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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 CIIETYIONUX KOMITETCHIIUHA:

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 CIIOCOOBI MX PEIIEHUs, UCXOS U3 JEHCTBYIOIIMX IPABOBBIX HOPM, UMEIOILUXCS
PECYPCOB U OTpaHUYCHUI

OIIK-6 «CrocobeH aHanM3upoBaTh M pa3pabaThIBaTh OPraHU3AIMOHHO-TEXHHUYECKUE U
SKOHOMMYECKHE MPOLECCHl C MPUMEHEHHEM METO/I0B CUCTEMHOIO aHAJIM3a U MaTEMaTHYeCKOTO
MOJIETTUPOBAHUS»

CopepxaHue OUCIMILTUHBI OXBaThIBAET KPYr BOINPOCOB, CBS3aHHBIX C OCHOBHBIMHU
MaTeMaTUYECKUMHU MOJEIIIMU, METO/IaMHU U aJITOPUTMaMU TEOPUH CUCTEM M CUCTEMHOI'O aHAJIN3a,
KOTOpBIC HAXOAST MIPUMEHEHUE TPU aHATIU3€ CII0KHBIX YKOHOMUYECKUX U TEXHUUYECKUX CHCTEM 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 aTTeCTaIs 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 npenoaaBaHusi JUCIUTUIMHBI

[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
MOJICTTMPOBAHUS, METOI0OB 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 TUCHUILIMHBI OOYYaIOIIMICS MODKEH 00J1alaTh CIASAYIOIIMMHI
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 METOIUKH 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 BEPOSITHOCTEU U

OpraHU3alMOHHO- MaTeMaTH4YeCKOW CTaTUCTUKH, METOJOB

TEXHUYECKUE U ONTUMU3ALMY U UCCIIEOBAaHUs ONIEpaLUi,
O6menpodeccuoHaabHbIE U

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 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 ITOKa3aresie
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 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 IUCIUIIIUHBI

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, dudd. 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
Paszzen 2. Marematiueckast TEOpHsi CHCTEM 2 12
Paszen 3. Teopust CUCTEM yIIpaBIICHHS 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  HEIOCPEACTBEHHOM  BBINOJHEHUU
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 MIPUBEICHO 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 aHasu3e. OCHOBHbIE MMOHATHS 001IeH
teopun cucteM. CBoiictBa cucreM. Moaenu cucrem. Knaccuduxanus
CHCTEM.

2 TeopeTuKo-MHOKECTBEHHOE OIPENIEICHUE CUCTEMBI. AKCHOMBI
MaTeMaTU4ecKoil Teopuu cucrteM. [[IoHsITHE TMHAMUYECKON CUCTEMBI.
CucTembl ¢ HETIPEPHIBHBIM U TUCKPETHHIM BpeMeHeM. CBoCTBa
JUHAMUYECKUX CUCTEM. Y CTOUYHUBOCTD. Y TIPABIISIEMOCTD.
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




3adanue KOMOUHUPOBAHHO20 MUNA C BblOOPOM O0OHO20 BEPHO20
omeema u3 uemuipex npeoyloHceHHbIX U 000CHOBAHUEM 8blOOPA.
Hucmpykyusn: [Ipouumaiime mexcm, ebloepume npasuibHulll
omeem u 3anuuiume apeymenmul, 000CHO8bI8AIOUUE 8bIO0OP OMmeema

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

2. [AT,CT]

3.[CT,ATCT,...(AD)™ICT]T

4.[B,AB,...,.A™

VK-1

3adarnue KOMOUHUPOBAHHO20 MUNA C 8bIOOPOM HECKOLKUX
8apUAHMO8 OMBEMA U3 NPEONONHCEHHBIX U PA3BEPHYMBIM
000CHOBaHUEM 8blOOPA.

