CneumanucTbl NO KNUMarT-
KOHTPOJSIO LLeHAT HaAeXHOCTb

Yunnepbl Pfannenberg nocnegHero nokoneHus
Yunnepsol - UspaHue 11.0

A
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‘H' OnekTpoTEXHMKA ANS NPOMBbILLIEHHOCTM

COMPETENCE



Pfannenberg — 50 net Tpaanuunn
B YNPaBneHNN KNnMaToMm




OT BEHTUNATOPOB C (hUNLTPOM K Yuinepam

Bonble yem 50 net Hasag OTTo NdpaHHeHGepr n3obpen
BEHTUNSATOP € ounbTpom B epmanHmm, 4To caenano

€ro ocHoBaTefneM KnMmMaT-KoHTpons Ans
anekTpoTexHudeckux wkadgos. CerogHa Pfannenberg
GmbH paboTtaeT B 06nactu KNMMaT-KOHTPOSS Mo BCEMY
MUpY — B 42 cTpaHax Ha LIEeCTN KOHTUHEHTAaX.

OpHako, KOMMaHuUsi He TONbKO NpeacTaBneHa BO BCEM
MUpe, HO Takxke M NpegnaraeT BeCb AvanasoH
WHAYCTPUanbHOro KNMMaT-KOHTPOSS U3 OQHOro
NCTOYHMKA: BEHTUIATOPbI C (OUNBTPOM, KOHOMLNOHEPSI,
HarpeBaTenu, TepMocTaThbl, YANNepPbl U MHOToe Apyroe.

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

MoaTomy Bce NpoOAyKThl, NPOU3BOACTBEHHbIE METOAbI U
YCIyr1 COOTBETCTBYIOT 3TOMY npuHumny. Pfannenberg
GmbH nocTosHHO yrny4yLlLaeT CBOK NPOAYKLUUIO U
Npon3BOACTBEHHbIE METOAbI, MPUAEPXKNBASCL B Nep-
CMEeKTMBHbIX paspaboTkax 1 AanbHenweM pa3smuTnm
OeBU3a KOMMNaHWK:

,DE30MacHOCTb Yenoseka, 0bopyaoBaHus u
OKpyxatoLen cpeapl.”

Mpoun3BoaCTBEHHbIE YNNEPLI - MPOAYKLUS, KOTopasi
ypesBblvalriHO BaxkHa anga Pfannenberg. Haw Gorateii-
LUMIA OMbIT B 3TOM 06MacTn rapaHTUpyeT NpekpacHble
KOHdMrypauum anst NpMeHeHn B BbICOKOTEXHOMOMNY-
HOM MaLwwmnHocTpoeHnn. OCHOBHOE MEeCTO MPOU3BOACTBA
ynnnepoB Haxogutcs B duaeHue, Ntanusa. ABContoTHO
HOBOE NPOM3BOACTBO cyLlecTByeT B byddano,
Hito-Mopke, CLUA. : .y

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




Hunnepe! Plannenbelg I

Mbl uMeeM GoraTtbin OnbIT CO34aHUA YNINepoB
ANA BCeX oTpacsie NPoOMbILLUIIEHHOCTH

CneunanucTtbl B oxnaxaeHun ana noodbix ﬂpVIMeHeHVIVI

Mebl nosnumoHnpyem cebs1 Kak NoCTaBLLNKOB YnnnepoB and Bcex OTpacne|7| NMPOMBbILLNTEHHOCTW. CT1aB HaWNM KITUEHTOM,
Bbl nony4ymuTe Bblrogy OT UCMNOJ1b30BAHUA KaK Hallero MHOroyieTHero onbita v NpPpakTUK1 B CUCTEMaX OXInaXKaeHu4d, Tak 1
OT Hallero mexxayHapoaHOoro npucyTcTBuA, KOTOPOE rapaHTUpyeT HaaexXHyr n 6bICprIO JTIOTUCTUKY.

