[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

®WNO: Nexapesckuii bopuc Bnagummposuy

[lomkHocTb: MpopekTop no yuebHol 1 MeToanyeckoi pabote
[arta nognucanus: 02.11.2023 13:03:50

YHUKanbHbI MPOrpaMMHbIA KIKOY:
3b89716a1076b80b2c167df0f27c09d01782bag4 MUHOBPHAYKH POCCHH

(enepajbHOe rocyrapcTBeHHOE OI0KEeTHOE 00pa30BaTe/IbHOE YUpeKIeHue
BbICIIEro 00pa3oBaHus
«Cankr-IleTepOyprckuii rocy1apcTBeHHbIN TEXHOJOTHYeCKU HHCTUTYT
(TeXHHYeCKUIl YHMBEPCUTET)»
(CII6I'TU(TY))

YTBEPXKJAIO

IIpopexTop mo y4edoHoi 1
MeTOIM4YeCcKoii paboTe

b. B. [lexkapeBckuii

« 12 » deBpans 2021 roaa

Pabouas nporpaMMa TUCHMILINHBI

METO/1bl AHAJIU3A U PEINEHWUSI CUCTEM
ANOPEPEHIIUAJIBHBIX YPABHEHUH

Hanpasnenune noaroToBku

27.03.03 CucTeMHBIIi aHAJIM3 U yHIPaBJIeHHe

HanpasnenHnoctu nmporpaMm OakanaBpuaTa
Bce HanpaBJIeHHOCTH

KBanuduxarms

bakauasp

dopma o0yueHus

Ounas

PakynbTeT HH(POPMALMOHHBIX TEXHOJIOTHH M YIIPABJICHUSA

Kadenpa maremaTuku

Cankr-IlerepOypr
2021



COJEP)KAHUE

1. HepequL IMJIAaHUPYCMBIX PC3YJIbTATOB 06yquH;1 10 JUCHHUITIIIMHE, COOTHCCCHHBIX C

IJIAaHUPYEMBIMHU PE3yJIbTaTaMH OCBOCHHUS 00PA30BATEIIHHOMN MPOTPAMMBI ....veevvveesrvreessieeessveens 3
2. MecTo AUCIUIUIMHBI B CTPYKTYpPE 00Pa30BATCIBHON TTPOTPAMMBI .....vvveerireesireessressiressseeens 4
RO 100 00107 (030 0700 01070 505 CHRTUTE T 5
A @101 (<) 0 ¥ 02 04 (S 1 (801700 A1 170515 ST PP PP PRI 5
4.1. Pa3aenpl JUCHUNITUHEL Y BHIBL 3AHITIIIL +1uueeverreseeeessassesessassesesssessestaseesessnreesesrnreesesinneeeen 5
4.2 ®opMupoBaHUE UHAUKATOPOB JOCTHKCHHSI KOMIIETEHITUH pa3/iellaMy JUCIUTUIAHEI .....0
4.3, 3aHATUS TCKIMOHHOTO THIIA ...vvvverererrrrrrseresesesssesesssssssssssssssssssesessssssssssssessssmssssr 6
4.4 3aHATUS CEMUHAPCKOTO THITA ...uvvvveesiurrreeesssreeessssssessssssseesasssesesssssssesssnssssesssnsssesssnnneeenns 6
4.5. CaMOCTOSITETBHAS PAOOTA OOYTAFOIIIMIXCSL .. vvvesveasrisreesreessesieesseesnssseesnesssesneessessnesneenneens 7
5. IlepedeHnb yueOHO-METOIMYECKOTO 00CCTICUCHHSI 111 CAMOCTOSITEIIBHONW PabOThI
OOYYAIOUTUXCS TIO JIACIIATIITHIHE .. ..vveentveeensreeansseestseesnseesasseeessseeessseesssseesssseeasnseesasseesnsneesnnneesnseeens 8
6. @oH/ OLIEHOYHBIX CPEJICTB JIJISl TPOBEACHUS IIPOMEKYTOTHOM ATTECTALIMH ...oevvveeneveenenesns 8

7. IlepeyeHb OCHOBHOM U JOMOJHUTEIBHON Y4eOHOI TUTEpaTyphl, HEOOXOTUMOM TSI
(0103:10135 075 Q0105 (018400 1051 205 CRRERRRRR 8

8. Ilepedyenn pecypcoB HHPOPMAILIOHHO-TEJIEKOMMYHUKAIIMOHHOU ceTH «HTepHeT»,

HEOOXOIUMBIX JIJIST OCBOCHUS JIACIIHATIITITHB ... .euveeeveesteesseeestessaseessessssesssessssesssessnsessssesnsesssnssnnes 8
9. Meroandeckue ykazaHusi 1Jisi 00yJaroUXCsl IO OCBOCHUIO TUCIIHUILTAHBL......ccevveerireennenesns 9
10. Ilepeuenb nHGOPMALIMOHHBIX TEXHOJIOTUH, HCIIOIb3yEMbIX MTPH OCYLIECTBICHUN
00pa30BaTEILHOTO MPOIECCA TTO JTUCIIUATIIIHHE .....vvveurveessteeessteeessseesssseesssseessnseesassesssneessnessnseeens 9
10.1. THPOPMAIIMOHHBIC TEXHOTOTH ... .vvvtestreessseessssesssssesssssesssssesssssesssssesssssesssssessnssessnssssnnns 9
10.2. TIPOTPAMMHOE OOCCTICUCHHME. ... .vvveisrvressreeessteressresessseesssseessssesssssesssssesssssesssssesssssessnsseennes 9
10.3. ba3bl JaHHBIX U UHPOPMAITUOHHBIE CTIPABOUHBIE CUCTEMBI .....vveerveesreeneeenneesieeaneennnens 9
11. MarepuanbHO-TexHHUUECKas 0a3a, HeOOXOoAuMast JIJIsl OCYIIECTBICHHs 00pa30BaTEIbHOTO
TIPOIIECCA TTO JIMCIIATIITIIHE .. ..vvuveessreanteesseeasseessseasseessseasseessseaseeasseaseeasseeabeeasneenseeanbeenbeeanneennneanns 9
12. OcobeHHOCTH OCBOCHHMSI TUCITUTUIMHBI HHBAJTUAAMHE U JIMIIAMHA C OTPAHHYEHHBIMU
BO3BMOKHOCTSIMU 3IIOPOBBT «...vtvteastieettieatteessseessstessteseasbeeessbe s e asbe e e ssbe s e asbe e e abb e e e abn e e s be e e s sbeeeanneas 10
DOHJT OIIEHOUHBIX CPEIICTB ...vvteeuurreresasnrreeesasssnesssassseeesasssesessasssseesasssesesansseeessanssseessnsnneeessnnsnns 11
1. [TepeueHb KOMIETEHIUN U 3TANOB UX (DOPMUPOBAHMSL. .....vvevreerreernreeneesnreeninesreesenens 11
2. [Tokazarenu u KpUTEPUN OLICHUBAHUS KOMITETEHIINI HA Pa3IMYHBIX dTamax ux
(OPMUPOBAHHUS, IIKATA OLICHMBAHMSL. «....ee.eveenreesereeneessreessesasneesseessneessesanneesneesnneesneeaneennnesnnes 12
3. TunoBble KOHTPOJBHBIC 33aJaHUS JJIs1 IPOBEJCHHS TPOMEKYTOUHON aTTECTAIUH ........... 17

