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1. IlepeyeHpb NIaHUPYEMBIX Pe3yJIbTATOB 00y4YeHUsI 1O UCUMIJIMHE, COOTHECEHHBIX € IVIAHMPYEMbIMHU pe3yJIbTATAMM 0CBOEHUs 00pa-

30BaTeJbLHONH MPOrpaMMbl.

Jist ocBoeHUs1 00pa30BaTENbHON MIPOTrpaMMbl OaKaaBpraTa 00yJaromuiicst JOHKEH OBIAJIETh CICAYIOIUMH pe3yIbTaTaMi 00y4eHUs MO IUC-

LIUIUIAHE.

KOI[ 1 HAMMCHOBAHUC

Ko n HaumMeHnoBaHue nH-
JIUKaTopa

[Tnanupyemble pe3yabTaThl O0y4eHUS

KOMIIETCHIIUU (neckpunTopsl)
JOCTHKEHUS KOMIIETEHIIUHA
OIIK-4 OIIK-4.2 3HaTh:
CriocobeH  obecrieunBaTp | SHAHHE HOMEHKIATYPHOH — MPUHIUI ASUCTBUSA, METPOJIIOTHYECKUE XapaKTEPUCTUKH, OCOOCHHOCTH KCILTyaTa-

IIPOBEJICHUE TEXHOJIOIMYe-
CKOTO IpOLECCa, HUCIOIb-
30BaTh TEXHUUYECKUE CPEIl-
CTBa Ul KOHTpPOJS Iapa-
METPOB TEXHOJIOTHYECKOTO
Iporecca, CBOWCTB CHIPbS
U TOTOBOW IPOLYKLUH,
OCYLIECTBJIATh U3MEHEHHUE
[1apaMeTpOB TEXHOJIOIHYe-
CKOTO Ipouecca IpU H3-
MEHEHHH CBOWCTB ChIPbs

0a3bl TEXHUYECKUX CPE/ICTB
MU3MEPEHUS] OCHOBHBIX TEX-
HOJIOTUYECKHX TTapaMeTPOB
1 0a30BBIX IIOKAa3aTelei
Ka4yecTBa

UM TEXHUYECKUX CPEJICTB U3MEPEHHsI OCHOBHBIX TEXHOJIOTHYECKUX MTapaMeTpOB
(3H-1)
Ymers:
000CHOBAHHO BHIOMPATh U3MEPHUTEIBHBIE TPEOOPA30BATENN U CTPOUTH U3MEPHUTEIb-
HbIC LIEIH [IPU MCIOIBb30BAaHUHU PA3IMYHBIX CIOCO00B Tepenaun napopmarmu (V-1);
Baagern:
HaBBbIKAMU MPOEKTUPOBAHUS MH(DOPMAITMOHHBIX U3MEPUTENBHBIX CUCTEM, B TOM
yucie ¢ uudpoBoi hopmoii npeacraBiaeHus nHGopmaiuu, ¢ o0ecrnedeHueM 3a/1aH-
HOM TouHOCTH U3MeHeHus (H-1).

OIIK-4.3

Pazpabotka cxemsl aBTO-
MaTHU3aI[i{ Ha COBPEMEH-
HOM YpOBHE MPOTrpaMMHO-
TEXHUYECKOW peasln3aly.

3HaTh:
— OCHOBHBIE€ BUJBI CTPYKTYp CHCTEM aBTOMAaTHYECKOTO PETYIUpPOBAHHS, BUIOB THIIO-

BBIX 3aKOHOB yrpasienus (3H-2);

METOAMKY TPOCKTHPOBAHUS WHTETPUPOBAHHBIX CHUCTEM YIPABJICHUS Ha YPOBHE

ACY TII, cnenupuxy pa3paboTKu CIIENUATBHOTO MMporpaMMHoro obecrneuenus (3H-

3);

Ymersn:

IPOBOJUTH CTPYKTYPHYIO M MApaMETPUUYECKYIO UICHTH(PHUKAIIMIO MOJIENN 00BEKTa

ynpasienus (Y-2);

OCYIIECTBIISATH KOMITOHOBKY YIPAaBJISIFOIIET0 BEIYHCIUTEIFHOTO KOMITIIEKCa C yde-

TOM 0COOEHHOCTEH KOHKPETHBIX H3MEPUTEIBHBIX CUCTEM, OpPTaHH3AINH TIeTIei

YIPaBJICHUS H AITOPUTMHYECKOT0 obecrieueHus cucremsl ynpasineHus (Y-3);




Konx u HaumeHoBaHue UH-

Kozn u HaumeHoBaHue [Inanupyemble pe3yabTaTbl 00y4eHUs
JUKaTopa

KOMIIETCHIIUU P (neckpunTopsl)

JOCTUKCHHSI KOMIIETEHIIUU

Baanern:
— HaBbIKaMM CHHTE3a OJIHOKOHTYPHBIX cUcTeM peryiupoBanus (H-2);
— 6a30ii i GU3NIECKON peann3aliy yIpasisonmx Bo3aeicteuii (H-3)




2. MecTo TMCHUIIMHBI B CTPYKTYpPe 00pa30BaTe/ibHOI MPOrpaMMbl.

JuciumnauHa oTHOcHTCs K oOs3atenbHor yactu (b1.0.16) u u3ydaercs Ha 4 kypce B 7
cemecTpe.

B mMeTtoanueckoM TuiaHe TUCIHILIMHA ONMUPACTCS Ha AUCHUILTUHBI «Dusnkay, «[Ipukman-

Hasi MexaHuKay, «mkenepHas rpadukay, «lIporeccsl U anmapaTsl XUMHYECKON TEXHOJIOTUN,

«MerTpororusi, CTaHIapTU3aus u cepTudukanus». [loaydeHHbIe B Tpoliecce U3y4YeHUs TUCITH-

wirHbl «CUCTEMBI YNPaBICHUS XUMUKO-TEXHOJIOTHUYECKUMHU IPOILIECCaMU» 3HAHUS, YMEHUS U

HaBBIKH MOTYT OBITh UCIIOJIB30BaHBI ITPH BHIMIOJIHEHUH BBITYCKHOW KBaTH()HUKAIIMOHHON PabOTHI.

3. O0beM JUCUHUILIHHBI.

Bcero,
. aKaJIEeMUYECKHUX YacOB
Bun yae6HO# paboThI
Ounas popma 00yde-
HUS
OO0masi Tpy10€eMKOCTb 1M CHUILIHHbBI 4/ 144
(3a4ETHBIX SAUHUIY aKaIEMUYECKHX YaCOB)
KonTtakTHas padora c npenojaaBartejiem: 72
3aHSTUS JEKIIUOHHOTO THIIA 36
3aHATHUS CEMUHAPCKOTO THUIIA, B T.4. 18
CEeMHHApBbI, MPAKTHYECKUE 3aHATHUS -
nabopaTopHble paboThI 18
kypcoBoe npoexktupoBanue (KP wmum KIT) 18
KCP. -
B ToM unciie Ha KIIT -
JpyTye BUIbl KOHTAKTHON pabOTHhI -
CamocrosiTesbHast padora 72
®opma Tekyuero koutpoJs (Kp, pedepar, PI'P, acce) -
®opma npome:xkyTouHoii arrecrauuu (KP, KIT , 3auer, sx3amen) KII, 3auer




4. Copep:kanme TUCHUNIHHBI.

4.1. Pa3genn! JUCHUIINHLI 1 BUALI 3aHATHIA.

3assTHs ce-
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1 OcHOBHBIE MONOKEHUS pa3paborku | 4 6 OIIK-4 | OIIK-4.3
CHCTEM  YNpAaBJICHUS  XUMHKO-
TEXHOJOTHYECKUMH IPOLIECCAMU
2 XapakTepuCTHKH W uAeHTH(HKa- | 4 8 OIIK-4 | OIIK-4.3
sl TEXHOJIOTHYECKHX OOBEKTOB
yIpaBJICHUS
3 | CuHTe3 aBTOMATHYECKUX CHCTEM 4 10 OIIK-4 | OIIK-4.3
peryanpoBaHus
4 | UnpopManmoHHbIC H3MEPUTEIIb- 8 8 14 OIIK-4 | OIIK-4.2
HBIC CHCTEMBI
5 | TexHHYeCKHE CPENICTBA peann3a- 6 6 12 OIIK-4 | OIIK-4.3
[IMH YIPABJSIIONIUX BO3ACHCTBUI
6 | MaTerpupoBaHHbIe CHCTEMBI 6 4 12 OIIK-4 | OIIK-4.2
YIIPaBJICHUS OIIK-4.3
7 | TIpoekTUpOBaHUE CUCTEM aBTOMa- 4 10 OIIK-4 | OIIK-4.3
TU3ALUU
Htoro 36 18 72
4.2 ®dopMupoBaHNE WHIUKATOPOB JOCTHKEHUS] KOMIETEHIMii pa3ieJaMH JAWCIH-
TJIHHBI
Ne Kox nnaukaropos Jo-
HammeHnoBaHMe pasena JUCIUTUTAHBI
/0 | CTHXKEHHsI KOMIETEHIIUH
1. | OIIK-4.2 WNnpopmaninoHHbIe U3MEPUTEIbHBIE CUCTEMBI
WHTerpupoBaHHbIE CUCTEMBI YIPaBICHUS
2 | OIIK-4.3 OCHOBHBIE TOJIOKEHUS Pa3pabOTKU CUCTEM YNPABJICHUS XU-

MHUKO-T€XHOJIOTHYECKUMH TTPOIIECCAMH
XapakTepuCTUKH U UACHTU(UKAIMS TEXHOJIOTHUYECKUX O00B-
€KTOB YIPABJICHUS

CuHTE3 aBTOMAaTUYECKUX CUCTEM PETyIUPOBAHUS
TexHUUecKre CpelcTBa pealu3aluy YIpaBIAOIIUX BO3ICH-
CTBUH

HNHTerpupoBaHHBIE CUCTEMBI YITPaBICHUS

[IpoekTupoBaHue CUCTEM aBTOMATU3ALIMHI




4.3. 3aHaTus JeKIUOHHOI0 THIIA.

Ne
paszena Juc-
LIUIUIMHBI

HaunmenoBanue TeMbl
Y KpaTKOe CoAep KaHue 3aHATHUS

O0BeM,
aKaJl. 4achl

unoBanuonHast
dhopma

1

OcCHOBHBIE TMOJIOKEHUS Pa3padoOTKM CHUCTEM
yIpaBjieHUus] XHMHUKO-TEXHOJOTHYEeCKHUMH TPo-
neccamMu 3HAYEHUE aBTOMATU3AIMK B MOBBILICHUH
s dekTuBHOCTH TPOon3BOACTBA. OCHOBHBIE MOHS-
Tus U onpenenenusa. Knaccuduxanus, pyHkuuu u
crpykrypa (noacucremsl) ACYTIIL. OcHoBHBIE BU-
11 obecriedenuss ACYTII. TlpaBuna BeiOopa mapa-
METPOB YIpPABJICHUS, KOHTPOJIA U 3amuThl. Ha3Ha-
YeHHE CHCTEM CUTHAIIM3allMH, JTUAarHOCTUKUA W 3a-
IIATHI

4

JIEKLIHS-
BHU3yaIU3alUs
(JIB)

XapakTepucTUKN M HAEHTHU(PUKAIUA TEXHOJIO-
THYeCKNX 00bEKTOB YIIPABJICHUS

Knaccudukanus o0bEKTOB aBTOMaTH3auu. Marte-
MaTHYE€CKOE OMUCAHME TEXHOJIOTHYECKUX Ipoliec-
COB, KaK OOBEKTOB yIpaBJieHUs. XapaKTePUCTUKHU U
CBOIicTBa 00BEKTOB ympasieHus. Maentudukamms
00beKTOB. MOJIeTMpOBaHNE TUHAMHYECKUX U CTa-
THYECKHUX XapPaKTEPUCTHK OOBEKTA.

