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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma nepecMoTpeHa, 00CykaeHa U 0100peHa s peanuzaruu B 2026 - 2027
y4eOHOM IOy Ha 3aceaHuu Kapeapsl ABTOMATHU3UPOBAHHBIX CUCTEM YIIPABIICHUS

[Iporokonm ot 20 . Ne
3aB. kadenpoii C.M. AuapeeB

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM rojTy Ha 3acefanuu Kadeapsl ABTOMATH3UPOBAHHBIX CHCTEM YIPABJICHUS

[Iporokonm ot 20 r. Ne
3aB. kadenpoii C.M. AuapeeB

Pabouas mporpamMma rnepecMoTpeHa, 00CykaeHa u o00peHa s peanusaruu B 2028 - 2029
y4eOHOM TroJTy Ha 3acefaHuu Kadeapbl ABTOMATH3UPOBAHHBIX CHCTEM YIPaBJICHUS

[Iporokon ot 20 . Ne

3aB. kadenpoit C.M.KHIIPCGB

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM TroJy Ha 3acefaHuu Kadeapsl ABTOMATH3UPOBAHHBIX CHCTEM YIPaBJICHUS

[Iporokon ot 20 . Ne

3aB. kadenpoii C.M._AHI[peeB




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

YCBOEHHE OCHOBHBIX CBEJCHUII 110 TEOPHUH, IPUHIIMIIAM [TOCTPOSHUS U PaOOTHI TUITOBBIX
JJIEMEHTOB AaBTOMATHMUYECKHUX CHUCTEM YIpaBJICHHs, CHOCOOHOCTh HPOU3BOAUTH PACUEThl U
MIPOEKTUPOBAHKUE OT/EJIbHBIX 3JIEMEHTOB M YCTPOUCTB CUCTEM aBTOMATH3allMU U YIPABJICHUS U
BBIOMpATh CTaHAAPTHBIE CPEACTBA aBTOMATHUKH, U3MEPUTEIHLHOW M BBIYMCIUTENILHON TEXHUKH
JUIS IPOEKTUPOBAHMS CUCTEM aBTOMATU3AlIUU U YIIPaBJICHUS

2 MecTo JTUCUMILIMHBI (MOIYJIs]) B CTPYKTYpe 00pa30oBaTeibHO MPOrpaMMbl

Juctumuinaa TeXHUYecKue CpeiacTBAa aBTOMATH3AIMM W YIPABJICHUS BXOJHUT B
00s13aTeNbHYI0 YacTh y4eOHOTr0 I1aHa 00pa3oBaTeIbHON MPOTPAMMBI.

Jis  u3ydeHWs ~ JAMCHMIUIMHBI ~ HEOOXOMUMBI  3HaHWS  (YMEHUS, BIAJCHUsN),
chOpMUPOBAHHBIE B pE3yJIbTATE U3YUEHUS AUCIUILTUH/ PAKTUK:

TexHonornueckrne KOHTPOJLIEPhI

TexHUYECKHE U3MEPEHUS U TIPUOOPHI

DNEeKTpUYECKHe U3MEepPEHUS

DJNEKTPOHUKA B YIIPABISIONIUX YCTPOUCTBAX

Mertponorust u cpeacTBa U3MEpEHU N

3uanus (yMEHUs, BJIICHNUs ), TOTYYCHHbIC IPU U3yUYEHUU JAHHOMN JUCIUIUIUHBI
OyayT HEOOXOAMMBI AJI U3YUYECHUS TUCIUILTAH/TIPAKTHK:

[TpousBoacTBEHHAS - MPOEKTHAs MTPAKTHKA

[IpoekTHas neATeIbHOCTD

ABTOMAaTH3aIUs TEXHOJIOTUYECKUX ITPOIIECCOB M MPOU3BOJICTB

Kommnekcsl Texunueckux cpeacts B CAY

[TpoekTHpoBaHKEe aBTOMATH3UPOBAHHBIX CUCTEM

[ToaroroBka K mpoieaype 3aluThl U MPoLieypa 3alIUThI BBITYCKHOM
KBaTM(UKAITMOHHON PabOThI

[ToaroToBka K ciaye u caada rocyJapcTBEHHOTO K3aMeHa

[TpousBoacTBEHHAS — MPEAAUILIOMHAS MTPAKTHKA

3 Komnerenuun o0y4aromerocsi, popmupyemsbie B pe3yibTaTe 0CBOCHHUS

AUCHHUILNIMHBI (MOLYJIs) M INIAHMPYeMblIe pe3yJbTaThbl 00y4eHust

B pesynbrare ocBoeHus aucuuIuinebl (Moayis) «TexHuuyeckue cpeacTa
aBTOMaTHU3allMU U YIIPaBJIECHUD» 00yUaroUics 10JKEeH 001a1aTh CIe yOIUMU
KOMITIETEHIUSIMHU:

KO,[[ HHAUKATOpa I/IHI[I/IKaTop JOCTHIKCHUA KOMIICTCHIINN

OIIK-8 Crioco0eH BHINOIHATH HAIAAKY U3MEPUTENBHBIX U YIIPABISIIOIIMX CPEJCTB U
KOMILIEKCOB, OCYILIECTBJIATh UX PErJIAMEHTHOE 00CIIy)KUBAHHUE

OIIK-8.1 BelnonHseT HaJTaIKy U3MEPUTENBHBIX U YIPABIISAIOMINUX CPEICTB U
KOMILJIEKCOB C LIEJIBIO MPUBEICHUS UX XapAKTEPUCTUK K IIPOEKTHBIM
3HAYCHUSIM

OIIK-8.2 OcymiecTBiIsIeT perjiaMeHTHOE 00CITy)KUBaHUE U3MEPHUTEIbHBIX U

YHIpaBJIAOMUX CPEACTB U KOMIIJICKCOB C IICJIBIO CT8.6I/IJ'II/138.I_II/II/I nx
XapPaKTCPUCTHK




4. CTpykTypa, 00b€M U copepkaHue JUCHUIIIMHBI (MOTYJISA)

OO6mias TpyA0€MKOCTh JUCIHUILUIMHBI COCTABIISIET 5 3adeTHbIX enunuil 180 akaja. yacoB, B TOM

YyucIie:
— KOHTaKTHas pabora — 78,8 akaj. 4acos:

— ayauTopHas — 75 akaj. 4acos;

— BHeayauTopHas — 3,8  akaJl. 4acos;

— caMmocTosITenbHas pabota — 65,5 akaj. 4acos;

— B (popme npakTudeckoil moaroroBku — 0 akai. yac;

— MOATOTOBKA K 3K3aMeHy — 35,7 akaj. yac

<DopMa aTTeCTaluu - 3K3aMEH

AynuropHas % o
KOHTaKTHas paboTa E z dopma TeKyIero
o
Paszen/ Tema 5 (B akaj. yacax) g E‘ Bun KOHTPOJISt Kox
g 3 O | caMOCTOSITEIBHOM | yCIIeBaeMOCTH U
JIACIMTUTHHBI ] g . | xommerenuuu
3 O & paboThI MIPOMEKYTOYHOM
na6. | mpakr. [ £ 8 aTTecTaluu
Jlek. < S 1
3aH. 3aH. | O &
1. TexHn4eckue cpeacTaa
aBTOMATH3UPOBAaHHBIX CHCTEM
perynupoanus (ACP)
CaMocrosTensHoe
n3ydeHue
1.1 OCHOBHBIE DIIEMEHTHI yueOHOM N OIIK-8.1,
1 3 VYeTHBIl onpoc
ACP.TCIT JUTEPATYPHI, OIIK-8.2
KOHCIIEKTa
JICKIUU
6
CamocrosTensHoe
U3y4YeHHE
1.2 IIpyHLIMIIBI yIIpaBICHUS. qyeOHOM " OIIK-8.1,
PHHIL yrp 1 4.5 M VYcTHBIH otipoc
Knaccudukanus ACP JUTEPATYPBI, OIIK-8.2
KOHCIIEKTa
JeKIUH
Hroro o pazneny 2 7,5
2. MI3MepuTemnn paccoriacoBaHUsI
(1P) ACP u ycunurenu
CamocrosiTensHoe
2.1 dynkuumy, U3y4eHne
XapaKTEPUCTUKH, BAPHUAHTEI qyeOHOU " OIIK-8.1,
p p » Bap 2 6 y VYcTHbIi ompoc
ucnonHenus NUP. JUTEPATYPHI, OIIK-8.2
ITapameTps! cUTHANOB KOHCIIEKTa
JIeKLIH,
6
CamocrosTenpHoe
n3y4YeHUe .
2.2 BeinpssMuTenu u YHCHH VYeTHbIi onpoc.
cunutenu. MHtepdericHbie 2 1 6 yueGHoit [IpoBepka unn OIIK-8.1,
M L JUTEPATYPHI, L OIIK-8.2
ycTpoicTBa 3agaHui
KOHCIICKTa
JICKIUU
HWroro no pazgeny 4 1 12
3. VlcnonHHUTEbHBIE MEXaHN3MbI
(M) ACP
3.1 Knaccudukarpms, 6 4 2 6 CamocTosTenpHOe VYeTHBIl ompoc, OIIK-8.1,
CTaH/apTHBIE MMapaMeTpBl, U3y4eHHne nabopaTopHas OIIK-8.2




