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PaGouast mporpamma cocrasmena na ocHoBe PI'OC BO - GakanaBpuar mo HarpapIeHHIo
noxroroskn 09.03.01 Uadopmaruka u BEIMHCIUTENbHAS TEXHUKA (IpHKa3 Munobprayku
Poccun o1 19.09.2017 r. Ne 929)

PaGouas  mporpamma pacCMOTpeHa ®  onobpeHa Ha  3acemaHHu Kagenpsr
Brrmenurensnoi Texanky n [POTPAMMHPOBAHHS /

08.02.2023, mporoxon Ne 5
Pabouas mporpamma 0106peHa MeToAMYeCKoit Komuccuel U AC

3aB. kadenpoit O.C. Jlorynosa

10.02.2023 r. mporoxon Ne 7 ( e
IIpencenaresns p et -B.P. Xpammun
PaGouas nporpamma cocrasnena: ﬁ/ -

nouent kadenper BTull, xany. Texw. HayK I0.B. Kouepsxunckas

Penensent:
nmupexrop HUN «IIpombesonacHocTsy, Kamm. TexH. HayK M.IO. Hapkerny



JIner akryanuzanuu padodeii nporpaMmsl

PaGouast mporpamMmma repecMoTpeHa, 00CykaeHa u 0100peHa s peanuzamnuu B 2024 - 2025
y4eOHOM rofy Ha 3aceaHuu Kadeapsl BbIUUCINTENBHOM TEXHUKU U TPOrPaMMUPOBAHUS

[Ipotokom ot 20 r. Ne
3aB. kadeapoii O.C. JlorynoBa

PaGouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanusamnuu B 2025 - 2026
yueOHOM Tojly Ha 3aceaHuu Kadeapbl BBIYUCIUTETHHON TEXHUKH U TPOrPAMMUPOBAHUS

IIporokomor 20 1. Ne

3aB. kadempoii 0.C. HOFYHOBa

Pabouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogoopena st peanusanuu B 2026 - 2027
y4eOHOM rojy Ha 3aceqaHuu Kadeapbl BBIYUCINTEIHLHON TEXHUKH U IPOrPAMMHUPOBAHHSI

[Iporokom ot 20 1. Ne

3aB. kadeapoii 0.C. iOFy'HOBa

Pabouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogoopena st peanmsanuu B 2027 - 2028
y4eOHOM roj1y Ha 3aceqaHuu Kadeapsl BBIYUCINTEIBHON TEXHUKH U TIPOrPAMMHUPOBAHHUS

IIporokomor 20 1. Ne

3aB. kadeapoii O.C. EOI‘YHOBa




1 lenau ocBOeHHUs TUCHMILINHBI (MOIYJIs1)

Ilenpro OCBOEHUS NMCLHUIUIMHBI «YIPABICHHUE CIIOXKHBIMA CHUCTEMAMM)» SIBISCTCA
03Ha-KOMJIEHHE CTYJCHTOB C BUIaMU U OCOOCHHOCTSIMU CJIOKHBIX CUCTEM, METOJIaMH aHaJH3a U
CHH-T€3a CJIO0XHBIX CHUCTEM YIPAaBICHUS NPUHLMIIAMH U CPEICTBAMHU, HEOOXOAMMBIMHU JUIS
yhopasie-HUsl ~ JAMHAMUYECKUMHU  CUCTEMaMM  IPUMEHUTEIBHO K  IPOM3BOJICTBEHHBIM,
TEXHOJIOTUYECKUM, OpPraHM3allMOHHBIM M COLMAIBHBIM @poleccaM; KilacCupUKaluen u
MeToaMu (hopMaIN3aluH TApaMETPOB CUCTEM YIPABJICHUS; (popMannu3anneil CIoKHBIX CHCTEM U
€€ UCIOJIb30BaHUEM JUIsl PELICHHS] HAyYHBIX U IIPUKIAIHBIX 3a/1a4, OCHOBAMHU TEOPUH IIPUHSITHS
pelieHni A1 BBIpaOOTKH 00OCHOBAHHBIX YIIPABIISIFOIINX BO3AEHCTBUM.

JUId TOCTHIKEHUS IOCTABJIICHHOM LIENIN B Kypce «YTPaBICHHUE CIOXKHBIMU CHCTEMaMU»
pemaroTes 3a1a4u:

- U3Y4YECHHs] TEOPUU CUCTEM U BUJIOB CUCTEM YIIPABJICHUS;

- OCBOCHMS METONOB KOMIO3ULIMUA M JEKOMIIO3UIMM CUCTEM, BBIABICHUA U
(opMHpOBaHUs YIPABJIAIOIINX BO3EHCTBUI;

- U3y4YE€HUs TUIIOBBIX 3aKOHOB YIIPABJICHUSI U PETYJIMPOBAHUS CUCTEM aBTOMaTHYECKOTO U
aBTOMATU3UPOBAHHOIO YIPABIICHMS;

- OCBOCHHS CIIOCOOOB PELICHHUS 337a4 YIIPABJICHUS CIOKHBIMU CUCTEMaMHU;

- U3Y4YEHHUIO0 METOJI0B (pOopMaIH3alMK 3a/1a4 110 YIPaBJIECHUIO B TPYAHO (HOpMaTU3yEeMbIX
CUCTEMAX C IPUCYTCTBUEM UYEJIOBEUYECKOTO (DaKTOPa;

- peasin3alui HaBbIKOB IO (POPMUPOBAHHIO M IPUHATHIO 0OOCHOBAHHBIX YIPABICHYECKUX
peLeHui.

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

JucuuiuinHa YOpaBieHHE CIIOKHBIMU CHCTEMaMM BXOJUT B 4YacTh y4eOHOIo ILUIaHa
(dopMupyemMyr0 ydacCTHUKaMH 00pa30BaTENIbHBIX OTHOIIEHUN 00pa30BaTeIbHON IPOrPaMMBI.

Jns  u3ydeHUs  JUCLUIUIMHBL  HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIAQJICHUsA),
c(OpMHPOBAHHBIC B PE3yIbTATE H3YyUCHUS TUCIUILTINH/ TPAKTUK:

CucremMHBIN aHAIIN3

WuTerpanus nporpammusix Moayneid B KUC

BBeneHue B criennaabHOCTh

3HaHus (YMEHUs, BIaJIeHus), MOTYYeHHbIE IPU U3yYEHUHU JaHHON AUCLUILIIMHBI OyayT
HEOOXOIUMBI /ISl U3YUEHUS TUCIMITIIMH/TIPAKTHK:

BeinonHenue u 3aimuTa BbITYCKHON KBaTU()PUKALMOHHON paboThI

[ToaroroBka k caaue u caaya rocyJapCTBEHHOTO dK3aMeHa

3 Komnerenuuu ody4arouerocsi, gopmMupyembie B pe3yJjbTaTe 0CBOCHHA

AUCHHUILUIMHBI (MOLYJIs) M IVIAHUPYEMBIE Pe3y1bTAThI 00y4eHust

B pe3ynbraTe ocBOEHMS JUCHUIUIMHBI (MOAYNS) «YTIpaBI€HUE CIOXKHBIMU CUCTEMaMU)
oOyyJaronuics J0MKeH 00J1a1aTh CIASAYIOMUMHA KOMIIETCHITUSIMU:

KOH HHUKaTopa I/IH)II/IKaTOp JOCTHIXKXCHUS KOMIICTCHIIN

[1IK-2 CrmocoOGHOCTh K aHaU3y MPOOJIEMHOW CHUTYAIMH, pa3padoTke TpeOOBaHWI K CHUCTEME,
IIOCTAaHOBKE IIeNieil CO3/1aHUsl CUCTEMBI, pa3pabOTKe KOHLEMIUH CUCTEMBl M TEXHHUYECKOTO
3aIaHUA Ha CO3AaHUEC CUCTEMBI, IIPCACTABJICHUSA KOHICTIIUH, TCXHUYCCKOI'0 3aJlaHUS Ha CUCTEMY
U U3MEHEHHH B HUX 3aMHTEPECOBAaHHBIM JIUIIAM

[IK-2.1 OrneHuBaeT BBIOOP CPEACTB U METOAOB JUIsl TPOBEIEHUS CHCTEMHOTO
aHalM3a TMPU TMPOCKTUPOBAHUU TMPOTPAMMHOTO  OOECTIeUeHHs IS
aBTOMATH3UPOBAHHLIX CUCTEM

[1K-6 CriocoO6HOCTh K (hopManm3anuu ¥ alrOpUTMH3AINN TIOCTABICHHBIX 3a/1a4, K HAITMCAHHIO
IIPOrPaMMHOT0 KOJIa C UCIIOJIb30BAHUEM SI3BIKOB IIPOIrPAMMHUPOBAHMSI,




onpejeNieHuss W MaHUMYJIMPOBAaHUS JaHHBIMM M OQOPMJICHHIO IPOrPaMMHOTO Koja B
COOTBETCTBUH YCTAHOBICHHBIMU TPEOOBAHUSIMU

T1K-6.1 OrneHnBaeT Ka4eCTBO MAaTEMATUYECKOW MOJIENU TIpH popMaliu3aiuy 3a1a49u
NpeaMETHOH 00J1aCTH

I1K-6.2 OrneHuBaeT KayecTBO pPa3pabOTaHHBIX AJITOPUTMOB ISl ITOCIIEIYIOIIETO
KOJIMPOBAHUS

[1K-6.3 OnenuBaer BbIOOp MPOrPAMMHBIX CPEICTB Ul MPOTPaMMHUPOBAHUSA H

MaHWITYIHPOBAHUS  JaHHBIMH B  COOTBETCTBHH  YCTaHOBJICHHBIMHU
TpeOOBaHUSIMHU




4. CTpyKTypa, 00bEM M coep:KaHNe TUCHUIIIHHBI (MOLYJIs1)
OO6mast Tpy10€MKOCTh JAUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM

HHUCJIC:

— KOHTaKTHas pabora — 76,1 aka. yacos:

— ayAMTOpHAs — 72 aKaj. 9acoB;

— BHeayauTopHas — 4,1 akaj. 4acos;

