MHWHUCTEPCTBO HAYKH U BbICILIET'O OBPA3OBAHUSI
POCCHUUCKOU ®EEPALIUN

A DenepanbHOE roCy1apCTBEHHOE OI0DKETHOE 00pa30BaTEIbHOE YUPEK/ICHHE
P BBICIIEro 00pa3oBaHUs
«MaruuToropckuit rocy 1apcTBEHHEBIH TeXHUYeCKu yausepeuteT um. .M. Hocosa»

I
DTN YTBEPXJIAIO
7 7k ﬁapemop UDuAC
peeetes )/ B.P. Xpamiun
B

26.01.2022 r.

PABOYAS ITPOTPAMMA JUCHUIIJIMHBI (MOY JISI)

YIIPAB/IEHHE C/IO’KHBIMH CUCTEMAMH

HarnpasieHue oaroToBKy (CrennanbHOCTh)
09.03.01 MudopmaTrKa 1 BEIYUCIHTEbHAS TEXHHKA

HanpapnennocTs (mpoduib/crenuaniisarus) nporpaMmbl
[Iporpammuoe obecriedeHne cpeIcTB BRIYUCIIHTENBHON TEXHUKH H ABTOMATU3HPOBAHHBIX CHCTEM

VposeHns BbicIero obpasoBanus - GakajiaBpuat

Dopwma o0yueHust
OYHasl

Wncrutyr/ hakynerer  VIHCTUTYT 3HEPreTHKM W aBTOMATH3UPOBAHHBIX CHCTEM

Kadenpa BrrauciauTensHoM TEXHUKH U IPOrpaMMHUPOBAHKS
Kypc 4
Cemectp 7

Marunuroropck

2022 rox



PaGouas nporpamma cocrasnena Ha ocHoBe PT'OC BO - GakanaBpuar 1o HarpasjieHHio
nozgrorosku 09.03.01 Mudopmatnka M BEMHCIHTENbHAS TeXHHKA (TMpukas MuHoGpHAyKH
Poceun ot 19.09.2017 r. Ne 929)

PaGouas nmporpamMmma paccMOTpeHa 1 0100peHa Ha 3aceianuu kadeipsl BoraucianrensHoii
TEXHHKHU U IIPOrPAMMHPOBAHHS

19.01.2022r, npotokon Ne 4 Cé/
3aB. kadenpoii A O.C. Jlorynosa

—
PaGouas nporpamma o100peHa METOANIECKOM KOMHCCH%S u AC

26.01.2022 r. mporokos Ne 5 2 ,
HpencenaTemr)/ @ B.P. Xpamuun
7 7

PaGouast mporpamma cocTaBlieHa:
jouent kapenps BTull, kana. TexH. Hayk W

10.B. KouepixuHckast

Penensenr:
Hauansuuk oraena texnonoruyeckux miathopm OO0 "Kommnac [hroc", Kan. TexH. Hayk

ﬁf/[f” JI.C. Cadonos
== 74




JIucr akTyanu3anum padoydeil NporpaMmmabl

Pabouas mporpamma nepecMoTpeHa, o0cykaeHa u ogoopeHa Juis peanuzauuu B 2023 - 2024
y4eOHOM rofy Ha 3aceaHuu Kadeapsl BrUUCIUTET HON TEXHUKH U IPOTPAMMHUPOBAHHS

IIpotokom ot 20 1. Ne
3aB. kadeapoii O.C. Jlorynona

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojIy Ha 3aceaHuu Kapeapbl BbIYHCINTEIbHON TEXHUKH U TPOrPAMMHPOBAHHSI

[IpoTokom o 20 r. Ne
3aB. kadeapoii O.C. Jlorynosa

PaGouast mporpamMmma repecMoTpeHa, 00cykaeHa u o100peHa s peanusamnuu B 2025 - 2026
y4eOHOM rojy Ha 3aceqaHuu Kadeapbl BeUUCIUTETLHON TEXHUKH U TIPOTPAMMHUPOBAHHS

[IpoTokom o 20 1. Ne
3aB. kadeapoii O.C. Jlorynosa

PaGouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanusanuu B 2026 - 2027
y4eOHOM oy Ha 3aceaHuu Kadeapbl BBIMUCIUTENIEHON TEXHUKH U IPOTPAMMHPOBAHUS

[Iporokon ot 20 1. Ne
3aB. kadeapoit O.C. JloryHoBa




1 leau ocBOeHUsT TUCUHMIIMHBI (MOLYJIs1)

Llenbpr0 OCBOCHUS MUCLUIUIMHBI «YTIPABICHHUE CIOKHBIMU CHCTEMAMH» SIBIISECTCS
03HAKOMJICHHE CTYJIEHTOB C BUJIaMU M OCOOCHHOCTSMH CJIOKHBIX CHCTEM, METOJIaMU aHAJIN3a U
CHUHTE3a CJIOKHBIX CHCTEM YIPABJICHHUS TNPUHIUIAMH W CPEACTBAMHU, HEOOXOTUMBIMU JUIS
YOpaBJICHUS  JIUHAMUYECKMUMHM  CHUCTEMaMHM  MPUMEHUTEIBHO K  IPOU3BOJICTBEHHBIM,
TEXHOJOTHYECKHM, OpPraHWU3allMOHHBIM U COLMAJIbHBIM IIpolieccaM; KiacCHpUKaluen u
MeToaMH (hopMaTH3alliy MapaMeTPOB CUCTEM YIpaBleHUs; (hopManu3aueid CI0KHBIX CUCTEM
U €€ UCIOJb30BAHHEM [UIl PEIICHHS HAYYHBIX WM NPUKIAIHBIX 3a7a4, OCHOBAMH TEOPUU
MIPUHATHS PEIICHUH JJIS BBIPAOOTKH 00OCHOBAHHBIX YIPABIISIONINX BO3ICHCTBHM.

Jns 1ocTHKEeHUsl MOCTaBJICHHOW LEIU B Kypce «YNPaBJICHUE CIO0KHBIMU CUCTEMAMM»
pelIaroTCs 3a/1a4uu:

- U3Y4YEHUS TEOPUU CUCTEM U BUJOB CUCTEM YIIPABIICHHUS;

- OCBOCHHMS METOJIOB KOMIO3ULMM U JICKOMIIO3UIIMM CHUCTEM, BBISBICHUS W
(dbopMHpOBaHUs YIPABJISIOMINX BO3ICHCTBUM;

- U3Y4YECHHUS TUIMOBBIX 3aKOHOB YIPABJICHUS M PETYJIUPOBAHUS CUCTEM aBTOMATHYECKOIO
Y aBTOMATU3UPOBAHHOTO YIIPABJICHUS;

- OCBOGHHS CIIOCOOOB pelIeHUs 3a/1a4 YIPaBIEHUS CIIOKHBIMHU CUCTEMaMHU;

- U3YYCHUIO METOI0B (popMasM3anuu 3a7a4 10 yIPaBICHUIO B TPYIHO (GOPMaATH3yEeMbIX
CUCTEMaXx C MPUCYTCTBUEM UYEJIOBEYECKOT0 (aKTOpa;

- peanW3alid  HAaBBIKOB 1O (OPMHUPOBAHMIO U MNPUHATHIO O0OOCHOBAHHBIX
YIPABJICHUYECKUX PELICHUM.

2 MecTo AMCHUILINHBI (MO1YJIs1) B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMmbl

JucuuninuHa YnpaBieHHE CIOXKHBIMU CHUCTEMaMH BXOAMT B 4acTb y4eOHOro ILIaHa
bopMHpyeMyI0 yUaCTHUKaMU 00pa30BaTeIbHbIX OTHOLIEHUH 00pa30BaTeIbHON IPOTrPaMMBI.

Jns  W3ydeHWs  OUCHUIUIMHBI  HEOOXOOWMBI  3HaHUS  (YMEHHs,  BIIAQJCHUA),
c(OpMHUPOBAHHBIE B pe3yIbTaTe U3yUECHUS TUCIUILINH/ IPAKTUK:

CucremMHbIN aHAIIN3

NuTerpanus nporpammusix Moaynei B KNC

BBenenue B cienmnajgbHOCTh

3HaHus (YMEHMs, BIIaJIEHUs), IOJyYSHHbIE NPU M3YyYeHUU JaHHOM IUCIMIIIMHBI OynyT
HEOOXOIUMBI JJIs1 U3yUEHUs TUCHUIIINH/TPAKTUK:

BrinonHenue 1 3anyTa BbITYCKHON KBaTU(UKAMOHHON pabOThI

IToaroroBka K caye U caada rocyJapCTBEHHOI0 3K3aMeHa

3 Komnerenuunu odyuarouierocsi, popmupyembie B pe3yJbTaTe 0CBOCHHA

AUCHUILIMHBI (MOYJIs) M IVIAHUPYeEMBbIe Pe3yJbTAThl 00y4eHus!

B pe3ynbpraTe ocBO€HMS TUCIUILIMHBI (MOIYJIsl) «YTIPaBIE€HUE CIOKHBIMH CHCTEMaMM»
o0yyaroImuiicst ToJHKeH 00J1a/1aTh CIeIyIOIUMH KOMIIETEHIUSMHU:

KO,Z[ HHAUKATOpa I/IH,I[I/IKaTOp JOCTHIXKCHHA KOMIICTCHIITNNU

[1K-2 CrocoOGHOCTh K aHaNU3y MPOOJIEMHOW CHUTYAIMH, pa3padoTke TpeOOBaHWI K CHUCTEME,
IIOCTAaHOBKE IIeNieil CO3/1aHUsl CUCTEMBI, pa3pabOTKe KOHLEMIUH CUCTEMBl M TEXHHUYECKOTO
3aIaHUA Ha CO3AaHUEC CUCTEMBI, IIPCACTABJICHUSA KOHICTIIWH, TCXHUYCCKOI'0 3aJIaHU Ha CUCTEMY
U U3MEHEHHI B HUX 3aMHTEPECOBaHHBIM JIMIIAM

[K-2.1 OneHuBaeT BbIOOp CPEJNCTB M METOJOB JJsi MPOBEACHUS CHUCTEMHOTO
aHaJi3a TpU TMPOEKTUPOBAHUU TMPOTPAMMHOrO  OOECredeHHs Ul
aBTOMATHU3UPOBAHHBIX CUCTEM

[IK-6 CnocoOHOCTH K (I)OpMaJ'II/IBaL[I/II/I " AJITOpUTMHU3ALIUN ITOCTABJICHHBIX 3a/1a4, K HAITMCAHUTIO
IMPOrpaMMHOI'0 KoJia ¢ UCITIOJIb30BAHHUEM SA3BIKOB ITPOTpaMMUPOBaHN,




onpeeNieHuss W MaHUMYJIMPOBAaHUS JaHHBIMU M OQOPMJICHHIO MPOrPaMMHOTO KoJa B
COOTBETCTBUH YCTAHOBICHHBIMU TPEOOBAHUSIMU

[1K-6.1 OreHnBaeT Ka4eCTBO MAaTEMAaTHIECKON MOCIU MPH (HOpMaTH3alliU 3a1a91
peAMETHON 00J1aCTH

I1K-6.2 OneHnBaeT KavyecTBO pPa3pa0OTaHHBIX AJITOPUTMOB ISl TOCICIYIOIIETO
KOJIMPOBAHUS

I1K-6.3 OrneHuBaeT BBHIOOP MPOrPaMMHBIX CPEACTB JUIS IPOrPaMMHUPOBAHUS M

MaHUTyJUPOBAaHUS  JaHHBIMH B COOTBETCTBHHM  YCTaHOBJICHHBIMHU
TpeOOBAHUIMU




4. CTPpyKTYypa, 00bEM M coiepkaHue TUCUUILITUHBI (MOLYJIs1)
OO0mast TpyI0eMKOCTh AUCIHILTUHBI COCTaBiseT 4 3aueTHbIX eauHui 144 akan. 9acoB, B TOM

HHUCIIC:

— KOHTaKTHas pabota — 76,1 akas. gyacos:
— ayIUTOpHAs — 72 aKaj. 4acoB;

— BHeayautopHas — 4,1 akaj. 4acos;

— camocTosTenbHas pabora — 59,2 akan. yacos;
— B (opme mpakTudeckoit moaroroku — 0 akaz. vac;
— IIOJITOTOBKA K dK3aMeHy — 8,7 akaj. Jac

