Muno6pHayku Poccun

DenepanbHOE rocyIapcTBEHHOE OI0KETHOE 00pa30BaTeIbHOE YUPEKICHHE
BBICILIETO 00OPa30BaHUs
«OpeHOyprekuii rocy1apcTBeHHbI YHUBEPCHTET

Kadenpa cuctem aBToMaTu3auy Mpou3BoICTBA

PABOYAS ITPOT'PAMMA
JIACHTUTUIMHBI

«b1./].5.34 Dnemenmoi u cucmemvi 2UOPONHEBMOABMOMAMUKUY

YpoBeHb BhICIIEro 00pa3zoBaHus
BAKAJIABPUAT

HanpaBneHHe IIOArOTOBKH

15.03.04 Asmomamuzayus mexnoao2udeckux npoueccos U NPou3800Cme
(KO 1 HAMMEHOBAHUE HAIIPABJICHHUS MTOJITOTOBKH )

Cucmembi asmomamu3ayuu mexHoa0cuUYeCcKux npoyeccos u I’lDOLBGO()CWlG
(HaMMeHOBaHKE HAMPABICHHOCTH (PO IIst) 00pa30BaATENBHOMN POrPAMMBI)

KBanuduxarms
baxanasp

dopma o0yueHus
Qunas

I'ong mHabopa 2023

2046496



PaGouas nporpamma mucuniuiunsl «b51./0.5.34 Dnemenmul u cucmemvl 2UOPONHEEMOABMOMAMUKU
paccMOTpeHa M yTBEPIXK/ICHA Ha 3ace/laHuH Kadepbl

Kadenpa cuctem aBTOMaTH3aHMK IPOU3BOACTRA
Haumenosanue kagheopst

nporokon Ne 8 ot "14" derpans 2023 .

3aBeayommi Kadenpoi

Kadezpa cucteM aBTOMaTH3aIMK TPOU3BOACTBA Hoc vy o JILA. TIpockypuH
Haumenosanue Kageopsl noonuce | pacm@bpoeka noonucu
Henonnumenu:
Jouent xadeapsr CAIT Apocuny, JLA. TTpockypuH
00ANCHOCT noonucd G pacwugposxa noonucu
doadxcrnocms noonucs pacwugposka noonucu
COT'JTACOBAHO:

Hpence,uaTenb MCTOIIPI‘!CCKOFI KOMHUCCHH 110 Hanpasneﬂmo IIOAIOTOBKH
15.03.04 ABTOMATH3AIMS TEXHOJIOTHYECKHX ITPOIECCOB M IIPOU3BOJICTB apvcm JLLA. TTpockypuH

KOO HaumeHosawnue AUYHAR NOONUCH pacwugp bo
3aBe)1y FOLIMM OTIIEIOM (i)OpMHOHlIa H Hay!moﬁ 06p860TKH JAOKYMECHTOB
74 H.H. Buranuesa
auunas noonuc¥ pacwughposxa noonucu

VIOIHOMOYEHHBIH 110 KA4eCT T A3POKOCMHYECKOTO HHCTUTYTA
A.M. YepHoycoBa

auynaz noomlcs pacuughposxa noonucu

Ne perucrpauuu

© Ipockypun J1.A., 2023
©0ry,2023



1 Ilesn u 3a1a491 OCBOEHUS JUCHUTIIUHBI

Lleab ocBOCHUS TUCHUTUIMHBIL:

dbopMupoBaHHE y OOYyYaromuXcs 3HAHWUH, YMEHUW W HABBIKOB B OOJIACTH TEOPETUYECKUX OCHOB,
KOHCTPYKUHMHU U MPHUHIINIIA JEHCTBHUS YCTPONUCTB U CUCTEM THIPOITHEBMOABTOMATUKH, UX IPOEKTUPOBAHUS U
pa3paboTKH C UCIIOJIb30BAHUEM CHEIHABHBIX YCIOBHBIX rpa@UuecKuX 0003HAUYCHUN Ha MPUHIUIMHATBLHBIX
THIPOTTHEBMATUYECKUX CXEMaX aBTOMAaTH3aI[MH PAa3IMYHbIX TEXHOJIOTHUYECKUX MPOIIECCOB U MPOU3BOICTB.

3amaun:

-  M3yYUThb KOHCTPYKIUIO W MPHUHLUI JEHCTBHSI COBPEMEHHBIX JJIEMEHTOB U CHCTEM
THJIPOTTHEBMOABTOMATUKHM, WX YyCIOBHBIE Trpaduueckue o0003HaueHUs Ha (DYHKIMOHAIBHBIX U
MPUHIMIIUATIBHBIX CXeMaX aBTOMAaTH3allMU M YNPaBJICHHs, OCHOBBI CTAaHAAPTU3ALUU JIEMEHTOB U CHUCTEM
THJIPOITHEBMOABTOMATHKH;

- HU3y4YUTh B3aUMOCBSI3M D3JIEMEHTOB U CHUCTEM THUIPOMHEBMOABTOMATUKU C TEXHOJOTHYECKHUMHU
mporeccaMu U 00BEKTaMU TMpH pa3paboTKe MPOEKTHOH JOKYMEHTAIMM IO aBTOMATH3alid W IIpH
AKCIUTyaTallii aBTOMAaTU3UPOBAHHBIX CUCTEM KOHTPOJISL U YIIPABIICHUS;

- I3YYHTh TCHICHIINH Pa3BUTHS COBPEMEHHBIX CUCTEM T'MIPOITHEBMOABTOMATHKH.

