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Pa6ouas mporpamma cocrasiiena Ha ocHoBe @T'OC BO - 6akanaspuar no
Hanpassenuto noarotosku 09.03.01 MHpopmaTika B BEIMHCIHTENbHAS TEXHUKA (PHKa3
Muno6puayku Poccuu ot 19.09.2017 r. Ne 929)

Pa6ouas mporpamMmma pacCMOTpEHa i 000peHa Ha 3aceanuy Kadeaphl
BreraucautensHOM TEXHUKY ¥ IPOTrPaMMHPOBAHUS

29.01.2026, nmpotoxomn Ne 7 ,
' 3aB. kadenpoi O.C. JlorynoBa

(7

Pa6ovas nmporpamma oxobpeHa Meroxuueckoii komuccueit NOuAC |
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nonent kadenpsr kadenpsr BTull, kama. TexH. HayK

10.B. Kouepxunckas

Penensenr:
mupextop HUU "TIpomOesomnacHOCTh" , I-p TEXH. HAYK




JIner akTyanusanuu padoyeil nporpaMmsl

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM rojly Ha 3aceaHuu Kadeapsl BBIUUCIUTENBHON TEXHUKU U TPOTPAMMUPOBAHUS

[Iporokom ot 20 . Ne
3aB. kadenpoii O.C. Jlorynona

PaGouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanmszanuu B 2028 - 2029
y4eOHOM rojly Ha 3aceaHuu Kadeapsl BBIUUCIUTENBHON TEXHUKU U TPOTPAMMUPOBAHUS

IIporokom ot 20 . Ne

3aB. kadeapoii 0O.C. foryHOBa

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogodpena st peanuszanuu B 2029 - 2030
y4eOHOM roJy Ha 3aceaHuu Kadeapbl BBIYUCIUTENEHOM TEXHUKU M TPOTPAMMUPOBAHUS

IIporokom or 20 . Ne
3aB. kadenpoii O.C. JlorynoBa

Pabouas mporpamma nepecmMoTpeHa, oocyxaeHna u ogqoopena st peanmsanuu B 2030 - 2031
y4eOHOM roJly Ha 3aceaHuu Kadeapbl BBIYUCIUTETHPHON TEXHUKH U IPOTPAMMHUPOBAHUS

IIporokom or 20 . Ne
3aB. kadenpoii O.C. JlorynoBa

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2031 - 2032
y4eOHOM TOJTy Ha 3aceaHuu Kapeapsl BrIYHCIUTENBHON TEXHUKU U IPOTPAMMHUPOBAHUS

[Iporokom ot 20 . Ne

3aB. xadenpoit 0O.C. foryHOBa




1 leau ocBOCHMS TUCHUNIIIMHBI (MOXYJIA)

I{enpro OCBOEHUS TUCHUIIIIMHBI «Y IPaBICHUE CIIOXKHBIMU CUCTEMAMMU» SIBISETCS O3HA
-KOMJICHHUE CTYICHTOB C BUIAMU U OCOOCHHOCTSIMH CIIOKHBIX CUCTEM, METOJIaMU aHallu3a U
CHH-TE€3a CJIOKHBIX CUCTEM YIPABJICHUS MPUHIUIIAMH U CPEICTBAMHU, HEOOXOAUMBIMU IS
yIpasie-HUsS JUHAMUYECKUMHA CHCTEMAMH NPHUMEHUTEIBHO K IPOU3BOJICTBEHHBIM,
TEXHOJIOTUYECKUM, OpPTraHU3aI[MOHHBIM U COIIMANIbHBIM IpolieccaM; KiaccupuKanuei u
MeToiaMu hopMaTH3aUuy MapaMEeTPOB CUCTEM YIpaBlieHUs; hopMatr3aueil CloKHbIX
CUCTEM U €€ MCIOJIb30BAaHUEM JJIsl PELIECHUS HAyYHbIX M PUKIAJIHbIX 337a4, OCHOBaMHU
TEOPUHU MPUHSTUS PEILICHUN 1JIs1 BBIpaOOTKU 000CHOBAHHBIX YIPABIISIOUIUX BO3/ICHCTBUM.

s nocTrkeHus MOCTaBICHHOM LIeNI B Kypce «Y IPABJICHHUE CJI0KHBIMA CUCTEMAMM)
pemaroTes 3a1a4uu:

- U3yYEHHUS TEOPUU CUCTEM U BUIOB CUCTEM YIIPABIICHHUS;

- OCBOEHUS METOJ0B KOMIIO3ULIUU U JIEKOMITO3UIIMHA CUCTEM, BBISBIICHUS U
(hopMUpOBaHUS YIPABISIOLUIUX BO3/ICHCTBUI;

- U3yYEHHUS TUIIOBBIX 3aKOHOB YIIPABIICHUS U PErYJIUPOBAHUS CUCTEM
ABTOMATUYECKOTO U aBTOMAaTU3UPOBAHHOTO YIIPABJICHUS;

- OCBOCHHUS CIIOCOOOB PEIICHHUS 3a/1a4 YIPABICHUS CII0)KHBIMU CHCTEMaMHU;

- U3YYEHHIO METOA0B (hopManu3aluy 3aa4 Mo yIpaBJIeHUIO B TPYAHO
(hopMann3yeMbIX CUCTEMaX C MPUCYTCTBHEM YeJIOBEYECKOro (pakTopa;

- peain3aly HaBBIKOB 1O ()OPMUPOBAHUIO U IPUHATHIO 00OCHOBAHHBIX
YIIPABICHUYECKUX PELICHUM.

2 MecTo qucuuIInHbI (MOYJisl) B CTPYKType 00pa3oBaTeIbHOM NPOrpaMMbl

JucuuruirHa YpaBieHHe CI0KHBIMU CUCTEMaMM BXOJUT B 4aCTh Y4€OHOIO IIaHa
bopMHpyeMyI0 y4acTHUKaMH 00pa30BaTeNIbHBIX OTHOLIEHUH 00pa3oBaTeabHON MPOrpaMMBbl.

Jis n3yyeHust JUCUUIUIMHBI HE0OXO0AUMBI 3HaHUS (YMEHUS, BIIAJICHNU),
c(OpMUPOBAHHBIE B pE3yJIbTAaTE U3yUEHUS AUCIUILINH/ PAKTUK:

CucreMHbIi aHanMU3

NuTerpanus nporpammusix moxyneit B KUC

BBenenue B ciennanbHOCTh

3HaHus (yMEHUs, BIIAICHUs ), OJTyYeHHbIE IPU U3YYEHUH JAaHHOM JUCHUIUIMHBIL
OyayT HeOOXOAUMBI JUI U3Y4EHHs! TUCIMITIINH/TIPAKTHK:

BoinonHenue u 3ammuTa BeITYCKHOM KBaTM(PUKAIMOHHON pabOThI

IToaroroBka K ciaye ¥ caada rocyJapCTBEHHOI0O SK3aMeHa

3 Komnerenuun o0y4aromerocsi, popmupyemsbie B pe3y/ibTaTe 0CBOCHHUS

AUCHUILIMHBI (MOYJIS1) M IJIAHMPYEMble pe3yJIbTaThl 00y4eHHu s

B pe3ynbraTe 0CBOSHMS TUCHUIUIMHBI (MOAYIsI) «YTIpaBieHHE CIOKHBIMU
CUCTEMaMMU» OOYJArOIIUICS JOIKEH 00Ia1aTh CICTYIOIUMH KOMITETCHITHSIMU:

KO,Z[ HHAUKATOpa I/IHIII/IKaTOp JOCTHIKCHUA KOMIICTCHIINN

[1K-2 Cnoco6HOCTh K aHAJIN3Y NPOOJIEeMHOM CUTyaluu, pa3paboTke TpeOOBaHUM K CUCTEME,
MOCTAHOBKE IEJIeH CO3[IaHHsI CUCTEMBI, pa3pabOTKe KOHIETIIUN CHCTEMBI M TEXHUYECKOTO
3aaHuA Ha CO3JaHUEC CUCTCMbI, MPCACTABJICHUA KOHICIIIHNN, TCXHUYCCKOT'O 3aJaH1 Ha
CUCTEMY U N3MEHEHUH B HUX 3aMHTCPCCOBAHHBIM JIMIIaM

[IK-2.1 OneHnBaeT BHIOOP CPEACTB U METOJIOB JIJISl TPOBEICHHS CUCTEMHOTO
aHajn3a Mpu IPOSKTUPOBAHUH IMPOTPAMMHOT0 00ECTICUCHHUS ISt
ABTOMATHU3UPOBAHHBIX CHCTEM

ITK-6 CriocoOHOCTH K (hopManu3aIu 1 aarOpUTMUA3AIMH TTOCTABIICHHBIX 33134, K
HAMMCaHUIO TPOTPAMMHOTO KOJIa C UCIIOJIb30BAHUEM SI3BIKOB IPOTPaMMUPOBAHUS,




OTIpeJIeJIEHUs] 1 MAaHUITYJINPOBAHUS TAHHBIMH U 0()OPMIICHHIO TPOTPAMMHOTO KOZa B
COOTBETCTBHH YCTaHOBJICHHBIMHU TPEOOBAHUSIMU

[1IK-6.1 OreHUBaEeT Ka4eCTBO MAaTEMAaTUYECKOW MOJICTH Ipy  (hopManmu3anuu
3a/1a4¥ MPEAMETHOHN 001acTu

I1K-6.2 O1eHUBAET Ka4eCTBO pa3pabOTaHHBIX aTOPUTMOB ISl IOCIICYIOIIETO
KOJMPOBAHUS

I1K-6.3 OreHUBaET BBIOOP MPOTPAMMHBIX CPEACTB JUIS IPOrPAMMHPOBAHUS U

MaHHITYJIUPOBAHHSI JAHHBIMH B COOTBETCTBUH YCTaHOBJICHHBIMU
TpeOOBaHUSIMU




4. CTpyKTYpa, 00bEM H COJEepKaHNEe TUCUUIIMHBI (MOIYJIs1)

OO6mias TpyA0€MKOCTh AUCIUIUIMHBI COCTABIISIET 4 3a4eTHBIX eauHuI] 144 akaja. yacoB, B TOM

qHce:
— KOHTaKTHas pabora — 12,9 akaz. 4acos:
—aynurtopHas — 10 akaj. 4acos;

— BHeayauTopHas — 2,9 akaJl. 4acoB;

— camocTosTenbHas pabora — 122,4 akaj. 4acos;

— B (popme npakTudeckoil moaroroBku — 0 akai. vac;
— MOATOTOBKA K 3K3aMeHy — 8,7 akaj. Jac

