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JIuer akryaam3anuu padodeid nporpaMmal

Pabouas mporpamma nepecmoTtpeHa, oocyxkieHa u ogoopena st peanuzamuu B 2021 - 2022
yueOHOM rojy Ha 3aceaHuu Kadeapsl BrluuciutenbHON TEXHUKHU U TPOrPaMMHUPOBAHUS

[IpoTokom oT 20 r. Ne
3aB. kadeapou O.C. JlorynoBa

Pabouas mporpamma nepecMoTpeHa, o0cykaeHa u ogoopena s peanusanuu B 2022 - 2023
yueOHOM rojy Ha 3aceaHuu Kadeapsl BrluuciutenbHON TEXHUKHU U TPOrPaMMHUPOBAHUS

[IpoTokom oT 20 r. Ne
3aB. kadeapou O.C. JlorynoBa

Pabouas mporpamma nepecmoTtpeHa, obcyxkieHa u ogoopena st peanusamuu B 2023 - 2024
yueOHOM rojy Ha 3aceaHuu Kadeapsl BrluuciutenbHON TEXHUKHU U IPOrPaMMHUPOBAHUS

[IpoTokom oT 20 r. Ne
3aB. kadeapou O.C. JlorynoBa

Pabouas nmporpamma nepecMoTpeHa, oocykaeHa u ogoopena s peanusanuu B 2024 - 2025
yueOHOM rojy Ha 3aceaHuu Kadeapsl BrluuciutenbHON TEXHUKHU U IPOrPaMMHUPOBAHUS

[IpoTokom oT 20 r. Ne
3aB. kadeapou O.C. JlorynoBa

Pabouas mporpamma nepecmoTtpeHa, oocyxkieHa u ogoopena st peanusamuu B 2025 - 2026
yueOHOM rojy Ha 3aceaHuu Kadeapsl BrruuciurenbHON TEXHUKHU U TPOrPaMMHUPOBAHUS

[IpoTokom oT 20 r. Ne
3aB. kadeapou O.C. JlorynoBa




1 Iesu ocBoeHM S AUCUMILIMHBI (MOXYJIS)

[{enpro OCBOCHMS OUCLUIUIMHBI «YIIPABICHUE CIOKHBIMU CUCTEMaMM» SIBJISIETCS O3HA-
KOMJIEHHE CTY/IEHTOB C BUJIaMU U OCOOCHHOCTSIMU CJIOXHBIX CCTEM, METO/IaMU aHaJIN3a U CUH-
T€3a CJIOKHBIX CUCTEM YIIPaBJICHUs MPUHLIUIIAMU U CPEJCTBAMU, HEOOXOIUMBIMHU JIJISl yIIpaBJie-
HUS JTMHAMUYECKUMHU CHUCTEMaMH NPUMEHUTEIbHO K IMPOU3BOJCTBEHHBIM, TEXHOJOTHYECKHM,
OpraHU3al[MOHHBIM U COLIMAJIBHBIM MpolieccaM; Kinaccudukanue u metonamu popmanuzanuu
IapaMeTpoB CUCTEM YIpaBlieHUs; (popMann3aien CI0KHbIX CUCTEM U €€ UCII0JIb30BAHUEM IS
pelIeHHs Hay4dHbIX W TNPUKIAIHBIX 3a/a4, OCHOBAMU TEOPUM MPHUHIATHUS pPEIICHUN Ui
BbIPAOOTKM 0OO0CHOBAHHBIX YIPABIISIOIINUX BO3AECHCTBUM.

Jns nocTrKeHus MOCTaBJICHHOM LENN B Kypce «YTIPaBJICHUE CIOKHBIMU CUCTEMaMU»
penaroTes 3a1a4n:

- U3y4EeHHsI TEOPUH CUCTEM U BUJIOB CHCTEM YIIPABJICHMUS;

- OCBOGHHMS METOJOB KOMIIO3ULUU M JIEKOMIIO3ULIMU CHCTEM, BBISBICHHUS U
(dbopMHUpOBaHUS YIPABISAIOLIUX BO3/IEHCTBUI;

- W3YYEHHUS TUIOBBIX 3aKOHOB YIPABJICHUS U PETYIHPOBAHUS CUCTEM aBTOMATHYECKOTO
Y aBTOMAaTU3UPOBAHHOTO YIIPABJICHMUS;

- OCBOEHUS CIIOCOOO0B PEIICHHUS 3a/1a4 YIIPABIICHUS CIOXKHBIMU CUCTEMaMU;

- U3y4EHUIO METOJ0B (popMaIn3aliy 3ajad Mo yIpaBIeHUIO B TPYAHO (opMann3yeMbIxX
CUCTEMaXx C MPUCYTCTBUEM YeJIOBEYECKOTO (haKkTopa;

- peanu3alMd  HaBBIKOB 1O (OPMHUPOBAHHIO U MPUHATHIO 00OCHOBAHHBIX
YIIPABJICHYECKUX PELICHUI.

2 MecTo AMCUMILIHHBI (MOYJIsI) B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl

JucuumninuHa YnpaBieHHE CIOXKHBIMM CHUCTEMaMH BXOJMT B 4acTh y4eOHOro IJIaHa
bopMUpyeMyI0 yYaCTHUKaMU 00pa30BaTeNIbHbIX OTHOILIEHUH 00pa30BaTeIbHOM MPOrpaMMBI.

JUis  u3ydeHus  JAUCUMIUIMHBI  HEOOXOAMMbl  3HaHWs  (YMEHUs,  BIAJCHUS),
chopMUPOBaHHbIE B PE3YNIbTATE U3YUEHUS JUCHUILINH/ TPAKTHK:

CucreMHBIH aHanu3

WuTerpanus nporpammubix Moyieit B KUC

BBenenue B crienMaibHOCTD

3HaHus (YMEHHMs], BIAJICHUS), MOJIYYEHHbIE IPU U3YYEHUH JaHHOW AUCLMILIUHBI OyIIyT
HE0OXOIUMBI JUIsl U3yYEHUSI TUCLHUIUIMH/TIPAKTUK:

BrinosiHenue u 3amnTa BeITYCKHOM KBaTU(pUKAIUOHHON paboThI

[ToaroroBka k caaue u cada rocyJapCTBEHHOIO SK3aMEHa

OcHOBBI KBaHTOBOI HH(POPMATUKHI

3 Kommnerenuuu o0y4yaromerocsi, GopmMupyembie B pe3yJibTaTe 0CBOCHHS

AUCHUILIMHBI (MOAYJIs1) U IUVIaHUPYeMble Pe3yJabTaThl 00y4eHHs

B pesynbpraTe 0cBOCHMS TUCHUIUIMHBI (MOAYJs) «YIIPABIEHUE CIIOKHBIMU CHCTEMaMU»
oOyuarouuiics 10KeH 001a1aTh CIEYIOIUMUA KOMIETEHIUSIMHU:

KO)I HHIUKaTOpa I/IH)II/IKaTOp JOCTHXKCHHNSA KOMIIETCHIINU

[IK-2 CriocoOHOCTh K aHaiM3y IpOOJIEMHON CUTyaluu, pa3paboTke TpeOOBaHHM K cUCTEME,
MOCTAHOBKE IIeNIEH CO3/IaHUsl CHUCTEMBI, pa3pabOTKe KOHIICHIIUM CHUCTEMBI M TEXHHYECKOTO
3aaHusl Ha CO3AaHHUC CHUCTEMBI, NPCACTABJICHHUA KOHICIIIOHWH, TCXHUYCCKOTO 3aJlaHUA Ha
CHUCTEMY U M3MEHEHUH B HUX 3AMHTECPECOBAHHBIM JIMI[AM

[IK-2.1 OneHuBaeT BHIOOpP CPEICTB M METOJOB ISl IPOBEIEHUS CHCTEMHOTO
aHaJiu3a IMpU TNPOEKTUPOBAHUU IMPOTPAMMHOIO  oOOecredeHust Jyis
ABTOMAaTHU3UPOBAHHBIX CHCTEM




[TIK-6 CriocoGHOCTB K (hopManH3aliuy U alTOPUTMH3ALUH ITOCTABIEHHBIX 3a/1a4, K




HAIMMCAaHUIO ITPOrpaMMHOI'0 KOJia C UCIIOJIb30BAHUEM A3BIKOB ITPOrpaMMHUPOBaHUsA, OIIPEACIICHUA
U MAHUITYJIMPOBAHHA JaHHBIMHU H O(bOpMJ'ICHI/IIO IporpaMMHOIO KoJa B COOTBCTCTBHUU
YCTaHOBJICHHBIMU Tpe60BaHI/I$IMI/I

[TK-6.1 OreHUBaET Ka4ECTBO MaTEMaTUUECKOW MOJIENIH MpH (hOpMaTU3alIUN 3a/1a91
peaIMETHON 00J1acTH

[1K-6.2 OrneHuBaeT KayecTBO pPa3pabOTAHHBIX AJTOPUTMOB [UISI TOCIIEIYIOIIETO
KOJIMPOBaHUs

[1K-6.3 OneHuBaeT BBHIOOP HPOrpPaMMHBIX CPEACTB JIS HPOrpPaMMHUPOBAHUS U

MaHUITyJUPOBAHUS  JaHHBIMA B COOTBETCTBHHM  YCTaHOBJICHHBIMHU
TPeOOBAHUSIMHA




4. CTpyKTypa, 00bEM H CO/lep:KaHMe TUCIUIITIUHBI (MOIYJIsST)
OO0was TpyI0eMKOCTh JUCLMILIMHBI COCTaBiseT 4 3a4eTHbIX enuHuLl 144 akaa. 4acoB, B TOM
qucle:
— KOHTakTHast pabora — 10,9 aka. yacos:
— ayAUTOpHAs — § aKaJl. 4acoB;
— BHeayIuTOpHas — 2,9 akaj. 4acoB
— camocTosTeNbHas padota — 124,4 akan. 4acos;
— MOJrOTOBKA K 3K3aMeHy — 8,7 akaJ. yaca

dopma arTecTanuu - SK3aMeH

AynutopHas § g dopma
KOHTaKTHas paGota| £ & Bun TEKyILEro Ko
Pasnen/ tema | 8| (B akan. gacax) | & 2| camocTosTenEHO KOHTPOJISI !
JWCUMILIHHBL | & S = i yCIIEBAEMOCTH U KOMHCTCeHIM
Jlex| 1mab. |mpakrt é é paboThI MPOMEKYTOYHO "
3aH. |.3aH. & g it aTTecTaImy
1. OcHoBHEIE
1. 1. Becena —
1.1 CaMOCTOATENbH |  0bCcysKaCHNE
VYupasnenue: 0C U3y4CHUC 2. IIposepka |IIK-2.1, TIK-
OOBEKTHI, 0,5 20 y4eOHOH U |pmamBumyansHe| 6.1, [TK-6.2,
CyOBEKTEI, 11ENH, HAY4YHOU X 3aaHuN [1K-6.3
3a1a4u JINTEPATYPHI. 3. YcrHblid
2. Pabora c oI1poc.
1.2 CucrteMbl L.
yIpaBJICHUS: CamocTosTenbt | | Becena -
CTpYKTYpa | 0C H3ydCHHC 00CyXKIeHHEe
GyHKIHY. 0.5/0.5 y4ebHo# u 2. Ilposepka |I1K-2.1, TK-
Knaccudukanus 05| - ’ 20 Hay1HON UHAUBHIYyanbHbI| 6.1, TIK-6.2,
CHCTEM 4 JHATCPATYPBI. X 3a1aHAI I1K-6.3
yIpaBJICHUS. 2. Pabora ¢ 3. VerHblii
VupasieHue u SJICKTPOHHBIM onpoc.
peryJupoBaHHeE. yaeOHUKOM,
1.
1.3 Mertonpl, C?)BG/I(I)/IZ;?;?;:CB ’ 1. becena -
OTIEpaIlVH, y4eOHOI 1 oocyxacHHe
O avaof 2. IIposepka |IIK-2.1, TIK-
E— 1 1 20 HHTey‘;T . I/IHJII/IBI/IJIyaJ'II)HBI 6.1, I1K-6.2,
ynpaBIONe ) P£6o§a) c. X sanammit [1K-6.3
—— BJIéKT 3. YcrHbIi
POHHBIM orpoc.
y4eOHHUKOM,
Uroro mo pazpgeny | 2 1’51/1 0,5 60




