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PaGouast nporpamma cocrasiena na octose PI'OC BO - Gakanaspuar 1o
Hanpasjiennto noarorosku 09.03.01 Mudopmaruka 1 BpiaucinTelbiias Texinia (1prKas
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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma nepecMoTpeHa, 00CykaeHa U 0100peHa s peanuzaruu B 2026 - 2027
y4eOHOM IOy Ha 3aceaHuy Kapeapbl BBIYMCIUTENHHON TEXHUKH U IPOrPAMMHUPOBAHUS

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

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM roJly Ha 3aceJaHuu Kadeapsl BBUUCIUTENBEHON TEXHUKU U TPOTPAMMUPOBAHUS

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

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena i peanusanuu B 2028 - 2029
y4eOHOM roJy Ha 3aceqaHuu Kadeapbl BBIYUCIUTENEHON TEXHUKU U TPOTPAMMUPOBAHUS

[Iporokon ot 20 . Ne

3aB. kadenpoit O.C.foryHOBa

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena i peanuzanuu B 2029 - 2030
y4eOHOM rojy Ha 3aceaHuu KadeaApbl BBIYUCIUTENEHOM TEXHUKU M TPOTPAMMHUPOBAHUS

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

Pabouas mporpamma nepecMoTpeHa, odcyxeHa u ogodpena st peamsanuu B 2030 - 2031
y4eOHOM ToJly Ha 3aceaHuu Kadeapbl BbIYUCIUTENTbHON TEXHUKN U TPOTPAMMHUPOBAHUS

[Iporokom ot 20 . Ne

3aB. xadenpoit 0O.C. foryHOBa




1 eau ocBOeHMS TUCHUIIMHBI (MOIYJISA)

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 CPEJICTBAMHU, HEOOXOAUMBIMH IS
yIpasie-HUs JUHAMUYECKUMHA CHCTEMAMH IPUMEHUTENBHO K POU3BOJICTBEHHBIM,
TEXHOJIOTUYECKUM, OpPTraHU3aI[MOHHBIM U COIIMANIbHBIM IpolieccaM; KiaccupuKanuei u
MeToiaMu hopMaTH3aUuy MapaMEeTPOB CUCTEM YIpaBlieHUs; hopMatr3aueil CloKHbIX
CUCTEM U €€ MCIOJb30BaHUEM JJI PEUICHUS HAYYHbIX U MPUKIAIHBIX 337a4, OCHOBAMH
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 CHCTEM YIIPABIICHUS;

- OCBOEHUS METOJ0B KOMITO3ULIMU U JEKOMIIO3UIIMHA CUCTEM, BBISBIICHUS U
(hopMUpOBaHUS YIPABISIOLUIUX BO3/ICHCTBUI;

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

- OCBOCHHUS CIIOCOOOB PEIICHHUS 3a/1a4 YIPaBICHUS CIIOKHBIMU 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 qucHUILIMHBI (MOYJIsl) B CTPYKTYpe 00pa3oBaTe/IbHON NPOrpaMMbl

JucuumirHa YpaBieHHe CI0KHBIMUA CHCTEMaMH BXOJUT B 4acTh Y4eOHOIO TIaHa
bopMHpyeMyI0 y4acTHUKaMH 00pa30BaTeNIbHBIX OTHOLIEHUH 00pa3oBaTeabHON MPOrpaMMBbl.

Jis n3yyeHus JUCUUIUIMHBI HE0OXO0IUMBI 3HAHUS (YMEHUS, BIaICHU),
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 ody4aromerocsi, popmupyemsoie B pe3yibTaTe 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 OrnieHnBaeT BHIOOP CPEACTB M METOJIOB JIJISl TPOBEICHHS CUCTEMHOTO
aHaJu3a MpU MTPOCKTUPOBAHUH IMPOTPAMMHOI0 00CCTICUCHHUS ISt
ABTOMATHU3UPOBAHHBIX CUCTEM

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 OreHUBaeT Ka4eCTBO MAaTEMAaTUYECKOW MO ipy  (hopManmu3anuu
3aJla4M MPEeIMETHON 00JIacTH

I1K-6.2 O1eHUBAaET Ka4eCTBO Pa3pabOTaHHbIX aJTOPUTMOB ISl ITOCIICYIOIIETO
KOJMPOBAHUS

I1K-6.3 OreHUBaET BBIOOP MPOrPAMMHBIX CPEJCTB JIJIS IIPOTPAMMHUPOBAHUS U

MaHHITYJIMPOBAHMSI JAHHBIMH B COOTBETCTBUH YCTAHOBJICHHBIMU
TpeOOBaHUSIMHU




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;
— MO/ATOTOBKA 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 TIPOMEKYTOYHOH
na6. | mpaxr. [ € &
Tek. 2'g aTTecTaluu
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 aun , 0.5 16 Hay4HOH HH, i/IBI/II) aJE)I:HI:IX 6.1, IIK-6.2,
Y - HEIH, 381 JUTEPATYPBHI. fBHLya [K-6.3
3a/laHuH
2. Pabota ¢ N
3. YcTHsbl ompoc.
NIEKTPOHHBIM
Y4eOHUKOM
1.
CamocTrosTenpHoe
n3ydeHue
4eOHOH U 1. becena -
1.2 Cucremsl yripaBieHus: yHa - o6 éLHI/Ie
CTPYKTypa U (DYHKIIHH. J'II/ITeyaT . > nyéie <a [K-2.1, TIK-
Knaccuguxkarus cucrem 0,5 1 18 PaTypeL. - 1IPOBCP 6.1, IIK-6.2,
2. Pabora ¢ WHIWBHUTYaTbHBIX
ynpasiieHUs. YTIpaBieHUE 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 Metozpl, onepanu, 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. YcTHBli onpoc.
BBIIIOJIHEHHE
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 nyz)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 oOcyxieHne
2.2 Metozp! ynpaBiieHHs Y YA [K-2.1, TIK-
JUTEPATYPBHI. 2. YcTHBIN 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. YopasneHue 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' !
OpraHu3alii U CTPYKTYPHI AJIEKTPOHHBIM 3aJlaHHH. '
y4eOHUKOM, 3. YcrHBI# ompoc.
BBIITOJIHEHHE
nmabopaToOpHBIX
pabor
4
1.
CamocTosiTensHOe
3.2 TlpunsTHe pelieHuil B H3y4EHHE
OpraHU3alMOHHO- eOHOI U
3I[<)0H0MHtIIleCKI/IX u y:a HOM 1. becena —
COLMAJIbHBIX CHCTEMAaX: nI/ITey?iT BI oboyxenue. TIK-2.1, TIK-
: 05 20,4 Patyphl. 2. TIposepka 6.1, TIK-6.2,
SKCHEPTHbIE OLIEHKH, 2. Pabota c
HHINBUIYaTbHBIX I1K-6.3
KOMIIETEHTHOCTb, JIULIO AJIEKTPOHHBIM sananmii
MPUHUMAIOIIEE PelICHHE, Y4eOHUKOM, '
OIICHKA KaueCTBa PEIICHUH BBITTOJTHECHUE
71a60paTOpHBIX
pabor
Wroro no pazneny 1 40,4
4. Ox3ameH
[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 MPOIECCa U MPEAIOIATAIOUIYI0 IPSIMYIO TPAHCISIIHIO
3HAHUHU OT MpenoJaBaTelis K CTYICHTY.

@®opMbl yUeOHBIX 3aHATHI C NCIOJIB30BAHUEM TPAJULIMOHHBIX TEXHOJIOTUM:

WNudopmanronHas JIeKIus — MocaeI0BaTeIbHOE U3JI0KEHHE MaTepHraa B
JUCUUTUIMHAPHOM JIOTHKE, OCYILIECTBIIIEMOE IIPEUMYIIIECTBEHHO BEpOAIbHBIMU CPEICTBAMHU
(MOHOJIOT TIpeno1aBaTelis).

