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1. [lepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00yUeHMs 1O JUCIHUIJINHE, COOTHECEHHBIX
¢ IVIAaHUPpyeMbIMH pe3yiabTaTamu ocBoeHust OII BO

B nmpouecce wu3ydeHus

MUCHUILIINHBI

oOyuatomuecss  (GOPMHUPYIOT — CIEAYIONTHE

KOMIICTCHINHU U ICMOHCTPHUPYIOT COOTBCTCTBYIOIINE UM PC3YJIbTAThI O6y‘l€HPIH:

Komnerennus mo ®I'OC

OcHOBHbIE TOKA3aTeJ I OCBOCHHUS

[TK-6 crmocoOHOCTHIO OCYIIECTBIATh
U OpPraHU30BbIBaTh TEXHUYECKYIO
JKCILTyaTaLUIO 31aHUM, COOPYKEHUI
00BEKTOB KUITHIIHO-
KOMMYHaJIbHOT'O XO351CTBa,
o0ecreunBaTh Ha/IEXKHOCTb,
6€301acHOCTh U APPEKTUBHOCTH UX
paboThI

3HaTh TEXHUUECKYIO KCIUTYaTalUIO0 3JaHUM, COOPYKEHUM
00BEKTOB KUJIMITHO-KOMMYHAJIBHOTO XO35HUCTBA, H
CII0COOBI OOECIIEUEHHS HAICKHOCTH, 0€30IaCHOCTH U
3(PEKTUBHOCTH UX pabOTHI

YMeTh OCyIIECTBIIATh U OPTaHU30BBIBATH TEXHUUECKYIO
AKCIUTyaTaIUIo 3/IaHu, COOPYKEHUI 0O0BEKTOB
KUJIUIIHO-KOMMYHAJIBHOTO XO035IICTBa

Buiagers MeToaMM OpraHu3alul TEXHUYECKYHO
IKCIUTyaTalUIO 31aHUH, COOPYKEHUI 0OBEKTOB
KHWJIUIIHO-KOMMYHAJIBHOTO X035ICTBA CpeICTBAMU
aBTOMATH3ALNU

IIK-8 Bi1ageHneM TeXHOIOTHEH,
METOJaMH JTOBOJAKH U OCBOCHUS
TEXHOJIOTHYECKUX MPOIECCOB
CTPOUTETLHOTO ITPOU3BOICTBA,
SKCILTyaTaluu, 00CITyKUBaHUS
37aHUI, COOPYKEHHM, NHKEHEPHBIX
CHUCTEM, TPOU3BOJICTBA
CTPOUTENBHBIX MAaTEPUAITIOB, U3ICTHI
U KOHCTPYKIUH, MAIlIUH U
000pyTI0BaHUS

3HaTh TEXHOJIOTH U METOJbl TEXHUUYECKOH IKCILTyaTalluu
TI'B

YMeTh OCYILIECTBIIATh OPTAaHU3ALUIO U INIAHUPOBAHUE
TEXHUYECKOM dKcILTyarannu cucreM TI'B ¢
HCII0JIb30BAHNUE CUCTEM aBTOMAaTH3aLuU

Bragets MeTogaMu TEXHUUECKOM SKCIUTyaTalliy CUCTEM
KOHJUIIMOHUPOBAHHUS BO3/TyXa C LIEIbI0 00eCICUeHUS
HaJIeKHOCTH, SKOHOMUYHOCTH U 0€30T1TaCHOCTH UX
(GYHKIIMOHUPOBAHUS

[1K-13 3nHanuem Hay4dHO-
TEXHUUYECKON MH(pOpMAIIHH,
OTEYECTBEHHOI'O U 3apy0eKHOT0
OTIBITA MO TPOGUITIO IEATETHHOCTH

3Hatb ycTpoiictBo cucteM TI'B oTredyecTBeHHOTO U
3apy0eKHOTO MPOU3BOJICTBA

YMeTh OCyIIECTBIIATh MOUCK HAYYHO-TEXHUUYECKON
nH(opManuu B o06actu aBToMaruzanuu cucreMm T1'B

Bnanets HayuHO-TeXHUYECKON MH(pOpMaLneH,
OTEYECTBEHHOI'0 M 3apyOeKHOT0 ONbITa B 001aCTH
apromartusanuu cucrem TT'B

IIK-14 BmageHneM MeTOgaMU U
cpenctBamMu GU3UIECKOTO U
MaTeMaTHUYECKOTO (KOMITbIOTEPHOTO)
MOJIETTUPOBAHUS B TOM YHUCJIIE C
MCIIOJIb30BAaHUEM YHUBEPCAIbHBIX U
CIEIUATTM3UPOBAHHBIX MPOTPAMMHO-
BBIUHCIUTEIIBHBIX KOMIIJICKCOB,
CHCTEM aBTOMAaTHU3UPOBAHHBIX
MPOEKTUPOBAHUS, CTAHIAPTHBIX
ITAKETOB aBTOMAaTH3aIlHH
HCCICA0BAaHUMN, BIaJCHUE METOdaMU
WCIIBITAHUHN CTPOUTETHHBIX
KOHCTPYKUMU U U3JAETUN, METOAAMHU
MMOCTAaHOBKHU Y TTPOBEACHUS
HKCIIEPUMEHTOB 10 33JJaHHBIM
METOIUKaM

3HaTh METOJIBI U CPENICTBA PUBUUYECKOTO U
MaTeMaTHYECKOro (KOMIbIOTEPHOT0) MOAEINPOBAHHUS B
TOM YHCJIE€ C UCIIOJIb30BAaHUEM YHUBEPCAIBHBIX U
CHeIMaTU3UPOBAHHBIX MMPOTPAMMHO-BBIYHCIUTEIBHBIX
KOMIIIEKCOB A1 aBToMaTu3anuu cuctem TI'B

YMeTh UCTIONB30BaTh METOBI U CPEACTBA (PU3UIECKOTO U
MaTEeMaTHYECKOT0 (KOMITbIOTEPHOT0) MOACITUPOBAHUS,
JIA aBTOMATHU3alluU TCXHOJIOTHUYCCKUX HpOH@CCOB
cuctem TI'B

Bnagets MeTogamu u cpencTBamMu PU3MUECKOTO U
MaTeMaTUYeCKOro (KOMIBIOTEPHOT0) MOJIETUPOBAHUS B
TOM YHCJIE C UCMOJIBb30BAHUEM YHUBEPCAJIbHBIX U
CIIELIMAIIM3UPOBAHHBIX IIPOIPAMMHO-BBIYUCINUTEIBHBIX
KOMIIJICKCOB, JIsA HpOCKTHpOBaHI/IH 158 3KCHJ’IyaTaHI/II/I
CHUCTEM aBTOMATHU3ALIMU TEXHOJIOTUYECKUX IIPOLIECCOB
cuctem TT'B




2. MeToauyecKkue yKa3aHusi 00y4aomMMCsi 0 BHIMOJIHEHHI0 CAMOCTOATEILHOI PadoThl

CamocrosiTennbHass pabora ompenensercs crnenuuKoil MUCHUIUIMHBI M METOJIUKOW ee
HpGHOI[aBaHI/ISI, BpeMeHeM, Hpe,[[YCMOTpeHHBIM y‘IC6HLIM IIJITaHOM, a TaKXX¢C CTYHGHBIO OGy‘-ICHI/IH,
Ha KOTOPOH MU3Yy4aeTCs TUCIUIUIMHA.

