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PaGouas nporpamma coctasiena Ha ocioBe @I'OC BO 1o HanpasieHHIO MOArOTOBKH (Cremy-
amsrocTH) 09.03.01 MndopmaTika H BHIMHCIHTENbHAS TEXHUKA, yTBEpXKIeHHOro npukazom MO u H
P® or 12.01.2016 Ne 5.

PaGouas nporpaMma paccMOTpeHa ¥ 0100peHa Ha 3ace/laHuu Kadeapbl BEIYHCIHTENBHOI TeX-
HHKH H nporpammuposanus «05» cenrsops 2018 r., nporokon Ne /. -

3as. kadenpoii 0.C. Jlorynosa

Pabouass nporpamMma opobpeHa METOJHYECKOH KOMHCCHEH HHCTHTYTA SHEPreTHKH H
aBTOMATH3UPOBAHHEIX cHCTeM «26» centsadps 2018 r., npotokon Ne 1.
¢
A/
[Ipencenarens i C.H. JlykpsHOB

PaGouas nporpaMma cocrasiieHa: JOLEHTOM KadyeJphl BEIMHCIHTEILHON TEXHHKH H POrpamM-

MHPOBAHHSI, KAH]I, e/, HAYK
Zﬂ "~ /10.B. Kouepkunckoii/

Peuensenr: Ha4YaJIbHHK OT/e/1a MHHOBAUMOHHBIX paspaborox 3A0
«KoncOM-CKCy», kaua. TexH, Hayk

~ AH. Tanos
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1 Llenu ocBOeHUST AUCIUTUIMHBI (MOTYIIS)

Lenpro oCBOCHUST AUCLUIUIMHBI «YTPABICHHUE CIOKHBIMUA CUCTEMaMU) SIBISETCA O3Ha-
KOMJICHHE CTY/ICHTOB C BHJIaMU M OCOOCHHOCTSIMH CIIOKHBIX CHCTEM, METOJIaMH aHATN3a U CHH-
T€3a CJIIOKHBIX CUCTEM YIPAaBJICHUS MPUHIUIAMH U CPEACTBAMH, HEOOXOIMMBIMHU I yIIpaBJie-
HUSI TUHAMUYECKUMU CUCTEMaMU MPUMEHUTEIBHO K MPOU3BOJCTBEHHBIM, TEXHOJIOTHYECKHUM,
OpPraHM3aIMOHHBIM U COLMAIbHBIM MpolleccaM; Kiaccudukauuendn u mMetogamu (hopmanuzanuu
napaMeTpoB CHCTEM YIpaBJICHUS; (hopMaTu3aueil CII0KHBIX CUCTEM U €€ MCIIOIh30BAaHUEM IS
pellleHns] HayYHBIX M MPUKIIAJHBIX 3a/1a4, OCHOBAMU TEOPUU MPUHATHUS PELICHUH JIJ1s BBIPaOOTKU
000CHOBAHHBIX YIPABJISIOUIUX BO3ICHCTBUM.

JInst TOCTHKEHUsI TTOCTABICHHOW LIENU B Kypce «YIIPaBIE€HUE CIOXKHBIMU CHUCTEMaMU»
pelaroTCs 3a1a4H:

— W3Y4YEHHMs TEOPUU CUCTEM U BUJOB CUCTEM YIPABIICHHUS,

— OCBOCHHSI METOJIOB KOMIIO3UIIUM U JCKOMIIO3HMIIMA CUCTEM, BBISIBICHUS W (HOPMHPOBAHUS
YOPaBIAOLIMX BO3ACHCTBUM;

— U3YYEHMS TUIIOBBIX 3aKOHOB YIIPABJIECHUS U PETYIUPOBAHUS CUCTEM aBTOMATHYECKOTO U aB-
TOMAaTU3UPOBAHHOIO YIIPABJICHUS;

— OCBOEGHHUS CIIOCOOOB peIIeHUs 3a/1a4 yIPaBICHUS CIIOKHBIMU CUCTEMaMH;

— M3YYCHHIO METOOB (hopMalM3amuu 3a/1ad 1Mo YIPaBJICHUIO B TPYIHO (HOPMATU3YEMBIX CH-
CTeMax C MPUCYTCTBHEM YEIIOBEYECKOro (hakTopa;

— pealv3aluy HaBBIKOB MO (OPMUPOBAHUIO M MPHUHITHIO OOOCHOBAHHBIX YIPABIEHYECKUX
pelIeHU.

2 MecTO ITUCHMIJIMHBI B CTPYKTYpe 00pa30oBaTeI1bHOI MPOrpaMMbl
NOATOTOBKH 0aKkajaBpa

Juctunimza «YnpaBiaeHHe CI0XHBIMU CHCTEMaMU» BXOJUT B BapUaTUBHYIO YacTh OJIOKa
1 oOpa3oBaTenbHON MPOrpaMMBI.

Jlns u3yueHus: AUCUMILTMHBI HEOOX0IMMBI 3HaHUS (YMEHUSs, BIa/ieHus), CGOpMUPOBAHHbBIE
B pe3yJabTaTe U3y4eHus AUCUUIUIMH «Matematukay», «MHpopmatuka», «TeopHs HEUETKHUX MHO-
HKECTB.

3HaHUS U YyMEHMUs, TTOJIyYeHHbIE TIPU U3YUYEHUH JTaHHON AMCLUUILUIMHBI, OyAyT HEOOX OAUMBI
IPU U3YYEHUH TUCIUIUINH!
— «OBM u nepudepuiinbie ycTpoiicTBa» (3HaHHE METOJI0B CONPSKEHUS 3B€HbEB CUCTEMBI U THU-
MOBBIX 3aKOHOB PETYJIMPOBAaHMSI, YMEHHE IPUMEHSIThH UX Ha MPAKTUKE),
— «Hactpoiika 1 Hajajgka anmnapaTHO-MPOrpaMMHBIX CPEACTB» (3HAaHUE METOJIOB COIPSIKEHUS
3BEHbEB CHUCTEMBI U TUIIOBBIX 3aKOHOB PETYJIIMPOBAHUSI, YMEHHE IPUMEHATh UX Ha MPAKTHUKE)
— MPOEKTHON JIeATENFHOCTH U HAayYHO-UCCIIEI0BaTEIbCKOW paboOThl CTYICHTOB (yMeHue (opma-
JM30BBIBaTh NMPUHUMAEMOE pElIeHHEe, HaXOAUTh U3 HECKOJbKUX aJbTepHATUB Haubosee Mmojaxo-
JISIIYIO).

3 Komnerenunu odyyawuerocsi, GopMupyembie B pe3yJibTaTe 0CBOCHHS
AUCHUILVIMHBI (MOYJIs) M INIAHMPYeMblIe pe3yJbTaTbl 00y4eHust

B PE3YIbTATE OCBOCHUSA AUCHUIIIMHBI (MO}Iy.TISI) ((praBJ'IeHI/Ie CJIIOXKHBIMH CHUCTEMaMU»
06yanOIHHﬁCﬂ JOJIKCH 06J13.IIaTL CJICAYIOIUMU KOMIICTCHIIUAMM!

CrpyKTypHBII
JJIEMEHT [Tnanupyemble pe3ynbTaTbl 00yUeHHs
KOMIIETEHINH

IIK-1 cmoco0HOCTHIO pa3padaTbIBaTh MOIeJ 1M KOMIIOHEHTOB HH()OPMAIIMOHHBIX CUCTEM,
BKJIIOYAs MOJeJIM 023 JaHHBIX H MOJeJIM HHTep(eiicoB '"'Yye/I0BeK - 3J1eKTPOHHO-
BbIYHCJIUTEIbHAS MAIIMHA'"

3HaTh onpeAesieHUs U MOHITUMHBIN anmnapaTr OCHOB
TEOPUU YIIPABJIECHUS U TEOPUHU CUCTEM, , IIPUH-
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CTpyKTypHBII
IIEMEHT

KOMIICTCHIIN U

[TnarupyemMble pe3ynbTaThl 00yUCHHS

UIbl POPMUPOBAHUS OOOCHOBAHHBIX YIIPaB-
JICHYECKUX PEIICHUN

YmeThb muddepeHIIMPOBaTh CI0KHBIE CUCTEMBI, MaTe-
MaTHUYECKU OIMHUCHIBATH CUCTEMBI YIIPABIICHUS
pa3IMYHON NPUPOIBI

Brnanets pa3IMYHBIMU crioco0amMu (OpManbHOTO OIH-

CaHuA U pCIICHUSA CIIOKHBIX CUCTEM pa3anH0171
MIPUPOJIbI U IPUHUMAEMBIX YITPABICHYECKUX
peLeHut

ITK-3 Cnioco0HOCTHI0 000CHOBBIBATH MPUHIUMAeMble IPOEeKTHbIE PellleHHs, OCYIIeCTBJISTh
NMOCTAHOBKY U BBINOJIHATDH IKCIIEPUMEHTHI 110 MPOBEepPKe UX KOPPEKTHOCTHU U 3¢ eKTHUBHO-

CTH

3HaThb OCHOBHBIE MTOHATHUS U3 00JIACTH TEOPUU YIpPaB-
JICHUS, BBIICIATD LIEJIN U 3a/1a41 YIIPABIICHHUS

YMmerb KJaccu(uIUpoBaTh CUCTEMbl YIPABICHUA U
JIaBaTh UX MAaT€MaTHYECKOE ONMCAHUE

Bnagers Pa3NIUYHBIME METOJaMH (HOpMaIIN3aLUHU U OTIH-

CaHUs CUCTEM YIIPABJICHUS, METOJaMHU OLEHKU
IIPUHSATHIX YIPABICHYECKUX PEHICHUMN.




4 CTpyKTypa U cojiepKaHue TUCHUILTHHBI (MoayJisi) (uist 04HOM (pOpMBbI 00yUeHH )

OO01mast Tpy10eMKOCTh TUCHUTUINHBI COCTaBIsIeT 4 3a4eTHRIX equHUIbl 144 akan. daca, B TOM 4HCTIE!

— KOHTaKTHas pabota — 57,2 akaj. Jaca:

— ayauTopHas — 54 akaj. 4yacos;
— BHeayauTOpHas — 3,2 aKkaj. Jaca;

— camMocTosTenbpHas padora —51,1 akan. gaca;

— KOHTpOJb — 35,7 akaj. 4acoB.

1
AynuTtopHas s g v%
KOHTaKTHas paboTa s 9 T OE
= (B akan. yacax) oo . dopma TeKyIIero KOHTpoIs E: ==
Pasznen/ tema 3 = Bun camocrosiTenpHON 5%
S U o YCIIEBAEMOCTHU U s &
JVICTIATUTHHEI & . : & = paboThI 9 2 g o
S = SE|EE 3 NPOMEKYTOUHOH aTTecTalMu | § 5 E
= | S5 EE| B3 = ° 2
5 O T s T Qs = 2
= < g o g § o o
= = S8 =z
1. OcHOBHBIE MOHATHS TEOPUU YIPAB-
JICHUSL.
1.1 Vopasnenue: 00beKThl, CyOBEKTHI,| 5 2 — 6 1. CamocTosTenbHoe uzyuenue | I. beceoa — obcyscoenue I1K-3 -
11eJTH, 3a]a4H y4ueOHOM U Hay4uyHOU JuTepatyphl. |2. [Iposepka unousudyanivhvix|3y6
2. PaboTa ¢ 31eKTpOHHBIM yueO- |3adanutl
HUKOM, BBITIOJTHEHUE 1abopatop- |3. Yemmuuwiil onpoc. JITTK-1 —
HBIX paboT 3)6
1.2 Cucremsl ynpaBleHHs: CTPyKTypa| 5 2 6 6 1. CamocrostensHoe usydenue |I. beceoa - obcyscoenue ITK-3 -
u ¢yukuuu. Knaccudukanus cucrem yueOHOI 1 Hay4HOM uTepatypsl. |2. Ilpogsepka unousuodyanbrvix
YIPaBJICHUS 2. Pabora ¢ 2JIeKTpOHHBIM yuel- |3adaHuti JITTK-1 —
HUKOM, BBINIOJIHEHHE J1aboparop- |3. Yemmuwiii onpoc. 38
HBIX paboT
1.3 Mertonpl, omnepanuu, HPUHIUIBI| S 2 6 6 1. CamocrostensHoe usydenne |I. beceoa - obcyscoenue I1IK-3 -
yIIpaBJICHUs], YNPABIAIONIUE MapaMeT- yueOHOI 1 Hay4HO JuTeparypsl. |2. Ilpogepka unHousuodyanibHuIxX|3y86
pHIL 2. PaboTta ¢ 3JEKTpOHHBIM Yy4eO-|3a0anuti
HUKOM, BBINIOJIHEHHE J1abopartop-|3. Yemusiii onpoc. JIIK-1 —




