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PABOYASA NPOrPAMMA YYEEHOWU OUCLUMIINHBI

51.B.19 JIuHenHble U HENMMMHENHbIE YpaBHEeHUA HPU3NKu

1. Kog 1 HaumeHoBaHMe HanpaBneHUs NoAroToBKU/cneunanbHOCTU:

14.03.02 AgepHble dr3uKa U TEXHOIOMMM.

2. Mpodunb nogroroBku/cneumanmusaumusa: Prsrka aTOMHOroO sapa 1 YacTuLl.

3. Keanudwmkaums (cteneHb) BbINyCKHUKA: 6akanasp
4. dopma oby4eHUs: oyHas

5. Kachegpa, oTBevarowan 3a peanmsaumio aucumnnumibl: 0803 kadeapa maTemMaTU4eCcKon

DOU3NKM N MHDOPMALIMOHHBLIX TEXHOJI0MUIA

6. CoctaButenu nporpammbi: [NepecenkoB Cepren AnekceeBnY, JOKTOP PU3nKo-

MaTeMaTU4YeCKUX Hayk, npodeccop, 3aBeayLmn kadeapon.

7. PekomeHpgoBaHa: Hay4yHo-meToan4YeCcKMM coOBETOM dbmamnyeckoro dakynbTera,
npoTtokon Ne 6 o1 27.06.2023r.

8. YuebHbIn roa: 2025/2026 CewmecTp(bl): 6



9.llenu n 3apaum y4eO6HON ANCLUNIIUHDI:
uenb AUCUMMAWHBLI — W3yYeHWEe aHanUTUYECKUX (TOYHbIX U MPUBNMKEHHBIX) U YUMCHEHHbIX

METOAOB peLlleHNa JUHENHbIX W HENMUHEWHbIX YPaBHEHWMW B YacCTHbIX MNPOU3BOAHbIX,
BO3HMKAOLWNX B 3aJa4ax COBPEMEHHON PU3MKKU, a Takke bopMMpoBaHMe NPodeCcCnoHanbHbIX
KomneTeHumn B 06nacTn ypaBHEHMA MaTEMATUYECKON DU3MKK, NPEeACcTaBfeHMA O MecTe n
ponu MaTemaTuyeckom U3MKM B CUCTEME MaTeMaTUYeCKMX HayK, BO3MOXHOCTeM
NCNosb30BaHMs METOAOB AaHHOW AUCUUNANHBI B TEOPUN U NPAKTUKE.

3agayv ANCUNNAUHBI:

- (bopmynupoBka dusmyeckux sagad, nNpuMBoaAWMX K AnddepeHumanbHbIM ypaBHEHUAM C
YaCTHbIMW NPOU3BOAHbLIMU;

- pa3BuTNE MaTeMaTMYeCKOro MblLUSIEHUS, BOCMUTaHME BbICOKOM MaTeMaTUYECKON KynbTypbl;

- dopMupoBaHMe JMYHOCTU CTyAeHTa, pas3BUTUE €ero WHTEensnekrTa, CrnocobHocTen K
NOrMyeckomMy 1 anropuTMMYECKOMY MbILLNIEHNIO;

- ocBoeHve oOby4yaeMbiMM MaTeMaTU4YeCKMx MeTO4OB W  OCHOB  MaTeMaTuUyecKoro
MOAENNpPOoBaHUs;

- Ha npuvMmepax MaTtemaTuyeckux MOHATUW U MeTOAOB MNPOLAEMOHCTPUPOBATL CTyAEHTaMm
CYLWHOCTb HayyHOro noaxoda, cneunduky maTemMaTUkm W ee pofib B NPUKNagHbIX
nccnegoBaHusx;

- OCHOBbl TeopuuM OOOBLEHHbIX QYHKUMA W UX MWCNOSMb30BaHUA AN  MNOCTPOEHUS
dyHOaMeHTanbHbIX peleHni anddepeHumanbHbiX ypaBHEHUI C YaCTHLIMU MPON3BOAHLIMMU;

- metoa dyHkumMn puHa peweHus 3agavn Kowwm gnda runepbonuyeckux, napabonimyeckmx u
ANNMNTUYECKNX YPaBHEHUIA;

- MeToL pas3geneHns MnepeMeHHbIX peLleHus KpaeBbiX 3adady Ans ypaBHEHUW C YaCTHbIMU
NPOuN3BOAHbLIMU;

- Teopua LWLUTypma-JinyBmunns n ocHoBHble cneumarnbHble OYHKLMN MaTeMaTUYeCcKon OU3NKK;

- COBpPEMEHHbIE KOMMNbIOTEPHbIE METOAbI YNCIIEHHOMO peLleHnst KpaeBbIxX 3a4ay Ang ypaBHEHWUN
C YaCTHbIMM NPOU3BOAHBIMY;

- aHanu3 HerNVHEWHbIX YypaBHEHUW MaTeMaTU4yecKon (U3NKM MeTodaMu aBTOMOAESbHOMO
peleHns n pegykunen Ha KOHeYHOMEpPHBbIN 6asuc.

