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1. ey ocBOeHMSI AUCHUIJIMHBI
Heaslo npenogaBanus Teopuu aBTomarnueckoro ympasienus (TAY) sBnsercs popmupoBaHue
y CTYAEHTOB TEOPETUYECKUX MPEACTaBICHUH O 3aKoHaxX (YHKIMOHHUPOBAHUSA CHCTEM
ABTOMATHUYECKOTO YIPABJICHUS M YMEHUS NMPAKTHYECKU HCIOIB30BaTh MeToAbl TAY B Oymymieit
WUH)KEHEPHOMU JEATEIbHOCTH.

3agauyamMu npenogaBaHus TUCHUTUTUHBI TAY SBISIOTCS:

-1aTb CTyACHTaM 3HaHUA O KﬂaCCI/I(bI/IKaL[I/II/I CUCTCM AaBTOMATHMYCCKOI'O YIHPpaBJICHUSA, MPUHOUIIAX HX
MMOCTPOCHUA 1 MOKA3aTCIIIX Ka4CCTBa UX (byHKL[I/IOHI/IpOBaHI/IH;

-06y‘-II/ITI) CTYACHTOB MCTOAAaM aHalJin3a U CUHTE3a aBTOMAaTUYCCKUX CUCTEM;

-00y4HTh CTYIEHTOB OCHOBaM Pa0OThI C COBPEMEHHBIMU MPOTPAMMHBIMU MTAKETaMH MOJIEIHPO-

BaHUA CUCTEM aBTOMATUYCCKOI'O YIIPABJIICHHA.

W3ydeHne Teopur aBTOMAaTHYECKOTO YIIPaBIeHUs TPeOyeT OT CTY/AEHTa XOpOIlIel MOArOTOBKH 110
BBICIIICH MaTeMaTHKe, B 0COOCHHOCTH IO pa3JIeiiaM.

2. MecTo TMCUMIVIMHBI B CTPYKTYpe ClieluaJInuTeTa
I[I/IC]_II/IHJ'II/IHa ((TeOpI/ISI ABTOMATHYCCKOI'O YIIPaBJICHHA» OTHOCUTCA K AUCHUITIIMHAM 00s13aTeNBLHON YacTH
brnoka 1 «luctumumast (Mogynn)» (b1) ocHOBHOM 00pa3oBaTeNbHOM MPOrpaMMBI CIIEITHATTUTETA.
I[I/IC]_II/IHJ'II/IHa HUMECT METOAUYCCKYIO B3aUMOCBA3b C JUCHUIITIMHAMU JIMHEWHAas aJIrera, YU CJIICHHBIC MC-
TOI.
TpeGOBaHI/IHMI/I K «BXOJAHBIM)» 3HAHUAM U YMCHHUAM o6yqafomeroc;1, HCO6XOJII/IMBIM JJIA OCBOCHUSA JUC-
OUITIIUHBI, ABJISAKOTCS:
- 6a30BbIE 3HAHNS OCHOB MAaTEMaTHYECKOTO aHAIN3A;
- 3HAHHS CIEIUANLHBIX TTIaB BhICHICH MaTeMaTuky: U depeHInaIbHOe HCUUCIICHHE, PEILICHHE CHCTEM
THEHHBIX auddepeHIaTbHbIX YPaBHEHHH, ONlepalliy ¢ KOMIUIEKCHBIMH YHCIIAMU;
- 3HaHHUA OCHOB MaTeMaTU4YeCKON CTAaTUCTUKH M TEOPUH BEPOATHOCTEI];
- HaBBIKH PaOOTHI C TTaKeTaMM ITPUKIIAIHBIX ITPOrpaMM MaTeMaTtndeckoit ctaTucTukd (MATLAB).

3. IlepevyeHb NJIAHMPYEMBbIX Pe3yJbTATOB 00y4YeHNs MO0 JUCHUIINHE (MOTYJ/II0), COOTHe-
CeHHbIe ¢ IVIAHMPYeMbIMU pPe3yJIbTaTaMU 0CBOeHHs 00pa30BaTe/IbHON NPOrpaMMbl

B pesyabrare ocBoe-

Kon HHs 00pa3oBaTeIbLHOM IlepeveHb MIaAHUPYEMBIX pPe3yJbTaTOB
KOMIIe- NMporpamMmsbl 00y4aro- 00y- YeHHsI MO TUCIUTLINHE
TEHIUHU muica J0JKeH 00J1a-

IaTh




[TIK-8 Cnoco-
OeH paszpado-
TaTh U 000C-
HOBATh JIOTH-
Ky paboThl
ANEKTPOHHBIX
cucteM ATC

NIIK-8.1. Obnanaer
3HAHUSIMH 00 aJrOpUT-
Max paboThI AEKTPOH-
HBIX cucteM ATC,
MPUHLINIIAX pabOThI U
YCIOBHSIX
AKCILTyaTaluu
IPOEKTHPYEMBIX KOH-
crpykuuit ATC u ux
KOMIIOHEHTOB ISl pa3-
paboTKH 1
o0ocHoBaHuA 28
JIOTUKHU paOOTHI AJIEK-
TPOHHBIX CUCTEM
ATC; UTIK-8.2.
YMeer npu- MEHATh
3HaHUA 00 anro-
puTMax paboThI JIEK-
TPOHHBIX CUCTEM

ATC,

3namo:

- TIPUHIMIIBI YIIPaBICHUS M KJIACCU(PUKAIIHIO
CUCTEM yINpaBIEHUSA, TUTOBBHBIE
IUHaAaMHUYECKHUE 3BEHBSI H HX
XapaKTePUCTUKHU;

- THIIOBBIC HEIMHEHHBIEC JIEMEHTHI.

Yuems:

- BBITIOJTHATH CTPYKTYPHBIC TPpeoOpa3oBaHus;
OLICHUTb YCTOMYMBOCTH JINHEWHOU
CTalMOHap- HOW CUCTEMBI;

- CTpOUTH (ha30BBIN MOPTPET CUCTEMBI.

Bnademo:

- pa3IMYHBIMHU NPUEMAMH COCTABJICHUS U
OITH- CAaHMS MaTeMaTHUECKUX MOJACICH
CHCTEM;

- anmmapaToM npeoOpa3oBanus Jlamaca.




MPUHLIAIIAX pabOThI U
YCIIOBHUSAX
AKCILTyaTaluu
IPOEKTHPYEMBIX KOH-
crpykiuit ATC u ux
KOMIIOHEHTOB ISl pa3-
paboTKH U
000CHOBaHMS JTOT'MKH
paboTHI dJIeK-
TpoHHBIX cuctem ATC;
NIIK-8.3. Bnageer
HaBBbIKaMU pa3paboOTKH
1 000CHOBaHUs
JIOTHKH paboThI
AIIEKTPOHHBIX CUCTEM

ATC.

4. CTpyKTypa M cojep:KaHHue IUCHUIIIHHBI
OO0mast TpyI0EMKOCTh TUCHHUILIUHBI COCTaBIs€T 3 3a4€THBIX €AUHMIBI, T.e. 108 akajgeMudeckux
yaca (13 HUX 98 yacoB — caMoCTOsITeNbHAsl pad0Ta CTY/IEHTOB).
Paznensr nucuumuinnsl « Teopust aBTOMaTHUECKOTO YIIPABICHU U3y4aloTcs Ha 3 Kypce B 6
cemMecTpe.
CtpykTypa U colepKaHue JUCHUIUIMHBI «Teopus aBTOMaTUYECKOTO YIPaBICHUS» [0 CPOKaM U
BUJaM paboThl oTpaxxeHsl B [Ipunoxenun 1.

Conep:xanue pa3iejioB JUCHHMILIMHBI

1) MaremaTruyeckre MOAeJIH U JUHAMHYECKHE XAPAKTEPUCTHUKHU JMHEHHBIX CTa-
HMOHAPHBIX CHCTEM aBTOMATH4Y€CKOI0 peryjupoBanusi * Bpenenue. Anmapar Tteopuu
aBTOMATH4YeCcKoro ynpasJjenus. [lousiTusi: onTuMu3anus, peryJupoBaHue, KOppeK- Hus.

. O6mas ctpykrypHas cxema CAY.

. Knaccudukanus CAP, B ToM unciie cTaTH4eCKUe U aCTaTUYECKUE.

. [Tonyuenue maremarnueckux mMojeneil. Mertonuka cocTaBlieHHsl ypaBHEHUM "BXO/I-
BEIXOX". BXOogHBIE CUTHAIILI.

. JIuneapuzauusa ypasaenuii CAP. [Ipuniun cynepno3unum.

. [IpeobpazoBanne Dypre. [loHATHE YaCTOTHON XapaKTepuCTUKH. Mcioap30Banne ya-
CTOTHBIX XapaKTEpUCTHUK AJisl onpeaeneHus peakiuuu CAP. DxcneprMeHTaabHOE ONpeesICHuUE.

. [IpeobpazoBanme Jlartaca. CoiicTBa npeodpazoBanwms Jlammaca.

. [onsarue nepenarounoit pynkuuu. [loustue JIAX. Ceazp UX u [1O ("s", "jw", "p").

. Tunoselie cTpykTypHbie 3B€Hbsi CAP. [Tpumep BoiBoga [1® anepuonnydeckoro 3seHa

. Crpykryphubie npeoOpazoBanusi cxem JICC. Ilpumepsl. Bugsl [1® (3amknyTast, mno
OInoOKe).

. KonebarenpHoe 3BeHO - cBoiicTBa. ObmIas Tabnuia cBoicTB TUMIOBBIX [1D.

. [TocTpoenue UX, JIAX coennHEeHUI TUIIOBBIX CTPYKTYPHBIX 3BEHBEB.

. Hurerpan Hroamens. Csazp UTID ¢ UX u [1O.

. Onucanune CAP B npoctpancTBe coctossHuiA. Marpuna nepexoza, csoiictsa. Kano-

HUYECKUE HOPMBHI,
4



® praBJ'If[eMOCTL, Ha6J'IIOI[a€MOCTB.

2) YCTOHYHUBOCTD JIMHEHHBIX CHCTEM . Iousitue ycroitunBoctu CAP.
Heo0xonumoe u 1octarouHoe ycjaoBue ycroiiuuBoctu. CoiicrBa. [IpyHumnn aprymenra.
. YacTtorHble kputepun ycrohuumBoctd. Kpurepuit Muxainosa. Kpurepnit Haliksu-

cTa-Muxaitiosa.



. Monuduxkarus kputepust HaiikBucta-MuxaiinoBa st aCTaTHYECKUX CUCTEM.

. ['paHUIIBI MPUMEHUMOCTH METOIOB OLEHKH C TIOMOIIBIO YACTOTHBIX KPUTEPHEB.

. 3anac yCTOMYMBOCTH.

. AHaIMTUYECKUE KPUTEPUU yCTOMUMBOCTHU: KpuTepuii ['ypBuna, Payca, 3yooBa

. I'paHUIIBI TPUMEHUMOCTH METOIOB OLIEHKHU C TOMOIIIbIO aHATTUTHUECKUX KPUTEPHEB..

. Bnusiaue napamerpoB CAP nHa ycroitunBocTs: D-pazduenue, kopHeBoi ronorpad.

3) KadecTBO cHCcTEM aBTOMATHYECKOr0 PeryjiupoOBaHHUS © IMonsiTe  Kave-
crBa CAP. IlepBuunble noka3arejim KauecTsa.

. YacToTHbIE U UHTETpaJIbHbIE METO/Ibl OLIEHKH KaueCTBa.

. CBsI3b 4aCTOTHBIX XapAKTEPUCTHUK C NEPEXOTHON (PyHKIMEH.

. CrniocobHOCTh 0TpabOTKM cHUrHaloB Kak oreHka kadectBa CAP. KoadowurmenTs:

omuOku. CmocoObl BBIYKCIEHHS KOIDPUIIMEHTOB OmMHOKW. BnusHume acrarusma Ha
KO3 GUIMEHTHI OMMOKH U YCTAaHOBUBIIYIOCS OIIHOKY.

4) Koppexkuus cucrem aBromarudeckoro peryanposanus © Cunres CAP. OcHOBBI
CHHTe3A.

. Bunpl cuateza CAP (CTpYKTYpHBIH, TapaMeTpUISCKUN ).

. [Monxoxaw! k koppekiuu CAP.

. Meron xenaemoit JIAX ConoloBHMKOBA. AJTOPUTM CHHTE3a, CBSI3b YACTOTHOM Xa-
PaKTEPUCTUKH U TIEPBUYHBIX TTOKa3aTeNel KauecTBa I MUHUMAIIbHO(A30BbIX 3BEHBEB.

. [T /1-peryaarop. TunoBsie 3BeHbSI KOPPEKIIUH.

. Teopust uyBcTBUTENBHOCTU. [IOHSITHE MHBAPUAHTHOCTH.

5) MaremaTuyeckre MOJeJIU HeJJMHEHHBIX IeTEPMUHUPOBAHHBIX CUCTEM .

ITonsiTHe HeTMHEHHBIX ccTeM. THMoOBasi CTPYKTYpHAas cXxeMa HeJTMHEHHOH CHCTEeMBI.
Buabl HeJTMHEHHBIX 3JIEMEHTOB.

. [Tonstue dazooit mockoctu. [Toctpoenue $ha3oBbIX quarpamm, METOJI MPUIIACOBHI-
BaHMSL.

. [TocTpoenue nuuuii nepexatodeHus. Croap3sui pexxum. Metoa n3okiauH. Biusi-
HUE 00paTHOM CBSI3U Ha JIMHUM NIEPEKITIOUEHUS B PEIEHHOMN cUCTEME.

. MHuMBIE TMHUN TEPEKITIOYEHUS], TPAaBUIO NOCTPOCHHS. YUET YUCTOTO 3ama3/blBa-
HMSL

. [TonsTre aBTOKONEOAHMIA, OLIEHKA TApaMETPOB aBTOKOJIEOaHHIA.

. I'apmonnueckas nmuueapusanus. Pag @ypre. [Ipumep npoxokaeHus CUTHAIOB Yepes

HEJTMHEHHBIN dneMeHT. [ umnoresa GuibTpa.

. BriBoa ypaBHeHHs nuHeapu3anuu. Pacder kodQpuIneHToB TMHeapu3aiuy Ha Mpu-
Mepe.

