NMHOYCTPUNAJIbHbIE JNHO3SABPbI
BbIMUPAIOT

TN TIOHEMY HYXHA CTPYKTYPHAA ONMTUMN3ALUVA NMAPKA OBOPYNOBAHNA
ONA NMPON3BOACTBA U MEPEPABOTKW NJIEHKW

3a nocnegHue 15-20 neT B CTPYKTYpPE 3KOHOMUKM Poccum nponsoLunn
NpVYHUMNManbHble N3MEHEHNS. KanuTan, aTa oBeLwecTB/IeHHasa cybcTaHumna matepun,
SHEPrun 1 BpEMEHN, NOMHOXEHHbIN Ha Tpya, NOsy4yn cBo6o4y NepemeLleHmns 1
YCTPEMMWCSA B BbIrOAHbIE U HAAEXHbIE NHBECTULMOHHbIE NPOEKTbI. MoHavany
nepepacnpegesieHme kanmtana u CTpyKTypHble npeobpa3oBaHns POCCUINCKON
SKOHOMUVKM NpuobpeTann, Kasasiocb, anokanunTnyeckme Yyeptbl. OQHAKO CErOAHSA Mbl
MOXeM BUAETb, YUTO «3a 3aHaBECOM» Pa3BMBa/INCb MEHEE ApaMaTU4ecKkne, HoO ropasao
6os1ee BaxHble CTPYKTYPHble Npeobpa3oBaHus. MNMpounsowleliee nepepacnpegenexHme
pecypcoB o6ulecTBa ¢ 0akTMUYECKOM KOHLUEHTpaUWen Tpyaa u kanutana Ha Hanbonee
peHTabenbHbIX HanpaBeHNsIX co3ganm oyHaameHTalbHble OCHOBbI A5
nocnenywulen MoaepHusaumm HaunoHasibHOM SKOHOMMKN M BOCCTAHOB/IEHMS
NPOMbILL/IEHHOM MOLLM CTPaHbl.

NHaycTpun nepepaboTkn NOIMMEPOB B 3TOM CMbIC/1€ NOBE3/10 60/1bLIe, YeM MHOTMM
APYrMM CekTopam 3KOHOMUKKU. POCT B Heil Obls1 3aMeTeH Aaxe B nepuog, ooLLero
3KoHoMu4yeckoro crnaga 90-x rogoB. 10 HeyAUBUTE/IbHO, ECNN YYeCTb CPaBHUTEIbHO
BbICOKYO OTZauy OT NPUMEHEHUS NOMMEPOB B HAPOAHOM X0O3SICTBE, C OAHOM
CTOPOHBbI, N HA3KMIA HaYasIbHbI YPOBEHb Pa3BUTUSA UHAYCTPUK NepepadoTKu
NOIMMEpPOB, C APYroi. KonnyecTBeHHbI pOCT NPOM3BOACTBa NepepaboTky NiIeHOK
[0CTaTOYHO XOPOLUO n3yyeH 1 onucaH. CerogHA BaxHee NOHATb KAYeCTBEHHbIe
napamMeTpbl pocTa, CNPOrHo3npoBaTh, Kak 1 Kyaa noiaeT passutme NpoMbILLIEHHOCTU
nepepaboTkn NoNMMepoB. [aTb OTBETbI HA CrieflytoLme BONPOChl, OT PeLleHns KOTOPbIX
3aBucUT 61aronosyyme 601bLIOro Yncna nigein. Kakosa eMKOCTb pbiHKa TeX MU UHbIX
NPOAYKTOB NepepaboTky NoMMepoB? MNof BMSAHNEM KaknX (pakTOpoB NMPOUCXO4NT
ABWXeHve Bnepen? UTto cnepyeT fenatb npeanpyHuMmarenam, 4tobbl oka3aTbCA Ha
«3KOHOMWNYECKOM 3CKanaTope»?

3a oTBeTaMu Ha 3alaHHble Bbille BOMPOChI NPUHATO obpawiaTbCcsa K MapkeTosioram. Hu
B KOelW Mepe He noseprasi COMHEHMIO NPoecCnoHasiu3mM CneLmasimcToB 1 NoNe3HoCTb
NoA06HbIX nccnefoBaHuii, XoTenocb 6bl OTMETUTb, UTO AaHHbI MeTo/ npeackasaHuii
M3Ha4YasIbHO OCHOBAH Ha aHanIn3e AOCTUTHYTOro YPOBHSA NPOU3BOACTBA U NOTpebneHus.
B Takoin 0THOCMTE/IbHO HOBOI 06/1aCTW YesI0BEeYECKOW AeATe/IbHOCTU, Kak
NPOM3BOACTBO N NepepaboTka NoMMEpPOB, YacTo ClydaeTCs, YTO He NPOM3BOAUTE b
cnepyeT 3a pbIHKOM, & PbIHOK CrieflyeT 3a npeanaraemMbiMn Bugamm npoayKumnn.
MosBAAKTCA HOBbIE BUAbLI NONIMMEPHBLIX MaTtepuasioB, COBPEMEHHbIE CNOCOObLI NX
NPYMEHEHNS U, COOTBETCTBEHHO, 60/1ee TEXHO/IOTNYHbIE BUAbI 060PYA0BaHUA 18 UX
npou3BoAcTBa. Bce Tpy nepeyuncrieHHbIX Hanpas/ieHUsa pasBuTua B3auMOLENCTBYOT
APYr C ApYroMm nNpuyyanBbiM 06pas3om, Tak UTO MHOrga TPYAHO pa3obpaTbes, rae
«SANLO», a rge «kypuua». NMpuyem nosiBieHne HOBbIX TEXHO/IOTUIA MOXET B KOpHE
N3MEHUTb BCIO CTPYKTYPY PbIHKA.

