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3aB. kadeapoii C.M. Aunpees




1 Ilesin ocBOeHMS TUCHMILINHBI (MOXYJIA)

YCBOCHHME OCHOBHBIX CBEACHMI MO TEOPUH, IPUHLIUIIAM ITOCTPOCHUS M PAOOTHI TUIIOBBIX
DJIEMEHTOB AaBTOMATHYECKHX CHUCTEM YIIPABICHUS, CIIOCOOHOCTH MPOU3BOIUTH PACUYETHl U
MPOEKTUPOBAHUE OTJIEIbHBIX FTEMEHTOB M YCTPOMCTB CUCTEM aBTOMATH3allMU U YIPABICHUS U
BBIOMpAaTh CTaHOAPTHBIC CPEICTBA AaBTOMATHKHU, U3MEPUTEIHHOW U BBIYUCIUTEIHHONW TEXHUKH
JUTSI TPOEKTUPOBAHUS CUCTEM aBTOMATU3AlLIUU U YIIPABJICHUS

2 MecTo IMCIUILTHHBI (MOYJI51) B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl

HucuunnnHa TexXHUYecKue CpeiacTBa aBTOMAaTH3allUM M YIPABICHUS BXOAUT B
00513aTENIbHYIO YaCTh y4€OHOTO Tu1aHa 00pa30BaTEIbHOM MPOTPAMMBI.

Jns  u3ydeHWs  JUCLUIUIMHBI  HEOOXOOMMBI  3HaHUS  (YMEHMs,  BIAJEHUA),
c(OpMHUPOBAHHBIC B PE3YJIbTATE U3YUEHHS AUCUUIUINH/ IPAKTHK:

Mertpoiorus u cpeacTBa U3MEpEeHUn

DJIEKTPOHUKA B YIPABJISIONIUX YCTPOMCTBAX

3HaHus (YMEHMs, BIaJIEHUs), NOJyYEHHbIE NIPU U3YYEHUU JAHHOM TUCLMIUIMHBI OyayT
HEOOXOUMBI JUTS U3yUSHUS TUCIUILTIH/TIPAKTHK:

ITonroToBka Kk cjaue u caya rocyJapCTBEHHOIO SK3aMeHa

3 Komnerenuuu ody4yarouierocsi, popmupyembie B pe3yJibTaTe 0CBOCHUS

AUCHUILUIMHBI (MOYJIS) U IJIAHUPYeEMble Pe3y1bTAThI 00yUeHH s

B  pesynprare ocBoeHuss aucuuIuiuHbl  (Momyns)  «TexHuueckue — CpencTBa
aBTOMaTH3allMd M yNOpaBJIEHUs»  OOydYaroIUiCS  JOJDKEH  00JazaTh  CIEXyIOLUMHU
KOMIETEHIMSIMU:

Kon nanukaTopa NHnukaTop TOCTHXEHUS KOMIICTCHITUN

OIIK-8 CnocobeH BBIMIONHATh HAJAAKy W3MEPUTEIBHBIX U YIPABISAIOMIMX CPEACTB U
KOMIIJICKCOB, OCYIICCTBJIATH UX PCIIIAaMCHTHOC OGCHy)KI/IBaHI/IC

OIIK-8.1 BrimoniHsier Hamaaky W3MEPHUTENBHBIX UM YHOPABISIOMIMX CPEACTB U
KOMIUJICKCOB C MCJIbKO MNPUBCACHUA HUX XAPAKTCPHUCTUK K IMMPOCKTHBIM
3HaYEHUSIM

OIIK-8.2 OcymiecTBiIsIET  perjaMeHTHOE  OOCITy)KMBaHWE  WU3MEPHUTEIBHBIX U

VIOPABISIONUX CPEJACTB M KOMIUIEKCOB C IENBI0 CTa0WIM3alMh KX
XapaKTEPUCTUK




4. CTpykTypa, 00bEM U coep:KaHue AUCHUIINHBI (MOAYJIST)
OO0mas TpyI0€MKOCTh AUCITUIUTMHBI COCTABISIET 5 3a4eTHBIX enuHull 180 akaa. 4acoB, B TOM
JHCIIC:
— KOHTaKTHas paboTa — 89 akaJ. 4acos:
— ayauTopHas — 85 akajl. 4acos;
— BHEAYJIUTOpHasA — 4 aKaJ. 4acos;
— caMOCTOsITeNNbHAs paboTa — 55,3 akaJl. 4acoB;
— B (hopme npakTudeckoit moarotToBku — 0 aka. 4ac;
— MOJTrOTOBKA K hK3aMeHy — 35,7 akaj. yac

®dopma aTTecTalum - SK3aMeH

AynuropHas 3 =
o | xouraxTHas pabora E 5 Dopma TEKyIIEro
=
5 B aKaJ. 4acax ] Bun KOHTPOJIS
Pasnen/ tema 3 ( Al Macax) £ B . P Kon
S & ©| camocrosATenbHOM | ycneBaeMOCTU U
JCHHUTLTAHB 5 £ = ., | xomnerennuu
@) g & padoThI MIPOMEKYTOYHOMH
nab. | mpakr. | &
Tlex. Z'g aTTecTaluu
3aH. 3aH. | QO &
1. TexHuueckue CpeAcTBa
ABTOMATH3WPOBAHHBIX  CHCTEM
perynuposanus (ACP)
CamocTosTenpHOe
1.1 OcHOBHbIE 3IEMEHTHI u3ydeHue yueOHoM .
1 2 Vet onpoc
ACP. I'CIT JTUTEPaTypHI,
KOHCHEKTa JIEKIIUU
6
CamocTosTesbHOe
1.2 IIpuHmIIE! o
u3yueHHe yueOHOU N
YIpaBIeHHUSL. 1 2,3 HTEPATYDEL Vet onpoc
Knaccudukauus ACP PaTypeL,
KOHCIIEKTa JIEKLINH
HUroro no pazmeny 2 4,3
2. M3mepurenu paccoriaiacoBaHus
(11P) ACP u ycunurenu
CaMocTosTenpHOe
2.1 DyHKINH, o
u3ydeHue yueOHoM
XAPAKTCPHCTHICH, BAPHAHTEI 4 6 JTUTEepPaTypHI Vet onpoc
HUCIIOJIHECHUS nP. PaTypHl, p
KOHCIEKTa
ITapameTtps! curaanos
JIeKLIUH,
6
CaMocTosTenbpHOe .
2.2 Brmpsmurenn u .| VYcrusrii onpoc.
N n3ydeHue yaeOHon
yeunurenu. MutepdeiicHble 4 4 IIposepka unn.
. JIUTEPATypBHI, o
yCTpocTBa 3agaHuH
KOHCIIEKTa JIEKLINH
Wroro no paspeny 8 10
3. McnonHuTenbHble MEXaHU3MBL
(M) ACP




