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1. He.]'lb, 3a1a49Y4 1 IVIAHUPYEMBbIEC PE3YJdbTAaTbI oﬁyqumI o AMCIMIIJINHE
(Henv u 3a0auu ocsoenus oucyununst, coomgemcmeyrouue yeau OIT)

HeHBIO OCBOCHHA JUCHUIIIMHBI ABTOMaTHYECKOE YIIPaBJIICHUC ABJISCTCA
(I)OpMI/IpOBaHI/Ie KOMHeTeHHHﬁ, OIIPCACIIAIOIIUX T'OTOBHOCTH K PCUICHUIO
HpOCI)CCCI/IOHaHBHBIX 3agad IIoO pa3pa60TKe, (bYHKHI/IOHI/IpOBaHI/IIO 141 HaCTpOﬁKe
CUCTCM ABTOMATHYCCKOI'O  YIIPABJICHMA, BBI60py YHPAaBIIAIOIHUX peIHeHI/Iﬁ B
TEXHUYCCKUX CUCTEMAX.

3ajauamMu TUCIUTIIIMHBI SIBJISTFOTCS

— W3YUYEHHE U OCBOCHHME OCHOBHBIX METOJOB HCCJICIOBAHUM CHUCTEM
ABTOMATUYECKOTO yNpPaBIICHUS;

— OBJIAJICHUE YMEHUSIMH TI0 HAXOXKICHUI0O M KPUTHUYECKOMY aHAIIU3Y
uHdopMaIi, HeOOXO0IUMOM MpU pelIeHUH MPOodheCcCUOHATBHBIX 3a/1a4.

KomnereHnu 1 HTHAMKATOPBI, GOpMHUpYyEeMbIe Y 00yUJaIOIIMXCS:

KOI[ N HAMMCHOBAHUC KOMIICTCHIITNHN KOI[ N HAUMCHOBAHHUC HWHIAHUKATOPA

OIIK-7 CriocobeH npon3BOIUTh OIIK-7.1 IeMOHCTpUpYET 3HAHUS
HEO0OXOAMMbIE PacUEThI METO/IOB MPOBEACHUS PACUETOB
OTJEJIbHBIX OJIOKOB U YCTPONCTB OTJEJIbHBIX OJIOKOB U YCTPONCTB CUCTEM
CUCTEM KOHTPOJIsI, aBTOMATU3alMU | aBTOMAaTU3allMU U YIIPaBJICHUs

U YIIpaBJICHUs, BEIOUPATh

CTaHJAPTHBIE CPEJICTBA OIIK-7.2 CnocobOeH mpoBOIUTh
aBTOMAaTUKH, U3MEPUTEITHLHON U HEOOXOIMMBIC PACUCThI JIJIs
BBIYUCIUTEILHOU TEXHUKU TIPH MIPOCKTUPOBAHMSI OTJEIHHBIX OJIOKOB U
MPOEKTUPOBAHUU CUCTEM YCTPOMCTB CUCTEM aBTOMATHU3ALIUU U
aBTOMAaTH3allMM U yIIPaBICHUS yIpaBJICHUS

OIIK-7.3 CnocobeH aHanu3upoBaTh
3 PEeKTUBHOCTH PAOOTHI OTACITBHBIX
OJIOKOB M YCTPOMCTB CHCTEM
aBTOMATH3AIMU U YIIPABJICHUS Ha
OCHOBAaHMH MPOBEJCHHBIX PACUETOB

2. Mecto qucuuninHbl B cTpykrype OII

[IpenmecTByronme  TACHUIUIAHBL:  Marematruka,  AJTOpUTMH3ALUSA U
nporpaMMmupoBaHue, Metposorus, crangaptuzauus U ceprudukamnusi, OCHOBBI
MH()OPMAILIMOHHO-YIIPABIISIONIUX CUCTEM.

[Tocnenyromme  nucuuiuinabl  KOMOBIOTEpHBIE  CHCTEMBI  YIIPABJICHUS,
NudopmanimoHHO-yNIpaBISIONINE  CUCTEMBl  BU3yalM3allud, TeXHOJIOTHYECKHE
O00OBEKThI CHCTEM yIpaBiieHHs, [Ipou3BOJCTBEHHAass TMpakTUKa (TEXHOJOTHYECKas
(MpOEKTHO-TEXHOJOTUYECKas)), BhIMoHEHWe, TOATOTOBKA K MPOIEAype 3allUThl U
3aIIUTa BBITYCKHON KBaTM(PUKAITMOHHON paOOTHI.



3. CTpyKTypa U copepKaHue IUCIHUIIMHBI
3.1. CTtpykTypa AUCUMILTHHBI
Jsist ouHOM hopmMBI 00YUEHUS

Bun yuebnol paboThl Bcero | Bcero | Cemectp(bl)
3E 4acoB 5 6
OBILIAS TPYJIOEMKOCTb JJUCLIUTIJIMHBI 12 432 | 216 | 216
KOHTAKTHAS PABOTA - 196 83 113
AYJIUTOPHAS PABOTA 3,5 126 66 60
Jlexun 1,8 64 34 30
[TpakTrueckue (CeMUHAPCKUE) 3aHITHUS 0,8 30 16 14
JlabopaTopHbie pabOThI 0,9 32 16 16
CAMOCTOSATEJIbBHASA PABOTA OBYYAIOUIET'OCA 8,5 306 117 | 189
[IpopaboTka yueOHOro MaTepuaia 4,5 162 81 81
KypcoBoii mpoekT 2 72 0 72
Kypcosas pabora 0 0 0 0
[ToaroroBka Kk NpOMEKYTOYHON aTTeCTaAllUN 2 72 36 36
[TpomexyTOUHas aTTECTALINS: 3 3
— KII

3.2. Coaep:kaHue IMCHUIUIMHBI, CTPYKTYPHPOBAaHHOE IO pa3aejamM M
BU/IaM 3aHATHI
Jliist ouHOM (popmMBI 00yUEHUs

Pa3nensl Pacnpenenenue ®opmbl u | MHAEKCH HHIUMKATOPOB
AUCLUILINHBI 8 TPYJOEMKOCTH BUT (bopmupyeMbIX
§ 0 BM/JaM y4€OHOH pabOoThl | KOHTPOIS KOMITETCHITUH
o = © o ©
= S
S E 8, 3 8.
a) © S s
2 3 E G
Paszzen 1 62 12 6 6 38 TK1 OIIK-7.1.3, OIIK-7.1.V,
OIIK-7.1.B
Paznen 2 62 12 6 6 38 TK2 OIIK-7.2.3, OIIK-7.2.V,
OIIK-7.2.B
Pa3znen 3 56 10 4 4 38 TK3 OIIK-7.3.3, OIIK-7.3.V,
OIIK-7.3.B
OK3aMeH 36 36 OM1 OIIK-7.1.3, OIIK-7.1.Y,
OIIK-7.1.B,
OIIK-7.2.3, OIIK-7.2.Y,
OIIK-7.2.B,
OIIK-7.3.3, OIIK-7.3.Y,
OIIK-7.3.B
Hroro 3a 5 cemectp 216 34 16 16 150
Pasnen 4 38 10 6 6 16 TK1 OIIK-7.1.3, OIIK-7.1.V,
OIIK-7.1.B
Paznen 5 38 10 6 6 16 TK2 OIIK-7.2.3, OIIK-7.2.Y,
OIIK-7.2.B
Pasnen 6 32 10 4 2 16 TK3 OIIK-7.3.3, OIIK-7.3.V,




OIIK-7.3.B

KypcoBoii npoekt 72 72 OMkn OIIK-7.1.3, OTIK-7.1.V,

OIIK-7.1.B,
OI1K-7.2.3, OTIK-7.2.V,
OIIK-7.2.B,
OI1K-7.3.3, OITK-7.3.V,
OIIK-7.3.B

DK3amMeH 36 36 oM 2 OIIK-7.1.3, OIK-7.1.Y,

OIIK-7.1.B,
OIIK-7.2.3, OTIK-7.2.V,
OIIK-7.2.B,
OIIK-7.3.3, OTIK-7.3.V,
OIIK-7.3.B

HToro 3a 6 cemecTp 216 30 16 14 156

UTOIo 432 64 32 30 306

3.3. Conep:kanue TMCHUIIAHBI

Pazpnen 1. JIuneitnsie cuctemsl. O0mue cBeeHusi. MaTeMaTnyeckoe onucaHue
CAY. TunoBsle 3BEHBS.

Tema 1.1. OCHOBHBIE TOHSTHS.

Tema 1.2. duddepennmansHoe u OonepaTopHOE YpaBHEHUs, TEpeaaTodHas
(GYHKIINS U XapaKTEPUCTHUECKOE YPABHEHUE PAa30MKHYTOU CHCTEMBI.

Tema 1.3. YacToTHBIE XapaKTEpUCTUKU. MaTemMaTHUeCKHEe MOJIEIH BXOJHBIX
BO3JECHUCTBUM.

Tema 1.4. Knaccudukanusi THIOBBIX TMHAMUYECKUX 3BCHBEB.

Tema 1.5. 3yueHue XxapakTepUCTUK TUITOBBIX THHAMUYECKUX 3BEHBEB.

Tema 1.6. [TocTpoeHne xapaKTEpUCTHK TUIIOBBIX JUHAMUYECKUX 3BEHBEB.

Paznen 2. CTpykTypHbIe CXeMBbI U TiepeaTOuHbIe QYHKIUH.

Tema 2.1. Meton obparHoro nsrxenus. IlocmenoBaTenbHOe U MapauieIbHOE
COEIMHEHHE.

Tema 2.2. Cucrema c oOpatHoil cBs3bto. IlepenaTounbie (QyHKIUU
Pa30MKHYTOM U 3aMKHYTOW CUCTEM.

Tema 2.3. Ilepenatounsie pyHKIMU IO OMIMOKE, I10 BO3MYILIEHUIO U CUCTEMBI C
NEPEKPECTHBIMU CBS3AMH.

Tema 2.4. [IpeoOpa3zoBaHue CTPYKTYPHBIX CXEM.

Paznen 3. Kpurepun ycroiiunoctu. KauectBo cucrem. CHUHTE3 CUCTEM.

Tema 3.1. Ilonsatue 00 ycTOoWuYMBOCTU. AJreOpanyeckue KpUTEPUU
YCTOWYHUBOCTH.

Tema 3.2. YacTOTHBIN KpUTEPUI YCTOMYMBOCTH MUXailsioBa.

Tema 3.3. HactoTHbll KpuTepuiil ycroiiunBoctn HalikBucra.

Tema 3.4. IIoka3zaTenu Ka4yecTBa PETyIMPOBAHUS CHCTEM.

Tema 3.5. CuHTE3 TUIIOBBIX PETYJISITOPOB.

Pa3nen 4. UMnyibCHBIE CHCTEMBI.

Tema 4.1. OCHOBHbBIE TOHSTHS.

Tema 4.2. AMIIIMTY THO-UMITYJIBCHAS. ¥ IIMPOTHO-UMITYJIbCHASI MOIYJISILIMM.
Tema 4.3. YCTONYMBOCTD UMITYJIBCHBIX CUCTEM.




Paznen 5. Henunennnie cucteMbl. OCHOBHBIE ITOHATHS.

Tema 5.1. TunoBsle HEIMHEMHOCTH. MaTeMaTHUeCcKOe ONMCaHNUEe HEJIMHEHHBIX
CAY. IIpocTpaHCTBO COCTOSIHUIA.

Tema 5.2. OOmas xapakTepuUCTHKa METOJOB HCCIEAOBAHUSI HEITMHEHHBIX
cucteM. Meton dazoBoit mimockoctu. [lopsimok wucclienoBaHUsT METOI0M
¢$ha30BOi1 TIOCKOCTH.

Tema 5.3. Onucanue HemuHeiHbix CAY. Knaccudukanuss THIIOB 0COOBIX
TOYEK.

Tema 5.4 [locTpoenue ¢a3oBoro moprpera Mpu JHOOBIX HAYATBHBIX YCIOBHUSAX.
[TocTpoenue hazoBoro moprpera MeToA0M U30KIHH. OCOOBIE TPACKTOPHH.

Paznen 6. YcronunBocts HenmnHENHBIX CAP.

Tema 6.1. IlepBrbiit u BTOpoit (psiMoii) MeTo bl JIsiyHOBa, AJIsI KCCIIETIOBAHUS
ycronunBoctu HCAP.

Tema 6.2. Onpenenenue abCOMIOTHOM YCTOMUMBOCTH HETWHEHHBIX CHCTEM.
Kputepuit abcomtorHol yctoiunBocTu IlomoBa. CBs3b kputepus Ilomosa c
kputepueM HalikBucra.

Tema 6.3. IlpubOnvkeHHBICE METOJIBI HCCICIOBAHHUS HEIWHEHHBIX CHCTEM.
MeToa rapMOHUYECKOU JIMHEApU3ALIUH.

Tema 6.4. I'padpuueckue wmeToapl rapMoHuveckoro Oamanca. Cmoco0
lNonbndapda. Cnoco6 KoxenOyprepa. VYciioBue MNpUMEHEHUS METOJa
rapMOHHUYECKOro OanaHca.

3.4. TemaTuyecKkMid IJIAH NPAKTUYECKUX 3aHATHI
5 cemecTp

Pazpen 1.
IIpaktnueckoe 3anarue 1.1. Ilepenarounas pyHKUIMS M XapaKTEPUCTUUECKOE

YPaBHEHUE PA30MKHYTOW CHCTEMBI.

[IpakTnueckoe 3anatne 1.2. YacToTHBIE XapaKTEpUCTHUKH. BpemeHHbIE

¢bynkuuu. [lepexoanas u BecoBast QyHKIHH.

HpaKTI/I‘{CCKOG 3aHsaTue 1.3. HOCJ’IG,Z[OB&TGHI)HOG " MMapaJuiCJibHOC COCIUHCHUC

3BeHbEB. CHUcTeMa C 06paTHOﬁ CBJ3bIO.

Pa3znen 2.
[Ipaktueckoe 3ausitue 2.1. Ilepemarounbie (QyHKIMH TO OIIMOKE WU TIO

BO3MYUIICHUIO.

[IpakTuueckoe 3ansitue 2.2. [IpeoOpazoBaHue CTPYKTYPHBIX CXEM.
[IpakTuyeckoe 3anstue 2.3. AnreOpanueckue KpPUTEPUU YCTOMYMBOCTH.

VY cTOMYMBOCTD 10 KOPHSIM XapaKTepucTuyeckoro ypasHenusi. Kpurepuii I'ypBuiia.

Paznen 3.
[Ipaktnueckoe 3anarve 3.1. Kpurepum ycroilumBoctn MuxaitioBa u

HaiixBucra.

[Ipaktrueckoe 3anstue 3.2. [IpsiMble moka3zaTenu KayecTsa.

6 cemecTp



Pasnen 4.

[Ipaktuueckoe 3anstue 4.1. MogynupoBanue QyHKITUH.

[Ipaktnueckoe 3anstue 4.2. OnpeneneHue yCTOWYMBOCTU HMITYJIbCHBIX
CHCTEM.

Paznen 5.

[IpakTuueckoe 3anstue 5.1. Maremartuueckoe onucanue HeauHeiHbix CAY.
OnpeneneHue NpocTpaHCTBA COCTOSIHUIM.

[TpakTuueckoe 3anarue 5.2. IloctpoeHue ¢a3oBOoro mopTpeTa METOI0M
V30KJIVH.

Pasznen 6.

[IpakTuueckoe 3anstue 6.1. IlpuMeHeHHe MepBOro W BTOPOro (MPSIMOTO)
MeTto10B JIsimyHoBa, 11 uccnenoanus ycrounoctu HCAP.

[Ipaktuueckoe 3ansitue 6.2. OnpeneneHue aOCONIOTHOM yCTOWYMBOCTHU
HEJTMHEHHBIX CUCTEM.

[Ipaktuueckoe 3anstue 6.3. ['paduueckue METObl TAPMOHUYECKOTO OaslaHca.
Cnoco6 INompadap6a. Crioco6 Koxenbyprepa.

3.5. TemaTu4yeckui NJIaH JJadOPaTOPHBIX padoT

5 cemecTp

Paszpnen 1.

JlabopatopHast pabora 1.1. UccmemoBanume  XapaKTEpUCTHUK  THUITOBBIX
TMHAMUYECKUX 3BCHbBEB.

Paznen 2.

JlabopatopHas padota 2.1. [IpeoOpazoBaHue CTPYKTYPHBIX CXEM.

Paznen 3.

Jlabopatopnass  pabora  3.1. HccinemoBaHue  yCTOMYHMBOCTH  CHUCTEM

ABTOMATHUYCCKOI'O PETYJIUPOBAHUA.

6 cemecTp

Paznen 4.

Jlabopatopnas pabota 4.1. VccnenoBanue Biusaust HacTpoek [IU-perymnsropa Ha
KAa4eCcTBO MEPEXOAHOr0 mpoiecca 0JHOKOHTYpHOl ACP.

Paznen S.

Jlabopatopnass pabora 5.1. IlocTpoeHue  MHOTOKOHTYPHOH  CHCTEMBbI
pEryJIupOBaHHUs.

Pasznen 6.

JlabopatopHas pabota 6.1. AHanu3 BIMSHUS TapaMeTpOB UPPOBOTO peryisTopa
Ha Ka4yeCTBO LIU(PPOBON CUCTEMBI YIIPABJICHHUS.

3.6. Kypcogoii npoekT /kKypcoBasi padora

6 cemecTp, KypCcoOBOii MPOEKT

Tema 1. Pacuer u wmccieqoBaHue JIMHAMHKH aBTOMATHYECKOM CHCTEMBI
perynupoBanus ypoBHs. [lo BapuanTam.

Tema 2. Pacuer um wuccienoBaHMe AUHAMHUKHA aBTOMATHUUYCCKOW CHCTEMBI



perynupoBaHus Temieparypsl. [1o BapuanTam.
Tema 3. Pacuer u wuccieqoBaHuEe IUHAMHKU
perynupoBanus gapieHus. [lo BapuanTam.

Tema 4. Pacuer W wHccienoBaHWe IUHAMHUKHU
perynupoBanus pacxon. [1lo BapuanTam.

Tema 5. Pacyer m wmcciaenoBaHue IWHAMHUKU
peryiupoBanusi ckopoctu. [1o BapuanTam.

Tema 6. Pacyer m wHcciaenoBaHHEe IMHAMHUKU
peryJnpoBaHus BlaxxHocTu. [1o Bapuantam.

