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(naspanme kadenper) % HCB) (paciiHppoBKa MOAMHCH)



1. HEJIX U 3AJAYU OCBOEHU A JUCIIAITIJIMHBI

]_IeJILIO OCBOCHUA NUCHUIIJIMHBI SBJIACTCA U3YUCHUC TCOPCTUYCCKUX OCHOB YIIPABJICHHUA CIIOKHBIMH SHCPTCTUYCCKUMU IIPpOLUECCCaMU Ha base COBPCMCHHBIX

TCXHUYCCKUX CPCIACTB.

3azlaanH AUCIHHUIIJINHBI ABJAIOTCHA:
— 3HAaKOMCTBO C KpaTKOﬁ I/ICTOpI/IGfI Pa3BUTHA aBTOMAaTUKU B Poccuu n MHPC KaK HAYKH, OCHOBHBIMHU THUIIAMU TCXHOJIOTUYCCKOT'O O60py,[[0BaHI/I$I,

IO AJICXKAIEro aBToMaTu3alnuu,

— 3HAKOMCTBO C OCHOBHBIMH Hp06JI€MaMI/I aBTOMAaTU3allMU TCXHOJOTUYCCKUX IMMPOLECCOB,
— HpI/IO6p€TeHI/Ie MPAKTUYCCKUX HABBIKOB ITPU aHAJIM3C N CUHTC3C CUCTEM aBTOMATUYCCKOI'O YIIpPaBJICHUA TEXHOJIOTHYCCKUMU MTPOLECCaMU.

d)opMpreMHe y O6y‘-IaIOHl€FOC$I KOMIICTCHIMHA U 3allJITAHUPOBAHHBIC PE3YyJIbTAThI oﬁyqemm Mo AUCHUIIIIMHE, COOTHECCHHBIC C MHAUKATOPpaAMH

JOCTHKEHHSI KOMIIeTEeHIIMIi:

KOI{ 1 HAMMCHOBAHHUE
KOMIECTCHIIUHA

KOI{ U HAMMCHOBAaHUEC HHAUKATOPA
JOCTHXKCHUA KOMIICTCHIIMH

3anaHnpoBaHHbIE Pe3yabTAaThl 00yYeHH s

IIK-1. CrocobGen yuactBOBaTh B
cbope W aHaIM3€e UCXOMHBIX JTaHHBIX

JUTSL MIPOEKTHPOBAHHUS
9HEProoOHEKTOB, MPOBEJICHUU
pacueroB M  OKCIEPHUMEHTOB B
COOTBETCTBUHU c TUITOBBIMU
METOINKaMU " CpencTBaMu
aBTOMAaTH3AIINH, 00paboTKoit
MOTYYEHHBIX pE3YIBTATOB,
COOJIOICHUY TIPOU3BOJICTBEHHON H
9KOJIOTHYECKOI 0e30macHOCTH,
yIIpaBJICHNH, IKCILTyaTAINH,
00CITyKMBaHHH, JIOBOJIKE MPOIIECCOB
W PEMOHTE  TEXHOJOTMYECKOTO

000pyIOBaHUS

IIK-1.1 Bwmonaser cOop U aHamm3
JAaHHBIX JUISI  HMCCIENOBAHMHA IO
3aJaHHOM  TEMAaTHKE, COCTaBJsACT
KOHKYPEHTHO-CIIOCOOHBIE BapHaHTHI
TEXHUYECKUX PEIICHUM.

3HATh:

— OCHOBHBIE TIPUHIIHAITHI TIOCTPOCHHUS CHCTEM YIIPABICHUS;

— MaTeMaTHYEeCKUI anmapar TEOPUU aBTOMATHIECKOT'0 YIIPABJICHNUS,

— CTPYKTYPY ¥ PYHKIIUH CUCTEM aBTOMATUYECKOrO YIIPaBIICHHS;

— OCHOBHBIE METO/IbI aHAJIH3a U CHHTE3a CUCTEM YIIPABJICHHUS.

yMeThb:

— UCTIOIH30BATh OCHOBHBIE METO/IbI AaHATIN3a M CHHTE3a CHCTEM aBTOMATHYECKOTO
YIIpaBIICHHUS,

— 000CHOBAHHO BBEIOMPATH CTPYKTYPBI U CXEMbI aBTOMAaTHYECKOTO PETYIUPOBAHUS H
YIIpaBIEHHSI TPOCTEUIITIX TEXHOIOTHIECKIX 00HEKTOB.

2. MECTO JJUCHUILIAHBI B CTPYKTYPE OBPA30OBATEJIbHOM ITPOI' PAMMBI BO
JucuuruinHa 6a3upyercs Ha cielyoluX AucIUIuinHax: «Beicias maremaTtuka», « Teopus HHPOPMALMOHHBIX CUCTEM).

Pe3ynbpTraThl 00ydeHus1, MoTy4eHHbIE P OCBOCHUHU JMCLUUIUIMHBI, HEOOXOIUMBI MIPU U3YYEHUH CIEAYIOIUX TUCHUIUINH: «CHCTeMbl aBTOMAaTH3aMH U
YIIpaBJICHUS] TEMJIOHEPreTHUYECKUX cuctem», «TexHHueckue cpeacTBa aBTOMATH3allMM SHEPreTHUECKOro o0opynoBaHMs», «Teopus aBTOMaTH4eCKOTO
yIIpaBIICHUS.



3. CTPYKTYPA U COAEP KAHUE JUCHUIIJINHBI
3.1. CTpyKTypa IUCHUNINHBI
OOr1mast TpyI0eMKOCTh JUCIUILIHHBI COCTABIISAET 7 3a4ETHBIX SMHUIL, 252 Jaca.

Pacnipenenenue TpynoemMKocTH pasjena (B 4acax) 1o BUIaM

ConepxaHue caMOCTOSITEIBHON

Paznen aucuumuivHeL. 8 = o
No ®dopma MpoMeKyTOUHOM § % § y1eGHoii pabore! padoTi
) o K (c ykazanuem Ne nctounuka o 1. 5.1
n/m aTTeCTallu ° o z OHTAKTHas Kont-
5 = Cp Y CTPAHUII B HEM)
(no cemecmpam) 2= O | Jlex | IIp | JIa6 | KIIP | UKKII | TIA poib
N3yueHne TeopeTnieckoro u
MPaKTHYECKOr0 MaTepraa:
1 OCHOBHBIC TTOHSATHS U TIPUHIIAIIHI 19 5 4 6 4 B B B 32 7 [1] cp. 9-20 '
yhpaBIeHHUS BelnonHeHNE AOMAIIHETO 3a1aHU:
[2] ctp. 7-8, 11, 14-15
Brimonnenne Nel u3 pacueTHOro 3a1aHus
M3ydeHune TeopeTudecKoro u
MPaKTUYECKOIro MaT€purajia:
MateMmaTHuecKkoe onrcaHue [1] ctp. 21-83
2 27 5 4 10 4 — — — 32 — BrimoniHeHHE JOMAITHETO 3aJaHU:
HEIIPEPBIBHBIX CUCTEM YIIPABIICHUS [2] cTp. 36-55
Bremonmenne No2-3 13 pacdeTHOro
3aaHUSL.
N3ydeHne TeopeTuuecKkoro u
MPaKTUYECKOr0 MaTepuaa:
3 Y cToHunBOCTh HEMPEPHIBHBIX 29 5 4 8 4 B B B 36 B [1] ctp. 88-120 ’
CUCTEM praBHeHI/IH Brimonnenue JOMAIITHET O 3a1aHUA .
[2] cTp. 59, 62
Bremornmenre No4 w3 pacdeTHOro 3a1aHsL.
N3ydeHne TeopeTHuecKoro u
C VDA CHCTEMBL ABJICHIS 1 NPaKTUYECKOT0 MaTepuaa:
4 | ZTPYKIYP yrip 15 5| 4| 8| 4 - - - 52 — | 3] ctp. 107-167
ce q)yHKHHH BrimosHeHNE JOMAIITHETO 3a1aHUSA:
[2] cTp. 22- 35
K3AMEH 36 5 _ _ _ _ _ 25 _ 335 63K33M6H TIPOBOAMTCS B YCTHOM popMe 1o
WJIeTaM COTJIACHO IPOrpaMMe SK3aMeHa
Hmozo 3a cemecmp 252 - 16 32 16 - - 2,5 152 33,5

IIpumeuanue: Jlek — nexuuu; [1p — mpakruyeckue 3ansatus; Jlad — mabopatopusie padotsl; KIIP — ayauTopHble KOHCYIBTALMHU 110 KyPCOBBIM
npoekram/padbotam; MKKII — nHauBHTyanbHble KOHCYIBTAIMK 110 KYpCOBBIM IpoekTaM/padoTam; [TA — npomexxyrounas arrecraus; CP —
caMOCTOsITeNIbHAs paboTa CTy/IeHTa.