I[JISI CaMOCTOSITeJIBHOI\/JI IIOATOTOBKHN MOXHO peKOMCHIIOBaTB CHGHYIOH_II/IC HNCTOYHUKU:
KOHCIICKTBI JICKIIUH W/WIM TPAKTHYCCKUX W JIADOpATOPHBIX 3aHATHH, y4eOHYIO JIUTEpaTypy
COOTBETCTBYIOLIETO MPODHUIISL.

[IpenonaBarens B Hauajae YTeHUS Kypca HHOPMHPYET oOydaromuxcs o popmax, BUIax u
COJICP)KAaHUU CAMOCTOSITEIbHOM  pa0oOThI, pa3bsACHSAET TpeOOBaHMS, TPEABSBISIEMBIE K
pe3ynbTaTaM CaMOCTOATEIbHONH paboThl, a Takke (HOPMBI U METOIbI KOHTPOJISI U KPHUTEPUU
OLICHKH.

MeTtoauyeckue peKOMeHAalMHU 110 NOATOTOBKe K 3a4eTy

[loaroToBka K 3a4eTy HA4YMHAETCS C MEPBOrO 3aHATUS IO JUCLUIUIMHE, HAa KOTOPOM
oOydaromuecss MOJIYy4YaloT MPEABAPUTEIbHBI IEPEYEHb BOIPOCOB K 3a4€Ty M CIIUCOK
PEKOMEHIyEMOM JINTepaTypbl, UX CTABAT B U3BECTHOCTb OTHOCUTEIBHO KPUTEPUEB BBICTABICHUS
3au€ra m crneuupuke Tekymedl W wuroroBod arrectammu. C camMoro Hayajga >KeJaTelbHO
IJJAHOMEPHO OCBAaMBaTh MAaTepuajl, PyKOBOJCTBYSCH MEPEYHEM BOIPOCOB K 3a4€Ty U CIUCKOM
PEKOMEHAYEMOW JIUTEepaTypbl, a TaKkkKe MyTEM CaMOCTOSTEIILHOIO KOHCIEKTHPOBAHUS
MaTepuasoB 3aHITHIA U PE3yJIbTATOB CAMOCTOSTEILHOTO U3YUEHUs yUEOHBIX BOIIPOCOB.

MeToanueckne peKOMEHIANNH M0 BbINOJIHeHUI0 PI'P

Llenv PI'P — cucremarusanus M 3aKpEeIUICHUE TEOPETUYECKUX 3HAHUW U Pa3BUTHE
IPAaKTUYECKUX HABBIKOB IO PEIIEHHUIO 3a]lad, BhIPAOOTKAa HABBIKOB aHAJIM3a CTATUCTHYECKUX
JAHHBIX ¥ (OPMYTUPOBAHHSI BEIBOJOB IO MOJTYYSHHBIM PE3yIbTaTaM.

3adauamu PI'P sSBustoTCS:

— pa3BUTHE HAaBBIKOB CAMOC  TOATEIbHOW pPA0OTHI B 00JIACTU PpEIICHUS MPaKTHUYECKUX
3ajad4;

— moJa0op M cHcTeMaTu3alus TEOPEeTHUYECKOTo MaTepuaia, SBJISIOLIErocs OCHOBOW JUIs
pelIeHHs MPaKTHUECKOW 3a/laud, Pa3BUTHE HABBIKOB CAaMOCTOSATENBHOM paboThl ¢ y4eOHOI,
METOJINYECKON U1 HOPMATUBHOM JIUTEPATYPOI;

— [IPOBEJICHUE PACYETOB IO UCXOIHBIM JJAHHBIM U aHAJIN3 ITOJYYEHHBIX 3HAYECHUI;

— (hopmynrpoBaHUE BHIBOJOB I10 MOJIYYEHHBIM PE3yIbTaTaM.

Cmpyxmypa PI'P:

PT'P cocrout n3 IByX 4acTeil: pacueTHO-IIOSICHUTENbHOM 3aMCKU U rpaUuecKoi 4acTu.

PacueTHO-MOsICHUTEIbHAS 3aITUCKU BKJIIOUAET B CeO:

1. TuTyNIBHBIN JTUCT.

2. OruaBneHue.

3. 3apanue. Ha paHHOM »3Tame HaJO NOJHOCTHIO M3JIOKHUTH JaHHOE oOydarolemycs
3a/laHue.

4. Ucxonusle naHHble. CTyAEHT NPENOCTaBISET BCE CYIIECTBYIOIINE MCXOAHbIE TaHHbIE,
KOTOpPbIE MOTYT OHAA0OUTHCS /ISl IPOBECHUS PACUETOB.

5. Pazpgensbl, koTopble OyIyT colep)kKaTh MPAaKTHYECKUE PEHICHHS U aHalIu3 MOJTYYEHHBIX
pE3yJIbTaTOB.

6. BeIBOZIBL.

7. CIICOK UCTIOIb30BaHHBIX HCTOYHHUKOB.

8. [Ipunoxenus.

['paduueckast 4yacTh NpOEKTa BBINOIHIETCS Ha JBYX JHUCTax Oymaru ¢opmara A3.
['padpraeckoe m300pakeHre MPOEKIi, 0003HaUYeHUsI, PUMTH TOJDKHBI OBITH BBITOJTHEHBI TI0
npaBuiaM O(OpPMIIEHUS CTPOMTENbHBIX ueprexeld B coorBercTBUM ¢ ['OCT. Ha wyeptexkax
JTOJDKHBI ~ OBITh  mpejacTaBieHbl: [IpuHIMOManbHAs CXeMa CHCTEMbl  aBTOMaTH3allUU
TEXHOJIOTMYECKOT0 IIpolLeCcca.



Tpebosanus no oghopmaenuro PI'P:

HabGop Tekcra mnpousBomuTcs B TEKCTOBOM penaktope MicrosoftWord mmpudTom
TimesNewRoman pasmepom 12 pt yepe3 1,5 unrepBama wim 14 pt uepes 1 umHTEpBa.
PexoMeHnnyemMoe 3HaueHHe NoJIsl CTpaHulibl: JieBoe — 30 MM, ipaBoe — 15 MM, BEpXHEE U HUKHUE
20 MM.

Hywmepanus ctpaHul] KypcoBOro mpoekTa JoKHa ObITh CKBO3HASL.

Bee wmmocTpanuu, momemiaeMple B pacueTHO-TpapHUecKyto padoTy, TOJDKHBI ObITh
THIATENIFHO TOJO0PAaHbI, Y€TKO BHINOJHEHBI. PUCYHKH W AuarpamMmbl JOJKHBI UMETh IPSIMOE
OTHOILIEHHE K TEKCTY, 0€3 JINITHUX U300pakKeHUI U JAHHBIX, KOTOPHIE HE TOSCHSIIOTCS.

OBILIUE CBEJAEHUSA
Kontponbnas pabora (KII) aBromarmzanuu cuctem TI'B cocTouT M3 MOSCHUTETHHOMN
3anucku 00beMoM 4-8 cTpaHuIl U rpaduveckoil yactu Ha yucte popmara A 4 (KOIHMYECTBO
rpagu9YecKoil 4acTh MOXKET OBITh YBEIHYCHO).

