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1 Iles1u ocBOEHUS TN CHMILTHHBI (MOYJI51)

- (opMupoBanue y 00ydJarOmuUXcs CIIOCOOHOCTH OMPENENSTh OOUIYI0 CXEMY CHUCTEMBI
ABTOMATU3UPOBAHHOTO U ABTOMATHYECKOTO YIIPABJICHUS XUMHKO-TEXHOJIOTHYECKIM MPOIIECCOM,
CPEICTBA TEKYIIETO0 KOHTPOJISI U PETYIMPOBAHUS TEXHOJIOTHYECKUX (DaKTOPOB

2 MecTo THCHHIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30oBaTe/IbHOI MporpaMMal

Jucuuninuza CucteMsl yIpaBieHUs] XUMUKO-TEXHOJIOTUYECKMMU MIPOLIECCAMU BXOJIUT B
yacTh y4eOHOro IUIaHa (OPMHUPYEMYIO YyYacTHMKaMHM OOpa30BaTENIbHBIX OTHOIIEHUI
00pa30BaTeIbHOI IPOrPaMMBI.

Jns  n3ydeHUs  JUCLUIUIMHBL  HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIAJICHUsA),
c(OpMHUPOBAHHBIC B PE3Y/IbTATE U3YUCHHSI JUCIUTUTUH/ IPAKTUK:

IIpoueccel 1 annaparbl B XUMUYECKOW M METAJTYPTHYECKOM TPOMBIIITICHHOCTH

YucreHHble METOIBI B PEIIEHUA MaTEMAaTUYECKUX MOJIEIIEH

3HaHus (YMEHMs, BJIAJIEHUs), IOJyYEHHbIE NPU MU3YyYEHUU JaHHOM IUCLMIIIMHBI OynyT
HEOOXOAUMBI JUIsl U3yYCHUS TUCIUILTNH/TIPAKTHK:

[ToxroToBka K Mporeaype 3aiiThl U 3alI1Ta BHITYCKHOW KBaTH()PUKAIMOHHOW paOOTHI

[Ipou3BoacTBEHHAs - HAyUHO-UCCIIEI0BaTeIbCKast paboTa

IIponsBoacTBeHHAas - IPEAIUIIIIOMHAs IPAKTUKA

IIpon3BoicTBEHHAS - TEXHOJIOIMUECKask (IPOU3BOICTBEHHO-TEXHOJIOTNYECKas) IPAKTHKA

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

AUCHUILINHBI (MOAYJIS) ¥ IJIAHUPYeMble Pe3yJIbTAThl 00y4eHu s

B  pesynbrare ocBoeHMs — AgucuMIUIMHBL  (Moayns) — «CucTeMbl  yIpaBJIEHUS
XMMHKO-TEXHOJIOTMYECKMMHU TIpOLIeCCaMU» O0YyYaroIuics AO0KeH o0safaTh ClelyroluMU
KOMIETEHIMSIMU:

Kon nanukaTopa WNHnukaTop TOCTHKEHUS KOMIIETCHITUN

[MIK-1 CnocobeH pa3pabaThiBaTh CpEICTBA aBTOMATH3AIMU JUISI XUMHUKO-TEXHOJOTHYECKUX
IPOIIECCOB

IK-1.1 Onpenensier  oOHIyl0 CXeMy CHCTEMbl aBTOMAaTH3MPOBAaHHOTO U
ABTOMATHYECKOTO YIPABJICHUS XUMHUKO-TEXHOJOTHYCCKUM TIPOIECCOM,
CpeICTBa TEKYIIEro KOHTPOJS ¥ PEryJIupOBAaHUS TEXHOJIOTHUECKUX
(akTopoB




4. CTpyKTypa, 00bEéM H coaep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas Tpy10€MKOCTh JUCIUIUIMHBI COCTAaBIsieT 3 3a4eTHBIX enuHuil 108 akaa. gacoB, B TOM

YUCIIC:

— KOHTaKkTHas padora — 19,1 akaz. 4acos:
—aynuropHas — 19 akan. 4acos;
— BHeaynutopHas — 0,1 akan. yacos;

— caMocTosTeNnbHas pabora — 88,9 aka. yacos;
— B (hopMe MpakTUIECKOM moaroToBku — 0 akaj. 4yac;,

®dopma aTTeCTalUu - 3a4ET

3aJIaHU

AynutopHast ) =
o | KoHTaKTHAs pabora E 3 dopma TeKyIIEero
=
5 B aKajl. 9acax 3 Bun KOHTDOJIS
Pasnen/ Tema 3 ( A ) g2 . Kon
S g ©|caMoCTOATEeNnbHOMN | ycIIeBaeMOCTH U
JACIATUTAHBL 3 [ .. | KommeTenIM
O 2 £ paboThI MIPOMEKYTOUHOM
nab. |mpakr. | 5 & ATTeCTAIIH
Jlek. = I
3aH. | 3aH. |O &
1. OcHOBHBIEC TIOHSITHS U ONpEACICHUS
ABTOMAaTHKH
CamocrosTenbHOe
1.1 BsexeHue B  CHCTEMEI
TIpaBJICHUS H3YyHcHHIe
11/151141(0 I —— 3 yueOHOI u cobecenoBaHme IK-1.1
HayJHOU
npoleccaMmu
JUTEPATYPBHI.
CamocrosTensHOE
1.2 OcHOBHbIE TEpPMHUHBl H HEVACHUC
ONpeleNieHNs] TIPH  YIPaBICHUA Yoot
y4aeOHOU 1
XAMHKO-TEXHOJIOTHIECKUMHU o
Hpomeccami S PE— 4 Hay4YyHOU cobeceloBaHue TIK-1.1
p ’ p 3 JUTEPATYPHI.
yIpaBJIEHUS. Knaccudpuxanus
[Noaroroska k
CHCTEM YIPaBJICHUS
cobece0BaHHIO
CamocrosTenpHOe
n3yveHue
1.3 Tlomstme, cTpykTypa W yueOHOil u
(dhyHKIUH ACYTIL 2 HAYYHOM cobeceoBaHme TK-1.1
MukpomnporeccopHasi TEXHHKa JUTEPATYPBHI.
INoaroroska k
coOeceI0BaHuIO
Hroro mo pazneny 9
2. MeTpoJioruyeckue XapakTepUCTUKA
KOHTPOJIbHO-M3MEPUTETBHBIX
pudopoB
CamocrosTenpHOe
U3ydeHHe
2.1 OcHOBHBIE TEPMUHBI U yueOHOIt n
OIIpeeNeHHs METPOJIOTHU. BubI Hay4HOI
" METOIBI H3MEpPEHUI JUTEPATYPBHI.
¢usmyeckux BeaumduH. OCHOBHBIE IMoaroToBka K coBeceoBate
METPOJIOTHYECKHE ul 3 5 | cobecenoBanuo, et OBaHI/ICD IK-1.1
HEMETPOJIOTHYECKUE MOJrOTOBKA K P
XapaKTEePUCTUKH IIPAaKTHYECKOMY
KOHTPOJIbHO-U3MEPUTETbHBIX 3aHATHIO.
npubopoB Beinonnenue
pacyeTHbIX




2.2 Knaccuduxanus
U3MEpPEHUH U

MOTpeHOCTEN
CPEICTB U3MEPEHUN

CaMocTosATeIbHOS
H3y4eHue
yueOHOI
Hay4JHOU
JUTEPATYPBHI.
IToaroroBka
cobeceI0BaHMIO,
MOJrOTOBKA K
MIPAKTHYECKOMY
3aHATHIO.
Brimonaenne
pacyeTHbIX
3aJIaHUK

cobecenoBanme,
TECTUPOBAHUE

IK-1.1

2.3

HubopManmoHHO-M3MepUTENbHBIE

CHUCTCMBI

CaMocCTOsATENBHOE
U3yUYCHHE
y4eOHOI
HayJHOU
JUTEPATYPHI.
ITogroroBka k
cobecenoBaHnIo0

cobecenoBanme

MK-1.1

Hroro no pazneny

12

3. Meromel M cpeacTBa HM3MEpEHHS

napaMeTpoB
nporecca

TEXHOJIOTUYCCKOT'O

3.1 Usmepenune TeMneparypsl

CaMocCTosTeNbHOE
U3yUYCHHE
yueOHOIl u
HayJHOU
JUTEPATYPBHI.
[Moaroroska k
cobeceI0BaHuIo,
MOJITOTOBKA K
NPaKTUYECKOMY
3aHATHIO.
[ToaroroBka
TECTUPOBAHHMIO.

TECTHPOBaHHE,
OTYET 110
MIPAKTHUECKOI
pabore

MK-1.1

3.2 U3amepenue TaBieHUs

CaMocTosTeNbHOS
H3y4eHUe
yueOHOil u
Hay4HOU
JUTEPaTypBHI.
IlogroroBka k
cobeceI0BaHuIo,
MOJArOTOBKA K
NPaKTUYECKOMY
3aHATHIO.
ITonroroBka x
TECTUPOBAHUIO.

TECTUPOBaHMUE,
OTYeT 1o
MPaKTUYECKOU
pabore

IK-1.1

3.3 Usmepenue pacxoja

CaMoCTOSITENbHOE
U3yuCHHE
yueOHOI u
Hay4YHOU
JTUTEPaATYPHIL.
ITogroroBka k
cobece0BaHuIo,
MOATOTOBKA K
TIPaKTHIECKOMY
3aHATHIO.
ITonroroBka x
TECTUPOBAHUIO.

TECTHPOBaHHE,
OTYET IO
MPaKTHYECKOU
pabote

IK-1.1




3.4 13mepeHue ypoBHS

CaMoCTOsATENBHOE
U3yUYCHHE
yueOHOI
Hay4JHOU
JIUTEPATYPBI.
IToaroroBka
cobeceI0BaHMIO,
MOJATOTOBKA K
MIPaKTHYECKOMY
3aHATHIO.
ITogroroBka k
TECTHPOBAHHMIO.

TECTUPOBaHMUE,
OTYeT 1o
NPaKTUYECKOU
pabote

IK-1.1

Uroro mo pazneny

12

4. OCHOBBI TEOPHH aBTOMAaTHYECKOTO

yIpaBJIeHUS

4.1 Crarnueckue u

JUHaAMHUYCCKUEC

o0bekTa ympaBleHHUS. THIIOBEIE
AJIEMEHTApHBIE 3BEHbS

XapaKTCPpUCTUKN

10

CaMOCTOSTENbHOE
H3y4eHUE
yueOHOI u
Hay4HOU
TUTEePaTyPHI.
IToaroroBka k
cobeceI0BaHuIo,
MOJATrOTOBKA K
NPaKTUYECKOMY
3aHATHIO.
ITogroroska
Tpe3eHTalNN.
IToaroToBka k
TECTUPOBAHHUIO

cobecenoBanme,
OTYET 110
MIPAKTHUECKOI
pabote, ipoBepka
TpEe3CHTAIIUH,
TECTUPOBAHNE

MK-1.1

4.2 YacroTHbIE

00beKTa yIpaBIeHUs

XapaKTEPUCTUKN

10

CaMOCTOSITENbHOE
H3y4eHue
yueOHO# 1
Hay4HOU
JTUTEPaTypPHI.
IToaroroBka k
co0eceI0BanMmIo,
MOJTOTOBKA K
TIPaKTHIECKOMY
3aHATHIO.
ITogroroska
TIpe3eHTaINN.
ITogroroBka k
TECTUPOBAHUIO.

cobeceioBaHue,
OTYET 0
MPaKTHYECKOU
pabote, mpoBepka
MIpe3eHTallNY,
TECTHPOBaHHE

IK-1.1

4.3 Tumossie

peryarpoBaHus

3aKOHBI

21

CaMoCTOSTENbHOE
H3y4eHue
y4aeOHOI 1
Hay4IHOM
JTUTEPaATYPHIL.
ITogroroBka k
cobecel0BaHuIo,
MOJTOTOBKA K
TIPaKTHIECKOMY
3aHATHIO.
ITonroroska
TIpe3eHTaINN.
ITogroroBka k
TECTUPOBAHUIO.

cobeceioBaHue,
OTYET MO
MPaKTHYECKOU
pabote, mpoBepka
MIpe3eHTAallNY,
TECTHPOBaHHE

IK-1.1

Wroro no pazneny

15

41

5. CxeMbl

aBTOMaTU3alu

TCXHOJIOTMYCCKUX MTPOILECCOB




CaMocTosATeIbHOS

U3yUYCHHE
yueOHOI
Hay4JHOU

JIUTEPATYPBI.

IToaroroska cobecenoBanme,
5.1 OCHOBBI TIOCTPOCHHS CXEM

cobeceIOBaHHUIO, | BBICTYIJICHHE Ha
aBTOMAaTH3aLUuU
4 149| mnoxaroroska K CeMHHape, cliaua TIK-1.1
XAMHKO-TEXHOJIOTHUECKHX
MIPAKTUYECKOMY JIOMAIITHETO
MPOLIECCOB
3aHATHIO. 3a/1aHus
IToaroroBka k
CEeMHUHApY.
TToaroroska
JIOMAIIHETO
3a/1aHus

Hroro no paszneny 4 14,9
Uroro 3a cemectp 19 (88,9 3a4éT
Hroro no aucumruinye 19 (88,9 3a4er




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

[IpoekTupoBanue oOyueHus: CTPOUTCS HAa OCHOBE CIIEAYIOIINX MPUHIUIIOB!

- o0yueHue Ha OCHOBE MHTETpallK C HAyKOW 1 TPOU3BOJICTBOM;

- mpodeccHOoHaNbHO-TBOpYECKast HAPaBJIEHHOCTh 00 yUeHHS;

- OPUEHTUPOBAHHOCTH OOYUYECHHSI HA TUYHOCTH;

- OpHEHTHPOBAaHHOCTb OOYYEHHS Ha pa3BUTHE ONbITA CaMOOOpa30BaTEIHLHOMN
JESTEIbHOCTH OYAYIIEeTo CIeUaINCTa.

JUist TOCTMXKEHUS TUIAHUPYEMBIX pe3yJIbTaTOB OOYYeHHUs, B AUCHUILIHHE «CHCTEMBI
yIOpaBICHUS XUMUKO-TEXHOJIOTMYECKUMHU MPOLECCAMM» HCHOJIb3YIOTCS 00pa3oBaTelbHbIC
TEXHOJIOTUH:

1. TpapuunoHHbIE 00pa30BaTEIbHBIC TEXHOJIOTHH: IPAKTUUECKOE 3aHATHE, CEMUHAP.

2. TexHnomoruu MpoOIEMHOT0 OOYYEHHUs: MPAKTHUECKOE 3aHATHE B (OpMe ceMUHapa U
JIOMaIlTHee 3aJjaHKe, HallpaBJIEHHOE Ha pelIeHHe KOMILJIEKCHOM yueOHO-T103HaBaTeIbHON 3a/1a4H,
TpeOyroIIel OT CTy/IeHTa IPUMEHEHNS KaK HayYHO-TEOPETUUECKUX 3HAHUH, TaK U MPAKTUYECKUX
HABBIKOB.

3. VHTepaKkTHBHBIE TEXHOJOTHH: CEMHUHApP-AMCKYCCHA — KOJUIEKTHBHOE OOCYXIECHUE
KaKoro-iaubo CropHOTo BOIpoca, mpoOiieMbl, BBISBIEHHE MHEHUH B rpyme. M3i1o0xeHune npodieM
U X COBMECTHOE pEIlICHUE.

4. UndopmaninoHHO-KOMMYHUKAIIMOHHBIE 00pa30oBaTellbHbIE TEXHOJIOTHH: IPAKTUYECKOE
3aHATHE B (OpPME TMPE3CHTAIMH — TPEACTABICHUE pE3yJIbTaTOB C HCIOJIb30BaHUEM
CHEIMAIM3UPOBAHHBIX TPOTPAMMHBIX CpE.

6 YueOHO-MeTOAUUECKOE 00eciedeHHe CAMOCTOSITeJIbHOI PadoThl 00yYa0IIMXCS
[TpexncraBneno B mpuioxenun 1.

7 OueHOYHBIE CPeACTBA /1Jisl IPOBeeHHs POMEKYTOUHOI aTTecTAlMN
[IpencraBneHbl B IPUIIOKEHIH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecredeHrue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. CoBpeMeHHbIE CHCTEMbl aBTOMATH3ALMK U yIpaBieHus . ydeOHoe mocodbue / C. M.
Anpnpees, E. C. PabuukoBa, E. 0. Myxuna, T. I'. CyxonocoBa ; MI'TY. - Maruuroropck :
MI'TY, 2015. - 1 snmektpoH. ont. auck (CD-ROM). - 3arm. ¢ turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=71.pdf&show=dcatalogues/1/112396
3/71.pdf&view=true (nata oopammenus: 02.05.2023). - MakpooObeKT. - TeKCT : AIEKTPOHHBIH. -
Ceenenus noctynHsl Takxke Ha CD-ROM.

2. Caxun, C. I'. Cpencta aBTOMaTHYECKOI0 KOHTPOJISI TEXHOJIIOTHYECKUX MapaMeTpoB !
yueOnuk / C. I'. Caxun. — Cankr-Ilerepoypr : Jlamp, 2014. — 368 c. — ISBN
978-5-8114-1644-8. — Tekcr : anektpoHHbIi // JlaHb : 371€KTpOHHO-OMONMMOTEYHAs CHCTEMa. —
URL.: https://e.lanbook.com/book/50683 (mata oopamienns: 02.05.2023). — Pexum goctyma: s
aBTOPH3. IOJIb30BATEIIEH.

0) lomotHuTeIBLHASI TUTEPaTypa:

1. Bboukapes, B. B. Ontumuszanus XUMHKO-TEXHOJOTHYECKUX IPOLIECCOB | YydeOHOE
nocobue as By3oB / B. B. BoukapeB. — Mocksa : U3natensctBo FOpaiit, 2020. — 263 ¢. —
(Beicuiee oopazoBanue). — ISBN 978-5-534-00378-9. — Tekcr : anexrponnsiii // DBC HOpaiit
[caitt]. — URL.: https://urait.ru/bcode/451320 (mata obparenus: 02.05.2023)

2. bonnapesa, A.P. UndopmanimoHHbIE TEXHOJIOTHH B METAJUTYpruu : yue0. nocoodue /A.P.
bonnapera, B.B. I'pe6ennukoBa, E.C. Ps6unkoBa. — Marautoropck: M3a-80 MarHuToropck. roc.
TexH. yH-Ta, 2014. — 177 c. — Tekcr : HenocpencTBeHnbIi (10 3k3.)



https://urait.ru/bcode/451320

3. IMapcynkun, b.H. JlokanbHble cTaOMIM3UPYIOLIHE KOHTYPbI aBTOMATUYECKOTO YIPABICHUS B
ACY TII npomsbimennoro npou3Bojctsa: moHorpadus /b.H. Ilapcynkun, C.M. Annpees, O.C.
Jlorynosa, T.Y. AxmeroB. — Maraurtoropck: M3a-B0 MaruuToropck. roc. Texs. yH-ta, 2012. —
406 c. — TekcT : HenocpeacTBeHHbIH (9 7K3.)

4. AHanu3 0OBEKTOB B XMMHYECKOH IMPOMBIIUICHHOCTH : ydeOHoe mocodue / 3. U.
Koctuna, C. A. KpsumoBa, T. M. Kynukoa, U. B. Ilonypko ; MI'TY, kadp. XTudX. -
Marnutoropck, 2009. - 49 c. : Tabn. Tekcr : HenocpeacTBenHbli (10 9k3.)