JIB

CuHTe3 aBTOMATHYECKHX CHCTEM peryJiupoBa-
HUA OCHOBHBIE (DYHKIIMOHAJIBHBIE AJIEMEHTHI aBTO-
MaTH4eCKOM cucTteMbl perynupoBanus (ACP).
Knaccudukanus ACP. [IpuHIMNIBI peryinpoBaHus.
[Tepenarounble PyHKIMU Pa30MKHYTOH M 3aMKHY-
Toit ACP. 3akonsl perynupoBanusi. OLeHKka ycToM-
yuBocTu ACP. IIpsiMble 1 KOCBEHHBIE OLICHKH Ka-
yectBa ACP. Cunrte3 ACP. CunTes perynstopos.

JIB

HNudopmaunonHbie M3MEPUTEIbHbIE CHCTEMbI
Metponoruueckue XapakTEpUCTHUKH H3MEPUTENb-
HBIX MpeoOpa3zoBaTenield. TeXHOIOrHIeCKUE METO b
U CPEACTBA U3MEPEHHUs [ABJICHUS, TEMIIEPATYPHI,
pacxojia, ypOBHsS, KauecTBa M COCTaBa BELIECTB.
Crioco0sl peanu3ainuy U3MEPUTENBHOH HETIH.

JIB

Texnuyeckne cpeAcTBa peaju3aluM YNPaBJIs-
IIMX Bo3AelcTBUil. [[poccenbHoE perynmpona-
Hue pacxona. OObEMHOE PEryIMpoBaHUE pacxoja.
HcrionHuTENbHBIE YCTPOWCTBA JUISL CBHITYYUX Be-
niecTs U MarepuanoB. IlyckoBas u perynupyromas
anmapatypa aa Y.

JIB




No
paszerna auc-
LUIUIUHBI

HaumeHnoBaHue TeMbl
U KpaTKO€ COJIEP)KaHNE 3aHATUS

O0BeM,
aKaJl. 4achl

NuanoBanuonnas
dbopma

6

HNHTerpupoBaHHble cCHCTEMBbI YIIPaBJICHUS
MuxkponpoueccopHble IPOrpaMMHUpPyEMbIE JIOTHYE-
CKHME KOHTPOJUIEPBI U CPEACTBA U CUCTEMBI CBSA3U C
o0beKkTOM ynpasinenus. Knaccudukanus KOHTpoII-
nepoB. Paboume cTaHIMM W CTaHUMHU OIEpaTOpa.
CpencTBa J0KaJIBHOTO PEryIupOBaHUs.
Wepapxuueckuil NpuHIUI pa3pabOTKU MHTETPUPO-
BaHHBIX cUcTeM. COCTaB M CTPYKTypa UHTETPHUPO-
BAHHOW CHCTEeMbl. PacrpeseseHHbIe  CHCTEMBI
ynpasneHusi. SCADA-cuctembl. MES- cuctemsi.
ERP-cucremsl.

6

JIB

IIpoekTHpOBaHUE cCHCTEM ABTOMATH3ALUH
OCHOBHBIE TIOJIOKEHHUST Pa3pabOTKH CUCTEMBI aBTO-
MaTh3auuu. TexHH4yeckoe 3ajlaHhe Ha MPOEKTUPO-
BaHHE CHCTEMBI aBTOMAaTH3amuu. llpuHIMIBI pas-
paboTku cxeMbl aBToMaTH3auMu. OcoOeHHOCTH
NPOCKTHPOBAHUS CHCTEM aBToMaru3anuu. CXembl
aBTOMATH3allMY, BKJIIOYAIOIIME YNPaBIIAIONUI BbI-
YHCITUTEIHHBIN KOMIUIEKC.

JIB

4.4. 3aHATHS CEMMHAPCKOIO TUIIA

4.4.1. JlaGopaTopHbIe 3aHATHSI.

No
paszena Juc-
LUTUIAHBI

HaunmenoBanue TeMbl
Y KpaTKO€ COAEpKaHUE 3aHATHUS

OO0newMm,
aKaJ. Jachl

MNu"oBannonHas
dopma

4,5

N3yuenne cpeacTs u3mMepeHHs M MO3UIIHOHHOTO
peryJMpoBaHHus TeMIIepPaTypbl
DKCIEepUMEHTAIbHOE HMCCIIEIOBAHUE CBOMCTB CTa-
THYECKOT0 TEIUIOBOr0 O0BEKTa yNpaBiIeHUs Ha MU-
JOTHOW YyCTaHOBKe. l3yueHne NpUHLHIIOB JIEH-
CTBHSI M1 OCOOEHHOCTEH SKCIUTyaTalluu CPEJCTB M3-
MepeHus TeMieparypbl. PazpaboTka 3cku3a cxemsl
aBTOMATHU3allMM INHUJIOTHOM YCTAaHOBKHM B COOTBET-
ctBun ¢ ['OCT 21.208-2013. O6paboTka u aHaIM3
AKCIEPUMEHTAJIbHBIX TaHHBIX.

2

METOA MaJIbIX
rpymm (MI)

45,6

HN3ydyenue oco0eHHOCTEH peaM3allMU CHCTEMbI
yHpaBJieHHs MePHOANYECKHM NPOLECCOM
PopMHpOBaHHE IO 3aJAHHOW BPEMEHHOM IMKJIO-
rpaMme alropurMa pabdoThl NEPUOJUYECKOro Mpo-
necca. M3yueHne 0oCOOCHHOCTEH MPOEKTUPOBAHUS
ACY nepuogunueckumu npoueccamu. @opmuposan
CHUCTEM 3amuT U OJOKUpOBKHU. Pa3paboTka sckm3a
CXEMbI aBTOMAaTU3allM{ MUJIOTHOW YCTAaHOBKH B CO-
orBerctBun ¢ ['OCT 21.208-2013. OGpaboTtka u
AQHAJIN3 SKCIIEPUMEHTAJIbHBIX JaHHbIX.

MI’




No
paszerna auc-
LUIUIUHBI

HaumeHnoBaHue TeMbl
U KpaTKO€ CO/Iep>KaHNUE 3aHATUSA

OO0newMm,
aKaJl. 4achl

HNuuoBanmonnas
dopma

4,6

N3yuyeHnne cpeacTB U CHCTEM H3MEpPEHHUs U pery-
JIMPOBAHMS YPOBHS

OKCHEepUMEHTAJIbHOE HCCIIEJOBAaHUE CBOMCTB acTa-
TUYECKOT0 00BEKTa PEryJupOBaHUs YPOBHS HA MU-
JOTHOW YycCTaHOBKe. V3yueHue IpUHLHMIIOB JEM-
CTBUSL U OCOOEGHHOCTEN SKCILTyaTalluu CPEJICTB U3-
MepeHus: ypoBHs. Pa3zpaboTka 3cKu3a CXeMbl aBTO-
MaTU3aliu MUJIOTHOW YCTAHOBKH B COOTBETCTBHUHM C
I'OCT 21.208-2013. OcobGenHoctH pabOTHI €O
SCADA-cuctemoii. O6paboTka U aHAJIU3 KCIEPU-
MEHTAJIbHBIX JaHHBIX. ['pagyupoBka U mOBEpKa
CpeICTB u3MepeHus ypoBHs. M3ydueHue ocoOeHHO-
CTEH HACTPOMKH MO3ULIIMOHHOTO U IIPOIIOPLIUOHAIIb-
HO-MHTETPaIbHOI0 3aKOHOB PETYJIUPOBAHMS.

2

Mr

4,5

Peanu3anusi nporpaMMHOIo peryJidpoBaHHsl Ha
NMpHuMepe TeMJI0BOro 00beKTa ABTOMATH3AIUH

DKCIepUMEHTAIbHOE HCCIICIOBAHUE CBOMCTB TeIl-
JIOBOTO O0OBEKTa Ha MUJIOTHOW ycTaHOBKe. M3yue-
HUE TPUHIMIIOB JCHCTBUS W OCOOCHHOCTEH HKC-
IUTyaTaluy CpeACTB U3MEpeHHs Temreparypsl. Pas-
paboTKa 3CKM3a CXEeMBbI aBTOMATH3AIMH MUJIOTHOM
ycraHoBku B cooTBercTBUU ¢ ['OCT 21.208-2013.
OO6paboTka 1 aHaNU3 IKCIEPUMEHTAIbHBIX TaHHBIX.
Ha3naueHnne 1 0cOOGHHOCTH pean3aluU CUCTEMBI
CTaOMIIN3ALMHU U TPOTPAMMHOTO PETYIHPOBAHHUS.

MI

4,5,6

H3y4yenne cpencTB u3MepeHUs] M peryJaupoBa-
HHUS pacxoja

OKcIepUMEHTAIbHOE HCCIIeZIOBaHUE TPYyOOIpoBO-
JIOB, KaK OOBEKTOB aBTOMATH3aI[MM Ha MWJIOTHOM
ycTaHOBKe. V3ydeHne NpUHIMIIOB ASUCTBUS U OCO-
OCHHOCTEH JKCIUTyaTalliu CPEJICTB U3MEPEHUs pac-
X0J1a. DKCIIEpUMEHTAJIbHOE ONpe/ielieHne XapakTe-
PUCTHK WCIIOTHUTEIBHOTO yCTpoiicTBa. Pa3paboTka
ACKHM3a CXEMbl aBTOMATH3allM{ MHJIOTHOM YCTaHOB-
ku B cootBeTcTBUU ¢ 'OCT 21.208-2013. Ocoben-
HocTH paboTel co SCADA-cucremoii. O0paboTka u
aHaJM3 OSKCIIEPUMEHTAIBHBIX JaHHBIX. M3yueHue
0COOEHHOCTEH  HACTPOMKH  MPONOPLUOHATBHO-
MHTErDATRHOTO 3aKOHA DEr'VIIMDOBAHUS

MI’
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No
paszerna auc-
LUIUIUHBI

HaumeHnoBaHue TeMbl
U KpaTKO€ CO/Iep>KaHNUE 3aHATUSA

OO0newMm,
aKaJl. 4achl

HNuuoBanmonnas

dopma

4,5,6

Cucrema aBTOMATHYECKOr0 YINPAaBJIECHHUS THA-
pPaBJIHYeCKUM 00bEKTOM Ha 0a3e KOHTPOJLIepa
N3ydyeHne TEXHUUYECKUX CPENCTB M3MEPEHHs pac-
XO/a JKHUJKOCTE€H, YpPOBHS M HCIHOJHUTEIbHBIX
YCTPOMCTB Il M3MEHEHHUs BEIWYMHBI pacxoja.
Ocob6ennoctu padotel co SCADA-cucremoii. Dkc-
NEPUMEHTAIbHOE UCCIIEI0BAaHUE CBOMCTB acTaTuye-
CKOTro 00BbEeKTa peryjaupoBaHusl Ha MUJIOTHOM ycTa-
HOBKe. Pa3paboTka 5cKkm3a CXeMbl aBTOMAaTH3AINH
NWIOTHOW ycTaHOBKM B coorBercTBuu ¢ ['OCT
21.208-2013. OOpaboTka W aHaIM3 SKCIEPUMEH-
TaJbHBIX JAHHBIX.