B 061acT1 npon3BoAcTBa U nepepaboTku NoIMMEPOB Takme SIBNEHNS Habnoganunch
HeoAHOKpaTHo. Tak B 80-e rofjbl Ha PbIHOK NPULLE/ NOSIMITUEH BbICOKOI MIOTHOCTH,
NPOV3BOANMbIIA NO HOBOW TexHonornu. MBI, OH e NONN3TUNEH HA3KOTO AaB/eHMS



(M3HA), cMNbHO N3MEHMN PbIHOK NPON3BOACTBA M NepepaboTKn NONNSTUNEHOBbLIX
NSIEHOK 3a cyeT 60s1ee BbICOKOW MPOYHOCTHN, XXECTKOCTN U XXMPOCTOMKOCTH.
«llypwauime» nakeTbl TUNa «Maeydka», (pacoBOYHbIE NAKETUKM 1 NpoYasi aHaslornyHas
ynakoBka ObICTPO BbITECHW/1A aBOCbKM 1 NakeTbl U3 601ee TpaanunoHHOro
NONNITU/IEHA HU3KOW M/IOTHOCTU. AHA/I0TUYHbIE, XOTH U MEHEE 3aMeTHbIE B ObITY,
NPOLLECChI NPOUCXOASAT Cevac 1 C NOSIB/IEHMEM Pa3/INYHbIX BUAOB NOANITUNEHA —
NMHENHOoro, 6MMoAanIbHOro, CBEPXHU3KOM NNI0OTHOCTU, N/1IACTOMEPOB, C3BU/IEHA U
CLUMTOro NonmnaTuneHa. Ha ocHoBe HOBbIX MaTepMasioB CPpaBHUTE/TIbHO HeAAaBHO
NMOSABUINCb CEHAXKHbIE NJIEHKM ANA XpaHeHUsa 1 pepMeHTauun cnnoca, 3awnTHole
NAeHKn, 60sblLle M3BECTHbIE MoKa 3a pyb6exom nof HasBaHnem «protective film,
ynakoBKa nasneT B NOSIMMEPHBIA Uy/ioK No TexHonorum «stretch hood». Kak 3HaTth,
MOXET ObITb B 6/vKaLLme rogbl Mbl CTaHEM CBUAETENAMU 3aMeHbl Bymaru, CTekna,
aepesa n metauia a Takke NBX 1 pe3nHbl NoSIMMEPHbIMU MaTepuasiaMmn Ha OCHoBe
3KO/I0TMYHbIX N 3KOHOMMWYHbIX Pa3HOBMAHOCTEN NONNONNMEPOB.

Kpome xumun NoiMmMepoB, CyLLeCTBEHHOE B/IMSIHME Ha PbIHOK B MPOLL/IOM OKa3biBasv
1, No-BUAMMOMY, 6ylyT NPOA0/IXaTb 0Ka3biBaTb HOBbIE CMNOCO6LI NEPepaboTKy.
XoTenocb 6bl OCTAHOBMTLCS HA 3TOI CTOPOHE BOnpoca noApoGHee.

Ha Temy npoueccuHra 3a nocnegHvie 60 neT HanMcaHo OrpOMHOE KOSIMYECTBO Hay4HbIX
pa6oT. OgHaKo, B OT/IMUME OT MHOMUX APYrMx 06/1aCTEN 3HAHUS U TEXHOMOIMK, 3Ta
oTpac/b HayKu BCe elle HaxoauMTbCA B caMOM Hadvase nytu. O6 aToM roBopuT aHam3
ny6iMKaunin n pyHgaMeHTaslbHbIX TPYAOB, C OA4HOW CTOPOHbI, U pa3pbiB MeXAy
Teopuel 1 NPakTUKON, C APYroi. YUYeHble 1 cneunanncTbl, paboTatoLme B 3To
061acTn, YacTo ONEePUPYIOT MOHATUAMM «HEBO3MOXHO NpeAckasaTb» U
«CYLLIECTBYIOT pasnnyHble Bepcumn». Tak, K npumepy, Bce ewe cnabo nogaaercs
pacyeTy «(pOpMYHOLNIA» MHCTPYMEHT OJ18 SKCTPY3uK npodousient, He yaaeTcs
npeAckasarb U1 CMOLEIMPOoBaTh ABMKXEHNe nosimmepa B6/1M3n TBEPA0N NOBEPXHOCTH,
B3aMMOeNCTBMNE C/I0EB ABWXKYLLErocs nomMepa npu CO3KCTPY3uKn. HeT TOUHbIX
MeTOAO0B pacyeTa HapyLUeHWs Le/IOCTHOCTI pacniasa npu aKCTPY3un, Masio N3yYyeHbl
npoLecchl NnaBfeHns u roMmoreHmM3anmm pacnsasa B LWHEKOBbIX npeccax. YacTo
OTCYTCTBYIOT AaXe [laHHble N0 KPMBbLIM TeYeHUs pacnsaBa Toro UM NHOro
NOSIMMEPHOIO Cbipbs, 6€3 Yero peosiormyeckne pacyeTbl HEBO3MOXHbI.

