Koraa 3aka3umk cnpawnBaeT, YTO NOCTaBUTb B KOMMEPYECKOM 3AaHWW, MOAY/bHble aBTOMaTbl UAW /UTble, 3a
BOMPOCOM MOYTU BCErga CKpbIBaeTCA He TONbKO TeXHMKA, HO 1 3KOHOMMKA. EMy BaXKHO He MpocTo cobpaThb WT U1
NPONTN MNpoBepKy. EMy Hy>XHO, u4TOGbI TOProBbiM 3an He BCTaBajd M3-3a JIOXKHbIX OTK/JOUEHWUN, 4YTOObI
VHXeHepHas cnyxba He Berana no ataxkaM Kaxayro Hefesto, a apeHAaTop He 3BOHWA € Xanobon Ha nponasLuee
nWTaHWe Kacc, BEHTUAAUUW UKW CepBepHOl CTolku. IMeHHO noatomy cnop Ha Temy ABTOMATUYECKWUE
BbIK/TFOYATE/IN: MOAY/NIbHBIE UTU INTDIE Henb3a cBOANTL K MPOCTOMY CPaBHEHUIO LieHbl 3@ LUTYKY.

B KOMMeEpPYECKMX 34aHNAX Bbl60p BbIKJIlO4aTe/id NOYT HUKOr4a He AeNnaeTca B BaKyyMme. VImeroT 3HaueHume Tun
Harpysky, TOKM KOPOTKOro 3aMbIKaHUA, apXUTEKTypa pacnpejeseHnd, niaoTHOCTb apeH4aToOpPOoB, Tpe6OBaHI/IH K
CeNIEKTUBHOCTW, AOCTynHoOe MeCTO B Wutax n gaxe KBaﬂMCI)I/IKaLI,I/IFI 3KCI'IJ1yaTaLI,I/IOHHOI‘/Jl KOMaHApbl. B OA4HOM
obbekTe MOAYy/bHble aBTOMaTbl OKa3bIBarOTCA WAea/IbHbIM pelleHneM, B APYrom 6e3 NUTbIX BbIKJKOYUaTENEN

HOPMaNbHOW 1 CTabUABHOW CXeMbl HE MOAYYUUTCA.

Otkyaa Boobue 6epertca Bbibop

Ha 6bITOBOM ypOBHE pa3sHuLa KaxkeTca NMpocToi. Moy nbHbIA aBTOMAT MeHbLUe, NMPMBbIYHEE, Yallle JelueBne u
ycTaHaBanBaetcs Ha DIN-peiky. JIuTon BbikitOYaTenb KPYMHeE, TXesee, AOPOXE, 3aTO BOCMPUHUMAETCS Kak
annapat 6onee cepbe3HOro knacca. Ho B kommepuecknx obbekTax BaXKHbl He BMeYyaTIeHWs, @ KOHKPETHble

pexuMbl paboThbl.

Ecam B3aTb, K NpuMepy, HebonbLioe oducHoe 3aaHne Ha 2 500 kBagpaTHbIX METPOB C TUMOBOW Harpy3kon, To B
3TaXHbIX M TPYMMOBbIX LWMTaX MOYTU BCErAa PasyMHO WCMOJb30BaTb MOAY/AbHble annapatbl. OHWM OTAMYHO
3aKpbIBAOT JIMHMM OCBELLLEHWNS, PO3ETOUHbIE FPYMMbl, MaAyt0 BEHTUASALMIO, JIOKa/bHblE HArpy3ku apeHAaTopoB.
BBOAHO-pacnpesenntenbHble NaHean npu 3TOM HEpPenKo CTPOSAT YXe Ha JIUTbIX aBToOMaTax, 0COBeHHO ecnn Ha
BBOJE BbICOKME TOKW, CTOAT Au3enb-reHepatop, ABP, MOLUHble XONOAWAbHbIE MalUVHbl WAN  KPYMHble

BEHTUNALNOHHbIE YCTAHOBKMW.

B ToproBom LieHTpe KapTHa MeHsaeTcA. Tam Bbile MIOTHOCTb Harpysok, 6onblue gBuratener, jAVHHee Lenoyku
pacripeseneHns, cnoxHee obecneuyntb CeNeKTUBHOCTb. MOABAAIOTCA NUNHWUW, TAe MOAYAbHbIA aBTOMAT yXe He
[AET HY>KHOTrO 3araca no OTK/AKYakoLLen CNOCOBHOCTU UAN CTAHOBUTCS CNLLKOM Kamnpu3aHbIM K MYCKOBbIM TOKaM.

Tor,qa JINTON BbIKAOYATENb nepecraetr ObITb AOpOFOI7I aﬂbTepHaTMBOIZ N CTaHOBUTCA pa6oqu| NHCTPYMEHTOM.

