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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:

[aHa aBTOHOMHad crcTemMa. KaueCTBeHHO — UKC/IeHHBIMU MEeTOZlaMU HalTH COCTOSIHUSI pABHOBECHS U
WCCJIe/IOBaTh UX THIT M XapaKTep yCTOWYMBOCTH. Ha MIocKoCTv mapaMeTpoB MOCTPOUTH 00/1aCTH UX
CYIIeCTBOBAHMUS ¥ yCTOWYMBOCTH. [I/1s1 KaXK/10M 00/1aCTH MMOCTPOUTD (ha30BbIi TIOPTPET.

Bapmuanr 1.
_J[.i‘= (x+.1.')J —a

y=—y' —ax+b

Bapmuasnr 2.

[.*L‘ =x’—ay

ly=x*—(v=b)*

5.1.2 TumnoBble 3ajaHus (oueHOuYHoe cpeAcTBO - IIpakTHYeckoe 3ajaHue) AJA OLIEHKH
copmupoBaHHocTH Komnerennuu ITK-9:

3aganue 1:

HaliTi KpuBbIe, y KOTOPBIX OTPe30K, OTCeKaeMblii HOpMasbio Ha ocu OX, paBeH y2/x .

3ajjaHue 2:

Haiitu KpUBBI€, ¥ KOTODBIX OTPE30K, OTCEeKaeMbIll KacaTe/bHOM Ha OCU OY, PaBe€H OpAMHATBI TOUKKU
KdCaHUs.

3aganue 3:

OnekTpyUuecKasi 1jellb COCTOUT W3 TMOC/Ae/I0BaTe/JbHO BK/IIOUEHHBIX UCTOYHMKA MOCTOSIHHOTO TOKa,
Jlatollero HarpsbkeHde V, conpoTuieHusi R, koHzaeHcaTopa eMkocTd C U BBIK/IHOYATesl, KOTOPBINA
BK/TtouaeTcs nipu t=0 . KoHzeHcaTop /10 3aMbIKaHUs Ljeny He 3apsbkeH. HaliTu cuty Toka B Lienu Mpu
t>0.

Kpurepuu oueHnBanus (oneHoYHoe cpeAcTBO - IIpakTHueckoe 3ajaHue)

OueHka Kpurepuu orjeHuBaHus

3a4TeHO BrinonHeHa oCHOBHasi 4aCThb 3aiaHHWA WIN 3a/iaHMe BBITIOJIHEHO C HeJo4YeTaMu

He 3a4TeHO 3a/:;aHI/1e He BBITTIO/THEHO WJ/IK BBIIIO/THEHO C pr6]:IMI/I ommbKaMu




5.1.3 TunoBble 3ajaHus (oueHouyHoe cpeAcTBO - TecT) ANA oHeHKHM C(HOPMHPOBAHHOCTH
komneteniuu ITK-9:
Ayeric =1
1. Bormpoc: Onpegenuts Turl Au@depeHIuaibHOr0 ypaBHeHust =~ ° .
OJHOpO/HOe ypaBHeHNe
YpaBHenue bepHy/um

YpaBHeHue B nosHbIX Auddeperipanax
YpaBHenue Knepo

Eal

y'=afxt - v+ X

2. Boripoc: Moxert i anddepeHijansHoe ypaBHeHHe | UMeTh 0coObIe peleHus ?

1. Ha
2. Hetr

KpuTepun oneHuBaHus (0L{eHOUHOEe CPeACTBO - Tecr)

OueHka Kputepun ouieHuBaHUs
MPEBOCXOJHO 99-100%
OTJINYHO 91-98%
OUeHb XOpOLLIO 86-90%
XOpO1I0 71-85%
YZ0B/IETBOPUTEJILHO 51-70%
HeyZl0BJIETBOPUTEJILHO 31-50%
IJI0XO 0-30%
5.1.4 TunoBble 3ajaHus (oueHOYHOoe cpeAcTBO - KoOHTpo/ibHass paGora) /I OLEHKH

copmupoBanHocTu KomnereHuu [TK-9:
3azanue 1: Haiiti o61ijee pelieHre ypaBHeHUs U PellieHre 3a/jaurt

.
2xa/1-yde+ydy=0. y(2)=0
Kot : [1oCTPOHTE MHTErpasbHbIE KPUBbIE YPABHEHHS] METOAOM H30K/IHH.