Mpv 3TOM BrneyaTnsoLwme TeopeTUYeckme nokasarenn PU3MKOMeXaHNYeCKUX CBOCTB
NONMMEPOB, ONCaHHbIE TEOPETUYECKN U/ AaXe MONyYeHHble B NabopaTopHbIX
YCNOBMSIX, B NPOMbILLIEHHOCTN TONbKO NPEACTOMT peasin3oBaTtb. Ha npakTuke aTo
O3Ha4aeT, UTO KauyecTBO M CKOPOCTb NpoLecca nosyyeHns 1 nepepadboTky NosIMmMepoB
[10 CUX NOpP B 3HAUYUTE/NBbHOWN CTENEHN OCHOBAHbI HA OMbITE UM HA AOPOrOCTOSILLMX
HaTYPHbIX aKcnepuMeHTax. OUeBUAHO, YTO NPU TAKOM MOJSIOXKEHUN AEN MOXET
BO3HUKHYTb HEOXMAAHHbIN «TEXHOMOMMYECKMIA MPOPbIB» B NPaKTKe NepepadoTKy
NoNMMepoB.

[na nnnctTpauumn 3Toro NosIoXEHNS MOXHO NPUBECTU Takoi npumep. MI3BECTHO, UTO
NPV NOAYYEHUM NMIEHKN NO TPaAULUMOHHOM TexHoormm (pasayBHbIM METOAO0M) Yepes
dhopMyHOLLYIO LLESb LUMPUHOM B 1,5 MM MOXHO BblAaBuTb A0 1,2, a B OTAE/bHbIX
cny4dasx n o 1,7 Kr nonmMepa Ha Kaxablii MUNAnMeTp anameTtpa huibepbl 3a Kaxabli
yac pabortbl. Mpy NONbITKE YBENNYNTL 3TOT NoKasaTe b Pe3Ko NajgaeT KauecTBo
NOBEPXHOCTW NNEHKN. He cyuwecTByeT eANHOro MHEHNA MO NOoBOAY NMPUYNH,
NPUBOAALLMX K YXYALLUEHNIO KayecTBa. B TO e BpeMs B HEKOTOPbLIX Crlyyaax ygaeTcsa Ha
NOPSIAOK NOBLICUTL NPeAen NPONYCKHON CNOCOBHOCTM hnbepbl 6e3 yxyalweHus
KayecTBa. TEXHO/OMM HasbIBaKOT 3TO HEOObIYHOE SBMIEHME «CYMNEPIKCTPY3ns». Ha



npakTuke yaanocb Aobutbes ctabunbHOM paboTbl 060pyA0BaHUA B peXnme
CYNepaKCTPy3nn TOJIbKO NPW MOKPbITUM MPOBOJIOYHOM 3aroTOBKM NOSIMMEPHbIM
N3019TOPOM. PacnpocTpaHeHre 3Toro onbiTa Ha Apyrue 061acTn aKCTPY3MmMo3Havaio
Obl 3HAYMTE/IbHOE NOBbILLEHNE KOHKYPEHTOCNOCOOHOCTH.

MoAo06HbLIX NPUMEPOB AOCTATOYHO MHOTO. [epeync/iMmMm HEKOTOpPbIE 3HaYMMble, Ha Hall
B3rNsif, TEHAEHUNN.

B nocnepgHue rogbl B NpoM3BOACTBE PYKaBHOM NJIEHKN BCE 6O0/IbLUYIO NOMYNAPHOCTb
npuobpeTaeT NpYMEHEHNEe «TePMOHOXel». DTN OTHOCUTENIbHO NPOCThIE U
HeJoporue ycTpomncTaa, No3BONAT NoyYaTb U3 OLHOMO LLUMPOKOIO pykaBa HECKOJIbKO
Y3KMX, YTO NO3BOJISAET YMEHbLUNTb KannTasl0eMKOCTb MPOM3BOACTBA U CHU3UTb
yAenbHble 3aTpaTbl TpyAa Npy Noy4YeHUM pPyKaBHOW NAeHKN. I3HavyaslbHO PbIHOK C
OCTOPOXXHOCTbIO OTHECCH K MOSAB/IEHNIO PY/IOHOB M NakeToB C 60KOBbLIM 3anasiHHbIM
weoM. OgHako 6oee Bbicokas 3dPEKTUBHOCTb TEXHOMOMMN B COYETaHUN C
KOHKYPEHTOCNOCOGHbIM Ka4eCTBOM HOBOM NPOAYKLMN NOCTENEHHO N3MEHW/IN
cutyaumto. CerogHsa ropsiuve HOXM NPUMEHAIOTCA KaK Ha NJIEHOYHbIX 3KCTpyAepax, Tak
N B COCTaBe HOBOIO MOKOJIEHVSA NaKeTOCBapOUHbIX MaLUVH, Cneunaim3npoBaHHbIX Noj
NPYMEHEHNE TEPMOHOXEN.

