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1. Mecro sucuuninnsl B ctpykrype OIIOIT
JlucuumuimHa OTHOCUTCS K 4acTH, (POPMUPYEMOI yuacTHUKaMH 00pa30BaTEIbHBIX OTHOIICHUH

No MecTo TUCHHUILUIMHBI B Y4e0OHOM CTaHIapTHBI TEKCT /1JIs ABTOMATHYECKOT0
Bapu iaHe o0pa3oBaTebHOI 3anmoJiHeHus1 B KOHCTpykTOope PII{
aHTa NMPOrpaMmblI
2 braox 1. Jucummimuel (Moaynum) | Hucummmna B1.B.5 [uddepenunansapie ypaBHEHUs
Yacrs, popmupyemas | ornocurcs k uwactu OOIT HaIIpaBJICHUSI TOATOTOBKHU
yHaCTHUKaMH 00pa3oBATENBHBIX | 09 03,03 [Mpukiajmas HHGOPMATHKA, (HOPMUPYEMOit
OTHOIICHUN .
y4acTHUKaMU 00pa30BaTEIbHBIX OTHOIICHUH.

2. TIlnanupyemble pe3yJibTaThl 00yYeHHs 0 JUCIHILINHE, COOTHECEHHBIE ¢ IJIAHUPYEMbIMHI
pe3yJibTaTaMH OCBOEHHs 00pa30BaTeIbHOM NPOrpaMmMbl (KOMIETEHIUSAMH H HHIAKATOPAMH
JMOCTHIKEHUS] KOMIIeTeHIIUi)

PA3HOPOOHbIE SIGLEHUS U
CUCMEMAMUZUPOBATND UX
6 pamKax —u3OpPaAHHLIX
68U006
npogheccuonanvrou
OoessmenbHOCm.

ypaBHeHHH 1-ro mopsaka (¢ pa3essIIonIMUCS
NepeMEHHBIMH, OIHOPO/IHBIE, IMHEHHBIE, B TTOJIHBIX
mapdepeHnmatax ¥ NPUBOJUMEBIC K HHM, HE
paspeleHHbIe OTHOCUTENBEHO IPONU3BOHOM);

—  HaxoauTh oO0llee pelIeHne U pelIeHne 3a1a9u
Komm nunelinpix auddepeHnnansHpIX ypaBHEHNH
BBICIIIHX MOPSIIKOB c HOCTOSIHHBIMH
KodhpUIneHTaMH;

—  HaXOJHWTH 00IIee peleHNe U PeIIeHNe 3a1a9n
Komm nunelHbIX nuddepeHnanbHbIX ypaBHEHUH
BBICIITHIX TTOPSIKOB c TIepEeMEHHBIMH
ko3 dunueHTaMY;

—  HaxoauTh oOllee pelieHue U pelleHue 3a1a9u

Iliiannpyemble pe3yJabTaThl 00y4eHHUsI 0 THCHUILIHHE (MOAYJII0), B HaunmenoBanmue
COOTBETCTBHM C HHIHKATOPOM JAOCTHKEHHS] KOMIeTeHIINN OIIEHOYHOT0
®opmupyemble HuaukaTop PesyabTarhl 00ydenus cpencrsa
KOMIIETCHIUH JTOCTHIKEHHU S o JUCHHUILINHE ¥
(xom, KOMITETEeHIUN ™
cozlepKaHue (xon, comepxanue
KOMIIETEHIINH) HHJTUKATOPA)
VK-1. Cnocoben VK-1.1. 3HaTh: Cobeceoosanue
ocywecmensims Llemoncmpupyem — cmocoObl cbopa u 00OpabOTKH  HAYYHBIX
HOUCK, 3HAHUE NPUHYUNOS JaHHBIX;
Kpumuyeckuul coopa, ombopa u - 06myo TEOPHIO audepeHInanbHbIX
anamus u cuLmes 0000w eHus ypaBHeHMH W cucteM  JuddepeHIHanbHbIX
unghopmayuu, ungpopmayuu, ypaBHEHHIL;
npumerAmb basupyrowuxcs na —  TEOpUI0 JIMHEWHBIX  AnuddepeHInanbHbIX
cucmemHulil cucmemHoM nooxooe. ypaBHEHMI ¥ CHCTEM yPaBHEHHMIA;
1n00x00 013 —  THUOBl U METOJbI PELICHUS UHTErPUPYEMBIX
pewenun HEJIMHEHHBIX OOBIKHOBEHHBIX (D (hepeHInanbHbIX
nocmasienHblx YpaBHEHHIA IEPBOTO U BBICHIMX MOPSIIKOB;
sadau —  TEOPHI0O HHTETPAJOB HOPMAIBHBIX CHCTEM
T epeHInaTbHBIX YPaBHEHUH;
—  TEOpHIo YCTOWYUBOCTH pelieHui
mubdepeHInanbHBIX — YpaBHEHHH M CHCTEM
YpaBHEHUH;
—  KaueCTBEHHO-YHCIJICHHbIE METO/IbI
MOCTPOEHHsT ~ TapamMeTpudeckux U (ha30BbIX
MOPTPETOB ABTOHOMHBIX JUHAMHYECKHX CHCTEM
BTOPOTO MOPSIJIKA.
VK-1.2. YmeTs 3aoaua
Hemoncmpupyem ymenue | —  HaxOIWUTh OOIIEE PEIICHHUE W PEIIEHHE 3a1a91 mecm
coomHocumy Komm  wmHTerpupyembix  auddepeHnnanbHbIx




Komm nwmueinblx cucreM audepeHnnanbHbIX
YpaBHEHHH C TIOCTOSTHHBIMU KO3 P PHUITUCHTAMH;

—  HaxoAuTh 0OIee PEelICHUE U PEIICHNE 3a1a9u
Kommm HEJIMHEHHBIX mddepeHIHaTbHBIX
YpPaBHEHUM BBICIIMX HOPSOKOB W HEIMHEWHBIX
CUCTEM YPAaBHEHMI;

—  HaxoAuTh COCTOSTHHSA
ABTOHOMHBIX ~ JUHAMHYECKUX
NOpsJKa, HUCCIENOBaThb HUX THII U  XapakTep
YCTOWYMBOCTH 1O  TEPBOMY  HPHUOIMKEHHIO,
CTPOUTH (Pa30BBIil MOPTPET.

paBHOBECHS
CHCTEM BTOPOIO

VK-1.3.
Jlemoncmpupyem
Hanuuue NPaKmuyecKozo
onvima  pabomul c
uH@opMayUOHHbIMU
UCMOYHUKAMY, — ONbIMA
HAYYHO20  NOUCKA U
npeocmagneHusi Hay4Hvlx
pe3yIbmamos.

