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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)

dopmMmupyeMble
KOMIIeTeHI{UH
(xof, copmep>kaHue

IInaHupyemMble pe3y/abTaThl 00yUeHNs 10 JUCIUIIHHE

(Mopymo), B

CO0TBETCTBUH C

HHAUKATOPpOM

JAOCTH)XKEeHHUA KOMIIeTeHIL{UH

HaumMeHOBaHHeE OL|eHOYHOT'0 CPeJCTBa

MO0eNUpo8aHuUio NPUKAAOHbBIX
npoyeccos u 06ekmos
npedmemuoli obnacmu npu
paspabomke NpozpamMmHo20
obecneuerus UC.

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

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 BONDOC
uHgopmayuu, o POCbI
Ha cucmemMHoM nodxode.
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 KOHMDOAbHbIE
nocmasneHHbIX 3a0au | cucmemamu3upogamsb ux 6 P
PpamKax u3bpaHHbIX UG08 60npochl
npogeccuoHanbHou YK-1.3:
desimeAbHOCHILL Bnademb Hagbikamu noucka u
YK-1.3: Jlemorcmpupyem nocnedyowje2o aHaiu3a
HaAu4ue NPaKmMu4ecKo2o uHpopmayuu & pamkax
onbima paéomi ¢ npogeccuoHabHOU
UH(POPMAYUOHHBIMU OesimenbHOCMU 8 Cemu
UCMOYHUKAMU, ONblMd Humeprem u Opyeux
HAYYHO20 NOUCKA U ucmouHuKax
npedcmaeneHust HayuHbIX
pe3yabmamos.
IIK-9: CnocobeH I1K-9.1: /lemoHcmpupyem IIK-9.1: KonmponbHas
Modenuposams 3HAHUe Memoou4ecKux OCHo8 | 3Hamb MemoObl NOCMPOEHUs U paboma DK3aAMEH:
npukaadkbie (6usHec) | yodequposanus npoyeccos u | uccredosanus IIpakmuueckoe KOHMDObHbLE
npoyeccobl u 06seKmbl o v p
b 06BeKmoe npedmMemHoll mamemamuyeckux mooeseti, 3a0aHue
npedmemHoil 60npoChl
obaacmu. onucbleaemMblx Tecm 5
obaacmu 3adauu
I1K-9.2: /leMoHcmpupyem OucppepenyuanbHbIMU
YMeHue npumeHeHUsi 3HaHUll K |ypagHeHusimu:
3auém:

KoumposnbHble
80NpOCh!




KOHKpemHoli npedMemHoll

obaacmu.

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:

- 9J1IeKTpOHHBIN Kypc "duddepeniimansHde ypaBHeHus" (http://e-learning.unn.ru/enrol/index.php?id=247).
WHble yueOHO-MeTOMUeCKHe MaTeprasibl: AHIPoHOB A.A., Burt A.A., Xaiikua C.D.- Teopus
Konebanuii. M.: Hayka, 1981.

MeToquueckoe orucaHre yueOHo-mabopaTopHoro komriiekca/ Coct. H. B. Kucenesa, A. B.

AprembeB. — H. Hoeropoa: HHI'Y, 2004. — 28c.

Kucenesa H.B. KoMmmbtoTepHbIi KOMITIEKC 10 KaueCTBeHHOM TeopuH JuddepeHIMaNIbHbIX YpaBHEeHUI
TSI TIOZIIEP>KKU CaMOCTOsATeIbHOM paboThl // Obpa3oBaTe/ibHbIe TEXHOOTHH B 001ecTBO. 2018. T.

21. Ne 1. C. 423-434.

5. ®oHJA OLEHOYHBIX CPEJCTB /I/Ifi TeKYI[ero KOHTPOJIi YCIeBaeMOCTHM U TPOMEeXYTOYHOM
aTTecTalMi Mo JUCIUILIMHE (MO/Y/II0)



5.1 TunoBble 3afiaHusA, He00X0JUMBbIe [JIsi OLEHKH pe3y/IbTaTOB 00y4YeHHUsI MPU MPOBeJeHUH
TeKyIlero KOHTPOJisl yCIieBaeMOCTH C yKa3aHHeM KpHuTepHeB MX OLleHUBaHHUSA:

5.1.1 TumnoBble 3ajaHus (oueHOuYHOoe cpeAcTBO - IIpakTHYeckoe 3ajaHue) AJAA OLIEHKH
chopMupoBaHHOCTH KoMmeTeHHu YK-1:

1. KauecTBeHHO — YMC/IEHHBIMU MeTO/laMi HAUTH COCTOSIHUS PABHOBECHS U MCC/Ie[0BaTh UX TUI U XapaKTep
ycroitunBocTy. Ha ryiockoCcT apaMeTpoB IOCTPOUTh 00/1aCTH UX CYILIeCTBOBAHUS M yCTOWUMBOCTH. [1j1s1
Ka)X01 00/1aCTH 1TOCTPOUTH (ha30BBIi ITOPTPeT.

2. laHa aBTOHOMHas1 CUCTeMa. KaueCTBeHHO-UMC/IeHHBIMU MeTO/laMi HalTH COCTOSIHUSI PaBHOBECHS U
WCCTIeZloBaTh UX THIT M XapakTep yCTOWUYMBOCTU. Ha rockocTy napaMeTpoB OCTPOUTE 06/1aCTH UX
CYILeCTBOBaHMS M yCTOMUMBOCTH. [I/1s1 K&XX0M 00/1aCTH MOCTPOUTH (ha30BbIi MTOPTPeET.

