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Pa6ouas nporpamma cocrapiena Ha ocHoBe @I'OC BO - GakanaBpuar 1o HarpabJIeHUIO
noaroroBku 09.03.01 Mudopmatnka ¥ BBMHUCIUTENbHAs TeXHHKA (mpuka3 MuUHOOPHAYKH
Poccun ot 19.09.2017 r. Ne 929)

Pabouast mporpamma paccMoTpeHa u 0100peHa Ha 3aceianiu Kadeapsl BeruucurenpHoi
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JIucT akTyanu3anum padodeil NporpaMmmabl

Pabouas mporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmsanuu B 2022 - 2023
y4eOHOM rojy Ha 3aceqaHnu Kadeapbl BeMUCIUTETFHON TEXHUKH U TIPOTPAMMHUPOBAHHS

[Ipotokom o 20 r. Ne
3aB. kadeapoii O.C. Jlorynona

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
y4eOHOM rojly Ha 3aceqaHnu Kadeapbl BeMUCIUTETFHON TEXHUKH U TIPOTPAMMHUPOBAHHS

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

Pabouas nporpamma nepecmotpena, o0cyxaeHa u ogoopena s peanuzauuu B 2024 - 2025
yueOHOM oy Ha 3aceaHuH Kadeapbl BBMUCIUTENEHON TEXHUKU U IPOTPAMMHPOBAHUS

[Iporokon or 20 1. Ne
3aB. kadeapoii O.C. Jlorynosa

Pabouas nporpamma nepecmotpena, o0cyxieHa u ogoopena s peanuszauuu B 2025 - 2026
y4eOHOM oy Ha 3aceJaHuH Kadeapbl BBIMUCIUTENEHON TEXHUKU U IPOTPAMMHPOBAHUS

[Iporokon ot 20 1. Ne
3aB. kadeapoii O.C. JlorynoBa




1 enu ocBOeHUsT TUCHMILIMHBI (MOLYJIs1)

Llenbr0 OCBOCHUS NUCUUILIMHBL «YIIPABICHUE CIOXKHBIMA CUCTEMAMMU» SIBJISIETCA O3HA-
KOMJICHHE CTYJICHTOB C BUJIaMH M OCOOECHHOCTSIMHU CJIOKHBIX CUCTEM, METOJaMH aHaju3a ¥ CUH-
T€3a CIIOKHBIX CHCTEM YIPaBJICHUS MPHUHIUIIAMU U CPEACTBAMH, HEOOXOIMMBIMU ISl yIIpaBJe-
HUSI TMHAMUYECKUMHU CHUCTEMaMU MPUMEHHUTEIBHO K MPOU3BOJCTBEHHBIM, TE€XHOJIOTHYECKHUM,
OpPTaHHU3AIMOHHBIM U COIMAJILHBIM TIpoIleccaM; Kiaccudukanueii 1 MerogaMu (Gopmanusanuu
rapamMeTpOB CUCTEM YIPaBJICHHS; (popMann3auei CIOKHBIX CHCTEM U €€ UCIIOIb30BaHUEM IS
pellleHUs HayYHBIX W MPUKJIATHBIX 3374, OCHOBAMH TEOPUU TIPUHSATHUS PEIICHUH ISl BRIPAOOTKU
000CHOBaHHBIX YIIPABJISIONINX BO3ICHCTBU.

Jns 1ocTHKEeHUsl OCTaBJICHHOW LEIU B Kypce «YMPaBICHUE CI0KHBIMU CUCTEMAMM»
pelIaloTCs 3a/1a4uu:

- U3Y4YEHUS TEOPUU CUCTEM U BUJOB CUCTEM YIIPABIICHHUS;

- OCBOCHHMS METOJIOB KOMIO3ULMM W JICKOMIIO3UIIMM CHUCTEM, BBISBICHUS W
(bopMUpPOBaHUS YIIPABIISIIOLINX BO3AEHCTBHIA;

- U3y4YEHHUS TUIIOBBIX 3aKOHOB YIPABJICHUS U PErYJIMPOBAHUS CUCTEM aBTOMATHUUYECKOTO
Y aBTOMATU3UPOBAHHOTO YIIPABJICHUS;

- OCBOGHHS CIIOCOOO0B pelIeHUs 3a/1a4 YIPaBICHUS CIIOKHBIMHU CUCTEMaMHU;

- U3yYCHUIO METOI0B (popMasM3anuy 3a1a4 10 yIPaBICHUIO B TPYIHO (OPMATH3yEeMbIX
CUCTEMaXx C MPUCYTCTBUEM UYEIOBEYECKOr0 (DaKTOpa;

- peanW3alid  HAaBBIKOB 1O (OPMHUPOBAHMIO U TNPHUHATHIO O0OOCHOBAHHBIX
YIPaBJICHUYECKUX PEUICHUM.

2 MecTo 1McUMILIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTeIbHOii MPOrpaMMbl

JucuuninuHa YnpaBieHHE CIOXKHBIMU CHUCTEMaMH BXOAMT B 4acTb y4eOHOro ILIaHa
bopmMHpyeMyI0 yUacCTHUKaMU 00pa30BaTeIbHBIX OTHOILIEHHH 00pa30BaTeIbHON POTrPAMMBI.

JUia  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HaHUS  (YMEHMs,  BJaJEHUs),
c(OpMHPOBAHHBIE B pe3yIbTaTe U3yUECHUs TUCIUILINH/ IPAKTUK:

CucremHbIl aHAIIN3

NuTerpanus nporpammusix Moaynei B KHC

Baenenue B cnenmnajgbHOCTh

3HaHus (YMEHMs, BIIaJIEHUs), IOJyYSHHbIE NMPU M3YyYeHUU JaHHOM IUCIMITIMHBI OynyT
HEOOXOIUMBI JJIs1 U3yUEHUs AUCHIUIIINH/TPAKTUK:

BrinonHenue u 3anmra BbITYCKHON KBaTU(UKAMOHHON pabOThI

IToaroroBka K caye U cada rocyJapCTBEHHOI0 3K3aMeHa

3 Komnerenuunu odyuarouerocsi, Ggopmupyembie B pe3yJbTaTe 0CBOCHHA

AUCHUILIMHBI (MOYJIs) M IVIAHUPYeEMbIe Pe3yJbTaThl 00y4eHus!

B pesynbpTaTe ocBOEHMS TUCHUILIMHBI (MOIYJIsl) «YTIpaBI€HUE CIOKHBIMH CHCTEMaMM»»
00yyaroImuics ToJHKeH 00J1a1aTh CIeIyIOIUMH KOMIIETEHIUSIMHU:

KO,Z[ HHJAUKATOpa I/IH,I[I/IKaTOp JOCTHIXCHHA KOMIICTCHIINNU

[1K-2 CrnocoOGHOCTh K aHamu3y NpoOJIEMHOW CUTYallMH, pa3padoTke TpeOOBaHUIM K CHUCTEME,
MIOCTAHOBKE IIeNIei CO3/aHUsl CHUCTEMBI, pa3pabOTKe KOHICMIUM CUCTEMBI M TEXHHUYECKOTO
3aJ]aHMsl Ha CO3[JaHUE CHCTEMBI, IPE/ICTaBICHUS! KOHLIENIINH, TEXHUUECKOTO 3aJJaHHUs Ha CUCTEMY
Y M3MEHEHHI B HUX 3aMHTEPECOBAHHBIM JIUIIAM

[1K-2.1 OneHuBaeT BbIOOp CPEJNCTB M METOJOB JJsl MPOBEACHUS CHUCTEMHOTO
aHaJiu3a TpU TMPOEKTUPOBAHUU TMPOTPAMMHOTO  OOECreyeHHs Ul
aBTOMATHU3UPOBAHHBIX CUCTEM

[1K-6 Cnioco6HOCTh K (hopManm3aliui U aJrOPUTMHU3AIMHN TTOCTABJICHHBIX 3aJ1a4, K HAIMCAHUIO
MMpOrpaMMHOI0 KoJia € UCITIOJIb30BAHNUEM SA3BIKOB IPOTpaMMUPOBAHN,




OTpeNeNIeHUs] W MaHUIYJIMPOBAaHUS JaHHBIMM M O(OPMIICHHIO MPOrPpaMMHOTO KOjAa B
COOTBETCTBUH YCTAHOBJIECHHBIMHU TPEOOBAHUSIMU

I1K-6.1 OrneHMBACT Ka4eCTBO MAaTEMAaTHYCCKOM MOJICIH TTPH (hopMalli3aiiy 3a1a9u
peAMETHOMN 00J1aCTH

I1K-6.2 OneHnBaeT KavyecTBO pPa3pa0OTaHHBIX AJITOPUTMOB JJISl TOCIECAYIOIIETO
KOJUPOBaHUS

I1K-6.3 OrneHuBaeT BBHIOOP HPOrPaMMHBIX CPEACTB JUIS HPOrPaMMHPOBAHUS M

MaHUTyJUPOBAaHUS  JAaHHBIMH B COOTBETCTBHHM  YCTaHOBJICHHBIMU
TpeOOBAHUAMU




4. CTPpyKTYypa, 00b€EM M coiepkaHue TUCUUILITUHBI (MOLYJIs1)

OO0miast Tpy10€MKOCTb JUCHUILUIMHBI COCTABISET 4 3a4ETHBIX €IUHU

HHUCJIC:

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

— BHeayauTopHas — 4,1 akaj. 4acos;

— camocTosTeNbHas pabora — 32,2 akaj. 4acos;

— B opme mpakTudeckoit moarorosku — 0 aka. gac;
— IIOJITOTOBKA K dK3aMeHy — 35,7 akaJ. yac

dDopMa aTTeCcTanuu - 9K3aMCH

1 144 axan. 4acoB, B TOM

AynuropHas s s
o | xomraxTHas pabota E z ®opma Texymiero
= s & Bu KOHTPOJISI
Pazgen/ Tema 3 (B axaz. vacax) £ B A . P Kon
g 3 © | caMOCTOATENBHOM | ycreBaeMOCTH U
JIACIMTUTHHBI 5 B = . | xommeTeHmn
O Q5 paboThl MIPOMEKYTOYHOH
Tex. mab. | mpakT. z aTTeCcTalyu
3aH. 3aH. | O &
1. OcHOBHBIE TOHATHS TEOPHUH
yIpaBJieHHS
1.
CaMmocrosTensHoe 1. Becena —
11 Vrpassene: u3yueHue y4eOHoOH o0cyxieHne MK-2.1. TIK-
) ’ U Hay4HOMH 2. Tlposepka iy
0OBEKTHI, CyOBEKTHI, 4 6 Y POBCP 6.1, I1K-6.2,
LI, 3aKauH JUTEPATYPBHI. WUHUBUAYaTbHBIX 11K-6.3
’ 2. Pabora c 3aaHui '
2JIEKTPOHHBIM 3. YcrHslii onpoc.
Y4EOHUKOM
1.
CamocrosTenpHoe
u3yueHue y4eOHOH
1.2 Cucremsbl Y " Haytilﬂoﬁ 1. Becena -
TIpaBJICHUS: CTPYKTypa U o0cyxaeHne
é}i i PYKIYP JUTEPATYPBI. 2 HY)Iz)ie a [K-2.1, TIK-
YHICLTHH. 4 | em6m 8 2. Pabora ¢ - 1'poBep 6.1, TIK-6.2,
Knaccudukamms — cucrem WHIVBHIYaTbHBIX
3JIEKTPOHHBIM N T1K-6.3
yhopaBieHus. YnpasieHue| 7 BHIKOM 3aaHuil
U pEryJupoBaHUE. i i 3. YcrHbIit onpoc.
BBITTOJTHEHUE
n1abopaTopHBIX
pabot
1.
CamocTosaTenbHOoe
M3yYeHHE yI4eOHOU
qu Ha 3:0171 L. Becena -
1.3 Meronpl, OmepamuH, 4 o0OcyxaeHne
MIPUHLIUIIEL  yIIPaBJICHUS AMTEPATYPEL. 2. Ilposepka TIK-2.1, TIK-
D e ’ 4 6 4 2.Padorac | PO |61 1IK-62,
ynp HI 3JIEKTPOHHBIM AMBHAYAT T1K-6.3
napaMeTphl. eBHIKOM 3amaHui
M ’ 3. YcrHsblit onpoc.
BBITIOJTHEHHE
71a00paTOPHBIX
pabor
Wroro no pazneny 12 | 12/61 18
2. CroxHbIe CHCTEMBL.
CHCTEeMOTEXHUKAa U CHCTEMHas
VHKXCHEPHSI




1.

