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1. IlepeyeHb IIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHUSI M0 TUCIHUIJIMHE, COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJbTaTaMH
O0CBOEHHsI 00pa30BaTeIbHOM MPOrPaMMbI

KOI[ 1 HAUMCHOBAHHC

Kon n HanmeHoBaHue
HWHJHUKATopa

[Tnanupyemble pe3yiabTaThl O0y4eHUS

KOMITCTCHITH (mecKpunTOpHI)
JIOCTHUKEHUS] KOMITIETEHIIUU
OIIK-8 OIIK-8.1 3Harth:
Cnocoben NPUHAMATS | [[prMeHeHHe MeToop | OCHOBHBIC TIOHATHS M TEOPEMbI O CHCTEMAX muddepernmanbabix ypapaenui (3H-1);
HAYYHO 0GOCHOBaHHBIE | aHATM3a M PELICHUs cucTeM | METOBI PEIICHHS THHEHHBIX CHCTEM muddepentmanbhbix ypapaenuii (3H-2);
pemeHus B obmactu | AaddepeHImanbHbIX OCHOBHBIC MMOHATHUS U TIPaBHJIa OrepaloHHoro ucuucienus (3H-3);
CHCTEMHOTO aHaI3a u | YPaBHEHUH Il PEUICHUA onpeneﬂerine IIOHATHUA YCTOFHHBOCTH peHIeHI/ISIvCI/ICTeMI)I I[I/I(l)(l)uepeHHI/IaJII)HI)IX
ABTOMATHYCCKOLO OpUKJIAAHBIX  33a4ad B | YPAaBHEGHHU M YCIIOBHUS YCTOMYMBOCTH JUIs IMHEHHBIX U HeNMMHEHHBIX cucteM. (3H-4);
npodeccuoHanbHOM BaYKHEHIIINE KIIACCHUYECKHE MOJIETTH TEXHUYECKUX CUCTEM, IPUPOIHBIX U COLUATBHBIX
yOpaBieHUST  Ha  OCHOBE .
g JEATEIILHOCTH. seienuit (3H-5).
3HaHUHI pOUIBHBIX
Ymern:
B MaTeMAaTHKU "
pasneno areMa ’ HaXOJUTh pelIeHus cucteM nuddepeHInanbHbIX YPaBHEHUH METOIOM UCKITIOYCHHUS U
busuxn, HHDOPMATHKH, MaTpuyHbIM MeTotoM (V-1);
METOJOB  CHCTEMHOrO0 U HaXOJUTh PEICHUS JTUHEHHBIX cucTeM nuddepeHInanbHbIX YpaBHEHUN METOAaMH
(GyHKIMOHANBHOTO — aHANK3a, onepanuoHHOro ucuncienus (Y-2);

TEOPUHU YIIPABJIIEHUS U TEOPUHU
3HAHUH

HCCIIEIOBaTh YCTOWYMBOCTD CTAllMOHAPHBIX pELICHUH cucTeM nud@epeHuanbHbIX
ypaBHenuii (V-3);

COCTaBIIATh AU depeHnaIbHble ypaBHEHUS AJIs pellleHus IPUKIAJHBIX 33/ad,

MO (pUIIUPOBATH H3BEeCTHBIC MojeH (Y-4).

Biaagern:

HaBBIKAMHU BBIYUCICHUA HEOOXOAUMBIMU JIJISl pEIIEHUS TUHEWHBIX CUCTEM
maddepentmanbubix ypaBaenuii (H-1);

TEPMHUHOJIOTHEH, TPUMEHIEMOH MpHU PEeLIEHUH U aHalIHu3e cucTeM AuQdepeHInaIbHbIX
ypaBHenuii (H-2);

HaBBIKAMH COCTABJICHUS U perieHus quddepenimanbubix ypapuenuii (H-3)..




2. MeCTo IHCHMILIMHBI B CTPYKTYpe 00pa30BaTe/ibHOM NporpaMmblt

JluctumnimHa OTHOCUTCS K  00s3aTeNbHBIM AWCHMIIMHAM OCHOBHOM dYactu. Kon
JUCIUTIIMHEI 10 yueOHomy miany b1.0.14. Jlucuunimnaa u3ydaercs Ha 3 Kypce .

B MeroanueckoMm IlaHE JMCUMIUIMHA ONHUPAETCS Ha OBJEMEHThl KOMIICTECHIIHIA,
c(hOpMUPOBAaHHBIE MPU U3YUECHUU AUCHUILTHHBI «MaTreMaTHKay.

[Toy4yeHHble B Mpoliecce M3YYEHUsl TUCHUIUTMHBI «MeTopl aHaIn3a U PElICHUs] CUCTEM
mudepeHIMaNbHBIX YpaBHEHU) 3HAHUS, YMEHUS U HABBIKM MOTYT OBITh MCIOJB30BaHbI IIPU
W3yYEHUU JUCHUIUIMHBI «MojaenupoBaHue CHUCTEM» M psfa APYruX, a TaKkKe B Hay4yHO-
UCCJIEIOBATENHCKOM paboTe U MpHU BHIIIOJHEHUH BBHITYCKHON KBaJIM(DUKAIIMOHHOM PabOTHI.

! MecTo ucuuIuHbl 6yI€T yYUTHIBATHCS NPH 3amoaHeHuH Tabmuubl | B Tlpunosxkenun 1 (DoH OLEHOYHBIX
CpeJCcTB)



3. O0beM TUCHUILIHHBI

Bcero,
aKaJIeMUYECKUX
. 4acoB
Bunx yuebnol paboThl aco
Ounas dpopma
oOyueHus
O01mas TPy10eMKOCTb TUCHHILTHHBI 4/144
(3a4eTHBIX SAMHMII/ aKaIEMUIECKIX YacOB)
KonrakTHasi pa6oTa ¢ npenojaBarejieM: 16
3aHSTHS JEKIIMOHHOTO TUIIA
3aHSTHUS CEMUHAPCKOTO TUIIA, B T.4.
CEMHUHApBI, MPAKTUYECKUE 3aHATHUS
nabopaTopHbie pabOThI
kypcoBoe npoektupoBanue (KP wmu KIT)
KCP
Jpyrue BUIbl KOHTAKTHOM paboThI
CamocrosiTesibHas padoTa 119
Kontpoasb 9
®opma Tekyuiero kourpoas (Kp, pedepar, PI'P, acce) 5 Kp,PT'P
®opma npomexytrouHnoii arrecranuu (KP, KII , 3auer, sx3amen) DK3aMeH

4, CogepxaHue TUCHUINIUHBI
4.1. Pa3ae bl AUCHMIIJIMHBI U BUAbI 3aHATUH
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1. | Cucrems! nuddhepeHInanbHbIX YpaBHEHHH,
OIIMCBHIBAIOIINE TEXHUYECKUE CUCTEMBI, 2 2 19 OIIK-8
MIPUPOJIHBIE UITH COIIMATBHBIC SIBJICHHUSI.
2. | Jluneiinsle cuctembl AU depeHInanbHbIX
c Andepen 4 4 60 | OIK-8
YpaBHEHHIA: METOJIbI PEIICHUSI.
3. | AHanM3 yCTOHYMBOCTH PEIICHUH CHCTEM
. 2 2 40 OIIK-8
Qg depeHranbHbIX YpaBHEHUH