TekcToBas 4acTb (HOHCHHTGHBH&H SaHI/ICKa) IIPOCKTAa BKIHOYACT CJICAYHOIIUC OCHOBHBLIC

paszensl:
1. Hcxonnble nannble. OnucaHue TEXHOJIOTHYECKOro MpoLecca;
2. Onwucanne (QyHKIIMOHAILHOW CXEMBI.
3. Onucanue npuOOPOB U CPeACTBa aBTOMATHKH.

I'paduueckas yacTb BKJIHOYAET CIEAYIOIIUE, CXEMbI U TEKCTHI:
. (YHKIIMOHAIBHYIO CXEMY aBTOMATHU3AlINH;

3AJIAHME K PT'P
[Tpu BemmonHennn KoHTposbHO#M paboThl (KypcoBOM pabOThI) MO
JTUCITUTIINHE «ABTOMATH3AIUS CUCTEM TEIUIOTa30CHAOKCHHIE W BEHTHIISIIHS
CTYJIEHT pa3pabaThiBaeT MPOCKT aBTOMATH3AIIUNA CHUCTEM COTJIACHO BBIIAHHOMY
3aJJaHUIo.

OPOPMJIEHHUE KYPCOBOI'O ITPOEKTA
B coctaB kypcoBoro npoekra BXOAAT pacueTHO-TIOSICHUTENIbHAS 3alMCKa U rpadryecKas 4acTb.
Pacuemmno-nosicnumenvnas 3anucka JOJKHA OBITh HAIlMCAaHA B COOTBETCTBUU C IIPABUIIAMHU
oopmiieHHsT pa3z0OpUYMBBHIM TOYEPKOM. B KOHIlE 3amuCKU NPUBOJUTCS CHHMCOK JIMTEpPaTypHI,
HCIIOJIb30BAHHOM IIPpU BBIIIOJIHCHUU IIPOCKTA. CchIIKH Ha JIUTCPATYPHBIC HCTOYHUKU OAIOTCSA B
TEKCTe (B KBaJPaTHBIX CKOOKaxX MPHUBOJIATCS HOMEpa MCTOUYHMKOB, COOTBETCTBYIOIIME HOMEpPAM B
CIHMCKE PEKOMEHAYEMOM JIUTEPATYpPhl).
B Hawane pacyeTHO-NIOSICHUTENbHOM 3alMCKU JIOJDKHBI OBITh ITOMEIIEHBl THUTYJIbHBIM JIUCT
YCTaHOBJIEHHOT'O 00pa3lia, OIJIaBI€HUE, HICXOAHbIE JaHHBIE IS BHITIOJIHEHHS KypCOBOTO IIPOEKTA.

PACYHETHO-ITIOACHUMTEJIbBHASA 3AIIMCKA

Beenenne

ABTOMaTHUECKUH KOHTPOIIb ¢ momolisio KUIT (koHTposibHO- H3MEPUTENBHBIX TPHOOPOB),
KaK MECTHBIX, TaK ¥ JUCTAaHIIMOHHBIX C PErHCTPallMell KOHTPOIUPYEMBIX 1APaMETPOB

MecTHOe, TUCTaHIIMOHHOE U aBTOMAaTHUYECKOe YIIpaBJIeHHE, BKIIOYAIOIIee BCEe BUIbI
yIpaBJIeHUS] MEXaHU3MaMHU U PUBOJAMU pabOYMX OPraHOB, yYaCTBYIOIIMX B IpOLECCe
peryJiupoBaHus

TexHomornueckas 1 3aluTHas OJOKUPOBKA, UCKITIOYAIOIIAsl OIIMO0YHBIE M HEMTPABUIIbHBIE
JefcTBUS 0OCITYKUBAIOIIErO IEPCOHANA U 3aIlluTa 000py10BaHUs OT aBapuit



CBeroBas 1 3ByKOBasi CUTHAIM3aLMUs1, HTHOOPMUPYIOIIAsk 00CITy>KUBAIOIINNA TIEPCOHAI O
BO3HUKHOBEHUH aBAPUHHBIX PEKUMOB €0 PadOThI

ABTOMaTHYECKOE PEryIMpPOBAaHUE, TIO3BOJISIOLINE OCYHIECTBIATH TEXHOIOTMUECKUN
nporiecc 6e3 HenoCPECTBEHHOI0 y4acTHsl YeJIOBeKa.

IIpu Beinosninenuu PI'P no nucnumuimae «OCHOBBI aBTOMAaTH3alUU CUCTEM
TEIUIOra30CHA0KEHUE U BEHTUIISILMSA» CTYICHT pa3padaThiBaeT MPOEKT aBTOMATH3ALMK CUCTEM
COIVIACHO BBIJAHHOMY 3aJaHMIO.

ITpu 3TOM permarTcs BOIPOCHL:

O3HaKOMJIEHHE C YCTPOWCTBOM CUCTEMBI, IPUHIIUIIOM IOCTPOEHHUS CUCTEMBI
aBTOMaTH3alMu. M3yyenue anropurma paboTsl U UCIIOJIB30BAaHHBIX METOI0B KOHTPOJIS,
BKJTIOYCHHUS M OTKJIIOUEHHSI 000PYIOBaHUS; CHUTHAJIU3AIMK; OJOKHPOBKH; 3aIIUTHI;
peryaupoBaHus U YIPaBICHUs CUCTEMaMH U 000pPYJJOBAHUEM.

ITpu pa3paboTke JaHHOTO pa3zfena CTYIEHTY HEOOXOIUMO paboTaTh C COBPEMEHHBIMU
KaTaJloraMu puOOpoB U CPEACTB aBTOMATH3ALMH, IIUPOKO UCIOIb30BaTh HHTEPHET.

PI'P ocHoBel aBroMatm3amuu cucteM T1I'B cocTOMT U3 NOSCHUTEILHOM 3allUCKA U
rpadgudeckoit yactu Ha jucte Gopmara A 3 (KOIMYeCTBO TpadruecKorl 4acTH MOXKET OBITh
YBEJIIUYEHO).

TexcToBast 4acTh (MOSICHUTENbHAs 3aMHCKa) MPOEKTa BKIIOYAET CIIEAYIOIIME OCHOBHBIE
pa3aensl:

Hcxonusie qannpie. Onucanue TEXHOJIOTHYECKOTO MPoIiecca;

Onucanve (HyHKIIMOHAIBLHOU CXCMBI.

Onucanue npubOPOB U CPECTBA ABTOMATUKH.

I'padmyeckas 4acTh BKIIOYACT CICAYIONINE, CXEMBI U TCKCTHI:
- (pyHKIIMOHAIBHYIO CXeMY aBTOMAaTHU3AlINY;

IIpumep 3a1aHNs HA NPOCKTHPOBAHME CHCTEM ABTOMATH3ALMH.

