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1. Mecto pucyuninHsbl B cTpyktype OITIOII

Mucuynuaa 51.0.12 [TuddepenimanbHble ypaBHEHHUsSI OTHOCUTCS K 00s13aTe/TbHON YacTH
oOpa3zoBare/ibHO MTPOTPaMMBbI.

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

dopmupyemsbie IlnaHupyeMbie pe3yabTaThl 00yUeHHs M0 AUCHUILUIMHe | HanMeHOBaHHe OLeHOYHOTO CPe/ICTBA
KOMIIeTeHI{NHU (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHI{MU 10 JUCLUII/INHE KOHTPOJIA MPOMEe)XyTOUHOMH
(xog, coZiepkaHue ycreBaemMoCTH aTTecTanuu
VHAWKATOpa)
YK-1: CnocobeH YK-1.1: 3Haem memoob! YK-1.1: 3aodaHus
ocywecme/simb noucka, Kpumu4eckozo 3Hamb kaaccugpuxkayuro DK3aMeH:
NOUCK, Kpumu1eckul | qyqay3a u cunmesa 0CHOBHBIX munos Y,
KoumposnbHble
AQH@MU3 U curmes uHpopmayuu, 0cHO8b! UHmMezpupyembIx 8
uHopmayuu pMayu, PUPY 80NpoChl
cucmemMHo20 nodxo0a 0 Keadpamypax, u
npumeHsmb
cucmemHbIii nodxod | PEWeEHUS NOCMaBeHHbIX MemoOb! peleHust.
ona 3adau
peweHus YK-1.2: ¥Ymeem VK-1.:
nocmasneHHbIX 3a0au | ocyuwjecmensimb NOUCK,
. Ymeem ocyujecmensimb nouck,
Kpumuueckuil aHanus u .
KpumuyecKutl aHanu3 u cuHmes
cuHmes uHgpopmayuu,
. uHpopmayuu, npuMeHsimb
NpuUMeHsimb CUCMeMHBbIL o
cucmemHblll N00xo0 015
nooxo0 045 peweHust
DpelleHUsl nocmaesneHHblx 3a0au
nocmae/neHHbIX 3a0ay
YK-1.3: Baadeem ocHogamu
KpUmMuuecKo20 aHanu3sa u YK-1.3:
cunmesa ungpopmayuu, Ymemb pewiamb OCHOBHblE
cucmemMHo20 nodxoda 015 munbt /1Y nepeozo nopsoka u
PpeweHUs NOCMABAeHHBIX 8bICLUUX NOPSAOKOB, pA3Iuuamb
3adau AuUHellHble U HeuHeliHble 1Y u
cucmembl,
yMemb npogoounb
JAUHeapu3ayuio ypasHeHutl 8
OKpecmHocmu 3a0aHHO20
peleHusl.
Bnademb memodamu
KauecmeeHHO20 UCCe008aHUsl
/UHelIHbIX U HeAUHelHbIX
cucmem.
OIIK-1: CnocobeH OIIK-1.1: 3Haem memoObl OIIK-1.1: 3adaHus
npumeHsmnb peueHus 3aday u3 obaacmu 3Hamb 0CHOBHble onpedeneHust DK3aMEH:
hynoamenmanvhbie | yamemamuueckux u u meopembl Kypca KOHMDOAbHbIE
3HAHUs1, Noy4eHHble . p
ecmecmeeHHbIX HayK OugcpepeHyuanbHbIx ypasHeHul.
6 obnacmu 60npochbl
OIIK-1.2: ¥Ymeem npumeHsimb
mamemamu4eckux u
(WiLL) ecmecmeenHbIX ¢yHOameHmanbHble 3HaHUS, OIK-1.2-




HayK, u
UCNOIb308aMb UX 8
npogeccuoHanbHou
desmenbHOCMU

nosyueHHble 8 obaacmu
Mamemamuy4eckux u
ecmecmeeHHbIX HayK, U
UCnob308amb UX 8
npogeccuoHanbHou
desimenbHOCMU

OIIK-1.3: Bradeem Haebikamu
meopemuueckozo u
3KCNepuMeHmManbHO20
uccnedosaHus 00seKmos
npogeccuoHanbHoll
desmenbHocmu 6 0baacmu
Mamemamuueckux u

€CmeCmeeHHbIX HayK

Ymeem npumeHnsamsb
¢yHOameHmanbHble 3HaHUs,
nosyueHHble 8 obaacmu
mamemamu4eckux u
ecmecmeeHHbIX HAyK, U
UCNnob308amMb UX 8
npogeccuoHanbHol

desimenbHOCMU

OIIK-1.3:

Ymemb npumeHsimb nosyueHHble

3HAHUA 014

uccneoo8aHus

oucppepenyuanbHbIx ypagHeHuil

U ux cucmem
Bnademb HasbiKamu u
Memooamu uccaedo8aHust

peweHutl ouggepeHyUanbHbIX

ypasHeHuil u ux cucmem.

3. CTpyKTypa U cojepKaHHe AUCLUILIUHbI

3.1 TpyA0eMKOCTb AMCLUTL/IUHBI

O4YHasA
O011as Tpy/0eMKOCTBb, 3.e. 9
Yacos 1o yue0HOMY IJIaHY 324
B TOM YHCJIe
ayUTOpPHbIE 3aHATHSA (KOHTAaKTHas padoTa):
- 3aHATHA JIEKIUOHHOI0 THUMNA 64
- 3aHATUS CEMHHAPCKOI0 TUMA (MpaKTHYeCcKue 3aHATHS / TabopaTopHbIe PadoTh) 64
- KCP 4
caMocTosTe/IbHasA padora 120
ITpomexyTouyHas arrecTanus 72
JK3aMeH

3.2. CogepyxaHue JUCHUIIMHDI

(cmpykmypupoeaHHoe no memam (paszoenam) C YKa3aHuem OmMBeO0eHHO020 HA HUX Koauuecmeda
akademMuyecKux udacos u 8uobl yueOHbIx 3aHamull)

HanmeHoBaHye pa3/je/ioB ¥ TeM AWCIATUINHbI

Bcero

B TOM UucCJIie

(uacsr)

KonTakTHas pabora (paboTa BO
B3aUMOZEeNCTBUU C TIperojiaBaresiem),
Yyackl U3 HUX

3aHATHA 3aHATUA Bcero
JIEKIIMOHHOTO | CEMHHApPCKOT0
THIa TUMa
(nmpakTuyeckue
3aHsATHs/Mabopa
TOpPHBIE

