ceano, UeHTp,
dokyc). MeTtog nocnegoBaTenbHbIX NPUBIIVKEHNNA.
YpaBHeHWs1, HepaspeLLeHHble OTHOCUTENbHO NMPON3BOAHOWN.
YpaBHeHue Jlarpanxa, ypaBsHeHne Knepo. Obwmin metoa
WMHTErpnpoBaHusl. Teopema CyLeCTBOBaHMUS U
€0VMHCTBEHHOCTU peLleHus.
1.2 | YpaBHeHuUs 3agayva Kowwu gnga ypaBHeHus n-ro nopsiaka. MNoHuxkeHne
n-ro nopsigka. JlnHenHble ypaBHeHUs n-ro nopsgka. Obwme
nopsaka. ceovicTga. NpuHuun cynepnosvumun. JIMHENHO 3aBUCUMbIE U
JInHenHble NMMHENHO He3aBUCUMble peleHus. OnpegenvTtens




ypaBHEHMS.

BpoHckoro. [1Be TeopeMbl 0 IMHENHOW 3aBUCUMOCTH
peLleHnn IMHENHOTO O4HOPOAHOIO YpaBHEHNS.
AnbTepHaTuBa. dyHOameHTanbHas cuctemMa peLleHun.
Teopema o0 CTpyKType obLLero peleHnsa MIMHeNHOro

O HOPOAHOro ypaBHeHUA. Teopema o CTpykType obLuero
peLleHns SIMHENHOrO HEOQHOPOAHOMO YPaBHEHUS.
JInHenHble ypaBHEHUA N-ro nopsagka ¢ NOCTOSAHHbLIMU
KoadppumumeHTamm. OQHOPOOHbIE YPaBHEHUS.
XapakTtepuctudeckoe ypaBHeHue. Cnyyan npocTblX,
KOMMJTEKCHO-CONPSXKEHHbIX, KPATHbLIX KOPHEN
XapaKTepUCTMYECKOro ypaBHeHus. HeogHopoaHble
ypaBHeHus. CneunarnbHasa npaBas YacTtb. Pe3oHaHc. MeTog
Bapvaumm nNpomn3BoSbHbIX MOCTOSIHHLIX (MeTop, JlarpaHxa)
A58 IMHENHOIO YpaBHEHWs1 BTOPOro nopsiaka.

1.3

Cucrembl
TIMHENHbIX
ypaBHEHUN.

MpuHuun cynepnosunuumn. Onpegenuntens BpoHckoro.
AnbTepHaTuBa. TeopeMbl O CTPYKTYpe obLiero peLleHus
OAHOPOOHOM M HeoaHOpOoAHOM cucTeM. CUCTEMbI NIMHENHbBIX
YpaBHEHUN C MOCTOSAHHBLIMU KO3 pnuneHTamu.
OpHopoaHble cuctembl. Criydam NPOCTbIX U KpaTHbIX KOPHEN
XapaKkTepucTu4ecKoro ypaBHeHusl. HeogHOpoaHbIe CUCTEMBI
CO creyunanbHON NpaBon YacTblo.

1.4

YcTtonumsocT
b peLleHunm
AvbdepeHL
nanbHbIX
ypaBHEHU ©
cuUcTeM.

[MOHATUA YCTONYMBOrO U HEYCTOMYMBOTO PELLEHUN.
OnpepgeneHne yctonumocTu no JlanyHosy. Onpegenexne
acuMnNToTMYeckon yctonymeoctn. CeBedeHne nccrnenoBaHuns
Ha YyCTOMYMBOCTb NPOU3BOSIBHOIO peLleHunst K
nccnegoBaHmio Ha YCTOMYMBOCTb TPUBMASIBHOIO pPeLLEHNS.
OnpepneneHve yCTONYMBOCTU TPMBUASIBHOIO PELLEHUS.
das3oBoe npocTpaHcTBO. DaszoBas TpaekTopus. Pa3oBbIn
nopTpeT. N3o6paxatowasn Todka. Touka nokoda. dasosble
nepemeHHble 4ns ypaBHEHMSA BTOporo nopsigka. ®asosas
NAOCKOCTb NIMHENHOrO ocumnnnaTopa. Buabl TOYKM NOKOS
(y3en, cegno, ueHTp, dokyc). OnpegeneHne yCTom4nBocTu
TPUBMANBHOIO PeLUEHNs CUCTEMbI JIMHENHbIX YPaBHEHU C
NOCTOSIHHbIMU KO3dhduumeHTamun. Metoq pyHKLMM
JlanyHoBa. MccnengoBaHne Ha yCTOMYMBOCTL MO NEPBOMY
(nHerHoMmy) npubnumxenunto. Metopa BaH aep lMNons.
MepemeHHble BaH aep lNons. PasgeneHne aBmxeHui.
YpaBHeHue BaH aep Monsa. CtaumoHapHble pexnmbl
konebaHun. Nx yctonumsocTsb. MNMpeaenbHbin umkn. MNoHatne
006 acMMNTOTUYECKNX METOOAX.