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

2. TexHosoruu mpoOJIEMHOTO O0YUYCHHS — OpraHu3aIs 00pa30BaTeIBLHOrO Mpolecca,
KOTOpas MpearnoaraeT NoCTaHOBKY MPOOJIIEMHBIX BOIIPOCOB, CO3JJaHUE y4EOHBIX
MPOOJIEMHBIX CUTYAIUi JJIsl CTUMYJIHPOBAHUS aKTUBHOM TTO3HABATEILHON JIEATEIIEHOCTH
CTYJCHTOB.

3. HTepakTUBHBIC TEXHOJIOTUU — OpraHu3alus 00pa3oBaTeNbLHOrO MpoIiecca,
KOTOpasi mpe/IoiaraeT akTMBHOE U HEJTMHEWHOE B3aUMOJICHCTBUE BCEX YUACTHUKOB,
JOCTHKEHHE Ha ATON OCHOBE JINYHOCTHO 3HAYUMOTO /71l HUX 00pa30oBaTeIbHOTO pe3yibTara.

@DopMbl yUeOHBIX 3aHATHI C UCMOJIB30BAHUEM CIEIHATU3UPOBAHHBIX MHTEPAKTUBHBIX
TEXHOJIOTUH:

Jlekuus «oOpaTHOM CBA3M» — NEKIUSI—TIPOBOKALIMS (M3I0KEHIE MaTepHala ¢ 3apaHee
3arIaHUPOBAHHBIMU OIIMOKaMU), TEKIUsA-0ecena, TeKIUI-TUCKYCCUs, JIeKIUsI-Tipecc-
KOH(EpeHIIHS.

4. UudopmanimoHHO-KOMMYHHUKAITMOHHBIE 00pa30BaTeIbHbIC TEXHOJIOTHH —
opranmzaius 00pa3oBaTeIbHOr0 MPOoIecca, OCHOBAHHAS HA IPUMEHEHUU MPOTPAMMHBIX CPEJl
Y TEXHUYECKUX CPENICTB PaOOTHI C 3HAHUSAMH B PAa3TUYHBIX MTPEIMETHBIX 00IaCTX.

6 YueOHO-MeTOAUYEeCKOE 0O0ecTieYeHHe CAMOCTOATEIbHOM padoThl 00y4YarommXxcst

HpeI[CTaBJ'IeHO B IIPUJIOKCHU U 1.

7 OneHo4YHbIe CPEACTBA IJIsl IPOBEACHHUA IPOMEKYTOYHOM aTTeCTallnu
[IpencraBieHsbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMUYECKOe U MH(POPMAIIMOHHOE o0ecTieYeHre TUCIUIITTUHBI

a) OcHoBHasi IMTEpPaTYpA:

1. [Habapmmna, U. C. MaremaTtndeckiue OCHOBBI TEOPUU YIIpaBJICHUS: Y YeOHUK /
[Ta6apmmna U1.C., Kopoxor B.B., Kopoxosa E.B. - PoctoB-na-/{ony:FOxHb1i1 denepanbHbIit
yauBepcuteT, 2016. - 130 c.: ISBN 978-5-9275-2230-9. - Tekcr : anextponHsIi. - URL:
https://znanium.com/catalog/product/996371 (aara obparenus: 09.04.2025). — Pexum
JOCTYTIA: TIO0 TIOATIHCKE. .

2. CucreMsbl NOAAEPKKU MPUHATHUS PELICHUH | y4eOHUK U MPAaKTUKYM JJis By30B /
nox peaakuuen B. I'. Xanuna, I'. B. YepHoBoil. — Mocksa : M3narensctBo FOpaiir,

2025. — 501 c. — (Bricuree oopazoBanue). — ISBN 978-5-534-20449-0. — Texkcr :
anexTpoHHsbId // OOpa3zoBarensHas maatdopma FOpaiit [caiit]. — URL:

https://urait.ru/bcode/558208 (mara oopamenus: 09.04.2025).

0) /lomoJiHUTe IbHASA JIUTEpaTypa:

1. Tapacuk, B. I1. Maremarndeckoe MOJEIUPOBAHNE TEXHUUECKUX CUCTEM : YUEOHUK /
B.II. Tapacuk. — Mumnck : HoBoe 3nanue ; Mocksa : UH®PA-M, 2024. — 592 ¢. — (Bwicmiee
obOpasoBanue: bakanaBpuar). - ISBN 978-5-16-011996-0. - TekcT : 2IeKTPOHHBIH.



URL: https://znanium.ru/catalog/product/2082910 (mata oOpamenus: 09.04.2025). — Pexum
AOCTYIIA: IO MOAIIHUCKE..

B) MeTonnueckne yKa3anus:

Mertoauueckue ykazanus npuBenensl B [Ipunoxenun 1.

r) [IporpammHuoe obecneuenue u UHTepHeT-pecypcebi:

IIporpammHoe o0ecnieuenune

HaunmenoBanue N
10 Ne noroBopa CpoKk JeiicTBUS JIMIICH3UH
MS Off_lce 2007 Ne 135 ot 17.09.2007 OeccpodHo
Professional
Anaconda Python |cBoGoaHo pactipoctpansemoe [10 OeccpouHo
MathCAD v.15
Education J1-1662-13 ot 22.11.2013 0eccpovHO
University Edition
MS Visual Studio
2017 Community |cBo6oaHO pactpoctpansemoe [10 06eccpodHo
Edition
Adobe Reader cBO0OOIHO pacnpoctpansemoe [10 0eccpodHO
Ipodeccnonanbubie 0a3bl JAHHBIX M HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMBI
Ha3zBanue kypca Cchuika
®denepanbHOE rOCyIapCTBEHHOE OI0HKETHOE
yupexaenue «DeneparbHbIil HHCTHTYT URL: http://www1.fips.ru/
MIPOMBINIJICHHONW COOCTBEHHOCTH)
HanmonaneHas nuHpopManmoHHO-aHATUTHYECKAST URL:
cucreMa — Poccuiickuii nuaekc HaydHoro nutuposanust | https://elibrary.ru/project_risc.
(PUHILY) asp

9 MarepunajibHO-TeXHHYECKOE oDecredeHne TUCHUTIHHBI (MOITYJIs1)

MarepuanabHO-TEXHHUECKOE 00eCTIeYeHNE AUCIUIIMHBI BKIIOYALT:

1. JlexinuoHHas aynutopus ayl. 282. MyiabTUMeIUHbIE CPEICTBAa XpPaHEHUS,
neperayv U MpeacTaBiIeHUs HHPOpMAIUH.

2. Komnetorepnslie kiaccsl LlenTpa nndopmainmonssix texuonoruit ®I'bOY BO
«MTI'TY». [lepconanbHbIe KOMIBIOTEPHI, 00bETUHEHHBIE B JIOKAIBHBIE CETH C BBIXOJIOM B
Internet, ocHalieHHbIE COBPEMEHHBIMH IPOTPAMMHO-METOINYECKUMH KOMILJIEKCAaMU JJIs1
pelieHns 3a1a4 B 00J1aCTH MHPOPMATUKHU U BBIYMCIUTEIbHON TEXHUKU.

3. AynuTopuu Al CaMOCTOSITENIbHOM pabOThl: KOMITBIOTEPHBIE KIIACChl; YUTAJIbHBIE
3anel 6ubnmorexu. Bee kiaccel YUT u ACY ¢ nepcoHanbHBIMU KOMIIBIOTEPAMHU, BBIXO/IOM B
HNHTepHET U ¢ 1OCTYIMOM B 3JIEKTPOHHYIO HH(OPMAITMOHHO-00Pa30BaTENBHYIO CPEIy
YHUBEPCUTETA.