Tema 7. Pacuer um wucclegoBaHUE IUHAMHKH
perynupoBanusi Macchl. [1o BapuanTam.

Tema 8. Pacuer m wcciemoBaHWe AUHAMHUKHU

perynupoBaHusi KoHIeHTparuu. [1o BapuanTam.

Tema 9. Pacuer m wHcciemoBaHue IUHAMHUKHU
peryiaupoBaHusi MOIIHOCTH. [1o BapuaHnTam.

Tema 10. Pacyer m wucciegoBanne JTUHAMUKH
perynupoBanus nepemenienus. [lo BapuanTam.

Tema 11. Pacuer m uccinenoBanne IWMHAMUKU
perynupoBanus ypoBHs. [1o BapuanTam.

Tema 12. Pacuer m uccinenoBanue IWHAMUKU
perynupoBanus Temieparypsl. [lo BapuanTam.

Tema 13. Pacuer um wuccienoBanne IWHAMUKU
perynupoBanus gasieHus. [lo BapuanTam.

Tema 14. Pacyer u wuccieqoBaHue JHHAMUKH
perynupoBanus pacxoi. [lo BapuanTam.

Tema 15. Pacuer u wucciemoBaHue IUHAMHUKHA
perynupoBaHusi ckopocTu. [1o BapuanTam.

Tema 16. Pacyer m wucciegoBaHWe JTUHAMUKH
perynupoBaHus BiiaxxHOCTH. [Io BapuaHTam.

Tema 17. Pacuer m wucciaenoBanue IWMHAMUKU

perynupoBanus Macchl. [1o BapuanTam.

Tema 18. Pacuer um wuccinenoBanne IWHAMUKU
peryiupoBaHus KoHIleHTparuu. [1o BapuanTam.

Tema 19. Pacuer um wuccinenoBanne IWHAMUKU
perynupoBanus MoliHocTH. [1o BapuanTam.

Tema 20. Pacuer m wuccienoBanne IWHAMUKHU
perynupoBanus nepemenienus. [lo BapuanTam.

Tema 21. Pacuer M wucciaemoBaHue IUHAMUKH
peryiupoBanus ypoBHs. [1o BapuanTam.

Tema 22. Pacuer u wuccienoBaHue IWHAMUKU
peryiaupoBaHus Temmeparypsl. 1o BapuanTam.

Tema 23. Pacyer m wucciiegoBaHWe JIUHAMUKH
perynupoBanus gasienus. [lo BapuanTam.

Tema 24. Pacuer um wucciaenoBanue IWMHAMUKU
perynupoBanus pacxoj. [To Bapuantam.

aBTOMAaTHUYECKOU

aBTOMAaTHYECKOU

aBTOMAaTHYECKOU

AaBTOMATHYECKOU

ABTOMATHUYECKOM

ABTOMATHUYECKOU

aBTOMAaTHUYECKOU

aBTOMAaTHYECKOU

aBTOMATHYECKOU

aBTOMATHYECKOU

ABTOMATHYECKOU

ABTOMATHYECKOU

aBTOMATHYECKOU

aBTOMAaTHYECKOU

aBTOMATHYECKOU

aBTOMATHYECKOU

ABTOMATHYECKOU

ABTOMATHYECKOM

aBTOMATHUYECKOU

aBTOMAaTHYECKOU

aBTOMAaTHYECKOU

aBTOMATHYECKOU

CHCTCMBI

CHCTCMBI

CHCTCMBI

CHCTCMBI

CHCTEMBI

CHCTCMBI

CHCTCMBI

CHCTCMBI

CHCTCMBI

CHCTCMBI

CHUCTCMBI

CHCTCMBI

CHCTCMBI

CHCTCMBI

CHCTCMBI

CHCTCMBI

CHCTCMBI

CHCTEMBI

CHCTCMBI

CHCTCMBI

CHCTCMBI

CHCTCMBI



Tema 25. Pacuer u wucciemoBaHue JUHAMHUKUA

perynupoBaHusi ckopocTu. [1o BapuaHTam.

Tema 26. Pacuer u wucciemoBaHue IUHAMHUKUA

perynupoBanus BiaxxHoCTU. [1o BapuanTam.

Tema 27. Pacuer um wHcciaeIoBaHUE JTUHAMHUKA
perynupoBanus Macchl. [1o BapuanTam.
Tema 28. Pacuer um wuccieaoBaHUE JTUHAMHUKA

peryJmpoBaHus KOHLEHTpauu. 11o BapuanTam.

Tema 29. Pacuer um wuccienoBanue IWHAMUKU

PETyJInUpPOBaHNUA MOIITHOCTH. ITo BapuvaHTaM.

Tema 30. Pacyer m wuccienoBaHue IUHAMUKU

perynupoBanus nepemenienus. [lo BapuanTam.

4. OueHuBaHue pe3yabTATOB 00y4eHUsI

aBTOMAaTHYECKOU

aBTOMAaTHYECKOU

aBTOMATHYECKOU

aBTOMATHYECKOU

ABTOMATHYECKOU

aBTOMATHYECKOU

CHCTCMBI

CHCTCMBI

CHUCTCMBI

CHCTCMBI

CHCTCMBI

CHCTCMBI

OueHuBaHuE pe3yJbTATOB OOYUYEHHS] MO JUCHUIUIMHE OCYILIECTBIISIETCS B
paMKax TEKYILIETO KOHTPOJISI M MPOMEKYTOYHOW AaTTECTAIlMU, MPOBOJMMBIX IIO

oabHO-perTuHroBoit cucreme (bPC).

[IIxana orieHKH pe3yJIbTaTOB OOYYEHUS 10 JUCHUILINHE:

YpoBeHb chopMUPOBAHHOCTH
MHJIMKATOpa KOMIETEHIIUU
Bricokuii | Cpeanuit Hxe Huzknii
3aruianu- CpeaHEro
Koz Koz POBaHHEIE o1 85 10 100| o1 70 110 84 | 0T 55 110 69 | 0T 0 110 54
KOMIIe- | WHAMKATopa pe3yIbTaThI
TEHIUH | KOMIIETEHIMH | OOyYEHHs 110 IlIxana oneHnBaHUs
TUCIUTIIINHE yIOBIeT- HEY10B-
OTJIINYHO XOpo1uIo BOPUTENBHO JICTBOPU-
TCJIBHO
3aYTEHO HE 3a4TEHO
3HATH:
3Haer 3Haer 3Haer IIpaKTH4e
crocoObl | OomNbIIyI0 | HEOONBILY | ckM  HE
MPUMEHEH | 4acTh 10 YacTh | 3gaeT
ust CIIOCOOOB | CIIOCO00B | criocoObI
CriocoOsl METOJIOB NPUMEHEH | IPUMEHEH | rrpuMeHeH
MIPUMCHCHUS TeOpeTHYe | Us us us
METOO0B CKOrI'o u | METOAOB MECTOOO0B METOJ0B
TEOPETHYECKOIO | OKCIIEPUM | TEOPETHYE | TEOPETUYE | TeopeTny
OIIK-7 | OIK-7.1 u CHTAJIbHOT' | CKOI'O H | CKOI'o U | eckOro Hu
SKCIIEPUMEHTAN | O OKCIEPUM | OKCIIEPHM | sKcrIepUM
BHOTO WCCIICJIOBA | EHTAJBHOT | EHTAIBHOT | eHTAIBHO
UCCJICTOBAHMS HUS TIpH | O 0 ro
MIPU PEIICHUH pEIIEHUH | UCCIIEI0BA | UCCIEN0BA | yccenoB
npodeccroHanb | npopecck | HUS  IPH | HUS  TIPH | agus TIpH
HBIX 33724 OHAIBHBIX | PELICHAN | PELICHUH | pelieHuu
3a/a4 npoeccu | npodeccu | mpodeccu
OHAJIbHBIX OHAJIBHBIX OHAJILHBIX
3a/1ad, 3a/1a4 3amad,
MOJKET




JTOTyCTUTh YPOBEHb
HECKOJIBKO 3HAHUH
HerpyObIxX HIUXKe
OIIMOOK MUHHAMAJ
BHOT'O
TpeboBaH
us,
JoITycKae
T IpyOble
OIIMOKHU
YMETh:
Ymeer YmMmeer CrankuBa | mpakTHye
MPUMEHAT | MPUMEHSAT | €TCs ¢ | cku He
b METOIHI | b TPYIHOCTS | ymeeT
TeopeTHde | OONBIIYI0 | MH  IPH | gpyMeHST
CKOTO U | 4acTh NPUMEHEH | |
DKCIIEPUM | CIIOCOOOB | UM TeopeTHy
€HTAJIBHOT | IPUMEHEH | METOJOB ECKOTO M
0 ust TEOPETHYE | ycmepum
HpI/IMeHSITI) HuccijaeaoBa | MCTOIOB CKOro U | eHTAIBHO
METOIBI HHUSL  TIPU | TEOPETHYE | DKCIEPUM | 1
TEOPETUYECKOI'O pEeIICHUN CKOTI'O H | CHTAJIbHOT HCCIENOB
u npodeccu | BKCHEPUM | O aHus TIpH
OKCIIEPUMEHTAI OHAJIBHBIX | €EHTAJIBHOT | UCCJICJ0Ba pelIeHun
BHOTO 3aJga4d (6] HUA Inpu npocbeccn
HCCIICIOBAaHU HccCJICJ0Ba | pCIICHUU OHATBHBIX
MIpY pEIICHUU HUsS  TIpH | npodeccu 3ajad,
npoheccuoHalh penieHun OHAJILHBIX YPOBEHb
HBIX 337134 npodeccu | 3amau AHAHME
OHAJIBHBIX HIDKE
3azad, MHUHHAMAJ
JOTTyCKaeT LHOTO
[IpH - 5TOM TpeboBaH
pAn Hsl,
HeOOJIBIITH nomyckae
X OIINOOK T rpyGbIe
OIIMOKHU
BJIAJICTh:
Bmaneer BIIaJIcCT BIIaJICET [IpakTrue
crmocobaM | 0a30BBIMH | MUHHMAJb | CKU HE
u criocobaM | HBIMH BIIaJICET
Cnocobamu MpUMEHEH | U crioco0aM | 6a30BBIMH
MIPUMEHEHUS us NpPUMEHEH | U croco6am
METOJIOB METOJIOB ust MPUMEHEH | U
TEOPETHUECKOTO | TEOPETUYE | METOJOB us MpUMEHEH
u CKOTO U | TeOpeTHYe | METOJIOB ust
AKCIIEPUMEHTAJl | DKCIIEPUM | CKOTO U | TEOpETUYE | METOJOB
BHOTO CHTAJIBHOT | SKCIIEPUM | CKOTO U | TEOPETHY
HCCIIeIOBAHUS 0 EHTAJIBHOT | OKCIIEPUM | €CKOTO |
NP PEIICHUN HCCIIE0Ba | O EHTAJIBHOT | SKCIIEPUM
npodeccuoHans | HUS  TPH | UCCIIENOBA | O SHTaJIbHO
HBIX 3aJ1a4 pelIeHUU | HUSL  TIpH | UCCIeIoBa | TO
npodeccH | pelieHuu | HUSL ~ TIPU | UCCIIEIOB
OHAJIBHBIX | MPOQECCH | pEelICHUU | aHUSA TPH
3a1a4 OHAJBHBIX | Mpodeccu | peleHun




3a1a4y OHAJIBHBIX | mpodeccu
3agau OHAJILHBIX
3a1ad,
JoIycKae
T rpyObIC
OILINOKH
3HATh:
3HAET 3HaeT 3Haer MIpaKkTH4e
CIIOCOOBI OOJBIIYyI0 | HEOONBINY | cku He
MPUMEHEH | 4acTh 0 YacTb | 3gaeT
us CITOCO00B | CITOCO00B | crioco6bI
paBHI/I‘-IHBI HpI/IMeHeH HpI/IMeHeH IIPUMEHEH
X METOJIOB | U Hs st
aHaJIn3a PAa3JINYHBI Pa3INYHBI pa3IUYHBI
pe3yibTaT | X METOJOB | X METOJAOB | x
Criocobb1 OB aHaJIn3a aHaJIn3a METOI0B
HCCJICAOBA | pC3yJbTAT | PC3YJbTAT | gHamus3a
Rirrorel KR N S e
HCCIIeA0Ba | MCCIEIOBA | op
METOJIOB
- HusA, HUA HMCCIIEIOB
MOXET aHus,
pe3yIbTaTOB JIOMYCTHTH ypOBeHh
HCCIIeIOBaHUS HECKONBKO AR
HErpyObIX HIDKE
ommboK MHHHAMAJI
BHOT'O
TpeGoBaH
usl,
JoITycKae
T TpyOBIe
OIIK-7.2 OILINOKN
YMETb:
yMeeT YmMmeer CrankuBa | mpakTuue
JIEMOHCTpP | IEMOHCTp | eTcA C | CKH He
HUpOBaTh HUpOBaTh TPYAHOCTS | yMEET
HaBBIKHA 0OJIBIIYIO | MU JIEMOHCTD
MPUMEHEH | 4acTh JEMOHCTpP | UPOBaTh
nst HaBBIKOB arun HaBBIKH
JleMOHCTpHpOBa | pa3iWyHbl | IPUMEHEH | HABBIKOB MPUMEHEH
Th HaBBIKH X METOMOB | Hs MIPUMEHEH | Usl
MPUMEHEHUS aHaan3a pazuyHbl | Us pa3IuYHbI
Pa3TUIHBIX pe3yibTaT | X METOJOB | pa3JIMUHBI | X
METOJIOB OB aHajgn3a X METOJIOB | METOJIOB
aHam3a HCCleIoBa | pe3ysibTaT | aHajau3a a”HaJIM3a
pe3yabTaToB HUSA OB pe3yabpTaT | pe3ysbTaT
HCCIIeIOBaHUS HCClIenoBa | OB OB
HUA, HCCIIEIOBA | UCCIIEIOB
JIOMTYCKaeT | HUS aHud,
Ipu 3TOM JOITycKae
pan T IpyOble
HEOOJIBIIHN OIIINOKHU
X OIIMOOK
BJIAJIETD:
Haspikamu BJIaJIcET BJIaJEEeT BIIaJICET [IpakTnue
JIEMOHCTPAIUU HaBBIKAMH | 0a30BLIMH | MUHUMAJb | CKH He




U TIPUMEHEHUsSI | IEMOHCTP | HABBIKAMH | HBIMHU BIIaJICET
pa3IMYHBIX anuu U | JGMOHCTP | HaBbIKaMU | HaBbIKaM
METOJIOB MPUMEHEH | aIluu U | JEMOHCTp | U
aHanmM3a us NPUMEHEH | aluu U | JEMOHCTP
pe3yNbTaToB pa3iIuyYHbl | Ui NPUMEHEH | alluu |
WCCIICTOBAHMS X METOJIOB | pa3jU4YHbI | WS MPUMEHEH

aHanM3a X METOJIOB | Pa3jHuHbl | UA
pe3ynbTaT | aHajau3a X METOJIOB | pa3IUYHbI
OB pe3ynbTar | aHamu3a X
uccieaoBa | OB pe3ynbTar | METO/AOB
HUS HCCIIeIoBa | OB aHaJIn3a
HUS, HCcCIeoBa | pe3ynbTaT
JOTyCKaeT | HUs OB
pA  3TOM HCCIICIIOB
psn aHus,
HeOOJIBIITN JOITycKae
X OIIOO0K T rpyObIe
OIUOKH
3HATh:
3HAeT 3Haer 3Haer MpaKTHye
CIIOCOOBI OoJIBIITy 0 | HEOONBINY | cKH HE
MNPUMCHCH | 4aCTb 10 4acTb | 3gaer
ust CIIOCOOOB | CIIOCO0OB | criocO6EI
COBPEMCH | IPUMEHCH | IPUMCHEH | mpuMeHeH
HBIX ust ust us
MCCIIE/I0BA | COBPEMEH | CIIOCOOOB | coBpeMeH
HUM, HBIX MIPUMEHEH | HpIX
o0opysoB | uccnenoBa | us
Criocobst aHHI;y " | HUH, COBpPEMEH Z;;J;I?MB
ggEMCHCHI/IH HpI/I60p0B 06OPYZIOB HBIX O6OPYH0B
PCMCHHBIX aHus U | UCCNIENOBA | auust U
WCCIIC/IOBAHHIA, MpHGOPOE, | Hu, T~
00opya0BaHUS U MOSKET 06opyzIoB | . yposers
nprGOpOB JOMYCTUTH | aHUS U | 3HaHui
HECKOJIBKO | IPUOOPOB | Hipke
HErpyobIX MHHHAMAJ
OIIK-7.3 OIIMO0K BHOTO
TpeboBaH
us,
JIOITyCKae
T rpyOBIC
OIIMOKHU
YMETh:
yMeeT Ywmeer CrankuBa | mpaktuue
MPUMEHST | IPUMEHST | €TCS C|lcku  He
b b TPYAHOCTS | ymeeT
TTprveHsT COBPEMCH | OOMBUIYIO | MH  TPH | yppMeHsiT
HBIC 4acTh NPUMEHEH |
COBPEMCHHRIC UCCIIeJIOBA | COBPEMEH | WU
UCCJICIOBAHMSI, COBpeMeH
HUS, HBIX COBpEMeEH
o0opyaoBanHe 1 OOpyIOB | McclieloBa | HBIX HPIC
puOopbI 00OpY A el UCCIIEN0B
aHue U | HUH, uccinenoBa
o aHMs
npubopsl | 000pYIOB | HUIA, ’
obopynos
aHMs u | 06opyaoB
puOOpOB, | aHUS p | e H




JIOITyCKAET | IPUOOPOB | IPUOOPHI,
npu 5TOM YPOBEHb
pan 3HAHUU
HEeOO0IbIIN HIDKE
X OIKOO0K MUHAMAI
BHOTO
TpeGoBaH
s,
J0MycKae
T rpyOBIE
OIIMOKHU
BJIAJICTh:
BIIa/ICET BJIQJICCT BIIAJICET [TpakTuue
crocobam | 0a30BBIMH | MUHUMAIb | CKH  HE
u crocobaM | HBIMH BJIQJICET
IOpUMEHEH | U cnocobam | cmoco6am
ust NpUMEHEH | U "
COBpEMEH | us MPUMEHEH | IPUMEHEH
Cnocobamu HBIX COBPEMEH | Us ust
MIPUMCHCHUS HCCIIEIOBA | HBIX COBPEMEH | COBPEMEH
COBPEMEHHBIX HUH, HCCIIEJIOBA | HBIX HBIX
UCCIIC/IOBAHM, | OOOPYIOB | HHIA, MCCJIeIOBA | UCCIICIOB
o0opyaoBaHusA, | aHUdA, U | OOOPYJIOB | HUIA, aHuil,
U ipubopoB npubopoB | aHusi, U | 060pyaOB | 000PYAOB
npuOoOpoB, | aHuUs, U | aHHuSA, H
JIOMyCKaeT | MpuOopoB, | MpuOOpPOB
Opu  ATOM ,
pan J0TycKae
HeOOIbIIN T TpyObIe
X OIUO0K OIHUOKH
OueHouHble MaTepuanbl JJIsi  MPOBEJACHUS]  TEKYIIEro KOHTPOJs U

IPOMEKYTOUHOM aTTecTauuu npuBeAeHbl B Ilpunoxenun k paboueil mporpamme

JTUACIUATUIAHEL.