5.1.2 TumnoBble 3ajaHus (omeHOUYHOe cpeAcTBO - IIpakTHyeckoe 3ajaHue) AJA OLIEHKH
copmupoBanHocTu KomnereHuu [TK-9:

. vy 5y +61y =0
3azanue 1: MccefoBaTh yCTOMUMBOCTD HYJIEBOIO PellleHUsl ypaBHEHUs -~ ) g -

(=™ — 9y—1+x"*

. l&: x+siny+y°
3azanue 2: ViccnenoBaTh yCTOMYMBOCTD HY/IEBOT'O PellIeHHUs] CUCTEMBI

3azanue 3: HammcaTh yC/I0BHe aCHMIITOTUYECKON YCTOWYMBOCTH HYJIEBOTO PeLleHHs

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

ypaBHEeHUsI

3a,aaHHe 4: Haii'Tu COCTOSTHUS PaBHOBeCHS CUCTEMEI, OIIpeAe/IMTh UX TUIT U XdPaAKTep YCTOﬁqHBOCTH, IMMOCTPOUTDH

= (x-1(y-1)

+

[&z Yv—2

(ha3oBbIi1 TOpPTpET

3aganue 5: Halitii ocobble TOUKM ypaBHEHUS, OTIPe/Ie/TUTh WX THIT U XapakTep YCTOHUHUBOCTH, TIOCTPOUTh
3 3
, Xt +yt =2
V=

X—¥
HWHTEerpa/ibHbl€ KPHUBbIE "

Kpurepuu oueHnuBanus (oreHoYHoe cpecTBO - IIpakTHueckoe 3ajaHue)

OneHka Kpurepuru orjeHHBaHUS

3da4TeHO BrinonHeHa OCHOBHas UacThb 3aJlaHHrsA WIN 3a/ilaHre BBITIOJIHEHO C HeJ0UeTaMK

He 3aUTeHO 3H,Z[EIHI/I€ He BBITIO/THEHO WJIK BBITIO/THEHO C pr6bIMI/I OLIMOKaMHU




5.1.3 TumnoBble 3ajaHus (oueHOUYHOe cpeAcTBO - KOHTpo/ibHas padora) I OLEHKH
copmupoBaHHocTH Komnerennuu ITK-9:

3azmanue 1: Haiiti o61ijee pemeHre ypaBHEeHUs M PellieHNe 3ajaurt

.
21—y dx+ydv=0. y(2)=0
Kot : [1OCTPOUTH UHTErPa/IbHbIE KDUBBIE YPABHEHHsI METOZOM U30KJ/IHH.

3aganue 2: Haiitu obiijee pellieHre ypaBHEHUsI, IPUBE/IS €ro K JIMHeHHOMY qUddepeHIIHaTbHOMY

2, 2 3
oy -x -y =0
yPaBHEHHIO

3aganue 3: HaliT ob1iiee pelieHre ypaBHeHUs], TIPUBE/IA €ro K YPABHEHHUIO B MOJTHBIX

X + y)d - xdy = 0
mddepenanax (xp~ + y)dx — xd

! 0= y+y 1+
3aganue 4: Halitu o0iiiee pellieHyde YpaBHEHUS

I ,(0.0).7 ,(11).T ,(1.0) .
U BBIJIe/IUTh MHTerpajibHble KpUBbIe, [IPOXOALIe uepe3 TOUKU - 3amanue 5: Havtu

KpUBBIe, Y KOTOPBLIX OTHOLIEHHe OTpe3Ka, 0TCeKaeMoro KacaTesibHOU Ha ocu OY, K 0Tpe3Ky, 0TCeKaeMOMY
HOpMaJsiblo Ha ocr OX, ecTb Be/IMUYMHA NTOCTOSIHHASL, paBHasi d.

Kpurepuu oueHnBanus (oneHouYHoe cpe/icTBO - KoHTpO/IbHasA padoTa)

Orenka Kpurepuu orjeHuBaHus
3a4uTeHo 3aZlaHue BbITIOJIHEHO [10JIHOCTBIO
He 3aUTeHO 3a/iaHre He BBIMOTHEHO WK BBITIOHEHO € rPyObIMU OIIMOKaMH

5.1.4 TumnoBble 3ajaHusi (oueHoOuHoe cpeacTBO - Tecr) ANA oUHeHKH C(HOPMHPOBAHHOCTHU
Komnerenyu ITK-9:

1. Bompoc: OnpegenuTs TN AUddepeHHaTEHOTO YpaBHEHHSI.

OpHOpoZHOE ypaBHEHUe

YpasHeHue bepHy/u

YpaBHeHUe B [10JIHbIX AU depeHIManax
YpaBHenue Knepo

El

2. Boripoc: Moxet v fuddepeHIanbHOe YpaBHEHHe UMeTh 0CO0ble pellieHust?

1. Ha
2. Het

Kpurepumu orjeHnBaHus (0LjeHOUHOe CpeAcTBO - Tecr)