<DopMa aTTeCTaluu - 9K3aMCH

AynutopHas s s
o | womraxTHas pabora E = dopma TeKyImero
= g X Bu, KOHTPOJISI
Pazzien/ Tema 3 (B axan. acax) g2 A y P Kopx
g 3 © | camocrosTenpHOM | ycmeBaeMOCTH U
JUCLUTUTAHBI 5 £ . | xommeTeHuM
O g 5 paboTsl MIPOMEKYTOYHOM
ek 71ab. | mpaKT. R aTTecTaluy
3aH. 3aH. | QO &
1. OcHOBHBIE TOHATHS TEOPUH
yIIpaBJICHHS
1.
CamocrosTensHOe 1. Becena —
n3ydeHue yaeOHon o0CcyKaeHHne
1.1 YrpagrieHue: qu . :;Ioﬁ 2 nyf)ie <a I1K-2.1, IIK-
00BEKTBHI, CyOBEKTHI, 4 9 e };T . HHH;/IB Ifﬂ aJII)LHHX 6.1, I1K-6.2,
LN, 3a7a4n PaTypEL. Y N TIK-6.3
2. Pabota c 3ajaHu’
3JIEKTPOHHBIM 3. YcrHblit onpoc.
Y4eOHUKOM
1.
CamocrosTenpHOE
u3y4yeHue yueOHoi
1.2 Cucremsl Y u Haytilnoﬁ 1. Becena -
aBJICHUS: CTPYKTypa U o0cyxaeHrne
Z)HI:{ S PYKIYP JIUTEPATYPBHI. 2 Hynz)ie a [K-2.1, IIK-
YHICLIHH. 4 | 6/6n 9 2. PaGora ¢ - 1'poBep 6.1, TIK-6.2,
Knaccupukammss — cucrem MHIVBHIYaTbHBIX
3JEKTPOHHBIM N T1K-6.3
ynpasieHus. YnpasieHue| 7 BHIKOM 3ajaHu’
U PEryJIMpOBaHUE. ;Enonneﬂué 3. YcrHblit onpoc.
1a00paTOPHBIX
pabor
1.
CamocTosiTensHoe
n3yueHue yueOHoU 1. Becena -
1.3 Meronsl, omepanuu M HaydHOH oéc :HI/Ie
) ARl p ’ JIUTEPATYPHI. YA I1K-2.1, TIK-
TPUHIKIBL  YIIPABJICHHS, 4 6 9 2 Pabora c 2. Ilposepka 6.1 T1K-6.2
YIPAaBISIOIIE BHéKTpOHHHM WHIUBUIYaTbHBIX ' ﬁK-G 3' '
rapameTpsl. eOHIKOM 3a1aHuil '
Y ’ 3. YcrHslit onpoc.
BBITIOJTHEHUE
11ab0paTOPHBIX
pabot
HWroro no pazneny 12 | 12/61 27
2. CrnoxxHbIe CHCTEMBI.
CHCTEMOTEXHUKA M CHUCTEMHAs
VHXECHEPHS




1

CamocrosTenbHOe
2.1 Onpenenenue U BUABI o
n3yueHue yueOHou
CJIOYKHBIX CHCTEM. W HAYHOG 1. becena -
Meronpl  aHanmM3a WM i o0cyxaeHue
CHHTE3a CJIOKHBIX CHCTEM. AUTCPATYPEL. 2. Ilposepka ITK-2.1, TIR-
Homsiue 8 6/611 6 2. Pabora ¢ MHBIULVATLHEIX 6.1, ITK-6.2,
3JIEKTPOHHBIM MBIy T1K-6.3
CHCTEMOTEXHHKU. GHUIKOM 3amaHul
Nnxenepus CIIO’KHBIX i ’ 3. YcrHBIii ompoc.
BBITIOJTHEHNE
CHCTEM.
11a00PaTOPHBIX
pabor
1.
CamocrosTenpHOe
n3ydeHue yueOHoH 1. Becena -
1 HAy9HOU )
i oOcyxieHne
2.2 Meronsl ympaBieHHs JIUTEPaTypBhL. 2 VerHbii OMboc IK-2.1, TIK-
CIIOKHBIMHA CHUCTEMaMU 4 6/21 6 2. Pabora ¢ ' 3. Ipoe KI; | 6.1, TIK-6.2,
pa3INn4HON NPUPOIBI 3IEKTPOHHBIM - POBep I1K-6.3
MHIUBHAYaIbHBIX
YIeOHHKOM, sanammii
BBITIOJIHCHUE
11a00paTOPHBIX
pabor
Wroro no pazneny 12 | 12/8U 12
3. VYnpasneHue
OpraHU3allLOHHO-
9KOHOMHYECKUX U COIHAIbHBIX
1.
CamocrosTenpHOe
nu3ydeHue yueOHon 1B
N . Becena —
3.1 Meroxsl onmcaHUsA 1 HAy9HOU o6c él}me
CJIOKHBIX CHUCTEM. JIUTEPaTypHl. 2 1_}[/>K ()ﬂBC Ka. [K-2.1, TIK-
Mertonapt MIPEOI0NICHHUS 6 6 10 2. Pabora ¢ - ;/IB If aJII)LHLIX 6.1, I1K-6.2,
CJIO’)KHOCTH  OpraHu3aliu 3JIEKTPOHHBIM A 3aa§1}{]nﬁ T1K-6.3
U CTPYKTYPHI y4eOHUKOM, 3 Vermuit oﬁpoc
BBITIOJTHEHHE ' '
1a00paTOPHBIX
pabor
1.
3.2 Ilpunstue pemeHuil B CamocrosTenpHOe
OpTaHM3aIMOHHO- n3ydeHue yaeOHou
JKOHOMUYECKUX 51 U Hay4HOI 1. Becena —
COIMANBHBIX  CHCTEMax: JUTEPaTypPHL. o0CyxKIeHH e, MK-2.1, K-
JKCIEPTHBIE OLIEHKH, 6 6 10,2 2. Pabora ¢ 2. Ilposepka 6.1, I1IK-6.2,
KOMITETEHTHOCTh,  JIHIO JNEKTPOHHBIM WHIVBHIYaTbHBIX IK-6.3
NPUHUMAIOIIEE pELICHUE, y4eOHHUKOM, 3aJaHu.
OLICHKA KavecTBa BBITIOJTHEHNE
pemeHui 11ab0paTOPHBIX
pabot
Wroro mo paznmeny 12 12 20,2
4. Dx3amMeH
MK-2.1, TK-
4.1 Dx3ameH DK3aMeH 6.1, TIK-6.2,
I1K-6.3
Wroro no pazneny
HWroro 3a cemectp 36 [36/14U 59,2 9K3aMeH
Hrtoro mo auciuIuinHe 36 |36/14U 59,2 JK3aMEH




5 Oopa3zoBarejibHbIe TEXHOJIOTHH

1. TpaguunonHble 00pa30BaTENbHBIE TEXHOJIOTHH, OPUEHTUPOBAHHBIE HA OPraHU3ALIUIO
00pa30BaTeNbHOTO MpOLEcCa W IPEAINoJaralollyl0 MpsMYyH0 TPAHCIALMIO 3HAHUM OT
IpenoaaBarens K CTyACHTY.

®opMbl yueOHBIX 3aHATUH C UCTIOIB30BAHUEM TPAJUIIMOHHBIX TEXHOJIOTHHA:

Nudopmannonnas yekuuss —  MOCIEIOBAaTEIbHOE H3JIOKEHHWE MaTrepuaia B
JUCHUTUTMHAPHON JIOTHKE, OCYIIECTBISIEMOE NPEUMYIIECTBEHHO BepOAJbHBIMU CpEICTBAMU
(MOHOJIOT TIperoaBaTers).

JlaboparopHasi pabota — opraHu3anusi yueOHOW paboThl ¢ peaTbHBIMU MAaTEPUATBHBIMU
U UMHGOPMALMOHHBIMU OOBEKTaMH, IKCIEpPUMEHTalbHas paboTa ¢ aHAJIOTOBBIMH MOJIEISIMHU
peabHBIX 00BEKTOB.

2. Texnonoruu npoOIeMHOr0 O0y4eHUs] — OpraHu3alus o0pa3zoBaTeNBLHOrO IMpolecca,
KOTOpasi MPEeIoJaracT MOCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3JAaHUE YYEOHBIX MPOOIEMHBIX
CUTyalui AJIs CTUMYJIMPOBAHMSI aKTUBHOM MMO3HABATEIBLHON JESITEIbHOCTU CTYICHTOB.

3. lHTepakTHBHBIE TEXHOJIOTMH — OpraHu3anus 00pa3oBaTeNbHOTO Mpolecca, KOTopas
IpeJroiiaraeT aKTUBHOE U HEJIMHEHHOE B3aMMOJICHCTBUE BCEX YUAaCTHUKOB, TOCTHXKEHHE Ha
3TON OCHOBE JIMYHOCTHO 3HAYMMOTO JJI1 HUX 00pa30BaTeIbHOro pe3ysbpTaTa.

@opmbl yueOHBIX 3aHATHI C UCHOJIB30BAaHUEM CHEIHATU3UPOBAHHBIX WHTEPAKTHBHBIX
TEXHOJIOTHI:

Jlexiusi «0OpaTHON CBS3M» — JIKIHSI-TIPOBOKAIMS (M3JI0KEHUE MaTepHalia C 3apaHee
3alUTAHUPOBAHHBIMU  OIIMOKaMHu), JeKuus-Oecena,  JICKIUSA-AUCKYCCHUsA,  JIEKIHSI-TIPecc-
KOH(epeHIus.

4.  HHpopManmoHHO-KOMMYHUKALIUOHHBIE  OOpa3oBaTeibHblE  TEXHOJOTUU  —
opranusaiys 00pa3oBaTeIbLHOIO MpoIlecca, OCHOBAHHAS HAa MPUMEHEHUU MPOTPaAaMMHBIX Cpell U
TEXHUUYECKUX CPEACTB pabOThI C 3HAHUSIMU B PA3JIMYHBIX NIPEAMETHBIX 001ACTAX.

6 YueGHO-MeTOAMYECKOE 00ecTIedeHHe CAMOCTOSTEILHOI PadoThI 00yYarOIUXCS
[TpexncraBneno B mpuinoxxeHnu 1.

7 OneHo4YHbIE CPeACTBA LISl IPOBeAeHUsI IPOMEKYTOYHOM aTTeCcTAllNU
[IpencraBneHbl B IPUIIOKEHUH 2.

8 YueOHO-MeTOANYECKOE U HH(OPMALIMOHHOE 00ecTiedeHHe JUCHUTLINHBI (MOLYJI51)

a) OcHoBHas1 JIUTEpaTypa:

1. [a6apmuna, M. C. Marematndeckre OCHOBBI TCOPHUU yIpaBieHUs: YdeOHHUK /
HTa6apmuna U.C., Kopoxos B.B., Kopoxosa E.B. - PoctoB-Ha-/lony:}OxHbli denepanbHbIit
yauBepcureT, 2016. - 130 c.: ISBN 978-5-9275-2230-9. - Tekct : snekrponnsii. - URL:
https://znanium.com/catalog/product/996371 (nara obparmenus: 30.10.2020). — Pexxum gocrtymna:
10 MOJIMTUCKE.

2. Kopo6oB, B. b. Teopust u mpakThka 3KCIEPTHBIX MeTOA0B : MoHorpadus / B.B.
Kopo6oB ; mox pen. b.1. KouypoBa. — Mocksa : UHOPA-M, 2021. — 281 c¢. — (Hayunas
mbicib). — DOI 10.12737/monography_5caee0067f1835.43206494. - ISBN 978-5-16-015053-
6. - Tekcr : smekrpounsii. - URL: https://znanium.com/catalog/product/1209812 (mata
obpamienus: 30.10.2020). — Pesxum mocTyrma: 1mo moarnuckKe.

