e Hakon/eHne CTaTUCTMYECKON MHGOpMaLMM LaeT BO3MOXHOCTb Npo-
M3BOAMTb €€ PETPOCMEKTMBHbIA aHann3 v ONTUMU3MPOBATL &rOPUTMbI PaBOTbI
060pYA0BaHNA ¥ 3a LLET 3TOr0 CHU3UTbL 3HEPronoTpebneHue.

Takne SCADA ACY XY nerko afantuposatb K UHAMBUAYabHLIM Tpe6o-
BaHMAM KOHKPETHOro nosb3osatena (fo6asBreHne/3MeHeHne HOMEHKIATYPbI
YCTPOWCTB M BWUAOB OTYETOB). BO3MOXHA MHTerpaums aBTOMAaTM3MPOBAHHOW
CUCTEMBI YNpPaB/ieHNs XON04UbHBIM 060pyfoBaHVeM ¢ apyrumn ACY npeg-
npuaTHA.

Jlutepartypa

1.  ACKYQ3 coBpemMeHHOro npeanpusatus [AneKTpoHHbIA pecypc] / OO0
«QHeproyyeT». — Pexxum foctyna: http://sama.ru/~eu/askue.html - fata gocty-
na: 05.03.2022.

2. SCADA DataRate [3nekTpoHHbIii pecypc] / OOO DataRate — Pe-
Xum goctyna: https://www.scadadatarate.ru/vnedrenie/avtomatizirovannaya-
sistema-upravleniya-kholodilnym-oborudovaniem-firmy-evco/ - [ata gocryna:
05.03.2022.

3. Hay4Ho-npou3BoACTBEHHOE MpeanpuaTue «Xonoa». [SNeKTPOHHbIN
pecypc] /HMMN«Xonog» Pexxum AocTyna; http://holod-
ru.com/about/publikaczii/czeli-avtomatizaczii-xolodilnyix-ustanovok.html- [a-
Ta goctyna: 05.03.2022.

COKPALLEHWE V3AEPXXEK MO OBC/TY>XVIBAHNIO
NH>XXEHEPHbLIX CUCTEM 30AHNW BE3 YLWWEPBA OJTA KAYHECTBA

KonspgeHko 3.A.
HayuHblIi pykoBoautens AHUesuY U1.B.
Benopycckuin HaumoHabHbIA TEXHUYECKNIA YHUBEPCUTET

Value Engineering — BbICOKO3()heKTUBHASA METOA0NOM NS, UCMO/Nb3YyeMasi BO
BCEl CTPOUTENLHOM N 06CNYKMBatOLLEN oTpacnsx. MeTogonorus 6biia paspa-
6oTaHa B 50-x rogax npoLuioro Beka, OHa NOMOr/ia pasfiMuHbIM NPeanpusTUSM
C3KOHOMWTb Ha pacxofax npu 06CNYXXMBaHWUHD MHXXEHEPHbIX CUCTEM 3[aHUIA,
BbIMNO/HsS KOHTPAKTbl Ha BbICOKOM YPOBHE.

OCHOBHOIA cnoco6 u3Gexatb MOTepb MPU 0GCNYXKMBAHUM TOBapULLECTB
YKCK, ans cepBMCHOIA KOMMaHUK — MCMOb30BaTb ONTUMM3ALIMIO CTOMMOCTM [0
TOro, 6yaeT nofnmcaH KOHTPaKT 1 HauHeTcs paboTa No Hemy.
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XKenaHue yBenMunTb NpubLINL NPeAnpUATUE, KOMMAaHUSA YacTo paboTaeT Ha
MOBbILLEHVE CTOMMOCTU MPOAYKUMM UK YCnyr. 3aknoyas 6onee BbIroAHble
COrnalleHns ¢ NoCTaBLLMKaMK Y KOHTpareHTaMu, onTuMusnpys goHaa onnatbl
TPyAa, NofyyaeT NPOTUBOMOMOXKHbIN pe3ynbTarT.

Mpouecchbl BHYTPY NPeanpUATAS BHOCAT 3HAUYUTE/bHLIA BKMag B €ro pacxo-
Apl. CornacHo 1ccnefoBaHMI0 KOHCANTMHIOBOM KomnaHun Mc.Kinsey, fo 40 %
paboyero BpeMeHW BbIE3AHOr0 CEPBUCHOIO CMeuuanncTa He NPUHOCAT LeHHO-
CTW 415 KOMNAaHUW N KNIMeHTa, M3-3a Hea(heKTUBHbIX NPOLECCOB.

Busyanmsauma npoueccoB 06cCnyxueaHus. lepes HavanoMm W3MeHeHWi
MPOLIECCOB HEOBXOAMMO UX BU3YaNM3NPOBaTb, YTOObI YBUAETb KapTUHY Lenu-
KOM.

HarnagHo npeAcTaBvM NPOLECC CEPBUCHOrO 06paLleHns KMeHTa ¢ NosoM-
Ko 060pyaoBaHus Ha puc 1.