1. O0beKT aBTOMATH3AMHU: TOBAPHO-CHIphEeBasi 0a3a HEPTEMPOAYKTOB, B TOM YHUCIIE:
* pe3epByapHbI€ TapKy JJIs IPUEMa U XpaHEHMs Ma3yTa U CyZ0BOTO TOILIMBA .
* pe3epByapHbI€ TApKH JAJIs IpUeMa U XPaHEHUsI TOTUIMBA TEXHOJIOIMUYECKOT0 SKCIIOPTHOTO:
* HACOCHAs Ma3yTa;
* HaCOCHasl ra30BOr0 KOHJIeHcaTa, He()TH, Ma3yTa;
* MEXKLEXOBbIE KOMMYHHUKALIHH.
XapakTep nNpoTeKaHUs T€XHOJOITHYeCKOro NMpouecca: HelpephIBHBIN.
Xapakrepucruka ACYTII: ACKY TCD TeMHBIX - pacnpeie/IeHHasi CUCTEMA yIpPaBJICHMS,
obecrneunBaroras coop, 00padboTky HH(MOPMAIIMHU U YIIPABICHUE TEXHOJIOTHUYECKUM TTPOILIECCOM
Ha 0a3e nmporpaMMHoO-TeXHUYecKoro komiuiekca PCS7 pupmsl Siemens, BKITIOYAIOLIETO
nporpaMMupyeMslii Koutposuiep Simatic S7-400H, KOMIUIEKT cTaHLMN BBO/A-BBIBO/IA, CETEBOE
obopynoBanue Simatic Net.
HNupopmaunonubie yHKUMU:
* B YaCTU KOHTPOJISI COCTOSIHUS TEXHOJIOTHUECKOT0 000pYI0BaHUS M TEXHUYECKUX CPE/ICTB!
- CUTHAJIM3alKA MTOJIOKEHUS JUCTAHIIMOHHO YIPaBISEMbIX 3JIEKTPUPUIIMPOBAHHBIX 3aABIKEK
(OTKPBITO, 3AKPBITO, 3AKJIMHNJIO);
- curHanu3anus coctosinug (PABOTA) HacOCOB U BEHTHIIATOPOB;
- CUTHAJIM3allks O MPUYMHE OTKIIIOUeHus (azpece popMHpoBaHUS KOMaH bl Ha OTKIIIOUEHUE)
HAacoCOB U BEHTHJISATOPOB;
- CUTHAJIM3allks COCTOSIHUS annapatypsl 6ecniepeboiinoro nutanus u ABP;
- curnanuzanus coctosinus (BKJIKOUEH) cuctemsl anekrpooborpesa;
* B YaCTH MU3MEPEHUs NTapaMeTPOB TEXHOJIOTHUYECKOI0 MpolLecca, a TaKkxkKe NnpeaaBapuiHoMl u
npeaynpeuTeIbHON CBETOBON M 3BYKOBOM CUTHAIM3ALINU 00 OTKIOHEHUSIX TEXHOJIOTHYECKHX
MapaMeTpoB OT perjiaMEeHTUPOBAHHBIX 3HAUCHUIA:
- MHAMKALKS 3HAYEHUH TeMrepaTypbl Ma3yTa B pe3epByapax (laHHbIE, TOJy4yaeMbIe OT CUCTEMBbI



KOMMEPUYECKOro pe3epByapHoro yueta «Enrafy») ¢ curnanusanueit 1oCTHKEHHUS BEPXHETO
MpEeAYIPEAUTENIBHOTO 3HAUEHHS TEMIIEPATYPHI;
- U3MEpPEHUE TEMIIEPATYPhl NOAUIMITHUKOB HACOCOB C CUTHAJIM3aLUEN JOCTH)KEHNS BEPXHETO
MpEeAYIPEAUTENIBHOTO 3HAYEHHS TEMIIEPATYPHI;
- U3MEpPEHUE TEMIIEPATYpPhI U 1aBJIEHUS B OaUKax TOPLIEBOIO YINIOTHEHUSI HACOCOB C
CUTHAJIM3alUeN JOCTHKEHUSI HPKHETO M BEPXHETrO MPEeAYyNpPEAUTENbHbBIX 3HAUCHUN
TEeMIIepaTyphI;
- U3MEPEHUE JABJICHHS Ma3yTa Ha BBIKMJE HACOCOB C CUTHAIM3ALUEH JOCTHXKEHHS HYDKHETO U
BEPXHET0 MPEeNyNpPEAUTENbHBIX 3HAUEHUN JaBICHNUS;
- U3MepeHue 1aBleHusl HeTH, ra30BOro KOHAeHCAaTa, HEKOHAULIMU Ha BBIKH]IE HACOCOB C
CUTHAJIM3alUeN TOCTH)KEHNS HUKHETO U BEPXHETO IPEYNPEAUTEIbHBIX 3HAUEHUN JJaBICHNUS;
- u3MepeHue pacxonaa mazyra TTO u mazyra mapku 100 Ha HaIUB;
- UHIMKAIMs 3Ha4eHui ypoBHs Ma3zyTta mapku 100 B pesepByapax u mazyra TTO B pezepByapax
(aHHBIE, IOTy4aeMble OT cucTeMbl u3Mepenus «Enraf») ¢ curnanuzamnueil nocTmxeHus
HUKHETO U BEPXHETO MPENYNPEAUTENbHBIX 3HAUEHUM U BEPXHETO IIPEIEIbHO JONYCTUMOIO
3HAYE€HUM YPOBHS;
- CUTHAJIM3alUs JOCTUKEHUS BEPXHETO NMPEAYIPEIUTENbHOIO 3HAUYEHHS YPOBHS Ma3yTa MapKu
100 B pe3epByapax u mazyra TTO B pezepByapax;
- CUTHAJIM3alusl OTCYTCTBHSI Ma3zyTa, He(pTH, ra30BOro KOHIEHCATa, HEKOHAWIIUH Ha TIPUEME
HAaCOCOB;
- CUTHAJIM3aLUs JOCTUKEHHS BEPXHETO NMPEAYIPEIUTEILHOIO 3HAUEHUSI YPOBHS CTOKOB B
JPEHa>KHOM IPUAMKE HAcOCa;
- CUTHAJIM3aLUs JOCTUKEHHS] HUYKHET 0 IIPEyNPEAUTEIBLHOTO 3HAUEHUSI YPOBHS B OauKax
TOPLIEBOT'O YIJIOTHEHUSI HACOCOB;
- CUTHAJIM3aLUs JOCTUKEHHS BEPXHETO NMPEAYIPEIUTENBHOIO 3HaYEHMsI I0B3PBIBOOIIACHOMN
KOHIIEHTPAIIMHU 3ara30BaHHOCTH pabOYUX 30H;
- CUTHAJIM3aLMs JOCTUKEHUSI BEPXHETO NMPEAYIPEIUTENIbHOIO 3HaYeHHs YpOBHS BUOpaLuu
MOJUIUITHUKOB MY(T HACOCOB U 3JIEKTPOBUTATEIICH HACOCOB U HACOCOB (JIaHHBIE MOCTYHAIOT OT
CUCTEMbl MOHUTOPUHIA COCTOSIHUS HACOCOB);
- IpeayNpeauTeNbHasl CUTHAIM3ALUS O HEMCIIPABHOCTSIX, BBISIBIIEHHBIX CPEACTBAMU
JUArHOCTUKHU COCTOSIHMSI TEXHOJIOTHYECKOI0 MpoLecca U 000pyA0BaHus U (MIIK) CpeICTBAMU
CaMOJMarHOCTUKN KOMIIOHEHTOB CUCTEMbI, TAKHX KaK:
* OTKa3 UICTOYHUKOB IMUTAHMUS;
* 0TKa3 KOHTPOJIJIEpa, CTAHIIUN BBOJIa- BHIBO/Ia, KOMMYHUKAIIHOHHOTO 000Dy I0BaHHUS;
* o HeucnpaBHocTsix UBIT;
* 0 pabore Ha 6aTapee ¥ HU3KOM HamnpspkeHuu 6atapeu UbBII;
* 00 0OpbIBE U KOPOTKOM 3aMbIKAHUM CUCTEMHBIX LLIUH, IUHUHI CBSI3U OT MOJlyJIel BBOAA
AHAJIOTOBBIX CUTHAJIOB JI0 IATYMKOB;
* y4eT MpoOera HaCOCOB U BEHTUJISITOPOB;
®ynkuun Cb u [TA3 peanunsyrorcs B clieyl0IeM COCTaBe:
* aBTOMAaTHYECKas 3allliTa pe3epByapoB OT MEPEUBA;
* aBTOMATHYECKasl 3alllUTa HACOCOB OT «CYXOT0» X0/1a;
* aBTOMAaTHYECKOE yIpaBJICHHE HACOCOM IO JaBJICHUIO BO3/lyXa Ha 00/1yB.

