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AHHOTaNINA

Hucuummuaa «Teopus cUCTeM W CUCTEMHBIH aHAU3» BXOTUT B 00pa30BaTEIbHYIO
IporpaMMy BBICIIET0 00pa3oBaHUsl — MporpaMMy OakajaBpHuara 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 BBIITYCKHUKA CIIETYIONMX KOMITETCHIINA:

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

VYK-2 «CrnocobeHn ompenensatb Kpyr 3aja4 B paMKaxX ITOCTaBJICHHOM M U BBHIOMPATH
ONTUMAJIbHBIE CIOCOOBI UX PEHICHUs, UCXO U3 JACHCTBYIOIIMX MPABOBBIX HOPM, MMEIOLIMXCS
PECYPCOB U OTpaHUYCHUI

OIIK-6 «CrocobeH aHanM3upoBaTh M pa3pabaThIBaTh OPraHU3AIMOHHO-TEXHHUYECKUE U
SKOHOMMYECKHE MPOIECCHl C MPUMEHEHUEM METO/I0B CUCTEMHOIO aHalli3a U MaTeMaTU4ecKoro
MOJIETTUPOBAHUS»

CopepxaHue OUCIMILTUHBI OXBaThIBAET KPYr BOINPOCOB, CBS3aHHBIX C OCHOBHBIMHU
MaTeMaTUYECKUMHU MOJEIIIMU, METO/IaMHU U aJITOPUTMaMU TEOPUH CUCTEM M CUCTEMHOI'O aHAJIN3a,
KOTOpBIC HAXOASAT MPUMEHEHUE TIPU 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 aTTecTalus 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 JUCHUILIMHBI OOYYaIOIIUACS JOJDKEH 00J1alaTh CISAYIOIIMMH
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 I11EeJIN
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 BEPOSITHOCTEU U

OpraHU3alMOHHO- MaTe€MaTH4YeCKON 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€MaTH4eCKOr0, CTAaTUCTHYECKOTO U

aHanu3a u MMUTALMOHHOIO MOJECJIIMPOBAHUS 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 ITOKa3aresie
PE3yJIbTATUBHOCTH CO3JaHUS U
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 3HAYCHHE, TaK U UCIIOJIb3YIOTCS IPU U3YYEHUHN APYTUX JUCLHUIIINH:

— «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 TPYJOEMKOCTH IO CEMeCTpaMm) Mpe/ICTaBICHbI B

Tabnuiie 2.

Tabmuua 2 — O6beM U TPYA0EMKOCTh IUCIUIIIINHbI

TpyroemMKOCTh 11O
Bun yuebnoit paboThl Bcero ceMecTpam
Ne4
1 2 3
Oowan mpyooemKocno oucyuniuHl, 4/ 144 4/ 144
3E/ (uac)
U3 nux uacoe npakmuueckou no020moeKu
Ayoumopnoie 3anamus, BCETO 4ac. 51 51
B TOM YHCIIE!
neknuu (JI), (wac) 34 34
npakTuyeckue/cemunapckue 3ansatus (I13),
(dac)
naboparopubie padotsl (JIP), (1ac) 17 17
KypcoBoii npoekT (pabota) (KII, KP), (uac)
9K3aMeH, (Jac) 36 36
Camocmoamenvnasn paboma, Bcero (dac) 57 57
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 JTUCLUUILIMHEI 110 pa3/ieiaM U BUAAM 3aHATHMN.
Pazgenbl, TeMbI TUCITUTIIIMHBI M KX TPYJIOEMKOCTh IIPUBECHBI B Ta0IUIIE 3.

Tabmuua 3 — Pazesnbl, TeMbl TUCIMILIMHBI, UX TPYA0EMKOCTh

Pasesnbl, TEMBI AUCIUTLIHHEL Jlexun |- 13 JIP KII CPC
’ (gac) (C3) (gac) (ac) | (wac)
Cemectp 4

Pasmen 1. O6mias Teopust CHCTEM 4 2 10
Paszen 2. Marematuueckast TEOPHsi CHCTEM 2 12
Paszzen 3. Teopust CHCTEM YIIPaBJICHHS 8 4 12
Paszmen 4. MeTopl 1 3a/1a4d CHCTEMHOTO aHAJIH3a 8 4 12
Pasgen 5. MogaenupoBaHue B CHCTEMHOM aHAIN3€ 8 5 11
Hroro B cemectpe: 34 17 57
Utoro 34 0 17 0 57

IIpakThueckass IOATOTOBKA 3aKIIOYAETCAd B  HENOCPEICTBEHHOM  BBIIIOJIHEHUU
00yYaroIKUMUCS OTIPENIEIICHHBIX TPYAOBBIX (YHKINH, CBA3aHHBIX C OyAyIIei MpodhecCHoHaTbHON
JEATEIBbHOCTBIO.

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 [IUKIIa
Howmep paznena HaszBanue u conep:xkanue pas3iesioB U TEM JEKIIMOHHBIX 3aHATHI

1 HcTopus cucteMHbIX uccienoBanuil. O630p MpUKIaIHBIX HapaBIeHUI
B TEOPUHU CHCTEM M CUCTEMHOM aHaiu3e. OCHOBHBIE MOHATHS 00LIeH
teopuu cucteM. CoiictBa cucteM. Moaenu cucrem. Knaccuduxanus
CHCTEM.

2 TeopeTuKo-MHOKECTBEHHOE OIPENIEICHUE CUCTEMBI. AKCHOMBI
MaTeMaTU4ecKoil Teopuu cucrteM. [[IoHsITHE TMHAMUYECKON CUCTEMBI.
CucTembl ¢ HETIPEPHIBHBIM U TUCKPETHBIM BpeMeHeM. CBoMCTBa
JUHAMUYECKUX CUCTEM. Y CTOWYHUBOCTh. Y TPABIIEMOCTb.
Ha6monaemocts. UneHTUPHIIMPYEMOCTD.

3 Monenu nuHamudeckux cucreMm. OnucaHue BO BpeMEHHON 001acTH.
Onucanue B NPOCTPAHCTBE COCTOSIHUMN. JIMHEIHbIE U HETTMHEWHbIE
cuctembl. JInneapuzanus. Onucanue B 4aCTOTHOM 00J1acTu.
[Tepenarounsie PyHKIIMU U CTPYKTYpPHBIE cXeMbl. Kputepun
YCTOWYMBOCTH, YIIPABISIEMOCTH W HAOII0IaEMOCTH JIMHEHHBIX CUCTEM.
Crabunusupytomas oopatHas cBsizb. OOpaTHast CBS3b 1O COCTOSHUIO.
OGparnas cBs3b 1o BeIxoay. Habmromarens coctostaust. CuHTe3 M
MOJIETTMPOBaHHE CHCTEM ¢ 00paTHOH cBs3bio B Scilab/Xcos.

4 MeTtoapl 1 3aja4i CUCTEMHOTO aHAIN3a. 3a1a4uy JINHEHHOTO
nporpaMMupoBaHus. TpaHCHOpTHas 3a7a4a. 3aadya 0 Ha3HAuYCHHX.
3anaum Teopuu Urp. MatpuyHas urpa Kak 3ajaya JMHEHHOTO

IIporpaMmMupoBaHusl. PernieHue 3a1ad JMHEHHOTO IPOrpaMMHUPOBaHUS B




HCOMMPCACIICHHOCTHU.

Python/SciPy. IIpunsTre pemeHnii B yCIOBUSX NOJTHOW ¥ YaCTHYHON

5 MopnenupoBaHue B CUCTEMHOM aHanu3e. MonenupoBaHue Clly4aiHbIX

KOMITBIOTEPHOT0 MozeanpoBanus AnyLogic.