UTto Takoe MOAY/NbHbIA aBTOMaT Ha NpPaKTUKe

MO,D,y}'IbeIe aBTOMaTtMuyeckme Bblkrodatenu, man MCB, NMPUBbIYHbI .I'II-O6OMy, KTO OTKpbIBan COBpeMeHHbII\/’I
paCI'IpeAeJ'II/ITEIIbeII‘/JI LLNT. OHM KOMNAKTHbI, N1ETKO KOMMOHYHOTCA, 6bICTpO 3aMEHAKOTCA, NoA HNX 6obLLIOM Bbl60p

aKceccyapoB. [1as rpynnoBbiX CETEN KOMMEPYECKUX 34aHUI 3TO, MO CyTW, CTaHAAPT.

WX cunbHas cTOpoHa B TOM, YTO OHM MO3BOAAIOT FMOKO APOBWTL Harpysky v cobupatb LUMTbl akKypaTHO U
MOHATHO. Ecnn apeHAaTopam Hy>XHbl OTAE/IbHblE JIMHWM Ha OCBeLLeHWE, KOHAULIMOHEpPbI, PO3€eTKM, BbIBECKY,
kaccoBoe obopyaoBaHue, kodpemawwuHbl U WT-obopyaoBaHve, MogynbHas annapatypa [AaeT Hy>Hyo
AeTannsauuto 6e3 rpoMo3AKOCTU. [ cay>bbl dKCrayaTaLMmn 3TO ToXe yA06HO. HencrnpaBHyto AVHWIO npoLue
NI0KaNn30BaTh, MapknpoBka umtaetcs BbiCTpee, a 3anacHOW aBTOMAT MOXHO JepyaTb B CEPBUCHOM KOMMIEKTe

6e3 3aMeTHbIX 3aTpar.

Ho 3secb ectb npeaenbl. MoAynbHbIN annapat XOpoLU A0 Tex Mop, Noka ero He 3acTaB/AloT peLwaTtb 3agayuu, N4
KOTOPbIX OH M3Ha4ajbHO He onTUManeH. TUNUYHBIA NPYMep, MNOMbITKa 3alWUTUTL KPYMHbIW ABUraTeNb, ANMNHHYO

Marmctpasb C BbICOKMM paCYETHbIM TOKOM WJIN Y4aCTOK CeTN C B6oNbLWMMMK oXnagaemMblMM TOKaMU K3. (DOpMaIIbHO



ﬂOAO6paTb aBTOMaT MO>XHO, a CI)aKTI/IHeCKI/I Ha4YMHaAKTCA NTIOXKHbIe Cpa6aTbIBaHI/IF|, TPYAHOCTKN C KOOp,D,I/IHaLI,I/IeI‘/’I

3aLUMT 1 BOMPOCHI MO pecypcy.

YTto AaeTt JINTOMN BbIK/IlOUYaTelb

Jluto aBTOMaTU4Yeckunin BoikaouaTenb, nav MCCB, paccuntaH Ha 6osee cepbe3Hble YCIOBUA. Y HEro Bbille
AManasoH TOKOB, 06bIYHO Honblue OTKIKOYaoWas CNoCoHBHOCTb, Horaye BO3MOXHOCTM HACTPOMKM, cepbe3Hee
MeXaHu4yeckas 1 TepMmyeckas yCTOMUYMBOCTb. TO annapart, KOTOPbIM YacTo CTaBAT Ha BBOZAX, OTXOAALLMX JTVHUAX
K KPYMHbIM MOTPeOUTENsM, B CEKLIMOHHbBIX CBA3AX W TaM, r4e Hy>XHa BHATHAA CENEKTUBHOCTb C HUXKECTOALLUMMU

CTyneHAaMM 3aLlnTbl.

[NaBHOE NpaKTU4Yeckoe MPenMyLLEeCTBO JUTOrO BbIKAOYATENs He B TOM, YTO OH MpocTo MouHee. OHO B
BO3MOXHOCTM TOUHEE HaCcTPOUTb ero nosegeHne. Ha peanbHOM o6bekTe 3TO OUeHb LieHHOo. [onycTtum, B 613Hec-
LleHTpe eCTb LieHTpasibHas MPUTOYHO-BbITAXHAA YCTaHOBKa C ABUraTeNsiMy, Y KOTOPbIX BbIPaXKEHHbIV MYyCKOBOW
ToK. Ecnm 3awmta nogobpaHa BNpuTbik M 6€3 3anaca Mo XapakTepucTuKe, YTPEHHWI 3anyck CUCTeMbl
npespallaerca B notepeto. MoaybHbI aBTOMAT B TakUX YCNOBUAX YaCTO NPUXOAUTCA BpaTb C KOMMNPOMMUCCOM,
NMbo 3aBbllaTb HOMWHAM, PUCKYA YXYALWTb 3alWuTy AUHWUK, IMBO TepneTb HEeHy>XXHble OTKAtYeHUsA. JIuTou

annapart ¢ peryampyembiMun ycTaBkaMu NO3BOAAET PeLLNTb 3aa4y akkypaTHee.

