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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 OpMHUPOBAHUE Y BBIITYCKHHUKA CIIEIYIOINX KOMIETEHIIUIA:

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

VYK-2 «CrnocobeHn ompenensath Kpyr 3ajad B paMKaxX ITOCTaBJIECHHOH IEJM M BBIOWpaTh
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 MPUMEHEHUEM METO/I0B CUCTEMHOIO aHalli3a U MaTeMaTH4eCKOIro
MOJIETTUPOBAHUS»

CopepxaHue OUCIMILTUHBI OXBaThIBAET KPYr BOINPOCOB, CBS3aHHBIX C OCHOBHBIMHU
MaTeMaTUYECKUMHU MOJEIIIMU, METO/IaMHU U aJITOPUTMaMU TEOPUH CUCTEM M CUCTEMHOI'O aHAJIN3a,
KOTOpBIE HAXOAST MPUMEHEHUE TIPU aHAIIN3€ CIOKHBIX SKOHOMHUYECKUX U TEXHUUYECKUX 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 aTTeCTaIHs 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 npenopaBaHusi JUCLUTUIMHBI

[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, 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
IUTAaHUpYEMbIMH pe3yibTatamu ocBoeHus 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

Kareropus (rpymnmna) Konn 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 HHPOPMAIIMOHHBIX 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 npoeKkTupoBaHue/ BBITIOIHEHUE KYPCOBOU PabOTHI

VY4eOHbIM MJIaHOM He MPEayCMOTPEHO

4.6. CamocrodTenbHas paboTa 00y4aroUIXcs




Buapl camocTosTenbHON paboOThI B €€ TPYIO0EMKOCTh MPUBEICHBI B Ta0IHIIE /.

Tabmuua 7 — Buasl caMoCcTOsITeNIbHON pabOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp 4,
Bun camocrosTensHON paboThI
qac qac
1 2 3
N3yyenne TeopeTnueckoro MaTepuaia
20 20
qucuuruael (TO)
Kypcosoe npoexkruposanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
Brimonnenue pedepara (P)
[ToaroroBka K TeKyIiemMy KOHTPOJTO 7 7
ycneBaemoctu (TKY)
Jlomamraee 3ananue (/[13) 20 20
Kontposnsnsie padboTtsl 3a04ankoB (KP3)
[ToaroroBka K MpOMEKyTOYHON 10 10
arrecrauuu (ITA)
Bcero: 57 57

5. IlepeyeHnb y4eOHO-METOAMYECKOTO OOSCTICUCHUS
JUIS CAaMOCTOSITENIbHON PaboThl 00yUaromuXCcsl 0 JUCHUIUIMHE (MOJLYJII0)
Y4eOHO-MEeTOINYECKHE MaTEePUAIIbI JIs1 CAMOCTOSITEIHbHON paboThl 00yUYaromuXcs YKa3aHbl B I111.

7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3JaHUN
[lepedyeHb neUaTHBIX U DJIEKTPOHHBIX YUeOHBIX M3IaHUH MPUBEIEH B TAOIUIE 8.
Tabnuua 8— [lepeyeHb NeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3AaHUN

(byHIaMEHTaJIbHBIX U
MIPUKIIAJTHBIX UCCICTOBAHUAX /
C. B. badypos [u ap.]; C.-
[Tetep®. roc. yH-T a9pPOKOCM.
npudopoctpoenus. - CIIG. :
[Tomurexnnka,2014. - 378 c.

KomuectBo
HK3EMILISIPOB
UI]:\_’LII_H;%J%/ ec bubnuorpadudeckas ccopliika B 6?5;(];1;2%6
ANEKTPOHHBIX
HK3EMILISIPOB)
004.8 C 40 Cucremubnii ananmms: yaeonoe | 40
noco6ue / H. H. Maiiopos [u
ap.]; C.- Ilerep6. roc. yH-T
a’pOKOCM. TPHOOPOCTPOCHHUSI.
- CIIO. : U3n-Bo I'YAIL 2016.
—137c.
004.8 C 40 CucTeMHBIN aHAU3 B 50




004.8 1127 CuctemHslii aHanu3: yuebnoe | 157
nocobue / B. B. Ilepmok, B.
A. @etucos ; C.-Ilerepb. roc.
YH-T a3POKOCM.
npudopoctpoenus. - CIIO6. :
Uzn-so I'VAIIL 2010. - 124 c.
https://e.lanbook.com/book/212207 [TeB3uep, JI. /1. Teopus
CHCTEM YIIpaBIICHHs: yaeOHOe
nocoowue / JI. [1. IleB3uep. —
Cankr-IlerepOypr: Jlans,
2022. - 424 c.
https://e.lanbook.com/book/211817 IOmarynos, M. I'. Beenenue B
TEOPHIO TUHAMHYECKHIX
cUcTeM : yueOHoe rmocodue /
M. I'. IOmarynos. — CaHkT-
[TerepOypr : Jlans, 2022. —
272 c.
https://znanium.com/catalog/product/1844314 | Kopukos, A. M. Teopus
CHCTEM M CUCTEMHBIN aHaJIuU3 :

yueOHoe rmocodue / A.M.
Kopukos, C.H. I1aBnos. —
Mocksa : UHOPA-M, 2022. —
288 c.
https://znanium.com/catalog/product/1093213 | Baosun, B. M. Teopus cuctem
Y CUCTEMHBIN aHaJu3 :

y4ueOHUK Juis OakanaBpoB / B.
M. Bnosum, JI. E. Cypkosa, B.
A. BanentuHoB. — Mocksa :
N3 naTenbcko-Topropas
kopnopauus «lamkos u K,
2020. - 642 c.