0) lonotHuTE/IbHAS JIMTEPATYpPA:

1. IIpoekTupoBaHue SIKOHOMHUYESCKUX U TEXHUYECKUX cUCTeM: YueOHoe mocobue / A.M.
Adonun, B.E. Abonuna, FO.H. [{aperoponues, C.A. IlerpoBa. - Mocksa : ®opym, 2011. - 128
c. (Ilpodeccuonanproe obpazoBanue). ISBN 978-5-91134-474-0. - TekcT : AIEKTPOHHBIH. -
URL: https://znanium.com/catalog/product/220424 (nata o6pamienus: 30.10.2020). — Pexum
JIOCTYTIA: 110 MOJIHUCKE.



2.Tapacuk, B. I1. Maremarnyeckoe MOJAEIMPOBAHHE TEXHUYECKUX cHcTeM . yueOHmk / B.II.
Tapacuk. — Munck : HoBoe 3nanme ; Mocksa : UH®PA-M, 2020. — 592 c. — (Bsiciiee
obpaszoBanue: bakamaBpumar). - ISBN 978-5-16-011996-0. - Tekcr : snmektponHsbii. - URL:
https://znanium.com/catalog/product/1042658 (mata oOpamenus: 23.05.2021). — Pexum
JOCTYTA: O MOATHUCKE.

B) MeToanuyecKue YKazanus:

MeTtoauueckue ykazanus npusenensl B [Ipunoxxenun 1.

r) [Ilporpammuoe obecnieuenue u UnTepHeT-pecypcebl:

IIporpammHoe o0ecnieuyenune

Haumenosanue I10 Ne norosopa Cpoxk JieficTBUS JIMLEH3UN
MS Off_lce 2007 Ne 135 ot 17.09.2007 OeccpouHo
Professional

Anaconda Python |cBo6oano pacnpocrpansiemoe I1O 0eccpoUuHO
MathCAD v.15

Education J-1662-13 ot 22.11.2013 OeccpovHO

University Edition
MS Visual Studio

2017 Community [cBo6oaHo pacnpoctpansemoe [10 06eccpouHo

Edition

Adobe Reader ¢B0001HO pacnpocTpansemoe 10 0eCcCpOYHO
Ipodeccnonanbubie 6a3bl JTAHHBIX U HHGOPMAMOHHbIE CIIPABOYHbIE CHCTEMBI

HasBanue xkypca CchlIKa

denepanbHoe roCyIapCTBEHHOE 010 KETHOE

yupexaenne «DenepanbHblii HHCTUTYT npombinuiennoi|URL: http://wwwl.fips.ru/

COOCTBEHHOCTHY

[TouckoBass cucrema Axkamemus Google (Google URL: https://scholar.google.ru/

Scholar)

HanuonansHas WH(POPMAIMOHHO-aHAIUTHYECKAS URL:

?;IISE—GII\]:IS — Poccuiickuii MHIEKC HAYYHOTO ITUTHPOBAHUS https://elibrary.rufproject._risc.asp

9 MarepuajibHO-TEXHHYECKOE 00ecnevyeHne TUCIHIIINHBI (MOLYJIs1)

MaTepHaano-TeXHqucxoe obecrneucHue JAUCITUITIIIMHBI BKIIFOYACT:



1. JlekimonHas ayautopus aya. 282. MynbTUMEIUHHBIE CPEACTBA XPaHEHUS, TIepe1adn
U TpEeACTaBICHUSI HHPOPMAIIHH.

2. Kommswrorepubie kiaccel lleHTpa wuHpopManmonHbix TtexHonoruii ®I'BOY BO
«MI'TY». IlepcoHanbHble KOMIIBIOTEPBL, OOBEIUHEHHBIE B JIOKAJIBHBIE CETU C BBIXOJOM B
Internet, ocHalieHHbIE COBPEMEHHBIMU MPOrPAMMHO-METOJNYECKUMHU KOMIUIEKCAMH IS
pelieHus 3a1a4 B 00JacTi HHPOPMATHKU U BBIYUCIUTEIHHON TEXHUKU.

3. Ayautopuu s CaMOCTOSITENIbHOM pabOoThl: KOMIBIOTEPHbIE KIIACCHI; YUTAIbHbBIE
3anbl Oubmmorteku. Bee knacest YUT u ACY ¢ mepcoHalbHBIMU KOMIIBIOTEpaMH, BBIXOJOM B
WuTepHer M C JOCTYNOM B JJIEKTPOHHYIO HHGOPMAIMOHHO-00PAa30BaTEIbHYIO Cpely
YHHMBEpPCUTETA.

4. Ayautopuii 7S TPYNNOBBIX U UHANBUAYAIbHBIX KOHCYJIbTALUN, TEKYILIEr0 KOHTPOJISI
U IPOMEXKYTOUHOM aTTectanuu. Aya. 282 u knaccel YUT u ACY.

5. [Ilomemenuss st CcaMOCTOATENbHOW pabOThl OOYYAIOHIMXCS, OCHAIICHHBIX
KOMIIBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO MOJAKIIOUECHHUS K ceTu «VIHTEpHET» U HaIUYUEM
JOoCTyna B SJEKTPOHHYIO HH(OPMAIOHHO-00pa30BaTEelbHYIO cpely opranusanuu. Kiacchbl
YUT u ACY.

6. Ilomemenuss nns XpaHeHUS W NPOPUIAKTHUUECKOTO OOCIYKUBaHHS Y4eOHOTO
obopymoBanus. LleHTp HHPOPMAIIMOHHBIX TEXHOJIOTUH — ay. 372



IIpniaoxenne 1. YdeOHo-MeToamyeckoe o0ecmevyeHHe CaMOCTOATEJbHOH pPadoThI
00y4YarIuXxcs

IIo gucuunauae ((praBJ'IeHI/IC CJIOKHBIMH CUCTCMaMmn» MPCAYCMOTPCHA ayAUTOpPHAA U BHCAYyAUTOPHAA
CaMOCTOATCIIbHAsA pa60Ta 06yqa101111/1xc51.

AyauTopHas caMOCTOsTeNIbHast paboTa CTYICHTOB MPE/IoIaraeT BEIIOTHEHHE Tab0paTOPHBIX paboT Mo
paszienam.

JlacopaTopHas padora Nel

CTpyKTypHasi cxemMa CHCTEMbl aBTOMAaTHUECKOTO YIPABICHUS
Llenv pabomei: M3ydUTH IPUHIMIIEI PAOOTHI CO CTPYKTYPHBIMU cxemamu CAY.
Hngpopmayus:

CucreMy aBTOMAaTHYE€CKOIO YIIPABJICHUS MOXHO Pa30UTh Ha OJIOKU, MMEIOIIUE BXOJ U BBIXO/T
(xaHaubI TS IpHeMa-Tiepeadn CUTHAIOB). 11 Toro, 9TOOkI MOKa3aTh B3aUMOCBSI3U 3THX OJIOKOB,
UCTIOJNIB3YIOT CTPYKTYPHBIE CXeMbl. Ha HUX KaXK/IbIi 2IEMEHT N300pakaeTcsl B BUJIE IPSIMOYTOIBHHKA,
BHYTPY KOTOPOTO 3allMCHIBAETCS ero nepenarouHas GpyHkuus, oboznadaemas oosraao W. Bxoa u BeIxon
0JI0Ka ITOKA3bIBAIOT COOTBETCTBEHHO «BXOJAIICI» U «BBIXOIAIICIH» CTPEIKAMH.

CymectByet aBe (POPMBI 3aIHCH:

v’ onepamophas 3anuce, KOT/a TepeaTodnast GYHKIHS 3alMChIBACTCS Kak QYHKIHS oreparopa
muddepenimpoBanus t , BXOAbI U BBIXOJIbI 0J0KOB — pyHKIMHU Bpemenu X(t) u y(t);

v’ 3anucvy 6 u3z00padicenusx, KOTAA TepelaroyHas (QYHKIMsS 3alUChIBACTCS Kak (QYHKIHS
KOMIUIEKCHOW TIEpEeMEHHOW P, a aius 0003HaYeHHs BXOJIOB M BBIXOJOB HCIIONB3YIOT HX
u3o0paxkenus mo Jlammacy X u Y.

OpHaKo CyTh JIelia OT 3TOro He MeHsteTcst. [109ToMy Janblie pi 0003HaYCHHH CHTHAIIOB, Oy1eM

00603HAYATH CUTHAIIBI CTPOYHBIMU OYKBAMH, HE YKa3bIBask HE3aBHCUMYIO TIepeMeHHyto (t wiu p), a B

3aliCH MepeIaTOuHbIX (PYHKIMI Oy1eM HCIOIb30BaTh epeMeHHyo o0o3Hauenust W i W(p).

JJisi CcyMMHPYIOIIUX JIEMEHTOB UCTIONB3YIOT ClielaibHOe 0003HaYeHNE — KPYT, pa30HUThINA Ha
cektopa. Eciu cexTop 3aauT 4epHBIM IIBETOM, TOCTYIAIONINN B HETO CUTHAJ BEIYUTACTCS, a HE
CKIIa/IbIBaeTCs ¢ Apyrumu. PasBeTBieHne curaana 0003Ha4aeTcst TOUKOM.

MHorue HHXeHEpHbIE METO/IbI UCCIIEIOBAHUS CUCTEM YIIPABJICHUS! OCHOBAHBI Ha UCIIOJIb30BAHUT
nepeaaToyHbIX GyHKIUHA. i1 mocTpoeHns nepeaaTouHon (yHKIUU CUCTEMBI MEXKIY 3a1aHHBIMU
BXOJIOM U BBIXOJIOM HY>KHO ITPeoOpa3oBaTh CTPYKTYPHYIO CXEMY TakK, 4YTOObI B KOHEYHOM CUETE OCTaJICs
OJIMH OJIOK ¢ U3BECTHOM NepenaToYHON pyHKUueH. sl 5TOro UCroab3yT CmpyKmypHbie
npeobpazoeanus.

IlocnegoBarenbHOE COCIUMHEHNE 3BCHBEB:

X | wi w2 w3 | Y,

Y
Y

W123 = W1 « W2 = W3



HapannenLHoe COCOMHCHHC 3BCHBCB!

w1

Y
Y.

=
N
%

w3 |—

Y

W123 =W1+ W2 + W3

Ecmu B cucreme ecth KOHTYp C TIOJIOKUTEIHLHOM HITH OTpI/ILIaTeJIBHOﬁ O6paTHOfI CBA3bIO:

w1

2
LW2 L1 W2 [«

W1 W1
Wiz =

Wi =i s 1+ W2«W3



3BEHO MOKHO IIEPEHOCHTD Yepe3 CyMMaTop Kak Brepen (al u a2), Tak u Ha3az (01 u 62). UToOwb!
TIPH 3TOM TepeaTOYHbIe (DYHKIIUN HE U3MEHWINCH, TIEPE]l CyMMaTOPOM HY>KHO ITOCTaBHUTh
JIOTIOJTHUTEIBHOE 3BEHO:

al a2

l’&
=
*

01 02

3BEHO MOKHO NIEPEHOCHUTH TaKXkKe Yepe3 TOUKY pa3BeTBieHus (61, 62, 21, 22), coxpaHss Bce
nepeaaToyHble QyHKINU:

Xy W y])
| v2,

Y
€
v

6l 82
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3adanue: ucnonp3ys NpaBuia NpeoOdpa3oBaHus CTPYKTYpHBIX cxeM CAY, yIpoCTHTh NPEICTaBICHHYIO
CHCTEMY M HaliTu B 0011eM Bue NepeAaTOYHYI0 (PYHKIMIO CUCTEMBI.

Koumponwnvie éonpocoi

Uro npencrasisier coboit ctpykrypHas cxema CAY?

N3 kakux 37€MEHTOB COCTOUT CTPYKTYypHasi cxema?

Kakue ¢opmsl 3ancu CAY cymecTByroT?

Kaxkue Bo3MOXHBI coequHeHUs 3BeHbeB B CAY?

Urto 03HaUYaeT BHIPAKEHNUE «3BEHO HAXOJUTCS B OOPaTHOM CBI3U»?
Urto Takoe CyMMAaTop U 4TO TAKOE TOUKA BETBICHUS?

Jaiite onpenenenue nepenatouHoi Gpynkiuu 3seHa CAY.

Kak naiitn nepenatounyro Gyakmuo CAY?

NGk wWwDd PR

JlabopaTopHasi padoTa Ne2

[Mony4nTh SKBUBaNIEHTHYIO (PYHKIIUIO CUCTEMbI aBTOMAaTHYECKOTO YIIPaBIICHHSI

Lenv pabomvi: n3ydnTh criocoObl cHTe3a CAY ¢ MOMOIIBIO BHIYUCICHUS SKBUBATIEHTHON NepeaTOuHON
(hyHKIIH.