YHCeNl U ITOTOKOB coObITHH. KOoHeuHEkIe Oernu MapKOBa C HCIIPEPBIBHBIM
N JTUCKPETHBIM BPEMCHEM. MO,Z[CJ'II/I CHCTEM MacCCOBOTI'O 06CJ'Iy>KI/IBaHI/I$I.
HpOFpaMMHBIC CHUCTEMBI KOMIIBIOTCPHOI'O MOJACIINPOBAHUSA. Cucrema

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITHS

Tembl NpakTUUECKUX 3aHATHI U UX TPYJTOEMKOCTh IPUBEICHBI B TAOIHUILIE 5.

Tabmuua 5 — [IpakTuyeckue 3aHsATHs U UX TPYIOEMKOCTb

N3 Hux Ne
Tembl DopMBbI o
No TpyaoeMKoCTb, | IpaKTUYECKOi | pa3aena
MPAKTHYECKHUX MPAKTHYECKHUX
/a . " (dac) IMOJATOTOBKH, | JUCIIMII
3aHATUN 3aHATUN
(dac) JIUHBI
Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO
Bcero
4.4. JlabopatopHble 3aHATUS
Tembl 1aG0OpaTOPHBIX 3aHATUH U UX TPYAOEMKOCTh IPUBEACHBI B TabHIIE .
Tabnuua 6 — JIabopaTopHbI€ 3aHATHS U UX TPYIOEMKOCTb
N3 Hux Ne
No TpynoeMKOCTh, | IPaKTUYECKOM | pasaena
HaumenoBanue nabopatopHbix paboT pyA - | TP pasit
/1 (dac) MMOATOTOBKH, | AWCIIHAI
(gac) JIMHBI
Cemectp 4
1 | MoaenupoBaHue THHAMHUYECKUX CUCTEM B 2 1
Python
2 | MogenupoBaHHe IMHAMHUYECKUX CUCTEM B 2 2
Scilab/Xcos
3 | AHamM3 ¥ CHHTE3 TUHAMAYECKUX CUCTEM B 4 3
Scilab
4 | Pemienue MatpruHO# urpsl B Python/Scipy 4 4
5 | MoaenupoBaH#e CHCTEM MacCOBOTO 5 5
obciyxuBanusi B AnyLogic
Bcero 17

4.5. KypcoBoe nMpoeKkTupoBaHKE/ BHITOTHEHUE KyPCOBON PabOThI

Y4eOHBIM MJIaHOM HE PEAYCMOTPEHO

4.6. CamocrosTenbHas padoTa 00yJatoIIIXCs
Bunasl camoctosTensHON paboOThI M €€ TPYI0EMKOCTh NPUBEIEHBI B Ta0nuLe 7.




Tabauna 7 — Bunabl camocTosTenbHON paboThl U €€ TPYA0EMKOCTh

. Bcero, | Cemecrp 4,
Bun camocrositensHOM paboTh
qac qac
1 2 3
W3ydenue TeoOpeTUYECKOr0 MaTepraa 20 20
qucturuael (TO)
KypcoBoe npoextuposanue (KII, KP)
Pacuetno-rpaduueckue 3aganus (PI'3)
Brimonnenue pedepara (P)
[ToaroroBka K TeKylieMy KOHTPOJIIO 7 7
ycneBaemocTH (TKY)
Jlomamuee 3ampanue (/13) 20 20
KonTponbubie pabotsl 3a0uHuKOB (KP3)
[ToaroroBka K IpOMEXKyTOYHON 10 10
arrectaruu (I1A)
Bcero: 57 57

5. Ilepeuens yueOHO-METOAMUECKOTO OOECTIeUeHUs
JUTSL CAMOCTOSITEIBHON pabOThI 00YUYaIONINXCS IO TUCITUTUIHHE (MOIYJTIO)
Y4eOHO-METOINYECKHE MATEPUAITBI JJIs1 CAMOCTOSITEIIbHON Pab0Thl 00yJaroIIUXCsl YKa3aHbl B ILI1.
7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX W3aHUN
[lepeueHpb neyaTHBIX U SJIEKTPOHHBIX YUEOHBIX M3/IaHU NpHUBeieH B Tabaule 8.
Tabmuua 8— [lepeyeHp MevYaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TaHUHN

Komuectso
HK3EMILTIPOB
Ugll_ﬂe(};;)/ec bubnuorpaduueckas ccpiika B 6125;:;261@
MEKTPOHHBIX
AK3EMILISIPOB)
004.8 C 40 CucteMHblif aHanu3: yueobnoe | 40
noco6ue / H. H. Maiiopos [u
ap.]; C.- I[lerep6. roc. yH-T
a’pPOKOCM. TTPHOOPOCTPOCHHS.
- CII6. : Uzn-Bo I'YAIL 2016.
—137c.
004.8 C 40 CucremMHbIN aHAJIN3 B 50

(byHIaMEHTaIbHBIX U
MIPHUKJIATHBIX UCCIEAOBAHUSIX /
C. B. babypos [u ap.]; C.-
[Terep6. roc. yH-T a3poKOCM.
npubopoctpoenus. - CII6. :
ITomurexunka,2014. - 378 c.

004.8 1127 CuctemHslii aHanu3: yuebnoe | 157
nocobue / B. B. Ilepmiok, B.




A. @etucos ; C.-Ilerepb. roc.
YH-T a9POKOCM.
npudopoctpoenus. - CIIO6. :
N3n-Bo ['YAIL 2010. - 124 c.
https://e.lanbook.com/book/212207 [TeB3uep, JI. /1. Teopus
CHCTEM YIIpaBIICHHs: y9eOHOe
nocobue / JI. J1. IleB3Hep. —
Cankr-IlerepOypr: Jlans,
2022. — 424 c.
https://e.lanbook.com/book/211817 IOmarynos, M. I'. Beezienue B
TCOPHUIO JTUHAMHNYCCKUX

cucTeM : yaeOHoe mocooue /
M. T'. FOmarynos. — CaHkT-
[TetepOypr : Jlans, 2022. —
272 c.
https://znanium.com/catalog/product/1844314 | Kopukos, A. M. Teopus
CHCTEM M CUCTEMHBIN aHaJIuU3 :
yaebHoe nocodue / A.M.
Kopuxos, C.H. [1aBnos. —
Mocksa : UHOPA-M, 2022. —
288 c.
https://znanium.com/catalog/product/1093213 | Baosun, B. M. Teopus cuctem
Y CUCTEMHBIN aHaJu3 :

y4eOHHUK [yt OakanaBpos / B.
M. Bnogum, JI. E. Cypkoga, B.
A. BanentunoB. — Mockaa :
W3 narenbcko-Topronast
kopnopauus «lamkos u K%,
2020. - 642 c.

7. TlepedyeHb AIMEKTPOHHBIX 00pPa30BaATEIBHBIX PECYPCOB
uH(}OPMaIMOHHO-TEIIEKOMMYHHUKAITUOHHOM ceTn «IHTepHeT»
[Tepeuenn AIIEKTPOHHBIX o0pa3oBaTenbHbIX pecypcoB nH(pOpPMaAIIMOHHO-
TEJIeKOMMYHUKAIIMOHHONH ceTn «UVHTepHeT», HEOOXOAMMBIX JJii OCBOCHHUS TUCIUILIAHBI
npuBeieH B Tabmuie 9.

