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1. lean u 3agaun AUCHUATIHMHBI
1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:
ITK-1 CriocoGeH k Hay4YHO-HCCIIEIOBATEIbCKON U HAYYHO-U3BICKATEILCKOM IESITEIIbHOCTH

[1K-3 CrocobGeH K oOpraHuzalii Hay4HO-MCCIIEIOBATENIbCKUX M HayYHO-IPOHM3BOACTBEHHBIX paloT, K
YIIPaBJICHUIO HAYYHBIM KOJUIEKTUBOM

1.2 Tumel 3aga4 npogecCHOHANBHOU NEeATeNbHOCTH, K KOTOPBIM TOTOBSTCS OOydYaroluecsi B pamMKax
OCBOCHUS JUCLUIIIIUHBI:

- Hay4YHO-HCCIIEOBATECIIbCKUN
- OpPraHMU3aLMOHHO-YIIPABICHYECKUN
- IPOEKTHO-TEXHOJIOTUYECKUI

1.3 JIucuumniauHa OpHEHTHPOBAaHA HA MOATOTOBKY OOydYaromuxcs K MpodeCCHOHAIBLHON JesATEIhHOCTH B
chepe: 40 CkBo3Hble BHIBI TPO(PECCHOHANBHOM JEATEIBHOCTH B NPOMBINUIEHHOCTH (B cdepe
HAy4YHO-HMCCIIE0BATEIbCKUX U OMBITHOKOHCTPYKTOPCKHUX Pa3pabOTOK)

1.4 B pesynbrare 0CBOCHHSI TUCIUILUIUHBI Y 00YYaroIMUXCsl TOJIKHBI ObITH CHOPMUPOBAHBI:

O0001IeHHBIC TPYIOBBIE Kon n HanmeHoBaHMe
(hyHKUMY / TPYAOBBIC komriereHiu @I'OC BO,
(GbyHKUMY / TPYyAOBBIC MU HEOOXOIMMOM ISt .
WnankaTopbl JOCTHKEHHSI KOMIIETSHIHHA
npodeccroHaIbHbIE (hopMHpOBaHUS TPYAOBOTO
JeicTBus (py HaTU9UU WK IpoecCHOHATBHOTO
npodcranaapra) nefcTBUS
ITIK-1 Criocoben BrigBuraeT TMIIOTE3BI IO HANMPABICHUIO WCCICIOBAHUN U

HaquO-HCCHCHOBaTeHBCKOﬁ COOTHOCHUT HUX C IIOJTYUYECHHBIMU PE3YJIbTaTaMU
nu Hay‘IHO-H3LICKaTCHBCKOﬁ

JeSITEITBHOCTH
[IK-3 Cmocoben CraBUT W pemiaeT NPHUKIAJHBIE HCCIIEIOBATEIHCKUC
OpraHu3aIuu 3aJ]1a4M; OIICHUBACT PE3yNBTAThI UCCIIEIOBAHUIM
Hay4YHO-UCCIIeI0BATEILCKIX

17§

HAyYHO-TIPOU3BOJICTBEHHBIX
paborT, K yIIpaBICHHUIO
HAyYHBIM KOJICKTHBOM

1.5 CornacoBanue MEXAUCITUTUTMHAPHBIX CBA3EH MUCIUTIINH, 00€CIIEYNBAIOIINX OCBOCHUE KOMITCTCHITHI:

I1K-1 Crioco6eH Kk Hay4HO-UCCIIEI0BATEIbCKONW M HAYYHO-U3BICKATEIbCKOM A TEIbHOCTH

Ne HaumeHnoBanue ®dopma
n/m JUCLUIUINH, o0yueH
OIIpEESIOIINX ust
MEXIUCLUIUIMHAPHBIE | Oynas
CBsI31 (cemect
p)
214
1 | BeruucnurenbHbie +
cpenbl 06paboTku
OOJIBIINX TAaHHBIX
2 |Hayuyno-uccnenoBaren +
bCKas paborta




3 |Hayuno-uccnenoaren| +
bCKas pabora
(momyuenue
NEPBUYHBIX HABBIKOB
Hay4YHO-HMCCIeJ0BaTeN
bCKOU PabOTHI)

4|O06maunbie +
TEXHOJIOTUH U
BBIYMCIICHUS

5 |OnnaitH-Kypc +
"OCHOBBI HAYIHOTO
uccienoBanHus"

6 |[Ipemmurmomuast +
NpaKTHKA

T1K-3 Cnocoben K OpraHu3aIu Hay4HO-HUCCJIEI0BATEIbCKUX U
Hay4YHO-TIPOU3BOJCTBEHHBIX PA0OT, K YIIPABICHUIO HAYYHBIM KOJUICKTHBOM

Ne HaumenoBanue ®opma
n/m JIMCITUILINH, o0yueHus

OTIPEICIISIIOITIX OuHast
MEKIUCLUMIUTMHAPHBIE | (cemecTp)
CBs3HU 1 2 3

1 |AnMuHuCcTpUpOBaHUE | +
CYTIEPKOMITBIOTEPHBIX
CHUCTEM

2 |Hay4uHo-niemarorudec +
Kas PaKTHKa

3 |OnmnaitH-Kypc +
"OCHOBBI HAy4HOTO
HccienoBaHusg"

4 |IlapannensHble U +
pacnpeneneHHble
BBIUHCIICHUSA

2. MecTo nucuuiuiaiabl B cTpykrype OIl marucrparypsbi:

JuctuminHa «Teopust aBTOMarn4eckoro yrpaBlieHHs» OTHOCHUTCS K 4acTd, (OpPMUPYEeMOH y4acTHHKaMU
oOpa3oBareibHbIX OTHOIIEHUH, yueOHoro turana OIl mo nHampasienuto mnoarotoBku 01.04.01 -
Maremaruka.

HucuuminHa «Teopus aBTOMaTHYeCKOro YIpaBICHUS» U3y4aeTcs B 2 CEMECTPE.

3.00beM U coep:kaHMe TUCHUILTHHBI
3.1.00beM QUCLUILUIMHEL: 2 3.€.

Ounas: 2 3.e.
Bun yueOHo# paboThI (Bcgzii::%)

O0mast Tpy10éMKOCTb TUCHHUILIHHBI 72
KonrakTHast pabora 16
Jlexmmm (JIextmm) 8
[Tpaktuueckue (Ilpakt. pad.) 8
CamocrostensHast padota (CP) 56
3auer -




3.2.ConepxaHue Kypca:

No Haspanue Bun yuebnoit | dopmbl TekyIero
TEMBI pasnena/TeMbl paboThI, yac. KOHTPOJIS

Jlek |IIpa | CP
L[UH | KT.
pao.
O]l0|O

2 ceMecTp

1 OCHOBHBIE IOHATUS TectupoBanue
U OIIpENIETICHUS.
Onucanue 1 aHaau3
JUHENHBIX cucteM ¢ | 1 1 8
IIOMOIIIbIO
mddepeHnraIbHbI
X YPaBHECHU.

2 Ornucanue U aHanu3 TecTtupoBanue
JINHEMHBIX CUCTEM C
ITOMOIIIBIO 1 1 8
MEePEXOTHBIX
byHKIHI.

3 Ornucanue U aHanu3 TecTtupoBaHue;
JTMHEWHBIX CUCTEM C KonTponphas
MIOMOIIIbIO 1 1 8 pabora
MHTETPAJIbHBIX
npeoOpa3oBaHuil.

4 Onucanue 1 aHaau3 TectupoBanue
JINHEHHBIX CUCTEM C
IIOMOIIBIO 1 1 8
CIEKTPAJIbHBIX

npeoOpa3oBaHuil.

5 Onucanue 1 aHaau3 TectupoBanue
JINHEHHBIX CUCTEM C
IIOMOIIBIO 2 12 |12
Pa3HOCTHBIX
YpaBHEHUH

6 Ornucanue U aHanu3 TectupoBaHue;
HEJIMHENHBIX 212 |12 KontponbpHas
CHCTEM. pabora

Tema 1. OcHOBHbIE MOHATHS U onpeaeseHusi. ONUcaHue U AaHAJINU3 JUHEHHBIX CHCTEM C MOMOUIbIO
auddepennuanbubix ypasHenuii. (ITK-1)
Jlekuus.

CBsi3b CTPYKTYPHOU cXeMBbI ¢ AU depeHInaIbHbIMU YPaBHEHUSIMU. AHAJIN3 BBIXOJIHBIX POIECCOB. AHAIN3
YCTOWYMBOCTU (KpUTEPHUH). YIIPABISAEMOCTh MO COCTOSIHUIO U BBIXOIY, HAOIIOAAEMOCTh JIMHEHHBIX CUCTEM.
OpHOMEpHBIE M MHOTOMEPHBIE CHUCTEMBI IPU JIETEPMUHUPOBAHHBIX BO3AeHCTBUAX. [IpmHOMN
CYNEpIIO3UIIMNY, AHAJINW3 BBIXOJHBIX IPOLECCOB OJHOMEPHBIX CHCTEM. 3aKOHbBl H3MEHEHUS BEKTOPOB
COCTOSIHMSI M BBIXOAbl MHOTOMEPHBIX HECTALIMOHAPHBIX CHUCTEM IIPU IOMOIIM IEPEXOJHBIX MAaTpHILI.
HccnenoBanne JIMHEHHBIX CHCTEM TMPU  CIyYalHBIX BO3IEUCTBUAX. Kputepuu ycToWuuBocTH (O
HayaJbHBIM JaHHBIM, IO BXO/Y) OAHOMEPHBIX U MHOTOMEPHBIX JIMHEHHBIX CUCTEM. AHAIHU3 YIIPaBISIeMOCTH
1 HaOII0a€MOCTH JIMHEMHBIX CTAllMOHAPHBIX CHCTEM.

IIpakTnyeckoe 3ansATHE.



CBsI3b CTPYKTYPHOU CXeMBI ¢ Au(PepeHIInaTbHBIMUA YPAaBHEHUSIMU. AHAIIN3 BBIXOIHBIX POIECCOB. AHATN3
YCTOWYHBOCTH (KPUTEPHUH). YIIPABIIEMOCTh IO COCTOSHUIO U BBIXO/Y, HA0II0IaeMOCTh JIMHEUHBIX CUCTEM.
OpHoMepHbIE 1 MHOTOMEPHBIE CUCTEMBI TP ICTEPMUHUPOBAHHBIX BO3AeHCTBUSIX. [IpuHIIMI
CYTIEpIIO3UIIMH, aHAJIN3 BBIXOAHBIX IIPOLIECCOB OAHOMEPHBIX CUCTEM. 3aKOHBI U3MEHEHHSI BEKTOPOB
COCTOSIHUSI M BBIXOZIbl MHOTOMEPHBIX HECTALIMOHAPHBIX CUCTEM MPHU MOMOIIIM MEPEXOAHBIX MATPHLL.
HccnenoBanue TMHEMHBIX CUCTEM MPU CIIy4alHbIX Bo3AecTBUIX. KpuTepuu ycToiunBOCTH (110
HavyaJIbHBIM JJAHHBIM, 110 BXOAY) OJJHOMEPHBIX 1 MHOTOMEPHBIX JUHEHHBIX CUCTEM. AHAIN3 YIIPaBIsIEMOCTH
1 HaOTIOMAaEMOCTH JTMHEWHBIX CTAIlMOHAPHBIX CHCTEM.
3ananus AJ51 CAMOCTOSITeILHOI padoThI.