7. IlepedeHb 3JEKTPOHHBIX 00Pa30BaTENBHBIX PECYPCOB
MH(}OpPMallMOHHO-TEIIEKOMMYHHUKAIIMOHHOM cetn «IHTepHEeT»
Ilepeuenn JJIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB UH(pOPMaIMOHHO-
TEJIeKOMMYHUKAalIMOHHON ceTn «VHTepHeT», HEOOXOAMMBIX Jii OCBOCHHUS IUCIHUILIMHBI
npuBeseH B Tabmuie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OO0pa30BATEIBHBIX PECYPCOB HH(POPMAIMOHHO-
TEJIEKOMMYHUKAaMOHHOM ceTh «HTepHEeT»
URL anpec Haumenosanmue

https://e.lanbook.com/ | DBC «Jlaub

8. Ilepedens MHPOPMAITMOHHBIX TEXHOJIOTHUI
8.1. [lepeyeHp mpOrpaMMHOTO 0O€CHEUEHUs, HCIOIb3yEeMOIr0 MpH OCYLIECTBICHUU
00pa30BaTeNLHOrO MpoIecca MO0 AUCLHUILINHE.
[lepedyeHp UCONB3yeMOro MPOrpaMMHOro odecrieueHus npejacranieH B Tadbuuie 10.



Ta6mmma 10— [Tepeyersr mporpaMmMHOTO oOecrieueHuUs

Ne n/m HaumenoBanune
1 Python/Spyder
2 Scilab/Xcos
3 AnyLogic
8.2. Ilepeuenn MH(POPMALMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3YEMBbIX npu

OCYILECTBIIEHMH 00pa30BaTEIBHOrO MPOLEcca N0 AUCLUIUINHE
[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 (p1 HEOOXOTUMOCTH )

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 JOKaJIbHBIM HOpMaTHBHBIM akToM ['Y AIL
Tabauna 14 —Kpurtepuu onieHKH YpoBHS chOPMHUPOBAHHOCTH KOMIETEHLUN
OweHKa KOMIIETEHIIMU

S-0ayuTbHAs IIKaIa

XapakTeprcTrka ChOpMUPOBAHHBIX KOMITCTCHITHIA

— 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  IOJOXCHHUS  C

MTPAKTUIECCKON JCSITEILHOCTRIO HAITPABJICHHUS,
— yMes0 000CHOBBIBAET U ApTYMEHTUPYET BBIIBUTAEMbIE UM UJIEH;
— JIeJIaeT BBIBOABI M 000OIIEHHNS;




Or11eHKa KOMITETEHITHN

5-0autbHad mIKaIa

XapakreprcTrka ChOpMUPOBAHHBIX KOMITCTCHITHIA

- CBO6OI[HO BJIagccT CHCTEMOM CIICIHAIN3UPOBAHHBIX MMOHSATHH.

«XOpOoHIo»
<GavYTCHO»

— 00yJaronuiics TBEP0 YCBOMII MPOrPaMMHBIA MaTepHaj, FPaMOTHO
U 1O CYIIECTBY H3JaraeT ero, OMHpasch Ha 3HAHUS OCHOBHOM
JUTEPaTYPHL;

— HE JIOMYCKAeT CYIMECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBACT YCBOCHHBIC 3HAHUS C IMPAKTHUYCCKOM JEATSIBHOCTHIO
HaIpaBJICHUS;

— apTYMEHTUPYET Hay4YHbIC TIOJIOKEHUS;

— JIeJIaeT BBIBOIBI U 000OIIECHHUS;

— BJIQJICCT CHCTEMOM CIICIIMAIM3UPOBAHHBIX OHSITHIA.

«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 IPAKTUYECKOM IPUMEHEHHM 3HAHUMI
HaIlpaBJICHNUS,

— c1a00 apryMEeHTUPYET Hay4YHbIE IT0JIOKEHUS;

— 3aTpyHseTcsa B GOpMYIMPOBAHUH BBIBOIOB M 0000IICHNUH;

— YaCTUYHO BJIAJCET CUCTEMON CIIENMAIN3UPOBAHHBIX IOHITHIA.