4. MeTtonnyeckue MaTepualbl 7S ONpeAeTeHHs MPOIelyp OLIEHUBAHUS 3HAHUN, YMEHUH,
HABBIKOB ¥ (WJIH) OTIBITA JISATSIIBHOCTH, XapaKTEPU3YIOIIMX dTarbl (JOPMUPOBAHUS
)8 (SN 1500%0 % U 19



1. IlepeyeHb IVIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHUSI M0 TUCIHUIJIMHE, COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJbTaTaMM
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 | maddepeHImanbHbIX OCHOBHBIC MMOHATHUS U TIPaBHJIa onepauoHHoro ucuucienus (3H-3);
CHCTEMHOTO aHaI3a u | YPaBHEHUH Il PEUICHUA onpeneﬂerine IIOHATHUA YCTOFHHBOCTH peHIeHI/ISIvCI/ICTeMI)I III/I(b(P’epeHIII/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
yIOpaBiI€HUS  HAa  OCHOBE .
g JEATSIILHOCTH. senenuit (3H-5).
3HaHUHI pOUIBHBIX
Ymern:
B MaTeMAaTHKU "
pasneno aremMa ’ HaXOJUTh pelIeHUs cucteM nuddepeHInaibHbIX ypaBHEHU METOJJOM UCKIIIOUEHUS 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

HCCIIEI0BaTh YCTOWYMBOCTD CTAllMOHAPHBIX pelIeHUH cucteM IuddepeHanibHbIX
ypaBHenuii (V-3);

COCTaBIIATH AU hepeHInaIbHbIe YpaBHEHUS AJIs peIlIeHUs IPUKIAJHBIX 33/ad,

MO (pUIIUPOBATH H3BEeCTHBIC MojeH (Y-4).

Biaagern:

HaBBIKAMHU BBIYMCICHUIH HEOOXOAUMBIMU JIJIsl pEIIEHUS TIMHEWHBIX 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

JlucuuruiiHa OTHOCUTCST K 00s3aTeNbHBIM JUCIMIIMHAM OCHOBHOM wactu. Koa
TUCHUIIIMHBI o ydeOHoMy miany b1.0.14. JlucuumniaumHa u3ydaercss Ha 2 Kypce B 4-om
ceMecTpe.

B MeroguueckoM IIaHEe JUCHUIUIMHA ONUPAETCSl HA 3JEMEHThl KOMIICTCHIIUH,
chopMHUpPOBAHHBIEC IPU U3YYCHUN JUCLUUIUIMHBI «MaTeMaTHKa.

[Tony4yeHHBIE B MpollecCe M3YYCHUS AUCHUIUIMHBI «METObl aHAIN3a U PEIICHHUS CUCTEM
Qg depeHIraIbHbBIX YpaBHEHUI» 3HAHUS, YMEHUS U HABBIKM MOTYT OBITh MCIIOJIb30BaHBI MPH
U3YYCHUH JUCIHMIUITHHBI «MOJEIMpOBaHUE CHUCTEM» W pslia APYruX, a TaKkKe B HAY4HO-
HCCIIEIOBATEIBCKOW PadOTE M MPH BHIMOIHEHUH BBITYCKHOW KBATHU(PUKAIIMOHHON pabOTHI.

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



3. O0beM TUCHUILIHHBI

Bcero,
aKaJeMHYECKHUX
. 4acoB
Bunx yuebnol paboThl aco
Ounas dpopma
oOyueHus

O01mas TPy10eMKOCTb TUCHHILTHHBI 4/144

(3a4eTHBIX SAMHMII/ aKaIEMUIECKIX YacOB)

KonrakTHasi pa6oTa ¢ npenojaBarejieM: 60
3aHSTHS JEKIIMOHHOTO THITA 18
3aHSTHUS] CEMUHAPCKOTO THUIIA, B T.4. 36

CEMHUHApBI, MPAKTUYECKUE 3aHATHUS 36
nabopaTopHbie pabOThI
kypcoBoe npoektupoBanue (KP wmu KIT)
KCP 6
Jpyrue BUIbl KOHTAKTHOM paboThI

CamocrosiTesibHas padoTa 48

Kontpoasb 36

®opma Tekyuiero kourpoas (Kp, pedepar, PI'P, acce) 3Kp,1PI'P

®opma npomexytrouHnoii arrecranuu (KP, KII , 3auer, sx3amen) DK3aMeH

4, CogepxaHue TUCHUINIUHBI

4.1. Pasaenbl AMCHUIIMHBI M BUAbI 3AaHATHU
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1. | Cucrems! nuddhepeHInanbHbIX YpaBHEHHH,
OIIMCBHIBAIOIINE TEXHUYECKUE CUCTEMBI, 4 2 8 OIIK-8
MIPUPOJTHBIE UITH CONMAIBHBIC SIBJICHHUSI.
2. | Jluneiinsle cuctembl AU depeHInanbHbIX
c Andepen 8 | 20 16 | OIK-8
YpaBHEHHIA: METOJIbI PEIICHUSI.
3. | AHanM3 yCTOHYMBOCTH PEIICHUH CHCTEM
. 6 14 12 OIIK-8
Qg depeHranbHbIX YpaBHEHUH