Bnanets npueMaMu MOCTPOCHUSA MATEMATHUCCKUX
MoJeseH B Pa3HbIX MTPEAMETHBIX 00J1acTIX.

3aoaua

IIK-9. Cnocoben
Mooenupogams
NPUKIAOHbBLE
(busnec)
npoyeccul u
00vexmul
npeomemHol
obracmu

IIK-9.1.
Jlemoncmpupyem
3HANHUE MEMOOUYECKUX
0CHO8 MOOETUPOBAHUSL
npoyeccos u 06vLeKmos
npeomemHou obaacmu.

3HaTh OTambl TOCTPOGHUS U HCCIENOBaHUS
MaTeMaTHYEeCKOM MOJIEIN JUHAMUYECKON CUCTEMBI.

Cobecedosanue

ITIK-9.2.
Hemoncmpupyem ymenue
NPUMEHEHUsT 3HAHULL K
MOOENUPOBAHUIO
NPUKIAOHBIX ~ NPOYECCO8
u 00bekmos
npeomemuou  obracmu
npu paspabomke
NPOSPAMMHO20
obecneuenus UC.

Vmerb IJIaHUPOBATh OTaIllbl MOCTPOCHUA n
HUCCIICAOBAHNA MATEMATHYCCKHUX MO,Z[eJ'ICfI B pa3HbIX
MNPpESAMCTHBIX o0acTsx.

3aoaua
mecm

IIK-9.3.
npakmu4eckuil
MOOenUupo8aHus
npoyeccos u 00beKmos
Ha npumepe KOHKpPEemHou
npeomemHou obaacmu.

Hmeem
onvim

Bnameth MeTOAaMU TOCTPOCHUS U HCCIICIOBAHUS
MaTEeMAaTHYECKUX MOJCNICH B Pa3HbIX MPEIMETHBIX
o0nacTax.

3aoaua

3. CTpykTypa H coep:KaHue THCIATLTHHBI

3.1. Tpya10eMKOCTh JUCHUTLINHBI

OuHo-3204Hast popma 00ydyeHns
Oo0mast TPy10eMKOCTh 11 3ET
YacoB no yueOHOMY ILIAHY 396
B TOM YHcJIe
ayIMTOPHbIE 3aHATHS (KOHTAKTHasi padoTa): 3 cem
- 3aHSATHS JIEKIIMOHHOT0 THIA 32
- 3aHATHUS CEMHHAPCKOI0 TUIA 16
- 3aHATHUS 1a00PATOPHOIO THNA
- TeKkyuuii kourpoan (KCP) 1




caMocTofITe1bHast padora

131

HpOMe)KyTO‘lHaSI aTrrecranusa —3a4eT

ay/IMTOPHBIE 3aHATHUS (KOHTAKTHas padoTa): 4 ceM

- 3aHATHUSA JIEKIHOHHOT0 THIIA 32
- 3aHATHS CEMHHAPCKOT0 THIIA 16
- 3aHATHS JIa00PATOPHOI0 THIIA

- Tekymmii koutpoJs (KCP) 5
caMocTosITeIbHast padora 129
IIpome:xxyTounas aTrecranus — IK3aMeH 36

3.2. Conep:xanue TUCHHIMITHBI

HanmeHnoBanue 1 KpaTKoe coJepKaHue pa3ieoB H
TEeM TUCHMILIHHBI

Bcero
(uachbi)

B ToMm uncne

KonrakrTHas padora (padora Bo
B3aMMO/JEHCTBHM C NpenojaBartesieM),
yacel. 13 aux

SansaTusa
UIEKIIMOHHOI' 0
THIA

3ausaTus
CEeMHHAPCKOro
THIA

3aHaTusa
i1abopaTopHOro
THIIA

Bcero

CamocrosiTeqbHasi padora

00y4aKmIerocsi, 4achbl

1. TlonsTHe o0 aupdepeHUHATIBLHOM YPABHEHHH.
MaremaTndeckue MOJeqH THHAMHYECKHX CHCTEM B
¢opme 00bIKHOBEHHBIX auddepeHINATBHBIX
ypaBHeHnmii:  OObIKHOBeHHOe  Iu(QepeHIHaTbHOES
ypaBHeHue. JuddepennuansHoe ypaBHEHHE B YaCTHBIX
nponsBoaHbIX.  Ilopsanok  ypaBHeHHs.  CHCTeMBI
muddepeHInaNbHBIX ypaBHEHMH. 3ajaud aHau3a H
T€OMETPHH, HPUBOIAIINE K OOBIKHOBEHHBIM
muddepeHInanbHBIM - ypaBHEHUSIM.  Maremarnieckue
MoJIenn JUHAMUYECKUX CHUCTEM B tdopme
OOBIKHOBEHHBIX AU (HepeHIIHATBHBIX YPaBHEHHUH.

44

32

2. JIuddepennuanbHble  ypaBHeHHS  NepBOro
nopsinka: OOmiee, yacTHoe, ocoboe pemreHue. OOwiA
unterpan. 3anaya Kowmmu. Ilone nanpaBienuit. Meton
n30KuH. MHTerpupyemble THUNBI ypaBHEHHMH IEepPBOrO
HOpPSIKA, Pa3pEIIEHHBIX OTHOCHTENBHO TPOU3BOAHOM
(ypaBHEHHSI ¢  pa3NENSAIOIUMHUCS  TIEPEMEHHBIMH,
OJHOPOJHBIE  ypaBHEHUs, ,JIMHEWHBIE  YypaBHEHUS,
ypaBHEHHS B NOJHBIX AuddepeHnanax 1 NpruBOIIMEIE
K HuM).CymiecTBoBaHHE W OOIIHME CBOWCTBA PEIICHHUH
ypaBHEHHH TIEPBOTO TopsifKa, Ppa3pemeHHbIX
OTHOCHUTENIFHO  TIPOW3BOJAHON  (CYIIECTBOBAHHWE W
€IMHCTBEHHOCTH pemeHus 3a/1a4n Kommmn,
MPO/IOJKAEMBIE U HETPOJOKaeMbIe PEIICHHUS, CTEIICHb
TNIQAKOCTH  pEIEHUH, HemNpepbiBHAas  3aBUCUMOCTb
pelIeHui OT HauyalbHBIX YCJIOBUM M MapaMeTpoB,
muddepeHINpYeMOCTh  pelIeHnH M0 HavyallbHbIM
yCIOBHAM U HapamMeTrpaMm). YPpaBHEHHS MEPBOTO
HOPSiIKA, HE Pa3peIIeHHbIE OTHOCUTEIBHO IPOU3BOIHOI.
Ypasuenus Jlarpanxa u Knepo.