Tabmuma 9 — IlepedyeHbp DJIEKTPOHHBIX O0pa30BaTENbHBIX PECYpPCOB HMH(POPMAIIOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTH «HTepHeT)
URL agpec HanmenoBaHue

https://e.lanbook.com/ | DBC «Jlaub

8. Ilepedens MHPOPMAITMOHHBIX TEXHOJIOTHUI
8.1. [lepeyenp mporpaMMHOr0 oOecHeueHus, HCIOIb3yEeMOIro MpH OCYIIECTBICHUU
00pa30BaTENILHOrO MpoIiecca MO0 AUCLHUIIUHE.
[lepedyeHp UCONIB3yeMOro MPOrpaMMHOro obecrieueHus npejacranieH B Tadbuuie 10.



Ta6mmma 10— [Tepeyersr mporpaMmMHOTO oOecrieueHuUs

Ne n/m HaumenoBanune
1 Python/Spyder
2 Scilab/Xcos
3 AnyLogic
8.2. llepeuenp  MH(MOPMAIIMOHHO-CIPABOYHBIX ~ CHUCTEM,  HCHOJB3YyEMBIX  IpHU

OCYILECTBIIEHMH 00pa30BaTEIBHOrO MPOLEcca N0 JUCLUIUINHE
[lepedenp uCToONb3yeMbIX HHPOPMALIMOHHO-CITPABOYHBIX CUCTEM IIPEJICTABIICH B Ta0OIHIIe
11.

Tabmuua 11— Ilepedyenp HHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM
Ne ni/m HaumenoBanue

He npenycmorpeno

9. MarepuaiabHO-TeXHHUYECKas 0a3a
CoctaB MaTepHaTbHO-TEXHHYECKOH 0a3bl, HEOOXOAUMOW JIIsi  OCYIIECTBIICHUS
00pa3oBaTeNLHOTO MpoIiecca M0 AUCIHUILTUHE, IPeCcTaBieH B Tabuiel 2.

Tabmuna 12 — CoctaB MaTepHalIbHO-TEXHUYECKON 0a3bl

Ne HanmenoBanue coctaBHON 4acTH Howmep aynuropun
/T MaTepuaIbHO-TEXHUYECKON Oa3bl (mpu HEOOXOAUMOCTH)

MynsTuMeaniiHas JeKIUOHHAS ay IUTOPHUs

KomnbroTepHbIit Ki1acce

10. OueHouHble cpeAcTBa Uil IPOBEICHUS TPOMEKYTOUHOM aTTeCTAIlH
10.1. CocTaB OIICHOYHBIX CPEICTB/IJIS TPOBEACHUS IPOMEKYTOYHOW aTTeCTAIluU
oOydaromuxcs Mo AUCHUIUINHE IPUBEAeH B Tabnuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJISl IPOBEACHHUSI IPOMEKYTOTHON aTTeCTaIlUN

Bua npomexyTOUHOM arTecTaluuu [TepeyeHb OLIEHOYHBIX CPEJCTB
OK3aMeH Cnucok BOMPOCOB K AK3aMEHY;
DK3aMeHAIMOHHbIC OUJIETHI;
Tectnl.

10.2. B kayecTBe KpuUTEpUEB OIEHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMITETEHIIMI OOYyYalONMMHCS TPUMEHSETCST S-0ayuibHasi MIKajla OUEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIMH, KoTopasi mpuBejeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIb30BaThCS
100-6annpHast mKaza MOIYIbHO-PEHTHHTOBOM CHCTEMBI Y HUBEPCUTETA, TPAaBUIIA UCTIOIb30BaHMS
KOTOPOH, YCTaHOBJIEHBI COOTBETCTBYIOLINM JIOKaJIbHBIM HOpMaTHBHBIM akToM ['Y AIL
Tabauna 14 —Kpurtepuu onieHKH YpoBHS chOPMHUPOBAHHOCTH KOMIETEHLUN
OweHKa KOMIIETEHIIMU

S-0ayuTbHAs IIKaIa

XapakTeprcTrka ChOpMUPOBAHHBIX KOMITCTECHITHIA

— oOyuarouuiicss ri1y0oKO MW BCECTOPOHHE YCBOWJI MPOTPaMMHBIN

MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCJIEJ0BATEIBHO U TPAMOTHO €T0 U3J1araeT;
«OTJIMYHO» — OMHPASACh HA 3HAHHWS OCHOBHOM W JIONIOJHUTEIBHOH JIMTEpaTypHl,
«3aYTCHO» TECHO  TIPUBS3bIBACT  YCBOCHHBIC  HAyYHBIC  IOJOXEHHUS  C

MPAKTUIECCKON JCSITEIILHOCTHIO HAITPABIICHHSI,
— yMes0 000CHOBBIBAET U ApTYMEHTUPYET BBIIBUTAEMbIE UM UJIEH;
— JIeJIaeT BBIBOABI M 000OIIEHHNS;




Or11eHKa KOMITETEHITHN

5-0autbHad mIKaIa

XapakreprcTrka ChOpMUPOBAHHBIX KOMITCTECHITHIA

- CBO6OI[HO BJIagccT CHCTEMOM CIICIHAIN3UPOBAHHBIX MMOHSATHH.

«XOpOoHIo»
<GavYTCHO»

— 00yJarouuiics TBEPI0 YCBOMII IPOrPaMMHBIA MaTepHaj, FPaMOTHO
U 1O CYIIECTBY H3JaraeT ero, ONHpascCh HAa 3HAHUS OCHOBHOM
JUTEPaTYPHL;

— HE JIOMYCKAeT CYIMECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBACT YCBOCHHBIC 3HAHUS C IMPAKTHUYCCKOM JEATSIBHOCTHIO
HaIpaBJICHUS;

— apTYMEHTUPYET Hay4YHbIC TIOJIOKEHUS;

— JIeJIaeT BBIBOIBI U 000OIIECHHUS;

— BJIQJICCT CHCTEMOM CIICIIMAIM3UPOBAHHBIX OHITHH.

«Y/IOBJICTBOPUTEITLHOY
«3AYTCHO»

— o0yyarouuiicst yCBOWJI TOJIbKO OCHOBHOM IPOrpaMMHBIN MaTepuall,
II0 CYIIECTBY M3J1araeT €ro, ONHUpasch Ha 3HAHUS TOJIBKO OCHOBHOM
JIUTEPATYPHI;

— JIOITyCKaeT HeCYIECTBEHHbIE OIIMOKN U HETOUHOCTH;

— UCHBITBIBACT 3aTPYAHEHUS B NPAKTUYECKOM IPUMEHEHHM 3HAHUMI
HaIlpaBJICHNUS,

— c1a00 apryMEeHTUPYET Hay4YHbIE IT0JIOKEHUS;

— 3aTpyHseTcsa B GOpMYIMPOBAHUH BBIBOIOB M 0000IICHNUH;

— YaCTUYHO BJIAJECET CUCTEMON CIIENHAIN3UPOBAHHBIX IIOHATHM.

«HEYIOBJIETBOPUTEIILHO
«HE 3a4TEHO»

— o0yJaronuiicss He YCBOWJI 3HAYHTEIBHOW YacTH IMPOTPAMMHOIO
MaTepuaa,

— JIOIYCKaeT  CYNIECTBEHHbIC OMIMOKM W  HETOYHOCTH  IPH
paccMOTpeHHH MPOOJIeM B KOHKPETHOM HAIPABIICHUH;

— UCTIBITBIBACT TPYAHOCTH B MPAKTUYCCKOM MPUMCHCHHUH 3HAHMIA,

— HEe MOKET apryMEHTUPOBATh HAYYHBIE TTOJTOKECHHUS;

— He (opMyIIHPYET BEIBOJOB U 0000IICHHIA.

