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AHHOTaNINA

Hucuummuaa «Teopus cUCTeM W CUCTEMHBIH aHAU3» BXOTUT B 00pa30BaTEIbHYIO
IporpaMMy BbICIIET0 00pa3oBaHUsl — MporpaMMy OakajaBpHara MO HAIpPaBIECHUIO MOJITOTOBKHU/
cnenuanbHoct 09.03.03 «IIpuknagnas nHpopMaTHKa» HANPABICHHOCTH «VIHTENIEKTyalbHbIE
MH(OpPMaLMOHHBIE CUCTEMbI M TeXHOJOrum». Jucuumninnna peanusyercs kadeapoi «Ne2y.

JlucuuiuinHa HaresneHa Ha (P OPMHUPOBAHKE Y BBITYCKHUKA CIETYIOIIUX KOMIIETCHIIUNA:

YK-1 «CrocoGeH oCyIIecTBIATh MOUCK, KPUTHUCCKUN aHAIM3 U CHHTE3 MHGOpMAIIUH,
IPUMEHSTh CUCTEMHBIN IIOJIXOJ 111 PELIEHUS IOCTABJIEHHBIX 331a4»

VYK-2 «Crocoben ompenensath Kpyr 3aja4 B paMKaxX IOCTaBJICHHOHW I W BBIOMpATh
ONTUMAJIbHBIE CIOCOOBI UX PEHICHUs, UCXO U3 JACHCTBYIOIIMX MPABOBBIX HOPM, MMEIOLIMXCS
PECYPCOB U OTpaHUYCHUI

OIIK-6 «CrocobeH aHanM3upoBaTh M pa3pabaThIBaTh OPraHU3AIMOHHO-TEXHHUYECKUE U
SKOHOMMYECKHE MPOLECCHl C MPUMEHEHHUEM METO/I0B CUCTEMHOIO aHalli3a U MaTeMaTUYeCKOro
MOJIETTUPOBAHUS»

CopepxaHue OUCIMILTUHBI OXBaThIBAET KPYr BOINPOCOB, CBS3aHHBIX C OCHOBHBIMHU
MaTeMaTUYECKUMHU MOJEIIIMU, METO/IaMHU U aJITOPUTMaMU TEOPUH CUCTEM M CUCTEMHOI'O aHAJIN3a,
KOTOpBIC HAXOASAT MIPUMEHEHUE TPU aHAIIN3€ CIOKHBIX SKOHOMHUYECKUX U TEXHUYECKUX CUCTEM U
IIPOLIECCOB.

[IpenogaBanne AMCHUIUIMHBI MpEeAycMaTpuUBaeT ciexyrompe ¢GopMbl OpraHu3aluu
y4e0HOT0 MpoIiecca: JICKINH, 1a00paTopHbIe pabOThI, CAMOCTOSITENIbHAS pad0Ta 00yJarOIIErocs.

[IporpaMMoii IHUCHUIUIMHBI TPETYCMOTPEHBbI CIEAYIOIIUE BHUABI KOHTPOJS: TEKYIIMMA
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUYHAS aTTeCcTalus B popMe dK3aMeHa.

OO6mias TpyZAOEMKOCTh OCBOEHUS AMCLMILTUHBI COCTaBIseT 4 3a4eTHBIX eAuHHIbI, 144
yaca.

SI3bIK 00yUYeHUs IO JUCIUILTUHE «PYCCKHID)



1. TlepeueHb MIIAHUPYEMBIX PE3YyJIBTATOB O0YUYEHUS MO TUCIUILINHE

1.1. Ilenu npenogaBaHusi JUCHUTUIIMHBI

[Tonyuenne oOydJarOMIMMHUCS HEOOXOIWMBIX 3HAHWH, YMEHHUHW M HaBBIKOB B 00JacTH
aHaJIM3a ¥ CHHTE3a CIIOKHBIX YKOHOMUYECKUX M TEXHHUYECKHX CHUCTEM M IMPOIIECCOB HAa OCHOBE
METOJIOB OOIIeld W MaTeMaTHYECKOH TEOPHH CHCTEM, MaTEMaTHUYECKOr0 W KOMITBIOTEPHOTO
MOJICTTPOBAHUS, METOI0B CUCTEMHOT'O aHAJIH3A.

1.2. JlucumriuiiHa BXOJUT B COCTaB 00s3aTEIbHON YacTH 00pa30BaTEILHOM MPOTrPaMMBI
BEICIIero oopazosanus (naiee — OIT BO).

1.3. TlepeueHb mIaHUPYEMBIX PE3YIHTATOB OOYUYCHHS MO JUCIIUIUIMHE, COOTHECEHHBIX C
IUTaHUpYEMbIMU pe3yibTatamu ocBoeHust OIT BO.

B pesynbrare m3yueHus AUCIUIUIMHBI OOYYAIOIIMKUCS JTOJDKEH 00J1a/laTh CIeAYIOIUMHU
KOMIIETCHIIMSIMY WM WX 9acTaMu. KOMIETeHIINY U WHAWKATOPHI MX JTOCTHXKEHUS TPUBEICHBI B
Tabymue 1.

Tabmuna 1 — [lepeueHb KOMIETCHIIMN U UHAUKATOPOB UX JIOCTHXKEHUS

Kon n
Kareropus (rpymnmna) Kon n HaumMeHoBaHre HHIUKATOpa
HaVMEHOBaHUE
KOMIIETEHIINHA JOCTHKEHHUS KOMIIETEHIINHU
KOMIIETEHIIUH
VK-1 Criocoben
OCYIIECTBIISATh
IIOUCK
> o VYK-1.3.2 3HaTh METOUMKH CUCTEMHOTO
KPUTUYECKUI
MOAXO0/a JIJIsl PEIICHHS TIOCTABJICHHBIX
aHaJIu3 U CUHTE3
YHuBepcanbHbIe 3a1a4
nH(pOpMaIny,
KOMIIETCHIINHU — VK-1.B.2 BnageTh HaBBIKAMH CUCTEMHOIO
P . MOAXO0Ma JIJIsl PEIICHHS] TIOCTABIICHHBIX
CHCTEMHBIN MOAXO0/,
3a1a4
JUTSL peIIeHUs
MOCTaBJIEHHBIX
3amaq
VYK-2 Criocoben
ONPENENATh KPyT
3a/1a4 B paMKax
MOCTaBJICHHOM I11EJTH
U BbIOMpATh
ONTUMAJIbHBIE VYK-2.3.1 3HaTh BUABI PECYpPCOB U
YHuBepcaabHbIE
CIIOCOOBI X OTpaHWUYEHUS JUIsl pEIICHUS TTOCTaBICHHBIX
KOMITETECHITUH

peuieHus, uCXoas
13 IEUCTBYIOIINX
IIPaBOBBIX HOPM,
AMEIOIINXCS
pecypcoB u
OTpaHUYCHUHN

3aga4

OIIK-6 Cnocoben
aHAJIM3UPOBATh U

OIIK-6.3.1 3HaTh OCHOBBI TEOPUU CUCTEM
Y CHCTEMHOTO aHaJIN3a, TUCKPETHOM

pa3pabaTbIBaTh MaTE€MaTHUKHU, TEOPUU BEPOSITHOCTEN U

OpraHU3alMOHHO- MaTeMaTH4YeCKOW CTaTUCTUKH, METOJOB

TEXHUYECKUE U ONTUMU3ALMU U UCCIICJOBAaHUS OIIEpALIUi,
O6menpodeccuoHaabHbIE .

SKOHOMUYECKHE HEYETKHUX BBIYMCICHU, MAaTEMaTHYECKOTrO
KOMIIETCHIIUU

IIPOLIECCHI € Y UMHATALlHOHHOTO MOJEIINPOBAHUS

NIPUMEHEHUEM OIIK-6.Y.] ymeTs NpUMEHATh METOBI

METOJI0B TEOPUH CUCTEM U CUCTEMHOI'O aHAJINA3a,

CUCTEMHOTO MaTe€MaTH4eCKOro, CTaTUCTUYECKOTO U

aHanu3a u MMUTALMOHHOTI'O MOJCIIMPOBAHUS IS




MaTeMaTHu4ICCKOIro
MOACIINPOBAHUSA

ABTOMATHU3AIMH 33144 IPUHATH
pelieHni, aHanu3a nH(HOPMallMOHHBIX
MMOTOKOB, pacyeTa YKOHOMHUYECKOM

3¢ (PEeKTUBHOCTH U HAAC)KHOCTH
WH(OPMAIIMOHHBIX CHCTEM M TEXHOJOTHH
OIIK-6.B.1 Bnanetsr HaBLIKAMU
MIPOBEJICHUS] MH)KEHEPHBIX PACUECTOB
OCHOBHBIX ITOKa3aresei
PE3yJIbTATUBHOCTH CO3JJAHHS
MPUMEHEHUS MH()OPMALIMOHHBIX CUCTEM U
TEXHOJIOTHI

2. Mecro nucuurnHbl B cTpykType OI1
JucuumnimHa MoxeT 6a3upoBaThCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOIUMUCS

IIPU U3YYECHUH CIICYIOIUX TACIUILIAH:
— «JluckpeTHas MaTeMaTUKaY,
— «Teopus BepoATHOCTEN»

— «HpopMalnOHHbIE CUCTEMBI U TEXHOJIOT U
3HaHMs, TOJYYEHHBIE NPU W3YYEHHU MaTepuana MaHHOW IHUCLUIUIMHBI, MUMEIOT Kak
CaMOCTOATENIBHOE 3HAYECHHE, TaK U UCIOJIB3YIOTCS IPA U3YUYEHNUN JPYTUX JUCIMILIAH:

— «MopgenupoBaHue»
— «YHOpaBleHUE IPOEKTAMUY,

— «IIpoexTupoBanue HHPOPMALIMOHHBIX CUCTEM).

