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Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM

3AE
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[porpammy muctmruiHbl paspadoran(a)(n): lnxanés A.M.

1. IlepeyeHb MIAHNPYEMBIX Pe3YJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEMbIMUI
pe3yabTatamu ocsoenusi OIIOII BO

OO6yuarnImuiics, OCBOUBIINE QUCIWIUTAHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIIeTeHIHH npuoodperaemMoii KoMIeTeHIUH
IK-6 CriocoOeH BhIOMpaTh NPOrpaMMHOE OOeCTieueHre 1JIs1 CUCTEMbI yIPaBJIeHUs] THOKMMU

IIPOMN3BOACTBEHHBIMH CUCTEMAaMU B MAllIMHOCTPOCHUU

TIK-9 CriocoOeH COCTaBJIATh MaTeEMAaTHUECKUE MOJCJIN MEXATPOHHBIX N pO60TOTeXHI/I‘IeCKI/IX CUCTEM,
X IMOACUCTEM U OTACJIbHBIX JICMCHTOB U Moayneﬁ, BKJIIO4YaA I/IH(i)OpMaHI/IOHH])Ie,
PJICKTPOMEXAaHUYECKUEC, THIPABINICCKUEC, IJIEKTPOTUAPABIINYECKUE, JICKTPOHHBIC YCTpOfICTBa
1 CpeCTBa BBIYUCIUTENBHON TEXHUKU

OO6yuarnmuiicss, OCBOUBIINI JUCHUTUIAHY (MOIYJIb):

HoyokeH 3HATh:

- OCHOBHBIE ITPUHIIMITBI TOCTPOSHKS M OCHOBHBIE METO/IbI aHAJIM3A U CUHTE3a CUCTEM
ABTOMATUYECKOTO YIIPABJEHUS, BKJIIOUYAIOIIME TOCTPOSHUSI MATEMATHUYECKUX MOJieJiell OObEKTOB U
CHCTEM,- METO/Ibl UCCIIEOBAHUS YCTOMUMBOCTH M KQUECTBA CHCTEM

JloKeH yMeTh:

- IPOM3BECTH BHIOOP (DYHKIIMOHAIBHBIX 37ieMeHTOB CAY, OCTPOUTh MAaTEMaTHYECKUE MOJIEIN

3JIEMEHTOB U CHUCTEM; - IPOU3BECTH MPeodpa30BaHre MaTeMATHUECKUX MOJIEIICH; - TPOBECTH AUHAMUIECKUH pacyer; -
npousBectu cuHTe3 CAY ¢ 3ajaHHBIMU IUHAMUYECKUMU CBOMCTBAMU

JlomxeH B1afeTh:

- COBPEMEHHBIMU TEHJIEHIUSIMU PA3BUTHS SJIEKTPOHUKU, N3-MEPUTEIHLHON U BbI-UUCIUTEIbHOI

TEXHHUKH, MTH(POPMAITIOHHBIX TEXHOJIOTHH JUTs pacyeTa U MPOEeKTUPOBAHUS MEPCIIEKTUBHBIX CUCTEM U

CPE/ICTB yIpaBJIEHUSI;

I[OJ'DKGH AE€MOHCTPUPOBATDH CIIOCOOHOCTh Y TOTOBHOCTb:

- [IOCTPOCHUSA 1 TUHAMHUYECKOT'O pacyeTa CAVY ¢ NIOMOIIBbIO YaCTOTHBIX METOJO0B U METOJ0OB

IIPOCTPAHCTBA COCTOSTHHH C MPUMEHEHHUEM HSBM, TMOCTPOCHUA IKCIIEPUMEHTAJIbHBIX XapPaAKTEPUCTUK
9JIEMEHTOB U CUCTEM. - IPUMEHATH PE3YJIbTaThl OCBOCHUA JUCHUIIINHBI B HpO(beCCHOHaHbHOﬁ OEATCIIBHOCTH.

2. MecTo nucuumiuHbl (Moayas) B ctpykrype OIIOITI BO

HanHas aucruruinHa (MoayJb) BKoueHa B paszaen "b1.B.JIB.09.01 Jucturael (MOAyn)" oCHOBHOHM MpogheCCHOHATIbHOM
oOpasoBaresbHOM nporpammsl 27.03.02 "Ynpasienue kauectBoM (Y1paieHue poOOTU3MPOBAHHBIME MIPOU3BOICTBEHHBIMU
cucTeMaMu)" M OTHOCUTCS K JUCHMIUTMHAM 1o BeIGopy yactu OITOIT BO, ¢hopmupyemoii yqacTHUKaM# 00pa30BaTeIbHbIX
OTHOIIIEHUH.

OcBaunBaercs Ha 3 Kypce B 5 ceMecTpe.

3. O0peM qucHUIIIMHBI (MO/IYJIsI) B 3aY€THBIX €IHHHIAX ¢ YKa3aHHeM KOJINY€eCTBA YacOB, BblIeJIEHHbIX HA
KOHTAKTHYIO PadoTy 00yJaomuxcsi ¢ Npeno/japareJemM (Mo BHAaM y4eOHbIX 3aHSATHII) 1 HA CAaMOCTOSATENbLHYIO
padoTy obyuarommxcs

O06m1ast TPyIOEMKOCTh AUCIMIUIMHBI COCTABIIAET 5 3aueTHHIX (bie) enuHutl(bl) Ha 180 waca(oB).

KonraktHast padota - 72 yaca(oB), B TOM 4KcIie JeKIuu - 36 yaca(oB), MpakTUIECKHe 3aHsTHs - 36 yaca(oB), JabOpaTOpHbIe
pabots! - 0 yaca(oB), KOHTPOJIb CAMOCTOSITENILHOW padoThI - O yaca(oB).

CamocrosiTenbHast padoTa - 72 yaca(oB).
Kontpons (3auér / 3x3amen) - 36 yaca(oB).
dopma MPOMEKYTOUHOTO KOHTPOJISI JUCLMIUIMHBL: 9K3aMEH B 5 ceMecTpe.

SAEKTPOHHBH
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4. Conep:xanne qUCHHILIHHBI (MOYJisI), CTPYKTYPUPOBaHHOE N0 TeMaM (pa3/iejiaM) ¢ yKa3aHHEM OTBE€/IeHHOT'0 Ha
HUX KOJIHYECTBA aKaJeMHYeCKHX YaCcOB ¥ BH/IOB y4eOHBIX 3aHATHI

4.1 CTpyKTypa 1 TeMaTH4eCKHIl IVIaH KOHTAKTHOW U CAMOCTOATEJbHON PA6OThHI 0 AV CHHUILINHE (MO/IYJIIO)

Buasl 1 yacel KOHTaKTHOI PadoTHI, Camo-
HX TPYAOEMKOCThb (B yacax) cTod-
N Pazgeant qucuumimnnb / Ce- lexmun,Texmmn|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJs MECTP| Bcero | B 3JI. | YeCKHe | YeckHe | TOpHbIE |TOpHbIe | Hasd
¢dopme BansaTusd,| B 3J. |[pabdoThl,| B3I pa-
Bcero | copme | Bcero |cpopme | OoTa
Tema 1. Beenenue.[IpuHIMITE TPOEKTHPOBAHUS
1 CAY, knaccudpukaims CAY cratuyeckoe u 5 1 0 1 0 0 0 2
ACTaTMYECKOe PeryIrupoBaHUe
Tema 2. [Ipeo6pazosanue Jlamnaca Omnpenenenue,
2. |cBOHCTBa U MPOCTENILNE TEOPEMBI 5 1 0 1 0 0 0 2
3. |Tema 3. OyHKIMOHAIBHbIE JIEMEHTHI 5 1 0 1 0 0 0 2
4. Tema 4. YacToTHble (DyHKIIMM, YACTOTHBIE 5 1 0 1 0 0 0 4
XapaKTepUCTHKH.
5. [Tema 5. luHAMUYeCKHE 3BEHBS 5 2 0 2 0 0 0 4
6. |Tema 6. CTpyKTypHBIE IpeOOPa30BaHHMS. 5 2 0 2 0 0 0 4
7. (Tema 7. YcroitunBocts CAY 5 2 0 2 0 0 0 2
8. |Tema 8. Iloka3zarenu kauecTsa. 5 1 0 1 0 0 0 2
9. [Tema 9. Cunre3 CAY 5 1 0 1 0 0 0 2
10. Tema 10. OcoGEHHOCTHY 1 CBOWCTBA HEJIMHEWHBIX 5 1 0 1 0 0 0 4
CcUCTEM
11.|Tema 11. Meton ¢a30BO# IJIOCKOCTH. 5 2 0 2 0 0 0 4
12.|Tema 12. ABtokonebanus CAY 5 2 0 2 0 0 0 4
13.|Tema 13. HenmueitHast KoppeKuus 5 2 0 2 0 0 0 4
14. Tema 14. OcobeHHOCTH UG POBBIX CUCTEM. Z- 5 2 0 2 0 0 0 4
peoOpa3oBaHue
15.|Tema 15. Pa3sHOCTHBIE YpaBHEHUS 5 1 0 1 0 0 0 2
16.|Tema 16. Ilepegatounsie ¢pynkuuu LIC. 5 1 0 1 0 0 0 4
17.|Tema 17. Anamus LIC. 5 2 0 2 0 0 0 4
18.|Tema 18. YcroitunBocts LIC 5 2 0 2 0 0 0 4
19.|Tema 19. YacroTHsle (hyHKIHN. 5 2 0 2 0 0 0 2
20. |Tema 20. Cunre3 CAY 5 1 0 1 0 0 0 2
Tema 21. YpaBHeHUs JUHAMUKH KaKA0r0 U3
21. |dpyHKIMOHATBHBIX 351eMeHTOB CAY 5 1 0 1 0 0 0 2
2. Tema 22. UccnenoBanue ycroiunocti CAY. 5 1 0 1 0 0 0 2
23.[Tema 23. Cunte3 CAY. 5 1 0 1 0 0 0 2
24.|Tema 24. Meton BeCOBBIX (DYHKITHH. 5 1 0 1 0 0 0
25, Tema gS. Ontummsanusa CAY 1npu citydaiiHbIX 5 1 0 1 0 0 0
BO3/ICHCTBUSIX.
26. Tema 26. CuHTE3 ONTUMATIBHOTO (PUIIBTPA. 5 1 0 1 0 0 0 4
lToro 36 0 36 0 0 0 72