44

32

3. JuddepeHunaiibHple  ypaBHeHHS]  BbICIIHMX
nopsinkoB: OOmee pemenne. 3amada Komm. Twumsl
YpaBHEHUM, HMHTETPUpPYEMbIE B KBaJpaTypax. [HIIbI
YpaBHEHHH, TOMYyCKAIOIINE TOHMKCHHUE TOPSIIIKA.

45

33

4




4. JluneiiHple YypaBHEHHSI BBICIIMX TIOPSIAKOB.
dyHnaMeHTabHas cucTemMa penrennid. OOmiee penieHne
JUHEHHOTO OTHOPOAHOTO ypaBHeHHA. OOmiee perreHne
JMHEHHOTO HEOTHOPOIHOrO ypaBHEHHsS. OTbICKaHHUE
YaCTHOTO  PEUICHUs  JMHEHHOTO  HEOZHOPOIHOTO
YpaBHEHHUS. Merton Bapuanuu TIPOU3BOJIBHBIX
noctosiHHeIX. Meton Komm. JluHeliHble ypaBHEHUS C
MOCTOSIHHBIMU KO3 ¢uuneHntamu. ['apMOHWYECKHH W
JIUHEWHBIA OCIMILISITOPHI ™,

46 8 4 0 12 34

Tekymuit kouTposs (KCP) 1

ITpomexyTouHas aTTecTanus —3a4eT

5. Cucrembl 00bIKHOBeHHBIX AU epeHIHATbHBIX
ypaBHennii. Teopusi HHTerpajoB HOPMAJIBLHBIX
cucrem: Kanonmueckas cucrema auddepeHnnanbHbIX
ypaBHeHuii. Cucrema B HOpMauibHO# (opme. Obmiee
pemenne. 3amada Kommu. Teopema cymiecTBOBaHUS U 44
CJIMHCTBCHHOCTH perieHuss 3agaud  Komu. OOmuii
uHterpan. Ilepsblii uHTerpan. Teopus uHTErpajios
HOpMaJbHOW cucTteMbl. CUCTEMBI B CHMMETPUYECKOU

¢dopme.

6. JIuneiinbie cucremMsl a1 depeHIuATbHBIX
YPaBHeHMii ¢ NOCTOAHHBIMH K03 puumeHTaMu:
dynnameHTaIbpHas crcTeMa pemeHnid. O0Iee peneHue
JIMHENHON OTHOPOAHOM cucTteMbl. MeTton Ditnepa
nmocTpoeHus yHIAMEHTAILHOM CHCTEMBI PEIICHUH.
OOuiee penieHne JMHEHHONW HEOTHOPOIHOM CUCTEMBI.
OTBICKaHHE YaCTHOTO PELICHUS INHEHHOM
HEOJHOPOAHOM cucTeMbl. MeTo Bapuanuu
IIPOU3BOJIBHBIX TOCTOSIHHBIX. MeTO HeonpeeIeHHbIX
K03(h(PUIMEHTOB JIsl OTHICKaHHSI YACTHOTO PEIICHHMS
HEOJHOPOJHOM CUCTEMBI CO CHELUAIBHBIMU IPaBbIMU
4acTsAMH B BUJIE KBa3UIIOJIMHOMOB. MeTO ] KOMILIEKCHBIX
ammuty#. [lpuanun cynepnosunun.

44 8 4 0 12 32

7. YcroituuBocTh pemieHuii n1uddepeHunanbHbIX
ypaBHeHmii: Onpenenenre ycToMuMBOCTH 1o JIAmyHOBY
1 aCUMITOTHYECKON ycToitunBocTu. MccnenoBanue 44 8 4 0 12 32
YCTOHYHBOCTH I10 TIepBOMY IpHOIMkeHn 0. Kpurepuit
Payca-I'ypeuma. MccnenoBanue ycToMunBOCTH €
moMoIeio GyHKuu JlssmyHoBa

8. DileMeHTBI KauecTBEHHON TeopuHn
auddepeHunaNbHbIX ypaBHeHuil. Pa3oBble
NOPTPeThl ABTOHOMHBIX TUHAMMYECKHX CHCTEM
BTOPOr0 NMOpsAKa: ABTOHOMHbIE I HEABTOHOMHBIE
cucTeMbl. ABTOHOMHAs CUCTEMAa BTOPOTO MOPsIIKaA U e

45 8 4 0 12 33
(azoBoe npocTpancTBO. CBA3b Mek 1y (Hha30BHIMU
TPAEKTOPUSIMU U MHTETPAIbHBIMU KPUBBIMU.
CocTosiHMS paBHOBECHS], UX THUII U XapakTep
ycroitunBoctu. ®@a3oBblil noptpet. KauecTBeHHO-
YHCJICHHBIE METO/IbI TOCTPOEHUs! (ha30BBIX MOPTPETOB
ABTOHOMHBIX THHAMHYECKHUX CHCTEM BTOPOTO Mopsiaka™.
o 3
Texymmuit kouTposs (KCP)
36
IIpomerxyTouHas aTTecTanus —IK3aMeH
396 64 32 0 99 261

Hroro

Texymmii KOHTPOJIb YCIIEBAEMOCTH peanu3yeTcss B (opMax OMPOCOB HA 3aHATUSAX CEMHUHApPCKOTO
TUIA, KOHTPOJIbHBIX 3aJaHUH.