6) YeToiiuMBOCTh HEJIMHEHHBIX CHCTEM . IlonsiTHEe YCTOMYMBOCTH HEJIH-
HelHbIX cucTteM. Ocoldble pexuMbI IBUKEHUS HEJTMHENHBIX CHCTEM.

. MeTob! OLIEHKH YCTOHYMBOCTH IIMKJIa aBTOKOJIEOaHUM: anredpandeckue, rpaduye-
CKHeE.

. Huarpammsl Jlamepes. [IpoBepka 1iukia aBTokose0aHuil Ha yCTOWYMBOCTb.

. MeTob! OLIEHKH YCTOHYMBOCTH aBTOKOJIEOaHHUN: HCIOIb30BAHUE YACTOTHBIX KpHUTE-

pueB Muxaitnosa, HalikBucra-MuxaiinoBa. AHaJIOTHH C yCTOMYMBOCTHIO TUHEHHBIX CUCTEM.

. ®da3oBasi TpaHUIa YCTOMYUBOCTU. AJITOPUTM MTOCTPOECHUSI.

. BbIHYyXIEHHOE IBUKCHUE HEIIMHEWHBIX CUCTEM IIPU FaPMOHMYECKOM BO3ACHCTBUMU.
OyHnknua cMemeHud. PacmmpeHne METOOUMKM HAa IOUCK BBIHY)KICHHOIO JBHIKCHUS
IIPOU3BOJIBHOIO AETEPMUHUPOBAHHOIO CUTHAJIA.

. OO0mme 1oaxXoasl K OLIEHKE yCT%ﬁqHBocm CHUCTEM. YCTOWYMUBOCTH MO JIsmmyHOBY.



[TepBas metoma JIsamynosa. [ToHsTHE YCTOWYMBOCTH B OOJIBIIIOM, B MaJOM, aCUMIITOTHYECKON

YCTOMYMBOCTH.

. VYpaBuenue JIsnyHoBa. Teopema 00 yCTOHYMBOCTH M T€OpEMa O HEYCTOMYHUBOCTH.

. Kpurepuu runepycroitunBoctu (a0CONIOTHON ycTONUNBOCTH). YacTOTHBIN KpuTEpUid
B.M. Ilonoga.



7) HccnenoBanue cjaydailHbIX NMPOLECCOB B CHCTEMAaX aBTOMATHYECKOI0 peryJiu-
poBaHus . IMousitue cayyaiinbix Beau4uH. [IpuiioskeHue OCHOBHBIX
XapaKTepUCTUK B 3aaa4yax uccienosanusa CAP: maremarnuyeckoe o:kujganue, 1ucnepcus,
CNEeKTPaJibHas VIOTHOCTb, KOPPeJIALus.

. CBoiicTBa XapaKTEPUCTUK CITyYaWHBIX BEJIMYUH, TOHATHE CUTHAJA "Oenbli Tirym".

. [IpoxokneHue ciy4aiiHOro CUrHaja 4epe3 JIMHEWHYIO CTallMOHapHYIO CUCTEMY aB-
TOMaTHYECKOT0 peryaupoBaHus. BeIBoA ypaBHEHUsI CBSI3HU CIIEKTPAIbHBIX INIOTHOCTEH.

. Maremarnueckue monenu croxactuueckux CAP B mpoctpancTBe coctosiHuil. [luc-
MIEPCUOHHBIE YPaBHEHUS.

. ®opmupytomuit puistp. [lpumepsl mpuMeHeHus..

. Mertonb! uccnenoBanus HenuHeilHbix CAP npu ciywaiiabix BozaeictBusx. Iloaxo-
Jbl K CTaTUCTUYECKOW JTMHEAPU3ALIHH.

. CpaBHeHHE METOJOB CTaTUCTUYECKOM NMHeapus3anuu. Jkcendbu, byron (Kazakos),
[Tynikos.

8) CuHTe3 cHCTEM aBTOMATHYECKOI0 ynpaBJjeHus. OnrumMusauusi. .

MopanbHoe ynpasjeHue. MeToabl Ha3Ha4eHHUs KOPHeil.

. HabGmronaromue ycrpoiicTaa.

. MeTob! ONITUMH3AIMY CHCTEM aBTOMaTUYeCKoro ynpasieHus. [lonsarue GpyHKImo-
Haja KayecTna.

. Krnaccuueckoe BapuannonHoe ucuncienue. [Ipumenenne ypasaenuit Jlarpanxka nis
ONTUMU3ALUH.

. [Tpunnun makcumyma [loHTpsiruHa.

. [IpumeHenne nonxoqoB Npu (PUKCUPOBAHHOM U HE (PUKCUPOBAHHOM BpPEMEHU
yIpaBiIeHUs. YpaBHEHHE TPAHCBEPCAILHOCTH.

. [Tpumep ontummzaruu ynpasienus (bpaxuctoxpona).

. Merox JOMHAMHYECKOTO MPOrpaMMHUpOBaHUs. YpaBHeHHe [ amuibToHa-SkoOH-
bennmana.

. Metoabp! croxacTuueckod onTuMu3zanuu. 3anada Bunepa. ®@unsrpa Kanmana.
[TpuHIUTT pa3neauMocTH.

. 3agaya AKOP (ananutrueckoe KOHCTPYUPOBAHUE ONTUMAIBHBIX PETYISITOPOB).

9) HccnenoBanne TMCKPETHBIX CHCTEM ABTOMATHYECKOI0 YIIPaBJICHUS °

Jduckpernnie CAY. Tunbl KBAHTOBAHUSA: KBAHTOBAHHE 10 YPOBHIO, 110 3HAYEHH IO

. IIpocTpaHCTBO COCTOSIHUI U MOZENIN HENPEPBIBHO-TUCKPETHBIX CUCTEM.

. Tunossie 3BeHbs1 AUCKpeTHBIX CAY. Bimsaue skctpamnonstopa. CpaBHEHHE peak-
LMY Ha TUIIOBBIE BO3JEHCTBYS HENIPEPHIBHBIX U IUCKPETHBIX CUCTEM.

. Oco0eHHOCTH MaTeMaTH4eCKOI0 MOJEIUPOBaHUS TUCKPETHBIX cucteM. Pasnuuume
HMITYJIbCHBIX M JUCKPETHBIX CUCTEM.

. Teopema KotenbHukoBa. DpPeKxT TpaHCIOHUPOBAHUS YAaCTOT.

. Ilepenarounas GyHKIUS JAUCKPETHBIX CUCTEM.

. [Ipsimoe u oOparHoe Z-nipeoOpa3oBaHHeE.

. [Ipsimoe u oOpaTtHOe W-IpeoOpa3oBaHUE.

. [IpumeHeHne METOA0B UCCIIETOBAHMSI IMHEHHBIX CTallMOHAPHBIX HENPEPBIBHBIX CHU-

CTEM JJIA CiIy4dasd JUCKPCTHBIX CAY: OLICHKa YCTOﬁQHBOCTH, KOPPCKIUA, ONITUMU3AIHA.

10) HecranuoHapHble cHCTeMbl, 00mue cBeneHusi. HecranuonapHubie CHCTEeMbI
aBTOMATH4YeCKOI0 peryiupoBaHusi. MeToabl onucaHus, MOAX0AbI K HCCJIEJ0BAHHUIO.
. ITocTpoeHune qMHaAMHUYECKHX XapaKTepPUCTUK HECTAIIMOHAPHBIX CUCTEM.
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5. O6pa3oBarte/ibHbIE TEXHOJIOTHHI



Metonuka npenojgaBaHus AUCUUIUIMHBL «Teopuss aBTOMaTHYECKOro yIpPABICHUS»» U pea-
JU3alysl KOMIIETEHTHOCTHOTO IOAXO0JA B M3JI0KEHUU M BOCHPHUATHUU Marepuasa IperyCcMaTpUBAECT
UCIIOJIb30BaHKE CIIEAYIOIIMX aKTUBHBIX U MHTEPAKTUBHBIX (DOPM MPOBENCHUS ayAMTOPHBIX U BHEA-
YAUTOPHBIX 3aHATUN:

- IIpU NIPOBEACHUU JIEKIIMH UCTONB3YIOTCs npe3eHTanun PowerPoint u TecToBble MHTEpak-
THUBHBIC 33JIaHUs, KOTOPHIE JIEMOHCTPUPYIOTCS Yepe3 CTAllMOHAPHO YCTAHOBJIICHHYIO MYJIETUMEIUN-
HYIO CHUCTEMY.

— OpraHu3anus U MpOBEICHHE TEKYIIeT0 KOHTPOJIS 3HaHUI CTyIeHTOB B (hopme OIaHKOBO-
TO TECTUPOBAaHMUS;

- 110 AMCUUIUIMHE OPTaHU30BaH PEUTHHT-KOHTPOJIb C UCTIONb30BaHHEM (OHAA KOHTPOIBHBIX
TECTOBBIX 3aJAHUI IO OCHOBHBIM Pa3/iesaM Kypca

6. OeHOYHbBIE CPEACTBA JIA TEKYIEro KOHTPOJISI YCIIEeBAE€MOCTH, IIPOMEKYTOUYHOM aT-
TeCTAIlUM MO0 UTOraM OCBOEHMS JMCUMILIUHBI M Y4eOHO-MeTOAuYeCcKoe o0ecrneyeHne caMmocTo-
AITeJIbHOM Pad0THI CTYA1€HTOB.

B nporecce oOydenusi, Ha BOCBMOM CEMECTPE HCHOJIB3YIOTCS OIEHOYHBIE CPEACTBA TEKY-
IETO0 KOHTPOJISI yCIeBaeMOCTH( CTYAEHTHI BBIMIOIHAIOT TJaOOpaTopHble padOoThl U 3aIUIIAI0T UX, 110
KQKJIOM TeME IPOBOJUTCS TECTOBBIA KOHTPOJIb.

OOpa3upl TECTOBBIX 3a/laHUN U BOMPOCOB K 3a4€Ty MPUBEIACHBI B y4eOHO—METOAMYECKOM
KOMILJIEKCE IUCIUIUIAHBI.

6.1. @oH OLIEHOYHBIX CPEJICTB /sl IPOBEAeHNs MPOMEKYTOYHOM aTTecTaluu 00y4a-
OIIMXCH N0 JUCHMILIHHE (MOYJIIO0).
6.1.1. TlepedeHb KOMITETEHITMI ¢ yKa3aHUEM 3TANOB UX (HOPMUPOBAHUS B TIPOIIECCE OCBOCHHUSI 00-
pa3zoBaTeNbHOU MPOTPaMMBI.
B pe3ynbrare 0CBOCHHS TUCITUIUTAHBI (MOAYIIST) (POPMUPYIOTCS CIISAYIONIUE KOMITCTCHITHU:

Kon B pe3yiabTare ocBoeHus1 00pa3oBaTeIbHON NPOrpaMMbl 00y4YaKO Ui Csl
KOMIIe- J0JIZKeH 00J1a1aTh
TeHIUH
ITK-8 Crnioco6eH pa3paboTarb 1 000CHOBATH JIOTHKY paOOThI DJIEKTPOHHBIX CH-
cteM ATC

B nporecce ocBoeHus 00pa3oBaTeNbHON MPOrpaMMBbl JaHHbIE KOMIETEHIIMH, B TOM YHCIIE UX OT-
JIEJIbHBIE KOMITOHEHTHI, (DOPMHUPYIOTCS TOITAIHO B XOJE OCBOCHHS OOYUYAIONTUMUCS TUCITUTUIAH
(Momyneit), MPakTUK B COOTBETCTBUHU C y4eOHBIM IJIAHOM M KaJCHJApHBIM TpadukoM y4eOHOTO
nporiecca.

6.1.2. Onucanue noka3sareseil U KpUTepHeB OLCHUBAHUS KOMIleTeHIUH, (popmupye-
MBIX 110 HTOT'aM OCBOCHHS JMCIMILJIMHBI (MOYJIsl), ONMCAHUE IKAJ OLCHUBAHUS.
[TokazareneM olleHMBaHUS KOMIIETEHIMI Ha Pa3IMYHBIX 3Tanax ux (popMHpOBaHUS SBISET-
s TIOCTHXKEHHE 00yYaIOLUIMMHUCS TNIAHUPYEMBIX PE3yIbTaToB 00yUeHHs M0 JUCUUIUIMHE (MOIYIIIO).

[TK-8- Criocoben pazpaborarh U 000CHOBATH JIOTHKY PaOOThI AMEKTPOHHBIX cucteM ATC

Kpurepuu oueHuBaHus
Ioka3arean

He 3auteno 3auTeHo
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3namo:
- TpPHUHIHUIBH
ynpaBie- HHS H
Ki1accuPpUKaAILUIO
CUCTEM YIpaBIICHUS,
T M I1 O B Bl €
IUHAMHUYECKHE
3BEHBS U HUX
XapaKTepH- CTHKH,
-T U O O B Bl €
HenadHUuHEWHEH e
3JIEMEHTEL.

OOyuaroIuiicst He 3HAET YTO TAKOE THIIOBBIC
3BeHbsl B TAY,

OOyyaromuiicss He 3HaeT METO/IbI pacyera
THUIIOBBIX 3BEHBEB,

OO0yyaromuiicss JeMOHCTPUPYET TOJIHOE
OTCYTCTBHE 3HAHHII O TOM KaK IPHMEHSTh
METOJIbI PacyeTa TH- TOBbIX 3BeHbEB B TAY,
OO0yyaromuiics: IeMOHCTPUPYET MOTHOE
OTCYTCTBHE 3HAaHMH O TOM KaK IPUMEHSThH
METO/IbI PacueTa Ie- PeJaTOYHBIX (QYHKIHH,
OIHUCHIBAIOIINX Y3JIbl TPAHC- MOPTHO-
TEXHOJIOTHYECKUX CpelcTB B TAY.

OOyuaroIHiics 3HACT, YTO TAKOE TUIIOBBIC
3Be- Hbs B TAY,

OO0yyarommuiics 3HaeT METOJIbl pacueTa TUIIO-
BBIX 3BEHBCB,

OO0yyaromuiicss 3HaeT Kak NPUMEHATh
METO/IBI pacueTa THUIOBBIX 3BeHbEB B TAY,
OO0yyaromuiics 3HaeT MPUMEHSATh METOJIbI
pacuera rnepeiaTrouHbIX (yHKIHH,
OIHUCHIBAIO- IIUX Y3JIbl TPAHCIIOPTHO-
TEXHOJOTMYEeCKHX cpencTB B TAY.

