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HaunmeHoBaHue 06pa30BaTeJI])H0]71 IporpaMmali: ABTOMaTI/I3aIIl/ISI TEXHOJOI'HY€CKHUX ITPOLECCOB B
TEMJIOOHEPTreTUuKe

YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yuenusi: OuHo-32049HASA

Pabouast nporpaMma QM CHUILIHHBI
TEXHUYECKUE CPEJICTBA ABTOMATU3AIIUA

bJaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yacrtb 00pa3oBaTesbHOM
NPOrpamMMblI:

Yacrb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBLIX OTHOIIEH Uil

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.05.01

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

9 cemecTp - 5;
10 cemectp - 5;
Bcero - 10

Yacos (Bcero) no yueGHomy
TJIaHY:

360 yacoB

Jexknun

9 cemecTp - 16 4acos;
10 cemectp - 22 yaca;
Bcero - 38 yaca

HpaKTuqeume 3aHATHHA

He NMPeyCMOTPEHO YUeOHbIM MJIAHOM

JlaGopaTopHble pa6oThI

9 cemecTtp - 32 yaca;
10 cemecTp - 22 yaca;
Bcero - 54 yaca

Kouncynbranuu

9 cemecTp - 2 yaca;
10 cemecTp - 24 yaca;
BCero - 26 yaca

CamocTrosiTesibHasi padoTa

9 cemecTp - 129,5 yaca;
10 cemectp - 107,2 yacoB;
Bcero - 236,7 yaca

B ToM unciae Ha KIT/KP

10 cemectp - 13,7 yacos;

HNnasi koHTaKkTHas padoTa

10 cemecTp - 4 yaca;

BKJIIOYas:
HUHTepBbIO
Kontpoabnas pabora

HpomemyTquaﬂ aTTrecrauud:

IK3aMeH
3ammuTa KypcoBoii paéoTbl
JK3aMeH

9 cemectp - 0,5 uaca;
10 cemectp - 0,5 yaca;
10 cemectp - 0,3 yaca;
Bcero - 1,3 yaca
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1. HEJIN U 3AJIAYU OCBOEHUSA JUCHUITIJIMHBI
Leab ocBoeHMsl TMCHUILIMHBI. l3ydyeHue BOMPOCOB MOCTPOEHUS M TEXHUYECKOM peanu3anuu

ABTOMATU3UPOBAHHBIX

CHCTEM

YIPABJICHUS

TCXHOJIOTHYCCKNMHU

npoueccamun  (ACYTII) B

TCIIJIOOHEPI'CTUKE, HpI/IO6peTeHI/Ie HAaBBIKOB CO3JaHMs U SKCILTyaTallul 3THX CHCTEM.

33[[3‘11/1 AUCHHUIIIMHBI

- 3y4yeHue npuHIMIIOB MOCTPOCHUS CUCTEM aBTOMATU3AllUU B TEIUIODHEPIEeTHKE. ;
- [Tomydenue nHpOpMaIIUK O IPOMBINIICHHBIX TEXHUYECKHUX cpeacTBax aBromaru3aruu (TCA),
UCIOJIb3YEMBIX MPU MOCTPOESHUHU CUCTEM aBTOMATHU3AIMH B TEIIJIOOHEPreTHKE, UX MIPUHLIUIIE ACUCTBUS U

MCTOJaxX IMPUMCHCHMUHL. ;

- [IpuoOpereHne HaBbIKOB IPUHATUSA U 00OCHOBAHMSI KOHKPETHBIX TEXHUYECKHUX PELICHUH MpH
BBIOOpE CTPYKTYPBI aBTOMAaTHUECKOW CUCTEMBI YIIPABICHUS, AITOPUTMA PAOOTHI PETYIATOPA U KPUTEPHUS

Ka4CeCTBa YIIPABJICHUA. ;

- [IpnoOpeTeHne HaBBIKOB 110 BBO/Y B IEHCTBUE U ONEPATUBHOMY YIPABJICHUIO CUCTEM
peryianpoBaHus Ha 0a3e MPOMBIIUIEHHBIX CPEICTB aBTOMATU3ALIUY. .

CDOpMI/IpyeMLIC y o6yqafomeroc>1 KOMIICTCHIUHU U 3allJTAaHUPOBAHHLBIC PE3yJibTaTbl Oﬁy‘IEHHﬂ 10
JUCHUIITIMHE, COOTHCCCHHBIC C HHANKATOPaAMHU JOCTUKCHU A KOMIIeTEeHIIMIi:

KOI[ U HAMMCHOBAHHEC
KOMIICTCHIIMH

Koa 1 HamMeHOBaHHUeE
HHIMKATOPA T0CTHKEHH S
KOMIIETEeHI{UH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

ITK-2 Crocoben
y4acTBOBATh B
AKCIUTyaTaIuu
ABTOMATHU3MPOBAHHBIX
CHCTEM YIPaBJICHHUS
00BEKTAMU
po(heCCHOHATILHOM
EeSTENTLHOCTH

N J-3nk-2 demoHcTpupyet
3HaHHE OCHOB IIOCTPOCHUS,
TEXHUYECKOH peau3auu u
AKCILTyaTaIH
ABTOMATH3UPOBAHHBIX CHCTEM
yIpaBiIeHUs] 00bEKTaMHU
npoeCCUOHATLHON
JeSITeTbHOCTH

3HATH:
- TeXHOJIOTHIO MPOEKTUPOBAHMSI CUCTEM
aBTOMAaTU3alUU TEXHOJIOIMYECKUMU
IpoleccaMy B TEIUIO3HEPreTHKE Ha
COBPEMEHHBIX TEXHUYECKUX CPE/ICTBAX.;

- OCHOBHBIE METO/IbI, CITIOCOOBI U CPECTBA
MOJIyYEHUs1, XpaHEHHUS], IepepadoTKU
uHpOpMaINU, KOMIIBIOTEP KaK CPEICTBO
paboThl ¢ HHGOpPMAIIHEii.;

- OCHOBHBIE BU/Ibl TEXHUUECKUX CPEACTB
aBTOMAaTHU3allUH, TPUMEHSEMBIX IIPU
cosganuu ACYTII B TeriosHepreTuKe..

YMETB:
- Bnanets HaBbIKaMU TPUMEHEHUS
MOJTy4eHHOW MH(OPMAIIUU TTPH CO3aHUH
CHCTEM aBTOMATH3AIUU TEXHOJOTUYECKHUX
MPOLIECCOB U aHAIM3E UX PabOTHL.;

- Bnaznets cnocoOHOCTHIO K TPOBEICHHIO
HKCIIEPUMEHTOB Ha 00BEKTaxX
aBTOMAaTHU3aINH, 00pabOTKE U aHATTU3Y
MOJIYYEHHBIX PE3YJIbTATOB.;

- Bnanets uadopmaimein 0 TEXHHUIECKUX
rapameTpax OCHOBHBIX BUJIOB CPEJICTB
aBTOMATHU3AINH TEXHOJIOTHIECKUX
IIPOLIECCOB.;

- BBIOTHATH CUHTE3 CUCTEM
aBTOMATUYECKOTO YIPABJICHUS, B TOM
YHUCJIE — CUCTEM CIIOKHOM CTPYKTYPBI
(MHOTOKOHTYPHBIX, KOMOWHUPOBAHHBIX).;
- BBIOHATH aHAIU3 CUCTEM
ABTOMATUYECKOT'0 YIPABJICHMUS, OJy4aTh
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Koa u HaumeHoBaHue Koa u HaumeHoBaHMe 3anﬂaﬂnp03aﬂﬂue PeE3yJabTaThI 06yqemm
KOMIIETCHIINH HHAUKATOpPA TOCTHIKCHUSA
KOMIICTCHIIUHA

CTaTHYECKHE ¥ TUHAMHYCCKHE
XapaKTePUCTUKH OOBEKTOB U CUCTEM
yIIpaBJICHUSL.

- CaMOCTOSITETIbHO pa30HpaThCs B
HOPMAaTHBHBIX JOKYMEHTAaX I10 CO3/IaHHIO
CHCTEM aBTOMATHU3allUU U MIPUMEHATH UX
JUIsl peIICHHS IOCTABJICHHON 3a/1a4H..

2. MECTO JJUCHHUILIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM NPOT'PAMMBI BO

JucuumnimHa OTHOCUTCS K OCHOBHOW mpodecCHOHaIbHOW 00pa3oBaTelIbHON IMporpaMme
ABTOMaTH3a1Msl TEXHOJOTMYECKUX IpoueccoB B Temno3Hepreruke (manee — OIIOII), nanpaBneHus
noarotoBku 13.03.01 TemnosHepreTrka U TEMIIOTEXHUKA, YPOBEHb 00pa30BaHUs: BhICIIee 00pa3oBaHuE -
OaxanaBpuar.

TpeboBaHMs K BXOJHBIM 3HAHUSIM U YMEHHSIM:

- 3HaTh BhICHIyIO MaTeMaTHKy, B TOM YHcie: QYHKIUU OTHON U HECKOJIBKUX NEPEMEHHBIX,
UHTErpaibHoe U AuddepeHnanbHoe HCUNCIEHUE, TEOPUIO PYHKIUI KOMIUIEKCHBIX IEPEMEHHBIX,
JTMHEHHYI0 anreOpy, nuddepeHnuanbHbIe ypaBHEHNUS.

- 3HaTh OCHOBHBIE pa3/iesibl PU3NKU: MEXAHUKY, TEPMOJIUHAMUKY, FJTEKTPUUECTBO U MAarHETU3M.

- 3HaTb OCHOBHBIE Pa3/eiibl TEKTPOTEXHUKH U JIEKTPOHUKH: DJIEKTPOMEXAHUUECKHUE CUCTEMBI,
HOJIYIIPOBOJHUKOBBIE YCTPONUCTBA, ONEPALIMOHHBIE YCUIIUTEIN, OCHOBBI BEIYMCIUTEIbHON TEXHUKH.

- 3HaTb OCHOBBI METPOJIOTMH, OCHOBBI TEOPUH ITOTPEIIHOCTEHN, OCHOBHBIE METO/BI U CPEACTBA
U3MEPEHUs TEIUIOTEXHUYECKUX [TapaMeTPOB.

- yMeTh BrimonusaTe ananu3 GpyHKImiA; pemars qudQepeHnaibable ypaBHEHMs, IPUMEHITh Ha
NpaKTUKE anmnapar JMHEHHON anreOpbl U Teopun GYHKIUN KOMITJIEKCHBIX IEPEMEHHBIX.

- yMeTh [IpuMeHsATh OCHOBHBIE 3aKOHBI PU3UKHU IS ABJICHUI MPUPOBI U TEXHOJIOTUYECKUX
IPOLIECCOB U OOBEKTOB.

- yMeTb BriOupath cpesicTBa M3MEpPEHHs] OCHOBHBIX TEIJIOTEXHUUECKUX ITapaMETPOB, OLIEHUBATh
HNOTPEIIHOCTA U3MEPEHUM.

- ymeTh [IpuMeHsATh NepCOHANBHBIN KOMIIBIOTEP U CIIEUAIN3UPOBAHHbIE IPOrPAMMHBIE MTaKEeThI 15
pelIeHns MaTeMaTHUeCKUX U (U3NUECKUX 3a]1a4 U MPE/ICTaBICHUS pe3yIbTaTOB PEIICHUS.

PesynbTarsl 00yueHus, Noxy4eHHbIE IPYU OCBOEHUH JTUCLUUIUIMHBI, HEOOXOAUMBI IIPU BBIOJIHEHUN
BBIITYCKHON KBaTM(PUKALIMOHHOM paboTHI.




3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyI0eMKOCTh JUCIUIUTMHBI cocTanisieT 10 3aueTHpIX eaunull, 360 Jacos.

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

Pasesb1/TeMbl § = | & ™ S op
(0] v
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHAA paboTa CopneprkaHue caMOCTOSTENTFHON paboThl/
/i [POMEIKYTOIHOM o &| 3 Koncynbranus UKP PaGora B [Toxroroska k METOIMYECKHE YKA3ZaHUs
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip A aTTecTaluu
R KIIP | I'K | UKKII | TK ceMecTPe | p o
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OOmas 24 9 3 6 - - - - - - 15 - Camocmosamenvnoe usyuenue
XapaKTEePUCTHKA meopemuueckozo mamepuana: Visyaenue
HKIIMOHAJIBHOTO JIOTIOJTHUTEJIBHOTO MaTepHaa o pas/ieln
y! p p y
cocraBa TCA. "OO0u1ast XapaKTepUCTHKA (PYHKIHOHAIBHOTO
11 OOmmas 24 3 6 - - - - - - 15 - cocraBa TCA."
XapaKTepUCTHKA Ilo0z0mo6Ka K KOHMPOILHOU padome:
(bYHKIIHOHATEHOTO W3ydenne matepraioB o pazaerny Oomast

cocraBa TCA.