AynutopHas

KOHTaKTHasi paboTa

.
&% E
Pasnen/ tema g (B axaz. wacax) = ; Bun camocrosaTensHOM Popma TeKYIEro KOHTPOILA g QE) %
JVCLIATUTHHEI 3 . : :Hz > paboThI YCIIEBACMOCTH 1 22 5
@) = S8 | E& S s NPOMEXKYTOUHON aTTeCTalu | § &= =
S| &5 |25 2% oS
5| 3|28 2§ g
SO 1RO S N
HBIX paboT 38
Hroro no pazneny 6 12 18 Tecmoeswtii onpoc
2. Cnoxsble cuctembl. OCHOBBI CH-
CTEMHOHN MHXKXCHEPHH.
2.1 OmpeneneHne W BUABI CIOXKHBIX| 5 2 6 6 1. CamocTosTENTbHOE N3YUECHUE 1. Beceoa - obcyscoenue [IK-3 —
cucteM. MeTonpl aHalM3a W CHHTE3a y4eOHOI 1 Hay4IHOU JuTeparypsl. |2. Ilpoeepka uHOUBUOYANIbHLIX|3V6
CIIOXKHBIX cucTeM. MHXeHepus ClIox- 2. PaboTa ¢ 3neKTpOHHBIM yuel-|3adanuii
HBIX CUCTEM. HUKOM, BBINIOJIHEHHE J1abopartop-|3. Yemusiii onpoc. JITIK-1 —
HBIX paboT 3)8
2.2 Meronpl YNpaBiICHUs CIIOXHBIMU| 5 2 6 6 1. CamoctostensHoe wu3yueHue|l. beceoa - obcysrcoenue 1IK-3 -
CHCTEMaMU Pa3JIMYHON MPUPOIBI. y4ueOHOM U HAay4yHOU JIuTepaTypsl. |2. Yemusiii onpoc. 3y8
2. Pabota ¢ 31MeKTpOHHBIM y4eO-
HUKOM JITTK-1 —
3)8
Hroro no pazneny 4 12 12 Tecmogulii onpoc
3. VYmpaBineHue B OpraHM3allMOHHO-| S
9KOHOMHUYECKUX U CONMAIBHBIX CHCTe-
Max
3.1 Onucanne u popmanmszanus opra-| 5 2 6 10 1. CamocrositenpHOE M3ydeHue |I. beceda — obcyascoenue. ITK-3 -
HU3AI[MOHHO-?)KOHOMHUYECKHX U COIU- y4eOHOI 1 Hay4HOU JuTeparypsl. |2. Ilpogepka unousudyanibHuix|3y8
anbHBIX cucTeM. CIIOKHOCTH M METOIBI 2. Paborta ¢ 2JIeKTpOHHBIM yuel- |3adaHutl.
UX MIPEOI0JICHUS HUKOM, BbINIOJIHEHHE Jaboparop- |3. Yemusiii onpoc. JIIK-1 —
HBIX paboT 38




AynutopHas

KOHTaKTHasi paboTa
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B aKaJ. yacax o . OpMa TEeKYIEro KOHTPOJIS S
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3.2 Ilpunatue peuieHUil B opraHmsa-| 5 6 6 11,1 |1. CamocrostensHoe usyuenue |I. beceoa — obcyscoenue. 1IK-3 —
[IUOHHO-DKOHOMUYECKIX U COIHAJIb- y4eOHOI 1 Hay4YHOH uTeparypsl. |2. Ilpogepka unHOusuodyanibHuIX|3y6
HBIX CHCTEMax: SKCIEpPTHBIC OIICHKH, 2. Pabota ¢ 31eKTpOHHBIM Yuel- |3adanuii.
KOMIIETEHTHOCTb, JIULIO IIPUHUMAIOLIEEe HUKOM, BBITTOJTHEHHE JIab0paTop- JITTK-1 —
pelieHune, OleHKa KauyecTBa peHIeHH HBIX padoT. 3)8
Hroro no pazneny 8 12 21,1 Tecmogulii onpoc
HToro 3a cemecTp 18 36 51,1 Ixzamen
Hroro no nucuuniinue 18 36 51,1 IK3zamen




5 O6pa3oBaTesibHbIe H HHPOPMAIHOHHBIE TEXHOJIOTHH

1. TpagunmoHHbie 06pa3oBaTeJbHbIE TEXHOJOTHH, OPUCHTUPOBAHHBIC HA OPTaHU3AIINIO
00pa30BaTEeNLHOTO MPOIIEcca U MPEAIOIATAIONIYI0 TPSIMYIO TPAHCISAIUIO 3HAHUI OT IperoaaBa-
TEJIS K aCIIUPAHTY.

@DopMbl YU4eOHBIX 3aHATHI C HCMOJIb30BAHHEM TPATUIIMOHHBIX TEXHOJIOTHIi:

WHdopmanrnoHHas JEKIHs — MOCIeI0BATEeIbHOE U3JI0KECHHE MaTepralia B TUCIUILIHHAP-
HOW JIOTHKE, OCYIIECTBIISIEMOE MPEUMYIIECTBEHHO BepOaThbHBIMU CpeACTBAMH (MOHOJIOT MPETO-
JlaBaTers).

JlaboparopHas paboTa — opraHu3aius y4eOHOW pabOThI ¢ peaTbHBIMA MAaTEPHUATBLHBIMUA U
UH(POPMAIIMOHHBIMH OOBEKTaMH, SKCIEPUMEHTAIbHAs paboTa ¢ aHAJIOTOBBIMH MOJIECISIMU pe-
QITBHBIX 0OBEKTOB.

2. TexHoJiornu mMpodIeMHOr0 00y4eHHsl — OpraHHM3anus 00pPa30BaTEILHOTO IMPOIECCa,
KOTOpasi MpeAroIaraeT MOCTaHOBKY MPOOJIEMHBIX BOMPOCOB, CO3AaHHE YUEOHBIX MPOOIEMHBIX
CUTYaIMi JJIsl CTUMYJIMPOBAHHS aKTUBHOW TIO3HABATEIILHOW JEATEIBHOCTH acIIuPAHTOB.

3. IHTepakTHUBHBIE TEXHOJOTHH — OPTaHMU3AIMS 00PAa30BATEIHLHOTO MPOIECCca, KOTOpast
npe/ronaracT aKTHBHOE W HEJIMHEWHOE B3aWMOJICHCTBHE BCEX YYaCTHHKOB, JOCTHXKCHHE Ha
3TOW OCHOBE JIMYHOCTHO 3HAYMMOTO JIJII HUX 00pa30BaTEIbHOTO Pe3yiIbTara.

@opMbl YUeOHBIX 3aHATHII ¢ MCMOJIb30BAHNEM CHEIHATN3MPOBAHHBIX HHTEPAKTHB-
HBIX TeXHOJIOTHIi:

Jlexwust «0OpaTHOM CBSI3U» — JICKIHS-Oece1a, JICKIHS-TUCKYCCHSI.

4. NHdopManHOHHO-KOMMYHHKAIIHOHHBIE 00pa3oBaTeibHbIe TEXHOJIOTHH — OPTaHU-
3a1usi 00pa30BaTENIbHOTO MPOIIEcca, OCHOBAHHAS HAa MPUMEHEHUH MIPOTPAMMHBIX CPEll U TEXHU-
YECKUX CPEJICTB PabOTHI C 3HAHUSMU B PA3IMIHBIX MPEAMETHBIX 00JIaCTsIX.

6 YuedHo-MeTOANYECKOE OGecTiedyeHre CAMOCTONATEIbHOI PadoThl 00yYaromuxcst

[To nucumniuHe «YTpaBiIeHHE CIOKHBIMH CHUCTEMaMH» MPeIyCMOTpPEHa ayAuTOpHas U
BHEAyJIMTOPHAsl CaMOCTOsITeNIbHAs padoTa 00yJaromuxcsl.

AynuTopHas caMmocCTosiTeNlbHasi pa0oTa CTYAEHTOB IpearojaraeT BbINOJHEHHE jabopa-
TOPHBIX PalOT IO pa3jienam.

JlabopaTopnas padora Nel
CTpyKTypHas cxeMa CHCTEMBbl aBTOMAaTHYECKOTO YITPABIICHHS

Llenv pabomul: N3y4nTh NPUHLUIBI PAOOTHI CO CTPYKTYpHBIMU cxemMamu CAY.

Hnghopmayus:

CucteMy aBTOMaTHYECKOTO YIpPaBJIEHUS MOXKHO Pa3OuTh Ha OJIOKM, MMEIOIIME BXOJ U
BBIXOJ (KaHAJIBI ISl TIpUeMa-Tiepeadyd CUTHaIoB). J[st TOro, 4roObl MOKa3aTh B3aMMOCBSI3U
ATUX OJIOKOB, UCHOJB3YIOT CTPYKTYpHBIE cXeMbl. Ha HUX Kax/Ibli 3JIeMEeHT H300pakaeTcs B BU-
Jie TIPSIMOYTOJIbHHAKA, BHYTPU KOTOPOTO 3alTUCHIBACTCS €ro nepeaarouHas GpyHkius, o0o3Hadae-
mast 00b19HO W. Bxon m BbIX0J] 6J0Ka MOKa3bIBAlOT COOTBETCTBEHHO «BXOJAIIEH» U «BBIXOJS-
e CTPEJIKaMH.

CymectByeT /1B (GOPMBI 3aITUCH:
v’ onepamopnas 3anucs, KOr/a niepefatodnas QyHKIUS 3alUChIBACTCS KaK (QYHKIHS Orieparopa

nuddepeHipoBanus t, BXobl ¥ BbIX0 kI 0510K0B — pyHKIMH Bpemenu X(t) u y(t);
v’ 3anuce 6 uzobpascenusx, Korja mnepeaaTouHas (yHKIHs 3aMUChIBACTCS KakK (QYHKIUS KOM-

IJIEKCHOW MEepeMEHHON P, a i 0003HaYeHHs] BXOJOB U BBIXOJIOB HCIOJNB3YIOT UX U300pa-
xenus no Jlammacy X u Y.

OnHako cyTh Jiena OT 3TOro He MeHsiercs. [loaTomy nasbine npu 0003HaYeHUH CUTHAJIOB,
OymeM 0003Ha4YaTh CHTHAJIBI CTPOYHBIMU OyYKBaMH, HE YKa3bIBas HE3aBHUCUMYIO TiepeMeHHYO (i
WIK ), @ B 3aIMCH NIEPeAaTOYHBIX (QYHKIUI OyIeM HCII0JIb30BaTh epeMeHHyo o0o3HaueHuss W
i W(p).

JUisi CcyMMHPYIOLINX 3JIEMEHTOB UCIOJIB3YIOT CIIEUAIbHOE 0003HaYeHNuEe — KpYyT, pa3ou-
TBI Ha CeKTOpa. ECIM CEeKTOp 3aIUT YepHBIM IIBETOM, MTOCTYIMAIONINA B HETO CUTHAII BHIYATACT-
csl, a He CKJIa/IbIBaeTcs ¢ ApyruMu. Pa3BeTBieHne curnaia 0003Ha4aeTcsi TOYKOH.

MHorue WHXEeHEpHbIE METO bl MCCIICIOBAHHS CUCTEM YIIPABIICHUS] OCHOBAHBI HA MCIIOJIb-



30BaHUM MepenaTOYHbIX (GYyHKIHMHA. 711 mOCTpOeHHs MepeaaTouHON (QYHKIUH CHCTEMBI MEXIY
3aJJaHHBIMHM BXOJIOM M BBIXO/IOM HY)KHO IIPe0Opa3oBaTh CTPYKTYPHYIO CXEMY TaK, YTOOBI B KO-
HEYHOM CYETEe OCTaJICs OJUH OJIOK ¢ M3BECTHOM mepenaToyHol ¢yHkuuei. [[ns sToro ucnons-
3YIOT CIPYKMYpHble npeodpasoeanusl.

IlocenoBarenbHOE COCIUMHEHUE 3BEHBEB:

X0 wi Lyl w2 L ws LY,
W123 = W1x W2+ W3
HapaJIJIeJILHoe COCINHCHUEC 3BCHBCB.
> Wl |

Y

w2 |

Wi23=W1+ W2 + W3

Ecnu B cucreme ecth KOHTYp C MMOJIOKUTEIBHON WITH OTpI/IL[aTCHLHOﬁ O6paTHOI‘/’I CBA3bIO:

2R wi Y X Wi L4

w12 = Wi W12 = Wi
T 1-W1=W?2 1+ W2+=W3

3BEHO MOKHO MEPEHOCUTH Yepe3 cymmaTop Kak Brepen (al u a2), tak u Hazan (61 u 62).
YroObl MpH 3TOM NepeAaToOuHble GYHKINU HE M3MEHWINCH, TIEpel CyMMAaTOPOM HYKHO TOCTa-
BUTH JOTIOJIHUTEIBHOE 3BEHO:

10



al a2

Y %

01 02

3BEHO MOXKHO NEPEHOCHUTh TAaK)K€ Yepe3 TOUKY pa3BeTBieHUs (8/, 62, 21, 22), coxpaHss
BCE NepeJaToYHble (PYHKIUH:

x » W |—

Xy W y1>

2
l

6l 82
1 L. 124
X J W l} W -
yZ) — 1/W lz»
el 22

3a0anue: ucnonp3ys TMpaBuia HpeoOpa3oBaHUs CTPYKTYpHbIX cxeM CAY, ymnmpocTHTb
IPEJCTABICHHYIO CUCTEMY M HAliTH B 00IIEM BU/IE IIEPEAATOUHYIO (DYHKIIMIO CUCTEMBI.

