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POJIb PAKTOPA HATSOKEHUA B OBECIMNEYEHUWN TOYHOCTU
NMPODUSIEN MNP HEMPEPLIBHOW MNMPOKATKE

U. A. 3VEB, OAO «bM3 — ynpasnaowas komnanus xonounea « bBMK»y, . JKnobun, I'omensckas oou.,
benapycs, ya. llpomvrunennas, 37. E-mail: zuyeu-ivan@rambler.ru

B cmamve paccmampusaemesn akmyanvhocme npobnemut obecnevenus mouHoCmu 2e0Mempuyeckux pamepos npoKamuled-
eMblX npoghuneli Ha COPMOBLIX U NPOBOAOUHLIX cmanax. Ha npumepe makoeo suoa copmosoeo npokama Kax KAMankd, K KOmopoi
NpeovABGNAIOMCS JcecmKie mpebosanus K 2eOMempuiecKumM pasmepam, NPugeoeHbl OCHO8Hble MPYOHOCMU 8 peleHuU npooeM,
00HA U3 HUX — HEOOXOOUMOCMb YYemda MexXHON02UYECKO20 IPhHeKma MedCKIenMbeabIX HAMANCEHUL NPU HeNPePbIEHOU NPOKAMKe,
NpUB0OSAWE20 YACMO K HEYNPABIACMOMY GAUAHUIO HA MOYHOCHb NPOKAMKU.

Knroueswie cnosa. [Ipogonounviii cmat, peOyKYuoHHO-KAIUuOpoBOUHblll OII0K, MENCKIEMbegoe HAMAMCEHUe, KAMAHKA, KATUop, npo-
Guns, yuwupenue, uucmogoil Ook.
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U. A. 3yee // Jlumve u memannypeus. 2018. Ne 4. C. 90-93. DOI: 10.21122/1683-6065-2018-4-90-93.

THE ROLE OF TENSION TO ENSURE THE ACCURACY
OF PROFILES IN CONTINUOUS ROLLING

1. A. ZUYEU, OJSC «BSW — Management Company of Holding «BMC», Zhlobin city, Gomel region, Belarus,
37, Promyshlennya str. E-mail: zuyeu-ivan@rambler.ru

The article discusses the relevance of the problem of ensuring the accuracy of the geometric dimensions of rolled profiles on
long and wire mills. On the example of this type of long products, such as wire rod, which are subject to strict requirements for
geometric dimensions, describes the main difficulties in solving the problems of which is the need to take into account the
technological effect of intercellular tension in continuous rolling, which often leads to an uncontrollable effect on the accuracy of
rolling.
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Cpenn XapakTepUCTHK KayecTBa COPTOBOIO MPOKaTa MO-NPEKHEMY BaKHEHIIMMMU SIBISIOTCS ITOKa3aTein
TOYHOCTH T€OMETPHUUECKUX Pa3MEPOB MPOKaThIBaeMbIX poduiei. TpaguunonHo ocoboe BHUMAaHUE YACTSeTCs
TOYHOCTH TaKOIO BUJA COPTOBOTO MPOKATa, KaK KaTaHKa. DTO OOBSICHAETCS JOCTATOYHO MaJbIMH pasMepamu
npoduiel U JKeCTKMMHU JI0IyCKaMU Ha TE€OMETPUUECKUE Pa3MepHI.