XapaKTepUCTHKa (PyHKIMOHAIBLHOTO COCTaBa
TCA. 1 IOATOTOBKA K KOHTPOJIEHON padboTe
1lo020mo6Ka K ayoumopHnovim 3aHAmMusAM:
ITpopaboTka NeKuny, BHIIOIHEHNE U
MOJITOTOBKA K 3aIuTe J1a0. paboTHI
Iloozomoeka Kk 1adopamopnoii pavome: J1ns
BBITIOJTHEH U 33/IaHUH 110 TabopaTopHOi paboTe
HEO0XOIUMO NPEABAPUTEIHHO U3YIUTh TEMY H
3aJ1a4¥ BBITIOJHEHUS 1abopaTOpHO# paboTsl, a
TaK k€ U3yYUTh BOIIPOCHI BAPHAHTOB
00paboTKH pe3yIbTaTOB 110 N3YYEHHOMY B
paszgene "OOmIas XapakTepUCTHKA
¢yHKunoHapHOTO coctaBa TCA." MaTepuaiy.
Ilod2omogxa K mexkyuiemy KOHmMpOio:
[ToBTOpenue marepuaina no paszaerny "Oo6mas
XapaKTepucTHKa (PyHKIMOHAILHOTO COCTaBa
TCA."

H3yuenue mamepuanos 1umepanmypHsix
UCHIOYUHUKOB:

[1], 2-35
[2], 5-34




[3], 3-16
[4], 2-51

IIpuHIUIBI peanu3anuu
ABTOMAaTHUYECKUX
pETYIATOPOB HA

aHAJIOTOBBIX CPENICTBAX.

24

15

2.1

[IpuHuMne! peanusanuu
ABTOMATHYECKUX
pETYIATOPOB HA

aHaJIOTOBBIX CPENICTBAX.

24

15

Ilodzomoeka K nadopamopnoit padome: Jlns
BBITOJTHEHUS 33JJaHUI TI0 JIAO0OPaTOpHOU padboTe
HEOOXOIUMO TPEABAPUTEIHHO U3YIUTh TEMY H
3a[auH BBITIOJTHEHUS Tab0paTOpHOI paboTEHI, a
TaK ke U3yYUTh BOIIPOCHI BAPHAHTOB
00pabOTKU pe3yNIBTAaTOB 110 H3YICHHOMY B
paszgene "IIpUHIMITE peaTn3anun
AaBTOMATHYECKUX PErYIIATOPOB Ha aHAJIOTOBBIX
cpencTBax." Marepuany.

Ilo0z0mogKa K meKyuiemy KOHmMpoiio:
IToBTOpEeHue MaTepuana no pasaeny
"IIpuHIMITBI peanu3alii aBTOMAaTHIECKUX
PETYIATOPOB Ha aHAJIOTOBBIX CpeicTBax."”
Ilodzomogka K ayoumopHvlm 3aHAMUAM:
[IpopaboTka JIEKIINH, BHITOIHEHHE U
MOJTOTOBKA K 3aIIuTe J1a0. paboThI
Iloo2omoeka K KOHmMPOILHOU padome:
Wzydgenne maTepuanos 1o pazaery [IpuHInms!
peanu3anu aBTOMaTHYECKUX PEryJIITOPOB Ha
AHAJIOTOBBIX CPEACTBAX. U MTOATOTOBKA K
KOHTPOJBHOII paboTte

CamocmoamensHoe usyuenue
meopemuyueckozo mamepuana: VI3yaenue
JIOTIOJTHUTEJIBHOTO MaTepHaa Mo paszieriy
"IIpuHIMIIBI peanu3alii aBTOMAaTHIECKIX
PETYIATOPOB Ha aHAJIOTOBEIX CpeAcTBax."”
H3yuenue mamepuanog aumepamypHsix
UCHOYHUKOB:

[1], 36-71
[3], 17-32
[4], 52-102

OyHKIIMOHATEHBIC
nmpeoOpa3oBaHUs
IIEKTPUICCKHUX
CpCACTB aBTOMATHUKU.

24

15

IloozomoeKka K ayoumopHsim 3aHamusim:
[TpopaboTka JEeKINH, BEIOJTHEHUE U
MOJITOTOBKA K 3amuTe 1ab. paboThI
IToozomoeka K mexkyuiemy KOHmpoio:

3.1

OyHKIMOHAIbHbIE
npeoOpa3oBaHus

24

15

IToBTOpEeHue MaTepuana no pasaeny
"OyHKIIMOHAIBHBIE TIPE0OPa3OBaHUS
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QJICKTPHUUICCKUX
CpCACTB aBTOMATHUKU.

AIIEKTPUYECKHX CPE/ICTB aBTOMATHKH."
CamocmoamensHoe usyuenue
meopemuueckoz2o manepuana: Nzydenue
JIOTIONTHUTEIHHOTO MaTepraa o pasaery
"OyHKIIHOHAIBHBIE TIPE0Opa3OBaHUS
ANEKTPHYECKIX CPEICTB aBTOMATHKH."
Ilo020moeKka K KOHmMPOIbHOU padome:
Wzydenne maTepHraoB Mo pa3uery
OyHKINOHATBHBIE IPe0Opa3oBaHUL
IIEKTPUUYECKHUX CPE/ICTB aBTOMATUKH. U
MOJIrOTOBKA K KOHTPOJIbHOW paboTe
Ilodzomoeka K nadbopamopnoit padome: Jlns
BBIMOJTHEH U 33JJaHUH 110 JTaAO0OpaTOpHOU paboTe
HEOOXOAUMO TPEIBAPUTEIBHO U3YUHTh TEMY U
3a1a4M BBITIOJHEHHMS JTAOOpaTOpHOI paboThl, a
TaK ke U3yYUTh BOIIPOCHI BAPHAHTOB
00pabOTKU pe3yNIbTATOB 110 H3YICHHOMY B
paszgene "@OyHKIMOHATBHBIE TPEOOpa30BAHUS
ANEKTPHUYECKIX CPEICTB aBTOMATUKH."
MaTepHany.

H3yuenue mamepuanog numepamypHoix
UCHIOUHUKOB:

[1], 72-106
[2], 2-14, 37-64
[3], 33-48
[4], 103-156

IIpoMbleHHBIE
UCTIOJIHUTENIbHBIE
yCTpoiicTBa
aBTOMAaTHKH

255

3.5

15

4.1

[IpomeinueHHBIE
WCIIOJTHUTEIIbHBIE
yCTpoiicTBa
aBTOMATUKH

255

3.5

15

Iloozomoeka Kk 1adopamopnoii pavome: J1ns
BEITIOJTHEHUS 3aJaHU TI0 JTaAO0OpaTOpHOU paboTe
HEO0XOIUMO TIPEABAPUTEIHFHO U3YyIUTh TEMY H
3a[1a9 BBHITIOJTHEHHUS TA00paTOpHOU paboTHI, a
TaK k€ U3yYUTh BOIIPOCHI BAPHAHTOB
00pabOoTKU pe3yNIbTATOB 110 H3YYCHHOMY B
paznene "[IpoMbIlIIEHHbIE UCTIOHUTEIbHBIE
YCTpPOHCTBA aBTOMAaTHKH'' MaTepHaiy.
Iloozomoeka K ayOumopHvLm 3aHAMUAM:
[TpopaboTka JEeKINH, BEIOJTHEHUE U
MOJITOTOBKA K 3amuTe 1ab. paboThI
Iloozomoeka K KOHMPONLHOU padome:
M3yueHne MatepuasnoB 1o pazieny




[TpoMBINIEHHBIE HCTIOJHUTENBHBIE YCTPOHCTBA
aBTOMATHKH U MOJI'OTOBKA K KOHTPOJIbHOM
pabore

Ilo0z0mogKa K meKyuiemy KOHmMpoJio:
IToBTOpEHNE MaTepuana Mo pasaety
"I[IpOMBITIIICHHBIEC NCTIOTHATEIEHBIE
YCTPOWCTBA aBTOMATHKH"
Camocmoamenvroe usyuenue
meopemuyueckoz0 mamepuana: VIzyaeane
JIOTIOJIHUTEIBHOTO MaTepuaa o pasaery
"IIpoMBIIITICHHBIE UCTIONHUTEIEHBIE
yCTpoiicTBa aBTOMaTUKHU"

H3yuenue mamepuanoe 1umepamyprbix
UCIOYHUKOG:

[1], 107-141
[3], 49-64
[4], 157-204

5 [IpomeimiieHHBIE 28.5 3.5 18
kommiekcsl TCA Ha
AHAJIOTOBBIX CPENICTBAX.
5.1 [IpomeinueHHBIE 28.5 3.5 18

kommiekcel TCA Ha

AHAJIOTOBBIX CPEACTBAX.

Iloozomoeka K meKyuiemy KOHmMPOJIi0:
[ToBTOpeHne MaTepHuana 1mo pa3uaey
"IIpomblinieHHsle komIuiekesl TCA Ha
aHaJIOrOBBIX cpencTBax."

Ilo0zomogka K ayoumopHvlm 3aHAMUAM:
[IpopaboTka JIEeKINH, BEIOJTHEHUE U
MOJICOTOBKA K 3amure jab. paboTh
Iloozomoeka Kk 1adopamopnoii pavome: J1ns
BBITIOJTHEH U 33/IaHUH 0 TabopaTopHOi paboTe
HE00XOIMMO NPEABAPUTEIHHO U3YIUTh TEMY H
3a[1a9 BBHITIOJTHEHHUS Ta00paTOpHOU paboTHI, a
TakK k€ U3yYUTh BOIIPOCHI BAPHAHTOB
00pabOTKU Pe3yNIFTAaTOB 110 H3YYCHHOMY B
paznene "lIpomeiniensasie koMmiiekcsl TCA Ha
aHAJIOTOBEIX CpeCTBaX." MaTepuaiy.
Ilod20mo6Ka K KOHMPOILHOU padome:
W3yueHune matepualnoB 1o pazaeny
[Tpomeimnennsie kommiekesl TCA Ha
AHAJIOTOBBIX CPEACTBAX. U TOATOTOBKA K
KOHTPOJBHOI padoTte

Camocmoamensroe usyuenue
meopemuyieckozo mamepuana: VI3yaenue
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JIOTIOJIHUTEIBHOTO MaTepuaa o pasjaery
"IIpombimnenssle kommiaekcsl TCA Ha
aHaJIOTOBBIX CpeAcTBax."

H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:

[1], 142-176
[3], 65-80
[4], 205-255

PacueTHoe 3amanue.

18

18

IIposedenue uccnedosanuu: Padora

6.1

Amnanu3 paboTHI
PpeneHO-MMITYyIbCHOTO
perynsatopa (PUP) ¢
HUCIIOJTHUTCIIbHBIM
MCXaHHU3MOM
IIOCTOSIHHOM CKOPOCTH.

18

18

BEITIOJTHACTCS 110 MHAWBUAYAIEHOMY 3aIaHHIO.
Jlng npoBeneHust HCClIeA0BaHMS IPUMEHSETCS
cleiyrolee IporpaMMHoe obecrieueHue: -
MathCad unu ananor.

IlodzomogKa K neKyuiemy KOHmMpOoio:
IToBTOpEeHue MaTepuana no pasaeny
"PacuerHoe 3ananue."

Ilposedenue Ixcnepumenma: Pabora
BEITIOJTHACTCS IO MHAWBUAYAIEHOMY 3aIaHHIO.
JIns mpoBeieHusI UCCIIeAOBaHMS IPUMEHSICTCS
cienytromiee obopynoBanue: -OBM.
CamocmosamensbHnoe usyuenue
meopemuyueckozo mamepuana: VI3ydaenue
JIOTIONTHUTEIHHOTO MaTepraa o pasaery
"PacuerHoe 3amanue."