4. Ayautopuii Juisi TpYNIOBBIX U HHAUBUAYAIbHBIX KOHCYJIbTAI[UH, TEKYIIETO
KOHTPOJIA U MPOMEKYTOUHOM aTrrectanuu. Ayn. 282 u knaccel YUT u ACY.

5. [lomereHus 1y1st CaMOCTOSATEIBLHOM pabOThI 00YJAIONTUXCS, OCHAIIIEHHBIX
KOMITBIOTEPHON TEXHHUKON C BO3MOYKHOCTBIO MOAKIIOUEHUS K ceTu «VIHTEepHEeT» U HaIuuueM
JIOCTYTIA B AIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEeNIbHYIO cpey opranuzanuu. Kiaccol
YUT u ACY.

6. [Tomemenus aas XpaHeHHUs U MPOPUIAKTUYECKOTO 00CTYKUBaHUS y4eOHOTO
obopynoBanus. LlenTp nHMDOPMAITMOHHBIX TEXHOIOTUH — aya. 372



Hpuioxenne 1

YueOHO-MeTOAMYECKOE O0ecTIeyeHre CAMOCTOSITEIbHOM Pa0d0ThI 00y4al0IIUXCS

[To mucuunnuHe «YOpaBieHUE CIOXKHBIMU CHCTEMaMU» MPENYyCMOTPEHA ayAUTOpHas U

BHEAYJIMTOPHAsI CAaMOCTOsITeNIbHAs paboTa 00yJaromuxcsl.

AynutopHas  caMoOCTOAT€lIbHass paboTa  CTYyJEHTOB  IPEIIOJAracT  BBIIOJHEHUE
n1abopaTopHBIX paboT Mo pazjaenam.
JlabopaTopHas pa6ora 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
BBIXO/1 (KaHaJbl AJIs IpUeMa-niepeaun curainoB). 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
00bruHO W. Bxoa ¥ BbIXOJ 0JIOKA MTOKa3bIBAIOT COOTBETCTBEHHO «BXOSIICH» U «BBIXOISIIEH»
CTpeJIKaMHu.

CymectByeT 1B (POPMBI 3aITUCH:

v’ onepamopnas 3anuce, Korja nepeaaroynas pyHKIUS 3aMChIBACTCS Kak QYHKIUS orepaTopa
muddepentmpoBanus t, BXOIBI U BBIXO/IbI 0J10KOB — QyHKIMU Bpemenu X(t) u y(t);

v’ 3anuce 6 uz0bpadcenusx, KOrja TepenarovHas (YHKIUS 3alHChIBACTCS Kak (DYHKIHUS
KOMIUIEKCHOW IEpPeMEHHON P, a ainsi 0003HAa4eHHs] BXOJOB M BBIXOJOB HCIIOJIb3YIOT HX
n3zo6paxenus 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 MePEAATOYHBIX PYHKIHMA Oy/IeM UCIIOJIB30BaTh NEpeMeHHYI0 o0o3HaueHuss W
i W(p).

JUis CyMMHpPYIOIIUX 3JIEMEHTOB HCIOJIb3YIOT CHElHaJbHOe O0O3Hau€Hue — Kpyr,
pa3duTelii Ha cekropa. Ecin cekTop 3aJUT YepHBIM ILBETOM, IMOCTYMAIONIIUI B HEro CHUrHAal
BBIUMTAETCS, a HE CKJIaJIbIBaeTCs ¢ ApyruMu. PazBeTBienue curnana 0003HayaeTcs TOUKOM.

MHorue WHXEHEpPHbIE METOABl MCCIENOBAaHUS CHCTEM YIPAaBICHHWS OCHOBAaHBI Ha
MCIIOJIb30BaHUU TEpeaTOuHbIX QYHKUMHA. {15 mocTpoeHus nepeaaToyHoi (YHKIMU CHCTEMBI
MEXy 3a/laHHBIMHU BXOJIOM U BBIXOZIOM HY>KHO NPe00pa3oBaTh CTPYKTYPHYIO CXEMY TakK, YTOObI B
KOHEYHOM CY€Te OcCTajcsi OAMH OJIOK C HM3BECTHOW ImepeaaTouHol ¢GyHKumuen. Jlms sToro
UCTIONB3YIOT CIMPYKmMypHble npeoopa308aHusl.

[TocnenoBarenbHOE COEIMHEHUE 3BEHBEB:
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— WI w2

A 4
A4

W123 = W1+« W2 W3

HapaJ'IJ'IeJ'ILHOG COCOAMHCHUEC 3BCHLCB!
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Ecnu B cucteme ecTh KOHTYD € TIOJOKHUTEIBHON WIIM OTPHUIIATEIBHON 00PaTHOM CBA3BIO:

X Y
2R wi Y, Wi >
L W2 |« L1 W2 [«
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T1-—W1xW?2 14+ W2sW3

3BEHO MOXKHO MEPEHOCUTh Yepe3 cymmarop kak Bnepes (al u a2), tak u Hazan (61 u 62).
YroObl mpu 3TOM NepeAaTouHble (QYHKIUU HE M3MEHWIHMCh, IEpell CyMMaTOpOM HYXHO
MOCTAaBUTH JJOTIOJIHUTEIBHOE 3BEHO:

J 1
y
al a?

g
=

=

v




01 02

3BEHO MOXHO IIEPEHOCUTD TaKXKe Yepe3 TOUKY pa3BeTBieHUs (81, 62, 21, 22), coxpaHsis Bce
nepeAaToyHble PYyHKLIUU:

Xy W y1>

K
;

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

3adanue: wcnonb3ys TMpaBuiia mpeoOpazoBaHUsi CTPYKTYpHbIX cxem CAY, ympocTuTh
IPEJICTABICHHYIO CUCTEMY M HAUTH B OOLIEM BHJIE€ IEPEIATOUYHYIO (PYHKIIMIO CUCTEMBI.

KOHmpOﬂbele 60npocsl

Uro npexacrasisieT co0oit cTpykrypHas cxema CAY?

13 KakuX 3J€MEHTOB COCTOUT CTPYKTypHas cxema?

Kakue @opmsl 3anucu CAY cyiiecTByroT?

Kaxue Bo3MOHBI coelnHeHns 3BeHbeB B CAY?

Urto 03HavaeT BhIpaXKEHUE «3BEHO HAXOJUTCS B OOpPATHOM CBS3U»?

Yro Takoe CyMMaTOp U 4TO TaKOE TOUKA BETBICHUS?

Hatite onpenenenue nepenarounoi Gpynkunu 3seHa CAY.

Kak naiitu nepeaarounyto ¢pynkuuo CAY?

JlabopaTopHasi paGora Ne2
[Tony4uuTh S5KBUBANEHTHYIO (DYHKIIMIO CUCTEMbI aBTOMAaTHUECKOT'O YIIpaBICHUS
Lenv pabomvi: n3yunth ciocoObl cuHTe3a CAY ¢ MOMOIIBIO BRIUYMCICHUS SKBUBAJIEHTHOMN
nepeaaToyHon GyHKIUH.
Hnghopmayus:
B mnayke wu3BecTHO JBa cmocoba paboOThl CO CTPYKTypaMH CIOXKHBIX 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 npearnonaraeT CHHTE3 CI0KHON CUCTEMbI U3 MPOCTHIX JIEMEHTOB C MOMOIIBIO UX
CBSI3BIBAHMS B OIPENIECIICHHOM MOpsiAKe. B Teopuu yrpaBiieHUsI caMOil Majol YacThIO CHCTEMBI
OPUHATO CYUTATh 3JIEMEHTapHOE WM THUIIOBOE 3BEHO, HMEIOIIEee IPOCTOE OMHCAHUuE U
nenoctTHocTh. Paz0Ouenne CAY Ha 3BeHbs CYLIECTBEHHO YNPOIIAET UX HMCCIeI0BaHUE. 3BEHBS
MOTYT HMETh pPa3InYHyl0 (PU3HUECKYI0O OCHOBY (97eKTpUUecKue, THIPABINYECKUE,
MexaHudeckue U T.1.). COOTHOIIEHUS BXOAHOTO U BBIXOJHOI'O CUTHAJIOB B 3BEHBAX OJHOIO U
TOTO K€ KJIacca OIMMUCHIBAIOTCS OJUHAKOBBIMH U (PEpeHINATbHBIMU YPABHEHUSAMH U HMEIOT
OJIMHAKOBBIE JIMHAMMUYECKHE CBOIcTBAa. TumoBble (37I€MEHTapHbIE) 3BEHbS ONUCHIBAIOTCSA
OOBIKHOBEHHBIMH U PEepeHIINATHHBIMI YPAaBHEHUSIMU HE BBIIIE 2 TIOPSIIKA.