— caMocTosATeIbHas pabora — 59,2 akaj. 4acos;
— B opme mpakTudeckoi moaroroBku — 0 akaj. vac;
— MOATOTOBKA K 9K3aMeHy — 8,7 akaJl. yac

dopma aTTecTauuu - 3K3aMeH

NHXCHECPUS

AynuropHas §¢e
., |ronTakTHas paGora 2 E dopma TeKymero
=
Paszen/ Tema 5 | (Baxan wacax) | 3 Bz § KOHTPOIISA Kox
S & ©|caMOCTOATENBHOM | yCIIeBAEMOCTH H
JCIUTUTAHBI . [~ . |xommerenN
O 9 5 padoThI MIPOMEKYTOUHOH
Tlex. 7. | MpaxT. e aTTecTaluu
3aH. | 3aH. O &
1.  OcHOBHBIE TOHSTUS  TEOPHUH
yIIpaBJICHHS
1.
CamocrosTensHoe
H3ydenue L. Becena -
qeygﬂoﬁ u oOcyxieHne I1K-2.1,
1.1  VYnpaBnenwe:  0OBEKTHI, y . 2. Tlposepka I1K-6.1,
4 9 HAYYHOM
CyOBEKTBI, LIeJH, 331a4H WHIUBHUYaJIbHBIX I1K-6.2,
JIUTEPaTypPhI. N
3aaHuil [1K-6.3
2. Pabora ¢ N
3. YcrHbIit onpoc.
AIIEKTPOHHBIM
y4eOHUKOM
1.
CamocrosTenpHOE
u3yueHue
y4aeOHOI 1 1. Becena -
1.2 Cucremsl YIpaBJICHUS: o
P— " - Hay4YyHOU o0cyxieHne [K-2.1,
PYK ) JIUTEPATYPHI. 2. TIposepka I1K-6.1,
Knaccupukanus cUcTeM 4 6 9
2. Pabora ¢ WHIUBHUIYaJTbHBIX I1K-6.2,
yIpaBieHHus.  YTUpaBleHHE U N
7 3JIEKTPOHHBIM 3aJaHu’ I1K-6.3
perynupoBaHue. o
y4eOHHUKOM, 3. YcrHslii onpoc.
BBITIOJTHEHNE
71a00PaTOPHBIX
pabor
1.
CamocrosTenpHOE
U3yveHue
yaeOHOU 1 1. bBecena -
Hay4YHOU 00c¢ CHHEC I1K-2.1,
1.3 MeTtonpl, oTieparuy, Y YA
N — AR eI 4 6 9 JIUTEPATYPHI. 2. TIposepka I1K-6.1,
E ABSIOLLIC 1A aM}:;pr ’ 2. Pabora c WHAUBUIYaJIbHBIX I1K-6.2,
yrip t P PBI. AJIEKTPOHHBIM 3a1aHuil I1K-6.3
YueOHUKOM, 3. YcrHbIii onpoc.
BBITIOJTHEHUE
11ab0paTOPHBIX
pabor
HWroro no pazneny 12 | 12 27
2. CroxHbIe CUCTEMBI.
CucreMOTeXHHKA u CHCTeMHast




1

CamocrosTenpHOe
n3y4YeHUE
2.1 Ompenenenne ©  BUIBI yueOHOI 1. becena -
CIOKHBIX ~ CHUCTEM.  MeTozpl Hay4YHOU o0cyxaeHue IK-2.1,
aHalM3a W CHHTE3a CJO0XKHBIX 8 6 6 JUTEPATYPHI. 2. Ilposepka I1K-6.1,
CHCTEM. ITousTue 2. Pabora ¢ WH/AMBUAYAJIBHBIX I1K-6.2,
CHUCTEMOTEXHHKH. Wuxenepust 3JIEKTPOHHBIM 3aJaHu’ I1K-6.3
CJIOXHBIX CHCTEM. yueOHUKOM, 3. YerHblit onpoc.
BBITIOJTHEHNE
11a00paTOPHBIX
pabor
1.
CamocrosTenpHOe
U3y4YCHUE
yueOHOI u 1. becena -
29 MeToxr T — Hay4YHOU OGC}’)I(%GHI/IC IK-2.1,
CHOKHEIMI CHCTeMAMI 4 6 6 JTUTEpaTypbl. | 2. YCTHBIN ompoc. I1K-6.1,
N 2. Pabora ¢ 3. IIpoBepka I1K-6.2,
Pa3IHYHON MTPUPOJIBI
3JIEKTPOHHBIM | MHAWBUAYAIBHBIX I1K-6.3
y4eOHUKOM, 3a7aHui
BBITIOJTHEHNE
J1a00paTOPHBIX
pabor
Wroro no pazneny 12 | 12 12
3. VYnpasieHue
OpTaHU3AIMOHHO-IKOHOMHUYECKHX
COIMABLHBIX CHCTEMaX
1.
CamocrosTensHOe
n3ydeHue
yueOHOIl u 1. becena —
3.1 Meroasl OmHUCaHUS CIIOMKHBIX HAYYHOM o0CyXIcHHE. I1K-2.1,
cucreM. MeToabl NPEOJONEHUs 6 6 10 JIUTEPATYPBHI. 2. Ilposepka IK-6.1,
CIIOKHOCTHU OpraHu3aliu u 2. Pabora ¢ WH/IMBUAYAIbHBIX I1K-6.2,
CTPYKTYpBI JJIEKTPOHHBIM 3aJaHu. I1K-6.3
Y4EOHUKOM, 3. YcrHbIit onpoc.
BBIIIOJIHCHHUEC
1a00paTOPHBIX
pabor
1.
CamocrosTenpHOe
3.2 TlpunsAtHe peumieHUH B sy IeHHe
OpTaHU3AIIMOHHO-IKOHOMHUYECKHX yqe6H0HvH 1. becena —
u COLMATBHBIX CHCTEMAaX: HayHHon o0CyxKIeHH e, MR-2.1,
JKCIEPTHBIE OLIEHKH, 6 6 10,2 fATEPATyPhL. 2. Ilposepka IK-6.1,
KOMITETEHTHOCTh JUTIO 2. Pabora ¢ WHINBUIYaITbHBIX [IK-6.2,
’ 3JIEKTPOHHBIM . I1K-6.3
MPUHAMAIOIIEE PEIlCHHE, OlICHKA 3aJJaHUH.
. y4eOHHKOM,
Ka4yecTBa peleHui O
11ab0paTOPHBIX
pabor
Wroro mo paznmeny 12 | 12 20,2
4. Dx3amMeH
IK-2.1,
IK-6.1,
4.1 Dx3ameH DK3aMeH IK-6.2,
I1K-6.3
Wroro no pazneny
Hroro 3a cemectp 36 | 36 59,2 JK3aMeH
Hroro no gucuummige 36 | 36 59,2 DK3aMeH




5 O6pa3oBare/ibHbIE TEXHOJIOTHHI

1. TpaguirioHHbIe 00pa30BaTENbHbIE TEXHOJIOTHH, OPUEHTUPOBAHHBIEC HA OPraHU3alHIo
00pa30BaTEeNLHOIO Mpolecca M MPEANoJaralollylo MNpsMYK TPAHCISALUUI 3HaHUH OT
IPEnoIaBaTess K CTYJCHTY.

®opMbl yueOHBIX 3aHATUI C UCTIOIB30BAHUEM TPAJUIIMOHHBIX TEXHOJIOIMH:

Wudopmanmonnas JeKuus — I[OCIENOBAaTEIbHOE H3JIOKEHHE Marepuaja B
JUCLUIUIMHAPHOM JIOTHKE, OCYIIECTBISIEMOE NPEUMYIIECTBEHHO BepOaJbHBIMU CpEICTBAMU
(MOHOJIOT TIPEII0ABATES).

JIaGoparopHas paboTa — opranusanus yd4eOHoH paboThl ¢ pealbHbIMU MaTepUaIbHBIMU U
UHPOPMALIMOHHBIMA OOBEKTaMH, HKCIEPUMEHTAIbHAS pPadOTa C aHAJIOTOBBIMH MOJCISIMHU
peanbHbIX O0BEKTOB.

2. TexHosnoruu mpoOIEMHOTO OOyuUeHHs] — OpraHu3as 00pa30BaTENLHOTO MpoIlecca,
KOTOpas MpeIojaracT MoCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3AaHUE YUEOHBIX MPOOIEMHBIX
CUTYalUi JJIs1 CTUMYJIMPOBAHUS aKTUBHOM MTO3HABATEIBHOM JESITEIbHOCTH CTY/IEHTOB.

3. lHTepakTHBHBIE TEXHOJIOIMU — OpraHu3anus oO0pa3oBaTeIbHOrO MpoLecca, KOTopas
IpEeIoiIaraeT akTUBHOE U HEJIMHEHHOE B3aMMO/ICHCTBHE BCEX YUaCTHUKOB, IOCTH)KEHUE HA STON
OCHOBE JIMYHOCTHO 3HAYUMOT'O JIJIs1 HUX 00pa30BaTebHOIO Pe3yJIbTaTa.

@®opMbl yueOHBIX 3aHSATHH C HMCIIOJIB30BAaHHEM CIICHUAIN3UPOBAHHBIX WHTEPAKTHUBHBIX
TEXHOJIOTHUM:

Jlekumst «oOpaTHOM CBS3M» — JEKIHMS—IPOBOKANMS (M3JI0KEHHE MaTepHajja ¢ 3apaHee
3arJIaHUPOBAHHBIMU omroKkamn), nekuusi-Oecena, JEKLMS-TUCKYCCHS,
JEKIHS-TIPECC-KOHPEPEHITHS.

4. UnpopMalimoHHO-KOMMYHHKaIIMOHHbIE 00pa30BaTeIbHbIE TEXHOJIOTHH — OpraHU3aLUs
00pa30BaTeNLHOTO MPOLIECCa, OCHOBAaHHAS Ha TIPUMEHEHUH MPOTPAMMHBIX CPEJl U TEXHUYECKHX
CpeACTB PabOThI C 3HAHUSAMHU B PA3JIUUHBIX PEIMETHBIX 00JIACTSIX.

6 YueOHO-MeTOANYECKOE 00eclieyeHHe CAMOCTOSATEIbHOI padoThl 00y4YaloIMXCcsi
[IpencraBieHo B npunoxeHuu 1.

7 OneHovHble cpeacrea 1Jist IpoOBEACHUS l'[pOMC)KyTO‘-IHOﬁ aTTeCTallumn
Hpe,[[CTaBJ'IeHLI B ITPUJIOKCHUU 2.

8 YueOHO-MeTOANYECKOE U HHPOPMALIMOHHOE 00ecTiedeH e JUCHUILIMHBI (MOLYJI51)

a) OcHoBHasi TUTEpaTypa:

1. Iabapmmua, M. C. MartemaTtiueckue OCHOBBI TEOPUHU YIpaBieHUs: Y4eOHHK /
[Ta6apmmua U.C., Kopoxos B.B., KopoxoBa E.B. - PoctoB-na-/lony:lOxub1il ¢enepanbublit
yauBepcuret, 2016. - 130 c.: ISBN 978-5-9275-2230-9. - Tekct : snexkrponnsid. - URL:
https://znanium.com/catalog/product/996371 (nara obpamienus: 17.05.2023). — Pexxum gocryma:
IO MTOJIITUCKE.