Iloozomogka pacuemnvix 3a0anuii: 3a1aHus
OpPHEHTHPOBAHBI Ha PEIICHH MUHU3a/1a4 110
pasneny "PacuetHoe 3amanue.". CTyaeHTHI
HE00XO0IUMO TTOBTOPUTH TEOPETUICCKHUI
MaTepHal, pa3o0paTh MPUMEPHI PEIICHUSL
aHAJIOTUYHBIX 33/1a9. TIPOBECTH PACUETHI T10
BapHaHTY 3aIaHUS U CHENATh BEIBOABL. B
Ka4yecTBe 3a/1aHHS MCIIOIb3YIOTCS CIIeIyOIINe
ynpaxseHus: 1. Pacuyer Hactpoiiku [11-
PETYIATOpA U MPOLIECCOB PETYINPOBAHIS B
3amMkHyTON ACP ¢ 00BbeKTOM yrpaBieHus. 2.
AHanmu3 XapaKTepPUCTUK PEIEHHOTO IeMEeHTa
(P3) 1 pyHKIIMOHAIEHOM 00paTHOM CBS3H
(®OC) Moaenu peryaupyroniero 6joka ¢
nmnynbcHBIM BeIxoqoM (PBU). 3. Onpenenenue
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3HaueHuit mapamerpoB (Kr, Ti) no peakuuun
PENelHO — UMITYJILCHOTO perynaropa ¢ UM
MOCTOSIHHOM CKOPOCTH Ha CTyIEHYAThIH
BXOJIHOHM CHTHaJI. AHAIN3 BIMSHUS Pa3roHa U
BbiOera M Ha peaxIiuro peryisTopa 1 ero
mapameTpsl. 4. AHanu3 pabotel 3aMkHyTOH ACP
C 00BEKTOM U PEIEHHO — UMITYJTbCHBIM
perynsitopoM ¢ UM nocTosiHHO# cKOpOCTH.
OreHka BIUSHAS (PaKTOPOB HEUICATEHOCTH
UM (pasroHa, BeiOera u to)Ta) Ha BUA
IIPOIIECCOB PETYIUPOBAHHUS.

H3yuenue mamepuanoe 1umepamypHbix
UCIMOYHUKOG:

[1], 1-320
[3], 1-144
[4], 1-456
[6], 1-61
OKk3aMeH 36.0 - - 0.5 - 335
Bcero 3a cemectp 180.0 16.0 32 2 0.5 96 335
Hroro 3a cemecTp 180.0 16.0 32 0.5 1295
7 [punnune! peanu3amm | 23.3 10 | 55 | 55 0.3 - 12 - Ilo0zomoeka K meKyuiemy KOHmMPOJIio:
AITOPUTMOB IToBTOpeHne MaTepuana 1o pasaeiny
yIpaBJeHUs U "IIpuHIHMIIBI peaTu3aIii alrOPUTMOB
(YHKIMOHAIBHBIX yIpaBieHus U pYHKIIMOHAIBHBIX
mpeoOpa3oBaHuii B mpeoOpa3oBaHuil B MUKPOIPOIIECCOPHBIX
MHKPOIPOIIECCOPHBIX KOHTpoJuIepax."
KOHTPOJIIEpax. Ilo020mogKa K ayoumopHsM 3aHAMUAM:
7.1 | IIpuHUUIIBI peau3anuu 23.3 55 | 55 0.3 - 12 - [IpopaboTka JIEKIIUH, BHITOTHEHHE U
AJITOPUTMOB MOJIOTOBKA K 3amuTe j1ab. padoTs
yOpaBJIEHUs] U Ilodzomogxa Kk nabopamopuoit padome: Jns
(YHKIIMOHATBHBIX BBITIOJTHEHHS 33/1aHUH 110 T1a0opaTopHOi padoTte
npeoOpa3oBaHMii B HE0OX0AMMO TPeIBApUTEIEHO U3YUHTh TEMY U
MUKPOHPOLIECCOPHBIX 3aJ1a4M BBITIOJHEHHMS JTaOOpaTopHOi paboThl, a
KOHTpOJUIEpax. TaK k€ U3yYUTh BOIIPOCHI BAPHAHTOB

00paboTKH Pe3yabTATOB M0 H3yYEHHOMY B
pazzgene "lIpUHIMITE peaTn3anyu alropuTMOB
yHOpaBiIeHus U QYHKIIMOHATIHHBIX
npeoOpa3oBaHUii B MUKPOIIPOLIECCOPHBIX
KOHTpoJIepax." MaTepuany.
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Iloozomoska K KOHmMPOLHOU pabome:
W3yuenue MaTepuaioB mo paszaeny [IpuHIumsI
peanu3aly ArOPUTMOB YIIPABJICHUS U
(yHKINOHATIBHEIX IPe0o0pa3oBaHMN B
MHKPOIIPOIIECCOPHBIX KOHTPOJUIEpaX. U
MOJIrOTOBKA K KOHTPOJIBHOU paboTte
Camocmoamenvhoe uyyuenue
meopemuyueckozo mamepuana: Vzyuenne
JIOTIOJTHUTEIBHOTO MaTepHaa o pasjieny
"[IpUHIMITBI peaTu3aliy aITOPUTMOB
yIpaBJieHus U GpyHKINOHATBHBIX
peoOpa3oBaHuil B MUKPOIPOIIECCOPHBIX
KOHTpoJuiepax."

H3zyuenue mamepuanog iumepamypHblx
UCHOYHUKOG:

[1], 177-211
[3], 81-96
[4], 256-306

CraHpapTHble
HHTEPQEHCH
MHKPOTPOIIECCOPHBIX
CHCTEM YIIPABJICHHUS.

23.3

5.5

55

0.3

12

8.1

CraHgapTHbIe
HUHTEpGEHCH
MHKPOIPOIIECCOPHBIX
CHUCTEM YIIPABJICHHUS.

23.3

5.5

55

0.3

12

Iloozomoeka K nabopamopnoii pavome: J1is
BEITIOJTHEHUS 3aJaHUH TI0 JTaOOpaToOpHOU paboTe
HEO0XOIUMO TIPEABAPUTEIHHO U3YyIUTh TEMY H
3aJ1a4¥ BBITIOJHEHUS 1abopaTOpHOH paboTsl, a
TaK K€ U3yYUTh BOIPOCHI BAPHAHTOB
00paboTKU Pe3yabTATOB [0 U3yUYEHHOMY B
pazzgene "CrangapTHele HHTEpGheiich
MHUKPOIPOIIECCOPHBIX CUCTEM YIIpaBeHHs."
Marepuany.

Iloozomogka Kk meKyuiemy KOHMPOJi0:
[ToBTOpeHNe MaTepHaa 1Mo pa3aeny
"CrannaptHbie HHTEp(EHCH
MHKPOTIPOIIECCOPHBIX CUCTEM YIpaBiIcHUS."
Ilod20mogKa K ayOumopHvim 3aHAMUAM:
[IpopaboTka JIEKIIUH, BHITOIHEHHE U
MOJITOTOBKA K 3amuTe 1ab. paboThI
Ilo020moexka K KOHMPOILHOU padome:
N3yueHue matepuasnoB 1o pazaeny
CranmapTHBIe HHTEP(EHCHI
MUKPOTIPOIIECCOPHBIX CUCTEM YIIPABJICHUS. U
MTOITOTOBKA K KOHTPOJIBHOU paboTe

11




Camocmoamensnoe uzyuenue
meopemuuecko20 mamepuana: N3yuenue
JIOTIOJTHUTENIBHOTO MaTepHaia o pasjierny
"CrannmapTHsie HHTEp(EHCH
MHKPOIIPOLIECCOPHBIX CHCTEM YIIPaBJICHUSL."
H3yuenue mamepuanos numepamypHsix
UCHOYHUKOG:

[1], 211-246
[2], 3-152
[3], 97-112

[4], 307-357

IIpoMslIeHHBIE
MaJIOKaHaJIbHbIE
MHUKPOIIPOLIECCOPHBIE
KOHTPOJLIEPHI.

23.3

5.5

55

0.3

12

9.1

IIpoMslIeHHBIE
MaJIOKaHaJIbHbIE
MHUKPOIPOILECCOPHBIE
KOHTPOJLIEPBHI.

23.3

5.5

55

0.3

12

Ilposedenue Ixcnepumenma: Pabota
BBIMOJTHACTCS 110 MHANBUAYAILHOMY 3aIaHHIO.
JIiis mpoBeieHusI UCCIICAOBAHUS IPUMEHSICTCS
cienytomiee 060pya0BaHUE:
Camocmoamenvnoe uzyuenue
meopemuyieckozo mamepuana: VI3yienue
JIOTIONTHUTEIHHOTO MaTepralia o pasaery
"[IpoMbllITIEHHBIE MAJIOKaHAIbHbBIE
MHKPOTPOIIECCOPHBIC KOHTPOIUIEPHL."
Ioozomoeka domauinezo 3a0anus:
[ToaroTroBka qOMaITHETO 3aJaHUS HAIMIPABJICHA
Ha OTpabOTKy yMEHUIl peneHus
npodeccroHanbHBIX 3a1a4. JloMarHee 3a1aHue
BBIJIAETCS CTYJIEHTAM 110 U3Y4YEHHOMY B pasjelie
"IIpoMBIIITICHHBIE MaJIOKaHAJIbHBIE
MHUKPOIPOIIECCOPHBIE KOHTPOILIEPHL."
MaTepuany. JJOmoHUTEeTbHO CTYACHTY
HEO0XOIMMO U3yUUTh JUTEPATYPY U pazo0pars
MIPUMEPHI BBITIOTHEHUS ITOTOOHBIX 33 JaHHH.
[IpoBepka goOMaIIHETO 3aJaHHS IPOBOIUTCS IO
MPECTaBICHHBIM TUCBMEHHBIM pa0oTaM.
Ilodzomoeka pacuemnvix 3ad0anuii: 3aJaHUs
OPHEHTHUPOBAHBI HA PEIICHUS MHUHU3a1a4 110
pazneny "[IpoMbITiIeHHBIE MaIOKaHATIHHBIE
MHKPOIPOIIECCOPHBIE KOHTPOJUIEPHL.".
CryneHTsl HeOOXOAUMO ITOBTOPHUTH
TEOPETHYCCKHIA MaTepHal, pa3oopaTh MPUMEPHI
pEIICHNs AHAIOTHYHBIX 3a/1a4. IPOBECTH
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pacueThl 10 BApUAHTY 3aJJaHUsI U CIICNIATh
BBIBOJIbI. B KauecTBe 3a/1aHuUsI HCIOIB3YIOTCS
CIeNYIONINE YIPaXKHEHUSI:

Ilodzomoeka Kypcosoit pabomui: Kypcoas
paboTa mpeacTaBiIeHa B BHIE KPYITHOM 3a1aun
Mo yaeOHOMY Keicy, OXBaThIBAIOMIEH
HECKOJIBKO PACYETHBIX BOIIPOCOB U BEIOOP
BapHaHTa MPOEKTHOTO perreHus. [Tpumep
3aaHHS:

Iloozomoska 0oknaoa, 6bICHYRIACHUA:
3ajaHue CBS3aHO C YIIyOJCHHBIM U3y4EHUEM
Pa3enoB AUCIUTUTUHBI B CAMOCTOSTEIILHBIM
IIOUCKOM MaTepHaHOB JJIA paCKpI)ITI/ISI TCEMBbI
JOKJIaaa. Matepuasibl BBITIOTHEHHON paboThI
MPECTABILIFOTCS B JICKTPOHHOM BHIC WM B
(opMe pacriedaTaHHBIX PE3EHTAIMOHHBIX
cinaiizioB. B xauecTBe TeM JOKIIAIOB CTyICHTAM
MIPeUIaratoTCsl CISAYIOINE BAPHAHTHI:
Iloozomoexka K KOHmMPOIbHOIUL padome:
Wzydenne maTepuaoB Mo pa3uery
[IpomBbIIICHHBIE MaJTOKaHATHHBIC
MUKPOTIPOIIECCOPHBIE KOHTPOJUIEPHL. U
MOATOTOBKA K KOHTPOJIBHOU paboTe
IIoozomoeKka K ayoumopHsim 3aHamusam:
[IpopaboTka JIEeKIIH, BEIOJTHEHUE U
MOJICOTOBKA K 3amuTe jab. paboTh
Tloozomosxa Kk meKkywemy KOHmpo.iio:
[ToBTOpeHNe MaTepHaa 1Mo pa3aeny
"[IpoMbllLTIEHHBIE MAJIOKaHAIbHbIE
MHUKPOTPOIIECCOPHBIE KOHTPOIUIEPHL."
Ilodzomoeka Kypcosozo npoexma: KypcoBoit
MPOEKT BEHITIOHSCTCS 10 WHAUBHIYATHHOMY
3ananuio. B pamkax paboTsl HEOOXOAMMO
paccunuTaTh OCHOBHBIC TTOKa3aTeTN paOdOThI
000pynoBaHus, BEIOpATh ONTUMAIBHOE
pemenne. KypcoBoii IpoeKT mpeaycMaTpuBaeT
HOHCHI/ITeHBHy}O 3armcr<y C paC‘IeTaMI/I nu
rpaduyeckyro yacTh. B 3a1aHure BXOAUT pacyeT
CIIEYIOINX TTOKa3aTelNei:

Iloozomoeka Kk 1adopamopnoii pavome: J{ns
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BBITIOJTHEHUS 33/1aHUH 110 J1aOOpaTOpHOH padboTe
HEOOX0AMMO TPEIBAPUTEIEHO U3YUHTh TEMY U
3a71a4M BBITIOJHEHHMS JTAOOpaToOpHOl paboThl, a
TaK K€ NU3y4UTh BOIMPOCHI BAPHAHTOB
00pabOTKU pe3yNIFTAaTOB 110 H3YICHHOMY B
pasznene "IIpoMbIIIICHHBIE MaJIOKaHAIBHEIE
MHKPOIIPOIIECCOPHBIE KOHTPOJUIEPHL."
Marepuay.

