CneuumanucTbl NO KNUMarT-
KOHTPOJIO LLeHAT HaAeXHOCTb

Yunnepbl Pfannenberg nocnegHero nokoneHus
Yunnepsbl - UspgaHue 11.0

A
SHARING | Pfannenberg E’

‘H. OnekTpoTEXHMKA ANS NPOMBbILLIEHHOCTM
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Pfannenberg — 50 net Tpaanuun
B YNPaBneHNN KIIMMaToM




OT BEHTUNATOPOB C (hUNLTPOM K YuIepam

Bonble yem 50 net Hasag OTTo NdpaHHeHGepr n3obpen
BEHTUNSATOP € unsTpom B lepmanHmm, 4To caenano

€ro OCHOBaTeNeM KINMMaT-KOHTpOonNs Ans
anekTpoTexHuyeckunx wkadgos. CerogHa Pfannenberg
GmbH paboTtaeT B 06nactu KNIMMaT-KOHTPOSS Mo BCEMY
MUPY — B 42 CTpaHax Ha LIECTUN KOHTUHEHTAaX.

OpHako, KOMMaHWsi He TONbKO NpeAcTaBneHa BO BCEM
MUpe, HO TakxXe M NpegnaraeT BeCb AvanasoH
WHAYCTPUAanbHOro KNMMaT-KOHTPOSS U3 OQHOro
NCTOYHMKA: BEHTUIATOPbLI C OUINBTPOM, KOHOMLNOHEPSI,
HarpeBaTenu, TepMocTaThbl, YANNepPbl U MHOToe Apyroe.

Pfannenberg GmbH npoBosrnacuna ceoen 3agaven
yyacTue BO BCECTOPOHHEN U MHHOBALMOHHON 3aiute
OKpYyXatoLlen cpeapl.

[MoaTomy BCe NpoAyKThbl, NPOU3BOACTBEHHbIE METOAbI U
YCIyr1 COOTBETCTBYIOT 3TOMY npuHUmny. Pfannenberg
GmbH nocTosHHO yrny4yLLaeT CBOK NPOAYKLUNIO U
Npon3BOACTBEHHbIE METOAbI, MPUAEPKNBASCL B Nep-
CMEeKTMBHbIX pa3paboTkax 1 AanbHenweM pa3smuTnm
JeBU3a KOMMNaHWK:

,DE30MacHOCTb YernoBeka, 0bopyaoBaHus u
OKpyxatoLen cpeapl.”

Mpoun3BoACTBEHHbIE YNNEPLI - MPOAYKLMS, KOTOpasi
ypesBblvalriHO BaxkHa anga Pfannenberg. Haw Goratei-
LUMI OMbIT B 3TOM 06MacTn rapaHTUpyeT NpekpacHble
KOHdMrypauum ans NpUMeHeH B BbICOKOTEXHOMOMNY-
HOM MaLmnHocTpoeHnn. OCHOBHOE MEeCTO MPOU3BOACTBA
yunnepoB HaxoauTtcs B PuaeHue, Mtanusa. AGContoTHO
HOBOE NPOM3BOACTBO cyLuecTByeT B byddano,
Hbto-Mopke, CLUA. -

Hwke mbl xoTenu 6bl nokasatb Bam Halum cepuiiHblie
ynnnepbl 6onee Nogpo6Ho.

-'-"""1'

e

\.1

i




Yunnepbl Pfannenberg

Mbl uMeeM GoraTtbin OnbIT CO34aHUA YNINepoB
ANA BCeX oTpacrie NPOMbILLUIIEHHOCTH

CneuunanucTtbl B oxJaxaeHun ana nroobbix ﬂpVIMeHeHVIﬁ

Mbl nosnumoHnpyem cebs1 Kak NoCTaBLLUMKOB YnnnepoB Ard BcexX OTpacne|7| NMPOMBbILLNTEHHOCTW. CTaB HaWWUM KITMEHTOM,
Bbl nony4yumTe Bblroay OT UCMNOJ1b30BAHUA KaK Hallero MHOroyieTHero onbita v NpPpakTUK1 B CUCTEMaAX OXINnaXKaeHud, Tak 1
OT Hallero mexxayHapoaHOoro npucyTcTBuA, KOTOpOEe rapaHTUpyeT HaaexXHyr U 6bICprIO JTIOTUCTUKY.