2 MecTo JUCHHMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JucuummHa OTHOCUTCS K 0a30Boit yactu 6moka [l «/lucuurmiimae! (MOTyITH )»

[IpepexBusutsl nucuuriubbl: b1./[.5.16 @usuxa, b1./[.5.37 Teopus asmomamuyueckoeo ynpasieHus,
b1.]].B.11 Texnuueckue cpedcmea asmomamusayuu

[ToctpekBu3uThl auciuiuiubbl:  b1./[.B.8 Asmomamuzayus mexHoio2u4ecKux npoyeccos u
npouzeoocms, O/T.1 Asmomamuszayus npouszsoo0cmea

3 TpeGoBanus Kk pe3yjabTaTaMm 00yUYeHUs MO TUCIUIJINHE

Hpouecc HU3YyUYCHUS NUCHUIIJIMHBI HAITPABJICH Ha (bOpMI/IpOBaHI/Ie CJICAYIOMIUX PE3YJIbTATOB 06y‘IeHI/I$I

Koo u
[Tnanupyemblie pe3yabTaThl O0y4eHUS O
HauMEHOBaHNE Kon n naumeHnoBaHue WHIUKAaTOpa
TUCHUTITNHE, XapaKTEPU3YIOIINE ITAIbI
(hopMupyeMBbIX OCTH)KEHHS KOMIIETEHIINHU "
o (dbopMUPOBaHUS KOMITETEHITHIA
KOMITETEHIIHA

OIIK-11 Criocoben |OIIK-11-B-1 [Torumaer meTtonsl 1 | 3HATD:
MIPOBOJMTH HAYYHBIE | aITOPUTMBI TUTAHUPOBAHUS HAYYHBIX |HAYYHO-TEXHUYECKYIO0 HH(OPMAIIHIO B 00JIaCTH

AKCTIEPUMEHTHI C IKCIIEPUMEHTOB, 00pabOTKH 1 CHCTEM THUAPOITHEBMOABTOMATHKH.

UCMOJIb30BaHUEM aHaJM3a pe3yabTaToB YwMmers:

COBPEMEHHOTO OIIK-11-B-2 Pa3zpabatbiBaeT 000CHOBBIBaTh BHIOOP TEXHUYECKUX CPENICTB

WCCIIEIOBATEIILCKOT | METOJIUKH U TIPOTPAMMBI aBTOMATH3AIUY TIPU MIPOSKTUPOBAHUH U

0 000pyI0BaHUS M |TIPOBEACHHS HAYyYHBIX HKCIUTyaTal[ii CUCTEM

puOOpoB, HKCIIEPUMEHTOB C UCTIOJIH30BAHUEM |THAPOITHEBMOABTOMATHKH.

OLIEHUBATh COBPEMEHHOT0 HCCIIeI0BATENHCKOr0 | Baagern:

pe3yJIbTaThI o0opyI0BaHUs U IPHOOPOB HaBBIKAMH pa0OThI C HAYYHO-TEXHUIECKOM

UCCIIEIOBaHUM OIIK-11-B-3 IIpoBoauT HayuHsle  |HMH(pOpMAIMEN B 00JIACTH CUCTEM
HKCIIEPUMEHTHI U OIICHUBAET UX THIPOITHEBMOABTOMATHKH TTPH
pe3ybTaThI MIPOEKTUPOBAHUU M IKCIUTyaTalluy CUCTEM

aBTOMAaTu3all1 IMPONU3BOACTBA.

[IK*-8 Cnocoben  |IIK*-8-B-1 [Tonumaer npunuumnsl  |3HATH:

IIPOEKTUPOBATH paboThI TUAPABINYECKUX U MPUHIUIBI paOOTHI U YCTPOHCTBO THIIOBBIX

TUAPABINYECKHE U |THEBMAaTUYECKUX CUCTEM AJIEMEHTOB CHCTEM T'MIPOITHEBMOABTOMATUKH

ITHEBMATHUYCCKHUEC aBTOMaTHU3alnunu AJId y4aCTHUd B paGOTax Mo MOACIIMPOBAHUIO

CHUCTEMBI [IK*-8-B-2 ®opmupyer niepeueab |CAY TEXHOIOTHYECKUX MPOIIECCOB.
TEXHUYECKUX CPENICTB YmMmern:




Konu

HauMEHOBaHUE Kon n HanmeHoBaHKe UHIUKATOpA
hopMupyeMbIX NOCTHO)KEHHUS KOMIIETEHIINU
KOMIIETEHIIUHA

[Mnanupyemblie pe3yabTaThl O0yUEHUS IO
TVCIATUTHHE, XapaKTePHU3YIOIIHE dTAITbI
(hopMUPOBaHUS KOMITETEHITHIA

aBTOMATHU3AIHUHU TIPH
MIPOEKTUPOBAHUH M IKCILUTyaTalluu
CHCTEM TUAPOITHEBMOABTOMATHKH
[1K*-8-B-3 IIpumeHseT HaBbIKU
pa3paboTKu cucTeM
THJIPOITHEBMOABTOMATHUKH IIPH
MPOEKTUPOBAHUY U IKCILUTyaTalluu
CHCTEM aBTOMAaTHU3aLUU
POM3BOACTBA

MPOBOAMTD UCIIBITAHUS JIIEMEHTOB CUCTEM
TUAPOITHEBMOABTOMATUKH JIJIsI TTOJTYYSHUS UX
XapakTepUCTUK npu MojaenupoBannu CAY
TEXHOJIOTHYECKUX MPOIIECCOB.

Baajgers:

HABBIKaMU pa0OTHI M0 TPOSKTUPOBAHUIO
T'HJIPOTTHEBMOABTOMATUYECKUX CUCTEM IO
pe3yibTaTaM MOJIETUPOBAHUS CUCTEM
aBTOMATHU3AILIUH.