3.2 KpaTkoe coep:xxanue pa3jiesioB
5 cemecTp
1. Ocnognvie nonamus u npunyunsvl ynpasienus

OcHoBHBIEC IOHATHS U onpeaeneHus. Kinaccupukamus cucteM aBTOMaTH4eCcKOTO YIPaBICHUS.
3azauy aBTOMaTU4ECKOro ynpasieHus. [IpuHImnb! ynpaBieHus.

2. Mamemamuyeckoe onucanue HenpepuleHbIX CUCHEM YRPAGIeHUs

CriocoObI MaTeMaTHYECKOTO OTIMCaHMs 3BeHbeB U cucteM. CoctaBienne auddepeHnnanbHbIx
YpaBHEHHMI JHMHEHHBIX cucTeM. llepenarouynbie (YHKIWM JIMHEHHBIX 3BEHBEB. THIIOBBIC
nuHaMudeckue 3BeHbs. CoeanHeHUs 3BeHbeB. [lepemaTounHbie (YHKIMH OCHOBHBIX COEIMHEHHM
JIMHEWHBIX 3BCHbEB. BpeMEHHbIE XapaKTepUCTUKH JIMHEVUHBIX 3B€HbEB. YaCTOTHBIE XapaKTEPUCTUKH
JUHENHBIX 3BEHbEB W MX OCHOBHBIX CO€IUHEHMH. PasronHele xapaktepuctuku. OmnpeneneHue
nepeaTouHbIX QYHKIUI 00BEKTOB PETYIMPOBAHUS [0 UX MEPEXOIHBIM XapaKTEPUCTUKAaM. 3aKOHBI
PEryIupoBaHUs U CIIOCOOBI UX pealln3alkH.

3. Ycmouuueocms HenpepuleHbIX cucmem YIpasieHus.

[TonsiTe 00 yCTOMYMBOCTH JMHEHHBIX cUCcTeM. MeTo/bl aHaIM3a CUCTEM Ha YCTONYHMBOCTD.
Kpurepun ycroviunBoctn Payca-I'ypeuna, Muxainosa u HailikBucta. Kpurepum kadectsa
npoueccoB perynupoBaHus. OleHKa KpUTEpUEB KadecTBa 10 KPUBOIl Ipoliecca peryaupoBaHMUSL.
IToxa3zarenn kadecTsa.

4. Cmpykmypa cucmemvl Ynpasienus u ee hyHKyuu
OcHoBuble  ¢ynkuun ACY. HWHdopmannonHsle (QYHKIHM CHUCTEM  YIIPaBJICHHUS.
VYrpasnstomue GyHKIIMKA CHCTeM yrpaiieHus. JlucranmmonHoe ynpasierne B ACY u ero BUIBL.
ABtomarmueckoe perynupoBanue B ACY. Jlormueckoe ympasnenne B ACY. ABTOMaTrhyeckue
3alUThl U OJIOKMPOBKH. BeromoraTtenbHble QyHKIIUN CUCTEM YIIPABICHHUS.

3.3. TeMbl NpaKTHYECKHUX 3aAHATHH

5 cemecTp
VYpaBHeHus u nepegarounsie Gpynkuuu (4 daca).
BpemenHbie M 9aCTOTHBIE XapaKTEPUCTUKH (6 4acOB).
CTpyKTypHBIE CXeMBI (4 Haca).
I'pad cucremsr ynpasienusi(2 yaca).
MatemaTuueckoe OnrucaHue HEKOTOPhIX TEXHUYECKUX YCTPOICTB (6 4acoB).
AnreOpandeckrue KpUTEpUH YCTOMUUBOCTH (4 yaca).
YacToTHBIC KPUTEPUHU YCTOMYUBOCTH (6 4acoOB)

Nooor~ownE

3.4. Tembl 1a00pPaTOPHBIX padoT
5 5 cemectp

1. UccnenoBanue BpeMEHHBIX XapaKTEPUCTHK TUIIOBBIX JMHAMHYECKUX 3BEHBEB (4 daca).

2. WccnenoBaHne 4aCTOTHBIX XapaKTEPUCTUK THIIOBBIX TMHAMUYECKHX 3BEHbEB (4 yaca).

3. Ompenenenue mneperaToyHoOM (YHKIUM OOBEKTa YIPaBIECHUS IO HSKCHEPUMEHTAIbHOMN
NepEeXOJHON XapaKTepucTHKe (4 vaca).

4. Onpenenenue ONTUMAIbHBIX TAPAMETPOB HACTPOMKH PETYISATOPOB N0 pacmupeHHoit AOUX
Pa30MKHYTOH cucTeMbl (4 Jaca).

3.5.PI'P
TemaTnka pacdyeTHOro 3agaHms: PacueT OJHOKOHTYPHOM CHCTEMBI aBTOMAaTHYECKOTO
peryaupoBaHUsL.

3.6. TemaTnka KypCOBBIX IPOCKTOB/KYPCOBBIX padoT
KypcoBoii  mpoekt/kypcoBast ~ pabora  yueOHBIM  IIJJAHOM  HE  IPEIyCMOTPEHBHI.



3.7. CooTBeTCcTBHE pa3/ie/10B JHCHUILIMHBI U (OPMHPYEeMBbIX B HUX KOMIIeTeHIUH

Homep 1 HamMeHOBaHME pe3yIbTaTOB Komsr Howmep pasnena nucuurinHe (B O1LieHOYHOE CPENICTBO
00pa3oBaHus IO AUCIUILIIMHE KOMIIETEHIIUU U COOTBETCTBUH C 11.3.1) (TMI ¥ HAaMMEHOBaHHME)
(B cooTBETCTBHH € pazzeiom 1) WHIUKATOPOB 1 2 3 4
3HaTh:
OCHOBHBIC ITPUHIIUIIBI TIOCTPOCHHA CUCTEM MK-1.1 X Tect «OCHOBHBIE TTOHITHS 1
yIIpaBJIEHHUS NIPUHIAIEI YIIPABJIECHUSI»
. Tect «MaTemaTHyecKkoe OnucaHue
MaTEMAaTHYCCKHUU arrapaT TCOpun
ABTOMATHYECKOTO YTIpABIICHHS IIK-1.1 X 3JIEMEHTOB CUCTEM aBTOMAaTHUYECKOro
YIPaBIECHUS»
CTPYKTYPY ¥ (YHKIIMHA CUCTEM aBTOMATHYECKOrO MK-1.1 X Tect «®yHKIUU CUCTEM YIIPaBJICHUS
YIIpaBJICHUSA TEXHOJIOTMYCCKUMHU ITPOIIECCaMm»
Tect «Tunossle coeqUHEHNS 3BEHBEB B
cucremax ympasieHus. OCHOBHBIE
OCHOBHBIE METO/IbI AaHAJIN3a M CHHTE3a CHCTEM MK-1.1 % % aJITOPUTMBI PETYITHPOBAHMSD)
YIIpaBJICHUS TecT «YCcTOMYMBOCTD JTUHEWHBIX
CHCTEM aBTOMAaTHYECKOTO
YIpaBICHHS
Ymern:
JlabGopaTopnas pabora «MccnemoBanme
BPEMEHHBIX XapaKTEePHUCTHK THIIOBBIX
JTUTHAMHYECKIX 3BEHbEB»
WCIIONIB30BaTh OCHOBHBIE METOBI aHAIN3a U K-1.1 X X Jlabopatopnas pabota «lccnenoBanue
CHHTE3a CHCTEM aBTOMATHYECKOTO YIIPaBICHUS YaCTOTHBIX XapaKTEPUCTUK THUIIOBBIX
JTTHAMHYECKIX 3BEHbEB»
3ammTa pacdeTHOro 3aJaHus (3a1aHre
Nel-2)
JlabopartopHas padota «OnpeneneHue
MepeaaToYHoON PyHKINN 00BhEeKTa
YIpaBIeHHS 110 IKCTIEPUMEHTAITBHOM
000CHOBaHHO BEIOMPATH CTPYKTYPHI M CXEMBI MEPEXOIHON XapaKTEPUCTHKEY
ABTOMAaTHYECKOTO PEryJIMPOBAHUS U YIIPABIICHUS IK-1.1 X X JlabopaTtopHas padora «OnpeneneHue
MIPOCTEUIITNX TEXHOIOTHIECKHX 00bEKTOB ONTHMAJILHBIX MTAPAMETPOB HACTPOUKH
peryisaTopoB o pacumpeHHo AOYX
Pa30OMKHYTOW CHCTEMBI»
3ammTa pacueTHOro 3aaHus (3alaHue




Ne3-4)




4. KOMIIETEHTHOCTHO-OPMEHTHPOBAHHBIE OIIEHOYHBIE MATEPHUAJIBI
JUIST TEKYIETO KOHTPOJSI YCIEBAEMOCTH W HNPOMEXYTOYHOI
ATTECTALIMM MO JUCIUATIINHE

4.1. Texymmii KOHTPOJIb YCIIEBAEMOCTH 10 AUCHHUILIMHE:

S cemecTp

— TECTUPOBAHHUE:

1. Tect «OcHOBHBIE TIOHATHS U TPHUHIIUITBI YIIPABICHIS))

2. Tect «MaremaTHUECKOE OTIMCAHUE FIEMEHTOB CHCTEM aBTOMATUYECKOTO YIIPABICHUS»

3. Tect «TumnoBsie coeMHEHUS 3BEHBEB B CUCTEMax yrpaBiieHHs. OCHOBHBIE alTOPUTMBI
pEryIupoBaHUS»

4. Tect «YCTOWYMBOCTD JTUHEHHBIX CUCTEM aBTOMAaTHYECKOTO YIIPaBICHUS»

5. TecT «©yHKIMHU CUCTEM YIPABJIEHUS TEXHOJIOTMYECKUMHU ITPOLIECCAMU»
— nabopaTopHbie pabOTHI:

1. JIabopaTtopHas pabora «/cciaenoBanne BpeMEHHbBIX XapaKTEPUCTHUK TUITOBBIX
TMHAMHYECKHUX 3BEHbEB»

2. JlaboparopHas padota «lccieqoBaHre YaCTOTHBIX XapaKTEPUCTHK THIIOBBIX
JTMHAMHYECKHUX 3BEHbEB»

3. JlaboparopHas padota «OnpeseneHue nepeaaToIHon GYHKIMH 00beKTa YIIPABICHUS TI0
JKCIIEPUMEHTAIILHOM MTEPEXOJHON XapaKTEPUCTUKE»

4. JlaGoparopHas padota «OmnpeeieHre ONTUMAIBHBIX TAPaMETPOB HACTPOMKHU
perynaropos 1o pacimmpeHHOH ADUX pa3oMKHYTOM CUCTEMBD»
— BBINIOJITHEHHE U 3all[UTA PACYETHOTO 3aJJaHUs

banibHO-peTHHTOBAsA CTPYKTYpa AUCUUIUIMHBI SBISETCS MPUIIOKEHUEM A.

4.2. IIpome:xxyTouHas aTTECTANMS MO JMCHUIINHE (YACTH TUCUHUIJIMHBI):

5 cemecTp
DK3aMeH.
Onenka omnpenensiercss B coorBeTcTBuu ¢ [losioskeHnemM o OamibHO-pEHTHHIOBOI cUCTeMe st
crynentoB  ¢ummania HUY «MBOU» B 1. BOMKCKOM Ha OCHOBAaHHMU CEMECTPOBOH H
9K3aMEHAIIMOHHON COCTABJISIFOIINX.

B MPUIIOKCHUC K TUIJNIOMY BHOCUTCA OLICHKA 3d O9K3dMCH.

IIpumeuyanue: OreHOYHBIE MaTepuaibl MO JUCHUILIUHE TMPUBEACHBI B (OHIE OLIEHOUYHBIX
marepuaios OIIOIIL.

5. YYEBHO-METOIUYECKOE OBECIIEYHEHHUE JUCIUIIJINHbI

5.1 IleyaTHbIE U 3JIEKTPOHHbIE U3JAHNS:

1. Kum, /1. IL. Teopus aBTomaruyeckoro ynpasiaenus. B 2 1. T. 1. Jlunelinsie cucremst / 1. I1.
Kum. — 2-e u3a., ucnp. u gom. — M.: ©USMATIIUT, 2007. — 312 c.

2. Kum, [I. II. CO0pHUK 3a/1a4 110 TEOPUU aBTOMATUYECKOTO yrpaBieHus. JInHeHHbIe CHCTeMbI
/ AI1 Kum, H . Imutpuesa. — M.: ©U3MATIINUT, 2007. — 168 c.

3. Ilnernes, I'. II. ABTromarm3amusi TEXHOJOIMYECKMX MPOIECCOB U MPOMU3BOJCTB B
TEIUIOdHEPTeTHKE: Y4eOHUK s cTyaeHToB By30B / [TnetneB I'. I1. — MockBa: M3natenbckuii jom
MDBU, 2017. — ISBN 978-5-383-01083-9. — Tekct: anexkrponHsblii // ObC «KOHCYIBTaHT CTYAECHTa»:
[caiit]. - URL : https://www.studentlibrary.ru/book/ISBN9785383010839

4. Porau, B. 51. Teopust aBTOMaTH4ECKOT0 YIpaBJiIeHUs: y4eOHUK ISl CTYJEHTOB By30B / B. 1.
Potau. — 4-e uzn., crep. — M. : U3nar. nom MOU, 2007. — 400 c.


https://www.studentlibrary.ru/book/ISBN9785383010839

5.2 .JInueH:monHoe n CB050)1H0 pacnpocrpansaemMoe nporpamMmMHoOe oﬁecneqelme:
Microsoft Word, SMath Studio, Microsoft Excel, Power Point.

5.3 HHTepHeT-pecypchl, BKJIIOYasi npodeccHoHaJIbHbIe 0a3bl JaHHBIX U MHG(OPMAIMOHHO-
CIIPABOYHbIE CHCTEMBI:

Nook~wdpE

®

10.
11.
12.
13.

14.
15.
16.

17.

Yuuepcuterckas nHpopmaironnas cucrema «POCCHUS» https://uisrussia.msu.ru
CnpaBouHo-nipaBoBas cucrema «Koncynbrant+» http://www.consultant-urist.ru
CnpaBouHo-nipaBoBasi cucrema «["apant» http://www.garant.ru

baza nanubix Web of Science https://apps.webofknowledge.com/

baza nannbix Scopus https://www.scopus.com

[Mopran oTKpBITHIX JaHHBIX Poccuiickont deneparuu https://data.gov.ru

baza oOTKpeITBIX JaHHBIX MuUHHCTEpCTBA TpyAa M COLMANbHOM 3amuTtel PD
https://rosmintrud.ru/opendata

baza nannbix Hayunoit anexrponnoii oubanoteku eLIBRARY.RU https://elibrary.ru/

ba3a nanHbIX po¢ecCHOHANBHBIX CTaHAapTOB MUHMCTEpPCTBA Tpya U COLIUAIbHON
samutel PO http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-
reestr-professionalnykh-standartov/

basbl manHbpIx MUHHCTEPCTBA 9KOHOMUYECKOT0 pa3sutus PO http://www.economy.gov.ru
baza oTkpbIThIX qaHHBIX PocdhuamonuTopunra http://www.fedsfm.ru/opendata
DnexkrponHas 6a3a ganubix «M3marenscTBo Jlane» https://e.lanbook.com

OenepanbHas rocynapcTBeHHasi HHGopManronHas cucreMa «HannoHanbHas 31eKTpoOHHAas
oubmmoTeka» https://H30.pd

HarnpionansHslii mopTain ortaiin ooyuenust «OTKpbIToe 0OpasoBanue» https://openedu.ru
DnexkrponHas 6a3za ganusx "Polpred.com O630p CMU" https://www.polpred.com
Odunmanbupiii cailt denepaibHOTO areHTCTBA 1O TEXHHUYECKOMY PETYJIHPOBAHUIO H
meTpostoruu http://protect.gost.ru/

Dnexkrponnas oubauoreka MOU https://ntb.mpei.ru/e-library/index.php.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBbI

JIeKIMOHHbBIE U MPAKTHYECKUE 3aHSTHS MPOBOJIATCS B YUE€OHBIX ayIAUTOPHSX, CHAOKEHHBIX
o0opynoBaHueM [UIsl TOKa3a OOy4aloluMX MaTepHalioB, CPEICTBAMHU 3BYKOBOCIIPOU3BEICHUS,
JOCKOM ayIuTOpHOHM, 00OpyaOBaHUEM i MPEACTaBICHHS Npe3eHTalui (IJ1a3MEHHas IaHelb,
MepCOHaNbHBIN KOMIBIOTED). JlabopaTopHbIe 3aHATHS POBOJIATCS B KOMIIBIOTEPHBIX KJlaccax.


https://uisrussia.msu.ru/
http://www.consultant-urist.ru/
http://www.garant.ru/
https://apps.webofknowledge.com/
https://www.scopus.com/
https://data.gov.ru/
https://rosmintrud.ru/opendata
https://elibrary.ru/
http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/
http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/
http://www.economy.gov.ru/
http://www.fedsfm.ru/opendata
https://e.lanbook.com/
https://нэб.рф/
https://openedu.ru/
https://www.polpred.com/
http://protect.gost.ru/
https://ntb.mpei.ru/e-library/index.php

IIpuioxenue A

BAJUIBHO-PEUTUHI'OBASI CTPYKTYPA JUCHUILJIMHBI

ABTOMaTI/ISaI_II/ISI TEXHOJOTMYCCKUX IMPOLIECCOB

(Ha3BaHME JMCLIUIUIHHBI)

S cemecTp

Hepeqeﬂb KOHTPOJIbHBIX Mepoan/IﬂTI/Iﬁ TEKYHIEIro KOHTPOJISA yCII€eBAEMOCTH MO0 JUCIUIIJIMHE!

