MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

HanpasieHue noaroroBku/cnenuanbHocTb: 27.03.04 YnpasiieHue B TEXHU4ECKUX CHCTeMax

HaumenoBanue o0pa3zoBare/ibHOM nporpamMmmbl: UHTeN/IeKTya/IbHbIE TEXHOJOTUH YIIPABJIEHUS] B TEXHUYECKUX
cucTreMax, 00padoTka U aHAJIU3 JAHHBIX

YpoBeHnb 00pa3oBaHusi: BbiciIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yuenusi: Ounas

Pabouast nporpaMma QM CHUILIHHBI
TEXHUYECKHUE CPEJACTBA ABTOMATU3AIINU U YIIPABJIEHUS

BJaok: Baok 1 «/Iucuuniunsl (MoxyJim)»
YacTh 00pa3zoBaTe/ibLHOM .
Yacrtsb, popMupyeMasi y4acTHUKAMH 00pa30BaTeIbHBIX OTHOLIEHUH
NPOrpamMMblI:
Ne quCHMIUIMHBI 10 Yy4eOHOM
Ament y y B1.4.09
TJIaHy:
TpynoeMKocTh B 3a4eTHBIX
Py 7 cemecTp - 4;
eIMHMIIAX:
Yacos (Bcero) no yueoHom
( ) oy y 144 yaca

IUIAHY:
Jlekuuu 7 cemecTp - 32 yaca;
IIpakTHyeckune 3aHATHS He MPeAYCMOTPEHO Y4eOHBIM MJIaHOM
JlaGopaTopHble padoThI 7 cemecTp - 16 yacos;
KoncyabTanuu 7 cemecTp - 2 yaca;
CamocTrosiTesibHasi padoTa 7 cemecTp - 93,5 yaca;

B ToM yncie Ha KII/KP He MPelyCMOTPeHO Y4eOHbIM MJIaHOM
HNnasa koHTakTHas padora NPOBOJMTCS B PAMKAX YACOB Ay AMTOPHbIX 3aHATHI

BKJIIOYas:
TecTrupoBanue
JlabopaTopnasi pa6ora
IIpome:kyTouHast aTTeCTAIINS:

IK3aMeH 7 cemectp - 0,5 yaca;

MockBa 2026



NPOI'PAMMY COCTABMUJI:

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»

Ceenennn o enagensue L3N M3K

s : Bnageney, banapes [.A.
[IpenomaBaTelib * Mol [T — R54598743-BalarevDA-3585255b J.A. bainapes
COI'JTACOBAHO:
MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
CseneHva o snagensuye L3N M3K
PykoBogutens manene Cnaoposa EO.
00pa30BaTEIbHON IPOrpaMMBbI Waenmagmarop | ROdee6ced-Sidorovayy-923dc6as E.}O. Cunopona

3aBeyIOIIMI BBITYCKAIOIICH
kadenpoi

[T
MoK ¢

MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HUY «M3W»

CeeneHuna o enagensue L3N M3KU

Bnaaeney

Bobpskos A.B.

WaenTndukatop

R2c90f415-BobriakovAV-70dec1f3

A.B. bobpsikoB




1. HEJIM U BAZJIAYHU OCBOEHU A JUCHUIIIINHBI
Lenp ocBoeHusi JMCHMUIVIMHBI. U3Y4Y€HHE NPUHLMIIOB TOCTPOEHUS U  HACTPOMKHU
ABTOMATHU3MPOBAHHBIX CHCTEM YIPABICHUS TEXHUYCCKHUMH OOBEKTaMH Ha 0a3e THIOBBIX alllapaTHBIX U
MPOrPaMMHBIX CPEJCTB.
3agaum QU CHUIITTHHBI
- OCBOCHHE PUHIIUIIOB IOCTPOEHUS U HACTPOMKH aBTOMaTU3UPOBAHHBIX CUCTEM YIPABIICHUS
TEXHHYECKUMH 00BEKTAMU;
- U3y4YEeHHE TUIIOBBIX aMMapaTHBIX U IPOTrPAMMHBIX CPEJICTB, 3aHUMAIOLIUXCS MOJTyUYEeHUEM,
00paboTKOi 1 BU3yanu3anueil nHGpopMaIyu 0 COCTOSTHIA 00bEKTa aBTOMATH3AIINH,
- IpHOOPETEHNE HABBIKOB MPUHATHS 1 000CHOBAHUS KOHKPETHBIX TEXHUYECKHUX PELICHU pu
MIPOCKTUPOBAHUH aBTOMATU3UPOBAHHBIX CUCTEM YIIPABJICHUS TEXHUUYECKUMHU O0OBEKTaAMH M UX
3JIEMEHTOB.

dopmupyembie y 00ydaronierocs KOMneTeHIHH 1 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTeHIHIi !

KOI[ U HAMMEHOBaHUC KOI[ U HAMUMECHOBAaHUC 3anﬂaﬂnp03am{ble pe3yJabTaThl oﬁyqemm
KOMIIETEeHL MU HHAUKATOPA JOCTUKEHUsI
KOMIICTCHIIUU
I1K-1 Cniocoben MUJI-5nk-1 Ocymectisier cbop | 3HATH!
pa3palbaTeIBaTh U Y QaHAJIU3 UCXOMHBIX JaHHBIX - METO/Ibl aHaTN3a HAyYHO-TEXHUUECKOMN
NIPUMEHSATh TEXHOJIOTHU JUUTS pacyeTa u UH()OPMAIIUHU 110 TEXHUYECKHM CPEJICTBAM
cbopa, 006paboTKH U IPOCKTUPOBAHHS CHCTEM H ABTOMATHU3HPOBAHHBIX CHCTEM;
aHaJM3a Pa3HOTHUITHBIX CPEJICTB aBTOMATH3AIMH - COBPEMCEHHBIC TCHACHIMN Pa3sBUTHA
JTAHHBIX VIS pacyera u YIpaBJICHUS SJICKTPOHHUKHM, H3UMepHTeHBHOI71 U
IPOEKTHPOBAHUS CUCTEM U BBIYHCITUTEIILHON TEXHUKH,
CPEJICTB aBTOMATH3ALUH MH(OPMALIMOHHBIX TEXHOJIOTHI B CBOEH
yIIPaBJICHUS pohecCuOHANBHON e TENbHOCTH.
YMETh:

- BBIMOJIHATH 3KCIIEPUMEHTHI Ha
JEHCTBYIOINX 00BEKTaX aBTOMATH3AINU
00pabaTbIBaTh pe3ybTAThI C
MPUMEHEHHEM COBPEMEHHBIX
MH(POPMALMOHHBIX TEXHOJIOTUHN U
TEXHUYECKHUX CPEJICTB;

- OCYILECTBJIATH TIOMCK ¥ aHAJINU3 HAyYHO-
TEXHUYECKOH HH(OPMAIH O HOBBIX
TEXHOJIOTUSIX U TEXHUYECKHX CPE/ICTBAX
MOCTPOCHHSI KOMITOHEHTOB
aBTOMAaTU3MPOBAHHBIX CHCTEM.

PIIK-1 Cniocoben HI['ZPHK—l I[CMOHCTppreT 3HATb.