«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 TTOTOKECHHS;

— 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 (3a1au) 115 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 AMHAMMYECKUX CUCTEM: YCTONYHUBOCTD, OIIK-6.3.1
yIpaBIsIeMOCTh, HA0JII0IaeMOCTb, HACHTUPHUIIUPYEMOCTh

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, YIIPABISIEMOCTH 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 Mertozsl NPUHATHS PELICHUN B YCIOBUSX 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 TEOPUHU CUCTEM MAacCCOBOTO 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

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

Ne mi/m [Tepeuens BompocoB (3a1a4) ans 3adera / qudd. 3adera

Kon
WHJIUKAaTOpa

Y4eOHBIM IUIAHOM HE MPEAYCMOTPEHO

[lepeuenr TeM JIsi KypCOBOTO TPOCKTHPOBAHUS/BBIMIONHEHUS KYPCOBOW pabOTHI
MpeCTaBICHBI B Ta0mwmIe 17.
Tabmuna 17 — IlepedeHp TeM JUIsi KYPCOBOT'O TPOSKTHPOBAHMSI/BBIIIOJIHCHUSI KYPCOBOM paOOTHI

No /i1 [TpumepHBIii IepeYeHb TeM Ui KypCOBOTO TPOSKTHPOBAHUS/BBITIOIHEHHS
B KypcoBOi paboThl
Y4eOHBIM [JITAHOM HE NPEAYCMOTPEHO
BOHpOCBI AJie OpOBCACHUA HpOMe)KYTOIIHOfI arreécralliu B BHAC TCCTUPOBAHUA

MpeCTaBICHBI B Ta0nwuie 18.

Tabnuua 18 — IIpumepHblii iepeueHb BOIIPOCOB ISl TECTOB

Ne i/t

IIpumepHBIii IepeueHb BOIPOCOB ISl TECTOB

Kon
MHJIUKATOpa

1

Cucrema — 310

1) MHO>X€eCTBO 3JIEMEHTOB 33JaHHON IPUPOIbI

2) MHOXeCTBO CBsI3eil MEXK/Iy IIEMEHTaMH

3) MHOX€eCTBO B3aMOCBSI3aHHBIX AJIEMEHTOB, 00pa3yIOLIUX €INHOE
nenoe

4) MHOXeCTBO BXOJHBIX U BBIXOJHBIX CUTHAJIOB

OIIK-6.3.1

OCHOBOITOJIO)KHUKOM OOLIEH TEOpUU CUCTEM SIBIIIETCS
1) H. Bunep

2) JI. ¢pon bepranandpu

3) K. llennon

4) A. Totopunr

OIIK-6.3.1

CranuoHapHas cucTeMa — 3TO0

1) cuctema ¢ U3BECTHBIMH ITapaMeTpaMu

2) cucrema co CIy4alHbIMM MapaMeTpamMu
3) cuctema ¢ UHTEpPBaJIbLHBIMU MTapaAMETPaMHU
4) cucrema ¢ NOCTOSIHHBIMU ITapaMeTpamMu

VK-1.3.2

JnHamuyeckas cuctema — 310

1) cucrema ¢ U3MEHSIOMIKUMCS COCTOSTHUEM

2) cuctema ¢ U3MEHSIIOIIMMHUCS MTapaMeTpamMu
3) cucrema ¢ U3MEHSIOIIEIHCS CTPYKTYpOol

4) cuctema ¢ 0OpaTHOM CBSA3BIO

YK-1.3.2

[lepenaTouHasi GyHKIUSI CUCTEMBbI

OIIK-6.B.1




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)

IMepenarounast QyHKIMS MApaICILHOIO COEIMHEHHSI 3BEHBEB C
nepeaarounsiMu GyHkmusamu g1(S) u g2(s) pasua

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

2) 9(s)=g1(s)g2(s)

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

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

OIIK-6.B.1

IMepenarounast GyHKIHS TOCIEIOBATEILHOIO COETHHEHHSI 3BEHBEB C
nepeaarounsiMu GyHkmusamu §1(s) u g2(s) pasua

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

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

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

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

OIIK-6.B.1

Cucrema

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

B IIPOCTPAHCTBE COCTOSTHUN OIMCHIBAETCS YPABHEHUSAMU
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.VY.1

10

Kaxkas cucrema He ABJISIETCS aCUMITOTHYECKU YCTOWYNUBOM?
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

JI71sl acCMMIITOTHYECKON YCTOWYNBOCTH cucteMbl dX/dt=AX
HEO0O0XOIUMO U JOCTATOYHO

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

4) Bce COOCTBEHHBIC YHCIIa MATPUIIBI A UMEIOT TIOJIOKHUTEIbHBIC
JEHCTBUTENBHBIC YaCTH

VYK-2.3.1

12

JI1s acMMOTOTHYECKOH ycToiunBocTr cuctembl X(t+1)=Ax(t)
HE00XO0INMO U TOCTATOYHO

1) Bce cOOCTBEHHBIC YKCIIa MATPUIIBI A TIO MOJTYJTHO MEHBIIIE 1
2) Bce COOCTBEHHBIE YHCJIa MATPHUIIBI A TI0 MOy IO OosbIe 1
3) Bce COOCTBEHHBIC YKCIIa MATPHUIIBI A IMEIOT OTPHIIATEIILHBIC
JCHCTBUTEIILHBIC YaCTH

4) Bce cOOCTBEHHBIE YUCIIA MATPHIIBI A UMEIOT MOJIOKUTEIBHBIC
JICHCTBUTEIILHBIC YaCTH

VK-2.3.1

13

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

VK-1.3.2




1) [B,A]

2) [AT,CT]

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

14

Marpuiia Hadmogaemoctu cucrtembl dx/dt=Ax+Bu, y=CX nmeer
BH/I

1) [BA]

2) [AT,CT]

3) [CTATCT,...,(AH™C™]T

4) [B,AB,...,A™]

VK-1.3.2

15

Kaxkas cucrema neymnpasisiema?