4.2 (I)opanOBal-me HHAUKATOPOB AOCTUXKECHUA KOMHeTEHuHﬁ pa3aejiaMu

JUCIUIIIMHbI
Ne Ko nnaukaropos
i JOCTHKECHUS HaumenoBanue pa3genna JUCLMILINHBI
KOMIETEHIUH
1 OIK-8.1 Cucrems! tudpepeHIuanbHbIX YPaBHEHUH, OMUCHIBAIOIINE
TEXHUYECKHUE CUCTEMBI, IPUPOIHBIE WM COLIMAJIbHBIE SIBJICHUSI.
2 OIIK-8.1 Jluneiinbie cuctembl U HepeHInATBHBIX YPAaBHEHUI: METOIbI
pEIICHUS.
3 OIIK-8.1 AHanu3 ycuTop”IqHBOCTH pemenuii cucreM auddepeHuanIbHbIX
yYpaBHEHUM
4.3. 3aHATHUA JIEKIITMOHHOI'O THUIA
Ne O0neM,
HanmenoBanue tembl NHHOBaIMOH
pazzena akaz.
U KpaTKO€ COJIep KaHNE 3aHATUS Has Gopma
JUCLIUIIAHBI qachl

1 [TpuMepsl MPUKITAAHBIX 33/1a4, IPUBOAAIIUXCS K pemenuo| 4 [Pazbop
cucreM auddepeHIHaNbHBIX ypaBHeHHHA. HekoTopble KOHKPETHBIX
KJIACCUYECKHE MOJIETIN €CTECTBO3HAHUS. CUTyalui

2 Cesa3p  cucrteM  auddepeHIMaIbHBIX — ypaBHeHW c¢| 2
muddepeHInanbHBIMU YPAaBHEHUAMHU BBICHIMX TOPSIKOB.

Cuctemsl uHEHHBIX U (depeHInalbHBIX YPaBHEHUH, UX
MaTPUYHOE MTPEJICTABICHHE.

2 ITpeobpaszoBanue Jlamaca u ero cBoiicTBa. 2

2 Pemrenne  cucreM — NIUHEHHBIX  auddepeHIHaTbHBIX | 2
YpaBHEHU ONEPAMOHHBIM METOJ/IOM.

2 MatpuuHble METOABI  PEHICHHS CHCTEM JIHHEHHBIX| 2
b depeHIMaTbHBIX YpaBHEHHI.

3 [TonsaTne TOYKH HEIOBUKHOCTH, MIPUMEPHL. 2 |lIpobnemuas
YcroliunBocts 1o JIAmMyHOBY M acHMMITOTHYECKas JEeKIUs
YCTOMYHMBOCTb. Y CTOWYMBOCTh CTAllMOHAPHOTO PEIICHMS
JIMHENHBIX CUCTEM.

3 Henuneiinble cuctemsl nud@epeHnuanbHbIX ypaBHEHUH. 2
JIuneapuzanus HEJIMHENWHBIX CHUCTEM. AHanus
YCTOMYMBOCTU IO JIMHEHHOMY mHpuOnmxkeHuto. Meroa
JIsanyHoBa.

3 OCHOBHBIE MMOIXO/BI K YHCICHHOMY aHAIW3y IMOBEACHHs| 2
CJIO’KHBIX CHCTEM. [Tpo6nemsl YHUCIIEHHOTO
MOJIETTUPOBAHUSI.

Hroro 18

4.4 3aHATHUA CEMMHApPCKOro THUIA
4.4.1. CemuHapbl, NpaKTHYeCKHE 3aHATHSA
Ne O0newM,
HanmeHnoBanue Temsl HNuHOBanoH
paszznena aKas.
U KpaTKOe Co/IepKaHHUEe 3aHATUS Has popma

JUCLIUTIIAHBI qachl

1 3anaun Ha cocTaBiieHHe U PepeHnaNIbHbIX ypaBHEHUI 2 ['pynnoBas
u cucteM TuddepeHNaTbHBIX YPAaBHEHHH. JUCKYCCHS




Ne O0neM,
HanmenoBanue Tembl HNunoBannoH
paznena aKa.
U KpaTKO€ COACpKAHUE 3aHATUS Has Gopma
JUCLUIIAHBI qachl
2 Pemenne cucrem  nuHEHHBIX U QepeHIHATBHBIX 2 -
YPaBHEHUI METOJIOM UCKIIIOUEHUSI.
2 ITpeobpazoBanue Jlammaca u ero oOparieHue. 4 -
2 OnepanoHHbII METO/I peuieHust CHUCTEM 4 Paz6op
Qg QepeHInanbHbIX YPaBHEHUH. KOHKPETHBIX
CUTYyalUi
2 Haxoxnenne COOCTBEHHBIX 4YHMCEN M COOCTBEHHBIX 2
cTtonbuoB  matpuubl. IlpuBenenue  maTtpunbl K
JMaroHaJIbHOMY BUJY.
2 Pemenne cucrem  mHEHHBIX  audQepeHIMATBHBIX 6 -
YpaBHEHU MaTPUYHBIM METOJIOM.
2 Krnaccudukanusa Toyek HEMOABUKHOCTH B JIBYMEPHOM 2 -
clIyyJae.
3 Henuneitapie cucremsl audQepeHnnaibHbIX YpaBHECHHMA. 2 -
Haxox/1eHne ToueK HenoABMKHOCTH.
3 Jluneapuzauys HEIUHEHHBIX CUCTEM B OKpPECTHOCTHU 4
3aIaHHOM TOYKH. AHAJIW3 YCTOMYMBOCTU CTAllMOHAPHBIX
COCTOSIHHI 110 JINHEHHOMY NPUOJIHKEHUIO.
3 OueHka  yCTOMYMBOCTM  CTAallMOHAPHOTO  pPELIEHUs 4 Mo3roBoit
HEJIMHEWHON cucTeMbl ¢ oMoulbio (yHKIMM JIsmyHoBa. LHITYPM
3 KoMmnbrorepHele  METOAbl  pelIEHUs U aHalu3a 4
HEJIIMHEHHBIX crcTeM U (epeHInAIbHBIX YpaBHEHUI.
Hroro 36
4.4.2. JlaGopaTopHble 3aHATUS
Ne
HanmeHnoBaHue TeMbI Obmewm,
paszaena [Ipumeuanue
U KpaTKO€ Co/IepKaHNEe 3aHATUS aKaj. 4achl
JUCLUTIITUHBI
HE MPEyCMOTPEHBI
4.5. CamocToaTe/IbHAsI pa60oTa 00y4aOUUXCS
Ne
paszena IIepeuens BOIIPOCOB It O0OneM, ®dopma
CaMOCTOSITENIbHOTO U3yUEHUs aKaj. yachl KOHTPOJIS
JUCIUTIAHBI
1 CocraBinenue  mojeneil  (U3MKO-XUMHUYECKHUX, 8 PI'P, Bompocs!
OMOJIOTMYECKHX, SKOJOTUYECKHX MTPOIECCOB. JK3aMEHY
2 MarpuuHble W OINEpPALUOHHBIE METO/Abl PEIICHUS 16 Kp 1, 2,
JIMHEWHBIX CUCTEM b depeHInaTbHbIX BOITPOCHI K
ypaBHeHui. Haxo)k/1eH1e SKCIIOHEHThl MAaTPUILIBI. JK3aMEHY
3 Knaccudukammst  ocobprx  Todyek. UunciaeHHBIC 12 Kp 3, PT'P
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 JUCIHMIUIMHE, BKIIOYAs TIEpEYCeHb TEM CaMOCTOSATEIBHOW paboThl, (OPMBI 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 AJIA MPOBCACHUA l'lpOMe)KyTO‘lHOﬁ arTrecranmmmu

