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PABOYAA [TPOTPAMMA JUCHUIUINMHBI
AnddepenunanbHbie ypaBHeHUA

OobpasoBsaTtenbHas nporpamma: 16.03.01 TexHuueckas gpusnka, Npoub: NIHTENNeKTYyalbHble
reo(hU3nNYeCcKme CUCTeMbI B HEPTEra3oBOM NHAYCTPUM

Kypc: 2, cemectp : 3
PU3NKO-TEXHUYECKUI (DaKy/bTET,

CemecTtp

No

Bup gesitenbHOCTU

3

1

Bcero 3a4eTHbIX efuHULY
(KpegmTOB)

Bcero yacos

108

Bcero 3aHSATUI B KOHTAKTHOM
thopme, yac.

62

Jlekymu, yac.

18

MpakTnyeckune 3aHATAA, Yac.

36

JTabopaTopHble 3aHATUSA, Yac.

N3 HUX B aKTUBHOI 1
WHTepaKTUBHO (hopMe, Yac.

N3 HKUX HpaKTquCKOIz
noAroToBkKu, 4Yac.

ATTECTauus, yac.

10

KOHcyﬂbTaLl,I/II/I, yac.

11

CawmocTosTenbHas paboTa, yac.

46

12

Buabl camocTosATeIbHOM paboThl
(KypcoBOI1 NPOEKT, KypcoBast
pa6ota, PI"3(P)/pechepar,
MOArOTOBKA K KOHTPO/IbHOI
paboTe)

P KoOHTp.

13
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Paboyas nporpammMa cocTas/ieHa Ha OCHOBaHMM (PefepasibHOro rocyAapCTBEHHOro 06pa3oBaTe/lbHOro
cTaHAapTa BbicLLEro obpasoBaHuMs NO HanpasneHuo (cneynanbHocTu): 16.03.01 TexHUYecKkas puanka

& OC BBefeH B aeincteme npmkasom Ne696 ot 01.06.2020 r. , gata ytepxaeHms: 08.07.2020 r.

MecTo AucumnArHbI B CTPYKTYpe yue6HOro nnaHa: bnok 1, o6s3atenbHas

Paboyas nporpamma paspaboTaHa Ha OCHOBE KOMMETEHTHOCTHOM MOAENN BbINYCKHUKA MO HanpaBneHnIo
(cneumansHocTh): 16.03.01 TexHMYeckas (msmka

Pa6ouasi nporpamma o6cyxeHa Ha 3acefjaHnn Kagepsbl

BM, 31.08.2022

YTBepX/aeHa Ha CoBeTe PU3NKO-TEXHNYECKOTO (hakynbTeTa, NPoTokon Ne 6 ot 31.08.2022

3aBeaytoLumii Kadeapoii:
[OLeHT, 4.d-M.H. Apkawos H. C.

OTBETCTBEHHbI 32 06pa30BaTe/bHY0 NMPOrpamMmy:

3aBefytowmii Kadegpoi Ensuos U. H.



1. BHewHe TpeboBaHWSA

Tabnuua 1.1
KomneTteHuumn
Mpynna "
MHavKaTopb! JOCTUXEHNSA KOMMNETEHLWI
ObLenpoceccroHanibHble [OMK-1 Croco6eH UCMob3oBaTh (lyHAaMeHTabHbIe 3aKOHbI MPUPO/bI 1 OCHOBHbIE
KOMMETEHL MK 3aKOHbI eCTECTBEHHOHAYYHbIX ANCLUMMNANH B NPO(ECCUOHAILHOM EATENbHOCTY
OlMK-1. 2 3HaeT 6a30Bble NONOXKEHUS PYHAAMEHTaIbHLIX Pa3fe/ioB MaTeMaTUKMN B
06beme, HEOOXOAMMOM ANA BALeHUS MaTeMaTUYeCKUM anmnapaTom A4ns 06paboTku
WH(opMaLmMy 1 aHanm3a AaHHbIX B 061acTy NpoeccMoHaIbHOM AeATeIbHOCTY
O6LLenpotheccroHanbHble OlMK-2 CnocobeH NpUMEHATL METOAbI MaTeMaTMYeCKOro aHan3a, MOAeIMPOBaHMS,
KOMMETEHLMN ONTUMM3ALMM N CTATUCTUKY AN PELLIeHNS 3aaY, BOSHUKAIOLLMX B XO4,
MPOgecCMOHa/IbHON AeATENbHOCTU
OlMK-2. 2 YMeeT HaxoauTb peLleHuns guddepeHumanbHbIX U MHTErpaibHbIX YPaBHEHNT

2. TpeboBaHna HI'TY K nnaHnpyemMbIM pesysibTataM 06y4YeHUs, COOTHECEHHBIM C

MHONKaTOopaMn AOCTVKEHNA KOMIMETEHLN n

Tabnuua 2.1

NHANKATOPbI AOCTUXKEHUS] KOMMETEHLIWIA

PesynbTaTbl 06yyeHns

dopMbl OpraHmnzaLmm
3aHATUN

OIIK-1. 2 3naeT 6a30oBbIe MOT0KeHHST PYyHAAMEHTATLHBIX Pa3aeI0B
MaTeMATHKH B 00beMe, He00X0JUMOM [UIsl BJIaIcHHsS] MATeMATHYeCKHM
anmapaToM JJist 00padoTku HHpOPMAMHN U AHAINH3A JAHHBIX B 00J1acTH
npodeccHoHAIbLHOI JesiTeTbHOCTH

Mcnonb3yeT 6a30Bble NONOXKEHUS (hyHAAMEHTaNbHbLIX Pa3/e/ioB MaTeMaTVKu B Nekumn; MpakTUYecKie 3aHATUS;
oGbeme, HeOGXOAMMOM fi/151 BNafieHNs MaTeMaTU4ecKMannapaTom s 06paboTku| CaMocTosTeNbHas pa6oTa

MHAOPMALIMK 1 aHanK3a laHHbIX B 06/1aCTU NPOMECCUOHABHOM eATENLHOCTM

OIIK-2. 2 YmeeT naxoauTh pemienus q1uddepeHIHAIBHBIX H HHTEIPATbHBIX
ypaBHeHHH

CnocobeH HaxoauTb peLleHns AMdhepeHLManbHbIX Y MHTErPaNbHbIX ypaBHEHUIA | Jlekuuin; MpakTUYecKue 3aHATHS;

3. CofepykaHue 1 CTPYKTypa ANCUUN/NHBI

Tabnmua 3.1

N3 Hux B NHpnkaTopbl
o AKTVBHbIE
Tembl neKuumn Yacbl |dopme npakT. LOCTYKEHUS!
hopmbl, vac. o
nogr., yac. KOMMeTeHL i

YyebGHas AesiTeNbHOCTb

CemecTp: 3

AnpakTuueckas eauHunua: AnddpepeHumanbHble ypaBHEHUS




1. 3agauun, npmsoasLLme K
AnddhepeHUnanbHbIM
ypaBHeHuAM. 3agada Kowwuw.
Teopema CyLLIeCTBOBaHUA U
eJMHCTBEHHOCTW peLLeHuns
3agaym Kowmn. OCHOBHbIe
TUNbI ypaBHEHWIA 1-ro
nopsagka, UHTerpupyemMble B
KBagpaTty-pax.
JAnddepeHumnanbHble
ypaBHEHMS BbICLUMX NOPAAKOB.
3agaya Kowun. YpaBHeHuS,
[0NyCcKatoLLMe NOHMKeHNe
nopsaaka. JlnHeiHble
AnthhepeHUpabHble
ypaBHeHWs, OAHOPOAHbIE U
Heo4HOPOAHbIe. Teopembl 0
CTPYKTYpE OOLLIEro peLleHms.
JTnHeliHble
AnhpepeHumabHble
ypaBHeHWs C NOCTOAHHbLIMU
Ko3(huLMeHTaMN. Y paBHEHUS
CO CreLmanbHON Npasoi
4acTbio. MpunoxeHus.
HopmanbHas cuctema
AnddhepeHUmnanbHbIX
ypaBHeHwuiA. 3agava KoLun.
MeTopg NCKNYeHns ang
peLleHns HopMasibHOM
cucTembl. CUCTEMbI IMHEMHBIX
AndhhepeHUMabHbIX
ypaBHeHUIA, CBOCTBA
peLLleHWid. PeLieHne CUCTEM
NNHEWHbIX
AndhhepeHUMabHbIX
ypaBHEHWUIA ¢ NOCTOSHHbIMM
Ko3hhuLmMeHTaMm.

12

OMK-1.2,0r1
K-2.2

Bsanmopeictsue ¢
NEKTOpPOM,
KOHCMEKTMPOBaHMe.

Anaaktunyeckasa egnHuua: BapralunoHHOe ucHuceHue

2. 3agayn BapualoHHOro
ncumcneHuns. Boisog v aHanm3
ypaBHeHWiA diinepa

4

OMK-1.2,0r1
K-2.2

Bsanmopeictsue ¢
NEKTOpPOM,
KOHCMEKTMPOBaHMe.

AnpakTnyeckas egmHMLa: Mogenu maTeMaTUYecKo (hUsmKu

3. Pe3eps: ypaBHeHuUA
MaTeMaTUYeCcKou (U3NKMN.
Pa3aeneHvie nepeMeHHbIX.
BbiBoj ypaBHeHus beccens

OrK-1.2,0r1
K-2.2

B3aumogeiictaue
CNEKTOPOM,
KOHCMeKT1pOBaHme.

N3 Hux B
thopme npakT.
noar., yac.

TeMbl NPaKTUYECKMX
3aHATUIN

AKTUBHblE

Hacbl opmbl, yac.