Bce 60/bLUy0 NONYNAPHOCTL NOyYyaeT TEXHOOMMA HENPEPbLIBHOM CBapKM NakeToB..
B oT/iMume oT 06bIYHbIX NAKETOCBAPOUHbLIX MaLUUH, KOTOPbIE PeasM3yrT LMKINYecKoe
NPOABWXEHME NNEHKM B 30HY CBaPKM 1 OTPE3KW, B MaLLMHAX HEMPEPbIBHOW CBapKu
naeHKa nepemelaeTcs 6e30CTaHOBOYHO. Mpn 3TOM CBAPOYHbIE U OTPE3HbIE HOXMN
LMKIMYECKM NOLBOAATCA K NIEHKE M HEKOTOPOE BPeMS ABUXYTCA BMeCTe C Hell. bonee
CNOXHas KNHemMaTVKa NoA06HbIX YCTPONCTB OnpaBAblBAETCS 3HAUNTETbHBIM POCTOM
CKOpPOCTK NepepaboTkn. B 3aBUCUMOCTY OT AJ/IMHbI NakeTa 1 KoIMYecTBa CBapOYHbIX
HOXei Ha 6apabaHe, MPOM3BOAUTENBHOCTb NaKeTOCBAPOYHbIX MaLNH MOXET
pocturatb 600 nakeToB/MUH Npu paboTe B Aga pyybs. CerogHsa Takoe ob6opynoBaHue
BbIMyCcKaeTCsl, Hanpumep, ncnaHckoi gompmon «Koemrtep». Mo xenaHuo 3akasumka
nakeTocBapoYHble MallUHbI 3TOM OMPMbI KOMMNIEKTYHOTCA OAHUM, ABYMS WU/N
4yeTbipbMS HOXamKn Ha cBapo4yHoM GapabaHe.

Bce 60/1ee LMpoKoe pacnpocTpaHeHme nosyyaeT TEXHOOMMS A0MNO/THATENIbHOTO
NMOHWKEHNSA TeMnepaTypbl BO34yxa, OX/1akAaloLero nsieHKy B npowlecce
3KCTPy3un. CneumnasnbHble OxNaxaaloLme yCTPoicTBa, YAepbl, OHK Xe
MPOMbILL/IEHHbIE KOHAWLMOHEPbI, MCNOMb30BaINCL NOHAYay MWLLb A1 NOBbILLEHNS
NPOV3BOANTENBHOCTU NMNIEHOYHBIX 3KCTPYAEPOB NPY NOBLILLEHUN TEMMEPATYpPbI
OKpyXatoLLero Bosayxa. OgHako noslydeHHasi Takum o6pa3om nieHka o6nagaet 6onee
BbICOKOIi MPOYHOCTbLIO 1 NPO3PAYHOCTLIO. KpoMe TOro, Npu aKCTPY3UM HEMPOUHbIX
pacn/iaBoB MOBbILLAETCS CTabWU/ILHOCTb NPOLIecca, YTo NPU UCMOMb30BaHNN PYKaBHOTO
MeToAa No3BosISeT NPOM3BOANTL GOJIee LUMPOKUE PYNOHbI. DTN NpenmyLLiecTBa
KOMMEHCUPYHOT HEKOTOPOe yBe/MYeHne 3aTpaT Ha 060py0BaHNE 1 3NEKTPOIHEPTUIO,
CBA3aHHOE C HE06XO0ANMOCTbIO AONOTHUTENIbHOTO OX/TaXKAEHNS.

Ewe ogHa TexHOMorMs, Kotopas CpaBHUTE/IbHO HEAABHO BOLL/IA B MPAKTUKY, UMEeT
Ha3BaHWe BbICOKOHAMNOPHOI aKCTPY3un. MNoBbILLEHE Hanopa pacnsasa noanmMepa c
ypoBHs 10..20 go 100..300 MIMa no3BonsieT 4obuTtbcsa 601ee BbICOKOM
NMPOM3BOAUTE/ILHOCTM U CTABUNIBHOCTU NpoLecca 3KCTPy3uK, a Takke, YTo bosee
BaXXHO, 1CMNO/b30BaTb 60s1ee COBEPLUEHHbIA (DOPMYIOLLNIA UHCTPYMEHT A/15 NOSTyYeHUs
naeHokK 60/1ee BbICOKOrO kayecTBa. BbICOKMIN Hanop pacnnasa noavMmepa A4ocTuraeTcs
3a cyeT NpUMeHeHUs pudeHON BTYIKA B 30HE 3arpy3ku, YTo yBesimumBaeT



ahchekTnBHbIN KoadpdmumeHT Tpenmus ¢ 0,1..0,2 go 0,6..0,8. 310 No3BONISAET, B
4aCTHOCTU, NMOBbICUTb MPOU3BOAMTE/IbHOCTb IKCTPY3NM HA AECATKU, a NHOrAa 1 Ha
COTHU NPOLEHTOB.