4 CTpyKTYypa U collepKaHue TUCUUIINHBI

4.1 CTpyKkTypa AUCHUILJIMHBI

OO611as TpyA0EMKOCTh JUCLUHUILUINHBI COCTABISIET 3 3aueTHbIe enuHuLlbl (108 akajgeMuyecKkux 4yacos).

TpynoemMKkocTs,
Bun pabotbr aKaJIeMHUYECKHUX YacoB
6 cemecTp BCETO
Oo01masi Tpy10éMKOCTh 108 108
KonTakTHas padora: 50,25 50,25
Jlexrum (JI) 18 18
[Tpaktuueckue 3ansatus (I113) 16 16
Jlaboparopusie pabots (JIP) 16 16
ITpomerxyTouHas arrectanus (3a4eT, SK3aMeH ) 0,25 0,25
CamocrosiTesibHas padoTa: 57,75 57,75
- 8bINOIHEHUEe UHOUBUOYATbHO20 MEopuecko2o 3a0anus (UT3);
- CamMonoo2omoska (npopabomka u noGMopeHue 1eKYUoHH020 MAmepuala u
Mamepuana y4eOHUK08 U y4eOHbIX NocoOull;
- N0020MOBKA K 1AO0PAMOPHBIM 3AHAMUAM,
- N0020MOBKA K NPAKMUYECKUM 3AHAMUAM,
- N0020MOBKA K PYOEeHCHOMY KOHMPOJIO U M.N.)
Bujx nToroBoro KOHTpoJs (3a4eT, IK3aMeH, 1uddepeHupoBaHHbIi 3a4eT) | aud. 3a4.
Paznienbl IUCHMIUIMHBL, U3yyaeMble B 6 ceMecTpe
KonnuecTBo yacos
Ne ayIUuTOpHAast
pasjiena HaumenoBanue pa3nenos BCero paboTa BHEay/I.
T 13 | P pabota
1 VYerpoiicTBa moMydeHHsI B peoOpa3oBaHUs YHEP- 14 5 4 4 4
T'MH B THIPOITHEBMAaTHUECKUX CUCTEMaX
5 Hamnpagssiromast rugportHeBMoarmapaTypa 30J10T- 14 4 5 8
HUKOBO-KJIAIMIAHHBIX TEXHUYECKUX CPEJICTB
3 Perynupyromas annapaTypa 30JI0THUKOBO- 16 4 4 3
KJIAITAHHBIX CPEJICTB THAPOITHEBMOABTOMATHKHU
4 BcenomorarenbHable yCTpONHCTBA 30JJ0THUKOBO- 18 5 4 4 8
KJIAIIAHHBIX CPE/ICTB T'MAPONHEBMOABTOMATUKH
5 Jlornyeckue JIeMEHTHI U pean3alus uxX Ha 30- 18 5 4 4 3
JIOTHUKOBO-KJIAIIAHHBIX I'MJIPOITHEBMATHYECKHUX




KonnuecTtBO yacoB
Ne HaunmenoBanue pazienon ayropHad BHEay/l.
pasnena BCETO pabora AGara
a3 ]ap| P

YCTpOMCTBaX

6 DNEeMEHTHI ¥ CUCTEMBbI MEMOPAaHHOMN TEXHUKHU TH/I- 14 5 5 10
POITHEBMOABTOMATHKH

7 DNEMEHTHI M CHCTEMBbI CTPYHHOUN TEXHUKHU TH/I- 14 5 12
POITHEBMOABTOMATHKH
Uroro: 108 18 | 16 | 16 58
Bcero: 108 18 | 16 | 16 58

4.2 Cogepxanme pa3iejioB IUCHUNIMHBI

Pa3nes 1. YerpoiicTBa nmoJjiydeHusi 1 NpeoOpa3oBaHusl JHEPIUH B I'MAPOIIHEBMATHYECKUX CH-
creMax. VICTOUHUKHM MUTAaHUS YCTPOWCTB M CHCTEM T'HMJIPOITHEBMOABTOMATHUKH: OOBbEMHBIX IIECTEPEHHBIX,
IUTACTUHYATBIX U aKCHAJIbHO-TIOPIIHEBBIX THAPOHACOCOB U THIPOMOTOPOB; KOMIIPECCOPOB U ITHEBMaTHue-
CKHUX MOTOPOB; TUIPOMHEBMOLMINHAPOB, aKKyMYJIITOPOB M pecuBepoB. Pacyersl mo BbIOOPY THAPOMHEB-
MOILIWJIMHAPOB JIJIsl TUAPOINIHEBMATUYECKUX CUCTEM CTAaHKOB U poOOTOB. Pacyersl o BEIOOPY I'MJIPOHACOCOB
JUIS TUAPABIMYECKUX CHCTEM CTaHKOB M pOOOTOB.

Pa3nes 2. Hanpapasiiomasi ruIpONHEBMOANNAPATYPA 30JI0THUKOBO-KJIANAHHBIX TEXHHYECKHUX
cpencTB. [ 'uaponHeBMOpacnpeIeIuTeT MOTOKOB pabouel cpe/ibl 30JI0THUKOBBIX, KIIAaHHBIX U KPAHOBBIX.
YcnoBHbIe Tpaduueckne 0003HAYCHUS anmnapaTyphl pacrpeaesieHus] TIOTOKOB paboueit cpenbl. O6miee 000-
3HAUYEHME KJIACCOB U TUIIOB pactpeaenureneid. CXeMOTeXHUKA TUIIOB IPUBOJOB 30JI0THUKOB pacipeiennTe-
Jel, IpoccenupyoIrX 30JI0THUKOBBIX THApONHEBMopacupenenureneil. Mcnonnenue runpopacnpeaenure-
JIEH 110 THIPOCXEMAM.