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

[Ipu kaKoOM 3HAYECHUHU TTapaMeTpa a CUcTeMa
dx1/dt=x2, dx2/dt=ax1+x2, y=x2
HeHalronaema?

1)a=1

2) a=-1

3) laj>1

4) a=0

OIIK-6.B.1

17

OtpunarenbHas oOpaTHas CBS3b:

1) ycunuBaeT BIMSHNUE BHEITHUX BO3MYIIICHUI Ha MOBEJCHHE
CHCTEMBI

2) ctabunu3upyeT JUHAMUKY CUCTEMBI, IETAeT CUCTEMY
YCTOMYHBOM

3) U30IMPYET CUCTEMY OT OKPY’KaIOIIEeH Cpebl

4) 3amMeISIeT MePEX0 IHbIE TPOIIECCHI B CUCTEME

VK-2.3.1

18

[Tpu xaxom 3HayeHnu napamerpa f ciucrema c oOpatHOl CBSI3bIO
y"+2y’-3y=u, u=-fy

ACHUMIITOTHYCCKHU y'CTOI‘/’I‘lI/IBa

1) f=3

2) f=-3

3)f=4

4) f=1

OIIK-6.B.1

19

[Tpu kakom 3HaYeHnM napamerpa f cucrema ¢ oOpaTHON CBSI3bIO
y(t+)+y()=u(t), u=-fy

ACHMITTOTUYECKH yCTOMIMBA

1) f=1

2) f=-1

3) f=0,5

4) f=-0,5

OIIK-6.B.1

20

Habmonarens npeanasHaueH

1) UT TOCTPOCHHUS OIICHKH COCTOSIHHSI CHCTEMBI
2) 11 HAOJIIOICHUS 33 BBIXOJIOM CHCTEMBI

3) st HaOTIOICHHMS 332 BXOJIOM CHUCTEMBI

4) nist uASHTHPUKAIIUN CUCTEMBI

OIIK-6.3.1

Ne i/t

TecThl ni1st IMPOBEPKHU OCTATOYHBIX 3HAHMUHI

Kommerenrms




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 HaIllpaBJICHUC

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

3aoanue omkpwvimoz2o muna ¢ paseepHymviM OmMeEenom.
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 3anuwiume apeymeHmsl, 000CHO8bI8AOuUe 8b100p Omeema

CroxacThyeckast CHCTEMA — DTO

1. Cucrema c HEU3BECTHBIMU TApAMETPAMU

2. Cucrema ¢ MHTEpBaJIbHBIMU NTapaMETpaMU

3. Cucrema co Ciry4aifHbIM BXOJIOM U CIIyYaiHBIMU OLITHOKaAMU
M3MEPEHUH BBIXOAA

4. Cuctema ¢ epeMeHHON CTPYKTYpOit

YK-2

3aoanue KoMOUHUPOBAHHO2O MUNA C 8LIOOPOM HECKOILKUX
BAPUAHMOE OMBEMA U3 NPEONONCEHHBIX U PA3GEPHYMbIM
000CHOBaHUEM 8blOOPA.

Hucmpykyus: Ilpouumatime mexcm, 8vibepume npaguiibHvle
gapuanmvl omeema u 3anuwume apeymeHmol, 000CHOBbIEAIOWUEe
8b100p 0MEemos

KaKI/IC CUCTCMBI ACUMIITOTUYCCKU 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

3aaHue 3aKpBITOTO TUIA HA YCTAHOBJIICHUE COOTBETCTBUS
Hucmpyxuyus: I[pouumaiime mexcm u ycmanogume coomeemcmsue.
K «kaocooti  nosuyuu 6  negom  cmoibye  nodbepume
COOMBEMCMBYIOWYIO0 NO3UYUIO 8 NPABOM CMOJIOYe.

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

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

dx2/dt=-2x2+3x1-5u,
y=x1

YK-2




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 TIOCTIEI0BATEIHHOCTH.
Hucmpykyua: llpouumatime 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 — CocraBisiem ypaBHEHHS] TMHAMUKUA CHCTEMBI

C — HaxonuM paHr MaTpuilsl yIpaBiasieMOCTH

D — BeimonasieM TUHEapU3ani0 CUCTEMBI

YK-2
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3a0anue omkpvulmo2o muna ¢ pazeepHymuiM OmeemoM.
Hucmpykyus: [Ipouumaiime mexcm u 3anuuiume paseepHymoiti
000CHOBAHMNbIT OMEEMm

JaiiTe onpenenenune HabII01a€MOCTH JTUHAMUYECKON CUCTEMBI.

YK-2

11

3a0anue KombUHUpOBaHHO20 MUNA ¢ 6blIOOPOM O0OHO20 BEPHO20
omeema u3 yemsvipex npeoyioHCeHHbIX U 000CHO8ANUEM 8b1O0DA.
Hucempykuyua: Ipouumatime mexcm, vibepume npasuibHbuli
omeem u 3anuuiume apeymeHmsl, 000CHO8bIBAIOUUE 8b1O0D 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 KoMOUHUPOBAHHO2O MUNA C 8bIOOPOM HECKOILKUX
8apUAHMO8 OMBEEMA U3 NPEONONHCEHHBIX U PA3BEPHYMBIM
000CHOBaHUEM 8bLOOPA.