2. CI10KHBIE

CHCTEMBI.
2.1 L.
Omnpesenenne u CaMOCTOATENBH | | Becesa -
BUJIBI  CJIOXHBIX 0€ H3Y4CHHIC o0CyKIeHue
CHUCTEM. qu6H0HUH 2. IIposepka [TIK-2.1, ITK-
Mero bt 1| v1u 4 HayqaHOH uHIMBUIyaIbHbI| 6.1, TTK-6.2,
aHanu3a " JIUTEPaTyphl. X 3aaHnH [1K-6.3
CHHTE3a 2. Pabora c 3. VerHblit
CITOKHEIX AIIEKTPOHHBIM orpoc.
CUCTEM. y4eOHUKOM,
Mougrue prmammenge
1.
CamocrosiTenbt | 1 Becera -
2.2 Meto bl 0€ U3y4ECHHE 06CYKICHHE
YHpaBieHus yueOHo# 1 2. Vermeii  |TIK-2.1, TTK-
CIOKHBIMU 0.5 1/0,51 20 Hay4qHOU ompoc. 6.1, TIK-6.2,
cucTeMaMu JUTEPATYPHI. 3. TIpoBepka TK-6.3
pa3an4Ho 2. Pabora ¢ VIH/IMBA LY/ IbHbI
HPUPOJIBI AIIEKTPOHHBIM X 3a[aHMi
Y4EOHUKOM,
REITIQOTIITOIIIAAS
Wroro mo pasgeny | 1,5]2/1,5U 24
3. VYmnopaBneHue B
OpraHu3aIMOHHO-
3.1 Onucanue u L.
dopmanm3ars CaMOCTOATENBH | | Becena —
OpraHu3aliOHH 0€ U3ydCHUC 00CyX/IeHHE.
o- 0 yaeOHOH M| 5 Tlpogepka |TTK-2.1, [TK-
SKOHOMMYECKUX ) 0,25 16 Hay4HOH uHAuBHayanbHsel| 6.1, TIK-6.2,
U COLMAIbHBIX S JATEPATYPBIL. X 3aJJaHHH. [1K-6.3
CHCTEM. 2. Pabora c 3. YcrHbIi
CnoxHoctTn SIICKTPOHHBIM oIpoc.
METO/bI 170:¢ y4eOHUKOM,
AnSaYaYaRiranaralany e REITIQOTIITOIIIAAS
3.2 Ilpunsartue L.
peleHni B CamocrosiTensH
OpraHU3alnOHH 0€ M3y4CHHUC 1. becena —
o- 0.2 y4ebHo# u obcyxaenue. |[1K-2.1, TTK-
OKOHOMHYCCKUX 1 0,25 24,4 Hay4HOU 2. lpoeepka |6.1, I1K-6.2,
U COIMAIBHBIX S JUTCPATYPBL. |y ueuayansasl|  11K-6.3
CHUCTEMAX: 2. Pabora c X 3aJIaHUM.
AKCTIEPTHBIE AIIEKTPOHHBIM
OLIEHKH, y4eOHHUKOM,
Hroro no pasgeny [0,5] 0.5 40.4
4. Dx3aMeH
IK-2.1, TIK-
4.1 Dx3ameH DK3aMeH 6.1, I1K-6.2,
[1K-6.3
Hroro no paszaeny
Hroro 3a cemecTp 4 | 421 124, 9K3aMCH




HUroro

TACITTIATTIIIAL S

110

421

124,

OK3aMCH




5 O0pa3oBaTe/ibHbIEC TEXHOJIOTUH

1. TpagunuoHHble 00pa3oBaTeIbHbIE TEXHOJIOTUU, OPUEHTUPOBAHHBIE HA OPraHU3alUIO
00pa30BaTEeIbHOTO Ipollecca W MIPEINOJIararollyl0 MpPSIMYI TPAaHCISLUUIO 3HAHUM OT
MIpernoiaBaTes K CTyIEHTY.

®opMbl yueOHBIX 3aHATHH C UCIIOJIb30BAaHUEM TPAIUIIMOHHBIX TEXHOJIOTHI:

WndopmanrionHas Jekmuss —  IOCIENOBATEIbHOE  H3JIOKEHHE Marepuaja B
JTUCHMIUIMHAPHON JIOTMKE, OCYILECTBISIEMOE MPEUMYIIECTBEHHO BepOalbHBIMU CpPEJICTBAMU
(MOHOJIOT TIpeno1aBaTes).

Jlaboparopnas pabota — opranuzanus y4eOHOUM pabOThI C peaTbHBIMH MaTE€PUATHLHBIMHU
1 MH(OPMALMOHHBIMU OOBEKTaMHM, SKCIEPUMEHTajbHas paboTa C aHaJIOTOBBIMU MOJAEISMU
peanbHBIX 0OBEKTOB.

2. Texnonoruu npobseMHOro oOyueHusi — OpraHusanus o0pa3zoBaTEILHOTO Ipoliecca,
KOTOpas MpearnoiaraeT IoCTaHOBKY MPOOJIEMHBIX BOIIPOCOB, CO3/IaHUE YYEOHBIX MPOOIEMHBIX
CUTYalUH JJIs1 CTUMYJIMPOBAHUS aKTUBHO 1M03HABATENbHON JAESITEIbHOCTU CTYJEHTOB.

3. VHTepakTUBHBIC TEXHOJIOTHH — OPTraHU3allis 00pa30BaTEILHOTO IMpoIecca, KoTopas
MIpeNIoaraeT akTUBHOE U HEJIMHEHHOE B3aUMOJCHCTBUE BCEX YYAaCTHUKOB, JOCTIKEHHE Ha
3TOM OCHOBE JJMYHOCTHO 3HAYMMOTO Ul HUX 00pa30BaTEIbHOIO pe3yibTara.

®opMbl y4EOHBIX 3aHIATUNH C HCIOJIb30BAHUEM CIIELIMATU3UPOBAHHBIX MHTEPAKTUBHBIX
TEXHOJIOTUH:

Jlexuus «oOpaTHOM CBA3M» — JEKIUSA—TIPOBOKAIMs (M3JI0)KEHUE MaTepuana ¢ 3apaHee
3aIJTAaHUPOBAHHBIMM ~ OIIMOKaMu), JieKuus-Oecena,  JIEKUMS-TUCKYCCHsI,  JIEKLUSA-IIpecc-
KOH(pepeHIus.

4.  HWubopMallMOHHO-KOMMYHUKALIMOHHbIE  OOpa3oBaTelbHblE  TEXHOJOTHU  —
opraHusanusi 00pa3oBaTeIbHOIO MpoIiecca, OCHOBAHHAS HAa MPUMEHEHUH IPOTPAMMHBIX Cpell U
TEXHUYECKUX CPEACTB pa0dOThI C 3HAHUSIMU B PA3IMUHBIX IPEIMETHBIX 00IACTAX.

6 YueOHO-MeTOAMYECKOE 00ecriedeHre CAMOCTOATEIbHOM padoThl 00yYarOIIUXCH
[IpencraBneno B npwiioxeHuu 1.

7 OuneHO4YHbIE CPEACTBA sl IPOBEICHUS IIPOMEKYTOYHOM ATTeCTALMU
[IpencraBieHsl B IPUIIOKEHUH 2.

8 YueOHO-MeTOAMUYECKOE U MH(POPMALIMOHHOE o0ecnevyeHue TUCIUIIUHBI (MOXYJIs)

a) OcHOBHas JMTEpaTypa:

1. Hlabapmmna, M. C. MaremaTuueckue OCHOBBI TEOPHM YIpPaBICHUS: YUEOHUK /
[MMa6apmmua U.C., Kopoxos B.B., Kopoxosa E.B. - PoctoB-na-/lony:IOxHb1i1 ¢enepanbHblit
yauBepcuter, 2016. - 130 c.: ISBN 978-5-9275-2230-9. - Tekcrt : snexktponnsiii. - URL:
https://znanium.com/catalog/product/996371 (nara oopamenus: 30.10.2020). — Pexxum gocrymna:
IO TTOJIITUCKE.

2. KopobGoB, B. b. Teopuss u mpakTtuka 3KCHEpTHbIX METOJOB : MoHorpadus / B.b.
Kopo6os ; mox pen. b.1. KouypoBa. — Mocksa : UH®PA-M, 2021. — 281 c. — (Hayunas
MbIciib). — DOI 10.12737/monography S5caee0067{1835.43206494. - ISBN 978-5-16-015053-
6. - Tekcr : snextponHsmi. - URL: https://znanium.com/catalog/product/1209812 (mara
obpamenus: 30.10.2020). — Pexxum mocTyna: 1mo mojimmcke.

0) JlomosiHuTebHAS JIUTEpaTYypAa:



1. Amnpakcun, 0. K. VmnpaBnenue HHPOPMAIUMOHHBIM  B3aUMOJECHCTBHEM B
pacnpeeNIeHHbIX TEXHUUECKUX CUCTeMaX: KOHEUHO-aBTOMAaTHBIN 1noaxos : MmoHorpadus / FO.K.
AnpakcudH. — MockBa : By3osckuit yuebnuk : MHOPA-M, 2020. — 184 c¢. — (Hayunas
kaura). - ISBN  978-5-9558-0554-2. -  Tekct : onekrponnslif. -  URL:
https://znanium.com/catalog/product/1028962  (mara oOpamenus: 28.10.2020). — Pexum
JOCTYTIA: 110 MOJIHUCKE.

2. AnramomkuH, O. A. TexHonorus ynpaBiieHUs T€TEpOreHHbIMU cUCTEMaMu 00pabOTKU
uHpopmanuu: Monorpadus / Autamowkun O.A. - Kpacnosp.:COVY, 2017. - 238 c.: ISBN 978-
5-7638-3566-3. - Tekct : anexrponnbd. - URL: https://znanium.com/catalog/product/978587
(mara o6pamenus: 28.10.2020). — Pexxum gocTyma: 1o moamnucke.




https://e.lanbook.com/book/3476.

3. Lserkos, B. f. OcHOBBI Teopuu CIOXKHBIX cuCTeM : yueOHoe mocobue / B. Sl
[IBetkoB. — Cankt-IlerepOypr : Jlanp, 2019. — 152 c. — [SBN 978-5-8114-3509-8. — Tekcr :
anekTpoHHet  //  JlaHb : ANEKTPOHHO-OMOIMOTeUHAs cucrema. — URL:
https://e.lanbook.com/book/115520

B) MeToanueckue ykasaHusi:

1. Kouepsxunckas, 10.B. CtpykTypHas cxema cucCTeMbl aBTOMAaTH4YECKOTO YIPaBIEHUS:
METOJMYECKHEe YyKazaHusi K Jiabopatopuoit pabore Nel mo mucummmae «OCHOBBI TEOPHH
ynpasieHus» g ctyneHtoB 230100.62 Mudopmatruka M BBIYMCIUTENbHAS TEXHUKA» OYHOM
dbopmer 00yuenus. [Tekcr]./ FO.B. Kouepxkunckas, E.A. Wnbuna. — U31-B0 Mar—HHTOTOpCK.
roc. yu-ta uMm. [.11. Hocoga, 2014. — 18 c.

2. Kouepxunckas, FO.B. DxBuBanenTHast pyHKIMS CUCTEMbI aBTOMaTHUECKOT'O yIIpaBiie-
HUS: METOAMYECKUE YKa3aHMs K jJabopaTopHoil padore Ne2 mo aucuuruinHe «OCHOBBI TEOPHUU
ynpasieHus» g ctyneHtoB 230100.62 Mudopmatuka M BBIYMCIUTENbHAS TEXHUKA» OYHOM
dbopmer 00yuenus. [Tekcr]./ FO.B. Kouepxkunckas, E.A. WMnbuna. — U31-B0 Mar—HHTOTOpCK.
roc. yu-ta uMm. [.11. Hocoga, 2014. — 8 c.

r) [Iporpammuoe odecnieuenue u MurepHer-pecypcebi:

IIporpammHoe oGecrieyenne

Haumenosanue [10 Ne norosopa Cpoxk neicTBHS JIUIICH3UN

MS Windows 7

Professional(mms  [[1-1227-18 ot 08.10.2018 11.10.2021

KJIACCOB)

MS Windows 7

Professional (mmst  [[1-757-17 ot 27.06.2017 27.07.2018

KJ14CCOB)

MS Office 2007 |n, 135 o1 17.09.2007 Gecepouio

Professional

Anaconda Python |cB0o601HO pactipocTpansemoe 110 OCCCPOIHO

MathCAD v.15

Education N-1662-13 01 22.11.2013 06eccpouHO

University Edition

MS Visual Studio

2017 Community |cBoOOIHO pacnpocTtpansemoe 110 0eccpovHO

Edition

MS Visual Studio

o (g 122718 07 08.10.2018 11.10.2021

KJ1acca)

Adobe Reader cB00O01HO pacnpocTparsemoe 110 OCCCPOIHO
IIpodeccuonaibHbie 6a3bl TAHHBIX U HHPOPMAIMOHHBIE CIIPABOYHBIE CHCTEMbI

HasBanune xypca Ccpuika

HannonaneHas MH(OPMALIMOHHO-aHAIUTHYECKAST URL:

cucreMa — Poccuiickuit HHJACKC HAYYHOI'O HUTUPOBAHHUA https://elibrary.ru/project_risc.asp

