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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpena, 00cykaeHa u o100peHa s peanuzamnuu B 2025 - 2026
yueOHOM TOJly Ha 3aceaHuu KaQeapbl DIEKTPOHUKH U MUKPOIJIEKTPOHUKH

IIporokomor 20 1. Ne

3aB. kadeapoii II.IOj’caTLIﬁ

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
yueOHOM TOJly Ha 3aceaHuy KaQeapbl DIEKTPOHUKH U MUKPOIJIEKTPOHUKH

IIporokomor 20 1. Ne

3aB. kadempoii II.IOj’caTLIﬁ

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2027 - 2028
y4eOHOM roj1y Ha 3aceqaHuu Kapeapsl DJIEKTPOHUKU ¥ MHKPOIIEKTPOHUKH

IIporokomor 20 1. Ne

3aB. kadeapoii I[.IOjfcaTHﬁ

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2028 - 2029
y4eOHOM rojIy Ha 3aceqaHuu Kapeapsl DJIEKTPOHUKU U MHKPOIIEKTPOHUKH

IIporokomor 20 1. Ne

3aB. kadenpoit I[.IOj’caTHﬁ

Pabouas mporpamma nepecmotpena, o0cyxaeHa u ogoopena ais peanuzanuu B 2029 - 2030
y4eOHOM TOJly Ha 3acefaHuu Kadeapbl DIEKTPOHUKHU U MUKPOIIEKTPOHUKHU

[Iporokom ot 20 1. Ne

3aB. kadenpoii [[.IOj’caTHﬁ




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Lenbro AMCUUILIMHBL SBISETCS OCBOCHHE OCHOB TEOPUM aBTOMATHUYECKOTO YIPaBJICHHUS
KaK TEOpPETHUYEeCKOW H (yHIAMEHTAILHOM 0a3bl I TOCTPOSHUS COBPEMEHHBIX CHCTEM
ABTOMATUYECKOTO YIPABJICHUS W JJIEKTPOHHBIX CXEM YIPABICHUS B Pa3IUYHBIX O0JIACTIX
TEXHUKH U YIIPaBICHUSI.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

JuctuiuinHaa Teopust aBTOMaTHYECKOTo yrpasieHus (2 4acTh) BXOAUT B 4acTh y4eOHOTO
wiaHa  QopMHUPYeMyl0 y4YaCTHHKAaMU 00pa3oBaTelbHBIX OTHOIIEHWH 00pa3oBaTeNbHOM
MPOTPAMMBI.

JUis  w3ydeHus  JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHsS,  BJAJICHUSA),
c(hopMHpOBaHHEIC B PE3YyJIbTATE U3YUCHUS AUCIIUTIINH/ TPAKTHK:

Nudopmarrka u naHOpMaMOHHBIC TEXHOJIOTUI

dusuka

Marematuka

3Hanus (YMEHUS, BIaJICHUs), MOTYICHHBIC TIPH M3yYECHUHW JAHHOW IUCIUTLIMHBI OyIyT
HEOOXOUMBI IJIS1 U3YUCHUS] JUCIUILITNH/TIPAKTHK:

Brinmonnenue v 3amura BoITyCKHON KBaTU(UKAMOHHON pabOThI

CpencrBa nepeayn ”HGOpPMALUU

OCHOBBI AJIEKTPOIPUBO/JIA

3 Komnerenuun ody4aromierocs, (popMupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00y4eHust

B pe3ynbrare ocBoeHuUs AUCUMILIUHBI (MOyJis1) «Teopusi aBTOMaTUYECKOTO yIIPaBICHUS
(2 yacTp)» oOy4varoIIMiics JOMKEH 00IaaTh CIIEAYIOIIUMHA KOMITCTCHIIUSIMU:

KO,[[ HHJUKATOpa I/IHI[I/IKaTOp JOCTHIKXCHHUA KOMIICTCHIIMH

[TK-1 CnocoOeH pa3pabarbIBaTh CTPYKTYPHBIE M (DYHKIIMOHAJIBHBIE CXEMBI 3JIEKTPOHHBIX CUCTEM
Y KOMIUIEKCOB, IPUHIIUIIAAIBHBIX CXEM YCTPOUCTB C UCIOJB30BAHUEM CPEJICTB KOMIIBIOTEPHOTO
IIPOEKTUPOBAHUS, IPOBEIECHUEM  IPOEKTHBIX pPacdeToB MU  TEXHUKO-DKOHOMHYECKHM
000CHOBAaHHEM IPUHUMAEMbBIX PEIIEHUN

[K-1.1 Pa3pabaTbiBaeT 3CKU3HBIN MPOEKT, BKIIOYAIOIIMNA: BBHIOOP CTPYKTYPHOMH
CXEMBI DJICKTPOHHOTO YCTPOMCTBA WJIH CHCTEMBI IyTEM COTOCTABJICHHS
pa3IMYHBIX BapHAHTOB M WX OICHKH C TOYKU 3PEHHS] TEXHUUYECKUX U
YKOHOMHYECKUX TPEOOBAHUI; pACCUUTHIBACT BCE HEOOXOMMBIEC ITOKA3ATEITN
CTPYKTYPHOM CXEMBI AJIEKTPOHHOTO YCTPOMCTBA UITU CUCTEMBI, B TOM YHCIIE

MOKa3aTean Ka4yecTBa; BBIOMpAET u 000CHOBBIBAET CXEMBI
BCIIOMOTATEJIbHBIX YCTPOUCTB
[1K-1.2 [Tpon3BOIUT TEXHUKO-3KOHOMUYECKOE 000CHOBAHUE MPUHSATOTO PEIICHHUS C

pacucTaMu ce0eCTONMMOCTH yCTpOf/'ICTBa U CTOUMOCTH C€ro 3KCILTyaTalluu;
CpaBHHBACT C aHAJIOTaMH I10 TCXHUKO-O9KOHOMHNYECKNM XapaKTCPUCTUKaM