Pa3nes 3. Peryaupyromasi annaparypa 30J10THUKOBO-KJIANAHHBIX CPEACTB I'HAPONHEBMOABTO-
maTuku. [IpenoxpanurenbHble KIanaHbl MPSMOTO M HEMPSAMOTO JCHCTBUS, peAyKIHOHHBIE, TuddepeHIn-
aJIbHbIE, MPONOPIMOHAIbHBIE U HANlOPHBIE KJIANaHbl, PETYJIATOPHl pacxoja C MOCieI0BaTeIbHbBIM U Hapai-
JIETbHBIM COEAMHEHUEM 3JIEMEHTOB; UX HMPUHIMI JEHCTBUS, KOHCTPYKTHBHBIE OCOOEHHOCTH M YCIIOBHBIE
rpaduueckue 0003HaUEeHUS HAa IPUHLUITNAIBHBIX THAPOITHEBMATUYECKUX CXEMaX.

Pa3nes 4. BcnoMorareJibHbIe YCTPOMCTBA 30JI0THHKOBO-KJIANIAHHBIX CPEeACTB I'HAPONHEBMOAaB-
TOMaTuKH. OUIbTpel paboyeil KUAKOCTH BBICOKOTO M HHU3KOIO JaBJEHHS, I'pyOOil MU TOHKOM OYMCTKH,
YCTPOMCTB OXJIaXIEHUsI paboyel >KUAKOCTH, THUIIOBBIX HACOCHBIX YCTAHOBOK JJIsl CTaHKOB, YCTPOICTB
OUYHUCTKHU C)KAaTOTO BO3/yXa, MOCTYIMAIOIIEr0 Ha CUCTEMbI YIPaBJIEHUS, MAacIOpacHblInuTeNel OJI0KOB MOAro-
TOBKH C)KaTOTO BO3J1yXa JUISl HCTIOJTHUTEIbHBIX MEXaHU3MOB, MYJIbTUIUITMKATOPOB U KJIAMTaHOB OBICTPOTO BBI-
XJIOMAa CKaToro BO3/lyXa U3 KaMep MHEBMOLMIMH]IPOB.

Pa3nea S. Jlornyeckue 3j1eMeHTBI U pean3alis UX HA 30JJOTHUKOBO-KJIANMAHHBIX THAPOIHEB-
MATHYeCKHMX YCTPOHCcTBaX. AHAJIOIOBbIE U JUCKPETHBIE YCTPOICTBA aBTOMATHUKH, JIOTHYECKUE FIEMEHTHI 1
aneMeHTsl namaTu. Jlornueckue sanementsl HET, WK, U, WJIIM-HET, U-HET, ummunkanus, 3amnper, cio-
KEHHe 0 MOJYJIO JBa U Apyrue. Peanusanusi 3TUX JOTMYECKUX 3JIEMEHTOB Ha 30JI0THMKOBO-KJIAITaHHBIX
ycrpoiictBax. [Ipumepsl cxem ynpaBieHHs] UCIOJHUTEIBHBIMM MEXaHU3MAMU C HCIIOJIb30BAHUEM JIOTHYE-
CKHX 3JIEMEHTOB Ha 30JIOTHUKOBO-KJIAIAHHBIX YCTPONCTBAX.

Pa3nes 6. D1eMeHTBI M CHCTEeMbl MeMOPAHHON TEXHMKH I'MIPONHEBMOAaBTOMATHKH. OCHOBHbIE
CUCTEMbI TEXHHYECKUX MHEBMATHUYECKUX CPEJICTB aBTOMATH3al[MH: arperaTHble YHU(DUIIMPOBAHHBIE CHCTE-
MbI (AYC), yHuBepcalibHas cUCTEMa AJIEMEHTOB MpoMbIIeHHoM mHeBMoaBTomMatuku (YCOIIIIA), nabop
3JIEMEHTOB MeMOpaHHOU nmHeBMOoTexHUKH Moaudukanuu 30 (HOMII-30), noBropurenu, TpexmeMOpaHHbIE
U MSITUMEMOpPAHHBIE SJIEMEHTHI CPaBHEHHS U yCUIIeHUs, nudPepeHInaTopsl, HHTETPATOPHI, PETYIUPYIOLTUE
ycrporictBa I1, TTW, TIJI, 1, ITM]] ¢ ucmons30BaHHEM 3JIEMEHTOB MEeMOpaHHOW TeXHHKH. CXEMOTEXHHKA
(YHKIMOHATIBHBIX YCTPOWCTB HA AJIEMEHTAaX MEMOPaHHOW TEXHUKU: TeHEPaTOphl CUTHAJIOB, UMITYJIbCATOPHI,
BBIICTISIIOLIUE UMIYJIbCHI 110 NIEpeTHEMY (PPOHTY CHUTHAJIOB, YCTPOMCTBA 3a/I€pP>KKU CHUTHAja MO 3aJHEMY U
(unmmn) mepennemy ¢ponry, Tpurrepbl RS, nornueckue snementsr UJIW, HET, U, NJIM HET, U- HET u
Ipyrue Ha MeMOpaHHbBIX ycTpoiictBax Y COIIIIA.

