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1 HEJIX U 3AJAYA JUCHUTIJIMHBI

Llenbto u3yyeHus MUCHUILTMHBI «OCHOBBI TEOPUH YIIPABICHHS SBISETCS (POPMHUPOBAHUE Y
oOyvaronuxcsi mpodeccuonanbHoi [1K-2 kommerennuu B cootBercTBHM ¢ TpeboBanusmu OI'OC
BO no nanpasnenuto noarorosku 09.03.01 «MupopmaTuka 1 BEIYUCIUTENbHAS TEXHUKA», TIPOPU-
mo noarotroBku «IIporpammHoe obecrieueHue BHIYUCIUTEIBHON TEXHUKA U aBTOMATU3UPOBAHHBIX
CUCTEM.

CTyAeHTbl TMOJy4aloT HaBBIKM MPOEKTUPOBAHMSI U HCCIEIOBAHUS aBTOMATH3WPOBAHHBIX
TEXHUYECKUX CUCTEM.

3amayu OCBOCHHUSI TUCHUILUTUHBI « OCHOBBI TEOPUH YIIPABICHUS» !

H3yuyumo:

® MPUHIUNBI PabOTHl U TIOCTPOSHUS 3aMKHYTHIX CHUCTEM aBTOMATHYECKOTO YIIPaBIICHUS
(CAY);

® KPUTEPUHM YCTOMUYMBOCTH JMHEHHBIX, HEIMHENHBIX U JUCKpeTHbIX CAY, mokazareian ux
KauecTBa, XapaKTCPU3YIOIIUE TOYHOCTh M OBICTPOJICHCTBUE;

® METO/bl MaTEMaTH4EeCKOTro MoienupoBanus CAY;

® CTPYKTYpPY IH(POBBIX CUCTEM YIIPABICHHS.

Ognademy:

® HaBBIKAMU IOCTPOEHUS CTPYKTYpHBIX cxeM CAY;

® HaBBIKAMHU [NOCTPOEHMSI YACTOTHBIX U BPEMEHHBIX XapaKTEPUCTUK OTIEIIbHBIX 3BEHBEB U
CAY B nenom;

e METOJlaMH pacyera yctoiuuBocTu U TouHocTH CAY, BenuuuHbl Tpedyemoro ko3 duiiu-

CHTa YCHJICHUS, OTIPEICIICHUs TTAPaMETPOB TIEPEXOTHOTO MpoIiecca.

O6bexTamMu popecCHOHANBHON JEATENBHOCTH B paMKax M3y4yaeMOW IHCHUIUIMHBI (MOIY-
1) sBisitoTest TexHuueckue CAY, pazpaboTka KOTOpBIX TpeOyeT BEIOOpa METOA0B aHAIN3a, yIpas-
JICHHS, MOJICIIMPOBAHUS, aJTOPUTMHUECKOTO W MPOTPAMMHOTO OOECIIeYEeHHUs Uil KauyeCTBEHHOTO
MPOEKTUPOBAHUS, KOHCTPYHUPOBAHUS U KCILTyaTallud COBPEMEHHBIX TEXHUYECKHX aBTOMAaTU3HpPO-
BaHHBIX CHCTEM.

2 MECTO JMCIIMIIVIMHBI B CTPYKTYPE OIIOII BO

Jucnunnuna b1.B./IB.04.01 «OcHOBBI TeopuM yIIpaBiI€HUs» BXOIWUT B COCTaB JUCLHUILINH
1o BBIOOPY BapHaTHBHOW YacTH Ojoka aucuuiuinH no HampasieHuto 09.03.01 «Mudopmatka u
BBIUHCIIUTENbHAS TEXHUKa», PO uiIto noarotoBku «IIporpaMMuoe obecrnieueHne BEIYUCIUTETLHON
TEXHUKH ¥ aBTOMaTU3UPOBAHHBIX CHCTEM.

Hucuunnuna npenogaercs B VII cemectpe Ha 4-M Kypce.

[Tpuctynas kK U3y4EHHUIO TUCLUIUIMHBI, CTYJIEHT UMEET 3HAHUS U HaBBIKU 110 JTUCUUIUIMHAM
«Mudopmarukay, «MatemaTrnueckuil aHaiu3», «OCHOBBI 3JIEKTPOTEXHUKH U AJIEKTPOHUKH CUCTEM
ynpasieaus». Bxogsaume komnerenuuu: OIIK-1, OIIK-2, OIIK-6, OIIK-7, YK-1, YK-6.

OcBoeHne MaTepuana JUCHUILUIMHBI MO3BOJIUT CTYAEHTY OBITh IOJTOTOBJIEHHBIM K H3yde-
HUIO MOCHEAYONMX TUCHUIUINH «CHcTeMBl POMBIIUIEHHON aBTOMATHU3aluny», «MoaenupoBaHne
CHUCTEM»,  BBIIOJHEHHIO  paboOT MpH  NPOXOXKJIEHUU  IMPOU3BOJCTBEHHOW  (TMPOEKTHO-
TEXHOJIOIMYECKOM ) IPAKTUKY, IPEIIUINIOMHON MPAKTUKH, a TAKXKE IIPU MOATOTOBKE U 3aIIUTE BbI-
MMyCKHOW KBaJTM(PUKAITMOHHON pabOThI U MOCIEAYIOIICH MPOoPECCHOHAIBHON AESITEIIbHOCTH B Kade-
CTBE CHEIMAINCTA B 00JACTH TEXHUYECKUX aBTOMAaTH3UPOBAHHBIX CHCTEM.



3 IIVTAHUPYEMBIE PE3YJIbTATBI OBYYEHUA 110 JUCHUIIJIMHE

dopMupyeMble KOMIIe-
TeHUUH
(k00 u HaumenoBarue)

HNuaukaropsbl
JOCTHKEHUS KOMITeTeHIU i
(k00 u popmyrupoexa)

IL1aHupyeMbIe pe3yIbTaTh
00yueHHs 10 JUCIHILIHHE
(Moay.i0)!

[IK-2 crmocobeH BBITIOTHSATH
PpaboTHI 10 00ECTICUCHUIO
6e3onacHoro (QyHKIMOHU-
poBaHHs 0a3 JaHHBIX

[NIK-2.1. YuuteiBaeT 0OCOOCHHO-
CTH apXUTEKTyp CHUCTeM XpaHe-
HUS 1 00pabOTKU MHPOPMALTUHN U
BO3MOXKHOCTH WX B3aUMOJICH-
ctBus ¢ bJl; maTepdeiicapie KOM-
MMOHEHTHI B3ammozeihcTBus b/ ¢
CUCTEMaMH XpaHCHHUS U 00pa-
OOTKH MaHHBIX, a TaK)Ke O0COOEH-
HOCTH peaju3alud B3auUMOJCH-
ctBusi B/l ¢ KoMIoHeHTaMU BbI-
YUCIUTEIBbHON CEeTU

3HaTh METOJBl aHalM3a U MPOCK-
THpoBaHUSA MUPPOBEIX CAY TEXHOIOTH-
YECKUMHU TPOIECCaMH, WX B3aWMOJEH-
ctBus ¢ bJI.

YMeTh  omnpenensTh  CTPYKTYpYy
MIPOTPaMMHOT0 00ECITeYeHUSI aBTOMAaTH-
3UPOBAHHOIN CHUCTEMEI B LIEJIOM U €€ OT-
JeJIbHBIX YacTe.

[IK-2.2. [IpuMeHsieT aBTOMaTH-
3UPOBAaHHbIE CPEICTBA KOHTPOJIS
cocrosinug b/l, nokanuzyet npo-
OmeMy paboTHI C pecypcamu,
BO3HHKILYIO B CHCTEME XpaHEHUs
1 00pabOTKH JaHHBIX, IPUMECHSI-
€T METOJbI OITUMU3AILUN TTPON3-
BoguTenbHOcTU b/] 1 KOHTpONIU-
PYET MOJIYYEHHBIE PE3YIIBTATHI.

YMeTh KOHTPOJUPOBATH B3aHMO-
JeiicTBUE MPOTPaMMHO-AINMAPATHBIX
cpenctB CAY c B/I.

Brnagers HaBBIKaMu BBIOOpa anro-
PUTMOB YIIPaBICHUS B 3aBHCHMOCTU OT
TpeOOBaHUM K TOYHOCTH M IPOU3BOIU-
TeapHOCTH CAY

PesynbpraT 00yueHus copMyIupoBaH ¢ yYETOM CIEAYIOUUX MpodecCHOHAIbHBIX CTaHAAp-

TOB:

— 06.003 «ApxuTeKTOp NpOrpaMMHOro o0ecreueHus», 00001mEHHas TpyaoBas GpyHkus H6

- OeHka BO3MOXKHOCTH CO3/IaHUS apXUTEKTYPHOI0 MPoeKTa; TpyaoBas GpyHkuus H/03.6 -

Omnpenenenne nenel apXuTeKTypbl IPOrpaMMHOIO CPEJCTBA.

4 OFBEM JUCLUILTUHBI (MOIY.JIsT)

O0BbeM MUCHMIUIMHBI (MOJYJISI) COCTABISIET 3 3a4eTHBIX eAUHUIlLI, Bcero 108 akamemuue-

CKHX YaCOB.

8 yacoB cocTaBJIsIeT KOHTAKTHAsE paboTa 00yJaOIerocs ¢ MpernoiaBaTeieM, B TOM YUCIIe:
e 4 yaca — JICKIIMOHHbBIC 3aHSTHS;

e 4 yaca— MPAKTUYCCKUC 3aHATUA.

91 yac cocraBisieT caMOCTOsATENbHAs paboTa 00yyaromerocs.
9 yacoB OTBOJUTCS HAa MPOMEXKYTOUHBIN KOHTPOJIb (3K3aMEH).

! MOI‘yT q)OpMyJ'H/IpOBaTI)CH B KaTeropusax «3HaTb», KyMETb», «BJIaJACTh» UJIN «UMETb HABBIKN».




5. Conepsxkanne IUCHUNTHHBI
3a04Has dpopma o0yuenust

HaunmenoBaHmue pa3aejioB U TEM
AUCHHUIIIMHBI

Bcero
(akaagem.
4achl)

B TOM YHCIJIC:

KonTakTHas pabora (paboTa BO B3aUMO/IEHCTBUM C IIPENOjaBaTeNneM )

Jlexuun

[IpakTrueckue
(cemunapckue)
3aHSTUS

JlaGopatopHsbie
3aHSTHS

KPII

Bcero

CamocrosiTeIbHASA

padora
o0yuaromerocst

VII cemectp

Pa3znes 1. BBeneHue B TeOpHUI0 ABTOMATHYECKOT0
ynpasiaenusi (TAY). UccienoBanue JJuHedHbIX
cucTeM aBTOMaTH4ecKoro ynpasiaenusi (CAY).
Tewma 1.1. Bazosrlie nmonoxxenus TAY.

Tema 1.2. TunoBbie JUHAMUYECKHE 3BEHbS JTUHEH-
ueix CAY.

Tema 1.3. Kputepun ycTORIMBOCTH JIMHEHHBIX
CAY.

Tema 1.4. Tounocts muHeHHBIX CAY.

Tema 1.5. Aaroputmel ynpasnenust CAY.

Tema 1.6. Koppekuuss AMHAMHYECKUX CBOMCTB JIH-
HeriHpIx CAY.

60

56

Paznen 2. Heanneiinbie CAY.

Tema 2.1. XapakTepUCTUKU TUIOBBIX HETMHENHO-
CTel 1 0COOCHHOCTH YCTaHOBUBIIHXCSA (CTAI[HOHAD-
HBIX) U THHAMHYIECKHUX PEKUMOB HeMMHEHHBIX CAY.
Tema 2.2. ®a3oBble MOPTPETHI, MOJEIUPOBAHNIE HE-
nuHerHbIX CAY.

Tema 2.3. WccrnenoBanne yCTOWYMBOCTH HEJIMHEH-
Heix CAY C moMompio KpUTEepus aOCOJIOTHOM
ycrouuBoctu [lonosa B.M.

13

11

Pasnen 3. luckpernnie CAY.

Tema 3.1. Knaccugukarnus quckperssrx CAY.
Tema 3.2. UmnynscHele CAY.

Tema 3.3. [{udposeie CAY 1 0coOEHHOCTH UX JTU-
HAMUKH.

26

24

IIpoMexxyTouHas aTTecTaius: © dK3aMeH

93

2 Tlepeuens BUIOB yUeOHBIX 3aHATUH YTOUHSETCS B COOTBETCTBUM C yIeGHBIM IIAHOM.




HToro mo tucIuIINHE 108 4 4 0 0 8 91

* KPII - uacei konmaxmnoii paomei na Kypcosyio pabomy (npoexm) no oucyuniure. 9acvi 0mmocames K 61eayOumopHoti KOHMaxmuoii pabome, bINOTHAIOMCA 6HE PACRUCARUS Y4EOHBIX 3AHAMULL O
oucyuniuHe. Yrazoleaomcesi, eciu npedycmMompensl YueOHbIM NIAHOM.

3 Yacel Ha IPOMEKYTOUHYIO aTTECTANNIO (3a4eT, MU depEHIMPOBAHHbIIN 3a4€T, JK3aMEH U JIP.) YKA3hIBAIOTCS B CIy4ae BBLIENEHHUS X B y4eOHOM ILIAHE.
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Coz[epma}me AUCHHUITIMHbI

Paznen 1. BBenenne B Teopuro apromaruyeckoro ynpasJjenus (TAY). UccaenoBanue
JIMHEHHBIX CHCTeM aBTOMaTHYecKoro ynpasjieHus (CAY).

Tema 1.1. basosble noto:xenust TAY.

OcHoBHble nIoHATHA U onpeaeneHus B TAY. 3anaun TAY.

YacToTHbIE M BpEMEHHBIE XapaKTEPUCTUKHU 3BEHBEB.

IToka3aTenu kayecTBa yIpaBICHUS.

Tema 1.2. TunoBsie TMHAMHYECKHE 3BeHLS JUHeHHEBIX CAY.

XapaKTepUCTUKU CTATUYECKUX, HHTETPUPYIOMNX U AU(PPEepeHINPYIOUINX 3BEHBEB.

Onpenenenne nepenarodHbix GyHKIu JuHedHbIX CAY 10 ynpaBJIeHHIO, OIIMOKE U BO3-
MYILEHHUIO.

[TpaBuna npeoOpa3oBaHus CTPYKTYPHBIX CXEM.

Tema 1.3. Kputepuu ycroitunBocTu JuHeidHbIX CAY.

Anrebpanueckue U 4acToTHble Kpurepuu ycroitumBoctu (I'ypsuua, Muxaitnosa, Haliku-
cTa).

OnpezeneHue 3anacoB yCTOWYMBOCTH 110 (paze U aMIUIUTY JIe.

Omnpenenenue npenenbHbIX napamerpos CAY.

Tema 1.4. Tounocts muHeliHbIX CAY.

Omnpenenenne TouHoctu cratnueckux CAY B yctaHoBuBuieMcs pexume. [lonstue cratus-
ma CAY.

Crioco0b! ycTpaHeHHs OITMOKH B CTATUYECKOM CHCTEME B YCTAHOBUBIIEMCS PEKIME.