4.2 Cogep>kanne qUCIUATLIHHBI (MO TyJIs1)

Tema 1. BBenenue. Ilpunmunsl npoexktupoBanust CAY, kaaccudukanusa CAY,craTuueckoe U acTaTuueckoe
peryJinpoBaHue
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ABTOMaTH3aIMS M MEXaHU3aLlMs [TPOU3BOJCTBA. Y IpaBlieHNe, OOBbEKT YIIPaBJIeHHUs,

yIIpaBJisieMble BEJIMIMHbI, YTIPABISIONINE ¥ BO3MYIIAIONIME BO3AEHCTBUA. ABTOMATHYECKOE
yIIpaBJICHUE, aBTOMATUYECKOE YIIPABJIAIOIIEE YCTPOUCTBO, CUCTEMA aBTOMAaTUIECKOTO yIPaBJICHUS.
Pa3zoMKHYTHIE U 3aMKHYTHIE CHCTeMBI ynpasiieHus. [lonsatre o6paTHo# cesi3u. [loacucremsl
ABTOMAaTUYECKOIO PeryupoBaHus. ABTOMaTHUECKU peryasaTop. OCHOBHbIE (DyHKIIMOHAJIbHBIE
3JIEMEHTHI PEryJIsATOpa U aJITOPUTM ero (byHKIHMOHUpOoBaHHs. CIIOCOOB peatn3alyy alrOpuTMOB
peryiupoBaHus. AHaJIOTOBbIE U IIU(PPOBbIE PEryJIATOPHI

Tema 2. Ilpeo6pa3oBanne Jlanaca OnpeaeieHne, CBOMCTBA U NPOCTEHINNE TEOP eMbI
JIMCKpeTHbIe MOJICIIY CUCTEM YIIpaBJICHHsI. DTaIlbl IIOCTPOCHUS MaTeMAaTHIECKON MOJIEIN

JIMHEWHOM CUCTEMBI C aMIUTUTYAHO-UMITYJIbCHOW MOy IsILIel. Pa3ioxkeHre UMIyJIbCHOTO 3JIeMEeHTa
Ha WeaTbHbIA UMITYJIbCHBIN 3JIeMEHT U (hOPMUPYIOIINI 3JIeMeHT. BBIXOIHbIe UMITYIbCH HAEaTbHOTO
UMITyJIbCHOTO 3J1eMeHTa. [Ipumep popmupyroiero asieMeHTa A1 NpsMOyroiabHON (opMBI 5
MMIYJILCOB: TiepeiaTouHast (pyHKIus. [lepeHoc BHEITHETo BO3IEHCTBIS Ha BXOJ] HMITYJILCHOTO
37eMeHTa. 3aMeHa ACHCTBYIOLIMX B HETPEPHIBHOM YaCTH CUCTEMBI HEIIPEPHIBHBIX CUTHAJIOB HA
(pukTUBHBIE TUCKpeTHBIe cuTHANIBL. Permerdateie (pyrkimu. PasHocTHbIe ypaBHeHUs. PazHOoCTH
Pa3NIUYHBIX TOPSIKOB. [IMCKpeTHBIE TepeJaTouHble (PyHKUIUH. PeleHre pa3HOCTHBIX YPaBHEHUH.
HuckperHoe npeodpaszosanue Jlarnaca, Z-npeodpasoBanue. OCHOBHBIE CBOICTBA Z-TIpeoOpa30OBaHusI:
JIMHEWHOCTh CIIBUT BO BPEMEHHOM 00JIaCTH, HAYaJIbHOE M KOHEYHOE 3HaYEeHHE OPUTHHAIA.
[Ipumenenue npeodpazoBanus Jlamaca K MOAEIMPOBAHHON MOCIIEOBATEIBHOCTH WICATTBHBIX
“MIyIbCOB. [IpoxoxkaeHre BEIXOAHOTO CUTHAJIA UICATBHOTO MMITYJIbCHOTO JIEMEHTA Yepes
JIMHEWHYIO YacTh CUCTEMBI. Z-TIpeoOpa3oBaHKe peaKliy JIMHEHHON YacTh CUCTEMBI Ha
MOJYJIMPOBAHHYIO MOC/IEIOBATEIHOCTD NACATBHBIX UMITYJIbCOB. [lepenaTounas (byHKIMSI CHCTEMBI B
(opme Z-nipeodpazopanus. [Ipumep pacuera peakiii UMITYJILCHOW CUCTEMBI Ha BXOJHOE
BO3JEHCTBUE

Tema 3. (I)yHKlll/IOHaJI])HLIe 9JIEMEHTBI
OcCHOBHBIE q)yHKIII/IOHEU'[I)HI)IC COCTaBJIAIOIIUEC CAY - 00bexT yhupaBJi€HUA, YYBCTBUTEJILHLIE U
KOPPEKTUPYIOIINE JIEMEHTDI, JaTYNKH, TEHCPATOPHI.

CucTeMbl aBTOMAaTHYECKOTO YIIPABJICHNS OTJIMYATCS APYT OT Ipyra 00beKTaMM YIIPaBJIeHUs, KOHCTPYKIMEH YIIPaBJISIONIIX
YCTPOKCTB, (PU3NYECKON MPUPOION 3aIAIONIUX U YIIPABJISIIONINX BeJIMYUH. TeM He MeHee B He3aBUCUMOCTH OT 3TUX Pa3jInyuii B
CAY cylIecTBYIOT JIEMEHTHI, BBIIOJHsIONME oquHaKoBbie (pyHKIUH. 151 CAY MOKHO N300pa3uTh (DYHKIIMOHAIBHYIO CXEMY,
XapaKkTepu3ymoiyio (GpyHKIIUHU, BHIIOTHSIEMbIE OTJEIbHBIMU 3JIeMEeHTaMU. Boiienum creayoniye (pyHKIIMOHATbHBIE JIEMEHTHI:

. O6bexr ynpasienus (OY)

. IsmeputensHoe yctporictBo (13.Y)

. 3aparomee ycrporctso (3Y)

. CpaBHuBamIIee ycTpoicTBo (31eMeHT cpaBHeHus) (CY)
. YemnmurensHoe yerpoiicto (Ve.Y)

. KoppexTtupyromee ycrpoiicto (KY)

~N N L AW =

. UcnnomurensHoe ycrporictso (UY)

Tema 4. YacToTHbIe (DYHKIMH, YACTOTHbIE XapaKTEePUCTHKH.
OnpeneneHre YacTOTHBIX (DYHKIIUH U YaCTOTHBIX XapaKTePHUCTHK, UX CBOICTBA.

YacrorHyio nepeaatounyio gyskimo W(j7), SBisiomnryocss KOMIUIEKCHBIM BRIPAKEHHEM, MOKHO MPEJICTABUTD B BEKTOPHOM
¢opme. I1py M3MEHEHNHN YaCTOTHI BXOJHOTO CUTHAJIA B MpejieiaX -<< +KOHeIl BEKTOpa OIHIIET roforpad, KOTOPhI Ha3bIBAIOT
aAMIUTUTYJHO-(pa30BOM YaCTOTHON XapaKTepucTUKON(ADPYUX).

ADUX crpoutca no Toukam. OTpunarenbHast BeTBb XxapakTepucTuk APUX npu 3epkaibHO oTpaxaeT BeTBb. [loaToMy nmpu
aHaJM3e CUCTEMBI IOCTATOYHO NMOCTPOUTH MOJIOKUTEIbHYI0 BeTBb ADPYX npu n3MEeHEeHNH 4acTOTHI.

Tema 5. /Iunamnueckue 3BeHbS

Arnieprioguyeckoe, HHTerpupyolee, auddepeHnupyolee, KojaedaTeabHoe 1 3ara3ibBalolee

3BeHbs.

SAEKTPOHHBH
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B 3aBucumocTu or Ha3HauyCHuA, 0oco0eHHOCTER KOHCTPYKIIMU U TPUMEHEHHBIX JIEMEHTOB B COCTABE TOM WM UHOHN CUCTEMBI
ABTOMATUYECKOI'O YIIPABJICHUA MOT'YT OBITH CAMEIE pa3H006pa3H1>Ie (1)yHKL[I/IOHaJ'[I>H]>IC 9JIEMEHTDI, YUCJIO KOTOPLIX B ITPUHIIUIIE
HE OI'paHUYCHO. OHHaKO caMbIC pa3H006pa3HLIe (0] (1)I/I3I/I‘{CCKOﬁ IMMPUPOAEC JIEMEHTAPHBIC q)yHKHI/IOHaI[I)HLIe JICMEHTHI MOKHO
OIM1cCaTb OrpaHUYCHHBbIM YUCJIIOM PA3JIMYAOIINXCA 110 BULY ,HI/Iqu)CpeHHI/IaHLHLIX ypaBHeHHﬁ. HassaHHOe 00CTOSITEILCTBO
MNpUBOAUT K TOMY, YTO YHCJIO paBHOBHHHOCTeﬁ CTPYKTYPHBLIX 3BEHLEB (T.e. OIIMCBIBAEMBIX OTJIMYAIOIIMUMUCA
,HI/ICI)CI)CPCHHI/IaHLHI)IMI/I ypaBHeHI/IHMI/I) CHUCTEM aBTOMATHUYECKOI'0O YIIpaBJI€HUA HEBEJIUKO.

INockonbKy IpyU MATEMATUYECKOM OIMMCAHUHN (PYHKIIMOHATIBHOTO 3JIEMEHTA MOPSAAOK AnddepeHIMaIbHOTO ypaBHEH) s
OrPaHUYMBAIOT BTOPHIM MOPSAKOM, TO BO3MOXHBI CJIEIYIOIHe NATh THIIOB ONUCAHKS (17151 OOBIKHOBEHHBIX JIMHEHHBIX CUCTEM):
g depeHIaIbHoe ypaBHEHHE HyJIeBOTO TOpsiIKa; TudpepeHInaibHoe ypaBHEHHE TIEPBOTo MopsiAKa; AuddepeHnuaisHoe
ypaBHEHHE BTOPOTO MOPsAAKA; (PYHKIMS UHTET pUpoBaHust; PyHKIMs A depeHupoBanus. [lepedncieHHble IATh OMMCaHIHA
paccMaTpHUBAIOTCS B KAYECTBE TUIIOBBIX CTPYKTYPHBIX 3BEHbEB OOBIKHOBEHHOH JTMHEHHOM CUCTEMbl aBTOMATHYECKOTO
yIpaBJIeHHUsI.