3aymanue 2: HaiiTu 00lijee pelieHye ypaBHeHUs, IPUBeS ero K MTUHelHOMY auddepeHIMaIbHOMY

2. 2 3
oy —-x" -y =0
YPaBHEHUIO

3azanue 3: Haiitu obiiee perieHre ypaBHeHHs], TIPUBeJs €0 K YPaBHEHHIO B TTOJTHBIX

o+ y)dx —xdy =0
mubdepenLanax (xy™ + ) — xeh



w'=y+y'(1+y)

3azanue 4: Haiitu obiiiee perieHre ypaBHEHHS

Kputepuu oneHuBanus (onieHoUHoe cpeAcTBO - KoHTpo/IbHasi padoTa)

OueHka Kpurepunu orjeHrBaHUS
3a4YTeHO 3afiaHue BBITOJIHEHO [T0JIHOCTBIO
He 3auUTeHo 3aziaHre He BBINOJHEHO WM BBITIOMHEHO € rPyObIMU OIIMOKaMH

5.2. OnucaHue KA/l OLeHUBAHUsI Pe3y/IbTaToB 00yueHHs M0 JUCLUILIMHE NPU MPOMEe)XXYTOUHOMN

aTTecTaluu

HIxana OIl€HMBAaHUA C(l)OpMI/IPOBaHHOCTI/I KOMHETEHHHﬁ

YpoBen
b
chopmu Hey/l0BJIETBOP | YAOBJ/IETBO O04YeHb
TJIOXO0 XOpOLIO OT/IMYHO NPEBOCX0/{HO
POBaHH HTe/IbHO pUTe/ILHO X0pOII0
oCTH
KoMIert
eHIMH
(uHpUK
aropa
AOCTHK He 3a4TeHO0 3aUTeHOo
eHust
KoMIeT
eHIHii)
YpoBeHb
OtcyTcTBHE YpoBeHb poset
o o 3HaHUH B
3HaHUU MuHuManeH | 3HaHWM B obBeMe YpoBeHb
TEOPeTHUECKOTO o obneme, ’ 3HaHWH B
YpoBeHb COOTBETCTBY YpoBeHb
MarepHara. N JOMYCTUMBI | COOTBETCTBY obbeme, N
3HaHUI HIDKe o I0IL[EM 3HAHWUY B
HeB03MO>KHOCTh 1 ypoBeHb 011eM COOTBETCTB
MMHHUMa/bHBIX - rporpamMme obneme,
3HaHUS | OL|EHUTb MOJIHOTY o 3HaHUH. rporpamme yiolem
N TpeboBaHHMIA. TIOJITOTOBKH TIpeBBIIIAOIIe
3HaHUH HonyieHo TIO/IrOTOBKH nporpamMme
Vmenu mecto . HormymieHo M [IpOrpamMMy
BCJIE[ICTBHE MHOT0 . Jony1eHo TMO/ITOTOBK
rpy0Oble omubKU HECKOJIbKO TO/ITOTOBKH.
oTKasza HerpyObIx HECKOJIbKO u. Oumbok
HecylecTBe
obyuarorierocsi ot omboK HerpyobIx HHEIX HeT.
oTBeTa OInb0oK
ombok
IIpogemoHc
TPUPOBAHBI
IIpogemoHC Pup
IIpogemoHc | Bce
ITpofieMOHC | TPHUPOBaHBI
TPUPOBaHbI | OCHOBHBIE
TPUPOBaHbI | BCe
BCE yMeHUsI. ITpozieMOHCTp
OCHOBHBbIE OCHOBHBIe
OrcyTcTBHE OCHOBHBbIe PeliieHsl HPOBaHbI BCe
ITpu perennu yYMeHUSI. YMeHUSI.
MHMHHMMaJIbHBIX YMeHMUsI. BCe OCHOBHbIE
N CTaH/|apTHBIX PemreHs! PerrieHs! Bce
yYMeHHH. PelileHbl Bce | OCHOBHbIE YMeHUsl.
3a7iau He THITOBBIE OCHOBHBIE
HeBo3mMo0XHOCTE OCHOBHBIE 3a/iauu C PetiieHs1 Bce
TIPOAEMOHCTPHP | 3ajauu C 3a/1auu C
OLIeHUTDb Hajnuue 3a7launl. OTAeNbHBIM | OCHOBHEIE
YMenus N OBaHb! HerpyObIMH | HerpyObIMU
yMeHHU BemonHens! | u 3ajiaunl.
OCHOBHbBIE omMbKaMH. | OLIMOKaMHU.
BCJIe/ICTBUE BCe 337laHUsI | HecylecTB | BoIrnosiHeHbI
yMmenus. imeny | BeimonHeHsl | BoimonHeHbl
OTKaza B IOJIHOM €HHBIMU BCe 33/]aHus, B
MecTo rpyObie BCE BCe 3afIaHust
obyuarolerocs ot obbeme, HO | HezjoueTaM | TMOJIHOM
OIINOKH 3aflaHuis, HO | B TIOJTHOM
oTBeTa HEKOTOpble U, obneMe 6e3
He B o6beme, HO
d BBITIOJIHEH HeJloueToB
TIOJTHOM HEeKOTOpble
HeJjoueTaMH | bl BCe
obbeme c
3aflaHys B
HeJjoueTaMu
TIOTHOM
obbeme