4.2 (I)opanOBal-me HHAUKATOPOB AOCTUXKECHUA KOMHeTEHuHﬁ pa3aejiaMu

JUCIUIIIMHbI
Ne Ko nnaukaropos
i JOCTHO>KEHUS HaumeHnoBaHue pazena AUCHUILINHBI
KOMITETEHIINH
1 OITK-8.1 Cucrems! tudpepeHIuanbHbIX YPaBHEHUH, OMUCHIBAIOIINE
TEXHUYECKHUE CUCTEMBI, IPUPOIHBIE WM COLIMAJIbHBIE SIBJICHUSI.
2 OIIK-8.1 Jlunetinbie cuctembl U HepeHInaNbHBIX YPaBHEHU: METOIBI
peLIeHMsL.
3 OIIK-8.1 AHanu3 ycuTop”IqHBOCTH pemenuii cucreM auddepeHuanIbHbIX
yYpaBHEHUM
4.3. 3aHATHUA JIEKIITMOHHOI'O THUIA
Ne O0neM,
HanmenoBanue tembl NHHOBaIMOH
paszaena aKas.
U KpaTKO€ COJIEP)KaHNE 3aHATUS Has Gopma
JVICIIATUTHHEI qachl

1 [TpumMepsl NPUKITAAHBIX 33aa4, npuBoasmuxcs K pemenuto| 0,5  [Pazoop
cucreM auddepeHIHaNbHBIX ypaBHeHHHA. HekoTopble KOHKPETHBIX
KJIACCHUYECKHE MOJIEJIN €CTECTBO3HAHHUS. CUTyalun

2 Cesa3p cucrem  muddepennmanpusix  ypaBaenmit  c¢| 0,5
muddepeHInanbHBIMU YPAaBHEHUAMHU BBICHIMX TOPSIKOB.

Cuctemsl uHEHHBIX U (EepeHINANTBHBIX YPaBHEHUH, UX
MaTPUYHOE MIPEJICTABICHHUE.

2 [TpeoOpaszoBanue Jlammaca u €ro CBOMCTBA. 0,5

2 Pemrenne  cucreM  nuHeHHBIX  auddepennumansaeix| 0,5
YpaBHEHU ONEPAMOHHBIM METOJ/IOM.

2 Martpuudble MeToAbl  pemieHus cucteM nuHeHHBIX| 0,5
b depeHIMaTbHBIX YpaBHEHHI.

3 [TonsaTne TOYKH HEIOBUKHOCTH, npumepsl.| 0,5  |TIpobiaemuast
YcroitunBocts mo  JIAMyHOBY M acMMITOTHYECKas JeKIHS
YCTOMYHMBOCTb. Y CTOWYMBOCTh CTAllMOHAPHOTO PEIICHMS
JIMHEWHBIX CUCTEM.

3 Henuneiinpie cucrembl muddepeHnnanbubix ypasuenuid.| 0,5
JIuneapuzauus HEJIMHEHHBIX CHCTEM. Amnanus
YCTOMYMBOCTU IO JIMHEHHOMY mHpuOnmxkeHuto. Meroa
JIsanyHoBa.

3 OCHOBHBIC MOIXOBI K YHCICHHOMY aHanu3y mosemenus| 0,5
CJIO’KHBIX CHCTEM. [Tpo6nemsl YHUCIIEHHOTO
MOJIETTUPOBAHUSI.

Hroro 8
4.4 3aHATHUA CEMMHApPCKOro THIA
4.4.1. CemuHapbl, NPaKTHYECKUE 3AHATUSA
Ne O0newM,
HanmeHnoBanue Temsl HNuHOBanoH
pasznena aKas.
U KpaTKOe Co/IepKaHHUEe 3aHATUS Has popma
JVCLIUTUTMHBI Yackl

1 3anaun Ha cocTaBiieHHe U PepeHnaNIbHbIX ypaBHEHUI 2 ['pynnoBas

u cucteM nuddepeHNaTbHbBIX YPaBHEHUH. JUCKYCCHS




Ne O0neM,
HanmeHnoBanue Temsl HNuHOBanoH
pasznena aKas.
U KpPaTKOE COZIepKaHUEe 3aHATHS Has Gopma
JUCLIUTUTHHBI Yackl
2 Pemrenne cucrem  gmHehHbIx  auddepennmanpubix| 0,1 -
ypaBHEHHUI METOJOM MCKIIOYEHUSI.
2 ITpeobpazoBanue Jlammaca u ero oOparieHue. 0,2 -
2 OnepanoHHBbIH METOJ peLeHus cucrem| 0,2 |Pa36op
Qg QepeHInanbHbIX YPaBHEHUH. KOHKPETHBIX
CUTYyalUi
2 Haxoxnenne CcoOCTBEHHBIX 4YHCEI H COOCTBEHHBIX 0,5
cronbuoB  marpuubl. IlpuBegeHune  MaTpuubpl K
JMAarOHAIBHOMY BHILY.
2 Pemenne cucrem  mHEHHBIX  audQepeHIMATBHBIX 1 -
ypaBHEHHMI MaTPUYHBIM METOIOM.
2 Kiaccudukanyst Touek HenoaswxHocTd B asymepHoMm| 0,3 -
clly4ae.
3 Henuneiinpie cucremsr quddepenimansapix ypasaennii.| 0,2 -
HaxoxieH1e To4eK HeOIBUKHOCTH.
3 Jluneapuzanusi HenWHEHHBIX cucteM B okpecrnoctu| 0,5
3aJJaHHON TOYKU. AHAJIN3 YCTOWYMBOCTH CTALlMOHAPHBIX
COCTOSIHHI 110 JINHEHHOMY NPUOJIHKEHUIO.
3 Ouenka  ycroitumBoctd  cranmoHapHoro  pemenusi| 0,5  |MosroBoi
HEJIMHEWHON cucTeMbl ¢ oMoulbio (yHKIMM JIsmyHoBa. LHITYPM
3 Komnbrorepubie  Meroipl  peureHus u  aHaimmza| 0,5
HEJIIMHEHHBIX crcTeM U (epeHInAIbHBIX YpaBHEHUI.
Hroro 8
4.4.2. JlaGopaTopHble 3aHATUS
Ne
HaumenoBaHue TeMsl Obmewm,
paszaena [Ipumeuanue
Y KpPaTKOE CO/IepKaHMe 3aHATHS aKaJI. 9acel
JUCLIUTUTMHBI
HE MPEyCMOTPEHBI
4.5. CamocToaTe/IbHAsI pa60oTa 00y4aOUUXCS
Ne
paszena Ilepeuens BOIIPOCOB AJIs Obnewm, ®dopMma
CaMOCTOSITEITFHOTO U3yUYECHHS aKaJI. 9acel KOHTPOJIS
JTVICTIATUTHHEI
1 CocraBinenue  mojeneil  (U3MKO-XUMHUYECKHUX, 19 PI'P, Bonpocs! k
OMOJIOTHYECKHX,, SKOJIOTHIECKUX MTPOIECCOB. JK3aMeHy
2 MartpuuHble M ONEpalMOHHBIE METO/Abl PEIICHUS 60 Kp 1, 2,
JIMHEWHBIX CUCTEM b depeHInaTbHbIX BOITPOCHI K
ypaBHeHMH. HaxoxaeHue SKCIIOHEHThl MaTpHIIbI. JK3aMEeHy
3 Knaccudukammst  ocobprx  Todyek. UunciaeHHBIC 40 Kp 3,4,5
METOABl aHanmu3a cucteM aAuddepeHnnanbHbIX
YPaBHEHUM.
Hroro 36




5. [lepeyeHb yueOHO-METOAMYECKOT0 O0ecTIeYeHHs IJIsl CAMOCTOSTeILHOM
padoThHI 00Yy4aOUIUXCH MO TUCIUIINHE