Hucempykuyua: Ilpouumatime mexcm, 8vi0epume npasuibHvle
sapuanmvl OMeema u 3anuume apeymenmol, 0O60CHOB8bLEAIOWUE
8b100p OMBEMo8

[pu kakux 3HAYCHUSIX 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

3amaHue 3aKPHITOTO TUIIA HA YCTAHOBIIEHHUE COOTBETCTBHS
Hucmpykuus: [pouumaiime mexcm u ycmanosume coomeenmcmesue.
K kaxcooti  nosuyuu 6  neeom  cmonrbye  nodbepume
COOMBEMCmaYIouyo NO3UYUIO 8 NPABOM Cmooye.

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

Nms YUCHOI'0 Haquoe HaITpaBJICHUC

A H. Bunep 1 | Teopus undopmarmu

JI. ¢pon bepranandu Kubepneruka

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

A. Trropunr OO1as Teopus cucTeM

A B C D

YK-1

3aJaHue 3aKpBITOrO TUMA HA YCTAHOBJIEHUE I1OCIIEI0BATEIbHOCTH.
Hucmpykyua: [Ipouumatime mexcm u ycmanosume
nocne008amenbHOCmy. 3anuunme coomeemcmeyouyio
nocne008amenbHOCMb OYK6 clleéa Hanpago

3amuiure OCICa0BAaTCIBbHOCTDb ,Z[CI>'ICTBPII>'I IIpU aHAJIN3C
aCUMIITOTHYECKOM YCTOI\/'I‘H/IBOCTI/I ITOJIOKCHU A PaBHOBECHA
MHOT'OCBSI3HOH HerepLIBHOﬁ ,[II/IHaMI/IquKOﬁ CUCTCMBI

A — BrraucisieM coOCTBEHHBIE UKCIIa MaTpulbl CUCTEMBI

YK-1




B — BeimonHsieM TuHeapu3aiuio CUCTEMBI

C — CocraBnsieM ypaBHEHUS JUHAMUKH CHCTEMBI

D — IIpoBepsieM mpUHAIEKHOCTh COOCTBEHHBIX YHUCET MAaTPUIIBI
CHCTEMBI JICBOM YaCTH KOMIUIEKCHOM INIOCKOCTH

3a/iaHue OTKPBITOTrO THIMA C Pa3BEPHYTHIM OTBETOM.
Hucmpykyua: Ilpouumaiime mexcm u 3anuuiume paseepHymbiti
000CHOBAHHbBIU OMEem

JlaiiTe onpeeneHue napaMeTpuIecKoi HACHTU(UIIUPYEMOCTH
JTUHAMHUYECKOM CUCTEMBI.

VK-1

3a0anue KOMOUHUPOBAHHO20 MUNA C BbIOOPOM O0OHO20 BEPHO2O
omeema u3 uemulpex npeodioNHCeHHbIX U 000CHOBAHUEM 8b100DA.
Hucempykuyua: Ilpouumaiime mexcm, 8vibepume npasuibHbill
omeem u 3anuuiume apeymeHmsl, 000CHOBbI8aOujUe 8b100p omeema

CroxacTuyeckasi CHCTEMa — 3TO

1. CucreMa ¢ HEU3BECTHBIMU ITapaMETPaMHU

2. Cucrema ¢ MHTEPBAILHBIMU TapaMeTpaMu

3. Cucrema co ciry4ailHBIM BXOJIOM U CITyYailHBIMH OIINOKaMH
U3MEpPEHUH BBIXOJa

4. Cucrema ¢ IepeMeHHOM CTPYKTYpoit

YK-2

3aoanue KomMObUHUPOBAHHO20 MUNA C 8bIOOPOM HECKOIbKUX
8APUAHMO8 OMBEMA U3 NPEONONHCEHHBIX U PA3BEPHYMbIM
000CHOBaHUEM 8blOOPA.