N~ WNE




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

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

B oneparopHoii (hopme 3TO 3anumiercs B BUJE:
Y(p) =k,

rae K — ko3 dUIMEHT MPOMOPIHOHATBPHOCTH WM YCHJICHHS— Ka4eCTBEHHBIH 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 0HO 3amHIIeTcs TaK:

(T*p+D)*Y(p)=k*X(p).

rae K — ko3 GULIUEeHT MPONOPIHOHATIBHOCTH WK yCUIIeHHUS, T — MOCTOSTHHASI BDEMCHHU.
[lepenarounas pyHKIHMS aneprOANYECKOTO 3BEHA:

W(p)=k/(T*p+1).
v Unmezpupyroweesseno
HNHTerpupyromnm 3B€HOM Ha3bIBAE€TCS 3BEHO, YPABHEHHUE KOTOPOrO UMEET BHUI:

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

B omeparophoii (hopMe ypaBHEHHE HHTETPHPYIOMICTO 3BCHA 3aIUIICTCS CJICIYIOIIUM
obpa3zom:
Y(p)=k*X(p)/p.

W(p)=k / p.

PaccmMoTpenHoe — WHTErpupyromiee  3BEHO  SBISICTCS — HWJICATbHBIM.  PeanbHBIC
UHTETPUPYIOIINE 3BEHbS OOBIYHO OOJNAMAIOT OMpPENEIeHHONW HMHEPIUMOHHOCTHIO. [loaTomy 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 MOpPSAKA Ha3bIBaeTCsa 3BEHO, AU(depeHInaIbHOoe ypaBHEHHE KOTOPOTO

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 HYJIO, TO 3BCHO HAa3bIBACTCS KOHCEPBATUBHBIM WIIH
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  anepuoauveckoro 3BE€HAa BTOPOTO MOPSAAKA IEPEelaTOuYHYI (PYHKIHMIO MOKHO
MPEACTaBUTh B APYTOM SKBUBAJICHTHOM BU/IE:

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 TMOPSIIKA COCTOUT M3 JABYX IOCIIEIOBATEIIbHO COCJAMHEHHBIX WHEPIUOHHBIX 3BEHBEB
MEPBOr0 TOPSJKA C IOCTOSHHBIMH BpeMeHWuT3 W T, 3HAYCHHS KOTOPBIX JIOJDKHBI OBITH
IENCTBUTEIBHBIMY U ITOI0KUTEIbHBIMH.

Eciu 3TH yciaoBHsI HE BBITOJHSIOTCS, TO JJIs KOJIEOATCIILHOIO 3BEHA MPUMEHSIOT IS
aHaJIM3a er0 JUHAMHYECKHUX XapaKTePUCTUK HECKOIBKO Apyrue 0003HaueHus . ECITi BRITIOTHSACTCS
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 UIUEHT 3aTyXaHusl, KOTOPBIN OMpeesieT XapakTep IePexXoqHOro MpoIecca.
[Tepenatounas GyHKIMSA KOIeOATETLHOTO 3BEHA.

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

v Jlugpepenyupyroweesseno
Paznuyaror uaeanbHOe U peangbHOE 3BEHbs. B maeanbHOM AuQdepeHInpyomeM 3BeHe
BBIXOJIHAs BeJM4YKMHA )(t) MpOMOpLIUOHATbHA TIPOU3BOIHON OT BXOAHOM BennunHbI X(t).
JuddepeHuupyomuM uaeaaTbHbIM Ha3bIBaeTCs 3BEeHO, MU depeHInanbsHOoe 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
dopcupyroliee 3BeHO MEPBOTo MOPsiIKa— ATO 3BEHO, ONMUChIBaeMoe AudQepeHinanbHbIM

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' 3anaszovisaroueessero
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
BpEM T.
3a0anue: MOMYyYUTh SKBUBAJICHTHYIO (DYHKIIMIO CHCTEMbl aBTOMATHYECKOTO YIPABICHHS
COOTBETCTBYIOIIYIO CTPYKTYPHOM CXeMe CBOero BapuaHTa W3 JjaboparopHoil paboTer Nel,
UCTIONB3YS ISl YIPOILEHUS ypaBHEHHUH Bo3MokHOCTH maketa MathCAD.

KOHmpOJZbele 680Nnpocsl



Uro npencrasiser co0oit skBuBanieHTHas GyHKIus CAY?

UTo Takoe TUIIOBOE 3B€HO CHCTEMbI aBTOMATHYECKOTO yIPaBICHUS?
Kakumu coicTBamu 001a1ai0T TUIIOBEIE 3BeHbsI CAY?

Kaxkoit Bung umeet nepenarounas GyHKIHs O€3bIHEPIIMOHHOTO 3BeHA?
Kakoii Buzx numeer nepenatoynas QyHKIHS allepuoIMIecKoro 3BeHa?
Kaxkoit Bug umeeT nepenaroynas GyHKINAS HHTETPUPYIOLIETO 3BeHa?
Kakoii Bz numeer nepenatoynas GyHKIHs 3B€Ha BTOPOTO Hopsiaka?
Kaxkoit Bug nmeeT nepenaroynast GyHKIMS 3BEHA 3ara3bIBaHus?

Kakoii Bun nmeer nepenatounast GQyHkius audepeHupyronero 3seHa’?
0. Kakoit Bug umeeT nepenatounast GyHKIus Gopcupyroiiero 38eHa?

1. Kakue komanp! makera MathCAD MOKHO MCTIOIB30BaTh MPH BHIYMUCIICHUN SKBUBAJICHTHOM

byHKIAR?

RBOOoNO~WNE

JladopaTopuast padora Ne3

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

Henvpabomut

O3HaAKOMUMBCAL C PA3TUYHBIMU ACOPUMMAMY NPUHAMUS KOJLeKMUBHBIX PeueHUll 2pYnnou
9KCNEpmMos u Memooamu onpeoeieHus ONMUMAIbHO20 PeUleHUs.

Hngpopmayusn

['onocoBanue sBiS€TCSA OAHUM W3 BXXHEUIINX WHCTPYMEHTOB MPHUHATHS perieHuil. B
HacTosIee BpeMs pa3paboTaHO W MPHUMEHSETCS Ha TPAKTUKE OOJBIIOE YHCIO CHCTEM
rOJIOCOBaHUS, OTJIMYAOIIMECS NPOLEAypaMH M CIOcOo0aMH TMPOBEACHHS] TOJIOCOBAHUA U
00pabOTKM X PE3YNIbTATOB JIsl BBISBICHHUS MOOSAUTEIICH.

Otcuer wucclaenoBaHUM, CBA3AHHBIX C CHUCTEMaMH TOJIOCOBAHMS, OOBIYHO BEAYT OT
dpanmy3ckoro ydeHoro mapkuza ne Konmopce (1743 — 1794), xotopslii chopmyraupoBai
IPUHIUI (TIPOIIEAYPY) ONpPEeIeHUs MOOEeTUTENS B X0/I€ IEMOKPAaTUUECKUX BHIOOPOB.

Haubonee pacnpocTpaneHHbIe TPOLIETYPhI TOJIOCOBAHUS.