10.3. TunoBble KOHTPOJILHBIE 3a/1aHUS WM UHBIE MaTEPHAIIBI.
Bomnpocsr (3amaun) nmst sk3ameHa mpeicTaBlieHbl B Taoumie 15.

Tabnuma 15 — Borpocs! (3agaun) 115 9K3aMeHa

Ne /it [Tepedyens BompocoB (3a1a4) st IK3aMeHa Kon
WHIMKATOpa

1 OcHOBHBIE OHATHS 00LIEH TEOPHH CUCTEM OIIK-6.3.1

2 Knaccudukanus cuctem OIIK-6.3.1

3 TeopeTUKO-MHOXKECTBEHHOE ONPEIEICHUE CUCTEMBI OIIK-6.3.1

4 CBolicTBa AMHAMUYECKUX CUCTEM: YCTONYHUBOCTD, OIIK-6.3.1
yIpaBIsIeMOCTh, HA0JII0IaeMOCTb, HACHTU(PHUIIMPYEMOCTh

5 Onucanue TMHAMUYECKUX CUCTEM B IIPOCTPAHCTBE OIIK-6.3.1
COCTOSIHUI

6 Omnuncanre TMHAMHYECKAX CUCTEM B 4YaCTOTHOU 00J1acTH OIIK-6.3.1

7 Kpurepun ycToHUMBOCTH, YIIPABIIEMOCTH U OIIK-6.VY.1
Ha0JII01aeMOCTH JIMHEHHBIX CUCTEM

8 Crabunusupytoniasi ooOpaTHasi CBsI3b OIIK-6.B.1

9 3aj1aya JTMHEHHOrO MPOrpaMMHUPOBAHHUS YK-2.3.1

10 TpancnopTHas 3a1aua YK-2.3.1

12 3agaua 0 Ha3HAUEHUIX VK-2.3.1

13 MartpuuHas urpa YK-1.B.2




14 Mertozbl NPUHATHS PELICHUN B YCIIOBUSX YK-1.3.2
HEOIpeaeIeHHOCTH

15 MojenupoBaH#e CIIy4ailHbIX YMCE U TOTOKOB COOBITHI OIIK-6.VY.1

16 Koneunsie nienn MapkoBa ¢ HENPEPbIBHBIM BPEMEHEM OIIK-6.V.1

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

18 OCHOBHBIE TOHSATHS TEOPUH CUCTEM MACCOBOTO OIIK-6.Y.1
00cITy>)KHBaHUS

19 OHOKaHaJIbHAS CHCTEMa MacCOBOT'O OOCITYKUBaHHS OIIK-6.V.1

20 MHorokaHaJbHasi CUCTEMa MaCCOBOTO OOCTY>KUBaHUS OIIK-6.V.1

Bomnpocsr (3amaun) nis 3avera / qudd. 3adera npeacTaBieHsl B Taduie 16.
Tabmuna 16 — Bonpocs! (3agaun) ans 3adera / qudd. 3adera

Ne /it [Tepedyens BonpocoB (3amav) 1yist 3adeta / nudd. 3auera

Kon
WHJMKAaTOpa

Y4eOHBIM MJIaHOM HE IPEIYyCMOTPEHO

[lepeuenr TeM [l KypcOBOTO MPOCKTHUPOBAHUSA/BBIIIONHEHUS KYpCOBOM pabOTHhI
MpeICTaBICHBI B Tabwuie 17.
Tabnuna 17 — Ilepeyerb TeM Juisi KYpPCOBOT'O TPOEKTUPOBAHMSI/BBIIIOIHEHUSI KYPCOBOM pabOThI

No 1/ [IpumMepHbIii IepeyeHb TeM Ui KypCOBOI'O POEKTUPOBAHUS/BBIIOIHEHHS
B KYpCOBO# pabOThI
Y4eOHbIM MJIAHOM HE IPEAYCMOTPEHO
Bonpocsl g mpoBeneHHs MPOMEXYTOYHOM aTTecTallud B BHJE TECTHUPOBAHUSA

IpeJICTaBICHBI B Ta0nwmie 18.

Tabmuua 18 — [IpumepHBbIi IepedeHb BOIIPOCOB JUIsi TECTOB

Ne i/t

[IpuMepHBIil IepeyeHb BOIIPOCOB ISl TECTOB

Kon
WHAMKATOPA

1

Cucrema — 310

1) MHO€eCTBO 371€MEHTOB 3aJaHHOW IPUPOJIbI

2) MHOKeCTBO CBsI3eil MKy dIIEMEHTaMU

3) MHOeCTBO B3aMMOCBSI3aHHBIX 3JIEMEHTOB, 00pa3yIOIINUX €INHOE
LEoe

4) MHO€eCTBO BXOJHBIX U BBIXOJHBIX CUTHAJIOB

OIIK-6.3.1

OCHOBOIIOJIO)KHUKOM OOILIIeH TEOPUH CUCTEM SIBIISETCS
1) H. Bunep

2) JI. dpou beprananpu

3) K. lllennon

4) A. TeropuHr

OIIK-6.3.1

CranuoHnapHas CUCTEMA — 3TO

1) cuctema ¢ U3BECTHBIMH IMapaMeTpaMu

2) cuctema co ciiydailHbIMH ITapameTpaMu
3) cuctema ¢ MHTEPBaIbHBIMU MTapAMETPAMHU
4) cuctema ¢ MOCTOSIHHBIMU [apaMeTpaMu

YK-1.3.2

JluHaMu4eckasi cuctema — 3To

1) cucrema ¢ M3MEHSIOIIMMCS COCTOSTHUEM

2) cucremMa ¢ U3MEHSIOIIUMUCS MapaMeTpaMu
3) cuctema ¢ U3MEHSIOIENCs CTPYKTYpOit

4) cucrema ¢ 00paTHOM CBA3BIO

VK-1.3.2




[lepenarounast pyHKUIUS CHCTEMBI
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

[epenarounast GyHKIHS MapaIeIbHOTO COSANHECHUS 3BEHBEB C
nepenatounbiMu pynkimsamu g1(S) u g2(s) paBua

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

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

3) 9(s)=91(s)+g2(s)

4) 9(s)=91(s)/92(s)

OIIK-6.B.1

[epenarounast GyHKIHS TOCICIOBATEILHOTO COCTMHEHNUS 3BEHBEB C
nepenatounbiMu pynkimsamu g1(S) u g2(s) paBHa

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

2) 9(s)=91(s)g2(s)

3) 9(s)=91(s)+92(s)

4) 9(5)=91(s)/g2(s)

OIIK-6.B.1

Cucrema

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

B IIPOCTPAHCTBC COCTOSIHUM OIIHUCHIBACTCS YpaBHCHUSIMU
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.VY.1

Kaxkas cucrema acuMOTOTUYECKH YCTOMYMBA?
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.Y.1

10

Kaxkag cucreMa He IBISETCSA aCUMITOTHYECKHU yCTOfI‘IHBOfI?
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.V.1

11

JIst acMMITTOTHYECKOH ycToYrBOCTH cucTeMbl AX/dt=AX
HEOOXOAMMO U IOCTATOUHO

1) Bce coOCTBEHHBIE YKcia MAaTPUIBl A 110 MOAYJIIO MEHbIIIE |
2) Bce coOOCTBEHHbIE YMCia MaTpULIbl A 1o MoTyJTto Gosblie 1
3) Bce cOOCTBEHHBIE UKciia MATPUIBI A UMEIOT OTpHUIIATENbHbIE
JeWCTBUTENbHBIC YAaCTH