CaMocTosTenpHOe
3.1 Knaccudukanus n3ydeHue yueOHon N
CTaHJapTHBIC 11e1cpaMeIl I)I’ y;me az BI YCTHEI onpoc,
P PAMETPEL, 4 2 5 PaTypbl, naboparopHas
XapaKTEePUCTHUKH, HOATOTOBKA K aGora
KOHCTPYKIIHH 1ab0PaTOPHBIM P
3aHATUSIM
6
CamocTosTenpHOe
32 DJeKTpHYECKHe, o
u3ydeHue yueOHoM .
ITHEBMAaTHYECKHE, HTEDAIVORL YerHslit onpoc,
TU/IPaBINYECKUE M. 4 8 7 PaTypel, nabopaTopHbIe
MOJIrOTOBKA K
JluHaMHuuecKue padoThI
nabopaTopHbIM
xapakrtepuctuku UM
3aHATUSIM
HWroro no paszaery 8 10 12
4. cionHUTENbHBIE YCTPOUCTBA
CaMocTosTenpHOe
n3ydeHue yueOHon .
4.1 HpoccensHbie i M VYerubit onpoc,
JIUTEPATypBHI,
peryaupyomue OpraHsl 2 6 5 1ab0paTOpHbIE
HOATOTOBKA K
(PO) padoThI
1a60PaTOPHBIM
3aHATUSIM
CamocTosTenpHOe
n3yueHue y4eOHoOU Tecr
4.2 Pacxozgere y;me an Bl 1260 aTo7 HBIS
XapaKTePUCTUKU PO.| 6 4 6 6 PaTyphl, paTop
MOJIrOTOBKA K paboThI, HHI.
Koncrpykunu PO
nabopaTopHbIM 3aJlaHus
3aHATUSIM
CaMocTosTenbHOe
n3yuyeHue y4eOHoOU .
i Y VYcTHBIH ompoc,
43 Bri6op PO. JIUTEPATYPHI,
4 6 6 nabopaTopHbIe
Counenenue PO u UM HOATOTOBKA K aGora
nabopaTopHbIM p
3aHATUSAM
Uroro no pazmeny 10 18 17
5. ABTOMaTHYECKUE PEryJsITOPHI
U PETYIUPYIONINE YCTPOICTBa
CamocrosTenpHOe
5.1 Peammszanuss 3aKOHOB M3VIEHIE VICOHOT
-, I, [, U yHeHue ya YerHetit onpoc,
JUTEPaTypBHl,
perymupoBanus ¢ MM 2 8 3 nabopaTopHbIe
. MOJIrOTOBKA K
HPOIIOPUUOHATBHON u paboThl, TecT
. 71a00PaTOPHBIM
MTOCTOSIHHOW CKOPOCTH
3aHATUSAM
5.2 DkcnepuMeHTalbHOe
CaMocTosTenbpHOe
oTpeeneHne o
u3ydeHue yueOHoM .
JMHAMHUYECKHX MapaMeTpoB YcrHBli onpoc,
JUTEPaTypBHl,
perymsitopoB.  [lpunnumsr| 6 2 9 4 nabopaTopHbIe
MOJIrOTOBKA K
TIOCTPOEHHS CpeacTB paboTh
nabopaTopHbIM
PeTyIupOBaHUS u
3aHATUSIM
YIpaBJICHUS
CaMocTosTenpHOe
n3ydeHue yueOHon N
5.3 MukponpoueccopHsle y;me az bl YCTHBI onpoc,
) porp p 2 6 5 PaTyphbI, nabopaTopHbIe
CpPE/ICTBa aBTOMATH3aINI HOATOTOBKA K AGOTLI
1a60PaTOPHBIM p
3aHATHSIM
Hroro no pazaery 6 23 12




6. DK3aMeH

6.1 Dx3ameH

Teoperuueckue
BOIPOCHI, 33/1a4a

Uroro no pazmeny

Wroro 3a cemectp

34

51

55,3

OK3aMCH

Hroro no JUCHUITIINHE

34

51

55,3

OK3aMCH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jiig  peanu3zanu  NPEAyCMOTPEHHBIX BUIOB y4eOHOM paboThl B  KayecTBe
00pa30BaTEeNbHBIX TEXHOJOTMH B NPENOJAaBaHUM JUCHHUIUIUHBI «TeXHUYecKHe CpeacTBa
ABTOMATU3AIMH U YIIPABICHUS» UCTIONb3YIOTCS:

Tpaauumonnsie 0O6pa3oBaTeNbHbIE TEXHOJIOTUN — MH(OPMAIIMOHHAs JIEKLIUS (BBOJHYIO
JIKIUIO0, T/I€ JaeT MepBOe MPEACTABICHUE O MPEAMETE U 3HAKOMCTBO CTYJEHTOB C Ha3HAYEHUEM
U 3aJlayaMi Kypca); JeKIUH — KOHCYJIbTAIlH, U3JI0)KEHHE HOBOTO MaTepuaa COMpPOBOXKIAETCS
MIOCTAaHOBKOM BONPOCOB M JMCKYCCHEH B MOMCKaX OTBETOB HA 3TH BOINPOCHI; JabOpaTOpHBIE
paboThI.

Texnonoruu npoOiaeMHOro 00ydeHHs] — MPOOJIEMHBIEC JIEKLIUU SBISETCA PE3yJIbTaTOM
YCBOEHHsSI TOJIYYEHHOW MH(GOpPMAIMM TOCPEACTBOM IIOCTAHOBKM MPOOJIEMHOTO BONpoca H
MOMCKAa TIyTeW ero pemeHus; JadopaTopHbie pabOThl € WCIHOJIB30BAHUEM IPOOIEMHOTO
o0y4yeHHe, KOTOPOE 3aKII0YACTCs B CTUMYJIMPOBAHUH CTYIEHTOB K CAMOCTOSITEIBHOM «100bI4e»
3HaHUU, HEOOXOIUMBIX JUISl PEILIEHUS] KOHKPETHOU MPOOIEMBI.

WNudpopMaimoHHO-KOMMYHHKAIIMOHHBIE 00pa30BaTeNbHbIE TEXHOJOTMH — B  XOJe
NPOBEJCHUS JIEKIMOHHBIX 3aHATHH TNpPEAyCMaTPUBAETCS HCIIOJIb30BAHUE 3JIEKTPOHHOTO
JIEMOHCTPAIIMOHHOTO MaTepuana (JEKIMH-BU3yalln3allii), UCIIoJIb30BaHue MHTepHET pecypcoB
JUTSI IPOMEKYTOUYHBIX aTTECTAllM U TPOBEPKU OCTATOYHBIX 3HAHUN

JleKIIMOHHBIA MaTepuan 3aKperuisieTcss B XOJe JIabopaTOpHBIX paboT, HAa KOTOPBIX
BBITOJIHSIOTCS TPYIIIOBBIE UM MHAUBUAYAIbHbIE 3aJaHUS 110 TPONUIEHHON TeMe.

CamocrosaTenbHas paboTa CTUMYJIUPYET CTYAEHTOB K CAMOCTOSITENIbHOU MPOpaboTKe B
MPOLIECCE BBIMOJIHEHUS KOHTPOJbHBIX paboOT, a Takke B IMpoliecce MOArOTOBKH K YCTHOMY
OIIPOCY, TECTUPOBAHUIO U HTOTOBOW aTTECTAINH.

B xoze npoBeieHus JEKIIMOHHBIX 3aHATHI IpelycCMaTpUBaETCs:

- HCIOJBb30BAHMUE HJIEKTPOHHOTO JEMOHCTPAMOHHOTO MaTepHaja IO COBPEMEHHOU
M3MEPUTEITBHON TEXHUKE;

- IICTIOJIb30BaHHE YJICKTPOHHBIX YU€OHUKOB 110 OTJEILHBIM TeMaM 3aHATHIA;

- BCTPEYU C MPEACTaBUTENSAMH HPOCKTHBIX M oOcHyxkuBaromux mnpeanpustuii: OO0
«OCK», OO0 «Mudopmcepsuc MMK», OO0 «KoncOMy; npexamnonaraeMbie TEMbI BCTPEY:
«HHOBanuu B 00JacTH KOHTPOJILHO-U3MEPUTENBHON TEXHHUKW», «HTeIneKTyanpHbIe
MeXaTPOHHBIE CUCTEMBI», «/lMarHocTHKa 1 MOBEpKa CPEACTB U3MEPEHUIT.

- aKTHBHBIE M WHTEPAKTHBHBIC (OPMBI OOyUEHHs: BapHATHBHBIA OIPOC, IHUCKYCCHUH,
YCTHBI OINpOC, KOHTpPOJIbHAsE paboTa, TECTOBBIM OMNPOC, HWHAMBUAYAIbHAs —«3alIUTa»

-

~

6 YuyeOHO-MeTOaMYECKOE O0ecIieYeHre CAMOCTOSAITeIbHOM PadoThI 00y4aroIIUXCs
[IpencraBieHo B mpuioxeHuu 1.

7 OneHOYHBIE CPeACTBA AJIsl NPOBEACHHUS MPOMEKYTOYHOM aTTeCTAUN
IIpencraBieHbl B IPUIOKEHUH 2.

8 YueOHO-MeTOAMUYecKkOe U HHPOPMALIMOHHOE o0ecevyeHre U CIUIIMHBI (MOXYJIs1)

a) OcHoBHasi TUTEpaTypa:

1. llIumos, O. B. Texuudyeckue cpencTBa aBTOMAaTH3AIMN M YIIPABJICHHS : y4e0. mocooune
/ O.B. lumoB. — Mocksa : UHOPA-M, 2017. — 396 c. + Jlon. maTepuansl [DIeKTPOHHBIN
pecypce; Pexxum nocryna: https://new.znanium.com]. — (Bsiciiee o6pazoBanue: bakanaspuar). -
ISBN 978-5-16-010325-9. - TekcrT: 3JIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/600381 (mara oOpamenus: 18.09.2022). — Pexum
JOCTyTA: O TOJIITUCKE.