Tema 6. CTpyKTypHBIE IPE0OpPa30BaHUS.

CriocoObl MpUBEIEHNS CTPYKTYPHBIX CX€M K KAHOHMYECKOMY BHJTY.

B niporiecce aHaym3a WM CHHTE3a CTPYKTYP CHCTEM aBTOMATHYECKOTO
YITpaBJIEHU I TIOJIE3HO MCTIONIB30BaTh MPaBUIIa MPeoOpPa30BaHusl CTPYKTYPHBIX CXEM
C LEJIbI0 UX YIIPOIIEHUsI, BHISIBICHUSI X OCOOEHHOCTEH U 00JIerYeHust BOCIIPUSTHSL.
Mo3XHO yKa3aTh iBa OCHOBHBIX IIPaBUJIa MPeoOpa3OBaHus CTPYKTYPHbIX

CXeM: TIEpEeHOC TOUKY Pa3BETBJICHUS U MIEPEHOC TOYKH CYMMUPOBAHHMS.

Tema 7. Ycroitunsocts CAY

Onpepenenvie ycronunsocty u HeycToituuBoct CAY. Kpurepun ycToMunuBOCTH.
VCTOHYMBOCTD SABJIAETCS OAHUM U3 HEOOXOAMMBIX YCJIOBHH, 00eCIEUMBAIOIIMX
HOpMaJIbHOE (DYHKIIMOHMPOBaHNE aBTOMATUYECKUX CUCTEeM. TepMHUH YCTONYMBOCTD
HACTOJIBKO BBIPa3UTEJIEH, YTO TOBOPUT caM 3a ceOst. OIHAKO TOUHOE OonpesiesieHre
YCTOMUMBOCTH HE3JIEMEHTapHO. VIHTYUTUBHOE MOHATHE YCTONUNBOCTU

OTHOCHTCS B OOJIbILIEH CTEIIeHH K JIMHEHHBIM cHCTeMaM. ByeM roBopuTh, 4To
JIMHeWHast CUCTeMa YCTONUMBA, €CJIM €€ peakiys Ha Jiioboe OrpaHMIeHHOe BO3/IeHCTBIE
TaK)ke OrpaHNYEHA, U HEYCTOMYMBA, €CJIM PEaKIs Ha OrpaHWYEHHBIE BO3JECHCTBUS
HEOrpaHWYeHHa.

Tema 8. Iloka3arenu kauecTBa.
OCHOBHbIE MMOKa3aTesM KauecTBa MePEeXOJHbIX MPOIIECCOB - OBICTPOJECHCTBIE, TOYHOCTD,
nepeperyJmpoBaHue. 3anac yCTONUUBOCTH.

HJIH MOJIHOM XapPaKTEPUCTUKHN CUCTEMBI ABTOMATUYECKOI'O YIIPABJICHUS MIPUMEHAOT Ka4UCCTBEHHbIC ITOKA3aTEIIN,
XapaKTEpU3yroumue CBONCTBA cucTeMbl. KauecTBeHHbIE IOKA3aTEIM CUCTEMbI MOKHO Ppa3aciiuTh Ha CIICAYIOIUE I'PYIIIIbI:

O]_[CHKI/I TOYHOCTHU praBJ’IeHMH B CUCTEME, I/ICHOJ'I])3yIOLL[I/le BeJ]I/I‘{I/IHy OLL[I/I6](I/I CUCTCMBI.
OlieHKa 3anaca yCTOWYMBOCTH CHCTEMBbI, XapaKTepU3YIOIask CKJIIOHHOCTh CUCTEMBI K MOTEPe YCTONUMBOCTH.
O1ieHKa OBICTPOJECHCTBUS CUCTEMBI.

KocBeHHbIe 1 MHTErpabHble OLEHKH, KOCBEHHO XapaKTEePU3YIOLIME TOYHOCTh U ObICTPOAEHCTBIE CHCTEMBI.

Tema 9. Cunre3 CAY
TToctanoBka 3agaun cuHte3a. Metoq xkenaeMmbix JIAX. Henunerinele anaiaorossie CAY.

Mertonp! cuHTe3a JIMHEHHBIX crcTeM aBTomMatideckoro yrpasienus (CAY). [lonstus u onpenenenus. [loctaHOBKa 3aga4n
CHHTE3a CUCTEMBI PeryIMpoBaHusl. IHBApUAHTHOCTb U UyBCTBUTEJILHOCTb CUCTEM YIPABJICHUS; YIIPABIISEMOCTb U
HaOmogaeMocTb. YacTOTHBIA METO]] CHHTE3a KOPPEKTHUPYIOIINX 3BeHbeB. OCHOBHBIE COOTHOLIEHU MeToza. [TocTpoeHne
JIAYX obbekra. [Toctpoenue xenaemori JIAUX. Onpenenenue JIAUX koppektupyoiiero 3BeHa. PacyeT nepegatouHoin
(byHKIIMM KOPPEKTUPYIOIIETro 3B€Ha M CXeMHasl peaIn3aliisl Ha MHTErPUPYIOIINX JIeMeHTax. BiusHue BO3MyIIeHNH U ITOMeX!
M3MEpEeHNs Ha CBOICTBA 3AMKHYTOW CHCTEMBI.

Tema 10. Oco0eHHOCTH U CBOMICTBA HeJHHEHHBIX CHCTEM
Knaccuduxkanus HenmHetHOCTEN.
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CucremMa aBTOMaTUIECKOTO PEryJIMPOBaHHUS SIBJISIETCS] HEJIMHEWHOM, €CITH JJTsl Hee He BBITIOIHSCTCS IPUHITHIT CYTIEPIIO3UIIUN, 1
CHUTHAJIBI B CUCTEME CBSI3aHBI MKy COOON HeTMHEHHBIMU U hepeHITMaTbHBIMU YpaBHeHUMU. CTPOTo TOBOPSI, JIMHEHHBIX
CAY He cyIIecTByeT, Tak KaK XapaKTepPUCTHKH PeaTbHBIX YCTPOWCTB HEJIMHEHHBI M HEKOTOPHIE U3 HUX HE MOTYT ObITh
JITHEApU30BaHbI, a MPH OOJIBINUX OTKJIOHEHHUSIX CUTHAJIOB OT YCTAHOBUBINUXCS 3HAUCHUN MIPUXOAUTCS YUUTHIBATH HEJIMHEWHBIC
cBoiicTBa U 1eMeHToB CAY, 10MycKaonMX JIMHEapu3aluIo.

[puunnoii HenuuenHocTr CAY MOKET ObITh TO, YTO HEKOTOPbIE CUTHAJIBI MIIU UX TIPOM3BOIHBIE BXOJAT B MATEMATUYECKOE
OIMCaHUE CUCTEMBI HE B MEPBOY CTENEHH WM UMEETCs TPOU3BE/ICHUE CUTHAIOB, & TAKXKe TO, YTO KOI(P(UIIMEHTH ypaBHEHUI
M3MEHSIIOTCS] BO BPEMEHH WJIH SIBIISIIOTCS (DYHKIMSIMUA CUTHAJIOB U UX MPOU3BOAHBIX. OUeHb YaCTO HEJTMHEWHOCTh CUCTEMBI
00yCJIOBJIeHA HATMYKMEM B HEll 3BEHbEB, Y KOTOPBIX BHIXOIHOM U BXOJIHOM CUTHAJIBI CBSI3aHBI MEX/y COOOI CYIIIECTBEHHOM, T.€.
HETIOATAIOICCS IMHEeAPU3AIliH, CTATUIECKON HeJIMHEHHON 3aBUCUMOCTBI0. K 4nCITy TaKuX 3BeHbEB OTHOCSTCS Tak
Ha3bIBAEMBIE TUIIOBBIE HEJIMHENHOCTU.

Tema 11. MeToxa ¢pa30Boii IJI0CKOCTH.

HccneioBaHye HETMHEWHOM CUCTEMbI METO/IOM (ha30BOM MIOCKOCTH.

Mertoa (ha30Boii TVIOCKOCTH MPUMEHSETCS U151 aHAJIM3a HEJIMHENHBIX CUCTEM, MOPAIOK KOTOPHIX He Bbiilie BToporo. Ha
IUTOCKOCTH C KOOPMHATAMU CTPOUTCS TPAEKTOPHUS JBMXKEHUS CUCTEMBI. [1TOCKOCTD M TPAEKTOPHUIO JBMKEHHSI CHCTEM
HasbBaT (pazoBbiMu. 1o xapakTepy Ga3oBOM TPAEKTOPHUHU OLIEHMBAETCH KAYECTBO PAOOTHI CUCTEMBI.

Tema 12. AsTrokoaedoannsa CAY

IMocranoBka 3aaun. [apMoHMYecKas TMHeapU3aliyst OJHO3HAYHBIX U HEOTHOZHAYHBIX

HCHHHeﬁHLIX JICMCHTOB. MCTOHLI BBIYHCJIICHU S aMl’IJ’ll/ITyﬂ,bI 1 94aCTOThI aBTOKOJ’[e6aHl/IIjI.

Y cTroiunBOCTh aBTOKOJICOAHMIA.

Ecnu B 3aMKkHyTO# HesmHenHOM cucteMe CAY BO3HUKAIOT aBTOKOJIEOAHMSI C TIOCTOSIHHOW aMILTUTY/ION M 4aCTOTOM, TO
K03((PpULIMEHTHI TAPMOHUYECKO JIMHEapH3alli OKa3bIBAIOTCS MOCTOSIHHBIMY, a BCSI CUCTeMa cTaloHapHoil. Hesartyxarormye
KOJIEOaHHS B 3aMKHYTBIX CUCTEMaX BO3HUKAIOT B TOM CJIydae, KOrja XapaKTepUCTHYECKOe YPaBHEHUE CHCTEMbI COIEPKUT Mapy
MHHUMBIX CONPSTKEHHBIX KOPHEH.

Tema 13. Heqmnneiinast KoppeKnust
OunbTpsl ¢ a30BbIM ONEpeRSHUEM U aMIUTUTYIHBIM ociadiaeHneM. HenuneiiHoe
nemrupoBaHue.