Metoanyeckue yKazaHus JJsi 00y4Jaromuxcst 0 OPTaHU3aIH CaMOCTOSITEIbHON pabOThI
[0 JUCIMIUIMHE, BKIIOYAs TIEpEYeHb TEM CaMOCTOSATENbHOW paboThl, (HOPMBI TEKYIIEro
KOHTPOJISl 0 JUCHUIUTMHE M TPeOOBaHMS K WX BBIIOJHCHUIO pa3MEIICHbl B JIIEKTPOHHON
WH(OPMaIIMOHHO-00pa30BaTEIHLHOM cpene CIIoI' TU(TY) Ha caiite Menus:
http://media.technolog.edu.ru

6. (I)OHI[ OLCHOYHbBIX CPEACTB AJIdA MPOBCACHUA HpOMe)l(yTOqHOﬁ arTrecranmmu

CBOEBpEMEHHOE BBINOJIHEHHE OOYYAIOUIMMCS MEPOIPHUATUN TEKYLIEr0 KOHTPOJIS
HO3BOJISIET MPEBBICUTH (JOCTUTHYTh) MOPOTOBBIA YPOBEHb («yIOBJIETBOPUTEIBHO») OCBOCHUS
IIPEAYCMOTPEHHBIX MJIEMEHTOB KOMIIETCHIUH.

Pe3ynbrarhl OUCHUIUIMHBI CYUTAIOTCS JOCTUTHYTBIMH, €CIM JUISL BCEX DJIEMEHTOB
KOMIIETEHIIMH MPEBBIIIEH (JOCTUTHYT) IOPOTOBBIH YPOBEHb OCBOCHHSI KOMIIETEHIIMY HA IaHHOM
JTarne.

[TpomerxyTouHasi aTTecTanus Mo JTUCHMIUIMHE MpoBoauTca B (opme sk3amena. K craue
9K3aMeHa JIOIYCKaTCsl CTYJICHTBI, BBINOJIHUBILINE BCE (POPMBI TEKYILETO KOHTPOJISL.

DK3aMeH MpeaycMaTpUBalOT BBIOOPOYHYIO IPOBEPKY OCBOEHHUS IPEAYCMOTPEHHBIX
JJIEMEHTOB ~KOMIICTCHIIMH ¥ KOMIUIGKTYIOTCS BONpOcamu (3aJaHUsIMH) [BYX BHJIOB:
TEOPETHYCSCKHI BOMNPOC (I MPOBEPKM 3HAHMK) M TPAKTHYECKOE 3ajJaHue (Ui MPOBEPKU
YMCHUI1 U HaBBIKOB).

IIpn cmaye 5K3aMeHa, CTYIEHT IOJIY4YacT ABAa BOIPOCA M3 IEPEYHS BOIPOCOB M OJHO
IIPAKTUYECKOE 3aJjaHKE, BPEMS MIOATOTOBKHU CTYACHTA K YCTHOMY OTBETY — II0 45 MHUH.

@DOHJ OLIEHOYHBIX CPEJCTB IO JUCHMILIMHE npescTasiieH B [Ipunoxxenun Ne 1.

7. IlepevyeHb OCHOBHO M JONOJHUTEILHOMH Y4eOHOI JTUTEPATYPBHI,
HEe00X0AMMOI1 115l OCBOCHUSI TUCHMUILTHHBI

a) meyaTHbIe U3TAHMS.

1. HNemumosuy, b.II. UYuciennele Meronbl aHanu3a. [lpuOmmkeHue  QyHKIHIA,
muddepeHMaIbHble U UHTErpajibHble ypaBHEeHUs: YyeOHoe mocobue / b. Il. lemunosuy,
U. A. Mapon, D. 3. HlyBanosa — CIIG.: Jlans, 2008. - 400 c.

2. HemunoBuy, b. II. [IuddepenumansHble  ypaBHeHUs: ydeOHoe mocobue /
b. I1. IlemunoBuy, B. T1. Monenog. — CII6.; M.; KpacHonap: Jlans, 2008. — 276 c.

3. Kypc maremaTuku JUisi TEXHHUYECKUX BBICIIMX Y4eOHBIX 3aBeleHHi: ydeOHoe mocolue
JUISl BY30B 110 MHXKEHEPHO-TeXHUUYeCKHM crnernuaibHocTsm / H. A. bepkos [u ap.]. - CII6.; M.;
Kpacnonap: Jlanb. - Y. 3: [luddepeHumanbHble ypaBHEHUS. YpaBHEHHMS MaTeMaTHYecKOH
¢usuku. Teopust ontumuzanmu / [Tox pen.: B. b. Munocniesa, E. A. Ilymkaps. - 2-e u3f., ucrp. -
2013. - 528 c.

0) 2JIeKTPOHHbIE yuyeOHbIe H3TaAHUS:

1. ®arraxoBa, M. B. Jluneitnsie nuddepenianbible ypaBHeHUs n-ro nopsaka. Pemenne
3aga4: Meroanueckue ykazanus / M. B. ®darraxosa, M. b. Kynunnenko,
H. M. Knumogwurikas. - CII6I TU(TY). Kad. Beicin. matematuku. - CI16.: 2009. — 65 c.
https//technolog.bibbiotech.ru

2. HMansanuna, O. B. O6b1kHOBeHHBIE AU (PepeHInanbHble ypaBHeHUs : yueOHoe mocooue /
O. B. amsmuna, B. C. Kanuronos ; CI16., CIIOI' TU(TY). Kad. marematuxu. -, 2013. —
38 chttps//technolog.bibbiotech.ru

8. [lepeueHb pecypcoB HH(POPMAIUOHHO-TEJIEKOMMYHUKALIMOHHO CeTH
«HTEpHET», HEOOXOAMMBIX /1151 OCBOCHMS M CIIUTIIUHbI

yueOHbIi iaH, PI1J] u yueOHO-MeTonnveckue Matepuaisl: http://media.technolog.edu.ru



http://media.technolog.edu.ru/
http://media.technolog.edu.ru/

3JIEKTPOHHO-OMOIMOTEYHBIC CUCTEMBI:
«DNeKTPOHHBIN YnTanbHbIN 3a11 — bubnmmoTex» https://technolog.bibliotech.ru/;
«JIanb» https://e.lanbook.com/books/.

9. MeTozmqecxne YKRazanus AJist oﬁyqamumxm 10 0OCBOCHMHIO JUCHUITIJINMHDBI

Bce Buapl 3aHATMH 1O JgucuMIiuiMHE «MeToIbl aHanM3a M PEIIEHUs CUCTEM
Qg epeHIMaIbHbIX YPAaBHEHHI» MPOBOJSATCS B COOTBETCTBHM C TPEOOBAHUSMH CIIEAYIOIIUX
CTII:

CTII CII6I'TU 040-02. KC VYK/IB. Buasl yuebnbix 3anstuil. Jlekuwms. OOmue
TpeOOBaHUS;

CTO CIIoI'THU 018-2014. KC VYK/IB. Bunbel yuebubix 3ansatuil. CemuHapsl u
npakTudyeckue 3aHaTus. O0ue TpedoBaHU K OpraHu3aliy U IPOBEICHHUIO.

CTII CIIGI'TH 048-2009. KC YKBJA. Bunbel yueOHbIX 3aHsATui. CamocTosITeNbHas
iaHupyemasi pabora cryaeHToB. O0mue TpeboBaHMs K OpraHU3aliuy U IPOBEICHUIO.

CTTII CII6I'TH 016-2015. KC YKB/I. ITopsiiok nmpoBeAeHUS 3a4€TOB U IK3aMEHOB.