4

MI’

4.5. CamocTosiTeIbHAsI padoTa 00y4yaromuxcst

Ne
paszena Jauc-
UIUIMHBI

[TepeueHs BOMPOCOB ISt
CaMOCTOSATEIIHOTO U3yYEHUS

O0newm,
aKaJl. 4achl

®dopma KOH-
Tpons

1

OcHoBHBIC MOJIOKEHHS Pa3padoTKM CHUCTeM
yHpaBjieHUs XHMHKO-TEXHOJOTHYeCKMMH Ipo-
HeccaMu

Nzyuenue crannaproB no ACYTII, ACY npeanpu-
ATHEM U T.J. IIpuMeHeHne MeTo10B TEXHUYECKON U
TEXHOJIOTHYECKON AWAarHoCTUKH, KaK CpcACTBa I10-
BBIIIICHUS HAJE)KHOCTH CUCTEMBI.

6

VYeTHBIT onpoc
Nel

XapaKkTepUCTHKN U HMICHTH(PUKANMA TEXHOJIO-
THYeCKHX 00bEKTOB yIIpaBJIeHHUS

Hcnonb3oBaHue AMCKPETHON (OpMBI IpescTaBie-
HUS Mojeniel 00BbeKTOB. Pa3HOCTHBIE ypaBHEHHS.
YpaBHEHHUs IPOCTPAHCTBA COCTOSTHUSA.

IInceMeHHBIN
onpoc
(tect 1)

CuHTe3 aBTOMAaTHYECKMX CHCTEM peryJimpoBa-
HUS

Hetunosbie CTpyKTyphl 3aKOHOB PETYIUPOBAHUS.
MerTo/1bl TOMCKa HACTPOEK MPOMOPIIMOHATBLHO UH-
TerpanbHO AUQHEpPEeHIINATHHOTO 3aKOHA PETYIUPO-
BaHUsA. AJITOPUTMBI CAMOHACTPONKH PETYISATOPOB.

10

IIuceMeHHBIH
ompoc
(Tect 2)

HNHupopmanuoHHbIC H3MEPUTEIbHbIE CHCTEMBI
N3yuyeHue COBpPEMEHHOW HOMEHKIIATYPBI CpPEICTB
M3MEPEHUS TEMIIEPATYpPBI, PACXOAA, YPOBHs, JaBie-
HUs U [1apaMeTPOB KayeCTBa.

14

YcTHbIl onpoc
Ne2
ITuceMeHHBIN
OmpocC
(tect 3)

11




pawejj\i j— IIepeuenb BOIpOCOB Jist O0newm, dopma KOH-
CaMOCTOSATENIbHOTO U3yUYEHUS aKaJl. 4achl TpoJIs
LUTIIUHBI

5 TexHn4yeckue cpeacTBa peaju3alu yHpPaBJis- 12 VeTHBIH ompoc
OIIMX BO3/IeicTBHIt Ne3
AHaJli3 COBPEMEHHOI0 MapKa KJIAMAHOB C 3JIEKTPO-

u nHeBMonpuBojgamu. KoHcTpykiuu u (yHKUIMO-
HaJIbHBIE BO3MOKHOCTH MMO3UIIMOHEPOB.

6 HMHTerpupoBanHbie CHCTEMBI YIIPABJIEHUS 12 VCTHBI onpoc

N3yuenne HOMEHKIIATYpbl TPOTPAMMUPYEMbBIX KOH- Ned
TPOJUIEPOB M CHUCTEM YJAICHHOTO cOopa JaHHBIX HicbMeHHBIH
pa3nuuHbIX GupM mpousBoguTeseii. OCOOCHHOCTH onpoc
UCIIOJIb30BAaHUS CPEICTB HM3MEPEHUs C LU(POBOi (Tecr 4)
wm  OecripoBoHOW (opMoii Tepenadd JTaHHBIX.
CrocoObl MOCTPOCHUST W3MEPUTENBHBIX Ienell u
Lerel yrpaBleHUs I TOTCHIIMAIBHO OIACHBIX
nporeccoB. Mcnonab30BaHHEe CHUCTEM TOpAYEro pe-
3epBupoBanus. Co31aHue CUCTEM MOHHTOPHUHTA CO-
CTOSIHUA TPOLIecca C LETbI0 PAHHETO OOHAPYKEHUs
OTKJIOHCHMSI 3HAUEHUNM MapaMeTpOB U BHECEHUS
BO3JICUCTBUH, MIPEABAPSIOLINX PA3BUTHE aBapUHHOMN
cutyan. COBpEeMEHHBIE TEHJICHIIUM BHEAPEHUS
SCADA-, MES- u ERP-cuctem.

7 IIpoexkTHpOBaHUE CHCTEM aBTOMATHU3AIUN 10 Ormpoc 110 mpo-
N3ydyeHne TUNOBBIX CXEM aBTOMATHU3aLUM MacCCO- exktHOM vactu KII
OOMEHHBIX, MEXaHUYECKUX M XUMHUYECKUX TMPOIIEeC-

COR

5. [lepeveHb y4eOHO-MeTOIHYECKOI0 00eCIeYeH s ISl CAMOCTOSITEIbHOI PadoThI
00YYAIOIIMXCS 10 TUCHUTLTHHE.
Meroauueckre yka3aHus sl 00YYaroIuXCs 0 OPraHU3alil CaMOCTOSTEIbHOM paboThI
M0 JUCHUIUIMHE, BKJIIOYAs MEPEYeHbh TEM CaMOCTOSATEIbHOM paboThl, (OpMBI TEKYIIErO0 KOH-
TPOJIS TI0 AUCIUIUIMHE U TPEOOBAHUS K MX BBIMOJIHCHUIO Pa3MeEIEHbBI B 3JIEKTPOHHOM HHpOpMa-
uoHHo-o0paszoBatensHoi cpeae CII6GI TU(TY) na caiite: http://media.technolog.edu.ru

6. @oH/1 OLIEHOYHBIX CPEACTB [1JIsl MPOBeIeHUs MPOMEKYTOUYHOI aTTecTaluu

[IpomeskyTouHas aTTecTalus O TUCHUIUIMHE IPOBOAUTCS B OpMeE 3aueTa U 3alluThl Kyp-
coBoro mpoekrta. K crmaue 3auera JOMycKarOTCsl CTYJACHTHI, BHIOJIHUBIINE BCe (HOPMBI TEKYILETO
KOHTPOJISL. 3ayeT MpeaycMaTpuBaOT BHIOOPOUHYIO NMPOBEPKY OCBOCHMS IMPETyCMOTPEHHBIX d3Jie-
MEHTOB KOMIIETEHIINH U KOMIUIEKTYIOTCS IBYMsI BOIIPOCAMH M3 Pa3HbIX Pa3esIOB JUCLUIUINHBL.

BpeMst moroToBKY CTy/IeHTa K YCTHOMY OTBETY - 10 40 MuH.

ITpumep BapuaHTa BOIIPOCOB B OMJIETE Ha 3aueTe:

1. Omnucanue TMHAMHUYECKHUX 3BEHBEB M UX XapakTepucTUKU. [loHsATHE O mepeaaTouHoi
¢bynkuuu. JlnHaMHUYeCKHe XapaKTEpPUCTHUKU 3BEHBEB (IIEPEXOJHAs XapaKTEepUCTHKA,
dbyHKIIHS Beca).

2. IlpuHumn AeWCTBUS M Ha3HAYCHHWE NEPBUYHBIX IpeoOpa3oBaTesiell TeMmIepaTyphl:
TEPMOMETPOB PACIIUPEHNS U TEPMOIIEKTPUIECKUX TEPMOMETPOB.

®DoH/T OIIEHOYHBIX CPEJICTB M0 AUCIUIUTHHE mpecTaBieH B [Ipmnoxenun Ne 1
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http://media.technolog.edu.ru/

PeBy.]'II)TaTI)I OCBOCHHUA TUCHUIINIMHBI CUHUTAIOTCA OOCTUTHYTBIMH, €CJIU IJIA BCEX J3JICMCH-
TOB KOMIIETCHIIUMH AOCTHUTHYT HOpOI‘OBbeI YPOBCHb OCBOCHUS KOMIICTCHIIMM HA JAHHOM 3Tallc —
OLICHKA «YJOBJIICTBOPUTCIILHO).

7. IlepeyeHb OCHOBHOIM ¥ JIOMOJTHUTEIbHON YUeOHOI JTUTEPATYPhl, HEOOXOTUMOM

7151 OCBOEHHU S AU CHUIITUHBI

a) meyaTHbIe U3TAHMSI.

1. Caxun, C.I'. [IpuGopsl KOHTPOJIS COCTaBa M Ka4eCTBA TEXHOJOTHUECKUX Cpell: yueOHoe 1mo-
coobue/ C.I'. Caxkun. — Cankr-IleTepOypr: Jlans, 2012. - 432 ¢. - ISBN 978-5-8114-1237-2

2. Xapazos, B.I'. IHTerpupoBaHHbIE CUCTEMBI YIIPABJICHUS TEXHOJIOTUYECKUMH MPOLECCaMU /
B.I'.Xapa3os. - Cankr-IlerepOypr: [Ipodeccus, 2013. - 655 c¢. - ISBN 978-5-904757-56-4

3. ummapes, B.FO. Texuudeckue wusMepeHuss W NpUOOpHI: y4yeOHHMK I By30B / B.
1O. IlIummapes. - 2-e¢ u3a., ucnp. - MockBa: Akagemus, 2012. - 384 ¢. - ISBN 978-5-7695-
8764-1

4. TlemexoHos, A.A. OOpaOoTKa 1 TIpe/ICTaBICHNE FKCIIEPUMEHTAIBHBIX JaHHBIX: ydeOHOe ocodue /
A.A. Tlemexonos, B.B. Kypkuna, K.A. )KapunoB ; MunucrepctBo o6pa3oBanus u Hayku Poc-
cuiickoit ®@enepannu, Cankt-lIlerepOyprekuii rocyaapCcTBEHHBIM TEXHOIOTUYECKU UHCTH-
TyT (TeXHHW4Yeckuil yHuBepcuter), Kadeapa aBromaTruzanmuu mporeccoB XMMUYECKOH MPo-
mbiieHHocTr. — Cankt-IlerepOypr: [0.1.], 2011. — 48 c.

0) 3J1eKTPOHHbIE U3IAHUS

1. Taspunos, A.H. CpeactBa u cucTeMBbl yIpaBiIeHHs] TEXHOJIOTHUYECKUMHU IpolleccaMu: yueo-
Hoe rocobue / A.H. I'aBpunos, 10.B. ITsarakos . — Cankr-IletepOypr: Jlans, 2019. — 376 ¢. —
ISBN 978-5-8114-4584-4 1 DJeKTpOHHAs oubnmoTeka. - URL:
https://e.lanbook.com/reader/book/122190/#10 (nara obpamenus: 03.06.2021). - Pexum
JIOCTYTIA: 110 TOAIHCKE.

2. Kapnos, K.A. OcHOBBI aBTOMaTH3aIIMN MPOU3BOJICTB HEPTETA30XUMHUECKOTO KOMILIEKCA!
yuebHoe nocobue / K.A. Kapnos . — Cankr-IlerepOypr: Jlans, 2019. — 108 c. — ISBN 978-5-
8114-4187-7 I DNeKTpOHHAs oubmoTeKa. - URL:
https://e.lanbook.com/reader/book/115727/#29 (nara obpamenus: 03.06.2021). - Pesxxum j0-
CTyIa: MO MOATNCKE.

3. H3mepeHue M KOHTpPOJIb B TEXHOJOIMYECKHMX Ipolleccax He(TerasoBoro MmpoU3BOJCTBA :
yaeOHoe nocobue / cocraButenu J. A. Anues, I'. A. A3uzoB. — Maxaukana : JII'TY, 2019.