Onpenenenne TouHOCTU CAY B BBIHYKJIEHHOM PEXHUME.

Hunamuueckas ommoka B CAY.

Tema 1.5. Anropurmsbl ynpapjenusi CAY.

Omnpenenenue anroputma. Cxema 0000ILIEHHOTO PETYIISTOPA, YIIPABICHHUE C YIIPEKICHUEM.

Amnanorosslie [TN/] - perynsaropst.

Peammzanusa [IMJ] - anroputma B mudpoBbix CAY, nponopHuoHaibHO - CyMMapHO-
pasHoctHbli (IICP) anroputm.

I'panunel npumenenus [IN]] — perynstopos. AnantusHelie [IN]] — perynstopsl.

Tema 1.6. Koppexknus 1MHaMH4eCKHUX CBOMCTB JuHeiHbIX CAY.

Tunsl koppexktupyromux ycrpoiicts (KVY). Ilocnenosarensusie KY, mapamnensubie KY
(MecTHBIE OTpULIATEIbHBIE OOpATHBIE CBSA3H), KOPPEKLIUS IO BO3MYIIEHUIO.

Pa3nea 2. Heauneiinbie CAY.

Tema 2.1. XapakTepHCTHKH THIOBBIX HEJIMHEHHOCTEH U 0COOCHHOCTH YCTAHOBHUBIINX-
cs (CTAMOHAPHBIX) U JUHAMHMYECKHUX PeKUMOB HeluHelHbIX CAY.

MaremaTHuecKue BBIPKEHHS U TpaUKH, ONMKUCHIBAIOINE XapaKTePUCTUKHN TUIIOBBIX HEJU-
HEWHOCTEN.

Y CTONYMBOCTD B MaJOM, YCTOWYMBOCTh B OOJIBIIIOM, YCTOHYMBOCTD B 1I€J0M, aBTOKOJeOa-
HUSL

Tema 2.2. @a3oBble NOPTPETHI, MOACJIMPOBaHNE HeJuHeHHbIX CAY.

Uccnenoanne HenuHedHbIXx CAY ¢ ucnonb3oBaHueM (a3oBbIX MopTpeToB. [loHsTus
ACUMITOTUYECKON U HE AaCHMIITOTUYECKON YCTOMUMBOCTH.

[Toctpoenue (ha30BbIX MOPTPETOB C MOMOIIBIO TporpamMmbl Simulink B makete Matlab.

Tema 2.3. UcciienoBanne ycroifuuBocTH HeJiMHeHbIX CAY ¢ noMoIbio Kputepus ao-
coiroTHOM ycroiiuuBocTu [lonmosa B.M.

Kpurepuii [Tonosa B.M. s CAY ¢ ycTOWUYMBOM JTMHENHON Y4acThIO.

Kputepuii [Tonosa B.M. st CAY ¢ HeycTONYMBON JTMHEHHOHN YacThIO.

Kpurepuii [TooBa B.M. mys ocoboro cimyyast.

Paznen 3. Iuckpernnie CAY.

Tema 3.1. Knaccupuxanus quckperoix CAY.

Onpenenenne nuckpetHoid CAY. Buabl KBaHTOBaHHS JUCKPETHBIX CUTHAIIOB 110 YPOBHIO.



Penetinbie, ummnynbcHbie u g possie CAY.

Tema 3.2. Umnyabcubie CAY.

Knaccudpukanus wumnynascHbix CAY 1o BuLy MOIYNALHUH, aMIUIATYIHO-UMITYJIbCHAS
(AUM), mumpotHO-uMiynscHas (ILIMM), ¢azoBo-ummnynbchHas (PMM), 4acTOTHO-UMITYJIbCHAS
(UUM).

Teopema KorenbHukoBa aas umnyabcHbeIx CAY.

Marematuueckuil anmapar T€OpUH JIMHEHHBIX UMITYJIbCHBIX CUCTEM (pereTdaras QpyHKIHs,
Z — peoOpa3oBaHue).

Uccnenosanue yctoitunBocT UMIyabCHbIX CAY.

Tema 3.3. Indposbie CAY u 0c00€eHHOCTH UX JUHAMHUKH.

Onpenenenne nudpoboii CAY. Metoasl onpenenieHre J0MyCTUMOT0 3HAYCHHS HHTEpBaIa
T muckperuzanuu mudposoir CAY mo BpeMeHH.

[IpeoOpazoBanre HENMpepbIBHOW BENWYMHBI B HU(PPOBOMl koA U LU(GPOBOro Kojaa B
HETIPEPHIBHYIO BEIHUYUHY.

Ocob6ennoctu quHaMuku 1udposoit CAY.

Maremaruueckoe onucanue nudposoit CAY u Mmetroauka e€ nucciaeaoBaHusl.

OcoOenHocTy TexHUYECKOH peanusanuu uudposoit CAY.

PobacTHbIe cHCTEMBI, OITUMAIIEHOE U aJTAITHBHOE yIIPaBJICHUE.

[Ipu peanmzanuu TUCHUTUIMHBI (MOIYJIsI) OpPraHU3yeTCsl MPAKTUUECKasl MOJrOTOBKA IyTeM
MIPOBEICHUS MPAKTUYECKUX 3aHATUH, BBHIITOJHEHUS KOHTPOJIbHON pabOoThI 10 MHANBUAYATbHBIM 3a-
JTAHUSM, TIPEAYCMAaTPUBAIONINX y4acTHE OOYYAIOIIUXCS B BHITIOJIHEHUH OTACIbHBIX 3JIEMEHTOB pa-
00T, CBsI3aHHBIX ¢ OyayIie nmpodeccruoHalbHOMN e TeIbHOCTHIO.

JIJIst KOHTPOJISE YCBOSIEMOCTH JTUCIHMIUIMHBI pa3paboTaHbl TeCTHI (25 BOMPOCOB) U BOIPOCHI
JUISL IMarHOCTUYECKOW paboThl (26 BOIPOCOB), MpeICTaBICHHbIE B pasnene «DOoHA OLIEHOYHBIX
CPEACTBY.

[IpakTHueckass MOArOTOBKA MPHU U3YyUYEHUU AMCIUIUIMHBI PEATU3YyETCS HEMOCPEICTBEHHO B
¢dunuane B ayIMTOPHUH, IPEAHA3HAYCHHOM JJI TPOBEACHUS TPAKTUUECKHUX PaOOT.

6 Ilepevyenn yueOHO-METOAUYECKOT0 O0ecniedeH s M0 TUCHUTITUHE
Jns obecrieueHHst peanm3aliid TPOTPaMMBI  TUCIHUILIHHBL «Teopusi aBTOMAaTHYECKOTO
YIpPAaBJIEHUS» pa3pabOTaHbI:

— KOHCTEKT JIeKIMi 1o nquciuruinae « OCHOBBI TEOPUH yIPABICHUSY;

— BapUaHThl MHAUBUAYATBHBIX 3aJaHUI HA KOHTPOJIbHYIO padboty I1P-2.
— TecThI (25 BOIPOCOB);

— BOIPOCHI JJII TUArHOCTHYECKOU paboThl (26 BOIIPOCOB);

— BOTIPOCHI JJIsl TOJITOTOBKHU K DK3aMEHY.

Metoauueckue MaTepualibl MO0 JUCHUIUIMHE (MOIYJI0) U 00pa30BaTesIbHOW MporpaMMe B
1IEJIOM TIPEJICTABIICHBI Ha O(HUITMATBPHOM caiiTe oOpa3oBarenbHON opranu3anuu: Beb-caiT punnana
«IIporBUHO» roCyAapCTBEHHOTO yHuBepcutera  «JlyOHa». - URL: http://uni-
protvino.ru/enter ump.html. Pexxum goctymna orpaHuYeHHBIN, 110 JIOTHHY U MTapOJTIO.

7 ®OHABI OLIEHOYHBIX CPEACTB 0 JUCUUILIIUHE

Jns  arrecranuu  OOYYAIOIIMXCS HAa COOTBETCTBHE WX MEPCOHAIBHBIX JOCTHKCHHMA
MO3TAINHBIM TpPeOOBaHUSAM 00pa30BATEIBHONW MPOrPaMMBbI MO JUCHUIUIMHE pa3paboTaHbl (POHIBI
OILICHOYHBIX CPEJICTB, MO3BOJISIONINE OIEHUTHh PE3YJIbTaThl 00yUeHUs (3HAHUS, YMEHUS, HABBIKH) U
chopmupoBanHbIe ((HOpPMHUPYEMBIE) KOMIETEHITUH.

Otr HOoHABI BKIIOYAIOT TEOPETHUECKHUE BOMPOCHI, PEIICHHE 3a/1a4 Ha MPAKTUYCCKUX 3aHATH-
SIX, BBITOJTHEHUE KOHTPOJIbHOW paboTel I1P-2, moAroToBKy Kk caade u caady 3K3aMeHa, KpUTEPUHU
OLICHUBAaHUS (TECTHI, BOMPOCHI AJISi AMATHOCTUYECKOW pabOThl), UCHOIb3yeMble IIPHU MPOBEIECHUU
IIPOLEAYP TEKYILIETO KOHTPOJIS yCIIEBAEMOCTH U IPOMEXYTOYHOM aTTECTaLlUU.



@DOoH/IBI OLIECHOYHBIX CPEACTB MPEACTABICHBI B IPUIOKEHUH K paboyeil mporpaMme.

[Tpu HE0OXOAMMOCTH OOYHYaIOLIHECs ¢ OrPAaHHYECHHBIMH BO3MOXXHOCTSIMU 310POBBSI U HHBA-
JHJIBI 00ECIEYMBAIOTCS OLICHOYHBIMU MaTepHanamMu B (opmax, alaiTHPOBAHHBIX K OTPaHUYCHUSIM
UX 3JI0POBbsI U BOCIIPUATHS HHPOPMALIUU:

Jns nuy ¢ HapyweHuamu 3penus:

— B IEYaTHOH (hopMe yBeIHMUSHHBIM MIPU(TOM,

— B (hopMe DIEKTPOHHOTO JIOKYMEHTA,

— B Qopme ayaunodaiina.

s nuy ¢ napywenuamu ciyxa:

— B TIIEYATHOH (opme,

— B (hopMe PIEKTPOHHOTO IOKYMEHTA.

s auy ¢ Hapywenuamu onopHo-08u2amenbHo20 annapama:

— B medatHo# dopme,

— B (OpMe AIIEKTPOHHOTO JOKYMEHTA,

— B (hopme aynuodaiina.
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8 PecypcHoe o0ecnieuenme
Ilepeyennb uTepaTypbl

OcHoeHnasn yuedonas tumepamypa

.Taiinyk, A. P. Teopuss aBTOMaTtu4yeckoro ymnpasi€HHUs B IpUMeEpax U 3ajadax C PELICHUsIMU B

MATLAB : yuebnoe nocodbue ans By3oB / A. P. I'aiinyk, B. E. benses, T. A. IIbsaBuenko. — 6-¢
u3n., crep. — Cankrt-IlerepOypr : Jlans, 2022. — 464 c. — ISBN 978-5-8114-9549-8. — Tekct

NeKTpOHHBIW  // Jlamb  :  2JIeKTpOHHO-OMOMMoTewHass  cucrema. —  URL:
https://e.lanbook.com/book/200441 (mata obpamenus: 28.04.2023). — Pexxum goctyna: Juis aB-
TOPU3. TOJIb30BATEIICH.

. Epodee A.A. Teopusi aBTOMaTH4ECKOTO yIpaBiieHUs: YueOHHK i By30B. - CIIO.: [Tonurex-

Huka, 2001. - 302 c.: ui.; To xxe 2005.

. [Tankparos, B. B. 30panHnbie pazzenbl TEOPHH aBTOMATHYECKOTO YIIPaBIeHHS : ydeOHOe TOCo-

6ue : [16+] / B. B. [Tankparos, O. B. Hoc, E. A. 3uma. — HoBocubupck : HoBocubupckuii rocy-
JApCTBEHHBIN TexHu4yeckuil yuusepcutet, 2011. — 222 ¢. — (Yuebnuku HI'TY). — Pexxum nocty-
na: o noamnucke. — URL: https://biblioclub.ru/index.php?page=book&id=135671 (mara obpaie-
Hus: 13.04.2023). — ISBN 978-5-7782-1810-9. — TekcT : 3JIeKTPOHHBIH.

Jlononnumenshasn yueonasn ntumepamypa

Antumupos, B. M. CucteMbl aBTOMaTHYECKOTO YIIPABIICHUS : yaeOHOe mocooue il By30B / B.
M. AntumupoB ; non HayyHol penakuued B. B. Tenmuumna. — Mocksa : M3naTenscTBO
Opaiit, 2022. — 91 ¢. — (Bricmiee obpaszoBanue). — ISBN 978-5-9916-9906-8. — Tekcr :
anekTpoHHbIW  //  OOpaszoBarenbHas  miargopma  HOpaiit  [caiit]. —  URL:

https://urait.ru/bcode/492240 (nara obpamenus: 13.04.2023).
Kuwm, /1. TI. Teopust aBTOMaTH4ECKOTO YIIPABJICHUS : YUIEOHUK U MPaKTUKyM uig By3oB / 1. I1.
Kum. — Mocksa : U3parensctBo FOpaiit, 2023. — 276 ¢. — (Briciiee o6pazoBanue). — ISBN

978-5-9916-9294-6. — Tekcr : 3nekTpoHHbIHN // Obpa3oBarenbHas miatdopma IOpaiiT [caift].
— URL: https://urait.ru/bcode/511430 (mata oOpamienus: 05.05.2023).

HepI/IOJII/I‘-IECKI/Ie H3TaAHUA

. [IporpaMmHbBIEe TPOAYKTBI M CHCTEMBL: MEXIYHApOAHBIM HayyHO-IPAKTUYECKUH KypHan /

VYupenurens: KynpustHos B.I1.; ri. pen. Casun I'.U. - TBeps: LlenTprnporpamMmmcucteM. — XypHai
BBIXOAMT 2 pasa B oJIyT. - OcHoBaH B 1988 roxy. — ISSN: 0236-235X. — TekcT : 2IeKTpOHHBIN.
— [lonHbIE AIEKTPOHHBIE BEPCUU CTaTeH MpeICTaBIICHBI Ha caiiTe xypHaua: http://swsys.ru/

CoBpeMeHHbIE TEXHOJIOTMH aBTOMATU3ALUU: TPOPECCHOHATIBHBIN HayYHO-TEXHUYECKHH JKypHaJL.
/ Yapemutenb: OO0 «CTA-IIPECCy»; rn. pen. Copokun C.A. - M.: U3garensctBo «CTA-
I[TPECC», - Xypnan Beixogut 2 pa3a B noisyT. - OcHoBas B 1996 1. - ISSN 0206-975X. — Tekcr :

HENOCPE/ICTBEHHBIH (ITOANKCKA Ha IEYaTHOE U3/1aHHUE).