CBOEBpEMEHHOE BBINOJIHEHHE OOYYAIOUIMMCS MEPOIPHUATUN TEKYLIEr0 KOHTPOJIS
IIO3BOJISIET MPEBBICUTH (JOCTUTHYTh) MOPOTOBBIA YPOBEHb («yIOBJIETBOPUTEIBHO») OCBOCHUS
IIPEAYCMOTPEHHBIX MJIEMEHTOB KOMIIETCHIUH.

Pe3ynbrarl OUCHUIUIMHBI CYMTAIOTCS JOCTUTHYTBIMH, €CIM Ul BCEX JJIEMEHTOB
KOMIIETEHIIUH MPEBBIIIEH (JOCTUTHYT) IOPOTOBBI YPOBEHb OCBOEHMSI KOMIIETEHIIMY HA JAHHOM
JTarne.

[TpomerxyTouHasi aTTecTanus Mo JTUCHMIUIMHE MpoBoauTca B (popme sk3amena. K craue
9K3aMeHa JIOIYCKATCsl CTYJICHTBI, BBINOJIHUBIINE BCE (DOPMBI TEKYILIETO KOHTPOJIS.

DK3aMeH MpeaycMaTpUBalOT BBIOOPOYHYIO IPOBEPKY OCBOEHHUS IPEAYCMOTPEHHBIX
JJIEMEHTOB KOMIICTCHIIMI M KOMIUIGKTYIOTCS BONpOcamMu (3aJaHUsIMH) JBYX BHJIOB:
TEOPETHUYCSCKHI BOMNPOC (I MPOBEPKM 3HAHMK) M TPAKTHYECKOE 3aJaHue (Ui MPOBEPKU
YMCHUI1 U HaBBIKOB).

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

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

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

a) meyaTHbIe U3TAHMS.

1. HemunoBuu, b.II. UYucnennsie wmetonsl aHanmms3a. [lpubmmwkenue  QyHKIUH,
muddepeHMaIbHble U UHTErpajibHble ypaBHEeHUs: YyeOHoe mocobue / b. Il. lemunosuy,
U. A. Mapon, D. 3. lyBanosa — CII6.: 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: Jlawb. - Y. 3: [luddepeHumanbHble ypaBHEHUs. YpaBHEHHs MaTeMaTHYecKOU
¢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. JIuneitnsie muddepenanbibie ypaBHEeHUs 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. Ilepeuenb pecypcoB HH(POPMAITMOHHO-TEJIEKOMMYHUKALIMOHHOM ceTH
«HTEpHET», HEOOXOAMMBIX /1151 OCBOCHMS M CIIUTIIUHbI

yueOHbIit miaH, PI1/] n yueOHO-MeTonmueckue marepuainst: 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'TH 018-2014. KC VYK/IB. Bunbel yueOHbix 3anstuil. CeMuHapbsl 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.

OCHOBHBIMHU YCIIOBUSIMHM MPaBWIBHOW OpraHM3aluy y4eOHOro Iporecca 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. ITepeyennb MHGPOPMANMOHHBIX TEXHOJIOT M, HCNIOJIb3yeMbIX IIPH
OCYHIeCTBJIEHUH 00Pa30BaTEeILHOIO0 MPOoIecca M0 JUCHUILINHE

10.1. UHpopMaLUOHHBIE TEXHOJIOTUH

B yuebHOM mpomecce MO JaHHOW JUCHMIUIMHE IPEAyCMOTPEHO HCIOJIb30BaHUE
UH(POPMALIMOHHBIX TEXHOJIOTH:

YTEHUE JIEKIIUN C UCIIOJIb30BAaHUEM CIalA-IIPEe3eHTalUM;

B3auMoJieiicTBHe ¢ oOydaronumucs nocpeactsom J0OUC.

10.2. [IiporpaMMHOe o6ecnieyeHUe

[Tpu BemonHeHnn PT'P cTyneHThI HCMOIB3YIOT MakeT MpUKIaIHbIX Tporpamm Mathcad.

10.3. ba3sbl JaHHBIX 1 HHPOPMaILMOHHbIE CIIPABOYHbIE CUCTEMbI

wolframalpha.com/examples/mathematics

11. MaTepuanbHO-TeXHH4YecKasi 0a3a, HeOOXoAMMAas ISl OCYIIEeCTBJICHUS
00pa30BaTeJIbHOIO0 MpoLecca 1Mo AUCHUIIUHE

Jlnst BefeHHsI TEKIIMOHHBIX W MPAKTHYECKUX 3aHITHIA 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 TUCIHUILIMHLI HHBAJIWIAMHA U JJUIAMH C
OrpaHN4YeHHBIMHU BO3MOKHOCTSAMMU 3/I0POBbSA
HJ’ISI HHBAJIMAOB W JIMI C OI'PaHUYCHHBIMU BO3MOXHOCTAMU yLIe6HBIe mpouecc

OCYILECTBIISICTCSI B COOTBETCTBHH ¢ [looskeHHMeM 00 opraHM3anuu y4eOHOro Iporecca s
00y4YeHUs] MHBAJIUAOB W JIMIl C OTPaHUYEHHBIMU BO3MOXXHOCTAMH 310poBbsi CIIGI 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 GOPMHUPOBAHUS.