KOHmpOﬂbele 60npocsl

Yro mpencrasinsieT co0oii cTpykTypHas cxema CAY?
N3 kakux 37€MEHTOB COCTOUT CTPYKTYpHas cxema?
Kaxkue dhopmer 3anucu CAY cymiecTByroT?

Kakune Bo3MOXHBI coenHEHN 3BeHLEB B CAY?

A

11



Uto 03HaUYaeT BHIPAKEHUE «3BEHO HAXOAUTCS B OOPAaTHOU CBSI3U»?
UTo Takoe cyMMaTop M YTO TaKO€ TOYKA BETBJICHUS?
Haiite onpenenenue nepeaarounoi pynkmuu 3seHa CAY.

N o O

Kak naiitn nepenatounyro Gyaknuo CAY?

JlaGopaTopHas padora Ne2
[Tonmy4nTh SKBUBANIEHTHYIO (DYHKIIMIO CUCTEMBI aBTOMAaTHYECKOTO YIIPaBICHUS
Lenv pabomvi: n3yunTh ciocoObl cuHTe3a CAY ¢ MOMOIIBIO BEIYUCICHUS SKBUBAJICHTHOM
nepeaaToyHon GyHKINH.
Hnghopmayus:
B nayke u3BecTHO ABa crioco6a paboThl CO CTPYKTYPaMH CIOXKHBIX CUCTEM: JEKOMIIO3H-
[[US] ¥ KOMITO3HIIHS.
JlekoMIo3u1us MpeCcTaBiIsieT cO00M pa3zeseHre CI0XKHOM cucTeMbl Ha OoJiee IPOCThIe
WIN SJIEMEHTAPHBIC YAaCTH C COSAMHEHUEM 3TUX YacTeil ONpeeeHHBIME CBSI3sIMH MIIH Tpadamu.
Komno3zumus npezmnonaraeT CUHTE3 CIOXKHOW CUCTEMBI U3 MPOCTHIX JIEMEHTOB C MOMOIIBI0 UX
CBS3BbIBAHUS B ONPEJCICHHOM Nopsake. B Teopun ynpasiieHus camMoi Majiol 4acTbiO CHCTEMBbI
MPUHITO CUUTATH SJIEMEHTAPHOE WJIM THIIOBOE 3BEHO, MMEIOIIEe MPOCTOE OMHMCAHUE U LIEJIOCT-
HocTh. Pa3buenne CAY Ha 3BEHbs CYLIECTBEHHO YIIPOLIAET MX HCCIIEIOBaHUE. 3BEHbS MOTYT
UMETh PA3NUYHYI0 (U3UYECKYI0 OCHOBY (DJIEKTPHUECKUE, TUAPABINYECKUE, MEXaHHUUECKUE U
T.1.). COOTHOIIEHHS BXOJHOI'O M BBIXOJAHOI'O CUTHAJIOB B 3BEHBSAX OJHOTO U TOTO K€ Kiacca
OTMKCHIBAIOTCSA OJMHAKOBBIMH U (epeHIINaTbHBIMA YPAaBHEHUSIMUA U MUMEIOT OJMHAKOBbBIE JIH-
HAaMHYECKHE CBOWCTBAa. THIOBBIE (dJIEMEHTapHbBIC) 3BEHBSI OINUCHIBAIOTCS OOBIKHOBEHHBIMHU
muddepeHIMaTbHBIME YPaBHEHUSMHU HE BBIIIE 2 OPSAIKA.

v Ycunumenvuoe 36eno
B ycunurenbHOM (MPOMOPIHOHATBEHOM, OE3bIHEPIIMOHHOM) 3BEHE BBIXOJHAS BEIHYHHA
y(t) mponopunonaibHa BXoAHOM X(t):
y(t) =k*x(t)

B oneparopHoii popme 3T0 3anuiiercs B BUE:
Y(p)=k,

riae K — ko3 GHUIreHT IpOnoPIHOHATBHOCTH MU YCHIICHHUS — KAUeCTBEHHBIH MMOKa3aTellb, KOTO-
PBIi Ha3bIBAIOT KOA((UIIMEHTOM IIepejauy 3BeHa.
[lepenaTounas GyHKIUS YCUIUTEIHHOTO 3BEHA!

W(p)=k.

v Anepuoouueckoe (unepyuonnoe) 36eHo

Anepronueckoe 3B€HO SIBIISETCS] HHEPIIMOHHBIM 3B€HOM MEPBOT0 MOpsijika. ITOMY 3Be-
HY COOTBETCTBYET nu(phepeHInaibHoe ypaBHEHUE:

T*y'(t) + y(t) =k *x(t).
B omnepaTopHoii hopme OHO 3anmuIIeTcs Tak:
(T*p+D)*Y(p)=k*X(p),

rae kK — koadduireHT nponopunoHaIbHOCTH WIH YCUIICHUS, 1 — MOCTOSTHHAS. BPEMEHHU.
[Tepenatounas GyHKITHS anepHOIAYECKOTO 3BEHA!

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

v’ Unmezpupyiowee 36eHo
WHTerpupyronym 3B€HOM Ha3bIBAETCS 3BE€HO, YPAaBHEHUE KOTOPOT'O UMEET BHI:

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

B onepatopHoii hopme ypaBHEHHE WHTETPUPYIOIIETO 3BEHA 3aAIHIIETCS CISITYIOIIUM 00-
pazom:
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Y(p)=k*X(p)/p.

W(p)=k/ p.
PaccmoTpeHHOE MHTErpHUpyroLiee 3B€HO SBIACTCA UACAIbHBIM. PeasbHble MHTEIPUPYIO-
II1EC 3BCHbBA O6I>IIIHO o6naz[a}0T onpeneneHHoﬁ I/IHCpHI/IOHHOCTBI-O. HOBTOMy HNX BbBIXOJIHAA BEC-
JINYMHA HC paBHa TOYHO I/IHTGI‘paJIy oT BXOI[HOI71 BCIIMYUHEIL. PeaHLHOG HHTerpMpylomee 3BCHO
MMeeT NepeaTouHy 0 (YHKIIHIO!

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

v’ 3seno emopozo nopsoka
3BEHOM BTOPOTO TOPsAKA HA3bIBacTCA 3BEHO, AU(PHEpEeHIINATHFHOE ypaBHEHHUE KOTOPOTO
UMeEeT BUJI:

[lepenarounas GpyHKIus:

T2y O +T*y' O + YO =k *x().
JluHaMu4ecKrue CBOMCTBA 3BEHA OMPEACSAIOTCS 3HauYeHHAMU KoddduuueHtoB T u 7b.
Ecmu T, umeeT 3HaueHue, OJIM3KOE K HYJIIO, TO 3BEHO HA3bIBAIOT allepUOAMYCCKUM HITH HHEPIIH-
OHHBIM BTOPOI'O IopsAAkKa, €CJIn T]_ OJIN3KO K HYJIIO, TO 3BCHO HA3bIBACTCS KOHCCPBATHBHBIM HJIN
ABTOKOJICOATEIIbHBIM.
B o6miem citydae onepaTopHast popma 3anucu ypaBHEHHUS:

(TS *p? +T,* p+1)*Y(p) =k * X(p).
[lepenaTounast ¢GyHKIMS 3B€HA BTOPOTO MOPSAKA
W(p) =k /(TS *p? +T,* p+1).

JIJis aneproIM4ecKoro 3BeHa BTOPOTO IMOPSIKA MEPEIaTOUYHYI0 (BYHKIIMIO MOKHO IIpe/I-
CTaBUTh B IPYrOM SKBHUBAJICHTHOM BH/IE:

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

rae 73 v 74— BBIYUCTSIOTCS 11O BBIPAXKEHUIO:

T,,=T,/2£(T?/14-T}).

PaccmaTpuBasi mepenarouHyo (DYHKIIMIO, MOKHO CKa3aTh, YTO alepUOJUYECKOE 3BEHO
BTOPOTO MOPSIKA COCTOUT M3 JBYX IOCIIEIOBATEIHLHO COEIMHEHHBIX HHEPIIMOHHBIX 3BEHHEB
MIEPBOTO MOPSIJIKA C IOCTOSHHBIME BpeMeHHU 13 U T4, 3HAYCHUS KOTOPBIX JOJKHBI OBITh JACHCTBH-
TENbHBIMH U MTOJIOKUATENHHBIMH.

Eciu 3TH ycioBHsI HE BBITOJHSIOTCS, TO JJIS KOJEOATSIILHOTO 3BEHA TMPUMEHSIOT JIS
aHaJIM3a ero JMHAMUYECKUX XapaKTEePUCTUK HECKOIBKO Apyrue o0o3HaueHus. Eciau BeImonHsgeT-
cs1 yenosue T1<2T,, To, 0003HaumB uepe3 ¢=11/2T,, T1=2{T, u T=T,, ypaBHEHHE 3TOTO 3BEHA B
orepaTopHOii (hopMe 3aMMCHIBAIOT B BUJIE:

T2*p2 42*EXT*p+1)*Y(p) =k * X(p).
rae ¢ — kodpPUIMeHT 3aTyxaHus, KOTOPBIN ONpeAeIeT XapakTep MepexoHOTo MpoIiecca.
[Tepenatounas GyHKIHSA KOIEOATETHHOTO 3BEHA!

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

V' JTupepenyupyrowee 36emo
Paznuyaror uaeanbHOe U peanbHOE 3BEHbs. B maeanbHOM AuddepeHIupyomeM 3BeHe
BBIXO/IHAS BeJanunHa y(t) mpormopIioHaibHa MPOU3BOAHOM OT BXOIHON BeUIHHBI X(t).
JuddepeHnupyomuM UaeaaTbHbIM Ha3bIBAeTCS 3BEHO, MU (epeHInaIbHOe YpaBHEHUE

KOTOPOTO MMeeT BUJL:
y(t) =k*x'(t),

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

[Tepenatounas (yHKIUS 3BEHA:

WM B ONIEpaTOpHOM popme:

W(p) = k*p.
13



v @opcupyrowee 36eno
dopcupyroliee 3B€HO EPBOTO MOPSIKA — ITO 3BEHO, OMUChIBaeMoe AU P epeHIInaTHHBIM

ypaBHEHUEM:
y() =k *[T *x'(t) + x(®)],
nepenaToyHas GyHKIHS GOPCUPYIOIIETO 3BEHA:
W(p)=k*(T*p+1).

dopcupyroliee 3B€HO BTOPOTO MOPsIIKA — 3TO 3BEHO, ONMUChIBaeMoe U depeHInaIbHbIM
ypaBHEHHEM:

Y(t) = K *[T 2% X" (1) + 2% EXT *x'(t) + x(t) |
[TepenaTounast GyHKIUsA GOPCUPYIOIICTO 3BEHA BTOPOTO MOPSIIKA:

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

v 3anaszoviearowee 36emHo
3ana3apIBarollee 3B€HO, WM 3BEHO C MOCTOSHHBIM 3aIla3/IbIBAHUEM, ONIMCHIBAETCS ypaB-

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

B OorepaTopHoii hopme:

Y(p) =k*eP?.
ITepenaTounast pyHKIMS 3aMa3/(bIBAIOIIETO 3BEHA!
W (p) =k*eP?.

3amna3/pIBaroliee 3BeHO BOCIPOM3BOIUT 0€3 CKAKEHUS HA BBIXO/IE€ BXOJHYIO BEJIMUMHY.
[Tpu 3TOM BBIXO/AHAS BEJIMYMHA 3aI1a3/IbIBAET OTHOCUTEIBHO BXOJAHON BEJIMYMHBI HA TIOCTOSTHHOE
BpEMH T.
3adanue: MONYy4YNTh HKBUBAJIEHTHYIO (DYHKIIMIO CHCTEMBl aBTOMATHYECKOI'O YIPABICHUS
COOTBETCTBYIOILIYIO CTPYKTYPHOI cXeMe CBOero BapuaHTa M3 jabopaTopHOM paboTsl Nel, mc-
MOJIb3YS JJIsl yIIPOILeHUsl ypaBHEHUI Bo3MokHOoCcTH naketa MathCAD.

KoumponvHuie 6onpocwl

Urto npexacrasisieT coboit sxBuBasieHTHast pyHKIuss CAY?

YTo Takoe TUIIOBOE 3BEHO CUCTEMbI aBTOMAaTUYECKOTO YIpaBJICHUS?
Kakumu coiictBamu 00nagaroT TUTIOBBIE 3BeHbsI CAY?