ConHe4Hasa u BeTpO
- 9HepreTuka

OnpegeneHHo 3Ta obnacTtb
BbIPabOTKM 3HEprum
TpebyeT cepbe3Hbix
‘ YCUMWiA Mo
ONTUMU3ALINN.

CTtaHku

B coBpeMeHHbIX TEXHOMOrMYeCKmX
npoLeccax TpebyeTcs BbICOKoe
Ka4yecTBO Aake Npw BbICOKNX
TEMMepaTypax OKpy>KatoLLEero
BO3ayXa. TexHorormyeckme nmHumn
He AOIMKHbI NeperpeBaThbcs, MHaYe
TOYHOCTb MPOLIECCOB HE CMOXET
ObITb cobntofgeHa Bo Bpemst
NPOn3BOACTBa pPa3fiIMyHON
npoayKLunn. VIMEHHO 3TO BblCOKOE
TEXHUYECKOE Ka4yeCcTBO NpPOayKTOB
OTNMYAET HEMELIKYIO pa3paboTky 1
MOMOraeT yA0CTOBEPUTLCS, YTO
NPOV3BOAUTENN CTAHKOB MOTyT
YMNpoYnTL CBOE BeAyLee
MoNoXXeHne Ha MMPOBOM PbIHKE.
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MHAMBMﬂyaﬂbele peweHusA

PasnnyHble TexHonornyeckue npoueccbl 06paboTkn nnacTtmacce
(NuTbe noa AaBneHueM, BbiayBHOE (hOpMOBaHue, ropsyee
dopMOBaHue, 3KCTPY3nS 1 T.4.) TPEOYHOT OXITaXAEHMS C TOYHO-
CTbi0 NoaaepXaHus Temnepatypbl oT = 2 fo + 0,5 K. Yunnepsl
Pfannenberg B cocTosiHumn yaoBneTBOpuTL 3TM TpeboBaHMAM

BO BCeX NpuKnagHbIX obnacTsax.

JNazep

CoBpeMeHeHHbIe fa3epHble CUCTEMbI Pe3aHUs Y MapKUPOBKU
JOJKHbI paboTaTb GbICTPO, TOYHO M 9KOHOMHO. Koraa peyb naet
0 BbICOKO3(PEKTUBHbIX r1lasepax, To 3Ha4MMbIM PaKTOPOM
ABMSAETCS NOCTOsIHHAsA TeMnepaTypa oxnaxaeHus. Jaxe
HebGornbLLOe OTKIOHEeHMEe TeMNepaTypbl MOXET NMPUBECTU K
MOrpeLUHOCTaM, 1, CredoBaTenbHO, NoTepPsSIM LIEHHOTO Chipbs B
npouecce ob6paboTku.

.

CTaHKu

MpuBOA COBPEMEHHOIO CTaHKa AOIKEH CTPOro
obecneynBaTb TOYHOCTb M CKOPOCTb PaboThl.
CneumanbHo gnsi aToro 6binm paspaboTaHbl
BOJOOXMaXaaeMble nNpuBogbl. ATU NPUBOAbI
TpeOyloT NOCTOSIHHOIO M HaZEXHOro
oXNaxaeHus.