Hucempykuyua: Ilpouumatime mexcm, vloepume npasuibHvle
sapuUaAHmMbl OMEEMa U 3anuume apeymenmol, 0O60CHOBbIBAIOWUE
8b100p OMBEMOo8

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

KaKI/IC CUCTCMBI ACUMIITOTUNYCCKU YCTOI\/‘I“II/IBH
1. dx/dt=-2x

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

3. dx/dt=3x

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

YK-2

3aaHKe 3aKpPBITOTO TUIA HA YCTAHOBJICHUE COOTBETCTBHUS
Hucmpyxuyus: I[pouumaiime mexcm u ycmanogume coomeemcmesue.
K «kaocooti  nosuyuu 6  negom  cmonbye  nodbepume
COOMBEMCMBYIOWYIO0 NO3UYUIO 8 NPABOM CMOJIOYe.

CormocTaBbTe OMUCAHUIO CUCTEMBI B IPOCTPAHCTBE COCTOSIHUM €€
OTHMCAaHUE «BXO/-BBIXO»

Onucanue B MPOCTPAHCTBE Omnucanue «BXOA-BEIXOI
COCTOSIHUM
A dx1/dt=x2, 1 |y"-y+4y=-5u

YK-2




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

3amaHue 3aKpHITOTO THIIA HA YCTAHOBJICHHE TIOCTIEI0BATEIHLHOCTH.
Hucmpykyua: Ilpouumatime mexcm u ycmanosume
nocn1e008amenbHOCMy. 3anuwiume coomeemcmeayou)io
nocnedo8amenrbHOCmy 0YK8 Cleed Hanpago

3anumnmTe Mocae0BaTeIbHOCTD IEHCTBUM MPU aHATH3E
yIpaBIsieMOCTH MHOTOCBSI3HON TMHAMUYECKON CUCTEMBI B
OKPECTHOCTH IOJIOKCHUS PABHOBECHUS

A — CocraBnsieM MaTpuIly yIpaBlIsseMOCTH

B — Cocrasiisiem ypaBHEHHS] TMHAMUKUA CHCTEMBI

C — HaxonuM paHT MaTpuIlsl yIpaBIsieMOCTH

D — BeimonasieM TUHEapU3anui0 CUCTEMBI

YK-2

10

3ajiaHle OTKPBITOTO TUIA C PA3BEPHYTHIM OTBETOM.
Hucempykyua: [lpouumaiime mexkcm u 3anuuiume pazeepHymuolil
000CHOBAHHBIU OMEem

Z[aﬁTe OIIpCACIICHUC Ha6JHO,Z[aeMOCTI/I JUHAMHYECKOU CHCTEMEI.

YK-2

11

3a0anue KombuUHUpOBaHHO20 MUNA C 6bI00POM O0OHO20 BEPHO20
omeema u3 yemsvipex npeoyloHCEeHHbIX U 000CHOBANUEM 8b1O0DA.
Hucmpyxkuyua: [Ipouumatime mexcm, blbepume npasuibHblli
omeem u 3anuuiume apeymeHmsl, 000CHO8bIBaOUUE 8b100P OMEemda

Kakas u3 YKa3aHHBIX CUCTEM ABJIACTCA JIHHaMquCKOﬁ
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

3aoanue kKoMOUHUPOBAHHOLO MUNA C 8bIOOPOM HECKOTbKUX
8APUAHMOE OMBEMA U3 NPEOTONCEHHBIX U PA3EEPHYMbIM
0bocHOBaHUueM 8b100pa.

OIIK-6




Hucmpykuyus: [lpouumatime mexcm, vlbepume npasuibHvle
gapuanml omeema u 3anuwume apeymenmol, 000CHOBbIBAIOWUE
8b100p OMBEMO8

VYKaXuTe OCHOBHBIE CBOMCTBA CUCTEM YIIPABIICHUS
1. HaGmrojaeMocTh

2. XaOTHYHOCTH

3. YnpasnsieMocTh

4. YCTOMYNBOCTh

13

3aaHre 3aKPBHITOTO TUIA HA YCTAHOBJICHUE COOTBETCTBHUS
Hucmpykyua: [pouumaiime mexcm u ycmanosume cOOmeemcmeue.
K «kaocooti  nosuyuu 6  n1egom  cmoibye  noobepume
COOMBEMCMEYIouyio NOUYUIO 8 NPABOM CMoJoye.