CamocrosiTesibHast
pabota
obyuarorerocs,
Yyackbl




paboThI), Uackl
0 0 0 0 0
¢ ¢ ¢ ¢ o
0 0 0 0 o]
Tema 1. IuddepenipansHoe ypapHeHne. OBbIKHOBEHHOE
nuddepenpanbHoe ypasHeHue (O1Y). OZ1Y nepeoro nopsifka. OY 8 2 2 4 4
1epBOro MopsijKa, pa3pelleHHOe OTHOCUTeIbHO MPOU3BOAHOM.
Tema 2. Tuns! O/1Y nepBoro nops/ka, paspeleHHbIX OTHOCUTETEHO
e PAAKa, pasp 40 8 12 20 20
IIPOU3BOJHOM.
Tema 3. Teopema Cy11leCTBOBaHUA U €JMHCTBEHHOCTH pelleHus 3azaun Komm 4 ) 0 ) 5
st OZY nepBoro ropsiika, pa3peleHHOro OTHOCUTe/IbHO TPOU3BO/HOM.
Tema 4. OZ1Y nepBoro nopsfika, He pa3pellleHHble OTHOCUTeIbHO 16 4 4 8 8
TIPOU3BOZHOM.
Tema 5. O1Y BbICIIMX MOPSIIKOB. 8 2 2 4 4
Tema 6. Jluneiinsie O/1Y BBICIINX MOPSIJKOB. 56 14 14 28 28
Tema 7. Cucremsl O1Y, 3anicaHHble B HOpMasibHOM opme. OCHOBHbIE
NoHATHA. Teopema CyIleCTBOBAHUSA Y eJMHCTBeHHOCTH pellleHus 3a[a4un 4 2 0 2 2
Komm. ObcyxaeHre popMyIHPOBOK U FeOMeTPUIECKUH CMBICL.
Tewma 8. HernpepbIBHOCTS U Ar(depeHIIPyeMOCTh pellieH:s II0 ITapaMeTpy U 4 ) 0 9 )
Hayva/bHbIM 3HaueHUsIM
Tema 9. JIuneiiHbie cuctembl. Ob1ast Teopust. JIuHeliHbie cuctemb OY ¢ 36 8 10 18 18
TOCTOSIHHBIMU K03((ULIMeHTaMU: OHOPOZHbIE U HEOJHOPO/HbIE.
Tema 10. Knaccudukarusi CoCTOSSHUN paBHOBECHSI IBYMEPHBIX JIMHEHHBIX 16 4 4 8 8
CHUCTEM.
Tema 11. HenvHeliHble cUCTeMBI. Y CTOHUMBOCTD 10 JISITyHOBY.
Onpepenenye. VccnenoBaHre Ha yCTOWYMBOCTh COCTOSTHUIM paBHOBECHS 11 2 3 5 6
HeJIMHeMHBIX CUCTeM: TeopeMa 00 YCTOWYMBOCTH IO MePBOMY HPUOIMKEHHUIO.
Tema 12. HenvHeliHble iByMepHble CUCTeMbI. VicciesoBaHye 1 ’ 3 5 6
TOIOJIOTMYECKOH CTPYKTYPbl OKDECTHOCTH COCTOSIHUSI PAaBHOBECHSI.
Tema 13. IlpesenbHbIe YK/IBI JBYMEPHOUM HEJTMHEHHOW CHCTEMBI. 4 ) 0 9 )
VccnepoBaHre OKPeCTHOCTH Npe/ie/IbHOTO LUK/IA.
Tema 14. Teopusi TepBbIX UHTeTpasoB. PellleHNe CUCTEM B CUMMETPUYeCKOH 18 4 6 10 8
¢dopme
Tema 15. YpaBHeHHsI C 4acTbIMU IIPOM3BOJHBIMY IIePBOTO nopsifika. Obume 12 6 4 10 ”
TIOHATHS U CJTyuaid TMHEeWHbIX YPaBHEHUH.
ATrecrarus 72
KCP 4 4
Wroro 324 64 64 132 120

Copiep>kaHue pa3/e/ioB U TeéM JUCIUILTUHBI

Tema 1. JuddepennmansHoe ypaBHeHre. OObIKHOBeHHOe uddepeHrransHoe ypaBHerue (O1Y). OY
niepBoro nopsigka. O/1Y mepBoro nopsizika, pa3peiieHHoe OTHOCUTeTbHO Tpou3BoAHoN. Obliee pelieHue,
3agaua Ko, yactHoe perienue. TTpocTpaHcTBO peliieHni. [Tosie HampaB/ieHWA, H30K/IMHBI, 0COObIE TOUKH.
Tema 2. Tunel O]Y mepBoro nopsifika, pa3pelieHHbIX OTHOCUTEILHO TIPOM3BO/IHOM: YpaBHEHUS C
pa3zesIsItoUMUCS TlepeMeHHbIMH, OHOPOAHbIe, MMHeliHbIe, ypaBHeHUs bepHysiy, ypaBHeHus PUKkaTu,
ypaBHEHUS B MOMHBIX AuddepeHranax, THTeTPUPYIOIUN MHOXKHTEIb U ero TOUCK B UaCTHBIX CTyYasiX.
Tema 3. Teopema CyllleCTBOBaHMS U eJMHCTBEHHOCTHU pelleHys 3agaun Ko ayig OlY nepBoro nopsigka,
pa3peIeHHOr0 OTHOCUTETLHO TIPOU3BOAHOM. OBCyX/IeHre pa3HbIX (GOpMYTUPOBOK. I'eoMeTprUeCKUid CMBICII.
Tema 4. O1Y nepBoro rnopsijika, He pa3pellieHHble OTHOCUTE/IbHO MPOM3BOJHOU. DjieMeHThI Teopuu. PeliieHue
ypaBHEeHUI B UaCTHBIX C/Iydasix U MeTO/] BBefleHHs TlapaMeTpa. Y paBHeHus Jlarpawxka u Kiepo.

Tema 5. OZTY BeIcIMX nopsaAkoB. O6iiee pelieHye, yacTHoe pereHue. Cyuau MOHMKEHUS MOPSIKa.



Tema 6. JTuretinsie OY Boiciux nopsiAkoB. Ob1ijas Teopus. JIuHeliHbie ogHOpogHBIe OY BBICIINX
nopsiakoB. yH/aMeHTanbHast CUCTeMa pellleHHH, obiee pereHue. JInHeliHble HeofHOPOAHBIEe O/]Y BBICIINX
TIOPSZIKOB, TeOpeMa O CTPYKType obiriero pemieHus. JIuHeliHble ogHOpoAHBIe O/1Y € MOCTOSHHBIMU
Ko3dduienTaMu, MeTo ] Jiisiepa MoKCKa obiiero peienust. Mero Jlarpatka (BapyaLiiy IPOU3BOJIbHBIX
TIOCTOSIHHBIX) TTOMCKA YaCTHOTO pelieHus. MeToz Heornpe/iesieHHbIX K03 dHUIMeHTOB MoncKa o01Iiero pemieHus
HeoZHopoHbIX OZY ¢ nocTosiHHBIMU KO3((rLjieHTaMy M KBa3UMHOIOWIeHOM B [1PaBOi YacTH.

Tema 7. Cucremsl O/1Y, 3anmcaHHble B HOpMasbHOW hopMe. OCHOBHBIe TIOHSTUsA. TeopeMa CylleCTBOBaHUS U
eIMHCTBEHHOCTH pelieHus 3aaur Komm. ObcyxaeHre ¢opMyIrMpOBOK ¥ TeOMeTPUUeCKHI CMBICI.
CooterctBytomue O/]Y BbICIINX NOPSIAKOB.