[TpoMesxkyTouHast aTTeCTalus MPOXOIUT B TPAAUIIMOHHBIX GopMax (3a4eT, SK3aMeH)




4, Yye0HO-MeTOOAHYECKOE
CamocrosiTenpHasi paboTa MPOXOauT B (hOpMe MOATOTOBKA K BHITIOJHEHHIO MUCHMEHHBIX KOHTPOJIBHBIX

ob0ecreuenue

CaMOCTOSATENLHOMI

paboT, OCBOCHHE MaTepHaia, BRIHOCUMOTO Ha CAMOCTOSITEIIBHYIO IPOPA0OTKY.

padoThI

00y4Jarouuxcs

KOHTpOJIBHBIe BOIIPOCHI W 3adaHuA JIA IMPOBCACHHA TCKYIICIO KOHTPOJIA H HpOMC)ICYTOHHOﬁ

aTTCCTAllUHU 110 UTOraM OCBOCHUA JUCHUIIIIMHBI IIPUBCACHBI B I1. 5.2.

5. DoHJ O1LIEHOYHBIX CpPpeacCTB AJIsd l'[pOMG)KyTO‘lHOﬁ aTTeCTAallui 110 JTHCHHUIIJINHE (MO}:[y.]'[lO),

BKJIFOUAKOLIUU:
5.1. Onucanue mKaJ olleHUBAHUSA Pe3yJbTaTOB 00YUYeHHs MO JTUCHUITUHE
YpoBenn Ixana oueHuBaHusi chOPMHPOBAHHOCTH KOMIIETEHIIUH
copmupoBan
HOCTH HeY/I0BJIETBO | Y/IOBJIETBOPH
IJIOXO Xopoiio 0YeHb XOPOLIO OTJIMYHO MPEBOCXOIHO
KOMIIeTeHIIM I PHUTEJBHO TEJbHO
(MHAMKaTOpPa
OCTH KEHHUS
a He 3auteno 3auyTeHo
KOMIIeTeHI[Uil)
OtcytcTBHE
3HaHUU
YpoBeHb YpoBeHb
TEOPETUIECKO " o
YpoBeHb MuHumaneHO | 3HAaHUH B 3HAaHUH B YpoBeHb
ro Marepuana. N o o
3HAHUI HIDKE | JTOMYCTHMBIN o0neme, o0BeMe, 3HaHUU B YpoBeHb
MUHHAMAITh- OBCHB COOTBETCTBYIO COOTBETCTB o0BeMe 3HAaHUH B
HesosmosxHOC P N yromt yromt ’
Th OLEHHTH HBIX 3HAHHH. €M IporpaMme €M IporpaMme COOTBETCTBYIO | 0OBeMe,
3HaHus HonHOTY TpeOOBaHUIA. JonymeHo MO/ITOTOBKH. MOJIFOTOBKH. uemM MPEBBIIIAONIC
— Nmenu mecto | MHOTO HomnymeHo Jomymieno rporpamme M Iporpammy
BCENICTBHE rpyobie HETPYOBIX HECKOJIbKO HECKOJIbKO MOJITOTOBKH, MOJITOTOBKH.
oTKasa OmmOKH. OIINOKH. HEerpyObIX HECYIIECTBEHH 0e3 omuooK.
Q1117 (1) 3 BIX OIIHOOK
o0yyarorieroc
s OT OTBETA
IIponemoncTpu [IponemoHcTp
IIponemoHncTp
pOBaHEI BCe [IpomemMoHCTpH | MPOBaHHI Bce
OtcytcTBHE HMPOBaHbI [IpoxemoHcTp
Ipu pemenun OCHOBHEIE pOBaHBI Bce OCHOBHBIE
MHHHMAaJTb- OCHOBHBIC HPOBaHBI BCE
N CTaHIAPTHBIX YMEHUSL. OCHOBHBIC yMEHHus,
HBIX YMEHUMH. YMEHHUSL. OCHOBHEBIE
3ama4 He Pemens! Bce YMEHHUS. PpEIIeHBI Bce
HeBo3mox- Pemenst YMEHUH,
MIPOJEMOHCTP OCHOBHbIE Pemwens! Bce OCHOBHBIC
HOCTh TUTIOBBIC PpellieHbI BCe
HPOBAHbI 3a1a4u C OCHOBHBIC 3a1a4U C
OIICHUTH 3aa49M ¢ OCHOBHBIE
OCHOBHBIE Her“py6bIMl/I 3aJla4yu. OTAEIbHBIMU
YMeHus HaJIM4Yue HErpyObIMH 3a/1a4u.
o YMEHHSI. OLIMOKaMU. BeinonHeHsl Bce | HecylecT-
YMeHU# OIIHOKaAMH. BeimoHeHBI
BeImontHeHEI Bece | 3aaHus, B BEHHBIM
BCJICACTBHUC BrImoiHeHBI BCC 3aJlaHMs,
Nmenu mecto 3a/laHusd, B IMOJIHOM HEao4YeTaMHu,
OTKa3a BCE 3aJ]aHus, B TOJTHOM
rpyObIe TTOJTHOM o0BemMe, HO BBIITOJTHEHBI
oOyuaromero- HO HE B o0beMe 0e3
OILITHOKH. ob6beme, HO HEKOTOPBIE C BCE 3aJ]aHUS B
csl OT OTBETA MOJTHOM HE/I04YETOB
HEKOTOPBIE C HEe/l0ueTaMH. MIOJTHOM
oObeme.
HEIOYETaMH. o0BeMe.
OrcyrcTBHE IIpu pemernn [IponemoHcT
yr pap HNmeercs IIponemoncT- [IpoaemoncTpu poA p IpoaemoHCTp
BJIaJICHUA CTaHJIaPTHBIX HPOBAHBI
MUHUMAJIbHBbI PUPOBAHBI POBaHBI UpOBaH
MaTepHalIOM. 3a1a4 He N HaBBIKH MTPH .
i Habop 0a30BbIE 0a30BbIE TBOPYECKHUIA
HeBo3MoxHOC | mpogemMoHCTp pereHnn
HABBIKOB IS HaBBIKU TIPU HaBBIKHU TIPH MOIXOJT K
Hasbiku Tb OLICHUTh HPOBaHbI HeCTaHIapTH
peleHus peieHun peLeHun PpeILIeHHIO
HaJIu4nue 0a30BLIE BIX 3a1a4 0€e3
CTaHJAPTHHIX | CTaHJAPTHBIX CTaHIAPTHBIX HECTaHJAPTH
HaBBIKOB HaBBIKH. omn0oK u
3aja4 ¢ 3aja4 ¢ 3amay 6e3 BIX 3a1a4.
BCIIEZICTBUE HEI0YETOB.
HEKOTOPBIMH HEKOTOPBIMH omuboK U
OTKaza Nmenu mecto




oOyyaromieroc | rpyobie
s OT OTBETA OIIHOKH.