yueOHOHI

JIUTEPATYPHI,
XapaKTEePUCTHUKH,

MIOJITOTOBKA K pabora
KOHCTPYKIUH

nabopaToOpHBIM

3aHATUSIM
CamocrosTenpHOe

3.2 DaexTpuveckue, H3y4eHue
ITHEBMaTUYECKHE, yueOHO# YcrHBli ompoc,

OIIK-8.1,
ruapasiaryeckue M. 6 4 4 8 JUTEPATYPHI, nabopatopHbIe OINK-8.2
JuHamuueckue MIOJITOTOBKA K paboThI '
xapaktepuctiuka UM 1a00paTOpHBIM

3aHITHSIM
Hroro no pazzneny 8 6 14
4. VlcionHUTENbHBIE YCTPOCTBA
CamocrosTensHOe
U3ydeHHE
4.1 IpoccennHble yueOHOM VYcrHbIH ompoc, OIK-8.1
pEryIHpYIOIIHe OPTaHbl 2 4 6 JUTEPATYPHI, nabopaTopHbIe OHK-8. 2’
(PO) MOJITOTOBKA K padoThI '
1ab0paTopHBIM
3aHATHIM
CamocrosTenbHOe
n3yJeHue
4.2 PacxoHble yueOHOM Tecr,
xapakTepuctuku PO. 6 4 5 6 JUTEPATYPHI, nabopatopHeie OIIK-8.1,
paboThl, UHII. OIIK-8.2
Konctpykuuu PO IIOATOTOBKA K
3aIaHus
1a60paTOPHBIM
3aHATHIM
CamocrosTenpHOe
n3yJdeHne
4.3 BeiGop PO. Courenenne A 6 6 MYTEG?T‘OH YCgH"m ompoc, 1 OrK-8.4,
PO u UM parypsl, nabopatopHbIe OITK-8.2
MOJrOTOBKA K pabora
71a60paTOPHBIM
3aHATHSAM
Hroro no pazupeny 10 15 18
5. ABTOMaTHYECKHE PETYISATOPBI
1 pETYIHpPYIONIHE YCTPOiicTBa
CamocrosTenpHOe
5.1 Peanusamnus 3axkoHoB U-, HU3y4yeHUe
I1-, TIN-, TTNJI- yaeOHOH VYerHsbli onpoc, OIK-8.1
perymupoBanus ¢ UM 2 8 4 TUTEpaTypPHI, nabopaTopHbIe OHK-S. 2’
MPONOPLUOHAIBLHON U HOJTOTOBKA K paboThl, TECT '
MOCTOSIHHOH CKOPOCTH n1abopaTopHBIM
3aHATHIM
5.2 DKkcriepuMeHTanbHOE CaMocTosiTenpHOe
orpeseNneHne n3yveHue
JUHAMHUYECKHX NTapaMeTPOB yueOHOI VYerHblii onpoc, OIK-8.1
perynsaTopoB. [IpuHIuIbI 6 2 9 4 JUTEPATYPBI, J1a00opaToOpHbIE OHK-B. 2’
MOCTPOCHUS CPEJICTB MOJrOTOBKA K paboThl '
pEeryIupoOBaHUs U nabopaTopHbIM
yIIpaBJICHUS 3aHATHSIM
CamocrosTenpHOE
U3yucCHHE
5.3 MukponpoueccopHsie y1eGHol YeTHBIi onpoc, OIIK-8.1,
CpeICTBa aBTOMATHU3AIUN 2 6 6 JMTCPATYypEL, naGopatopHeie OIIK-8.2
MOJrOTOBKA K paboTHI
1ab0paTOpHEIM
3aHATHSIM
HWroro no pasaeny 6 23 14




6. DK3ameH

6.1 Dx3ameH

Teopernueckue
BOIIPOCHI, 3a/1aua

OIIK-8.1,
OIIK-8.2

Wroro no paszneny

HWroro 3a cemectp

30

45

65,5

OK3aMCH

Hroro no JUCHUITIIINHE

30

45

65,5

OK3aMCH




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

JUia  peanuzanuu  OPEeAYCMOTPEHHBIX BUIOB Yy4eOHOM paboTbl B KauecTBe
00pa3oBaTeNbHBIX TEXHOJOTMH B MpPENoAaBaHUM JUCHMIUIMHBI «TexHuueckue cpencTa
aBTOMaTHU3allMU U YIPABJICHUS» UCIOIb3YIOTCA:

TpaauunonHbsie 00pa3oBaTebHbIE TEXHOJIOIUN — HHPOPMALMOHHAS JIEKLUS (BBOAHYIO
JIEKLHIO, I'/Ie 1aeT MepBOe MPeICTaBIEHUE O IIPEIMETE U 3HAKOMCTBO CTYACHTOB C HA3HAUYE€HUEM
U 3aJjauaMy Kypca); JIEKLIUU — KOHCYJIbTAllU1, U3JI0KEHUE HOBOI'O MaTepHala CONpPOBOXIAETCsS
IIOCTAaHOBKOM BOIIPOCOB M JIUCKyCCHEH B IOMCKAax OTBETOB Ha 3TH BOIPOCHI; J1aOOpaTOpHBIE
paboTHI.

TexHonoruu npoOIeMHOro 0O0ydeHus: — NpOOJIEMHbIE JIEKIIMU SBJSIETCS Pe3yJIbTaTOM
YCBOEHHS MOJIy4€HHOM HH(OpManuu IMOCPEICTBOM IOCTAaHOBKM IPOOJEMHOIO BOIIpoca MU
IIOMCKAa IyTell ero peleHus; JabopaTopHble pabOTBl C MCIOJIB30BAaHUEM IPOOJIEMHOIO
o0y4yeHue, KOTOPOe 3aKIH0YAETCs B CTUMYJIUPOBAHUM CTYIEHTOB K CAMOCTOSITENIbHON «100BIYE»
3HaHUI, HEOOXOAUMBIX JUI PELICHUS] KOHKPETHON POOIeMBbI.

HNHpopMallnoOHHO-KOMMYHUKALIMOHHBIE 00pa3oBaTeIbHbIE TEXHOJOTUM — B XOJe
IPOBECHUS JICKIMOHHBIX 3aHATHHA IpPEAycMaTpPUBAETCSl HCIOJIb30BaHUE 3IIEKTPOHHOI'O
JI€MOHCTPALlMOHHOT0 MaTepuaia (JIeKIMU-BU3yallu3aliK), UCTIoJIb30BaHue VIHTepHEeT pecypcoB
JUIs1 IPOMEXKYTOUYHBIX aTTeCTAlUil ¥ IPOBEPKU OCTATOUYHBIX 3HAHHH

JIeKIIMOHHBIA MaTepuall 3aKpeIuisieTcss B XOJ€ JIaOOpaToOpHBIX padoT, Ha KOTOPBIX
BBINOJIHAIOTCS TPYNIIOBbIE WM WHAWBUYAIbHbIE 3aJaHUS 110 IPOIIEHHON TeMe.

CamocrosrenbHas padoTa CTUMYJIHUPYET CTYJEHTOB K CAMOCTOSITEJIbHON ITPpOopadoTKe B
IIPOLIECCE BBIMOJHEHUSI KOHTPOJIbHBIX padOT, a TakX e B IPOLECCe MOATOTOBKH K YCTHOMY
OIIpOCY, TECTUPOBAHUIO U UTOTOBOW aTTECTALIUU.