Tema 8. HenpepoeiBHOCTS U fuddepeHIMPyeMOCThb PeLleHus 110 apaMeTpy ¥ HaualbHbIM 3HaueHUsIM.
O6cyxaeHne hopMyIMPOBOK U FeOMeTpUUeCKre WTIOCTPaLvK.

Tema 9. JIuneiinble cuctembl. Ob1mas Teopusi. JIuHeliHble ciucteMbl O/1Y € TOCTOSTHHBIME KO3 GULIEeHTaMU:
OJJHOPO/IHBIE ¥ HeOAHOPOAHBIe. CTPYKTypa 00I1ero pemeHust 0JHOPOAHBIX CHCTeM; CTPYKTypa obiiiero
pellleHNs] HeOJHOPOAHBIX chcTeM. CUCTeMBI C TIOCTOSIHHBIMU K03(duiiieHTaMyu. MeTo/, peliieHys CBeJleHHeM K
muHelHbIM OZ1Y BhICILIVX NTOpPsAAKOB. MeTog Jlarpanika pelieHNst HEOJHOPOJHOW cucTeMbl. MeTog, Dityiepa
peIleHus OZJHOPOIHON CUCTEeMBI C TIOCTOSTHHBIMH KO3 hHI[eHTaM .

Tema 10. Knaccudukaiys U301MPOBaHHBIX COCTOSTHUM PaBHOBECHS JBYMEPHBIX TMHEHHBIX CUCTEM.

Tema 11. HenuHeliHble CUCTeMBI. Y CTOMYMBOCTE 10 JIsmyHoBY. OnpejeneHue, TeOMeTPHUUeCKii CMBICI.
VccnemoBaHue Ha yCTOMUMBOCTD M30/IMPOBAHHBIX COCTOSTHWI PABHOBECHsI HeJTMHEWHBIX CUCTeM: Teopema 00
YCTOHUMBOCTH 110 TiepBoMY npubsmkeHuto. I[TpocTeie (rpyObie) U C/10)KHBIe (HerpyObie) COCTOSIHUSI PaBHOBECHSI.
Tema 12. HenuHeliHble ByMepHble cucTeMbl. VicciiejoBaHye TOMO/IOrMUeCKOl CTPYKTYPbl OKPECTHOCTU
TIPOCTBIX COCTOSTHUSI pABHOBECHSI.

Tema 13. [IpesienbHble LUKIIBI ABYMEpPHO He/IMHEeHOM cucTeMsl. VcciefioBaHe OKPECTHOCTU Ipe/iesIbHOT0
1piksia. @yHKIUs nocsiefoBanust, oTobpaxkeHue IlyaHkape. XapakTepuCTHUECKUH MTOKa3aTesb U
MYJIbTATIIMKATOP TIpeJie/IbHOro LyK/a. [TpocTeie (rpyObie) U cioxkHbIe (KpaTHBIE) TIpe/ieTbHbIe [IUKIIBL.
[penenbHbIEe MHOXKECTBA JBYMEPHOW AMHAMUUYECKOM CUCTeMBbI C HellpepbIBHBIM BpEMEeHEM.

Tema 14. Teopusi nepBbix UHTerpasioB. CBOMCTBA MePBbLIX MHTETPaiOB, aHATUTUUECKUM MPU3HaK. PellieHue
CHUCTEM B CUMMETPUUHOM ¢hopMe.

Tema 15. YpaBHeHUsI C YaCTBIMH ITPOU3BOIHBIMU TIEPBOTO TIOpsiAKa. O61ve moHsATHs. [IprMeps! pelieHus B
npocTeilux ciyvasx. JIuHeliHoe 0JHOPOJHOE ypaBHEHNeE B YACTHBIX IIPOU3BOJHBIX TIePBOrO I0PsJKa.
JIuHeliHble HEOJHOPO/HbIE YDaBHEHUsI B UaCTHBIX MPOM3BO/HBIX M1€PBOTr0 Mopsiika. JIuHelHOe ypaBHeHHe
MeX/ly TpeMsl lTlepeMeHHBIMU: TeoMeTprYecKas UHTepripetarusi. CucTeMa HeJIMHENHBIX ypaBHEHUM B YaCTHBIX
TPOM3BO/HBIX TIEPBOT0 MOPsi/iKa it QYHKIMY [[BYX TlepeMeHHbIX. ¥ paBHeHus [1dadda.

4. YueGHO-MeTO/fUUeCKOe 00ecrieueHHe CaMOCTOSITe/IbHON PadoThI 00yUarommuXxcs

CamocrosTenbHasi paboTa o0ydaroU[uXcsi BK/IOUaeT B Cebsi MOATOTOBKY K KOHTPOJIbHBIM BOIIPOCAM U
33/laHusIM [IJIs1 TeKyIlero KOHTPOJ/sSi U MPOMEXYTOYHOM aTTeCcTaly M0 WTOraM OCBOEHUS AUCLIUTLIMHbI
MPUBEIeHHBIM B TI. 5.

[y obecrieueHrst CaMOCTOSITE/ILHON PabOThI 00yUarOIIUXCST UCTIOMb3YHOTCS:
OneKTpoHHBIE KYPChl, CO3ZIAHHBIE B CHCTeMe 371eKTpoHHOro 00yueruss HHI'Y:

IuddepentansHble ypaBHeHUs, https://e-learning.unn.ru/course/view.php?id=4979.



5. @OHJ OLEHOUHBIX CPEeACTB /I TeKYIlero KOHTPOJ/Is YyCleBaeMOCTH U TPOMEeXYyTOUHOM
aTrTecTalyi Mo ANCHMILINHE (MOJYJII0)

5.1 TunoBble 3afiaHusA, He00X0JUMBbIe [JIsi OLEHKH pe3y/IbTaTOB 00y4YeHUsI MPU MPOBeJeHUH
TeKyIlero KOHTPOJisl yCIieBaeMOCTH C yKa3aHHeM KpHuTepHeB HX OLleHUBaHHUA:

5.1.1 TunoBble 3ajaHusi (OLleHOYHOEe CpPeJCTBO - 3afiaHHs) /Il OIeHKH COopMHPOBAHHOCTH
KomnereHuu YK-1:

L

. " :
1. 1. Pemmuts 3agasy Komm: —— +¢* = 0, j'(1]= 0.
5
r.: X o X — r
2. PemuTs ypaBHEeHHA: a) XV SI1—+ X = ysul—: ©) ¥V = 31X +COSX:
v v

B) vV + 1= J'JJ_': r) (x+ sinj‘}(h'+(xcos v +5j11_1‘:}(7ft' =0

2
HaiiTu "yacTHOe pelleHHe ypaBHeHHA V' + 21"+ y =0, YIOBIETBOPSIOIIE:

yemoermam y(2)=2. y'(2)=-2.
OTBeTH
1 2 3
(1 + .T)ex Clex + sze_r (7 — S.T)ex_z (] —

5.1.2 TunoBble 3a/jaHusi (OIeHOUHOEe CPeACTBO - 3ajaHHA) AJIA OLeHKH CGOpMHPOBAHHOCTH
kKomnertenuu OITK-1:

1. Haiit o0Imee penieHHe CHCTEMEI

X=x-y
y=—4x+y

OTBeTHI
1 2 3 4
G ~ 3t v _—t y 3r -t i ~ 3t ~ —t & . 3t ~ _—t
x=Cie” +Cse x=e +e x=Cie” +Ce x=Ce" —Cye
Wi i 3 = B - o
y=-2Ce” +2Ce”" y=-2¢"+2" y=-Cie” +Che’ y=Cie' —2Cye”’

2 Onpe:le.m'rb THII HYJICBOI'O COCTOAHHA PpaBHOBECHA CHCTEMb

T = —bx — 6y,
7 = 8z + 9y.