1. Kak Ha3pIBaeTCsl cUCTEMa aBTOMATUYECKOTO PETYIUPOBAHNS, IPEAHA3HAYECHHAS AJIs MTOAIepKaHUS
HOCTOSIHHOM BBIXOAHON BEJIUYUHEI?
2. Kak Ha3pIBaeTCs CUCTEMa aBTOMATUYECKOTO PETYIUPOBAHMS, BBIXOAHAS BEIMYMHA KOTOPOM
M3MEHSETCS 10 3apaHee ONPEACICHHOMY 3aKOHY?
3. Kak u3meHsieTcs BO BpEMEHH BXOJTHOM CHTHAJI CIIEMAIISH CUCTEMBI (OCTaeTCs TIOCTOSIHHBIM;
M3MEHSETCS 0 3aKOHY, KOTOPBIN 3apaHee N3BECTEH; U3MEHSETC 110 3aKOHY, KOTOPBIN 3apaHee He
W3BECTEH)?
4. Omnpenenurte Ha3HAYEHUE CIEIALEH CUCTEMBI.
5. B 4dem omimumue cucTemMbl HEMPEPHIBHOTO ACHCTBUS OT TUCKPETHOM CUCTEMBI?
6. JIuHEWHBIM WM HEJIMHEWHBIM SBIIIETCS 3BEHO, ONMKMCHIBAEMOE YPABHEHUEM

,TIIE W — COOTBETCTBEHHO BXOJHOM U BBIXOJHOIN CUTHAJIBI?

Tema 2. Onucanue U aHAJIN3 JJUHEHHBIX CHCTEM ¢ MOMOUIbIO epexoaHbIX pynkumii. (ITK-1)

Jlekumus.
NmmynbcHas nepexognas Gyukmus (UI1D) n enuananas nepexoanas ¢pyakuus (EIID). UTID coenunenui.
HII® mo coctosHMio W BbIXomy. MMmmynbCHOE BO3ACHCTBHE B BHJE JeiIbTa-PyHKIIMHM W CIMHHUYHON
CTyNeH4aTol (PyHKUIHHU, KOTOPHIM COOTBETCTBYIOT CHCTEMHBIE XapaKTEPUCTHKU UMITYJIbCHAs IMepexoiHast
GYHKIMS U eIUHUYHAs TepexoaHas (yHKLUHH, U PeakIUsM CUCTEMbl Ha 3TH BozdeicTBus. MmmynbcHble
nepexoiHble PyHKLINN COCTUHEHUI.

IIpakTnyeckoe 3aHsATHE.
NmnynecHas nepexonHast Gpyakius (UI1D) u enunnunas nepexoanas ¢pyukuus (EIND). UTIO coennneHwmid.
NII® no cocTosiHUIO U BBIXOY. MIMITyIbCHOE BO3CHCTBUE B BUJE J€NbTa-(QDyHKIIMN U €AMHUIHON
CTyNeH4aTol (PYHKIIUHU, KOTOPBIM COOTBETCTBYIOT CHCTEMHBIC XapaKTePUCTHKHN UMITYJILCHAS TIEPEXOTHAs
GYHKIMS ¥ eIMHUYHAS TIepexoiHast QYHKIINH, U PEaKIUsIM CHCTEMbI Ha 9TH BO3JEHCTBUS. IMIyIIbCHBIE
MepexXoIHbIe PYHKIIUN COCTUHEHUI.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1. Kakas nuHaMuuecKkas XapaKTepUCTHUKA Ha3bIBACTCS MIEPEXOTHON (QYHKITUEH?
2. KakuMm COOTHOIICHHEM yCTaHABIMBAETCS CBS3b MEXIY MepeXonHON (PpyHKIMEeH 1 BeCOBOM (yHKIHEH?
3.  Kakyto cBs3b ycTaHaBauBaeT unterpai roamens?

Tema 3. Onucanue ¥ aHAJNU3 JMHEHHBIX CHCTEM € NOMOIIBIO HHTErPAJIbHBIX NPeo0pa3oBaHMIl.
(IIK-1)
Jlexknus.

OpHoMepHbIE W MHOTOMEpHBIE CTAlMOHAPHBIE CHUCTEMbl YIPABICHUS TMPU JACTEPMUHUPOBAHHBIX
BO3/ICHCTBHSX, IS ONMCAHUS CUTHAJIOB KOTOPBHIX MCIIONB3YeTCsl HHTErpaibHOe mpeoOpa3oBanue Jlammaca.
[lepenarounas ¢ynkius. HaxoxnaeHue nepenaTodHoil QyHKIHMKM B CHCTEMax C HECKOJIbKUMHU BXOIaMH,
nepenarouHass (QyHKIUS OIMOKHM, TepenaroyHas (yHKIuUsS 1Mo Bo3MyineHHt0. OCOOCHHOCTH aHaju3a
acTaTUYECKUX cucTteM. PaccMarpuBaroTcsi OIHOMEPHBIE CTAIIMOHAPHBIE CUCTEMBI MPU IETEPMUHUPOBAHHBIX
BO3ICHCTBUSX M TpUMEHeHHe mnpeoOpazoBanus @Dypbe K HCCIECJOBAHUIO TOJOOHBIX CHCTEM.
Hcnonb3oBaHue 4YacTOTHOM XapaKTepUCTUKH. YacCTOTHbIE XapaKTEPUCTUKH DJIEMEHTApPHBIX 3BEHBEB.
YacToTHBIE METO/IBI aHAJIN3a YCTOUYHBOCTH.

IIpakTH4eckoe 3aHATHE.
Ornrcanne U aHalu3 JIMHEWHBIX CHCTEM C TTOMOIIBIO TipeoOpa3oBanus Jlamnaca.



3ananus 1J151 CAMOCTOSITEILHOI padoThI.

3asaHus 118 CAMOCTONTEILHOI padoThl

1. O xkakoii ycroiiumpocTH coctosHMii WiHM npoueccos B Henuueiinoii CAY moxuo
CY/JHTB 110 KOPHAM XapaKTePHCTHYECKOIo YPaBHEHHA €€ JIHHEeapH30BaHHOH MoJIelH (B MalioM, B
DonkioM, B temnom)?

2. Kakoe mMaremMaTH4ecKoe BhIpaKeHHe M3 cocTaBa JudidepeHUHalbHOTO YpaBHEHHs

cuctemut A(p)y(t) = B(p)x(t), p= % onpejielseT ee yeToiuHBoCcTh?
t

3. Bumywiennas unu cpobojHas cocTaBisiomias peweHus  auddepeHunaibHoro
YPaBHEHMA CHCTEMBI HCIIOJL3YETCH JUIA aHalln3a ee YCTOH4YHBOCTH?

4. Uro moxkHO cka3aThk 06 YCTOIYHBOCTH CHCTEMBL, ecliH XapakTepHCTHYeCKHil NoHHOM
¢¢ JIMHeapH30BaHHOH MOJIE/IH COACPAHNT HY/IeBOH KopeHb?

5. Yeroiiumga mu  CAY  Broporo nopaika, ecin Bee  KOO(QHUHMEHTH  ee
XapaKTepHCTHYECKOro YPaBHEHHS 110J10KHTeIbHEL?

6. Byjer yMmeHbluaThes WM YBEIMYHBaTheA 3anac yeroitunpoctd CAY npu yeenuyeHun
koadupHIIHeHTa Nepe/lady YCTOHYHBOH B PA30MKHYTOM COCTOAHHH CHCTEMEI?

7. Onpenenure snasenus kordduunenta nepesaun k , npu KOTOpLIX 3aMKHYTas cHCTeMa
ycToiiunBa, ecid oOpaTHas CBA3bL OTPHUATEIbLHad €JMHUYHad H PasoMKHYTad cHCTEMa HMeeT
nepelaTouH Y0 (yYHKIHIO

k .
W(p)=———?
p (2p+1)
3. DIIPE.‘,;]E.’.III{'I'E llEPE.-'J.ﬂ'I'D'—lH}’IG IIZI}}’HIU.I.I{IG HMII}-‘.’I]:CHDﬁ CHCTEMEL IIO €€ pam—mcmnmy

YPaBHCHH KD
() +0.1y(n=1)+05y(n—=2)=10x(n-1).

9. B kakux ClIyHaax clipaBe/IHBO PABCHCTBEO

ZIW(p)+ W (p)y =Z W (p)} + Z W (p)} ?

10). Yeroituusa 1 cHcTeMa, HMEROLLAS TTOJIIOCH] = 0.5+ jU.S » Iy = 0.5- jU.S ?

Tema 4. Onnucanue ¥ aHAJIU3 JUHEHHBIX CHCTEM ¢ MOMOLIBIO CNIEKTPAJBHBIX IPE0OPa30BAHMIA.
(IIK-3)

Jlexknus.
OnHOMEpHBIE HECTAllMOHApHBIE CUCTEMbl IIPU  JI€TEPMUHUPOBAaHHBIX Bo3AeicTBusX. (CBolicTBa
CHEKTpalbHBIX mpeoOpasoBanuil. [IpumeneHne Oa3UCHBIX CHCTEM HECTAMOHAPHBIX IIOJMHOMOB
Jlexanapa, HECTaMOHAPHOW  CHEKTPAIBHOM  XapaKTEPUCTUKM W JBYMEPHOM  HECTALMOHAPHOMN
nepenaatouHol QyHkiuu. OgHOMEpHBIE HECTAI[MOHAPHBIE CHUCTEMBbl NPU CIy4YalHBIX BO3IEHCTBHSX.
IIpuMeHeHue 1epBod U BTOPOU HECTALMOHAPHOMU CIIEKTPAJIbHBIX INIOTHOCTEM.

IIpakTH4eckoe 3aHATHE.
JIByMepHbIE HeCTallHOHAPHbIE MepeaaToyHble (PYHKITHH.

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
1. U3BecTHBI nepenaTouHbie PyHKIIMN CUCTEMBI ¢ SAUHUIHOM OTPHUIIATEIILHON 0OpaTHON CBS3BIO:
Kenaemast [1® pazomknyTOit cucteMbl U [1D HEM3MEHAEMOI YacTH UMEIOT BU/L;
Haiitu nepenarounyio GpyHKIMIO KOPPEKTUPYIOIIETO YCTPOMCTBA allreOpandecKuM CriocoOom.
2. PeminTh npenpIaynyto 3aaady, €Ciid BMECTO MepeAaTouHo GyHKImMu
M3BECTHA JKellaeMas repeaToyHas (yHKINs 3aMKHYTOW CUCTEMBI



3. ITomyunTh ypaBHEHUE 3aMKHYTON CUCTEMBI, €CJIM B PA30OMKHYTOM COCTOSIHMM OHA OIUCBIBAETCS
3aJJaHHBIMU ypaBHEHUsAMHU. KakuM yciaoBHsIM 0JKHA yIOBIETBOPATH Marpuua
B IIpEJbIAYILIEH 3ajaue IIPU CO3/1aHNN MOJAJIBHOTO perynaropa’?