CaMoCTOSTEBHOE
2.1 OmnpeneneHue W BUABI o
U3yucHHe y4eOHOMH
CJIOXKHBIX CHCTEM. W HaYIHOG 1. becena -
Meronpl  aHanmM3a " i o0cyxaeHue
CHHTE3a CJIOKHBIX CHCTEM. JHTCPATYPEL. 2. Ilposepka ITK-2.1, TIR-
Homstie 8 6/611 4 2. PaGora ¢ AHBILVATLHEIX 6.1, IIK-6.2,
3JIEKTPOHHBIM JHBHyaT T1K-6.3
CHCTEMOTEXHHKH. GHIKOM 3amaHul
WNnxenepus CIIOXHBIX i i 3. YerHblit onpoc.
BBITIOJTHEHHE
CHCTEM.
71ab0PaTOPHBIX
pabot
1.
CamocrosTensHoe
u3ydeHue yueOHon 1. Becena -
W HAy49HOH )
. o0cyxieHne
2.2 Meronsl ympaBieHHs JUTEPATYPBI. 2 Vernbiil ompoc IK-2.1, TIK-
CIIOKHBIMUA CHUCTEMaMu 4 6/21 4 2. Pabora ¢ ' 3 Tose KI; | 6.1, TIK-6.2,
pa3NIU4YHON NPUPOIBI 2JIEKTPOHHBIM - pOBeh I1K-6.3
WHUBUAYaJIbHBIX
YUeOHUKOM, saaRHi
BBITIOJIHCHUE
11ab0paTOPHBIX
pabot
Hroro no pasneny 12 | 12/81 8
3. VYupasnenue
OpraHH3allMOHHO-
9KOHOMHYECKUX U COIHAIBHBIX
1.
CamocrosTensHoe
u3yueHue y4eOHOH 1B
. . Becena —
3.1 Meroasl omucaHUsS U Hay4HOUH o6c é[}me
CJIOKHBIX CUCTEM. JUTEPATYPBI. 2 l'}[])K (;HBC Ka. [K-2.1, TIK-
Metonst MIPEOI0JICHHS 6 6 3 2. Pabora ¢ - ;/IB If aJiHHX 6.1, I[IK-6.2,
CJIO’)KHOCTH  OpraHu3aliu 2JIEKTPOHHBIM Haaa/;ll}{/uﬁ I1K-6.3
U CTPYKTYpBI yueOHHUKOM, 3. Vernsii oﬁpoc
BBIITOJIHEHHE ' )
71a00PaTOPHBIX
pabot
1.
3.2 Ilpunstue pemeHuil B CamocTosaTenbHOe
OpTaHM3aIMOHHO- u3ydeHune yaeOHon
9KOHOMUYECKUX 51 1 HAy4IHOH 1. Becena —
COIMANBHBIX  CHCTEMax: JUTEPATYPBI. o0CyxXIeHH e, MK-2.1, TK-
9KCIIEPTHBIE OLIEHKH, 6 6 3,2 2. Pabora ¢ 2. Ilposepka 6.1, I1K-6.2,
KOMIIETEHTHOCTb,  JIUIIO NIEKTPOHHBIM WHIVBHIYaTbHBIX IK-6.3
MPUHUMAIOIIEE pELICHUE, yueOHHUKOM, 3aJaHu.
OLICHKA KavecTBa BBITIOJTHEHHE
perieHui 71a00paTOPHBIX
pabor
Hroro mo paznmeny 12 12 6,2
4. Dx3ameH
MK-2.1, TK-
4.1 Dx3ameH DK3aMeH 6.1, IIK-6.2,
IK-6.3
Wroro no pazneny
Hroro 3a cemectp 36 |36/141 32,2 SK3aMeH
HToro mo maucIuinHe 36 |36/141 32,2 9K3aMeH




5 Oo6pa3zoBarejibHbIe TEXHOJIOTHH

1. TpaguunoHHble 00pa30BaTENbHbIE TEXHOIOIMH, OPUEHTUPOBAHHBIE HA OPraHU3ALIUIO
00pa3oBaTeNbHOTO Mpollecca U MPENNoJIaralonlyl0 MpsAMYI0 TPAHCHIALMIO 3HAHUM OT
npenoaaBaress K CTYACHTY.

@DopMbl y4EOHBIX 3aHITUN C UCIIOJIB30BAHUEM TPAUIIMOHHBIX TEXHOJIOTHUM:

Wudopmanvonnas Jekuus — I[OCIENOBATEIbHOE H3JIOKEHHE MaTepuaja B
TUCIUIUIMHAPHON JIOTHKE, OCYIIECTBIISIEMOE MPEUMYIIECTBEHHO BepOaIbHBIMU CpEICTBAMU
(MOHOJIOT TpenogaBaTess).

JlaGoparopHasi pabota — opranuzaiusi yueOHo! paboThl ¢ pealbHbIMU MAaTEPUAIbHBIMU
U MHQOPMALUOHHBIMU OOBEKTAMH, SKCIIEPUMEHTAJIbHAS PabdoTa C aHAJIOTOBBIMH MOJEISIMHU
peallbHbIX 00BEKTOB.

2. Texnonoruu npobIeMHOro O0y4eHHUs] — OpraHu3alus o0pa3oBaTeIBLHOrO IMpolecca,
KOTOpask MPEeoJaracT MOCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3AaHUE YYEOHBIX MPOOIEMHBIX
CUTYallui 711 CTUMYJIMPOBAHMS aKTUBHOM MMO3HABATEIHLHON JESITENIbHOCTU CTYICHTOB.

3. HTEpaKkTHBHBIE TEXHOJIOTHH — OpraHu3anus 00pa3oBaTENbHOTO MpoIecca, KOTopas
MpeJroiaraeT aKTUBHOE U HEJIMHEHHOE B3aUMOJCHCTBUE BCEX YUAaCTHUKOB, TOCTHXKEHUE Ha
3TON OCHOBE JIMYHOCTHO 3HAYMMOTI0 JJI1 HUX 00pa30BaTeIbHOro pe3ysbpTaTa.

@opMbl yueOHBIX 3aHATHI C UCHOJIB30BAaHUEM CHEIHATU3UPOBAHHBIX HHTEPAKTHBHBIX
TEXHOJIOTHIA:

Jlexiusi «0OpaTHON CBS3M» — JICKIHMSI-TIPOBOKAIMS (M3JI0KEHUE MaTepHalia C 3apaHee
3alUTAHUPOBAHHBIMU  OIIMOKaMu), JeKuus-Oecena,  JIKIUSA-AUCKYCCHUsA,  JIEKIHSI-TIPecc-
KOH(pepeHIus.

4.  HHpopManmOHHO-KOMMYHUKALIMOHHBIE  OOpa3oBaTeibHbIE  TEXHOJOTUU  —
opranu3aius 00pa3oBaTEIbLHOIO MpoIlecca, OCHOBAHHAS HA MPUMEHEHUU MPOTPAaMMHBIX Cpel U
TEXHUUYECKUX CPEACTB PabOThI C 3HAHUSIMU B PA3JIMYHBIX NIPEAMETHBIX 001ACTAX.

6 YueGHo-MeTOoAMYeCKOEe 00ecTiedeHHe CAMOCTOSTEILHOI PadoThI 00yYaIOIUXCS
[TpexncraBneno B mpuiokeHnu 1.

7 OneHO4YHbIE CPeACTBA LISl IPOBeAeHUs IPOMEKYTOYHOM aTTeCTAlNU
[IpencraBneHsl B IPUIOKEHUH 2.

8 YueOHO-MeTOANYECKOE M HH(POPMALIMOHHOE 00ecTiedeHHe JUCHUTLIMHBI (MOLYJI51)

a) OcHoBHas1 JIUTEparypa:

1. [a6apmuna, M. C. Marematndeckre OCHOBBI TCOPHUH yIpaBieHUsA: Y4eOHUK /
HTa6apmuna U.C., Kopoxos B.B., Kopoxosa E.B. - Pocto-Ha-/lony:}OxHbli (enepanbHbIit
yauBepcureT, 2016. - 130 c.: ISBN 978-5-9275-2230-9. - Tekct : snekrponnsii. - URL:
https://znanium.com/catalog/product/996371 (nara oopamienus: 30.10.2020). — Pexxum gocrymna:
IO 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
mbiciib). — DOI 10.12737/monography_5caee0067f1835.43206494. - ISBN 978-5-16-015053-
6. - Tekcr : smekrpounsni. - URL: https://znanium.com/catalog/product/1209812 (mata
obpamienus: 30.10.2020). — Pexxum octyrma: 1mo moarnucKe.

0) lonotHuTE/ILHAS JIMTEPATYPA:

1. IIpoekTupoBaHUE SIKOHOMHUYESCKUX U TEXHUYECKUX cUCTeM: YueOHoe mocobue / A.M.
Ad¢onun, B.E. Aponuna, FO.H. Haperopoaues, C.A. [lerpoBa. - Mocksa : ®opym, 2011. - 128
c. (TTpodeccuonanproe odpazoBanue). ISBN 978-5-91134-474-0. - TekcT : 2JIEKTPOHHBIN. -
URL: https://znanium.com/catalog/product/220424 (nata oGpamienus: 30.10.2020). — Pexum
JIOCTYTIA: TI0 MOJIIHCKE.



2.Tapacuk, B. I1. Maremarnueckoe MOJAEIMPOBAHHE TEXHUYECKHUX cHcTeM . yueOHmk / B.II.
Tapacuk. — Munck | HoBoe 3nanme ; Mocksa : UH®PA-M, 2020. — 592 c. — (Bsicmiee
obpaszoBanue: bakamaBpumar). - ISBN 978-5-16-011996-0. - Tekcr : snektponHbii. - URL:
https://znanium.com/catalog/product/1042658 (mata oOpamenus: 23.05.2021). — Pexum
JIOCTYTIA: 10 MTOJIITUCKE.