Kakoit Bun umeet nepenatoynas GyHKIMs O€3bIHEPLUOHHOTO 3BeHa?
Kakoit Bz numeer nepenatoynas QyHKIHS aliepuoIM4ecKoro 3BeHa?
Kakoii Bun numeer nepenatounast GyHKIUS HHTETPUPYIOIIETO 3BeHA?
Kakoit Bz numeer nepenatoynas GyHKIHs 3B€Ha BTOPOTo Hopsiaka?
Kakoii Bun numeer nepenarouHast GyHKIUS 3BEHA 3ara3/IbIBaHUs?

© o Nk owdE

Kaxoit Bung umeet nepenarounas Gpyakuus nuddepeHupyromero 38eHa’?
. Kakoii Bua umeer nepegatounas GyHkius Gopcupyromero 3seHa’?

[
= O

. Kaxune xomanapl nakera MathCAD MOXHO HCIIOSIB30BaTh NPH BBIYMCICHUN SKBUBAJICHTHOM
byHKIIN?

JladopaTopuast padora Ne3

KonnexktuBHoe npunsatue pemeHnid. OnpeneneHyue AUCIEPCUH, 10BEPUTEIbHbIE UH-
TEPBaJbl, OIPEAEICHUE OITUMAIBHOIO PELIECHUS

Llenv pabomut
O3HaKOMUMBCA € PA3TUYHBIMU ACOPUMMAMYU NPUHAMUSA KOTLEKMUBHBIX PeUeHUll 2pYnnou
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9KCNEPMOB U Memooamu onpedeneHus ONMUMAIbHO20 PEUEeHUsL.

Hngpopmayusn

I'onocoBanue SBIAETCS OJHUM K3 BaXHEWIIUX WHCTPYMEHTOB IPUHATHA peuieHud. B
HaCTosIIee BpeMsl pa3paboTaHO U IPUMEHSAETCS Ha MPAKTHKE OOJIBIIOE YHCIO CHCTEM IOJI0COBa-
HUS, OTJIMYAIONIUECS MPOIeaypaMyd U CIOcOO0aMM MPOBEECHUSI TOJIOCOBAHUS M OOpabOTKH HX
PE3yJbTAaTOB s BHIABICHUS TOOEAUTENCH.

OTcuer uccaenoBaHu, CBA3aHHBIX C CUCTEMaMH TOJIOCOBaHU, OOBIYHO BEAYT OT (ppaH-
my3ckoro ydenoro mapkuza ge Konmopce (1743 — 1794), xoTopbiii chopMyIupoBan MPUHITUIT
(mporueypy) onpeneneHus NodeIuTeNs B X0/1e IEMOKPATHYECKIX BHIOOPOB.

Haubonee pacnipoctpaneHHbIE TPOLIEAYPHI TOJIOCOBAHUSI.

1. Ilpoyedypa Konoopce. Jlydieit cauraercss anmbTEpPHATHBA, KOTOPYIO OOJIBIIE TTOJIOBUHBI
9KCIIEPTOB IPH NMONAPHOM CPAaBHEHUU CUMTAET JIydlle JIt00oit npyroi u3 X.

2. Peoaxmupyrowas npoyedypa. OHa 3aKII04aeTCs B MOMIAPHOM CPAaBHEHUHU AJIbTEPHATUB U
0TOpachbIBaHUU TE€X, KOTOPBIE 1O OOJBIIMHCTBY T'OJI0COB MPHU3HAHBI XyaAMMH. OcTaBIINeCs allb-
TEPHATHUBBI CHOBA CPABHUBAIOT JI0 TEX IOP, [TI0OKA HE OCTAHETCS MOCJIEHAS [1apa aJbTEpPHATUB, U3
KOTOPO# BHIOMPAIOT JIYHUIYIO.

3. Ilpoyedypa Konenanoa. B 31Ol mpolieype NMPOU3BOJATCS IMapHBIC CPaBHEHHUS BCEX
anbTepHATHB. AJbTepHATHBA MIPHU MAPHOM CPABHEHHH, IMOTYUHBINAsE OOJBIINHCTBO TOJIOCOB, MO-
JydaeT oJuH Oayul. AbTepHATHBA, HaOpaBIast 0OJIbIIee YUCIIO OAJUIOB, CUUTACTCS JIYIIICH.

4. Ilpoyedypa maxcumym. Jlydmieil cuuraercs anpTepHaTHBA, HaOpaBIas camoe OoJbIIoe
YHCIIO TOJIOCOB (HO HE 0053aTeITLHO OOJIBIIIE ITOJIOBUHBI).

5. Ilpoyedypa 6onvuwuncmea 2onocog. Jlydiiel anbTepHATHBOW CUMUTAETCS Ta, KOTOpas
nepBoi HaOpasa 0oJIbIIIe [T0JIOBUHBI TOJIOCOB.

6. IIpoyedypa bopoa. CornacHo 3TO# mpoueaype, pe3yabTaTbl TOJIOCOBAHUS BBIPAKAIOTCS
B BHJIE yucIa 0amioB, HAOpaHHBIX KaXJ10M aibTepHaTuBOM. [lycTh UnCiIO anbTEepHATUB PAaBHO 7.
Torma 3a mepBoe MecTo MpHCyXkaaeTcs n 0amioB, 3a BTopoe — (n — 1) u T. 1., 3a mocneaHee —
onuH 6an. Jlanee nmoAacuMTHIBa€TCA YUCIIO OAJUIOB JUISl KQXK/101 albTepHATUBBI U JTydIllel cUuTa-
eTcs anbTepHaTHBA, HaOpaBIlask OOJIBILIYI0 CYMMY.

7. Maexuii petimune. Y4aCTHUKH TOJOCOBAHUSI MOTYT TOJI0COBATH 3a JII000€ YHUCIIO AIbTeP-
HaTuB. Jlyumiel cuntaercs albTepHaTHBA, HaOpaBIas OOJIbIIEe YHCIIO TOJI0COB.

[TocnenHro0 mpouenypy HMHOrJa MCHoiab3yloT B l'ocymapctBeHHOW [[yme poccuUiCKOTo
napiameHnTa. [Iporecc ronocoBaHus Takke MOXKET MPOXOAUTh B HECKOJIBKO MTepauuil (TypoB),
€CJIM €ro pe3yNbTaThl HE YAOBIETBOPAIOT KAKUE-INOO BIMATENbHbIE I'PYNINbl YYaCTHUKOB, HO,
KaK [PaBUJIO, OJJHOTO TOJIOCOBaHUS OBIBACT JJOCTATOUHO.

[ToMMMO mepedHCIEeHHBIX NPOLEAYp, NPUMEHSIOTCS IpaBWiia €AMHOIJIAcHS U KBa-
auduurpoBaHHoOro 6onpmMHCTBA. KBanuduimpoBaHHoe roj0cOBaHUE MO3BOJSET MEHBIINHCTBY
y4acTHUKOB (HO He MeHee 1/3) 3aliokupoBaTh npuHATHE pemieHud. llpaBuno eauHornacus
OpUMEHsIeTCs, HallpuMep, B mpoliecce coriacoBanus pemeHuil wienamu HATO, a kBanudum-
poBaHHOrO OoJnbpIIMHCTBA — B ['ocyaapcTBeHHOM [lyme poccuiickoro napiaamMeHTa npu NpUHATAN
KOHCTUTYLIMOHHBIX 3aKOHOB U mpu npeonosieHun Veto Cosera ®enepanuu win I[lpesunenra.
Haubonee 3¢ pexTUBHBIM I TPUHSATHS PEIISHUN CUUTAETCS MPUHIUI IPOCTOr0 OOJIBIIMHCTBA.

JUist noBbIIIeHUs] 0ObEKTUBHOCTH BBIOOPA JTyUIIEH aqbTepHATUBBI MOXKHO IPOBECTH BHIOOP
[0 pa3HbIM CUCTEMAaM TOJOCOBaHMS U MPOaHAIN3UPOBATh aIbTEPHATUBBI, OKa3aBIIHECs JTyUIlIH-
MH. B cryuae, korja JqydImmuMH OKa3bIBaeTCs HEOONBIIOE YHCIO alNbTEPHATUB, BHIOOP JYUIINX
noikeH ObITh mpoBeaeH JIIIP u3 nmomydyennsix anbrepHaTuB. [IpeanoskeHHbIM crocod BbIOOpa
MIO3BOJIIET COKPAaTUTh UCXOJHOE MHOYKECTBO AJIbTEPHATUB /10 HECKOJIBKUX U JTAET BO3MOXHOCTh
JITIP cocpenoTounThCS Ha aHATIM3€ UMEHHO 3THUX AJIbTEPHATHUB.

JlaHHBINM 1MOAX0J] MOXHO PEKOMEH/IOBaTh JUIsl PEIIeHus 3aJad BbIOOpa, B KOTOPBIX OO0JIb-
III0€ YUCJIO KPUTEPHUEB (M PABHO HECKOJIBKUM JIECATKAM).

3aoanusn

3aoanue 1
1.1. IlpoBomuTCcs MccaeNOBaHME HOBOTO TEXHOJOTMYECKOro mporecca. s ycrnenHoro
MOJICIUPOBaHMsI HEOOXOAMMO CHM3HMTh pa3MepHOCTh 3amaud. C 3TOH Lenblo co3faHa rpymnmna
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HKCIEPTOB M3 CEMH YEJIOBEK, KOTOPHIE JOKHBI BHIZCTUTH HanOoJee BaKHbIE (PAKTOPBI, BIUSIO-
e Ha mporecc. s aHanu3a npeaioKeHbl cienytonme ¢akTopsl: 1 — Temmneparypa; 2 — naB-
JeHue; 3 — Ka4ecTBO Marepuaia; 4 — 3JIEKTPOMarHUTHOE U3JIy4yEHUE; 5 — CKOPOCTh MOAAYU BO3-
nyxa; 6 — MHTEHCUBHOCTb Harpena; 7 — popma o0ObeKTa.

BcernencTeue manoii n3y4eHHOCTH MPOOIEMBI 0Ka3ajloCh HEBO3MOXKHBIM JIaTh OLIEHKU (ak-
TOpoB B Oayuiax. [103ToMy cemb 3KCIIEPTOB MIPOPAHKUPOBAIH (PAKTOPHI IO YMEHBLICHHUIO CTEIe-
Hell B&XXHOCTH BIIMAHUA Ha Hpolecc. Pe3ynbTaTsl paHKUPOBKU IPOBEAEHBI HUXKE!

Xg > Xg > X, > Xg = X, o€ X > Xy

X, = Xg = Xg = X4 = X5 = X, = Xy,

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

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

X, = Xg = Xy > X; > Xg € X > Xs,

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

Xg = X4 = X3 > Xg 0C X, > X5 > X

[Tpopan:xupoBaTh (GaKTOPbI, UCHOJIB3Ys PA3IUYHbIE METOAbI KOJUIEKTUBHOI'O IPUHATHS
pelieHus.

1.2. B cembe *UBYT JBE KOIIKH, KOTOPbIE €T, U HECKOJBKO YENIOBEK, KOTOpbIE 3apabda-
THIBAIOT JICHBI'M U XOJAT B Mara3suH. Kolku corinacHsl ynoTpeOisTh B MUILY: X1 — PbIOY; X2 —
CYXOH KOpM; X3 — OBCSIHYIO Kallly; X4 — Koji0acy; xs — msico. IIpoOiemy omnpeneneHus Komadbero
panuoHa pemaoT 00e KOIIKY U IVIaBHbIN JOOBITYMK B ceMbe. OHM pacIoyIOKUIN albTepHATUBBI
B IIOpsI/IKE YOBIBAHUS UX BaXKHOCTU:

— KOT: X, > X, > X3 > X, > X, ;

— KOILIKA: X, > X > X, > X3 > X, ;

— XO3SUH: X3 > X, > X > X, > X .

[TpopanxupoBath (HakTOpbI, HCMOIB3Ysl Pa3IMYHbIE METOAbl KOJJIEKTUBHOTO MPUHATUS
peLIeHus.

1.3. Cetn YHUBCPCAJIbHBIX MAara3nHOB IIPCIAJIOKCHO UIA pCain3alilul CEMb HAMMEHOBAaHUU
HOBBIX TOBapoB (X1 — x7). ['pymmna u3 nsartu 3KCHepToB MpoBeia paH)KUPOBKY TOBAPOB, YUUTHIBAs
HUX HOTpe6I/ITeJ'H>CKI/Ie CBOﬁCTBa, OKNJAaCMBbIC CIIPOC, YCJIOBUA JOCTABKU U XPAaHCHUS:

—aKeHepT 1: X, > X, o€ X3 > X, > Xg > X5 o€ X5;

— 9KCHEPT 2: X, o€ X, o€ X > X, = X > X; > Xg;

—9KCHEPT 3: X, o€ X, = X3 > X, o€ X5 > X; > Xg;

—DKCIEPT 4: X, = X, = Xg = X, o€ X5 = X; = Xg;

— DKCIIEPT S: X, > X, &= X3 > X, > X5 o€ X; o€ Xg.