Hugpopmayus:

B Hayke u3BeCTHO /1Ba crtoco6a paboThI CO CTPYKTYPAMHU CIIOKHBIX CUCTEM: JIEKOMITO3UITUS 1
KOMIIO3UIIUSL.

JlexoMIo3uIIus PEeACTaBIseT COO0H pa3/ieliecHUe CJI0KHOM CUCTEMBI Ha 00JIee TIPOCThIE MU
QJICMCHTAPHBIC YaCTU C COCAUHCHUEM 3TUX gacTen OIPEACIICHHBIMU CBA3SIMU UJIN rpa(baMH. KOMHOSI/IHI/IH
MIpeJIIoJiaraeT CHHTE3 CII0KHOM CHCTEMBI U3 TTPOCTHIX AIIEMEHTOB C TIOMOIIBIO UX CBS3BIBAHUS B
oTpeIeJICHHOM TIOpsiKe. B Teopuu yrpaBiaeHUs caMoii Majloi YaCThI0 CUCTEMBI PUHATO CUUTATh
3JIEMEHTapHOE WM TUIIOBOE 3BEHO, UMEIOIIEE MTPOCTOE OIMCAHUE U IIENIOCTHOCTh. Pa3ouenune CAY Ha
3BEHBS CYIIECTBEHHO YIPOIIAECT UX MUCCIICOBAHUE. 3BEHBSI MOTYT UMETh Pa3INIHYI0 (PH3UIECCKYIO
OCHOBY (DIEKTPUUCCKUE, TUAPABINISCKHIE, MEXaHUIECKHUE U T.11.). COOTHOIIECHUS BXOTHOTO U
BBIXOJITHOTO CUTHAJIOB B 3BEHBSIX OJIHOT'O U TOTO K€ KJIACCa OMUCHIBAIOTCSI OJUHAKOBBIMU
T epeHInATEHBIMI YPAaBHEHUSIMH U KIMEIOT OJIMHAKOBBIE TUHAMHYECKHE CBOWCTBA. THITOBEIE
(3memMeHTapHbIe) 3BEHBS OMUCHIBAIOTCS OOBIKHOBEHHBIMU JH(pPepeHIaTbHBIMI YPaBHEHUSIMU HE BBIIIIE
2 nopsaxa.

v Ycunumenvroe 36eno
B ycunurenbHOM (MPOMOPIMOHATBEHOM, OE3bIHEPIIHOHHOM) 3BE€HE BBIXOIHAS BEIMYMHA
y(t) mpomopunonaabHa BXOAHOH X(t):
y(t) =k*x(t)

B oneparopHoii (hopme 3T0 3amumiercs B BUJE:

Y(p) =Kk,



rae K — ko3 UIMEHT MPONOPIMOHATLHOCTH HIIM YCHUJICHHS — KaueCTBEHHBIM IOKa3aTellb,
KOTOPBIN Ha3bIBAIOT KOA(P(HUIIMEHTOM Tepeaun 3BEHa.
[lepenarounas pyHKIUS YCHINTEIBHOTO 3BEHA!

W(p)=k.

v’ Anepuoouueckoe (unepyuonnoe) 36eHo

AmepruoanuecKoe 3BEHO SBJISETCS WHEPIMOHHBIM 3BEHOM IEPBOrO MOPSAKA. IDTOMY
3BEHY COOTBETCTBYET AU depeHnaibHoe ypaBHEHUE:

T*y'(t) + y(t) =k *x(t).
B oneparopHoii popme oHO 3anHIIeTcs TaK:
(T*p+D)*Y(p)=k*X(p),

rie K — k03¢ UIMEeHT nponopIHOHATbHOCTH HIIH YCUIICHHSI, T — IOCTOSIHHASI BDEMEHH.
[lepenarounas pyHKIUS aneproOANYECKOTO 3BEHA:

W (p) =k/(T *p+1).

v’ Unmezpupyiowee 36eno
HNuTterpupytouM 3B€HOM Ha3bIBAETCS 3B€HO, YPAaBHEHHUE KOTOPOTO UMEET BU:

4
y(t) = kIX(t)dt .
0

B omneparopHoii ¢opme ypaBHEHHE HHTETPHUPYIOIIETO 3BEHA 3aIHIIETCS CIICAYIOIUM
obOpazoM:
Y(p)=k*X(p)/p.

W(p)=k/p.

PaccMoTpeHHOEe = MHTerpupyroliee  3BEHO  sBIseTCS  HUJealbHbIM.  PeanbHble
MHTETPUPYIOIINE 3BEHbS OOBIYHO OOJIAAIOT ONpENeIeHHOW MHEPIUOHHOCThIO. I[loaTomy mx
BBIXO/JIHAsl BEIMYMHA HE paBHa TOYHO MHTErpaly OT BXOJHOM BeJWYMHBL. PeanbHoe
MHTETPUPYIOIIEE 3BEHO UMEET NMEePEAATOUHYIO (QYHKIHUIO!

W(p)=k*p/(T*p+1).

v’ 36eno emopozo nopsoka

[lepenaTounas GpyHKIuS:

3BEHOM BTOPOTO MOpPsAKa Ha3bIBaeTcs 3BEHO, AUPPEepeHIINaIbHOE YpaBHEHUE KOTOPOTOo
MMeEET BUI:

T2y (1) + Ty ¥y (1) + y(t) =k * x(t).
[[I/IHaMI/I‘leCKI/Ie CBOﬁCTBa 3BCHA OHpeI[eJ'ISIIOTCH 3HAYCHUAMU KOB(I)(i)I/II_II/IeHTOB T1 u T 2.
Ecin 7, umeer 3HaueHue, OJM3KOE K HYJIO, TO 3BEHO HA3BIBAIOT AalepUOJUYECKUM HIIU
I/IHepI_II/IOHHBIM BTOpOFO l'IOpSI,[[Ka, cCJIIn Tl 6J‘II/I3KO K Hy'J'IIO, TO 3BCHO HAa3bIBACTCA

KOHCEPBATUBHBIM WJIK aBTOKOJIEOATENbHBIM.
B o0rmiem ciiyuae onepatopHas (opMa 3ancy ypaBHEHUS:

2*p? + T * p+1D)*Y (p) =k * X (p).
[Tepenatounas GyHKITHS 3B€HA BTOPOTO MOPSIIKA
W(p) =k /(TS * p* +T, * p+1).

I[J'ISI AlICpuoOAUYICCKOro 3BC€HA BTOPOro mnopsAaka IEpeAaTOUYHYIO (I)YHKI_II/IIO MOXHO
MNpEaACTaBUTHb B IPYIrOM DKBHUBAJICHTHOM BUC!

W(p)=k/[(T;* p+1)(T, * p+1)].

rae 73 v 74— BBIYUCTSIOTCS 110 BBIPAXKEHHUIO:

T,,=T,/2£(T?/14-T}).

PaccmatpuBas nepenatounyro (yHKIMIO, MOKHO CKa3aTh, UYTO alepHOJUYECKOE 3BEHO
BTOPOr0 TMOPSJKAa COCTOUT W3 JIBYX IOCJIEIOBATEIbHO COEAMHEHHBIX WHEPIUOHHBIX 3BEHBHEB



MEPBOrO TMOPSIKA C TOCTOSHHBIMH BpeMeHU 713 u Ty, 3HAYCHHS] KOTOPBIX JIOJDKHBI OBITh
JIEACTBUTEILHBIMH M TIOJIOKUTEILHBIMH.

Ecnu 5Tu ycioBusi HE BBIOJHSIOTCS, TO AJS KOJEOATEILHOTO 3BEHA MPUMEHSIOT IS
aHaJIM3a €ro JMHAMHYCCKHX XapaKTePUCTHK HECKOJbKO JApyrue o0Oo3HayeHus. Ecmu
BBIMOJIHsACTCS yciaoBue 11<2T,, To, obo3HaumB yepe3 =T1/2T, , T1=2¢T, u T=T,, ypaBHCeHHE
3TOr0 3BEHA B ONIEPATOPHOM (pOopMe 3amKCHIBAIOT B BUJIC:

T2*p2 +2*EXT*p+1)*Y(p) =k * X(p).
rae ¢ — ko3 PUIHMEeHT 3aTyXaHus, KOTOPBIH ONMpEAeIseT XapakTep MePexXoIHOTO MpoIiecca.
[TepenaTounast GyHKIUS KOJIeOATEILHOTO 3BEHA!

W(p) =K/(T?*p? +2*E*T * p+1).

v JTupepenyupyrowee 36emo
Pasnuyaror uaeanbHOe W peaibHOE 3BeHbs. B uaeanbHOM auddepeHimpyromemM 3BeHe
BBIXO/IHAs BeJnunHa y(t) mponopiioHaibHa MPOU3BOAHOM OT BXO{HOU BenduHbI X(t).
JubdepeHMpyOMUM HIeaIbHBIM Ha3bIBaeTCs 3BEHO, AuddepeHImanbHoe ypaBHEHNE

KOTOPOI'0 UMEET BUJL:
y(®) =k*x (1),

Y(p)=k*p*X(p).

[lepenatounas (GyHKIUS 3BEHA:

WIH B OIIEpaTOpHO popme:

W(p) = k*p.

v @opcupyrowee 36eH0
dopcupyroliee 3BeHO MEPBOro MOPsAIKA — ITO 3BEHO, ONUChIBaeMoe AU depeHnaIbHbIM

ypaBHeHI/IeMZ
y(t) =k *[T *x'(t) + x(©)],
nepeaaroyHas QyHKIUS GOPCUPYIOIIETO 3BEHA!
W(p)=k*(T*p+1).

dopcupyroliee 3B€HO BTOPOT0 MOpPsiIKa — 3TO 3B€HO, ONMUChIBaeMoe U dhepeHIInaaIbHbIM
YpaBHEHUEM:

y(t) = K *[T2%x" (1) + 2% E*T *x'(t) + x(t) |
[lepenaTounas pyHKIUsA GOPCUPYIOLIETO 3BEHA BTOPOTO MOPSIIKA:

W(p)=k(T2*p2+2*&*T *p+1).

v 3anaszoviearowee 36emno
3ama3piBaloliee 3BEHO, WM 3BEHO C TMOCTOSIHHBIM 3ama3/blBAHUEM, OIMCBHIBACTCS

YpaBHEHUEM:
y(t+¢) =k*x(1),

B OIlepaToOpHOU (opme:

Y(p) =k *eP?.
Ilepenarounas GpyHKIUS 3aMa3/1bIBAIOILETO 3BEHA:
W (p) =k *eP?.

3amnazpIBarolee 3BeHO BOCIIPOM3BOAUT 0€3 HUCKaKEHUSI Ha BBIXOJE BXOAHYIO BEIUUYHHY.
[Tpu 3TOM BbIXO/HAS BEIMYMHA 3aMa3/bIBA€T OTHOCUTEIHHO BXOIHOM BEJIMYMHBI HA TIOCTOSIHHOE
BpEM T.
3aoanue: IMOJIYYUTh OKBHUBAJICHTHYIO (bYHKI_II/IIO CHUCTCMbI aBTOMATHUYCCKOI'0 YIIPABJICHUA

COOTBETCTBYIOILYIO CTPYKTYpPHOI CXeMe CBOEro BapHaHTa U3 JabopaTopHoii paboTs! Nel, ncrons3ys uis
YIIPOILCHUS ypaBHeHHI Bo3MoxHOcTH naketa MathCAD.

KOHmpOJZbele 680Nnpocyl



Uro nmpexacrasisieT coboit sxBuBasieHTHas pyHKIust CAY?

Yro Takoe TUTIOBOE 3BEHO CHCTEMBI aBTOMATUYECKOTO YIIPABICHHUS?

Kakumu cBoiictBamu 001a/1at0T TUTIOBBIE 3BeHbsI CAY?

Kakoii Bun nmeet nepenatoynas GyHKIHS O€3bIHEPLHUOHHOTO 3BeHa?

Kakoii Bunx nmeer nepenatoynas GyHKIHS alleproInIecKoro 3BeHa?