NHankaTopbl
LOCTMKEHUSA
KOMMeETEeHL 1A

YyebHasa aeaTelbHOCTb

CemecTtp: 3

AvpakTnyeckas eanHmua: AuddepeHumanbHble ypaBHEHUS




1. 3agauun, npmsoasLLme K
AnddhepeHUnanbHbIM
ypaBHeHuAM. 3agada Kowwuw.
Teopema CyLLIeCTBOBaHUA U
eJMHCTBEHHOCTW peLLeHuns
3agaym Kowmn. OCHOBHbIe
TUNbI ypaBHEHWIA 1-ro
nopsagka, UHTerpupyemMble B
KBagpaTty-pax.
JAnddepeHumnanbHble
ypaBHEHMS BbICLUMX NOPAAKOB.
3agaya Kowun. YpaBHeHuS,
[0NyCcKatoLLMe NOHMKeHNe
nopsaaka. JlnHeiHble
AnthhepeHUpabHble
ypaBHeHWs, OAHOPOAHbIE U
Heo4HOPOAHbIe. Teopembl 0
CTPYKTYpE OOLLIEro peLleHms.
JTnHeliHble
AnhpepeHumabHble
ypaBHeHWs C NOCTOAHHbLIMU
Ko3(huLMeHTaMN. Y paBHEHUS
CO CreLmanbHON Npasoi
4acTbio. MpunoxeHus.
HopmanbHas cuctema
AnddhepeHUmnanbHbIX
ypaBHeHwuiA. 3agava KoLun.
MeTopg NCKNYeHns ang
peLleHns HopMasibHOM
cucTembl. CUCTEMbI IMHEMHBIX
AndhhepeHUMabHbIX
ypaBHeHUIA, CBOCTBA
peLLleHWid. PeLieHne CUCTEM
NNHEWHbIX
AndhhepeHUMabHbIX
ypaBHEHWUIA ¢ NOCTOSHHbIMM
Ko3hhuLmMeHTaMm.

26

OMK-1.2,0r1

K-2.2

PelLeHWe 3aaa4 rno Teme
3aHATWI

JnpakTuyeckas egmHuua: Bapuauymo

HHOE ncymcneHme

2. BbiBOA 1 aHaNM3 ypaBHEHNI
diinepa

6

0

0

OrMK-1.2,0r

K-2.2

PelleHWe afad no Teme
3aHATWI

Onpaktudeckasa egnHmua: Mogenn m

aTemaTnyecKkoi nsnkmn

4. Pe3eps: MeTof Pypbe 1
cxXema pasfeneHus

Or1K-1.2,0I1|PeLleHne 3agay no Teme
NnepemMeHHbIX 418 MOAe/bHbIX 2 2 0 K-2 2 AT
ypaBHEHWIA MaTEMATNYECKOW ' '
(PU3NKN.
5. KoHTposibHas paboTta 2 0 0 OI‘Ii}((—_lZ.ZZ,OI‘I PeLlieHre KOHTPO/IbHX 3afay

3.1 MNpaKTnyeckasa NoaroToBka

Tabnmua 3.2

No Tembl 3aHATNA

®opMbl OpraHm3auum
3aHATUN

Co,qep>KaHV|e HpaKTMHeCKOVI noaroToBkKn

(Bnabl pabor)




1 3agaun, npusogsLLme K anddepeHumansHbiv | Mp BbInonHseT cnefytoLLme bl paboT:
ypaBHeHuaAM. 3agada Kowwn. Teopema peLueHwue 3aaad No Teme 3aHATUI
CYLLECTBOBAHMA 1 €JMHCTBEHHOCTM peLLeHmns
3afaun Koww. OCHOBHbIE TUMbI YPaBHEHW
1-ro nopsgKa, MHTerpupyembie B
KBafpaty-pax. .AudhepeHLmanscHble
ypaBHEHWs BbICLUMX NOPAAKOB. 3aaya Kowun
YpaBHeHUs, [ONyCKatoLLme NOHWKEHNE
nopsagka. JInHeliHble guddepeHumanbHble
ypaBHEHWSI, OQHOPOAHbIE N HEOLHOPOAHbIE.
TeopeMbl O CTPYKTYpe 06LLEro peLleHus.
JInHeliHble gnddepeHLabHble YpaBHEHMS C
MOCTOAHHbLIMU KO3((ULIMEHTAMU. Y PaBHEHNS]
CO cneuyanbHON NPaBoii YacTbHo.
MpunoxeHuns. HopmanbHada cuctema
anddepeHymaibHbIX ypaBHeHWIA. 3afava
Kowwmn. MeToa NCKNoYeHNs 415 peLleHms
HOPMaJIbHO CUCTEMBI. CUCTEMbI IMHEAHBIX
anddepeHUmanbHbIX ypaBHEHWIA, CBOMCTBA
PeLUeHiA. PellieHne CMCTEM NMHENHBIX
AndhhepeHUManbHbIX YpaBHEHNI C
NOCTOAHHBLIMU KO3(MLNEHTAMN.

2 Peseps: meTof Pypbe 1 cxema pasgeneHus  |Mp BbINONHSET cnefytoLL e BAbl paboT:
nepemMeHHbIX 415 MOAE/bHbIX YPaBHEHNI peLUeHwue 3aaad No Teme 3aHATUI
MaTeEMaTUYECKON (PU3NKMN.

3.2 CamocToATeNbHas paboTa 0by4yaroLerocs

Tabnuua 3.3
o VIHpKaTopb! Yacbl Ha Uackl Ha
Ne Buabl camocToATeNIbHON PaboTbl LOCTUKEHNSA
< |BbINOSIHEHWE |KOHCY/TbTaunm
KOMMeTeHU M
CemecTp: 3
1 |KOHTp0ﬂbeIe paboTbl |OI'IK-1.2 14 4

: Matematunyeckmin aHann3. ObbIKHOBEHHbIE AndhepeHLabHbIE YPABHEHUS N CUCTEMbI YPaBHEHMWIA.
CO0pHUK MHAMBMAYaNbHbIX 3aaHunii ; yuebHoe nocobue / . B. HegormbuyeHko, B. V. VIKpsiHHMKOB, . A.
KysuH [n ap.] ; noa. pea. I'. B. Hegorn6ueHko, O. B. LLepemeT. - HoBocnbupek : N3a-so HIFTY, 2019. -
150 c. - ISBN 978-5-7782-3997-5. - TeKCT : aN1eKTPOHHbIN. - URL:
https://znanium.com/catalog/product/1869469 (gata obpatleHus: 29.06.2022). — Pexxum gocTtyna: no
MOAMNUCKE.

2 |Pra/pedepar |OMK-1.2 |12 0

: Matematunyeckmin aHann3. OB6bIKHOBEHHbIE ANhepeHLMa/IbHbIE YPaBHEHUA N CUCTEMbI YPaBHEHWIA.
COOpHUK MHAMBUAYaIbHBIX 3afaHnii : yye6Hoe nocobue / I". B. Hepgorn6yeHko, B. . VIKpsaHHKKOB, . A.
Ky3uH [v gp.] ; noa. ped. I'. B. Hegormn6yenko, O. B. LLepemeT. - HoBocmbmpcek : N3a-80 HITY, 2019. -
150 c. - ISBN 978-5-7782-3997-5. - TeKCT : aN1eKTPOHHbIN. - URL:
https://znanium.com/catalog/product/1869469 (aata obpatieHus: 29.06.2022). — Pexxum gocTyna: no
nognucke. KOrosa, H. B. Bbicliad matematuka. AuddepeHumnancHble ypaBHeHUS : y4e6HO-MeTOaNYeCKoe
noco6ue / H. B. KOroBsa. - Hosocmoupck : M3a-8o HITY, 2020. - 28 ¢. - ISBN 978-5-7782-4111-4. - TekcT :
3NeKTPOHHbIN. - URL: https://znanium.com/catalog/product/1869265 (aaTta obpalieHums: 29.06.2022). —
PeXxum flocTyna: no nogmnucke.

3 |r|0,qFOTOBKa K 3aHATUAM |OFI K-1.2 |14 |O

: MaTtematunyeckmnin aHann3. ObbIKHOBEHHbIE AndhepeHLaIbHbIE YPaBHEHUS N CUCTEMbI YPaBHEHMWIA.
CO60pHUK MHAMBMAYabHbIX 3a4aHunii : yuebHoe nocobue / . B. HegormbyeHko, B. V. VIKpsiHHMKOB, . A.
KysuH [n gp.] ; noa. pea. I'. B. HegornéueHko, O. B. LLepemeT. - HoBocnbupcek : N3a-so HITY, 2019. -
150 c. - ISBN 978-5-7782-3997-5. - TeKCT : 3NeKTPOHHbIA. - URL:
https://znanium.com/catalog/product/1869469 (narta obpatyeHns: 29.06.2022). — Pexkum goctyna: no
MOAMNUCKE.

4 |I‘Io,u,r0TOBKa K atTectauum OnkK-1.2 |6 2




: Matematunyeckmin aHann3. OB6bIKHOBEHHbIE AndhepeHLMaIbHbIE YPaBHEHUA N CUCTEMbI YPaBHEHWIA.
CO0pHUK MHAMBMAYabHBIX 3aaHunii : y4ebHoe nocobue / . B. HegormbyeHko, B. N. VIKpsiHHUKOB, . A.
Ky3uH [v gp.] ; noa. pea. I'. B. Hegormn6yenko, O. B. LLepemeT. - HoBocmbumpcek : N3a-80 HITY, 2019. -
150 c. - ISBN 978-5-7782-3997-5. - TeKCT : 3MeKTPOHHBINA. - URL:
https://znanium.com/catalog/product/1869469 (aata obpatieHus: 29.06.2022). — Pexxum goctyna: no
nognucke. KOroea, H. B. Bbicliad matematuka. QuddepeHunancHble ypaBHeHUS : y4e6HO-MeTOANYEeCKOe
noco6ue / H. B. FOrosa. - HoBocnbupck : N3a-80 HI'TY, 2020. - 28 c. - ISBN 978-5-7782-4111-4. - TekcT :
3NeKTPOHHbIN. - URL.: https://znanium.com/catalog/product/1869265 (aata o6palleHus: 29.06.2022). —
PeXxMm foCcTyna: no nogmnucke.

3.3 TexHonorus oby4yeHns

[N opraHn3aLum 1 KOHTPO/ISt CaMOCTONTe/IbHOM PaboThbl 06YYatOLLIMXCS, @ TAKXKe NPOBeAeHUS
KOHCYNbTaLMWiA NPUMEHSIOTCS MHOPMALMOHHO-KOMMYHUKALMOHHbIE TEXHONMOTK (Tabn. 3.4).