Tema 5. Onucanue U aHAJIN3 JTUHEHHBIX CHCTEM ¢ NMOMOIIBLIO pa3HOCTHBHIX ypaBHeHuil (ITK-3)
Jleknus.
OpHoMepHbIE U  MHOTOMEpPHBIE JUCKPETHBIE CHUCTEMbl YIOPaBICHUS TMpU JACTEPMUHUPOBAHHBIX
BozaeicTBusX. Teopema ['ammnbrona-Kenu. IlpuMeHeHne nepexonHOM MaTpuLbl IS HMCCIEAO0BaHUS
cucteMbl. MccnenoBanue yCTOMUUBOCTH JTUHEHHBIX JUCKPETHBIX CTAlMOHAPHBIX JUHAMHYECKUX CHCTEM.
[Tpumenenue Z-npeodbpa3zoBaHusi, €r0 CBOMCTBA.
IIpakTH4eckoe 3aHATHE.
CBs13u BXOJ-COCTOSIHUE U BXOJI-BBIXOJ. HaxoxkieHre nepexoqHoi MaTpullbl.
3ananus 1J151 CAMOCTOSITEILHOI padoThI.
1 VYMeHbIINUTCA U BETUYMHA CTATHYECKOM OMIMOKU MPH yBEIHMUEHUHU KO3 ULlMeHTa nepeaayu
perynaropa? [1osicHUTE OTBET pelIeHUEM 3aJaul Ha IPUMEPE TPUBEICHHON CUCTEMBI.
2 Kakoe ycrnoBue npu pa3MeIleHny HHTETPUPYIOIIETO 3BeHa B MIPSIMOM KaHajle HY>KHO BBITIOJIHUTE,
YTOOBI CTaTHUECKasl OMMOKA 3a CUET BIUSHUS BO3MYIIIEHUs Obli1a ObI paBHA HYJIO?
3 Yemy paBHO yCTaHOBHBIIIEECS 3HAYEHNE BBIXOIHOTO CUTHANA y(t) cuctemsl (cM. Bompoc 1), ecnu
3aJJaHbl HEKOTOPbIE HauaJIbHbIE YCIOBUS?
4 Yemy paBHA aMIUTATY/a OMMMOKA B YCTAHOBUBIIIEMCS peKHUMe cucTeMbl (cM. Borpoc 1)Omnpenenure
BEJTMYMHY CTaTUYECKOM OMMOKH B cucTeme (CM. Bompoc 1),
5 3anummuTe BRIpaXEHUE IS NepeaaTouHol GyHKITMN, 00eCTIeYnBaOIIe HHBAPUAHTHOCTh KOOPIUHATHI

y(®/

Tema 6. Onucanue u anaau3 HeJuHelHbIX cucteM. (ITIK-1)
Jlexknus.
TUnoOBbIE HETMHEWHOCTH B 3JIEMEHTAX M CHUCTEMAaXx YIpaBlICHUS. MaTreMaTuyeckue MOJIEIIH U CTPYKTYpPHBIE
CXEMBI HEJIMHEWHBIX CUCTEM M METOJbI UX mpeoOpa3oBanus. OCOOEHHOCTH PEKUMOB (YHKIIHOHUPOBAHUS
HenmuHeWHbIX CAY. Metonsl ananmu3a mporeccoB B HennmHeWHbIX CAY. Meron ¢a3oBoro mpocTpaHCTBA.
[TocTpoenue (a3zoBoro moprpera METOAOM H3OKIMH. AHAIHU3 MOBEACHUS aBTOHOMHON CHCTEMBbI BTOPOTO
MOpsIIKa C MOMOIIBI0 aHaim3a (Ha30BOTO MOPTpPETa, OCOOBIX TOYEK M OCOOBIX JUHHM mopTpera. Meron
rapMOHUYECKOW JIMHEapH3alMyi. AHaJIW3 aBTOKOJIEOAaHMI METOJOM TapMOHUYECKOW JIMHEAapH3allHH.
Kputepun ycTOHWYMBOCTH HEJIMHEHHBIX TUHAMUYECKUX cucTeM. Btopoii meron A. M. Jlsmynosa. Metox
abcomotHOl ycroitunBoctn B.M. IlomoBa. AHamu3 aOCOMIOTHOW YCTOWYMBOCTH. AHAIH3 BBIXOAHBIX
MPOLECCOB NP CIIYYAWHBIX BO3JACHUCTBHUAX METOIOM CTAaTUCTUYECKOM JIMHEAPU3ALIUH.
IIpakTnyeckoe 3ansATHE.
CBsi3b ypaBHEHUS COCTOSIHHSI CUCTEMBI U CTPYKTYPHBIX cxeM. [loBeieHre HelMMHEeWHBIX CUCTEM Ha (ha30BOit
iockocTy. JInHeapu3anusi HeMTUHEWHBIX CUCTEM. AHAIIN3 aBTOKONICOaHMi. AHaNIU3 YyCTOWYUBOCTH.
3anaHus AJ51 CAMOCTOSITeILHOI padoThI.
1 PacnpocrtpaHsieTcs v Ha HETMHENHBIE CUCTEMBI IPUHIUII, B COOTBETCTBUU C KOTOPBIM PEAKLUs
CHCTEMBI Ha JIBa BHEIIIHUX BO3JICHCTBHS paBHA CYMME PEAKIIMI CUCTEMBI, ITOJIyYEHHBIX JJI KaXK10I0
W3 BO3JEHCTBUM MTOPO3HB?
2 Kaky1o TUIIOBYIO HEIMHEHHOCTh MOYXXHO MCIOIb30BaTh AJIS OMMCAHUS 3aBUCUMOCTH CHUJIbI CYyXOT'O
TPEHUsI OT CKOPOCTU JIBUKEHUA?
3 CKoOIbKO TUCTOB UCTIOIB3YETCS MPH MOCTPOSHUH (ha30BOTO MOPTPETA CUCTEMBI C HEIMHEHHOCTHIO,
MIPEICTABICHHON B Borpoce 27
4 Heo0xonumoe WK I0CTaTOYHOE YCIOBHUE MpoBepsieTcs no kpureputo B.M. [Tomosa?

4. Konrpoab 3HaHMI 00y4alOLINXCS M THIIOBbIE OLICHOYHbIE CPEICTBA
4.1. Pactipenenenue 0auioB:



rocemaemMocts — 10 0ayuioB

TEKYIIHI KOHTpOsb — 70 6amioB
KOHTPOJIbHBIE Cpe3bl — 2 cpe3a 1mo 10 6aIoB Kax bl

npeMuanbHbie 6amel — 20 6amioB

2 cemectp

Pacripenenenne 6aioB 1mo 3aJaHusIM:

No |HazBanue tembl | @opmbl Max. Mertonuka npoBeJeHUs 3aHIATUS U OIIEHKU
Te | /BHUI y4eOHOH |TEKylIero | KOI-BO
MBI paboTsI KOHTpOJs | Oamos
/ cpe3bl
1. OcHOBHEIE Tectupos 9 [IpaBUITBLHBIX OTBETOB:
MOHSATUSA U aHue 0-30% - 0 6ammoB
ONpEIEICHMUS. 31-50% - 1 Gamn
Onwucanne u 51-70% - 2 Ganna
aHaIu3 71-90% - 3 Ganna
JIMHEUHBIX 91-100% - 4 6anna
CHUCTEM C
MTOMOIIIBIO
nmuddepeHnan
BHBIX
ypaBHEHUH.
2. Omucanne u | Tectupos 14 [IpaBUITBEHBIX OTBETOB:
aHaIu3 aHue 0-30% - 0 6amoB
JIMHEUHBIX 31-50% - 5 6amioB
CUCTEM C 51-70% - 9 GanmoB
MTOMOLLBIO 71-90% - 12 6amnoB
[IEPEXOTHBIX 91-100% - 14 6anmoB
(DYHKITHIA.
3. Onucanne n | Tectupos 7 [IpaBUIIBHBEIX OTBETOB:
aHanm3 aHue 0-30% - 0 6amioB
JIMHEHHBIX 31-50% - 1 Gamn
CHUCTEM C 51-70% - 2 6anna
TTOMOIIIBIO 71-90% - 3 6amna
HMHTErPAJIbHBIX 91-100% - 4 6anna
npeobpasoBatu | KoHTpos 10 CaMocTOsITeNIbHOE pelIeHre 3a1ad 10 WHANBHUIYaTbHBIM BapHaHTaM.
i bHasl B xaxxgom BapuanTe 5 3amanunii (o 2 6aia 3a KaXJ0€ 3aJaHue)
pabdora(k
OHTPOJIbH
blii cpe3)
4. Omucanne n | Tectupos 15 [IpaBUIBEHBIX OTBETOB:
aHaIu3 aHue 0-30% - 0 6ammoB
JIMHEUHBIX 31-50% - 5 6amioB
CUCTEM C 51-70% - 9 GanmoB
MTOMOLLBIO 71-90% - 12 6amnoB
CIEKTPaJIbHBIX 91-100% - 15 6anmoB
nmpeoOpa3oBaHu
.
5. Onucanne n | Tectupos 15 [IpaBUIIBHBEIX OTBETOB:
aHanm3 aHue 0-30% - 0 6amioB
JUHEHHBIX 31-50% - 5 GammoB
CUCTEM C 51-70% - 9 GammoB
MTOMOLIBIO 71-90% - 12 6amioB
Pa3HOCTHBIX 91-100% - 15 GammoB

ypaBHEHUI
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6. Onucanne n | Tectupos 10 [IpaBUIIBHBEIX OTBETOB:

aHaJIN3 aHue 0-30% - 0 bayutoB
HEJTUHEWHBIX 31-50% - 5 6ayuioB
CHUCTEM. 51-70% - 7 6ayuioB

71-90% - 8 GayuioB
91-100% - 10 6ayuioB

KonTpoa 10 CaMocTOsITeNIbHOE pelIeHre 3a1ad 10 WHAWBHUIYaTbHBIM BapHaHTAM.
bHasl B xaxxgom BapuanTe 5 3amannii (o 2 6aia 3a KaKJ0€ 3a1aHue)
pabdora(k
OHTPOJIbH
blii cpe3)
[Tocemaemocthb 10 100% mocermienne
8. [IpemuansHbie OaIbl 20 20 6ajuIoB 3a y4acTHE B CTYIEHUECKHX HAYYHBIX KOH(QEPEHLUUSIX U
ONUMIIHAIaX
9. |WamuBumyanpHBIC 3aaHMUS, 30 n000p 0aTIoB: CTYIEHT MOXET MPEIOCTABUThH 3aJaHHS TEKYIIETO
C TIOMOIIBI0 KOTOPBIX KOHTPOJIS