Hucempykyua: IIpouumatime mexcm, vibepume npasuibHvle
gapuanmvl Omeema u 3anuuume apeymenmol, 000CHOBbIBAIOWUE
8b100p 0MEemos

OIIK-6




VYKaxuTe OCHOBHBIE CBOMCTBA CUCTEM YIIPABIICHUS
1. HabGmromaemocts

2. Xa0THYHOCTh

3. YopaBisieMocTh

4. YCcTOMYHUBOCTD

13

3a/1aHue 3aKPHITOrO TUIA HAa YCTAHOBJICHHE COOTBETCTBUS
Hucmpykyus: [Ipouumatime mexcm u yCmanosume coomeemcmaeue.
K kaxcooti  nosuyuu 6  negom  cmoirbye  noobepume
COOMBEeMCmMBYIOWYI0 NO3UYUIO 8 NPABOM CIOADYe.

ConocraBbTe CUCTEMBI M UX XapaKTEPUCTUKU

Cucrema XapakTepucTuka

A Cucrema MaccoBOro 1 HHTeHcuBHOCTH
O6CJ'Iy>KI/IBaHI/I$I nepexoaoB

B Cucrema 2 HNHTEHCUBHOCTH ITOTOKA
ABTOMATUYECKOTO TpeOOBaHUI
PETYIHPOBAHUS

C Koneunas nemnp 3 | BeposrHocTu nmepexoioB
Mapxkosa ¢
HETIPEPBIBHBIM
BpEMEHEM

D Koneunas nemnn 4 Bpewmst mepexoHoro
MapkoBa ¢ JUCKPETHBIM mpoiiecca
BpeMEHEM

A B C D

OIIK-6

14

3aJaHue 3aKpBITOrO TUIA HA YCTAHOBJIEHUE I1OCIIEN0BATEIbHOCTH.
Hucmpykyus: IIpouumatime mexcm u ycmanosume
nocne008amenbHOCy. 3anuume coomeemcmeyouyio
nocnedo8amenbHOCmy OYK8 Cleea Hanpago

3anummTe Nocaeq0BaTeIbHOCTb JEHCTBUM MPU aHAIHN3E
HAO0JII0JaEMOCTA MHOTOCBSI3HON JIMHAMUYECKOI CUCTEMBI B
OKPECTHOCTH MOJIOKEHUS PABHOBECHS

A — CocraBnsieM ypaBHEHUS TUHAMUKH CUCTEMBI
B — Haxoaum paHr MaTpHIlsl HAOIIO1aEMOCTH

C — BrimonHsieM JTMHEApU3ALUIO0 CUCTEMBI

D — Cocransiem Matpuily HaOJIFOaeMOCTH

OIIK-6
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3adanue omkpvlmo2o muna ¢ pazeepHymuiM OmeemoM.
Hucmpykyua: IIpouumatime mexcm u 3anuuiume pazéepHymbviil
000CHOBAHNbITI OMEEMm

OIIK-6




HazoBute kputepuu NpUHATUS PEHICHUN B YCIOBUAX
HEOIpeAeIeHHOCTU

Ilpumeuanue. Cucmema OUECHUBAHUA MeCcmoeBblx 3a0aHULL.

1. 3aganue KOMOMHHUPOBAHHOTO THIA C BHIOOPOM OJTHOTO BEPHOTO OTBETA U3 YETHIPEX
IPEUIOKEHHBIX U 000CHOBaHMEM BbIOOpA CUMTACTCS] BEPHBIM, €CJIM MPABMIIBHO yKazaHa nugpa u
NPUBEJICHBI KOHKPETHBIC apryMEHTHI, HCIIOJIb3yeMbIe ITpH BbIOOpe oTBeTa. [loHOe coBnaieHue ¢
BEPHBIM OTBETOM OIICHHUBaeTCs | 0ayjioM, HEBEPHBII OTBET WM ero oTcyTcTBHe — () GaoB.

2. 3agaHne KOMOWHHPOBAHHOTO THUIA C BBIOOPOM HECKOJLKHX BAapHAHTOB OTBETa W3
NPEUIOKEHHBIX U Pa3BEPHYTHIM OOOCHOBAaHMEM BBIOOpA CUMTACTCS BEPHBIM, €CIHM MPABUIBHO
yKa3aHbl UGBl ¥ MPUBEICHBI KOHKPETHBIC apTyMEHTBI, UCTIOJIb3yeMbIe ITPH BHIOOPE OTBETOB.
[TonHOE coBmaaeHNE C BEPHBIM OTBETOM OIICHHMBAeTCs | OaiioM, eciau JOMYyLIeHbI OMMOKHA W
OTBET OTCYTCTBYeT — 0 GayuIoB.

3. 3ajaHue 3aKpbHITOTO THIIA HAa YCTAHOBJIIEHHE COOTBETCTBHUSI CUMTACTCS BEPHBIM, €CIH
YCTaHOBJICHBI BCE COOTBETCTBUS (TIO3UIIUU M3 OJTHOTO CTOJIOIIA BEPHO COMOCTABJICHBI C MTO3UITUSIMH
npyroro ctoibma). [TonHoe coBmajgeHne ¢ BEPHBIM OTBETOM OICHHBAeTCs | Oamiom, HEBEpHBIN
OTBET WJIK ero oTcyTcTBUe — () OayUIoB.