2. ABTOMaTH3HPOBAHHAS CHCTEMa KOHTPOJIS U YIIPaBJIeHUs] HACOCHOM CTaHUM el

O0beKTbl ABTOMATH3AIMU:

. HAaCOCHBIE CTAaHLIMM IIPOMIIMBHEBOM U IIPOMBIIUICHHON KaHAJIU3ALUU C
MPUEMHBIMH U Pa3JelIOYHBIMH pe3epByapaMu, HEPTETOBYIIKAMU;

. LUPKYJISLUOHHBIE HACOCH] Y PAa3ACIIOYHBIX PE3EPBYAPOB;

. TPYOOIIPOBOIbI MEKIIEXOBBIX KOMYHUKAIIUH.

DyHKIUH:

1. KoHTpob cOCTOSHUS TEXHOIOTHYECKOTO 000pYI0BaHUS M TEXHUUECKUX CPEICTB!

o CUTHAJIM3alus O IMMOJIOKCHUU JUCTAHIIMOHHO YIIPABJISIEMbBIX 3a/IBUKCK;



o CUTHAJIM3aLlUs O COCTOSIHUU JIEKTPOJBUTATENEN IPUBOAOB HACOCOB,
BEHTUJIATOPOB.

2. N3mepenne mapaMeTpoB TEXHOJIOTUYECKOIO Ipolecca:

o TEMIIEPATypa B PAa3AEIOYHBIX PE3EpByapax;

o JIaBJICHUE Ha BBIKHJIE HACOCOB;

o JIaBJICHHE BO3[lyXa B HAIIOPHBIX BO31YXOBOJAX BEHTCUCTEM;

o pacxoll, JaBJICHUE U TEMIIEPATypa I1apa Ha OUUCTHBIE COOPYKEHHUS;

o pacxo] HedrelIaMa Ha LIUPKYJISILUIO pa3AeoYHbIX Pe3epBYyapoOB U B EMKOCTH;

o pacxo[ IOBYIIEYHOH He(pTH Ha BBIXOJIE U3 HACOCHOI;

o pacxos CTOKOB B IPUEMHBIE U Pa3/IeJI0YHbIE PE3EPBYaphI;

o YPOBHH CTOKOB M He()TeIlIaMa B MPUEMHBIX U pa3eIOuHbIX pe3epByapax;

o YPOBEHb CTOKOB B JPEHAXXHBIX MPUAMKAX;

o TOK 3JIEKTPOJIBUraTeNeN IPUBOJOB BHICOKOBOJIBTHBIX HACOCOB.

3. ITpenaBapuiiHas U MpeRynpeaUTENIbHAS CBETOBAs U 3BYKOBasi CHTHAJIM3ALIMSL:

o 00 OTKJIOHEHMSIX OT PErJaMEHTUPOBAHHBIX 3HAUEHUN TEXHOJIOTUYECKUX
[1apaMeTpoB, yKa3aHbIX B I1.2;

o 0 3ara30BaHHOCTH ITOMEIIEHUH HACOCHBIX CTAHIIMNA U MaHU(OIIbIHOM;

o 0 MTOHWKEHHUHU TEMIIEPaTyphl BOJIbI ITOCTIE KaIOPU(PEPOB BEHTCUCTEM;

o O MOBBILIEHUU TEMIIEPATYPhl CTATOPOB JIEKTPOABUTATENIEH HACOCOB.

4. ITpoTuBoaBpuiiHas aBTOMaTHUYECKasl 3alUTa U YIIPABIECHUE TEXHOJIOTNYECKUM
000pyI0BaHUEM:

o AaBTOMATHYECKOE OTKIYEHHE HACOCOB IIPU JOCTHKEHUY HUYKHETO YPOBHS B
IIPUEMHBIX pe3epByapax U IO CUTHAJIAM JIaTYMKOB 3aAIIUTHI OT pabOThI «BCYXYIO»;

o aBTOMATUYECKOE OTKIOYEHHE HACOCOB IIPU JOCTHKEHUH BEPXHETO YPOBHS B
3aI0JIHAEMOM pa3JIeJIOYHOM PeE3epByape;

o aBTOMATUYECKOE PETYIIMPOBAHUE YPOBHS CTOKOB B IPUEMHBIX pe3epByapax:

o ABTOMATUYECKOE PErYIMPOBaHUE JABJICHUS [1apa B TPyOONpOBO/IE€ HA OUUCTHbBIE
COOPYXKCHUS;

o ABTOMAaTHUYECKOE YNPABICHHUE IPEHAKHBIM HACOCOM I10 YPOBHIO B JPEHAKHOM
IPUSIMKE;

o AaBTOMAaTUYECKOE BKJIIOYEHHUE PE3EPBHOIO BEHTUIISATOPA MIPU OTKIIOYEHUH
pabouero;

o ABTOMAaTHUYECKOE BKIIFOUEHNE MECTHOM 3BYKOBOM M CBETOBOM CUTHAJIM3ALMU IIPH
3ara3o0BaHHOCTH;

o JUCTaHIIMOHHOE OTKJIFOUYEHHE HAacoCoB 1o kKomaHaaM onepatopa ACKY;

o JUCTAaHIIMOHHOE YNIPaBJICHHUE IEKTPONPHUBOJHBIMU 3aJBUKKAMHU U aBApUHHBIMU
BEHTUWJISITOPaMH.

3. ABTOMaTH3MPOBAHHAS CHCTEMa KOHTPOJISA M YIPABJICHUS TEXHOJOTHYEeCKHM
MPOLECCOM PEareHTHOI0 X034HCcTBA

O0BbeKTHI aBTOMATH3AMH: PEATEHTHOE X0351CTBO, MPEAHA3HAYEHHOE [l IpUEMa,
XPaHEHUs U MOJa4yy Ha YCTAaHOBKH 3aBOJia BKJIIOYAIOIEE CIEAYIOIINE OOBEKTHI:
* JKEJIE3HOIOPOKHAs ICTaKala CIMBa
* HACOCHAsl CTaHLIMS
* pe3epByapHBbIil apk

Nudpopmanuonnsie GyHKUUN:
* CUTHAJIU3ALUs COCTOSIHUS DJIEKTPOABUTATENICH IPUBOJOB HACOCOB, BEHTUIIATOPOB; 3aBUXKEK U
JIp. DJIEKTPOOOOPYAOBAHUS;
* U3MEpEHUE NTapaMeTPOB TEXHOJIIOIMYECKOT0 MPOLEcCca, TAKUX KaK TEMIIEPATypa, JaBICHUE,
pacxo, YpOBEHb, a TAKXKE MpelaBapuiiHas U NpeaylnpeauTebHasi CBETOBOM U 3ByKOBOM
CUTHAJIM3aLHUs 00 OTKIOHEHUAX TEXHOJIOTHYECKUX MTapaMeTPOB OT perjaMeHTHPOBAHHBIX
3HAYCHHIL,
* 00MEH JIaHHBIMU C JMCIIETYEPCKUM ITYHKTOM 1I€Xa;



* nepeava naHHbIX Ha cepBep ACYTII npennpusitus.