3. O0beM u TpyI0EMKOCTh TUCIUTLIAHBI
Jannaple 00 o0meM o0beMe TUCIUIUIMHEI, TPYIOSCMKOCTH OTACIBHBIX BHJIOB y4eOHOM
paboThI 1O IUCHUIUIMHE (M pacipeelieHne 3TOW TPYI0EMKOCTH [0 CEMECTPaMm) MpeICTaBICHbBI B

Tabnuiie 2.

Tabmuua 2 — O6beM U TPYA0EMKOCTh IUCIUIIIINHbI

TpyroemMKOCTh 11O
Bun yuebnoit paboThl Bcero ceMecTpam
Ne5
1 2 3
Oowan mpyooemKocno oucyuniuHl, 4/ 144 4/ 144
3E/ (uac)
U3 Hux uacoe npakmuueckou no020moeKu
Ayoumopnole 3auamus, BCEro Jac. 20 20
B TOM YHCIIE!

neknuu (JI), (wac) 8 8

npakTuyeckue/cemunapckue 3ansatus (I13), 4 4

(dac)

naboparopubie padotsl (JIP), (1ac) 8 8

KypcoBoii npoekT (pabota) (KII, KP), (uac)

JK3aMeH, (Jac) 9 9
Camocmoamenvnasn paboma, Bcero (dac) 115 115
Buo npomesxcymounoii ammecmayuu’ 3a4er,
mudd. 3ader, sk3amen (3auer, Hudd. 3ay, JK3. JK3.
DK3.*%)

*k
IIpumedanue: xaHaUAATCKHI SK3aMeH




4. ConepxaHue JUCITUTUTHHBI
4.1. Pacnpeznenenue TpyI10€MKOCTH JTUCHUILIMHEI 110 pa3jiejaM U BUIaM 3aHITHH.
Pazgenbl, TeMbI TUCITUTIIIMHBI M KX TPYJIOEMKOCTh IIPUBECHBI B Ta0IUIIE 3.

Tabmuua 3 — Pazesnbl, TeMbl TUCIMILIMHBI, UX TPYA0EMKOCTh

Pasesnbl, TEMBI AUCIUTLIHHEL Jlexm | 113 JIP KII CPC
’ (gac) (C3) (gac) (ac) | (wac)
Cemectp 5
Pasznmen 1. O6mias TeOpHst CHCTEM 2 21
Paszzen 2. Marematiueckast TEOpHsi CHCTEM 2 2 21
Paszzen 3. Teopust CHCTEM YIIPaBJICHHS 2 2 4 21
Paszmen 4. MeTopl 1 3a/1a4d CHCTEMHOTO aHAJIH3a 2 2 2 52
Hroro B cemectpe: 8 4 8 115
Hroro 8 4 8 0 115

[IpakTnueckass TOATOTOBKA 3aKJIOYAETCd B  HEMOCPEJICTBEHHOM  BBINOJHEHUU
00y4JaroIMMUCS OMPEICTICHHBIX TPYAOBBIX (YHKIIHIA, CBSI3aHHBIX ¢ OyayIiel npodeccuoHanbHON
JIESITELHOCTBIO.

4.2. CopnepxaHue pa3/iejoB U TEM JICKIIMOHHBIX 3aHSATHH.
CopepxaHue pa3/ieiioB U TeM JICKIIMOHHBIX 3aHATHI IPUBEICHO B Ta0HIIE 4.

Tabnuna 4 — ConeprkaHue pa3aesioB U TeM JEKIIMOHHOTO [TUKIIa
Howmep paznena Ha3Banue u copeprxanue pa3jeinoB U TeM JEKIIMOHHBIX 3aHATHI

1 Hcropus cucteMHbIX uccienoBaHuil. O030p NpUKIAHBIX HAPaBICHUN
B TEOPUHU CHCTEM M CUCTEMHOM aHayin3e. OCHOBHBIE MOHATHS 001IeH
teopuu cucteM. ColictBa cucreM. Monenu cucreMm. Knaccuduxanus
CHCTEM.

2 TeopeTuKo-MHOKECTBEHHOE OIPENIEICHUE CUCTEMBI. AKCHOMBI
MaTeMaTU4ecKoil Teopuu cucteM. [[oHsITHE TMHAMUYECKON CUCTEMBI.
CucTembl ¢ HEMIPEPBIBHBIM U JUCKPETHBIM BpeMeHeM. CBolicTBa
JTUHAMHUYECKUX CUCTEM. Y CTOMYMBOCTb. Y IPABISEMOCTb.
Ha6monaemocts. UneHTUPHUIIMPYEMOCTD.

3 Monenu nuHamudeckux cucreM. OnucaHue BO BpeMEHHON 00J1acTH.
Ornucanue B IpOCTPaHCTBE COCTOSHUN. JIMHEHbIe U HETMHEHHbIE
cucreMsl. JInneapuzamus. Onucanue B 4aCTOTHOM 00JIacTH.
[lepenarounsie GyHKINU U CTPYKTYpHBIE cXeMbl. Kputepuu
YCTOMYMBOCTH, YIPABISIEMOCTH U HAOIFOTAEMOCTH JTMHEWHBIX CHCTEM.
Crabunusupyroias oopatHast cBs3b. OOpaTHas CBSA3b IO COCTOSHUIO.
Ob6parHas cBs3b 1o Beixoy. HabGmronatens coctosinusi. CUHTE3 U
MOJIETTMPOBaHHE CHCTEM ¢ 00paTHOH cBs3bi0 B SCilab/Xcos.

4 MeTonbl ¥ 3a/1aUN CHCTEMHOTO aHaIn3a. 3aJaud JHHEIHOT O
nmporpammupoBaHnus. TpaHcnopTHas 3a1a4a. 3ajada O Ha3HAYCHUSIX.
3ajaun Teopuu Urp. MarpuyHas urpa Kak 3ajiada JJMHEHHOTO
porpaMMupoBaHus. PerieHue 3agad JMHEHHOTO IPOrpaMMUPOBaHUS B




Python/SciPy. IIpunsTre pemeHnii B yCIOBUSX NOJTHOW ¥ YaCTHYHON

HCOMMPCACIICHHOCTHU.

4.3. TlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS
Tembl IpakTHUECKUX 3aHATHI U UX TPYTOEMKOCTh IIPUBEICHBI B TAOJIHIIC 5.

Tabmuna 5 — [IpakTuueckue 3aHsATHs U UX TPYJI0EMKOCTh

U3 Hux No
Tembl Dopmbl .
Ne TpymoeMKOCTh, | IPaKTUYECKOH | pa3aerna
MPaKTUYECKHUX MPaKTUYECKHUX
/1 o " (dac) MOJATOTOBKH, | TUCIIHII
3aHATHN 3aHATHH
(qac) JIMHBI
Cemectp 5
1 AHanus cucreMm Pemenue 3amau 2 3
yIpaBlIeHUs
2 TpancnopTtHas Pemenue 3anau 2 4
3ajaya
Bcero 4

4.4. JlabopatopHble 3aHATUS
Tembl 1aOGOpaTOPHBIX 3aHATHI U UX TPYJOEMKOCTh NPUBEIEHBI B TabnuIe 6.

Tabmuua 6 — JIabopaTopHbI€ 3aHATHS U UX TPYIOEMKOCTb

N3 aux No
Ne HaumenoBanue nabopatopHbix paboT TpyNOCMKOCTS, | IPaKTHUECKOH | pasiea
/a (dac) IIOJTOTOBKH, | JHCIIUII
(gac) JIMHBI
Cemectp 5
1 | MopenupoBanrue JUHAMUYECKUX CUCTEM B 2 2
Python
2 | AHanW3 M CHHTE3 JTUHAMHYECKHUX CHCTEM B 4 3
Scilab
3 | Pemienue matpuuHoii urpsl B Python/Scipy 2 4
Bcero 8

4.5. KypcoBoe mpoeKkTHpOoBaHHEe/ BHITIOTHEHUE KypCOBOW PabOTHI
VY4eOHBIM MJIaHOM HE TPEIyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00y4aronIXcs
Buapl camocTosiTennbHON paboOThI B €€ TPYIO0EMKOCTh MPUBEICHBI B Ta0IHIIE /.

