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AHHOTAIUSA

B 1990-¢ rozmp! cipoc Ha aBTOMAaTU3MPOBAHHOE BECOU3MEPUTEIIBHOE U JO3UPYIOIee 000pyI10BaHUE TPAKTUYECKU
OTCYTCTBOBAJ, IIO3TOMY IIEPBBIMM 3aKa3aMU 110 JaHHOW TeMaTHKe OBbLIM 3aKa3bl HA MOAECPHHU3ALNIO PA3IMUHBIX Me-
XaHUUYECKUX BeCOB M 103aTopoB. B koHue 1990-x romoB BecousmepuTeNnbHast U AO3Upyolas TexHuka «TeH3o-M»»
OblIa pa3OuTa Ha TPU CPYIIBL: OYHKEpHBIE BEChl CyMMapHOro yuera «I1oTok», 103aTOpPbl JUCKPETHOTO AEHCTBUS
HeTTo «["'aMMa» U q03aTOphI AUCKPETHOTO AeicTBUs OpyTTO «/lembra». B 1998 roay nepsrie OyHkepHbie Bechl «I1o-
TOK» OBUTH CMOHTHPOBAHBI Ha SIpOCIaBCKOM MyKOMOJIBHOM 3aBoje. B Hauane «HyseBbIx» rogoB Komianus «Tenzo-M»
cTaJla MOAXOIUTh K paboTaM KOMILJIEKCHO M OCYILIECTBIISTh KPYITHbIE MPOEKTHI IO CUCTEME «IIo1 kitou». HaunHasg ¢
2000 rona OIHUM U3 BaXXHEHIIMX HAIPAaBJIEHUI paOOTHI SBISIOTCS BECOBBIE J03ATOPHI Al (PACOBKH CHITYYHMX MPO-
JIYKTOB B OOJIbINIME MSTKUE KOHTelHepbl, Ha3biBaeMble « BUT-B2I». Komriekcerr pacoBku ObUTM HA3BaHBI B YECTh

antnuHbx repoes: « TUTAH», «cATIIAHT», « TEPAKJI», « TEPMEC».

KmoueBblie cioBa: komnaHus « Tenzo-M», Becol «IloTok», Becbl «Curma», gozatop «l'amman, mozatop «emptar,
KOMILJIEKC B3BelnBanus u qo3upoBanus, ABMIO — aBToMaTU3HPOBAHHOE BECOU3IMEPUTEIHHOE U TO3UpYIoliee 000-
pynosanue, K<TUTAH», «KATIIAHT», «TEPAKJI», «TEPMEC», BecoBoii mo3atop B Meriku « BUT-B21.

MepBble warun

B konue 1990-x rogoB «Tenzo-M» croxxunock
KaK MpearpusaTe, BBITYyCKAoIllee JIbBUHYIO OO0
BOCTpeOOBAHHBIX B CTpaHEe TEH30/1aTYUKOB U BTO-
PUYHBIX TPHOOPOB, & TAKKE IIPOMBIIIJICHHBIX TUIAT-
(hopMEHHBIX, aBTOMOOUITLHBIX U KEJIE3HOOPOIKHBIX
BecoB. OnHako B Poccuu Tex BpemeH, B cTpaHe, Ko-
Topas TOJIbKO HAauMHaja OXKUBAaTh IIOCIE pa3Bajia
1990-x, mpakTUUecK OTCYTCTBOBAJ CIIPOC HA ABTO-
MAaTHU3UPOBAHHOE BECOM3MEPUTEIHHOE U JO3UPYIO-
mee obopymoBaHue.

BcneacrBue uctopuuecky CIOKUBIIETOCS pas3fie-
nenus Tpyaa B CoerckoM Coroze OOIBIIUHCTBO
MPEINPHUATHI, KOTOPbIE 3aHUMAJINCh pa3paboTKOM
U MIPOU3BOJICTBOM BECOBOTO 000pYyI0BaHHUS, PACIIO-
Jarajnuchk Ha YKpauHe. Pa3Baj IpoMBILIIIEHHOCTH B
CCCP ne ob6oren cropoHo# u 3Tu mpeanpusitus. Ha
«Ten3o-M» cranu noctynarte NpejIoKeHus 1o pe-
MOHTY M MOJICPHHM3AIIMN aBTOMAaTU3UPOBAHHBIX Be-
COB U J103aTOPOB.

B nepBy1o ouepesp cTanm NOsIBISTHCS 3aKa3bl HA
MOJIEPHU3AIINIO PA3TMYHBIX MEXaHHMUECKIX BECOB U
no3aropos. Ha nnepBom srarie pa3sutusi Ha « Tenzo-M»
MPUMEHSUTUCH TOJIBKO MPOCTHIE BECOBBIC TePMUHA-
JIbl, B KOTOPBIX HE ObUTO (DYHKIMIA yIIpaBIeHHs. ITO
oputn «Tenzomepsr» u3z Uebokcap, « MUKpOCUMBD)
n3 OOHMHCKa, a TaK)Ke MPUOOPHI IPYIHX MPOU3BO-

nuteneil. JlaHHble TEepMUHAIIBI HE MOTJIN UCIIOJIB30-
BaThCs [IJIs1 aBTOMATU3UPOBAHHBIX BECOB U [103aTO-
pOB. MBI COCTaBMIIM TEXHUYECKOE 3aJJaHNE HA HYX-
HBIIl HAM TepMUHAJT ¢ QYHKIUSMU AO3UPOBAHUST U
yIpaBJIeHUS 3aCIOHKaMU U IPUBOAAMU, BOIJIOTUTH
B JKU3HB KOTOPOE COTTIACUIIACH MHUIIUATUBHAS TPYII-
a CHEeUaInuCTOB ¢ npeanpusatus «edton» us 3e-
JIEHOTpaja.

[TepBble anropuT™Mbl 103UPOBAHUS ObBUIM HATIH-
canbl A.C. AreeBsiM. Ha nx ocHOBE mpOBOAMINCH
MOJIEpHHU3AIIMA BECOBBIX 103aTOPOB Ha «Kapate»,
«YnpapHuue», ITogonbckom kabenbHOM 3aBOJE,
SpocnaBckoM MyKOMOJIBHOM 3aBOJIE M Y IPYTUX 3a-
Ka3uynukoB. OAHUM U3 3HAKOBBIX JJIs1 HAC OOBEKTOB
MoaepHu3anuu B 1997 romy OblIM MeXaHUYECKHUE
OyHKepHbIE BeChl Ha IOPTOBOM 3jieBaTope B Kanu-
HUHTpae. DTO ObLIN HEMELIKHEe MeXaHn4YecKkue OyH-
KEpHBIE BECHI JJISl yUeTa 3epHA, OTCPYKAEMOTO B
cyna, ¢pupmbl «Kponoc» mpousBojctea 1943 roaal
Benp Ob1Bmas Bocrounas Ipyccus sBnsinace Toraa
«kutHuLen ['epmanum»!

M.B. CenstHCKUi 1 Halll TIpeicTaBuTenb B Kann-
HUHrpajckoi oomactu B.JI. Ilercon pacckaspiBany,
YTO, YBUJEB UX BIIEPBbIE, KpaliHEe YIUBUIIUCH TOMY
dakTy, uTo y*)e B cepenune Bemmkoit OTeuecTBeH-
HOW BOMHBI «MUPHAas» IPOMBILLIIEHHOCTH | epMaHun
MIpOoAoJIXKalla CIIOKOWHO pabdoTaTh, BBIITYCKas 3TH
OyHKEepHBIE BEChI JJIsI MOAEPHHU3ALMHU 3JIeBaTOpal
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Hewmisl, BUAMMO, ¥ IPEICTABUTH ceOe HE MOTIIH, UTO
BOT-BOT IipourpatoT Kypckyro OUTBy, 4TO B MapTe
1944 rona mocnenyet mrypm Kenurcoepra, a 3atem
OHU MTOTEPIIST COKPYLIUTENBHOE MOpakeHne Bo Bro-
poii MEUpOBOI BoiHe! HecMOTps Ha CONMMIHBIN CPOK
CITyOBbl, CTAIBHOW OyHKEp BECOB OBLT B OTJIMUHOM
COCTOSIHMH, HO BECOM3MEPUTEIbHAS PhIYaXHAS CUC-
TeMa ¢ MPOTUBOBECOM, KOTOPOH UCIIOIHUIOCH YKe
MOJIBEKA, JaBaja 4pe3MepHO OOJbIIYIO MOTPell-
HOCTb HabOpa 103bI.