Hecmotps Ha mmpokoe BHEIPEHNE HOBBIX TEXHOIOTHYECKUX MPOLIECCOB MPOKATKU U HOBOTO 000PYIOBaHUS
COPTOBBIX U IIPOBOJIOYHBIX CTAHOB, BOIPOCHI 00ECIEYEHNsI BBICOKOW TOUHOCTH MPYTKOB M KaTAHKU HEJIb3S CUM-
TaTh MOJHOCTHIO pelIeHHbIMU. TpedyeT manpHeiel npopadoTKu NpodiieMa JOCTIKEHHS CTaOMIIBHBIX TeoMe-
TPUUYECKHUX Pa3MEPOB I10 JUIMHE IPOKaTa. B cCOBpeMEHHBIX yCIOBUSAX HaNOOIEe CepPbEe3HOM TPYIHOCTHIO B peLle-
HHUM 3TOH NpoOIeMBbl SBJISETCSI HEOOXOAUMOCTh y4eTa TEXHOIOTHIeCKoro 3(dexra MeKKIEThEBBbIX HATSKCHUI
IpY HEMIPEPHIBHOM MPOKATKE, MPUBOISIIETO YaCTO K HEYNPaBIsIeMOMY BIMSHMIO HA TOYHOCTh IIPOKATA.

Yarie Bcero BIMSHNE HATSDKCHUN BBIPAXKAeTCsl B CHHKCHUU TOYHOCTH (YBEIMYCHUH IUPUHBI Tpoduiist) Ha
HepeHeM U 3a/IHEM y4acTKax MoJockl. [t oOecrieueHus 3aJaHHbIX Ka4eCTBEHHbIX II0Ka3aTeieil TOTOBOH Ipo-
OYKLIUHU 3TO NPUBOAMUT K HEOOXOANMOCTH OOPE3KH Ha3BaHHBIX yYAaCTKOB, a, CJICAOBATEIILHO, K CYILECTBEHHBIM
MPOU3BOACTBEHHBIM M31epkKaM. [loaToMy ocTaercst BecbMa akTyajabHOH npoOiema ruOkoro u 3¢ GeKTHBHOTO
yIOpaBiICHUS TOYHOCTHIO COPTOBOM MPOKATKU B PEXHMME HaJIM4Msl HaTsDkeHMH. BpipaboTka 000CHOBaHHBIX
Y CBOCBPEMEHHBIX PEKOMEHIAIMHI 110 PALMOHAIBHBIM PEXUMaM HATSDKCHUH MO3BOJISIET IEPCOHANTY cTaHa Oosiee
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3¢ PEeKTUBHO BO3/ACHCTBOBATH HA TEXHOJIOTWYECKHI MpOIECC MPOKATKH, a, CIIe0BATEFHO, Ha KaueCTBEHHBIC
MOKa3aTel TOTOBOM MPOAYKUMH. B cBs3M ¢ 3TUM 3aja4ya MOBBINICHUS] KauecTBa KaTaHKU MyTeM 00ecredeHust
3aJJaHHOW TOYHOCTH TPO(UIISI MPH MOMOIIY IIeJICHATIPABICHHOTO COBEPILICHCTBOBAHUS TEXHOJIOTHUECKUX Pe-
JKUMOB COPTOBOM IIPOKATKH C HATSKEHUEM SIBJISIETCS aKTyaJIbHOM.

B npaktnke paboThl HEMPEPHIBHBIX COPTOBBIX U MPOBOJIOYHBIX CTAHOB MPUMEHEHUE HATSHKCHUI HOCHUT M-
NUPUYECKUH XapaKTep M TOJHOCTHIO 3aBHCUT OT KBaJH(PHUKAUMH M OIBITA TEXHOJIOTHYECKOTO IMEpCOHAA.
MHorue pa3paboTyrKi 000PYAOBaHUS W TEXHOJOTUU HENPEPHIBHOW COPTOBOM MPOKATKH MPEANIOYHUTAIOT, TI0
BO3MOXHOCTH, MCKIJIIOUUTh WJIM CHU3UTH HATSHKEHUS, MCIIONb3ys aBTOMAaTHYECKOE PEryjlMpoBaHHE CKOPOCTH
MPHUBOJIA TI0 MPUHIUILY MUHUMAJIbHBIX HaTsbkeHUH. [Ipu3HaBas ncnoiabp3oBaHre MPUHIMIIA MUHUMH3AIUK Ha-
TSDKEHHI Ba)KHBIM CIIOCOOOM IMOBBIIIEHHS TOYHOCTH HEMPEPBIBHOW COPTOBOW MPOKATKH, CIEAYET OTMETHUTD,
YTO B LEJIOM PsAC CIIyYaeB MPOAOJbHBIC YCUIIHS SIBISIOTCS HEM30€KHBIM (B YACTHOCTH, MPH HCIOJIB30BAHUT
TPYIIIOBOTO MPHUBOJA) WIIH KEJATEIbHBIM (JUTS «PEryJUpOBaHMs CEUSHUS MPOPUIIS B Pa3TUUHBIX TEXHOJIOTH-
YEeCKHX CHTYalHsx) (pakTopoM HEeNmpepbIBHOH COPTOBOM MpoKaTKu. Mcxoas U3 3TOro, MOKHO OTMETUTH JIBE OC-
HOBHBIC TIPOOJIEMBI, CBSI3aHHBIE C HATMYUEM HATSHKEHHSI TPU HETTPEPBIBHON COPTOBOM MPOKATKE:

* y4eT BIUSHHS MEKKIETHEBBIX HATSKCHUH Ha (JOPMOU3MEHEHHE MPOPUIIS B TEX CIIydasK, KOraa Mpoaoib-
HbIE YCHIIMSI HeN30€KHO BO3HUKAIOT IPH M3MEHEHHUHU YCIOBUH MPOKATKK (aKTyaJlbHO JJIsl HEPEPBIBHBIX TPYIIT
10 xIeTeif Kak ¢ rpyNIoOBBIM, TaK U HHIUBUIYaJIbHBIM IPUBOJOM ITPH BO3MOKHBIX KOJIEOaHUSIX TEMIIEPaTypHO-
T'O peKUMa U pekuma oOKaTHii);

* BBIOOp PALIMOHAIBHOTO PEKUMa MEKKIIETHEBBIX HAaTSKEHUI B HEMPEPBIBHOM TpyIINe, KOMIEHCHPYIOIIETo
BIIMSIHUE JIPYTUX TEXHOJOTMYECKUX (DAKTOPOB M 00ECIEUHBAIONIETO TOyUeHHE 3aJaHHBIX Pa3MepoB MPOQHIISL
(axTyasbHO JUISl HEMIPEPBIBHBIX I'PYII KJIETEH C perylIupyeMbIM HHIUBUAYAIbHBIM IPUBOIOM).

PaccmoTpum M3BeCTHBIE U3 MPAKTUKK ACMIEKThI BIMSHUS HATSHKEHUM Ha TEXHOJIOTHYECKHH Mpoliecc Herpe-
PBIBHOH COPTOBOM MPOKATKU U TOYHOCTH MPOKAThIBaeMBIX Mpoduieii. CTabuIbHbIC WK HECTAOMIbHBIE TeOMe-
TPHYECKHE TTapaMeTphbl COPTOBBIX Npod el u KaTaHKU GOPMHUPYIOTCS BO BCEX HENPEPBIBHBIX IPYIIaxX KIeTeH,
Ha4YMHAs C YEPHOBBIX, PACIIPOCTPAHSSICh 3aTeM Ha roToBbIi npod s [1]. [ToaToMmy Ha GONBIIMHCTBE POBOJIOY-
HBIX CTaHOB aKTyallbHa 3aja4ya cTaOuIu3anuu pazmepoB npoduis [2]. Ha cranax mocineqHuX MOKOJCHHH 3Ta
3a7ia4a BO MHOTOM peIIaeTcs 3a CYeT MPOBOJIIOYHBIX OJIOKOB Pa3IMYHON KOHCTPYKIUH, (OPMHUPYIOIINX TOUHBIE
reoMeTpUYecKHe pa3Mepbl KaTaHKi. BMecTe ¢ TeM, KoebaHus pa3MepoB TIOIKaTa B OTKPBITHIX KIETAX Herpe-
PBIBHBIX TPYIII, BIUSIOIINE HA yCIOBUSI pabOThl OIOKOB, YaCTO MBITAIOTCS YCTPAHUTD 33 CYET MEKKIIETHEBBIX
HaTshKeHUH. Bo3HMKalomas HepaBHOMEPHOCTh HATSDKEHWH MPUBOAUT K M30BITOYHOMY YHIMPEHHUIO TIEPETHETO
Y 3aJIHET0 Y4YacTKOB IO JUTMHE Tojkara. KpoMe Toro, 1o JaHHbIM pa0oThI [3], Ha OOJBIIMHCTBE MPOBOJIOYHBIX
CTaHOB UMEET MECTO 3aMETHBIN Tepernaj TEMIIEPaTyp MEKAY MEPEIHNM H 33 JHUM KOHLIAMH OyHTa, COCTaBIISIO-
it 60—10 °C, 9TO COOTBETCTBEHHO BEAET K (POPMHUPOBAHUIO PA3IMIHOTO TOPU30HTAIBHOTO AUAMETPa Ha ITHX
y4acTKax KaTaHKH.