MIPOBOJIUTH HATYPHBIE U 3HAHWE OCHOBHBIX IPUHIUIIOB | - OCHOBHBIC IIPUHIHUIIBI OPraHN3aluu 1
BBIYMCIIMTEIILHBIE OpraHU3aIu 1 MOCTPOCHUS MOCTPOCHH aBTOMAaTU3UPOBAHHBIX CUCTEM
SKCTIEPUMEHTHI C ABTOMATH3UPOBAHHBIX cucTeM | Ha OCHOBC YHHUBCPCAIBHBIX OBMu
UCIIOJIb30BAaHUEM Ha OCHOBE YHUBEPCAJIbHBIX HIpOrpaMMHUpPYyEMBIX JIOTHIECKUX
CTaHJAPTHBIX OBM wu nporpaMmmupyemsIx KOHTPOJLIEPOB,

NPOrpaMMHBIX CPELICTB C KOHTPOJUJIEPOB - OCHOBHBIC IIPMHIHUIIBI 1 MCTOIOJIOT'HIO
LEITBI0 TTOTYYEHHUS pa3paboTKu MPUKIIATHOTO MPOTPAMMHOTO
MaTeEMaTHUYECKUX MOJIEJIEN O6eCHequI/I${, BKJIFOYAs TUIIOBEIE CITOCOOBI
IPOLECCOB M 00BEKTOB OpraHu3alyu JaHHBIX U IOCTPOCHUS
aBTOMAaTHU3alUU U QITOPUTMOB 00PaOOTKH JTAHHBIX,

CUHTAKCUC U CCMAHTHUKY YHUBCPCAJILHOT'O
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Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

yIpaBIeHUS

AITOPUTMHUYCCKOI'O A3bIKa
nporpaMMupOBaHud BBICOKOI'O YPOBHA,
OCHOBHBIC ITPUHIOUIIBI OpTaHUu3alluu U
MOCTPOCHUS BBIYHMCIIMTCIIbHBIX MAlllMH.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JlucuuruiiHa OTHOCHTCS K OCHOBHOM Ipog)eCCHOHANBbHOW 00pa3oBaTelNbHON Iporpamme
WHTeUIeKTyanbHble TEXHOJIOTUU YIIPABJICHUS B TEXHUYECKHX CHCTEMax, 00pabOTKa M aHaM3 JaHHBIX
(manee — OIIOII), nanpaBnenust noarotrosku 27.03.04 YnpasieHue B TEXHUYECKUX CUCTEMAaX, YPOBEHb
0o0pasoBaHMs: BEICIIEE 00Opa3oBaHue - OaKajgaBpHar.

bazupyercs Ha ypoBHE cpeHero o0iiero oopa3oBaHusl.

Pe3ynbpTaThl 00y4eHus, MoJydeHHbIE IPH OCBOCHUH TUCLMITIIMHBI, HEOOXOAUMBI IPU BBIITOJIHEHUU
BBIIYCKHOM KBaJU(UKALMOHHON PabOTBHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 4 3a4eTHBIX eMuHUIIbI, 144 yaca.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Tumnossle CTPYKTYpHI U 10.0 7 2.0 - - - - - - - 8 - Ilo020mo6Ka K KOHMPOILHOU padome:
cpencTaa W3y4yeHne matepualioB U MOJAroTOBKA K
ABTOMATH3MPOBAHHBIX TECTUPOBAHUIO
cUCTEM CamocmoamensHoe usyuenue
1.1 D yHKIHOHAJIbHbIE 4 1 - - - - - - - 3 - meopemuueckozo mamepuana: VIzyuenue
KOMITOHEHTBI JIJIs JIOTIOJTHUTEIBHOTO MaTepraa o pasaery
aBTOMAaTHU3aLUH "THUNoBbIe CTPYKTYpHI U CPENCTBA
HCCIeI0BaHUI aBTOMAaTU3UPOBAHHBIX cUcTEM"
TEXHHYECKHX 0OBEKTOB H3yuenue mamepuanog 1umepamypHbix
1.2 ApPXUTEKTypHBIC 3.5 0.5 - - - - - - - 3 - UCHIOYHUKOB:
BO3MOKHOCTH DBM B [4], 1-20
ABTOMATH3MPOBAHHBIX
crcTeMax
1.3 TexHIUYECKUE CpeacTBa 2.5 0.5 - - - - - - - 2 -
MOJTyYeHHS
nHpOpMAaLUH O
COCTOSIHUU 00BeKTa
YIIPaBJICHUSI, aTUUKH,
M3MEPHUTEINIbHBIC
npeobpasoBarenn
2 Meto/ibl 1 22 8 4 - - - - - - 10 - Iloozomoeka K rabopamopnoii pavome: J1ns
TEXHHYECKHE CPEICTBA BBITIOJTHEHUS 33/1aHUH 110 JJabopaTopHO padore
IIPOrpaMMHOT0 0OMeHa HE0OX0AMMO TPeIBApUTEIEHO U3YUHTh TEMY U
JaHHBIMH Mexay OBM 3a1a4M BBITIOJHEHHMS JTaOOpaTOpHOI paboTHI.
U YCTpOWUCTBaAMHU Ilo020mo6Ka K KOHMPOILHOU padome:
yIpaBJIeHUst 00bEKTOM W3y4yeHnne marepralioB U MOJroTOBKa K
aBTOMAaTH3ALUH TECTUPOBAHUIO
2.1 IpuHIUTE 22 8 4 - - - - - - 10 - H3yuenue mamepuanos 1umepamypHovix
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OpraHu3aIUH
MPOTPaMMHO-
yIpaBisieMoro ooMeHa
JTaHHBIMH MexIy OBM
u BY

UCMOYHUKO8.
[2], 5-9
[5], 11-18, 68-80

3 TexHIYECKUE CpeacTBa 20 10 Iloozomoeka Kk nadopamopnoii pavome: J1ns
oOMeHa TaHHBIMH BEITIOJTHEHHS 3aJaHUH TI0 JTabopaTopHOH paboTe
Mexay OBM u HEOOXOANMO MPEIBAPUTENBEHO U3YIHTh TEMY 1
BHEITHUMH 3a[a9 BBITIOJTHEHUS 1TaO0paTOpHOH paboTHI.
ycrpoiictBamu (BY) ¢ Ilod20moeKka K KOHMPOIbHOU padome:
npepbIBaHUEM W3y4yeHne maTepualioB U MOJroTOBKA K
pOrpaMMBbl TECTUPOBAHUIO
npoleccopa H3yuenue mamepuanoe 1umepamypHbix
3.1 OOMeH TaHHBIMHI 5 2 UCIMOYHUKOG:
Mexay O9BM u [2], 13-21
ABTOMATH3UPOBAHHOM [5], 96-132
CHUCTEMOM B PEKHUME
TIPEPBIBAHMS TEKYILECH
MPOTPaMMBbI
nporeccopa
3.2 [puHIUTE 15 8
OpTaHM3aINN 1
TEeXHHYECKast
peanu3anys
MHOTOYPOBHEBBIX
BEKTOPHBIX
IIpEepbIBaHUIM
4 TexHuueckue cpeicTpa 20 10 Ilodz0moska K KOHmMPOALHOU padome:
CHHXPOHH3ALIUH W3y4yeHne matepualioB U MOJroToBKa K
3JIEMEHTOB TECTUPOBAHUIO
aBTOMATU3UPOBAaHHOU Ilodzomoeka k n1adopamopnoit padome: Jns
CHCTEMBI. BBITIOJTHEHUS 33/1aHUH 110 JTabopaTopHOi padore
4.1 [Iporpammupyemsie 4 2 HE0OX0AMMO TPeIBAPUTEIBEHO U3YYHTh TEMY 1
HHTEpBaJIbHBIE 3aj1a4M BBITIOJHEHHMS JTaOOpaTOpHOI paboTHI.
TaiiMepbI—CUETYUKN H3yuenue mamepuanoe iumepamyproix
(ITNT) UCHIOYHUKOG:
4.2 CucteMHBIH TaitMep— 12 6 [2], 24-34
cuetunk O9BM
cemeiictBa IBM AT