5. N'aptman T. H. OCHOBBI KOMIIBIOTEPHOTO MOJEIUPOBAHUS XUMHKO-TEXHOJIOTHUECKUX
npoiieccoB: yueoHoe nocobue / T. H. I'aptman, . B. Kitymun. - M. : Akagemkuura, 2008. - 415
C.: mi., Tabm. - Tekcr : HemocpeacTBeHHbi. (10 3K3.)

6. becanoB A. B. 3ajmayHuK 1o cucTeMaMm YIpPaBICHHS XUMHUKO-TEXHOJIOTHYECKUMHU
nporieccamu: yueonoe mocooue / A. B. becrianos, H. U. Xapuronos. - M. : Akagemkuura, 2005. -
307 c. : mi., rpad., cxemsbl, Ta0. TekcT : HenocpeacTBenHbii (10 3k3.)

7. lllummapes B. 0. Texunueckue uameperust 1 npuoopsl: yueonuk / B. 0. IIummapes.
- M. : Akagemus, 2010. - 384 c. : un., rpad., cxemsl, Tabdmn. - (Beicmee npod. obpazoBanue :
ABTomaru3aius u ynpasieHue). TekcT : HenocpenctBeHnblit (10 7k3.)

8. MyxwuHa, E. 1O. IIpoekTupoBaHre aBTOMAaTU3HPOBAHHBIX CUCTEM: KOHCIIEKT JICKITHH :
yaeonoe nocodue / E. F0. Myxuna ; MI'TVY. - Marautoropck : MI'TY, 2014. - 1 351eKTpoH. OrIT.
JICK (CD-ROM). - 3arun. c TUTYIL JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1154.pdf&show=dcatalogues/1/1121
181/1154.pdf&view=true = (mata oOpamenus: 02.05.2023). - MakpooObekr. - Tekct
ANEKTPOHHBIN. - CBefienus AocTynHbl Takxke Ha CD-ROM.

9. Ilapcynkun, b. H. ABTomaru3anuss TEXHOJIOTMYECKHX ITPOLIECCOB M IPOU3BOJICTB.
Kokcoxumuueckoe nmpousBoacTBo : yueOHoe mocobue / b. H. ITapcynkun, T. I'. CyxoHocoBa. -
Marautoropck  :  MITY, 2015, - 226 c. :  wn, T1abn. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=900.pdf&show=dcatalogues/1/11188
40/900.pdf&view=true = (mara oOpamenus: 02.05.2023). - Makpooobekt. - Tekcr
aneKTpoHHbIH. - ISBN 978-5-9967-0586-3. - VimeeTcs neyaTHsblif aHasor.

10. Mapcynkun, b. H. ABToMaTH3amus TEXHOJIOTHYECKHX MPOIECCOB M IPOU3BOJICTB B
Mertamutyprud : yueonoe nmocobue / b. H. [lapcynkun, C. M. Aunpees, E. C. Ps6unkosa ; mox pe.
b. H. IMapcynkuna ; MI'TY, [kad. [IKuCY]. - Marautoropck, 2011. - 151 ¢. : un., Tabmn. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=482.pdf&show=dcatalogues/1/10877
45/482.pdf&view=true  (mara oOpamenus: 02.05.2023). - Makpooobekt. - Tekcr
ANEKTPOHHBIN. - IMeeTCs meyaTHbIN aHaJor.

B) MeToanyeckne yKazaHus:

1. Myxuna, E. FO. ABromaTu3aiius TEXHOJIOIHYECKHX TporeccoB . mpaktukym / E. 1O.
Myxuna, A. P. bongapesa ; MI'TY. - Marauroropck : MI'TY, 2017. - 110 c. : ui., Tabi1., CXEMBI. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3507.pdf&show=dcatalogues/1/1514
313/3507.pdf&view=true  (mara oOpamenus: 02.05.2023). - MakpooObekr. - Tekcr
ANEKTPOHHBIN. - IMeeTCs meyaTHbIN aHajaor

2. I'pebennukoBa, B. B. Texunueckue usmepeHus u mpuodopsl: yaedHoe mocodue / B. B.
['pebennukoBa, M. B. Beuepkun ; MI'TY, [kad. DudC]. - Maraurtoropck, 2014, - 150 c. : uin.,
CXEMBI. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=817.pdf&show=dcatalogues/1/11163
27/817.pdf&view=true (mata oOpamenus: 02.05.2023). - Makpooobekr. - Tekcr
aneKkTpoHHBIH. - ISBN 978-5-9967-0543-6. - VimeeTcs neyaTHblif aHasor.

3. Metoanueckue yka3zaHusl MO BBIIOJIHEHUIO Psiia MPAaKTUYECKUX paboT MpecTaBIeHbI B
PUIOKEHUH 3.



https://magtu.informsystema.ru/uploader/fileUpload?name=1154.pdf&show=dcatalogues/1/1121181/1154.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1154.pdf&show=dcatalogues/1/1121181/1154.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=900.pdf&show=dcatalogues/1/1118840/900.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=900.pdf&show=dcatalogues/1/1118840/900.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=482.pdf&show=dcatalogues/1/1087745/482.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=482.pdf&show=dcatalogues/1/1087745/482.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3507.pdf&show=dcatalogues/1/1514313/3507.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3507.pdf&show=dcatalogues/1/1514313/3507.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=817.pdf&show=dcatalogues/1/1116327/817.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=817.pdf&show=dcatalogues/1/1116327/817.pdf&view=true

r) [Iporpammuoe obecneuenue u UHTepHeT-pecypcebi:

IIporpammHoe o0ecnieuenmne

HaunmenoBanu N

<TI0 Ne noroeopa Cpok IeHCTBHS JTUIICH3UH
7Zip CcBOOOIHO OECCPOYHO
FAR Manager |cBo6oaHO OeccpoyuHO
Epay_3ep CcBOOOHO GeccpodHO
Mozilla pacupocTpaHse
Scilab CBOOOTHO
Computation |pacmpocrtpanse O6eccpouHo
Engine moe [10
Bupryanshslii
CTCHJT CHCTEMBI
ABTOMATHYECK |CBHACTCIILCTBO BGeccpouHo
oro Ne2013612340
yIIpaBICHUS
TEXHOJIOTHYEeC

IIpodeccnonanbubie 0a3bl JAHHBIX U HHPOPMAIMOHHBIE CIIPABOYHbIE CUCTEMbI

HasBanue xkypca

CcrlUika

Wudopmanvonnas cucrema -
HopmaTtuBHbIE mpaBOBBIE aKTHI,
OpraHU3aIMOHHO-PACTIOPSAIUTEN
bHBIE TOKYMEHTBI, HOPMAaTUBHBIC
U_METOAMYECKHE JOKYMEHTBI U

https://fstec.ru/normotvorcheskaya/tekhnicheskaya-zashchita-i

nformatsii

ApXWB  Hay4HBIX KYpPHaJOB
«HanunonanbHbIN
3JEKTPOHHO-HH(OPMAIMOHHBIH

https://archive.neicon.ru/xmlui/

MexnyHapoaHas pedepaTuBHas
U TIOJIHOTEKCTOBAsI CIPAaBOYHAs
0a3a JaHHBIX HAayYHBIX M3JIAHUI

https://www.nature.com/siteindex

Mexrynaponmas 6asa http://link.springer.com/

ITIOJTHOTCKCTOBBIX KYpHaAJIOB

YHuBEpCHTETCKAs https://uisrussia.msu.ru

nH(GOPMAITMOHHAS cucTeMa

DIIEKTPOHHBIE pecypcsl ) . 5 _
cubmiorexn MITY s LI https://magtu.informsystema.ru/Marc.html?locale=ru
Poccuiickas  ['ocynmapcTBeHHas

oubanoreka. Karanoru

https://www.rsl.ru/ru/4readers/catalogues/

denepanbHOE TOCYIAPCTBEHHOE

OF0/KETHOE yupexxnenne|URL: http://www1.fips.ru/
«DenepalbHbIil HHCTUTYT

Mrdopmanuonnas cHCTEMA - URL.: http://window.edu.ru/
EmmHoe oOkHO gocTtyma K

ITouckoBast cucrema AKaIIeMI/IH
Google (Google Scholar)

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

HammmonansHas
uH(OPMaIMOHHO-aHAIUTUYECKA
s1 cucTeMa — POCCUNMCKUN MHIEKC

URL: https://elibrary.ru/project risc.asp
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DnexkTpoHHas 0aza MepUOAMUYECKUX u3gaHuii East View
Information Services, OO0 «MIBUC»»
9 MaTtepHaJbHO-TEXHHYECKOE 00ecTeueHne TUCIUTLIHHBI (MOLYJIs1)

https://dlib.eastview.com/

MarepuanbHO-TEXHHUECKOE 00ecrieueHre JUCIUTUINHBI BKITIOUACT:

1. YVueOnas aynuTopus AJis IPOBEIECHUS IPAKTUUECKUX 3aHATUN: KOMIIBIOTEPHBIN KJIacc
(ayn. 448)

[epconanbubie KoMmbroTepsl ¢ nakerom MS Office, Beixogom B HTEpHET U ¢ 10CTYIIOM
B 3JIEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTeNbHYIO Cpe/ly YHUBEpCUTETA

2. YyeOHast ayauTopusi [UIA TIPOBEICHUSA MPAKTHUECKUX paboT: saboparopus
METPOJIOTHM M TEXHOJOTMUCCKUX H3MepeHuit (aym. 452): mabopaTopHble YCTaHOBKH IS
BBITOJIHEHUS IPAKTUIECKUX PAOOT:

- mabopaTtopHblii cTen] «M3MepeHue pacxo/ia razay;

- maboparopusiii crena «IloBepka Tepmomnapy;

- nabopatopusiii creny «IloBepka mpubdopa duck-250, noromerpa 111-4540/1 u npubopa
A-566»;

- nabopatopusiii creny «Mcnbitanue u noepka KCII-3, Bonbtmerpa 111-4540, npubopa
Huck-250»;

- mabopaTopHblii cTeH 1 «M3MepeHue ypoBHS KUAKOCTENH»;

- mabopatopHbIi cTeH «3MepeHne ypoBHS ChITYYHX MaTepHAIIOBY;

- mabopatopHslii cten «IIpeobpazoBarenu gaBnenus Merpany;

- nabopatopublii cTeHn «CTaTHYeCKHMe W JAMHAMHYECKHE XapaKTEPUCTHKU OOBEKTa
yIpaBICHUS

. Ilomemienust 1y1st CaMOCTOSITEIIbHON paOOThI 00 yHaIOIIIHXCS

[TepconanbHbie KoMITbIOTEPHI ¢ TakeTrom MS Office, Beixoa0M B UHTEpHET U ¢ 10CTYIIOM
B 3JIEKTPOHHYIO HH(OPMAaLIMOHHO-00pa30BaTENbHYIO CPElY YHUBEPCUTETA

4. YdeOHble ayTUTOPUH JUIS TPYMIOBBIX U WHIUBUAYAIbHBIX KOHCYJIbTAIMH, TEKYILEro
KOHTPOJIS U TPOMEKYTOUHBIX KOHCYIIbTaIui (ay. 448)

Jlocka, MylIbTUMEAUNHBIN TPOEKTOP, JKPaH

5. llomemenue s XpaHeHUS M NPO(UIAKTUYECKOrO OOCTYKUBaHUS Y4eOHOTo
obopynoBanus (ayn. 445)

Crennaxku Ui XpaHeHHs y4eOHO-METOAMYECKHIH TOKyMEHTAIHN


https://dlib.eastview.com/

[Tpunoxenue 1

YueOHO-MeTOANYeCKOe o0ecTieYeHrne CAMOCTOSITeIbHOI padoThl 00y4yarouxcs

[To nucnumnmnae «CUCTeMBI YIIpaBICHHUS] XUMUKO-TEXHOJIOTUYECKUMU TPOLIECCAMU
IpeyCMOTPEHA ayIUTOPHAs U BHEAYUTOPHAS CAMOCTOATENIbHAS Pab0Ta 00yUJarOIIIXCsl.

AyIuTopHas caMOCTOsITeNIbHas paboTa CTYAEHTOB MPEAIOoJIaraeT peleHe TECTOBBIX
3aaHuil 1o paszaenaM «MeTpoIoruueckue XapakTepUCTUKH KOHTPOJIbHO-U3MEPUTEIbHBIX
npuOopoB», «MeToabl U CpeACcTBa U3MEPEHUS TaPaMETPOB TEXHOJIOTMUECKOI0 IIpoLeccay 1
«OCHOBBI TEOpPHUH ABTOMATUUYECKOTO YIIPABJICHUS.

[Ipumep Tecra no pasaeny «Memponozuueckue XapaKmepucmuKku
KOHMPOJIbHO-UIMEPUMENbHBIX NPUOOPOE) .

1. JlomycTuMasi OTHOCHTENIbHAS OTPEITHOCTh U3MEPEHNUS TOKa 7,5 A aMIiepMeTpoM Kiacca
TOYHOCTH 1,5 ¢ BepxHUM nepeaenom usmepenus 10 A coctaBiser. ..
a) 4%

0) 2%
B) 1%
r) 3%

2. Ecnu HeoOX0IMMO KOHTPOJIMPOBATh HAMpPsKEHHUS ¢ TOYHOCTHIO 70 0,1 B, To BoapT™MeETp
cJemyeT BEIOMpATh ¢ 1IEHOH AeneHus .....B
a) 0,1

6) 0,01
B) 0,05
r) 1,0

3. Ecnu mpu noBepke ammepmerpa ¢ mpeaeaoM usMmepeHus 5 A B Toukax 1, 2, 3,4, 5 A
MOJTYYIJIH CJICTYIOIITHE TTOKa3aHusi 00pas3ioBoro mnpuodopa coorBercTBeHHo 0,95; 2,07;
3,05; 4,08; 4,95; To KIacc TOYHOCTH aMIIEPMETPA PABEH:

a) 2,5

0) 1,5
B) 1,0
r) 0,5

4. VI3amepeHus HalpsHKEHUS U CHITBI TOKA aMIIEPMETPOM U BOJIBTMETPOM Ha3bIBAIOTCS
a) COBMECTHBIC

0) COBOKYITHBIE
B) KOCBEHHbIE

T) IpsIMbIE



10.

HerouHocTh rpagynpoBKu mpuOopa SBISETCS HCTOYHUKOM ... IOTPEITHOCTH
a) IMHAMHYEeCKOU

0) HHCTPYMEHTAJIBHOMN
B) METOIMYECKOM
I') CYObEKTUBHOU

[ToBepka, mpu KOTOpOW OIPEACNSIOT METPOJIOTUUECKHE XapaKTEePUCTUKU CPEACTBA
M3MEPEHUM, MPUCYIIME eMY KaK €MHOMY I€JI0MY, Ha3bIBalOT. .. moBepkoit CU
a) MTHCTIEKIIMOHHOM

0) BHEOUepeIHOM
B) IEPBUYHOU
') KOMIUIEKCHOM

B cucreme Sl xonmyectBo BemecTBa 0003HayaeTcs. . ..
a)L

0) Q
B) N
r)J

Jns usmepeHust Toka 7 A ¢ OTHOCUTENbHOW MOTPEelIHOCThI0 2% ciexyeT BbIOpaTh
ammnepMerTp ¢ npeneiaoM nsmepenus 10 A u kiiacca TOYHOCTH. ...
a) 0,5

0) 1
B) 1,5
r) 2,5

Ecnmu  Hambonbmass abcoyioTHas MOTPELIHOCTh MPU  U3MEPEHUM  HampsKeHUs
MUJUTMBOJIBTMETPOM C nipesesioMm u3mepenus 100 mB npu n3mepenuun Hanpsoxenus 20 mB
cocrasiisieT 1,2 MB, To Ki1acc TouHOCTH TPUOOpPa paBeH

a) 1,0

6) 0,5
B) 1,5
r) 0,05

PazHocTh mokazanuii mpubopa B OJHOM M TOW e TOYKE AMANA30HAa M3MEPEHUU IpH
IJIABHOM MOJXO€ K 3TOH TOUKE CO CTOPOHBI MEHBIINX U OOJIBIINX 3HAUEHUIN H3MepseMOit
BEJINYUHBI

a) BapHalus MoKa3aHui

0) 4yBCTBUTEILHOCTh
B) IPpaIyupOBOYHAs XapaKTEPHCTUKA

I') IOPOT YyBCTBUTEIBHOCTU



11.

12.

13.

14.

15.

16.

W3mepuTenbHblii pubOp (IaT4uKe), BBIXOJHBIM CUTHaJIOM kotoporo siBisercs DJIC,
(YHKLIMOHAJIBHO CBSI3aHHASA C U3MEPSAEMON BEIMYMHOM Ha3bIBAETCS
a) UpOBHIC

0) aHaJIOTOBBIE
B) T€HEPATOPHbIC
I') IapaMeTpUIECKHe

duznueckas BeIMYHHA, BXOJIIAs B CUCTEMY BEJIMYMH U ONpeieisieMasl 4epe3 OCHOBHBIC
BEJIMYMHBI 3TOH CHUCTEMBI, HA3bIBACTCA
a) JorapupMuyecKue

0) OTHOCHUTEIIbHBIC
B) MPOM3BOIHbBIE
T') IONIOJIHUTEIbHBIE

MoyibHBI IPUHIIMT KOHCTPYUPOBAHUSI CUCTEM — PE3yJIbTAT Pa3BUTHSI. . .
a) CUMILTH(UKAITIT

0) yHuukanum
B) TUTIHU3AIUU
T') arperaTupoBaHUs

MynbTUMETp TPH HU3MEPEHHH OJJIEKTPUYECKOM €EMKOCTHM Kjacca To4HocTh 2/1 Ha
nuanasone 10 2 Mk® mnokassiBaer 0,8 Mk®. [lpexgen nomyckaemMoll OTHOCUTEIBHOM
MOTPEITHOCTH MPUOOpa paBeH:

a)0,5%

6) 0,3 %
B) 0,4 %
r) 0,35 %

Pesynbrar 06paboTKH MHOTOKpaTHBIX M3MepeHuil Toka | = 5,457 MA u A = 0,8141 MA
PUMET BHI:
a)5+1mMA

6) 5,4+ 0,8 MA
B) 5,5 0,8 MA
r) 5,46 + 0,81 MA

COBOKYITHBIMHU Ha3bIBAKOTCS U3MEPEHUS
a) OCHOBAHHBIE HA 3BECTHON 3aBUCHMOCTH MEXAY UCKOMON U U3MEepsieMON BETMUNHOM

0) HECKOJIbKMX OJTHOMMEHHBIX BEIMYUH, 3HAUEHUSI KOTOPBIX HAXOAT PEILIEHUEM CHCTEMBI
ypaBHEHUH

B) ABYX WJIN boiee PASHOMMCHHBIX BCJIIMYWH JJIA HAXOXKIACHUA 3aBUCUMOCTH MCXKY HUMU

I') pe3yJbTaT KOTOPBIX MOIY4aeTCsl HENOCPEACTBEHHO U3 U3MEPSAEMON BETUYHHBI



17.

18.

19.

20.

21.

22.