Tabnuna 7 — Buabl caMmocTosTenbHON pabOThI M €€ TPYA0EMKOCTh

Bcero, | Cemectp 5,
qac qac

1 2 3

Buna camocTositenpHOM pabOThI




W3ydenue TeopeTUYECKOro MaTeprasa 90 90
qucturuael (TO)
KypcoBoe npoextuposanue (KII, KP)
Pacuetno-rpaduueckue 3aganus (PI'3)
Brimonnenue pedepara (P)
[ToaroroBka K TeKyuieMy KOHTPOJIIO 5 5
ycneBaemocTH (TKY)
Jlomamuee 3ampanue (/13)
Kontposbabie paboThl 3a09nnKoB (KP3) 10 10
IToaroroBka K mpOMeEKyTOYHON 10 10
atrectaruu (I1A)

Beero: | 115 115

5. IlepeueHnb yueOHO-METOAMYECKOTO OOECTICUCHUS
JUIS CAaMOCTOSITENIbHON PaboThl 00yUaromUXCsl 0 JUCHUIUIMHE (MOJLYJII0)
Y4eOHO-MEeTOINYECKHE MaTEePUAIIbI JIs1 CAMOCTOSITEIbHON paboThl 00yJYaromuXcs YKa3aHbl B I1.11.

7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3JaHUN
[lepedyeHpb neYaTHBIX U SJEKTPOHHBIX YUeOHBIX M3IaHUI MPUBEIEH B TaOIuUIE 8.
Tabnuua 8— [lepeyeHb Ne4yaTHBIX U JIEKTPOHHBIX YUEOHBIX U3AaHUMN

nocobue / B. B. Ilepmtok, B.
A. ®etucos ; C.-Ilerepb. roc.
VH-T a3POKOCM.
npubopoctpoenus. - CII6. :
Wzn-so I'VAII 2010. - 124 c.

Komuectso
SK3EMILLIPOB
UlliLll_Hggl)g/ ec bubnuorpaduueckas ccplika B 6?5;?;2%6
AIEKTPOHHBIX
AK3EMILISIPOB)
004.8 C 40 CuctemHsIii aHanmu3: yuebnoe | 40
noco6ue / H. H. Maiiopos [u
ap.]; C.- Ilerepb. roc. yH-T
a’pOKOCM. TPUOOPOCTPOCHHUSL.
- CIIO. : U3n-Bo I'YAIL, 2016.
- 137 c.
004.8 C 40 CucreMHBIN aHAIN3 B 50
(byHIaMEHTaJIbHBIX U
MIPUKJIAJHBIX UCCICTOBAHUAX /
C. B. badypos [u ap.]; C.-
ITetep®d. roc. yH-T a3pPOKOCM.
npubopoctpoenus. - CII6. :
[Tomurexnnka,2014. - 378 c.
004.8 I1 27 Cucremuslii aHanus: yuebnoe | 157

https://e.lanbook.com/book/212207

IIes3nep, JI. 1. Teopus

CUCTEM yIpaBlieHUs: yueOHOe




noco6wue / JI. [1. IleB3uep. —
Cankr-IlerepOypr: Jlans,
2022. — 424 c.
https://e.lanbook.com/book/211817 IOmarynos, M. I'. Beenenue B
TEOPHIO JTUHAMUICCKUX

cucreM : yueOHOe mocobue /
M. T'. FOmarynos. — CaHkT-
[TerepOypr : Jlanp, 2022. —
272 c.
https://znanium.com/catalog/product/1844314 | Kopukos, A. M. Teopus
CHCTEM M CUCTEMHBIN aHaIuU3 :

ydyebHoe nmocodue / A.M.
Kopuxos, C.H. [1aBnoB. —
Mocksa : UHOPA-M, 2022. —
288 c.
https://znanium.com/catalog/product/1093213 | Baosus, B. M. Teopus cuctem
Y CUCTEMHBIN aHaJu3 :

y4eOHUK [yt OakanaBpoB / B.
M. Bnogum, JI. E. Cypkoga, B.
A. BanentnHoB. — MockBa :
N3 paTenscko-Topronas

kopropanus «JlamkoB u Ky,
2020. - 642 c.

7. TlepedyeHb AIEKTPOHHBIX 00pPa30BaATEIBHBIX PECYPCOB
nH(}OPMaIMOHHO-TEIIEKOMMYHHUKAITUOHHOM ceTn « IHTepHeT»
[lepeuens AIIEKTPOHHBIX o0pa30BaTeNbHbIX pecypcos MH(pOpPMaLOHHO-
TEJIEeKOMMYHUKAIIMOHHONW ceTn «UVHTepHeT», HEOOXOAMMBIX MJii OCBOCHHUS TUCIUILIAHBI
npuBezieH B Tabnuue 9.

Tabmuma 9 — IlepedyeHb DJIEKTPOHHBIX O0pa30BaTEIbHBIX PECYpPcOB HMH(POPMAIIMOHHO-
TEJIEKOMMYHUKAIMOHHOU ceTH «/HTepHeT)
URL anpec HaumeHnoBanue

https://e.lanbook.com/ | DBC «Jlaub»

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHIMA
8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEYCHHsI, HCIIOB3yEeMOTO TIPH OCYIIECTBICHUH
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUIHHE.
[TepeueHs UCTIOIB3YEMOTO MMPOTPAMMHOTO OOECTICUeHUs TIpeicTaBieH B Tadsmire 10.

Tabmuua 10— Ilepedyens nporpaMMHOro o0ecrieyeH s

Ne /1t HanmenoBanue
1 Python/Spyder
2 Scilab/Xcos
82 HepequL I/IH(bOpMaLII/IOHHO-CHpaBO‘-IHBIX CHUCTEM, I/ICHOJ’ILSyeMBIX HpI/I

OCYIIECTBIIEHUU 00pa30BaTEILHOTO MPoLiecca MO AUCIUILIINHE



[lepeuens ucnoab3yeMbIX HHPOPMALIMOHHO-CITPABOYHBIX CUCTEM MPECTABIICH B TA0IHIIE
11.

Tabmuna 11— [epeuenb nHGOPMAIIMOHHO-CIIPABOYHBIX CUCTEM
Ne n/nn HaumenoBanune

He npenycmotpeno

9. MarepuanbHO-TeXHUYECKast 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH  0a3bl, HEOOXOMUMOW Ui  OCYIIECTBICHUS
00pa30BaTeNLHOTO MpoIiecca Mo TUCIUTUIMHE, IPECTaBICH B Tabmuiel 2.

Tabauna 12 — CoctaB MaTepHalibHO-TEXHUUECKON 0a3bl

No HaumeHnoBanue cocTaBHOI 4acTh Howmep ayautopuu
/1 MaTepHUaTbHO-TEXHIUUECKON 0a3bl (npu HEOOXOIUMOCTH )

MynsTuMeaniiHas JeKIUOHHAS ay IUTOPHUs

KomnbrorepHslii knacc

10. OueHouHble cpeAcTBa Uil IPOBEICHUS TPOMEKYTOUHOM aTTeCTAIlH
10.1. CocTaB OIICHOYHBIX CPEICTBAJIS MPOBEACHUS IPOMEXKYTOYHOH aTTeCTAIlUH
oOy4aromuxcs Mo AUCUUIUINHE MPUBEAeH B Tabnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIsl IPOBEACHHMSI IPOMEKYTOYHON aTTeCTaIlluU

Buj npoMexyTOYHOH aTtTecTaluu [TepedeHb OLIEHOYHBIX CPEJCTB
DKk3aMeH Crrcok BONPOCOB K 3K3aMEHY;
DK3aMeHalMOHHbIE OUJIETHI;
TecTsl.

10.2. B kayectBe KpUTEpUEB OICHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00y4YarolMMHcs MpUMEHseTcsl 5-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMH, KOTopas nmpuBeaeHa B Tabnuie 14. B TeueHune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast mKaga MOIYIbHO-PEHTHHIOBOM CCTEMBl Y HUBEPCUTETA, ITPABUIIA UCTIOIb30BAHUS
KOTOPOM, YCTaHOBJIEHBI COOTBETCTBYIOLLUM JIOKaJIbHBIM HOpMaTUBHBIM akToM 'Y AIL.