4) Bce COOCTBEHHBIE YK CJIa MATPUIIBI A UMEIOT MTOJIOKUTETHHBIC
JeWCTBUTENIbHBIEC YaCTH

VK-2.3.1

12

JInst acMMITTOTHYECKO# yeTourBOCTH cucTeMbl X(t+1)=AX(t)
HEOOXOAMMO U JIOCTATOUHO

1) Bce coOCTBEHHBIE YKCia MAaTPUIBl A 10 MOAYJIIO MEHbIIIE |
2) Bce cOOCTBEHHBIE YUCIIa MAaTPUILIBI A 110 MOy 0 Gosbie 1
3) Bce cOOCTBEHHBIE UKciia MATPUIBI A UMEIOT OTpHUIIATENbHbIE
JeCTBUTENIbHBIEC YaCTH

4) Bce coOOCTBEHHBIE YKCIlIa MATPULIbI A UMEIOT MOJIOKUTETIbHBIE
JeWCTBUTENIbHBIEC YaCTH

YK-2.3.1




13 Marpuiia ynpasisemoctu cuctembl dx/dt=Ax+Bu, y=Cx umeer Bua | YK-1.3.2
1) [B,A]

2) [AT,CT]

3) [CT,ATCT,...,(AH™C™]T
4) [B,AB,...,A™]

14 Marpuiia nabmogaemoctu cucrembl dx/dt=Ax+Bu, y=CX nmeer VK-1.3.2
BHJI

1) [B,A]

2) [AT,CT]

3) [CTATCT,...,(AH™C™]T
4) [B,AB,...,A"™]

15 Kakas cucrema Heympasisiema? OIIK-6.B.1
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

16 [Ipu xakoMm 3HaUEHUHU NTapaMeTpa & cucTemMa OIIK-6.B.1
dx1/dt=x2, dx2/dt=ax1+x2, y=x2
HeHaOroaema?

1)a=1

2)a=-1

3) |a>1

4) a=0

17 OtpunarenbHast 0OpaTHas CBSI3b: YK-2.3.1
1) ycunuBaeT BIMSIHHE BHEITHUX BO3MYIIICHUN Ha MIOBEJCHHE
CUCTEMBbI

2) cTabUIM3HpyeT JUHAMHUKY CUCTEMBI, JICTIACT CUCTEMY
YCTONYUBOU

3) U30JIUPYET CUCTEMY OT OKPYKAIOIIEH CpeIbl

4) 3amMeIsIeT IePeXOAHbIE MPOIIECCHl B CHCTEME

18 [Tpu xakom 3HaYeHnM napamerpa f cucrema ¢ 0OpaTHON CBSI3bIO OIIK-6.B.1
y"+2y'-3y=u, u=-fy
ACHMITTOTUYECKH yCTOMINBA
1) f=3

2) f=-3

3) f=4

4) =1

19 [Tpu xaxom 3HayeHnu napamerpa f ciucrema c oOpatHOl CBSI3bIO OIIK-6.B.1
y(t+1)+y(®=u(b), u=-fy
aCUMITOTUYECKH YCTOWUNBA
1) f=1

2) f=-1

3) =0,5

4) f=-0,5

20 HaGnromarens npeaHa3HaueH OIIK-6.3.1
1) A5 MOCTPOEHUS OLIEHKU COCTOSTHUS CUCTEMBbI
2) Ui HaOJIIOICHUS 32 BBIXOJIOM CHCTEMbI

3) nist HaOMIOCHUS 32 BXOJ0M CHUCTEMBbI

4) niis uaeHTUPUKAIUN CUCTEMBI

Ne i/t TecTbl 1151 TPOBEPKH OCTATOYHBIX 3HAHUU Kommerenmus




3aaHre KOMOMHUPOBAHHOTO THITA C BHIOOPOM OJTHOT'O BEPHOTO
OTBETa U3 YETHIPEX MPEUIOKCHHBIX 1 000CHOBaHHEM BhIOODA.

[TpounTaiite TEKCT, BEIOEPUTE MPABUIBHBINA OTBET U 3aIUILUTE
apryMeHTbl, 000CHOBBIBAIOLIME BEIOOP OTBETA.

Marpuiia ynpasisgemoctu cuctembl dx/dt=Ax+Bu, y=CX umeer Bu
1. [B,A]

2. [AT,CT]

3. [CT,ATCT,...(AD)™ICT]T

4.[B,AB,...,A™

VK-1

3amanre KOMOMHUPOBAHHOTO THUIIA C BEBIOOPOM HECKOJIBKUX
BapUaHTOB OTBETA U3 MPEUIOKEHHBIX M Pa3BEPHYTHIM
000CHOBaHHEM BHIOODA.

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

[Tpu KakKMX 3HAYCHHSX MapaMeTpoB a u b cucrema
dx1/dt=x2, dx2/dt=x1, y=ax1+bx2
HeHalronaema?

1.a=1, b=2

2.a=1, b=1

3.a=2, b=-1

4. a=1, b=-1

YK-1

3aHaHI/Ie 3aKPBITOT'O THIIA Ha YCTAHOBJICHUC COOTBECTCTBU.

[IpounTaiite TEKCT U ycTaHOBHUTE COOTBETCTBUE. K Kaxmoi
MO3UIINH, TAHHOM B JIEBOM CTOJIOIIE, MOJ0EPUTE COOTBETCTBYIOITYIO
MO3UIIUIO B TIPABOM CTOJIOIIE.

YCTaHOBUTE COOTBETCTBHUE MCKAY UMCHEM YUYCHOI'O U HAYUHBIM
HaIpaBJICHUEM, OCHOBOIIOJIO)KHHUKOM KOTOPOTO OH ABJIACTCA

Nms YUCHOI'0 Haquoe HaITpaBJICHUC

A H. Bunep 1 | Teopus undopmarnmu

JI. ¢pon bepranandu Kubepneruka

B 2
C K. lllennon 3 | Teopus anropuT™MoOB
D 4

A. Trropunr OO11ast Teopus cucTeM

A B C D

YK-1

3amanne 3aKPBITOTO THIIA HA YCTAHOBJICHUEC IMOCJICA0BATCIIbHOCTHU

[IpounTaiiTe TEKCT U YCTAHOBUTE ITOCJIEI0BATEIbHOCTD. 3AIUILNTE
COOTBETCTBYIOIIYIO MTOCIIEI0BATEIBHOCTh OYKB CJIeBa HAMPaBo.

YK-1




3anuIInTe NOCIeI0BaTEIbHOCTh IEUCTBUIN NPY aHAJIU3E
ACUMITOTUYECKOW YCTOMYMBOCTH MOJIOKEHHS PAaBHOBECHS
MHOTOCBSI3HOW HEMPEPHIBHOW JMHAMUYECKON CUCTEMBI

A — Brruuciisiem coOCTBEHHBIE YMCITa MATPHIIBI CHCTEMBI

B — BeinonHsieM TuHEapu3aiuio CUCTEMBI

C — CocraBnsieM ypaBHEHUS JTUHAMUKH CHCTEMBI

D — IIpoBepsieMm mpUHAIIEKHOCTh COOCTBEHHBIX YHUCET MAaTPUIIBI
CHCTEMBI JICBOM YaCTH KOMIUIEKCHOM INIOCKOCTH

3aiaHue OTKPBITOrO TUMA C Pa3BEPHYTHIM OTBETOM.
[IpounTaiiTe TEKCT U 1aliTe pa3BepHYThI 0OOCHOBAHHBINA OTBET.