KpOMe TOro, INTbl€ aBTOMaThbl Jiydlle 4yBCTBYHOT cebs TaMm, rae Ha WhHax BO3MO>XHbl BbICOKME TOKU KOPOTKOro
3aMbIKaHWA. ,ﬂ,ﬂﬂ O6'beKTOB, PaCcnONOXEHHbIX 6N13KO K MOLLI,HOI‘/’I TpaHC(ZI)OpMaTOpHOI‘;I noagcrtaHuumn, 3TO He
a6CTpaKTHbII7I napamMeTp u3 TMpoeKTa, Kak Bbl6paTb aBToOMaTtnyeckme BbIK/IKOYaTe/IM a OY€eHb pPeasibHOE

orpaHmnyeHumne.

Fp,e B KOMMeéepUYeCKOM 31aHUN YMECTHbl MOoAYJ/ibHbI€ annapaTbl

Ecam cMoTpeTb He No kaTtasoram, a Mo TUNOBOW CTPYKType 06bekTa, MOAY/IbHble aBTOMaTbl OCOOEHHO XOPOLLW Ha
KOHEYHbIX N pacrnpesenunTesibHbIX YPOBHAX. ITO 3TaXHble WUTbl OPUCOB, LLNTbI OCBELLEHWNSA, PO3ETOYHbIE TPYMMbl,
Hebonblume ObITOBblE W CEPBUCHblIE MOMELLEHNS, OTAENbHble MaJOMOLLHble AWHUM apeHzaTopoB. OHwu
Mo3BONAIOT cObpaTb KOMMAKTHYIO CUCTEMY, FAe Kaxzas Lenb MMeeT CaMOCTOATENbHYH 3aluuTy, a CTOMMOCTb

OAHOTO OTXOASALLErO NPUCOEANHEHNS OCTAETCA Pa3yMHOW.

B HebonbLLIOM MeaANLUNHCKOM LeHTpe, C KOTOPbIM MHE J0OBOAMTOCH pa6OTaTb Ha 3Tane MojepHun3aynm, NCXogHoO
MblITaINCb MOYTN BCE JINHUN C06paTb Ha JINTbIX annapartax, ncxoga U3 JIOrmkKun "Hap,e>KHee 3HaA4UNT nyqu.le". L‘|6p63
napy MmecaueB CTaso ACHO, YTO 3KCMJyaTallMOHHO 3TO Hey,ﬂ|O6HO. LU,I/ITI:I nony4vynnancb KpynHee, MecCta He XBatano,
LeHa CeKLI,VII7I BblpOChaa, a 3Ha4YMMOro BbIUTpbllla no peaan0|7| HaAeXHOCTUN Ha NINHUNAX OCBELLEHNA N PO3ETOK HEe
obino. Mocne nepepa60TK|/| CXEMbI JINTbl€ BbIKKOYaTENINM OCTaBUIM Ha BBOAAX, Ha BEHTUAALMUN N Ha KPYMHbIX

notpebuTensx, a octaNbHOe OTAANN MOAY/bHOW annapatype. LLuTtel cTann paunoHanbHee, a cepBUC NPOLLE.

ﬂ'ﬂﬂ KOMMept—IeCKOI‘/J] HEABVXXUMOCTU 3TO TUMNYHaA WNCTOPUA. Ha KoHeuyHOM ypoBHE N30bITOUHOCTb peako

OKynaeTcs.

F'Ae 6e3 AnTbix annapaTtoB 06bIUHO He 060MTUCL

Ha BBOgax 3aHVs, Ha OCHOBHbIX PaCNpPeAennTeNbHbIX MaHeNsX, Ha JMHUAX K KPYMHbIM BEHTUAALMOHHBLIM
yCTaHOBKaM, XONOAWAbHOMY 060pPYyAOBaHMIO, MOLLHBIM HacocaM, andTam, cuctemMam MoXKapHOW aBTOMATMKKN C
0COObIMM  YCNOBUSAMU  pe3epBUPOBaHNSA, KpynHbiIM VIBIT 1 wwrHONpoBoZaM AWTble BbIK/JOYATENN 4acToO
0Ka3blBaOTCA NPaBWIbHbIM BbIOOpOM. VIHOrAa He MOTOMY, UYTO Tak KpacuBee B OLHO/NVHENHOW CXeMe, a MOTOMY