2. [pakTn4yeckume 3aHATUA

2.1

BeseneHune B
npegmer.
WcTopus.
OcHoBHble
MOHATUA.
YpaBHeHus
nepBoro
nopsgka.

3apava Kowwn gns ypaBHeHus nepsoro nopsaka. Obuiee
pelleHne, obLmi nHTerpan. YpaBHeHus
pasgensrowmMmMmncs nepeMeHHbIMK. YpaBHEHMUS, KOTOpbIe
CBOLATCS K ypaBHEHUSIM C pa3gensowmnmMmcs
nepemeHHbIMn. JInHenHoe ypaBHeHne. MeToq Bapmnaumm
NPon3BOSIbHON NocTosiHHOM (MeTop JlarpaHxa). YpaBHeHMe
BepHynnu, ypaBHeHne Pukkatu. YpaBHeHME B NOMHbIX
anddpepeHumnanax. PelleHne ¢ NOMOLLbK NHTErPUpPYHOLLLEro
MHOXUTENS. VIHTErpmpyowmin MHOXUTENb ANA IMHENHOTO
ypaBHeHus. TeopemMa CyLecTBOBaHUS U e4UHCTBEHHOCTU
peLLeHnsa ypaBHEHNS NEPBOro NOPsiAKa, pa3peLLeHHOoro
OTHOCUTENbLHO NpoundsogHon. Ocobble TOYKM, OCOBLIE




peweHuns. Buabl ocobbix Touek (y3en, ceano, UeHTp,
dokyc). MeTtoq nocnegoBaTenbHbIX NPUBITVKEHNNA.
YpaBHeHUs1, Hepa3peLLEeHHbIE OTHOCUTESTbHO NMPOU3BOAHOMN.
YpaBHeHue Jlarpanxa, ypasHeHne Knepo. Obwmin metoa
WNHTErpPUPOBaHUS.

2.2 | YpaBHeHus 3apayva Kowwu anga ypasHeHust n-ro nopsiaka. Metoq
n-ro NMOHWXeHNs nopsgka. JINHenHble ypaBHEHNS N-ro NopsiaKa.
nopsaaka. O6wwe ceoucTtia. MNMpuHUun cynepnosnumun. JInHenHo
JInHenHble 3aBUCUMbIE U NIMHENHO HE3aBUCHUMbIE peLleHus.
ypaBHeHunda. | Onpegenutens BpoHckoro. [1Be TeopeMbl O IMHENHOM
3aBUCMMOCTU PELLUEHUN NIMHEMHOIO OAHOPOLHOrO
ypaBHeHus. AnbTepHatmea. dyHOameHTanbHasi cuctema
peweHnin. Teopema o CTPYKType obLLero peLueHns
NMHENHOro OAHOPOAHOrO YpaBHeEHUA. Teopema O CTPYKType
obLero peLleHns IMHENHOrO HEOAHOPOAHOrO YypaBHEHMS.
JInHenHble ypaBHEHUS N-ro nopsigka ¢ NOCTOSAHHbIMU
KoappuumeHTamn. Xapakrepmctmyeckoe ypaBHeHMeE.
Crniydam npocTbIX U KpaTHbIX KOpHen. Criyyan KOMMNIeKCcHOo-
COMNPSKEHHbIX KOpHEW. HeogHOpoaHbIE YpaBHEHUS CO
cneumanbHOW npaBon YacTbto. Pe3oHaHc. JIMHENHbIN
ocumnnatop. Metoa Bapuaumm NPON3BOSbHbLIX MOCTOSAHHbBIX
A58 IMHENHOTO YpaBHEHUs1 BTOPOro nopsiaka.
2.3 | Cucrtembl MpuHuun cynepnoauumn. Onpeaenutens BpoHckoro.
NNHENHBIX AnbTepHaTuBa. TeopeMbl O CTPYKTYpe obLiero peLleHus
ypaBHEHUN. OAHOPOOHOM M HeoaHOpPOAHOM cucTeM. CUCTEMbI NMIMHENHbIX
YpaBHEHUN C MOCTOSAHHBLIMU KO3 pUuneHTamu.
OpHopoaHble cuctembl. Criydam NPOCTbIX U KpaTHbIX KOPHEN
XapaKkTepucTu4ecKoro ypaBHeHusl. HeogHOpoaHbIe CUCTEMBI
CO creyunanbHON NpaBon YacTblo.
2.4 | YctonumsocT | OnpegeneHne yCToM4nMBOCTU TPMBUANBHOIO peLLeHns
b CUCTEMBbI NIMHENHBIX YPaBHEHUI C MOCTOAHHbLIMU
KoadpdpumumeHTamu. ccnegosaHue Ha YCTOMYMBOCTL MO
nepBomMy (IMHENHOMY) NPUBITVKEHNIO.
13.2. Tembl (pa3aenbl) AUCUUNIIUHBLI U BUAbI 3aHATUK:
Buabl 3aHsATMI (YacoB)
Ne HanmeHoBaHue TeMmsbl CamocTosite
Mpaktny | JlabopaTto
n/n (paspena) ancunnnuHel | Nekuun nbHasi Bcero
eckue PHblE
paboTa
1.1 | BBegeHue B npeamer.
NcTtopusa. OCHOBHbIe 10 6 6 29
NOHATUA. YpaBHEHNA
nepBoro nopsgka.
1.2 YpaBIjeHvlﬂ Nn-ro nopsigka. 10 6 6 29
JInHeNHbIe ypaBHEHUS.
1.3 | CuctemMbl NMNHENHBIX 10
ypaBHEHNN.
1.4 | YCTONYNBOCTb peLUEHNN. 2 12
1.5 | MeTtog BaH gep lNons. 4 - 2 6
Wtoro: 34 16 22 72