10. MecTo yye6HOM AncuunuHbl B cTpykType OOIT:

OucumnnuHa «MeTogbl MmaTeMaTn4eckon nankn» OTHOCUTCS K MaTtemaTudeckomy umkny OOIT.
ABnascb HeOTbLEMNEMOW 4acTbio npeamMeTHom obnactm «Matematuka», pasgen «Metoabl
mMatematu4eckon u3MKM»  CBA3aH C  APYrMUMU  paspgenamu - matematuku.  [losTomy
npenogasaHme ydebHonm ancumnnHbl «MeToabl mMaTtemaTudeckon U3NKM» METOANYECKN
CBSI3aHO C npenogaBaHMEM APYrMX MaTeMaTU4eCKUX ANCUUNNNH. PyHOaMeHTanbHble NOHATUS
N daktbl gucumnnuHbl «MeToabl MaTeMaTU4ecKon U3MKU» UCMONb3YKTCA B  Kypcax
TeopeTnyeckon uanku, Teopun konebaHum M pacnpocTpaHeHUs BOSH, a Takke B OpYyrux
MaTtemaTuyeckux AaucumniunHax. Takum obpasom, kypc «MeToabl mMaTeMaTU4eckon uankmy
3aHMMaeT Ba)XXHOe MEeCTO B peanu3aumm BHYTPUNpPeaMETHbIX, JIOTMYECKUX U coaepKaTernbHO-
MeToANYECKMX CBA3eN obpa3oBaTtenbHom obnactn «MatemaTukay.



11. MnaHupyemMble pe3ynbTaTbl OOy4YeHUst MO AUcCUUNNMHe/MOAyNto (3HAHUA, YMEeHus,
HaBblKK), COOTHECEHHbIe C NNaHUpPyeMbIMU pe3yribTaTaMU OCBOeHUs o6pa3oBaTesibHOM
nporpaMmmbl (KOMNETEHUMSAMU BbiNYCKHUKOB):

Kog HasaHune Koa(bt) NHuaunkaTop(bl) lMnaHupyemble pesynbTaTtbl
KOMMNeTeHunmn obyyeHus
OrlK- | CnocobeH Ol1K-1.1 | Bnageet 3HaHnAMU 3HaeT OCHOBHbIE NIMHENHbIE
1 NPUMEHATb dbyHAaMeHTanbHbIX N HENMHENHbIE YPaBHEHNS
6a3oBble 3HaHUA B pasgenoB MaTeMaTtuku. | U3NKK, KoTopble
obnactn unsmnko- ncnonb3yTcs Ang
MaTeMaTUyeCcKux u NOCTPOEHNs Moaenen n
(vnn) KOHCTPYMpOBaHUA
€CTECTBEHHbIX HayK anropuTMoB peLLeHns
B coepe CBOem npakTU4ecKnx 3agad
npodeccroHanbHo | OlNK-1.2 | Co3gaeTt n NnpuMeHsieT | YMeeT NpuMeHsTb
N OesaTenbHOCTH MaTemaTuyeckune NMHENHbIE N HENUHENHbIE
MOJEenNn B CBOEN ypaBHEHNA PU3MKM Ons
npakTn4ecKom peLleHnNst NPaKTU4EeCKNX
AEeATENbHOCTW. 3ajav;
OlK-1.3 | YmeeT oueHnBaTb Bnageet HaBbikamu

rpaHuubl
NPUMEHNUMOCTH
NCNosib3yeMblX
MaTeMaTU4YecKnx
MoAernen npu peLlueHnn
TMNOBbIX
npodeccnoHanbHbIX
3agau.

KBanMuLMpOBaHHOIO
Bbl6Opa 1 agantauuu
CYLLIECTBYIOLLNX JIMHENHbIX U
HeNMHeNHbIX YpaBHEHUI
U3k ana pelueHuns
NpakTUYecKnx 3agau.

12. O6bemM AMcUUNMHBbI B 3a4eTHbIX eguHULax/vyac. (8 coomeemcmeuu ¢ y4ebHbIM riaHoOM)

— 4/144.

dopma NpoMeXyTOYHOM aTTecTalMn: 3K3aMeH.

13. Buabl yueb6HoM paboThbl:

TpyooemKoCTb
Mo cemecTpam
Bua yuebHon paboThl Bcero
6 cemecTp

AyanTopHbIE 3aHATUSA 52 52
nekunu 36 36

B TOM 4ucne: npakTn4eckune 16 16

nabopartopHble 0 0
CamocTtosaTenbHasa paboTa 56 56

B TOM Yuncne: KypcoBas paboTa (MpoeKT) 0 0
dopma NPOMEXYTOYHOW aTTecTaumm 36 36
WToro: 144 144