KM-1
KM-2
KM-3
KM-4
KM-5
KM-6

KM-7
KM-8

KM-9
KM-10

Tect «OCHOBHbIE OHATUS U NPUHIUIIBI YIIPABJICHUSD)
Tect «MareMaTnuecKkoe ONMMCaHNE IEMEHTOB CUCTEM aBTOMATHYECKOTO YIIPaBICHUS»

JlaboparopHas padota «ccnegoBanne BpeMEHHBIX XapaKTEPUCTUK THIIOBBIX

JUHAMHUYCCKHUX 3BCHHECB)
JlabopaTtopHas pabota «lccnenoBanre 4acTOTHBIX XapaKTEPUCTUK THITOBBIX
AJUHAMHUYCCKHUX 3BCHHEB)
Tect «TunoBeie COCAMHCHHA 3BCHLECB B CUCTEMAaX YIIPAaBJICHUSA. OcHOBHEIE AJITOPHUTMBIL

peryaupoBaHUs»

JlabopaTtopHnas pabota «Onpenenenue nepeaaTouyHon GyHKIIUN 00bEKTa YIIpaBICHUS 110
JKCIIEPUMEHTAIILHOM MTEPEXOHON XapaKTEPUCTUKE»
TecT «YCcTONYMBOCTD IMHENHBIX CUCTEM aBTOMAaTHYECKOTO YIIPABIICHUS»
JlaboparopHas paboTa «OnpeneneHne ONTUMAaIbHBIX TAPAMETPOB HACTPOUKU PETYISITOPOB
1o pacmupeHHo ADYUYX pa3oMKHYTON CUCTEMBI»
Tect «DyHKIMN CHCTEM YIPABIEHHS TEXHOJIOTMYECKUMU MPOLIECCAMM»
BeinosiHeHue U 3aIKMTa PaCYETHOTO 3aJaHUS

Buja npoMesKyTO4YHOI aTTecTalMH — SK3aMEH.

TpynoeMKOCTbh TUCIUILIIUHEI = 7 3.€.

Homep Paznen Wnnexc KM-
paszen A A KM-1| KM-2| KM-3| KM-4| KM-5| KM-6| KM-7| KM-8|KM-9 JK3aMeH
a JIACLTUTIIMHEI KM: 10
OCHOBHBIE TOHSITHS U
1 + + + + +
MIPUHIIHITEI YIIPABICHAS
MaremaTtnueckoe
2 OICaHN€ HENPEPBIBHBIX + + + + + + +
CHCTEM YIIpaBJIEeHUS
Y cToiUnBOCTE
3 | HEeNmpepHIBHBIX CUCTEM + + + + + +
yIpaBIIeHUs
4 CtpyKTypa CUCTEMBI + + + + +
yHpaBleHus U ee QYHKIUN
MunnMaibeHbi 0aut 3a KM 20
MaxkcuManbHbIi Oaiu 3a KM| 6 6 6 6 6 6 6 6 6 6 40




MuHHCTEPCTBO HAYKH M BbicLIero odpa3osanus P®
DenepajibHOE TOCYIapPCTBEHHOE OI0KeTHOE 00pa30BaTeIbHOE YUpeKIeHne
BbICILIEr0 00pa30BaHUA
«HauunoHaJIbHBIN HCCIEA0BATEIbCKHI YHUBepcuTeT « MW

dOumana OI'bBOY BO «HNY «MDHU» B r. Borkckom

Hanpasnenue noaroroku: 13.03.01 TennosnepreTuka U TeMJIOTEXHUKA

HaumenoBanue o0pa3oBaTeibHOI mporpaMMel: TenosHepreTnyecKue CMCTeMbl M (P POBbIE TEXHOJIOTHH,
HHaTe/utekTyanbHas pacnpeneseHHas JHepretuka, llndpossie cucteMbl ynpaBjieHHs TeXHOJIOTHYeCKUMH
npoueccamu

YpoBens 00pa3oBanusi: 6akaiaBpuat

®opma 00y4eHHUsI: O4HASA

OneHouHbIe MaTepHuaJibl IO TMCHUILIMHE

b1.B.04 ABTOMATHU3ALUA TEXHOJIOI'MYECKHUX ITPOHECCOB

Bosxkexknii 2023



OneHouHble MaTepualibl 10 JUCHUIUIMHE IpPEIHA3HAYEeHbl JUIs OLIEHKHU: JIOCTHKEHUS
00y4aromuMUCs 3aIUIaHUPOBAHHBIX PE3YNIbTaTOB OOYUYEHHUS M0 AUCLUILIUHE, 3Tana (OPMHUPOBAHUS
3aIUIAHUPOBAHHBIX KOMIIETCHIMI U YPOBHS OCBOCHUS JUCLUIIIIMHBL.

OneHouHble MaTepHalibl MO0 JUCLMILIMHE BKIIOYAIOT OLIEHOYHBIE CPEACTBA JAJISl IIPOBEICHUS
MEPOIPUATUHI TEKYILErO0 KOHTPOJIS YCIIEBAEMOCTH.

OneHouHble cpeAcTBa AJIs OLIEHKHU 3aIlJIaHUPOBAHHBIX PE3Yy/IbTATOB 00YUEHUS O JAUCLUUIUIMHE,
COOTHECEHHBIX C MHIAUKATOPAMHU JTOCTHKECHHS KOMIICTEHIINMN:

Konmpr
3armiaHupOBaHHBIE PE3YIIBTATHI 00yIEHHS
UHIUKATOPOB OI1IeHOYHOE CPENICTBO
10 JUCLIUIIJIMHE
JOCTHXKCHUSA (TI/IH nu HaI/IMeHOBaHI/Ie)
KOMIICTCHIIUHN
3HaTL:
OCHOBHBIE TIPUHITHITH TTIOCTPOCHHUS CUCTEM MK-1.1 Tect «OCHOBHBIE TOHATHUS U TPUHITUTIBI
yIpaBJICHUS ' YIPABJICHUS»
o Tect «MaTtemaTHueckoe OnucaHue
MaTeMaTUYeCKU armapaT TeOpUn
T1IK-1.1 3JIEMEHTOB CUCTEM aBTOMAaTHYECKOTO
ABTOMATHUYECKOTO YIIPABJICHUS
YIPABJICHUS»
CTPYKTYPY U (YHKIIMH CUCTEM MK-1.1 Tect «OYHKITUN CUCTEM YIIPABICHUS
ABTOMATHIECKOTO YIIPABJICHHUSI ' TEXHOJIOTHYECKIMH TIPOIIECCAMI»

Tect «Tumnossle coeqUHEHNS 3BEHBEB B
cucremax ympanieaus. OCHOBHBIC
IIK-1.1 aIITOPUTMBI PETYJIUPOBAHUS
TecT «YCcTOMUMBOCTE IMHEHMHBIX CHCTEM
ABTOMATHYECKOT0 YITPABJICHHS

OCHOBHBIE METO/Ibl AaHAJIN3A U CHUHTE3a CUCTEM
YIIpaBJICHUS

YMmeTb:

JlabGopaTopnas pabora «MccnenoBanme
BPEMEHHBIX XapaKTEPUCTHK TUTIOBBIX
JIMTHAMUYECKHX 3BECHbECB»

WCIOJIb30BaTh OCHOBHBIC METO/IbI AaHAIN3A U
JlabGopaTopnas pabora «MccnenoBanme

CHHTE3a CHCTEM aBTOMAaTHYECKOT0 K-1.1

YaCTOTHBIX XapaKTEPUCTUK THUIIOBBIX
YIpaBIeHH

JTUHAMHYECKIX 3BEHbEB»
3ammTa pacdeTHOro 3adaHus
(3amanme Nel-2)
JlabopaTopHas padora «OmnpenencHue
MepeaaTovHor PyHKINN 00BeKTa

YIIPaBIEHUS 110 IKCTIEPUMEHTATBHOM
000CHOBaHHO BEIOMPATH CTPYKTYPHI M CXEMBI MEePEXOIHON XapaKTEPUCTHKEY
ABTOMATH'ECKOrO PEryINpOBAHHA K-1.1 JlabopaTtopHas paboTa «Onpez[eneljne
YIpaBIeHHS MPOCTEUIITNX TEXHOIOTHIECKIX ONTUMAJIHHBIX TTAPAMETPOB HACTPOHKH
00BEKTOB perymnsaTopoB no pacmupeHson AOUYX

Pa30MKHYTOU CHUCTEMBI
3ammra pacueTHOro 3aaHus (3alaHue
Ne3-4)

Coaepixkanue oneHo4HbIX cpeacts. lllkana n kpurepun oneHuBaHus

Tect «OcHOBHBIE MOHATHS U NPUHUIMIIBI YIIPABJICHUA»
Tect cocrout u3 5 Bonpocos. Bpems BeimonHenus 10 MuHYT.
[Tpumep Bapuanra Tecra:

1. ... —meneHampaBleHHOE BO3JICHCTBUE HA KaKOE-THOO YCTPOHCTBO, 0OBEKT.