OnbIT 3KCITyaTallid COBPEMEHHBIX HEMPEPBIBHBIX MPOBOJOYHBIX M MEIKOCOPTHBIX CTAHOB TaK)Xe MO-
TBEPXKJIAET, YTO NPUYMHOH, BBI3BIBAIOLICH 3HAUNTEIbHBIE KOJIeOaHMsI TOPU30HTAIBLHOTO TUaMeTpa packata, sB-
JSieTCsl HATsHKeHHE TI0JIO0Chl B IMHUM cTaHa [4]. Paznuune nuamMeTpoB B CpeHel 4acT MOJOCHl, TPOKaThIBae-
MOH TPH MOTHOCTHIO 3alOJJHEHHOM METAJUIOM CTaHe, U Ha 3aJHEeM KOHIIE, CBOOOJHOM OT HATSDKEHWs, CBUIEC-
TENbCTBYET O HAJIMYUH PACTATHBAIONINX HANPSHKEHUH B METajule MEKAY KJIETSIMH HEpPEephIBHOTO CTaHa U MO-
JKeT CIIY>KUTh ero KOJIMYeCTBEHHON XapaKTepHCTUKON. B kauecTBe mpumMepa colieMcs Ha dKCIIepUMEHTalbHbIe
JaHHbIe, moayueHHble Ha ctane 150 «bMKy [5]. i oneHKy BIUSHUS pa3iddHbBIX TPYMI CTaHA HA Pa3HOIIHU-
PUHHOCTH CpeiHel yacTH packarta [6], 3alaBaeMOro B YMCTOBOM OJIOK, MCIOJIB30BAJIM MPOKATAHHBIE B ITHX
rpymnmnax oopasusl. J{Jst HOATOTOBKH 00pa3LioB AeJaii Mope3 packara HOKHUIAMH, YCTAHOBICHHBIMH 32 KaX-
JIOW M3 HENPEPBIBHBIX TPYIII CTaHa, U Ha HOXKHUIIAX Mepe] OJIOKOM.

OTtOupanu Taxxe 00pasibl U3 CPEAHEH YacTH MOJOCHI ITPU TOJIHOM 3arlOJTHEHUH JTMHUY cTaHa. Ha otoOpan-
HBIX 00paslax M3MEpSIN BEPTHKAJIbHBIH, TOPU30HTAIBHBIA AUAMETPBI, ONPEEISUIN CPEIHUN TUaMEeTp | TIIO0-
ma e ceyeHust. CpaBHeHMe, TPOU3BEIEHHOE TPpU oMol kKputepus CThIOIEHTA, T0Ka3aj10 HECYIIECTBEHHOCTD
BJIMSIHUSI CKOPOCTHOTO PEXKHMMa BO BCEX HENPEPBIBHBIX IPyMIaX, MPEAIIECTBYOMUX OIIOKY, Ha BEPTUKAIbHBIN
quaMeTp nonkara. OTKIOHEHHE BEPTHKAIBHOTO AUaMeTpa 1o AIuHe noakara He npesbimaino 0,07 mM. Pa3zopoc
BEPTUKAJIHHOTO IMaMeTpa o JyinHe nojakara B 1,5—4,0 pa3a MeHble, 4eM FrOpU30HTaIBHOTO.