Jlaiite onpesenenue napaMeTpuIecKon uaeHTUUITUPYEMOCTH
TUHAMHUYECKOU CUCTEMEL.

VK-1

3amanre KOMOMHUPOBAHHOTO THIIA C BELIOOPOM OJTHOTO BEPHOTO
OTBETA U3 YEThIpeX MPEI0KEHHBIX U 000CHOBAaHHEM BBIOODA.

[IpounTaiite TekcT, BEIOEPUTE MPABUIIbHBIN OTBET U 3aHILINTE
apryMeHThbl, 000CHOBBIBAIOIIHE BHIOOP OTBETA.

CroxacTtuyeckas CUCTEMA — 3TO

1. CucreMa ¢ HEM3BECTHBIMM ITapaMeTpaMu

2. Cucrema ¢ MHTEpBaJIbHBIMU ITapaMETPaMHU

3. Cucrema co Ciry4ailHbIM BXOJIOM U CIIyYaiHBIMU OLITHOKAMU
U3MEPEHUH BBIXOAA

4. Cucrema ¢ IEpEMEHHON CTPYKTYpOi

YK-2

3aiaHue KOMOMHUPOBAHHOI'O THIA C BHIDOPOM HECKOJIBKUX
BAapUAHTOB OTBETA U3 MPEAJIOKEHHBIX U Pa3BEPHYTHIM
000CHOBaHHEM BBIOOpA.

[IpounTaiite TekcT, BEIOEpUTE IPABUIIbHBIE BAPUAHTHI OTBETA U
3aIUIINTE APTYMEHThI, 000CHOBBIBAIOIINE BBIOOP OTBETA.

KaKI/IC CUCTEMBI ACUMIITOTHUUYCCKHN YCTOﬁqHBLI
1. dx/dt=-2x

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

3. dx/dt=3x

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

YK-2

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

[IpounTaiiTe TEKCT U yCTaHOBHUTE COOTBETCTBHUE. K Kaxmoi
TTO3UIINH, TAHHOM B JIEBOM CTOJIOIIE, MOJ0EPUTE COOTBETCTBYIOITYIO
TIO3UITUIO B TIPABOM CTOJIOIIE.

ConocTaBbTe ONUCAHUIO CUCTEMEI B MMPOCTPAHCTBC COCTOSIHUH €e
OIIMCAaHHUEC «BXOA-BBIXOI»

YK-2




Ornucanue B MPOCTPAHCTBE Onucanue «BXOH-BEIXOI
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'-Ty=2u
dx2/dt=-3x2+2x1+2u,
y=x1
D dx1/dt=x2, 4 | y"-2y+3y=2u
dx2/dt=-4x2+x1-5u,
y=x1
A B C D
9 3a/laHue 3aKpBITOrO TUIA HAa yCTaHOBJIEHHUE NIOCIIEA0BATEIbHOCTH YK-2
[IpounTaiiTe TEKCT U YCTAHOBUTE MIOCIEA0BATEIBHOCTD. 3aMULINTE
COOTBETCTBYIOLIYIO [TOCIIEI0BATEIbHOCT OYKB CJI€Ba HAIPaBo.
3anuIuTe Mocie0BaTeIbHOCTh IeHCTBUI IIPU aHaIN3e
YIPaBIIEMOCTH MHOTOCBSI3HON JUHAMUYECKON CHCTEMBI B
OKPECTHOCTH I0JIOKEHUS PAaBHOBECHS
A — CocraBisieM MaTpully yIpaBlIieMOCTH
B — CocraBnsieM ypaBHEHUS AMHAMUKU CUCTEMBbI
C — Haxonmum paHT MaTpHIlbl YIIPABISEMOCTH
D — BoinosssieM IuHeapu3aio CUCTEMbI
10 [IpounTaiiTe TEKCT 1 AaiiTe pa3BEepHYTHII 0OOCHOBAHHBII OTBET YK-2
Jlaiite onpezeneHre HabII0AaeMOCTH TMHAMUYECKON CHCTEMBI.
11 3aaHre KOMOMHUPOBAHHOTO THITA C BHIOOPOM OJIHOTO BEPHOTO OIIK-6

OTBCTA U3 YCTHIPCX MPECAJIOKCHHBIX U 000CHOBaHHUEM BBI60pa.

[IpounTaiite TeKCT, BRIOEPUTE TPABUIILHBIN OTBET M 3aHILINTE
apryMeHThI, 000CHOBBIBAIOIIHE BHIOOP OTBETA.

Kakas u3 YKa3aHHBIX CUCTEM ABJIACTCA }IHHaMquCKOﬁ
1. y(t)=sign(u(t))

2. dy/dt=-2y+u

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

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




12 3aaHre KOMOMHUPOBAHHOTO THITA C BEIOOPOM HECKOIBKHX OIIK-6
BApUAHTOB OTBETA U3 MPEAJIOKEHHBIX U PAa3BEPHYTHIM
000CHOBaHHEM BBIOODA.
[IpounTaiite TekcT, BRIOEpUTE MTPABUIIbHBIE BAPUAHTHI OTBETA U
3aIUIIATE APTYMEHTHI, 000CHOBBIBAIOIINE BBIOOP OTBETA.
VYKaxuTe OCHOBHBIE CBOMCTBA CUCTEM YIIPABIICHUS
1. HaGmromaemocts
2. XaOoTUYHOCTh
3. YopaBisieMocTh
4. YCcTOWYMBOCTh
13 3ajaHue 3aKpbITOrO TUIA HA YCTAHOBJIEHUE COOTBETCTBHUSI. OIIK-6
[IpounTaiite TeKCT U ycTaHOBHUTE COOTBETCTBUE. K Kaxmoi
MO3UIINH, TAHHOM B JIEBOM CTOJIOIIE, MOJ0EPUTE COOTBETCTBYIOIIYIO
MO3UIUIO B IIPABOM CTOJIOIIE.
ConocraBbTe CUCTEMBI 1 UX XapaKTEPUCTUKH
Cucrema XapakTepucTuka
A Cucrema MaccoBOro 1 | lHTeHCcHuBHOCTH
00CITy)KHBaHUS [IEPEX0JI0B
B Cucrema 2 | IHTeHCHBHOCTH TIOTOKA
ABTOMAaTUYECKOIO TpeOoBaHUI
pEryIupoBaHUs
C Koneunas nemns 3 | BeposiTHOCTH mepexo0B
Mapxkosa ¢
HEeMpPEepPHIBHBIM
BpeMEHEM
D Koneunas uenn 4 | Bpems nepexoaHoro
MapxkoBa ¢ JTUCKPETHBIM nporecca
BpPEMEHEM
A B C D
14 3a/iaHue 3aKphITOTrO THIA HAa yCTaHOBJICHHUE MTOCIEA0BATEIHHOCTH OIIK-6

HpoanaﬁTe TCKCT U YCTAHOBUTC NTOCIICAOBATCIIbHOCTD. 3amuiure

COOTBCTCTBYIOIIYIO ITOCIIEA0OBATCIIBHOCTD 6}’KB CJICBA HAIIpaBo.