HJIaHI/IpOBaHI/Ie BpPEMCHU, HGO6XOI[I/IMOFO Ha HU3Yy4YCHHC IIaHHOﬁ JAUCHOUIIMHBI, JIy4IIe
BCEr0 OCYILECTBIISITH Ha BECH CEMECTP, IIPELycMaTpuBas IPU 3TOM PEryJIspHOE MOBTOPEHUE
IIPOMIEHHOI'0 MaTepuaa.

OCHOBHBIMH YCIIOBUSIMH NPABUIIBHOM OpraHM3aluu y4eOHOro Iporuecca Ui CTYACHTOB
SABJISICTCA:

IUTAHOBOCTh B OpraHU3aluyu Y4eOHOH paboThl;

CEPbE3HOE OTHOIICHUE K U3YUYCHUIO MaTEPHAIa;

IIOCTOSIHHBIM CAMOKOHTPOJIb.

Ha 3ansarus CTYACHT HOOJDKCH NPHUXOAWUTH, UMCH Oaraxx 3HaHUM U BOIIPOCOB IIO YIKC
W3Y4EHHOMY MaTepuaiy.

10. ITepeyens MHGPOPMANMOHHBIX TEXHOJIOT U, HCIIOJIb3yeMbIX IIPH
OCYHIeCTBJIEHUH 00Pa30BaTEeILHOIO0 MPOoIecca M0 JUCHUILINHE

10.1. UHpopMaLUOHHBIE TEXHOJIOTUH

B yuebHOM mpomecce MO MAAHHOW JUCHMILIMHE IPEAYCMOTPEHO HCHOJIb30BaHUE
UH(POPMALIMOHHBIX TEXHOJIOTH:

YTEHUE JIEKIIUN C UCIIOJIb30BAaHUEM CIalA-IIPEe3eHTalUM;

B3auMoJieiicTBHe ¢ oOydaronumucs nocpeactsom J0OUC.

10.2. [IiporpaMMHOe o6ecnieyeHUe

[Mpu BeimonHeHnn PT'P cTyneHThI HCMOIB3YIOT MakeT MpUKIaIHbIX mporpamm Mathcad.

10.3. ba3sbl JaHHBIX 1 HHPOPMaILMOHHbIE CIIPABOYHbIE CUCTEMbI

wolframalpha.com/examples/mathematics

11. MaTepuanbHoO-TeXHH4YecKasi 0a3a, He0OXoAMMAas IJIsl OCYIIeCTBJICHUS
00pa30BaTeJIbHOIO0 MpoLecca 1Mo AUCHUIIUHE

Jlnst BefeHHsl TEKIIMOHHBIX M MPAKTHYECKHUX 3aHITHI UCTIONB3YIOTCS ayAUTOpHH Kadeapsl
MaTEeMaTHKH.

[Ipu M3y4eHUN COOTBETCTBYIOIIMUX Pa3/eioB Kypca UCIOJIb3YETCs KOMIBIOTEPHBIN Kiacc,
000pyI0oBaHHBIN 16 MepcoHaTbHBIMUA KOMIIBIOTEPAMH, 00BEIMHCHHBIMU B CETh.


https://technolog.bibliotech.ru/;
https://e.lanbook.com/books/

12. Oco0eHHOCTH OCBOECHMS TUCIUILIMHLI HHBAJIWIAMHA U JJUIAMH C
OrpaHN4YeHHBIMHU BO3MOKHOCTSAMMU 3/I0POBbSA
HJ’ISI HHBAJIMAOB W JIMI C OI'PaHUYCHHBIMU BO3MOXHOCTAMU yLIe6HBIe mpouecc

OCYILECTBIISICTCS B COOTBETCTBHH ¢ [loyioskeHHMeM 00 opraHM3anuy y4eOHOro Iporecca s
00y4YeHHUs] MHBAJIUAOB W JIMIl C OTPAaHUYEHHBIMH BO3MOKHOCTSAMH 310poBbsi CIIOI TU(TY),

yTBEPXACHHBIM pekTopoM 28.08.2014 r.
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ITpunoxenue No 1
K paboueii mporpaMme JTUCIUILTAHBI

(I)OHI[ OLCHOYHbLIX CPEACTB

JJIS1 IPOBe/IeHN s POMEKYTOUHOM aTTeCTALMH 10
aucuunanae «Meroabl aHaM3a U pelieHus cucteM Tu(depeHInATbLHBIX YPABHEHUH»

1. IlepeyeHb KOMNETEHI MM U 3TANOB UX GOPMUPOBAHUS.

KoMmnerenuun
dran
Nupexc DopMyJIHPOBKA> s
¢dopmupoBanus
OIIK-8 | CnocoGeH NpuHUMATH HAYYHO 000CHOBAHHBbIE PELLICHUS B MIPOMEKYTOYHBIH

00J1aCTH CHCTEMHOI'0 AHAJIU32 1 ABTOMATHY€CKOI0
yIpaBJ/ieHUsI HA OCHOBE 3HAHWH NPOPUIbHBIX Pa3/ieioB
MaTeMATHKHU, QU3UKH, UHPOPMATUKH, METOI0B CHCTEMHOTO H
(YHKIIMOHATLHOTO aHAJIN3a, TEOPUHU YIIPABICHUS U TEOPUU
3HaHUHI

2 KUpHBLIM WPH(TOM BHIJENEHA Ta 4acTh KOMIIETEHLHH, KOTOpas (OPMHUPYETCs B XOAE M3YydEeHHS NAHHOM

JMCIUTUTHHBI (€CITH KOMITCTEHITHSI OCBANBAETCS MMOJTHOCTHIO, TO (PParMeHTHI)
3 s1an opMUpOBaHUS KOMIETEHIMH BbIOupaerca 1o m.2 PIIJ] u yueGHOMY miaHy (HayaibHBIH — €CIIM HET
MPEMECTBYIOMNX IUCIHUIUINH, HTOTOBBIH — €CIM HET TMOCIeAYIOMNX TUCHUIUIMH (VI KOMIETEHIUS He
(opmupyercst B xone npaktuky uim ['MA), IpoMeXyTOUYHBIH - Bce IpyTHeE.)

11



2. llokasaTenu n KPpUTEPpHUHU OLL€EHUBAHUA KOMHETeHI.U/Iﬁ Ha pa3/JINYHBIX 3TallaX UX (l)OpMPIpOBaHI/lH, IIKaJia