Nwmeetcs
OtcyTcTBHE IIpogemoHC IIpogemoHc
MHHUMaJbH IIpogemoHC
6a30BbIX ITpu pereHNN o TPHPOBaHbI TPUPOBAHBI
bIii Habop TPUPOBaHBI TIpomemoHCTp
HaBBIKOB. CTaH/,APTHBIX 6a3oBble HaBbIKU
HaBBLIKOB 0a3oBbIe HMpOBaH
HeB03MO>KHOCTb 3a7lay He HaBBIKY TIPA npu .
b0 ¢ HaBBIKY TIPA TBOPYeCKHUH
OLIeHUTb Ha/IMuhe | MPOJeMOHCTPUD pelLleHnn pelLleHun
HaBbiku perIeHust pelLIeHnr TIOAXOZ, K
HaBBIKOB oBaHbI 6a30BbIe CTaHZAPTHBI HecTaH/apT
CTaHJapTHBI CTaH/,APTHEI pelLleHuIo
BCJ/Ie/ICTBUE HaBBIKU. ViMenu X 33/]au C HBIX 3a7a4y
X 337y C X 3azay 6e3 HecTaH/lapTHbI
OTKaza MecTo rpy0Obie HEKOTOPBIM 6e3
HEKOTOPbIM omboK 1 X 3ajau
obyuarorerocsi Ot | OIUOKH u OIMOO0K U
u HeJIoueToB
oTBeTa He/loueTaMu HeJJ0UeToB
He/loueTaMu
IMIkana OL[€EHUBAHHA ITPH NTIPOMEXYTOUHOU aTTECTAllUHA
Onenka YpoBeHb NO/JrOTOBKH
NPeBOCX0/{HO Bce KommeTeHIMM (YaCcTW KOMITETeHLMH), Ha ()OPMHpDOBaHHe KOTOPLIX HarpaBieHa
JUCLIMIUIMHA, COpPMHPOBAaHBI HAa YpPOBHe He HIDKe «IIPEeBOCXOAHO», IMPOJeMOHCTPHPOBAHbI
3HaHWs, YMEHHUs, BJAJieHUsT [0 COOTBETCTBYHOIMM KOMIIETEHL[USIM Ha YpOBHE BbIlIe
Tpe/lyCMOTPEeHHOT0 TIPOrpaMMOi
OTJINYHO Bce KommereHIMM (YacTW KOMITeTeHLMH), Ha (OpPMHpOBaHHe KOTOPBIX HarpaBieHa
[IUCLIMIUIMHA, COPMUPOBaHbI HA YPOBHE HE HIDKE «OTIUYHOY.
3AUTEHO O0uYeHb XOPOIIIo Bce xommeTeHIMM (YacTM KOMIIETeHLMM), Ha (OpMUpOBaHME KOTODbIX HarlpaBjeHa
JUCLITUTNHA, COPMHUPOBAHBI HAa YPOBHE He HIDKE «0UeHb XOPOIIO»
XO0pOILIo Bce KommereHIM (YacTW KOMITeTeHLMH), Ha (OpPMHpOBaHHe KOTOPBIX HarpaBieHa
JIUCLIMIUIMHA, COPMHUPOBaHbI HA YPOBHE He HIDKE «XOPOLIO».
YAOB/IeTBOpHUTEIb | Bce KommeTeHIM (YacTW KOMITeTeHLHH), Ha (OpMHpOBaHHe KOTOPBIX HarpaBieHa
HO [MUCLIMIUIMHA, C)OPMHUPOBaHbI HA YPOBHE HE HIDKE «Y/IOBJI€TBOPUTEILHO», TPU 3TOM XOTs ObI
0/1Ha KOMITeTeHL{UsI ChOpMHUPOBaHa Ha YPOBHE «Y7ZIOBJIETBOPUTEIHEHO»
HeypoBeTBopure | XoTs Obl 07Ha KOMITIETEHLIMs CHOPMHUPOBaHA Ha YPOBHE «HEY/[OBIETBOPUTEIBHOY.
JILHO
He 3a4YTeHO
TJI0X0 Xots 6bI 0[jHa KOMITEeTeHLUsI CHOPMHUPOBaHa Ha YPOBHE «ITJIOX0»