13.1. CopepxaHue ANCLUUNIUHDI:

Peanunsauus
n/n pasgena
HanmeHoBaHue ANCLMNNNHBI
pasgena CopepxaHue pasgena AMCUMnnHbI C NOMOLLbIO
ANCUNNNUHBI OHNawnH-
Kypca,
QYMK *
1. Nekuunn
1.1 | BBegeHve B BeeneHue B npeamer. [NoHATHe
npeamer. AnddepeHumnanbHblX YypaBHEHU C YaCTHbLIMK
Knaccudmkauyus NpPoM3BOAHbLIMU BTOPOro nopsiaka. Knaccmudpukaums
ypaBHEHUN YpaBHEHUN, NpUBELEHMNE K KAHOHUYECKOMY BMAY.
BTOPOro nopsiaka
C YaCTHbIMU
NPOM3BOAHbLIMM.
KaHoHW4eckas
dopma.
1.2 | YpaBHeHu4A dunsnyeckne 3agaydn, npmBoasaLIME K ypaBHEHUAM
rmnepbonnyeckoro | rmnepdonuyeckoro Tmna. NoctaHoBKa KpaeBbIX
TMna. 3agad, npegernbHble cnyyaun KpaeBbiX 3a4au.
KonebaHusa 6eckoHe4yHoM CTpyHbI, hopmyna
Hanambepa, nonybeckoHe4vHasa cTpyHa. PewweHune
KpaeBoun 3aa4yn B paMKax MeToa pasgeneHust
nepemMeHHbIX. NMoHATNE cOBCTBEHHBIX (OYHKLNA 1
COBCTBEHHbIX 3HA4YeHU, X ceBoncTea. PeleHne
HEeO4HOPOOHOro ypaBHEHNSA Napabonmnyeckoro
TMna, noHsTMe OyHKuuKn NpuHa. PelwweHne obuen
KpaeBoun 3afayn.
1.3 | YpaBHeHu4 dusnyeckne 3agayun, npuBoasLLME K YpaBHEHNAM
napabonunyeckoro | napabonuyeckoro Tuna. lNocrtaHoBKa KpaeBbIX
TMna. 3ajad, npefernbHble cnyyaun Kpaesbix 3agady Metoq
pasgeneHust NnepeMeHHbIX AN ypaBHEHWN
napabonuyeckoro Tuna. HeogHopogHble
napabonunyeckne ypasHeHusi, OyHKUnSA MpuHa ona
ypaBHeHUn napabonuyeckoro Tuna, obias
KpaeBas 3agada. 3agada Ha 6ECKOHEYHOM NPAMON,
dyHKUMA [pUHA ypaBHEHUS TENNonpoBOAHOCTU B
©EeCKOHEYHOM NPOCTPAHCTBE.
1.4 | O606LEeHHbIE MoHaTne 0606LeHHON hyHKUMK. [enbTa dyHKUMS
YHKUMM N nX n ee ceoncTBa. AnddepeHumanbHoe ypaBHeEHNE
cBOWCTBA. Ana gyHkumn 'puHa, noctpoeHne yHKummn [puHa ¢
NOMOLLLIO AenbTa PYyHKLMN.
1.5 | YpaBHeHu4 dusnyeckne 3agayun, npuBoasLLME K YpaBHEHNAM
ANANNTUYECKOTO annMnTn4eckoro tTuna. lNocraHoBka KpaesbIX 3agavy.
TMna. YpasHeHue Jlannaca u lNyaccoHa. NoHaTue un

CBOWCTBA rapMOHUYECKNX PyHKLMIN. DopMyIibl
"puHa. MocTtpoeHne pyHKkunmn MpmnHa ons
ANNUNTUYECKUX YpaBHEHUN. Teopus noTeHumana.
YpasHeHue ["'enbmMronbua, oopmynsl puHa ons
ypaBHeHua ["'enbmronbua. PyHkuma N'puHa ons
ypaBHeHua ['enbmrosbLa B OrpaHUYeHHON n
HeorpaHnyeHHoun obnactn. KonebaHus kpyrnom




MembpaHbl, QyHKuMn beccenst n nx cBomncTea.
KonebaHusa ccepunyeckoro obbema, NosiMHOMbI
JlexxaHgpa 1 nx CBOMCTBA.

1.6 | HennHenHble HenvHelHble ypaBHeHNs. YpaBHeHne PumaHa u ero
ypaBHEHNA peweHne. YpaBHeHne Koptesera e Bpusa.
mMatemaTtuyeckon | PeweHune B BUge pacnpocTpaHsoLWmxcs
DU3NKN. yeaAnHeHHbIX BOSTH. COSNMTOHBI.

1.7 | PasHoOCTHblE OCHOBHbIE NOHATUSA, CeTKa U CETOYHbIE (PYHKLMMN.
MeToAbl pelweHns | PasHocTHasa annpokcumMaumsi Npon3BOaHbIX,
3agad pPa3HOCTHbIE CXeMbI 151 ypaBHEHUN C YaCTHbIMU
MaTeMaTU4YeCcKon | NPOU3BOAHBLIMU. YCTONYMBOCTb PAa3HOCTHOM CXEMbI.
PUINKHN.

2. lpakTn4yeckue 3aHATUA

1.1 | BBegeHve B BeeneHue B npeamer. [NoHATHe
npeamer. AnddepeHumnanbHbIX YypaBHEHU C YaCTHbLIMK
Knaccudumkaums nNpoun3BogHbLIMM BTOpPOro nopsaaka. Knaccudukauyus
ypaBHEHUN ypaBHEHUN, NpuBeAeHNE K KAaHOHUYEeCKOMY BUAY .
BTOPOro nopsaka
C YaCTHbIMU
NPOU3BOOHbLIMU.

KaHoHuyeckas
dopma.