14. MeToan4yeckue ykasaH1MAa Ans ooy4aroLWmxcsa no 0OCBOEHUIO AUCLUMNIIUHDI

Mpwn n3yyeHnn ancunniMHbl PEKOMEHOYETCA UCNONb30BaTh CrieayloLimne cpeacTaa:

- PEKOMEHAYEMYIO OCHOBHYIO U JONONHUTENBHYIO NUTEpaTypy;

- METOAMYECKME YKa3aHMsa 1 nocobus;

- ANEKTPOHHbIE BEPCUM YH4EOHUKOB 1 METOANYECKMX YKa3aHWU ANS BbINOSTHEHNSA NPAKTUYECKNX
pabor.

dopma opraHusalmm camocToAaTeNbHOM paboThbl: NOArOTOBKA K ayAUTOPHbIM 3aHATUSM;
BbINOSIHEHME JOMALLHMX 3a4aHWUIA; BbIMOSTHEHNE KOHTPOMbHbLIX paboT.

Mpn ncnonb3oBaHUN ANCTAHLMOHHBIX 06pa3oBaTeNbHbIX TEXHOMOMMI U 3NEKTPOHHOTO
0by4eHuMs BbINOMHATL BCE yYKa3aHMs npenogasaTternen, BOBpeMs nogkntoyaTbes K online
3aHATUAM, OTBETCTBEHHO NOAXOANTL K 3aaHNAM OS5 CAMOCTOATENBHOM paboThl.

15. lNepeyeHb OCHOBHOW W [OMNONHUTENbLHOW nUTepaTypbl, PECypCOB MWHTEPHET,
Heob6XoAUMbIX ANl OCBOEHUSI AUCLUNIIUHbI

a) OCHOBHas nutepaTypa:

Ne n/n NcTouHMK

JintemH O.B. O6bIkHOBEHHbIE AN depeHLmanbHble ypaBHEHUS: y4ebHoe nocobue /
JntemH O.6., Menewko C.B., MamaeB N.N. — Mockea: Ctaspononbckun 'AY, 2017.
— 76 c. — Ob6bIkHOBEHHbIE AN depeHLmanbHble ypaBHEHUS [ONEKTPOHHbIN pecypc):
YyebHoe nocobue / [.b. JlnteuH, C.B. Menewko, N.X. Mamaes - CtaBponons: ATPYC
CTtaBponosnbcKoro roc. arpapHoro yH-ta, 2017. — ISBN gau_00125. —
<URL.:https://www.studentlibrary.ru/book/stavgau_00125.html>.