— 49 c¢. — Tekct : 3neKTpoHHbIH // JIaHb : 3neKkTpoHHO-Onbnuoreynas cucrema. — URL:
https://e.lanbook.com/book/145815 (mara obparuenus: 03.06.2021). — Pexxum goctyma: 1mo
MOJIIIHCKE.

8. [lepeyenn pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHMKANMOHHOM ceTn « UHTEp-
HeT», He00XOAUMBIX /ISl OCBOCHUS TUCHUIINHBI.

- yueOnblit utan, PITJ] u yueOHO-MeTomuueckue Matepuansl: http://media.technolog.edu.ru

- JuexTpoHHas oudanorexka CIIOI'TU(TY) (na 6aze IbC «budauoTex»)

[Mpunannexuocts — cooctBeHHas CIIOI TU(TY).

JloroBop Ha mepeaauy npaBa (IPOCTON HEUCKIIOYUTENbHON JIMIIEH3UN) Ha MCIIOIb30Ba-
HUS pe3yibTaTra nHTeIekTyanbHoi nesrenbHoctd OO0 «bubnuoTex»

I'KNe0372100046511000114 135922 ot 30.08.2011

Anpec caiita — http://bibl.Iti-gti.ru/

WHuTepHeT-pecypchl: NMPOBOAWTH IMOMCK B  Pa3lMYHBIX CHCTEMax, TaKUX Kak
www.yandex.ru, www.google.ru, www.rambler.ru, www.yah00.ru © HCIOJIb30BaTh MaTCPUAIIbI
CaliTOB, pEKOMEHOBAaHHBIX MTPETIOIaBaTENIEM Ha JICKIIMOHHBIX 3aHATHSIX.

C KOMIBIOTEPOB MHCTUTYTA OTKPBIT JOCTYI K:

www.elibrary.ru - eLIBRARY - HaydHast anekTpoHHasi OMOIMOTEKa IEPHOANICCKUX H3-
TaHWH;

http://e.lanbook.com - DnekTpoHHO-OMOIKOTEUHAS CUCTEMa U3/aTeIbCcTBa «JIaHbY,
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9. MeTOHI/I‘IECKl/Ie YKasaHus OJad oﬁyqamumxcn 0 OCBOCHHIO TUCHUILIMHBI.

Bce Buabl 3anstuii o nucuuruinie «CHCTEMbI YIPaBICHUS XUMHKO-TEXHOJIOTHYECKUMHU
MPOIIECCaMI» TIPOBOJISITCS B COOTBETCTBUU € TpeOoBanusmu cienyrommx CTII:

CTII CII6I'TH 040-02. KC YKJIB. Buasl yueOubix 3ansatuit. Jlekmus. O0nme TpeboBa-
HUS;

CTO CII6I'THA 020-2011. KC YK/IB. Buasr yueOHbIx 3ansTuii. JlJabopaTopHbIe 3aHSITHS.
OO6mue TpeboBaHMs K OPraHu3aluy U MPOBEACHHUIO.

CII6I'TU 044- 2012 KC YKB. Buasl yueonsix 3anstuii. KypcoBoii mpoekt. KypcoBas
paborta. O6mmue TpedoBaHU,.

CTII CIIOI'TH 048-2009. KC YKB/. Buasl yueOubIx 3anatuii. CaMocTosiTeIbHAs TUIa-
Hupyemas paborta ctyaeHToB. O6mmue TpeOoBaHMs K OPraHU3aluy U TPOBEACHHUIO.

CTII CITI6I'TU 016-2015. KC YKB/I. ITopsiiok mpoBeieHUs 3a4€TOB U IK3aMEHOB.

[InanupoBanue BpeMeHU, HEOOXOJMMOIO0 Ha W3YYEHHE NAHHOW IUCIUIUIMHBI, JTy4Ille
BCETO OCYILIECTBIISITh HAa BECh CEMECTp, MPEIyCMATPHUBAs NMPH ATOM DPETYISIPHOE MOBTOPEHHUE
MPONICHHOTO MaTepuaa.

OCHOBHBIMHU YCIIOBUSIMH TPAaBWJIBHOW OpraHM3aluu y4eOHOTro Iporecca i CTYACHTOB
SBIISETCS:

IJIAHOBOCTh B OpPraHU3aluy yueOHOU padoThl;

Cepbe3HOE OTHOIICHUE K U3YUYCHUIO MaTepHana;

MOCTOSIHHBIN CAMOKOHTPOJIb.

Ha 3aHsTuUS CTYIEHT MOIKEH NMPUXOIUTh, UMEsl 3HAHUS T10 YK€ U3YUYCHHOMY MaTepHaiy.

10. Iepeuennb HHGOPMAIMOHHBIX TEXHOJIOTHA, HCIOJIb3yEeMbIX NMPH OCYIIECTBICHUH
00pa30BaTeIbLHOTO MPoIlecca 1Mo JUCIUTLINHE.

10.1. MudopManoHHbIE TEXHOJIOTHH.

B yueGHOM mporiecce 1Mo JaHHOW AMCIMIUIMHE MPETyCMOTPEHO UCIOIh30BaHUE MUH(OP-
MAaIMOHHBIX TEXHOJIOTHM:

YTEHUE JIEKIIUN C UCIIOJIB30BAHUEM CIalA-NIPEe3eHTALUM;

B3auMojieiicTBHe ¢ oOydaronumucs nocpeactsom SMOC.

10.2. IIporpammHoe obecneyeHue.
Jl1is mpoBeeHUs 3aHATHIT UMEIOTCS MePCOHANTbHBIE KOMIBIOTEPHI ¢ MPOTPAMMHBIM 0bec-
MIeYECHHUEM:
Microsoft Office Std, Axagemudeckas JHICH3US, CYOJIUIIEH3UOHHBIA JIOTOBOP
Ne(02(03)15 ot 20.01.2015, ¢ 20.01.2015 6eccpouHo;
ACKOH Kowmmac 3D LT V12 Axanemuueckast TULIEH3HUA.

10.3. ba3bl 1aHHBIX U HHGOPMALIMOHHbIE CIPABOYHbIE CHCTEMBI.
http://prometeus.nse.ru — 6aza I'TTHTE CO PAH.

http://borovic.ru - 6a3a natentoB Poccum.

http://1.fips.ru/wps/portal/Register - deaepanbHblii HHCTUTYT MPOMBIIIIEHHON COO0-
CTBEHHOCTHU

http://gost-load.ru- 6a3za 'OCTog.

http://worlddofaut.ru/index.php - 6aza 'OCTos.

http://elibrary.ru — Poccuiickas morckoBasi CHCTEMa HAYYHBIX MTyOIUKAIIHH.

11. MaTepuajbHoO-TeXHHYecKasi 0a3a, HeoOXoaUMasi AJ1s1 OCYlIeCTBJICHUSI 00pa3oBa-
TeJIbHOI0 NMporecca nNo JUCHUILINHE.
1. Jlns mpoBeneHMS 3aHATHIA B HHTEPAKTUBHOUN (opme:
— Kadeapa aBTOMATH3AIMU MIPOLECCOB XMMUYECKON MPOMBIIIICHHOCTH, ayauTopus Nel3.
190013, r. Canxkr-IlerepOypr, MockoBCKkHit TTPpOCTIEKT, 1. 24-26/49, nut. E. OcHamienue:
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cnenuanuzupoBanHas mebenb (30 mMocamoYHBIX MeECT), JOCKa, JAEMOHCTPAIIMOHHBIN
9KpaH, KOMITbIOTED;

— Kadenpa aBTOMAaTU3alUK IPOLIECCOB XHUMUYECKOW MPOMBIIUIEHHOCTH, JabopaTopus
aynutopus Nel8 190013, r. Cankr-IlerepOypr, MOCKOBCKUI TPOCTIEKT, A. 24-26/49, nuT.
E. OcHamenue: cnenuanu3upoBanHas MeOenb (24 mocagouHbIX MEcTa), TOCKa, 12 KoM-
MBIOTEPOB, CETEBOE 000PYAOBAHNUE;

— Kadenpa aBTOMAaTU3AlKU MPOIECCOB XUMUYECKONW MPOMBINIICHHOCTH, MMOMEIIECHUE s
caMoCTOSITeNTbHOUW paboThl, maboparopus ayautopus Nel6 190013, r. Cankt-IleTepOypr,
MocCKOBCKUH NMPOCTIEKT, 1. 24-26/49, nut. E. OcHaienue: crernuain3upoBaHHas MeOeb,
nocka, 14 yd4eOHBIX M TIOBEPOUYHBIX CTEHJIOB; OCHAIEHHBIC TEXHUYCCKHUMH CPEICTBAMU
aBTOMATH3AIlMK M IPOrpaMMHUpPyEeMbIME KOHTposutepamu Siemens S7-300, Trei, OBEH -
150, MIC-2000, TPM151-06, OBEH I1JIK110, manens cencopuas CII310.

2. Jlns camocToATeIbHOM paboThl CTYJIEHTOB:
kadenpa aBTOMATH3AIUU MPOIECCOB XMMHUYECKON IMPOMBIIIIEHHOCTH, TIOMEIIICHHUE IS
camocTrosTenbHoi paboTsl, ayautopust Nel4 190013, r. Cankr-IletepOypr, MockoBckuit
MPOCHEKT, 1. 24-26/49, nut. E. OcHamienue: crienuanu3upoBanHas meoensb (20 mocanou-
HBIX MECT).

12. Oco0eHHOCTH 0CBOEHUS AUCHUIIVIMHBI HHBAJIMAAMU U JIMIIAMU C OrPAaHUYCHHbI-
MU BO3MOKHOCTHAMMU 3/10POBbA.

JJis UHBaNMUAOB U JIUI] C OTPAHUYEHHBIMU BO3MOKHOCTSIMU y4€OHBIE MIPOIECC OCYIIECTB-
asiercst B cooTBeTcTBHH ¢ [lonoskeHneM 00 opraHu3anuy yaeOHOTo mporiecca it 00ydeHus NH-
BaJIMJIOB U JIMI[ C OFPaHUYCHHBIMU BO3MOXHOCTAMU 3710poBbsi CIIOI TU(TY), yTBepxaeHHBIM
pextopom 28.08.2014r.
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[Tpunoxenue No 1

K paboueii mporpaMme JTUCIUILTHHBI

DoH/1 OLIEHOYHBIX CPEICTB
JJIS1 IPOBe/IeHH S POMEKYTOUYHOM aTTeCTAINH 10
aucuuinae «CucremMbl ypaBJdeHUsA XMMHKO-TEXHOJOTHYECKUMH MPOLeccaMu»

1. IlepeyeHb KOMIETEHIUIT U ATanOB UX (POPMHUPOBAHMS

Iran popmupo-

Nupexce dopMyIHpPOBKA
a pMy.ip BAaHUSA

OIIK-4 | Crocoben obecrieunBaTh MPOBEICHUE TEXHOJIOTUYECKOTO MPO- | MPOMEKYTOUHBIH
1ecca, MCIoib30BaTh TEXHUYECKHUE CPECTBA Il KOHTPOJIS Ta-
paMeTpoB TEXHOJOTHMYECKOTO MPOIIEcca, CBOWCTB CHIPbS M T'O-
TOBOM MPOIYKIMH, OCYILIECTBIATh N3MEHEHHUE ITapaMeTPOB TeX-
HOJIOTHYECKOTO MPOIecca NPU M3MEHEHUHU CBONCTB CHIPBSI
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2. lloka3aTesiu U KPUTEPHHU OLEHMBAHNUS KOMIIETEHI[UI HA PA3JIMYHBIX 3TaNaxX UX (JOPMUPOBAHUS, IIKAJIA OLlEHUBAHUSA

Konx u naumenona-
HUE WHIANKATOPa
JOCTHXKEHUS KOM-
METEHIINH

[ToxazaTenu chopMUPOBAHHOCTH (J1€-
CKPHUITOPBI)

Kputepuit
OLICHUBAHUS

YPOBHU COOPMHUPOBAHHOCTHU
(omrcaHme BRIPAXKEHHOCTH IECKPHUIITOPOB)

«yIOBJICTBOPUTEIIBHO)
(TIOpOTOBBIiA)

OIIK-4.2

3HaHHe HOMEHKIIa-
TypHOU 0a3bl TEX-
HUYECKUX CPE/CTB
M3MEpEeHWsI OCHOB-
HBIX TEXHOJIOTHYe-
CKHUX MapaMeTpOB
u 0a30BBIX MMOKA3a-
TeJIeH KauecTBa

3HaeT NPUHIUIT JECHCTBUSA, METPOJIO-
THYECKUE XapaKTEPUCTHKU, OCOOEH-
HOCTH IKCILTyaTallii TEXHUYECKUX
CPEICTB U3MEPECHHSI OCHOBHBIX TEXHO-
noruvyeckux napamerpos (3H-1).