B) MeToauuyecKue YKazaHnusi:

MeTtonuueckue ykazanus npusenensl B [Ipunoxxenun 1.

r) [IporpamMuoe obecnieuenune u UnTepHeT-pecypcebl:

IIporpammHoe o0ecnieuenmne

Haumenoanwue 110 Ne norosopa Cpox AeicTBUS JUIICH3UN
MS Windows 7

Professional(us  |[-1227-18 or 08.10.2018 11.10.2021
KJIACCOB)

MS Windows 7

Professional (mmst  |[-757-17 ot 27.06.2017 27.07.2018
KJ1aCCOB)

MS Off_lce 2007 Ne 135 o1 17.09.2007 OeccpovHO
Professional

Anaconda Python |cBoboano pacnpoctpansemoe 10 0eCccpoUHO
MathCAD v.15

Education J1-1662-13 ot 22.11.2013 0eccpovHO

University Edition
MS Visual Studio

2017 Community [cBo6oaHo pacnpoctpansemoe I10 O6eccpouHo

Edition

MS Visual Studio

2018 J1-1227-18 o1 08.10.2018 11.10.2021

Professional (nist

KJjacca)

Adobe Reader cBO0OOIHO pacnpocrpansemoe [10 0eCcCpOYHO
IIpodeccnonanbubie 02361 JAHHBIX M HHPOPMAIMOHHBIE CIPABOYHbIE CHCTEMBI

HasBanue xypca Cchlnka

HanunonasnbHast UH(pOpPMAIIMOHHO-aHATUTUYECKAST URL:

cucteMa — POCCHICKUIT MHIIEKC HAYYHOTO IIUTHPOBAHHUSI https://elibrary.ru/project_risc.asp

(PHHIT)

[TouckoBas cucrema Axkanemus Google (Google URL: https:/scholar.google.ru/

Scholar)

denepanbHOE rOCyJapCTBEHHOE OF0/KETHOE

yupexaenne «DenepanbHbiii uHCTHTYT npombiiienHoi|URL: http://wwwl.fips.ru/

COOCTBEHHOCTH

9 MaTepuaibHO-TeXHUUYECKOE 00ecniedyeHne TUCIUTITHHBI (MOTYJIs1)

MaTepI/IaJ'IBHO-TeXHI/I'-IeCKOe o0OecrieueHue JUCIHHUIIIIMHBI BKJIFOYACT:



1. JlekimmonHas aygutopus aya. 282. MynbTUMEIUHHBIE CPEACTBA XPaHEHUs, TIepeIadn
¥ TIpeJICTaBlICHHs HHPOPMALIUH.

2. Kommswrorepubie kiaccel lleHTpa wuHpOopManmoHHbiX TexHonoruii PI'BOY BO
«MI'TY». IlepcoHanbHble KOMIIBIOTEPBL, OOBEIUHEHHBIE B JIOKAJIBHBIE CETH C BBIXOJOM B
Internet, ocHalmeHHbIE COBPEMEHHBIMU MPOrPAMMHO-METOJINYECKUMHU KOMIUIEKCAMH IS
pemeHus 3a7a4 B 001acTH MHOOPMATHKH U BBIYUCITUTEIBHON TEXHUKH.

3. Ayautopuu s CaMOCTOSITENIbHON pabOThl: KOMIBIOTEPHbIE KIIACCHI; YUTAIbHBIE
3anbl Oubmmorteku. Bee kmacest YUT u ACY ¢ mepcoHalbHBIMU KOMIIBIOTEpaMH, BBIXOJOM B
WuTepHer M C JOCTYOM B JJIEKTPOHHYIO HH(GOPMAIMOHHO-00PAa30BaTEIbHYIO Cpelry
YHHUBEpPCUTETA.

4. Ayautopuii 175 TPYNIOBBIX U UHANBUAYAIbHBIX KOHCYJIbTALUN, TEKYILIEr0 KOHTPOJISI
U IPOMEXKYTO4HOH aTTectarmu. Aya. 282 u knaccel YUT u ACY.

5. Ilomemenuss st caMOCTOATENbHOW pabOThl OOYYAIOHIMXCS, OCHAIICHHBIX
KOMIBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO MOJAKIIOUYECHHUS K ceTh «HTEepHET» U HaJIu4ueM
JOCTyrna B DJEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEeNbHYIO cpely opranusanuu. Kiacchbl
YUT u ACY.

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



TIpunoxenue 1.

Y4yeOHO-MeTOAUYEeCKOE 00ecTieYeHrne CAMOCTOSITeIbHOI padoThl 00y4yaromuxcs

[To aucuunmae «YpaBiieHHEe CIOKHBIMU CUCTEMaMI» MPEeIyCMOTPEHa ayIMTOPHAsl U BHEAYAUTOPHAs
camocTosTenbHas paboTa 00yJIarOIIXCsl.

AynuTopHasi cCaMOCTOSATENbHAS PaboTa CTYJASHTOB MPEAIIOIaraeT BRITIOTHEHHE JTa0OPATOPHBIX PadoT 1Mo
paznenam.

JlaGopaTtopuas padora Nel

CTpyKTypHas cxemMa CHCTEMbl aBTOMaTHUECKOTO YIIPaBICHUS
Llenv pabomvpi: M3yINTh MPUHIUIEI pabOThI CO CTPYKTYpHBIMH cxemamu CAY.
Hugpopmayus:

CucreMy aBTOMAaTHYECKOTO YIPABICHNS MOKHO pa3OUTh Ha OJOKH, MMEIOIINE BXOJI M BBIXOJ
(kaHabI TSt IpHeMa-Tiepeiadn CUTHAIOB). 11 Toro, 9To0bI MOKa3aTh B3aUMOCBSI3U 3THX OJIOKOB,
UCIIOJIB3YIOT CTPYKTYPHBIC CXeMbl. Ha HUX Ka)IbIil 3JIeMEHT N300pakaeTCs B BHJIE MPSAMOYTOJIbHHKA,
BHYTPH KOTOPOTO 3aIHMCHIBAETCS €ro nepeaaToynas GyHkiws, odozHagaemas o0sraao W. Bxos 1 BEIXox
0JI0Ka MOKA3bIBAIOT COOTBETCTBEHHO «BXOJSINEH» M «BBIXOAAIICH)» CTPEIKAMU.

CymectByer aBe (HOPMBI 3aMKCH:

v’ onepamopnas 3anucs, KOrJa nepeaarodnas GyHKIUS 3aMUChIBACTCS KaK (YHKIHS OriepaTopa
muddepentmpoBanus t , BXOAbI U BBIXOIbI 0J0KOB — pyHKIMHU Bpemenu X(t) u y(t);

v 3anuce 6 uz0bpadicenusix, KOrma mepeiarovHas (GYHKIUS 3alHChIBACTCS Kak (QYHKIUS
KOMIUICEKCHOW TIEPeMEHHOW P, a aias 0003HA4YCHHS BXOJOB U BBIXOJOB HCIIOJB3YIOT HX
n3zob6paxenus no Jlammacy X u Y.

OpHaKo CyTh JIelia OT 3TOro He MeHsieTcst. [103ToMy Janbliue pi 0003HaAYCHHH CHTHAIIOB, Oy1eM

0003Ha4YaTh CUTHAJIBI CTPOYHBIMU OYKBaMH, HE yKa3biBas HE3aBUCHMYIO MepeMeHHyo (t wiu p), a B

3aMUCH MEPENaToHbIX (yHKIKI OyIeM UCTIONB30BaTh NepeMeHHy0 0603Hauerns W umm W(p).

JIJiss CyMMUPYIOIIUX 3JIEMEHTOB UCIIOJIB3YIOT CIICIUAIbHOE 0003HAYCHUE — KPYT, pa30UThIN Ha
cekTopa. Eciu cekrop 3ai1uT 4epHBIM [[BETOM, TIOCTYTIAIONINI B HET'O CUTHAN BEIYATAETCS, a HE
CKJIQJIBIBACTCS C IPYTUMU. Pa3BeTBIIeHNE cCUTHAIA 0003HAYAETCS TOUKOM.

MHorue nHXeHepHBIE METOBI UCCIIEOBAHUS CHCTEM YITPaBIEHUS OCHOBAHBI HAa UCTIOJIb30BaHUH
nepeaaTouHbIX GYyHKIUEA. 111 MOCTPOSHUS MepenaTouyHON QYHKIIMH CUCTEMbBI MKy 3aJaHHBIMHU
BXOJIOM U BBIXOJIOM HYKHO ITPe00pa3oBaTh CTPYKTYPHYIO CXEMY TaK, 4TOObI B KOHEYHOM CUETE OCTaJCs
OJIvH OJIOK ¢ M3BECTHOM IepeaTOYHON QyHKIueH. J{jst 3TOro NCHOIB3YIOT CimpyKmypHble
npeobpazosanus.

ITocimenoBaTeabHOE COEAUHEHNE 3BEHLEB:

W123 = W1« W2 = W3



HapannenLHoe COCIMHCHHNC 3BCHLCB!

w1

A4

Y.

W123 =W1 + W2 + W3

Ecnu B cucteMe ecTh KOHTYp C MOJIOKHUTEINBHON MM OTPUIIATEIEHOW OOpAaTHOM CBA3BIO:

X
Wi ¥ Wi L

X
X
LW2< L1 W2 [«

wiz = — 1 Wiz = — 1
Tl W1l W2 T 14+ W2«W3

3BEHO MOKHO NIEPEHOCHUTH Yepe3 cyMmMarTop Kak Brepen (al u a2), Tak u Hazan (61 u 62). UToOb!
IIpY 3TOM IlepeIaTOYHbIe (YHKLIMH HE H3MEHWINCH, TIEpel CyMMaTOPOM HY>KHO TIOCTaBUTh
JIOTIOJIHUTEJIEHOE 3BEHO:

lf

f W
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3BEHO MOKHO TIEPEHOCHUTH TaKXKe Uepe3 TOUKY pa3BeTBieHus (61, 62, 21, 22), coxpaHss Bce
nepeaaToyHble QYHKINN:

Xy W y1>
| y2,

;
l

6l 82

X vl
2 » W l]> . >
yZ> —> 1/W 73
el 22

3adanue: ncionp3ys MpaBuia Mpeodpa3oBaHus CTPYKTYpHBIX cxeM CAY, yIpoCTHTH MPeICTaBICHHYIO
CHCTEMY M HaliTH B 00ILEM BUE NePeAaTOUHYIO (QYHKIHIO CUCTEMBI.

Konumponvusie sonpocsi

1. Yro mpencrasisier coboit ctpykrypHas cxema CAY?
2. U3 kakux 2JI€MEHTOB COCTOUT CTPYKTYpHas cxema?
3. Kakue dhopmsl 3anucu CAY cymecTByroT?



Kakne Bo3MOXHEI coeTMHEHN 3BeHLEB B CAY?

UTo 03HauaeT BRIPAKEHUE «3BEHO HAXOIUTCSI B OOPATHOU CBSI3U»?
Urto Takoe cyMMaTop U YTO TaKOE TOYKA BETBIICHUS?

Maiite onpenenenue nepenatrouHoi Gpyakiuu 3seHa CAY.

Kak naiitu nepeaarounyto ¢pynknuo CAY?