OLl€eHMBaHM s
Kon u naumenoBanue [Tokazarenu Kpurepuit YpoBHU CHOPMUPOBAHHOCTH
HHAWKATOpa c(hopMHpOBaHHOCTH OILICHUBAHUS (omMcaHue BBIPAXXECHHOCTH JICCKPHUIITOPORB)
TOCTYOKCHUS (meckpumITOpPHI)
KOMIICTCHLIMH <<y,I[OBJ'IeTBOpI/ITCVJ'IBHO» <(XOpOHI?I» ((OTJ'II/I‘IH?»
(roporoBsiif) (cpemmmii) (BBICOKMIT)
OIIK-8.1 3HaAeT OCHOBHBIE OtBerbl  Ha | M3naraer onpenenenus W3naraer onpeneneHus Jaét Tounsie
Tpumenene HIOHSITHSL ¥ TEOPEMBI O | BOIIPOCHI OCHOBHBIX TTOHSTUH 1 OCHOBHBIX TTOHSITUH U OMPE/IENICHNS OCHOBHBIX
METOIOB aHanm3a u | CUCTEMax NeNe 2 u 3 k | popmynupyeT TeopeMsl, bopMynupyeT TeOpeMBl, MIOHATHH 1
petrenus crcrem | Anbdepennuanpupix | YK3aMCEHY. JIOIyCKasl CYIIECTBEHHBIC JIOIyCKasl HE3HAYUTEIIbHBIE (OpPMYITHPOBKH TEOPEM.
mubdepenmmansusx | ypapHenuii (3H-1) HETOYHOCTH, 3aTPYAHSSCH B | HETOYHOCTH. [Ipumensier AKKypaTHO 000CHOBBIBAET
ypaBHeHuii s YCTaHOBJICHUH CBSI3H C TEOPETUYECKUE CBEIEHUS K IIPUMEHEHNE TEOPUHN Ha
perreHus KOHKPETHBIMU [IPUMEPAMH. | KOHKPETHBIM 3aJja4aM KOHKPETHBIX IPUMEpax.
NPUKITAIHBIX 38724 B 3HaeT METOIbI OtBetrsl  Ha | M3naraer teopeTnueckue N3naraer Teopernyeckue [ToxppoOHO m3maraer
npodeccronanbHoii | PELICHHS JIMHEHWHBIX BOITPOCHI OCHOBBI METOJIOB PELIEHUSI | OCHOBBI METOJIOB PEILICHUS TEOPETUUECKUE OCHOBBI
eSTENbHOCTH. CUCTEM NeNe 2.5, 6, | TMHEUHEIX CUCTEM, JIMHEHHBIX CUCTEM U METOJ0B PELICHUS
nudbepeHuanbHpx | / K | gomyckast HeTOYHOCTH. [Ipy | mpuMeHsIeT UX K KOHKPETHBIM | IMHEUHBIX CUCTEM.
ypasrenuii (3H-2) DK3aMEHY. IIPUMEHEHNUN METO/0B K 3a/auam, JoIyckast ommoku B | [IpuMeHsist METOIbI K
BrlnonHeHNE | KOHKPETHBIM 3a7a4aM BBIYMCIICHUSIX U HETOYHOCTH | KOHKPETHBIM 3a/1auaM,
Kp1luKp 2. | nonmyckaer oTnenbHbIe B 000CHOBAHUH. 000CHOBAaHHO MOJTYy4aeT
OLIMOKH. BEPHBIE PE3YJIbTaTHI.
3HaeT OCHOBHBIE Kp 2. PazpacHsieT OCHOBHBIE PazpsacHsier oCHOBHBIE Jaér onpenenenus
MOHSATHUS U ITpaBuia OTBeTbl  HA | HOHATHS ONEPALIUOHHOTO MOHATHUS ONEPALIMOHHOTO OCHOBHBIX TOHSTHH,
OIIEpaIIMOHHOTO BOIIPOCHI VICUYWCIICHHUS, BBIITACHIBAET VICUYHUCIICHUS, BBIIMCBHIBAECT 000CHOBBIBAET POPMYJIBI
ncuncnenus (3H-3) NeNe 4, 5 «x | BaxkHelme GopMyIbl. BakHeH1IMe (GopMyIIbl, u npasuna. JJaér
JK3aMEHY. 3aTpyaHseTCs C JIOTyCKasi OT/IEIbHbIE noapoOHOe 00OCHOBaHME
Brimonnenue | 000CHOBaHUEM MpaBUII, HeroyHocTu. He Bceraa IIPUMEHEHUs METO0B
PT'P. JIOIYCKAET OTAECIbHBIC KOPPEKTHO 00OCHOBBIBAECT OIEPATUOHHOTO

OLIMOKH MPH PELICHUN
3ajad.

MPUMCHCHUC MCTOIOB K
KOHKPCTHBIM 3ajJiadaM.

VICUUCIICHHS K PELIECHUIO
JIMHEUHBIX CUCTEM.




Ko n HaumenoBaHnue
HHIUKATOpa
JIOCTHOKEHHS

KOMIIETEHITNHA

[Tokazatenu Kpurepuit YpoBHU CHOPMUPOBAHHOCTH
c(hopMHUPOBaHHOCTH OIIEHUBAHUS (omMcaHue BBIPaXXECHHOCTH JICCKPHUIITOPORB)
(HeCKpHHT()pBI) «YOOBJICTBOPHUTCIIHLHO «XOPpOIIO» «OTIIMYHO»
(roporoBsiif) (cpemmmii) (BBICOKMIA)
3HaeT onpeaeeHue Kp3 Ortser | OrpanuuunBaercs Haér onpenenenue nousitusa | J{aér tounoe
TTOHSATHS Ha BOIIPOCHI | ONMMMCAHUEM OOIIETO CMBICIIA | YCTOWYMBOCTHU PEILICHMUS, onpeieJICHUE MOHATHS,
YCTOMYUBOCTH U NoNe 9-13 k| HOHATHS YCTOHYUBOCTH. JIOITyCKasi OT/AC/IbHbIE pa3bACHSS pa3inune
YCIIOBHS DK3aMEHY. [aBas onpenenenue, HeToYHOCTU. OOBICHSET MEXIYy aCUMIITOTUYECKON
ycToifunBoCTH BrlimotHeHHE | TOMyCcKaeT OmuOKH. OOIINIA CMBICI TIOHSITHS. YCTOI/:I‘II/IBOCTBIO u
CTALMOHAPHOTO PI'P. W3naraer @OpMXﬂHpOBKH W3naraer (bopM}u/JmpOBKH YCTOMYUBOCTBIO 110
pelIerHs i TeopeM 00 yCTOMYMBOCTH, TeopeM 00 yCTOMYMBOCTH, JIsanynoBy. TouHo
MHEHHIX 1 JIOTTyCKasi CYIIECTBEHHBIC JIOTTyCKasi HETOYHOCTH TIPU bopMyITUPYET TEOPEMBI
. HETOYHOCTH. MPUMEHEHUHU UX K 00 ycToi4nBOCTH
HEJIMHEHHBIX CHCTEM .
KOHKPETHBIM IIPUMEpaM. pelieHui, mpaBuUIbLHO
HH(bq)epeHquaHBHL X IIPOBEPSIET UX YCIOBUSA B
ypasneuit (3H-4) KOHKPETHBIX IPUMEPAX.
3HaeT BaXHEHIINE OtBer Ha | 3HaeT BayKHEUIIMe 3HaeT BBIBOJI U3BECTHBIX 3HaeT BaKHEHIIMe
KJaccuueckue moaenu | Bompoc  Ne 1 | MaremMaruueckue MoJieu cucteM qudGepeHITMATBHBIX | MATEMAaTHYCCKHE MOICITN
TEXHUYECKHX CHCTeM, | K OK3aMEHY. | peallbHbIX IPOLIECCOB. YpaBHEHUM, OMUCHIBAIOLIUX pe aJbHBIX MPOLECCOB,
PUPOIHBIX U 3aTpyaHseTcs B peabHBIE MPOIIECCHI, MOXET JeTaTbHO
COIMATBHBIX SBJICHHI OOBSICHCHUH JIeTallel UX JIOITyCKAeT HETOYHOCTH NPH OOBSICHUTH MX
(3H-5) MOCTPOEHUS. 00BSICHECHUH UX BBIBOJIA. MOCTPOEHHE.
HAaXOJIUT PEIICHUS OtBer Ha | [Ipumensier metox [Ipumensier meron [Ipumensier metoz
JTMHENHBIX CUCTEM BOITPOCHI WCKJIFOUCHHS M1 MATPUYHBIN | HCKIIIOYEHUS U MAaTPUIHBIN HCKJTIOUEHHUS 1
nuddepeHIraTbHbIX NoNe 2, 6, 8 K | METOZ K PELLICHUIO CUCTEM METOJl K CUCTEMAM BTOPOT'O U | MaTPUUYHBIA METOJ K
ypaBHEHHMI MeTogoM | YK3aMEHY, BTOPOTO MOPSIKA, JOIMYCKasl | TPEThEro MOpsAKa, JOMyCKasl | CHCTeMaM BTOPOTo U
e —— BBITIOJIHCHHE | HE3HAYUTEIbHBIC OITHOKH. BBIUHCIUTENbHBIE OMUOKA U | TPETHETO MOpsiIKa,
Kp Ne 1. 3aTpyaHseTCs C OTZEJIbHBIE HETOYHOCTH B 000CHOBAaHHO MOJIyYast

MaTpUYIHBIM METOAOM

(V-1)

MNPUMCHCHUCM MCTOOB K
CHCTEMAaM BBICOKOI'O
MopsJiKa.