HEI0YCTaMH. HeI0ueTaMu HEJ0YETOB.

IIIkaja OueHKH NPHU NPOMEKYTOYHOM aTTeCTAlluH

Onenka

YpoBeHb NOATOTOBKHU

3a4TCHO

IIpeBocxonHo

Bce xomneTeHIMM (4acTH KOMIIETEHIIMI ), Ha ()OPMHUPOBAHHE KOTOPHIX
HarpasjeHa JUCHUILINHA, CPOPMUPOBAHBI HAa YPOBHE HE HUXKE
«IIPEBOCXOIHO»

Ot1in4gHO

Bce kommereHnmu (4acTu KoMIeTeHHWil), Ha (OpMHpPOBaHHE KOTOPBIX
HalpaBjeHa AUCIMIUINHA, COPMUPOBAHBI HA YPOBHE HE HIDKE «OTIHIHOY,
IpH 3TOM XOTA OBl OJHA KOMIETCHIHS c(opMHpOBaHa Ha YpPOBHE
COTITMIHOY

Ouenp xopo1o

Bce xomnereHumu (4acTH KOMIICTEHIMI), Ha ()OPMHPOBAHHE KOTOPBIX
HanpasJeHa AWCIMIUINHA, C(HOPMHUPOBAHBI HA YPOBHE HE HIXKE «OYEHb
XOPOIIOY», IPH 3TOM XOTs ObI OZIHa KOMIETCHIUS c(hOPMHUPOBaHA Ha YPOBHE
«OUYCHb XOPOLIO»

Xopouio

Bcee kommereHIH (YacTH KOMIIETCHIMI), Ha (OPMUpPOBAHHE KOTOPHIX
HaTfpaBjieHa JUCIMIUIMNHA, COPMUPOBAHBI HA YPOBHE HE HUKE «XOPOIIIOY,
OpU 3TOM XOTsA OBl OJHA KOMOETCHIWs CGOPMHpPOBaHA Ha YPOBHE
«XOPOIIIOY

VY 10BIIETBOPUTEIBHO

Bce kommereHium (4acTu KOMIeTeHUHil), Ha (OPMHUPOBAHHUE KOTOPBIX
HampapjeHa JAWUCUMIUIMHA, C(GOPMUPOBaHBl Ha YPOBHE HE HHUXE
«yIIOBJICTBOPHUTENILHO», IpPU O3TOM XOTS OBl OJHA KOMIIETEHIIUS
c(opMHpPOBaHA HA YPOBHE «YAOBICTBOPUTEIHHOY

HEC 3a4TCHO

HeynosnerBopurensHoO

Xorss OBl omHa  KOMIeTeHIMs  c)OopMHpOBaHA  HAa  YPOBHE
«HEYZOBIICTBOPUTEIBHO», HU OJHA M3 KOMIIETEHIMH He copMupoBaHa Ha
YPOBHE «IIIIOXO0»

ITmoxo

Xots OBl OZTHA KOMIIETEHIUSI C(HOPMUPOBAHA Ha YPOBHE «IIJIOX0)

5.2.

TunoBbie KOHTPOJBbHBLIC 3aJaHUA WJIN UHBIC MaTEpHUaJbl, HeOﬁXOZ]I/IMbIe OJIsd ONEHKH

pe3yabTaToOB 00yUeHust

5.2.1 KoHTpOJIbHBbIE BOMPOCHI

80NPOCHL Koo
opmupyemot)
Komnemenyuu

1. Ocnosubie noHsATHS 0 Y. OObikHOBeHHBIE [IY U /1Y B uacTHBIX mpou3BogHbIX. | YK-1
[opsnok Y. /1Y, pa3penmieHHble U HEPA3PEIICHHBIE OTHOCUTEIBHO IPOU3BOIHOM.

Cucremnr 1Y.

2. MaremaTndecKkre MOJICITH TUHAMHUYECKHX CUCTEM B popMe OOBIKHOBEHHBIX Y.

3. AY 1 nopsnka, pa3pemieHHbIE OTHOCHUTENBHO Mpou3BoaHON. Pemenue. OOmiee
perenue, yactHoe permenue. O0muit nuaTerpan. 3amgada Komm. CyiecTBoBanne u
€MHCTBEHHOCTH pelieHus 3aaaun Komu.

4. Teomerpuueckass mHTepnperanus Y 1 mopsiaka, pa3penieHHOTO OTHOCHUTEITBHO
npousBogHoi. Ilone Hampasimenuii. MHrerpanbHas Kpusas. l'eomerpudecKkuit
cmblici 3anaun Komm. OOBIKHOBEHHBIE U OCOOBIE TOUKHU.

5. KauectBenHoe wuccnemnoBanue J[Y 1 mopsaka, pa3pelieHHOTO OTHOCHUTEIBHO
npous3BogHOM. W3okmuHbl.  JIMHMS ~ 3KCTpeMyMOB W JMHHS  1eperudoB
UHTETPAIbHBIX KPUBBIX.

6. OcoOwie pemenus JIY 1 mopsiaka, pa3penieHHOTO OTHOCHTEIBHO IMPOW3BOIHOM.

CriocoObI UX OTBICKAHMSI.
7. JY 1 nopsiaka ¢ pa3aensiomyuMucs IIEPEMEHHBIMU U TTPUBOANMBIC K HIM.
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21.
22,

23.
24,

25.

26.

27,

28.
29.

30.
31.

32.

33.

34,

35.
36.

37.

38.

Onuopoansie 1Y 1 mopsiaka.

AV 1 nopsiaka, npuBOAUMBIE K OJHOPOIHBIM.

Jlunetinpie 1Y 1 mnopsaka. CtpykTypa oOmiero pemieHus. MeToa Bapuanuu
IIPOU3BOJILHOU IIOCTOSTHHOM.