N o Ok

JlabopaTopHast padoTa Ne2

HOJ'Iy‘II/ITL SKBHUBAJICHTHYIO (I)YHKI_II/IIO CHUCTEMBI aBTOMAaTU4CCKOT'O YIIPpaBJICHUA

Llenv pabomei: n3yunTh criocoObl cuHTe3a CAY ¢ TOMOIIBIO BRIYHCICHHUS SYKBUBAJICHTHOM Mepe1aTOuHON
byHKIUH.

Ungpopmayus:

B nayke usBecTHO ABa crioco0a padoThl CO CTPYKTYPaMH CJIOKHBIX CUCTEM: IEKOMIIO3ULIUS U
KOMITO3ULIHSL.

Jexommosuius mpeacTaBiseT co00il pa3eieHue CI0KHOW CUCTEMBI Ha 00J1ee TIPOCThIE HITH
QJICMCHTAPHBIC YaCTU C COCANHCHUEM 3TUX yacTen OIPCACICHHBIMU CBA3SIMU WJIN rpa(baMH. KOMHO3I/IHI/I$1
nmpeamnojiaracT CUHTE3 CIIOKHOM CHUCTEMBI U3 IMPOCTBIX 3JICMCHTOB C TIOMOIIBIO UX CBA3BIBAHUSA B
OIIpeIeJIEHHOM TNopsiAke. B Teopun ynpasieHus caMoil Manoil 4acThl0 CUCTEMBbI IPUHATO CUUTATh
3JIEMEHTapHOE WIIM TUIIOBOE 3BEHO, UMEIOIIee IPOCTOE OMMCAaHne U IeNocTHOCTh. Pazouenne CAY Ha
3BEHBS CYIIECTBEHHO YNPOIIAET UX UCCIIE0BaHNE. 3B€HbS MOT'YT UMETh PA3JIMYHYI0 (PU3NUECKYIO
OCHOBY (3JIEKTPUYECKUE, THAPABINIECKHE, MEXaHUUECKHUE U T.11.). COOTHOIIEHHUSI BXOAHOTO U
BbIXOAHOI'O CUTHAJIOB B 3BC€HbBAX OJHOI'O M TOI'O K€ KJIaCcCa OIIMChIBAKOTCSA OAMHAKOBBIMHU
IuQQepeHInaNbHBIMI YPAaBHEHUSIME U IMEIOT OAMHAKOBbIE JUHAMHYECKUE CBOWCTBA. THUIIOBbIE
(aneMeHTapHbIe) 3BEHbsI OMUCHIBAIOTCS OOBIKHOBEHHBIMHU (D (hepeHIMaTIbHBIMUA YPABHEHUSIMU HE BBILIIE
2 nopsaxa.

v Yeunumenvroe 36eno
B ycunurensHOM (MIPOMOPIHOHATBEHOM, OE3bIHEPIIMOHHOM) 3BE€HE BBIXOIHAS BEIMYMHA
y(t) mpomopimonansHa BXxoaHou X(t):
y(t) =k>x(t)

B oneparopHoii popme 310 3anuiiercs B BUIE:
Y(p) =Kk,

rae K — xo3(hGUIMeHT MPOMOPIHOHAIBHOCTH WM YCHJICHUS — KauyeCTBEHHBIN IOKa3aTelb,
KOTOPBIN Ha3bIBAIOT KOAPGUIIUEHTOM NIEpejaun 3BeHa.
Ilepenarounas pyHKIUS YCHIINTENBHOTO 3BEHA!

W(p)=k.

v’ Anepuoouueckoe (unepyuonnoe) 36eHo
Aneproaudeckoe 3BEHO SIBISIETCS WHEPIHOHHBIM 3BEHOM IEpPBOTO MOpPSAKA. DTOMY
3BEHY COOTBETCTBYET nuddhepeHInaIbHOe YpaBHEHUE:
T*y'(t) + y(t) =k *x(t).
B onepartopHoii popme oHO 3anuIIeTcs TaK:
(T*p+D)*Y(p)=k*X(p),
rae kK — koadduimeHT nponopuruoHaIbHOCTH WIH YCUIICHUS, 1 — MOCTOSTHHAS. BPEMEHHU.
[TepenaTounast GyHKITUS aliepuOMYECKOTO 3BEHA!

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



v’ Unmezpupyiowee 36eHo
WuTerpupytoniym 3B€HOM Ha3bIBAETCS 3B€HO, YPaBHEHHE KOTOPOTO UMEET BU/I:

ty
y(t) = kIX(t)d'[ :
0

B omeparopHnoii (opMe ypaBHEHWE HWHTETPHPYIOMIETO 3BEHA 3aITUIICTCS CIICIYFOIUM
o0pazoM:
Y(p)=k*X(p)/p.

W(p)=k/p.

PaccmoTpennoe HHTErpUpylo1ee 3BCHO SIBIISIETCS HJCATLHBIM. PeanbHbie
WHTETPHUPYIONTUE 3BEHbS OOBIYHO OO0JQJAa0T ONpPEACICHHOW MHEPUUOHHOCTHIO. IloaTomMy mMx
BbIXOJHAas1T BCJIIMUYHMHA HE paBHa TOYHO HHTerpany oT BXOI[HOf/'I BCIIMYHUHEIL. PeaﬂbHOG
HHTCIPpUPYIOIICE 3BEHO UMCCT IICPEAATOYHYIO (1)yHKLII/IIOZ

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

v’ 36eno 6mopo2o nopsoka

[TepenaTounast GyHKIHS:

3BEeHOM BTOPOI'O IMOpAAKAa HA3bIBACTCsA 3BCHO, I[I/I(i)(bepeHLII/IaJ'ILHOC YpaBHEHHUE KOTOPOI'O
HUMECT BU:

T2y O +T*y' O+ y(0) =k *x(0).
JluHaMu4ecKkrue CBOMCTBA 3BEHA OMPEACISAIOTCS 3HaYeHHAMU KoddduuueHntoB T u 7o.
Ecim 7, umeer 3HadyeHue, OMM3KOE K HYNIO, TO 3BEHO Ha3bIBAIOT alepHOAMYECKUM WU
WHEPLMOHHBIM BTOPOrO TOpsAKa, ecid [1 OJM3KO K HYIHO, TO 3BEHO Ha3bIBaeTCs

KOHCEPBATHBHBIM MJIM aBTOKOJICOATESILHBIM.
B o6miem citydae onepaTopHasi popma 3anicu ypaBHEHHUS:

(TF*p? + Ty * p+1)*Y(p) =k*X(p).
Hepez[aTquaﬁ (I)yHI(I_II/ISI 3BCHA BTOpOFO HOpHI{Ka
W (p) =k/(TS* p? + Ty * p+1).

Jlia  anepuoJu4ecKoro 3BE€HAa BTOPOTO MOpsAAKAa IEpPelaTOuHy0 (YHKIHIO MOXHO
IpPEeJCTaBUTh B IPYTOM SKBUBAJICHTHOM BHUJIE:

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

Trac T3 U T4— BBIYUCISIOTCS 11O BBIPAKCHUIO:

T,,=T,/2+(T?/14-T}).

PaccmaTpuBas mepenatounyro (YHKIMIO, MOKHO CKa3aTh, YTO alepHOIUYECKOE 3BEHO
BTOPOTO TOPSJKAa COCTOUT W3 JBYX ITOCIICIOBATEIILHO COCJAMHCHHBIX WHEPIIMOHHBIX 3BEHHEB
MEPBOrO TMOPSIKA C TMOCTOSHHBIMH BpeMeHU 713 u Ty, 3HAYCHHs] KOTOPBIX JIOJDKHBI OBITH
JEHCTBUTEILHBIME U TIOJIOKUATETBHBIMHU.

Ecnu 5Tu ycioBusi He BBIOJHSAIOTCS, TO AN KOJEOATENBHOTO 3BEHA MPUMEHSIOT IJis
aHaJIM3a €ro JUHAMHYECKHX XapaKTePUCTHK HECKOJbKO Jpyrue o0o3HaueHus. Ecim
BBIMOJIHsIETCS ycaoBue 11<2T,, To, o0o3HauuB uepe3 {=T1/2T, , T1=2{T, u T=T,, ypaBHeHHE
ITOTO 3BEHA B ONEPATOPHOI (hOpMe 3aNrCHIBAIOT B BUJIE:

T2*p2+2*E*T*p+1)*Y(p)=k*X(p).
rac f — KOZ—)(I)(I)I/II_II/IGHT 3aTyxaHI/1;1, KOTOpBIfI onpeﬂenﬂeT xapaKTep HCpCXOJIHOFO HpOLICCCEl.
HepeL[aTquaﬂ q)YHKLII/IH KOJIG68.TCJ'IBH01"O 3BCHA.

W(p)=k/(T2*p? +2*E*T*p+1).



V' JTuppepenyupyrowee 36emo
Pasznuuaror maeanbHOE W peasibHOE 3BEHBs. B mpeansHOM auddepeHnupyroneM 3BeHe
BBIXO/IHAS BeJnunHa y(t) mponopIiroHaibHa MPOU3BOAHOM OT BXO{HOW BenuduHbI X(t).
JuddepeHuupyronmmmM uaeanbHbBIM Ha3bIBaeTCs 3BEHO, MU (EepeHIMaTbHOS YpaBHEHUE

KOTOPOr'0 UMEET BUA:
y(®) =k*x (1),

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

[lepenarounas (yHKIHS 3BEHA:

WM B OIIEpaTOpHO popme:

W(p) = k*p.

v @opcupyrowee 36eno
dopcupyroliee 3B€HO MEPBOTO MOPSIKA — ITO 3BEHO, OMUChIBaeMoe AU PepeHIINATHHBIM

YpaBHEHHUEM:
y(®) =Kk *[T *x'(t) + x(1)]
nepenaTouHas GyHKIHS GOPCUPYIOIIETo 3BeHA:
W(p)=k*(T*p+1).

dopcupyrorniee 3BeHO BTOPOTO MOPsIKa — 3TO 3BEHO, ONMUChIBaeMoe AU( hepeHIIMATEHBIM
YpaBHEHHUEM:

y(t) =k*[T2% X (1) + 2% E*T *x' (1) + x(t) ]
[lepenarounas pyHKIUs GOPCUPYIOLIETO 3BEHA BTOPOTO MOPSIIKA:

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

v 3anaszoviearowee 36emHo
3ama3pIBaroniee 3BEHO, WM 3BEHO C TOCTOSIHHBIM 3ama3/JblBAaHUEM, OIHMCHIBACTCS

YPaBHEHHUEM:
y(t+g)=k*x(t),

B orepaTopHOi hopme:

Y(p)=k*eP?.
Hepe,[[aTO‘lHaﬁ (bYHKI_[I/IH 3ara3abIBarOIICro 3BCHaA:
W (p) =k *eP?.

3ana3apIBarollee 3B€HO BOCIIPOU3BOANUT 0€3 MCKAKEHUS! Ha BBIXOJI€ BXOAHYIO BEIUYUHY.
IIpu 5TOM BBIXOJHAs BEJIMYMHA 3aI1a3/1bIBA€T OTHOCUTEIBHO BXOJHOM BEIUYMHBI HA TIOCTOSHHOE
BpEMs T.
3aoanue: MONYyYUTh SKBUBAJICHTHYIO (DYHKIIHIO CHCTEMBI aBTOMAaTHYECKOTO YIIPABICHUS

COOTBETCTBYIOIYIO CTPYKTYpPHOI CXeMe CBOEro BapHaHTa U3 JadopaTopHoit paboTs! Nel, ncrionb3ys uis
YIIpOILeHUs ypaBHeHH Bo3MoxkHocTH nakera MathCAD.

