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1. Mecto pucyuninHsbl B cTpyktype OITIOII

Mucuynnuza b1.B.01 JuddepeHiuanbHble ypaBHeHUs] OTHOCUTCA K YacTH, (hopMUpyeMoli y4aCcTHUKaMU
oOpa3oBaTe/TbHBIX OTHOIIEHUH 0Opa30BaTe/TbHOM MTPOTrPaMMBbI.

2. IInanupyembie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIUIMHE, COOTHECEHHbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/bHON MpPorpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

MO0eNUpo8aHuUio NPUKAAOHbBIX
npoyeccos u 06ekmos
npedmemuoli obaacmu npu
paspabomke NpozpamMmHo20
obecneueruss IC

IIK-9.3: Hmeem
npakmuyeckutl onbim
MO0eAUpOoBaHuUsi NPOYeccos U

06%eKmo8 Ha npumepe

onpedeneHue U smanbl
nocmpoeHus Mamemamu4eckoul
Mmo0enu OUHaMUUecKol
cucmembl;

06wyro meoputo
OuchpepeHyuanbHbIx ypagHeHuil
u cucmem ouggepeHyuanbHbIX
ypaeHeHuli (cyujecmeosaHue u

e0UHCMBEHHOCMb peuleHusl

dopmupyemsbie IlnaHupyeMbie pe3yabTaThl 00yUeHHs M0 AUCHUILUIMHe | HanMeHOBaHHe OLeHOYHOTO CPe/ICTBA
KOMIIeTeHL{UH (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHL{UMN o AUCLUIIUHE KOHTPOJIA MPOMEe)XyTOUHOMH
(xon, coZiepkaHue ycreBaemMoCTH aTrTecTranuu
VHAWKATOpa)
YK-1: CnocobeH YK-1.1: lemoHcmpupyem YK-1.1: IIpakmuueckoe
ocyujecme/isimb 3HAHUe npuHyunos cbopa, 3Hamb cnocobbl cbopa u 3adaHue SK3AMEH:
1NOUCK, Kpumu4eckuu | oméopa u 0606weHus 06pabomku HayuHbIX OQHHbIX KOHMDObHbLE
aHanus u cuHmes p
uHpopmayuu, 6asupyrowjuxcs
ungopmayuu, o0 80NnpoChl
Ha cucmemMHoM nooxode
npumeHsimb YK-1.2: 3adauu
< YK-1.2: [lemoHcmpupyem
cucmemHbliil no0xod A pupy YMmemb unmepnpemupoeamnb
MeHUe COOMHOCUMb
ona J HOBYI0 UH(OpMAYUIO 8 Saquém:
peweHus DA3HOPOOHble sieeHus U . :
npedmemuoli obaacmu KOHMDOABHbI
nocmasneHHbIX 3a0au | cucmemamu3upogamsb ux 6 P
PpamKax u3bpaHHbIX UG08 60npochl
npogeccuoHanbHou YK-1.3:
dessmeabHOCMU Bnademb Hasbikamu noucka u
YK-1.3: Jlemorcmpupyem nocnedyiowje2o aHaau3a
Haauyue Npakmu4ecKo2o unpopmayuu 6 pamkax
onbima paéomi ¢ npogeccuoHabHOU
UH(POPMAYUOHHBIMU OesimenbHOCMU 8 Cemu
UCMOYHUKAMU, ONblMd Humeprem u Opyeux
HAYYHO20 NOUCKA U ucmouHuKax
npedcmaeneHust HayuHbIX
pe3ynbmamos
ITK-9: Cnocobex IIK-9.1: /lemoHcmpupyem IK-9.1: Tecm
Modenuposams 3HAHUe Memoou4ecKux OCHo8 | 3Hamb MemoObl NOCMPOEHUs U KoumponbHas DK3aAMEH:
npukaadkbie (6usHec) | yodequposanus npoyeccos u | uccredosanus paboma KOHMDObHbLE
npoyeccobl u 06seKmbl o v p
b 06BeKmoe npedmMemHoll mamemamuyeckux mooeseti, Tpakmuueckoe
npedmemHoil 60npoChl
obaacmu onucbleaemMblx 3a0aHue 5
obaacmu 3adauu
I1K-9.2: /leMoHcmpupyem OucppepenyuanbHbIMU
YMeHue npumeHeHUsi 3HaHUll K |ypagHeHusimu:
3auém:

KoumposnbHble

80NpoChbl




KOHKpemHoli npedMemHoll

obnracmu

3adauu Kowiu, HenpepbleHast
3a8UCUMOCMb OM HAYANBHBIX
ycaosuii U napamempos,
OdugpepeHyupyemocmsb no
HA4anbHbIM YCAOBUSM U
napamempam;

meoputo AUHeliHbIX
OdugpepeHyuabHbix ypasHeHull
U cucmem ypaeHeHuti;

munbl U Memoob!
pelueHUst uHme2pupyembix
HeuHeliHbIX 0ObIKHOBEHHbIX
OdugpepeHyuabHbix ypasHeHull
nepgo2o U 8bICLULX NOPAOKO8;

meopuio UHmMe2panos
HOPMA/bHBIX CUCMeM
OuchpepeHyuanbHbIX ypagHeHull;

meoputo ycmotiyugocmu
pewieHuli dugpepeHyuanbHbIX
YpasHeHuli u cucmem
ypasHeHuli;

KauecmeeHHO-UUCAeHHble
MemoObl NOCMPOeHUs
napamempuueckux U ¢)a3oebix
nopmpemoeg agmoHOMHbIX
OUHAMU4eCKUX cucmem 8mopozo

nopsoka.

IK-9.2:
Ymemb cmpoumb u
uccnedoeamb Mamemamuyeckue
MoO0enu, onucbléaemble
OougpepeHyuanbHbIMU
YDAHeHUsIMU:

cmpoumb
MamemamuuecKue mMooenu 8

Da3HbIX npeOMemHbIX 0baacmsx;

Haxodumb obujee
peuleHue U peuleHue 3a0ayu
Kowu unmezpupyembix
OdugpepeHyuabHbIx ypasHeHull
1-20 nopsodka (¢
pazdensrowumucs
nepemeHHbIMU, 0OHOPOOHbIe,
/UHellHble, 8 NOAHbIX
dugpeperyuanax u
npueoouMble K HUM, He
paspeueHHble OMHOCUMENbHO
npou3800HOl);

Haxooumb obujee
pelleHue u peuleHue 3a0ayu
Kowu nuHetiHbix

dugpepeHyuanbHbIX ypasHeHull




8bICLUUX NOPSIOKO8 C
NOCMOSHHbIMU
ko3¢ puyuenmamu;

Haxooumsb obujee
pelleHue u peleHue 3a0auu
Kouwu aunetinbix
oucppeperyuanbHbIx ypagHeHuil
8bICLUUX NOPSIOKO8 C
nepemeHHbLMU
ko3¢pPpuyuenmamu;

Haxodumb obujee
peuleHue U peuieHue 3a0avu
Kouwwu aunetinbix cucmem
dugpepeHyuabHbIx ypasHeHull
€ NOCMOSIHHbIMU
ko3¢ppuyuenmamu;

Haxooumb obujee
peuleHue U peuieHue 3a0avu
Kouwu HenuHeliHbIx
OucppepeHyuanbHbIx ypagHeHuil
8bICLUUX NOPSOKOB U HeAUHelHbIX
cucmem ypasHeHuli;

Haxo0umb COCMOsIHUsL
pasHoeecusi aBMOHOMHbIX
OUHAMUYECKUX cucmem 8mopo2o
nopsioka, uccnedosams ux mun u
Xxapakmep ycmotiuugocmu no
nepeomy npubaudiceHuro,
cmpoumb ¢pazoebili nopmpem.