[Tocne o6cneroBaHUs MBI PEIIIN MOJAEPHUZUPO-
BaTh UX MyTeM MOABECKM OYHKepa Ha JIBa JaTUHUKa
C2, curHanbl KOTOPBIX 00pabaTHIBAIMCh HOBBIM
TOra BTOPHUYHBIM IpeodpazoBaTeneM TB-003/05/]
¢ GYHKIUSIMY TO3UpOBaHMs. Bechl OCITYKUTU He-
KHUM CHMBOJIMYECKHUM CTAPTOM HAIIEro 3aBOCBAHUS
pbhIHKA BecoB KammHuHTpaackoit oonactu, KoTopas
YK€ MHOTO JIET HAXOJIUTCS Ha «IbeIeCTale MovYeTay
B «COITMAJIUCTUYECKOM» COPEBHOBAHUHU HAIIMX Pe-
THOHAJIBHBIX MpeJCTaBHUTENCH !

B xonue 1990-x T010B MBI Ki1acCUDHUIIMPOBATIU
CBOIO BECOM3MEPHUTEIBHYIO U JO3UPYIOIIYIO0 TEXHH-
Ky, pa30UB ee Ha TPH CIIEAYIOLINE, TPUHITUITHATIEHO
pa3nuyaronecs rpymnbl:

* OyHKepHbIe Becbl cymmapHoro yuyera «I1oTox»;
* J103aTOPBI JUCKPETHOrO AcHCTBUS HEeTTO «I'am-

May;

* J103aTOPBI AUCKPETHOTO ACUCTBUS OpyTTO «lenb-

Tay.

Jst ka0l U3 HUX ObUTM pa3pabOoTaHbl alro-
puTMbl yripasienusi. OHu ObLIN peanTn30BaHbI B J0-

paboTaHHBIX BapHaHTax 0230BOro BTOPUYHOTO Ipe-
o6pazoBatens TB-003/05. B atux nmpeobpazoBaTte-
JSIX YCTaHaBJIMBAJIUCh JOIOJHUTEIbHbIE MOLYIIN
MpreMa BXOTHBIX HH(POPMAIIMOHHBIX M IUCKPETHBIX
CUTHAJIOB U BBIIAYU YIPABISIOUIUX JUCKPETHBIX
curHasioB. Ha nepBoM 3Tane BBIXOJHbBIE CUTHAJIBI
(hopMupOBaNTKCh ONTPOHHBIMU KITFOUaMH U Tpebo-
BaJIM JONOJIHUTEIbHBIX KOMMYTHUPYIOLIUX 3JIEMEH-
TOB I BKJIIOUEHHUS MPUBOJOB U CUTHATIU3AIUU.
ITo3gHee cranu UCHONB30BATHCA TPAH3UCTOPHBIE
KJIFOUM, [TO3BOJISIBLIME HAIPSIMYIO BKIIIOYATh Majo-
MOIIHBIE 3JIEMEHTHI MOCTOSIHHOTO ToKa. B 0603Ha-
YEHMSIX TaKUX NMPUOOPOB UCIOJIb30BAIACh MAPKU-
poBka «OK» (OTKpBITEIH KOJUIEKTOD). [IpuHATHIE B
TO BpeMsl IPUHIUIIBI PAOOTHI U CXEMHBIE PEILCHHS
BXOJ/IHBIX U BBIXOJIHBIX KaHAJIOB MCIOJB3YIOTCS U B
HACTOSIIIEE BPEMS.

B 1998 rony Ha SIpociiaBCKOM MyKOMOJIBHOM 3a-
BO/I€ MBI YCTAaHOBUJIU MEPBbIE OYHKEPHBIE BECHI CyM-
MapHoro yuera. Ha Mecre Obuia nmpousBeneHa ao-
BO/JIKA MPOTPaMMBbI JO3UPYIONIEr0 TePMHUHAIA U CO-
Opana cucrema yrnpasieHusl BecaMu. [ py3omnpuem-
HBIII OyHKEp BECOB MM MOJHYIO B TO BpeMs
HWIAHIPUIECKYIO (hOPMY THIA «TIOOEKC», MPEIIo-
KEHHYIO Ha PBIHOK M3BECTHOH MIBEHIIApCKOH (up-
Mol «Bbronep». Pazrpy3ouHas 3acioHKa COCTOsIa U3
JIBYX TMOJIYKPYIJIBIX JIENECTKOB, OIMYCKABIIUXCS MPU
pasrpy3Ke BHU3.

ITo3xe TpyIma TaKUX BECOB TOpabOTaHHON KOH-
CTPYKLMHU OblJIa YCTAHOBIIEHA HA MEIbHUIIE OJHOTO
U3 KPYITHBIX KOMOMHATOB XjiebompoaykToB (KXII).

Puc. 1. Becbl ¢ 6yHKepOM LmnMHapuyeckoli popmsl
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B nporecce ux sKCIUTyaTallMy MBI ITOHSUIH, YTO LIH-
JUHIpUYEeCcKrue OyHKepa — 3TO TYMUKOBBIA MYTh!
Oka3sbIBaeTcsl, «pacKpydeHHbIe» 3araaHble GUupMbl
TOXe oImOaroTcst! BRISCHIIIOCH, UTO CYIIIeCTBEHHBIE
MOTPEIIHOCTH CyMMapHOTO ydYeTa MpoayKTa olyc-
JIOBJIEHBI OCOOEHHOCTSIMU BHYTPEHHEH a3poAMHAMHU-
Ku OyHKepOB muuHApudeckor popmsl. [TpumepHO
yepe3 roJl Mbl 3aMEHIJIN Ha MPEeINPUSATUN 3aKa3un-
Ka BCE BEChl HA HOBBIE TOT1a Bechl «[10TOK» U3 TOIB-
KO 4TO pa3pabOTaHHOTO arperaTMpOBAHHOIO KOM-
riekca! OTo OblIa OYeHb MOJIe3HAsI U CBOEBPEMEH-
Has «paboTa HaJl OIIMOKAMI», TIOCIIE YeTO MBI ITepe-
CTaJIM CJIETIO JOBEPATh €BPOIEHCKUM aBTOpUTETaMm!
MpbI HAITM TPUYUHBI BOSHUKHOBEHHS MTapa3uT-
HBIX CHJI, IPUBOAMBIINX K BOZHUKHOBEHHUIO J1OMOJI-
HUTEIBbHBIX MOTPENTHOCTEH, U MPUHSIN pelIeHue
U3MEHHUTH (opMy OyHKepa BecoB. OTHOBPEMEHHO
MpHIILIIA IJI0OI0TBOPHAS HJIesl CO3AaHMs cepun OyH-
KEepOB Pa3HOro 00beMa U COBMECTUMBIX C HUIMH Y3-
JIOB, MTO3BOJISIOLINX CO3/IaBATh BECOBBIE YCTPOMCTBA
JUTsl pabOTHI C PAa3TMYHBIMU CHIITyYUMHU TPOTYKTa-
MU C Pa3HON MPOU3BOAUTEIHHOCTBIO U TOYHOCTBIO.
Tak poauack cepus BeCOB, NMOJTYUYHBIIAS HA3BA-
HUE «ATperaTupoBaHHBIC BeChl OYHKEPHBIE» — CO-
kpamenHo ABB. BecomsmeputensHoe u 103upyro-
mee o6opynoBaHUE C HEOOXOUMBIMU XaPAKTEPHUC-
TUKaMHU MOTJIO KOMIIOHOBATbCS B PA3IMUHBIX COYe-
TAHMSIX CIIEAYIOIINX Y3JIOB:
* 3 TumopasMepa NIHEKOBBIX MUTATENCH;
* 3 TunopasMepa OTCEYHBIX 3aCJIOHOK C THEBMATHU-
YECKHMH ¥ 3JICKTPUIECKUMU MTPUBOIAMH;

* 5 TUMOpa3MepoB Ipy30NPUEMHBIX OYHKEPOB C
MTHEBMATUYECKUMU U 3JIEKTPUIECKUMHU TTPUBO/IA-
MU pa3rpy30UHBIX 3aCIOHOK.

OpHa U3 MepBbIX NapTUH OYHKEPHBIX BECOB Ce-
puu ABB 6bina ycranosnena B 2002 romy Ha MelTb-
Huile PameHnckoro komObuHaTta xiaeb0npoayKToB
(puc. 2).