Tabmuua 14 —Kpurepuu oLieHKH YpOBHSI CPOPMHUPOBAHHOCTH KOMIETEHIUH
OuieHKa KOMIIETEHIIMU
S-0ayuTbHas IIKana

XapakTeprcTrka COpMUPOBAHHBIX KOMITETEHITHIA

— oOyuaronuiics ri1y0OKO M BCECTOPOHHE YCBOWJI IMPOrpaMMHBIHI
MaTepHal;

— YBEPEHHO, JIOTUYHO, [TOCIIEI0BATEIBHO ¥ IPAMOTHO €0 M3J1araer;
— OIMpasiCh Ha 3HAHUS OCHOBHOW W JIOTIOJHUTEIHHOW JUTEPaTyphl,

«OTIINYHO)

GATTCHOY TECHO  MPUBS3bIBAET YCBOEHHBIE  HAy4YHbIE TMOJOKEHUS  C
MPAKTUYECKOU JIEATETbHOCTHIO HAIIPABIICHNUS,
— yMesio0 000CHOBBIBAET M apTyMEHTUPYET BBIJIBUTAEMBIE UM HJICH,
— JIeNaeT BBIBOILI U 0000IIEHUS
— CBOOOJTHO BJIQJICET CUCTEMOM CIEIUATU3HPOBAHHBIX IOHSTHMH.
— o0yuJaromuiicss TBep0 YCBOWI MPOTpaMMHBINA MaTepuai, TpaMOTHO
W TO CYIIECTBY H3JaraeT ero, ONMUpasch Ha 3HAHUS OCHOBHOM
JINTEPATYPEL;

«XOpOILIO» PaTypeL, v
— HE JIONYCKAET CYIIECTBEHHBIX HETOYHOCTEH;

«3a4TECHO»

— YBA3BIBAET YCBOCHHBIE 3HAHUS C IMPAKTUYECKOU JESITEIBHOCTHIO
HaMpaBJICHUS,
— aprYMEHTUPYET HaYYHBIE MOJIOKEHHUS;




Or11eHKa KOMITETEHITHN

5-0autbHad mIKaIa

XapakreprcTrka ChOpMUPOBAHHBIX KOMITCTECHITHIA

— JIeJIaeT BBIBOIBI U 000OIIECHHUS;
— BJIQJICET CUCTEMOM CIIeNaTN3UPOBAHHBIX TTOHSTUH.

«YyOOBJICTBOPUTEIIBHO»
<GavYTCHO»

— o0yyarouuiicss yCBOMII TOJIbKO OCHOBHOM NMPOTrpaMMHBIN MaTepHal,
10 CYLIECTBY M3JIaraeT €ro, ONMpasch Ha 3HAHUS TOJBKO OCHOBHOM
JUTEPATYPHI,

— JIOMYCKaeT HeCYIECTBEHHbIE OIIMOKN U HETOYHOCTH;

— UCTIBITHIBAET 3aTPYJHEHUS] B IMPAKTHUECKOM NMPUMEHEHUH 3HAHUN
HaIpaBJICHNUS,

— c1a00 apryMEHTUPYET HayYHbIC MTOJIOKEHUS;

— 3aTpyAHseTCs B (OPMYIMPOBAHUU BBIBOJOB U 0000IIEHUI;

— YaCTUYHO BJIaJICET CUCTEMOH ClielaaIn3uPOBAHHBIX OHSITUH.

«HEYAOBJICTBOPUTCIIBHO»
«HC 3a4YTCHO»

— o0yJaronuiicss He YCBOWJI 3HAYHTEIBHOW YacTH IMPOTPAMMHOIO
MaTepuana,

— JIOTYCKAeT  CYNIECTBEHHbIC OMIMOKM W  HETOYHOCTH  IPH
paccMOTPEHHH MPOOJIEM B KOHKPETHOM HAIIPaBJICHHUH;

— UCTIBITBIBACT TPYAHOCTH B MPAKTUYCCKOM MPUMCHCHHUH 3HAHMIA,

— HE MOKET apryMEHTHPOBATh HAYYHBIC ITOJOXKCHIS;

— He (opMyIIHpYET BEIBOJOB K 0000IICHHI.

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM UHBIC MaTEPHAIIBI.
Bompocsr (3amaun) nis sK3aMeHa peIcTaBlIeHbl B Tadimie 15.

Ta6muma 15 — Borpocs! (3agaun) 115 2K3aMeHa

Ne n/nn Ilepeuenb BonpocoB (3aau) i SK3aMeHa Koz
WHIMKATOpa

1 OcHoBHbIE IOHATHS 00LIEH TEOPUH CUCTEM OIIK-6.3.1

2 Knaccugukanus cucrem OIIK-6.3.1

3 TeopeTuK0-MHOKECTBEHHOE OIPEIeTICHHE CUCTEMBI OIIK-6.3.1

4 CBoiicTBa AMHAMUYECKUX CUCTEM: YCTOMYMBOCT, OIIK-6.3.1
YIPaBIIEMOCTh, HAOJIIOIAeMOCTbh, HACHTUDHUIIMPYEMOCTh

5 Onucanue TMHAMUYECKUX CUCTEM B IIPOCTPAHCTBE OIIK-6.3.1
COCTOSIHUI

6 Omnuncanre TUHAMHUYECKAX CUCTEM B YaCTOTHOU 00J1acTH OIIK-6.3.1

7 Kputepun ycToiiunBoCcTH, yIpaBasieMOCTH U OIIK-6.VY.1
Ha0JI101aeMOCTH JIMHEHHBIX CUCTEM

8 Crabunusupyromas oopaTHast CBs3b OIIK-6.B.1

9 3aaya TUHEHHOTO MPOrPaMMHUPOBAHUS YK-2.3.1

10 TpaHcnopTHas 3a1ada YK-2.3.1

12 3amaya 0 Ha3HAYEHUSIX VK-2.3.1

13 MartpuuHas urpa YK-1.B.2

14 MeToabl NPUHATHUS PELICHUIN B YCIOBUAX YK-1.3.2
HEOIPEIeIEHHOCTH

15 MojenupoBaHHe CIy4ailHbIX YMCE U TOTOKOB COOBITHI OIIK-6.VY.1

16 KoHeunble nenu MapkoBa ¢ HENIpepbIBHBIM BpPEMEHEM OIIK-6.Y.1

17 Koneunsle nenu MapkoBa ¢ AMCKPETHBIM BPEMEHEM OIIK-6.VY.1

18 OCHOBHBIE IOHATHUS TEOPUH CHCTEM MAaCCOBOIO OIIK-6.VY.1
o0cIyKUBaHUs

19 OnHOKaHaJbHAS CHCTEMa MacCOBOTO OOCITYKUBaHHUS OIIK-6.Y.1

20 MHorokaHajibHasi CHCTEMa MacCOBOT0 00CTyKMBAaHUS OIIK-6.VY.1




Bompocsr (3amaun) s 3aueta / qudd. 3auera npepcraBieHsl B Tabnuie 16.
Tabmuna 16 — Bonpocs! (3agaun) ams 3adera / audd. 3ayera

Ne i/t

[Tepedyens BonpocoB (3amav) myist 3adeta / nudd. 3auera

Kon
WHJIUKAaTOpa

Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO

[lepeyenp TeM Ui KypCOBOTO IPOCKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHI
MpeACTaBICHBI B TabmwmIe 17.
Tabmuua 17 — IlepeueHp TeM sl KYPCOBOTO MPOSKTUPOBAHMSI/BHIIIOJTHEHHUSI KYPCOBOM paboThI

No /a1 [TpumepHBIi IepedeHb TeM A KypCOBOTO MTPOSKTUPOBAHMS/BBIITOTHEHHS
B KypCOBOH paboThI
Y4eOHBIM IIJIAHOM HE MTPEAYCMOTPEHO
BOHpOCBI AJIe OpPOBCACHUA HpOMe)KYTOQHOfI arreécCralliu B BHAC TCCTUPOBAHUA

MpeACTaBICHBI B Ta0nwuie 18.

Tabnuua 18 — IIpumepHblii iepeueHb BOIIPOCOB JJIsl TECTOB

Ne i/t

[IpumepHBIii iepeueHb BOMPOCOB ISl TECTOB

Kon
WHJIUKAaTOpa

1

Cucrema — 310
1) MHO€CTBO 3JIEMEHTOB 33/1aHHON IIPUPObI
2) MHOXEeCTBO CBsI3€i MKy IIEMEHTAMH

3) MHO0XeCTBO B3aMMOCBSI3aHHBIX 3JICMCHTOB, o6pasy}01unx CAHUHOC

eJI0€
4) MHO0KeCTBO BXOJHBIX M BBEIXOJHBIX CUTHAJIOB

OIIK-6.3.1

OCHOBOIT0JIO)KHUKOM OOLIEH TEOPUU CUCTEM SIBIIIETCS
1) H. Bunep

2) JI. ¢pon bepranandpu

3) K. llennon

4) A. Toropunr

OIIK-6.3.1

CranuoHapHasi cUCTEMa — 3TO

1) cucrema ¢ M3BECTHBIMH MTapaMeTpaMH

2) cucrema co ciay4alHbIMM MapaMeTpamMu
3) cuctema ¢ UHTEPBaJIbHBIMU [TapAMETPaMHU
4) cucremMa ¢ NOCTOSIHHBIMU TapaMeTpamMu

VK-1.3.2

JnHamuyeckas cucrema — 310

1) cucrema ¢ U3MEHSIOIIKUMCS COCTOSTHUEM

2) cuctema ¢ U3MEHSIIOIIMMHUCS NTapaMeTpaMu
3) cucrema ¢ U3MEHSIOIEICS CTPYKTYpOol

4) cuctema ¢ 00paTHOM CBSA3BIO

VK-1.3.2

Ilepenarounas pyHKIUS CUCTEMBI
y"+2y’-3y=u-2u’

paBHa

1) g(s)=(s>+2s-3)/ (1-25)

2) 9(s)=1/(s?*+2s-3)

3) g(s)=s/(s*+2s-3)