2. ... — KaHaJ CBA3M, [0 KOTOPOMY MH(OPMALIKS O TEKYILIEM COCTOSIHUUA 0O0BEKTa YIpaBICHUs
MIOCTYIAET B YIPABIAIOLIEE YCTPONUCTBO.

3. YCcTaHOBUTE COOTBETCTBHE MCKAY ONIPCACIICHUAMHA U TIOHATUAMUA



OmnpenesieHus

1. cucrema, B KOTOpOM HE OCYILIECTBIISIETCS] KOHTPOJIb YIIPaBIIsIeMOM
BEJIMYMHBI, T.€. BXOAHBIMHU BO3ACHCTBUSMHU €€ YIPABJISIOIIETO
YCTPOMCTBA SIBJSIOTCS TOJIBKO BHEITHHUE (3aJa1011ee 1 BO3MYILIAOIIEE)
BO3/ICHCTBHUSL.

2. cucTema, B KOTOPO# BXOJHBIMH BO3JICHCTBUSMU €€ YIIPABIISIONIETO
YCTPOMCTBa SIBJISIFOTCS KaK BHEIIHEE (3aJatolllee), TaK U BHYTPEHHEE
(KOHTPOJILHOE) BO3JICHCTBHUSI.

3. cucreMa, B KOTOpPO# BXOJIHBIMHU BO3JICHCTBHSMU €€ yIPABISIOMIETO
YCTPOMCTBA SIBJISIOTCS KaK BHEIIHUE (3a/1af01llee U BO3MYIIAIoIIee), TaK U
BHYTpEHHee (KOHTPOJIbHOE) BO3ACHCTBHSL.

IHonsiTust
a) pa30MKHYTasi CUCTEMa yIPaBJICHUS
0) KOMOMHMpPOBaHHAS CUCTEMA YIIPABJICHHUSI
B) 3aMKHYTasl CUCTEMa YIIPaBJICHHUSI

4, ... — cucTeMa ymnpaBlieHUs, AITOPUTM (PYHKIITMOHHUPOBAHUS KOTOPOU COICPIKUT
npeaAnrcCaHrue nogaCpKNBaTh 3HAYCHUC ynpaBHﬂeMOﬁ BCJIIMYMUHBI ITIOCTOAHHBIM
X(t) = x3 = const.
5.  HempepsIBHBIN (aHAJIOTOBBIN) CUTHAJ MPEACTaBICH HA PUCYHKE ...

x(® Xt (0

a) 6) B)

Ilo pesyibmamam mecmupoearnusl 6blCmaesjisiemcs.

— 6 6ayuToB, €CiM MPABUIIBHO BHITIOJIHEHO He MeHee 90% 3amaHuid.
— 5 GaytoB, eciu MpaBWIIBHO BHITIOJHEHO He MeHee 70% 3a1anuii;
— 4 Gayna, eciM MPaBHIIBHO BHINIOJIHEHO He MeHee 50% 3a1aHuid.

Tect «MaTemaTH4ecKoe ONMMCAHNE 3JIEMEHTOB CHCTEM ABTOMATHYECKOI0 YIIPABJIEHHS»
Tect coctout u3 6 Bonpocos. Bpems BeimonHenus 10 MUHYT.
[Tpumep BapuaHTa TecTa:

1.

OnpenennTh NePEAATOUHY0 (QYHKIIUIO B ONIEPATOPHOM (POpPME CUCTEMBI YIIPABIECHHS,
KOTOpas OMMMUCBhIBACTCA CICAYHOIIUM YPABHCHUCM (y — BBIXOJ, U — BXOI[):
y+4y +3y =5u +u.

3amnmcarb ,[[I/I(l)(l)epeHI_[I/IaJIBHHe YpaBHCHUSA CUCTCMbI YIIPABJICHUA C OJHUM BBIXOJOM Y U

ABYMs BXOOaMH U U V:
S5p+4
p3+2p2+4p+3

p+2
p3+2p2+4p+3°

w,(p) = w,(p) =

YCcTaHOBUTE COOTBETCTBHE MCKAY 3BCHBAMU U UX MEPCAATOUYHBIMU (I)yHKI_II/IHMI/I

3BeHo




1. Ge3BpIHEPITMOHAOE (ITPOIOPIIHOHATHFHOE)

2. anepuoandeckoe (MHepIHOHHOE 1-T0 mopsaKa)

3. uaeanpHO MU PEpeHIUPYIONIee

4. uHTETpUpYIOLIEE

Ilepenatounas pyHKIMsA

a)Wp) =k
6)W(p) =+
B)Wp)=k-p
D W)=

4.  YcTaHOBHTE COOTBETCTBUE MEXKY ONPEJCIICHUSIMU U TEPMUHAMU

Onpenenenust

1. PeaKHI/IH 3BCHA WJIM CUCTEMBI Ha CIMHUYHOC CTYIICHYATOC BO3[[617[CTBPIC IpH HYJICBBIX
HavaJIbHBIX YCJIOBUIX.

2. PeaKHI/IH 3BCHA WJIM CUCTEMbI Ha CITMHUYHOC UMITYJIbCHOC BOSﬂeﬁCTBHe IpU HYJIEBBIX
HavaJIbHBIX YCJIOBUIX.

3. 3aBUCUMOCTbH OTHOIIICHHS AMIITUTYJ] BBIXOAHOT'O 1 BXOJHOI'O CUT'HAJIOB OT YaCTOThI

4.3aBUCUMOCTH 3ala3abIBaHNs BBIXOJHOI'O CUTHAJIa 110 OTHOIIEHUIO K BXOAHOMY

TepMHHBI

a) UMITyJIbCHAs epexoHas (BecoBast) XapaKTepHCTHKA

0) ¢azo-yacToTHasl XapaKTePUCTHKA

B) MepexoJIHasi XapaKTePUCTHKA

T') aMIUIUTYAHO-4aCTOTHAsI XapaKTEPUCTUKA

5. IlepexomHas XapaKTepUCTHKA MPOTIOPIIMOHAILHOTO 3BEHA MTPE/ICTaBICHA Ha PUCYHKE. ..

1G]

=R R VR,

1 1 1 1
o 1 2 3 4 0 02 04 06 08

t t

a) 6) B)

6. HepexonHaﬂ XapPaKTCPUCTHUKA AlICPUOAUICCKOI'O 3B€HA IPCACTABIICHA HA PUCYHKE. ..

3
1
hit) 2 h(t)
1 0.3
o 1 1 1 1 ——
0 0 40 60 80 DD 2 4

2 6 8
t

t t

a) 0) B)

Ilo pe3ynvmamam mecmupoganusi 6blCMasiAaemcs:
— 6 6amioB, eclii MPaBUIIBLHO BBITIONHEHO He MeHee 90% 3amaHuii.
— 5 6amioB, ecliv MPaBUILHO BBITIONHEHO He MeHee 70% 3amanmii;
— 4 Gana, eclii IPaBUIILHO BBITIOJIHEHO HE MeHee 50% 3amanuii.



Tect « @yHKIMHU cHCTEM YNPABJICHUS T€XHOJIOTHYeCKHMH NPOLECCaMM»
Tect cocrout u3 6 Bonpocos. Bpems BbinoaHenust 10 MuHyT.
IIpumep BapuanTa Tecra:

1.
2.

... — TIEpBUYHBIE TTpeoOpa3oBaTeNy, MpeAHa3HaYeHHbIE 115 cOopa HHpOopMaIu

... ACY TII — cOBOKYITHOCTb JA€HCTBUI CUCTEMBI, HAIIPABJICHHBIX HA JOCTH)KEHHE YACTHOM.
LEJIH YIIPABICHUS.

VYkaxwure nHGOPMAITMOHHBIE (PYHKIIUH:

a) IMCTAaHIIMOHHOE yIPABJICHHE;

0) perucTparusi BeIUUMH;

B) CUTHAJIM3ALIMS;

I') aBTOMAaTHYECKOE PETYITNPOBAHUE;

1) TMarHOCTHKA COCTOSTHHS TEXHOJIOTUIECKOTO 000PY/IOBAHUS.

NuauBuayanbHOE TUCTAaHIMOHHOE yIIPABICHUE 03HAYAECT:

a) OJIMH KOMaHJHBIM anmnapat MOXeT yNpaBisTh HECKOJBKUMHU MPUBOJIAMU C TOMOIIbIO
CIIEIIMAJIBHOTO YCTPOMCTBA;

0) KaXXJIplil KOMaHIHBIN anmnapat yrnpasJsieT CBOUM MPHUBOJIOM;

B) YIpaBJE€HHE HECKOJbKMMHM MPHUBOJAMH BO BCEX TEXHOJOTHMUYECKUX pEKHUMax
MOJUYUHSAETCS KECTKOW JIOTHKE, W OHM MOTYT ObITb OOBEIMHEHBl B TpYMIY,
YOPaBJISEMYIO OJJTHAM KOMaH/JHBIM alIlapaToM.