4. CTpyKTypa, 00b€EM U colepKkaHne TUCHUIINHBI (MOLYJI5)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM
qyuce:
— KoHTakTHas padora — 10,9 akaz. yacos:
— ayIuTOpHas — 8 aKkaJl. 4acos;
— BHeayuTopHas — 2,9 akaJl. 4acos;
— caMocTosTenbHas pabora — 124,4 akan. 4acos;
— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,
— IMOATOTOBKA K 3K3aMeHy — 8,7 akaj. yac

dDopMa aTTCCTalluH - OK3aMCH

AynutopHast
KOHTaKTHas pabora
(B akaz. yacax)

®dopma TeKyILero
Bun KOHTPOJISI
CaMOCTOSTENNBHON | yCHeBaeMOCTH U
paboThI TIPOMEKYTOYHOM
aTTeCTalluH

Kon
KOMIIETEHIIMH

Pasznen/ tema
JCIUATIIUHEI

Kypc

nab. | mpax.
3aH. 3aH.

paboTa cTyeHTa

Jlek.

CaMocrosTenpbHas

1. Cunresz CAY

11 I perynsarop.
Hacrtpoiika craruueckoit ka Yrenue Brimonnenue u
anepruoaNYECcKOl CUCTEMBI JIUTEPATYPBI, onucanue 3ananuii | IIK-1.1, TTIK-
BTOPOTO  TOpsAAKa  Ha MOJITOTOBKA K | 17151 TaGOpaTOpHBIX 1.2

MOJAYJIBHBI ONTUMYyM H 3aHATUSAM 3aHATUN
6unom HproToHa.

1.2 jaisl perymsTop.
KoppekTtuposka
K0JIeOaTeNIbHON ~ CHUCTEMBI
BTOPOTO HopsiiKa u 1 1 19
HacTpOiKa Ha MOJYJIbHBIN
ONTUMYM u OuHOM
Herorona.

1.3 I perymsTop.
Hacrpoiika acrarnueckoit
CHUCTEMBI BTOPOTO MOPSIKA 1 1 19
Ha CUMMETPUYHBIN
ONTUMYM.

14 T  perymsrop.
Hacrpotiika CUCTEM
TPEThEro W BBICILIETO
TIOPSIJIKOB.

HWroro no pazneny 4 4 77

2. BrwmmonHenwe  pacuéTHo-
rpaduueckor paboTh!

MK-1.1, TIK-
1.2

2.1 PacuéTHo-

5 20,4 | Bemonnenne PI'P Samura PI'P
rpaduueckas pabora

Wroro no pazaeny 20,4

3. IToroBsIit KOHTPOITH

3.1 DK3aMeH 1o IToaroroBka x I1K-1.1, TIK-
Cpaua sK3aMeHa
JIACHATIIINHE 9K3aMEHY 1.2

Hroro no pazaeny 27

Uroro 3a cemectp 4 4 1244 DK3aMeH

Hroro no gucuuiuinae 4 4 124,4 JK3aMCEH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B mponecce mpenonaBanus TUCHHIUTMHBL «Teopusi aBTOMaTHYECKOTO» MPHUMEHSETCSI
MOJyJIbHO-KOMITETeHTHOCTHAsT TEXHOJIOTUsA. JIeKIMu mpoxonsaT B TpaauunuoHHOH (opme. Ha
JICKITMOHHBIX 3aHATHSIX PUMEHSIOTCS SJIEMEHTBI JICKITMH-BU3YATU3aI|H, 33 CUCT MPEICTABICHUS
YaCTH JIEKIIMOHHOTO MaTepHralia ¢ OMOILBIO 3apaHee MOATrOTOBICHHBIX MPE3ECHTALUH, CIaliI0B ¢
MIOMOIIBIO MYJIETUMEIMIHHOTO 000PYIOBAHHS.

JIeKIIMOHHBIN MaTepuall 3aKperuisieTcss Ha TMPAKTHUYECKUX 3aHATHUAX, HAa KOTOPBIX
BBIMOJIHSIOTCS. WHAWBUYAIbHBIC 33/IaHUS IO TPOUICHHON Teme. Takke MpaKTUYeCKUe 3aHsATUS
IPO-BOASTCS B BUAE CEMHUHAPOB, I1€JIb KOTOPHIX MAaKCUMAaJIbHO JOCTYIHBIM MYTEM (IIPU IOMOIIU
OHJIAH BU3yaJM3allMM 3apaHee IOATOTOBICHHBIX MPUMEPOB IO MaTepuaiaM JICKIIMOHHBIX
3aHATHI). Ha mpakTu4eckux 3aHATUSAX TaKkKe MPUMEHSIOTCS METOJ KOHTEKCTHOTO OOy4YeHHS,
paboThl B KOMaHIEe M METOA Case-Study, mo3BOJSONIME YCBOMTH YyYeOHBIH Marepuayl MmyTéMm
BBISIBIICHHS CBSI3€H MEXKIy KOHKPETHBIM 3HAaHHEM M €ro MPUMEHEHHEM, a TakXKe aHajau3a
KOHKPETHBIX CUTyalluid M MOMCKA PEIICHUN CTYACHTaMHU. 3alluTa Pe3ylIbTaTOB MPaKTHUYECKUX
3aJaHlii TPO-XOJUT B BHUJIE JUAIOTA MPENOAaBaTeNIs U CTYASHTA, MPENOoAaBaTeeM 3a1at0TCs
KOHTPOJIbHBIE BOIPOCHI C IIEJIbI0 BBIACHCHHS TJIyOMHBI 3HAHUH CTYJEHTA 10 JaHHOMY pa3Jieiny,
P 5TOM TMPO-O€Tbl B 3HAHMAX CTYACHTA BOCIIOJHSAIOTCS JIOTIOJIHUTEIBHBIMU MOSCHEHHSIMH,
KOMMEHTApUSIMH MTPETI0IaBaTellsl.