[TonmHbI KOMITIEKT 3aJaHU W MaTepUajoB, HEOOXOTUMBIX IJSl OLIEHWBAHUS
pe3ynbTaToB 00yUY€HHU 10 AUCLUILUIMHE, XPAaHUTCS HA Kadeape pa3padoTuuka.

5. YueOHO-MeTOAU4YEeCKOEe U MHPOPMALIMOHHOE o0ecTieYeHue TUCHUTILTHHBI

5.1. YuyeOHO-MeTOAMYECKOE 00ecreueHne

5.1.1. OcHoBHas nuTepaTypa

1. Edbanos, A. B. Teopus aBromaruueckoro ynpasienuss / A. B. Edanos, B.
A. Spom. — 2-e uzn., crep. — Cankrt-IletepOypr : Jlanb, 2023. — 160 ¢. — ISBN

978-5-507-45647-5. — Texct : 3aekTpoHHbIN // JlaHb :

cuctema. — URL: https://e.lanbook.com/book/277061.

2. Tlaiinyk, A. P. Teopust aBTOMaTH4€CKOTO yIIpaBiI€HUs B IPUMEPaAX U 3a/1adax
¢ pemenusimu B MATLAB / A. P. Taiinyk, B. E. bensies, T. A. [IpsBuerko. — 7-¢
u3., crep. — Cankr-IletepOypr : Jlanp, 2023. — 464 ¢. — ISBN 978-5-507-45506-

AIIEKTPOHHO-OMOINOTEUHAs



5. — Texkct : anextponnsiit // Jlaup : anekrpoHHO-O0MOMMOTEeYHas cuctema. — URL:
https://e.lanbook.com/book/271256.

3. IlepBo3Banckuii, A. A. Kypc Teopun aBToMatudeckoro ympasieHus / A. A.
[TepBo3Banckuii. — 6-¢ u3a., crep. — Cankr-IletepOypr : Jlans, 2023. — 616 ¢c. —
ISBN 978-5-507-47043-3. — Tekct : saekTpoHHBIA // JlaHb : 3JIEKTPOHHO-
oubnuoreunas cuctrema. — URL: https://e.lanbook.com/book/322499.

4. Hoc, O. B. Teopuss aBTOMaTnu4ecKoro ymnpasieHUs. TeopHst ynpaBlIeHUs
JMHEHHBIMU OJJTHOKAHAJbHBIMU HENPEPBIBHBIMU CUCTEMaMu : yueOHoe nocobue / O.
B. Hoc, JI. B. Crapoctuna. — HoBocubupck : HI'TY, 2018. — 202 c. — ISBN 978-
5-7782-3536-6. — Tekct : snekTpoHHBIA // JlaHb : 3JIEKTPOHHO-OUOIMOTEYHAs
cuctema. — URL: https://e.lanbook.com/book/118276.

5. Hoc, O. B. Teopuss aBToMatu4eckoro ymnpasiieHUs. Teopus yrpaBieHUS
0COOBIMHM JIMHEHHBIMM W HEITWHEWHBIMU HENPEPHIBHBIMU CHUCTEMaMHU : ydeOHOe
nocobue / O. B. Hoc. — HoBocubupck : HI'TY, 2019. — 166 c. — ISBN 978-5-
7782-3889-3. — Tekct : osnekTpoHHBIM // JlaHb : 3JIEKTPOHHO-OMOIMOTEUHAsS
cuctema. — URL: https://e.lanbook.com/book/152232.

6. Teopusi aBTromMaruueckoro ympasieHus: [IpoexkTupoBanue U uciaenoBaHUE
CHUCTEMBI YNPaBICHUS TUHAMHUYECKHUM OOBEKTOM : yueOHO-METOaUuYecKoe mocooue /
coctaButenu A. B. Boponun, A. A. CunopoBa. — Tomck : TITY, 2021. — 117 ¢. —
Tekcr : anexTpoHHbld // JlaHb : 31MeKTpoHHO-OMOMHMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/246086.

5.1.2. JlononHuUTENbHAS TUTEpPATYpA

1. Kynunos, FO. . Teopust aBToMaTruecKoro yrpasjaeHus (C UCIIOJIb30BaHUEM
MATLAB — SIMULINK) : yue6noe nocobue st By3oB / FO. U. Kyaunos, @. ©.
[Tamenko. — 4-e uzn., crep. — Cankr-IletepOypr : Jlans, 2021. — 308 c. — ISBN
978-5-8114-5520-1. — Texkcr : anmekTpoHHBIN // JlaHb : 31eKTpOHHO-OUOIMOTEeYHAs
cucrema. — URL: https://e.lanbook.com/book/176901.

2. I'aBpuiioB, A. H. Teopust aBTOMaTHUECKOTO YIIPABICHHS TEXHOJIOTMYECKUMU
oObeKkTamMu (TUHEHHBIE cucTeMbl) : ydeOHoe mocobue / A. H. TI'aBpumos, 1O. II.
bapmeros, A. A. XBoctoB. — Boponex : BI'YUT, 2016. — 243 ¢. — ISBN 978-5-

00032-176-8. — TekcT : 3neKTpoHHbIA // JlaHb : 3IEKTPOHHO-OMOIMOTEUHAS
cuctema. — URL: https://e.lanbook.com/book/76258.
3. Bepxoa, I'. B. Teopus aBTOMarndeckoro ymnpasieHus : MeTonsl

UCCIIeJIOBaHUsSI OOBEKTOB YIPABIEHUS C TOMOINBIO MPOrpaMMHO-aIMapaTHBIX
KOMILIEKCOB : yueOHoe nocobue / I'. B. BepxoBa. — Cankr-IlerepOypr : CIIOI'YT
uM. M.A. bonu-bpyeBuua, 2017. — 64 c¢. — TekcT : snekTpoHHbd // JlaHp :
aeKTpoHHO-O0nbInoTeunas cucrema. — URL: https://e.lanbook.com/book/180216.

5.2. UudopmanuonHoe odecnevyeHme

5.2.1. DNIeKTpOHHBIE U UHTEPHET-PECYPCHI

1. DnextponHo-6ubMUMoTeuHas cuctema «Jlanwy (https://e.lanbook.com/)
2. DaexkTpoHHO-O0MOImMoTeuHas cuctemMa «ibooks.ru» (https://ibooks.ru/)

3. DnexkTpoHHO-OnbMMoTeyHas cucteMa «book.ru» (https:/www.book.ru/)



https://e.lanbook.com/
https://ibooks.ru/
https://www.book.ru/

4. DHUMKIIONEANH, cioBapH, cipaBounuku (http:// www.rubricon.com)

5. Mopran «OtkpsITOE 0Opa3zoBanue» (http:/npoed.ru)

6. Enunoe OKHO J0CTyTIa K 00pa3oBaTeIbHBIM pecypcam
(http://window.edu.ru)

8. MaremaTuueckuii oOpazoBarenbHbIil caiT (http://www.exponenta.ru)

9. DnextponHas 6a3a HayuHou auteparypsl (http://www.sciencedirect.com)

10. DnexTpoHHBIN KypcC Ha TUIOIIAKE Moodle
https://lms.kgeu.ru/course/view.php?id=2272

5.2.2. llpodeccuonanvupie 0a3bl AaHHBIX / MHGOpMalMOHHO-CIPaBOYHBIE
CHUCTEMBI

1. [Ipodeccuonanbupie  0a3pl  JaHHBIX W WHOOPMAIMOHHO-CIIPABOYHBIE
CHUCTEMBI JOCTYMHBI 1O cchuike: https:// www.lib.tpu.ru/html/irs-and-pdb

2. CripaBOYHO-IIPaBOBAs cucreMa Koncynprantllnroc —
http://www.consultant.ru/

3. Hayunas snextponnas 6uoimoreka eLIBRARY.RU — https://elibrary.ru

4. DneKTpOHHO-OUOIOTEeYHAs cucrema «KoHcynpTaHT CTYJICHTa»
http://www.studentlibrary.ru/

5. DnekTpoHHO-O0ubOIMOTEYHAs cucTtema «Jlanby - https://e.lanbook.com/

6. DJIeKTPOHHO-OUOINOTEYHAs cucrema «ZNANIUM.COM» -
https://new.znanium.com/

7. DneKTpoHHAas oubnuoTexa Grebennikon -
http://www.lib.tsu.ru/ru/news/elektronnayabiblioteka-grebennikon-0

5.2.3. JIuniecH3nOHHOE ¥ CBOOOJHO  pacHpocTpaHsSEeMOE  IPOrpaMMHOE
oOecrieueHne TUCIUILINHEI

1. Windows 11

2. Microsoft Office 2022

3. PTC MathCAD 2022

4. MathWorks MATLAB R2022a

5. Simintech

6. MatepuajbHO-TEXHUYECKOEe o0ecnevyeHne U CIUIITHHbI

HaumenoBanue Buaa HanmenoBanue yaeOHOI
y4eOHOU paboThI ayIUTOPHUU, [lepeueHnr HEOOXOUMOTO OOOPYIOBAHHS U
CHeIMaTU3UPOBAHHON TEXHUYECKUX CPEJICTB O0YUCHHUS
11ab0paTOpUH
Jlexuuu YuebHas ayTuTOpHs IS Crenmann3upoBaHHAs yueOHas MeOeb,
NPOBEACHUSI 3aHATHI TEXHUYECKUE CpeAcTBa OOy4yeHHs, CIIyKalue IJIs
JICKIIMOHHOTO TUIIA MIPEACTABICHUS yueOHOM nHpopmManuu

Oompuiol  ayautopuu  (MyJIbTUMEAMWHBIN
MIPOEKTOp, KOMIbIOTEp (HOYTOYK), OJKpaH),
JEMOHCTpAIOHHOEe 000pyAOBaHUEe, Yy4eOHO-
HarJIsIHBIE TOCOOUSL.



http://www.rubricon.com
http://www.rubricon.com/
http://npoed.ru
http://window.edu.ru
https://lms.kgeu.ru/course/view.php?id=2272
https://www.lib.tpu.ru/html/irs-and-pdb
https://elibrary.ru
http://www.studentlibrary.ru/
https://e.lanbook.com/
https://new.znanium.com/
http://www.lib.tsu.ru/ru/news/elektronnayabiblioteka-grebennikon-0

[MpakTuyeckue |YueOHas ayIUuTOpHs anst| Crienuanu3upoBaHHAS yaeOHas MeOeb,

3aHATHUA HpOBENCHUA 3aHATHH| TeXHUUYECKUE CpeacTBa oOydeHus
CCMUHAPCKOTO THMA,| (MynbTUMEAMHHBIA  IIPOEKTOp, KOMIBIOTED
T'pYyIIIOBBIX u I/IHZ[I/IBI/II[}:- (HOYT6yK), 3KpaH) " Hp
AJIbHBIX KOHCYJIbTAllUHU,
TEKYLLIEro KOHTPOJIA u
IPOMEXKYTOYHOHU aTTCCTAIIMN
JlaboparopHbie |KoMmbroTepHbIi Kiace ¢ Crenmanu3upoBaHHas ~ yueOHas  MeOerb,
padoTHI BbIXOz10M B MHTepHET B-410 TEXHUYECKHUE cpencTea 00y4eHus
(MyIbTUMEIUNHBIA  TPOEKTOpP, KOMIIBIOTEP
(HOYTOYK), 9KpaH), JUTIEH3UOHHOE
porpaMMHOe oOecrieueHHe.
KomrmbroTepHsbIii Kiace ¢ CrneunanusupoBanHas yueOHast mebenb Ha 30

Bbixoziom B MuTeprer B-600a | pmocamounsix  mect, 30  KOMIBIOTEDOB,
TEXHUYECKHUE CpeACTBa 0OydeHUsl (MyJIbTHUME-
TUHHBIA TPOEKTOp, KOMMBIOTEP (HOYTOYK),

9KpaH), BUICOKAMEPBHI, POTPaMMHOE
obecriedyeHue.

KII KomnsroTepHsIii kmacc ¢ Crenuanu3upoBaHHas y4yeOHas MeOeb,
BbIx0Z0M B MHTepHET B-410 TEXHUYECKUE CpescTBa 00yueHHs
(MyJBTUMEIUAHBIA ~ TPOEKTOP, KOMIIBIOTEP
(HOYTOYK), JKpaH), JULEH3UOHHOE

MPOTrpaMMHOE 00eCIICUCHHUE.
CamocTtositenibHag |KoMIproTepHBIiH Ki1acc ¢ Crienmanu3upoBanHas yueOHast mebenp Ha 30
pabora BbIxozioM B MuTeprer B-600a | mocamounsix  mect, 30  KOMIIBIOTEDOB,

TEXHUUYECKHUE CPelCTBA OOydeHUs (MyJIbTHUME-
JTUHAHBIA  TPOCKTOpP, KOMIBIOTEp (HOYTOYK),
9KpaH), BUJICOKAMEPHI, MPOrPaMMHOE
o0ecrnieyeHue.

YuranbHelii 3a1 6ubanorekn | Crenuanu3upoBaHHas MeOenb, KOMIbIOTEpPHAs
TE€XHHMKA C BO3MOKHOCTbHIO BbIX0/1a B IHTEepHET
u obecreuenuem nocryna B OMOC, skpah,
MYJbTUMEAUMHBIA IIPOEKTOp, IMPOTPAMMHOE
o0ecrieueHue.

7. Oco0eHHOCTH OPraHM3alu 00pPa30BaTEIbLHOM AeSITeJbHOCTH AJIsl JIUIL €
OrpaHNY€eHHBIMHU BO3MOKHOCTSIMU 3/I0POBbSI U HHBAJIU/I0OB

JIviia ¢ orpaHMYEHHBIMUA BO3MOXKHOCTSIMU 370poBbs (OB3) u MHBamMAbl UMEIOT
BO3MOKHOCTh OECIPENATCTBEHHO MEpEeMENIaThCsi U3 OJHOT0 Yy4eOHO-I1abopaTopHOro
KOpIlyca B JpYroi, MOAHSTHCS Ha BCE JTaXH Y4eOHO-IaOOPATOPHBIX KOPITYCOB,
3aHUMAThCSI B YYEOHBIX W HWHBIX IOMELIECHUAX C YYETOM OCOOEHHOCTEM
NCUXO(U3NIECKOTO PA3BUTHUS U COCTOSIHUSA 37J0POBBSL.

Jns obyuenus nun ¢ OB3 v MHBaNUAOB, MMEIOUIMX HApYLICHHUS OIMOPHO-
JIBUTATEJIBHOTO ammapaTa, 0OeCHeUeHbl yCIOBHUS OECHPENATCTBEHHOrO JOCTYNa BO
Bce y4yeOHble nmomereHus. Mapopmaius o cnenuaibHbIX YCIOBUAX, CO3AAHHBIX AJIS
oOyvaronuxcst ¢ OB3 u uWHBaMMIOB, pa3MElIEHA Ha CailiTe YHHBEPCHUTETA
www//kgeu.ru. imeeTcst BO3BMOXHOCTb OKa3aHUsI TEXHUYECKOW MOMOIIU aCCUCTEHTOM,
a TaKkKe YCIyT CypIONepeBOTINKOB U TH(PIOCYPAOTIEPEBOTINKOB.



http://www.kgeu.ru

Jist aganTanuu K BocnpusaTuio nunamu ¢ OB3 u uHBanumaMu ¢ HapyueHHbIM
CIIyXOM CIIpaBOYHOro, y4eOHOro MaTepuaja IO JIUCHUIUIMHE O00ecleynuBaloTCs
CJIEYIOIINE YCIOBHS:

- IISL Ty4IIedl OpUEHTAlUN B Ay TUTOPHH, IIPUMEHSFOTCSI CUTHAJIBI OMTOBEIICHUS
0 HayaJie ¥ KOHIIE 3aHATHA (CIOBO «3BOHOK» MUIIETCS HA JJOCKE);

- BHUIMaHHE CJIa0OCIBIMIANIEr0 OOYyYaromerocsi MPUBJICKAETCS IeIaroroM
KECTOM (Ha IJIeUO0 KJIAJIETCs pyKa, OCYIIECTBISETCS HEPE3KOe MOXJIONbIBAaHHE);

- pasroBapuBas ¢ OOYy4YarOIIMMCS, TEJArOorHYecKuii paOOTHUK CMOTPUT Ha
HETO0, TOBOPHUT SICHO, KOPOTKHUMH TPEIIOKCHUAMH, OOecrednBas BO3MOXKHOCTb
YTEHUS 10 rydam.

KoMmneHncanusi 3aTpyiHEHHMII pEYeBOrO0 M HWHTEIEKTYaJbHOTO Pa3BUTHS
ciabocibIanmx 00y4arouuxcsi IPOBOAUTCS MyTEM:

- UCTIOJIB30BAHUSI CXEM, IMarpamMM, PUCYHKOB, KOMIIBIOTEPHBIX MPE3EHTAIIUHN C
TUNEPCCHUIKAMU, KOMMEHTUPYIOITUMU OT/IETbHBIE KOMIIOHEHTHI U300paKEeHNUS;

- peryJsipHOTO TPUMEHEHHs YIpaXHEHUH Ha TrpapuyecKoe BbIICICHUE
CYIIIECTBEHHBIX MPU3HAKOB MPEIMETOB U SIBJICHUIA;

- obecrieyeHUs] BO3MOXKHOCTH JJIs1  OOy4aromIerocss IMOJYYUTh aIpECHYIO
KOHCYJIBTAIIHMIO 10 3JIEKTPOHHOM MOYTE 10 Mepe HEOOXOAMMOCTH.

