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Many managers assume that a good technology can ensure effective execution. It can't.
That's because most managers work within a business unit, function, region or product line.
Companywide systems, by definition, are executed across organizational units. Local managers
can't take responsibility for the design or improvement of such enterprise processes.

Somebody needs to own this responsibility. Thus, top executives must name an executive
who will be accountable for every enterprise process, and who has the political clout to evercom
resistance. A committee is not capable of such oversight.

Question No. 4

Is electronic data empowering your people or controlling them?

For most companies, the great advantage of the digital revolution is the data they can now
collect. They know the minutey-minute electricity usage and the names and buying patterns of
shoppers who buy diapers; they know how much more soup gets sold if they drop the price by 10
cents, or what arguments work best when a life-insurance agent cold-calls a prospective customer.

All that data can lead companies down two very different paths. First, it can help push
decision making down to front-line employees. Alternatively, it can be used to centralizerdecisio
making and monitor employee performance.

Evidence indicates that the former approach offers benefits for both companies and
employees.

When companies use data to control people, the assumption is that all the good thinking
happens at the top of the organization. By contrast, relying more on operating-level people to make
fact-based decisions creates smarter, more innovative organizations.

The digital revolution is not just text book theory or industry hype - it is a real and present
force that is already transforming the way that we conduct business and the way that we live, and
we are just at the beginning...
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CUCTEMBI ERP B YIIPABJIEHUU ITPEAINNPUATUSMUA MAJIOTI'O BUBHECA

K. E. latibosa, Y. H. [{loneux
(2. Tomck, Tomckuii nonumexHuyeckull yHugepcument)

ERP SYSTEMSIN MANAGEMENT SMALL BUSINESSES

K. E. Daybova, I.N.Dolgikh
(c.Tomsk, Tomsk PolytechnilUniversity)

The increase in efficiency of small businesses leads to automatization of all management
processes, and, as a result, introduction of ERP system. Meanwhile the questions of cost of this
system, terms of its introduction and its profitability are arising.

Enterprise Resource Planning SystdfRIP) - cucrema ynpaieHus: pecypcaMmi KOMITaHHH,
KOTOpasi BHEJIPSETCSA JJIsl TOro, 4YTOObl OOBEAMHUTH BCE MOJAPA3JCICHHUS KOMIIAHHU, BCE
ynpasjieHYeckue (QyHKIMM M pabouue MpOIecchl B OJHOH KOPIOPATUBHOM KOMIIBIOTEPHON
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cucreme. ERP— 310 nHTErprpoBaHHbIe KOMIBIOTEPHBIE IPOIPAMMBI, (YHKIIUEH KOTOPBIX SIBJIAETCS
aBTOMATHYECKOE IUIAHUPOBaHME pa0OThl NpeAnpusTHs. JlaHHbIE CHUCTEMBI SIBISIOT COOOH
CTpaTeruio, KOTopas ONTUMM3UPYET NPOU3BOACTBO, ONEPALUH, TPYLOBbIE U (PUHAHCOBBIE PECYPCHI
OPENpUsATHs C TIOMOLIbIO MaKeTa MPUKIATHOTO IMPOrpaMMHOTO oOecreyeHus. Takoil mMmaker
IIPEJOCTABIIAET €AUHYIO0 MOJIEINIb IIPOLIECCOB U JAHHBIX BO BCeX cepax AesTeIbHOCTH.

JIro6ass 3 cucrem ERP — cpenctBo mosbimenus 3¢)(heKTUBHOCTH yNpaBiIeHUs, IPUHATUS
IPAaBUIbHBIX CTPATETMYECKUX M TAKTUUYECKUX PEIICHUH Ha OCHOBE HPEJOCTaBIIAEMON 3TOMN
CHCTEMOW CBOEBPEMEHHOM W JOCTOBepHON uHpopmanuu. OHa TO3BOJISET BECTH €IUHYIO 0asy
JAHHBIX 10 BCEM MOJpPAa3JEeNEeHUsAM M 3ajJadaM, I03TOMY JOCTyN K HMH(pOpMalUU CTaHOBUTCA
poIe, a moapa3AciieHus OIy4aroT BO3MOKHOCTh OOMEHHUBATHCS NH(DOPMAIIHEH.

Oynkuuonan ERP cucrembl npon3BoACTBEHHOrO MPEANPHUATHS CYIIECTBEHHO OTJIMYAETCS
OT CHCTEMBI, HEOOXOAUMOW TOPTOBIIE WK OIOJHKETHBIM OpTraHU3aIMiIM, IO3TOMY OHH CTPOSTCS TI0
MOJIyJIbHOMY IIPUHLIUITY.