[IpopamxupoBaTh (aKTOPBI, UCIOIB3YS PA3TUIHBIC METOIbI KOJJICKTUBHOTO MPUHSTHSI

peleHusl.
1.4. PazpaboTtaTs mporpaMMHBI{ POTYKT JuIst penienns 3agad 1.1 —1.3.

Hugpopmayusn

ZIOBOJ'IBHO YacCTO IpH UCCICAOBAHUHN aJIbTCPHATHUB BBIMMOJTHACTCA UX OLCHKA I10 HCKOTOpOfI
KOJINYECTBEHHOH I1IKajie. B aToM citydae A NpUHATHS TPYNIIOBOrO PelIeHUs] HE0OXO0JMMO po-
PaHXKUPOBATh ITH ANbTEPHATUBBI 110 IPUBEACHHBIM OLIEHKAM.

3aoanue 2

2.1. lecarb cryaeHToB (D1 — D19) omenmnu mo 100-0ampHOM MIKalle OCTPOCIOKETHOCTh
KHUT A. Mapununoit: A; — «mmo3us rpexa»; Ay — «Ctunncty; Az — «Mrpa Ha 4y>KoM mose;
As— «Cmeptb pagu cmepTiy; As — «Uyxkas mackay (Tabdi.1).

Ta6muma 1. Onenku kHUT A. MapuHUHOMN
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6] Kuura

criepT A1 A2 A3 A4 A5
D 45 10 50 10 85
) 5 30 95 35 80
O3 30 70 85 70 30
Dy 20 30 50 25 85
s 30 50 15 90 30
g 80 95 50 90 80
D7 5) 15 15 50 S)
Og 60 1 80 65 80
g 70 55 20 70 60
D10 95 65 0 10 25 70

HpOpaH)KI/IpOBaTB KHUTH, UCII0JIB3Ys Pa3HbIC METOJUKHU KOJUICKTUBHOI'O IIPUHATHUSA PCIIC-

HUH.

2.2. B xonne roga skcrnepramu (21 — Js) oneHuBanachk 1mo 100-0auibHON IIKaje HaIexk-
HOCTH IsITH 0aHKOB: Aj — «Mniepuanm»; A, — «Bo3poxaenue»; Az — «BHenmKoHOMOaHK»; Ay —
«MoccrpoitakonoMbaHk»; As — «Anbhadank» (Tadi. 2).

Tabmuna 2. OreHKa HaIe)KHOCTH 0aHKOB

6] bank

criepT A1 A2 A3 A4 A5
D1 10 34 20 54 60
9 87 53 23 70 56
O3 10 25 70 90 23
Oy 27 80 98 24 11
s 78 81 56 45 34

[TpopamxupoBaTh OaHKH, HCIONB3Yys Pa3iHUHbIE METOJbl KOJUIEKTUBHOTO MPHUHSATHS pe-
nieHuH. J[aTh rpyIoByrO SKCIEPTHYIO OLEHKY, OLIEHUTh COTJIACOBAHHOCTh MHEHUH DKCIIEPTOB.

2.3. IlpunexxHpldt CTYASHT MPOBOANT €KEAHEBHO B MHCTUTYTE 10 BOCHbMH 4acoB. [l mof-
Jep>KaHusl pabOTOCIIOCOOHOCTH €My HEOOXOAMMO CheAaTh XOTs Obl 0UH XOT-A0T. [Ipu mpuHs-
TUU PEUICHHUs], T/Ie €r0 MOKyNaTh, ObLJIO BBIIECTIEHO IIECTh OCHOBHBIX KPUTEPUEB OIICHKU TOPTO-
BOU TOYKH: CBEXKECTH 6YJ'IKI/I, Ka4CCTBO KE€TUYyIla, HAJIMYUC IT'OPUYULBI; crocoo IMPUTOTOBJICHUSA CO-
CUCKHU (Te4YeHasi/BapeHas); IIeHa XOT-0Ta; yJaJIeHHOCTh TOPrOBOM TOYKH OT MHCTUTYTaA. lIATh

CTYZIEHTOB (TI0 OZJHOMY C Ka)XKJIOT0 Kypca) OLICHIIN Ba)KHOCTh MTapaMeTpoB B Oaiiax (Tadu. 3).

Tabauna 3. OnieHka BO3MOXKHBIX ClIOCOO0B 00€10B JIsI CTY/IEHTOB

Kpurepnit

OKcnepT

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

IIpopaHXupoBaTh KPUTEPUU IO BAXKHOCTHU, HCIIONB3YS Pa3HbIE METOJbl KOJUIEKTUBHOTO

IMPUHATHA peH.IeHPIfI. OI_ICHI/ITB COrJIaCOBaHHOCTh MHEHMI 9KCIICPTOB.

2.4. B xakoMm roay — paccumThIBai,
B kakoii 3emiie — yrajapiBau,
Ha cTon6oBoii toposkeHbKe
Conuticek ceMb PhIOAKOB.
Couutrcs — v 3aCIOpUIIH:
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Ha urto noButh ynoOuee,
Hanexneit Ha Pycu.

Poman cka3zan: Ha xneOymek (1),
JleMbsiH CKa3aJl: Ha KOPOUKH (2),
Jlyka cka3zain: osiecHy (3).

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

NBan u Mutponop.

Crapuk ITaxoM noryxumncs

1 MOJIBHIT B 3€MJTIO TJISIIOYH:
Ha motsuieuka kpactoro (5),

A TIpos ckazai: kpymy (6)...

Htak, umeem cemb ppiOakoB (D1 — D7) U mecTh npuMaHok. [Ipeobpaszyem ux B SKCIEPTOB U
anbTepHaTUBBL. V3BECTHO, Kakue abTEpPHATUBBI UMEIOT NEpBbIN paHr. B3sB Ha cedst cMenocTs u
MIPOCTaBUB BCE HEJOCTAIOIIME PAHTHU (aBOCh, PHIOAKU U HE Y3HAIOT), MOJIYYUM CIEAYIOLIUE pe-

3yJbTathl (Tabd. 4).

Ta6mmma 4. PamxupoBaHue IPUMaHOK JJI PhIOATTKH

Pr10ak- IIpumanka

dKCTIEpT 1 3 4 5 6
2, 1 25 45 45 2,5
9, 2 1 45 45 3
Ds 35 35 1 5 6 2
D, 4 4 6 1 2 4
s 35 35 6 1 2 5
s 4 5 6 2 1 3
D, 25 2,5 6 5 4 1

IIpopanxkupoBaTh NMPUMaHKHU, UCIOJIb3Ys PAa3HbIE METOAbI KOJUIEKTUBHOI'O INPUHSITHS pPe-
meHui. OIEeHUTh COTIIACOBAHHOCTh MHEHUN IKCIIEPTOB.

2.5. Pa3zpaboTraTh MporpaMMHBII MPOIYKT AJIs perienus 3amaa4 2.1 — 2.4,

Konmponvhuvle éonpocwl

AnropuTMHYecKHe CIOCOOBI JOCTHKEHUS LIETeH.
[TonsiTHe aIeKBaTHOCTH U MEPHI aJIEKBATHOCTH MOJIEIIH.
Paznnuns Mexay MOenpio U AEUCTBUTEIBHOCTBIO.
Heanroputmudeckue criocoObl JOCTHIKEHUS HIETEH.
Omnpexnenute o011y 331a4y NPUHATHS PELLICHUH.

Uro mpexacraBisieT coboit 3aa4a BeioOopa?

Yro mpencrasiuseT co0oif 3a1aua BEIOOpa anbTepHATUB?
Urto Takoe paHr?

[ 9ero nmpoBOAUTCS paHKUPOBAHUE ATbTEPHATUB?

©ooNo GOk whE

JlabopaTopnasi paGora Ne4

[TpuHIMITBI YIIPaBIIEHUS CIOKHBIMU CUCTEMaMU
Lenv pabomui
Hayuutbcst cTaBUTh 33724y YIpaBIEHHUS B CIIOKHBIX CHCTEMAaX.
Hngpopmayus
VYrpaBieHrue CI0XHBIMU CHCTEMaMH NPHUHIUIUATBHO OTIUYAETCS OT ONTHMAIBHOTO (Ipo-
TPaMMHOT0) YIIPaBJICHUS, TO €CTh MEPEBOJ CUCTEMBI JI0 JKEITaeMOr0 COCTOSIHUSI HEKOTOPBIM OIl-
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TUMAJIBHBIM IyTeM. JTO OOBSCHIETCS TEM, YTO MOBEJCHHUE CIIOKHBIX CUCTEM TPYAHO CIPOTHO-
3UpOBaTh, a OMpPENEIUTh U TeM 00Jiee «HaBA3aTh» CHUCTEME «ONTUMANbHBIN» MYTh MEpexoaa K
JKEJIAEMOMY COCTOSIHUIO IIPAKTHUYECKH HEBO3MOXKHO. [lo3TOMy yIpaBieHHME CIOXKHBIMU CHCTE-
MaMU 0 COACPKAHUIO U MEXaHU3MY AeHCTBU OMmxke K (PU3HOIOTHUYEeCKUM MpolieccaM BO30YyxX-
JIEHUSI U TOPMOXKEHHUSL, TO €CTh BHEIIHETO U BHYTPEHHETO CTUMYJIMPOBAHMUSI.

[Ipsimble 1 0OpaTHbIE CBSI3U, BCE BHUJIBI U (DOPMBI BO3IACHCTBHUI — 3TO HE OoJiee YeM CTUMYJIbI,
KOTOpBIE BO30YXK/IAIOT WIIK TOPMO3AT MPOIIECCHI, Tporcxoaaimue B cucteme. [Toatomy npobiema
YIPABJICHUS CIIOKHBIMH CUCTEMAMH 3aKJIFOUYAETCA B UCCIEJOBAHUU BIMSHUS 3TUX CTUMYJIOB Ha
IIOBE/ICHUE CUCTEMBl U KOHEUHBIH PE3yJbTaT, a TAKXKE B IPUMEHEHUU 3TUX CTUMYJIOB Ul J10-
CTHDKEHHUA KestaeMoil 3(hpexTuBHOCTH (HYHKIIMOHUPOBAHMS CUCTEMBl. 32 M3MEHEHHUEM YPOBHS
CTHMYJIa U COCTOSHUSI CHUCTEMBI BO30OYKICHHE MOXKET MEpPEeUTH B TOPMOXKEHHE U HA00OpOT.
VYrpaBiaeHue NOMHKHO AOCTUTaThCA LEHOM CPaBHUTENIBHO HE3HAYUTEIBHOTO 3HEPreTUYECKOTO
pecypca. TUIMYHBIM TPU 3TOM SBISETCS WH(OPMAIIMOHHOE YIPABJICHUE, BO BPEMsI KOTOPOTO
SHEPropecypc YIPABICHUS SBISAECTCA HE3HAYUTENIbHBIM OTHOCUTEIBHO 3HEpPropecypca caMmou
cuctembl. Heo0X0aMMO Tak)ke y4UTBIBATH, YTO CJIOKHBIE CUCTEMBI KPOME OOJIBILIOTO 3HEPrope-
Cypca UMEIOT TaKXKe 3HAYUTEIbHYIO0 JTUHAMUYECKYIO HHEPLUUOHHOCTD.

B obmem cinydyae popManpHyr0 MaTeMaTHYECKYIO IMOCTAaHOBKY 3aJa4d YIPABJICHUS CIOKHBIMU
CHUCTEMaMHU MOXHO MPEJCTAaBUTh TaK:

t, ¥y, it -, TI’(S -&)dRfis,n,1),
_=¢ - -
[¥(s - 8dR[(s.1). 1), x(t,1,), udt,)

rae Y — BBIXOJ CHUCTeMBI; X(t, tX) I X — Biusaue cpensr; Fi, f=Lk , — W3BECTHBIC (DYHKIINH;
u(t, tu) I U — MHOeCcTBO BO3MOXKHBIX U JIOMYCTUMBIX yIpaBieHwuii; tu, tX, di — omno3nanue.

Heo6xonuMmo HaiiTu ynpaBieHue ﬁ:r’fﬂ}, 4T0 00ecneunBaeT BHICOKYIO 3((EKTUBHOCTh CHUCTE-
Mbl. PeanbHasi BO3MOXKHOCTh YIPaBJIEHUS 3aKJII0YaeTcs B TOM, YTOObI, BO3JEHCTBYS Ha Mpoliec-
Cbl B CHCTEME, CTUMYJIUPOBATh UX B HAIIPaBJICHUM OINPEACICHHOW OPUEHTALIMH Ha MOBEICHUE
CHCTEMBI, OJIM3KOE K KEIACMOMY.