IIpaBunbHBIE OTBE-
THI Ha BOMIPOCHI Ne
29-43 k 3auery.

KypcoBoii mpoekr.

ITosicHAeT mpUHIMI NEHCTBUS YKa3aHHOW CpEeACTBA U3MEPEHUS TEMIIE-
paTypsl, JaBICHMS, PACX0Ja, YPOBHs, a TAKXKeE Psiia MoKa3aTelnei kade-
cTBa. Ha3pIBaeT OCHOBHBIE OTpaHUYEHUS UX €T0 JKCIUTyaTalluH, YPOBEHb
TOLTHOTHBIX XapakTepucTHK. OOBICHSET MOHATHE KIIacCa TOYHOCTH
npudopa 1 MpoLeaypy MOBEPKH CPEACTB NU3MEPECHUS

YMeeT 000CHOBAaHHO BBIOMPATH H3ME-
pUTEIbHBIC IPe00Pa30BATENU H CTPO-
UTh U3MEPUTEIIBHBIC 11T [TPH K C-
HOJIb30BaHUU PA3IMYHBIX CIIOCOOOB
nepenaun naGopmanuu (V-1).

[IpaBusbHBIE OTBE-
THI Ha BOMIPOCHI Ne
29-47 k 3auery.

KypcoBoii mpoekT.

Nwmeer npepcraBierne o CTPyKType HHPOPMAMOHHON H3MEPUTEIEHOM
ueny. CrnocoGeH coCcTaBUTh CieHU(UKALNIO Ha LIETb U3MEPEHHS C
y4TéM BBIOPAHHOTO UCTOYHHUKA MIUTAHUS IICIH U CIIOco0a MpeicTaBie-
HUsI ”HPOpPMALMK. 3HACT MPUHIINI ACHCTBHS HOPMUPYIOIIUX CXEM H
U3MEPUTEIHHBIX TPUOOPOB.

Buiajeer HaBBIKAMH TPOSKTHPOBAHUS
WH(POPMAIIMOHHBIX U3MEPUTEIBHBIX
Lernei, B TOM Yuciie ¢ HuppoBon
dhopmoii npeacTaBiaeHus: HHGOpMa-
UM, ¢ 00ecrieYeHneM 3alaHHON TOY-
HocTH u3menenus (H-1).

ITpaBuybHBIC OTBE-
THI Ha BOTIPOCHI Ne

24-28, 49-51 k 3a-

Yery.

OOO0CHOBBIBACT HA3HAUCHNE B COCTABE TEXHUYECKOT0 00ECIIeUEeHNUS
ACY TII ycrpoticTs cBs3u ¢ 06bexToM. CriocobeH paccUuTaTh Mpeod-
pa3oBanue uHpopMaluu B uppoBoi kKo 1 00paTHO. ['paMOTHO BHIOU-
paet mapameTpbl IUPPOBON CUCTEMBI JIsi 00eCIIeUeHUsI 3aJaHHOW TOY-
HOCTH M3MEPEHUSI.

OIIK-4.3
Pa3zpaboTka cxemsl
aBTOMAaTH3aIluM Ha
COBPEMEHHOM
YPOBHE IIporpam-
MHO-TEXHUYECKOM
peaan3aluu.

3HaeT OCHOBHBIE BUBI CTPYKTYP CH-
CTeM aBTOMATHUYECKOTO PEryJIHMPOBa-
HUS1, BUJIOB THIIOBBIX 3aKOHOB YIIPaB-
nenus (3H-2).

IIpaBunbHBIE OTBE-
Thl Ha BOMIPOCHI Ne

14-17, 21-23 x 3a-

qery.

Hepe‘{I/ICJ'ISICT OTJIMYHUTEIIbHBIE 0COOEHHOCTH TUITOBEIX 3aKOHOB peryiu-
poBaHUC. CnocobeH OIpCACINUTDb THUIL MHOFOKOHTypHOﬁ CHUCTEMBI 110 €€
OITMCAaHHIO.
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3HaeT METOAMKY MPOEKTUPOBAHUS
WHTETPUPOBAHHBIX CHUCTEM YIIpaBlie-
Hus Ha ypoBHe ACY TII, cnenuduky
pa3paboTKM  CHEIHAIBLHOTO  TPO-
rpammuoro obecrieuenus (3H-3).

[IpaBunbHBIE OTBE-
ThI Ha BOMPOCHI Ne
1-7, 60-61 x 3aue-

Ty.

OOBSCHSET pa3HHUILy CBOMCTB 3aMKHYTOW U pa30MKHYTOH CHCTEM
ynpasienus. [loscHseT pacnpeenenne QYHKIUNA MEXY YPOBHIMH
nepapxmaeckort cTpykTypsl ACY npeanpusitus. [laer obocHOBaHME
TIpUMEHEHUs pa3TnaHbIX TUTTOB obecrieuenus ACYTII. HaspiBaet oc-
HOBHBIC CTaJIUU MPOCKTA U IaeT IEPEUCHb 3aj1a4, PEIIaeMbIX Ha KaKOM
YPOBHE KaXK]IOW CTa/IvU.

YMeeT npoBOAUTH CTPYKTYPHYIO U
napaMeTpU4ecKyro HJIeHTH()UKALINIO
Mojienu o0bekTa yrpasieHus (¥Y-2).

[IpaBusbHBIE OTBE-
THI Ha BOTIPOCHI Ne
8-12 k 3auery.

[lepeuncisier OCHOBHBIE CBOICTBA TUHAMUYECKUX 3BEHBEB, IPOBOJUT
UACHTU(UKALMUIO IO BUIY MEPEXOJHOM XapaKTePUCTUKU OOBEKTa Ha
OCHOBHBIX TaOJHUIIBI TUTIOBBIX TUHAMUYECKUX 3BEHBEB.

YMeeT OCyIIECTBIISTH KOMIIOHOBKY
YIIPABJIAIONMIETO BHIYACIUTEIBHOTO
KOMILJIEKCa C y4eTOM 0COOCHHOCTEH
KOHKPETHBIX H3MEPHUTEIBHBIX CHCTEM,
OpraHM3aLyH LeTel yIpaBIeHus 1
AITOPUTMUYECKOTO 00ECTIeUeHUs CH-
crembl ynpasienus (V-3).

IIpaBunbHBIE OTBE-
THI Ha BOTIPOCHI Ne
48, 52-54 x 3auery.
KypcoBoii mpoekr.

[TpuBonu xnaccudukanuio BUA0B peryisaTopos. [lepeunciser ocCHOBHbIC
TUIIBI MUKPOIIPOLIECCOPHBIX KOHTPOJIJIEPOB. BBIMTOIHAET NPOEKTHYIO
KOMIIOHOBKY KOHTPOJUIEPa IPH 3aJaHHOM 4Hcie (PU3NIECKUX BXOH0B/
BBIXOJIOB.

B.]Ia)]eeT HaBBIKaMM CHHTEC3a OHO-
KOHTYPHBIX CUCTEM PETYIUPOBAHUA

(H-2).

[IpaBunbHBIE OTBE-
THI Ha BOTIPOCHI Ne
13, 18-20 k 3auery.
KypcoBoii mpoekT.

BriOupaeTr THIIOBOI 3aKOH peryIMpoBaHus Ui OJHOKOHTYpHOH ACP B
3aBUCUMOCTH OT BBISIBJICHHBIX CBOWCTB KOHKPETHOT'O OOBEKTa yIpaBiie-
Hus. [IpoBoay cpaBHUTEIBHBIN aHATN3 PE3yIbTaTOB CUHTE3a MPHU MO~
Oope HacTPOEK PEeryssTopa 1 OLEHUBAET Ka4eCTBO PETYIUPOBAHUS U
ycroitunBoctb ACP Bo BpeMeHHOH 001acTH.

Baapneer 6a30ii mist pusuueckoit pea-
JIN3alAH YIIPABIISIIOIINUX BO3AEHCTBUI
(H-3).

IIpaBusnbHBIE OTBE-
ThI Ha BONPOCHI No
55-59 k 3auery.

KypcoBoii mpoexT.

CriocoOeH 00BSICHUTE MPUHITUI JISHCTBUS LIENH YIIPABICHHS, pealln30-
BaHHOU JUTS Pa3JIUYHBIX TUIIOB YCTPOUCTB (PU3NYECKOI peann3anuu
ynpasieHus. DopMHUpyeT COCTaB IENH yNPaBIECHUS B 3aBUCUMOCTH OT
TpeOOBaHMi, peNbIBIsIEMBbIM K poekThpoBanuio ACY TIL
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[Mkama onenuBanus coorBerctByeT CTO CIIGI TU(TY):
MIPOMEXKYTOYHAsI aTTeCTalUs MPOBOAUTCS B (popme 3adera, IIKaJa OICHUBAHHS — «3a-

‘IéT», «HE3a4YECT».

MU,

1.

N AW

10.
11.
12.
13.

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.

29.
30.

3. TunoBble KOHTPOJIbHBbIE 3aJaHUSA [1JIs1 IPOBeJeHHs] MPOMEKYTOUYHOI aTTecTa-

Bomnpocsl 1151 onieHKH ¢hopMHPOBAHHOCTH 3j1eMeHTOB KomneTeHuuu OITK-4:
OO01une CTpyKTyphl 3aMKHYTOM U Pa30MKHYTOM aBTOMAaTHUYECKHUX CHCTEM PEryIHMpOBaHUS
(ACP).

[ToHsATHS aBTOMATHUYECKOW U aBTOMaTU3MpoBaHHOM cucteM. Kinaccugukamus ACP mo xa-
paKTepy CUTHAJIOB 3a/laHUs.

Hepapxuueckuil IpUHLIKII YIIPABICHUSI XUMUYECKUMHU MPEATPUATUIMU.

ACY npeanpustusi: 1enu, BXo sl U Beixoabl ACY, GyHKIUU.

ACY npousBoacTBa: 1€, BX0AbI U BBIXoasl ACY, hyHKIHH.

ACY TIL Crpykrypa, GyHKIIUHU U KIacCU(DUKALIHSL.

Komnonents! u obecnieuenne ACY TIIL.

Onucanue IMHAMUYECKMX 3BEHBEB M HMX XapakTepucTuku. [loHsTue o mepenatodHoin
¢yHkuy. JluHamMuYeckue XapaKTEpUCTHUKU 3BEHbEB (IIEPEXO/HAs XapaKTEpUCTHKA,
byHKIMS Beca).