Pa3znesn 7. JieMeHTBI M CHCTeMbl CTPYHHOH TeXHHMKHM THAPONHEBMOABTOMATHKH. CHCTEMBI
3JIEMEHTOB CTpyiiHOU TexHuku «Bonra» u moayneit CMCT-2: noruueckue 3JeMEHThI U JIEMEHThI MaMsITH
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cuctemsl «Bomnray: MJIIN-HE WNJIN, U-HE U na nBa Bxona ¢ 3anperom, MJIN-U, NJIIN-HE WUJIN nHa Tpwu,
YeTblpe M IIECTh BXOJOB; TPUITEPHl HAa JBa M 4YEThIpE BXOJa; CTPYHHBbIE AHAJOIOBBIE YCHUJIMTEIH C
OJIHOCTOPOHHUM HJIM IByXCTOPOHHUM IOANIOPOM, CTPYHHBIE YCHIIUTEIN C HMHBEPCHBIM BBIXOJOM; CTPYHHBIE
¢dbopmHpoBaTeNIM TaKTOBBIX HMIYJIbCcOB; Tpurrepsl llImurra crpyiinsie; ctpyiinbie JK-tpurrepsr, D-
Tpurrepsl, T-Tpurrepsl u yHuBepcanbHble JK-Tpurreppl Ha CTpYHHBIX 3JIEMEHTaX; CTpPYHHbIE BHEIHUE
YCTPOMCTBA M CXEMbl HX TOAKIIOUEHHMS K MCIIOJHUTEIbHBIM MEXaHU3MaM IOCTYHNaTeJIbHOI'o
(TMAPONHEBMOLMIIMHAPAM) U BpaIaTeNbHOIO (THAPOITHEBMOMOTOPAM) IBHKEHUH.

4.3 JlabopaTopHble padoThbI

No Kou-Bo
Ne JIP HaumenoBanue 1abopaTopHbIX paboT
paszznena 4acoB
KoHTpomb aBiieHUs: B eMKOCTH C TIOMOIIBIO aHATIOTOBOTO JaTYHKa
1 1 JIABJICHUS, YIIPABJICHUE [TO1a4eH )KUIKOCTH U3MECHEHHUEM YacTOThI 2

BpanieHus Bajga Hacoca u peryiasitopom TPM1 OBEH

KoOHTpoJIb 1aBI€HUs B EMKOCTH C IIOMOIIBIO PEJIe JaBICHUS, Pealnu3o-
2 1 BAHHOI'O Ha u3Mepurene-perynstope tuna TPM1 u natuuke naBneHus, 2
YIPABJICHUE NOJAYEHN )KUIKOCTH TUCKPETHON 3a/IBUXKKOM
KoHTpoJb 1aBN€HUs B EMKOCTH C IIOMOIIBIO aHAJIOTOBOTO AaTYHUKa
3 3 JABJICHHUSI, YIIPABJICHHE MTOa4YeH )KUIKOCTH H3MCHCHHEM 9aCcTOTHI 2
BpalleHus Baja Hacoca U ynpasienuem ot [I9BM

KonTponb pacxoaa KUAKOCTH, MOCTYMAOLIEH B KOHTPOJIbHO-
M3MEPUTEIIbHYIO EMKOCTh C IIOMOIIBIO0 CYETUUKA-PACXOOMEPA,
yIpaBjeHUE I0Aa4YeHl )KUIKOCTH KJIAlIAaHOM C aHAJIOTOBBIM YIIpaBJie-
HueM u perynsitopom TPM1 OBEH

KoHTpoib pacxoa :KUAKOCTH, MOCTYNAOIIEN B KOHTPOJIBHO-
M3MEPUTENIBHYIO EMKOCTbH € TIOMOIIBIO JJIEKTPOMArHUTHOI'O PacxXo1o-
Mepa, YIpaBJIeHHE [T0/1adel )KUAKOCTH KJIalaHOM C aHAJIOTOBBIM
ynpasiaeHueMm 1 peryasitopom TPM1 OBEH

KoHTpoib pacxoa :KUAKOCTH, MOCTYNAOIIEN B KOHTPOJIBHO-
MU3MEPUTENIBHYIO EMKOCTh C TOMOLIBIO CUETYMKA-PACXOI0OMEPA,
yIpaBieHUE MM0Aa4Yell )KUIKOCTH KJIallaHOM C aHAJIOTOBBIM yIIpaBiie-
HUeEM U ynpasieHuem ot [IDBM

KOHTponb ypoBHS KMIAKOCTH aHAJIOTOBBIM JaTYNKOM YPOBHSI, yIIpaB-
7 5 JIeHHE MoAayell )KUIKOCTH 3a/IBU’KKON C aHAJIOTOBBIM YIIPaBICHUEM U 2
perynsitopom TPM1 OBEH

KoHTponb ypoBHS KHIKOCTH aHAJIOTOBBIM JaTYMKOM YPOBHSI, YIIpaB-

8 5 JIEHHWE MOIaYeH )KUIKOCTU U3MEHEHUEM YaCTOThI BpalllEHUs Baja 2
Hacoca U yrpasienueM ot [[9BM
Wroro: 16

4.4 IlpakTuyecKkue 3aHATHS (CEMUHAPBI)

No Kon-Bo
Ne 3ansTus Tema
paszena 4acoB

1 1 Br160p BBINTYCKa€MBIX TPOMBIIUIEHHOCTHIO THIPOIMIHHIPOB TS 2
CUCTEM YNpaBJIECHUS

2 1 Br160p BBITYCKaEMBIX TPOMBIIUIEHHOCTHIO THPOHACOCOB JIJISl CH- 2
CTEM YIpaBJICHUS

3 2 Br160p BbITyCKaeMbIX MPOMBIIUIEHHOCTBIO TPYOOTIPOBOIOB ISt 2
CHUCTEM T'MIPOITHEBMOABTOMATUKH

4 4 Omnpenenenne pabOTOCIIOCOOHOCTH CUCTEMBI YIIPABJICHUS THEBMa- 4
TH4YecKUMU U ruapasiandeckumMu UM B pexumax 1Y u 3UIT