2. ApramonoB, H). C. TexHuueckue cpeacTBa aBTOMATH3ALMU: J1AOOPATOPHBIN
npaktukym / FO. C. ApramonoB; MI'TY. - Marautoropck : MI'TY, 2014. - 1 351eKTpOH. ONT.
nuck (CD-ROM). - 3arm. ¢ tutya. skpana. - URL:




https://magtu.informsystema.ru/uploader/fileUpload?name=1334.pdf&show=dcatalogues/1/1123
638/1334.pdf&view=true = (mara oOpamenus: 14.09.2022). - MaxkpooOsekr. - Tekct
JIEKTPOHHBIN. - CBeieHus 10cTynHbI Takke Ha CD-ROM

0) lonotHuTE/ILHASI IUTEPaTypa:

1. CmupaoB, 0. A. TexHuueckne cpeicTBa aBTOMATH3AIMKA W YIIPABIEHUS . ydeOHOE
nocob6ue / 0. A. CmupHoB. — 3-¢ usg., crep. — Cankr-IlerepOypr : Jlans, 2020. — 456 ¢. —
ISBN 978-5-8114-5413-6. — Texkct : snekTpoHHBIN // JlaHb : 3JI€KTpOHHO-OMOIMOTEUHAS
cuctema. — URL: https://e.lanbook.com/book/140779 (mata oOpamenus: 18.09.2022). —
Pexxum nocryna: jist aBTOpU3. MOJIb30BaTEIICH

2. Apramonos, lO. C. Dnektpuueckue u3MepeHus : yaeoHo-meroandeckoe nocodue / HO.
C. Apramonos, B. B. I'pe6ennukoBa. - Marauroropck : MI'TY, 2012. - 1 37€KTpOH. ONT. JUCK
(CD-ROM). - 3ari. C TUTYJL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1000.pdf&show=dcatalogues/1/1119
172/1000.pdf&view=true = (mata oOpamenusi: 14.09.2022). - MakpooObekT. - TekcT:
3JIEKTPOHHBIN. - CBeieHus nocTynHbl Takke Ha CD-ROM.

3. Crpamyn, lO. II. TexHuueckue cpeacTBa aBTOMAaTH3alUUM U  YIPABICHUS
yaeOHo-meToauueckoe rmocodue / 10. I1. Crpamyn. — Mocksa : MUCUC, 2015. — 154 ¢c. —
ISBN 978-5-87623-910-5. — TexkcT : 3nexTpoHHbIH // Jlab : 31€KTpOHHO-OMOIMOTEYHAS
cucreMa. — URL: https://e.lanbook.com/book/116695 (mara oGpamenus: 18.09.2022). —
Pexxum gocryna: s aBTOpU3. IOJIB30BATENEH.

4. 3axaxatHoB, B. I'. Texauueckue cpeacTBa aBToMaTu3anuu : yaeoHnoe mocooue / B. I'.
3axaxatHoB, B. M. Ilonos, B. A. Aponbkuna. — Cankt-IlerepOypr : Jlanb, 2020. — 144 c. —
ISBN 978-5-8114-4111-2. — Texkct : snekTpoHHBIN // JlaHb : 3JI€KTpOHHO-OMOIMOTEUHAS
cuctema. — URL: https://e.lanbook.com/book/130159 (mata oOpamenus: 18.09.2022). —
Pexxum noctyna: jist aBTOpU3. MOJIb30BATEIICH.

5. CmupHoB, 0. A. YnpaBrneHue TeXHUYECKUMU CUCTeMaMH : yueOHoe mocobue / 0. A.
CwmupaoB. — Cankr-IletepOypr : Jlans, 2020. — 264 ¢. — ISBN 978-5-8114-3899-0. — Texker :
aNeKTpoHHBI  //  JlaHb : JNIEKTPOHHO-OMOMMoreynass  cuctema. —  URL:
https://e.lanbook.com/book/126913 (mata oOpamenus: 18.09.2022). — Pexxum nmoctyma: as
aBTOPU3. I10JIb30BATEIICH.

B) MeTonnyeckue yKazaHus:

1. ApramonoB, lO. C. TexHuueckue cpelncTBa aBTOMATH3alMU: JAOOPATOPHBIN
npaktukym / FO. C. Apramonos; MI'TY. - Marautoropck : MI'TVY, 2014. - 1 a5neKTpoH. ONT. TUCK
(CD-ROM). - 3ari. C TUTYJL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1334.pdf&show=dcatalogues/1/1123
638/1334.pdf&view=true = (mata oOpamenusi: 14.09.2022). - MakpooOsekT. - TekcT:
3JIEKTPOHHBIN. - CBeieHus noctynHbl Takke Ha CD-ROM.

2. Anomnonckuit, C. M. DrekTpuyeckue anmnaparsl aBTOMaTUKH : yuyeOHoe nocobdue / C.
M. Amnomnonckuii, FO. B. KykneB. — Cankr-IlerepOypr : Jlans, 2019. — 228 c. — ISBN
978-5-8114-3728-3. — TekcT : 21eKTpOHHBIN // JIaHb : 3IeKTpOHHO-OMOIMOTEYHAsI CUCTeMa. —
URL: https://e.lanbook.com/book/121463 (mata oOpamenus: 18.09.2022). — Pexxum moctyma:
IUISL aBTODU3. TIOJI30BATENEHN

r) [Iporpammuoe odecnneuenue 1 UHTEepHeT-pecypcehl:

IIporpammHoe o0ecnieyeHue

Hanmenosanue I10 Ne norosopa Cpoxk 1eicTBuUS TULIEH3UU
MS Ofﬁce 2007 Ne 135 o1 17.09.2007 0eccpouHo
Professional
7Zip cB000THO pacnpocTpansemoe [10 OECCPOYHO




[FAR [cBOGOIHO | 0ECCPOYHO

IIpodeccnonanbHbie 0a3bl JAHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI
HasBaHue xypca CchlIKa

OnekTpoHHass 0a3a  MEPHOIUYECKHX
m3maguii  Fast View  Information
Hanuonanpuas
UH(POPMAIMOHHO-aHATUTHICCKAS URL: https://elibrary.ru/project risc.asp
cucteMa —  Poccuiickuii HHICKC
[MouckoBas cucrema Axanemus Google
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IIpunoxenne 1

6 YueOHO-MeTOoanYeCKOe o0ecredeHne CaMOCTOATEIbLHO padoThl 00yYarOIIMXCS

[To qucummuimbe «TexHnYecKkue cpecTBAa AaBTOMATH3AIMHU U YIIPABJIEHHS» MIPEyCMOTpEHA
ayIUTOpHAs M BHEAYAUTOPHAS CAaMOCTOATEIbHAS paboTa 00ydaromuxcsl.

AyIUTOpHAs CaMOCTOSTENIbHAS pad0Ta CTYICHTOB TPEATIOIaraeT BBITOJHEHHUE U 3aIIUTY
1ab0paTOpHBIX PaboT, pereHrne KOHTPOJIBHBIX 3a/1a4.

Ilepeuennb
J1a00paTOPHBIX padoT

Bonpocsl k 3ammre

HUccaenosanue
U3MEpUTeIIen
paccoriacoBaHMs

1. [lepeuncnuTh OCHOBHBIE TPUHIIUAIIBI YITPABICHHUS.

