MMHOBPHAYKN POCCUA
®ENEPAINBHOE NrOCYAAPCTBEHHOE BIOPKETHOE OBEPA3OBATESTbHOE YYPEXKOEHVE
BbICLUETO OBPA3OBAHUA

«BOPOHEXXCKWUN rOCYOAPCTBEHHbIA YHUBEPCUTET»
(Preoy BO «Bl'Y»)

YTBEPXOAIO

3aBenytowmm kacegpon
MaTemaTuyeckon Pusnkm
N MHOPMALIMOHHBIX TEXHOOIMIN

(.~ Mepecenkos C.A.

PABOYASA NPOrPAMMA YYEEHOU AUCLUUMITUHDI

B51.B.19 JluHeWHbIEe U HENMUHENHbIE YPaBHEeHUSA (ObU3UKU

1. Kog ¥ HauMeHOBaHMe HanpaBlieHUs1 NnoAroToBku/cneynanbLHOCTU:

14.03.02 AnepHble dr3uKa U TEXHOMOTUMN.

2. Mpodunb nogroroBku/cneunanmsauma: Prsmka aTOMHOIo 84pa N YacTuLl.

3. KBanudumkauusa (cteneHb) BbiINyCKHUKA: bakanasp
4. ®opma o6yyYeHUA: oYHas

5. Kachegpa, oTBevarowan 3a peanusaumio aucumnnuHbl: 0803 kadeapa maTemMaTu4eckomn

dU3nKM 1 NHOOPMAaLIMOHHBLIX TEXHOJIOTUN

6. CoctaButenu nporpammsbl: [epecenkoB Cepren AnekceeBuY, JOKTOP hunamko-
MaTeMaTUYeCKMX HaykK, AOLEHT, 3aBeayroLLnin kKadegpon.

7. PekomeHpgoBaHa: HMC dusnyeckoro dakynbteta, npotokon Ne 6 ot 26.06.2021r.

8. YueGHbIn rop: 2023/2024 CemecTp(bl): 6



9.Lllenu n 3apgayum y4e6HON ANCLUUNIINHDI:
Lenb ANCUMNAMHBLI — U3YyYeHNe aHaNMTUYECKMX (TOUHBIX U MPUOIMKEHHBLIX) U YNCTTEHHbIX

METOA0B PeLUEHNS NIMHENHbIX N HENTMHENHbBIX YPaBHEHWI B YACTHbIX NPOU3BOAHbIX,
BO3HMKAOLWMX B 3aa4ax COBPEMEHHOM PU3NKN, a Takke dbopMUpoBaHme nNpodreccuoHanbHbIX
KomneTeHumn B 06r1actn ypaBHEHUIA MaTEMaTUYECKON (OU3MKKL, NPEACTaBEHNIA O MECTE U
ponv maTeMaTu4eckon U3nKu B cCUCTeMe MaTeMaTUYECKUX HayK, BO3MOXHOCTEN
NCronb30BaHUS METOAOB AAaHHOW OAUCUMMNIIVHBI B TEOPUN N NPaKTUKE.

3agjauv OUCLMMNINHbI:

- (hopmynupoBka pm3myeckmx 3agad, NpUBOAALLMX K AnddepeHuUmnanbHbIM YpaBHEHNAM C
YaCTHbIMW NPOU3BOLHbLIMU;

- pa3BUTUE MaTeEMaTMYECKOrO MbILLSIEHUS, BOCNUTAHME BbICOKOW MaTeEMaTUYECKON KynbTypbl;
- (hbopmMmpoBaHME NIMYHOCTU CTYAEHTA, Pa3BUTUE €ro MHTENNEKTa, CNOCOBHOCTEN K
NOrM4YEeCKOMY U anroOpUTMUYECKOMY MbILLSIEHNIO;

- 0OCBO€EHMe 0byvyaeMbIMn MaTeMaTMYeCKUX METOAOB M OCHOB MaTteMaTn4eCcKoro
MOAEeNMPOBaHUS;

- Ha NpUMepax MaTeMaTUYeCKNX NOHATUN U MEeTOLOB NPOAEMOHCTPUPOBaTbL CTyAeHTaM
CYLIHOCTb Hay4HOro noaxoga, crneunguky MaTteMaTki 1 ee posib B NpUKNagHbIX
nccneaoBaHmnsX;

- OCHOBbI TeOpUM 0606LLEHHBIX YHKLMI U UX UCMONBb30BaHUSA AS1S1 NOCTPOEHNS
dyHOaMeHTarbHbIX peleHnn gudpgepeHunansHbIX YypaBHEHUN C YaCTHbIMU NMPOU3BOAHBIMY;
- MmeToa pyHKumMIi [NprHa peweHnsa 3agayumn Kowm ansa runepbonunyeckux, napabonmyeckmnx n
ANNUNTUYECKNX YPaBHEHUN;

- MeTo[ pasfeneHns nepeMeHHbIX peLleHns KpaesblxX 3a4ay Ans ypaBHEHUN C YaCTHBIMA
NPOM3BOAHbIMU;

- Teopus LLUTypma-JInyBMnna n oCHoBHbIe cneuumanbHble PyHKUUKM MaTeMaTU4eCcKon Punsnku;
- COBPEMEHHbIE KOMMNbIOTEPHbIE METOAbI YNCITEHHOIO peLleHns KpaeBblx 3agad AN ypaBHEHUN
C YaCTHbIMM NPOM3BOAHBIMU;

- aHanu3 HeNUHENHbIX ypaBHEHUN MaTemMaTn4ecKon Pnsnku metogaMmm aBTOMOAESIbHOro
peLleHns n pegykunen Ha KOHeYHOMEpPHbIN 6aauc.