000CHOBAHUU PELICHUS U
3aIIMCH OTBETA.

BEPHBIN pe3yibTaT U
KOPPEKTHO 3aIUChIBasI
OTBET.
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Ko n HaumenoBaHnue
HHIUKATOpa
JIOCTHOKEHHS

KOMIIETEHITNHA

[Toxazarenu Kpurepnit YpoBHH cHOPMHUPOBAHHOCTH
c(hopMHUPOBaHHOCTH OIICHUBAHUSA (omMcaHue BBIPaXXECHHOCTH JICCKPHUIITOPORB)
(I[CCKpI/IHTOI)BI) «YOOBJICTBOPHUTCIIHLHO «XOPpOIIO» «OTJIHYHO»
(roporoBsiif) (cpemmmii) (BBICOKMIA)
Haxonut pemenus NoNo 4, 5 k | Haxonut pemenus Haxonut pemenust nuneitnbix | KoppekTHo npumeHseT
JIMHEHUHBIX CUCTEM DK3aMEHY. JIMHEHHBIX CUCTEM CHUCTEM METOAAMHU METO/IbI OIIEPALIUOHHOTO
nuddepeHnnanbHBIX | BBITOJIHEHHE | METOIAMHU ONICPALHOHHOIO | OMEPALMOHHOTO MCYHUCIICHUSI, | HCYUCIICHHS K PCIICHUIO
ypaBHenuii metogamu | P1P HCYUCIICHHUS, IOIIyCKas JIOITyCKast HETOYHOCTHU. JIMHEUHBIX CUCTEM,
OIIEPALIOHHOTO OILINOKH. 3aTpyAHSAETCS B PEIICHUH 10JIy4asi BEpHbIE
ncancrenus (V-2) CJIOKHBIX 3a7a4. pe3ybTaThl.
Uccnenyer OtBer Ha | YMeer onpenensirb YMeer onpenensite YmMeer onpenenstb
YCTOWYUBOCTH BOIIPOCHI YCTOMYHBOCTD PELICHUI YCTOMYHBOCTD PELICHUI YCTOWUYHBOCTb PEIICHUI
CTaIlMOHAPHBIX NoNe 9-13 k| nuddepeHnmanbHbIX nuddepeHIaIbHBIX nuddepeHIaTbHBIX
pelLCHHI CUCTEM JK3aMEHY. YPaBHEHUH, JOITYCKast YPaBHEHUH, JOITYCKast ypaBHEHUN, 000CHOBAHHO
T epeHIHaIbHbIX BreimonHenue | ommuOKH B BHIYMCICHUSX U | HETOYHOCTU B 0OOCHOBAHMM | TIOJTYy4Yasi BEPHBIi
ypasHenwuit (V-3) PI'P. HETOYHOCTH B OOOCHOBAHUU | pe3yJbTara pe3yJibTar.
pe3ynbTaTa.

Cocrasisier OtBer Ha | YMeer 1o ycinoBuio 3a1aun | Onupasich Ha U3BECTHBIE MoxeT cocTaBIATh
nuddepenimansapie | Bonpoc  Ne 1 | coctaBuTh cucremy MOJEIIN, MOXKET COCTaBUTh CHUCTEMBI
ypaBHEHHUS JUIS K DJK3aMmeHy. | nuddepeHImanbHbIX CHUCTEMY nuddepeHIaTbHBIX
peleHHs Beimonnenune | ypaBHeHuid. Onupaercs Ha | quddepeHIaIbHbIX YpaBHEHUH, IPOSABIISIS
IPUKJIAHBIX 33144, PI'P. U3BECTHBIE MOJIEIIH, YPAaBHEHUH, MOJCIUPYIOIINX | CAMOCTOSTENBHOCTD
yMeeT JIOITyCKaeT OUIMOKU U ONMCaHHYI0 cuTyauuto. Ha MbllUIeHHs. ['oToB
MO (HITHPOBATS HETOYHOCTH. OCHOBAHUU PEIICHUS Mo iu(pULIMPOBATh

HN3BCCTHBIC MOJCIIN
(V-4)

CHCTEMBI MOKET AeJIaTh
BBIBOJIBI 00 OCOOEHHOCTAX
npoiiecca, J0mycKas
HEKOTOPHIC HETOYHOCTH.

ypaBHEHMS JUIs
pa3IUYHBIX BApHAHTOB
yCIIOBUS 3ajauul.

14




Ko n HaumenoBaHnue
HHIUKATOpa
JIOCTHOKEHHS

KOMIIETEHITNHA

[Tokazatenu Kpurepuit YpoBHU CHOPMUPOBAHHOCTH
c(hopMHUPOBaHHOCTH OIIEHUBAHUS (omMcaHue BBIPaXXECHHOCTH JICCKPHUIITOPORB)
(HeCKpHHT()pBI) «YOOBJICTBOPHUTCIIHLHO «XOPpOIIO» «OTIIMYHO»
(roporoBsiif) (cpemmmii) (BBICOKMIA)
Brnaneet HaBbIKaMu Breimonaenne | HaxoauT npou3BoaHbIC U Haxoaut npou3BoHbIC U Haxoaut npoun3BoHbIC 1
BBIUNCIICHUN Kp Ne 1, MHTETpaIbl PYHKIUH, MHTETpaIbl PYHKIUH, UHTETpatbl PYHKIHH,
HEOOXOMUMBIMH JIJIS Kp Ne 2, PT'P. | coGcTBeHHBIE UKclia U cOOCTBEHHEIE YHCIIA U COOCTBEHHBIE YHCHA U
PELLICHHS IMHEHHBIX COOCTBEHHBIE CTOJIOLbI COOCTBEHHBIE CTOJIOIIBI COOCTBEHHBIE CTOJIOIIBI
CHCTEM MaTpHIl, H300payKeHUS MaTpHIl, H300paKeHUS MaTpHIl, H300paKEeHUS
T bepenIHaTbHBIX 3aJJaHHBIX PYHKIWHA U 3aJJaHHBIX (QYHKIMHA U 3a/IaHHBIX QYHKIUN U
ypassermit (H-1) OPUTHHAJIBI 110 OPUTHHAJIBI 110 OPUTHHAJIBI 110
nzoopaxenusm. [Jomyckaer | nzobpaxeHusiM. B cioxHbpix | n3obpaxenusm. [lonyqaer
OT/ICJIbHBIC OIINOKH, BBIUHCIICHUSX JOMTYCKAET BEpHbIE pe3yJIbTaThl B
WCIIBITHIBACT 3aTPYJHEHUS B | OIIMOKHU. OTHOCUTEIIBHO CJIOKHBIX
CJIO’KHBIX BBIUYMCIICHUSX. BBIYHCIICHUSIX.
Bnaneer OtBer Ha | la€ét onpeneneHus Haér onpenenenust oCHOBHBIX | [[aér TouHbIE
TEPMUHOJIOTHEN, BOIIPOCHI OCHOBHBIX TTOHSTHH, MOHATUI U OOBSACHSICT UX OTIpeIeJICHUS OCHOBHBIX
IPUMEHSEMOI IIPH NeNe 2, 3, 8, | momyckast HeTrouHoCTH. B COJIePIKATEITBHBIN CMBICI, MTOHSATHH, 00BICHSS HX
10, 14. psze ciaydyacB JIOITYCKaeT HETOYHOCTH B COJIEpKaTENbHBIN CMBICII,

PCIICHUY U aHAJIH3e
CHCTEM

Qg depeHIaIbHbIX
ypaBuenwuii (H-2).