Ha Heob6xoanmocTb yBenuueHust ahekTMBHOro KoadouuneHTa TpeHus BTy KN
obpartnn BHumaHue I.Aekep B 1941 rogy (H.Decker. “Die Spitzmaschie” P.Troester,
Hanover, W.Germany, 1941). lMepBblii OMbIT NPaKTUYECKOrO NPUMEHEHUS pUISIEHBIX
BTY/10K, OTHOCSALLMIACA K KOHLY 60-X rofoB, Nnokasan 3HaunTesibHoe MoBbiLleHne
yAenbHOW Npon3BoanTENbHOCTN 060pyAoBaHUA. NMMoOHEepPOM NPoM3BOACTBA NIEHOYHbIX
3KCTPYAEpOB C pudhieHon BTYNKOW CTana Hemelkas dupma Reifenhauser. Hago
OTMETUTb, YTO B 80-e rogbl AaHHY TeXHOM0rno BbiICOKo oueHunn n B8 CCCP. B Havane
90-x rogoB Ha HIMO MAACTWVK 6b1511 co3faHbl NepBble OMNbITHO-NPOMbILL/IEHHbIE
06pa3supbl BbICOKOHAMNOPHbIX 3KCTPYAepoB. CerogHsa He 0CTaloCb NPaKTUYeCKN HU OAHOM
eBponenckol hnpMbl, KOTOpas He UCnosib3oBasia Obl BbICOKOHAMOPHYH 3KCTPY3UIO.

B 1972 roay E.JlaHrekepom 6bI/10 TeOpeTUYECKN A0Ka3aHO NPeBOCXOACTBO BUHTOBbIX
(rennkongHbIX) pudoaieHbIX BTY/IOK MO CPABHEHWUIO C NPAMbIMU (aKCUasibHbIMK) U
Nosly4eH COOTBETCTBYIOLMIA NaTeHT. LLnpokomy pacnpocTpaHeHUIo reIMKONAHbIX
BTY/IOK NOKa NPEenATCTBYIOT BbICOKAA CTOMMOCTb U CNIOXHOCTb U3roToBneHus. OgHako
60s1ee BbICOKOE KayeCTBO MOArOTOBKM pacniasa, NoBbILEeHNe Harnopa npy 3aMeTHOM,
Ha 45% cHWXeHUN NnoTepb 3/1eKTpo3aHeprum (cornacHo E.Langecker, G.R. Langecker,
W.Fillman, Plasverarbeiter, 1977), n03B0NSA0T NpeAnosioXnTb, YTO re/IMKONgHbIe
BTY/IKA MPUAYT HA CMEHY aKCUaslbHbIM.

B pesynbTare npyMeHeHUs BbICOKOHANOPHOMN 3KCTPY3UN yaanoch CO34aTb HOBOE
nokosieHne 6osiee COBEPLUEHHOIO (POPMYHOLLErO MHCTPYMEHTA, YTO NO3BOINIO CHU3UTD
abCo/OTHY0 BapuaLmo TONWUHBI NIeHKU ¢ ypoBHA 10-15%, xapakTtepHoro ans
o6opynoBaHusa 80-X rogos, A0 NpefesibHOro YpoBHA 5% faxe 6e3 NpuMeHeHus cuctem
aBTOMAaTMYECKOro CHKEHUSA Pa3HOTOJILMHHOCTH. [puxos Ha pbIHOK
BbICOKOKA4YeCTBEHHbIX, TaK Ha3blBaeMbIX «MPEeLM3N0OHHbIX» NJIEHOK, NO3BONAET
MCNoNb30BaTb COBPEMEHHOE CKOPOCTHOE 060pyA0BaHME MO HAHECEHUIO neyaTn u
N3roTOB/IEHMIO NAKETOB C BbICOKMM Ka4eCTBOM LUBA, a Takke npu laMmuH1UpoBaHuN.
ConyTcTByOLLEe CHWKEeHMEe Bapyaunmn TOMWMHbI MIEHKN BeAeT K YMEHbLUEHUIO
pacxofa cblpbs Ha 2-3% 1 NOBbILWEHWIO peHTabesIbHOCTb NPoM3BoACTBa Ha 7-8%, YTO
MOXeT OKa3aTbCA peLlatowm hakTopom B KOHKYPEHTHOI 6opbbe.