3anuInTe NoCIeI0BaTEIbHOCTh IEUCTBUI NPY aHAJIU3E
HAO0JII0JaEMOCTH MHOTOCBSI3HONM JUHAMUYECKOA CUCTEMBI B
OKPECTHOCTH MOJIOKEHHS PABHOBECHS

A — CocrapisieM ypaBHEHHS TUHAMUKU CUCTEMBbI
B — Haxoaum paHr Matpuiibl HabI0JaeMOCTH
C — BrImonHseM JIMHeapu3aIfio CHCTEMBI




D — CocraBnsiem matpuily HaOJIIOAaeMOCTH

15 3a/laHue OTKPBITOIO TUIA C Pa3BEPHYTHIM OTBETOM. OIIK-6
[IpounTaiiTe TEKCT U AaliTe pa3BEpPHYTHIII 0OOCHOBAaHHBIN OTBET.

Ha3oBute kpuTepuu NpUHATHS PELIEHUN B YCIOBUX
HEOIPEACIEHHOCTU

[lepeyeHb TeM KOHTPOJBHBIX PaOOT MO AMCHUIUIMHE OOYYAIOUIMXCS 3a04HON (HOPMBI
o0ydeHus1, IpeCTaBIeHbI B Ta0uie 19.

Tabmuna 19 — [lepeyeHb KOHTPOJIBHBIX PAOOT
Ne n/nn [TepeyeHb KOHTPOJIBHBIX PAOOT
He npenycmorpeno

10.4. Meroauueckue  Marepuanbl,  ONPEACHSAIONIME  HPOIEIYyphl  OICHUBAHHS
UH/IMKAaTOPOB, XapaKTepU3YIOIIMX d3Tanbl (HOpPMUPOBAHMS KOMIIETEHLHUH, COAEp)Karcs B
JOKaJIbHBIX HOpMaTuBHBIX akrtax [VYAIIL, peraMeHTUpYOIUX MOPSIAOK U IpOLEAYypYy
IPOBE/ICHUS TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U IMPOMEKYTOUHOM aTTecTaluyu 00ydaromuxcs
I'VAIL

11. Meroauueckue yKazaHus sl 00yYarOIIMXCs 0 OCBOCHUIO JUCITUTUTAHBI
(Huoice npusoosmces pekomenoayuu no COCMagieHuo 0aHHo2o pazoena)

11.1. MeTtoauueckre yKa3zaHus [N OOYYarOMIMXCS 1O OCBOCHHMIO JICKIIMOHHOTO
MaTtepHuana (eciu npedycmMompeHo Y4eOHbIM NIAHOM N0 OAHHOU OUCYUNTUHE).

OcHOBHOE Ha3HAY€HHE JIEKIIMOHHOTO MaTepuana — JIOTHYECKH CTPOHHOE, CHCTEMHOE,
nIyOOKOE U SICHOE U3JI0KEHHE yaeOHOro MaTepuana. HasHadueHrne COBpeMEHHOM JICKITUU B paMKax
JTUCIUIUIMHBL HE B TOM, 4YTOOBI MOJYYUTh BCIO HWHGOPMAIMIO MO TEME, a B OCBOCHUU
GyHIaMEHTAIBHBIX TPOOJIEM JUCIHIUIMHBI, METOJO0B HAYYHOTO IIO3HAHWS, HOBEHIINX
JTOCTHIKEHUI HaydyHOW MbICTU. B yueOHOM mpoliecce JEKIHUsS BBIMOIHSAET METOJ0JIOTHYECKYIO,
OpPTaHW3AIMOHHYI0 U MHPOPMAITMOHHYIO (DyHKIMU. JIeKus pacKpbhiBaeT MOHATHHHBINA armapar
KOHKpETHOW oO0jacTu 3HaHUA, €€ MpoOIEeMBbl, JaeT IEeNbHOE MPEJCTaBICHHUE O TUCIUILINHE,
MOKA3bIBACT B3aUMOCBS3b C JIPYTUMU JUCIUTLTTHAMH.

[InaHupyemMble pe3yabTaThl MPU OCBOSHUHU 00YUYAIOUTMMUCS JIEKIIMOHHOTO MaTepuana;

— TIOMy4YeHUE COBPEMEHHBIX, [IEJIOCTHBIX, B3AUMOCBSI3aHHBIX 3HAHUH, YPOBEHb KOTOPBIX
ONpENENAETCS HEIEBON YCTAaHOBKOM K KayKJI0OM KOHKPETHOM TEME;

— TIOJyYEHHE OIBITa TBOPUYECKOUN pabOThI COBMECTHO C TPEI0IaBaTelIeM,

— pa3BuTHE TNPO(PEeCCHOHATBHO-IEIOBBIX  KAadecTB, JIIOOBM K  TPEeaMETy |
CaMOCTOSITEILHOTO TBOPYECKOTO MBIIIIJICHHUS.

— TOsIBIIEHHWE HEOOXOAMMOI0 HHTEpeca, HEOOXOAUMOTO AJIsi CAMOCTOSTENILHON paOoTHI,

— TIOJydeHHWE 3HAHWH O COBPEMEHHOM YPOBHE Pa3BUTHS HAYKU M TEXHUKH U O TIPOTHO3¢E
WX pa3BUTHUS HA OMMKANUIITNE TOJIBI;

— HAY4YUTHhCS METOAMYECKH 00pabaThiBaTh MaTepwall (BBIACHATH TJIaBHBIE MBICTU U
TIOJIOXKEHUS, TIPUXOIUTh K KOHKPETHBIM BBIBOJIaM, TIOBTOPSATH UX B PA3IMYHBIX (POPMYIIMPOBKAX);

— TIOJyYeHHUE TOYHOTO MMOHUMAHUS BCEX HEOOXOMMBIX TEPMHHOB U TIOHSATHH.




JIeKUMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpPALMEl  CIAliIoB U
UCIOJIb30BAaHUEM DA3aTOYHOIO MaTepualia IpH TPOBEACHUH KOPOTKHX JUCKyccuil 00
OCOOCHHOCTSIX MPUMEHEHHSI OT/AETbHBIX TEMATHUK I10 IUCHUIUIMHE.

CrpykTypa npeaocraBiaeHus JEKIHOHHOIO MaTepuania:

—  Cnaiinpl no Temam 1-5.

11.2. Meroauueckue ykazaHus JUIsi OOy4aroIIMXcs IO y4YacTHIO B CEMHHApax (eciu
npeoyCMOmMpPeHo Y4eOHbiM NAAHOM NO OAHHOU OUCYUNTIUHE)

VY4eOHBIM IJIAHOM HE MPEyCMOTPEHO.

11.3. Metoauueckue yka3zaHusi Uisi OOydarloIIUXCS MO MPOXOXKACHUIO MPAKTUYECKUX
3aHSITHH (eciu npedyCMOmpeHo Yy4eOHbIM NIAHOM N0 OAHHOU OUCYUNTUHE)

VY4eOHBIM IJIAHOM HE MPEAYCMOTPEHO.

11.4. Metoauieckue yka3zaHus Uit 00yUYaIONIUXCS 110 BBITTOJIHEHUIO TA00OPATOPHBIX padoT
(eciu npedycmompeno yueOHvIM NIAHOM N0 OAHHOU OUCYUNIUHE)

B xoze BImomHEHUS 1a00PATOPHBIX PAdOT 00YUAIOIIUIICS JOIDKEH YIITyOUTh U 3aKPEHUTh
3HAHUS, IPAKTUYECKUE HABBIKHU, OBJIAJIETh COBPEMEHHON METOJIMKON U TEXHUKOM IKCIEPUMEHTa
B COOTBETCTBMM C KBIM(PHUKAUOHHON XapaKTepUCTHKOW oOydaromierocs. BrinonHenue
71a00paTOPHBIX PabOT COCTOUT U3 IKCHEPUMEHTAIBHO-TIPAKTHYECKOM, pacueTHO-aHAIUTUYECKOM
4acTe! U KOHTPOJIBHBIX MEPOIPUITHIM.