OrpaHNUYrBaCTCA
00BsICHEHHUEM O6H.ICFO
CMBICJIa TCPMHUHOB.

MNPUMEHCHUN TCPMHUHOJIOTNA
K KOHKPCTHBIM CIIYyYasiM.

KOPPEKTHO NPUMEHSIET
TEPMUHOJIOTUIO B
KOHKDPETHBIX IPUMEPaXx.

15




Ko n HaumenoBaHnue
HHIUKATOpa
JIOCTHOKEHHS

KOMIIETEHITNHA

[Tokazatenu Kpurepuit YpoBHU CHOPMUPOBAHHOCTH
c(hopMHUPOBaHHOCTH OIICHUBaHUS (omMcaHue BBIPaXXECHHOCTH JICCKPHUIITOPORB)
(neckpumTOpEI) «YIOBJIETBOPHUTEIHHO» «XOpOTIIO» COTIIMIHOY
(roporoBsiif) (cpemmmii) (BBICOKMIA)
Bianeet HaBbikaMu OtBer Ha | [To TekcTy 3agaun MOXKET ITo TekcTy 3amaun MOXKET [To TekcTy 3a7a4u MOXKET

COCTaBJICHUS U
peneHus
nuddepeHImaIbHBIX
ypasuenwuii (H-3).

Bonpoc  Ne 1
K DK3aMEHY.
Brimoanenune

PI'P.

COCTaBHUTH CUCTEMY
nuddepeHIaTbHBIX
YpaBHEHUH U, PELIUB €€,
cieNaTh BBIBOJBI 00
0COOEHHOCTSIX

MOZACIIMPYEMOTO IIpoLecca.

JomyckaeT omuoKu u
HETOYHOCTHU B
obocHoBanuu. HexoTtopsie
IIaryu JesaeT, noayJast
yKa3aHUs IPETIOIaBaTels.

CaMOCTOSTEIILHO COCTABUTh
CHUCTEMY

b depeHIaTbHBIX
YpaBHEHUH U, PEIINB €€,
cJieJaTh BBIBOJBI 00
0COOEHHOCTAX
MOJCIIUPYEMOTO TIpolecca.
JlomyckaeT BRIYUCIUTEIbHBIC
OIIMOKU ¥ HETOYHOCTH B
paccyXIeHUSX.

CaMOCTOSITEITLHO
COCTaBUThH CUCTEMY

g hepeHIMaTbHBIX
yYpaBHEHUH U, PEIIUB €€,
C/IeNaTh BBIBOJIBI 00
0COOEHHOCTSIX
MOJICTTHPYEMOTO
nporecca. [TlogpobHo
Pa3bACHSET BCE IIATH
pelleHus 3aJauH.

[lIxana ouenuBanusi coorsercryer CTO CIIGI TU(TY):

Mo JUCHUIIJIMHE ITPOMEIKYTOUHAA aTTCCTALlUA IPOBOAUTCA B (I)opMe OK3aMCHa IIKaJia OICHUBAHUA — OaJIbHasl.
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3. TunoBble KOHTPOJIbHbIE 33/ aHUA A/ IPOBEJeHUA MPOMeKyTOYHOU
aTTecTanuu

3.1 Bonipochl K 3K3aMeHy

1. BbeIBoj mpocTeHmMX ypaBHEHWH, MOACTHPYIOIIUX IPHPOTHBIC WIH TEXHUYCCKHE
CUCTEMBI (I10 BBIOODY).

2. Cucremsl mrddepeHnIranbHbIX YpaBHEHUH. Cas13p MEXY CUCTEMaMHU
Qg QepeHInaNbHbIX YPAaBHEHUN U YPABHEHUSMHU BBICIIUX TTOPSIKOB.

3. Cucrembl  JMHEHHBIX  TudPepeHIHATBHBIX  ypaBHeHUH. MarpuuHas  ¢opma
npeacrasieHus. [puaiun cynepnosunun. 3agada Komu. O61iee pereHue.

4, [IpeoOpaszoBanmne Jlammaca. OpurunHanbl U u300pakeHus. (OCHOBHBIE CBOWCTBA
npeoOpasoBanus Jlamnaca (IMHEHHOCTH, MpPaBWIO cABUTa, IUGEepeHIMPOBaHUE U
MHTETPUPOBAaHUE N300paKEHU).

5. IIpeoOpasoBanue Jlannaca. [luddepeHnupoBanne M HMHTEIPUPOBAHUE OPUTHHAJIOB.
Omnepauus cBEPTKU, N300paKeHNE CBEPTKHU.
6. OO6pamenue npeoOpazoBanus Jlamnaca. Pemienne JUHEWHBIX CHUCTEM OMNEPaIllMOHHBIM
METOAO0M.
7. CoOcTBEeHHbIE UncIa U COOCTBEHHbIE BEKTOPHI MaTPULIbl, UX T€OMETPUUECKUI CMBICI JUIS
CHCTeM JIMHEHHBIX AU pepeHInaIbHBIX YpaBHEHUI.
8. MatpuuHbIid METOA PEIICHHUS CUCTEM JIMHEHHBIX Au(epeHInanbHbIX ypaBHEHUH.
9. OmnpeneneHue yCTOMYMBOCTH PELICHUS CUCTEMBbl TU(QepeHIMaIbHbIX YpaBHEHUH IO
JIamyHOBY. ACUMITOTHYECKAS yCTOMYNBOCTD.
10. Y CTOWYUBOCTD CTAllMOHAPHBIX COCTOSIHUNA. AHAJINU3 YCTOMYMBOCTH JTMHEUHBIX CUCTEM.
11.  Henuneiinble cucteMbl. TOUKH HEMOABMXKHOCTH. JIMHeapu3auus HEJIMHEHHBIX CUCTEM B

OKPECTHOCTH TOYKHU HEMOABUKHOCTH.
12. HccnenoBanmne ycTOWYMBOCTH HETMHEWHBIX CUCTEM I10 JIMHEHHOMY MPUOIHKEHUIO.
13. Meroa ¢pyukiuit JIssmyHOBa 7151 UCCIIEIOBAHUS YCTOMYMBOCTH.
14.  TlonsTue Oudypxauu st HETUHEHHBIX CUCTEM.

K sK3amMeHy JOmycKaroTCsl CTYJEHTHI, BBIMOJHUBIINE BCe (POPMBI TEKYILErO KOHTPOJIS.
IIpn cnade sk3ameHa, CTYACHT IOJIy4aeT JBa BONPOCAa W3 IEPEYHs, IPUBEIACHHOIO BBILIE, U
NPaKTUYECKOEe 33/1aHuE aHAJOIMYHOE 3aJaHUsAM KOHTPOJbHBIX paboT u PI'P, mpuBenéHHBIM
HUKe. Bpemst MoAroToBKM CTyJ€HTa K YCTHOMY OTBETY Ha BOIPOCHI - 10 45 MUH.