NHTepecHO OTMETUTb, YTO poccuiickas goupma ML, APCEHA/ npegnaraet
3KCTPY3NOHHOE 060pyaoBaHMe, OCHaLLEHHOE Kak akCuasibHbIMU, Tak U resIMKONAHbIMM
BTy/IkaMun. Tak, nepes ogHUM U3 KPYNHeENLWnX POCCUNCKNX NPon3BoOAMTENEn BCTana
npo6siema Nosly4eHnss BbICOKaYeCTBEHHOM TepMOYyCaZl0uHON MEHKN 41151 YIaKOBKM
nvBa 1 HaNMTKOB Ha BbICOKOCKOPOCTHOM HEMeLKOM o6opyaoBaHun. NpumeHeHne
aKcTpyaepa «ApceHan 1600» ¢ reMKonaHoN BTY/IKOW NO3BOMU/O PELLNTb
NOCTaBNEHHYIO 3a4a4y W NOSyYnTb NIEHKY C aBCOMTHON Bapuaunein TONWUHBI
nieHkun 2..3%,

ELle ogHMM NPOrpeccuBHbIM AOCTMXKEHMEM B TEXHO/I0TMM NMPOM3BOACTBA NIEHKM CTaU10
nosiBfieHne AOCTYMHbIX CUCTEM U3MEPEHUSA TOLWMUHBI MJIEHKU HEMOCPEACTBEHHO B
npouecce ee aKCTPY3Un 1 YCTPOICTB yNpaBfieHNs TOJILUMHON HA OCHOBE MOJ1yYEHHbIX
npv 3amepe AaHHbIX. NMoHepamMu AaHHbIX TeXHO0rMi B cepeanHe 80-x rofoB
BbICTYNUAN HEMELIKME pa3paboTumkn, 060CHOBaBLUME 3KOHOMUYECKYHO 3(DEKTUBHOCTD
NPUMEHEHNS ypaB/ieHNs TONWMHOW MIEHKM U3 COOOpaXeHMi 3KOHOMUU CbIPbS.
CerofHs Ha pblHKe NPeACTaB/IeHO HECKObKO NPeAnpUATUIA, BbIMyCKaOLWMX MaLLWHBI,



yXXe 060pyZil0BaHHbIe pPas/INYHbIMK CUCTEMAMU YrpaB/iIeHUSA TOMLLMHON, TaKuUX
N3BECTHbIX thmpm, kak Octagon, K- Design, Kundig, NDC. 3710 BegyLi1e M1poBble
NOCTaBLLMKKN MJIEHOYHbIX 3KCTPYAEPO, MOMUMO paHee ynoMmuHasLwmxcs Reifenhauser un
W& H, Takune, kak CMG, Macro, BE, Kiefel, Macchi, Hosokava Alpine. B nocnegHue
rogpl o6opygosaHve, NCNob3ytoLee NPUHUUNLI KOHTPOA TONWMHBI, HAaYauo
NoCTaBNATbLCA U poccuiickum npegnpustvem ML, APCEHAJ. Tak, oueHuB
39KOHOMMYECKOE CHMXXEHME 3aTpaT Ha BbICOKOKBa/IMPMLMPOBaHHbI TpyL onepaTopos,
KpYNHEeMLWnin Npon3BoanTe b M/IEHKM HA YKpauHe Bbipa3usi HamepeHue npuobpectu y
POCCUIACKOM KOMMNAaHUN HECKO/IbKO CUCTEM U3MEPEHUSA TOILLMHBI NSIEHKN

CTOMMOCTb CUCTEM YNpaB/ieHNA TONLWMHBI NIEHKU MOXET BapbupoBatbcsa o1 15 ao 150
Tbicsy EBpo. K npumepy, 3a 15 TbicA4 EBPO MOXHO NPUOBPECTN AAaTUMK TEKYLLEN
TO/ILMHbI NOJI0OTHA C NPOrpamMmmMoii BU3yasimsaymm n aHasmsa npuymH oTKIOHEHUI
TOJILLMHBI HA OCHOBE rapmMoHMyeckoro aHanmnsa. 3a 150 TbiCAY MOXHO CTaTb
obnagaTenem CUCTEMbI, CHUXaIOLLLEN NPUMEPHO BABOE abCONIOTHYO Bapuawmo
TOJILMHBI K&XKA0r0 €105 6apbepHON MIEHKW, Kak B NPOLAO/IbHOM, TakK 1 B NOMNepevyHoOM
HanpaBNeHuN.

Bbi60p 1 LenecoobpasHOCTb YCTAaHOBKN CUCTEMbI HA AENCTBYIOLLLEE 060PYA0BaHME
TpebyeT NepCoHaIbHOTO U3YYeHUs1 B KaXXA0M OTAe/IbHOM C/lyyae, NOCKOsIbKY
NPUMEHEHNE AaHHbIX CUCTEM Ha MOpPasibHO YCTapeBLIEM 000PYA0BaHUM MOXET He
BCerga npuBecTU K OXnaaeMoMy YNy4ylleHNo KauecTBa N/IEHKN U OKa3aTbCs
HeAoCTaTOUHbIM AN AOCTMXXEHMS KOHKYPEHTOCMOCOOHOCTH.