TBepgoxnebosa E.B. uddepeHumnanbHblie ypaBHEHNSA. YCTOMYMBOCTb PELLEHWUMN.
YpaBHeHUs1 U cUCTeMbI NepBOro nopsigka: yyedHoe nocobue / Teepgoxnebosa E.B. —
Mocksa: MUCunC, 2020. — 165 c. — [QuddepeHumanbHble ypaBHEHUS. Y CTONYNBOCTb
peLweHnn. YpaBHEHUS U CUCTEMbI MEPBOro nopsaaka [OQNeKTPoHHbIN pecypc): y4eb.
nocobwue / E.B. Teepaoxnebosa. - M.: MMCunC, 2020. — ISBN 5-907226-67-8. —
<URL.: https://www.studentlibrary.ru/book/ISBN9785907226678.html>.

0) gononHuTenbHasa nuTeparypa:

Ne n/n NcTouHMK

TuxoHoB A.H. nddepeHumnansHble ypaBHeHus: y4ebHUK / TnxoHoB A.H., BacunbeBa
A.B., CBelwHukoB A.l'. — Mockea: ®unamatnuT, 2002. — 256 c. —
OunddepeHumanbHble ypaBHEHUS [ONeKTPOHHbINM pecypc]: Y4ueb. onsa By3oB / TUXOHOB
A.H., Bacunbesa A.b., CeewHukoB A.l'. - 4-e naa., - M.: DUBMATIINT, 2002 Kypc
BbICLLEN MaTeMaTUKN U MaTemMaTuyeckom pusmnkn. Bein. 6. — ISBN 5-9221-0277-3 .—
<URL.: https://www.studentlibrary.ru/book/ISBN9785922102773.html>.

anbcronby J1.9. nddepeHunanbHble ypaBHEHUS: y4ebHUK / Dnbcronbl J1.9. ---
Mockea: Hayka, 1965. --- 424 c.

dununnos A.®. COopHKK 3agad no guddepeHumnanbHbIM YpaBHEHNAM: [y4ebHoe
3 nocobue] / A.®. dununnos. — N3g. 4-e .— M.: Jlnbpokom: URSS, 2011 .— 235, [2] c. :
un., Tabn. — (Knaccmnyecknn y4ebHuk MIyY) .— ISBN 978-5-397-01632-2.

16. NMepeyeHb y4e6GHO-MeTOANYECKOrO 06GecneyeHUs Ans CaMOCTOATENbHON PaboThl

Ne n/n NcTouHUK

1 Buabl Toukn nokos: y4ebHo-meToandeckoe nocobue / coct. E.I'. BenombiTuesa, [.J1.
Hopodees, C.B. Endumos, ' A. KypuHa, E.B. TyneHko, A.®. KypuH. — BopoHex:



https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=2646&TERM=Литвин, Д.Б.%5B1,1004,4,101%5D&LANG=rus
https://www.studentlibrary.ru/book/stavgau_00125.html
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=2646&TERM=Твердохлебова, Е.В.%5B1,1004,4,101%5D&LANG=rus
https://www.studentlibrary.ru/book/ISBN9785907226678.html
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=2646&TERM=Тихонов, А.Н.%5B1,1004,4,101%5D&LANG=rus
https://www.studentlibrary.ru/book/ISBN9785922102773.html
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=2519&TERM=Филиппов, Алексей Федорович%5B1,1004,4,101%5D&LANG=rus

N3patenbckmn gom BI'Y, 2017. — 37 ¢. — Tupax 50. 2,3 n.n.

MeTopg BaH gep lNons. AcumntoTnyecknin Metoq ycpeaHeHus. YpasHeHnsa BaH gep
> Mong, OydduHra, MaTbe: yuebHO-MeToanyeckoe nocobue / BopoHex. roc. yH-T;
cocT.: E.l'. BenombiTueBa, E.B. TyneHko, A.®. KypuH .— BopoHex : N3gaTtensckun
gom BI'Y, 2019 .— 79 c. : un. — bubnwuorp.: c. 78.

17. Obpa3soBaTenbHble TEXHOSIOrMU, UCNONb3yeMble NpU peanusauum y4eoHomn
AUCLUMNNUHBbI, BKINOYaaA AUCTaHLUMOHHbIe o6pa3oBaTtenbHble TexHonoruu (A4O0T),
3aneKkTpoHHoe oby4yeHue (J0), cmewaHHOe oOy4eHue):

I'IpM peanun3aunn ancunniimHbl MOryT UCMNoJib30BaTbCA TEXHOJ1I0MMN 3JTEKTPOHHOIO 06y‘-IeHI/IFl 7

AVCTaHUMOHHbIE 0Opa3oBaTenbHble TeXHoNorMm Ha 6ase nopTtana edu.vsu.ru, a Takke apyrue
AOCTYNHble pecypchbl ceTu VIHTepHeT.