CamocrosTenbHas paboTa CTyIEHTOB CTHMYJIUPYET CTYJCHTOB K CAMOCTOSITEIEHOU TPO-
paboTKe TeM IO JAUCIUILTUHE, TOJATOTOBKH K MPAKTHYECKUM 3aHSATHSIM M UTOTOBOW aTTECTAIlHH,
BBINTOJIHEHUS PacYETHO-TpadUIeCKOil paboThI

B kadecTBe OIICHOYHBIX CPEICTB HAa MPOTSHKCHUU CEMECTpa HUCIOJIB3YHOTCS: YCTHBIH
ompoc (cobecemoBaHWe) ¥ MPAKTUYCCKUE 3a/JaHUS, BBHINOJTHSICMBIE C MPUMEHECHUEM
NEPCOHATBHOTO KOMITBIOTEPA, 3aIIUTa OJIYYEHHBIX PE3yIbTaTOB.

6 Y4eOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4aroImmMXcst
IIpencrasneno B npuiioxeHuu 1.

7 OneHOYHBIE CPeACTBA AJIsl IPOBeeHH s POMEKYTOUHOM aTTecCTALMI
[IpencraBneHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecnevyeHue TUCIUITHHbBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. Kum, /1. I1. Teopust aBBTOMaTH4ECKOTO YIIPABICHUS ;| YICOHUK U MPAKTUKYM JIJIsl BY30B /
. T1. Kum. — Mocksa : M3parensctBo FOpaiit, 2020. — 276 ¢. — (Briciee oOpazoBanue). —
ISBN 978-5-9916-9294-6. — Tekcr : snekrponnsid // 3BC IOpaiir [caiit]. — URL:
https://urait.ru/bcode/450559 (mata obparenus: 20.09.2020).

2. Konomeiiniea, M. b. CucreMbl aBTOMAaTHYECKOTO YIPABICHUS TPH CIy4alHBIX
BO3JIEHCTBUAX . yueOHOoe mocooue s By30B / M. b. Konomeiinesa, B. M. becenun. — 2-e usf.,
ucnp. u gon. — Mocksa : UznatensctBo FOpaiit, 2020. — 104 c. — (Briciiee ob6pa3oBanue). —
ISBN 978-5-534-11166-8. — Tekctr : anekrponnbid // 3BC HOpaiit [caiit]. — URL:
https://urait.ru/bcode/455298 (nata obparmienus: 20.09.2020).

0) lomostHuTeIBLHASI TUTEPaTypa:

1. SAroaxuna, T. B. Teopusi aBTOMaTH4ECKOTO YIPABIEHUS | YYEOHUK U MPAKTUKYM JUISI
By30B / T. B. SIrogxuna, B. M. becenun. — Mocksa : U3natenscrBo FOpaiit, 2020. — 470 ¢. —
(Boiciiee oopazoBanue). — ISBN 978-5-534-06483-4. — Tekcr : anekrponnsiit // DbC FOpait
[caiit]. — URL.: https://urait.ru/bcode/450572 (nata oopamenwus: 20.09.2020).

2. Kum, JI. II. Teopus aBTOMaTH4ECKOro ympasieHHs. MHOTOMEpHbIE, HEIUHEHHbIE,
ONTUMAaJIbHBIE M aJalTHBHBIE CUCTEMBI. 3aIauHuK | yaeOHoe mocoodue as By3oB / [1. I1. Kum. —
2-e u3., ucnp. u gon. — Mocksa : U3narensctBo FOpaiit, 2020. — 331 ¢c. —



(Beicuiee oopazoBanue). — ISBN 978-5-534-01459-4. — Texkcr : anexrponnsiii // DBC HOpaiit
[caiit]. — URL.: https://urait.ru/bcode/452303 (nata oopamienus: 20.09.2020).

B) MeTonuyeckue ykazaHus:

1. Ps6uukos, M. 1O. CtaTucTuyeckas TuHaMHUKa CUCTEM YIIpaBJIeHU | yaeOHOe mocodue
/ M. 1O. Psa6uukos, E. C. Ps6uukoBa ; MI'TY. - Maraurtoropck : MI'TY, 2016. - 110 c. : i,
Talm., CXEMBI, rpad., THUCTOTD. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3126.pdf&show=dcatalogues/1/1136
001/3126.pdf&view=true (mara oOpamenus: 14.05.2020). - MakpoodsekT. - Tekcr
anekTpoHHbIH. - ISBN 978-5-9967-0868-0. - ImeeTcs medaTHbI aHAIIOT.

2. Kum, /1. T1. Teopust aBTOMaTH4ecKoro ympasjieHus. JInHeHbIe cucTeMbl. 3aJa4HUK !
yuebnoe nmocooue st By3os / 1. I1. Kum, H. JI. Jimutpuesa. — 2-e u3., ucop. u A01. — MockBa
: U3natensctBo FOpaiit, 2020. — 169 ¢. — (Bricmiee o6pa3oBanue). — ISBN 978-5-9916-8603-
7. — Texkcr : anextponusiit // DBC Fpaiit [caiit]. — URL.: https://urait.ru/bcode/452301 (nara
obpamienuns: 20.09.2020).