Bce y3nb1 ABB B cocTtaBe BeCOB pa3inyHOM KOM-
MMOHOBKHU TPOXOJIMIIN BCECTOPOHHUE UCTIBITAHUS U
JIOBOJIKY Ha CHELUATIbHO TIOCTPOEHHOM Ha TEPPUTO-
PUM HAILIETO MPEANPUATHS BEPTUKATIBHOM UCIbITA-
TEJIBHOM CTEHJIE U BBIIIYCKAIOTCS O HACTOSIIETO
BpeMeHu. [lo pe3ynbraTaMm 3KCIUTyaTallud BHOCH-
JIUCh U3MEHEHUS B KOHCTPYKIIMIO Y3JIOB JIJIsI COBEP-
IIEHCTBOBAHMS Pa3IMYHBIX nmapameTrpoB. CreayeT
OTMETUTH, YTO OOIBIIMHCTBO BecoB ABB, xoTopbIe
yCTaHABIUBAIUCh Ha MPEANPUITUSIX HAYUHAS C
2003 roama, 10 cUX MOP HAXOASATCS B 3KCILTyaTaLIUU.

Cnenom Obl1a pa3zpaboTaHa KOHCTPYKIIHS J103a-
TOpa «HETTO» AJis (ACOBKU MYKH B OTKPBITBIE MEIII-
ku. Takue 103aTOphI BIEPBBIE ObUTH YCTAHOBJICHBI
B 2000 rogy Ha CapaToBckoM M SIpociaBckoM My-
KOMOJIBHBIX 3aBojax. ['omoMm paHee pyKOBOACTBO
Bonoroackoro KXII npegnoxuno «Tenzo-M» us-
TOTOBUTH 3JI€BATOPHbIE OyHKEPHbIE BECHI JJIs yUeTa
3epHa. YCTaHOBJIEHHbIE N3HAYATIBHO Ha COBETCKHUX
3JIeBATOpPAaX MEXaHUYECKHEe OYHKEpHBIE BEChl OBLIN
CHJIBHO M3HOIIEHBI U UMENN OOJIbIINEe TOTPEITHOC-
TH B3BEIIMBAHUSI.

Oco0OeHHOCTBIO 3JIEBATOPOB SIBIISIETCSI OTCYTCTBHE
OTOIUICHHS B 3UMHHI MEPHO/I, TIOITOMY HCIIOIbH30-

Puc. 2. ByHkepHble Bechl «[MoTok» cepun ABB Ha menbHuue PameHckoro KXI, uioHb 2002 roga

IMTPUBOPLI. 2020. Ne 10 (244)

37



AO «Becousmepumenvnas komnanus «Tenzo-M» (on. Kpackoeo, 2.0. JTiodepuvt MO) — 30 aem!

BaHMWE MMTHEBMOIIPUBOJIOB OBLIIO BecbMa 3aTpy/IHH-
TEJTbHO M3-3a HEOOXOAMMOCTH OCYIICHHS CKAaTOTO
Bo3nyxa. JJOCTOMHBIX MO Ka4eCTBY U HAJIEKHOCTHU
OTEUECTBEHHBIX 3JICKTPONPUBOJOB MbI, K COXaJje-
HUIO, B TO BPEMS HA PhIHKE HE HAIIUIM — IPUIILIOCH
HCMOJIb30BaTh UTAIBSHCKUE C YEPBSIUYHBIM PEIYKTO-
POM, KOTOPBIE B TO BpeMsl MPOU3BOJMINCH HA YK-
paune. OHM OKa3aJIUCh OYEHb HEHAJIEKHBIMU B IKC-
iyatanuy. B ganpHeWieM Opulrioch NepeuTu Ha
HeMelKkre MoTop-penykTopbl ¢pupmbl «BAUERY,
KOTOPBIE UCIIOJIB3YIOTCS HAMU U CETOJIHSL.
KommnonoBka ObuTa 0O4eHBb MPOCTOMU. [IBUTATEIH
MIPUBOJA 3aKPEIUIN HA HAKIIOHHOU CTEHKE BECOBO-
ro OyHKepa, B pe3yJIbTaTe Yero ABUTATEIIN HUaeasIb-
HO BIIUCAKCH B rabapuThl paMbl BecoB. Ha ochb 1Bu-
raTess Haca Wiy KPUBOIIMII, IIATYH KOTOPOIro MpH-
BOAWJ B ABM)KEHUE 3aCIOHKY. [Ipu 3TOM 0Tnana Ha-
JMIOOHOCTh B PEBEPCHPOBAHUM MPUBOJIA: B MEPBYIO
MTOJIOBUHY 000POTa KPHUBOIIHUITA IO BPEMEHH, 3a1a-
BAEMOMY TalME€pPOM, 3aCIIOHKA OTKpbIBAJIaCh, BO
BTOPYIO IIOJIOBUHY 000POTa — JT0 MOSIBIICHUS CUTHA-
JIa JATYUKA 3aKPBITOTO IOJIOXKEHUS — 3aKPbIBAIIAC.
DTO0 YMEHBIITUIIO BABOE MOTPEOHOE KOJTUYECTBO perie
M KOHIIEBBIX JATUMKOB, a IIABHOE — HMCKJIFOYUIIO
OTIACHOCTh HecpabaThIBaHUS JATUMKA U yJapa 3a-
CIIOHKH 110 Kopmycy OyHkepa. Mcroap3oBanue aBU-
raTeyeil co BCTpPOEHHBIM TOPMO30M MO3BOJIWIO HU3-

0eXaTh CaMOIIPOU3BOJBHOTO 3aKPBITHS TSKEITOU
HIDKHEH 3aCJIOHKU. BCkope Oblia yCremHo co3aana
AHAJIOTUYHAS KOHCTPYKILMS 3JIEKTPONPUBOIA IS
OyHKEpPHBIX BECOB MEHBIIIEH BMECTUMOCTH OT 60 10
300 xr.

C momeHTa pa3pabOTKU M BHEIPEHUS MEePBBIX
3J1€BaTOPHBIX OYHKEPHBIX BECOB IS yUeTa 3¢pHa Ha
37€eBaTOpax U MO HACTOSIIEee BpeMs 3TOT BUJ MPO-
JIYKITUH SIBJIIETCS OYeHBb BOCTPEOOBAHHBIM. Y poXKai
3epHOBBIX B HAIlleH CTpaHe, KaK MbI 3HA€M, €XKero/I-
HO PACTEeT, CTPOSITCS HOBbIE 3€pPHOXPAHWIHUINA, a
3HAUUT, COXPAHSIETCS U CIIPOC Ha 3JIEBAaTOPHBIE OYH-
KepHble Becbl. OHM BHeceHbl B ['ocynapcTBEeHHbIN
peectp cpenctB usMepenuit Poccuu, benopyccun u
Kazaxcrana. B 3aBucuMoctu oT motpebHOCTel 3a-
Ka34WKOB UX MPOU3BOIAUTEIHLHOCTh COCTABJISIET OT
100 1o 400 1/4. Becol «IToTOK» ¢ TAKUMU OOJIBIITUMUA
OyHkepamu BMecTUMOCTBIO 0,5, 1 1 2 T ObUTH BbIfE-
JIEHBI B OTJICIbHYIO TOBAPHYIO TPYIITY C PHIHOYHBIM
Ha3BaHueM «Curmay, HOCKOJIbKY 3Ta rpeueckas Oyk-
Ba SIBIISIETCS CHMBOJIOM cCyMMUpoBaHus. Hamr HomeH-
KJIATYPHBIN PsiJT TO3BOJISET YAOBIETBOPUTH MTOTPEO-
HOCTHU CYIIECTBYIOIIUX U CTPOSAIIUXCS XPAHWIHUIIL
3epHA KPOME COBPEMEHHBIX MOPCKHUX TTIOPTOBBIX dJIe-
BaTOPOB. B MOPTOBBIX 371€BaTOPAX JJIs1 COKPAIIIEHUS
BPEMEHHU 3aTPy3KU CYIOB HCITOJIB3YIOTCS CHCTEMBI
MPOU3BOIUTEIHHOCTHIO B HECKOJIBKO THICSY TOHH B

Puc. 3. CtpontenbCcTBO UcnbITaTeNbHOro cteHaa, mam 2001 roga
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yac. /{7 TakuxX MOPTOBBIX 3JI€BATOPOB OBUIM pas-
pabotansl Becbl «CUrma-5» mpou3BOIUTEILHOCTHIO
800 T/4.

Ha nepBowm starmne nesiTenbHOCTH OT/AETA BCE MH-
KEHEPBI 3aHUMATUCH Pa3pabOTKON cxeM MyJIbTOB
yapasieHus. OgHako yxe B 2003 rony Benymum
CHENATNCTOM M0 pa3paboTKe MyJIbTOB YIIPABIECHUS
cran Psabue A.B. OH TBopuecku moaoIen K mpo-
Leccy pa3paboTKH, CAMOCTOSITENIBHO CO3aB KOHCT-
PYKTOPCKYIO 6a3y 31eMeHTOB. OH OCBOWJI THIIOBBIE
CXEMBI PEJICHHOH JIOTUKHU, OTpaboTal aJIropUTMBbI
YOPaBIEHHUS U 34 CYET ITUX HapaOOTOK CYyIIECTBEH-
HO COKpaTHJI BpeMs pa3pabOTKU IyJIbTOB yIIpaBJie-
HUS 17151 HOBBIX TUIIOB O0OPYIOBAHMUSI.