IIK-9.3:

Bnademb npuemamu
nocmpoeHus MameMamu4eckux
Modesiell 8 pazHbIX NPeOMemHbIX

obnacmsx.

3. CTpyKTypa U cojepkxaHHe AUCLUILIUHbI

3.1 TpyA0eMKOCTb AMCLUII/IUHBI

OYHas
OO011as TPY/J0EMKOCTD, 3.e. 7
Yacor nmo yuedOHOMY IJIaHy 252

B TOM UHCJIe

ay/JUTOpHbIE 3aHATHSA (KOHTaKTHas padoTa):

- 3aHATHSA JIEKIJMOHHOI'0 THIIA 48

- 3aHATHUS CEMHHAPCKOI0 TUMNA (MpaKTHYecKue 3aHATHS / 1abopaTopHbIe padoThbI) 80

- KCP 3
caMocTosTe/IbHasA padoTa 85




ITpomekyTouHas aTrTecTanys

36

JK3amMeH, 3auéT

3.2. CojepkaHve IUCLIANIVHBI

(cmpykmypupoeaHHoe no memam (paszdenam) C yKa3aHueM OmMee0eHHO20 HA HUX Ko/auyecmed

aKkaoeMuuecKux uacos u 8uobl yueOHbIX 3aHsimuli)

HanMeHOBaHUe pa3/ienoB U TeM AUCLAILIMHLL Bcero B TOM YHCIIe
Yyackl
( ) KonTakTHas pabora (pabota Bo
B3aMMOJEeNCTBUY C NperojjaBaresieM),
Yachbl U3 HUX
3ausaTUS CamocTosiTesibHast
CeMHUHapCKOro paGora
3aHATHA THMA o0yuyarowerocs,
JIEKLJIOHHOTO | (TpaKkThyeckue | Bcero Hacel
THUMa 3aHATHsI/1abopa
TOpHbBIE
paboThl), yacel

b o b d b

0 0 0 0 0
TonsiTHe 0 ArddepeHIaTEHOM YpaBHeHHH. MaTeMaTiuecKre MOJenu
JMHAMHUUECKUX CUCTEM B popMe 0OBIKHOBEHHBIX quddepeHIranbHbIX 18 6 6 12 6
ypaBHEHU
IuddepenuyanbHble ypaBHeHHYs IEPBOTO MOPsJKa 40 16 12 28 12
HuddepeHuyanbHble ypaBHEHHS BBICLLIMX MOPSIJKOB 14 4 4 8 6
JIvHelHbIe ypaBHEHUS BBICIINX TIOPSKOB 51 6 26 32 19
Cucrembl 00bIKHOBEHHBIX AuddepeHIManbHbIX ypaBHeHHH. Teopus 16 4 6 10 6
VHTErpaioB HOPMaJbHBIX CUCTEM
JluHeliHble cucTeMbl AU depeHLMaIbHbIX YPABHEHUH C TIOCTOSIHHBIMU

24 4 10 14 10
ko3 durmeHTamMu
YcroiunBocTh pelieHu# ArddepeHIanbHbIX ypaBHeHHH 14 2 6 8 6
DneMeHTh! KaueCTBeHHOM Teopuu ArddepeHLanbHbIX ypaBHeHHH. Pa3oBble 36 6 10 16 2
MOPTPEeThl ABTOHOMHBIX JMHAMHUUECKUX CUCTEM BTOPOTO MOPsiKa
ATrecrarust 36
KCP 3 3
WTtoro 252 48 80 131 85

Cojep)kaHue pa3/ie/ioB M TeM AUCIUIUTHHBI

Tema 1. TTorsTre o guddepeHIMalbLHOM YpaBHeHUH. MaTeMaTUueCcKHue MOZIeTH JUHAMHUECKHUX CUCTEM B

(hopme 00BIKHOBEHHBIX v depeHIaTbHBIX YpaBHeHU: OObIKHOBEHHOe AvddepeHIaibHOe ypaBHEHHE.
OuddepenipanbHoe ypaBHeHNe B YaCTHBIX TPOU3BOAHLIX. [lopsizok ypaBHeHUst. CucTeMbl

muddepeHIMaNbLHBIX ypaBHeHUH. 3a/iaunl aHa/mM3a U TeOMeTPHH, TIPUBO/ISAIIVE K OOLIKHOBEHHBIM

mddepeHLaTbHEIM ypaBHeHUSIM. MaTemMaTiuecKrie MoJie/iv IMHAMHUUeCKUX CHCTeM B (hopMe 0ObIKHOBEHHBIX

IvddepeHLManbHbIX YpaBHEHUM.

Tema 2. JuddepennyansHble ypaBHeHus repBoro nopsifka: Obiriee, yacTHoe, ocoboe pemtenue. OO1uii
uHrerpas. 3agada Kouu. [Tosie HanpaBieHuid. MeTo U30K/IMH. VIHTerpupyeMble TUIbI YypaBHEHUN TIepBOro

TopsiJiKa, paspelleHHbIX OTHOCUTEFHO TTPOM3BOAHOM (ypaBHEHUsI C pa3festoIUMUCS TiepeMeHHbIMHY,

OJHODPOJHbIE YPaBHEHHUS, ,JIMHelHble ypaBHEHHs], ypaBHEHUs B TIOJTHBIX JuddepeHLinanax 1 MpUBOAUMBIE K

HuM).CyliiecTBOBaHUe 1 00I1[1e CBOWMCTBA pellieHri ypaBHeHU! TIePBOT0 MOPs/Ka, Pa3pelieHHbIX

OTHOCHUTETFHO TIPOM3BOIHOM (CyIIleCTBOBaHUe U eIMHCTBEHHOCTH pellieHus 3a7aur Koiiu, mpo/jo/pKaeMble 1
HeTpo/I0/KaeMble pellleHus], CTeleHb I71aJJKOCTHU pellieHnH, HerlpepbIBHAs 3aBUCHMOCTh pellieHui OT




HayvaJbHBIX YCJIOBUM U NTapaMeTpoB, AuddepeHLIMPyeMOCTb pellleHHi TI0 HauaAbHBIM YCI0BUSM U
rapaMmeTpam). YpaBHeHUs T1ePBOro TOpsiika, He pa3pellieHHble OTHOCUTEeTbHO TIPOU3BOHON. Y paBHEHUsI
Jlarpanxa u Knepo.

Tema 3. JuddepeniyansHbie ypaBHEHNs BBICIINX MOpsAAKoB: Obiee pemierue. 3agaua Kot Turibi
ypaBHEHUM, MHTerpupyeMble B KBaJpaTypax. THUIbl ypaBHEHU, JOIMYyCKaroLye [OHWKeH e MopsKa.

Tema 4. JTuHeliHble ypaBHEHUs BBICIIMX MOPSAKOB: PyHaaMeHTabHas cucteMa peliieHuid. Obiiee perieHne
JIMHEHHOTO O/THOPO/IHOTO ypaBHeHus1. Oblijee pellieHre TUHeHHOTO HeO[HOPOAHOTO ypaBHeHus. OThICKaHWe
YaCTHOTO pellleHus JIMHEeHOr0 HeOJHOPOAHOT 0 ypaBHeHUs. MeTo/, Bapyaliiy ITPOM3BOJIbHBIX TTOCTOSTHHBIX.
Metog Korttm. JInHeliHble ypaBHEHUS C TTOCTOSTHHBIMU Ko3GduinenTamMy. ["'apMoHUUecKuii ¥ TMHeMHBIM
OCLIM/I/IATOPBI.