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

00J1aCTH CHCTEMHOI'0 AHAJIU32 1 ABTOMATHY€CKOI0
yIpaBJ/ieHUsI HA OCHOBE 3HAHWH NPOPUIbHBIX Pa3/ieioB
MaTeMaTHKH, (U3UKH, HHOOPMATUKH, METOJIOB CHCTEMHOTO U
(YHKIIMOHATLHOTO aHAJIN3a, TEOPUHU YIIPABICHUS U TEOPUU
3HaHUHI

2 kUpHBLIM WPU(TOM BHIIENEHA Ta YacTh KOMIIETEHLHH, KoTopas (GopMHpyeTcs B XOje H3ydeHHs IaHHOI

JMCIUTUTHHBI (€CITH KOMITCTEHITHSI OCBAWBACTCS TTOIHOCTHIO, TO (PParMEHTHI)
3 s1an opMUpOBaHUS KOMIETEHIMH BbIOupaerca 1o m.2 PIIJ] u yueGHOMY miaHy (HayaibHBIH — €CIIM HET
MPEMECTBYIOMNX IUCIHIIINH, HTOTOBBIH — €CIM HEeT TMOCIeAYIOMNX IUCHUIUIMH (WM KOMIETEHIUS He
(opmupyercst B xone npaktuky nim ['MA), mpoMexxyToUHbIH - Bce IpyTrHe.)
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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?» ((OTJ'II/I‘IH?»
(roporoBsiif) (cpemmmii) (BBICOKMIT)
OIIK-8.1 3HaAeT OCHOBHBIE OtBerbl  Ha | M3naraer onpenenenus W3naraer onpeneneHus Jaét Tounsie
Tpumererue HOHSTHS U TEOPEMBI O | BOIIPOCHI OCHOBHBIX TTOHSTUH 1 OCHOBHBIX TTOHSITUH U OMPE/IENICHNS OCHOBHBIX
METOIOB aHanm3a u | CUCTEMax NeNe 2 u 3 x | popmynupyeT TeopeMsl, bopMynupyeT TeOpeMBl, MIOHATHH 1
petrenus cricrem | Anbbepenunanpupix | K3aMEHY. JIOIyCKasl CYIIECTBEHHBIC JIOITYCKasl He3HAYUTEIIbHbIE (OpPMYITHPOBKH TEOPEM.
mubdepenmmansupx | ypapHenuii (3H-1) HETOYHOCTH, 3aTPYAHSSCH B | HETOYHOCTH. [Ipumensier AKKypaTHO 000CHOBBIBAET
ypaBHeHuii I YCTaHOBJICHUH CBSI3H C TEOPETUYECKHUE CBEJICHUS K MpUMEHEHNE TEOPUHU 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
nuddepeHunanbHbx | / K | gomyckast HeTOYHOCTH. [Ipy | mpuMeHsIeT UX K KOHKPETHBIM | IMHEWHBIX CUCTEM.
ypasrenuii (3H-2) DK3aMEHY. IPUMEHEHUN METOJIOB K 3a/1auam, J0oIyckast ommoku B | [IpuMeHsist MEeToIbI K
BrlnonHeHne | KOHKPETHBIM 3a7a4am BBIYMCIICHUSIX U HETOYHOCTH | KOHKPETHBIM 3a/1auaM,
Kp 1 uKp 2. | nonyckaer oTnenbHbIe B 000CHOBAHMH. 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,
OTEPaLIOHHOTO BOIIPOCHI WCYHUCIJICHUS, BBIMTMCHIBACT WCYHUCIICHUS, BBIMTUCHIBACT 000CHOBBIBAET POPMYJIBI
ncuncnenus (3H-3) NeNe 4, 5 «x | BaxHelme GopMyIbl. BakHeH1IMe (GopMyIIbl, u npasuna. [Jaér
AK3aMEHYy. 3aTpyaHseTcs ¢ JIOTTyCKasi OT/IeTbHbBIE noapoOHOEe 00OCHOBaHUE
BremmonHenue | 000CHOBaHHEM IMPaBUIL, HeTtouHocTu. He Bcerna MPUMEHEHUS METOJIOB
PI'P. JIOIYCKAET OTAECIbHBIC KOPPEKTHO 00OCHOBBIBAECT OIEPATUOHHOT O