2. Kopo6oB, B. b. Teopusi u mpakTHKa 3KCIEPTHBIX MeTOA0B : MoHorpadus / B.B.
Kopo6os ; mox pea. b.1. KouypoBa. — Mocksa : MH®PA-M, 2021. — 281 c¢. — (Hayunas
mbiciis). — DOI 10.12737/monography_5caee0067f1835.43206494. - ISBN 978-5-16-015053-6.
- Tekcr : anexTponssIit. - URL: https://znanium.com/catalog/product/1209812 (nara oOpamieHus:
17.05.2023). — Pexxum gocTyIa: 1Mo Mo mucKe.

0) lonosiHuTE/IbHAS JIMTEPATYypAa:

1. Tapacuk, B. I1. MaTemaTHyeckoe MOJECTHPOBAHHE TEXHUYECKUX CHCTEM : y4eOHHK /
B.II. Tapacuk. — MuHnck : HoBoe 3nanme ; MockBa : UTHOPA-M, 2020. — 592 ¢. — (Beicmiee
oOpa3zoBanue: bakamaBpuar). - ISBN 978-5-16-011996-0. - Tekcrt : snextponnsii. - URL:
https://znanium.com/catalog/product/1042658 (mata o6pamenus: 17.05.2023). — Pexum
JIOCTYTIA: 110 MOJIHUCKE.



B) MeToanyeckue yKazaHus:
Meroaundeckue yka3zanus npusenensl B [Ipunoxxennn 1.

r) [Iporpammuoe obecnieuenune u UHTepHeT-pecypceb:

IIporpammHoe o0ecnieuyenune

Haumenosanue 110 Ne norosopa Cpox aeicTBUs IUIEH3UN
MS Oﬁ.lce 2007 Ne 135 or 17.09.2007 O6eccpouHo
Professional

Anaconda Python |cBoboano pacapocrpansemoe I1O 0eCccpoUHO
MathCAD v.15

Education J-1662-13 ot 22.11.2013 0eccpovHO

University Edition
MS Visual Studio

2017 Community |cBo6oaHO pacnpocTtpansemoe I10 0OeCcCpovHO

Edition

Adobe Reader cB000IHO pacipocrpansemoe I10 0eccpoUHO
IMpodeccnonanbubie 0a3bl JAHHBIX U HHGOPMAMOHHBIE CIIPABOYHbIE CHCTEMBI

HasBanue kypca CchlIKa

Hanmonanpshas nH(OPMaLIMOHHO-aHATUTHYECKAs URL:

cucrema — Poccuiickuii MHIEKC HAyYHOTO [IUTUPOBAHHUS https://elibrary.ru/project_risc.asp

(PHHII)

ITouckosas cucrema Akanemust Google (Google Scholar)|URL: https://scholar.google.ru/

denepanbHOE roCyIapCTBEHHOE Or0[KETHOE

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

COOCTBEHHOCTHY

9 MarepuajibHO-TEXHHYECKOE o0ecnevyeHne TUCIHIINHBI (MOLYJIs1)

MatepuranbHO-TEXHUYECKOE 00ecIiedeHrEe JUCIMIIINHBI BKIIOYAET:

1. JleximonHast ayaqutopus aya. 282. MynbTUMeIUHBIE CPEICTBA XPaHEHHS, TIepeIadn U
npecTaBiIeHus HHPOPMaIUH.

2. Kommbrotepusie kimaccel llenTpa wuubopmammonHsix TtexHonoruii P®I'BOY BO
«MI'TVY». [lepcoHanbHbIE KOMITBIOTEPHI, 00bETMHEHHBIE B IOKATBHBIE CETH C BEIXOAOM B Internet,
OCHAILICHHBIE COBPEMEHHBIMU ITPOTPAMMHO-METOIUYECKMMU KOMIUIEKCAMH ISl PELICHUS 3a/1a4 B
00acTi HH(GOPMATUKH U BEIUUCIUTEIEHOW TEXHUKH.

3. Ayauropuu sl CaMOCTOSITETIbHON paObOThI: KOMITBIOTEPHBIE KJIACCHI; YNTAIEHBIC 3aJTbI
o6ubmorexu. Bee knaccel YUT u ACY ¢ nepcoHalbHBIMU KOMITBIOTEpAaMHU, BBIX0JI0M B IHTEepHET
U C JIOCTYIIOM B 3JIEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTeNIbHYIO CpEAy YHUBEPCUTETA.

4. Aynutopuil Ais TpyNIIOBBIX M MHAWBUAYAIBHBIX KOHCYJBTAIUH, TEKYILET0 KOHTPOJIS U
npoMeXyTouHou artectanuu. Ayn. 282 n ximaccet YUT u ACY.

5. [Tlomemenus Ui CcaMOCTOSTEIBHOM pabOTHI  OOYYAIOLIMXCS, OCHAIIEHHBIX
KOMITBIOTEPHOW TEXHHKOW C BO3MOYKHOCTBIO MOJKIIIOUEHHS K ceTH «/HTepHET» M HaludneMm
JIOCTYTIA B AJIEKTPOHHYIO HH(POPMALIMOHHO-00pa3oBaTenbHyto cpeny oprannzanuu. Kinacest YUT
u ACY.

6. Ilomemenuss A XpaHeHUs M MPOPUIAKTUYECKOTO OOCITYKUBaHHUS Y4eOHOTrO
obopymoBanus. LleHTp HHPOPMAIIMOHHBIX TEXHOJIOTUH — ay. 372



Hpuioxenne 1

YueOHO-MeTOAMYECKOE O0ecTIeueHre CAMOCTOSITEIbHOM PadoThl 00y4ar0 XS

ITo mucrunnHe «YTpaBieHHe CI0XHBIMI CHCTEMaMID MPEAYCMOTPEHA ayTMTOPHAS ¥ BHEAY TUTOPHAS
caMmocCTosITeTIbHAsE paboTa 00yJaroIuxcs.

AynuTopHasi cCaMOCTOSATENbHAS Pad0Ta CTYJACHTOB MPEAIIOIaraeT BRIIIOTHEHHE JTa00paTOPHBIX padoT 1Mo
pazzenam.

JlaGopaTtopuas padora Nel

CTpyKTypHasi CXeMa CHCTEMbl aBTOMAaTHYECKOTO YIIPABICHHUS
Lenv pabompi: M3yUNUTH IPUHITUITBI pabOTHI CO CTPYKTYpHBIME cxeMamu CAY.
Hngpopmayus:

CucreMy aBTOMAaTHYECKOTO YIPABICHNS MOKHO pa30UTh Ha OJOKH, UMEIOIINE BXOJI H BBIXOJT
(xaHanbl U IpUeMa-niepeiadn cUrHanoB). /st Toro, 4To0bl OKa3aTh B3aMMOCBSI3H ATHX OJIOKOB,
UCTIONB3YIOT CTPYKTYPHBIE CXeMbl. Ha HUX KaXK/IbIil 2JIEMEHT N300pakaeTcs B BUJIE IPSIMOYTONBHHKA,
BHYTPH KOTOPOTO 3aIHMCHIBAETCS €ro niepeaaToynas GyHkiws, oooznaqaemas o0braao W. Bxos 1 BEIXox
0JI0Ka MOKA3bIBAIOT COOTBETCTBEHHO «BXOJSILEH» M «BBIXOASALICH» CTPEIKAMHU.

CymectByet aBe (POPMBI 3aIHCH:

v’ onepamopnas 3anuce, KOrja rnepenaroynas GyHKIHS 3alUChIBACTCA KaK QYHKIIMSA oreparopa
muddepenipoBanus t, BXOBI U BBIXO/IbI 0J10KOB — QyHKIMK Bpemenu X(t) u y(t);

v’ 3anuce 6 usobpadicenusx, Korjga TepeaaTouHas (QYHKIMSA 3aliChIBacTCS Kak (GyHKIUS
KOMILUIEKCHOM TEpEeMEHHOM P, a g 0003HAYEHUsI BXOJOB M BBIXOJOB HCIOJB3YIOT HX
n3ob6paxenus no Jlammacy X u Y.

OzHako CyTh Jiena OT 3TOro He MeHsieTcst. [1oaToMy maiblie npu 0003HAYSHHH CUTHAJIOB, OyIeM
0003Ha4aTh CUTHAIIBI CTPOYHBIMU OYKBaMH, HE YKa3bIBasi HE3aBUCUMYIO MTepeMeHHYI0 (T 1im P), a B 3aKcH

nepeIaTouHbIX QyHKIUIA OyIeM UCITOIb30BaTh epeMenHyro obo3nauenus W nim W(p).

JJ1st CcyMMUPYIOIIKX 3JIEMEHTOB UCTIONB3YIOT ClielMaIbHOEe 0003HaYCHUE — KPYT, pa3OnTHIi Ha
cexTopa. Eciu cextop 3ainuT 4epHBIM I[BETOM, TIOCTYTAIOIIHI B HErO CUTHAJI BEIUUTAETCS, a He
CKJIaJpIBaCTCS C NPyruMu. Pa3zBeTBrienne curHana 0003Ha4aeTcsi TOUKOM.

MHorue nHXeHepHbIe METOBI UCCIEA0BAaHUSI CHCTEM YIIPABIEHUS OCHOBAHbI HA UCTIOJIb30BaHUH
nepeAaToyHbIX QyHKIMHA. [ mocTpoeHus epe1aTouHON GYHKIIUH CHCTEMBI MEXy 3aJaHHBIMU BXOZOM
Y BBIXOJIOM HY>KHO NTPeo0pa3oBaTh CTPYKTYPHYIO CXEMY TaK, YTOOBI B KOHEYHOM CUETE OCTANICS OAUH OJI0K
C M3BECTHOH TepeaTouHol PyHKIUEH. J{Jsl 5TOro HCHONB3YIOT CIpyKmypHvle NPeodpa308anusl.