COCTaBJ'I}IIOIJ_IaJI NOrpClIHoOCTU CpEACTBA HM3MCPCHUSA, HC 3aBUCAAA OT 3HAYCHHUA
U3MEPSIEMO BETMYMHBI Ha3bIBAIOT
a) aiTMTUBHOU

0) MyJIbTUIUTMKATUBHOM
B) MHCTPYMEHTAJIbHOU
T) Clly4aifHOU

KadecTBO M3MepeHus ONpeesieTCs] BETUYUHOM . ... TOTPEITHOCTH
a) abCoMOTHOM

0) OTHOCUTEJIBHOU
B) IPUBEICHHOMN
I') CHCTEMaTHYECKOM

MGTOI[I)I H CPEACTBA MOBCPKU CPCACTB USMECPCHUS ABJIAIOTCA OCHOBHBIMU o0ObeKTaMu
a) TEOPETUYECKON METPOJIOTUHU

0) 3aKOHOAATEIILHOW METPOJIOTHH
B) FOCYIapCTBEHHOW CHCTEMBbI OOECIICUCHHS €IMHCTBA U3MEPCHUI
I') TOCYJJApCTBEHHON METPOJIOTUYECKOM CITyKOBI

TeOpeTI/I‘{eCKOﬁ Oazoi COBpCMCHHOfI CTaHAApTU3alluU ABJISICTCS NPUHIMIL. . ..
a) NpEeaAIOUYTUTCIIbHOCTU

0) CHCTEMHOCTH
B) POTPECCUBHOCTHU
') ONITUMM3AIUN

JomycTtrmast OTHOCUTENbHAS! TOTPEITHOCTh U3MEPEHHS TOKa 7,5 A ammepMeTpoM Kiacca
TO4YHOCTHU 1,5 ¢ BepxHUM nepenenom uzMepenus 10 A coctaBiser...
a) 4%

0) 2%
B) 1%
r) 3%

ITpu m3MepeHuM NajcHUs HaNpsyKeHUs BOJIbTMETp mokassiBaeT 36 B. CKO mnokazanuit
0,5 B. TlorpemHocTs OT TOJKIIOUEHHUS BOJBTMETpa B ceTh —1 B. JloBepuTenbHbIC
TPaHULBl JUIsI MCTUHHOIO 3HAYEHMs MAaJEHUs HaIpsDKEHHs ¢ BeposTHocThio P=0,95
(tp=1,96) MoxHO 3amucaTh ...
a) 35,5 B< U< 36,5 B, P=0,95

6) 35 B< U<37 B, t, =1,96
B) 35 B< U< 37 B, P=0,95

r) 36 B<U<38 B, P=0,95



23. Ecniu Heo0X0MMO KOHTPOJIMPOBATh HANpsHKEHUs: ¢ ToyHOCThIO 10 0,1 B, TO BombTMETp
clemyeT BEIOMpATh ¢ 1IEHOH AesieHus .....B
a) 0,1

6) 0,01
B) 0,05

r) 1,0

[Ipumep Tecta no pazaeny «Memoowvl u cpeocmea uzmepenus napamempos

MEXHO102UYeCKO20 Npoueccar.

1. B xakoMm city4ae morpaBKa Ipu U3MEPEHUU TeMIIepaTyphl MUPOMETpaMu OyeT MeHbIe?
a) €CJIM CTEIEHb YePHOTHI H3MEPSIEMOT0 0O0BEKTA OJIMKE K CTENIEHU YePHOTHI a.4.T.;
0) ecnu cTeneHb YEPHOTHI U3MEPsIEeMOTo 00bekTa ctpeMutcs Kk 0
B) €CITM U3MepsieMasl TeMIlepaTypa HUXKeE HYJIS,
I') IOTIPaBKa 3aBUCHUT OT BUJIa TUPOMETPA

2. B kakux ciny4asx NpUMEHSIOTCS TUPOMETPHI?

a) MIpU U3MEPEHUH BBICOKHX B) IIPU U3MEPEHUHN TEMIIEPATYPhI IBIKYIITUXCS
TEeMIIepaTyp; 00BEKTOB;

0) Mpu U3MEPEHUHN HU3KUX T') KOTJja He00X0AMMO 00ECTICUUTh BBICOKYIO
TeMIiepaTyp TOYHOCTD

3. YUTOo OTHOCUTCS K MIEPBUYHBIM JaTUUKAM?

a) cyaroiiee B) MUJUTUBOJIBTMET);
YCTPOMCTBO;
6) duck-250 I') TUPOMETP

4. Kakas monudukaius Metpana 0yJeT u3MepaTh U30bITOYHOE JTaBICHUE JIABICHUI

a) AT 0) 1A B) 1B r) A1
5. C moMoripto Kakoi (opMysibl OIIpeneuTh KodPPUIMEHT TEH309yBCTBUTEHLHOCTH K7
a) Ky =4l/I B) Ky =(4R/R)-(4I/1) |,R — HavanbHBIE [UTHHA U
COTIPOTHUBIICHHUE;
AR/R Al/l
6) Ky = Al r) Ky = AR/R Al, AR — OTHOCHTENLHBIE
TIPUPAICHHS .

6. Kakuie uyBCTBUTENBHBIC DJIIEMEHTBI OTHOCATCS K Ae(OPMAITIOHHBIM
a) MeMOpaHa  B) TCH30JaTYHK
0) cuiboHn T') MbE30KPUCTAILITBI

7. Cuna qaBjieHHs] HE U3MEHAETCS, a TUIOIIAlb yBeanunuBaercs. Kak u3sMeHuTCs: JaBiieHue?



a) YBEIIUYUTCS 0) YMEHBITUTCS B) HE U3MEHUTCS
8. N3 kakux MaTepraioB BHIMOJHAIOT METATUIMYECKHE TEPMOMETPBI CONMPOTUBIICHUS?
a) Meb 0) rutatuHa B) BOJIb(hpam I') MaHT'aHUH
9. Jl1st TepMomnap Kakux rpaJyHpOBOK HE MPUMEHSIOT KOMIICHCAI[HOHHBIE POBOAA?
a) MK 6) BP B) [1P r) ITI1
10. CkoJIbKO TEH30PE3UCTOPOB YCTAHABIMBAIOT B IpeoOpa3oBarelie Tuia Merpas:
a)l 0) 2 B) 3 r) 4

11. B 10KallnOHHBIX YpOBHEMEPAX MEPOI YPOBHS U3MEPSIEMOM Cpebl ABIAETCS

a) BpeMst TPOXOKICHHS CUTHAIAa OT UCTOYHUKA J0 B) YTOJI OTPaKEHHS CUTHAIA

NpUEMHHUKA

0) cTenieHb OcnaliIeHus CUrHaia ') CKOPOCTb IIPOXOXKIECHUS
CUTHaja

12. Temmiepatypa B 1e4u U3MEpPSIeTCs C TOMOIIbIO TEPMOIIAPBI, U3MEPUTEIBHBIN MPUOOP
nokassiBaeT 1000°C. Kakas aeiicTBUTEIbHAS TEMIIEpaTypa B I€4H, €ClIM TeMIlepaTypa

okpyxkaromeit cpeast 100°C:
a) 1000 °C B) 900 °C
6) 1100 °C r) 980 °C

13. Kaxoit MCTO UBMCPCHUA YPOBHS KUJAKOCTHU HEJIL3A IPUMCHATH JIs1 OUCHB BA3KUX

SKUIKOCTEN?
a) Ib€30MEeTPUYECKUI MPOAYBKON BO3AYXOM B) EMKOCTHBIN

0) MbE30METPUUECKHUH, C TTOMOIIIBIO T') ONITUYECKUN
MaHOMETpa

14. Kako#i npuHIUT JeWCcTBUS U 1aT9ukoB Metpan — 150
a) o[ IEUCTBHEM JIaBIICHUS U3MEHSATCS AJIEKTPHUECKOE COMTPOTHBIIEHHE TEH30PE3UCTOPOB
0) moz neificTBUEM J1aBICHUS U3MEHSETCsl EMKOCTh MpeoOpa3oBaTens
B) 1O/ JICMCTBUEM JIaBJICHUS U3MEHSETCS] MHAYKTUBHOCTh Mpeo0pa3oBaTes
r) TMO0A JEHCTBUEM JIaBICHUS U3MEHSIETCS TeMIlepaTypa peodpa3oBares
15. Kakoii maTepran He U3MEHSIET CBOMX CBOMCTB IPY U3MEHEHUU TEMIIEPATYPhI?
a) MeJib; 0) r1aTuHa; B) MAQHTaHUH; ') KpeMHH.
16. Yto siBNIsI€TCS JOCTOMHCTBAMU YJIbTPAa3BYKOBBIX PACX0JOMEPOB?
a) OTCYTCTBYIOT IOTE€PH Ha TMAPABINYECKUX COINPOTUBICHUAX

0) BO3MOXKHOCTh OECKOHTAKTHOT'O U3MEPEHUS C BHEIITHEH CTOPOHBI TPYyOOTIPOBOIA

TOOBIX cpe



B) HE3aBUCUMOCTb IT0Ka3aHUI OT pa3IM4YHbIX IAPaMETPOB U3MEPSIEMOI! cpelibl
T') MPOCTOTAa KOHCTPYKIIUH
17. Yto siBIsETCS TOCTOMHCTBOM CTEKJISIHHBIX POTaMETPOB?
a) TOYHOCTb U3MEPEHUS
0) u3MepeHue pa3IuyYHbIX Cpell (M MPO3PaYHbIX U HENPO3PAYHBIX )
B) MO>KHO YCTAaHABJIMBATh Ha JIIOOBIX yyacTKax TpyOONpoBoja
I') cUcTeMa Iepe/laun CUrHajla Ha pacCTOsHUE

28. Kaxue mpuOops!I A5t ©3MEPEHHsI Pa3HOCTH JaBJICHUI MOXKHO MMPUMEHSTH B IPOMBIIUICHHBIX

YCIIOBUSX:
a) kuaxoctHbie U- B) mpubopsl Tuna MO/
MaHOMETPHI
0) rpy30IOpPIIHEBBIC ) TUMaHOMETPHI

HpHMep TECTa 110 pasaciy «OcHoabl meopuu Aa6MoOMamuiecKo20 ynpaeieHuA».

1. YCTpOfICTBO, KOTOPOC CIIYXUT I NOAACPKaHWA BEJIMUWHBI HA 3aJIaHHOM YPOBHC WUJIU JJIA
€€ U3BMCHCHUS 110 3aJaHHOMY 3daKOHY 3TO:
a) YCTpOfICTBO ABTOMATHYCECKOI'O KOHTPOJIA

0) ycTpOICTBO aBTOMAaTUYECKOTO PETYIUPOBAHUS
B) YCTPONCTBO aBTOMATHYECKOTO YIIPABJICHUS

2. ABTOMaTHM4eckas CHCTEMa, MOJIACPKUBAONIAs 3HAYCHHE YNPABISEMON BEITUYHUHBI
HOCTOSIHHBIM Ha3bIBAETCS:
a) cTabuIM3upyromas

0) nporpamMMHas
B) ClesIas

s [IpuHIMN yrpaBieHHs, OCHOBAaHHBIM HAa HMCMIOJIb30BaHUM WH(OOpMALMK O pe3ylibTaTax
YIIpaBJICHUA:
a) TI0 OTKJIOHCHUIO

0) 10 BO3MYIICHUIO
B) aJIalITUBHBIN
4. Yo Ha3bIBAIOT 3aKOHOM PEryJaupoBaHus?
a) GYHKIIMOHAIBHYIO CBSI3b MEXIY BXOJHOW W BBIXOIHOM BETMYMHAMH PETYJISATOPA
0) CIMCOK MPaBWII, ONPEICISIONINN TTOBEICHUE CUCTEMBI YITPABJICHUS B 1IETIOM

B) (QYHKIIMOHANBHYIO CBS3b MEX/Y YIPABJISAIOIIUM BO3ICHCTBHEM U PETYIUPYEMOI
BEJIMYMHON 00BEKTa yIpaBIeHUs



T) crmocod GopMUPOBAHHUS BXOJHOTO M BBIXOJHOTO CUTHAJA PEryJsTopa

5. 1o kakuM XapaKkTepUCTUKaM KOHTYpa peryIupoBaHus JODKHBI ONPEAESITHCS TMHAMUYECKUE
napaMeTpbl HaCTPOUKH peryisTopa?

a) [0 CTAaTUYECKUM U IMHAMMUYECKUM XapaKTEepUCTHKaM 0ObEKTa yIpaBIeHUs
0) 110 TEXHUYECKUM XapaKTEPUCTUKAM HCIIOJIHUTEIBLHOTO YCTPOCTBA

B) 10 TOYHOCTHBIM XapaKTEPUCTUKAaM KaHaja U3MEPEHUs

I') B COOTBETCTBHUE CO CTPYKTYPO KOHTYpa peryJnpoBaHUs

6. Kakoii pusnyeckuii cMbICTT UMeeT KO3 UIIMEHT HHTErpUpOoBaHus (KOG OUIIMESHT TTepeaadn) B
UHTETPaIbHOM peryasitopa?

a) ONpeACIIICT BEIMUUHY CKOPOCTH U3MCHCHUA BBIXOI[HOI71 BCJIMYHHBI PEryJIsATOpAa,
HpHXOI[HH.IGﬁCSI Ha CAVMHULY OTKJIIOHCHUS PETYJIMPYEMOTO ITapaMETpa OT 3aJaHHU

0) ompenenser BpeMmsl, 32 KOTOPOE BBIXOIHOM CUTHAJ PEryIsTOpa JOCTUTHET BEIUYUHBL,
PaBHOI BETUYHMHE PETYIUPYEMOT0 IMapameTpa

B) OIIPEJEIISIET BEIMUYMHY BBIXOJHOI'O CUTHAJIA PEryJsSTOpa, KOTOpask yCTAaHOBUTCA IPU IoJaue
Ha BXOJI IOCTOSIHHOW BEJIMYMHBI PACCOIIACOBAHUS

I') OllpeessieT BETUYUHY BpEMEHH, 32 KOTOPOE BBIXOIHOM CUTHAJ PEryJisaTopa noj AeicTBreM
IIPONOPUMOHAIBHON YaCTH YABOUTCS UHTEIPAJIBHON YaCThIO

7. Kakuie TUIBI peryyisTOpOB UMEIOT TOJIBKO OJIUH MMapaMeTp HACTPOKU?
a) [I-perynsarop
0) U-perynstop
B) [IU-perynsrop
r) [1/I-perynstop
n) [T I-perynsitop

8. Kakoli ¢usnueckuii cMbICI UIMEET HACTPOEUHEIN napametp I1-perynsaropa — koaddunuent
nepenaun K,?

a) OonpeaACIsICT BEJIMUUHY U3MCHCHUS BBIXOJHOI'O CUTHAJIA, IPUXOAAIICTOCA Ha CAUHULY
OTKJIOHCHUS PCTYJIUPYCMOro nmapamMeTpa OT 3alaHu-d

6) OonpeacrsICT BEJIMYNHY BpCMEHHU, 3a KOTOPOC BBIXOJHOM CUTHAN peryidaropa non JelcTBUEM
HpOHOpHHOHﬂJ’IBHOﬁ YaCTU YABOUTCH HHTeraHLHOﬁ YacCTbIO

B) OMPEACIIACT BCIIMUUHY CKOPOCTU U3MCHCHU BBIXOJHOM BEITUUUHEI peryiadaropa,
HpHXOI{&II.LICfICSI Ha CAVMHULY OTKJIIOHCHUS PETYJIMPYCMOTO IMapaMCTpa OT 3aJaHUA

T') OIPEAEIISET BPEMs, 32 KOTOPOE BBIXOJHOM CUTHAJI PETYJIATOpa JOCTUTHET BEJIUUNHBI,
PaBHOM BEIUYMHE PETyJIUPYEMOro ImapaMmerpa



9. Kakue xapakTepucTHKU 00BEKTa YIPaBICHU HEOOXOIUMO 3HATh, YTOOBI ONPEACTUTh
TpeOyeMble mapaMeTpbl HACTPOMKHU peryisTopa Ul MOdyYeHHs] HAUTy4IINX TToKa3aTesen
IIEPEXOJIHOTO MpoIiecca B MIPOLECCE PETYIUPOBAHUS?

a) CTaTHYeCKHe

0) TMHaMHYECKHE

B) TOUHOCTHBIE

') METPOJIOTHYECKHUE
1) CKOPOCTHBIE

€) Ka4yeCTBEHHBIE

10. Yem onpenensiercs 3(hHeKTUBHOCTH pabOTHI PEryIHPYIOIIET0 KOHTYpa IPHU BHIOPAaHHOM
3aKOHE PeryIupoBaHus?

a) 3HaYeHUSIMHU [IapaMeTPOB AMHAMUYECKOM HAaCTPOUKH peryssTopa

0) TOUHOCTBIO U3MEPEHUI PETYIUPYEMOTO ITapameTpa

B) TUIIOM MCIIOJIHUTEIHLHOTO YCTPOMCTBA

I') HJIMYUEM BO3MOXXHOCTH KOHTPOJIS IEPEXOIHBIX ITPOLIECCOB B KOHTYPE PEryIUPOBaHUS

11. Kakoii Tun perynstopa XxapakTepu3yeTcs HATHUMEM CTaTHUeCKOH (yCTaHOBUBILIEHCS)
OIIMOKOI peryinupoBaHus MPU MOCTOSHHON BETHUMHE 3aJaHus KOHTypa?

a) [1-perynsarop
0) U-perymnsitop
B) [I1-perynstop
r) [T -perynsrop
12. Yro HeoOX0oaUMO 3HaTh 00 0OBEKTE YIpaBiIeHUs, YTOOBI BEIOPATH THUII PErynsTopa?
a) HUHEPLUUOHHOCTh O0bEKTa
0) BpeMsl 3ama3/IbIBaHusI 00HEKTa
B) KOO PUIMEHT Neperadu
T') PeXHUMBI SKCILTyaTallud ¥ TEXHUYECKOT0 00CTyKUBaHUS 00BEKTa
1) MECTO YCTAaHOBKHU U TUII CPE/ICTBA U3MEPEHHUS

€) TEXHOJIOTUYECKHE XapaKTePUCTHUKU O0BEKTa

Bneayoumopnan camocmoamensnas paboma odyuarouyuxca OCyIecTBISETCS B BUJIE U3YUCHUS
JUTEPaTyphl [0 COOTBETCTBYIOUIEMY pa3zeny ¢ mpopaboTKOI MaTrepuaa; HOJArOTOBKH OTYETOB

110 IPaKTUYCCKHUM 3aHATUAM U HpCSCHTaHHfI; BBITIOJIHEHW S AOMAIITHUX 3aHaHHﬁ.



MeTtoauueckue yKa3aHus 10 BBIIOJIHEHUIO TPAKTUYECKUX PadOT MPUBEICHBI B TPUIIOKEHUH, a
TaKk)Ke B MPaKTHUKyMe:

Myxuna, E. FO. ABToMaru3aius TeXHOJOTHUECKHX MporeccoB : npakTukyM / E. 0. Myxuna, A.
P. bounapera ; MI'TY. - Marautoropck : MI'TY, 2017. - 110 c. : un., Ta6:ma., cxemsl. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3507.pdf&show=dcatalogues/1/1514
313/3507.pdf&view=true (narta oopamierus: 18.09.2020). - MakpooObeKT. - Tekcr :
ANEKTPOHHBIN. - IMeeTCs neyaTHbI aHAJIOT.