3. PsabumkxoB, M. IO. IlnanupoBaHue 3KCHepuMeHTa H 00pabOTKa pe3yibTaToOB
WU3MEPEHUH ! npaKTHKyM / M. 1O. Ps6uukos, E. C. Ps6unkoBa ; MI'TY. - Marauroropck, 2013. -
141 c. Wi., THCTOTp., rpag., CXEMBI, TaoJI. - URL:
https://magtu. mformsystema ru/uploader/fileUpload?name=619.pdf&show=dcatalogues/1/11078
49/619.pdf&view=true (nara oopamenus: 14.05.2020). - MakpooObeKT. - TEKCT : 371€KTPOHHBII. -
ISBN 978-5-9967-0379-1. - imeeTcst me4aTHBIN aHANIOT.

4. PsiGunkoB, M. FO. AropuT™MBbI 1 crtocoObI CAMOHACTPONKHU CPEICTB PEryJupOBaHUS B
COBPEMEHHBIX MHKPOIMPOIIECCOPHBIX KOHTposwiepax . mpaktukym / M. FO. Ps6uukos, C. M.
Annpees, E. C. Psa6unkosa ; MI'TVY. - Marautoropck, 2012. - 136 c. : wr., cxemsl, Tadn. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=602.pdf&show=dcatalogues/1/11041
54/602.pdf&view=true (nara oopamenus: 14.05.2020). - MakpooOBeKT. - TEKCT : 3JCKTPOHHBIH. -
Nmeercs neyaTHbIN aHAJOT.

5. Kmynp, B. A. MogenupoBaHue W YHCIEHHAs ONTUMH3ALUS 3aMKHYTBIX CHCTEM
AaBTOMATHUYECKOT0 yrpaBieHus B mporpamme VisSim : yueOHoe mocobue / B. A. Xwmyms. -
Hosocubupck : HI'TY, 2016. - 124 c. - ISBN 978-5-7782-2103-1. - Tekcr : anexTpoHHbIi. - URL:
https://znanium.com/catalog/product/546586 (mata obpamienuns: 20.09.2020). — Pexxum noctyma:
TI0 TIO/IITUCKE.

r) [Iporpammuoe obecneuenue u UnTepuer-pecypceni:

IIporpammHoe o0ecnieuenune

Haumenosanue I10 Ne norosopa Cpoxk neiicTBUS TULEH3UH

DNEeKTPOHHBIE TUIAKATHI 110
Kypcy "ABTOMaTU3HpPOBAaHHBIE

CHCTEMBI YIIPaBJIEHUS Ha J1-903-13 ot 14.06.2013 6eccpodHo
OCHOBE MHKPOIIPOIIECCOPHBIX

TEXHOJIOTHH"

NI Developer Suite K-118-08 ot 20.10.2008 OeccpouHo

NI MultiSim Education K-68-08 ot 29.05.2008 6eccpodHO




MS Office 2007

) No 135 o1 17.09.2007
Professional

OecCpovHO

IIpodeccnonanbHbie 0a3bl JaAHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI

Hassanue xypca

CchUIKa

[Touckosas cucrema Akagemus Google (Google Scholar)

URL.: https://scholar.google.ru/

9 MaTtepHaJIbHO-TEXHHYECKOE o0ecTeueHne TUCIUTILIHHBI (MOILYJIs1)

MaTepHaano-TeXHqucxoe obecrieucHue JUCHHUIIIMHBI BKJIIFOYACT:




IIpunoxenue 1

YueOHO-MeTOAMYECKOEe  oOecreyeHre  CaMOCTOSITEJIbHOH  PadoThI
00y4JaImmnXxcs
Paznen Bup camocrositenbHOM Koun-Bo
@OpMBI KOHTPOJIA

(Tema TMCIUIUINHBI) paboThI (No TeMbI) 4acoB
- CaMOCTOSTENBHOE U3YUEHHUE 77 | BeimonHenue
JUTEPaTypPHBIX UICTOYHHUKOB; 3aaHui

1 Cunmes CAY - TIOBTOPEHHE JICKIIMOHHOTO MPaKTUYECKUX }
MaTepuana; 3aHATUSAX,  YCTHBIN
- TIOJIFOTOBKA K BBITIOJIHEHUIO orpoc
MPAKTUYECKHX 3aJIaHUI; (cobecenoBanue).

2. Umozoewiii konmponw - CaMOCTOSTEJIBHOE U3YyYECHHE 20,4 | Bemonaenue

(PI'P) JIMTEPATYPHBIX HCTOUHHUKOB; 3aJaHuid  pacu€THO-

- TIOBTOPEHHE JICKIIMOHHOTO rpaduIecKoi
MaTepuana; paboThl, 3aIuTa
- BBIIIOJIHECHUE 3a1aHUA PI'P
pacuéTHO-TpaduIecKoit
paboTHI, MOATOTOBKA K
3aIuTe

3. Umoeosvlii KOHMPOIL - CaMOCTOSTEJIBHOE U3YyYECHHE 27 Beinonnenue

(ox3amen) JTUTEPATypPHBIX UICTOYHHUKOB; 3aJJaHUil UTOTOBOTO

- TIOBTOPEHHE JIEKIIMOHHOTO KOHTPOJIS
MaTepuana;




Ipuio:xxkenne 2

7 OHeHO‘leIe cpeacrea AJsl MPOBEACHUSA HpOMe)I(yTO‘IHOﬁ arTrecranmmn

[IpoMexyTouHass arTecTalyisi WMEET IEIbI0 ONPEACITUTh CTEIEeHb TOCTIKEHUS 3alUIAaHUPOBAHHBIX PE3YJIbTATOB OOyUYEHUS MO TUCIUILINHE
(MomyITI0) 3a ompeeNeHHbBIN nepruo o0ydeHHs (CeMeCTp) U MOXKET MPOBOAUTHCS B (popMe 3auera, 3adera ¢ OIEHKOW, SK3aMeHa, 3allUThl KYpCOBOT'O
npoekTa (paboThl).