NMuweBasn NMPOMBbLILUJIEHHOCTb

YToObl MPOM3BECTU BbICLLEE KAYECTBO A1 KOHEYHbIX MOJb
crnepys 3a caMblMU CTPOrMMM TEXHUYECKUMI TPEOOBaHNSAM
oxnaxaeHue TpebyeTcs BO MHOMMX 00racTax NMLLEBON

NPOMBbILLIIEHHOCTU, Kak B MPOU3BOACTBE, TaK U B YMaKOBKE Mp
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Hunnept! Prannenkelg B

KnneHTbl nony4yaloT npuoObLISIb OT HaLUNX
3 peKTUBHbLIX U COBPEMEHHbIX YUISIepoB

Koraa meno gpoxogut oo qyunnepos Ansd NnpoMbIilieHHOro npumMmeHeHusA Bbl He OOMKHbI
naoTn Ha KOMNpPOMUCCbI

Ecnu Bbl xoTuTe GbITb OAHUM U3 BeOyLMX NOCTaBLIMKOB 060pyA0BaHUS B 06NacTy NPOMbILLIIEHHOTO OXIaXaeHus,
Bbl He TONMbKO AOMKHbI NPEanoXNUTb BbICOKOKa4YeCTBEHHbIN MPOAYKT, HO U YCTAHOBUTL XOPOLUME OTHOLLEHUS CO
CBOMMM KnneHTamu, 6asmpytoLmecs Ha rnybokom napTHepcTBe U NpenocTaBnslue BbIrody, kotopas
onpenensieTcs AyXoM ToBapuLLEeCTBa. TpeByoTca caMble COBEPLUEHHbIE TEXHOMOMMKU, MHHOBaLMK U AoBEpUE,
YTOGbl UMETb BO3MOXKHOCTb NMpeanarath NpeBOCXOAHBIE YCMYTU U 0BMEHUBATLCA OMBITOM.

npOVI3BO,D,CTBO NPOMbILWNIeHHbIX Yunnepos

Pfannenberg gencreyeT B pasnnyHbIX CEKTOPax MPOMbILLNIEHHOCTH,
W Yunnepbl UCMonb3yTcs BO BCeM Mupe. 1o 3Ton NpuynHe Mol
ncnonb3yem matepuarbl 1 KOMAOHEHTbI BbicLuero kadyectsa. OHu
cOenaHbl CorfnacHoO cambiM BbICOKMM cTaHaapTaMm. [Ins Bac, kak
HalLero KnueHTa, 9To 03HavaeT, Npexae BCero, onTMMarnbHyo
HagexXHoCTb Ang Ballero npumeHeHus.

BeHTUNATOPLI OT CaMbIX U3BECTHbLIX B MUpe
npousBoauTenen

OnNTUMU3NPOBaHHbLIE TEMNST0O0OMEHHUKN
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CTporum KOHTpOJsib 3a NPOLLEeCCOM
npousBoAcTBa




Hunnepe! Plannentesg I

MpombIillneHHble Yunnepbl
Ans noobbix TpedboBaHUM

Pfannenberg npegnaraetr Bam abconoTHO ngeanbHoe pelueHne - oT KOMNAaKTHbIX
YUNNEpPOB A0 OXNAXAEHUS LeNnoro NPoMbILIIEHHOro NpeanpuUATUs

Rack: kKoMnakTHbI An3anH 3TOro Ymnnepa no3ponset XUOKOKpUCTaNMYeckum AUCnneem, Ha KOTOpoMm
€ro BCTpamBaTb B CaMbli LUMPOKUIA P CTAHKOB M 060-  BbiCBeYMBaOTCA Tpebyemble napameTpbl paboThbl.
pyooBaHusi. ATo genaet cepuo Rack ontuManbHbIM
peLleHreM s Tex, KoMy TpebyroTcst HebornbLune
MOLLHOCTU OXJaXXaeHUs1.

HK: cepust HK 6bina paspaboTtaHa Ans BHYTPEHHEN 1
Hapy>kHOWM YCTaHOBKM ON151 OXNaX4eHUst BoAbl, Macna
1 3MyrbCuiA. ATW YCTPONCTBA NpeqHa3HaYvYeHbl Ans
EB: cepus EB 6bina cneumnanbHo paspabotaHa ong aBTOMAaTM4ECKOro pexvmMa paboTbl.