Memoouueckue ykazanus no no020moseKe npe3eHmauyuil

[Ipe3enTanus — 3TO yCTHBIN JOKIa] 00y4YaroLIerocs: Ha ONPEAEICHHYI0 TEMATHKY,
CONPOBOXKAAEMbI MYJIbTUMEIUNHON KOMIIBIOTEPHOM Ipe3eHTauuei. KoMmmbrotepHas
Mpe3eHTALNS - MYJIbTUMEIUUHBIN HHCTPYMEHT, UCIIOJIb3yEMBIi B X0/1€ TOKJIAI0B UJIH COOOIIEHUI
JUTSI TIOBBIIICHUS! BEIPA3UTEIHHOCTH BBICTYILICHUS, Oosiee yOeAUTENbHOM U HATTIS AHON
WJUTIOCTPAIMK OMKUCBhIBaeMbIX (DaKTOB U siBJIeHU. KoMIbIoTepHAs Mpe3eHTalHsl CO31aeTCs B
nporpamme Microsoft Power Point.

Oco0oe BHUMaHUE PU MOJATOTOBKE MPE3CHTAIIMN HEOOXOJMMO YACTHTH TOMY, YTO IIEHTPOM
BHMMaHUsI BO BPEMsI IIPE3CHTAIMH JIOJDKEH CTaTh CaM JIOKJIQJIYHK U €r0 Pedb, a He Ha/AIUCH
MEJIKUM HIPUPTOM Ha CIIaiiaax.

Ecnu Bech mporiecc paboThl HaJl Mpe3eHTalell BBICTPOUTh XPOHOJIOTHYECKH, TO
HAYMHAETCS OH C YETKO pa3paboTaHHOTO IJIaH, Aajiee MePEXOAUT Ha CTaUI0 0TOOpa CoJepKaHUS
Y CO3/IaHUS MPE3EHTALNM, 3aTEM HACTYMAET 3aKJIIOUUTEIIbHBIN, HO CAMBIN BaYKHBIN 3TaIl —
HEIMOCPEICTBEHHOE MyOJIMYHOE BHICTYIIJICHHUE.

OOyuaromiemycs, onupasich Ha IJIaH BbICTYIIJICHUS, yKa3aHHbIH BbIIIE, HEOOXOJUMO
OTIpEeENUTh ITIaBHbIE UJIEH, BBIBO/IbI, KOTOPBIE CIIENYET JOHECTH J0 CIyllaTeNnel, U Ha OCHOBaHUU
HUX COCTaBUTh KOMITBIOTEPHYIO Mpe3eHTaluo. JlonoaHuTenbHas nHbopMalus, eciiu TakoBast
MUMEET MECTO ObITh, JOJDKHA OBITH pa3MellleHa B pa3aTOYHOM MaTepualle WK MPoCTO O3ByUYEHa,
HO HE BKJIIOUEHA B KOMIIBIOTEPHYIO MPE3EHTALIUIO.

[Tocne moabopku nHGOPMaUK 00yJaIOMIEMYCs CIEAYeT CHCTEMAaTU3UPOBATh MaTepral 1o
0J10KaM, KOTOpBIE OyIYT COCTOSATH U3 COOCTBEHHO TEKCTA, a TAaKXKe CXeM, rpaduKoB, TaOIHII,
dororpaduii u T.1.

SHCMGHTaMI/I, JOMOJHAOMIUMHA COACPKAHUC MMPE3CHTAIUU, ABJISIIOTCA:

e MumocTtpaTuBHBIN pan. WMumocTpanuu TUNa «KapTUHKa», (POTOMILTIOCTpALIUU, CXEMBI,
KapTHUHBI, TpapyKH, TaOIHUIIbI, TUarpaMMbl, BUIECOPOITUKH.

e 3ByKOBOM psia. My3bIKallbHOE WM PEYEBOE COMPOBOKICHHE, 3BYKOBBIE (D PEKTHI.

e AHUMAaIMOHHBIN PSIIL.

e I[BeroBas ramma. OOIINI TOH U I[BETHBIC 3aCTABKHU, HIUTIOCTPALINH, THHHH JOJDKHBI
COYETaThCsl MEXY COO0I U HE TPOTUBOPEUYUTH CMBICITY U HACTPOEHUIO MPE3EHTALINY.

e I[lpudrosoii psn. Beroupars mpudTh )KenaTenbHo, HE YBIEKasACh UX 3aTSHINBOCTHIO U
pasHooOpa3zueM. Yem GoJbIlie pa3HbIX MIPH(PTOB UCIIOIB3YETCS, TEM TPYyIHEE
BOCIIPMHUMAIOTCS ciaiipl. OlHaKO HaJ0 MPOLyMaTh MIPU(PTOBBIE BBIACIECHUS, UX
MOJYUHEHHOCTb U JIOTUKY. CTHIIb OCHOBHOTO HIpU(Ta TOXKE BaxkeH. B mobom ciydae
BbIOpaHHBIE MPUQTHI TOJKHBI JIETKO BOCHPUHUMATHCS Ha NEPBBIN B3IIIAA.


https://magtu.informsystema.ru/uploader/fileUpload?name=3507.pdf&show=dcatalogues/1/1514313/3507.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3507.pdf&show=dcatalogues/1/1514313/3507.pdf&view=true

e Cneunansabie Y¢(hekThl. BaxkHO, 4TOOBI B IPE3EHTAIIMN OHU HE OTBJICKAIM BHUMaHUE Ha
ce0s, a IMITh YCUJIMBAIIU TJIABHOE.

[IpaBusio xopoiei BU3yanu3anuy HHGopMaIum 3akitoyaercs B Tesuce: "Cxema, pUCYHOK,
rpaduk, Tabnuia, TekcT". UMEeHHO B Takoi MmocienoBaTeabHOCTH. Kak ToabKo 00yJaromuMmest
c(hopMyIUPOBAHO TO, YTO OH XOYET JIOHECTH JIO CITyIIATeNIe B KAKOM-TO KOHKPETHOM CJaie,
HE0OXOMMO MMOyMaTh, KaK 3TO MPEICTaBUTh B BUC cXeMbl? He moiryqaeTcs Kkak cxemy —
MePEX0IUM K PUCYHKY, 3aTeM K TpaduKy, 3aTeM K Tadauiie. TeKCT UCIOIb3yeTCsl B IPE3CHTALIMSIX,
TOJIBKO €CJTH BCE MPEIBIIYIINE CIIOCOOBI 0TOOpakeHHst UH()OPMAIIUK HE TIOJXOSIT.

Taxoke 1181 ymydIeHus: BU3yajlu3aliy CJIaiIoB CyIIECTBYET MpaBuiio: 'S 00bEeKTOB Ha
crnaiie". 3To mpaBMIIO OCHOBAHO HA 3aKOHOMEPHOCTH OOHAPYKEHHOM aMEePUKAHCKHM
yueHbIM-Ticuxojorom J[xopmkem MusuiepoM. B pe3ynbprare onbITOB OH OOHAPYXKHII, YTO
KpaTKOBpPEMEHHas MaMsATh YeJIOBEKa CIIOCOOHA 3alIOMUHATH B CPETHEM JICBSITh JJBOMYHBIX YHCEII,
BOCEMb JICCATHYHBIX YUCEN, CEMb OyKB aj(aBUTA U MATH OJHOCIOXHBIX CJIOB — TO €CTh YEIOBEK
CHOCOOEH OJTHOBPEMEHHO IIOMHHTD 7 £ 2 3rieMeHToB. [loaToMy npu pa3meniennn nHpopMaIuy Ha
craiifie cnefyeT cTapaThes, 4TOObI B CyMMeE Cllaiif] copepkal Bcero 5 aneMeHToB. Ecinu He
MOJTy4aeTCsl, TO MOXKHO MOMPOOOBaTh CIPYIIIUPOBATH 3JIEMEHTHI TaK, YTOOBI BU3yaJbHO B CXEME
BBIJICTISIOCH 5 OJIOKOB.

HpaBI/IHa OpraHu3alu MaTcpurajia B IIPC3CHTALINH:

e [naBHYyIO MHPOPMALIUIO — B HAYaJIO.
e Te3uc cnaiga — B 3ar0JIOBOK.
e AHHMManus — HE pPa3BIIEYCHHUE, a METOJI Tiepe1ayll HH(OPMAIIHH, C TTOMOIIBIO
KOTOPOT0 MOXHO IIPUBJIEYb U YAEp:KaTb BHUMAHUE CIIyIIATEIEH.
TpaguioHHo, KOMITbIOTEpPHAS! IPE3EHTALUs JOKHA COCTOSTh He Ooiiee ueM u3 10-15
CJIAiI0B.

Jomawmnee 3a0anue BKitoyaeT B ce0s MOATOTOBKY U opopmiieHHe TpapuuecKiuX U TEKCTOBBIX
MaTepHaJIoB IO 3aJaHHOH TeMe (WM 1o BBIOOPY CTYAEHTA, COTIACOBAaHHOTO C MPEIOJIaBaTeIeM).

BrimonHeHHOE MHAMBUAYAIbHOE 33/1aHKE JODKHO OTpakaTh YMEHHE CTYyIeHTa paboTaTh C
JUTEPATypOil U APYTUMU UCTOYHUKAMU HH(POPMAIINH, BBIICTATH MPOOIEMy, ONPEAETSAThH METOIbI
€€ peLIeHNs], IOCIIEI0BATEIBHO U3JIaraTh CYIHOCTh PACCMATPUBAEMBIX BOIIPOCOB,
JIEMOHCTPHPOBATH BlIaJieHNE TPOPECCHOHAIBHBIM SI3BIKOM MPEIMETHOM 001aCTH 3HAHMUSI,
BJIAJICHUE CTUJIMCTUKON HAYYHOTO U3JIOKEHHS TEKCTA.

I'paduueckas yacTb JOMAIIIHETO 33/1aHUS JIOJDKHA BKIIOYATh CTPYKTYPHYIO U
(GYHKIIMOHATIBHYIO CXEMY aBTOMAaTHU3aIMK BHIOPAHHOTO XUMHUKO-TEXHOJIOTHYECKOTO MpoIiecca.
TekcToBast 4acTh IOJKHA BKIIIOYATh ONMUCAHUE CTPYKTYPHON M (YHKIIMOHATBHON CXEMBbI
aBTOMAaTU3AIMK BHIOPAaHHOTO XUMHUKO-TEXHOJIOTHYECKOTO MPOIIecca, a TAK)KE ONHUCaHNE
HCITOJTB3YEMBIX TTPHOOPOB.

Ilpumepnaa memamuka uHOUBUOYATLHBIX OOMAUIHUX 3A0AHUIL:

1. Cucrema ynpaBieHUs MapO-KUIKOCTHBIM TETNIO0OMEHHUKOM
2. Cucrema ynpaBieHUs! peKTU(DUKAIIMOHHONW YCTaHOBKOM
3. Cucrema ynpaBieHHs TIPOLIECCOM PEKYIEepalii METaHOIa



&

Cucrema yrpaBJIeHHUS PEAKTOPOM HEIIPEPHIBHOTO JEHCTBUS C MEIIAIKON

Cucrema yrnpapieHus: BenurnHo pH

6. Cucrtema ympaBiieHUs [aBIEHHEM B KOJOHHE OTBOJOM HMHEPTHBIX T'a30B U3 (prerMoBoit
E€MKOCTH

7. Cuctema yrnpaBlieHUs] PeKTH(PUKAITMOHHON KOJIOHHOM /ISl BBIICTICHHS H30IIEHTaHa

8. Cucrema ynpaBiaeHHUs ABYXKOPITYCHOM BBIITAPHON YCTaHOBKOM

9. Cucrema ympaBieHus1 a0COPOLMOHHON yCTaHOBKOM

10. CucremMa ynpapiieHHs cenapaTopom

o



[Tpunoxenue 2

OueHoYHBIE cpeICTBA /115 NPOBeIeHUs POMEKYTOYHOI aTTecTalluu

a) Ilnannpyembie pe3yabTaThl 00y4eHHUs] H OLICHOYHBIE CPEACTBA 1JIsl IPOBEAeHHU
NPOMEKYTOYHOM aTTecTAlMU:

CTpyKTypHBI
1 3JIEMEHT
KOMIIETEHIIH
u

IInanupyemsie
pe3ynbTaThl 00y4eHHs

OreHOUHBIE CpeACTBa

ITIK-1: Crocoben pa3pa6aTI)IBaTI) Cp€aCTBa aBTOMATU3aluU AJI1 XUMHUKO-TCXHOJIOT'MYECKUX MMPOLICCCOB

[K-1.1

Omnpenensier o0myro
CXEeMY CHCTEMEI
ABTOMATH3HPOBAHHOTO U
ABTOMATHYECKOTO
yIpaBiIeHUs
XUMHKO-TEXHOJIOTUYECK
UM TIPOLIECCOM,
CpeICTBa TEKYIIEro
KOHTPOJIS K
peryIHpOBaHUs
TEXHOJIOTUYECKUX
(hakTopoB

N =

oo~

10.

11.

12.
13.
14.
15.
16.
17.
18.
19.
20.

21.
22.

23.

24.

25.
26.

217.
28.

29.

30.

31.

32.

33.

Ilepeuens meopemuueckux 6onpocoe ona 3auema:
Uro Takoe n3MepeHue?
UeM 0TIMYAIOTCA COBOKYTIHBIE U COBMECTHBIC H3MEpPEHUS?
UeM 0TIMYAIOTCA METO/ HEOCPEICTBEHHOM OIICHKH U METOJ
CpaBHEHHS C MEpOH?
Jlaiite onpeneneHye NOHIATHS «II0BEPKA CPEIICTBA U3MEPEHU»
Urto Takoe Kjiacc TOYHOCTH npudopa?
Yro npuHUMaETCs 3a IeHCTBUTENbHOE 3HaYeHUE (DH3HMUECKOIT
BEJIMYMHBI?
YeM OTIMYAIOTCS MOTPEIIHOCTh M3MEPEHHS U ITOTPEITHOCTh
CpeACTBa U3MEPEHUs?
UeM OTIMYAIOTCS AATUTUBHAS M MYJIbTHIIHKATHBHAS
MOTPEIIHOCTH?
Kak paccuauThIBaroTcst a0CONOTHAS, OTHOCUTEIbHAS 1
MIPUBEJICHHAS TIOTPEIIHOCTH?
[Mepeuncaure cnocoObl UCKIIOYEHHSI CHCTEMaTHYECKOM
MOTPEIIHOCTH.
Kak MOXHO HCKIJIIOUUTH NOCTOSHHYIO MOTPEIIHOCTh U3BECTHOM
BEITMYMHBI ¥ 3HaKa?
W3mepenne. OCHOBBI TEXHUKH U3MEPEHUH.
Knaccugukanust BHIOB U3MEPEHUIA.
Cuctembl pU3NYECKUX BETMYMH M UX CIUHULIBL.
[[Ikasbl BETUYHH.
N3mepenue. KauecTBo n3mepeHui.
Mertonbl u3MepeHui.
MeTtoauky BBITIOTHEHUS! U3MEPEHUM.
Knaccugukarus norpenrHocTeld n3MepeHui.
CryuaiiHpie IOTPEIIHOCTH U3MepeHuil. KauecTBeHHBIE U
KOJINYECTBEHHbIE XapaKTePUCTHKH.

CucreMaTH4ecKue MOTrpenrHOCTH.
MeTomp! BEISIBICHHUS, HCKITFOUEHUS CHCTEMAaTHIECKUX
MOTPEIIHOCTEH.
CpencTBa U3MepEHUs: OCHOBHBIE MOHATHS U ompejeneHus. Buast
CPEICTB U3MEPEHUIL.
I'ocynapcTBeHHBIE ATAIIOHBI OCHOBHBIX TEIUIO()H3NYECKIX
BEJINYMH.
IToBepka cpencTB U3MEPEHUH.
MeTtponornueckue XapakKTepUCTHKH CPEICTB U3MEPEHHUI 1 UX
HOPMHPOBAHUE.
Knaccer tounoctu CH.
W3mepenne MarHUTHBIX BeTHYHH. [lapamMeTpsl, XapaKTepUCTHK,
CXEMBI U3MEPEHUS
H3mepeHne HealeKTpUIecKuX BeandnH. Kinaccudukarms
W3mepeHue Temneparypbl TEPMOMETPAMHU CONPOTUBIECHHUS
(npenensl u3MepeHus, rpaxyupoBku). TpeboBanus,
IpeIbABIsEMbIE K MaTepUary
[TpeoOpa3zoBaTeny HEISKTPUUECKHUX BEJIMUNH. MeTauinueckue
TEPMOMETPBI CONPOTUBIICHHUS
[Tpeobpa3oBaTenn HEANEKTPUIECKUX BEIUIHH.
[NomynpoBOJHUKOBBIE TEPMOMETPBI CONPOTUBICHUS
[Ipeo6pazoBaren HEITCKTPHISCKUX BETMIUH. DPHEKTHI
Tomcona, 3eebexa u IleapThe




CTpyKTypHBI
I 2IEMEHT
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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.
62.

63.
64.

65.

66.
67.
68.

69.
70.
71.
72.
73.

[TpeoOpa3zoBaTeny HEANEKTPUIECKUX BEITUYHH.
TepmonnexkTprueckue npeodpasoBaTenu

CranmapTHBIC TEPMOAIEKTPHUYECKIE IPpeoOpa3oBaTeH (IIpeIeisl
W3MEPEHUS], TPaJyUPOBKH, MaTEPHAI JIEKTPOTOB)

Crroco0bI HCKITIOUEHUS BITUSHHS TEMIIEPATyphl CBOOOTHBIX
KOHIIOB TepMomnap. TpeGoBaHus, MPEeABIBIAEMbIE K MaTEpHATIaM,
TepMomap

[TpeoOpa3zoBaTeny HEANEKTPUUECKUX BEJININH. 3aKOHBI
W3ITy4eHUS

[TpeoOpa3zoBaTenn HEANEKTPUUECKUX Benn4KH. [TupomeTpsl
YaCTHYHOTO U3JTy4CHUS

[TpeoOpa3zoBaTeny HEANEKTPUUECKUX BeIM4KH. [TupomMeTphl
CHEKTPaJILHOTO OTHOLICHUS

IIpeobpaszoBarenu HeANMEKTpHUIECKUX BennanH. [ITnpomeTps
TIOJTHOTO M3ITy9IEHUS

YpaBHOBemeHHBIE MOCTHI. JIoCTOMHCTBA, HepocTaTkh. CIIocoOb!
MOAKIIIOYEHHS TEPMOMETPOB COMPOTHUBIICHHS
HeypaBHoBemeHHBIE MOCTHI. JIOCTOMHCTBA, HEOCTATKA
JloromeTrpryueckue cXeMbl

Munnusonst™erp. [Ipunuun neicTeus. Y cTpoucTBo.
JloCTOMHCTBA, HENOCTATKHU

Uro Takoe [aBlI€HHE M B UYEM OHO BBIpaXkaeTcs IO
MEXIyHapOJAHOMY CTaHAAPTY?

B yeM mpeuMymecTBO dUaIIeYHOIO MaHOMETpa Iepen
U-o6pa3HbIM MaHOMETPOM?