I[aHHBIfI pas3acist COCTOUT HUX JABYX ITYHKTOB: a) HJIaHI/IpyeMBIe PE3yIbTaThbl 06y‘IeHI/I${ H OLCHOYHBLIC CPCACTBA IJIA ITPOBCACHUSA HpOMC)KYTOHHOﬁ
aTTCCTalluu. 6) HOPHI[OK IMPOBCACHUA HpOMeH(YTOqHOﬁ aTTCCTAlMU, ITOKA3aTCIIN U KPUTCPUU OLICHUBAHUA.

a) HJIaHI/IpyeMbIe pe3yJdbTaThbl Oﬁy‘-lel-[l/lﬂ U OICHOYHBIC CPpeACTBA NJId IPOBECACHUSA HpOMe)KyTO'lHOﬁ aTrecramum:

Kon mammxaropa WNupaukaTop nocTHKEHN

OneHoyHbIE CPEACTBA
KOMIICTCHIIUHN

[IK-1: Criocoben pa3zpabaTbIBaTh CTPYKTYPHBIE U (PYHKIIMOHATIBHBIE CXEMBI 3JIEKTPOHHBIX CUCTEM U KOMIUIEKCOB, IPUHIIUIIUAIBHBIX CXEM YCTPOUCTB C
MCIIOJIb30BAaHUEM CPEJCTB KOMIBIOTEPHOTO MPOEKTUPOBAHUS, IPOBEACHUEM IPOEKTHBIX PACUETOB U TEXHUKO-3KOHOMHUYECKUM 000CHOBAHUEM
IIPUHUMAEMBIX pEUICHUN

IK-1.1 Pa3zpabarbiBaeT SCKU3HBIM IIepeueHb BOIIPOCOB K DK3aAMEHY

UTto Takoe 00BEKT yrpaBieHus?

UTto Takoe cucrteMa yrnpaBieHHs?

Yro Takoe aBTOMAaTH3aIMA?

UTto Takoe cucteMa aBTOMaTUYECKOTrO YIpaBiIeHUs?

Uto Takoe npouecc yrnpapieHHUs?

Uro Takoe 38eHo0 CAY? Kakumu cBoiicTBaMHu OHO 001agacT?

VYkaxute 0cOOCHHOCTH (PU3NIECKUX U MaTeMaTudeckux moaeneir CAY?

B yem cocTouT OTIMYME CTATUYECKON XapaKTePUCTUKH 00BEKTa OT TUHAMHYECKOMN ?
Kaxkoro Tumna Bo3/ielicTBHsI OKa3bIBAIOT HA OOBEKT YIPABICHUS BHEITHSS Cpea U

MIPOEKT, BKIIIOYAIOLIHI: BBIOOP
CTPYKTYPHOM CXEMBI
JJIEKTPOHHOI'0 YCTPOUCTBA WX
CUCTEMBI IIyTEM COIIOCTABICHUS
pa3IMYHbIX BApUAHTOB U UX
OLICHKHU C TOYKH 3pEHUS
TEXHUYECKUX U DKOHOMHUYECKUX
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Kon nnaukaropa

NHpukatop A0CTHXKEHUS
KOMIIETCHIINU

OneHouyHble CpeaCcTBa

TpeOOBaHMIA; pACCUUTHIBACT BCE
HEOOXOAUMBIC TT0OKa3aTeIn
CTPYKTYPHOM CXEMBI
3JIEKTPOHHOI'0 YCTPOWCTBA WIIN
CHCTEMBI, B TOM YHCJIE
MOKAa3aTeNIM KayecTBa;
BBIOMpAET U 0OOCHOBBIBAET
CX€EMBI BCIIOMOTaTEIbHBIX
YCTPOMCTB.

10.
11.
12.

13.

14.

15.

16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

27.
28.
29.
30.
31.

YOPaBIAOUIMNA Op-TaH?

B uem cocTout oTnmuMe HepephIBHBIX U JUCKPETHBIX CAY?

[lepeuncante OCHOBHbIE IPUHLIUIIBI YITPABICHHUS.

B uem cocTout nmpuHLIMI yrIpaBIeHUs 110 3aJaHHOMY BO3/E€UCTBUIO? YKaKUTE €ro
IIPEUMYIIECTBA U HEJJOCTATKH.

B uem cocTouTt npuHLMI yIpaBIEHUS 110 BO3MYILEHUIO? YKaXXUTE €ro MpeuMyllecTBa U
HE/I0CTATKH.

B uem cocTouT npuHLMI yIpaBICHUS 110 OTKIIOHEHUIO? YKa)XKUTE €r0 MPEUMYIIECTBA U
HE/IOCTATKH.

B uem cocTout npuHINI KOMOMHUPOBAHHOTO YIPABICHUS? YKaXKUTE €ro
IIPEUMYIIECTBA U HEJIO-CTATKH.

B uyem cymuocTs nouarus odpatHast cBsi3b? KakoBo ee HazHaueHue B CAY?

B uem cocTout otnmune 3aMKHYTON U pa3oMKHYTONH CAY?

B uyem cocTout oTnMUMe ONTUMAIBLHOTO U aJalITUBHOTO BUJIOB YIPaBIEHUS?