5.3 Tumnombie KOHTPOJ/IbHbIE€ 3adaJdHHA HW/IH HHbI€ MaTepHdJ/Ibl, H606X0}I[I/IMBIE AJIA OLl€éHKH
pPe3y/bTaTOB Oﬁylle}[l/lﬂ Ha HpOME)KyTO‘-IHOﬁ dTTeCTdllU1 C YKd3dHUE€EM KPpHUTEpPpHEB HX

OIl€eHUBAaHHUA:

5.3.1 TumnoBbie 3apaHusi (OleHOUHOe CPeACTBO - KOHTpO/IbHbIE BOMPOCHI) /1A OLEHKHU

copmupoBaHHoOCTH KoMneTeHIMU Y K-1

Cuctembl 06bIKHOBeHHBIX [TY. TTopsziok crctembl. KaHoHWUecKas u HOpMasbHasi cucTeMsl. Penienue. Obiijee perienue. Ya
petenue. 3asaua Kommu. [IpuBegenvie 1Y n-ro nopsizika, pa3pelieHHOT0 OTHOCHUTE/IBHO CTapliieii Mpou3BOJHON, K HOpMaJlb
cucreme 1Y n-ro nopsjxa.




Cucremsbl 1Y B HopMmasibHO# dopMe. Teopema Komu-ITvukapa. Teopema IleaHo. MeTo/ cBefjieHHs HOpMaTbHOU CHUCTEMBI N
muddepeHIManbHBIX ypaBHeHUM K quddepeHI[MaibHOMY YpaBHEHHUIO N-TO TTOPs/IKa.

Teopust UHTETPaIOB HOPMabHLIX cucTeM 1. VuTerpan. ITepeoiit unTerpan. HeoO0XoZMMoe U [OCTaTOUHOE YCIOBHUE TIEPBC
uHTerpana. O6umii uaTerpas. Pemienue 3aaur Koy ripy Hanuumu o6ILero UHTerpania.