Tabnuua 3.4
[JedAtenoHocTb VHhopmaunoHHO-KOMMYHMKaLVOHHbIE TEXHOI0M NN
MHopmmpoBaHue Cpefia aNeKTpOHHOro 06yyeHns HI' TY
KOHCcynbTMpoBaHue Cpefia 3NeKTPOHHOro 06yyeHmst HI'TY
KoHTpO/b Cpefia aNneKTpOHHOro 06yyeHns HI'TY
Pa3meLLeHne yuebHbIX

Cpepaa aneKTpoHHOro obyyeHus HITY

MaTepu1anos

4. MNMpaBunna atTectaunm obyyaroLmxca no ANCUUMNINHE

[ns atTecTaymm obyvarowmxca no AUCUMNINHE cnosb3yeTcs 6abHO-PenTUHIOBas c1UcTeMa
(BPC), no3sonstoLwas BbICTaBSATb OLEHKWN MO TPaaULMOHHOM LWKane n 15-ypoBHeBoi ECTS.
KpaTkast nHthopmaums o bPC npusegeHa B Tabn. 4.1.

Tabnuua 4.1
MuH. o
OueHvBaeMble BUbl JeATENbHOCTY 00yyaroLmxcs a1 MakcrMasbHbIN 6ann
CemecTp: 3
IIpakxmuueckue 3anamusi: 0
Konmponsnwvie pabomur: 30 60

KoHTponupytowme matepuanbl NpuBoAATCs B "MaremaTiyeckuii aHanus. ObbIKHOBEHHbIe AnddepeHLanbHbIe ypaBHEHNA N CUCTEMbI ypaBHeHNIA. CHOPHMK
VHANBMAYaNbHbIX 3afaHuii : yuebHoe nocobue / ™. B. Hegornbuerko, B. . kpaHHukos, . A. KyauH [1 gp.] ; noa. pea. . B. Hegorn6uyeHko, O. B. LLlepemer. -
HoBocunbupck : M3a-8o HITY, 2019. - 150 c. - ISBN 978-5-7782-3997-5. - TeKCT : a1eKTPOHHBINA. - URL: https://znanium.com/catalog/product/1869469 (nata o6patLeHw:
29.06.2022). — Pexkum gocTyna: no nognmcke."

PI3/Pegepam: 10 20

KoHTponupytoLme matepuanbl NpUBOAATCS B "MatemaTuyeckuii aHanms. O6bIKHOBEHHbIE AnddepeHLanbHbIe ypaBHEHNS N CUCTEMbI ypaBHEHNIA. CEOPHUMK
MHAMBUAYabHbIX 3afaHui ; yue6Hoe nocobme / . B. Hegormbyenko, B. W. NkpsHHukos, ™. A. KysuH [u ap.] ; nog. pea. . B. Hegorn6ueHko, O. B. LLlepemer. -
HoBocunbupck : M3a-8o HITY, 2019. - 150 c. - ISBN 978-5-7782-3997-5. - TeKCT : aneKTPOHHBbIN. - URL: https://znanium.com/catalog/product/1869469 (nata o6patLeHw:
29.06.2022). — Pexkum focTyna: no nognucke."

3auem:

10 20

KoHTponupytoLme MaTepuanbl NpUBOAATCS B "MatemaTuyeckuii aHanms. O6bIKHOBEHHbIE AndidepeHLanbHbIe ypaBHEHNS N CUCTEMbI ypaBHEHNIA. CEOPHMK
VHAMBUAYaTbHbIX 3afaHui ; yuebHoe nocobue / . B. Hegornbyerko, B. W. NkpsaHHukos, . A. KysuH [u ap.] ; nog. pea. . B. Hegorn6ueHko, O. B. LLlepemer. -
HoBocwmbupck : M3a-Bo HITY, 2019. - 150 c. - ISBN 978-5-7782-3997-5. - TeKCT : aneKTpoHHbIN. - URL: https://znanium.com/catalog/product/1869469 (nata o6patLieHw:
29.06.2022). — Pexkum focTyna: no nognucke."




B Tabnuue 4.2 npefcTaBieHo COOTBETCTBYE POPM KOHTPO/S 3asB/sieMbIM TPeGOBaHMSAM K
pe3ynbTaTaM OCBOEHMUS AUCLUNVHBI.

Tabnuua 4.2
Kogb! DopMbl KOHTPOSIA
KOMMeTeH NHAMKaTOopbl SOCTVXKEHNA KOMMETEHLNA
LLMVI KoHTp. |3awmTa 3aver
pab. Pr3/p
OMMK-1 2. 3HaeT 6a30Bble MOMOXKEHUA hyHAAMEHTA/IbHbIX Pa3feNnoB MaTeMaTUK/ B
OMK-1 00beMe, He06X0AUMOM A5 BNafeHMs MaTeMaTUYeCcK M annapaTom A5 06paboTku + + +
MH(hopMaLMm 1 aHanm3a AaHHbIX B 06/1aCTi NPOMECCUOHATBHONR AEATENBHOCTY
OlMK-2 2. YMeeT HaxoAnTb peLLeHnst AnddepeHUnanbHbIX U MHTErPa/IbHbIX YPAaBHEHWA
OMK-2 ANTH AndpepeH, P yp + |+ | o+

®OH/ OLIEHOYHBIX CPEACTB MO AMCLMMIHE NPeACTaBNeH B NpunoXeHnn Ne 1 K paboyel
nporpamme.

5. Jlutepatypa

OcHOBHas nTepaTypa
1. Hazaposa T. M. luddepenrmansasie ypaBHeHus : yueOHoe mocodue / T. M. Hazaposa, 1. M.
[Tynsimes, B. B. Xa6mos ; HoBocu®. roc. TexH. yu-T.- HoBocubupck: U3x-so HI'TY, 2017.-99 c. :
ui.- Pexxum pocryma: http://elibrary.nstu.ru/source?bib_1d=vtls000237084
2. Xyxoga, I'. C. Iludpdepenunansusie ypasuenus : yueouuk / I'. C. XKykoBa. — Mocksa :
NH®PA-M, 2020. — 504 c. — (Bricmee oOpazoBanue: bakamaspuar). - ISBN 978-5-16-015970-6.
- Texcrt : anexktponHsiit. - URL: https://znanium.com/catalog/product/1072180 (mata oGpamnieHmsi:
29.06.2022). — Pexxum mocTyma: 1o TOIIHCKE.
3. Kazannesa, E. B. [lubdepenunansupie ypasHeHus. @a3oBast mI0CKOCTh : yueOHOe ocooue / E.
B. Kazanuesa. - HoBocubupck : U3a-so HI'TVY, 2020. - 64 ¢. - ISBN 978-5-7782-4128-2. - Tekcr :
anextpoHHsIid. - URL: https://znanium.com/catalog/product/1869276 (nata oopameHus:
29.06.2022). — Pexxum 1oCTyIa: TIO TOAIUCKE.
4. Kpatkuii kypc maremarnueckoro ananausa. T. 1. luddepenuranbHoe U HHTErPaIbHOE
ucuucieHns QyHKIUI oaHOM nepemenHoi. Psaasr: Yuebnuk / Kynpsisues JI. /1., - 4-e usm. -
M..®OU3MATIINUT, 2015. - 444 c.: ISBN 978-5-9221-1585-8 - Pexum mocryma:
http://znanium.com/catalog.php?bookinfo=854332 - 3aru. ¢ sxpaHa.

5. Jlenosckas, E. B. Pemenne nuddepeHunansHeix ypaBHeHHIT | opsiaka 1 HEKOTOPBIX BHIOB
auddepeHIHATBHBIX YPABHEHUHN CTAPIIETO MOPSaKa [ DIeKTPOHHBINM pecypc] : METOI. YKa3aHUSI K
tunoBomy pacuery / E. B. Jlenoeckas, H. b. Maxosa. - M. : MITABT, 2007. - 21 c. - Pexum
noctyrma: http://znantum.com/ - Pexxum moctyma:
http://znanium.com/catalog.php?bookinfo=401063 - 3aru. ¢ 3xpaHa.

[lononHnTenbHas nuTepaTypa

1. Xykosa, I'. C. IuddepeHunanbHple ypaBHEHUS B IPUMepax M 3a7avax : yueOHoe mocodue /
I'.C. XKykoBa. — Mocksa : UH®PA-M, 2022. — 348 c. — (Bricuiee o6pazoBanue: bakanaspuar).
— DOI 10.12737/1072182. - ISBN 978-5-16-015971-3. - Tekcr : anekTpoHHsbIit. - URL:
https://znantum.com/catalog/product/1864884 (mara oopamenus: 29.06.2022). — Pexxum moctyma:
0 TIOZITHUCKE.

VIHTepHeT-pecypcehbl

1. Allmath.ru : Bcst maTematuka B ogaom Mecte : caidt. — 2000— . — URL: http://www.allmath.ru/
(mata o6pamenus: 07.04.2022). — TekcT : 3IEKTPOHHBIN.




ypaBHeHuii. COOpHHK WHIWBHAYAIBHBIX 3aaaHui | yaeOHoe mocooue / I'. B. Hemorn6uenko, B. N.

6. MeToagun4eckoe 1 NporpaMMHoe obecrieyeHne, NHHOPMAaLIMOHHbIE TEXHOIOT NN

6.1 MeTogunyeckoe obecrneyeHne
1. Marematnyeckuii anann3. OObpikHOBeHHBIE U PepeHInaTbHbIE YPABHEHUS H CUCTEMBI

Ukpsaaukos, I'. A. Ky3us [u ap.] ; mox. pen. I'. B. Hemoru6uenko, O. B. [llepemer. -

Hosocubupck : U3n-so HI'TY, 2019. - 150 c. - ISBN 978-5-7782-3997-5. - Tekct : 21€KTPOHHBII.
- URL: https://znantum.com/catalog/product/1869469 (nata oopamenus: 29.06.2022). — Pesxxum

A0CTyIIa: IO IMOAIIHNCKE.