ConHe4Hasa n BeTpO
- 9HepreTuka

OnpegeneHHo 3Ta obnactb
BbIpaboTKM 3Heprum
pedyeT cepbe3HbiX
YCUI1M no

CTtaHku

B coBpeMeHHbIX TEXHONMOrMYeCcKmX
npoveccax TpebyeTcs BbICOKoe
Ka4yecTBO Aake Npw BbICOKNX
TEMMepaTypax OKpy>KatoLLEero
BO3ayXa. TexHorormyeckme nmHumn
He [OIMKHbI NEPerpeBaThCs, MHaye
TOYHOCTb MPOLIECCOB HE CMOXET
ObITb cobntogeHa Bo Bpemst
NPOn3BOACTBa pPasfiMyHON
npoayKunn. VIMEHHo 3TO BblCOKOE
TEXHUYECKOE KayeCcTBO NpoayKTOB
OTNMYAET HEMELIKYIO pa3paboTky 1
MOMOraeT yAOCTOBEPUTLCS, YTO
NPOV3BOAUTENN CTAHKOB MOTYT
YMNpOYUTL CBOE BeAyLlee
MoNoXXeHNe Ha MUPOBOM PbIHKE.




MHAMBMﬂyaﬂbele peweHud

PaanunyHble TexHonornyeckme nporeccbl 06paboTku nnacTMace
(NnuTbe noa faBneHveM, BbiayBHOE (hOPMOBaHMe, ropsayee
dopMoBaHue, 3KCTPY3ns U T.40.) TPEOYHOT OXITaXKAEHMS C TOYHO-
CTblO NogaepxaHus Temnepatypbl oT + 2 o = 0,5 K. Yunnepesl
Pfannenberg B cocTosiHumn yaoBneTBOpuTL 3TM TpeboBaHMaM

BO BCeX NpuKnagHbIX obnacTtsax.

Nasep

CoBpeMeHeHHbIe Na3epHble CUCTEMbI PE3aHNS Y MapKUPOBKU
JOIKHbI paboTaTb GbICTPO, TOYHO M 9KOHOMHO. Koraa peyb naet
0 BbICOKO3(PEKTMBHbIX fasepax, To 3Ha4MMbIM (DaKTOPOM
SBNSAETCA NOCTOsIHHAA TeMnepaTypa oxnaxaeHus. Jaxe
HebGornbLLOE OTKIOHEeHMEe TeMNepaTypbl MOXET NMPUBECTU K
MorpeLlHoCTsIM, U1, cnedoBaTenbHO, NOTEPSIM LIEHHOTO Cbipbsl B
npouecce ob6paboTku.

CTaHKu

MpuBOA COBPEMEHHOIO CTaHKa AOIMKEH CTPOro
obecneynBaTb TOYHOCTb M CKOPOCTb PaboThl.
CneumanbHo gnst aToro 6binm paspaboTaHbl
BOZOOXMaXaaeMble nNpuBogbl. ATU NpUBOAbI
TpeOyloT NOCTOSIHHOIO U HaZEXHOro
oXNaxaeHus.

>

NMuweBasn NMPOMBbLILUJIEHHOCTb

YToObl NPON3BECTY BbICLLIEE KAYECTBO AN KOHEYHbIX MOJb:
crnepys 3a caMbIMU CTPOrMMU TEXHUYECKUMI TPEOOBaHMAM
oxrnaxgeHue TpebyeTcs BO MHOMMX 0bracTsax NULLEBOW

NMPOMBbILLIIEHHOCTU, KakK B MPOM3BOACTBE, TaK U B yMaKoBKe Mp




Hunnept! Prannenbelg B 000

KnneHTbl nony4alotT npuoObLISIb OT HaLUNX
3¢ peKTUBHLIX 1 COBPEMEHHbIX YUISIepoB

Koraa meno gpoxogut o qyunnepos AnsA NnpoMbIilieHHOro npumeHeHusA Bbl He OOMKHbI
naoTn Ha KOMNPOMUCCbI

Ecnu Bbl xoTuTe GbITb OOHUM U3 BedyLMX NOCTaBLMKOB 060pyAoBaHUs B 06MNacTy NPOMbILLNIEHHOTO OXaXaeHus,
Bbl He TONMbKO AOMKHbI NPEanoXNUTb BbICOKOKa4YECTBEHHbIN MPOAYKT, HO U YCTAHOBUTL XOPOLUME OTHOLLEHMS CO
CBOMMM KNueHTamu, 6asmpytoLmecs Ha rnybokom napTHepPCTBE W NpegocTaBrsllue BLIrody, Kotopas
onpenensieTcs AyxXoM ToBapuLLEeCTBa. TpeByoTca CamMble COBEPLUEHHbIE TEXHOMOMKU, MHHOBaLUM U AoBepue,
YTOObI UMETb BO3MOXHOCTb NpeanaraTb NPeBOCXOAHbBIE YCIYIM U OBMEHUBATLCS OMbITOM.

npOVI3BOp,CTBO NPOMbILWIeHHbIX Yunnepos

Pfannenberg gencreyeT B pasnnyHbIX CEKTOPax MPOMbILLNIEHHOCTH,
W Yunnepbl UCMNonNb3ykTcs BO BCeM Mupe. 1o 3Ton NpuynHe Mol
ncnonb3yemMm matepuarbl 1 KOMAIOHEHTbI BbicLuero kadyectsa. OHu
cOenaHbl CornacHoO cambiM BbICOKMM cTaHaapTaMm. [Ins Bac, kak
HalLero KnueHTa, 9To 03HavaeT, Npexae Bcero, onTMMarnbHyo
HagexXHoCTb Ang Ballero npumeHeHus. = .