B xone npoBeneHus TEKIMOHHBIX 3aHATHI NpeaycMaTprUBaeTCs:

- HCIOJb30BaHUE 3JIEKTPOHHOIO JEMOHCTPALMOHHOIO MaTepuaia IO COBPEMEHHOM
U3MEPUTEIIBHON TEXHUKE;

- MCII0JIb30BAHKE AJIEKTPOHHBIX YUEOHUKOB IO OTJIEIbHBIM TEMaM 3aHSTHIA;

- BCTPEYM C MPEACTABUTENSIMHU IMPOEKTHBIX U obOcmykuBaromux npeanpuaruii: OO0
«OCK», OO0 «Mudopmcepsuc MMK», OO0 «KoncOMy; mpenronaraeMpie TEMbI BCTPEU:
«lHHOBanuu B 00JacTH KOHTPOJIbHO-U3MEPUTEIbHOW TEXHUKH», «HTeNneKTyanbHble
MeXaTPOHHbIE CUCTEMBI», «JlMarHoCTHKa U MOBEPKa CPEACTB U3MEPEHUI».

- aKTUBHBIE M MHTEpPAaKTHUBHbIE (OpMbI OOyUEHHUs: BapUATUBHBIM OINpOC, JUCKYCCHUH,
YCTHBIH ONpPOC, KOHTpOJIbHAsE paldoTa, TECTOBBIA ONPOC, WHAUBUAYyaJbHAs «3alIUTa»
1abopaTOPHBIX padOT | T.I.

6 YueOHO-MeTOUYECKOE 00ecTieyeHHe CAMOCTOATEIbHOH PadoThl 00yUaroIHXCSl

[IpencrapieHo B mpuiiokeHuu 1.

7 OueHO4YHbIE CPeICTBA ISl IPOBEACHUS POMEKYTOYHOM aTTeCTAllul
[IpencraBieHbl B TPUIIOKEHUH 2.

8 YueOHo-MeTOAMUYECKOe U MHPOPMAIIMOHHOE o0ecnieYeHre JUCHMIIITUHBI
a) OcHoBHas JUTEpaTypa:



1. umos, O. B. TexHuyeckue CpeacTBa aBTOMATHU3AIMH M YIpPaBIEHUS : yueOHOe
nocobue / O.B. IIumos. — MockBa : UHOPA-M, 2024. — 396 c. + Jlomn. marepuaibl
[DnexTponnsblii pecype]. — (Boicmiee obpasoBanme). - ISBN 978-5-16-019970-2. - Tekcr :

anektpounsii. - URL: https://znanium.ru/catalog/product/1902836  (mara obGparieHus:
6.04.2025). — Peskum 1ocTyma: mo moImucKe.
2. Apramonor 1O. C. TexHudeckue cpencTBa aBTOMATH3AllMU : JTAOOPATOPHBIN

npaktukym / FO. C. AptamonoB ; MI'TVY. - Marautoropck : MI'TY, 2014. - 1 a5mekTpoH. OrT.
muck (CD-ROM). - URL.: https://host.megaprolib.net/MP0109/Download/MObject/358. - Tekcr
: DJIEKTPOHHBIM.

0) /lomoJiHUTe IbHASA JIUTEpaTypa:

1. bekkep, B. @. Texuuueckue cpeacTBa apromaTusanuu. MHTEpdeiicHbIe ycTpoicTBa 1
MHUKPOIPOIIECCOPHBIE CpesICTBa : yueOHoe mocodue / B. @. bekkep. - 2-e u3a. - Mocksa : PUOP :
NHOPA-M, 2020. - 152 c. - (BO: bakanaBpuart). - ISBN 978-5-369-01198-0. - Tekct :
anektponHbii. - URL: https://znanium.ru/catalog/product/1062242 (maTa oOparieHus:
6.04.2025)

2. bonmapeBa A. P.  Driekrpuueckue M3MEpEeHHs : NMPAKTHKYM [ais By3oB] / A. P.
bonpapeBa ; Marautoropckuii roc. texuudueckud yH-T uMm. ['. . HocoBa. - MarnuTtoropck :
MI'TY um. I'. U1. Hocosa, 2022. - 95 c. - bubmumorp.: c. 95. - Tekcr : HenocpeACTBEHHBIH.

3. Kopuees, U. K. Texuunueckue cpenctsa ynpasinenus : yueonuk / U. K. Kopuees, I'. H.
Kcanponyno. — MockBa : MH®PA-M, 2019. — 200 c. — (Beiciiee oOpa3oBaHue:
bakanaBpuar). - ISBN 978-5-16-003620-5. - Tekcr : osaekrponHsii. - URL:
https://znanium.ru/catalog/product/991843 (mara o6parmienus: 6.04.2025). — Pesxxum jmocryrma:
IO MOATHCKE.

4. Mumos, O. B. IlporpammupyemMbie KOHTPOJUIEPHI B CHUCTEMax IPOMBIIICHHON
aBromatuzanuu : yueOHuk / O.B. IllumoB. — Mocksa : UTHOPA-M, 2024. — 365 c. + om.
Marepualibl [DneKTpoHHbIH pecypc]. — (Boiciiee oOpazoBanue). — DOI 10.12737/17505. -
ISBN 978-5-16-019101-0. - Teker : AJIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/2086790  (mara oOpamenus: 6.04.2025). — Pexum
JOCTyTA: 110 TOIUCKE.

B) MeTtoanueckue yKazaHusi:

1. ApramonoB lO. C. TexHuuyeckue cpeacTBa aBTOMATHU3ALMK : JIAOOpPaTOPHBIN
npaktukyM / FO. C. Apramonos ; MI'TY. - Maruutoropck : MI'TY, 2014. - 1 31eKTpoH. ONT.
nuck (CD-ROM). - URL: https://host.megaprolib.net/MP0109/Download/MObject/358 . - Tekcr
: DJIEKTPOHHBIMN.

r) [Iporpammuoe obecneuenue u UHTepHeT-pecypcebi:
IIporpamMmmHoe o0ecnieuenune

HaunmenoBanue .
o Neo norosopa Cpok AeiCTBUS TUIEH3UN
MS Off_lce 2007 Ne 135 ot 17.09.2007 0eccpouHO
Professional
7Zip cB00OOIHO pacnipocTpansemoe [10 0eccpovHO
FAR Manager cB00OOHO pactpocTpansemoe [10 O6eccpouHO

IIpodeccnonanbubie 0a3bl JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI
| HasBanue kypca | Ccpuika



https://znanium.ru/catalog/product/1902836
https://host.megaprolib.net/MP0109/Download/MObject/358
https://znanium.ru/catalog/product/1062242
https://znanium.ru/catalog/product/991843
https://znanium.com/catalog/product/2086790
https://host.megaprolib.net/MP0109/Download/MObject/358

DrekTpoHHas 0a3a mepruoIUUecKuX n3ganuii East View
Information Services, OO0 «MMIBUC»

https://dlib.eastview.com/

HaI_[I/IOHaJ'IBHaH I/IH(bOpMaI_II/IOHHO'aHaJ'II/ITI/I‘IeCKaﬂ

cucreMa — Poccuiickuii HHIEKC HAyYHOTO LIUTUPOBAHMS
(PMIHID)

URL:
https://elibrary.ru/project_risc.
asp

denepanbHOE TOCYIAPCTBEHHOE OI0IKETHOE
yupexaenue «denepanbHblii HHCTUTYT

URL.: http://www1.fips.ru/

HpOMBIHIJ'ICHHOfI COOCTBEHHOCTH

https://www.rsl.ru/ru/4readers
/catalogues/
https://host.megaprolib.net/M
P0109/Web
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9 MaTepuajibHO-TeXHHYeCKOe o0ecrneyeHne JUCHUILIMHBI (MOYJ1s1)

MatepuanbHO-TEXHUYECKOE 00eCTIedeHHEe JUCITUILINHBI BKIIOYAET:

Y4eOHbIC ayAUTOPHH IS TIPOBEACHUS 3aHATHH JICKIIMOHHOTO TUTIA -MYJIbTUMEIUHHBIC
CpEICTBa XpaHEHHUs, Tiepelaul U mpencTaBieHus napopmaruu (ayn. 448 wim 450 wnu 437)

Y4eOHast ayAuTOpHs IS POBEICHUS TA00OPATOPHBIX padoT (1abopaTopust TEXHUISCKUX
CPEICTB aBTOMATU3AIINN)

JlaGopaTopHble YCTaHOBKH ISl BBIMOJIHEHUS 1abopaTOpHbBIX padoT aya. 439:

- nabopaTopHas ycTaHOBKa «/[nHaMU4ecKre CBOMCTBA UCTIOTHUTEIBHBIX MEXaHU3MOBY;

- naboparopHas ycraHoBka «OmnpeseieHrne pacXoIHbIX XapakTepucTuk POy;

- naboparopHas ycraHoBka «JluHamuy. nmapam. [T1-perynsropay;

- 1abopatopHas yctaHoBKa «Ormpenenenue napamerpo II-perynstopay;

- 1abopatopHas yctaHoBKa «OrmpeeseHue napaMmerpon M- peryisropay.