1. Ilpoyedypa Konoopce. Jlyumieit cuutaeTcs anbTepHATHBA, KOTOPYIO OOJIbIIE MOJTOBUHBI
9KCIIEPTOB IIPH NMONAPHOM CPAaBHEHUU CUMTAET JIydlle Jto0oil apyroi u3 X.

2. Peoaxmupyrowas npoyedypa. OHa 3aKIIt04aeTCs B MOMAPHOM CPaBHEHUHU albTEPHATUB U
OTOpachIBaHUU TEX, KOTOPbIE MO OOJBIIMHCTBY TOJIOCOB MPHU3HAHBI XyAmuMHu. OcTaBlIuecs
aJIbTEPHATUBBI CHOBA CPABHUBAIOT JI0 TEX MOP, IOKA HE OCTAHETCS MOCIEAHSA M1apa allbTEPHATUB,
13 KOTOPOU BBIOMPAIOT JIYUIIIYIO.

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. Ilpoyeodypa maxcumym. Jlydmieir cuutaercs anpTepHAaTHBA, HAOpaBIlas camoe OO0JbIIoe
YHCIIO TOJIOCOB (HO HE 0053aTeIbHO OOJBIIIE MOJIOBUHBI).

5. Ilpoyedypa Oonvuwuncmea 2onocos. Jlydiend anbTEpPHATHBOM CUMUTAETCS Ta, KOTOpas
nepBoii Habpaa OOoJbIIe MOJOBUHBI TOIOCOB.

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 JH00OE YHCIO
anbTepHaTuB. Jlyuiel cuutaercs anbTepHaTHBa, HaOpaBIas O0JbIIee YHUCIIO FOJI0COB.

ITocnenHro0 mpouenypy HMHOraa MCHoiab3yroT B ['ocymapcrBeHHOW [[yme poccuiickoro
napinamenTa. [Ipoliecc ronocoBaHus Takke MOXKET MPOXOJUTh B HECKOJILKO UTEpaluii (TypoB),
€CJIA €T0 PE3YNIbTATHI HE YAOBIETBOPSIOT KaKHE-TNO0 BIUSITEIbHBIC TPYIIIEI YIaCTHUKOB, HO, KaK
MIPaBUJIO, OHOTO TOJI0COBaHUS ObIBAET JOCTATOYHO.

[ToMrMO TIEpEYHCIEHHBIX NPOIEAYP, NPUMEHSIOTCS TMpaBWiIa EAWHOTIACUS W KBa-
auduupoBaHHOro OonbmuHCTBA. KBanuguimpoBaHHoe rojIoCOBaHKE MO3BOJISIET MEHBITUHCTBY



YY4aCTHHUKOB (HO He MeHee 1/3) 3a0mokupoBaTh NpuHATHE pemieHus. llpaBuiio eauHoriacus
NPUMEHSIETCS, HampuMep, B TMpouecce coryacoBanus pemeHuid wieHamu HATO, a
KBaJTM(pHUIHPOBaHHOTO OonbIIMHCTBA — B ['ocynapcTBeHHO# [lyme poccuiickoro napiaaMeHTa mpu
NPUHATUM KOHCTUTYLMOHHBIX 3aKOHOB M mpu npeogosneHun Veto Coera denepanum win
[Ipe3unenta. Hanbonee 3¢hheKTUBHBIM AJIst TPUHATHS PEILICHUH CYMTACTCS MPUHLIUI MPOCTOTO
OOJIBIIMHCTBA.

Jist noBbIIeHNs] 0ObEKTUBHOCTH BBIOOPA JTYUIIECH aabTepHATUBBI MOKHO TIPOBECTH BHIOOP
[0 pPa3HbIM CHUCTEMaM TOJIOCOBAaHHUS M IPOAHAIM3UPOBATH AJIbTEPHATHBBI, OKAa3aBLIUECS
ayqmuMu. B cimyuae, Korja JydIIMMH OKa3bIBaeTCS HEOOJBIIOE YHUCIO albTepHATHUB, BHIOOD
ay4dmux AoJkeH ObiTh mposeneH JIIIP u3 momydeHHBIX anmbTepHaTHB. [IpeniokeHHbId crocoo
BbIOOpa IO3BOJIAET COKPATUTh HCXOJHOE MHOYKECTBO AJbTEPHATUB JI0 HECKOJIBKUX U JaeT
BO3MOKHOCTB JIIIP cocpenoTounThcs Ha aHaIu3€ MMEHHO 3TUX aJbTEPHATHUB.

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

3aoanusn

3aoanue 1

1.1. [IpoBoauTCsl MCCIEAOBaHME HOBOTO TEXHOJIOTMYECKOTro Tpoiiecca. s ycreurHoro
MOJICTTUPOBAHUSI HEOOXOJUMO CHHU3UTHh pa3sMepHOCTh 3ahauu. C 3ToW Lenbl0 co3JaHa rpymnmna
IKCIIEPTOB M3 CEMH YEJIOBEK, KOTOPBIC JOJDKHBI BBIICIHUTH Hanboyiee BaKHBIC (aKTOPHI,
BIIUSIONINE HA mpoliecc. J[s aHanm3a npeanoxkensl cneayromme ¢pakropel: 1 — Temneparypa; 2 —
JaBJieHUE; 3 — Ka4eCTBO MaTepuaia; 4 — 3JeKTPOMarHUTHOE M3JIy4eHHUe; 5 — CKOPOCTh MOJauu
BO3/yXa; 6 — MHTEHCUBHOCTb Harpesa; 7 — ¢popMa o0ObEKTA.

BcenencrBue Manmoil W3ydeHHOCTH MPOOJIEMBI OKAa3aJioCh HEBO3MOXKHBIM JIaTh OIICHKHU
dakropoB B Oamnax. [losToMy cemb 3KCHEPTOB MPOPaHKUPOBATH (DAKTOPHI MO YMEHBIICHUIO
CTeneHel BaKHOCTH BIIUSHUSA Ha Tipoliecc. Pe3ynbTarsl paH>)KUPOBKH MPOBEJCHBI HIKE:

Xg > Xg 2= Xo 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. Komrku coriaacHsl ymoTpeosaTh B MUILY: X1— PBIOY; X7
— CyXOH KOpM; X3 — OBCSIHYIO Kallly; X4 — Kosbacy; xs — msico. [IpobGiemy onpeneneHus Komavybero
parroHa peniaroT 00e KOIIKU U TIIaBHBIN TOOBITYMK B ceMbe. OHHM PaCOIONKUIH aTbTEPHATHUBEI B
NOpsIIKe 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 HAaMMEHOBAaHUU
HOBBIX TOBApOB (X1 — X7). ['pyIia u3 msaTH SKCIEPTOB MPOBEJIa PaHKUPOBKY TOBAPOB, YUUTHIBAS UX
NOTPEeOUTENBCKUE CBOMCTBA, 0KHUIAEMbIE CITPOC, YCIOBHS JOCTABKU M XPAaHCHHUS:

—3KeHepT 11 X, > X, o X3 > X, = X5 > Xg € X, ;

—3KCHEPT 2: X, o€ X, o€ Xg &= X, > Xg > 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 YacTO MPH UCCIIEI0BAHUM AIIbTEPHATUB BBIMOJHACTCS UX OLICHKA [0 HEKOTOPOI
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 — mikanie
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

[TpopamkupoBaTh KHUTH, HCIONB3YS pa3HbIE METOIUKH KOJJICKTHBHOTO TMPUHSTHS
pELICHU.

2.2. B xonme roma skcmepramu (D7 — Js) onenuBanmach no 100-GaympHOW TKaiie
HAJICKHOCTH MATH 0aHKOB: A; — «MIMnepuany»; A, — «Bo3poxkaeHue»; Az — « BHEIIIKOHOMOAHK;
A4— «MoccTpoiidKOHOMOAHK»; As — «Anbdabdbank» (Tadu. 2).