3. Haiita coCcTOAHHA PaBHOBECHA CHCTEMEL

t=1-2z~—y%
v=e -1

H KaXIJ0€ H3 HHX HCCJIEJOBATh Ha yCTOfFIHBOCTI: I1o JIH]T_VHOB}’.

Kpurepumu orjeHnBaHus (0L[eHOUHOE CPeACTBO - 3afiaHUA)

OueHka Kputepuu orjeHuBaHus

3a4TeHO BrinonHeHO MpaBUJIbHO IMOJIOBUHA WA 60]'IIJLLIE, yeM I10/I0BHHaA, 3aAaHHﬁ.

He 3aUTeHO BrinonHeHo TMMPpaBUJIbBHO Me€Hee TTI0/IOBUHBI BBAaHI/If/'I.

5.2. OnucaHue MKaJI OleHUBaHUA Pe3y/IbTaTOB 00y4YeHHs MO0 JUCIUIIMHE IPH MPOMeXXyTOUHOH
arrecranuu

IlIkana oueHuBaHus c)OPMHPOBAHHOCTH KOMIIeTEeHI[UI

Yposen
b
chopmu HeyJ0BJIeTBOP Y/I0BJIETBO 04YeHb
N/10X0 X0poIIo OT/IMYHO MPeBOCX0/{HO
POBaHH HUTe/IbHO PHTe/NIbLHO XopoIiio
oCTH
KoMIeT
eHIUH
(uHAMK
aropa
AOCTHIK He 3a4YTeHO0 3auTeHo
eHus
KoMIeT
eHIMiT)
YpoBeHb
OtcyTcTBHE YpoBeHb poset
o . 3HaHUU B
3HaHUI MuHUManeH | 3HaHUH B o6Beme YpoBeHb
TeopeTHuecKoro 0 obneme, ’ 3HaHUI B
YpoBeHb COOTBETCTBY YpoBeHb
MarepHara. o JIOMYCTUMBI | COOTBETCTBY obbeme, o
3HaHUI HIDKe i, o1eM 3HaHUI B
HeB03MOKHOCTb 1 ypoBeHb o11eM COOTBETCTB
MHUHHUMaJbHbIX . rporpamMmMe obbeme,
3HaHUS | OLIEHWUTbH IIOJIHOTY . 3HaHUM. riporpamMme yiomiemMm
o TpeboBaHMIA. TOATOTOBK! TIpeBbILLIAOLIe
3HaHUU [JonyieHo MOJrOTOBKU rporpaMme
Nwmenu mecto . Jomny1ieHo M IIpOrpammy
BC/Ie[ICTBHE MHOI'O . Jony1eHo MO/ rOTOBK
rpyObie OIUOKH HECKOJIbKO MO/IFOTOBKHU.
OTKasa HerpyObIx HEeCKOJ/IbKO u. Oumbok
HeCylllecTBe
obyuatorerocsi ot omnbok HerpyObIx HHEIX HeT.
oTBeTa ormmnboK
omboK
Ywmenus | OtcyTcTBUE [Ipu peluenun IIpogemonc | Ilpogemonc | Ilpogsemonc | Ilposemonc | ITpopemMoHCTp
MHHUMaJbHBIX CTaH/|apTHBIX TPUPOBaHbl | TPUPOBaHbl | TPUPOBaHbl | TPUPOBaHbI | MPOBAaHHLI BCe
yMeHH. 3ajiad He OCHOBHbIe BCE BCE BCE OCHOBHBI®
HeB03MOKHOCTb TIPOJIEMOHCTPUD | YMeHUs.. OCHOBHbIe OCHOBHbIe OCHOBHbIe yYMeHUSI.
OLIEHWTDb Ha/lM4re | OBaHBI PemreHs! YMeHUSI. YMeHUSI. YMeHUSI. Pemuens! Bce
yMeHu# OCHOBHBIE TUTIOBLIE Pemennl Bce | Pemensl Bce | Pemenst OCHOBHBIE
BC/Ie[ICTBHE ymeHus. imenu | 3ajauu ¢ OCHOBHBI® OCHOBHBIe BCE 3a/aun.
OTKasa MecTo rpy0Oble HerpyObIMK | 3ajauu C 3aJaui. OCHOBHbIe BeinosnHeHb!
oOyuarolerocst oT | omMoKu ommbKkamu. | HerpybbiMM | BbImosHeHB! | 3ajauu ¢ BCe 3a/laHus, B
oTBeTa BrinosiHeHb! | omMOKamMu. | Bce 33JaHUsl | OTAE/NbHBIM | MOJIHOM
BCE BhINO/HEHBI | B OJHOM u obbeme Ge3
3a/laHusl, HO | BCe 33/jaHusi | oObeMe, HO | HeCyIeCTB | HeJOuyeToB
He B B TIOJTHOM HEeKOTOpble €HHBIMHU
[OJTHOM obbeme, HO | ¢ HejioueTaM
obbeme HEKOTOpble | HejjoueTaMM | U,
C . BBINOJIHEH
HeJloueTaMu bl BCe
3ajlaHus B
TIOJTHOM