[Tomemenuss nanst  camocToATeNnbHON pa®oThl oOyuarommxcsi — IlepconanbHble
koMmbroTepsl ¢ makerom MS Office, Beixomom B MHTEpHET M € JOCTYNOM B 3JIEKTPOHHYIO
MH(GOPMAaIMOHHO-00pa30BaTeIbHYIO Cpely YHUBepcuTeTa aya. 448

VY4eOHble ayIUTOpUU I TPYNIOBBIX W WHAWBHIYAITbHBIX KOHCYJIbTAIIMMA, TEKYIIETO
KOHTPOJISI U IPOMEKYTOUHBIX KOHCYJIbTALMM - JlocKa, MyIbTUMEIUIHBINA IPOEKTOP, IKPaH ayl.
450. 448

[Tomemenue s XpaHeHMS U NPO(PUIAKTHYECKOTO OOCIYKMBAaHHUS —Yy4eOHOTO
obopynoBanus - CTenaxku s XpaHeHUs] yueOHO-MEeTOIMYECKUN JOKYMEHTAIu ayn. 445



IIpunoxenne 1

6 YueOHO-MeTOoAHUYeCKOe o0ecneyeHne caMOCTOATEIbHOI padoThl 00y4aloIuXCs

[To aucruminbe «TexHHuYecKkHe cpeacTBa aBTOMATH3ANMM M YIPAaBJIEHHUs» IPEIyCMOTPEHA
ayJIUTOpHAs M BHEAYAUTOPHASI CAMOCTOSTEIbHASI pad0Ta 00yUYaIOITUXCS.

AyauTopHas caMOCTOsTeNIbHAass paboTa CTYJACHTOB MPEAINOJaracT BBIIOJIHEHHE U 3alUTy
71a00paTOPHBIX PabOT, pelieHHe KOHTPOJIbHBIX 3ajad.

Ilepeuenn
JIaDOpPaToOpPHBIX paboT

BOHpOCBI K 3alIuTEe

Hccnenosanne
U3MEpUTEIIEH
paccoriiacoBaHust

1. [lepeuncanTh OCHOBHBIC TPUHIIHITEI YIIPABICHUS.

2. CrpyKTypHast cXeMa CHCTEMbl aBTOMAaTHYECKOTO YITPABICHHS.
3. HapucoBate  mepexogHyr0  XapaKTepUCTUKY  PENCHHOTro
U3MEPHUTEINS PACCOTIACOBAHUSL.

4. HapucoBats KOHCTPYKIHIO (YIIPOIIEHHYIO ) M TPUHIUITHATBHYIO
CXeMy BKIIFOYCHHUSI TOTEHIIHOMETPHUYECKOTO PE3UCTUBHOTO 33aJaTUNKA.
5. HapucoBatb HePEXOTHYIO XapaKTePUCTHKY
MOTEHIIMOMETPUYECKOTO  PE3UCTHUBHOTO 3aJaTdydMKa C JIMHEHHBIM
HOTEHIMOMETPOM.

6. HapucoBare  ympomiéHHyr0  TNPUHIHUIHAAIBHYIO  CXEMY
U3MEpHUTENS PAacCOrNIaCOBaHMsl C PE3UCTUBHBIMH  JaTYUKOM H
3a1aTYNKOM.

7. HapucoBate MOCTOBOH H3MEpUTENb PACCOTJIACOBAHUS C
PE3UCTUBHBIM 3aJ]aTYMNKOM W MEIHBIM TEPMOPE3HCTOPOM B KadeCTBE
JaTYMKa TeMIepaTypbl 00bEKTa.

8. Kak moHumarb, 4To Uil paBHOBECHOTO COCTOSHUSI OOBEKTa
KO3 QUIMEHT Mepeaud MOCTOBOTO M3MEPUTEINs PacCOTIaCOBaHUS IO
KaHany 3ananus cocrasiset 0,006 B/Om?

N3yuenue
JUHAMHUYCCKUX
CBONCTB
INEKTPUIECKUX
HCIIOJTHUTENBHBIX
MEXaHU3MOB

1. N3 KakuX OCHOBHBIX YacTe COCTOMT 3JIEKTPUUYECKHM
WCTIOTHUTEIbHBIA MEXaHU3M?

2. OCKM3HO  HapHCOBaThb  MEMOpaHHBIH  ITHEBMAaTHYECKUN
UCTIOTHUTENILHBIA MEXaHHU3M.

3. Ha3Bath  mpenensl  U3MEHEHMs  JIaBJE€HUS  BO3JyXa,
COOTBETCTBYIOIIIME HA4yady M KOHIly TepeMelleHHs  IITOKa
MeMOPaHHOTO MHEBMATUYECKOT'O UCTIOJIHUTENIEHOTO MEXaHU3Ma.

4. KakuMu  OCHOBHBIMH  MapaMeTpaMd  XapaKTepH3yeTcs
AIIEKTPUUYECKUI NCTIOTHUTENIBbHBIA MEXaHU3M?

5. [lepeunicnuTh CTaHIAPTHBIC YIJIBI TIOBOPOTA AJIEKTPUYECKUX
MEXaHU3MOB.

6. [lepeuncnuth  cTaHIApTHBIE  BpeMEHa  MOJHOTO  XOJa
AIIEKTPUUYECKUX UCTIOIHUTENbHBIX MEXaHU3MOB.

7. HapucoBare cxemMy AMCTAaHIIMOHHOTO YKAa3aTels IOJIOKEHHS
BBIXOJIHOTO Bajla 3JEKTPUYECKOTO HCIOIHUTEIBHOTO MEXaHHM3Ma C
PE3UCTUBHBIM JATYNKOM TIOJIOKECHHUS.

8. HapucoBare cxemy AMCTAHIIMOHHOTO YKa3aTels IOJI0KEHUS
BBIXOZHOTO Bajla 3JIEKTPUYECKOTO HCIIOJHUTEIFHOTO MEXaHH3Ma C
g depeHaIbLHO-TpaHC(HOPMATOPHBIM TATYUKOM IMTOJIOKEHHUSL.

9. HapucoBate cxeMy IOHCTAaHIMOHHOTO YKa3aTels MOJO0KEHUS
BBIXOJITHOTO Bajla 3JEKTPUYECKOTO HCIOIHUTEIBHOTO MEXaHM3Ma C
VHIYKTUBHBIM JATYUKOM ITOJIOKECHUS

Omnpenenenue
PacXoTHBIX

1. Jlatp ompeneneHue MPOIYCKHOH CIIOCOOHOCTH APOCCENBHOTO
PETYJIMPYIOIIEro OpraHa.




Ilepeuennb
J1aDOpaToOpPHBIX padboT

Bonpocs! k 3amure

XapaKTePUCTHUK 2. Jatb olpezeiieHue IIPOITYCKHOM XapaKTEPUCTUKHU
JPOCCEINIbHBIX JPOCCEJIBHOTO PETYIUPYIOLIEr0 OPraHa.
PEryJINPYIOINX 3. Jate  omnpeneneHue  KOHCTPYKTMBHOM  XapaKTEPUCTHKHU
OpraHoB JPOCCEJIBHOTO PETYIUPYIOLIEr0 OpPraHa.
4. Jlate ompeneneHue pacxoAHOM XapakTEpUCTUKU (MIeabHOM)
JPOCCEJIBHOTO PETYIUPYIOLIEr0 OpPraHa.
S. JlaTb omnpeneneHue ycioBHOro K03(@uiueHTa conpoTUBIEHUS
JPOCCEJIBHOTO PETYIUPYIOLIEr0 OpPraHa.
6. JlaTb omnpeneneHue ycioBHOIO Ko3(p@UIMeHTa CONPOTUBIECHUS
JIMHUH.
7. OOBsACHUTH, MOYEMY IHpU MPEUMYLIECTBEHHO BHYTPEHHUX
BO3MYILEHUSAX, HAYIIUX IO KaHAIy pEryJupYIOIIEro BO3JEHCTBUS,
IIPEIIIOYTUTENIBHA PABHONPOLEHTHAS pPAacXOJHas XapaKTepUCTHKA
PEryJIMPYIOIIEro opraHa.
8. OOBsACHUTb, TOYEMY IpPH IPEUMYLIECTBEHHO BHEIIHUX
BO3MYILEHUSAX, MAYIIUX, HampuMmep, IO  KaHaly  3aJaHus,
IIPEIIIOYTUTENBHA JMHEHHAs pacxoznHas XapaKTEepUCTHUKA
PEryJIMPYIOIIEro opraHa.
9. Ilepeuncints HaunOoee pacnpocTpaHEHHBIE BU/JIBI
JIPOCCEJIbHBIX PETYJINPYIOIIUX OPraHOB.
10.  IlepeuucnuTb BUABI COUJICHEHUHN APOCCEIBbHBIX PETYIUPYIOLINX
OpraHoOB U UCTIOJHUTEIbHBIX MEXaHU3MOB
1. YeM 0oTIHYAIOTCS MEXTY CO00I HEMpepbIBHbIE U MPEPHIBUCTHIE
CAP?
2. . Uro takoe peneitnas CAP?
3. HapucoBaTp  CTaTM4ECKyH0  XAapaKTEPUCTHUKY  PEJIEHHOIO
AIIEMEHTa U OOBSICHUTD €€ padoTy.
4. Yto Takoe ABYXIO3UIIMOHHOE aBTOMATUYECKOE PEryIUpOBaHue?
5. [Ipunymats n HapucoBaThb 3CKHM3 JBYyXno3uuuoHHon CAP
ABTOMATHICCKO® YPOBHS )KMJIKOCTH B OaKe.
6. HapucoBare rpaduk ABYXMO3UIIMOHHOTO  pETyIUPOBAHMS
JBYXIO3UIIUOHHOE N
TEMIIEpaTypbl OJTHOEMKOCTHOTO O0BEKTa 0€3 CaMOBBIPABHHBAHUS C
pEryJInpoBaHue