Iloozomogka pacuemno-zpaguueckozo
3adanua: B pamkax pacyeTHO-rpayecKoOro
3aJaHus BBIIOJIHACTCA YE€PTEIK KOHCTPYKIIUU.
JI7151 BBITIOJIHEHUS YEePTEKEN BBIIOIHIOTCS
nmpeaABapUTEIIbHBIC PACYETBI OCHOBHBIX
Iokasatesel, KOTOpble YKa3bIBalOTCs Ha
yeprexe. 3allaHue BBIOJIHACTCS
MHIMBHIYaJIbHO 110 BapuaHTaM. B xauecTBe Tem
3a7aHusI IPUMEHSIOTCS CIIETYIOIINe:
Ilposedenue uccnedosanuii: Pabora
BBITIOTHACTCS 110 HHANBUIyaTbHOMY 331aHHIO.
JInist IpoBeIeHNs HCCIIeIOBAHMSI IPUMEHSIETCS
CJIEAYIOIINE MaTepHAaIbL:

Iloozomogka peghepama: B pamkax
pedepaTHBHOI YacTH CTYACHTY HEOOXO UM
IIPOBECTH 0030p JINTEPATYPHBIX HCTOUHHKOB IO
BBIOpaHHON TeMe, KOMIUIEKCHO OCBETUTh
BOTIPOC B COOTBETCTBHH C TeMOH pedepara,
MOATOTOBUTH HPE3CHTANNIO JUIS BBICTYIIICHUS
IO pe3ybTaTaM paboThl HA CEMHHAPCKOM
3aHATHH. B kKauecTBe TeM pedepara CTyneHTY
MIPE/IaraloTCsl CIEAYIONIE BapHAHThI:
I10020mo6Ka K npaKmu4eckum 3auamuim:
W3y4yenune marepuasa 1o pasjeny
"ITpoMBINITICHHBIE MaJIOKaHAJIBHBIE
MHKPOIPOIIECCOPHBIE KOHTPOIUIEPHL."
IIOArOTOBKA K BBIITOJIHCHHUIO 3aﬂaHHﬁ Ha
MMPAKTUYCCKUX 3aHATHUAX

H3yuenue mamepuanos 1umepanmypHsix
UCIMOYHUKOG:

[1], 247-281
[3], 113-128
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[4], 358-408
[5], 2-172

10

IIporpammuo-
TEXHUYECKHE
xoMruiekcel 111 ACY
TII xkpymHBIX 0OBEKTOB
YTIPaBICHUSL.

23.3

5.5

5.5

0.3

12

10.1

IIporpammuo-
TEXHHUYECKHE
xoMruiekchl g ACY
TII xkpymHBIX 0OBEKTOB
yIpaBIeHUs.

23.3

5.5

55

0.3

12

CamocmoamensHoe usyuenue
meopemuueckoz2o manepuana: Nzydenue
JIOTIOTHUTENBHOTO MaTepHaia o pa3zieiny
"IIporpaMMHO-TEXHUYECKHE KOMIUIEKCHI JJIS
ACY TII xkpymHBIX 00BEKTOB yIIpaBieHUs."
Ilooz0mogKa K meKyuiemy KOHmMpoio:
IToBTOpEHNE MaTepuana Mo pasaety
"IIporpaMMHO-TEXHUYECKNE KOMIUIEKCHI JJIST
ACY TII xpynHbIX 00BEKTOB ynpaByieHus."
Ilodzomoeka K nabopamopnoi padome: Jlns
BBIMOJTHEH U 33JaHUI TI0 JIaAO0OpaTOpHOU padboTe
HEOOXOAUMO TPEBAPUTEIEHO U3YUHUTh TEMY U
3aJ1a4M BBITIOJHEHHMS JTAOOpaTOpHOIl paboThl, a
TaK K€ U3y4YUTh BOIPOCHI BApUAHTOB
00paboTKH pe3yIbTaTOB 10 U3YUCHHOMY B
pazznene "IIporpaMMHO-TEXHUUYECKUE
kommiekes! st ACY TII kpynmHBIX 00BEKTOB
ynpaBlieHus." MaTepuany.

Ilo020moeKa K KOHmMPOILHOU padome:
W3y4yenue MaTepuaiioB 10 pa3aeiny
[TporpaMMHO-TEXHUYECKHE KOMIUIEKCHI JUIst
ACY TII xpynHbIX 00BEKTOB YIIPAaBICHUS. U
MOATOTOBKA K KOHTPOJIBHOU paboTe
Ilo020mogKa K ayoumopHsM 3aHAMUAM:
[IpopaboTka JIEeKINH, BEIOJTHEHUE U
MOJITOTOBKA K 3aIuTe J1a0. paboTHI

H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOB:

[1], 282-320
[3], 129-144
[4], 409-456

11

Kypcogas pabora

12.4

0.4

12

Camocmoamenbroe uzyueHue

111

Texunueckas
peann3anus CUCTEMBI
aBTOMAaTH3aIIMH
TEXHOJIOTHYECKOTO
ydJacTka Ha 6aze

12.4

0.4

12

meopemuyueckoz0 mamepuana: Vzydenue
JIOTIOJTHUTEJIBHOTO MaTepHaa o pasjieny
"Kypcosas pabora"

Iodzomoeka k mexyuiemy KOHmMpoao:
[ToBTOpenune marepuana no pasaeny "Kypcosas
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TIPOMBILIJIEHHBIX
IIPOrPaMMHO -
TEXHUYECKUX CPEJICTB.

paboTta"

Ilodzomogxa Kypcosou padomei: Kypcopas
pabora npezacTaBieHa B BUAE KPYIHOH 3a1a4u
Mo yaeOHOMY Keiicy, OXBaThIBAIOMIEH
HECKOJIBKO PACUYETHBIX BOIIPOCOB M BBIOOD
BapuaHTa IIPOEKTHOTO pemenus. [Ipumep
3amaHust: - KpaTkas xapakTepucTHKa
TEXHOJIOTHYECKOTO YJacTKa Kak 00beKTa
aBTOMaTu3anuu. TpeOoBaHUS K cCHCTEME
aBTOMAaTH3alWH: Kakue (PU3NUECKUE BETMYHHBI
HaJ10 KOHTPOJHPOBATH U MOAACPIKNBATEH B
3aJlaHHBIX TIpejeniax, Kakue Gu3nuecKue
BCJIMYMHBI UCTIOJIB3YIOTCA B KAYECTBE
pETyJIUPYIOUIUX BO3ACHCTBUN, KAKUM ITyTEM
pETyasTOp BO3JCHCTBYET Ha OOBEKT. -
CrpykrypHas cxema ACP ¢ otpaxkeHuem
OCHOBHBIX 4acCTEH CUCTEMBI U CBSI3eH MEXIY
HUMH. - QYHKIIMOHANbHAs CXeMa
aBTOMATH3aINH TEXHOJIOTHYECKOTO yJacTKa ¢
YKa3aHHEM TOYEK U3MEPEHUS U BO3ACHCTBUS
UCTIOJTHUTENIBHBIX YCTPOICTB, cenn(UKAII
MMPUMEHACMBIX TCXHUYCCKUX CPEJICTB
HU3MEPCHUA U aBTOMATUYECCKOT'O PETYJIMPOBAHUA
(OT M3MepHTENBHBIX MpeodpazoBarelei 10
HCTIONTHUTENIBHBIX YCTPONCTB) C YKa3aHHEM
MIPOU3BOIUTENICH MIIM MOCTABIIMKOB. - KpaTkas
XapaKTepUCTHKa BEIOPaHHOTO MPOTPaMMHO-
TEXHMYECKOTO KoMIUTeKca. du3ndeckast
CTPYKTypa (cocTaB KOMILIEKCA), CeTeBast
APXHUTEKTypa; COCTaB KOHTPOJUIEPOB, CPEICTBA
BBO/JIa — BBIBO/IA AHAJIOTOBBIX M IMCKPETHBIX
curHaioB (Moxymu Y CO); cpencta
MIPOTPaMMHPOBAHISI KOHTPOJUIEPOB (U1 3a71ad
I0JIb30BATENS ) U TTOITOTOBKU
aBTOMAaTH3UPOBAHHOTO pabouero mecta (APM)
OTIepPaTUBHOTO MEpCOHANA. - ANTOPUTMUYECKas
peanmuzanus cTpykTypsl ACP
(amropuT™MHYecKas cxeMa KOHTpoIiepa Jis
3aJ]auu MOJIb30BaTeNsl Ha 0a3e OMOIHMOTEYHBIX
IropuTMOB). - CXeMa 3JIeKTpUIECKUX
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COCAMHEHUI: OAKIIIOUEHHE N3MEPHUTEIbHBIX
npeoOpa3zoBaTeseil, HCIIOJTHUTEIBHBIX
ycTpoicTB (Hanpumep, myckareneit IIBP u
MexaHuzMoB MOO), naTepdericHpIX KaHAIOB
cBs3U. - Onrcanue 1eny npeodpa3soBaHus
CUTHAJIOB (I OJHOTO KaHaja) ¢ yKa3aHHeM
BCEX (PU3NYECKUX M BUPTYAIBHBIX YCTPOHCTB OT
HN3MEPHUTENBHOTO Peo0pa3zoBaTes 10
PETYIHPYIOLIETO OpraHa. - VICTOUHUKH
nHdopmanum.

H3yuenue mamepuanoe 1umepamypHbix
UCIMOYHUKOG:

[1], 1-320
[3], 1-144
[4], 1-456
DKk3aMeH 34.2 - - - - 04 0.3 - 335
Kypcogas pabora (KP) 40.2 - - - 22 - 0.5 13.7 -
Bcero 3a cemecTp 180.0 22.0 22.0 - 22 2.0 0.8 73.7 335
Hroro 3a cemecTp 180.0 220 | 220 - 24.0 0.8 107.2
HUTOro 360.0 - 38.0 54.0 - 26.0 1.3 236.7

IIpumeuanue: Jlex — nexuuu; JIab — nabopatopusie pabotsl; [1p — npaktuueckue 3ausatust; KIIP — ayautopHble KOHCYIbTAIMK 110 KYPCOBBIM
npoekTtam/padotam; MKKII — nnauBHTyanbHbIe KOHCYIBTALUH 110 KypCOBBIM IpoekTaM/pabotam; I'K- rpymnmnoBslie KOHCYIbTallMK O pa3ienaM
mucturuael; CP — camoctosarensHas padorta cryaenta; MKP — nunas konraktHas padota; TK — Texymumii koHTposb; [TA — npomexyTrouHas

aTTeCTanuAa
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3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Obwas xapaxmepucmuka Qyuxyuonarvio2o cocmasa TCA.