... yIpaBJeHUe IpeIHa3HaYeHOo JUIsl Iepejaun YIpaBIISIOIUX BO3ACHCTBUM OT OnepaTopoB
WM aBTOMATHYECKHX YCTPOMNCTB B TEXHOJOTHYECKYIO CXeMy OOBEKTa MyTeM H3MEHEHUS
COCTOSIHUSI MEXaHU3MOB COOCTBEHHBIX HYXJ, VIPaBISIOMIMX 3JIEKTpOHArpeBaTesnel,
3aMOPHBIX U PETYIUPYIOIINX OPTaHOB.

Perynupyromue oprassl ... TUIIA U3MEHSIOT PacXo/l CPEbl 3a CUET U3MEHEHHSI CKOPOCTU U
TJIOLIAIM CEYEHHUSI TIOTOKA MPH MPOXOKIEHUH €T0 Yepe3 IpOCCeIupyoliee yCTPOUCTBO,
TUIPABINYECKOE COMPOTUBICHUE KOTOPOTO SIBJISIETCS BETUYMHOMN MepeMEHHOM.

Ilo pesyibmamam mecmupoearnusl 6blCmaesjisiemcs.

— 6 6ayuToB, €C/M MPAaBHIIBHO BHITIOJIHEHO He MeHee 90% 3amanuil.
— 5 GayutoB, eciy MPaBWIIBHO BHITIOJHEHO He MeHee 70% 3a1anuii;
— 4 Gayna, eciy MPaBUJIBHO BHITIOJIHEHO HEe MeHee 50% 3a1anuid.

Tect «TunoBbie coeUHEeHHUs 3BeHbEB B ccTeMax ynpapieHusi. OCHOBHbIE AJITOPUTMbI
peryjupoBaHus»

Tect coctout u3 5 Bonpocos. Bpems Beimonuenus 10 MuHyT.

[Ipumep BapuaHTa TecTa:

1. I/1306pa3HTe CUCTEMY, COCTOAIIYHO M3 N MOCICAOBATCIIBHO COCAMHCHHBIX 3BCHBLCB, U

HaiauTe e€ mepeaaToyHyro (QyHKIUIO
2. llepenarouyHasi GyHKIHS CUCTEMBI, TPEICTABICHHON Ha PUCYHKE

u
— W1 —)Q—) W2 W3 *)Oy_,
T S wa T

UMCECT BU/. ..

_ w1(p)-w2(p)
) W) = e e rwae)

_ w1(p)w2(p)
) W) = ey wamwam




B) W(p) = 12220 (W3(p) + W4(p))

3.  Cratudeckoe aropuTMHUIECKOE 3BEHO N300paKEHO Ha PUCYHKE. ..

b |/ y _x HE Ly _x _i_ AN
71
y=kx y=X y=d—)t(
a) 6) B)

4.  Ilpu nponopuuOHAIbHOM AJITOPUTME PETYIUPOBAHMUS:
a) yIpasJIsolee BO3JACUCTBUE MPOMOPIIMOHATEHO CUTHATY OIITHOKY;
0) ympasistolee BO31eCTBUE MPOMOPIIMOHATFHO HHTETPaTy CUTHANIA OIITUOKY;
B) YHPaBISIOLIEE BO3JEHCTBUE MPOMNOPLUUOHAIBHO KaK CaMOMY CUTHAJly OLIMOKH, TakK W
€ro UHTerpaiy;
) yIpaBJsiollee BO3ACHCTBUE MPONOPIHOHATIBHO KaK CaMOMY CUTHAJy OLIMOKH, TakK W
€ro MpOU3BOTHOM;
1) yIpaBisiollee BO3AeWCTBHE MPONOPIHOHATIBHO KaK CaMOMY CHTHalTy OIIMOKH, Tak U
€ro MHTErpally U MPOU3BOTHOM.
5.  brnaromaps sTomy peryistopy nocturaercs a3gpdext ynpexaenus. Henocratkom sBnsercs
HEBO3MOXKHOCTh 00€CTIeueHUsI BBICOKON TOYHOCTH PEryIHMpPOBaHUSI.
a) I1 — perynsrop;
6) U — perynsrop;
B) [IN — perynsarop;
r) [1JI — perynsrop;
n) [TU]1 — perymsTop.

Ilo pe3ynvmamam mecmuposanus 6blCMAaBIAeMcsL:
— 6 6ayToB, eciM MPaBWJIBHO BHITIOJHEHO He MeHee 90% 3amanuii.
— 5 GayutoB, eciy MpaBWIIBHO BHITIOJHEHO He MeHee 70% 3a1anuii;
— 4 Gaya, ecny MPaBUJIBHO BHITIOJIHEHO He MeHee 50% 3amaHuii.

TecT «YCcTONYNBOCTD JIMHEHHBIX CHCTEM ABTOMATHYECKOT0 YIIPaBJICHUSI»
Tect cocrout u3 5 BonpocoB. Bpems BeinosiHenus: 10 MUHYT.
[Ipumep BapuaHTa TecTa:

1. Cdopmynupyiite HOHATHE YCTONUNMBOCTU CUCTEMBI.

2. Jlast Toro 4TOObI CUCTEMA YIIPaBJIEHUs OblIa yCTOWYKBA, HEOOXOIUMO U JOCTATOYHO:
a) 4TOOBI BCE KOPHH €€ XapaKTePHCTHYECKOTO YPAaBHEHUS HMMEIU OTPHULIATEIbHYIO
BEIIECTBEHHYIO 4YacTh;
06) 4roOBl BCE KOPHU €€ XapaKTepPUCTHUECKOTO YPAaBHEHMS HMENIH IOJIOKUTEIbHYIO
BELIECTBEHHYIO YacTb;
B) 4TOOBI BCE€ KOPHH XapaKTEPUCTUYECKOTO YPaBHEHUS ObLIM JIEBBIMH.

3. AnreOpandeckue KpUTEPUU YCTONUUBOCTH
a) Payca-I"ypBuiia;
0) MuxaiinoBa;
B) JIrenapa-Illunapa;
r) HaiikBucra.
4.  Ha kakoMm pucyHKe M300pakeHa yCTOMYMBAs CUCTEMa



5. Cdopmynupyiite KpuTepuii ycroitunBoctn Muxaiinosa.

Ilo pes3yiomamam mecmupoeanusl 6blCmaesjisiemcst.

6 0asuIoB, €Cci IPABUIIHLHO BBHITIOJTHEHO HEe MeHee 90% 3amaHuii.
5 GaioB, eciu MPaBMIIHLHO BBIIOJTHEHO HEe MeHee 70% 3amaHuii;
4 Ganna, eciv NMPaBUIILHO BBIMTOJTHEHO HE MeHee 50% 3amaHuid.

Boinosinenue u 3ammTa J1abopaTopHbIX padboT

Pabora Nel. HccienoBanue BpeMEeHHBIX XapaKTEPUCTHK THIIOBBIX JTMHAMUYECKHUX 3BEHbEB.
KoHTposnbHBIE BOITPOCHL:

1.

Yro Takoe «tumoBoe 38eH0» CAP? HazoBure THUIIOBEIE 3BEHBA.

2. Yto Takoe nepematounas pyakuus CAP? Uto oHa XapakTepusyer.
3. Uto Takoe «BpemMeHHbIe XapakTepucTuku CAP»?

4. Yto npencraisieT coO0M eAMHUYHAS cTyneHYaTast QyHKIUS?

5.
6
7
8
9

Uto Ha3bIBaeTCA NEPEXOJHON XapaKTEPUCTUKOMN ?

. Uto nmpeacraBisieT co00i eMMHNYHAS UMITYJIbCHAsT (DYHKITHS?

Uto Ha3bIBaETCS UMITYJIbCHOU MTEPEXOTHOM (BECOBOM) XapaKTEPHUCTUKOM?

Kakas cBsi3p Mex 1y mepeaTouHol GyHKIMEH 1 BpeMEHHBIMH XapaKTEPUCTHKAMHU?

Kak wMeHsitoTCs BpeMeHHbIE XapaKTepUCTHUKU CTAaTHUYECKUX 3BEHbEB C H3MEHEHHUEM
ko3 duimenTta ycuneHus 38eHa’?

10. Kak oTau4uTh KOJIEOATEILHOE 3BEHO OT Arepuoan4CCKOro 3B€Ha II-ro MopsgJKa 1o BUAy

nepeaaToyHoi GyHKIuu?

1lo pe3zynomamam 3awumol 1a60paAMOpPHOU pabomvl bLICMABNAEMCA:

6 0OamioB, ecnu JiaboparopHas paboTa BBIOJHEHA BEPHO, TPAMOTHO OQOpMIICHA, IaHBI
MPABHJILHBIE OTBETHI HA KOHTPOJIBHBIC BOIIPOCHI;

5 OamnoB, ecnu JabopaTopHas paboTa BBIMOJIHEHA BEPHO, TPAaMOTHO O(OpMIICHA, HO TIPU
OTBETaX Ha KOHTPOJILHBIC BOMPOCHI OBUIH JOMYIIECHBI OITUOKH;

4 Gamna, ObUIH TTOTPENTHOCTH MPH BBITIOJHEHUN U 0(DOPMIICHUH J1a0OpaTOPHOK pabOThI, HO
Ha KOHTPOJIbHBIE BOIIPOCHI ObLIN JaHbI MPABUIHHBIE OTBETHI.