Kakoii Bug nmeer nepenatounast GyHKIUS HHTETPUPYIOIETO 3BeHA?

Kakoii Bun nmeet nepenatoynas (GyHKIIHsI 3B€Ha BTOPOTO TOpsiaKa?

Kakoit Bun nmeer nepenatoynas GyHKIHS 3BEHA 3ana3bIBaHIs?

Kakoii Bun nmeet nepenatodnas GyHKus qudepeHInpyonero 3peHa’?
. Kaxkoii Bug umeer nepenarounast pyHkus Gpopcupyromiero 3seHa?
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. Kakue xomanpl makera MathCAD M0OXHO KCIIONIb30BaTh MPH BHIYMCICHHN YKBUBAJICHTHON
bysKIHNA?

JlabopaTopHas padoTa Ne3

KonnektuBHoe mnpunHsitue pemieHuid. OrnpeaesieHne TUCIIEPCUH, JIOBEPUTETbHBIC
MHTEPBAJIbL, OIIPEAEIEHNUE ONITUMAIIBHOIO PELIECHUS

Llenv pabomut

Osznakomumbcs C pA3TUYHbBIMU AlcOPpUMMAMU NPUHAMUA KOJIJIEKMUBHbIX peweHwJ Zpyl’ll’lOZZ
oKcnepmos u Memooamu onpedeﬂeﬂuﬂ oOnMmMumMailbHO20 peuerusl.

Hugpopmayusa

T'ostocoBanue SIBISIETCS] OJTHUM U3 BaXKHEHIINX HHCTPYMEHTOB IIPUHSTHS penieHuil. B HacTosmee Bpems
pa3paboTaHO U NPUMEHSETCS Ha MIPAKTUKE OOJIBILIOE YHCIIO CUCTEM T'OJIOCOBAHUS, OTIMYAIOIIHECS
NpOIIeypaMu B CIIOCO0aMHU TIPOBEJICHHUS TOJIOCOBAHUS H 00Pa0OTKU UX PE3YIIbTATOB JIJIS BHISIBIICHHSI
nmodeaureseit.

Otcuer uccnenoBaHuii, CBA3aHHBIX C CUCTEMaMH TOJIOCOBAHUSI, OOBIYHO BEAYT OT (PPaHIy3CKOTO yUYEHOTO
Mmapku3a e Konmopcee (1743 — 1794), xotopstit chopMynrpoBa NpuHIHIT (TIPOLIEYPY) ONpeneIeHHS
noOeIuTeNs B X0/1€ IeMOKPAaTHYECKHX BEIOOPOB.

Haunbonee pacrpoctpaneHHbIE IPOLETYPBI TOJIOCOBAHUSI.

1. Ilpoyedypa Konoopce. Jlyumieii cuutaeTcs anbTepHATHBA, KOTOPYIO OOJIbIIIE TIOJIOBHHBI 9KCIIEPTOB
IpY IONapHOM CPaBHEHUH CUMTAET JIydlle 0001 1pyroit u3 X.

2. Peoaxmupyiowas npoyedypa. OHa 3aKII0YAETCs B IONAPHOM CPaBHEHUH ANbTEPHATHB U
OTOpachIBaHUH T€X, KOTOPBIE IO OONBITUHCTBY T'OJIOCOB IIPU3HAHBI Xy ImMMH. OcTaBIInecs
aITbTEPHATHBEI CHOBA CPAaBHUBAIOT /IO TEX ITOP, TIOKA HE OCTAaHETCA MOCIeIHASA Napa albTepHATHB, U3
KOTOPOM BBIOMPAIOT JTy4LIYIO.

3. Ilpoyeodypa Konenanoa. B 3Toli mpouieaype Npor3BOAATCS MAPHBIE CPABHEHUS BCEX aJbTEPHATHB.
ANbTepHaTHBA PU IAPHOM CPaBHEHHH, MOJIyYHUBILIAs OOJIBIIMHCTBO TOJIOCOB, MOMyYaeT OAUH Oall.
AnbTepHaTHBa, HAOpaBIIas OOJbIIEe YUCIO OATITIOB, CUUTACTCS JTYUIIEH.

4. Ilpoyedypa makcumym. Jlyduei cuutaeTcs anbTepHaTHBa, HAOpaBIIas caMoe OOJIBIIOE YHCIIO TOJI0COB
(HO He 00s13aTeTHHO OOJIBIIE TOJOBHUHBI).

5. Ilpoyeodypa borvuuuncmea 2onocos. Jlydiien aapTepHATUBON CUMTAETCS Ta, KOTOpas IEpBOM Habpasa
0OJIBIIIEC TIOJIOBHHEI TOJIOCOB.



6. IIpoyedypa bopoa. CornacHo 3TOH nmpoLeaype, pe3yJIbTaThl TOJ0COBaHHS BEIPAXKAIOTCS B BUIE YUCIIA
0aiioB, HaOpaHHBIX KaX0M anbTepHAaTHBOM. [1ycTh Yncio anpTepHaTHB paBHO 7. Toraa 3a nepsoe
MECTO MpUCYKAAETCs 1 0aluioB, 3a BTOpoe — (7 — 1) U T. 1., 3a ocieanee — oguH Oam. danee
HOJICUMTBIBACTCS YHCIIO OAIUIOB JUTS KaXK0i allbTepHATHBBI M JIy4IlIeil CUNTaeTCs ajJbTepHATHBA,
HaOpaBIast OOJIBIIYIO CYMMY.

7. Maexuii petimune. Y9aCTHUKHU TOJIOCOBAHUS MOTYT TOJIOCOBATH 3a JIF000€ YHCIIO anbTepHaTuB. Jlydrmeit
CUMTAeTCs aJlbTepHATHBA, HAOpaBIIast OOJIbIICE YUCIO TOIOCOB.

[Nocaenuroro mpouenypy HHOTAa UCIONB3YIOT B ['ocymapcTBeHHOH [lyMe poccuiickoro napiaMeHTa.
[Ipornecc ronocoBaHus TakKe MOKET MIPOXOIUTH B HECKOJIBKO HTEPALHiA (TYpOB), €CIIH €ro Pe3yIbTaThl
HE YIOBIICTBOPSIIOT KaKUe-THO0 BIHMATEIBLHBIC TPYIIIBI YYaCTHUKOB, HO, KaK MPAaBHJIIO, OJTHOTO
roJOCOBaHUs OBIBAET JOCTATOYHO.

[TomMuMoO nepedrciIeHHbIX TPOLEAyYp, IPUMEHIIOTCS [IPaBUIa €ANHOIIACHS U KBATU(HULIHPOBAHHOTO
OonpmuHCTBa. KBanudunupoBaHHOe roJocoBaHUE MO3BOISIET MEHBIIMHCTBY YYACTHUKOB (HO HE MEHEe
1/3) 3absi0kMpoBaTh NpUHATHE peuieHus. [IpaBuino equHOrIacKs NPpUMEHIETCs, HAIPUMEp, B IIpoliecce
coryacoBanus pemiennit wieHamu HATO, a kBanuduimpoBaHHoro OoibmuHeTBa — B ['ocynapcTBeHHON
Hdyme poccuiickoro napiaMeHTa Ipy NPUHATHN KOHCTUTYIIMOHHBIX 3aKOHOB M IIPH mpeoaosieHun Veto
Cosera @epneparun uinn [Ipesunenta. Hanbonee 3¢hhekTHBHBIM TSI IPUHSTHS PEIICHUA CINTASTCS
MPUHIIMII TPOCTOTO OOJILIINHCTRA.

J1s moBBIIIEHUS! OOBEKTUBHOCTH BBIOOPA JIyUIlIel ajJbTePHATUBBI MOXKHO IIPOBECTU BHIOOP MO Pa3HBIM
CHUCTEMaM T'OJI0COBAHUA U MPOAHATU3UPOBATh aAJIbTEPHATHBHI, OKa3aBIIKecs JIydluMy. B ciydae, korga
JTYYIIMMH OKa3bIBaeTCsl HEOOIBIIOE YUCIIO AIbTEPHATUB, BHIOOD JIyUIINX JOJKEH ObITh poBeneH JIITP
U3 TIOJTyYeHHBIX anbTepHaTuB. [IpenoskeHHbIi crocob BEIOOpA MO3BOJISIET COKPATUTh HCXOAHOE
MHOXECTBO QJIETEPHATHB 0 HECKOJBKUX U JaeT Bo3MOXKHOCTh JIIIP cocpenorounthes Ha aHamm3e
MMEHHO 3THX aJIbTEPHATHB.

JlaHHBIN IOAX0 MOJKHO PEKOMEHIOBATh ISl PEIICHHs 3a7a4 BbIOOPA, B KOTOPBIX OOJIBIIOE YHCIIO
KPUTEPUEB (M PaBHO HECKOJIBKUM JECATKAM).

3aoanusn

3aoanue 1

1.1. ITpoBoauTcs ncciieioBaHNE HOBOTO TEXHOJIOTMUECKOTO Tporiecca. [ ycrenHoro MoienmpoBaHus
HEO0OXOAMMO CHU3HUTH Pa3MepHOCTh 3a1aun. C 3TOM 1eIbIo COo37aHa TPYIIa SKCIIEPTOB 3 CEMU YEIIOBEK,
KOTOPBIE TOJDKHBI BRIICTUTEL Hanbosiee BakHbIE (aKTOPHI, BIUAIONTNE Ha mporiecc. s ananmza
MIpeUIOKEHBI clieaytomue (hakTophl: 1 — TemnepaTypa; 2 — AaBlieHUe; 3 — Ka4eCTBO Marepuana; 4 —
3IEKTPOMArHUTHOE M3IIyYEHHUE; 5 — CKOPOCTH MOaYH BO3yXa; 6 — MHTEHCHUBHOCTH HarpeBa; 7 — gpopma
oOBeKTa.

BeneactBue Maioi M3y4eHHOCTH ITPOOJIEMbI 0Ka3aj0Ch HEBO3MOXHBIM J1aTh OLIEHKH (haKTOPOB B Oajiax.
[ToaTomMy cemb 3KCIIEPTOB MPOPAHKUPOBAIN (haKTOPHI IO YMEHBIIIEHUIO CTEIIEHEW BaKHOCTH BIIMSIHHS HA
npoiiecc. Pe3ynpTaTsl paHKUPOBKY MTPOBEICHEI HIDKE:

Xg = Xy = X, = Xg = X4 € X = X
X; = Xg = Xg = Xy = Xg = X, > Xy,
X, = Xg = Xg = X = Xg = X, >= X,
X; = X5 = Xy = Xg = X >= X, > X,
Xy = Xg = Xy = X > Xg € X > X5,



X; = Xg = X = Xg = Xy = Xg > X,
X5 = Xy > Xg == X5 0C Xy == X, > Xy«

[IpopamxupoBats GakTOPhI, UCTIONB3YS PA3TMYHBIE METOABI KOJUIEKTHBHOTO PUHSTHS PEIICHUS.

1.2. B cembe XUBYT JIBE KOILIKH, KOTOPBIE €AST, H HECKOJIBKO YEJIOBEK, KOTOPBIE 3apa0aThiBalOT ACHBIU U
XOJIST B Mara3zut. KoKy corinacHbl ynoTpeOsaTh B MUIILY: X1 — PBIOY; X, — CyXOH KOPM; X3 — OBCSIHYIO
Kaly; x4 — kojbacy; xs — msco. [Ipobaemy onpeneneHus KOmaybero paroHa penaT 00e KOIKY |
TJIABHBIN TOOBITYHK B ceMbe. OHHM PacIONOKHITU aTbTEPHATHBEI B MOPSIKE YOBIBAHHS UX BAXKHOCTH:

—KOT: X; = Xy = X3 > X, ™ X,
— KomIKa: X, > X; > X, > X3 > X, ;
— XO3AHUH: Xg > Xy = X = X, > Xg.

[IpopamxupoBaTh (HaKTOPbI, UCHONB3YS Pa3IMYHbIE METOABI KOJJIEKTUBHOTO NPUHSTHUS PEILICHHS.