(PUHLI)

g{:}i CII;?)BM cucrema  Akazewma  Google  (Google URL: https://scholar.google.ru/




®denepanbHOE roCyJ1apCTBEHHOE OIOHKETHOE
yupexaenne «Demepansubiii nHCTHTYT mpombinuienHoi|URL: http://www1.fips.ru/
COOCTBEHHOCTH

9 MaTepuajibHO-TEXHHYECKOE o0ecreuyeHne TN CIMIJINHBI (MOIYJIs)

MatepuanbHO-TEXHUYECKOE 00ecTieueHUE TUCIUIUIMHBI BKIIOYAEeT:

Jlexunonnas aynuropus ayz. 282 — MynbTUMeIUITHBIE CPEACTBA XPAHEHHUS], IEPEIadl U
Ipe/icTaBlIeHUs] HHPOpMaIIHH;

Kowmnbrotepusie kiaccel Llentpa unbopmanumonsusix TtexHojoruit O®I'BOY  BIIO
«MI'TY um. I''1. HocoBa» — IlepconanbHble KOMIIBIOTEPHI, 00BEANHEHHBIE B JIOKAJIIbHbBIE CETH C
BBIXOJIOM B Internet, ocHaleHHbIE COBPEMEHHBIMH ITPOTPAMMHO-METOJMYECKMMH KOMILIEKCAMU
JUIS pellieHus 3a1a4 B 00J1aCTH HHPOPMATUKHU U BHIYMCIUTEIBHON TEXHUKU;

AynuTopuu JUisi CaMOCTOSITENIbHOM pabOThl: KOMITbIOTEPHBIE KJIACCHI; YUTAJIbHbBIE 3aJIbl
oubnuotexu — aya. 282 u knaccel YUT u ACY;

[lomemienns st caMOCTOATENbHOW  pabOThl  OOy4aromIMXCs,  OCHAILEHHBIX
KOMIIBIOTEPHOM TEXHUKOW C BO3MOKHOCTBIO IOJKIIOUYEHUS K ceTH «VHTepHET» M Hamuduem
J0CTyINa B AJIEKTPOHHYIO MH(GOPMaLMOHHO-00pa30BaTENbHYI0 CpEly OpraHU3aluu — KJIacchl
YUT u ACY;

[lomemienns nans  XxpaHeHUs U NOPOPUIAKTUUECKOTO OOCIy)KHMBaHMSI y4eOHOTO
obopynoBanus — LleHTp UHPOPMAIIMOHHBIX TEXHOJIOTUN — ay. 372.



IIpuinoxenne 1

YueOHO-MeTOAUYECKOE 0O0ecTieYeHHe CAMOCTOATEILHOM padoThl 00yUyaommxcest

[To mucuunnHe «YpaBiaeHue CI0KHBIMU CUCTEMaMU» IPEyCMOTPEHA AyAUTOPHAs U
BHEay/IMTOPHAs CaMOCTOsATENIbHAsI paboTa 00yJaronuxcs.

AyIuTopHAs CaMOCTOSATENIbHAS pab0oTa CTYICHTOB IPE/IIOoJIaracT BEITIOJHEHUE Ta00PaTOPHBIX
paboT 1Mo paszzaenam.

JladbopaTopHast padora Nel

CrpyKkTypHas cxema CUCTEMbl aBTOMAaTUYECKOTO YIPaBJIECHUS
Llenv pabompl: U3y4UTHh NPUHLUIIEL pAOOTHI CO CTPYKTYpHbIMU cxemamu CAY.
Ungopmayus:

Cucremy aBTOMAaTHYECKOTO YIIPABJICHUS MOXKHO pa30UTh Ha OJIOKH, HMEIOITUE BXO U
BBIXO]] (KaHAJIBI [T PUEMa-Tiepeiadl CUrHaioB). st Toro, 9ToObl MOKa3aTh B3aMMOCBSI3U
3THX OJIOKOB, UCTIOIB3YIOT CTPYKTYPHBIE CXeMbl. Ha HUX KasKIIbIii 2JIEMEHT U300paxacTcs B
BHJIE TIPSIMOYTOJIbHUKA, BHYTPU KOTOPOTO 3aIMCHIBACTCS €T0 TIepeaaTodHas GyHKIINS,
o6o3Hauaemas oObIvHO . BX0oa ¥ BEIXOJ] 0J10Ka OKA3bIBAIOT COOTBETCTBEHHO «BXOIAIICH» U
«BBIXOJIAILEH CTPEIKAMMU.

CymectByeT /1Be (hopMbl 3anucu:

v’ onepamopHnas 3anuce, KOT/a TepeaaTouHast QYHKIMS 3alUChIBAeTC Kak (yHKIMS Oleparopa
I depeHnpoBaHus ¢ , BXObI U BIXOIbI OJIOKOB — (DYHKIIUU BPEMEHHU X(1) U Y(1);

v 3anuce 6 uz00padicenusx, KOTJAa TEpeiaTrovHass (YHKIUS 3alHChIBACTCS KaK (QYHKIHSA
KOMILJIEKCHOM TNepeMEeHHOW p, a Juid 00O03HAYeHUs BXOJIOB M BBIXOJIOB HCHOJB3YIOT HX
n3o0paxenus no Jlammacy X u Y.

OpnHako cyTh fiena OT 3Toro He MeHsiercs. [loaromy nanbiie npu 0003Ha4€HUH CUTHAJIOB,

Oyzaem 0003HauaTh CUTHAJIBI CTPOYHBIMU OYKBaMU, HE YKa3bIBasi HE3aBUCUMYIO IIEPEMEHHYIO (¢

WIH p), a B 3alUCU NIEPEJATOYHBIX PYHKLIUN OyeM UCIOIb30BaTh IEPEMEHHYI0 0003HaueHus W
unu W(p).

JUji CyMMHPYIOIIMX 3JIEMEHTOB MCHOJb3YIOT ClIeHaIbHOE 0003HaYEHHE — KPYT,
pa3ouThIii Ha cexTopa. Eciau cekTop 3aIuT YepHbIM LIBETOM, TOCTYHAIOIINI B HErO CUTHAI
BBIYMTAETCS, a HE CKJIa/IbIBAaeTCs C Apyrumu. PazBeTBienue curnaia o003Ha4aeTcs TOUKOU.

Mpmuorue HWHKXCHCPHBIC METOAbI UCCIICA0OBAHMA CUCTEM YIIPABJIICHHUA OCHOBAHLI HA
MCI0JIb30BAHNHU NIEPENAaTOYHBIX GyHKUMM. /111 mocTpoeHusl nepeiaTouHON (PyHKIUN CUCTEMBI
MEXAY 33JaHHBIMU BXOJIOM U BbIXOJI0M HYXHO IIPe00pa3oBaTh CTPYKTYPHYIO CXEMY TaK, UTOObI
B KOHEYHOM CYETE OCTAJICS OJWH OJIOK ¢ M3BECTHOM nepenaTounoi pyHkiuen. s s3Toro
UCIOJIb3YIOT CPYKMYPHbLE NPeobpazo8anusl.

ITocegoBarenbpHOE COCANMHECHUEC 3BCHBCB!



X 0w Ll w2 ) w3 | Y
W123 = W1+W2 « W3
HapaHJ'ICJ'IBHOC COCINHCHNEC 3BCHBCB.
» W1 -
X Y
» W2 —>(>§)—
» W3 |—

WI1Z3=W1+ W2Z + W3

Ecnu B cucreme ecTb KOHTYp C MOJIOKUTEIBHON WU OTpUIIATENIbHOM 00paTHON CBA3bBIO:



SR Wi w1
L W2 < L | w2 K
w1 Wi
Wi =———-"—— Wiz =——"760H—
1-Wi W2 1+W2 W3

3BEHO MOXKHO IIEPEHOCHUTD Yepe3 cymmaTop kak Brepea (al u a2), tak u Ha3axa (61 u 62).
UToOb! ITpH 3TOM IE€peaTOuHble PYHKIUN HE U3MEHUIKCD, [IEPE]l CYMMAaTOPOM HYKHO
MIOCTaBUTh JTOTIOJHUTEIHLHOE 3BEHO:
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3BEHO MOXKHO IIEPEHOCHUTDH TAaK)Ke Yepe3 TOUKY pa3BeTBieHus (61, 62, 21, 22), coxpaHsis
BCE IepelaTouHble (PYHKIUU:

; i > W _yl}
Xy W Y, v2
22; » W ——
6l 62

X ]21
X J W l{ —> W >
yZ} > 1/W 12}

el 22

3aoanue: ncnolib3ys nNpaBuiia NpeodpazoBaHus CTPYKTYpHBIX cxeM CAY, yrpocTuth
[IPE/ICTABICHHYIO CUCTEMY U HAlTH B 00I1IeM BUJIE TEPEAATOUHYIO (QYHKIUIO CUCTEMBI.

Koumponvnvie sonpocwi

Uto npencrasnsieT coboit cTpykrypHas cxema CAY?

W3 KakuX 27I€MEHTOB COCTOHT CTPYKTypHas cxema?

Kakue @opmel 3anucu CAY cymiecTByoT?

Kakne Bo3MOKHEI coequHeHus 38eHbeB B CAY?

Uto 03HaYaeT BhIpaKEHUE «3BEHO HAXOJUTCS B OOpaTHOU CBA3M»?
Yro Takoe CyMMaTOp M YTO TAKOE TOYKA BETBIICHHS?

JaiiTe onpenenenne nepenarounoi pynkunu 38eHa CAY.

Kak naiitu nepenarounyo gynkuuio CAY?

N kWD

JlabopaTopHasi padora Ne2

HOJ’[y‘H/ITB OKBHUBAJICHTHYIO (i)YHKHI/II-O CUCTEMbI aBTOMAaTUYCCKOTI'O YIIPaBJICHUA



Lenv pabomwi: n3yanth ciocoObl cuHTe3a CAY ¢ MOMONIBIO0 BBIYUCICHHUS YKBUBAJICHTHOU
nepeaTouHON GYHKIHUH.

Ungopmayus:

B nayke u3BecTHO 1Ba crioco6a paboThI CO CTPYKTYpPaMU CIIOKHBIX CUCTEM:
ACKOMIIO3UIIUA U KOMIIO3UIIH .

JIeKOMITO3HIIHS TIPEICTABIIIET COOO0M pa3iesieHrue CIOKHOM CUCTEMBI Ha 00JIe€ POCTHIE
HJIN DJICMCHTAPHBIC 4aCTU C COCAMHCHUCM 3TUX qacTen OMMpCACIICHHBIMU CBA3AMU UJIU Fpa(l)aMI/I.
KOMHO3I/IIII/I$I mpearojgaract CUHTE3 CIIOKHOM CHCTEMBI U3 IMPOCTBIX JIEMCHTOB C IOMOMIIBIO UX
CBsA3bIBAHUA B OIIPCACIICHHOM ITOPAIKE. B TCOpHHU YIIPaBJICHUSA caMoif MaJIoif 9aCcThIO CHCTEMBI
MIPUHATO CYUTATh DJIEMEHTAPHOE WJIA TUTIOBOE 3BEHO, UMEIOIIEE MPOCTOE OMUCAHUE U
nenoctHocTh. Pa3ouenue CAY Ha 3BE€HBS CYIIECTBEHHO YIPOIIACT MX UCCIEAOBAHUE. 3BCHBS
MOTYT UMETb Pa3IMUHYI0 PU3NYECKYIO OCHOBY (3JIEKTPHUUECKHE, TUAPABINYECKUE,
MEXaHUYCCKUEC U T.H.). CooTHOLIEHHUS BXOJHOT'O 1 BBIXOAHOT'O CUTHAJIOB B 3BCHBAX OHOI'O U
TOT0 K€ KJIacca OIUCHIBAIOTCS OJIMHAKOBBIMU JU(depeHIINaTIbHBIMU YPAaBHEHUSMU U UMEIOT
OJIMHAKOBbIE TMHAMUYecKHe cBoWcTBa. TUIOBBIE (JIeMEHTapHbIE) 3BEHbS OMUCHIBAIOTCS
OOBIKHOBEHHBIMU JU(PPepeHInaTbHbIMU YPaBHEHUSIMU HE BbILIE 2 TOPSAIKA.

v Veunumenvroe 36eno
B ycwmuTenbHOM (TIPOTIOPIIMOHATIBFHOM, OC3BIHEPIIMOHHOM) 3BCHE BBIXOJHAS BEIIMYUHA
V() TpONOpPIMOHATIbEHA BXOAHOU X(2).
— I %
y(1) =k *x(1)

B oneparopnoii popme 310 3anuiiercs B BUJE:
Y(p)=k,

rae k — ko3pPUIMEHT NPONOPLUOHANIBHOCTH WM YCHJIEHUS — KaueCTBEHHBIN I0Ka3areb,
KOTOPBIM Ha3bIBAIOT KOA(D(ULIMEHTOM I1epeiayu 3BEHa.
[lepenaTounas GyHKIUS YCUIUTEIBLHOTO 3BEHA!