CorocTaBbTe CHCTEMBI M UX XapaKTCPHUCTUKHU

Cucrema XapakTepuctuka

A CucreMa MaccoBOro 1 HHaTeHcuBHOCTH
o0CITyKUBaHUS MEPEX0JI0B

B Cucrema 2 MHaTEeHCHBHOCTE ITIOTOKA
ABTOMAaTUYECKOIO TpeOoBaHUI
pEryIupoBaHUs

C Koneunas uenb 3 | BepositHOCTH mepexoa0B
MapxkoBa ¢
HENPEPBIBHBIM
BpEMEHEM

D Koneunas uenn 4 | Bpems nepexoaHoro
MapxkoBa ¢ JTUCKPETHBIM nporecca
BPEMEHEM

A B C D

OIIK-6
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3ajiaHue 3aKphITOrO THIA Ha YCTAaHOBJIEHUE TOCIE0BATEIbHOCTH.
Hncempykyua: Ilpouumaiime mexcm u ycmanogume
nocn1e008amenbHOCMy. 3anunuiume coomeemcmeayou)io
nocne008amenbHoCmy OYK6 clesa Hanpaso

3anuInTe NOCIeI0BaTEIbHOCTh IEUCTBUI NPY aHAIIU3E
HAO0JII0JaEMOCTH MHOTOCBSI3HON JUHAMUYECKOA CUCTEMBI B
OKPECTHOCTH MOJIOKEHHS PABHOBECHS

A — CocrapisieM ypaBHEHHS TUHAMUKU CUCTEMBbI
B — Haxoaum paHr Matpuiibl HabI0JaeMOCTH

C — BrIimonHseM JIMHeapu3aIfio CHCTEMBI

D — CocraBnsiem MaTpuily HabJII0JaeMOCTH

OIIK-6

15

3a,Z[aHI/IC OTKPBITOT'O THUIIA C pa3BCPHYTHIM OTBECTOM.

OIIK-6




Hucempyxyusa: Ilpouumaiime mexkcm u 3anuuiume pazeepHymolil
000CHOBAHMbIT OMEem

Ha3oBute kpuTepuu NpUHATHS PELIEHUN B YCIOBUX
HEOIPEACIEHHOCTU

Ipumeuanue. Cucmema oyenusanus mecmosbix 3a0aHULL.

1. 3amanne KOMOMHUPOBAHHOTO THIIA C BHIOOPOM OJHOTO BEPHOTO OTBETA M3 YEThIpEX
IPEUI0KEHHBIX U 000CHOBaHUEM BbIOOpA CUMTAETCS] BEPHBIM, €CJIM IPABUIIBHO yKa3zaHa Ludpa u
NPUBE/ICHBI KOHKPETHBIE apTryMEHTHI, UCIIOJIb3yeMble ITpu BbiOope oTBeTa. [lonHoe coBnaneHue ¢
BEPHBIM OTBETOM OLleHHBaeTcs | 6ayjioM, HEBEPHBI OTBET WM ero oTcyTcTBue — () Gayios.

2. 3agaHue KOMOMHHMPOBAHHOTO THUIMA C BBIOOPOM HECKOJIBKUX BAapHAHTOB OTBETa M3
IPEUIOKEHHBIX U Pa3BEPHYTHIM OOOCHOBAaHMEM BBIOOpA CUMTAETCS BEPHBIM, €CIM IPABUIBHO
yKa3aHbl Ul ¥ MPUBEIEHBl KOHKPETHBIE apTyMEHTHI, UCIIOIb3yEeMbIEe IIPU BHIOOPE OTBETOB.
[TonHOe coBmageHue ¢ BEPHBIM OTBETOM OLleHHMBaeTcs 1 OamioM, eciau AOMyLIeHbl OIIUOKY WK
OTBET OTCYTCTBYET — () 6asuIoB.