1.2 | YpaBHeHus dusnyeckne 3agayun, npuBoasLLME K YpaBHEHNAM
rmnepbonunyeckoro | rmnepbonnyeckoro Tuna. NocrtaHoska KpaeBbIX
TMna. 3agad, npefernbHble crnyyan KpaeBblx 3agau.

KonebaHusa 6eckoHe4YHoM CTpyHbI, hopmyna
Hanambepa, nonybeckoHe4vHasa cTpyHa. PewweHune
KpaeBoW 3afa4yun B paMKkax Metoda pasgeneHus
nepemMeHHbIX. NMoHATNE cOB6CTBEHHBIX OYHKLNA U
CcOBCTBEHHbIX 3HAa4YeHU, NX cBOMCTBa. PelueHne
HEeOQHOPOOHOro ypaBHEHWSI NapabonmMyeckoro
TMna, noHsTMe OyHKuuKn NpuHa. PelwweHne obuen
KpaeBoun 3afayn.

1.3 | YpaBHeHu4A dunsnyeckne 3agaydn, npmBoasaLIME K ypaBHEHUAM
napabonunyeckoro | napabonuyeckoro Tuna. NocrtaHoBKa KpaeBbIX
TMna. 3ajad, npefernbHble cnyyaun Kpaesbix 3agady Metoq

pasgeneHns nepeMeHHbIX 418 ypaBHEHWU
napabonunyeckoro Tuna. HeogHopoaHble
napabonunyeckne ypasHeHusi, oyHKUnSA MpuHa ona
ypaBHeHUn napadonuyeckoro Tuna, obias
KpaeBas 3agada. 3agada Ha 6ECKOHEYHOM NPAMON,
dyHKUMSA [pUHA ypaBHEHUS TENNonpoBOAHOCTU B
©EeCKOHEYHOM NPOCTPAHCTBE.

1.4 | O606LEeHHbIE MoHaTne 06006LeHHON hyHKUMK. [denbTa dyHKUMS
YHKUMM N nX n ee ceoncTBa. AnddepeHumanbHoe ypaBHeEHNE
CcBOMCTBA. Ana gyHkumn 'puHa, noctpoeHne yHKumm puHa ¢

NOMOLLbIO AenbTa QYHKUUN.

1.5 | YpaBHeHu4a dunsnyeckne 3agaydn, npmBoasaLIME K ypaBHEHUAM
ANNMNTUYECKOrO annunTu4eckoro tuna. NocraHoBKa KpaeBbIX 3a4au.
TMna. YpasHeHue Jlannaca u lNyaccoHa. NoHaTue un

CBOWCTBA rapMOHUYECKNX pyHKLUMN. DopMyIibl
"puHa. MocTtpoeHne pyHkuum MpuHa ons
ANNUNTUYECKUX YpaBHEHUN. Teopus noTeHumana.




YpaBHeHue ["'enbmMronbua, gopmysbl ['puHa ans
ypaBHeHus r'enbmronsua. PyHkuna NpuHa gns
ypaBHeHUA ['enbMrosbLa B OrpaHUYeHHON n
HeorpaHuyeHHon obnactu. KonebaHus kpyrromn
mMembpaHbl, PyHKuMn beccenst n nx cBomncTea.
KonebaHusa ccepunyeckoro obbema, NosiMHOMbI
JlexxaHgpa 1 nx CBOMCTBA.

1.6 | HennHenHble HenvHelnHble ypaBHeHUs. YpaBHeHne Pumana u ero
ypaBHEHNA peweHne. YpaBHeHne Koptesera e Bpusa.
mMatemaTtuyeckon | PeweHune B BUge pacnpocTpaHsoLWmxcs
U3nKN. yeanHEHHbIX BONH. CONMMUTOHDI.

1.7 | PasHoCTHbIe OCHOBHbIE NOHATUSA, CeTKa U CETOYHbIE (PYHKLMMN.
MeToabl pewweHnsa | PasHocTHasa annpokcumMaumnsa Npon3BoaHbIX,
3agad pPa3HOCTHbIE CXEMbI N5l ypaBHEHUN C YaCTHbIMU
MaTeMaTU4YeCcKon | NPOU3BOAHBLIMU. YCTONYMBOCTb PAa3HOCTHOM CXEMbI.
UMK,

13.2. Tembl (pasaenbl) AUCUUNIIUHBbI U BUAbI 3aHATUK:

Ne | HammeHoBaHuWe TeMbl Bunbi saHATvi (anOB)

n/ (paspena) MpakTtnye | llaGopat ~amocToATe

n ANCLUNNNUHBI Texunn ckne OpHble feHas Beero

paboTa

BeeneHuve B npegmer.
Knaccudgumkauus

1 ypaBHEHUIN BTOPOro 5 2 0 8 15
nopsgka ¢ YaCTHbIMU
NpOn3BOAHbLIMN.
KaHoHn4eckasa popma.
YpaBHeHus

2 | rmnepbonunyeckoro 5 2 0 8 15
TMna.
YpaBHeHus

3 | napabonunyeckoro 5 2 0 8 15
TMna.
O606uleHHbIe

4 | oyHKUMM N nX 5 2 0 8 15
CBOMCTBA.