B o6mem Bune ERP cucteMsl BBIONHSAIOT crieaytonme (yHKINN:

- BE€JICHHE KOHCTPYKTOPCKHMX U TEXHOJOTHYECKUX CreUU(PUKALHMA, ONpeAessIoIINUX COCTaB
MIPOU3BOIMMBIX M3JIENIAN, a TaKKe MaTepHalibHBbIE PECYPChl U OINEpalnu, HEOOXOAUMBIEC AJISI €T
U3TOTOBJICHMS,

- (hopMupoBaHHE TUIAHOB MPOJAXK U MMPOU3BOICTBA;

- IUTAaHUPOBaHHME MOTPEOHOCTEH B MaTepHajaX M KOMIUIEKTYIOIIHUX, CPOKOB M 0OBEMOB
MIOCTABOK JUISI BBITIOJTHEHUS TJIaHA TTPOM3BOJICTBA MPOYKIINH;

- ymOpaBJleHHME  3alacaMM M 3aKylIKaMd:  BEJEHME  JIOTOBOPOB,  pealu3alus
[EHTPAIM30BaHHBIX 3aKYTOK, 00OECIIEYeHNE YUeTa M ONTUMHU3AIUH CKIIQJICKUX M [IEXOBBIX 3aI1acoB;

- yIpaBJIeHUE OTHOIIECHUSIMH C KJIHMEHTaMH;

- IUTAHUPOBAHHUE IPOU3BOJCTBEHHBIX MOIIHOCTEH OT YKPYHMHEHHOTO IJIAHWPOBAHUS JI0
MCIOJIb30BAaHUS OTAEIBHBIX CTAHKOB U 000PYIOBaHMS;

- OmepaTWBHOE ymIpaBieHHe (pUHAaHCaMHM, BKIIOYAs COCTAaBIICHHE (HMHAHCOBOTO IUIaHA U
OCYILLIECTBJICHHME KOHTPOJS €ro HCIOJHEHMs, (UHAHCOBBIH W  YNPABICHUYECKUH  yUer,
010/ KETUPOBAHNE;

- (opmupoBaHue (PMHAHCOBOMW, HAJIOTOBOM U yIpaBieH4ecKoi oTueTHOCTH, MCDO:

- yIpaBJIeHHE TPOEKTaMH, BKIIIOYAsl TUTAHUPOBAHHE STAllOB M PECYpPCOB, HEOOXOIMMBIX
IS MX pealu3alny;

- yIpaBiieHUE TPYAOBBIMH PECYPCaMH.

[To ouenkam skcmepToB BHenpeHue ERP mozBosiser noOuthest ymeHbLIeHHS 00BEMOB
HE3aBEPIICHHOTO NPOM3BOJACTBA HA 45%, CHWKECHUS ONEPAIMOHHBIX M YIPABICHUECKUX 3aTpaT B
cpeaneM Ha 15%, xommepueckux — Ha 35%, BbICBOOOXKIEHHsS OOOpOTHBIX cpenctB Ao 20%,
MOBBIIICHUS POU3BOUTENILHOCTH Tpyaa 10 30%.[1]

N3nauvansHo cuctembl ERP paspabatsiBanuchk as kpynHoro 6usHeca. B HacTosiiee Bpems
OCHOBHBIMH HWTPOKAMH Ha POCCHICKOM DPBIHKE HHTETPUPOBAHHBIX cHCTeM sBIstoTCs: SAP AG
(40% peiaka, Owmckuit  HedTenepepabateiBatomuii  3aBox), Oracle (Marnuroropckwuii
MeTauTyprudeckuii komounat), Baan (Hwkdapm), ROSS Systems (Alcoa CSI Vostok), SYMIX
(Boponexckas konaurepckas ¢adpuka), [IAPYC (6romxernbie opranuzanun), I'anakruka (OAO
«Pycckuii mpoAyKT»). PBIHOK IMOCTaBIIMKOB WHTETPHPOBAHHBIX CHCTEM Ui Maloro Ou3Heca
npencrasien kommanusmu: SAP (cucrema Business One), Microsoftucrema Microsoft CRM),
1C (cucrema Ynpasnenue npeanpusituem), AVA ERPu npyrue.[2]