TakuMm 0O6pa3om, Ha OCHOBAHWHU SMIIUPHYECKUX JIAHHBIX MMOJYy4YeH MPOTHO3 TOUHOCTH MPOKATKHU MPH U3BECT-
HBIX YCJIOBHSAX, B KOTOPBIX BEJETCs MpoKaTka ¢ HaTskeHneM. OHAaKo Ha TeMIepaTypHO-CKOPOCTHOM pexuM
HaKJIaAbIBaroTCs 3(h(HEeKThl HEPABHOMEPHOTO pacnpeaesieHus TeMIIepaTyphbl 10 JUTHHE packaTa (TeMieparypHbIi
KIuH) [7] 1 cedyennto [3], BIUSHUE KOTOPBIX TPYAHO MPOTHO3UPOBATH.
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Ha ocHoBaHNN M3JI0’)KEHHOTO BBIIIE MOJKHO C/AEAaTh BBIBOJI, YTO MEKKJIETHEBOE HATSXKEHHE PU COPTOBOI
MPOKATKE SIBISIETCSI BA)KHBIM TEXHOJIIOTHUECKUM (PAKTOPOM, BO MHOTOM OTIPEEIISIONINM CTa0MIBHOCTh MPOKAT-
KU YU TOUHOCTbH MTPODUIISL.

[Tokazano, 4yTo HaTsHKEHHE 0053aTEIBHO JOKHO OBITh YUTEHO MPU MOAEITHPOBAHUH MPOLECCOB AeopMma-
IIUU B HETIPEPBIBHBIX TPYINaxX KieTel COPTOBBIX CTaHOB. B pamkax JeHCTBYIOLUIMX CHCTEM MUHUMAJbHBIX Ha-
TSKEHUH, a TaKXKe B CIIOKUBIIEHCS MPaKTUKE 3KCIUTyaTallud COPTOBBIX CTAHOB ONEpPATHBHO OLEHUTH WIN HU3-
MEpUTH BIMSHUE HATSDKEHHS Ha pazMep Mpo@uiisi HeBO3MOKHO. [103TOMy HMccnenoBanne BIMSHUS HATSKSHUS
Ha TOYHOCTH COPTOBOW MPOKATKH C LIEIbI0 JOCTOBEPHOTO MPOTrHO3UPOBaHMS (hopMonzMeHeHus poduiist u 3¢-
(DEeKTHBHOTO HCIOJIB30BAHUS MEKKICTHEBBIX YCHIIMH JJISl MMOJMYYCHHUS 3aJlaHHBIX T€OMETPHUECKUX Pa3MEpOB
packara sIBJISIeTCS aKTyallbHOM 3a7a4deil.

Cy1iecTByrone MeTO/Ibl yueTa HaTsSKEeHHUs U BO3JIEHCTBHS Ha HETO MPU COPTOBOM IMpOKaTke MOXKHO KJlac-
CU(QHULIUPOBATH CIETYIOUIMM 00pa3oM:

o Memoouvl komnencayuu u36eCcmuo20 6IUAHUS HAMSNCEHUL 30 cuem UMeHeHUs. napamempos oepopmayuu
— MO3BOJISIIOT B YCIIOBUSIX KOHKPETHOTO CTaHa P BaPbUPOBAHUH MTAPAMETPOB 3aTOTOBKH HITH PEKUMOB Jieop-
Malliy ToJTy4arh (pOPMOM3MEHEHNE, KOMIICHCUPYIOIEe BO3/ICHCTBHE MPOAOIBHBIX YCHIINH.