<DopMa aTTeCTaluu - 3K3aMEH

AynuropHas % o
KOHTaKTHas paboTa E z ®dopma TeKyero
Pasien/ Tema 2 (B akan. 4acax) g E(‘ Bun KOHTPOJISI Ko
> 8 © | camocrosiTenpHON |  ycIieBaeMOCTH H
JIACIMTUTAHBI N £ = . | xommerennuu
O & paboThI MIPOMEKYTOYHOM
na6. | mpakr. [ £ 8 aTTeCTaluu
Jlek. ==t 1
3aH. 3aH. | O &
1. OCHOBHBIE MTOHATHUS TEOPUH
yIpaBJICHUS
1.
CamocTosTenpHoe
1. becena —
fBYyHcHe oOcyxeHne
1.1 Ypasnenue: 06beKTHI y1ebHoi 2 HyXZ)Be Ka 1IK-2.1, IIK-
c. 61,613},1 CJII/I.3a aqn , 0.5 16 HayUHOMH WH, i/IBI/II) aJE)I:HI:IX 6.1, ITK-6.2,
Y - HEIH, 381 JUTEPATYPBHI. fBHLya [K-6.3
3a/laHuH
2. Pabota ¢ N
3. YcTHsbl ompoc.
NIEKTPOHHBIM
Y4eOHUKOM
1.
CamocTrosTenpHoe
n3ydeHue
4eOHOU U 1. becena -
1.2 Cucremsl yripaBieHus: yHa - o6 éLHI/Ie
CTPYKTypa U (DYHKIIHH. J'II/ITeyaT . > nyéie <a [K-2.1, TIK-
Knaccuduxkarms cucrem 0,5 1 18 PaTypeL. - 1IPOBCP 6.1, IIK-6.2,
2. Pabora ¢ WHIUBHAYaIbHBIX
ynpasiieHUs. YTIpaBiIeHUE U N I1K-6.3
4 3JIEKTPOHHBIM 3aaHui
peryiupoBaHue. N
y4eOHUKOM, 3. YcrHbli onpoc.
BBITIOJTHEHHE
71a00paTOPHBIX
pabot
1.
CamocTosTenbHOe
n3y4YeHUe
yaeOHOU 1 1. Becena -
HAYYHOM o0cyxaeHue
1.3 Metonpl, onepanum, J'[I/ITCy:.T . 2 Hyﬁlllse <a IK-2.1, TIK-
TIPUHITUITBI YIIPABJICHUS, 0,5 1 18 PaTyprL. - 1IPOBCP 6.1, IIK-6.2,
2. Pabora ¢ WHAWBHUIYaJIbHBIX
YIPaBJISAIOIINAE TTAPAMETPHI. . I1K-6.3
AJIEKTPOHHBIM 3aJjaHui
y4eOHUKOM, 3. YcrHbli onpoc.
BBITIOJTHEHHE
1a60PaTOPHBIX
pabot
Hroro no paszaeny 15 2 52




2. C10KHBIE CHCTEMEI.
CucTeMOTEXHHKA M CHCTEMHAs
WH)KEHEPHS

1.
CamocrosTensHOe
U3y4deHHe
2.1 Omnpenenenue ¥ BUIbI ey
yueOHO U 1. becena -
CIIOKHBIX cucTeM. MeToabl HAVIHOM oBCY R IeHHE
aHaIM3a U CUHTE3a CI0XKHBIX HHTeyZT . 2 ny(()Be <a IIK-2.1, TIK-
cucreM. ITonsrue 1 18 2 P§60¥§ c. HHH;/IB I/il afbHHX 6.1, IIK-6.2,
CHUCTEMOTEXHHKH. : yan I1K-6.3
2JIEKTPOHHBIM 3aJjaHui
MHxeHepus CI0KHBIX .
yueOHUKOM, 3. YcTHBl onpoc.
CHUCTEM.
BBIIIOJIHEHHE
1a60paTOPHBIX
pabot
4
1.
CamocrosTenpHOe
U3y4yeHHe
yueOHOil u 1. becena -
HAY4YHOU oOcyxeHue
2.2 MeTozs! yrpaBiIeHus Y YA [IK-2.1, TIK-
JUTEPATYPBHI. 2. YeTHbli onpoc.
CIIOKHBIMUA CHCTEMaMU 0,5 12 6.1, IIK-6.2,
. 2. Pabora ¢ 3. ITpoBepka
pa3IN4YHON IPUPOIBI I1K-6.3
3JIEKTPOHHBIM WHIUBUYaJIbHBIX
YUeOHUKOM, 3aJaHAN
BBIIIOJIHEHHE
1a00paTOPHBIX
pabot
HWroro no pazaeny 1,5 30
3. Yupasnenue B
OpraHU3aIlMOHHO-9KOHOMUYECKHX
U COIMAIbHBIX CUCTEMaX
1.
CamocrosTenpHOe
U3y4deHHe
yueOHOM U 1. Becema —
3.1 Mertoap! onucanust HayqIHOU obcyxeHme. K-2.1. TIK
CJIOKHBIX cUcTeM. MeToabl 05 20 JIUTEPATYPBI. 2. IIpoBepka 6.1 HK, 6.2
MIPEOI0TIEHUS CIOKHOCTH ! 2. Pabora ¢ HWHAWBHUIYaJIbHBIX ’ l:[K 6 3' !
OpraHu3aluu U CTPYKTYPHI AJIEKTPOHHBIM 3aJlaHHH. '
y4eOHUKOM, 3. YcrHBI# ompoc.
BBIITOJIHEHHE
nmabopaToOpHBIX
pabot
4
1.
CamocTosiTensHOe
3.2 TlpunsTHe pelieHuil B H3y4EHHE
OpraHU3alMOHHO- eOHOI U
3I[<)0H0MI/ItIIleCKI/IX u y:a HOM 1. becena —
COLMAJIbHBIX CHCTEMAaX: nI/ITey?iT BI oboyxenue. TIK-2.1, TIK-
: 05 20,4 patypbl. 2. TIposepka 6.1, TIK-6.2,
JKCIIEPTHBIE OIIEHKH, 2. Pabora ¢
HHINBUIYaTbHBIX I1K-6.3
KOMIIETEHTHOCTb, JIULIO AJIEKTPOHHBIM sananmii
MPUHUMAIOIIEE PelICHHE, Y4eOHUKOM, '
OIICHKA KaueCTBa PEIICHUH BBITTOJTHECHUE
71a60paTOpHBIX
pabot
Wroro no pazneny 1 40,4
4. Dx3aMeH
[K-2.1, TIK-
4.1 Dx3amMeH 4 DK3aMeH 6.1, IIK-6.2,

ITK-6.3




Wroro no paszneny

Hroro 3a cemectp

122,4

OK3aMCH

Hroro no JUCHUITIIINHE

1224

OK3aMCH




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

1. Tpaguumonusie 00pa3oBaTeIbHBIEC TEXHOIOTUH, OPUEHTHPOBAHHBIC HA
OpTaHU3aIMI0 00Pa30BATEIBHOTO MPOLIECCa U MPEATOIATAIOUTYI0 IPIMYIO TPAHCIISIHIO
3HAHUHU OT MpenoJaBaTelis K CTYICHTY.

@®opMbl yUeOHBIX 3aHATHI C NCIOJIB30BAHUEM TPAJULIMOHHBIX TEXHOJIOTUM:

WNudopmanronHas JIeKIus — MocaeI0BaTeIbHOE U3JI0KEHHE MaTepHraa B
JUCLUILUIMHAPHOM JIOTHUKE, OCYIIECTBIIIEMOE IPEUMYILIIECTBEHHO BEPOATIbHBIMU CPEICTBAMU
(MOHOJIOT TIpeno1aBaTelis).

JlaboparopHas paboTa — opranu3amnus yaeOHoi paboTsl C peaTbHBIMU
MaTepHabHBIMU M HH(POPMALIMOHHBIMHA 00BEKTaMH, SKCIIEpUMEHTalIbHast padoTa ¢
aHAJIOTOBBIMH MOJICJISIMU PEATbHBIX 00HEKTOB.

2. TexHonoruu npoOJIEMHOTO 00ydeHUsI — OpraHu3aIys 00pa3o0BaTEIBHOTO MpoIecca,
KOTOpas MpearnoaraeT NoCTaHOBKY MPOOJIIEMHBIX BOIIPOCOB, CO3JJaHUE y4EOHBIX
MPOOJIEMHBIX CUTYalUi JJIs1 CTUMYJIMPOBAHUS aKTUBHOM TO3HABATEILHON IEATEIIEHOCTH
CTYJIEHTOB.

3. lHTepakTUBHBIE TEXHOJIOTUU — OpraHu3aius 00pa3oBaTeIbLHOrO MPoIlecca,
KOTOpasi IperonaraeT akTHBHOE U HEJIMHEWHOE B3aMMOJIEHCTBUE BCEX YUACTHUKOB,
JOCTHKEHHE Ha ATON OCHOBE JINYHOCTHO 3HAYUMOTO /71l HUX 00pa30oBaTeIbHOTO pe3yibTara.

@opMbl yUeOHBIX 3aHATHI C UCMOJIB30BAHUEM CIECIIHATU3UPOBAHHBIX HHTEPAKTHUBHBIX
TEXHOJIOTUH:

Jlexuus «oOpaTHOM CBA3M» — NEKIUSI—TIPOBOKALMS (M3JI0KEHIE MaTepHala ¢ 3apaHee
3arIaHUPOBAHHBIMU OIIMOKaMU), TEKIUsA-0ecena, TeKIUI-TUCKYCCUs, JIeKIUsI-Tipecc-
KOH(EpeHIIHS.

4. UndopmanmoHHO-KOMMYHHUKAITMOHHBIE 00pa30BaTeIbHbIC TEXHOJIOTUN —
opranmzaiusi 00pa3oBaTeIbHOIro Mpolecca, OCHOBAaHHAS HAa IPUMEHEHUHU POTPaAaMMHBIX Cpejl
Y TEXHUYECKUX CPENICTB PaOOTHI C 3HAHUSAMH B Pa3TUYHbBIX TPEIMETHBIX 00IaCTAX.

6 YueOHO-MeTOAUYEeCKOE 0O0ecTieYeHHe CAMOCTOATEIbHOM padoThl 00y4YarommXxcst

HpeI[CTaBJ'IeHO B IIPUJIOKCHHU U 1.

7 OneHo4YHbIe CPEeACTBA IJIsl IPOBEACHHUS IIPOMEKYTOYHON aTTeCTALINH
[IpencraBieHsbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMUYECKOe U MH(POPMAIIMOHHOE o0ecTieYeHre TUCIUIITTUHBI

a) OcHoBHasi IMTEpPaTYpA:

1. YnpaBnenue conuaibHO-3KOHOMUYECKUMH CUCTEMaMH : YYEOHUK ISl By30B / TI0]T
obmeit penakiuent 3. P. TaBacuesoii, 1. 3. Toryzosoii, JI. K. I'ypueBoii. — Mockaa :
NznarensctBo FOpaiit, 2026. — 137 ¢. — (Bsicmiee oopazoBanue). — ISBN 978-5-534-
12371-5. — Texcr : anexTpoHHbIH // O6pa3oBarensHas atdhopma KOpaiT [caiiT]. — URL:
https://urait.ru/bcode/587623 (mara obpamenus: 11.03.2026).

2. CucTeMBbl MOICPKKU TIPUHSATHS PEIICHUH | YIeOHUK U TIPAKTUKYM JJIs BY30B /
oz penakuueit B. I'. Xanuna, I'. B. UeprnoBoil. — Mocksa : U3narensctBo HOpaiit, 2026. —
501 c. — (Bricuiee oopazoBanue). — ISBN 978-5-534-20449-0. — Tekcrt : 2IeKTpOHHBIH //
OopasoBarenbHas iatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/583243 (narta
obpamenust: 11.03.2026).

0) /lomoJiHUTe IbHASA JIUTEpaTypa:

1. Tapacuk, B. [1. Marematnueckoe MOAEINPOBAHNE TEXHUIECKUX CUCTEM :
yueonuk / B.I1. Tapacuk. — Munck : HoBoe 3nanue ; Mocksa : UTHOPA-M, 2024. — 592 c.
— (Bsicmiee o6paszoBanue: bakamaspuar). - ISBN 978-5-16-011996-0. - Tekcr :



anektpoHHbId. - URL: https://znanium.com/catalog/product/2082910 (nara obparieHus:
21.04.2024). — Pexxum nocTyna: mo HOATHUCKE.