2. CrtpyKTypHas cxema CUCTEMbI aBTOMAaTHYECKOIO YIIPABJICHMUS.
3. HapucoBaTte  mepexogHyl0  XapakTEpUCTUKY  pEIECHHOro
M3MEPUTEIIS PACCOTTIACOBAHMUS.

4. HapucoBaTh KOHCTpYKIIHIO (YIPOIIEHHYIO) ¥ TPUHITATTHAIEHYIO
CXEMY BKJIIOYEHHS OTEHIIMOMETPUUECKOTIO PE3UCTUBHOIO 3a/1aTYHKA.
5. HapucoBatb MEPEXOHYIO XapaKTePUCTUKY
NOTEHLIMOMETPUYECKOTO  PE3UCTUBHOTO 3aJaT4MKa C JIMHEHHBIM
MOTEHLIUOMETPOM.

6. Hapucosats YIPOLIEHHYIO [PUHIUINAIBHYIO cXxemy
U3MEpUTEINIl PaccoriacoBaHUs C PE3UCTHUBHBIMU JaTYUKOM U
3a1aTYUKOM.

7. HapucoBaTh MOCTOBOM HM3MEPHUTENIb PACCOTIACOBAHUS C
PE3UCTUBHBIM 33JaTYUKOM U MEAHBIM TEPMOPE3UCTOPOM B KadeCTBE
JaT4yrKa TEMIIEPAaTypbl 00ObEKTA.

8. Kak moHumartp, 4TO Ui PaBHOBECHOTO COCTOSIHUS OOBEKTa
KO3 (UIIMEHT mepeaadyd MOCTOBOTO M3MEPUTENsI PaccoryiacoBaHus 10
KaHaiy 3ananus cocrasisier 0,006 B/Om?

N3yuenune
JTUHAMHWYCCKUX
CBOMCTB
AIEKTPUUECKUX
HCTIOJTHUTEIIHbHBIX
MEXaHN3MOB

1. N3 kakuxX OCHOBHBIX YacTE€d COCTOUT  DICKTPUUYECKHI
WCIIOTHUTENIbHBIA MEXaHU3M?

2. OCKHU3HO  HapuUCOBaTh  MEMOpPAaHHBIM  ITHEBMATHYECKUU
WCIIOJTHUTEIIbHBIA MEXaHU3M.

3. Hassatn MpeIeIIbl U3MEHEHUI aBJICHUS BO3/yXa,
COOTBETCTBYIOIIME Hayaly M  KOHIy TIE€pPeMEIICHHs]  LITOKa
MeMOpaHHOTO MTHEBMATUYECKOTO HCTIOTHUTEILHOIO MEXaHU3Ma.

4. Kakumu ~ OCHOBHBIMM ~ IIapaMeTpamMH  XapakTepHU3yeTcs
BJIEKTPUYECKUI UCTTOTHUTEIbHBIA MEXAHU3M?

5. [lepeuncnuth cTaHgapTHBIE YIJIBI MOBOPOTA JJIEKTPUUECKHX
MEXaHHU3MOB.

6. [lepeuncnuth  cTaHIapTHbIE  BpEMEHA  MOJHOTO  XOJa
ANEKTPUUYECKUX UCTIONHUTEIbHBIX MEXaHU3MOB.

7. HapucoBare cxeMy AMCTaHIMOHHOIO YyKa3aTels IO0JIO0KEHUs
BBIXOJHOTO BaJia 3JEKTPUYECKOTO HCIOJHUTEIBHOIO MEXaHu3Ma ¢
PE3UCTUBHBIM JaTUUKOM IOJIOKEHHUS.

8. HapucoBaTh cxeMy AMCTaHIMOHHOIO YyKa3aTessl MOJO0XKEHHS
BBIXOJIHOTO Bajia AJIEKTPUUECKOTO HCIOIHUTEIBHOTO MEXaHu3Ma ¢
nudGepeHIHaATbHO-TPAaHC(HOPMATOPHBIM TATYUKOM TTOJIOKEHUS.

9. HapucoBate cxeMy AMCTaHIIMOHHOTO YyKa3aTessl MOJ0KEHUS
BBIXOJHOTO BaJla 3JEKTPUYECKOTO HCIOJHUTEIBHOIO MEXaHH3Ma ¢
WHJYKTUBHBIM JATYMKOM MOJIOKECHUS

Onpenenenue
pacxoIHBIX

1. Jate ompeneneHrue MPOIMYCKHOW CIOCOOHOCTH JPOCCEIIBHOTO
pEeryJIupyomiero oprasa.




Ilepeuennb
J1a00paTOPHBIX padoT

Bonpocsl k 3ammre

XapaKTePUCTUK 2. Hatpb onpeaeeHue MPOMYCKHOM XapaKTePUCTUKHI
JPOCCENBHBIX JPOCCETBHOI0 PETYIHPYIOIIETO OpPTraHa.
PETYJIHPYIOIINX 3. Hate  ompeneneHre — KOHCTPYKTUBHOW — XapaKTEPUCTUKHU
OpraHoB JPOCCETBHOIO PETYIHPYIOIIETO OpPTraHa.
4. JlaTe ompeneneHUEe pacXxoJHOW XapaKTEPUCTUKH (UI€aThbHOM)
JPOCCENIBHOTO PETYIUPYIOLIET0 OPTraHa.
5. JlaTtb ompeneneHue ycloBHOTO Ko3(p@uiMeHTa conpoTUBICHUS
JPOCCENIBHOTO PETYIUPYIOLIET0 OPTraHa.
6. JaTb ompeneneHue ycloBHOTO Ko3(p@HiMeHTa conpoTUBICHUS
JUHUMU.
7. OObsICHUTH, TOYEMY NPU MPEUMYIIECTBEHHO BHYTPEHHUX
BO3MYIIEHUSAX, WAYIIMX [0 KaHalIy pEeryJupylolero BO3ACHCTBUS,
NPEINOYTUTENIbHA PAaBHOMNPOLEHTHAST PAacXoJHas XapaKTepUCTUKa
peryJIupyromiero oprasa.
8. OObsICHUTB, TIOYEMYy TPU MPEUMYIIECTBEHHO BHEIIHUX
BO3MYULIEHUSAX, HIYIIMX, HaOpuMmep, IO  KaHaly  3aJaHus,
MPEIMOYTUTENbHA JTUHeHas pacxoaHast XapaKTepUCTHKA
peryJIupyIomiero oprasa.
9. [lepeuncnuthb HanOosee pacnpocTpaH€HHbIE BUJIbI
JPOCCENBHBIX PEryIUPYIOMINX OPTraHOB.
10.  IlepeyucnuTh BUIBI COWICHEHUN APOCCEIbHBIX PETYIUPYIOIINX
OpPraHOB U UCIOJIHUTEJIbHBIX MEXaHU3MOB
1. Yem oTIIHUAIOTCS MEXKIY COOO0N HENPEPhIBHBIC U MPEPHIBUCTHIC
CAP?
2. . Uto takoe peneiinas CAP?
3. HapucoBate  cTaTU4ECKyl0  XapakTEPUCTUKY  PEIECHHOTO
aJIeMEeHTa U OOBSCHUTD €€ paboTy.
4. Urto Takoe AByXMO3UIIMOHHOE aBTOMAaTHYECKOE PETYIUPOBAHUE?
5. [Ipunymath W HapucoBaTh 3CKHU3 ABYXNO3UIMOHHON CAP
ABTOMATHIECKOE YPOBHSI )KHJIKOCTH B OaKe.
6. HapucoBate rTpaduk IBYXMO3UIIMOHHOTO  PETYIHPOBAHUS
JBYXIIO3UI[MOHHOE n
TEMIEPATypbl OAHOEMKOCTHOTO OOBEKTa 03 CaMOBBIPABHUBAHHS C
perynupoBaHue

YHCTHIM 3aIa3/bIBAHACM.