KoumponvHule 6onpocwl

Uro npeacrasisieT co0oit sxBuBasieHTHas! GyHKIHs CAY?

UTO Takoe TUIIOBOE 3BEHO CUCTEMbI aBTOMaTUYECKOTO yIpPaBICHUS?
Kakumu cBoiicTBamu 00J1a1a0T TUTIOBBIC 3BeHbsI CAY?

Kakoii Bun numeer nepenatounast GyHKIUs O€3bIHEPIIMOHHOTO 3BEHA?
Kakoii Bun numeer nepenatounasi GyHKIUS allepuoIUYECKOTO 3BeHa?
Kaxkoit Bug umeeT nepenarounasi QyHKIIAS HHTETPUPYIOMIETO 3BeHa?
Kaxkoit Bun umeet nepenaroynas GyHKIHs 3B€HAa BTOPOTO Mopsiaka?
Kaxkoit Bug nmeeT nepenarounasi GyHKIIMS 3BEHA 3amma3bIBaHus?

LN Ok wDdPE



9. Kakoii Bua umeet nepeaarounas GyHkus audhepeHIupyomero 38eHa?
10. Kakoii Bug nmeet niepegaTouHast GyHKIUS GOPCUPYIOMIETO 3BeHA?

11. Kakue xomansl nakera MathCAD MO0XHO KCIIOJIb30BaTh IPU BBIYHMCICHUH YKBUBAIICHTHON
byHKIAA?

JlabopaTopHas padora Ne3

KonnexktuBHoe mnpuustHe pemeHuid. OmnpeneneHue IUCIEPCUU, JIOBEPUTEIbHBIC
MHTEPBAJIbL, OTPEEIICHUE ONTUMAIBHOTO PEIICHUS

Lenv pabomut

Osnaxomumubcs C paA3UYHbIMU Allcopummamt NPURAMUA KOJUIEKMUBHbLX pemeHuﬁ Zpyl’anlZ
IKecnepmos u Memooamu onpedeﬂeHuﬂ onmumailbHO20 peuteHUAl.

Hngpopmayusn

I'onocoBanue ABIIETCS OOHUM U3 BaXKHEHIIMX UHCTPYMEHTOB IIPUHATHSA pelIeHu. B HacTosmiee Bpems
pa3paboTaHO U NPUMEHSETCSA Ha MIPAKTUKE OOJIBILIOE YHCIIO CUCTEM T'OJIOCOBAHUS, OTIMYAIOIIHECS
NpoLeypaMu B CIIOCO0aMHy TIPOBEICHHUS TOJIOCOBAHUS H 00Pa0OTKU UX PE3YIIbTATOB /ISl BBISBICHUS
nobeauTenei.

Otcuer uccnenoBaHui, CBA3aHHBIX C CUCTEMaMH TOJIOCOBaHHUsI, OOBIYHO BEAYT OT (PPAHIy3CKOTO YUEHOTO
Mmapku3a ae Konmopce (1743 — 1794), xotopstit chopmynrpoBai mpuHIHI (TIPOIETYPY) ONpeaeIeHHS
noOeIHUTENS B XOJIE IEMOKPATHUECKHX BEIOOPOB.

Haubonee pacrpoctpaneHHbIE IPOLETYPBI TOJIOCOBAHUS.

1. Ilpoyedypa Konoopce. Jlyduiel cuutaeTcs albTepHATHBA, KOTOPYIO OOJIbIIIE TIOJIOBHHBI SKCIIEPTOB
IPH [TOTIAPHOM CPAaBHEHUH CUUTACT JIydllle JF000H apyroit n3 X.

2. Peoaxmupyiowas npoyedypa. OHa 3aKII0YaeTCs B IIOMAPHOM CPaBHEHUH AbTEPHATHB U
0oTOpachIBaHUH T€X, KOTOPBIE 0 OOJNBITUHCTBY TOJIOCOB MTPU3HAHKI Xy MmuMHA. OcTaBmnecs
aJbTepHATHBHI CHOBA CPAaBHUBAIOT /IO TEX MOP, IOKA HE OCTaHEeTCA MOCIeIHA Napa albTepHATHB, U3
KOTOPOI BEIOMPAOT JTYUIIYFO.

3. Ilpoyedypa Konenanoa. B 31oii mporietype NpOU3BOASTCS MapHbIE CPAaBHEHHS BCEX aJIbTEPHATHB.
AJbTepHaTHBA IPU TAPHOM CPaBHEHHH, MOJTyYUBILIAS OOJIBIIMHCTBO TOJIOCOB, MOMyYaeT OA1H Oall.
AnbTepHaTHBa, HaOpaBIIast 6oJbIIee YUCI0 OAJUIOB, CYUTAETCS JTYUIIEH.

4. IIpoyeoypa maxcumym. Jlyuiieit cuuraeTcs alpTepHaTHBa, HabpaBias caMoe 0OJIBILIOE YHCIIO FOJIO0COB
(HO HE 00s13aTeNbHO OOJIBIIIE TIOJIOBHHEI).

5. Ilpoyedypa bomvuuncmaa 2010co6. Jlydieit anbTepHAaTHBOM cUMTaeTCs Ta, KOTOpast epBoi Habpasa
00JIBIIIC TTOJIOBUHBI TOJIOCOB.

6. IIpoyeoypa bopoa. CornacHo 3To IpoIeaAype, PE3yJIbTAThl TOJIOCOBAHUS BBIPAXKAOTCS B BUJIE YMCIIA
OaioB, HaOpaHHBIX KaX/10i anbTepHAaTHBOU. I1ycTh uncio anpTepHaTHB paBHO 7. Toraa 3a mepeoe
MECTO MPUCY>KAAETCs 1 0aJlIoB, 3a BTOpoe — (7 — 1) U T. 1., 3a ocieanee — oguH Oam. danee
HOJCUUTHIBAETCS YUCIIO OAIOB U1 KXKJOM ajbTepPHATUBBI U JIydlIeH CUNTAETCs albTepPHATHUBA,
HaOpaBiast 0OJBLIYIO CYMMY.



1. Mszekuii petimune. YIaCTHUKH TOJOCOBAHUS MOTYT TOJIOCOBATH 32 JIIO00E YMCIIO allbTepHATHB. JIydmmei
CUMTACTCs albTepHATHRA, HaOpaBIas O0JIbIIee YMUCIIO TOI0COB.

IlocnenHroro mpoueaypy HHOTIA UCIIONB3YIOT B I'ocynapcTBeHHOM [JyMe poccuilckoro napjiaMeHTa.
[Ipouecc ronocoBaHus TAKKE MOXKET MPOXOJUTH B HECKOJIBKO UTEpaliii (TYpOB), €CIIH €TO Pe3yIbTaThl
HE YIOBIIETBOPSIIOT Kakue-T100 BIUATENbHBIE TPYIIBl yYaCTHUKOB, HO, KaK MPaBHIIO, OAHOTO
roJ0COBaHUs OBIBAET JOCTATOYHO.

[MomMuMO TIepevnCIIEHHBIX TPOLIEAYD, TPUMEHSIOTCS TPAaBUIIA €ANHOTIIACHS U KBATU(HUIIUPOBAHHOTO
OonpmuHCTBa. KBanuduppoBaHHOE roJ0COBaHUE MO3BOJISIET MEHBIIIMHCTBY YYACTHUKOB (HO HE MEHEe
1/3) 3abmokupoBaTh npuHATHE penieHus. [IpaBuno eauHOTIACHS IPUMEHSETCS, HAITPUMEP, B ITPOIIECCEe
coriacoBanus pemrenuii wienamu HATO, a kBanudunmpoBanHoro 60apIIMHCTBA — B I 'ocymapcTBEeHHON
JlyMe poccuiickoro napjiaMeHTa Ipy IPUHATHU KOHCTUTYIITMOHHBIX 3aKOHOB U NpU nipeoaosieHun Veto
Cosera @eneparun uinu [Ipesunenra. Hanbonee 3(hhekTUBHBIM TSl IPUHSITHS PEIICHUA CYUTACTCS
TIPUHIIMIT TIPOCTOTO OOJIBIINHCTBA.

st moBbIIIeHns 00 BEKTUBHOCTH BBIOOpA JTyUIIIeH aTbTePHATHBEI MOKHO TIPOBECTH BBIOOD 1O Pa3HBIM
CHCTEMaM I'OJIOCOBAHUS U MPOAHATM3UPOBAThH AIbTEPHATUBBI, OKa3aBLIMECs JIyuliuMuU. B ciyyae, korga
JIYYIIIMMHU OKa3bIBAC€TCs HEOOJIBIIIOE YHCIIO AlIbTEPHATHUB, BEIOOD JYUIIUX OJDKSH OBITh TipoBencH JITTP
13 TIONTyYeHHBIX ajabTepHaTHB. [IpenoxkeHHbIi crmocod BEIOOPA MO3BOIISET COKPATHTh UCXOTHOE
MHOKECTBO AJITEPHATUB JO HECKOJIBKHUX U JaeT BO3MOXHOCTh JIIIP cocpenoTounThesa Ha aHanuse
MMEHHO 3THX aJIbTEPHATUB.

JlaHHBIN TTOAX0]] MO’KHO PEKOMEHOBATh ISl pEIIeHHs 3a7a4 BEIOOPA, B KOTOPBIX OOJBIIIOE YHCIIO
KPUTEPHUEB (71 PAaBHO HECKOJIBKUM JECATKAM).

3aoanusn

3aoanue 1

1.1. [IpoBoaMTCS UCCIIEAOBAHUE HOBOTO TEXHOJIOTMYECKOTO Ipoliecca. JIjis yCIenHOoro MOASIUpOBaHUS
HEOO0XOMMO CHH3UTH pa3MepHOCTh 3aaun. C 3TOH 1esbio Co3/laHa rpyIa SKCIIEPTOB U3 CEMH YEIIOBEK,
KOTOPBIC JIOJDKHBI BBIICIUTh HAauOoIee BaKHbIE (PaKTOPbI, BIMSIONIUE Ha Tiporece. Jlis ananusa
MpeUIOKEHBI clieaytoniue (akTophl: 1 — TemmepaTypa; 2 — AaBlieHUE; 3 — Ka4eCTBO Marepuaa; 4 —
3IIEKTPOMArHUTHOE M3ITyYCHHUE; 5 — CKOPOCTh MOJIAuU BO3/yXa; 6 — HHTEHCHBHOCTh Harpesa; 7 — popma
00BeKTA.

Beneactue Manoit H3y4eHHOCTH ITPOOJIEMbI 0Ka3aJI0Ch HEBO3MOXHBIM JIaTh OIIEHKH ()aKTOPOB B Oaylax.
[ToaToMy ceMb 3KCIIEPTOB POPAHKUPOBAIIN (HaKTOPBI [0 YMEHBIICHUIO CTEIIEHEH BaKHOCTH BIIMSHUS Ha
npotecc. Pe3yabTaTsl paHKUPOBKU MIPOBEICHBI HIDKE:

Xg = Xy = X, = Xg = X, € X, = X,
X; = Xg = Xg = X, = X5 = X, = Xy,
X, = Xg = Xg = X = Xg = X, = X,
X, = X5 = X, = Xg = X = X, = X,
X, = Xg = Xy = X > Xg € X > X,
X, = Xg = X = Xg = X, = Xg = X,
Xg = X, = Xy = X 0C X, = X = X, .