ITocimenoBaTeabHOE COEAUHEHNE 3BEHLEB:
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HapaIIJ'ICJ'II)HOC COCIMHCHHUC 3BCHLCB!
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Ecmu B cucreme ecth KOHTYp C TIOJIOYKUTEIHbHOM HITH OTpI/ILIaTeJIBHOﬁ O6paTHOfI CBA3bIO:

X X Y
—®—> W1 Y> W1 >
W2 |« L | W2 |«
e 1 e 1
=TT - T4 012%013

3BEHO MOKHO IIEPEHOCHUTH Yepe3 CyMMaTop Kak Briepen (al u a2), tak u Ha3az (61 u 62). UToOs!
TIPH 3TOM TepeaTO4YHbIe (QYHKIIUN HE U3MEHWINCH, TIEPE]l CyMMAaTOPOM HY>KHO ITOCTaBHTh

JOITIOJITHHUTCIIBHOC 3BCHO!
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3BEHO MOKHO NIEPEHOCHUTH TAaKXKe Yepe3 TOUKy pa3BeTBieHus (81, 62, 21, 22), coxpaHsist Bce
nepeaaToyHble QyHKINU:
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6l 62
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3adanue: ucrionp3ys NpaBuia Npeodpa3oBaHus CTPYKTYpHBIX cxeM CAY, yIpoCTHTh NPEICTaBICHHYIO
CHCTEMY M HaliTu B 0011eM BuE NepeAaTOYHYI0 (PYHKIMIO CUCTEMBI.

KOHmpO]Zbele 80NnpoOCHI

Uro npencrasisier coboit ctpykrypHas cxema CAY?

N3 kakuXx 371€MEHTOB COCTOUT CTPYKTypHasi cxema?

Kakue ¢opmsl 3ancu CAY cymecTByroT?

Kakue Bo3MOXKHEI coeHEeHMS 3BeHbeB B CAY?

UTto 03HaUYaeT BBIPAKEHNUE «3BEHO HAXOJUTCS B OOPaTHOU CBI3U»?
Urto Takoe CyMMAaTop U YTO TaKOE TOYKA BETBIICHUS?

Jaiite onpenenenue nepenatouHoi Gynkiuu 3seHa CAY.

Kak naiitu nepeaarounyto ¢pynkuuo CAY?

©No MWD RE

JlabopaTopHasi padoTa Ne2

[Tomy4nTh 5KBUBaNIEHTHYIO (D)YHKIIUIO CHCTEMbI aBTOMaTHYECKOTO YIIPaBJICHHS

Lenv pabomoi: n3ydnuTh criocoObl cHTe3a CAY ¢ MOMOIIBIO BHIYUCICHUS 9KBUBAJIEHTHON MepeaaTOYHON
(hyHKIHIH.

Hngpopmayus:

B Hayke M3BECTHO JiBa CI10c00a pabOThI CO CTPYKTYPAMHU CIIOKHBIX CUCTEM: JCKOMITO3UIIUS 1
KOMITO3HITHS.

JlexoMIo3uIIus PEACTaBIIseT COO0H pa3/ieliecHUe CJI0KHOM CUCTEMbI Ha 00JIee IPOCThIE MU
3JIEMEHTApHBIC YaCTH C COETMHEHUEM 3TUX YacTel OIpe/IeIeHHbIMH CBs3sIMH WiH Tpadamu. Kommosurust
MIpeJIoJiaraeT CHHTE3 CII0KHOM CHCTEMBI U3 TIPOCTHIX AIIEMEHTOB C TIOMOIIBIO UX CBS3BIBAHUS B
ompeieJICHHOM TopsiiKe. B Teopuu ympaBiaeHus: caMoii Majoi YaCThI0 CUCTEMBI PUHATO CUUTATh
3JIEMEHTApHOE WIIM TUTIOBOE 3BEHO, UMEIOIIEe MTPOCTOE OMMCAaHKE U IIeNTOCTHOCTh. Pa3zouenne CAY Ha
3BEHBS CYIIECTBEHHO YITPOIIAET MX UCCIICIOBAHUE. 3BEHBS MOTYT HMETh Pa3IUIHYI0 (DU3UIECKYIO OCHOBY
(3nmexTpruecKre, THAPABIMISCKUE, MEXaHnYeCKue U T.11.). COOTHONICHUs BXOJHOTO U BBIXOHOTO
CUTHAJIOB B 3BEHBSIX OJTHOT'O U TOTO K€ KJIacca OMHUCHIBAIOTCS OJMHAKOBBIMH AU EpeHIIUATEHBIMH
YpaBHECHUAMU U UMCIOT OJUHAKOBBIC TUHAMUYCCKUC cBoMcTBa. THUIIOBBIE (BHeMeHTapHBIe) 3BCHbBS
OTIHMCHIBAIOTCS OOBIKHOBEHHBIMH TN (h(hepeHIINaTbHBIME YPaBHEHUSIMU HE BHIIIE 2 TIOPSKA.

v Yeunumenvroeseeno
B ycunurensHOM (IpOMOPHHOHATIBHOM, OE3BIHEPIIMOHHOM) 3BEHE BBIXOJHAS BEIHUYHMHA
y(t) nponopumoHanbHa BxogHOU X(t):
y(t) =k *x(t)

B oneparopHoii popme 310 3anuiercs B BUJE:
Y(p) =Kk,

rae K — xoadduimeHT MponopHHOHATLHOCTH WM YCHICHHS— KAueCTBCHHBIM IOKa3aTelb,
KOTOPBIN HA3bIBAIOT KOA(P(HUIIMEHTOM Tepeadn 3BEHa.
[lepenarounas pyHKIUS YCHIINTEILHOTO 3BEHA!



W(p)=k.

v’ Anepuoouueckoe (unepyuonnoe) 36eHo

ATieproin4ecKoe 3BEHO SBJISIETCSI MHEPIIMOHHBIM 3BEHOM TEPBOT'0 MOPSIIKA. ITOMY 3BEHY
COOTBETCTBYET AU PepeHIINATHEHOE YpaBHEHHUE:

T*y'(t)+ y(t) =k *x(t).
B onepaTopHoii hopMe OHO 3aNUIIETCS TaK:
(T*p+D*Y(p)=k*X(p),

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

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

v’ Unumezpupyioweessero
WuTerpupyroniym 3B€HOM Ha3bIBAETCS 3BEHO, YPaBHEHHE KOTOPOTO UMEET BU/I:

51
y(t) = kIX(t)dt .
0

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

W(p)=k/p.

PaccmoTpenHoe — uHTerpupyromiee  3BEHO  SBIIIETCA  MACalbHBIM.  PeanbHble
WHTETPUPYIOIINE 3BEHbS OOBIYHO OO0JIAAIOT OMPEISIICHHON WHEPIMOHHOCThIO0. [lodToMy WX
BBIXOJIHAs BEJIMYMHA HE paBHa TOYHO HHTErpally oOT BXOJHOM BenuuuHbl. PeaibHOE
UHTETPUPYIOIICE 3BEHO UMEET MEePEAATOUHYIO (DYHKIIHIO:

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

v’ 3genosmopozonopsoka

3BeCHOM BTOpPOI'O IIOpsAAKa Ha3bIBACTCSA 3BCHO, ,[[I/I(I)(l)epeHLII/IaJ'ILHOC YpaBHEHUE KOTOPOIo
HUMECT BU:

[lepenaTounas ¢pyHKIus:

TZ*y" () + T, ¥y (1) + y(t) =k * x(t).
JluHaMu4ecKkre CBOMCTBA 3BeHa ONpeAeIoTCs 3HaueHUIMH ko3 duruentoBT 11 Ts. Ecnu
Tz NUMEECT 3Ha‘IeHI/I€, 6J'II/I3K0€ K HYJ'IIO, TO 3BCHO HA3LIBAIOT aHepI/IOI[I/I‘-IeCKI/IM NIJIn I/IHepIII/IOHHI)IM
BTOpOFO HOpSII[Ka, cCJI T1 6J‘II/I3KO K HyJ'IIO, TO 3BCHO HAa3bIBACTCA KOHCCpBaTI/IBHBIM nin
ABTOKOJICOATEIIbHBIM.
B o0mem ciiyuae onepatopHast opMa 3anucy ypaBHEHUS:

2*p? T * p+1)*Y (p) =k * X (p).
[Tepenatounas GyHKITHS 3B€HA BTOPOTO MOPSIIKA
W(p) = k/(T22 * p2 +T*p+1).

I[J'ISI AlICpuoOAUYCCKOro 3BCHAa BTOPOr'o IHopsAaka ICpCAaTOYHYIO (I)YHKI_II/IIO MOXXHO
MMpEaACTaBUTHb B IPYIrOM SKBHUBAJICHTHOM BUC!:

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

rae 73 v T4— BBIYUCIAIOTCSA MO BBIPAXKEHUIO:

T,,=T,/2£(T?/14-T}).

PaCCManI/IBaH nepeaaToOvYHyro (I)YHKI_[I/IIO, MOKHO CKa3aTb, 4YTO alCpruoaAnYCCKOC 3BCHO
BTOpPOTO mopgaKa COCTOUT M3 ABYX IIOCICAOBATCIBHO COCAMHCHHBIX HHCPUOWOHHBIX 3BCHLCB
IepBoro nmnopdaka ¢ IMOCTOSSHHBIMU BpeMeHI/ITg u T4, 3HAYCHHA KOTOPBIX IOOJIKHBI OBITE
HeﬁCTBHTeHBHBIMH " IIOJIOKHUTCIIBHBIMU.

Ecinu atu YCJIOBHA HC BBIINIOJIHANOTCA, TO JIA KOJIe0aTeILHOr0 3BEHA MNPUMCHAIOT IJIid
aHajIn3a €To AMHAMHUYCCKUX XapaKTCPUCTHUK HECKOJIBKO APYruec o00o03HaueHus. Ecnu BeImonHseTcs



ycnoBue 7T1<2T,, T0, 0003HaumB uepe3 &=T1/2T, ,T1=2¢T, uT=T,, ypaBHEHHE 3TOrO 3BEHA B
orepaTopHOi (hOpME 3aNKCHIBAIOT B BUJIC:

T2*p242*E*T*p+1)*Y(p) =k *X(p).
rae ¢— K03 GUIUEHT 3aTyXaHus, KOTOPBINA OMPEeIIIeT XapaKkTep MePexXoHOTO MpoIiecca.
[Tepenatounas GyHKIMA KOIeOATETLHOTO 3BEHA.

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

v JTuphepenyupyroweesseno
Paznuuaror naeanbHOe M peaibHOE 3BeHBbS. B mpeansHoMm auddepeHuupyromeM 3BeHe
BBIXOJIHAs BeJMYKHA y(t) MPONopHHOHAIbHA TPOU3BOTHOM OT BXOAHON BelM4nHBI X(t).
JuddepeHuupyrommmM uaeanbHbBIM Ha3bIBA€TCS 3BEHO, NU((epeHIraTbHOe YpaBHEHUE

KOTOPOIro UMECT BU:
y(®) =k*x (1),

Y(p)=k*p*X(p).
[lepenaTounast ¢yHKIUS 3BEHA:
W(p) =k*p.