18. MaTepmanbHoO-TeEXHUYECKOE obecnevyeHne AUCLUNIINHDbI:

NekunoHHasa ayanTopusi, ayauTopum Ans npakTUY4ecknx 3aHaTUN.

19. OueHo4HbIe cpeacTBa ANA NPoBeAeHNA TEKYLEN N MPOMEXYTOYHON aTTecTaumum

MopsifoK OLEHKN 0CBOEHMS obyYatoLwmmMmncs y4ebHoro Matepurana onpeaensieTcs
coaepkaHneMm crneayoLwmx pasgenos ANCUMNINHGIL

HavnmeHoBaHue
Ne pasfenia Komnere | )'HAMKaTOD( OueHouYHble cpeacTea
n/n ANCUNNNUHBI HUMNA(N) ) ROCTUXEHNS P
(Moayns) KoMneTeHummn
1. | Pasgensbl 1-4 OrK-1.1 KoHTponbHble paboTbl
2. | Pasgensb 1-4 Or1K-1 OrllK-1.2 KoHTponbHble paboTbl
3. | Pasgens 1-4 Orl1K-1.3 KoHTponbHble paboTbl
[MpomexyTodHas aTTecTaums lNepeyeHb BonNpocoB
dopma KOHTpONA — 3K3aMeH lMpakTu4eckoe 3agaHve

20. TunoBble OUEHO4YHbIe CpeacTBa W MeToAMYeCKUe MaTepuanbl, onpeaensiowue
npouenypbl OLleHUBaHUA

20.1 TeKyLlMN KOHTPOJb yCNeBaeMoCTun

KoHTponb ycneBaeMocTu Mo ANCLMUMINHE OCYLLECTBASIETCSA C MOMOLLBIO CreayoLwmx
OL€HOYHbIX CpeacTB:

— KOHTPOJSIbHbIE paboThl




MNMepeyeHb 3aa4aHUM ANA KOHTPOSbHbIX padboT
KoHTponbHas paboTta Ne 1. OuddepeHumanbHblie ypaBHeHUA 1-ro nopsiaka.

3apanue 1 (10 6annos). Pewnts anddepeHumansHoe ypasHeHnme y'-y/(x+2)=x>+2x.
3apaHue 2 (15 6annos). Pewnts andpdepeHumansHoe ypasHeHme (y2+2y-x)dy=2x.
3apaHue 3 (15 6annos). Pewnts andpdepeHumansHoe ypasHeHne 3xy’+5y=(4x-5)y*.
3apgaHue 4 (20 6annos). Pewnts auddepeHumnansHoe ypasHeHme eYdx+(cos y+xeY)dy=0.
3apaHue5 (20 6annos). Pewntb gudpdepeHumanbHoe ypasHeHne y=xy’-y2.

KoHTponbHasa pa6boTta Ne 2. [ucdepeHumanbHble ypaBHeHUA n-ro nopsigka nu cuctembl
ypaBHEHUMN.

3apaHue 1 (15 6annos). Pewnts anddepeHumansHoe ypasHeHne y* + 23 +5) = 0,
3apaHue 2 (20 6annos). Pewntb cuctemy auddepeHumanbHbix ypaBHeHun x’ =x-15y, ' =2x-y.
3apganue 3 (15 6annos). Pewntb 3agauy Kown y +4y=8ctg2x; y(n/4) =5,y (n/4)=4.

3apaHue 4 (20 6annos). Pewwnts 3agady Kown y”” -y '=2e"+cosx, y(0)=y’(0)=y"(0)=0.

20.2 NMpomexyToyHaa aTTrectaums

I'Ipome>|<yT0l-|Ha;| arrectaumd no gucumniimHe ocyuwlecTBlideTCcd C NOMOLLBbHO CrieayroLmnx
OLEHOYHbIX CPpeacCTB:

cobecenoBaHue No ak3aMeHaLMOHHbIM buneTtam.

I'Iepequb BOMPOCOB K 3K3aMeHYy.