W(p)=k.

v Anepuoduueckoe (unepyuonnoe) 36eHo

Aneprodeckoe 3BEHO SBJISCTCS WHEPIHMOHHBIM 3BCHOM IIEPBOTO TOPSAAKA. DTOMY
3BEHY COOTBETCTBYET AuddepeHnaabHoe ypaBHCHHE:!

T*y'()+ y(t)=k*x(¢).
B oneparopnoit popme oHO 3anmIIeTcs Tak:
T*p+)*Y(p)=k*X(p),

rae k — ko3hGUIHEHT TPONOPIMOHATEHOCTH WA YCHIICHUSI, T — MOCTOSTHHAS BPEMEHHU.
[Tepenatounas QpyHKIMS anepruoaAMIECKOTO 3BEHA:

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

v’ Unmeepupyrowee 36eHo
HNHuTerpupyronmM 3BeHOM Ha3bIBAECTCS 3BEHO, YPAaBHEHHE KOTOPOTO UMEET BU/I:

y(t) =k jl x(t)dt |
0

B omeparopHoii ¢opMe ypaBHEHHE HHTETPHPYIOIIETO 3BEHA 3aITUIICTCS CIICAYIOIIHM
obpazom:



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

[lepenaTounas pyHKIuS:

W)=k /p.

PaccmoTpeHHOe — MHTerpupymoliee  3BE€HO  SBISETCS  UJACANbHBIM.  PeasibHble
MHTErPUPYIOIINE 3BEHbsI OOBIYHO 00JIaJal0T OINpeNeeHHOW HHEPIUOHHOCThIO. [loaToMy mx
BBIXOJIHAasl BEJIMYMHA HE paBHA TOYHO HHTErpally OT BXOJHOW BeNWYMHBI. PeaibHOE
HMHTErpUpPYIOIIee 3BEHO UMEET NePeIaTOUHYI0 (PYHKIIHIO:

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

v’ 3geno smopozo nopsaoka

3BE€HOM BTOPOIO MOPSJKA HA3bIBAETCS 3BEHO, TU(PPepeHInanbHOEe YpaBHEHUE KOTOPOTO
HUMECT BU:

T3 * " () + Ty * ' (1) + y(0) = k * x(2).

JluHamMHuecKkue CBOMCTBA 3BEHA OMpPENENSIIOTCS 3HAYeHUsIMH KodpduuuentoB 7; u 1.
Ecmm 7, umeer 3HaueHue, OJIM3KOE K HYINIO, TO 3BEHO HA3BIBAIOT AlEPUOIUYCCKUM WU
MHEPLHMOHHBIM BTOpPOro TMOpsAnKa, ecau 7; ONuM3K0 K HYyNIIO, TO 3BEHO Ha3bIBAETCsA
KOHCEPBAaTUBHBIM MJIM aBTOKOJIE0ATENbHBIM.

B o0miem ciydae oneparopnasi dopma 3anucu ypaBHECHHS:

(T2 *p* + T * p+ 1) *Y(p) =k * X(p).
[Tepenatounas QyHKIMS 3B€HA BTOPOTO MOPSIKA
W(p)=k /Ty * p> + T, * p+1).

JUis  anepuoIuMYecKoro 3BEHAa BTOPOTrO IMOPsAKA IEPEelaTOUYHYI0 (YHKLIHIO MOKHO
IIPEJICTaBUTh B APYTrOM 3KBUBAJICHTHOM BUJE:

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

rae 73 u Ty— BBIYUCTSAIOTCS 110 BBIPAXKECHUIO:

T, =T,/2+[(T7/4-T7).

PaccmarpuBas mepenatounyro (GyHKIHIO, MOKHO CKa3aTh, YTO alepHOIUYECKOE 3BEHO
BTOPOTO TIOPSJIKA COCTOUT W3 ABYX IOCJIEIOBATEIHLHO COCIMHEHHBIX WHEPIIMOHHBIX 3BEHHEB
MEPBOTO TMOPSKAa C TOCTOSHHBIMU BpeMeHH 713 u Ty, 3HAUYCHHUS] KOTOPBIX OJDKHBI OBITh
JICHCTBUTEIBHEIMH U ITOJIOKUTEIHLHBIMH.

Ecnu 3Tu ycinoBus HE BBIMIOJHSAIOTCS, TO ISl KOJEOATEIBHOTO 3BEHA MPUMEHSIOT IS
aHajM3a €ro JUHAMHYECKUX XapaKTEPUCTHK HECKOJIbKO JApyrue obo3Hauenus. Ecnm
BBITIONTHSIETCsL yenoBue 1;<2T,, To, 0603HauuB uepes ¢=1,/2T,, T,=2{T, u T=T,, ypaBHEHUE
ATOTO 3BEHA B OMEPATOPHOU (POpME 3amMCHIBAIOT B BUJIE:

T?*p> +2%EXT* p+ )*¥Y(p) = k* X(p).
rae ¢ — kodppuImeHT 3aTyxanus, KOTOPBIN OMPEIeIIIeT XapaKTep MepexoHOTO Mpolecca.

Ilepenarounas GpyHKIUSA KOJIEOATEIBHOIO 3BEHA:

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

V' ughpepenyupyowee 36eno
PaznuuaroT npeansHOe M peanbHOE 3BEHbs. B maeanpbHOM auddepeHupyromeM 3BeHe
BBIXO/[HAs BEJIMYMHA )(?) MPONOPIIMOHATIbHA IPOU3BOIHOM OT BXOJHON BEIUYMHBI X(2).
JuddepeHunpyomuM uaeaabHbIM Ha3bIBa€TCA 3BEHO, MU depeHIalbHOe YpaBHEHHE

KOTOPOTO UMEET BHUJI:
V() =k*x'(t),

WJIU B OTIEPATOPHOM opMme:



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

[lepenaTounas ¢yHKUMS 3BEHA:
W(p) = k'*p.

v @opcupyrowee 36eH0
dopcupyroiiee 3B€HO MEPBOTO MOPsIIKa — 3TO 3BEHO, OMUChIBaeMoe (G depeHITnaTbHBIM

YpaBHCHUEM:
y(t)=k*[T*x'(t)+ x(1)].
nepeaarouHas QyHKIus GOpCUPYIOIIEro 3BeHA:
W(p)=k*(T*p+1).

dopcupyroiiee 3B€HO BTOPOTO MOPsIKa — 3TO 3BEHO, OMUChIBaeMoe AuddepeHITHaTbHBIM
YpaBHEHUEM:

PO = k* [T X () + 2% EXT *x' (1) + x(1).
[lepenaTounas ¢pyHkIUS GOPCUPYIOLIETO 3BEHA BTOPOTO MOPSIKA!

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

v 3anaszovisarowee 36eno

3ama3aplBaollee 3BEHO, WJIM 3BEHO C IOCTOSHHBIM 3ama3/blBAHUEM, OIHMCHIBAETCS
YPaBHEHUEM:

y(t+c)=k*x(1),

B OIIEpaTOpHOIl popme:

Y(p)=k*e’".
[Mepenatounas GpyHKIMs 3aa3IbIBAOIICTO 3BEHA:
W(p)=k*e’".

3ama3apIBarolee 3B€HO BOCIIPOU3BOJAUT 0€3 HCKAKEHUSI Ha BbIXO/I€ BXOJHYIO BEJIUUUHY.
[Ipu 3TOM BBIXO/HAsI BEIMUMHA 3a1a3/1bIBA€T OTHOCUTEIBHO BXOJAHON BETMYHMHBI HA IOCTOSTHHOE
BpeMs T.
3aoanue: IOTYIUTHh SKBUBAICHTHYIO (DYHKITUIO CHCTEMbI aBTOMATHUECKOTO YIIPABICHUS
COOTBETCTBYIOIIYIO CTPYKTYPHOM CXe€Me CBOETo BapuaHTa U3 jabopaTopHoil padoTsl Nel,
HCIOJIBb3YS JJIsl YIIPOILEHUs ypaBHEHUH Bo3MoskHOCTH naketa MathCAD.

Koumponvnvie sonpocwi

Uto npencrasnsier coboit axBuBaneHTHas GyHKIua CAY?

UYTto Takoe TUIIOBOE 3B€HO CUCTEMbI aBTOMATUYECKOTO YIPaBJIECHUs?
Kakumu cBolicTBaMu 00J1a1a10T TUIIOBEIE 3BeHbI CAY?

Kakoii Bun umeer nepenarounas QpyHKIus 6€3bIHEPIIMOHHOTO 3B€Ha?
Kakoii Bus umeer nepeparounast yHKIUs alepUOAMYECKOTO 3BeHa?
Kakoii Bus umeet nepenarounas pyHKIUS UHTETPUPYIOIIETO 3BeHa?
Kakoii Bun umeer nepenarounas (pyHKIUS 3B€HAa BTOPOTo Mmopsiaka’?
Kakoii Bus umeet nepeiarounast pyHKIUs 3BeHA 3ama3AblBaHNs?

Kaxoit Bunx umeer nepenarounast GyHkius nuddepeHaupyromero 3seHa?
0. Kaxkoit Bug umeet nepenarounas GyHKIus GopCUpYIOMIETO 3BeHa?

200NNk WD =

11. Kakue komanael naketa MathCAD M0>KHO HUCIOJIB30BaTh MPU BHIYMCIEHUU SKBUBAJIEHTHOM
GbyHKIMH?



JladbopaTopHas padora Ne3

KonnexkruBHoe mnpunstue pemenuil. OnpeneneHue TUCHEPCUH, JTOBEPUTEIbHbIC
VMHTEPBAIIbI, OIIPEACIICHNE ONITUMAIBHOTO PEIECHHUS

ILlenv pabomut

O3nakomumscs C paA3uUvdHbIMU Adllcopummamu NPUHAMUSL KOJIEKNMUBHbBLX pemeHuﬁ Zpyl’lI/ZOﬁ
IKCnepmoe u memooamu Onpe()eﬂeﬂuﬂ onmumalbHO2cO0 peuerusl.

Hugpopmayusa

['osocoBanue sABIIAETCS OAHUM U3 BAXKHEUIINX UHCTPYMEHTOB IIPUHATHS pelieHui. B
HacToslee BpeMs pa3paboTaHO U IPUMEHSETCS Ha IPAKTUKE OOJIBILIOE YUCIO CUCTEM
rOJI0COBAHUS, OTJIMYAIOLIUECS IPOLEAypaMH U CLIOCOOaMU ITPOBEJEHUS TOJIOCOBAHUS U
00paboTKH UX PEe3yAbTATOB JUISl BBISBIICHUS IOOEAUTENCH.

OTcuer ucciieJoBaHui, CBA3aHHBIX C CUCTEMaMH r'0JIOCOBAHHUS, OOBIUHO BEAYT OT (PAHILy3CKOTO
yaenoro mapkuza ne Konmopcee (1743 — 1794), kotopsiii chopmMyaupoBat MpUHIIHIT
(mpouenypy) onpeeneHus nodoeauTelNs B X01e AEMOKPAaTHUYECKUX BHIOOPOB.

Hawubosee pacnpocTpaHeHHbBIE MPOIIEIYPhI TOJIOCOBAHHMS.

1. Ilpoyedypa Konoopce. Jlyquieit cautaercst allbTepHATUBA, KOTOPYIO OOJIBIIIE MTOJTOBUHBI
AKCIIEPTOB MPH MOMAPHOM CPAaBHEHUH CUYUTAET JIydIe JI000H Apyroi u3 X.

2. Peoaxmupyiowasa npoyedypa. OHa 3aK/II04aeTCs B IONIAPHOM CPAaBHEHUM aJIbTEPHATUB U
O0TOpAChIBAHUU TE€X, KOTOPHIC IO OOJBITUHCTBY TOJIOCOB MPU3HAHBI Xy AMMU. OcTaBInecs
ATbTEPHATHBBI CHOBA CPABHHUBAIOT JI0 TE€X MO, TTOKA HE OCTAHETCS MOCIIEIHSS mapa
ATbTEPHATHB, U3 KOTOPOW BHIOMPAIOT JIYUIIIYIO.

3. Ilpoyeodypa Konenanoa. B »Toii iporieaype MpOU3BOAATCS MapHBIE CPABHEHUS BCEX
aIbTepHATHB. AJIbTEPHATHBA IIPH ITAPHOM CPABHEHUH, TIOJTYIHMBIIIAsi OOJIBITUHCTBO T'OJIOCOB,
MOJIy4aeT OJIMH Oajul. AJbTepHaTHBA, HAOpaBiasi 00JIbIIEe YUCIO 0AIIOB, CYUTACTCS JIYUIIEH.