CormacHo mpoBelneHHBIM HccienoBanusM Panorama Consulting GroupiaBHeIMU
npeumymiectBaMu oT BHenapeHus ERP cucrem sBastorcs noctynHocts uHpopmauuu (75%
PECIIOHJICHTOB), pACIIMPEHHE TMPOLECCOB B3aUMOAEWUCTBUS BHYTpH opranuzauuu (60%),
COKpalleHHe BpeMeHHM BbINOMHEHUs 3anad (38%), ymydileHue B3aUMOJEUCTBUS C KIHMEHTaMHU
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(35%), cHmxeHue omepanuOHHBIX pacxoaoB (35%), cumxenue IT-3atpar (31%), ynyuiieHue
B3anMoJieiicTBus ¢ moctaBmukamu (30%) .[1]

HecmoTps Ha oueBHIHBIE TOCTOMHCTBA, BHenpeHue cucteM ERP necer u ompenenennbie
poOJIEMBI i PUCKH, 0COOEHHO aKTyalbHbIE I MAJIOTO OM3HEca:

- HeoOXOJIUMOCTb PEHMHKUPHUHTa OU3HEC-TIPOLIECCOB;

- BBICOKAsi CTOMMOCTh CHCTEMBI;

- 3arpaThl Ha BHEJIpEHHE U TEeKyIllyr mnojaepxkky ERP comocraBumbl cO CTOMMOCTBIO
CcaMOH JIMILICH3UH;

- JUINTENbHBIN CPOK OKYIIaeMOCTH 3aTpart.

Pa3zpaboTka m1000r0 MpOrpaMMHOIO HPOAYKTa OCHOBAaHA Ha OIPENEICHHOM aIrOPHTME,
MO3TOMY MpPU BHEAPEHUH THUIIOBOW CHCTEMBI, pealu3ylolleld pa3iudyHble OU3HEC-TPOLIECCHI,
Heo0X0uMO OO0 M3MEHSITh MPOTPAMMHBIA MPOAYKT, JINOO CTaHAAPTH3UPOBATH CYIICCTBYIOIIUE
ousHec-npoueccel ox ERP. B cnydyae BHeceHUS 3HAUMTENbHBIX WHAWBHUIYABbHBIX HACTPOEK U
W3MEHCHUH B IIPOrPaMMy, COITPOBOXKICHUEM CHCTEMbI HY)KHO OYJIET 3aHUMAThCSl CAMOCTOSITEIILHO,
MOCKOJIbKY CTaHJAapTHbIE OOHOBIIEHHS OT pa3paboTuMKa NporpamMMmbl He OYIyT YYHUTHIBATh
BHECEHHBIC U3MCHCHUS B KOH(HUTyparuio. ITO MOKET 3HAYUTEIILHO YBEIMYUTh TEKYIIUE 3aTPAThI
[0 COMPOBOXKJICHUIO CHUCTEMBL. AJbTEpHATHBA — TEPECTPOUTH OU3HEC-TIPOLIECCHl COTJIACHO
anroputmy, 3anoxkeHHomy B ERP cucteme.

[To uenoBomy kputeputo ERP cructemMbl MOXXHO pa3ienuTh Ha TPHU TPYMIbBI: CUCTEMBI CO
cpenneii croumocthio 10 200 ThIC.$ — Mg mamoro OmsHeca, or 300 Teic. 10 900 TBHIC.$ — MIA
cpeiHero OW3Heca, U CUCTEMbl CTOMMOCTBHIO CBbIIe 1 MiH.$ — mns kpymHoro OusHeca. OOrmas
BEJIMYMHA IMOHECCHHBIX 3aTpPaT, CBSA3aHHBIX C MPHOOPETEHUEM TaKOW MHTETPHUPOBAHHOW CHCTEMBI,
3aBHCHUT OT COCTaBa MPOrPaMMHOIO MaKeTa U OT KOJMYECTBA OIUIAYEHHBIX JIMIEH3UN, KaKI0€ M3
KOTOPBIX MTO3BOJISIET aBTOMATH3UPOBATH TOJIBKO OJHO paboyee MeCTo.