JIns agantanuy K BocnpusaTuio Jimnamu ¢ OB3 1 nHBanuaamu ¢ HapylmeHUsAMHU
3peHHS CHPaBOYHOTO, y4eOHOoro, MPOCBETUTENBCKOTO maTepuana,
IPeTyCMOTPEHHOTO 00pa30BaTEIbHONM MPOrPaMMOIl 1O BBIOPAHHOMY HAIPaBJICHUIO
MOJITOTOBKHU, OOECTICUNBAIOTCSI CISAYIONIUE YCIOBHS:

- BeJIeTCs ajanTtaius opUIMAIBHOTO caiita B ceTu IHTEpHET ¢ yueToM 0coObIX
noTpeOHOCTEN MHBAIUIOB 10 3pEHUI0, 00ECIIEYMBACTCS HATMYUE KPYTHOMIPUPTOBOM
CIpaBOYHOM MH(GOPMAIIMK O PACTTUCAHUU YUCOHBIX 3aHSITHI;

- MearoruYecKrii  pabOTHUK, ero cobOecenHHK (TP HEOOXOAMMOCTH),
MPUCYTCTBYIOIINE HA 3aHSATUU, MPEACTABISIIOTCS 00YUYaOMIUMCS, TIPU STOM KaKIIbIi
pa3 Ha3bIBAeTCs TOT, K KOMY I€1IarOrTH4ecKuil paboTHUK oOpariaercs;

- IEUCTBUS, JKECThl, MEPEMEILICHHU MeIarornieckoro pabOTHHKA KOPOTKO U
SICHO KOMMEHTUPYIOTCS,

- meyaTHass WHGpoOpMAIUs MPEeAOoCTaBisieTcs KpymHbM Impuptom (ot 18
IIYHKTOB), TOTAJIBHO O3BYYHBACTCS;

- o0ecneunBaeTcs HEOOXOAUMBIN YPOBEHb OCBEIIICHHOCTH MTOMEIIECHUIT;

- IPEIOCTABISIETCS BO3MOXKHOCTh HCIOJB30BaTh KOMIIBIOTEPHl BO BpeMs
3aHSATUNA U MPABO 3aMMCHU 00BSICHEHUH Ha AUKTO(DOH (110 KETaHUI0 00yJarOITUXCs).

dopma mTpoBeACHHS TEKYIIEH H MPOMEKYTOYHOW aTTecTallud  JJis
oOyyvaroruxcst ¢ OB3 u MHBaNKUI0B ONpeAeNseTcsl NeJarornieckuM pabOTHUKOM B
COOTBETCTBUM ¢ y4eOHbIM miiaHoM. [Ipu HeoOxomumocTu obyvatomiemycs ¢ OB3,
WHBAJUIY C YYETOM UX MHAMBUAYAIBHBIX MCUXO(MU3NIECKUX OCOOCHHOCTEH HaeTcs
BO3MOKHOCTb IMPOUTH MPOMEKYTOUHYIO aTTECTALIUIO YCTHO, MUCBbMEHHO Ha Oymare,
NUCHbMEHHO Ha KOMIbIOTEPE, B (hOpME TECTUPOBAHUS U T.II., JINOO MPEIOCTABIACTCS
JIOTIOJIHUTEIBHOE BpeMsl JIIsl IOATOTOBKH OTBETA.

8. MeToanuyeckue peKkOMeHAAIMM VISl NpenofaBaTeseid M0 OpraHu3anuu
BOCIIHUTATEJIbHOH PadoThI C 00y4alOIIMMHUCS.



Metoauueckoe obecrieyeHe nporecca BOCIUTaHUs 00y4daroluXcsi BBICTyaeT
OJIHUM U3 OlpeAensomux (akTopoB BBICOKOTO KadecTBa 0Opa3oBaHMUS.
[IpenogaBaTens By3a, AEMOHCTPUPYS BBICOKHM MpodeccuoHaIn3M, 3PYIULIHIO,
YETKYIO IPakIaHCKYIO MTO3UIIHIO0, CAMOJIUCLIMIUINHY, TBOPUYECKUI MOAXO0 B PELICHUH
npodecCHOHANBHBIX 3a7ad, B XOAE€ 00pa3oBaTENIbHOrO MpOIEcca CIOCOOCTBYET
(OpMHUPOBAHNIO TAPMOHUYHOMN JTMYHOCTH.

[Ipn peanu3anuu AUCHUIUIMHBI [PENOJABATEb MOXET HUCIHOJIb30BaTh
CJIEIYIOIME METO/Abl BOCIUTATENbHOU PaOOTHI:

- MeTozbl (hOPMHUPOBAHMS CO3HAHUS JIMYHOCTH (Oecena, AUCIYT, BHYILIEHUE,
UHCTPYKTQX, KOHTPOJIb, OOBSICHEHUE, MPUMEpP, CAMOKOHTPOJIb, pAaccKa3, COBET,
yoexxaeHue u ap.);

- METOJIbl OpraHu3alUu JEATEIBHOCTH U (OPMUPOBAHUS OIBITA MOBEACHUS
(3amaHue, OOILECTBEHHOE MHEHHE, IIeJaroruyeckoe TpeOoBaHMUE, TOpYUYECHHE,
IPUYYEHHUE, CO3AAHUE BOCIIUTHIBAIOIINX CUTYyalUil, TPEHUHT, YIIPAXXHEHUE, U 1IP.);

- METOJbl MOTHBALMHU JACSITEIBHOCTU U MOBeAeHUs (0J00peHHe, MOOILIPEHHE
COLIMAJIIBHOM AaKTUBHOCTH, IOPULIAHWE, CO3JaHWE CHUTyalud Yycnexa, CO3JaHHE
CUTYALMH 1711 SMOLIMOHAJILHO-HPABCTBEHHBIX NEPEKUBAHUIN, CODEBHOBAHHE U JIP.)

[Ipy peanuzauMM  JUCUMIUIMHBI  IPENOJaBaTeslb  JOJDKEH  YUYUTHIBATh
CJIEIYIOLME HANIPaBJICHUs! BOCIIUTATEIbHON JESTEIbHOCTH:

I'padsicoanckoe u nampuomuueckoe ocnumanue:

- popMupOBaHHE y OOYYAIOIIMXCS UEIOCTHOIO MHPOBO33PEHHUS, POCCUICKON
UJIEHTUYHOCTH, YBaKEHHUS K CBOEH CEMbE, OOLIECTBY, TOCYAAPCTBY, IPUHATHIM B CEMbE U
00IIEeCTBE JyXOBHO-HPABCTBEHHBIM M COLIMOKYJITYPHBIM IIEHHOCTSIM, K HAIIMOHAJILHOMY,
KyJbTYpHOMY M HCTOPUYECKOMY HACIIEAUIO, (OPMUpPOBAHHE CTPEMIIEHUS K €ro
COXPAHEHHUIO U PA3BUTHIO;

- popMupoBaHKEe y 00y4aroIIMXCsl aKTUBHOW IPaXkKJAHCKON MO3UIMH, OCHOBAaHHOU
Ha TPAJULMOHHBIX KYJIBTYPHBIX, JTyXOBHBIX M HPAaBCTBEHHBIX LIEHHOCTAX POCCHICKOIO
oOImecTBa, JJs1 TOBBILICHHUS CIIOCOOHOCTH OTBETCTBEHHO PEaIn30BbIBATH CBOM
KOHCTUTYIIIOHHBIE TIpaBa v 00SI3aHHOCTH;

- pa3BUTHE MPABOBOM U MOJIUTUYECKON KYJIbTYpbl 00YUAIOIIUXCS, PACIIUPEHHE
KOHCTPYKTUBHOTO YYacTUsi B NPHUHITHH PELICHWH, 3aTparuBalIlUX HX IpaBa H
MHTEPECHI, B TOM YHCIIE B Pa3IMYHbIX OpMax caMOOpraHu3aluy, CaMOyIIpaBICHHUS,
OOIIECTBEHHO-3HAUMMOM ICATCILHOCTH;

- popMHUpOBAaHME MOTHBOB, HPABCTBEHHBIX U CMBICIOBBIX YCTaHOBOK
JUYHOCTH,  TMO3BOJISIIOIIMX  MPOTUBOCTOSATH  AKCTPEMU3MY,  KceHohoouw,
JUCKPUMUHALIMM 1O COLMAIBHBIM, PEJIUTHO3HBIM, PACOBBIM, HallMOHAIBHBIM
OpU3HAKaM, MEXITHUYECKONM M MEXKOH(ECCHOHAIIbHOM HETEepPNUMOCTH, APYTUM
HETaTUBHBIM COLUAJIBHBIM SIBJICHUSM.

lyxoeHno-upascmeennoe socnumanue:

- BOCIIUTAHUE YYBCTBAa JOCTOMHCTBA, YECTH M YECTHOCTH, COBECTIIMBOCTH,
YBAXKEHUS K POIUTEISAM, YUUTEIAM, JIFOASIM CTapIIEro MOKOJICHHUS;

- opMupoBaHME NPHUHLMIIOB KOJUIEKTMBM3MA U  COJNMIAPHOCTH, JyXa
MUJIOCEPIIUSI U COCTPAJaHUs, MPUBBIUKH 3a00THUTHCS O JIOASX, HAXOMAIIUXCA B
TPYIHOU )KU3HEHHOU CUTYallWH;

- (popMHUpOBAHUE COTUAAPHOCTH U UYBCTBA COLMAIBHOW OTBETCTBEHHOCTH IIO



OTHOILECHUIO K JIFOASAM C OTPAaHUYECHHBIMU BO3MOXKHOCTSIMU 30POBbS, IPEOJOJICHUE
IICUXOJIOTMYECKUX OapbepoB IO OTHOUICHHIO K JIIOJIM C OrpaHUYEHHBIMU
BO3MOKHOCTSIMU;

- popMupOBaHHE SMOLMOHAIBHO HACBHIIIEHHOTO M JyXOBHO BO3BBIIICHHOTO
OTHOUICHUSI K MHUPY, CIIOCOOHOCTH M YMEHHUS TEepeaaBaTh APYTMM CBOM SCTETHUECKUI
OTIBIT.

Kynemyphno-npoceemumensckoe eocnumarnue:

- (popMHUpOBAHUE ICTETUUECKON KapTHHBI MUPA;

- popMHUpOBaHNE YBAKECHHS K KYJIbTYPHBIM IIECHHOCTSM POJHOTO Tropojaa, Kpasd,
CTpaHBblI,

- IOBBIIIICHUE TIO3HABATEILHOW aKTHBHOCTH O00YyYaIOITUXCA.

Hayuno-obpazosamenvhoe socnumanue:

- opMupoBaHUE y 00YUaAIOIIUXCS HAYYHOTO MUPOBO33PEHUS;

- opMUpOBaHUE YMEHUS TIOJTy4aTh 3HAHUS;

- opMuUpOBaHNE HABHIKOB aHalM3a M CHUHTE3a MHGOPMAIMH, B TOM YHUCIE B
npo¢eCCHOHATEHON 00JIacTH.



BHocuMBbIe MI3MEHEeHUs  YTBEPKACHUS HA HOBbI y4eOHbIl 1o

KRIIOIBJAIIIId
Lurroxd 010doLox
481009 9 ‘(erararied)

BLALULOHU
MINA 9Irareraoradi
«OHREOIBILIO)»

AHULTTATOUY
nomoiAeurread

‘e -gaeg
«OHBEOJRILIO)»

ConepxaHue U3MEHEHUM

WUHOHOWEN
BUHOJJHY BlR]]

UUHOHOWEN
KUHOOoHE eLoeed o)\

=
ol
Z B




Ipunoswcenue xk pabouetl
npozspamme OUCYUNIUHbL

®enepanbHOe rocy1apCTBEHHOE 0I01KeTHOE 00pa3oBaTeIbHOE
YUpe:xIeHHe BbIcIIero 00pa3oBaHus
«KA3AHCKHNU I'OCYJIAPCTBEHHbBIN DHEPTETUYECKNI YHUBEPCUTET»
(PI'BOY BO «KI'3Y»)

@ MUHHUCTEPCTBO HAYKH 1 BBICIIIET'O OBPA3OBAHMS POCCUMCKOU ®EIEPAIINN

KI'2Y

OLHEHOYHBIE MATEPHUAJIBI
10 JUCHHILINHE

b51.0.24 Asmomamuueckoe ynpasienue

(Koo u nHaumenosanue oucyuniunvl 8 coomgemcmeuu ¢ PYII)

Hanpagnenue noaroToBku 27.03.04 YupapieHHE B TEXHUYECKUX CUCTEMAX

(K00 u naumeHoBaHue HANPABIEHUsL NOO2ONOBKU)

Keamudukamms bakanap

(baxanasp / Mazucmp)

r. Kazans, 2024



OueHouHble MaTepHalibl MO AUCUUILNIMHE ABTOMATHUYECKOE YIIPABIICHHUE,
NpeIHAa3HAYCHHBI [JIs OIICHUBAHUS PE3yJbTaTOB OOyYEHHs] Ha COOTBETCTBHE
VH]INKATOPaM JOCTUKEHHS KOMIICTCHIUN.

OrneHnBanne pe3yabTaTOB OOYYEHHS MO0 MHUCIMIUIMHE OCYIIECTBISCTCS B
pamkax Tekyiiero koutposs (TK) u mpoMexxyTouHOl arrecTaiuu, TpOBOAUMBIX MO
oaibHO-perTuHroBoit cucreme (bPC).

1.TexHosiornyeckasi kKapra
CemMmecTtp 5 — 3K3amMeH
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Paznen 1. « JIuneiitnbie TK1
cucreMbl. O01IHe CBeeHNS. 15 | 0-15 15- 15-30
MareMaTH4ecKkoe ONucaHne 30
CAY. TunoBrbie 3BeHbs.»
TecT Wiy NMCbMEHHBIA OIIPOC 7
3amuTa 1a60paTopHOI pabOTHI 4
OT4er no CaMOCTOSTENBHOM 4
pabore
Paznen 2. « CTpyKTYypHBIE TK2 15
cXeMbI H NepeIaToyHble 15 [0-15 30 15-30
Gynxkuun.»
TecT niy NUCHMEHHBIA OMPOC 7
3ammra 1abopaTopHOi paboTHI 4
OTueT N0 caMOCTOSITENIbHON 4
pabote
Pa3nea 3. « Kpurepuu TK3 25
ycroiiuuBocTu. KauecTBo 25 |0-15 40 25-40
cucteM. CHHTE3 CHCTEM.»
TecT Wiy NUCHMEHHBIA OMTPOC 7
3amuTa 1a60paTopHOil paboThI 4
OTueT N0 caMOCTOSITENIbHON 14
pabote
IIpome:kyTOoUHAsI aTTECTAMA OM 1 0-45
(3x3aMeH)
3ajaHue mpoMeKyTOUHOU 0-15
aTTecTaluu
B nucemenHo# ¢popme no 0-30
ouneTam
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Paznen 1. « Onpenesenune
napaMeTpoB nepeaaTo4HoOH
¢pyHKUIHMM 00BEKTa
peryJiupoBaHusi Mo 15
IKCIEPUMEHTAIBHOI 15 | 0-15 30 15-30
nepexoaHoH (PyHKIIMH METOI0M
“nuomaaei” u mpoBepka
a/IeKBAaTHOCTH MoOj1e/I 00beKTa
(metox Pynre-Kyrra).»
OT4eT o CaMOCTOSTENBLHOM 15
pabote
Paznen 2. « Pacuer TK2
ONTHMAJIBHBIX HACTPOEK 15
peryJsiropoB MeTo0M 15 | 0-15 30 15-30
paclIMPpeHHbIX YACTOTHBIX
XapaKTePUCTHK.»
OTyeT N0 caMOCTOSITEIbHON 15
paboTe
Paszpen 3. « AHaan3 kadyecTBa TK3
NepexoaHbIX MPOIECCOB B 25-
P P 25 [0-15 25-40
CHCTEMeE C Pa3HbIMH 3aKOHAMU 40

pery;iupoBaHus.»