4. Ilpoyedypa maxcumym. Jlyduiel cuuraercs anbTepHaTHBa, HaOpaBIas caMoe OOJIBIIOE YUCIIO
rojIocoB (HO He 00513aTenbHO OOJIbILIE TOJIOBUHBI).

5. Ilpoyedypa 6onvuuncmea 2onocog. Jlydmieit anbTepHATUBOM CUNTAETCA Ta, KOTOpast IEPBOM
HaOpasa 0oJiblIe MOJIOBUHBI TOJIOCOB.

6. Ilpoyeodypa bopoa. CornacHo 3TOH TIpolieIype, Pe3yIbTaThl TOJOCOBAHUS BHIPAKAIOTCS B
BHJIC yncia 06amioB, HAOpaHHBIX KKI0W anbTepHATUBOU. [IyCTh UKCIIO anbTEpHATUB PABHO 7.
Torna 3a mepBoe MeCTO MPHUCYKAACTCS 71 OAILIIOB, 32 BTOpoe — (1 — 1) U T. 1., 3a IOCJIeTHEeEe —
onuH Oayut. Jlanee moACYUTHIBACTCS YMCIO OAIUIOB JUIs KaX/I0H adbTepHATHBBI U JTydIIei
CUMTAETCs aJIbTepHAaTHBA, HaOpaBIlasi OOJIBIIYIO CYMMY.

7. Maexuii petimune. Y4aCTHHKY TOJIOCOBAHUS MOTYT rOJI0COBATH 3a JIFOOOE YUCIIO albTEPHATHB.
Jlyuieii cunraercs anbTepHaTUBA, HaOpaBIIast 0OJIbIIEE YUCIIO T'OJIOCOB.



[TocnenHroo npouenypy HHOTIa HCIOJIB3YIOT B ['ocyaapcTBeHHOM JlyMe poccHiickoro
napiamenTa. [Iporecc rojsocoBanus Takke MOXKET MPOXOIUTh B HECKOJIBKO UTepaluii (TypoB),
€CJIM €T0 PEe3yJbTaThl HE YIOBJIETBOPSIOT KaKUE-IN0O0 BIAUATEIHHBIC TPYIIBI YYaCTHUKOB, HO,
KaK MPaBUJI0, OJTHOTO I0JIOCOBaHMSI ObIBAE€T JOCTATOYHO.

[ToMuMO nepeyncineHHbIX MPoLeayp, IPUMEHSIOTCS IPaBUIia €IMHOTIAaCHsI U KBa-
TU(GUIMPOBAHHOTO 00JIbIIKMHCTBA. KBamupUIIMpOoBaHHOE rOJIOCOBAHUE TIO3BOJISIET MEHBILIMHCTBY
y4acTHUKOB (HO He MeHee 1/3) 3a010kupoBaTh npuHATHE perienus. [IpaBuno enuHoraacus
MIPUMEHSIETCSI, HallpUMeEp, B Ipoliecce coriacoBanus pewenuit uwienamu HATO, a
KBaTM(UIIUPOBAHHOTO OOJIBITMHCTBA — B ['0cynapcTBeHHOM Jlyme poccruiicKoro mapjiaMeHTa
IIPU MPUHATUU KOHCTUTYLIMOHHBIX 3aKOHOB U IpH npeoojeHuu Veto Cosera denepaunu wim
[Ipesunenta. Haubonee 3¢phekTUBHBIM Uil IPUHATHSI PEIICHUI CUUTAETCS MPUHLUI TIPOCTOrO
OOJIBIINHCTBA.

Jiig noBeIlIeHUs1 OOBEKTUBHOCTH BbIOOpA JyUlllel adbTepHATUBBI MOKHO IIPOBECTH BBIOOP MO
Pa3HBIM CHCTEMAaM I'OJI0COBAHUS U POAHAIN3UPOBATh AIbTEPHATUBBI, OKa3aBIINECS JTYUIINMHU.
B cnyyae, korja nmydqimnMu 0Kas3blBaeTCs HEOOIbIIOE YUCIIO AIbTEPHATHB, BHIOOD JTyUIINX
noJixeH ObITh npoBesieH JIITP u3 nonydennsix anbTepHaTuB. [IpeaioskenHblil cnoco0d BeIOOpa
IT03BOJIAET COKPATUTh MCXOTHOE MHOKECTBO AJIBTEPHATHUB JI0 HECKOJIBKUX U JTA€T BO3MOXKHOCTh
JITIP cocpenoTounThCs HAa aHAIU3€ UMEHHO ITUX AIbTEPHATHB.

JlaHHBIN TIOJIX0/] MOXHO PEKOMEHI0BATh JJISl peLIeHMs 3a7a4 BbIOOpa, B KOTOPBIX O0JIbIIOE
YHCIIO KPUTEPUEB (M PABHO HECKOJIBKUM JECATKAM).

3aoanus

3aoanue 1

1.1. IIpoBoauTCS MCCIETOBAHUE HOBOTO TEXHOJOTHYECKOTO mpouecca. st ycrenHoro
MOJENUPOBAHUS HEOOXOJUMO CHU3HUTDH pa3MepHOCTh 3a1a4yu. C 3T0il 1eNblo co3aHa rpymma
OKCIICPTOB U3 CEMU YCJIIOBCK, KOTOPLIC JOJI’)KHBI BBIACIIUTD HanboJliee BaKHbIE (baKTOpI)I,
BIIMSIIOLIME Ha npolecc. [ aHam3a npeaioKeHsl ciaeayromue paxkropsl: 1 — Temnepatypa; 2 —
JaBJIeHUE; 3 — Ka4ecTBO MaTepuana; 4 — 3JIeKTpOMarHUTHOE U3JIy4eHHUE; S — CKOPOCTb M0AaYu
BO3/1yXa; 6 — MHTEHCUBHOCTD Harpena; 7 — opma 00ObeKTa.

Bcenencrue Manoi n3y4eHHOCTH IpoOIeMbl 0Ka3aJ10Ch HEBO3ZMOYKHBIM J1aTh OILIEHKU (aKTOPOB B
6amnax. [loaTtomy cemMb 3KCIIEpTOB NPOPAHKUPOBATH (PAKTOPHI [0 YMEHBILEHUIO CTENEHEN
BAKHOCTH BIIMSHHUS HA IpoLecC. Pe3ynbTaTsl paHKUPOBKHU ITPOBEICHBI HUXKE:

X O x;0x,0 x, 9 x,cx ¢ x5,
X0 X x5 x, 0 x50 x,0x,
X0 X0 x0 X ¢x0x,0x,,
X 0 X0 X, 0 X5 0x 0x, 0x,

X, 0 x50 x, ¢ x; ¢ xpcx; ¢ xs,



X050 ¢ x5 ¢ x, ¢ xg ¢ x,,

Xs O X, ¢ x5 0 X5 00X, ¢ x; ¢ x;.
[IpopamkupoBaTh (GaKTOPHI, HCHOIbL3YS PA3IUYHBIE METOIbI KOJUIEKTUBHOTO PHHSTHUS
pelenus.

1.2. B cembe KUBYT JIBE€ KOLIKU, KOTOPbIE €/I4T, 1 HECKOJIBKO YEJIOBEK, KOTOPbIE 3apadaThiBatOT
JEHbIU U XOAST B Mara3uH. Kolku corjacHsl ynoTpeoiaTh B MULLY: X; — PbIOY; X, — CyXoi
KOPM; X3 — OBCSIHYIO Kallly; x4 — Kos0acy; x5 — Maco. [Ipobnemy onpeneneHus Konaubero
paloHa pemarT 00e KOIIKU U IIaBHbINA JOOBITUMK B ceMbe. OHU PACIIONOKUIN albTePHATUBBI
B MOPsIJIKE YObIBAaHUS UX BaKHOCTHU:

—KOT: X, ¢ x, ¢ x; ¢ x, ¢ x,;
— KomKa: x, ¢ x, ¢ x, ¢ x; ¢ x,;
— XO034MH: X; ¢ X, ¢ X, ¢ x, § x;.

[TpopamxupoBatTh (HaKTOPHI, UCTIOIB3YS PA3TUIHBIC METO bl KOJIJIEKTUBHOTO MPUHSITHS
peuieHusl.

1.3. Cetn yHHBEpCAIbHBIX MarasuHoOB MPEAJI0KEHO JUIsl peanu3alii CeMb HaUMEHOBaHUM
HOBBIX TOBApOB (x; — x7). ['pyIa u3 natu 3KCIepToB MpoBesia paHKUPOBKY TOBAPOB, YUUThIBAsI
UX NMOTPEeOUTENbCKIE CBOMCTBA, OKUIAEMbIE CIIPOC, YCIOBUS JOCTAaBKU U XPaHEHMUS:

—aKenepT 1: x; ¢ x, ocx; ¢ x, ¢ x5 ¢ X, x5
— 9KeIepT 2: X, X, o X, d X, O x5 b X, O x,;
—9Kemept 3: x, X, ¢ X, ¢ x, cx; b X, O x,;
—oKerepT 4: x, & x, ¢ x, & x, x5 0 X, O x;
—9KenepT 5: X, ¢ x, ¢ x; ¢ x, ¢ x5 o€ x, o€ X

[TpopamxupoBatTh (HaKTOPHI, HCTIOIB3YS PA3TUIHBIC METOIbI KOJIJIEKTUBHOTO MPUHSITHS
peuieHusl.

1.4. PazpaGoTaTh nporpaMMHbIN NPOAYKT AJs pemeHus 3agad 1.1 — 1.3.

Hugpopmayusa

ILOBOJ'IBHO 49acCTo IIpU UCCICAOBAHNU AJIbTCPHATUB BBIINIOJIHACTCA UX OLCHKA I10 HGKOTOpOﬁ
KOJIMYSCTBEHHOM IIKaje. B sTom ciIydac IJid IpUHATUA TPYIIIOBOr0 pEeIICHHUA HCO6XOI[I/IMO
MMPOPAHKHUPOBATH O3TH aJIbTCPHATHBEI 110 IIPUBCACHHBIM OLICHKAM.



3aoanue 2

2.1. decate ctyneHToB (D; — D) orieHmnu o 100-0aapHO# 1MIKane 0CTPOCIOKETHOCTh KHUT A.
Mapununoit: A — «Mmmo3us rpexa»; A, — «Ctunucm»; Az — «rpa Ha 4yxoM noJien; As—
«CmepTh panu cMepT»; As — «Hykas macka» (Tabdm.1).

Tabnuna 1. Onenku kaur A. MapuHUHON

DKcnept Kuura

A Ay Az Ay As
D 45 10 50 10 85
) 5 30 95 35 80
D3 30 70 85 70 30
Dy 20 30 50 25 85
Ds 30 50 15 90 30
Dg 80 95 50 90 80
D 5 15 15 50 5
Dg 60 1 80 65 80
Do 70 55 20 70 60
Do 95 65 100 25 70

HpOpaH)KI/IpOBaTB KHUTH, UCIIOJIB3YyA Pa3HbIC METOJAUKH KOJIJICKTUBHOI'O IIPHUHATHA pGHIGHI/II\/’I.

2.2. B xoH1ie roja sxcnepramu (9; — Js) oneHuBanack no 100-0amibHOI 1IKane Ha/leKHOCTh
natu 0aHkoB: A — «Mmnepuan»; A; — «Bospoxaenne»; Az — « BHeIIIKOHOMOaHK»; Ay —
«MoccrpoitdkoHoMOaHK»; As — «Anbdadank» (Tadm. 2).

Tabnuma 2. OueHka HaaeKHOCTH OaHKOB

DkcnepT barnk

A Ay Az Ay As
39 10 34 20 54 60
c)) 87 53 23 70 56
3; 10 25 70 90 23
c) 27 80 98 24 11
s 78 81 56 45 34

[IpopamxupoBaTh OaHKU, UCIIOIB3YSI PA3TMYHBIC METObl KOJUICKTUBHOTO MPUHSATUS PEIICHUI.
JlaTh rpynmnoByro 3KCIEPTHYIO OLIEHKY, OLIEHUTh COTJIACOBAHHOCTh MHEHHUI SKCIIEPTOB.