3aMeTHM, 4TO CTENEHb BIUSHUSA (QYHKIUH, BXOASAIIMX B BeIpakeHue P(X), HEOMHAKOBBIN [
CHCTEM pa3HbIX KJaccoB: Y(t) — XapaKTepHu3yeT COCTOSIHHE BBIXOJOB CHUCTEMbI B HAYaJIbHBIN
MOMeHT yrpasienus; Y (f — t) — noBeeHre cucTeMbl Ha HHTEpPBAJIE, MPEIICCTBYIONIEM YIIpaB-

Y-8m0 ) |
JeHUIO (IIPEeAbICTOPUS CUCTEMBI), = P=L# MHOXECTBO, KOTOPOE

ofpeieNsieT TUIIOBbIE CBOMCTBA CHCTEMBI, €€ CIIOCOOHOCTh K YIPAaBJICHHUIO M BHYTPEHHHE TEH-
JCHIIMHU, OTHOCHUTCIILHO CTaOMJILHBIA THUII €€ MOBCACHUA U YIIPABIACMOCTH, BHYTPCHHIOIO MOTH-
BaI[MIO U TOMY MOA00HOE.

PaccMoTpuM dacTHbIE Citydau.

-t S
{ji’(s—ﬁi}dﬁ'[{s ,r),r]}, i=1k
1. ®ynkuus @ Takas, yro BiausHue t Ha - CPaBHUTEIBLHO HE3HAYU-
d¥
5 S bt Fi, ot ), uit )] y
TeNbHbIN. B 3TOM ciydae at Ecmu pynkius © nuneiina u x = 0, tu =

0, mosryuaem:
d¥
— =AV+u+ fi)
= J
DT0 3a/1aya MpOrpaMMHOTO YIIPaBIEHUs, XapakTepHa [y TexHndeckux cucreM. Ecimm x 1 0, To
ﬁ=.-¢1}’+u+x+f(r}.
dt
DTO yNpaBlIeHUE B YCIOBUSX COBMECTHOTO JIEUCTBUS WM MPOTUBOACUCTBUSL.
B cnyaae, koraa f(t) = 0, umeem:
ar_ AF+u+E,
dt

I7ie X — HEeKOoTopas cirydaiiHas QyHKUHsA. ITO CTOXaCTUYECKOE yIpaBICHHE.
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-1 —
{ms ~ & )dR((s.1), r}},:‘ -Tx
2. Oynknus O cnabo 3aBUCHT OT -~ Torna
d
—= [t, ¥y, Fit—t, x(t -3, ut-1,3]
HNmeem ympaBieHue, 4TO HE ONMUPAETCS Ha MOTUBALINIO, & CYIIECTBEHHO 3aBUCUT OT CUTYyalluu Ha
uHTEpBajie [t —t, t]. DTO CUTyallMOHHOE yHpaBJIeHHE. 33aa4l CUTYALlMOHHOIO YIIPaBJIEHUS Xa-
PaKTEpHBI JIs1 IPOU3BOJCTBEHHBIX CUCTEM.
3. ®yukuus ® nuHEHA U OT BPEMEHU HEMOCPEICTBEHHO HE 3aBUCUT. Toraa

-t
t, AV + AYT -u+ [V -6 dRIGs.0, 1)+ ..+
el X —w
-1

+ [Fis = 8)dF (s, 1), t)+ xlt -1, ) +ult —1,)

DTOT citydail XapakTepeH I HeUTpallbHOU cpefbl. JIoOUThCS BHICOKOH 3 (HEKTHBHOCTH MOKHO
TOJIKO NMPUCIOCOOJIECHNEM CBOMCTB CUCTEMBI, UTO CIOXKHIIACh Ha UHTepBaie (—¥; t —t], B cutya-
[IMU, CJIOXKUBIIKECS HAa UHTEpBaiie (t — t; t], TO €CTh afanTUPOBAHUE CUCTEMBI 3a CUET yIpaBlie-
HUA. DTOT THUI YNPAaBJICHUs Ha3bIBAaeTCs aganTUBHbIM. OHO HMCHOJB3yeTCs TOrJa, KOraa mpo-
IUIbIE TEHJICHIIUH B TIOBEICHUH CUCTEMBI HE OYEHb BIUATEIbHBIC (KOT/Ia MX MOKHO U3MEHUTH B
TE€YEHHE KOPOTKOI0 HHTEpBaja BPEMEHH ).

4. Oynkius O 3aBUCUT OT BPEMEHHU:

-

P t, Y0, Pt -1, [Yis-8dR(s0.1), ..,
= a -
cﬂ- -1

[¥(s - 8 aR (.0, 1) xftr, ) v
B Takom cnyuae ynpaBieHHE JOJKHO BIMSTh HA BHYTPEHHIO0 MOTHBAIMIO CUCTEMBI, @ 3TO BO3-
MOYKHO TOT'/1a, KOT/1a 3Ta MOTUBALIMS XOTsl Obl YaCTUYHO M3BECTHA.
5. PaccMoTpuM ynpaBiieHHs, YTO MEHSIET CBOICTBA (ITOBEICHUE, CTPYKTYPY) CUCTEMBI:

t, ¥, }’(I—t},:]'t}’(s—ﬁ}dﬁi*[(s,r},r],

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

B pesynbrate ymnpasinenue u* Ha unrepsaie (t —t; t] dynkuus O usmensercs Ha O*, Fi — Fi*,
TO €CTh IPEBpaIlaeTCa CTPYKTypa CUCTEMBI. JTO Ipolecc GOpMUPOBAHUS HOBOM, MEPECTPOCH-
HOM CHCTEMBI, KOTOpasi HAYMHAET (PYHKIIMOHUPOBATh B MOMEHT BPEMEHH t.

Ota nepecTpoiika MOXKET MPOUCXOUTh KaK MOJ BIUSIHUEM BHYTPEHHUX (AKTOPOB (CaMOOpraHu-
3alus), TaK ¥ 3a CUET BHEIIHUX BO3JeHCTBUI (OpraHmzaius) (Cay4alHbIX WIM JETEPMUHHUPO-
BaHHBIX — HEKOTOpPOM BHYTPEHHEW WJIM BHEIIHEW MmporpaMMmbl). B HOBOIl cucremMe MoTHBAIMs
HaKarIuBaeTcs Ha MHTepBaie (t — t; t] u neiicTByeT HOBOe yrpaBieHue u(t, tu).

VYrnpaBnenue caMoopraHu3aiueil (OpraHu3anyel) 3aKIr0vYacTcsl B pa3/IeJIeHUN CTapOd CHUCTEMBI
JI0 YPOBHSA IMOJICUCTEM M KOMIIOHEHTOB, KOTOpble HEOOXOANUMBI I HOBOI CHCTEMBI; CO3JJaHUU
HOBOW CTPYKTYpBI CUCTEMBI; MOJrOTOBKE CUCTEMbI K BOCIIPHUITHIO yrpaBieHUs u(t, tu); HeWTpa-
JU3alMA B BO3MOXHBIX Tpe/eiax HeONaronpusATHHIX (B YAaCTHOCTH, TAKUX, YTO MELIAIOT MpO-
1[eccaM caMOOpIraHMU3aliK) BO3AEHCTBUI cpebl.

3aoanue

[TpuBecTu mpUMephl PA3IUYHBIX TUIIOB YIPABICHUS B MPUPOTHBIX, TEXHUYECKUX U COLUATBHO-
YKOHOMHYECKUX CUCTeMax. BBITIOJHUTH ONMHMCAaHWE CIOKHOW CHCTEMBI YIPABJICHHS IO BHIOOPY
y4amierocs.

Konumponvuvie gonpocwi
1. IlpuBenuTe TPOCTEUIIYIO CTPYKTYPHYIO CXEMY VIIPABJICHUS W OOBSCHHUTE CYIIHOCTh W
HA3HAa4YCHHE KaHalla OOpPaTHOM CBS3M.
2. Chopmynupyiite ocHoBHBIE TpeboBanus k CY u OV.
3. B uewm 3akmroyaercs CymHOCTh 3aKOHA HEOOX0IMMOTO pazHooOpaszus Dmbou aiss CY?
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4. B ueM 3aKiIt04aeTCs pa3andue MeXay 3aMKHYTBIMU U Pa30MKHYTbIMU CY?
5. .B uem 3akmouaroTcst 0COOEHHOCTH YIIPABICHUS B CIIOKHBIX CHCTEMAX?

JlabGoparopHasi padora NeS
MGTOILBI OLICHKH COI'JIaCOBAaHHOCTHU MHEHHUH 9KCIICPTOB
Hesanb padoTsl
O3HaKOMUTBCS U HAaY4YUTHCA MMPUMCHATHL MCETO/JAbI OLICHKKU COIIAaCOBAHHOCTU I'PYHIIBI 3KC-
epToB

Bapuant Ne 1

HcxonHble gaHHbIe. DKCHEPTHAs TPYIIA U3 IATH YEJIOBEK MPOBEJa OLUCHKY CEMH allb-
TEpHATHUB B OaJlIax.

OKc- AJbTepHATHUBHI
MEePTHI Al A2 A3 A4 A5 A6 A7
01 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

Brerancants 3HaYeHHUS BECOBOTO BCKTOpPA, OLCHUTH I'PYHIIOBYIKO COTJIAaCOBAHHOCTBH 3KC-

neprtoB. PazpaboraTh MporpaMMHBIM OPOAYKT Ul ONpPEAETICHUs COrJIaCOBAHHOCTH BCEX HKC-
NIEPTOB.

YpoBeHs 3HaUnMOcCTH ainbdha = 0,05

KoumponvHuie 6onpocwl

1. Yto Takoe BecoBOI BEKTOp?

2. Yto Takoe IpynnoBas COrIaCOBaHHOCTb HKCIEPTOB?

3. Koro Ha3bIBaroT 3kcnepTom?

4. Yem rpynnoBas OLEHKa OTJINYAETCS OT MHIUBUIYaTIbHON?
5. Yrto Takoe ypoBeHb 3HAUMMOCTU?
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7 OueHoYHbIE CPeCTBA JIJIsl IPOBeIeHH s POMEKYTOYHOM aTTeCTALMU

a) [lnanupyembie pe3yJbTaThl 00yUYeHHs U OIEHOYHbIE CPEJACTBA ISl MPOBEIeHUs MPOMEKYTOYHOM aTTeCTAlluN !

CrpyKTypHBII
JJIEMEHT

KOMIICTCHIINH

[Tnanupyemble pe3yiabTaThl 00yueHUs

O1neHOYHBIC CPEACTBA

MK-1 cnocobHocTbIO pa3pabaTbiBaTb MOAENM KOMMNOHEHTOB MH(POPMaLMOHHbLIX CUCTEM, BKIKOYas Mmoaenu 6a3 AaHHbIX U moaenu nHTepdencoB "yernoBek - ANeKTPOHHO-
BblYMCNUTENbHaA MawmHa"

3HaTh

ONPEACIICHUS U MIOHATUMHBIN armnapar OCHOB
TEOPUH YIIPABIICHUS U TEOPUU CHUCTEM,
MIPUHIMIIBI (POPMUPOBaHUS 000CHOBAHHBIX
YIPABICHYECKUX PELICHUI

Hepeqeﬁb meopemu4ecKux 60npocoe

CONDARWN PR

el
= o

el
w N

14.
15.
16.
17.

3aoaua onmumanvHo2o ynpasnenus.

Heaneopummuueckue cnocobwi 0ocmudicenus yenel.

Ymo makoe ynpasienueckoe peuterue?

Onpeoenume 0bwy10 3a0ayy NPUHAMUSL peuileHUl.

Ymo npedocmasnsem coboii 3a0aya eblOopa arbmepHamus?
Jaiime onpedenenue nuyy, npuUHUMArOWe20 peueHus..

Kmo makoii sxcnepm u wem on omauuaemcs om KOHCY1bmanma?
B uem cocmoum memoo sxcnepmuuix oyeHok?

Ymo npedcmasnsiem cob0ll pandicuposane aibmepHamue?

Ymo maxkoe paneosas Koppenayus?

. Ilpu xakom ycnosuu onpeoensiemcs naunyuwias arvmepramuea (anemeprnamuea Kon-

oopce)?

. Kak onpedensaiomcs epynnosvle oyenku anbmepuamus?
. B uem cocmoum eé3aumosnuanue 1uuHOCMU U SPYNNbL NPU NPUHAMUU YIPABTEHYECKO20

pewienusn?

B uem cocmoum cymv XommopHCKUX 9KCnepumenmos?

Ymo npedcmasnsarom coboli 36eHbs ynpagienus?

Vnpaesnenue 6 coyuanvuvix cucmemax, vem omauyaemcs ioepcmeo om pyKkosoocmea?
Kaxk onpeodensemcs s¢pghexmusnocmov u kauecmeo ynpasnenuecko2o peuieHus?