OT4eT 0 CaMOCTOSTEIILHOM 75
paboTe

IIpome:kyTouHas aTTecTAUA OMkn

-4
(KIL,) 0-45

3ammra KypcoBOro NpoeKTa 0-45




CemecTp 6 — DK3aMeH
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Paznen 4. « AmnyabcHbIe TK4 15-
y 15 | 0-15 15-30
CHCTEMBL» 30
TecT naM NUCBMEHHBIN OIPOC 7
3amuTa 1a00paTOpHOI pabOTHI 4
OTyeT N0 caMOCTOSITENIbHON 4
pabote
Pa3znea 5. « HeinHelHbIE TK5 15-
15 [0-15 15-30
cucteMbl. OCHOBHBbIE TIOHATHS.)» 30
Tect iy NUCHMEHHBIA OMIPOC 7
3ammra 1abopaTopHOi pabOTHI 4
OT4er no caMOCTOSTENBHOM 4
pabote
Pa3nes 6. « YcToiiunBocTh TK6 25-
. 25 |0-15 25-40
HeuHedHbIX CAP.» 40
TecT wiu NMCbMEHHBIN OIIPOC 7
3amuTa 1a00paTOpHOI padOTHI 4
OTyeT N0 caMOCTOSITENIbHON 14
pabote
IIpome:kyTOYHAs aTTECTALUA OM 2 0-45
(3K3ameH)
3aaHue NpOMeKyTOUHON 0-15
aTTecTaluu
B nucemenHoit ¢popme no 0-30
ouneram

2. OueHoYHbIe MATEPUAJIBI TEKYILET0 KOHTPOJISA U IPOMEKYTOYHOM aTTeCTaluH
[IIxana orieHKH pe3yJbTaTOB OOYYEHUS 110 JUCHIUILIUHE:

3armagn-

Kon Kon pOBaHHBIE
KOMIIe- | HHAMKATOpa PE3yJIbTaThI
TEHIIUN | KOMIICTCHIIUU | OOYYCHHUS 110
JUCLIUILINHE

YpoBeHb chopMUPOBAaHHOCTH
MHJIMKaTOpa KOMIICTCHIIUH

o o Hixe o
Bricokuii | Cpeanuit Huzknii
CpEIHETO

ot 85 1o 100| ot 70 mo 84 | ot 55 1o 69 | oT 0 mo 54

IIIkxana orieHUBaHUS




HEYI0B-

YJIOBJIET-
OTJIMYHO XOPOILIO JIETBOPH-
BOPHUTEIBHO TCIBHO
3aYTEHO HE 3a4TEHO
3HATH:
3HaeT 3HaeT 3Haer IIpaKkTH4e
CIOCOOBI OompIIyI0 | HEOONBINY | cku He
MPUMEHEH | 4acTb 0 4YacTb | 3gaer
ust CITOCO00B | CITOCO00B | crioco6bI
METOJIOB NPUMEHEH | IPUMEHEH | mrpuMeHeH
TeopeTuue | us us us
CKOTI'o u | METOAOB MECTOO0B METOJ0B
OKCIIEPUM | TEOPETUYE | TEOPETHYE | TeopeTHd
Criocobs! CHTAJIBHOT | CKOI'O " | CKOT'O U | eckOro u
MpHMeHeH s (0] 9KCIICPUM OKCIICPUM 3KCIEPUM
UCCIIEJIOBA | EHTAJIBHOT | EHTAJIBHOT | eHTAIIBHO
MCTOZ0B HUA npu | o (0] ro
:Ieopemqecxoro PEIICHUM | UCCTIE0BA | UCCIEN0BA | yecne 0B
SKCTIEpHMeHTAT npodeccu | HUSI TpU | HUSL  TPH | agus npu
OHAJIbHBIX pPCIICHNN peuicHnun peuieHuun
;IZSEEHOBaHHH 3a1a4 npoeccn | npodeccu | mpodeccu
OHAJIBbHBIX OHAJIBHBIX OHAJIBHBIX
[IPH PEIICHUN
npodeCCHOoHab Janad, Janat 3ajad,
HBIX 337124 MozeT YPOBCHE
JOILyCTUTD 3HaHUU
HECKOJIbKO HUKe
HEerpyObIX MHUHHMAaJ
OLIO0K BHOTO
TpeboBaH
OIIK-7 | OIIK-7.1 us,
JI0TTyCcKae
T rpyOble
OLIMOKHU
YMETh:
Ymeer Ymeer CrankuBa | mpakTHye
INPUMEHAT | IPUMEHST | €TCS C|cku  He
b METOAbI | b TPYIHOCTS | ymeeT
TeopeTHde | OONBIIYI0 | MH  IPH | gpyMeHsT
CKOTO U | 4acTb NPUMEHEH | |
JKCIIEpUM | CIIOCOOOB | MU
TPHMCHATE eHTaJIII)JHOF MPUMEHEH | METOJIOB zizgignqn
METOIIAL 0 ust TEOPETUYE | yrcmepuM
TCOPETHACCROTO | e neoBa | MeTo/10B CKOTO U ZH"(I:“aJ'III))HO
"
HHUSL  TIPU | TEOPETHYE | DKCIEPUM | 1
JKCIIepMEHTalt pEIICeHN: | CKOTO | | CHTAJIBHOT
bHOTO npodeccu | IKCIEPUM | O s
HeCIIe/loBaHA OHAJILHBIX | EHTAJIBHOT | UCCIeI0Ba N
1py pettietiu 3a1a4 0 HUS  TIpU pele
MpOdecCHoHa, UCCIIEJIOBA | PEIICHUU mpodecen
HBIX 32724 OHAJIbHBIX
HUS  TIpU | IPOQECCH | 3anay,
PCIICHHH | OHANBHBIX | ynopeq,
npocdeccu | 3amau IHAHME
OHAJTLHBIX HIDKE
3azad, MHUHHAMAJ

JAOIMYCKacT




npu  3TOM BHOTO
psn TpeboBaH
HEOOJIBIIN usl,
X OIOOoK JoIycKae
T rpyObIC
OIIMOKH
BIIQJICTh:
Brnageer BJIa/IeeT BIIaJICET [IpakTuue
crocobaMm | 0a30BBIMH | MHHUMAIb | CKH  HE
u crocobaM | HBIMH BIIaJICET
MpUMEHEH | U crocobaM | 6a30BBIMH
ust NpUMEHEH | U crocobam
METOJIOB usi MPUMEHEH | U
Cnocobamu TEOpeTHUEe | METO/IOB us MpUMEHEH
MIPUMEHEHUS CKOTO U | TEOpEeTHUYE | METOJIOB ust
METOJIOB DKCIIEPUM | CKOTO U | TEOpETHUYE | METOJIOB
TEOPETUYECKOTO | CHTAJIBHOT | OKCIIEPUM | CKOTO U | TCOPETHY
u 0 EHTAJIBHOT | DKCIIEPUM | €CKOTO U
HKCIIEPUMEHTAJ] | UCCIIeIoBa | O EHTAJIbHOT | SKCIIEPUM
BHOTO HUS TIpU | KCCIIeI0BA | O EHTAJILHO
UCCIIETOBAHUS pelleHud | HUA TIpU | UCCIIeIOBa | IO
IIPH PEIICHUN npodeccu | pelieHud | HUS ~ TIPU | UCCIICIOB
npodeccuoHanb | OHAIBHBIX | MpodeccH | pelIeHUH | aHusd TpU
HBIX 33724 3aj1au OHANIBHBIX | podeccu | peleHuu
3a/1a4 OHaJIBHBIX | podeccu
3ama4y OHAJIbHBIX
3a/1ad,
JIOITyCKae
T TpyObIe
OIIMOKH
3HATH:
3HAET 3HaeT 3Haer IIpaKTH4e
CIOCOOBI OoJbIIyI0 | HEOONBINY | cku He
MPUMEHEH | 4acTb 0 4YacThb | 3gaer
us CIIOCO00B | CITOCO00B | crioco6bI
Ppa3jInuHbI MMPUMCHCH MIPUMCHCH IIPUMEHEH
X METOJIOB | us us us
aHaJim3a Pa3JINYHBI Pa3IINIHBI pa3IUYHBI
pe3yNbTaT | X METOAOB | X METOJOB | x
OB aHanM3a aHayM3a
cTIocoGH! HCCIIeSIOBA | pe3ysbTaT | pe3yJbTaT :ﬁ;ﬁﬁsj
MPUMEHEHUS . OB OB pesynbTaT
OIIK-7.2 Pa3IIMIHBIX HCCIIeIOBa | HCCIICIOBA | op
METOJIOB
S HuA, HAA HUCCIIE0B
MOXKCT aHMs,
pe3yIbTaToOB MOMYCTUTS YpOBEHD
UCCIIeTOBAHUS HECKOIBKO A
HErpyOBIX HIDKE
ommboK MHAHHAMAI
BHOTO
TpeGoBaH
us,
JIOITyCKae
T TpyObIe

OILINOKH




YMETb:

yMeeT VmMeer CrankuBa | mpakTHue
JIEMOHCTpP | IEMOHCTp | €TCs c | cku He
UpOBAThH UpOBaTh TPYJIHOCTS | yMeeT
HaBBIKHA 0OJIBIIYIO0 | MU JIEMOHCT]
MIPUMEHEH | 4acTh JEMOHCTP | HPOBATh
ust HaBBIKOB anun HaBBIKU
JIEMOHCTPHUPOBA | Pa3IMYHbI | MPUMEHEH | HABBIKOB MPUMEHECH
Th HaBBIKU X METOHOB | U MPUMCHEH | U
MIPUMEHEHUS aHajau3a pa3iuuHbl | UA pa3IUYHbBI
pa3IMYHBIX pe3yJIbTaT | X METOJOB | pa3IUYHBI | X
METOH0B 0B aHajm3a X METOHOB | METOIOB
aHaIn3a UCcClieIoBa | pe3yNbTaT | aHaiau3a aHaan3a
pe3yJIbTaToB HUS OB pe3ysbTaT | pe3yiabTar
HCCIEI0BAHUS HCCIIeq0Ba | OB OB
HUS, HCCIEN0Ba | UCCIENI0B
JOTyCKaeT | HUs aHM,
npu  3TOM JI0TTyCKae
pAan T IpyOble
HEOOJIBIIH OIIINOKHU
X OIIHOOK
BIIAJIETD:
BIIaZEET BIIaAEET BJIAJEET [TpakTuue
HaBBIKAMH | 0a30BLIMH | MUHUMAJb | CKH HE
JIEMOHCTP | HaBBIKAMH | HBIMHU BJIAJEET
aluu U | JIGMOHCTP | HaBBIKaAMU | HaBBIKaM
MPUMEHEH | aluu U | IEMOHCTp | U
us NPUMEHEH | alluu U | JEMOHCTP
HaBBIKAMA pa3iINyYHbl | Us MPUMEHEH | alluu |
JEMOHCTpAIMK | X METOJOB | pa3lIMJIHBI | U MPUMEHEH
Y TIPUMEHEHUS aHajIm3a X METOJIOB | Pa3jMuHbl | UA
Pa3ITUYHBIX pe3yabTaT | aHaJIM3a X METOJIOB | pPa3TUYHBI
METOHO0B 0B pe3ynbTaT | aHamu3a X
aHajau3a HCCIIEq0Ba | OB pe3ynbTaT | METO/IOB
pEe3yIbTAaTOB HUSA HCCIIEN0Ba | OB aHaau3a
HCCIIEI0BAHUS HUSL, HCCIIeIOBa | pe3ynbTaT
JOTyCKaeT | HUs OB
pA  3TOM HCCIEN0B
psn aHM,
HeOOoIbIIN JOITycKae
X OIINOOK T rpyObIe
OIINOKHU
3HATE:
3HaeT 3Haer 3Haer IIPaKTH4e
CIIOCOOBI 0ombIIyI0 | HEOONBILY | cku He
MPUMEHEH | 4acTh 0 YacTh | 3gaeT
CriocoObl ust CIIOCOOO0B | CIIOCO0OB | criocoOEI
IpUMCHCHUA COBpPEMEH IIPUMCEHCH IIPUMEHCH IIPUMEHEH
OIIK-7.3 COBPEMEHHBIX HBIX ns Hs s
UCClIeIoBaHMM, | UCCIIEIOBA | COBPEMEH | CIIOCOOOB COBpEMEH
000pyI0BaHUs U | HUH, HBIX MIPUMEHEH | Hprx
puGOpoOB o0opysoB | uccnenoBa | us HCCIIEIOB
aHus U | HUH, COBPEMEH | anmii,
npuoOpOB | 000OPYNOB | HBIX 060pyI0B
aHNuA H | UCCIICOOBA | guuda u




npubOpoB, | HUIA, npubopoB
MOYXKET 00OpYyIOB |, YPOBEHb
JOTTYCTHTD | aHUS U | 3HAHHM
HECKOJIBKO | IPUOOPOB | HIDKE
HETPyOBbIX MUHHMAJT
OImHOO0K BHOT'O
TpeGoBaH
s,
J0mycKae
T rpyObIe
OIIMOKH
YMETh:
yMeer Ymeer CrankuBa | mpaktuue
OPUMEHST | IPUMEHST | €TCS C|lcku  He
b b TPYAHOCTA yMeeT
COBpeMEH | OOJNBUIYIO | MH  IPH | rpumMeHsT
HbIC 4acThb IPUMEHEH |
UCCJIe/IOBA | COBPEMEH | MU COBpEMEH
HUS, HBIX COBPEMEH | ..o
00opynoB HCCIIENOBA | HbIX HCCTEN0B
aHue U | HU, UccieI0Ba
o aHus
npuoOpsl | 00OPYAOB | HHIA, 6 ’
PUMEHSTh AR u | oBopyzos o0opyoB
COBpPEMCHHBIC npuGopoB, | aHus 4 | 3HHE W
UCCIIEIOBaHMSI, JIOTYCKaeT | mprGopoB npuodopHI,
o0opyaoBaHue u mpu . 3TOM YPOBEHE
prOOpbI pszL 3HAaHUH
HeOOoIbIIN HIDKE
X OIIOO0K MUHUMAI
BHOTO
TpeboBaH
s,
J0MmycKae
T rpyOBIE
OIIMOKHU
BJIAJICTh:
BJIaJIeeT BJIaJIceT BIIAJICET [TpakTuue
crocobam | 0a30BBIMH | MUHUMAIb | CKH  HE
" croco0aMm | HBIMHU BJIaJICET
NpUMEHEeH | U criocobam | cmoco6am
ust NpUMEHEH | U "
COBpEMEH | us NPUMEHCH | IPUMEHEH
crocobamu HBIX COBPEMEH | Us ust
IPUMEHCHUS HCCIIeIOBA | HBIX COBPEMEH | COBPEMEH
COBPEMEHHBIX HUH, UCCJICIOBA | HBIX HBIX
UCCIIC/IOBAHM, | OOOPYIOB | HHIA, WCCJIeIOBA | UCCIICIOB
o0opyaoBaHusA, | aHUfA, U | O0OOPYJIOB | HUIA, aHuil,
U IpuOOpoB npubopoB | aHus, U | 000pyIOB | 000PYHOB
npuOOpoB, | aHUsA, U | aHUd, |
JIOTIyCKaeT | mpuOopoB, | mMpuOOpPOB
Opyd  ATOM ,
pan JomycKae
HeOOIbIIN T TpyObIe
X OHIOOK OLINOKHU




OrneHKa «OTJIMYHO» BBICTABIISECTCSA 3a BBINOJHEHUE JIAOOPATOPHBIX padoT B
CEeMeCTpe; TECTOBBIX 3aJaHWM WM KOHTPOJBHBIX pabOT; TIyOOKOe MOHWMaHUE
TEOPETUYECKOI0 MaTeprajia, TOJHBIE M COAEP/KATEIbHBIE OTBETHI HAa BOIPOCHI
ousera (TEOPETUUYECKOE U MPAKTHUECKOE 3aJaHHE ), JOTIOTHUTENbHBIE BOITPOCHI;

OneHka «XOpolIo» BBICTABIISIETCS 332 BBINOJHEHUE JAOOPATOPHBIX padoOT B
CEMEeCTpe; TECTOBBIX  3aJaHUM  WIH pabor;

KOHTPOJIBHBIX ITIOHUMAaHHC

TEOPETUYECKOr0 MaTepuasa; IMOJHBbIE U COJEep>KaTeIbHbIE OTBETHl Ha BOIPOCHI
ouera (TEOPETUIECKOE U MPAKTHUECKOE 3a/1aHHE);

OneHka  «y/IOBJIETBOPUTEJBLHO»  BBICTABIACTCS 32  BBHINIOJHEHUE
71a00paTOpPHBIX pabOT B CEMECTPE, TECTOBBIX 3a/IaHUI WM KOHTPOJBHBIX PadoT; HE
TOYHBIE OTBETHI HA BOIIPOCHI OMJIeTa (TEOPETUIECKOE M MMPAKTHUECKOE 3a/IaHHE);

OneHka «Hey/IOBJIETBOPUTEJIbHO» BBICTABISETCA 3a ciad0e U HEMOJIHOE
BBITIOJIHEHHE PACUETHBIX PabOT B CEMECTPE U TECTOBBIX 3a/IaHUM WJIM KOHTPOJBHBIX

pabor.

3. [lepeyeHb OLIEHOYHBIX CPEACTB
KpaTtkass xapakrepucTuKa OLEHOYHBIX CPEACTB, UCIOJIb3YEMBIX MPHU TEKYIIEM
KOHTpPOJIE YCIEBAaEMOCTH U MPOMEXKYTOUHOM arTecTauy OOydaromerocs 1o

TACIHUIUINHE:

HaumenoBanue Onucanue
OLICHOYHOI'0 Kparkas xapakTepucTHKa OLIEHOYHOT'O CPEICTBA OLICHOYHOT'O
cpencTBa cpencTBa
. Kommnexr
CpencTtBo NMpOBEPKH YMEHUH NPUMEHSTH IOJyYEHHBIE
KontponbHas KOHTPOJIBHBIX
3HAHUA JJI PELeHUs 3a/Jay OIpeNeJeHHOro THUMa IO .
paborta (KuTP) 3a/IaHui 110
TEME WIN pa3aeiy
BApUAHTaM
KoHEeuHBII IPOYKT, IMOTy4aeMbIi B PE3YyJIbTATE TUIAHM-
pOBaHMSI M BBINIOJHEHUS KOMIUIEKCA YYE€OHBIX U
HCCIEA0BATENbCKUX  3agaHui. [lo3BossieT OLEHUTH
. MEHUS oOy4aromuxcs CaMOCTOSITEJIBHO
KypcoBoit Y YHaIom
npoexr (KIT) KOHCTPYUpPOBaTh CBOM 3HAHHUS B IPOLECCE pEIICHUS
Kp coBas aéOTa MPAKTUYECKUX 3a7ad M MpoOJieM, OPUEHTHPOBATHCS B Tembl MPOEKTOB
(Izlf)’) P MH(POPMALMOHHOM IIPOCTPAHCTBE u YpOBEHb
c(hOpMUPOBAHHOCTH AQHAJIUTHUYECKUX, uccieno-

BATEJILCKUX HABBIKOB, HABBIKOB MPAKTUYECKOTO U TBOP-
YECKOT0 MBIIIIICHUSI. MOXKET BBIMOJIHATHCS B UHIUBUTY-
AJbHOM TOPSIAKE WK TPYIIHOH 00YYarOIIUXCs

KoncnektupoBanu| Kpatkoe TekcToBoe npejacraBieHue nepepadoTaHHON Ilepeuens pa3nenos
e yueOHOro uHpOpMaUn

Marepuaa

MyneTumeauitHas

HpescHTAIS [TpencraBnenue copepkaHus queGHoro Mateprana ¢ Tematuka }
(MIT) UCIIOJIb30BAHUEM MYJIBTUMEINNHBIX TEXHOJIOTUI IIPE3CHTALMN
Omnpoc no 3HaHME OCHOBHBIX MTOHITHH [lepeueHb




pasnenam TeMBbI/pa3iena/ ICIUTUTHHBI onpeeaeHui
(Temam) OCHOBHBIX TIOHITHI
TEMbI/TUCIUTUIAHBI
[lepeuenn 3a1annii 1
Or4er 1o Brimonnenue J1a60paTE)pH0171 pa69TLI, o0OpaboTka BOTIPOCOB JJISI
. pE3yJIbTaTOB HCIBITAHWN, W3MEPEHHIA, 3KCIICPUMEHTA. 3alIHUTHI
nabopaTopHOU .
pacore (OJIP) O(i)OpMJIeHI/ICv oTueTa, 3aIuTa pe3yIbTaToOB nabopatopHoit
nabopaTopHO pabOTHI IO OTUYETY paboThI, IEpeUeHb
TpeOOBaHMUI K OTUETY
CpencTBo OIIGHKM YMEHHUS TPUMEHSTH IOJyYeHHBIC
TEOPETUYECKUE 3HAHHS B MPAKTUYECKOW CHUTYaIlUH.
[TpakTuyeckoe Kommuiekt 3a1a4 u

3amanue (I13)

3ajlaHue HanpaBJICHO HA OLECHUBAaHUE KOMIIETCHLUN IO
JUCLHUILIMHE, COACPKUT YETKYI0 MHCTPYKLHIO IIO
BBITNIOJHEHUIO WJIM QJITOPUTM IEHCTBUN

3aJaHuN

Tect (Tecr)

Cucrema CTaHIapTU3UPOBAHHBIX 3aJlaHUN,
MO3BOJISAOILAS aBTOMAaTU3UPOBATH poLenypy
M3MEPEHHUsI YPOBHS 3HAHUIM M YMEHUM 00y4aromerocst

KoMIUIEKT TECTOBBIX
3aJaHuN

4. TlepeyeHb KOHTPOJILHBIX 3a/laHUIl WM HHBIE MAaTEPHAJIbI,
Heo0XoaAMMbIe VISl OLEHKH 3HAHWiI, YMEHM M HABBIKOB, XapaKTepPHU3YHIOIINX
Tanbl POPMUPOBAHUSA KOMIIETEHIMH B Mpolecce 0CBOECHUS TUCHUIIIMHBI

s Trekymero kourpoJs TK1-TK6:
IIpoBepsiemass  kommerenuus: OIIK-7, ¢ wuHAEKCAMH  WHIUKATOPOB
komnierenuu; OIIK-7.1, OIIK-7.2, OIIK-7.3.