[Tepeuncaure Buabl eOpMaMOHHBIX MAHOMETPOB

Jlnst n3MepeHnst Kakoro JIaBJIeHUS NpeJHa3HaueH aTIuK MeTpaH
-100-A1?

B 4em cyTh nbe3oanekTpuaeckoro s dexra?

Yro Takoe pacxoJ M B YeM OH M3MepsieTcs?

B uem cyTh mpuHIMIIAZ U3MEpEHHUs] pacxola IO NepeMEHHOMY
nepenany JaBJICHHS Ha Cy)KarolleM ycTpoiicTe?

UTto npeacTaBisioT co00K poTaMeTphI?

Ha wuyem ocHOBaH IIPUHIUIT ﬂeﬁCTBHH QJICKTPOMArHUTHBIX
pacxoaoMepoB?

UTo noHUMAaeTCs MoJ] U3MEPEHUEM YPOBHS?

B gem mpuHIMI paboTel OYHKOBBIX YPOBHEMEPORB?

Kak paboTtaroT nbe30MeTpuiecKie ypoBHEMEphI?

Kako#i mpuHIMI NCTIONB3yeTCs B yIbTPAa3BYKOBBIX ypOBHEMEpax?
B d4em 3akmiouaeTrcss TNPUHOWN JEWCTBHS 3JIEKTPHYECKUX
ypoBHEMEDPOB?

Kakune 0coOCHHOCTH yIIpaBiIeHHsI XapaKTepHBI JUIs
XUMUKO-TEXHOJOTHIECKUX MPOIIECCOB?

[Tepeuncnuth QyHKINH, BBITOJHIEMBIE YCTPOHCTBAMHU
ABTOMATUYCCKOT'O YIIPABJICHUA B XUMHUYECKON TEXHOJIOTHH.

UTo MOHUMAIOT O]l TEPMUHOM «YIIPaBICHHUE)»?

Y10 IMOHUMAIOT 1104 TEXHOJIOTHYCCKUM 00BEKTOM YIipaBJICHUA B
00111eM citydae ¥ KOHKPETHO B XUMHUYECKON TEXHOJIOTHH?

B 4em 3axirouaercs nens ynpaieHus?

UYTo NOHMMAIOT IO/1 BXOIHBIMH ¥ BEIXOZAHBIMHU CHUTHAJIAMU
o0bekTa yrnpasieHus?

Uro Takoe Bo3MyIiawomue Bo3aeiicreus? Ipusenure ux
KiaccuduKkanmio.

Uto Takoe ympaBIISIOIINE BO3ACHCTBHA?

Uem oTiin4aeTcst peryJIMpoOBaHKe OT YIIPaBIEHUs?

JlaTh OHATHE CHCTEMBI aBTOMAaTHIECKOTO PEryTNPOBAHUS
(CAP), cuctemsl aBToMatudeckoro ynpasieHus (CAY),
aBTOMaTH3UPOBaHHOW cucTeMbl yrpasieHus (ACY).

[IpuHUMN ynpaBiaeHus Mo 3aJal01eMy BO3/IEUCTBHIO.

[MpuHOMnD yrpaBiaeHust 0 BO3MYIIAIONIEMY BO3IEHCTBHIO.
[TpuHOMN yrpaBieHus MO OTKIOHEHHMIO.

KomOuHMpoBaHHOE yIpaBieHUeE.

Kiraccudukauus cucreM ynpasiieHUs
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74. CtpyKTypHas cXeMa CUCTEMBbl aBTOMaTHYECKOTO PeryIMpPOBaHHMS
1 QyHKIMOHATBPHOE HA3HAYEHUE €€ IICMEHTOB.

75. CtpyKTypa aBTOMAaTH3UPOBAHHOTO MPEATIPUATHS (TIEPEIUCTUTH
BCE YPOBHH).

76. Jatb mousitue ACYTIL

77. Crpykrypa u ¢pyaxoun ACYTIL

78. Kiacchl MEKPOIIPOIIECCOPHBIX KOMIUIEKCOB.

79. Tononoruu NPOMBIIIIEHHBIX JIOKATBHBIX CETEH.

80. OcHosHuble cTpykTypHBbIe KOMIOHeHTEI SCADA-cuctem.

81. Yro Takoe craTHyeckas XapaKTepHCTHKa OOBEKTa yIpaBIeHHs?

82. Uro Ha3pIBaeTCs  yCTAaHOBMBIIMMCS  PEXHMOM  OOBEKTa
ynpaBieHus?

83. Kak onpenensercs koaddunueHT nepegadn 00beKTa yrpaBieHHs
M0 CTAaTHYECKON XapaKTepUCTHKE?

84. Urto Ha3pIBaeTCS IMHUCH perpeccun?

85. Uro HazpIBaeTCs MepeaTOYHON (yHKIHEH 00BeKTa yIIpaBICHU?

86. Uem orimuaercsi 0OBEKT ¢ CaMOBBIPaBHUBaHHEM OT 00OBEKTa 0e3
CaMOBBIPAaBHUBAHUA?

87. UYro npencrasisieT codoi KpuBas pa3roHa U 4eM OHA OTJINYACTCS
OT nepexoHol GyHKunu?

88. Uto Takoe NoCTOsIHHASI BpEMEHU 00BEKTa yIpaBIeHHs?

89. Crarnueckuii pexuM pabOTBl CHUCTEMBI aBTOMAaTHYECKOTO
perynupoanus (CAP).

90. OmnpeneneHue TMHAMHYECKUX MApaMETPOB MO KPUBOM pa3roHa.

91. KauectBeHHble nokasatenau padotel CAP.

92. Xapaktepuctuku Maremarudeckoro omucanus CAP.

93. TlepenaTounas GyHKIHS.

94. Tunosble nuHamMuueckue 38eHbs CAP.

95. Coennnenne 3BeHneB CAP.

96. Yto sBisieTcss BXOJHOHN M BRIXOTHON BEIMIWHAMHE PETYISITOpa?

97. IponopuuoHanbHBIN perynsTop: Gopmyna 3akoHa yrpaBJieHUs,
NPUHIMUI JeHCTBHUS, JOCTOMHCTBA M HEJIOCTATKH.

98. UnrerpanbHelii peryisrop: (opMysia 3aKOHa YIpaBICHUS,
NPUHIMUI JeHCTBHUS, JOCTOMHCTBA M HEJIOCTATKH.

99. [IponoprHoHANEHO-MHTETPANBHBII peryisiTop: GopMysa 3aKoHa
YIIpaBJICHUS, NPUHLUII IeHCTBHUS, JOCTOMHCTBA M HEJIOCTATKH.

100.IIpomoprroHaT-HO -HHTET paTbHO- T (D epeHInATEHBIH
perymaTop: (opMysa 3aKoHa YHpaBieHHUS, NPUHIMI ACHCTBUS,
JIOCTOMHCTBA U HEIOCTATKH.

101.Yro sBnsgeTcs OTIMYUTEIEHOW OCOOCHHOCTHIO WHTETPATBHOTO
perynsropa?

102.Yto SIBIISICTCS OTITUYUTEITFHON 0COOEHHOCTBIO
MPOMOPIMOHAIBHOTO perynsTopa?

103.Yro TexHUUecKHu mpeacTaniser coboit [TN-peryssrop?

104.K uemy mnpuBomuT Hamuuue auddepeHnnanbHoil YacTd B
MU -perymnsarope?

105.OcHOBHBIE TIPSAMBIC MOKA3ATEIH Ka4eCTBA MIEPEXOTHOTO MPoIecca
(TosicHUTE Ha IpUMepe TpaduKa MEPEXOTHOTO MPoIecca).

106.3Tarnsl NPOEKTUPOBAHUS CHCTEMBI YIIPaBICHUS

107.Tumsl cxeM aBTOMAaTH3aIUU

108.Meroauka COCTaBJIEHHUS (yHKIMOHATBHOM CXEMBI
aBTOMATH3aLNH.

109.M300pakeHne  TEXHOJOTMYECKMX OOBEKTOB Ha  CXeMax
aBTOMAaTH3AlINH.

110.PacronioxkeHre  MPUOOPOB B MPSIMOYTOJBHHUKE  CPEICTB
aBTOMATH3alWY Ha (YHKIIMOHAIHHOM cXeMe.

111.OcHoBHBIE yCIIOBHBIE 0003Ha4YeHHsI MPHOOPOB H  CPENCTB
asromaruzanu (FOCT 21.208-2013).

112.Ycnoeubie 1ubpossie o0003HaueHus Ttpybormposomos (I'OCT

2.784).
113.bykBeHHble 0003HaYEHUSI U3MEPSEMBIX (PM3MYECKUX BEIMYMH U
(hyHKIIMOHATIBHBIX NIPU3HAKOB CpPE/CTB M3MEpeHui,

PErYIMPYIONMX W UCHOJHHUTENbHBIX  ycrpoiicte  (I'OCT
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21.208-2013).

Ipumep mecma no pazoeny «Memponozuueckue

XapakmepucmuKu KOHmpOoibHO-U3mepumebHblxX npuéopos» .

1.

JonycTumasi OTHOCHUTEbHAS IOTPEIIHOCTh U3MEPEHUS TOKA 7,5
A ammniepMeTpoM Kilacca TOYHOCTH 1,5 ¢ BEpXHUM IEPENEIoM
u3Mepenus 10 A cocrapiser...

a) 4%

6) 2%

B) 1%

1) 3%

Ecnu Heo0X0oIMMO KOHTPOJIMPOBATh HANPSHKEHUS] C TOYHOCTBIO
mo 0,1 B, To BompTMETp ciexyeT BBIOMpATh C LIEHOW HEICHUS
....B

a) 0,1

6) 0,01

B) 0,05

r) 1,0

Ecnu npu moBepke ammepmeTpa C IMpenejaoM u3MepeHus 5 A B
toukax 1, 2, 3, 4, 5 A TOIyYuiau ClEAyIOIIHe TMOKa3aHUs
oOpasmoBoro npubopa coorBercTBenno 0,95; 2,07; 3,05; 4,08;
4,95; To KJI1acc TOYHOCTH aMIIEpMETPa PABEH:

a)2,5

0) 1,5

B) 1,0

r) 0,5

W3mepeHnss HampspKeHHS W CIJIBI TOKa aMIIEPMETPOM U
BOJIETMETPOM Ha3BIBAIOTCS

a) COBMECTHBIC

6) COBOKYTIHBIE

B) KOCBEHHBIE

T) IpsIMbIe

HetouHocTh TpamyupoBKH MpuOOpa SBISETCS HCTOUYHHKOM
MOTPEIIHOCTH

a) TMHAMUYECKOU

0) HHCTpYMEHTAIBHOM

B) METOUYECKOMN

T') CyOBEKTHBHOM

[loBepka, Tmpm KOTOPOH OMPEHENIIOT  METPOJIOTHICCKHE
XapaKTepUCTHKH CpEJICTBA W3MEPECHUH, TPHUCYIIHE €My Kak
€IMHOMY LI€JIOMY, Ha3bIBAIOT. .. moBepkoit CU

a) MHCTICKIIMOHHOM

6) BHEOUEpenHON

B) IEPBUYHON

T') KOMITJIEKCHOM

B cucreme S| xonuyecTBo BelecTBa 0003HAYALTCHS. . ..

a)L

0) Q

B) N

rJ

Jnst usmepenus: Toka 7 A ¢ OTHOCUTENBHOM MOTrperHoCcThIo0 2%
cilelyeT BHIOpaTh aMmepMerp ¢ mpenenoM usmepenus 10 A u
KJlacca TOYHOCTH. ..

a) 0,5

0) 1

B) 1,5

r) 2,5

Ecnmu Hambosbmass aGCOMOTHAS TOTPEITHOCTh MPH W3MEPEHUH
HaINpsHKEHUS MUJUTMBOJIETMETPOM C TpenenioM u3mepenust 100
MB npu usmepenun Hanpsikenus 20 MB cocrasnster 1,2 MB, To
KJIacC TOYHOCTH Ipubopa paBeH

a) 1,0
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10.

11.

12.

13.

14.

15.

16.

17.

18.

6) 0,5

B) 1,5

r) 0,05

PasHocTe mokazaHmii mpubopa B OAHOM M TOH XKe TOUKE
Juana3zoHa U3MEpPEeHUH MpHU MJIaBHOM IOAXOAE K 3TOM TOYKE CO
CTOPOHBI MEHBIIIHUX U OOJBINNX 3HAUYCHUH U3MEPsIeMON BETHNINHBI
a) BapHanus IIOKa3aHUi

0) 4yBCTBUTENHHOCTD

B) TPaJyUpOBOYHAS XapaKTEPUCTHKA

T') IOPOT YyBCTBUTEIBHOCTHU

W3meputensHplii  TpubOp (JaTYMKe), BBIXOIHBIM CHTHAJIOM
kotoporo sBisiercs  DJIC, (yHKIMOHANBPHO CBs3aHHAs C
M3MEpSAEMOM BETMUMHON HAa3bIBACTCS

a) nu¢poBsIe

0) aHAIOTOBBIC

B) TeHEpaTOpHBIC

T) MapaMeTPUICCKUE

Omnueckass BENWYMHA, BXOAANIAS B CHCTEMY BEIHYHH U
ompenensgeMas 4Yepe3 OCHOBHBIC BEIHYMHBI 3TOW CHCTEMBL,
Ha3bIBACTCS

a) Torapu(pMUYCCKHEe

0) OTHOCHUTENIbHBIE

B) IPOU3BOJHEIE

T') IOTIOJTHUTEIIHHBIE

MonynbHBII NPUHLUI KOHCTPYUPOBAaHUS CUCTEM — pE3yIbTaT
pa3BUTHA. ...

a) CUMILTU(UKAITAH

0) yHUpUKAIIH

B) THITM3AI[AH

T) arperaTHpOBaHUS

MynsTUMETP TPU U3MEPEHUU DJIEKTPUYECKON EMKOCTH Kjacca
tounocty 2/1 Ha guanaszone 1m0 2 MK® mokaseiBaer 0,8 MKD.
[Ipenen momyckaemMol OTHOCHTENBHON TOTrpemrHocTu mpubopa
paBeH:

a) 0,5%

6) 0,3 %

B) 0,4 %

r) 0,35 %

Pesymbrar 00pabOTKM MHOTOKpATHBIX H3MEpeHHH Toka | =
5,457 MA u A = 0,8141 MA mpumeT BU:

a)5t 1 MA

6) 5,4 +£0,8 MA

B) 5,5 £ 0,8 MA

r) 5,46 £ 0,81 MA

COBOKYIIHBIMU Ha3bIBAIOTCS U3MEPEHUS

a) OCHOBaHHBIC HA H3BECTHOW 3aBUCHMOCTH MEXYy HCKOMOW U
H3MEepseMOM BETMUHMHON

0) HECKOJIBKIX OJJHOMMCHHBIX BEJTMYWH, 3HAYCHUS KOTOPHIX
HaXOJAT PEIICHHEM CUCTEMBI ypaBHEHUI

B) ABYX WM O0Jiee pa3HOMMEHHBIX BETUYHH )1 HAXOXKICHUS
3aBUCUMOCTH MEXTy HUIMHU

T') pe3yJbTaT KOTOPBIX MOJIy4aeTCsl HEMOCPEICTBEHHO 13
U3MEPSAEMON BETUYHHBI

CocraBisiioniasi  MOTPENIHOCTH ~ CPEACTBA  HM3MEpPEHHUs, He
3aBUCSILAS OT 3HAUYEHUS] U3MEPSIEMON BEJTMUHUHBI Ha3bIBAIOT

a) aJIMTUBHOM

0) MyJIBTUIUIMKATUBHON

B) HHCTPYMEHTAJILHOU

T) cy4aifHOM

KadectBo  m3mepenust  ompenemnsercd  BETUYUMHOMN
MOTPEIITHOCTH

a) abCoMOTHOM

0) OTHOCHUTEIbHON
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B) NpHUBEIECHHON
T') CUCTEeMaTHYeCKOH

19. Meroasl u cpencTBa MOBEPKH CPEACTB H3MEPEHUS SBISIOTCA
OCHOBHBIMH OOBEKTaAMHU
a) TEOPETHIECKOI METPOIIOTHHI
0) 3aKOHOATEIEHOW METPOJIOTHH
B) TOCYIapCTBEHHOH CHCTEMBI 00eCIIeueHIsI MHCTBA
U3MEpEeHui
T') TOCYIapCTBEHHOI METPOJIOTHUECKOIT CITY>KObI

20. Teopernueckoi 0a30il COBpEMEHHOH CTaHIAPTH3ALUK SBISETCS
NPUHIMII. . ..

a) MPeIIOYTUTEILHOCTH
6) cucTeMHOCTH

B) IIPOTPECCHUBHOCTH

T') ONTUMH3AIIH

21. JlomycTuMasi OTHOCHTEIbHAS MTOTPEITHOCTh U3MEPEHUS TOKa 7,5
A aMmepMeTpoM Kitacca TOYHOCTH 1,5 ¢ BEpXHUM IIepesieioM
n3mepenus 10 A cocrapiser. ..

a) 4%
6) 2%
B) 1%
r) 3%

22. Ilpu u3MepeHMHU MaACHHS HAINPSDKEHUS! BOJILTMETP IOKa3bIBAeT
36 B. CKO mnoxkazanuii 0,5 B. ITorpemHocts OT HOAKIIIOYEHHS
BosbTMETpa B ceTb —l1 B. JloBepurenbHble TpaHHULBI Ui
WCTUHHOTO 3HAYCHUS MaJCHUSA HANPSDKCHHS C BEPOSTHOCTBIO
P=0,95 (t=1,96) Mo>kHO 3amucarsb ...

a) 35,5 B< U< 36,5 B, P=0,95
6) 35 B<U<37B, t, =1,96
B) 35 B< U< 37 B, P=0,95

r) 36 B <U<38 B, P=0,95

23. Eciau HeoOXOIUMO KOHTPOJIMPOBATh HAIPSKEHUS] C TOYHOCTBIO
no 0,1 B, To BOmbTMETp cienyeT BHIOMpPATh C LIEHOH JeNeHUs
....B
a) 0,1
6) 0,01
B) 0,05
r) 1,0

Ipumep mecma no pazoeny «Memoowvl u cpedcmea uzmepenus
napamempog mexnon0ZuiecKo20 npoyeccay.
1. B kakoM ciydae monpaska IIpu H3MEPEHNH TEMITEpaTyphl IMPOMETPaMHU
OyneT MeHbIe?

a) eclii CTeNeHb YePHOTHI U3MEPSIEMOT0 00BeKTa OIIMKe K
CTETIeH! YePHOTHI a.4.T.;

0) eciu cTENeHb YEPHOTHI H3MEPSAEMOro 00beKTa cTpeMuTcs K 0

B) €CIIM H3MepsieMasi TeMIepaTypa HIbKe HyIIs;

T') IONIPaBKa 3aBUCHUT OT BHAA MUPOMETPA
2. B kakux ciydasx NpUMEHSIOTCS MTUPOMETPHI?

a) P U3MEPCHUH B) IIPU H3MEPCHHUU

BBICOKHX TEMIIEpPaTyp; TEMIIEPATYPhI ABUKYIIHXCSI
00BEKTOB;

0) pu U3MEepPCHUN T') KOTJa He00X0IUMO

HU3KUX TEMIIEpATYyp 06eCHe‘II/ITB BBICOKYIO
TOYHOCTH

3. UTo OTHOCHTCS K TIEPBUYHBIM JTaTIHKAM?

a) cy)Karoree B) MUJITUBOJIETMETD;