3. 3ajaHue 3aKpbITOrO THUIA HAa YCTAHOBJIEHUE COOTBETCTBUS CUMTACTCS BEPHBIM, €CIH
YCTaHOBJICHBI BCE COOTBETCTBUS (TIO3UIIUH M3 OJTHOTO CTOJIO1Ia BEPHO COMOCTABIICHBI C MO3UITUSIMH
napyroro ctoibua). IloaHoe coBmaaeHne ¢ BEpHbIM OTBETOM OLleHHBaeTcsl 1 GayijioM, HEBEpHBIH
OTBET WJIM ero orcyrcTBue — 0 6amos.

4. 3agaHue 3aKphITOrO TUIA Ha YCTAaHOBJIEHUE MOCIEI0BATEIbHOCTU CUUTACTCS BEPHBIM,
€cIM TPaBMJIBHO YKa3aHa BCs IocienoBaTensbHOCTh nudp. IloiaHoe coBmageHue ¢ BEpHBIM
OTBETOM OlleHuBaeTcs | 6ayiom, eciiy AOIMyLIeHbIl OINOKY UK OTBET OTCYTCTBYeET — () GasioB.

5. 3ajaHue OTKPBHITOTO TUIA C PAa3BEPHYTHIM OTBETOM CUHMTACTCS BEPHBIM, €CIIM OTBET
COBIMAJAET C STAJIOHHBIM [0 COAEP)KAaHUIO M TMosiHoTe. llpaBWiIbHBIA OTBET 3a 3a7aHue
OLICHUBAETCs B 3 Oaiia, eCiiv JOIyIIeHA O/HA OIMOKa \ HETOYHOCTh \ OTBET NMPABUIIBHBIN, HO HE
HOJHBIH - 1 Oa, ecnu gomyuieHo 6osee 1 omuOKy \ OTBET HENPaBUIIBHBIHA \ OTBET OTCYTCTBYET
— 0 0amos.

[lepeueHp TeM KOHTPOJIBHBIX PabOT MO NUCUUIUIMHE OOy4YaroIIMXCs 3a09HON (OPMBI
oOydeHus1, IpecTaBieHbl B Tabmuie 19.

Tabmuua 19 — IlepedeHb KOHTPOJIBHBIX paboOT
Ne n/m [TepeyeHb KOHTPOJIBHBIX PAOOT
He npenycmorpeno

10.4. Meroguueckue  Marepuaibl,  ONPEACHSAIONIME  TPOIEIyphl  OICHUBAHUS
UH/IMKATOpPOB, XapaKTepU3YIOIIMX d3Tambl (HOPMUPOBAHMS KOMIIETEHLMH, COAepKarcs B
JOKaJIbHBIX HOpMaTuBHBIX akTax [VYAIIL, peraMeHTHpyOmUX MOPSIAOK U IHpOLEAypy
IPOBEIEHUS TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTecTaluyu 00ydaromuxcs
I'VAIL

11. Meroauveckue yKa3aHus A 00YUYaAIOIIUXCS IO OCBOSHUIO TUCITUTUIMHBI
(Huoice npueoosamcs pekomeHoayuu no cocmasiieHuto 0aHHo20 pasoeia)

11.1. Metoauueckne yka3zaHus [ OOYyYarOImIMXCS 10 OCBOGHMIO JIEKIIMOHHOTO
MaTepuana (eciu npedycMompeHo yYyeOHbiM NIAHOM NO OAHHOU OUCYUNTIUHE).

OCHOBHOE Ha3HAYEHHE JICKIMOHHOTO MaTephaja — JIOTHYECKH CTPOMHOE, CHCTEMHOE,
riy0OKOe | SICHOE U3JI0KeHHEe yaeOHoro MaTepraia. HazHaueHne COBpeMEHHOM JISKITMH B paMKax
JMCIUIUTAHBL HE B TOM, 4YTOOBI TOJYYUTh BCIO HH(POPMAIMIO 1O TEeME, a B OCBOCHUHU
(GyHIaMEHTAIBHBIX NPOOJIEM JUCHMIUIMHBI, METOJAOB HAayYHOTO TIIO3HAHWS, HOBEUIINX