10. MecTo yye6HOM agucumnnuHbl B cTpykType OOI:

OucumnnuHa «MeToabl MatemaTmyeckon m3nkm» OTHOCUTCA K MaTemaTtmyeckomy Lmkny OOI.
ABnssicb HEOTBbEMITEMON YacTbio NpeameTHor obnactn «MaTtemartukay», pasgen «MeTogbl
mMaTemaTuyeckon OU3NKM» CBA3aH C ApYyrumun pasgenamm marematuku. [Nostomy
npenogaBsaHue y4yebHon gucumnimHbl «MeTogbl MaTeMaTMyeckon pmsmkm» MeTOANYECKN
CBSI3aHO C npenogaBaHueM OPpYrnX MaTeMaTn4ecknx aucumnind. dyHgameHTarnbHble NOHATUA
n dpakTbl gucumninuHbl «MeToabl MaTteMaTnU4eckon PU3MKN» UCNOSb3YITCH B Kypcax
TeopeTn4eckon uankmn, Teopmum konebaHum n pacnpocTpaHeHNs BOSH, a Takke B ApYrmx
MaTtemaTuyeckmx gucumunnmHax. Takmm obpasom, kypc «MeToabl MaTemMaTUYECKON OU3NKNY
3aHMMaEeT BaXXHOEe MEeCTO B peanu3aumm BHYTPUNPEeaAMETHbIX, FIOTMYECKUX U CoaepKaTenbHO-
MeToaNYeCKnX cBA3en obpasoBartenbHom obnactn «MaremaTukay.



11. MnaHupyemble pe3ynbTaTbl 00y4eHUsi Mo AucuunnuHe/Moayno (3HaHWUA, YMEHUs,
HaBblK1), COOTHECEHHbIe C NMMaHupyeMbIMN pe3ynbTaTaMu OCBOEHUs1 obpa3oBaTesibHOMN
nporpaMmmbl (KOMMNETEHLUAMU BbINMYCKHUKOB):

Kog HasBaHue Koa(bl) WNHankaTop(bl) lMnaHnpyemble pesyrnbTaThl
KOMNeTeHunmn obyyeHus
OlK- | CnocobeH Orl1K-1.1 | Bnageet 3HaHuaMun 3HaeT OCHOBHbIE JIMHENHbIE
1 NPUMEHATb dyHAaMeHTanbHbIX N HENWHENHbIEe YpaBHEHNS
6a3oBble 3HaHUA B pas3fgenoB MaTteMaTukn. | PU3NKKU, KOTopble
obnactn usumko- ncnonb3yTca Ans
MaTemMaTUYeCKuX n NOCTPOEHNA Moaenemn n
(nnn) KOHCTpPYMpOBaHUS
€CTEeCTBEHHbIX HayK anropuTMOB peLLEHMS
B cdpepe cBoen npakTnyeckux 3agau
npodeccuoHansHon | OMNK-1.2 | Co3paeT u NpuMeHseT | YMeET NPUMEHSTb
AEeATenbHOCTU MaTemMaTtunyeckue NVHENHbIE U HESNTMHENHbIe
MOJEeN B CBOEN ypaBHeEHNA pun3nkmn ons
NpaKkTUyeCcKomn peLueHns NPaKTUYeCcKnX
OeATenbHOCTH. 3apav;
OlK-1.3 | YmeeT oueHmBaTb Bnapeet HaBblkamu

rpaHuLbl
NPUMEHNMOCTH
NCMonb3yeMblX
MaTemaTU4eCcKnx
Moaeneun npu peLeHum
TUMNOBbIX
npodeCccnoHanbHbIX
3agav.

KBannuuumpoBaHHOro
BbliOOpa 1 aganTaumnm
CYLLECTBYIOLNX NMIMHENHbIX U
HeNMHenHbIX YpaBHEHUI
PU3MKM ansa peLeHns
NpakTUYecKnx 3agau.

12. O6bem AuCUMNNIMHBbI B 3a4eTHbIX eauHuuax/yac.(s

rnnaHom) — 4/144.

dopmMa NPOMEXYTOYHOM aTTecTaLMn: 3K3aMEH.