Yuems:

- BBINOJHATH
CTPYKTYyp- HbIE
npeoOpa3oBaHus;
OLICHHUTh
YCTOWYUBOCTh
JIMHEHHOU
CTallMOHap- HOU
CUCTEMBI;
- CTpOHTh

(ha30BEII TOPTPET

CHCTEMBI.

- OOygarommiics He yMEeT WM B HEIOCTATOYHOM
CTENEHH YMEET BBITOJIHATE CTPYKTYPHBIC
npeobpa3o- BaHHS,;

- Ofyuaroniuiicss He yMeeT WIH B
HEI0CTATOYHOH CTENEeHM yMEET OLCHHBATh
YCTOHYMBOCTb JIMHEHHON CTallMOHAPHOMN
CHCTEMBI;

- OOy4aroniuyiicsi He yMeeT WU B
HEIOCTATOYHOH CTENEeHM yMEeeT CTPOUTH (ha30BbIit
MOPTPET CHCTEMBI;

- OOy4aromuiicst yMeeT BBIIONHATH
CTPYKTYp- HbIe MPe0Opa3oBaHus;

- OOyu4aromuiicst yMeeT OLCHHBAaTh
yCTOHYU- BOCTh JIMHEHHOI CTaIMOHAPHOM
CHCTEMBI;

- OOyuaronuiicss yMeeT IpuMeHsITh
(a3oBbIil MOPTPET UL aHAIN3a
TpaHCﬂOpTHO— TEXHOJIOTHYECKHUX CUCTEM.

Baadems:
-pPa3MTUYHBIMHU
npuema- M U
COCTaBJICHHSI U OIU-
c a H U 4
MaTeMaTHYIE€CKHX
MOJIeNICH CHCTEM;
-ammapaTtomMm

npeobpa- 30BaHUSA
Jlammnaca.

- OOyyaroniuiicsi He BIIaJIEeT CIIOCOOHOCTHIO
COCTaB- JICHHUS U OMHCAHMS MaTEMAaTHYECKUX
MoJiesiei y37I0B TPaHCIIOPTHO-TEXHOJIOTHYECKHX
CPEACTB;

- OOyyvaroniuiicss He BIafeeT FOTOBHOCTBIO K
caMo- CTOSATEINIBHOM, HHAUBHIYaIbHOM padoTe,
NPUHATHIO PEIICHUH B paMKaxX CBOESH
po)eCCHOHANBHO KOM- METCHIINN;

- OOyyaroniuiicss He BIAJeeT CIOCOOHOCTBIO U
I0- TOBHOCTBIO BIAICTh OCHOBHBIMU METOJAMH,
crnoco- 0aMy M CpPeACTBAMH HOJYYCHHS,
XpaHeHus, mepepa- OOTKM HH(DOPMAIHH,
HCIIONIB30BaTh KOMIIBIOTEP KaK CPEICTBO PabOoThI
¢ uHpOpManuei;

OOyuwatomuiicss He BIaZeeT CIOCOOHOCTBIO U
TOTOBHO- CTBIO aHAIH3MPOBATH MATEMATHYCCKUC
MOJIEITH CHCTEMBI;
OO0yyaromuiicss He BIIaieeT CrOCOOHOCTHIO
pa3paba- THIBaTh MPOCTHIC MOJIEIH Y3JIOB
TPAHCIIOPTHO- TEXHOJIOTHYCCKHUX CPEICTB;

- OOyyaroniuiicsi He BJIaeeT TOTOBHOCTEIO
[OHHU- MarTh CyIICCTBO 3a/1a4 aHaJIN3a U CHHTE3a
00BEKTOB TPAHCIIOPTHO-TEXHOJIOTHYECKHIX
CPEACTB.

- OOy4aromniuiicst BnaseeT CriocOOHOCTBIO K
0000IEHUIO, AHATIM3Y, BOCHIPUSTHIO
rapameT- poB MOZEJIeH y3II0B
TPAHCIIOPTHO- TEXHOIOTHYCCKHUX CPECTB;

- OOyyJaromuiicst BaJieeT FOTOBHOCTBIO K
ca- MOCTOSITEIBHOI, HHANBU/YaIbHOI
paboTe, MPHHATHIO PEIICHHI B paMKax
cBocit mpodec- CHOHAIBHON KOMICTCHIIHH;

- OOyyvaroniuiicst BasieeT CioCOOHOCTBIO U
r0- TOBHOCTBIO BIaJCTh OCHOBHBIMU
METOJIaMH, CIIOCOOaMHU U CPeICTBAMHU
MOJTyYCHHUSL, XpaHe- HUsL, TepepaboTKH
HH(OPMAIHMH, HCIIOJIb30BaTh KOMITBIOTEP
KaK Cpe/IcTBO paboThl ¢ MH(MOpMa- ILHCH;

OOyuaronuiicss BiajiceT CHOCOOHOCTBIO U
FOTOBHO- CThIO NMPHMEHSATH ammapar
npeobpaszoBauus Jlamna- ca;
OOyyaromuiicss BiIageeT CHOCOOHOCTHIO
paspa- OaTeIBaTH HPOCTBIC MOJENCH Y3JI0B
TPAHCIIOPT- HO-TEXHOJIOTHYECKUX CPE/ICTB;
- OOyyvaroniuiics BIageeT roTOBHOCTBIO
MOHMMATh CYIIECTBO 3a/1a4 aHAIN3a 1 CHHTE3a
00BEKTOB TPAHCIIOPTHO-TEXHOJIOTHYECKHIX
CpEAcTB

[ITxaJbl OLIEHUBAHUS PE3YJIBTATOB IPOMEKYTOUYHOHN aTTECTALIMU U UX OIUCAHUE:!

®opMa MPOMEKYTOUHOM aTTeCTAMU: TECTUPOBAHUE.

[IpomexxyTouHast arrectauus oOydaromuxcs B (opMe TECTHUPOBAHUS MPOBOAMUTCSA IO pe-
3yJbTaTaM BBITIONIHEHUS BCEX BUIOB y4eOHOH pabOTHI, MPEIyCMOTPEHHBIX YYEOHBIM IUIAHOM IO
JAHHOM TUCUUIUIMHE (MOJIYIII0), IPH 3TOM YUUTBIBAIOTCS PE3YyJbTaThl TEKYLIET0 KOHTPOJIS yCIeBa-
eMocTu B TedeHHe cemecTpa. OIEHKa CTENEeHH IOCTH)KEHUS OOYyYaloUIMMHCS TUTAHUPYEMBIX pe-
3yJAbTAaTOB OOY4YEeHMs MO JUCHUIUIMHE (MOAYJIO) MPOBOAMTCS IPENoJaBaTeieM, BEAYIIUM 3aHITHS
10 TUCHHIUTHHE (MOYJI0) METOJOM AKCIIEPTHOW OIEeHKH. [lo MToraM MTOrOBOW aTTecTaliu II0
JUCLHUIUIMHE (MOJYIII0) BBICTABIISETCS OLEHKA «3aUTEHO» WIIN «HE 3aY4TCHOM.

K npomesxcymounoii ammecmayuu OONycKaiomcs, Moabko CmyOeHmuvl, BbINOIHUGUIUE 6Ce
8UObL YueOHOU pabomul, npedycmMompenHvle pabouetl npozpammou no oucyuniune «IIpompliiieH-
HbI€ KOHTpOJIIEPHI U cucteMbl UITY »
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Mxkana
ole-
HUBAHUSA

Onucanue

3auTeHo

OOyuaromuiics 3HaeT, YTO TAKOe THUIIOBBIC 3BeHbsA B TAY; METOBI pacueTa THUIOBBIX 3BCHBEB, KaK IPHMCEHSIThH
METOJIBI pacyeTa TUIIOBBIX 3BeHbeB B TAY, Kak IPHUMEHATh METOJbI pacueTa NepeaaTouHbIX (yHKIHI, OIUCHI-
BAIOIHUX Y3JIbI TPAHCIIOPTHO-TEXHOIOTHYECKUX CPEACTB B TAY, Kak HPUMECHSITH METO/IbI HCCIICOBAHHS CHCTEM
ABTOMAaTHYECKOTO YIPABICHHS, KaK IPUMEHSATH METO/IbI OLICHKH YCTOWYMBOCTH CUCTEM, KaK TIPUMEHSTh
METO/IBI TEOPHH aBTOMATHYCCKOTO YIIPABICHHUS, KAK HPUMCHSITh MATEMAaTHYCCKUE METObI HCCIICIOBAHMUS
CHCTEM aBTO- MaTHYECKOTO YIPaBICHHs, OCHOBEI TEOPUH aBTOMATHYECKOTO YIIPABICHHS, ¥ 3a]1a4, CBSI3aHHBIX C
MPOCKTUPOBA- HHUEM M SKCILTyaTalHeH y37I0B TPAHCIIOPTHO-TEXHOIOTHYCCKUX CPEICTB.

OOyyaromuiics yMeeT BBIIOJHSITH CTPYKTYpPHBIC IPEOOPa30BaHNs; OLCHUBATH YCTONYHBOCTD JIMHEHHON CTaIH-
OHApPHOH CHCTEMBbI; 00yJaIOIIHIiCA YMEeT MPUMEHATH (Da30BbIi MOPTPET /Uit aHANIH3a TPAHCIIOPTHO-
TEXHOJIOTHYECKUX CUCTEM, CHHTE3HPOBATh CHCTEMbI aBTOMATHUECKOTO PETYINPOBAHHS C 3aJaHHBIMHU [TapaMeT-
paMu, IPUMEHSTH /U PEIICHUS 3a/1ad YHCICHHBIC METO/IbI C UCIIONb30BaHHEM DBM, Ha OCHOBE MPOBEICHHOTO
MaTeMaTHIeCKOro aHaIn3a BEIPaboTaTh MPAaKTHYESCKHE PEKOMCHIAINH.

OOyuaromuiics BJajgeeT CioCOOHOCTHIO K 0000IICHNUIO, aHAIN3Y, BOCIIPUITHIO TapaMETPOB MOZEICH Y3108
TPAHCIIOPTHO-TEXHOJIOTHYECKHX CPEICTB; TOTOBHOCTBIO K CAMOCTOSITENILHO, HHMBHyaIbHOH padoTe,

MPHHS- THIO PELICHHUI B paMKax CBOCH MPO(eCcCHOHATBHON KOMIICTCHIINN; CIIOCOOHOCTBIO ¥ TOTOBHOCTBIO
BJIAJICTh OC- HOBHBIMH METOJAMH, CIIOCOOAMHU U CPEICTBAMH IOJIYICHUS, XPaHEeHHS, IepepaboTKu
MH(OPMALIMH, UCTIONB30- BaTh KOMITBIOTEP KaK CPEICTBO paboThI ¢ MH(POPMAIIUEii; CIOCOOHOCTBIO 1
TOTOBHOCTBIO IIPUMEHSTH anmapar TpeobpaszoBannus Jlamnaca; cnocoOHOCTBIO pa3pabaThIBaTh IPOCTHIE
MO/IeNIeH y37I0B TPAHCHOPTHO- TEXHOJIOTMYECKHX CPEICTB;:

TOTOBHOCTBIO IOHUMATh CYILIECTBO 33/1a4 aHAJIM3a U CUHTE3a 00BEKTOB TPAHCIOPTHO-TEXHOIOINUECKUX
CPEICTB, CIIOCOOHOCTBIO B YCIOBHSX PA3BHTHS HAyKU U M3MEHSIONICHCS COIHAIBHON NPAKTHKU K IIEPEOLICHKE
HAKOIUICH- HOTO OIIbITA, aHAJIM3Y CBOMX BO3MOKHOCTEH, TOTOBHOCTBIO IPHOOPETATh HOBBIC 3HAHMS,
HCIIONB30BATh PA3INd- HBIE CPEICTBA U TEXHOIOTUH O0YUSHUs, CIOCOOHOCTBIO M TOTOBHOCTBIO K
HPAKTHYECKOMY aHAIIM3Y JIOTMKH Pa3- JMYHOTO POJA PACCYKACHHM, K ITyOIMYHBIM BHICTYIUICHUSIM,
apryMEHTallUH, BeJCHHIO JUCKYCCHU U MOJICMHUKH;* TOTOBHOCTBIO BBIIBHTH €CTECTBEHHOHAYUHYIO CYIIHOCTh
1po06sIeM, BO3HUKAOIIHUX B X0/1€ NPO(ECCHOHAIBHOM AESTEIbHOCTH, U CIIOCOOHOCTBIO MPHBIICYb IS UX
PEIICHUSI COOTBETCTBYIOIINI (PU3HKO-MaTeMaTHUECKHUI ala- Par; TOTOBHOCTHIO pa00TaTh HaJ IPOCKTAMH 10
aHaJIN3y y3JI0B TPAHCIIOPTHO-TEXHOJIOTMYECKUX CPEJICTB; CIIO- COOHOCTBIO UCIOJIB30BaTh METO/IbI AHAIIM3A 1
MOZICITHPOBAHUS JINHEWHEIX Y3JI0B TPAHCIIOPTHO-TEXHOIOTHIECKHX CPEJICTB;: CIOCOOHOCTBIO OLICHUBATh
HapaMeTphbl yCTOWYMBOCTH Y3JI0B TPAHCIIOPTHO-TEXHOJIOTHYECKUX CPEJICTB; CIIOCOOHOCTBIO PACCUUTHIBATH
CXEMBI U 3JIEMEHTHI OCHOBHOTO 000PYZOBaHUsI, BIOPHYHBIX LIETIeH, YCTPOUCTB 3aIIUTHI U y3JI0B TPAHCIOPTHO-
TEXHOJIOIMYECKHX CPE/ICTB; CIIOCOOHOCTBIO PACCUHTHIBATH PEXKUMbI PAOOTHI y3- JIOB TPAHCIOPTHO-
TEXHOJIOTHYECKUX CPEeJICTB; 00yJaromuiics BlaieeT TOTOBHOCTEIO Pa3pabaThiBaTh TEXHOIOTH- YECKHE Y3IbI
TPaHCIOPTHO-TEXHOJIOIMYECKHX CPE/ICTB;* TOTOBHOCTBIO Y4aCTBOBATh B UCCIICIOBAHUM OOBEKTOB H CHCTEM
TPaHCIIOPTHO-TEXHOJIOTHUECKUX CPEICTB.