IIpopamxupoBats (HaKkTOPhI, UCTIONB3YS PA3TUIHBIE METOABI KOJUIEKTHBHOTO PUHITHS PEIICHUS.



1.2. B cembe XUBYT JIBE KOIIKH, KOTOPBIE EJIST, K HECKOJIBKO YEIOBEK, KOTOPBIC 3apa0aThIBalOT JICHBIU U
XOJIAT B Mara3uH. Komku cornacHsl yroTpeosaTs B HILY: X1 — PeIOY; X, — CYXOH KOPM; X3 — OBCSHYIO
Kalry; x4 — kojbacy; xs — Msico. [IpobaeMy onpeneneHus KOmaybero paroHa penaT 00e KOIKY |
TJIaBHBIN TOOBITYUK B ceMbe. OHH PacTOI0KIIIN albTEPHATHUBEI B TIOPSAKE YOBIBAHUS MX BAXKHOCTH:

—KOT: X; ™= X, > X3 > X, > X,;
— KomIKa: X, ™ X; > X, > X3 > X, ;
— XO3IHUH: Xg > X, = X = X, > Xg.

[IpopamxupoBats (aKkTOPHI, UCTIONB3YS PA3THIHBIE METOABI KOJUIEKTHBHOTO IPUHSITHS PEIICHUS.

1.3. Cetu yHHBEpCATBHBIX MAara3uHOB MIPEATIOKEHO ISl peau3alii CEMb HANMEHOBAHUN HOBBIX
TOBAPOB (X1 — x7). ['pyIIa 13 mATH SKCIEPTOB MPOBea PAHKUPOBKY TOBAPOB, YUUTHIBAS X
MOTPEeOUTENBECKUE CBOMCTBA, 0KUIAEMbIE CITPOC, YCIOBUS JOCTABKU M XPAHCHHUSL:

—3KCHepT 1: X = X, o€ X5 > X, = X > X5 o€ X;;
— 9KCIEPT 2: X; € X, € X5 == X, > Xg = X7 = X
—9KCIEPT 3: X o€ X, > Xg > X, o€ X5 = X7 = X
—3KCHepT 4: X = X, > Xg > X, o€ X > X, = Xg;
—3KCIIEPT 5: X, > X, > Xg = X, = X o€ X, oC X;.

HpOpaH)KHpOBaTB (I)aKTOpBI, HCIOJIb3YA PA3JIMYHBIC MCTO/bI KOJUVICKTUBHOT'O IPUHATHS PCILICHU.

1.4. Pa3paboTaTh NporpaMMHBIA TPOIYKT Jis pemnenus 3aaaq 1.1 — 1.3.

Hnghopmayusa

JIOBOJ'II)HO YacCTo IpH UCCICAOBAHNHN AJIbTCPHATHUB BBITIOJTHACTCA UX OLCHKA I10 HCKOTOpOfI
KOJIMYCCTBECHHOM mKaje. B aToMm CiIy4dac JId MPUHATUSA TPYIIIOBOT0 PCHICHUA HCO6XOZ[I/IMO
IIPOPAHKXUPOBATH 3TH aJIbTCPHATUBEI 110 ITPUBEACHHBIM OLICHKAaM.

3aoanue 2

2.1. lecstb ctyaeHTOB (D1 — 1) oneHmm 1o 100-0auTbHOM MIKaie OCTPOCIOKETHOCTh KHUT A.
Mapununoil: A; — «Mmmo3us rpexa»; A, — «Crunnct»; Az — «Mrpa Ha gykom nosie»; Ay— «CMepTh
pamu cmeptiny; As — «Hyxkas mackay (Tadm.1).

Ta6muma 1. Onenku kaur A. MapuHuHOM

Ok Knura
CriepT A1 ‘ Az ‘ A3 ‘ A4 ‘ A5




91 45 10 50 10 85
92 5 30 95 35 80
33 30 70 85 70 30
Oy 20 30 50 25 85
5 30 50 15 90 30
€5 80 95 50 90 80
7 5 15 15 50 5

g 60 1 80 65 80
D9 70 55 20 70 60
D10 95 65 0 10 25 70

HpOpaH)KI/IpOBaTI) KHUTH, UCTIOJIb3Y Ppa3HbI€ MECTOAUKU KOJIJICKTUBHOI'O IIPUHATUA pemeHHﬁ.

2.2. B xoHIe roga 3kcnepramu (2 — Js) ommeHnBasiach 1o 100-0aymsHO# mKaie HaAe)KHOCTD TISATH

OankoB: A; — «MMnepuany; A, — «Bo3poxaeHuey; Az — «BHemskoHOMOaHK»; Ay—

«MoOCCTpOIKOHOMOAHKY; As — «AnbhadaHk» (Tadr. 2).

Tab6muna 2. O1eHka Hage)KHOCTH OaHKOB

Ok Bbank

CrepT Aq A, Az Ay Asg
91 10 34 20 54 60
c)) 87 53 23 70 56
93 10 25 70 90 23
Dy 27 80 98 24 11
5 78 81 56 45 34

ITpopamxupoBath OaHKHU, UCTIONB3YS PA3IMIHbIE METOABI KOIJIEKTUBHOTO MPUHSTHS pelieHui. JlaTh

IPYIIIOBYIO 3KCIEPTHYIO OLIEHKY, OLIEHUTb COIJIaCOBAHHOCTbh MHEHUI HKCIIEPTOB.

2.3. IIpuitexHbBIN CTYACHT MPOBOIUT €KETHEBHO B MHCTUTYTE /IO BOCKMH YacoB. JlJis monepikanus

paboToCTIOCOOHOCTH eMy HEOOXOMMO ChellaTh XOTS Obl OJIMH XOT-10T. [Ipy NpUHATHH pelIeHus], Tie ero

IMMOKYyIarTh, OBLIO BBIACJICHO HIECTh OCHOBHBIX KPUTCPUCB OLICHKH TOpFOBOfI TOYKH: CBCKCCTH 6YJ'IKI/I;

Ka4ecTBO KETUyIa; HaJIMUue TOPUYUIIBI; ClIoco0 MPUTOTOBIICHHSI COCUCKH (TIeYeHas/BapeHast); IIeHa XOT-

JIOTa; YAAJIEHHOCTh TOPTOBOM TOYKU OT HHCTUTYTA. [ISTh CTYZACHTOB (IT0 OJJHOMY C KaXKJ0TO Kypca)

OLICHUJIA BYKHOCTH MapaMeTpoB B Gayuiax (tabi. 3).

Tabnuna 3. OrieHKa BO3MOXHBIX ClIOCOO0B 00€0B ISl CTY/ICHTOB

Kpurepuii

Okcnepr

bynka Keruyn I'opunna Cocucka Ilena Paccrosinue
1-i1 kypc 17 8 12 3 18 20
2-i1 Kypc 9 5 4 10 15 15
3-i1 kypc 25 10 9 5) 22 23
4-i1 xypc 6 5 10 7 8 9
5-i1 kype 9 20 25 20 7 35

HpOpaH)KHpOBaTB KpUTECPpHU 110 BAX)KHOCTH, UCIIOJIB3Ys PA3HLIC MCTO/AbI KOJJICKTUBHOI'O IPUHATUA

pemennii. OleHUTH COTIIACOBAHHOCTH MHEHHH SKCIIEPTOB.

2.4. B xakoM roqy — pacCuuThIBai,




B kaxoii 3emiie — yraapiBai,

Ha cronGoBoii nopokeHbKe
Conumich ceMb prI0aKoB.
Conutacst — ¥ 3aCTIOPHITH:

Ha urto moButh ynoouee,
Hanexneit na Pycu.

Poman ckazan: Ha xneOymex (1),
JleMbstH cka3ai: Ha KOpouKkH (2),
Jlyka ckasai: Gnecny (3).

Ha gepBsiuka (4), HO TOHKOTO —
Ckazanu Opaths [ 'yOuHBI,

HBan u Mutponop.

Crapuk [Taxom notyxuincs

W MonBuMI B 3eMITIO TIISTFOUH:
Ha mortbieuka kpacaoro (5),

A TIpos cka3zain: kpyiy (6)...

Urtak, umeeM ceMb pbibakoB (D1 — D7) | 1ecTh MpuMaHok. [IpeodpasyeM HX B 3KCIIEPTOB U
albTePHATHBBL. MI3BECTHO, KaKKE albTEPHATHBBI HMEIOT MEPBBIN paHr. B3ss Ha cebs CMEOCTh U
IPOCTABMB BCE HEJIOCTAIOLINE PAHTH (aBOCH, PHIOAKH U HE Y3HAIOT), OJIYYHM CIIELYIOIINE PE3YIIBTATHI
(Tabm. 4).

Tabnuna 4. PanxupoBaHue NpuMaHOK JUIsl peIOaJIK1

Pr16ax- IIpumanka

oKcnepT 1 2 3 4 5 6
D 1 2,5 6 4,5 4,5 2,5
c)) 2 1 6 4,5 4,5 3
O3 3,5 3,5 1 5 6 2
Dy 4 4 6 1 2 4
s 3,5 3,5 6 1 2 5
D¢ 4 5 6 2 1 3
D7 2,5 2,5 6 5 4 1

HpOpaH)KI/IPOBaTI) IIpUMaHKH, UCTI0JIB3Yys Pa3HbIC METOABI KOJUICKTUBHOT'O IPUHATHUA pemeHI/Iﬁ. OHCHI/ITB
COIJ1aCOBAaHHOCTh MHCHUM 9KCIICPTOB.




2.5. Pazpabotars nporpaMMHBIi MPOIYKT IS petieHus 3afaay 2.1 — 2.4.

Koumponvusie éonpocwi

AJNTOPUTMUYECKHE CITOCOOBI JOCTHIKEHUS IIEIICH.
[ToHsiTHE aAeKBATHOCTU U MEPbI aJICKBATHOCTH MOJIEIIH.
Paznuuuns mexay MOJIENbIO U JEHCTBUTEIBHOCTBIO.
Heanroputmudeckue crocoObl JOCTHKEHHUS HIEIICH.
Onpenenure 00IIYIO 3a/1a9y TPUHITHS PEIICHUM.

Yro npeacraBisieT co0oit 3a1a4a BeioOopa?

Uro npencrapisieT coboii 3a1aua BEIOOpa aabTepHATUBR?
Urto Takoe paHr?

JJist 9ero mpOBOIUTCS pPAHKUPOBAHUE AIbTEPHATHUBR?