1. YpaBHeHue ¢ pasgensaiowmmmncs nepemeHHsimm. Obwumn nHterpan, obuwiee pelueHue,
YaCTHble peLleHus.

2. JlnnenHoe ypaBHeHMe nepBoro nopsgka. Metoq sapuauum npon3BosibHOM NOCTOSAHHOMN
(MTarpanxa).

3. YpaBHeHue bepHynnu.

4. YpaBHeHne Pukkatu.

5. YpaBHeHuMe B NosiHbIX anddepeHumanax. PelueHne ¢ NOMOLWbI0 MHTENPUPYHOLLENO
MHOXUTENS (CnyyYan 3aBUCUMMOCTU MHOXWUTESSI TONBbKO OT X UIN TOSMBKO OT ).

6. IHTerpupyroLwmn MHOXUTESb ANS NIMHENHOIO YpaBHEHUA.
7. 3apava Kowwm ansa ypaBHeEHMs1 NEPBOro nopsiaka.

8. Teopema 0 cyLecTBOBaHUN U eQNHCTBEHHOCTU peLLeHNs ypaBHEHUS NEPBOro Nopsiaka,
paspeLLeHHOro OTHOCUTENBHO NPOU3BOAHON.

9. Ocobble ToukK, ocobble peleHus. Buabl ocobbix ToYeK: y3en, ceano, LeHTp, Gokyc.
10. MeTopg nocnegoBaTenbHbIX NPUOAMKEHUI pPELLEHNST YPaBHEHNSA NEPBOro nopsaka.

11. YpaBHeHNSA NepBOro nopsiaka, HepaspeLleHHbleE OTHOCUTESNbHO NPOM3BOLAHOM (Cnyyau,
Korga BbIpaXkatoTcs X Unn y).

12. YpaBHeHue JlarpaHxa.

13. YpaBHeHue Knepo.

14. 3apgava Kowwn gns anddepeHumanbHOro ypaBHeHUs N-ro Nopsiaka.
15. OBwme cBONCTBA NMNHENHOIO YpaBHEHUA. [pnHUMN cynepnosnumun.



16. Onpegenutens BpoHckoro. [1Be TeopeMbl O IMHENHOW 3aBUCMMOCTU. AnbTepHaTuMBa.
dyHOamMeHTanbHas cuctemMa peLUeHui.

17. Teopema o CTpyKType 0bLlero peeHns MIMHENHOIO O4HOPOAHOIO YPaBHEHUS.
18. Teopema o CTpyKType 0bLlero peeHns NIMHENHOrO HEOAHOPOAHOIO YPaBHEHNS.

19. OgHopogHOE NMMHENHOE YpaBHEHME N-TO NopsAKa C NOCTOAHHbIMUK KO3 dmuneHTamn.
Xapaktepuctmyeckoe ypaBHeHue. Criydam NpocTbiX KOPHEN.

20. OgHopoAHOE NMHENHOE YypaBHEHME N-T0 NOPsiAKa C NOCTOSIHHBIMWU KO3 ULMEHTAMM.
Crniyyam KOMNIIEKCHO-COMNPSXKEHHbIX KOPHEN XapaKTepUCTUYECKOrO YpaBHEHMS.

21. OgHopoAHoe NIMHENHOE ypaBHEHME N-ro NopsiAka C NOCTOSIHHbIMWU KO3 ULMEHTaAMM.
Cnyyan KpaTHbIX KOPHEN XapaKTepUCTUYECKOro YpaBHEHNS.

22. HeogHopoaHoe NMHenHoe ypaBHEHME N-ro nopsiaka ¢ MOCTOAHHBIMU KOS puumeHTamu.
Cniyyan cneumansHon npaBon Yactu. Pe3oHaHC.

23. MeTog Bapunaumm NponsBosbHbIX NOCTOsIHHBIX (JlarpaHxka) onst IMHENHOro YpaBHEHUS
BTOPOro nopsigka.

24. CucTteMbl NIMHENHBIX YpaBHeHW. [MpuHumn cynepnosuumn. Onpegenutens BpoHcKoro.
CTpykTypa obuiero pelieHnss 0OaAHOPOAHOWN N HEOLHOPOOHOW CUCTEM.

25. OgHOpOAHbIE CUCTEMbI IMHENHBIX YPaBHEHWIA C MOCTOSAHHBIMU KO3hnumeHTamu.
Xapaktepuctmyeckoe ypaBHeHue. Criydam NpocTbiX, KpaTHbIX, KOMMSEKCHO-CONPSXKEHHbIX
KOPHEN XapaKTepUCTUYECKOro ypaBHEHWS.