Uro Takoe nepenaTtouHas GyHKIUS CUCTEMBI (3BeHa)?

Kaxue 4acTOTHBIE XapaKTEpUCTUKU IPUMEHAIOTCA ITpH aHanuse CAY?

UYro Takoe nepexoaHas GyHKIuUs cucTeMbl (3BeHa)? KakoBel ee cBoiicTBa?

UYro Takoe UMIyJIbCHas MepexoaHas pyHKLuUs cucTeMbl (3BeHa)? KakoBsl ee cBoiicTBa?
Uro Takoe nmpornopuroHaibHOe 3BeH0? KakoBbl €ro XxapakTepucTUKH?

Yro Takoe nHTErpupyrouiee 38eH0? KakoBbl €ro XxapakTepuCcTUKH?

Uro Takoe naeanbHoe nuddepeniupyromiee 38eH0? KakoBbl ero XxapakTepucTuku?
UYro Takoe anepuoanveckoe (MHEpIIMOHHOE) 3B€HO nepBoro nopsaka? Kakoel ero
XapaKTEPUCTU-KU?

UYro takoe kosnebarenbHOe 3BeHO? KakoBBI ero XxapakTepucTuKu?

Uro Takoe popcupyromniee 38eH0? KakoBbI €ro XapaKTepUCTHKU?

Yro Takoe anepruoguuecKoe 3B€HO BTOpPOro nopsaka? KakoBsl €ro XxapakTepuCcTUKH?
UYro Takoe peanbHoe nupdepennupyromiee 38eH0? KakoBbl ero XxapakTepuCcTUKH?
KakoBbI cBOIicTBa MUHUMAJIbHO-()a30BbIX 3BEHBEB?
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Kon nnmmxaropa WNHauKaTop AOCTHKEHUS

OneHouyHble CpeaCcTBa
KOMIICTCHIIUHN

32. Yto Takoe 3anasnpiBaroiiee 3BeH0? KakoBbI ero XxapakTepuCTHUKN?

33. KakoBbl CBOICTBA MOCIIEOBATEIHLHOTO COeTUHEHUS 3BeHbeB CAY?

34. KakoBbI CBOMCTBA MapalICIbHOTO COeAMHEHUS 3BeHbeB CAY?

35. Kakum o6pazom onpezensercs nepenarodnas pyakmust CAY, 3aMKHYTO# 00paTHOM
OTpHIATEIb-HON CBSI3bIO?

36. Kakum oOpazom onpexensercs nepenarodnas pyakmust CAY, 3aMKHYTO#M 00paTHOM
MIOJIOKUTEIb-HOU CBS3BIO?

37. B 94eM COCTOUT OTINYHE CTATHUECKON CHCTEMBI OT acTaTndeckoii? UTo Takoe cTaTu3M
CHUCTEMBI?

38. B uem coctouT (puzmueckuii cMbIc MOHATUS ycToWdnBoCTH CAY?

39. B uem 3akitouaeTcst MeToAuKa omnpenenenus ycronunBoctu CAY ¢ UCHOIb30BaHUEM
anredpauyde-ckoro kputepus ['ypsuna?

40. B uem 3akioyaeTcs MeToAMKa omnpenenenus yecronunBoctd CAY ¢ HCHOIb30BaHUEM
anredpande-ckoro kputepus Payca?

41. B yem 3aKkiiro4aeTcs MeTouKa ornpezaenenus ycroiunBoctu CAY ¢ ucnonb3oBaHUEM
yacToTHOro kpurepus HalikBucra?

42. B ueM 3aKkiIrovaeTcsi MeTOIMKa aHainmu3a yecroiuuBoctd CAY o norapupmMudecKum
YaCTOTHBIM Xa-paKTEePUCTUKAM?

43. B ueM COCTOST OCOOEHHOCTH alreOpandecKiX U YaCTOTHBIX KPUTEPHEB YCTOMUUBOCTHU?

44. KakoBbl OCHOBHBIE Kaue€CTBEHHBIE MTOKA3aTeNIH MepexoaHoro npoiecca B CAY?

45. Kakue MeTobl IPUMEHSIOTCS ISl ONpeIeeHUs T0OKa3aTesel kauecTBa NepexoJHOro
npouecca B CAY?

[K-1.2 IIpon3BOaUT TEXHUKO- 1 3aoanusa ona evinonnenusa PI'P:

KOHOMMYECKOE 000CHOBAHIE 1. TTonaras Wp(p) = 1 u Woc(p) = 0, npuBectu B o0111eM BUjIE:

Whpas(p) — nepenatounyto GyHKIUIO 00BEKTa YIPABICHHS [0 YIPABJISIONIEMY BO3/ICHCTBUIO
X

Wi(p) — nepeatounyro QyHKINIO 00BEKTa YIPABJICHHUS 110 BO3MYIIAIOIIEMY BO3ICHCTBHIO .

IIPUHATOr'O PELICHUS C
pacdyeTamMu ce0eCTOMMOCTH
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HNuaukatop 1OCTHXKEHUS
KOMIIETCHIINU

OneHouyHble CpeaCcTBa

YCTPOMCTBA U CTOUMOCTH €T0O
AKCIUTyaTalMu; CPABHUBAET C
aHaJIOraMu 10 TEXHUKO-
SKOHOMUYECKUM
XapaKTEePUCTUKAM

Bce npeoOpa3zoBaHust CTPYKTYpPHOI CXeMbI 00BEKTa IPUBECTHU B MOSICHUTEIBHOI 3aITiCcKe.
2. Ilpu u3BecTHbIX TUNax U mapamerpax Wi(p)..Wa(p) onpenenuts xapakTep yCTOWYHMBOCTH
00BEKTa 110 YIPABIISIOIIEMY BO3ICHCTBHIO C TOMOIIBIO JFO0O0Tr0 alnredpandeckoro KpUTepHsl.
3. IIpu Woc(p) = 1 BeinonauTh cuHTe3 peryisitopa We(p) m1st obecrieueHust acraTu3ma
CHCTEMBbI IIEPBOTO MOPSIIKA U 3araca yCTOWYNBOCTH CHCTEMbI YIIPABJICHHS, HE MEHEE

@, = 30°.