7. OOBsACHUTH, TMOYEMYy CpEIHssI TeMmIeparypa Ha y4acTKe
aBTOKOJI€0ATEIBHOTO PEXKMMa OTIMYACTCS OT TEMIIEPaTypPhl 3aJaHuUsl.

8. OOBsACHUTH, KaK HM3MEHUTCS TEpHOJ] KoJeOaHW Ha ydyacTke
aBTOKOJIE0ATEIBHOTO PEXKHMa ¢ H3MEHEHHEM Harpy3KH.

9. B kakoM COOTHOIIEHWH MEXITy COOOW TOJDKHBI HAXOIUTHCS
BEJINYMHBI IPUTOKA U OTTOKA JUIS OCYIIECTBICHUS ABYXIO3UIIMOHHOTO
ABTOMATHYECKOTO PETYJIHUPOBAHUSA?

HUccaenosanue CAY ¢
MPONIOPLIUOHAIILHBIM
pEryasTopoM

1. Kaknmu mapamerpamu xapakTepusyercst OObEKT yIpaBIICHUS ?
2. Kak  skcnepuMeHTanbHO  MOJIYYUTh  CTaTHYECKYHD U
JTUHAMHYECKHE XapaKTepUCTUKU 00BEKTa yIpaBieHus?

3. Omnpenenutb, uro Takoe Il-perymsTop, HamucaTh (opmymy
3akoHa [I-perynupoBaHus U AaTh ONpeesieHue BEIWYNH, BXOIAIINX B
3Ty Gopmyy.

4. HapucoBats ¢pyHKIIOHANBHYIO CTPYKTYpY [I-perynsaropa.

5. Ha3Batb OCHOBHBIE IpsIMBIE IOKa3aTeNM KauecTBa Ipolecca
yIpaBiICHHUS.

6. Kaxoii npsimoii moka3aTelnb XapakTepU3yeT TOYHOCTh CUCTEMBI B




Ilepeuennb

Bonpocsl k 3ammre
J1a00paTOPHBIX padoT P B

YCTaHOBUBILIEMCS PEKUME?

7. Kaxue u3 NPAMBIX IoKa3aTeseu XapaKTepU3yroT
K0JIEOATEIIbHOCTD CUCTEMEI, a Kakue — e€ ObIicToaercTBIE?

8. HapucoBate rpaduk mepexoJHOro mpormecca IO KaHalLy
3a/1aHUsl, COOTBETCTBYIOLIUH repeperyianpoBaHuio 30%.

9. Kak Bimuser xo3ddumment mnepemayum peryniaropa  Ha
CTaTUYECKYIO OUIMOKY peryJnpoBaHus?

10. Kak Bamser Harpy3ka OOBEKTa Ha CTAaTHUECKYIO OILIMOKY

peryinupoBaHus?

11. Kak Brnuser BenuuuMHa 3aJaHUsl Ha CTAaTHYECKYIO OLIMOKY

peryiupoBaHus?

1. Hanwmcares ¢opmyny 3axkona U-perynnpoBaHusi U OIpPENEIUTh

BXOJISIINE B HEE BEIIMUNHBI.

2. [lepeuncnuth UM TOSACHUTH XOJX THUIIOBBIX IEPEXOJIHBIX

IIPOLIECCOB ITPY ABTOMAaTUYECKOM PETYIHPOBAHUH.

3. Onpenenutsd NoKa3aTean KauecTBa NpoLecca peryaupoBaHusl.

Uccnenosanue CAY ¢ | 4. Kaxk naiit nmepenarounyro GyHKIHIO peryasTopa’?
MHTETPAJIbHBIM 5. Kak onbITHBIM myTéM HaiiTu ko3 duuueHT nepenauu kpl?

PEryJISITOpOM 6. Kak MOBJIUSIET Ha kpl M3MEHEHHUE TTyOUHBI

muddepeHmpytomieit ooparHoit ca3u?

7. Kak skcnepuMeHTaIbHO HAMTH BO3MYIIIEHUE VB, YKBUBAJIICHTHOE

W3MEHEHUIO HAarpy3Ku?

8. Kaxk Haiitu ontumManibHbie HacTpoiiku M-perymnstopa?

9. Kak onpenenuts u peasinzoBath ycraBku M-perynsropa?

1. ANnpOKCUMUPOBATh MEPEXOJHYIO XaPAKTEPUCTUKY PEATTbHOTO

00BbeKTa € S-00pa3HOW MEpPexXOJHON XapaKTePUCTHKOW MOJENbIO
BTOPOTO MOPSIIIKA.

2. Hanwmcartes nepenatounyio (yHKIIMIO MOJIEIH NIEPBOTO MOPSIKA.
3. Kak omnpenenutrb onTUMalbHBIE MapaMeTpbl HACTPOUKH
[IN-perynsaTopa, eciiu UCHOIb30BaHA MOJEID NIEPBOTO MOpsAIKa?
Onpenenenue 4. Kak mo rogorpadgy AD®UYX oObekTa ONpeaeanuTh KPUTHUUECKOE
JUHAMUYECKHX 3HayeHue ko3 durmenrta nepenaun [1-perymnaropa? 6
XapaKTePUCTUK 5. Kak  nmoctpourp A®PUX  pa3oMKHYTOH  CHCTEMBI  C
[I1-perynsaropa [MU-perynsaTopom o ADOYX oObexTa?
6. N3noxuth AJNTOPUTM OTpeICIICHUS ONTUMAIBHBIX
nuHaMudeckux Hactpoek [IN-perymnsaropa no AOUX oObekTa.
7. Onpenenuth MpsAMBbIE MOKA3aTeIM KadyecTBAa MEPEXOJAHOTO
Ipolecca 1o KaHaity 3aaHusl.
8. N3noxute anroput™ Lurnepa m Hukonbca anist onpeneneHus

napamMeTpoB JuHaMudeckoi HacTpoiku I1- u IIM-perynsaropos

Kontponbubie 3anaun

1. Jnst maGopaTopHO#l YCTaHOBKM € TUIAJIKUM TPYOONPOBOAOM C BHYTPEHHHM
nuamerpoMm D = 36 MM, 110 KOTOPOMY ITPOTEKAET BO3AYX CO CKOPOCTHIO 2 M/C, paCCUUTATh MMOTEPH
JIaBJICHUS] Ha y4yacTke JiuHHOU 28D, mioTHoCTh Bo3ayxa 1,29 KI/M°, TUHAMUYECKasl BI3KOCTb
Bo3ayxa 1,87-107 kre-c/m?, ko duImeHT TpeHns onpeieauTs 1o hpopmyne braasuyca




2. [IpoBeputh, obOecmeunBaeT M JBYXCEACIbHBIA PEryJUPYIONIMN KiIamaH ¢
nuamerpoM D = 80 MM IIpH TIOJHOM €ro OTKPHITUM pacxon Boasl 140 m>/4, mpu Temmepatype
20°C, oxunaembiii nepenaa nasienus Ha PO 0,5 Mna

3. Omnpenenuth MakCUMalbHBIM pacxon raza mans pexuma APp, > Pi/2, ecnu ero
TMIOTHOCTH Tasa 1,25 kr/m®, mepen naBnenus Ha perynupyiomem oprade 0,8 MIla u ycnoBHas
npoIrryckHas cnocooHocth 31 m3/4, Temniepatypa niepen PO 15 0C (k=1)