He 3aureno

OOyuaromuiics He 3HAeT YTO TaKOe THIIOBLIC 3BeHbs B TAY, MeTOIbI pacueTa THUIIOBBIX 3BEHLEB, KaK IPHMe-
HSITh METO/IbI PacueTa THIIOBBIX 3BeHbeB B TAY, Kak NPUMEHATh METO/bI pacueTa MepeaaTouHbIX (yHKIHMIL,
OIHCHIBAIONINX Y3/IbI TPAHCIIOPTHO-TEXHOJIOTHYECKUX CPeACTB B TAY, Kak NMPUMEHATH METObI HCCISTOBAHUS
CHCTEM aBTOMATHYECKOTO YIPABJICHHUs, OCHOBBI TEOPHU aBTOMAaTHYECKOIO YIIPABICHUS, U 3a/1a4, CBSI3aHHBIX C
MIPOEKTUPOBAHKEM H SKCILTyaTaluell dIeKTPOTEXHUIECKOT0 000pyI0BaHHU, KaK IPUMEHSATH METOBI TCOPHU
auddepeHInanbHbIX ypaBHEHUIT, KaK HPUMEHSATh METO/IbI TEOPHH (yHKIIHIT KOMILICKCHOTO IIEPEMEHHOT0, KaK
MIPUMEHATH METO/BI TEOPHU BEPOSITHOCTEN U MAaTEMATUIECKOI CTaTHCTHKHL.

OOyuarouuiicss He yMeeT WM B HEOCTATOYHO CTEHIEHN YMEET BBINONIHATH CTPYKTYPHBIEC IIPeoOpa3oBaHums;:
OLICHHUBATh YCTONYMBOCTD JINHEWHON CTAl[IOHAPHOU CHCTEMBL; - CTPOUTH (ha30BBIM OPTPET CHCTEMBL; © CHHTE-
3MPOBATh CUCTEMBI ABTOMATHYECKOTO PEryIHPOBAHUS C 3a1aHHBIMHU TTapaMETPAMH; IPUMCEHSTD JUIs PELICHHUs 3a-
J1ad YHCIICHHBIE METOBI C HCIIONB30BaHHeM DBM; Ha 0CHOBE IPOBEACHHOTO MaTEMAaTHIECKOTO aHAIN3a BhIpa-
60TaTh MPAKTUYECKHUE PEKOMEH IALIMH.

OOyuaronuiics He BJajeeT CIIOCOOHOCTBIO COCTABICHUS M OIMCAHMS MaTEeMAaTHIeCKUX MOJieIel y3I0B
TpPaHC- MOPTHO-TEXHOJIOTHYECKUX CPEJICTB; TOTOBHOCTBIO K CAMOCTOSITEIILHOI, MHANBU/IyalIbHOI padoTe,
NPUHATUIO PELICHUH B paMKaX cBOeH MpodeCcCHOHAIBHON KOMIETEHIINH; CIOCOOHOCTBIO X TOTOBHOCTBIO
BJIaJICTh OCHOB- HBIMM METOJAMH, CIIOCO0AMM U CPEACTBAMM HOTy4YEHHUs, METOAAMH XPAHEHHs, IePepabOTKH
nH(OpMAIHY, HC- MOJIB30BAaTh KOMIIBIOTEP KaK CPEACTBO PaboThI ¢ HH(OpMAIHEl; CIOCOOHOCTHIO 1
TOTOBHOCTBIO QHAJIN3MPOBATh MaTeMaTHYECKUE MOJICIIH CUCTEMBI; CIIOCOOHOCTBIO pa3pabaThiBaTh HPOCTHIE
MOZISITH Y3JI0B TPAHCIIOPTHO- TEXHOJIOTHYECKUX CPEICTB; HABBIKAMU aHAIM3a U CHHTE3a 00BEKTOB
TPaHCHOPTHO-TEXHOJIOINUYECKHX CPE/ICTB; CHOCOOHOCTBIO B YCIOBHSX Pa3BUTHs HAYKU U H3MEHSIOLICHCS
COIMAIBHOI IPAKTHKY K IEPEOLICHKE HAKOILICH- HOTO OIIbITa, aHATH3Y CBOMX BO3MOXKHOCTEH, TOTOBHOCTBIO
pHoOpeTaTh HOBbIC 3HAHMUSI, HCIIOJIB30BaTh Pa3Ny- HbIC CPEJICTBA M TEXHOIOTHH 00yUYCHHUS; TOTOBHOCTBIO K
MIPAaKTHYECKOMY aHaJIN3y JIOTHKH Pa3IHIHOTO POJA pac- CY:KACHUMH, K ITyOIUYHBIM BEICTYIUICHHSM,
apryMeHTalluH, BEJIEHHIO TUCKYCCHHU U MOJIEMUKH; TOTOBHOCTBIO BbI- SIBUTh €CTECTBEHHOHAYUYHYIO CYIIHOCTh
po6ieM, BO3HUKAIOMINX B X0/ IPO()eCCHOHAIBHON NEATEIbHOCTH, U CIIOCOOHOCTBIO IPUBIEYb IS UX
pEIICHHUS COOTBETCTBYIOMINI (PM3HKO-MAaTEMAaTHYECKHUI alapar; FOTOBHOCTBIO pabOoTaTh HAJl MPOCKTAMU
TPAHCIIOPTHO-TEXHOIOTHYECKHX CHCTEeM H M UX KOMIIOHEHTOB; CIIOCOOHOCTBIO UC- IOIb30BaTh METOILI
aHaJIM3a ¥ MOJICIIUPOBAHHS y3JI0B TPAHCHOPTHO-TEXHOJIOIMUECKHX CPEJICTB;* CIOCOOHO- CThIO OLICHUBATH
YCTOHYMBOCTB APAMETPOB y3I0B TPAHCIIOPTHO-TEXHOIOTHIECKHUX CPEACTB U KOHCTPYKIHUIL; CIOCOOHOCTBIO
PACCUUTHIBATH CXEMBI U 3JIEMEHTBI OCHOBHOTO 000PYI0BaHMS, BIOPUUYHBIX LIEIEH, yCTPOICTB 3aIlUThI 1
ABTOMATHKH y3JI0B TPAHCIIOPTHO-TEXHOJIOTHIECKHX CPEACTB; CIIOCOOHOCTBIO PACCUUTEIBATE PEKUMBI PaOOTHI
Y3JI0B TPAHCIIOPTHO-TEXHOJIOTMYECKHX CPEJICTB, OIPEIEIIATh COCTaB 000PYIOBAHUS 1 €r0 APAMETPhI, CXEMBbI
Y3I10B TPAaHCTIOPTHO-TEXHOJIOTHIECKHX CPEACTB; TOTOBHOCTHIO Pa3padaThIBaTh TEXHOIOTHIECKHE Y3IIbI
TPaHCHOPTHO-TEXHOJIOINUYECKHX CPE/ICTB;* TOTOBHOCTBIO y4acTBOBATh B MCCIICI0BAHUH OOBEKTOB U y3JIOB
TPaHCIIOPTHO-TEXHOJIOTHYECKUX CPEICTB.

7. Y4eOHO-MeTOAN4YeCKOe M MH(OPMAIHOHHOE 0O0ecneyeHue TUCUMIINHBI.
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OcHoBHasi TUTEpPaTypa, KOTOPOU CTYIEHTHI JOKHBI MOJI30BaThCS MPU CAMOCTOATEIHHON
pabote U 1pu KypcoOBOM ITPOESKTUPOBAHUH:
1. becekepckuii B.A. Teopus cucrem aBromarndeckoro ynpasienus. / [Toros E.IT. CII6, 2004
- 752c.
2. BoctpukoB A.C. Teopus aBTroMaTndeckoro perynupoBanus. / @paniy3osa [LA. M.:Beicii.
mk., 2004 - 365c.
3. EpodeeB A.A. Teopus aBromatudeckoro ynpasienus. CII6.:Ilomurexnnka, 2003
4. Ilox pen. BoponoBa A.A. Teopus aBTOMaTH4eCKoro ympasieHus B 2-x 4. / Menckuii b.M.
M.:Bercimi.amk, 1986
5. Makapos .M. Jlunelinple aBTOMaTHueckue cuctemMsl. M.:Mammnoctpoenue, 1982 - 504c.

6. MaprsaxosB A.U. Havana teopun TMHEMHBIX CUCTEM aBTOMATHYECKOTO yNpaBieHus. M.:
MI'ny, 2010 - 246c.

JlonoTHUTeIbHAS JINTEPATypAa.
7. Illono E.Il. Teopus TMHEHHBIX CUCTEM aBTOMAaTUYECKOTO PETYJIUPOBAHUS U YIIPABIICHHUS.
M.:Hayxka, 1978
8. ®areeB A.B. Pacuer aBTomMaTrnueckux cucreM. M.:Bricmn. mik., 1973
9. Top¢ P. CoBpemennsie cuctemsl ynpasienus. / bumon P. M.: JIabopatopus bazoBsix 3Ha-
Huii, 2002 - 832c.
10. Mupomnuk U.B. Teopus aBromaruueckoro ynpasiaeHus B 2-x 4. CII6.:ITutep, 2005

11. MaptskoB A.U. Teopus aBTOMaTHYECKOTO YIIPaBICHUS: COOPHUK 3a7a4 U YIPOKHCHH.
M..MI'Y, 2008 - 147c.

B) IPOrpaMMHOe oOecrieyeHrne U HHTePHeT-pecypcehl:
[Tporpammuoe obecrieuenue 11T MATLAB CAIIP Autocad u Accel Eda

F) 3J'IeKTp0HHO-06p330BaTeﬂbele PECYPChI

DOP Haxonutcs B pa3paboTKe.

8. Mamepuanvno-mexnuueckoe odecneuenue OUCYUNIUHDL.
CnenuanusupoBanHas yyeOHas naboparopusi HOL| «Kubeppusnueckue cucremsr» Ayn. 2614,
2618 AB4379 ocunamennsie mporpammamu MBTY 3.5 u Matlab.

[Iporpamma cocrasnena B coorBercTBuu ¢ TpedboBanussMu @I'OC BIIO u yueGHbIM M1aHOM
no crienuansHoctu 23.05.01 «Ha3zemMHBbIe TPAHCHIOPTHO-TEXHOJIOTHYECKHE CPEACTBA.

9. MertoauyecKkue peKOMEHIAUM IJIsl CAMOCTOATEIbHOI PadoThl CTY1€HTOB

CamocrosiTenbHast paboTa CTYICHTOB HaIlpaBlieHA HA PEIICHUE CIEAYIONINX 3a1a4:

a) YCBOEHHUE U 3aKperieHue TEOPETHUECKUX 3HAHUI 0 OCHOBHBIM BONPOCaM TEOPUHU aBTO-
MATHYECKHUX CUCTEM B Ha3eMHBIX TPAHCTIOPTHBIX CPENICTBAX;

0) GopmupoBaHHE AHAUTUTHYECKUX CIIOCOOHOCTEH NMPUMEHUTEIHHO K aHAJIM3Y KadecTBa U
YCTOHYHMBOCTHU yNPABICHUS HA36MHBIMHU TPAHCIIOPTHO-TEXHOJIOTUYECKUMU CUCTEMAMH.

B) Pa3BUTHE CIIOCOOHOCTEH K JIOTHYECKH apTyMEHTHPOBAHHOMY aHAJIN3y W OOOCHOBAHHIO
MPAaBUJILHOTO PEIICHHs TI0 BBIOOPY MapamMeTpOB CHUCTEM YIPABICHHUS B y3JIaxX HA3€MHBIX TpaHC-
MOPTHO-TEXHOJIOTUYECKUX CPE/ICTB..

[lepeueHs BOIIPOCOB Il CAMOCTOSATENILHOU pabOThl pACCMOTPEH B MPHIIOKEHUH b.

10. Meroanyeckue peKOMeHIANNH IJIfRIPenoIaBaTeist
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HPUJIOKEHUSA k pabdoueii mporpamme

A. CtpykTypa u coaepKaHue TUCIUIIIINHBI
b. ®oHp O1LIEHOYHBIX CPENCTB
B. Temaruka naboparopHbsix paboT
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CTpykTypa u conep:kanue TucHUILIUHBI «Teopusi aBToMaTH4YecKoro

YupaBJeHHUS MO CIICNUAJIBHOCTH

23.05.01

«
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BOCHLMOM
ceMecTp

1.1

MartemaTndeckue
MoOAeJIU U JUHAMH-
yecKHe
XapaKTePUCTUKHU
JMHEHHbIX
CTAIMOHAPHBIX CHCTEM
aBTOMaTH4e- CKOIro
peryjiupoBaHuse
BBene- nue. Annapar
TeOpuHU aBTOMaTH4e-
CKOI'0 yIpaBJIeHHs].
IlonsTus: oNITH-
MH3aIus,
peryJiupoBaHue,
KOppeK- uust

1.2

JlabopaTopHas padora
Nel

Beoanoe

3aHATHE.

Texuuka

0e30macHO

CTH.

3HAKOMCTBO C
nabopaTtopHbIM 000-
pyZlOBaHUEM

1.3

YecTOoOHYHNBOCTSH
JUHEHHBIX CHCTEM.
I o # a1 T M e
ycroiiuuBoctu CAP.
He- o0xoaumMoe m
A0CTATOYHOE YCJO-
BHE YCTOYMBOCTH.

CBoiicTBa.
IIpuHIUN aprymMeHTa.

17

1.4

JlaGopaTopHasi pabora
No2

H3ydeHue crarnyeckux
U JIMHAMU- YECKHUX
CBOMCTB 3JI€eMEHTapHBIX
M-




HENHBIX 3BeHbeB CAY
[0 UX Mare-
MAaTH4YECKUM MOJENISIM
Ha I1K.

1.5

KauecTtBo cucrem
aBTOMATH4Ye- CKOT'0
peryJupoBaHusi.
IlonsiTHEe KavecTBa
CAP. Ilep-
BHYHBIE NMMOKA3aTeJIH
KaJecTBa.

1.6

JlabopaTopHas paGora
Ne3 1zyuenune
CTaTUYECKUX U JUHAMH-
YEeCKHUX CBOMCTB
JJIEMEHTAPHBIX JIH-
HeHEBIX 3BeHbeB CAY
10 UX Mare-

MAaTH4YC€CKUM MOACIIAM

1.7

Koppexknus cucrem
aBTOMAaTH4e- CKOro

peryJupoBaHmusi.
Cunres CAP. OcHOBBI
CHHTE3A.