1.1. O6mas xapaktepuctuka GyHKImoHanbHOro coctaBa TCA.

OcHOBHBIE  TEHJIEHUUU pa3BUTHUA  TeXHHUYecKkux cpeacts  aBromaruzanuu  (TCA)..
OynknuoHaabHbii coctaB ACY TII snepreTudeckoro oobekra.. TpeboBaHUs, TPEABABISIEMbIC K
otaensHbIM yacTaM U nojacucreMam ACY TII.. BeimonnseMble GyHKIMU U CIIOCOOBI TEXHUYECKOH
peanu3auuu OTAENbHBIX noacucteM.. Cranpaptusanus B mnpousBojacTtBe U npumeHenun TCA..
DNEKTPUYECKUE CUTHAIIBI CBA3H..

2. Ilpunyunsi pearuzayuu agmomMamuyeckux pe2yasmopos Ha anaio206blix cpeacmeax.

2.1. ITpuHIMIIBI peanu3alui aBTOMATUYECKUX PETYIISITOPOB HA aHATIOTOBBIX CPEICTBAX.

OO6o0mieHHass  TeXHUYecKass CTPYKTypa aBTOMATUYECKOM  CHUCTEMBl  pEryIHpOBaHUS..
VcnioTHUTEIBHBIE MEXaHU3MBI, OCHOBHBIC BHIBI, CBOWCTBA W OCOOCHHOCTH YITPABJICHUS..
CTpyKTypBl Ul peanu3alii THIOBBIX alTOPUTMOB perynupoBanus.. OCOOCHHOCTH peaau3aluu
PENEUHO-UMITYJIbCHOTO PETYJISTOpa € HMCIHOJIHUTEIbHBIM MEXaHHU3MOM ITOCTOSSHHOW CKOPOCTH..
CBsi3b mapaMeTpoB pelelHO-UMITYJIbCHOTO perynsropa u IIW-anroputma.. AHanu3 paboThl mpu
W3MEHEHUHU BXOJHOTO CHTHAJIA U TTapaMeTPOB 0OpaTHOM CBS3H.. BRIOOP NITUTEIIEHOCTH UMITYJIBCOB. .
Bp160p CKOpOCTH HCIONHUTENIBHOIO MexaHu3Mma.. Peamuzarnus [1M]/[-3akoHa Ha 0asze penerHO-
HMITYJIbCHOT'O PEryJIsiTopa..

3. @VHKHMOHCUZbele I’ZD€06DCI306‘CIHM}Z NeKmpudecKux cpedcme asmomanmuxKu.

3.1. ®yHKIIMOHATIbHBIE IPEOOPA30BAHUS AIEKTPUUECKUX CPEJICTB ABTOMATUKH.

3amuTa TOKOBOH 1LIeTIM OT pa3pbiBa, raibBaHMYECKOE pa3/eleHHs Iernel, MacuTabupoBaHue,
yCWJICHHE, CyMMHpoOBaHue.. [nHamuueckue mnpeoOpa3zoBaHus Ha 0a3e IMACCUBHBIX W aKTHUBHBIX
2JIEMEHTOB.. [cnonb3oBaHWE ONEpPAllMOHHBIX YCHIMTENIEH C HEWHBEPTHPYIOIIMM BXOIOM JUIS
yCWIEHUS M CyMMHpoBaHus.. DopmupoBarenn TOKOBOro CurHaia.. Peanmsanuss penelHON
XapaKTEPUCTHKHU. .

4. IlpomviuiieHHble UCHOJHUMENbHbIE YCMPOUCMBA A8MOMAMUKU

4.1. IIpoMBIIUIEHHBIE UCIIOJIHUTENBHBIE YCTPONCTBA ABTOMAaTUKH

OO011enpOMBIIITIEHHBIE JIEKTPUUYECKUE UCTIONHUTENbHBIE MexaHu3Mbl (OUM).. Knaccudukanus
OUM, cocTaBHble YacTH, TUIBl TNPUMEHSEMBIX JIIEKTPOABHUraTesei, crnocoObl YIpaBICHHUSL..
KoHTakTHBIE 1 OECKOHTAKTHBIE ITYCKOBBIE YCTpONCTBA.. Peanuszamnus kitouei, peBepcupoBaHus U
TOPMO>KEHHUS AJIEKTPOABUTaTENIEH. .

5. Hpomviunennvie komniexcol TCA Ha anano2o08vix cpedcmeax.

5.1. Ilpomeiuiennsie koMiiekebl TCA Ha aHaJIOrOBBIX CPEJCTBAX.

DOyHKIIUOHATIBHBIN COCTAaB MPOMBINIICHHBIX aHanoroBbix komruiekcoB TCA (AKDCP, Kackan-
2, Kontyp-2).. CpencTBa cTaTUYecKuX U JUHAMHUYECKUX Mpeobpa3zoBaHuil.. Perynupyrommue 610Ku..
CpenctBa omepaTHBHOTO  ympaBiieHus.. [IpuMepbl TOCTPOCHHS aBTOMAaTUYECKMX CHCTEM
PEryIMpOBAHMUS. .

6. Ilpunyunuvl pearuzayuu aicopummos YnpasieHus u d)VHKquHaJZbeZX I’ll?@O6DCl306‘ClHulZ 6
MUKDONPOUECCOPHBIX KORMpOJliepax.

18



6.1. IlpuHIMIBI peanu3aiy aIroOpuTMOB YIIPaBICHHUS U (YHKIMOHAIBHBIX IPeoOpa30BaHuil B
MHUKPOIIPOLIECCOPHBIX KOHTPOJIEPAX.

MHUKpOIIPOLIECCOPHBIE CPEACTBA PEryJIUPOBAHUS M JIOTHUECKOTO yrpasieHus.. O000IieHHbIe
CTPYKTYpPHBIE CXEMBI U OpPraHu3alus MHUKPOIPOLECCOPHONW CHCTEMBI.. Y CTPOMCTBA BBOJA-BBIBOJA
AQHAJIOTOBBIX M JUCKPETHBIX CHUTHAJIOB.. AHamoro-uu¢ppoBble, IUPpPO-aHAIOTOBBIE U IH(PO-
UMIIYJIbCHBIE IpeoOpa3oBarenu.. Peanuszauns QyHKIMOHAIBHBIX IpeoOpa3oBaHuil.. Peanusauums
[M1N]]-3ak0oHa  peryJMpoBaHUs C AHAJOTOBHIM W  UMIYJIBCHBIM  BBIXOJJOM Ha  0asze
MHUKPOIIPOLIECCOPHBIX KOHTPOJIIEPOB..

7. CmaHdapmele uHmeDd)elszbl MUKPONPOUECCOPHBIX cucmem ynpaeieruA.

7.1. CrangapTabie HHTEPHEHCH MUKPOIIPOILIECCOPHBIX CUCTEM YIPABIICHHUS.

Crangaptel oOMeHa JaHHBIMH JJI TIOJEBBIX MPUOOPOB.. KOMMYHHKAIIMOHHBIH MPOTOKOI
HART.. Cranmapt B3auMOJIEHCTBHS KOMIIOHEHTOB cucTteMbl Ha ocHoBe OPC-cnernuduxanuii..
Unrepdeiicer RS-232C, UPIIC, RS-485, Ethernet u np.. [IpoMbliieHHbIE CETU HUKHETO YPOBHS
yIpaBICHHUS. .

8. IpombluiienHble MANOKAHATbHbIE MUKDONDOUECCCOPHBLE KOHMPOJIAEPbL.

8.1. IIpombllIEeHHbIE MAJIOKAHAJIBHBIE MUKPOITPOLIECCOPHBIE KOHTPOJLIEPHI.

[TporpamMmmupyemble peryiupyromnye npuoopsl MOCKOBCKOTO 3aBOja TEIJIOBOW aBTOMATHUKM..
Perymupyrommme  mpuboper  [TPOTAP.. ODyHKIIMOHAIBHBIE  BO3MOXHOCTH.. ITopsimok
nporpamMmmupoBaHusi  npuOopoB.. [lpumepbr peanuzauuum  THnoBeix ACP.. Peanuzanus
ABTOMATHU3UPOBAHHOW U aBTOMaTHYECKONH HACTPOMKHU perynaropoB.. OOmias xapaktepuctuka [1TK
«KoHTap»: KOHTpOJUIEpBI, CpEACTBAa IIPOCKTUPOBAHUSA M  ONEPATHBHOIO  YIPABJICHMS..
ManokaHanbHble KOHTPOJUIEPHl KOMIAHUM «OBEH»: CIELUAIU3UPOBAHHBIE PETYISATOPHl U
YHHMBEpCaJIbHbIE KOHTPOJUIEPHl, MNporpammupyembie B cpene «CoDeSys».. ManokaHanbHble
MUKpoIpolieccopHbie  KoHTposuiepbl cepur  Kontpact 3A0 «Bonmary.. @yHKUHOHaIbHBIE
BO3MOJKHOCTH, CETEBasi apXWUTEKTypa, INPOTPaMMHMpPOBAaHHE, BHEIIHUE COeIWHEHMs.. [IpuMmepsl
noctpoenus ACP..

9. Ilpoepammuo-mexnuueckue komnaekcwl 011 ACY TII kpynuvix 00vexkmos YynpasieHus.

9.1. IlporpammHo-TexHnueckue komrekcsl 11 ACY TII kpynHbIX 00bEKTOB YIpaBICHHUS.

0630p mnporpammHo-TexHudeckux kommiekcoB (IITK) mnas ACY TII, ux apxurextypa,
CTPYKTYPHBIE CXE€MBbl, OCHOBHBbIE KOMIOHEHTHL.. [Iporpammuoe oOecneuenue IITK.. O6mas
xapakrtepuctuka IITK «KBunt».. Konmenumu, ¢QyHKIMOHaIbHBIE BO3MOXHOCTH.. CocTaB
TEXHUYECKHUX CPEJCTB: ONEPATHBHBIE CTAHILMHU; CTAHLUHU ITPOECKTUPOBAHMS, PEMUKOHTHL.. Monynn
VYCO.. Buemnue coequnenus.. Cerebie cpeactna.. [IpoektupoBanne ACY TII na 6a3e Ksunra..
CucreMHas unrerpanus.. [Ipumepsl peanusanuu pacnpeneeHHbIX CUCTEM YIIPaBICHHUs HA OCHOBE
MUKPOIIPOILIECCOPHBIX cpencTB aBTomMartuzanuu.. O6mas xapakrepuctuka [ITK komnanun TekoH..
O6mas xapakrepuctuka [ITK Capron komnanuu HBT-ABTomaTHKa..

10. Pacuemnuoe 3a0anue.

10.1. Ananu3 paboTsl peneitHo-umIysibcHoro perynsaropa (PYP) ¢ ucnonHurensHbIM
MEXaHU3MOM MOCTOSIHHON CKOPOCTH.

Paccunrtare ontumanbHble 3HadeHus mnapamerpoB [IH-perymsaropa (Kr; Ti) mis oObekrta
yIpaBiIeHUs] B COOTBETCTBMM C TIOJYyYEHHBIM BapuaHTOM. [lolyduTh pacdeTHble NpPOLECCHI
perynupoBanus B 3aMkHyToll ACP mpu BO3MyILIEHMHM 0 KaHajgaM 3aJaHus M PETyJIUpPYIOLIETO
opraHa.. BBINOTHUTH aHaNU3 XapakTepUCTUK penerHoro sneMmeHTta (PD) u ¢yHkuMoHanbHOU
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obparnoii cBszu (POC) moxmenu perynupyromero Oioka PBU ans mapamerpoB perymsropa,
MOJTYYCHHBIX B 3a7aHuu 1. O1eHnuTh BIMSHUE U3MEHEHUs napamMeTpoB 6soka PBU (am u ti) Ha BUA
xapakrepuctuku PO.. Omnpenenuth sKkBuBaneHTHble mapamerpsl 1M perynstopa (Kr, Ti) mo
peakuu MOJIENH pEJIeWHO — HMIIYJIbCHOTO pEryjsTopa C HCIOJHUTEIbHBIM MEXaHU3MOM
MIOCTOSIHHOM CKOPOCTM Ha CTYNEHYaTblii BXOAHOW curHain. OUeHuTh BiusAHUE (DAKTOPOB
HeugeanbHocT MMM (pasroHa u BbIOera) Ha peakuuro peryistopa u ero mapamerpsl (Kr; Ti)..
BoimonuuTe ananu3 paboThl UMUTANMOHHONW Mojenu 3aMKHYTOM ACP ¢ 00BbEKTOM M peleiHO —
UMIYJIbCHBIM perynsitopoM ¢ UM mnoctosHHO# ckopoctu. [lonyduTs mporeccsl peryinpoBaHUs
IpY BO3MYULIEHMM [0 KaHajaM 3aJaHMsl U perynupymomero opraHa. CpaBHUTb C pacdeTHBIMHU
npoueccamu, moiaydeHHbIMU B M.1. Ouenuts BinusHue (aktopoB HeujeanbHocTH MM (pasrona,
BbIOera 1 Mo(Ta) Ha BT IPOIECCOB PETYIUPOBAHHSI. .