2. FOroga, H. B. Beiciias matemaruka. [luddeperumansapie ypaBHEHUS © yaeOHO-METOAMYECKOe
nmocobue / H. B. FOroga. - HoBocubupck : M3a-so HI'TVY, 2020. - 28 ¢. - ISBN 978-5-7782-4111-4.
- Texcrt : anexktponnsiit. - URL: https://znanium.com/catalog/product/1869265 (narta oGpanieHmsi:

29.06.2022). — Pesxum mocTyIma: 1o MOAIICKE.

6.2 Cneunann3npoBaHHOe NporpamMmmHoe obecreyeHme
1 [Taket oducHbIx ipunoxkennii Microsoft Office
2 Onepanuonnas cuctema Microsoft Windows

6.3 NHhopMaLmoHHble TEXHONOrnn

IMpw ocyLLLECTBIEHNI 06pa30BaTeIbHOTO NPOLECca Mo AUCLMN/MHE NMPUMEHSIOTCS 31EMEHTbI
AMCTaHLMOHHbIX 06pa30BaTe/bHbIX TEXHO/OMN, & TAKXKe CUHXPOHHOTO M aCUHXPOHHOTO
B3aMO/IEICTBIA B 9/1EKTPOHHOI MHOPMAaLIMOHHO-06pa3oBaTebHOl cpefpl HITTY.

7. MaTepuranbHO-TeXHMYECKOE 0becneyeHmne

Mpe3eHTaLMOHHOe 060pyA0BaHMeE

No

HanmeHoBaHue

Ha3HauyeHue

1

Mpe3eHTaUMoOHHOe 060pYyA0BaHME
(MynbTUMeANa-NPOEKTOP, 3KPaH, KOMMNbOTEP
18 ynpaBaeHus)

YTeHue NeKLmnin
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1. O000meHnHas cTPYKTYpPa (POHIA OLEHOYHBIX CPEICTB JUCHUILINHBI

OO6o0mieHHass CTpykTypa (OHIA OIEHOYHBIX CpeAcTB Ho Aucuumiaune Juddepenunansbaoie
ypaBHeHUs mnpexactaBieHa B Tabmume. COBOKYNHOCTh pE3yJbTaTOB OOYYEHHS IO TUCLUILIMHE
COOTHECEHA C YPOBHAMH C(POPMHUPOBAHHOCTH KOMIIETCHIIMH U COOTHECEHHBIMH C HUMHU HHIUKATOPAMHU.
NHIuKaTopsl JOCTHXKEHUS KOMITETEHIIMH U3MEPSIEMbl C TOMOIIBIO CPEACTB TEKYIIEH U MPOMEKYTOUHOMH
aTTecTanuy no aucuuminmHe J{uddepenuansapie ypaBHEHUS.

Tabnuua

JTansbl OHEHKH pPe3yJIbTATOB 00y4eHUs 1
COOTHECEHHbIX ¢ HUMHM MHIUKATOPOB
JTOCTHKEHHUS KOMITeTeHIIUH

dopmupyemblie
KOMIEeTeHI[HH

HNupnkatopsl
KOMIIeTeHI N i

Tembl

Meponpusitust
TeKyIIero KOHTPOJIsI
(xoHTpOIBLHAS
padora, KypcoBoi
npoekrt, PI'3(P),
pedepar u ap.)

IIpomexyTouHas
aTTecTanus
(3K3amMeH, 3a4eT)

OIIK-1 Crocoben
UCIIOJIb30BaTh
(dbyHnaMeHTaIbHbIC
3aKOHBl INPHPOIBI H
OCHOBHBIC  3aKOHBI
€CTeCTBEHHOHAYYHBIX
JHCIATUTHH B
npogeccHOHABHON
JIeSTeIbHOCTH

2. 3Haet 6a30BbIE
MTOJIOKEHHUS
(byHIaMEHTaIbHBIX
paszienos
MaTeMaTHKH B
o0BeEME,
HEOOXOAMMOM IS
BIIAJIEHHS
MaTeMaTHYECKUM
amnmapaToMm Jyist
00paboTKH
nHdopmanuu u
aHajau3a JaHHLIX B
obmactu
npodeccHoHAILHON
JEATENHOCTH

BriBom u aHanu3 ypaBHEHUU
Olinepa 3agaun BapHAIIOHHOTO
ucuucieHus. BeiBog U aHanu3
ypaBHeHuil ~ Oilnepa  3azauw,
TIPUBOJISIIHE K
muddepeHnraTbHEIM

YPaBHEHUSIM. Bagaua  Komm.
Teopema  cymiecTBOBaHHMSA U
€IMHCTBEHHOCTH PEIICHU 3a7auul
Komm. OcHOBHBIE THIIBI
ypaBHEHUN 1-ro HOpAJIKa,
UHTETpUpyeMble B KBajJpaTy-pax.
JuddepeHnnanbabie  ypaBHEHUS
BBICIINX TOPSIKOB. 3anada Komrm.
VYpaBHeHUs, JIOIyCKaroIIue
MOHM)KEHUE mnopsiaka. JIuHelHble
muddepeHnnaNbHbIe  YpaBHEHHUS,
OJHOPOJHbIE ¥ HEOIHOPOIHBIE.
Teopembl 0 cTpykType oOmiero
peuieHus. Jluneitnbie
i depeHnnanbHble ypaBHEHHs C
HOCTOSIHHBIMH KO3 (HIINEHTaAMH.
VYpaBHeHHsT CO  CHEUHAIbHOU
npaBoid 4acTtero. Ilpunoxenus.
Hopmanbnas cHucTeMa
muddepeHnnanbHbIX  ypaBHEHUH.
3amaua Komn. Meton
HCKJIIOUEHUs JUIs peleHus
HOpMaJlbHOU cucTeMbl. CHCTeMBI
JMHEHHBIX  1uddepeHmanbHbIX
YPaBHEHMH, CBONCTBAa pEIIEHUI.
Pewenne  cucreM — JIMHEMHBIX
muddepeHnnanbHEIX ypaBHEHHH C
MTOCTOSTHHBIMU KO3 (QUITIEHTaMH.
KonTtponbHast pabora Peseps:
metoq Pypbe U cxema pazeieHus
MEPEeMEHHbIX AN MOAEIBHBIX
ypaBHEHUI MaTeMaTHYECKOU
¢msuku.  PesepB:  ypaBHEeHUs
MaTeMaTUYECKOU (bu3KKH.
Pa3znenenune nepemeHHsIX. BriBox
ypaBHeHus beccens

KonrponbHas padorta
3azanus 1-6,
PI'P temnr 1-5

3ayer, Bonpocsi12-16

OIIK-2 Crocoben

2. YMeeT HaXOIUTh

BeiBon W aHanu3  ypaBHEHHH

KonrposbHas paborta

3ayer, BonpocsI6-17

2




MNPpUMCHATH  MCETOABI [ pCILICHUS 3171nepa 3aaaq1/1 BapuallMOHHOTO | 3alaHUsA 1-4,

MaTeMaTHIECKOTO muddepeHInanbHeIX |ucuncnenus. BwiBog wu  aHamms |PTP temsr 2-5
aHanm3a, 1 UHTETPATbHBIX ypaBHeHHH ~ Diinmepa  3amauw,
MOJICITUPOBAHHSA, YpaBHEHHH TIPUBO/IAIIIHE K

ONITUMU3AIHN u mddepeHnraTbHBIM

CTaTUCTHKH TUTS ypaBHeHIsIM.  3amada  Komrm.

pereHuns 3ajad, Teopema  cymiecTBOBaHMS U
BO3HHUKAIOIIUX B XOJ €IMHCTBCHHOCTH PEICHUSI 3aauu
npoQeCCUOHATBHOM Komm. OcHOBHBIE THIIBI

JICSITETBHOCTH ypaBHCHHUI 1-ro MOPsI/IKa,

HHTErpUpyeMble B KBaJpary-pax.
Juddepennmanbapie  ypaBHEHUS
BBICIINX MOPsIAKOB. 3amadya Komrm.
VYpaBHeHus, JIOITYCKaoIue
MOHW)KEHUE mnopsaka. JIuHelHble
muddepeHnranbHble  YpaBHEHHS,
OJHOPOJHbIE M HEOIHOPOIHBIE.
Teopembl 0 cTpykType oOrmIero
peleHus. JIuneiinbie
i depeHnnanbHble ypaBHEHHs C
MOCTOSTHHBIMU - K03 duimeHTamu.
VYpaBHeHHs CO  CIEUHATIBHOU
npaBol 4yactero. llpunoxkeHus.

Hopwmanbhas cucTeMa
muddepeHInaNbHBIX  YpaBHEHHUH.
Bamaua Kommn. MeTton

UCKJIIOYEHHS 11 peIleHHs
HOpMaJbHOW cucTeMbl. CHCTEMBI
JTUHEWHBIX  auddepeHIHaIbHBIX
YPaBHEHUM, CBOMCTBA pEILICHUM.
Pemenne  cucreM — JIUHEHHBIX
i depeHInanbHbIX ypaBHEHHH ©
HOCTOSIHHBIMH KO3 (HIIMEHTaMH.
KonTtponbHast pabotra Peseps:
MeToll Dypbe U cxema pa3JeeHUs
MEPEeMEHHbIX  UII  MOJICNIBHBIX

ypaBHEHUH MaTeMaTH4eCKON
¢msuku.  PesepB:  ypaBHEeHHUs
MaTeMaTH4eCcKOH ¢bu3HKH.

Paspenenune nepemenHsix. BriBog
ypaBHeHHs beccens

2. MeTtoanka oueHKH 3TanoB GopMHUPOBAHMS KOMIIETEHIHIA MO AUCHUILINHE

PesynpraThl OOy4eHHS 1O JUCHUIUIMHE, COOTHECEHHBIE C YCTAHOBJIEHHBIMH B TIpOrpamMme
WHJIUKATOpaMu JIOCTH)KEHHUS] KOMIETEHIMI TPOBEPSIOTCA NpPH MPOBEACHUH MEPONPUATUA TEeKyIIen
aTTecTanuu (KOHTPOJIS) B IPOIIECCE M3YUEHHUS TUCITUIIINHBI, YKa3aHHBIX B TaOIuIE pa3zaena 1.