1.3. Cetu yHUBEpPCATBHBIX MAara3uHOB MIPEAJIOKEHO AJISl peau3ali CEMb HAUMEHOBAaHUN HOBBIX
TOBApOB (X1 — x7). ' pyNIa U3 maTH SKCIEepTOB MPOBEJa PAHKHUPOBKY TOBAPOB, YUUTHIBAS UX
NOTPEOUTENbCKHE CBOMCTBA, 03KUAAEMBIE CIIPOC, YCIOBUS JOCTABKU U XPAHEHUSL:

—3KCIePT 1: X > X, o€ X5 > X, > X5 > X5 o€ X;;
—JKCIEPT 2: X o€ X, o€ X5 > X, = Xg = X; > X,
—9KCHepT 3: X o€ X, = X5 = X, o€ X = X; > X
—9KCHepT 4: X = X, = Xg = X, o€ X > X, = Xg;
—DKCIEPT 5: X > X, > X5 > X, > X5 o€ X, o€ Xg.

HpOpaH)KPIpOBaTI: (I)aKTOpBI, HCIOJIb3YA PA3JIMYHBIC METO/bI KOJJICKTUBHOT'O IPUHATHS PCILICHUS.

1.4. PazpaboTarh nmporpaMMHBIil TPOAYKT Juisd perrenus 3aqad 1.1 —1.3.

Hugpopmayusn

HOBOHI)HO HacCToO IpH UCCICAOBAHNHN AJIbTCPHATHUB BBITIOJITHACTCA UX OLCHKA I10 HCKOTOpOI)'I
KOJIMYCCTBECHHOM mKaje. B aToM cJIydac IJid PUHATHA TPYHIIOBOTO PCIICHUSA HCO6XO,E[I/IMO
IIPOPAHKXUPOBATE 3TH aJIbTCPHATUBELI 110 ITPUBEACHHBIM OLICHKAM.

3aoanue 2

2.1. lecsatb ctyaeHTOB (D1 — 1) oneHmmm 1o 100-0auTbHOM MIKaie OCTPOCIOKETHOCTh KHUT A.
Mapununoil: A; — «Mmmo3us rpexa»; A, — «Crunnct»; Az — «Wrpa Ha gykom nosie»; Ay— «CMepTh
panu cmepty; As — «Uyxkas macka» (Tabi.1).

Ta6mmma 1. Onenku kaur A. MapuHuHOM

Ik | Knura




CIICpT A1 A2 A3 A4 A5
) 45 10 50 10 85
e 5 30 95 35 80
s 30 70 85 70 30
D 20 30 50 25 85
s 30 50 15 90 30
N 80 95 50 90 80
> 5 15 15 50 5
s 60 1 80 65 80
o 70 55 20 70 60
S0 95 65 |, 10 25 70

[IpopamxnupoBaTh KHUTH, UCTIONB3YS Pa3HbIE METOAMKH KOJUIEKTUBHOTO MPUHSTHS PEIIECHMUH.

2.2. B xoHIie roaa sxcnepramu (31 — Is) orieHuBanach 1o 100-0amibHOM MIKaie HaJIeKHOCTh TSATH

OankoB: A; — «mmepuam»; A, — «Bospokaenne»; Az — « BHEIIKOHOMOAHK»; Ay—
«MoccTpoiidkoHOMOAHK»; As — «AnbhadaHk» (Tad. 2).

Taodnuua 2. OueHka HaJIexKHOCTH OAaHKOB

Ok bank

CriepT Al A2 A3 A4 A5
C1 10 34 20 54 60
c2 87 53 23 70 56
93 10 25 70 90 23
Oy 27 80 98 24 11
95 78 81 56 45 34

[TpopanxupoBath OaHKH, UCTIONB3YS Pa3IMYHbIC METO/bI KOJJICKTUBHOTO PUHSTHUS pelieHui. J{aTh

IPYNIIOBYIO 3KCIIEPTHYIO OLEHKY, OLEHUTh COTIaCOBAHHOCTh MHEHHI HKCIIEPTOB.

2.3. IlpuiexHBIA CTYACHT MIPOBOIUT €XKETHEBHO B MHCTUTYTE 0 BOCEMHU 4acoB. /[ moaaepxanus

pa6OTOCHOCO6HOCTI/I eMy H606XO,Z[I/IMO ChCAaTh XOTA ObI OJWH XOT-I0T. HpI/I NPUHATUU PCHICHUSA, TAC €TI0

MOKYNaTh, OBIJIO BBIIETICHO IECTh OCHOBHBIX KPUTEPUEB OLIEHKH TOPTOBON TOUKHU: CBEIKECTh OYIIKH;

Ka4CCTBO K€TUYyIla, HAJTMINUEC T'OPUYUIIBI; cIoco0 MNPUTOTOBJICHUS COCUCKHU (nequaﬂ/BapeHaﬂ); OCHa XO0T-

Aora; yanaJJICHHOCTb TOpFOBOﬁ TOYKH OT MHCTUTYTA. [Iate CTYACHTOB (HO OAHOMY C KaKAO0TO Kypca)

OLICHUJIA BKHOCTH MTapaMeTpoB B Oayuiax (tadu. 3).

Tabauna 3. OnieHka BO3MOXHBIX ClIOCO00B 00€0B ISl CTY/IEHTOB

Kpurepuit

Okcnepr

Bbynka Ketuyn [Nopuwnia Cocucka ena Paccrosinue
1-i1 kypc 17 8 12 3 18 20
2-11 Kypc 9 5 4 10 15 15
3-i kypc 25 10 9 5 22 23
4-it xypc 6 5 10 7 8 9
5-# Kypc 9 20 25 20 7 35

HpOpaH)KI/II)OBaTB KpUTECPpHU 110 BAXKHOCTH, UCIIOJIB3Ys PA3HBIC MCTO/AbI KOJJICKTUBHOI'O IPUHATUA

pemennii. OIEHUTH COTIIACOBAHHOCTH MHEHHH DKCIIEPTOB.

2.4. B xakoM rojty — pacCuuThIBai,

B kaxoii 3emiie — yrajapiBai,




Ha cronboBoit mopoxeHbKe
Conutice ceMb prIOaKoB.
Couutncst — ¥ 3aCIOPHIIH:

Ha uro moButh ynobuee,
Hanexueit Ha Pycu.

Poman cka3ain: Ha xse0Oymiek (1),
JleMbstH cka3ai: Ha KOpodkH (2),
Jlyka ckasai: Giecny (3).

Ha uepBsiuka (4), HO TOHKOTO —
Ckazanu Opatbst ['yOuHBbI,

WBan u Murponop.

Crapuk [laxom notyxuics

M MonBuUII B 3€MIIIO TVISIIIOYU:
Ha motpineuka kpacHoro (5),

A TIpos ckazai: kpymy (6)...

Urak, nmeem cemb pbibakoB (D1 — J7) U mecTh NpuMaHok. [Ipeodpasyem nx B 3KCIIEPTOB U
anbTepHaTUBBL. M3BECTHO, KaKkue anbTepHATHBBI HMEIOT NEpBhIN paHT. B3sB Ha ce0st cMenocTh U
NPOCTABUB BCE HEIOCTAIOIIME PAHTH (aBOCh, PHIOAKU M HE Y3HAIOT), MOJIyYHM CJICAYIOIINE PE3yIbTaThl
(tabm. 4).

Tabnuua 4. PawyxupoBaHue NPUMaHOK JUIs PIOATIKU

Pri6ak- IIpumanka

OKCIEpT 1 2 3 4 5 6
cl 1 2,5 6 45 45 2,5
c2 2 1 6 45 45 3
O3 3,5 3,5 1 5 6 2
Oy 4 4 6 1 2 4
s 3,5 3,5 6 1 2 5
e 4 5 6 2 1 3
3, 25 25 6 5 4 1

HpOpaH)KI/II.‘)OBaTI) IIpUMaHKH, UCTIOJIB3Yys Pa3HbI€ METOAbBI KOJUICKTUBHOT'O IIPUHATHA pemeHI/H‘/i. OHCHI/ITI)
COTJIACOBAaHHOCTHh MHCHHI OKCIIEPTOB.

2.5. Pazpabotats mporpaMMHBIH POYKT ISl penieHus 3aaad 2.1 — 2.4.

Konmponvhwvie 6onpocwi
1. AusropurMudeckue criocoObl JOCTHKEHUS LENIEH.
2. TloHATue aneKkBaTHOCTH U MEpPHI aIeKBATHOCTU MOJIEIIH.




Paznuuuns mexay MOJIENbIO U J€HCTBUTEIBHOCTBIO.
Heanroputmuyeckue criocoObl JOCTHIKEHUS HIEIIEH.
Omnpenenurte o0IIyIO 331a4y IPUHATHS PELICHUM.

UYro mpeacraBisieT co0oit 3aa4a BeiOopa?

Uro npencrasiseT coboii 3a1aua BeIOOpa aabTepHATUBR?
Urto Takoe paHr?

J1s1 9ero mpoBOAMTCS paH)KUPOBAHUE ATbTEPHATHUB?

LN s~ W

JlabopaTopHas paGora Ned

[TpUHIUIEI yTIpaBIICHNS CIIOKHBIMUA CHCTEMaMHU
Lenv pabomeot
HayuuThCst cTaBUTH 33124y YIPABICHHUS B CIIOKHBIX CHCTEMAX.
Hugpopmayus

YnpasieHue CI0KHBIMU CUCTEMaMU IPUHIUIIHAIBHO OTIMYAETCS OT ONTUMAIBHOTO (IIPOrPaMMHOIO)
YIpaBJIEHUS, TO €CTh MIEPEBO]] CUCTEMBI JI0 ’KETAEMOTI'0 COCTOSIHUS HEKOTOPBIM ONTUMAIIbHBIM ITyTEM.
3710 00BSICHSAETCS TEM, YTO TIOBEACHUE CIOXKHBIX CUCTEM TPYAHO CIIPOTHO3UPOBATH, & ONPEAEIUTH H TeM
0osiee «HaBs3aTh» CUCTEME «ONTHUMAJIBHBIN» ITyTh MEPexo/ia K )KeTaeMOMY COCTOSTHUIO IPAaKTHUYECKH
HEBO3MOKHO. [ToaToMy ynpaBieHue CI0XKHBIMU CHCTEMaMHU 110 COAEPKaHNIO0 U MEXaHU3MY JieHCTBUA
OnKe K QU3HOIOTMYECKUM IIpolieccaM BO30YKICHHUS M TOPMOXKEHUS], TO €CTh BHELITHETO M BHYTPEHHETO
CTUMYJIMPOBAHMS.

[IpsiMbie 1 0OpaTHBIE CBSI3H, BCE BUIBI U (POPMBI BO3EHCTBUI — 3TO HE OoJiee YeM CTUMYJIbI, KOTOpbIE
BO30YXKIArOT WIIM TOPMO3SIT POIIECCHI, TPOUCXO e B cucteMe. [loaTomMy npobiiema yrnpaBiieHHs
CJIOHBIMHU CHCTEMAaMH 3aKJIFOYAETCS B HCCIEIOBAHUH BIMSIHASA 9THX CTUMYJIOB HA ITOBEIEHNE CUCTEMBI U
KOHEYHBIN pe3yibTar, a TakKe B IPUMEHEHUH STUX CTUMYJIOB JJISl TOCTHKEHUS JKenaeMoit

3G GEKTUBHOCTH QYHKITHOHUPOBAHUS CUCTEMBI. 32 H3MEHEHHEM YPOBHSI CTUMYJIA H COCTOSIHUSI CUCTEMBI
BO30Y’KICHUE MOXKET NEPEHUTH B TOPMOKEHHE M HA00OPOT. YTIpaBiieHHE JOJDKHO TOCTUTaThCs LIEHOH
CPaBHHUTEIHHO HE3HAUNTEILHOTO SHEPTETHUECKOT0 pecypca. THIMYHBIM IIPU 3TOM SIBISETCS
MH(QOPMALIMOHHOE YIIpaBJIEHHE, BO BPEMsI KOTOPOI'O SHEPIOPECYPC YIPaBIECHUS SBISETCS
HE3HAYUTEIbHBIM OTHOCUTENHLHO SHEpropecypca camoii cucteMbl. Heo0X0MMo Takke YUUTHIBATh, YTO
CJIOJKHBIE CHCTEMBI KpOMe OOJIBIIIOr0 SHEPropecypca HMEIOT TaKKe 3HAUUTEIbHYIO TUHAMHUYECKYTO
WHEPLUOHHOCTb.