1.8

JlaGoparopnasi paGora
Neq V3yuenue
CTaTUYCCKUX M JUHAMHU-
YECKHX CBOMCTB
3JIeMEHTapHbIX JIU-
HEHHEBIX 3BeHbeB CAY
[0 MX Mare-

MaTHU4Y€CKUM MOACIIAM

18

1.9

MaTtemMaTH4yYecKHeE
MO €eJIH HeJM- HelHBIX
JeTEPMUHUPOBAHHBIX
cu- crem. IlonsiTue
HeJUHEeHWHBIX CH-
ctemMm. TumoBasn
CTPYKTYpHas cxe- Ma
HeJdMWMHeWlHOM
cCHcTeMbBI. Buansl
HeJHUHEMWHBbI X
7JIEMEHTOB.




1.1

JlabopaTopHas paGora
Ne§ UccnenoBanue
THUTIOBBIX

3BEHbEB CUCTEM U
MOCTPOCHUE UX
nepexo;i-

HBIX XapaKTEPUCTHK.

10

1.1

YecrToiiuuBocTh
HeJIMHEHHBIX CUCTEM .
IlonsiTHe ycTOMYMBOCTH
HeJMHEHHBIX CHCTEM.
Oco0ble pexuMBI
JBUKEHHUS

HeJIMHEHHBIX cucTeM

1

1.1

JlabopaTtopHnas paGora

[

12

19




DKcnepuMeHTalbHOE
UCCIENOBaHUE
CTAaTUYECKUX U
aCTaTUYECKUX CH- CTEM
AaBTOMAaTHUYECKOTO
perynupoBa-

HUSL.

1.1

MccaenoBanme
CIYYaWHBIX NpoO-
HeccoB B cHCTeMaXx
aBTOMaTH4e- CKOIO
peryJupoBaHusi.
IlonsiTHe ciry4ailHBIX
B e J H 4I MU H .
Hpuanoxenmne
OCHOBHBIX XapakTe-
pPUCTHK B 3ajxaydax
ucciaenopanusas CAP:
MaTeMaTH4YeCKoOe
O H 1 aHHUE,
AMCHOHepcCcHHd,
CIIeKTpaJibHaA IUIOT-
HOCTB, KOppeJIsus.

13

1.1

JlaGoparopHnas paGora
Ne7

Uccaenosanne
HEJIMHENHEIX CHCTEM

14

1.1

CuHTe3 cHCTEM
ABTOMATHYECKOIO
ynpaBJdeHH.
Onrumuzanuga. Mo-
JajibHOE yIpaBJIeHHUeE.
MeTtoanl Ha3HAYEHHUSA
kopHeii. Hcciaenosa-
HHEe JUHCKPEeTHBIX
cucTeM aBTOMaA-
THY€EeCKOTO
ynpaBJdeHH.
duckper- nbie CAY.
Tunbl KBAHTOBAHHUSA:
KBaHTOBaHHE MO
YPOBHIO, 110 3HA-
YeHH IO

15

20

1.1

JlabopaTopHnas padora
Ne8

Asemomamuueckue
pe2ynAamopul

16




1.1

HecrtanuoHnapHbie
CHCTEMBI, 00- IMHe
cBeEeageHH A .
HecranuonapHsie
€C M ¢ T e M Bl
AaBTOMAaTH4YE€CKOroO
pery-

JupoBanus. MeToasbl
ONUCAHMSA, MOAXOAbI K
HCCJICJOBAHUIO.

17

1.1

JlaGopaTopHasi pabora
Ne9

Asmomamuueckue
pe2yisamopul.
Yemoriuusocmo

18

21




Dopma
ammecmayuu

19-
21

Bcero gacos 1o
UCIIAIUINHE

98

Bcero yacos 1o
MUCHUILIHHE

108

22




[Ipunoxenue b

MUWHUCTEPCTBO HAYKHU N BBICIHEI'O OBPA3OBAHUA
POCCHUICKOU ®EJEPALINU
denepaibHOE rOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YUPEXKICHUE
BBICIIET0 00pa30BaHUs
MOCKOBCKUY NOJUTEXHUYECKUN YHUBEPCUTET

Hampasnenue noaroroBku:
23.05.01 «<Ha3zeMHbIe TPAHCIOPTHO-TEXHOJIOTHYECKHE CPEICTBA)

®OHJT
OIIEHOYHBIX CPEJICTB

MO YYEBHOM JUCUUILIMHE
«Teopnﬂ ABTOMATHYECCKOIO lepaBJIEHI/Iﬂ»

Cocras: 1. [lacnopt ¢oHIa OLIEHOYHBIX CPEACTB
2. Onucanve OLEHOYHBIX CPEICTB

2. Onucanne OLEHOYHBIX CPEIACTB COMEPKUT:

- [lepeuenn Bonmpocos no temam (YO)
- Ilepeyens keiic-3axa4 s 3amUThI JJadopaTopHbix (K-3)
- I[lepeyeHb TeCTOBBIX 3aJaHUI ISl MPOMEKYTOUHOTO KOHTPOJIs (T)
- [IepeyeHb BONPOCOB K 3a4eTy
-Temaruka 1a60paTopHBIX PpadoT

Mocxpa 2023
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1. Hacmopr ®OC no nucunminge «Teopuss aBTOMAaTHY€CKOI0 YIIPABJICHHUS

Kon IlepeyeHb KOMIIOHEHTOB Buasi Cnocod Cpencra
KOMIIe- KOHTPOJISA | bl KOHTPOJIS
TeHIUH * KOHTPOJI

|
[IK-8. Cnoco- | 3namep: - TPUHIHUIBI YO, YerHo 3agaHus g yya-
K - IIucemenn
OcH pa3pabo- | ynmpaBIEeHH S uo o o CTHUSl B YyCTHOM
b
TaTh U 000C- KIIaCCU(HKa- [UI0 CHCTEM | T OTPOCE KOJUTOKBHY-
HOBaTh JIOTUKY | YIpPaBJIEHUS, TUIOBBIEC | 3auer Me, pellIeHHe Keilc-
paboThI DNIeK- | JUHAMHYECKHE 3BEHbS U 3aJ1a4, BOIPOCHI Te-
TPOHHBIX CH- UX XapaKTEepPUCTHU- KU; CTa, BOMPOCHI K 3a-
crem ATC - TUIIOBBIE HEJIHUHEWHBIE YeTy
AJIEMEHTHI.
Ymemp: - Buimonusats | YO YerHo 3aganus A yda-
K - ITucbmenn
CTPYKTYpHBIBE -, o CTHUSI B yCTHOM
b
npeoOpa3oBa- HUS; T, OIPOCE KOJUIOKBUY-
OLIEHUTh YCTOWYMBOCTH | 3ader Me, PEIICHHE Keiic-
I - HEUWHOU 3a1a4, BOIIPOCHI T€-
CTallMOHAPHOU CH- CTEMBI; CTa, BOTPOCHI K 3a-
- ctpouTh ¢Ga3oBBIHU 4yery
MOPTPET CUCTEMBI.
Bnadems: - pazmmumeivu | YO Yerro, 3anaHus 115 y4a-
\ K - ITucbmenH
MPUEMAMH COCTABICHAA U | o o CTHSI B YCTHOM
b
O m u ¢ a HH I | T OTPOCE KOJUIOKBUY-
MaTeMaTH4YeCKUX Mojeieil | sauer Me, pellIeHHe Keilc-
CUCTEM; 3a/1a4, BOMPOCHI Te-
- ammapaToM CTa, BOIPOCHI K 3a-
npeobpa3oBa- HUS qeTy
Jlannaca.

*- CokpariieHust HopM OIEHOUHBIX CPEICTB CM. B puiioxkeHuu 2 k PIL.

2. Onncanue OLEHOYHBIX CPEIACTB**:

Tema

YO

K-3

TecTnl

Bomnpocsl k
3aue- Ty

bi(S07871

BaHUA

MaremMarudeckue Mo-

JUHAMHYECKHUE
XapaKTEePUCTHKH JIH-
HEHHBIX cTaloHap-
HBIX CUCTEM aBTOMa-
THUYECKOTO PETYIINPO-

Bompocs! 1-6

3agaga 1,2

Bomnpocsr 1-3

Bompocsr! 1-8

JIN-

YCTONYHUBOCTE

HEWHBIX CUCTEM.

Bomnpocsr 7-13

3amaua 3

Bomnpocs 4-6

Bomnpocsi 9-18

19




KauectBo Borpocst 3amaua 4,5 Bomnpocsr 7-9 Bomnpocsr 19-27
CHCTEM 14-
ABTOMAaTHYCCKOIO 20
peryiaupoBaHusl.
Koppekuus Bomnpocsr 3anauda 6 Bonpocst Bomnpocsr 28-30
CHCTEM 21- 10-
aBTOMaTHU4YECKOTO 27 12
pEryIupOBaHUsI.
Maremarudeckue Borpocst 3amaya 7,8 Bompocsr Bomnpocsr 31-36
MO 22- 13-
HEJIMHCHHBIX 28 15
JIETePMUHUPOBAHH
BIX
CHCTEM.
YCTOHYMBOCTE HEJIH- Bonpocel 3agaya 9,10 Bonpocel Bomnpocsr 37-45
HEMHBIX CHCTEM 20_ 16-
35 18
Hccnenosanue ciy- | Bompockr Bamaua 11, 12 Bomnpocsr Bomnpocsr 46-53
YalHBIX MPOILIECCOB 36- 19-
B cucremax 42 21
aBTOMAaTH- YECKOTO
perynupo-
BaHUS
CuHTe3 cucteM aB- | Bompocsl 3amaua 13, 14 Bormpocst Bomnpocsr 53-57
TOMaTHYECKOTO 43- 22-
YIpaBJICHHS. 49 24
Hecrannonapusie Bormpocsr 3amaga 15,16 | Bompocsl Bomnpocsr 58-60
CHUCTEMBI, 50- 25-
obmIme 60 30
CBEJICHUS.

**_ ComeprkaHHE pa3/elioB U TEM CM. B ITyHKTe 9 nanHoi PabGoueii mporpamMMer: MeTonndecknue peKOMEHIAINH TS CAMOCTOSITENb-
HOHU paboThI CTYAEHTOB M0 JUCLUILIHNHE « TeopHs aBTOMaTH4eCcKoro yrnpaBieHUs»

IlepeyeHb 01IeHOYHBIX CPEACTB MO JUCHHUILINHE « Teopus aBTOMATHYECKOI0 YIIPaBJIEHHU)

Ne | HaumenoBanue Kparkas xapakTepucTuka OLlEHOYHOTO IIpencrasienue
OC | omeHoyHOrOCpE cpencTBa OILI€HOY- HOTO
I- cpencta B ®OC
CTBa

CpencTBO KOHTpOJS,, OPraHU30BaHHOE Kak
crieranbHas Oecea MEIarorudeckoro pa-
0oTHHKA ¢ 00y4aronMMcsi Ha TEMBbI, CBSI3aH-

YeTHbIi HBIE C M3y4aeMOW IMCLUIUIMHOM, M PAacCUu- Bompocer o Temam/
1 onpocco- TaHHOE Ha BBIICHEHHE 00beMa 3HaHUU 00y- pasaciiaM TUuCIu-
OecenoBanme, YAOLIETOCs 10 ONPEICICHHOMY Pa3zemy, Te- TUTAHBI

(YO) Me, pobiaeMe U T.1I.

faYa\
pAV)



Ketic-3amaua

[IpobnemHoe 3amanue, B KOTOPOM 00ydaro-
meMycss mpealararT OCMBICIHUTH
peanbHy TNpopPecCUOHANBHO-
OPUEHTHPOBAHHYK CH- TyalHIo,
HEOOXOAMMYIO [UJISi pelIeHUs JaH- HOM
po0IeMBI.

3anaHus JUIsl peLeHUs
Kelic- 3a1a4u

Tec

(D

Cuctema cTaHAapTU3MPOBAHHBIX 3a/1aHUM,
M03BOJISAIOIIAS

aBTOMAaTU3UPOBaTh MNPOLEAYPY H3MEpPEHHUs
YPOBHS 3HAaHUN U YMEHUHN 00ydaromerocs.

doHa TecTOBRIX 3aMaHul

21




AL =

oA

19.

20.
21.
22.
23.

24.
25.
26.
27.

28.
29.
30.
31.

32.
33.
34.

35

36.

37.
38.
39.

Ilepeyens Bonpocos no remam (YO)
no aucuuiinie __«Teopus ABTOMATHYECKOI0 YIIPABJICHUD)

(HaI/IMeHOBaHHe L[I/ICI_II/[H.TII/IHLI)

Urto Takoe yrnpasieHue?

Kaxoga mens 1106010 ynpapieHus?

Kaxkoe yrnpaBiieHre Ha3bIBA€TCS AaBTOMATUYECKUM ?

Jaiite onpeneneHue oObeKTa yrpaBIeHUs.

[IpuBeauTe npuMepsl ynpasiIsieMbIX KOOPAUHAT MEXAaHUYECKUX, IEKTPOTEXHUUECKUX CH-
CTEM.

Urto Takoe perymnstop?

UTto Ha3bIBaETCSI CUCTEMOW aBTOMATUYECKOM yIipaBiieHus?

HazoBurte ocHOBHBIE MPUHIUIIBI TOCTpoeHUs CAY U 1aiiTe UM CPAaBHUTEIIBHYIO OLICHKY.
KaxoBa maBHas 3aga4ya ynpasieHus?

. Uto Takoe oOparHas CBSI3b?
11.
12.
13.
14.
15.
16.
17.
18.

KakoB cmbIci oTpHLIaTeTbHON 00paTHOM CBSI3U?

Kakast oOparHasi CBsI3b Ha3bIBACTCS CIMHUIHOMN ?

3anumuTe ypaBHeHHE OIIHOKU. UTO OHO 03HayaeT PU3NUECKu?

KakoBo Ha3HaueHHE KOPPEKTUPYIOUTUX YCTPOMCTB?

[IpuBenuTe npuMepbl HCIOTHUTENBHBIX 3J1IeMEHTOB CAY.

[TpuBenuTe npuMepsl 0OLEKTOB YIPABICHUS U HA30BUTE UX YIIPABIIIEMbIE KOOPIUHATHL.
Kakue npuzHaku MOTYT OBITh IOJIOXKEHBI B OCHOBY Kitaccudukanuu CAY?