Ouenka Kputepun ouieHuBaHust

MPeBOCXO0AHO 99-100%

OT/IMYHO 91-98%

OUeHb XOpOLLIO 86-90%

XOpO1110 71-85%

YZ,0B/IETBOPUTEJILHO 51-70%

HeyZl0BJIETBOPUTEJILHO 31-50%

IJI0XO 0-30%

5.2. OnucaHue MIKa/I OLeHUBAHUsI Pe3y/IbTaToB 00yueHHs M0 JUCLIUILIHHE NPU MPOMe)XXYTOUHOMN

aTTecTaluu

IIxana OIl€eHUMBAaHUA C(l)OpMI/IPOBaHHOCTI/I KOMHETEHHHﬁ

YpoBen
b
chopmu HeyA0BJIeTBOP Y/I0OBJIETBO OYeHb
IUI0XO0 XOpoI111o OT/INYHO MPEBOCX0/JHO
POBaHH UTeJIbHO pHUTe/ILHO X0pOoI1I0
oCTH
KoMIeT
eHIUI
(uHpUK
aropa
AOCTHIK He 3a4YTeHO0 3aUTeHOo
eHUs
KOMITIET
eHIHii)
YpoBeHb
OtcyTcTBUE YpoBeHb poset
N . 3HaHUM B
3HaHUU MuHuManeH | 3HaHWM B obBeMe YpoBeHb
TEOPeTHUECKOTO o obneme, ’ 3HaHWH B
YpoBeHb COOTBETCTBY YpoBeHb
MarepHaa. N JOIYyCTUMBI | COOTBETCTBY obneme, N
3HaHUN HIKe . oLeM 3HaHU B
HeB03MOKHOCTB 1 ypoBeHb 0I11eM COOTBETCTB
MUHUMAbHBIX o rporpaMme obbeme,
3HaHUS | OL|EHUTb IOJHOTY N 3HaHUM. rporpamme yIolLeM
N TpeboBaHHMH. TIOJTOTOBKH TIpeBBIIIAOLIe
3HaHUU [Homy1ieHo MO/JrOTOBKU rporpamMme
Vmenu mecto . HorymieHo M IIpOrpamMMy
BC/Ie[ICTBHE MHOT'O . JonyieHo MO/JTOTOBK
rpy0Oble ommbKu HECKOJIbKO TIO/ITOTOBKH.
OTKasza HerpyObIx HECKOJIbKO u. Oumbok
HeCyllecTBe
obyuaroiierocsi ot o1boK Herpy6bix HHEIX HeT.
oTBeTa ormboK
ombok
Ymenus | OtcyTcTBUE [Ipu pelenun IIpogemonc | Ilpogemonc | Ilpogemonc | Ilposemonc | ITpopemMoHCTp
MHHUMa/IbHbBIX CTaH/JapTHBIX TPUPOBaHbI | TPUPOBaHbI | TPHUPOBaHBI | TPHUPOBaHBI | WPOBAHHI BCe
YMeHHH. 3a7iaq He OCHOBHBIe BCE BCe BCE OCHOBHBI®
HeB03MOKHOCTB TIPOJIEMOHCTPYD | YMeHUs.. OCHOBHBIE OCHOBHBIe OCHOBHBIE YMeHUSI.
OLIeHUTb Ha/IMuMe | OBaHbI Perniensl yMeHusl. yMeHusl. YMEeHUSL. Periens! Bce
YMeHUH OCHOBHBIE TUIIOBbIE Petuiensl Bce | Permennl Bce | PelieHbl OCHOBHbI®
BC/Ie[ICTBHE ymeHusi. imenu | 3ajauu ¢ OCHOBHBIE OCHOBHBIE BCE 3a/aun.
OTKasza MecTo rpybbie HerpyObIMU | 3azauu C 3aJauM. OCHOBHbIe BrimosiHeHbI
obyuarolerocsi oT | OmMOKU oummbkamu. | HerpyObiMu | BrimosHeHBl | 3amauu C BCe 33/laHus, B
oTBeTa BrirniosiHeHb! | OIIMOKaMu. | Bce 3aJaHUsl | OTAE/NbHBIM | TMOJIHOM
BCE BRITO/HEHBI | B TIOJHOM u obbeme Ge3
3aZlaHus, HO | Bce 337laHusi | oObeMe, HO | HeCyIecTB | HeJJ0UeTOB
He B B [I0JIHOM HEKOTOpble | eHHbIMHU
T10JTHOM obbeme, HO | € HejjoueTaM