5 5 Omnpepenenne paboToCITOCOOHOCTH CUCTEMBI YITPaBJICHHUS THEBMa- 4




Ne Kon-Bo
Ne 3ansTus Tema
pasznena 4acoB

TUYECKUMHU U ThapaBindeckumu UM B pexxumax [TAY AT u
MKII-1

6 6 HccnenoBanue paboTOCIIOCOOHOCTH yIIpaBiICHUs THEBMATUYECKU- 2
mu 1 rupasandeckumu UM B pexxumax Y u [HIUKJI-0
Utoro: 16

5 Y4ueOHO-MeTOANYECKOE 00ecIedeHrue NUCIHILITHHDI
5.1 OcHoBHas auTEpPaTypa

5.1.1 TexHUYECKHE CPEICTBA aBTOMATHU3AIMH U YIPABICHUS [DICKTPOHHBIA pecypc] : yaeOHoe mo-
colue AJis CTYIEHTOB, O0YUYaIOIIUXCsl IO MPOrpaMMaM BBICIIEro 00pa3oBaHUs MO HAMPABICHUSIM MOIIOTOB-
ku 09.03.01 MadopmaTika v BeIYHCIUTEIbHAS TexHHUKa, 15.03.04 ABTOMAaTH3aNMS TEXHOJIOTHYECKHUX ITIPO-
1eccoB U npou3BoAcTB, 27.03.03 Cucremuslii aHanu3 u ynpasiieHue, 27.03.04 YopasieHue B TEXHUUECKUX
cucremax, 09.04.01 Mudopmaruka v BeUUCIHTEIbHAS TexHUKA, 15.04.04 ABTOMaTH3aIUs TEXHOJIOTHYC-
CKHX MPOLECCOB U Mpou3BoACTB, 27.04.03 CucremHblil aHau3 U ynpasieHue, 27.04.04 YupasneHnue B Tex-
HUYEeCKUX cucteMax / M-Bo oOpa3oBanusi u Hayku Poc. @eneparum, denep. roc. OromKkeT. oOpa3zoBar.
yupexxaeHue Bbicil. oOpa3oBanus "OpenOypr. roc. yH-1", Kad. ynp. u nndpopmatuku B TeXH. cUCTEMax;
Kad. cucrem aBromatuzanuu np-Ba; [B. B. Tyros u nap.]. - U. 1. KonTponsHO-U3MepUTENbHBIE CPEICTBA CHU-
CTeM aBTOMATH3allMU U yNPaBICHUS. - DJIEKTPOH. TeKCToBbIe MaH. (1 daitn: 2.59 M6). - OpenOypr : OI'Y,
2016. - 109 c. - 3arn. ¢ TuT. 3kpana. -Adobe Acrobat Reader 6.0 - ISBN 978-5-7410-1594-0. Pexxum mocry-
na : http://artlib.osu.ru/web/books/metod_all/32414 20161201.pdf

5.1.2 Tyros, B. B. Texunueckue cpeacTBa aBTOMaTU3alluu U YIpaBieHus [ DJIEKTPOHHBIN pecypc] :
yueOHoe rmocodue st 00ydarouuxcs Mo o0pazoBaTeIbHbIM IPOrpaMMaM BHICILIET0 00pa30BaHUs MO
HarpaBieHusM noAarotoBku 09.03.01 MudopmaTtuka u BerauciutenbHas texuuka, 15.03.04 ABromaTtuzamms
TE€XHOJIOTUYECKHUX IIPOLECCOB U MPOU3BOACTB, 27.03.03 CucteMHbIi aHanu3 u ynpasieHnue, 27.03.04
VYnpasnenue B Texundeckux cucremax, 09.04.01 Mudopmaruka u BelurcauTenbHas TexHuka, 15.04.04 As-
TOMaTH3aLUs TEXHOJOTUYECKUX ITPOLIECCOB U MTPOU3BOACTB, 27.04.03 CucTeMHBbIN aHAIU3 U yIIpaBJICHUE,
27.04.04 Yupasnenue B Texunueckux cucremax / B. B. Tyros, A. . Ceprees, 1. A. Ilpockypun; M-Bo
HayKH ¥ BbICII. oOpa3zoBanus Poc. @eneparun, Penep. roc. 6r01keT. 00pa3oBaT. yupexkaeHue BbICII. 00pa-
3oBaHus "OpenOypr. roc. yH-T". - Y. 2. ABTOMaTu3upoBaHHbIe HH()OPMALIMOHHO-YIIPABIISIOUINE CUCTEMBI. -
OnexTpoH. TekcToBble faH. (1 daiin: 2.61 M6). - Opendypr : OI'Y, 2021. - 131 c. - 3aru. ¢ TUT. SKpaHa. -
Adobe Acrobat Reader 6.0. — Pesxxum moctyma:

http://artlib.osu.ru/web/books/metod_all/150513 20210630.pdf - Ne roc. perucrpauuu 0322103111.