Tab6nuna 2. O1eHka HaAe)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

[TpopawxupoBaTh OaHKW, HCHOJB3YS Pa3IUYHbIE METOJbl KOJUIEKTUBHOIO MPHUHSITHS
pemeHui. JlaTb rpynoByo dKCIEPTHYIO OLIEHKY, OLIEHUTh COTJIaCOBAHHOCTh MHEHUI IKCIIEPTOB.

2.3. IIpunexxHblid CTYAEHT NMPOBOJNT €XKEIHEBHO B HHCTUTYTE O BOCBMH 4acoB. [l non-
JiepKaHusl paboTOCIOCOOHOCTH €My He0OXOIMMO ChellaTh XOTs Obl OAUH XOT-A0T. [Ipu npuHATHH
pelIeHus, TJe ero MOoKyInaTh, ObLJIO BBIJIEIEHO LIECTh OCHOBHBIX KPUTEPUEB OLIEHKH TOPIOBOi
TOYKHU: CBEKECTh OYJIKH; KaUeCTBO KETUYIa; HAJTMUME TOPUULIBL; CIIOCOO MPUTOTOBJICHUS COCHCKH
(medeHasi/BapeHas); IeHa XOT-I0Ta; YAAJICHHOCTh TOPTrOBOM TOYKH OT HMHCTUTyTa. [IaTh
CTYAEHTOB (110 OTHOMY € KaXJI0T0 Kypca) OLEHUIIN BaKHOCTh IapaMeTpoB B Oaax (tadi. 3).

Tabnuna 3. OneHKa BO3MOXKHBIX CIIOCOO0B 00€10B ISl CTY/ICHTOB



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 KpPUTEPUU 110 BAXKHOCTHU, 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 moTtsuteuka kpactoro (5),

A TIpos cka3an: kpymy (6)...

Htak, umeem cemb pribakoB (D1 — D7) U mecTs npuMaHok. [Ipeobpazyem ux B 3KCTIEpTOB U
anbTepHaTUBBL. 3BECTHO, Kakue ajJbTepHATUBBI UMEIOT NEpBbIN paHr. B3sB Ha cedst cMenocTs u
MIPOCTaBUB BCE HEAOCTAIONIME paHTU (aBOCh, PHIOAKM W HE Y3HAIOT), TMOJYYUM CIEAYIOIIUE
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. Pa3paboTaTh mporpaMMHBINA IPOAYKT JUIsl pemeHus 3aaad 2.1 — 2.4,

KoumponwbHnuvie 6onpocwi

1. AunropurMudeckue criocoObl JOCTHKEHUS LENIEH.
2. TloHATue ageKkBaTHOCTH U MEpPHI aIeKBATHOCTU MOJAEIIH.
3. Paznuuns Mexay MOJENbIO U IeHCTBUTENBHOCTHIO.




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

UYro mpezcraBiseT co0oif 3a1a4a BeIoopa?

Yro mpencrasisieT co0oii 3aaua BHIOOpa anbTepHATUB?
UYrotakoepaHr?

JJist 9ero mMpOBOIUTCS PAHKUPOBAHUE ATTEPHATHUBR?

©ooN O~

JlabGoparopHnasi padora Ne4

[TpuHIMIBI yIpaBIeHUs CIIOKHBIMU CUCTEMaMHU

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 IIOBEJIEHHE CIIOKHBIX CHUCTEM TPYIHO
CIPOTHO3MPOBATh, & ONPENEIUTh W TeM OoJiee «HABA3aThb» CHCTEME «ONTHMAIBHBIN» IYyTh
nepexoAa K JKEIaeMOMY COCTOSHUIO IPAaKTUYECKH HeBO3MOXHO. IlosTomy ympaBieHue
CJIO)KHBIMU CHCTEMaMH{ TI0 COACP)KAHUIO M MEXaHU3My JACUCTBHS OJiMke K (U3NOJIOTHUECKUM
npoiieccaM BO30Y>KAE€HUS U TOPMOXKEHHSI, TO €CTh BHEIIIHEr0 U BHYTPEHHEr0 CTUMYJIUPOBAHMUS.
[Ipsimble 1 oOpatTHbIe CBSI3U, BCE BUABI U (POPMBI BO3JACHCTBUII — 3TO He 0oJiee YeM CTUMYJIBL,
KOTOpbIE BO30YX/IAIOT WK TOPMO3AT IPOLIECCHl, Iporcxosaiue B cucteme. [loatomy npobiiema
YIPaBIEHUS CIOKHBIMH CUCTEMaMH 3aKJIH0YAETCs B UCCIEIOBAaHUM BIUSHUS 3TUX CTUMYJIOB Ha
IIOBEJICHUE CHCTEMbl M KOHEUHBIH pe3yiabTaT, a Takke B MNPUMEHEHMHM 3TUX CTUMYJIOB IS
JOCTIDKEHUS skenaeMoit 3¢ pekTruBHOCTH (HYHKIIMOHMPOBAHUS CUCTEMBL. 32 H3MEHEHUEM YPOBHS
CTHUMYJIa U COCTOSIHUSI CHUCTEMBbI BO30Y)XIEHHME MOXKET NEpPEeUTH B TOPMOXKEHHE M HA0OOPOT.
VYnpaBieHue JTOHKHO JOCTHraThCsl LIEHOH CPAaBHUTENIBHO HE3HAYUTEIBHOI'O SHEPreTHYeCKOro
pecypca. TUNMYHBIM TIPU 3TOM SBJISETCS MH(OPMAIIMOHHOE YIpPAaBJICHHUE, BO BPEMsSI KOTOPOTO
JHEPropecypc YIpaBJICHUs SBJIAETCS HE3HAYUTEIBbHBIM OTHOCHUTEIBHO JHEPropecypca camowu
cucrtembl. HeoOxoaumo TakXke YYWUTHIBaTb, 4YTO CJIOXKHBIE CHCTEMBI KpoMe€ OO0JbIIOTo
JHEPropecypca UMEIOT TaK)K€ 3HAUYUTEIBHYIO TMHAMUYECKYI0 HHEPLIUOHHOCTb.
B ob6mem cioyyae ¢popMaibHyr0O MaTeMaTHYECKYI0 MOCTAHOBKY 33/1a4d YIPABJICHUS CIIOKHBIMU
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) [ X — BnusHue cpensr; Fi, f=Lk __ yspectHbie byHKIUY;
u(t, tu) I U — MHOeCcTBO BO3MOXKHBIX U JIOMYCTUMBIX YIpaBieHwuii; tu, tX, di — omo3nanue.

Heo6xoanmo HaiiTu yripaBieHue ﬁr’fﬂ}, 4TO 00ecreunBaeT BHICOKYIO () (hEeKTUBHOCTh CUCTEMBI.
PeanbHas BO3MOKHOCTH yIpaBlIeHHUS 3aKJIFOYAeTCsl B TOM, YTOOBI, BO3/IEUCTBYS Ha MPOIIECCHl B
CUCTEME, CTHUMYJIMpPOBAaTh UX B HAIPABIECHUU OIPENEICHHON OpUEHTAlMM Ha IIOBEJIECHUE
CUCTEMBI, OJIM3KOE K KEeJTaeMOMY.

3aMeTHM, 4TO CTeNeHb BIUSHUA (DYHKIMH, BXOIAMUX B BbIpakeHue MD(X), HEOJMHAKOBBIA 1Is
CUCTEM pa3HBIX KJIAaccoB: Y(f) — XapakTepus3yeT COCTOSHHE BBIXOJIOB CHCTEMBbI B HaudalbHBIN
MOMEHT ymnpaBieHus; Y(t —t) — moBeIeHHE CUCTEMBl HAa HWHTEpBaje, MPEIIICCTBYIOIIEM

ht

fYe-8)aR(n )l

yIpaBiIeHUIO (MPEIbICTOPUS CHUCTEMBI), = i=Lk MHOYECTBO,
KOTOPOE OTpeeIsieT TUIIOBBIE CBOMCTBA CUCTEMBI, €€ CIIOCOOHOCTH K YIPaBIEHUIO M BHYTPEHHUE
TCHACHIIMHN, OTHOCHUTCIBHO CTaOWJIBHBII THII €€ MOBCACHUA W YIIPABIIIEMOCTH, BHYTPCHHIOIO
MOTHBAIIMIO U TOMY TIOJJOOHOE.