n,
BBITIOJIHEH
HEeKOTOphble
HeJjoueTaMH | bl BCe
obbeme c
3aflaHys B
HeJjoueTaMu
TIOTHOM
obbeme
Nwmeetcs
OtcyTcTBUE ITpogemoHC IIpogemoHc
MHMHHMMaJ/IbH ITposeMoHC
6a30BbIX ITpu perenyn . TPHPOBaHbI TPUPOBAHBI
bl Habop TPUPOBaHBI ITposeMoHCTp
HaBbIKOB. CTaH/|apTHBIX 6a3oBble HaBBIKH
HaBBLIKOB 6a3oBbie HpOBaH
HeB0O3MO>XHOCTB 3a7iau He HaBBIKY NIPH Tpu .
Jist HaBBIKY IIPA TBOPYeCKHUH
OL|EHUTh HalMuKe | TPOJEMOHCTPUD peleHnn peleHnn
HaBbiku perIeHyst pelLIeHnH TIOAXOZ K
HaBBIKOB oBaHb! 6a30BbIe CTaHJapTHBI HecTaHJapT
CTaH/JapTHEI CTaH/|apTHBI peLIeHHI0
BCJIE[ICTBHE HaBbIKU. VIMenu X 33/1a4 C HBIX 3a/]au
X 337a4 C X 3a7a4 Oe3 HeCTaHZapTHBbI
OTKasza MecTo rpybbie HEKOTOPbIM 6e3
HEKOTOPbIM omuboK 1 X 3374
obyuarorierocsi OT | OIUOKH u OLIMOOK U
u HeJJoueToB
oTBeTa HesloueTaMu HeJJ04eToB
HeJloueTaMu
IMIkana OIl€eHHMBAaHUA IIPHA NMPOMEKXKYTOUHOU aTTECTAIIUHN
OneHka YpoBeHb NOJrOTOBKH
TPEBOCX0/{HO Bce KowmmeTeHIM (YacTW KOMITeTeHLMH), Ha ()OpMHpOBaHHe KOTOPHIX HarpaBieHa
JMCLUIVIMHA, CHOPMUPOBAHBI Ha YPOBHE He HIDKE «IIPEBOCXOJHO», IMPO/eMOHCTPHPOBaHBI
3HaHWs, YMEHHUs, B/aJileHUss M0 COOTBETCTBYIOLIMM KOMIIETEHLIMSIM Ha YPOBHe BBIIlIe
TIpe/iyCMOTPEeHHOT0 TIPOrpaMMOi
OT/INYHO Bce xkommeTeHIMM (YacTd KOMIIETeHIMH), Ha (OpMHUpOBaHMe KOTOPLIX HarlpaBjeHa
JMCLUIVIMHA, COPMHUPOBaHbI HAa YPOBHE He HIXKe «OT/IUYHO».
3auTeHo OYeHb X0pPOLIOo Bce xommnereHUMM (Y4acTM KOMIIeTeHLMH), Ha (OpPMUpPOBaHME KOTOPBIX HarpasjeHa
JUCLIMIUINHA, COPMHUPOBAHBI HAa YPOBHE He HIDKE «0UeHb XOPOLIO»
XOpOoI1110 Bce xkommeTeHIMM (YacTd KOMIIETeHIMH), Ha (OpMHUpOBaHMEe KOTODLIX HarpaBjeHa
JMCLIUIVIMHA, COPMHUPOBaHbI HA YPOBHE HE HIDKE «XOPOLLO».
yAOBIeTBOpHTENb | Bce KommeTeHIMM (YacTW KOMITeTeHLHMH), Ha (OpMHpOBaHHe KOTOPBIX HarpaBieHa
HO [IUCLIMIUINHA, C)OPMHPOBaHbI HA YPOBHE He HIDKE «Y/IOBJI€TBOPUTEILHO», MPU 3TOM XOTsS ObI
0[jHa KOMITeTeHL{isI ChOpMHUPOBaHa Ha YPOBHE «YZOBJIETBOPUTETEHO»
HeypoBeTBopure | XoTs Obl O7Ha KOMIIeTeHLMs CHOPMHUPOBaHa Ha YPOBHE «HEY/IOBIE€TBOPUTEIBHOY.
JIbHO
He 3aUTeHO
TIOXO0 XoTst 6bI 0/IHA KOMITETEHLUsT COPMHUPOBAHA HA YPOBHE «ILIOXO0»

5.3 Tunosblie KOHTPOJ/IbHbIE€ 3ddHHA W/IH HHbIE€ MdaTepHd/ibl, H606X0}J[I/IMBIE AJIsA OLl€éHKH
pe3y/bTdTOB 06y‘-IEHl/Iﬂ Had HpOMC)KyTO‘—IHOI‘/'I dTTeCTallUl C YKd3dHUE€EM KPpUTEpHEB HX
OIl€eHUBAaHHUA:

5.3.1 TunoBble 3afanusa (omeHOUHOe CpPeACTBO - KOHTpoO/IbHBIE BOMPOCHI) AJIA OLIEHKH
copMupoBaHHOCTH KoMmeTeHIMU YK-1

Cucrembl 006IKHOBeHHBIX []Y. TTopsizok cuctembl. KaHoHMUeCKast 1 HOpMasibHas cucteMbl. Pemienune. O61ijee pemenye. Ya
pelieHue. 3asaua Komwu. [IpuBegenue Y n-ro rnopsiika, pa3peliieHHOro OTHOCUTELHO CTaplliei MPOU3BOAHOM, K HOpMaJIb



cucreme 1Y n-ro nopsjxa.

Cucremsl 1Y B HopmasnbHoM dopme. Teopema Komm-ITrkapa. Teopema [Teano. MeTtop cBefieHHst HOpMa/IbHOM CHCTEMBI N
muddepeHLIMaNbHBIX ypaBHeHUH K auddepeHabHOMY YPaBHEHHIO N-T'O TIOPSIKa.

Teopwust UHTErpasoB HOpMasibHbIX cucteM Y. VHTerpas. IlepBbiii nHTerpan. Heo0xoauMoe 1 JOCTaTOYHOE YC/IOBHE TIEPBC
uHTerpana. Obumit uaTerpasn. Pemenue 3aaur Koy ripy Hanuumu o611ero UHTerpana.