[pu cuHTE3€e HEIMHEHHBIX CUCTEM KPOME KJIACCMUYECKHUX 33]a4 KOPPEKIIMY CUCTEM aBTOMATHUECKOTO YIIPABJICHUs 0
TOYHOCTH, KAYECTBY, YCTOMYMBOCTH, PEIIAIOTCS JIBe CrieldpriyecKre 3a/1auu MOoIaBJIeHne aBTOKOIeOaHM UITH OPraHU3alus B
cucTeMe CBOOO/IHBIX KOJIEOAHUIA C OIpe/Ie/IeHHON aMILIUTY IO U YaCTOTOM.

,H,J'IH UX peHICHUs MPUMEHAIOTCA LTI O6paTHOfI CBA3U, 06paTHbIe HeJIMHEHbIE XapaKTEPUCTUKH, CTICHUATIbHO OPIraHN30BAHHBIC
TapMOHUYECKUE CUTHAJIbI, BI/I6paHI/IOHHaFI JIMHEapu3anus HEJIMHEMHBIX XapaKTEPUCTUK, APYTUEC METObI.

Tema 14. Oco6eHHOCTH IIH(POBBIX CHCTEM. Z- Ipeodpa3zoBaHue

Kpurepun ycToifuMBOCTH MMITYJIbCHBIX CUCTEM C UCIIOJIB30BAaHNEM Z-TIPe0Opa3oBaHMUs.
OnpepeneHre yCTOMYMBOCTH IO XapaKTEPUCTUIECKOMY ITOJIITHOMY 3aMKHYTOW crucTeMbl. Kpurepuit
HaiikBucra. [TpriMeHeHHne TeOpUM UMITYJILCHBIX CHCTEM K I poBbIM cricteMaM. CTpyKTypa
poBoii cuctemsl. VcenenoBanue cucteMbl ¢ TIOMOIIBIO TipeoOpazoBanus Jlamaca. [JuckpeTHoe
NpeJICTaBJIeHIEe TUTIOBBIX 3aKOHOB PETYJIMPOBaHMsl. DKBUBAJIEHTHAsI CTPYKTYpHAsl CXeMa MOJIEITH.
HccnenoBanue cucTeMbl ¢ IOMOIIBIO Z-TIpeoOpa3oBaHusl. DKBUBAICHTHASI CTPYKTYpPHAs cXxeMa
MoJIeny.

Tema 15. PazHocTHBIE ypaBHeHUs
Onvcadre TUHAMIYECKUX MTPOIIECCOB C IOMOIIBI0 PAa3HOCTHHIX YPaBHEHHU.
Jl71s1 cHTe3a M aHaN3a (P POBBIX CUCTEM YIIPaBJIeHHs BO BPEMEHHO 00J1aCTH MIMPOKO MCIIOJb3YIOT PA3HOCTHBIE YPaBHEHHUSI.

PasHocTHOE ypaBHEHHME TUCKPETHOM CHCTEMBI MOKET OBITh TIOJIy9IE€HO U3 OIHMCAHUS CUCTEMBI B (pOpMe OOBIKHOBEHHBIX
v depeHIanbHBIX YpaBHEHNH WM HETIOCPE/ICTBEHHO T10 €€ HENIPEPHIBHON MepeiaTOuYHON (DyHKIH.

Tema 16. [Iepenarounnie pynxkmuu [{C.
Iepenatounsle pynkmu IBM, hopMupoBatesis U HEIPEPLIBHON YaCTH CUCTEMBIL.

INousTHE NepenaToyHON (PYHKINM SBJISAETCS OUeHb BaXKHOM KaTeropueil B TeOpUU aBTOMAaTUIECKOTO YIPaBJIeHUS U
peryiuposanus. [lepegaTounas pyHKLuS sIBISETCA CBOETo poja MateMaTudeckoi Mozenbio CAP, T.K. MoJHOCTBIO
XapaKTepu3yeT JUHAMUYECKUE CBOMCTBA CUCTEMBI.

HO)_I nepe)laTquOﬁ Cl)yHKIIPIeﬁ 9JIEMEHTA WK CUCTEMbI IOHUMAIOT OTHOIIECHUE ONIEPATOPHOT'O (J'IaHJ'IaCOBOFO) I/I306pa)KeHI/IH
COOTBETCTByIOHleﬁ BLIXOHHOﬁ BEJIMYUHBI K OIIEPATOPHOMY I/I306pa)K€HI/IIO BXOHHOﬁ BCJIMYUHBI.

HpI/I 9TOM TAKXKE CUYHUTAIOT, YTO JIEMEHT WJIN CUCTEMA HAXOJWIMCH ITPU HYJIEBBIX HAYAJIBHBIX YCJIOBUAX, T.€. JIEMEHT WIN
CUCTEMA HAXOOUIINCh B YCTAHOBUBIIEMCA COCTOSAHUU, T.€. B COCTOAHNHA ITOKOA.
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Tema 17. Anamm3 IIC.
Mertoasl nosyuenust niepexoaHoro npouecca B LIC.

ABTtoMatndeckue cuctemsl yrpanieHus (CAY) SBISIOTCSA MpeIMETOM UCCIEAOBAHNS YaCTHO-HAYIHON TEOpHUU
aBToMatuueckoro ynpasienus (TAY).

o onpenenenuto, CAY oxBatbsiBaeT 00bekT yripaeienus (OV) u ynpasistomniero ycrpoictsa (YY), Cucremoobpasyrorive
coiictBa CAY ? nH(popMalOHHbIE, CPeii KOTOPBIX OOBEKT YIPABJIEHUS] CO CBOMMH TEXHOJOTMUECKUMH CBOWCTBAMU
oroOpaxaercs mpousBojcTBeHHOI (yHkmed F(t). Haznauenne CAY ? ynpapinsiTh npon3BoAcTBeHHOH (pynkumen F(t),
dysxms CAY @(t) ? sto pynkmonain ot F(t) ? ®[F(t)]. Takum obpazom, npumeHenue CAY mo3BoJiseT MOHU3UTh CJI0KHOCTh
(pyHKIIMOHATAa TEXHOJOTMYECKOU CUCTEMBI IO YPOBHSA (DYHKLIUHM CUCTEMBI yIIpaBieHus (puc. 28).

Otimmure ot ACY B 3TOM IpHMepe 3aKJII0UaeTcsi B cleayomeM: o0beKT-HocuTesb ? 310 OY u VY cucremoobpasyiomue
cBO#icTBa ? 3TO MH(POPMALIMOHHBIE CBOKCTBA He TONIBKO YV, HO 1 OY; B 6aze cucteMbl 0OBIYHO OTCYTCTBYET OpPraHU3al[IOHHOE
obecrieueHue (mepcoHai); Bce otHomeHus B CAY, Kak MpaBujio, MOTYT ObITh OTOOpaXkeHbI B aHAJIOrOBOH (popme.
"BesmonHocTh" CAY MO3BOJISET UCHOB30BATH ISl €€ aHAJIM3a BHICOKOpa3BUTHIE U 3(peKTUBHbIE (popMasibHbie MeToAbl TAY.
Tema 18. YVcroitunBocts IIC

OCHOBHO# KpUTEpPHI YCTOMUMBOCTH, CO -TipeoOpazoBanue. Kpurepuu Cronosnst, ['ypBuna.

Kpurepuii ycroitunBoctu ['ypBunia. Kpurepuii onpezessier HeoOxoqumble

U IOCTaTOYHbIE YCJIOBHUSI YCTOMUMBOCTH CUCTEMBI JTI0OO0T0 mopsinka. Kpurepuit

opmymupyercs cnenyromum odpazom. N3 koadpuUIMeHTOB XapaKTepUCTHYECKOTO

YpaBHEHUS COCTABIISIETCS KBapaTHAS MaTPHIIA C N CTPOKAMHU U N CTOJIOIAMHU.

Tema 19. UacToTHbIE (PYHKIIUM.

OnpeeneHrie YacTOTHHIX (DYHKIIUH 1 XapaKTePUCTHK.

YacroTHyio niepegatounyio ¢pyHkimo W(j2), SBisoryiocs KOMIUIEKCHBM BBIPAXEHUEM, MOKHO MPEICTABUT B BEKTOPHOM
(opme. [Tpu U3MeHEHNH YaCTOTHI BXOJHOIO CHI'HANA B Mpeesiax -<< +KOHell BeKTOpa OIMHIIeT rogorpad, KOTOPHIA Ha3hIBAIOT
aAMIUTUTYIHO-(pa30BOM 4acTOTHOM XapakTepucTHKon (ADPUX).

Tema 20. Cunte3z CAY

3apgaua cunre3a CAY. Mertons! xenaemsix JIAX.

[NocraHoBKa 3aJauu CHHTE3a CUCTEMBI peryJIupoBaHus. IHBapMaHTHOCTh U YyBCTBUTEILHOCTh CUCTEM YIIPABJICHUS;
YIIPABJIIEMOCTh U HaOM0AaeMOCTh. YacTOTHBIA METO[] CHHTE3a KOPPEKTUPYIONINX 3BeHbeB. OCHOBHBIE COOTHOLIEHHSI METO/IA.
Ioctpoenne JIAUX oobekTa. [Toctpoenue xenaemoit JIAUX. Onpenenetue JJAUX koppektupyiolero 3seHa. Pacuer
TepeAaTOYHON (DYHKIIMU KOPPEKTHPYIOIETo 3BeHa M CXEMHAsl pean3aliis Ha MHTerPUPYIONINX dIeMeHTax. Bivsiaue
BO3MYIIIEHIA ¥ TIOMEXY U3MEPEHHs Ha CBOMCTBA 3AMKHYTOW CHCTEMBI.

Tema 21. YpaBHeHUsA TMHAMUKH Ka:K10r0 U3 (hyHKIMOHAJIbHBIX 3j1eMeHTOB CAY

Jluneapuzanusi ypaBHeHUH, 3anuch nepenatouyHon pyHkimu. CtpyktypHas cxema CAY.