B 3 cemectpe o0s3aTenbHBIM 3TAllOM TEKYIIEW aTTecTallMd SBJISIOTCS pacdeTHO-rpaduueckast
pabota (PI'P), xoutponbHas padora. TpeGoBaHus K BeimosHeHHI0 PI'P, KOHTposibHON paboOTHI, COCTaB U
npaBuiia olleHKH chopmynrpoBansl B nacropte PI'P, koHTponbHOM paboThI.

[TpomexxyTouHas aTTecTalys MO AUCHHUILUIMHE TIPOBOAMTCA B 3 cemecTpe - B (opMme 3adera,
KOTOPBI HampaBjeH Ha OIEHKY C(POPMUPOBAHHOCTH PE3YJIbTAaTOB OOy4YEHHUS 1O JUCIUILINHE,
COOTHECEHHBIX C YCTAHOBJIICHHBIMM B IIpOrpaMMe HHAMKATOpamMH AOCTHKeHus kommereHuuiOIIK-1,
OITK-2 ¥ COOTHECEHHBIX ¢ HUMH HHIMKATOPOB.(CM. TabauIy pasaena 1).

3aueT mpoOBOAMTCA B MUCbMEHHOW (hopme, MO OmiieTaM, BapHaHTHI COCTaBISIOTCS M3 BOIPOCOB,
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MPUBCACHHBIX B IACIOPTC 3a4CTa,lIO3BOJIAIOINNX OHCHUTL PC3YJIbTAThI O6y‘-ICHI/I$I 1o JUCHHMIIIIMHE,
COOTHECCHHBIC C YCTAHOBJICHHBIMH B IIPOIrpaMMe€ HHAWKATOpaMU JOCTUKCHUA KOMHCTGHHI/II\/'I

OO0uye mpaBuia BBICTABICHUS OLIEHOK TEKYLIEH M MPOMEKYTOYHON aTTeCTallUu IO JAUCLUILIMHE
OTIpeNIeNAI0TCS OATUIbHO-PEUTHHTOBON CHCTEMOH, MPUBEIEHHON B paboyeil mporpaMMe AUCIUTUINHBL.

Ha ocHoBaHuU KpuTEpHEB, TPUBEACHHBIX B II. 3,0CYIIECTBISCTCSA OIEHKA YPOBHEH JOCTUTHYTHIX
pe3yJIbTaTOB O0YUYEHUS 1O TUCIUTUINHE, COOTHECCHHBIX C YCTAHOBJICHHBIMU B MIPOTPAMME WHIUKATOPAMU
noctwkenus komnereHuid OIIK-1, OIIK-2, 3akperuieHHbIX 3a JUCITUTIIMHOM.

3. OO0mas xapakTepucTHKA YPOBHeH pe3yJbTaTOB 00y4eHHs, COOTHECEHHBIX ¢ HHAUKATOPaAMH
JOCTHKEHHUS KOMIIeTeHIIUIA

IIponBunyThiii. TeopeTHueckoe  COIAEpKAHUE Kypca  OCBOEGHO  IONHOCTBIO.  CTyneHT
JIEMOHCTPUPYET CHUCTEMAaTHYECKOEe M IIIyOOKOEe IMOHMMaHHE y4yeOHOro MaTepuaja M CHOCOOHOCTh K
CaMOCTOSITETILHOMY TIOTIOJTHEHUIO M OOHOBJICHHMIO 3HAHWM B XOoJe JanbHeimmeidl yueOHOH padoThl u
npodeccnoHanbHOR aeaTenbHocTH. CHOpMUPOBaHBI HEOOXOIUMBbIE HABBIKU MpaKkTHUecKoi paboTel. Bee
yueOHbI€ 3aJJaHusl, IPEJyCMOTPEHHBIE TPOrpaMMOil 00yUeHMsI, BHITIOJHEHBI KAYECTBEHHO, 0€3 3aMe4aHui.
Pe3ynpraTsl 00yueHHs O TUCHUILIIMHE, COOTHECEHHBIE C YCTAaHOBJICHHBIMH B IIPOrpaMMe MHIUKATOpaMU
JOCTUKEHUS] KOMIIETEHLIMM, OLIEHEHbI YUCIOM OaJlyIoB, BXOASILUM B AMANa30H IPOABUHYTOTO YPOBHSL.

Ba3zoBblii. Teoperuueckoe cojepkaHHE Kypca OCBOEHO B o00beMe, HEO0OXOIUMOM IS
MaIbHEWIeH y4eObl ©  Tpo(ecCHOHANBHON  JeATSNBHOCTH. HaBbIKM MpakTUYecKolW paboThI
chopMupoBaHbl Ha 6a30BOM ypoBHE. Bcee mpeaycMoTpeHHbIe TporpaMMoil 00ydeHus: yueOHble 3aaHus
BBITIOJIHEHBI C HEOOJBIIUMHU MOTPEIIHOCTAMU. Pe3ynpTaTel 00ydeHus: Mo AUCIUIUIMHE, COOTHECEHHBIE C
YCTaHOBJICHHBIMHU B IMPOTpaMMe MHAUKATOPAMH JIOCTHXKEHUSI KOMIIETEHIINH, OIIEHEHbI YUCIOM 0allsioB B
npeenax 6a30BOro ypoBHsI.

IToporoselii. Teoperuueckoe colepkKaHUE Kypca OCBOEHO B 00beMe, HEOOXOIUMOM s
JanpHene yueosl U npodeccnoHalbHOM nesTenbHOCTH. HekoTopble npakTuyeckue HaBbIKU paboThI ¢
chopMupoBaHbl C mpobenamu. YueOHble 3aJaHMs, NPEAYCMOTPEHHbIE NPOrpaMMoi 0oOydeHus,
BBIMOJHSUINCh C OMIMOKaMM, HCIIPaBICHHBIMU TI0JI PYKOBOJACTBOM IIpernojaBaTelns. Pe3ynbTaTsl
o0y4yeHMsT TO JUCLMIIMHE, COOTHECEHHBIE C YCTaHOBJICHHBIMH B MporpamMme HHJIUKATOpaMu
JOCTUKEHUS] KOMIIETEHIIMH, OLIEHEHBI YMCIIOM OallsIoB B IpeJiesiax MOPOroBOr0 YPOBHS.

Hu:xke nmoporosoro. Teoperuueckoe cojep)kaHue Kypca ocBoeHO (pparmeHtapHo. HeoOxoaumele
HaBbIKM IPAKTHYECKOM pPadoThl c(OpMHUPOBAHbI MHMHHUMAJIbHO. bBONBIIMHCTBO Yy4eOHBIX 3aJaHuUM,
IPEIYCMOTPEHHBIX MporpaMMoi OOy4eHHUs, HE BBINOJHEHBI. Pe3ynbTaThl 0OyueHMs MO AUCLUILUIMHE,
COOTHECEHHbIE C YCTAHOBJICHHBIMH B IPOrpaMMe€ HHJWKATOPAMU JOCTH)KEHHS KOMIETEHIIMH, OILIEHEHbI
quCI0M OalIoB, BXOASIIUX B AMANa30H HUXKE TOPOTOBOT'O YPOBHSL.



DenepanbHOE TOCYAaPCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICITIETO 00Opa30oBaHUs
«HoBocubupckwii rocy1apcTBEHHBIN TEXHUYIECKIH YHHBEPCUTET»

Kadenpa Briciieit MaTeMaTUKu

IHacnopr 3a4era

no puciuruinie «/luddepennuanbubie ypaBHEHUA», 3 CEMECTP

1. Meroauka oLeHKH

3adeT MpPOBOAMTCS B MUCBMEHHOM (opme, mo Omneram. buser cocrout u3 1 Bompoca u 3
3a/1a4 ¥ OpMUpPYETCs 10 CIESTYIOIEMY IPaBUILY:
— TIepBBIN BOMPOC BEIOMpAETCst U3 Trara3zoHa Bompocos 1-17;
— BTOpOIi Bonpoc — 3agada Komm utst nudepeHnmanbHoro ypaBHeHus 1-1o nopsiaka,
— Tperuil Bonmpoc — 3aj1ada JudepeHuaIbHOr0 YpaBHEHHs 2-T0 MOPsIKa MU CHCTEMbI
YpaBHEHUH;
— 4YeTBEpTHIN BONpOC- 3a/1a4a, TpeOyroliasi UCIIoJIb30BaHUs (pyHKUUN Diinepa.
Taxkum 00pazom, IPOBEPSIOTCS Pe3yabTaThl O0yUEHUs M0 AUCIUIUINHE, COOTHECEHHBIE C
YCTAHOBJICHHBIMH B ITPOrpaMMe MHAUKATOPaMH JOCTHXKEHUS! KOMITeTEHLIUH.
Ha 3auere mpenopaBarens BIpaBe 3a[aBaTh CTYACHTY YTOUHSIOIINE W JONOJHHUTEIHHBIC
BOIMPOCHI U3 00111ero niepeyns (1. 4).
Mdopma Guiera st 3auera

HOBOCHBUPCKUUT OCYJIAPCTBEHHBIUTEXHUYECKUIYHUBEPCUTET
®akynbrer OTO

Buaer Ne
K 3aueTy no aucruruinie «luddepennmanbapie ypaBHEHUS

1. Tloctpoenue ¢yHIaMEHTANIbHOM CHUCTEMbI peIIeHUI s JTUHEHHOTro
OJIHOPOJHOTO (P PEpPeHITNATBHOTO YpaBHEHUS] C TOCTOSIHHBIMH
KodpUITUEHTaAMH.
Pemnts 3amauy Kowm:  xy  +y = Inx; y(1)=0.
3. Haiitu Bug oOmero pemeHuss (HE HAaxXOAs HEONPEIeTEHHBIX
K03 duLMeHTOB) 11 AU PEepeHIINATBLHOTO YPaBHEHUS
y' +4y = 2x3e™
4. HantuI'(3/2),I'(5/2),[(n+ 1/2).

o

Yr1Bepxknaato: 3aB. Kadenpoit BM Apxkamos H.C.
(moamuCh)
(nara)

2. Kpurepumu oumeHKu pe3yjabTaTOB 00y4YeHHsI, COOTHECEHHBIX C YPOBHSIMH OCBOEHMHS
HHAUKATOPOB JO0CTHKEHUSI KOMITeTEeHIUI

OtBer Ha OWIET Ul 3a49€Ta 3aCHUTBIBACTCA Ha NPOABUHYTOM YPOBHE, €CJIM CTYJACHT
1



NPOBOJMT CPAaBHUTEIIbHBIM KOMILICKCHBIN aHAIN3 MaTepHuaia, BIABISCT MPOOJIEMbI, Tpeiaract
MEXaHU3MBl HMX PEIICHUs, MPEACTABISCT KOJWYCCTBCHHBIC XapaKTEPUCTUKU OIPEICICHHBIX
MIPOIIECCOB, MPUBOIUT KOHKPETHBIE NMPUMEPHI, HE JOMYCKAeT OIMMOOK M CIOCOOCH 000CHOBATH
BBIOOp Merona pemieHus 3anadd. COBOKYIHOCTH PE3YJIbTaTOB OOydYEHHUS IO JIUCIUIUIMHE WU
COOTHECCHHBIX C HUMHU HHJIUKATOPOB JOCTHKCHHS KOMIICTEHIIMH HE COJEPKUT MPOOEIIOB.
YcTaHOBICHHBIE B IIpOrpaMMme KOMIIETEHIIMH C(HOpPMHUPOBaHBI B TOJHOM oObeme. OrieHKa
cocraBisieT om 18 0o 20 bannos.