4.3

TexHuueckue cpeacTpa
U METOJIUKA
CUHXPOHM3ALUU
paboThI YCTPOHCTB B
peanbHOM BPEMEHHU

ABTOMAaTH3UPOBAHHEIC
CHCTEMBI Ha OCHOBE
YHHDHATTIPOBAHHBIX

MarucTpaibHO-
MOMYJIBHBIX
uHrepdeiicon

24

14

Camocmoameibnoe usyuenue
meopemuyeckozo mamepuana: VI3yaenue
JIOTIONTHUTEIHHOTO MaTepraa 1o pasaery
"THUIOBBIE CTPYKTYPHI U CPEICTBA
aBTOMAaTH3UPOBAHHBIX CHCTEM"
Iloozomosxka K KOHmMpobHOU pabome:

5.1

[IpuHLMNIBI
yHH(DUKAUU CPEICTB
conpsbxerust 9BM ¢
SKCIIEPUMEHTAIbLHBIMU
YCTaHOBKaMH

5.2

APXHUTEKTYpBI THIIOBBIX
CHCTEMBI cOopa
JAHHBIX, YIIPaBICHUSA
00BEKTOM
aBTOMAaTH3ALNH 1
ONEepaTUBHOM
00paboTku
nHpopmanuu

17

10

W3y4yeHue MaTepuaioB U MOATOTOBKA K
TECTUPOBAHUIO

H3yuenue mamepuanos 1umepamypHslx
UCHMOYHUKOG:

[1], 3-40

TexHuueckue cpeacTBa
oOMeHa JaHHBIMU
Mexay O3Y OBM u
00BEKTOM
aBTOMAaTHU3alluUu B
PEeXUME PSIMOTO
JIOCTyTa YCTPOUCTBA K
OIepPaTUBHOW aMSTH

(1T

12

6.1

OO0mmast opraHu3anus
oOMeHa JJaHHBIMU B
pexume TTIT

6.2

TexHuueckue cpeacTaa
oOMeHa JTaHHBIMH B
pexume [T mexay

H3yuenue mamepuanos 1umepamypHsix
UCHIOUHUKOG.

[3], 1-8




OBM u BY
OKk3aMeH 36.0 - - - - 2 - - 0.5 - 335
Bcero 3a cemecTp 144.0 320 16 - - 2 - - 0.5 60 335
Hroro 3a cemecTp 144.0 32.0 16 - 2 - 0.5 93.5

Ipumeuyanue: Jlex — nexuuu; JIab — naboparopusie padoTsl; [Ip — npaktudeckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoektam/padboram; MKKII — unauBuayansHbie KOHCYIbTAIIMU 10 KYpPCOBBIM MpoekTam/padoram; ['K- rpymmnoBsie KOHCYIbTAIIUH 110 pa3aeiaam
muctumunaer, CP — camocrositenbHas pabota cryaenrta; MKP — unast konraktHas padota; TK — Texymuit koHTpoiis; [TA — npoMexyrodHas

aTTcCTanuAa



3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Tunosvie cmpykmypbi u cpedcmea asmomamusupo8aHHbIX CUCTEM

1.1. ®yHKIMOHATBHBIC KOMIIOHEHTBI JUISI aBTOMATH3AI[UH HCCIICIOBAHUN TEXHUICCKUX
00BEKTOB

Oco0EHHOCTH TPOCKTUPOBAHUS M OCHOBHBIC TPeOOBaHUS K aBTOMATH3UPOBAHHBIM CHCTEMaM.
HpI/IHL[I/IHbI HOCTpOCHI/ISI aBTOMaTI/ISI/IpOBaHHbIX CUCTEM.

1.2. ApxutektypHble BO3MOXHOCTH DBM B aBTOMaTH3MPOBAHHBIX CUCTEMAX

Crpykrypa Mmaructpanu OBM, HazHaueHHWe OCHOBHBIX CHUTHAJIOB MAruCTpaiu, HPUHIIUIIBI
OpraHM3aly Iepenayd JaHHBIX 10 MarucTpainu, GyHkuuu uHTepdeiica. TexHuueckue cpeicTa
00paboTKH, XpaHEHUs], 0OTOOpakeHUsI HH()OPMAITUK U BEIPAOOTKH KOMaH/IHBIX BO3/ICHCTBHH.

1.3. Texuuueckue cpesiCTBA MOTYyYEHHUSI HHPOPMAIIMU O COCTOSTHUHM 00bEKTa yIpaBiIeHUS,
JATYMKU, U3MEPUTEIbHBIC PeoOpa3oBaTesn

TexHu4yecKkue CpeicTBa HCIOIb30BAHHUS KOMAaHIHOW MH(OpPMALUU U BO3ACHCTBHS HA OOBEKT
YIpaBJICHUS, UCTIOJIHUTEIBHBIE YCTPOMCTBA, PEryJIUPYIOIINE OPTaHbl.

2. Memoovl u mexuuueckue cpeodcmsea NPo2PAMMHO20 0OMeHa OarHHbIMU mMedxcoy DBM u
yempoucmeamu Ynpasaetus 00bekmom agmomamuzayuu

2.1. I[IpuHIMIBI OpraHU3alMy IPOTrPaMMHO-YIIpaBIsieMoro oOMeHa JaHHbIMU Mex ]ty OBM u
BY

OOmast MeroJuKa HPOrPaMMHOIO YIPABJICHUS BHEIIHUMH YCTPOWCTBAMH M OLIEHKH HX
cocrosiHUs. TexHHueckue cpeicTBa 0O0pabOTKM, XpaHEHHs, OTOOpaxeHHs HHOpMaluu U
BbIpaOOTKM KOMaHJHBIX BO3JAEHCTBHM. TexHUuUecKkue cpejncTBa MONYy4YEeHUS HMHPOpPMALUU O
COCTOSSHUM OOBEeKTa ynpaBieHHs. TexXHUYEeCKHUE CpeJCTBAa HUCIOJIb30BAaHUS  KOMaHIHOMU
uHpOpMAllMM M BO3JEHCTBUS Ha OOBEKT YOpaBi€HUSA. AJTOPUTMBI OJHOKAHAJIBHBIX U
MHOTOKaHAJIbHBIX U3MEPEHUN BXOAHBIX CUTHAJIOB M0 TOTOBHOCTH YCTPONCTBA U3MEPEHMUS.