Y 1 nopsaka, npuBoaumeie K JuHeHbIM. JIY bepHymim u Pukkaru.

JY 1 nopsiaka B moyHbIX 1udepeHpanax.

WNurterpupyronuit MEOXKUTETL 1Y 1 mopsaka. CriocoOsl ero HaxoxaeHus. CB3b C
0COOBIMHU PELIEHUSIMHU.

Teopema 0 4nciie HUHTErPUPYIOIIUX MHOXKUTENEH 11 (epeHInalIbHOTO ypaBHEHHUS.
WNHuTerpupyrommit MHOXKUTEND U1 1Y ¢ pa3aensomuMucs NepeMeHHbIMU.
NuTterpupyromuii MHOKUTEH JU1sl oqHOpoaHoro Y.

WHTerpupyromui MHOXKUTEINb U1 JIMHEWUHOTO /Y.

Teopema Komwu-Ilukapa mis Y 1 nopsaka, pa3pemieHHOrO OTHOCHUTEIBHO
IIPOU3BOJHOM.

Merton nocnenoBarenbHbIX pubnmxennit [ukapa pemenus 3agaun Komm s Y
1-ro mopsiaxa.

Teopema o mnponomkenun pemienuss 3azaud  Komm. Ilponmoimkaemsle
HEIPOI0JKAEMBIE PEILICHMUS.

TeopeMa 0 HENPEPHIBHOM 3aBUCUMOCTH penieHus 3a1adu Koniy ot nmapamerpos.
Teopema 0 HenpeprpIBHOM 3aBUCUMOCTH pelleHMs 3anadv Komm oT HadaabHBIX
YCIOBUH.

CreneHnb riagkocTy pemenus 3agaun Komm.

Jduddepenuupyemocts pemeHus 3amaun Komu 1o Ha4daabHBIM JaHHBIM U
napaMmerpam.

VYpaBHenus 1 mopsiaka, He pa3pelieHHbIe OTHOCUTEIBLHO MPOU3BOAHON. Pemienue.
OOmee pemenne, yactHoe pemeHue. OOummit uHTerpan. Ilone HampaBiIeHMH.
ITocTanoBka 3amgaun Kommu.

Teopema Komm-IIukapa mis Y | nopsinka, He pa3pelIEeHHOIO OTHOCUTEIBHO
IIPOU3BOJHOM.

Oco06sle pemenus Y 1 mopsiaka, He pa3pelieHHOI0 OTHOCUTEIbHO MTPOU3BOIHOM.
CnocoObl  oTbickaHus. JluckpumuHaHTHas KpuBasg. Orubaromas cemeicTBa
WUHTETPAJIbHBIX KPUBBIX.

Meroasl unTerpupoBanus Y 1 mnopsaka, He pa3pelieHHBIX OTHOCUTEIBHO
MIPOU3BOAHOM.

Y Jlarpanxa.

Y Knepo.

Y Beicux mopsakoB. O6mee pemenue. OO0mmii wHTerpan. 3amada Komm.
Teopema Kommu-ITukapa. Teopema Ileano. [V BeicInX NOpsSIKOB, MHTETPUPYEMBIE
B KBaJparypax.

JIY BbICIIMX NOPSAIKOB, 1OIYCKAIOIINAE NOHWKEHUE TOPSAKA.

Jluneitnble auddepeHnanbHble ypaBHEHUS BbICIIUX MOpsiAKoB. 3azaya Komw.
Teopema Komm-IIukapa. OnHopoaHble U HEOIHOpPOAHBIE ypaBHEeHHMs. CBolcTBa
pELIeHU I JIMHEWHBIX OJTHOPOJHBIX YPaBHEHUM.

JIuneitnsle 1Y n-ro nopsaka. @yHnameHtanpHas cucrema pemeHuin (PCP).
Teopema 006 o011eM peneHnn TUHEHHOTO oJHOpoHOTO 1Y

3aa4a 0 MOCTPOEHUH JIMHEHHOro ogHopoaHoro /1Y no 3agannoi OCP.

Jluneitable ogHOponHble JIY n-ro mopsiika ¢ MOCTOSHHBIMU KO3(QQHUIIMEHTAMHU.
Teopema Kommu-ITukapa. Meton Oiinepa nocrpoenus OCP.

Jlunetinbie HeomHopomueie 1Y n-ro mopsiaka. Teopema o CTpykType oOIIero
pemenus. CoiicTBa pemieHui. [IpuHIMn cynepno3unmm.

Jluneitnpie HeomHopoanweie Y n-ro mnopsiaka. Meton Jlarpanka Bapuanuu
IIPOU3BOJILHBIX MOCTOSIHHBIX U MeTOJ Koy 11 OTBICKaHUsI YACTHOTO PELICHMSL.




39.

Jluneiinpie HeogHOpOAHBIE /Y n-TO MopsaKa ¢ MOCTOSHHBIMUA KOAhUIIMECHTaAMH 1
CIICLIMAJIBHOM TPAaBOM YacThIO B BUJE KBA3WUIIOJMHOMA. METOA HEONpPENeIICHHBIX
kod(purmeHToB. METOT KOMITJIEKCHBIX aMILUTHTYI.

40. Jluneitnsle oxHoponHbie /Y N-ro mopsaka ¢ mepeMeHHBIMH KO3(p(UIIMEHTaMH.
[IpuBenenue k JIY ¢ nocrosaabiME KO3 purmentamu. OgHopoansie 1Y Diinepa.

41. TloHmxkeHnue nopsika JMHEHHOro ogHOpoaHOro Y N-ro mopsiaka ¢ nepeMeHHbIMU
ko3¢ duLeHTaMH PU TOMOIIK U3BECTHOTO YaCTHOTO PEIICHHUS.

42. CriocoObl TOMCKAa YacTHOTO peIIeHHs JMHEHHOTro HeoaHopoanoro /Y n-ro
nopsijika ¢ mepeMeHHbIMH Ko dunmentamu. Heognopoanoe 1Y Diinepa.

1. Cucremsr o0bikHOBeHHBIX JIY. [Topsimok cuctembl. Kanonuveckas u HopmanbHas | [1K-9
cuctembl. Pemenune. OO6mee pemenue. YactHoe pemeHue. 3agavya Komm.
IIpuBenenne JIY N-ro mopsaka, paspelieHHOIO0 OTHOCHUTEIBHO —CTapuiei
MIPOU3BOJHOM, K HOpMasbHOU cucteme Y N-ro nopska.