OTBet Ha OWJIET JUIA 3a4YeTa 3aCYMTHIBACTCS HAa 0a30BOM YPOBHE, €CJIIU CTYJICHT IPH OTBETE
Ha BOMNPOCH (POPMYIHPYET OCHOBHBIC IOHSTHUS, NAET XapaKTEPUCTUKY IPOIECCOB, SBICHUH,
IIPOBOJIMT aHAJIN3 MIPHYKH, YCIIOBUH, CIIOCOOCH MPEICTAaBUTh KOJMYCCTBCHHBIC U KaYeCTBCHHBIC
XapaKTePUCTUKU MPOIECCOB, HE JIOMYCKAET CYIICCTBCHHBIX OIMUOOK TPU PEIICHUU 3a/Iadm.
COBOKYITHOCTh Pe3yJIbTaTOB OOYYEHHUS MO JUCIUIUIMHE U COOTHECEHHBIX ¢ HUMH HHJIUKATOPOB
JOCTVIKEHHUS KOMIIETCHIIMA COACPKHUT HECYIIECTBEHHBIE TPOOENbl. YCTAaHOBJICHHBIE B
porpaMMe KOMIeTeHIHH chopMHpoBaHbI Ha 0a30BOM ypoBHe. OrieHka coctapisieT om 14 0o 17
bannos.

OtBer Ha OWiIeT Ui 3a4YeTa 3aCUMTHIBACTCS HA MOPOrOBOM YPOBHE, €CIIM CTYICHT IpU
OTBETE Ha BOMPOCH JACT ONPEACICHHE OCHOBHBIX IOHSATHH, MOXET I0Ka3aTh MPHYUHHO-
CJICJICTBEHHBIC CBSI3M SIBJICHUH, IPU PELICHUH 3a/Ja4Yd JONMYCKAeT HEIMPUHIUIHAIbHBIC OIIHOKH,
HanpuMep, BBIYHCITUTENBbHBIC. COBOKYITHOCTh pE3YJIbTATOB OOYYEHUS 10 JHCHUIUIMHE U
COOTHECEHHBIX C HHMH MHJIUKATOPOB JOCTH)KCHHS KOMIIETECHIIUH COAEPKHUT IPOOEIHI.
YcTaHOBIIGHHBIC B TIPOTpaMMe KOMIIETCHIIMH COPMUPOBAHBI HA TIOPOroBoM ypoBHE. OrieHka
cocrasigeT om 10 0o 13 6annos.

OtBer Ha Owier Ui 3aYera CUMTACTCS HeEYA0BJIETBOPUTEIBHBIM (HUXKE IOPOTOBOTO
YPOBHS1), €CJIM CTYACHT NPU OTBETEC Ha BOMPOCHI HE JaeT OINPEICICHUNH OCHOBHBIX TOHSTHH, HE
CIIOCOOEH TMOKa3aTh MPUIMHHO-CIICICTBEHHBIC CBS3H SIBJICHUH, ITPH PEIICHUU 3a/1a4M JIOTYCKAeT
NPUHIUNHATIbHBIE OMMOKU. COBOKYITHOCTh pPE3YJIbTaTOB OOYYEHHS [0 JUCHUILUIUHE W
COOTHECCHHBIX C HUMHU HWHAWKATOPOB JOCTH)KCHUS KOMIICTCHIIUH COJEP)KHUT CYIICCTBEHHBIC
po0OeIibl. Y CTaHOBJICHHBIC B MPOrpaMMe KOMIICTCHIIMH He chopMupoBaHbl. OIICHKA COCTABIISIET
menee 10 b6annos.

3. Ixkana oueHku

3ayer cuuTaeTcs CIaHHbIM, €CIIM CyMMa 0aJIoB IO BCEM 3a/1aHUsIM Ousiera coctasisier ot 10
1o 20 6amioB BkimouutenbHo. Cymma mMeHee 10 6amioB mpU3HAeTCs HEYJOBIETBOPHUTEIbHBIM
Pe3yJIbTaToOM NMPOMEKYTOYHON aTTECTAlUU MO TUCITUILINHE.

B oOmiell omeHke Mo AUCHMIUIMHE Oalibl 3a 3a4eT YYUTHIBAIOTCS B COOTBETCTBUM C
paBUJIaMu OAJUIbHO-PEUTUHIOBOM CHCTEMBI, ycTaHOBIeHHbIMU B HI'TY.

&

Bonpocsl k 3a4uety no aucuumimnne «/uddepenimanbabie ypaBHEHUDY

JY 1-ro nopsiaka. OCHOBHBIE TIOHATHSL.
2. J1Y l-ro mopsaka ¢ pa3IessSonuMICs IIEPEMEHHBIMHU, OJTHOPOIHEIC, THHCHHEIE,
bepnynnu, B nonHsIx quddepenunanax. MeToasl MHTEIpUPOBaHHUS.
Y 2-ro nopsigka, 1OMyCKarOIKe MOHUKEHNUE MOPSJIKA.
CaoiicTBa penieHui mTuHeNHbIX Y.
Omnpenenurens BpoHCKOro u ero cBoicTa. Y paBHeHMe JINyBUIUIS U €r0 IPUMEHEHUE.
CrpykTypa MHOKECTBa pelieHui JnHenHoro /Y.
MeTto Bapualuy MOCTOSHHBIX /715 JINHEHHOTO HEOAHOPOHOTO MU (hepeHIINaTBEHOTO
ypaBHeHus. CrieranbHas paBasi 4acTh U METOJ] HEONPEIEICHHBIX KO3((DUIIMEHTOB.
8.  Tlocrpoenue hpyHIaMEHTATBHON CHCTEMBI PEIICHHUH IS TMHEHHOTO OJTHOPOJIHOTO
Qg QepeHInanbHOT0 YpaBHEHHS ¢ TOCTOSIHHBIMU K03 puiineHTamu.

=

No ko



10.
11.

12.
13.
14.

15.
16.
17.

[Toctpoenue hyHIaMEHTATHHONW CUCTEMBI PEIICHHUH ISl CHCTEMbI THHEHHBIX OTHO-
poaHbIX nuddepeHITMaTbHBIX YPABHEHHH MIEPBOTO MOPSIKA C TOCTOSTHHBIMUA KO3(-
bunmeHTaMH.

VYpasuenue beccens, bynkiuu beccenst — oOmee moHsTHE.

®ynkuuu beccens 1-ro poga; acHMITOTHKA B OKPECTHOCTHU HYJIs; JINHEHHAs
HE3aBUCHUMOCTb ISl HELIEJIBIX UHJIEKCOB.

@ynxkiun beccens 1-ro pona — cimydaid nensix HHIeKcoB; Gynkun beccens 2-ro pona.
Oyukiuu beccens 1-ro poaa miid moaynenbix HHACKCOB.

Onpenenenue ['-pynkuuu. Pacmmpenre o061acTi onpeaeieHus; 0CoObIe TOUKH U UX
xapakrep. opmyia AOMOTHEHUS.

3navyenus [-(QyHKIMHU 1IETIOr0 U MOJIYLETIO0ro apryMEeHTOB.

B-dynkius. Cesa3pb ¢ ['-dpyHKIHEH.

HavansHbie MOHATHS BapuallMOHHOTO ucuncieHus. Heobxommumoe ycioBue
aKcTpeMyMa (QyHKIIMOHAJA. Y paBHEHUE Diiiepa, clydaid MOHWKEHUS MTOPSIIKa.



denepanpHOE TOCYIAPCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE YIPEKICHNE
BBICITIIETO 00pa30BaHUs
«HoBocubupckuii rocy1apcTBEHHBI TEXHUYECKHI YHUBEPCUTET
Kadenpa Briciieit MaTeMaTUKu

IMacnopT KOHTPOJILHOM PAdOTHI

no qucuuiumne «JAnddepennunanbupie ypaBHEeHUA», 3 ceMECTP

1. MeToauka OEeHKH
Brimonnenne KOHTPOIbHON paboThI sBIsieTCss POPMOI TEKyIeH aTTecTanuu (KOHTPOJIs)
10 JUCLUIUINHE, IPETyCMOTPEHHON yueOHBIM IIIIAHOM.
KonrponbHas paboTra HampaBjeHa Ha 3aKpeIUieHHE M IPOBEPKY YPOBHS BIIAJCHHUS
y4eOHBIM MAaTepHUaroM IO TEOPETHYECKHMM TeMaM M TeMaM IPAKTHUYECKHX 3aHATHH, a Takxke
(dopMHpOBaHNE HABBIKOB CAMOCTOSATEIBHOTO aHAIN3a MTPOLIECCOB U SBJICHUN.

KonTponbhas paboTta mpoBoauTcs no TeMam «auddepeHnnaibHble ypaBHEHU» U BKIIIOYaeT 6

3a1aHUM:

3ananue 1. YpaBHeHUE C pa3JesIIOIIMMHUCS TIEPEMEHHBIMHU.