4. Pacuer u couseHeHHE JIEKTPUYECKOTO0 HCIOIHUTENBHOTO MEXaHu3Ma ¢
MMOBOPOTHOM 3aCJIOHKOM CO CIICAYIONTUMHU TapamMeTpaMu: abCONIOTHOE JaBiieHne ra3a nepen PO
(P1) 2,1 xrc/em® um moche (P2) 1,2krc/cM? mpM MakCHMaabHOM pPacxofe, YCIOBHBIH
(MprCcOeMHUTENbHBIN) nuamerp peryimupymomero oprasa 400 MM, paauyc MIeHKH Bania
3aCJIOHOYHOTO PEerynupylomero oprasa (rm) 35 MM, koaddunuent tpenus B omnopax (f) 0,15,
BpeMsi 3ama3/ibiBaHus 00bekTa (1;) 36 ¢, OTHOIIEHHE IYCKOBOIO KpyTsamero Mmomenta UM k
HoMuHanbHOMY k = 1,7. 3akoH perynuposanus [IM u HeoOxo1umas XapaKTepUCTUKA COUICHEHUS
— BOTHYTast
[TocTpouTs xapaktepuctuky nepememenuss MI0 40/63-0,25 mocTOSHHON CKOPOCTH TIPH
IOCTYIUIEHUH HA €r0 BXOJ CEpUU UMITYJIbCOB, IIEPUO/] CIEI0BaHUS UMITYJIbCOB 2 . Bpems
UMITYJIbCA B3ATh PaBHBIM KOHTPOJIBHOM JIMTENBHOCTH YIPABIIAIOUINX UMITYJIbCOB. 1o
XapaKTEpUCTUKE ONPEAEIUTH OCTOSIHHYIO U CPEHIOI0 CKOPOCTh niepeMenienust PO

NuauBuayanbHas pacueTHas padora
IIpumep pacuera couwienenue PO ¢c UM
B sroM mpumepe npouzBoautcs pacuer DM Kk peryaupyromemMy opraiy, pacyeT npoIrnyCcKHON

CHOCOOHOCTH KOTOPOTO MPUBEJICH B pazene 22 pykoBoasuiero Matepuana PM 4-163-77.
JlanHble 7151 pacyeTa

1. AGcomoTHOE 1aBJIeHHE Ta3a nepe] PeryaIupyIOIUM OPraHOM P;=2,1 krc/em?

2. AGCOMOTHOE JTaBJICHHE Ta3a MOCIIe PETYINPYIOIIEro OpraHa Ipu MaKCHMalIbHOM
pacxoze P>=1,2 xrc/em?

3. [IpucoenuanTenbHBIN (YCIOBHBIN) TUaMeTp peryiupytomiero oprana d=0,4 m

4. Panuyc meiiku Baia 3aCIOHOYHOTO PETYJIUPYIOIIEro OpraHa ru = 0,035 m

5. Koadumment tpenust B onopax f=0,15

6. Bpemsi 3ana3apiBaHust 00bEKTa t=36¢c

7. 3aKOH peryiaupoBaHuUs 1

8. OTHOILIEHHE TyCKOBOTO KpyTsiiero MoMeHTa DVIM k HoMuHansHOMY kK =1,7
9. HeoOxommuMast xapaKTepUCTHKA COYWICHEHHSI - BOTHYTas

Pacuer

1. JlaHHBIN peryaupyroniuil oprad paboTaeT Mpy KPUTHUUECKOM HCTEUEHUH Ta3a Yepe3 HeTo
P BCEX 3HAUCHUSX MPOTEKAIONIETO Yepe3 Hero pacxona. [Ipu MmakcumanbHOM pacxoje nepenaj
JaBJICHUS paBEH

AP =P;-P>=2,1-1,2=0,9 krc/cm>.

B nonoskeHnu «3akpbIiTO» Nepenaj AaBieHus: OyaeT paBeH H30BITOUHOMY JaBJICHUIO MEpe
PEryJIUPYIOMIUM OPraHOM

AP’y =P - Pomy=2,1-1,0=1,1 xrc/em® = 1,1 - 10* xre/m?.

ITockonpky nepenaz 1aBJICHUs HA PErYJIUPYIOIIEM OPraHe U3MEHSAETCsS. CPABHUTEIIBHO
HEMHOT0, TO HE OyJeT Ype3MEepHOI OLIMOKOMN, €ClIi B KaUueCTBE Mepenaaa JaBieHus,
COOTBETCTBYIOILIETO MAKCUMYMY T'MAPOIMHAMUYECKOTO MOMEHTA, IPUHATH AP’,.

2. OueHnM MaKCUMAJIbHBIA TUIPOAMHAMUYECKA MOMEHT Ha BaJIy PETyJUPYIOIIETrO OpraHa



My =0,654d°AP, = 0,0654 - 0,4° - 1,1 - 10* = 46 xrc * M.
3. Onpenenum MakKCUMAJIbHBIIT MOMEHT TPEHHS B OIIOpaxX Bajia peryJIMpYyIOIIEro opraHa
My =0,785dr,fAP = 0,785 - 0,4> - 0,035 - 0,15 - 1,1 - 10* = 6,6 krc * M.
4. OnpenenuM HEOOXOAMUMBIC KPYTAIITUH MOMEHT Ha Bay PETYIUPYIOMIETO OpraHa
M =n(Mg+ 1,2M,) =2(46 +1,2 - 6,6) = 108 krc * M,

rae n = 2, ko3 UIMEHT 3amaca, yYUTHIBAIONTAN YCIOBHS M PEKUM PabOThI peryIupYyIOIIETo
OpraHa, 3aTsKKy CaJIbHUKOB H T.II. (cM. Tab. 1).
5. OnpeaenuM HEOOXOIUMBIN KPYTSIIUA MOMEHT Ha BBIXOJTHOM oprane DVM

M, =Tepr =318 ostirem
k 1,7
ITo 'OCT 7192-74 npuMeM HOMUHAJIBHBIIT MOMEHT UCIOJHUTEIHLHOTO MEXaHU3Ma
M, =400 xrc - m.
6. Onpeaenum HEOOX0IMMOE BpeMsi TTOJTHOTO X01a DM Te=(1 +4)1=36+ 144 c.

ITo T'OCT 7192-74 npumewm T = 63 c.

JlmuHa BBIXOJHOTO phlYyara 3TOro HCIOJIHUTEILHOI0 MexaHu3ma R = 360 mwm.

7. 13 KOHCTPYKTUBHBIX (KOMIIOHOBOYHBIX) COOOpaKEHUH MPUMEM PACCTOSIHUE 110 BEPTUKAIN
MEXy YPOBHEM OCH 3aCJIIOHOYHOTO PETYJIMPYIOIIErO OpraHa U ypOBHEM, HA KOTOPOM HAXOAUTCS
ocb Basta OUM, paBHbIM H =2 M.

Torna u3 puc. 3 cneayer, uro jymHa 15114 [ Oyner pasHa [=H+ R =2+ 0,36 =2,36 m.

8. OnpenenuM HEOOXOAUMYIO JUTMHY pblYara 3aCJIOHOYHOTO PErYIHPYIOLIET0 OpraHa

2 2
r= —é + f[%] +R(I-R) = 22ﬁ + Jz,’js +0,36(2,36-0,36) = 0,274 m = 274 mm.

Cxema couJIeHeHHs aHAJIOTMYHA MMOKAa3aHHOM Ha puc. 3.

JlnuHy peiuara 7 1enecooopa3Ho okpyriuTh 110 » = 280 mM. OKpyTiieHHue JieiaeM B CTOPOHY
YBEJIMUYEHUS JUTUHBI phlYara, Tak Kak ’TOMY COOTBETCTBYET YMEHBIIICHHE YTJIa TIOJTHOTO X0/1a
PeryIupyIoIIero oprata.

Jrot yron Oyaer HeMHOTO MeHbIe 90°,9T0 npuemMiIeMo, Tak Kak Heo0XouMasi MakKCUMalbHast
MIPOITYCKHAS CTIOCOOHOCTH PETYJIHUPYIOIIETO opraHa odecreueHa ero pacueToM npu ¢ ~ 60°
(pa3nen 22 PM 4-163-77).

9. Onpenenum nosydauBIeecs 3HaueHne Kodpuimenta ocnabieHus: KPyTsIIero MOMEHTa

! 2,36

n - - -
0
+
SUM coulieHeHueM R+r 036+0,274
YTO MEHBILE UCXOIHOTO 3HAUEHUS 71, = 4 M, CIIE0BATENBHO, JOIYCTUMO.
U3 5T0ro nmpuMepa BUIHO, YTO OPUEHTHPOBOUHOE 3HAUYEHUE N, = 4 HE ABIAETCS YPE3MEPHO

o' tip

3aBBINICHHON BETUYMHON. MOKHO yOeIUThCS pacueToMm, uTo npu [ = 3 M n, = 4,6, 4TO BBIHYAUT
YMEHBIUTH [ M, ipubm3uB DM K peryaupyroIiemMy oprany.