4) g(s)=(1-2s)/(s*+2s-3)

OIIK-6.B.1

[epenarounas pyHKIMS MapaIIETLHOTO COSTUHEHHS 3BEHBEB C
nepeaarouHbiMu GpyHKmsaMu g1(S) u g2(s) paua

1) 9(s)=91(s)/(1-91(s)92(s))

2) 9(s)=91(s)92(s)

OIIK-6.B.1




3) 9(s)=g1(s)+92(s)
4) 9(5)=91(5)/g2(s)

IMepenarounast GyHKIHS TOCIEI0BATEILHOIO COETHHEHHSI 3BEHBEB C
nepeaarounsiMu GyHkmusamu g1(S) u g2(s) pasua

1) 9(s)=g1(s)/(1-g1(s)92(s))

2) 9(s)=91(s)92(s)

3) 9(s)=g1(s)+92(s)

4) 9(s)=91(s)/g2(s)

OIIK-6.B.1

Cucrema

y"-2y'+3y=10u

B IIPOCTPAHCTBE COCTOSIHUN OIIMCBHIBACTCS YPABHEHUAMU
1) dx1/dt=x2, dx2/dt=-3x2+2x1+10u

2) dx1/dt=x2, dx2/dt=-3x1+2x2+10u

3) dx1/dt=x2, dx2/dt=3x1-2x2+10u

4) dx1/dt=x2, dx2/dt=-3x1+2x2-10u

OIIK-6.Y.1

Kaxkag cucreMa aCHMOTOTUYECKH YCT olyuBa?
1) x(t+1)=1,5x(t)

2) X(t+1)=-1,5x(t)

3) dx/dt=0,5x

4) dx/dt=-1,5x

OIIK-6.V.1

10

Kaxkas cucrema He BJISIETCS aCUMITOTHYECKU YCTOMYUBOM?
1) x(t+1)=0,5x(t)

2) X(t+1)=-1,5x(t)

3) dx/dt=-0,5x

4) dx/dt=-1,5x

OIIK-6.Y.1

11

JI71st aCHMITTOTHYECKON yCTOWYMBOCTH cucTeMbl AX/dt=AX
HEO0XOUMO U JIOCTaTOYHO

1) Bce cOOCTBEHHBIC YnCIia MATPUIIBI A 110 MOJYIIFO MeHbIIe |
2) Bce COOCTBEHHBIE YK CJIa MATPUIIBI A TI0 MOy IO OosbIe 1
3) Bce COOCTBEHHBIC YMCIa MATPHUIIBI A HMEIOT OTPHILIATEIbHBIC
JEHCTBUTEIILHBIC YACTH

4) Bce COOCTBEHHBIC YHCIIa MATPHUIIBI A HMEIOT TIOJIOKHUTEIbHBIC
JCHCTBUTENBHBIC YaCTH

VYK-2.3.1

12

JInst acCHMITTOTHYECKOM ycToWuMBOCTH cucTeMbl X(t+1)=AX(t)
HEO0O0XOIUMO U JOCTATOYHO

1) Bce COOCTBEHHBIE YUCIa MATPHIIBI A 10 MOTYJTFO MEHbIIe |
2) Bce COOCTBEHHBIE YK CJIa MATPUIIBI A TI0 MOy IO OosbIe 1
3) Bce COOCTBEHHBIE YHCIa MATPHIIBI A HMEIOT OTPHIIATEIILHBIC
JEHCTBUTEIILHBIE YaCTH

4) Bce COOCTBEHHBIE YMCIIa MATPHUIIBI A UMEIOT MOJIOKHTEIbHBIE
JEHCTBUTENILHBIE YaCTH

VYK-2.3.1

13

Marpuria ynpasisemoctu cuctembl dx/dt=Ax+Bu, y=CX umeer Bua
1) [B,A]

2) [AT,CT]

3) [CTATCT,...,(AH™C™]T

4) [B,AB,...,A"™]

VK-1.3.2

14

Marpuriia Hadmogaemoctu cuctembl dx/dt=Ax+Bu, y=CX umeer
BU/I

1) [B,A]

2) [AT,CT]

3) [CTATCT,...(AH™C™]T

4) [B,AB,...,A™]

VK-1.3.2




15

Kakas cucrema Heympasisiema?

1) x1(t+1)=x2(t), x1(t+1)=-x1(t)+x2(t)+u(t)

2) dx1/dt=x2+u, dx2/dt=x1+u

3) x1(t+1)=x2(t)+u(t), x1(t+1)=-x1(t)+x2(t)+u(t)
4) dx1/dt=x1+x2+u, dx2/dt=x1-x2+u

OIIK-6.B.1

16

[Tpu kaKOM 3HAYCHUHU TTApaMeTpa a CUcTeMa
dx1/dt=x2, dx2/dt=ax1+x2, y=x2
HeHalrronaema?

1)a=1

2) a=-1

3) [a>1

4) a=0

OIIK-6.B.1

17

OtpunarenbHas oOpaTHasi CBS3b:

1) ycunuBaeT BIMsSHUE BHEUTHUX BO3MYIICHUN Ha MOBEJCHHE
CHCTEMBI

2) ctabunu3upyeT JUHAMUKY CUCTEMBI, IETAeT CUCTEMY
YCTOMYHBOM

3) U30JIMpYET CUCTEMY OT OKPYIXKAIOIIEH cpeIbl

4) 3amMeISIeT MePEeX0/IHbIE IPOLIECCHl B CUCTEME

VK-2.3.1

18

HpI/I KaKOM 3HAQUCHHUHU ITapaMCTpa f cucrTema C 06paTHOI7I CBA3BHO
y"+2y’-3y=u, u=-fy

ACUMIITOTHUYCCKHU YCTOﬁHHBa

1) f=3

2) f=-3

3) =4

4) f=1

OIIK-6.B.1

19

[Tpu xakom 3HaYeHuM napamerpa f cucrema ¢ oOpaTHOM CBSI3bIO
y(t+)+y()=u(t), u=-fy

ACHMITTOTUYECKH yCTOMINBA

1) f=1

2) f=-1

3) f=0,5

4) f=-0,5

OIIK-6.B.1

20

Habmonarens npeanasHaueH

1) T TOCTPOCHUS OTICHKU COCTOSIHHSI CHCTEMBI
2) ny1st HaOITFOICHHS 338 BBIXOJOM CHCTEMBI

3) st HaOJIOICHMS 32 BXOJIOM CHCTEMBI

4) nnist uaSHTUPUKAIIUN CUCTEMBI

OIIK-6.3.1

No /1t

TecTbl 1151 TPOBEPKH OCTATOYHBIX 3HAHUI

Komnerenis

3amaHre KOMOMHUPOBAHHOTO THIIA C BEBIOOPOM OJTHOTO BEPHOTO
OTBETa U3 YEThIPEX MPEUI0KEHHBIX U 000CHOBaHKEM BbIOOpA.

[IpounTaiite TekcT, BEIOEpUTE MPABUIIBHBIN OTBET U 3alMILINTE
apryMeHTbl, 000CHOBBIBAIOIIME BEIOOP OTBETA.

Marpuiia ynpasisemoctu cuctembl dx/dt=Ax+Bu, y=CX umeer Bua

1. [B,A]

2. [AT,CT]

3. [CTATCT,... (AD™CTT
4.[B,AB,...,A™

YK-1




3amaHre KOMOMHUPOBAHHOTO THTIA C BLIOOPOM HECKOJIBKUX
BapUAHTOB OTBETA U3 MPEIIOKEHHBIX U Pa3BEPHYTHIM
000CHOBaHHEM BBIOODA.

[TpouwnraiiTe TeKCT, BEIOEPUTE NPABUIIBHBIC BApUAHTHI OTBETA U
3aIUIIATE APTYMEHTHI, 000CHOBBIBAIOIINE BBIOOP OTBETA.

[Tpu kakux 3HAYCHUSX TTapaMeTpoB & u b cucrema
dx1/dt=x2, dx2/dt=x1, y=ax1+bx2
HeHa0 o 1aeMa’?

1.a=1, b=2

2.a=1, b=1

3.a=2,b=-1

4.a=1, b=-1

VK-1

3aI[aHI/Ie 3aKPBITOTO THIIA Ha YCTAHOBJICHUEC COOTBECTCTBU.

[IpounTaiiTe TEKCT U yCTaHOBUTE COOTBETCTBUE. K KaskoM
MO3UIINH, TAHHOM B JIEBOM CTOJIOIIE, MOA0EPUTE COOTBETCTBYIOIIYIO
MO3UIIMIO B TIPABOM CTOJIOIIE.

YcTaHOBUTE COOTBETCTBUEC MCKAY UMCHEM YUYCHOI'O U HAYUHbIM
HaIpaBJICHUEM, OCHOBOIIOJIOKHHUKOM KOTOPOT'O OH ABJIACTCA

Nms yuenoro HayuHnoe HanpaBienue

A H. Bunep 1 | Teopus undopmanuu

JI. pon bepramandu Kubepuernka

B 2
C K. [llenHoH 3 | Teopus anroputmMoB
D 4

A. Trropusr OO11as Teopus cucTeM

A B C D

YK-1

3aHaHI/I€ 3aKPBITOTO THIIA HAa YCTAHOBJICHUEC IMMOCJICA0BATCIIbBHOCTHU

[IpounTaiiTe TEKCT U YCTAHOBUTE MOCIIEOBATEIbHOCTD. 3AMUIINTE
COOTBETCTBYIOIIYIO [TOCIIEI0BATEIBHOCTh OYKB CJIeBa HANpaBo.