[TonsiTHEe THIOBOrO NWHAMHYECKOro 3BeHa. Kiaccudukanms 3BeHbeB (ypaBHEHUE JHHA-
MUKH, [lepeaTouHas GyHKIUs, IepeXoIHasi XapaKTePUCTHKA).

Mertoasl onpeieNieHus CBOMCTB 00bEeKTa (AHATUTUYECKHUIN U SKCIIEPUMEHTAIBHBIN ).
CaoiicTBa 00BEKTOB peryinupoBanus. Harpyska u caMoBbIpaBHUBaHHUE.

CaolicTBa 00BEKTOB peryarpoBaHusi. EMKOCTb U 3ama3/ipIBaHue.

Pa3paboTka cucremsl ynpaBieHUs, 3a/la4d CUCTEMBI yIpaBieHus. Boioop perynupyembix
Y KOHTPOJIMPYEMBIX TapaMeTPOB, NapaMETPOB CUTHAIIN3ALIUY U CIIOCOOOB 3aIUTHI.
Tunosble 3aKOHBI peryiaupoBaHus. 1I03MIIMOHHBIN 3aKOH: ONMCaHUE, MAaTeMaTH4ecKas
(bopMynupoOBKa, CTaTUYECKasi XapaKTEPUCTUKA.

[TponopunoHaIbHBIN 3aKOH PEryIUPOBaHMS: ONMCAHUE, MaTeMaTH4ecKas (OpMyIUpPOBKa,
CTaTMuecKas U AMHAMHUYECKasi XapaKTePUCTUKH.

[T1-3ak0H perynupoBaHMs: ONHCaHHE, MaTeMaThyeckass (GOpMyIMpPOBKa, AUHAMHUYECKUE
XapaKTEepUCTHKHU PETYISATOpa.

Juddepenunansubie 3akonbl perynuposanus (111 u TN 3akoHbl): onucanue, MaTeMa-
TH4ecKasi popMyIupOBKa, TMHAMUYECKHE XapaKTEPUCTUKHU PETYISTOPOB.

ITonsiTHE YCTONYMBOCTH aBTOMATUYECKOW CUCTEMBI PETYJINPOBAHHUS.

Onenku kayecTBa perynupoBanus. [IpsMblie OlleHKH KadecTBa.

Mertonel cuntesa ACP. OpnokonTypHble ACP: cTpyKkTypHas cxema, IepegaTodHas
(GYHKIIMS CUCTEMBI.

Kackannas ACP: onucanue, mpumep npakTuieckon peannsanuu kackagHon ACP, cTpyk-
TypHasi cCXeMa, METOJJMKa pacyeTa.

KomOunupoBannass ACP: onucanue, CTpyKTypHasi cxema, yciaoBusi (pu3nyeckoi peaansy-
€MOCTH KOMIIEHCaTopa.

CucreMsl perynupoBaHHs COOTHOIIEHHSI pacXO0B.

[Tonsitue 06 n3mepenuu. izmMepurenbHas 1enb. JIeMEHThl U3MEPUTEIbHOH 1IETIH.
[Tpunnumner noctpoenus I'CIL.

['ocymapcTBeHHas cucteMa 00ecreueHus €IMHCTBA H3MEPEHHI.

Cpencta u3mepenuit. Kinaccudukarnus. [ToHATHS IKaTbI, 9yBCTBUTEILHOCTH, TTOKAa3aHUH
npubopa.

[TorpentHoCTH CpeACTB U3MEPEHHI (a0COIOTHAS, OTHOCUTEIbHAS, IPUBEACHHA).
Kraccsl TOUHOCTH CPEACTB U3MEPEHU.

YCTpoiCTBO M MPUHIMI JISUCTBHUS MEPBUYHBIX MpeoOpaszoBareneil naBineHus. Pa3nenu-
TEJbHBIE COCYIBI.
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31.

32.

33.
34.

35.

36.
37.

38.

39.
40.

41.
42.
43.
44,
45.
46.

47.
48.
49.

50.
51.
52.
53.
54.
55.
56.
57.
58.
59.

60.
61.

YCTpolWCTBO M NMPUHIUIN ACHCTBUS TEPMOMETPOB PACIIMPEHUS M TEPMOAIEKTPUUECKUX
TEPMOMETPOB.

YCTpOHCTBO M MPUHIMI ACHCTBUS MAaHOMETPHUECKUX TEPMOMETPOB U TepMoIpeoOpas3o-
BaTeJIeH CONPOTUBIICHUS.

VY CTpOICTBO M IPUHLUII IEHCTBUS TUPOMETPOB U3ITyUEHUS.

YCTpoUCTBO M NPHUHLMII JEUCTBUS PAacXOJOMEPOB IEPEMEHHOIO Iepenaja JaBiICHUs U
pacxosoMePOB IEPEMEHHOTO YPOBHS.

VYCeTpoCTBO U IPUHIUIL IEUCTBUS POTAMETPOB, SJIEKTPOMArHUTHOTO U YJIBTPa3ByKOBOI'O
pacxonoMepoB

YCTpoUCTBO U IPUHLAIL JCHCTBUS KOPUOIKMCOBBIX U BUXPEBBIX PACX0JL0OMEPOB.
YCTpoHCTBO M HPUHLMN AECUCTBUS OyHKOBOrO, MOIUIABKOBOTO M THAPOCTATUYECKOIO
YPOBHEMEPOB.

YCTpONCTBO M MPUHUMUI JEHCTBUS €MKOCTHOTO, YJIBTPa3ByKOBOIO, MarHUTOCTPUKIIMOH-
HbIE YPOBHEMEPOB.

Knaccugukarus aHanu3aTopoB ra3oB U )KHJIKOCTEH.

YCTpoHCTBO U MPUHLIMI ACHCTBUSI TEPMOKOHIYKTOMETPUUYECKUX U TEPMOMArHUTHBIX ra-
30aHAJIN3aTOPOB.

Y CeTpoiCTBO M MPUHLAI JAEHCTBUS KOHAYKTOMETPOB U pH-MeTpoB.

YCTpONCTBO U MPUHLIMIL ACUCTBUSI INIOTHOMEPOB U BUCKO3UMETPOB.

DneMeHTapHble MEXaHUUYECKHUE IPeoOpa3oBaTeH.

DrneMeHTapHble THEBMAaTHYECKHE IIpeoOpa3oBaTeu.

DneMeHTapHbIE AEKTPUUYECKUE MpeoOpa3zoBaTeu.

[Tpomesxyrounsle npeobpa3oBareneii. Komnencanuonnas cxema. Ilpumep cxemsl mpeod-
pasoBarelis CHJIbI B IABJICHHUE CKAaTOTr0 BO3/1yXa.

N3meputenbhble npubopsl. Kiaccudukanus n3mepuTenbHbIX TPHOOPOB.

Knaccudukanus perynupyronmx ycrpoiictB. CTpyKTypa 3JeKTPUUECKUX PETYISTOPOB.
ApXHUTEKTYpa CUCTEMBI BXOJ0B-BBIXOZ0B. XapaKTEPUCTUKHA MOAYJIEH aHAJIOrOBOIO BBOJA.
OrieHKa MOTPENIHOCTH KaHaa.

VYcerpoiicTBa cBsi3u ¢ 00beKTOM. CTpYKTypa MOACUCTEMBI aHAIOTOBOro BbIBOJa. OcoOeH-
HOCTHU TOAKIIOYEHHUS 3JEKTPUUECKUX U MMHEBMAaTUYECKUX AHAJIOTOBBIX MCHOJHUTEIbHBIX
MEXAHU3MOB.

VYerpoiicTBa cBsa3u ¢ 00bekToM. [loacucrema nuckperHoro BBoAa/BeiBoAA. [loakimtouenue
JUCKPETHBIX JTaTYMKOB TUIA «CYXOH KOHTaKT» U IEKTPUYECKUX UCIIOIHUTEIbHBIX MEXa-
HU3MOB.

ApXHUTEKTypa IPOrpaMMHUPYEMBIX KOHTPOJJIEPOB.

Knaccudukanus KOHTpoUIepoB U pabounX CTaHIMM pacrpelieeHHON CUCTEMBI yIpaBiie-
HUS.

Vrnpasnenue B ceTsax. [IpoTOKOIBI MPOMBILIIIEHHBIX CETEH.

Hcnonaurensuble Mexanu3mbl. Kiaccuduxanus. [Ipumeps! ucnonHeHus.

Oco0OeHHOCTH IKCITTyaTallii U pealn3alli CUCTEMbI YIIPABICHHS KJIAIaHOM C 3JIEKTPO-
JIBUTaTEJIbHBIM UCIIOJHUTEIBHBIM MEXaHU3MOM.

Oco0OeHHOCTH 3KCIUTyaTalluy U peaan3alii CUCTEMbl YIIPaBIE€HUS KJIallaHOM ¢ MeMOpaH-
HO-TIPYXUHHBIM HUCIIOJHUTEIBHBIM MEXaHU3MOM.

Knaccugukarnus perynupyronmx opranoB. O6mue tpeboBanus. VcrnonHnenue. Xapakre-
PHUCTHKHU.

Knaccugukarus 103aTOpoB U MUTAaTEICH 11 CHITYYHX MaTepHajoB.

Craguu nipoexktrpoBaHusa. CocTaB MpPOEKTa.

CxeMbl aBTOMaTHU3alUU TEXHOJOTHYECKUX 00BEKTOB (Ha3HauUEHHE, COCTaB, MPaBUiIa U 1O-
PAIOK TPOCKTUPOBAHMS ).
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B) THUIIOBbIE¢ KOHTPOJIbHbIC 32/IaHU /ISl IPOBEACHUS MPOMEKYTOYHOI0 TeCTHPOBA-
HUA JJI51 OUEHKHU 3HAHMHA, YMEHM U HABBIKOB, C()OPMHMPOBAHHBIX Y CTYJAEHTA IO KOMIIe-
Tenuuu OIIK-4.
TecTrupoBaHue OCYIIECTBISACTCS IS MPOBEPKU Yy CTYACHTOB 3HAHUI OIpPEAEIECHUIN OC-
HOBHBIX MOHSTHM, UCIOIb3yEMbIX B 00JIaCTH aBTOMaTHU3WPOBAHHBIX CHCTEM YIIPaBJICHUS, a TaK-
’)K€ YMEHUU MPaBUIbHO BHIOMpATh MPUHIUIIBI ACHCTBUS TEXHUUYECKUX CPEICTB aBTOMATHU3AIUU
pu pa3zpaboTKe CXeM aBTOMAaTHU3aIl1H.
Kaxnpiit Tect BriItouaeT 3 BoIpoca, MePEeKOMIIOHOBKA BOIPOCOB B TECTAX BBITIOJIHSICTCS
nepes KakIbIM TECTHPOBAHUEM, TAKKe OOLIMN MepeyeHb BOIMPOCOB PEryJSIPHO OOHOBIISETCS U
noronasiercs. [IpudemM oTBETHI Ha BOMPOCHI CHOPMUPOBAHBI TAKUM 00pa3oM, YTO HEKOTOPEIE U3
HUX MOTYT UMETh 2 IIPaBUJIbHBIX OTBETA.
[Ipumepsl TUIOBBIX BOIPOCOB JIJI1 TECTUPOBAHUS PUBEICHBI JAJIEE.