Ynpasisomue QyHKUHHU:
* ABTOMATHYECKOE OTKIIFOUEHUE HACOCOB MPH JIOCTHKEHUU BEPXHUX U HIHKHUX MPeIeIbHO
JIOIIyCTUMBIX 3HaYEHUN YPOBHEHU B pe3epByapax;
* AaBTOMATHYECKOE PETyIUPOBAHUE AABJICHUS TEXHUYECKOTO BO3/1yXa U a30Ta;
* aBTOMAaTHYECKOE PEryJIUPOBAHUE;
* AaBTOMAaTHYECKOE BKIIIOUEHHE PE3EPBHOTO BEHTUIISITOPA;

4. ABTOMaTM3MpOBaHHas CHCTEMa KOMMEPUYECKOI'O ydeTa TEIUIOBOW 3Hepruu (map u
ropsiyasi BoJia) U XMMHUYECKU OUUIICHHON BOJIbI

XapaKkTepuCTHKHU 00beKTOB aBTOMATU3AMM: TEXHOJIOTHYECKHUE TPYyOOIIPOBOIbI Mapa,
PSIMOI M1 OOpPaTHOM OTOMMTENILHON BOJIbI, XUMHUYECKH OYUIIIEHHON BOJIBI.

Xapakrepucruka ACY:
Kaacc — pacnipenieniennast cucrema cOopa TEXHOJIOTHUECKON HH(POPMAIIH.
ACKY IIB noctpoeHa Ha 0a3e TEXHHUECKUX U MPOTPAMMHBIX CPEJCTB CUCTEMbI H3MEPHUTEIHHO-
nHpopmanmonnoit «PROROC-M» bupmer «Emerson Process Managementy.
B kauecTBe M3MEPUTENBHBIX YCTPONUCTB UCIIOJIB30BaHbl MHOTOIIAPAMETPUUECKHE MACCOBbBIE
pacxonomepsl MassProBar, nnrennekryansHbie JaT4dku naBiaeHus cepun 3051,
TEpPMOTIPEOOpa30BATEIH CONPOTUBIICHNUS TNIATHHOBBIE
B kauecTBe nporpammupyembix KoHTpoIiepoB npuMeneHsl PLC ROC364, ROC809, mis
Bu3yanu3aiuu ucnojinr3osan SCADA-maker InTouch.

DOyHKIUH:

. U3MEPEHUE U KOHTPOJIb TEXHOJIOTUYECKUX IMapaMETPOB OTOMUTEILHON BOJIBI U
napa B cooTBeTcTBUH ¢ «[IpaBuiaMu ydyera TemIoBOM 3HEPTUH U TEIJIOHOCUTEIIS;

. U3MEPEHUE U KOHTPOJIb TEXHOJIOTUIECKUX IMapaMeTPOB XUMUIECKH OYHIIIEHHON
BO/JIbI;

. pacuer, (hopMUpPOBaHKE U BBIa4Ya ONIEPATHBHBIX JaHHBIX MPOIIECCca yueTa
00CITy’)KUBAIOIIEMY [I€PCOHAIY;

. oOHapy>KeHHe, CHTHAIIN3AIUS W PETUCTPAINS HEUCIIPABHOCTEH KOMITOHEHTOB
CHCTEMBI;

. (dopMHpOBaHUE U MTEYaTh OTYCTHBIX JOKYMEHTOB;

. apXUBUPOBAHUE MPEABICTOPUHN MTAPAMETPOB;

. PY4YHOM BBOJI JJaHHBIX;

. nepenaya qaHHbIX Ha Industrial SQL-cepsep no cetu ACVYII

. nepeaaya JaHHBIX Ha BEPXHUH YPOBEHbD YIIPABICHUS 110 BBIJEIICHHON BOJIOKOHHO-

OITUYECKOMN JTUHUM CBS3H.

MeTtoauyeckue peKOMEHAALMHU 110 MOAT0TOBKe K JIA00PATOPHBIM 3aHATHAM

Benymeit nenbto 1abopaTopHbIX paboT SABISETCS IKCIEPUMEHTAIbHOE MOATBEPXKIEHUE U
IPOBEPKA CYIIECTBEHHBIX TEOPETUUECKUX MOJ0KEHUH (3aKOHOB, 3aBUcHMOcTel). ConepkaHueM
71a00paTOpHBIX PabOT MOTYT OBITH SKCHEPUMEHTAbHAs MpOBEpKa (POpMYJ, METOIUK pacyera,
YCTaHOBJIEHHE M NOJITBEPKIECHUE 3aKOHOMEPHOCTEN, 03HAKOMJIEHHE C METOJUKAMU [TPOBEICHUS
HKCIIEPUMEHTOB, YCTAHOBJIEHHE CBOMICTB BEIIECTB, MX KAYECTBEHHBIX U KOJIMYECTBEHHBIX
XapaKTEepUCTHK, HAONIOJICHHE pa3BUTHs SBJIEHUI, NpoueccoB W Ap. B xone BbIMoTHEHHSA
3aJaHUNl Y CTYIEHTOB (OPMHUPYIOTCS TNPAKTUYECKWE YMEHHS W HaBBIKM OOpaIEHUS C
pasNIMYHBIMM  MPUOOpaMM, YCTAaHOBKAMH, JIaOOpPaTOPHBIM OOOPYAOBAaHUEM, ammapaTypoil,
KOTOpBIE MOTYT COCTaBJISITh YacTh MPO(ecCHOHATBbHOM MPaKTUYECKOW MOJITOTOBKH, a TaKKe
UCCIIeIoBaTeIbCKUEe yMEHHUs (HaOnogaTh, CpaBHMBATh, AaHAJIU3UPOBAaTh, YCTAHABIHMBATH
3aBHCUMOCTH, JeJlaTh BbIBOABI U OOOOLIEHHUS, CaMOCTOSITEIbHO BECTH HCCIIEJOBAHUE,
0(pOPMIIATH Pe3yabTATHI).

JlaBoparopHble pabOTbl MOTYT HOCUTH PENPONYKTHUBHBIM, YACTUYHO - MOMCKOBBIA U
MIOMCKOBBIN XapakTep.
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PaboTsl, HOCAIIME PENPOTYKTUBHBIM XapakTep, OTIUYAIOTCS TEM, YTO MPHU UX TPOBEICHUH
CTYAEHTBI MOJIB3YIOTCSI MOAPOOHBIMH HMHCTPYKLUSMH, B KOTOPBIX YyKa3aHbl: II€Jb PadOTHI,
NOSICHEHUSI (TEOpHsl, OCHOBHBIE XapaKTEPUCTHKH), 000PYAOBaHHE, annapaTypa, MaTepHabl U UX
XapaKTePUCTUKH, TOPSJAOK BBIMOJHEHUS pPaOOThI, TAaOIUIBI, BBIBOJALI (0€3 (GOpMYIHpPOBKH),
KOHTPOJIbHBIE BOIIPOCHI, YueOHAas U CIeHuaIbHAs IUTepaTypa.