BeHTUNATOPLI OT CaMbIX U3BECTHbIX B MUpe
npousBoauTenen

OnNTUMU3NPOBaHHLIE TEMNSIO0OMEHHUKN



CTporum KOHTpOJsib 3a NpPoLLEeCcCoM
npousBoAcTBa

e = b i
BblicokokayecTBeHHbIe KoMnneKkTyruwue

,A\




Yunnepbl Pfannenberg

NMpomMbIWwNeHHble Yyunnepsbl
Anst noobbix TpedboBaHUN

Pfannenberg npegnaraetr Bam abconoTHO ngeanbHoe pelleHne - OT KOMNAaKTHbIX
YUNNEpPOB A0 OXNAXAEHUS LeNoro NPOMbILLIIEHHOro NpeanpuUATUs

Rack: komnakTHbIV gu3anH 3Toro Ynnnepa no3sonser
€ro BCTpamBaTb B CaMbli LUMPOKUIA P CTAHKOB 1 060-
pygoBaHusi. ATo genaet cepuo Rack ontumManbHbIM
peLueHreM s Tex, KoMy TpebyroTcst HebornbLune
MOLLHOCTU OXNaXXaeHUs1.

EB: cepus EB 6bina cneumnanbHo paspabotaHa ons
NPUMEHEHWIA, KOTOpble TPeOYT YCTOMUYMBOIO TeMnepa-
TypHOro KoHTponsi. O6opyaoBaHHbIE NporpamMmmupye-
MbIM YNpaBnsitoLWLMM MogyneM, 3T yCTpoMUCTBa MOryT
NCNonb30BaThCsl, YTOObI peann3oBaTb ManeHbKUN
rmcTepesnc TemnepaTypbl OXNaXaaeMom XUOKOCTU.

B cnyyae Heob6XoAMMOCTM KOHTPONMPOBATh PYHKLIMK
yunnepa, UCNonb3yeTcs yNpasnsoLwmniA MOaYb C

XUIOKOKPUCTANIMYECKUM OMCMINEEM, HA KOTOPOM
BbICBEYMBaIOTCHA Tpebyemble napameTpbl paboTbl.

HK: cepusi HK Gbina paspaboTtaHa Anga BHyTPEHHEN 1
Hapy>kHOWM YCTaHOBKM A5 OXNaXOeHUsi BOAbl, Macna
1 3MyrbCuiA. ATW YCTPONCTBA NpeqHa3HaveHbl Ans
aBTOMAaTM4YECKOro pexvma paboTbl.

AR: cepus AR - aT0 peLLeHre ang npoLecca OXnaxaeHus
anekTpoTexHuyecknx wkagos. Cepust AR obecneunBaet
OTPOMHYI0 TMOKOCTb HE3ABUCMMO OT U3rOTOBUTENS
3MNEKTPOTEXHMYECKOTO LKada.

VLV: MNpegnaraetcsa Kak MHAMBUAYyanbHOE peLleHne
COrmnacHo onpegeneHHbIM TEXHUYECKUM TpeboBaHNSIM.

KpaTkun 0630p Hawen nporpaMmmMmbl NPOU3BOACTBA YUIsepoB

Rack
1-2,4 kBt

EB Boga/macno

HK Boga/macno

VLV vHanBuayarnbHble pelueHus

T —————

0BT 10 000 BT 20 000 BT 30 000 BT

40 000 BT

50 000 Bt 60 000 BT 70 000 B




Haw otgoen npoekTMpoBaHusi pacLeHUBaeT cne-
LManbHble 3anpochkl KakK XenaHHylo npobnemy

HecmoTpsi Ha TO, YTO HaLUM CepUHbIE YNNNEPBl OTBEYatoT
COBPEMEHHbIM MHAYCTPUanbHbIM CTaH4apTam, KOMNaHus
Pfannenberg nocTOsiHHO COBEPLUEHCTBYET CBOIO NMPOAYKLNIO,
OTKIMKasiCb Ha pacTyLine TepboBaHUs COBPEMEHHOIO NPOU3-
BOACTBA, B MEPBY0 o4epenb, B 06ractu dHeproadPeKTUBHO-
CTV U 3aWnThl KNuMara.