CBoM ucnbiTaTeNbHbIA CTEHA,

C nepeesnom «Tenzo-M» u3 Jlrobepen B HOBOe
3nanue B KpackoBo reHepajibHbIM IHUPEKTOPOM
M.B. CeHstHCKHUM, C IIEJIBIO TIepeHoca padoT 1o 110-
BOJIKE U UCTIBITAHUSIM JI03UPYIOIINX CUCTEM Ha CBOIO
TEPPUTOPHIO, OBLIIO IPUHSTO PEIICHUE O CTPOUTEITh-
CTBE COOCTBEHHOI'O HUCHBITATEIBHOIO CTEHJA 03a-
TopoB (puc. 3). Ero crpousn BOCKpECeHCKHI TpecT
«Mocobnctpoit Ne 5» mapaliielIbHO C IPYTHMHU
00BbEKTAMM Ha Halllell TePPUTOPUHU.

[Monayasy, 3a4acTyro yXe Ha MECTe IKCIUTyaTa-
LMY, BBISBIISIUCH MPoOiieMbl oOecrieueHust pabo-
TOCITOCOOHOCTH ¥ BBIITOJTHEHUST HEOOXOIUMBIX Tpe-
OOoBaHUH MO TOYHOCTH U MTPOU3BOIUTEIBHOCTH. []0-
BOJIKA KOHCTPYKLMHM Ha MPEINpUITHU 3aKa3uMKa
TpeboBasa JUIMTETbHON KOMaHANPOBKHA KOHCTPYK-
TOPOB, HAJIAJUYUKOB U paboyux. DTO IPUBOAMIO K
JIOTIOJTHUTETIbHBIM 3aTpaTaM |, TJIaBHOE, K CHUXKe-
HUIO penyTauuu npeanpustus! Mpl 3Hanu o cyuie-
CTBOBAaHUU TaKUX CTEHIOB Ha €BpPOMNEHCKUX (up-
Max «bronep» (LBeituapus») u «IIpoxom» (Uexwust),
MOATOMY PELINIIH, YTO 3aTPpaThl HA CTPOUKY U 000-
pyZIOBaHWE OMpaBIarOTCa. Bpems mokasano, 4To
3TO OBLIO MPABWIBHBIM petieHrneM. CeroiHs CTeH I,
KOHEUYHO, HCIOJIB3YETCSl TOPa3/I0 pexe, OJTHAKO B
psne ciaydaeB 6e3 Hero oOOMTUCH OBIBAET MPOCTO
Hemb3s!

Crenn ObLT 3aJlyMaH KaK TEXHOJIOTHYECKAS] MO-
JieNb TPEANpUSITHS 1o nepepaboTke 3epHa. B Hem
pacnoJyiaraeTcsi BEpTUKAJIbHBII KOBIIOBBIN 3JIEBATOP
(Hopus1), obecrieynBaOIIMK OIBEM 3€pHA U3 MPU-
emHoro OyHkepa (1 aTax) B pacxoHbIli OyHKep, Ha-
xomsmmuiics Ha 3-m sTaxke. M3 pacxomHoro OyHkepa
3epHO CAMOTEKOM IOCTYIAET CBEPXY Ha BXOJ UCIIbI-

TYeMOTO /103aTOpa U, MOCJe B3BELIIMBAHUS WM J0-
3UpOBaHUsl, COpachiBaeTCs B MPUEMHBINH OyHKeED.
[Tpuemuslii OyHKEp NMOABEIIEH HAa TEH304aTUMKAX U
caM SIBJISIETCS] BECOM3MEPUTEIIBHBIM YCTPONHCTBOM.

Crenn 6611 ocTpoeH B 2001 roay. OH mo3BoIMI
ONPEAETSATh TOYHOCTh U OBICTPOJEICTBHE yXKE BbI-
MyCKABIIEr0oCs aBTOMATH3UPOBAHHOTO 000pYyI0Ba-
HUSl, YCOBEPIIEHCTBOBAThH AJTOPUTMBI YIIPABICHUS
ABTOMATHUYECKHX BECOB U 03aTOpoB. Hammume cTeH-
J1a T03BOJINIO 3(PPEKTUBHO BBIMOIHATH KaK MOY3-
JIOBYIO, TaK 1 IIOJTHOPA3MEPHYIO TOBOJIKY BHOBB pa3-
pabaTeiBaeMoOro o0opyaoBaHUs, TapaHTUPOBATH
3aKa3uMKaM 3asiBJIsieMble MapaMeTpbl TOYHOCTH U
MMPON3BOIUTEIFHOCTH. BHepeHne Ha cTeH/Ie KOM-
MBbIOTEPHOM perucTpalnu napamMeTpoB padboTsl 060-
pyIOBaHUs 1aJI0 OOBEKTUBHYIO HH(DOPMAIIUIO O Ta-
paMeTpax pabo4mMXx MPOIECCOB TO3UPOBAHUS, UYTO
MO3BOJIMIIO pa3paboTaTh ONTUMATbHBIE AJITOPUTMBI
GWIbTpAIK M YITPABIICHHMS.

BonbLine NpoekTbl

B 2000 rony «Ten3o-M» Hauayio cOTpyaHUYATH
C MOCKOBCKHUM TIpeanpusitieM «Pycckuil mpoaykT».
OpmHUM 13 HATTPABJICHUH €T0 TSI TETLHOCTH SIBJISUTOCH
MIPOU3BOACTBO ACLIEBOTO PACTBOPUMOIO MOPOIIKO-
BOro Kode. DTOT 1ex Haxoawicss B MOCKBe Hemae-
KO OT CTaHLIMM METPOo «ieKTpo3aBonackas». Ham
HEOOXOAMMO OBUIO AaBTOMATU3UPOBATH TEXHOJIOTH-
YEeCKHIA TTPOIIeCC JO3UPOBAHUS KOMIIOHEHTOB U TO-
tosoro npoaykra. B 2001 rony Bnanensusl «Pyccko-
r'o MPOIYKTa» MPUHSUIA PEIICHUE CYIIECTBEHHO yBe-
JIMYUTH CBOIO JIOJIIO B ITPOJaXkaxX pacTBOPUMOro Kode
B Poccun. C 31011 1en1pi0 OBLIIO IPUHSATO PEIIEHNE O
CTPOUTENIHCTBE HOBOT'O IMMOU3BOJICTBA MOJIHOTO IIUK-
JIa 10 BBIYCKY PacTBOPUMOTO U FPaHyIMPOBAHHO-
ro ko(e Ha TeppUTOpUN OBbIBIIEr0 JIeTUNHCKOTO 3a-
BoJia oBoIHbEIX KoHIeHTpaToB (JI3OK) B Kamyxkc-
KOM 00macTi.

Hawm 6p110 npeaioxkeHo pa3paboTaTh U peanu-
30BaTh MPOEKTHI CHCTEM B3BEIIIMBAHUS U I03UPOBA-
HUs1, aBTOMATU3UPOBAHHOM CUCTEMBI YIIPABIICHUS 1
KOHTPOJISl TEXHOJIOTUYECKOTO MpOolLiecca, a TakkKe
CcHCTeMBI cOopa u 0OpaboTku nHpopMaruu. Bemxy-
LIMM MH>KEHEPOM IIPOEKTa cO cTOPOHbI «Ten3o-M»
6b11 HazHaueH Connies K.E.

Mpbl pa3zpaboTanu TeXHUUECKUE 3aJaHUs Ha Kax-
JIy10 YacCTh MPOEKTa U, OCTIE COTTIACOBAHUS, TEXHU-
YeCKHe MPOEKTHI M PEIBAPUTEIIHHBIE CMETHI TTO BCEM
npoextaM. Ha nHxeHepHoM coBewanuu «Pycckoro
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MPOJIYKTa» BCE MPOEKTHI OBLIN PACCMOTPEHBI U IIPH-
HATHI K UCTIOTHEHUI0. M3-3a OTCYTCTBHS B TO BpeMst
Ha «Tenzo-M» crienuaianucToB, UMEBIIUX OMBIT pea-
JU3AIMHA CTOJIb KPYITHBIX IMPOEKTOB 10 aBTOMATH-
3a1uu, coopy U 00paboTke HHPOpPMAIUH, 3TA YACTh
MpoekTa OblIa MopyueHa MO ayTCOPCHHIY IpPUBJIe-
YeHHOH (upme.