4. 3ajganue 3aKphITOTO TUIA HA YCTAaHOBJICHUE TOCIIECAOBATEILHOCTH CYUTACTCS BEPHBIM,
€ClIi TIPAaBWJIBHO yKa3zaHa BCs mocienoBarenbHOCTh 1udp. IloiaHOe coBmazeHue ¢ BEpPHBIM
OTBETOM OlleHUBaeTcs | Gamiom, eciy JONyIIeHbI OIMOKU HITH OTBET OTCYTCTBYET — () OaiiioB.

5. 3agaHue OTKPBITOTO TUIIA C Pa3BEPHYTHIM OTBETOM CUMTAETCS BEPHBIM, €CITH OTBET
COBIAZAeT C OSTAIOHHBIM [0 COACPKAHUIO M ToyHOTe. llpaBMIbHBIA OTBET 3a 3a7aHue
OlLIcHMBAETCs B 3 Oasuia, €Clii JOMyIeHa OHa OIIMOKa \ HETOYHOCTh \ OTBET MPABUIIbHBIN, HO HE
HOJHBIN - 1 6ast, ecnu gomyineHo oosiee 1 ommOKK \ OTBET HENPAaBUIIBHBIN \ OTBET OTCYTCTBYET
— 0 6aoB.

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYaIOIIMXCS 3a09HOU (hOPMBI
00ydeHusI, Ipe/ICTaBICHbI B Ta0mie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT
Ne n/m [lepeueHb KOHTPOJIbHBIX paboT
He npenycmorpeno

10.4. MeToquveckre  MaTepUaibl,  ONPEACISAIONIME  TPOUEAYPHI  OICHUBAHUS
WHAUKATOPOB, XapaKTepU3YIOIIUX dTanbl (OPMUPOBAHHUS KOMIIETCHLIUN, COJAEPKATCS B
JOKaJbHBIX HOpPMaTUBHBIX akTax [YAIL, periaMeHTHpyOMUX TMOPSIAOK U MPOLEAypY
MIPOBEICHUS TEKYIIETO KOHTPOJSI YCIIEBAEMOCTH M MPOMEXKYTOUYHOM aTTeCTalli O0yJarOIINXCS
I'VAIL

11. Mertoandeckue yKazaHus Ui 00yJarOIIUXCs IO OCBOSHUIO JUCIUILTHHBI
(Huoice npusoosmces pekomenoayuu no COCMasieHuo 0aHHo2o pazoena)

11.1. MeTtoauueckne yKa3zaHUs [N OOYYArOMIMXCS IO OCBOCHHMIO JICKIIMOHHOTO
MaTtepuana (eciu npedycmMompeHo Y4eOHbIM NIAHOM N0 OAHHOU OUCYUNTUHE).

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
NIyOOKOE U SICHOE U3JI0KEeHHE yaeOHOro MaTepraia. HazHaueHne COBpeMeHHOM JISKIIUU B paMKax
TUCIUIUIMHBEI HE B TOM, 4YTOOBI TOJYYUTh BCIO HHPOPMAIMIO MO TeME, a B OCBOCHUU
(GyHIaMEHTAIBHBIX TPOOJEM JUCIMIUIMHBI, METOJO0B HAYYHOTO IIO3HAHWS, HOBEHIIMX
JTOCTHIKEHUI HaydYHOW MBICTU. B yueOHOM mpoliecce JIEKIHUsS BBIOIHSIET METOJ0JIOTHYECKYIO,
OpPTaHHW3AIMOHHYI0 U MHPOPMAITMOHHYIO (QyHKINU. JIeKus pacKpbhiBaeT MOHATHHHBIN armmapar



KOHKPETHOM 00slacTh 3HaHUs, €€ MpoOJIeMBbl, JaeT IEIbHOE MPEACTaBICHUE O IUCIUILIAHE,
MOKAa3bIBaCT B3aUMOCBSI3b C APYTUMU AUCIUIUITMHAMM.

ILnanupyeMble pe3yJbTaThl IIPH OCBOSHUHU 00YYAIOIIMMHCS JIEKIIMOHHOIO MAaTEPHAa;

— TIOJy4YeHHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUH, YPOBEHb KOTOPHIX
ONpeAeIIsieTCA 1eJIEBOM YCTaHOBKOM K K0 KOHKPETHOM TeEME;

—  TIOJIyY€HHE OTMbITa TBOPUYECKOW pabOTHl COBMECTHO C MPEIOaBaTeIeM;

— pasBuTHE NPO(ECCHOHATBHO-ICIOBBIX  KAadecTB, JIIOOBH K MpeAMETy W
CaMOCTOSITEJIbHOT'O TBOPUYECKOTO MBIIIJICHUSI.