MHorve vHouBMayarnbHble 3a4a4um NOABNACTHbI HALLEMY
COBPEMEHHOMY KOHCTPYKTOPCKOMY OTAENy — MHOTromneTHUM
ONbIT U KOMMNJIEKC 0O0PyAOBaHMS NS UCCNEAOBaHMIN 1 pa3pa-
©OTKM NO3BONSOT NPUHMMAaTb MHHOBALMOHHbIE PELLEHUS.




Hunnept! Plannenbesg R

FeHepanbHbIM NfaH NoBbiWeHNUA 3P PEeKTUBHOCTH

Hawa cdomnnococusn — 3abora o Bawem dyayuiem

dunocodums Pfannenberg 3akntoyaeTcs B TOM, YTO Mbl CTapaemcsi MakcMMaribHbiM 06pa3om pa3peLunTb
npobrnemMbl Nonb3oBaTenemn, ¢ y4eToM 3KOHOMUYECKON 3D EKTUBHOCTU. ITO HAYMHAETCS BO Bpems dhasbl
nnaHMpOBaHUA 1 NMPOLOIKAETCS NOCne BBOAA Ynnnepa B akcnnyataumo. Kpome toro Pfannenberg - oguH 13
HEMHOIMX NMOCTaBLUMKOB, KOTOPbIE MOTYT NOCTaBMAATh 3aKOHYEHHOE TEXHUYECKOE pELLEeHne, TO eCTb HE TOMNbKO
YUnNnep, HO M MOJHY CUCTEMY oxnaxaeHust Ansa Bawero obopygoBaHus.

MpeanpopaxHas NOAroTOBKa HyxHblil NPOAYKT B HY)KHOe BpeMsi — B KomnaHuy Pfannenberg,
obcnyxrBaHe HauMHaeTCs paHbLLe NoCTaBku 06opyaoBaHus. AHanM3 0enoBow cpeapbl, Lenem un
TEXHOMOrM, KOTOPYIO MMEET B HaNM4Ynn Nonb3oBaTterb, ABNAETCA HalWMM BKNagoM B XM3HECNocobHoe
N ycneLHoe COTPyAHNYECTBO.

KoHuenTyanbHbIA AW3aWH [u3aiH, KOTOPbI OTIMYHO NPUCTIOCOBEH K
Bawemy npumeHeHuto.

MoHTax n nycko-Hanaaka Pfannenberg npeanaraet nogaepxky
B MOHTaXe 1 Mycko-Hanagke 4ymnnepos Ha Balwuem npovssoacTse.
OT0 rapaHTMpyeT 6ecnpobnemHeIn 3anyck 1 cnocobcTeyeT
YBENUYEHMIO CpoKa CryX0Obl Ynnnepa.

ObyuyeHue un obenyxuBaHue OB6yyeHne, NPOBOANMOE
cneunanuctamm Pfannenberg, B coveTaHum ¢ ycnyramm no
MOHTaXy, Hanagke n obCny>XMBaHuto, rapaHTUPYHOT Kak
YCTONYMBOCTb Balumx npon3BoACcTBEHHbIX NPOLECCOB, Tak U
Bonee ANVIHHBIN CPOK CrYXObl.

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

HapexHocTb Bonblue yem 20 ner onbiTa B NPOM3BOACTBE CUCTEM
OXMaXXAeHWUs! N UCMONb30BaHNE BbICOKOKAYECTBEHHbLIX KOMMMEKTYHOLLMX
rapaHTUpyrT 60MbLIOM CPOK CNYXObl M BONbLUY BENNYMHY HAapaboTKM Ha
otkas (MTBF).

Yno6eTBo 06CnyKnBaHUA MuHnvansHoe Bpemsi nposeaeHus pemoHTta (MTTR) 1 camoe kopoTkoe
Bpems, HeoBXoaAVMMOe ANs 3aMeHbl YCTPONCTBA, AOCTUraeTcs 3a CYeT AOCTYNHOCTM CTaHAapPTU30BaHHbIX
3anacHbIX YacTen 1 NPeKkpacHo NPOAYMaHHON KOHLEMNLMM N apXUTEKTYPbI HALLMX YinnepoB. ITo
MUHUMM3MPYeET Balum 3aTpaTtbl HAa PEMOHT U MPOCTOMN.