Padora Ne2. HccieqoBanne 4aCTOTHBIX XaPAKTEPUCTHK THIIOBBIX JUHAMUYECKHX 3BCHbEB.
KoHTposbHBIE BOIPOCHL:

1.

oM wN

Yro Takoe «tunosoe 38eH0» CAP? HazoBUTE TUIIOBBIE 3BEHBS.
Yto Ha3pIBacTCA YaCTOTHBIMU XapaKTEPUCTUKAMMU?

Kak onpenensercs AUX?

Kak onpenensercs ®UX?

Kak crpourcs AOYX?

ADYX u ee Bzaumocss3b ¢ AUX u PUX.



Ilo pe3ynemamam 3auumol 1a60pamMopHOU padbombl 6bICMABIAENCA:
— 6 OamnoB, ecnu nmabopatopHas paboTa BBINOJHEHA BEPHO, TPaMOTHO odopmiieHa, TaHBI
MPaBUIbHBIE OTBETHI HA KOHTPOJILHBIE BOTIPOCHI;
— 5 GamioB, ecnu JlabopaTtopHast padoTa BBHIIOJIHEHA BEPHO, IPAMOTHO O(OpMIICHA, HO TPH
OTBETaX Ha KOHTPOJIbHBIC BOMIPOCKI OBUIN JIOMYIIEHBI OIIMOKH;
— 4 Gama, ObUTH MOTPEUTHOCTH MPH BBIIOJHEHUU B O(POpPMIICHUU JTAOOPAaTOPHO pabOTHI, HO
Ha KOHTPOJIbHBIC BOIPOCHI OBUIN JIaHbI TPABUIIbHBIC OTBETHL.

Padora Ne3. Onpenesienue nepegaroyHoi pyHkuuu o0beKTa ynpapjieHHs 110
JKCIIePUMEHTAJILHOM NepPexoHOH XapaKTepuCTHKe.
KoHTposbHBIE BOITPOCHL:

1. Yro Ttakoe «runosoe 38eHO» CAP? Ha3zoBuTe TUIIOBBIE 3BEHbSI.

Uro Takoe nepenarounas pynkuust CAP? Uto oHa Xapakrepusyer.
[lepenaTounble PyHKINN OCHOBHBIX COEIMHEHUH TMHEIHBIX 3BEHHEB
Kax momy4arot kpuByto pasrona?

a ko

Kak WMeHsfoTcsT BpeMEHHBbIE XapaKTePUCTHKH CTAaTHYECKHX 3BEHHEB C W3MEHEHUEM
ko3¢ duimeHTa ycuieHus 3BeHa?

6. Uto Ha3pIBaeTCs BpEMEHEM pa3roHa 00beKTa?

7. Urto Ha3BIBACTCS CKOPOCTHIO pa3roHa’?

8. Uro Takoe 3ama3pIBaHUE MMPOIIecca PETyTHPOBAHMUS?

Ilo pe3ynomamam 3awumuol 1a60paAmMopHoL pabomvl 6bICMABIAENCL:
— 6 OamoB, ecnu JabopaTopHas paboTa BBIOJIHEHA BEPHO, TPaMOTHO OGOpMIICHA, TaHbBI
MPAaBHIILHBIE OTBETHI HA KOHTPOJIBHBIE BOTIPOCHI;
— 5 OGamnos, eciu JabopaTopHas paboTa BBHINIOJHEHA BEPHO, TPAMOTHO OQopMIieHa, HO TIPHU
OTBETaX Ha KOHTPOJILHBIC BOMPOCH OBUIH JIOMYIIEHBI ONTUOKH;
— 4 Ganna, OBUIM MOTPEITHOCTH TIPH BBITIOJTHEHUH U 0(OPMIICHUH Jab0OpaTOpHO pabOThI, HO
Ha KOHTPOJIBHBIC BOTPOCHI OBLJIM JJAHBI IPABHIIbHBIC OTBETHI.

Padora Ned. OnpenesieHue ONTHMAIbHBIX NAPAMETPOB HACTPOWKHU PeryJisiTOpoB 1o
pacumupennoit ADUYX pazoMKHYTOH CHCTEMBI.
KoHTposbHBIE BOIIPOCHL:
1. IlosicHuTe TOCTOMHCTBA U HEAOCTATKU JIMHEHHBIX 3aKOHOB PETYJINPOBAHUS.
2. IlepenaTouHble (GYHKIIUN OCHOBHBIX COEIMHEHHN JIMHEHHBIX 3BEHBEB.
3. JlaiiTe ompenesneHue yCTOMYMBOCTU CUCTEMBI C (U3MYECKON M MaTeMaTH4ecKOll Touek
3peHusl.
4. Kputepuii ycrtoitunBoct HaiikBucra [Uisi CHUCTeM, YCTOWYMBBIX U HEYCTOWYMBBIX B
Pa30OMKHYTOM COCTOSIHUH.
5. Hcnonb3oBanue mokasaress KojaeOaTeIbHOCTH JUIs ONIpe/IeNIeHuUs 3anaca yCTOWYMBOCTH.
6. Kakoil xapakTep nMeeT nepexoAHbIi Ipoliecc B yCTOWUYNBOI U HEYCTOHYMBOM cuctemax?
7. Yto npencTaBisioT co0oi KpuTepun Kadectna?
8. Ompenenure Mmoka3zaTelld KayecTBa IMEPEXOJHOTO Ipollecca M YacTOTHbIE IOKAa3aTelH,
MOSICHUTE UX (PU3HUECKUI CMBICI.
9. B ueM yn00CTBO M HEAOCTATKH MHTETPATIBHBIX KPUTEPHEB KauecTBa?
10. Kakum 06pa3oM 3KCIIEPUMEHTAIBHBIM IyTEM MOYKHO OLIEHUTh Ka4eCTBO PaOOThI
CUCTEMBI?

Ilo pesyibmamam 3auiumal Jza60pamopH0ﬁ pa607’l’lbl BblCMABJIAEMCA.



— 6 OamnoB, ecnu nmabopatopHas paboTa BBINOJHEHA BEPHO, TPaMOTHO odopmiieHa, TaHBI
MPaBUIbHBIC OTBETHI HA KOHTPOJIbHBIE BOTIPOCHI;

— 5 GamioB, ecnu JabopaTtopHast padoTa BBHIIOJIHEHA BEPHO, IPaMOTHO O(OpMIICHA, HO TPH
OTBETaX Ha KOHTPOJIbHBIC BOMIPOCHI OBUIN JIOMYIIEHBI OIIHOKH;

— 4 Gamra, ObUTH MOTPEUTHOCTH MPH BBIIOJHEHUU B 0(POpPMIICHUN JTAOOPAaTOPHO pabOTHI, HO
Ha KOHTPOJIbHBIC BOIPOCHI ObUIN JIAaHBI TPABUIIBHBIC OTBETHI

PacuerHoe 3aganue «Pacuer OHHOKOHTypHOﬁ CHCTEMbBI ABTOMATHYECKOI'0 PEryJIMPOBaHUs»

PacuetrHoe 3aaHue BHIIOJHAETCS B (OpME JOMAILIHETO 3aJJaHUs 110 UHAWBHIyaIbHbIM BapUaHTaM.
Coniep>xaHue pacyeTHOI O 3a/IaHHUs:

Yacts |. Tlomyunts MaTemaTudeckoe OnrcaHue 0ObeKTa yIpaBIeHuUsI.

Yacts Il. TIpoBecTr cHHTE3 CUCTEMBI aBTOMATUYECKOTO PETrYyJIMPOBaHUS ISl O0OBbEKTa YIpaBJIECHUS
u3 1.l

Yactes 1. IIpoBecTr mpoBepKy Ha yCTOMYMBOCTB IOJYYEHHOW CHUCTEMBI PErYJIUpPOBAHHUs, MCIIOJIb3YS
OJIMH U3 KPUTEPUEB YCTOMUHUBOCTH.

Yacte IV. IlpoBectn pacuer mnokaszaresiedl KadyecrBa IO MEPEeXOJHOW XapaKTEPUCTUKE 3aMKHYTON
CHCTEMBI PEryTUPOBaHUSL.

CpOK BBINOJTHEHHSI paCYETHOT'O 33/IaHHUS [0 OKOHYAHUIO N3YUEHUS MOIYJIS.