B o0mem cnydae popManbHYI0 MaTEMAaTHUECKYIO TOCTAHOBKY 3a7a4ull YIPaBJIECHHS CI0KHBIMU
CHUCTEMAMH MOKHO IIPEJICTABUTH TaK:

t, Vi), Wit -, T}fr;s -&)dRfis,0,1),

e - 8 dR (5.0, 1), x.5,), w1y

rae Y — Beixos cuctemsr; X(1, tx) I X — siusuue cper; Fi, =Lk , — m3BecTHbIe GyHKIMu; U(t, tu) T U

— MHOYKECTBO BO3MOXKHBIX M JOIMYCTHMBIX yIpaBienuii; tu, tx, di — omosganue.

Heo0Oxoaumo HaiiTi yripaBjieHue Ar.e,) , 4TO 00eCneUYnBaeT BEICOKYIO 3()(HEKTUBHOCTH CUCTEMBI.
PeanbHast BO3MOXKHOCTH YIPaBICHHSI 3aKJIFOYASTCS B TOM, YTOOBI, BO3JICHCTBYS Ha MPOLIECCHI B CUCTEME,
CTUMYJIMPOBATh UX B HANIPABIICHUH OTPECIICHHON OPUCHTAIINY HA TTOBEICHUE CUCTEMBI, OJTM3KOE K
JKEITAEMOMY.



3aMeTHM, UTO CTETICHb BIWUSHUSA (DYHKIHHA, BXOISIINAX B BeIpakeHne D(X), HEOMHAKOBBIA TSI CHCTEM
pasubIxX kaaccoB: Y (1) — xapakTepu3yeT COCTOSHHUE BBIXOJI0B CUCTEMbI B HAYATLHBI MOMEHT
ynpasnenus; Y (t —t) — moBeicHNUE CUCTEMbI Ha HHTEPBAJIE, MPEIICCTBYIOIIEM YIIPABICHHUIO

-1
e -e)aRen 0] |

(TIpemBICTOPHS CUCTEMBI), -~ I= LK MHOXeCTBO, KOTOpOE OnpeesseT

TUIIOBBIC CBOWCTBA CHCTEMBI, €€ CITIOCOOHOCTh K YIIPABJICHHUIO U BHYTPEHHHUE TSHACHIMH, OTHOCHUTEIBHO

CTaOUIIBLHEIN THUII €€ TMOBCACHUS U YIIPABIAEMOCTHU, BHYTPEHHIOIO MOTHBAIIUIO U TOMY HOHO6HOC.

PaCCMOTpI/IM YaCTHBIC CITy4Yau.

-1 —
{_[F(s —8;)dF (s ,r},r]}, i=1k
1. ®yskuus O Takas, 9yTo BiugHue t Ha - CPaBHUTEIBHO HE3HAUNTEIbHBIN.
sl v, wtr,) 6]
B sTom ciryqae dt Ecmu ¢pyaxnus © nmuneitHa u x = 0, tu = 0, morydaem:
dl

E=ﬁl}’+u+ﬂr}.

OT0 3a7aya MPOrpaMMHOIO YIPABJICHUS, XapakTepHa AJs TexHuueckux cucreM. Ecnu x 1 0, To

f:;11‘—%;=.-¢1}’+u+J:+_f(1.‘}.

OT0 ynpapieHUE B yCIOBUSIX COBMECTHOTO JEHCTBUS MIIH POTHBOICHCTBHUS.
B ciyugae, koraa f(t) = 0, umeem:

ﬁ=3511”+u+f’;,
et

I7ie X — HeKoTopas ciuyvaiiHas QyHKIH. ITO CTOXaCTUYECKOE yIpaBICHHE.

-t -
{_[}’(5 —&)aR (5.1, r}},:‘ =1k
2. Oyskuus O cnabo 3aBUCUT OT -~ Torna

2 =elt ). Ke-v. x-v,). 0 -,)]

HwmeemM ympaBiieHue, 4TO HE OMUPAETCS HA MOTHBALIMIO, a CYIIECTBEHHO 3aBUCUT OT CUTYyalluu Ha
uHTepBate [t —t, t]. OTo curyanmoHnHoe ynpasieHue. 3aJauu CUTYalHOHHOTO YIIPaBJICHHUS XapaKTEPHBI
JUTSI IPOM3BOJICTBEHHBIX CHCTEM.

3. ®ynkuua O nuHeHa U OT BpeMEHM HETIOCPEICTBEHHO He 3aBUcUT. Toraa

-
p t, AV + A -+ [Fs - &) dRIG.1, )+ .+
2o -
-1

+ [Fis - 8)dF ((s,0), t)+ xt — v, ) +uit — 1)

OTOT ciyyail XapaKTepeH Ajsl HelTpanbHOHi cpelibl. JJoOuThCs BBICOKOH 3 (EKTUBHOCTH MOXKHO TOJBKO
MPUCTIOCOOJICHHEM CBOHCTB CUCTEMBI, UTO CIIOXKHIIAch Ha nHTepBatie (—¥; t —t], B curyanuwy,
crnoxxuBiyecs Ha uaTepBaie (t — t; t], To ecTh aganTUpoOBaHME CUCTEMBI 33 CUET YIPaBICHHUSA. DTOT TUII
YIPaBIEHUS HA3bIBACTCS aJalTHBHBIM. OHO HCIOJNIB3yeTCA TOTAA, KOTJa MPOLUIbIe TEHACHIINU B
HIOBEJICHUU CUCTEMBI HE OU€Hb BIIMATENbHBIE (KOTa UX MOKHO U3MEHUTh B TEUEHUE KOPOTKOTO
MHTEpBajia BPEMEHH).

4. Oynkmus O 3aBUCUT OT BpEMEHH:



t, ¥, ¥t -, T}f(s -&)dR s 0.t

“Tves - 8,)dm (s ). 1) xlhn, ) uitn)

B Takom Cliy4dac yIpaBJICHUEC NJOJDKHO BJIMATH HAa BHYTPCHHIOO MOTUBAllUIO CUCTEMBI, 4 3TO BO3MOXHO
TOrJa, Koraga 3tTa MOTUBalHsA XOTsL OBI YACTHYHO U3BECTHA.

5. PaccMoTpuM ymipaBieHus1, UTO MEHSET CBONCTBA (TTOBEIEHUE, CTPYKTYPY) CUCTEMBI:

t, ¥y, }’(I—'L},r._[t}’(s—Sljdﬁi*[(s,r},r],

s - 8,0aF, *{(s.0.), 1¢.1,), u(t1,)

B pesynbrare ynpasnenue U* Ha uatepsaie (t —t; t] pynkuus © uzmensiercs na ©*, Fi — Fi*, To ecth
IpeBpallaeTcs CTPyKTypa CHCTEMBI. DTo mpolecc (opMUpOBaHUSI HOBOM, IEPECTPOCHHON CHCTEMBI,
KOTOpast HaYMHAeT (YHKIMOHHPOBATH B MOMEHT BpeMeHH t.

Ota nepecTpoiika MOXET IPOUCXOAUTH KaK O]l BIUSHUEM BHYTPCHHUX (DaKTOPOB (CaMOOpraHu3alys),
TakK ¥ 3a CUET BHEIIHUX BO3AEHCTBUI (OpraHu3anys) (CrydyaiHbIX MM J€TEPMUHUPOBAHHBIX —
HEKOTOpO BHYTpEHHEN WM BHEIIHEH MporpaMMbl). B HOBOI crcTeMe MOTHBAIUS HaKaIlJIMBaeTCs Ha
unrepsaie (t —t; t] u geiicTByer HOBOE ympasienue U(t, tu).

YrpaieHue caMoOpranu3aiuei (opraHnu3anueii) 3aKI04aeTcs B pa3eIeHIH CTapOil CUCTEMBI 10
YPOBHS TMIOACUCTEM M KOMITOHEHTOB, KOTOPBIE HEOOXOAUMEI JIJIsl HOBOW CUCTEMBI; CO3JaHIH HOBOU
CTPYKTYPbI CHCTEMBI; TIOATOTOBKE CUCTEMBI K BOCIIPHATHIO yripaBieHus U(t, tU); HeliTpanu3aiuu B
BO3MOJKHBIX TIpefieNiaX HeOIaronprusaTHBIX (B YaCTHOCTH, TAKHX, YTO MEIIAIOT MPOIEccam
CaMOOPTaHU3aIMH ) BO3ACHCTBUI CPEIBI.

3aoanue

IIpuBecTr mpUMeEpHI Pa3JIMYHBIX TUIIOB YIIPABICHUS B IPUPOIHBIX, TEXHUYECKUX U COLIMAIIBHO-
HKOHOMUYECKHX CUCTeMaX. BBIOIHUTE ONHMCcaHe CII0KHON CHCTEMBI YIIPaBJIeHHS 10 BBIOOPY
y4alerocs.

Konmponvuvie gonpocwi
1. TlpuBenuTe MPOCTEHINYIO CTPYKTYPHYIO CXEMY VIIpaBlIeHHUS U OOBSICHUTE CYIIHOCTh M Ha3HAuCHHE
KaHaja 0OpaTHOM CBSI3U.
Cdopmynupyiite ocHoBHbIE TpeOboBaHus kK CY u OY.
B uem 3akirouaeTcs CYIIHOCTh 3aKOHA HEOOXOAMMOro pa3Hooopasust Duiou it CY?

2

3

4. B uem 3aKkiiovaeTcs pa3iudrie MeXTy 3aMKHYTBIMU U pa3oMKHYTbIMH CY?
5. .B uem 3aki04aroTcsi 0COOEHHOCTH YIPaBICHHS B CIIOKHBIX CHCTEMax?

JlabopaTopHas paGora NeS
MeToibl OIIEHKH COTJIaCOBAHHOCTH MHEHHUH 3KCIIEPTOB

Hean padoTsbl

O3HaKOMUTHCS U HAaYy4YUTHCA NPUMCHATH METOJAbI OLICHKU COTJIACOBAHHOCTHU I'PYIIIBI 9KCTICPTOB



Bapwuant Ne 1

I/ICXO,Z[HBIC JaHHBIC. BKCHCpTHaH TpyIia U3 IATU 9YCJIOBCK MPOBECJIa OIICHKY CCMHU aJIbTCPHATUB B

Oasuiax.
AJbTepHATUBEI
OKcnepTsl

Al A2 A3 A4 AS Ab A7
31 60 30 60 50 45 40 50
32 100 90 75 60 90 100 100
33 90 75 82 100 85 90 70
24 70 100 95 70 67 85 90
35 25 20 15 20 10 20 25

BrrurcnuTh 3HaUE€HUS BECOBOTO BEKTOPA, OIIEHUTH TPYIIIOBYIO COTIIACOBAHHOCTH IKCIIEPTOB.
Pa3paboraTh mporpaMMHBIA TPOAYKT JJIsL ONPEACICHHS COTIACOBAHHOCTH BCEX 3KCIIEPTOB.

YpoBeHs 3HaunMocTH anbda = 0,05

Koumponvnvie sonpocwi

1. Yto Takoe BecoBOI BEKTOp?

2. Yto Takoe IpynnoBas COrIaCOBaHHOCTb HKCIEPTOB?

3. Koro Ha3bIBaroT 3kcriepTom?

4. Yem rpynnoBas OL€HKa OTJIMYAETCS OT MHIUBUAYATbHON?
5. YTo Takoe ypOBEHb 3HAUUMOCTH?




Ipuioxkenne 2. OueHoYHbIE CPEACTBA JJIS IPOBeIeHUs POMEKYTOYHOI aTTeCTAlNU

a) [lnanupyemble pe3yJibTaThbl 00y4YeHHs] U OLIEHOYHBbIE CPeACTBA /sl NMPOBeAeHUS
MPOMEKYTOYHOM aTTeCTAIMHU:

CTpyYKTYPHEBIN
PYKTYP [Inanupyembie pe3ysIbTaThl
DJIEMEHT OueHoYHbBIE CPECTBA
oOy4JeHus
KOMIIETEHIINHU

[TK-2: CriocoOHOCTH K aHAIU3y HMPOOJIEMHOM CUTYyaIluH, pa3paboTke TPEOOBAHUI K CHCTEME,
MMOCTAHOBKE LIEJICH CO3/JTaHUs CHCTEMBI, pa3pad0OTKe KOHIICIIIIUYA CUCTEMbI M TEXHUYECKOTO
3aJadHud Ha CO3AaHUEC CUCTEMBI, ITPCACTABICHUA KOHICIIIHUH, TCXHUYCCKOI'O 3alaHuA Ha
CUCTEMY Y M3MEHEHHUI B HUX 3aHHTEPECOBAHHBIM JIMIIAM

Teopus ynpaBneHns — 3To HayKa,
pa3pabaThIBarOImas ¥ U3ydJaronas METObI 1
CPEIICTBA CUCTEM YNPABJICHUS U ... (3aKOHUHUTE
OTIpeieTICHHe).