2.3. IlpunexxHplil CTYI€HT IPOBOJUT €XKEJIHEBHO B MHCTUTYTE 0 BOCbMHU 4acoB. J{jis moj-
Jep>KaHusi pabOTOCTIOCOOHOCTH eMy HEOOX0IUMO CheAaTh XOTs Obl OJIMH XOT-10T. [Ipn
MPUHATHH PELICHUs, TJI€ €r0 MOKYNaTh, ObLIO BHIEIEHO 1LIECTh OCHOBHBIX KPUTEPUEB OLIEHKU
TOProBOM TOUKH: CBEKECTh OYJIKM; KAUeCTBO KETUyIa; HAIUYUE TOPUYULIBL; CIOCOO
IIPUTOTOBJIEHUS! COCHUCKHU (IIeUeHas/BapeHas); [IeHa X0T-/10Ta; y1aJ€HHOCTh TOPrOBOM TOYKHU OT
uHCTUTYTA. [IS9Th CTYy/IeHTOB (110 OJTHOMY C Ka)KJI0TO Kypca) OLEHUIIN BaXKHOCTh [1apaMEeTPOB B
Oanmnax (tadm. 3).

Tabauna 3. OneHka BO3MOXKHBIX CIOCO00B 00€10B /7Sl CTY/IEHTOB

Kpurepuit

DkcnepT

Bynka Ketuyn INopuuna Cocucka ‘ [lena ‘ Paccrosaune




1-it kypc 17 8 12 3 18 20
2-it Kype 9 5 4 10 15 15
3-if kype 25 10 9 5 22 23
4-if Kypc 6 5 10 7 8 9
5-it kype 9 20 25 20 7 35

[IpopanxupoBaTh KPUTEPUU IO BAXKHOCTH, UCIIOJIb3YsI Pa3HbIE METO bl KOJIJIEKTUBHOIO
NPUHATHS perieHnid. OLEHUTh COTJIACOBAaHHOCTh MHEHUH SKCIIEPTOB.

2.4. B xakoM rojty — pacCuuThIBaii,
B kakoii 3emne — yragsiBai,

Ha cron6oBoit nopoxeHbke
Conutnck ceMb ppIOaKoB.
Conutrcs — 1 3aCOPUIIH:

Ha uto noButh yno6uee,
Hanexunen na Pycu.

Poman ckazan: Ha xsebymiex (1),
JleMbsiH cKa3ajl: Ha KOPOUKH (2),
Jlyka ckazan: 6mecny (3).

Ha uepBsuka (4), HO TOHKOTO —
Ckazanu 6patbs ['youHsl,

HBan u Mutpoop.

Crapuk Ilaxom notyxumncs

W MonBHa B 36MITIO TIISAI0YU:
Ha motbuieuka kpacHoro (5),

A Tlpos ckazan: kpyny (6)...

Wrak, umeem cemb pridakoB (3 — J7) u mectb npumaHok. [IpeoOpasyem ux B 3KCIEPTOB U
anbTepHaTUBBL. V3BECTHO, Kakue allbTepHaTHBBlI UMEIOT MepBbIi paHr. B3sB Ha ceds cMenocTs U
IIPOCTaBUB BCE HEJOCTAIOLIUE PAHTH (aBOCh, PhIOAKU U HE Y3HAIOT), MOJIYYUM CIEAYIOLIUE
pe3ynbTaThl (Tadm. 4).




Tabnuna 4. PanxupoBaHue NpUMaHOK JUIsl pbIOaIKu

Pei6ax- [Tpumanka

3KCIEPT 1 3 4 5 6
) 1 2,5 4,5 4,5 2,5
9, 2 1 4,5 4,5 3
33 3,5 3,5 1 5 6 2
D4 4 4 6 1 2 4
s 3,5 3,5 6 1 2 5
D¢ 4 5 6 2 1 3
D 2,5 2,5 6 5 4 1

HpOpaH)KI/IpOBaTB IIPpUMAaHKH, UCII0JIb3YS PA3HBIC MCTOABI KOJIJICKTUBHOT'O IMTPUHATHA pGIHCHI/II‘/’I.
OIICHI/ITB COTJIaCOBAaHHOCTH MHCHHI OKCIICPTOB.

2.5. PazpaboTaTh nporpaMMHbIN IPOAYKT AJIs peweHus 3aaad 2.1 — 2.4.

Koumponvnvie sonpocwi

1. AnropuTMHUUYeCKHE CTIOCOOBI JOCTIKCHHUS IICIICH.

2. TlonsATHe aeKBAaTHOCTU U MEPHI aIEKBATHOCTH MO/IEIIH.

3. Paznmuuus MeXy MOJIETBIO U JIEHCTBUTEIBHOCTBIO.

4. HeanroputMuueckue criocoObl TOCTHXKCHHS IIEIICH.

5. Omnpegenute oOLIYIO 33a4y IPUHATHS PEILICHUN.

6. Uro mpexacraBisieT co0oit 3aaaua BeiOOpa’?

7. UYto mpexacraBisieT coOoi 3aaua BeIOOpa ambTepHATUB?

8. Uro Takoe paHr?

9. Jlns yero mpoBOAMTCS paHKUPOBAHUE aJbTEPHATUB?
JlabopaTopHnas pa6ora Ned

[IpuHUUIBI yrIpaBIeHUs CIOKHBIMA CUCTEMaMH
Lenv pabomwi

HayauThcst CTaBUTH 33729y YIPABICHUS B CIIOXKHBIX CHCTEMAaX.
Ungopmayusa

VYrpapyieHue CI0KHbBIMUA CUCTEMAMH TPUHUUNHAIBHO OTIUYAETCS OT ONTUMAJILHOTO
(TporpamMMHOTO) YIpaBI€HUSs, TO €CTh MEPEBOJ CUCTEMBI JI0 JKEITAEMOT0 COCTOSIHUS HEKOTOPBIM
ONTHUMAJIBHBIM ITyTEM. DTO OOBACHSIETCS TEM, UYTO MOBEJICHHUE CIOKHBIX CUCTEM TPYIAHO
CIIPOTHO3HMPOBATH, & OTIPEIICIIUTH U TEM 00JIE€ «HABS3aTh» CUCTEME «ONTUMAIIbHBIN ITyTh
Iepexo/ia K JKeaaeMoMy COCTOSTHUIO MPAKTUYECKU HEBO3MOXKHO. [loaTomy ynpaBienue
CJIO’)KHBIMHU CHCTEMaMH T10 COJICPKaHUI0 U MEXaHU3MY JCHCTBUS OImxKe K (PU3UO0JIOTHIECKUM
nporieccam Bo30YXKJIE€HUS U TOPMOKEHHUSI, TO €CTh BHEITHETO U BHYTPEHHETO CTUMYJIUPOBAHUS.



[Ipsimbie 1 oOpaTHbIE CBS3U, BCE BUABI M (OPMBI BO3ICHCTBUI — 3TO HE O0Jiee YeM CTUMYIIbI,
KOTOpBbI€ BO30YX/IaI0T WK TOPMO3AT IPOLIECCH, Ipoucxoasaiue B cucteMme. [loaromy npodiema
YIpaBJIEHUS CIOXHBIMU CUCTEMAMHU 3aKJIFOUAETCS B UCCIIEJOBAHUY BIUSHUS 3TUX CTUMYJIOB Ha
MOBEICHUE CUCTEMbI U KOHEUHBIH PE3ybTaT, a TAK)K€ B IPUMEHEHUU 3TUX CTUMYJIOB JUIs
JOCTHXKEHUS KenaeMon 3(p(HeKTUBHOCTH (GYHKIIMOHUPOBAHUS CUCTEMBL. 3a H3MEHEHUEM YPOBHS
CTUMYJIa U COCTOSIHUS CUCTEMBI BO30YK/I€HNE MOKET NIEPEUTH B TOPMOKEHUE U HA0OOPOT.
VYnpasiieHue A0KHO TOCTUraThCs [IEHON CPAaBHUTEIBHO HE3HAYUTEILHOTO SHEPTE€TUYECKOTO
pecypca. TUIHYHBIM IIPU ITOM SBJIIETCS UHPOPMALIMOHHOE YIIPABJIEHHE, BO BPEMsI KOTOPOTO
SHEPropecypc yIpaBJIeHUs SBISETCS HE3HAUUTEIbHBIM OTHOCUTENILHO YHEPropecypca caMmon
cucteMmbl. Heo0X0qMMO TakkKe yUUThIBATh, YTO CJIOKHBIE CUCTEMBI KpOME 0O0JIBIIIOTO
SHEepropecypca UMEIT TaKKe 3HAUUTENIbHYIO JUHAMHYECKYI0 HHEPLIUOHHOCTb.

B o6mem ciyuae popmanibHyI0 MaTEMaTHYECKYIO IOCTAHOBKY 3a/1a4Ml YIIPABJICHUS CIOKHBIMU
CHUCTEMaMH MOXHO MPEJICTABUThH TaK:

t, ¥in, Wit — 1), TI’(S - 8ydR s, 0, 1), .,
g -
dt

TP(s- 8)dR (s.00.1), x¢.T,), (.1,

rae Y — BoixoJ cucteMsl; X(t, tx) I X — pausaue cpensrt; Fi, 1= Lk , — W3BECTHBIC (DYHKIIHH;
u(t, tu) I U — mMHOXkeCTBO BO3MOXKHBIX U JOMYCTUMBIX YIpaBleHUi; tu, tx, di — ono3aanue.

Heobxonumo HaiiTu ynpaBieHue %) , UTO 00ecreunBaeT BbICOKYIO 3(h(HEKTUBHOCTD
cucteMbl. PeasibHas BO3MOKHOCTD YIIPABJICHUS 3aKJIFOUAETCS] B TOM, YTOObI, BO3JEHCTBYS Ha
MIPOLIECCHI B CUCTEME, CTUMYJIMPOBATh UX B HAIIPABJICHUH ONPECIIEHHON OpUEeHTaly Ha
IIOBEJICHUE CUCTEMBI, OJIN3KOE K JKEIaEMOMY.

3aMeTuM, YTO CTENEeHb BIMSAHUA QYHKIUHI, BXOISAIINX B BhIpakeHne P(X), HEOJUHAKOBBINA JIs
CHCTEM pa3HbIX KJ1accoB: Y (t) — XapaKTepu3yeT COCTOSIHUE BBIXOJIOB CUCTEMbI B HAYaJIbHBII
MOMEHT ynpasiieHus; Y (t —t) — moBeJeHHe CUCTEMbl Ha UHTEPBAJIE, IPEALIECTBYIOIIEM

-t

yHpaBieHUIO (IPEIbICTOPUS CUCTEMBI), == =L — MHOXECTBO,
KOTOPOE OIpeIeisieT TUIIOBbIE CBOMCTBA CUCTEMBI, €€ CIIOCOOHOCTH K YIIPABIICHUIO U
BHYTPEHHHUE TEHJICHIIUH, OTHOCUTEIHHO CTAOUJILHBIN TUI €€ MOBEACHUS U YIIPaBISIEMOCTH,

BHYTPEHHIOIO MOTUBALIUIO U TOMY IOJJOOHOE.

PaccmoTprM yacTHBIE citydan.

foa R
{_[}’(5 - 5,-)&‘}*?{(5,1?),!]}, i=1k
1. ®ynkuus O Takas, 4To BIUsAHUE t HA CPaBHUTEIBHO
g, v, xte, v, u0n,)]
HE3HA4YMUTENbHBINA. B aTOM Ccitydae Ecnu pynkuus © nuxeliHa u x =

0, tu =0, nosydaem:

%= AV +u+ fit).



DT0 3a/1aya IpOrpaMMHOTO YITpaBJICHUs, XapaKTepHa s Texunueckux cucreM. Eciou x 1 0, To

al
— =AY 1.
g +u+x+ Fit)

DTO yrpaBiieHHE B YCIOBHUSAX COBMECTHOTO JACHCTBUS WU IPOTHUBOICHCTBHUSL.

B cnyaae, korpga f(t) = 0, umeem:
dlr
—=AV+u+t,
ct
IJIe X — HEeKOTOpas CiryqaiiHas QyHKIUA. ITO CTOXaCTHYECKOE YIIPaBJICHHE.

F-t N
{_[F(s—ﬁ-,-}dﬁ{(s,rj,r]},i =1k
2. O®yukius O cnabo 3aBUCUT OT -~ Torpa

‘:;TI’: [t ¥, V-1, xt-1,), ui-1,)]

Nmeem YIIPABJICHUEC, YTO HE OITMPACTCA HAa MOTHUBAILIUIO, @ CYIICCTBCHHO 3aBUCUT OT CUTyallUN Ha
HWHTEpBaJe [t —t, t]. DTo cuTyalmoHHOE yIpaBiaeHUE. 3a/1a4l CUTYallUOHHOTO YITPABIICHUS
XapaKTCPHBI JJIs IMPOU3BOJACTBCHHBIX CHUCTEM.