I1o pe3ynbmamam binoIHeHUs PACYEMHO20 3A0AHUsL BbICINABNACHICA:

— 6 0ayuIoB, €CIIM BCE 3aJ]aHMs BBITOJIHEHBI TPABIIIBHO, HA 3aIIUTE TAaHBI BEPHBIC Pa3BEPHYTHIC
OTBCTHI HAa ITOCTABJICHHBIC BOIIPOCHI;

— 5 0aJyIoB ecii BCE 3a/1a4M PACUETHOTO 33JaHHs BBITIOJTHEHBI MPABUIILHO, HO Ha 3aIUTE MPH
OTBETE Ha HEKOTOPHIE W3 TOCTABJICHHBIX BOIPOCOB JOIMYIICHBI HETOYHOCTH JHOO IaHBI
HETIOJIHBIE OTBETHI;

— 4 Oayuta, ecny BCE 3aJaHMs BBITIOJHEHBI MPAaBWIBHO, HO HA 3aIUTE OTBETHI Ha BOIPOCHI
cojiepxat rpyObie ommmOKH TMOO OTBETOB HET.

IIpomeskyTOUHAs aTTeCTALMS
5 cemecTp
JK3aMeH
DK3aMeHaIMOHHBIN OMJIET BKIIIOYAET JIBa TEOPETUUECKUX BOMPOCA U MPAKTHUECKOE 3a/IaHUE.
[Ipumepbl TEOpETUYECKUX BOIIPOCOB OneTa:

1. OcHoOBHbIEC MOHATHS U ONPECIICHUS TEOPUU ABTOMATUYECKOTO YIIPABICHUS.

2. Knaccudukanus cucreM aBTOMaTHYECKOTO YIPaBJICHUS.

3. OCHOBHBbIE IPUHIUIIBI CUCTEM YIPABICHUS.

4. CrocoObl MaTEMaTHYECKOTO OTUCAHUS 3BEHHEB U CUCTEM.

5. Cocrasnenue auddepeHuanbHbIX YpaBHEHUN JTMHEHHBIX CUCTEM.

6. TumnoBbie TUHAMHYECKHE 3BEHbSI.

7. Coenunenusi 3BeHbeB. llepenatounple (GYHKIHH OCHOBHBIX COEIUHEHUN JTUHEHHBIX
3BEHBEB.

8. BpemeHHbIE XapaKTepUCTUKU JTHHEHHBIX 3BEHBEB.

9. YacToTHbIe XapaKTEPUCTUKHU JIMHEHHBIX 3BEHbBEB.

10. Ilepenarounble (hyHKINU JTUHEHHBIX 3BEHBEB.

11. ITonsTHe 06 yCTOMYNBOCTH JIMHEHHBIX CUCTEM.

12. TToxa3zaTenu kauecTBa yrpasieHUsI ACY B IepexoIHOM peKUMe.
13. NudopmanronHbie GyHKIUNA CUCTEM YIPABICHHUS.

14. Vnpasnsronue GyHKIUH CUCTEM YIIPaBICHUS.
15. BcniomorarenbHble (yHKIUU CUCTEM YIPaBJICHUS.



[TpuMepbl MPaKTHUESCKUX 33 JaHUN:
1. Onpenenuth MepeaaTovyHyr0 (GYHKIUIO B ONEPaTOPHOW (GOpPME CHUCTEMbI YIPAaBICHHS,
KOTOpast OTIMCHIBACTCS CIICAYIOIINM YpaBHEHHEM (Y — BBIXOJI, U — BXO[T):
Y+ 4y + 3y = 5u +u.
2. Banucath audhepeHanbHbie YPaBHEHUS CHCTEMbI YIIPABJICHUS C OJJHUM BBIXOJIOM Y U
JBYMS BXOJaMH U U V:

W) = Srpmrrs W) = s,

34+2p2+4p+3’ 342p2+4p+3°
3. OnpenenuTs niepeaTOuHy0 QYHKIUIO CICIYIONICH CHCTEMBI:

W W w2
|

W1=2,W2=%,W3=p,W4=5.

- W

4. o 3a1aHHOMY XapaKTEePUCTUUECKOMY YPaBHEHUIO UCCIIEI0OBATh YCTOMUNBOCTh CUCTEMBI:

A+ 25 +32% 4+ 422 +21+1+0.

5. Ilo 3amanHO nepenaToyHoi (GyHKIIMM Pa30MKHYTOM CHCTEMBI MCCIEI0BaTh YCTOMUHNBOCTh
3aMKHYTOM CHUCTEMBI ¢ MOMOIIBIO KpuTepus HalikBucra:

10
W(p) = —y
6. OnpenennuTs NEPEXOIHYIO U BECOBYIO (DYHKIIMH CJIEAYIOIIETO 3BCHA:

5
0,1p+1"

W(p) =
7. JlaHO 3BE€HO, KOTOPOE OMUCHIBACTCS YPABHCHUEM:

y + 2y = 10u.
31ech Y — BBIXOAHAS IEpeMeHHast, U U V — BXOJHbIE TIEpEMEHHBIE.
J1J1g KaXk10r0 3B€Ha OINPEICIHTD!
1) mocTOsIHHBIC BPEMEHH U MepeAaToYHbIe KOIDDHUIIUCHTHI,

2) COOCTBEHHBIE OIIEPATOPBI U OTIEPATOPHI BO3ICHCTBHS;
3) mepenarouHbie QYHKIIUH.
8. HaiiTi aMImuTyiHO- ¥ (pa304acTOTHYIO XapaKTEPUCTHKH CIICTYIONIETO 3BCHA:

_ 5(p+1)
w(p) = p(0,1p+1)"

Bpems noarorosku orseta — 60 MUHYT.
[To pe3ynbraraM OTBETA HA SK3aMEHE BBICTaBJISETCS:

— 36-40 OamoB, ecid NPaBUJIBHO BBINOJHEHO NPAKTHUECKOE 3a/aHue, W TIpU OTBETE Ha
BONPOCHI HK3aMEHALIMOHHOTO OWjieTa M Ha JIONMOJIHUTEIbHbIE BOMPOCHl OOydarouIuiics
MOKa3aJl, 4To BJIAJEEeT MaTepHaoM U3y4EHHOH MUCHMIUIMHBI, CBOOOJHO NMPUMEHSET CBOU
3HaHUS 7151 00BSCHEHUS PA3IMYHBIX (PAKTOB WIN pEIIeHUs 3a/1a4;

— 26-35, ecny MpaBUIILHO BBITIOJIHEHO MPAKTHYECKOE 3a/IlaHNe WM B HEM JIOMYILEHO He Ooiee
OJTHOW OMIMOKH, KOTOpast OblLIa CaMOCTOSITEIbHO UCIPaBIeHa 00YJaIOUIUMCS, U MIPU OTBETE
Ha BOIPOCHI 3K3aMEHAI[MOHHOTO OMJIeTa W Ha JOMOJHHUTEIbHbIE BOMPOCH OO0y4arouIuiics
JIOITyCKaeT HerpyOble OINOKH;



— 20-25 GamioB, eciau B BBINOJHEHHOM MPAKTHUYECKOM 3aJJaHUU JIOMYIEHBI TpyOble OnInOKy,
KOTOPBIC 3aTEM HCIPABIICHBI 00YyYarOIIMMCS IPU YYaCTHH IK3aMEHATOPA WM IPAKTHYECKOE
3aJlaHUe HE BBIMOJIHEHO B MOJHOM 00bEeMe, HO OOYYaIOIIMHCS CMOT JIOBECTH PELICHUE JIO
KOHIIa MPH y4acTHU SK3aMEHAaTopa, ¥ B OTBETaX Ha BONPOCHI K3aMCHAI[IOHHOTO Omiera
JOTYIIEHBI OLTNOKH;

— 0 OanoB, eciay MPAKTHYECKOE 33/laHUE HE BBHINIOJHEHO WJIM HE JAHBI OTBETHI Ha BOIIPOCHI
9K3aMEHALIMOHHOTO OMJIETa U HE BBINIOJIHEHBI KpUTepUu Ui kareropuu 20-25 6amios.

OneHka Mo JUCLMIUIMHE ONpeAesseTcss B cooTBeTcTBUU ¢ llookeHneM o GaiiibHO-pEHTUHIOBOM
cucreme i cTyaeHToB ¢uiunana HUY «MOW» B r. BomkckoM 10 COBOKYITHOCTH PE3YJbTaTOB
TEKYIIEr0 KOHTPOJISI YCIIEBAEMOCTH M 3K3aMEHAIMOHHOM COCTABIISIOLIEH .

B 3aBucHMOCTH OT KOJIMYECTBA 0AJIIOB 3a JUCHUIUIMHY BBICTABJIACTCA:

Ouenka KoauvecTBo 60as1/10B
OTICHKA 5 («OTIUIHOY) 90 — 100 6amoB
orieHka 4 («xopormio) 76 — 89 Gamnos
OIICHKA 3 («yIOBJICTBOPUTEIHHO)) 60 — 75 Gamios
OTIeHKa 2 («HEYIOBIECTBOPUTEIHHO)) 0 — 59 6amioB
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