YTO MHaye TAXeNo obecneunTb KOPPEKTHYH PaboTy 3aLUWT NpU aBapun.
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BO3A4YLIHDbIE Ty
ABTOMATUYECKME &
BbIKJIIOUATEJIN

YCTPOMUCTBO, MPUHLUMUN PABOTbI U MPUMEHEHUE

OcobeHHO 3TO 3aMeTHO Ha obbekTax C AJIMHHOW nepapxuen pacnpepeneHus. ECim Ha BepxHEM ypoBHE W Ha
rPynnoBbIX JNHKAX CTOST annapatbl, KOTOpble TPYAHO COrnacoBatb MexXay cobol, ntobas aBapus B apeHAHOW
30He MOXeT "ypOHWUTb" MonaTaxa WAN CeKUMO LenvkKoM. [N KOMMEpPYEecKoro 3jaHus 3TO yXKe He MpoCTo
INEeKTpOoTeXHMYeCKas owmnbka, a npamble geHbr. KaXabl NVWHWIA KBagpaTHbIM MeTp 6€e3 nuTaHus CcTout

AO0pOXe, YeM 3KOHOMUA Ha annaparte.

OTKJ'II'O‘-IaI'OI.I.I,aﬂ CnocobHoCTb, O KOTOpOVI 4acCTtOo BCNMOMUHAIOT
C/IMIUKOM NOo34HO

OfVH 13 camblX HeLOOLEHEHHbIX NMapaMeTPOB MPU CPaBHEHUN MOAY/bHbIX U NNTbIX aBTOMATOB, OTK/OYatoLLan
CNocobHocTb. Ha Bymare MHOrve pelueHus MPOXOAAT. B peanbHOW >XM3HWM MPOEKTUPOBLUMK WUAM MOAPAAUMK
WHOTAA OpPWEHTMPYeTCs Ha TMNOBOW Habop annapaTtoB, He nepenpoBepas GakTUYECKMn TOK KOPOTKOro

3aMblKaHMA B KOHerTHOI\/’I TOUKEe CeTU Moc/ie U3MEHEHWUI B cXeMe NUTaHKs.

Kommepueckre 3aaHMs 4acTo peKOHCTPYUpYHoT. [lo6aBAstOT BTOPOIN BBOZA, MEHAIOT TpaHCGOpMaTop, yCUANBaLOT
nWTaHve MNoJ HOBbIX apeHAAaToOPOB, MOAKAKOYAOT AOMONHUTENbHOE 06opysoBaHWe. [ocne Takux WU3MeHeHWi
annapart, KOTopblii BYepa paboTan B JOMNYCTMMbIX YCIOBUAX, MOXET OKa3aTbCsA Ha rpaHuLe WK 3a rpaHuLen no
OTKAtOYatoWwen cnocobHoctTn. I BOT TyT AWUTOW BbiKAtOYaTeNb C 60nee BbICOKMM 3arnacoM CTaHOBWUTCA He

POCKOLWbHO, a HeO6XOAI/IMOCTbIO.

Camas HenpwusaTHas 4acTb 3TOM UCTOPUWM B TOM, YTO npobrema He Bcerga 3ameTHa Ao aBapuu. LLnt moxert
rogamm pabotatbh “HOpManbHO", Moka He npousonsetr peanbHoe K3. [Mo3atomy Ha obbekTax C BbICOKOM
CTOVMOCTbBIO MPOCTOA A BCErja COBETYHO CMOTPETb Ha 3alMTy He KaK Ha KaTaslor, a Kak Ha CUCTEMY C peasibHbIMMU

pexvMaMu NOBPeXAeHMA.

CeneKTUBHOCTb, U3-3a KOTOPOIA U CMIOPAT Yalle BCcero

Ecnn KOPOTKO, CeNeKTUBHOCTb O3Ha4aeT, YTO Mpun aBapun AOJDKEH OTKJIHOYMNTLCA OAVKANLLIMA K NOBPEXAEHUNIO
arnapart, a He BCeE MnogpAj Bbllle MO CXEME. ,ﬂ,)’lﬂ KOMMEPYECKOro 34aHna 310 O4UH U3 KNKOYEBBLIX KPUTEPKMEB
Ka4vecTBa 3!'IEKTpOCH36)KeHI/IFI. ApeH,u,aTopy BCe€ paBHO, Mno4yemy Tnponanoc nnmTtaHne, un3-3a HEI'IpaBI/IﬂbHOI\/’I
KoopaguHauunn 3allnT Wan Kn3-3a BHeELUHeN aBapun. ,ﬂ,flﬂ Hero 3T0 Hepa60Ta+ou.|,|/|e KaCCbl, BbIK/TFOYEHHbIE

XONoANNbHUKN, cbom TepMUHaI0B ” >Xanobbl KINEHTOB.