MOXKHO HaOparhb
JIOTIOJTHUTENTLHBIC OaJlTbI

10. Hroro 3a cemectp 100

Hrorosas omenka mo 3a4eTy BbicTaBisieTcs B 100-0amipHOM MIKaie U B TPAIUIIMOHHON YeThIpex0aTbHOM
mkane. [lepeBog 100-0ayutbHONM  PEHTHMHTOBOM  OLIGHKHM 1O  JUCHUIUIMHE B TPAIUIUOHHYIO
YETHIPEX0AUTBHYIO OCYIICCTBIISETCS CIASAYIOMNUM 00pa3oM:

100-6ayuipHasA cucTeMa TpanuimonHas cucteMa

50 - 100 GayuioB 3auTeHo

0 - 49 6aiut0B He 3aureno

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYIIIETO KOHTPOJIS
KounTtpoJsbHnast padora

Tema 3. Onucanue U aHaaU3 JTUHEHHBIX CUCTEM C TTOMOIIBIO HHTETPAIBHBIX TPeoOpa30BaHUM.
Kontpoabnas padora Nel

CrpykrypHasi cxema JuHeiiHoii CAY mpencrasiieHa Ha pucyHke 1, rIe COOTBeTCTBYIOIIHE
nepeaaToyHble PYHKIUM MMEIOT BH/ allepUOIUYECKHX 3BEHbEB:
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K K, K
W(s)=—L _: W(s)=—2—: W,(s)=——.
1) Ts+1 2(9) T,s+1 3(9) T,s+1

IMapamerprr 11, T2, T3, K1, K3 414 KaI0T0o BAPHAHTA 3aJaHHA OIpeICcTARICHE B TabmHie 2.

Benmunna xoaddummenta K, sridmpaeTca gatee HI YCTOBHA VCTORYHEOCTH.

—lf

¢

;Jr.o > w,(s) LAGI =S RPN AC)

s

W

Pucynox 1
BapuaHTEl za0aHHd NpHESISHEL B TAOIHIIE 2.

Tatomuama 2

Ei?;;ﬂa I I I Ky K3
1 2 3 4 5 6
1 0,01 02 0,06 16,5 1
2 0,02 0.3 0,07 16 1.1
3 0,03 0.4 0,08 15,5 1.2
4 0,04 0.5 0,09 15 13
5 0,05 0.6 0.1 14,5 1.4
6 0,06 0.7 0,15 14 1.5
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Jagaume

1. Hafity  nmepegaToumeie  (VHKUHH 2 pPasOMKHVIOH H  3aMEHVION — CHCTEMEL
W(s)=Y(s)/V(s) mpu f=0. €=V (re pasoMKHyTa ITaBHad OOpaTHAA CRAIL);
@(5)=Y(s)/V(s)mpr f =0 - roaemas nepeaaTouHas hVHEIHA 3aMKHYTOH CHCTEMET
D,(s5)= E(5)/V(s) mpu f =0 —mepegatousas dyHKUHA 3aMKHYTOH CHCTEMBI IO
ommaOKe; @ f{.ﬂ'] =Y(s)/F(s) mpu v=0 —nepegarounsas GyHKUHA 3aMKHYTOH

cHCTeMEI Mo BoamymeHmio. [lapamerper T3, K; exomar B mepegarousele QyHKUHE E

0DIIeM BEHOS, T.€. B OVKBSHHEIX CHMEOTAX.
30.

2. Ha#itH xapakTepHCTHYISCKOS VDaBHEHHE 3IAMEHVTOH CcHCTeMel. Fcmomesva kpHTepHE
['vpEHIA, zamicaTe B OOIMEM BHAS YCIOBHA VCToHIHEOCTH. [IpH sajamHex B Tadmume 2
mapamerpax 1j. T5. I3, Ky. K; HafTH MakcHMalTeHOE TIDaHHYHOE 3IHAYCHHE

koadduumenta nepegasn K5 IpH KoTopoM CHCTeMa elle ycToifdHea. B mameHefimenm
nomarate K, =0,5K5.
31
3. Hafite aganHTHYeCKHE BEIPAECHHA H IOCTPOHTE IpadyHEH:
W(j®) —amnauryaso-dasosoit  wacTotHo#t xapaxTepuctrm (ADUX) pasomxmyTof
CHCTEMEL;

|W (_j(!])| — AMILTHTYIHO-9acTOTHOH XapakTepHcTHEH (ATX) pazoMKHyTOH CHCTEMEL;

@) = arg W (j) — daso-gacToTHO#H xapakreprcTrEH (PUX) pasoMEHYTOH CHCTEMEL

Tema 6. Onrcanue ¥ aHAJIN3 HEJIUHEWHBIX CUCTEM.
Kontponbnas padora Ne2

AHanuzupyercs OJHOKOHTYpHas 3aMKHyTast umnyibcHass CAY, cocrosiias u3 HenpepbiBHOM yactu (HY) u
uMmnyinbcHoro snementa (M3), Gopmupyromero mpsMOyroibHbIE UMITYIbCHI JIIUTENBHOCTRIO , Tne T —
MIEPHOJ TUCKpEeTU3auy, . FicxoqHble JaHHBIC IS PacYeTOB MPUBEACHHI B Tabmuiie 4. J7i1 Bcex BapuaHTOB
3a/laHui epeaarodHasi QyHKIUS HEMPEPHIBHONW YacTU UMEET BUJI
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Ky(ts+1)

Wo($)= s(Tis+1)

HumyascHEIH 370eMeHT NpPeICTAETASTCA E EBHIE HOCATBHOIO KTHOY9a H (QOPMHPYVIOMETO
VCTpoficTEa ¢ mepegaTodHoH dyvHEDHEH

1-7%
W, (s) =T

CrpykrypHad cxXemMa CHCTeMEl [peIcTaBleHa Ha pHcyHEe 3. B Tadmunoe 4

T — neprox mguckpeTHzauEH; 11, T; — NOCTOAHHEIE BPEMEHH HMEIOT PasMEPHOCTE CeKyHARL, Ko —

1

koadpmrHeHT nepenaas HY uveeT pazMepHOCTE ¢ H BEIOHpPAETCH Jalee.

/< | i HY |
. | |
V € _ | | I J‘
| I
m et gt B e
Pucyuox 3
Tabmuma 4
3
Homep / T Ti 7,
BapHaHTa
1 0.3 1 1 0.1
2 0,3 0.9 0.9 0,2
3 0.3 0,8 0,8 0,2
4 0.3 0,7 0,7 0.1
5 0.3 0.6 0.6 0.1
6 0.3 0,5 0,5 0,2
7 0,3 0,4 0,4 0,2
8 0.3 0.3 0.3 0.1
9 0,3 0,2 0,2 0.1
10 0.3 0.1 0.1 0,05
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Jaganme

s
1. Haiita nepenarounsie ¢veknmE mvmoyascEol CAY: W [z) — PAsOMEHYTOH CHCTEMEL,

S &
@ (Z} — 3aMEKHVTOH CHCTEMEL, @‘E (z} — cucreMel no omubke. Ilapamerper T, 1. 1;. Ko, ¥

EXOJAT B EEIPHCHHA NepeJaTodHEIX (VHKLHI B ODINEM BHIE, T.€. B OVKBeHHOM BHAe. [lanee B
nyHKTE 3.2 2HaK * OVIeT OTHOCHTECH K MEePeIATOTHEIM QVHKITHAM HMITYIBCHON CHCTEMEL
2. Hafita sHTepEan HiMeHeHHA Koaddmmenta nepenasi Ky, IpH KOTOPOM CHCTEMa OVIET

yerofmuea K = K = K. Jl1a gaTesefimux Heclegoranui ee0opats sHazenne K, =0,5K,
3. Iloctpomte rpadMeEH JTorapHOMHYSCKHX YACTOTHRIX XApPAKTEpPHCTHE pAsOMEHYTOH
I * —_
HMITYIBCHOH CHCTEMEI L (») 1 @ () npa sagansex sagernx T, T1. Ty. | u eabpansom K.
& B
ITo rpadHkam onpemeTHTE 3a0ackl VCTONYHEOCTH cHeTeMsl o Moay o Al u daze AQ .
4. OnpegenuTs ONIHOKY CHCTEMEL IO CKOPOCTH €, TPH BXOJHOM BO3NeHCTEHH v(t) =t

(CKa4oK II0 CKOPOCTH), a TAKKE MepELle Aea KoabduumenTa omHOOK €, €.

TecTupoBanme

Tema 1. OcHoBHBIE MOHATHUS U onpeeeHus. Onucanue U aHaTU3 JIMHEHHBIX CUCTEM C TTOMOIIBIO
muddepeHnranbHbIX YpaBHEHUH.
TecToBbIe 3aaHusd
Tect Nel.

1 Kakoii npouecc Ha3bIBaeTCsl ~ MeXaHU3aLUen?
A COBOKYNHOCTb OIlepalil ynpaBaeHusl.
B 3amena Tpyna uyenoBeka B pabo4yux onepamusax padboToi MaIiuH U MEXaHHU3MOB.
C 3ameHa Tpy/za 4yeaoBeKa B ONEPALUAX YIIPaBICHUS.
1 Cucremy ynpasieHus: 00pa3yor:
A CoOBOKYIHOCTb CPEJICTB YIPABJICHUS U OOBEKTA.
B CoBOKYyMHOCTB CpEICTB YIPaBICHUS.
C OObexT ynpasieHus.
1 Yewm xapakTepu3yeTcs JI000H 37€MEHT  CHUCTEMBbI?
A BxonHO# KOOpIUHATOM.
B BbIxogH0# KOOpAUHATOM.

C BX0onHOH U1 BBIXOJHOW KOOpIAWHATaMH.

1 Kaxoil nmprHIMT peryaupoBanHus ObUT  pealin30BaH B EPBOM MIPOMBIIIJICHHOM PETYIIATOPE YPOBHS
B KOTJIE MMapoOBOi MaluHbl,  u300peTenHoM U. [Ton3yHOBBIM.

A PerynupoBanue "o OTKJIOHEHUIO".
B PerynupoBanue "no Bo3myueHuo".

C KomOuHMpOBaHHOE pETyINpPOBaHUE.

1 Kakas cucrema peryJupoBaHHs HA3bIBA€TCSI ~ ABTOMATHYECKON?



A Bce paboune onepariy 1 ornepanuy yIpaBieHUs BBITOIHIIOT aBTOMaTHIECKHUE YCTPOHCTBA.

B YacTte omepanmii ynpaBiaeHHUsI BBIIOIHSAIOT ABTOMAaTHYECKUE YCTPOMCTBA, APYryH0 YacTh BBINOJIHSAET
YeJI0BeK.

C PaGoune onepanuy BbIMOIHIIOT MAITUHBI 1 MEXaHU3MBI, a OTlepalliy YIPaBICHUS — YeJIOBEK.
1 JleTepMHUHUPOBAHHBIE CUCTEMBI YIIPABICHUSI  OTPaXKaroT:

A XapakTtep 1moauu CUTHAJIOB.
B Xapakrep npouecca ynpasieHuUs.
C Xapakrep (hyHKIIMOHUPOBAHHUS.