He3aBrucumMocTb TMepBLIX UHTETPA/IOB HOpMaJILHOﬁ CHUCTEeMbI ,HY TEOPGMLI 0 Uucjie MepBbIX UHTErpajioB HOpMa]’IBHOﬁ CHCTE
,Z[y " O yKrc/ie He3aBHCUMBIX IMePBBIX MHTErpasioB.

[NoHmKxeHue nopsifika cucTeMsl /1Y € MOMOILIBIO0 HE3aBUCHMBIX NEPBBIX UHTerpasnoB. CucreMbl 1Y B cuMMeTpruecKoi ¢op!
WuTerpupyemMbie KOMOMHALUN.
OO6111as Teopust HOpMaIbHBIX cucteM Y u 1Y n-ro mopsika.

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

JIunetiHble cuctemel Y B HopmasbHO# popme. Teopema Komu-ITvkapa. OHOpPOAHBIE M HEOAHOPOAHBIE CUCTeMbl. CBOMCT
pellieHu 0ZJHOPOTHOM CUCTEMBI.

JIvHeliHble OfHOPOHbIe cucTeMbl 1Y B HOpMasbHOU Gopme. PyHaameHTabHas cuctema pelienuii (PCP). Teopema 06 o€
pellieHUU. 3ajlaua O MOCTPOeHUH JIMHeWHOM oJHOpOAHOM cucTembl 1Y, uMetoltieit 3agannayto OCP.

JIuneliHble 0fHOPOIHBIEe cucTeMbl Y ¢ moctosiHHBIME K03 duimenTamu. Teopema Koiuu-ITvkapa. MeTtos Siinepa nocTpo
@OCP.

HeopHopogHble crcteMbl TiHeHBIX Y. Teopema o cTpykType obiijero peiiienusi. CBoiCTBa pemieHuiA. [IpUHLIMT CyTieprio

Heopanopopusie cructeMsl muHeiHbIX Y. Metog JIarpaHyka Bapyaljiy IPOU3BOJIbHBIX [TOCTOSIHHBIX [J151 OTBICKAHUSI YaCTHO
pellleHus.

JIuHeliHble HeOJTHOPOJHBIE cucTeMbl 1Y € TTOCTOSIHHBIMU KO3¢ dulieHTaMu.

Y CTOWUYMBOCTD PeIIeHri JUHaMUUecKux cucteM. Teopema JIanyHoBa 06 yCTOHUHUBOCTH IO NEePBOMY MPHOMKeHH 0. KpuTe
Payca — I'ypBuiia.

HWccnepoBanre yCcTOMUMBOCTH peLlleHrH [JUHAMUUeCKUX CUCTEM C IIOMOLLbI0 (yHKLWY JIsyHoBa.

[nHamuueckasi MHTepripeTaLysi HOpMaJbHOM cucTeMbl 00BIKHOBeHHBIX Y. da3oBoe rpocTpaHcTBo. da3oBast TPaeKTOPUSI.
ABTOHOMHbIE U HEABTOHOMHBIE JMHaMUUecKle CUCTEMBI.

CocCTosIHMS paBHOBECHs aBTOHOMHOMW AMHaMUYeCKOM CUCTeMBI, MX THM U XapakTep yCTOMUMBOCTH. Pa30BbIN MOPTPeT.
YucneHHbIN MeTO/| OTBICKaHHsI COCTOSTHUI PAaBHOBECHS U orpefiesieHUs UX THIIa.
Uuic/ieHHbIM METO/, IOCTPOEHUs! cerlapaTpUC CeJi/IOBbIX COCTOSIHMI paBHOBECHSI.