[Ipunoxenue 2

7 OueHoYHbIE CPEACTBA JIJIsl MPOBEICHUS POMEKYTOUHOM aTTECTAlUKN

a) [lnanupyembie pe3yJbTaThbl 00yUYeHHS U OLCHOYHbIE CPEACTBA VISl MPOBEeHUS MPOMEKYTOYHOM aTTeCTAlluu:

CTpyKTypHBII
AJIEMEHT [Mnanupyembie pe3yabTaThl O0ydeHUs OueHouHbIE CpeCTBA
KOMIIETEHINH
OIIK-8: Crioco0eH BBINOJIHATH HAJAJAKY U3MEPUTEJbHBIX M YIPABJISIIOIIUX CPEICTB M KOMILJIEKCOB, OCYLIECTBJISITH UX PerjiaMeHTHOe
00cJIy’:KNBaHHE
OIIK-8.1 BeInonHsIeT HAJIaIKy U3MEPUTENIBHBIX U

YIIPABJIIOIUX CPEICTB U KOMIUIEKCOB C
L(EJIbIO NIPUBEJIEHUS UX XapaKTEPUCTHUK K
IIPOCKTHBIM 3HAYECHUSIM

Hepeueub meopemudecCKux 60npocos K IK3ameny:

I. [lepeunciuTh OCHOBHBIE MPUHIIMIIBI YIIPABICHHUS.

2. HapucoBaTe CTpyKTypHYIO CX€MY CHCTEMBbI aBBTOMAaTHYECKOTO YIIPaBICHUS

3. [IpombllIEHHBIE PETYASATOPHI, OCHOBHBIE TOHSTHUS U CXEMBI

4. CrpykrypHas cxema Il-perynstopa. Ilepemarounass QyHKIus perynsropa.
bamnactHoe 3BeHO. BnusiHue 6amiacTHOTo 3BeHa Ha MEePEXOIHbBIN TpoIiece.

5. CrpykrypHasi cxeMa, mepenaTtoyHass (QyHKUHUs, MOHATHE OAJUIACTHOTO 3BEHA U

BIIMSIHUE €T0 IIapaMeTpOB Ha Mepexoansli npouecc B IIH-perymnsarope, mOCTpOEHHOM Ha
ocHoBe uneanbHoro [I1-perymnstopa

6. Perynupytorue opransl, KiacCu(pUKaIMs, OCHOBHbIC TapaMeTPhl

7. Perynupytoniye kiananbl, X KOHCTPYKIIMH, XapaKTEPUCTUKU

8. [ToBOpOTHBIE 3aCTOHKH, UX KOHCTPYKLIMH U XapaKTEPUCTUKU

0. [IIuGeprl 1 UX KOHCTPYKTHUBHBIE XapaKTEPUCTUKHI

10. BnusiHue BHYTpEHHMX M BHEIIHUX BO3MYIIEHMH Ha Xoj xapakrtepuctuk PO,
BBIOOD I11€71€CO00Pa3HOTO BU/IAa PACXOAHBIX XapaKTEPUCTUK

1. BrnusiHue ruapaBindecKuX COMPOTHUBIICHUH B TPYOOTPOBOIaX HA BUJ] PACXOAHBIX
xapaktepuctuk PO

12.  Pabota apoccensnoro PO B cucreme

13. JIlnHaMu4ecKre XapakTEepUCTUKU JyekTpuueckux MM © uUX BIUsAHHE Ha
napaMeTphbl PEryIsiTOPOB

14. KoHTakTHBIE TyCKOBBIE YCTPOMCTBA IJISl IBYX- U TPEX(Pa3HBIX UCIIOTHUTEIBHBIX
MEXaHU3MOB, UX BKJIIIOUCHUE

15. be3koHTakTHBIE  TYCKOBBIE  yCTPOMCTBA  JUIsi  JBYX- ©  TpEXQasHbIX

HUCIIOJTHUTCIBHBIX MCXaHU3MOB, HX BKJIIOUCHUC




CtpyKTypHBIi

OlLleHOYHBIE CpEeACTBA

3JIEMEHT [Tnanupyemble pe3ynbTaTbl 00yUeHHs
KOMIETEHINH

16. Onnoob6oporusiiit UM MDO, mapamerper MO0, koncTpykuusa. UM MOBOK,
MDBOB, cxembl ynpaBieHUs
17. bnok curnamuzanum mnonoxenus TokoBeId BCIIT-10, koHCTpykums, 0ok
natunka BJ[-10, ¢dyHKIMOHANBHBIE BO3MOXHOCTH, NMPUHIUINHAAIBHAS SJIEKTPUUYECKAs
cxema, pabora ¢ 6J10KOM
Ilepeuensv nadopamopuvix pavom:

1. ABTOMaTHYECKOE IBYXIIO3ULIMOHHOE PErYIHMPOBAHUE

- CHSITh U MOCTPOUTH CTATUYECKYIO XapaKTEPUCTUKY PEIICHHOTO 3JIEMEHTa U
00BACHHUTH €€ padoTy;

— rpaduK ABYXIO3UIIMOHHOTO PErYIUPOBAHUS TEMIIEPATYPBI OJHOEMKOCTHOTO
00BbeKTa Oe3 CaMOBBIPABHUBAHUS C YHCTBIM 3aI1a3/[bIBAHUECM.

2. Uccnenosanue CAY ¢ nponopiuoHaIbHbIM PETYIITOPOM

- 9KCIIEPUMEHTAJILHO IOJyYUTh CTATUYECKYI0 M JTUHAMHYECKHE XapaKTEPUCTUKH
00BEKTa yIpaBlICHHS;

- HapucoBaTh TIpaduK TMEepexoJHOro  Mpolecca IO  KaHaly  3aJaHus,
COOTBETCTBYIOIIMI nepeperyaupoBanuto 30%.

3. NccnenoBanne CAY ¢ HHTErpaibHBIM PETYIATOPOM

- OTBITHBIM MyTéM HalTH K03 dunneHT nepenaun kpl;

— JKCIIEPUMEHTAJIbHO HAWTH BO3MYIICHHE YB, OSKBUBAJICHTHOE W3MEHEHHUIO
Harpy3KH;

- HalTH onTUMalibHbIE HaCTpouku M-perynsropa;

— OIpEeICNIUTh U peann3oBath ycraBku M-perymnsaropa

OIIK-8.2 Ocy1ecTBIIsSIET pErIaMeHTHOE

o0ciyXMBaHUE U3MEPUTETHHBIX U
YIPaBISIOUIUX CPEACTB U KOMIUIEKCOB €
1EJIbI0 CTA0OMIIM3AIMH UX XapaKTEePUCTUK

Ilpumepvt npakmuyeckux 3a0anuil 013 IK3AMEHA U 1A0OPAMOPHBIX padom:
I. CrpoekTupoBaTh  KOHTAKTHYIO  JABYXIIO3UIIMOHHYIO  CXEMYy  YIpaBJEHUS
3ieKTpoBUraresieM M




CtpyKTypHBIil
JJIEMEHT
KOMIETEHINH

[Tnanupyemble pe3ynbTaTbl 00yUeHHs

OlLleHOYHBIE CpEeACTBA
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Pesepeyap \L

CToK
Ha pucynke CAP ypoBHs B pe3epByape OT MUHUMAJIBLHO JOyCTUMONW oTMeTkH HY
(HKHUE YPOBEHB) 10 MaKCUMalIbHO nonyctuMoi BY (BepxHuii ypoBens). Bona
nofaéres HacocoM Q, mpUBOAMMOM OT TpéxdazHoro aAsuratens M. UyBCTBUTENbHBIN
3JIEMEHT CUCTEMBI — MIOIJIABOK — TPOCOBOM CBA3BIO COEUHEH C HAKUMHBIMM IUIAHKaMU
KOHEUHBIX BbIKIIOUarenend HuxkHero ypoast KBHY (SQ1) u Bepxuero yposuss KBBY
(SQ2), 3ambIKarOMUX CBOM KOHTAKTHI IPH HAKATUU TIAHKOU