3. ®yukuus © nuHEWHA U OT BPEMEHU HENOCPEICTBEHHO HE 3aBUCHUT. Torna

-

t, AV + AYE -+ [V -8 dRs.0, )+ .+

=t

+ [Fis - OpdF ((s,1), t)+x(t —t, ) +ut —1,)

DTOT ciTydail XapakTepeH sl HeUTpabHOU cpenbl. JloOuThes BhICOKOH 3(h(HEKTUBHOCTH MOKHO
TOJBKO MIPUCTIOCOOJICHNEM CBOMCTB CHCTEMBI, UTO CIIOXKHUIAch HAa HHTepBaie (—¥;t —t], B
CUTYaIliH, CJIO’KMBILIKECS HAa UHTepBaie (t —t; t], To ecTh aAanTUPOBaHUE CUCTEMBI 3a CUET
yIpaBiaeHUs. DTOT TUI YIIPaBJICHUS HAa3bIBACTCS aAanTUBHBIM. OHO MCTOJB3YETCsS TOT1a, KOT/Aa
MPOIILIbIE TEHICHIIMH B TIOBEJICHUH CUCTEMbI HE OUYCHb BIUATEIbHBIC (KOT/1a UX MOKHO
M3MEHUTH B T€UYEHHE KOPOTKOTO MHTEPBAJIa BPEMEHH ).

4. Oynkmus O 3aBUCUT OT BPEMEHH:
t. ¥, Fit-1, Tf(s -83dR [is0.1), .

T - 8,)aR e, 1) xle, ) ut )

B takom cj1ydac ynpaBJICHUC JOJKHO BJIMATH HA BHYTPCHHIOIO MOTHUBALIUIO CUCTEMBI, a 3TO
BO3MOXXHO TOraa, KOoraa 3Ta MOTHBAallUsA XOTsA OBl YACTUYHO U3BECTHA.

5. PaccMoTpuM yripaBiieHuUs, YTO MEHSET CBOMCTBA (MIOBEJIEHUE, CTPYKTYPY) CUCTEMBI:



t, ¥, }’(I—*L),rﬁ’(s—deﬁ]*{(s,rj,r],

s = 50dm, “{(s.00.0), %10, u(t1,)

B pesynwTaTte ynpasnenue u* Ha uateppaie (t —t; t] pynkuus © uzmensiercs na O*, Fi— Fi*,
TO €CTb MPEBPALLAETCS CTPYKTYpPa CUCTEMBL. DTO Mpoliecc pOopMUPOBaHUS HOBO,
MEPECTPOCHHON CUCTEMBI, KOTOpas HaYnHaeT (QYHKIIMOHUPOBATH B MOMEHT BPEMEHH t.

Ota nepecTpoiika MOXKET MPOUCXOIUTh KaK M0/ BIUSHUEM BHYTPEHHUX (PaKTOPOB
(camoopraHu3zaius), Tak U 3a C4eT BHELIHUX BO3JIEHCTBUI (opranu3anus) (CiydaiHbIX UIU
J€TEPMUHUPOBAHHBIX — HEKOTOPOW BHYTPEHHEH MM BHEIIHEH porpaMMel). B HOBOI cucteme
MOTHBAIIMS HAKAIJIMBACTCsl HA MHTEpBatie (t — t; t] U AeCTByeT HOBOE yrpaBiieHue u(t, tu).

VYmpanenue caMoopraHu3amueil (Opranu3anyeii) 3aKIFvaeTcs B Pa3IeICHHH CTapOi CUCTEMBbI
A0 YpPOBHA MOACUCTEM U KOMIIOHCHTOB, KOTOPBIC HGO6XO)II/IMI)I JJIsA HOBOH CHUCTEMBI, CO3JaHUU
HOBOM CTPYKTYPBI CUCTEMBI; MOATOTOBKE CHCTEMBI K BOCIIPUSTHIO yIIpaBiaeHus u(t, tu);
HCI\/’ITpaJ'[I/ISaI_[I/II/I B BO3MOXKHBIX ITPEACIax H€6HaFOHpI/I$ITHI>IX (B YYaCTHOCTH, TaAKHUX, YTO MEIIAaIOT
IpoIeccamMm caMoOpTraHU3alliK) BO3ICUCTBUI CPEIbI.

3adanue

[IpuBecTr npuMepsl pa3IMUHBIX TUIIOB YIIPABIECHUS B IPUPOJHBIX, TEXHUYECKUX U COLMAIBHO-
SKOHOMMUYECKUX cUcTeMax. BBIOIHUTE OnKcaHue C0KHON CUCTEMBI YIIPaBJIEHUS MO BHIOOPY
y4alierocs.

Koumponvnvie sonpocwi

1. IlpuBeaute NpPOCTEHIIYIO CTPYKTYPHYIO CXEMY YIpaBICHUS U OOBSICHUTE CYIIHOCTh M
Ha3HaYeHUe KaHayia 0OpaTHOM CBS3H.

2. Chopmynupyiite ocHoBHbIE TpeboBanus k CY u OY.

3. B dem 3akiouaercs CyIHOCTh 3aKOHAa HE0OX0AMMOTO0 pazHooOpazus Dmbu st CY?

4. B uem 3akitoyaeTcs pazIuuue MeXAy 3aMKHYTBIMU U pa30MKHYTbIMU CY?

5. .B dem 3akimouaroTcsi 0COOEHHOCTH YIPABJICHHUS B CJI0KHBIX CUCTEMAX ?

JlaGoparopHas padora Ne$
MCTOI[BI OIICHKH COT'JIaCOBAHHOCTHU MHEHHUH SKCIICPTOB
eab padoTsbl

O3HAKOMUTLCS U HAY4YUTHCA MPUMCEHATb METO/AbI OLICHKHU COTJIACOBAHHOCTH I'PYIIIIBI SKCIICPTOB



Bapunant Ne 1

Vcxonubie qaHHbBIe. DKCIIEPTHAS TPYIINA U3 MSATH YEJIOBEK MPOBEJa OICHKY CEMHU
albTepHATHUB B OasuIax.

AJNbTEpHATUBBI
DKcnepTsl

Al A2 A3 A4 AS A6 A7
21 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

BrruncianTh 3HaU€HUS BECOBOTO BEKTOPA, OLEHUTH IPYIIIOBYIO COTJIACOBAHHOCTD IKCIIEPTOB.
PazpaboTtare mporpaMMHBII TPOIYKT JJIs1 OTIPEICTICHUS COTJIACOBAHHOCTH BCEX DKCIIEPTOB.

VYposenb 3Haunmoctu anbda = 0,05

Koumponvnvie sonpocwi

1. UTto Takoe BECOBOI BEKTOP?

2. Yro Takoe rpynroBas CorjlacCOBaHHOCTb IKCIIEPTOB?

3. Koro Ha3bIBalOT 3KCTIEPTOM?

4. Yem rpynnoBasi OLEHKa OTJIMYAETCSA OT UHIUBUAYATbHONU?
5. UTo Takoe ypoBEHb 3HAYUMOCTH?




IIpunoxenne 2

Oneno4nble cpeacrea AJisi NIpOBEICHUA l'[pOMe)KyTO'lHOﬁ arreCcranmmu

a) HHaHI/IpyeMble PE3yJdbTaThbl Oﬁy‘{eHI/Iﬂ H OICHOYHLIC CPEACTBA NJISl IPOBCACHUS HpOMe)KyTO‘lHOﬁ aTreCralmum:

CrpyKTypHBII
JJIEMEHT

KOMIICTCHII U

[Tnanupyemblie pe3ynbTaThl 00y4eHHs

OneHouHbIe CpesicTBa

[TK-2: CrnocoOHOCTH K aHaIU3y MpoOIEeMHOM cuTyaluu, pa3paboTke TpeOOBaHUM K CHCTEME, MOCTAHOBKE LIeJIeH CO3/JaHusl CUCTEMBI, pa3padoTKe
KOHICIIWU CUCTEMBI U TCXHUYCCKOT'O 3aaHrA Ha CO3JJaHUC CUCTEMBI, ITPEACTABJIICHHUA KOHICTIMH, TCXHUYCCKOI'0 3alaHus Ha CUCTEMY U U3MEHEHUU B HUX
3aUHTCPCCOBAHHBIM JIMIIAM

3HaTh

ONPEAENICHUS U MIOHSITUMHBIN anmnapar OCHOB
TEOPUH YIIPABICHUS U TEOPUU CUCTEM,
MPUHIHUIE (GOPMUPOBAHUSI 0OOCHOBAHHBIX
YIIPABJICHUYECKUX PELICHU

HepeueHb meopemu4ecKux 60npocoes

~ S0 % N LA W

~

12.
13.

14.
15.
16.
17.

3aoaua onmumanbHo20 Ynpasienus.
Heanzopummuueckue cnocodvl docmudicenus yeneu.
Ymo maxoe ynpasienueckoe peuterue?
Onpedenume 0b6wy10 3a0a4y NPUHAMUS PeUeHUl.
Ymo npedocmasnsem coboii 3a0aya 6vlb60pa arbmepHamus?
atime onpedenenue auyy, NPUHUMAIOWE20 PEuleHUs.
Kmo maxoii sxcnepm u uem on omauuaemcs om KOHCYIbmanma?
B uem cocmoum memoo sxcnepmmuuix oyeHok?
Ymo npedocmasnsem coboll pauicuposanue aibmepHamus?
Ymo maxkoe paneosas koppenayusa?
Ilpu xakom ycnosuu onpedensemcs HAULYHWIAA AIbMEPHAMUBA  (ANbMEPHAMUBA
Komnoopce)?
Kaxk onpeodenaiomcs epynnogule oyenku arbmepHamug?
B uem cocmoum @3aumosnuanue 1UUHOCMU U 2PYNAbL NPU NPUHAMUU YIPABIEHUECKO20
pewenusn?
B uem cocmoum cymv Xommopnckux sxcnepumenmog?
Ymo npeocmasnsaiom coboli 36eHbs ynpasienus?
Ynpasnenue 6 coyuanvuvix cucmemax, yem omauyaemcs 1woepcmaeo om pyKkosoocmea?
Kaxk onpedensemcs a¢hghexmusnocmo u kauecmeao ynpagnenyecko2o peuieHus?

Ilpumep mecmoswvix 3a0anuti

12 Kaxxnas conuajnLHasg CHCTEMA COCTOUT M3:




CrpyKTypHBII

AIIEMEHT [Tmanupyemble pe3yabTaThl 00ydeHHS OreHOYHBIE CPECTBA
KOMIETEHIHH
1. oOBeKTa yrpaBieHus; 3. cyObeKTa ynpaBieHus;
2. METO/I0B YIIPABJICHUS; 4. IprueMOB yIpaBJICHUS
1. Jlano mamemamuueckoe onucanue nepedamoyto QyuKyuu:
: k
W(p)=——
(Ip +1)
Onpedenume, KAKOMY UMEHHO 36€HY NPUHAONIEHCUM OAHHOe ONUCAHUE.
2. [lano mamemamuueckoe onucanue nepeoamoyHol yHKyuu.
W{p)=KkIp+1)
nu(depeHIpoBaTh CII0KHBIE CUCTEMBI, Onpeoenume, KaKOMy UMEHHO 36eHY NPUHAOLEHCUM OAHHOE ONUCAHUE.
Ymetb MaTeMaTHYECKH OMUCHIBATH CUCTEMBI

YIIPABJICHUS PA3ITUYHON IIPUPOBI

3. lano mamemamuyeckoe onucanue nepedamoyHou QyHKYuu:
W(p)=k(T p" +2T% +1)
Onpedenume, KAKOMY UMEHHO 36€HY NPUHAONIEHCUM OAHHOe ONUCAHUE.

4. [lano mamemamuyeckoe onucanue nepedamoyHou QyHKYuu:

ﬂ-‘(p) — -.;—L_-
g

Onpedenume, KAKOMY UMEHHO 36€HY NPUHAODLEHCUM OAHHOe ONUCAHUE.




CrpyKTypHBII

JJIEMEHT [InanupyemMsble pe3ynbTaThl 00y4eHUs

OneHouHbIe CpesicTBa
KOMIICTCHII U

3aodanus na nposepKy KOMNIEKCHbIX 3HAHUU.

Cucmema npeonazunauena 07 Op2AHU3AYUY ABMOMAMUYECKOU MPAHCNOPMUPOBKU
npeomemos (Oemaneti, U30e1utl U UHCMPYMEHMOB) HA MEXHONO0SUYECKOM
(npou3z600CcmMBEeHHOM, MOP2OBOM U M.0.) YUACHKE.

C4 Tpacca

O O

4

PasIMYHBIMU CII0CO0aMu (POPMATLHOTO CSs
OIMCAHKS M PEIICHHS CIIOKHBIX CUCTEM C3 D

PasINYHOM PUPOIBI U TPUHAMAEMBIX L]
YIIPABJICHUYECKUX PELICHUI Cé

Bnazets

O
C2 Cl1

20e TTI - TT2 - mpancnopmuwvie menexcku, C1 - C6 - pabouue cmanyuu.
Cmpamezuueckoti 3a0auell maxou cucmemvl A6Jsemcsi mpaHcnopmHoe obecneueHue
MeXHON02UYeCKo20 npoyecca. Imo aensaemcs 10KaIbHbIMU 3a0auamu OJis SMou cucmemot?