HanmenoBanue
OLEHOYHOTO 1. KonTpoabHas padora no paszaenay «MaremMaTnueckoe ONMcaHue CucTeM
aBTOMATHYECKOI0 YIPaBJIeHUS»
CpeacTBa
B kaxxaoM BapuaHTe KOHTPOJBHOW IO TPU THUIMOBBIX 33aJaHHUs HA MPSAMOE U
oOpatHoe mpeoOpa3zoBanue Jlammaca, TOdyYeHUE XapaKTEPUCTUUECKOTO
YpaBHEHHS ¥  BBIYUCICHHS HMX KOpPHEH, OINpe/ieleHue  YacTOTHBIX
XapaKTePUCTHK U MOCTPOEHHE COOTBETCTBYIOUINX UM T'paduKOB.
Tlepeuenv npumepuvix 3a0aHUll KOHMPOJILHOU PaboOMovl
1. TloBenenue cuctemsl onuchiBaeTcs AU hepeHnanbHbIM ypaBHEHHEM
IIpencraBnenue 3 . .
anmcaTh XapaKTePUCTUIECKOE YPaBHEHHUA U HAUTH €0 KOPHHU.
U COZIepIKaHue paKIep yp p
OILICHOYHBIX 5 5
. Ha IT TouHast GYHKIUS 00BEKTA.
MAaTEpHAOB Hana nepenarounasi GyHKIMs 00BEKTa
W(p) =
W) =7
3anucath ero qudpepeHnranibHoe ypaBHEHHE.
3. 3anucatb KOMIUIEKCHYO YaCTOTHYIO XapaKTEePUCTHKY,
JNEHUCTBUTENPHYI0O U MHUMYIO YacCTOTHYHO XapaKTePUCTHUKH, AMIUTUTYIHYIO W
($a30ByI0 YaCTOTHYIO XapaKTEPUCTUKH, JIOTApU(MHUUECKYIO aMILUIUTYTHYIO




YAaCTOTHYIO XapaKTePUCTUKY, OCTPOUTH IPaUKH JUIS CUCTEMBI OITUCHIBAEMON
mddepeHIraIbHbBIM YpaBHEHHEM:
dy
5= +4y =3x
ar

HaunmenoBanue
OIEHOMHONO 2. KoutpoabHas paGora mno pasaeidy «CTPyYKTypHBIE CXeMbI H
nepeaaTo4YHble PYHKIHI)
cpeacTBa
Bcero nsate BapuanToB 3amanuid. [lo kaxaomy u3 Hux 6 Bapuanuii 3amay. [ns
KaXX/IOTO CTYJICHTA BBIIACTCS WHAWBUIYATBHOE 3aJaHHE.
Ilepeuenv npumepnbix 3a0anuti KOHMPOJILHOU pabomvl
3aaHa cucTeMa aBTOMaTUYECKOTO YIIPaBJICHUS.
£
I[Ipencrasienne Ws(p)
U coJiepKaHue ¢ vit
OLICHOYHBIX W, P W, — W3R W 4(P]
MaTepHajoB B
Tpebyercs onpenenuTs nepeaaTouHy0 GYHKIIHMIO CUCTEMBI 110 BO3MYIICHUIO
(Bxon f, BBIXO1 Y).
HaumenoBanue
OLICHOYHOI'0 3. KonrpoJubHasi padoTa no pasaeiay «Y cTOHN4YUBOCTb CHCTEM)
cpeiacTBa
B kaxxgoMm BapuaHTEe KOHTPOJIBHOW IO TPH THUIIOBBIX 3a/IaHUS HA OINPE/ICIICHHE
YCTOWYMBOCTH CHCTEMBI MO aireOpandeckuM W YaCTOTHBIM KPUTEPUSIM
YCTOMYUBOCTH.
Ilepeuenv npumepnbix 3a0aHUli KOHMPOJILHOU PaboOmbvl
1. Jlano nuddepennmanbuoe ypaBHEHHE PA30MKHYTON CHCTEMBbI
d?y _dy dx
88— +7+y=—"+7x
a2 ATV T
[TpencraBnenue 3amucaTth XapaKTepUCTHUYECKOE YypaBHEHWHW W HaWTH €ro KOpHH.
u conepkanne | OnpenenuTs yCTOWINBOCTb.
OIICHOYHBIX
MaTepUajoB 2. C nomoupto anreOpanyeckoro kpurepusi ['ypBulia McciaenoBaTh Ha
YCTOHYMBOCTH CUCTEMY C XapaKTEPUCTUUECKUM YpaBHEHHEM
7p*+3p3 +2p+1=0
3. Pa3omkHyTas cucremMa UMEeT MepeJaTouHy 0 (PYHKIIUIO
W(p) = kiky(Top +1)
B 2.3 2
T Top” + T Tap™ + Typ
BBISICHUTB YCTOWMYHMBOCTH 3aMKHYTOW CUCTEMBI IO OJHOMY M3 U3BECTHBIX
JaCTOTHBIX KPUTEPUEB YCTOWUHNBOCTH, SCITH
ki =205 ky =305 Tj =25 Tp =3,5; T3 =5; Ty =4.
HaumenoBanue | 4. Otuer mo jgadoparopHoii padore « MHcciaenoBanue XapaKkTepHCTHK

OLIEHOYHOI'0

THINOBBIX JTHHAMMYCCKUX 3BCHbLECB.)




cpeacTBa

[IpencraBnenue
U CoaepKaHue
OIICHOYHBIX
MaTepHaJioB

3agaHue Ha BBIIOJIHEHHUE JaOOpaTOPHOM pabOThI:

1. U3yuuts BO3MOXHOCTH nporpammHoro komiuiekca MATLAB
(Simulink)

2. OcBoutb mpouenaypsl (GOPMUPOBAHHUSA CTPYKTYpPHOH  CXEMbI
MOJIETIMPOBaHus, BBOJA IapaMETPOB, BBIBOJA JAaHHBIX pacyeTOB Ha IpHUMEpe
HCCIIEIOBaHMS XapaKTEPUCTUK TUIIOBBIX TNHAMUYECKUX 3BEHBEB.

3HadyeHuss KO3((UIMEHTOB BBIJAIOTCS HWHIUMBUAYAJIBHO, IO CIHCKY
1§0) 7000158
OTt4er JOKEH conepKaTh
TUTyJIBHBIN TUCT
Tema
enps paboTsr
NunauBuayanbHOE 3ajaHKe
[Topsnox BeInoNHEHUs pabOThI
MaremaTtnueckas MOJIEIb
I'paduky mepexoHBIX MPOIECCOB H YACTOTHBIX XapaKTEPHUCTUK
BriBoaBI

NN R WD =

TpeboBanust k 0OpMIICHHIO OTUETa
1. Odopmuats Ha ucTax popmaTta A4 re4yaTHBIM TEKCTOM.

Mpudr 14 nr, Times New Roman.

Ao3an — 1,25 ort.

MeKCTpOUYHBII UHTEPBAJI — OJJUHAPHBIN.

Orcryn cneBa, cnpaBa — 0 cm.

Wurepan ceepxy, cHuzy — 0 nr.

BripaBHUBaHME 3ar0JI0BKOB — 110 IIEHTPY, BEIPABHUBAHHE OCHOBHOT'O

TEKCTa — I10 [NUPHUHE.

8. ®opMyibl 10JKHBI OBITH HAOpaHbI B peakTope Gpopmyia Microsoft.
®opMyJIbl JOHKHBI OBITH IPOHYMEPOBAHBI.

9. CrpykTypHBIE, CXeMBbI TpaQuKH JOJDKHBI ObITH coxpaneHbl 13 MATLAB.

10. CtpaHuiel NpOHyMEPOBAHBI.

Nownbkwd

[Tepeyens BOPOCOB ISl 3aITUTHI TA00OPATOPHOIN PabOTHI

1 Jlatp onpeneneHne TUHAMUYECKOTO 3BE€HA; THIIOBOTO JMHAMHUYECKOTO 3BEHA.
ITo kakMM HpU3HAKaM pa3JesAOT 3JEMEHThl PA3IUYHON (PU3NYECKON MPUPOIBI
Ha TUTIOBBIE TUHAMUYECKHE 3BEHBS?

2 Jlatb noHsATHE 00 yCTAaHOBUBIIEMCS U MEPEXOTHOM PEKUMAX.

3 Yro takoe kor(pUIIMEHT nepeaayu 38eHa’?

4 Tlepeurcnute ciocoObl OMUCAHUS TUHAMUYECKHX CBONCTB 3BE€HBEB.

5 JlaTh TOHSTHE O MPSIMOM W 00paTHOM TpeoOpazoBaHuu Jlamiaca, Ha3BaTh €ro
CBONCTBA.

6 Uto Takoe nepenatouHas QyHKIuUSA?

7 Yto Takoe nepexoaHas XapakTepucTuka?

8 B uem 3akimovaercst GU3NYECKHl CMBICT TIOCTOSTHHOW BpeMeHn? Kak cBsizaHbI
BpeMsl OKOHYAHMs IEPEeXOJHOro Ipolecca M MOcTosiHHas BpemeHu? Kak
rpaduyecKu onpeaesnseTcs NOCTOSIHHAS BpeMEHU?

9 Ilepeuncnure OCHOBHBIE THUIIOBbIE JAWHAMHUYECKUE 3BEHbS M NPUBEAUTE UX
muddepeHnraibHbIe ypaBHEHHS U TIepeaTOuHbIe (PYHKIINH.

10 Kak Binusier kK03((UIMEHT 3aTyXaHMs KoJeOaTeJbHOI'0 3BEHa Ha BUJ €ro




MEePEeXOAHON XapaKTEPUCTUKHU?

11 Uem OTJINYAETCS nepexoaHas XapaKTEPUCTUKA peanbHOro
nuddepeHIUPYIOEro 3BeHa OT MEPEeXOJHOM XapaKTePUCTHKH HICAIbHOTO
middepenuupyromiero  3BeHa?  Kak  ommyaroTcs ~— MX ~ YacTOTHBIC
XapaKTePUCTUKHU?

12 Ha3oBuTe BHIBI YaCTOTHBIX XapaKTEPUCTUK 3BEHBEB U MX (U3MUECKUN
CMBICII.

13 Pacckakure METOJAMKY TIOJYYEHHUS YAaCTOTHBIX XapaKTEPUCTHK IO
nepeaaToyHoN (PyHKITUH.

14 PacckakwTe METOIUKY SKCIEPUMEHTAIBHOTO TMOJNYYCHHUs MEPEXOIHBIX U
YaCTOTHBIX XapaKTEPUCTUK 3BCHBEB.

15 PacckaxuTe METOUKY COCTABIICHUS IETATH3UPOBAHHBIX CTPYKTYPHBIX

16 Kak mo AUYX n @YX 3BeHa MOKHO ONPENIEIUTh €r0 apaMeTpbl?

Ilpumep 3a0anus.

HccnenoBaTh XapaKTEPUCTUKUA OCHOBHBIX THIIOBBIX 3BEHBEB
1.YcunmurensHoe (MpONOPIHOHATBLHOE) 3BEHO
w(S)=K
2. lHepumoHHOE 3BEHO (anmeproInyecKoe 3B€HO 1-To mopsiika).

K
W(S)=———
() 7S +1
3. IHTErpupyolee 36€H0
W(s) =1
THS

4.KonebareapHOE 3BEHO
K
Ts“ +2VIs +1
5.Anepuoan4eckoe 3BeHO 2-TO MopsIKa.

K
W)=y V71
T7s” +2VIs +1

6.KoHcepBaTuBHOE 3BEHO

w(s) =" V=0

7257 +1
7.3BEHO YUCTOTO 3ama3/IbIBaHMUS.
w(S)=e
HaumenoBanue
OLICHOYHOI'0 5. OT4et no adoparopHoii padore «IIpeodpazoBaHue CTPYKTYPHBIX CXeM»
cpeacTBa
3aaHnie Ha BBITOTHEHHUE JIA0OPATOPHOM PaOOTHI:
1. IIpeoOpazoBaTh CTPYKTYPHYIO CXEMY C HCIIOJIb30BAHHEM H3BECTHBIX
MpaBUJI MPeoOpa3oBaHUM |, TIOJICTABIISISI YUCIICHHBIE 3HAUYCHUS KOA(DPHUITUEHTOB
MepeIaTOuHbIX HKIIMH, OMNpeNeIuTh OKBHBAJICHTHYI IMEpPelIaTOuHYIO
Tpencrapenne | o P bynkuni, pen y pel y
(GYHKIUIO CUCTEMBI.
1 conepaartie 2. [Monmy4uTh nepexoaHy1o QyHKITUIO
OIIEHOYHBIX ’ y p yro @y '
MaTepuaioB

Ilpumep 3a0anus.
Bapuasnr 1.




Bapuanrt 2.

W, (s) =1,2
W, (s) 2%
W, (s) =1,;;—4+1
W, (s) :1,21;77”
W (s) =0,9

Bcero 20 BapuaHTOB 3a/1aHMiA.

OTtuer oMKEH COAEPKATh

TUTyJIBHBIN TUCT

Tema

[ens paGoThI

NuauBuayansHOE 3a1aHuE

[Topsiok BeIMOTHEHUS PabOTHI

MatemaTtnyeckast MOJENb

I'padvku mepexoaHBIX MPOLIECCOB M YACTOTHBIX XapaKTEPUCTUK
BriBoabl

NN R WD =

TpeboBanust k 0OPMIICHHIO OTUETa
1. Odopmusats Ha muctax popmarta A4 e4aTHBIM TEKCTOM.
Mpudt 14 nt, Times New Roman.
Ao63an — 1,25 or.
MeXCTpOUYHBIN MHTEpPBAI — OJUHAPHBIN.
Otctyn cneBa, cripaBa — 0 cM.
WuTepBain cBepxy, cHuzy — 0 OT.
BripaBHUBaHME 3ar0JI0BKOB — IO IICHTPY, BHIPABHUBAHUE OCHOBHOTO
TEKCTa — 110 IUPUHE.
8. @opmyIbl TOIHKHEI OBITH HAOpaHBI B peakTope hopmyn Microsoft.
®opMyJibl JOKHBI OBITH IPOHYMEPOBAHBI.

Nownbkwd

9. CtpykTypHBIE, cXeMbl TpadUKH JOJKHBI OBITH coxpaneHsl 3 MATLAB.

10. CrtpaHuusl NpOHYMEPOBAHBI.

[lepeuenb BONpOCOB IS 3alIUThI 1a00PaTOPHOI pabOTHI

I. Yro Ha3bIBalOT CTPYKTYPHOM CXEMOW B TEOPUHU aBTOMATHYECKOIO

yIpaByieHus?
2. IlpuBeauTte 37E€MEHTHI CTPYKTYPHBIX CXEM M YKAKUTE UX HA3HAYCHUE.
3. [lepeuncnure OCHOBHBIE MPaBUIa MIPEOOPa30BAHUS CTPYKTYPHBIX CXEM.




4. Kak ompenensieTcst nepenatoyHas GyHKIUS ydacTKa LENH C MapaieIbHbIM
COE/IMHEHHEM 3BEHbEB?

5. Kak omnpenensercs mnepenatoyHas —(QyHKUMA ~ ydacTKa IelmH €
MOCJIeI0BATEIbHBIM COCIMHEHUEM 3BEHbEB?

6. Kakoe coenvHeHHE Ha3bIBae€TCS COCIMHEHHEM C 00paTHOW cBs3bio? Kak
OTpeseNseTCsl MepeaarodHas (YHKIUS ydacTKa IENH, COJEpKallero 3BEHO,
OXBAYCHHOE TOJIOKHUTEIIPHOU 0OpaTHOM CBSA3BIO?

7. Kak ompenensiercs mepenatodHas (YHKIHS ydacTKa IIETH, COJEPIKAIIETro
3BEHO, OXBAYCHHOE OTPHIIATEIIBHONW 00paTHOM CBS3BIO?

8. IIpuBeauTe CTPYKTYypHBIE CXEMBI C JKECTKON M TMOKOW 0OpaTHOMW CBSI3bIO U
BBIBEUTE UX SKBUBAJICHTHBIC I1€peIaTOUHbIe (PYHKIINU.