3anuumMTe Nocaeq0BaTeIbHOCTh JEUCTBUM MPU aHAIHN3E
ACUMNTOTUYECKOW YCTOMYMBOCTH MOJIOKEHHS PAaBHOBECHS
MHOTOCBSI3HOW HEMPEPHIBHON JUHAMUYECKON CUCTEMBI

A — BrraucinsieM coOOCTBEHHBIE YHCIIa MATPHUITBI CUCTEMBI

B — BeimomnHsieM JIMHeapu3aIfio CHCTEMbI

C — CocraBnsieM ypaBHEHUS JTUHAMUKH CHCTEMBI

D — IlpoBepsiem MpuUHAANIEKHOCTH COOCTBEHHBIX YHCEN MATPHUIIBI
CHCTEMBI JIEBOM YaCTH KOMIIUIEKCHOM INIOCKOCTH

YK-1

3a/ilaHue OTKPBITOrO TUIA C Pa3BEPHYTHIM OTBETOM.

[IpounTaiite TeKCT U HaliTe pa3BEepHYTHI 00OCHOBAHHBIN OTBET.

YK-1




JlaiiTe onpeieneHre napaMeTpuIecKoi HACHTU(HUITIPYEMOCTH
JUHAMUYECKOM CUCTEMBI.

3amanre KOMOMHUPOBAHHOTO TUIIA C BELIOOPOM OJTHOTO BEPHOTO
OTBETa U3 YEThIpeX MPEUI0KEHHBIX U 000CHOBaHNEM BBIOODA.

[IpounTaiite TekcT, BEIOEpPUTE MTPABUIIBHBIN OTBET U 3alHILNTE
apryMeHThI, 000CHOBBIBAIOIIIE BEIOOpP OTBETA.

CroxacTuueckasi cucteMa — 3To

1. Cucrema ¢ HEM3BECTHBIMM apaMeTpaMu

2. CucreMa ¢ MHTEPBAIBHBIMH MapaMeTpaMu

3. Cucrema co ciy4aifHbIM BXOJOM U CITyYaliHBIMU OIIHOKaMU
U3MEPEHUH BBIXOAA

4. Cuctema ¢ epeMeHHON CTPYKTYpOil

YK-2

3amanre KOMOMHUPOBAHHOTO THIIA C BEBIOOPOM HECKOJIBKUX
BapUaHTOB OTBETA U3 NPEUIOKEHHBIX M Pa3BEPHYTHIM
000CHOBaHHEM BHIOODA.

[IpounTaiiTe TEKCT, BEIOEPUTE MPABHILHBIC BADUAHTHI OTBETA U
3aIUIINTE APTYMEHThI, 000CHOBBIBAIOIINE BBIOOP OTBETA.

Kakue cucreMbl aCUMIITOTUYECKUA YCTOﬁqHBLI
1. dx/dt=-2x

2. X(k+1)=1,7x(Kk)

3. dx/dt=3x

4. x(k+1)=0.2x(Kk)

YK-2

3a,Z[aHI/Ie 3aKPBITOTO THIIA HAa YCTAHOBJICHUC COOTBCTCTBU.

HpoanaﬁTe TCKCT U YCTAHOBUTE COOTBCTCTBHUC. K Kaxgom

MTO3UIINH, TAHHOM B JIEBOM CTOJIOIIE, MOJ0EPUTE COOTBETCTBYIOITYIO

MO3UIHIO B IIPaBOM CTOJ'I6I_[6.

ConocTaBbTe ONUCAHUIO CUCTEMEI B MMPOCTPAHCTBC COCTOSIHUU €€

OIIMCaHUEC «BXOJ-BbIXOI»

Onucanue B IpOCTPaHCTBE Onucanue «BXOJ-BBIXO»

COCTOSIHUI

A dx1/dt=x2, 1 | y"-y+4y=-5u
dx2/dt=-2x2+3x1-5u,
y=x1

B dx1/dt=x2, 2 | y"-3y'+2y=-bu
dx2/dt=7x2+4x1+2u,
y=x1

C dx1/dt=x2, 3 | y"-4y'-7y=2u
dx2/dt=-3x2+2x1+2u,
y=x1

D dx1/dt=x2, 4 | y"-2y'+3y=2u

YK-2




dx2/dt=-4x2+x1-5u,
y=x1

A B C D

3a,Z[aHI/I€ 3aKPBITOT'O THIIA HA YCTAHOBJICHUEC ITOCICA0BATCIIbHOCTU

HquHTaﬁTe TEKCT U YCTAHOBUTE IIOCTIEA0BATCIILHOCTD. 3anummuTe
COOTBCTCTBYIOINYIO ITOCIICAOBATCIIBHOCTD 6yKB CJICBA HAIIpaBoO.

3anummTe Nocae0BaTeIbHOCTD IEHCTBUM MPU aHATH3E
YIPAaBIsIEMOCTH MHOTOCBSI3HON JUHAMUYECKOUN CHCTEMBI B
OKPECTHOCTH IOJIOKCHUS PABHOBECHUS

A — CocraBnsieM MaTpuIly yIpaBlIseMOCTH

B — CocraBiisiem ypaBHEHHS] TMHAMUKUA CHCTEMBI

C — HaxonuM paHr MaTpuilsl yIpaBiasieMOCTH

D — BeimonasieM TUHEapU3anui0 CUCTEMBI

YK-2

10

[IpounTaiite TEKCT U faliTe pa3BepHYTbI 0OOCHOBAHHBIN OTBET

JaiiTe onpenenenne HabII01a€MOCTH JUHAMUYECKON CUCTEMBI.

YK-2

11

3agaHre KOMOMHUPOBAHHOTO TUIA C BBIOOPOM OJHOI'O BEPHOTO
OTBETAa U3 YETHIPEX MPEUI0KEHHBIX 1 000CHOBaHNEM BbIOOpA.

[IpounTaiite TekcT, BEIOEpUTE MPABUIIBHBIN OTBET U 3alMILINTE
apryMeHTbl, 000CHOBBIBAIOIIME BEIOOP OTBETA.

Kakas u3 YKa3aHHBIX CUCTEM ABJIACTCAH ,HI/IHaMH‘leCKOﬁ
1. y(t)=sign(u(t))

2. dy/dt=-2y+u

3. y(K)=sin(u(k))

4. y(K)=-u(k-1)

OIIK-6

12

3aganne KOMOMHUPOBAHHOTO THIIA C BBIOOPOM HECKOIBKHX
BApPUAHTOB OTBETA U3 MPEJIOKEHHBIX U Pa3BEPHYTHIM
000CHOBaHKEM BBIOODA.

[IpounTaiite TEKCT, BEIOEpUTE NMPaBUIbHbIC BADUAHTHI OTBETA U
3aMUIIUTE apryMEHThI, 000CHOBBIBAIOIINE BHIOOP OTBETA.

YKaKUTE OCHOBHBIC CBOMCTBA CUCTEM YIIPABIICHUS
1. HabmromaemMocTh

2. Xa0THYHOCTh

3. YnpasnsieMocTh

4. YCcTOWYNBOCTD

OIIK-6

13

3a,Z[aHI/IC 3aKPBITOTO THIIA HAa YCTAHOBJICHUC COOTBCTCTBUA.

OIIK-6




[IpounTaiiTe TEKCT U YCTAaHOBUTE COOTBETCTBHUE. K Kax10i1
MO3UIINH, TAHHOH B JIEBOM CTOJIOIE, TOIOEPUTE COOTBETCTBYIOIIYIO
MO3UIUIO B IIPABOM CTOJIOIIE.

CorocTaBbTe CHCTEMBI B UX XapaKTCPUCTUKHU

Cucrema XapakTepucTuka

A CucremMa MaccoBOro 1 | UaTeHcuBHOCTH
00CITy’)KUBaHUS Nepexo/10B

B Cucrema 2 HMHTEeHCHBHOCTH OTOKA
ABTOMAaTHYECKOIO TpeOOBaHUI
peryJIHpOBaHUS

C Koneunas nenn 3 | BepostHOCTH ITepexo10B
Mapxkosa ¢
HENPEPHIBHBIM
BpEMEHEM

D Koneunas nenn 4 | Bpems nepexoHoro
MapkoBa ¢ JUCKPETHBIM mporecca
BpEMCHEM

A B C D

14 3ajaHne 3aKPHITOrO THITA HA YCTAHOBIICHHE MOCIICIOBATEIIBHOCTH OIIK-6

HquHTaﬁTe TCKCT U YCTAHOBUTC MMOCIICAOBATCIbHOCTD. 3anummre
COOTBCTCTBYIOIIYIO ITOCIIEAOBATCIIBHOCTD 6}’KB CJICBA HAIIpaBo.