PaccmoTpuM yacTHBIE Cily4au.



-t -
{j}’(s— 5:)dF (s ,r),x}}, i=lk
1. ®ywkmus & Takas, uro BausHWe tma CpPaBHUTEIBHO

d¥
3 -~ d[t, ¥ib), wt, v, uit )] 5
HE3HAYUTEIbHBIN. B 3TOM citydae Ecmu ¢pynkuuns © nuHelHa u X =

0, tu =0, momyyaem:
ﬁ=}1P+u + fity
dt
D70 331a4a MPOrpaMMHOIO yIpaBiIeHUs, XapakTepHa ajisi Texunyeckux cuctem. Ecimu x 1 0, To
ar =AV+u+x+ fity
at
DTO yInpaBlieHHUE B YCIOBUSIX COBMECTHOTO JIEUCTBUS WIIM MPOTHUBOICUCTBUS.
B cnydae, koraa f(t) = 0, umeem:
a_ AF+u+E,
at
I/Ie X — HEeKOTopas CiryvaitHas pyHKIHs. ITO CTOXaCTUYECKOE YIPABICHHE.

=t —

{_[P’(s —&)ar (5.1, r]},:‘ =1k
2. Oynaxnus @ cnabo 3aBUCHT OT Torga
dl
- dt, ¥y, -, xt -, wit-t,)]
Hmeem ympaBieHue, 4TO HE OMUPAETCS HA MOTUBAIIMIO, & CYIIIECTBEHHO 3aBUCUT OT CUTYallld Ha
uHTepBaje [t —t, t]. DTO cuTyallmoHHOE YyIpaBiieHWEe. 3aJaud CHUTYAllMOHHOTO YIpaBJICHUS
XapaKTEePHBI ISl IPOU3BOJICTBEHHBIX CUCTEM.
3. @ynkuus @ nuHelHa U OT BPEMEHU HENOCPEACTBEHHO HE 3aBUCHUT. Toraa

=1
v t, A+ AYE -+ [Fs-6) dRIG.D, )+ .+
% =

=t

+ [Fis = 80dF ((5,0), t)+ x(t — v, ) +ult —1,)

DTOT ciaydaid XapakTepeH JIsl HeUTpaibHOU cpefbl. JJoOOUThCs BBICOKON d(PPEKTUBHOCTH MOKHO
TOJIbKO TPHUCIIOCOOJIEHUEM CBOICTB CHUCTEMBI, YTO CIOXHWJIach Ha HMHTepBaie (—¥; t —t], B
CUTYyalluH, CIOXHBIIMECS Ha HHTepBase (t —t; t], TO ecTh aJanTUPOBAHUE CUCTEMBI 3a CUET
yIpaBiI€HUS. DTOT TUI YIPABJIECHUS HA3bIBAECTCS afalTUBHBIM. OHO MCIOJIB3YeTCs TOTAA, KOraa
IPOLLIbIE TEHACHIIUY B IOBEJCHUH CUCTEMbI HE OUEHD BIMATENbHbIE (KOT1a UX MOXHO U3MEHUTh
B T€UCHHE KOPOTKOI'O MHTEPBaJa BPEMEHH).

4. ®ynaxnus O 3aBUCUT OT BPEMEHU:

-1
t, Y, Fit-n, [Yis-8DaR(sn.t) ..,
= -
d‘lr -1

[¥(s - 8 0aF (5.6, 1) xft,r, ), wit,r,)

B Takom cJIydac yIIpaBJICHHUC NOJIKHO BJIMATHL HA BHYTPCHHIOKO MOTHBAWUIO CUCTEMBI, a4 3TO
BO3MOKHO TOT'JIa, KOrja 9Ta MOTHUBaluA XOTs 6LI YJAaCTUYHO N3BCCTHA.
5. PaccMoTpuM yripaBlieHHs], UTO MEHSIET CBOIMCTBA (TIOBEICHHUE, CTPYKTYPY) CUCTEMBI:

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

s - 8,0aF, *{(s.04), x¢.1,), u(t,t,)

B pesynbrate ynpasnenue u* Ha unrepnaie (t — t; t] pynkuus @ usmensiercs na ®*, Fi — Fi*, o
€CTh MPEBpAILACTCA CTPYKTYpa CUCTEMBL. JTO Mpolecc (GOpMUPOBAHHS HOBOU, MEPECTPOSHHOM
CUCTEMBI, KOTOpasi HauMHaeT (PyHKIHOHUPOBAThH B MOMEHT BPEMEHH t.

Orta mepecTpoiika MOXET MPOUCXOJUTh KaK TOJ BIUSHHEM BHYTPEHHUX (DakTOpoB
(camoopranm3anys), TaKk W 3a CYET BHEIIHUX BO3JACHCTBUHN (OpraHu3anus) (CIydalHBIX WA
JETEPMUHUPOBAHHBIX — HEKOTOPOM BHYTPEHHEH WM BHEIIHEW Mporpammsl). B HOBOI cucteme
MOTHBAIIMS HaKaIUTMBAaeTCs Ha HHTepBaie (t — t; t] u geiicTByeT HOBOE ympasienue u(t, tu).
VYrnpasnenue camoopraHu3aiueil (Opranu3anueit) 3aKiro4aeTcsl B pa3ejIeHuU CTapold CUCTEMBbI
JI0 YPOBHS MOJICUCTEM M KOMIIOHEHTOB, KOTOpPbIe HEOOXOIUMBI JIJIi HOBOM CHUCTEMBI; CO3/IaHUU



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

3aoanue

[TpuBecTH TIpUMEpHI Pa3IMYHBIX THIIOB YIPAaBICHHS B HPHPOJHBIX, TEXHUYCCKUX 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 TpeboBanusi 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 4em 3akiro4aroTcst 0COOCHHOCTH YIPABICHHS B CIOKHBIX CUCTEMax?

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

BapuanT Ne 1

HCXO[IHI)IC JaHHBbIC. 9KCHCpTHaH rpyr[na N3 IISITH YCJIIOBCK HpOBeJ'Ia O].[eHKy ceMHUu aJ'H)TepHaTI/IB B
Oaytax.

Okcn AJbTEpHATHBBI
€pThI Al A2 A3 A4 AS A6 A7
€)! 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

Bbraucianth 3HaYeHHs] BECOBOTO BEKTOPA, OIEHHUTH TPYIIIOBYIO COTJIACOBAHHOCTH 3KCIEPTOB.
PazpaboTtaTh mporpaMMHBIN MPOAYKT JUIsI OTIPEJICIICHHS COTJIACOBAHHOCTH BCEX IKCIIEPTOB.
Yposens 3HaunMocTH anbda = 0,05

Koumponvhvie sonpocwi
1. Uto Takoe BECOBOIl BEKTOP?
2. Yro Takoe rpymnoBas coriacoBaHHOCTb dKCIIEPTOB?
3. Koro Ha3zpIBaroT 3kciepTomM?
4. Yem rpynmnoBast OLIEHKa OTINYAETCS OT MHIAUBUAYAIBHON?
5. Uto Takoe ypoBEHb 3HAYUMOCTH?