2. Cucremsl JIY B HOpManbHOU (opme. Teopema Kommu-ITukapa. Teopema Ileano.
Meton cBeaeHus HOpMaiabHOW cucTeMbl N muddepeHIalbHbIX ypaBHEHUN K
Qg depeHIaIbHOMY YPaBHEHUIO N-TO TOPSIKA.

3. Teopus uHTerpasioB HopMmalbHbIX cucteM JIY. HHTterpan. IlepBbiii mHTErpas.
HeobOxomuMoe W J0CTaTOYHOE YCIOBHE IMEepBOro wmHTerpaia. OOmmii WHTErpall.
Pemenwue 3anaun Komm npu Hanuuuum o0IIero HHTErpania.

4. He3aBucumocTb NEpPBbIX UHTErPajoB HopManbHOUM cuctemsl Y. Teopemsl o uuncie
MEPBbIX MHTETrPajoB HOPMAJIbHOM cucTteMbl [IY M 0 uncie He3aBUCHUMBIX MEPBBIX
UHTETpaoB.

5. Ilonmxenue mopsanka cuctembl JIY ¢ TOMOIIBIO HE3aBHCHMBIX IEPBBIX
UHTETpaJoB.

6. Cucremsl 1Y B cummerpuueckoit popme. HTErprpyemMble KOMOUHAIINH.

7. OO6mas Teopust HopmanbHbIX cucteM Y u 1Y n-ro nopsaxa.

8. Jluneitnbie cucremsl 1Y B HOpManbHOH ¢opme. Teopema Komm-ITukapa.
OpHOpoaHBIE W HEOAHOPOJHBIE cucTeMbl. CBOICTBa pelIeHUH OJHOPOJHOMN
CHUCTEMBI.

9. Jluneitapie ogHOpoaHbBIe cucteMbl /1Y B HOopMmanbHOW (Gopme. DyHaaMeHTaNbHAs
cuctema peurenuit (OCP). Teopema 06 06111eM penieHun.

10. 3amava 0 MOCTPOCHUM JIMHEWHON OJMHOPOIAHON crcTeMbl 1Y, uMeronen 3a1anHyro
OCP.

11. Jlunetinbie ogHOpOAHBIE cucTeMbl J[Y ¢ TOCTOSHHBIMH KOd(DPUIIMEHTAMHU.
Teopema Komm-IIukapa. Meton Oiinepa noctpoenus OCP.

12. HeomHopoaHbie cucTeMbl JTHHEHHBIX JIY. Teopema o cTpykType o0IIero pemeHusl.
CsaoiicTBa pemienuil. [IpuHmn cynepnosunuy.

13. Heomnoponmusie cuctembl JsmHedHBIX J[Y. Merox Jlarpamka Bapuanuu
IIPOU3BOJIbHBIX TIOCTOSIHHBIX JUIsI OTBICKAHMSI YACTHOT'O PELLEHUS.

14. Jluneiinbie HEOTHOPOHBIE cUCTEMBI [|Y ¢ MOCTOSHHBIMU KOd(DPHUITEHTAMHU.

15. YcToiunBOCTh pelieHud JUHAMUYecKuX cucteM. Teopema JlsmyHoBa 00
YCTOWMYMUBOCTH 110 TIepBOMY TipuOmmkenuro. Kpurepnii Payca — I'ypBuna.

16. MccnenoBanue yCTOWYMBOCTH pEIICHUH TUHAMHYECKUX CHCTEM C IOMOIIBIO
¢byskun JlsmyHosa.

17. Jlunamuyeckass WHTEpHpeTalnss HOPMAJbHOH CHCTeMbl OOBIKHOBEHHBIX JIV.
®da3zoBoe mnpocTpaHcTBO. Da3oBasg TpaeKTOpus. ABTOHOMHBIE M HEABTOHOMHBIE
JUHAMHYECKHE CUCTEMBI.

18. CocrosiHust paBHOBECHS aBTOHOMHOM TMHAMHYECKOW CHCTEMBI, UX THII U XapaKTep

ycTtoiunBocTH. Da3oBbIN MOPTPET.




5.2.2. TunoBble 3a1aHus 1JIsl OLeHKH c(hopMUpPOBaHHOCTH KoMmneTennuu ITK-9
3aganue 1.

Haiitu ob1iee pemnienne ypaBHeHUs U penieHue 3aaaun Ko

2xﬂdx+ ydy =0, y(2)=0_

[TocTpouTh MHTErpasIbHBIE KPUBBIE YPABHEHUSI METOJOM HU30KIIHH.

3aganue 2.

Haiitu obmiee pemienue ypaBHEHUs, PUBEIS €ro K TnHeiiHOMY nuddepeHnaibHOMy YPaBHEHUIO
xy?y'—x*—y* =0,

3amanmue 3.

Haiitu obmiee peuienue ypaBHeHUs, IPUBEAS €T0 K YPaBHEHUIO B MOMHBIX U depeHimanax

(xy? +y)dx—xdy =0

3ananme 4.

Haiitu oOmiee perienne ypaBHEHUS
Xy'=y+y'e+y)
Y BBIJICJIUTh HHTETPAIIbHBIC KPUBBIC, IIPOXOISIINE Yepe3 TOUKH 1,001 ,0) 1 ;0

3ananue 5.

Haiitu kpuBBIe, Y KOTOPBIX OTHOIIEHHE OTPE3Ka, 0TCEKaeMoro kKacareiabHoi Ha ocu OY, K OTpe3Ky,
OTCeKaeMOMY HOPMaiIbio Ha ocu OX, eCTh BEMUHHA MOCTOSHHAS, PaBHAsT < .