YCTPOUCTBO;

6) Hduck-250 I') TUPOMETP

4. Kakas momudukaims Merpana Oyaer u3MepsaTh U30bITOYHOE TaBICHUC
TaBJICHUH

a) AT 6) Ik 8) JIB r) I

5. C nomouipto Kakoi Gopmysibl onpeaeants KodpguueHt
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TCH301YBCTBUTCIIBHOCTH KT:

a) B) IR
Kr =4/l Ky =(4R/R)-(l/I) nauamnre

JUINHA U

6) Al /| Cf)HpOTI/IBHeHI/I
K = €
_ARR D BT EIRR dlar-
T

Al / I OTHOCHUTEJNbHBI

€ IpupalleHus

6. Kakue uyBCTBUTEIIBHBIE SJIEMEHTHI OTHOCATCS K 1e(hOPMAIIMOHHBIM
a) MeMOpaHa B) TEH30/1aTUHK
0) cunbhon T') IbE30KPUCTAILIBI
7. Cuna naBieHUs HE H3MEHACTCS, a IUIomab yBenudauBaercs. Kak
WU3MEHUTCS JlaBIICHHE?

a) YBEIUIUATCS 0) yMEHBIIUTCS B) HE U3MEHUTCS
8. 3 kakuX MaTepuajoB BBIMOIHIIOT METAUINIECKUE TEPMOMETPBI
COMPOTHUBIICHHUS?
a) MeIb 0) miaTtuHa B) BOJb(pam T)

MaHT'aHUH
9. lns TepMoniap Kakux IpajyHMpOBOK He IPUMEHSIIOT KOMIICHCAI[HOHHBIE
nmpoBoja?
a) MK 0) BP B) [1P r) 11
10. CxoJIbKO TCH30PE3UCTOPOB YCTAHABIMBAIOT B MMPEOOpa3oBaTeie THIIA
Mertpan:
a)l 0) 2 B)3 r)4
11. B noKaMOHHBIX YpOBHEMEPAX MEPOH YPOBHS U3MEPSEMOI
Cpenbl ABIseTCS
a) BpeMs ITPOXOXKJICHNS CUTHAJIa  B) YTOJI OTPAXKCHUS
OT UCTOYHHKA 10 PUEMHHKA CHUTHaja
0) cTeneHp OCabIeHUA CUTHAJIA  T') CKOPOCTh
MIPOXOKICHNS CUTHAJIA
12. TemnepaTypa B IeIH U3MEPSIETCS C TOMOIIBIO TEPMOIIApHI,
n3MepuTenbHbIN mpubop nokassiaet 1000°C. Kakas
JieficTBUTENbHAS TEMIIepaTypa B IIe4H, €ClI TeMIlepaTypa
okpyxarorieii cpenst 100°C:
a) 1000 °C B) 900 °C
6) 1100 °C r) 980 °C
13. Kakoit MeTo U3MEepEeHUsl yPOBHS )KUJIKOCTH HEJb3s IPUMEHSTD JJIsI
OYEHb BA3KUX KUAKOCTEN?

a) MbE30METPHICCKHIA B) EMKOCTHBIH
NPOJYBKOIl BO3IYXOM
0) Mbe30METPUUYECKHUH, C T') ONTHYECKUH

ITOMOIIIBI0 MAaHOMETPA
14. Kakoii npuHIun aeiictust u naraukoB Metpan — 150
a) MOJI IeHCTBHEM JIaBJICHUS H3MEHATCS SJICKTPHUIECKOe
COIIPOTHBIICHHUE TEH30PE3UCTOPOB
0) o1 eficTBHEM AaBIICHHUS H3MEHAETCS EMKOCTh IIPeo0pa3oBaTemst
B) IOJ] ICHCTBHEM JIaBJICHUS] U3MEHSETCS MHyKTUBHOCTh
npeoOpa3oBaTes
I) TOA ACHCTBUEM JaBICHHS U3MEHIETCS TeMIlepaTypa npeodpazoBaress
15. Kaxoli marepuan He U3MEHSET CBOMX CBOMCTB IIPH U3MEHEHUU
TeMIepaTypsl?
a) Mep; 0) mmaTWHA;  B) MAHTAHWH, T) KPEMHHH.
16. Yto sBNISI€TCS JOCTOMHCTBAMH yIBTPa3BYKOBBIX PacX010MepOB?
a) OTCYTCTBYIOT ITOTEPH Ha THIPABINYECKUX COMPOTHBICHUIX
0) BO3BMOXXHOCTh OECKOHTAKTHOTO U3MEPECHHUS C BHEITHEH
CTOPOHBI TPYOOTIPOBOIA JHOOBIX Cpe
B) HE3aBHCUMOCTH ITOKAa3aHUH OT Pa3INYHBIX TAPaMETPOB
U3MEpIEMON Cpebl
T') IPOCTOTa KOHCTPYKLIUU
17. Yro ABnsieTCs JOCTOMHCTBOM CTEKJITHHBIX POTAMETPOB?
a) TOUHOCTb U3MEPEHUs
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0) U3MepeHHe pa3InIHbIX Cpell (1 MPO3paYHbIX U HENPO3PayHbIX )
B) MO’KHO YCTaHABJIMBaTh Ha JIOOBIX ydacTKax TpyOOIpoBoa
T') CHCTEMa IIepe/laul CUTHAJIA HA PACCTOSTHHE
28. Kaxue mprOops! st I3MEPEHNS pa3HOCTH TAaBICHUH MOYKHO
MPUMEHSATH B IIPOMBIIICHHBIX YCIOBUSIX!

a) xuaKocTHee U- B) pubops! Tua MO/]
MaHOMETpBI
0) Tpy30NOpIITHEBEIC r) qudMaHOMETpPhI

IIpumep sonpocos mecma no paszoeny « OcHogwl ynpasneHus
XUMUKO-MEXHOI02UUECKUMU RPOUECCAMU»:
1. YcTpo#cTBO, KOTOpOE CIYXKHT JUIsl MOJAEPKaHUs BEIUYMHBI Ha
3aJaHHOM YPOBHE WJIM JUIA €€ U3MEHEHHMS 110 3aJaHHOMY 3aKOHY 3TO:
a) yCTPOHCTBO aBTOMAaTHYECKOTO KOHTPOJIS
0) yCTpOICTBO aBTOMAaTHYECKOTO PETYJINPOBAHUS
B) YCTPOMCTBO aBTOMaTH4YECKOTO YIPABICHHS
2. ABTOMarmyeckas CHCTEMa, IOJJICPXKHBAIOIAsl 3HA4YCHHE
YIIPaBIsIEMON BEITMYMHBI IOCTOSIHHBIM Ha3bIBACTCS:
a) ctabunu3upyromas
6) mporpaMMHast
B) ciesias
3. [lpuHumn ynpaBiieHHs, OCHOBaHHBIH Ha HCIIOJIb30BAHUH
nHpopManum o0 pe3ysbTaTtax yupaBlieHHUs:
a) MO0 OTKJIOHEHUIO
0) IO BO3MYIICHUIO
B) aJaNTUBHBII
4. YTO Ha3bIBalOT 3aKOHOM PETYJINPOBAHUA?
a) QyHKINOHAIIBHYIO CBSI3b MEXK/Ly BXOJHOH M BEIXOJJHOH BETMIMHAMHU
perymnsaTopa
0) CITMCOK TMPaBUJI, ONPELIISIFONINIA TOBEICHUE CUCTEMBI YIIPaBICHUS
B IIEJIOM
B) QYHKIIMOHAIBHYIO CBA3b MEX/y yIPABIAIONINM BO3ACHCTBHEM U
perynupyeMoi BETMYNHON 00beKTa yIpaBIeHUS
r) crtoco0 GpopMUPOBaHHsI BXOJHOTO U BBIXOJJHOTO CHTHaJa
perynsTopa
5. ITo kakuM XapaKTepUCTUKaM KOHTYpPa PEryJIUpOBaHMS JTOJDKHBI
OTIPEEIATHCS JMHAMUIECKUE ITapaMeTphl HACTPOUKH peryJsitopa?
a) TI0 CTATHYECKUM U JTUHAMHYECKIM XapaKTePUCTHKaM 00BbEKTa
yIIpaBIeHUS
0) M0 TEXHUYECKNM XapaKTEPHUCTHKAM HUCTIOJIHUTENILHOTO YCTPOMCTBA
B) 10 TOYHOCTHBIM XapaKTEPHCTHKAM KaHaja H3MEPEHHs
T') B COOTBETCTBHE CO CTPYKTYPOH KOHTYpa pETyINPOBaAHHS
6. Kakoii huzngecknii CMBICT IMeeT KO HUIMEHT HHTETPUPOBAHUS
(ko3 dureHT epeaun) B HHTETPAIHHOM perynsTopa?
a) oTIpeseIsIeT BEeINYUHY CKOPOCTH M3MEHEHUS BEIXOIHOW BETHMIMHEI
perynsaTopa, IPUXOAAIISHCs Ha AUHUIYY OTKIOHEHHS PETYINPYEMOTo
mapameTpa oT 3aJaHHs
0) onpenessieT BpeMsi, 32 KOTOPOE BBIXOJAHON CUTHAJI peTyJsiTopa
JIOCTUTHET BEJIMYUHBI, pABHON BETMUUHE PETYIUPYEMOro napameTpa
B) ONpeJeNsieT BEJIMYMHY BBIXOIHOTO CHTHANIA PETyJIIsITopa, KoTopas
YCTaHOBMTCS MPH [10J1a4€ Ha BXOJ TOCTOSIHHOI BETMYUHBI
paccorinacoBaHUs
T') OIIpeIeNIsieT BETMYMNHY BPEMEHH, 32 KOTOPOE BBIXOJHOH CHI'HAI
peryisTopa noji AeCTBUEM NMPONOPLHOHATBFHON YaCTH YIBOUTCS
WHTErPAIbHON YaCThIO
7. Kakuie TUITBI PETYIISITOPOB UMEIOT TOJBKO OJIUH TTapaMeTp HACTPOHKN?
a) [I-perymsarop
6) U-perynstop
B) [IN-perymnstop
r) [II-perynsitop
1) N I-perynstop
8. Kakoii (pu3nueckuii CMbICI IMEET HACTPOCUHBIN Mapamerp
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II-perynsropa — koaddurment nepenaqn K,?

a) oIpezeNseT BeIMYNHY H3MEHEHUS BEIXOIHOTO CHI'HAIA,

MPUXOSIIETOCS HA CAUHUIY OTKJIOHEHHS PETyIMPYEMOTro mapaMeTpa

OT 3a/1aHusA

6) onpenensieT BEMMUNHY BPEMEHH, 32 KOTOPOE BBIXOJHOM CHUTHAI

perynaTopa noja ASHCTBUEM IPOIIOPINOHAIBLHON YacTH yIBOUTCS

MHTETPaJIbHON YaCThbIO

B) ONpeJessieT BEIMYMHY CKOPOCTH M3MEHEHUS! BEIXOAHOW BETMYUHBI

peryisaTopa, MpuxoIseiics Ha eMHUIY OTKIOHEHHS PEryIHpyeMOTo

napameTpa OT 3aaHHs

T) OIIpEAENIAET BpeMs, 32 KOTOPOE BBIXOHOW CHI'HAN PEryJsiTopa

JIOCTUTHET BEJIMYMHBI, PABHOW BEJIMYMHE PETYIMPYEMOTO IIapaMeTpa
9. Kakue xapakTepuCTHKH 00bEKTa yIpaBiIeHHs He0OX0IMMO 3HATh,
YTOOBI OIIPEAEIUTH TPeOyeMBbIe MapaMeTPbl HACTPOUKH PETYIISITOpa IS
MOTYYCHHS HAaWTYUIINX ITOKa3aTeNeil MepexoaHoro Ipolecca B mpouecce
perynupoBaHus?

a) CTaTHYeCKHe

0) TMHAMHUYECKHE

B) TOYHOCTHBIC

I') METPOJIOTHYECKHE

1) CKOPOCTHBIE

€) KaueCTBEHHbIE
10. Yem ompenensetcst 3¢ HeKTHBHOCTh pabOThI PETyIUPYIOIIETO KOHTYPa
NpY BEIOPaHHOM 3aKOHE PETYJIMPOBaHUS?

a) 3HaYCHUSIMH NapaMeTpOB TUHAMHUYECKON HACTPOMKH peryasaTopa

0) TOYHOCTBIO H3MEPEHUH PEryIupyeMoro napamerpa

B) THIIOM HCIIOJTHUTEIBHOTO yCTPOHCTBA

T') HATMIUEM BO3MOXKHOCTH KOHTPOJISI ITEPEXOTHBIX IPOIIECCOB B

KOHTYpE PeryarpOoBaHMs
11. Kako#l Tvn perynaropa xapakTepu3yeTcs HaJluuueM CTaTHYECKOM
(ycTaHOBUBIIEHCS) OITHMOKOM peryIupoBaHMs IPU IOCTOSHHON BEINYNHE
3a/1aHUs KOHTYpa?

a) [I-perymsarop

6) U-perynsatop

B) [IN-perymnsarop

r) [TU/]-perynsarop
12. Yro HeoOX0auMO 3HATh 00 00BEKTE yIpaBIICHHS, YTOOBI BEIOPATH THIT
perynstopa?

a) MHEPIIMOHHOCTh 00BEKTA

0) BpeMs 3ama3AbIBaHUs 00HEKTa

B) K03((UIMEHT Iepenaqn

T) PEXKUMBI SKCIUTYyaTallU U TEXHMYECKOTO 00CITy)KNBaHUS OOBEKTa

JI) MECTO YCTaHOBKHU M THIT CPEJICTBA H3MEPEHHS

€) TeXHOJIOTHYECKUE XapaKTePUCTUKN O0BEKTa

Ilpakmuueckue 3a0anun:

1. PaGouwmii crait repmoniapsl TXA HaX0AWUTCS B U3MEPsEMOH cpere,
Temmeparypa Kotopoi paHa 1200 °C, a Ttemmeparypa
oKpyxarormiei cpenbl paBHa 75 °C. UTo MoKaXeT N3MEepUTENbHBII
prOOp, ecIIH MOIIPAaBKY Ha TEMIIEPATyPy OKPYXKaroIeil cpesl He
BBOJIUTE?

2. Manomerp ¢ tuanazonom m3Mepenui ot 0 1o 6,3 MIla nosepsin
¢ nomouibo 3TaioHHoro CHU B 4eThIpex NoBepsieMbIX TOUKAX:

ITosepsiemas Touka, MlIla: 0 2 4 6

3HayeHue ITaIOHHOTO 01 | 207 |399 |605
MaHoMmeTpa, MITa:

Heo6xomumo paccuurtaTh paccyuTaTh aOCONMIOTHYIO,
OTHOCHUTEIILHYIO U TIPUBEICHHYIO TOTPEITHOCTH JUTS KaXI0H
MOBEPsIeMOI TOUKH TEPMOMETPA M OTIPEIEINUTE €To Kace
TOYHOCTH.

3. TewmmepaTtypa U3MEpACTCS ONTHYECKUM mupomeTpoM. I[Tupomerp
MTOKa3bIBACT TEeMIIEPaTypy 1100 0C. OnpenenuThb
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10.

11.

12.

13.

14.

JICHCTBUTENBHYIO TEMIIEPATYPY U MOTPELIHOCTh U3MEPEHUS, €CIIU
ko3P dunueHT TermioBoro mi3nmyderus € = 0,75, AmMHA BOIHBI
nupomerpa A = 0,65 MKkM

OLEHUTh MOTPENIHOCTE W3MEPEHHS TEMIEPaTypsl METOJIOM
cHeKTpanbpHoro otHomeHwus. LBeroBas Temmeparypa 1247 0C, ¢
k03¢ ¢unnentom remosoro m3nydenus €1 = 0,358 nmpu A1 = 0,65
MKM ¥ €2 = 0,39 pu A1 = 0,45 Mxm

OneHnTh MOTPENTHOCTh U3MEPEHUS TEMIIEPaTypEI
pazuanoHHBIM MeToqoM. Pannanmonnas Temmepatypa 1627 0C,
¢ koaddunuenTom TeroBoro unyuenus € = 0,38

Knace Ttognoctn pacxomomepa 0,2, nuana3oH mokazanuii oT 0 1o
800 Mm*/4.  Onpemenuts nomycTMyio morpemsocts CH B
€IMHNLIAX U3MEPEHHS.

W3mepeHne naBieHus IPON3BOIMIOCH MAHOMETPOM C TIpeJieslaMy
m3mepenust 0 — 6,3 Mlla U TOKOBBIM BBIXOJHBIM CHUTHAJIOM
0-5wmMA, k.1.0,5. Xapakrepuctuka rnpeoOpazoBareis IaBJICHUs
muHeiHas. Ilpu wu3MepeHuM [aBICHUS BBIXOJHOW CUIHAI
coctaBun 3,72 MA. Heo0XoauMo ONpeNeauTh BEIUYHUHY
U3MEPSIEMOro  JIaBIEHUS] M  UYyBCTBUTENBHOCTh  CPEJCTBA
MU3MEPEHUSL.

ITpn wm3MepeHnM TeMIepaTrypsl TEPMOMETPOM CONPOTHBICHUS
rpanyupoBku S0M ¢ kmaccom gomycka B anexktpuueckoe
conpotusieHue TC cocraBuio 75,52 OM. Ilo HOMuUHaIBHOHI
CTaTHYECKOM  XapaKTCPHCTHKE  ONPENeNIUTh  HM3MEpPSEMYyI0
TEMIIEpaTypy ¥ MaKCHMAJIBHO JOIyCTUMOE OTKIOHeHHe oT HCX.
IToctpouts  3aBucumocts R, =f(tf) w1 Tepmomerpa
comporuBiernss R; =Ry(1+a-t), rme 0=4,28-10", Ry =50
Owm; TeMnepaTypy B3sSTh MAKCUMAJIBHYIO.

HapucoBath  CTpyKTYypHYIO  CXeMy  THUIIOBOM  CHUCTEMBI
ABTOMATHYECKOI'0 PETYIUPOBAHUSA XHMHKO-TEXHOJIOTHIECKUM
MIPOIIECCOM U MOSICHUTh Ha3HAYCHHE €€ OCHOBHBIX 3JIEMEHTOB.
[TocTpouth  CTPYKTYpHYIO  CXeMy  3aMKHYTOH  CHUCTEMBbI
aBTOMAaTUUYECKOIO PpEryJIMpoOBaHUsl C OJHOW pEryJupyeMoil
BEJIMYHHOM.

ITocTpouTh CTPYKTYpHYIO CXEMY pPa3OMKHYTOM CHCTEMBI
ABTOMATHUYECKOTO PETYJIMPOBaHMS C OIHOW peryJmpyeMmon
BEJIMYHHOM.

[octpouts crpykrypHyto cxemy CAP 1o kaHaiay BO3MYLIAIOIIETO
BO3JEUCTBUA

o 3amaHHOM cTaTHYECKON XapaKTEPUCTHKE O0BEKTA YIPaBICHUS
ONpEeNeNNUTh 3aBHCUMOCTh KOd(dHIMEHTa Tmepenadn oObeKTa
YIpaBJIEHUS OT BXOHOTO BO3/IEHCTBHS.
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15. Ilo 3amaHHOW KpHMBOM pasroHa CTaTMYECKOro OOBEKTa
YIIPaBJICHUS] ONpPENEeTUTh JAWHAMUYECKHE MapaMeTpsl OOBeKTa
yIpaBJeHUs.