B 2003 rony mbl B 6071b110M 00bEMe TOCTABUIIN
Ha JI30K u BRIOHWIN MyCKOHAJIaI0YHbBIE pAOOTHI
mo aBToMoOmIbHEIM (1), mmatpopmenusim (21) u
OyHKepHBIM BecaM (6), a Takke OyHKepHBIM 103aTO-
pam (14), TBDY (70) n ogHo#M 4-KOMIIOHEHTHOM J0-
3aTOPHO-CMECUTEIbHOM cTaHIuM! Y4yacTue B OCHa-
mennu JI30K BecoBEIM 000pyIOBaHUEM CTAJIO TIEP-
BBIM KPYITHBIM KOMIUIEKCHBIM IPOEKTOM B UCTOPUU
«Tenzo-M».

B nagane 2000-x ro10B Ha MPEOMPUATHH IIO0 3a-
Kazy BeprojieTHOH hupmbl «KaMoB» ObLT pazpabdo-
TaH U M3TOTOBJICH TEH30JaTYHK TSI K3MEPEHUS Beca
rpy3a Ha BHelIHel noxasecke Beprojieta Ka-32. He-
CKOJIBKO BEPTOJIETOB 3TOT'O TUIA OBLIN MPOJIAHBI B
Kanany u Anonuto 115 cycka BHU3 Jieca, 100bIBa-
eMoro Jecopybamu Ha TOpHBIX ckiIoHaXx. C Lenbio
YBEJTMUEHHS ITPOU3BOIUTEIIBHOCTH TPY1a UHOCTPaH-
HBbI€ JIETYMKH IKCIUTyaTUPOBAJIN BEPTOJIETHI «B XBOCT
U B TPUBY», TIeperpykasi HeCylyue BUHTBI U UX pe-
JYKTOPBI IPH PE3KOM HaOOpe BBICOTHI C OONBIION
BEpTUKAJIBHON Neperpy3koi. Bemeacreue neperpy-
3a PEIyKTOPBI YACTO OTKA3BIBAIIN, OJTHAKO 3aKa34H-
KM TpebOBaJIM PEMOHTHUPOBATH UX 10 TapaHTHH. {711
TOTO UTOOBI I0Ka3aTh (hakT meperpysa, pupma «Ka-
MOB» pelIlyia OCHACTUTh BEPTOJIETHl CUCTEMAMH,
MTO3BOJISIFOIIIMMHU KOHTPOJIMPOBATH BEC ITOTHUMAEMO-
ro rpysa. Takas cucrema O6bl1a HAMU CO3/IaHA U TO-
MOTJIa 3aLIUTUTh IIpaBa HAIIUX BEPTOJIETUYUKOB!

B 2002 rony Ha npeanpusiTAU cTaiu pa3padbaTsl-
BaTbCSl JIOTKOBBIE 103aTOPBI HEMPEPHIBHOTO JIEHi-
CTBUS ISl cTabMIM3anuu moToka 3epHa. OHu mpej-
Ha3HAYAJIUCH JJI51 3aMEHbI MEXaHUYECKUX 103aTOPOB
¢upmer «Bbronep», TPUMEHSBIINXCS HA MEJTbHUIIAX.
B kxagecTBe mpuBOAa 3aCIIOHKH Ha MEPBOM J03aTO-
e UCTIOJIB30BAJICS AaBUALIMOHHBIN JIMHEWHBIN ITPUBOL
nocrosiHHoro Toka. [1o3xe Obuta pazpaboTana KoH-
CTPYKLUSI C MPUBOJOM MEPEMEHHOI'0 TOKa THUIIA
M3O0.

B 2005 rogy xoncrpykropom Jlebenessim 1O.b.
nox pykosoactsoM LlIturensmana b.A. 6611 pa3pa-
0O0TaH psiT KOHCTPYKIINI JIOTKOBBIX YCTPOKCTB, KO-
TOpBIE UMEJH JINHEHHbIE U3MEPUTEIbHbIE XapaKTe-

PUCTHKH BO BCceM paboueM auamna3one pacxona. Ms-
MEPUTENIN PACXOAa BBITYCKAINCH OJI HA3BAHUEM
«JIoToc», a 7103aTOPBl HEMPEPBIBHOTO IEHCTBUS —
o abopesuatypoit JAJIT. M3mepuTenbHBIM B YIT-
PABIISIIOIIMM MPUOOPOM JJIsSI IOTKOBBIX YCTPOKCTB
craj Haw HoBbIM TepmuHain TB-006C. B Hacrosiuee
BpeMsI IOTKOBBIE YCTPONCTBA HAIIIETO MPEATPUSITHS
HE TOJIBKO HE YCTYNAIOT JYYIIUM MHPOBBIM 00pa3-
11aM, HO Ja)e MPeBOCXOASIT X MO TOYHOCTH. JIoT-
KOBBIE YCTpOHCTBA Mpon3BoAcTBa « Ten3zo-M» pabo-
TAIOT Ha 3JIeBaTOpax, MEJIbHULIAX, IPOU3BOJCTBAX
CTPOUTENBHBIX MATEPUATIOB, XUMUYECKUX ITPOU3BO/I-
crBax. C monomnonueit «bronepa» mo sTomy BUIy
M3MEpPEHUN B HaIllEH cTpaHe ObLIO MOKOHYEHO!

Puc. 4. 3aBoa npemukcoB «<HEOKOPM»,
ceHTabpb 2007 roga

B cents6pe 2007 roga B r. Jlakunck Bragumupc-
KoM oOjacTu mpolia mpe3eHTanus HOBOro 00ib-
moro 3aBojaa npemukcoB Gupmbl «HEOKOPM»
(puc. 4). Bce BecousMepuTeNnbHOE U JIO3UPYIOIIEe
000pyIOBaHME 3aBOJA OBUIO CIPOEKTUPOBAHO U
CMOHTHUPOBaHO cnenuaiucraMu « Tenzo-M». Paspa-
00TKa KOMIIOHOBOYHOT'O peElIeHHUs, pa3paboTka u
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MPOM3BOJICTBO 103aTOPOB MUKPO-, CPEIHUX U MaK-
POKOMIIOHCHTOB, CUCTCMbI dBTOMATU3UPOBAHHOT'O
YIIPaBIICHHUS TEXHOJIOTMUECKUM MTPOIIECCOM M CUIIOC-
HBIM KOPITYCOM, 4 TAKXC HaJIaJJKa 1 3aIlyCK B 3KC-
TUTyaTaIMIo — BCE 3TO OBLTH 3aCITyTH HAIIKMX CIIeIHa-
JUCTOB.

ABTOMaTHBI/IpOBaHHaﬁ CUCTCMaA YIIPaBJICHUSA TCX-
HOJIOTHYECKUM TPOIECCOM paboTaeT Mo MPUHIIUITY
«OJIMH 3aBOJl — ouH omepaTop». C IBYX 3KpaHOB
OCYIIECTBIISETCS MOJTHOCTHIO aBTOMATUYECKOE YII-
paBieHHe BceM 3aBoaoM. Cucrema obecrieunBaet
BBITTOJIHCHUC ILICJIIOTO psAaa 3aJay. OHa MUHUMU3HU-
pOBaJia BIMSHUE «YETI0BEUECKOT0 (PaKTOPa», BBIION-
HAA 3aJa4Ml TCXHOJIOTAd, OIITUMHU3UPOBAJIa PCKUMBI
JIO3MPOBAHMS U CMEIIMBaHUs; obecrieunBana Gop-
MUPOBAHUC BCCBO3MOKHbBIX OTUCTOB, 4 TAKIXKC ITPO-
HU3BOANIJIA NUATHOCTHUKY COCTOAHHA TPOTrpaMMHO-
TEXHUYECKOT'O KOMILIEKCa.

Puc. 5. BHewHunin Bua, gosatopa nobaBok
Ang nnaBuibHOWM Mevyun

B 2010 rony cnenuanuctaM BECOU3MEPUTENb-
Ho#t KomImaHuu « TeH30-M» OBIITO ITPEATOKEHO OC-
HACTUTh IJIABUWJIBHYIO METAJIyPTUUECKYIO MEUb
JUTSL YTJIIEPOTUCTHIX, JIETHPOBAHHBIX U BBICOKOJIE-
TUPOBAHHBIX, B TOM YHUCJIE BBICOKOXPOMUCTHIX,
cTaneil gozatopamu sl BHeceHUs 100aBok. [o-
3aTOPBI IPeIHA3HAYCHBI 11 BHECEHUS C 3aJaHHOMI
MPOU3BOAUTEIHHOCTHIO (PIIIOCA, PACKUCIISIIOMINX 1
JIETUPYIOIIUX KOMIIOHEHTOB B MpOIlecce Meperia-
Ba CTAJIbHBIX CIUTKOB. B KOHCTPYKILINHU 103aTOPOB
peanu30BaHbl OPUTUHAIIBHBIC HUICH CIICIINAITICTOB
«Tenzo-M». IlorpemHocTs 103UPOBaAHUS HE Mpe-
Belmana 1 %, 9To MO3BOJIMIIO JOCTHYh BBICOKOM
TOYHOCTH KOPPEKTUPOBKH COCTaBa UCXOTHOM CcTa-
nu, a uaTerpanus nozatropos B ACY TII ycrano-

BOK Ja€T BO3MOXKHOCTb KOHTPOJIUPYEMOI'O H3Me-
HEHHSI HOPM BHECEHUs J00aBOK B MpoIllecce MIaB-
KH.