©ooNO Ok whE

JlaGopaTopHasi padota Ne4d

[TpuHIUIIBT yIIPaBICHHS CIIOKHBIMU CUCTEMaMH
Lenv pabomoi
HayuuTthcst cTaBUTh 33724y YIPABICHUS B CIIOXKHBIX CHCTEMAaX.
Hngpopmayus

anaBneHHe CJIOXKHBIMU CUCTEMaMU NMMPUHIUITMAJIBHO OTJINYACTCA OT OIITUMAJIBHOT'O (HpOFpaMMHOFO)
yrpaBJICHUA, TO €CTh IEPEBOA CUCTEMBI 0 KEJIACMOI'0 COCTOAHUA HEKOTOPBIM ONITUMAJIbHBIM ITYTCM. OTo0
00BSICHIETCS TCM, UYTO NOBCACHUC CIIOXKXHBIX CUCTEM TPYAHO CIIPOTHO3HUPOBATD, a4 OIIPEACIIUTD U TEM
0oJiee «HABA3aTh» CUCTEME «ONTHMAJIbHBIN) IIyTh NE€peXoaa K KEJIa€MOMY COCTOAHUIO MPAKTUUCCKHN
HCBO3MOXXHO. HO3TOMy YHOpaBJICHUC CIIOXKHBIMU CUCTEMAMM 110 COACPIKAHUTIO U MCXAHU3MY Z[eﬁCTBPIH
OnmxKe K (1)PI3I/IOJ'IOFI/I‘IGCKI/IM npooeccam B036Y)K,Z[€HI/I$I " TOPMOXKCHHSA, TO €CTh BHCIIHCTO U BHYTPCHHETO
CTUMYJIMPOBAaHMA.

[TpsiMbie 11 0OpaTHBIE CBSI3H, BCE BUABI U (POPMBI BO3JCUCTBHI — 3TO He 00Jiee YeM CTUMYIIbI, KOTOphIC
BO30YXKIAIOT WIIM TOPMO3SIT POIIECCHI, MPOUCXO e B cucteme. [loaTomy npobiiema ynpasiieHusI
CJIOKHBIMHU CUCTEMAMHM 3aKJII0YAETCS B UCCIEIOBAHUY BIUSHUS 3THUX CTUMYJIOB Ha OBEICHUE CUCTEMBI U
KOHEYHBIN pe3ysbTar, a TakKe B IPUMEHEHUH 3THX CTUMYJIOB JIJIS TOCTHXKEHHS JKeIaeMoit

3¢ GeKTUBHOCTH PYHKIIMOHUPOBAHUS CUCTEMBL. 32 M3MEHEHHEM YPOBHSI CTUMYJIA U COCTOSIHUSI CUCTEMBI
BO30YKICHNE MOXKET NIEPEHTH B TOPMOKEHHE U HA00OPOT. YTIpaBiieHHE JOJDKHO TOCTUTaThCs LEHOM
CPaBHHUTEIHHO HE3HAUNTEIEHOTO SHEPTETHUECKOT0 pecypca. THIIMYHBIM TIPY 3TOM SIBISAETCS
MH(QOPMAaLIMOHHOE YIpaBJIEHHE, BO BPEMsI KOTOPOI'O S3HEPIOPECYPC YIPaBICHHS SBISETCS
HE3HAYUTEIHHBIM OTHOCHUTENIBHO dHEPTopecypca caMmoi cucteMbl. HeoOXoamMo Taxke yIuThIBaTh, YTO
CJIO’KHBIE CHCTEMBI KpOoMe OOJIBILIOTO YHEPropecypca UMEIOT TaKKe 3HAUYUTEIbHYI0 THHAMUYECKYIO
WHEPLUOHHOCTb.

B O6H_ICM ciydac (bOpMaJ'IBHYIO MAaTeMaTUYCCKYI0 TIOCTAHOBKY 3aa4u YIIPABJICHUA CIIOKHBIMU
CUCTEMaMU MOXKHO MPECACTaBUTh TaK:

P t, Vi, it -, T}f(s— Baam(is, 1,1), ...,
N =¢| b -
| Trts- saR s.1) 1), u(t,)



e Y — Bbixox cuctemss; x(t, tx) I X — siusiaue cpexsr; Fi, ¢ =Lk _ yspectHbie dynkrmn; u(t, tu) I U

— MHOKECTBO BO3MOXHBIX U JONMYCTUMBIX yIpaBieHuii; tu, tX, di — omo3nanwue.

Heobxomumo HaiiTu yripaBieHne %) , 4TO 00ecredrnBaeT BHICOKYIO 3(h(hEeKTUBHOCTH CUCTEMBI.
PeanbHas BO3MOXXHOCTH YIIPABICHUS 3aKIFOYAETCS B TOM, YTOOBI, BO3JICHCTBYS Ha MPOIIECChI B CHCTEME,
CTUMYJIMPOBATh WX B HAINIPABIICHUH OMPECICHHON OPUCHTAIIUY HA TTOBEICHUE CUCTEMBI, OJTU3KOE K
KEIAeMOMY.

3aMeTuM, UTO CTENICHb BIUSHUS (DYHKIUH, BXOIAIINX B BhIpakeHne D(X), HEOMMHAKOBBIN JJIs CUCTEM
pasHbIX KiaaccoB: Y (t) — xapakTepH3yeT COCTOSIHUE BBIXOIOB CHCTEMbI B HAYAJIbHBII MOMEHT
ynpasnenus; Y (t —t) — moBefeHNnEe CUCTEMBI Ha HHTEPBAJIE, MPEIICCTBYIOIIEM YITPABICHHIO

Y
(TIpeIBICTOPHS CUCTEMBI), -~ f= LK MHOXeCTBO, KOTOpOE ONpeeseT
THUTIOBBIE CBOWCTBA CHCTEMBI, €€ CIIOCOOHOCTH K YIIPABICHUIO M BHYTPEHHUE TEHICHIINN, OTHOCUTEIHHO
CTaOMIILHBIN THT €€ TIOBEACHHS U YIPABIIEMOCTH, BHYTPEHHIOI MOTHBAIUIO M TOMY IIO00HOE.

PaccmoTpum yacTHBIE cydan.

-1 J—
{f}’(s - 51-}.;113[(5,:),;]}, i=1k
1. ®ynkuusa @ Takad, 4yTo BausiHUE t HA CPaBHUTEIBHO HE3HAYUTEIbHBIN.
dl
= G, Vb, wt, v, uit )]
B arom ciiyqae Ecnu ¢pynaknus @ nuneiina u x = 0, tu = 0, morydaem:
dl

E=J¢1I’+1,1+_,f'(1?}.

9T10 3aava IporpaMMHOI0 YIIPABJICHUS, XapaKTCPpHA IJIS1I TCXHUYCCKHUX CUCTEM. Ecmm x 1 0, TO

%=ﬂ?+u+x+f(r}.

D10 yrpaBieHHE B YCIOBUAX COBMECTHOTO JICHCTBHSI UK IIPOTHBOACHCTBHSL.
B cityaae, xorma f(t) = 0, numeem:

ﬁ=}1}’+u+&,
et

rJie X — HeKoTopas ciuyvaiiHast QyHKIHA. ITO CTOXaCTUYECKOE yIpaBIlIeHHE.

-t -
{II’(E - &)ar (5.0, r]},:‘ =1k
2. O®ynaknus @ crabo 3aBUCHT OT - Torna

L -l o), e- v, -, 0t -,))

Nmeem YIIpaBJICHUEC, YTO HE ONIMPACTCA HAa MOTHBallUIO, a CYIICCTBEHHO 3aBUCUT OT CUTyallun Ha
unTepBane [t —t, t]. 3To curyarmonHoe ynpasieHue. 3agaqul CUTYaI[MOHHOTO YIIPABICHUS XapaKTePHbI
JUTSI TIPOU3BOJICTBEHHBIX CUCTEM.

3. Oyskuusa O nuHEWHa U OT BpPEMEHHU HEMOCPECTBEHHO HE 3aBUCHUT. Toraa



=1

t, AV + AV -+ [Fs - &) dRIG.1, )+ .+

it + -'-’].}f(s = EdF (5,1, t)+ x(t - ) +ult— 1)

DTOoT ciyyait XapakTepeH A HelTpanbHOi cpebl. JJoOUThCs BRICOKOH 3((EKTUBHOCTH MOKHO TOJBKO
MPUCTIOCOOIEHIEM CBOMCTB CUCTEMBI, UYTO CIIOXKIIAch Ha nHTepBaie (—¥; t —t], B curyanuw,
crnoxwuBIecs Ha uaTepsaie (t — t; t], To ecTh aganTUPOBaHNUE CHCTEMBI 3@ CUYET YIIPABJICHHUSI. DTOT THIT
yIpaBiieHHs HAa3bIBACTCS aAaNTHBHBIM. OHO MCIOIB3YETCS TOT/Ia, KOT/Ia MPOILIbIe TCHACHIINN B
MOBE/ICHUN CUCTEMbI HE OUCHB BIUSTENbHBIC (KOTa HX MOKHO H3MEHHUTH B TEYCHHE KOPOTKOTO
WHTEpBaja BpEMEHH).

4. Oysxmms O 3aBUCUT OT BpEMEHU:
-1
t, Y0, Pt-1), [Yis-8dR(s0.1), ..,

Tves - 8,)dm (5 4. 1) xlhr, ) uitn,)

B Ttakom CjIydac yIpaBJICHUC OJOJDKHO BJIMATH HAa BHYTPCHHIOIO MOTHUBAlIUIO CUCTEMEBI, 4 9TO BO3MOKHO
TOorJa, Koraa 3ta MOTUBaIHUA XOTsL OBl YaCTHYHO M3BECTHA.

5. PaccMoTpuM ymipaBieHus, UTO MEHSET CBONCTBA (MTOBEIEHUE, CTPYKTYPY) CUCTEMBI:

t, ¥y, }’(I—t},:?[t}’(s—Sljdﬁi*[(s,r},r],

(s - 8,0aF, *{(s.0.8), ©t.1), u(t 1)

B pesynbrare ynpasnenue U* Ha unatepae (t —t; t] dynkius © usmensiercs na ©*, Fi — Fi*, To ecthb
HpeBpalaeTcsi CTPYKTypa CUCTEMBI. JTO Mporiecc (OpMUPOBAHUS HOBOH, IEPECTPOCHHOM CHCTEMBI,
KOTOpasi HaYMHaeT (PyHKIIMOHUPOBATh B MOMEHT BpeMeHH t.

Ota nepecTpoiika MOXKeT MPOUCXOANUTH KaK MOJI BIMSHUEM BHYTPEHHHX (DaKTOPOB (CaMOOpraHn3alys),
TaK U 3a CUET BHEIIHUX BO3JEHCTBUMN (OpraHu3amus) (CirydyaifHbIX UIIH IeTePMUHUPOBAHHBIX —
HEKOTOPO# BHYTPEHHEN MJIM BHELITHEH IPOrpamMMBl). B HOBO#t crcTeMe MOTHBAIMS HAKAIIIMBAETCS HA
untepsaie (t —t; t] u gefictByeT HOBOE ympasnenue U(t, tu).

YnpasneHue camoopraHu3aiyei (opraHu3anueil) 3aKioyaeTcs B pa3ielICHUH CTapOi CUCTEMBI JI0
YPOBHA NIOACUCTEM U KOMIIOHEHTOB, KOTOPLIC HCOGXO}II/IMH I HOBOH CHUCTEMBI, CO3JaHUH HOBOH
CTPYKTYPBI CHCTEMBI; TIOATOTOBKE CUCTEMBI K BOCTIPUATHIO yripaBieHus U(t, tU); HelTpanu3anuu B
BO3MOJKHBIX TIpefieNiaX HeOMaronpusaTHBIX (B YACTHOCTHU, TAKUX, YTO MEIIAIOT IIPOIeccam
CaMOOPTaHU3aIiHN ) BO3ACHCTBUI CPEIIBI.