11. Kypcosas paboma

11.1. TexHnueckas peanu3anusi CUCTEMbl aBTOMATU3aLMU TEXHOJIOTMYECKOT0 y4acTKa Ha O6a3e
IIPOMBIIIIEHHBIX IPOTPAMMHO - TEXHUUYECKUX CPEACTB.

KpaTkass xapakTepucTHKa TEXHOJOTMYECKOIOo YydacTka Kak oOOBbeKTa aBTOMaTH3aluH..
CrpykrypHas cxema ACP ¢ oTpa)keHHMEM OCHOBHBIX YacT€d CHCTEMBI U CBSI3€H MEXAY HHMHU..
QyHKIHMOHAIbHAA CXEMa aBTOMATHU3alMM TEXHOJIOTMYECKOIO Yy4YacTKa € YKa3aHWEM TOYEK
U3MEPEHUsT U BO3JEHCTBUSA MCIOJHUTEIBHBIX YCTPOMCTB, cHeHU(UKALUI MNPUMEHIEMBIX
TEXHUUYECKHUX CPEJICTB H3MEPEHUsT U aBTOMAaTHYECKOI'O pEerylupoBaHus (OT H3MEpPUTEIbHBIX
npeoOpa3oBaresiel 70 HCHOJHUTENbHBIX YCTPOMCTB) C YKa3aHHEM HPOM3BOJIUTENCH WU
nocTaBIIMKOB.. KpaTkas XxapakTepucTHKa BBIOPAaHHOTO HPOrPaMMHO-TEXHHYECKOI'O KOMILIEKCA..
AnropurMmuueckas peanusanus  CTpykTypbl ACP.. (Cxema 3I€KTpUYECKHX COEIMHEHUM:
MOJIKJIFOUEHUE U3MEPUTENbHBIX MPeo0pa3oBaTesaeil, HCIOJHUTENBHBIX YCTPONUCTB, UHTEP(ENHCHBIX
KaHaJIOB cBsi3U.. OnMcaHue Lenu npeodpa3oBaHMsl CUTHAIOB (Ul OJHOTO KaHaya) ¢ yKa3aHHEM
BCEX (U3MYECKUX U BUPTYAIbHBIX YCTPOMCTB OT M3MEPUTEIBHOIO Ipeodpa3oBarens 10
peryaupymomero oprasa.. Microunuku uHdopMarum..

3.3. TeMbl NIPaAKTHYECKUX 3aHATHH
HE MPelyCMOTPEHO

3.4. Tembl 1a60paTOPHBIX PadoT
1. Onpenenenue napaMeTpoB MOJIENIM 00OBbEKTA IPU CUHYCOMIaTbHOM BO3/IEHCTBUN Ha 6a3e
ACP c xontpomnepom [JIK;
2. UccnenoBanue ACP Temrieparypsl 3JIEKTPONEUH C MO3UIMOHHBIM aJlTOPUTMOM
peryaupoBaHusi, peain30BaHHBIM Ha 0aze Mukpornpolieccopuoro kourposepa OBEH ITJIK
150;
3. ABTOMaTHUECKasl HACTPOIKA PETYISATOPOB C OIEHKOW MOJIENI 0OBEKTA IO €r0 PEaKIiy Ha
UMITYJIbCHOE BO3/IEHCTBHE;
4. TecTupoBaHNE aBTOMAaTHYECKOTO PETYJATOPA C UMITYJILCHBIM BBIXOJIOM U
UCTIOJIHUTENIEHBIM MEXaHHU3MOM TIOCTOSIHHOW CKOPOCTH;
5. ABTOMaTuuecKkasi HaCTpoiKa peryisropa Ha 6aze koHTposuiepa [TJIK 150;
6. Hactpoiika ACP o Buay nepexogHoro mnpouecca;
7. Jlornyeckasi cuctema yrpasieHus: Hacocamu Ha 6a3e konTposuiepa [TJIK 150;
8. ACP temnepaTypbl 2J€KTpOHArpeBaTes C HCIOIHUTEIbHBIM MEXaHU3MOM MOCTOSTHHOM
CKOPOCTH;
9. ACP teMmiepaTypsl 3JI€KTpOHArpeBaTelis ¢ MO3UIHMOHHBIM AJITOPUTMOM PETYIMPOBAHUS HA
6a3e kontposuiepa [1JIK 150;
10. UccnenoBanue ACP temneparypbl 21eKTpHUecKoil meun Ha 6a3e koHTposiepa [1JIK 150;
11. UccnenoBanue XxapakTepUCTUK OOBEKTA YIIPABICHUS (IJIEKTPUUECKON TIeUr ) Ha 0aze
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koHTposuepa [1JIK 150;
12. DxcnepuMeHTATBHOE ONPEIeNIEHHE YaCTOTHBIX XapaKTEPUCTHUK 00BEKTa C KOHTPOJIIIEPOM
ITJIK150.

3.5 Koncyabranumn

Ayoumopuwie KOHCYIbMAyUYU RO Kypcosomy npoekmy/pabome (KIIP)

1. KoHcynbTanuu HampaplieHbl Ha BBINIOJHEHHE pa3/ie]lOB KypCOBOIO MPOEKTa IO
PYKOBOJICTBOM HAacTaBHHMKa (IperojaBatelisi). B paMkax dYacoB Ha TpYIIOBBIC
KOHCYJIbTAllMM pa30uparoTcsi HauOoJjiee BaKHBIE YACTH pACUETHBIX 3aJaHUil pasiena
"KypcoBas pabora"

3.6 TemaTuka KypcoBbIX NPOEKTOB/KYPCOBBIX padoT

10 Cemectp
Kypcosast pabora (KP)
Temsl:
- Texamueckas peanusanus cuctembl aBTomMaruszanuu ACP ypoBHs B OapabaHe koTia Ha Oa3e
MPOMBINUICHHBIX TPOTPAMMHO - TexHuueckux cpeacts Osen [1JIK.
- Texuuueckas peanusanus cuctemMsl apromaruzanuu ACP TeMmiepaTypsl meperpeToro mapa Ha
0a3e MPOMBILUICHHBIX TPOrPaMMHO - TexHu4Yeckux cpencts Ksunt-CU.
- Texuuueckas peanuzauus cuctemsl aBTomaruzanuu ACP nogaun Bo3ayxa Ha 6aze
MPOMBINUICHHBIX IPOTPAMMHO - TexHuueckux cpeacts SPPA-T3000.
- Texuuueckas peanusanus cucremMsl apromaruzanuu ACP paspesxeHus B Tonke KoTiia Ha 6aze
MPOMBIIIJICHHBIX IPOTPAMMHO - TEXHHUECKUX cpeacTB Konrap.
- Texuuueckas peanuzanus cuctemMsl apromaruzanud ACP cuctemsl oTorieHus Ha 6a3e
MPOMBIIIIEHHBIX MPOTPAMMHO - TEXHUUYECKUX cpeAcTB CaproH.
I'padguk BbINOJHEHHS KYPCOBOIO IPOEKTA

Henens 1-3 4-6 7-10 | 11-15 | 3auerHas
Paznen 1,2,3,11,2,3,|5,6,7, | 1, 2,3, | 3ammra
KypCOBOTO 4,56, |4 8 4,5, 6, | KypcoBOro
MIPOEKTA 7,8 7,8 MIPOEKTa
O0beM 10 25 30 35 -

paznena, %

Brimonuaenusii | 10 35 65 100 -

00BeM

HapaCTAIONIM

uroromM, %

Howmep pasnena | Pa3nen kypcoBoro mpoekra

1 KpaTkas xapakTepucTUKa TEXHOJOTHYECKOIO y4acTKa Kak 00beKTa
aBTOMaTU3ALHU

2 Crpyxrypnas cxema ACP ¢ oTpa)keHHeM OCHOBHBIX YaCTEH CUCTEMBI U
CBs3€H MEXIy HUMHU

3 DyHKIHMOHATIbHAS CXEMa aBTOMATU3alUK TEXHOJIOIMYECKOr0 Y4acTKa ¢

yKa3aHWEM TOUYEK MU3MEPEHUS U BO3/IENUCTBUS UCTIOJHUTENBHBIX YCTPOUCTB,
cneunuKanus MPUMEHIEMBIX TEXHUUECKUX CPEACTB U3MEPEHUs U
ABTOMATUYECKOTO PEryJIupoBaHus (0T U3MEPUTEbHBIX MpeoOpa3oBaTesnelt 10
VCIIOJIHUTENIBHBIX YCTPOUCTB) C YKa3aHUEM IIPOU3BOUTENECH NIH
MOCTaBIMKOB

4 Kpatkast xapakTepucTHKa BHIOPAHHOTO MPOrPAMMHO-TEXHHUECKOTO
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KOMIIJICKCa

3) AnropurMuueckas peanusanus cTpykrypel ACP

6 Cxema 3JIeKTpUUYECKUX COSAMHEHUI: MOAKII0YEHNEe U3MEPUTEIbHBIX
npeoOpa3oBaTelieil, UCIIOTHUTEIBHBIX YCTPOMCTB, HHTEP(PEHCHBIX KaHATIOB
CBSI3U

7 Onwucanue nenyu npeodpazoBaHKs CUTHAIOB (U1 OJTHOTO KaHala) ¢
yKa3aHHeM BceX (PU3NYECKUX U BUPTYaJIbHBIX YCTPONUCTB OT U3MEPUTEIBHOIO
npeoOpa3oBaTels 10 PEryJIUpPYIOIIEro opraHa

8 Wcrounnku napopmanuu
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OPpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3annaHupOBaHHBIE PE3YIbTAThI

HOMep pasaciia AMCHUILIMHBL (B COOTBECTCTBHH

O11eHOYHOE CPEICTBO

Konanr
o0ydeHUs IO TUCITUILTAHE cn.3.1) (TN ¥ HAUMEHOBAaHUE)
(B COOTBETCTBUHU C pazfesioM 1) MHARKATOPOB 17y |2]3]4|5]|6|7]8]9]10]|11

3HaTh:

OcHOBHbIE BH/IbI TEXHUYECKUX CPEJICTB WuTepBbio/3amuTa 1ad0opaTopHbIX padboT

aBTOMAaTHU3ALMH, IPUMEHIEMBIX IIPU Nel,2

co3nannu ACVYTII B TemiosHepreTuke. | || J1-3mk.2 + |+ | + KonTponbHas paGora/TIpoepKa
TeopeTu4ecKux 3HaHui (1-1 nmosoBuHa
JIEKIIMOHHOTO Kypca 9 cemecTp)

OCHOBHBIE METO/IbI, CIOCOOBI U WuTtepBpio/3anmra 1a00paTopHBIX padboT

CPEACTBA MOJyYCHUs, XPaHEHHUS], Ne 3, 4

nepepaboTku HHGOpPMAIIUH, KOMIIBIOTED | [1]1-311kc2 + |+ |+ KonrponsHas pabota/IIposepka

Kak CpeACTBO PaboTEI ¢ MH(OpMALHCii. TeopeTudecknx 3Hanui (1-s1 momoBuHa
JIEKIIMOHHOTO Kypca 9 cemect)p)

TexHOoJIOTHIO TPOSKTUPOBAHUS CUCTEM WuTepBbio/3amuTa 1a00opaTopHbIX padboT

aBTOMATH3aIIMH TEXHOJIOTHYESCKUMH Ne 5,6

IporeccaMy B TEIUIOOHEPreTHKE Ha -3k + |+ KomTpomshas pabora/Tlposepia

COBPEMEHHBIX TEXHHYECKHX CPEICTBAX. TeOPeTHIeCKuX SHARNE (2-5 ONIOBHHA
JIEKIIMOHHOI'0 Kypca 9 ceMecTp)

Ymersb:

CamocTosTenbHO pa3dupaThCs B KonTponbnas padora/IIposepka

HOPMAaTUBHBIX JOKYMEHTaX MO TEOPETUUECKNX 3HAHUU (2-5 TOIOBHHA

CO3/IaHUIO0 CHUCTEM aBTOMATHU3AIUU U NJ-3rik-2 + |+ JEKIIMOHHOTO Kypca 10 cemecTp)

MPUMEHSITh UX TSl PeIICHUS

MIOCTaBJICHHON 3aJaun.