Hanpumep, croumocts 1 munensun AVA ERP cocraBnser 30 Thic.pyOneit, oOrmas
CTOMMOCTh BCEX MOJyJIeH CHCTEMBbI (IMPOHW3BOJCTBO, JIOTHCTHKA-TOPTOBIISI-CKIIA], TPOEKTHI-
oromketupoBanne, WEB-kabuner + API) — 1220 Thic. py0. IIp# MHUHHMAaIbHO BO3MOKHOM
KOJIMYECTBE JIUIIEH3UN 15 mTyK, 0011ass CTOMMOCTh CUCTEMBI COCTaBUT 2 MIIH.pYOJIed, MpU 3TOM
TeKyIlasi TEXHUYECKasi MOJAJIepPKKa MporpaMMbl o0oiieTcss mpeanpustuio emie B 540 Teic.pyOeit
€XKETO0HO, YTO SBJISIETCS JJI MaJIOTO OM3HECa JOCTATOYHO BECOMOW BETMYMHOM pacxo10B.[3]

HecmoTpss Ha W3HAYalbHO BBICOKYIO CTOMMOCTH cucTteMbl ERP, cymectBeHHyI0 momto
3aHMMAlOT M 3aTpaTbl Ha ee BHeapeHue. Tonbko 44% TPOEKTOB HE BBIXOASAT 3a paMKu
0003HAYEHHBIX OIOJIKETOB, MPHU 3TOM 35% MPOEKTOB MPEBBIIAIOT MJIAHOBBIN YPOBEHb OIO/KETA OT
1 no 25%, 15% npoektoB — ot 26 10 50%, a 6% IPOEKTOB MPEBBILAIOT IJIAHOBYIO BEIHUYUHY
croumoctu ERP 6onee, uem nHa 50%.[1]

Uro kacaeTcs CPOKOB BHEAPEHUSI CHCTEM, TO OHH 3aBHCST OT CIIOc00a BHEAPEHUS CHCTEMBI
(€IMHOBPEMEHHO WJIM TIOSTAlHO) U COCTAaBISIIOT B cpeaHeMm 16 mecsie. Kommanus He Bceraa
MOXKET OOBEKTHBHO OIICHHTH dKOHOMHUYECKUH 3(hdekT oT BHempeHus. CorjacHO MPOBEICHHBIM
WCCIIETOBAHUM TIPU CpeIHEM 3Ha4eHHH cpoka okynaemoctd ERPot 1 1o 3 net nmocnie BHenpenus,
29% koMIaHu# Tak ¥ HE CMOTJIM BEpHYTh BIIO’KEHHbIE HHBECTULIUU. [ 1]

TakuMm 00pa3om, OCHOBHBIMU HelocTaTkamu cucteMbl ERP ¢ Touku 3penus manoro 6usHeca
SIBJITFOTCSI: BBICOKAsi CTOMMOCTb, CJIOKHOCTHh BHEJIPCHHS M JTAIBHEHUINETO OO0CTY>KHBAHHS CHCTEMBI,
YTO JENaeT UCIOIb30BAHUE TAKUX CHCTEM MaJIOMPHUBICKATEIbHBIMH.

s ynpaBieHuss MaJibiM OM3HECaM pa3pabaThIBAIOTCS CIEIUaIbHbIE O0JErYeHHbBIE BEPCUH
ERP. Onu copepxar mensbie ¢pyHKIui, yem B ctannaptHoil ERP cucreme. Takue cuctemsl cTosT
HAMHOTO JICIIEBIIE W CTAHOBATCS 0oJiee TOCTYIMHBIMH MPEICTaBUTENSIM Mayioro OusHeca. Ho maxke
obneryennpie ERP — cucrempl TpeOyroT rpaMOTHOrO CHENMATUCTa AN YCTAaHOBKH M TEKYIIETO
00CITy’KHUBaHHS POTPaMMBbl.
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B HacTosiee BpeMs Ha POCCHIICKOM pBIHKE JUIEPOM MO MPOJaKe U COMPOBOXKICHHUIO
ABTOMATHM3MPOBAHHBIX CHCTEM JJsi Majoro OusHeca sBisiercss kommanus 1C, MOCKONBKY HX
MPOrpaMMHBbIE MPOYKThI 00J1a1aI0T CIACAYIOIIMMH XapaKTePUCTUKAMU:

- CTOMMOCTH THUIIOBBIX PEUICHUH JIJIs MaJloro Ou3Heca SBISETCS OJHON U3 CaMBIX HU3KHX;

- KOMIIAHUS HE YCTAHABIMBAaEeT MHUHUMAIbHOE KOJMYECTBO JIMIICH3UM MpU MOKYIKE
MPOrPaMMHOTO TPOIYKTA;

- KaXJoe MpeanpusiTHe Maloro Ou3Heca MOXeT moao0paTh MakeT MporpaMm IoJl CBOU
HYK/IBI,

- HHU3Kas CTOUMOCTb TEKYILErO COMPOBOXKICHHUS;

- HanmMuyue OECIUIATHBIX «TOPSYUX JTMHHI KOHCYIhTAIIMOHHOU MOICPIKKH.