obbeme
Nwmeetcs
OtcyTcTBUE IIpogemoHc IIpogemoHc
MWHHUMaJIbH [Ipomemonc
0a30BbIX I1pwu perennn o TPUPOBaHbI TPUPOBaHBI
bl HAbOp TPHPOBaHbI TIpogeMoHCTp
HaBbIKOB. CTaH/JapTHBIX 6asoBble HaBbIKU
HaBBLIKOB 6a3oBble VpOBaH
HeBo3MO>KHOCTb 3ajlad He HaBbIKY IIPU npu .
JUist HaBBIKY NIPH TBOPYeCKUI
OLIeHWTb Ha/luue | TPOAEeMOHCTPUP peleHun pereHn:
Hapbiku pereHus pelLlieHun TIOAXOZA K
HaBbIKOB oBaHbI 6a30BbIe CTaH/|apTHBI HecTaHAapT
CTaH/lapTHEI CTaH/|apTHbI pelIeHNI0
BCJIe/ICTBHE HaBbIKW. VIMen X 33714 C HBIX 33724
X 3afia4 ¢ X 33734 Oe3 HecTaHZJapTHbI
OTKasa MecTo Tpy0Obie HEKOTOPBIM 6e3
HEKOTOPBIM ommuboK 1 X 3a/iau
obyuatorjerocsi OT | OMHUOKH u omboK 1
u He/[0YeToB
oTBeTa HeJloueTaMu HeJJ0ueToB
He/0ueTaMHt
IIIkana OLI€CHUBAHHUA ITPH IMTIPOMEXYTOUYHOHU aTTECTALlUHA
OneHka YpoBeHb NOATrOTOBKH
TPeBOCX0/{HO Bce KoMmmeTeHIMM (4YacTW KOMIeTeHLMH), Ha ¢oOpMHpOBaHHMe KOTOPbIX HarpaB/eHa
[IUCLIMIUTAHA, COpPMHPOBAaHBI Ha YpPOBHe He HIDKe «IIPEeBOCXOAHO», MPOJEeMOHCTPHPOBAHbI
3HaHUS, YMeHUs, B/afieHuss [0 COOTBETCTBYIOLMM KOMIIETEHL[USSM Ha YPOBHe BBbIIIe
Tpe/lyCMOTPEHHOT0 MPOrpaMMOi
OTJINYHO Bce KommeTeHIMM (YacTW KOMITETeHLMH), Ha ()OPMHpOBaHHe KOTOPHIX HarpaBieHa
JMCLIUIUIMHA, CHOPMHUPOBaHBI HAa YPOBHE He HIXKe «OT/IUYHO».
3auTeHo O04YeHb XOPOIIIo Bce komrmeTeHIMM (YacTd KOMIlETeHIMH), Ha (OpPMUpOBaHME KOTOPLIX HarlpaBjeHa
JMCLUIUIMHA, cOPMHUPOBaHbI HAa yPOBHE He HIXKE «0UeHb XOPOLLIO»
XO0pOLIo Bce KommeTeHIMM (YacTW KOMITETeHLMH), Ha ()OpMHpOBaHHe KOTOPLIX HarpaBieHa
[MCLIUMIIMHA, COPMHUPOBAHBI HA YPOBHE HE HIDKE «XOPOLLO».
yAOB/IeTBOpPHUTE/Nb | Bce KommeTeHIMM (YacTW KOMIIETeHIMI), Ha (OpMHMpOBaHHMEe KOTOPHIX HarpaB/ieHa
HO [JUCLIUIUIMHA, COPMHUPOBAHBI Ha YDOBHE He HWXKE «Y/OBJIETBOPUTENBHO», NIPU 3TOM XOTs Obl
0/iHa KOMIIeTeHL{1si CpOpMHUPOBaHa Ha YPOBHE «Y/IOB/IETBOPUTEIbHO»
HeyjoB/eTBopuTe | XoTs Obl OZ{Ha KOMIIeTeHLMst CQOPMHUPOBaHA HA YDOBHE «HEY/|OB/IETBOPUTE/IBHOY.
JIbHO
He 3a4YTeHO
TJI0X0 XoTs1 6bI 0ZJHA KOMITETEHLMsI CHOPMUPOBAHA Ha YPOBHE «ILIOXO»

5.3 TunoBble KOHTPOJIbHBbIE 3a/laHMsl W/IH HHbIE MaTepHa/ibl, He00X0oJUMbIe /ISl OLEeHKH
pe3y/IbTaTOB o00yueHHMsT Ha TPOMEXYTOUHOM aTTeCTallid C YKa3aHHMeM KpHUTepHeB HX

OIl€eHUBAaHHUA:

5.3.1 TumnoBble 3apaHusa (oneHOUHOe cpeAcTBO - KOHTpO/IbHbIE BOMPOCHI) AJISI OLIEHKH

copMupoBaHHOCTH KoMmieTeHIMU YK-1

1. O6biKHOBeHHOe quddepeHiansHoe ypaBHeHue. O6iui Bug. Iopsgok OY. OTY niepBoro mopsiika,
o6uwit Bug. OJ1Y nepBoro nopsiika, pa3peLiéHHOe OTHOCUTe/IbHO ITPOU3BO/HOM, pa3Hble
nipesicTaBnenust. O6sacte onpezenenus. O61ijee perieHre, TPOCTPAHCTBO pelieHud. OcoOble TOUKH.

UYacTHoe pellieHHe, YJOBIeTBOpSsitollee AaHHBIM Hadua/lbHbIM yCa0BUsM. 3agada Koy, JlaTh Bce

ornpejiesieHys. IIpuBecTy npyuMep U 1oKasaTb BCe ITOHSTHUS Ha HEM.

. Teopema cyl1riecTBOBaHMS U €[JUHCTBEHHOCTU pelieHust 3agaun Koim ansa O1Y nepBoro nopsijka,

paspeleHHOr0 OTHOCHTEIBHO Mpor3BogHoN. dopMynrpoBKa. ['eomeTprueckyie TOsCHEHUS.




3. OJY 1 nopsifika, pa3peliieHHOe OTHOCHUTEeTLHO TTPOU3BOAHOMN, pa3Hbie BUJIbI: C pa3/ie/siFoIUMUCS
repeMeHHBIMH (OTIpe/iesieHre, MeTO/] pellleHus1), OAHOPOHbIe (orpe/iesieHye, 3aMeHa, TIPUBOASILast
YPaBHEHHIO C pa3ieNsoUMMHUCs epeMeHHbIMH), TMHeHbIe (orpefeneHue, MeTos, bepHysuii, MeTog
Jlarpansa), bepHynnu (onpegenenue, Metos, bepHynnu), Pukkarty (onpejeseHue, MeTo/] peliieHus B
YaCTHOM CJiydae).

4. YpaBHeHwus B rosHbIX AuddepeHianax, onpeaeneHue, He0OX0AUMOe U JOCTAaTOUHOE YCIOBHE TOTO,
YTO B JIEBOM YaCTH CTOUT MOJHBIN AuddepeHLan Hen3BecTHON QYHKLMU ABYX IlepeMeHHbIX. MeTo[,
peLlIeHuUsl.

5. WuTerpupymoiiyiit MHOXXUTe b, OTIpefiesieHre. Y paBHeHHe B UaCTHBIX TIPOM3BO/IHBIX TIEPBOTO MOPSIKa
[J1s1 TIOMCKA HEM3BECTHOT'O MHTeTPUPYIOLLero MHOXKKTeIs. [T0MCK MHTeTrpupyoLero MHOXKUATEIS B
C/lydasix, KOrjla OH 3aBUCUT OT OJJHOU repeMeHHO}A.

6. VHTerpupyrolie MHOXKUTEJIH [J1s1 IMHEMHOT0 YpaBHeHUsI (MeTo/| pellieHHsI C TIOMOIIbI0 HaXOXK/eHUS
WHTErpUpyeMbIX KOMOWHALUN), AJIs1 OAHOPOJHOTO YPaBHEHUs, [I7Isi ypaBHEHUS C Pa3/iesisoMUCS
repeMeHHBIMHU.