Ilpumep mecmoswvix 3a0anuti

12 Kaxnas counajbHasi CHCTeMa COCTOUT M3:
1. 00beKTa yIpaBIeHHUS; 3. cyObeKTa ynpaBJeHus;




CTpyKTypHBIi
DJIEMEHT

KOMIICTCHII U

[Tnaaupyemblie pe3yiabTaThl O0yUeHUS

OueHouHbIe CpeCTBA

2. METOJIOB YIIPaBJICHHUS; 4. IpueMoB yrpaBICHUS

YMmern

g depeHIpPoBaTh CI0KHBIE CUCTEMBI, Ma-
TEMaTUYECKH OIUCHIBATH CUCTEMBI YIIPaB-
JICHUS Pa3JInYHOM PUPOJIBI

1. Jlano mamemamuueckoe onucanue nepedamoyHol QyHKyuu:
k

Y=

Onpedenume, KAKOMY UMEHHO 36€HY NPUHAOJIEHCUM OAHHOe ONUCAHUE.

2. llano mamemamuueckoe onucauue nepeoamourol YyHKyuu:

Wi(p)=kIp+1)

Onpe()eﬂume, KaKoOMy UMEHHO 36€HY npuHaszeofcum oarnHoe onucanue.

3. ano mamemamuueckoe onucanue nepedamoyHol QyHKyuu:

W(p)=k(T p* +2TH +1)

Onpedenume, KAKOMY UMEHHO 36€HY NPUHAONIENHCUM OAHHOE ONUCAHUE.

4. Jlano mamemamuueckoe onucanue nepeoamoyHou OyHKyuu:

W (p) — E
P

Onpedenume, KAKOMY UMEHHO 36€HY NPUHAONIENCUM OAHHOE ONUCAHUE.
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CTpyKTypHBIi

HIIEMEHT [Tnanupyemble pe3yabTaTbl 00y4eHus OneHouHbIE CPECTBA
KOMITCTCHITHH
3adanus Ha npo8epKy KOMNIEKCHbIX 3HAHULL.
Cucmema npeonasznauena 01 OpeaHu3ayuL AMOMAamuyecKol mpaHcnopmuposKu npeome-
moe (Oemannetl, u30eiuli U UHCMPYMEHMO8) HaA MEeXHOI0SUYECKOM (NPOU3BOOCMBEHHOM, MOp-
2080M U mM.0.) yuacmke.
4 Tpacca
4 i D
.
4
Pa3JIMYHBIMU CII0CO0aMu (POPMATLHOTO D Cs
Brazers OIMCAHMS U PEIICHUS CIIOKHBIX CUCTEM Pa3- C3 TI2
JUYHOH TPUPOJIBI U IPUHUMAEMBIX YIIPaB- 5 L D
JICHYECKUX PEIICHUIN
D Co

O
C2 C1

eoe TTI - TT2 - mpancnopmuwvie menesicku, C1 - C6 - pabouue cmanyuu.

Cmpamezuueckoti 3a0aueti maKol cucmembvl A61AemMcsl MPaHcnopmuoe obecneveHue
mexHono2uyecko2o npoyecca. Imo a6usemcs 10KanbHbIMU 3a0a4amu 015 SMotl Cucmemul?
Pasbetime cucmemy na yuacmku, obecneuusarowue mpancnopmupoeKy 2py3a 6 COomeen-

cmeuu ¢ nOmp€6HOCm}ZJI/lU yuacmka.
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CTpyKTypHBIi
DJIEMEHT

KOMIICTCHII U

[Tnaaupyemblie pe3yiabTaThl O0yUeHUS

OueHouHbIe CpeCTBA

B peaynstate MapKeTMHIOBOMD MCCAEN0BAHWA
xapaktepuctuk “A” 1 “B” akcnepTHbIM MeToaoM
DbIAKM NONYYEHbl AaHHbIE, NPEACTABNEHHDIE B
Tabnuue. Heobxogmumo onpenenuTb sKCNepTHYH
OLEHKY, KOSOMUUMEHT COMMACOBaHMA 1
KO3hMhMUMEHT PACCOTNacoBaHUs OLEHOK.

Homep 3Kkcnepta
Wccnepyeman XapaKTepucTHKa 1 2 3 - 5
Xapaktepucruka “A” 80 90 120 100 70
Xapakrepucruka “b” 40 60 70 30 60

Hanuwume npocpammy, peanuzyiowyio peuwieHue 0aHHOU 3a0a4u.

IIK-3 Cnoco6HOCTHI0 000CHOBBIBATH MPHHUMAEMbIe MPOEKTHbIE PellleHNsl, 0CYyIeCTBIATH NOCTAHOBKY U BBINOJIHATH IKCIIEPUMEHTHI 10 NPOBep-
Ke UX KOPPEKTHOCTH U 3P PEeKTHBHOCTH

3HaTh

OCHOBHBIE MTOHATHS U3 00JIACTH TEOPHH
yIpaBleHUs, BBIACIATD LENIH U 33]]a4l
yIIpaBJIeHUS

Ilepeuensy meopemuueckux 60npocos

UYro Takoe ynpaBiIeHHUE U YTO TAKOE PETYJINPOBaHHE?

B uem cocTouT 11enb ¥ KaKoBbI 3a7ja4u yIIPaBICHUS?

Jaiite onpenenenne KpUTepus yrpaBieHHs U LeJIeBON (PyHKIUU.

Yro Takoe cTaTMKa U IMHAMUKA CUCTEM?

Uro Takoe SMepIKEHTHOCTh, CYyMMAaTUBHOCTh, YCTOWYMBOCTb, UYBCTBUTEILHOCTh CH-
CTEMBI?

UYro Takoe MHTErpaTUBHBIE CBOMCTBA CUCTEMBI?

KakoBbI kpuTepuy NpOAYKTUBHOCTH CUCTEMBI?

CuHcTeMHBII, CUTYallMOHHBIH, POLIECCHBIN MOAXO0/IbI K YIPABIECHUIO CUCTEMAMH.
BrsiBiienue npobnemocoepkaieii cuctemsl. PopmMupoBaHue NpoOIeMaTHKY.

10 B uem cocTout npunHuun oOpaTHON CBA3U?

11.Kakue mporecchl B AMHAMHUYECKON CHCTEME SIBISIIOTCS YNPABISIEMbIMH, @ KAKHE -

agrwbdE

© N o
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CTpyKTypHBIi
DJIEMEHT

KOMIICTCHII U

[Tnaaupyemblie pe3yiabTaThl O0yUeHUS

OueHouHbIe CpeCTBA

HET?

12.CocraBnenue Moaenu u3ydaemMoii cuctemsl. [lapamerpusaius nporecca.

13. YcranoBienne 3aBUCHMOCTEN MEXy BBEACHHbIMU MapameTpamu. OmucaHue 3aBU-
CUMOCTEMN

14. Crartuueckue U TMHAMUYECKUE MOJIEIH.

15.Tlepenarounas GyHKUHS CUCTEMBI: ONpeeNieHUE, CBONCTBA.

16. [laiiTe onpeneneHne NepexoTHOTO mporiecca.

17. ]JlaiiTe onpeneneHns yCTOMUUBOCTA CHUCTEMBI.

18.UccnenoBanue ¥ MpOrHO3 Pa3BUTHS U3y4aeMOW CUCTEMBI.

19.UYro Takoe mpsiMbIe OIICHKU Ka4ecTBa MpoIiecca yIpaBiICHUs?

20.KoHeuHblii Ha0Op XapaKTEPUCTUK IMPH MPAKTHUECKUX OMEpalusix CO CIydailHbIMU
IPOLIECCAMH.

21.MareMaTu4ecKoe OMHMCAHHE CUCTEMBl C IOMOINBIO0 amnmapara JaudQepeHnaTbHbIX
YpaBHEHUH.

Ilpumep mecmoswvix 3a0anuti
1. CucremMoii aBTOMaTHYECKOI0 YhunpaBJjeHHusl Ha3bIBA€TCHA CUCTEMA

1. BeImMoHSFOMmAS (YHKIIMHA KOHTPOIIS
00BEKTOB yIpaBICHUS
2. OCYIIECTBIISIONIAS YIIPABJICHIE
HAWJTY4IIIM 00pa3omM
3. BEIMOJNHSOMAS (HYHKITUH HAOIIOICHUS
" KOHTPOJIA 00BEKTOB YIpaBJICHUA
22. Cucrema ycToiiunBa, eciin
1. Bce KOpHU YKCAUTENS IEpeaaToy-
HOU (YHKIIMU JIeXKaT crpaBa OT
MHHUMOUW OCH
2. HM OJIUH KOPEHb NepeaaToOuyHON
(GyHKINW HE JISKUT Ha MHAMOM OCH

3. Bce KOPHH 3HAMEHATeJs nepeia-
TOYHON (PYHKIIMU JISKAT CIIEBa OT

4. OCYILIECTBIISIONIAS] OCHOBHOM Mpo-
necc 6e3 yuacTus 4enoBeKa

5. B KOTOpO# (PyHKIMU YIpaBICHUS
JIEJIST TOPOBHY MallliHa U YeJTOBEK
6. pearupytoas Ha BO3MYILAIOIINE
BO3JIEUCTBUS

4. Bce KOpHH 3HAMEHATEs Iepeia-
TOYHOM (PYHKIIMHU JIeKaT CIpaBa OT
MHHMOM OCH

5. Bce KOPHU YHCIUTEINS Mepe1aTou-
HOM (YHKIIMH JIeXKAT CJieBa OT MHU-
MOH OCH

6. MPaBUJILHOTO OTBETA HET
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CTpyKTypHBIi
DJIEMEHT

KOMIICTCHII U

[Tnaaupyemblie pe3yiabTaThl O0yUeHUS

OueHouHbIe CpeCTBA

MHHMOM OCH

Ymers

KJIacCU(UIIMPOBATH CUCTEMBI YIIPABICHUS
JIaBaTh UX MaTEMaTUYECKOE ONKMCAHUE

Ilepeuenv npakmuueckux 3a0anu

s npusedennwvix cucmem oavime oowjee u coeiaiime Mamemamuyeckoe Onucanue.

A 4

-

e[

=

pEIRTI

LW |

«Tﬂ?@a 11‘:;*::H

|W3' L wo |

| Wa L ws
@{W(,}—{W

4. B cucmeme nocnedosamenvro coeournenvl 36eHbs.

&

oughghepenyupyrowee 1-2o nopsoka, unmezpupyroujee 1-20 nopsaoka u ycunumenvHoe. /atime

mamemamudecKkoe onucaHue cucmemal.

5. B cucmeme umeemcs 36eHo 2-20 nopaoka u ompuyamenvHas 00pamuas césa3eb 01 anepuo-

ou4ecKo20 36enda. ﬂaﬁme mamemamuvyecKkoe onucaiue cucmemasl.
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CTpyKTypHBIi

AJIEMEHT [Tnaaupyemblie pe3yiabTaThl O0yUeHUS OueHouHbIE CpEACTBA
KOMIIETEHINH
3adanue nHa npoeepKy KOMNIEKCHbIX 3HAHULL
Hanuwume npozcpammy, ebiducisiowyio 3HaveHue nepeoamoyHou QYHKYuU u cmpoauyio
epaghux ADYX ona cucmemul, KOmopas ONUCHIBAEMCsL Cledyrouell CXemoll
> W6 J >
w7
Pa3ITMYHBIMU METOaMU (HPOpMATU3aIluu 1
OIMCaHUs CUCTEM YIPaBICHUS, METOAAMHU I | I
Brianers yrp ’ ; W5 | | W8 |

OLICHKH IIPUHATHIX YIPABICHYECKUX pellle-
HUU

20e

3HadeHUs ITOCTOSHHBIX Ki =6 1 T;=3

wl= k]_/p

W2 = Kol (T *p+p+1)
w3 = kg*p

w4 = Ky/(T*p+1)
w5=Kks*p

W6= Kg/(T 1+p+1)(T,+1)
w7 :k7

w8 = Kg*p
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0) Ilopsinok mpoBeneHUs] MPOMEKYTOYHOH aTTEeCTALMH, NOKa3aTeJd M KPUTEPHUH
OlLlCHMBAHHSA:

[TpomexyTouHass arrecTalysl O IUCLUIUIMHE «YTIPABICHUE CIOKHBIMU CUCTEMAMUY
BKJIIOYAET TEOPETHUECKUE BOMPOCHI, O3BOJISAIOIINE OLEHUTh YPOBEHb YCBOECHUS 00y4arOUIMMU-
Csl 3HAHWM, W NPAKTHYECKUE 3a/JaHUsl, BBIABISIONINE CTENEeHb CHOPMUPOBAHHOCTH YMEHUH U
BJIAJICHUH, IPOBOJUTCS B (POPME IK3aMEHa.

DK3aMeH N0 AUCLUUILUIMHE IPOBOAUTCS B YCTHOH (hopme.

IToxa3aTeu U KPUTEPHUH OLCHHBAHUS JK3aMEHA!