B) MeTonnueckne yKa3anus:

Mertoauueckue ykazanus npuBenensl B [Ipunoxenun 1.

r) [IporpammHuoe obecneuenue u UHTepHeT-pecypcebl:

IIporpammHoe o0ecnieuenune

HaunmenoBanue N
10 Ne noroBopa CpoKk JeiicTBuUS JIMIICH3UH

MS Office 2007 1y, 135 or 17.09.2007 Geccpouno
Professional
Anaconda Python |cBoGoaHo pacmpoctpansiemoe [10 0eccpovHO
MathCAD v.15
Education J1-1662-13 ot 22.11.2013 OeccpodHo
University Edition
MS Visual Studio
2017 Community |cBo6oano pacmpoctpansiemoe [10 6eccpouHO
Edition
Adobe Reader cB00OIHO pacnpocTpansemoe [10 OeccpouHo

IpodeccuonanbHbie 6a3bl JAHHBIX U HHPOPMAIMOHHBIE CIIPABOYHbIE CHCTEMbI

HasBanue kypca Cchuika

HannonansHas nHGOpMamoOHHO-aHATUTHYECKAS URL:
cuctema — Poccuiickuii nuaekc HayuHoro uutupoBanus | https://elibrary.ru/project_risc.
(PUHII) asp
denepanbHOE TOCYIApPCTBEHHOE OFOKETHOE
yupexaenne «DenepaabHbI HHCTUTYT URL.: http://www1.fips.ru/

HpOMLIIJ.IJ'IGHHOfI COOCTBEHHOCTH

9 MaTepuajibHO-TeXHUYeCKOe o0ecrneyeHue JUCIUIINHBI (MO1YJIs1)

MarepuanbHO-TeXHUUECKOE 0OecTieueHNe TUCIUIUIMHBI BKIIOYAEeT:

1. JleknmoHHas aynuTopus ayl. 282. MyiabTUMeINIHbBIE CPEICTBA XPAHEHUS,
nepefayd U NpecTaBiIeHHs HHPOpMalUU.

2. Komnbrotepusle kinacesl LlenTpa uapopmannonnsix rextonoruii ®I'bOY BO
«MI'TY». IlepcoHasibHbIE KOMITBIOTEPHI, 00bEAMHEHHBIE B JIOKAJIbHBIE CETH C BBIXOJIOM B
Internet, ocHaleHHbIE COBPEMEHHBIMH ITPOrPAaMMHO-METOIMYECKUMHU KOMILIEKCAMU JIJIs
peleHus 3a1a4 B 001acTH UH(POPMATUKH U BBIYUCIUTEIBHON TEXHUKH.

3. Ayauropuu JUIst CaMOCTOATENBHOM paboThl: KOMIIBIOTEPHBIE KIIACChI; YUTATbHbIE
3asbl Oubnmoreku. Bee kimacesl YUT u ACY ¢ nepcoHanbHBIMU KOMITBIOTEPAaMH, BBIXOJIOM B
VHTEepHET U ¢ JOCTYIOM B 3JIEKTPOHHYIO HHPOPMALMOHHO-00pa30BaTENbHYIO Cpely
YHHUBEPCUTETA.

4. Aynutopuii Ui IpyNIOBbIX U UHAUBUAYAIBHBIX KOHCYIbTAINM, TEKYILETO
KOHTPOJISL U TPOMEXYTOUHOH arrectaiuu. Aya. 282 u kinacesl YUT u ACY.

5. IlomemnieHust U1 CaMOCTOSATENIbHOM paboThl 00yUYaroIUXCsl, OCHAIIEHHBIX
KOMITBIOTEPHON TEXHUKOHN C BO3MOYKHOCTBIO IMOAKIIOUEHHUS K ceTH «VHTEpHET» U HaIu4nueM
J0CTYIa B 3JIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTeIbHYIO Cpey opranuzanuu. Kiaccel
YUT u ACY.

6. ITomemenust [y XpaHeHUs U TPOYUIAKTHYECKOTO OOCITYy>KUBAHHSI y4eOHOTO
obopynoBanus. LleHTp HHPOPMALMOHHBIX TEXHOJIOTUHN — ayn. 372



Hpuioxenne 1

YueOHO-MeTOAMYECKOE O0ecTIeueHre CAMOCTOSITEIbHOM PadoThl 00y4ar0 XS

[To mucuunnuHe «YOpaBieHUE CIOXKHBIMU CHCTEMaMU» MPENYyCMOTPEHA ayAUTOpHas U

BHEAYJIMTOPHAsI CAaMOCTOsITeNIbHAs paboTa 00yJaromuxcsl.

AynutopHas  caMoOCTOAT€lIbHass paboTa  CTYyJEHTOB  IPEIIOJAracT  BBIIOJHEHUE
71a00paTOPHBIX padOT IO pa3eiam.
JlaGopaTopHas padora Nel
CTpyKTypHas cxema CHUCTEMbl aBTOMaTHUYECKOTO YIIPaBJICHUS
Llenv pabomul: N3y4nTh NPUHLIUIIBI PAOOTHI CO CTPYKTYpHBIMU cxeMamu CAY.
Hnghopmayus:

CucteMy aBTOMaTHYECKOTO YIPABJIEHUS MOXKHO Pa3OuTh Ha OJIOKM, UMEIOIIUE BXOJI H
BBbIXO/1 (KaHaJbl AJIs IpueMa-Tiepeauu curuainoB). s Toro, 4ToObl moka3aTh B3aUMOCBSI3U ATHX
0JIOKOB, UCHOJB3YIOT CTPYKTYypHBIE cxeMbl. Ha HHMX KaKAblii 2JIEMEHT HM300pa)kacTcsi B BUIE
IPSIMOYTOJIbHUKA, BHYTPU KOTOPOTO 3alMCHIBAETCS €ro nepenaTtouHas GyHKIuUs, 0003Havaemas
0061yH0 W. BX01 ¥ BBIXOJ OJIOKA ITOKA3BIBAIOT COOTBETCTBEHHO «BXOMIAIIEH» U «BBIXOIALICH
CTpeJIKaMHu.

CymectByeT 1B (POPMBI 3aITUCH:

v’ onepamopnas 3anuce, KOrja nepeaaroynas pyHKIUS 3aMUChIBACTCS Kak (QYHKIMS oleparopa
muddepentmpoBanus t, BXOIBI U BBIXO/IbI 0J10KOB — QyHKIMU BpemeHu X(t) u y(t);

v’ 3anuce 6 uzobpadcenusx, KOrja mepenaTodyHas (YHKIHSA 3alKChIBAETCS KakK (YHKIHUS
KOMIUIEKCHOW IEpPeMEHHON P, a ainsi 0003HAa4eHHs] BXOJOB M BBIXOJOB HCIIOJIb3YIOT HX
u3zo6paxenus no Jlammacy X u Y.

OnHako cyTh Jiena oT 3TOro He MeHsiercs. [loaTomy panbine npu 0003HaAYSHUN CUTHAJIOB,
Oynem 0003HauaTh CHUTHAIBI CTPOUHBIMH OyKBaMU, HE YKa3blBas HE3aBHCUMYIO IepeMeHHYo (t
WIH ), a B 3aIIUCH TIEPEAATOYHBIX QYHKIHA Oy/IeM UCIIOJL30BaTh NEPeMeHHYI0 000o3HaueHust W
i W(p).

JUisi CyMMHUPYIOIIMX JJIEMEHTOB HCHOJB3YIOT CIEMUaTbHOE 0003HaueHHEe — KpYT,
pa3ouThiii Ha cexTopa. Ecim cexTop 3aiuT YepHBIM I[BETOM, MOCTYMAIOIIUNA B HETO CUTHAI
BBIUMTAETCS, a HE CKJIaJIbIBaeTCs ¢ ApyruMu. Pa3BeTBienue curnana 0003HayaeTcs TOUKOH.

MHorue HHXEHEpHbIE METOJbl HCCIEAOBAaHUS CHUCTEM YIPABICHUS OCHOBAaHbI Ha
MCIIOJIb30BaHUU TEpeaTOuHbIX QYHKUMHA. {15 mocTpoeHus nepeaaToyHoi (YHKIMU CHCTEMBI
MEX]y 3aJJTaHHBIMU BXOJIOM M BBIXOJIOM HY>KHO NPeo0pa3oBaTh CTPYKTYPHYIO CXEMY TaK, YTOOBI B
KOHEYHOM CYETE OCTajcsi OJWH OJIOK C HM3BECTHOW mepemaTouyHod ¢yHkuueit. s storo
UCTIONB3YIOT CIMPYKMYpHbule NPeodpa308aHusl.

[TocnenoBarenbHOE COEIMHEHUE 3BEHBEB:

X

— WI w2

A 4
A 4

W123 = W1+« W2 W3

HapaJ'IJ'IeJ'ILHOG COCOAMHCHUEC 3BCHLCB!
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Ecnu B cucteme ecTb KOHTYp C MOJIOKHUTEIBHON UM OTPULIATEIbHON OOpaTHOM CBS3bIO:

X X Y
2R wi L4 Wi >
L W2 |« L1 W2 [«
w12 = i w12 = v

T1-—W1xW?2 14+ W2sW3

3BEeHO MOXHO MEPEHOCUTH uepe3 cymmarop Kak Briepen (al u a2), tak u Ha3zan (61 u 62).
UroObl mpu 3TOM TepefaTovyHble (PYHKIMH HE H3MEHWIHCh, TEpe] CyMMaTOpOM HYXKHO
MOCTaBUTh JOTIOJHUTEIHHOE 3BEHO:

J 1
y
al a?

I
=

=

v




01 02

3BEHO MOXHO MEPEHOCUTH TAK)KE Yepe3 TOUKY pa3BeTBiieHus (61, 82, 21, 22), coxpaHsis Bce
nepegaToyHbie QyHKIUU:

Xy W y1>

K
;

6l 62
{ = yl
X J W l) —> W >
J’Z) > 1/W 12}
el 22

3adanue: wucnonb3ys mpaBuiia mnpeoOpa3zoBaHus CTPYKTYpHbIX cxem CAY, ynpocTHTh
NPEICTABICHHYIO CUCTEMY M HAalTH B 00IIEM BU/IE€ IEPEAaTOUYHYIO (DYHKIIHIO CUCTEMBI.

KOHmpOﬂbele 60Nnpocsl

Uro npexacrasisieT co0oit cTpykrypHas cxema CAY?

13 KakuX 3J€MEHTOB COCTOUT CTPYKTypHas cxema?

Kakue gopmsl 3anucu CAY cymiectByror?

Kaxue Bo3MOHBI coelnHeHns 3BeHbeB B CAY?

Urto 03Ha4aeT BhIpaXKEHHUE «3BEHO HAXOJUTCS B OOpPAaTHOM CBS3U»?

Yro Takoe CyMMaTOp U 4TO TaKOE TOUKA BETBICHUS?

Hatite onpenenenue nepenarounoi Gpynkunu 3seHa CAY.

Kak naiitu nepeaarounyto ¢pynkuuo CAY?

JlabopaTopHasi paGora Ne2
[Tony4uuTh SKBUBANIEHTHYIO (DYHKIIHMIO CUCTEMBI aBTOMAaTHYECKOTO YIPaBJICHUs
Lenv pabomvi: u3yunTth ciocoObl cuHTe3a CAY ¢ MOMOIIBIO BBIUYMCICHUS SKBUBAJIEHTHOM
nepeaaToyHon GyHKIUH.
Hnghopmayus:
B nayke wu3BecTHO JBa cmocoba pabOTBl CO CTPYKTypaMH CIIOXHBIX CHCTEM:
JIEKOMITO3HUIIHS ¥ KOMITO3HIIHSL.
JlekoMIo3uIMs TMpeACTaBiIsieT COO0M pa3/iesieHHe CI0XKHOM CUCTeMbl Ha OoJiee MpOCThIe

WM DJIEMEHTAPHBIE YaCTH C COSAMHEHUEM dTUX YacTei ONpeeICHHBIME CBSI3sIMH HITH Tpadamu.
Komno3unus npeanonaraeT CHHTE3 CI0XKHON CUCTEMBI U3 MPOCTHIX AJIEMEHTOB C TIOMOIIBIO MX
CBSI3BIBAHMS B OIIPENICIICHHOM IOpsiAKe. B Teopuu ympaBieHUs] caMOil MajOl YacThiO CHCTEMBI
OPUHATO CYUTATh 3JIEMEHTapHOE WM THUIIOBOE 3BEHO, HMEIOIIEee IPOCTOE OMHCAHUuE U
nenoctHocTh. PazOuenne CAY Ha 3BeHbS CYLIECTBEHHO YIPOIIAET WX HCCIEA0BaHUE. 3BEHbS
MOTYT HMETh pPa3IMYHyl0 (HU3HMUECKYI0 OCHOBY (oMeKTpuUecKre, THIPABINYECKUE,
MexaHudeckue u T.1.). COOTHOMICHUS BXOJHOTO M BBIXOJHOTO CHUTHAJIOB B 3BEHBSX OJHOTO U
TOTO K€ KJIacca OIUCHIBAIOTCS OJUHAKOBBHIMHM U (PEpeHINATbHBIMU YPABHEHUSMH U MMEIOT
OJIMHAKOBBIE JMHAMHMUYECKHE CBOIicTBa. TumoBBIe (3I€MEHTapHbBIE) 3BEHbS OMMCHIBAIOTCS
OOBIKHOBEHHBIMH U PEepeHIINATHHBIMI YPAaBHEHUSIMU HE BBIIIE 2 TIOPSIIKA.