3. Texnuueckue cpedcmea 0bmena Oaunvimu medxcoy IBM u enewnumu yempoticmeamu (BY) ¢
npepvlearuem nPOSPaAMMbL NPOUECCopa

3.1. O6MmeH naHHBIMU MeXx1y DBM 1 aBTOMaTU3MPOBAHHOM CUCTEMOI B pesKUMe MTpephIBaHUS
TEKYIIEH TporpaMmsl Mporeccopa

Wnes wmeroma, TNOCIENOBATENbHOCTh JEWCTBUI Mpoleccopa Npu OOMEHe, alroOpuTM,
TEXHUYECKas peanu3anus uHTepdeiica aBTOMATH3UPOBAHHOW CHCTEMBI, TPOrPaMMHUPOBAHHUE
uHTepdeiica aBTOMAaTU3UPOBAHHOM CHCTEMBl Ui OOMEHa JaHHBIMH. MeTonbl HIeHTH(UKaLUU
yCTpOHCTBa, 3aTpeOOBaBIIEr0 OOCITYKMBAaHUE U X TEXHUUECKAsl pealin3alusl.

3.2. [IpyHIMIBI OpraHU3alMy U TEXHUYECKAs pealn3alisi MHOTOYPOBHEBBIX BEKTOPHBIX
IIpEPBIBAHUN

Peanu3anuss IpUOPUTETHBIX BEKTOPHBIX IPEPBIBAHMM B aBTOMATU3UPOBAHHOM CHUCTEME C
IpPOrpaMMUPYEMOM  JIOTMKOM  ympaBieHHs  OOCIYXUBAaHHUEM  YCTPOMCTB.  ApPXHUTEKTYpa,
nporpaMMHasi MOJI€Jdb W METOJMKa MPOTrPaMMHUpPOBAHMsS PAaOOTHI THIIOBBIX IMPOrPaMMHPYEMBbIX
KOHTpOJUIEpOB npephiBaHUi. OCHOBHBIE CHOCOOBI HIEHTU(UKALIMKA BHEIIHETO0 YCTPOWCTBA,
3aTpe0OBaBIIETO MPEpPhIBAHUE MPOTPaMMBI MPOLIECCOpPa, UX OTIMYUS, JOCTOMHCTBA M HEAOCTATKH.
OcHoBHbIE (PYHKIIMOHAJIbHBIE AJIeMeHThl UHTepdeiica BY nns oOMeHa maHHBIMH C MpepbIBAaHUEM
IIporpammel mpoueccopa. TexHuyeckas peaausanys BIOKEHHBIX BEKTOPHBIX IIPEPBIBAHUM TEKYILEH
IporpaMMbl Ipoleccopa Mnpu oOMeHe aaHHbIMH. Cxema KacKaJMpOBaHHS IMPOTrPAMMUPYEMOTO
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KOHTpOJUIEpa MPEpPhIBAHUHN, allTOPUTMBI pabOThI BEAYIIEr0 U BEAOMBIX KOHTPOJIEPOB. MeTonuka
IIPOrPaMMUPOBAHUS BBOJA-BbIBOJA JAHHBIX C IIPEPBIBAHUEM IIPOTPaAMMBI.

4. Texnuueckue CDQOCWIGCI CUHXPORU3AUUU 31E€MEHRMOB aemomamuaupoeaHHoﬁ cucmembl.

4.1. [Iporpammupyembie HHTEepBabHbIE TaiiMepbl—cueTunku (ITAT)

Hasnauenue I[IUT, npunnunel paboTsl, BXOAHBIE U BBIXOAHBIE CUTHAJIBI. CXeMa MOJKI0YEHUS
K MarucTpajii aBTOMaTU3MPOBAHHOM CHCTEMBI, K BHEIIHUM ycTporcrBaM. [Iporpammuas mMoxnens
ka"asa [IMT, Bo3amoxkHBIE onepanuu npoueccopa ¢ perucrtpamu IIAT.

4.2. Cucremubiii Taiimep—cuetuuk DBM cemelictBa IBM AT

Cxema BKIIOUEHMSI TaiiMepa, Ha3HAYEHUWE KaHAJIOB, aJpecalds pPErucTpoB TalMepa,
BO3MOKHOCTH IPOrpaMMUpPOBaHMUs KaHayio. Meronuka mHunmanuzauuu kasHana [IUT, pexumsl
paboThl, BapUAHThl YTCHUS COACPKUMOIO CUETHOIO 3JIEMEHTa, METOAMKA YTEHUSI COCTOSHHUS
kananos [1HUT.

4.3. TexHuueckue cpecTBa U METOJMKA CUHXPOHU3ALMU PabOThl yCTPOUCTB B peaJIbHOM
BpEMEHU

CuHXpoHU3alMs BBOAA-BbIBOJA JAHHBIX IPHU JOCTUKEHUHU 3a/JaHHOTO MOMEHTa BpPEMEHH, C
[IPEPBIBAHUEM TEKYIIEH IIPOrpamMMbl IMPOLECCOPA, CHUHXPOHU3ALMS MHOTOKAHAJIBHOIO BBOJA-
BBIBOJIA IAHHBIX.

5. Asmomamusupogantvle cucmemvl Ha OCHO8€ YHUDUUUDOBAHHBIX MAUCPALbHO-MOOVIbHbIX
uHmepgeucos

5.1. IlpuHiune! yHUpUKaALKUK CPeACTB conpsbkeHust DBM ¢ skcnepruMeHTalIbHBIMU
YCTaHOBKaMH

CtpykTypsl (YHKIMOHAJIBHBIX M YINPaBIAIOIMX MOAyJed M mnpuOOpOB Ha OCHOBE
YHU(QUIIMPOBAHHBIX CPEJCTB CONpPSKEHMsI. ANMapaTHas peanu3alys 3JIeMEeHTOB cucteM. MeToauka
IPOTrpaMMHUPOBAaHUS OCHOBHBIX ONEpaIfii B CHCTEMaX Ha OCHOBE YHU(HUIIMPOBAHHBIX CPE/ICTB.

5.2. ApXHUTEKTYpBI THIIOBBIX CHCTEMBI cOOpa TaHHBIX, YIIPABICHHUS 0O BEKTOM aBTOMATH3AINN
orepaTuBHOM 00pabOTKM HHPOPMALIUU

ArnmapaTHas peaqu3ays THIOBBIX MPUOOPOB Ui aBTOMAaTHYECKOTO M3MEPEHHUsI U TeHepaluu
CUTHAJIOB C 33JJaHHBIMH aMIUIUTYAHO-YaCTOTHBIMHU XapaKTePUCTUKAMHU.