Bbiroga: MUHUMU3aUuunA PUCKa U CHNXeHne n3aepxek

leHepanbHbI NnaH Pfannenberg, kak onvcaHo
Bbllle, NpeanaraeT peLlatoLLyto BbIrogy Ans us-
rotToBuTenen 1 nonb3osartenen. 3T0 NPOMCXOauT
n3-3a TOro, YTo ycunusimum komnanum Pfannenberg
obLas CTOMMOCTb BalUMX KOMMOHEHTOB 3Ha4un-
TenNbHO YMEHbLLIAETCS, B TO BPEMS Kak BO3BpaT
WHBECTMLMIA B NPOMN3BOACTBO YCKOPSIETCA.

ROI




HoBble £COOL naccuBHO-aKTUBHbLIE Ynnnepbl OT

Pfannenberg

HoBoe nokoneHne NaccuBHbLIX/aKTUBHBLIX YNIIEPOB O0bnagatoT BCEMU NpenMyLLecTBaMm Halen koHuenumum ECOO0L:

- 3alUmTa oKpyxatoLlern cpeabl
- 9¢phEKTUBHOCTL NCNONb30BaHUS SHEPTUN
- NIErKOCTb B yNpaBneHun n ob6CcnyKmBaHmm

VIMEHHO NO3TOMY OHM MapKMpPOBaHbl Halweln am6nemon ECOOL.

Hawwm yunnepbl C NaCCUBHO-aKTUBHbLIM oXnaxXgeHuem o6nagaroT HeOXKNAAHHbIM

norteHuuarniom SHGPFOCGGPE)KEHVIH

Hwxe mbl faem Bam xopolunii npumep BO3MOXHOW 3KOHOMUM Npu Ucrnons3oBaHum Pfannenberg

£COO0L naccuBHO-aKTMBHOIO Ynnnepa:

Pfannenberg ECOOL/VLV
naccMBHO-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

[loTpedbnaemMan MOWHOCTb B
3aBUCUMMOCTU OT TeMnepaTypbl
OKpyXarolleli cpefbl

MaccurHan dasza

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

Temnepatypa okpyxatoLueit cpeapl (°C)
[narpamma pacxoga sHeprum npu Temneparype okpyxaroLLero Bosgyxa ot
-40 °C po +40 °C. B cniyyae pasHOCTV TemnepaTtyp oxnaxaaemMom XUaKocTu
1 HapyxHoi 6onee 10 K cxema paboTaeTt B NacCUBHOM pexuMe npu
Temneparype okpyxatoLLero Bosayxa meHee +10 °C. B Tom cnyyae, ecnu
Temneparypa OKpy>KatoLLIero Bo3ayxa Bo3pacTaeT, Ynnnep asToMaTn4ecku
NepexoauT B aKTUBHbIV PEXUM.

CpaBHeHMe CTOMMOCTH

180 000
B 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 -

lFop akcnnyaTaumn

OnTtumanbsHas
3Heproadek- +

TUBHOCTb

ynao6cTBO

BenukonenHoe

obcnyXuBaHus

Temnepatypsbl B 2008
°C
35
30

25

20

T T T
®eB  Mapt  Anp Man  Wiowb Wionb  Ar  CeHT  OkT Hos

3pecb nokasaHbl cpeaHue Temnepatypbl B lepmanuu B 2008 roay. B
TeYeHve NpubnMU3NMTENbLHO NATU MECSILIEB B rof CPEAHSsS TemnepaTypa
- MeHbLUe Yem +10 °C. Vcnonb3ys nHdopmaLmio n3 anarpammbl
cnesa, Bbl MoxeTe nerko onpeaennTb, Ckorbko KBT.4 Bbl MoxeTe
C3KOHOMUTB B T€YEHME OAHOrO rofa, B pesynbrate TOro, YTo Ynnnep
6ynet 5 mecsLeB paboTaTb B NACCUBHOM pexXuMe.

CpaBHeHWe CTOMMOCTM NacCUBHO-
aKkTMBHbIX Yunnepos Pfannenberg n
CTaHOapTHbIX aKTUBHbIX YWIEPOB:

OnvicaHune obLIMX 3aTpaT, COCTOALMX U3
3aTpar aneKTPpo3Heprim, 3aTpar Ha
o6CnyKnBaHMe 1 KanuTasbHbIX 3aTpar.