NN E




v Veunumenvnoeseeno
B ycunutenbHOM (MpomopHHOHATBHOM, O€3bIHEPLIMOHHOM) 3BEHE BBIXOJHAs BEIMYMHA

y(t) nponopumoHansHa BxogHOU X(t):
y(t) =k*x(t)

B omneparopHoii (hopme 3TO 3anumieTcs B BUJE:
Y(p) =k,

rae K — k03 dUIMEHT MPOMOPIHOHATBPHOCTH WM YCHJICHHS— Ka4eCTBEHHBIN IOKa3aTelb,
KOTOPBII HAa3bIBAIOT KOA(PPHUIIMEHTOM IIepeIayn 3BeHa.

[lepenaTounast GyHKIUS YCUIUTEIHLHOTO 3BEHA!

W(p)=k.
v Anepuoouueckoe (unepyuonnoe) 36eHo

Anepnouueckoe 3BeHO SBISETCS HHEPIIMOHHBIM 3BEHOM MIEPBOTO MOPSIKA. ITOMY 3BEHY

COOTBETCTBYET AU depeHInaTbHOE YpaBHEHUE:
Ty (1) +y®) =k*x(t).
B oneparopHoii popme oHO 3amuIIeTcs TaK:

(T*p+D)*Y(p)=k*X(p),
rie K — k03¢ UIHeHT nponopIHOHaTbHOCTH WK YCUIICHHS, T — IOCTOSIHHASI BDEMEHH.
[TepenaTounas GyHKIUS aliepuOIUYECKOTO 3BEHA!
W(p)=k/(T*p+1).
v Unmezpupyroweesseno
HNuTterpupytouM 3B€HOM Ha3bIBAETCS 3BEHO, YPAaBHEHHUE KOTOPOTO UMEET BU:

t
y(t) =k [x(t)dt .
0

B omneparopHoii ¢opme ypaBHEHHE HHTETPHPYIOIICTO 3BEHA 3AMHIIETCS CIICTYIOIIAM
obOpazoM:
Y(p)=k*X(p)/p.

W(p)=k / p.

PaccmMoTpenHoe — WHTErpupyromiee  3BEHO  SBISICTCS — HWJICATbHBIM.  PeanbHBIC
WHTETPUPYIOIINE 3BEHbS OOBIYHO OO0JAMAIOT OMpPENEICHHON WHEPIHOHHOCThI0. [losToMy mx
BBIXOJIHAs BEIUYMHA HE paBHA TOYHO MWHTErpajly OT BXOJHOH BEIWYWHBL PeanbHOE
UHTETPUPYIOIIEe 3BEHO UMEET MePeAaTOUHYI0 (QYHKIIUIO!

W(p)=k*p/(T*p+1).
v’ 3genosmopozonopsoka

3BEHOM BTOPOTO MOPSAKA Ha3bIBaeTCA 3BEHO, AU(PEepeHIInaIbHOe ypaBHEHUE KOTOPOTrO

UMEET BUI:

[lepenaTounas pyHKIuS:

T2y O+ Ty O + Yy =k *x().
JlnHaMU4ecKue CBOMCTBA 3BeHA OTpeICsOTCs 3HaueHUsIME K03 duttnertoBT 11 T, Ecnu
T2 HUMECT 3HAUCHUC, OJIM3KO0€E K HYJIIO, TO 3B€HO HA3bIBAIOT alICPUOJUYCCKUM HUJIM WHECPIIUOHHBIM
BTOPOTO TIOPSIIKA, €CiM 11 OMU3KO K HYJI, TO 3BCHO HAa3bIBACTCS KOHCEPBATHBHBIM WIIU
aBTOKOJICOATEIIbHBIM.
B o6mem ciygae onepaTopHasi popMma 3amicu ypaBHECHHUS:

2*p? +T,* p+1)*Y (p) =k* X(p).
Hepe;[aTquaﬂ ®YHKHHﬂ 3BCHA BTOpOPO HOpH,Z[I(a
W(p) =k /(TS *p? +T,* p+1).

Jlis  anepuoJuvecKoro 3BE€HAa BTOPOTO MOpsAIKAa IEpelaTOuHyr (YHKLUUIO MOXHO
IIPEJICTaBUTh B IPYTOM SKBUBAJIEHTHOM BHUJIE:

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

rae 73 u 14— BBIYUCISAIOTCS 110 BBIPAXKEHHUIO:



T, =T, /2+ /(T 14-T7),

PaccmaTpuBas mepenarouHyro (YHKIIUIO, MOKHO CKa3aTh, YTO alEPHOIUYECKOE 3BEHO
BTOPOTO TMOPSIKA COCTOUT M3 JABYX IIOCIIEOBATEIFHO COCAMHEHHBIX WHEPIUOHHBIX 3BEHBEB
MEPBOr0 TOPSAJKA C IOCTOSHHBIMH BpeMeHWT3 W T, 3HAYCHHS KOTOPBIX JIOJDKHBI OBITh
IENCTBUTEIBHBIMY U ITOI0KUTEIbHBIMH.

Eciu 3TH yciaoBHsI HE BBITOJHSIOTCS, TO JJIs KOJIEOATCIILHOIO 3BEHA MPUMEHSIOT IS
aHaJIM3a eT0 JUHAMHYECKHX XapaKTePUCTUK HECKOIBKO Apyrue 00o3HaueHus. Eciiv BBIOIHSETCS
ycnoBue 11<2T,, T0, 0003HaumB uepe3 E=T1/2T, ,T1=2¢T, uT=T,, ypaBHEHHE 3TOr0 3BCHA B
orepaTtopHO (hopMe 3aNuCHIBAIOT B BUJE:

T2*p2+2*E*T*p+1)*Y(p)=k*X(p).
rae {— ko3 GUIUEHT 3aTyXaHusl, KOTOPBIN OMpeesieT XapakTep IePexXoqHOro MpoIecca.
[Tepenatounas GyHKIMA KOIeOATEILHOTO 3BEHA.

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

v JTuphepenyupyroweesseno
Pasnuyaror uaeanbHOe W peaabHOE 3BeHbs. B upeansHOM auddepeHimpyromemM 3BeHe
BBIXO/IHAS BeJnunHa y(t) mpormopiipioHaibHa MPOU3BOAHOM OT BXOHOU BenauHbI X(t).
JuddepeHMpYONUM HaeaIbHBIM Ha3bIBaeTCs 3BEHO, Au(depeHIranbHoe ypaBHEHNE

KOTOPOI'0 UMEET BUJL:
y(®) =k*x (1),

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

[lepenaTounast ¢yHKIUS 3BEHA:

WIH B OIIEpaTOpHOM popme:

W(p) =k*p.
v @opcupyoweessero
CDOpCI/IpyIOH_[ee 3BCHO HepBOFO l'IOp}I,I[Ka— 9TO 3BCHO, OIIMCBIBACMOC I[I/I(I)(bepeHLII/IaJ'ILHLIM

ypaBHEHHEM:
y(t) =k *[T*x'(t) + x(®)],
nepeaaroyHas GyHKIUS GOPCUPYIOIIETO 3BEHA!
W(p)=k*(T*p+1).

dopcupyroliee 3BeHO BTOPOTo MOpsiKa — 3TO 3BEHO, OMUCkIBaeMoe AuddepeHnnaIbHbIM

ypaBHEHHEM:
y(t) = K *[T2%x" (0) + 2% EXT *x(t) + x(t) |
[lepenaTounas pyHKIUsA GOPCUPYIOLIETO 3BEHA BTOPOTO MOPSIIKA:
W(p) =k(T?*p? +2*&E*T *p+1).
v 3anaszovieaioweesseno
3amazpiBaroliee 3BEHO, WIJIM 3BEHO C IIOCTOSHHBIM 3alla3/IbIBAHAEM, OIHCHIBACTCS

YPaBHEHHUEM:
y(t+¢) =k*x(t),

B orepaTopHoi hopme:

Y(p) =k *eP?.
Hepe;[aTquaﬂ (IJYHKI_[I/ISI 3ar1a3bIBarOIICro 3BCHaA.
W (p) =k*eP?.

3ama3apIBarolee 3B€HO BOCIIPOU3BOAUT 0€3 MCKaKEHHS Ha BBIXOJIE BXOJHYIO BEIMYHHY.
[Ipu 3TOM BBIXOJHAs BEIMUYMHA 3aI1a3/IbIBAET OTHOCUTEIBHO BXOAHON BEJIMYHUHBI HA IIOCTOSTHHOE
BpeMs T.
3a0anue: MOMYyYUTh SKBUBAJICHTHYIO (DYHKIIMIO CHCTEMbl aBTOMATHYECKOTO YIPABICHHS
COOTBETCTBYIOIIYIO CTPYKTYPHOH CXeMe€ CBOEro BapuaHTa W3 JjabopatopHoil paboTer Nel,
UCTIONB3YS ISl YIPOILEHUS ypaBHEHHUH Bo3MokHOCTH maketa MathCAD.

KOHmpOJZbele 680Nnpocsl



Uro npencrasiser co0oit sxkBuBaneHTHas Gyakius CAY?

UYTo Takoe TUIIOBOE 3B€HO CUCTEMbI aBTOMAaTHYECKOTO YIIpaBICHUS?
Kakumu cBoiictBamu 0071a/1at0T TUTIOBBIE 3BeHbst CAY?

Kaxoit Bug umeet nepenarounas GyHKIHs O€3bIHEPIIMOHHOTO 3BeHA?
Kakoii Bz nmeer nepenatoynas QyHKIHS allepuoIM4ecKoro 3BeHa?
Kakoii Bug nmeer nepenatounasi GyHKIUS HHTETPUPYIOLIETO 3BeHa?
Kakoii Bun nmeer nepenatodnas (yHKIHS 3B€Ha BTOPOTO MOpsiiKa?
Kakoii Bun nmeer nepenatounasi GyHKIUS 3BEHA 3ara3/IbIBaHU?

Kakoii Bun numeer nepenatounast GyHkus audepeHupyromniero 3seHa’?
0. Kaxoit Bug umeeT nepenatounas GyHkius popcupyromero 38eHa?

1. Kakue komanpl makera MathCAD MOHO MCTIOIB30BaTh MPU BBIYHCICHUH YKBUBAJICHTHON

bysKIUn?

RBOOoNO~WNE

JladopaTopuast padora Ne3

KonnexkruBHoe mnpuHsTHe pemeHuid. OnpeneneHue IUCIEPCUU, JTOBEPUTEIbHBIC
UHTEPBaJbl, OIPEIEICHUE ONITUMAIBHOTO PELICHUS

Henvpabomut

O3HaAKOMUMBCAL C PA3TUYHBIMU AICOPUMMAMYU NPUHAMUS KOJEKMUSHBIX PeuleHUll 2pYnnou
9KCNEpmMos u Memooamu onpeoeieHus ONMUMAIbHO20 PeUleHUs.