Bonpmas HeOAHOPOAHOCTh PA3MEPOB YACTHII
BHOCHMBIX KOMITOHEHTOB M BBICOKHE TpeOOBaHUS K
TOYHOCTHU MOAJIEP)KAHUS CpeIHENH MPOU3BOIUTENb-
HOCTHU MIPUBEIN K HEOOXOJIUMOCTH CO3JaHUs 1034~
TOpa ¢ HEOOJIBIINM BECOBBIM OMPOKHIBIBAIOIIUMCS
JIOTKOM ¥ TUCKPETHO-TIEPUOTUYECKIM aJITOPUTMOM
JI03UPOBAHMUSL.

B nayane 2011 rona cTeH10BbIE UCIIBITAHUS KOM-
JIEKTa BECOBBIX JI03aTOPOB CHITYYHX KOMIIOHEHTOB
JUIS. YHUKAJBbHBIX YCTAHOBOK 3JIEKTPOILIAKOBOTO
neperuiaBa ObLIN 3aKOHUEHBI. BhIcCOKOKauecTBEeHHAS
CTajlb, MOJIyYeHHAsl Ha TAKUX YCTAaHOBKAX, UCIOJIb-
3yeTcsl B TSDKEJIOM MAIIMHOCTPOCHUH, He()TEXUMUH
u atroMmHoit sHepretruke. B 2011 rony takyio cranb
UMIIOPTUPOBAJIN B OOJIBIINX KOJIUYECTBAX, HO
IocJie 3aIycKka HOBBIX YyCTAHOBOK MPOU3BOJCTBA
«TeH30-M» curyauust nU3MeHUIIach!

Ocenpio 2013 roga robuneiiHbie OyHKEpHBbIE
BECBI C MOPAAKOBBIM HOoMepoM «1000» ObuTH OT-
rpyxeHsl Ha BocTtouno-KazaxcraHckuii Myko-
MOJIbHO-KOMOUKOPMOBBIF KOMOMHAT — OJTHO U3
KpYINHEUIINX NpeanpusTuil B pecnyonuke. Toicsu-
HbeIMU OKa3aiuch Bechl «ITOTOK-3002» ucmomnne-
uust ABB-300(9)-2(K,3). JlanHbIe Becbl UMEIOT OyH-
kep 06bemoM 300 11 1 OCHAIIEHBI STIEKTPOIPUBOIOM
3aCIIOHOK. MakcuManbHas MPOU3BOUTEIBLHOCTD
BecoB 3Toi Monudukanuu — 80 1/4.

MopBurn «TutTaHoB»

C 2000 roma n o Hacrosiee Bpemsi Ha « Tenzo-M»
BeZIeTCs HempepbIBHAs paboTa mo pa3paboTke HO-
BBIX M COBEPILIEHCTBOBAHUIO CYILIECTBYIOIIMX CUCTEM
noszupoBanus. OQHO M3 BaXXHEUINX HANMPABICHUI
— 3TO BECOBBIE 03ATOPHI 711 (PACOBKU CHITYUHX
MPOAYKTOB B OOJIBIIINE MSTKHE KOHTEHHEPHI, HA3bI-
Baemble «bUT-B2I.

Poccuiickuit tepmun « bBUT-B2I» npoucxoaur ot
AHTIIUICKHX CIIOB «big bagy, T. €. «OO0JIBIION MEIIIOK».
DTOT MENIOK MPEACTABIIAET COOON MITKUN KOHTEH-
Hep (FIBC, flexible intermediate bulk container),
ABJIAIOUIMICS Hanbosee MPOTPECCUBHBIM BUIOM
Tapbl JUIsl IEPEBO3KU MHOTUX CBHIMYYUX, KYCKOBBIX,
[IaKETUPOBAHHBIX MATEPUAJIOB U JaXKe XKUIAKOCTEH.
ITpu camoil HU3KOH LieHEe 110 CPAaBHEHUIO C APYTUMU
BHUJIAMH TaPbl OH 00JIaIAET eIlle 1 MHOXXECTBOM ITpe-
MMYIIECTB.
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ITocne Bcrymienus B cuimy 3ampeta PXK]I nepe-
BO3UTH YMEPEHHO CBINy4He, MbUISIINE, OMACHbBIC
(2...5 xyacchl) M arpeccuBHbBIC TPY3bl HABAJIOM B TI0-
JTyBaroHax MHOTHE KOMITAHWU MPUHSUIN PEIICHUE
pa3BuUBaTh (PacOBKY CBOEH MPOAYKIIMU B KOHTEIHHE-
pb1 « BUT-B3T», 4T0 M03BOIISIET OTTPYKATh MPOAYK-
LIMIO B KPBIThIE BATOHBI, TOJIyBATOHbI, KOHTEHHEPHI,
a Tak)Xe B aBTOTPAHCIIOPT.

®dacoBka npoaykiuu B koutenepsl «bBUT-BIT»
JTABHO HCII0JIH30BAJIaCh BO BCEM MHUpPE, OCOOCHHO B
EBporne. 3a nocnegnue aBaauaTh JET MSTKUE KOH-
TEHHEPHI U3 TTOJIMMEPHBIX MATEPUATIOB AKTUBHO BbI-
TECHSIOT JII0ObIE IPYrue BUAbI TAPhl A1 XPAHEHHS
Y TPAaHCHOPTUPOBKH CHIMy4HX rpy30B. [1o maHHbBIM
EBporneiickoit accouyaliuy Npon3BoAUTENENH MATKUX
koHTeriHepoB (EFIBCA), MupoBoe mpou3BOACTBO
3TOTO BUJA TAPhl €XKETOJHO YBETUIMBAETCS B CPE/l-
HeM Ha 10 %. TToaTomy nepexoa Ha 3TOT B pacos-
KU TIOMOTJT POCCUICKUM MPEANPUSITUSIM BBIXOJUTh
Ha MEXIYHAPOIHBINA PBIHOK.

Crpemsich OTKPBITH Tiepe/l IOTPEOUTESIMUA HOBBIE
BO3MOKHOCTH, komraHus « Tenzo-M» etnie B 2001 romy
HayaJa BBIITYCK KOMIUIEKCOB (haCOBKH CBIITyYUX ITPO-
nyktoB B «bUT-B3I». IlepBeHuieM Takux ammapa-
ToB ctai noszatop «empra-C 1000», pazpaboran-
HBIH TOJ HanboJiee pacmpoOCTPaHEHHBIH TOTraa
4-cTtponHblil KoHTeHep. Celfuac 3TO U3IEIUE BbI-
MyCKaeTCsl KaK KOMIUIEKC (DAaCOBKY CpeIHEN Mpoun3-
BomTebHOCTH. OH MO3BOJISIET (hacoBaTh B 2- U 4-CTPOII-
Hble KOHTeHHepsl NpoAyKT go3amu oT 300 go
1000 xr (ot 700 mo 2000 xr) c Tounoctsio £ 0,5 %.
ITpousBoaUTETPHOCTh KOMIUIEKCA — 10 15 KOHTEM-
HepoB B uac. KoMIutekc ocHaIeH ynpoIeHHOH cuc-
TEMOM pa3fyBa KOHTEMHEpA OT CTAHIAPTHOW ITHEB-
Mocetu. ObecnplTMBaHNE KOHTEIHEpA OCYILECTBIIS-
€TCsl MOIKITIOYEHNEM MaTpyOKa acupalny K CUCTe-
M€ BEHTWJISUMU 3aKka3yuka. CbeM KOHTelHHepa ¢
J103aTOPa MPOU3BOIUTCS IIPH MMOMOIIHU OTPY3YHKA.