NPUMEHEHWIA, KOTOpble TPeOYT YCTOMYMBOIO TeMnepa-
TypHOro KoHTponsi. O6opyaoBaHHbIE NporpamMmmupye-
MbIM YMpaBASALMM MOAYNeM, 3TU YCTPOMUCTBa MOryT
NCNonb30BaThCs, YTOObI peann3oBaTb ManeHbKUN
rmcTepesnc TemnepaTypbl OXNaXaaeMom XUOKOCTU.

B cnyyae HeobxoQuMOCTH KOHTPONUPOBATb (OYHKLIMM
yunnepa, UCnonb3yeTcs YNpasnsiowmn Moayrnb ¢

AR: cepus AR - aT0 pelLLeHve ang npoLecca oOXnaxaeHus
aneKTpoTexHn4eckux wkagos. Cepust AR obecneunsaet
OTPOMHYI0 TMOKOCTb HE3ABUCMMO OT U3rOTOBUTENS
3MNEKTPOTEXHMYECKOTO LIKada.

VLV: MNpegnaraetcsa kKak MHAMBUAYyanbHOE peLleHne
CormnacHo onpegeneHHbIM TEXHUYECKUM TpeboBaHNSIM.

KpaTtkun 0630p Hawen nporpaMmmbl NpoM3BOACTBa YUIIepoB

Rack
1-2,4 kBt

EB Boga/macno

HK Boga/macno

VLV vHanBuayarnbHble pelueHus

0BT 10 000 BT 20 000 BT 30 000 BT 40 000 BT 50 000 Bt 60 000 BT 70 000 B
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Haw otaoen npoekTupoBaHusi pacLeHUBaeT cne-
LManbHble 3anpochl KakK XenaHHylo npobnemy

HecmoTpsi Ha TO, YTO HaLUWN CEPUIiHbIE YNNePbl OTBEYAIOT
COBpPEMEHHbIM MHAYCTPUanbHbIM CTaHAapTaM, KOMMAaHUs
Pfannenberg noCcTOsIHHO COBEPLUEHCTBYET CBO NMPOAYKLNIO,
OTKIMKasICb Ha pacTyLine TepboBaHUs COBPEMEHHOIO NPOU3-
BOACTBA, B MEPBYI0 o4epefb, B 06ractu aHeproadPeKTUBHO-
CTV U 3aWnThl KNumara.

MHorve vHouBMayarnbHble 3a4a4M NOABNACTHbI HALLEMY
COBPEMEHHOMY KOHCTPYKTOPCKOMY OTAENy — MHOTroMneTHUM
ONbIT U KOMMNJIEKC 0O0PYAOBaHMS NS NCCNEAOBaHMIN 1 pa3pa-
©OTKM NO3BOMSOT NPUHMMAaTb MHHOBALMOHHbIE PELLEHUS.




Hunnepe! Plannentesg I

eHepanbHbIM NfaH NoBbiWeHUA 3 PEeKTUBHOCTH

Hawa cdmnnococus — 3abora o Bawem dyayuiem

dunocodums Pfannenberg 3akntoyaeTcs B TOM, YTO Mbl CTapaemcsi MakcMMaribHbiM 06pa3om pa3peLunTb
npobrnemMbl Nonb3oBaTenemn, ¢ y4eToM 3KOHOMUYECKON 3DPEKTUBHOCTU. ITO HAYMHAETCS BO Bpems dhasbl
nnaHNpOBaHUA 1 NPOAOIKAETCs NOcne BBOAA Yunnepa B akcnnyataumo. Kpome toro Pfannenberg - oguH 13
HEMHOIMX NMOCTaBLUMKOB, KOTOPbIE MOTYT NOCTaBMAATh 3aKOHYEHHOE TEXHUYECKOE pELLEeHne, TO eCTb HE TOMNbKO
YUnnep, HO M NOSHY CUCTEMY oxnaxaeHust Ansa Bawero obopygoBaHus.