1 Ilpu knaccupuKkaluy CUCTEM YIPABICHUS 10 XapakTepy (pyHKIMOHUPOBAHMS CHUCTEMA
ABTOMAaTUYECKOTO PETYIUPOBAHUSI MOXKET  OBITh:

A CucreMoil NporpaMMHOIO PETYIUPOBAHMUS.
B Cucremoii ¢ pactipeeieHHBIMU MapaMeTpaMu.
C CroxacTuueckoil CUCTEMOH.

8. CaHcrewma aEToMaTHYISCEOH CT&EHJIHRB.'LH{E — 3TO CHCTEMA, B KOIOpﬂﬁ IIOOICPEHEACTCA

A y..,(t) = const
B. y,.a(t) = f(1).
C. }raan(t] = f(x).

9 Ilo oOCHOEHEIM EBHAaM VPaBHSeHHA JWHAMHKH [pPOLSCCOE VIPAaBISHHA CHCTEME
HoIpasIeTarTCa Ha:

A HenpeprlEHEIE H JHCKPETHEIE.
B JeTepMHHHpPOBAHHEIE H CTOXACTHIECKHE.
C JInneiigele H HETHHEHHEIS.

10. B onteMansHEDX CHCTEMAaX VIPABISHHA [NOKazaTens 3G PeKTHEHOCTH 3aBHCHT OT:

A TexymHx Ha9eHHA KOOPIHHAT.

B Texymex zHaveHHH KOOPIHHAT, 4 TAICKE XapakTepa HX HIMeHeHHT B MPONLTOM, HACTOAMEM H
OV IyImen.

C CobcTEEHHEIX MAPAMETPOR CHCTEMEI HITH CTPVETYPEL

Tewma 2. Onucanue U aHaIW3 JTUHEWHBIX CHCTEM C TTOMOIIBIO TIEPEXOAHBIX (YHKITUH.
Tect Ne2.

1 Cwursan Ha3bBIBaeTCs PEryIsApHLBIM, €CIIU €TO MAaTCMaTUYICCKUM IIPCACTABICHUCM SABJISACTCA:
A 3apanee 3ananHas QyHKIHS BPEMEHHU.
B 3apanee 3anannas GyHKLIUS 4aCTOTHI.
C 3apanee 3ananHas QyHKIHMS BPEMEHHU U 9aCTOTHI.
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2. CHrHAn HazeREaeTCH MEpPHOIHYSCKEHMM, ECIH OH MpedCcTARIIET CODOH:
A Oyurmuio BpeMedH H viIoRIeTEOpaeT venorro f(t) = f(t+T), —w<t<w
B ®vmxmnmo epeMenH H vaoeTeTEopaeT venoemio f(t) = f(t+T), t, <t <t,
C @vyHEDHMIO 9acTOTH H YVA0BIeTBOpAeT yoIoBHi f(w) = flo + W), —w < w < w

3. Kaxoe 53 npeobpazopanni HazelEaeTCA nNpeo0pasoeanneM Pypee’

A F(iw) = [T f(t)e“dt |y
BF(w) = [ f(t)e ™ dt
CF(iw) = [ f(t)e ™" dt

B S L o

4. ChexrpaleHOH IUIOTHOCTEI HENEPHOSHISCKOTO CHTHATA HA3EIEACTCA BeIIHIHHA
AF(iw) =222
B F(iw) ===
C F(iw) = ?r:%,
rae A — DecKOHEYHO MANLIe AMILTHTYIE HENEPHOIHIECKOH QyHKIIHE.

3. @DveEmHEeH XepHcalna HazEEaeTCd QVHEIHA:

_(Onput <0
Ax{ﬂ_{lnpnt:rﬂ

B x(t) =1npuvt

_(Onput, <t<0
Cx(tj_{lnpntl} t >0

6. demsra-dvHEUHEH HasHEBaSTCA QYVHKIHA, VIOBISTEOPAIOMAT VCIOBHAM:
conput =0

A E(tj:{ﬂnpntaﬁﬂ

_(oomprt =0 e B
B S(tj—{ﬂnpntiﬂ 7 8()dt =1

_(oomprut =0 e oy
C m)_{ﬂnpmﬂ 7 8(t)dt = 0

I -



7. Kaxaa dyHKUHA OTHOCHTCA K COBHHYTEIM 3IeMeHTApHEIM GVHEKITHAM?
10. A x(t).
11. B x(t—1).
12. C x(t) + x(7).

& CHreat npoH2BO0IRHOH HOPMEI MOKHO NPEICTAEHTE KAK:

13.
4. A x(t) = [ x(D)h(t - 1)dr
15.
16. B x(t) = [, x(1)8(t — r)dr
17.

18.  C x(t) = f; x(D)h(t — D)8(t)dr.
9. CHrHal Ha3EIEAeTCA FAPMOHHYECKHM, ECITH
A x(t) = Ah(t) sinwt
B.x(t) =A8(t)sinwt
C x(t) = A sinwt

10, Mexay dvesumed XepHcafiza ¥ dvHEmHeH [JHpaka CYIDECTEVET CEAb, BEIpAEASMAdA

COOTHOIMEHHEM
A I =6'(1).
B é@ =1 [1].

C J, 1[tlde = &(¢).

Tema 3. Onucanue ¥ aHATU3 JTMHEWHBIX CUCTEM C TIOMOIIBIO HHTETPaIbHBIX MPeoOpa30BaAHHUIA.
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rI'ECT Neld.

1. Kaxoe 13 vpapHeHHH ABIASTCA VPABHEHHEM JTHHAMHKH !
A Fly,wv,0,x,x)+f=0
B F(y.v.ix,%)+f=0
C F(y,,0,0,x0,0) + f = 0.

2. Kaxmm muddepennuatsHen vpapHeHHeM OMHCEIEASTCH JTHHAMHEA TAKHY 00LEKTOR
VIIPABIEHHA, KAK 3IeKTPHISCKAT eMKOCTD, XHMHISCKHH PEaKTOp MONMHOTO NepeMelIHEAHHA |
di r =
A TEr + v(t) = kx(t)
B TP 24T, 2+ y(t) = ka(t)
ay =&
C T +y(t)=k—_

3. Maremarideckad 2amuch IPHHITHNA CYIEPIIOZHIIHHE COCTOHT H3 CISIVIONIHY COOTHOMEHHH
A y(Zix(0)) # Ziyi(x(2). y(a x(t)) # ay(x(t))
B y(Zixi(t)) = Liyi(xi (). y(a x(8)) # ay(x(t))
C y(Zixi(1) = Ziye(xi(1)). y(a x(t)) = a y(x(t)
4. Kaxas mHHAMI9eCKAd XapaKTepHCTHEA HASEBASTCA MNepeXo ol dyvHKIHEHT
19. A Peagumd cHCTEMBI Ha eIHHHYHBIH CTYIEHIATEIH CHIHATL

20. B Peaxmua cHcTeMEl Ha §-GVHEITHD.
21, C Peaknua cHCTEMEI HA TapMOHNYSCEHE CHIHAT.

5. Kaxmm cooTHOIIEHHEM VCTAHABIHEASTCA CBASH MEXIY NepexogHol (yHEUHeH H BeCOBOH
hvHEKIHeET

A h(t) =w'(t)
B h(t) = [y w(t)dt
C hit) =w'(t) +w'(t)

6. Kaxvio cBA3p yCTaHABIHEaeT HHETerpan roaMemnd?
A Mexay EXOOHEIM H BEIXOIHEIM CHIHATOM NPOHIEONLHOH GOopMEL

B Me# gy nepexoguoil dvHEIHSH H BecOBOH QyVHKIIHEH.
C Mexgy BXOOHEIM CHIHATOM NPOH3EOIEHOH GOpPME] H BEIXOJHEIM CHIHATOM.

Tema 4. Onucanue v aHATU3 JIMHEWHBIX CUCTEM C TIOMOIIBIO CIIEKTPATBHBIX MPEOOPA30BAHUA.

Tect Ne4.

I 1. B cootBeTcTBUM CO CBOMCTBAMU KOH(OPMHOTO OTOOpAKEHUS JTMHUS TIEPEXOUT. . .
A B nunuto.
B B Touky.
C B TpeyroiabHUK.

AMIUIUTYTHO-(ha30Bast XapaKTEPUCTUKA SIBIISETCS. ..
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A Cnyuaiinoii ¢pyHKIHEH.
B KommuiekcHoit ¢pyHKIHEH.
C JlerepMUHUPOBAHHOM (DyHKIIHEH.

3. Kax SECIICPHMEHTANIBHO IIOOYH4ART =acTOTHERIC '?{E.pﬂ.KTEPHCTHKH? Hﬂﬂﬂ‘lﬂﬁ Ha EBEXOJ

ODBEKTA. ..
A Tapmonmdeckoro curdana x (&) = Asin wt

B &-dvexunn — x(t) = &(t)
C Emummasoro cTynerdaroro cureana x(t) = 1(t)

4. Kax nepefita o1 nepegaTodHod GVHEDHE K 9acTOTHEIM XapakTepHcTHEaM ! [lomoxwE. ..

A s=iw
Bs=w
Cs=¢e"*

5. Ecamm mnepegatodsHas ¢yHENHA o0BekTa yhopaeBleEHA W(s) = S-I- s, o APX B

MOKa3aTelbHOH GopMe 3amHmeTc. .
A W{im] — ﬂe—iarccgw
": z _.m
B W{im}=—k: e "z
C Wiiw) = £ e~ Hareta)
6. Ecam mnepegatouHas ¢yHEUHA o0bnexTa ympaenemma W(s) = 3e™*, To ammmmTyaHO-
YACTOTHAA XAPAKTEPHCTHEA 3allHIIETCA Kak. ..
A M(w)=3e™*
B B M(w) = 3v/sin4w + costw =
C M(w)=23

2

. TO @aED‘IaCTDTHaH
4z(=4+3)(5s+2)

7. Ecmou nepepatoudas dyvHEDHT obnexTa ynpaenenns W(s) =

XapaKTepHCTHEA 3allHINeTCA Kak. ..
5
A p(x)=— g — arctg % — arctg ?w

B @(x) = %—I— arctg w — arctgi: — arctg E?WC o(x) = —arctg w — arctg% — arctg E?W

8 Ecmm nepegaTodnas ¢VHKOHA o00ERekTa yhnpaeaeHHA W(s) =4+ 5, TO BemecTBeHHO-
YACTOTHAA XapaKTEPHCTHKA 3aAMHINETCH. .

A Re(w) = V16 + w?

BRe(w)=4

ERe(w) =w s

Tema 5. Onucanue U aHAJIN3 JTUHEUHBIX CUCTEM C TOMOILBIO PA3HOCTHBIX YPAaBHEHUM
Tect Nes.

1 Kakue 3BeHbsI OTHOCATCS K IPYIIE CTATUYECKUX 3BEHBEB?
A Cratnyeckas XxapaKTepUCTHKA OTJIMYHA OT HYJIA.
B Crarnueckas XapakTepUCTHKa HE CYILIECTBYET.
C Crarnueckas xapakTepUCTHKA paBHA HYJIIO.