YHCTHIM 3a1a3/]bIBAHUEM.
1. OOBsICHUTH, TIOYEMY CpEAHsSs TeMmIlepaTypa Ha ydYacTKe
aBTOKOJIE0ATEIBHOT0 PEXKUMA OTJIMYAETCS OT TEMIIEPATypPhl 3a/1aHuUs.

8. OOBsSICHUTD, KaK W3MEHUTCS MepHoJ] KoieOaHU Ha ydacTke
aBTOKO0JIE0ATEIBHOTO PEXKUMA C N3BMEHEHHEM Harpy3KH.

9. B kakoM COOTHOLIEHMH MEXIy COOON JOJIKHBI HaXOIUTHCS
BEJIMYMHBI IPUTOKA U OTTOKA JUISl OCYILECTBICHUS JBYXIIO3ULIMOHHOTO
ABTOMATUYECKOTO PEryIupoBaHus?

HUccnenosanme CAY ¢
MIPOITOPIIMOHATEHBIM
peryaaropom

1. Kakumu mapameTpaMu xapakrepu3yercs 00bEKT yIpaBiIeHHs?
2. Kak  JSKCmepUMEHTAIBHO  MOJY4YHTh  CTaTHYECKYHD U
TUHAMHUYECKHE XapaKTePUCTHKU O0HEKTa YIIpaBIeHUs?

3. Onpenenutb, uto Takoe II-perynsrop, Hammucatb (GopMyIry

3akoHa [I-perynupoBaHus U AaTh ONPENEIICHNE BEIUYUH, BXOAAIIUX B
3Ty hopmyiry.

4. HapucoBats ¢pyHKIMOHATBHYIO CTPYKTYpY [I-perymsTopa.

5. Ha3BaTp OCHOBHBIE IpsIMBIE NOKAa3aTeJId KayecTBa Ipolecca
yIpaBiIeHUS.

6. Kaxkoii mpsiMoii moka3aresib XxapakTepHu3yeT TOUHOCTh CUCTEMBI B




Ilepeuennb

Bonpocsl Kk 3ammure
J1aDOpaToOpPHBIX padboT p =

YCTaHOBUBIIEMCS pexuMe?

1. Kakue u3 MPSIMBIX IoKazareyneun XapaKTEPU3YIOT

K0J1e0aTeNbHOCTh CUCTEMBI, a Kakue — €€ ObIcToaelcTBIE?

8. HapucoBare rpaduk mNEepexoAHOT0 Mpolecca IO KaHay

3aJIaHMsI, COOTBETCTBYIOMINH TiepeperyiupoBanuo 30%.

9. Kak Brnuser ko3(p¢UIMEHT Tnepepadn peryiasropa Ha

CTaTUYECKYI0 OUIMOKY peryaupoBaHus?

10. Kak Bnuser Harpy3ka OOBEKTa Ha CTAaTHYECKYIO OILIMOKY

peryaupoBaHusi?

11. Kak Biuser BelWYMHA 3a/JaHUS HA CTAaTHYECKYIO OIIMOKY

peryJinpoBaHus?

1. Hammcate ¢opmyny 3akona M-perymupoBaHusl B ONpPEIeTUTDH

BXOJSLIIME B HEE BEJIMYNHBI.

2. [lepeuncnuth M MOACHUTH XOJ THUIOBBIX IMEPEXOJHBIX

IIPOLIECCOB IIPY aBTOMATU4YECKOM PETYJINPOBAHUN.

3. Onpenenutsb oKa3aTean KauecTBa IpoLecca peryjiupoBaHusl.

Uccnenosanune CAY ¢ | 4. Kak nHaiitu nepenaTounyo QpyHKIHIO peryistopa?
MHTErPAIIbHBIM o. Kak onbITHBIM ITyTEM HaiTh KO3 duieHT nepeaadn Kpl?

pEryJIaTOpoM 6. Kak HIOBJIASET Ha kpl U3MEHEHUE II1yOuHBI

g depeHmpyromniei 00paTHoi cBs3u?

7. Kak sKkcriepuMeHTanbHO HATH BO3MYILIEHUE YB, DKBUBAJICHTHOE

W3MEHEHUIO Harpy3Ku?

8. Kak HaiiTn ontuMasnbHble HacTpoiiku M-perymnsropa?

9. Kax onpenenuts u peanusoBarh ycraBku U-perymsitopa?

1. ANIPOKCUMHUPOBATh MEPEXOIHYI0 XapaKTEPUCTHKY PEATbLHOTO

o0BekTa ¢ S-00pa3HON TEPEeXOJHOW XapaKTEPUCTUKOH MOJCIBIO
BTOPOTO TMOPSAKA.

2. Hanucats nepenarounyto GyHKINIO MOJIETHN MIEPBOTO MOPSAKA.
3. Kak onpenenuts onNTUMajabHBIE IIApaMETPbl  HACTPOWKH
[TH-perynsTopa, €ciau UCIOIb30BaHA MOEIb IEPBOTO MopsiIKa’?
Onpenenenne 4. Kak no rogorpagy AD®UX o0bekTa onpeaeanTb KpUTHUECKOE
JTUHAMUYECKUX 3HaueHue kodddummenrta nepegaun [1-perynstopa? 6
XapaKTePUCTUK S. Kak  mocrpoutp A®PYX  pa3oMKHYTOH  CHCTEMBI  C
[IN-perynsaTopa [TU-perynstopom no ADUX obbekra?
6. N3n0xuTh JIITOPUTM OIIpEEICHUS ONTHMAJIbHBIX
nuHamudeckux Hactpoek [IM-perymnsropa mo ADOUX obbekTa.
7. Onpenenuth MNpsMbIE TOKAa3aTENd KauyecTBa IEPEXOIHOIO
Iporuecca 1o KaHaiy 3aJaHusl.
8. N3noxunte anroput™m Lurnepa n Hukonbeca ans onpeneneHus

rapameTpoB JnHaMuueckor Hactpoiiku [1- u I[IM-perynstopos

KonTposbHbie 3a1aun

1. Jns maboparopHOW yYCTAaHOBKHM C TJaJKUM TpPyOOIPOBOJOM C BHYTPEHHUM
nramerpoM D = 36 MM, 110 KOTOPOMY MPOTEKAET BO3YX CO CKOPOCTBIO 2 M/C, paCCUUTATh TOTEPH
JaBJieHUs Ha ydacTke JuinHHOM 28D, mioTHoCcTh Bo3ayxa 1,29 KF/MS, JUHAMHUYECKasl BSI3KOCTh
Boszyxa 1,87-10° kre-c/m?, kos(duiment Tperus onpenenuts mo popmyie brasuyca




2. [IpoBeputh, oOecmeunBaeT M JBYXCEACIbHBIH PETyJUPYIONIMN KiIamaH ¢
quamerpoM D = 80 MM mpu IOJIHOM €ro OTKpPBITHMM pacxoj Bojabl 140 M/, IIpY TeMIeparype
20°C, oxumaemsblii iepenas nasienus Ha PO 0,5 Mna