JOCTHKEHUI HaydyHOM MbIciu. B yueOHOM mporiecce JEKIHs BBIIOIHSAET METOJ0JIOIHYECKYIO,
OpPTaHU3AIMOHHYI0 U MHPOPMAIMOHHYIO (QyHKIMU. JIeKus pacKphIBaeT MOHSATHIHBINA anmmapar
KOHKpPETHON oO0jacTu 3HaHUA, €€ MpoOJeMbl, JaeT LEeNbHOE MPEJCTaBICHUE O TUCIUILIMHE,
MIOKAa3bIBAET B3aUMOCBS3b C APYTUMU AUCLUIIIIMHAMM.

[InaHupyemMble pe3yabTaThl IPU OCBOSHUHU 00YYaIOUIMMUCS JIEKIIMOHHOTO MaTepuana;

— TIOJyYeHUE COBPEMEHHBIX, LIEJIOCTHBIX, B3AUMOCBSI3aHHBIX 3HAHUH, YPOBEHb KOTOPBIX
ONpeAeIsieTCA 1eJIEBOM YCTaHOBKOM K KaX0M KOHKPETHOM TeME;

— TIOJy4Y€HUE OIbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIOIaBaTENIEM;

— pa3BuTHEe NpOo(ecCHOHATBHO-/IEIOBBIX  KAauyecTB, JIOOBU K  NpeaMeTy |
CaMOCTOSITEIbHOTO TBOPUYECKOI'O MBIIIJIEHHUS.

— TOsBJIEHHE HEOOXOAMMOT0 UHTEpeca, HEOOXO0AUMOTO Il CAMOCTOSITENIbHON PabOThI;

— TOJy4Y€HHUE 3HAHUM O COBPEMEHHOM YPOBHE Pa3BUTHS HAYKU U TEXHUKH U O IPOTHO3€E
UX pa3BUTHUSA Ha OJMKaNIINeE rObl;

— HAY4YUThCS METOAMYECKH 0o0pabaTbiBaTh MaTepual (BBIACIATH TIJIaBHBIE MBICTU U
MIOJIOKEHHUS, IPUXOINTH K KOHKPETHBIM BBIBO/IaM, MIOBTOPSITh UX B PA3IMYHBIX (DOPMYITUPOBKAX);

— TOJy4YeHHUE TOYHOI'O NOHMMAaHHUS BCEX HEOOXOAUMbIX TEPMUHOB U TOHATHUH.

JIekuMOHHBI MaTepuall MOXET CONPOBOXKIATbCA JEMOHCTpauued CIaioB H
WCIIOJIb30BAaHMEM pa3laTOYHOrO MaTepuajga IMpH MPOBEIEHUU KOPOTKUX AHCKycCUH 00
O0COOEHHOCTSIX IPUMEHEHUSI OT/AEIbHBIX TEMATHUK I10 IUCUUIUIMHE.

CrpyKTypa npeaocTaBieHus JEKIIHOHHOTO MaTepuana:

—  Cmaiigel o temaMm 1-5.

11.2. MeTtoau4veckue yka3zaHus JUIsi OOyYarOIIMXCs O YYacCTHIO B CEMHHApax (eciu
npeoyCcMOmpeHo YueOHbIM NIAHOM NO OGHHOU OUCYUNTIUHE)

VY4eOHBIM IJIAHOM HE MPEyCMOTPEHO.

11.3. Metoauueckue yka3zaHusi Uisi OOydYarOIIUXCS MO MPOXOXKACHUIO MPAKTUYECKUX
3aHATUH (eciu npedyCMOmpeHo y4eOHbiM NAAHOM N0 OAHHOU OUCYUNIUHE)

Y4eOHBIM IJIAaHOM HE TIPETyCMOTPEHO.