26. HeogHopogHble CUCTEMBI NIMHENHbIX YPaBHEHUI CO crneunaribHOM NPaBoun YacTblo.
Pe3oHaHc.

27. MOHATMS YCTONYMBOIO U HEYCTOMYMBOIO peLLeHnin cuctemMbl anddrepeHLmarnbHbIX
ypaBHeHun. OnpegeneHne ycTonymMBoCTU U aCUMNTOTMYECKOM YCTOMYMBOCTM MO J1anyHoBY.

28. CBegeHne uccrieqoBaHns Ha YCTOMYMBOCTb NPOU3BOSbHOIO PELUEHUS K UCCNEAOBAHMIO
Ha YCTOMYMBOCTb NPOU3BOSTbHOIO PELLEHUS.

29. ®a3oBoe NPOCTpaHCTBO, ha3oBas TpaeKkTopusi, has3oBbIN NOPTPET, n3obpaxatoLias
TOYKa, Touka nokosi. ®a3oBble NepeMEHHbIe AN ypaBHEHUSI BTOPOro Nopsiaka.

30. ®a3oBas NNOCKOCTb NIMHENHOrO ocuunnaTopa 6e3 3atyxaHus.
31. Buabl To4kmn nokosi. Toyka NoOKOA Tuna «yseny.

32. Bnabl ToukM nokosi. To4ka nokost Tmna «cenrnoy.

33. Buabl To4kn nokosi. ToYka NOKOA TUNa «LEHTP».

34. Bngpbl ToO4kM NoKosi. Toyka NOKOS Tvna «oKyc»

35. OnpegenexHune yCTon4nBoCTM TPMBMANbHOrO peLLIEHNa OAHOPOAHON CUCTEMbI C
NOCTOSIHHLIMWN KO3 ULUMEHTAMM MO KOPHAM XapaKTePUCTUYECKOrO YpaBHEHUS.

36. iccnepgoBaHve Ha yCTOMYMBOCTL MO NIMHENHOMY (MO NePBOMY) NPUBITMXEHMIO.
37. MeToq BaH gep lNons. NepemeHHble BaH aep Nonga. PasgeneHne aBUXEHUN.

38. YpaBHeHue BaH aep NMonsa. CTtaumoHapHbIe peXxuMbl, X YCTONYNBOCTL. NpeaenbHbin
LMK,



MepeyeHb NpakTU4YECKUX 3adau.

OnddepeHumanbHble ypaBHEHNSA U CUCTEMBI YpaBHEHWUI, 3agada Ko,

1. y’-2y'=x2-x+ex, 6. y’+y=cos x+2e* .

2. y’+2y'+5y=0, y(0)=1, y’(0)=0. 7. y'+ 4y’'+5y=0, y(0)=2, y’(0)=0.
3. y’+8y”+16y”=0. 8. y’+y’+0.25y=0.

4. X'=-3x-y, y=x-y. 9. X'=-xty, y'=x-y.

5. y'-4y'+4y=e> [x3 10. y"+y'=(e*+1)".

11. y’-y=e>+x. 16. y’+3y’=9x+e?*.

12, y'+3y+2y=0, y(0)=0, y'(0)=1.  17. y’+3y'=0, , y(0)=0, y'(0)=1.
13. 4y +4y"+y'=0. 18. y”+12y”+36y'=0.

14. X'=y, y'=x. 19. x'=-4y, y'=x-4y.

15. y”-2y'+y=e* /X2, 20. y’+y=1/cos x.

21. y'-y/(x+2)=x2+2x. 26. y'+(1-2x)y/x?=1.

22. 2(x+y*)dy=ydx. 27. (13y3-x)dy=4ydx.

23. y'+2xy=2x3y3, 28. xy’'+y=xy?.

24. (2x-1-y/x?)dx+(1/x-2y)dy=0. 29. (5xy?-x3)dx+(5x2y-y)dy=0.

25. y=2xy’-8y’. 30. y=3y-y'.

YCTON4YMBOCTL TPUBMATIBHOIO PELLEHUS CUCTEMbBI YPABHEHWUI MO NMUHENHOMY NPUBNIMKEHMIO.

X'=x-3y+x3-8xy, y'=4x+y-1+e™
X'=2x-y-sin X, y'=4x+y+cos y-e%.
X'=2.5x-y-1+(1+x)"2,  y'=4x-y+In(1+y?).
X'=-6x-y-1+x’+e* cos y, Yy'=x-3y+y2.
X'=2x+y-2+2 e*cos?y, y'=-y+In(x+1)+ev-1.

aobkrowbd=~



[ns oueHnBaHus pe3ynbTatoB O6y‘-IeHl/1$I Ha 3K3aMeHe UCNOoJ1b3yeTCA 4-6annbHasg wkana:
«OTITMYHO», «XOPOLLUO», «yOOoBNETBOPUTESIBHO», KHEYOOBJIETBOPUTETIBHOY.