13. Buabl yue6Houn paboThbil:

coomgemcmeuu ¢ y4ebHbIM

TpyooemMKoCTb
Mo cemecTpam
Bua yyebHon paboThbl Bcero
6 cemecTp

AyONTOpPHbIE 3aHATUS 52 52
nekumm 36 36

B TOM vncne: npakTn4eckne 16 16

nabopaTopHbie 0 0
CamocTosaTenbHaa paborta 56 56

B TOM Yuncne: KypcoBasa paborta (MpoekT) 0 0
dopma NPOMEXYTOYHOW aTTecTaunm 36 36
WNToro: 144 144




13.1. CopepkaHne ANCLMNIIUHDI:

Peanusauusa
n/n pasgena
HanmeHoBaHune ANCLUMNNNUHBI
pasgena CopepxaHue pasgena aucumnninHbl C NOMOLLbHO
ANCLUMNNNUHBI OHNawnH-
Kypca,
QYMK*
1. Jlekuunn
1.1 | BBepeHne B BeeneHuve B npeamert. [NoHATHe
npegmer. anddepeHumanbHbIX YpaBHEHU C YaCTHLIMA
Knaccudpukauyus npomn3BoaHbIMM BTOPOro nopsigka. Knaccudpukaumns
ypaBHEHUN ypaBHEHUN, NpuBeaeHNe K KaHOHUYECKOMY BUAY.
BTOPOro nopsigka
C 4YacTHbIMU
NPON3BOAHbLIMN.
KaHoHu4eckas
dopma.
1.2 | YpaBHeHus dusnyeckne 3agayu, NpMBoasLLME K ypaBHEHUAMU
rmnepbonunyeckoro | rmnepbonunyeckoro Tuna. NocrtaHoBka KpaeBbIX
TMna. 3ajad, npegerbHble crnyyaun KpaeBbiX 3a4au.
KonebaHusa 6eckoHeYHOM CTpYHbI, opmyna
Hanambepa, nonybeckoHe4yHas cTpyHa. PelueHne
KpaeBoW 3afayun B paMkax MeToaa pasgeneHus
nepemeHHbIx. MNoHATE cOBCTBEHHBIX PYHKLUIN U
COBCTBEHHbIX 3HAYEHUI, NX CBOMCTBA. PelueHne
HEOQHOPOOHOrO ypaBHEHNS napabonnyeckoro
TMna, NoHsaTMe PyHKuum MpuHa. PelweHne obuen
KpaeBown 3agayn.
1.3 | YpaBHeHus dusnyeckne 3agauun, NPUBOASLLME K YpaBHEHNAM
napabonunyeckoro | napabonunyeckoro Tuna. NocraHoBKka KpaeBbIX
TMna. 3agad, npegernbHble cnyyan Kpaesbix 3agady Metoq
pasgeneHus nepeMeHHbIX ONA ypaBHEeHU
napabonunyeckoro Tuna. HeogHopoaHble
napabonuyeckne ypaBHeHus1, pyHKuma puHa ans
ypaBHeHU napadonuyeckoro Tuna, obwias
KpaeBas 3agada. 3agada Ha 6ecKkoHeYHON NpsiMon,
dyHKumMs ['puHa ypaBHEHNA TENNONPOBOAHOCTU B
6eCKOHEYHOM NPOCTPaHCTBE.
1.4 | O606LIEHHbIE MoHaTne o6o0LeHHON hyHKUMK. [enbTa dyHKUNS
PYHKUNN N nX n ee ceouncTea. [uddepeHynanbHoe ypaBHeEHNE
CcBOMCTBA. ans pyHkummn 'pmuHa, noctpoeHne oyHKumm 'puHa ¢
NOMOLLLIO AeNnbTa PYHKUMW.
1.5 | YpaBHeHus dusnyeckne 3agauun, NPUBOLSLLME K YpaBHEHNAM
ANNUNTUYECKOro annunTuyeckoro Tuna. NoctaHoBKa KpaeBbIX 3a4au.
TMnNa. YpaBHeHue Jlannaca n lNyaccona. [NoHaTne u

CBOMCTBaA rapMOHNYeCKNX PYHKUNn. Popmyrnbl
'puHa. MNMocTpoeHune pyHkumn 'puHa ona
ANAUNTUYECKNX YpaBHEHUIN. Teopusa noTeHumana.
YpaBHeHue ['enbMmrosnbua, dopmynsl ['puHa ona
ypaBHeHua ['enbmronbua. dyHkumsa [MpuHa ons
ypaBHeHua ['enbMronbLa B OrpaHUYeHHON U
HeorpaHnyeHHon obnactn. Konebanuna kpyrnom




mMembBpaHbl, yHKUMK Beccensi n nx ceoncTea.
KonebaHusa cepuyeckoro obbema, NofiMHOMbI
JlexxaHgpa n nx cBomucTBa.

1.6 | HennHenHbie HenuvHenHble ypaBHeHUs. YpaBHeHne PumaHa u ero
ypaBHeHus peweHune. YpaBHeHue KopteBera ge Bpusa.
MaTematuyeckon | PelleHune B BUAE pacnpoCTpPaHSAOLLNXCS
dPU3MKMN. yeOVHeHHbIX BONH. COMUTOHBI.

1.7 | PasHocTHble OCHOBHbIE NOHATUSA, CETKA U CETOYHbIE PYHKLMMN.
MeToabl peweHns | PasHocTHasa annpokcumMaumnsa npon3BoaHbIX,
3agad Pa3HOCTHbIE CXEMbI 151 YyPaBHEHUN C YaCTHbIMM
MaTtemaTuyeckon | MPOU3BOAHbLIMU. Y CTONYNBOCTb PA3HOCTHOW CXEMBbI.
OU3UKN.

2. NpaKkTuyeckune 3aHATUA

1.1 | BBepeHne B BeeneHue B npeamer. [NoHATHe
npegmer. AnddepeHumanbHbIX YpaBHEHU C YaCTHLIMA
Knaccudpukauyus npon3BoaHbIMM BTOPOro nopsigka. Knaccudpukaumns
ypaBHEHUN ypaBHEHUN, NpuBeaeHNe K KaHOHUYECKOMY BUAY.
BTOPOro nopsigka
C YaCTHbIMU
NPOn3BOLHbLIMN.