IIepeuyensb pecypcoB HHGPOPMANMOHHO-TEJICKOMMYHUKAUMOHHOU ceTH «HTEepHEeT»
Dnekmponno-oudIUOmMedHble CUCmEMbL U 0a3bl OAHHBIX

. OBC «Znanium.com»: https://znanium.com/

. OBC «Jlanmpy: https://e.lanbook.com/

. OBC «IOpaiim»: https://urait.ru//

. OBC «YHuBepcurerckas 6nbdbauoreka onnan»: https://biblioclub.ru/

. Hayunas snextponnas 6ubmmoreka (PYHOB) «eLIBRARY.RU»: http://elibrary.ru

. Hartmonanenas snexkrponHas 6udimoreka (HOB): http://H36.pd/

. ba3sl manHbIX poccuiickux xypHanoB komnanuu «East Viewy: https://dlib.eastview.com/

Hayllele noucKoeble cucmemol

. ArXiv.org - Hay4HO-TIOMCKOBAasl CUCTEMa, CIICUAIN3UPYETCS B 00JACTAX: KOMIBIOTEPHBIX HaYK,

actpou3uku, GU3NKU, MAaTEMaTHUKH, KBAHTOBOM Ouosoruu. http://arxiv.org/

. Google Scholar - mouckoBas cucrema Mo Hay4HOH JUTeparype. BkirodaeT craTbu KpYMHBIX

Hay4YHBIX W3/aTeNIbCTB, apXUBBI MIPEIPHUHTOB, MyOJIMKAIMU HA CaiiTaX YHHBEPCUTETOB, HAYYHBIX
0O0IIeCTB ¥ JpYTUX HAayYyHBIX opranu3auuii. https://scholar.google.ru/
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3. SciGuide - HaBUTaTOP MO 3apyOCIKHBIM HAYYHBIM IJICKTPOHHBIM PECYypcaM OTKPBITOTO JTOCTYTIA.
http://www.prometeus.nsc.ru/sciguide/page0601.ssi
Ilpogheccuonanvuuie pecypcovt cemu « Unmepuem
1. OtkpsiTOE 0OpazoBanue https://openedu.ru/

Ilepeuens HHPOPMAITUOHHBIX TEXHOJIOTHIA, HCMOJIb3yeMBbIX TPH OCYIIECTBJICHUHU
00pa30BaTEeJILHOIO MPOIECCA, BKJIKYasA NPOrpaMMHOe obecriedeHue, MHPOpMallMOHHbIEe
CIPaBOYHbIE CHCTEMBI

[IpoBeneHME NEKIMOHHBIX 3aHATUNA MPE/IOIaraeT UCIOIb30BaHHE KOMILJICKTOB CIANI0B U
MPOrPaMMHBIX TIPE3EHTAIHIA IO PACCMATPUBAEMBIM TEMaM.

[IpoBeneHNE TPAKTUYECKUX 3aHATUH 10 JUCIUIUIMHE TIPEANOaraeT UCIoIb30BaHUE CIICIIH-
ATM3UPOBAHHBIX AyJIMTOPUH, OCHAIICHHBIX MEPCOHATBHBIMH KOMITBIOTEpAaMU, OOBEIMHEHHBIMH B
JIOKAJILHYIO CETh M UMEIOIIUX B OMPEEICHHOM MOPSIKE JOCTYI K pecypcaM riodanbHou cetn NH-
TEpHET.

Jlis BBIONTHEHUS 3aJJaHU CaMOCTOSITENIbHON MOATOTOBKU O0ydaronuecs: 00ecrneynBaloTcs
JUTEPATypPOH, a TaKXKe B ONMPEICIEHHOM IOPSIIKE JOCTYIIOM K WH(OPMAIMOHHBIM pecypcam HMH-
TepHeTa.

Hucnurnnuna odecriedeHa He0OX0AMMBIM TPOrPAMMHBIM 00€CTICUEHHEM, KOTOPOE HaXOIUT-
cs B cBoOoaHOM goctyne (mporpamMmel Open office, VisSim) cBoOoHas IHIIeH3Hs, KOl JOCTYTIa HE
TpedyeTcs).

B ¢unmnane «IIpoTBuHO» rocygapcTBeHHOro yHuBepcurera «JlyOHay co3maHbl yCIOBUS AJs
oOydeHHsl JOJeH C OrpaHWYCHHBIMH BO3MOXKHOCTSIMHU: HCIIOJIb30BAaHUE CIEIUAIBHBIX 00pa3oBa-
TEJIbHBIX MPOTPAMM U METOIOB 00y4eHHs, CHIEIHATbHBIX YYeOHUKOB, yUeOHBIX MOCOOUN U JUAaK-
TUYECKUX MATEPHAJIOB, CIICIUAIBHBIX TEXHUYECKUX CPEIICTB O0yUEHHUsSI KOJUICKTUBHOTO M WHIHBU-
JyaJbHOTO TOJIb30BaHUs, MPEIOCTABICHUE YCIYT acCUCTEHTa (IMTOMOIIHUKA), OKA3bIBAIOIIUM O0Y-
YJAFOIIMMCS HEOOXOIMMYIO TEXHUIECKYIO IIOMOIIb, 00SCTICUCHUE TIOCTYIIA B 3[JaHUS] OPTaHU3AIIHH.

HmeeTcst yHuBepcallbHOE CPEACTBO AJISl OIbEMa U MepeMEeIeHUs] MHBAIUIHBIX KOJISICOK —
naHyc-miatdopma CKIagHOM.

KomneroTepHsle kiaccel 000pyAoBaHbl cToamu s nHBanuaoB ¢ JII1, Takxke 3mecs 000-
pynoBaHel paboume wmecta it Juil ¢ OB3: yCTaHOBJIEGHBI CHENHATBHBIA MTPOTPAMMHO-
TEXHOJIOTHYECKU KOMIUIEKC MO3BOJSIONINI paboTaTh HA HUX CTYJEHTaM C HapyIIEHHEM OMOPHO-
JBUTATEIIHLHOTO arapara, C1aboBUASIINM U ciabocbimanuM. IMeroTcst TapHATYPBl KOMIIAKTHBIE,
OecrpoBoHAs KJIaBUATypa ¢ OOJBIIUMU KHOMKAMHU, OECIPOBOIHON KOMIBIOTEPHBIN TKOMCTUK C
JBYMsI BRIHOCHBIMHU KHOITKAMH, OSCIIPOBOJIHOM pecuBep, OeCIpoBOIHAS BBIHOCHASI OOJIbINAs KHOTI-
Ka, TOPTAaTUBHOE YCTPOMCTBO JJIsl YTEHUS MEYaTHBIX MaTEPUaIOB.

CrenuanbHble y4€OHUKH, Y4eOHBIC TOCOOUS U TUIAKTUUECKHE MaTepUalibl, B TOM YHCJIE B
(dopmare neyaTHbIX MaTepuanoB (KpyNnHbIN mWpudT win ayauodaitiel) umerores B 9bC, Ha koTo-
pele moamnucad Gpuinai.

Hanunuue Ha caiite ¢punmana cnpaBodHOil MHPOpPMAIIMK O PACTICAHUM yUEOHBIX 3aHSITHI B
aIaITHPOBAHHON (hOpMe TOCTYIMHOW JUIsl O0YJaAIONIUXCS ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3710-
POBBSI, SIBISIFOIIUXCS CIIEMBIMH UM CTA00BUISIIIMH.

Onucanue MaTepHaJIbHO-TEXHUYECKOH 0a3bl

J{ns1 mpoBeieHNsl IEKIMOHHBIX 3aHATHN UCIIOIBb3YETCS ay IUTOPHUS C IPOEKTOPOM M 3Kpa-
HOM.

st mpoBeieHrs MPaKTHUECKUX 3aHSATHUH UCTIONIBb3yeTcst KoMmbroTepHbId Kitace (15 T1K) ¢
MIPOEKTOPOM H 3KpaHoM (000py1oBaHHE B COOCTBEHHOCTH).

OOyuaronuecs U3 4YuClia UHBAJTUAOB U JIUI[ C OFPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3]I0POBBS
MOTYT HUCIIOJIB30BaTh CIEUAIN3UPOBAHHOE MTPOrpaMMHOE M MaTepHalbHO-TEXHUYECKOe o0ecreye-
HUE:
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— oOyyaromuecs ¢ HapyIIeHUsSIMU OMOPHO-/IBUTaTEeNIbHOTO anmnapara npu HeoOX0JUMOCTH MO-
IYT HCIIOJIb30BaTh AaJalTUBHBIE TEXHUYECKHE CpPEACTBA: CIENHAIbHO O0O0pYIOBaHHBIC
JOKOWCTUKY, YBEJTMUCHHbIE BBIHOCHBIE KHOTIKH, KJIIABUATYPbI C OOJIBIINMHU KJIaBUIIIAMHU.

— oOyuaromuecsi ¢ OTpaHUYCHUSAMH I10 3PEHUI0 MOTYT HPOCIYIIaTh JOCTYIHBIM ayauomare-
pHaJl WM MPOYUTATh TEKCThI, YBEIMYUB MIPUPT HA SKpaHE MOHHUTOpPA KOMIIbloTepa. Peko-
MEH]IyeTCSl UCTIOJIb30BaTh dKPAaHHYIO JYIy U JAPYTrHe BH3yaJbHBIC BCIIOMOIAaTEIbHbBIE CPEJi-
CTBa, YTOOBI U3MEHUTH MIPUQPT TEKCTA, MEKCTPOUHBIH MHTEPBAJ, CHHXPOHU3ALMIO C PEYBIO
U T.J., IPOIPaMMBI SKPAaHHOTO JOCTyIa (CKPHUH-PHIEPHI Il POUYTEHUSI TEKCTOBOK MHDOP-
MaIMy 4Yepe3 CUHTE3WPOBAHHYIO peUb) W/WIN BKIOYHUTH (QYHKIHUIO «IKPAHHOTO AUKTOPa»
Ha MEePCOHAILHOM KOMITbIOTEpE ¢ onepaironHoi cucremoir Windows 7, 8, 10.

— oOyyaromuecs ¢ OrpaHUYEHUSIMHU 110 CIYXY MOTYT BOCIOJIb30BaThCSl KOMIIBIOTEPHOM ayIno-
TapHUTYPOH MpHU MPOCITYHIMBAHUK HEOOXOAMMOM MH(pOpPMAMK M TMOPTATUBHOW HMHIYKIIH-
onHo# cucremoit cepun «MICTOK».

[Tpu HEOOXOAMMOCTH OOYHYAIOLIHECs ¢ OrPAaHHYECHHBIMI BO3MOXXHOCTSIMH 3/I0POBBSI U HHBA-
TuAbl 00€CTIeYNBAIOTCS MEYaTHBIMU U (HJIK) 3JIEKTPOHHBIMU 00pa30oBaTeNIbHBIMU pecypcamu (o0pa-
30BaTeNbHAs MporpamMma, yueOHble mocodus u p.) B GopMax, aganTUPOBAHHBIX K OTPAaHUYCHUSIM
WX 37I0POBbsI U BOCTIPUATHS HH(POPMALIUU:

Jist U1 ¢ HapyIIEHUSIMH 3pEHHS

— B Ie4aTHOU (hopMe yBeIUYEHHBIM MIPUGTOM,

— B (pOopMe 3IEKTPOHHOTO IOKYMEHTA,

— B (opme ayauodaiina.

Jnist U1 ¢ HapyIICHUSIMH CITyXa:

— B Tie4aTHou opwme,

— B (hopMe MEKTPOHHOTO JOKYMEHTA.

Jlist U1 ¢ HapyUIeHUsIME OIIOPHO-/IBUTATENILHOTO alapara:

— B TieyaTHou opwme,

— B (hopMe 3IEKTPOHHOTO JJOKYMEHTA,

— B (popme ayauodaiina.
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IIpunoxkenne x pabouelt mporpaMmme TUCIUTUTHHBI

(I)OHI[LI OLICHOYHbLIX CPEACTB

B pesynbrare ocBoeHus AUCHUILIMHBI «OCHOBBI TEOPHM YIPABIECHUS» IPOrpamMMbl Oaka-
naBpoB 1o HampasieHuio nmoarotoBku 09.03.01 «MudpopmaTtuka W BEIMUCIUTENbHAS TEXHUKa» C
Y4eTOM HaIpaBJIEHHOCTH OakayiaBpckoi nporpammsl — «IIporpammHoe oOecrieueHue BbIYMCIIHU-
TEJIbHOM TEXHWKH M aBTOMATU3MPOBAHHBIX CHCTEM» BBIMTYCKHUK JIOJDKEH 00Ja1aTh CIEAYIOIIMMU

KOMIICTCHIUUAMMU

Kommerenimsg ITK-2

- CnocobeH BBINOJIHATHL paboThHl 110 obecrieyeHu 0e300acHOro

dvHKIIMOHUPOBaHUs 0a3 JaHHBIX

KOO U (hopMYyIUpOBKa KOMNemeHyuu

OnucaHue nmoka3arteJieii U KpUTepHeB OLeHUBAHUS KOMIIETEHIIN, a TAKKe IIKAJ
OlleHUBAHUSI
Komnerennus IIK-2 - Cnoco0eH BbINOJHATH PadoThl M0 ofecnevyeHUuI0 6e30NmacHoro