KpI/ITepI/II/I OLIEHMBaHNSA KOMMNETEHL MM

YpoBEHb
cchopmMmnpoBaHHOCTH
KOMNEeTEHLUN

LLlkana oueHokK

O6yvatowmiica B NONHONM Mepe Bnageet
MOHSTMIHBLIM annapaTom U TeopeTUYEeCKUMU
OCHOBaMW AUCLMMNIINHBI, cnocobeH
UNMCTPUPOBaTb OTBET NpuMepamu, daktamu,
AAHHBIMU Hay4YHbIX MCCIefOBaHUN, NPUMEHATb
TeopeTU4ecKkne 3HaHUs NS peLleHns
NpakTU4eCcKknx 3agayvy AaHHON ANCUMMINHDI.

[NoBbILLEHHBbIN
YPOBEHb

OT1nnyHo

O6yyatowmica B NoNHOW Mepe Bnageet
NOHATUNHBLIM annapaTtoMm U TEOPETUYECKNMMU
OCHOBaMW ANCLUMNIIUHBI, cnocobeH
UNMCTPMPOBaThL OTBET NpuMepamu, hakramu,
AAHHBIMU Hay4YHbIX UCCIe40BaHUN, NPUMEHSATb
TeopeTn4ecKkne 3HaHus Ons peLueHns
NpaKkTUYEeCKNX 3agad AaHHOW ANCLMNITHDI.
HdonyckaeT owmnbKkM Npun pelueHnm aTnx 3agau.

Ba3soBhbIl ypoBeHb

XopoLwo

O6yvatowmmnca YyactTudHo Bnageet
MOHSATMIHBLIM annapaTom U TeopPeTUYECKUMU
OCHOBaMW AUCLMMNIINHBI, cnocobeH
UNMCTPUPOBAaTL OTBET NpuMepamMmu, daktamu,
AAHHBIMU Hay4YHbIX UCCIefOBaHUN, NPUMEHATb
TeopeTU4ecKkne 3HaHUs NS peLleHuns
NpakTU4ecKnx 3agay AaHHON ANCUMMANHbI.
HonyckaeT oWmnOKM Npun peLleHnmn 3aTUx 3agau.

[MoporoBbIvt ypoBEHb

Yoo BNeTBOpPUTESIbHO

OTBET Ha KOHTPOSBbHO-N3MEPUTENBbHbIN
mMartepwuarn He COOTBETCTBYET NOOLIM TpeM
(4eTblpeM) 13 NepeymncrieHHbIX NokKasaTesnemn.
Ob6yvatrowmimnca 0eMOHCTPUPYET OTPbLIBOYHbIE,
oparMeHTapHble 3HaHUS, gonyckaeT rpyboble
OLLNOKN.

HeynoBneTtBoputenb
HO




JINCT COrNACOBAHUN

PABOYASA MPOrPAMMA YYEBEHOW ANCUMMITNHDI

HanpasneHue/cneunansHocTb 14.03.02 AgepHble hmnaunka n TexHonormm

OucunnnunHa 61.0.11.05 OBblkHOBEHHbIE AN depPEHLNANBbHLIE YPABHEHUS.

Mpodunb nogrotoskn Prsmnka aTOMHOroO gapa 1 YacTul,

dopma oby4veHnsa ovHas

Y4yebHbin rog 2024/2025

OTBETCTBEHHbIN UCMOMNHUTEND

3aBeayowmi kaceagpor maTeMaTn4eCcKom /
U3MKN N NHPOPMALMOHHBIX TExHoMormn  ——#——r— T[lepecenkoB C.A. 28.06.2023

cnonHutenu

[loueHT kadbenpbl MaTemMaT4eCcKomn

PU3NKN U MHPOPMALIMOHHBIX TEXHOSTOMMI KypuH A.®. 28.06.2023
COIrNMACOBAHO
Kypatop OOI1
No HanpaeneHuto/cneymansHOCTH . 2023
nodnucs pacwugbposka nodnucu
HavanbHuk otaena obenyxumeanus 3HB . 2023
noénucs pacwughposka nodrnucu

Mporpamma pekomeHgoBaHa Hay4HO-MEeTOANYECKMM COBETOM hU3NYECKOro (PakynbTeTa,
npotokon Ne 6 ot 27.06.2023r