Tema 5. Cuctembl 0OLIKHOBEHHBIX /I hepeHIUaTbHBIX YpaBHeHUH. Teopus UHTerpaoB HOPMAaIbHBIX CUCTEM:
Kanonnueckast cucreMa auddepeHranbHbIX ypaBHeHHE. CrcTeMa B HOpMasibHOM dopme. Obiiiee perlieHue.
3amaua Ko, TeopeMa CyiijeCTBOBaHUS U eZIMHCTBEHHOCTH pellieHys 3aiaun Ko, OOIuii UHTerpart.
[TepBoiii uHTerpas. Teopust UHTETrpasoB HOPMAaIBHOM cucTeMbl. CUCTEMBI B CHMMeTPHUYecKou dopme.

Tewma 6. JluHeiiHble crucTeMbl AU depeHLIMaTbHBIX yPaBHEHUM C TIOCTOSTHHBIMU K03dduliieHTaMu:
dyHaaMeHTa/bHas cucTema peteHnii. OO1ee perieHye JTHHEHHOM OZHOPOAHON crucTeMbl. MeToz Jiiiepa
MoCTpoeHus1 hyHJaMeHTaIbHOH CHCTeMbI pelieHui. O0lee peleHre THHEHHOH HeOAHOPOAHON CUCTEMBI.
OTpICKaHMe YaCTHOTO pPellleHUs TMHeWHOW Heo[HOPOJHOU cHcTeMbl. MeTo/, Bapyariiy IPOH3BOIbHBIX
MOCTOSIHHBIX. MeTo/ Heoripe/ie/ieHHbIX KO3 ULIMEeHTOB [ijisi OTBICKaHUSI YaCTHOTO pellieHNst HeOZHOPOJHOM
CUCTeMBI CO CIel[iabHBIMU ITPABbIMU UaCTSIMU B BU/Ie KBA3UTIOJUHOMOB. MeTo/| KOMITJIEKCHBIX aMILTUTY,.
[IpuHLMIT CyTIepro3ULiUH.

Tema 7. YcrolunBocTh peltieHnii AuddepeHIMaabHbIX ypaBHeHU: OnpeeneHre yCTOMUMBOCTY 110 JISTyHOBY
Y aCUMITTOTUYeCKON yCTOWUMBOCTU. VIcciiejoBaHNe YCTOWYHMBOCTH TI0 TTepBOMY TipubmmkeHnto. Kpurepwuii
Payca-T'ypBuiia. ccnefoBaHye yCTOMUMBOCTH C TTOMOILBIO (PYHKIMU JIATTyHOBA.

Tema 8. DieMeHThI KaueCTBEeHHOU Teopru JuddepeHLiManbHbIX ypaBHeHUi. ©a30Bble IOPTPeThl aBTOHOMHBIX
JUHAMUYeCKUX CHCTEM BTOPOTO MOPsiJKa: ABTOHOMHbIE M1 HEABTOHOMHbIE CUCTeMbl. ABTOHOMHAS CHCTeMa
BTOPOTO NOpsi/iKa U ee ha30Boe rpocTpaHcTBO. CBsI3b MexXy (ha30BbIMU TPaeKTOPUSIMU U UHTETpa/IbHbIMU
KpuBbIMHU. COCTOSIHUSI paBHOBECHSI, X THIT U XapakTep ycrolunBocTy. Pa3oBbiil mopTpet. KauecTBeHHO-
yKC/ieHHbIe MeTO/Ibl TOCTPOeHHs (ha30BbIX MOPTPETOB aBTOHOMHBIX JMHAMHWYECKUX CUCTeM BTOPOTO MOpsi/iKa.

4. YueOHO-MeToAMYeCKOe 00eceyeHHe CaMOCTOSITe/TbHOW Pad0ThI 00yJaroUXCsl

CamocrosiTenibHasi paboTa 00yuarOL[UXCsl BK/IOUaeT B CeDOsi MOJATOTOBKY K KOHTPOJIHBIM BOITPOCAM U
3a[jaHUsIM JIJIsl TeKYIero KOHTPOJIsi U MPOMEXYTOUHOW aTTeCTallud M0 WUTOraM OCBOEHUS JUCLIATIIUHBI
NpYUBeJIeHHBIM B I1. 5.

151 obecrieueHrst CaMOCTOSITe/IbHOM PaboThl 00yUaroIIMXCsl UCTIOMb3YOTCS:
OneKTpOHHBIE KYPChl, CO3/IaHHbIE B CHCTeMe 371eKTpoHHOoro o0yuenuss HHI'Y:

HuddepenimanbHdpe ypaBHeHus, http://e-learning.unn.ru/enrol/index.php?id=247.

VHble yueOHO-MeTOqUUECKIe MaTepHalIbl:

Anzpono A.A., Burt A.A., Xaiikun C.D.- Teopus Konebanuii. M.: Hayka, 1981.

MeTouueckoe onucaHve yuebHo-mabopaTopHoro komriiekca/ Coct. H. B. Kucenesa, A. B.
Apremsbes. — H. Hosropog: HHI'Y, 2004. — 28c.

Kucenesa H.B. KoMmnbloTepHbIi KOMITJIEKC 10 KaYeCTBEHHOM TeopuM Ju(depeHIMaTbHbIX YPaBHEHUMN
TSI TIOZAIeP>KKU caMOCTosATeTbHOM paboThl // Obpa3oBaTesibHbIe TeXHOIOTHH U 001jecTBO. 2018. T.
21. Ne 1. C. 423-434.



5. @®OoHJA OLEHOYHBIX CPEJCTB //Il TEKYIero KOHTPOJIA YCIEeBaeMOCTH W HNPOMEXYTOYHOM
aTTecTalyy Mo JUCIUIIMHE (MOY/II0)

5.1 TunoBble 3afiaHUs, HeO0X0JUMBbIE /ISl OLEHKH pe3y/IbTaTOB 00y4YeHUsI MPU MPOBeJeHUH
TeKyIlero KOHTPOJisl yCIIeBaeMOCTH C yKa3aHHeM KpHuTepHeB UX OLleHNBaHUSA:

5.1.1 TunoBbie 3agaHusa (oLeHOuUHOe cpeAcTBO - IIpakTHueckoe 3ajaHue) /i1 OLEHKHU
chopmupoBaHHOCTH KommeTeHIMu YK-1:

1. KauecTBeHHO — UMC/IEHHBIMU METO/IaMH HAUTH COCTOSIHUS PABHOBECHS U MCC/Ie[IOBATh UX THI U XapaKTep
ycToMurBOCTU. Ha M/I0CKOCTH ITapaMeTpoB MOCTPOUTE 00J1aCTH UX CYIIIECTBOBAHUS U YCTOMUUBOCTU. [ist
KaK/10M 06/1aCTH TIOCTPOUTH (Pa30BbI MOPTPET.

2. laHa aBTOHOMHasl cucTeMa. KaueCTBeHHO-UMC/IeHHBIMU MeTO/JaMi HaliTH COCTOSIHUSI PaBHOBECUS U
WCC/Ie/IOBATh UX TUIT M XapaKTep yCTOMYMBOCTU. Ha MIoCKOCTH TapaMeTpOoB MOCTPOUTh 00/1aCTH UX
CyILIeCTBOBaHUS M YCTOMUUBOCTH. /151 KayKAo# 06acTt oCcTpouTh (ha3oBbIid TIOPTPET.