5 YpaBHeHus 5 2 0 8 15
ANNMNTUYECKOro TUNa.
HennHenHble

g | ypasrHemva - - 5 3 0 8 16
MaTemaTU4ecKon
PU3MKN.
Pa3HocTHble meToAbI

7 | pewenns safad 6 3 0 8 17
MaTemMaTU4eCcKon
PU3MKN.
UToro: 36 16 0 56 108




14. MeToan4yeckue ykasaH1MAa Ans ooy4aroLWmxcsa no 0OCBOEHUIO AUCLUMNIIUHDI

Mpun n3yyeHnn ancunninHbl PEKOMEHOYETCA UCNONb30BaTh CrieaylLmne cpeacTaa:

- PEKOMEHAYEMYIO OCHOBHYIO U JOMNOSNTHUTENBHYIO NUTEpaTypy;

- MeTogu4eCcKne ykasaHmsa n nocoous;

- KOHTPONbHbIE 3aJaHNs 4N 3aKpensieHns TEOPETUYECKOro maTepumana;

- ANEKTPOHHbIE BEPCUM YH4EOHNKOB 1 METOLAMNYECKMX YKA3aHWU ANs BbIMNOSTHEHNST NPAKTUYECKNX
pabor.

dopma opraHusaunm camoCcToATENbHON paboThbl: MOArOTOBKA K ayAUTOPHBIM 3aHATUSIM;
BbINOSIHEHME JOMALLHMX 3a4aHWUN; BbIMOSTHEHNE KOHTPOSbHbLIX paboT.

15. lMepeyeHb OCHOBHOM W [AOMOJSIHUTENILHOW nUTepaTypbl, PECYpCOB WHTEPHET,
HeoOXxoAUMBIX AN OCBOEHUA AUCLUMNIIUHDbI:

a) ocHoBHasi nuTeparypa:

Ne n/n NcTouHMK

OwmenbyeHko A.B. MeToabl HTerparnbHbiX NpeobpasoBaHui B 3agavax
matemaTudeckon umsmkm / A.B. OmenbyeHko. — Mockea: MLUHMO, 2010. — 182c.
(BBC «YHuBepcuteTckas bubnmorteka online»
http://biblioclub.ru/index.php?page=book&id=63290)

Bepxobuukun B.M. HYncneHHble meToabl MaTemaTmnyeckon gusmkn / B.M.
Bepx6buukun. — Mockea: dupekt-Meguna, 2013. — 212c¢. (3BC «YHuBepcuteTckas
onbnnoTteka online»

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

"optoHOB A.®. YpaBHEHUS MaTeEMaTUYECKON PU3NKK B NpuMepax 1 3agadax. 2 /
A.®. lNoptoHoB. — Mocksa: MUOU, 2008. — 528c. (3BC «YHuBepcuteTckas
Bubnuoteka online»

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

Cabutos K.b. YpaBHeHUa matemaTtnyeckon omsmkn: y4ebHuk. — M: dusmatnur,
4 2013. — 352 c. (OBC «YHuBepcuTeTckaa bubnuoteka online»
http://e.lanbook.com/books/element.php?pl1_id=59660)

0) gononHuTenbHasa nuTeparypa:

Ne n/n NcTOYHMK
KopuwyHos HO.C. YpaBHeHus matematmnyeckom pmsnkn / KO.C. KopwyHos; OgmHuoB
1 C. . — 2-e n3a., ucnp. n gon. — Mockea: Poccunckum yHMBepcuTeT apyxobl

Hapogos, 2011.— 86c.

Kyapswos H.A. MeTogbl HennMHenHon matematmnyeckon omsnkn / H.A. Kygpsawos.
— Mockea: MUOW, 2008.— 352c.

ByTtko A.A. SnemMeHTbl PYHKUMOHANBLHOIO aHanm3a n MeToAbl MaTemMaTU4eCKon
3 dusumku. 1/ A.A. bytko. — Mockea: N3gatenscteo MI'TY nm. H.3. baymaHa,
2011.— 68c.

B) MH(bOPMAaLMOHHbIE 3NEKTPOHHO-00pa3oBaTenbHbIE pecypcbl (opuumanbHble pecypcbl
NHTEpHEeT)™:

Ne n/n Pecypc

www.lib.vsu.ru — 3HB BI'Y




2 http://e.lanbook.com/ - OBC «J1aHb»

3 http://www.book.ru/ - 9b6C «Book.ru»

*

BHauane ykasbiBaotca OBC, ¢ koTopbiMn umetoTcst gorosopa y BIY, 3atem OTKpbITble 3MEKTPOHHO-
obpasoBaTernbHble pecypcehbl

16. MNMepeyeHb y4yeOHO-MeTOAMYECKOro obecrneyvyeHUsi ANsl CaMOCTOATENIbHOW paboTbl
(y4ebHo-memoduyeckue pekomeHdayuu, nocobus, 3adaqyHuKku, Memoou4dyecKue yKal3aHusi [0 8bIMOSTHEHUIO
rnpakmu4eckux (KOHMPOosibHbIX) pabom u 0p.)