6. Texnuueckue cpedcmea oomena Oannvimu mexcoy O3Y IBM u obvekmom asmomamuszayuu
8 pedicume npsAMo20 0ocmyna ycmpoucmaa k onepamusrou namamu (IU{1)

6.1. Obmas opranuzaius ooMeHa naHHbpIMU B pesxume TTJI11

Anroput™m B3aumoeiictBus npoueccopa, O3V, konrposepa IIJII1 n untepdeiica BHemHEro
ycTpoiicTBa mpu obmeHe. Metoauka 3amycka oOmeHa naHHbiMH 1o kaHanmy IIJIII. OcHoBHbIE
XapaKTEPUCTHKH, PeKUMBbI paboTsl KoHTposuiepa [I/II1, cxema cBsi3u KOHTposiepa ¢ CUCTEMHOU
muHou 1 BY.

6.2. Texauueckue cpenctBa ooMeHa faHHbIMH B pexkume [TI1 mexny 9BM u BY

OcHOBHBIE XapaKTEPUCTHKH, PEKUMBI paboThl KoHTposuiepa [1/I11, cxema cBA3M KOHTpoIIEpa ¢
cuctreMHo mmHOM u BY. Crpykrypa u amnmaparHas peaiau3anus OJHOKPUCTAJIbHOIO
MUKporporieccopHoro kortposuiepa [IJII1. Yopasnenne TeXHUYECKUMHU OOBEKTAMH U U3MEPEHUS
curHanoB oobekra B pexxume [I/111. Kackaguposanue kontposuiepos IT/II1, ocoGeHHOCTH paboThI
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OCHOBHOIO M  JONOJHUTEIBHBIX KOHTPOJUIEpOB. MeToauka INporpaMMHUpOBaHUs —KaHalla
koHTposepa [TJIT mist peanuzanuu oOMeHa.

3.3. TeMbl NPaKTHYECKUX 3aHATHH
HE IIPEAYCMOTPEHO

3.4. TeMbl 1a00paTOPHBIX padoT
1. CuaxpoHU3anus onepanuil pealbHOr0 BpEMEHH B aBTOMaTU3UPOBAHHBIX CUCTEMAX Ha
ocHoBe OBM cemetlicTBa IBM;
2. UccnenoBaHue CpeACTB U3MEPEHUS XapaKTEPUCTUK O0BEKTA YIIPABICHUS B PEKUME
npepbIBaHus TeKymei 3anaun. [IporpaMmmupyemsliit KoHTpoiep npepbiBanuii Intel 8259A;
3. Pa3paboTka 1 uccineJoBaHUE aHAJIOrOBOIO KaHalla M3MEPEHHsI TapaMeTpoB 0ObEKTA.
TexHU4ecKue ¥ MPOrpaMMHBIE CPEACTBA pealn3aluyi 0OMeHa JaHHBIMU Mexxay DOBM u
BHEUIHMMH YCTPOMCTBAMM 110 TOTOBHOCTH BHEIIHETO YCTPOMCTBA;
4. Pa3paboTka U ncciel0BaHNE aHaJI0roBOI0 KaHaja YIpaBJIeHUs TEXHUYECKUMU O0BEKTaMHU.
TexHuueckue v NporpaMMHbIE CPEICTBA peaan3aluu 6e3yCcI0BHOIO crocoda ooMeHa
JaHHBIMU Mexly OBM U BHEIIHUMHU yCTPONHCTBAMHU.

3.5 KoncyabTauuu

[ pynnosvie koncyaomauuu no pazoeiam oucyuniunsl (I'K)

1. OO6cyxneHue wmaTepuajioB MO KeWcaMm pasnena "TUIOBBIE CTPYKTYpPhl U CpEACTBa
aBTOMAaTU3HPOBAHHBIX CHCTEM"

2. OOcyxneHne MaTepHalioB IO Keiicam pasfena "MeToapl M TEXHUYECKHE CpPEeICTBa
IPOrpaMMHOr0 oOMeHa JaHHbIMU Mexny OBM u yctpoiicTBamu ynpaBieHUss 0ObEKTOM
aBTOMaTu3auuu”

3. OOcyxJeHne MaTepHaloB Mo Keiicam paszena "TexHudyeckue cpeicTBa 0OMeHa JTaHHBIMU
Mexny OBM u BHemHuMu yerpoiictBamu (BY) ¢ npeppiBannem nporpammsl mporeccopa”

4. OOcyxJeHre MaTepualioB Mo Keiicam paszziena "TexHHUecKue cpelcTBa CHHXPOHHU3ALUH
3JIEMEHTOB aBTOMaTU3UPOBAHHON CUCTEMBIL."

5. OO6cyxaeHne MaTepHaloB 10 KeiicaMm pazaena "ABTOMAaTU3UPOBAHHBIE CUCTEMbI HA OCHOBE
YHU(PUIUPOBAHHBIX MarucTpalbHO-MOAYIbHBIX HHTEp(EHcoB"

6. OOcyxaeHue MaTepuaioB Mo KeiicaM pasfena "TexHuueckue cpeacTBa oOMeHa JaHHBIMU
Mexay O3Y DBM u 00beKTOM aBTOMAaTU3alUK B PEXKUME MPSMOTO AOCTYIA YCTPOMCTBa K
onepatuBHoii namsitu (ITIT)"

Texywuii konmpons (TK)

1. KoHcynpTanuu HampaBieHbl Ha MOJYYEHUE MHIMBUAYAIBHOTO 3aJaHUsl JUIS BBITOJTHEHUS
KOHTPOJBHBIX ~ MEpONpUATUH 1o pasfeny "TunoBble CTPYKTypbl M CpeICTBa
aBTOMATHU3MPOBaHHBIX cUcTEM"

2. KoHcynbranuy HarpapiIeHbl Ha MOJyYeHHE WHAWBHIYATHHOTO 3a/IaHUS JIISl BBITOTHEHHS
KOHTPOJBHBIX ~MEPONPUATHH MO pa3geny "MeToasl M TEXHUYECKHE CpEeACTBa
MPOrpaMMHOTO OOMeHa JaHHbIMH Mexay OBM u yctpoiicTBamMu yripaBieHUs] 00BEKTOM
aBroMaTru3anuu"

3. Koncynpramum HarpapieHbl Ha MOJydeHUE WHIUBUIYATHHOTO 3aaHUS JJIsl BHITOJHEHHS
KOHTPOJIbHBIX MEpONpUATHH 1o pazzaeny "TexHudyeckue cpeacTBa OOMEHa IaHHBIMU
Mexny OBM u BHemHuMu yerpoiictBamu (BY) ¢ nmpepreiBannem nporpammsl poreccopa”

4. KoHCynbTaluy HarpaBieHbl Ha MOJIyY€HHE WHIAMBHYaIbHOTO 33JaHUS JJIS BBITOJTHEHUS
KOHTPOJIBHBIX MEPONpUATHM 10 pasfeny '"TexHudeckue CcpeacTBa CHHXPOHM3ALUU
2JIEMEHTOB aBTOMaTU3UPOBAHHON CUCTEMBIL."
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5. KoHcynbranuu HanmpaBieHbl Ha MOJYyYE€HUE WUHAUBUAYAIBHOTO 3a/IaHUsl JJIs BBIMOJTHEHUS
KOHTPOJIBHBIX MEPONPUITUN TO pazaeny "ABTOMAaTU3UPOBAHHBIE CHCTEMBI Ha OCHOBE
YHUPHUIIMPOBAHHBIX MAarUCTPaTbHO-MOMYJIBHBIX HHTEP(EIHCOB"