Ne | Bonpoc TecTupoBanust Bapuants! oTBETOB
1 [TorpemHoCTh H3MEpeHUs Temre- | 1 — U3MEHEHHUEM TeMITepaTyphl XOJIO0JHBIX CIIacB
paTypsl C IOMOILBIO TEPMOIJICK- | 2 — U3MEHEHHEM 3apsifa 0aTaper MOTeHIIMOMETpa
TPUYECKOr0o TEPMOMETPA MOXKET | 3 — U3MEHEHHEM 0apOMETPUICCKOTO JaBICHHUS
OBITH BHI3BaHA
2 Cucrema, mpenHasHaueHHas U1 | 1 — cucreMol ctabmin3anuu
ABTOMAaTUYECKOTO HW3MEHEHUS C | 2 — CIESIIero ypaBIeHUs
3aJJaHHOW TOYHOCTHIO TEXHOJIOTH- | 3 — IPOrPaMMHOTO YIIPABIICHUS
YeCcKOro mapamMeTpa Mo npeaBapu-
TenbHO 3amanHomy 3akoHy (f(t))
HA3bIBACTCS
3 ®opmyna 1 — uHTErpUpYIOIIETO 3BeHA U 3BCHA 3aIa3/IbIBAaHUS
2 — 3BeHa 3ama3/IbIBaHMs U allepUOINYECKOro 3BeHa
W(p) = 77— exp{-7-p}
T-p+1 MIEPBOTO TTOPSIIKA
COOTBETCTBYET HepeHaTOqHOﬁ 3- JABYX 3BCHBCB UUCTOI'O 3alla3/IbIBaAHUA
(YHKIIMU CHUCTEMBI C MTOCIIEI0Ba-
TEJIbHBIM COCTMHEHUEM
4 HomunanbsHast ctaTmueckas xa- 1 — 3aBUCHMOCTB TEPMO 3.7.C. OT TEMIIEPATYPHI,
paKkTepHUCTHUKA TEPMOIIapbl — 3TO: | MOJTYYSHHAS SKCIIEPUMEHTAIBEHO
2 — ee TepMOJAMHAMHUYECKAS JUHAMHYCCKAs XapaK-
TEepPHUCTUKA
3 — TeopeTndeckas 3aBUCUMOCTh TEPMO 3.7.C. OT
TEMIEPATYPhI
5 Tepmo-3.1.c. 31O 1 — Teopusi ANEKTPOAUHAMUYECKUX CUCTEM;
2 — TepMODJICKTPOABMKYIIAs CHUJia
3 — TepMOIJICKTPOIHAS CHUTHATH3AIIHS
6 TepMomeTp cONMpOTHBIICHUS TOJ- | 1 — B MOCTOBYIO H3MEPHUTEIBHYIO CXEMY
KITFOYaeTCs 2 — B IOTEHIIMOMETPHUECKYIO CXEMY
3 — K MIJDTUBOJITMETPY
7 XapT-KOMMYHHKATOP 3TO 1 — ycTpo#CcTBO AJIst MOHATHUS TSHKEeCTEH
2 — mpuOOp IS TUCTAHITMOHHOTO U3MEPCHHSI TEM-
neparypol
3 — YCTPOMCTBO 71l HACTPOUKH WHTEIUICKTYaTbHbIX
WU3MEPUTENBHBIX MTpeoOpa3oBaTeneii
8 Hawubonee Bricokmii mpeen u3- 1 — MmaHOMETpHUYECKHE TEPMOMETPHI
MEPEHHS UMEIOT 2 — TEPMODJICKTPUUECKUE TEPMOMETPHI
3 — TepMOMETPHI CONPOTHUBIICHUS
9 HaubGonee TouHbIM MeTOZIOM U3- | 1 — METOJ HEMOCPEICTBEHHOM OIEHKU
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No | Bompoc TecTupoBaHus BapuanTsl 0TBETOB
MEpPEHUS SIBIISCTCS 2 — HyJIEBOW METOJ
3 — mudpepeHnmnanTbHBIN METOT
10 | [punuun peiictBus pacxogome- | 1 — Jlapcu — Belicbaxa
POB IIEpeMEHHOTO Tepernana g1as- | 2 — MenaeneeBa — Knaneiipona
JICHUS MaTeMaTHYECKH omnpenens- | 3 — BToporo 3akoHa Herotona
€TCsl ypaBHEHHEM
11 | OcrarounsiM oTkIIOHEHHEM pery- | 1 — ¢ [Ih-perynsaropom
nupyeMoro napamerpa (cratuue- | 2 —c [IM-perynsitopom
CKOIi OmMOKO#) xapakrepusytoT- | 3 — ¢ II-perynstopom
ca ACP
12 | smeputenbHbIe TpeodpazoBare- | 1 — TOIBKO ISl K3MEPEHUS JaBICHUS
T TABJICHUSI MOTYT MIPUMEHSATHCS | 2 — JIsl H3MEpPEHHsI JTI000T0 MapaMeTpa, CBSI3aHHOTO
C 3aBUCHUMOCTBIO «CHUJIA / TIOLIA/Ib)
3 — KpoMe U3MEpEeHHs TaBJICHUS, TOJIBKO JUIS U3Me-
peHwus pacxoza
13 | IIpu cuHTe3e KOMOMHUpPOBaHHOH | 1 — Ha BXOJ 0OBEKTa
ACP paccmatpuBaroTcsi BapHaH- | 2 — Ha BBIXOJl OOBEKTa
THl TIOAKJIIOYEHHS] KOMIIEHCATO- | 3 — Ha BXOJ| pErysiTopa
pOB: 4 — BMECTO 3aJJaHUsl PETYISTOPY
14 | Kakoii crioco0 peryimupoBaHus 1 — npoccenupoBanHue
pacxojia 1ejaecoo0pa3Ho UCIoJb- | 2 — OaiilmacupoBaHKe
30BaTh, €Clu Tpedyercs odecrie- | 3 — HCIOJIB30BaHUE YaCTOTHOTO YIIPABICHHS ITPO-
YUTh IOCTHXKEHUE MOCTOSHCTBA U3BOIUTENILHOCTBIO TOOYIUTENS pacxoia
narnopa Hy = Hc (1 — Harueranue,
C - CETh)
15 | MarHuTosIeKTpUUECKUi Ta30- 1 - Bomopona
aHaIM3aTop MpeAHa3HaueH s 2 — K1caopoza
M3MEPEHUs] KOHIIEHTPAIUH CIe- 3 — oKcHIa cephl
JYIOLIMX BEIIECTBA C BBICOKOH 4 — okcuzia yriepoja
MarHUTHON BOCITPHUUMYHBOCTHIO:
16 | Yto Takoe KOMITIOHOBKAa KOHTpoJ- | 1 - MoHTax Mofysei KoHTposuiepa B mKad ymnpas-
nepa? JICHUS.
2 - Tonpko BBIOOp MoOayJnel CBsI3U C OOBEKTOM B
3aBHCUMOCTH OT COCTaBa KaHaJIOB BBOJA/BHIBOJA
uHpOpMaLUH.
3 - ®opmMupoOBaHUE COCTaBa MOYJIBHON CTPYKTYPHI
KOHTpOJUIEpa: BEIOOP IIEHTPATIBLHOIO MPOLIeccopa,
OJI0Ka MTUTaHWs, MOAYJIEH CBSI3U C OOBEKTOM H
BepxHeM ypoBHeM ACY.

4. Metoauuyeckue MaTepuaJibl /Ui ONpeaeeHUs] NMPOLEAYP OLeHUBAHUS 3HAHMIA,
YMEHHI U HABBIKOB, XapaKTEPHU3YIOILIUX ITANbI GOPMUPOBAHUS KOMIIETECHIIHI.

ITpomerxyTouHas aTTecTalys 1o AUCLUILIMHE TPOBOJIUTCS B COOTBETCTBUU C TPeOOBaHU-
svu CTO CIIGI'TU(TY) 016-2015. KC YKJIB. Iopsinok opraHu3ainuy 1 MPOBEJICHUS 3a4€TOB U
HK3aMEHOB.

[To gucuumuuHe MpOMEXyTOUHask aTTecTalus npoBoAuTcs B Gpopme 3auera. lllkana orne-
HUBaHUS Ha 3a4eTe - «3auéTy, «He3aueT». IIpnu 3TOM «3au€T» COOTHOCUTCS C MMOPOrOBBIM YPOB-
HEM COPMUPOBAHHOCTU KOMITETEHITHH.

BrinonHenue KypcoBOro mpoekTa mo JUCIHHILIMHE TPOBOJAUTCS B COOTBETCTBUU € Tpebo-
Banusimu CTO CIIGI'TU(TY) 044-2012. KC YKIIB. Bunasl yaeOnbix 3anatuii. Kypcosoit mpo-
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ekT. Kypcoas pabora. O6mue TpeboBaHusI.

5. KypcoBoii IpoeKT.

5.1 Yactp Ne 1 (mpoekTHas)

KypcoBoii mpoekT copMupoBaH C MENbI0 3aKPEIJICHHS 3HAHWMA, CBSI3aHHBIX C TEXHUYE-
ckuM odopmiieHreM coBpeMeHHbIX ACY M yMEHHH BBINMOJHATH CXeMbl aBToMatu3anuu. [Ipo-
€KTHasl 9acTh BKIIIOYAET pa3pabOTKy CXEMbI aBTOMATH3AI[UU TEXHOJIOTHICCKON YCTAHOBKOM.

Bonpocsl, pemiaembie B X0/1€¢ KypcOBOIo NPOEKTUPOBAHUA:

— pa3paboTarh ¢ UCIOJIB30BAHUEM KOHIICTIIINY PEATU3alliU [ICHTPATH30BAHHON CTPYKTYPBI
ACY ¥ ¢ npuMeHEeHUEM NPOrpaMMHUPYEMOT0 JOTHYECKOI0 KOHTPOJIEpa B KAUE€CTBE 3JIEMEHTA
CUCTEMBI, pean3yIoIero coop, 00padoTKy U BBIpaOOTKY YIPABIEHYECKUX PEIICHUN, COTIIACHO
[IpUJIaraeMoMy 3a/laHulo;

— BBINOJHUTH CTPYKTYPHBIN U MmapameTpudeckuii cuate3 ACP s yka3aHHOTO B 3aJlaHUU
KaHaJl yIpaBlICHUS;

— OTOOpaKEeHHUE HAa CXeME KOHTYPOB KOHTPOJIS, PETyJIUPOBAHUS U CUTHAIM3AIUH BBITOJI-
auth B coorBeTcTBHE ¢ [OCT 21.408-2013 u I'OCT 21.208-2013;

— 1oAoOpaTh U3 COBPEMEHHBIX TEMATHUECKUX KATAJIOTOB U CIIEIIUATU3UPOBAHBIX HHTEP-
HET-MUCTOYHUKOB TUITBI TEXHUYECKUE CPEJICTBA aBTOMATU3ALIMH, IJISl pealn3aliu pa3padoTaHHOU
CXEMBI aBTOMATHU3AINH, CHOPMHUPOBATH 3aKa3HYIO CIICH(DHUKAINIO HA CPEACTBA aBTOMATH3AIUY;

— chopmMHpOBaTh MOSCHUTEIBHYIO 3alIMCKY K TPOEKTHOM pazpaboTke.

B coctaB kypcoBOro npoekrta BXOJAT: MOSICHUTEIbHAS 3aMICKa, CXeMa aBTOMAaTH3allud 1
cnenudukanus. [loscHuTenpHAs 3amKucKka BKIIOYACT CIEAYIOIINE 00sI3aTeNIbHbIE Pa3/Ielibl: BBE-
JICHUE, OIMCaHUE TEXHOJOTMYECKOro MpOIlecca, aHAIN3 TEXHOJIOTMUECKOro Ipolecca Kak 00b-
€KTa aBTOMAaTH3aIlNH, OMMCAHNE CXEMbl aBTOMATU3alluH, 3aKa3Has crenudukais Ha npuoopsl U
CpeicTBa aBTOMATHU3AIMH, CIMCOK JIMTEPATYPHBIX UCTOUYHUKOB. OdopMmIIeHHE MOSICHUTEIBHON
3anmucku A0KHO ObITh B cooTBeTcTBUU ¢ CTII-CIIOI'THU 006-2009 «IloaroroBka u odopmie-
HUE€ TEKCTOBBIX aBTOPCKUX OPUTUHAIIOB IS U3TAHUS».