HesaBucruMoCTb NepBbIX UHTErpaa0B HOPManbHOW cucTeMsl [1Y. TeopeMsl 0 uuc/ie IepBbIX UHTETPajioB HOPMasIbHOM CHUCTE
Y ¥ 0 unciie He3aBUCUMBIX T1ePBbIX UHTErPaJIoB.

IToHWwKeHMe TOpsAIKa CUcTeMBI [TY € TIOMOIIBI0 He3aBUCHUMbIX MEPBLIX UHTerpanoB. Cuctembl Y B cuMMeTpuueckoi dhopt
WHTerpupyeMbie KOMOMHAIUN.
Oo611as Teopyst HOpMabHBIX cucteM Y u JIY n-ro mopska.

5.3.2 TunoBble 3afaHusa (oLeHOUHOe CpPeACTBO - KOHTpoO/IbHBIE BOMPOCHI) AJIA OLIEHKH
copmupoBaHHoCcTH KomneTeHnmu [1K-9

JluneitHbie cucteMsl Y B HopManbHOM popme. Teopema Koiiv-ITukapa. OfHOPOJHbIe ¥ HEOAHOPOHBIe cCTeMbI. CBOMCT
peleHni OAHOPOJHOMN CHCTEMBI.

JIuHeliHbIe OTHOPO/HBIE cUcTeMEI Y B HOpMasbHOM hopme. DyHaameHTanbHast cucteMa peltiennii (OCP). Teopema 06 o€
pellieHUH. 3a/jaua O MOCTPOEHUH JIMHEeNHOM ofHopoAHoM cucteMbl 1Y, umetomieti 3agannyio ©CP.

JluHeliHbIe ofHOPOAHKIe crucTeMbl Y ¢ octossHEBIMU Ko3hduiienTamu. Teopema Komu-ITnkapa. MeTtos Siinepa mocTpo
OCP.

HeopHopogHble cricteMbl TuHeHHbIX [1Y. Teopema o cTpykType obimero pernenust. CBoiicTBa perieHui. [TpuHLu cymeprio

HeopHopogHsble cucteMbl uHelHbIX Y. MeTtoz JlarpaHka Bapyaliiy ITPOM3BO/IBHBIX TTOCTOSIHHBIX ZJI1 OTBICKAaHHS YaCTHO
peLeHysl.

JIuHelHbIe HeOTHOPOIHEIE CUCTeMBI []Y ¢ MOCTOSTHHBIMU K03 dUileHTaMu.

Y CTONUMBOCTS pellieHni ArHaMuueckux cucreM. Teopema JIsimyHoBa 06 ycTOWYHMBOCTH 110 IepBOMY NpubrkeHHto. Kpure
Payca — I'ypsuiia.

HCCHeAOBaHI/Ie YCTOI‘/JILII/IBOCTI/I pemeHI/Iﬁ AWHAMHWYECKUX CUCTEM C ITOMOILbIO CI)YHKL[I/II/I HHHYHOBEI.

JyuHaMHuecKasi IHTepIpeTaryst HOpMaabHOM cUCTeMbl 00bIKHOBeHHBIX /Y. ®a3oBoe mpocTpaHcTBo. Pa30Bast TpPaeKTOPUSI.
ABTOHOMHBIE ¥ HEABTOHOMHBIE JUHAMUYECKHEe CUCTEeMBL.

CocTtosiHus PaBHOBeCHA ABTOHOMHOM ,E[I/IHEIMI/I‘—IGCKOﬁ CHUCTEMBI, UX THUIT U XdPaKTep YCTOﬁ‘{HBOCTH. ®a30BbIN MopTpeT.
UncneHHbIN MeTO/[l OTBICKaHUA COCTOSTHUM pPaBHOBeCHA U OIIpeZie/;IeHUA UX TUIId.

Yuic/ieHHbIN MeTO/J MOCTPOEHUS CernapaTpuc Cea/I0BbIX COCTOSIHUM PaBHOBeCHS.



Kputepuu onjeHnBaHus (0LleHOYHOe CpeCTBO - KOHTPO/IbHbIE BOIIPOCHI)

OrjeHka KpuTepuu orieHuBaHUs
CTyzeHT fan pa3BepHYThIM OTBET Ha BCe BOMPOCHI U MTPU 3TOM
TIPEBOCXOHO % PAsBEPHYT P P
TPOJIeMOHCTPUPOBAJ 3HaHKe O0TNOTHUTEHLHOTO MaTepuara.
OTJINYHO CTyzieHT fjan pa3BepHYThIN OTBET Ha BCe BOMPOCHI.

OUeHb XOpoI1Io

CTy,ZLEHT Aa/1 OTBET Ha BCe BOIMPOCHI, BO3MOXXHO C HE3HAUMUTE/IbHBIMUW HEeJOUeTaMu.

XOpOILO CTyzieHT OTBeTH/I Ha OOJIBIIYIO YaCTh BOIIPOCOB C He3HAUUTE/ILHBIMU HeZIoUeTaMH.
YA0BJI€TBOPUTENBHO CTyZeHT OTBeTW/I Ha OOJIBIIYIO YaCTh BOMIPOCOB C CYIIeCTBEeHHBIMU HeZIoUeTaMHu.