— TIOSIBJICHHE HEOOXOAMMOI0 HHTEpeca, HEOOXOAUMOTO /ISl CAMOCTOSITEIIELHON paOOTHI;

— TMOJIyYyeHHUE 3HAaHUM O COBPEMEHHOM YPOBHE Pa3BUTHUS HAYKU U TEXHUKHU U O IPOTHO3E
WX Pa3BUTHUS Ha OJIMDKAUIIINE TOJIBI;

— Hay4HThCS METOAMYECKH OOpabaThiBaTh MaTepuan (BBIACIATH TJIABHBIE MBICIU W
MOJIO’KEHUS, TIPUXOUTH K KOHKPETHBIM BBIBOJIaM, TIOBTOPSITh UX B PA3IMYHBIX ()OPMYIIUPOBKAX);

— MOJIyYeHHUE TOUYHOTO MOHUMAHUS BCEX HEOOXOAMMBIX TEPMUHOB U TOHSTHIA.

JIekuMOHHBI MaTepuall MOXET COIPOBOXKIATHCA JEMOHCTpauuend CIaiJoB H
WCIIOJIb30BAaHUEM pPa3JlaTOYHOI0 Marepuaja Ipyd TPOBEIACHHH KOPOTKHUX JUCKYCCHH 00
OCOOEHHOCTSIX MPUMEHEHHS OTJIETbHBIX TEMATHK 10 JUCIUTIIIMHE.

CTpyKTypa IpeaoCTaBACHM JEKIIMOHHOI0 MaTepHaa:

—  Cmaiigel o temaMm 1-5.

11.2. Metoauueckue yka3zaHus [Uisi OOydaloIIMXCsl MO Y4YacTHIO B CEMHHapax (eciu
npeodyCMOmMpPeHO Y4eOHbIM NAAHOM NO OAHHOU OUCYUNIUHE)

Y4eOHBIM MJIaHOM HE MPEyCMOTPEHO.

11.3. Metoau4ieckue yka3zaHUs UIsi OOYYalOIMIUXCS IO TPOXOXKICHUIO TPAKTHUYECKUX
3aHATUH (ecu npedycCmMompero y4eOHbIM NAAHOM NO OAHHOU OUCYunIuHe)

Y4eOHBIM IUIAHOM HE TIPEyCMOTPEHO.

11.4. Metoauueckue yka3zaHus Ui O0y4aroLIUXCs IO BBITTOIHEHUIO Ta00PaTOPHBIX paboT
(ecu npedycmompeno y4eOHbvIM NIAHOM N0 OAHHOU OUCYUNIUHE)

B xope BeimonHeHus 1a00paTopHbIX paboT 00yJaroImUics JOKEH YIIIyOUTh U 3aKPETHTh
3HAHMSI, IPAKTUYECKHUE HABBIKU, OBJIAJIETh COBPEMEHHON METOJMKON M TEXHUKON SKCIIEPHUMEHTA
B COOTBETCTBHHM C KBATM(PHUKAIMOHHON XapaKTepUCTHKOW oOydaromerocs. BrimonHeHue
1a00paTOPHBIX PadOT COCTOUT U3 IKCIEPUMEHTATBHO-TIPAKTHUECKOHN, PaCUeTHO-aHATUTHICCKOM
yacTel ¥ KOHTPOJIBbHBIX MEPONPUATHUH.

Boinonnenue nabopaTopHbIX pabOT 00yHarOIIMMCS SIBJISETCS HEOTHEMJIEMOW YacThIO
W3YYECHUS] JUCIUIUIMHBI, OMpENeNseMOol Y4eOHBIM IUITAaHOM, M OTHOCHUTCS K CPEICTBaM,
00eCreunBarOIINM PEIICHUE CIISAYIOINX OCHOBHBIX 33134 00y4Yaromerocs:

— TpHOOpEeTeHHE HABBIKOB MCCIIEA0BAHUS MIPOIIECCOB, SBJICHUN H 00BEKTOB, H3y4aeMbIX
B paMKax JaHHOU JUCIHUILTAHBL,

— 3aKperuieHHe, Pa3BUTHE M JeTalu3alus TEOPEeTUUYECKHX 3HAHUU, MOTYyYEHHBIX Ha
JICKITUSX;

— TIOJydeHHWE HOBON MH(OPMAIIMH 110 H3y4aeMOW JTUCITUILINHE;

— TpuoOpeTeHrne HaBBIKOB CAaMOCTOATEILHON pabOTHI C Ta0OpaTOPHBIM 000PYI0BaHUEM
U pudopamu.

3aganue u TpeOoBaHMS K IPOBEICHUIO JIAOOPATOPHBIX padoT
MIpe/ICTaBICHbl B METOAMYECKHX YKa3aHUAX I10 JJa0opaTOPHBIM paboTam

Crpykrypa 1 dhopMma oTdera 0 1aboparopHoii pabore
MIPEJICTABICHBI B METOAMYECKHIX YKa3aHUSAX I10 JJa0OpaTOPHBIM paboTam

TpeboBanus kK 0hOPMIIEHHIO OTYETA O JIA00pATOPHOU padboTe
MIPEJICTABJICHBI B METOMYECKHIX YKa3aHUSAX I10 JJA0OpAaTOPHBIM paboTam




Metoanyeckre yKa3aHus 1Mo MPOXOXKICHUIO TabopaTOpHBIX paboT pa3menieHsl B LMS u
JOCTYIHBI 00y4YaOIIUMCS Yepe3 JTMYHBIN KaOUHEeT.