6. Koncynpranuu HanmpaBiieHbl HA MOJyY€HUE WHAUBUAYAIBHOTO 3aJlaHUS JJIS BBHIOJHEHUS
KOHTPOJBHBIX MEpONpUATHN MO pazaeny "TexHudeckwe cpeacTBa oOMEHa JTaHHBIMU
Mexay O3Y DBM u 00bEeKTOM aBTOMATHU3AIIMN B PEKUME MPSMOTO JTOCTYIAa YCTPOUCTBA K
oneparuHout mamsitu (ILIIT)"

3.6 TemaTnka KypcoBBIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ paboTa HE IPEayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

Howmep paznena

O1eHOYHOE CPEACTBO

3ariaHUpPOBAHHbBIC PE3YJIBTATHI OOYUYCHHS IO TUCHUILIINHE Konpr JTUCLUTLIUHEI (B (TN 1 HAUMEHOBAHUE)
(B COOTBETCTBUH C pa3aeiioM 1) WHMKATOPOB | COOTBETCTBHH C 11.3.1)
1]2]3]4]5]6
3HaTth:
COBPEMEHHBIEC TEHJICHLIUU PA3BUTHS JIEKTPOHUKH, U3MEPUTEIHHON U JlaGopatopHas
BBIUYHCIIUTENbHON TEXHUKH, HHPOPMAILIMOHHBIX TEXHOJIOTUN B CBOCH paboTa/BeinoaHeHe U 3a1uTa
podecCHOHATEHOM NI TEIIbHOCTH N J-5rix-1 + | + | maGopatopHoii paboTsl Ne3 u
BrimonnaeHue 1abopaTopHO
paboTsl Ned
METO/Ibl aHAJIM3a HAYYHO-TEXHUYECKON MH(OpMAILINH TT0 Jlaboparopnas
TEXHUYECKUM CPECTBAM aBTOMATHU3UPOBAHHBIX CHCTEM pabota/BrimonHenue u 3ammura
naboparopHoit paboTer No2
WNJI-5nk-1 +
JlaGopatopHas
pabota/BrinonHenue
nabopaTopHoi paboTsr Nel
OCHOBHBI€ MTPUHIIUITBI K METOI0JIOTHIO pa3pabOTKU MPHUKIATHOTO TectupoBanue/Tect Nel «9BM kak
MPOrpaMMHOTO 00€eCTIeUeHHUs, BKITIOYasi THTIOBBIE CIIOCOOBI CPE/ICTBO yIpaBieHUsI 00bEKTaMHU
OpraHM3alfy JaHHBIX U MMOCTPOCHHS allTOPUTMOB 00pabOTKH aBTOMATHU3AIIUN»
JAHHBIX, CHHTAKCUC U CEMAHTHKY YHUBEPCAIHLHOTO NJ1-2prik-1 S e +
AITOPUTMHUYECKOTO SI3bIKA POTPAMMUPOBAHHUS BBICOKOT'O YPOBHS;
OCHOBHBI€ MTPUHITUIIBI OPTAaHU3AIUU U TTIOCTPOCHHUS BHIYUCITUTEIIbHBIX
MaIIiH
OCHOBHBIE NIPUHIINAIBI OPTAHU3ALINHN U TIOCTPOCHUS TectupoBanue/Tect Ned
ABTOMATHU3MPOBAHHBIX CHCTEM Ha OCHOBE YHUBEpcalbHBIX OBM un VIJT-2emca + + «MaructpanbHO-MOyIbHBIE
MIPOTPaAMMHUPYEMBIX JIOTHYECKUX KOHTPOJIEPOB i UHTEPENCHI, PeKUM TIPSIMOTO
JIOCTYMA K MaMSITH
YMersb:
OCYIIECTBJISATH TMTOUCK U aHAJIN3 HAYYHO-TEXHUYECKON HH(POPMAITUH O JlaGopaTopHas
HOBBIX TEXHOJIOTHSIX U TEXHUYECKUX CPEJICTBAX MOCTPOEHUS N-5nk-1 + paboTa/BhINOTHEHNE U 3alTUTa
KOMITOHCHTOB aBTOMAaTHU3HPOBAHHBIX CHCTEM nmabopaTopHoi paboTel No3 u
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Brimonnaenue 1abopatopHoi
pabotbr Ned

JlaGopaTopHas
pabora/BeimonHeHme
nabopaTopHo paboThl Nel

BBIITOJIHATDL 3KCIICPUMCHTBI HA HeﬁCTBYIOH_IHX 00BEKTax
aBTOMaTHU3aluu 1 O6pa6aTBIBaTB PE3YIBTATEI C IPUMCHCHUEM
COBPCMCHHBIX I/IH(bOpMaIII/IOHHI)IX TEXHOJIOTHH M TEXHUYECKIX
CpCacCTB

WNJI-5nk-1

Jlaboparopuas
paboTta/BeinosHeHNE U 3aIIUTa
nabopaTopHoi paboThl No2

JlaGopaTopHas
paboTa/BhITIOTHEHNE U 3alTUTa
naboparopHoit pabotsr Ne3 u
Brinonnenue nabopatopHoii
paboTsl Ned
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHUS PE3YJIbTATOB OBYUEHUS 1O JUCIUILINHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
7 cemecTp

®Popma peanuzaiun: KomnbroTepHoe 3a1aHue
1. BemonHenue u 3amuTa 1aboparopHoit pabotsl No2 (JlaboparopHas paboTa)
2. Beimonnenue u 3amura tjadboparopHoit padotsl Ne3 u BeimonHeHue 1adbopatopHoit paboThl
Ne4 (JTaGopaTtopHas pabota)
3. Bemmonaenue adoparopHoit padotel Nel (JTaboparopHas pabota)

Dopma peanuzanuu: [TucemenHas padora
1. Tect Nel «2BM kak cpeacTBo ynpasieHus: o0bekTamMu aBromaruzauuny (TectupoBanue)
2. Tect Ned «MaructpaibHO-MOIYIbHBIE HHTEP(EHCH, PEXKUM MPSMOTO JOCTYIA K TTAMSTH
(TectupoBanue)

bamibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SBISETCS NPUIOKEHUEM A.

4.2 IIpoMe:xyTOUYHasI aTTECTALUSA 10 AN CHMUILIMHE

Oxzamen (Cemecmp Ne7)
Onenka ompenensercs B cooTBeTCTBUM C [lonokeHuem o OayIbHO-PEHTHMHIOBOM cHUCTeME AJIs
crynentoB HUY «MOW» Ha ocHOBaHUHM CEMECTPOBOM U aTTECTALMOHHOMN COCTABIISIOIINX.

B nunnoMm BeICTaBIsIETCS OICHKA 32 7 CEMCCTD.