KaHoHu4eckas
dopma.

1.2 | YpaBHeHus dusnyeckne 3agayu, NpMBoAsLLME K ypaBHEHUAMU
rmnepbonunyeckoro | rmnepbonunyeckoro Tuna. NocrtaHoBka KpaeBbIX
TMna. 3ajad, npegerbHble crnyyaun KpaeBbiX 3aau.

KonebaHusa 6eckoHeYHOM CTpYHbI, opmyna
Hanambepa, nonybeckoHeyHasn cTpyHa. PelueHne
KpaeBoW 3afayun B paMkax MeToaa pasgeneHus
nepemeHHbIx. MNoHATE cOBCTBEHHBLIX YHKLNIN U
COBCTBEHHbIX 3HAYEHUI, NX CBOMCTBA. PelueHne
HEeOQHOPOOHOrO ypaBHEHNS napabonnyeckoro
TMna, NoHsaTMe pyHKuum NpuHa. PelweHne obuen
KpaeBoun 3agayn.

1.3 | YpaBHeHus dusnyeckne 3agauun, NpUBOASLLME K YpaBHEHNAM
napabonunyeckoro | napabonuyeckoro Tuna. NocraHoBka KpaeBbIX
TMna. 3agad, npegernbHble cnyyan Kpaesbix 3agaydy Metoq

pasgeneHus nepeMeHHbIX ONA ypaBHeHU
napabonunyeckoro Tuna. HeogHopoaHble
napabonuyeckne ypaBHeHus1, pyHKuma NpuHa ans
ypaBHeHUn napabonuyeckoro Tuna, odas
KpaeBas 3agada. 3agada Ha 6ecKkoHeYHON NpsiMon,
dyHKuMs ['puHa ypaBHEHNA TENNONPOBOAHOCTU B
6eCKOHEYHOM NPOCTPaHCTBE.

1.4 | O606LEHHbIE MoHaTne 06o0LeHHON hyHKUMK. [enbTa dyHKUNS
PYHKUNN N nX n ee ceouncTea. [uddepeHuynanbHoe ypaBHeEHNE
cBOMCTBA. ans pyHkummn 'pmuHa, noctpoeHne oyHKummn 'puHa ¢

NOMOLLLIO AeNnbTa PYHKUMW.

1.5 | YpaBHeHus dusnyeckne 3agauu, npusoasLME K ypaBHEHNAM
ANANNTUYECKOTO annMNTM4Yeckoro Tuna. lNocrtaHoBka KpaesbIX 3agav.
TMna. YpaBHeHue Jlannaca u NyaccoHa. NoHaTue u

CBOWCTBaA rapMOHNYECKNX YHKUMA. Popmyrbl
"pmHa. MNocTtpoeHne yHkuum NpuHa ans
AMNUNTUYECKUX YpaBHEHUN. Teopus noTeHumana.




YpaBHeHue ["'enbmMronbLa, oopmynsl 'puHa ons
ypaBHeHusa 'enbmronbua. PyHkums MpuHa gns
ypaBHeHua ['enbmronbLa B OrpaHUYeHHON U
HeorpaHunyeHHoun obnactn. KonebaHusa kpyrnowm
mMembBpaHbl, yHKUMK Beccens n nx ceoncTea.
KonebaHusa cepuyeckoro obbema, NofiMHOMbI
JlexxaHgpa n nx cBomucTBa.

1.6 | HennHenHbie HenvHenHble ypaBHeHUs. YpaBHeHne PumaHa u ero
ypaBHeHuA peweHue. YpaBHeHue KopteBera ge Bpusa.
MaTematuyeckon | PelleHune B BUAE pacnpoCTPaHSAIOLLNXCS
dPU3MKMN. yeOVHeHHbIX BONH. COMUTOHBI.
1.7 | PasHocTHblE OCHOBHbIE NOHATUSA, CETKA U CETOYHbIE PYHKLMMN.
MeToabl pewenust | PasHocTHada annpokcuMauuns npon3BoaHbIX,
3agad Pa3HOCTHbIE CXEMbI 151 YyPaBHEHUN C YaCTHbIMM
MaTtemaTuyeckon | MPOU3BOAHbLIMU. Y CTONYNBOCTb PA3HOCTHOW CXEMBbI.
OU3UKN.
13.2. Tembl (pasgenbl) AUCLUNIIUHBLI U BUAbI 3aHATUN:
Buabl 3aHsaTMI (YacoB)
HanmeHoBaHme Tembl ~
Ne CamocTtosTe
/n (pasgena) Texumm MpakTnye | JlabopaTt NbHas Bcero
ANCLUUNNNHBI ckne OpHble
paboTa
BeeneHue B npegmer.
Knaccudumkauus
1 ypaBHEHUIN BTOPOro 5 > 0 8 15
nopsigka ¢ YaCTHbIMK
NPOM3BOAHbLIMM.
KaHoHn4eckas coopma.
YpaBHeHud
2 | runepbonuyeckoro 5 2 0 8 15
TMna.
YpaBHeHust
3 | napabonunyeckoro 5 2 0 8 15
TMna.
O0600LLEeHHbIEe
4 | pyHKUMM 1 nX 5 2 0 8 15
CBOWUCTBA.
5 YpaBHeHus 5 > 0 8 15
ANNMNTUYECKOro TUNa.
HennHenHble
g  yPaBHeHMA -~ 5 3 0 8 16
MaTeMaTU4eckom
OU3UKN.
PasHoCcTHble MeTOAbI
7 | pelweHus sanaq 6 3 0 8 17
MaTeMaTU4eckom
OU3NKN.
UToro: 36 16 0 56 108