BEITIONMHATE aHATIN3 CUCTEM WuTepBrio/3anmra 1a00paTopHbIX padboT

aBTOMAaTHYECKOTO YIPABIICHUS, Ne 11, 12

MoJIy4aTh cTatuueckue u nuHamudeckue | MJ-3nk-2 + | +

XapaKTePUCTHKU OOBEKTOB U CUCTEM
yIIPaBJIEHHUS.
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BEIONMHATE CHHTE3 CHCTEM
ABTOMATUYCCKOI'O YIIPaBJICHHA, B TOM

WNHuTtepBbro/3amuTa 3a1aHus 10
MPOCKTUPOBAHUIO CUCTEM aBTOMATU3AIIMHI

YHUCJIE — CUCTEM CJIOKHOM CTPYKTYPBI N /I-3mk-2 Ha 6a3e mpombinuieHHBIX [1TK

(MHOTOKOHTYpPHBIX,

KOMOWHHUPOBAHHBIX ).

Brnanets nndopmaryieid 0 TeXHUIECKUX WuTepBpio/3ammTa pacieTHOro 3aJaHHs

napamMeTpax OCHOBHBIX BUJIOB CPE/CTB Ha NPOBEJICHUE aHAIN3a paboThI

ABTOMAaTU3ALMHU TEXHOJIOIMYECKUX W/JI-3nk-2 pelieliHo-uMITyJIbcHOTO peryistopa (PUP)

IIPOLIECCOB. C MCIIOJIHUTEIbHBIM MEXaHU3MOM
ITIOCTOSTHHOM CKOPOCTH

BrnaneTrs criocoOHOCTBIO K ITPOBEACHUIO WuTepBpio/3anmra 1a00paTopHbIX padboT

AKCIIEPUMEHTOB Ha 00bEKTaxX Ne 9,10

aBTOMATH3ALMH, 00pabOTKe U aHATH3Y | P]1-3pk. Kontponssas pabora/TIposepka

TOMyHCHHBIX PE3YILTATOB. TeopeTu4ecKuX 3HaHui (1-1 nosoBuHa
JIEKIIMOHHOTO Kypca 10 cemectp)

BrnaneTs HaBbIKaMH TPUMEHEHHS WuTepBpio/3anmra 1a00paTopHBIX padboT

MOJIy4eHHOM UH(pOpMAaIK TPH Ne7,8

CO3NAHMM CHCTCM aBTOMATH3AIHK W1-3nik-2 KonTponsnas padora/lIIposepka

TE€XHOJIOTUYECKHX IIPOLIECCOB U aHAIIN3E
uX paboTHI.

TeopeTHYecKux 3HaHui (1-s1 monoBuHa
JEeKIMOHHOTO Kypca 10 cemectp)
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4. KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIE OIEHOYHBIE CPEJACTBA J1JIAA

KOHTPOJI1 OCBOEHUSA PE3YJIbTATOB OBYYEHWS 10 JUCUUIUIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
9 cemecTp

®dopma peanuzanuu: buneTsl (MUCEMEHHBIN OTIPOC)
1. ITpoBepka TeopeTHuecKuX 3HaHUH (1-51 MOJI0BHHA JEKIMOHHOIO Kypca 9 cemecTp)
(KonTpoawsHas pabora)
2. IlpoBepka TeopeTHUECKUX 3HaHUH (2-51 MOJ0BHHA JEKIMOHHOIO Kypca 9 cemecTp)
(KonTpoawsHas pabora)

®Popma peanuzaimu: [Iposepka 3agaHus
1. 3amuTa nadoparopusix padot Ne 1, 2 (MHTEpBBIO)
2. 3ammTa nadoparopasix padbot Ne 3, 4 (MuTEpBBIO)
3. 3amuTa naboparopubsix padbot Ne 5, 6 (MuTepBBIO)
4. 3amura pacyeTHOro 3aJlaHus Ha MPOBEICHNE aHaIn3a paboThl peeiHO-UMITYJIBCHOTO
perynaropa (PUP) ¢ nucnonHuTe1bHBIM MEXaHU3MOM MOCTOSIHHON cKOpocTH (HTEpBbHIO)

10 cemecTp

®dopma peanuzanuu: buneTsl (MUCEMEHHBIN OTIPOC)
1. ITpoBepka TeopeTHUECKHUX 3HAHUH (2-51 MOJIOBUHA JIEKIIMOHHOTO Kypca 10 cemectp)
(KonTpoabpHas pabora)

®Popma peanmsanuu: [IpoBepka 3ananus
1. 3ammra 3a1aHus O NPOEKTUPOBAHUIO CUCTEM aBTOMATU3alMK Ha 0a3e IPOMBIIIJICHHbBIX
I1TK (MuTepBbio)
2. 3ammra aboparopHbix padboT Ne 11, 12 (MHTEpBBHIO)
3. 3ammra nadopatopHbsix padoT Ne 7, 8 (MHTEpBHIO)
4. 3ammra nabopatopHbix padoT Ne 9, 10 (MHTepBbIO)
5. [IpoBepka Teopernueckux 3HaHu# (1-5 MosOBHHA JIEKIITMOHHOTO Kypca 10 cemectp)
(KonTponbeHas padota)

bannbHO-pedTUHTOBas CTPYKTYpa AUCLUIIINHBI SBISETCS NPUIOKEHUEM A.
bannpHO-peHTHHrOBast CTPYKTYpa KypCOBOM pabOThI SBJISIETCS MpUIIoKeHUeM b.

4.2 IIpoMe:KyTOYHasI ATTECTALUSA 10 M CIHIIJIMHE
Oxsamen (Cemecmp Ne9)

Kypcosas paboma (KP) (Cemecmp Nel()

Oxzamen (Cemecmp Nel()

B numuiom BeicTaBiseTcs oneHka 3a 10 cemectp.

IIpumeuyanue: OuieHOYHBIE MAaTEPUAIIbI 110 TUCIUIIIMHE IPUBEICHBI B (DOH/IE OLIEHOYHBIX
matepuaios OITOII.
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5. YYEBHO-METOANMYECKOE OBECIIEYHEHHUE JUCHUIIJINHbI

5.1 IleyaTHbIe M JIEKTPOHHbIE U3TAHUSA:

1. bensies, I'. b. Texundeckue cpeacTBa aBTOMATU3alMU B TEIUIOHEPTETHKE | YueOHOe mocodue
JUTSL BTY30B TI0 CIIEIHMAIBHOCTH ""ABTOMaTH3aIMs TeTuiodHepreTnyeckux mpoueccos”" / I'. b. bernses,
B. ®. Ky3umun, H. . Cmupaos . — 1982 . — 320 c.;

2. bekkep, B. ®@. Texaudeckue cpenctpa apTomaru3anuu. HTepdelicHbIe yCTpOCTBA U
MHUKPOIPOIIECCOPHBIE CPEICTBA : YUeOHOE MOCOOHE IS BY30B MO CHEIHUATBHOCTH "ABTOMATH3ALUS
TEXHOJIOTMYECKHX MPOIIECCOB U MPOU3BOJCTB" HampaBiieHUs " ABTOMaTHU3UPOBAHHbIE TEXHOJIOTUU U
npousBojcTBa" / B. @. bekkep . — 2-e u3n . — M. : PUOP : UHOPA-M, 2016 . — 152 c. — (Boicuiee
obpasoBanue: bakamaspuar) . - ISBN 978-5-369-01198-0 .;

3. 3axaxarnoB B. I'., [TonioB B. M., Aponbkuna B. A.- "TexHudeckue cpeicTBa aBTOMATHU3AIHAH'",
WznarensctBo: "Jlans", Cankr-IlerepOypr, 2020 - (144 ¢.)

https://e.lanbook.com/book/130159;

4. CmupHoB lO. A.- "Texnudeckue cpeicTBa aBTOMAaTU3AIMK U yripaBieHus", (4-e uza. crep.),
W3narensctBo: "Jlanp", Cankr-Ilerepoypr, 2021 - (456 c.)

https://e.lanbook.com/book/174286;

5. Macnos A. A., KaituenoB A. B.- "HccienoBanue cucteM aBTOMaTHYECKOTO PETYJIMPOBAHUSI HA
0a3e TeXHUYECKUX U IporpaMMHBIX cpeacTs aBroMatuzanuu "OBEH". JlabopaTtopHblit
npaktukym", MU3narensctBo: "MI'TVY", Mypmanck, 2015 - (172 c.)
https://e.lanbook.com/book/142618;

6. A6bacoBa T. C., A6Gaco 3. M.- "Teopust aBToMaTndeckoro ynpasieHus", 3narenbcTBo:
"MI'OTVY", Koponés, 2020 - (61 c.)

https://e.lanbook.com/book/149439.

5.2 JInueH3noHHOE U CBOOOITHO PACIIPOCTPAHsIeMOe MPOrPaMMHOE oD0ecredeHune:
1. Office / Poccuiickuii makeT o(hUCHBIX IPOrpamm;

2. Windows / OmniepanrionHasi cuctema cemeiictsa Linux;

3. Acrobat Reader;

4. CODESYS;

5. 7-zip.

5.3 UuTepHeT-pecypcsl, BKJIIOYas nNpodeccuoHATbHbIE 0a3bl JaHHBIX U HH(POPMAIIMOHHO-
CIIPaBOYHbIE CHCTEMBI:

1. 9BC Jlaub - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 6u0J1M0TeKa OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3JiekTponHasi 6udsmoreka - https://elibrary.ru/

4. baza nanabix BUHUTMH online - http://www.viniti.ru/

5. HaunoHayibHast 3JIEKTPOHHAs1 OubmoTeKa - https://rusneb.ru/

6. Dnexrponnas oudmorexka MOU (36 MOMH) - http://elib.mpei.ru/login.php

7. IlopTan oTKpBITHIX AaHHBIX Poccuiickoii @enepanum - https://data.gov.ru

8. ba3a oTkpbITBIX AaHHBIX PocpuamonnTopunra - http://www.fedsfm.ru/opendata

9. HanmoHaIbHBII MOpTa oHjaliH 00y4eHust «OTKpbITOE 00pa3oBanue» - https://openedu.ru
10. Opunnanbubiii caiit @e1epaabHOro areHTCTBA MO0 TEXHUYECKOMY PeryJTupoOBaHUIO U
MeTpoJiornu - http://protect.gost.ru/

11. OTkpbITas yHuBepcuterckas nHgpopmaunonHas cucrema «POCCHUSD» -
https://uisrussia.msu.ru

12. Opunmnanbublii caiit MUHHCTEPCTBA HAYKH M Bbiciero oopasoBanusi Poccuiickoii
®enepanum - https://minobrnauki.gov.ru
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13. Opunnanbubli caiit @eepanbHOIl c1y:KO0bI 10 HAA30pY B cepe 00pa30BaHUS M HAYKH -

https://obrnadzor

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun noMemeHus

Homep aynuropun, OcHanenue
HANMMECHOBAHUE
VYyeOHbIC ayAUTOPUH IS B-320, Yuebnas CTOJI, CTYJI, BEIIaJIKa JJIsl OJICK/IbI, JOCKa
MIPOBEICHUS JICKITMOHHBIX ayIUTOpUS MeJIOBasi, KOMITBIOTEPHASI CETh C BHIXO/I0M

3aHATHUH U TEKyIIero
KOHTPOJIS

B MHTEpHET, MYyJIbTUMEIUIHBII
MPOEKTOP, IKpaH, HOYTOYK, KOMITLIOTEP
NEePCOHAIBbHBIN, KOHTUIIMOHED

Y4eOHble ayIUTOPUH IS
MIPOBEICHUS
MPAKTUYECKUX 3aHITUH,
KP u KII

B-320, YueOnas
ayJIUTOpHUs

CTOJI, CTYJI, BEIIAJIKA U OACKIBL, TOCKA
MEJIOBasi, KOMIIBIOTEPHAs CETh C BBIXOJOM
B MIHTEpHET, MyJIbTUMEITUUHBIN
IPOEKTOP, IKPAH, HOYTOYK, KOMIIBIOTEP
IIEPCOHAIIbHBIN, KOHAUIIMOHED