[To kakoMy MpU3HAKY KJIACCUPUIUPYIOTCS CUCTEMbI CTaOMIN3ALIUN, IPOTPAMMHOIO
yIpaBieHUs, caendiue cucreMsl? [{aiite UM onpezneneHue

[TpuBenute npumepsl CAY pa3znuyHOro Ha3HAYEHHUsI, C KOTOPBIMUA BaM MPUXOAHIIOCH
CTaJIKUBAThCS B BalllC MPAKTHKE.

UYrto Ha3bIBaeTCA NepeaaTouHon GyHKIHEH?

Kakwue yciioBust TOIKHBI OBITH COOIOACHBI TSI TOTyYCHUS TIepeaTouHOoMn (hyHKIUN?

Kak mo nuddepenimansHOMy ypaBHEHHUIO TTOTYYHUTh ITEPEAATOUHYI0 (QYyHKITUIO?

Kak Beimisiiut nepeaarouHasi pyHKIMS IBUTATEIs IOCTOSTHHOTO TOKA MPH YIPABICHHUH T10
LEIU SIKOPSI, €CIIN:

a) BBIXOJHOW BEJTMYMHOM CUUTATh YITIOBYIO CKOPOCTh BaJa,

0) BBIXOTHOW BEJTMYMHOM CUMTATH YTOJI TOBOPOTA Bajia IBUTATEIIS?

Kakoii ¢pu3nuecknii CMBICI IMEET apryMEHT BPEMEHHBIX (PYHKIMNA?

Kaxkoe Bo3nelicTBHE Ha3bIBAIOT €AMHUYHBIM ckaukoM? [IpuBeauTe ero rpaduk u MareMaru-
YECKOE OMHMCAaHKE KaK (PYHKIIUU BPEMEHH.

Yemy paBHO H300paKeHUE STMHUYHOTO CKadka?

Uro Ha3bIBaeTCA MEPEXOAHON QyHKIMEH?

Kaxkoe Bo3aeiicTBHE Ha3bIBACTCS SAMHUIHON O-(pyHKITHEH?

JlaiiTe reomMeTpUYecKoe MPEICTABICHUE M MAaTEMAaTUYECKOE OMHCAaHHEe O- (PYHKIUU Kak
(GYHKIIMYA BPEMEHH.

Kaxoe uzo6paxkenue nmeer o(t)?

YTto Ha3bIBACTCS UMITYJILCHON MIEPEXOAHON (DYyHKITUEH?

Uto Takoe yacToTHas mepeaaroyHas PyHKIUS U KaK OHA TOTydaeTcs?

. HazoBure BHbI HaCTOTHBIX XapaKTCPUCTHUK, naﬁTe UM OIPCACICHNEC, B KAKUX KOOpAUHATax

CTPOUTCS Kaxaasi U3 HUX?

JlaliTe OLIEHKY C TOYKH 3pe€HUS MHPOPMATHUBHOCTH, ymoOCTBa mojbs3oBanus AUX, OUX,
ADUX, JIAUX, JIOYX.

Yro Takoe genuoden?

Uro Takoe nexana?

Kaxue ¢popMbl mpencTaBieHns YaCTOTHRIR AIEPENaTOUHBIX (DyHKIIUMA BBl 3HAETE?



40. Yto Ha3pIBaeTCs 3BEHOM?
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41.

42.
43.
44.
45.
46.
47.
48.

49.
50.

51.
52.
53.
54.
55.

56.
57.
38.

59.
60.

[TepeuncnuTe 1 BoCcpou3BeAUTE AJisi ceOs NepenaTounble PyHKINU N3BECTHBIX BaM 3BEHb-
€B.

3anummre ypapHeHUss AUX, DUX n1 AOYX naeansHoro nuddepeHIupyomero 3BeHa.
Kakoit nakion umeet JIAUX uaeansHoro quddepeHImupyomero 3seHa?

3anumute ypaBHeHUss AUX, DUX u AOYUYX nHTErpupyroiero 3BeHa.

C kakuM HakJ0HOM TipoBoauTcs JIAUX uHTErpupyromero 3seHa?

UYro npencrauser coboit reomerpudecku ADUX aneproandcKoro 38eHa’?

Kax Beimsinut acumnroruueckast JIAUX anepuoaudeckoro 3BeHa?

Kakue ¢azoBble cOBUTH HMEET alepHoAMYEcKOe 3BEHO Ha yacTorax: a) @ =0;0) w =
Wconp; B) @ —» 00,

Kakumu nmapamerpamu xapakrepusyercs KonedarenbHOe 3BEHO?

Kakoii xapakrepnsiit Bug umeet cemeiictsa AUX u ®UX konebaTenbHOro 3B€Ha MU pas-
JAUYHBIX K03 dunmenrax nemmnduponanus d?

Kak ctpoutcs acumnrornyeckas JIAYX konebatenbHOro 38eHa?

Kakue 3BeHbs Ha3bIBatOTCS POPCUPYIOLUMHU?

Uto Ha3bIBaIOT CTPYKTYpHOU cxeMoit CAY?

Kaxue Buibl cO€IMHEHUI 3BEHBEB PA3INYAOT?

Kak nonmyunts nepeaaroynbie GyHKIIMU COETUHEHUI 3BEHbEB:

- MIOCJIEZ0BATEIBHOIO;

- MapaJuIeIbHOro;

- BCTPEYHO-TIapaJJIeIbHOTO?

Kaxoit ¢popmynoit onpenensercs nepeaarounas GyHKIus 3aMKHYTON CUCTEMBI?

Kakoii popmysnoit onpenensercs nepeaaTouras GyHKIHs OIIHOKU?

Kakumu popmynamu ycraHaBIMBAaeTCsl CBSI3b MEXTy M€pPeIaTOUHBIMU (PYHKLIHUSAMHU OIINOKN
Y 3aMKHYTOH CUCTEMBI?

KakoB pu3nueckuil CMbICI OHSTUS «YCTOMYUBOCTH»?

Hanummre o6uyro Gopmyny pemenust aud@epeHnnaibHOro ypaBHEHUs.
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Ilepeuens keiic-3aga4 1J14 32U ThI J1adopaTtopHbIX (K-3)

Mo JUCHUIIJINHC «TCOQI/IH ABTOMATHYCCKOI'O VIIDABJICHUA»

(HaMMEHOBAHKE JIMCIUIIINHBI)

1. Onpeﬂem/ne yCTOfI'{I/IBOCTL PAa3OMKHYTBIX CUCTEM I10 UX NEPCAATOYHBIM

byHKIMAM:

a) W(s) = ) 120 ‘
8-10 s +0,165-1

6) W(s) = 20 '

302 ’

8-10 s -0,16s -1

B) W(s) = 4 _
0,055 +0,2s+1

) W(s) = 4

0,055 —0,2s+1

n W(s) = 4 _
0,05s —02s-1

e) W(s) = 10
[ W ;
0,04s +1

x) W)= 0.2
- M
0,25s -1

2. Onpenenute cooTHOIeHUS Mexx Ty napamerpamu K u T cuctems,
MIpeICTaBICHHON Ha PHUC.6, 9TOOBI cCuCTeMa ObLa:
a) HEUTpaJIbHO YCTOMYUBOM;

0) ycTOI4MBOIL.
G(s) K| X@)
(? (Ts - 1) -

Puc. k keiic-3agade 3agaue 2
3. MoXHO ITi cienaTh CUCTEMY C MepeaaTouHol QyHKImen

W(S) = 0,2 YCTONYMBOI?

2
0,25s -1

4. HUcnonn3ys kputepuii ['ypBuna onpenenuts yCTOWYMBOCTD 3aMKHYTOM CHCTEMBI IO €€
XapaKTEpPUCTHIECKOMY YPaBHEHHUIO:
s3> +7 s*+33s3 +88 52+ 1225 + 60 =0.
5. Wcmonp3ys kputepuit ['ypBuIla ompemenuTh NP KaKUX 3HAYEHUAX Kodddwummentra o
XapaKTEPUCTUIECKOIO yPaBHEHUS:
$5+2 54+ 13s3 +28 s2+ 50s + =0
3aMKHYTasl cucTeMa OyJIeT yCTOWIHBOM?
6. Vcnons3ys kputepuii ['ypBuila ompenennTs Ipu KakoM 3HadeHWH mapamerpa To (puc. 9)
3aMKHYTas cucTrema Oyzer: 25



a) yCTOMYMBOM;
0) HaXOAUThCA Ha IPaHUIlE yCTOWYUBOCTH?

10 Tys +1
1 01s+1 | 7] 0,055 +1

Puc. k kelic-3amade 3amaude 6
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Hanomunanue. Cucmema 6ydem HaxXooumuvcs Ha epanuye YCMOUYUBOCMU, eClu KaKou- aubo

onpeoderumens pagen (.

7.0npenenuTh yCTORINBOCTD 3aMKHYTOH CUCTEMBI TI0 €€ XapaKTePUCTUIECKOMY YPaBHEHHIO:

2-106s6+6-104s5+5-103s* +102s3+ 0,82+ 7s +50=0.

8. OmpenenuTh ycTORYNBOCTD 3aMKHYTOH CUCTEMBI 110 €€ XapaKTEPUCTHUECKOMY YPaBHEHUIO:
4-103s5+101 s+ 1,053 +2,8s2+43s+ 1,6 =0

9. OnpenenuTh yCTORYNBOCTD 3aMKHYTOH CUCTEMBI 110 €€ XapaKTePUCTHUECKOMY YPaBHEHHUIO:
10256 +0,212 85+ 2,42 s4 +36,5 s3 + 22,852+ 1400 = 0.
7.0npenenuTh yCTOWIUBOCTD 3aMKHYTON CUCTEMBI 110 YPaBHEHUIO €€
CBOOO/IHOTO IBUKCHUS:

(2:109s#+2-10-5s3+3-103s24+0,13s + 100) - X(s)=0

10. OnpenenuTh yCTONYNBOCTH CUCTEMBI O €€ XapaKTePUCTHIECKOMY

ypaBHeHuto: 10-1s6 +0,6s5 + 2 s* +4,4 s3 + 752+ 55 + 40 = 0.
11. Ompenenuts M0OPOTHOCTE «K» pa3oMKHYTOMN CHCTEMEBI C ITepenaTOIHON (DyHKITHEH:

W(s) = KOSs+1)
(0,055 +1)(0,001s +1)s *

4yTOOBI 3aMKHYTas cUCTeMa ObUIa YCTOWYHUBON?
12. Hcnone3ys kputepuil HaiikBucra, onpeaenuTs yCTOHUMBOCTh 3aMKHYTOM CHUCTEMBI 110
nepenaToyHoi (pyHKIHUN pa30MKHYTON CHCTEMBI:

a) W(s)=  400(0,16s+1)
(2,55 +1)(0,01s + 1)s

6) W(s) = 40(s +1) .
(2s +1)(0,1s +1)(0,5s + 1)s

B W)= 6300,Is+1)
(1,55 +1)(0,005s + 1)s

n W(s)= 316(0,012s + 1)

(4s +1)(0,02s + 1)s
D W)= 46(0,063s +1)

(0,4s +1)(0,02s + 1)s
13. OmpenenuTh ¢ TOMOIIBbIO KpuTepus HaitkBucra, mpu KakoM 3HAU4€HUU NOOPOTHOCTH «K»
3amkHyTass CAY OyneT ycTOWYHMBOH, eciii TiepeaaToyHas (QyHKIIHS pa30MKHYTOH CUCTEMBI HMEET
BU:

W(s) = K
(0,55 + 1)(0,1s + 1)(0,02s + 1)

14. Ha ocHoBe kputepus Haiikrcra paccunrtaiiTe KpuTHueckoe 3HaueHne nobporHoctr K, ecnn
nepenarodnas GpyHkiws pazoMmkayToii CAY paBHa:

W(s)= K(0,012s+1)
(4s +1)(0,02s + 1)s

15. Onpexnenuts 3amac ycroiunBocTH Mo ammutyae AK B nennbenax, eciy mepenaTovyHast
(GyHKIUHS Pa30MKHYTOH CHCTEMBI paBHA
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W(s) = 50
(0,1s+1)(0,01s + 1)s

16. Ompenenuth yCcTOMYMBOCTH 3aMKHYTOH cucTeMbl MerogoMm JIYX mo HepeJaTouHoON

(YHKIUH Pa30MKHYTOH CHCTEMBI:
a) W(s)= 140 _
2 b
(0,2s +1)[(0,02s) +2-0,9-0,02s +1)]s
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0) W(s) = 100

(10s+1)(0,5s + 1)s ’
) W(s) = 40(s + 1)
(5s+1)(0,5s +1)(0,2s + 1)s
) W(s) = 142(0,1s + 1) ,
(0,55 +1)(0,015 +1)(0,005s + 1)s
m Wis) = 631(0,1s +1)

(1,55 + 1)(0,004s + 1)(0,001s + 1)s
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IlepeyeHb TECTOBBIX 3aJaHUM IS IPOMEKYTOUYHOro KOHTpOos (T)
no gucuuiuiiie __«Teopus ABTOMATHYECKOIO VIIPABJICHUA

(HaI/IMeHOBaHHe L[I/[CI_II/[H.TII/IHI)I)

1. K xakomy ki1accy otHocsaTcsi CAY B pexxuMe yMeHbIIeHUs BO3MYIIaloLIeil ou0Ku?
IIporpamMma ympasiieHust

Crnensamue

CraOwimzanuu

ABTOHOMHBIE

HenpeprbiBHbIe

2. Kakue CAP oTHOCATCA K JMHEHHBIM?
OnwuceIBaeMble JINHEHHBIME aNTe0pandecKUMH ypaBHEHUSIMU

OnuceiBaeMble THHEHHBIMU U GepeHITNaTbHBIMU YPaBHEHUSIMHU
OnuceiBaeMble HEMPEPHIBHBIMU (QYHKITUSIMHU
CocTosmue U3 THHEHHBIX 3BEHbCB
3. K kakomy kinaccy otHocsaTcss CAY, B KOTOPBIX yIIpaBJieHHe ONpe/iesisieTcs 3apaHue
U3BECTHBIMU (PYHKIIUAMU?
1. He umeroiue peryiasTop