C MOAY/IbHbIMW aBTOMaTaMWn CENEKTUBHOCTb MO>KHO O6eCI'Iel-II/ITb, HO He Bcerga FJ'Iy6OKO n He B |<a>|<,a,0|7|

KOM6I/IHaLI,I/II/I. Ha NPOCTbIX CTPYKTYypax, Hanpumep BBOJ, 3TaXKHbIN LT, prl'lﬂOBOI7I WnT, 3ahada 06bIUHO



pewaemMas. Ho ecanm cxema paspactaeTcs, a Harpysku CTaHOBATCS HEOAHOPOAHbIMW, JUTble annapatbl C
peryavpyemMbIMn yCTaBKamm AaroT ropazgo 6osblie cBobosbl. OCO6eHHO 3TO BaXKHO, KOrAa Bbille MO CXeMe CTOAT

3HauYMMble Y3/ibl, OTKIHOUEHMNE KOTOPbIX 3aTparnBaeT 60/bLWY MAOWAAb AU KPUTUUHYIO MHOPACTPYKTYpPY.

Ha osHOM 06bekTe 06LLeCTBEHHOrO NUTaHus npobsiema 6blla MMEHHO B 3TOM. [Mpy NOBpPeXAeHUM OAHOW U3
JMHWUIA KyXHW NepUOANYECKN OTKIOYANICA HE TONIbKO HEeUCNPaBHbIA Y4acTOK, HO U OBLLMIA LT 30HbI apeHaTopa.
®opmanbHO Bce 6bIM10 “MogobpaHo MO TOKY”, HO peasbHOW CeNeKTMBHOCTM He 6bino. lNMocne nepexoga Ha
KOPPEKTHO COr/NacOBaHHYHO Mapy JAUTOM aBTOMAT Ha MUTaroLLen JMHUU 1N MOAY/bHble anmnapaTtbl Ha KOHEYUHbIX

uensx npobaema yuina.

Hactpowka 3awmT n noBegeHne nog HarpysKowu

Tawm, rae Harpyska poBHaA U npegackasyemas, MOoJyJibHble aBTOMAThbI pa60Ta+0T OTZINYHO. OCBeLLI,eHI/Ie, Oq)I/ICHbIe
PO3eTKn, HeCNO>XHaA OblTOBas TeXHWKa, MaaOMOLHblE KOHAWLMOHEPDbI, CTaHAAPTHbIE JTMHUN T, Bce 31O nx
HOpPMaJibHaAa cpeja. Ho Kak TO/NbKO B CXemMe MOABASAHKOTCA YaCTOTHbIE npeo6pa3OBaTen|/|, Apurartenn, bonbLuve

€MKOCTHbI€ Harpy3ku, KoMmnpeccopbl, HACOCbl AN AJINHHbIE KabenbHble NNHNN, Bbl60p CTaHOBWTCA TOHbLUE.

JlnTon BbIKAtOUATEIb MO3BO/ISAET TOUHEe HaCTPOUTb TEMNJIOBYHO N MarHMTHYHO 3alluUTy, a B bonee NPOABUNHYTbIX
NCMNOJIHEHUAX N BPEMEHHbIE BblAEPXKWN. JTO MOAE3HO HEe TONbKO npun aBapuAax, HO U B LUTATHbIX NMEPEXoAHbIX
npoueccax. B KOMMEPYECKMX 34aHUNAX KaK pa3 nepexogHblX pexunmMoB MHOrO. yTpeHHMI7I CTapT CUCTeMm,
nepeknruyeHne Ha pe3eps, BO3BPAT NMUTaHMA NMOCNAE OTKAHOYEHUA, I'IOC.I'IeAOBaTeﬂbeIl\/'I NMyCcK BEHTUNALIMN, 3anyCK

XONOAWAbHbBIX MaLUKH neTom, paboTta VBl Ha 3apsake nocie npoBasa CeTu.

Tam, rae MOAy/bHbIM aBTOMaT MOXET “HepBHMYATL”, AMTON anmapaTt 4yacTo jJaeT Bonee ycTonumeyro paboTy
cxembl. Ho nnatuth 3a Takyro rmbKocTb HY>XHO He€ TOJIbKO JAeHbramMmu. Hy>|<eH n cneumannct, KOTOprI;I
Ael‘/IICTBI/ITel]bHO NOHMMMaeT, 4YTO HacTpauBaeT. [Thoxo BbICTaBAEHHbIE YyCTaBkKM BpeaATr He MeHblle, 4YeM

HENnpaBW/ibHO Bbl6paHHbII‘/‘I TN BbIKJIKOYaTeNA.