3. Ompenenuth MakCUMANIbHBINA pacxof rasza s pexuma AP,, > P1/2, ecmu ero
IUIOTHOCTH Ta3a 1,25 kr/m°, mepey MaBieHus Ha peryiupyiomemM oprare 0,8 MIla u ycroBHas
npormyckHas cnocooHocth 31 M3/4, Temrniepatypa niepea PO 15 0C (k=1)

4. Pacyer u cowieHeHHE SJIEKTPUUECKOTO HCIOIHUTEILHOTO MeEXaHu3Ma ¢
MOBOPOTHOM 3aCIIOHKOM CO CIENYIOIIMMU NTapaMeTpaMu: a0COI0THOE JaBieHue rasza nepen PO
(P1) 2,1 kre/eM® W mocie (P2) 1,2 Kkre/em’ MPpU  MaKCHMaJIbHOM Ppacxojie, YCIOBHBIN
(mpucoeIMHUTENBHBIN) auaMeTp peryiaupytouiero oprana 400 MM, paamyc IIEWKH Bajia
3aCJIOHOYHOIO perynupyromiero oprana (ry) 35 mm, kosddunuent tpenus B omopax (f) 0,15,
BpeMsl 3amas/blBaHusl 00bekTa (T;) 36 C, OTHOIIEHUE MYCKOBOro Kpytsuero Momenta UM k
HoMuHaNBHOMY K = 1,7. 3akoH perynupoBanus [T u HeoOXxonumas XapaKTepUCTUKA COUICHEHHSI
— BOTHYTas
[Toctpouts xapakrepuctuky nepememnieHuss MO0 40/63-0,25 mocTOSHHOM CKOPOCTH MpHU
MOCTYIJIGHUHU Ha €T0 BXOJ CEPUH UMITYJIbCOB, IIEPUOJI CIIeI0OBAaHUS UMIYIILCOB 2 ¢. Bpems
UMITYJIbCa B3ATh PAaBHBIM KOHTPOJIBHOMN ATUTENLHOCTH YIIPABISIOUINX UMITYIbCOB. [1o
XapaKTEPUCTHUKE OINPEAETUTH IOCTOSHHYIO U CPEAHIOI0 CKOPOCTh nepemertenus PO

NuauBuayasibHasi pacyeTHasi padora
IIpumep pacyera cowinenenue PO ¢ UM
B sTom npumepe npoussoautcs pacuer VM k perynupyrouemy oprasy, pacueT poIyCKHON

CIOCOOHOCTH KOTOPOTO IPUBEICH B pasjene 22 pykoBosniero Mmatepuana PM 4-163-77.
JlanHble 1715 pacuera

1. AGconroTHOE JaBieHKE Ta3a Mepes peryIupyiuM OpraHoM Py =2,1 krc/em?

2. AGCOIOTHOE 1aBJICHHE T'a3a MOCJe PETYIUPYIOIIEro opraHa npu MakCUMaaIbHOM
pacxone P, = 1,2 krc/em?

3. [IpucoequHUTENBHBII (YCIOBHBIN) IHaMeTp perynupyromiero oprana d =04 m

4. Paanyc meiku Bajia 3aCJIOHOYHOTO PETyJIUPYIOIIETO OpraHa r,=0,035m

5. KoaddurueHnt TpeHus B onopax f=0,15

6. Bpems 3ana3apiBaHus 00beKTa t=36¢C

7. 3aKOH peryInupOoBaHUs 1

8. OTHOIIIEHHE TYCKOBOTO KpyTsiiero momenta OVIM k HomuHaipHoMy K =1,7
9. HeoOxoaumast xapaKTepUCTHKA COUIEHEHHs - BOTHYTast

Pacuer

1. JlaHHBIN perynupyromuii oprad paboTaeT Mpu KPUTUYECKOM UCTEUEHUH ra3a yepe3 Hero
IIPU BCEX 3HAUECHUSX MPOTEKAIOUIero uepe3 Hero pacxoa. [Ipu MakcumanbHOM pacxoe rnepenas
JIaBJICHUS paBeH

AP'W=P1-P;=21-1,2=0,9 krc/cm?.

B nonoxeHnn «3akpbeITO» MEperna AaBleHus OyAeT paBeH H30BITOUYHOMY JaBICHUIO TTepe]
PEryJIUpYIOIUM OPraHOM

AP'a=P1 - Py =2,1 - 1,0 = 1,1 krc/em® = 1,1 - 10* kre/m?,

[Tockonpky nepenaj JaBiaeHUs Ha PEryJIHUPYIONIEM OpraHe U3MEHSETCS CPABHUTEIBHO
HEMHOT0, TO He OYZIeT Ype3MEPHOI OIMOKOMN, €ClTi B Ka4eCcTBE Mepernajia JaBJIeHus,
COOTBETCTBYIOLIETO MAKCUMYMY THAPOJIUHAMUYECKOTO MOMEHTA, TPUHATH AP',.

2. OueHuM MakCUMaJIbHBIN THAPOAMHAMUYECKUN MOMEHT Ha BaJly PEryJIUpPYIOILIEro opraHa


https://meganorm.ru/Data2/1/4293836/4293836643.htm

M, = 0,654d°AP, = 0,0654 - 0,4° - 1,1 - 10* =46 krc * m.
3. Onpenenrm MaKCUMaJIbHBIIT MOMEHT TPEHHUSI B OTIOPAX BaJla PEryJIMPYIOIIEro OpraHa
M,,, =0,785dr,,fAP = 0,785 - 0,4° - 0,035 - 0,15 - 1,1 - 10* = 6,6 krc * .
4. OnpenenuM HEOOXOAMMBIC KPYTSIIMI MOMEHT Ha BaJTy PETYJIHPYIOLIEro OpraHa
M = n(Mg + 1,2M,,,) = 2(46 +1,2 - 6,6) = 108 krc * M,

rae N =2, ko3ppuIrenT 3amnaca, y4UTHIBAIOLIUN YCIOBUS U PEKUM PaOOTHI PEryIUPYIOLIETO
oprasa, 3aTsHKKy CaIbHUKOB | T.11. (cM. Tabu. 1).
5. OnpeaenuM HEOOXOIMMBIN KPYTSAIIWA MOMEHT Ha BBIXOJIHOM oprane DM

Mo=Bear =218 s
k :
ITo 'OCT 7192-74 npuMeM HOMUHAJIbHBI MOMEHT MCIIOJHUTEIBHOTO MEXaHU3Ma
M, =400 krc * M.
6. Onpenenum HeoOxoauMoOe BpeMsi ToJHoro xona SM Tc=(1+4)t=36+144c.

[To 'OCT 7192-74 npumem T = 63 c.

JI)IMHa BBIXOAHOI'O phlYara 3TOr0 MCIOJHUTEILHOr0 MexaHu3mMa R = 360 mwm.

7. I3 KOHCTPYKTUBHBIX (KOMIIOHOBOYHBIX ) COOOpaKEHUI IPUMEM PACCTOSHUE 110 BEPTHKAIIN
MEX]y YPOBHEM OCH 3aCIIOHOYHOTO PETYJIHPYIOIIETo OpraHa U YpoBHEM, Ha KOTOPOM HaXOJUTCS
ochb Bata OUIM, paBabM H = 2 m.

Torna u3 puc. 3 cieayer, uto mHa Tsru | 6yaer pasHa | =H +R=2+0,36 =2,36 m.

8. OnpenenuM HEOOXOIUMYIO JUIMHY pbluara 3aCJIOHOYHOTO PEryJINPYIOIIEro opraHa

2 2
= —‘é + }[%] +RI-R) = l’zj + JET +036(2,36-0,36) = 0,274 1 = 274 anr

Cxema cowIeHeHHsI aHAJIOTUYHA TIOKa3aHHOM Ha puC. 3.

Jlnuny peruara I enecooopazHo oKpyriauTh 10 I' =280 MM. OkpyriieHue AeaeM B CTOPOHY
YBEJIMUEHUS JUTUHBI PhlYara, Tak Kak 3TOMY COOTBETCTBYET YMEHBIIICHHE yTJia IMOJTHOTO X012
PEryIHPYIOIIEro OpraHa.

DT1OT yroa OyAeT HeMHOTo MeHbIe 90°,9To MpuemMIeMOo, TaK Kak He0OX0uMasi MaKCUMaJTbHAs
MPOIYCKHAas CIIOCOOHOCTh PETYIHUPYIOIIET0 OpraHa obecreyeHa ero pacueTom mnpu ¢ ~ 60°
(pa3nen 22 PM 4-163-77).