5.1.2 TunoBble 3ajaHusa (oLeHOUHoe cpeAcTBO - IIpakTHueckoe 3ajjaHue) /JIA OLIEHKHU
copmupoBanHocTu KomnereHuu [TK-9:

o vy 5y +61y =0
3azanue 1: McciefoBaTh yCTOMUHMBOCTD HYJIEBOI'O PellleHUs] YPaBHEHUS - : .

(=™ — 9y—1+x*

. l&=.\'+&;iﬂ}'+}'6
3aganue 2: VccnefoBaTh yCTOHUKMBOCTD HYJ/IEBOIO PeLlIeHHs CUCTEMbI

3ajanue 3: HamvcaTh yC/10BUe aCHMIITOTUYECKON YCTOWYMBOCTH HYJIEBOTO PeLlIeHHs

o " '
v+ ray"+y'+hy =0

ypaBHEeHUs

3:':1,U;aHI/Ie 4: Haii'Tu COCTOSIHUS PaBHOBeCHS CUCTEMBI, OIIpeAe/IMTh UX TUIT U XapaKTep YCTOIZHHBOCTH, IMMOCTPOUTDH

(&= (x—1)(y—1)

+

l&z xy—2

(ba3oBbIl TOPTPET

3azanue 5: Haiitu ocobble TOUKHM ypaBHEHUSs], OTIPeZe/TUTh UX TUIT U XapaKTep yCTOHUMBOCTH, TOCTPOUTH

% ¥
, Xt +yt -2
y=—
xX—y
UHTerpasibHble KPUBbIE :

Kpurepuu ouenuBanus (oreHoYHoe cpeAcTBO - IIpakTHueckoe 3ajaHue)



Ouenka Kpurtepun ouieHMBaHus

3a4TeHO BrInonHeHa OCHOBHas 4YacThb 3alaHMsA WK 3ajdHMe BBIIIO/JIHEHO C HeJjoueTaMu

He 3aUTeHO BBAEIHI/IE He BBITTIO/JTHEHO WJIX BBITIO/THEHO C FPY6])IMI/I OLIMOKaMHU

5.1.3 TunoBble 3ajaHus (oneHouHOe cpeAcTBO - Tecr) sl OLEHKH C(HOPMHPOBAHHOCTHU
komnerennuu ITK-9:

1. Bompoc: OnpefenuTs TN AUQQepeHnaNTbEHOTO YpaBHEHMUSI.

OpHOpOoZHOE ypaBHeHUe

YpaBHenue bepHynim

YpaBHeHue B MOHBLIX AuddepeHranax
YpaBHenue Knepo

El

2. Bonipoc: MoxxeT /i v depeHIanbHOe ypaBHEHHe UMeTb 0CO0ble pereHus?

1. Ha
2. Her

Kpurtepuu oueHnBaHus (oneHOUYHoe cpe/cTBO - Tecr)

OreHka Kputepuu orjeHUBaHUS
IIPEeBOCXO/HO 99-100%
OTJINYHO 91-98%
OUYeHb XOpOLLOo 86-90%
XOPOILLO 71-85%
YZ0BJIETBOPUTEIBHO 51-70%
HEeyJOBJIETBOPUTEBLHO 31-50%
TJ1I0X0 0-30%
5.1.4 TunoBbie 3ajaHust (oneHOYHOe cpeAcTBO - KoHTposibHasi pabora) /il OLIEHKHU

copmupoBaHHocTH Komnerennuu ITK-9:
3azmanue 1: Haiiti o61ijee peleHre ypaBHeHUs M PellieHNe 3ajaurt

2x4/1—yidy + ydv =0, v(2)=0

Korm HOCTpOI/ITB HWHTEerpd/ibHbl€ KPUBbIE YDABHEHUA METOOM M30KJ/IMH.



3aganue 2: Haiitu o0lijee pellieHrie ypaBHEHUsI, IPUBE/S ero K JIMHelHOMY JuddepeHLIHaTbHOMY

2. 2 3
oy —-x" -y =0
YPaBHEHUIO

3aganue 3: HaliT ob1iiee pelieHre YpaBHEHUs], TIPUBE/IA €r0 K YPABHEHUIO B MOJTHBIX
xp* + y)dx — xdy =0
nvddepeHianax (g y) g

Ny xy'=y+y(1+y)
3ananue 4: Halitu ob1ee pelieHre ypaBHEHUS

I ,(0.0).1 (1.1 ,(1.0)
" BbIAE/INTh UHTErPpa/IbHbIE KPHUBbIE, ITPOXOJAIIE Yepe3 TOUKU

KpUBBIe, y KOTOPBIX OTHOLLIEHHE 0TPe3Ka, 0TCeKaeMoro KacaresibHoi Ha ocu OY, K 0Tpe3Ky, 0TCeKaeMOMY

3amanue 5: Haiitu
HOpMaJiblo Ha ocu OX, eCcTh BeJTMUMHA MTOCTOSIHHAS], paBHas d.

Kputepuu oneHuBanus (oieHoUHoe cpeAcTBO - KoHTpo/IbHast padoTa)

Ouenka Kpurepun onieHnBaHus
3aUTeHo 3afaHue BBITIO/IHEHO [TO/THOCTBIO
He 3a4TeHO 3aziaHye He BBINOJHEHO WK BBITIOHEHO € rPyObIMU OIIMOKaMU

5.2. OnucaHue MIKaJI OIeHUBaHUA Pe3y/IbTaToB 00yueHHs 10 JUCIUIIMHE ITPHU MPOMEe)XyTOUYHOMH
arTecTanuu

Ikana OIl€HMBAaHUA C(l)OPMI/IPOBaHHOCTI/I KOMHETEHI[Hﬁ

YpoBen
b
chopmu Hey/I0BJ/IETBOP | Y/AOBJ/IETBO O04YeHb
TJIOXO0 XOpOLIO OT/IMYHO NPEBOCX0/{HO
POBaHH UTeJIbHO pUTe/ILHO X0pOo1I0
oCTH
KoMIer
eHIUI
(uHpUK
aropa
AOCTHIK He 3aYTeHO0 3auTeHOo
eHUs
KoMIer
eHIMI)
YpoBeHb
OtcyTcTBUE YpoBeHb poset
o o 3HaHUM B
3HaHUU MuHuManbH | 3HaHWM B obBeMe YpoBeHb
TEOPeTHUECKOTO o obneme, ’ 3HaHWH B
YpoBeHb COOTBETCTBY YpoBeHb
MarepHaa. . JIOIYCTUMBI | COOTBETCTBY ob6beme, o
3HaHUN HIDKe - o1IeM 3HaHWH B
HeB03MO>KHOCTb Y ypoBeHb oLeM COOTBETCTB
MUHUMAJTbHBIX - riporpamMme obneme,
3HaHUS | OL|EHUTb NOJHOTY N 3HaHUM. rporpamMme yIolLeM
N TpeboBaHHMIA. TIOJITOTOBKH TIpeBBIIIAOLIe
3HaHUU [Hormy1ieHo MO/ OTOBKU rporpamMme
Vmenu mecto . HorymieHo M IIpOrpamMMy
BC/Ie[ICTBHE MHOTO . Jony1eHo TO/JITOTOBK
rpy0ble ommbKu HEeCKOJIbKO [10/iTOTOBKHU.
OTKasza Herpy0bIx HECKOJIbKO u. Ommbok
Hecyl1lecTBe
obyuarolerocs ot omboK HerpyobIx HHEIX HeT.
oTBeTa oInb0oK
oumbok