3aoanue

[IpuBecTy npuMepbl Pa3IMYHbIX TUIIOB YIPABJICHHUS B IPUPOIHBIX, TEXHUYECKUX M COLUAIBHO-
IKOHOMHYECKUX CHCTeMax. BBIMOJIHUTD ONMCaHue CI0KHON CUCTEMBI yIIPABJICHHS 110 BEIOOPY
y4aIerocs.



Konmponvuvie gonpocwi
1. I[puBemuTe MPOCTEHIIYIO CTPYKTYPHYIO CXEMY YIPaBJICHUS U OOBSICHHUTE CYNIHOCTh U Ha3HAUCHUEC
KaHaJia 00paTHOH CBSI3M.
. Chopmymmpyiite ocHOBHBIE TpeboBanus k CY u OY.
. B 1em 3akmrouaercst CymHOCTh 3aKOHA HE00X0IMMOro pazHooOpasus Jmbou 1 CY?

2

3

4. B yeM 3akirouaeTcs pazinyre MeXAY 3aMKHYTHIMH U pa30MKHYTbHIMH CVY?
5. .B gem 3axmo4arorcs 0cOOEHHOCTH YIPaBIEHHS B CIOXKHBIX cCHCTEMAax?

JlabopaTopHas paGora NeS
MeToapl OLIEHKH COTIACOBAHHOCTH MHEHHH 3KCIIEPTOB
Hean padoTsl

O3HaKOMUTBLCS U HAay4YUTHCA NPUMCHATH METOJAbI OUCHKU COTJIACOBAHHOCTH I'PYIIILI SKCIIEPTOB

Bapuant Ne 1
Hcxonuble naHHbIe. DKCIEPTHAS TPYIIIIA U3 MATH YEJIOBEK MPOBEJIa OLEHKY CEMHU aJbTePHATHB B
Oariax.
AnbTEepHATUBEI
OKcHepTs!
Al A2 A3 A4 A5 A6 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
BorancinTh 3Ha4eHUS! BECOBOTO BEKTOPA, OLICHUTH MPYMIIOBYIO COTIACOBAHHOCTE SKCIIEPTOB.
Pa3paboTtaTh mporpaMMHBIN MPOAYKT JIJIsI OTIPEJIEIICHHS COTJIACOBAHHOCTH BCEX IKCIIEPTOB.
VYposens 3HaunMocTH anbgha = 0,05

KoumponvHuie 6onpocwl

1. Uto Takoe BECOBOIl BEKTOP?

2. YUto Takoe rpynmnoBasi COrjlaCoBaHHOCTh HKCIIEPTOB?

3. Koro Ha3bIBaIOT SKCIEPTOM?

4. Yem rpynmnoBasi OlIeHKa OTJIMYAETCSA OT UHAUBUAYATbHON?
5. Uto Takoe ypoBeHb 3HAUUMOCTH?



IIpunoxenue 2.

OueHoYHBIE CPeACTBA /ISl IPOBEACHHUS MPOMEKYTOYHOM aTTeCTalluu

a) [lnanupyemblie pe3yJbTaTbl 00yYeHHS] U OLEHOYHbIE CPeACTBA /Js NPOBeIeHUs!
NMPOMEKYTOYHOM aTTeCTAlluM:

CTpyKTypHBIH
PYKTYP [Tnaaupyemblie pe3ynbTaThl
3JI€MEHT OrneHOYHBIE Cpe/iCTBA
o0y4eHus
KOMTICTCHIINH

[TK-2: CriocoOHOCTH K aHATU3y MPOOJIEMHOM CUTYaIluH, pa3paboTke TpeOOBaHUH K CUCTEME,
MMOCTAaHOBKE LI€JIeH CO3JaHusl CUCTEMBI, pa3pabOTKe KOHILEMIIUA CUCTEMbI U TEXHUYECKOTO
3aJlaHus Ha CO3JIaHUE CUCTEMBI, ITPE/ICTABICHHS KOHLICTIIIUU, TEXHUYECKOTO 3aJJaHus Ha
CUCTEMY M U3MEHEHUI B HUX 3aMHTEPECOBAHHBIM JIUI[AM

Teopust ynpaBieHHs — 3TO HayKa,
paspabaTbiBaroIasl ¥ U3yYarolas METObl U
Cpe/ICTBA CUCTEM YIIPABIICHUS H ... (3AKOHYHTE
OTIpEICTICHHE).

1) 3aKOHOMEPHOCTH NPOTEKAIOIINX B HUX
IIPOLIECCOB;

2) 3aKOHBI ITOCTPOCHUA TAKUX CUCTEM YCIIOBEKOM;

3) BuABI MOPPOIOTHIECKHX MPOIIECCOB B TAKUX
OreHuBaeT BBIOOP CPEACTB | cucTeMax

A METOHOB IS
MPOBEJICHHUS] CHCTEMHOTO
aHaM3a mpu

Kakumu ocoObiMu (hyHIaMEHTATBHBIMU
CBOWCTBaMHU 00JIQIAI0T CJIOKHBIC CUCTEMBI?

1) yHUKaIBHOCTh

IK-2.1 MIPOCKTUPOBAHUH
[POrPaMMHOTO 2) cnabast mpeficKa3yeMOCTh ITOBEICHUS
obecreueHus ISt 3) HeneHanpaBIeHHOCTb [TOBEJCHNUS
ABTOMAaTU3UPOBAHHBIX 4) camoperuInKanys
CHUCTCM 5) Bce TiepeuncIeHHbIE OTBETHI BEPHBI

KT0 13 y4€HBIX CUMTAJI TEOPHUIO CIIOKHBIX CUCTEM
0oJiee BCeOOBEMITIONIEN U BKIIFOUAKOIIEH B ce0d 1
OOIIYIO TEOPHIO CUCTEM?

1) Xupoxku Casima (Hiroki Sayama);
2) HopGept Bunnep;
3) JIxozaitst Yammapa Tu6oc;

4) Huknac Jlyman

[IK-6: Cnocob6HOCTh K (opManu3aiii M aIrOPUTMHU3AIMKH TOCTAaBICHHBIX 3a/ad, K
HAlMCaHUIO TPOTPAMMHOTO KOJa C HCIOJB30BaHUEM S3BIKOB MPOTPaMMHUPOBAHUS,
OTpe/ICNICHUs] W MAHWITYJIMPOBAHHS JaHHBIMH W O(DOPMIICHUIO MPOTPAMMHOTO KOJa B
COOTBETCTBUH YCTAHOBIECHHBIMU TPEOOBAHUSIMHU

Uro sBIIsIETCS IPEAMETOM TEOPUU YIIPaBICHMUs?
1) mporecchl MaTepuaIbHOTO MTPOU3BOICTBA

2) opraHM3aIMOHHO-aIMUHUCTPATUBHOE
yIpaBJICHUE

3) uHpOopMAaIIMOHHOE 00CITY’)KUBaHUE

OneHuBaeT Ka4eCTBO
4) BCC MCPCUYNCIICHHBIC OTBCTHI BEPHbLI

MaTeMaTHYeCKOW MoJieNn
[1K-6.1 npu Gopmanuzanuu
3aJ]auu MpeIMETHON
obusacTtu

MeToabl ynpaBieHHs — 3TO. ..

1) Habop crmocoOoB, MPHUEMOB, CPEJICTB
BO3/ICHCTBHSI Ha YITPABIISIEMBI 00BEKT;

2) 00001IeHHAs CTPYKTYpa B3aUMOJICHCTBHS
YIPABJISIONIETO YCTPOWCTBA C 0OBEKTOM
yIpaBJeHHs, 00pa3yIomasi CHCTEMY yIPaBICHNUS;
3) Bo31eicTBUS HA OOBEKT YIpaBICHUS,
MPECTABISIIONINE COOOU MpoLecc BEIPaOOTKH 1




CTpyKTypHBI
AJIEMEHT

KOMIICTCHII N

[Inanupyemsblie pe3ysIbTaThl
00ydeHus

OrneHouHBIE CpeCcTBa

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

Jectabnunn3upyronyMi Ha3bIBatOTCS IIPOLIECCHI. . .
1) KoTOpBIC B KOHEYHOM HTOTE MOTYT IIPUBECTH 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) anmemeHTapHast OTKPBITasl U 1EJIOCTHAS CUCTEMA,
0o0BeTUHSIONIAs TPH JIEMEHTA B €IMHOE 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 OONBIIMX KOHEUHBIX
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(UTYpaIUsMH TPOEKTOB

Texunueckuii yposenb ACYII He BKirouaer
1) KOMIIBIOTEPHAS CETh, y3JIbI KOTOPOM
PpacIoNOKEHbl B aIMUHUCTPATUBHBIX OTIEIAX
MNPEANPUATHS U B [IeXaX

2) nepcoHasibupie OBM

3) MUKPOKOMITBIOTEPHI

4) CBsI3b IPHU TIOMOIITH JIOKATBHOM
BBIYUCIIUTENLHON CETU

5) uCnoabp30BaHKUE TPOTPAMMHUPYEMBIX
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»
BKIJIIOYAET  TEOPETHUYECKHE  BOMNPOCHI,  IO3BOJSIONIME  OLICHUTh  YPOBEHb  YCBOCHHS
00y4aromuMuCs 3HAHUHM, U MPAKTHYECKUE 33aJaHHs, BBIABISIONINE CTENCHb C(OPMHUPOBAHHOCTH
YMEHHH U BIaJICHUN, IPOBOAUTCS B (hOopMe IK3aMEeHa.

DK3aMeH N0 AUCUUILIMHE TPOBOIUTCS B YCTHOU (hopme.

IToka3aTenu U KPUTEPUHU OLIEHHBAHUS IK3aMeHa:

— Ha OLEHKY «OTJIHYHO» — OOy4aromMiicsi IIOKa3bIBa€T BBICOKMH  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; MaTepHUall U3JI0KEH HEMOJIHO, IPU OTBETE
JIOTIYIIEHbl HETOYHOCTH, HapyIIeHa IOCIeI0BaTeIbHOCTh U3JI0KEHUS; JAOMYIIECHbl HEOObIINe
HETOYHOCTHU IIPU BBIBOJIAX U UCIIOJIb30BAHUN TEPMUHOB; IPAKTUUECKUE HABBIKU HETBEP/IBIE;

— Ha OIICHKY «Y/I0BJIETBOPHUTEJBHO» — OOYUAIONIUICS MMOKA3bIBAET MOPOTOBBIA YPOBEHB
c(OpPMUPOBAHHOCTH KOMIIETEHIIMI, T.€. YCBOEHO OCHOBHOE COJAEp)KaHME MaTepuaia, 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 MOXKET I0Ka3aTb 3HAaHUS HAa YPOBHE BOCIPOM3BEIEHUS MU OOBICHEHUS
uH(pOpMaIliU, HE MOXKET MOKa3aTh MHTEIUIEKTya IbHble HABBIKU PEIICHHsI MPOCTHIX 3a/1a4.