2. Bri6op PO npu u3BecTHOM AMana3oHe W3MEHEHHS Harpy3KH

3. OrnpenesieHne KOJIMYECTBA BEIIECTBA, IMPOXOMASAIIETO 4Yepe3 CUCTEMY <JIMHUS —
PO»

4. DKCIepUMEHTAIBHOE OIpEeNIeJICHHE YCIOBHOTO KOA(pGUIIMEHTa CONMPOTUBICHUS
npoccenbHoro PO

5. Omnpenenenue yCIOBHOTO Ko3(h(dullMeHTa COMpPOTHBICHUS JIMHUU PacuyETHBIM
IIyTEM

6. DKCIepUMEHTAIBHOE OIpeNIeJICHHE YCIOBHOTO KO3 GUIIMEHTa CONMPOTUBICHUS
JINHUM Ha JEUCTBYIOIIEN YCTAaHOBKE

7. OnpenenuTh MakCUMaJIbHBIN pacxop raza misa pexkuma APp, > Pi/2, ecnu ero

IIOTHOCTH Ta3a 1,25 kr/M°, mepen napieHus Ha perymupytomem oprade 0,8 MIla u
yCII0BHAs POMyCcKHast crocodHocTs 31 M3/4, Temmneparypa nepex PO 15 °C




CtpyKTypHBIi
JJIEMEHT
KOMIETEHINH

[Tnanupyemble pe3ynbTaTbl 00yUeHHs

OlLleHOYHBIE CpEeACTBA

Ilepeuensy nadopamopuvix pavom:
1. ABTOMaTHyecKoe ABYXMO3UIIMOHHOE PETYIUPOBAHKE

- CHSTb U IIOCTPOUTH CTATUYECKYIO XapaKTEPUCTUKY PEICHHOT0 3JIEMEeHTa U
OO0BSICHUTH €€ paboTy;

- rpaduK IBYXIO3ULIMOHHOTO PETYIUPOBAHUS TEMIIEPATYPbI OJHOEMKOCTHOTO
o0BbeKTa 6€3 CaMOBBIPABHUBAHUSI C YHCTHIM 3aI1a3/[bIBAHUEM.

2. HccnenoBanne CAY ¢ mponopuuoHaIbHBIM PETYIISITOPOM

- HKCIIEPUMEHTAJILHO MOJNYYUTh CTATUYECKYI0 M TUHAMHYECKHE XapaKTEPUCTUKHU
00BeKTa yIpaBJIeHUS;

- HapUCOBaTh TpauK MEpPexXoJHOro  Tpolecca IO  KaHaly  3aJaHuf,
COOTBETCTBYIOIIMI niepeperynupoanuio 30%.

3. Uccnenoanue CAY ¢ HHTErpalibHBIM PETYISTOPOM

- OTIBITHBIM ITyTEM HalTH KO3 urreHt nepenaun kpl;

- SKCIIEPUMEHTAJbHO HAWTH BO3MYIIEHHE VYB, SKBUBAJICHTHOE W3MEHEHUIO
Harpy3Ku;

- HalTH ONTUMAalbHbIE HacTpoiiku M-perymnsTopa;
OIPEJICJINTh M PeaJM30BaTh ycTaBKu M-perymstopa




0) [Hopsiiok NMpoBeeHUsI MPOMEKYTOYHOM aTTeCTALMH, OKA3aTeJM U KPUTEPUHU
OlleHUBAHMSA:

[Ipomexyrounas arrectanus no nuctuiuinie « TeXHn4ecKue cpeIcTBa aBTOMATU3AIUN U
yIpaBJieHHs1» BKIIIOUAET TEOPETUUECKHE BOMPOCHI, TO3BOJISIOLIUE OLIEHUTh YPOBEHb YCBOCHUS
00yJaromuMucs 3HaHUH, ¥ IPAKTUYECKUE 3aJJaHNs, BBISBIISIOIINE CTENIEHb C(POPMUPOBAHHOCTH
YMEHUH 1 BIAJCHUHN, TPOBOAUTCS B (hOpME IK3aMeHa.

DK3aMeH MPOBOJUTCS B YCTHOU OpME MO TEOPETHUSCKUM BOIIPOCAM H 3a/1a4aM.

IToka3zarenn u KPUTEPHH OICHUBAHUA IK3aMeHa:

— Ha OLIEHKY «om.uyHo» (5 6aIoB) — 00y4aroLuiics TOMKEH MOJIHO PACKPHITh COJEPKAHNE
MaTtepraja B OObEMe MpOrpaMMbl JUCIHUIUIMHBI, YETKO W TPABWIBHO JaTh ONpPEACICHHS,
NPUBECTH JIOKA3aTE/IbCTBA HA OCHOBE MATEMATHYECKUX M JIOTMYCCKUX BBIKJIAJOK, MOKa3aTh
HaBBIKH HUCCIIEIOBATEIBLCKOM NesITeTbHOCTH. OTBET JOJDKEH OBITh CAMOCTOSTEIBHBIN, TIPU OTBETE
WCTIOJIb30BAaHBI 3HAHUS, TPUOOPETEHHBIC paHee;

— Ha OIEHKY «xopowio» (4 Oamna) — oOy4arOmMMUNUCS TOJDKEH PACKPBITH CONEpKaAHUE
MaTtepuajia B 00beMEe MPOrpaMMbl JUCHUIUIMHBI, B OCHOBHOM NPaBUJIBHO JaTh OCHOBHBIC
ONpeNeNieHusT W TOHATUS mnpeamera. [lpm oTBeTe MAOMYIIEHB HETOYHOCTH, HapyIlIeHa
MOCJICIOBATEIBHOCTh  M3JIOKEHUS, JIOMYIIECHBI HEOOJbIINE HETOYHOCTH IIPH BBIBOJAX H
UCTIOJI30BaHUHU TEPMHUHOB, TPAKTHYECKUE HABBIKH HETBEP/IBIC;

— Ha OLICHKY «y0ognemsopumenvhoy (3 6anna) — 00yJaromuiics J0IKeH YCBOUTh OCHOBHOE
conepkanne marepuana. Ilpu oTBeTe ompeneseHUss M TMOHATUS JaHbl HE YETKO, NOIMYIIEHBI
OLIMOKH TPU MPOMEKYTOUHBIX MaTEMATUYCCKUX BBIKIAIKAaX B BBIBOJIAX, MPAKTHUCCKUE HABBIKH
cia0ble;

— Ha OLIEHKY «HeydosiemaopumenvHoy (2 6amioB) — 00ydaromuics 1eMOHCTPUPYET 3SHAHUS
He Oonee 20% TeOpeTHUYECKOTO MaTepuana, JOMYCKaeT CYIIECTBEHHbIE OIIMOKH, HE MOKET
MOKa3aTh MHTEIUICKTYaIbHBIC HABBIKKM PEIICHHS MPOCTHIX 3aja4. [Ipu 0TBETe MOMyIeHbI TpyObIe
OMMOKK B OMNpPEIENICHHsIX, I0Ka3aTrejIbCcTBa TEOpPEM HE IPOBEIEHO, HE JaHbl OTBETHl HA
JIOTIOJTHUTEIbHBIC  BOMPOCHI  TPENOJaBaTess, OTCYTCTBYIOT HAaBBIKHM  HCCIICAOBATEIIBLCKOM
NeSITeTbHOCTH;

— Ha OLICHKY «Heydosremeopumenvroy (1 0anm) — He MOXKET MMOKa3aTh 3HAHUS HAa YPOBHE
BOCTIPOM3BENICHHUS M OOBSICHEHUST HH(POpPMAIINU, HE MOXKET TI0Ka3aTh WHTEIUICKTYalIbHbIC HABBIKA
pelIeHust MPOCTHIX 3a/1a4, OCHOBHOE COJIepKaHHe y4eOHOro MaTepuaa He pacKphITo.