9. ChopmynupyiiTe npaBuia nepeHoca CyMMaTopa 4epes 3BeHO.

10. ChopmynupyiiTe mpaBuiIa MepeHoca y3ia uepe3 3BE€HO.

11. ChopmynupyiiTe npaBuiia nepecTaHOBKH y3JI0B M CyMMAaTOPOB.

12.  CdopmynmupyiiTe NpaBWIO BBIUKCIACHUS TEPENaTOYHOM  (DYHKIIMH
OJTHOKOHTYPHOU CUCTEMBI.

HaumenoBanue . .
OLEHOMHOIO 6. OTuer no J1aboparopHoii padore « McciienoBanue ycToOi4MBOCTH CUCTEM
ABTOMATH4Y€CKOIr0 PeryJupoOBaHUs.)
cpeacTBa
3a/iaHue Ha BBITIOJHEHUE Ta00paTOPHOU PabOTHI:
1. [TomyunTs U3 npuHIUIHAIbHON cxeMbl CAP cTpyKTypHYIO cXemy.
2. IlpousBecT HEOOXOAMMBIE PACUETHI JUIS OMPEACNICHUS 3aJar0IIEro
BO3JICHICTBHS.
3. Mogenuposanne CAP u nepexogHoro npouecca B cpene MATLAB
(Simulink).
4. OmnpeneneHue YCTOMYMBOCTH CHCTEMBbI MO Kputepuro ['ypsuia,
Muxaiinosa, HaiikBucra, JI-pa3ouenuro.
Ipumep 3a0anus.
Cucrema aBTOMaTHUECKOTO PETYJIMPOBAHUS TEMIIEPATYPHI B IIEYH.
OOBEKT peryIupoBaHUs — MeYb.
Perynupyemas BennuuHa — TemmepaTtypa B meuu 0.
[IpencraBnenue
U COJepKaHue
OIICHOYHBIX R2
MaTEepUaJIoB 2
———o

Puc. Cxema CAP:

1 —neus; 2- u3MepuTenpHAs MOCTOBas cxeMa; 3 — nuddepeHuanbHbIN
MarHUTHBIN YCUIIUTENb; 4 — ABYX(a3HbIH 3JEKTPOJIBUTATEND; 5 — peayKTOp; 6 —
KJIAIaH.




HI/IHaMI/I‘leCKI/IC CBOlicTBa 0OOBEKTA peryjinpoBaHusd M 3JIEMCHTOB CHCTEMbI
OIMUCBIBAIOTCY CIICAYIOIUMHA YPABHCHUSAMU:

TOE +0 =kou—kif — OBBEKT perynuposaHus

U = k2
Tld_ty + Uy, =kzAU - puddepeHLnanbHbI MarHUTHbIA yeunuTens
d’uy d
Tz—u + 2 k,U, —wncnonHUTenbHbIN ABUraTenb
g2 dt y

(C peQyKTOpOM U1 KrianaHoMm)
AU =Uy-U- cpaBHMBaKOLLNN OpraH

rae

Ty, T, To — moCTOSIHHBIE BPEMEHH, C;

0 — 3HaYeHHe TeMIlepaTypsl B ieun, oC;

ko, k1, ko ,k3, kg — xO3pPunMeHTH IEpEIAUH;

f — Bo3MymIatomee Bo3IeHCTBIE HA 0OBEKTE PETYIHPOBAHHS;

U - nmageHue HampsDKEHUS HA TepMopesucTope, B;

U, — maseHue HampspKeHHs Ha IofaromeM pesuctope R2, B;

AU — curnan pazdanaHca MOCTOBOM CXEMBI (CUTHAI paccoriacoBanus), B;

[ — TMHEHHOE NepeMelleHne KIaraHa, cM;

U, — HanpsDKeHHE Ha BbIXOJe ycumurens, B.
3HavueHus mapameTpoB 3vieMeHToB CAP mo Bapmantam nanbl B Tabmune 1.
3agaHHOE 3HaYeHue TemnepaTypsl B meun 950 oC.

Bapuanr Ty Ty T ky k> ks k
Ne
1 1,8 0,07 0,025 9 0,1 2 0,0
2 2,0 0,08 0,019 14 1,2 2 0,0
3 1,6 0,06 0,035 11 1,3 4 0,

Bcero 5 BapuanToB cxeM. [{is kaxoit cxemsl o 10 BapuaHTOB.

OTyeT T0HKEH COJePKATh

TuTynbHBIN TUCT

Tema

Lens paboThI

WNunuBunyansHOE 3a0aHUE

[Topsnox BeIMONMHEHUs PabOTHI

MaremaTnueckas MOJEb

Pacyersl HeoOXomuMble Ui ONpEAENCHUS YCTOWYMBOCTU CHCTEMBI
ABTOMATHUYECKOTO PETYIUPOBAHMS.

8. BrBoarnl

Nk W=

TpeboBanust k 0OpMIICHHIO OTUETA
1. Odopmuats Ha ucTax popmaTta A4 re4yaTHBIM TEKCTOM.
2. Ipudrt 14 not, Times New Roman.




Ao3an — 1,25 nr.

MexKCTpOUYHBIM UHTEPBAJI — OJJUHAPHBIN.

Ortcryn cneBa, cnpaBa — 0 cm.

WuTepan cBepxy, cHuzy — 0 mr.

BripaBHHIBaHME 3ar0JI0BKOB — 110 IICHTPY, BEIPABHUBAHHE OCHOBHOT'O

TEKCTa — I10 IIUPHUHE.

8. dopmyibl JOHKHBI OBITH HAOpaHbI B penakTope dhopmya Microsoft.
@DopMyITBI JOHKHBI OBITH POHYMEPOBAHEI.

9. CrpykTypHBIE, CXeMbl I'pauKH JOJDKHBI ObITH coxpaHeHbl 13 MATLAB.

10. CtpaHuiel IpOHYMEPOBAHBI.

NownhkWw

[lepeuens BOMPOCOB IS 3alIMTHI 1a00PaTOPHOIT pabOTHI

1. UYro Ha3pIBalOT CTPYKTYPHOH CXE€MOW B TEOPUM aABTOMATHYECKOTO
yHpaBiacHUs?

2. IlpuBenuTte 37€MEHTHI CTPYKTYPHBIX CXEM M YKAKHUTE X HA3HAYEHUE.

3. Ilepeuncnure anredpandeckue KpUTEpUN yCTOWIMBOCTH?

4. IlepeuncauTe 4acTOTHbIE KPUTEPUH YCTOMYHUBOCTH?

5. Cdopmynupyiite u  fgaiite  omnpeneieHue  KOPHEBOMY  KPUTEPHUIO
YCTOWYHBOCTH.

6. ChopmynupyiiTe u naiite onpeaeneHue KpuTepuio ycrounBoctu ['ypBuria.
7. Chopmynupyiite U aaiiTe ompeeneHue MnepBoil GopMyIHpOBKE KpUTEPHs
yCTOMUYMBOCTH Muxaiiiona.

8. ChopmynupyiiTe U AaiiTe OmpeneraeHre BTOPOH (HOpMyIHpPOBKE KpUTEPHS
yCTOMUYMBOCTH Muxaiiiosa.

9. ChopmynupyiiTe U naiiTe onpeaeiacHUe TPETbel POPMYITUPOBKE KpUTEPHS
yCcTOMUMBOCTH Muxaiiiosa.

10. ChopmynupyiiTe u nmaite ompeneieHue mo kputeputo HaiikBucra st
YCTOMYMBBIX PA30MKHYTBIX CHCTEM.

11. Chopmynupyiite u naite ompeneneHue mno kputeputo HailikBucra amns
HEYCTONYMBBIX PA30MKHYTBIX CUCTEM.

12. Chopmynupyiite u naite ompeneneHue mno kputeputo HailikBucra ans
aCTaTUYECKUX PA30MKHYTBIX CUCTEM.

13. Onpenenenne ycroiunBocTH 1o Jl-pa3OueHnro o ogqHOMY MapameTpy.

14. Yro Takoe ycroiiuuBas cucrema?

HaunmenoBanmue .
P ——— 7. Otuer no Jabopatopnoii padore «UcciienoBaHue KauyecTBa CHCTEMbI
aBTOMATHY€CKOI0 PeryJTupoOBaHUs»
cpeacTBa
3a/iaHue Ha BBITIOJHEHUE TA00OpaTOPHOU padOTHI:
1. [TonyuuTs 3 npuHIUNUAIbHON cxeMbl CAP cTpyKTypHYIO cXemy.
2. IlpousBecT HEOOXOAMMBIE pACUEThI JUIS OMpEAENICHUs 3a/Jar0IEro
BO3JECHCTBHUS.
[IpencraBnenue 3. MognenupoBanue CAP u nepexomnoro npouecca B cpene MATLAB
u conepkanue | (Simulink).
OIICHOYHBIX 4. OnpeneneHus KAYeCTBAa CUCTEMBI.
MaTepuaioB

Ilpumep 3a0anus.
CucTreMa aBTOMAaTHYECKOT0 PeryJIMPOBAHNS TeMIePATyPhbl B MOMeIleHUH
OOBEKT perympoBaHus — IOMEIICHHE.
Perynupyemas BennuuHa — TeMIiepaTypa BHYTPH MOMEIICHHS 0.




b T -

Puc. Cxema CAP temnepaTypsl:

1 — momenienue; 2 — TEII00OMEHHUK (Kasopudep); 3 — u3MepuTeIbHast
MoOCTOBasi cxema; 4 — 1ByX(a3HbIi UCIIOJHUTENbHBIN IBUTaTelNb; 5 —
nuddepeHranbHbI MArHUTHBINA YCHIINTEINb; 6 — KJIamnaH (3aciIOHKA).

JlnHaMu4ecKre CBOMCTBA 0OBEKTA PETYIMPOBAHHS U JIEMEHTOB CHCTEMBI
OIMCBIBAIOTCS CIEAYIOIIMMHU YPAaBHEHUSMU:

do

TOE + 0 = 0, + 06beKT perynnupoBaHus
U, =k;0 - patunk
d? d
T il + 2 =k,U — pBuratenb COBMECTHO C KflarnaHom

Tg% + 0 =kzu — kanopudep

TJZ—? + U =k4AU — MarHuTHbIA yeuUnurerb

AU =Uy- Uy~ cpaBH/BatOLMiA OpraH

rne Ty, T,, T3, T4 — IOCTOSIHHBIC BPEMEHH, C;
O — 3HaYCHHE TeMIIepaTyphl BO3ayXa B nomelneHu, oC;
0, — 3HAUCHHUE TeMIIepaTyphl BO3/lyXa Ha BBIX0JIe U3 Kasopudepa, oC;
k, k1, ko k3, k4 — kO3 dHUIMEHTBI Iepenaym;
f — BO3MymIatomIee BO3IHCTBHE HA 0OBEKTE PEryIHPOBAHNS;
U, — najienye HaNpsHKEHUs HA TepMOJaTIuKe, B;
AU — HanpspKeHHE Ha BBIXOJIE MOCTOBOM cXeMe (CHTHAJl pacCoTrIacOBaHMsA),
B;
U — IMHERHOE NepeMelleH e KIIaaHa, CM;
U — 3anaromuii curnan, B.

3Havenus napameTpoB dyeMeHToB CAP mo BapumanTam naHbl B Ta0mwuie 1.
3ajaHHOE 3HAYCHHE TeMIEepaTyphl B moMenieHuu 0 = 21 oC.

Bapuant Ty ) k ky ky ks k
Ne

1 900 0,07 0,25 0,15 0,001 9 2

2 100 0,08 0,19 0,4 0,002 14 1

3 500 0,1 0,35 0,2 0,003 11 4

[Tocrosinnbie Bpemenu 13 =18, T, =045.




Bcero mare BapuanTtoB cxem. K kaxmoi cxeme mo 10 BapuanToB
3Ha4eHUH  KodpuuueHToB.  3HaYeHHA  KOI(P(UIMEHTOB  BBIJAIOTCA
WUHAUBUAYAJIBHO.

OTtuer JOKEH colepKaTh

TuTyIBHBIN JTUCT

Tema

Lens paboThI

WNunuBunyansHOE 3a0aHUE

[Topsnox BeIMONHEHUS PabOTHI

MaremaTnueckas MOJEIb

I'paduku nepexoAHBIX MPOLIECCOB M YACTOTHBIX XapaKTEPUCTUK
BriBoabl

O NN R

TpeboBanus Kk 0OpPMIICHUIO OTYETA
1. Odopmisiars Ha nuctax popmata A4 ne4aTHbIM TEKCTOM.

[pudt 14 nr, Times New Roman.

Ao63am — 1,25 nr.

MeXCTpOUYHBII UHTEPBAJI — OJJUHAPHBIM.

Orctyn ciesa, cpasa — 0 cm.

WuTepan cBepxy, cHuzy — 0 nr.

BrIpaBHMBaHME 3ar0JIOBKOB — I10 LIEHTPY, BEIPABHUBAHUE OCHOBHOT'O

TEKCTa — I10 IIUPHUHE.

8. ®opmyIbl 10IDKHBI OBITH HAOpaHbl B peakTope popmya Microsoft.
@®opMyIIbI TOIKHBI OBITH IIPOHYMEPOBAHBI.

9. CtpykTypHBbIe, cXeMbl TpaduKu JOKHBI ObITH coxpaHeHsl u3 MATLAB.

10. CtpaHuisl NPOHYMEPOBAHBI.

Nk wbd

[lepeyeHp BOPOCOB JUIs 3aLIUTHI JaOOpAaTOPHOI paboThHI

1 KakoBbl mpuHITUIIEI paboThl U TocTpoeHus:t CAP?

2 Yrto Takoe yCTOWYMBBIA U HEYCTONUNBBIN pexum padotel CAP.

3 Yro Ttakoe nepenatouHas GyHKIUS O0bEKTa PEryIMpOBaHUS?

4 Kak cocTaBmsIOT (PyHKIIMOHAIBHBIE U CTPYKTypHBIE cXxeMbl CAP?

5 Uro Takoe mepexoaHas (YHKIHs 3JE€MEHTa U CHUCTEMbl aBTOMATHYECKOTO
perynupoBaHus?

6 [aiite ompenenenue mnoHsATHUs kadectBa CAP. KakoBa CylIHOCTH OIIEHKH
kayectBa CAP om nepexoaHbIM QyHKIHSM.

7 UTO Ha3bIBAIOT CTATUYECKUM OTKJIOHEHUEM?

8 Urto Takoe BpeMsl peryupoBaHus?

9 Uto nmpeacTariseT co0oit mepeperyaupoBanHue?

10 Yrto Takoe 4uciio nepeperyupoBaHuii?

11 Yro Ha3BIBAIOT JIOTApUPMUIECKUM JEKPEMEHTOM 3aTyXaHHs?

12 Yto Takoe KpUTHUECKUH KOIPPHUIMEHT YCHICHUS YCHIHMTEIBHOTO OpraHa
CAP?

13 Yro Takoe matemaruueckas mojens CAP?

14 KakoB IOPSJIOK COCTABJICHHS CTPYKTYPHOU cxeMbl MojienupoBanus CAP?

HaunmMmenoBanue
OLIEHOYHOI'0
cpeacTBa

Tect

IIpencrasnenue
U COJEpKaHUE

1. Jlononxure




OLICHOYHBIX
MaTepuaioB

Y CTpoiCTBO, C MOMOIIBIO KOTOPOTO B CUCTEMAaX PEryJIUPOBaHUs
obecrneunBaeTCs aBTOMAaTHUECKOE MOJICP)KaHUE TEXHOJIOTHUECKON BEIIMINHBI
OKOJIO 32/IaHHOTO 3HAYEHHS, HA3bIBAIOT aBTOMAaTHYECKUM

IIpasunvhuvle sapuanmel omeema: PeETyIATOPOM; PETYIATOP;

2. OT™MeThTe IpaBUIIbHBIM OTBET

Y CTpoiCTBO, C MOMOIIBIO KOTOPOTO B CUCTEMAaX PEryJIupOBaHuUs
o0ecrneunBaeTCs aBTOMAaTHYECKOE MOICP)KaHUE TEXHOJIOTHUECKON BEIIMINHBI
OKOJIO 33/IaHHOTO 3HAYEHHUS, HA3bIBAIOT

g ABTOMATHYECKUM PETYJISITOPOM
£ aBTOMaTHYECKUM JATYHKOM

£ aBTOMATHYECKUM 33JaTYMKOM

£ aBTOMATHYECKUM PErUCTPATOPOM

HanmMmenoBanune
OILIEHOYHOI'0
cpeacTBa

KOHTpOJII)HI)Ie BOITPOCHI

IIpeacraBnenue
U COJEpKaHuE
OLICHOYHBIX
MaTEpUaJIOB

Cemectp 5

1. OcHoBHblIe OHATHSA U onpeaeneHus TAY.

2. [IpyHnunuanpHas cxeMa aBTOMAaTUYECKOTO YIIPABIICHUS.

3. [IpuHIHUITBI yTIPABIICHUS.

4. Knaccuukaius CHCTEM aBTOMATHYECKOTO YMPABJICHHS (pEryJIUpOBAHUSA).
Bagauu TAY.

5. duddepennuanpHoe ypaBHEHHE Pa30MKHYTOM CHUCTEMBI M TOJIy4eHHE €€ U3
nepeaaTouyHon (GyHKINU.

6. OneparopHoe ypaBHEHHE PA3OMKHYTOW cucTeMbl. OpUTruHal, U300pakeHHe,
npeoOpaszoBanue Jlamnaca.

7.

[lepenaTounass QyHKUMS PA30OMKHYTOH CHUCTEMBbl U IMOJIy4eHHE €€ u3

i QepeHInanbHOTO ypaBHEHUSL.
8. XapakTepucTHIeCKOe ypaBHEHUE PA30MKHYTON CUCTEMBI.
9. HacTOTHBIE XapaKTEPUCTUKHU.

10.

11

MaremaTHudecKkre MOJIETH BXOTHBIX BO3ICHCTBHI.

. Ilepexonnas ¢pynkuus u e€ Buabl. BecoBast GpyHKIms.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.

TunoBsie TMHAMUYECKHE 3BCHbSI.

TuroBble 3B€HbS. Y CUIIUTEIIBHOE 3BEHO.

TunoBsie 3BeHbs. 3ama3IbIBaOIIEe 3BEHO.

Tunoseie 3BeHbs. IHEpLIMOHHOE 3BEHO.

Tunossie 3BeHbs. HTErpHpYyIOIIEE 3BEHO.

Tunosele 3BeHbs. Juddepeniupyroiiee 3BeHO.

Tumnoseie 3BeHbs1. KonebaTenpHOE 3BEHO.

Tunossie 3BeHbsI. AIEPUOANYECKOE 3B€HO BTOPOTO MOPSAKA.
Kiaccudukanmst THIIOBBIX 3BEHBEB.

CTpyKTypHBIE CXEMBI U MIepelaTOuHbIe (PYHKIIUU.

[TocTpoenue u MeTo aHaIU3a CTPYKTYPHBIX CXEM.