ABTOMaTU3aLMs npoLecca NPoM3BOACTBa U NepepaboTKM NAIEHKN — eLle ogHa
06BbEKTMBHAA TEHAEHUMS MOLEPHU3ALMN Napka COOTBETCTBYHOLEro 060pyA0BaHNS.
JInHuA, ocHaleHHasn [ONOHUTENbHLIMU AAaTYMKaMW, NPOMbILLIEHHBIM KOHTPOJ1/1IEPOM
N KOMMNbIOTEPHLIM UHTEPPENCOM B3aMeH NPOCTbIX CUCTEM HA OCHOBE TEpMOpese n
noslyaBToMaTU4eCKMX OPraHoB yrpas/ieHUs TEN/I0BbIMU peXxnmamu, npuBogamn v
NCNONTHUTENbHBIMW YCTPOCTBaMM, NO3BOISAET CHU3UTL NPOAO/HKUTEIBHOCTL 3anycka u
BbIX04a 060pyA0BaHUA HA PaboUmnin peXxrnm, yMeHbLINTbL NOTEPU Cbipbs, MU36exaTb
TEXHOJI0rMYECKMX OLLIMOOK M MOBbICUTb KAYECTBO KOHEUYHOW NMPOAYKLUMK MpK
OLHOBPEMEHHOM CHVXEHUUN KOMYeCTBa 0O6C/YXMBAIOLLEro NepcoHasna u 3atpar Ha
3N1eKTPO3Hepruto. MapameTpbl, NOSyYEHHbIE BO BPEMSA TEXHOIOMYECKMX MPOLLEeCCOoB
nepepaboTKkn MHOrOO6pa3HbIX BUAOB Y KOMMNO3ULMIA NOSIMMEPHOTO CbIpbS,
COXpaHeHHble B MaMATV KOMIMbOTEPA, NO3BOJIAKOT ONepaTvBHO M C TOYHOCTbIO A0
[ecCAaTbIX foNeit rpagyca BOCNpon3BoAUTL HEOOXoauMble TeMnepaTypHble npoduan,
pexumbl paboTbl ABuraTesien u gpyrue nokasarenu.

CoBpeMeHHas cuctema TensioBo aBTOMaTUKN Takke OCYLLEeCTB/IAET «yMHbIA 3anyCcK»
o6opynoBaHusA. KomnbloTep BKIOYaET pa3orpes Hanbosiee MacCBHbIX 3/1EMEHTOB B
nepBytlo ovepenpb, ObICTPO pasorpeBaemble Xe YacTu MOAKNIYaTCA No3xe, korga
pas3orpeB MacCUBHbIX YacTel Ha4YMHaeT NPOrpaMMHO 3aMeNIATbCA.  ITO He TOSIbKO
NO3BOJISET KOHTPO/IMPOBATb MMKOBbIE HArpy3kn Ha 3/1EKTPOCETb, HO 1 NpefoTBpawaeT
OKMC/lieHVe 1 Harapoobpa3oBaHue Noanmepa, L4ONONHUTETbHO CHKas, Takum
o6pasom, noTepu Cbipbsa Npu 3anycke. MoMUMO 3TOro, B aBTOMaTU3NPOBAHHbIX
cucTemMax npegycMoTpeHbl aBapuiiible 6/10KMPOBKK, NpeaoTBpaLLatoLwme 3anyck
HenporpeTbIX 3/1IEMEHTOB, Neperpy3sky uav neperpes npMBogoB. O4YeHb NOe3Hbl U
Takne yHKUMM, KakK, HanpuMmep, CUHXPOHM3auusa paboTbl NPUBOAOB, YTO NO3BOSET
NCKNIOYNTb NPOBUCAHNE NN 0OPbLIB NOSIOTHA NPU N3MEHEHUN CKOPOCTU ABUXEHUSA
NAEHKMN.



NHdpopmaums o paboTe aBTOMaTU3MPOBAHHOW NIMHUN 6€3 0COObIX CIOKHOCTEN MOXeT
nepeAaBaTbCs MO KOMMbIOTEPHbIM CETSIM Yepes3 CTaHAAPTHbIE MPOTOKO/IbI, HANPUMEP
RS485, uto No3BoNsAeT HabwaaTb 3a paboTol 060pyaoBaHNS N3 MO0 TOYKM,
OCHaLLEeHHOW A0CTYNnom B VIHTepHeT, 6yab TO KABUMHET TEXHO/Ora 3a CTEHOW M/n
MOGW/BbHBIN TenedoH B N11060I TOUKe cBeTa.

ElLle ogHa AoCTaTOYHO HOBasi CUCTEMA, KoTopasi NonyyYaeT Bce 6oibliee
pacnpocTpaHeHune, BbINOHAET (PYHKLMIO pacno3HaBaHWs AeddekToB nieHkn. C
MOMOLLbIO BUAEOKaMeP M MOLLHBIX NPOrpaMMHO-annapaTHbIX CPeACTB OHa NO3BO/ISIET
CBOEBPEMEHHO ONpPeAeNnnTb 1, B KOHEYHOM CUYETE, UCK/IOUNTL NOSIBNIEHNE B NPOAYKLMM
Taknx AedekToB, Kak HenponaaBbl, UHOPOAHbIE BK/THOYEHMS UM Pa3PbiBbl NOIOTHA.