A

=

2. Conepxaiye peryasarop

3. Xapakrepuzyemble OAHOU yIPaBIIIEMOU BETUUUHON

4. Pabotaromue 6€3 JOMOIHUTEIbHBIX HCTOYHUKOB SHEPTUU

5. PaGoraromue ¢ JOMOIHUTETHHBIMU HCTOUHUKAMU SHEPTUI
4. Kakoit Hau0o1b1IHi HAKJIOH HMeeT JorapupmMuyeckas aMIJIMTYIHO-4aCTOTHAS Xa-

PAKTEPUCTHKA UHTErPUPYIOLIEro 3BeHa

1. O n6/mex

2. 10n6/nmex

3. 20x6/nmex

4. 45 rpagycoB

5. 40 n6/nex

5. 3aga4ya MCNOJIB30BAHMA METOJA0B ONITHMAJIBHOIO YIIPABJICHHS B TECOPHH ABTOMAaTHYECKOI0
ylpaBjieHUs JMHAMUYECKHUMHU CHCTeMAaMHM.
1. AHanu3 ynpasiieMOCTH CHCTEM aBTOMATUYECKOTO YIIPABJICHHUS.
2. AHanu3 yCTOMYMBOCTH CUCTEM aBTOMAaTHUECKOTO YIIPABICHUS.
3. AHanu3 TOYHOCTH CUCTEM aBTOMATUYECKOTO YIIPABJICHHUS.
4. IlocTpoeHne ONTUMAJIBHOTO 3aKOHA YIIPABIEHUS CHCTEMaMH aBTOMAaTU4ECKOI0 YIIpaBJe-
HUSL.
6.I1o Buay ynpas.isiioniero CHrHaJja, BbipadéarbiBaeMoro aBTOMaTH4eCKUM PeryJisiTopom
ACP 0ObIBalOT
1.penelinbie
2.HenpepbIBHBIE
3.AMCKpEeTHbIE
7. YacTOTHBIE XapPaAKTEPUCTHUKHA MOKHO MOJYYUTDH U3:
1.¢pynkuun Xesucaiina
2.1enpra-QyHKIUN
3.mepenaTouHoi GpyHKIMH
8. Eciin 00beKT noguuHsAeTCsl IPUHIUILY CYyNepHO3UIH, TO OH CYUTACTCH:
1.cTarmoHapHBIM
2 .TMHEHHBIM
3.HEJIMHEWHBIM
9. 3amkHyTass ACP ¢ 00paTHOii CBSI3bI0 peasnu3yeT NPUHIMI PeryJMpOBaHus:

1.0 BO3MYILIEHUIO
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2.110 OTKJIOHEHHUIO
3.110 3aJaHUIO0
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10. enbro peryinpoBaHus sABJIsICTCH
l.monepkaHue peryaupyeMoro napameTpa Ha 3aJaHHOM 3HaY€HUU
2.ompeneseHne OMMUOKN peryaIupoBaHus
3.BBIpa0OTKA YIPABIISIIONTUX BO3ICHCTBUI
11. Ilepenarounoii pyHKuMel cCUCTEeMbl HA3bIBAETCS
1.oTHOLIEHHE BBIXOJHOTO CUTHAJIa KO BXOJHOMY CUTHAILY
2. oTHOILIEHHE IpeoOpazoBaHHOTO 1O Jlaracy BHIXOHOTO CUTHAJIA K MPpeoOpa30BaHHOMY I10
Jlanacy BXOZIHOMY CUTHAILY
3.oTHOLIEHHE IpeoOpazoBaHHOrO 10 Jlariacy BXOAHOTrO cUrHaia K Ipeodpa3oBaHHOMY I10
Jlamacy BBIXOJHOMY CUTHAILy
12. 3aBucuMOCTDH BHIXOJHOIO IapaMeTpa 00beKTa 0T BpeMeHHU NPH MoJaye Ha BXO/ eJIbTa-
(yHkuuy HasbIBaeTcH:
l.crarnyecKkol XapaKTepUCTUKON
2.MMITyJIbCHOM XapaKTEpUCTUKON
3.4aCTOTHOW XapaKTEPUCTUKON
13.3aBHCHMOCTDH BBIXOJHOI0 NAapaMeTPa 00beKTa 0T BXOJHOI0 HA3bIBACTCH:
l.craTnueckoil XapakTepUCTUKON
2 . MMITYJIbCHOM XapaKTEPUCTUKON
3.1MHaAMHYECKOM XapaKTepUCTUKON
4.9aCTOTHOU XapaKTePUCTUKOMN
14.llenbro pynknuonnpoBanus ciaensimeir ACP sisnsiercs
l.noanepx*aHue peryaupyeMoro napaMmerpa Ha 3aJJaHHOM [TOCTOSIHHOM 3HAYEHUU C IIOMOIIbIO
YIPaBIISIONINX BO3ACHCTBUN Ha OOBEKT
2. .M3MEHEHHE PETYIUPYEMOI BEIMUYMHBI B COOTBETCTBUHU C 3apaHEE HEM3BECTHOM BEIIMUMHOMN
Ha Bxoge ACP
3.M3MEHEHNe PEeTYIUPYEMOI BEIMUUHBI B COOTBETCTBHH C 3apaHee 3aJJaHHON (PyHKIIHEH
15. W(iw) o0o3HauaioT:
1.mepenatounyro GyHKITHIO
2.1mepexoaHyI0 (PyHKIINIO
3. AMIUTHTYTHO-(Pa30BYIO XapaKTEPUCTHKY
[x' = Ax+ Bu+Gv

1)‘ Cx+Du+Hv

16. B maTpuuHo-BeKkTOpHON hopme 3anucu , MaTpHLa A HA3bIBAETCH:
1. Cucrema marpuiieit
2. Marpuneil ynpapisionmx BXo0B
3. Marpuriieii BXOJHBIX BO3MYIIAIOIINX BO3/ICUCTBUI
4. Marputieit B3aMMOCBSI3€il IEPEMEHHBIX COCTOSTHUM C BBIXO/IaMU
17. Kakne nepeMeHHbIE IPU MOCTPOCHUN MATEMATHYECKOTO ONIMCAHUSA CHCTEMbI IPUHSATO
Ha3bIBAaTh BXOJAHBIMU:
1. xapakTepu3yrolue peakiyuio CUCTEMbl Ha BXOJHOE BO3JICHCTBUE
2. TeHepUpyeMble CHCTEMaMH, BHEIIHUMU 110 OTHOILLIEHUIO K UCCIIEyEMOM
3. XapakTepu3yIolie BHyTPEHHEE COCTOSIHUE CUCTEMBI
18. Kakoii MmeTox npuMeHsieTcsl IPH NOCTPOCHUH NePeJaTOYHOi MaTpHIbI:
1. Kanmana
2. JleBepbe-DaneeBa
3. Bangepmonaa
19. KakoBa pa3MepHOCTb MATPUILBLI A, B MATPUYHO-BEKTOPHOM opMe 3aNIUCH CUCTEM
ylpaBJieHHs:
1. n x n (n-pa3smMepHOCTH OOBEKTA)
32



2. n X m (n-pa3MepHOCTh 00BEKTA, M-KOJIUYECTBO YIPABJISIOIIUX BXO/IOB)
3. n X r (n-pa3sMepHOCTb 0OBEKTA, I-KOJIMYECTBO BO3MYIIIEHUIN)
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4. p X n (p-KOJUYECTBO BHIXOJIOB, N-Pa3MEPHOCTh OOBEKTA)
20. Cucrema ¢ 1 Bx010M, 2 BHIXOAAMH U 5 NepeMeHHbIMHU COCTOSIHUA ONMCHIBAETCS B MPO-
CTPAHCTBE COCTOSIHUSI MATPULIAMMU:
1.A[2X5], B[5X1], C[5X5]
2. A[5X5], B[5X1], C[2X5]
3. A[5X5], B[1X2], C[2X1]
21. /lan 00beKT ynpasJieHHsI BO BXOA-BbIXOAHO# opMe 3anncH, nepeBeauTe B MATPHUYHO-

i 6
W(p)=—— 2
3p +9p  +12p+6
Ber-—" 6 10 (l)OpMy 3allUCH A Haﬁ}lI/ITe CHCTeMHle ManI/IIly:
A=|0
2
1.
g 1 ]
A=l 0 0 1
=) = o
N 2 4 -3
1 1 0]
A=(0 0 1
6 4 7
3. -
1 o}
A=
0 3
4,

22. IlocTpoiiTe MATPUYHO-BEKTOPHYIO MO/IeJIb 110 NPHBEICHHO CTPYKTYPHOH cXeMe CHCTeMbl
yIpaBJICHHA:

U 1 | 2 M
. o -
10|
N

13 0 0 ]
T 1j3= 0 (C=[1001
L ls 47 2 |

0 0 -1 1
A=/2 -1 0 B=/0| Cc=[0 1 0]
0

5 100 0 0
0 1 0] 1 ]
A=|0 0 1|B=| 0 [C=[101]

oo

:
J C=[10 0]

[N
|
1
L o o
L © =
LN o
P
Oy
|
-0 O
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23. Jlana nepenarouHasi yHKIUsSI BO BXOA-BBIXOIHOH ¢opme 3anucu. OnpeaeauTs NOJHOTY
o0beKTa:

w(p)= L IR0
p +9p " +23p+15

1. OOBEKT ABIIETCS MTOTHBIM
2. OOBEKT SABIAETCS HEMOIHBIM
24. Kaxoii OyzeT cucremMa, JaHHAsI B MATPUYHO-BEKTOPHOM (popMe 3anucu:

1 0 0] 1]
A=l 0 5 013= 2 [C=[011]
0 0 JJ 1

1. ITonHOCTBIO HAOIIOAEMO U TIOJHOCTBIO YIPaBIsEeMOit

2. YacTn4HO HAOIIOAAEMOM U TTOJTHOCTHIO YIIPABISIEMON

3. IlonHOCTHIO HAOIIOAEMOI M YaCTHUYHO YIIPaBIsieMOn

4. YactuyHO HAOII01a€MOM U YaCTUYHO YIIpaBiIsieMon

25. B kakoii ¢popme 3anucH npeacTaBjieHa CHCTeMHAasi MaTpULa:

0 1 0]
A=l 0 0 1l
5 4 -1J

1. OcnoBnast HopmanbHas popma (OH-popma)
2. TpancnoHupoBaHHas ocHOBHast HopMmaibHast popma (TOH-dopma)
3. JlononHuTeNnbHas HopMaibHas popma
4. Obparnas HopMasbHas Gpopma
26. Uro siBasieTCsl eJIbI0 YIPaBJIeHHs] B CHCTeMe aBTOMATHYECKOI0 pPeryJHpoBaHus?
1. U3MeHeHue peryaupyeMoi NeEPEMEHHOM M0 3apaHee N3BECTHOMY 3aKOHY;
2. monjep:KaHue peryaupyeMol epeMEeHHOM Ha 3aJaHHOM YpPOBHE;
3. noBeImeHne 3 (HEKTUBHOCTH UCIIOIH30BaHUS MTOTEHIIMATBHBIX BO3SMOXKHOCTEH 00BEKTa
yIpaBJIeHuUs;

o o b ¥ M
4. obecrieueHre CTPEMIICHHSI PETYIHPYEMOil IEPEMEHHOMN K HYJTIO TIPH

27. XapakTepucTH4YeCKOe YpaBHEHHE CHCTEMBbI 3TO:
1) uncnuTens nepeaaroyHon (PyHKIMH, IPUPABHEHHBIN K HYIIIO;

2) 3HaMeHaTelNb nepeaaToyHoi GYHKINH, TPUPABHEHHBIN K HYITIO;
3) ypaBHEHHUE, KOTOPOE OMUCHIBAET YACTHOE BBHIHYKJICHHOE JBUKEHUE CHCTEMBI;
4) ypaBHEHUE, KOTOPOE OIMKCHIBAET CUCTEMY B OOIIIEM BU/IE.
28.Yto Takoe JIYX?
l. nuuHEeHasA YacTOTHAsA XapaKTEPUCTUKA;
2) norapudmMuyeckas 4aCTOTHAs XapaKTePUCTUKA;
3) morapuMuveckas 4acTHast XapaKTEPUCTHKA,;
29. Yto Heo0X0AMMO c/1eJIaTh ISl ONpeaesieHus yCTOHNYUBOCTH CHCTEMBbI?
1. BBIMOTHUTH €€ TUHEApU3ALIHIO
2. mpeobpa3zoBarhk epemMeHHsbIe 1o Jlammacy
3. U3Y4YUTh MaJjible OTKJIOHEHHUS OT PaBHOBECHS
4. UCCIIeIOBATh OOpATHBIC CBI3U
30. Yto onpeneisieTcs Npu noMoiuu reopem Jlsimynona?
1.yCTOWYNBOCTD YCTAHOBUBILETOCS IBHKEHUS 3¢



2.croco0bI 00ecIeueH s yCTOWIMBOCTH
3. tum nepexojHoro npoiecca B CAY
4. KOpHU XapaKTePUCTUICCKOTO YPaBHEHHUSI

37



Hepeqem, BOIIPOCOB K 3a4€Ty
Mo JUCHUIINIMHC «TEOQI/IH ABTOMATUYICCKOI'0O VIIDABJICHUA

(HaI/IMeHOBaHMe L[I/ICI.II/[]'LTII/[HLI)

Bomnpoc
L. Henu u 3anaun npeamera TAY. [Tonsitue aBToOMaTnueckux ycrpoiicts. OcHoBHbIE NOHATUS TAY:
CHCTEeMA, 3B€HbSI, CXeMBI H JIp.
2. [NonsiTre 3BeHa cucteMbl. @yHKIINYM 3BeHa cucTeMbl. OOBEKT yIpaBieHus ¥ peryisTop. Buapl Bo3-
JeicTBUH Ha 0OBEKT YIpaBICHUS.
3. [MonsiTre cucremsl ynpasnenus. OOmuiil BUI GyHKIIMOHAIBEHON CXeMbI CUCTEMBI yITpaBiieHus. Busp
BO3AeucTBUI. TUIEI CBSI3E.
4. Tumsl cBsizeit MexX1y 3BEHBSIMU B cucteMax. [IpsiMble 1 0OpaTHBIE CBSI3U U UX BHUJIBL.

[Nepenarounas GyHKIMS 3BeHa, OXBAYEHHOTO 0OPaTHOM CBS3BIO.