11.5. Meroauyeckue yka3zaHust JUisi OOYyYalOLIUMXCS [0 MPOXOXKACHUID KypCOBOTO
MIPOCKTUPOBAHMS/BBITIOJIHEHUSI KYPCOBOM pabOTHI (eciiu npedycmMompero y4eOHbIM NIAHOM HO
O0anHOU Oucyuniune)

Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO.

11.6. Meroauueckue ykazaHus JUIsi 0OYyYaOLIMXCs M0 MPOXO0XKICHUIO CAMOCTOSITEIHHOM
paboThI

B Xoze BBINIOJIHEHUSI CaMOCTOSITEIBHON PabOThI, O0YJAIOUIUIICS BBIMOIHAET PadoOTy MO
3aJJaHUI0 U TIPU METOJAMYECKOM PYKOBOJCTBE IperojaBaressi, HO 0e3 ero HemocpeICTBEHHOrO
YYaCTHA.

Jisa oOywarommxcsi 1Mo 3a04HOi (opMe 00ydeHHs, caMOCTOsATelIbHas paboTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO paboTy.

B mporecce BBINOTHEHUS CaMOCTOSITENILHON paboThl, y oOyuaroierocsi (Gpopmupyercs
nenecooOpasHoe MIaHupoBaHuE pabouero BpeMEeHH, KOTOPOE MO3BOJISET UM Pa3BUBATh YMEHUS U
HAaBbIKM B YCBOCHHHM W CHCTEMAaTH3allUd MPHOOpPETAaeMbIX 3HAHUM, 0OecredrBaeT BBICOKUUN
YPOBEHb YCIEBAaEMOCTH B TepuojJ OOydYeHHs, IOMOTaeT IIOJYYUTh HABBIKH TTOBBIIICHUS
pohecCHOHANBLHOTO YPOBHSL.

MeroauyeckuMH ~ MaTepUallaMH,  HANpaBJSIOIIMMU  CaMOCTOSITENBHYIO — paboty
00y4JarOIIUXCSSBISIOTCS:

—  yueOHO-METOAMYECKU MaTepHal Mo JUCIHUILINHE;

— METOJMYECKHE YKa3aHHsI 10 BBHIMOJIHEHUIO KOHTPOJIBHBIX PadOoT (g 00ydaroImuxcs
10 3a049HOU (popme oOydeHMS).

11.7. Meroauyeckue ykazanusi 111 00yHarOIINXCsI IO IPOXO0KICHUIO TEKYIIEro KOHTPOJIS
yCIeBaeMOCTH.

Texkymuil KOHTPOJIb YCIEBAEMOCTH IIPEIyCMAaTpPUBAET KOHTPOJIb KayecTBAa 3HAHUU
00yyaroImuxcs, OCyLIECTBISEMOr0 B TEYEHUE CEeMecTpa C IIeJbI0 OLEHMBAHUSA X0Jla OCBOEHUS
JVICIIATUTHHBL.

Texymmii KOHTpPOJIb yCIIEBAEMOCTH OCYILIECTBISETCS B BHUJE 3aLIUTHI JIAOOPATOPHBIX
pabot. Ilpu mpoBeAeHNN MPOMEXKYTOYHOH aTTECTAIlMH YYUTHIBACTCS CBOEBPEMEHHOCTH 3aIHT
1a00paTOPHBIX PadOT.

11.8. Metoauueckue ykazaHus A OOy4aroUIUXcs MO MPOXOXKICHHUIO MPOMEKYTOYHON
aTTeCTallnun.

[IpomexyTouHas  arTectanus  OOydYalOIIMXCS  MpeAycMaTpUBaeT  OICHHBAHHE
MPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3yJIbTaTOB OOy4YeHHs MO auciuruiiHe. OHa BKIIIOYAET B
ce0s:

— 3K3aMeH — (hopMa OLIEHKU 3HAaHUH, MTOJIyYEHHBIX 00yUaIOLIMMCS B [TPOLIECCE U3YUEHUS
BCCi/JI JUCHUIIIIMHBI UJIN €€ 4aCTU, HAaBbIKOB CaMOCTOSITeJ'II)HOI\/’I pa6OTI:vI, CHOCO6HOCTI/I HpI/IMeHSITI)
UX JUIsl pEelIeHUs TMPaKTUYEeCKHX 3aqad. JK3aMeH, KaKk MPaBHIO, MPOBOIUTCS B TEPHOT
9K3aMCHAIIMOHHOW CECCHUU W 3aBEepIIAcTCs aTTECTAIMOHHON OICHKOW «OTIUYHO», «XOPOIIOY,
«YIIOBIIETBOPUTEITHHO», «HEYOBIETBOPUTEITHHO.

DK3aMeH TMPOBOJUTCS B MHCHMEHHOM BHjIE. DJK3aMEHAIIMOHHBINH OWJIET COJEPXKHUT JIBa
Bompoca 1O Teopuu. KMTOroBass OIEHKA BBICTABISAETCS C YYETOM TEKYIIETO KOHTPOIS
yCIIEBAaCMOCTH.



Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy ITUCHUILIMHbI

Jlata BHECeHUs
W3MCHEHHH U
JIOTIOTHECHUH.

IToamnuce
BHECIIIETO
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CopaeprxaHue U3MEHEHUH U JOTIOJTHEHUI

JlaTa 1 Ne
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