HcroiHUTEIbHBIE YCTPOMCTBA PAOOTAIOT B CJIOXKHBIX TUHAMUIESCKUX

pekrMaXx CIIeKEHHsI 32 CUTHAJIOM PACCOTJIACOBAHUS MEX/1y TEKYIIUM 1

3a[JaHHBIM 3HaYeHHEeM KOOPIUHAT 00beKTa ynpasieHus. OTcioa BHTEKAOT

crienuprveckrie TpeOOBaHKsI K STUM yCTPOICTBaM:

- obecrieyeHre HEOOXOIMMBIX BBIXOIHBIX YCUJIME BO BCEX PEXHMAX

PpadoThI U CIIOCOOHOCTH BIIEPKUBATH KPATKOBPEMEHHBIE ITEPErpy3KH,

BO3HUKAIOIIUE B CHCTEME;

- obecrieyeHre BHICOKMX CKOPOCTEH U YCKOPEHHI 110 NepeMeIeHHUI0

00bEKTa YIIPaBIICHUS,

- IUIABHOE PETYJIMPOBAHUE CKOPOCTH, YCKOPEHUS U T.J1. 00BbEKTa

VIIPaBJICHUS B IIUPOKUX MpeJesiax;

- obecrieyeHre He3aBUCUMOCTHY YaCTOThI BPAIIEHHsI BBIXOJHOTO BaJia

OT U3MEHEHHsI HAarpy3KH (JOCTATOYHAS KECTKOCTh MEXaHUMIECKOM

XapaKTEPUCTUKN);

- OTCYTCTBHE camMoxo/a (ITPoJoJIKeHNE BPaIlleHNsI pOTOpa MpH

CHSITOM CHTHAJIe yIIPaBJICHU);

- MaJlasi ’THEPLMOHHOCTb.

Tema 22. UccnenoBanne ycrounsoctu CAY.
OcHoBHO#1 kKputepuii, kputepuu Cronosnst, ['ypeuiia, HatikBucra, Muxaiinosa. [I-pa3oueHue.
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MO3XHO JIeTKO yKa3aTh HEOOXOAUMBIN MPU3HAK YCTOMYMBOCTH CUCTEMBI.

JIJ1s1 yCTOMYMBOCTH CUCTEMbl HEOOXOAMMO, YTOOBI Bce KOI((DUIMEHTH! XapaKTepHUCTHYECKOTO
ypaBHEHUS ObUIM TOJIOKUTEIBHBIMHA. DTO YCJIOBHE MOKHO Ha3BaTh

TPUBUATLHBIM. TakMM 00pa30oM eciii cucTeMa YCTOHUMBa, TO Bce KOI((MUIMEHTH! XapaKTepPHUCTUIECKOTO
YPaBHEHUSI JOJDKHBI OBITH CTPOTO MOJIOKUTEIbHBL. Eciti X0Ts1 Ob1

OWH K03 PULMEHT OyIeT OTPHLATEbHBIM WM PABHBIM HYJIIO, TO MOXHO Cpa3y

CKa3aTb, YTO CHCTeMa HeycToiunBa. TakuM oOpa3oM HEMOJIOKHUTEIbHOCTb XOTs

OBl OJHOTO KO3 (PULIMEHTA XapaKTEPUCTHYECKOTO YpaBHEHHsI TAPaHTHPYET HEYCTOHYMBOCTb
CHCTEMBI, OTHAKO 0OpaTHOE, BOOOIIE FrOBOPS, HEBEPHO, TO €CTh MOJIOKUTEILHOCTD

BceX KO3(P(UINEHTOB ypaBHEHHS €CTh HEOOXOUMOE U JIOCTAaTOUYHOE

YCJIOBUE JIUIIb IJIs1 CUCTEM NIEPBOrO U BTOPOrO MOPSAAKOB. YKe AJIsl CUCTEM

TPETHETO MOPSIAAKA ITOJIOKUTEILHOCTh KO3((DUIIMEHTOB XapaKTePUCTIYECKOTO

YPpaBHEHHS HEAOCTATOYHA 111 YCTOMYMBOCTH CUCTEMBI.

Tema 23. Cunte3 CAY.
Meron xenaembix JIAX. ITaketst MATLAB, Simulink.

Simulink - 310 rpacdhrueckas cpea UMHTAIIMOHHOTO MOJIETUPOBAHHS, MO3BOJISIONIAS TIPY TIOMOIIH OJIOK-TUarpamMM B BUjie
HaTIpaBJICHHBIX TPaOB, CTPOUTH QUHAMIUYECKIE MOJIEIH, BKJIIOYas IUCKPETHBIE, HETIPEPhIBHBIC ¥ THOPUIHBIC, HEJTMHEHHBIE U
pa3phIBHBIE CHCTEMBI.

WurepaktuBHas cpena Simulink, o3BosisieT UCIOIB30BaTh YKe TOTOBbIE OUOIMOTEKH OJIOKOB ISl MOJICIUPOBAHUS
NEKTPOCUIIOBBIX, MEXAaHUYECKHMX Y TMAPABIMYECKUX CHCTEM, a TAK)Ke IPUMEHSTh Pa3BUTHIN MOJEIbHO-OPUEHTH POBAHHBIH
MOZIXOJ] TTPpU pa3paboTKe CHCTEM YITpaBJIeHHsI, CPEICTB LIM(POBOH CBSI3U U YCTPOUCTB PeaibHOTO BPEMEHH.

JloroTHUTEIbHBIE TTAKETH pacuipeHnst Simulink MO3BOJIAIOT pemars BeCh CIIEKTP 3aAa4 OT pa3pabOTKH KOHIETIIMM MOJENH JI0
TECTUPOBAHU, IPOBEPKH, TeHEpallK KOJia U anmnapaTHoi peanusauuu. Simulink nHTerpuposat B cpeqy MATLAB, uro
TI03BOJISIT UCIIOJIL30BaTh BCTPOSHHBIE MaTEMAaTHYECKHE aJTTOPUTMbI, MOIIIHBIE CPEJICTBA 00paOOTKM AaHHBIX M HAYYHYIO
rpaduxy.

Tema 24. MeTo BeCOBBIX (hyHKIHIL.

CranuoHapHble cirydaiHble Tiponecchl. CrieKTpaibHas INIOTHOCTh. YacTOTHBIN aHAI3

CIly4aifHoro mporecca.

BoJbIIMHCTBO METOIOB aHAIM3a M 0OPaOOTKH AAaHHBIX MMEIOT B CBOEM COCTaBe OIEPALIMI0 CBEPTKH MHOXeCTBa JaHHBIX s(K) ¢
(yHkument oneparopa ceeptku h(n). Kak mHoxectBo naHHbIX s(K), Tak 1 onepaTtop h(n), BHIONHSOINI 331a4y 00paboTKU
JaHHBIX ¥ peajIM3yIOIHi OIpeeIeHHYI0 YaCTOTHYIO NepeAaTOYHYI0 (PYHKIMIO CHCTEMBI ((PMIIbTpa), MOTYT ObITh OECKOHEUHO
6onpiarmi. [IpakTuka U poBoii 00pabOTKM UMEET JIeJI0 TOJIBKO ¢ OrPAHMYEHHBIMU MHOKECTBAMU U JAHHBIX, 1

k03¢ puIMeHTOB onepaTopa. B o6iieM ciyyae, 3Tv orpaHMYeHHbIe MHOKECTBa "BbIpe3aioTcs’” u3 GeCKOHeYHbIX MHOXeECTB S(k)
1 h(n), 4TO PaBHOCHIIEHO MX YMHOXEHHIO Ha MPSIMOYTOJIbHYIO (DYHKLIMIO C €JUHUYHBIM aMIUTUTYIHBIM 3HAYEHUEM, KOTOPYIO
HA3BIBAIOT ECTECTBEHHBIM BPEMEHHBIM OKHOM FUTH €CTECTBEHHOUM BECOBOM (DYHKLIMEH. Y UYUTHIBAsA, YTO MPOM3BeIeHNEe (DYHKIIUI
oToOpakaeTcs B CHEKTPaJIbHON 001aCTH CBEPTKOM UX (pypbe-00pa3oB, 3TO MOKET BECbMa CYLIECTBEHHO CKa3aThCsl KaK Ha
CIIEKTPAJIbHBIX XapaKTePUCTUKAX (DYHKIIMH, TAK U HA PE3yJIbTATaX UX MOCNEIYIOIIUX MpeoOpa3oBanuii 1 00padoTku. OCHOBHOE
Ha3HaYeHHE BECOBHIX (DYHKIWI ? CBe/IeHHEe K MUHUMYMY HeXelaTebHBIX 3((EeKTOB yCeUeHNs CUTHAJIOB.

Tema 25. Onrumuzamuss CAY npu ciay4aiHbIX BO3/1elCTBHIX.
Bribop ontumanbHbix napamerpoB CAY ¢ 3aaHHO# CTPYKTYpoil. 3a1aya Bunepa.

Tak kak yCTOI:i‘lPIBOCTL JINHEWHBIX CUCTEM SIBJISIETCS CBOMCTBOM CHCTEMBI M HE 3aBUCUT OT XapaKTepa BO3HCﬁCTBHH, TO
yCTOfI‘lHBOCTL npu cnyqafmmx BO3HCﬁCTBHﬂX ONpEeACTACTCA TaKKE, KaK U I JETCPMUHUPOBAHHBIX.

KauecTtBo cucrtem Ipru A€TEPMUHNPOBAHHBIX BO3HeﬁCTBHHX OLCHUBACTCA C IOMOIIbIO IoKa3aTeien Ka4ye€CTBa, TAKUX KaK tp, 5 T
nuT.nmo. HpI/I CquaﬁHbIX BO3HCﬁCTBHHX OHU TEPAIOT CMbICJI, TAK KAK BXOJHbIE W BBIXOJHBIC BEJIMYUHDBI ABJIAIOTCA CHy‘IaﬁHbIMI/I
(byHKHI/IHMI/I BPEMCHU U ITPU UCCTICAOBAHUUN PACCMATPUBAIOT HE CaMU MPOLECCHI, 4 UX CTATUCTUYCCKUC CBOﬁCTBa, T.C.
OonpeneIArT HE MTHOBEHHBbIC 3HAUYCHU S ITPOLECCOB, 4 UX CPEAHUEC 3HAYUCHUS.

Ipu cityyaiiHbIX BO3JAEHUCTBUAX OMKMOKA cUCTEMBI (t) = X(t)-y(t) TakXke ABIACTCA CIyJalHON BEJTMUYMHOM, PU STOM HCIIOJIB3YIOT
ee yCpeJHEeHHOe 3HaYeHHe.

Tema 26. CunTe3 onTHMAJBbHOIO (PUIBTPA.
Hecmewennas ouenka. @unptp Kasuimana.