9. Onpenenum moyryduBIeecs 3HaueHne KodpduiimenTa ocinadaeHus KpyTsIIero MOMEeHTa

! 2,36

"2 —_— —_— —_—
[
+ +
UM couIeHeHHEM R+r  036+0,274
YTO MEHBIIE UCXOAHOTO 3HAYEHHMs Ny = 4 U, CJIEN0BATEIBHO, JOIYCTHMO.
U3 5TOro nmpuMepa BUIHO, YTO OPUEHTHPOBOYHOE 3HAUYEHUE Ny = 4 HE ABISAETC YPE3MEPHO

2t

3aBBIIICHHON BETMYMHON. MOKHO yOequThCs pacyeToM, uTo mpu | = 3 M Ny = 4,6, 4TO BEIHYAUT
yMeHbIHTH | M, mpubm3uB DUM K perynupyronieMy opray.


https://meganorm.ru/Data2/1/4293836/4293836608.htm#i58747
https://meganorm.ru/Data2/1/4294822/4294822619.htm
https://meganorm.ru/Data2/1/4294822/4294822619.htm
https://meganorm.ru/Data2/1/4293836/4293836608.htm#i404627
https://meganorm.ru/Data2/1/4293836/4293836608.htm#i404627
https://meganorm.ru/Data2/1/4293836/4293836643.htm

IIpuioxenne 2

7 OueHoYHbIE CPeICTBA JIJIsl IPOBeIeHH s IPOMEKYTOYHOM aTTeCTALMHU

a) [lnanupyembie pe3yJbTAaThl 00yUYeHHs U OLlEHOYHbIE CPeACTBA /IJIsl IPOBEAEHUS MPOMEKYTOUYHOM aTTeCTAIlUN:

CTpyKTypHBIii
AJIIEMEHT [TnanupyemMble pe3ynbTaThl 00yICHHUS OueHouHble CpeCTBA
KOMIETEHIIUH
OIIK-8: Crioco0eH BBINOJHATH HAJIAAKY H3MEPHUTEIbHBIX H YIHPABJIAIIUX CPEJACTB M KOMILIEKCOB, OCYLIECTBJISITh HX PerJiaMeHTHOe
00cJIy:KuBaHHe
OIIK-8.1 BerlnonHseT HallaIKy U3MEPUTEIbHBIX U Ilepeuens meopemuueckux 60npocos K IK3AMeHy:

YIPaBJISIOLUUX CPEICTB U KOMIUIEKCOB C
LIEJIBIO IPUBEACHUS UX XapAKTEPUCTUK K
IIPOEKTHBIM 3HAUYEHUSIM

1. [IepeunciuTh OCHOBHBIE IPUHIIMIIBI YIIPABJICHHUS.

2. HapucoBath CTpyKTypHYIO CXEMY CUCTEMbI aBTOMAaTHUYECKOTO yIIPaBICHHUS

3. HpOMI)IIHJIeHHI)IG PEryjIaTOpbl, OCHOBHBIC ITOHATHA U CXCMBbI

4. Crtpykrypnas cxema I[l-perymsaropa. Ilepematounas ¢yHKkuus perymnsTopa.
bannactHoe 3BeHO. BiusiHue 6amiacTHOTO 3B€HA Ha MEPEXOAHBIN MPOIIECC.

5. CrtpykrypHast cxeMma, nepenatoyHas (yHKIUs, MOHSITHE OalslaCTHOTO 3BEHA U

BJIMSIHUE €r0 MTapaMeTpoB Ha NepexoaHbli npouecc B [IM-perynstope, HOCTpOCHHOM Ha
ocHoBe uuaeansHoro IM-perymnsaropa

6. Perynupytomiue opransl, kiaccupuKalys, OCHOBHbIE TapaMeTPhl

7. Perynupyroniye kianasel, X KOHCTPYKIIMH, XapaKTEPUCTUKH

8. [ToBOpOTHBIE 3aCTIOHKH, UX KOHCTPYKIIMM U XapaKTEPUCTUKH

9. HIubeps! 1 UX KOHCTPYKTUBHBIE XapaKTEPUCTUKU

10. BnusiHue BHYTpeHHMX M BHEIIHUX BO3MYIIEHHMH Ha Xoj Xapaktepuctuk PO,
BBIOOp 11€71eCO00Pa3HOro BH/Ia PACXOIHBIX XapaKTEPUCTUK

11. Bnusinue ruapaBindeckux CONMpOTUBIIEHUH B TPYOOIIPOBOIaX HA BU PACXOIHBIX
xapaktepuctuk PO

12. Pa6ora apoccensroro PO B cucreme

13. JluHamMuueckue XapakTepucTUKH diekTpuueckux MM wm ux BiausgHME Ha
rapaMeTpsl PEryIsTOPOB

14. KoHTakTHbBIE MYyCKOBBIE YCTPONUCTBA IS IBYX- U TPEX(Ha3HBIX HUCHOTHUTEIBHBIX
MEXaHNU3MOB, UX BKJIIFOUEHUE

15. be3koHTaKTHBIE  IyCKOBBIE  YCTpOHCTBa Juid  JABYX- U TpEéX(azHbIX

HUCIIOJTHUTCIBHBIX MEXaHNU3MOB, X BKIIFOUCHUC




CtpyKTypHBII

O1neHOYHBIC CPEACTBA

3JIEMEHT [Tnanupyemsble pe3ynbTaThl 00y4eHHUs
KOMITETECHINH

16. Onnooboporusiit UM MDO, mapamerper MO0, konctpykuus. UM MOOK,
MDBOB, cxembl ynipaBiaeHUs
17. biok curnanuzauuu monoxenus TOokoBbI BCIIT-10, koncTpykuwms, 010k
natunka BJ[-10, QyHKUMOHANbHBIE BO3MOXXHOCTH, MPUHUUIHUAIbHAS AJIEKTpUYECKas
cxema, paborta ¢ 6J10KOM
Ilepeuensv nabopamopuvix pavom:

1. ABTOMAaTHYECKOE JBYXITO3UIIMOHHOE PEryJIUPOBaHUE

— CHSITh Y MIOCTPOUTH CTATUYECKYIO XapaKTEPUCTHKY PEIEHHOT0 dJIEMEHTA U
00BSICHUTH €€ padoTy;

- rpaduK IBYXIO3ULIMOHHOIO PETYIMPOBAHUS TEMIIEPATYPHI OJHOEMKOCTHOTO
0o0bekTa 0€3 CaMOBBIPABHUBAHUS C YUCTHIM 3aIa3]/[bIBAHUEM.

2. UccnenoBanne CAY ¢ mponopuuoHalIbHBIM PEryIsiTOPOM

— HKCHEPUMEHTAIBHO IMOIyYUTh CTATUYECKYIO M JHHAMUYECKHE XapaKTEPUCTUKU
00BEKTa yIpaBJICHNUS;

- HapucoBaTh TIpaduK MEepexoJHOro  Mpolecca IO  KaHaldy  3aJaHus,
COOTBETCTBYIOLIMH nepeperynupoBanuio 30%.

3. UccnenoBanne CAY ¢ uHTErpaibHbIM PETYISITOPOM

- OMBITHBIM MyTEM HalTH K03 duimeHt nepenaun kpl;

- JKCIIEPUMEHTAJIbHO HAWTH BO3MYIIEHHE YB, OSKBUBAJICHTHOE W3MEHEHUIO
Harpy3KH;

- HalTU ONTUMaJIbHbIE HacTpo¥iku U-perynsaropa,

— OTIpeJIeNIUTh U peasn3oBaTh yctaBku M-perynstopa

OIIK-8.2 Ocy1ecTBIsieT perJiaMeHTHOe

00CITy’)KUBaHUE U3MEPHUTEIbHBIX U
YIPaBISIOUIUX CPEICTB U KOMILIEKCOB C
IEJIbI0 CTA0OMIIN3ALMHU UX XapaKTEPUCTUK

Ilpumepot npaxmuueckux 3a0anuil 01 IK3AMEHA U 1ADOPAMOPHBIX Padom.
1. CnpoekTnpoBaTh  KOHTAKTHYKO  JBYXIIO3UIIMOHHYIO  CXE€MY  YIPAaBJICHUS
aneKkTpoaBUrarenemM M




CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN N

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1neHOYHBIC CPEACTBA

/F‘}J‘IMK
BHY (SQ1)  AmE—rh KE8Y(59)
ro----- 1 N T r 1
I ' i S g |
" Tpoc X
A | b T