14. MeToaun4yeckme ykaszaHus ans oby4arolmxcs No 0OCBOGHUIO AUCLIUNTIUHbI

Mpwn n3yyeHnn ancunnnHbLl PEKOMEHAYETCS UCMONb30BaTh CrieayloLlne cpeacTaa:

- PEKOMEHOYEMYH0 OCHOBHYIO M AOMNONHUTENbHYI0 NUTEPATYPY;

- METOAMYECKME YKa3aHus U nocobus;

- KOHTPOJIbHbIE 3a4aHNs AN 3aKpenneHns TEoOpeTMYecKkoro maTepuana;

- ANEKTPOHHbIE BEPCUM YH4EOHNKOB 1 METOAMYECKMX YKa3aHWUA ANs BbIMNOSTHEHNST NPAKTUYECKNX
pabor.

dopma opraHm3aumm camoCToSATENbHOM paboThl: MOArOTOBKA K ayAUTOPHBIM 3aHATUSIM;
BbINOSTHEHNE OOMALLHUX 3a[aHWIA; BbINOSIHEHWE KOHTPOIbHbLIX paborT.

15. lNepeyeHb OCHOBHOMW WU [OMNOJSIHUTENbLHOW nUTepaTypbl, PECYpPCOB MWHTEpPHET,
Heob6XoAUMbIX ANsi OCBOEHUSI AUCLMNIIUHbBI:

a) OCHOBHasi nuTepaTtypa:

Ne n/n NcTouHUK

OwmenbyeHko A.B. MeToabl nHTerpanbHbix NpeobpasoBaHuii B 3agadax
MaTemaTuyeckon gusmkm / A.B. OmenbyeHko. — Mockea: MUHMO, 2010. — 182c.
(BBC «YHuBepcuteTckasa bubnunoteka online»
http://biblioclub.ru/index.php?page=book&id=63290)

Bepxouukun B.M. HYncneHHble metoabl MaTemaTtmnyeckon omsnkmn / B.M.
Bepx6buukunn.— Mocksa: Oupekt-Meauna, 2013. — 212c. (3BC «YHuBepcuteTckas
onbnunoTteka online»

http://biblioclub.ru/index.php?page=book&id=214562)

"optoHOB A.®. YpaBHeHUss MaTeMaTu4eckon nanku B npumepax u 3agadax. 2 /
A.®. IoptoHoB.— Mocksa: MUOU, 2008. — 528c. (3BC «YHuBepcuteTckas
6ubnuoTteka online»

http://biblioclub.ru/index.php?page=book&id=231600)

Cabutos K.b. YpaBHeHua matemaTtnyeckon usmkn: y4ebHuk. — M: duamatnur,
4 2013. — 352 c. (OBC «YHuepcuteTckaa bubnmoteka online»
http://e.lanbook.com/books/element.php?pl1_id=59660)

6) gononHuTenbHas nuTepartypa:

Ne n/n MNCcTOYHUK
KopuwyHoB KO.C. YpaBHeHust maTemaTtudeckon cunauku / K0.C. KopuyHos; OanHuoB
1 C. . — 2-e u3g., ucnp. n gon. — Mocksa: Poccumnckmim yHmBepcuTeT Apyxobl

Hapogos, 2011.— 86c.

Kygpsiwos H.A. MeToabl HennHenHoW MmaTemMaTtuyeckon pusnkm / H.A.
Kyapsiwos.— Mocksa: MU®U, 2008.— 352c.

ByTtko A.A. OnemeHTbl PYHKUMOHANBLHOIO aHanmM3a n MeTodbl MaTemMaTU4eCKon
3 dusmkn. 1/ A.A. bytko.— Mocksa: N3gaTtenscteo MI'TY um. H.3. baymaHa,
2011.— 68c.

B) MHPOPMALMOHHbIE 3NEKTPOHHO-00pa3oBaTenbHble pecypchbl (0duumanbHble pecypchbl
NHTEpPHET)™:

Ne n/n Pecypc

1 www.lib.vsu.ru — 3HB BI'Y




2 http://e.lanbook.com/ - 3BC «JlaHb»

3 http://www.book.ru/ - 36C «Book.ru»

*

Brauane ykasbiBatotcd OBC, ¢ koTopbiMn umetoTcs goroBopa Yy BIY, 3arem OTKpbITble 3MNEKTPOHHO-
obpasoBaTtenbHble pecypchl

16. MNepeyeHb y4yeOHO-MeTOAMYECKOrOo obecrnevyeHUs ANs CaMOCTOATENIbHOW paboTbl
(y4ebHo-mMemoduyeckue pekoMmeHdayuu, rocobusi, 3adaqyHuKku, MemodoudyecKue yKa3aHusi MO 8bIMOMTHeHUIO
rnpakmu4eckux (KOHmMposbHbIx) pabom u dp.)