7. YpaBHeHHe TIepBOr0 TIOPSIJKa, He pa3pelleHHOe OTHOCUTeIbHO Mpou3BogHoM. Ocoboe pelieHue,
MUCKPUMMHAHTHAs! KPHBasi, METOAMKA BhIJie/IeHNsI 0CO00T0 pelieHus U3 AUCKPUMUHAHTHON KPHUBOM.

8. Mertog BBejjeHYsI TapaMeTpa /i/Is pellieHrs] ypaBHeHH TIepBOoro TIOPsijKa, He pa3perleHHbIX
OTHOCHUTE/THO TTPOM3BO/JHOM: UaCTHBIE C/Ty4Yau, OO CiTyuaid.

9. YpasHeHnue Jlarpanxa, onpegesneHue, peiieHue. Y pasHeHue Kiepo, orpezeseHue, pelieHue.

10.01Y Beicimx nopsakoB. OnpezeseHve. 3afavya Koy /1 ypaBHEHUsI BTOPOT'O U TPEThero NOPsiJKOB.
B cnyuae BbITIONHeHMs yC/I0BU TeOPEMBI CYITIeCTBOBaHUS U eJMHCTBEHHOCTH PellleHrsl UYTO MOXXHO
CKa3aTh OTHOCHTE/IbHO YHHUKA/ILHOCTH J@HHOTO YaCTHOTO pellleHus 3a7aur Komm? YpaBHeHus,
JIOTTyCKatoIIie MOHWKeHWe MOopsiJiKa B IBYX YaCTHBIX C/Tydasix.

11.JTunetiabie O/1Y BBICIIMX MOPSIKOB — HEOJHOPOHBIE, OfHOPOAHBIe. TeopeMa 06 ob1ieM perieHHH
HEO/JHOPOJHOTO ypaBHeHUsl. [loka3aTh.

12.®yHpamenTanbHas (MaKCUMasbHas IMHEHHO He3aBrcHMast) cructeMa pertieHui. Obiriee pereHve
JIMHEeHHOTO OAHOPOJHOTO ypaBHeHus1. [loKa3aTb, UTO cucTeMa 13 N+1 YacTHOTO pellieHus ypaBHeHus n-
Oro Topsiika Bcerfia MTMHeHO 3aBUCUMa.

13.0Onpenenutens BpoHckoro. Teopema o ToM, UTO ecti PyHKIIAY JIMHEHHO 3aBUCHMbI HA HEKOTOPOM
OTpe3Ke, TO UX BDOHCKHaH paBeH Hyto. [loKka3aTh.

14. lokasaTb, 4TO ey GYHKLMU COCTaB/IAIOT (PyHJaMeHTa/lbHYI0 CUCTEMY pellieHU JaHHOT0 IMHEHHOTo
OHOPOZHOTO ypaBHeHHUsI, TO UX OTpeJe/uTe/lb BPOHCKOTO He paBeH HYJII0 HA B OJHOM TOUKe OTpe3Ka,
Ha KOTOPOM OHU 3a/laHbl.

15.TIpumep MHMHEMHO He3aBUCUMOW Ha OTpe3Ke CHCTeMbl (DYHKLIWH, He SIBJISTFOILUXCS pellieHreM JIMHEHHOT0
ofHopogHoro OZ1Y, BpOHCKHaH /7151 KOTOPBIX paBeH HYJIIO.

16.IToHmwKeHue TiopsiIKa JIMHEHHOro ogqHopoAHoro O/1Y B ciiyyae, KOra U3BECTHO OZHO YaCTHOe
pellleHre. 3anucarh 3aMeHy, TI0Ka3aTh, Kak 3T0 paboTaeT Ha rpuMepe.

17.loka3aThb, 4TO JBa JUHEHHbIX 04HOPOAHBIX OY, uMerolye OfHY U Ty Ke (PyH/JaMeHTa/IbHYIO
CUCTeMY pellIeHUH, COBMaJaroT.

18.Dopmyna JInyBunas-OcTporpajckoro.

19.Vcnonb3oBanue hopmysl JInyBuis-OCTpoOrpacKoro i MOMCKa 00Iero peiieHus JUHEHHOT0
ofHopogHoro OZ1Y BTOpOro nopsijka B cjiyuyae U3BeCTHOI'O OJHOT'0 YaCTHOTO pellieHus. BeiBoj B
obrem ciyyae. TToka3aTh Ha TpUMepe.

20.MeTog Diiyiepa pellieHus TMHEMHOTO OAHOPOAHOTO YPABHEHUS C MTOCTOSHHBIMU KO3 (hHLIIeHTaMH.

21.loka3aTenbCTBO IMHEHHOW He3aBUCUMOCTH YaCTHBIX PellleHU, TT0TyYaroIuXcsi PH pellieHrun
ypaBHeHHs1 BTOPOTO TMOpsiIKa TIPY YCJIOBUH, KOT/la JUCKPYMHHAHT XapaKTepUCTUUeCKOr0 YpaBHeHUsI a)
TIOJIOXKUTEBHBIN; 0) paBeH HYITO; B) OTPUIIATEIbHBIN.

22.MeToz, Baprariyiyi TPOM3BOJIbHBIX TIOCTOSTHHBIX PellleHNs] TMHeMHOT0 HeOJHOPO/IHOTO YPaBHEeHUS
BTOPOT'O U TPETHETO TIOPSIJKOB.



23.TTouCK YaCTHOTO pellleHus JIMHeHOT0 OJHOPOJHOTO ypaBHEHUs C TOCTOSTHHBIMU K03 duULeHTaM: 1
CrielianbHOMN MpaBOM YacThi0 (KBa3UMHOTOWIEHOM) MeTO/IOM HeorpeZie/IEHHbIX KO3 hUIMeHTOB.
24.PellieHye 3a/ja4 Ha [epeurC/IeHHble TeMBI.

5.3.2 TumnoBbie 3apaHusi (OLeHOUHOe CPeACTBO - KOHTpoO/bHBbIE BOMPOCHI) /I OLEHKHU
chopmupoBanHocTa KommnereHnuu OIMTK-1

1. Cucrembl 06BIKHOBEHHBIX JU(depeHLManbHBIX ypaBHeHHH MPOM3BOJIBHOTO ropsigka. Cucrema,
3amucaHHasi B HopMasbHoU ¢opme. COOTBETCTBHE CUCTEMbI YpaBHEHUH U HEKOTOPOI'O YpaBHEHUsI
BBICILIETO TIOpsiziKa. CUCTeMbl 0OBLIKHOBEHHBIX I depeHLMaTbHBIX ypaBHEHUH BTOPOTO MOPSJKa.
ITpocTpaHcTBO peliieHuit U Ga3oBoe rmpoctpaHcTBo. Cuctema O/1Y BTOpOro ropsiaka u Hekotopoe O1Y
MIepBOro MOPs/IKa, COOTBETCTBYE MOHATHUM.