Y4eOHble ayIUTOPUH AJIs
MIPOBEACHUS
1a00paTOPHBIX 3aHATUI

B-210/1, JTaboparopus
ABTOMATH3AINH
TEIUIOBBIX MTPOIECCOB

CTOJ, CTYJI, TyMOa, MyJIbTUMETUNHBIN
IIPOEKTOP, 1a00OPATOPHBIN CTEH[, CEPBEP,
KOMIIbIOTEP NE€PCOHANIBHBIH,
KOHJUIIMOHED, CTEH]T yUeOHBIN

B-210/6, JTaboparopus
"ACYTII"

CTOJI KOMIIBIOTEPHBIH, CTYJI, KA,
Tym0a, T0CKa MeJoBasi, CEpPBeEp,
KOMITBIOTEP MEePCOHATBHBIN

Y4eOHbIC ayAUTOPHH TS

B-210/3, KomnbroTepHbIit

CTOJI, CTOJI KOMITBIOTEPHBIH, CTYII, IIKaQ,

MPOBEJICHUS kimacce kag. "ACYTIT" Tym0a, 10CKa MeJIoBasi, 1I0CKa MapKepHas,
IIPOMEKYTOUHOU KOMIIBIOTEP MEPCOHAIBHBIN, IIPUHTEP
aTTeCTalluu
ITomerienus mist HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJ
CaMOCTOSITENTLHOM pabOTHI KomnbrorepHslii MMCbMEHHBIN, BEIIANKa IS OJEXKIbI,

YUTAJILHBIN 3aJ1

KOMIIBIOTEpHAsI CETh C BBIXOJIOM B
HHTEpHET, KOMIBIOTEP EPCOHANBHBIH,
MIPUHTEP, KOHIUITUOHEP

ITomentenus mis
KOHCYJIbTUPOBAHMS

B-210/9,
IIpenonaBarenbckas

CTOJ, CTY, KA, KOMIBIOTEP
MIepCOHANIbHBIN, IPUHTEP, KOHAULIHMOHED

ITomemntenus aiis
XpaHeHus: 000pyIOBaHUs
1 yueOHOTro MHBEHTaps

B-207, Kabuner
COTPY/AHHUKOB Kag.
"ACYTII"

CTOJI, CTYJI, KOMIBIOTEP MIEPCOHATBHBIN
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

TexHuueckue CpCACTBA aBTOMATU3aITNHN

(Ha3BaHME AUCIMILIMHBI)
9 cemecTp

ITepeyeHb KOHTPOJIBHBIX MEPONPHUATHI TEKYIIEr0 KOHTPOJIS yCIIeBAeMOCTH 10 JAMCIUILIHHE:

KM-1 3amura maboparopabix padbot Ne 1, 2 (MHTEpBBIO)

KM-2 3ammura naboparopubsix padbot Ne 3, 4 (MuTepBbHIO)

KM-3 TIlpoBepka Teopernueckux 3HaHui (1-s mojgoBuHa JieKImoHHOTo Kypcea 9 cemectp) (KonTpoapHas
pabora)

KM-4 3amura maboparopabix padot Ne 5, 6 (MHTEpBBIO)

KM-5 3ammra pacueTHOro 3aJaHus Ha IPOBEJCHHUE aHaIN3a padOThl pelelHO-UMITYILCHOIO
perynaropa (PUP) ¢ ucronHuTe1bHBIM MEXaHU3MOM MOCTOSIHHON cKOpocTH (MHTEpBbHIO)

KM-6 IIpoBepka TeopeTndecKux 3HaHHUM (2-51 MTOJIOBUHA JIEKIIMOHHOTO Kypca 9 cemectp) (KoHTponbHas
pabora)

Bujx npome:xyTo4HOI aTTecTauu — JK3aMeH.

Nunexc KM- | KM- | KM- | KM- | KM- | KM-
Howep Pazgen nucuuniauHbl KM: L 2 3 4 > 6
pasjena Henens 6 9 9 12 15 17
KM:
1 OO61mas xapakTepucThKa PyHKIIMOHAIBHOTO
cocraBa TCA.
11 OO01mmas xapakTepucThKa (PyHKIIMOHAIBHOTO + + + +
' cocraBa TCA.
2 [IpuHUMIIBI peanu3ay aBTOMaTHYECKUX
PEryyisiTOpOB Ha aHAJIOTOBBIX CPEJICTBAX.
21 [IpuHUMIIBI peanu3ay aBTOMaTHYECKUX + + + +
PEryysiITOpOB Ha aHAJIOTOBBIX CPEJICTBAX.
3 @yHKIMOHAIbHBIE IPE0Opa30BaHU
AIIEKTPUYECKUX CPEJCTB ABTOMATUKH.
31 @yHKIMOHAIbHbIE IPE0Opa30BaHU + + + +
AIIEKTPUYECKUX CPEJCTB ABTOMATUKH.
4 [TpoMBIIIEHHBIE UCTIOTHUTEIBHBIE YCTPOMCTBA
ABTOMATUKH
41 [TpoMbIIIEHHBIE UCTIOTHUTENBHBIE YCTPOMCTBA + + +
ABTOMATUKH
5 [Tpombiniennsie kommiekesl TCA Ha
AHAJIOTOBBIX CPEICTBAX.
51 [Tpombinnennsie kommiekesl TCA Ha + + +
AHAJIOTOBBIX CPEICTBAX.
6 PacueTHoe 3amanue.
AHanu3 paboThl peleiHO-UMITYIHCHOTO
6.1 perymnstopa (PUP) ¢ ncionmauTeIbHBIM +
MEXAHU3MOM MTOCTOSIHHOM CKOPOCTH.
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BecKM,%:| 15 | 15 | 15 | 15 | 25 | 15 |

10 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIIET0 KOHTPOJIA yCII€BAEMOCTH MO AUCHUIIJIMHE:

KM-1
KM-2
KM-3

KM-4
KM-5

KM-6

3ammura mabopatopHbix padot Ne 7, 8 (MHTEpBHIO)

3amura adoparopHbix padot Ne 9, 10 (MuTepBBIO)

[TpoBepka TeopeTnyeckux 3HaHMH (1-51 MOJIOBUHA JIEKIIMOHHOTO Kypca 10 cemecTp)
(KontponwsHas pabora)

3ammura mabopatopHbix padot Ne 11, 12 (MuTEpBBIO)

3amuTa 3aJaHUs 110 MPOSKTUPOBAHUIO CUCTEM aBTOMAaTH3auu Ha 0a3ze mpombinuieHHbIX [TTK
(MuaTepBbIO)

[IpoBepka TeopeTUUECKUX 3HAHUH (2-51 TOJIOBUHA JIEKIIMOHHOTO Kypca 10 cemecTp)
(KonTpoawsHas pabora)

Buja npoMexyToOUHOI aTTecTANMU — DK3aMEH.

Nunexc KM- | KM- | KM- | KM- | KM- | KM-
Howep Paznen aucuumimHb KM: L 2 3 4 > 6
pasjena Henens 6 9 9 12 15 17
KM:
[TpuHIMIBI peain3aluy aaropuTMOB
1 yIpaBieHus ¥ (PYHKIIHOHAIBHBIX
npeoOpa30BaHuil B MUKPOIIPOLIECCOPHBIX
KOHTPOJLIEPAX.
[TpuHIMIBI peain3aluy aaropuTMOB
11 yIIpaBJICHUS U (bvyHKuHOHaﬂLHHx + + + +
npeoOpa30BaHUil B MUKPOITPOLIECCOPHBIX
KOHTPOJLJIEPAX.
2 CrannapTHble HHTEpQEHCHI
MUKPOIPOILIECCOPHBIX CUCTEM YIPABIICHUS.
21 CranpaptHble HHTEp(EChI + + + +
MHUKPOIPOLIECCOPHBIX CUCTEM YITPABIICHHUSL.
3 [TpoMmbITITIeHHBIE MAJIOKAaHAIEHBIC
MHUKPOIPOLIECCOPHBIE KOHTPOJLIEPHI.
31 [TpoMmbITITIeHHBIE MAJIOKAaHAIEHBIC + + +
MHUKPOIPOIIECCOPHBIE KOHTPOJIEPHI.
4 [TporpaMMHO-TEXHUYECKHE KOMIUIEKCHI JJIST
ACY TII kpynHbIX 00BEKTOB YIpaBJIECHUS.
41 [TporpaMMHO-TEXHUYECKHE KOMIUIEKCHI JJIST + + +
] ACY TII kpynHbIX 0OBEKTOB YIpPaBJICHUSI.
5 Kypcogas pabora
TexHuueckas peainzausi CUCTEMbI
51 aBTOMAaTHU3aIMH TEXHOJIOTMYECKOIro yJyacTKa Ha 4
' 0a3e MPOMBIIUIEHHBIX TPOTPAMMHO -
TEXHUUYECKUX CPEJCTB.
Bec KM, %: | 15 15 15 15 25 15
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BAJLJIbHO-PEUTUHIOBASI CTPYKTYPA

KYPCOBOI'O ITPOEKTA/PABOTHI 1O IUCIUAIIVIMHE

TexHu4ueckue CpCACTBA aBTOMATU3aITNHN

IIpuioxenue b

(Ha3BaHME AUCIMILIMHBI)

10 cemecTp

Hepeqenb KOHTPOJ/IbHBIX MGPOHPHSITI/Iﬁ TEKYIIEIr0 KOHTPOJAHA YCIIEBA€eMOCTH 110 KprOBOﬁ

padore:

KM-1 KonTtpons cobmtoaenus rpaduka norydyeHus 3aJaHus
KM-2 KoHTpoib BBIIOIHEHUS IIEPBOTO ITaIa KypcoBOil pabOThI
KM-3 KoHTpoib BBIIOIHEHUSI BTOPOTO 3Tana KypcoBOi padoThI
KM-4  Onenka NpoLEeHTOB M KayecTBa BBIITOJIHEHHs paOOThI

Buja npomexyTouHoii arrectanmu — 3amura KP.

Nunekc KM- | KM- | KM- | KM-
Howep Pa3nen kypcoBoro mpoekta/KypcoBoi paboThl KM: L 2 3 4
pasjena Henens 3 6 10 15
KM:
1 KpaTkas xapakTeprcThKa TEXHOJIOTHYECKOTO y4acTKa Kak + + +
00BEKTa aBTOMATHU3ALNH
2 Crpykrypnas cxema ACP ¢ oTpakeHreM OCHOBHBIX YacTeil + + +
CUCTEMBI U CBSI3€H MEXy HUMU
@yHKIMOHAIbHAS CXEMa aBTOMATH3alUU TEXHOJIOTHYECKOTO
y4acTKa ¢ yKa3aHUEM TOUYEK U3MEPEHUsI U BO3JEHCTBUS
UCTIOJIHUTENIbHBIX YCTPOUCTB, ClIEHU(pUKALNS TPUMEHIEMbIX
3 TEXHUYECKHUX CPEICTB U3MEPEHMU 1 aBTOMAaTUIECKOT'O + + +
peryianpoBaHus (OT U3MEPUTEIbHBIX TpeoOpa3oBaTeielt 10
MCIIOJTHUTEINIbHBIX YCTPOUCTB) C YKa3aHUEM IIPOU3BOIUTENEH
WJIM NTOCTABILHUKOB
4 KpaTkas xapakrepucTka BHIOPaHHOTO MPOTPaMMHO- + + +
TEXHMUYECKOT0 KOMILIEKCa
) AnroputMmuueckas peaausanus cTpykrypsl ACP + + +
Cxema 2IeKTpUYECKUX COEMHEHHN: TOAKIIIOUYEHUE
6 W3MEPUTEIIBHBIX MPEe0Opa3oBaTeield, NCIIOTHUTEIIBHBIX + + +
YCTPOMCTB, HHTEP(EHCHBIX KaHAIOB CBSI3U
Ornucanue 1enu npeoopa3oBaHusl CUTHAIOB (111 OJHOTO
7 KaHaJsla) ¢ yKa3aHHeM BceX (PU3NYECKUX U BUPTYaJIbHBIX + + +
YCTPOMCTB OT U3MEPUTEIHHOTO MTPeodpa3oBaTes 10
PEryJIMPYIOIIEro OpraHa
8 Hcrounnku nHpopManum + + +
Bec KM, %: | 10 25 30 35
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