17. UHdpopmaLUnOHHbIEe TeXHONOrMn, UCNonb3yemMble ANA peanusauum yyeoHon
ANCLUUNIINHBI, BKIOYasa nporpaMMHoe obecnevyeHne m nHhopmaLMOHHO-CNpPaBOYHbIe
cucteMbl (Npy Heo6xoaAMMOCTH)

18. MaTepnanbHoO-TeXHU4YeCKoe obecneyeHne AUCLUUNIINHDI:
(npu ucnonb3o8aHuu nabopamopHo2o 06opydosaHUs yKa3dbieamb MOMHbIU epeyveHsb, rnpu 60bWoM Konudecmee
0bopydosaHusi MOXHO 8biIHecmu OaHHbIU pa3der 8 nNpuroxeHue K paboyel npozpamme)

JlekumoHHasa aygutopums.

19. ®OoHA OLEHOYHbIX CPEeaAcTB:

HanmeHoBaHune
Ne pasnena WNHankaTop(bl)
KomneTeHuusA(M) | OOCTMXKEHMUS OueHouHble cpefcTBa
n/n ONCUMNITNHbI KOMMETEHLN
(mopyns)
1. | Pasgenbl 1-7 OrlK-1.1 KoHTponbHbie paboThl
2. | Pasgenbl 1-7 OrlK-1 OrK-1.2 KoHTponbHble paboTbl
2. | Pasgenbl 1-7 OrliK-1.3 KoHTponbHble paboTbl
[MpomexyToyHas aTtTecTaums lMepeyeHb BONPOCOB
dopMa KOHTPONA — 9K3aMeEH, 3a4eT [MpakTnyeckoe 3agaHue

20. TunoBble OUEHO4YHble CcpeacTBa W MeToAMYECKUe MaTepuanbl, onpeaensioLwme
npoueaypbl OLueHUBaHUA

20.1 TeKywWMIN KOHTPOJb YCNeBaeMoOCTH

Tekywme aTTectauumn npoBoasaTcs B hopMe OTBETOB Ha BOMPOCHI U peLleHus 3aaad

KOHTPOJIbHO-U3MEPUTEITbHbLIX MaTeEpPNanoB.



NMEPEYEHb BOIMNPOCOB AJTA ATTECTALIUA

1. OBLwme NOHATNA TEOPUN YPaBHEHUI B YaCTHbIX NPOM3BOAHbIX. PelleHune
KBa3UNMHENHbIX YpaBHEHUI NePBOro nopsaka.

2. 3apayva Koww aons kBasunvHenHbIX ypaBHEHU NepBoro nopsagka. Teopema Kown-
KoBanesckomn.

3. Knaccudmkauus ypasHeHnn YPUI1 BToporo nopsigka v npuBefeHne nx K KaHOHM4YeCcKomy
BMaY.

4. BbiBOO OAHOMEPHOro BOMHOBOrO ypaBHEHUS. HavarbHble U rpaHuYHbIE YCIOBUS.
[MocTaHOBKKM KpaeBbIX 3a4au.

5. PeweHwne 3agayn Kowm ansa BONHOBOrO ypaBHEHUA U CUCTEMbI YPaBHEHUN aKyCTUKN
metogom [anambepa. NonybeckoHeuHas cTpyHa. PeweHne metogom [Janambepa.

6. Xapaktepuctmkn YPUI BToporo nopsigka. Obnactn 3aBUCMMOCTM U BINAHNUSA. YCNOBUS
Ha XapakTepucTukax.

7. XapaKkTepuctuku runepbonmyeckmx CUCTeM C ABYMS HE3ABUCMMbIMU NEPEMEHHBLIMN.
YCnoBusi Ha xapaKkTepucTuKax.

8. Cucrtema ypaBHEHUN aKyCTUKN. XapaKTepUCTUKKN. YCNOBUA HA XapakTepucTukax.
WHBapnaHTel PumaHa.

9. XapakTepucTuku NMMHENHON CUCTEMBI C TPEMSA HE3ABUCUMbIMU NEPEMEHHBIMMU.
CummeTpuryeckme cuctembl. MIHBapnMaHTHOCTb XapaKTEPUCTUK.

10.MeToq ®ypbe pelleHns KpaeBon 3agaym A4S BOSTHOBOroO ypaBHEHUS. PasnunyHble
NOCTaHOBKM 3aav.

11.YpaBHeHne TennonposogHocTh (BbiBog). [ocTaHOBKM Kpaesbix 3agaud. [puseaeHve
HEeO4HOPOAHbIX KpaeBbIX 3a4a4q K OQHOPOAHbIM.

12.MpuHUMN MakcumMyma ans ypaBHEHUSA TENTONPOBOLHOCTH.

13. TeopeMbl eANHCTBEHHOCTU Ha4YanNbHOW 3afayun ONA ypaBHEHUS TennonpoBOAHOCTU.

14.PeweHuve HavanbHOM 3aga4v Ans ypaBHeHUa TennonposoagHocTu. dopmyna lNyaccoHa
ANs ypaBHEHUSA TENSIONPOBOAHOCTM.

15. PewweHune pasnnyHbix Kpaesblx 3agay Ans ypaBHEHUS TENIONPOBOAHOCTN METOA0M
®ypbe.

16.MNpuHUMN Mmakcumyma ans ypasHeHus Jlannaca.