1 Ilepenarounasi pyHKIHS KaKOTO 3BE€HA UMEET BT 7
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A YcunurtenbHOro.
B Peanpnoro nuddepenuupyroriero.
C HnterpanpHoro.

3. Ilepegatounas GVHEIHA aNepHOIHIECKOTO *EeHA NEPEOTO MOPATKA. ..

A W(Sj = T:il
B W(s)=K+—
C W(s)= %

4. Kaxoe 3peHo omucrBaeTca ypasHerneMm Ty (t) + v(t) = kx'(t)?
A, ATCPHOIHIECKOS TEPEOTo TopaKa.
B Hpeanenoe guddepenunpyviomee.
C Peansmoe guddepenumpyiomee.

5. Kaxmm ypaeneHHeM OIHCEIEASTCA KOIEDATEIEHOE 3EEHO !
A Ty'(0) +y(t) = kx(t)
B TTLy"(t) + (Ty + T)y'(t) + w(t) = kx(t)
C  TEy"(6) + Toy'(t) + y(t) = kx(t)

6. Kaxoe 2BeHO ¢ COOTEETCTEVIOIIEH mepegaTodHoH dVHKIHeH OTHOCHICA K TPYINE OCODEIX
7
3BEHBEE |

A W()=—B W) =—Cw(s)=

ks
Tz+1

7. Kaxoii 3akoH perviHpoBaHHd HMeeT MPOoIopIHOHATEHEIH peryiarop?
Ax, =—5Ay(t)

B x, = —5,Ay'(t)

Hx, = —5;8(t) — 5,89'(t) §

&,
8. Kakvio nepemaTounyio dvHEIEK aMeeT [1-peryoarop?

A W(s)=-5 — 55

B w(s) = —5:“—51 — S,

s

CWwi(s)=-— :“ -5

9. Kakoi# H3 3aK0HOB peryIHPOBaHHA HaHOOIS: pacHpocTpaHeH HA MpaKkTHE: |
A H-zaxom.

B IIl-zaxon.
C Il-zaxom.

10. Kaxoil H3 3aK0HOE peryIHPOBAHHA HMeeT TPH HACTPOSYHEIX mapaMeaTpa’

A ITHM-zakom.
B TII-zaxon.
C I O-zaxom.
Tema 6. Onucanue U aHaIN3 HEIMHEWHBIX CUCTEM.
Tect Neb6.

1 Kakas cucrema Ha3bIBa€TCAd YCTOMYMBOM, €CJIM MOCJE CHATHUS BOMYILCHHUS ...
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A Cucrema He BO3BpAIIACTCsl B HCXOAHOE COCTOSIHUE.
B TlpuHumMaet HOBOE yCTaHOBUBIIEECS COCTOSTHUE, OTIIMYHOE OT MEPBOHAYATILHOTO.
C Cucrema BO3BpalaeTcsi B UCXOAHOE COCTOSIHUE.

2. Kaxas H3 cHCTEM, ONHCHIEAEMEIX YPaBHEHHEM, OV IST HEYCTOHIHEOH?
Ay"(t) +2y'(e) +3y(t) =0
B y'(t)+y(t) + 4y'(t) + 3y(£) = 0
Cy"(®) —y' () +y(t) =0

3. OOBEKT HMMeeT XapaKTepHCTHYECKOE VDAaBHEHHE a5 + a,5° + a,5 +a, = 0. Kakoit m2
OTIpeIeTHTeIeH ABTAeTCA onpeaeTaTeIeM | vpeHIA:

az az az 0O

0 a. tq 0

0 a a 0

0 a ap ag

A

a, ag 0
B ty 23] 0
0 a, ag

Qa i 0
C a; a 0
ap p agl =

4. Cornacno amredpandeckoMy KpHTepHio | vpEHIA cHCTeMa VCTOHYHEA, SCTH. ..

A Bee qHaroHaTEHEIE MHHOPEI ITTAEHOTO ONMpeJeTHTENE | VPEHDA IOTOEHTENRHEL

B I naeHeni onpegeanTens [ VpEHIA TOTOXHTEISH, 4 JHATOHATEHEIE MHHOPE OTPHIATETBHEL
C [dmarosEalpHEIE MHHODEI TJAaEHOTO ONpedenwTend | ypEHDA HeTHOTO TOpATEA
TOIOEHTEIEHEL, HEUETHOTO OTPHIATEIEHEL

5. Kaknmu mo/m#HEI OBEITE KOPHH XapaKTepHCTHIECKOTO VPABHEeHHY 19 YCTOHYHEOH CHCTEMEL?

A C otpuparensHOH JeHCTEHTEILHON JaCTHIO.
B C monozwrensHoH OelCcTEATEIEHOH YACTEED.
C KoMoiekcHo-cOMPIESHHEIE ¢ OTPHIATEIEHRIMH H IOI0EHTATEHEIME Jefic TRHTEIRHEIMH

TACTAMH.

6. Ilpemenwmoe s3HakeHHe HacTpoek [l-peryiATopa, NpPH KOTOPOM CHCTEMAa HAXOIHICA Ha
TpaHHOE YCIOHIHEOCTH, ONPeIeIAeTCA M0 COOTHOMSHHED:

1
AS =—
1
apea gl ,*:r)
1

Mnﬁ(@pj
1
C Sinpes = Mﬂﬁ(mp) +—

ﬁiﬂn-:i{-ﬂ-’p:'

B 51 npes =



7. Kax onpeaeinTs CTeNeHb VCTOHIHBOCTH

Re(5;)
A m = min—=*+
5; Imi5p

B n= n;iane(Si]I
C 1}'-5 — .}'J.l_.}'s

¥i
8. Kag nomveuTe pacHpeHHEYI0 aMIITHTYIHO-(Da20BVID XapaKTepHCTHRY !

A 3ameHoH B nepegaTodHOH GVHEIHE 5 = [ @.
B, Javenol B nepegaTogHoi dyermaE S = [ o + Mw.
C_JaMenof B nepegaTouHOH dvHEIHE 5 = —m @ + ] @,

9. Kaxofi nokazaTels onpegeIdeT 3anac VeToHIHCEQCTH

A CreneHr saTyxaHmd.

B Ilokazatens kone0aTenbHOCTH,
C Bpeuma peryIHpOBaHHA.

10. Kaksnm moxasaTeneM ONpPeleldAeTCA 3alac VCTOHYHEOCTH IIPH pacdeTe HACTPOSTHEIX
napaMeTpoe MeTogom PADX?

A 3amac ycToHgHEOCTH Ha dase.
B Ilokazatens KQI60aTSHRHOCTH,
C Crenenr ko1e0aTeRHOCTH,

11. Tlpu pacuere peryIaTopoE Ha 2aJaAHHEIH 2aMac VCTOHYHEOCTH HX HACTPOHKH EEIDHpPAROTCA. .

A DB=He KpHEOH 3aJaHHOTO 3allaca VCTOHIHEOCTH.
B Ha xkpueofi zagassoro zanaca ycToHIHEOCTH.
C DBayTpH 00IacTH, OTpaHHYCHHOH KPHEOH 3aJaHHOTO 3alaca VCTOHYHEOCTH.

12. gna cuctem pervimpoeamsa ¢ [IHM-pervioaropoM rpausna 3aJaHHOTO 2&0AcA VCTOHYHMBOCTH
CTPOMTCA B KOOPIHHATAX. ..

A 5 -5,
B Re(m,w)—Im(m, w)
C Re(w)—Im(w)

4.3 IIpomexxyTouHast aTTeCTaIMs 10 AUCIIUIUIMHE MPOBOIUTCS B popMe 3adeTa

Tunossbie Bonpocsl 3auera (IIK-1, ITK-3)
Tunoseie BONPOCHI IK3aMeHa:

1 1. CBa3b CTpyKTYpHO# cXeMbl ¢ tuddepeHITnaTbHBIMI YPaBHCHUSIMU. AHAIH3 BBIXOTHBIX
MPOIIECCOB. AHAIN3 YCTOWYUBOCTH (KPUTEPHH).

2 2. VYmpaBiasieMOCTb IO COCTOSTHUIO U BBIXOY, HAOTI0MaeMOCTh JINHEHHBIX CHUCTEM.

3 3.  OpHoMepHbIE © MHOTOMEPHBIE CUCTEMBI TP IETEPMUHUPOBAHHBIX BO3JEHCTBUSIX.

4 4. IlpuHUMN CYNEpPNO3UINAN, AHAITU3 BBIXOJHBIX MPOLIECCOB OTHOMEPHBIX CUCTEM.

5 5. 3axkoHbI U3MEHEHHUS BEKTOPOB COCTOSIHUSI M BBIXObl MHOTOMEPHBIX HECTALIMOHAPHBIX CUCTEM
MIPY TIOMOIIIM MEPEXOAHBIX MAaTPHLI.

6 6. HccnenoBaHue TMHEMHBIX CUCTEM MPU CIyYalHBIX BO3AEHCTBUSIX.
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7 7. Kpurepun ycTtoHunBOCTH (10 HAYaIbHBIM JIAHHBIM, 110 BXOJY) OJJHOMEPHBIX U MHOTOMEPHBIX
JIMHEWHBIX CUCTEM.
8 8. Amnanm3 ympaBisieMOCTH ¥ HaOIIOAAeMOCTH JIMHEWHBIX CTAIMOHAPHBIX CHCTEM.
9 9. HmnynbscHas nepexonnas yskius (UID) u enuanyunas nepexonnas Gpyukmaus (EI1D). UT1D
coequuennil. UI1® no cocTOSHUIO U BBIXOLY.

10 10. UMmmynmbcHOE BO3/IEHCTBHE B BUC JIeTbTa-(QYHKIIUN U €IMHUYHON CTYTIEHUYaTOW (PyHKIIHNH,
KOTOPBIM COOTBETCTBYIOT CUCTEMHbBIE XapaKTEPUCTUKU UMITYIbCHAs TepexoaHast QyHKUIUS U
eIMHUYHas nepexoaHas GyHKINU, U peaKIUsIM CUCTEMBI Ha 3TH BO3eiicTBUs. IMIynbCHBIE
nepexo/iHble (PyHKIUU COSTUHEHHH.

11 11. OgHOMEPHBIE 1 MHOTOMEPHBIE CTAIIMOHAPHBIE CUCTEMBI YIIPABICHUS MIPU I€TEPMUHUPOBAHHBIX
BO3CMCTBUSIX, /IJIS1 ONMCAHUSI CUTHAJIOB KOTOPBIX UCIIONIb3YETCSl HHTETpalibHOE MPeoOpa3oBaHue
Jlanunaca.

12 12. Ilepenarounas ¢gynxuus. Haxoxnenue nepeaatouHoi GyHKIMK B CHCTEMAaX C HECKOJIbKUMHU
BXOJaMH, TiepeiaTouHasi (PyHKIHs OIIMOKY, epeaaTouHas (GyHKIHUS 110 BOSMYILICHHIO.