Hpuioxxenne 2

OueHoYHbIE cpeICTBA 1/l IPOBeIeHUs POMEKYTOUYHOM aTTecTalnu

a) [lnanupyemble pe3yJbTaTbl 00y4eHHs] M OLlEHOYHBbIE CPeACTBA /Jisl NMPOBedEeHUS
MPOMEKYTOYHOM aTTeCTAIMU:

CTpyKTypHBI
PYKTYD [Tnaaupyemblie pe3ynbTaThl
AJIIEMEHT O1eHOYHBIE CpPENICTBA
0o0y4eHus
KOMIIETEHINH

[TIK-2: CriocoOHOCTH K aHATU3y MPOOJIEMHOM CUTYyaIuH, 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

Teopus ynpaBneHns — 3To HayKa,
paspabatsiBaroliasi U U3y4arouiast METOAbI 1
CPEIICTBA CUCTEM YNPABJICHUS U ... (3aKOHUHUTE
OTIpeieTICHHE).

1) 3aKOHOMEPHOCTH MPOTEKAIOIINX B HUX
MIPOLIECCOB;

2) 3aKOHBI MOCTPOCHHS TAKUX CHCTEM YEIIOBEKOM;

3) BUBI MOP(OJIOTHUECKUX MPOLIECCOB B TAKUX

CUCTEMax
OrneHuBaeT BBIOODP CPEACTB

1 METOJIOB IS poBeacHUs | Kakumu ocoObiMu hyHIaMEHTATFHBIMA
CHCTEMHOI'0 aHaJIk3a MPH | CBOWCTBAMH 00JIAJAt0T CIIOKHBIE CUCTEMBI?

[IK-2.1 IIPOEKTUPOBAHNU 1) yHUKAITEHOCTH
HporpaMmMHOrO 2) cnabas npeckazyeMoCTh TOBEACHUS
obecrietenns s 3) LesieHANPaBICHHOCTh MTOBEICHHUS
ABTOMAaTU3UPOBAHHBIX
4) caMOpeTUTUKAITIs
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) MxozaitstYautapa ['u66c;

4) HuknacJlyman

IIK-6: CnocoOHOCTE K (I)OpMaJ'II/I?»aLII/II/I U aJITOpUTMHU3AIMK TIOCTABJICHHBIX 3ajJia4, K
HAIlMMCAaHUIO TIIPOrpaMMHOro Koaa C€ HCIHOJb30BAHUEM  SA3BIKOB IMPOrpaMMHpPOBAHUA,
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 mepeyunciieHHbIE OTBETHI BEPHbI
OL[CHI/IBaCT Ka4y€CTBO ) P p

Meroap! ynpasieHus — 370. ..

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

2) 0000ITIeHHAs CTPYKTYpa B3aUMOICHCTBHS
YIPaBJISIFOIIETO 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 €TI0 B HOBOC COCTOSIHUEC

K OCHOBHBIM 3JIeMEHTaM CHCTEMbI yIIPABJICHUS HE
OTHOCHUTCSL:

1) 3agarorimii SJIeMeHT

2) YCHIIUTEIIbHBIH AJIEMEHT

3) UCTIOTHUTEIBHBIIN 2JIEMEHT

4) yIpOomaroNiii JIeMEHT

[1K-6.2

O1leHUBAaET Ka4eCTBO
pa3pabOTaHHBIX
ANTOPUTMOB JIJIst
MOCIIEAYIOLIETO
KOJIMPOBAHUS

JecTaOmm3upyomnMu Ha3bIBalOTCS TIPOIIECCHI. ..
1) KoTOpBIE B KOHEUHOM MTOTE MOTYT IPUBECTU K
pa3pyLICHUIO HEPAPXHUH

2) KOTOpBIE B KOHEYHOM HUTOT€ MOTYT MPUBECTHU K
BO3HUKHOBEHHIO HEPAPXUH

3) KoTOpBIE B KOHEYHOM UTOT'€ MOT'YT MIPUBECTHU K
BETBJICHHUIO HEePapXUH

Tpuana — aT0...

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

2) aneMeHTapHas 3aKphITast UIIEIIOCTHAS CHCTEMA,
00BeIUHSIONIAs TPH JIEMEHTA BEINHOE 11EI0e

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

Ecnu cucremaycroiiunBa pu OOJIBIINX KOHEYHBIX
10 BEJIMYMHE OTKIOHEHUSX, TO OHA...

1) ycToitunBa B 00JIbIIOM

2) abCOJIFOTHO yCTOMYUBA

3) ycroifunBa B MaJloM

[1K-6.3

OneHuBaeT BBIOOP
MIPOTPaAMMHBIX CPEACTB ISt
MPOTPaMMHUPOBAHUS 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) cucreMa ympaplieHUs JaHHBIMU, YIIPABICHNE
KOH()UTYpaIusIMHU TIPOEKTOB

Texuunueckuil yposeub ACYII He BKItOUaeT
1) KOMIIBIOTEPHAs CETh, y3JIbI KOTOPOH
PacIoJIOkKEHBI B aIMUHUCTPATUBHBIX OT/IETaX
NPEANpUITHS U B LIeXaX

2) nepcoHasibHbie 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 U TIapaMETPhl COCTaBHBIX 4acTei
CUCTEMBI JUIsl IPUIAHUS PEATBHOMY TIPOIIECCY
yIIpaBIICHHS )KETACMbIX CBOMCTB M 33JJAHHOTO
KadecTBa?

1) Bepno

2) Heseno




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

[TpomexyTouHas arrecTalys NO IUCUUIUIMHE «YIIPaBICHHUE CIOKHBIMH CHCTEMaMU»
BKJIIOYAET TEOPETHUECKUE BOIPOCHI, 103BOJIAIOLINE OLIEHUTh YPOBEHb YCBOCHMSI 00yUYarOIIUMUCS
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 ONPEJEJIEHNS U PACKPBITO COJEp/KaHUE MaTepUaa; OTBET CAMOCTOSTEIbHBIN,
IIpY OTBETE UCIIOJIb30BaHbI 3HAHUS, IPUOOPETEHHBIE PaHEE;

— Ha OLEHKY «Xopomo» — oOydJaroluiicd TIOKa3blBa€T CPEAHUH  YPOBEHb
c(OpMHPOBAHHOCTU KOMIIETEHLUH, T.€. pACKPBITO OCHOBHOE COJIepyKaHUe MaTepuana B 00béMe; B
OCHOBHOM IIPaBUJIbHO JIaHbl ONPEJEIICHHUS, TOHATHS; MaTepUall U3JI0)KEH HEIOJIHO, IIPU OTBETE
JIOIYILIIEHbl HETOYHOCTH, HapyllleHa IOCIeA0BaTeIbHOCTh M3JI0KEHUS; JOMYyIIEeHbl HeOOobIINe
HETOYHOCTHU IIPU BBIBOJIAX U UCIIOJIb30BAHUN TEPMUHOB; IPAKTUUECKUE HABBIKU HETBEP/IBIE;

— Ha OLEHKY «YyAOBJETBOPUTEJIBHO» — 00YYaIOLIUIiCsS MMOKA3bIBAET OPOIOBBIM YPOBEHb
c(OPMHPOBAHHOCTU KOMIIETEHLIUH, T.€. YCBOEHO OCHOBHOE COJEpXKaHHWE Marepuana, HO
U3JI0KEHO (hparMeHTapHO, HE BCET/Ia MTOCIIeI0BATEIbHO; ONPEACICHHS 1 IOHATHUS JaHbI HE YETKO;
IPAaKTUYECKUE HaBBIKU CIIA0bIE;

— Ha OICHKY «HeYIO0BJeTBOPUTEJIbHO» — pe3ylbTaT oOOydeHUs He JOCTUTHYT,
oOyyaroImuiicss He MOJKeT IIOKa3aTb 3HAaHMWA Ha YPOBHE BOCIPOU3BEICHHS U OOBSICHEHUS
uH(pOpMaLi, HE MOXKET NTOKa3aTh MHTEJUIEKTYalbHbIe HABBIKU PELIEHMSI IPOCTHIX 3a]1a4.