Kowmmekcot «lenpTa-Cy yCHemHo npuMeHsoT-
cs ipu (pacoBKe CTPOUTENBHOTO TecKa, IpaBusl, Ka-
JTUWHBIX U Apyrux ymobpenuit. [IpeumyiiecrBamu
TAKUX KOMIUIEKCOB SIBJISIFOTCS UX HEBBICOKAs CTO-
MMOCTh U HEOOJIbIINE YCTAHOBOUYHBIE PA3MEPBHI.
Yaiue Bcero Mx UCHOJb3yIOT HEOOIBIINE TPEANPUS-
THSL.

B nporecce skcruryaTaniuy BbISBIISIIUCH ClaOble
CTOPOHBI BBIIIYCKAEMOTO0 00OpYIOBaHUS, HAIIPU-
Mep, HeOOXOAUMOCTh (P OPMHUPOBAHUS TIIOCKOTO
IHa KoHTeiHepa. I1ockobKy 3amoIHeHne KOHTEH-

Hepa MPOUCXOIUT B MOJBEIIEHHOM COCTOSIHUU, €r0
JTHO CTPEMUTCSI IPUHATH MOIycheprdeckyo (op-
My u «bUT-B3I» npu ycraHoBKe Ha IUIOCKYIO IIO-
BEPXHOCTh HAUYMHAET 3aBaIMBaThCs. CKOPOCTH pas-
JlyBa TaKXXe oKa3ajlach HeJOCTaTOUHOM. Bee 310 Me-
1aJI0 UCTOJIb30BaTh KOMIUIEKC C MAKCUMAJIbHOM 3(-
(EeKTUBHOCTHIO.

B 2004 rony mbl pazpaboTanu 1 3aaTeHTOBAIN
BBICOKOTIPOU3BOIUTEIIBHBIN KOMILIEKC (haCOBKU MH-
HepaJIbHOTO ChIpbs, Ha3BaHHbI « [UTAH», ¢ OyH-
KEepHBIM J103aTOpOoM «HeTTo» «[TAMMA 1000-0,5»
Y BOBMOXXHOCTBIO YIUTOTHEHHSI MPOAYKTA B KOHTEH-
Hepe. OH obecrieunsT MOBBILLIEHUE TPOU3BOIUTENb-
Hoctu 70 80 KoHTeliHepoB B yac! Kowmruiekc ocHac-
TIH 3P PEeKTUBHOM cucTeMOii pa3ayBa KOHTeWHepa.
MornrHas cucteMa 00ecbUTMBaHMS pabovero Mecta
cosz/iana KoM(GOpTHBIE YCIOBUS sl pabOThI omepa-
Topa. 3anojJHeHne KOHTeltHepa MPON3BOIMIOCH He-
MTOCPE/ICTBEHHO HA HAKOIUTETHHOM KOHBEHepe, UTO
ABTOMATHYECKH PEIINIIO MPodiieMy HOPMUPOBAHUS
miockoit ¢opmbl qHa KoHTelHepa. C KoHBelepa
KOHTEHHEPBI NepeMeIlaloT MO0 HEeOCPEACTBEHHO
Ha TPAHCHOPT, TUOO HA TUIOLIAJKU XPAHEHHUS.

[Tpu HEOOXOAMMOCTH BO BpeMsI 3arpy3KH KOHTEMH-
Hepa paboTaeT cucteMa BUOPAIIMOHHOIO YIIOTHE-
HUS MPOJYKTa. J{ecATKH TaKuX KOMILJIEKCOB, BHE-
JpeHHble OoJiee 6 JIeT Ha3ald, HaJAekKHO padboTalor,
dacys pa3HbIe IT0 CBOUM XapaKTEPUCTUKAM MTPOITYK-
Tol. EmnacrBennbiM HegoctaTkoM « T TAHA» oka-
3aJ1ach €ro BBICOTA — HE BCE MPEANPUITUS MOTIN
«BITUCATH» KOMIUIEKC B OOBEMBI CBOUX ITOMEIIIECHHMIA!

Hosgr1it komiuteke «I'’EPMEC) umeer yxe MeHblLue
rabapuThl: BICOTA J03aTOpa OT IOJIA IO HIDKHETO
¢ana HasBecoBoro OyHKepa He mpeBblaeT 3,8 m!
[Tpon3BoaANTENBHOCTh M TOYHOCTH (DACOBKH, KaK y
«TUTAHA»! Masbie rabapuThl O3BOJIMIIN BITUCATH
€ro B Y)K€ TOTOBbIE TEXHOJIOTUYECKHE INHUU. Takue
KOMIUIEKCHI 3PPEeKTHBHO pabOTaIOT KaK Ha HEOOITb-
mux pupmax, Tak U Ha KPYHHBIX TOPHOIOOBIBAIO-
IIMX U IepepadaThIBAIOIINX MPEANPUITUSIX.

PaspaboTanHblii ciieqom KoMmIuieKc (GacoBKH lie-
MeHTa «ATJTAHT» ¢ mozatopom «opyTTo» «/IEJIb-
TA 1000-0,5» mo3Bonmit gacoBaTh MEIKOIUCIIEPC-
HbI€ U CWJIBHO MBUISIIME TPOIYKThI, KOTOPBIE Tpe-
OYIOT pa3KMKeHHUs BO3MyXoM. JlaHHBIN (acoBIIUK
OCHAILIEH CHEIMAIN3UPOBAHHBIM KJIAIIAHHBIM ITUTA-
TeJeM, UCKIIOUAIOUIUM MPOTEYKH Pa3KMKEHHOTO
BO3IIyXOM IpoayKTa. OH TaKke OCHAIIEH CUCTEMOI
3¢ PeKTUBHOTO pa3ayBa KOHTEHHEpa U CHUCTEMOU
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JO3ATOPbI U BYHKEPHBIE BECHI

ob6ecnpuBanus. OCHOBHOUM THI KOHTEHHEPOB IS
9TOT0 KOMITJIEKCA — OJTHOCTPOIIOBBIE C MOJIUITHUIIE-
HoBBIM BKIagbleM. Kommiexkc «ATJTAHT» mo3so-
aseT (dacoBaTh HeMeHT go3amu oT 300 mo 1000 kr
(o1 700 10 2000 k1) ¢ TouHOCTHIO T 0,5 %. [TpousBo-
JIUTETbHOCTH KoMIUIeKca — 10 30 KOHTeHepoB B uac.

Hns pemenus 3aaad mo GpacoBke B KOHTCHHEPHI
«BUT-B3I» 1m10X0 ChIITyyuXx MPOaYKTOB (AHATIOTHY-
HBIX, HAIPUMEP, MyKe), KPYMMHOKYCKOBBIX MPOAYK-
TOB (HampuMmep, OPUKETUPOBAHHBIN YTOJIb) KOMIIA-
HUS pa3paboTajia MOIYJIbHBIH KOMIUIEKC (hacOBKH
«EPAKIJI» ¢ nmo3atopom «opyrro» «JEJIBTA
1000-0,5». DTOT KOMILJIEKC MO3BOJISIET ONEPATUBHO
no00paTh ONTUMAIEHYO KOH(UTYPAIUIO IO TPe-
OoBaHMS 3aKa3uMKa Kak IO TEXHUYECKUM TpeboBa-
HHUSIM, TaK U [0 CTOUMOCTH. JIaHHBII KOMIUIEKC MO-
XKET ObITh YKOMIUIEKTOBAH CIEAYIOIIMMHU TUMIAMU
MUATaTeNIeH: TPABUTAIMOHHBIM (JIJI1 XOPOIIO CHIITY-
YUX MPOJYKTOB), ITHEKOBBIM (JJISI TNIOXO CBHIMTyUUX
MPOAYKTOB), IEHTOUYHBIM (IUIs1 KPYIMTHOKYCKOBBIX U
KpOIIAIMUXCS] MPOAYKTOB) U KIIAMMAHHBIM (IJISI MeJ-
KOJIUCTIEPCHBIX MPOYKTOB).

KowMrieke yierko agantupyercs moji KOHTelHe-
PBI JTIO0OTO THUIIA: OHOCTPOITHBIE, 2- K 4-CTPOITHBIE.
ITpenycMOTpeH BapuaHT MOCTaBKH YCTPOUCTBA op-
MUPOBaHUS JHA KOHTEWHEPA C BO3ZMOXKHOCTBIO yII-
JIOTHEHUS TPOoyKTa. KoMIIeKe MOXKET KOMILIEKTO-
BaThCs 3 (GEKTUBHON CUCTEMOMN pa3ayBa U 00eCIbI-
nuBaHus. [1pon3BOANTENBHOCTh KOMIUIEKCA HA XO-

Puc. 6. Komnnekc ¢pacoBkn uemeHta «ATJIAHT»

POIIO CBIMYYMX MPOAYKTax — A0 15 KOHTEHEPOB B
4ac, Ha TUIOXO CBHIMYYUX MPOJIYKTAX — 10 8 KOHTEH-
HEPOB B yac.