3ananue 2. 3agaua Ko u1st tuHeiiHOro ypaBHeHus 1-ro nopsijika.

3ananue 3. YpaBHeHUe B OJTHBIX AuddepeHuanax.

3ananue 4. JIuneitHoe ogHOpoAHOE AU PepeHIHATBHOE YPABHEHHE C TIOCTOSHHBIMHU
Koa(urmeHTamu.

3anmanue 5. JIuneliHOe HEOAHOPOAHOE AP PEPEeHIINATHHOS YPaBHEHUE C TOCTOSHHBIMU

K03 PHUIIMEHTaMU — HMCIOJIB30BaHNUE CTPYKTYPHI OOIIETO PELICHHUS.

3ananue 6. Jlunelinoe nuddepeHransHOoe ypaBHEHNE C IOCTOSIHHBIMU KO3 QUIIeHTaMu U
CIIELIMAIbHOM MTPABOM YaCThIO.

Homep mHAMBUAYaIbHOTO 3a/laHUsl BapuaHTa OIpENeNsieTcs MO MOPSIKOBOMY HOMEPY
damMunuu cTyieHTa B cnucke rpynmbl. M3MeHeHue BapuaHTa 3aaHMsi BO3MOYKHO TOJBKO IO
COIIACOBAHUIO C IIPENOAABATEIIEM.

KonnuecTBo 3agaHuii 10CTaTO4HO U1 0OecreueHus], KaKa0ro 00yJaromerocs 3aJaHuemM
KOHTPOJIbHON paboThl.

Kontponbnast pabGoTta mnpenocraBisercss s MPOBEPKHM B CPOK, YCTAaHOBJIEHHBIN
npenojaBareneM. Ilo pesynapTaraM CTYZIEHTY BBICTaBIISETCS OLEHKA B COOTBETCTBHH C
KpUTEpUSIMHU, IPUBEJIEHHBIMU B II. 2 HacToswero [lacnopra.

KOHTpOJ’IBHaH paGOTa BBITIOJIHACTCSA ITHCHbMCHHO.

2. Kpurtepum oueHkH pe3y1bTaTOB 00yUYeHHUsI, COOTHECEHHBIX ¢ YDOBHSIMH OCBOCHUSI

HH/INKATOPOB JO0CTHKEHUSI KOMIIeTeHIIUI

OOmye mpaBuiia BBHICTABICHHUS OLEHOK TEKYLIEH aTTecTaluy ONpeAesstoTcs OalIbHO-
PEUTUHIOBOW CHCTEMOM, YCTAaHOBIIEHHOM JIOKaJIbHBIM akToM HI'TY.

KonTtponpHast paboTa BEHINOTHEHA HA MNPOJABHMHYTOM YpPOBHE, €CIIH CTPYKTYpa,
comepxkanue u odopmiieHHe padOThl COOTBETCTBYeT TpeOoBaHusM. Ecmm Bce 3amanus
BBITIOJTHEHBI, KAY€CTBO MX BBIMOJHEHUS OIICHEHO YHUCIOM 0anoB, OJU3KUM K MAaKCHMAlbHOMY
AHaImM3 KaXXI0T0 U3 pa3aeioB KOHTPOIBHON paOOThl CBHIETEIBCTBYET O TOM, YTO COBOKYITHOCTh
pe3yJIbTATOB €€ BHIMOJIHEHUS U COOTHECEHHBIX C HUMHU UHJIMKATOPOB JJOCTHKEHUST KOMITETCHIIUI
HE COACPXKUT TpoOenoB. 3akpelieHHbIE 3a KOHTPOJbHOW paboToOil  KOMITETCHIIMH
c(hopMHpPOBaHKI Ha MPOJIBUHYTOM ypoBHE. OlieHKa cocTaBisieT om 46 do 60 6annos.



KonTponpHast paboTa BBIIIOJHEHAa HA 0A30BOM YpPOBHE, €CIIH CTPYKTYpa, COAEpKaHUE U
odopmiieHre pPabOThIl COOTBETCTBYET TPEeOOBaHHSAM, HO paboTa COACPKUT CAMHUYHBIC HE
NpUHIUNHAAIbHBIE OIMMOKM, WCIpaBICHHBIE TOCIE 3aMeuaHuil mpernonaBarens. Pabota
npeJCTaBicHa Ui TPOBEPKHM B YCTAHOBIICHHBIC CPOKH. AHAIIM3 KaXKIOTO W3 Pa3JieioB
KOHTPOJIBHON pabOThI CBUICTEIHCTBYET O TOM, YTO COBOKYITHOCTH PE3YJIbTaTOB €€ BBHIMOJHCHUS
U COOTHECEHHBIX C HUMH MHMKATOPOB JOCTI)KEHHUSI KOMIICTCHIIHIA COJCPKUT HECYIIECTBCHHBIC
npoOebl. 3aKperieHHbIC 32 KOHTPOJIBHOW paboTOi KOMITETEHIIMN COPMHUPOBAHBI Ha HAa30BOM
ypoBHe. OrneHka coctaBisieT om 40 0o 45 bannos.

KonrtponbHast paboTa BBIIIOJIHEHA HA MOPOTOBOM YPOBHE, €CITU CTPYKTYpa, COAEpKaHUEe
u odopmieHne pabOThl COOTBETCTBYET TpeOOBaHUSAM, HO paboTa COJCPKUT OIIMOKH,
HEOJHOKPATHO HCIIPABIIsIEMbIE TIOCIIE 3aMEYaHUi MperoiaBaTess. AHAIN3 KaXI0T0 U3 Pa3lesioB
KOHTPOJIbHON PabOThI CBHIIETEIBCTBYET O TOM, YTO COBOKYITHOCTh PE3YJIbTATOB €€ BBIITOJIHEHHS
U COOTHECCHHBIX C HHUMH WHJIUKATOPOB JOCTM)KCHUS KOMIICTEHIIMA COIEPKHUT MPOOECIIHI.
3akperuieHHbIE 32 KOHTPOJIBHOW pab0TON KOMIETSHIIUN COPMHUPOBAHBI Ha TIOPOTOBOM YPOBHE.
Onenka cocrasisiet om 30 do 39 bannos.

KonTponpHasi pabora cuuTaeTcs HE BBINOJTHCHHOH, €CIIM CTPYKTYpa, COICpKAHUE U
oopmieHre pabOTBI HE COOTBETCTBYET TpeOOBaHUSM, pabOTa COICPKHUT CYIIECTBEHHBIC
OMOKH, HE MCIIPABIICHHBIC TIOCIIE 3aMEUaHHi MpernojaBarens. AHaIN3 KaKIOro U3 Pa3lesioB
KOHTPOJIbHON PabOThl CBHIIETEILCTBYET O TOM, YTO COBOKYITHOCTh PE3YJIbTATOB €€ BBITOJIHEHHSI
N COOTHCCCHHBIX C HUMHW HHIUKATOPOB AOCTHUIKCHUSA KOMHCTCHHI/Iﬁ HC COACPKUT MHOKCCTBO
CYIIECTBEHHBIX MpoOenoB. 3akperyieHHble 3a KOHTPOJbHONM paboTON KOMIETEHIIMH He
chopmupoBanbl. Onenka cocraisier Menee 30 0auioB.

3. IIkaJja oueHku

KontponbHast pabora kak ¢opma TeKyiled arrecTauuu(KOHTPOJIS) MO JIUCHUTUIAHE
CUHMTACTCSl YCIICNTHO BBITIOJHEHHOW, €CIIM CyMMa IOJyYCHHBIX Oa/UIOB IO BCEM €€ 3aJlaHHsIM
cocrasiisteT oT 30 1o 60 0ayUI0B BKIFOUHTEIIHHO.

B oOmeil oneHke Mo AWCHUUIUIMHE Oalllbl 3a BBIIOJHEHHE KOHTPOJBHOU paboThI
YUUTBIBAIOTCS B COOTBETCTBMM C NpaBWIAMU OaUIbHO-PEHTUHIOBOM CHUCTEMBIM TaOHLIei
COOTBETCTBHUS OAIIIOB, TPAJUIIMOHHOW OIEHKH M OykBeHHOH orieHku ECTS, ycraHOBIEHHBIMH B
HI'TY.

4. TlpuMepHblii epeveHb 3aJaHUIl KOHTPOJILHOM padoThI

1.  Haiitu o6mee pemenue quddeperuuansroro ypasaernus (1 + y2)dx + xy dy = 0.

Pemmts 3amauy Komm:  xy' +y = Inx; y(1)=0.

3.  IIposepus, uto ypaBHenne (4x —2y —1)dx — (2x—y+7)dy =0 sBisercs ypaBHEHHEM
B TIOJIHBIX AU depeHnranax, HalTH ero ooIee penieHue.

4, Haiitu o6uiee pemenne nuddepeHnuansHoro ypapaesns y — 2y + 5y =0 .

Haiitu oGuiee pemrenne auddepenuansaoro ypapaenus y4 — 6y" = —6.

6. Haittu Bujg oOmero pemeHust (He HaxoAs HEONPEACHEHHBIX KOI(D(MUIMEHTOB) ISt

mudhepeHImansEHoTo ypaBHeHHAs Y —y — 2y = x2e”* |

N

v



denepanpHOE TOCYAAPCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE YUPEKICHNE
BBICIIETO 00Pa30BaHMs
«HoBocubupckuii rocy1apcTBEHHBIH TEXHHYECKHI YHUBEPCUTET

Kadenpa Briciieit MaTeMaTUKu

IHacnopr
pacueTHO-TpapuuecKoil padboTbI

[To nuctumuune «/Iuddepennuanbupie ypaBHEHUA», 3CEMECTP

1. MeToanka oneHKH

BeimonHenue pacuetHo-rpaduyeckoit padotsl (nanee - PI'P) sBisiercst popmoii Texymiei
aTTecTaluuu (KOHTPOJIS) MO AUCLUUILIMHE, IPEAYCMOTPEHHON Y4EOHBIM IJIAHOM.

Hens PI'P: crymeHThl NOMKHBI HAYYUTHCS pelIaTh OCHOBHBIE M BCIIOMOTaTENbHBIE
3a/1auu.