[N NOIHOThI KAPTUHBI CieayeT YNOMsAHYTb 0 TEHAEHUMSIX POCTa pa3MepoB
nepepabaTbiBaeMbIX Py/IOHOB, 60MEE XECTKNX TPEGOBaHWIA K TOPLEBOMY GUEHUIO Kpast
1 TOYHOCTU YNPaB/IEHNS HATSHKEHMEM MPY HAMOTKE PY/I0Ha,

BrnosiHe oT4eTIMBO NpocMaTpmBaeTCs TEHOEHLUMSA K CHUXEHUIO TPYA0EMKOCTM U
NOBbILWEHMWIO 3KCMNyaTauMOHHON TEXHOMOMMYHOCTU SIMHWUIA 3a CHET NMPUMEHEHWS
aBTOMaTU4YEeCKUX HAMOTUYMKOB, MaSlI006C/TyXXMBaeMbIX (OUIbTPOB, NHAMKATOPOB BbiXo4a
13 CTPOSA TepMonap v Harpesartenen, yBenyeHno HageXHOCTU, PEMOHTONPUIOAHOCTH
1 B3aMMO3aMeHAEeMOCTU OTAE/bHbIX Y3/10B, COKpPALLLEHMIO CPOKOB NMOCTaBKU U
CTOMMOCTW 3anacHbIX YacTen u T.A.

Mpouncxoasiume B NPOMbILLIEHHOCTM NMPOVU3BOACTBA M NepepadboTKy NIeHOK N3MeHeHus
MPOVCXOANAT TaKXKE N Ha YPOBHE COBEPLLEHCTBOBAHMSA OTAE/bHbIX 3TarnoB
TEXHONOrMYECKMX Lienodek. CneunanncTbl OTMEYatoT NOBbILLEHHBIN CNPOC Ha
[lONoNHMUTENBbHOE 060pYyA0BaHMe. Bee yalle npon3BoACcTBa OCHaLLATCA y31amu
aKTBaLMN KOPOHHbIM Pa3psiioM, YCTpoicTBaMu nepdoopaLm, Bo3ayLLHbIMM
thmnbTpamm, LeHTpaIM30BaHHbIMU CUCTEMaMM NoAAuM U NOArOTOBKM Chipbsl. Ocoboe
3HaueHve NMeeT OCHallleHe NPou3BoACTB cUcTeMamy NepepadoTKy U BO3BPaLLEeHVs B
TEXHOMNOMMYECKNIA LMK OTXOA0B NPOU3BOACTBA, A/151 YEr0 yCTaHaBNMBAKOTCS APOBUIIKM,
arfiomepaTopbl UK rpaHynAaTopbl. JoocHalleHe NPOM3BOACTBA NOA0GHbLIMY
yCTpOIiCTBAMM NOBbLILIAET €ro rNMOKOCTb U 3KOHOMUYECKME NapameTpbl.

CTpyKTypHasi onTyMm3aums napka npon3BoACcTBEHHOr0 060pyA0BaHNSI MOXET NPUBECTY
K pOCTY LieH Ha NPOM3BOACTBEHHbIE MOLWHOCTM A0 1,5 1 6onee Tbicsy 401/1apoB 3a
KnorpaMmm exevyacHo Npov3BoAMMOii nneHkn. OgHakKo Takoe yBesIMyeHme
KanuTasloeMKOCTM NEXUT B PyC/ie MUPOBbIX TEHAEHLMIA 1 OGbiBAET onpasaaHo,
NOCKO/IbKY NPUBOANT K NOBbILLEHNIO PEHTABE/TLHOCTM U K CHKEHMIO CPOKOB BO3BpaTa
B/TOXXEHUIA.

B 3ak/toueHne XxoTesniocb 6bl OTMETUTL (PaKT, YTO NepBoHAYa/IbHOE HACbILLEHNE pbiHKA
o60pyAoBaHNEM /181 NPOM3BO/ACTBA N/IEHOK 3aKOHUMIOCH. [anbHelllne N3MeHeHUs B
aToli cchepe 6yayT MeHee AMHAMUYHbIMK, 3aTO Gosiee npeackasyemMbiMiu. Mpu 3ToM
npeanpuaTHSM, NPOU3BOAALLMM 1 NepepadaTbiBatoLLMM NIEHKY, A/1S1 TOTO, YTOObI He
0Ka3aTbCs XXEePTBOW C/IMAHWIA 1 NOr/IOWEHNIA B NPOLECCe eCTECTBEHHOW KOHLeHTpaLmm
NPOV3BOACTBA, C/IeAYeT YXe CEeroflHA BCepbe3 3ayMaTbCsl O NOBbILLIEHNM
KOHKYPEHTOCMNOCOGHOCTH.