(pyHKunoHupoBaHus 6a3 JaHHBIX

HUHIAUKATOP 10- KPUTEPUU OLIEHUBAHUS
CTUXKEHUA PE3YJIbTATA OBYUYEHMUSA
KOMIIETEHIUH 110 NPaKTHKeE
(kom ¥ HaHMEHOBAHHE) HIKAJIA oneHuBaHUsI
1 2 3 4 5
[K-2.1: YuuteiBaeT He 3naer unm | YnosnerBopu- | Xopouio 3HaeT | JlemoHCTpH-
0COOEHHOCTH apXHUTEK- 3HaeT c1abo TEJIBHO 3HAeT | METOJIbI aHa- pyet cBobo-
TYp CHCTEM XpaHEHMS U METOABI aHa- | METO[bI aHa- JM3a U IPOEK- | HOE U yBEPEeH-
oOpabotku  uHpOpMa- JIN3a ¥ MPOCK- | JIU3a U MPOEK- | TUPOBAHUS HOE 3HaHUE
UM ¥ BO3MOXKHOCTH MX TUPOBAHUS TUPOBAHUS U(PPOBBIX METO/OB aHa-
B3aumozenctus ¢ BJI; IU(pPOBBIX IU(pPOBBIX CAY TtexHo- JIU3a U IIPOEK-
WHTEpQEHCHBIE KOMIIO- CAY texno- | CAY TexHo- JIOTHYECKUMH | TUPOBAHHUS
HEHTHl B3aUMOJEHCTBUS JIOTUYECKUMH | JIOTHYECKUMHU | MPOLIECCaMH, UPPOBBIX
B/l ¢ cuctemamu xpaHne- [IpoLeCCaMH, | IPOLECCAMU, UX B3aUMO- CAY TtexHo-
HUS U 00pabOTKH JaH- WX B3aUMO- UX B3aMMO- JIEHCTBHS C JIOTUYECKUMU
HBIX, a TaKKe 0CoOeH- JIEUCTBUS C JIEUCTBUS C B/1, a Taxxe MPOLIECCaMHU,
HOCTH peaju3allid B3a- BJI, a Taxxe B/, a Takxe XOpOILO OMpe- | UX B3aUMO-
umogeiicteuss B/l ¢ Orcyr- HE yMeeT YAOBIETBOPU- | AENSAET CTPYK- | NEUCTBHUS C
KOMITOHEHTaMH BBIYHC- OTIPEIETISATh TEJNBHO OIpe- | Typy Mpo- BJI, a Taxxe
JUTENBHON CeTH CTBI:HG/I:Ha_ CTPYKTYpy JIENSeT CTPYK- | TPaMMHOTO cB0OOOHO
MIPOrpaMMHO- | Typy Npo- oOecrieyeHus1 | ompeaessieT
ro obecriede- | TpaMMHOTO aBTOMAaTH3H- CTPYKTYpY
HUS aBTOMa- | oOeclieyeHnsi | pOBaHHOW CH- | MPOrPaMMHOIO
TU3UPOBaH- aBTOMATHU3H- CTEMBI B I1e- oOecnieyeHus
HOM CUCTEMBI | POBAaHHOW CH- | JIOM H €€ OT- aBTOMATHU3H-
B IIEJIOM M €€ | CTEMBHI B I1e- JIeBbHBIX Ya- POBaHHOM cH-
OTJIENBHBIX JIOM U €€ OT- creil. [loryc- | cTeMBI B 1ie-
yacTeu. JIEJIbHBIX Ya- KaeT OT/IEelb- JIOM U €€ OT-
Homnyckaet CTeH, HO J0- HbIC HeTpyOble | JIENBHBIX Ya-
MHO>KECTBEH- | IyCKaeT J0- OILIUOKU. cre. He no-
HBIE TPYObIE CTaTOYHO Ce- ITyCKAET OIIH-
OILINOKH. pbE3HbBIC OOK.
OIINOKH.
[K-2.2: [Ipumensier Ot | lemoHCTpH- JlemoHcTpH- HemoHncTpu- JemoHncTpu-
aBTOMAaTU3HPOBAHHBIE CYTCTBHE | pyeT 4YacTH4- | pyeT YIOBJe- | pyeT YCTOHuu- | pyeT cBoOoa-
CpeAcTBa KOHTPOJIA CO- YMEHUS HOE€ YMEHME | TBOPDUTEJIbHOE | BOE  YMEHHE | HOE U YBEpEH-
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croanus BJl, noxamusy-
eT mpobiieMy padoTHI ¢
pecypcaMy, BO3HUKIIYIO
B CHCTEME XpaHEHHsS H
00paboTKH JAHHBIX,
MIPUMEHSET METOJBI OI-
THMHU3ALUU TPOU3BOIU-
tenbHOCTH b/ m KoH-
TPOIUPYET TOTyUEHHBIE
pe3yNIbTaThI.

KOHTPOJIHPO-
BaTh B3aWMO-
JICUCTBUEC
MIPOrpaMMHO-
anmapaTHbIX
cpencte CAY
¢ b, wua-
CTUYHOE BJa-
JICHHE HAaBbI-
KaMH BBIOOpa
AITOPUTMOB
yIpaBJICHUS B
3aBHCUMOCTH
or TpeboBa-
HHUM K TOYHO-
CTH U TPOU3-
BOJMTEIIBHO-
CTH CAY.
Honyckaet
MHOKECTBEH-
Hble TpyObIC
OIIMHOKH.

YMCHHE KOH-
TPOJMPOBATH
B3auMMO/ICii-
CTBUE po-
rpaMMHO-
anmapaTHBIX
cpeacte CAY
¢ b1, ynosiue-
TBOPHUTEIIBHOE
BIIQJICHUE
HaBBIKaMU
BBIOOpa anro-
pUTMOB
yOpaBICHUS B
3aBUCHMOCTH
oT TpeOoBaHUI
K TOYHOCTH H
[IPOU3BO/IHU-
TETBHOCTH
CAY, nHo po-
nmyckaer  Jo-
CTaTOYHO Ce-
pBE3HBIE
OIKMOKH.

KOHTPOJINPO-
BaTh B3aWMO-
JIECTBHE IIPO-
TpaMMHO-
anmapaTHBIX
cpencte CAY
¢ bJl, yBepen-
HOE BIAJCHUE
HaBBIKAaMHU
BbIOOpa aniro-
PUTMOB
yIpaBlIeHUs B
3aBHCHMOCTH
OT TpeOOBaHUI
K TOYHOCTH H
MIPOU3BOIH-
TEJIHHOCTH
CAY. JHomyc-
KaeT OTAeTb-
HbIC HErpyObIe
OIINOKHU.

HOE  yMEHHE
KOHTPOJINPO-
BaTh B3aUMO-
JIEVICTBUE TIPO-
TpaMMHO-
aTnmapaTHBIX
cpeacte CAY
¢ BJI, cBoGoa-
HOE W yBEpeH-
HOE BJIAJICHUE
HaBBIKAMU
BBIOOpa ajro-
PUTMOB
yIpaBICHHUS B
3aBUCUMOCTH
OT TpeOOBaHMA
K TOYHOCTU H
IIPOU3BOIU-
TEITLHOCTH
CAY. He no-
MyCKaeT OIIu-
OOK.

[Tpu GannbHO-PEHTUHIOBON CUCTEME BCE 3HAHMUS, YMEHHUS U HaBBIKH, IPHOOpETaeMbIe CTY-
JIEHTaMH B pe3yJIbTaTe U3y4eHUs AUCLUIUIMHBI, OLCHUBAIOTCS B Oaax.

Ornenka kauecTBa pabOThl B PEUTUHIOBON CHUCTEME SIBJISIETCS HAKONMUTEIBHON M HCIOIb3Y-
eTcs JJ1s OLlEHUBaHMs CUCTEMHON pabOThI CTYZEHTOB B TE€UEHUE BCETO Mepro/ia 00ydeHusl.

[To utoram paboThl B ceMeCTpe CTYJEHT MOXKET MOJy4YnTh MakcuMmaiabHo 70 6amios. Urtoro-
Boil popmoii konTposs B VII cemecTpe siBnsercs sx3ameH. Ha sk3ameHe CTyeHT MOXkeT HaOpath

MakcuMaibHo 30 0asuioB.

B Teuenue VII cemecTpa CTYJeHT MOXeT 3apaboTaTh OaJlIbl 3a CIEAYIOIINE BUIbI padoT:

No Buya pabotsl CymmMma GauioB
1 [TocenieHue JIEKIUN U TPAKTUYECKUX 3aHATUI 16
2 PaboTa Ha MPaKTUYECKUX 3aHATHUSIX 24
3 Boinosnenue koHTposbHOM padoTsl [1P-2.1 30
Hroro: 70

Ecnu k MOMEHTY OKOHUYaHUS ceMecTpa CTyJeHT HabupaeT oT 51 g0 70 6aymios, TO OH MOy-

4acT JOIYCK K OK3aMCHY.

Ecnu cTyieHT Kk MOMEHTY OKOHUYaHUs cemecTpa HabupaeT oT 61 1o 70 6amioB, TO OH MOXKET
MOJyYUTh AaBTOMATHUYECKYIO OLIEHKY «YJIOBJIETBOPUTEIbHOY. IIpu jkelmaHuM MOBBICUTH CBOIO OIICH-
Ky, CTYACHT UMECT ITPaBO OTKAa3aTbCAd OT aBTOMAaTHYECKOH OIICHKU U cdaTh 3K3aMCH.

Ecnu cryneHt He HaOpaia MUHMMaJIbHOTO yHucaa 6amuioB (51 Gam), To OH He MOJyYaeT J10-

MyCK K DK3aMEHY.

CooTBeTCcTBHE pCﬁTHHTOBLIX 0aioB U AKaJCMHUYCCKUX OLICHOK

Obmias cymma Hrorosas oneHka

0aJIJIOB 32 ceMecTp
86-100 OTIUYHO
71-85 Xoporio
51-70 Jlommyck K DK3aMeHy

B TOM YHCIIE:
61-70 B03MOXHOCTh MOJTy4YeHHS] aBTOMATHYECKOMN OLICHKHU «YJIOBJIECTBOPUTEIIHHOY
51-60 ToJIbKO AOTYCK K 9K3aMEHY
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0-50 | HeypnoBneTBopuTenbHO (CTYAEHT HE JONYIIEH K DK3aMEeHY) |

Texyumii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBISIETCS B IPOLIECCE BHIMOTHEHHUS TPAKTUYECKHUX U
CaMOCTOSITEIIBHBIX paloT.
['paduik BHIIOJHEHHUSI CAMOCTOSITENIBHBIX paboT cTyaentamu B VI cemectpe

Bune pa- Hepnenu yuebHoro nporecca
60T 1 |23 14|56 |78 [9]10(11 1213 ]14]15]16]17
[1P-2 B3

B3 — Beimaua 3aganus Ha [1P-2.

[Iponenypa oleHUBaHHS PE3yIbTaTOB OOYUYEHHsS WHBAJIUIOB W JIMIl C OTPAaHUYECHHBIMHU
BO3MOXKHOCTSIMH 3/I0POBbSI 10 JUCIUIUIMHE MPEIyCMAaTPUBACT MPEIOCTaBICHUE WHGOpMAIUU B
(dhopmax, aTanTHPOBAHHBIX K OTPAHUYCHHSAM UX 3I0POBbS M BOCIPHUATHS HH(OPMAIIIH:

— B Te4YaTHOU ¢opme,

— B TIe4YaTHOH ¢opMe yBEITHMUYEHHBIM HIPUQPTOM,
— B ¢opMe MEKTPOHHOTO JOKYMEHTA.

JlanHblil MepeyeHb MOXKET ObITh KOHKPETU3HpPOBaH B 3aBUCUMOCTH OT KOHTHHICHTA
o0yyJaronuxcs.

[Tpu HEOOXOAMMOCTH O0yUaromemMycs HHBanuAy u auiy ¢ OB3 mpenocrasisiercst JOMOIHU-
TeJIbHOE BpeMs JUIsl MOJATOTOBKM OTBETA HA 3ayeTe WIM dK3aMeHe. Y oOydarolerocsi MHBajiuaa u
muna ¢ OB3 uMeeTcs BO3MOKHOCTh BbIOOpa ()OPMBI KOHTPOJIS HA TPAKTUYECKUX 3aHATHUAX, 3a4e-
Tax, 9K3aMeHax, MOAXOsIIas KOHKPETHO I HEro

TeMaTuKa NPAKTHYECKHUX 3AHATHI
1. Onpenenenne ycroitunBoct CAY ¢ momolpto KpuTepueB ycroitunBoctu ['ypsuna, Muxaitio-
Ba, HaiikBucra. Omnpenenenue 3amacoB yCTOHUYMBOCTH 10 aMILTUTyAe U (asze ¢ momomsio JIAUX u
JIDYX.
2. Onpenenenue abCoMOTHON ycToHunBocTH HenmnHeRHBIX CAY ¢ momombto kpurepus [lonosa.
Onpeznenenne ycToiunBocTH UMIYJIbCHBIX CAY.

Memoouueckoe obecneuerue npakmu4yecKux 3aHAMULL NO ducuunﬂuﬁe ((T€0pl/l}l asmomamuve-
CKOcO ynpaeilenusa»

laiinyk, A. P. Teopust aBToMaTH4eCKOro yIpaBi€HUs B IPUMEpax U 3a7a4ax ¢ PEIICHUSIMHU
B MATLAB : yueOHoe nocobue s By3oB / A. P. laiinyk, B. E. bensies, T. A. IIbsiBueHk0. — 6-€
3., crep. — Cankr-IlerepOypr : Jlans, 2022. — 464 c. — ISBN 978-5-8114-9549-8. — Tekcr :
AJEKTPOHHBIN // Jlanp : 3JIEKTPOHHO-OUOINOTEeYHAs cUCTEMa. — URL:
https://e.lanbook.com/book/200441 (mata obpamenus: 28.04.2023). — Pexum poctyna: st aBTO-
pH3. NOIB30BATEIEH.

EpodeeB A.A. Teopust aBTOMaTHUECKOTO YIIpaBaeHUs: YueOHUK A By30B. - CII6.: TTonu-
texauka, 2001. - 302 c.: un.; To xe 2005.

Koncnekr nexkumii no nucuuiuinee « Teopust aBTOMaTUUECKOTO YIIPaBICHUSI.

TemaTHKa caMOCTOSITEILHBIX padoT
1. Kontponsnas padota [1P-2 «Iloctpoenue romorpadgos AD®X, acumnrorudeckux JIAUX u
JIOUX» (MHAUBHyallbHBIC 3a/IaHUA).
Memoouueckoe obecneuenue camocmosamenvhvlx pabom no oucyuniute « Teopus asmomamuye-
CKO20 YNpasieHus»

EpodeeB A.A. Teopus aBTOMaTH4YeCKOro ynpapieHus: YueOHuk st By30B. - CI16.: Tlomu-
texauka, 2001. - 302 c.: ui.; To xe 2005.

Kum, /1. 1. Teopust aBTOMaTH4ecKOro ynpaBieHUs : y4eOHUK U MPAaKTUKYM ISl By30B / J1.
IT. Kum. — Mocksa : U3znatensctBo HOpaiit, 2023. — 276 ¢. — (Bricmee oopazoBanue). — ISBN
978-5-9916-9294-6. — Texkcrt : anmekTpoHHbIN // OOpa3zoBarenbHas miatgopma KOpaidr [caidt]. —
URL: https://urait.ru/bcode/511430 (nara obpamenus: 05.05.2023).

Koncnekr nekuuii no nucuumuinne « Teopust aBTOMaTHUECKOTO YIIPaBICHUSI.
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@DoHAbI OLIEHOYHBIX CpeacTB 1Jist JUCHUIIJIMHBI
«TGOPI/IH ABTOMATHYECCKOI0 YIIpaBJICHUS»

@ VKA To Ilnanupyembie pe3yJib- HaumenoBanue

MHPYeMbI HAUKATOPBI
OpMHpYEMbIE A p TaThI OLIEHOYHOI0 MaTe-

KOMIIEeTeHIIH ! OCTHKEeHMSI KOMIIe-

1 A . 00y4eHMsI MO TN CIU- puaja
(k00 u HaumeHo8a- TeHIIM I
Hue) (k00 u gpopmyrupoexa) fLTime
(Mmoay.0)*

[1K-2 criocoben
BBITIOJTHATH PAOOTHI
10 00ECTICYCHHTO
6e3onacHoro pyHK-
IUOHUpOBaHuUs 0a3
TaHHBIX

IIK-2.1. YuuteiBaer oco-

OEHHOCTH

APXUTEKTYP

CHCTEM XpaHEGHHS H 00-
paboTku WHpOpPMaUH U
BO3MOXXHOCTH HX B3aU-
Moneiicteus ¢ bJI; uH-
TeppeiCHbIE KOMIIOHCH-

Tbl B3auMoJiericTBusl bJ[

C

CUCTEMaMH XpaHCHUA U

00pabOTKU  JTaHHBIX,

a

TaKk)Ke OCOOEHHOCTH pea-
JU3aIAHA B3aUMOICHCTBHS
B/l ¢ xomImoHeHTaMHu BEI-

YUCJIIUTEIbHON CEeTH

3HaTh METO/bI aHAJIH-
32 W TIPOCKTUPOBAHUS ITH(-
poBeix CAY TexXHOJIOTHYE-
CKHMMHU MPOIIECCaMH, UX B3a-
nmozencTeus ¢ b1,

YMeTb  OompenesnsiTh
CTPYKTYpy INpPOrpaMMHOIO
obecrneyeHnss aBTOMATH3HU-
POBAHHOU CHUCTEMBI B LIEJIOM
M €€ OTACITBbHBIX YacTeH.