PaccMoTpuM pa3nuyHble crocoObl CHHTE3a ONTUMAJIbHBIX (DUIIBTPOB. PUIBTPHI 1S BhIIEIICHUS CUTHAIA HA (poHE
KOPPEJIMPOBAHHOTO LITyMa CTPOSATCS] OOBIYHO Ha OCHOBE CIIEKTPAJIbHOTO METO/A, T. €. TIPY UCIOJIb30BAHNH J151 KOMITJIEKCHOM
YaCTOTHOM XapaKTEPUCTUKHU (PUIbTpa BbipaxkeHus (2.8).
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JI71s1 coriacoBaHHBIX (PUITBTPOB, BBICJISIIOIINX CUTHAIT Ha (DOHE OeJIoro IryMa, BO3MOXKHBI JIBa METO/Ia ? CHIEKTPaJIbHBIN U
BpeMeHHO!. BpeMeHHO MeTo]] OCHOBaH Ha MCIIOIb30BAHUU CBSI3M MEX/Iy UMITYJIbCHOW XapaKTepUCTHUKON (bMIbTpa U
curHayioM coryiacHo popmyiie (2.11). IIpu 3TOM CHHTE3 COIrIACOBAaHHOTO (PUIIbTPA 3aKJI0YAETCSl B IOCTPOSHUHU TaKOTO
JIMHEIHOTO YCTPOKCTBA, UMITYJIbCHASI XapaKTePUCTHKA KOTOPOTO C TOYHOCTBIO IO MACIITAOHOTO MHOKHTEIISI U C HEKOTOPBIM
3anasblBaHueM BOCIPOU3BOAUT (PYHKIHIO, SIBJISIONIYIOCS 36PKAJIBHBIM OTPaKeHUEM CHIHaIa. MeTo/1 0COOeHHO yI00eH s
CUTHAJIOB CHMMETPUYHOU (DOPMBI, TaK KaK B 9TOM CIIy4yae 3epKaJIbHOE OTpakEHHe CUTHAJIA COBITA/IaeT C CAMHUM CHTHAIOM. [1o
OTpeJIeJICHUIO IMITYJTbCHAsI XapaKTePUCTHKA €CTh OTKJIMK JITHEWHON cuctembl Ha d-pyHKIw0. [109TOMY HYKHO Tak MojaoupaTh
GJIOKM COTJTACOBAaHHOTO (DHJILTPA, YTOOBI IIPH AEHCTBUM Ha ero Bxoje [A-(pyHKIMHU Ha BBIXOIE BOCIIPOM3BOINIICS CUTHAI
3a/IaHHOM (DOPMBI U IJTUTETBHOCTH.

5. IlepevyeHb y4eOHO-METOJUUECKOT0 00€eCcIeYeHHsI JJIsi CAMOCTOATEJbHON PA60ThI 00yJaIOIUXCS 10
U CIHILTIHE (MOIYJIIO)

CamocrosiTesbHas padoTa 00yYaIOIIMXCs BBIIOIHSETCS MO 331aHUI0 U IPH METOOUYECKOM PYKOBOJACTBE NperofiaBaTesis, HO 6e3
€ro HeroCPeACTBeHHOro yyactust. CamocTosTesbHast padoTa MoApa3AenseTcsl Ha CaMOCTOSTEbHYI0 paboTy Ha ayAUTOPHBIX
3aHATHUSAX U HA BHEAYAUTOPHYIO CAMOCTOSITENbHYIO padoTy. CaMocTosTe bHAs padoTa 00yJaIOIMXCs BKIIOYALT KaK MOJHOCTHIO
CaMOCTOSITEJILBHOE OCBOGHHE OTIEIIBHBIX TeM (pas3ziesioB) TUCHUILIMHBL, TaK U IPOPaOOTKY TeM (pasziesioB), OCBAUBAEMBIX BO
BpeMsl ayIUTOPHON padoThl. Bo BpeMst caMOCTOSTENbHOM paboThl 00yJaloIrecs: YATAIOT U KOHCHIEKTUPYIOT Y4eOHYI0, HAyYHYIO
U CIIPaBOYHYIO JIUTEPATYPY, BBIIOIHSIOT 3a1aHUs1, HANIPABJICHHbIC Ha 3aKpeIIeHNue 3HAaHUI 1 OTPaOOTKY YMEHHIA M HABBIKOB,
TOTOBSTCS K TEKYIIEMY M TPOMEKYTOUYHOMY KOHTPOJIO 1O JUCIUILIMHE.

OpraHu3zalys CaMOCTOSITENIbHOW padoThl 00YYaIOIIMXCS perJiaMeHTUPYETCsl HOPMaTUBHBIMU JIOKYMEHTaMHU,
y4eOHO-METOINYECKOIl JITepaTypoil 1 3JeKTPOHHBIMU 00Pa30BaTE/IbHBIMY PECYPCAMHU, BKIIOYASL:

IMopsnok opraHU3alMK M OCYIIECTBIIEHUsI 00pa30BaATEIbHON JeATEIbHOCTH M0 00pa30BaTEIbHBIM IIPOrPaAMMaM BBICIIETO
00pa3oBaHus - MporpaMMamM OakajaBpuaTa, MporpaMMaM ClielJMaJIUTeTa, POrpaMMaM MarkCTpaTyphl (YTBEpK/IEH IPUKa30M
MuHuCTepCTBa HAYKH U BhICIero oopaszoBanus Poccuiickoit ®eneparvu ot 6 anpesst 2021 roga Ne245)

IMucemo MunucreperBa obpazoBanust Poccuiickoit @eneparin Nel14-55-996un/15 ot 27 nHosi6pst 2002 r. "OO6 akTHBU3AIMI
CaMOCTOSITEJIbHON padOThI CTY/ICHTOB BBICIIMX YUeOHBIX 3aBeCHUN"

VcraB (penepanbHOro rocy JapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHOro yupesxaenus "Kazaunckuii (ITpuBosmkckuii)
(penepanpubIl yHUBEpCUTET"

IpaBuna BHyTpeHHEro pacrnopsika efepaabHOro rocy1apcTBEHHOr0 aBTOHOMHOT'O 00Pa30BaTeIbHOTO YUPEKIEHHS BBICLIIETO
npogeccuoHaibHOro oopazoanus "Kazanckuit (IpuBosnkckuil) deaepanbHblil yHUBEpCUTET"

JlokanbHble HOpMaTHBHbIE akThl Kazanckoro (IIpuBosskckoro) penepaibHOrO yHUBEPCUTETA

6. ®oH/] OLIEHOYHBIX CPEJICTB MO JUCHHUILINHE (MOIYJIIO0)

q)OH,H OLCHOYHBIX CPEACTB IO JUCHUILIMHE (MOIIy.TIIO) BKJIIOYACT OLICHOYHBIC MATEPUAJIbl, HAIIPABJICHHBIC HA IIPOBEPKY OCBOCHUS
KOMHCTCHHHﬁ, B TOM YUCJIE SHHHHﬁ, yMeHI/Iﬁ 1 HaBBIKOB. q)OHJl OLICHOYHBIX CPEACTB BKIIOYACT OLUEHOYHbIC CPEACTBA TEKYLIETO
KOHTPOJIAA U OHEHOYHbIC CPEACTBA HpOMe)KyTO‘-IHOfI aTTeCTalluu.

B ¢oHze oLeHOUYHBIX CPEACTB COAEPKUTCA CAeAyloIas HHPOpMaLu:

- COOTBETCTBHE KOMIIETCHLIMI [IAHUPYEMbIM pe3yJIbTaTaM 00yUYeHHs M0 JUCHUILTMHE (MOIYJIO0);

- KpUTEpHHU OLIEHUBAHUS C(DOPMUPOBAHHOCTH KOMITETEHITU;

- MEXaHU3M (POPMHUPOBAHHSI OLIEHKH T10 AUCLHUILIMHE (MOJYJIO);

- OIIMCaHKe NOPsAKA TPUMEHEHHS U ITPOLeAyphl OLIEHUBAHMS U151 KaXKA0r0 OLEHOYHOTO CPelCTBa;
- KpUTEPHH OLIEHUBAHMUS TSI K&XKIOTO OLIEHOYHOT'O CPeJICTBa;

- cofiepXKaHUe OLIEHOYHBIX CPEICTB, BKJII0Uas TpeOOBaHMUs, PEAbSIBISIEMbIE K ISUCTBUSIM 00YYAIOIIUXCsl, IEMOHCTPUPYEMbIM
pe3yibTatam, 3aJaHus Pa3InIHBIX THIIOB.

(DOH)] OLICHOYHBIX CPEACTB M0 JUCHUILIMHE HAXOOUTCS B HpI/IJ'[O)KeHI/II/I 1x IporpamMmMe JUCHUITTMHBI (MO)lyJ'IIO).

7. IlepeyeHnb JUTEPATYPHI, HEOOXOAUMON JJIsI OCBOEHHUSI U CIUILIUHBI (MO 1yJIsl)

OcBoeHNe QUCHUIUTAHBI (MOIYJIsT) TIPE/IoiaraeT n3ydeHne OCHOBHOM 1 JOMOJTHUTEIBHON yIeOHOM TuTepaTyphl. JIuteparypa
MOXKET OBbITh JIOCTYITHA O0YYAIOIIMMCS B OTHOM U3 JIBYX BAPUAHTOB (JIMOO B 0O0UX U3 HUX):

- B 9JICKTPOHHOM BHU/JIC - YEPE3 DJICKTPOHHBIE OMOIMOTEUHbIE CUCTEMBI HA OCHOBAHUHM 3aKT0YeHHBIX KOY AOroBOPOB C
HpaBOO6J’Ia,IlaTCHfIMI/I;

- B evatHoM Bujie - B Hayunoit 6u6imoteke um. H.M. Jlo6aueBckoro. O0yyarompecst HoayyaoT y4eOHyIo JTuTepaTypy Ha
abOHEMEeHTe TI0 YNTATEIbCKIM OMJIETaM B COOTBETCTBHH C NPABHJIAMU IOJIb30BaHus HaydHo# OMOIMOTEKON.

SAEKTPOHHBH
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DJIeKTPOHHbIE U3aHUSI JOCTYITHBI AUCTAHIIMOHHO U3 JII000H TOUKH MPY BBEAEHUM 00YYaIOIIMMCsI CBOETO JIOTHHA U ITapoJisi OT
JIMYHOTO KabuHeTa B cucteMe "DNeKTPOHHBIA yHUBepcuTeT" . [Ipn NCronb30BaHNM MTEYaTHBIX U3AaHUN OMOIMOTEYHBIN (hOH]T
JOJDKEH OBITh YKOMIIEKTOBAH UMM U3 pacuera He Menee 0,5 sx3emruisipa (uis ooydaommxcs no PI'OC 3++ - He menee 0,25
9K3EeMIUIAPA) KakI0ro U3 U3JaHUIl OCHOBHOM JIMTepaTyphl U He MeHee (0,25 sK3eMIuIApa AOMOIHUTEIBbHON TUTepaTypsl Ha
Kax10r0 00y4alolerocs U3 4ucia Juil, OJHOBPEMEHHO OCBAUBAIOIIUX JAHHYIO AUCLUIUIMHY.