13 13. OcobenHocTH aHanM3a acTaTudeckux cucreM. OJJHOMEpHbIE CTALlMOHAPHBIE CUCTEMBI IIPH
JETCPMUHUPOBAHHBIX BO3/ICUCTBUAX U MPUMEHEHHE MTpeoOpa3oBanus Oypre K UCCIECIOBAHUIO
MOJJOOHBIX CHCTEM.

14 14. Vcnonb30BaHME YaCTOTHOM XapaKTEPUCTUKHU. HaCTOTHBIE XapaKTEPUCTUKHU AIEMEHTAPHBIX
3BEHbEB. YaCTOTHBIE METO/IbI aHAJIN3a YCTOMYUBOCTH.

15 15. OnHOoMepHBIE HECTALIMOHAPHBIE CUCTEMBI ITPU JETEPMUHUPOBAHHBIX BO3ACHCTBUSIX.

16 16. CBoiicTBa crieKTpaJbHBIX TPe0Opa30BaHUil.

17 17. Ilpumenenne 6a3UCHBIX CHCTEM HECTAIlMOHAPHBIX TTOJTMHOMOB JIexaHpa, HecTalMOHapHOMN
CIIEKTPAJIbHOM XapaKTEPUCTUKH U IBYMEPHON HECTAIIMOHAPHOM MepeaaTOYHON (DyHKITHH.

18 18. OnHOMEpHbBIE HECTALIMOHAPHBIE CUCTEMBI ITPU CIYYAHBIX BO3ACHCTBUAX. [[puMeHeHue nepBoi u
BTOPOM HECTAIMOHAPHOUN CHIEKTPAIBHBIX MJIOTHOCTEM.

19 19. OngHOMEpHBIE 1 MHOTOMEPHBIE JUCKPETHBIE CUCTEMBI YIIPABICHUS IPU I€TEPMUHUPOBAHHBIX
BozneicTBusx. Teopema ['amunbrona-Kenu.

20 20. ITpuMeHeHue nepexoqHON MaTPHUIIbI JIsI UCCIEAOBAHUS CUCTEMBI.

21 21. UccnenoBanue yCTOWYMBOCTH JTUHEMHBIX JUCKPETHBIX CTALlMOHAPHBIX TUHAMUYECKHUX CHCTEM.
[Ipumenenue Z-npeobpa3zoBaHusi, €T0 CBOWCTBA.

22 22. TunoBble HEIMHENHOCTH B AIEMEHTAX U CUCTEMAaX yNnpaBieHHs. MaTeMaTnuecKkue MOAEIN 1
CTPYKTYPHBIEC CXEMbI HETUHEHHBIX CHUCTEM M METOJIbI UX MPe0oOpa30BaHMSL.

23 23. OcobenHoctu pexumoB GpyHKInoHupoBaHus HenuHEHHBIX CAY. MeTonbl ananu3a mporeccoB B
HennHeHbIX CAY.

24 24. Mertox (a3zoBoro npoctpancTa. [locTpoeHue (ha3oBoro moprpera METO0M U30KINH. AHAIN3
MOBE/ICHUS] aBTOHOMHOM CHCTEMBI BTOPOTO MOPsIIKAa C TOMOIIIBIO aHanu3a (ha30BOTo MOpTpeTa,
0COOBIX TOUEK U 0COOBIX JIMHUI MOpPTpeTa.

25 25. Metoa rapMOHHYECKON JTUHEApU3alui. AHAIN3 aBTOKOJIC0aHUH METOIOM TapMOHHYECKON
JIMHEapU3alnH.

26 26. Kputepun yCTOMYMBOCTH HEJTMHEUMHBIX TUHAMUYECKUX cucteM. Bropoii meton A. M. JlsmyHoBa.

27 27. Meton abcomotHoi ycTtoiunBocTi B.M. ITonoBa. AHanu3 abCOMOTHONW yCTOWIHBOCTH.

28 28. AHanu3 BBIXOAHBIX MPOLECCOB MPHU CIYYANHBIX BO3ACHCTBUIX METOJIOM CTaTUCTHYECKOM
JIMHEapU3alnH.

Tunosble 3axanus s 3adera (IIK-1, ITK-3)
Tunosble 3aJaHud 1JIA DK3aMeHa:

1 1. Tlo nuddepeHnranbHbIM YPaBHEHUSM, COOTBETCTBYIOIIUM 3a/laHHON (PYHKIIMOHAIBHOM cxeme,
3amucarh nepeiaTouHble QYHKIUU U COCTaBUTh CTPYKTYPHBIE CXEMBbI [T KaXI0TO SJIEMEHTa
CUCTEMBI.

2 2. CocTaBUTbH CTPYKTYpPHYIO CXEMY CUCTEMbl aBTOMaTUYECKOTO YIPABICHUS B LIEJIOM.



3 3. OmpenenuTs nepenaroyHbie (PyHKIMU Pa30MKHYTON U 3aMKHYTON CHCTEMBI IO YIIPABISIONIEMY
¥ BO3MYIIAIOIIEMY BO3ACHCTBUAM, a TAK)KE MepelaTOuHbIe (PYHKIIUH 110 OIUOKE OT ATUX
BO3/ICHCTBUM.

4 4. B COOTBETCTBMHU C BAPUAHTOM 3aJ]aHHS UCCIEAOBATh CUCTEMY Ha YCTOMYMBOCTh METOIOM
I'ypBuia, HalikBructa win Muxaiinosa.

5 5.  Onpenenutb yCTAaHOBUBIIHUECS OIIMOKU B CUCTEME OT MOCTOSHHBIX (€IMHUYHBIX)
YIPaABIIAIOUIETO U BO3MYIIAIOIIETO BO3CHCTBUMH.

6 6. CocTaBUTh ypaBHEHUS COCTOSTHUSI IO CTPYKTYPHOM CXEME CUCTEMbI aBTOMATHYECKOTO
YpaBHEHUS.

7 7.  CocraBUTh YPaBHECHHsI COCTOSHUS 10 TIEPEIATOYHON (PyHKIIMH 3aMKHYTOH CUCTEMBI
ABTOMATUYECKOTO YIIPABJIEHUS 10 YIIPABISAIOIIEMY BO3ACHCTBHUIO.

8 8.  Omnpenenutb yCTOWYMBOCTH CUCTEMBI, HCTIOJIb3Ys YPABHEHUS COCTOSHMS, TOJIyYEHHbBIE B ITYHKTE
1 wm 2.

9 9. IlpousBecTH CHHTE3 MOJAIBHOTO PETYIATOPA IPH YCIOBUSX: - BCE IEPEMEHHBIE COCTOSHUS
JIOCTYTIHBI U3MEPEHHUIO; - CHHTE3 PETYJIATOPA MPOU3BECTH TOIBKO JUIsl YIIPABISAIOIIETO BO3IEHCTBHS,
roJiarasi BO3MyLIaroLee BO3EHCTBAE PAaBHBIM HYIIO; - )KE€JIAEMbIN XapaKTePUCTUUECKHI TOTMHOM
3aMKHYTOM CHCTEMBI IPUHSTH B BUJIE IOJIMHOMA COOTBETCTRYoIIEro huinbTpy barrepsopra 3-ro
nopsi/IKa:

4.4. llIkana oueHMBaHUS TPOMEKYTOUHOM aTTECTALMKI

Ouenka Y — JleckpunTopsl (YPOBHH) — OCHOBHBIE MMPU3HAKU OCBOCHHS (ITOKA3aTeIH
JTOCTHKCHUSI PE3yJIbTaTa)
[K-1 MosKeT BBIABUIaTh THIIOTE3bl 110 HANPABICHHUIO MCCIEJOBAHUI U
«3aUTCHOM COOTHOCHTB UX C IOJTy4EHHBIMH PE3YJIBTaTaAMK
(50 - 100 6amnos) IK-3 CrnocoOeH CTaBuTh M pellaTh NPHUKIATHBIE HCCIIEI0BATEILCKHE
3a/1auy; OLIEHUBAET PE3yIbTaThl HCCIIE0BAHMUIM
[K-1 He MOET BBIIBMIaTh THIIOTE3bI 110 HANPABIEHHIO HCCIEI0BAHUN 1
«HE 3a4TCHO» COOTHOCHTB UX C IOJTy4EHHBIMH PE3YJIBTaTaAMK
(0 - 49 6amnos) IK-3 He crnocoGeH CcTaBuTh M pEllaTh MPUKIAJHBIE UCCIIEN0BATENLCKUE
3a]1auy; HE yMeeeT OLEHUBATh Pe3yNIbTaThl HCCIIeI0BaHMIT

5. MeTonnueckue ykazaHusi AJisi 00y4aOIIUXCS 10 OCBOCHUIO M CHUILTHHBI (MOLYJIs)

5.1 MeTtoandeckue yka3aHus 110 OPTaHU3AIUN CaMOCTOSTEIBbHOM PadOThI 00YUYaIOIIUXCSI:

[Ipuctynas K W3yYeHUIO TUCIUIUIMHBI, B MEPBYIO Odepelb OOydaromuMcsi HEOOXOAMMO O3HAKOMHUTHCS
comepxaHueMm paboueil mporpammbl nuctuiumabl (PIT[]), xotopas ompexaenser copepxaHue, o0beMm, a
TaKKe TMOPSAIOK U3YUCHHsI U MTPETIOaBaHus yIeOHOM TUCIUIUINHEL, €€ pa3/iena, YacTu.

J171 caMOCTOSATENbHOM paboThl BaKHOE 3HaYEHHE UMEIOT paszeibl «O0beM U collepskaHne AUCIUTITMHBD),
«YuebHo-MeTonyeckoe U nHGOpMAIIMOHHOE 00ecieyeHIe TUCIUIUIUHBD U «MaTtepruaabHO-TEXHUYECKOe
obecrnieueHre JUCITUTUIMHBI, TpOrpaMMHOE obecreueHue, MpodecCuoHaIbHbIC Oa3bl TaHHBIX U
MH(OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI».

B pazmene «O0veM u copepkaHHE AMCUUIUIMHBDY YKa3bIBAIOTCS BCE pas3leibl M TEMbl H3ydaeMoi
JTUCLMIUTMHBL, @ TAK)KE BUJIbI 3aHATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKHUX Yacax.

B pasgene «YdeOHo-meTomuueckoe U HH(POpMaLMOHHOE oOecledyeHrne AMCHUIUIMHBDY — yKa3aHa
peKoMeHayeMasi OCHOBHAs U IONOJIHUTENbHAS JINTEpaTypa.

B paznmene «MarepuanbHO-TeXHUYECKOE OOECIeueHue TUCIUIUIMHBL, TMPOrpaMMHOE oOecreueHue,
npodeccuoHanbHble 0a3bl JaHHBIX U HWH(GOPMAIMOHHBIE CIPAaBOYHBIE CHCTEMBD» COACPKHUTCS IEepeueHb
npodeccruoHanbHbIX 0a3 JaHHBIX U MHQOPMALIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIHUMBIX AJII OCBOCHHUS
JTUCIUIUTAHBL.