Hngpopmayusn

['onocoBanue sBiS€TCSA OAHUM W3 BXXHEUIINX WHCTPYMEHTOB MPHUHATHS perieHuil. B
HacTosmee BpeMs pa3paboTaHO W TPHUMEHSETCSs Ha MPaKTHKE OONBIIOEC YHCIO CHCTEM
rOJIOCOBaHUS, OTJIMYAIOIIUECS TPOLEAypaMH M CIocO0aMH TMPOBEACHHSI TOJIOCOBAHUA U
00pabOTKM X PE3YNIbTATOB JIsl BBISBICHHUS MOOSAUTEIICH.

Otcuer wucclaenoBaHUM, CBA3AHHBIX C CHUCTEMaMH TOJIOCOBAHMS, OOBIYHO BEAYT OT
¢dpaniy3ckoro ydeHoro mapkmza ne Konmopce (1743 — 1794), xotopblii chopMyaupoBai
OPUHIMN (IpOLEeaypY) onpeaeneHus moOeaAUTeNs B X0A€ AEMOKPATHYECKUX BHIOOPOB.

Haubonee pacnpocTpaneHHbIe TPOLIETYPhI TOJIOCOBAHUS.

1. Ilpoyedypa Konoopce. Jlyumieit cuutaeTcs anbTepHATHBA, KOTOPYIO OOJIBIIIE TOJIOBUHBI
9KCIIEPTOB IPH NMONAPHOM CPAaBHEHUU CUMTAET JIydlle 000l apyroi u3 X.

2. Peoaxmupyrowas npoyedypa. OHa 3aKIIt04aeTCs B MOMAPHOM CPaBHEHUHU albTEPHATUB U
OTOpachIBaHUU TEX, KOTOPbIE MO OOJBIIMHCTBY TOJIOCOB MPHU3HAHBI XyAmuMHu. OcTaBlIuecs
aNbTepHATHBBI CHOBA CPABHUBAIOT JIO TE€X MOP, ITOKA HE OCTAHETCS MOCTEAHSS Mapa allbTePHATUB,
13 KOTOPOU BBIOMPAIOT JTYUIIIYIO.

3. Ilpoyedypa Konenanoa. B 310l mpouieaype MpOU3BOISATCS TMapHBbIE CPaBHEHHUS BCEX
anbTepHATUB. AJIbTEPHATHBA IPU MApHOM CPAaBHEHUH, MOJIY4YHMBIIAs OOJIBIIMHCTBO T'OJIOCOB,
noJryyaeT oJuH Oasul. AnbTepHaThBa, HaOpasias OoJblee Yuciao OaIoB, CYUTACTCS TYUIICH.

4. Ilpoyeoypa maxcumym. Jlydmieil cuuraercst anpTepHAaTHBA, HaOpaBIlas camoe OoJbIIoe
YHCIIO TOJIOCOB (HO HE 0053aTeIbHO OOJBIIIE MOJIOBUHBI).

5. Ilpoyedypa Oonvuwuncmea eonocos. Jlydien anbTEpPHATHBOM CUMUTAETCS Ta, KOTOpas
nepBoil Habpasia 6oJIbIIe MOJTOBUHBI TOJIOCOB.

6. Ilpoyedypa Bopoa. CoriiacHO 3TOH MpoIeype, pe3yabTaThl TOJIOCOBAHUS BBIPAKAIOTCS B
BUJIE YKcia 0aioB, HAOPAaHHBIX KAKIOW anbTepHATUBOU. [lycTh 4MCIO ambTepHATUB PaBHO 7.
Torna 3a mepBoe MecTo NMpuUcyxaaercs n 0amioB, 3a BTopoe — (1 — 1) u T. 1., 3a TIocTeIHee — OJTUH
Oamn. [lanee moacYUTHIBAETCS YUCIO OATUIOB JUIS KaXKIOM allbTepHATHBBI U Jy4llleld CUHTAETCS
aNbTepHATHBA, HaOpaBIIask OOJBIIYI0 CYMMY.

7. Msaexuu peumune. YYaCTHUKH TOJIOCOBaHMS MOTYT TOJOCOBAaTh 3a JH00OOE YHCIO
anbTepHaTHB. Jlyulie cunuTaercs anbTepHaTHBa, HaOpaBIlask OOJIBIIEE YHCIIO T'OJIOCOB.

ITocnenHro0 mpouenypy HMHOraa MCHoiab3yroT B ['ocymapcrBeHHOW [[yme poccuiickoro
napinamenTa. [Ipoliecc ronocoBaHus TakkKe MOXKET MPOXOJIUTh B HECKOJIBKO UTEpauuil (TypoB),
€CJI €T0 PE3YJIbTATHI HE YAOBIETBOPSIOT KaKHe-THO0 BIUSATEIbHBIC TPYIIHI yYaCTHUKOB, HO, KaK
MIPaBUJIO, OHOTO TOJI0COBaHUS ObIBAET JOCTATOYHO.

[ToMuMO mEpEeUUCIEHHBIX MPOLEAYp, NPUMEHSIIOTCS IMpaBUjia €AMHOTJIAcus U KBa-
audupoBaHHOro OonbuHCTBA. KBanuduimpoBaHHOE rojI0COBaHUE TTO3BOJIIET MEHBIITMHCTBY



YY4aCTHUKOB (HO He MeHee 1/3) 3a0mokupoBaTh NpuHATHE pemieHus. [IpaBuino exuHOrIacHs
NPUMEHSIETCS, HampuMep, B TMpouecce coryacoBanus pemeHuid wieHamu HATO, a
KBaJTM(pHUIHPOBaHHOTO OonbIIMHCTBA — B ['ocynapcTBeHHO# [lyme poccuiickoro napiaaMeHTa mpu
NPUHATAM KOHCTUTYLIMOHHBIX 3aKOHOB M mpu npeogoneHun Veto Cosera denepanum wim
[Ipe3unenta. Hanbonee 3¢hheKTUBHBIM AJIst TPUHATHS PEILICHUH CYMTACTCS MPUHLIUI MPOCTOTO
OOJIBIIMHCTBA.

JUist noBbIIeHUs] 0ObEKTUBHOCTH BBIOOPA JTYUIIECH aabTepHATUBBI MOXKHO IPOBECTH BHIOOP
[0 pPa3HbIM CHUCTEMaM TOJIOCOBaHHUS M IPOAHAIM3UPOBATH AJIBTEPHATUBBI, OKa3aBLIUECA
ayqmuMu. B cimyuae, Korja JydIIMMH OKa3bIBaeTCS HEOOJBIIOE YHUCIO albTepHATHUB, BHIOOD
ay4dmux AoJkeH ObiTh mposeneH JIIIP u3 momydeHHBIX anmbTepHaTHB. [IpeniokeHHbId crocoo
BbIOOpa IO3BOJIAET COKPATUTh HCXOJHOE MHOXKECTBO AJIbTEPHATUB JI0 HECKOJIBKUX U JaeT
BO3MOKHOCTB JIIIP cocpenoTounThes Ha aHanu3e UMEHHO 3TUX aJIbTEPHATHUB.

JlaHHBIH TIOIX0/1 MOYXXHO PEKOMEH/I0BATH JUISl PEILICHHS 33a]]ad BBIOOPA, B KOTOPBIX OOJIBIIIOE
YHCIIO KPUTEPUEB (71 PABHO HECKOJIBKUM JIECATKAM).

3aoanusn

3aoanue 1

1.1. [IpoBoauTCcst McciaeAOBaHUE HOBOTO TEXHOJIOTMYECKOTO Mporecca. st yCrnemHoro
MOJICTTUPOBAHUSI HEOOXOJUMO CHHU3UTHh pa3sMepHOCTh 3ahauu. C 3ToW Lenbl0 co3JaHa rpymnmna
OKCIIEPTOB M3 CEMH YEJIOBEK, KOTOpHIC JIOJDKHBI BBIJICIUTh HaWOOJIee BaKHBIC (HAKTOPHI,
BIIUSIONINE HA mpoliecc. J[s aHanu3a npeanoxkensl cneayromme ¢pakropel: 1 — Temneparypa; 2 —
JaBJieHUE; 3 — Ka4eCcTBO MaTepuaia; 4 — 3JeKTPOMarHUTHOE M3JIy4eHHUe; 5 — CKOPOCTh MOJauu
BO3/yXa; 6 — MHTEHCUBHOCTb Harpesa; 7 — ¢popMa o0ObEKTA.

BcenencrBue manmoil M3ydeHHOCTH MPOOJIEMBI OKa3aJioCh HEBO3MOXKHBIM JIaTh OIICHKHU
dakropoB B Oamnax. [losToMy cemb 3KCHEPTOB MPOPAHKUPOBAIH (PAKTOPHI MO YMEHBIICHUIO
CTeneHel BaKHOCTH BIIUSHUSA Ha Tipoliecc. Pe3ynbTarsl paH>)KUPOBKH MPOBEJCHBI HIKE:

Xg > Xg 2= Xy 2= Xg = X4 0C X = X,

Xo = Xg = X5 = Xy = Xg = X, = X

Xy = X = Xg = X, = Xg > X, > Xy,

Xy = Xg = Xy = X = X = X, > X,

Xy > Xg = Xy = Xy = Xg 0C X > Xg,

Xo = Xg =X = X5 = Xy = Xg = Xy,

Xg > X4 > Xg > Xg € X, = X, > X,

[TpopamxupoBath (HaKTOPHI, HCIONB3YS Pa3IHMUYHbIE METOMAbI KOJJIEKTUBHOTO MPUHSATHS
penieHusl.

1.2. B cembe XUBYT J[BE KOILIKH, KOTOpPBIE €IAT, M HECKOJbKO YEJIOBEK, KOTOpbIE
3apa0aThIBAIOT ACHBIM U XOJAT B Mara3uH. Kolliku cornacHsl ymoTpeoisaTh B MUILY: X1— PBIOY; X7
— CyXOH KOpM; X3 — OBCSIHYIO Kallly; X4 — Kosbacy; xs — msico. [Ipobiemy onpeneneHus KOmaybero
parroHa peniaroT 00e KOIIKU U TIIaBHBIN TOOBITYMK B ceMbe. OHHM PaCOIONKUIH aTbTEPHATHUBEI B
MOpsiIKe YOBIBAHMS UX BAYKHOCTH:

— KOT: X > X, = Xy > X, =X, ;

— KOWIKA: X, ™ X > X, > X3 = X, ;

— XO3SUH: Xy = X, > X > X, > X .

[TpopamxupoBaTh (aKTOPBI, HUCIONB3YS PA3THUYHBICE METOABl KOJUICKTUBHOTO TMPUHSATHS
pelieHusl.

1.3. Cetn YHUBCPCAJIBHBIX MAara3nuHOB IPCIAJIOKCHO I pCain3alilul CEMb HauMEHOBaHUM
HOBBIX TOBAapOB (x1—x7). ['pynmna u3 nst 5KCepToB MPpOoBeJa PaHKUPOBKY TOBAPOB, YUUTHIBAS UX
HOTpe6I/ITeJIBCKI/Ie CBOfICTBa, OXKNJACMBbIC CITPOC, YCJIOBHUA NOCTABKH U XPAHCHUS:

—3KeHepT 11 X, > X, o€ X3 > X, > X > Xg € X, ;

—3KCHEPT 2: X; o€ X, o€ Xg &= X, > Xe > X5 > X ;



—3KCHEPT 3: X, o€ X, > Xz > X, o€ X > X5 > X
—3KCHEPT 4: X > X, > X3 > X, o€ X5 >= X; > Xg;
—DKCIIEPT S: X = X, = X3 = X, > Xg o€ X; o€ Xg.
[TpopamxupoBath (HaKTOPHI, HCIONB3YS PA3IMYHBIC METOJIBI KOJJICKTUBHOTO MPUHSATHS

pemIeHus.
1.4. PazpaboTtaTs mporpaMMHBIi MPOIYKT AJis petenus 3aaa4 1.1 —1.3.