WM B OIIEpaTOpHO popme:

V' @opcupyroweessero
dopcupyroliee 3BeHO MEPBOTo MOpsiIKa— 3TO 3BEHO, ONMUChIBaeMoe AudQepeHinaibHbIM

ypaBHeHI/IeMZ
y(t) =k *[T *x'(t) + x(©)],
nepenaToyHas GyHKIHs GOpPCUPYIOIIETo 3BEHa:
W(p)=k*(T*p+1).

dopcupyroriee 3BeHO BTOPOTO MOPSIKA — 3TO 3BEHO, OMHUChIBaeMoe I ( depeHIIHaTbHBIM
ypaBHEHUEM:

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

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

v 3anaszovieaioweesseno
3ama3piBaloliee 3BEHO, WM 3BEHO C TMOCTOSIHHBIM 3ama3/blBAHUEM, OIMCHIBACTCS

YPaBHEHUEM:
y(t+¢)=k*x(1),

B OIlepaToOpHOH (opme:

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

3amnazpIBarolee 3BeHO BOCIIPOM3BOAUT 0€3 HCKaKEHUSI Ha BBIXOZE BXOAHYIO BEIUYHHY.
[Tpu 5TOM BbIXO/AHAS BEJIMYMHA 3aIa3/[bIBA€T OTHOCUTEIHHO BXO/IHOM BEIMUYMHBI Ha MIOCTOSIHHOE
BpEM T.
3aoanue: IMOJIYYUTh SKBHUBAJICHTHYIO Q)yHKHI/IIO CUCTCMbI aBTOMATHUYCCKOI'0 YIIPABJICHUA

COOTBETCTBYIOIIYIO CTPYKTYPHOM CXeM€E CBOEro BapuaHTa U3 jjabopaTopHoi paboTs! Nel, ucnosnb3ys ais
yIpOILeHUs ypaBHeHHI Bo3moxHocTH naketa MathCAD.

KOHmpOJleble B80NnpocCsl

1. Uro npencrasnser coboil sxkBuBaneHTHas pyHkuus CAY?
2. UYro Takoe TUTIOBOE 3BE€HO CHCTEMbI aBTOMATHYECKOTO yIIPaBICHHUS?
3. Kakumu cBoiictBaMu 00J1agar0T TUIIOBEIE 3BeHBS CAY?



Kaxkoit Bung umeet nepenarounas GyHKIHs O€3bIHEPIIMOHHOTO 3BeHA?
Kaxkoit Bug umeeT nepenaroynast GyHKIIHAS aliepuoANIECKOro 3BeHA?
Kakoii Bug nmeer nepenatounast GyHKIUS HHTETPUPYIOIIETO 3BeHA?
Kakoii Buz nmeet nepenatodnas (yHKIHs 3B€Ha BTOPOTO MOpsiiKa?
Kakoii Bun nmeer nepenatounast yHKIUS 3BEHA 3aIa3/IbIBaHus?

© o N oA

Kakoii Bun nmeer nepenatounast GyHkus audepeHupyroniero 3seHa’?
10. Kakoit Bunx umeet nepenaroddas GyHKIus GOpCUPYIOIIETO 3BeHA?

11. Kakue xomanas! makera MathCAD MOKHO HCITOJIB30BaTh MPU BBHIYHUCICHUH SKBUBAIICHTHON
¢bynkuun?

JlaGopaTtopuas padora Ne3

KonnexkruBHoe mnpuHsaTHe pemeHuid. OnpeneneHue IUCIEPCUH, JOBEPUTEIbHBIC
WHTEPBaJbl, OIPEIEICHUE ONITUMAIBHOTO PELICHUS

Lenvpabomut

Osznakomumbcs C pA3TUYHbBIMU AlcOPpUMMAMU NPUHAMUA KOJIJIEKMUBHbIX peweHuL? ZPyI’ZI’ZOZZ
IKcnepmos u Mmemooamu onpec)eﬂesz onmumaitbHo20 peuerusl.

Hupopmayusn

T'onmocoBanue SIBISIETCSI OMHUM U3 BaXKHEHIINX HHCTPYMEHTOB IPHUHSTH penieHuil. B HacTosiee Bpemst
pa3paboTaHo u IPUMEHSETCS Ha MPAKTHKE OOJIBIIOE YHCIO CHCTEM TOJIOCOBAHHMS, OTINYAIOIIAECS
IpOLESYPaMHu U CIOCO0aMy IPOBEICHHUS TOJIOCOBAHUS U 00PaOOTKU UX PE3YIbTATOB IS BBISIBICHHS
nmodeureseit.

Otcuer uccneoBaHuil, CBA3aHHBIX C CHCTEMaMU FOJIOCOBaHMsI, 00OBIYHO BEIYT OT (hPAHITY3CKOTO YISHOTO
mapkwu3a je Konmopce (1743 — 1794), kotopblit chopMyinpoBaj NpUHIMIT (TIPOLICIYPY) ONPEACICHHUS
noOeUTENS B X0JI€ ICMOKPATUISCKHX BHIOOPOB.

Haubonee pacripocTpaHeHHbIE IPOLEAYPbI TOJIOCOBAHUS.

1. Ilpoyedypa Konoopce. Jlyuiieit cuntaeTcs albTepHaTUBA, KOTOPYIO OOJIBIIE MTOJIOBUHBI SKCIIEPTOB MIPH
MOTIAPHOM CPaBHEHHHU CUUTAET Jydile 000 npyroi u3 X.

2. Peoaxmupyrowas npoyedypa. OHa 3aKIII0YaETCs B IOTIAPHOM CPAaBHEHUH AJIbTEPHATHB U OTOPACHIBAHUH
T€X, KOTOPBIC MO OOJNBIIMHCTBY TOJIOCOB IIPU3HAHBI Xy IIUMHU. OCTaBIIHECs aTbTEPHATHBEI CHOBA
CPaBHHBAIOT JI0 TEX TOP, MIOKA HE OCTAHETCS TOCIIEIHSS Tapa allbTePHATHB, U3 KOTOPOU BEIOMPAIOT
JYHIIyO.

3. Ilpoyeodypa Konenanoa. B 3Toli mpouieaype NpOU3BOAATCS MAPHBIE CPABHEHUS BCEX aJbTEPHATHB.
AnbpTepHaATHBA MIPH MTAPHOM CPABHEHHH, TOTYyYUBIIAs OOJIBIIMHCTBO TOJIOCOB, ITOTyYaeT OAMH Oalll.
AnprepHaTHBa, HaOpaBIIas OOJbIIee YUCTIO OANIOB, CUUTACTCS JTYUIIEH.

4. IIpoyedypa makcumym. Jlyduei cuutaeTcst anbTepHaTHBa, HAOpaBIIas caMoe OOJIBIIOE YHUCIIO TOJIOCOB
(HO He 00s13aTENBHO OOJIBILE TOJTOBHUHBI).

5. Ilpoyedypa 6orvuiuncmea 20n10cog. Jlydiiel anbTepHaTUBON CUUTAETCS Ta, KOTOpas IepBOi HaOpana
0oJb1Ie TOJIOBUHBI T'OJIOCOB.

6. IIpoyeodypa bopoa. CornacHo 3Tol IPOIeAype, PE3yIbTAThI TOJIOCOBAHUS BRIPAKAOTCS B BUJIE YUCIIA
OayuToB, HAOpaHHBIX KaX 0N abTepHATUBOM. [IyCcTh UMCIIO ambTepHATHR paBHO /. Toraa 3a mepBoe MECTO
MIPUCYXKIAETCs 1 0auIoB, 3a BTopoe — (1 — 1) U T. 1., 3a mociennee — oquH 6ami. Jlanee moacunuThIBacTCs



YHUCIIO 0ANIIOB [T K&XKIOW allbTePHATUBEI U JIYYIIel CYNTaeTCsl albTepHATHBA, Ha0paBIas OOJBITYIO
CyMMYy.

1. Msekuil petimune. YIaCTHUKH TOJOCOBAHUS MOTYT TOJIOCOBATH 32 JIIO00E YMCIIO allbTepHATHB. JIydmmei
CUMTAETCS aJIbTePHATUBA, HAOpaBIIIasi 0OJIBIIEE YHCIIO TOJIOCOB.

ITocnenHroro mpouenypy HHOTIA HCIIONB3YIOT B I'ocynapcTBeHHOi [Jyme poccuiickoro napiaMeHra.
[Iponecc ronocoBanus TaKke MOXKET MPOXOANUTH B HECKOJILKO UTepalnii (TypoB), €CIIM €r0 Pe3yIbTaThl He
YIOBIETBOPSIOT KaKUE-THO0 BIMUATENIbHBIE IPYIIBl yYaCTHUKOB, HO, KaK IPAaBHUJIO, OAHOI'O I'OJIOCOBAaHMS
OBIBaeT AOCTATOYHO.

[ToMuMO TIepedrCIeHHBIX TPOIEAYD, IPUMEHSIOTCS PaBUiIa AUHOTIIACHS U KBATH(UITUPOBAHHOTO
OonpmuHCTBa. KBanudunupoBaHHOe roJocoBaHUE MO3BOJISIET MEHBIIMHCTBY YYACTHUKOB (HO HE MEHEe
1/3) 3a010KMUPOBATH MPUHATHE peieHus. [IpaBmito eTMHOTIIaCHS IPUMEHSIETCS, HAIIPUMep, B TIPOIEcce
coracoBanus pemenuii wienamu HATO, a kBanudunmpoBanHOro 60IBIIMHCTBA — B I 'OCymapcTBEHHON
Hdyme poccuiickoro napiaMeHTa Ipy NPUHATHN KOHCTUTYLIMOHHBIX 3aKOHOB U TP peoaoseHun Veto
Cogsera @epneparun winn [Ipesunenrta. Hanbonee rhhekTHBHBIM [Tl IPUHSTHS PEIICHUA CINTASTCS
MPUHIIMII TPOCTOTO OOJILIINHCTRA.

s moBsIeHns 00 BEKTUBHOCTH BBIOOpA JTyUIIeH aTbTePHATHBEI MOKHO TIPOBECTH BHIOOD 1O Pa3HBIM
cHCTeMaM T'0JIOCOBAaHUS U MPOAHAIIM3UPOBATh aJlbTE€PHATHUBBI, OKa3aBIIMECS JydllluMU. B ciyuae, korga
JTYYIIAMHA OKa3bIBA€TCSl HEOOIBIIIOE YHCIIO AIbTEPHATUB, BRIOOD JTYUIIHX JTOJDKEeH ObITh TipoBeaeH JIIIP u3
MONTyYeHHBIX aabTepHaTuB. [IpemiokeHHbIi crmocod BEIOOPA MO3BOISET COKPATHTH UCXOTHOE MHOKECTBO
aJbTEPHATUB JI0 HECKOJIBKUX U AAeT BO3MOKHOCTH JIIIP cocpenoTounThCcsa Ha aHAIU3€ UMEHHO 3THUX
aJbTEPHATHUB.