2. Teopema cylllecTBOBaHUs 1 eJUHCTBEHHOCTH /I/Is1 CUCTeMbI N ypaBHEHUH, 3alIMCaHHOM B HOPMa/IbHOU
¢opme. ©opMyIMPOBKA U reoMeTpryecKasi UHTeprpeTaLusl.

3. Teopema 0 HempepLIBHOM 3aBUCMOCTH CUCTeMbI 0OBIKHOBEHHBIX JUQepeHLInaNbHBIX yPaBHEHUH OT

rapameTpa ¥ Haua/bHbIX JaHHbIX. [IuddepeHipyeMocTh pellieHHH 110 TapaMeTpy U HayabHbIM

JanHeM. ChopMyIMpOBaTh AJIsi CUCTEM BTOPOTO MOPSsiIKa M IPOKOMMEHTUPOBATb.

JluHeliHble cuCcTeMbl OOBIKHOBEHHBIX AW (epeHIManbHbIX YpaBHEHUH N-0r0 MopsjkKa.

OpHopopHble MuHelHbIe cucteMsl O/]Y, Teopema 0 CTPYKType pelleHHs [ OAHOPOJHOU CUCTEMBI.

HeopHopogubie nuHeliHble cucteMbl OZ1Y, TeopemMa 0 CTPYKType pelleHuUs.

N ok

JluneliHble ogHOpoAHBIe crcTeMbl O/]Y n-oro mopsizika C MOCTOSTHHBIMU K03 duiiieHTaMu: MeTo/

Olinepa pellleHusl TaKUX CUCTEM.

8. Cryuaii KpaTHBIX KOpHel XxapaKTepUCTUUeCKOTro ypaBHeH st OIHOPOIHOM CHUCTEeMBI C TTOCTOSTHHBIMU
Koaddurmentamu. [IBa MeTozia peleHus.

9. MeTo/ BapraliM MPOX3BOBHBIX TOCTOSIHHBIX (MeToZ, JlarpaHska) pellieHusi TMHENHbIX HeOJHOPOJHBIX
CUCTeM BTOPOTO U TPETHETO MOPSIKa C MOCTOSHHBIMUA KO3 UITeHTaMHU.

10.Metog, pewenus cuctemel O]Y n-oro nopszka ¢ momoisto nepexoaa Kk Oy n-oro nopsigka. [lepexof,
ot muHetiHoro O1Y n-oro nopsgka kK cucreme OZ1Y n-oro ropsika.

11.Cucrema O1Y n-oro nopsiaka. [Ipor3BosibHbIN BuA. HopMasbHbIi BuA. [IpocTpaHCTBO pelieHui.
ApToHOMHas cuctema OZ1Y n-oro nopszka. @a3oBoe pOCTPaHCTBO.

12.HeaBTOHOMHAasi M1 aBTOHOMHas CACTeMbl 2 nopsiAka. IIpoctpaHcTBo pemeHuit. @a3oBast MJIOCKOCTh
aBTOHOMHOM cucTteMbl. O/1Y mepBoro ropsijika, COOTBEeTCTBYIOIIlee JaHHOW aBTOHOMHOU cructeMe. O1Y
BTOPOTO TOPsIKa, COOTBETCTBYHOIIee JaHHOW CHCTeMe BTOPOTO TOpsifiKa.

13.CocTosiHue paBHOBecHs (TOUKa MOKOsI, HEIMOJABM)KHAsi TOUKA) aBTOHOMHOM cuctembl O/1Y.
Knaccudukaiiysi cocTostHUM paBHOBeCHsI JIMHeHHBIX aBTOHOMHBIX CHCTeM BTOPOT'O TIOpsiiKa C
MOCTOSIHHBIMU K03(uLiieHTamMu.

14.Pemmenue cuctembl OZ1Y n-oro ropsiika: yCToiunBoe 1o JIArnyHOBY, aCUMITTOTUUECKHU YCTOWUHBOE,
HeycToitunBoe. TpaeKTOpUsi aBBTOHOMHOM CHCTEMbI N-0ro MopsiiKa: yCcToiurBasi 1o JISmyHoBy,
aCMMITOTHUECKH YCTOWUMBas, HeyCTolurBast. TouHble onpeesieHus: U reoMeTpryecKast
uHTeprpetarusi. COCTOSIHYSL PABHOBECHS KaK TPaeKTOPUU C TOUKU 3PEHUS TEOPUH YCTOMUMBOCTH.

15.Teopema JIsimyHOBa 00 YCTOHUMBOCTH 110 TIepBoMy npubsmkeHut0. ChoOpMyIMpoBaTh U yMeThb

npuMeHsThb. I'py6oe (TPOCTOe) COCTOSTHYE PaBHOBECHS HETMHEMHOW aBTOHOMHOMW CUCTEMBI.

JInHeapy30BaHHas cucTeMa. TeopeMa o TuTe rpybOro COCTOSTHUS PABHOBECHS HEJTUHEHHOM

aBTOHOMHOM CUCTeMbI B IBYMEPHOM CJlyuae.



16.I1lepuoguueckyre pellleHHss aBTOHOMHBIX crcTeM. [IpefjenbHble LMKIIBL VcciieoBaHe OKPECTHOCTH
[[UK/a: QyHKLUS TI0C/e/JOBaHUsl. XapaKTepUCTHUeCKU MoKa3aTeslb ¥ MyJIbTUTIIMKATOP Tpe/le/TbHOTO
LIMK/Ia.

17.T1epBble uHTErpasbl U 001MiA MHTETpan cuctembl O/1Y. Heo6xomumoe 1 IOCTaTOYHOE YC/IOBUS
(aHanMTHYeCKWI TIPU3HAK) MIePBOr0 UHTerpaia.

18.I1epBBIe HHTerpajbl aBBTOHOMHBIX cucTeM. Cuctembl O1Y B cuMMeTpuuecKoit dopMe U X pellieHue.

19.YpaBHeHus ¢ yaCTHBIMU IIPOU3BO/HBIMY II€PBOTO MOpPsiiKa. BeeseHue.

20.'eomeTpruecKast UHTEPITPETAI|s C/Tyuasi HeU3BECTHOU (PYHKIUU IBYX TT€PEMEHHBIX.

21.JTuHeliHble OZHOPO/[HBIE YPAaBHEHHS C YACTHBIMH MTPOU3BO/JHBIMU TIepBOT0 TIopsiika. [Touck obiiero
perenus. [ToMCK YaCTHOTO pellleHusl.

22 JIuHeliHble HEOTHOPOAHBIE YPAaBHEHUS C YaCTHLIMU TIPOWM3BO/IHBIMU ITEPBOTO Mopsifika. ITouck obiiero
peteHus. [ToMck yaCcTHOTO pelieHus.

23.YpaBHenus [1dadda. Vcciegoranue B ciydasix HeM3BeCTHOM (DYHKLIUU IBYX IepeMeHHbIX; ABYX
HeU3BeCTHbIX (QyHKLMH OZHOTO NepeMeHHOr 0.