11.4. Meroauyeckue ykazaHus JJis1 O0yYarOIINXCS 10 BBITIOIHEHUIO J1a00paTOPHBIX paboT
(eciu npedycmMompeHo yuyeOHbLM NAAHOM N0 OAHHOU OUCYUNIUHE)

B xoze BbInosiHEeHUs 1a00paTopHbIX pabOT 00ydarOmUNCs JOKEH YIIIyOUTh U 3aKPENUTh
3HaHUS, IPAKTUYECKUE HABBIKH, OBJaJIeTh COBPEMEHHOW METOIMKOM M TEXHUKON SKCIEpUMEHTa
B COOTBETCTBMM C KBIM(PUKAMOHHON XapaKTepUCTHKOM oOydaromerocs. BrinonHenue
71a00paTOPHBIX pabOT COCTOUT U3 HIKCIEPUMEHTAIBHO-TIPAKTUYECKOMN, PacyeTHO-aHAIUTHYECKOM
4acTe! U KOHTPOJBHBIX MEPOIPUITHIA.

BrinonHenue 51a00paTopHBIX paboOT OO0yyaromMMCs SBJISIETCS HEOTHEMJIEMON 4YacThlO
W3YYEHUs] JUCLUIUIMHBI, ONIpENesiseMOl Y4YeOHbIM IUIAaHOM, M OTHOCHUTCS K CPEACTBaM,
o0ecreynBaroIuM pelIeHue CIeyoIUX OCHOBHBIX 33a4 00y4aroIerocs:

— INpHOOpeTeHrEe HABBIKOB UCCIIEOBAHUS MTPOLIECCOB, SBICHUH U 00BEKTOB, H3y4aeMbIX
B paMKax JaHHOU TUCIUILINHEI;

— 3aKpeIuleHHe, Pa3BUTHE U JeTalu3alls TEOPETUUYECKHX 3HAHUN, TMOJYyYEHHBIX Ha
JCKITUSAX;

— ToJlyueHHe HOBOW MH(OpMAINH 110 N3y4aeMON AUCIUIIMHE;

— INpHOOpEeTeHHEe HaBBIKOB CAMOCTOSTENILHON pabOThI C 1ab0OpaTOpHBIM 000PYAOBaHUEM
U pubopamu.

3amanue 1 TpeOOBaHM K ITPOBEIEHUIO Ja00PATOPHBIX padOT
MIPEJICTAaBICHBI B METOAMYECKHIX YKa3aHUSX I10 JJa0OpaTOPHBIM paboTam

Crpykrypa u dhopma oTueTa 0 JabopaTOpHOH paboTe
MIpe/ICTaBICHbl B METOAMYECKHUX YKa3aHUSAX I10 JJabopaTOPHBIM paboTam

TpeboBanusg Kk 0hOPMIICHHUIO OTYETA O JIA0OPATOPHOI padoTe




Mpe/ICTaBICHbl B METOAMYECKHUX YKa3aHUSX I10 JJabopaTOpHBIM paboTam

Meroandeckue yka3aHus 0 IPOXOXKICHUIO J1ab0paTOpHbIX paboT pa3MemieHbl B LMS u
JOCTYITHBI 00yYaIOIINMCS Yepe3 JTMUHBII KaOUHET.

11.5. Meroauueckue YyKa3aHus Ui OOYYaIOUIMXCS TI0 MPOXOXKICHHIO KYpPCOBOTO
IPOCKTHPOBAHUS/BBINIOIIHEHUS] KYPCOBOM paboThl (eciu npedycmompeno yueOuviM HAAHOM NO
OaHHOU OucyuniuHe)

Y4eOHBIM ITAHOM HE TIPEyCMOTPEHO.

11.6. Mertoauueckue yka3aHus sl OOYYaIOUIMXCS 10 MPOXO0XKICHUIO CAMOCTOSITEIHLHOM
paboThI

B Xoze BBITIOJIHEHUSI CaMOCTOSITEIIbHON PabOThI, O0YYAIOIIUIICS BBIMOJIHAET PadOTy IO
3aJJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HemocpeICTBEHHOTO
YYaCTHSL.

Jiis oOyyarommxcsi 1Mo 3a09HOM (opMe OOydeHHs, CaMOCTOsTEIbHas padoTa MOXKET
BKJTIOYATh B CE0s1 KOHTPOJIBHYIO padoTy.