HaxK mMHaA
nnaHka

MNpoTMEOEEED

Pesepeyap \L

CTOK
Ha pucynke CAP ypoBHs B pe3epByape OT MUHUMaJIbHO JOIIYCTUMOM oT™MeTKH HY
(HMKHUH ypOBEHb) 10 MaKCHMallbHO JonycTuMoi BY (BepxHuit yposens). Bona
nojaércs HacocoM Q, MpUBOAMMOM OT TpéxdazHoro aApuratens M. UyBCTBUTENbHBIN
3JIEMEHT CUCTEMBI — IIOIIABOK — TPOCOBOM CBA3BIO COCUHEH C HAXKMMHBIMM IUIAHKAMU
KOHEUHBIX BbIKIIoUaTeneil HuxHero yposHa KBHY (SQ1) u Bepxuero yposus KBBY
(SQ2), 3aMbIKaIOIIUX CBOM KOHTAKTHI MTPU HAXKATHH TUIAHKON

2. Bri6op PO npu n3BecTHOM quana3zoHe U3MEHEHHS Harpy3KH

3. OmnpeneneHne KOJIMYECTBA BELIECTBA, MPOXOMSIIErO Yepe3 CUCTEMY <«JITUHHUS —
PO»

4. DKCNepUMEHTAILHOE OIpeNIeJIeHHE YCIOBHOTO KO3 GUIMEHTa CONPOTUBICHUS
npoccensHoro PO

5. Omnpenenenue yYCIOBHOTO Kod((UIMEHTa COMPOTHBICHUS JIMHUU PaCUETHBIM
IIyTEM

6. DKCcIepUMEHTAbHOE OIpe/IeNIeHHe YCIOBHOIO K03(duimeHTa cConpoTUBICHUS
JINHUM Ha JEHCTBYIOIIEH YCTaHOBKE

7. OnpenenuTh MaKCUMaJIbHBIA pacxon raza juis pexuma AP,, > Pi/2, ecnu ero

mIoTHOCTH Ta3a 1,25 kr/m’, nepea AaBieHUs Ha perynupyromeM oprade 0,8 Mlla n
yCJIOBHAsl POITyCcKHast crnocobHocTh 31 m3/4, remneparypa nepea PO 15 °C




CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN N

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1neHOYHBIC CPEACTBA

Ilepeuensv nabopamopuslx pabom:
1. ABTOMaTHuYecKoe€ JIBYXIO3UIIMOHHOE PETyIupOBaHUE

- CHSTH U TIOCTPOUTH CTATUYECKYIO XapaKTEPUCTUKY PEICHHOTO 3JIeMEHTa U
00BSICHUTH €€ padoTy;

— rpaduk IBYXIO3UIIMOHHOTO PETYINPOBAHUS TEMIIEPATYPhI OJHOEMKOCTHOTO
o0BbeKTa 6e3 cCaMOBBIPABHUBAHUS C YHCTHIM 3aa3/bIBAHUEM.

2. UccnenoBanue CAY ¢ nponopiiuoHaIbHBIM PEryIsTOPOM

— JKCIIEPUMEHTAJILHO TMOJNyYUTh CTATUYECKYI0 U JUHAMHUYECKHUE XapaKTEePUCTUKH
00BEKTa YIPaBICHHUS;

- HApuCOBaTh TpaduK MEepexXogHOro  Tpolecca IO  KaHaly  3aJaHus,
COOTBETCTBYIOIIHH nepeperynupoBarnio 30%.

3. UccnenoBanne CAY ¢ uHTErpaibHBIM PETYISITOPOM

- OIIBITHBIM MyTEM HAWTH KOdppuuueHT nepenaun Kpl;

- HKCHEPUMEHTAIbHO HAWUTH BO3MYIIEHHE YB, SKBHUBAJICHTHOE H3MEHEHUIO
Harpy3Ku;

— HAaWTH ONTUMAaJbHbIE HACTpOWKU U-peryinsaropa;
OTIPEJICNIUTh M Pea30BaTh ycTaBku M-perynstopa




0) Ilopsanoxk mnpoBeaeHMs TMPOMEKYTOYHOHM aTTeCTAMH, MOKA3aTeJM M KPHTEPHH
OLICHUBAHUS:

ITpomexyTrouHass arrectauus 1o AUCHMIUIMHE «TexHMYeckHe cpeacTBa aBTOMATH3ALMH W
yHpaBJIeHHs» BKIOYAET TEOPETUUYECKUE BOIPOCHI, TO3BOJISIIOIIME OLEHUTh YPOBEHb YCBOCHHUS
00y4aromuMUCs 3HAHUH, U MPAKTHUECKUE 33J]aHHs, BBIBISIOMINE CTENICHb COPMHUPOBAHHOCTH
YMEHUH U BIaJIeHUH, IPOBOIUTCS B (hOpMeE IK3aMEHA.

DK3aMeH MPOBOJUTCS B YCTHOU (hOpMeE 10 TEOPETUUYECKUM BOTIPOCAM H 3a]1a4aM.

IToka3zaTenu u KPUTEPHUHU OLICHUBAHUA JK3aMeHa:

— Ha OLIEHKY «omauuno» (5 6anoB) — 00y4yarouiics JOKEH IMOJIHO PACKPBITh COACPKAHHE
Marepuajia B OObEMe MpOrpaMMbl JUCIUIUIMHBI, YETKO M TMPABWIBHO JaTh OIpPEICIICHHS,
NPUBECTH JI0KA3aTEIbCTBA HAa OCHOBE MATEMAaTHYECKUX M JIOTMYECKHX BBIKJIAZOK, IMOKAa3aTh
HaBBIKH UCCIIEIOBATEIBCKOM NesITeTbHOCTH. OTBET JOJDKEH OBITh CAMOCTOSTEIBHBIN, TIPU OTBETE
UCTIOJIb30BaHbl 3HAHUS, IPHOOPETEHHBIE paHee;

— Ha ONEHKY «xopowo» (4 Oamna) — oOydyarOIMICS TOJDKEH PACKPBITh COJEpKAHUE
Marepraja B 00beMe NpOrpaMMbl AMCUUIUIMHBL, B OCHOBHOM IIPAaBWJIBHO J1aTh OCHOBHBIC
ONpeNeNieHUusT W TOHATUS mpeaMera. [lpu oTBeTe MOMYyIIEHBI HETOYHOCTH, HapylIeHA
MIOCJICIOBATEIBHOCTh  M3JIOKEHUS, JIOMYIIEHbI HEOOJbIINE HETOYHOCTH IPH BBIBOJAX H
UCTIOJIb30BaHUH TEPMUHOB, TPAKTUYECCKHE HABBIKH HETBEPBIC;

— Ha OLICHKY «y0osnemgopumensroy (3 6anna) — 00y4Jaroluiics T0KEH YCBOUTh OCHOBHOE
conepkanue marepuana. llpu oTBeTe ompenereHHs W TOHSTHUSA JaHBI HE YETKO, JOMYIICHBI
OLIMOKH TPU MPOMEKYTOUYHBIX MaTEMATUYCCKUX BBIKJIAIKAaX B BBIBOJIAX, MIPAKTUUYCCKUE HABBIKH
cl1a0ble;

— Ha OLICHKY «HeyoosiemeopumenvHoy (2 6amioB) — 00yqaromunics 1eMOHCTPUPYET 3HAHUS
He Oosiee 20% TeopeTHuecKoro marepuaiia, JOMYCKAaeT CYIIECTBEHHBIC ONIMOKH, HE MOXET
10Ka3aTh MHTEIUICKTYalIbHbIC HABBIKH PEIICHHsI MPOCTHIX 3aad. [Ipu oTBETE NOMyIIeHbI IpyObIe
OMMOKH B ONpPEIENCHHsIX, I0Ka3aTelbCTBa TEOPEM HE IPOBEJICHO, HE JaHbl OTBETHl Ha
JIOTIOJTHUTEIbHBIE  BOMPOCHI  TIpENojaBaTeis, OTCYTCTBYIOT HAaBBIKM HCCIICIOBATEILCKOM
NeSITeTbHOCTH;

— Ha OLEHKY «Heyodosremeopumenvroy (1 0ann) — He MOXKET M0Ka3aTh 3HAHUS HAa YPOBHE
BOCIIPOM3BEJICHHS U OOBSICHEHUSI MHPOPMAIINHU, HE MOXKET I0Ka3aTh MHTEIICKTyaIbHbIC HABBIKU
peLIeHHs IPOCTHIX 33a]]a4, OCHOBHOE COJIepKaHHe y4eOHOro MaTepuaia He pacKphITo.