17. UHcpopMaLMOHHbIE TEXHOSOIMU, UCNOoSNb3yeMble AN peanu3auum y4yebHomn
AUNCLUMNNUHBI, BKIKOYasa nporpaMmMHoe obecneyeHme U MHPoOpMaLMOHHO-CNpaBoOYHbIe
cucrtembl (Npu Heo6Xxo0AMMOCTH)

18. MaTepnanbHO-TeXHU4YECKoe obecrneyeHne AUCLUUNIIUHLI:
(npu ucnonb3o08aHuu nabopamopHo20 06opydo8aHUs yKa3bieamb MOJHbIU MepeYyeHb, rnpu 601bWoM Konudyecmee
o0bopydosaHUsi MOXHO 8bIHecmU OaHHbIU pa3des 8 NpusioXxeHue K paboyel npozpamme)

JlekunoHHas ayanTopus.

19. PoHA OLEHOUYHbIX CPEeACTB:

HanmeHoBaHue
No pasnena WHankaTtop(bl)
KomneTeHUunA(M) | OOCTUXEHUS OueHouHble cpeacTBa
n/n ONCUMNITNHDI KOMMETEHLMN
(Mogynsi)
1. | Pasgensl 1-7 OrlK-1.1 KoHTponbHble paboTbl
2. | Pasgenbl 1-7 OrMK-1 OrlK-1.2 KoHTponbHble paboTbl
2. | Pasgenbl 1-7 OrlK-1.3 KoHTponbHble paboTbl
[MpomexyTodHasa aTTectaums MNepeyeHb BoNpocoB
dopmMa KOHTPONSA — 3K3aMeEH, 3a4éT MpakTnyeckoe 3agaHue

20. TunoBble OUEHO4YHble cpeacTBa M MeToAUYecKue
npoueaypbl OLeHUBaHUA

mMaTepuanbl, onpeagensikouiune

20.1 TeKywWMN KOHTPOSb yCNeBaeMoCTun

TeKyLLI,I/Ie arrecrtauunm npoBoaAaATCd B cbopme OTBETOB Ha BOMPOCHLI N peleHnAa 3aaady

KOHTPOJIbHO-U3MEPUTEITIbHbIX MaTepmnasos.



NMEPEYEHbL BOMPOCOB ONA ATTECTAUMN

1. OBLwme NOHATNA TeOPUN YpaBHEHN B YaCTHbIX NPOU3BOAHbLIX. PelueHne
KBa3UNUHENHbIX ypaBHEHUW NepBOro nopsiaka.

2. 3apava Kowwm ans kBasunmHENHbIX ypaBHEHUI NepBOro nopsaka. Teopema Kowm-
KoBanesckown.

3. Knaccudumkaums ypasHeHun YPUIT BToporo nopsgka n npusegeHue nx K KAaHOHN4YeCcKoMy
BMAaY.

4. BbIBOO O4HOMEPHOrO BOSIHOBOIO ypaBHEHUS. HayanbHble 1 rpaHnYHbIE YCIOBUA.
[MocTaHoBKM KpaeBbIx 3agau.

5. PeweHwne 3agaym Kowwm ans BOSTHOBOIrO ypaBHEHUS U CUCTEMbI YPaBHEHUI aKyCTUKK
metogom [lanambepa. NonybeckoHevHas cTpyHa. PeweHne metogom [Janambepa.

6. Xapaktepuctukn YPUI BToporo nopsigka. O6nactn 3aBUCMMOCTM U BANAHNUSA. Y CNOBUS
Ha XapaKTepuCTUKax.

7. XapakTepuctuku runepbosimyeckmx cUcTemM C ABYMS HE3aBUCUMbIMU NePeEMEHHbLIMMN.
YCnoBus Ha xapakTepucTmkax.

8. Cucrtema ypaBHEHUN aKyCTUKN. XapaKTEPUCTUKN. YCNOBUSA Ha XapakKTepucTUKax.
MHBapuaHTbl PumaHa.

9. XapakTepuUcTuKu NMIMHENHON CUCTEMBI C TPEMSA HE3ABUCUMbIMU NEPEMEHHBIMMU.
CummeTpuryeckme cuctemsbl. MIHBapnaHTHOCTb XapaKTePUCTUK.

10.MeTog ®ypbe pelLleHnss KpaeBoun 3a4a4m 4S5 BOSTHOBOIrO ypaBHEHUS. PasnnyHble
NMOCTaHOBKWN 3aau.

11.YpaBHeHue TennonposoaHoCTU (BbIBOA). [ocTaHOBKM KpaeBbix 3agad. [puBegeqHve
HEeO4HOPOAHbIX KpaeBbiX 3a4ay K OQHOPOAHbLIM.

12.T1pnHUKMN Makcnmyma gnsa ypaBHEeHUst TENSIONPOBOLHOCTU.

13. TeopeMbl €UHCTBEHHOCTU Ha4aribHOM 3af4a4yv ons ypaBHEHUSA TENNonpoBOAHOCTMU.

14.PeweHne HavanbHOM 3aga4v Ans ypaBHeHna TennonposogHocTn. dopmyna lNyaccoHa
ANs ypaBHEHUSA TeNSI0NPOBOAHOCTM.

15. PelueHune pasnuyHbix Kpaesblx 3agad Ansg ypaBHeHUst TENSIONPOBOAHOCTU METOLOM
dypbe.

16.TpuHUKMN makcnmyma onga ypaBsHeHus Jlannaca.