OCHOBHOM  CHUCTEMOM KOMIUIEKCHOM aBTOMAaTH3allUMd  yIPABICHUS  OpraHU3aluen,
npemnaraemoii upmoit 1C, sBusiercs «1C:YmpaBieHne NPOU3BOJICTBEHHBIM IPEATIPUITHEM,
BKJIIOUYAIOIIUM B ce0si MOAYJH: yIpaBiICHHE TOPrOBJICH, yMpaBlieHHE MOCTaBKaMH U 3aTpaTaMi,
VIpaBlIeHUE TMPOM3BOJICTBOM, VIIPABIICHWE OTHOIICHUSMH C KJIWCHTAaMH, IIAaHUPOBAHUE,
oromkerupoBanue U ¢uHancel, MCDO, OyxranTepckuil U HAJIOTOBBIM y4eT, pacueT 3apaboTHOM
IJ1aThl, KaapoBbii yder. CtoumocTh cuctemsbl i 10 mosnbp3oBarenei, BKIOYas KIMEHT-CEPBED,
cocrapmsier 210 Theic.pyOneit. Takoil ypoBeHb CTOMMOCTH JejaeT wucnoyib3oBanue ERP
00IIEeTOCTYITHBIM, TIO3BOJISIET CYIIECTBEHHO CHU3HUTH CPOK OKYITAEMOCTH BJIOKEHUH M0 CPaBHEHHIO
C UHBIMU CHCTEMaMHU, U, KaK CJIEJICTBUE, MOBBICUTH 3 (HEKTUBHOCTH ACSITEILHOCTH MPEIIPUSITUS .

B 2013rony pa3pabdorana noBas Bepcus 1C:ERP,kotopas nemaer akieHT Ha yIpaBlIeHUU
Bcemu Bumamu rmnporeccoB, HR, omenke KPI. Ilons3oBarenun cucteMbl HMEIOT BO3MOXHOCTH
paboTaTh KakK CTallMOHAPHO, TaK U B PEKUME «OOJAYHBIX» TEXHOJOTHH. [Ipm 3TOM CTOMMOCTH
nporpamMmbl  Bapbupyercs oT 360 go 990 teic.py0rneil B 3aBUCMMOCTH OT KOJIUYECTBA
M0JIb30BATEIbCKHX JINICH3U. [4]

[Tpumepom obnaunoro nposaiiiepa ERP-pemenust mis mManoro OuszHeca MOXET CIYKUTh
kommanus «Meromian» ¢ cuctreMon «buzHec-meHemkepy». [loMuMo yueTHBIX (PYHKITUN B CUCTEME
peaiu30BaHO M3MEHEHUE CTPYKTYphl TMPEANpHUSATHS, OlEHKAa TpyAa KaXIOro COTPYIHHKA,
MHOTOYPOBHEBOE  yIpaBlieHWE 3a7adaMu, yIpaBiIeHHe (HUHAHCAMU U KOPIOPATUBHOM
JTOKyMEHTAI[Mel, a Tak)Ke colranu3aius mo npuniuny FacebookIlpu 3ToM cTOMMOCTH TOI0BOTO
«o0auHOrO» 00Cayx)uBanus cocrasisger 50 eic.pyoneit mis 10 monp3oBareneii. [5]

Jns wmanmoro Ou3Heca TakKe MOXET HCIONB30BaThCs HoBasg obOmauHas ERP cuctema
Knacc365, pabotatomias kak BeO-cepBUC, M MpeAHA3HAuY€HAa Kak JJi1 WHIUBUIYaJIbHOIO
NpearpuHUMaTeNs, TaKk W Majoro MPOU3BOJACTBEHHOro mpeanpustus. CucreMa M03BOJISIET
MIPOBOMTHh YaCTUYIHYIO FUIH KOMIUICKCHYIO aBTOMAaTH3aINI0, 00JIaIaeT yIOOHBIMU HHCTPYMEHTAMH
JUIS yIIpaBIEHUS, THOKOM CHCTEMOM OTIaThl €€ CTOUMOCTH.