MpeanpopaxHas NOAroTOBKa HyxHblil NPOAYKT B HY)HOe BpeMsi — B KomnaHuy Pfannenberg,
obcnyxrBaHe HaunHaeTCs paHbLLe NoCcTaBku 06opyaoBaHus. AHanM3 OenoBow cpeabl, Lenem un
TEXHOMOMM, KOTOPYIO MMEET B HaNMynn Nonb3oBarterb, ABNAETCA HalMM BKNagoM B XM3HeCnocobHoe
N ycreLHoe COTPyAHNYECTBO.

KoHuenTyanbHbIA AW3aWH [usaiH, KOTOPbIA OTIMYHO NPUCTOCOBEH K
Bawemy npumeHeHuto.

MoHTax n nycko-Hanaaka Pfannenberg npeanaraet nogaepxky
B MOHTa)e 1 Mycko-Hanagke 4ymnnepos Ha Baluem nponssoacTse.
OT0 rapaHTMpyeT 6ecnpobnemHeIn 3anyck 1 cnocobcTeyeT
YBENUYEHMIO CpoKa CryX0Obl Ynnnepa.

ObyuyeHue n obcnyxuBaHue Ob6yyeHne, NPOBOANMOE
cneumanuctamu Pfannenberg, B coueTaHum ¢ ycriyramum no
MOHTa>Xy, Hanagake n obCnyXnMBaHuo, rapaHTUPYHOT Kak
YCTONYMBOCTb Balumx npon3BoAcTBEHHbIX NMPOLECCOoB, Tak 1
©onee ANVHHBIN CPOK CAYXObI.

AHeproadheKTUBHOCTL Hawwm Yunneps! nomy4aT o4eHb
BbICOKME OLIEHKY B MOTPE6RneHnn aneKTpo3Heprum.

HapexHocTb Bonblie yem 20 neT onbiTa B NPOM3BOACTBE CUCTEM
OXNaXxaeHUs N NCMNONb30BaHNE BbICOKOKAYECTBEHHbBIX KOMMMEKTYHOLLMX
rapaHTUpyrT 60MbLION CPOK CNyXObl M BONbLUY BENNYMHY HAapaboTKM Ha
otkas (MTBF).

Yno6eTBO 06CnyKMBaHNA MuHrvanbHoe Bpemsi nposeaeHns pemoHTta (MTTR) 1 camoe kopoTkoe
BpeMsi, He0BX0AMMOE AN 3aMeHbl YCTPONCTBA, OCTUraeTCsl 3a CUET JOCTYNHOCTU CTaHAAPTU30BaAHHbIX
3anacHbIx YacTel 1 NPeKpacHo NPOAYMAaHHO KOHLIENLWW N apXUTEKTYpPbl HALLMX Yunnepos. 3To
MUHMMK3MPYET Balum 3aTpaTtbl Ha PEMOHT W NMPOCTOMN.

Bbiroga: MUHUMU3aUuunA PUCKa U CHNXeHne n3aepxek

eHepanbHbI NnaH Pfannenberg, kak onvcaHo
Bbllle, NpeanaraeT peLlatoLLyto BbIrogy Ans us-
rotToBuTenen 1 nonb3osartenen. 3T0 NPOMCXoauT
n3-3a TOro, YTO ycunusimu komnanum Pfannenberg
obLas CTOMMOCTb BalUMX KOMMOHEHTOB 3Ha4u-
TenbHO YMEHbLUIAETCS, B TO BPEMS Kak BO3BpaT
WHBECTMLMIA B NPOMN3BOACTBO YCKOPSIETCA.

ROI
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HoBble £COOL naccuBHO-aKTUBHbLIE Ynnnepbl OT

Pfannenberg

HoBoe nokorneHne naccuBHbIX/aKTUBHBIX YMINIEPOB ObNagatoT BCeEMU NpenMyLLecTBaMm Hallen koHuenuum ECOOL:

- 3alLmTa oKpyxatLlern cpeabl
- 9¢pPEKTUBHOCTL NCNONb30BaHMS IHEPTUN
- NIErKOCTb B yNpaBneHum 1 ob6crnyxmaHmm

VIMEHHO NO3TOMY OHM MapKUpPOBaHbI Halwweln am6nemon ECOOL.