Mo ropu3oHTaIM pacnonoXeHbl AL, KOTOPblE YYacTBYHOT B MpoLecce,
pacnpefeneHbl 3Tanbl ¢ NPOAO/MKUTENIbHOCTLIO BbINOMHEHNSA. «Bpems oxupa-
HUS» — 3TO BpemMs Mexay atanamu. OHO He NPUHOCUT LeHHOCTU A1 KOMMaHUN
W IBNISIETCS 3aTPaTHOMN YacTbHo.

Hanpvmep, 3anpoc OT KAWeHTa MOXET He cpasy 6biTb B3AT B paboTy Awuc-
neT4yepoM n3-3a 60/bLLONO KOMMYecTBa 3asiBOK U 6yaeT 06paboTaH TOMbKO Ye-
pe3 20 MUHYT.

15 i 18 R unyT

Apsenemiep
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Bleirapai
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sl L Lt - - - -
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PucyHok 3. - Buzyanmsauus npoLecca CepBUCHONO 06palLeHunst KiMeHTa

Cnoco6 COKpaTUTb W3LEPXKM B mpoleccax 06CMyXuBaHUs. Ha aTane
«®opMUPOBaHUE 3asIBKW» [UCMETUEPY HYXKHO 06paboTaTh U MEPEHECTU UH-
(hopMaLMio M3 KaHana oGpaLLieHns (3NEeKTPOHHAs NoYTa, MECCEHKEPLI, CaliT) B,
Hanpumep, Excel. [lanee OH Ha3HAYaeT MHXeHepa B 3aBUCUMOCTY OT 3arpyeH-
HOCTMW 1 yfaneHHOCTW OT 06bekTa. Takke fucneTyepy He06X0AMMO CBA3ATLCS C
K/IMEHTOM U COr/acoBaTh Bble3s. Bce aTu AeiicTBIS — pyTHHA, Ha KOTOPYIO YXO-
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OUT MHOTO BpeMeHW. YTo6bl yCKOpUTbL MPOLEecC, HEOOXOANM UHCTPYMEHT, KO-
TOPbIli OCYLLECTBASET:

* My/nbTMKaHa/bHbIA c60p, 06pabOTKY U XpaHeHWe CTaHAapPTU3MPOBaHHbIX
3as1BOK B JMHOM MPOCTPaHCTBE;

* MFHOBEHHbII JOCTYN K MH(opMaLumn 1 06paTHO CBS3N.

TaKoW MHCTPYMEHT MOXHO HaWTV Ha PbIHKE MPOrpaMMHOI0 06ecneyeHms —
cuctembl Knacca help desk, KoTopble UMEKOT BHYLUWUTENbHBIA (YHKLMOHAN ANs
Bble3AHbIX CMELMANNCTOB W AUCNETHEPOB.

[na Toro utobbl He fONycKaTb NOTEPHO 3asBKW, Y AUCMETYEPa eCTb eAUHOe
OKHO, B KOTOPOM aBTOMaTUYECKM (PUKCUPYHOTCS BCe 06paLLeHNs C pasHbIX Ka-
Has10B 00palLeHNiA, B TOM YMC/E C CUCTEM MOHUTOPUHIa 060PY0BaHMS.

Bo Bpems Bble3ga CEPBUCHOMY MHXEHEPY He0OX0AMMO OMepaTUBHO Haxo-
AUTb MHopMaL Mo 06 060pyJ0BaHM N UCTOPUKN OBCNYXUBaHUSA, UTOBLI Tpa-
TUTb MEHbLLIE BPEMEHM Ha LeiCTBMSA, He OTHOCALLMECA HEMOCPEACTBEHHO K cep-
BUCY.

B 3TOomM momoraeT mcnosb3oBaHWe MobunbHoin Bepcun help-desk-cuctemsl.
OHa no3sonser:

* paboTaTth C YeK-MCTaMU, YTOObI BbINOAHWUTL BCE HEOOXOAMMbIE AENCTBUA
MO PEMOHTY WM 0BCNYXXMBAHUIO;

* paboTaTb ¢ 6a30i1 3HaHWI 4NA BbLICTPOro AOCTYNa K MaHyanam 1 pyKoBOf-
cTBaM;

* aBTOMATMYECKM POPMMPOBATL M MevaTaTb HEOOXOAMMYH AOKYMEHTALMIO
(akTbl, BEAOMOCTM U T. A.);

* ObICTPO 3arpyaTb ()OTO M MPUKPENAATb €ro K 3asBke, YTO MO3BONSET
CHM3UTb BPEMS Ha OTHETHOCTb M COCPEAOTOUMNTLCA Ha CAaMOM PEMOHTE.

Mo ny6aMKyembIM AaHHLIM B neyaTu, MobuibHOe paboyee MeCTO NO3BONSET
MOBbICUTb 3IPEKTNBHOCTL BbIE3AHBIX COTPYAHMKOB 0 80 %.