e Memoovl mMunumusayuy HamsadxCeHuli — IIAPOKO HCIOIB3YIOTCA B CIEUUATIbHBIX CHUCTEMax, KOTOpbIE
B ONpe/EICHHBIX TPAHUIAX MO3BOJISIOT (PAKTHUECKH YCTPAHUTH BIUSHHUE HATsHKCHUS. HaTspkeHHs MUHUMM3H-
PYIOTCSl IPU TOMOIIM aITOPUTMOB aBTOMAaTU3UPOBAHHOIO YIPABJIEHUS CKOPOCTHBIM PEXKHMOM Ha MPUHIUIIAX
00paTHOM CBS3H.

o Memoovl KOC8eHH020 0Decneyenus payuoHAIbHbIX HAMANCEHUU 30 cuem 8bl00pa OnpedeleHHblX CKOpPO-
cmetl npu6oda — MOTYT OBITh TOJIE3HBI ISl CTAOMIM3aLUN Pa3MEpOB MPOQHIIS B HEIIPEPBIBHBIX TPYIIax Kie-
Tel, HO TpeOyIoT OONBIIOro 00beMa MPEABAPUTENLHBIX IMIIMPUICCKHIX TAHHBIX 110 KOHKPETHOH IpyIine KieTen
KOHKpPETHOTO CTaHa.

TakuMm 00pa3oM, OJHUM M3 OCHOBHBIX ITyT€l YMEHBIICHUS BIHMSHUS HATSHKEHUS HA HENPEPHIBHYIO COPTO-
BYIO IIPOKAaTKy SBJSETCS MCIOJIb30BaHME MPUHLMIIA MUHUMH3AIMKM HaTskeHui. [lokasaHo Takke, 4To B Tex
Cllydasix, KOTJa HaTsDKeHHE He ylaeTcss MUHHMHU3UPOBATh, OCHOBHBIM IyTEeM CTa0MIIM3alMU Tpolecca U ode-
CIIEYEHUs BBICOKOI TOYHOCTH MPOKATKH SIBJIETCS UCIONBb30BaHUE SMITMPUUECKHUX MOJIETe paccornacoBaHus
CKOPOCTEMN, TOCTPOEHHBIX JJIs1 YCIOBUN KOHKPETHBIX CTAHOB. VI3BECTHBIE 2JIEMEHTHI MOJENIEH, HEMOCPEACTBEH-
HO CBSI3BIBAIOIINX BEJIMYMHBI HATSDKEHUHN ¢ (POPMOM3MEHEHHEM NPO(UIIS B KalTuOpax, sSBISIFOTCS HCKITFOUNTEb-
HO SMIIUPHYECKUMH, HOCAT y3KOHAIPABICHHBIN XapakTep U MPUMEHUMBI K ClielM()UIECKUM yCIOBUSM HETpe-
PBIBHBIX YHCTOBBIX OJIOKOB MPOBOJIOYHBIX CTAHOB M OTIACIBLHBIM THIaM KaauOpoB. IlepedncieHHble METOIbI
MMEIOT TIOJIOKUTEIBHBIN 3 QEKT MpH OMpeAeTICHHBIX 3apaHee 3aJaHHbIX YCIOBUSAX Mpokatku. OqHako obecre-
YUTh TaKHe YCIOBHS (OTCYTCTBUE KOJeOaHHH T€OMETPHUECKUX Pa3MEpPOB 3arOTOBKH, 3aJaHHBIC OIPaHUYCHUS
CKOpOCTHU MPHUBOJIA, CTPOTroe COOJI0IeHNE KOHCTAHThI IPOKATKU U MOCTOSHHBIN YPOBEHb HATSKEHUH B KJIETSIX
C IPyNIOBBIM IPUBOJOM) KpaiiHe ciiokHO. [ToaToMy ocTaeTcs akTyanbHOU mpobiema rudkoro u 3dhdexTus-
HOTO yNpaBlieHHs TOYHOCTHIO COPTOBBIX MpoduIiei (B 0COOEHHOCTH KaTaHKH) B PEKUME HAJINYMS HATSHKEHHH.
Obecnieyenre 000CHOBaHHBIX M CBOCBPEMEHHBIX PEKOMEHIALNH 0 PAlMOHAIBHBIM PEKUMaM HaTsDKEHHUH M0-
3BOJISIET MIEPCOHANTY cTaHa Oosiee (P PEKTHBHO BO3IEHCTBOBATH HA TEXHOJIOTHUYECKUH MPOIIecC MPOKATKH, a TaK-
JKe JTaeT BO3MOXKHOCTB CO3/1aBaTh d((EKTHUBHBIE CUCTEMBl aBTOMAaTH3UPOBAHHOTO PETYIMPOBAHUS Pa3MEPOB Ha
HEeNpPEepbIBHBIX CTaHaX.