5.2 PexomeHnanuu o0y4aronumMcs o padore ¢ TEOpeTUYeCKUMU MaTepuaiaMy Mo TUCIUIUINHE

[Tpu u3ydeHnn 1 mpopadbOTKe TEOPETUICCKOTO MaTepraia HeOOXOaUMO:
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- IPOCMOTPETH €1lIe pa3 npe3eHTaluo Jekuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIIEKTUPOBaHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYE€TOM PEKOMEHJOBAHHOM IOMOJIHUTEIbHOU
JIUTEPATYPBL;

- IIPA CAMOCTOATEIbHOM M3Y4YEHHH TEOPETUYECKON TEMBI CAEIaTh KOHCIIEKT, HCIOJIb3Yysl PEKOMEHIOBAHHbIE
B PITJI ucrounuku, npogeccuoHanbHble 0a3bl JaHHBIX U HHPOPMALMOHHBIE CIIPAaBOYHBIE CUCTEMBI:

- OTBETUTD Ha BOIIPOCHI JIsI CAMOCTOATEIILHON pabOoThI, TIO TeMe MpecTaBieHHbIe B myHKTe 3.2 PIT/I.

- [P IOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepuaiibl (hoHa oreHouHbIX cpencts (POC).
5.3 Pexomenmanuu mo paboTe ¢ Hay9HOU U y4eOHOM JIUTepaTypoit

PabGoTa ¢ OCHOBHOM M JONOJIHMUTENBHOM JHMTEPAaTYpOl SBISETCS IIaBHOM (POpMOI caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHAPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAHHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia M pPEeKOMEHIOBAHHBIX
HCTOYHHMKOB U JINTEPATYPHI 110 TEMATHKE JIEKLIUH.

KoHCHeKT JIeKInu JOJKEeH coliepKaTh peepaTuBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoii Ha pa3MmeneHHble B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIUTEPATYpPhl IO
TeMaM, BBIBOJBI MO KaXAOMY Bompocy. KOHCIeKT MOXKeT OBITh BBITIONHEH B paMKax pacliedyaTKd BbIIa4uH
Mpe3eHTAlUi JIEKIUH WM B OTACNIbHOW TeTpaau mo mpeamery. OH JOKEH ObITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKaTh HE OTHOCALIYIOCS K TeMe HH(POPMAITUIO HITH PUCYHKH.

KoHcnieKkThl HayyHOW JHUTEparypbl NMPU CaMOCTOSATENbHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI CONEPIKaTh
OTBETHl HA KaX/bli TOCTAaBICHHBIH B TEME BONPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJa HU3AAHUS HCIOJNb3YeMOH HaydyHOW JHMTEpaTyphl.
KoHcniekT MoOXeT ObITh ONOpPHBIM (COAEpXkAaTh JIUIIb OCHOBHBIC KIIIOUYEBbIC MO3MIMHU), HO TPH 3TOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0beM KOHCHEKTa
OIIPENIETSAETCS CAMUM CTYIACHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- JenaTh 3allUCU IO XOAy 4YTE€HHS B BMJIE NPOCTOr0 WIM Pa3BEPHYTOro IIaHa (co31aBaTh IEPEUYEHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);

- COCTaBJATH Te3HUCHl (LMTHpOBaHHE HauOoOJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOPOTKOE
U3JI0KEHUE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 0000I1eHe OCHOBHBIX BOIIPOCOB PabOTHhI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).

5.4. PexoMeH1a1tuy MO NOATOTOBKE K OTAENIBHBIM 33aHUAM TEKYIIETO KOHTPOJISA

CoOecenoBaHue TmpeanoyaraeT OpraHU3alUI0 Oecelbl MpernojaBaTeiss €O CTYIEHTaMH II0 BOIpOcaM
IIPAKTUYECKOTO 3aHATUS C LENbl0 0ojee OOCTOATENBHOIO BBISBICHUS UX 3HAHUN IO ONPEAEICHHOMY
paszmeny, TeMe, npolieme M T.II. Bce uieHbl Ipynmbsl MOTYT ydacTBOBaTb B OOCYKICHHH, 100aBISTH
MH(POPMALUIO, TUCKYTUPOBATh, 331aBaTh BOIPOCH! U T.1.

YCTHBIA OMpOC MOXKET TMPUMEHATHCS B pa3audHbIX (Qopmax: (QpoHTaIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHbII. OCHOBHBIE Kau€CTBA YCTHOTO OTBETA MOJUIEXKAILETO OLICHKE:

- IPaBUJIBHOCTB OTBETA IO CONEPIKAHHUIO;

- IOJTHOTA U TIIyOuHa OTBETA;

- CO3HATEJIBHOCTh OTBETA;

- JIOTHKA U3JI0KEHUS MaTepuaa;

- PallMOHAIILHOCTD MCIIOJIb30BAHHBIX IIPUEMOB U CIIOCOOOB PELIEHUs OCTABICHHON yueOHOil 3a1auy;

- CBOEBPEMEHHOCTh M 3((EKTUBHOCTH MCIIOIB30BAHUS HATNISIHBIX MOCOOMHA M TEXHUYECKUX CPEICTB IPH
OTBETE;

- HCII0JIb30BAaHUE JIONIOJHUTEIBHOTO MaTepraa;

- PalIMOHAJILHOCTb HUCIIOJIBb30BaHUS BPEMEHH, OTBEJCHHOIO Ha 3a/laHNE.

YCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3ECHTALUEH, KOTOpas IMOATOTaBIMBAECTCA IO OAHOMY U3
BOIIPOCOB MPAKTHUYECKOTO 3aHATUSA. [Ipy BRICTYIUIEHHH ¢ Mpe3eHTalnueld HeoOXoauMo oOpamarb BHUIMaHUE
Ha TaKU€ MOMEHTBI KaK:
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- cofep)KaHUE MPE3CHTAlMN: AKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITUS, CMBICIOBOE COJAEp)KaHUE,
COOTBETCTBHE 3asIBICHHOW TEMBI COJIEPKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBAaHUAM (IIETTH. CCHUIKU
Ha PeCypChl. COOTBETCTBHE COJEPXKAHHUS M JUTEPaTyphl), MPaKTHYECKash HAlpaBIE€HHOCTb, COOTBETCTBHE
coziepKaHus 3asiBICHHON (opMe, aleKBaTHOCTh UCIIOJIb30BaHUS TEXHHUUECKUX CPEJCTB yUEOHBIM 3a1adam,
MOCIIEIOBATEILHOCTD U JIOTHYHOCTb MPE3CHTYEMOT0 MaTrepuara;

- odopmiieHHE TMpe3eHTalMu: 00beM (ONTUMAIbHOE KOJIWYECTBO), IHM3aiiH (YMTaeMOCTb, HAJIWYHE HU
COOTBETCTBHE TpapUKd W aHUMAIMM, 3BYKOBOE OQOpMIICHHE, CTPYKTYypUpOBaHHE HWH(POpPMALUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAHUSIM), OPUTHHAIBHOCTH OGOPMIICHHS, 3CTETHKA, HCIIOIb30BaHHUE
BO3MO)KHOCTH ITPOTPaAaMMHOI CpeJibl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- IMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIONEHHE PErIaMEHTa, SMOLMOHAIBHOCTD, YMEHHE
OTBETHUTbH Ha BOIPOCHI, CHCTEMATU3UPOBAHHBIE, TITyOOKHE 1 TIOJIHbIE 3HAHUS 110 BCEM pa3JiesiaM IpOrpaMMBI:
- COIep)KaHHE BBICTYIUICHUS: JIOTMYHOCTh M3JIOKEHUS Marepuasa, pacKpblTHE TEeMbl, JOCTYIHOCTb
m3noxkeHus, dPdexTuBHOCT npuMeHeHust cpeactB WKT, cmocoObl ©u  yClIOBHS  JTOCTHIKCHHUS
PE3yABTaTUBHOCTH M IPGEKTUBHOCTH AJIsS BBIONHEHUS 3a/ad CcBoed MpodeccHoHANbHOW WU yueOHOU
JeSTeIbHOCTH, J0KA3aTeIbHOCTh NMPUHUMAEMBIX PELICHUH, YMEHHE apTyMEHTHUPOBATh CBOM 3aKJIIOYCHUS,
BEIBO/IBI.

6. YueOHO-MeTOnM4YecKoe 1 HHPOPMALMOHHOE o0ecriedeHre JUCHMIITHHbI
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6.4 VlHpie MCTOYHUKU:
1. baza nanubix zbMath - https://www.zbmath.org/

2. Kypuan «Yenexu MAaTeMaTH4eCKUX HayK» -

http://www.mathnet.ru/php/journal.phtml?jrnid=tmf&option_lang=rus
3. Marematuueckoe obecrieuernne CAIIP - https://e.lanbook.com/book/42192

7. MatepuaibHO-TEXHMYECKOe o0ecnevyeHue TUCIHHUILINHBL, IPOrpaMMHoe obecneyeHue,
npogeccnoHabHbIe 0a3bl JaHHBIX U HHPOPMALIMOHHBbIE CIIPABOYHbIE CHCTEMbI

Jlng mpoBeneHus 3aHATHM MO JUCHUIUIMHE HEOOXOIUMO CIIeAyIollee MaTepuaibHO-TEXHUYECKOe
oOecrieueHue: ydeOHble ayqUTOPUM [AJs TMPOBENCHUS 3aHATHH JIEKIIMOHHOTO M CEMHHApCKOro THIIA,
TPYNIOBBIX W WHAWBHUIYaJbHBIX KOHCYJIbTALMH, TEKYLIETr0 KOHTPOJI M MPOMEKYTOUHOM aTTecTaluw,
MTOMEIIEHUS 111 CAMOCTOSITENIbHON paboThlI.

VY4eOHble ayTUTOPUH U TOMEILIEHUS AJIsi CAMOCTOSITENIbHOM pabOThl YKOMIUIEKTOBaHbI CHEIMAIN3UPOBAHHON
MeOeNbI0 U TEXHUYECKUMH CPEJICTBAMU OOYyUCHHMS, CIIY>KAIIUMH JIJIs1 TIPEICTABICHHS yueOHOW nHbOpMauu
OOJIBITION ayTUTOPHH.

[TomerieHus U1 CaMOCTOSATENILHONW paOOTHl YKOMIUIEKTOBAHbBI KOMITBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO
MTOAKITFOYEHHUS K CceTH "Unrepuet" 51 obecrnieueHneM JIOCTyIa B AIIEKTPOHHYO
MH(POPMALMOHHO-00pa30BaTEIbHYIO CPEAYy YHUBEPCUTETA.
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Jlnst mpoBeeHusl 3aHATHI JIEKIIMOHHOTO THIIAa UCTIONB3YIOTCS HA0OPBI IEMOHCTPAILIMOHHOTO 000PYI0BaHUS,
o0ecreYnBaroIe TEMaTHYEeCKHE WILTIOCTPAIH (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPaKTUBHAS JOCKA).
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