ABTOMaTM3aUMA PYTUHHBIX AEVACTBMIA U UCNOMb30BaHWE MPaBUIbHOIO WH-
CTPYMEHTa MO3BOJIAOT COKPaTUTb MPOAC/DKUTENIBHOCTL BbIMOMHEHMS OfHOM
3asBKM B [Ba pasa v 6onee. BbicTpamBaHue ONTUMaNbHBIX MPOLECCOB NOMOXKN-
TENIbHO CKAXETCA Ha CKOPOCTU Y/AOBMETBOPEHUS KIWEHTOB (TOBapuLLECTB
XCK), cnegosatenbHO MOBLICUT Ha NPUOLINILHOCTL  YNPaBAAOLWENA KOMMNaHWK
3a CYET 60/IbLUEr0 KONMYECTBA 0OCNYXKMBAEMBIX 3a5IBOK.

Jlntepatypa
1. ConaHuxuHa E.C. CTpouTe/nbCTBO - (hOpMUPOBAHUE CPefbl XU3HELesn-
TeNbHOCTW. MOCKOBCKWIA  FOCYAApCTBEHHbIA CTPOUTENbHbIA  YHMBEPCUTET

(HaymoHanbHbIA MccnegoBaTenbckuii yHmBepcuteT). E.C.ConaHuxuHa — M.:
MICY 2018 r — c. 756-758.
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2. WNHtepHeT pecypc ABOK [3neKTpOHHBIA pecypc]. Pexum gocTyna:
http://www.abok.ru/for_spec/articles.php?nid=8051 -  [Hara  pgocTyna:
27.03.2022.

3.  «Co6opHuk TpypoB XII MexayHapoaHo/ MeXBY30BCKOW Hay4HO-
NPaKTUYecKoh KOH(epeHLMN CTYAEeHTOB, MaricTpaHToOB, acnUpaHToB U MOSO-
ObIX YueHbIX», HauunoHanbHbIi uccnefoBaTenbCkuii MOCKOBCKMIA rocygap-
CTBEHHbI CTPOUTENbHBIA yHMBepeuTeT (Mockea) 2014 r.

TEMNOBbLIE HACOCbHI KAK CINOCOB MNOBbILLEHNA
SPPEKTVBHOCTUN NCMOJIbAOBAHWA CBPOCHOI'O TEMJIA

P>xeyTckuii B. H.
HayuHbiii pykoBogutens Knumosuy C.B.
Benopycckuin HaLMOHaNbHbIA TEXHUYECKNIA YHUBEPCUTET

Tennosble HACOCHI — 3TO KOMMAKTHbIE SKOHOMUYHbIE U 3KONOTMYECKUN Y-
CTble CUCTEMbI OTOMNJIEHWS, NMO3BONAKOLLME NOMYYaTb TEMJO AJ19 FOPAYEro BOJO-
CHabXeHWS 1 OTOMMEHNS 3@ CHET UCMOMb30BAHWA Temnna HU3KONOTEHLMaIbHOIO
MCTOYHMKA NyTEM MepeHoca ero K TENJOHOCUTENO ¢ Bosee BbICOKON TeMnepa-
TYpOiA.

TennoBoli HAaCcCOC NepekavymBaeT HU3KOMOTEHLUMAbHYIO TEM/IOBYIO 3HEPTUIO
rpyHTa, BOAbLI UKW JaXKe BO3AyXa B OTHOCUTE/IbHO BbICOKOMOTEHLMaNbHOE Ten-
No Ana oTonneHust obwvekTa. MpumepHO 2/3 OTONWUTENLHON 3HEPTUM MOXHO
nofyunTb 6ecnnaTHo U3 NpUpoAbl Y TONbKO 1/3 3Heprum HeobxoAMMO 3aTpa-
TUTb A1 paboTbl TEMI0BOro Hacoca.

Brageney, TennoBoro Hacoca 3KoHOMUT 70 % cpeacTB, 3aTpayunBaeMbIX pe-
rYNSapHO Ha AU3TOM/IMBO W/IN 3IEKTPOIHEPTUIO AN1S OTOMNEHNA TPAAULMOHHBIM
cnocobom. 3aTpatie 1 KBT 3neKTPO3Hepruv B NpuBoAe Hacoca, MOXHO Mony-
ynTb 3 - 4 KBT TennoBoit aHepruw.

Tennosble HacOCbl MPUMEHSAKOT ANA OTOMJEHWUS, KOHAWLMOHUPOBAHUA W
BEHTU/IALMM NOMELLEHNI, a TaKXKe 415 FTOPAYEro BOAOCHa6XeHMS.

CyLLecTBYHOT pasHble BapuaHTbl KnacCU(mKaLmm TenaoBbIX HacocoB. Mo ux
ornepaTMBHbLIM (DYHKLMAM HacoChl AeNATCA Ha [iBe OCHOBHbIe KaTeropuu:

e TEMn/OBble HACOChI TOMbKO A/11 OTOMN/IEHUS U FOPSAYEro BOLOCHAGXKEHNS,
npUMeHsieMble 41 06ecrneyeHnss KOMGOPTHOW TemMnepaTypbl B MOMELLEHUN W
MPUroTOBNEHNS TOPSAYEN CaHUTaPHOW BOAbI;
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