5.2.3. TunoBbie TeCTOBbIE BOMPOCHI IJIsl OlleHKHU copMupoBaHHOCTH KoMmneTennuu YK-1
1. Tun - AucTpuOYTUBHBIIA BOIPOC.

Onpenenuts TN AUPPEpeHInaNbHOIO ypaBHEHUS x?yy'+y*x =1
1. OpHopoaHOe ypaBHEHHE
2. YpaBHenue beprysmum
3. VYpaBHeHHe B MONHBIX AuQdepeHnarax
1. VpaBuenue Kiepo

2. Tum - anbTepHATUBHBIN BOMIPOC.

Mosxet 1 quddepeHiaabHoe ypaBHeHue Y = v x* —y + x° yMeTh 0cOObIE perieHus?
1. Jla
2. Her

1. Tun - mpocToii Borpoc.

Jlano muddepenupnansaoe ypapaerue X- — XY'+Y =0 Haiitu y(2), ecin y(1)=0

3. Tun - anbTEpHATUBHBIIA BOOPOC.

SIBnsercs M TaHHOE ypaBHEHUE (x* +xy*)dx+ (x*y + y*)dy = OypaBHeHHEM B TOMHBIX
nuddepennmanax?

1. Jla
10



2. Her

4, Tun - anpbTepHATUBHBINA BOIIPOC.

Haiitu BTOpoe nocnenoBarensuoe npudimkenue [Tukapa Yo (x) peuenus 3anaun Komm.
y'=x+y;y(0)=1

1. yz(x):%(x3+6x2+6x+6)

2 Y,(X)= %(—x3 +6%* —6X+6)
1

3. Y.(X)= E(XB +7X)

4 V(%) = %(—xs +7%)

5. Twui - axpTepHAaTUBHBIN BOOPOC.

Haiitu o6wee perienne ypapaenns Y + 2y = Xy’
1. y=cx—2c?

2 y=cx+2c?
2

X
=cx—2c%y =—
3.y y 8

2

X
=cx—2c% y=—"
4.y y 3

5.2.4. TunoBple 3aJaHNA A5 OLleHKU c(PpopMUPOBAHHOCTH KoMneTeHuun YK-1
HaiiTu o6iee pemienue ypaBHeHus U pemieHue 3agaun Komm

y' =9x%y = (x* +x*)y*"* y(0)=0

2. Ilpm KakMxX 3HAYEHUAX MapaMeTpa a AaCUMNOTOTHYECKH YCTOMYMBO HYJIEBOE
pELIEHUE CUCTEMBI

{)&z 2e —\/4+ay

we=In(L+9x + ay)

6. YueOHO-MeTOANYECKOE U HH(POPMANIMOHHOE 00ecTiedeHne THCIIHTTHHBI

a) OCHOBHas JuTEparypa:

1. Crenanos B.B.- Kypc nuddepenumansubix ypaBuenuid. M.: ®@usmarrus, 1959; M.: KomKuura»
/URSS, 2006. (26 3k3.)

2. Onecronsir JI.O.- Iuddepennmanbasie ypaBHEHUS U BapualimoHHoe ucuucienue. M.: Hayka,
1969; M.: UznarensctBo JIKN»/URSS, 2008. (104 5K3.)

3. @ununmnoB A.®D.- CoopHuUK 3a1a4u o AuddepeHnnanbHbM ypaBHeHusaM. M.: Hayka, 1979; M.:
Kumxnsiii nom «JIn6poxom»/URSS, 2009. (380 3k3.)

0) IOTNOJHUTENbHAS JINTepaTypa:
1. AanponoB A.A., Butt A.A., Xaiikun C.D.- Teopus xonebanmii. M.: Hayka, 1981. (62 5k3.)
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2. bubuxos KO.H. Kypc oObIkHOBEHHBIX qU(PepeHIINaIbHbIX ypaBHEHUH. M31aTenbCTBO
«JIaub»,ISNB 978-5-8114-1176. 2011, 304 cTp. — yueOHOE 1mocobue. DiIeKTpOoHHAs OUOIHOTeUHas
cucrema «M3narensctBo Jlanby», 2017, URL: https://e.lanbook.com, paznen «uddeperunansabie
YpaBHEHHSI»

B) nmporpammHoe obecrieyenrie u HTepHeT-pecypcehbl
1. Kucenera H.B. Jluddepennmansubie ypaBHEeHUS. DJIEKTPOHHBIN pecypc:
http://e-learning.unn.ru/enrol/index.php?id=247
2. I'youna E.B., Kaguna E.1IO., Kucenesa H.B., Ocunos I'.B. [IpakTukyw™m mo
nucuuminae "udpdepennuanpusie ypaBuenusa" (1-s gactp). YueOHO-METOAUYECKOE
nocoOwue. DiekTpoHHsId pecypce: http://www.unn.ru/books/resources.html

7.MarepuaibHO-TeXHUYECKOe o0ecneyeHHne AU CIUIIINHBI

[lomemiennss mpeACTaBIAIOT COOOW ydeOHBIE ayIWTOPHH Uil TPOBEACHHS Yy4YeOHBIX 3aHATHH,
IPEIYyCMOTPEHHBIX  IpOrpaMMoi  (JIEKIMOHHOTO Y CEMUHApCKOro THUIA), OCHALICHHbIE
000pyIOBaHNEM U TEXHUYECKUMU CPEACTBAMHU OOYyUEHUSI.

[Tomerenust Ui caMOCTOATENBHON pabOTHl 00YYArOIINXCS OCHAICHBI KOMITBIOTEPHOM TEXHUKOH C
BO3MOKHOCTBIO TOJKIOUeHUsT K ceTu "MHTepHer" u obecnedeHbl JOCTYNOM B 3JIECKTPOHHYIO
uH(OPMAIIMOHHO-00Pa30BaATEILHYIO CPEY.

[Iporpamma cocraBneHa B cootBercTBuU ¢ TpeboBanussmu OC HHI'Y ¢ yuetom pekomeHnanuii u
OIIOII BO no nanpasnenuto (npoduiro) 09.03.03 lpuknaanas ungopmaruka

ABTOp: K.¢.-M.H., fo1eHT kapeapsl TYuJIC Kucenesa H.B.
Peuienzent ®enocenxo 10.C.
3aeayrommii kadenpoit TYuJIC, n.d.-M.H. Ocurmos I'.B.

HporpaMMa oz[o6peHa Ha 3aceJaHuHd METOAUYECKON KOMHCCHH HHCTUTYTa I/IH(I)OpMaI_[I/IOHHLIX
TCXHOJIOFHf/'I, MAaTEMATUKN U MCXaHUKHN

30.11.2022 rona, npotokomn Ne 3
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