17.YpaBHeHue Jlannaca B UMIMHOPUYECKUX KOOPANHATAaX.

18.PeweHune 3agauv OQupuxne ons kpyra metogom ®ypbe B BUAE psaa u uHterpana
MyaccoHa.

19.TloHATME O KOPPEKTHOCTN NOCTAHOBOK 3aaad. [pumep Agamapa.



20.KonebaHus nnockon membpaHbl. BeiBOA4 AByMEPHOro BOMIHOBOIO ypaBHeHUs. PewweHne
KpaeBon 3agadv Ans npsamoyrofibHon membpaHbl MeTogom dypbe.
21.KonebaHna nnockon kpyrnon membpanbl. PyHkuMn beccens. PelueHne kKpaeBown 3agayn

Ans kpyrnon memoépaxbl metogom dypbe.

20.2 lNepe4yeHb NPaAKTUYECKNX 3a8aHUN
KoHTponbHO-n3mMmeputenbHbin matepuan Ne 1.

1. PewwnTb ypaBHEHME: u, = 24u,0 < r < 3,t € (0,%),u(r,0) =9 —r%,u(3,t) = 0;

2. HainTtn obuiee pelueHvie napabonnyYecKoro YpaBHEHWUS: 1y, + 4u,, + 4u,, + u, — 2u, = 0.

KoHTponbHO-n3mMeputenbHbin matepuan Ne 2.

1. PewnTb ypaBHEHME: u, = 4u,,, x € (0,2),t € (0,),u(x,0) = sin®(2nx) — sin(4mx),u(0,t) = u(2,t) =

2. HainTn obuiee pelleHe aNMMNTUHECKOro YPaBHEHUS: wu,, + 21y, + 5u,, = 0.

20.3 MNepe4yeHb 3agaHNM AN KOHTPONbHbIX paboT.

Tekywas atrectaums Ne 1

1. PeweHue 3agayn Kowm ang BONHOBOrO ypaBHeHUst MeTogom Janambepa.
MNonybeckoHe4vHas cTpyHa. 3akpensneHHbIn 1 CBOOOAHLIN Kpai.
2. PeleHna KpaeBbix 3agady Ans BOMIHOBOro ypaBHeHust metogom dypoee. Cnyyan

3aKpenfeHHbIX KOHLOB CTPYHbI.
Tekywasn atrectaumsa Ne 2

1. BbiBog ypaBHeHud Jlannaca B UnnMHApUYECKUX KOOpAUHaTax.
2. XapaKTepuCTUKM U YCINOBUA Ha XapakTepucTukax ang AByMepHON CUCTEMbI ypaBHEHUM

aKyCTMKW.

[nsa oueHnBaHus pesynbTaToB 06y4YEeHMsI NPU NPOMEXYTOYHOW aTTecTaLmm UCMONb3YTCA
crnepyroLue nokasarernu:

1) 3HaHMe OCHOBHbIX NMMHENHBLIX U HENMMHEWHbIX YpaBHEHUN (OU3NKM U UX METOO0B, KOTOpble
NCronb3yTCs ANa NOCTPOEHUA MOAESEN U KOHCTPYMPOBaHUS anropuTMOB peLLEeHUs
npakTU4ecKnx 3agav;

2) 3HaHWe NoCTaHOBKM Kraccuyecknx 3agav;

3) 3HaHMe MeToa0B (POPMYNUPOBKM U AOKa3aTeNbCTBa MaTeMaTUYECKNX YTBEPXKOEHUN;



4) yMeHVe NPUMEHSTb NIMHENHbIE U HENMUHENHbIE YpaBHEHNS (OU3NKN NS pelleHns 3a4ad B
npodeccnoHanbHOW AeATEeNbHOCTY;

5) ymMeHne NnpuMeHATb annapar fIMHENHbIX U HENWHEWHbIX YpaBHEHUN (OU3NKK O
JokasaTeribCTBa YTBEPXOAEHUN N TEOPEM;

6) BNageHne HaBblkamMn KBanvduLmMpoBaHHOro Bbibopa 1 agantauum CyLecTBYOLLMX
NUHENHBIX U HEJTMHENHbIX YPaBHEHU (PU3UKM OS15 peLleHUs NPpakTUYeCcKnX pasfiMyHbixX 3agad;
7) BNageHne HaBblkaMn UCNOSb30BaHMA METOLOB peLUeHUs KNacCu4eckmx 3agay NMMHENHbIX 1
HENUHENHbIX YpaBHEHWU (DU3MKU NS peLUeHNs pasfnyHbIX eCTeCTBEHHOHay4YHbIX 3a4auy.

YpoBeHb
KpuTepun oueHnBaHUa KOMNeTeHLNn cthopmMmpoBaHHOCTH Llkana oueHoK
KOMMNEeTEHLUN

O6yuatowmncs B NoNHON mepe Brageet
NOHATUMHBIM annapaTtoM U TEOPETUYECKMMMU
OCHOBaMW OUCLMMNIINHbLI, crocobeH
UNNICTPUPOBaTb OTBET NpUMepamMu,
drakTaMn, JaHHBIMWU HayYHbIX UCCre0BaHUN,
NPUMEHSATb TEOPETUYECKNE 3HAHUSA ANs
peLleHnsa NpakTU4YecKnx 3agay AaHHON
ONCLUUNINHBI.