IIpogemoHc
TPUPOBAHBI
[TpomemoHc PHp
[IpogemoHc | Bce
IIposeMoOHC | TpUpOBaHbI
TPUPOBaHbI | OCHOBHbBIE
TPUpOBaHbl | BCe
BCE YMeHHUsl. TIpomeMoHCTp
OCHOBHbIE OCHOBHbIE
OrcyTcTBHe OCHOBHbBIE Perriennl HPOBaHbI BCe
[Ipu pereHun YMEeHHUSL. yMeHusl.
MHUHUMaJIbHBIX yMeHusl. BCe OCHOBHbIE
. CTaH/apTHBIX Perenst Periens! Bce
YMeHUM. PerieHbl Bce | OCHOBHbIE yMeHwUsl.
3a7iau He THUTIOBBIE OCHOBHBIE
HeBo3moxHOCTh OCHOBHbIE 3a/lauu C PeiieHsl Bce
TPOAIEMOHCTPHP | 3a/lau C 3a7laun C
OLIeHUTb Ha/THuHe 3a/jauu. OT/Ie/IbHBIM | OCHOBHBIE
Ymenus N OBaHBI HerpyobIMH | HerpyObIMU
YMeHUH BbInosHEHbI | U 3a/IaUH.
OCHOBHbBIE omubKaMu. | OIIMOKaMMU.
BC/Ie[ICTBHE BCe 33/laHWs | Hecyl[ecTB | BrIMoIHeHbI
yMmeHus. Vimeny | BeinonHeHsl | BbinonHeHbl
OTKasza B TIOJTHOM €HHBIMU BCe 3a/laHVs, B
MecTOo rpy0Oble BCe BCe 3a/jaHust
obyyatorjerocsi ot obbeMe, HO | HeJjoueTaM | TOJHOM
OLIMOKH 3a/laHUs], HO | B ITOJIHOM
oTBeTa HEKOTOpble H, obbeme 6e3
He B obneme, HO
d BBITIO/THEH HeJI0UeToB
TIOJTHOM HEKOTOpbIe
HeJoueTaMy | bl BCe
obbeme C
3a/laHUSA B
HeloueTaMHu
TIOJTHOM
obbeme
Nmeetcs
OtcyTcTBUE [IpogemoHc IIpogemoHc
MHHUMaJIbH IIpozsemoHC
6a30BBIX [Ipu pereHun . TPUPOBaHBI TPUPOBaHbI
bIii Habop TPUPOBaHbI IIpomemMoHCTp
HaBBIKOB. CTaHZAPTHBIX 6a3oBbie HaBBIKA
HaBBLIKOB 6a30BbIe HpOBaH
HeB03MO>KHOCTD 3ajiau He HaBBIKU TIPA pu .
st HaBBIKU TIPU TBOpUECKU
OIIEHUTh HAJIMUKE | TIPOJIEMOHCTPUD pelieHun peleHu|
HaBbIiku pelLieHust pelLleHnn MOAX0[ K
HaBBLIKOB OBaHbI 6a30BBIE CTaH/,ApTHEI HecTaH/apT
CTaHJAPTHBI CTaHZAPTHEI pelLleHHI0
BCJIE/ICTBHE HaBbIKU. VIMenu X 3a/ia4 C HBIX 3afiau
X 3a7au C X 3azau 6e3 HeCTaH/IapTHBI
OTKaza MecTOo rpy0Oble HEKOTOPbIM 6e3
HEKOTOPBIM ommboK U X 3a7au
obyuarorierocsi OT | OIIUOKK u OLIMOOK U
u HeJJ0ueToB
OTBeTa HeJoueTaMu HeZI0UeTOB
HeZloueTaMu
IITkana oneHMBaHUA [IPU IPOMEKYTOUHOHN aTTeCTaliiu
OueHka YpoBeHBb NOJrOTOBKH
NPeBOCX0/{HO Bce KommereHIMM (YacTW KOMITeTeHLMM), Ha (OpPMHpOBaHHe KOTOPBIX HarpaBieHa
MUCLIMIUIMHA, COPMHPOBAaHBI Ha YpPOBHE HE HIDKE «IIPEeBOCXOAHO», MPOJEeMOHCTPHUPOBaHbI
3HaHWs, YMEHUs, BJAJIeHUs 10 COOTBETCTBYIOIIMM KOMIIETEHI[USIM Ha YypPOBHE BHIIIe
TpeyCMOTPEHHOTO TIPOrpaMMOoit
OT/IMYHO Bce xommeTeHIMH (YacTM KOMIleTeHIMM), Ha (OpMUpOBaHME KOTODbIX HarlpaBjeHa
MUCIUTUIAHA, COPMHUPOBAHBI Ha YPOBHE HE HIDKE «OTTMYHO».
3auTeHo 04YeHb XOPOIIIo Bce xkommeTeHIMM (YacTd KOMIIETEHIM), Ha (OPMHUpOBaHHWEe KOTOPLIX HarlpaBjeHa
IUCLMIUIMHA, COPMHUPOBAHBI HA YPOBHE He HIDKE «O0UYeHb XOPOLIO»
XOpOI1110 Bce xommeTeHIMHM (YacTH KOMIlEeTeHIMH), Ha (OpMUpOBaHME KOTODbIX HarlpaBjeHa
MUCIUTUTAHA, COPMHUPOBAHBI HA YPOBHE He HIDKE «XOPOIIIO».
yaoBjeTBopuTenb | Bce komreTeHIMM (YacTd KOMIlETeHIMM), Ha (OpMUpOBaHME KOTOPbIX HarlpaBjeHa
HO JUCLITUIAHA, C)OPMHPOBaHLI HAa YPOBHE He HIDKE «Y/|OBI€TBOPUTEILHO», IIPYU 3TOM XOTS OBI
0/IHa KOMITeTeHLUsI CPOPMUPOBAHA Ha YPOBHE «Y/IOBJIETBOPUTETHEHO»
HeyaoBierBopuTe | XO0Ts Obl OfHA KOMITETeHIMsi CQOPMHUPOBaHA Ha YPOBHE «HEY/IOB/IETBOPUTEILHOY.
JILHO
He 3aUTeHO
JI0X0 XoTs ObI 0[JHAa KOMITETeHI[Hst CHOPMUPOBAHA HA YPOBHE «IL/IOX0»




5.3 Tumnopblie KOHTPOJ/IbHbIE€ 3dadHHA HWJ/IH HHbIE€ MaTepHdJ/Ibl, H606X0}I[I/IMBIE AJIA OLl€éHKH
pe3y/ibTdaTOB Oﬁylle}[l/lﬂ Ha l'lpOMe)KyTO‘-IHOﬁ dTTeCTdllU1 C YKd3dHUE€EM KPpHUTEpPpHEB HX
OIl€eHUBAHHUA:

5.3.1 TumnoBbie 3apaHusi (oleHOUYHOe CPeACTBO - KOHTpoO/IbHbIE BOMPOCHI) 1A OLEHKH
copmupoBaHHoCcTH KoMneTeHIMU Y K-1

Cuctembl 06bIKHOBeHHBIX [TY. TTopsziok crcteMbl. KaHoHHUecKas u HOpMasbHasi cucTeMsl. Pemienue. Obiijee perienue. Ya
petienue. 3asaua Komu. [TprBegenvie 1Y n-ro nopsizika, pa3pelieHHOT0 OTHOCHUTE/IBHO CTapliieii Mpou3BOJHON, K HOpMallb
cucreme 1Y n-ro nopsjxa.