Bormpocs! k 3k3aMeny
Ne 1-36
IIpakTraeckue pado-
TbI No 1-2
TecTsl, BOIIPOCHL
Nel-26
Bomnpocsr Ne 1-25 ana
JIMarHOCTUYECKON pa-

0OTBI

I1K-2.2. [Ipumenser aB-

TOMAaTH3UPOBaHHbBIE CPEIl-
CTBa KOHTPOJISI COCTOSHUS

B/1, mokanuzyet npooiie-
My paboTHI C pecypcamu,
BO3HUKIIYIO B CHCTEME
XpaHeHus: 1 00padOTKU
JTAHHBIX, TPUMEHSET Me-
TOJBI ONTHUMH3AIHA TIPO-
n3BoUTEILHOCTH B/l 1
KOHTPOJIUPYET MOJTy4CH-
HBIEC PE3yJIbTATHI.

YMeTb KOHTPOJHUPO-
BaThb B3aMMOJCHCTBUE IPO-
TpaMMHO-aIapaTHbIX
cpeacts CAY c BJI.

Bnamerr  HaBBIKaMH
BBIOOpA aNTOPUTMOB YIIPaB-
JICHUS B 3aBHCUMOCTH OT
TpeOOBaHMI K TOYHOCTH H
npousBoautenbHocTH CAY

Bompocsl k 3k3aMeny
Ne 1-36
[IpakTuueckue pabdo-
TI No 1-2
TecTbl, BOITPOCH
Nel-26
Bomnpocsr Ne 1-25 ana
JUaTHOCTHYECKOU pa-

0OTBI

KOHTPOJIBHBIE BOITPOCBHI
JJISl HOATOTOBKH K DK3aMeHY
1. TlonsTue 06 aBTOMaTM4YeCKOM ympasieHUH. Tunosas pyHkiroHanbHast cxema CAY.
2. llonsarue ycroitunBoct CAY. [lepexonHol npouecc U moka3aTesn ero kauecrsa. Tod-
HOCTb yTIPABIICHHUS.
3. VYpaBHEHUS 3BEHbEB CUCTEMBI. Y CIIOBHS JI0IIyCTUMOCTH JIMHEAPU3ALINH.
4. HWcnonws3zoBanue npeodpazoBanus Jlammaca mist pemenus nuddepeHanbHbIX ypaBHe-
Huil. [IpaBuna 3anucu ypaBHEHHH B oniepaTopHOii opme.
5. Omnpenenenue nepenarodHoi GyHKuM 3BeHa. O01Iee CBONCTBO MHHUMATHHO-(a30BhIX
YCTOWYMBBIX 3BCHBEB.
6. YacToTHBIE U BpPEMEHHBIE XapPAKTEPUCTUKH 3BEHA.
7. lloka3arenu KadyecTBa IIEPEXOJHOIO IPOLECCa.
8. Tumel mMHaMuYecKHuX 3BeHbeB JIMHEeHHBIX CAY.
9. YacToTHBIE M BPEMEHHBIE XapaKTEPUCTUKU TUIOBBIX JUHAMHUYECKHUX 3BEHBEB.

10. Onpenenenue nepenaroyHoi GyHkuu U xapakrepuctuk CAY mpu mociaeaoBaTeIbHOM
U TapajieIbkHOM CO€MHEHUH 3BeHbeB. O0Iue npaBuia nmoctpoeHus acumnroruaeckux JJAUX
IIOCJIEI0BATEIbHBIX 3BEHBEB.

11. Onpenenenue nepeaarounoit pynkipu CAY 1o ynpapisionieMy BO3eiCcTBUIO, OIIMOKe

4 MOI‘yT q)OpMyJ'H/IpOBaTI)CH B KaTeropusax «3HaTb», KyMETb», «BJIaJACTh» UJIN «UMETb HABBIKN».
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1 BO3MYILIEHUIO MIPU MapaijieIbHOM BCTPEYHOM COETUHEHUH 3BEHBEB.

12. Anrebpanueckuii kputepuii ycroitunoctu ['ypBuna.

13. YacToTHbI KpuTepul ycToWunMBOCTH HalikBHCcTa M1 aMIIUTyIHO-(Da30BbIX XapakTe-
puctuk (rogorpado), sorapupMuyeckux xapaktepucTuk. OrnpeneneHue 3anacoB yCTOMUUBO-
ctu 1o ¢asze u amrmutye o JIAUX u JIOUX pazoMKHYTOH CHCTEMBI.

14. Onpenenenue ycraHoBuBierocs pexuma u craruueckod CAY. TouyHOCTh cTaTHUECKUX
CAY B yCTaHOBUBIIEMCS PEKUME.

15. Onpenenenue BeiHYX)AeHHOTO pexnma B CAY. OmnpenencHue BBIHYXICHHOW OIIMOKU B
CAY.

16. Anroput™msl ynpasieHus. biok-cxema 0000IEHHOTO perysTopa.

17. Ananoroseie IIU]I-perynstopsl. Peammzanus [T /I-anroputma B mudpoeix CAY (IICP —
QJIITOPUTM).

18. Koppekius nuHamudeckux cBOMCTB CAY. THIBI KOPPEKTUPYIOIIHMX YCTPOUCTB MO CIIOCO0Y
UX BKJIFOYEHHUS.

19. XapakTepuCTUKHU TUIIOBBIX HEIMHEWHBIX 3BEHBEB.

20. OcoOeHHOCTH YCTAaHOBUBLIMXCSA U JUHAMHYECKUX PEKUMOB HennHenHbIXx CAY. Ycroiuu-
BOCTh (HEyCTOHYHBOCTB) B MaJIOM, OOJIBIIIOM, B II€JIOM, aBTOKOJIE0aHUSI.

21. ®a3oBble NOPTPETHl HETUHEUHBIX CUCTEM.

22. UccnenoBanue yctonuynBocTH HenuHEeWHbIX CAY ¢ momomipio kputepust aOCONOTHOMN
ycroitunBoct B.M. Ilonoga.

23. Onpenenenue AUCKPETHBIX CUCTeM. BUIbI KBAaHTOBaHUS CUTHAJIOB.

24. Umnynscabie CAY. Knaccudukanus ummynbcHbIX CAY 10 BUIY MOAYIISALUH.

25. MareMaTu4ecKuil anmapar TeOpyur JTMHEHHBIX UMITYJBCHBIX CHCTeM. PereryaTsie GyHKITUU.
Z - npeoOpa3zoBanue Jlamnaca s pereTyaThix QyHKITHH.

26. Onpenenenue nepeaaToYHbIX PYHKIMH Pa30MKHYTHIX U 3aMKHYTBIX UMITYJIbCHBIX CHCTEM.

27. UccnenoBanue ycronunBoctu uMiynbcHbIX CAY. Kpurepuit I'ypBuna mist ©MIyJIbCHBIX
CHCTEM.

28. UccnenoBanue ycroitunBocty uMiynbcHbIXx CAY. Kpurepuit HalikBucra ais MMIyJIbCHBIX
cucreM. OrpeJienieHne 3anacoB YyCTOMYMBOCTH 1O aMILTUTYAe U (aze mo rojgorpady UMITYyJIbCHON
CUCTEMBI.

29. Omnpenenenne udpossix CAY. Onpenenenue J0NyCTUMbBIX 3HAUCHUH MHTEpBaja AUCKPET-
Hoctu T (MHTepBana GopMHpOBaHUS YIPABISAIOLIETO KOJAa U MHTEpBaja CUYMTHIBAHUS MH(OpMALUU
C JIaTYHKOB).

30. Ocobennoctu nuHamMuky upposbix CAY.

31. MaremaTtuueckoe onucanue 1uppoBbix CAY.

32. Metonuka uccienoBanus nugpobsix CAY. UncieHHbIE METOIBI.

33. OcHoBHBIE JOCTOMHCTBA ITU(PoBBIX CAY.

34. PobGacTHble CHCTEMBI U UX XapaKTEPUCTUKU.

35. Crpykrypa mudposoit CAY. [Ipoueccopsl.

36. Ctpykrypa mudposoit CAY. UnTepdeiichr.

Hnoueuoyanvuvie 3a0anusn na koumpoasuyto pavomy I1P-2
IHocTpoenne rogorpagos APX, acumnrornueckux JIAYX n JIOUYX
(mpu 3a0auu 05 Kaxcoo2o eapuanma, Homep eapuanma (cmondey 1 6 Tabauye) coom-
gemcmayem nopsioKo8oMy Homepy pamunuu cmyoeHma 8 JHcypHae)

3agauya Nel. B cooTBeTcTBHM € paBUIaAMU MOCTPOCHUS aMIUIUTYTHO-(ha30BBIX XapaKTepH-

CTUK I 3amaHHoro BapuaHTa (Tabmuma 1) moctpouTh romorpad uist CHCTEMBI ¢ TIEPEIATOYHOM

byukuuein W(p)

_ K
(+pT)(A+ pT)

. Ucnonw30BaTh HE MeHEe 5-u IMPOMEKYTOYHBIX TOUCK, COOTBECT-

CTBYIOIIUX YacToTaM @ =0, @, @,,w3,%0 | 3ananHbIM B Tabauie 1. Ilo rogorpady rpadudecku (c mo-
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MOIIBIO JIMHEHKH) ONPEeTHTh MOIYIIH KOMIUIEKCHOro kKoddduimenta yeuienns |W(o)| = 4w) npn

p(w)=-45° u p(w)=-135°,

Tabmuma 1
Bapuantel 3aganuii
Ne BapuanTa K Ti (c.) T3 (c.) o) @, w5
1 100 0.22 0.12 1 4.5 8.3
2 40 0.25 0.06 1 4.0 16.7
3 60 0.5 0.15 1 2.0 6.7
4 50 0.36 0.18 1 2.8 5.6
5 70 0.3 0.12 1 3.3 8.3

3agaua Ne2. B cooTBETCTBUU C MpaBUIaMH MOCTPOSHUS aMIUIUTYAHO-(a30BbIX XapaKTepH-

CTHK JUIsl 3ajaHHoro Bapuanrta (Tabmuna 2) moctpouTs roporpad Uisi CUCTEMBI C MepeaaTOqHON

——— 5 . Mcnonp3oBare HE MEHEE 6-U MPOMENKYTOUHBIX TOYEK, COOTBET-
14 25T + pT? p y )

CTBYIOUIMX YacToTaM @ =0, o,®,, 3,04, , 3ananabIM B Tadbnuie 2. [lo ronorpady rpaduuecku (c

dyukiuenn W (p)=

TIOMOIIBIO JIMHEHKH) ONMPEe/IeNTh MOJYIIM KOMILIEKCHOT0 Ko3(hdumuenta yeunenns |W(io)| = A(w)

nmpu (@) =-45" u p(w)=-135",

Tabnuna 2
Bapuantsl 3aganmii

Ne BapuanTa K T (c.) ¢ o} w, W; Wy
6 100 0.2 0.4 1.0 3.0 5.0 10

7 40 0.15 0.2 2.0 5.0 6.6 13

8 60 0.1 0.4 2.0 8.0 10.0 20

9 50 0.05 0.16 5.0 16.0 20.0 40

10 70 0.04 0.2 8.0 20.0 25.0 50

3agaua Ne3. B cooTBEeTCTBUU C MpaBUIaMH TOCTPOCHUS aMILTUTYTHO-(a30BBIX XapaKTepH-
CTUK i 3amaHHoro BapuaHTa (Tabnuma 3) moctpouTh romorpad uist CUCTEMBI ¢ MEPeAaTOYHOM

w(p) . Mcnonb30oBaTh HE MEHEE 5-U MPOMEKYTOUHBIX TOYEK, COOTBETCTBYIO-

K
HKITHEH N
Py p(+pT)
X yacrotam @ =0, @, ,, w3, %  3ananHbIM B Tabnuie 3. Ilo rogorpady rpaduyecku (¢ momMoIsko

NUHEHKN) OMpeNeNTuTh MOAYTh KOMILIEKCHOro Koddduuuenta ycuenus |W(o)=4(®) mpu

p(w) =-135"
Tabmnuua 3
Bapuantsl 3ananuit

Ne

BapuaHTa K T(e) @ @2 @3
11 60 0.1 2 10 20
12 40 0.2 1 5 10
13 80 0.05 15 20 30
14 20 0.04 10 25 40
15 30 0.02 30 50 70
16 50 0.25 1 4 15

3agaua Neq4. /g 3aganHOrO BapuaHta moctpouTs acumnrTornueckyro JIAUX mma CAY ¢

nepeaTouyHo  QyHKIMen

w(p)

K

 p(+ pT)(1+ ply) °

Pekomenayemble MacuiTaobl:

o ocu

o —> 2,50%6Ka()a ; Mo ocu (@) > ZOO%M . [To JIAUX omnpenenuTs 4acCTOTy cpe3a @cp ISl TaHHOU

CAY.
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Jns noctpoenust JIOUX HaiiTi 3HaueHUs @(@) npu @ = @, 0,,03,04 (Tabnuna 4), OKPYIIUB UX C

TOYHOCTBIO J10 Tpagyca. [lo momxydeHHpIM ToukaM moctpouTs JIOUX B nuanazone ot ~ 0° mo -270°.
ITo xputepuro HaiikBucra ompenenutb yctoiumBocTth CAY W 3amacel yCTOWYMBOCTH 1O (aze u
aMILIUTYIIE.

Tabmuma 4
BapuanTsl 3aanuii
Ne BapuanTa K T (c.) 1> (c.) W, @, w5 Wy
1 400 0.4 0.02 1 2.5 50.0 200.0
2 100 0.2 0.02 1 5.0 50.0 400.0
3 1000 0.5 0.05 1 2.0 20.0 100.0
4 90 0.25 0.04 1 4.0 25.0 90.0
5 40 0.16 0.1 1 6.2 10.0 200.0

3agaua NeS. Jlna 3aganHoro Bapuanta noctpouts acumnrornueckyro JIAUX mia CAY ¢
K

- (L4 pT)(1+ pT)(1+ pT) °
o —> Z,SC%eKa()a ; Mo ocu @) — 20‘)%/‘4 . [lo JIAUX onpenenuTh 4acCTOTy cpe3a @cp ISl JAHHOU

CAY.
s noctpoenus JIOUX nHaiitu 3HaueHusa ¢(®) npu @ =@, 0,,03,04 (Tabnuua 5), okpyraus

nepeparoynon  pyukiuei 7 (p) PexoMeHyemble MaciiTaObl: MO OCH

HX C TOYHOCTBIO 110 rpagyca. I1lo momydeHHbM ToukaMm nocrpouts JIOYX B nuanazone ot ~0° 10 -
270°.