INepedeHb OCHOBHOI M IOTIOHUTENIBHON y4eOHON IMTEpaTyphl, HEOOXOAUMOI U1l OCBOSHUS JUCLMIUIMHBI (MOAYJIsT), HAXOAUTCS
B Ipunoxenun 2 k paboueii nporpaMmme JUCHUIUTHBL. OH MOJUIEKUT OOHOBJICHHUIO NTPYU U3MEHEHUH YCIIOBUE 10roBopoB KOV ¢
paBoodIagaTe MK JEKTPOHHBIX U30aHUI 1 IPH U3MEHEHNH KOMILTeKToBaHus (poraoB HayuHoii 6ubmuoreku KOVY.

8. IIepeuenn pecypcoB HH(OPMANHOHHO-TEJIEeKOMMYHHKAIMOHHOM ceTn ''IHTEepHET'', HE00X0 MMBIX JIsI
OCBOEHHUS JUCIUIIUHBI (MOTyJIsT)

cait Hayunoii 6u6smorexu num. H. U. Jlobauesckoro - http://www.kpfu.ru/main_page?p_sub=5056
TaMO0BCKHUI roCy1apCTBEHHBI TEXHUUYECKUI YHUBEpcUTeT - http://www.tstu.ru/book/elib/pdf/2004/lazarev1.pdf
IO0:xnb1it depepanbublil YHUBepcuteT - http://iitt.fvt.sfedu.ru/files/documents/up/UP_OAU.pdf

9. MeToandecKne yKa3aHHSA VI 00yJaIOMIXCs M0 0CBOEHUIO JUCIUIIAHBI (MOTyJIsT)

Bujg paéor MeToanuyeckue peKOMeH AU

JICKIH .HCKI_II/II/I ABJIAIOTCA OJJHUM U3 Ba)KHEUIIINX BHUJ10B y‘{e6HI)IX 3aHATUA U COCTABJISIIOT OCHOBY T€OPETUYECKOI'O
06y‘-ICHI/I${. HOSTOMy B X0A€ JICKINMOHHBIX 3aHSITHI BECTU KOHCIICKTUPOBAHNE yqe6Hor0 Marepuasa. O6pa].H3.TI)
BHHUMAaHHE Ha q)OpMy.HI/IpOBKI/I, PaCKpbIBaOe COACPKAHUE TEX NI UHBIX SIBJIGHUH 1 MMPONLECCOB, HAYYHBIC
BBIBO/Ibl 1 TPAKTUYECKUE PEKOMEHAAIINUN. HCKHI/IOHHLIﬁ MaTepual v npejiaracmasd nperogaBaTejieM JMTeparypa
AacCT CUCTEMATU3UPOBAHHBLIE OCHOBBI HAyYHBIX 3HAHMU 1O COOTBCTCTByIOH.IefI TEME, PACKPOCT COCTOSAHUA U
NEPCHEKTUBBI PA3BUTUSA PACCMATPUBACMBIX BOITPOCOB, CKOHHEHTPUPYET BHUMAHUE CTYJICHTOB Ha Hauboee
CJIOJKHBIX Y3JIOBBIX BOITPOCAX, 6y)1eT CTUMYJIMPOBATHb X AKTUBHYIO TO3HABATEJIbHYIO JAC€ATEJIbHOCTD, q)OpMI/IPOBaTI)
TBOPYECKOE MBIIIJICHUE.

npaktiyeckue | IIpu MOAroTOBKe K MPAaKTUYECKUM paboTaM peKOMEH/yeTcsl IIOBTOPUTh TEOPETUYECKYIO U MTPAKTUYECKYIO

3aHATHS COCTaBJISIIOIIIIE COOTBETCTBYIOIMX Pa3/lesIoB. BIMOIHUTE MHAMBUIYATbHBIE 3aJaHHS 10 IPOrPAMMHOMY
KOMILIEKCy Statistica, COrjacHO BHIOpAaHHOMY BAPUAHTY: - Pa3BeIOYHbIN BU3yaJIbHBIN aHAIN3 TAHHBIX -
nepBUYHast 0OpabOTKa JaHHBIX M BEIYMCIICHUE SJIEMEHTAPHBIX CTATHCTHUK; - IPOBEPKa CTATHCTHYECKUX THIOTE3; -
perpeccus, KOppeJislys 1 COBIA/ICHUE; - HeJIMHEHHbIe MO IPOLIECCOB; - KOHTPOJIb KAYECTBa; - KJIACTEPHBIH
aHanm3; - (PaKTOPHBIN aHAJIH3.

CaMOCTOsI- Hapsiny ¢ uyreHneM nekimil mpogeccopcKo-MpenoAaBaTeIbcKuM COCTaBOM Kadeapbl, U3yUYeHUEM OCHOBHOH U
TeJIbHas padoTa | JOMOJIHUTEIbHON JIMTEPATyphl 110 KYPCy CTYJEHTaM PEKOMEHIyeTcs IPOBE/IeHNEe CaMOCTOATEIbHON PadOThI.
CamocrositenbHas padoTa CTyJCHTOB SIBJISIETCS] BAXKHENINEH COCTABHOM YacThio YueOHOM paboThl 1
npeJHa3HaueHa JJisl JOCTKEHUS CIIe/IyIONINX LIeJIel: - 3aKperyieHre 1 YIiTyOJieH!e oIy YeHHBIX 3HaHUM, YMEHUH
Y HaBBIKOB; - TOJrOTOBKA K MPEACTOSLIMM 3aHATUAM, 3a4eTaM; - (poOpMUPOBaHUE KYJIbTYPbl YMCTBEHHOTO TpyAa U
CaMOCTOSITEJIBHOCTU B NIOMCKE U IPHOOPETEeHUH HOBBIX 3HaHUH. POopMamK caMOCTOSITENILHON pabOThl CTYIEHTOB
SABJISIOTCA U3y4YEHUE COOTBETCTBYIOIIEH HayYHO- TEXHUYECKOW JIMTEPATyphl, PEKOMEH/1yEeMBbIX MPenojaBaTesssMu
Kaeapsl.

9K3aMeH DK3aMeH HaleJIeH Ha KOMITIEKCHYIO IPOBEPKY OCBOCHUS TUCHMIUIMHBL. JK3aMeH IPOBOAUTCS B YCTHON MIN
MCbMEHHOM (popMe 1o GriieTaM, B KOTOPBIX COfiepKaTcst BOIPOCH! (3aaHus1) IO BCEM TeMaM Kypca.
Ooyuatonemycs Ja€Tcsi BpeMsl Ha MOAroToBKY. OIleHNBAeTCs BIaJICHHE MAaTepPHAJIOM, er0 CUCTEMHOE OCBOCHHE,
CIIOCOOHOCTb PUMEHSITh HY)XHbIC 3HAHHSI, HABBIKK ¥ YMEHHSI IIPY aHAIU3e IPOOJIIEMHBIX CUTYaLlMi U pEIIeHUN
MIPAKTHYECKUX 3aJaHUM.

10. ITepeyenb nHQ OPMAIMOHHBIX TE€XHOJIOTHIA, HCIOJIb3yEeMbIX MPH OCYIIECTBJIEHHN 00Pa30BaTeJLHOT0 MPoIecca
Mo TUCHHILIIHE (MOIYJII0), BKJIHYAs MepedeHb NPOrpaMMHOTo odecrnedeHnss 1 HH(pOPMAMOHHbBIX CIPAaBOYHbIX
cucTeM (IIpH HEO00XO0UMOCTH)

[NepeueHb MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCIOJIb3YEMBIX ITPY OCYLIECTBIEHUH 00pa30BaTEILHOTO MPOLIEcca MO TUCIMILIIHE
(Momyn0), BKJII0Yas MepedeHb MporpaMMHOro odecrieueHns: 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxennu 3 k paboueil mporpaMmme JUCHMIUIAHBI (MOYJIS).
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11. Onncanne MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOX0 MO /IJIsl 0CYI[eCTBJIEHUSI 00Pa30BaTEJILHOTO
nponecca no JUCIHAILINHE (MOIYJII0)

MaTCpI/IEUII)HO-TeXHI/I‘ICCKOC obecrieueHre 06pa30BaTCHbHOF0 nmponecca 1no AMCuuIinHe (MOIly)HO) BKJIIOYAET B ce0s cilenymomue
KOMIIOHCHTHI:

[NomemeHust 1151 CaMOCTOSITEILHOM paboThl 00Y4AIOIIMXCsl, YKOMILIEKTOBAaHHBIE CIIEIMATM3UPOBAHHON MeOEJIbI0 (CTOJIbI 1
CTYJIbsI) ¥ OCHAIIIEHHBIE KOMITBIOTEPHOM TEXHUKOW C BOZMOKHOCTBIO MOAKIIIOUeHuUsI K ceTr "MHTepHeT" u obecriedyeHreM JocTyra
B 3JIEKTPOHHYIO MH(OPMAIMOHHO-00pa3oBarebHylo cpeny KOV.

V4e6Hble ayAMTOPUH ISl KOHTAKTHOM paboTHI ¢ MpernoaaBaTesieM, YKOMIUIEKTOBAHHbIE CTIeHUATU3MPOBAHHON MeOeIblo (CTOJIbI
U CTYJIbS1).

KomrbloTep 1 IpUHTEp AJIs pacievyaTKy pa3JaTouyHbIX MaTepUasioB.
MynabTumMeauiiHas ayAUTOPUSL.
Crenpanu3upoBaHHas J1abopaTopusl.