Boinonnenue nabopaTopHbIX pabOT 00yHarOIIKMMCS SIBJISAETCS HEOTHEMJIEMOM YacCThIO
W3YYCHUS JUCIUIUIMHBI, ONpENeNseMOl Y4eOHBIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
o0ecreunBaroIIUM PEIIEHUE CIEAYIOINUX OCHOBHBIX 3a/1a4 00y4aroLerocs:

— IpuoOpeTeHHE HaBbIKOB HCCIIEA0BAaHUS IPOLIECCOB, ABJIEHUI U 00BEKTOB, U3y4aeMbIX
B paMKax JaHHOH UCIUILINHEI;

— 3aKpeIuleHHEe, Pa3BUTHE U JeTalu3alls TEOPETUYECKUX 3HAHUN, MOJYYEHHBIX Ha
JCKIUSX;

— TOJy4YeHHUe HOBOM MH(OPMAIIMH 110 U3yYaeMOU JUCIUILTHUHE;

— TpuoOpeTeHHe HaBBIKOB CAMOCTOSTENBHON pabOThI ¢ 1a00OPaTOPHBIM 000PYI0BAHUEM
U pudopamu.

3amanie 1 TpeOOBaHM K IIPOBEIEHUIO JJA00PATOPHEIX padoT
MIPEJICTaBICHBI B METOAMYECKHIX yYKa3aHUAX I10 JJaDopaTOPHBIM paboTam

Crpykrypa u dhopma oTueTa 0 JabopaTOpHOH paboTe
MIpe/ICTaBICHbl B METOAMYECKHUX YKa3aHUSX I10 JJa0opaTOpHBIM paboTam

TpeboBanusa kK 0dhOPMIICHHUIO OTUYETA O JIADOPATOPHOI padboTe
MIPEJICTaBICHBI B METOAMYECKHUX YKa3aHUAX T10 JJaDopaTOPHBIM paboTam

Metoanyeckue yKka3aHus 10 MPOXOXKICHUIO JJAOOpaTOPHBIX padboT pa3menieHsl B LMS u
JIOCTYIHBI 00y4YaroIUMCs Yepe3 JTMYHBIN KaOuHEeT.

11.5. Metoauueckue yka3aHUs Ui OOYyYalolmMXcs IO TMPOXOXKIECHUIO KypCOBOTO
MIPOCKTUPOBAHUS/BBITIOTHEHHUSI KYPCOBOUM PabOTHI (eciiu npedycmMompero y4yeOHbIM NIAHOM HO
OaHHOU Oucyuniume)

Y4eOHBIM IJTAaHOM HE TTPETYCMOTPEHO.

11.6. Metoauueckue ykazaHus JUIsi 0Oy4YarOIIMXCs M0 MPOXO0XKIECHHIO CAMOCTOSITEIbHOM
paboThI

B Xoze BBINOJIHEHUSI CaMOCTOSITEIbHON pabOoThI, 00YUarONUIUIiCs BBINOIHAET paboOTy MO
3aJJaHAI0 ¥ TIPU METOIMYECKOM PYKOBOJICTBE IMpEIoaaBaTelisi, HoO 0e3 ero HermocpeICTBEHHOTO
y4acTusl.

Jlnst oOyvaroruxcst o 3a04HOM ¢dopMe OOydeHHs, CaMOCTOSATENIbHass paboTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO paboTy.



B mporiecce BBITOTHEHUSI CaMOCTOSTEIBLHON pabOTHI, y o0ydaromerocss GopMHUpPYETCs
renecooOpasHoe MiIaHupoBaHUE pabouero BpeMEeHH, KOTOpOe MO3BOJISET UM Pa3BUBATh YMEHUS U
HABbIKM B YCBOCHMHM W CHCTEMAaTH3allUd MPHOOpPETaeMbIX 3HAHUM, 00ecreYrBaeT BBICOKUMN
YPOBEHb YCHEBAEMOCTH B NEpUOJ OOydYeHHs, IOMOTaeT IOJYYUTh HABBIKH ITOBBIIICHHS
pohecCHOHANBLHOTO YPOBHSL.

MetoauueckumMi ~ MaTepuaiaMM, — HANpaBSIIOUIMMH  CaMOCTOSITENIbHYIO — paboTy
00y4arOIUXCSSBISIOTCS:

— yueOHO-METOAMYECKU MaTepHal Mo JUCIUILINHE;

— METOJWYECKHE YKa3aHHUs MO BBIMOJIHEHUIO KOHTPOJIBHBIX paboT (i 00yyaromuxcs
1o 3a049HOU (popme oOydeHHS).

11.7. Metoau4eckue yKa3zaHus Uit O0yUJaIONIUXCS 110 MPOXOKIACHHUIO TEKYIIIETO KOHTPOJIS
yCIeBaeMOCTH.

Texkymui KOHTPOJIb YCIEBAEMOCTH IIPEAyCMaTpPUBAET KOHTPOJIb KayeCcTBAa 3HAHUU
00y4aromuxcsi, OCYIIECTBIIEMOTO B TEYEHHE CEMECTpa C IENIbI0 OLEHUBAHUS XOJa OCBOCHUS
JUCIIUATIITUHBI.

Texymuii KOHTPOJb YCIIEBAEMOCTH OCYIIECTBISETCS B BHJE 3aIIUTHI J1A0OPATOPHBIX
pabot. [Ipu npoBeneHUN NMPOMEKYTOUYHOW ATTECTALMU YUUTHIBAETCS CBOEBPEMEHHOCTD 3aIUT
71a00paTOPHBIX padoT.

11.8. Meroauyeckue ykazaHus JJis 0OYyYarOUIUXCS MO MPOXOXKICHHIO MPOMEKYTOYHOMN
aTTeCcTalnuu.

[IpomexyTouHas  arrectanus  OOydYalOIIMXCS  MpPEAyCcCMaTpUBaeT  OIICHHBAHHE
HpOMG)KyTO‘IHBIX 1 OKOHYATCJIBbHBIX p€3y.HI>TaTOB 06yquI/m 110 AUCIOUIIIINHC. OHa BKJIFOHYACT B
ceos:

— 9K3aMeH — (hopMa OLIEHKU 3HAaHUH, OJIYYEHHBIX 00yUYaIOLIUMCS B IIPOLIECCE U3YUCHUS
BCGI\/JI JUCHUIIIIMHBI UJIN €€ 4aCTHU, HAaBbIKOB CaMOCTOﬂTGHBHOﬁ pa6OTI)I, CHOCO6HOCTI/I HpI/IMeHSITB
UX JUIA PEIICHUS MPaKTHYECKUX 3aJad. JK3aMEH, KaK IpaBWJIO, IMPOBOJUTCS B TIEPHOT
AK3aMEHAIlMOHHOW CECCHM W 3aBEPIIAECTCS aTTECTALlMOHHOM OLEHKON «OTIIMYHOY», «XOPOIIO»,
«YJIOBJIETBOPUTEILHO», «HEYIOBIETBOPUTEIHHOY.

QKBaMeH HpOBOI[I/ITCH B IIMCBMCHHOM BHJC. BKSaMCHaHI/IOHHBIfI 6I/IJ'IGT CO)lep)KI/IT Ba
BOIIpoca MO Teopuu. WToroBas OIEHKA BBICTABISETCS C YYETOM TEKYILIEro KOHTPOJS
yCIIEBa€MOCTH.



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