1) 3aKOHOMEPHOCTH MPOTEKAIOIINX B HUX
MIPOILIECCOB;
2) 3aKOHBI IOCTPOCHUS TAKUX CUCTEM UEJIOBEKOM;

3) BUBI MOP(OJOTHYECKUX MPOLIECCOB B TAKUX
OrneHuBaeT BBIOOP CPEACTB | cucTeMax

Y METOJIOB ISt
MIPOBEICHUS] CHCTEMHOTO
aHaM3a mpu

Kaknmu ocoObMu yHIaMEHTaTEHBIMH
CBOMCTBaMU 00IaJIAI0OT CIIOKHBIE CUCTEMBI?

1) yHUKAITEHOCTH

I1K-2.1 MIPOCKTUPOBAHUH
TIPOTPAMMHOTO 2) ciabast mpeicKa3yeMOCTh ITOBEICHUS
obecrieueHus ISt 3) ueneHanpaBIeHHOCTh TOBEACHUSA
aBTOMAaTU3UPOBAHHBIX 4) caMOpeTUTUKAaITIs
CUCTEM 5) Bce MepeurCIeHHBIC OTBEThI BEPHBI

KT0 13 y4EHBIX CUUTAJI TEOPHIO CIIOKHBIX CUCTEM
0oJiee BCEOOBEMITIONIEN ¥ BKITFOUAIOIIENA B ce0sl U
OOIIYI0 TEOPHUIO CUCTEM?

1) Xupoku Casima (Hiroki Sayama);
2) HopGept Bunnep;
3) Jxozaitst Yiuunapn [u60c;

4) Huknac Jlyman

IIK-6: CnocoOHOCTE K (I)OpMaJ'II/I?»aLII/II/I U aJITOpUTMHU3AIMK TIOCTABJICHHBIX 3aj/ia4, K
HAIlMMCAaHUIO IIPOrpaMMHOro Koaa C€ HCIHOJb30BAHUEM  SA3BIKOB IMPOrpaMMHpPOBAHUA,
OnpCACIICHUA W MAHUITYJIMPOBAHHUA AOAHHBIMH H O(pOpMJ'IeHI/IIO [IporpaMMHOro KoJa B
COOTBCTCTBHUH YCTAHOBJICHHBIMU Tpe6OBaHI/I$IMI/I

Yro siBIsIETCS MPEIMETOM TEOPUH YIPaBICHUS?
1) mporeccsl MaTepuaTbHOTO MTPOU3BOICTBA

2) opraHu3anMoOHHO-aIMIHUCTPATUBHOE
ynpaBiicHHE

3) uadopmarmorHoe 00CTyKUBaHHE

Ol1ieHMBaeT Ka4yeCcTBO
4) BCe TIEpEUNCIICHHBIC OTBETHI BEPHBI

MaTeMaTUIECKOU MOJIEIN
I1K-6.1 pu Gopmanuzanuu
3a/1a4u PEAMETHOU
obnactu

Meroap! ynpasiieHus — 3T0. ..

1) Habop crocoOoB, MPUEMOB, CPEJICTB
BO3JICHCTBHSI HA YITPABIISIEMBI OOBEKT;

2) 0000ITIeHHAs CTPYKTYpa B3aUMOICHCTBHS
YIPaBJISIFOIIETO YCTPOUCTBA C 00BEKTOM
yIpaBJicHHs, 00pa3yIolasi CHCTEMY YIIPABJICHUS;
3) Bo3melcTBHSI HA OOBEKT YIIPABIICHHUSI,
MIPEACTABIIIIOIIIE COOOM TTporiece BRIPAOOTKN U




CTpyKTypHBI
AJIEMEHT

KOMIICTCHII N

[Inanupyemsblie pe3ysIbTaThl
00ydeHus

OrneHouHBIE CpeicTBa

OCYIIICCTBJICHUS OTIepaITiy BO3IACHCTBHUS HA OOBEKT
B IIEJIIX TIEPEBOJIA €T0 B HOBOE COCTOSTHHE

K OCHOBHBIM 3JIEMEHTaM CUCTEMbI YIIPABICHHS HE
OTHOCHTCSL:

1) 3amaroImii SJIeMEHT

2) YCHUIUTEIBHBIN 2JIEMEHT

3) UCTIOJTHHUTEBHBIN 3JICMEHT

4) yIpoIAONIHI AJIEMEHT

I1K-6.2

O1eHHUBAET Ka4eCTBO
pa3paboTaHHBIX
QITOPUTMOB IS
MTOCIICAYIOIIETO
KOJUPOBaHUS

Jectabnunn3upyronyMu Ha3bIBatOTCs TIPOLIECCHI. . .
1) KoTOpBIC B KOHEYHOM HTOTe MOTYT TIPUBECTH K
Pa3pyLICHHUIO HePaAPXHUH

2) KOTOpbIC B KOHEYHOM HUTOI'€ MOTYT ITPUBECTHU K
BO3HUKHOBEHHIO HEPAPXUH

3) KoTOpBIe B KOHEYHOM UTOT€ MOTYT MIPUBECTHU K
BETBJICHUIO HEPAPXUHU

Tpuana — a3to0...

1) amemeHTapHasi OTKpBITasl U IIEJOCTHAS CUCTEMA,
0o0BeTUHSIONIAs TPH JIEMEHTA B €INHOE 1eI0e

2) aneMeHTapHast 3aKPhITast U [IEJI0CTHAS CUCTEMA,
00BEIUHSIONIAS TPH JICMEHTA B €INHOE 1EJI0C

3) snemMeHTapHAas OTKPBITAs U APOOHAs CUCTEMa,
00BETUHSIONIAs TPH JIEMEHTA B €IMHOE IEI0e

Ecnu cuctema ycToiiunBa npu OONBITMX KOHESUHBIX
10 BEJIMYMHE OTKJIOHCHUSX, TO OHA...

1) ycroitunBa B 00JIBIIOM

2) abCONFOTHO YCTOWYNBA

3) ycToiiunBa B MaJiOM

I1K-6.3

OreHuBaeT BHIOOD
MIPOTPAMMHBIX CPEJICTB JIIS
MPOrpaMMHUPOBAHUS U
MaHUTyTUPOBAHUS
JTAHHBIMH B COOTBETCTBUU
yYCTaHOBJICHHBIMU
TpeOOBaHUSIMHU

MES-cucrema — 370 ...

1) cuctema, KOTOpas ynpasisieT JaHHbIMH,
OTHOCSIIIIUMUCS K TIPOM3BOJICTBY

2) cuctema, HalpaBJICHHAs Ha yIIPaBJICHHE
nHpOpMaIel o MaTepraiax, MpOU3BO/ICTBE,
KOHTPOJIE U T.II. M3

3) cucrema ynpaBlieHHS TaHHBIMH, YIIPaBICHUE
KOH(UTYpanusiMH TPOEKTOB

Texunueckuii yposenb ACYII He BKirouaer
1) KOMIIBIOTEPHAs CETb, y3JIbI KOTOPOH
PpacIoNOKEHbl B aIMUHUCTPATUBHBIX OTIEIAX
MNPEANPUATHS U B [IeXaX

2) nepcoHasibupie OBM

3) MUKPOKOMITBIOTEPHI

4) CBsI3b IPHU TIOMOIITH JIOKATBHOM
BBIYUCIIUTENLHON CETU

5) uCnoaBp30BaHKUE TTPOTPAMMHUPYEMBIX
KOHTPOJIJICPOB

BepHo v yTBEpIKIEHHE, UTO TCOPHS YIIPABICHUS
Ha 0a3e MaTeMaTHYECKUX MOJENEH TTO3BOISET
M3y4aTh JMHAMUYECKHUE MPOLIECCHI B
ABTOMATHYECKUX CHCTEMaXx, YCTaHABINBAThH
CTPYKTYPY U HapaMeTPhbl COCTaBHBIX YacTek
CUCTEMBI JUISl IPUIAHUS PEeaIbHOMY IIPOIIECCY
YIPaBJICHHS KEJIAEMbIX CBOWCTB ¥ 33JIaHHOTO
KadecTBa?

1) Bepuo

2) HeBeno




0) Ilopsinok mnpoBeneHUs] MPOMEKYTOYHON aTTeCTALMH, NOKa3aTeJld M KPUTEPUH
OlLleHUBAHUS:

[TpomexyTouHas arrecTanys MO IUCLUIUIMHE «YIPaBICHHUE CIOKHBIMH CHCTEMaMU»
BKJIIOUYAET  TEOPETUYECKHE  BONPOCHI,  TMO3BOJSIOLUIME  OIEHUTh YPOBEHb  yCBOGHUS
00y4aromuMuCs 3HAHUH, U MPAKTHUECKUE 33JJaHNs, BBIBISIOMINE CTENICHb C(OPMHUPOBAHHOCTH
YMEHHH U BIaJICHUN, IPOBOAUTCS B (hOopMe IK3aMEeHa.

DK3aMeH N0 AUCUUILIMHE TPOBOIUTCS B YCTHOU (hopme.

IToxka3aTeu U KPUTEPUHU OLlEHMBAHUS IK3aMeHa:

— Ha OLEHKY «OTJIHYHO» — OOyyarouuiicsi I10Ka3blBa€T BBICOKUH  YPOBEHb
c(hOpPMHUPOBAHHOCTH KOMIIETCHLIUH, T.€. MOJHO PACKPBITO COAEpkKaHHE Marepuaia; 4éTKO U
IIPABWJIBHO J1aHbl OIPEJEIICHUS U PACKPBITO COJAEPKaHUE MaTepUalla; OTBET CAMOCTOSTEIbHbIN,
IIPU OTBETE UCII0JIb30BAHbI 3HAHUS, IPUOOPETEHHBIE paHee;

— Ha OLEHKY «Xopomo» — oOydalooluics I0Ka3blBa€T CpPEIHUN  YpOBEHb
c(hOpMUPOBAHHOCTH KOMIIETEHIIH, T.€. pACKPBHITO OCHOBHOE COJIep)KaHuEe MaTepHaia B 00bEME;
B OCHOBHOM IIPABWJIBHO JIaHbI ONIPEAEICHUS, IOHATHUS; MaTepUall U3JI0KEH HEMOIHO, IPU OTBETE
JIOTIYIIEHbl HETOYHOCTH, HApYIIEHa MOCIeI0BATEIbHOCTh M3JI0XKEHHS; JAOMYIICHbl HEOObIINe
HETOYHOCTHU IIPU BBIBOJIAX U UCIIOJIb30BAHUN TEPMUHOB; IPAKTUUECKUE HABBIKU HETBEP/IBIE;

— Ha OIICHKY «Y/I0BJIETBOPHUTEJBHO» — OOYUAIONIUICS MMOKA3bIBAET MOPOTOBBIA YPOBEHB
c(OpMUPOBAHHOCTH KOMIIETEHIIMH, T.€. YCBOEGHO OCHOBHOE COJEpXkaHUEe Marepuana, HO
U3II0)KEHO (pparMEHTapHO, HE BCEr/a IOCIIENOBATENbHO; OINpPEACTICHUS M TOHATUS JaHbl HE
4ETKO; MPAaKTUIECKNE HABBIKU CIIa0bIe;

— Ha OIICHKY «HEYJO0BJIETBOPUTEJIBHO» — pe3ylbTaT OOY4YeHHUS HE JIOCTUTHYT,
oOydaroluiics HE MOXET I0Ka3aTb 3HAHHS Ha YpPOBHE BOCHPOM3BENEHUS U OOBSCHEHUS
uH(pOpMaIliU, HE MOXKET MOKa3aTh MHTEIUIEKTya IbHble HABBIKU PEIICHHsI MPOCTHIX 3a/1a4.