Pasmep, MOHTaXX U cepBM1C, O KOTOPbIX 3abbiBalOT Ha CTaAuM 3aKyNnKun

y MOAY/NbHbIX aBTOMaTOB CUbHeNLLas aKCnayataynoHHaA N0runka. OHM KOMNAKTHBbI, yHI/Iq)VILI,I/IpOBaHbI, Nerko
3aMEHAKOTCA, 6bICTpO MOHTUPYHOTCA. ,ﬂ,.l'lf-l 3Ta>XHbIX WWNTOB, rae c4yeT UAET Ha AECATKN OTXOAALLNX J'II/IHI/IVI, 3TO
OrpoMHOEe NpPenmMyLecTBoO. Echu obbekt npeanonaraet 4actbleé U3IMEHEHWMA NAAHUPOBOK apeHAaTopoB,
MOA4y/bHaAa CUCTEMa NOYTKU BCerja yp,o6Hee. ﬂ,06aBI/ITb JINHWKO, nepepacnpeaennTb rpynnbl, 3aMeHUTb annapar,

BCE 3TO A€eNaeTCAa 6bICTpee.



NnTbie arnnaparbl Tpe6yr0T bonbLue MeCTa, NHOM noaxos K KOMMOHOBKE, bonee npoaymMaHHbIX COGAI/IHGHI/IIZ n
Hepeako bosnee A40pOornx LWnToB. Ecan MNPOEKT Ha rpaHn Nno ra6ap|/|Ta|v|, nepexos Ha ANTble BbIKJIKOYATE/IN MOXET
NOTAHYTb 3a cobon yBenanyexHune LLIKaq)OB, WMHHOM YacTh U CTOMMOCTMU C60pKI/I. |/|HOF,£I,a 3TNM q)aKTOpOM
npeHe6pera+0T, a MNOTOM CTankMBarOTCA C TEM, 4YTO o6opyp,OBaH|/|e NPoOCTO HE MNnomMeLllaeTcda B OTBEAEHHOE

nomMmeLieHme BHEKTpOU.LMTOBOP’I be3 nepecMoTpa packnagku.

Ans CepBMCHOW KOMaHZAbl TOXe eCTb pa3Huua. Mogy/ibHbI annapat MeHsAT 6bicTpo. C NTbIM, OCOBEHHO Ha
BbICOKMX TOKax M B MNOTHOW CHOpKe, mpoLesypa CNoXHee, a OWMWBKkM gopoxe. Ecam obbekT HaxoauTtcs B
pernoHe, rae cepBuC NPOU3BOANUTENSA OFPaHMYEH, BOMPOC AOCTYMHOCTU KOMMIEKTYHOWMX 1 3aMacHbIX anmnapaTos

CTaHOBUTCA OY€Hb NPaKTUYECKNM.

Korga ueHa BBoaMT B 3abay>)xaeHue

CpaBHVBaTb MOAYJ/bHbIA W JIUTON aBTOMAT TOJIbKO MO 3aKyNMOYHOW LieHe 6GecCMbICIeHHO. HyXHO cumntaThb
CTOMMOCTb y3na B LenoM. LLnT, WuHbl, MOHTax, MecTo, MycKOHafaZka, BO3MOXHble mpocton, TpeboBaHus K

O6Cﬂy)KI/IBaHI/II-O, B/IMSIHUE Ha CENEeKTUBHOCTb 1 Ha 6e30MmacHOCTb 3KCnayaTauunun.

Ectb cuTyauummn, rae MoaynbHbIM aBTOMAaT AEeWCTBUTENbHO BbiMrpbiBaeT 6e3 oroBopok. Hanpumep, 3awumta
06bIYHBIX TPYMMOBbLIX MHWIA apeHAaTopa. TaM IMTON annapart, ckopee BCero, NpocTo u3bbiToueH. Ho Ha BBOAe
WA Ha AVHUM K OO/bWIOMY MOTPEOUTENt0 SKOHOMMUS Ha annapate MOXEeT MPeBpaTUTbC B MOCTOSHHbIE

3KCrtyatallMOHHbIE pacxoabl.

Ana Bnagenbua KOMMEPYECKON HeABUXKMMOCTN OCOBEHHO BaXeH OANH MOMeHT. CTOMMOCTb Yaca NpocCTos 4acTo
npeBbIlaeT pasHuLy B LieHe MexAay pelleHuamun. B cynepmapkete, ¢uTHec-knybe, pectopaHe man oduce c
NNOTHOW apeHAOW PpUHAHCOBbIE MOTEPU OT OAHOMO HeyAauyHOro OTKAHOUEHWUA MOTyT 6biTb OYeHb OLLYTUMbIMMU.

Mo3ToMy NpaBuUbHbIA BONPOC 3BYYMT He “UTO AeLleBe”, a “"uTo gelueBse 3a NATb-CeMb JeT paboTbl ob6bekTa”.