MakcumainbHas 3h(OEKTUBHOCTh BBICOKOIIPOU3-
BOJUTEIBHBIX KOMIUIEKCOB JOCTUTAETCS IpU (PacoB-
KE€ B COBPEMEHHBIE OJIHOCTPOIOBBIE KOHTEHHEPHI C
CYCIIEHIMPOBAHHBIM BKJIAJbIIIeM. Takol BKIIAJbIII
KOHTEIHepa UMeeT yke cPOPMUPOBAHHOE TOPIIO.
K coxanennro, MHOTHE KOMITAHUH, TPUCTYTIAS K MO-
JIEPHU3AINN TTPOU3BO/ICTBA WIIU pa3pabOTKe HOBBIX
TEXHOJIOTUYECKHUX JIMHHUM, YaCTO YICISIOT BCE BHU-
MaHHE OCHOBHOW TEXHOJIOTUM, a MPOEKTHYIO MPO-
paboOTKy yuacTKOB (PaCOBKH M OTTPY3KH OCTABIISIOT
«HA TTIOTOM», CIUTAsI TH BOIPOCHI IIPOCTHIMHU U JIET-
KO pelaeMbIMU B CAMOM KOHIIE TPOU3BOIUMBIX pa-
00T.

B utore yacto BO3HMKAET cUTyalMsl, KOTJa TeX-
HOJIOTHYECKAS JIMHUS UCTTPABHO BBIITYCKAET MPOAYK-
LUIO C MIAHUPYEMOW MPOU3BOAUTEIBHOCTHIO,
TOT/Ia KaK IJI0OXO MPOlyMaHHasi TEXHOJIOTHS (hacoB-
KU ¥ OTTPY3KH TOTOBOM MPOJIyKIIMU HE TOJIBKO Tpe-
OyeT OOJIBIIOrO KOJIMYECTBA MEPCOHANIA, HO MPOCTO
HE B COCTOSIHMM CITPABUTHCS C TIOCTYNAOIIUM O00be-
MOM TOTOBOM mpoxaykiuu. [IpaBunpHbIi TOI00D
THIIa KOHTEWHEpa U MOTPYy30YHO-PA3TPY30UHOTO
000py1OBaHUS TTO3BOJISET (PACOBATH M 3aTPYKaTh B
MOJIyBaroH (WM KOHTEHHEPOBO3) C HAKOTTUTEIHHO-
r0 KOHBeHepa OTHOBPEMEHHO 110 3...6 KOHTEHHEPOB
C yJacTheM BCero ABYX-Tpex pabdoumx! Mcrmomp3o-

Puc. 7. Komnnekc dacoBku «EPAKJT»
ANa nJIOXOChbINy4nx M KPYNHOKYCKOBbIX NMPOAYKTOB
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AO «Becousmepumenvnasa komnanua « Tenzo-M» (on. Kpackoeo, 2.0. JTrodepuvt MO) — 30 nem!

BaHUE HAIIMX 103aTopoB B Mewiku «bUT-B3I no-
3BOJISIET IOCTUYb MPOBO3HOIO 00BbEMa, CPABHUMO-
ro ¢ nepeBo3koil rpy3os HaBajgoM. Hanpumep, npu
MepeBO3Ke MUHEPATbHBIX YI0OpeHHit mogooHas omn-
TUMM3ALNS JIOTUCTUKU MTO3BOJISIET YBEIUUUTD O0Bbe-
MBI [IEPEBO3UMOI0 B BaroHe rpysa Ha 4...5 T.

Takum 06pazom, OTIIAKEHHOE B3aMMOJICHCTBHE
KOHTEHHEPOB C MEXaHU3MaMU MO3BOJISIET CBECTU
MPAKTUYECKHU K HYJIIO IOTEPH I'Py3a, B TO BPEMSI KaK
MpH OOBIYHBIX CIIOCOOAX MEepPeBaJIKU OHU MOTYT
nocturath 30 % oT ero croumoctu. CleayeT Takxe
OTMETHUTH, UTO B OTJINUKE OT 3HAYMTEIIbHBIX UHBEC-
TULUI, HEOOXOIUMBIX Ha MOZECPHU3ALIMIO TPOU3BO/I-
CTBEHHBIX IMPOIIECCOB, CyMMAapHBIE 3aTPaThl HA CO-
BEPLIEHCTBOBAHUE CTAAUIN NIEPEBAJIKU CYILLIECTBEHHO
HIDKE ¥ OKYIAIOTCS] MPAKTUYECKHU Cpa3y.

HoBble ropu3oHTbI

Jo3upoBaHue 1 B3BEHIMBAHKUE — 3TO KaK MPOU3-
BOJICTBO U TOProBisl. B mpou3BoaCTBE U NO3UPYIOT,
Y B3BEIIMBAIOT, 4 B TOPTOBIIE OOIIbIIIE B3BEIINBAIOT,
yeM n103upyroT! «bosbiias» TpOMBIIIIIEHHOCTh B
Hallell cTpaHe MOCTENEHHO BO3POXKIAETCS, U Mbl
HajieeMcsl Ha TO, YTO Hallla MPOMBIIUICHHOCTh HE
TOJIbKO BO3POJUTCSl B MPEKHEM, «IOMEPECTPOeU-
HOM» 00beMe, HO CTaHeT 3PPEeKTUBHEE, IKOJIOTHUYI-
Hee, MEHee YHEPrOeMKON U, KOHEYHO, 0oJlee HAyKO-
eMKOM U emne OoJiee MepegoBOi, YEM B COBETCKOE
Bpemst!

Josupyroniye cUCTEMBI A€IaTh HENPOCTO, I10-
CKOJIbKY 3TO CHUCTEMbI CO MHOTUMHU HEU3BECTHBIMH,
[JIaBHBIE U3 KOTOPBIX — (pU3HUECKUe XapaKTepUCTH-

KM B3BEIIMBAEMBbIX MPOAYKTOB: MUIOTHOCTH, TUC-
MIEPCHOCTb, CHITYYECTh, AIEKTPU3YEMOCTh, MbLIC00-
paszoBaHue U T. 1. {711 3TOro HaM M HY>KHBI UCIIBITA-
TeJIbHBIE CTEHIIbI, KOHCTPYKTOPHI, TEXHOJIOTU U
OTIBITHBIE PYKOBOMUTEIIN TAKHX MTPOEKTOB. [Ipo MHO-
r'Ue pe3yIbTaThl Hallel paboThI B CTAThe paccKa3aTh
He OBUTO BO3MOYKHOCTH TTO TIEJIOMY PSITy TPUYHH, OJ1-
HAKO BCE y HAILIETO MPeANpUsATHUS elle Brepean!

HammM npexpacHbIM TBOPYECKUM U TTPOU3BOJI-
CTBEHHBIM KOJUIEKTHUBOM IPOXKUTHI BCErO TOJBKO
nepsble 30 ser. Bnepeau euie MHOrue roasl TBOP-
yeckoil padotsi! [loxenaem BceM HaM TBOPUTH U
MPOU3BOAMTH Ha Oaro Hamero OTeyecTBa M HAIIMX
ceMeii eme MHOTO-MHOro JeT!

C ro6uneem!

Koncmaumun Eeeenvesuu ConnHyes,
ovisuuti compyonuxk 340 BUK «Tenzo-M»
(paboman ¢ 2002 no 2020 ze. ),

¢ 01.12.2005 2. — nauanvhux,

omoenerue No 1 asmomamusuposanHo2o
BECOUBMEPUMETIBHO20 U 003UPYIOWE20
000py008aHusl,

Anexcanop Bradumuposuu Psoyes,

3aM. HAYATLHUKA,

omaenenue N 1 agmomamuzuposannozo
8ECOUBMEPUMETILHO20 U 003UPYIOUYE20
000py008aHuUsl,

AO BUK «Tenzo-M»,

on. Kpackoeo, 2.0. JIrooepyvt MO,
e-mail: ryabtsev@tenso-m.ru

BHI‘/,IMAHI/IIO IMNOAIMMCUYUKOB,
PYKOBOJIAUTEJEN CI1YKb HHO®POPMALIMU U BUBJIMOTEK!
IPEJJIATAEM INOAIINCATBCA HA JKYPHAJ
«[TIPUBOPBI»

HA 2021 T'OJI.

Bb1 Mo:keTe 0)OPMHUTBH JIBTOTHYIO OANKMCKY Yepe3 pelaKuMIo.
Hamu ten.: (495) 695-10-70, 695-10-71.
Croumoctb komiLiekTa (12 Homepos) — 14400 py6.
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