12. CpeacrBa aganranuu NpenoaaBaHus JUCIHILIMHBI K MOTPEOHOCTAM 00yUYaoMUXCs HHBAJINIOB U JIHIL C
OrpaHUYeHHbIMH BO3MOKHOCTSMH 3/10POBbS

Ipu HEOOXOAUMOCTH B 00pa30BaTEILHOM IPOLIECCe IPUMEHSIIOTCS CIISAYIOIE METO/IbI M TEXHOJIOTUH, O0JIerJyaroiime
BocHpusATHEe UH(POPMALIUK 00YUAIOLIUMUICS MHBATMIAMH U JIMIAMU C OrPAaHUYEHHBIMUA BO3MOKHOCTSIMH 3[J0POBbSI:

- CO3J]aHKe TEKCTOBOW BEPCUH JII0OOTO HETEKCTOBOIO KOHTEHTA JIJIsl €0 BO3MOXKHOTO IPe00pa30BaHusl B albTePHATHBHBIC
bopmbl, y1oOHBIE TS Pa3IMUYHBIX M10JIb30BATEIIEH;

- CO3/IaHMe KOHTEHTA, KOTOPBIA MOXKHO NPECTABUTh B PA3IMYHBIX BUJAaX O€3 MOTepU JaHHBIX WM CTPYKTYPBI, IPELYyCMOTPET
BO3MOXXHOCTh MAcCIITAOMPOBAHHS TEKCTa ¥ U300pakeHUH Oe3 MoTepr KayecTBa, PeLycMOTPeTh JOCTYTHOCTh yIPaBIeHUS
KOHTEHTOM C KJIaBUaTypBl;

- CO3/J]aHKe BO3MOKHOCTEH JUIs 00y4aloIMXCsl BOCIPUHUMATH OJHY M TY ke MH(OPMAIHIO U3 pa3HbIX HCTOYHHUKOB - HAIPUMeEp,
TaK, YTOOBI JIMLIA C HAPYIIEHUSIMH CJTyXa MOJTy4Yaad HH(OPMAIMIO BU3YaJIbHO, C HAPYIICHUSIMH 3PEHUS - ayJUaJIbHO;

- IPMMEHEHKe MTPOrPaMMHBIX CPEZICTB, 00ECIIeYNBAIOIINX BO3MOXKHOCTb OCBOSHHS HABBIKOB U YMEHHH, (DOPMUPYEMBIX
JWCLMTUIMHOM, 3a CYET aNlbTepHATHBHBIX CIOCOOOB, B TOM YKCIIE BUPTYaJIbHBIX JAOOPATOPHI U CUMYJISLIMOHHBIX TEXHOJIOTH;

- IPUMEHEHHNEC JUCTAHIIMOHHBIX 06paSOBaTeJ’[LHbIX TEXHOJIOTUI 1A Tiepeiavun I/IHq)OpMaL[I/II/I, OpraHumsal pa3janvHbIX CbOpM
HHTepaKTHBHOﬁ KOHTaKTHOU pa6OTbI 06yqa10meroc;{ C npernojaBarejieM, B TOM YUCJIe BC6I/IHapOB, KOTOPbIE MOTYT OBITh
HMCIIOJIb30BaHbI 151 MTPOBEACHN A BUPTYAJIbHBIX J'ICKL[I/Iﬁ C BOBMOJKXHOCTBIO B3aPIMO)16ﬁCTBPI§[ BCEX YUYACTHHUKOB JUCTAHIITMOHHOI'O
06y‘{eHI/I${, MNpOBEACHNA CEMUHAPOB, BBICTYIUICHUA C JOKJIalaMU U 3allIUThI BBITTIOJTHEHHBIX pa60T, MMpoBEACHUSA TPEHUHIOB,
OpraHmsanuun KOJUIEKTUBHOM pa60TbI;

- IPUMEHEHNUE TUCTAaHIUOHHBIX O6pa3OBaTCHLHHX TEXHOJIOTHI IJIA OpraHnu3alu (bOpM TEKYLIETo 1 IPOMEKYTOYHOT'O
KOHTPOJIA;

- YBEJIMYCHUE TPOAOLKUTEIILHOCTU CIa4n 06y‘{aIOIJ_[I/IMC$I WHBAJIMAOM WJIA JIMIIOM C OI'paHUYCHHBIMU BO3MOKHOCTAMU 3J0POBbA
q)OpM HpOMe)KyTOLIHOITI aTTeCTalluU 110 OTHOILICHUIO K yCTaHOBJ’ICHHOf/’[ MPOAOJIKUTEIIbLHOCTU UX CAAYU:

- IPOJOJIKUTEIIBHOCTU CAaYn 3a4éTa Wi 9K3daM€Ha, IIPOBOAMMOIO B IMMCbMEHHOMN (l)OpMC, - He Ooutee yem Ha 90 MHHYT;

- TIPOJOJIKUTEIIBHOCTH MOATOTOBKY 00YYAIOIIErocst K OTBETY Ha 3aUéTe MM 9K3aMeHe, IIPOBOAMMOM B YCTHO# (opMe, - He
6osee yem Ha 20 MUHYT;

- IPOZIOJIKUTENBHOCTH BHICTYIUICHUS 00YYaloIerocst pH 3aliyTe KypcoBor paboTH - He OoJiee yeM Ha 15 MHHYT.

[Iporpamma cocrasiieHa B cootBeTcTBrM ¢ TpedoBaHussmMu PI'OC BO u yyeOHbIM 1U1aHOM 110 Harpasienuio 27.03.02
"YrpaBieHne kauecTBoM" ¥ MPOQHIIIO MOArOTOBKY Y TIpaBieHne poOOTH3MPOBAHHBIMY PON3BOCTBEHHBIMH CUCTEMAMH" .

SAEKTPOHHBH
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
b1.B./]B.09.01 Ochosbl agmomamuueckozo ynpasieHus

IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

Hanpasnenue noaroroku: 27.03.02 - YipapieHne Ka4eCTBOM
[podunp noxroroBku:_YpasieHre poOOTU3MPOBAHHBIMU MTPOU3BOJICTBEHHBIMU CHCTEMAMHU

Kpanu¢ukanus BeITyCKHUKA:_OaKanaBpp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo oOpa3oBaTesibHON nporpamme: 2023

OcHoBHas JuTepaTypa:
1. Texunueckue cpeacTBa aBToMaTu3anuy. MHTepdeiicHble ycTpoHCcTBa 1 MUK POIIPOIIECCOPHBIE CPEeCTBA [DIeKTPOHHBIN

pecypc]: YuebHoe nocobue / B.®. Bekkep. - 2-e m3n. - M.: 1] PUOP: HULl UHPPA-M, 2015. - 152 c.: 60x88 1/16. - (BO:
Bakanaspuar). (0) ISBN 978-5-369-01198-0 ? Pexum moctyma: http://znanium.com/catalog.php?bookinfo=404654

2. ABTOMATH3al¥s MPOU3BOJCTBEHHBIX MPOIIECCOB[ DK TPOHHBIH pecypc]: YVuebHoe nocodue / Knernmkos B.B., Cynran-3ane
H.M., Cxuprtnanze A.I'. - M.:HULl UHOPA-M, 2016. - 208 c.: 60x90 1/16. - (Beiciiee o6pa3zoBanue: bakanappuat) ISBN
978-5-16-011109-4 - Pexxum pocryna: http://znanium.com/catalog/product/513582

3. YpasisiemMble 31eKTPOTEXHNUECKHE KOMILIEKCHI TEXHOJIOTMYECKOro 00opy .. Hayd.-rpakT. ¥ METo/. peKoM. IO BBINOJL.
KYpC. ¥ IMIUIOM. TIPOEKT. [DaeKTpoHHbIH pecypc]: Yu. noc. / [Tomnskos A.E., ®umumonosa E.M.- M.:®opym, HUL]
NHO®PA-M, 2016-300c.:70x100 1/16.(BO)(IT) ISBN 978-5-00091-122-8 - Pexxum nocryna:
http://znanium.com/catalog/product/519051

lonosHATE ILHAS JUTEpPATYpa:

1. I'ponckuii B. C. DxoHoMuKCc[DmeKTpoHHBIHN pecypc]: Yueonoe mocodue / B.C. I'ponckwuit. - M.: UILI PUOP: HULL Unadpa-M,
2013. - 222 ¢.: 60x90 1/16. - (Bsiciee oOpa3oBanue: bakanaspuar; Maructparypa). ISBN 978-5-369-01003-7 - Pexxum
nocryma: http://znanium.com/bookread.php?book=314551

2. IOcynos P. X.OcHOBBI aBTOMaTU3UPOBAHHBIX CUCTEM YITPABJIEHUS TEXHOJIOTMYECKUMH TTpolieccaMul [DIIeKTPOHHBIN pecypc]:
Vye6noe nocodue / F0cynos P.X. - M.: Undpa-Uuxenepus, 2018. - 132 c.: 60x84 1/16 ISBN 978-5-9729-0229-3 - Pexum
nocryna: http://znanium.com/catalog/product/98908 1
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
b1.B./]B.09.01 Ochosbl agmomamuueckozo ynpasieHus

IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hanpagsnenue noarorosku: 27.03.02 - YipapieHne Ka4eCTBOM
[podunp noaroroBku:_YpapieHre poOOTU3MPOBAHHBIMU MTPOU3BOJICTBEHHBIMH CHCTEMAMHU

Kpanuukanus BeITyCKHUKA:_OaKanapp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo oOpa3oBaTesibHON nporpamme: 2023

OcBoeHye JUCLUIUIHBL (MOYJIs1) MIPeAoaraeT HCIOJIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CHCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ains Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUTUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiieH ooydaommmest. 95C "ZNANIUM.COM" conep:xuT Npou3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUYEHBIX, PyKOBOJUTEJIEH FOCY JapCTBEHHBIX OPTraHoB, MperoAaBaTesiel BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3IuuHbIX cpepax 6uzHeca. Ponp 6ubmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAH/IAPTOB 1 BKJIIOYAET YIeOHNKH, YUeOHbIe TOCOOuSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONENH, CIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIaJIbHbIE TIEPHOINYECKUE U3AaHUS U U3aHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanust (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToanYeCcKas IUTepaTypa 1jisl JaHHON AUCLMIUIMHBI UIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-ONOINOTEYHON CHCTEMe
WznarenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC NUzparenscta "JlaHp" BKIOYaeT B ceOst
3JIEKTPOHHBIE BEPCUU KHUT U31aTesibcTBa "JaHp" ¥ ApYrUX BeIyIIUX U3[aTeIbCTB YUeOHOM JIMTEpaTyphl, a TAKXKE SJIEKTPOHHbIE
BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTeCTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM Haykam. 9BC U3narenscta "Jlanp"
obecrieynBaeT AOCTYI K HAYYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAKCUMAJIbHOMY KOJIHMUYECTBY
NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.

3AE
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