Pasb6eiime cucmemy na yuacmxu, obecneuusarowue mpancnopmuposKky 2py3a 6

coomeemcmeuu ¢ nompe@wocmmu yuacmka.




CrpyKTypHBII
JJIEMEHT

KOMIICTCHII U

[Tnanupyemblie pe3ylibTaThl 00y4eHHS

OneHouHbIe CpesicTBa

B pezynbTaTe MapKeTMHIOBOIO MCCNEN0BAHME
XapakTepucTK “A” 1 “B” 3KCNepTHBEIM METOOOM
ObIIM NOMYYEHbI AaHHBIE, NPEACTABNEHHbIE B
Tabnuue. HeobxooMmMo onpenenuTb 3KCNEPTHYH
OLEHKY, KO3MMOULMEHT COMMaCcOBaHNA U

KO3 hMUMEHT PaCCOrNaCcoBaHMSA OLEHOK.

Homep 3kcnepra

WccnepyeMan XapaKkTepucTHKa 1 2 3 - 5
XapakrepucTrka “A” 80 90 120 100 70
Xapakrepuctuka “b” 40 60 70 30 60

2.

Hanuwume npoepammy, peanuzyrowyio peuierue 0aHHOU 3a0a4u.

[IK-6: CnocobHocTh K (hopManmu3anu W aJIrOpUTMHU3AIMUA TMOCTABJICHHBIX 3a7ad, K HAMMCAaHWIO TPOTrPaMMHOTO KOJia C HCIIOJIb30BAaHUEM S3BIKOB
MPOrpaMMHUPOBAHUS, OTIPEICIICHHUS U MAHUITYJIMPOBAHUS TAHHBIMHU M 0(POPMIICHHUIO TPOTPAMMHOTO KOJIa B COOTBETCTBUU YCTAHOBJICHHBIMU TPEOOBAHUSIMU

3HaTh

OCHOBHBIE MOHATUS U3 00JIaCTH TEOPUHU
YIIPABJICHUS, BBIJCIATD LIEIHU U 3a]1a41
YIIPaBJICHUS

Ilepeuensb meopemuueckux 60npocos

UTto Takoe ynpaBieHHE U YTO TAKOE pEryJnpoBaHue?

B uem cocTout 11en1b U KaKOBbI 337a4u YIPABIICHUS?

JlaiiTe onpeneneHne KpUTEPHsl YIIPaBJICHUS U 1EIeBO (PyHKIIUH.

UYro Takoe cTaTuKa U IMHAMUKA CUCTEM?

Yto Takoe 3MEpKEHTHOCTb, CYMMATHBHOCTb, YCTOMYMBOCTb, YYyBCTBHUTEIBHOCTH
CHCTEMBI?

UTo Takoe UHTETrpaTUBHBIE CBOMCTBA CUCTEMBI?

KakoBbl kpuTepun NpoAyKTUBHOCTH CUCTEMBI?

CucTeMHBIH, CUTYaIlIMOHHBIH, IPOLIECCHBIHN MOAXO0/IbI K YIPABIECHUIO CUCTEMAMH.
BrisiBnenue npobaemocoaepixkaiieii cucreMbl. @opMupoBaHue IpoOIeMaTHKY.

10 B uem cocrout npuHIMI 00paTHOMN CBA3U?

11.Kakue mponeccsl B AMHAMUYECKON CHCTEME SIBJIIIOTCS YNPABJISEMbBIMHU, a4 KAKHE -

Nk =

\0 00 N o




CrpyKTypHBII
JJIEMEHT

KOMIICTCHII U

[Tnanupyemblie pe3ylibTaThl 00y4eHHS

OneHouHbIe CpesicTBa

HeT?
12.Cocrapienue MoJienu u3ydyaeMoi cucteMsl. [lapamerpusanus mpoiecca.
13.YcraHoBneHHEe 3aBUCHUMOCTEH MeXAy BBEIEHHbIMH mapamerpamu. OmnucaHue
3aBUCUMOCTEN
14.CraTnueckue v JUHAMHYECKHAE MOJIEIH.
15.Ilepenatounas GyHKIMSI CHCTEMBI: OIIPE/IEIIEHHUE, CBOICTBA.
16. laiiTe onpeneneHne NepexoHOro mpoliecca.
17. JaiTe onpeneneHus yCTON4YMBOCTH CUCTEMBI.
18.WccnenoBanyie ¥ MPOrHO3 pa3BUTHUS U3y4aeMOM CUCTEMBI.
19.Yt0 Takoe nmpsiMble OLIEHKH KayecTBa Mpoliecca yIpaBieHus?
20.KoHeuHblit Ha0Op XapaKTEPUCTUK IPHU MPAKTHUUECKUX ONEpalUsAX CO CIy4allHbIMU
IpoLeccam.
21.MaremaTu4eckoe OIMMCAHWE CHCTEMBI C MOMOIIBIO ammapara TudQepeHInaIbHbIX
YpaBHEHUU.
Ilpumep mecmoswvix 3a0anuti
1. CucreMoii aBTOMATH4YeCKOI0 YIIPABJeHHUs HA3bIBAETCH CHCTEMAa
1. BeIoJHSAOMIAs GYHKIIMU KOHTPOJIS 4. OCYILECTBISAIONIasi OCHOBHOM
00BEKTOB yIpaBJICHHUS nporecc 0e3 ydacTus 4eJoBeka
2. OCYIIECTBIIAONIAs YIIPABICHUE 5. B KOTOpOM (pyHKIIMU yIIpaBJIeHUS
HaWIy41uM oOpa3om JIeNIAT NOPOBHY MAIlIMHA U YEJIOBEK

3. BBINOJHSIOMIAs PYHKINN
HaAOJIOIEHUS 1 KOHTPOJISE 0OBEKTOB
YIPaBIEHUS
22. Cucrema ycToiiuuBa, ecjiv
1. BCe KOPHM YHCTIUTEIIS
NepelaTOUYHON (PYHKIIUH JIeKaT
crpaBa OT MHUMOW OCH
2. HU OJIMH KOPEHb MepelaTOuHOM
(GYHKIMU HE JSKUT Ha MHUMOH OCH

3. BCE KOPHU 3HAMEHAaTEs

6. pearupyroliasi Ha BO3MYIIAIOII1e
BO3JEHCTBUS

4. BCce KOpHH 3HAMEHATEIs
nepeAaTouyHoi (QyHKIUHU JexKaT
CIIpaBa OT MHUMOM OCH

5. BCE€ KOPHH YHUCIIUTEIIA
nepeaaToyHoi (yHKIMU JIeXKaT clieBa
OT MHUMOW OCH

6. MPaBWJILHOTO OTBETA HET




CrpyKTypHBII

OneHouHbIe CpesicTBa

JJIEMEHT [InanupyemMsble pe3ynbTaThl 00y4eHUs
KOMITETEHITHH

MepeIaTOYHON PYHKIIUU JIeKAT
CJI€BAa OT MHUMOM OCH

Ilepeuenv npaxmuyeckux 3a0anuii

Jlnsa npusedennvlx cucmem oatime odujee u coeiraiime mamemamuieckoe onucaHue.

- g oy -
w6
\ I I |
3 [l Wi W
w2 w5 H w8
v KJIACCU(UITUPOBATH CUCTEMBI YITPABIICHUS U
METh | ws | | ws [ wo |

JaBaThb UX MaTCMAaTHYCCKOC OIIMCaHUC

4. B cucmeme nocnedosamenvro coeouHeHvl 36eHbsL:

oughghepenyupyrowee 1-20 nopsoka, unmezpupyiouee 1-2o nopsioxka u ycunumenvroe. /latime
Mamemamuyeckoe ONUCAHue CUCEMbL.

5. B cucmeme umeemcsi 36eHo 2-20 nopsoKka u ompuyamenvHas 06pamuas cea3v 0
anepuoouieckoo 36ena. /lavime mamemamuyeckoe ONUCAHUE CUCTEMDL.




CrpyKTypHBII

AIIEMEHT [Tmanupyemble pe3yabTaThl 00ydeHHS OreHOYHBIE CPECTBA
KOMITETEHITHH
3aoanue na nposepky KOMNIEKCHBIX 3HAHULL
Hanuwume npoecpammy, eviuucisiiowyto 3HauyeHue nepeoamoyHou QYHKYUU u Cmpoauyio
epagux ADYUX onsi cucmemvl, KOMOPAsk ONUCHIBAEMCSL ClledyIowell CXeMou
> W6 J >
W7
Pa3IMYHBIMU METOIaMH (hOpMaNTU3alu 1 | I |
OIMCAaHUs CUCTEM YIIPaBJICHUS, METOJaMH il | W8 |
Bnaners

OLCHKHU IMPUHATBIX YIIPABJICHYCCKUX
peleHunin

20e

3HaueHus NocTOsHHBIX k; =6 u T{=3

wl = k]/p

W2 = ko/(Ty*p+p+1)
w3 =ks*p

w4 = k4/(T1*p+l)
w5=ks*p

wo= kﬁ/(T]*p+l)(T2+l)
w7 :k7

w8 = ksg*p




0) Ilopsinoxk mnpoBeaeHUs] NMPOMEKYTOYHOH aTTeCTALMM, NMOKa3aTeJM M KPHUTEepUH
OLICHUBAHMSA:

[Ipomexyrounass arrectanus MO JWCHMIUIMHE «YIPaBICHUE CIOXHBIMH CHUCTEMaMU»
BKJIKOYACT  TEOPETUYECKHME  BOIPOCHI,  IMO3BOJISIOIIME  OLICHUTh  YPOBEHb  YCBOCHHS
0OyyaroUMMuUCs 3HaHUM, U IPAKTHYECKUE 3aJJaHMsl, BBIABISIOUINE CTENIEHb CPOPMUPOBAHHOCTH
YMEHHH U BIIQJICHU, TPOBOAUTCS B POpPME dK3aMeHa.

DK3aMeH N0 JUCHUILIMHE POBOJUTCS B YCTHOU Qopme.

Iloka3aTenu U KpUTEPUH OLCHUBAHMS IK3aMeEHa:

— Ha OIEHKY «OTJMYHO» — oOydaroluiics TIOKa3bIBa€T BBICOKUH YpOBEHb
c(OpPMUPOBAHHOCTH KOMIETEHLMH, T.€. TOJHO PAaCKpbITO COJEp)KaHuE MaTepuaina; 4€TKO U
MIPAaBUJIBHO JAaHBI ONIPENEICHUS U PACKPBITO COAECpKAHNUE MaTepuaia; OTBET CAMOCTOSATEIbHBIM,
IIPU OTBETE MCIOJIb30BaHbl 3HAHUS, IPUOOPETEHHBIE paHEe;

— Ha OLEHKY «Xopomo» — oOyyarouiuiicss 1OKa3bIBaeT CpeIHUN  YypOBEHb
Cc(OPMHPOBAHHOCTU KOMIIETEHLIUH, T.€. PACKPBITO OCHOBHOE COJIEpKaHUe MaTepuana B 00bEMe;
B OCHOBHOM IIPAaBWJIBHO JTaHbI ONIPEJEIICHMS, TOHATHS; MaTeprail U3JI0)KEH HEINOJIHO, IIPU OTBETE
JOTYILIEHbl HETOYHOCTH, HapylIeHa IMOCJIEeI0BaTEIbHOCTh M3JI0XKEHUS; JOMYIIEHbl HEOOJbIINE
HETOYHOCTH IIPY BBIBOJAX U HUCIIOJIB30BAHUH TEPMUHOB; IPAKTHYECKNE HABBIKA HETBEPBIC;

— Ha OILICHKY «yIOBJETBOPHUTEJbHO» — O0yJarOUIUIiCs MOKA3bIBAET IOPOTOBBIA YPOBEHb
C()OPMHPOBAHHOCTH KOMIIETCHLIMH, T.€. YCBOCHO OCHOBHOE COJIEpXKaHHE MaTepuala, HO
U3JI0’KEHO (parMeHTapHO, HE BCerja MOCJEeA0BAaTENIbHO; ONPEICNCHUsI W IOHSITHUS JaHbl HE
4E€TKO; MPAKTUYECKHE HABBIKU CI1a0bIE;

— Ha OILIEHKY «HEyJ0BJeTBOPHUTEJbHO» — pe3ylbTaT OOYy4YeHHUs HE JIOCTUTHYT,
oOyyarouuiicss HE MOJKET I0Ka3aTb 3HAHHUS Ha YPOBHE BOCIPOU3BEACHHUS U OOBSICHEHUS
uH(pOopMaLUY, HE MOXKET I0Ka3aTh HHTEJUIEKTyaJIbHbIE HABBIKU PEILIEHUS IIPOCTHIX 3a4a4.