Cucremsbl 1Y B HopMasibHO# dopMe. Teopema Komu-ITrukapa. Teopema IleaHo. MeTo/ cBefjieHUs HOpMaTbHOU CUCTEMBI N
mubdepeHLManbHBIX ypaBHEeHUM K quddepeHI[HabHOMY YpaBHEHHUIO N-TO TTOPsIKa.

Teopust UHTETPaIOB HOPMabHEIX cucTeM [1Y. MuTerpan. Ilepeoiit unTerpan. Heo0XoZMMoe U [JOCTaTOUHOE YCIOBHE TIEPBC
uHTerpana. O6umii uaTerpasn. Pemenue 3aaur Koy ripy Hanuuuu o61Ljero UHTerpania.

He3aBrncrMOCTb NepBBIX UHTErpasoB HOpManbHOM cucTeMsl Y. TeopeMsl 0 urciie epBLIX MHTErpajoB HOpMaabHOM CHCTE
Y 1 0 unc/ie He3aBUCUMBIX [1ePBbIX UHTEIPaJIoB.

[NoHmxeHue nopsifika cucTeMsl /1Y € OMOILIbIO0 HE3aBUCHUMBIX NEPBBIX UHTerpasnoB. CucreMbl 1Y B cuMMeTpruecKoi ¢op!
WuTerpupyemMbie KOMOMHALUN.
OO61jas Teopust HopMaIbHBIX cucteM 1Y u Y n-ro rnopsiaka.

5.3.2 TumnoBbie 3apaHus (oLeHOUHOe CPeACTBO - KOHTpO/bHBbIE BOMPOCHI) [ OLEHKHU
chopmupoBaHHocTH KommnereHnuu [1K-9

JIuneiiHble cuctemel Y B HopmasnbHO# popme. Teopema Komu-ITvkapa. OfHOpPOAHBIE M HEOAHOPOAHBIE CUCTeMbl. CBOMCT
pellieHu 0HOPOIHOM CUCTEMBI.

JIvHeliHble OfHOPOHbIe cucTeMbl [1Y B HOpMasnbHOU Gopme. PyHpameHTanbHas cuctema pelenuit (PCP). Teopema 06 o€
pellieHUU. 3ajilaua O MOCTPOeHUH JIMHEeWHOM 0JHOpOAHOM cucTembl 1Y, uMetoltieit 3aganHyto OCP.

JIuHeliHble ofHOPO/IHBIE cucTeMbl Y ¢ mocTtosiHHbIMU K03 duiinenTamu. Teopema Koiuu-ITrkapa. Metos Siinepa nocTpo
@OCP.

HeopHopogHble crcteMbl vHelHbIX Y. Teopema o cTpykType obiijero peiienusi. CBoicTBa pemieHiA. [IpUHLIMT CyTieprio

HeopanopopHble cructeMsl MuHeiHbIX Y. Metog JlarpaHyka Bapyaljiy IPOU3BOJIbHBIX [TOCTOSIHHBIX [J151 OThICKAHUSI YaCTHO
pelleHus.

JIuHeitHbIe HEOAHOPO/HEIE cUCcTeMBI 1Y € TIOCTOSIHHBIMH KO3(QdHI[HEeHTaMH.

Y CTOWUMBOCTD pellieHni JuHaMUYecKux cucteM. TeopeMa JIsmyHoBa 06 yCTOWUMBOCTH T10 TIEPBOMY NTPUO/IKeHHI0. KpuTe
Payca — I'ypBuiia.



I/ICC]Ie,Z[OBaHI/Ie YCTOﬁqHBOCTH pEH_IeHI/Iﬁ AWHaAMHWUYECKHUX CUCTEM C ITOMOIBIO ¢YHKHHH .HHHYHOBEI.

JuHaMuueckasi THTepIIpeTalis HOpMabHOM CUCTeMbl 00BIKHOBEHHBIX [1Y. ®a3oBoe rpocTpancTBo. da3oBast TPAeKTOPUSI.
ABTOHOMHBIE Y HeaBTOHOMHbIe JUHAMHUYeCKue CUCTeMBI.

CocTosiHust PaBHOBeCHA aBTOHOMHOM AHH&MHqECKOﬁ CHUCTEMBI, UX THII U XdpPaKTep YCTOIZHHBOCTH. LOFET):3 817 MopTpeT.
YucieHHbIN MeTO/[l OTBICKaHUA COCTOSIHUM paBHOBeCHd U OrIpe/ie/ieHrs UX TUIId.
Yuic/ieHHbIH MeTO/J MOCTPOeHHs CerapaTpucC CeI/I0BbIX COCTOSIHUM PaBHOBeCHS.

KpuTepuu onjeHuBaHus (oLieHOUHOe cpeACcTBO - KOHTpo/IbHbIe BOIIPOCHI)

OueHka Kpurepuu oLieHUBaHUs
CTyZeHT Jan pa3BepHYThIM OTBET Ha BCe BOIPOCHI U IIPU 3TOM
MIPeBOCXO/IHO y PasBepHy P P
IIPOZI€MOHCTPUPOBAJI 3HAHKE [TOIIOTHUTEILHOT0 MaTeprara.
OT/TMYHO CTYAEHT Aan paBBepHYTLIﬁ OTBET Hd BCe BOIIPOCHI.
O4Y€Hb XOPOII0 CTY,I[EHT Ad/1 OTBET Ha BCe BOITPOCHI, BO3MO>XHO C HE3HAUUTE/IbHBIMU HEJOYeTaMU.
XOpo1uio CTYAEHT OTBETHJI Ha 60ﬂbﬂly}0 UdCTb BOIIPOCOB C HE3HAUYUTE/IbHBIMW HEJOUETAMHU.
YIOBJIETBOPUTEJ/ILHO CTyJieHT OTBeTU/I Ha OOJIBIIYI0 YaCTh BOIIPOCOB C CYIIeCTBEeHHBIMU HeZI0UeTaMU.
I[Tpu oTBeTe CTYJEeHT JOMycKaeT rpyOble OIIMOKM B OCHOBHOM MaTepHasie 1
HEeY/IOB/IETBOPUTEJIBHO
pellleHUH CTaH/apTHBIX 3aad.
OrcyTcTBHe 3HaHWH MaTepHasa, OTCYTCTBYeT CIIOCOOHOCTh PelleHHs CTaHAAPTHBIX
TI0XO
3a7au.
5.3.3 TunoBbie 3apaHusa (oreHOUHOe CpeAcTBO - KOHTpo/sibHbIE BOMPOCHI) A/ OLEHKH

cpopmupoBanHocTH KomneTeHIMU YK-1

OcHoBHble noHsTYA 0 [IY. O0bIKHOBeHHBIE [IY 1 [TY B uacTHBIX pou3BOAHLIX. [Topsigok Y. Y, pa3peliieHHbIE U HEPA3P
OTHOCUTETBHO TIpon3BofHON. Cuctembl Y.

MaremMaThUeCcKye MOJIe/I AUHAMUUECKUX CUCTEM B (popMe 0ObIKHOBEHHBIX /Y.