3anuuuTe Nociae10BaTeIbHOCTh IEHCTBUIN IPY aHAIIN3e
Ha0JI01aeMOCTH MHOTOCBSI3HOM JMHAMUYECKOI CUCTEMBI B
OKPECTHOCTH I10JIOKEHHSI PABHOBECHS

A — CocraBnsieM ypaBHEHUS TUHAMUKH CUCTEMBI
B — Haxoaum panr MaTpuiibl HaOJII0aeMOCTH

C — BrimonHsIeM JTHHEAPU3ALUIO0 CHCTEMBI

D — CocrapnsieM maTpuily HaOIHOIaEMOCTH

15 3a/laHue OTKPBITOIO TUIA C Pa3BEPHYTHIM OTBETOM. OIIK-6
[IpounTaiiTe TEKCT U AaliTe pa3BEepPHYTHIIl 0OOCHOBAHHBIN OTBET.

Ha3zoBuTe KpUTEpHH NPUHATHS PEILICHUH B YCIOBUAX
HEOIPEICIEHHOCTH

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYAIOIMIUXCS 3a09HOU (hOPMBI
00ydYeHUsI, Ipe/ICTaBICHbI B Ta0mIe 19.

Tabmuua 19 — I[lepeueHb KOHTPOJIBHBIX pabOT



Ne n/mt [lepeyeHb KOHTPOJIBHBIX PadOT
1 KoHTtposbHast pabota mo pazaeny 4

10.4. MeTtoauueckre  MaTepuaibl,  ONPEACNSIONME  HPOUEAYpPhl  OLCHUBAHUS
UH/IMKATOPOB, XapaKTEpU3YIOMMX dSTanmbl (HOPMUPOBAHMS KOMIIETCHLMH, COAEpKarcs B
JIOKAJIbHBIX HOpMAaTUBHBIX akTax [YAIL, pernmameHTHpPYOMIMX TMOPSAJOK U IPOLEAYPY
NPOBEICHUS TEKYIIET0 KOHTPOJISI YCIIEBAEMOCTH U MIPOMEKYTOUYHOM aTTeCTalli 00yJaromIuXCs
'VAIL

11. Meroaudeckue yKa3aHus Ui 00YJIArOIIUXCS IO OCBOSHUIO JUCIIUILTAHBI
(Huoice npueoosmces pekomenoayuu no COCMasieHun 0aHHo2o pazoena)

11.1. Meroauueckue ykazaHus A OOYyYarOIIMXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MaTtepuana (eciu npedycmMompeHo yYueOHbIM NIAHOM N0 OAHHOU OUCYUNTUHE).

OcHOBHOE Ha3HAYCHHE JIEKIIMOHHOTO MaTepHaia — JIOTUYECKH CTPOWHOE, CHCTEMHOE,
IyOOKOE U SICHOE U3JI0KeHHe yueOHoro MaTepuana. HasHaueHrne cCOBpeMEeHHOM JIEKIIUU B paMKax
JUCITUIUIMHBL HE B TOM, YTOOBI TOJYYUTh BCIO HH(POPMAIMIO IO TEME, a B OCBOCHUU
dbyHIaMEHTaNbHBIX MpOOJIeM JUCIHUIUIMHBI, METOJAOB HAYYHOTO T[IO3HAHHUSA, HOBEHIINX
JOCTH)KCHUN HaydyHOM MbICiH. B ydyeOHOM mporiecce JIEKIUsl BBITOIHAET METOI0JI0TUYECKYIO,
OpPraHU3aIMOHHYI0 U MHpOopMaMoHHYIO (GyHKIMHU. JIekuus packpbpiBaeT MOHATHIHBIN ammapar
KOHKPETHOW 0oO0JacTH 3HaHUs, €€ MpoOJIeMbl, AaeT IEeTbHOE MPEACTABICHUE O AUCIHUILIMHE,
MOKA3bIBAET B3aUMOCBS3b C APYTUMU AUCIUTIMHAMH.

[1naHupyeMble pe3yIbTaThl IPU OCBOSHUHU 00YUYAIONTMMUCS JICKIIMOHHOTO MaTepuana;

— TIOJMyYeHUE COBPEMCHHBIX, IIEJIOCTHBIX, B3AUMOCBSI3aHHBIX 3HAHUH, YPOBEHb KOTOPBIX
oTpezieNisIeTCs 1IeJIeBOM YCTaHOBKOM K Ka)X /10l KOHKPETHOI TeMe;

— TIOJy4Y€HUE OIbITa TBOPUYECKOM pabOThI COBMECTHO C MPEIOIaBaTEIeM;

— pa3BuTHEe MNpo(ecCHOHATBHO-IENOBBIX  KAauyecTB, JIOOBU K  TpeaMeTy |
CaMOCTOSITEIbHOTO TBOPUYECKOT'O MBIIIJICHHUS.

— TIOSBIIEHHE HEOOXOAMMOT0 HHTEpeca, HEOOXOAUMOTO AJIsi CAMOCTOSTENIbHOM padoTHI;

— TIONy4YeHHUE 3HAHHWI O COBPEMEHHOM YPOBHE Pa3BUTHS HAYKU M TEXHUKH U O POTHO3E
WX pa3BHUTHUS Ha OJVHKANUIITNE TOJIBI;

— HAYYUTHCS METOJMYECKH 00padaThiBaTh MaTepwai (BBIACIATH TJIaBHBIC MBICIH U
MOJIO’KEHUS, IPUXOTUTH K KOHKPETHBIM BBIBOJIaM, IIOBTOPATH UX B PA3IMYHBIX ()OPMYIUPOBKAX);

— TIONy4YeHUE TOYHOTO MOHUMAaHHUS BCEX HEOOXOAUMBIX TEPMUHOB U TIOHATHH.

JIekuMOHHBI MaTepHal MOXET CONPOBOXKIATbCA JIEMOHCTpaluend CIaioB H
WCIIONIb30BAaHMEM pa3aTOYHOTO MaTepuana IpU TPOBEACHUU KOPOTKUX OUCKycCUH 00
OCOOCHHOCTSIX MPUMEHEHHSI OT/ICITLHBIX TEMATHK I10 TUCITUTUIHHE.

CrTpyKTypa npeaocTaBieHus JEKIIMOHHOTO MaTepuana:

—  Cmaiigel o temaMm 1-5.

11.2. MeToauveckue yka3zaHWs JUIsl OOYYalOIMIMXCS IO YYacTHIO B CEMHHApax (eciu
npeodyCMOmMpPeHo YueOHbIM NIAHOM N0 OAHHOU OUCYUNTIUHE)

VY4eOHBIM MJIaHOM HE TPETyCMOTPEHO.

11.3. Metoauueckre yka3zaHus sl OOydYalOMIUXCS O TPOXOXKACHUIO MPAKTHUUYECKUX
3aHATHH (eciu npedycMompeHo YueOHbIM NIAHOM N0 OAHHOU OUCYUNIuHe)

[IpakTHdeckoe 3aHATHE SBISAETCS OJHOW M3 OCHOBHBIX (DOpPM OpraHmu3aiu y4eOHOTO
nporiecca, 3aKII0YaloIasicss B BBITOJTHEHHN 00YYalONIMMHUCS TTOJI PYKOBOJICTBOM ITPETIOIaBaTels
KOMIUIEKCa YYeOHBIX 3aJaHUil C 1ENbI0 YCBOSHHUS HAYYHO-TEOPETHYECKHX OCHOB YyueOHOMH
JUCITUTUIAHBI, TPHOOPETEHUST YMEHHUI U HABBIKOB, OITBITAa TBOPUYCCKOU JCSITCILHOCTH.

[enpro MpaKTUYECKOTO 3aHITHSI ISl 00YJArOIIerocs SBISETCS MPUBUTHE 00YUYAOIIMMCS
YMEHHH W HaBBIKOB MPAKTUYCCKOW JISATSIIBHOCTH 110 H3y4aeMOU JTUCITUILINHE.

[Tnaraupyemblie pe3yabTaThl MPU OCBOCHUH O0YUYAIOITUMCS IPAKTHUECKUX 3aHSATHI:




— 3aKperuvieHue, YriyOleHue, pacIIupeHue M JeTalu3alis 3HAHUA IpH pEIIeHUH
KOHKPETHBIX 33/1a4;

— Ppa3BUTHUC IIO3HABATCIIbHBIX CHOCO6HOCTCI7[, CaMOCTOATCIIBHOCTHU MBIIIJICHUA,
TBOPYECKOH aKTHBHOCTH;

— OBJIaJICHHEC HOBBIMH METOJIaMH M METOJUKAMHU H3Y4YCHHUsS KOHKPETHOW y4eOHOI
JYCLIUIIJIMHEIL

— BBIpa0OTKa CHOCOOHOCTH JIOTHYECKOTO OCMBICICHUS TOJTYYEHHBIX 3HAHWH JUIs
BBITTOJIHEHHSI 33 /IaHHIA;

— olecrnieueHre PalMOHAIBHOTO COYETAHHS KOJUICKTHMBHOM W MHIMBHIYaJTbHOH (GOpM
00yueHusl.