— Ha OLEHKY «OTJIMYHO» — 00yYaroIUiCs MOKa3bIBae€T BHICOKHH YPOBEHb C(POPMHUPOBAH-
HOCTH KOMIIETCHIIUM, T.€. IIOJIHO PACKPBITO COJEPKaHUE MaTepuasla; YETKO U MPABUIIBHO JAHBI
OINpEENICHUsI U PACKPBITO COJEpP)KaHUE MaTepuana; OTBET CaMOCTOSATENbHBIN, IPU OTBETE MC-
II0JIb30BaHbI 3HAHUS, IPHOOPETEHHBIEC PAHEE;

— Ha OIICHKY «XOPOII0» — 00YJarOIIUICS MMOKa3bIBACT CPETHUI YPOBEHb CPOPMUPOBAHHO-
CTH KOMIIETEHIU, T.€. paCKpbITO OCHOBHOE COJEp)KaHUE Marepuana B 00bEME; B OCHOBHOM
IIPABWJIbHO JJaHbl ONPEAEICHUS, OHITHS;, MaTepHUall U3JI0KEH HEMOJIHO, PU OTBETE JOIYIIEHbI
HETOYHOCTH, HapylIeHa MOCIe10BaTeIbHOCTh M3JI0KEHUS; JONYIIEHbl HEOObIINE HETOUHOCTH
IIPY BBIBOJIAX U UCIIOJIb30BAHUU TEPMHUHOB; IPAKTUUECKUE HABBIKU HETBEP/IBIE;

— Ha OLEHKY «yHOBJIETBOPUTEJBHO» — 00Yy4YalOUIMiics MMOKa3bIBAE€T MOPOIOBbIH YPOBEHb
c(OpMUPOBAHHOCTH KOMIIETEHIIUH, T.€. YCBOEHO OCHOBHOE COJIEp)KaHHUE MaTepuaya, HO U3J10-
XKEeHO (pparMeHTapHO, HE BCEr/a MOCJIEA0BaTEeNIbHO; ONPENEICHUs U MOHATHS JaHbl HE YETKO;
NPaKTUYECKHE HABBIKU CIIA0bIC;

— Ha OLIEHKY «HeY/AOBJEeTBOPUTEJIBHO» — Pe3yIbTaT 00Y4YEeHUsl HE JOCTUTHYT, 00ydaro-
IIMKCS HE MOXKET T0Ka3aTh 3HAHUS HAa YPOBHE BOCIPOHM3BEACHUS M OOBSCHEHHUS WH(MOpPMAIIHH,
HE MOXET I10Ka3aTh UHTEJUIEKTyaJIbHbIE HABBIKY PELIECHUS IIPOCTHIX 3a/1a4.

8 YueOHo-MeTonn4eckoe u HHGOPMALHOHHOE o0ecneyeHne TUCHUIINHBI (MOTY.Is1)

a) OcHoBHas JuTEpaTypa:

1. AummxmuH A.A. Pa3paboTka 1 MpUHSATHE YIPaBICHYECKUX PELICHHI: (POpMaNbHBIE MO-
JIEJIA U METOJBI BEIOOpA [DneKTpoHHEIH pecypc]. — M.: «['opHas kauray», 2011. — 80 c. Pexxum
nocryma http://e.lanbook.com/books/view/book/3528 — Pa3paboTka u mpuHSATHE yIpaBiIeHYE-
ckux pemennii — ISBN 5-7418-0031-9.

2. Kouepxkunckas, }0.B. CTpykTypHas cxemMa CHUCTEMbl aBTOMAaTUYECKOI'O YIPaBJICHUS:
METOMYECKHUE yKa3aHus K JabopaTopHoit padore Nel mo mucrurinae «OCHOBBI TEOPUH YIIPaB-
aeHus» g cryaeHToB 230100.62 UnpopmaTuka U BEIYUCIUTENbHAS TEXHUKA» OYHOH (OPMBI
obyuenus. [Tekcr]./ FO.B. Kouepxunckasi, E.A. Unbpuna. — M31-B0 MarHuToropck. roc. yH-ta
um. I'.1. Hocoga, 2014. — 18 c.

3. Kouepxknnuckas, F0.B. DkBuBaneHTHas (QyHKINS CUCTEMBbI aBTOMAaTHYECKOTO yIpaBiie-
HUS: METOMYECKHE YKazaHus K JaboparopHoi padore Ne2 mo nucrumanHe «OCHOBBI T€OpPHUU
yopasierus» aisa ctyaeHToB 230100.62 MudopmaTnka ¥ BBIYUCIHTENbHAS TEXHHKa» OYHON
dopmer oOyuenus. [Tekcr]./ FO.B. Kouepxunckas, E.A. Unpuna. — M31-Bo Marauroropck. roc.
ya-ta uM. .. HocoBa, 2014. — § c.

0) JonosHuTeabHast JuTEpaTypa:

1. Hemupnona, JL.A. [Ipunarue peuieHuil B yCIOBHSIX HEONPEAETICHHOCTU. [DIEKTPOHHBIA pe-
cype] / JI.A. lemunosa, B.B. Kupakosckuii, A.H. [Ibuibkun. — DnextpoHn. nan. — M. : T'o-
psiuast muHus-TenekoMm, 2012, — 288 c. — Pexum nocryma: http://e.lanbook.com/book/5151
— 3arJ. ¢ ’KpaHa.

2. UYepnukoB HO.I'. CucteMHBIN aHaIN3 M HCCIEAOBaHUE ONEpamnuii [ DIEeKTPOHHBIH pecypc]. —
M.: «l"opHas KHUTa», 2006. - 370 C. - Pexxum JlocTyna
http://e.lanbook.com/books/view/book/3512 — CucTteMHBIN aHAINU3 U UCCIIEAOBAaHUE OIepa-
muit. — ISBN 5-91003-007-8.



http://e.lanbook.com/books/view/book/3528
http://e.lanbook.com/books/view/book/3512

3. JlockytoB, A.FO. OcHoBbl Teopun cioxubix cucteMm [Tekcr] / A.lO. Jlockyros, A.C. Mu-
xaisioB M.-MbkeBck: MHCTUTYT KOMITBIOTEPHBIX UccaeaoBanuii, 2007. — 620 c.

4. Tlandunosa A.Il. Mo3roBbie ITYpMBbl B KOJUIEKTUBHOM MPUHSATHH PELICHUN [ DIEKTPOHHBIN
pecypc]. - M.: «DauHTaY, 2012. - 320 C. Pexum JOCTyma
http://e.lanbook.com/books/view/book/3751 — Mo3roBbie TYypMbl B KOJJICKTUBHOM TPUHSI-
tuu pemennii — ISBN 978-5-9765-0174-4.

5. @®enynen H.M. Teopus npunsTus pemenuii [OnekTpoHHbIi pecype]: /Penynen H.U., Kym-
pusHoB B.B. — M.: «l'opnas xuura», 2005. — 218 c¢. — Pexum pgoctyna
http://e.lanbook.com/books/view/book/3506 — Teopwust npunsitus peuienuii — ISBN 5-7418-
0397-0

B) [Iporpammnuoe odecnnieuenne u UHTEpHET-pecypcehl:

Ilpoepammnoe obecneyenue: JTMIEH3UOHHOE MPOrpaMMHOE 00eCIeUCHHE: OTepalliOHHAS
cuctema MS Windows 2007; MS Office 2010; PacketTracerre, ycTaHOBJICHHBIC Ha KaXIOM Iep-
COHAJILHOM KOMITblOTepe BeluuciuTenbHoro nenrtpa @I'bOY BIIO «MI'TVY».

[lepeueHb JIMLIEH3MOHHOTO TPOTPAMMHOT0 00ECTIIEUEHUsI IO CCHUIKE:

http://sps.vuz.magtu.ru/Shared%20Documents/Forms/Allltems.aspx?RootFolder=%2FShar
ed%20Documents%2F%D0%9F%D0%BE%D0%B4%D0%B3%D0%BE%D1%82%D0%BE%
D0%B2%D0%BA%D0%B0%20%D0%BA%20%D0%B0%D0%BA%D0%BA%D1%80%D0%
B5%D0%B4%D0%B8%D1%82%D0%B0%D1%86%D0%B8%D0%B8%202020%2F%D0%A
1%D0%B0%D0%BC%D0%BE%D0%BE%D0%B1%D1%81%D0%BB%D0%B5%D0%B4%D
0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5%202019%D0%B3%2F%D0%9B%D
0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D0%
BE%D0%B5%20%D0%9F%D0%9E&Initial Tabld=Ribbon.Document&VisibilityContext=WSS
TabPersistence

Oduyuanvruvle caiimvl npoMbLUIEHHBIX npednpusmull u opeanuzayuil: http://www.mmk.ru
, http://www.magtu.ru , u T.11.; pa3paboTYMKOB MMPOrPaMMHBIX MPOAyKTOB: http://www.statsoft.ru
, http://www.microsoft.com , http://www.netacad.com u T.11.

9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHne JUCHUIIMHBI (MOYJIs1)

MaTepI/IaJ'II)HO-TeXHI/ILIeCKOG obOecreyeHme JUCHHUIIJIIMHBI BKIIIOYACT:

Tun v Ha3BaHMe ayIUTOPUN OcHaleHue ayuTopun
JlexumonHas aynuropus MynpTuMEIUIHBIE CPEACTBA XPAHEHNUS, TIEpEadn U
npeJicTaBlIeHNs] HHPOpMaluu
KomMnbprotepHslii ki1acce [Tepconanbubie kKommbloTepsl ¢ makerom MS Office,

MathCad, Berxomom B IHTEpHET 1 € TOCTYIIOM B 3JIE€K-
TPOHHYIO HH(POPMAIIMOHHO-00Pa30BaTEIbHYIO CPEly YHH-

BEpCUTETA

Aynuropun g camocrositenibHol | Bee kimacesl YUT u ACY ¢ nepcoHanbHBIMU KOMIIBIOTE-

paboThI: KOMITBIOTEPHBIE KIIACCHI; pamu, BBIXOJOM B MIHTEpHET U ¢ JOCTYNIOM B 3JIEKTPOH-

YUTaIbHbIE 3216l OUOINOTEKU HYI0 HH(POPMAIIMOHHO-00pa30BaTeIbHYIO Cpe1y YHUBEP-
cuTeTa

Aynuropuii Ui rpynnoBbIX ¥ uH- | Aya. 282 u kinaceel YUT u ACY
JTUBUIYalTbHBIX KOHCYJIbTALUH, Te-
KYILIET0 KOHTPOJIS U IPOMEXKYTOU-
HOMW aTTeCTaluH

ITomemenus mst camocrosrenbuoii | Knaccer YUT u ACY
paboThl 00YJarONTUXCSl, OCHAIIEH-
HBIX KOMIIBIOTEPHOU TEXHUKOU C
BO3MOKHOCTBIO IMOJIKIIOUYEHUS K
cetu «/IHTepHET» U HAIUYUEM JI0-
CTyMa B JIEKTPOHHYIO HH(pOpMa-
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http://e.lanbook.com/books/view/book/3751
http://e.lanbook.com/books/view/book/3506
http://sps.vuz.magtu.ru/Shared%20Documents/Forms/AllItems.aspx?RootFolder=%2FShared%20Documents%2F%D0%9F%D0%BE%D0%B4%D0%B3%D0%BE%D1%82%D0%BE%D0%B2%D0%BA%D0%B0%20%D0%BA%20%D0%B0%D0%BA%D0%BA%D1%80%D0%B5%D0%B4%D0%B8%D1%82%D0%B0%D1%86%D0%B8%D0%B8%202020%2F%D0%A1%D0%B0%D0%BC%D0%BE%D0%BE%D0%B1%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5%202019%D0%B3%2F%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D0%BE%D0%B5%20%D0%9F%D0%9E&InitialTabId=Ribbon.Document&VisibilityContext=WSSTabPersistence
http://sps.vuz.magtu.ru/Shared%20Documents/Forms/AllItems.aspx?RootFolder=%2FShared%20Documents%2F%D0%9F%D0%BE%D0%B4%D0%B3%D0%BE%D1%82%D0%BE%D0%B2%D0%BA%D0%B0%20%D0%BA%20%D0%B0%D0%BA%D0%BA%D1%80%D0%B5%D0%B4%D0%B8%D1%82%D0%B0%D1%86%D0%B8%D0%B8%202020%2F%D0%A1%D0%B0%D0%BC%D0%BE%D0%BE%D0%B1%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5%202019%D0%B3%2F%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D0%BE%D0%B5%20%D0%9F%D0%9E&InitialTabId=Ribbon.Document&VisibilityContext=WSSTabPersistence
http://sps.vuz.magtu.ru/Shared%20Documents/Forms/AllItems.aspx?RootFolder=%2FShared%20Documents%2F%D0%9F%D0%BE%D0%B4%D0%B3%D0%BE%D1%82%D0%BE%D0%B2%D0%BA%D0%B0%20%D0%BA%20%D0%B0%D0%BA%D0%BA%D1%80%D0%B5%D0%B4%D0%B8%D1%82%D0%B0%D1%86%D0%B8%D0%B8%202020%2F%D0%A1%D0%B0%D0%BC%D0%BE%D0%BE%D0%B1%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5%202019%D0%B3%2F%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D0%BE%D0%B5%20%D0%9F%D0%9E&InitialTabId=Ribbon.Document&VisibilityContext=WSSTabPersistence
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