17.YpaBHeHue Jlannaca B UMnMHOpUYEecKMx KoopamHaTtax.

18.PeweHue 3agauv Oupuxne gnga kpyra metogom ®ypbe B BUAE psaa v uHTerpana
[MyaccoHa.

19.TloHATME O KOPPEKTHOCTN NOCTAHOBOK 3a4ad. [Mpumep Agamapa.



20.KonebaHna nnockon membpaHbl. BbiBog ABYyMEPHOro BOSIHOBOMO YpaBHEHUS. PelleHne
KpaeBow 3agayun ang npsamMoyrofisHon memopaHbl metogom dypbe.
21.KonebaHus nnockou Kpyrrnon memobpaHsl. PyHkunn beccens. PelueHne kpaeBon 3agayun

Ansa kpyrnon memopaHbl metogom dypoe.

20.2 lNepeyeHb NpaKTUYECKUX 3afaHNN
KoHTponbHO-namMmeputenbHbIn matepuan Ne 1.

1. PewwuTb ypaBHeHue: =2 ,0< <3, (0,»), (,00=9- 2 (3, )=0;

2. Hantn obuiee peweHne napabonnuyeckoro ypaBHeHnsa: +4 +4 + —2 =0.

KoHTponbHO-u3meputenbHbin matepuan Ne 2.

1. Pewwntb ypaBHeHMe: =4 , (02), (O0,»), (,00= 32 )= @ ) (0, )= (2,)=0;

2. Hantn obuwee pelweHne annmMnTn4eckoro ypaBHeHu4d: +2 +5 =0.

20.3 MNepeyeHb 3afaHNN ANA KOHTPONbHbIX paboT.

Tekywasn atrectaumsa Ne 1

1. PeweHue 3agaum Kowwn gnst BONHOBOro ypaBHeHus metogom [Janambepa.
MonybeckoHeYHasa cTpyHa. 3akpensneHHbln 1 cBOOOOHbIN KpaW.
2. PelueHna KkpaeBbix 3a4auy 4ns1 BONIHOBOrO ypaBHeHus metogom dypee. Cnyyan

3aKpernneHHbIX KOHLOB CTPYHBbI.
Tekywasn atrectaumsa Ne 2

1. BbIBOg ypaBHeHud Jlannaca B UMINHOPUYECKMX KoOpaAuHaTax.
2. XapaKTepuCTUKU M YCNOBUS Ha XapakTepUCTUKax ans AByMepPHON CUCTEMbI YpaBHEHUI

aKyCTUKW.

[ns oueHnBaHnA pesynbTaTtoB 00y4YEeHUA NPU NPOMEXYTOYHOM aTTecTalmm UCNOoSb3YTCA
cnegyrowue nokasartenu:

1) 3HaHME OCHOBHbIX FIMHENHBIX N HENMUHENHbIX YPaBHEHUN OU3MKM U UX METOO0B, KOTOPbIE
NCNONb3yTCA ANS NOCTPOEHUS MOAENEN N KOHCTPYMPOBAHUS anropuTMOB peLLeHUs
NpakTUYecKnx 3agav;

2) 3HaHWe NOCTaHOBKM KracCcU4ecKnx 3agav;

3) 3HaHWe MeTog0B POPMYNMPOBKM U AoKa3aTeNbCTBa MaTeMaTUYECKNX YTBEPXKOEHUN;



4) yMeHMe NPpUMEHNATb NUHENHbIE U HENNHENHbIE YPaBHEHUS (PU3NKN ONs peLLeHns 3a4a4 B

npodeccnoHanbHON AeATenNbHOCTY;

5) ymMeHne NnpuMeHATb annapat NMMHENHbIX N HENTMHEWHbIX YpaBHEHUI OU3NKK NS

JOKa3aTelibCTBa yTBep>|<):|,eH|/||7| n Teopem;

6) BnageHne HaBblKaMun KBaJ'IVI(*)I/ILI,I/IpOBaHHOFO Bbl60pa M agantaunn CylecTBYyLWNX
NUHENHbIX N HENUHENHbIX ypaBHeHI/II;I (bI/I3I/IKI/1 Ona peweHna npakTn4ecknx pasrinyHbiX 3aav,
7) BnageHne HaBblkaMU UCMOJIb3OBAHNA ME€TOOO0B peLUeHNA KinaCcCU4eCKnxX 3agau NMHENHbIX U
HEeNNUHENHbIX ypaBHeHVIVI (*)VISVIKVI ana peweHna pasiimdHbiX eCTeCTBEHHOHAY4YHbIX 3a4au.

Kputepum oueHMBaHUA KOMNeTEHLNI

YpoBeHb
chopMUpPOBaHHOCTH
KOMNEeTeHUMN

LLikana oueHok

O6yyatomnncs B NosHoOM mepe Bnageet
NMOHATUMHBIM annapaToM U TEOPETUYECKUMN
OCHOBaMW ANCLUMNIINHBI, crnocobeH
UNNICTPUPOBaTb OTBET NpUMeEpamMu,
drakTamu, JaHHbIMU HayYHbIX UCCrenoBaHNN,
NPUMEHSTb TEOpEeTUYECKNe 3HaHNa ong
peLUeHNs NpaKTUYECKNX 3aaay AaHHON
OUCLUMNANHBI.