Bo3BpaTt nHBecTuumin o6ecneunBaeTcs
NpaKkTUYecKu Yepes ABa roaa.

CHWXeHue uspepxexk
—
= 06e3 Kakux-nubo
KoMnpomuccoB!




CepBuUC U3 ogHUX pPYK

HocTynHoCTb

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

[ ocTynHOCTb 3anacHbIX YacTeun

Pfannenberg rapaHTupyert, 4To 3anacHble YacTu K
o6opyaoBaHUio 4OCTYMHbI B M0G0 TOUKe 3€MHOro
Wwapa 1 MoryT ObITb AocTaBrneHbl Bam B ntobyto TOUKyY
3eMHOro LWapa Tak ObICTpO, Kak Bbl HyxgaeTech B HUX.

Bpems oTknuka

HesaBuncnmo ot Toro, rae Bbl HyxkgaeTecb B NOMOLLN —
obcnyxmeaHne Pfannenberg goctynHo Bam Bo Bcem
Mupe. BbibepuTe cneumnansHoe cepBncHoOe 0bCnyxu-
BaHWE N YCTaHOBUTE Halle BpeMs oTknuka. Ecnv Bl
BblibepeTe cepBrCcHOE 0OCNyXMBaHWE YPOBHS 3, HaLL
CepBUCHbIN TEXHUYECKMI NepcoHan OyaeT Ha Bawem
nponseoacTee camoe bonbllee B Te4eHne 24 yacos
nocrie Toro, kak Bbl coobLimnm o npobneme.

PaTtudmkauua npoaykra

O dekTrBHbBIE TECTOBBIE NTAGOPATOPUM - MHBECTULIMM,
OT KOTOPbIX YKIMOHAOTCS MHOTME koMnaHun. Mcnonbayiite
Ans 3TOro cyulecTsytoLyto nabopatoputo MNcpaHHeHGepr,
4YTO NO3BONMT Bam C3KOHOMUTL CUIbl U CPeACTBa.

o
Pfannenberg

OneKkTpoTeXHMKA Ans MPOMbILLIEHHOCTH

00O «[MdpaHHeHGepr»

Jlomanas yn., a.5 nuT.A. ocpuc 218

196084, CaHkt-lNeTepbypr

Ten. +7 812 648 81 06 - d®akc +7 812 387 52 44
info@pfannenberg.ru - www.pfannenberg.ru

MocTaBkM OCyLLECTBNAOTCA Ha OCHOBE eHeparnbHbIX YCrnoBuii n CepBucos
ZVEI (LleHTpanbHoe o6beanHve npeanpusiTuii 3NeKTpoTEXHUYECKOM
npomebiwwreHHocTn ®PI). Bymara narotoBrneHa 13 ot6eneHoi Lennonosbl
6e3 xnopa.

YyeOHble KypcChbl

YT106bl YNyYLWNTb NOHUMAHWE ynpaBreHneM MUKPO-
KnumaTta cpeay Balumx coTpyaHUKOB, Mbl Takke
npeanaraem yyebHble Kypcbl. OHM No3BONAT Bawwmm
cnyxatmm 6onee GbICTPO onpenensTe cbon n aaeatb
UM OLIEHKY, MPWHMMAaTb NpaBUibHbIE PELLEeHNs], Koraa
[erio 4oXoauT A0 Movcka HeMcrnpaBHOCTEN U
BO30GHOBMEHNS NMPOU3BOACTEA.

YacTtoTa obcnyxusaHus

[axxe camble HageXHble YCTponCcTBa TpebytoT
perynsipHoro obcnyxusanusi. C MHauBMAyarnbHbIM
CepBUCHBbIM 0OCMYXXMBaHWEM, KOTOPOE OnpeaeneHo
B Bawwem cornaweHnun o6 obenyxmnBaHum, Bol Haxo-
antechb B nonHon 6esonacHocTu.

PaspaboTtka npoaykuumu

Mony4ynTe Bbirogy OT paboTbl KOHCTPYKTOPCKOro
otaena lNdaHHeHbepr, 4TobbI peanm3oBaTtb Balum
cobcTBeHHbIE naen. Hanpumep, B paspaboTke kom-
NMOHEHTOB A1 CUCTEM KOHAMLIMOHUPOBAHUS BO3AYXa,
yrnpaBneHnst MUKPOKITMMATOM UIN B CUrHarbHbIX
TEXHOMOrUsX.