Hudpopmayusn

JIOBOJIBHO 4acTO MpPH UCCIIEI0BAHUH AIbTEPHATUB BBHITIOJIHIETCS UX OLICHKA 110 HEKOTOPOM
KOJIMYECTBEHHOW IKaine. B 3Tom ciywyae sl NPUHSATHS TPYNIIOBOIO PELICHUS HEOOXOAUMO
MPOPAHKUPOBATH 3TU ATLTEPHATUBBI O MIPUBEICHHBIM OLICHKAM.

3adanue 2

2.1. [Hecats crymeHtoB (91 — Oi19) oueHwan 1o 100-OamnpHOM — mikane
OCTPOCIO’KETHOCTHKHUT A. Mapununoii: A1 — «Mmmto3us rpexa»; Ay — «Ctunuct»; Az — «Mrpa Ha
qy»)oM 1ose»; As— «CMepTh paau cMepTu»; As — «Hyxas macka» (Tadin.l).

Tabmuna 1. Ouenku kaur A. MapuHUHON

C) Kuura

CriepT Al A2 A3 A4 A5
C] 45 10 50 10 85
9, 5 30 95 35 80
D3 30 70 85 70 30
D4 20 30 50 25 85
D5 30 50 15 90 30
g 80 95 50 90 80
97 5 15 15 50 5
Dy 60 1 80 65 80
Dg 70 55 20 70 60
D16 95 65 |, 10 25 70

[TpopamxupoBaTh KHUTH, WCIIOJB3YsS pa3HbIE METOAUKHA KOJUICKTUBHOTO TIPUHSTHUS
pELICHU.

2.2. B xonme roma skcrepramu (31 — Is) omeHuBanach no 100-OayuibHOM 1IKase
HAJICKHOCTh MATU 0aHKOB: A; — «Mnepuany»; A, — «Bo3poxkaenue»; Az — «BHEIIDKOHOMOAHK;
A4— «MoccTpoiidKOHOMOAHK»; As — «Anbdabdbank» (Tadu. 2).

Tab6nuna 2. O1eHka Hage)KHOCTH OaHKOB

6)3 bank

CIIepT A1 A2 A3 A4 A5
el 10 34 20 54 60
2 87 53 23 70 56
D3 10 25 70 90 23
Dy 27 80 98 24 11
s 78 81 56 45 34

[TpopamxupoBaTh OaHKH, HCIIONB3YS Pa3IMYHBIE METOIBI KOJUICKTHBHOTO TIPUHSTHS
peweHnii. /laTh rpynmnoByo SKCIEPTHYIO OLEHKY, OLEHUTh COTJIaCOBAaHHOCTh MHEHUH SKCIIEPTOB.

2.3. IIpunexxHblid CTYJEHT MPOBOJMT €KEIHEBHO B MHCTUTYTE A0 BOCbMU 4acoB. [y moa-
JiepKaHusl paboTOCIOCOOHOCTH €My He0OXOIMMO ChellaTh XOTs Obl OAUH XOT-A0T. [Ipu npuHATHH
peleHus, TJe ero MoKymnaTh, ObLUTO BBIIEIICHO IMECTh OCHOBHBIX KPUTEPUEB OIICHKH TOPTOBOM
TOYKHU: CBEXKECTh OYJIKH; KaUYeCTBO KeTUYIa; HAJTMYUE TOPUHUIIBI; CIIOCOO MPUTOTOBIICHHUS COCUCKU
(medeHasi/BapeHas); IeHa XOT-I0Ta; YAAJICHHOCTh TOPTrOBOM TOYKH OT HHCTUTyTa. lIaTh
CTYAEHTOB (110 OJTHOMY € Ka)JI0T0 Kypca) OLEHUIIN BaKHOCTh IMapaMeTpoB B Oamax (tadi. 3).

Tabmuna 3. OreHka BO3MOXKHBIX CIIOCOO0B 00€0B ISl CTYIEHTOB



Kpurepunit

DKcnepr

bynka Keruyn ['opuunna Cocucka Ilena Paccrosinue
1-i1 xypc 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-ii xypc 6 5 10 7 8 9
5-it xypc 9 20 25 20 7 35

IIpopaHkupoBaTh KPUTEPUU 110 BAKHOCTHU, HUCIIONB3YS Pa3HbIE METOJbl KOJUIEKTUBHOIO
IPUHATHA pelieHni. OLIEHUTDb COIIACOBAHHOCTh MHEHUH 3KCIIEPTOB.

2.4. B xakoM rojty — pacCUMThIBaH,
B kakoii 3emiie — yraapiBai,

Ha cTo6oBoit 1opokeHbKe
Conutuce ceMb ppIOaKoB.
Comuucs — v 3aCOpUIH:

Ha uto noBuTh yno6nee,
Hanexwneit na Pycu.

Poman cka3zan: nHa xnebymex (1),
JleMbsIH cKa3ajl: Ha KOpoukH (2),
Jlyka ckazan: 6necny (3).

Ha uepBsuka (4), HO TOHKOTO —
Ckazanu Opatbs ['yOuHbI,

HNBan u Mutponop.

Crapuk [TaxoMm noryxumncs

W MonBuUII B 36MITIO TJISIIFOYU:
Ha moTtsuieuka kpactoro (5),

A TIpos cka3ai: kpymy (6)...

Htak, umeem cemb pribakoB (D1 — D7) U mecTs npuMaHok. [Ipeobpazyem ux B 3KCTIEpTOB U
anbTepHaTHBBL. M3BECTHO, KaKkue albTepHATUBBI UMEIOT NEpBBIN paHr. B3sB Ha cebs cMenocTsh U
MPOCTaBUB BCE HEAOCTAIONIME paHTU (aBOCh, PHIOAKM M HE Y3HAIOT), MOJYYHM CJEAYIOIIHe
pe3yabTaThl (Tao. 4).

Tabnuna 4. PamxupoBaHue MPUMaHOK JUIsI PhIOATKI

IIpumanka
Pri6ak-skcnept

1 2 3 4 5 6
91 1 2,5 6 4,5 4,5 2,5
9 2 1 6 4,5 4,5 3
3 3,5 3,5 1 5 6 2
Dy 4 4 6 1 2 4
05 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/IpOBaTB [IPpUMAaHKH, HCHOJIB3YS PA3HBIC MCTOABI KOJUICKTUBHOI'O MNPUHATHUA

pemieHni. OEHUTH COTJIACOBAaHHOCTh MHEHUM HKCIIEPTOB.

2.5. Pa3zpaboraTh MporpaMMHBII MPOIYKT /s perreHus 3aaaq 2.1 — 2.4,

KoumponwbHnuvie 6onpocwi

1. AusropurMudeckue criocoObl JOCTHKEHUS LENIEH.
2. TloHATue ageKBaTHOCTH U MEpPBI aIeKBATHOCTU MOJAEIIH.
3. Paznuuus Mexay MOJENbIO U IeHCTBUTEIBHOCTHIO.




Heanropurmudeckue crmocoObl JOCTHKEHUS TIENICH.
Onpenenure 00IIYIO 3a/1a9y TPUHITHS PEIICHUM.

UYro mpezcraBiseT co0oif 3a1a4a BeIoopa?

Yro mpencrasisieT co0oii 3aaua BHIOOpa anbTepHATUB?
UYrotakoepaHr?

JJist 9ero mMpOBOIUTCS PAHKUPOBAHUE ATTEPHATHUBR?

©COoN O A

JlabGoparopHnasi padora Ne4

[TpuHIMIBI yIpaBI€HUS CIIOKHBIMU CHCTEMaMU

Lenv pabomul

Hayuutbcs cTaBUTB 331a4y yIIPaBIEHHs B CI0XKHBIX CHCTEMaX.

Hugpopmayus
VhpaBieHue CIOXKHBIMH CHCTEMAaMH IMPUHLMIMAIBHO OTJIMYAETCS OT ONTHMAaJbHOIO
(mporpaMMHOI0) yrpaBi€HUsl, TO €CTh IEPEBOJ] CUCTEMBI JI0 HKEJIAEMOT0 COCTOSHUS HEKOTOPHIM
ONTUMAJIBHBIM IyTeM. OTO OOBACHSETCA TEM, 4YTO IOBEJIEHHE CIOKHBIX CUCTEM TPYAHO
CIPOrHO3UPOBaTh, a OINPENEIUTh U TeM O0oJiee «HaBs3aTh» CHCTEME «ONTHUMAJIbHBIIN» IYyTh
nepexoAa K JKEIaeMOMY COCTOSHUIO IPAaKTUYECKH HeBO3MOXHO. IlosTomy ympaBieHue
CJIO)KHBIMH CHCTEMaMH{ TIO COACPIKAHUIO M MEXaHU3MY ACUCTBUS OMKe K (DU3HOIOTHYECKUM
npoiieccaM BO30Y>KAE€HUS U TOPMOXKEHHSI, TO €CTh BHEIIHETO U BHYTPEHHET0 CTUMYJIMPOBAHUS.
[Ipsimble 1 oOpatTHbIe CBSI3U, BCE BUABI U (POPMBI BO3JACHCTBUII — 3TO He 0oJiee YeM CTUMYJIBL,
KOTOpbIE BO30YX/IAI0T WIIK TOPMO3AT IPOLIECChl, Iporcxoasaiye B cucreme. [loaromy npobiema
YIPaBICHUS CJIOKHBIMU CUCTEMaMM 3aKJIH0YAETCs B MUCCIEAOBAHUN BIMSHUS 3TUX CTUMYJIOB Ha
IIOBEJICHUE CHCTEMbl M KOHEUHBIH pe3yiabTaT, a Takke B MNPUMEHEHMHM 3TUX CTUMYJIOB IS
JOCTIDKEHUS skeraeMoit 3¢ pekTuBHOCTH (HYHKIIMOHHUPOBAHUS CUCTEMBI. 32 U3MEHEHHEM YPOBHS
CTMMYJIa U COCTOSHUSI CUCTEMBI BO30YKIEHHE MOXKET MEpPEeHTH B TOPMOXKEHHE U HaoO0OpOT.
VYnpaBieHue JTOHKHO JOCTHraThCsl LIEHOH CPAaBHUTENIBHO HE3HAYUTEIBHOI'O SHEPreTHYeCKOro
pecypca. TUIMYHBIM TIPU 3TOM SIBJISETCS MH(OPMAIIMOHHOE YIPABJICHHE, BO BPEMsSI KOTOPOTO
JHEPropecypc YIpaBJICHMs SIBJISETCS HE3HAYUTENIBHBIM OTHOCHTEIBHO JHEpropecypca camomn
cucrtembl. HeoOxoaumo TakXke YYWUTHIBaTb, 4YTO CJIOXKHBIE CHCTEMBI KpoMe€ OO0JbIIOTo
JHEPropecypca UMEIOT TaK)K€ 3HAUYUTEIBHYIO TMHAMUYECKYI0 HHEPLIUOHHOCTb.
B ob6mem cinyuyae ¢popMaabHy0O MaTeMaTUYECKYIO0 TOCTAHOBKY 3aJjaul YIPABJIECHUS CIOXKHBIMU
CHUCTEMAMH MO>KHO TPEJCTaBUTh TaK:

f V), A=), [V - &) dRls, 0. 1), .
_=:I: -t -
[¥(s- 8 dR[(s.0), 1), xt,1,), u(t,T,)

rae Y — BBIXOJ CHUCTeMBI; X(t, tX) I X — Bnusiaue cpensr; Fi, f=lk , — U3BECTHBIC (YHKIIUU;
u(t, tu) I U — MHOeCcTBO BO3MOXKHBIX U JIOMYCTUMBIX yIpaBieHwuii; tu, tX, di — omo3nanue.