5.1.3 ABTOMaTHUECKOE YIpPAaBJICHHE PACXOJOM, TABICHHEM M YPOBHEM JKUIKOCTH [ DIEKTPOHHBIN
pecypc] : yueOHOe mocoOue A CTYAEHTOB, OOy4aroIuXcs IO MporpaMMmaM BBICIIEro 0Opa3oBaHUs IO
HarnpasieHusM noarotoBku 09.03.01 MudopmaTtuka u BeIYUCIUTENbHAS TeXHUKA, 15.03.04 ABTOMaTH3aIMs
TEXHOJIOTHYECKUX TporeccoB 1 npou3BojacTB / M. A. Kopuunaes [u ap.]; M-Bo o6pa3oBanus u Hayku Poc.
Oenepanun, denep. roc. 610KET. 00Opa3oBaT. yupexaeHUE BhICHI. oOpa3zoBanus "OpeHOypr. roc. yH-T". -
OnexTpoH. TekcroBble AaH. (1 gaitm: 1.95 M6). - Opendypr : OI'Y, 2016. - 130 c. - 3arn. ¢ TUT. 3KpaHa. -
Adobe  Acrobat Reader 6.0 - ISBN 978-5-7410-1491-2. Pexxum  moctyma
http://artlib.osu.ru/web/books/metod_all/9984 20160329.pdf

5.2 lonmosiHuTEIbHAS JIUTEPATYPaA

5.2.1 Ilonos, A.H. lunamuka u perynupoBanue ruapo- u naesMmocuctem/ /I.H. IToros. - M.: Ma-
muHocTpoeHue, 1987. - 464 c.

5.2.2 Kexepa, H.M. ABromaru3zaius npoueccoB nerazauuu Heptu. Monorpadus / H.M. Kexepa,
A.N. Cepmiok, B.B. Tyros. —OpenOypr: OI'Y, 2003. — 168 c.

5.2.3 Haropssriit B.C. YcrpoiicTBa aBromMatuku rupo- u nuesmocuctem / B.C. Haropusrid, A.A. Jle-
HHCOB. -M.: Bricmras mkoia, 1991. - 367 c.


http://artlib.osu.ru/web/books/metod_all/32414_20161201.pdf
http://artlib.osu.ru/web/books/metod_all/150513_20210630.pdf
http://artlib.osu.ru/web/books/metod_all/9984_20160329.pdf

5.2.4 CemukoB B.K. Cranounsie ruapornpuBoasl/ B.K. Cemnankos, A.A. Ycos. - M.: MamuHo-
ctpoenue, 1988. — 512 c.

5.2.5 XKexepa, H.U. ABToMaTuzanus HCIBITAHHA W3JENUNA HA TEPMETHYHOCTH: y4eb. mocobue ¢
rpudom OI'Y/ H.U. Kexepa. - Openoypr: UTIK T'OY OI'Y, 2005. — 475 c.

5.2.6 Kexepa, H.V. Mogynu u 6JI0KM THEBMAaTHYECKOW CHCTEMBI IIMKJIOBOTO MPOTPAMMHOI0 yIIpaB-
JICHUS UCTIOJTHUTEIIbHBIMU MEXaHH3MaMHU TEXHOJIOTHYECKOro o0opynoBanus: yue0. mocooue / H.W. XKexepa.
— OpenOypr : FOY OI'Y, 2000. - 66 c.

5.2.7 XKexepa, H.. MccrnenoBanue mpenoXpaHUTENLHBIX U MEPEIYCKHBIX KIIAITaHOB THIpaBIIdye-
ckux cucreM aBTomarusanuu U ynpasienus/ H.U. XKexepa. - OpenOypr: UTIK TOY OI'Y, 2007.- 166 c.

5.2.8 Kexepa, H.W. IIpoektupoBanue ACY TII Ha ocroBe «/IEJIbTA B»: yue6. mocobue / H.U.
Kexepa. - OperOypr: UIIK 'OV OI'Y, 2006. - 499 c.

5.2.9 Kexepa, H.U. Texauueckue cpeacrBa «Merpan» B ACY TII: yue6. mocobue / H.U. XKexepa. -
Openo6ypr: UTIIK 'OY OI'Y, 2007. - 327 c.

5.2.10 Xexepa, H. 1. PacueTsl mo BeIOOpY TMAPOHACOCOB, TUAPOLMIMHIPOB M THIPABINYCCKUX U
ITHEBMATUYECKUX TPYOONPOBOJOB CUCTEM aBTOMATHU3AllMU W yIpaBieHUs : ydel.-meron. mocobue / H. W.
Kexepa. - Opendypr : 'OY OI'Y, 2008. - 39 ¢

5.3 llepuoauueckue U3IaHUA

5.3.1 ABromaru3anusa. COBpeMEHHbIE TEXHOJOTHH : KypHal. - M. : ArentctBo "Pocneuats", 2015-
2023.
5.3.2 ABToMaruKa U TeleMexaHuKa : )KypHail. - M. : Hayka, 2015-2023.

5.4 UnTepHeT-pecypchl

5.4.1 Komnanus «I naponHeBMOaBTOMAaTHKa». [ DIEKTPOHHBIN pecypc]: callT HTepHeTa. - Pexum
noctyna: http://www.gpa00.ru/

5.4.2 OO0 IIneBmMoaBTOMAaTHKA - THEBMATHKA U THEBMOLIWJIMHAPBL. [ DJEKTPOHHBIA pecypc]: calT
Wureprera. - Pexxum nocryma: http://www.nofollow.ru/detail62904.htm

5.4.3 KoncnexTsl 1o TemMam kypca ['maponnesmoastomaTuka "['TIA". [DnekTpoHHBIN pecypc]: caifT
Wnrepnera. - Pexxum nocryma: http://studentik.net/lekcii/lekcii-texnicheskie/544-konspekty-po-temam-
kursa-gidropnevmoavtomatika-gpa.htmi

5.4.4 l'uaponpuBoa u ruaponHeBmoapToMatuka. T.M. bamra. [3nexktponHslii pecypce]: cailt UuTep-
Hera. - Pexxum mocrtyma: http://techlib.org/books/bashta-gidroprivod-i-gidropnevmoavtomatika/

5.4.5 CpaBoyHuk 1o ruapasiandeckum pacueram. [lon penaknueit I1. I'. KuceneBa. [DnekTpoHHBIN
pecypc]: caiit UnTeprera. - Pexxum mocryna: http://techlib.org/books/spravochnik-po-gidravlicheskim-
raschetam-kiselev/