I[Ipu oTBeTe CTyZieHT fomycKaeT rpyOble OIMOKM B OCHOBHOM MaTtepHase 1
HeYI0B/IeTBOPUTE/ILHO

pellieHuH CTaHAapTHBIX 3aJay.

OrcyTCTBUe 3HaHWI MaTepuasa, OTCYTCTBYeT CIIOCOOHOCTh pellleHHs] CTaH/ apTHBIX
T710X0

3a/au.

5.3.3 TumnoBbie 3apaHus (oueHOUHOe CPeACTBO - KOHTpO/bHBbIE BOMPOCHI) [ OLEHKHU

copMUpPOBaHHOCTH KoMIieTeHIMU YK-1

OcHogHble MoHATHS 0 [TY. ObbikHOBeHHbIe /1Y u 1Y B uaCTHBIX TPOU3BOAHLIX. [Topsazok Y. [TY, pa3pellleHHbIe ¥ Hepasp

OTHOCHTeBHO Tpou3BoAHoN. CrcteMsl Y.

MaremaTryeckue MOZiev JUHaMHUeCKHUX CUCTeM B (hopMe 0ObIKHOBEeHHBIX Y.

Y 1 nopsizika, paspeleHHbIe OTHOCUTE/ILHO NTPOM3BOAHOM. Perterye. Ob1riee pereHre, yacTHoe pereHye. OOyl HHTer]

Komm. CyiiecTBoBaHMe U eJUHCTBEHHOCTD peliieHUs 3a7aun Ko,

I'eomeTpuueckasi unTeprpetanus 1Y 1 nopsiika, pa3peleHHOro OTHOCUTe/IbHO Npor3BogHOU. [Tose HarpaBaeHuil. IHTer|

KpHBasi. FEOMETpI/IquKI/Iﬁ CMBICJ/I 3a4a4Uur Koy, OOBIKHOBEHHEIE M 0COOLIE TOUKH.

KauectBeHHoe ucciefoBanue /1Y 1 nopsifika, pa3pelieHHOr0 OTHOCUTEeIbHO NMPOU3BOAHOM. VI30K/IuHbI. JIMHUS 9KCTPEMYMO

HeperI/I6OB HWHTErpa/IbHbIX KPUBBIX.

Oco0bie perienus Y 1 nopsifika, pa3pellieHHOT0 OTHOCUTETbHO MPOU3BoJHON. CriocoObI UX OTHICKAHUS.

Y 1 nopska ¢ pasfe/stoluMUcs IepeMeHHbIMU U TIPUBOVMBIE K HUM.

OpHopopuble 1Y 1 nopsizka.

Y 1 nopsiaka, NpUBOAUMBIE K OZHOPO/HBIM.

JIuneiineie 1Y 1 nopsigka. CTpykTypa obitjero peruenus. MeTo/ BapyaLyu MPOM3BOJIBHOM TOCTOSTHHOM.




Y 1 nopsifika, npuBOANMBIe K uHeNHbIM. 1Y BepHy/uin 1 PUkkaTh.

Y 1 nopsizika B osiHbIX AuddepeHLranax.

Wnrerpupyroimii MHOXUTe b 1Y 1 nopsifka. CriocoObl ero HaxoxxaeHust. CBsi3b C 0COOBIMU pelleHUsIMH.
TeopeMa 0 umc/ie HHTErPUPYIOLMX MHOXKUTe/IEN JaHHOIO YPaBHEHUS.

WuTerpupyoiuii MHOXKUTeb A1 1Y ¢ pa3zaensoLMMUcs rnepeMeHHbIMU.

NHTerpupyomyii MHOXXUTENb J71s1 OBFHOpOAHoro Y

NHTerpupyromuyii MHOXUTeNb 715 TuHelHoro Y.

5.3.4 TumnoBbie 3apaHus (oueHOUHOe CPeACTBO - KOHTpO/IbHBbIE BOMPOCHI) A OLEHKHU
chopmupoBaHHocTH KommnereHnuu [1K-9

Teopema Koum-ITukapa aas 1Y 1 nopsigka, pa3pelieHHOr0 OTHOCUTE/bHO TIPOM3BO/IHOM.

Mertop roc/iefioBaTe/IbHIX Nprub/Kkennii ITukapa pertienvs 3agaun Ko ais 1Y 1-ro nopsizka.
TeopeMa 0 npoo/pKeHUU pelieHus 3agaur Komm. IIpogomkaeMble U HEIIpOAO/DKaeMble pelleHus!.
Teopema 0 HelpepbIBHOM 3aBUCMMOCTH pellleHus 3a7auu Kolm oT mapameTpos.

Teopema 0 HelpepbIBHOM 3aBUCMMOCTH pellieHust 3a7iaui Kollii OT Haua/ibHBIX YCIOBUM.

CreneHb rnasKoCTH peweHus 3agaun Komm.

OuddepeHipyemMocTs pelieHys 3aaur Koy o HauasbHBIM JaHHBIM M I1TapaMeTpam.

YpaBuenust 1 nopsifika, He pa3pelieHHble OTHOCUTETHHO MPOX3BOJHOM. Perienne. Ob1iee pelieHue, yactHoe perieHue. O61
uHrerpa. ITose HanpasieHuii. IToctaHoBKa 3azaun Koy,

Teopema Kortu-ITukapa aas 1Y 1 nopsizika, He pa3peliieHHOT0 OTHOCUTE/TLHO TIPOU3BOHOM.