[To kpureputo HaiikBucta omnpenenuth ycroitunBocth CAY u 3amackl YCTOWYMBOCTH I10
¢daze u amruuTy €.

Tabmuma 5
BapuanTsl 3a1anui
Ne Bapmanra K T; (c.) 1> (c.) T3 (c.) ; @, [} Wy
6 600 0.5 0.15 0.02 2.0 6.7 50.0 500.0
7 200 0.4 0.2 0.05 2.5 5.0 20.0 300.0
8 900 1.0 0.4 0.1 1.0 2.5 10.0 200.0
9 300 0.5 0.1 0.02 2.0 10.0 20.0 250.0
10 400 0.2 0.16 0.01 5.0 6.2 100.0 800.0
3agaya Ne6. /ns 3amanHOro Bapuanrta noctpouTh acumnrorndeckyro JIAUX mia CAY ¢

K
(4 pT)(1+2E pTy + p*T7)

nepenarounon Qynxiuen () PexomeHayeMble MacmTaObl: MO0 OCH

©—> 2,5C%emaa ; mo ocu L(w) - ZOO%M . ITo JIAYX omnpenenuTs 4acTOTy cpe3a @cp Ul JAHHOM
CAY.

Jns noctpoenns JIOUX nHalitu 3HaYeHUS (@) IpU @ = @), @, 03,4 (Tabauna 6), OKpyriauB
HX C TOYHOCTBIO 10 rpagyca. [Io momydenHbM ToukaM noctpouts JIOUX B auana3zoHe ot ~0° 10 -
270°.

ITo xpureputo HaiikBucra onpenenuts ycroiunBocTs CAY U 3amacel yCTOMUMBOCTH IO
(haze u amruATy €.

Tabnuma 6
BapuanTs! 3aganuit
Ne BapuanTa K T (c.) T» (c.) ¢ (o} W, W5 Wy
11 400 0.5 0.1 0.2 2.0 10.0 40.0 400.0
12 100 0.4 0.05 0.1 2.5 20.0 80.0 200.0
13 800 2.0 0.2 0.5 0.5 5.0 100 600.0
14 80 1.0 0.04 0.4 1.0 25.0 90 500
15 60 0.8 0.4 0.1 1.25 2.5 50 200
16 200 0.4 0.08 0.3 2.5 12.5 100 400
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3agaua Ne7. Onpenenuts nepenarounyio pynkuuto W(p) CAY mo JIAUX, npuBeneHHOM
Ha puc. | mpu 3agaHHbIX B Tabumie 7 3HaYSHUSIX wc1,wc2,a)c3

5! L(wi,i) I g8t -410@5
Tafiomima - 5

Mreapuawma|  lm il e il g 401 =20 %ﬁ gg

T z 100 | 2300 0 e

3 1 20 00 | 2070

3 g [ 2 | oo | | E Y @

g 15 400 ;%g g W, W Yy

Puc. 1

3agaua Ne8. Onpenenuts nepenarounyio pynkuuto W(p) CAY mo JIAUX, npuBeneHHOM
Ha puc. 2 npu 3a1aHHbIX B Tabmuie 8§ 3HaUeHUSIX @c,@c2,9c3 .

]
¢
Tafmma & ,91 L{.'/)), 35 134 “('0 /aeym&yr 208 91?'(,’@? 0}{/
Meeapuaxma W @ e @y i : &
6 50 | 200 | 2000 | 354 ; D
7 10 125 1500 -
5 20 | <00 | 1230 | 2 _— G = 7
9 2.5 820 | 2500 b, G, %05
10 125 30.0 400.0
Puc. 2

3agaua Ne9. Onpenenuth nepenarounyio pynkuuto W(p) CAY mo JIAUX, npuBeneHHOMI
Ha puc. 3 pu 3a1aHHbIX B Tabmuie 9 3HaYeHUSIX @c,@c2,9c3 .

Tabmua 9
Meeapuawma| @m @ om Wrg
11 4.0 200 2000
12 0.8 6.2 300
13 20 60.0 1250
14 2.5 400 2500
15 1.25 25.0 125.0
16 1.0 §0.0 | 2000
B 1
L{’, {:p‘j, Dy 0 3‘56 '20
bo3 %< / ;
20 | P
0 ‘l | | — -
i —" 004 U, Co}l (‘7(3 : \
Puc. 3
TECTbI

Bonpoc 1. B TAY ucnonb3ytoTcs cTaHJapTHbIE 0003HAUYEHUS JUISL: YNPaBIISIOUIMX BO3IEHCTBUIA
(BXOAHBIX BEJIIMYHH); KOHTPOJIUPYEMBIX (M3MEPSIEMbIX) BO3ZMYILIEHUN; HEKOHTPOIUPYEMBIX (HE U3-

MepsEMBIX) BO3MYILEHUH; YIIpaBIsieMbIX (PeryIupyeMbIX) BeluurH. Beioepure npaBuibHbINA Bapu-
aHT OTBETA.

Omeemepi. 1) ynpapisioliee BO3IEUCTBHE — X; KOHTPOJIUPYEMOE BO3MYIIIEHUE — J; HE KOHTPOJIHUPY-
€MO€ BO3MYILIEHUE — f; peryaupyemasi BeTHIinHa — z;

2) ynpasisioniee BO3ACHCTBHE — V; KOHTPOJIUPYEMOE BO3MYILEHUE — f; HE KOHTPOIUPYEMOE 603-
mLlywenue — z; perynupyemasi BeJIM4MHA — X,
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3) ympasisitoriee BO3JIEHCTBHE — X; KOHTPOJIMPYEMOE BO3MYIIEHHE — f; HE KOHTPOJIUPYEMOE BO3-
MYIIEHUE — z; PETYIHpyeMast BETUIHHA — ),

4) ynpasisoiiee BO3JIEHCTBHE — X; KOHTPOJIUPYEMOE BO3MYIICHUE — z; HE KOHTPOJIUPYEMOE BO3-
MYIIEHUE — f; peryJiupyeMasi BeJM4ruHa — .

Omeem: 3).

Bomnpoc 2. YTo y4uThIBaeTCs B KOMILIEKCHOM KO3 QUIMEHTE yCUIICHNS 3BEHA,
Wiw)=Y(jw)/X(jw)?

1) OTHOIIIEHHE AMIUIUTY bl BHIXOJIHOTO CUTHAJIA K aMIUIUTY/]I€ BXOJHOTO.
2) cnBur 110 ¢aze MKy BBIXOAHBIM CUTHAJIA M BXOIHBIM;
3) OTHONICHHE AMILIUTY/BI BBIXOJHOTO CUTHAJIA K aMIUIUTY/I€ BXOJHOTO U CABHT IO (aze Mexay

BBIXOJIHBIM CHTHAJIOM U BXOJHBIM.
Omeem: 3).

Bomnpoc 3. I1o rogorpady ammumTtyaHo-$ha30Boi XxapakTepucTuku (puc. 1) ams 4acToTsl w=1I BbI-
YUCIUTh MOJIYJb KOMIUIEKCHOTO Kod(duuueHnta ycuienus |[W(jl)| m yron ¢.-; npu U(1)=12,
V(1)=9. BeiOpaTh npaBUIbHBINA OTBET.

Bapuanmoi: 1) |W(G1)|=15; ¢po=1=36.9°
) |IWGD|=17; po=-1=- 40°;
NIWG|=15; po-1=- 36.9°%
A \WG1|=17; pu=-1=40°.

Omeem: 3).
3
Vi)
Rl Uy @=0 5

@ =500 Ple=1) E Ula)
@ =100 W(j7) ) ;

b D S :

@=10 L=
@=7
@=5 @=2 ADX
Puc. 1

Bonpoc 4. Jlns muauMansHo-(a3zoBoit muneiiHoi CAY no JIAUX Ha puc. 2 onpeaenuTts nepesa-
tTounyto ¢pyHkuuio W(p)=Y(p)/X(p) u BbIOpaTh NpaBUIbHBIA BapHAHT OTBETA.

Bapuanmeui:
1) W(p)=1000-(1+0.0625p) / (1+0.25p) - (1+0.0125p),
2) W(p)=1000/(1+0.25p) - (1+0.0625p) - (1+0.0125p),
3) W(p)=1000/p - (1+0.25p) (1+0.0625p) (1+0.0125p);
4) W(p)=1000-(1+0.0625p) /p - (1+0.25p) - (1+0.0125p.
Omeem: 4).
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| i N
0 4 + }
T wglb @ \

Puc. 2

Bomnpoc 5. o rpaduky mepexoanoro mporecca /(t), mpeacTaBIeHHOMY Ha PHC. 3, ONPEIETUTh Be-
JUYUHY TIEPEPeryIuPOBaHus a(t) npu hyen=80 pao/c, hyaxc1=88 pad/c.

Bapuanmer omeemos: 1) 12,5%; 2) 10%, 3) 7,5%;, 4) 5%.

Omesem: 2).
X(1) &
1()
t
> 5\'(1?1
!'{\-cm —
) 2
hit) & r=_ R Q
h'wmiﬁ -'-H-R—r-
ha At hit)
;o  F— :
f-'ycm ------- E---- - ...‘: ......
Myaxc2h=n= :-."E ....... H
i H
P H
bl !
b I
it i
|l I
0 n if_\: i {
f»ap ton
Puc. 3

Bonpoc 6. Kakoii mokazarenb kauecTBa yIpaBiIeHHsI ONpeensieT ObICTpoaeiicTBIE (TPOU3BOIU-
tenbHOCTE) CAY (puc. 3)?

Bapuanmuvr omeemos:

1) mepeperynupoBaHue o;

2) BpeMsi IOCTUKEHHUSI IEPBOTO MAKCUMYMa £y
3) Bpemst IEPEXOAHOTO MPOIECCA fnn;

4) ycTaHOBUBILASCS OLIMOKA Eycm.

Omeem: 3).
Bonpoc 7. Onpenenute nepeaarounyo (GpyHKIUIO 10 ynpasisiomeMy Bo3aencTeuo Wip) = Z:—::;

JUISL CUCTEMBI, CTPYKTYpHasl CXeMa KOTOpPOM Ipe/icTaBiIeHa Ha puc. 4.

BapuaHmbz omeenoe.
DW(p)= (1+0.5p) +(1+0.3p) + (1+0.02p) / [(1+0.5p) +(1+0.3p) +(1+0.02p) +14]
2)W(p)= (1+0.5p-(1+0.3p) - (1+0.02p) / [(1+0.5p) «(1+0.3p) (1+0.02p) +40]
NWp)=14/[(1+0.5p) +(1+0.3p) +(1+0.02p) +14]
4HW(p)= 40/ [(1+0.5p) -(1+0.3p) «(1+0.02p) +40]
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Omeem: 4).

i(p) GD 70 2 e )
{+0.5p {+0.3p0 1+0.02,

Puc.4

Bonpoc 8. Omnpenenure nepenatounyro ¢GyHKuuioo no omudke Wep)=e(p) / X(p) IUid CUCTEMBI,
CTPYKTYpHasi cCXeMa KOTOpO¥i IIpe/ICTaBIeHa Ha puc. 5.

BapuaHmbl omeemaoes.
1) W(p)= (1+0.5p) +(1+0.3p) + (1+0.02p) / [(1+0.5p) +(1+0.3p) +(1+0.02p) +14]
2) W(p)= (1+0.5p-(1+0.3p) - (1+0.02p) / [(1+0.5p) -(1+0.3p) -(1+0.02p) +40]
3) Wp)=14/[(1+0.5p) +(1+0.3p) +(1+0.02p) +14]
4) W(p)= 40/ [(1+0.5p) -(1+0.3p) -(1+0.02p) +40]

Omeem: 2).
@
1(p) GDE 70 l‘z" 7 2 Yip
{  {+0.5p f+0.3p 02

Puc. 5

'||"

Bonpoc 9. Chopmynupyiite ycnoBus ycroiunoctu A CAY 3-ro nopsinka mo kpureputo I'ypBu-
a.

BapuaHmbl oneenioes.

1) Bce ko3 dunmientsr xapaktepuctuieckoro nosvHoma D(p) 3amknyToit CAY 6onbie 0.

2)Ansa Ko>(pPUIHMEHTOB XapaKTepucTHUecKoro mnonuHoMa D(p) 3amkHyTo CAY BBINONHSAETCA
ycnoBue @201 — @zip = 0,

3)Bce koad¢unmenTs xapaktepuctuieckoro noauHoma D(p) 3amkHyToil CAY Oonbuie 0 u ans
K03(PPUIIMEHTOB XapaKTEePUCTUYECKOTO MIOJIMHOMA BBITOJIHACTCS YCIOBUE a2a-a3ao<0).

4)Bce ko3 dunmentsl xapakrepuctuyeckoro noauHoma D(p) 3amknyToi CAY 6omnbiie 0 u s

K03 (PUIIEHTOB XapaKTEPHCTUYECKOTO MOTMHOMA BEITOTHACTCS ycIoBre @201~ @3dp = 0
Omeem: 4).

Bonpoc 10. Ha puc. 6 npeacrasiensl rogorpadsl XapakTepucTUYECKOro noiauHoma D(jw) Kom-
mekcHoro koaddunuenta nepenauu W(iow) = K(jw) / D(jo) nns CAY 4-ro nopsnka. I[1o kpure-
puro ycToitunBocTy Muxaiinosa BeiOepute rojgorpad ycroituusoiit CAY.

BapuaHmbz omeemoe.

1)puc. 6a;,
2)puc. 60,
3)puc. 6a u 66;
4)puc. 6s.
Omeem: 4).
I Y(w) I I Yo I I JY(w I
w v\(,)
b N\ X(o)
AA X(o) X(w) I
U ap ao

11 \Y 11 vV

*
/ S
=
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Puc. 6

Bonpoc 11. I'ogorpads! aMmunTy1HO-(a30BBIX XapaKTEPUCTUK YCTOWYHMBBIX B Pa3OMKHYTOM CO-
crossauu CAY (m=0) npuBenensl Ha puc. 7. [lonws3ysachk kputepueMm ycroiumBocTh HaiikBucTa,
OTIpeIeNIuTe HoMepa roJorpadoB, KOTOPbIE COOTBETCTBYIOT YCTOMUMBBIM B 3aMKHYTOM COCTOSIHUH
CAY.

BapuaHm bl omeemnos.

i,
2)2;
3)3;
4H1u3.
Omeem: 2).
<1, j0 | T
Re_
- -
3
¥
Puc. 7

Bomnpoc 12. ITo npencraBiaenubiM Ha puc. 8 JIAUX L(w) u JIOUX ¢(w) onpeneanTs:
1) 3amacel yCTOHYMBOCTH 1O (haze @347 U aMILIATY A€ L3417,
2) cpenartk 3aKJIOYEHHUE O MpaKTHUecKoi mpuMeHumoctu CAY.