Kputepuu oneHnBaHus (0LleHOYHOEe CPeACTBO - KOHTPO/IbHBIE BOIIPOCHI)



OueHka Kpurtepuu oLieHUBaHUs
CryzeHT fan pa3BepHYThIN OTBET Ha BCE BOMPOCHI U TIPU 3TOM
TIPEBOCXOHO % PasBepRyT P P
TIPOJeMOHCTPUPOBaJ 3HaHKe 0NOTHUTETLHOTO MaTepHrara.
OTJINYHO CryzeHT an pa3BepHYTHIN OTBET Ha BCe BOTIPOCHI.

OYeHb XOPOLIO

CTYAEHT Aa/1 OTBET Ha BCe BOMPOCHI, BO3MO>XXHO C HE3HAUYUTE/IbHBIMUW HEJOUETaMU.

X0po1uIo CTy,Z[EHT OTBETHJI Ha 6OJ'II>H_IYI-O YaCTb BOIIPOCOB C HE3HAUWUTE/IbBHBIMH HeJOUeTaMH.
YAOBJIETBOPUTE/IBHO CTy,Z[eHT OTBeTHUJ/I Ha 60]’[]:]].[}7}0 UdCTb BOIIPOCOB C CylIeCTBEHHBIMU HEJOUETAMMU.

I[Tpu oTBeTe CTY/IEHT JOMYCKaeT IrpyObie OMMOKY B OCHOBHOM MaTepuase u
Hey/I0B/IeTBOPUTEIBEHO

pelieHrH CTaHAaPTHBIX 3aJad4.

OTCYTCTBI/IE 3HaHUI MaTepud/id, OTCYTCTBYET CITI0COOHOCTH penieHrsa CTaHAapTHBIX
I1JI0XO0

3azad4.
5.3.3 TumnoBbie 3apaHusA (oieHOUHOe CpeACTBO - KOHTpoO/IbHbIE BOMPOCHI) AJISI OLIEHKH

copMupoBaHHOCTH KoMIieTeHIMU YK-1

OcHoBHble ToHATHS 0 [1Y. O6bikHOBeHHbIe 1Y 1 /1Y B uacTHBIX Mpou3BoAHBIX. [Topsifok Y. 1Y, pa3peliieHHbIe 1 Hepasp

OTHOCUTETBHO TIpou3BoHON. CrcTtemsl 1Y .

MaTtemaTrueckre Mo/ie/IM JUHAMUUECKHX CUCTeM B (hopMe 0ObIKHOBEHHBIX Y.

Y 1 nopsifika, pa3peleHHbIe OTHOCUTETBHO NTPOM3BOAHOM. Perienre. OOiiee pelieHue, yacTHOe perneHue. OOIIWii UHTET]

Korn. CYHIECTBOBEIHI/IB " e IMHCTBEHHOCTD DEeIIeHKA 3a4aun Kormu.

I'eomeTpryeckast uHTepripetauys 1Y 1 nopsigka, pa3pelleHHOro OTHOCUTeIBHO por3BoHOM. [Tose HanpaBieHuil. UHTer|

KpHBas. FEOMETPI/II-IECKI/Iﬁ CMBICJI 3a4a4un Koy, OOBIKHOBEHHBIE U 0CODbIE TOUKH.

KauectBenHoe uccnenoanvie 1Y 1 ropsifka, pa3pelieHHOr0 OTHOCUTeNbHO MPOU3BOIHON. VI30KMMHBI. JIMHYS S5KCTPEMYMO

HEPEFI/I6OB HWHTEerpa/ibHbIX KPHUBBIX.

Oco06bie perenust 1Y 1 mopsiika, pa3perieHHoro OTHOCUTETEHO TIPOU3BOAHOM. CIIOCOOB! X OTHLICKAHMS.

Y 1 nopsizika ¢ paszesitoLMMUCs epeMeHHbIMU U TIPUBO/IMMbIE K HUM.

Opnopopnble 1Y 1 nopspka.

AY 1 nopsigka, IpUBOAUMBIE K OJHOPOJHBIM.

Jluneiinsie 1Y 1 nopsifka. CTpykTypa obujero pemenys. MeToz Bapyualiy IPOX3BOJIBLHON TIOCTOSTHHOM.