IIpumeuanue: OrieHOYHBIE MaTEpUAbI IO JUCHUILIMHE MPUBEIEHBI B (DOH/IE OLIEHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECHHEYHEHUE JUCLHUIIJINHbI

5.1 IleyaTHble U YJIEKTPOHHbIE H3IAHNS

1. Bunorpaznosa, H. A. ABTromMaTu3upoBaHHbIe cCUCTEMBI Ha ocHOBe nHTepPeiica KAMAK.
JlaGopatopHble paboThl : METOAMYECKOE Tocobue 1o Kypey "TexHuueckue cpeacTsa
aBTOMATH3AlMK U yIIpaBJiIeHMs" 1O CEUAIBbHOCTH "YTpaBieHue U HHQOPMATUKA B TEXHUUECKUX
cucremax" / H. A. Bunorpazosa, A. A. Ectotkun, Mock. saepr. ua-t (MOU TY). — M. : U3n-Bo
M35, 2006. - 40 c.;

2. EctotkuH, A. A. MeTo/pl 1 TEXHUYECKHE CPEACTBA IPOrpaMMHOro oOMeHa JaHHbIME DBM ¢
dusznueckumu oobekTamu: JlabopatopHbie paboTsl : MeTonnueckoe mocodue mo Kypey
"NHopMalinoOHHbIE TEXHOJIOTHH PeabHOI0 BpeMeHH"" 0 CIelnanbHOCTH "YIpaBieHue 1
nH(popmaTuka B TexHnuecknx cucremax" / A. A. Ectorkun, Mock. s5epr. uH-T (MOU TVY). — M. :
Hzn-so MOU, 2003. — 20 c.

http://elib.mpei.ru/elib/view.php?id=30;

3. EctotkuH, A. A. O6MeH gaHHBIMU MeXy OBM 1 BHEIIHUMHU YCTPOWCTBAMH B PEKUME MIPSIMOTO
nocTyna kK mamsTu : JlaboparopHast pabota o kypey "[IporpamMMmHoO-anmapaTHbIE CpPEJICTBA CUCTEM
aBromatuzanuu" / A. A. EctoTkuH, Mock. a1epr. un-T (MOU TVY). — M. : U3a-s0 MOU, 1998. — 8
c.;

4. EcrotkuH, A. A. [IpoekTpoBaHNE KOMIIOHEHTOB aBTOMAaTU3UPOBAHHBIX CUCTEM : MeToanueckoe
nocobue 1o Kypey "lIporpaMMmHO-ammapaTHbIe CpeICTBa aBTOMATHU3AIMHU" 110 CIIEITUATEHOCTH
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210100 "Yupasnenue u uHpoOpMaTUKa B TeXHHUECKUX cucteMax "/ A. A. EctotkuH, Mock. sHepr.
uH-T (MOU TVY). — M. : U3a-Bo MOU, 2000. - 19 c.;

5. Anekcees E. P., Uecnokosa O. B., Kyuep T. B.- "lIIporpammupoBanue Ha Free Pascal u Lazarus",
(2-e u3n.), UsmatenscrBo: "MHTYUT", Mocksa, 2016 - (551 c.)
https://e.lanbook.com/book/100403.

5.2 JIuueH3MoHHOEe U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoe odecneyeHue:
1. Free Pascal,
2. FreeDOS.

5.3 UnTepHeT-pecypchl, BKJIWOYasA NPodeccuoHaTbHbIe 0a3bl JAHHBIX 1 HH(OPMAIIUOHHO-
CIPABOYHbIE CUCTEMBI:

. 9BC Jlans - https://e.lanbook.com/

. Hayunasi 3siekTponnas 6udauoreka - https://elibrary.ru/

. baza nannbix Web of Science - http://webofscience.com/

. ba3za mannbix Scopus - http://www.scopus.com

. HanuoHabHast 3J1eKTpoHHAas 0ubamoTeka - https://rusneb.ru/

. DaexkTponHasi 6udmmoreka MIU (3B MDIH) - http://elib.mpei.ru/login.php

. ITopTana oTKkpwITHIX JaHHBIX Poccuiickoit dexepamuu - https://data.gov.ru

. ba3a oTKpbBITBIX JaHHBIX MUHHMCTEPCTBA TPY/AA U COUMAJIBHOM 321U Thl PO -
https://rosmintrud.ru/opendata

9. Ba3a OTKPBITBIX JaHHBIX MPO(ecCHOHATBHBIX CTAHAAPTOB MHUHHCTEPCTBA TPyAA U
conmnajbHoi 3amuThl PA - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

10. ba3a oTKPBITHIX JaHHBIX MUHHCTEPCTBA IKOHOMHUYECKOT0 pa3BuTus PD -
http://www.economy.gov.ru

11. ba3a oTKpbBITHIX JaHHBIX PochpuamonuTopunra - http://www.fedsfm.ru/opendata

12. OpuunanbHblii caiiT @enepaabHOr0 areHTCTBA M0 TEXHHYECKOMY PeryJIMpPOBAHUIO U
MmeTposoruu - http://protect.gost.ru/

13. OTkpbITas yHuBepcuterckas nnpopmannonnas cucrema «POCCHS -
https://uisrussia.msu.ru

14. O¢puunanbHblii caiit MUHHCTepCTBA HAYKH U Bbicliero oopazoBanusi Poccuiickoi
®enepanuu - https://minobrnauki.gov.ru

15. ®enepanbHblii moptaa "Poccuiickoe o6pazoBanme’ - hitp://www.edu.ru

CONO O~ WN PP

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCHUITJIMHBI

Tun nomeneHust Homep aynuropumn, Ocnamenne
HAaMMCHOBaHUE
Y4eOHble ayauTopuu M-307, YueOHas CTOJI IPEMNoiaBaTesl, CTON yu4eOHbIH,
JUISL TIPOBEJICHUS ayIUTOpHUs CTyJ1, IOCKA MEJI0Bast, KOMITbIOTEPHAS
JIEKUMOHHBIX 3aHATUN U CEeTh C BBIXOJI0OM B MHTEpHET,
TEKYIIErO0 KOHTPOJIA MYJIbTUMEIUNHBIN IPOEKTOP, IKPAH
K-120, MamuHHBIH 3a1 cepBep, KOHAULMOHED
NBI]
VYueOHbIC ayAUTOPUHT M-307, Yuebnas CTOJI TIPEMNO/IaBaTeIsA, CTOJI YUeOHBIH,
JUISL IPOBEJICHUS ayIUTOpHUS CTYJI, IOCKa MEJI0Bast, KOMITBIOTEPHAs
MPAKTUYECKUX 3aHITUH, CEeTh C BBIXOJIOM B MHTEpHET,
KP u KII MYJIbTUMEAUNHBIN IPOEKTOP, IKPaAH
K-120, MammHHbI1 3211 cepBep, KOHAULIMOHED
NBI]
Y4eOHble ayauTopun M-304, YuebHnas CTOJI ITPENOIaBaTesl, CTOJ
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IS TIPOBE/ICHHS
71a00paTOPHBIX 3aHATHHA

nabopaTopus
«HpopmarioHHbIe
TEXHOJIOTUH PEaTbHOTO
BpPEMEHN»