Bapuanmor omeemos:
1) @3411=-45° L34 =- 10 16; CAY mpakTHuecKu He TpuemMiema;
2) @34 =+45° L3ar = - 10 10; CAY npakTruecku npuemsieMa;
3) @341 =+45°% L3an=- 10 016; CAY npakTudecku He pHeMIieMa;

Omeem: 3). .
Liw), 28 /—lo ge-{
0
‘o e
o) I =+
2 1) I
| S S SR e gz I
Y s e 52
Puc. 8

Bonpoc 13. OnpenenuTs BbIHYKACHHYIO OIHOKY epm 151 CAY ¢ nepeaarounoit pynkuueir W(p)
= 50/ p’D(p) npu BXoaHOM BO3zeicTBIY X(2) = (5£2+12) pao.

Bapuanmor omsemos:
1)eppim = 0,

2)eppir = 0.1 pag;
3)éeppin = 0.2 pag;

4) eppir — ©.

Omeem. 3).
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Bonpoc 14. B cratnueckoil cuctemMe BBIOEPUTE CIIOCOOBI YCTPAHEHUS yCTAHOBHUBIIEHCS OIIMOKH
gycm.

Bapuanmur omeemos:

1) yBennuenue xodpdurnmenta ycunenus K;

2)BBEICHHE UHTETPUPYIOIIETO 3BEHA B CUCTEMY yNpaBiieHHs (MpuMeHeHue actatnueckoin CAY);
3) BBeieHHE THOKOW OTPUIIATENILHON 00paTHOW CBSI3H;

4) npuMeHeHue crnocoda KOMIEHC AU BO3MYIIEHUH.

Omeemoi: 2) u 4).

Bonpoc 15. Ha kakux yactoTax (HU3KHMX, CPETHUX WM BBICOKMX) OKa3bIBAIOT KOPPEKTUPYIOIIIEe
BO3JIEHCTBUE IMPOKO pacrpocTpaHeHHble B TexHuke [TN/I-perynsropsi?

Bapuanmur omeemos:

1) Ha HU3KUX;

2)Ha HU3KUX U CPEIIHUX;

3)Ha cpeaHux;

4)Ha BBICOKHX.

Omeem: 3) — xopbiTooOpaznas JIAUX.

Bonpoc 16. IIpu kakux ycnoBusx B HenuHelHON CAY ycTaHaBIMBAaIOTCSl yCTOWYUBBIE a6moKoe-
oanua?

Bapuanmur omeemos:

1)npu ycTOMYMBOCTH B MaJIOM U HEYCTOMYMBOCTH B OOJIBILIOM;
2)npy yCTOMYHUBOCTH B MaJIOM U YCTOWYHBOCTH B OOJIBILIOM;

3) pu HEYCTOMYMBOCTH B MAJIOM U YCTOMYUBOCTH B OOJIBIIIOM;
4) 1pu HEyCTOMYMBOCTH B MAJIOM U HEYCTOWYMBOCTH B OOJIBILIOM.
Omeem: 3).

Bonpoc 17. U3 npeyiokeHHBIX HU)KE BApUAHTOB OTBETOB BhIOepUTE BepHbI. Mcnonb3yiiTe kpute-
puit ycroituuBoctu [lonosa B.M. nns Henuueiinoit CAY ¢ ycToH4MBOM JITMHEWHOI 4acThlO, Ipe-

V3 ¥ ] ~ ~
CTaBIIeHHBIE Ha pyc. 9 MoauduIMpoBanHEIi rogorpad Wa (&) nuueiinoit vactu CAY u rapameTrp
Ky3, onpenensommil TpaHuIily CEKTOpa, B KOTOPOM pacloJIOKEHA XapaKTepPUCTUKA HEIMHEHHOIO
3BEHA.

Bapuanmur omeemos:

l)uenuneitnas CAY ycroituusa (puc. 9a), Heyctoriuusa (puc. 96), Ha TpaHUIE YCTOMYHUBOCTH (PUC.
96);

2)nenuneitnas CAY HeycroituuBa (puc. 9a), ycroituusa (puc. 96), Ha rpaHuUIle YCTOMUHUBOCTH (PHC.
98);

3)nenuneitnas CAY yctoituuBa (puc. 9a), Tpedyercs I0MOIHUTENbHAs POBEpKa - yCTOMUUBA WIN
HeycroituuBa (puc. 90), Ha rpaHule YCTOMUMBOCTH (pHC. 9B);

4)nenuneiinas CAY ycroifumnBa (puc. 9a), TpeOyercst JOMOJHUTEIbHAS MPOBEPKA - YCTOHUMBA WK
HeyctoitunBa CAY (puc. 96), TpeOyeTcst OMOTHUTEIbHAS MPOBEPKA - YCTOMYHMBA WIIM HEYCTOM-
yrBa CAY (puc. 98).

Omeem: 4).

a) /
o
K /

/-~\_-

iV{w) &) )iV (@)

W*n .CO el .W*n .CO
CI < Y i

VP X Jal o)

/

Puc. 9
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Bomnpoc 18. 13 npepyraraeMbIx HU)Ke BApUAHTOB BEIOCPUTE MPABWILHBIN TIEpEUEHb ITapaMeTPOB,
xapaktepHblii i1 CAY ¢ mupotHo-uMmnyiabcHoi monyisauuei IHHUM, roe 4 — aMninutyaa um-
MyJIbCOB, 1 — MEPUOJ CIEIOBAaHUS UMITYJIbCOB, #7177y — IIMPUHA UMITYJIbCOB, T — 3alla3/IbIBAHHE I1e-
penHero ppoHTa UMITYJIbCa OTHOCHTEIBHO Havasa nepuoja 7.

Bapuanmer omeemos:

l)nocrosiHHblE BeNUYUHBL: A, 1. IEpeMEHHbIE BEIMYUHBL: T, fmm;
2)IOCTOSIHHBIC BeTUYUHBL: T, T#(): IepeMeHHbIC BETUYUHBL: A, timm;
3) nocTosiHHbIE BEIMYUHBL: A, T#0: IepeMEHHbIE BEIIUUUHBL: 1, 1w
4)nocTostHHBIC BeUYUHBL: A, T, 7=(. iepeMeHHas BEJIMYUH: t[111M.
Omeem: 4).

Bomnpoc 19. Onpenenure nepenarounyro Gyukuuo W(z)=Y(z)/X(z) nns nmnyiascHoit CAY, onu-
ChIBAEMOI Pa3HOCTHBIM ypaBHeHUEM y[n[-3y[n-1]+2y[n-2]=4x[n-2]. BelpaXeHUs] B YUCIUTEIE U
3HaMEHATEJIE PACIOIOXKUTh IO CTENIeHHU yObIBAaHUS Z.

Bapuanmui omeemoas:

) WE) =18 =sy
2 W@ =3 =sry
3) W) =55 = sy
Y W) =18=5
Omeem: 2).

Bonpoc 20. Onpenenute nepenaTovynyo (YHKIHIO 1O YIPABISIONIEMY BO3IEHCTBHIO D(z) UM-
nynbcHOM CAY ¢ enMHUYHOW 0OpaTHOM CBSI3bI0, UMEIOLIEH MepeaTOYHYI0 (PYHKIHMIO Pa30OMKHY-
16

alZ) = rArrT——r— Cwmenenue o=0.

TOUW CUCTEMEI H_j,

Bapuanmer omeemoe:
=5 —1.05z+0.135

1) 2(2) = e
2) P(2) = p_m;ﬁ
3) @(z)= H;i'm
1) () = s
Omeem: 2).

Bonpoc 21. Onpenenute nepenaTounyto QyHKIUIO o ommoke P.(z) mmnyiabcHort CAY ¢ enu-

HUYHON OOpaTHOH CBA3bI0, UMEIOIIEH MepeaaTouHyI0 (DYHKIIUIO PA30OMKHYTON CHCTEMBI
W (zj _ 16
paz (z—0.9)(z—0.15)

Bapuanmer omeemos:
=% —1.05z +0.135

D) @(2) = e e
2) @Hz) = ;,_mlzﬁ
3) @dz) = p@iﬁ
9) Odz) = s
Omeem: 1).

Bomnpoc 22. Kakyue COOTHOLIEHUSI MEXAY YUCIOM Oyan pa3psiaoB LIAIL B mpsimom kaHaie U pa3psi-
HOCTBIO Olayn ALIIT B 0OpaTHOM KaHase coOMI0al0TCsl B peanbHbIX MUPPoBbIX CAY?
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BapuaHMbl omeenoe.
1) Oyan= Cayn,

2) Oyan= Qayn,

3) Oyan <Olayn.

Omeem: 3).

Bomnpoc 23. Beibepure nmonyctuMoe 3Ha4eHHE nHTepBaia 7' quckperusamnuu mudposoit CAY no
BpeMeHH (MHTepBaia (JOPMUPOBAHUS YIIPABIISIONIETO KOAA).

Bapuanmer omeemos.

1) T=0.6 (paod)/w, (pad/c), Tne w, — nonoca npomnyckanus CAY;
2) T=0.2tn, T€ tun — BpEMS IEPEXOIHOTO MIpOIIecca,

3) T=0 05tnn.

Omeem: 3).

Bonpoc 24. Kakas cuctema ¢ afanTUBHBIM YIIPAaBICHUEM Ha3bIBACTCS camMoopeanuzyoweica?

Bapuanmur omeemos:

1) ecnu meneHanpaBICHHO U3MEHSIOTCS TAPAMETPhI CUCTEMBI YIIPABIICHIS;

2) eciu 1eNieHaNPaBICHHO U3MEHSIOTCS TapaMEeTPhl U CTPYKTYpa CHCTEMbI YIIPABIICHHSI,

3) ecnm LeJICHANPABICHHO U3MEHSCTCS 3aKOH YIPABJICHHS C UCIIOJIB30BAHUEM OITBITa PAaOOTHI;

4) eciii IIETICHANIPABICHHO HM3MEHSIOTCS IapaMeTphbl, CTPYKTypa CHCTEMBbI YIIPaBICHHS U 3aKOH
YIPaBIICHUS C HCIIOJIb30BAHUEM OTIBITA PAOOTEHI.

Omeem: 2)

Bonpoc 25. Kakas cuctema ¢ afanTUBHBIM YIIPaBICHUEM HA3bIBACTCS camoobyuarowerics?

Bapuanmur omeemos:
5) ecnu neneHanpaBIeHHO U3MEHSIOTCS MTapaMeTpbl CUCTEMBI YIIPaBJICHNUS,
6) eciu LeJICHANPABICHHO U3MEHSIOTCS TAPaAMETPhI U CTPYKTYpa CUCTEMBI YIIPaBJICHHUS,
7) ecnu LeJIeHANPaBICHHO U3MEHSETCS 3aKOH YIPaBJICHUS C UCTIOIB30BAaHUEM OIBITAa PAabOTHI;
8) ecii TeNICHAIIPABJIICHHO HM3MEHSIOTCS IapaMeTphl, CTPYKTypa CUCTEMBI YIIPABJICHHUS W 3aKOH
YIOpaBIEHUS C UCTIONIb30BAHUEM OIBITA PAOOTHI.
Omeem: 4)
BOIIPOCHI JIJISI JMATHOCTHUYECKOM PABOTHI

Bonpoc 1. Jlaiite onpenenenne nousatust «ycmotiuusocms CAY».

Omeem: ycmouuugocms — 310 cBoicTBO CAY BO3BpalllaThCsl B yCTAHOBUBLIEECS COCTOSIHUE MOCIIE
TOT0, KaK OHA ObljIa BBIBEJIEHA U3 ATOI'0 COCTOSTHUS KAKUM-TM00 BO3AEHCTBUEM.

Bonpoc 2. J1ns1 yero B TAY mupoko ncnonb3yercst MeTo]] npeodpazoBanust Jlamnaca?

Omeem: Meron npeoOpa3oBaHus Jlammaca 1mo3BoJisieT 3aMEHHUTh JOCTAaTOYHO CIIOKHOE PELIEHHE
Qg QepeHIManbHbIX YPaBHEHUH OTHOCUTENHHO MPOCTHIM PELICHHEM alreOpandeckux ypaBHEHUI.

Bonpoc 3. Kak ycranaBnuBaeTcsi OJTHO3HAYHOE COOTBETCTBHE MEXIY (PYHKIIUSIMH OT BPEMEHHU X(?)
(opuruHamamu) u ux uzodpaxxkeHussMu 1o Jlammacy X(p).

Omeem: Tabnuniamu npeodpazoBanuii Jlammaca.
Bonpoc 4. Jlaiite onpenenenue nepeaatroynoi GyHkiuu W(p) 3BeHa.

Omeem: niepenatounon GpyHkiuen 3seHa W (p) Ha3pIBa€TCsl OTHOIICHUE N300payKEHUS BBIXOTHON
BEJIMYUHEI 3Be€HA V(p) K N300paKEHHIO €T0 BXOJIHOM BENUYUHBI X(p) MPU HYJEBBIX HAUATbHBIX

yenosusix, W(p)=Y(p)/X(p).

Bomnpoc S. Ha puc. 1 npencraBiieH BeKTOp KOMIUIEKCHOTO ko3¢ durmenrta ycuinenus W(jw;) Ha 4a-
crore ;. Hamummre Gopmynsl mis onpenenenus moxyis |W(jw:)| w yrina ¢(w;) casura no ¢ase
MEXy BBIXOJHBIM M BXOJIHBIM CHTHAJIAMH.
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Puc. 1 U3obpakenne BeKTOpa KOMIUIEKCHOTO Kod(duumenra ycunenus W(jw;) Ha KOMIUIEKCHOU
TUIOCKOCTH

: [ 2 2 Pp(w,) = n‘:.r‘n:.‘t;g;,rv':c”:I
Omsem: W(jw )| = U(w,)* + V(ew,) s 1 Uewy)
Bomnpoc 7. Ha kakue 3 rpynmbl pa3aeisioTcs IMHEHbIe fuHaMuueckue 38eHbs CAY 1o BuIy cra-

TUYECKHUX XapaKTePUCTHK, Y=f(X), TIe X — BXOHas (3a/aromias) BeIMInHa, ) — BRIXOJHAs (peryu-
pyemasi) BenuuuHa?

Omeem. — cTaTudeckue (MO3ULUOHHBIE), y=FkX,
t
— uHTerpupyomnme, y = k _Iru xdt ;

— nuddepenuupyromue, y = k dx / de

Bonpoc 8. HazoBute crarnueckue 3BeHbsI ¢ IPUBEIEHUEM UX NTEPETaTOUYHBIX (QYHKIHUI.

¥i
Omeem: — iponopuroHaIbHOE (0e3bIHEPLIMOHHOE) 3BeHO, W (p) = x—f’ 3:" =k;
i
_Y¥p _ K |
MHEPLHUOHHOE 3BeHO, W(p) = X — 1T
Yip) _ K

— konebaTenpHOE 3BeHO, W (p) = ts)  Tpiizreil
(p P+ ATp+]

BOI[QOC 9. Hepe‘{I/ICHI/ITe YaCTOTHBIC XapaKTCPUCTUKHN 3BCHbLCB.

Omeem:

— aMIUIUTYIHO-9acTOTHas Xapaktepuctuka (AUX), W (jw)| = A(w);

— (¢azoBo-uacToTHas xapakrepuctuka (PUX), p(w);

— aMIIMTyAHO-(ha3oBas xapakrepuctuka (ADX), rogorpad W(jw)=U(w)+jV(w);

— JorapudMHUUecKas aMIUTUTYTHO-9acToTHas xapaktepuctuka (JIAUX), 20[g|W(jw)|=f(lg w);
— norapupmuyeckas ¢pazoBo-yacToTHas xapakrepuctuka (JIOUX), p(w)= f(lg w).