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» «KOTJIIUYHO»
(roporoBsiif) (cpemmmii) (BBICOKMIA)
3HaeT onpeaeeHue Kp 3. Ortser | OrpanuuuBaercs Haér onpenenenue nousitusa | J{aér tounoe
ITOHATUS Ha BOIPOCHI | OMMMCAHUEM OOIIETO CMBICIIA | YCTOWYHUBOCTHU PEILICHMUS, onpeieJICHUE MOHATHS,
YCTOMYUBOCTH U NoNe 9-13  k | HOHATHS YCTOWYUBOCTH. JIOITyCKasi OT/AC/IbHbIE pa3bACHSS pa3inune
YCIOBHS SK3aMEHYy. [aBas onpenenenue, HetouHocTH. OOBICHSIET MEXYy aCUMIITOTUYECKON
ycToifunBoCTH BrimmonnHeHME | momyckaeT omuoKH. OOIIMI CMBICII IIOHATHSL. YCTOMYUBOCTBIO U
CTALMOHAPHOTO PT'P. W3naraer q)opM}v/anOBKH W3naraer q)OpMXJII/IpOBKI/I YCTOWUYUBOCTBIO 110
pelIerHs i TeopeM 00 yCTOMYMBOCTH, TeopeM 00 yCTOMYMBOCTH, JIsanynoy. TouHo
MHEHHIX 1 JIOTTyCKasi CYIIECTBEHHBIC JIOTTyCKasi HETOYHOCTH TIPU bopMyITUPYET TEOPEMBI
. HETOYHOCTH. MPUMEHEHUHU UX K 00 ycToi4nBOCTH
HEJIMHCHHBIX CUCTEM .
KOHKPETHBIM IIPUMEpaM. pelieHui, mpaBuUIbLHO
HH(bq)epeHquaHBHL X IIPOBEPSIET UX YCIOBUSA B
ypasneuit (3H-4) KOHKPETHBIX IPUMEPAX.
3HaeT BaKHEHIIIHNE OTBeT Ha | 3HaeT Ba)KHEHIIINE 3HaeT BBIBOJ M3BECTHBIX 3HaeT BaKHEHIIINE
KJaccuueckue moaenu | Bompoc  Ne 1 | MaremMaruueckue MoJieu cucteM qudGepeHITMATBHBIX | MAaTEMAaTHYSCKHE MOICITH
TEeXHUYECKHX CHCTeM, | K OK3aMeHy. peabHBIX MPOIECCOB. YpaBHEHUM, OIUCHIBAIOLIUX pe€ aJbHBIX IPOIIECCOB,
PUPOIHBIX U 3aTpyaHseTcs B peabHBIE MPOIIECCHI, MOJKET JACTaIbHO
COIMATBHBIX SBJICHHI O0OBSICHEHHH JIeTalei uX JIOITyCKAeT HETOYHOCTH NPH OOBSCHHUTH UX
(3H-5) MOCTPOEHUS. 00BSICHEHHH X BBIBOJA. MOCTPOEHHE.
HAaXOJIUT PEIICHUS OtBer Ha | [Ipumensier meton [Ipumensier meron [Ipumensier metoz
JTHHEHHBIX CUCTEM BOIPOCHI WCKJIFOUCHHS M1 MATPUYHBIN | HCKIIIOYEHUS U MAaTPUIHBIN HCKIIFOUCHUS U
nuddepeHIraTbHbIX NoNe 2, 6, 8 K | METOZ K PELLICHUIO CUCTEM METOJl K CUCTEMAaM BTOPOT'O U | MaTPUUYHBIA METOJ K
ypaBHEHHMI MeTogoM | YK3aMEHY, BTOPOTO MOPSIKA, JOIMYCKasi | TPEThEro MOpsaKa, JOMyCKasl | CHCTeMaM BTOPOTo U
e —— BBIIIOJTHCHHE | He3HAYUTEIIbHBIC OITUOKH. BBIUHCIIUTENbHBIE OMUOKA U | TPETHETO MOpsiIKa,
Kp Ne 1. 3arpyaHseTcs ¢ OT/IEJIbHBIE HETOYHOCTH B 000CHOBAaHHO MOJIyYast

MaTpUIHBIM METOAOM

(V-1)

MNPUMCHCHUCM MCTOOB K
CHCTEMAaM BBICOKOI'O
MopsJiKa.

000CHOBAHUU PELICHUS U
3aIIMCH OTBETA.

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

KOMIIETEHITNHA

[Toxazarenu Kpurepnit YpoBHH CHOPMHUPOBAHHOCTU
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
JIMHEHHBIX CUCTEM JK3aMEHY. JIMHEHHBIX CUCTEM CHUCTEM METOAAMHU METO/IbI OIIEPALIUOHHOTO
nuddepeHnnanbHpIX | BBIONIHEHHE | METOIAMHU OINICPALHOHHOTO | OMEPANMOHHOTO MCYHCIICHUSI, | HCYUCIICHHS K PCIICHUIO
ypaBHenuii metogamu | P1P HCYUCIICHHUS, IOIIyCKas JIOITyCKast HETOYHOCTHU. JIMHEUHBIX CUCTEM,
OIIEPALIOHHOTO OILINOKH. 3aTpyAHSAETCS B PEIICHUH 10JIy4asi BEpHbIE
ncancrenus (V-2) CJIOJKHBIX 3a7a4. pe3ysbTaThl.
Uccnenyer OtBer Ha | YMeer onpenensirb YMeer onpenensite YmMeer onpenenstb
YCTOWYUBOCTH BOIIPOCHI YCTOMYHBOCTD PELICHUI YCTOMYMBOCTD PELICHUI YCTOWUYHBOCTb PEIICHUI
CTaIlMOHAPHBIX NoNe 9-13 k| nuddepeHnmanbHbIX nuddepeHIaIbHBIX nuddepeHIaTbHBIX
pEILCHHI CHCTEM JK3aMCEHY. YPaBHEHUH, JOITYCKast YPaBHEHUH, JOITYCKast ypaBHEHUN, 000CHOBAHHO
T epeHIHaIbHbIX BrimonHenue | ommuOKH B BBIYMCICHUSX U | HETOYHOCTU B 0OOCHOBAHMM | TIOJTYy4Yasi BEPHBIi
ypasuenuit (V-3) PTP. HETOYHOCTH B OOOCHOBAHUU | pe3yJbTara pe3yJibTar.
pe3ynbTaTa.

Cocrasisier OtBer Ha | YMeer 1o ycinoBuio 3a1aun | Onupasich Ha U3BECTHBIE MoxeT cocTaBIATh
mudepenmansapie | Bonpoc  Ne 1 | cocTaBuTh cucteMy MOJEJIA, MOKET COCTaBUTh CHUCTEMBI
ypaBHEHHUS JUIS K DJK3aMmeHy. | nuddepeHImanbHbIX CHUCTEMY nuddepeHIaTbHBIX
peleHHs Beimonnenue | ypaBHeHuid. Onupaercs Ha | quddepeHIaIbHbIX YpaBHEHUH, IPOSABIISIS
IPHKJIAHBIX 337144, PTP. U3BECTHBIE MOJIEIIH, YPaBHEHUH, MOJCIUPYIOIINX | CAMOCTOSTENBHOCTD
yMeeT JIOITyCKaeT OUIMOKU U ONMCaHHYI0 cuTyauuto. Ha MbllUIeHus. ['oToB
MO (HITHPOBATS HETOYHOCTH. OCHOBAHUU PEIICHUS Mo iu(pULIMPOBATh

HN3BCCTHBIC MOJCIIN
(V-4)

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

ypaBHEHMS JUIs
pa3IUYHBIX BApHAHTOB
yCIIOBUS 3ajauul.
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Ko n HaumenoBaHnue
HHIUKATOpa
JIOCTHOKEHHS