Y 1 nopsifika, pa3peleHHble OTHOCUTEILHO NPOM3BOAHOM. Perienne. OObiriee pelileHue, yacTHOe perieHre. OOIIMi HHTeT]
Ko, CyiiectsoBaHue U eIMHCTBEHHOCTD pellleHud 3afauu Komu.

I'eomeTpuyeckas uHTepripetanusi 1Y 1 mopsika, pa3pelleHHOT0 OTHOCHUTENBHO NMpou3BogHOM. [1one HampaBieHnid. VIHTer[
KpuBast. 'eoMeTprueckuit cMbici 3a1aun Koiii. OObIKHOBEHHbIE U 0COObIe TOUKH.

KauectBeHHoe uccnenoBanue 1Y 1 nopsifika, pa3pelieHHOT0 OTHOCUTE/IbHO NPOM3BOAHOU. V30K/IMHEL. JIMHYS 5KCTPEMYMO



nepern00B UHTETPaTbHBIX KPUBBIX.

Oco0bie pertienus Y 1 nopsijika, pa3peliieHHOT0 OTHOCUTETBHO MPOU3BoJHON. CriocOObI UX OTHICKAHUS.
Y 1 nopsizka ¢ pa3fensrolyMUCs rlepeMeHHBIMU U TIPUBOAMMEIE K HHM.

OpHopogsbie 1Y 1 nopsigka.

Y 1 nopsjka, NpUBOAUMBIE K OJHOPOHBIM.

JIunetineie 1Y 1 nopsigka. CTpykTypa obiiero petieHus. MeTo/ BapyaLyu MPOM3BOJIBHOM MTOCTOSTHHOM.
Y 1 nopsifika, mpuBoAUMbIe K uHelHbIM. 1Y BepHysui u PukkaTu.

Y 1 nopsizka B mosiHbIX AuddepeHIianax.

WuTterpupyromuii Muoxurens Y 1 nopsgka. Criocobwl ero HaxoxxgeHus1. CBsi3b C 0COOBIMU pelleHHsIMHE.
TeopeMa 0 umc/ie HHTErPUPYIOLLMX MHOXKUTe/IEN JJAHHOTO YPaBHEHUS.

WHTerpupyromuyi MHOXXUTeb 471 Y ¢ pa3penstomiMucs epeMeHHbIME.

VHTerpypyomui MHOXXUTE/Tb AJ1s1 ofHopoAHoro 1Y

VHTerpupyoiuii MHOXUTeNb AJ1s1 TuHelHoro Y.

5.3.4 TunoBbie 3apaHusA (oIeHOUHOe CpeAcTBO - KOHTpo/bHbIE BOMPOCHI) A/ OLIEHKH
copmupoBanHocTu KomnereHyuu [1K-9

Teopema Kormm-ITukapa aas 1Y 1 nopsiika, pa3pelieHHOr0 OTHOCUTE/IbHO TIPOM3BO/THOM.

Mertoz noc/iefioBaTenbHbLIX Mpubmkenuit [Tukapa perienus 3agaun Ko ais Y 1-ro nopsigka.
TeopeMa 0 npoo/pKeHUU pellleHys 3agaur Komm. IIpogomkaeMble U HEIIpOJO/KaeMble pelleHus!.
Teopema 0 HellpepbIBHOM 3aBUCUMOCTH pellleHus 3ajaun Ko ot napaMeTpos.

Teopema 0 HelpepbIBHOM 3aBUCMMOCTH pelleHus 3a/aun Ko oT HayaibHbIX YCI0BHUM.

CrerieHsb I71aJKOCTH pellieHus 3aauu Kowy.

JuddepeniypyemocTs pelieHus 3azauu Koy 1o HavyabHbBIM Jl@aHHBIM U IlapamMeTpam.

YpaBHeHust 1 mopsifika, He pa3peleHHble OTHOCUTETBHO MPOM3BOJHOM. Perienne. Obiiee pelieHue, yactHoe perieHue. O6L
uHTerpai. ITone nanpasnenuii. [TocraHoBka 3azaun Komu.

Teopema Komm-ITukapa gyist Y 1 nopsigka, He pa3peliieHHOT0 OTHOCHUTEILHO ITPOU3BOJHOM.

Oco6blie perienus 1Y 1 nopsiika, He pa3penieHHOro OTHOCUTETBHO MPor3BoAHON. CocoObl OThICKaHMS. [TUCKPUMUHAHTHE
Orubatolrias ceMelcTBa UHTETPATbHBIX KPUBBIX.



Metogps! uHTerprupoBanus 1Y 1 nopsiaka, He pa3pelleHHbIX OTHOCUTENbHO MPOU3BOJHOM.

LY Jlarpanxka.

Y Knepo.

Y eeiciux nopsigkos. O6iree pemenue. O6uui narerpan. 3agaua Ko, Teopema Koiu-TTukapa. Teopema ITeano.
Y BBICIIMX NTOPAJKOB, AOIYyCKaroLye ITOHWKeHKe NopsiKa.

JluneliHble qubdepeHIiaIbHbIe YPaBHEHHUS BBICIINX MOPSAKOB. 3agaua Kouru. Teopema Kommm-ITukapa. OgHOPOAHbBIE U
Heo/THOpO/[HbIe ypaBHeHUsl. CBONCTBA pellleHui TMHENHbIX 0THOPOIHBIX YPaBHEeHUH.

JluneliHble ofHOPOAHbIe 1Y n-ro nopsigka. @yHaameHTanbHas cucrema pemennii (PCP). Teopema 06 o01iieM perieH|H Jiu
oaHopogHoro Y. 3ajjaua 0 MOCTpOeHUU JMHeHOro ofgHopoAHoro Y 1o 3aganHoit @CP.

JIuHeiliHble ofHOpOAHbIe 1Y n-ro nopsiika ¢ nocTossHHbIMU Ko3dduimentamu. Teopema Kowu-ITukapa. Metog Diinepa 1o
OCP.

JIunetliHble HeogHOPOAHBIE Y n-ro nopsaka. TeopeMa o cTpyKType o61iero pemienus. CBoHCTBa perieHUH. [IpUHIIATT CyTIe

JIuneliHble HeoHOpPOAHBIe 1Y n-ro nopszaka. Metog Jlarpanrka BapyaLiu MPONU3BO/IbHBIX TOCTOSTHHBIX U MeToZ, Kot f1s
YAaCTHOTO pellleHusl.

JluHeliHble HeoTHOPOAHBIe 1Y n-ro mopsiZika C TIOCTOSTHHBIMU K03 dulieHTaMU U CielldabHOM MpaBoi YacThIO B BU/E
KBa3WIOJMHOMA. MeTo[ HeorpejesieHHbIX K03¢hduLeHTOB. MeTos KOMITJIEKCHBIX aMIUTATY/,.

I'apMoHUYecKuii OCLAIISTOP.
JIMHEeMHBIN OCLMIIIATOD.

JIunetiHble ofHOpOoAHbIe 1Y n-T0 Mopsiika ¢ nepeMeHHbIMA K03 durrenTamu. [IpuBenenue K 1Y ¢ MocTOSTHHBIMU KO3 Q1
Opnopopnbie Y Ditnepa.

TToHWwKeHWe TOPsAIKA JIMHEHHOTO ofHOpOofHOTO [TY N-ro mopsifika C repeMeHHbIMUA KO3(PGUITeHTaMU TP TTOMOIIA U3BECT!
YaCTHOTO pellleHusl.