Y 1 nopsiika, npUBOANMEIe K TUHeNHbIM. [1Y BepHy/un 1 PUKKaTh.




Y 1 nopsifaka B mosiHbIX AuddepeHianax.

Wnrerpupyroumii MHOuUTe b 1Y 1 nopsifka. Crioco6sl ero HaxoxxaeHust. CBsi3b C 0COOBIMU pelleHUsIMH.
Teopema 0 unc/ie UHTErPUPYIOLUX MHOKUTE/EHN JaHHOTO ypaBHEHUS.

VHTerpupyomuii MHOXXATeNb 711 [1Y ¢ paszensoluMUcs nepeMeHHbIMU.

NHTerpupyomuyii MHOXUTEH [7Is OAHOpoAHoro Y

WHTerpupyomuyii MHOXXUTeb /151 JIMHelHoro Y.

5.3.4 TumnoBbie 3apaHusi (oleHOUHOe CPeACTBO - KOHTpoO/IbHbIE BOMPOCHI) /A OLEHKHU
copmupoBanHocTH KomneTeHuu [1K-9

Teopema Komm-ITukapa asis 1Y 1 riopsika, pa3pelieHHOr0 OTHOCUTeTHHO TIPOU3BOTHOM.

Merto/ noc/iefioBaTebHLIX MpUbKeHui TTukapa perenus 3agaun Ko aas TY 1-ro nopsiika.
Teopema 0 npofo/pKeHnH pelienys 3agaur Komm. [IpogomkaeMble U HEMpOJoO/KaeMble peleHus!.
Teopema 0 HelpepLIBHOM 3aBUCHUMOCTH peIlleHus 3afauu Koiii oT mapameTpos.

Teopema 0 HelpepbIBHOM 3aBUCMMOCTH pellleHus 3a7iau Kol 0T Haua/ibHBIX YCI0BUH.

CrerneHb I1aIKOCTH pelleHus 3aauu Kowy.

HuddepenipyemMocTs pertieHys 3aaur Koy 1o HauabHBIM JaHHBIM M TapaMeTpaM.

YpaBHeHus 1 ropsifika, He pa3pelleHHble OTHOCHUTE/IbHO NPOM3BOHON. Perienne. Ob1iiee pelieHue, yacTHoe peleHue. OOL
unTerpar. [lone HampaBieHuit. [ToctaHoBka 3agaun Korm.

Teopema Koum-ITukapa aas 1Y 1 nopsiika, He pa3pelieHHOr0 OTHOCUTETLHO POU3BOJHOM.

Oco0bie petienus Y 1 ropsizika, He pa3pelieHHOT0 OTHOCUTeTBHO MPou3BofHOM. CIoco0bl OThICKaHuS. JJMCKDUMUHAHTHE
Orubarolrias ceMelcTBa UHTETPa/TbHBIX KPHUBBIX.

MeTtoabl uHTerpupoBanus Y 1 ropsiika, He pa3pelleHHbIX OTHOCUTEeILHO MPOU3BOAHOM.

LY Jlarpanxa.

Y Knepo.

Y eeicimux nopsiakos. O6iree pemenue. O6uuii narerpan. 3agaua Komm. Teopema Koiu-TTukapa. Teopema ITeaHo.
Y BBICIIUX MOPSIIKOB, TOMYCKAFoII[ie OHKeHHe TopsIKa.

JluneliHble qubdepeHIiaibHbIe ypaBHEHHUS BBICIINX MOPSIAKOB. 3azaua Ko, Teopema Kommm-ITukapa. OgHOpOAHbBIE U
Heo/JHOpO/[HbIe ypaBHeHUsl. CBONCTBA pellleHui TMHENHbIX 0THOPOIHBIX YPaBHEHUH.