PaboTbl, HOcALIME YAaCTMYHO - MOUCKOBBIM XapakTep, OTIMYAKOTCS TeM, YTO IMpH HUX
NPOBEICHUHN CTYACHTHl HE MOJB3YIOTCA IMOAPOOHBIMH HHCTPYKLUMSMH, UM HE JIaH TOPSIOK
BBINOJIHEHUS] HEOOXOAUMBIX NEHCTBUI, U TPEOYIOT OT CTYAEHTOB CaMOCTOSTENILHOrO IMojdopa
o0opynoBaHus, BBIOOpa CIIOCOOOB BBINMOJHEHHUS pPabOTHl B MHCTPYKTUBHOW W CHPAaBOYHOU
JUTEPATYPBI U JIp.

PaboTsel, HOCAIIME TOMCKOBBIM XapakTep, XapaKTEepU3yIOTCSI TEM, YTO CTYACHTHI JOJDKHBI
PELIUTh HOBYIO JJIsl HUX MPOOJIEMyY, ONUPAsACh HA UMEIOIIHUECS Y HUX TEOPETUUECKUE 3HAHHUS.

@DopMbI OpraHu3alnu CTYJECHTOB Ha Ja0OpaTOpHbIX padoTax: (ppoHTaIbHAS, TPYIIIOBas U
WH/IMBUyaJIbHAS.

[lpu ¢ponTampHOW (¢GopMe OpraHM3alMK 3aHATHA BCE CTYACHTHI  BBIIOJHSIOT
OJTHOBPEMEHHO OJIHY U TY K€ padoTy.

[lpu TpynmoBoii ¢opme opraHu3amMy 3aHATHI OJHA W Ta K€ padOTa BBIIOIHIETCS
Opuragamu o 2 - 5 4yenoBex.

[lpy wHAMBHAYaNbHOW (oOpMe OpraHu3aluu 3aHATHA KaXABIH CTYJSHT BBITIOJIHSIET
UH/IMBUYyaJIbHOE 3aJlaHue.

Odopmienne MHUCHBMEHHOTO OTYETa IO BBHIMIOJIHEHHOW paboTeé B COOTBETCTBHHM C
TpeboBaHusAMU. [IMCEMEHHBIN OTYET O BBINOJHEHHOI J1abopaTopHOi padoTe JOKEH colaepkKaThb
CIIEIYIOIINE CBEJCHMUS:

- Ha3BaHue paboThI U CBeIeHUS 00 aBTOpe oTueTa (Kype, uMs, pamMuins);

- 1eJIb PabOTHI U POPMYIIMPOBKA UCTIOIB3yEMOTO METOAa aHAIIN3A;

- ONMCAHKE BBINOJIHEHUS Ja0OPaTOPHBIX UCCIIEAOBAaHUN I PACUETOB;

- CIIICOK MCTIOJIb3yeMOH JINTEPATYPHI.

OneHkH 3a BBINOJHEHUE J1a00paTOpHBIX padOT YUYMTHIBAETCS KaK IOKas3aTenb TeKyllen
yCIeBaeMOCTH 00y4aroIIerocs.

pa3nn4YHoi GOpMBI.

3. YueOHO-MeTOAUYeCKOe U HH(OPMAIIHOHHOE o0eclieyeHne T CIHIIHHbI
3.1. Pexomendyemasn 0cCHOGHAA Tumepamypa

Ne Ha3zpanue

1 | ABTomMaTH3anMs TEXHOJIOTHYECKUX IPOIECCOB M TPOU3ZBOJACTB [DIIEKTPOHHBIN pecypc] :
YueOnuk /A.I'. Cxuptnamze, A.B. ®enoros, B.I'. Xomuenko. - M. : Abpuc, 2012. -
http://www.studentlibrary.ru/book/ISBN9785437200735.html

2 | ABTOMaTH3aIis TEXHOJIOTHYECKAX TIPOIIECCOB M IPOM3BOJICTB B  TEILIOIHEPTETHKE
[OnekTpoHHBIH pecypc] : yueOHuK mius crynaeHtoB By3oB / I'.II. Ilnetnes. - 5-e wm3m.,
CTEpEOoT. - M. : W3narensckuit JIOM MO, 2009. -
http://www.studentlibrary.ru/book/ISBN9785383003398.html

3 | Texuuveckne cpecTBa aBToMaTu3anuu u ymnpasieHus. Yacts 1. KonTponsHo-
M3MEPUTEIIbHBIE CPEJICTBA CUCTEM aBTOMATH3alLlUU U YIIPABIICHUS [ DNEKTPOHHBIN pecypc] :
yaebnoe mocodue / B.B. Tyros [u 1p.]. — DneKTpoH. TeKCTOBBIE JaHHBIe. — OpeHoypr:
OpenOyprckuii rocynapcetBeHHbii yausepcuret, 9bC ACB, 2016. — 110 ¢. — 978-5-7410-
1594-0. — Pexxum mocryma: http://www.iprbookshop.ru/69956.html

1. | ABTOMaTH3anMs TEXHOJOTHUECKUX MPOLIECCOB U MTPOU3BOJICTB B TEIUIOAHEPreTHKE[ DIEKTPO
HHBIN pecypc] : yueOHUK A cTyaeHToB By30B / I'.I1. IlneTHes. - 5-e u3n., crepeor. - M. :
Uznarensckuii om MBOU, 2009. -
http://www.studentlibrary.ru/book/ISBN9785383003398.html



http://www.iprbookshop.ru/69956.html
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3.2. Pexomenoyeman 0onoHumenbHan 1umepamypa

HasBanue

ABTOMAaTH3AIUs TEXHOJIOTHYECKHUX MPOIIECCOB M MPOU3BOJICTB : TAOOPATOPHBIN
npaktukyMm. Y. 1 [DnexTpoHHEI pecypc]: yueb.-meton, mocodue / I'.A. Ceipenkuii -
HoBocubupck : Uzn-so HI'TY, 2012. -
http://www.studentlibrary.ru/book/ISBN9785778219878.html

ABTOMAaTH3AIMs TEXHOJIOTHYECKUX MPOIECCOB [ DNeKTpOHHBIN pecypc] / bopoaun
N.@., Cyaauk FO.A. - M. : KonocC, 2013. - (YueOHuku u yueo. mocodus ass
CTYJICHTOB BBICIHI. y4e0. 3aBe/IcHUH). -
http://www.studentlibrary.ru/book/ISBN5953200307.html

ABTOMaTI/I3aI_[I/IH TEXHOJIOTHYECKHUX IIPOLECCCOB U ITPOU3BOACTB [:‘)HGKTpOHHHﬁ
pecypce] / Coipenknii I'.A. - HoBocuoupck : U3a-so HI'TY, 2015. -
http://www.studentlibrary.ru/book/ISBN9785778227507.html

ABTOMAaTH3aIMs U YIIPABJICHUE B TEXHOJIOTHYECKUX KOMILIEKCAX [ DJIECKTPOHHBIN
pecypc] / A.M. Pycenkuii [u np.]; mox obur. pea. A.M. Pycenkoro - MuHcK :
benopyc. nayka, 2014. -
http://www.studentlibrary.ru/book/ISBN9789850817747.html

Pa3zpaboTka GpyHKIIMOHAIBHBIX

CXEM aBTOMATH3allMi TEXHOJOTHYECKHX ITPOIIECCOB[ DIEKTPOHHBIN pecypc]:
yueOHoe rmocobue / B.A. Banmymmna, B.A. Cagodnes. - Kazanb : MU3narenbcTBo
KHUTY, 2013. - http://www.studentlibrary.ru/book/ISBN9785788214733.html