KOMITHIOTEPHBIN, CTOJI YU€OHBIH, CTYI,
mkad, 10cka MeoBast, KOMIbIOTEpHAs
CETh C BBIXOZOM B MIHTEpHET,
MYJIbTUMEAUMHBINA IIPOEKTOP, IKPaH,
KOMIIBIOTED NIEPCOHAIbHBIN, IIPUHTED,
CTEHJ1 yYE€OHBIN

K-120, MammHHBIHN 3a71

cepBep, KOHAULIUOHED

MBI
VY4eOHbIC ayTUTOPUHU M-307, YueOHnas CTOJI TIPEMNOIaBaTeIsl, CTOJI YUeOHBIH,
JUTSI IPOBEICHUS ayIUTOPUS CTYJI, JOCKa MEJIOBasi, KOMIIbIOTEpHAs

MIPOMEKYTOUYHOM
aTTecTaluu

CETh C BBIXOZOM B MIHTEpHET,
MYJIbTUMEIUNHBIN IPOEKTOP, IKPAH

K-120, MammHHBIHN 3a71

cepBep, KOHAULIUOHED

HBI]
ITomemenus s HTB-303, JlekunoHnHas CTOJI KOMITBIOTEPHBIH, CTYJI, CTOJI
CaMOCTOSTEIIbHOM ayIUTOPUS MMMCHMCHHBIH, BEIIAJIKA JIJIS OJICKIbI,
paboThl KOMITBIOTEPHAS CETh C BBIXOJOM B

HHTepHeT, KOMIIBIOTEDP NEPCOHAIBHBIN,
IIPUHTEP, KOHIULIMOHED

ITomemnienus miis
KOHCYJIbTUPOBAHMS

M-310, Hayunas rpymmna
UHTEJUIEKTYaJIbHBIX CUCTEM
yIIpaBJICHUs U
JIMarHOCTUKHU

Kpecio pabouee, CTOJ, CTYJ, mKad st
JOKYMEHTOB, KOMIIBIOTEPHAsI CETh C
BBIXOJOM B HTEpHET, 10CKa MapKepHas,
KOMITHIOTEP MEePCOHATBHBIN

ITomewmenus st
XpaHeHHUs 000pyOBaHUS
1 y4eOHOTO MHBEHTaPS

M-309, KnagoBas

CTOJ, CTYI, IWKad 11 XpaHESHUs
MHBEHTapsI

M-301/1, KnagoBas

CTYJl
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

TexHuueckue CpCACTBA aBTOMATU3AIINHN U YIIPABJICHUA

(Ha3BaHME AUCIMILIMHBI)

7 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3
KM-4

KM-5

Tect Nel «3BM kak cpeacTBo ynpasieHUs 00beKTaMu aBToMaTu3anun» (TectupoBaHue)
Breimonnenue nadoparopaoit pabotsl Nel (Jlaboparopuas padota)

Brimonaenue u 3amnuTa 1aboparopHoit padotel Ne2 (JlaboparopHnas padora)

Brimonnenue u 3amura iabopatopHoii padboTsl Ne3 u Brimonnenue mabopatopHoit paboTer Ned
(JTaboparopnas paboTa)

Tect Ned «MaructpaabHO-MOAYJIbHBIE HHTEP(ENCHI, PEKUM IPSIMOI0 JOCTYIA K MaMATH»
(TectupoBanue)

Buja npoMexyToYHOI aTTecTANMU — DK3aMEH.

Munexc KM- | KM- | KM- | KM- | KM-
Howep Pa3nen nucuuninHb KM: L 2 3 4 >
pasjena Henens 4 6 10 14 15
KM:
1 Tunossle CTPYKTYpBI U CPEACTBA
ABTOMATHU3UPOBAHHBIX CUCTEM
11 QDYHKIMOHAIbHBIE KOMIIOHEHTBI [ aBTOMAaTH3aLUH + +
' MCCJIEJOBAaHUM TEXHUUECKUX OOBEKTOB
12 ApXxuTeKTypHbIE BO3MOXHOcTH OBM B +
ABTOMATHU3MPOBAHHBIX CUCTEMAX
TexHuueckue cpesicTa noyrydeHus: HHGopMaIiu o
1.3 COCTOSTHUM O0BEKTa YIpaBIIEHUs, TaTUYUKHY, +
U3MEpUTENIbHBIE IPeo0pa3oBaTeNn
MeToapl U TEXHUYECKUE CPEACTBA TPOrPAMMHOIO
2 oOMeHa 1aHHbIMHE Mexay OBM u ycrpoiictBamu
ylpaByieHUs] 00bEKTOM aBTOMAaTH3AINH
21 IIpUHIMIIBI OPTaHK3aMH POTPAMMHO-YIPABIAEMOro | + +
' oOMeHa 1aHHbIMH My OBM u BY
TexHuueckue cpencTBa oOMeHa JaHHBIMH MEXTY
3 OBM u BHeuHuMH ycTpoiictBamu (BY) ¢
pepbIBaHUEM ITPOrPaMMBI IPoOIeccopa
O6men nanHbiMU Mexny OBM u
3.1 ABTOMAaTU3UPOBAHHON CUCTEMOM B PEKHUME + + +
IIpepbIBaHMsI TEKYIIEW IPOrpaMMBbl Ipoleccopa
39 [TpyHIMIIBI OPraHU3alMK U TEXHUYECKas peanu3alus +
MHOTOYPOBHEBBIX BEKTOPHBIX NPEPbIBAHUN
4 TexHuuyeckue cpefcTBa CHHXPOHU3ALUHU 3JIEMEHTOB
ABTOMATHU3UPOBAHHON CUCTEMBI.
41 ITporpaMMupyeMble HHTEPBAJIbHBIE TaMEPbI— +
' cuerynku (I1TUT)
4.9 '(AZ\I_/II_CTeMHLIﬁ taiimep—cueTunk OBM cemelictBa IBM +
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4.3

TexHuueckre cpeacTBa U METOAUKA CUHXPOHU3ALINHU
paboThl yCTPOWCTB B pealbHOM BPEMEHU

ABTOMAaTU3UPOBAHHBIE CUCTEMBI HA OCHOBE
YHAPHUITUPOBAHHBIX MaruCTPaTbHO-MOIYTHHBIX
uHTephericoB

5.1

[TpuHIMIB YHU(HUKAIMKA CPEACTB conpspkeHnst DBM
C OKCIIEPUMEHTAJIbHBIMU YCTAHOBKaAMH

5.2

APXUTEKTYpPbI TUTIOBBIX CUCTEMBI COOpA JaHHBIX,
yIIpaBJICHUS! OOBEKTOM aBTOMATHU3ALUH U
orepaTuBHOM 00pabOTKM HHPOPMALIUU

Texauveckue cpencTpa oOMeHa JaHHIMH Mexy O3Y
OBM 1 00beKTOM aBTOMATH3AIMH B PEKUME IPSIMOTO
JIOCTYTIa yCTpoicTBa K onepatuBHor namstu (IT/{11)

6.1

OO6mas opranu3anys oOMeHa JaHHBIMU B pEXKUME
TTJIIT

6.2

TexHuueckue cpecTBa 0OMEHa JTaHHBIMU B PEXXUME
[TAII mexxny O9BM u BY

Bec KM, %:

35

45

10
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