Heo6xoanmo HaiiTu yripaBieHue £1.%) , 4TO 0OecreunBaeT BHICOKYIO 3()(PEeKTUBHOCTD CHCTEMBI.
PeanbHas BO3MOKHOCTH yIpaBlIeHHUS 3aKJIFOYAeTCsl B TOM, YTOOBI, BO3/IEUCTBYS Ha MPOIIECCHl B
CUCTEME, CTHUMYJIMPOBAaTh HMX B HAIPABIECHUU OIPENEICHHON OpPUEHTAlMM Ha IOBEACHUE
CUCTEMBI, OJIM3KOE K KEeJTaeMOMY.

3aMeTHM, 4TO CTENeHb BIUSAHUA (DYHKIMHA, BXOAAIIMX B BeIpakeHHe D(X), HEOAMHAKOBBIN IS
CUCTEM pa3HBIX KJIAaccoB: Y(f) — XapakTepus3yeT COCTOSHHE BBIXOJIOB CHCTEMBbI B HaudalbHBIN
MOMEHT ymnpaBieHus; Y(t —t) — moBeaeHHWE CHUCTEMBbl Ha HMHTEpBajie, IMPEIIICCTBYIOIIEM

=T

fre-s)an(en 0l o
YIPABJIEHUIO (IPEABICTOPUS. CUCTEMBI), “—= i=Lk _ MHOXKeCTBO,
KOTOPOC OoNpCaACIACT TUIIOBBIC CBOMCTBA CHCTEMBI, €€ CHOCO6HOCTB K YIIpaBJICHUIO U BHYTPCHHUC
TCHACHIIMHN, OTHOCHUTCIBHO CTa6I/IHBHBII>'I THUII €€ IIOBCACHUS N praBJ'[ﬂeMOCTI/I, BHyTpeHHIOIO
MOTHUBALIUIO U TOMY HOHO6HOC.

PaccmoTpum yacTHBIE CiTydau.
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1. ®ynkuus @ Takasg, uro BiausgHUe tna CpPaBHUTEIBHO

d¥
§ =t 1O, x(t ), u0m,)] §
HE3HAYUTEIbHBIN. B 3TOM citydae Ecmu ¢pynkuuns © nunHelHa u X =

0, tu =0, monyyaem:
dl
— =AFV+u+ fity.
T Ji
DT0 3aJ1aya MpOrpaMMHOTO YIIpaBJICHUs, XapaKTepHa I TexHudeckux cucreM. Ecimu x 1 0, To
ﬁ=J-¢1I"+u+:c+f(rj|.
cdt
DTO yNpaBlIeHHUE B YCIOBHUSIX COBMECTHOTO JICUCTBUS WIIH MPOTHUBOJACHCTBUSI.
B cnyuae, xorna f(t) = 0, umeem:
ﬁ =AV+u+E&,
o3
re X — HeKoTopas ciydaitHas QyHKIHSA. ITO CTOXaCTHYSCKOE YIIpaBJIcHHUE.

=t —

{Im ~&)dR{(s.1), r}},f s
2. ®yukius O cnabo 3aBUCUT OT -~ Tornma
i—?ﬂ[r, @), Y-, xl -t -]
Hmeem ympaBieHue, 4TO HE OMUPAETCS HA MOTUBAIIUIO, & CYIIIECTBEHHO 3aBUCUT OT CUTYallud Ha
uHTepBaje [t —t, t]. DTO cuTyallMOHHOE yIpaBjeHHUE. 3aJaud CHUTYAllMOHHOTO YIIpaBJICHUS
XapaKTEePHBI IS TPOU3BOJICTBEHHBIX CHCTEM.
3. ®ynkuus @ nuHelHa U OT BPEMEHU HENOCPEACTBEHHO HE 3aBUCHUT. Toraa

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

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

OTOT citydail XapakTepeH A HeUTpanbHOU cpefbl. JoOuThest BbICOKON 3((EKTUBHOCTH MOXKHO
TOJIbKO TPUCIOCOOJIEHUEM CBOMCTB CHCTEMBI, YTO CIIOXHWJIack Ha uHTepBasie (—¥ t —t], B
CUTYyalluH, CIIOKUBLIMECS Ha MHTepBase (t —t; t], TO ecTh ajanTUpPOBAaHHE CHUCTEMBI 3a CUET
yhpaBiaeHUs. DTOT TUI YIPABIIEHUS HAa3bIBAE€TCS alanTUBHBIM. OHO MCHOJIb3yeTCs TOrAa, KOraa
IIPOLIbIE TEHACHIIMY B IIOBEJEHUH CUCTEMBI HE OUEHb BIUATENBHbIE (KOI1a MX MOYKHO U3MEHUTH
B T€UEHHE KOPOTKOTO MHTEPBAJIa BPEMEHH).

4. ®ynxnusa O 3aBUCUT OT BPEMEHU:

t, ¥, ¥t -, T}f(s -&)dR s 0.t

“Tves - 8,)dm (s ). 1) xlhn, ) uitn)

B takom cnyuyae ympaBieHHE JOJDKHO BJIMSITh Ha BHYTPEHHIOO MOTHBAIIMIO CHUCTEMBI, a 3TO
BO3MOXHO TOT'J1a, KOT/Ia 3Ta MOTHBAIUA XOTs Obl YaCTUYHO U3BECTHA.
5. PaccMoTpuM ynpaBlieHHs, 4YTO MEHSIET CBOICTBA (ITOBEICHUE, CTPYKTYPY) CUCTEMBI:

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

(s - 8,0aF, *{(s.0.8), x(t.1), u(t1,)

B pesynbrate ynpasnenue u* Ha uarepsaie (t —t; t] pynkmus @ namensercs Ha ©*, Fi— Fi*, to
€CTh MPEeBpAIlaeTCsl CTPYKTypa CUCTEMbI. DTO Mpoliecc GOpMUPOBAHUS HOBOH, MEPECTPOSCHHON
CHCTEMBI, KOTOpasi HAauMHaeT (yHKIIMOHUPOBATH B MOMEHT BPEMEHHU t.

Orta nepecTpoiika MOXET MPOUCXOAMTh Kak IO/ BIUSHUEM BHYTPEHHUX (aKTOpOB
(camoopranm3anus), Tak M 3a CUET BHEIIHMX BO3JEWCTBUI (opranmzanus) (CaydalHbIX WU
JETEPMUHUPOBAHHBIX — HEKOTOPOW BHYTPEHHEH MJIM BHEIIHEW mporpaMmbl). B HOBO# cucteme
MOTHUBAIIUS HAKAIUTMBAETCS Ha HHTEepBasie (t — t; t] u JAeiicTByeT HOBOe yrpasieHue u(t, tu).
VYrpanenue caMoopraHu3amueil (OpraHu3anyeil) 3aKIrovacTcsl B pa3/ieJICHUN CTapOd CUCTEMBbI
JI0 YPOBHSA MOJICUCTEM M KOMIIOHEHTOB, KOTOpble HEOOXOAUMBI I HOBOM CHUCTEMBI; CO3JJaHUU



HOBOH CTPYKTYPbl CHCTEMbI, IOJArOTOBKE CHUCTEMbl K BOCHPHUATHIO yrpaBieHus u(t, tu);
HENTpaau3auu B BO3MOXKHBIX Mpeesax HeOJaronpusaTHbIX (B YaCTHOCTH, TAKUX, YTO MELIAIOT
MpolieccaM CaMOOPTraHU3alK) BO3IEUCTBUM CPEIbI.

3aoanue

[IpuBecTH TIpUMEpPHI PA3IMYHBIX THIIOB YIPaBICHHS B MNPHPOJHBIX, TEXHUYECKUX U
COLMATTbHO-9KOHOMHYECKUX CUCTEMaxX. BBITIOIHUTE ONMCAHKUE CIIOKHOM CUCTEMBI YIIPABIICHUS 110
BBIOOPY yYalerocs.

Konmponvhusie 6onpocsi
1. IlpuBenuTe MPOCTEUIIYIO CTPYKTYPHYIO CXEMY YIpPaBICHUS M OOBSCHUTE CYIIHOCTH U
Ha3HAYCHHE KaHaia 0OpaTHOW CBSI3H.
2. Chopmynupyiite ocHoBHBIe TpeOoBanus k CY u OV.
3. B dem 3akiodaercs CyIIHOCTh 3aKOHA HEOOX0AMMOro pasHooOpazus Dmou miss CY?
4. B ueM 3aKiII0YaEeTCs pa3andue MeXay 3aMKHYTbIMU U Pa30MKHYTbIMU CY?
5. .B uem 3akimrouaroTcsi 0COOCHHOCTH YIIPABJICHHS B CIIOKHBIX CHUCTEMaXx ?

JlaGoparopHasi padora NeS
MGTOI[BI OLICHKH COI'JIaCOBaHHOCTHU MHEHHUH OKCIICPTOB
e padoTsl
O3HAaKOMHUTBECS H HAayYUTbCA MNPHUMCHATH MCETOAbI OLCHKH COINIAaCOBAHHOCTU TI'PYIIIbI
JKCIIEPTOB

BapuanTt Ne 1

Hcxonuple naHHBIe. DKCHEpPTHAs TPYIIa W3 IATH YEIOBEK IPOBENA OLEHKY CEeMH
aIbTepHATHUB B OaJuIax.

Oken AJbTEpHATUBBI
epTHI Al A2 A3 A4 AS A6 A7
€)! 60 30 60 50 45 40 50
22 100 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

BbrancnuTh 3Ha4eHHsT BECOBOTO BEKTOPA, OIEHUTH TPYIIOBYI COTIACOBAHHOCTH
sKcrepToB. Pa3paboTaTh MPOrpaMMHBIN MPOMYKT JJISL ONMPEICICHHS COTJIACOBAHHOCTH BCEX
9KCIIEPTOB.

Yposenb 3HaunMocty aibdha = 0,05

Koumponvhvie sonpocwi
1. Uto Takoe BECOBOIl BEKTOP?
2. Yo Takoe rpymnioBas CoriacoBaHHOCTb dKCIIEPTOB?
3. Koro Ha3zpIBaroT 3kciepTomM?
4. Yem rpynmnoBast OLIEHKa OTINYAETCSA OT MHAUBUAYAIBHON?
5. Uto Takoe ypoBEHb 3HAYUMOCTH?



Hpuioxxenne 2

OueHoYHbIE cpeICTBA 1/l IPOBeIeHUs POMEKYTOUYHOM aTTecTalnu

a) [lnanupyemble pe3yJbTaThbl 00y4eHHs] M OIl€HOYHbIE CPeACTBA /JIsl NMPOBEdCHUS
MPOMEKYTOYHOM aTTeCTAIMU:

CTpyKTypHBI
PYKTYD [Tnaaupyemblie pe3ynbTaThl
AJIIEMEHT O1eHOYHBIE CpPENICTBA
0o0y4eHus
KOMIIETEHINH

[TIK-2: CriocoOHOCTH K aHATU3y MPOOJIEMHOM CUTYyaIuH, pa3paboTke TpEOOBaHUH K CUCTEME,
MMOCTAHOBKE IIEJIeH CO3[JaHusI CHCTEMBI, pa3paboTKe KOHIICTIIIHNA CUCTEMbBI M TEXHUIECKOTO
3aJlaHus Ha CO3JIaHUE CUCTEMBI, ITPE/ICTABICHHS KOHLICTIIIUU, TEXHUYECKOTO 3aJJaHus Ha
CUCTEMY M U3MEHEHUI B HUX 3aMHTEPECOBAHHBIM JIUI[AM

Teopus ynpaBneHns — 3To HayKa,
paspabatsiBaroliasi U U3y4arouiast METOAbI 1
CPEACTBA CUCTEM YIIPABJICHUS H ... (3AKOHYHUTE
OTIpeieTICHHE).