MNMpakTuuecknin opmeHTUp No Bblibopy

Huxe npwviBesy KpaTKuii OPUMEHTUP, KOTOPbIN MOMOraeT Ha paHHer CTagun, Korga HY>XHO ObICTpO MOHATb

HarpaeJeHne peLeHunA.

d Mo,a,yanue aBTOMaTbl 0ObIYHO Pa3yMHbl 419 KOHEYHbIX rPyrnnoBbIX }'Il/IHVIVI, 3Ta>XXHbIX LLNATOB, OCBELLEHNA,

PO3EeTOK N MasbIX Harpy3oKk.

® JlnTble BbIKAKOUATENMN npeanoyTnTeNIbHbl Ha BBOAAX, CEKUMOHHbIX CBA3AX N TIMHUAX K KPYMHbIM ABUTaTENAM,

MBI, Hacocam, BEHTUAALUN U XONOANAbHBIM MaLUMHaM.

® Ecanm B TOUKe YCTaHOBKM BbICOKUM O)KI/IAaeMbIVI TOK KOPOTKOro 3aMblKaHWA, nMTon arnnapart 4acto AaeT bonee

HaJe>XHbI 3anac.

°* Ecam KPUTUYHa CENEKTUBHOCTb MeXAY HECKONbKMMK YPOBHAMU pacnpeseneHna, 1nTble BblKAKOYaTeENN AatOT

6onblue NHCTPYMEHTOB A5 HACTPOMKMN.

® Eciv 06BEKT YacTo MeHseTcs noJj apeHAaTopoB N Ba>XXHa 6bICTpaﬂ peKOHCI)I/IpraLI,I/IH LWNTOB, MOAY/IbHaA

cncremMa y,a,o6Hee B 3KCnayatayunun.

JTO He XecTkoe MpaBW/IO, a CTapToBas pamka. ®PuHanbHbIN BbIGOP BCerAa 3aBWCUT OT pacyeTa U OT NOTUKM

KOHKPETHOro 34aHuA.

OwunbKK, KOTOpble BCTPEUaloTCA Yalle BCero



Ha NPaKTnkKe NoBTOPAKOTCA OAHWN U TE XXE MPOCYETHI. OHM BO3HMKAIOT He 13-3a He3HaHWs 6a3zoBown Teopumun, a n3-

3a NONbITKN YNPOCTUTb NPOEKT TaM, rae ynpoweHme notom 40poro O6XOAI/ITCFI.

° Cragart MOJAYybHblE€ aBTOMaTbl Ha IMHUK C TAXKENbIMWX NMYyCKaMW, a 3aTtem 60pI-OTCF| C NOXXKHbIMU

OTK/IFOYEHUNAMMN.

° Bbl6|/lpal-OT JINTblE€ annapaTbl "c 3anacomM” NoBCEMECTHO, nosay4yaa goporume mn HeyA06HbIe ana O6C.I'Iy)Kl/IBaHl/I$|

WK1Tbl 6€3 peanbHOro BbINIPbILLA.

* He NpPoBepPAT OTK/IFOYAOLLYHO CroCoBHOCTbL MOC/Ie N3MEHEHWNI CXeMbI MUTaHUS UK PEKOHCTPYKLU NN

obbekTa.
* /IrHOPUpPYHOT CENEKTUBHOCTb, OPUEHTUPYSACH TOJIbKO Ha HOMUHANbHbIN TOK U ceYeHne kabens.

° |_|OKyI'IaI-OT Xopouwwne annapatbl, HO HE 3aKnaAblBakOT KBaJ'IIACI)I/ILI,I/IpOBaHHyI-O HaCTpOI‘/IIKy M NyCKOHanagky.

Kaxablh 13 3TUX MYHKTOB 3HAKOM Jr06OMYy, KTO XOTs Obl pa3 pasbupancs ¢ nNpobaeMHbIM KOMMeEpPUEeCKM

0b6beKTOM nocne 3anycka.

UYro nyuwe ana opucos, TOProBbix 06bEKTOB N FOCTUHML,

AJ’IH OCI)I/ICHbIX 3AaHVII7I OTBET Yalle BCero KOM6MHMpOBaHHbII‘7I. MOAy}'IbeIe aBTOMaTbl Ha 3TaXaX M B apeHAHbIX
30HaX, JInTble Ha BBOAaX U KPYMHbIX UHXEHEePHbIX ChCTemMax. 370 Jaet XOpOLLII/II‘/ll BanaHc Mexay CTOUMMOCTbHO,

yAO6CTBOM N Hage>XXHOCTbHO.