Oco6pie perrenvs 1Y 1 nopsigka, He pa3perieHHOr0 OTHOCHUTeIbHO TIPOM3BOAHON. Crioco0b! OThICKaHUs. [JMCKPUMIHAHTHA
Orwubaroliiasi ceMeiiCTBa UHTErpabHbIX KPUBBIX.

Metogpst uHTerpupoBanusi 1Y 1 ropsifika, He pa3pellleHHbIX OTHOCUTEIbHO MPOU3BOJHOM.

Y Jlarpanxa.

Y Knepo.

Y Boicumx nopsakos. Obiree pemenue. O61umii naTerpas. 3agauya Komm. Teopema Kommu-ITukapa. Teopema I[TeaHo.
Y BBICIINX MOPSJKOB, JOMyCKaroL1e MOHWKeHUe MopsJKa.

JIvneiinbie auddepeHipanbHble ypaBHeHHUS BBICIINX TIOPsAKoB. 3agaya Ko, Teopema Kommm-TTukapa. OfHOpPOAHbIE U



HeoJHOPO/iHbIe ypaBHeHUs1. CBONCTBA pellieHU TMHeMHBIX OJHOPOAHbBIX YPaBHEHUIA.

JIunetiHble omHOpOAHbIe 1Y n-ro nopsaka. dyHaamenTanbHas cuctema perienuil (OCP). Teopema 06 06I1IeM perieHUN 1
oaHopogHoro Y. 3ajaua 0 MOCTpOeHUU JIMHetHOro ogHopoAHoro Y no 3aganHoit PCP.

JIuHetinble oHOpOAHBIE 1Y N-ro Mopsiika ¢ ocTossHHBIMU Ko3dduimentamu. Teopema Kormu-ITukapa. MeTtoz Ditsiepa 1o
OCP.

JIuHelHble HeogHOpPOAHBIE [IY n-ro mopsizka. Teopema o cTpykrype o6irero peieHusi. CBocTBa perteHyH. [TpUHLIATT CyTTe

Jlunelinble HeogHOpPOAHBIe 1Y n-ro mopsizka. MeToq JlarpaHska Bapyal[iu MPOU3BOJIBHBIX MTOCTOSTHHBIX U MeToZ, Kot s
YaCTHOT'O peLleHus.

JIunetliHble HeogHOPOAHBIE Y N-ro mopsigKa C OCTOSTHHBIMUA KO3(dUIMeHTaMy U CTielia bHOW TIPaBOi YacThio B BUje
KBa3WIOJMHOMA. MeTo/] Heorpe/ie/IeHHbIX K03(hGUIMEeHTOB. MeTo/l KOMIT/IEKCHBIX aMIUTATY/I.

["apMoHHYeCKUI OCLIWIIATOP.
JIMHeMHbIN OCIUIIISTOD.

JIuneiltHble ofHOpOAHbIe 1Y n-ro nopsiika ¢ nepeMeHHbIMA K03 durenTamu. [IpuBenenue K 1Y ¢ oCTOSTHHBIMU KO3¢dr
Opnopoanblie 1Y Ditnepa.

[NoHmKeHMe nopsiika TMHeNHOro ofHopoAHOoro 1Y n-ro nopsiZika ¢ nepeMeHHbIMH K03(dULIMeHTaMu ITPU NTOMOLLM U3BeCT]
YaCTHOTO pellleHusl.

KpuTepuu onjeHuBaHus (0LleHOUYHOe CpeACTBO - KOHTpo/IbHbIe BOIIPOCHI)

Ouenka Kpurepun oueHnBanus

3a4TeHO CTy,ZLEHT OTBETHJI Ha 60]1]:]_Hyl-0 UdCThb BOIIPOCOB BO3MO>XHO C HE3HAUWTE/IbHBIMHU HEAJOUETaMMU.

ITpu oTBeTe CTyJeHT omycKaeT rpy0Oble OIIMOKY B OCHOBHOM MaTepHase U pPelieHn!
He 3aUTeHO
CTaH/JapTHBIX 3a7ay.

5.3.5 TumnoBble 3ajjaHus (OLEHOYHOEe CPeACTBO - 3ajiaud) AJIA OIeHKH C(HOPMHPOBAHHOCTH
KommneTeHuu YK-1

J'.'&h—x—:
A W=2y—06x+06Z
&=4x—y—4z

Haiitu oblrjee pelieHHe CUCTEMBI

5.3.6 TunoBble 3ajaHus (OL[eHOYHOE CpPeJCTBO - 3ajauu) /s OLeHKH C(hOopMHPOBAaHHOCTH
kKomneTeHniuu [TK-9

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



Kputepuu onjeHuBaHus (0LleHOYHOE CPeCTBO - 3a/ja4uu)

OneHka Kpurepuu orjeHrBaHUs

CTy,Z[eHT MoJIyuna BepHLIﬁ OTBET BO BCeX 3aJldHUAX. HpI/I 3TOM CTYLEHT

TIPEBOCXOHO
TPOJIeMOHCTPUPOBAJ 3HaHKe O0TNOTHUTEHLHOTO MaTepuara.
OTJINYHO CTy[leHT MOy4n/1 BepHBIA OTBET BO BCEX 3a/laHUSX.
OueHb XOpOLLO0 CTyJeHT To/TyuuT BePHBIM OTBET B OOJIBIIMHCTBE 3aJaHuM.
XOPOIII0 CTyJeHT pelivi O0/bIIYI0 YacThb 337iau C He3HAUMTEeTbHBIMU HeZI0UeTaMU.
YA0BJI€TBOPUTENBHO CryzeHT pemu O0MBIIYIO YacThb 3a7ay C CyIIeCTBeHHbIMU HeZl0UeTaMU.