3.2 llpuMepHbIe TeMbl KOHTPOJILHBIX PadoT

THIOBOI BAPHAHT KOHTPOJLHOMH PadoThl Ne 1
1. TlpuBeaute cucteMy K HOpMaIbHOMY BUAY U 3aIUIINTE B MATpUUYHOH hopMme.

rT=2r+y+x+2y+2t,
=+ 5y + 3y + 4.
2. HaﬁHHTe pCHICHUC 3aia9r Komm MaTpUIHbIM MCTOAOM.

(& = 4a + 3,

x(0) = —1,
L ¥(0) =0.




3. IlpuBemute cucreMy K JUaroHaIbHOMY BHAY U HaiinuTe e€ oblee pemeHue.
T =ux+y+ cost,
Yy =3x — 1y —sint.
4. Pemmre cucreMy METOAOM HMCKIIOYEHHUs, CBEJS €€ K OJHOMY YPaBHEHHIO BTOPOIO
HOpsJKA.

T = 2r +y — cos 3,
y = —x + 4y + sin 3t.

TunoBoii BApDHAHT KOHTPOJILHOI padoThl Ne 2
1. Bemonaute mnpeoOpa3oBanue Jlammaca s 3aJaHHOW (QyHKOMHM (HAWgUTEe €

HN300paKECHHE)

f(t) =t*-e+3cos 2t

2. BoccranoBute opuruHan (yHKIHU 1O €€ N300paskeHUI0
p—2

fp) = (0 + 1) (% + 4)

3. Metogamu ONEpalMOHHOTO HMCYMCICHHS pemuTe 3amady Komm st CHCTeMBI
muddepeHIMaTbHBIX ypaBHEHUI

(& =3x— 3y + 2,
y=v—-y+t
x(0) =2,

y(0) = —1.

TunoBoii BApHAHT KOHTPOJILHOI PadoThl Ne 3
1. MUccnenyiite ycTOWYHMBOCTD HYJIEBOTO peIIeHHs cUCTEMbI TU(depeHIIHaTbHBIX
YpaBHEHUU
r = —"7r — 10y,
y= 3r + 4y,
z= 8r—4y—z.

2. Haiimute cranuoHapHble COCTOSIHHMSI (TOYKM HETMOJBUKHOCTH) CHCTEMBI.
C/eNIaiiTe BBIBOJ 00 YCTOMYMBOCTH KaXKJIOTO W3 CTallMOHAPHBIX COCTOsSIHUMA. B
OKPECTHOCTH KaXKJIOI'0 CTALMOHAPHOI'O PELIEHUsI COCTABbTE JIMHEAPU30BAHHYIO
cucTtemy (mepBoe NpuoINKEHHE).

. 2 3
r=—12v—4x "+

3. Haiigure cranmmoHapHble COCTOSHUS (TOYKM HEMOJBWKHOCTH) CHCTEMBI. B
OKPECTHOCTH Ka)KIOI'O CTALMOHAPHOTO PELIEHUS COCTABHTE JIMHEAPU30BAHHYIO
cuctemy. [lo nmuHEWHOMY TPHOIMIKEHUIO ClelIaiTe BBIBOJI 00 YCTOWYHMBOCTH
KaXJ0r0 U3 CTAallMOHAPHBIX COCTOSIHUM.

b= (y—2x)*—4,
y =1 — + .
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3.3 Coaepxanue pacuéTHo-rpaduyeckoii padoTsl (THIIOBOW BAPHAHT)

3aganue Ne |

1. Tlo 3amaHHOMY YCIOBHIO COCTaBUTh MAaT€MaTHUECKyI0 MOJEIbh Ipoliecca
(muddepenimanbHOEe YpaBHEHHE WIH CUCTEMY TU(DGEpeHITMATBHBIX YPABHCHHM ).

2. HaiiTu penieHre MaTeMaTH4ECKOM 3aauu.

3. Caenatb BBIBOJ 00 OCOOCHHOCTSIX MOJICITMPYEMOTO TpoIiecca.

Hexotopoe BemectBo A paszmaraercss Ha aBa BemecTBa P u Q. Ckopocts oOpa3zoBaHus
Ka)XJOr0 M3 HUX NPONOPLIHOHAIBHA KOJIMYECTBY HEpPA3I0KEHHOro BemecTa. Ilycte X m y —
konmuectBa P u Q, oOpa3oBaBImxcs K MOMEHTY BpemeHH . Onpeaenure 3aKOH UX U3MECHEHHI,
3Has, yTo B HavanbHbli MOMeHT X(0) = 0 u y(0) =0, a B MomenT t = 1

x(l) = i(f. y(l) = i c,

8 8
rze C — MepBOHAYaIbHOE KOJMYECTBO BemecTsa A.

3ananue No 2

OmnpenenuTe yCTOWYMBOCTh HYJIEBOIO PEHICHUS M THUIl CTAllMOHAPHOW TOYKH B

3aBUCHMOCTH OT 3HaUCHHMS ITapaMeTpa a.

T =ar — 2y,
y = 8x + 2y.

3aganue Ne 3
[Tokasas, yro ¢yukuus L(X,y) sBusercs ¢ynkuuein JlsmyHoBa Uit JaHHOW CHCTEMBI

mubdepeHIIMaTbHBIX YPAaBHEHHUM, JOKAXUTE YCTOWYMBOCTH HYJEBOTO PEIICHUS 3TOMN

CHUCTCMBEI.
3. 5
e

3amanue Ne 4
[IpoBepuB, uto ¢yHkuus V(X,y) YIOBJIECTBOPSET YCIOBUSM Teopembl JlsmyHoBa O

HEYCTOMYMBOCTH WJIM YCJIOBHUSIM TeOopeMbl YeraeBa, JOKaXWUTE€ HEYCTOMYMBOCTH
HYJIEBOTO PEHICHUsI TAaHHOW CUCTeMbI AU(depeHIInaTbHBIX YPABHEHUMN.

.7_ 3 1,2 i «
=T —aY-, :172—;‘92

. 2 : T . 1 = ——
y=-ry+y’ Viry) >
3amanue No 5

[ToctpouB ¢ynkuo JIsAmyHOBa, TOKaKUTE YCTOMYMBOCTh HYJIEBOTO PEIICHUS CUCTEMBbI

TuddepeHIaIbHbIX YpaBHEHUH.
T = x + 4y,
y = —x — 2.

3amanue Ne 6
Hcnonb3yst KOMIBIOTEPHBIE METO/IBI, IIOCTPOUTE TPadUKH JUTS PEIICHUS 3aJaHHON

cucteMsl AuddepeHnnanbHbIX ypaBHeHnH. CpaBHUTD € pe3ysibTaTaMU TEOPETUYECKOTO
UCCIICIOBaHMU.

4. MeTOoaU4YEeCKHE MAaTepPHUAJIbI AJIA onpeAeseHUs NPoueayp OlleHUBaHUA
3HAaHUUM, YyMEHHM I, HABbIKOB U (UJIU) ONBITA AEATE/IbHOCTH,
XapaKTepU3yKIIHUX 3Tanbl pOPMHUPOBAHUA KOMIIETEHIU M.

[Ipomexxyrounast arTecTanus MO JUCUMUIUIMHE TMPOBOAUTCS B COOTBETCTBHHM C
tpeboBarusimu CTTI.
CTO CIIGI' TU(TY) 016-2015. KC YKB/I. ITopsiaok npoBeneHus 3a4€TOB U HYK3aMEHOB.
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