Kputepuu oneHuBaHus (o1jeHOYHOe cpe/CcTBO - KOHTPO/IbHBIE BONPOCHI)

OneHka Kputepun orjeHMBaHUA

3a4TeHO CTYAEHT OTBEeTHJI Ha 60]'[])]]_[}71-0 YaCTb BOIIPOCOB BO3MOXXHO C HE3HAUYUTE/JIbHBIMU HEAO0UYETAMMU.

I[Tpu oTBeTe CTYJEeHT JOMycKaeT rpyObie OIMOKK B OCHOBHOM MaTepHare v pPelieHu!
He 3auTeHo
CTaHZAPTHBIX 3aau.

5.3.5 TumnoBble 3ajaHus (OLleHOYHOEe CPeACTBO - 3ajauH) AJIA OIeHKH C(OPMHPOBAHHOCTH
KoMmneTeHIuu YK-1



J'.'&:x—:
A W=2y—06x+06Z

B=dx—y—4z
Haiitu oblrjee pelieHHe CUCTEMBI

5.3.6 TunoBble 3ajaHus (OLEHOYHOE CPeACTBO - 3ajauM) AIA OLeHKH C(POPMHPOBAHHOCTH
kKommneTteHuu [1K-9

o2t 2,2 ,
Haiitu ob1ijee perieHue ypaBHeHI/IH"t y=xy +n +l.

Kputepumu orjeHnBaHus (0L[eHOUHOE CPeACTBO - 3afauu)

OueHka Kpurepuu oLieHrBaHUs

CTy,ZLEHT TMMOJIyun/1 BeprIﬁ OTBEeT BO BCeX 3aJaHUAX. HpI/I 3TOM CTyAEHT

TIPeBOCXOJHO
TIPOZIEMOHCTPUPOBAJI 3HaHUE [JOTIOJTHUTE/ILHOT'O MaTepraia.
OTJINYHO CTy[leHT Moy4n/ BepHbIA OTBET BO BCEX 3a/laHUsIX.
OueHb XOpOLLIO CTyZileHT TI0/Tyur/1 BePHBII OTBET B OOJIBIIMHCTBE 3a/|aHHH.
XOpOLIO CryzeHT pemua O0MBbIIYIO YacTb 3a7ayu C He3HaYUTeTbHBIMU HeZJloUeTaMu.
YZI0B/IETBOPUTE/ILHO CryzeHT peruus OOJBIIYIO YaCTh 3a/iad C CyIIleCTBeHHbIMY HefloueTaMH.

HeyJOBJ/JIETBOPUTE/IbHO CTy,Z[eHT AOITyCKdeT FPY6BIE OLIMOKA B pelieHrr CTaHAapPTHBIX 3aa4

T1710X0 OtcyTCTBUe 3HaHWI MaTepurasa, OTCYTCTBYeT CIIOCOOHOCTh pellieHus]

6. YuedHO-MeTOfMUeCcKOe U HH(OpMaOHHOE o0ecrieyeHHe JUCHUILIHHBI (MO/y/151)

OcHoOBHasi uTeparypa:

1. ®ununmos Anekceii ®egoposru. COOPHUK 3aau 110 AuddepeHIManbHbIM ypaBHeHUsIM : bosiee 14000
3aJjau C OTBeTaMHu : [yueb. mocobue] . - 13z, 3-e. - M. : IMBPOKOM, 2009. - 240 c. - ISBN 978-5-397-
00658-3 : 270.00., 48 3ks.

2. bubukos FO. H. Kypc o6bikHOBeHHBIX v depeHIuanbHbIX ypaBHeHuM / bubukos FO. H. - 2-e u3g,,
ctep. - CankT-ITetepbypr : Jlanb, 2022. - 304 c. - Kaura u3 Kosiekiyy JlaHb - Marematuka. - ISBN 978-
5-8114-1176-4., https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=799724&idb=0.

[ononHuTenbHas TUTepaTypa:

1. Ipaktukym o gucuuruiie "nddepeHuyansHble ypaBHeHus : yueOHO-MeToquueckoe mocobue. Y.
1/E. B. I'youHa, E. FO. Kaguna, H. B. Kucenesa, I'. B.Ocunos ; HHI'Y um. H. 1. JlobaueBckoro. -
Hwxuuii Hosropog, : M3a-8o HHI'Y, 2016. - 29 c. - TeKCT : 5/1eKTPOHHBI.
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=823688&idb=0.



2. KuceneBa Haranbst BnagumupoBHa. HenviHelinble quddepeHiaibHble ypaBHEHHs BbICILIMX
NopsiIKoB : yuebHO-MeToAnueckoe nocobue / H. B. Kucenesa ; HHI'Y um. H. U. JlobaueBckoro. -
Hwxuuii Hosropog, : 3a-so HHI'Y, 2019. - 32 c. - TeKCT : 3/1eKTPOHHBI.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=794850&idb=0.

[TporpammHoe obecrieueHrie 1 VIHTepHeT-peCcypChl (B COOTBETCTBUU C CO/lePKaHUEM IMCIUTUIAHBI):

1. OnepaiuoHHbIe cucTeMbl ceMeticTBa MicrosoftWindows, nuijeH3us o noamnucke Microsoftimagine.
2. Bpay3ep Google Chrome, npesgoctaBsieTcsi 6eCIiaTHO Ha YC/IOBHSIX JIUI[EH3UOHHBIX COTJIAllleHHH Ha
rporpaMMHOe obecrieueHre C OTKPBITBIM UCXOJHBIM KOZIOM.

3. Cpepna pa3pabotku cemetictBa MicrosoftVisualStudio, nuijeH3sus no noanvcke Microsoftimagine.

7. MaTepHa/ibHO-TeXHHYeCKoe ofecreyeHHe JUCLUIIMHBI (MOY /1)

YueOHble ayAWTOPUM [i/isI TIPOBeJIeHHsI yueOHBbIX 3aHSITHM, TpeJyCMOTPeHHBbIX 00pa30oBaTe/bHOM
MPOrpaMMOM, OCHAI[eHbl MYJbTUMEAUMHBIM 000pyZOBaHUEeM (TIPOEKTOP, 3KpaH), TeXHUUYeCKUMHU
cpefcTBaMH 00yueHUs, KOMITbIOTepaMH.

[MTomeljeHyst 151 CaMOCTOSITeIbHOM paboThl 00yYaroLMXCsl OCHAlL|eHbl KOMITbIOTEPHON TeXHUKOW C
BO3MO)KHOCTBIO TIOAK/IIOUeHUs1 K ceTd "VHTepHer" U oOecrieyeHbl [OCTYIIOM B 3/IEKTPOHHYIO
MH(pOpMalMOHHO-00pa3oBaTe/IbHYI0 Cpefy.

IIporpaMmma cocrtaBieHa B cooTBeTcTBMM C TpeboBanusimu OC HHI'Y 1o HampaB/ieHHIO
noaroToBku/crerianbHocTy 09.03.03 - [MpukiagHas nHGopMaTHKa.

Agtop(b1): KuceneBa Haranbst BnaguMupoBHa, KaHAUAT (prU3UKO-MaTeMaTUUeCKUX Hayk, JOLIeHT.
3aBeayroumii Kaeapoii: Ocunos I'puropuii BiaguMupoBuy, JOKTOp (PU3NKO-MaTeMaTUUeCKUX HayK.

ITporpamMma oob6peHa Ha 3ace/jJaHUM MeTOANUECKOM Komuccuu ot 17.12.2025, mpoTokos Ne IpOTOKOJ
Neb6.
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