[ns TOproBbix 06BHEKTOB AOAS NUTbIX BblKJrOUaTeNelh 0ObIYHO Bbile. 34eck Hosblue ABUraTeNbHOM Harpysku,
Bbllle TpeboBaHWA K HEMPepPbIBHOCTA PaboTbl, Yallle BCTPEYAOTCA COXHbIE CXEMbl C HECKObKMMU YPOBHSAMM
pacnpegeneHuns. Ho n 3aecb KOHeUHble JAWHUWM pPasyMHee OCTaB/ATb MOAYJ/IbHbIMY, €CAN HeT creumnanbHbIX

TpeboBaHMN.

Ana rocTMHUL, BaxkeH KOMQOPT 3KCryaTaumum v nokanvsaums HeucnpaBHocTel. [octeBor GOHA, KOpUAOPSI,
CEepBUCHblE MOMELLEHUNs, ObITOBble Harpy3kv XOpOLIO JOXaTCA Ha MoAy/lbHyro annapatypy. lpu 3Tom
LeHTpa/sbHble CUCTEMbI, HACOCHble CTaHLWK, BEHTUAALMSA, AMOTOBble M BBOAHO-pPacnpeAesvTeNbHble LUWTbI

HepeAKO TPebyOT NTbIX PELLEeHNN.

To ecTb BOMPOC “yUTO NyyLle” NOYTU HUKOTAa He MMeeT YeCTHOro OTBeTa B OAHO C10BO. Jlyylle He TN annapara

cam o cebe, a npaBnAbHOE MECTO €ro NpMMeHeHuA.

Kak s 6b1 npMHUMan pelwieHne Ha peasibHOM 06bekTe

Echm otbpocnTb peknamHble Te3UCbl M CMOTPETb [Na3aMu MPOEKTMPOBLUMKA WAN TEXHUYECKOro 3aKa3uumka,
norvika Bblbopa BbIrNAaMT Tak. CHayana onpeaenseTca CTPyKTypa CeTM U KPUTUUYHOCTb KaXAOW CTyneHun. 3atem
NPOBEPAIOTCA pacyeTHble TOKW, TOKM KOPOTKOTO 3aMblKaHWA, XapakTep Harpy3ok 1 TpeboBaHns K CeNEKTUBHOCTM.

Mocne aToro yxe BblbMpaeTcs knacc annapara.

Ecnn obbekT HebosbLIONW, C MpeAcKasyemMon Harpy3kou n 6e3 CAOXKHOW WHXEHepun, Mepekoc B CTOPOHY
MOZY/IbHbIX aBTOMaTOB OyZAeT eCTeCTBEHHbIM W onpaBAaHHbIM. Ecin 06bekT KpyMnHbIA, C MOLLHBIMU CUCTEMaMMU
BEHTUNALWY, PE3epPBHbIM MUTAHWEM, BbICOKOW MIOTHOCTbHO apeHAaToOpPOB WU AOPOrMM MPOCTOeM, 6e3 AnUTbIX

BbIK/JIFOUaTENeN Ha KNHOUEBbIX y4dacTKax cxema nonyymtca nmbo yﬂ3BI/IMOl\/'I, nmbo HeyAO6HOI7’I.

Camoe 3apaBoe pelueHve AN OGONbLUIMHCTBA KOMMEPYECKUX 3JaHWI, He MPOTUBOMOCTaBAATb MOAY/bHblE U
NnTble annapaTbl, @ rPaMOTHO coyeTaTb UX. Moay/bHble aBTOMaTbl AAtOT SKOHOMUYHYHO U YAOOHYHO 3alumTy Ha
KOHeYHbIX YPOBHSX. JInTble BbikAtOUaTenn bepyT Ha cebsa Te yyacTku, rAe Hy>KHbl OTKArOYatoLas CnoCcobHOCTb,

TOYHaA HaCTpOIZKa N ynpasasemMaa CenekTnBHOCTb.



Ecnv coopmynmpoBatb COBCEM MPAKTUYHO, MOAY/NbHbIA aBTOMAT XOpPOLW TaMm, TAe BaxkHbl KOMMAKTHOCTb,
CKOPOCTb OBCNYXKMBAHMSA W pa3yMHas LeHa Ha OAHY JMHUI0. JINTOW BbIK/IOUaTENb XOPOLW TaMm, rae owubka B
BblIbOpe CTOMT JOpPOro, a 3awmTa AoXHa paboTaTb MPeACKasyeMO He TONbKO B OObIYHOM PEXUME, HO U B

XKEeCTKNX aBapI/II‘/JIHbIX cueHapuax. ,D,.I'IFI KOMMEPYECKOrro 34aHnAa 3TOro pasnnyna bonee yem 4OCTAaTO4HO, yTObbI
NMPUHATb NPaBWJIbHOE peLleHNE.