JIuneiinble ofHOPOgHbIe Y n-ro nopsigka. @yHaamenTanbHas cucrema pemennii (PCP). Teopema 06 ob1iieM perieH|H Jiu



oaHopogHoro Y. 3ajjaua 0 MOCTpOeHUU JMHeitHOro ogHopoaHoro Y o 3aganHoit PCP.

JluneliHble ogHOpOAHbIe [1Y n-ro nopsijka C nocTossHHbIMU Ko3dduiiventamu. Teopema Komu-ITukapa. Meton Stinepa o
@OCP.

JIunetliHble HeogHOPOAHBIE Y n-ro mopsigka. TeopeMa o cTpyKType o61iero peiieHus. CBoHCTBa perieHui. [IpUHIIATT CyTIe

JluHeliHble HeogHOpOAHBIE 1Y n-ro nopsiaka. Metog Jlarparka BapyaLii MPOU3BO/IBHBIX MOCTOSTHHBIX U MeTog, Ko fi1s
YaCTHOTO pelleHus.

JluHeliHble HeofHOPOAHBIEe 1Y n-ro mopsiZika C MOCTOSTHHBIMU K03 dulieHTaMU U ClieliMabHOM MpaBoi YacThiO B BU/E
KBa3WIOJMHOMA. MeTo[ HeorpeesieHHbIX K03¢hduLeHToB. MeTos KOMITIEKCHBIX aMIUIATYZ,.

I"apMOHMUeCKH OCLUIISTOP.
JIMHEeNHbIN OCLIUISTOP.

JIunetiHble ofHOpOoAHbIe Y n-T0 Mopsifika ¢ nepeMeHHbIMA K03 durrenTamu. [IpuBenenue k 1Y ¢ MoCTOSTHHBIMU KO3 Q1
Opnopopnblie Y Ditnepa.

[MoHmwKeHMe TOpsAIKa JIMHEHHOTO ofHOpOoAHOTO [TY N-ro mopsiika C repeMeHHbLIMUA KO3 GUIeHTaMy TP TIOMOIIA U3BECT!
YaCTHOTO pellleHusl.

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

OneHka Kputepun orjeHMBaHNSA

3a4UTeHO CTy,Z[EHT OTBETHJI Ha 6OJ'II)I_LIYI-O UaCThb BOIIPOCOB BO3MO>XKHO C HE3HAUWTE/IbHBIMHU HEAOUETaMMU.

I[Tpu oTBeTe CTyJeHT JOMyCKaeT rpyOble OIMOKM B OCHOBHOM MaTepHase v PelieHu!
He 3aUTeHo
CTaHZAPTHBIX 33/au.

5.3.5 TumnoBble 3ajaHus (OLEHOYHOE CPeACTBO - 3ajauM) AIA OLeHKH C(POPMHPOBAHHOCTH
KommneTeHuu YK-1

Bapuant 1.

1) Haiitu obmee pemenne ypapHeEnEa 1) +yinx =y v.
F =x-:z

2) Haiitu obmee pemenne cHecTeEMBI 4y =2y —6x + 62
L =4x—y—4z

5.3.6 TunoBble 3ajjaHus (OLIEHOYHOEe CPeACTBO - 3ajiauM) AJIA OIeHKH C(OPMHPOBAHHOCTHU
kKoMmnereHuu 11K-9

Bapnanr 1.
" - 2, 2.2
1) Haiitu oOmee pemenne ypaBHeHHAY V' = X"y  +xp+1.

2) Hatitn obmree pemenne ypaBHeHHA V" — " + 4y — 4y =3¢ —4sin 2x.



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.

ITporpaMma cocTtaBfieHa B cooTBeTcTBHM ¢ TpeboBanusimu OC HHI'Y 1o HampaB/ieHHIO
nogrotoBky/crienaabHocT 09.03.03 - TIpuknagHas nHGopmaTtyrka.

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

ITporpamMma o006peHa Ha 3ace/JaHUM MeTOANUECKOM Komuccu ot 17.12.2025, mpoTokos Ne IpOTOKOJ
Neb6.
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