IIpumep BapuaHTa 3aJaHNs 110 KYPCOBOE NPOCKTHPOBAHHE:

Tewma: Pa3paboTka cxeMbl aBTOMAaTH3aIIUU MTPOIIECCa CYIITKU B KUTISAIIEM CII0€
Hcxoonvie danHnvle kK npoekmy:

1. kpaTkoe onmucaHue TEXHOJIOTMYECKOTO IMpollecca, YKa3aHHOro B KauecTBe 00OBEKTa aBTO-

MaTu3alun

TexHoJIOrHYEeCKas CXeMa 00beKTAa AaBTOMATH3AIMH
CyIIHIBHEIH are

BraskHs B annochepy
MaTepHal

~BL —
@01

TII
d,. = 100nm
IlepEHuHBE
BO3TYX
dy,=150mm @
. Cyxo#
BropHunei -

MaTep HEL
BO3IYX
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Cocmas mexnonocuueckou cxemwvl: KC — cymmnka kunsimiero cios; b1 u b2 — OyHkepsl BaXHOTO
U cyxoro MatepuaioB cootBeTrcTBeHHO; TII — Tomka; [TH1 u ITY2 — yacToTHBIE IPe0Opa3oBaTe-
nu; I1 — murarens; 1] — uukion; /I — apiMococ.

Onucanue TEXHOJOrH4eCKOro nmpouecca

CymmuibpHBIN arperat COCTOUT U3 ABYXKaMepHoU cymuiaku kursimero cios (KC), B Huxk-
HIOIO 4acTh KOTOPOH noaaercs u3 Tonku TII cymmuiabHbIi areHT (TOno4HbIN ra3). BiaaxHblil ma-
TepHal MOCTyIMaeT U3 MmpoMexyrounoro Oynkepa b1 B Bepxuioro nonosuny cymiku KC u mo-
CJIe CYIIKH B IICEBJOCKIKEHHOM COCTOSIHMM TocTynaet B OyHkep b2. OtpaGoTaHHBIN CymInib-
HBII areHT U3 BepXHEeH 4acTu CYLIWIKU MocTynaeT B HUKIOH L u mocne otnenenus teepaou ¢a-
36l cOpackiBaeTcs apiMococoM /| B atmocdepy. Ilpu aBromMaTu3amuy CyIIKH B KHIIAIIEM CIIOE
OCHOBHBIM II0Ka3aTejeM IIpoliecca SBISIETCS TeMIlepaTypa KHISIIEro ciosd. Perynupyronmm
BO3/ICUCTBUEM IpH CTAOWIM3ALMN TEMIIEPATyphl MOXET OBITh M3MEHEHHE pacxojia BIIAKHOTO
MaTrepuaia WM CYIIWJIbHOIO areHTa, Wi U3MEHEHHE TeMIepaTyphl nocienHero. boiee npen-
MIOYTUTEJIEH NEPBbIN BapUaHT, T.K. U3MEHEHUE M1apaMEeTPOB CYIIMJIBHOIO areHTa MOXXHO IpPOM3-
BOJUTH TOJIBKO B ONPEJEICHHOM, JO0JIbHO y3KOM JUAaIa3OHE TEMIIEpaTyp H3-3a TEPMOpa3IoxKe-
HUS MaTepuana.

Hopwmanbnas pabota cymmiok KC Bo3MoKHA TONBKO MPHU OMpPEIeICHHON BBICOTE KHIIS-
miero ciod. C 1enpio nojajep)KaHus 3aJaHHOTO 3HAYEHUS! 3TOTO MapaMeTpa CTaOMIM3UPYETCs
TUAPOJUHAMUYECKOE CONPOTUBIIEHUE CJIOA, T.€. IEepenaja JaBJICHUsS 0 U MOCIEe PELIETKH Mo-
CPEJICTBOM M3MEHEHHUS CKOPOCTH BPAIIECHUS AJIEKTPOJBUraTelIsl MuTaTels cyxoro marepuana Il,
UCIIOJNIB3YS JUISl ATOTO Mpeo0pa3oBaTesb YacTOThl. KpoMe 3THUX perynsiTopoB MpeaycMaTpuBaOT-
Csl TUIOBBIE Y3JIbl PETYJIMPOBAHUS HAYaJIbHOM TEMIIEpaTypbl CYIIMJIBHOIO areHTa, ero pacxo/a,
COOTHOUIEHUS PaCXOJ0B TOILJIMBA U IEPBUYHOTO BO31yXa.

2. OOmwmii BUA ypaBHEHHs] MaTEpUATBHOTO WM TEIUIOBOTO OanaHca s (HhOpMUPOBAHHUS
aHAJTUTUYECKOW MOJIeNTM 00bEKTa 10 33JaHHOMY KaHaJIy yIpaBlIeHHs
Kanaun ynpasnenusi: crabumu3zamys remnepaTtypsl T3 cymmiapHOTO areHTa, myremM n3menenus G3
— pacxosa BTOPUYHOro Bozayxa. OOBEKT cTtaTuyeckuil nmepBoro nopsaka. [lapamerpsl nepena-
TOYHOU (PYHKIIUU B O€3pa3MEpHBIX MepeMeHHBIX: Kodduiment ycmienus — 0,65; mocTossHHAs
BPEMEHHU 25 MUH, BpeMs 3anas3ablBaHus 4 MUH.

3. Ilepeuens 3aau U3MepeHUs, peryJIupoBaHUs U CUTHAJIU3AIMH, COTJIACHO KOTOPHIM
HE00X0IMMO pa3paboTaTh CXeMy aBTOMATH3AIMU U 001Iie TpeOOBaHUS K CTPYKTYpe
pa3pabaTbIBaeéMOil aBTOMAaTU3UPOBaHHOMU crcTeMbl yrpasieHus (ACY)

— BHIMONTHATE CXEMY aBTOMATH3AIMU Pa3BEPHYTHIM CIIOCOOOM.

— IlpuHATE NEHTPAIM30BAaHHYIO CTPYKTYPY CHCTEMBI YIPABJICHHUS C peau3alfieidl aJropuTMu-
YEeCKOTro 00ecreueHus] CUCTEMBI B BHJIE CIEIHATHN3UPOBAHHOTO MTPOTPAMMHOTO TIPOEKTa MpPO-
IrPaMMHPYEMOT0 JJOTHYECKOTO KOHTPOJLIEPA.

— IIpenycMoTpeTh mUT yrpaBiieHUs, HA KOTOPOM PACIOJIOKUTHh MOKA3bIBAIOIINE /UM PETrH-
CTPUPYIOIINE OJHO/MHOTOKaHAIbHBIE TIPUOOpPEI. BeiBecTH Ha MpHOOpPHI BU3yaTH3aIlH JIaH-
HbI€ TI0 OCHOBHBIM PETyJIUpPYEeMbIM IapaMeTpaM Mpoliecca.

— YCTaHOBHTP Ha IIUTE YIPABICHUS CPEICTBA AUCTAHIIMOHHOTO YIIPABJICHUS NCTIOTHUTEIBHBI-
MU yCTPONCTBAMH.

— IlepedyeHb KOHTYPOB KOHTPOJIS, PETYIUPOBAHUS U CUTHAIU3ALINN:

» Pazpaborarh KOHTYp peryaupoBaHUs COOTHOLICHHUS pacxonoB TorumBa F2 (5 M/a) u
nepBuyHOro Bozayxa F1 (15 M3/‘-I) IIyTEM U3MEHEHUS MOJAa4M pacxoja IepBUYHOTO BO3-
nyxa G1.

» Paspaborats koHTYp cTabmmm3aruu Temrepatypsl T3 (170 °C) cymmiasHOro areHTa, my-
TeM u3menenns G3 — pacxoza BTopudHOro Bosayxa (15-25 m*/a).

» Paspaborats KOoHTYp crabmim3anuu Temrepatypsl T4 (90 °C) B kumsmeM cjioe myTemM
U3MEHEHMs pacxojia BiakHoro Matepuaina. Ilogaua matepuana ocylecTBiseTcsl muTaTe-
nem [T41.
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» Paspaborats KOHTYp cTabuiam3anuu repernana nasieHus AP (0,05MIIa) Ha pemerke cy-
HIWJIKK TIyTeM M3MEHEHHs pacxoja cyxoro marepuana. OTdéop cyxoro marepuaia ocy-
niectBisiercs nuraresneM c I ¢ yactorusim npusoaom 1142,

» Ob6ecreuntsh TpeOyemoe paspsbkenue PS5 (-0,1 MIIa) B BepxHelt 4acTh CyIIMIKH, TIepe-
KpbIBas JINHUM JibiMococa G5.

» (OO0ecrneuynTh KOHTPOJIb CICIYIOIIUX TEXHOJIOTHYSCKUX MapaMEeTPOB: pacxo/ia CyIIHIbHO-
ro arenra (F6 = 22 M°/4); TemmepaTypsl OTpaGOTAHHOTO CymMIBHOTO arenta (T7 =
15°C).

» IlpenycMOTpeTh CUTHAIM3AIMIO OTKIOHEHUSI CICIYIONIMX TapaMeTPOB: BBIXOJ U3 3aJlaH-
HOT'O JIMana3oHa 3HAUYCHHUs TeMIepaTypbl Kumsmero ciost T4; pocT nepenaaa JaBieHUMA
Ha peuieTke cymuiaku AP.

» Paspaborarh cxemy 3amycka/ocTaHoBa JBUTaTelsl AbIMococa [ omepaTopom co muTa
yIpaBieHUs U ¢ paboueill CTaHIINH.

5.2 Yactp Ne 2 (pacueTHasi 4acTh)

Hcrnonp3ys onucaHue TEXHOIOTHYIECKOr0 00bEeKTa B BUJIC MPUAATOYHON QyHKIIMH, Tapa-
METpbl KOTOPOH NMPHUBEACHHI B 3aJaHUU 1. 2, U yKa3aHHBII BHJ 3aKOHA PETyJIHMPOBAaHMs COCTa-
BUTH CTPYKTYPY OJTHOKOHTYPHOI aBTOMaTHYECKOM CUCTEMbI peryiupoBanus. OOmuii BUa Mojie-
71 00BEKTa MPUBECTH B BHUJIE NH(POPMAIIIOHHOHN CXEMBI.

B cooTBeTcTBUM ¢ NpeATIOKEHHOM MpernoaBaTeieM METOAMKAaM BBIOJIHUThH pacyer ma-
pPaMETpOB peryiaTopa, MpoBecTH mapameTpuueckuii cuare3 ACP, npencraBuTh B BUIE TaOIUIIBI
U rpaMKOB NIEPEXOHBIX MPOLECCOB CPABHUTENLHBIA aHAN3 PE3yJIbTaTOB CHHTE3a IO MOKa3a-
TeJSIM KauecTBa (BpeMsi peryIupOBaHHs U [IepepPEryIUPOBaHHIE).

MonenupoBanue otkiuka ACP u nocrpoenue rpadukoB MepexoaHbIX MPOLIECCOB MOKET
OBITh BBINOIHEHO, B makeTe Excel (Microsoft Office), B cucreme nmxenepHoro pacuera Matcad.
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