KOMIIETEHITNHA

[Tokazatenu Kpurepuit YpoBHU CHOPMUPOBAHHOCTH
c(hopMHUPOBaHHOCTH OIIEHUBAHUS (omMcaHue BBIPaXXECHHOCTH JICCKPHUIITOPORB)
(HeCKpHHTOPBI) «YOOBJICTBOPHUTCIIHLHO «XOPpOIIO» «OTIIMYHO»
(roporoBsiif) (cpemmmii) (BBICOKMIA)
Biageer nHaBplkaMu Breimonaenne | HaxoauT npou3BoaHbBIC U Haxoaut npou3BoHbIC U Haxoaut npoun3BoHbIC 1
BBIUNCIICHUN Kp Ne 1, MHTETpaIbl QYHKIUH, MHTETpaIbl PYHKIUH, UHTETpatbl PYHKIHH,
HEOOXOMUMBIMH JIJIS Kp Ne 2, PT'P. | coGcTBeHHBIE UKca U cOOCTBEHHEBIE YHCIIA U COOCTBEHHBIE YHCHA U
PELLICHHS IMHEHHBIX COOCTBEHHBIE CTOJIOLbI COOCTBEHHBIE CTOJIOIIBI COOCTBEHHBIE CTOJIOIIBI
CHCTEM MaTpHIl, H300payKeHUS MaTpHIl, H300paKeHUS MaTpHIl, H300paKEeHUS
b depeRIHIATEHBIX 3aJJaHHBIX (PYHKIWHA U 3aJJaHHBIX (QYHKIWHA U 3a/IaHHbIX (YHKIUH 1
ypassermit (H-1) OPUTHHAJIBI 110 OPUTHHAJIBI 110 OPUTHHAJIBI 110
nzoopaxenusm. [lomyckaer | nzobpaxeHusM. B cioxHbpix | n3obpaxenusm. [lonyqaer
OTACIbHBIC OIIHOKH, BBIUHCIICHUSX JOMTYCKAET BEpHbIE pe3yJIbTaThl B
UCIIBITBIBACT 3aTPYTHEHUS B | OLIUOKHU. OTHOCHUTEJILHO CJIOXKHBIX
CJI0’KHBIX BBIUHMCIICHUSX. BBIYUCIICHHSIX.
Bnaneer OtBer Ha | la€t onpeneneHus Haér onpenenenust oCHOBHBIX | [[aér TouHbIE
TEPMUHOJIOTHEN, BOIIPOCHI OCHOBHBIX ITOHSATHH, MOHATHH U O0BICHSIET HX OTIpeIeTICHUS OCHOBHBIX
IPUMEHSEMOI IIPH NeNe 2, 3, 8, | momyckast HeTrouHocTH. B COJIePIKATEITBHBIN CMBICI, MTOHSATHH, 00BICHSS HX
10, 14. psze ciay4yaeB JIOITYCKaeT HETOYHOCTH B COJIEpXKaTEIbHBIA CMBICI,

PCIICHUY U aHAJIH3E
CHCTEM

Qg depeHIaIbHbIX
ypaBuenwuii (H-2).

OrpaHNUYrBaCTCA
00BsICHEHHUEM O6H.ICFO
CMBICJIa TCPMHUHOB.

MNPUMEHCHUN TCPMHUHOJIOTNH
K KOHKPCTHBIM CIIYyYasiM.

KOPPEKTHO NPUMEHSIET
TEPMUHOJIOTUIO B
KOHKDPETHBIX IPUMEPaXx.
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Ko n HaumenoBaHnue
HHIUKATOpa
JIOCTHOKEHHS

KOMIIETEHITNHA

[Tokazatenu Kpurepuit YpoBHU CHOPMUPOBAHHOCTH
copMHUPOBAaHHOCTH OLICHUBAHHUS (omucaHKe BBIPAKEHHOCTH JECKPUIITOPOB)
(neckpumTopnI) «YIOBIICTBOPUTEIILHOY «XOPOILIO» «OTIIHYHO»
(roporoBsiif) (cpemmmii) (BBICOKMIA)
Bnaneer HaBbIkKaMu OtBer Ha | [lo Texcty 3agaun MoxKeT ITo Tekcry 3amaun MOKET 1o TekcTy 3aga4n MOXKET
COCTaBJICHUS U Boripoc  Ne 1 | cocraBUTh cUCTEMY CaMOCTOSITEJIbHO COCTaBUTh CaMOCTOSITEJIbHO
peleHus K 9K3aMmeHy. | nuddepeHIanbHbIX CUCTEMY COCTaBUTb CUCTEMY
nuddepeHupanpapx | BBIMOTHCHHE | YPAaBHCHHIT U, PEIINB e€, nuddepeHmanbHbIX muddepeHmanbHbIX
PT'P. C/IeNIaTh BBIBOJIBI 00 YpaBHEHUH U, pEUIUB €€, yYpaBHEHUH U, PEIIUB €€,

ypasuenwuii (H-3).

0COOEHHOCTAX

MOZACIIMPYEMOTO IIpoLecca.

JomyckaeT omuoKu u
HETOYHOCTHU B
obocHoBanuu. HexoTtopsie
IIaryu JesaeT, noayJast
yKa3aHUs IPETI0IaBaTEs.

CJieJaTh BBIBOJBI 00
0COOEHHOCTAX
MOJCIIUPYEMOTO TIpolecca.
JlomyckaeT BRIYUCIUTEIbHBIC
OIIMOKU ¥ HETOYHOCTH B
paccyXIeHUSX.

clieJIaTh BBIBOJbI 00
0COOEHHOCTAX
MOJICTTHPYEMOTO
nporiecca. [TogpodHo
Pa3bACHSET BCE IIATH
pCILICHUS 3a/IauH.

[lIxana ouenuBanusi coorsercryer CTO CIIGI TU(TY):

MO0 JUCHUIIJIMHE ITPOMEIKYTOUHAA aTTECTAllUA IPOBOAUTCA B (I)OPMG 9K3aMCHa IIKaJa OOCHUBAaHUA — OamIbHasl.
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3. TunoBble KOHTPOJIbHbIE 33/ aHUA A/ IPOBEJeHUsA MPOMeKyTOYHOMU
aTTecTanuu

3.1 Bonipochl K 3K3aMeHy

1. BbeIBoj mpocTeHIIMX ypaBHEHWH, MOICITUPYIOIIUX TPHPOJIHBIC WIH TEXHUYCCKHE
CUCTEMBI (I10 BBIOODY).

2. Cucremsl mrddepeHnIranbHbIX YpaBHEHUH. Cas13p MEXY CUCTEMaMHU
Qg QepeHIMaTbHbIX YPABHEHUH U YPABHEHUSMHU BBICIINX TOPSIIKOB.