Hawwu yunnepbl C NaCCUBHO-aKTUBHbLIM oXnaxXgeHuem o6nagaroT HeOXKNAAHHbIM

noreHuunariom SHGPFOCGGPG)KGHVIH

Hwxe Mbl faem Bam xopoLumnii npumep BO3MOXHOW 3KOHOMUM Npu ncnons3oBaHum Pfannenberg

£COOL naccuBHO-aKTMBHOIO Yunnepa:

Pfannenberg ECOOL/VLV
naccuMBHO-aKTMBHas cxema paboTbl

kBT
71000
66 000
61000
56 000
51 000
46 000
41000
36 000
31000
26 000
21000
16 000
11 000
6 000
1000
-40

[loTpednsaemas MOLWHOCTbL B
3aBUCUMOCTM OT TeMNepaTypbl
OKpyXatolleli cpeabl

MaccueHan thasa

36 -30 25 -20 15 10 -5 0 5 10 15 20 25 30 35 40

Temnepatypa okpyxatoLueit cpeapl (°C)
[narpamma pacxoga aHepruv npu TemnepaType oKpyxatoLLero Bo3ayxa ot
-40 °C po +40 °C. B cniy4ae pasHOCTV TemnepaTtyp oxnaxaaemMom XUaKoCcTu
1 HapyxHoi 6onee 10 K cxema paboTaeTt B NacCUBHOM pexumMe npu
Temneparype okpyatoLLero Bosayxa meHee +10 °C. B Tom cnyyae, ecnu
Temneparypa OKpy>KatoLLIero Bo3ayxa Bo3pacTaeT, Yunnep asToMaTn4ecku
NepexoauT B aKTUBHbIV PEXUM.

CpaBHeHMe CTOMMOCTH

180 000
M CToMMOCTb NaccuBHO-aKTUBHbBIX YNMNEPOB

160 000 [/ CTOMMOCTb CTaHAAPTHBIX AKTUBHBIX YNTIEPOB

140 000
120 000
100 000

80 000

CtoumocTs (€)

60 000

40 000

20 000

0 -

lop akcnnyaTaumn

OnTtumanbsHasn
3Heproaddek- +

TUBHOCTb

yAao6cTBO

BenukonenHoe

obcnyXuBaHus

Temnepatypsb! B 2008

C

35
B MuH

30 © Make

25

20

5 "
0 -_ - |

5 "
Aus

T T T
®eB  Mapt  Anp Man  Wiowb Wionb  Aer  CeHT  OkT Hos ek

3pecb nokasaHbl cpeaHve Temnepatypbl B lepmanum B 2008 roay. B
TeYeHve NpubnNMU3NTENBLHO NATU MECSILIEB B rof CPEAHss TemnepaTypa
- MeHbLUe Yem +10 °C. Vcnonb3ys nHdopmaLmio n3 anarpammbl
cnesa, Bbl MoxeTe nerko onpeaenuTb, Ckorbko KBT.4 Bbl MoxeTe
C3KOHOMUTB B T€YEHWe OAHOrO rofa, B pesynbrate TOro, YTo Ynnnep
6ynet 5 mecsueB paboTaTb B NACCUBHOM pexuMe.

CpaBHeHWe CTOMMOCTM NaccUBHO-
aKkTMBHbIX Yunnepos Pfannenberg n
CTaHOapTHbIX aKTUBHbIX YWIIEPOB:

OnvicaHune obLLIMX 3aTparT, COCTOALMX U3
3aTpar aNeKTPo3Hepriu, 3aTpar Ha
o6CrnyKnBaHMe v KanuTasbHbIX 3aTpar.

Bo3BpaTt nHBecTuumin o6ecneunBaeTcs
NpakTU4YecKu Yepes ABa roaa.

CHWXeHue uspepxexk
—
= 6e3 Kakux-nubo
KoMnpomuccos!
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CepBuUc U3 ogHUX pyK

HocTynHoCTb

Cepsuc Pfannenberg npegocraBnsieTcs Kak B
TeyeHne paboyero BpeMeHU, Tak 1 BHE ero —
B 3aBUCMMOCTM OT Bawmx notpebHocTen.