4. TIpoBepHTh YCTOMYUBOCTD MOJIYYCHHOW CUCTEMBI yIIPaBICHHs (C YUETOM perystopa)
71r00bIM rpaduueckum KpurepueM. [lokazaTh Ha rpadukax 3amnac ycTOW4uBOCTH I10
amruutyne Kz u dase ;.

4. Onpenenutb We(p) — nepeiatounyro QyHKINIO 00BEKTA YIPABICHUS U PETyJISTOpA 10
oumOKe peryupoBaHus B 001ieM Bujie. Bece HeoOXoaumble mpeoOpa3oBaHus CTPYKTYPHOM
CXEMbI 00BEKTA IPUBECTHU B MOSCHUTEIILHOM 3anucke. [Ipy U3BECTHBIX THIIAX M apamMeTpax
W1 (p)..Wa(p) u Wp(p) onipeaenuts k03GGHUIHMSHT OIIMOKH U MOKa3aTh CTENEHb acTaTH3Ma
CHCTEMBI.

Wi(p) = I Ws(p) =

\/
<

x (gl Wp(p) >F)> Wi(p) +<>$+ Wa(p)

f

Woc(p)

Pucynoxk 1 — BapuaHT 1 CTpyKTypHOU CXEMBI CUCTEMBI YIIPABICHUS.

Tabnuna 1 — [Tapamerpsl nepenaTouHbIX GYHKIUN 00bEKTa YIpaBIEeHUS

| Bapmant | Bap. | Wa(p) | Wa(p) | W(p) | Wa(p) |
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OneHouyHble CpeaCcTBa

map. K K, Ky K,
T,pt+1 ,pt1
K]_ =160 Kz =9
T = - K;=0,1 K, =0,075
0.00025 7, = 0,0008
K1:24,5 K2:5 Ka=01 K4:
7, =0,02 7, = 0,0025 3T 0,05918
K1:3,9 K2:7,5 Ka=01 K4:
7, =0,0064 | 7, =0,0025 3T 0,02564
K. =125 K, =4 B _
1 =00002 |z,=0004 |Ke=02 |Ki=0048
K1:16 K2:4,5 Ka=02 K4:
71 =0,002 | 1z,=0,005 3T 0,02083
Bap. Wl(p}( Wz(pg(' Ws(p) W(p)
map. A1 2 K3 K4
P Tp+1
_ Ka=15 _ _
K. =100 = 0.0001 K;=0,66 |Ks=0,01
Kz =5
K, =100 T, = Ks = K, =0,02
000005 | 2197
K,=364 |Ke=9 Ks=01 |Ks=005
LT ,=0,0025 | T s
K,=4.8
K1 =200 2 = K3 = 0,2 K4 = 0,15
0,00001
K; =50 K,=3 K:=0,33 |K;=0,01
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Kon nnaukaropa

NHpukatop A0CTHXKEHUS
KOMIIETCHIINU

OneHouyHble CpeaCcTBa

2 =

0,00005

X (g > Wo(p)

f

v

r Wi(p) < (g Wsp) <=

Wi(p) I > Wy(p)

Woc(p)

Pucynok 2 — BapuaHT 2 CTpyKTypHOW CXEMBI CUCTEMBI YIIPaBJIECHUS.

Tabnuua 2 — [MapameTpsl nepeaaTouHbIX QYHKIUN 00bEKTa yIpaBIeHUs

Bap. Bap. | Wi(p) Wa(p) Ws(p) Wa(p)
Hap. K]_ KZ
Ks Ka
T;pt1 ,p+1
Kl -9 K2 =160
1 = T = K:s=0075 | Ky;=01
1 n=0,0008 | ;50005
K1 =5 K2 = 24,5 K3 = _
2 200025 =002 005918 Ke=01
K1 = 7,5 K2 = 3,9 K3 = _
3 200025 |1,=00064 | 0,02564 Ke=01
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Kon nnaukaropa

NHpukatop A0CTHXKEHUS
KOMIIETCHIINU

OneHouyHble CpeaCcTBa

K =4 K, =125 B B
4 1 .=0004 |z=00002 Ks=0048 ' Ki=02
K1 = 4,5 K2 =16 K3 = _
> 20005 |7,=0002 | 002083 Ke=02
Bap. Wl(D}{1 Wz(p}(2 Ws(p) Wa(p)
nap. — Ks K4
T1p+ 1 D
Ki=15 _ _ _
1| o [Ke=100 [ Ke=001 |Ky=066
K]_ =5 K4
2 o= K,=100 | Ks=0,02 =
0,00005 0,1975
3 |Ki=3 Ky=364 |Ks=005 |Ki=01
T1:0,0025 2 = y 3— VY, 4 — Y,
K =48
4 |o= Ky=200 |Ks=015 |Ky=02
0.00001
K]_ =3
5 |og= K, = 50 K:=001 |K,=0,33
0.00005
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Kon nnaukaropa

NHpukatop A0CTHXKEHUS
KOMIIETCHIINU

OneHouyHble CpeaCcTBa

X B X )P

Wp(p)

Woc(p)

*@Q—’ Wi(p)

f

v

v

Wa(p)

Ws(p)

Y

Wy(p)

-

Pucynok 3 — BapuanT 3 CTpYKTYpHOI CXEMBI CUCTEMBI YIIPABJICHUSI.