24 PeweHue 3a71a4 Ha Mepeurc/IeHHbIE TeMBI.

Kputepuu onjeHnBaHus (0LleHOUYHOEe CpeCTBO - KOHTPO/IbHBIE BOIIPOCHI)

OneHka Kpurepuu orjeHrBaHUs

HO]’Iy‘—IeHLI HcCUepIribiBaroliye OTBEThI Ha BCE€ BOIMPOCHI bunera u AOIIO/THUTE/IbHbIE
MpeBOCXO0JHO
BOIIPOCHI.

HOJ’Iy‘—IeHbI HcyepIibiBaroliye OTBEThI Ha BCe BOIIPOCHI 6I/IJ'IETa, Ha I0II0JIHUTEe/IbHbIe
OT/IMYHO
BOIIPOCHI HE BCE€ OTBETHI ObLTH HcyepIibiBaroiiue.

VIMeroTCst TO/THBIE OTBETHI Ha BCe BOTPOCHI C He3HAUUTEeTbHBIMU TTOTPEITHOCTAMA U
OUYeHb XOPOLLO
apuhMeTHYeCKUMH OIIHOKaMHU.

HmeroTcst OTBETHI Ha BCe BOTIPOCHI; HE BC€ M3 HUX IT0JIHbIEe; NOIYIeHbI

XOpOII0

He3HauUTe/IbHbIE OIIHOKH.

CTyJeHT npoJieMOHCTPUPOBasl 6a30Bbie 3HAHUS 110 HEKOTOPBLIM BOITPOCaM OWIIeTa;
YZI0B/IETBOPUTEJILHO JIOTTYIIeHbI CYIIeCTBeHHbIe OITUOKY, CBUZIETETLCTBYIOIINE O HEMOTHOM

TTOHMMaHHH.

CTyzieHT IpoZieMOHCTPHUPOBA/I OTCYTCTBHE 0a30BbIX 3HAHWH 110 BCEM BOIIPOCaM
HEeyZOBIeTBOPUTENILHO  OusieTa; AomylueHHbIe rpyObie OMMOKY, CBUETeNbCTBYOLIHe 00 OTCYTCTBUN
TOHMMaHHUSI.

TIJI0XO0 CTYAEHT He OTBETUJ/I HUUETO IO BOIIpOCaM bunera.

6. YueOHO-MeTOAMUECKOEe M HH(OPMaLMOHHOE 00ecrieyeHHe JUCIUILTHHBI (MO/1y/1s1)

OcHoBHas MTeparypa:

1. [ouTpsirun JleB CemeHoBru. OObIKHOBeHHBIe UG depeHLianbHble ypaBHeH!s : yuel. [Jisi CTyeHTOB



Mar. crieljuaabHOCTel yH-TOB. - M. : Hayka, 1982. - 331 c. - 0.85., 141 3k3.

2. ®ununroB A. ®. C60pHUK 3a7au 110 AuddepeHLIManbHbIM ypaBHeHUsIM. - M. ; VxeBck : PerynspHas u
xXaoThueckasi AuHamuka, 2003. - 176 c. - (R&C Dynamics). - ISBN 5-93972-008-0 : 64.35., 201 k3.

3. JlepmaH JI. M. JIekijuu o 0ObIKHOBeHHBIM AuddepeHiiiaibHbIM YpaBHeHUSAM. - M. ; VkeBck : HUL]
"Perysisip. 1 XaoT. quHamuKa", IH-T KoMIibioTep. uccie., 2016. - 280 c. - (YHUBepCUTeTCKUe yUeOHUKH
1 yueOHbIe ocobus). - ISBN 978-5-4344-0343-6 : 320.00., 21 3k3.

4. TpakTuKyM mo aucuuriuHe " [InddepeHiranbHble ypaBHeHUS' | yueOHO-MeToudeckoe mocooue. Y.
1/E. B. I'ybuHa, E. FO. Kaguna, H. B. Kucenega, I'. B.Ocurios ; HHI'Y um. H. 1. JlobaueBckoro. -
Hwxkuuit Hosropog, : 3a-8o HHI'Y, 2016. - 29 c. - TeKCT : 3/1eKTPOHHbIM.
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=823688&idb=0.

5. Kpyrnos EBrenuii BanenTrHOBUU. BapuaHThl KOHTPOJIBHBIX 3aJjaHUi 0 Kypcy «/JuddepeHianbHble
ypaBHeHUsI» : yuebHO-MeTorueckoe rocobue / E. B. Kpyrsios ; HHI'Y um. H. 1. Jlo6aueBckoro. -
Hwxunit Hosropog, : 3a-so HHI'Y, 2025. - 25 c. - TekcT : 37eKTpOHHBIN.
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=979314&idb=0.

[JomnonHuTtenbHas 1uTeparypa:

1. CrenanoB BsiuecnaB BacuiweBuu. Kypc auddepeHifianbHbIX ypaBHeHHH : yueOHUK. - 8-e u3f., cTep. -
M. : T'oc. u3g-Bo ¢u3.-Mar. 1urt., 1959. - 468 c. : un. - 23.00., 13 3k3.

[TporpammHoe obecrieueHue v IHTepHeT-pecypchl (B COOTBETCTBUU C CO/IEPKAHUEM IHCIUITUHBI):
WInSet

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

YueOHble ayAWTOPUM [i7isI TIPOBeJIeHHs yueOHBbIX 3aHSITHM, TpeJyCMOTPeHHBbIX 00pa3oBaTe/bHOM
MPOrpPaMMO#, OCHaAIleHbl MYyJIbTUMeAUWHBIM 000pyJoBaHHeM (TIPOEKTOpP, 3KpaH), TeXHUYeCKUMHU
cpeAcTBaMu 00yYeHHs, KOMITbIOTepaMH.

[MTomelijeHust 151 CaMOCTOSITeIbHOM paboThl 00y4aroLMXCs OCHAll|eHbl KOMITbIOTEPHON TeXHUKOW C
BO3MO)KHOCTBIO TIOAK/IOUeHUs1 K ceTd "VHTepHer" U obecrieyeHbl [OCTYIIOM B 3JIEKTPOHHYIO
MH(pOpMalMOHHO-00pa3oBaTe/IbHYI0 Cpefy.

IIporpaMma cocTtaBieHa B cooTBeTcTBMM ¢ TpeboBanusimu OC HHI'Y 1o HampaB/ieHHIO
noarotoBku/crieriianabHocTy 01.03.01 - MaTemaTHKa.

Agstop(b1): KpyrsiioB EBrenuii BaneHtuHoBrY, KaHAWJAT (PH3UKO-MaTeMaTUUeCKUX HayK, JOLIeHT.
3aBeayroumii kKadeapoii: Kannuue Anekceit BsuecnaBoBud, JOKTOp (pr3MKO-MaTeMaTUUeCKUX Hayk.

ITporpamMma ozobpeHa Ha 3ace/jJaHUM MeTOANUECKOM Komuccur ot 17.12.2025, mpoTokos Ne IpOTOKO/
Neb6.
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