[NoBbILLEHHbIN OTnuyHo
YPOBEHb

O6yuatowmncs B NoNHON mepe Brageet
MOHATUWHBLIM annapaToMm 1 TeopeTUYeCKUMU
OCHOBaMV ANCLMNIIMHbI, cnocobeH
WNICTPUPOBaTL OTBET NpUMEpamMu,
drakTaMn, JaHHBIMWU HayYHbIX UCCre0BaHUN,
NPUMEHATb TeopeTUYECKUEe 3HaHUA O11s
peLLeHnsa NPaKTUYeCcKnx 3agad gaHHON
ONCLMNIINHBI.

[onyckaeT owmnbkM Npu peLueHnm aTnx
3agau.

Ba3zoBbin ypoBeHb Xopouwo

Obyuatowmncs YyactTmyHo Bnageet
NMOHATUMHBIM annapaTtoM U TEOPETUYECKMMMU
OCHOBaMU ANCUUMNINHBI, cnocobeH
UNNICTPUPOBaTb OTBET NpUMepamMu,
drakTaMn, JaHHBIMWU HayYHbIX UCCre0oBaHUN, MoporoBbin
NPUMEHSATb TEOPETUYECKNE 3HAHUSA ANs YPOBEHb
peLleHnsa NpakTU4Yecknx 3agay AaHHON
ONCLUUNMNHBI.

JonyckaeT owmnbkM Npu peLeHnm aTnx
3apau.

YpoBneTBOpUTESNBbHO

OTBET Ha KOHTPOSbHO-N3MEPUTENBbHbIN
mMartepuan He COOTBETCTBYET ftoObIM
Tpem(4eTbipem) N3 nepevncrieHHbIX
nokasartenen. Obyyatrowmica - HeypnoBneTBopuTENbHO
OEMOHCTPUpPYeT OTPbIBOYHbIE,
doparmMeHTapHble 3HaHUS, 4oNycKaeT rpybble
OLLNOKN.




OueHka 3HaHUKW, YyMEHUN 1 HaBbIKOB, XapakTepusyloLlas atansl popMMpoBaHUs
KOMMNEeTEHUM B paMKaXx U3y4YeHUs OUCLMMIIVHBI, OCYLLECTBNSAETCH B XO4€e TEKYLLEen U
NMPOMEXYTOYHOW aTTecTauni.

TekyLlas atTecTaumsi NPOBOAUTCA B COOTBETCTBMM C [TonoXeHnem o TekyLlen atrectaumm
obyyvaroLmxcs no nporpammMam BbicLLero obpasoBaHusi BopoHexckoro rocyaapCcTBEHHOro
yHuBepcuTeTa. Tekyllas atTectaums npoBoanTcsa B oopme(ax) MMCbMEHHOro onpoca u
KOHTPOMbHbIX paboT. Kputepun oueHnBaHWs NpUBeAEHbI BbILLE.

[MpomexyTodHas aTTectaums NPOBOANTCSA B COOTBETCTBMM C [MonoxeHnem o
NMPOMEXYTOYHOW aTTecTaumnm obyyaroLmxcs no nporpaMmmMam BbicLero obpasoBaHus.

KOHTpOnbHO-n3MepuTernbHble MaTepuarnbl MPOMEXYTOYHOM aTTecTaumm BKYaT B cebs
TeopeTU4eckne BONpPOChI, NO3BONAIOLMNE OLEHNTb YPOBEHb NOMyYeHHbIX 3HaHUI. [pu
OLEHUBAHNN NCMNONb3YITCA Ka4eCTBEHHbIE LLUKarnbl OLeHOK. Kputepumn oueHnBaHns npuBeaeHsbl
BblLLE.



JINCT COrMACOBAHUN

PABOYASA MPOrPAMMA YYEEHOW ANCUMNNNHDI

OucumnnuHa: b1.B.19 JIMHenHblie 1 HeNMMHENHbIE YpaBHEHUSA UINKN.

HanpasneHue/cneunanbHocTb: 14.03.02 AgepHble huanka n TEXHOOIMN.

Mpodunb nogrotoBkn: Prnsmnka aTOMHOIO Sapa U YacTuLL.

dopma oby4yeHus: o4Has

YueBHbIN rof: 2023/2024

OTBETCTBEHHbIN UCMOMNHUTEND

3aBenyowmmn kachegpon matemaTn4eCcKom
PU3MKN U MHPOPMALIMOHHBIX TEXHONOMN

NcnonHutenu

3aBegyoLwmmn kapegpon mateMaTn4eCcKom
n3nKM N MHPOPMALMOHHbLIX TEXHOSTOMNIN

Jepecenr{, MNepecenkos C.A.28.08 2021

/- Mepecenkos C.A.28.08 2021

COINMACOBAHO

Kypatop OOIN BO no HIM/C .2021
noédnucek pacuwughposka rnodnucu

3aB. otgenom obenyxmsaHna 3HB .2021
noonucek pacuwughposka nodnucu

Mporpamma pekomeHaoBaHa Hay4yHO-METOANYECKMM COBETOM hM3NYECKOro (hakynbTeTa,

npoTokon Ne 6 o1 26.06.2021r.