HeyzioBsieTBopUTe/IbHO  CTYZieHT JomycKaeT rpyOble OIMOKY B pellieHuH CTaH/JapTHBIX 3azaq

710X0 OTcyTCTBMe 3HAaHUM MaTepuara, OTCYyTCTBYeT CIIOCOOHOCTE pelleHUst

6. YueOHO-MeTOUUECKOEe H HH(OPMaLMOHHOE 00ecrieyeHHe JUCIUILTHHBI (MO/1y/151)

OcHoBHas uTeparypa:

1. ®unmmrmos Anekceit @efoposuu. COOpHHUK 33/1a4 110 AvddepeHLIManbsHBIM ypaBHeHusM : bosee 14000
3ajau C oTBeTaMH : [yueb. mocobwue] . - 13z, 3-e. - M. : IUBPOKOM, 2009. - 240 c. - ISBN 978-5-397-
00658-3 : 270.00., 48 3k3.

2. bubukos FO. H. Kypc o6bikHOBeHHBIX guddepeHIaabHbIX ypaBHeHu / bubukos FO. H. - 2-e u3g,,
ctep. - CaHkT-ITeTepOypr : Jlanb, 2022. - 304 c. - Knura u3 Kosekiuu Jlanb - MaTematuka. - ISBN 978-
5-8114-1176-4., https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=799724&idb=0.

[JomnonHuTtenbHas 1uTeparypa:

1. ITpaktukym no gucuuruiHe "AnddepeHuyansHble ypaBHeHus" : yueOHO-MeToguueckoe mocobue. Y.
1/E. B. I'youHa, E. FO. Kaguna, H. B. Kucenesa, I'. B.Ocunos ; HHI'Y uwm. H. U. JlobaueBckoro. -
Hwxunii Hosropog, : 3a-so HHI'Y, 2016. - 29 c. - TekcT : 37eKTpOHHBIN.
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=823688&idb=0.

2. Kucenesa Haranbs BnagumuposHa. HenuneliHble aud@epeHiivanbHble ypaBHEHUs! BBICILIMX
TIOPSIKOB : yueOHO-MeToan4eckoe riocobue / H. B. Kucenesa ; HHI'Y um. H. 1. JTo6aueBckoro. -
Hwxunuii Hosropog, : M3a-so HHI'Y, 2019. - 32 c. - TeKCT : 5/1eKTPOHHBIN.
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=794850&idb=0.

ITporpammHoe obecrieueHue 1 IHTepHET-peCypChl (B COOTBETCTBUH C CO/iepyKaHUeM TUCIUTTAHBI):

1. OneparuoHHbIe cucTeMbl ceMelictBa MicrosoftWindows, nuijeHsus no noanucke Microsoftimagine.
2. Bpay3ep Google Chrome, ripefocraBsieTcst 6eCriiaTHO Ha YC/IOBUSIX JTULEH3MOHHBIX COTJIAIIeHU Ha



rporpaMMHOe obecrieueHre C OTKPBITBIM UCXOJHBIM KOZIOM.
3. Cpena pa3paboTku cemeiictBa MicrosoftVisualStudio, mutjer3sus mo noamicke Microsoftimagine.

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

YueOHble ayUTOPUM [i/isI TIPOBeJIeHHs yueOHBbIX 3aHSITHM, TpeJyCMOTPeHHBbIX 00pa3oBaTe/bHOM
MPOrpPaMMOM, OCHAIleHbl MYJIbTUMeAUWHBIM 000pyJ0BaHHeM (TIPOEKTOpP, 3KpaH), TeXHUYeCKUMHU
cpeAcTBaMu 00yYeHHs, KOMITbIOTEpaMH.

[MTomelijeHust 151 CaMOCTOSITeIbHOM paboThl 00YyYarOLMXCsl OCHAIL|eHbl KOMITbIOTEPHON TeXHUKOW C
BO3MO)KHOCTBIO TIOJK/IIOUeHUs1 K ceTd "VHTepHer" u obecrieyeHbl [OCTYTIOM B 3/IEKTPOHHYIO
MH(pOpMalMOHHO-00pa3oBaTe/IbHYI0 Cpejy.

ITporpamMma coctapyieHa B cooTBeTcTBUU ¢ TpeboanusmMu OC HHI'Y 1o HampaBieHHIO T0/IOTOBKH
09.03.03 - [TpuknasHas UH(GOPMaTHKa.

Agstop(b1): Kucenera Haranbsi BiaguMupoBHa, KaHAUaT (prU3MKO-MaTeMaTUUeCKiX Hayk, JOLeHT.
3aBeayroumii Kaeapoii: Ocunos I'puropuii BiaguMupoBuy, J0KTOp (PU3MKO-MaTeMaTUUeCKUX HayK.

ITporpamMma oz006peHa Ha 3ace/jlaHUM MeToAnuecKoi Komuccuu ot 13.12.2023, mpoTtokon Ne 3.
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