1.2

1

—

0.8 "

0.6
0.4 /

Brixopn, Z

0 10 20 30 40 50 60
Bpems, ¢

16. Ilo 3amaHHOW KPUBOW pasroHa acTaTHYECKOro OOBEKTa
YIPaBICHUSI ONPENISUTh BPEMsI 3aa3/IbIBaHHs.
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17.

18.

19.

20.
21.

400

Bpewms, ¢

Jlnist oObeKkTa yrpaBJIeHHs! XapaKTepHbIH CIeTyIoIINe napaMeTphl:
ko3pduuueHt mepemaum 2,5 yciu. eaunniy/% xoma UM,
MOCTOSIHHAsT BpeMeHH 35 cekyHJ, Bpems 3ama3abiBaHus 10
cexyHJ. OnpeenuTh ¢ MOMOIIBI0 MHXEHEPHBIX METOJIOB pacyeTa
napametpsl HacTpoiku 11, W, ITN u IT/]-perynsaropos.
Ilo 3amaHHOMY NEepexOJHOMY MPOLIECCY B CUCTEME YIPaBJICHUS
OTIPEICTNTH NPSAMBIE TIOKA3aTEeNN Ka9eCTBA CUCTEMBI YIIPABICHUS.
35

3

K —
// N

BRIoAHOH CHFHAN CHOT BMEL, ¥ CAL BJL

Bpemna, c

1.2

17
Wl /
0.2 /

BriZognoi cHruan cHoremMel, ¥ o, e

10 20 30 40
BperA, C
PacimudpoBate rpaduueckoe U OykBeHHOE 00O3HaueHHE
(hyHKIIMOHAJIBHBIX MIPU3HAKOB 33/IaHHBIX IPUOOPOB.

(TR (FRY (TR /FER)
N A A A

Pacimdposats nuppoBoe 0003HaueHHE TPYOOTIPOBOIOB.
Omnmcats paboTy 3aZaHHOTO JIOKAJBHOTO KOHTYpa YIpaBICHUS
TEXHOJIOTHYECKHM T1apaMeTPOM:

[=]
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23.

24,

25.

26.

27.

28.

29.

30.

31.

Gl

G2 >
oL@

Pazpaborate  cucTteMy  ympaBieHHS ~— HapO->KHUIKOCTHBIM
TEIUIOOOMEHHUKOM (CTPYKTypHass W (PyHKIMOHATBHAs CcXeMa
aBTOMATH3ALUH, CTIEIU(UKAINS HCIOIBb3YEMOro 000pyI0BaHHS,
TEXHHUYECKOE ONMCAaHNE PAOOThI CUCTEMBI YIIPABIICHUS)
Pa3zpaborath  cucTeMy  ympaBieHHs — peKTH(UKAIMOHHOU
yCTaHOBKOH  (CTpykTypHas W  (yHKUMOHAJbHAs  cXeMma
aBTOMATH3aLUH, CrelU(UKaAIMs UCIOIb3YEMOro 000pyI10BaHHS,
TEXHHUYECKOE OMUCAaHNE PabOThI CUCTEMBI YIIPAaBIICHUS)
Pa3zpabotaTe cucTeMy yHpaBICHUS NPOLECCOM peKylepanun
MeraHona  (CTpykTypHas ¥ (yHKIMOHanmbHas  cxema
aBTOMATH3aLUH, CTIEIU(UKAINS HCIOIb3YEMOro 000pyI0BaHHS,
TEXHMYECKOE ONHCAHNE PAOOTHI CHCTEMBbI YIIPABICHUS)
PazpaboTare cucTeMy YIpPaBIEHHS PEAKTOPOM HENPEPHIBHOTO
JEWCTBHA C MEIIATKON (CTPYKTypHas W (YHKIMOHAIBHAs CXeMa
aBTOMATH3aLUH, CTICIU(UKAINS HCIOIb3YEMOro 000pyI0BaHHS,
TEXHHUYECKOE ONUCAaHNE PaOOThI CUCTEMBI YIIPaBJICHUS)
Pa3pabotats cuctemy ynpasieHus BenuunHo PH (cTpykTypHas
u (QyHKIMOHAJbHAs CXeMa aBTOMAaTH3alluH, creluduKanms
HCTIONB3YEMOT0 000PYIOBaHUs, TEXHUIECKOE OIMHCAaHNEe PabOTHI
CHCTEMBI yIIPaBIICHUS)

Pazpabortare cucreMy yIpaBieHHsS JaBICHHEM B KOJIOHHE
OTBOJIOM MHEPTHBIX I'a30B U3 (UIETMOBOH €MKOCTH (CTPYKTYpHas
n (QyHKIMOHAJbHAas CXeMa aBTOMAaTH3alWH, CIelH(UKanns
UCIIONIb3YyEeMOT0 000pYAOBaHNUS, TEXHUIECKOE ONHCAHUE PabOTHI
CHCTEMBI yIIPaBJICHUS)

Pazpaborare  cucreMy  ympaBleHHS ~— PEKTU(PHUKALMOHHOH
KOJIOHHOM A7 BBIACTCHHSA M30MEHTaHa (CTPYKTypHas W
(hyHKIMOHANBHA ~ CXe€Ma  aBTOMAaTH3alMM, creruduxanus
UCIIONIb3YyEeMOT0 000PYAOBaHMUS, TEXHUYECKOE OMUCAHUE PabOThI
CHCTEMBI yTIPaBIICHUS)

PazpabotaTe cucteMy yHpaBieHHS ABYXKOPIYCHOI BBIIapHOMN
yCTaHOBKOH  (CTpyKTypHas W  (YHKIMOHAJIbHAs  CXeMa
aBTOMATH3aLUH, CIIeU(UKAINS HCIOIb3YEMOro 000pyI0BaHHS,
TEXHHUYECKOE ONMCAaHNE PAOOTHI CUCTEMBbI YIIPABIICHUS)
Pazpaborars cucremy ymnpaBieHHs aOCOPOIMOHHON YCTaHOBKOM
(cTpykrypHass W (QyHKIMOHANbHAs CXeMa aBTOMAaTH3ALUH,
crenuduKanys HCHOIb3YeMOro O0OpYyJIOBaHMS, TEXHHYECKOE
onucaHue paboThl CUCTEMBI YIIPaBIICHUS)

PaspaboTats cuctemy yIrpaBiIeHHS CeapaTopoM (CTPYKTypHas 1
(hyHKIIMOHATIBPHAS CXeMa aBTOMATH3AINH, CTICIIU(UKAIIHS
HCTIONIE3YEMOT0 000PYIOBaHUS, TEXHUIECKOE OIMCAHNE PAOOTHI
CHCTEMBI yIIPABIICHUS)




0) Ilopsnok mpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIUN, IOKA3ATEJIN U KPUTEPHH

OICHUBAHUA:

HpOMe}KYTOIIHaH aTrrecragus 110 JUCHUIIJIINHE «CucreMsl YIIpaBJICHUS

XUMHKO-TCXHOJOTMYCCKUMU MMPOHCCCaMM» BKIHOYACT TCOPECTUICCKUC BOIIPOCHI, ITO3BOJIAIONINEC

OLICHUTL YPOBCHb YCBOCHUA O6y‘-IaIOH_[I/IMI/IC$I 3H3,HI/II>1, U MPAKTUYCCKUC 3a/laHUs, BBISABJIAIONINC

CTereHb CPOPMUPOBAHHOCTH YMEHUHN U BIIAJCHUH, TPOBOAUTCS B (hopMme 3aueTa.

[Toxazarenu ¥ KpUTEPUN OLIEHUBAHUS 3a4UeTa:

Ornenka

Kpurepuu

3aureHo

1. YcBOEHO OCHOBHOE coZiepKaHKHe MaTepuaia B 00beMe MPorpaMMel,
chOpMHUPOBAHbI CHCTEMAaTUYECKIE 3HAHHsI 00 OCHOBHBIX 33/1a4ax B
obactu mpodeccnoHaNbHOM U COLMATbHOM cepsl, CToALINE Tepe
MarvcTpoM IpH BBHIIIOJIHEHUU UM NMPOPECCUOHANBHON 1eATEeIbHOCTH B
00J1aCTH yNPaBJICHUS XUMUKO-TEXHOJIOTHYECKUMHU MTPOIIECCaMH.

2. B 0CHOBHOM IPaBHIIbHO PACKPBITHI METOABI MATEMATUYECKOTO
MOJIETTUPOBaHUsl OOBEKTOB M CUCTEM aBTOMATU3ALIUN TEXHOJIOTHUECKUX
MPOIIECCOB, CTaHJIAPTHBIE CPEACTBA ABTOMATUKH, U3MEPUTEIILHON 1
BBIYUCIIUTEIILHONU TEXHUKHU.

3. C(l)OpMI/IpOBaHLI MPaKTUYCCKUC HABBIKU MAaTCMATUYCCKOTI'O
MOACIIMPOBAHUSA 00BEKTOB M CUCTEM aBTOMaTu3alu TEXHOJOTIMYCCKUX
IIPOLECCOB, a TAKIKC HABBIKA pa3pa60TI<H CUCTEM aBTOMAaTH3alluu U
YHpaBJIC€HUA B COOTBCTCTBHUU C TCXHUYCCKUM 3aJaHUEM, ITO3BOJIAIONIUC
HCIIOJIB30BATh MOJTYYCHHBIC TCOPETUUCCKUEC 3HAHUA JJIA IMTPAKTUICCKOI'O
peuieHud 3a4a4 yIpaBJICHUA XUMUKO-TCXHOJIOTHYICCKUMU PO ECCCaMU.

4. TIponeMOHCTpUPOBAHO YMEHHE Ha OCHOBE aHAJIM3a MOKa3aTeen
KayeCTBa pa60TI)I JJOKAJIBHBIX CUCTEM aBTOMAaTHU3allUH TCXHOJIOTHYCCKUX
MPOLIECCOB MPOU3BOJIUTH UX HACTPOUKY B COOTBETCTBUU C
TEXHUYECKUMHU TPEOOBAHHIMH, & TAKKE YMEHUE COCTABIISTh
CTPYKTYpHBI€, (DYHKIIMOHATHHBIC U IPUHIIUITHATBHBIE CXEMBI CHCTEM
ABTOMATHU3ALIMH U YIIPaBJICHUS B COOTBETCTBUU C TEXHUUYECKUM
3aJlaHuEM

He 3aureno

1. OTCyTCTBYIOT cUCTEMAaTHYECKHE 3HAaHHUI 00 OCHOBHBIX 33J]auax B
o0ractu nmpodeccnoHalbHOM U colManbHOM cepsl, CTosAIIUE epea
MarvucCTpoOM IpH BBIIIOJITHECHUH UM HpO(l)eCCHOHaHBHOfI ACATCIIBHOCTHU B
o0OjacTu YIIPABJIICHHUA XUMUKO-TEXHOJIOTHYCCKUMH ITPOLIECCCaMU.

2. [lonymieHsl rpyOble OIIMOKHY B ONPEAETIEHUSIX METOI0B
MaTeMaTHYeCKOIr0 MOJIETUPOBAaHUS OOBEKTOB U CUCTEM aBTOMAaTH3ALUU
TEXHOJIOTUYECKUX MTPOLIECCOB, IPU NEPEUUCICHUN CTaHAAPTHBIX
CPEACTB aBTOMATHKH, U3MEPUTEIILHON U BBIYMCIUTEIbHON TEXHUKH.

3. OTCYTCTBYIOT MPAaKTUYECKUE HABBIKM MaTEMaTHYECKOTO
MOJIETTUPOBaHUs OOBEKTOB M CUCTEM aBTOMATU3ALUN TEXHOIOTHYECKUX




IPpOLECCCOB, a TAKIKC HABBIKA pa3pa60TKH CHUCTEM aBTOMATHU3alluU U

YIipaBJICHHUA B COOTBECTCTBUU C TCXHUYCCKUM 3a/JaHUCM, ITO3BOJIAIOIINUC
HCIIOJIb30BATh IMMOJTYYCHHBIC TCOPCTUUCCKUEC 3HAHUS JIA MMPAKTUUCCKOI'O
peuicHud 3a4a4 yIIpaBJICHUA XUMUKO-TCXHOJOTHYCCKUMU PO CCCaMU.

4. lonymieHsl rpyObie OMUOKH MPH MIPOU3BEACHUN HACTPONKHU
JOKQJIBHBIX CUCTEM aBTOMAaTH3aL[M1 TEXHOJOTMYECKUX IIPOLIECCOB Ha
OCHOBE aHaJIM3a MOKa3aTeel KauecTBa UX padoThl, a TaKXkKe rpyObIe
OLIMOKH IIPU COCTAaBJIEHUH CTPYKTYPHBIX, PYHKLIMOHAIbHBIX U
IMPUHLIUIINAIBHBIX CXEM CHCTEM aBTOMATU3ALUU U YIIPABICHUS B
COOTBETCTBUM C TEXHUUECKUM 3a/1aHUEM.




[Ipunoxenue 3

MeToauuyecKkue YKa3aHusl K BBINMOJTHEHUIO MPAKTHYECCKUX paﬁoT

Ilpakmuueckan padoma Nel

3HAKOMCTBO ¢ MporpaMMHoii cpeoii Scilab

Heasb pabdoThl: MOCTPOCHHE MPOCTHIX JTAaOOPATOPHBIX CTEHIOB B mporpamme Scilab u
MPOBEpPKa UX pabOTOCITOCOOHOCTH.

1. 3anyck npozpammur Scilab

3anyctuth mporpamMmmy Scilab mMoxHO nBOHHBIM ImIemukoM 1o daitny Scilab.exe (daiin
HaxOoJIUTCA Ha paboyeM CToJie).

OxkHa mporpamMMbl U HACTOSIIIUX METOIUWYECKHX YKa3aHHUH 1ieraecoo0pa3HO PacloOKHUTh
onHO Han apyruM. Ilpu HE0OXOAMMOCTH KaKJ0€ W3 OKOH MOYKHO Pa3BEpPHYTh Ha BECh HKpPaH.
Bemonusist paboTy, Mmoie3sHo BHadaje MPOYMTATh OTAETBHBIA paslien 3adaHusi METOJUYECKHX
yKa3aHHH, pa3BepHYB X OKHO Ha MOJHBIN 3KpaH. ITO MO3BOJIUT IIOMHHUTH ¥ YyBCTBOBATh LIEJIb U
3aJaun pasjliena, OXBaTHTh €ro B OO0meM. 3aTeéM MOXHO BBINOJHATH TpeOyemble NeiCTBHSA,
pacrojoKUB B BEpXHEH YacTW 9KpaHa OKHO mporpammsbl Scilab, a B HUXKHEH 4acTU — OKHO
METOJAMYECKHX YKa3aHUH ¢ HEKOTOPBIM MEPEKPBITHEM, YTO YIIPOCTHUT MEPEXO]] U3 OJTHOTO OKHA K
ApYromy.

1. Co30anue, nacmpoiika u ucnvimanue RPOCHMO20 GUPMYATLHO20 1AOOPAMOPHO20
cmenoa

[TomecTuTs Ha paboumii cToa renepaTop cunycouasl (sinusoid) u ocrmtorpad (plot).

Jnist aToro B MeHto nporpammsl BeiOpate Blocks (biaokn) — Signal Producer (I'eneparopsr
CUTHAJIOB) — sinusoid (reHepaTop CUHYCOUJAIbHOIO CUTHAJIA), TIOMECTUTh F€HEPATOP B HY)KHOE
MecTo paboyero cTojia, B BepXHeil ero jgeBoi yacty, a 3ateM BeiOpaTh Blocks — Signal Consumer
(Uaaukarops! curHasioB) — plot (ocmmmiorpad, rpaguk) u moMecTuTh ocuuiiorpad mpasee
re’eparopa.

[ToaxIr0unTh TEHEPATOp CHHYCOUIBI K ocIMiuTorpady: HaXkaB y BbIX0Jla TeHepaTopa, Koraa
Kypcop MpHUMET BHJ| BEPTUKAJIBHOM CTPEJIKHU, U yJICpXKHBas JIEBYI0 KHONKY MBIIIH, MOATAHYTh
COCIMHUTENBHYIO JIMHHIO K BXOJy OcImiorpada u OTIyCTUTh KHOMKY. [ToBTOpWM, 9TO JIMHUS
CO3/1aeTcs, €CIM B MOMEHT Ha)aTusl KHOIKU MBIIIN KypCOp YCTAHOBJIEH BOJM3H BbIXoJia OJ0Ka
TakK, 4TO MpUOOpeTaeT BUJ BEPTHUKATLHONW CTPEIIKH.

3anycTUTh NPOrpaMMy Ha BBINIOJHEHHE: mienykoM 1o KHomke "[lyck" ¢ 3eneHbiM
TPEYrOJIbHUKOM WM BbIOpaTh B MeHO Simulate — GO (MopemupoBare - Ilyck). Ha
ocumwiorpage MosBUTCA TpauK HadalbHON YacTH CHHYCOMIBI, @ OCH aBTOMAaTHUYECKH
puOOPETYT IPaTyuPOBKY:

2. Hccneoosanue zenepamopog noCmMoAHHO20 CUZHANA

Jo6aBuTh Ha paboyee MPOCTPAHCTBO OJIOKW: TeHEepaTop MOCTOSHHOTO CHTHaja constant
(KOHCTaHTa) M PErylIUpyeMblii TeHepaTop MmoctosiHHoro curHaia slider (momsynok) (Blocks —
Signal Producer — ...) 1 MOAKITIOYUTH UX K ociiuiorpady.

OTu OJOKM OTIUYAIOTCS TE€M, YTO BBIXOJHOM CHUTHAI MEPBOrO HENb3sl U3MEHATh, KOIja
MoJieJIb 3alylleHa B paboTy, a BTOPOTr0 — MOKHO, MepeMelasi IBUKOK ¢ IOMOIIbIO MbIIIH. T.0.
"MONM3YHOK" TMO3BOJSET MCCIEAOBATEII0 BMEIIUBATHCSA B XOJ pabOThI MOJENH B MPOIECCE €€
dbyHkMoHUpoBaHus. J{o 3amycka MOJEIN MOKHO MEHSTh BEIMYMHBI BBIXOJHBIX CHUTHAJIOB Y
000MX reHepaToOpoOB.



3amycTuTh MOJETh Ha cueT. [lodKCTepuMEHTHUPOBaTh, W3MEHSS 3HAUEHUS BBIXOJHOTO
CUTHaJIa TeHepaTopa KOHCTAHTHI constant, BEJIMYUHY U MIpeiebl U3BMEHEHHUS BHIXOJHOIO CUTHAJIA
peryaupyeMoro reHepaTopa IMOCTOSHHOTO cHrHaja ciaiinepa ("mon3ynka'), m HaOmromas 3a
M3MEHEHHEM MOKa3aHui ocuuuiorpada mpu MOBTOPHBIX 3allycKax Mpolecca MOAEIUPOBAHUS.
Jliss I3MEHEHUs IPe/IeioB BBIXOJHOIO CUTHAJIA ciaiepa cleayeT MIEIKHYTh 110 HEMY JBaXK/Ibl
JIeBOM (MJIM OJIH pa3 MpaBoil) KHOIKOM MBIIIN U B TIOSBUBIIEMCS OKHE BBECTH 3HAYCHUSI BEpXHEH
rpanunbsl auanazona Upper Bound u Hmxuedd Lover Bound. Otu 3HaveHuss He 00s3aTeNbHO
JOJIKHBI ObITh PAaBHBIMU 110 BEJIMYMHE. Y MEHBIIICHUE TMANa30Ha BEIXOJHOTO CUTHaNA "Moy3yHKa"
YIPOIIAeT TOYHYIO YCTAHOBKY MaJIbIX 3HAYCHHUI €r0 BHIXOJHOTO CUTHAA.