[ocTynHOCTb 3anacHbIX YacTeun

Pfannenberg rapaHTupyerT, 4To 3anacHble YacTu K
obopynoBaHWo JOCTYMHbI B MOOON TOYKE 3€MHOMO
Wwapa 1 MoryT OblTb AocTaBrneHbl Bam B ntobyto TOUKY
3eMHOro LWapa Tak ObICTpO, Kak Bbl HyxgaeTech B HUX.

Bpems oTknuka

HesaBuncnmo ot Toro, rae Bbl HyxkgaeTechb B NOMOLLN —
obcnyxmBaHne Pfannenberg goctynHo Bam Bo Bcem
Mupe. BbibepuTe cneumnansHoe cepBrcHoOe 0bCnyxu-
BaHWE M YCTaHOBUTE Halle BpeMs oTknmka. Ecnu Bl
BblibepeTe cepBrcHOE 0OCNyXMBaHME YPOBHS 3, HaLL
CepBUCHBIN TEXHUYECKMI NepcoHan OyaeT Ha Bawem
nponsBoacTee camoe bonbliee B Te4eHne 24 yacos
nocrie Toro, kak Bbl coobLimnm o npobneme.

PaTtudmkauua npoaykra

O dekTrBHbBIE TECTOBBIE NTAGOPATOPUM - MHBECTULIM,
OT KOTOPbIX YKIMOHAOTCS MHOMME KoMnaHun. Vcnonb3ayiite
Ans 3TOro cyulecTsytoLyto nabopatoputo MNcpaHHeHGepr,
YTO NO3BONMT Bam CIKOHOMUTL CUIbl 1 CPeaCcTBa.

o
Pfannenberg

SJ'IeKTpOTeXH MKa ang npombIWNEHHOCTN

MocTaBku ocyLecTBRSOTCA Ha OCHOBE eHeparbHbIX YCIOBUIA 1
CepsucoB ZVEI (LieHTpanbHoe o6beanHue npeanpusiTuia
3MNeKTPOTeXHUYeCKol npombiwneHHocTn ®PIM). Bymara nsrotoeneHa us
oT6eneHon Lenntono3sbl 6e3 xnopa.

€84, edegoy
Shey pyHaNO

YyeOHble KypcChbl

YT106b! YNyYLWNTb NOHUMAHWE ynpaBreHneM MUKPO-
KnumaTta cpeay Balmx coTpyaHUKOB, Mbl Takke
npeanaraem yyebHble Kypcbl. OHM No3BONAT Bawwmm
cnyxatumm 6onee GbICTPO onpenensTs cOon n aaeatb
WM OLIEHKY, MPVHMMAaTb NpaBUibHbIE PELLEeHNs], Koraa
[erio 4oXoauT A0 Novcka HeMcrnpaBHOCTEN U
BO30GHOBEHNS NMPOU3BOACTEA.

YacTtoTa obcnyxuBaHus

[axxe camble HageXHble YCTponCcTBa TpebytoT
perynsipHoro obcnyxusanusi. C MHauBMAyarnbHbIM
CEpPBUCHBLIM 06CNyXMBaHNEM, KOTOPOE ONpeaeneHo
B Bawwem cornaweHnun o6 obenyxnBaHum, Bol Haxo-
antechb B nonHon 6esonacHocTu.

PaspaboTtka npoaykuum

Mony4nTe Bbirogy OT paboTbl KOHCTPYKTOPCKOro
otaena lNdpaHHeHOepr, YTobObI peann3oBaTtb Balum
cobcTBeHHbIE naen. Hanpumep, B paspaboTke kom-
NMOHEHTOB A1 CUCTEM KOHAMLIMOHUPOBAHUSA BO3AYXa,
yrnpaBneHns MUKPOKITMMATOM UIN B CUrHarbHbIX
TEXHOMOrnsX.
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