[NoBbILLIEHHbIN
YPOBEHb

OT1nuyHo

O6yyatomnmncs B NosnHoOM mepe Bnageet
NMOHATUMHBIM annapaToM U TEOPETUYECKUMN
OCHOBaMW ANCLUMNIINHBI, crnocobeH
UNNICTPUPOBaTb OTBET NpUMEpPamMu,
drakTamu, JaHHbIMU HayYHbIX UCCrenoBaHNN,
NPUMEHSTb TEOPEeTUYECKNE 3HaHNA Ong
peLUeHNs NpaKTUYECKNX 3aaay AaHHON
OUCLUNANHBI.

[onyckaeT owmnbkn Npun peLeHnmn aTnx
3apau.

Ba3oBhbIt ypoBEHb

XopoLwo

O6yyatowmmnca YyacTuyHo Bnageet
NMOHATUMHBIM annapaToM U TEOPETUYECKUMN
OCHOBaMW ANCLMNIINHBI, crnocobeH
UNNICTPUPOBaTb OTBET NpUMeEpamMu,
drakTamu, JaHHbIMU HayYHbIX UCCrenoBaHNN,
NPUMEHSTb TEOPEeTUYECKNE 3HaHNA Ong
peLUeHNs NpaKTUYECKNX 3aaay AaHHON
OUCLUMNANHBI.

[onyckaeT owmnbkn Npu peLeHnmn aTnx
3apau.

MoporoBbin
YPOBEHb

YoBneTBopuUTENbLHO

OTBET Ha KOHTPOJSIbHO-U3MEPUTENbHbIV
mMaTepuarn He COOTBETCTBYeT MobbIM
TpeM(4ETbIPEM) N3 NEPEUNCITIEHHBIX
nokasatenen. Obyyatowmncs
OEMOHCTPUPYET OTPbIBOYHbIE,
parmeHTapHble 3HaHUs, AonyckaeT rpybble
OLUNBKN.

Heyp,o BNeTBOpPUTESIbHO




OueHKa 3HaHUKN, YMEHUI 1 HaBbIKOB, XapakTepuaytowiasi atTanbl popMmpoBaHnNs
KOMMNeTEHUM B paMKax U3y4yeHUs OUCLMMIMHBI, OCYLLLECTBNSAETCA B X04€e TeKyLUen u
NPOMEXYTOYHOM aTTecTaunn.

Tekywasa atrectaums NPOBOAUTCS B COOTBETCTBUU C [1onOXXeHneM O TeKyLlen aTTectauum
obyyvaroLmxcs no nporpammMam BbicLLero obpasoBaHus BopoHexckoro rocyapCTBEHHOro
yHUBepcuTeTa. Tekylas attrectaums npoBoanTca B dopmMe(ax) NMCbMEHHOro onpoca u
KOHTPOSIbHBIX paboT. Kputepun oueHnBaHus npuseneHbl Bblle.

[MpomexyTodHasa aTTecTaumna NpoBOAUTCH B COOTBETCTBUM C NonoxeHnem o
NMPOMEXYTOYHOW aTTecTauumn obyvaroLmxca Nno nporpamMmmam BbicLlero o6pasoBaHus.

KoHTpOnbHO-n3mMepuTensHble MaTtepuarnbl NPOMEXYTOYHOM aTTecTaumm BKNoYaoT B cebs
TeopeTu4eckmne BONpocChl, NO3BOMSKOLNE OLEHUTb YPOBEHb NOMYyYEHHbIX 3HaHUI. [pn
OLleHMBaHNN NCMOMb3YTCA KaYyeCTBEHHbIE LKasbl OLeHOK. KpuTepumn oueHnBaHna npuBeaeHsbl
BblLLE.



JIUCT COrNACOBAHUMN

PABOYAA MPOrPAMMA YYEBEHOW OUCLMITNHDI

OucumnnuHa: b1.B.19 JInHenHble u HEeNUHENHbIE YPaBHEHUSA OUINKMA.

HanpasneHnue/cneunansHocTb: 14.03.02 AgepHble dunanka n TEXHONOIMUMN.

Mpodounb nogrotoBkn: Prnsmnka aTOMHOIo aapa 1 YacTuLL.

dopma oby4yeHus: ouHas

YuebBHbIN rof: 2025/2026

OTBETCTBEHHbIV UCNONHUTENb

3aBeqyoLwmin kKapegpon mateMaTn4ecKkomn
U3NKN U MHPOPMALMOHHBIX TEXHOSTOMMI

[ precenri{ Nepecenkos C.A.28.06 2023

NcnonHutenu

3aBegyoLmin kadpegpon mateMaTn4eCcKom
PU3MKN U MHPOPMALMOHHBIX TEXHONOMN

/_Nepecenkos C.A.28.06 2023

X

COINMACOBAHO

Kypatop OOIT BO no HIN/C .2023
nodnucs pacwugbposka nodnucu

3aB. otaenom obcnyxueaHua 3HB .2023
noonucek pacuwiughpoeka nodnucu

Mporpamma pekomeHgoBaHa Hay4HO-METOANYECKMM COBETOM hU3NYECKOro (hakynbTeTa,

npoTokon Ne 6 o1 27.06.2023r.
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