TpeboBaHUs K MPOBEACHUIO MTPAKTHUYECKUX 3aHATHAM
Ha mpakTtuueckux 3aHATHAX OOyYarOIIMECs PEIIaloT 3aJa4yd M0 TeMaM, yKa3aHHBIM B II.

4.3.

11.4. Metoauueckue yka3zaHus Ui 00yUarOLIUXCs 110 BBITTOJIHEHUIO Ta00PaTOPHBIX paboT
(ecu npedycmompeno yyeOHbIM NIAHOM N0 OAHHOU OUCYUNIUHe)

B xoje BoimonHeHus 1a00paTopHbIX paboT 00ydaroImuics JOKEH YIIIyOUTh U 3aKPEHTh
3HAHUS, IPAKTUIECKUE HABBIKH, OBJIAJIETh COBPEMEHHOW METOIUKON M TEXHUKOW SKCIIEPUMEHTA
B COOTBETCTBMHM C KBAIM(PHUKAMOHHON XapaKTepUCTHKOW oOydvaromerocs. BreinonHenue
7a00paTOPHBIX pabOT COCTOUT M3 IKCIEPUMEHTAIBHO-TIPAKTHYECKON, PaCYeTHO-aHAIUTHIECKOM
yacTel ¥ KOHTPOJIbHBIX MEPONPUATHUH.

Boinonnenue nabopaTopHbIX pabOT 00yHarOIIMMCS SIBJISETCS HEOTHEMJIEMOM YacThIO
W3YYCHUS] JUCIUIUIMHBI, ONpENeNseMOll Y4yeOHBIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
00eCTIeYMBAIOIINM PEIICHUE CIIeTYIOINX OCHOBHBIX 33/a4 00yJaromerocs:

— NpHOOpEeTeHHE HABBIKOB UCCIICAOBAHUS MTPOLIECCOB, SIBICHUH U 00BbEKTOB, N3y9aeMbIX
B paMKax JaHHOU JUCIMILTUHBL,

— 3aKperuvieHHe, Pa3BUTHE U JeTalu3alus TEOPEeTUUYECKHX 3HAHUU, MOJYyYEHHBIX Ha
JICKITUSX;

— TOJlydeHHe HOBOW MH(OPMAIUH 110 U3y4aeMOW AUCIUILINHE,

— INpHOOpeTeHre HaBBIKOB CAaMOCTOSTENILHON pabOThI € 1aOOpaTOpHBIM 000PYA0BaHUEM
U pudopamu.

3aganue U TpeOoBaHMS K IPOBEICHUIO JIAOOPATOPHBIX padoT

MIPEJCTAaBICHBI B METOJMYECKUX YKa3aHUSIX IO J1a0OpaTOpHBIM paboTam

Crpykrypa 1 dhopMma ordera 0 1aboparopHoii pabore
MIPEJICTaBJICHBI B METOAMYECKHUX YKa3aHUAX IO JJaDopaTOPHBIM paboTam

TpeboBanusa Kk 0hOPMIIEHHIO OTYETA O JIA00pATOPHOU padboTe
MIPEJICTABJICHBI B METOAMYECKHIX YKa3aHUSAX I10 JJA0OpATOPHBIM paboTam

Metoandeckue yka3aHus 1Mo MPOXOKICHUIO Ta0OpaTOpHBIX paboT pa3menieHsl B LMS u
JOCTYITHBI 00yYaIOMIMMCS Yepe3 JTUUHBIA KaOHHET.

11.5. Meroauyeckue yKazaHusl JUIsi OOYyYarOUMIUXCS MO0 TMPOXOXKACHUIO KypCOBOTO
IPOEKTHPOBAHUS/BBINOIHEHUS] KYPCOBOM paboThl (eciu npedycmompeno yueOuviM HAAHOM NO
O0aHHOU OucyuniuHe)

Y4eOHBIM MIaHOM HE MPEAYCMOTPEHO.

11.6. Mertoauueckue ykazaHus JUIsl OOYYaIOIIMXCS 1O MPOXOXKICHHIO CAMOCTOSITEITHHOM
paboThI

B xoze BBIOTHEHUS CaMOCTOSATENbHONW pabOThI, OOYUYAIOLIUICS BBIMOJHSAET paboTy MO
3aJJaHUI0 ¥ TIPU METOJUYECKOM PYKOBOJCTBE IPENojaBaTelis, HO 06e3 ero HermocpeaCcTBEHHOTO
y4acTusl.



Jlnst oOydvaronuxcst Mo 3a04HOM ¢dopMe OOy4eHHS, CaMOCTOSATENbHas paboTa MOXKET
BKIIIOYATh B ce0s KOHTPOIBHYIO paboTy.

B mporecce BBIMOIHEHHSI CAMOCTOSTENILHOW pabOThI, Y 00ydYaromerocst GopMHpPYyeTcs
nenecooOpasHoe MiIaHupoBaHue pabouero BpeMEeHH, KOTOPOe MO3BOJISET UM Pa3BUBATh YMEHUS U
HaBBIKM B YCBOCHHUU M CHCTEMATHU3allMU TMPUOOpPETACMBIX 3HAHHI, O0ECIEYMBAET BBICOKHM
YPOBEHb YCIIEBAEMOCTH B TMEPHOJ OOYYCHHS, IOMOTAaeT TOJYyYUTh HABBIKA TIOBBIIICHUS
poeCCHOHATIBHOTO YPOBHSI.

MeToauyeckuMl ~ MaTepualaMH,  HANPaBJSIIONIMMH  CAMOCTOSITENIBHYIO  paboTy
00yYarOIIUX CSSBIISIOTCS:

—  y4e0HO-METOJINYECKUN MaTepHall 10 TUCIUILIHHE;

—  METOJMYECKHE YKa3aHHsI 10 BHIMOJHECHHIO KOHTPOJIBHBIX PabOT (U1 00yJaroIuxcs
10 3a049HOU (popme oOydeHHS).

11.7. Meroau4eckue yKa3zaHus JUTsl 00YYArOIIUXCS IO TIPOXOXKACHUIO TEKYIIEro KOHTPOJIS
yCIIEBaEMOCTH.

Tekymmii KOHTPOJIb YCIIEBAEMOCTH MPEIyCMATPUBACT KOHTPOJIb KavyecTBa 3HAHHM
00yJaroIuXcsl, OCYMIECTBISEMOrO B TEUCHHE CEMECTpa C IIeJbI0 OICHMBAHUSA XO0Jla OCBOCHUS
JVCIIATUTAHBI.

Tekymmii KOHTPOJIb yCIIEBAEMOCTH OCYIISCTBISACTCS B BHJE 3alIUTHI JIAOOPATOPHBIX
pabot. IIpu mpoBeeHUU MPOMEKYTOYHON ATTECTAIIMM YYUTHIBACTCS CBOCBPEMEHHOCTH 3alUT
n1abopaTopHBIX paboT.

11.8. Mertoauueckue yka3zaHUs Ui OOYYarOIUXCS 10 MPOXOXKJACHUIO IMPOMEKYTOYHOM
aTTeCTallHH.

[IpomexxyTounass  arrectaiuss  OOydarONIMXCSl — NPEAyCMaTpUBAcT  OLICHUBAHHE
POMEKYTOUHBIX U OKOHYATEIIbHBIX PE3yJIbTaTOB 00ydeHus 1o aucuuiuiiie. OHa BKIIIOYACT B
ceos:

— 9K3aMeH — (opMa OLICHKHU 3HAHUH, OJYUYCHHBIX 00YYaIOMIMMCS B IIPOLIECCE U3YUCHHSI
BCEH JUCIUIUTMHBI WIIH €€ YaCTH, HABBIKOB CAMOCTOSATEIBHON pabOThI, CIOCOOHOCTH PUMEHSTh
UX Ui pEIICHUs TMPaKTHUECKUX 3a7ad. DK3aMEH, KakK IPaBWIIO, MPOBOIUTCS B TEPUOI
9K3aMEHAIIMOHHON CECCHU M 3aBEpIIAeTCsl aTTECTAI[HOHHOW OIEHKON «OTIHYHOY», «XOPOIIOY,
«YIOBJIETBOPUTEIILHOY, «HEYIOBICTBOPUTEIHLHOY.

DK3aMeH MPOBOAUTCS B MUCHMEHHOM BHJIE. JK3aMEHAI[MOHHBIA OWJIET COACPIKUT JBa
BOMpOca TO TeopuH. MTOroBas OIEHKAa BBICTABISIETCS C YYETOM TEKYIIETO0 KOHTPOJIS
yCIIEBaEMOCTH.



Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy JTUCIUILINHBI

Jlata BHECeHUs
W3MCHEHHH U
JIOTIOTHECHUH.

IToamnuce
BHECIIIETO
M3MCHCHUA

CopaeprxaHue U3MEHEHUH U JOTIOJTHEHUI

JlaTa 1 Ne

IIPOTOKOJIA
3ace1aHusl
Kadeaps

Iloanuce
3aB.
Kadeapoit