5. OO1mas CTpyKTypHasi cCXeMa CUCTEMBI YIIPaBJIeHHUs. DIIEMEHTbI, BXOISIIUE B O0IYI0 CTPYKTYPHYIO
CXEMY CUCTEMBI peryarpoBanusi. OCHOBHBIE THITBI 3BEHBEB U BHITIOJIHAEMbIC UM (DYHKIIUH.

6. 3BeHb, (hopMUpyOLIHe 3aat011ee Bo3aeicTBre. UyBCTBUTEIBHBIE 3JIEMEHTHI B CHCTEMAaXx yIIpaBIie-
HUs 1 uX BUabl. Kimaccugukaiys 4yBCTBUTEILHBIX 3JICMEHTOB 110 BHY H3MEPSICMbIX BEJIHYHH.

7. Tunosas npuHIunUanbHas cxema CAY. [IpuHImIT paboThl OTACIBHBIX 3JIEMEHTOB.

8. [Mpunnune yrnpasienus [IpenmyIinecTsa u HeIOCTATKU KaXKJOTO MPHUHIIUIIA.

9. Ienu ynpasneHus. PAa3HOBHIHOCTH CUCTEM TI0 IETISIM yripaBieHus. [Ipumepsbl.

10. [Monstre omuOKu peryaupoBanus. Mecto GOpMUPOBAHHS OIIHOKH ITPH PEATH3AUU PA3THIHBIX

NPUHIUIIOB YIIPABJICHUS. BI/II[BI CHCTEM I10 BEJIMYHUHE OLINOKH PEeryinrpoBaHus.

11. 3aKOHEBI yapaBJCHUA. IlonsTue 3akoHa YyIipaBJICHUS. Buasl 3akoHOB yapaBJCHUA. Tlonstre TuHek-
HBIX ¥ HCJIMHEHHBIX 3aKOHOB.

12. 3akoHb! ynpapieHus. [loHsTHe 3akoHa yripaBieHus. Buabl peryinsaropos, paboTaromnux no JMHen-
HBIM 3aKOHaM YIIPABJICHUSL.

13. 3axoHs! ynpasneHus. [loHsTre 3aKk0Ha ynpaBieHus. Buabl perynsatopos, paboTaloMKX 0 HeTHHEH-
HBIM 3aKOHaM YIIPaBJICHHUS.

14. ITonsaTue 3BeHa cucteMbl. JINHEHHBIE U HEJIMHEWHBIE 3BE€Hbs. JINHEeNHbIE U HETMHEHUHbBIE CUCTEMBI
ynpasneHust. [IpuMepsl TMHEHHBIX U HEMTUHEHHBIX PETYISTOPOB.

15. Knaccudukarius Bo3aeHCTBHIA Ha CUCTEMY YIIPABICHHSI 110 BULY | 10 XapakTepy.
16. MeToapr MaTEMaTHIeCKOTO MOJCIIMPOBAHNS CUCTEM yIIpaBieHus. CpaBHUTENFHBIN aHAIN3 METOIOB.
17. [IpuHIIUTIEI MaTEMAaTHYEeCKOTO MOJCITNPOBAHHS TUHAMUYECKIX MIPOIIECCOB BO BPEMEHHOI 00JIacTH ¢

TTOMOIIBI0 T QepeHIaTbHBIX YPAaBHEHAH.

18. q)yHK]_II/IOHaJ'IBHaSI CXEMa U MMPUHIHUIT HCﬁCTBHﬂ 3aMKHyTOI>'I CHUCTEMbI aBTOMATUYCCKOI'0 PEryjanpoBa-
HUS 9aCTOTHI BpAIICHU S IBUTATEIIA.

19. [TpuHIMD 1efcTBYS M MaTeMaTHYECKOE MOIETIMPOBAHHUE TOCPENCTBOM M dhepeHnInanbHbIX ypas-
HEHHH 3aMKHYTOH CHCTEMBI aBTOMAaTHYECKOTO PETYJIHMPOBaHNS YaCTOTHI BPAILICHUS JBUTATEIIS.

20. OO6mmit Bun aupepeHInanbHOT0 ypaBHEHUS 3BeHa cucTeMbl. [IpaMeTpsl, BXxoasimue B quddepeH-
uanbHOe ypaBHeHus 3BeHa. [IpeoOpazoBanus Jlamaca. Llenn npeoOpa3oBanus ypaBHeHHMs K Buy Jlamaca.

21. [Nepenarounas ¢pynkuus cucremsl. [Ipumep BbIBoIA NepeiaTOYHON (QYHKINH.

22. Lenu u MeTozp! MpeoOpa3oBaHuUs CTPYKTYPHBIX CXEM CHCTEM YTIPABICHHS, COCTOSIIIUX U3 3BEHBEB C
3aJlaHHBIMH [TPEIaTOUYHBIMU (DYHKLIUSIMH.

23. [MousTre npenaroyHol GYHKIMK CUCTEMBI M KOMIUIEKCHOTO KOA(QHIIeHTa Tepeaadn. MeTosl
TIOJIy4EHUS ITUX XaPAKTEPUCTUK.

24, ITonstue KI1/. IIpasuiio Myagpa.
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25. EnuHuYHOE BO3MCHCTBHE U BO3ACHCTBUE B BUE AebTa-QyHKIMHA. VX Ha3HAYEHHUE IS OTIpeerie-
HUS XapaKTEPUCTUK CHCTEM.

26. Knaccudukanms cucrem o npuHOUIaM ynpasieHust. CTpyKTypHbIE CXEMbI pealIn3allii OCHOBHBIX
MIPUHIMIIOB YIIPABICHUS U UX CPAaBHUTEJILHBIIN aHAIIH3.

27. [Tonsarue aBTomMaTnueckux ycTpoicTB. OcHoBHbIC oHATUS TAY. JInHelHble U HETUHEHHBIE
3Be- Hbs.JIMHENHbIE U HEIMHEHHbIE CUCTEMBI YIIPABICHMUSL.

28. OOwmuii Bua anddepeHanbHoro ypaBHEH s 3BeHa CUCTeMBL. [[puMeHeHne npeoOpa3oBaHuii
Jlarutaca ¥ oJry4eHue rnepeaToqHoi GpyHKINH 1 KOMIUIEKCHOTO KoadduieHTa ycuineHus.

29. MonenupoBaHre TMHAMUYECKUX TPOIIECCOB CUCTEM YMPaBICHUS B YaCTOTHON o6mactu. Oneparuu ¢
KOMIUTICKCHBIMU TTepeMeHHBIMH. [10HTHE KOMIUIEKCHOTO K03 (DUIHCHTA YCHIICHHUS,
AMIUTUTYTHOYACTOTHOM U (pa309aCTOTHON XapaKTCPUCTHK.

30. [NoHsTHE aMIUTUTYJHOYACTOTHOM U (ha304aCTOTHOM XapaKTEPUCTHK CUCTEMbI. METOIbI SKCIIEpH-
MeHTanpHoro cHATHd AUX n OUX.

31. [oHATHE aMITUTYIHOYACTOTHOH U (ha309aCTOTHOMN XapaKTEPUCTUK CHCTEMBI, METO/IBI pacdeTa coo-
CTBEHHOU Y PE30HAHCHON 4aCTOThI CUCTEMBI.

32. INepexomHas xapakTepUCTHKA CHCTEMBI. MeTObI SKCIIEPIMEHTAIBHOTO CHATHS ITIEPEXOAHBIX XapaK-
TEPUCTUK. BUIBI TEPEXONHBIX XapaKTEPUCTHK.

33. NmmynabcHast XapakTepUCTHKA CHCTEMBI. METOIbI 9KCTIEPUMEHTAIBHOTO CHATHS MMITYJIBCHBIX Xa-
PAaKTEPUCTHK. BUIBI HMITYIBCHBIX XapaKTEPUCTHUK.

34. [TonsiTHE UMITYIBCHOM XapaKTEepUCTUKU. PacueT UMIylIbCHOM XapakTepucTuku cucremsl. Kiaccu-
(UKauUs CHCTEM IO BHLy HMITYJIbCHOM XapaKTEPUCTHUKH.

35. [TonsiTe ycToMuMBOCTH cUCTEM. TeopHsl yCTOMYMBOCTHU U €€ 3HAYEHHE B METO/IaX pacyeTa CUCTEM
yIpaBIeHUS.
36. XapaKTepruCcTUYECKOe ypaBHEHUE CUCTEMBI, METO] €0 noyyueHus. [lapameTpsl cuctemsl, onpene-

JIAIEMBIC 110 XapaKTCPHUCTUICCKOMY YPABHCHUIO.

37. Teopema JIsimyHoBa U ee NpuMeHeHue. Buibl epexoIHbIX MPOLIECCOB B CUCTEMAX € Pa3IMYHOM CTe-
MIEHBIO YCTONYNBOCTH.

38. Kputepuii I'ypBuna u ero npuMeHeHHe B 33Ja4aX pacyeTa CUCTEM YIIPABJICHMUS.

39. YacToTHOI MeTOx onpesieieHns 001acTell yCTOWYMBOCTH CUCTEM YIIPAaBICHHS M €r0 IPUMEHEHHUE B
pacuerax CHCTEM YyIpaBICHUS.

40. Teopema Xepucaiiga. AHaNIU3 Ka4eCTBAa CUCTEM YIIPABICHHUS 110 EPEXOAHBIM IIPOIECCaM.

41. MeTozp! TOBBILIEHHS] TOYHOCTH, YCTOHYMBOCTH M KAUECTBEHHBIX II0Ka3aTeIell aBTOMaTHYeCKHUX
CHCTEM.

42. [Monsrue cratnzma cucteMsl. CTaTHUECKHE M ACTaTHYSCKHE CHCTEeMBI [IprMep crarideckoii cucre-

MbI aBTOMaTU4I€CKOI'0 YIIPABJICHUS.

43. [NonsTre cTatu3Ma cucteMbl. CTaTHYECKUE U ACTaTHYECKHE CUCTEMBI. [IprMep acTaTtniaeckoi cu-
CTEMBI aBTOMaTHUECKOTO YIIPABIICHUSL.

44. TunoBeic 3BeHbs cucTeM aBTOMAaTHKH. IloHsITHE JUHAMHUYCCKOI'0O 3B€HaA. TpG6OBaHI/I$I K TUIIOBBIM
3BCHBAM. MCTOI[LI paS6I/ICHI/IH CHUCTEM Ha TUITIOBBIC 3BCHBA. KJIaCCI/I('l)I/IKaL[I/IH THIIOBBIX 3BCHHCB.

45. [NonsTre n K1accuduKanys TUIIOBBIX 3BEHBEB CHCTEM aBTOMATHKH. [IpomnopIiioHanbHOE 3BEHO U
€T0 XapaKTePHCTHKH.

46. Tlonsatre n Knaccn(bmcauns{ THIIOBBIX 3B€CHBCB CUCTCM aBTOMATUKH. AHCpI/IOHI/I‘{CCKOG 3BEHO 1-
TO MopsAAKa U €ro XapakKTepucTruKU.

47. IlonsTue u KJ'IaCCI/I(l)I/IKaI_[I/IH THUIIOBBIX 3B€HHEB CHCTEM aBTOMATHKU. 3BEHbB: arcpuognIeCKroe 2-to
nopsaaka u KOJ'IGGEITGJ'ILHOG, HX XapaKTCPUCTUKH.

48. [NousTre n KIaccuduKalys TUIIOBBIX 3BEHBEB CUCTEM aBTOMAaTHKU. M ieanbHOe HHTErpupylolee
3BEHO U €I0 XapPaKTEPUCTHUKHU.
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49. [NonsTre n KIaccuduKanys TUIIOBBIX 3BEHBEB CHCTEM aBTOMAaTHKH. M neansHoe muddepenupyro-
II1ee 3BEHO M €TO XapaKTEPHCTUKH.

50. [NonsTre n kIaccuduKanys TUIIOBBIX 3BEHBEB CHCTEM aBTOMATHUKH. 3BCHO 3aI1a3/IbIBAHUS U €T0 Xa-
PaKTEepUCTHKHU.

51 AcTarudeckas CUCTEMa PEryIUpOBaHUs yPOBHS JKUAKOCTH. [IpUHIUT IEUCTBUS U 3aKOH yIpaBJie-
HUS.

52. IlepexoqHble U UMITYJIBCHBIE IPOIIECCHI B CUCTEMAX YIPABICHUS, IPUUUHBI UX BOSHUKHOBEHUSI.

OHCHKa Kauc€CTBa CUCTCM.

53. YCTOMYUBOCTH aBTOMAaTHUYECKUX CUCTEM yapaBJICHUA. Aﬂre6panqec1<1/1e METO/bI OTIPCACIICHUA
YCTOfIQHBOCTH CUCTCM.

54. YcTounBOCTS aBTOMAaTHUECKUX CUCTEM ypaBieHus. Kpurepuit ycroitunsoctu HailfkBucra.

55. YCcTOMYMBOCTS aBTOMAaTHYECKUX CUCTEM yrpaBieHus. Kpurepuit ycrounBoctr Muxaiinosa.

56. YCTOMYMBOCTS aBTOMAaTHYECKUX CUCTEM ylpaBieHus. [lonstue rogorpada.

57. MeTopI MOBBIIEHHUS TOYHOCTH aBTOMATHUECKUX cucTeM. KoMImiekcHbIH k03 pUItneHT yeuneHus.
S8. MeToap! OBBIIIEHUS TOYHOCTH aBTOMAaTH4eCcKUX cucteM. [ToHATHe acTaTh3Ma U acTaTU3Ma CUCTe-
MBL

59. CTpyKTypHas opraHu3alus cucteM ynpasienus. Cucrema ynpasieHus ¢ uHTepdericom tumna Ob-
A HIMHA (OLL)

60. YerpoiicTBa conpsbKeHUs ¢ 00beKTaMH YIIPaBICHHSI.
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[Tporpamma cocrapneHa B cooTBeTcTBUU ¢ TpeboBanusmu OGI'OC BO 1o cre- nuambHOCTH
23.05.01 «Ha3zemHbIe TPaHCIOPTHO-TEXHOJIOTMYECKUE CPEACTBAY

[Tporpammy cocraBuia:
Crt. mpenoaBarenb. /Marpocosa B.B./

CoracoBaHo:

3aBenyromuii kKadenpoi,

I.T.H., mpodeccop A.B. Kemnep
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