3. Cucrembl  JMHEHHBIX  TudPepeHIHATBHBIX  ypaBHeHUH. MarpuuHas  ¢opma
npeacrasnenus. [Ipuanun cynepno3unuu. 3agada Komu. O61iee pemieHue.

4, [IpeoOpaszoBanmne Jlammaca. OpurunHanbl U u300pakeHus. (OCHOBHBIE CBOWCTBA
npeoOpa3oBanust Jlannaca (JIMHEHHOCTH, MpaBWIO CIBUTA, TU(GEPEHIIMPOBAHUE U
MHTETPUPOBAaHUE N300paKEHU).

5. IIpeoOpasoBanue Jlamnaca. [uddepeHurpoBaHnne M HHTEIPUPOBAHHE 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 pepeHInaNIbHBIX YpaBHEHUI.
8. MatpuuHbIid METOA PEIICHHUS CUCTEM JIMHEHHBIX Au(epeHInanbHbIX ypaBHEHUH.
9. OmnpeneneHnue yCTOMYMBOCTH PELICHUS CUCTEMBbl TU(EepeHIMaIbHbIX YPAaBHEHHH 110
JIamyHOBY. ACUMITOTHYECKAS yCTOMYNBOCTD.
10. VY CTOWYUBOCTD CTALlMOHAPHBIX COCTOSIHUM. AHAINU3 YCTOWYMBOCTH JIMHEHHBIX CUCTEM.
11.  Henuneiinble cucteMbl. TOUKH HEMOABMXKHOCTH. JIMHeapu3auus HEJIMHEHHBIX CUCTEM B

OKPECTHOCTH TOYKHU HEMOABUKHOCTH.
12. HccnenoBanne yCTOWYMBOCTH HETMHEWHBIX CUCTEM I10 JIMHEHHOMY MPUOIHKEHUIO.
13. Merona ¢yukiuit JIssmyHOBa JJ1s1 UCCIIEIOBAHUS YCTOMYMBOCTH.
14.  TlonsTue Oudypxauu st HETUHEHHBIX CUCTEM.

K sK3amMeHy JOmycKaroTCsl CTYJEHTHI, BBIMOJHUBIINE BCe (POPMBI TEKYILErO KOHTPOJIS.
IIpn cnade sk3ameHa, CTYACHT IOJIy4aeT JBa BOIPOCA W3 IEPEYHs, IPUBEACHHOIO BBILIE, U
NPaKTUYECKOEe 33a/laHue aHAJOrMYHOE 3aJaHusSM KOHTPOJbHBIX pabor u PI'P, mpuBeaéHHbIM
HUKe. Bpemst MoAroToBKM CTyJ€HTa K YCTHOMY OTBETY Ha BOIPOCHI - 10 45 MUH.

3.2 CocTaB KOHTPOJIBHBIX 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 MCTOOOM.

(& = 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 HCKIIOYEHHUs, CBEJS €€ K OJHOMY yPaBHEHUIO BTOPOTO
HOpsJKA.
T = 2r +y — cos 3,
y = —x + 4y + sin 3t.

TunoBoii BApHAHT KOHTPOJIbLHOI padoThl Ne 2
1. Bomonnute mnpeoOpasoBanue Jlarumaca ans 3agaHHON GyHKuuMM (HadguTe e&

HN300paKECHHE)

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

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

fp) = :
(p+ 1)(p?> +4)
3. Merogamu ONEpalMOHHOTO HMCUUCICHHS pemuTe 3amady Komm mis cucTeMbl
muddepeHIMaTbHBIX ypaBHEHUI

(& =3x— 3y + 2,
y=v—-y+t
x(0) =2,

\ y(O) =—L

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 OO0 YCTOWYMBOCTH Ka)JOTO W3 CTAllMOHAPHBIX COCTOsSIHUMA. B
OKPECTHOCTH Ka)KJIOI'0 CTAl[MOHAPHOI'O PELICHUsI COCTABbTE JIMHEAPU30BAHHYIO
cucTtemy (mepBoe NpuoINKEHHE).

. 2 3
r=—12v—4x "+

3. Haiigure crammoHapHbIe COCTOSHUS (TOYKM HEMOJBIKHOCTH) CHCTEMBI. B
OKPECTHOCTH KaXIOTO CTALMOHAPHOTO PEUIEHUS COCTABHTE JIMHEAPU3OBAHHYIO
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 YpaBHEHNE WIH CUCTEMY TU(D(EpeHITNATBHBIX YPABHCHHM ).

2. HaiiTu penienre MareMaTH4ECKOM 3ajauu.

3. Caenatb BBIBOJ 00 OCOOCHHOCTSIX MOJICITMPYEMOTO TpoIiecca.

Hexotopoe BemectBo A paszmaraercss Ha aBa BemecTBa P u Q. Ckopocts oOpa3zoBaHus
Ka)XJOr0 M3 HUX NPONOPLHOHAIBHA KOJUYECTBY HEpa3I0oKEHHOro 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 BemecTna A.

3ananue No 2

OmnpenenuTe yCTOWYMBOCTh HYJIEBOTO PEHICHUS M THUI CTAllMOHAPHOW TOYKU 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

mubdepeHIMaNbHbIX YPaBHEHHM, JAOKAKUTE YCTOWYMBOCTb HYJIEBOTO PEIICHUS 3TOM

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 YPABHEHUN.

.7_ 3 1,2 i «
=T —aY-, :172—;‘92

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

[ToctpouB ¢ynkiuoo JIsmyHoOBa, TOKaXUTE YCTOMUYUBOCTDh HYJIEBOTO PEIICHUS CHUCTEMBI

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

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

cucteMsbl AuddepeHnnanbHbIX ypaBHeHnH. CpaBHUTD € pe3ylbTaTaMu TEOPETHIECKOTO
UCCIICIOBaHMU.

4. MeTOoaU4YeCKHE MaTepHUaJIbl AJiS oNpeAeeHUsA NPoueayp OlleHUBAaHUA
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 CIIOI'TU(TY) 016-2015. KC YKB/I. ITopsiaok npoBeieHus: 3a4€TOB U DK3aMEHOB.
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