Bonpoc 10. ITepeuncaute BpeMEeHHBIE XapaKTEPUCTUKH 3BEHBEB U JANTE UX ONPEIEICHUS.

Omeem:
— TepexojHasl XapaKTepucTHKa /(?) mpeacTasiseT codoi rpaduk U3MEHEHHUs BO BPEMEHHU BBIXOJI-
HOW (peryiaupyeMoii) BeIMYUHBI V(?) MPH MOoAaye Ha BXOJ 3BEHA €IUHHUYHOIO CTYNEHYAaTOro BO3-
newcteus x(t)=1(t) npu >0,
—  UMIYJbCHas NepexojHas (BecoBas) XapaKTepUCTHKa W(?) MpeacTaBiseT coboi rpaduk us3-
MEHEHUS! BO BPEMEHHU BBIXOJIHOM (peryiaupyemoii) BenyuHbl y(t) MpH Mojaye Ha BXOJ 3BEHA O —
¢byHKIMK (MMITyJIbca OECKOHEYHO OOJBIION aMIUIUTYIbl U OSCKOHEYHO Majoi JIUTENbHOCTH,
HMMEIOIIETO0 TUIONIaIb, paBHYIO 1);

Bonpoc 11. Kak cBs3aHbl € IMHUYHBINA CTYTIEHYATHIN CUTHANT [ (7) U 0 — pyHKIUS; /(1) 1 w(?)?
Omeem: o(t)=d1(t)/dt; w(t)=dh(t)/dt.
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Bonpoc 12. Ucnons3ys rpaduk /(?) Ha puc. 2, HA30BUTE YUCICHHBIE IMOKA3aTEIM KaueCcTBa yIpaB-
JICHUS.
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Omeem:

— BpeMs IEpEeXOJHOI0 Ipouecca tnn,

— nepeperynupoBanue o=/ (hycmi-hyem)/hyem |-100%;

— YCTAHOBUBIIASCS OMIUOKA Eycm=HNycm—h(t) TIPH t>tn;

— YUCIIO NIEPePEryTUpOBaHui N TIPU <tun, KOTAA Nycm2<Hycm;
— BpeMsI MAKCHMAJTLHOTO TTePEPETyTUPOBAHUS 1y,

Bonpoc 13. ChopmynupyiiTe HEOOXOJUMOE U JOCTATOUYHOE YCIOBHE YCTOWYMBOCTHU JUHEHHOTO
3BEHA.

Omeem: HEOOXOAUMBIM U JOCTAaTOUYHBIM YCJIOBUEM YCTOWYMBOCTH JMHEWHOTO 3BEHA SIBISIETCS OT-
pULaTEeNIbHOE 3HAUY€HUE JEWCTBUTEIBHON YacTU o BCEX IOJIOCOB MepenaToyHod ¢yHkuuu W(p),
I'J1e TOJTIOCHI MOTYT OBITh I€HCTBUTEIBHBIMH YHCIAMHU p;=0 UM KOMIUIEKCHBIMU p 1 2=0tj®.

Bonpoc 14. Chopmynupyiite anredpandeckuii Kputepuil ycroiunBocty ['ypBuIia s TMHEHHBIX
CAY.

Omeem: cucreMa yCTOHYMBA, €cld KO3((UIMEHT XapaKTepUCTUYECKOro IOJMHOMA n TIpU
HauOoJIbLIEH CTENIEHH p U Bce onpeaenuTenu ['ypBuna 6onbiie Hys.

Bonpoc 15. ChopmynupyiiTe 4yacTOTHBIM KpUTEpUH YCTOMYMBOCTH MuxaiigoBa Ui JIMHEHHBIX
CAY.

Omeem: CAY ycroifunBa, ecii rogorpad xapakTepucTuieckoro noimHoma D(jw) ¢ poctoM @ ot 0
70 +oo, HauMHAsChb Ha JEHCTBUTENBHOW OCH, OOXOIHUT IOCIEI0BATEIbHO B IOJIOKUTEIEHOM
HaIpaBJIEHUU /1 KBAJIPAHTOB, TJI€ 1 — CTENIEHb XapaKTePUCTUYECKOT0 NMoJaruHOMa D(jw).

Bonpoc 16. Chopmynupyiite 4acTOTHBINM KpuTepuil yctoiumBocTH HaiikBucTa i JTHHEWHBIX
CAY.

Omeem:

3amkHyTasgs CAY ycroilunBa, eciii pa3HOCTh MEXIY YHCIAMU MOJOXKHUTEIbHBIX U OTPUIATENbHBIX
NEPEeX0J0B NEHCTBUTEIBHOM OCH Ha yyacTke (-0, -1) romorpagoM pa3oMKHYTOW CHCTEMbI paBHA
m/2, TA€ m — 4UCI0 KOPHEH XapaKTepUCTUUYECKOr0 YPaBHEHUSI PA30OMKHYTON CUCTEMBI, JISKAIINUX B
IIPaBOH MOJIYIIIOCKOCTH.
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Bonpoc 17. Jlaiite onpenenenue ycmanosusuecocs pexuma CAY. Kak HazpBaeTcs ommoOka B
YCTaHOBUBILIEMCS pexUMeE?

Omeem: ycmanoguguiumcsi Ha3bIBACTCSA PEKUM, BO3HUKAIOIINHN TOCTIE MIEPEXOAHOr0 Ipolecca, Bbl-
3BaHHOT'O MO/Ia4Y€H MOCTOSTHHOTO BO BPEMEHU BHEIIHETO BO3JEHCTBUS (CTyNeHbKH, puc. 3). Omuo-
Ka gycr, BOSHUKAIOIIASI IPH YCTAaHOBUBILIEMCS PEKHMME, Ha3bIBA€TCA CTaTHUECKOH (puc. 3).

Ly |

&

=1

Puc. 3

Bomnpoc 18. CAY, cocrosiiasi u3 CTATUYECKUX 3BEHBEB, B YCTAHOBUBILEMCS PEKUME UMEET CTaTH-
YECKYIO OIINOKY &ycn7 (. HazoBuTe MBa criocoda ycTpaHeHUs 3TON ONTHOKH.

Omeem:
1) mpuMeHeHHe acTaTU4YEeCKOW CHCTEMBl YIpaBJICHHUs (BBEIEHHE MHTETPUPYIOIIErO 3BE€HA BHE
ydacTKa OT MeCTa MPUIIOKEHHS TOMEXH JI0 BBIX0/a);
2) npuUMeHeHHe crocoba KOMIIEHCAIUU BO3MYILEHU.

Bonpoc 19. Jlaiite onpenenenue guinyaicoennozo pexuma CAY. Kak Ha3piBaeTcst omnOKka B BbI-
HYKJIEHHOM pexnumMe?

Omeem: @vIHYIHCOeHHbLIM HA3bIBACTCS PEKUM, pPACCMATPUBAEMBIN MOCIE OKOHYAHHS MEPEXOJHOTO
nporiecca fy,, BHI3BAHHOTO HM3MEHSIONIMMCS BO BPEMEHHU BHEIIHUM BO3JACUCTBUEM X(2) (puc. 4).
OmmOka, BO3HUKAIOIIAS PU BBIHYKJIEHHOM PEKHMME, Ha3bIBA€TCSl TMHAMUYECKOW U 0003HaYaeTCs
KAaK EBBIH.
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Puc. 4

Bonpoc 20. /Taiite onpenenenue areopumma (3aKkoHa) ynpaBIeHUS.
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Omeem: 3aKOHOM MJIM AITOPUTMOM YIPABJIECHUS HA3bIBAeTCsA (DYHKLIMOHANbHAs CBSI3b MEXKIY
YIPaBJIAIONNM Bo3JieiicTBreM U Ha BBIXOJ/I€ YCTPOMCTBA ypaBieHuss Y Y U OMMOKOH & HA €ro BXO-

ne, U=f(e).

Bonpoc 21. /{ns yero ucnosib3yercs: KOppeKuusi [uHamudeckux cBoiicts CAY BBeleHHEM HCKYcC-
CTBEHHBIX KOPPEKTUPYIOIIUX YCTPOUCTB?

Omeem: MCKYyCCTBEHHBIE KOPPEKTHPYIOIINE YCTPOWCTBA TO3BOJISIOT 0€3 YMEHBIICHHUS BEITUYMHBI
3aaHHoro (pacuetrHoro) kodddumuenta ycunenus K (6e3 yxyameHuss Tounoctd CAY) monyduTh
3aJJaHHOE KaueCTBO IEPEXOIHOTO MpoIiecca (3aJaHHbIe 3amackl 1Mo (aze u aMIuIUTyIe).

Bonpoc 22. Korna B HenuueliHONH CAY BO3HUKAIOT aBTOKOJICOaHMsI?
Omeem: nipu HeyctoiunBocTd CAY B MaJIOM B YCTOWYMBOCTU B OOJIBIIIOM.

Bonpoc 23. Kakas cuctema Ha3bpiBaeTcsl 1UCKpeTHOW? HazoBuTe 3 BHa KBAaHTOBAHUS CUTHAJIOB B
nuckpeTHbIX CAY ¥ COOTBETCTBYIOIIME STUM BHIaM KBAaHTOBAHUS TUIIBI JUCKPETHBIX CUCTEM.

Omeem: nuckpeTHol Ha3biBaeTcs CAY, B KOTOPOIi X0Ts Obl OJJHA BEIMYMHA U3MEHSETCS BO BpeMe-
HU JUCKpeTHO (ckaukom). IIpeoOpazoBaHue HEMPEpBHIBHOTO CHUTHAJIA B JUCKPETHBIA HA3bIBACTCS
KBaHTOBaHHEeM curHana. CyliecTBYIOT TpHU BUJAa KBAaHTOBAHMS: MO YPOBHIO (pUC. 5a) — penelinbie
CAY; o Bpemenu (puc. 50) — umnyavcuole CAY, 0 BpeMeHU U ypOBHIO (pHC. 58) — yughposwvie
CAY.
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Puc. 5 Buabl kBaHTOBaHMS JUCKPETHBIX CUTHAJIOB
Bonpoc 24. ITpuseaute kinaccudukaiuo nMmnyiascHbIX CAY no Buay moaymsiuu (4 Buaa).

Omeem. aMIUIUTYAHO — UMIyJbcHass moaymsauus (AVIM); mMpoTHO — MMIYJIbCHAs MOAYJSALIUS
(IMM); dpazoBo — ummnynbcHasg moaysinust (PHM); yactoTHO — uMmysbcHast Moayssius (UMM).

Bonpoc 25. JlaiiTe onpeneneHue pewemuamou (yHKYuu.

Omeem.: pewemuamas yHkyus — 3T0 QYHKIHUS, 3HAYCHUST KOTOPOH OMPENEICHBI TOIBKO B JIHC-
KpeTHbIe MOMEHTHI BpeMeHu t=nTy (puc 6), rae Ty — UHTEpBAN TUCKPETHOCTH, # — HATYpaTbHOE
gucino (0,1,2, ...). Jlna kparkoctu pemerdaryto Gynkiuto X/nTy] oboznauator X/n/ (puc. 60).
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Puc. 6 K onpenenenuto pemerdaroit GpyHKIUU

Bomnpoc 26. Uem pyKOBOJCTBYIOTCSI Ha MPAKTUKE MPU OMPEACIECHUN YUCICHHOTO 3HaueHus1 1" WH-
TepBasia nuckpetHocty nudposoit CAY (uHTepBana GopMUPOBaHUS YIPABISIIOMIETO KOAA MpoIiec-
copom)? IlpuBenuTe COOTBETCTBYIOMINE (POPMYJIBI ISl OOOUX CITydacs.

Omeem. PyKOBOJCTBYIOTCS TMOO IIMPUHON v, mosockl npomyckanusd CAY, nubo 3aganueiM B T3
BPEMEHEM IIEPEXOAHOI0 IIPoLecca yy. [ mepBoro cirydas
_ 0.15-05(pag) _ 0.15-0.5

2xfn(pag/c) dupy

Jst BTOpOTO Cityyast

Ilepeuens oo6a3amenvbHbix U008 YUeOHOI padomsl cmyoenma:
—  noceuwjeHue N1eKYUOHHbIX U NPAKMUYECKUX 3AHAMULL
— omeembvl Ha MeopemuyecKue ONPOCbl HaA NPAKMUYECKUX 3AHAMUSX,
—  peuwieHue 3a0a4 U 8bINOJHEeHUe 3a0aHUll HA NPAKMUYECKUX 3AHAMUIX,
—  @bINOJIHEHUe KOHMPOIbHOU pabomul I1P-2;
—  N0020Mo6Ka K coaue u coaua dK3amMeHd.

IIpouenypa mpomMeKyTOYHOM aTTECTAMU HPOXOIUT B COOTBeTCTBMM ¢ «llomokeHnem o
0aJIIbHO-PEUTUHIOBON CUCTEME OLIEHKU U TEKYILEM KOHTPOJIE YCIeBAEMOCTH CTYJCHTOBY, a TaKXkKe
¢ «IlonmoxxeHreM 0 MPOMEKYTOUHON aTTECTAIlMN» YHUBEpCcHUTETa «JlyOHay.

AnantupoBaHHas pabodas mporpamMma y4eOHOM AMCUMIUIMHBI (MOIyJsl) pa3zpaboTaHa B
OTHOIIEHWH Pa3HO30JIOTUYECKOW y4eOHOM Trpynmbl 00yYaromMXCs, MMEIOIIHUX JOKYMEHTAJIbHO
MIOATBEPK/ICHHbIE HApYyLIEHUs ClIyXa, 3pEHHs, OMOPHO-ABUIATEIBHOIO ammnapara, coOMaTH4ECKHE
3a00JIeBaHUs M TOJJAIOIIMECs KOPPEKUUH HEPBHO-TICUXMYECKHE HApyIIEHUs WU COYETaHHBIE
HapyLICHMUS.

Conep:xaHue 3K3aMeHAIIMOHHOT 0 OuJleTa
1 Boipoc — TAY nuHelHHBIMU cUCTEMaMHU (3HATh + yMETh + BIIAJIETh)
2 Bonpoc — TAY HenuHEWHBIMU U AUCKPETHBIMU CUCTEMaMu (3HaTh + YyMETh + BIaJI€Th)

IIpumep 3K3aMeHALMOHHOTO OMJIeTa

1. YacToTHBIN KpuTEepuid ycToWunBOCTH HalikBHCTa UIsl aMIUTHTYIHO-(a30BBIX XapaKTepH-

33



cTuk (romorpadoB), JorapupMHUUECKUX XapakTepucTuk. OnpeeneHne 3anacoB yCTONIH-
BocTH 10 ¢aze u ammuutyze no JJAUX u JIOUX pa3zoMKHYTOW CHCTEMBI.
2. Ummynbcabie CAY. Knaccudukanus uminynbCHbIX CAY 10 BUy MOIYIISIUY.
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