JaHHBIN TTOAX0J] MO’KHO PEKOMEHIOBATh ISl pEIICHHS 3a7a4 BEIOOPA, B KOTOPHIX OOJIBILIOE YHCIIO
KPUTEPHUEB (7 PAaBHO HECKOJIBKUAM JECATKAM).

3aoanusn

3aoanue 1

1.1. TIpoBoauTCS MCCIIe0BaHNE HOBOTO TEXHOJIOTMUECKOTO mpoiiecca. /s ycrnenmHoro Mo e iupoBaHus
HEOOXOMMO CHH3UTH Pa3MepHOCTh 3aaun. C 3TOH 1ebio co3/laHa TPpyIIa SKCIIEPTOB U3 CEMH YEIIOBEK,
KOTOPBIC JIOJDKHBI BBIICIIMTh HauOoee BaKHbIC (PaKTOPHI, BIMAIONIKE Ha Tiporiece. J{s aHamu3a
NPE/TIOKEHBI Cleayromme pakTopel: 1 — Temneparypa; 2 — IaBJieHue; 3 — KauecTBO MaTepuana; 4 —
3IEKTPOMArHUTHOE M3IIyYEHHUE; 5 — CKOPOCTH MOIaYH BO3yXa; 6 — NHTEHCHUBHOCTH HarpeBa; 7 — gpopma
00beKTa.

BeneactBue Manioi M3y4eHHOCTH ITPOOJIEMbI 0Ka3aj10Ch HEBO3MOXKHBIM JIaTh OLIEHKH (haKTOPOB B Oajiax.
[ToaTomy cemb 3KCIIEPTOB MPOPAHKUPOBAIN (HAKTOPHI IO YMEHBIIIEHUIO CTEIIEHEH BAKHOCTHU BIMSIHHS Ha
npotuecc. Pe3ynbTaTsl paHKUPOBKU MPOBEICHBI HIDKE:

Xg = Xy = X, = Xg >= X4 € X = X;
X; = Xg = Xg = X4 > Xg >= Xy > X,
X; = X5 = Xg = X = Xg = Xy > X,
X; = Xg = Xy = X = X, > X4 > Xg,
Xy = Xg = Xy = X > Xg € Xy > X,
X; = Xg = X, = Xs = Xy = Xg > Xy,
Xg = Xy = Xg > X5 0C X, = X >= X,

HpOpaH)KPIpOBaTB (baKTOpI:I, HCIOJIb3YA PA3JIMYHBIC MCTO/bI KOJIJICKTUBHOT'O MIPUHATHA PCILICHU.



1.2. B cembe )XHBYT JIB€ KOIIKH, KOTOPBIE €IAT, 1 HECKOJIBKO YeJIOBEK, KOTOpBIE 3apabaThIBaIOT ACHBIH
XOZT B Mara3zuH. Komku corimacHsl ynmoTpeOsITh B MULLY: X1— PbIOY; X, — CYXOH KOPM; X3 — OBCSHYIO Kally;
X4 — Kombacy; x5 — msico. [Ipobnemy onpeaeneHus KOMaybero paioHa pelarT 00e KOIIKH U TIaBHBIN
JOOBITIMK B ceMbe. OHH PACTIONIOKHIHA ANGTEPHATHUBBI B TIOPSIKE YOBIBAHHS UX BOKHOCTH:

—KOT: X; > X, > X3 > X, = Xy,
— KOIIKa: X, > X, > X, > X5 > X, ;
— XO3AUH: X5 > X, = X = X, = X;.

[IpopamxupoBats (aKkTOPHI, UCTIONB3YS PATHIHBIE METOIBI KOJUIEKTHBHOTO IPUHSITHS PEIICHUS.

1.3. Cetn yHUBEpCATBHBIX Mara3uHOB MPEIOKEHO ISl peain3allii CeMb HAUMEHOBaHHUHM HOBBIX TOBapOB
(1 —x7). [pynna u3 msTH YKCIEPTOB MPOBENa PAHXUPOBKY TOBAPOB, YUUTHIBAsI HX OTPEOUTEIBCKHE
CBOICTBa, 0’KUIaeMBbIE CIIPOC, YCIOBUS IOCTAaBKU U XpaHEHMS:

—oKenepT 1: X, > X, o€ X5 > X, > Xg = X5 o€ X;;
—9KCIEPT 2: X, o€ X, o€ X3 > X, > Xg > X; > Xg;
—9KCIepT 3: X, o€ X, = Xg = X, o€ X5 > X; > Xg;
—oKemepT 4: X, > X, > X5 > X, o€ Xg = Xy > Xg;
—DKCHEPT 5. X, > X, > X5 > X, > X5 o€ X, oC Xg.

HpOpaH)KI/IpOBaTL (I)aKTOpLI, HCIOJIb3YA PA3JIMYHBIC METO/AbI KOJIJICKTUBHOT'O IPUHATHS PCILICHUS.

1.4. PazpaboraTh mporpaMMHBIA MTPOAYKT /I pemeHns 3amay 1.1 —1.3.

Hnghopmayusa

I[OBOJ'ILHO HacCTo IpH UCCICAOBAHNU AJIbBTCPHATHUB BBINIOJIHACTCS UX OLCHKA I10 HeKOTOpOﬁ
KOJIMYSCTBEHHOM mIKajie. B aTom CiIydac IJIsl MPUHATHA TPYIIIOBOIO PCIICHUA HGOGXOI{I/IMO
IIPOPAHKXUPOBATE 3TH aJIbTCPHATUBEI 110 ITPUBEACHHBIM OLICHKAaM.

3aoanue 2

2.1. lecstb ctyaeHTOB (91 — 1) oneHmm 1o 100-0auTbHOI MIKaie OCTPOCIOKETHOCTHKHUT A.
MapunuHoil: A; — «nmro3ud rpexa»; A, — «Crumuct»; Az — «Urpa Ha gyom noney; Ay— «CMepTs panu
cMepTH»; As — «Hyxkast mackay (Tabi.1).

Ta6muma 1. Onenku kaur A. MapuHuHOM

6) 3 Kuwnra

criepT Al A2 A3 A4 A5
D1 45 10 50 10 85
) 5 30 95 35 80
D3 30 70 85 70 30




Oy 20 30 50 25 85
5 30 50 15 90 30
€5 80 95 50 90 80
7 5 15 15 50 5

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

[IpopamxnupoBaTh KHUTH, UCTIONB3YS Pa3HbIE METOAMKH KOJUIEKTUBHOTO MPUHATHS PEIIECHHUH.

2.2. B xoHIie roga skcrieptamu (9; — Js) oneHnBanach 1mo 100-0auTsHO mIkajie HaieKHOCTD ISATH 0aHKOB:
A; — «mmepuany»; A, — «Bo3poxaenue»; Az — « BHEIIIKOHOMOAHK»; Ay — «MOCCTPONIKOHOMOAHK; As —
«Anbdabank» (Tabdm. 2).

Taomuua 2. Ouenka HaJIe)KHOCTH OaHKOB

Ok bank

CriepT Aq A, Az Ay Asg
C1 10 34 20 54 60
c2 87 53 23 70 56
93 10 25 70 90 23
Dy 27 80 98 24 11
5 78 81 56 45 34

[IpopamxupoBaTh OaHKH, HCHIOB3YS PA3THMYHBIC METOB! KOJUIEKTUBHOTO MPUHATHA perieHuil. Jlath

IPYMIIOBYIO 3KCIIEPTHYIO OLEHKY, OLEHUTh COTIIaCOBAHHOCTh MHEHHN HKCIIEPTOB.

2.3. ITpuniexHbli CTYACHT MPOBOJUT €XKEIHEBHO B MHCTUTYTE JO BOCBMHU 4acoB. s mogaepxanus

paboTociocoOHOCTH eMy HEOOXOIUMO CheIaTh XOTs Obl OTUH XOT-10T. [Ipy NpUHATUH peleHus, TAe ero

MOKYNaTh, OBIJIO BHIAEIICHO HIECTh OCHOBHBIX KPUTEPUEB OLIEHKH TOPTOBON TOUKHU: CBEIKECThH OYIIKH;

Ka4CCTBO K€TUYyIla, HAJTNINUC T'OPUYUIIBI; cIoco0 MPUTOTOBJICHUSA COCUCKU (nequaﬂ/BapeHaﬂ); OCHa

XOT-JI0Ta; yAaJIEHHOCTh TOPTOBOM TOUKH OT MHCTUTYTA. [14Th CTy/IEHTOB (TI0 OTHOMY € KaXKJIOTO Kypca)

OLICHUJIA BaYKHOCTH MapaMeTpoB B Oayuiax (tabi. 3).

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

Kpurepnii

Okcnepr

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

HpOpaH)KI/II)OBaTB KpUTCPpHU 110 BAXKHOCTH, UCIIOJIB3YS PA3HBIC MCTO/AbI KOJJICKTUBHOI'O IPUHATUA

peH.IeHPIﬁ. OLICHI/ITL COIJIaCOBAaHHOCTh MHCHUH OKCIICPTOB.

2.4. B xakoM roJly — pacCUMTHIBaH,

B xakoii 3emiie — yrazipiBai,

Ha cTon6oBoit qopoxeHbKe

Couutice ceMb prIOaKoB.




Cornutacst — ¥ 3aCTIOPHITH:

Ha uro moButh ynobuee,
Hanexneit na Pycu.

Poman ckazan: Ha xneOymexk (1),
JleMbstH cka3ai: Ha KOpoukH (2),
Jlyka ckasai: 6iecny (3).

Ha uepBsiuxa (4), HO TOHKOTO —
Ckazamu 6paths [ 'yOuHBI,

HBan u Murpogop.