1) 3aKOHOMEPHOCTH MPOTEKAIOIINX B HUX
MIPOLIECCOB;

2) 3aKOHBI MOCTPOCHHS TAKUX CHCTEM YEIIOBEKOM;

3) BUBI MOP(OJIOTHUECKUX MPOLIECCOB B TAKUX

CUCTEMax
OrneHuBaeT BBIOODP CPEACTB

WU METOJIOB I MpoBeacHUs | Kakumu ocoObiMu hyHIaMEHTaTBHBIMA
CHCTEMHOI'O aHaJIM3a PH | CBOWCTBAMH 00JIaJat0T CIIOKHBIE CUCTEMBI?

[IK-2.1 IIPOEKTUPOBAHNU 1) yHUKAITEHOCTH
HporpaMmMHOrO 2) cnabas npeckazyeMoCTh TOBEACHUS
obecrieyenns s 3) LeneHanpPaBICHHOCT TTOBEICHIUS
ABTOMAaTU3UPOBAHHBIX
4) camoperuTHKaIHs
CHUCTEM

5) BCC MIEPCUYNCIICHHBIC OTBCTHI BEPHBI

KT0 13 y4EHBIX CUUTAJI TEOPHIO CIIOKHBIX CUCTEM
0oJiee BCEOOBEMITIONIEN ¥ BKITFOUAIOIIENA B ce0st 1
001y 0 TEOPHIO CHCTEM?

1) XupokuCasima (HirokiSayama);
2) HopGept Bunnep;
3) JxozaisYamnap ['uboc;

4) HuxnacJlyman

IIK-6: CnocoOHOCTE K (I)OpMaJ'II/I?»aLII/II/I U aJITOpUTMHU3AIMK TIOCTABJICHHBIX 3ajJia4, K
HAIlMMCAaHUIO TIPOrpaMMHOro Koaa C€ HCHOJb30BAHUCM  S3BIKOB IMPOrpaMMHPOBAHUA,
ONpCACIICHUA W MAHUITYJIMPOBAHUA AOAHHBIMH H O(bOpMJ'IeHI/IIO [IporpaMMHOro KoJa B
COOTBCTCTBHUHN YCTAHOBJICHHBIMU Tpe6OBaHI/I$IMI/I

Uro sIBJIIETCS TIPEMETOM TEOPUH YIIPABICHUS?
1) mporecchl MaTepHaILHOIO ITPOU3BOICTBA

2) opraHu3alMoOHHO-aIMUHUCTPATUBHOE
yIpaBJeHUE

3) uadopmarmoaHoe 00CTyKUBAHHE

4) Bce mepeurCieHHbIE OTBETHI BEPHBI
OL[CHI/IBaCT Ka4y€CTBO ) p p

Meroap! ynpasieHus — 370. ..

1) Habop crocoOOB, MPUEMOB, CPEJICTB
BO3/ICHCTBHSI Ha YITPABIISIEMBIH 00BEKT;

2) 00001IIeHHAs CTPYKTYpa B3aUMOICHCTBHS
YIPaBJISIONIETO YCTPOUCTBA C 00BEKTOM
yIpaBJicHHs, 00pa3yIolasi CHCTEMY YIIPABJICHUS;
3) Bo3melcTBHSI HA OOBEKT YIIPABIICHHUSI,
MIPEJICTABIISIFOIINE COOOU TIPOIIeCcC BEIPAOOTKU U
OCYIIECTBJICHHS OTICPAIH BO3JICHCTBHS HA OOBEKT

MaTeEMaTUIECKOU MOJIEIN
pu hopMau3aIiy 3a1a9n
MpeAMETHOM 00IacTH

[1K-6.1




CTpyKTypHBI
AJIEMEHT

KOMIICTCHII N

[Inanupyemsblie pe3ysIbTaThl
00ydeHus

OrneHouHBIE CpeCcTBa

B ICJIAX IEPEBOJA €0 B HOBOC COCTOSIHUC

K OCHOBHBIM 3JIeMEHTaM CHCTEMbI yIIPABJICHUS HE
OTHOCHUTCSL:

1) 3agarorimii SJIeMeHT

2) YCHIUTEIbHBIH AJIEMEHT

3) UCTIOTHUTEIBHBIIN 2JIEMEHT

4) yIpOomaroNiii JIeMEHT

[1K-6.2

O1leHUBAaET Ka4eCTBO
pa3pabOTaHHBIX
ANTOPUTMOB JIJIst
MOCIIEAYIOLIETO
KOJIMPOBAHUS

JlecTaOMITM3UPYIONIMMHU HA3BIBAFOTCS TIPOIIECCHI. . .
1) KOTOpBIE B KOHEYHOM UTOT'€ MOTYT IIPUBECTHU K
Pa3pyLICHHIO HePAPXHUU

2) KOTOpBIC B KOHEYHOM HTOT'€ MOTYT IIPHBECTH K
BO3HUKHOBCHUIO HEPAPXUU

3) KOTOpbIE B KOHEYHOM UTOT'€ MOTYT IIPUBECTHU K
BETRJICHUIO HEPAPXUH

Tpuana — aT0...

1) rmemeHTapHast OTKPBITAs ¥ [IEJIOCTHAS CHCTEMA,
00BbETUHSIONIAS TPU 3JIEMEHTA BEANHOE 11eTI0e

2) aneMeHTapHas 3aKphITast UIIeJIOCTHAS CUCTEMA,
00BeIUHSIONIAs TPH JIEMEHTA BEINHOE 11EI0e

3) nJIeMEHTapHASOTKPBITAS ¥ IPOOHASI CUCTEMA,
00bETMHSIONIAS] TPY 3JIEMEHTA B €IMHOE 11eJ10€

Ecnu cucremaycroitunBa npu OOJIBIINX KOHEYHBIX
0 BEJIMYMHE OTKJIOHECHUSX, TO OHA...

1) ycToitunBa B 00JIbIIOM

2) abCOJTIOTHO yCTOWYMBA

3) ycroitunBa B MaJloM

[1K-6.3

OneHuBaeT BBIOOP
MIPOTPaAMMHBIX CPEACTB ISt
IPOTPaMMHUPOBAHUS H
MaHHITYJINPOBAHUS
TAHHBIMH B COOTBETCTBHUH
YCTaHOBIICHHBIMHU
TpeOOBaHUSIMU

MES-cucrema — 310 ...

1) cuctema, KOTOpas yrnpasisieT JaHHBIMH,
OTHOCSIIIIUMUCS K TIPOU3BOJICTBY

2) cuctema, HalpaBJeHHAs Ha YIPaBJICHHE
nH(popMaIueit o Mmarepuaiax, IpOU3BOJICTBE,
KOHTPOJIE U T.II. U3JIeJIUI

3) cucteMa yrpaBleHUs JaHHBIMH, YIIPaBICHUE
KOH()UTYpaIusIMHU TIPOEKTOB

Texuunueckuil yposeub ACYII He BKItOUaeT
1) KOMIIBIOTEPHAs CETb, y3JIbI KOTOPOM
PacIoJIOkKEHBI B aIMUHUCTPATUBHBIX OT/IETaX
MIPEATIPUSTHS U B IIeXaX

2) nepcoHasbHEIe DBM

3) MUKPOKOMITBIOTEPHI

4) cBsI3b MPU TIOMOIITH
JIOKaJIbHOUBBIYUCIUTEIbHONCETH

5) UCTOIB30BAHNE TTPOTPAMMHUPYEMBIX
KOHTPOJIJIEPOB

BepHo 51 yTBEpKI€HHE, UTO TEOPUS YIIPABICHUS
Ha 0a3e MaTeMaTHYECKUX MOJICIICH ITO3BOJISET
n3ydaTb JUHAMHUYCCKUEC IMPOLECCHI B
ABTOMAaTUYCCKUX CUCTEMAX, YCTaHABJIUBATH
CTPYKTYPY Y TIapaMeTPhl COCTaBHBIX YacTel
CUCTEMBI JUIsl IPUIAHUS PEATBHOMY TIPOIIECCY
YIIpaBJICHUA KEJIa€MbIX CBOWCTB U 3aJaHHOTI'O
KadecTBa?

1) Bepno

2) Heseno




0) Ilopsinok mnpoBeneHUs] MPOMEKYTOYHON aTTeCTALMH, NMOKa3aTeJd M KPUTEPHH
OLICHUBAHUS:

[TpomexyTouHas arrecTanys MO IUCLUIUIMHE «YIIPaBICHHUE CIOKHBIMH CHCTEMaMU»
BKJIIOYAET TEOPETHUECKUE BOIIPOCHI, 103BOJIAIOLINE OLIEHUTh YPOBEHb YCBOEHHS 00Y4atoMMUCS
3HaHUH, W TPAKTHYECKHE 3a/JaHUs, BBISBISIONIME CTENEHb C(HOPMUPOBAHHOCTH YMEHHHA U
BJIJICHUH, IPOBOJUTCS B (POPME IK3aMEHa.

DK3aMeH N0 AMCLUUILUIMHE TPOBOJIUTCS B YCTHOM (hopme.

IToxa3aTeu 1 KPUTEPHHU OLICHUBAHUS IK3aMeHA:

— Ha OLEHKY «OTJMYHO» — OOYyYaloIIUICs TOKa3bIBaeT BBICOKHH ypPOBEHb
c(OPMHPOBAHHOCTU KOMIIETEHIIMH, T.€. HOJHO PACKPBITO COJAEp)KaHHE MaTepuana; 4€TKO U
IIPABWJIBHO J1aHbl OIPEJEIICHUS U PACKPBITO COJAEPKaHUE MaTepUalla; OTBET CAMOCTOSTENbHbIN,
IIpY OTBETE UCIIOJIb30BaHbI 3HAHUS, IPUOOPETEHHBIE PaHEE;

— Ha OLEHKY «Xopomo» — oOydJaroluiicd TIOKa3blBa€T CPEAHUH  YPOBEHb
c(OpMHPOBAHHOCTU KOMIETEHLUH, T.€. PACKPBITO OCHOBHOE COJIEpKaHKUe MaTepuana B 00bEMe; B
OCHOBHOM IIPaBUJIbHO JIaHbl ONPEJEIICHHUS, TOHATHS; MaTepUall U3JI0)KEH HEIOJIHO, IIPU OTBETE
JIONYILIEHbl HETOUYHOCTH, HapylleHa IOCJIE0BAaTEIbHOCTh U3JI0XKEHUS; AOMYIIEHbl HEeOObIINe
HETOYHOCTHU IIPU BBIBOJIAX U UCIIOJIb30BAHUN TEPMUHOB; IPAKTUUECKUE HABBIKU HETBEP/IBIE;

— Ha OLEHKY «YAOBJETBOPUTEIBHO» — 00YYaOLIUIiCS MMOKA3bIBAET OPOIOBBIM YPOBEHb
c(OPMHPOBAHHOCTU KOMIIETEHLIUH, T.€. YCBOGHO OCHOBHOE COJIEp)KaHHE Marepuaiga, HO
U3JI0KEHO (hparMeHTapHO, HE BCET/Ia MTOCIIeI0BATEIbHO; ONPEACICHHS 1 IOHATHUS JaHbI HE YETKO;
IPAaKTUYECKUE HaBBIKU CIIA0bIE;

— Ha OICHKY «HeYIO0BJeTBOPUTEJIbHO» — pe3ylbTaT oOOydeHUs He JOCTUTHYT,
oOyyarolmuiicss HE MOJKeT IIOKa3aTh 3HAaHMS HAa YPOBHE BOCIPOM3BEAECHUS U OOBACHEHUS
uH(pOpMaLi, HE MOXKET NTOKa3aTh MHTEJUIEKTYalbHbIe HABBIKU PELIEHMSI IPOCTHIX 3a]1a4.