B mporiecce BBITTONHEHUS CaMOCTOSITENBHOM pabOThI, y 00ydaromerocss (popMUpyeTcs
1esecoo0pa3Hoe MIaHUPOBaHUE PaboUero BpEMEHH, KOTOPOE MO3BOJISCT UM Pa3BUBATh YMEHUS U
HAaBBIKM B YCBOCHHHM W CHCTEMATH3allMH MPHOOPETAEMBIX 3HAHUH, 00ECIICYMBAET BBICOKUU
YPOBEHb YCICBAGMOCTH B TIEpUOJ OOydYEHHS, IIOMOTAeT IIOJYYUTh HABBIKH TTOBBIIICHHS
Ipo(heCcCHOHAIBHOTO YPOBHS.

MeroauyeckiMH ~ MaTepuallaMH,  HANpaBJSIONIMMU  CAMOCTOSITEIIBHYKO — paboTy
00y4aroUXCASBISIOTCS:

—  y4eOHO-METOAMYCCKHIA MaTepHall 1O JUCIUILINHE;

—  METOJMYECKHE YKa3aHHsI 10 BBHIMOJHCHHIO KOHTPOJBHBIX PadOT (U1 00yJaroIuxcs
0 32049HOU (hopme 0OydeHHUS).

11.7. Metoauueckue yKa3zaHus JUIsl 00YYarOIIUXCs IO TIPOXOXKACHUIO TEKYIIEro KOHTPOJIS
yCIIEBaEMOCTH.

Texymuii KOHTPONb YCIEBAaEMOCTH MpeAycMaTpUBaeT KOHTPOIb KadyecTBa 3HAHUI
00yJaromuxcs, OCYIIECTBISIEMOTO B TEYEHHE CEMECTpa C IIeTbI0 OIEHMBAHUS XOJla OCBOCHUS
JTCIIATUTAHBI.

Texymuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIISETCS B BHJIC 3aIIUTHI JTA0OPATOPHBIX
pabot. [Ipu mpoBeneHUU MPOMEKYTOUHON aTTECTAI[MM YUYUTHIBAETCS CBOEBPEMEHHOCTH 3alllUT
1abopaTOPHBIX padoT.

11.8. MeToau4eckue yKazaHUs JUIs O0yYaIONIUXCS 10 TMPOXOXKICHHUIO MPOMEKYTOTHON
aTTeCTalUu.

[IpomexyTouHas  arTectanus  OOydYalOIIMXCS  MpeAycMaTpUBaeT  OIICHHBAHHE
MPOMEKYTOUHBIX U OKOHYATENIbHBIX PE3yJIbTAaTOB OOy4YeHHS MO AuciuIuinHe. OHa BKIIIOYAET B
ceos:

— 9K3aMeH — (hopMa OLIEHKU 3HAHUH, MOYYEHHBIX 00yUYaIOLUMCS B IIPOLIECCe U3YyUEHUS
BCEH MUCITUIUIMHBI UM €€ YaCTH, HABBIKOB CAMOCTOSATEIBHOU paObOThI, CIIOCOOHOCTH MPUMEHSTH
WX JUIA PEIIeHHs TPaKTUYECKUX 3a]ad. JK3aMeH, KaKk MpaBWjIO, MPOBOJUTCS B TIEPHOT
HK3aMEHAIMOHHON CEeCCHUU M 3aBEpIIAETCS ATTECTALIMOHHOM OLEHKOW «OTJIIMYHO», «XOPOILOY,
«YJOBJIETBOPUTEIBHO», «HEYOBIETBOPUTEIHHO.

DK3aMeH MPOBOJWTCS B MUCHMEHHOM BHUJE. DK3aMEHAIIMOHHBIA OWJIET COACPKHUT IBa
BOMpoca 1O Teopuu. KMToroBas oOIleHKA BBICTABISETCS C YYETOM TEKYIIEro KOHTPOJIS
yCIIEBAEMOCTH.



Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy ITUCHUILIMHbI
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