Crapuk [Taxom notyxuics

U MONBHI B 3eMITIO TJISFOYH:
Ha mortbiteuka kpacuoro (5),

A TIpos ckazain: kpymy (6)...

HWrak, mmeem cemb pp10akoB (D; — D7) U mecTh mpuMaHoK. [IpeoOpa3yeM nx B SKCIIEPTOB U AIbTEPHATHBEL.
N3BecTHO, Kakue albTepHATUBBI UMEIOT MEPBHIN paHT. B3sB Ha cebst CMeNOCTh U POCTaBUB BCE
HEJOCTAIOIINE PAHTH (aBOCh, PHIOAKH M HE Y3HAIOT), MOJIYYHM CICIYIOIINE Pe3yabTaThl (Ta0. 4).

Tabnuua 4. PawyxupoBaHue NpUMaHOK JUIs PHIOATIKU

IIpumanka
Pri6ak-skcnept

1 2 3 4 5 6
91 1 2,5 6 4,5 4,5 2,5
9 2 1 4,5 4,5 3
33 3,5 3,5 1 5 6 2
Dy 4 4 6 1 2 4
Os 3,5 3,5 6 1 2 5
D6 4 5 6 2 1 3
D7 2,5 2,5 6 5 4 1

HpOpaH)KPIpOBaTB MIpUMaHKH, UCTI0JIb3Ys Pa3HbIC METOABI KOJUICKTUBHOT'O IPUHATUA peIIIeHPIfI. OL[GHI/ITB
COTJIACOBAaHHOCTHh MHCHHI OKCIIEPTOB.

2.5. Pazpabotaths nporpaMMHbIi MPOIYKT IS pelieHus 3afaay 2.1 — 2.4.

KOHmpOJleble 680Nnpocsl

No akrwnE

ANTOPUTMUYECKHE CTTIOCOOBI JOCTHKEHUS IeJIeH.

[loHsiTHE aIEKBAaTHOCTU U MEPHI aIEKBATHOCTH MOJIEIH.
Paznuuusa Mexay MOJENbIO U AEHCTBUTENBHOCTHIO.
Heanroputmudeckue criocoObl JOCTHIKEHUS 1IETIEH.

Onpenenure 00IIYIO 3a/1a9y TPUHITHS PEIICHUM.

Yro mpencrasinseT co0oif 3agaua BeIOopa?
Yro npeacTaBisieT co0oit 3a7a4a BHIOOpa aabTepHATHB?




8. Urorakoepanr?
9. Jlns yero mpoBOJIUTCS PaHKUPOBAHUE ATbTEPHATHB?

JlabopaTopHas paGora Ned

[TpUHIUITBI yTIpaBIICHNS CIIOKHBIMUA CHCTEMaMHU
Lenv pabomoi
Hay4uThcs cTaBUTh 33124y YIPABICHUS B CIIOXKHBIX CHCTEMaX.
Ungpopmayus

YnpasieHue CI0XKHBIMU CUCTEMaMH IPUHIUIAATBHO OTIMYAETCS OT ONTUMAIBHOTO (ITPOrPaMMHOTO)
yIpaBlIE€HHs, TO €CTh IEPEBOJ CUCTEMBI J10 KEJAEMOr0 COCTOSHUS HEKOTOPBIM ONTHMAIbHBIM IIyTeM. JTO
00BSICHSIETCS TEM, YTO MTOBEJICHHE CIIOKHBIX CUCTEM TPYAHO CIPOTHO3UPOBATh, a ONIPEEeIIUTh U TEM OoJiee
«HAaBS3aTh» CUCTEME «ONTHMAJBHBII ITyTh MEPEX0/Ia K )KETAEMOMY COCTOSTHHUIO MMPAaKTUIECKH
HEBO3MOKHO. [T03TOMY yrIpaBieHue CI0KHBIMU CHCTEMaMHU 110 COACPKAHAIO U MEXAHU3MY JEHCTBHSA
OnMKe K QU3HOIOTUYECKUM IpolieccaM BO30YKICHHSI K TOPMOIKEHUS], TO €CTh BHEIITHETO ¥ BHYTPEHHETO
CTUMYJIMPOBAHMS.

[Ipsimble 1 0OpaTHBIE CBSI3U, BCE BUIBI U (POPMBI BO3ACHCTBUI — 3TO HE O0JIee YeM CTUMYIIBI, KOTOpPhIE
BO30YX/TafOT WJIH TOPMO3ST MPOLIECCHI, IPOUCXOAIIHE B cucTeme. IlosToMy npobiema yrpaBieHus
CJIOKHBIMH CHCTEMaMH 3aKJII0UaeTCs B UCCIIEIOBAaHUU BIMSIHUA STUX CTUMYJIOB Ha ITOBEICHNE CUCTEMBI U
KOHEYHBIH PE3yNIbTAT, & TAKXKE B IPUMEHEHUH 3TUX CTUMYJOB JIJISl JOCTUXKEHUS JKETaeMON

3¢ GEeKTUBHOCTH QYHKIIHOHHUPOBAHUS CUCTEMBI. 32 H3MEHEHHEM YPOBHSI CTUMYJIAa H COCTOSIHUSI CUCTEMBI
BO30Y)KICHUE MOXKET MEPEHTH B TOPMOKEHHE M HA00OPOT. YTIpaBlieHHE JOJKHO TOCTUTaThCs LIEHOH
CpPaBHUTENBHO HE3HAUUTEIBHOTO SHEPIETUUECKOI0 pecypca. TUIMMHMYHBIM NIPU 3TOM SIBIISIETCA
MHQOPMAIMOHHOE YIIpaBIIEHHE, BO BPEMsi KOTOPOT'O SHEPIOPECypC YIIPaBICHUS SBIISETCS
HE3HAYHUTEIHHBIM OTHOCUTEIIEHO SHEPropecypca caMoi cucteMbl. Heo0XoauMo Takke yYUThIBaTh, YTO
CJIOJKHBIE CHCTEMBI KpoMe OOJIBIIIOT0 PHEPropecypca UMEIOT TaKKe 3HAUNTEIbHYIO THHAMUYECKYIO
WHEPLHUOHHOCTb.

B o0miem citydae GpopManbHy0 MaTeMaTHYECKYIO IIOCTAHOBKY 331a4M YITPABJICHUS CII0OXKHBIMU CUCTEMaMU
MOJKHO TIPEICTABUTH TaK:

t, Vi), it -, T}f(s - &) dRfis,0,1), .,
ubln e

F - saR .1 xtn,), ut)

rie Y — Boixox cucremst; X(t, tx) I X — mstaue cpeer; Fi, =L¥ __ yspectnsle dysxmmu; u(t, tu) T U

— MHOYKECTBO BO3MOXKHBIX M JJOMYCTUMBIX yIpaBieHuii; tu, tX, di — omo3nanue.

Heo0Oxomumo HaiiTi yripaBieHue 1.5, , 4TO 00eCIeYNBaCT BHICOKYIO 3()()EKTUBHOCTH CUCTEMBI.
PeanbHast BO3MOXKHOCTH YITPaBJICHUS 3aKIIFOUASTCS B TOM, YTOOBI, BO3EHCTBYS Ha IIPOIIECCHI B CHCTEME,
CTUMYJIMPOBATh WX B HAIIPABIICHUH OMpECIICHHOW OPUCHTAIINU HA TTOBEJIEHUE CUCTEMBI, OJTM3KOE K
JKEIIAEMOMY.

3ameTuM, 4TO CTENeHb BIUSHUS (DYHKIUI, BXOIAIIMX B BhIpakeHne D(X), HEOMMHAKOBBIN JJIsl CUCTEM
pasHbIX Ki1accoB: Y (t) — xapakTepH3yeT COCTOSIHUE BBIXO/IOB CHCTEMbI B HAYAJIbHBII MOMEHT
ynpasienus; Y (t — t) — noBeneHne CHCTEMbI HA HHTEPBAJIE, PEIIIECCTBYIONIEM YIIPABICHHIO



-1
{Tre-spamen. ) o
(TIpeIBICTOPHS CUCTEMBI), -~ f= LA MHOXECTBO, KOTOPOE OIpEIeIsIeT
TUTIOBBIC CBOMCTBA CHCTEMBI, €€ CITOCOOHOCTH K YIPABICHHUIO U BHYTPEHHUE TEHACHIIMH, OTHOCHTEIBHO
CTaOMIILHBIN THT €€ TOBEICHHS U YIPABIIEMOCTH, BHYTPEHHIOIO MOTHBAIMIO U TOMY ITIO00HOE.

PaCCMOTpI/IM YaCcTHBIC CIIyJau.

-t J—
{j}f(s— 52-)@[(5,;),:]}, i=1k
1. ®ynknusa @ rakas, aro Biausaue t Ha CpPaBHUTEIBHO HE3HAYUTENbHBIN. B
dl
= =t ¥, x(t ), ut,v,)]
3TOM CITy4ae Ecmn pyskmms ® nuneitHa u x = 0, tU = 0, morygaem:
d1

E=}1I’+u+f(rj.

DT0 3a/1a4a MPOrpaMMHOTO YIIPABJICHUS, XapaKTepHa s TexHuueckux cucteM. Ecmm x 1 0, To

%=ﬂl¢’+u+x+ﬂt}.

D70 ynpaBleHUE B YCIOBUSAX COBMECTHOIO JAEHCTBHS MIIU IPOTHBOIEHCTBHSL.
B ciyugae, koraa f(t) = 0, umeem:

ﬁ=}1}’+u+(‘;,
et

r7ie X — HeKoTopas ciayvaiiHast QyHKIHS. DTO CTOXaCTUYECKOE yIpaBlicHHE.

- -
{J'I’(s — &)dR (5.0, r]},s =1k
2. ®ynkuus O cnabo 3aBUCUT OT -~ Torna

2 et o). Ke-v. -1, ut-,)

Nmeem YIIpaBJICHUEC, UTO HE ONIMPACTCA HAa MOTHBAallUIO, a CYIICCTBEHHO 3aBUCUT OT CUTyalluu Ha
untepBaie [t —t, t]. 3To curyarmonHoe ynpasieHue. 3aa4u CUTYAI[MOHHOTO YIIPABICHUS XapaKTePHBI
JUTSL IPOU3BOICTBEHHBIX CHCTEM.