BriBoanl

Hcxons n3 yka3zaHHOH MpoONeMaTHKH yAydIIeHNs KaueCTBEHHBIX XapaKTePUCTUK KaTaHKU M YBEIHYEHUS
PE3yJAbTaTUBHOCTH IIPOLIECCa €€ MPOU3BOACTBA, B HACTOSIEE BPEMSI OCHOBHOM LIEJIBIO SIBIISIETCS JIOCTUXKEHUE
0os1ee BBICOKOTO KayecTBa CTAILHONW KaTaHKM MO TOYHOCTH MPHU HETIPEPHIBHON COPTOBOI MPOKAaTKe HAa OCHOBE
BBISIBJICHUS U MCIIOJIb30BAHUS KOJIMYECTBEHHBIX CBSI3EH MEK/Yy MEXKKIETHEBBIMY HATSKEHUSIMUA U T€OMETpUYE-
CKUMH XapaKTepUCTUKAMH MPOQuIIsi. YKa3aHHas 11eJb MOXKET OBbITh PEaTM30BaHa MyTEM PEIICHHsI CIIeTYIOIIHX
3a1au:

1) n3yueHne MEKKIETHEBOTO HATSDKEHHUSI Kak (haKkTopa yIpaBlieHHs TTOKa3aTeIsiMH KadecTBa TOTOBOU Tpo-
JIyKLIMU ITPU IPOU3BOJICTBE KATAHKH;

2) pa3paboTKka MOJIEeJIM, OMHICHIBAIOIIECH BIHSHNE MEXKIEThEBBIX HATSKEHUN Ha pe3yJbTaTUBHOCTH COPTO-
BOW MIPOKATKU M TOYHOCThH Pa3MEPOB MPOKATHIBAEMOTO MTPOQHIIS;

3) mpoBepka aaeKBaTHOCTH U KOPPEKTHPOBKA MPEJIOKEHHONW MOJIEIN Ha OCHOBE KOMITJIEKCa HKCTIEpUMEH-
TaJBHBIX MCCIICJOBAHUH JUIS Pa3IMUHBIX CUCTEM KaJTMOPOB M PA3IUUHBIX YCIOBUI HATSIKCHUS;
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4) pa3paboTKa U MPAKTUYECKOE UCTIOIB30BAHNUE METOIUKU ONPEICICHUS PAllHOHAIBHBIX PEKUMOB HaTSDKE-
HUM, 00CCICUNBAIONINX MMOBBIIICHUE PE3YJbTATUBHOCTA TEXHOJOIMU IPOM3BOJCTBA KAaTaHKH, — JIOCTHXKECHUE
BBICOKOTO KaueCTBa I10 TOUHOCTH U CTA0OUIIBHOCTH TEOMETPUUYSCKUX Pa3MEPOB.
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