3. 3naxkomcmeo c yuugpoevim UHOUKAMOPOM U CHIPESIOUHBIM HPUOOPOM

[TomecTuTh Ha pabouee MPOCTPAHCTBO CTPEIIOUHBIN TPUOOP meter U nH(POBOI HHIUKATOD
display: Blocks — Signal Consumer — meter (wm display). BeiHecTu perynupyemslii renepaTop
nocrosiuHoro curaaina (Blocks — Signal Producer — slider) u moaxirouuTh CTpenodHbd TprOOp
U I POBOI HHIMKATOP K BBIXOY 3TOr0 TeHepaTopa.

W3MeHUTh Tpenen HM3MEpPeHHH CTPEeNOYHOro MpuOOpa, Tak 4TroObl OH MOT H3MEPHTH
BBIXOJHOM CcHUTHan cnaiaepa, BenuunHod 32 emgununbl: Upper Bound (Bepxuuii mpenen)
ycraHoBUTh paBHbIM 100. [[nst 3Toro, MBaKIABl MICNKHYTH 1O OnoKy '"mom3ynka" (slider).
[Tognucate Ha3BaHue eauHUI] H3MepeHHs Axis Label (3HaueHHMs WIKaabl W3MEPECHUMN):
Hanpsokenne, B, a Taike Ha3zBaHHe CTpelo4HOro mnpubopa B mone BBoga Window Title
(3aronoBok okHa): BompT™meTp.

PacTsHyTh OKHO CTPEIOYHOTO MPUOOPa IS TOBBIIICHUS TOYHOCTH YTCHHUS €T0 MOKa3aHUi.
3amycTuTh Ha cueT. MI3MeHATh 3HaueHNe BBIXOJHOTO CUTHAJIA TeHepaTopa, KKl pa3 3amycKas
monenupoBanue. OIEHUTh TOYHOCTh YTEHHUS T[OKa3aHUM IUQPPOBBIM HHIWKATOPOM H
CTPEJIOYHBIM MTPHOOPOM.

OTYeT IOJKEH CONEPKaTh:

e TUTYJIBHBIH JIUCT;

e  IIeNb U 33]a491 PabOTBhL;

e  KpaTKue CBeIeHus o mporpamme VisSim;
e  JMarpaMMmel;

e BBIBOJBI

Ilpakmuueckan paboma Ne2

MopaeupoBaHue THIIOBBIX 3J1eMEHTAPHBIX 3BeHbEB JIHHEHHBIX CHCTeM B MPOrPaMMHOI cpele

Scilab

Leap padoThl: MOCTpOCHHE MOJIENICH THITOBBIX 3BeHbeB JInHEHHBIX CAP B mporpamme Scilab n
WCCIIEIOBAHNE BPEMEHHBIX XapaKTEPUCTHK 3TUX MOJIEIEH.

1. Mooenuposanue anepuoouueckozo 36ena

[Toctpoum B mporpamme Scilab BUPTyanbHBIN J1TaOOpAaTOPHBIA CTEH[ JJI UCCIEIOBAHUS
MO/IENIN arepHoAMUYECKOro 3BeHa. /1 3TOro Hy>KHO NMPOU3BECTH CIEAYIOIIUE JICHCTBUA.

Beinectu Ha pabouee mose Scilab renepatop step crymenuaroro curaana (Blocks — Signal
Producer - step), u ocumsutorpad (Blocks — Signal Consumer — Plot), cnenats Hagnucu (Blocks —
Annotation - lebel).

Aniepruomieckoe 3BeHO CO3/1aeTCsl BhIHECEHHEM Ha pabouee moje 6soka transferFunction
(Blocks — Linear System - transferFunction) u 3aganuem ero mapameTpos.

OHOBpPEMEHHO MOXKHO UCCIIEIOBATh CEMb K3EMIUISIPOB 3BE€HA C pa3HBIMU MapameTpamu. B
PYCCKOW JIMTepaType apryMeHT TepenaToyHoi (yHKuM oOo3HayaeTcss Kak p, a B
AHTJI0-aMEPHUKAHCKOM KaK S.



[TapameTpsl anepuoOAMYECKOrO 3BEHA 3aJaOTCS B OKHE JHMAJNIOra, IMOSBISIONIETOCS IMPU
JIBOMHBIM IIesTuke 1o 61oky transferFunction.
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2. MOOBJIMPOG(IHML’ unmezpamopa, KolebameibHo20 36eHA U 36¢HA 3ANA30bI6AHUA

[Moctpoum B mporpamme Scilab BupTyanbHBIM TaOOpPaTOpPHBIA CTEHJ IS TPOBEPKHU
paboTOCITOCOOHOCTH MHTETPATOPa, KOJIeOATeIbHOTO 3B€HA 1 3BEHA 3aIa3/IbIBaHMS.

st 5TOro HYXHO BbIHECTH Ha pabodee moje Vissim’a TeHepaTtop step CTYMeHYaToro
curnana (Blocks — Signal Producer - step), uaterpatop (Blocks — Integration - Integrator),
ocumutorpad (Blocks — Signal Consumer — Plot), caenats naanucu (Blocks — Annotation - lebel)

KonebatenbHoe 3BEHO co37aeTCsi BBHIHECEHHEM Ha pabouee moie Osoka Ilepemarounas
¢yukuus - transferFunction (Blocks — Linear System - transferFunction) u 3amaHueM ero
apaMeTpoB.

3BeHO 3ara3IpIBaHKs BEIHOCHTCS Ha pabouee nose u3 nyHkrta meHto (Blocks — Time Delay -
timeDelay), 6mox koncranter — u3 (Blocks — Signal Producer - const). Bemuunna 3amep:kku
CUTHAJIa B 3BEHE 3aIa3/IbIBaHUs ONPEIEISIeTCS BEIMYNHONM CUTHAA, T0aBAeMOT0 Ha €T0 BEPXHUI
BXOJ t Yepe3 KOHCTAHTY. 3a/IepKUBAEMbIM CUTHAJI ITOJAETCS HAa HUKHUM BXOJT X 3BEHA.
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3. Hccneoosanue cymmamopa

[Toctpoum B mporpamme Scilab BUpTyasibHBIM aOOpPaTOPHBINA CTEH AJIS UCCIIEIOBAHUS
MOJIEIN cymMMaTopa.

CyMmMmarop BeIHOCHTCS Ha pabodee mouie u3 MeHio Blocks — Arithmetic — SummingJunction.
["'enepaTopsl TMHEHHO PACTYILEro CUTHANA (ramp) U CUHYCOMIAIBHOTO (sinusoid) BBIHOCATCS U3
menio Blocks — Signal Producer.

rEHEpATop NMHERHD
paCTYWErD CHIHaNA

K| Cymama dyHKLNA = || = || 8
A = 1
0:0=n
il
6
+
T,
2
[ i
F1:a0
-2
reHERaToR CHHYCOMORNEHOrD e -
CMIHaENa Time (sec)

CymmaTop ycreBaeT CKJIaJbIBaTh MEHSIOIINECS BO BPEMEHU CHTHANbI, CIeI0BATENIbHO, OH
o0JyaaeT MaJIo HHEPITMOHHOCTHIO
Jlnst uccnenoanusi paboThl CyMMaTOpa HY)KHO YBEITUYHUTh YaCTOTY F'eéHEpaToOpa CUHYCOUIBI
¥ CKOPOCTB pOCTa JTMHEHHOTO HANIPSHKEHHS M YOS TUTHCSI, 9YTO CYMMATOP YCIIEBaeT CyMMHUPOBATh U
Oosee ObICTpPBIE CUTHAJIBIL.
Copepxanne oTueTa mo padore:
1. Ha3zBanwue u 1esb pabOTHI.
2. Kparkoe TeopeTMdyeckoe BBEACHHE, B KOTOPOM OIKUCATh THUIIOBBIC 3JIEMEHTApPHBIC
3BEHbs, HCCIIeIyeMble B paboTe.
3. uarpamma, MoJenupyrolas anepuoandeckie 38eHbs. Ha Helt HeoOX0qMMO yKa3aTh
nudpamMu COOTBETCTBUE aIlEepPUOJUYECKHX 3BEHREB U TpaduKOB (Hampumep, ¢



noMouibio nporpammel Paint). Taxke HE0OX0AUMO OIPEICIUTh TOCTOSTHHBIC BPEMEHU
U K03(p(PULMEHTHI yCUJICHUsS JTaHHBIX 3BEHBEB. Y CTAHOBUThH BIIMSHUE IapaMeTPOB
areproIMUECKOro 3BeHa Ha €ro MepexoHy0 (yHKIHUIO.

4. JlmarpamMma, MOJENUpYIOIIas MHTErparop, KoyiebarenbHOE 3BEHO M 3BEHO
3ama3apiBaHus. Ha Heil Takke Heo0X0AUMO yKa3aTh u(pamMu COOTBETCTBHE 3BEHHEB U
rpaduKoB. YCTaHOBUTb BIIMSHUE I1apaMeTPOB KoJIeOATENbHOTO 3BE€HA Ha €ro
MePEeXOIHYI0 (YHKITHIO.

5. uarpamma, Mmojenupytomas pabory cymmaropa. ChenaTs BbIBOJ O pabore
CyMMaropa.

Ilpakmuueckasn paboma Ne3

IlocTpoeHnne u M3yyeHHe YaCTOTHBIX XaPAKTEPUCTHK

He.]'lb paﬁoTbl: HCCICAOBAHUC YACTOTHBIX XAPAKTCPUCTHK THUIIOBBLIX 3BCHLCB JIMHEMHBIX

CAP.

1. Hccneoosanue unmezpamopa

IMocTpouTH CaMOCTOSTEIILHO MOJIEIh BUPTYaIbHOIO CTEH/IA. BBIHECTH Ha pabouee IoJje
Scilab reneparop crynenuaroro curnana (Blocks - Signal Producer - step), ycunutens (Blocks -
Arithmetic - gain), uaterpatop (Blocks - Integration - Integrator) u ocumsorpad (Blocks - Signal
Consumer - plot ), u coequauts ux. Caenars Haamucu (Blocks - Annotation - label).

1 B Plot =1 >
10

B_

L= L T O = 7

1 1 1
0 25 5 75 10
Tirne (sec)

3anycTUTh MOJICIMPOBAHUE IISITYKOM IO KHOTIKE C 3eJIeHBIM TpeyroibHuKoM "[lyck (Go)"
Ha MaHeJIn UHCTPYMEHTOB Scilab.

BoiaenuTh pparMeHT cXeMbl ¢ YCUIIMTEIEM U HHTETPATOPOM, HaXKaB JIEBYIO KHOIIKY MBIIIH
3a ero mpejeraMu M paciidpHB paMKy 10 BKJIIOUEHHUS B HEE TOJBKO ATHUX OJOKOB. OTIYCTUTH
KHONKY. blIoKU cTaHyT YepHBIMHU.

B menro BeOpath: Analyze (Ananusupyii) --> Frequency Response (HacTOTHBIN OTKITHK):

Ha paGouem mnpocTpaHcTBe mOSBATCS JBa Tpaduka, BBHYHCICHHBIE Vissim'oM u
npezacrasisitomue coboit JIAUX u JIOUX BblaeneHHOTo (gparMeHTa cxeMbl. PacTaHyTh uX u
MOMECTUTH APYT MOJ APYTOM:

i Bode-Magnitude2 = |[= ][ =

Wo gnitude
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ITo ymomuyanuto ScilabcTpoUT 4YaACTOTHBIE XapaKTEPUCTHKH B JIOrapHPpMHUUECKOM
MmacmTabe. [ Toro, yTtoObl monyunth AUX 1 @YX B HaTypaabHOM MaciiTadbe, He00X0IUMO
cHaTh ¢uaxku Log Xu Log Y: HaBecTH Kypcop Ha LeHTp rpaduka plot --> 1BOIHOI meTIoK -->
Bkiagka Options (ITapameTpsr), 3aTeM yOpaTh HY>KHBIE (IIaXKKH.

Tam ke moxxHo BBecTu cetku koopauHaT: Grid Lines (CeTka KoopauHar) - yCTaHOBHUTH

¢dnaxok. Haxxats OK.
[Tocne storo noxyunm rpaduxu AUX nu ®UX unTerpartopa:
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96f--
8.4
72}-
6.0
438
36
24
12
0

Magniyde

0 20 40 60 80 100
Frequency. (Rad/sec)

1] Bode-Phase2 o= ][ =
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Frequency. (Rad/sec)

Ilepen monydyeHueM rpadukoB JOrapupMUUYECKHUX XapaKTEPUCTUK HEOOXOIUMO
00s3aTesibHO coxpanums 2pagpuxku AYX u @YX (cxonuposath B Word wim B Paint).

g monydeHus rpadukoB Jorapu@MHUUECKUX XapaKTepPUCTUK M3 MCXOAHBIX rpadukos
AUYX n ®UYX, HEeoOXOIUMO YCTaHOBHUTH (PIIaXKH Ha JorapudMupoBaHHE OcCeil KOOpIMHAT B
CBOICTBax 3TUX IpadMKOB: HABECTH Kypcop Ha LIEHTp rpaduka plot --> nBONHHON mIETUOK -->
Bkiagka Options (I[Tapametpsr), moctaButh ¢uaxkku Log X, Log Y u Decibel Y (s JIAUYX) u
TOJIbKO 0/1uH (naxkok Log X mist JIOUX. 3aTtem HyKHO TOMEHSTh Ha3BaHUE IPAPUKOB.
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2. Hccneoosanue anepuoouueckozo 36eHa

IMocTpouTh CaMOCTOSTEIIEHO MOJIEh BUPTYAJLHOTO CTCHJA: BRIHECTH Ha pabouee Toje
Vissim'a reneparop crynenuaroro curnana (Blocks - Signal Producer - step), anepuomudeckoe
3BeHo (Blocks — Linear System - transferFunction) u ocummorpad (Blocks - Signal Consumer -
plot), u coequnnts ux. Crenars Hagmucu (Blocks - Annotation - label).

Ha naGoparoproMm cTeHae 3a1aTh 3HaYEHUS TapaMeTpoB anepuoanydeckoro 3seHa k =10, T
= 0.25 cek, BbaenuTh 070Kk u BbiBarh JIAUX u JIOUX (Analyze — Frequency Response).
[Tonyuntes AUX, ®UX, odpopMuts rpaduku, coXpanuth. 3ateM noayuuts JIAUX u JIOYX.
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Jlyig anepuoIuyeckoro 3BeHa MOXHO Monyduth rogorpadp ADUX. Jns moctpoeHHs

rogorpada cieayeT BBIICIUTh JIEMEHT U BhIOpaTh B MeHIO Analyze — Nyquist Response.



’ Y

) R
JEREE NG N KN U I

I (R
—

[ S
[

— _

La

—

a

n

=]

=

3. Hccneoosanue Koneoamenvnozo 36ena

IMocTpouTh CaMOCTOSTEIIEHO MOJICIh BUPTYAJLHOTO CTCHJIA: BRIHECTH Ha pabouee Toje
Scilab renepatop crymenuaroro curnama (Blocks - Signal Producer - step), amepuoauueckoe
3Bero (Blocks — Linear System - transferFunction) u ocummorpad (Blocks - Signal Consumer -
plot), u coequnuts ux. Crenars Hagmucu (Blocks - Annotation - label).

Ha naGoparopHom cTeHie 3a/1aTh 3HaUEHUS MTapaMeTpoB arnepuoanyeckoro 3sena k = 10,
T1 =0.25 cek, T2 = 0.25 cek, BeiaenuTh 0J10K U BbI3BaTh JIAUX u JIOUX (Analyze — Frequency
Response). [Tonyuuts AUX, ®UX, odhopmuts rpaduku, coxpanutb. 3areM noayuuts JIAUX u
JI®YX u ronorpadp ADUX.
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5. Froperpad ADUX koneBarensHoro 38eHa o= || B ER
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OTyeT 10KEeH CoAepKaTh:
. TUTYJIbHBIY JIHCT;
o eI ¥ 3aa49u paboThl, KpaTKo chOpMYITHPOBAHHEIE CBOUMH CIOBAMH;
o TEOPUIO YACTOTHBIX XapaKTEPUCTHK;
. cHuMKH dKkpaHoB (AUX, OUX, JIAUX, JIOUX wuHTerpatopa, amepuoIudecKoro U

KoJie0aTeIbHOTO 3BeHbEB, rojgorpad ADUX anepuoguueckoro U KoJeOaTeNbHOTO 3BEHBLEB;
BUPTYaAJIbHBIC CTCHABI JJIA CHATHUA YaCTOTHBIX XapaKTepI/ICTI/IK);
. BBIBOJIBI (COOTBETCTBYIOT JIM MOJYYEHHBIC YaCTOTHBIE XaPAKTEPUCTUKH TEOPETHUCCKUM

CBEIICHUSIM O 3BCHBSX).

MogaeaupoBaHue cMcTeMbl yIIPaBJIeHUs

Ilpakmuueckan padoma Ned

C pa3/iNM4YHbIMU BUAAMHU PEryJasaToOpoB

Leanb padoTbl: U3yYeHNE IPUHLUIIOB paOOTHI TUIIOBBIX 3aKOHOB PETYIMPOBAHUS

1. M3yuuTh TEOpPUIO THIOBBIX 3aKOHOB perynupoBanus. OcobeHHOoe BHUMaHUE 00paTUTh Ha
MOSICHEHUE TNpPUHIUINA JEHCTBUS Pa3IUYHBIX BUIOB DETYISTOPOB U Ha MEPEXOJHBIE
IIPOLIECCHI, UMEIOIINE MECTO B CUCTEMAX C ITUMHM PETYIIATOPAMH.

2. CmoaenupoBaTh MOCIEI0BATEIHHO BCE CXEMBI CO BCEMH PETYIISITOPAMH.
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3. TlocMmoTpeTs, Kak BIUsAET U3MEHEHHE MTapaMeTPOB HACTPOMKH Pa3IMUHbIX PErYIATOPOB Ha
BUJ IIEPEXOAHOro nporecca B cucreme. Crenars BbIBOJA O JOCTOMHCTBAX M HEOCTAaTKaX
KaX/10ro peryistopa. Onpenenuts HauIyqlIni perysasTop ¢ HAWIydIIMMU HAaCTPOHKaMH.

Conep:kanue oT4era 1o padbore:

1. HasBanue u 11enpb paboTHI.

2. Kpatkoe TeopeTrueckoe BBEICHUE, B KOTOPOM OIMUCATH THITOBBIE 3aKOHBI YITPABIICHHS,
uccneayemsle B pabore

3. CKpHHIIOTHI BCeX pa3pabOTaHHBIX CXEM YIIPaBIICHUSI.