Tabmuua 3 — [MapameTpsl nepeaaTouHbIX QYHKIUN 00BEKTa YIIPaBICHUS

Bap. Bap. | Wi(p) W,(p) Ws(p) W.a(p)
nap. K1 Kz K3 K
Tip+1 | ,p+1 3p+1 !
K1 =3 K2 =15 K3 =3 _
1 =001 15,2001 | =002 | Ke=°
K1 =3 K2 =10 K3 =3 _
. 2 =01 15,2005 w=001 | Ke=10
Ki=49 [ K,=30 |K3=2 _
3 =04 15,2002 w=0005 Ke=20
Ki=19 | K,=25 |K3=2 _
4 1201 15,2001 =002 |Ke=2
K1:99 K2=40 K3:1 _
5 7n=05 |7=001 | 73=0,01 Ka=40
2 Bap. | Wi(p) Wo(p) W3(p) W4(p)
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Kon nnaukaropa

NHpukatop A0CTHXKEHUS

OneHouyHble CpeaCcTBa

KOMIICTCHII U

nap. K; Kz K; K,
pt+1 p 3p+1

! 21::09,01 Kz =100 23::05?88? (r)<,41_

2 21::0%01 Kz =100 23::07,882 52_

3 |on |Ke=100 | 9700 |0

4 s [ Ke=200 10000 | Ke=1

73 = 0,001
5 511:20?2 Kz = 100 23::05’883 Ke=2
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0) ITopsinok npoBeneHust NPOMEKYTOYHOM aTTeCTALMH, TOKA3ATEJM H KPUTEPHH
OlLlCHMBAHHSA:

IIpomexyTouHast arrecTanus 10 JUCUUILIMHE BKIIOYAET TEOPETUYECKUE BOIIPOCHI,
HO3BOJISIOIINE OLEHUTh YPOBEHb YCBOCHUS 00YJarOIMMUCS 3HaHUH, U IPAaKTUYECKUE 3a/1aHus,
BBISBIISIFOLINE CTETIEHb CPOPMHUPOBAHHOCTH YMEHHI U BIIJICHUH, TPOBOAUTCS B (hopme 3auéra B
KOHIIE Kypca.

Meroauueckue ykazaHus I MOATOTOBKH K 3a4€Ty: JUIsl IIOATOTOBKY K 3a4€Ty CTYJEHT
JIOJKEH OCBOMTDH BCE U3Y4aE€MBbIE TEMBI, B TOM YUCJIE U OTBEIECHHBIE ISl CAMOCTOSATEIBHOIO
W3YYEHUS, BBIIIOJIHUTD U CAATh BCE PaOOTBHI.

IMoka3aTeu U KPUTEPUH OLIEHUBAHUS 324€TA:

Ha «omnuunoy:

Cmyodenm uémko omeeuaem Ha MeopemudecKuli 0NPoc, 6HAMHO 0OBACHAS CYMb Memooda,
MOdicem npeodnodHCUMb albMePHAMUBHBLE MEMOObl peueHUs NOCMABIEHHbIX 3a0adu.

BeimonmHeHsl 00a MPakTUYECKWX 3aJaHUS, CTYACHT OOBICHICT, KaKUMH METOJaMU OH
MOJIb30BAJICS MPHU UX BHIMOJIHEHHUH.

Ha «xopowoy:

Cmyoenm omeeuaem Ha meopemudeckull 6ONPOC U BbINOJHAEm XOoms Obl O0O0HO
npakmuyeckoe 3a0anue UIU BbINOAHAEem 004 NpAKMU4eckux 3a0auvus 0Oe3 omeema Ha
meopemuyeckuti eonpoc. Mmeem npedcmagienue 0 mMoM, KAKUM 00OpA30M 3a0aHus OOJIHCHLL
OvL1U Ob1 OLIMB BLINOIHEHDL.

Ha «yoosnemeopumenvHoy:

CTymeHT BBINOJHAET XOTS OBl OJHO 3aJaHue (OTBET HAa TEOPETHUYCCKHH BOMPOC WIIH
MPAKTUYECKOE 3aJaHHe).

IToxa3aTenn U KPUTEPUH OLCHUBAHUSA PacY€éTHO-TPaduyeckoi padoThI:

Ha «omnuunony:

Cmyoenm noanocmvio u 8 CpOK blNOIHUL 3A0AHUS, ODOPMUL NOACHUMENLHYIO 3ANUCKY,
enaoeem 3HAHUAMU NO NPUMEHAEMbIM MemoOam U MOACEM NPEONoACUMb AbIMEPHAMUBHbIE
Memoovl peuienus 3a0ayu, 3HAKOM C JTUMEPAmypHbiMU U UHLIMU UCTOYHUKAMU NO NpeoMemy
OUCYUNTUHBL.

Ha «xopouioy:

Cmyoenm noaHocmvio 8bINOAHUNL 3A0AHUS, OGOPMUL NOSACHUMENbHYIO 3ANUCKY, 3HAKOM C
JUMEPAmypHuIMU U UHBIMU UCTOYHUKAMU NO NPeoMemy OUCYUNTUHDL.

Ha «yooenemeopumenvhoy:

Cmyoenm 4acmuyno GbINOIHUN 3A0AHUSA, OGQOPMUN NOSACHUMENbHYIO 3aNUCKY, UMeem
npeocmasienue 0 IUmepamypHuix U UHbLX UCHOYHUKAMU NO RpeOMemy OUCYUNTUHDI.