Oo6s3arenbubIM nieMeHTOM PI'P siBsitoTes pernenue 3aaad.

Homep BapuanTa coorBeTcTByeT mnociefnei mudpe (mudpam) B HOMEpE 3a4eTHOM
KHIXKKU (cTyneHdeckoro ounera). PI'P BblmosHsA€TCS MHANBUYATIBHO.

KonnuecTBO BapuaHTOB JOCTATOYHO MJIs OOECIEUEHHS, KaXJO0ro O0O0yJaroIierocs
WHIUBUAYAIbHBIM 3a1anueM PI'P.

3amena 3aganus PI'P ocyiiecTBiisieTcs 10 COINIACOBAHMIO C IMPENOJABATENIEM W3 4YUCia
pe3epBHBIX (HE 3aHATHIX ) 3aIaHHH.

[IpenonaBaTenb OCYLIECTBISIET PYKOBOJACTBO IO BBINOJIHEHUIO 3a/laHUs, OKa3bIBae€T
KOHCYJIbTAIIMOHHYIO IOMOIIIb.

PI'P B ycraHoBieHHbIE CpPOKM cnaercs uisl npoBepku. lIpemogaBarens OLiEHUBAET
Ka4ecTBO pabOThI, OTMEYAET IMOJIOKUTEIBHBIE CTOPOHBI M HEJAOCTATKA PAaOOTHI M OMpEAETseT,
JOITycKaeTcs Jii oHa K 3amure. [Ipu HeoOxoaumocTH npenoiaBatens Bo3Bpamiaer PI'P crynenty
JUIsl 1OpaOOTKM W YCTAaHABIMBAET CPOKH IOBTOPHOTO MpeAoCTaBiIeHMs s mnpoBepku. [lo
3aIIUTHI pAOOTHI CTYIEHTOM JIOJDKHBI OBITh ClI€TaHbl HEOOXOMMbIE UCTIPABICHUS U JOTIOJIHEHUS
10 BCEM 3aMEUYaHUsIM MPENogaBaTesl.

3amuta PI'P cocTtouT B MHAMBHIYaTbHOM YCTHOM COOECEIOBAaHWU CTyIEHTa C
npenojasaresnieM. B mponecce 3amMThl BBISIBISETCS YPOBEHb 3HAHUU CTYIEHTA, CTENEHb €ro
CaMOCTOSITEIbBHOCTH TPU  BBIMOJIHEHUH paboTel. [lo pe3ynpTaTam 3alluThl  CTYAEHTY
BBICTABJISIETCA OLIEHKAa B COOTBETCTBUU C KPUTEPHUSIMHU, NPUBEACHHBIMH B I. 2 HACTOSIIETO
[Tacnopra.

2. Kpurtepum oueHku pe3yabTaToB 00y4YeHHsl, COOTHECEHHBIX C YPOBHSIMH OCBOEHMSA
WHIUKATOPOB JOCTUKEHUS KOMIIeTeHIIHi

OO6mme mpaBmiIa BBICTABJICHHUS OIICHOK TEKYIIEH aTTECTAIllMu OMpPENeNsIOTCS OallTbHO-
PEUTUHIOBOM CUCTEMOM, YCTAaHOBIIEHHOH JIOKaJIBHBIM akToM HI'TY.

PI'3P cunraercs BHIMONHEHHOW HA MPOJABUHYTOM YpPOBHE, €CIM BCE HEOOXOIUMBIE
pacyeTsl TMPOM3BEICHBI CaMOCTOSITENIbHO H 0e3 ommbok; Bce pasaensl PI'P  BemomHeHbI
MPaBUJILHO U B MOJHOM 00beMe; paboTa odopMiieHa B COOTBETCTBUHU C TPEOOBaHUSMU; ClaHa
MIPETNO/IaBaTeli0 B YKa3aHHBIE CPOKU U HE BO3BpaIaIach JJIs TO0PabOTKH; HA 3aIUTE CTYJEHTOM
JlaHbl YBEpEHHbIE U APTyMEHTHUPOBAaHHbIE OTBETbl. (COBOKYIHOCTh 3aIUIAaHMPOBAHHBIX
PE3YIBTATOB U COOTHCCCHHBLIX C HUMHU HHIAWKATOPOB AOCTHUIKCHUSA KOMHeTeHHI/II\/II HE COACPKUT
npobenoB. 3akperyeHHble 32 PI'P kommereHimu chopMuUpoBaHbI Ha TPOABHHYTOM YPOBHE.
Ornenka cocrasisier om 17 0o 20 6annos.



PI'P cumraercsi BHIOJHEHHOW Ha §a30BOM YPOBHE, €CJIM BCE HEOOXOIUMBIE PacUeThl
MIPOU3BENIEHBI CaMOCTOSITENIbHO U 0€3 CYyIIEeCTBEHHBIX OIIMOO0K; Bce pasnensl PI'P BeimomHeHb
MPAaBUIILHO, HO €CTh 3aMEYaHUs K MOJTHOTE PeI0CTaBIeHU HHPOopMaIuu; padbora oopMiIcHA B
COOTBETCTBUHM C TpPeOOBAHUSAMHU; CllaHA MPEINOJABATENI0 B yKa3aHHbIE CPOKHM U OJTHOKPATHO
BO3BpallaiaCh CTYACHTY JUISI HE3HAUUTEIBbHOW JOPAaOOTKU; HA 3alUTE CTYACHTOM JOMYIICHBI
HeNpUHLUINKATbHbIE OMIHOKH. COBOKYIMHOCTh 3aIUIAHUPOBAHHBIX PE3YJIbTATOB U COOTHECEHHBIX
C HUMH HHAMKATOPOB JOCTHKEHUS KOMIETEHLIMH COAEPKUT HECYIIECTBEHHbIE IMPOOEIbI.
3akperuieHHbie 3a PI'P komneTenuu chopmupoBanbl Ha 6a30BoM ypoBHE. O1ieHKa COCTaBIIsET
om 13 0o 16 6annos.

PI'P cunraercst BHIIOJHEHHOW HA MOPOTOBOM YPOBHE, €CIIH BCE HEOOXOMMbIE PacUeThl
IPOM3BEACHBI CAMOCTOSITENIFHO, HO C OMIMOKaMH, YaCTh U3 KOTOPBIX HOCUT MPHHLIUIHAIBHBIN
XapakTep; €cTh 3aMeYaHHs K IIOJHOTE MPEIOCTaBICHUs pelleHus, padoTa HEOJAHOKPATHO
BO3Bpalllajiach CTYAEHTY i jaopaborku; 3ammrta PI'P BeI3bIBaeT y cryaeHTa cepbe3HbIe
3aTpyJHEHHs, YTO CBHUICTENBCTBYET 00 ypoBHE C(HOPMHUPOBAHHOCTH KOMIIETEHIMH U
COOTHECEHHBIX C HUMH WHIMKATOPOB Ha MoporoBoM ypoBue. Onenka cocrasisier om 10 oo 12
bannos.

PI'P cuuraercs He BBINOJHEHHON (HUXXE IIOPOTOBOIO YPOBHS), €CIM PacyeThl
MPOU3BENCHbl C CEpPbe3HBIMH OIIMOKAMHU; €CTh 3aMeYaHHsl K TOJHOTE MPeJOCTaBICHUS
uHpopmauuu u odopmienuto; PI'P Opbima cmaHa mnpenojaBaTento, HO HEOJAHOKPATHO
BO3Bpalllajgach CTYACHTY i1 JOpaOOTKH, YTO HE MPUBENO K yiay4lleHuto ee kadectBa; PI'P ne
JIOTIYIIIEHA JI0 3alUThl, YTO CBUJETEIILCTBYET O HEYAOBJIETBOPUTEIHHOM YPOBHE JOCTUTHYTBIX
CTYZIEHTOM pe3ysbTaToB. COBOKYNHOCTh 3aIUIAHMPOBAHHBIX PE3YyJIbTATOB M COOTHECEHHBIX C
HUMHU HHJUKATOPOB JOCTH)KEHHS KOMIETEHLIMHA COJEPKUT MHOKECTBEHHBIE CYIIECTBEHHbBIE
npobensl. 3akperieHHbie 3a PI'P komnereniun He copmupoBanbl. OlieHKa COCTABISIET MeHee
10 6annos.

3. IIkaJja oueHku

B oOwieii ounenke mo nucuuiivHe 6amisl 3a PI'3(P) yuuTbhiBaroTcst B COOTBETCTBUU C
npaBWiaMd  OaJlJIbHO-PEUTUHIOBOM  CUCTEMBI, NPUBEIEHHBIMM B pabouell mporpamme
JUCLUTUINHBI.

PI'P xax dopma Tekymieit arrectaiiur(KOHTPOJIS) MO JUCIUILIMHE CYUTACTCS YCHEITHO
BBITTOJIHEHHOM, €CITM CyMMa TOJIy4eHHBIX OaJIOB IO BCEM €ro 3ajaHusM cocrasiser oT 10 no 20
0aJJI0B BKIIFOUUTEINIBHO.

4. TlpumepHblii nepedyensb Tem PI'P

1. WurerpupoBanue auddepeHnnaabHbIX YpaBHEHUH 1-T0 mopsiaika — OJHOPOIHBIX,
JTUHENHHBIX, bepHynau, B NoaHbIX AuddepeHnmanax.

2. uddepennnanbable ypaBHEHHS, JOMYCKAOINE TOHKEHUE TIOPSIIKA.
3. Jluneiinsle 1uddepeHnnanbHbIX YpaBHEHHUS: METO]] BapUAIIMH TOCTOSIHHBIX.
4. Jluneiinble quddepeHInaIbHbIX YPaBHEHUS C TOCTOSHHBIMU KO3 QULIMEeHTaMH: METOA

HEOIpeeNIeHHBIX KO PHUIIMEHTOB.
5. OmHOPOAHBIE CUCTEMBI IMHEHHBIX YpaBHEHHUH 1-To nmopsaka — QpyHIaMeHTalbHask CUCTEMa
pEeLIeHMI B Cllyyae CyIIeCTBOBaHUS 0aznca U3 COOCTBEHHBIX BEKTOPOB MAaTPHUIIbI CUCTEMBI.