[IpoekTHpoBaHNE aBTOMATU3HPOBAHHBIX CHCTEM [ DJIEKTPOHHBIN pecypc]: yueo.-
Meroz. mocodwue. - Y. 1 / Ceipenkwuii I'.A. - HoBocubupck : M3a-so HI'TY, 2013. -
http://www.studentlibrary.ru/book/ISBN9785778221819.html

TexHuueckue cpeacTBa aBToMaTu3anuy 1 ymnpasieHus. Yacte 1. KorrpoasHo-
HM3MEpUTEIIbHBIE CPEJICTBA CUCTEM aBTOMATHU3ALMK U YIIPABJICHUS [ DIEKTPOHHbBIN
pecype] : yue6noe nocodue / B.B. Tyros [u ap.]. — DIEKTpOH. TEKCTOBBIE TaHHBIE.
— Openobypr: OpenOyprckuii rocygapctBeHHsiil yausepeutet, ObC ACB, 2016. —
110 ¢. — 978-5-7410-1594-0. — Pexwum nocryma:
http://www.iprbookshop.ru/69956.html

OcCHOBBI aBTOMATH3allUM TPOIECCOB 3alIUTHI OKpPYXKAIOUIEH Cpenbl: ydeOHoe
nocobue / Koznos A. U., Jlykun I1. M., Unakun B. C. u ap. ; ots. pen. Jlykun I1. M.
; Uysam. roc. yH-T uM. U. H. YnbsHoBa - Yebokcapsl: U3a-so Uysami. yn-ta, 2003.

OCHOBBI aBTOMATH3ALMU MPOU3BOJCTBEHHBIX IPOILECCOB B MANIMHOCTPOCHUU:
3aJJaHUs U METOJUYECKUe yKa3zaHUs K KypcoBod pabore / Uysaml. roc. yH-T um. M.
H. VnbsuoBa ; [coct. B. C. lllumkun, B. A. Kynemos ; ots. pen. B. C. Ilumkux] -
Yebokcapsl: Hysl'Y, 2004. - 48c.

10.

bubnmuorpadus: [llkatop  E. ®. OcHOBBI aBTOMATH3AMK  TEXHOJIOTMYECKUX
MPOIECCOB XMMUYECKMX MPOM3BOJCTB: [YUEOHHK Ui CPEeIHHUX CIEeIHaIbHBIX
yueOHBIX 3aBesieHui xumuyeckoro npoduns] / lkaros E. @., [llysanos B. B. - M.:
Xumus, 1988. - 304c.

11.

AnncumoB WM. B. OCHOBBI aBTOMAaTW4YECKOrO YIPABICHUS TEXHOJIOTMYECKUMU
nporeccaMu HeTeXMMUYeCKoil M HedTenepepabaThIBAIONIEH MPOMBIIIICHHOCTH:
Xumus, Jleaunrp. ota-uue / AuucumoB U. B. - Jlenunrpan: Xumus, JIeHuHrp. ota-
Hue, 1967. - 406c¢.

12.

CpencTBa aBTOMATH3aIlMd TEXHOJIOTHYECKHUX YCTAHOBOK He(TEra3o100bIBAFOIINX
npennpustuii: 6. u. / [B. 5. Yaponos, M. U. Anprmrymnep, B. C. I'enun u ap.] ; mon
pea. B. C. I'ennna ; BHUW npoekT.-KOHCTPYKT. U TEXHOJ. UH-T PEIEeCTPOCHHUS -
Yebokcapsl: 0. 1., 2002. - 271c.



http://www.iprbookshop.ru/69956.html
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13. | CopaBoYHMK MPOEKTUPOBIIMKA AaBTOMAaTU3UPOBAHHBIX CHCTEM  YIIPaBIICHUS
TEXHOJOTHYeCKuMHU mpoueccamu: Mammuoctpoenne / [['. JI. Cmunstackwuii, JI. 3.
Amnmnackuii, B. . bapanoB u ap.] ; mox pea. I'. JI. CmunsHnckoro - M.:
MammnocTtpoenue, 1983. - 527c.

14. Osuapenko H. M. ABromaruka sHeprocucteM: yaeOHHK i1l By30B / OBuapenko H.
W., mox pen. A. @. Jlpsikosa - 3-¢ uz ., ucrp. - M.: M3a. nom MOU, 2009. - 475c.

3.3. Ilpozpammmnoe obecneuenue, npogheccuonanvhuvlie 6a3vl OAHHBIX U UHDOPpMaUUOHHbIE
CHPABOUHbBIE CUCEMbL, UHMEePHEM -PecypChl
Ne Ilepeyenn
[Maket oducubix nporpamm Microsoft Office
[Taket opucuHsx mporpamm OpenOffice
OmnepanuonHas cucrema Windows
Autodesk, Autocad, Revit, Autodesk 3ds Max
[Ipodeccronanbuas cripaBouHas cucrema «TexakcrnepT»

S I

1. | Hayunas ouGmmoteka UyBl'Y [DnekTpoHHBIN pecypc]|. — Pexum mocryna:
http://library.chuvsu.ru

2. | DnextpoHHO-OnbMMoTeunas cucrema IPRBooks [Dnekrponnsiii pecypc]. — Pexxum
nocryna: http://www.iprbookshop.ru

3. | DnekrponHas oubmmoreunas cucrema «tOpaiiT»: anmekTpoHHast OMOIMOTEeKa IS BY30B U
ccy30B [DnexTponHbIii pecypc]. — Peskum nocryma: https://www.biblio-online.ru

4. | OBC «M3narenscTBO «Jlanb» [DnekTpoHHbIN pecypc]. — Pexum nocryna:
https://e.lanbook.com/

1. | Musncrpoii Poccun http://www.minstroyrf.ru/docs/

2. MI/IHI/ICTepCTBO CTPOUTCIIbCTBA, APXUTCKTYPHI U KUJTUITHO-KOMMYHAJIBHOI'O X03sicTBa
UYysamickoit Pecriyonmku http://minstroy.cap.ru/about

3. CDe,Z[epaJ'IBHOG Ar€HTCTBO 110 TEXHUYCCKOMY PETr'YJIIMPOBAHUIO U METPOJIOTHUU

(Poccrannmapt) www.gost.ru
4. | O0pa3oBarenbHoe coobuiecTBo Autodesk

http://www.autodesk.ru/adsk/servlet/pc/index?sitelD=871736&id=18409945

5. | Enunoe okHO k 00pa3oBaTeNbHbIM pecypcaM [DIeKTpOHHBIN pecypc]. — Pexum
nocryna: http://window.edu.ru

6. | Poccwmiickas rocynapcTBeHHas OnOimmoTeka [ DneKTpoHHBIN pecypc]. — Pexxum goctyna:
http://www.rsl.ru

7. | Poccuiickas HanmoHaabHast OMOIMOTEKA [ DNEKTPOHHBIN pecypc]. — Pexum gocryna:
http://www.nlr.ru

8. | Hayunas snexrponnas 6ubimoreka «KubepiaeHnHka» [ DNeKTpOoHHBIH pecypc]. — Pexum
nocryna: http://cyberleninka.ru

9. CaiiT st MPOEKTUPOBINUKOB WWW.AWQ.ru
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