3. ®ynkuusa O nuHeHa U OT BpeMEHH HETIOCPEICTBEHHO HE 3aBUCUT. Toraa

-
t, A+ AV -+ [Fs - 8) dRIG0, )+ .+
Rl -
-t

+ [F(s = 80dF((s,2), t)+ xlt — v, ) +ult —1,)

OTOT ciyyaii XapaKTepeH Ajsl HelTpanbHOH cpelibl. JJoOuThCs BBICOKOH 3 (EKTUBHOCTH MOXKHO TOJBKO
NPUCTIOCOOJIEHHEM CBOMCTB CUCTEMBI, UTO CIIOKMIIACh Ha HHTepBaie (—¥; t — ], B cuTyaumu, cinoxxuBimecs
Ha uHTepBaie (1 —t; t], To ecTb aganTHpOBaHUE CHCTEMBI 32 CUET YIPABIECHUSA. DTOT TUI YIIPABIECHUS
Ha3bIBaeTcs aAanTUBHBIM. OHO UCIOIB3YETCS TOI/A, KOTAA MPOLLIbIE TEHACHIMH B TOBEAEHUN CUCTEMBI
HE OYeHb BIUATENbHBIE (KOTJa NX MOKHO M3MEHHUTDH B TEUEHHE KOPOTKOT'O HHTEPBAIa BPEMEHH).

4. ®ysxmus @ 3aBUCUT OT BPEMEHU:



t, ¥, ¥t -, T}’(s —83dm s 0.t), .,

[¥es - 8,am (5.0 1) xltr, ) uitn)

B Takom Cliy4dac yIpaBJICHHUEC NJOJDKHO BJIMATH HA BHYTPCHHIOO MOTUBAllUIO CUCTEMBI, 4 3TO BO3MOXKHO
TOrJa, Koraga 3tTa MOTUBalHsA XOTsL OBI YACTHYHO U3BECTHA.

5. PaccMoTpuM ynpaBieHus], YTO MEHIET CBOWCTBA (TIOBEIEHUE, CTPYKTYPY) CUCTEMBI:

t, ¥, }’(r—t},:._[t}’(s— BdR *((s.1).1), ...,

(s = 8,0a7, *{(s.0), 11,0, u(t1,)

B pesynbrare ynpasnenue U* Ha uateppaie (t —t; t] ynkuus © uzmensiercs na ©*, Fi — Fi*, To ectp
IpeBpallaeTcs CTPyKTypa CHCTEMBI. DTo mpolecc (opMUpOBaHUSI HOBOM, IEPECTPOCHHON CHCTEMBI,
KOTOpasi HaYMHAaeT (YHKIMOHHPOBATH B MOMEHT BpeMeHH t.

Ota nepecTpoiika MOXKET IPOUCXOANTH KaK MOJ BIUSHUEM BHYTPEHHUX (PaKTOPOB (CaMOOpraHU3a1ysi),
TakK ¥ 3a CYET BHEITHUX BO3JICHCTBHH (OpraHu3alysl) (CIyIallHbIX WIH IeTEPMHUHAPOBAHHBIX — HEKOTOPOH
BHYTPEHHEH WJIM BHEUTHEH porpaMMbl). B HOBoI crcTeMe MOTHBAIIMS HAKAIIMBaeTCs Ha mHTepBae (1
—t; t] u neiicTByer HOBOE yrpasienue U(t, tu).

VYnpaneHue camoopranuzanyeil (Opranu3aiueil) 3aKovaeTcs B pa3aeieHuH CTapoil CUCTEMEI 10 YPOBHS
MOJICUCTEM U KOMIIOHEHTOB, KOTOPbIe HEOOXOIUMBI /ISl HOBOM CHCTEMBI; CO3/IaHUH HOBOW CTPYKTYPHI
CHCTEMBI; TIOATOTOBKE CHCTEMBbI K BOCTIPHATHIO yripaBieHus U(t, tU); HeiTpann3aiyu B BO3MOXKHBIX
Tpe/ieax HeOMaronpusITHEIX (B YaCTHOCTH, TAKWX, YTO MEMIAIOT MPOIIeccaM CaMOOPTaHN3aIINN )
BO3/ICHCTBUI CpeIbl.

3aoanue

IIpuBecTr mpuUMEpHI PA3IIMYHBIX TUIIOB YIIPABJICHUS B IPUPOIHBIX, TEXHUYECKUX U
COLMANIbHO-PKOHOMHYECKUX CHCTEMaX. BBIMOIHUTE OnycaHue CI0XKHOM CUCTEMBI YIIPaBIIEHHS IO BEIOOPY
y4alerocs.

Konmponvuvie gonpocwi
1. TlpuBenuTe MPOCTEHIIYIO CTPYKTYPHYIO CXEMY VIIPaBIICHHUS U OOBSICHUTE CYNIHOCTh U Ha3HAYCHUE
KaHaja 0OpaTHOM CBSI3U.
Cdopmynupyiite ocHoBHbIE TpeOboBaHus kK CY u OY.
B uem 3akirouaeTcs CYIIHOCTh 3aKOHA HE00XO0AMMOTro pa3Hoobpasus Duiou 1t CY?

2

3

4. B uem 3aKkiiovaeTcs pa3iudrie MeXTy 3aMKHYTBIMU U pa3oMKHYTbIMH CY?
5. .B uem 3akio4aroTcsi 0COOEHHOCTH YIPaBIECHHS B CIIOKHBIX CHCTEMax?

JlabopaTopHas paGora NeS
MeToibl OIIEHKH COTJIaCOBAHHOCTH MHEHHUH 3KCIIEPTOB

Hean padoTsbl

O3HaKOMUTHLCS U Hay4YUTLHCA NPUMCHATH MCTO/AbI OLICHKU COTJIACOBAHHOCTU I'PYIIILI 9KCIICPTOB



Bapwuant Ne 1

I/ICXO,Z[HBIC JaHHBIC. BKCHCpTHaH TpyIia U3 IATU YCJIOBCK IIPOBCJIa OIICHKY CCMU AJIbTCPHATUB B

Oasuiax.
AJbTepHATUBEI
OKcnepTsl

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

BrrurcnuTh 3HaUE€HUS BECOBOTO BEKTOPA, OIIEHUTH TPYIIIOBYIO COTIIACOBAHHOCTH IKCIIEPTOB.
Pa3paboraTth mporpaMMHBI IPOAYKT JJIsL ONPEACICHHS COTJIACOBAHHOCTH BCEX IKCIICPTOB.

YpoBeHs 3HaunMocTH anbda = 0,05

Koumponvnvie sonpocwi

1. Yto Takoe BecoBOI BEKTOp?

2. Yto Takoe IpynnoBas COrjIaCOBaHHOCTb IKCIEPTOB?

3. Koro Ha3bIBaroT 3kcriepTom?

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




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) XupoxuCasima (HirokiSayama);
2) HopGept Bunnep;
3) JIxo3aits Yinapn ['u6oc;

4) HuknacJlyman

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

O11eHUBAET Ka4yeCTBO
pa3paboTaHHBIX
AJITOPUTMOB JIJIst
MOCJICTYFOIIETO
KOJUPOBaHUS

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 BHIOOP
MPOrPaMMHBIX CPEJCTB IS
MPOrPaMMHUPOBAHUS U
MaHUTTYJTUPOBAHUS
JTAHHBIMU B COOTBETCTBHH
YCTaHOBJICHHBIMU
TpeOOBaHUSIMHU

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) Hesepro




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

[TpomexyTouHas arrecTanys MO IUCLUIUIMHE «YIPaBICHHUE CIOKHBIMH CHCTEMaMU»
BKJIIOUAET TEOPETUYECKUE BOMIPOCHI, MTO3BOJISIONINE OLICHUTh YPOBEHb YCBOCHUS 00YUaIOUTUMUCS
3HaHUH, W TPAKTHYECKHE 3a/JaHUs, BBIABISIONIME CTENEHb CHOPMUPOBAHHOCTH YMEHHHA W
BJIQJICHUH, IPOBOAUTCS B GOpMeE IK3aMEeHa.

DK3aMeH N0 AUCUUILIMHE TPOBOIUTCS B YCTHOU (hopme.

IToka3aTenu U KPUTEPUHU OLIEHHBAHUS IK3aMeHa:

— Ha OLEHKY «OTJMYHO» — OOYyYaloIUICs TIOKa3bIBaCT BBICOKHH ypPOBEHb
c(OpPMHUPOBAHHOCTH KOMIIETEHIIMH, T.€. MOJHO PACKPBITO COAEpXaHHe Marepuana; 4éTKo U
IIPABWJIBHO J1aHbl OIPEJEIICHUS U PACKPBITO COJAEPKaHUE MaTepUalla; OTBET CAMOCTOSTEIbHbIN,
IIPU OTBETE UCII0JIb30BAHbI 3HAHUS, IPUOOPETEHHBIE PaHee;

— Ha OLEHKY «Xopomo» — oOydamomuiics II0Ka3blBa€T CPEIHUN  YpOBEHb
c(hOpMHUPOBAHHOCTH KOMIIETEHIIHI, T.€. PACKPBITO OCHOBHOE COJIep KaHUEe MaTepralia B 00bEMe; B
OCHOBHOM TIPaBUJIbHO JIaHbl ONPEJEIICHUS, TOHATHS; MaTepUall U3JI0)KEH HEIOJIHO, IIPU OTBETE
JIOTIYIIEHbl HETOYHOCTH, HApYIIEHa MOCIeI0BATEIbHOCTh M3JI0XKEHHS; JAOMYIICHbl HEOObIINe
HETOYHOCTHU IIPU BBIBOJIAX U UCIIOJIb30BAHUU TEPMUHOB; IPAKTUUECKUE HABBIKU HETBEP/IBIE;

— Ha OIICHKY «yJI0BJETBOPHUTEIbHO» — O0YyJalOIIUNCS MMOKa3bIBAE€T MOPOTOBBIA YPOBEHb
c(OpMUPOBAHHOCTH KOMIIETEHIIMH, T.€. YCBOEHO OCHOBHOE COJAEpXKaHHE Marepuaia, HO
U3JI0’KEHO (hparMeHTapHO, He BCETr/a MOCIIe0BATEeIbHO; ONPEeICHUS ¥ IOHATHS JaHbI HE YETKO;
NPaKTUYECKHE HABBIKU CIIA0bIC;

— Ha OILIEHKY «HEYJ0BJIETBOPUTEJIBHO» — pe3yibTaT OOy4YeHHs] HE JOCTHTHYT,
oOydaroluiics HE MOXKET II0Ka3aTb 3HAaHUS HAa YpPOBHE BOCIPOMU3BEIEHUS MU OOBSCHEHUS
uH(pOpMaIliU, HE MOXKET MOKa3aTh UHTEIJICKTyaIbHbIe HABBIKU PELICHHS MPOCTHIX 3a/1a4.