5.4.6 [TneBMOOOOpYIOBaHHE U KOMIUIEKTYIOIIME JIJIsl THEBMAaTHUECKUX CHCTEM. [ DJIEKTPOHHBIN pe-
cypc]: caiit Muteprera. - Pesxum moctyma: hitp://www.pneumoprivod.ru/

5.4.7 IlneBmoaBromaruka ¢pupmel SMC. [DnekTpoHHbIH pecypc]: cailT MHTepHeTa. - Pexxum nocry-
na: http://www.indutech.ru/products/pnevmoavtomatika-smc.html

5.4.8 [IneBMoaBTOMATHKA U THEBMAaTHUYeCKOe 00opyaoBanre Camozzi. [DIEKTPOHHBIN pecypc]:
cait MuTepHera. - Pexkxum moctyna: www.simair.ru/nmaesmaruka-camozzi.html

5.4.9 I1TneBmaTHKa AJ1s Bcex [DIEKTPOHHBIN pecypc]: caiiT UaTepHeTa. - Pexum nocryna:
http://did.camozzi.ru/#!d01g01s01p01

5.4.10 Crpyiinas mHeBMoaBTOMaTuka. — Pexxum mocryma: https://se7en.ws/pnevmonika-i-vlazhnye-
mechty-stimpanka/

5.5 IIporpammHoe obecmnedyeHHe, NMpogecCHOHATbHBbIC 0a3bl JAaHHBIX W HMHG(OPMAIHMOHHBIE
CIIPABOYHbIE CHCTEMBbI

5.5.1 Onepaunonnas cucrema PEJ[ OC.
5.5.2 Open Office/LibreOffice - cBoOomHBIN OGHCHBIN MAKET MPOrpaMM, BKITIOYAIOIIHI B ceOs  TEK-
CTOBBII M TAOJMYHBIA pPEIAKTOPBI, PEIAKTOP MPE3SHTALNI U Jpyrue OPUCHBIC TPUI0KEHHUS.
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5.5.3 Cucrema TpexmepHoro MmoaenaupoBanust B MmamuaoctpoeHnn CAITP KOMITAC-3D.

5.5.4 TlporpamMmHasi cucTeMa Jijisi aBToMaTH3aluu TexHojgorndeckux mporeccoB (ACY TII), reneme-
XaHUKH, Jucreryepusauuu, ydera pecypcoB (ACKYD, ACKYI) wu aBromaruzauuud 3AaHHM
SCADATRACEMODE - KomnanusiAnActpa (MockBa), IHCTpyMeHTanbHas cucteMa 0a30BOM JIMHUH Oec-
IUIATHA, TOCTYITHA TIOCIIE PETUCTPALIMK, PeXHUM JocTyna hitps://www.tracemode.ru/

5.5.5 KoncynbrauTlIntoc [DneKTpoHHBIN pecypc]: 31EKTPOHHOE NEPUOIUYECKOE U3JaHUE CIIPABOYHAS
npaBoBas cucrema. / Paspaborunk 3AO «Koncyasrant ILmrocy, [1992-2016]. — Pexxum mocTyma K cucreMe B
ceru OI'Y st ycranoBku cuctembl: \\fileserverI\lCONSULT\cons.exe

5.5.6 Texnopma / JlokymMeHT [DaeKTpOHHBIN pecype] : [cucTemMa mporpaMMHBIX mpoaykToB] / OO0
I'nmocuc-Cepuc, ®bY KB® Wnurepcranmapr. — Bepcust 1.11.36. — DnexkrtpoH. naH. u nporp. —[Mocksa;
Cankr-IlerepOypr], [1999-2013]. — PexxuM 10cTyma OCyIIeCTBIsSETCS B ToKanbHOU cetr OI'Y.,

6 MaTepnaﬂbno-TexnnquRoe obecrneyeHue AUCHHUIIIMHBI

VYuebHble ayIMTOPUHU U1 IPOBEICHUS 3aHATUH JICKIIMOHHOTO THIIA, /1JIsl IPOBECHUS IPYIIIIOBBIX U
MHJUBUAYAJIbHBIX KOHCYJbTALUM, TEKYIIETO KOHTPOJIS U IPOMEKYTOUHOM aTTECTAllui OCHAIIEHbl KOMILJIEK-
TaMH YY€HUYECKOM MeOen, TEXHUYECKUMHU CpeACTBaMH 00y4eHUs, CyKAlUMHU JUI IPeCTaBIeHus y4ueOo-
HOW MH(pOpPMAaUHU OOJBIION ayTUTOPHH.

Jis npoBeieHust 1a00paTOPHBIX 3aHATHH UCHIOIB3YyeTCs yueOHast ayIMTOpHsl, OCHallleHHas Jabopa-
TOPHBIM CT€HIaMU «CHcTeMa aBTOMaTHYECKOTO YIIPaBICHHUS pacxona» U «ABTOMATHYECKOE YIIPABICHUE PACXO-
JIOM, JTaBJIEHUEM U YPOBHEM >KUIKOCTH», KOMIUIEKTAMU YYEHUUYECKON MeOeH.

[Tomemienue st CaMOCTOSITENTLHONH Pa0OThI OOYYAIOMIMXCSI OCHAICHBI KOMITBIOTEPHON TEXHUKOM,
noJkiaoYeHHoH K ceru "MHTepHer" M obOecriedeHHOW MAOCTYNOM B 3JIEKTPOHHYIO HH(GOpPMAalMOHHO-
obpazoBarensHyt0 cpeny OI'Y.
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