Takum o0pa3oMm, aBTOMATH3allds CHUCTEMBI YIPABICHUS MallbIM  TPEIIPUITACM
CYLIECTBEHHO SKOHOMHT BpeMs [UIsl TpoBeAeHHs OusHec-omepanuid, obeperaeT oT OHIMOOK
qesoBeveckoro (aktopa, BeIeT K CTaOWIBHOCTH OW3HEca W TPHOBUIA, HCKIIOYAeT MPHYHUHBI
3aBBIIICHHBIX U HEHYXKHBIX 3aTpaT koMmnanuil. [Ipu 3TomM Takue GakTopbl, KAK CTOMMOCTh CUCTEMBI
ERP n TexHWYecKoW TOICPKKHA, CPOKU BHEIPCHHS, OKYITAaeMOCTh BJIOKCHUW OTPaHUIMBAIOT HX
MCIOJIb30BaHUE CPEIU MPEANPUITUNA MAIOTo OU3HECa.

Bb100p aBTOMATH3WPOBAHHON CHCTEMBI YIIPABICHUS NPEANPUATHEM SIBISICTCS OJHUM U3
BaXHBIX aCIMEKTOB ympaBieHus. OH JO0JKEH OCHOBBIBATHCS HA ONTUMAIBHOM ISl JAHHOTO MaJIoTo
MIPEINPHUATHS COOTHONICHHH BEJIMYMHBI 3aTpaT Ha aBTOMATH3aIlMIO0 M ITOJIYYCHHBIX PE3yJIbTaTOB B
BUJIE YCOBEPIICHCTBOBAHUS  YNPABICHUECKUX IMPOLIECCOB, TMOBBHIMEHUS d(PPeKTUBHOCTH
MIPOM3BOJICTBA, COKpAIIEHUS H3ACPKEK W  YHCICHHOCTH  YIPABICHYECKOrO0  IEpCOHAIA.
[Tpuobperenne ERP cuctembl — 370 He TpaTa, a MHBECTUPOBAHHE B Oyayliee KaXXJA0ro Majoro
TIPEAITPUATHS.
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VYIOPABJIEHUE YCTAHOBKOM JJ151 3KCTPY3UH INIACTUKOBOI'O
BOJIOKHA, C U3BbITOYHOCTBIO BEKTOPA YIIPABJIEHUSA

E. A. Pwibaxos, /[.I1. Cmapuxos, /{.FO. bepuyx
(2. Tomck, Tomckuil norumexHuveckKuil yHugepcument)

EXTRUDING PLASTIC FIBER UNIT CONTROL, WITH THE REDUNDANCY OF
THE CONTROL VECTOR

E.A Rybakov, D.P. Starikov, D.U. Berchuck
(c.Tomsk, Tomsk Polytechnic University)

Nowadays, 3D printing gains the popularity and practical applicability. The technology of
plastic fiber production assumes the adherence of diameter (1.7 mm) with the accuracy of 30 mcm.
The plants (extruders) that can provide the given value are expensive. The described hardware and
software solution has been tested and is successfully used in the ABS plastic fibers production in
the upgraded unit.

Beenenue.

B mHacrosmee BpeMs Bce OOJBIIYIO MOMYJSPHOCTh W MPAKTUYECKYIO MPUMEHUMOCTH
npuobperaer 3D mewarp. Hambonee BbIronHONM siBisieTcs medath mozeneid u3 ABS mmactuka.
[TnacTuk mogaeTcst B IpUHTED B BUE BOJIOKHA.

TexHoNOruss M3rOTOBIEHHS IMJIACTMKOBOTO BOJIOKHA TMpEroaraeT COoOJII0/IeHHE TOYHOTO
muametrpa (1,7 mm) ¢ makcumanbHONW TOrpemrHOCThI0 30 MkM. CTOMMOCTh TOJI00HBIX YCTaHOBOK
(9KCTpynepoB), CHOCOOHBIX 00eCHeuYuTh 3aJaHHYI TOYHOCTH JIOCTaTO4YHO Benuka. CosnaHHas
MO/IEITb IKCTPY/Iepa MOXKET OBITh MPEICTaBIIeHa caeayromeii Moaebio (Pucynokl).

1 - Bynkep;

2 — DKCTpyAep;

3 — Comuo;

4 — Jlatynku (omromapa);

5 — BojiokHo;

6 — JlBuraTeins ¢ pelyKTOpoM.

Pucynok 1 - Monens co3nanHOi
YCTaHOBKH

Pa3menpueHHBIN MIACTHK HachlMaeTcs B creuuanbHbld OyHkep (1), rae HarpeBaercs A0
onpenencHHou Temneparypsl. [locpeacTBoM BpaleHUs IIHEKa MATKUWA IUIACTHUK BBIAABIMBACTCS
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