[Tepenatounsie pynkuuu cuctem. [locnenoBarenbHOE COETMHEHUE 3BEHBEB.
[TepenaTounsie pyHkuuu cucreM. [lapannensHoe COeTMHEHNE 3BEHBEB.
[Tepenatounsie pynkuuu cuctem. CucreMa ¢ 00OpaTHOI CBSI3BIO.
[lepenaTounast GpyHKIUS pa30OMKHYTOU CUCTEMBI.

[lepenaTounast GyHKIUS 3aMKHYTOM CUCTEMBI.

[TepenaTounas QyHKIHS 1O OUTHOKE.




29. IlepenaTounas GpyHKIHS IO BO3MYIICHHIO.

30. Ilepenarounbie GYHKIIMH CUCTEMBI C IEPEKPECTHBIMU CBS3SIMHU.

31. Cratuueckue 1 aCTaTU4E€CKUE CUCTEMBI.

32. IlepeHoc cymmaropa yepes3 y3ei 0 HalpaBJIeHUIO Iepejaul CUrHaJIA.

33. Ilepenoc cymmaropa uepe3 y3el IpOTHB HalpaBIeHUs epeaadu CUrHaia.
34. IlepeHoc y37a Wik CyMMaTopa 4epes3 3BEHO.

35. IlepeHoc y3i1a CyMMUPOBaHUS YEPE3 TOUKY.

36. IlepeHOC TOUKH BETBJICHUS YEPE3 Y3EIL.

37. IlepeHoc y31a CyMMHUPOBAaHUS YEPE3 3BEHO IO X0y CUTHAJIA.

38. IlepeHoc y3na cyMMuUpOBaHUs Yepe3 3BE€HO IPOTUB XO0/1a CUTHAJA.

39. IlepeHoc TOYKM BETBJICHUS YEPE3 3BEHO MO XOAYy CUTHAJIA.

40. IlepeHOC TOUKM BETBJIEHUS YEPE3 3BEHO MIPOTUB X0J]a CUTHAJIA.

41. IlonsaTre 06 yCTONYMBOCTH.

42. Kpurepuii ycroitunoctu ['ypBuna.

43. Kputepuii ycroiunBocT Muxaitinona.

44. Kpurepuit ycroiiunoctu HalikBucra.

45. KauectBo perynupoBanus. [IpsiMmble 1 KOCBEHHBIE MTOKA3aTEIIH.

46. IIpsmple MoOKa3aTeNy Ka4yecTBa: TOYHOCTH (BCE OIMIUOKN).

47. IlpsiMble TOKa3aTelud KaudecTBa: OBICTPOACHCTBHE, NEpeperyInpoBaHue,
YHCIIO KOJICOAHUIA 32 BpeMs PEeTyTUPOBAHUS.

48. KocBeHHbIE MTOKa3aTeIM KauyecTBa: 3armac yCTOWYMBOCTH U KOJIEOATEILHOCTh
CHUCTEMBI.

49. Tlonsitue cuHTEe3a CUCTEMBI. [[OHATHE KOPPEKIIMU CUCTEMBI.

50. Cunre3 CAP. Metonbl mnoBbiieHuss TouHOCTH. IlocnegoBatenbHast
KOPPEKIIHSL.

51. Cunte3 CAP. Metoas! noBsilieHust TOUHOCTH. [lapannenbHas Koppekuus.
52. Cunre3 CAP. Koppekuus no BO3MyIIEHHUIO.

53. CuHTE3 TUNOBBIX PETYJIATOPOB. 3aKOHBI perynupoBanus. I1 - perymasarop.
54. CuHTEe3 TUIIOBBIX PETYIATOPOB. 3aKOHbI peryaupoBanus. [N - perynarop.
55. CuHTE3 TUNOBBIX PETYJIATOPOB. 3aKOHBI perynuposanus. I[1/] - perynsrop.
56. CuHTE3 TUIIOBBIX PETYIATOPOB. 3aKoHbI peryaupoBanus. [IN]] - perynsarop.

Cemectp 6
1.  OcHoBHble noHATHS 0 AuckpeTHbIXx CAY. Knaccuduxamnus 1uckpeTHbIX

2 Umnynscubie CAY. [Tonstue 06 umnynbcHbix CAY.

3 Nmnynscubie CAY. Bunsl mogynsuun: AVUM, IHIWUM u BUM.
4.  Wmnynscubie CAY. AU-mMomxynarop.

5. Crpykrypnas cxema CAY ¢ AUM.

6 [TonsiTue o peneryaToi GyHKIUU.

7 [lonsTHE O Pa3HOCTHBIX YPAaBHEHMSIX.

8.  JluckperHoe npeobdpaszoBanue Jlammaca (D-npeobpazoBanue).
9.  Z-npeobpazoBaHue.

10. Tabnuua Z-npeoOpa3zoBaHUs TUIOBLIX (YHKIUN BPEMEHH.

11. TIlepenarounble (QyHKUUMH PA3OMKHYTBIX M  3aMKHYTBIX HMMITYJbCHBIX
CAY.

12.  IlocTpoeHue nepexoqHON XapaKTepUCTUKU UMITyJIbcHON CAY.
13. TloHsATHE O YAaCTOTHBIX XapaKTEPUCTUKAX HUMIYJIbCHbIX CAY.
14. Teopema Korenpaukona-llleHHOHA.




15. Amnanmu3s ycroitunBoctr uMnyiabCcHbIX CAY ¢ AUM. O6mmue cBeneHus.
16. AnreOpandeckuii KpUTEpHiA yCTOWIMBOCTH (aHANOT KpuTepus [ 'ypBuia).
17.  Anrebpanueckuii kpurepuii [llyp-Kona.

18.  Amnanor xputepus Muxaiinosa.

19. Amnanor kputepus HaitkBucra.

20. BnusHue KBaHTOBAaHHS Ha YCTOMUYMBOCTb MMIysbcHON CAY. AHanu3
kadyecTBa UMNyJibCHbIX CAY ¢ AUM. Cunre3 umnynbcHbix CAY ¢ AVM.

21. Peneiinbie CAY.

22. JluneapuzoBannsbie mupposic CAY. O0mue cBeneHus.

23.  CrpykrypHas cxema LHAC.

24. OO6oOmeHHas cTpykTypHas cxema nudposoii CAY.

25. Tlepenarounsie (pyHKIMU dr1eMeHTOB uppoBoit CAY.

26. Ilepenatounas ynxrus ALIT.

27. Tlepenarounas ¢pynkuus LIBM.

28. Ilepenatounas ynxrus [TAIL.

29. CrpykrypHas cxema nuHeapuszosanHoil [TAC.

30. OmneHka yctoluMBOCTH M KaudecTtBa JimHeapuzoBaHHOM [[AC. Cunres
LHAC.

31. Amnanu3 paBHOBECHBIX PeXKUMOB. OCHOBHBIE MOHSTHSI.

32.  Crpykrypa 0600menHoi HenuneitHoi CAY.

33. TunoBble HETMHEWHBIE XaPAKTEPUCTUKHU.

34.  Meroabl TMHEApU3aUU HETMHEHHBIX MOJIEIIEH.

35. AmnHanu3 TOBEACHUS CHUCTEMBbI yMpaBiieHWs Ha (Ha30BONM IUIOCKOCTH
(meton da3oBbIX TpackTOopuii). OCHOBHBIC TOHSITHSL.

36. Tabnuia ¢a3oBbIX TOPTPETOB, MEPEXOTHBIX XaPAKTEPUCTUK U JHUATPAMM
TIOJIFOCOB.

37. Mertonpl mocTpoeHus (Ha30BBIX TOPTPETOB.

38.  VYcroitunBocTh mnonoxeHu paBHOBecus. Ilonarue ycroilumBoCTH
HEJIMHEHHBIX CUCTEM.

39. Ilepsslit MeTon JIsamyHoBa.

40. Bropoii meton JlsnyHoBa.

HanMmeHnoBanue
OLIEHOYHOI'0 KII
cpeacTBa
Mpumep 3apanusa_1ig K11
Pacyer u ¥icclieIoBaHKe IMHAMUKA aBTOMATHYECKOM CHCTEMBI PErYIMPOBAHKS
TEMIIEPATYPEI
Kanan perynupyrormiero Bo3aeicTsus (M3MEHEHUE 3aaHusl PEryJsaTopy
Ha 1-°C - kpuBas pa3roHa o0bEKTa)
[pencraBnenue Tabmmua 1
U COmEepKaHUeE Bpems,
P 01051 1 |15 2 (25| 3 (35| 4 45| 5 (556|657 1|75
OLICHOYHBIX {, MHH.
MaTepUaoB Tapa-

merp, (10,0)10,1)10,3110,6/10,8|11,5|12,4|13,113,5{13,8|14,3|14,8| 15|15,3{15,6]| 16
e, °C

Kanan Bo3mymaromero Bo3zaeiicTBus (m3meHenne Ha 20% xoma
PErYIHMPYIOIIETO OpraHa) - nepegaTodyHas GyHKIUsS oOObEeKTa B  BHUIL




_ K
Tp+1’

anepuoInYeckoro 38eHa [-ro nopsaka: Wf06 TIe

K=0,7; T=1,2 mun.

[Topsimox paGoThI:
1. Omucanme ACP: ¢QyHKIMOHANIBHAS W CTPYKTypHash CXeMa CHCTEMBI,
nepenaToyHble (PyHKIMU, CUCTEMBI 110 KaHalaM PEryJIHMpPOBaHUS U BOSMYIIICHHUS.
2. OmpeneneHue mapaMeTpoB IMepenaTOYHON (GyHKIMH O0BEKTa MO KaHAIy
pEryIHpOBaHUs MyTeM 00pabOTKH SKCIIEPUMEHTAIBHOM MepexoaHON (YHKITUH.
[TpoBepka agekBaTHOCTH NOITy4YeHHOM Mojenu. [Toctpoenne ADX oObekTa.
3. IlocTpoeHue B MJIIOCKOCTU MapaMeTpoB HacTpoitku [I-perynsaropa rpaHuisl
00JIaCTH yCTOMYMBOCTH W T'PAHUIBI O0OJACTH 33JaHHOTO 3amaca YCTOWYMBOCTH
no kpurepuro m = 0,221.
4. Onpenenenue ontumanbHbix HacTpoek I1U, TTN]] — perynsaropos.
5. Tloctpoenue rpadukoB mnepexoanbix mpomeccoB ACP ¢ IIH, TIN]
perynsitopamMu: 1) mpu CTyneH4aToM BO3JCHCTBUM MO KaHAy PEryJupOBaHUs;
2) mpH CTyNeHYaTOM BO3JICHCTBUU MO KaHATy BO3MYIICHUS
6. AHanu3 KauecTBa MEPEXOHBIX MPOLIECCOB B CUCTEME C Pa3HbIMM 3aKOHAMU
pEryIupoBaHUsl.
@OyHKIMOHAIbHASL CXeMa aBTOMaTUUYECKON CUCTEMBI PETYJIUPOBAHU:

-

JJI IpOMesKYyTOYHOM aTTeCTALMU:

HaumenoBanue
OLICHOYHOI'0
cpeacTBa

DK3aMeH

IIpencrasinenue
U COZIEpIKaHue
OLICHOYHBIX
MaTepHaoB

Oyenounvie Mamepuavl, 8bIHECEHHbLE HA IK3AMEH, COCMOAM
IK3AMEHAYUOHHBIX OUNEMO8, COOepIHCAUUX 08A MeOPemUYecKUx 60npoca u
00HY NPAKMUYECKYIO 3a0a4y 0Ji NPOSEPKU MeopemuiecKux u
NPAKMUYECKUX HABIKOB.

Bcezeo 40 sx3amenayuonnvix o6unemos.

Ipumepwl dK3aMeHAYUOHHBIX OUIENO8!

Buier Ne 1

1. OcHoBHbIE TTOHATHS U onipeaesneHust TAY.

2. [lepegaTounast GYHKIHS IO BO3MYIICHHIO.




3. 3apmaya:

3BeHbs ¢ nepenarounbiMu QyHkmusmMu Ki(p) = p u Ky(p) = 1/p
COCIIMHSAIOTCS napaiesbHO. K napaieIbHOMY COCIMHEHUIO
MOCJICIOBATEIbHO TPUCOCIUHSIOTCS 3BCHO C MEPEeJaTOYHON (YyHKIUEH
Ki(p) = pki/(p + 1) . TlomyueHHOE COEIUHEHHE OXBATHIBACTCS MATKOM
obpatHoil  cBsa3pt0  (uepe3  auddepeHmupyromee  3BeHO).  Haiitm
nepeaaTouHy0 (PyHKIIUIO CUCTEMBI.

Bujer Neo 2
1. IlpuHnMnManbHAs cCXeMa aBTOMAaTUYECKOTO YIIPaBJICHUSI.

2. [lepenarounbie PyHKIIMHA CUCTEMBI C TIEPEKPECTHBIMHU CBSI3SIMH.

3. 3amaua:

Cucrema onucsiBaetcs auddepeHnaaIbHbIM YPaBHEHHEM
d4y d2y
— - ——+10y =kx
att  ar?

Onpenenuts 1Mo Kputeputo MuxaitinoBa, OyIeT T yCTOWIUBOM 3Ta
cucrema?

Bujer Ne 3
1. [TpuHLIUIIBI yIIpABIICHUSI.
2. CTaTH4ecKHe U aCTaTUUYECKUE CUCTEMBIL.

3. 3anaya:
Cucrema OnurChIBaeTCS XapaKTEPUCTUICCKUM YPaBHEHUEM
27 +8p*+11p+k=0.
CoctaBuTh IS OTOTO ypaBHEHHs ONpeAeTHuTeNs [ypBUIA W
BBISICHUTh YCTOMUUBOCTh CUCTEMBI B ciydae k = 4. Haiitu xoaddunuent k
Ha I'PaHUILIE YCTOMYHUBOCTH.

Buer Ne 4

1. Knaccupukamuss ~ cUCTeM  aBTOMAaTHYECKOTO  YIPaBIICHUS
(perynupoBanust). 3agaun TAY.

2. HepeHoc cymMMarTropa 4Yepe3 y3€J II0 HaAIlIpaBJIICHUIO IIE€pcaadu
CHI'HaJia.

3. 3apmaya:

WuTerpupytoiiee 3BeHO ¢ mnepenaTouHou ¢yskuuein Ki(p) = ki/p
COCIMHSETCS TOCIIEAOBATENFHO C peabHbIM U (HEPEHIUPYIOMNM 3BEHOM,
nepenatouHas pyHkius koroporo Ko(p)=kap/(Tp+1).

Haiitu nepexoanyto pyHKHIO.

Buaer Ne5




1. JuddepenunanbHoe ypaBHEHHUE PA3OMKHYTOW CHUCTEMBI U
NoJy4YeHue e€ U3 nepeaaTouHon (yHKIHH.

2. Ilepenoc cymmaTopa uepe3 y3ei MPOTUB HalpaBiICHUS Iepenadu

CHUTHaJIA.
3. 3amaya:
3BeHbA C MepeIaTOYHBIMU (PYHKITUSIMHU:
_ 1 k
Ki(p)=— Ky(p) =—
p P

b

COEMHSIOTCA NapaJJIENbHO OJHOHAIPABJIEHHO, MOCIE YEro CucTema
3ambIkaeTcs. Ilo xpurepuro MuxainoBa u 1o kpurepuro I'ypeuna Haiity,
OyJIeT i cucTeMa yCTONYHBOM?

Buuer Ne 6

1. OnepatopHoe ypaBHEHHE pPa30MKHYTOM cucrteMbl. Opurusali,
u3o0pakenue, npeodpazoBanue Jlamnaca.

2. IlepeHoc y31a Win cymMMaTopa yepe3 3BEHO.

3. 3apaua:
Tpu 3BeHa, KaXk10€ C MepenaTOuHON (PyHKITHEH

Kp)=p,
Coemuusrorcss mocienoBarelibHO. CHCTEMa 3aMBIKAETCAd MSITKOU

oOpatHo#t cBsi3bi0 (uepe3 nuddepenmupytomiee 38eHo). Haiitu JIAUX.

Bujaer Ne 7

1. Ilepenarounast pyHKIMS Pa3OMKHYTOH CHCTEMBI U TOIyYeHHE €€
u3 muddepeHnnanbHOT0 ypaBHEHUS.

2. IlepeHoc y31a cyMMHPOBAHUS Y€pe3 TOUKY.

3. 3agaua:
3BeHo, AuddepeHnnanbHoe ypaBHEHHE KOTOPOTO
d
Y- 2 =X,
dt

OXBAaTBHIBACTCSI )KECTKOW (Uepe3 YCWIHTEIHHOE 3BEHO) OTPHUIATEIIEHON
00paTHO¥ CBS3BIO.

3anucarthb nepeaarounyo GpyHkuro, mocrpouts JJAUX.
Buner Ne 8
1. XapakTepucTHuecKkoe ypaBHEHHE PAa30MKHYTOH CUCTEMBI.

2. IlepeHoc TOUKH BETBIEHUS Yepe3 y3ell.

3. 3agaya:
Cxema OIUCBIBACTCS XapaKTePUCTHUCCKUM YPaBHEHUEM
p3 + p2 +1=0.




Onpenenuts 1Mo Kputeputo MuxainoBa, OyIeT T yCTOWYUBOM 3Ta
cuctema? [Ipoeputs no kputeputo ['ypBuna.

Bbuaer Ne 9
1. YacToTHBIE XapaKTEPUCTUKH.

2. IlepeHoc y3ma CyMMHpPOBaHHS Yepe3 3BEHO I10 X0y CHTHaA.

3. 3anaya:
Cucrema ONUCHIBACTCS XapaKTEPUCTUUECKUM YPABHEHUEM:
ayp* +72p*+47p+8=0.
CoctaButh omnpenenutenb [ypBHIIa W BBISICHUTh YCTOMYHMBOCTH
cucTeMbl ipu ap = 4 . Kakum Oyzer ao Ha rpaHuie ycTOH4nBOCTH?

Bujer Ne 10
1. MaremaTnyeckue MOJEIN BXOIHBIX BO3IEHCTBUHA.

2. Ilepenoc y31a CyMMHPOBaHHMSI Ue€pe3 3BEHO MPOTUB X0J1a CUTHAJA.

3. 3agaua:
N3BecTHa nepeaatouHas QyHKIUS 3aMKHYTOW CHCTEMBI:
— k
W = .
ptk

Kakoe TumoBoe 3BeHO ObUIO 3aMKHYTO?  3amuicaTh  €ro
nuddepeHaIbHOe ypaBHEHHE.
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