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®AKTOPbI, OKA3bIBAKOLLVE BIIAHWE HA 3AKAJINBAEMOCTb
CTAJIEN HA NPUNMEPE 42CrMoS4. CXOONMMOCTb PE3VJIbTATOB
PACHETHOIo N 3KCrePMMEHTAJIbHOIO METOA0B

C. B. 3AXOPEBUY, H. A. [TIA3YHOBA, OAO «bM3 — ynpasasiowas komnanus xonounea « BMK»,
2. Knobun, l'omenvcras 06a., Berapyco, yi. [lpomviuinennas 37.
E-mail: omp.czl@bmz.gomel.by

B oannoui cmamve o603nauensv paxmopul, oxazvigarowue gauaxue Ha 3akaiueaemocms cmaneti 8 yeaosuax OAO «bM3 —
ynpasaawas komnanus xonounea «BMKy. I[Ipedocmasnenst pe3yabmamsl uccie008aHUs 3a8UCUMOCTIU 3AKATUBAEMOCTU MAD-
xu cmanu 42CrMoS4 om KoHCmpYKMuUsHoU 0cobeHHOCmU 000PYO08AHUS U MEXHOIOSUYECKO20 NPoYeccd, HanpasieHHo20 Ha obe-
cneyenue mpebosanuli Kk KOHeuHoU npodykyuu. [Ipusedenvt meponpusmus, MUHUMUIUpYIOWUEe pasodpoc sHauyeHull 8ciedcmaue
npobONOO20MOBKU UCHLIMAHUSA HA NPOKAIUBAEMOCTb 8 NPOMBIULIAEHHBIX YCI08UAX. TIpu NPOSHO3UPOBAHUU NOOCHL NPOKAIUBAE-
MOCIU He06X00UMO NPUMEHAMb NAKEN NPUKIAOHBIX NPOZPAMM, YHUMbIEAOWUI 6IUAHUE DAKMOPOE 8 YCI0BUAX KOHKPENMHOZ0
npou3eooumens Cmanu.

Knruesvle cnosa. 3axanusaemocmo, nonoca npoxanusaemocmu, mapka cmanu 42CrMoS4, niaeka, tumas 3a20moeka, npooyKyus.
6 NPYMKAX, MAWUHA HENPEPLIBHO2O UMbsL 3A20MOBOK, KOL0OeY 3aMe0eHHO20 OXAANCOeHUsl, 3HAUeHUe MBEepPOo-
cmu, KOBAHAs! 3A20MOBKA, NOIOCUAMOCHIb, MOPYOBAsL 3AKAIKA, PACYEMHBILL MEMOO.

Mna yumuposanus. 3axopesuu, C. B. @axmopul, okasvisaiowjue euusHue Ha 3akaiusaemocms cmaieti Ha npumepe 42CrMoS4.
Cxo0umocnms pe3yibmanmos pacuemHnozo u SKCnepumeHmanvhozo memooos / C. B. 3axopesuu, H. A. [nasynosa //
Jlumve u memannypeus. 2019. Ne 1. C. 66—69. DOI: 10.21122/1683-6065-2019-1-66-69.

FACTORS INFLUENCING HARDENABILITY OF STEELS
ON THE EXAMPLE OF GRADE 42CrMoS4. CONVERGENCE
OF THE RESULTS OF CALCULATION AND EXPERIMENTAL METHODS

S.V.ZAKHAREVICH, N. A. HLAZUNOVA, OJSC «BSW — Management Company of Holding « BMCy,
Zhlobin city, Gomel region, Belarus, 37, Promyshlennaya str. E-mail: omp.czl@bmz.gomel.by

This article identifies factors influencing hardenability of steels in manufacturing conditions of OJSC « BSW — Management
Company of Holding «BMC». The article contains results of a study on dependence of hardenability of steel grade 42CrMoS4 on
design features of the equipment and the process aimed to ensure correspondence of the final product to the requirements. Mea-
sures that minimize spread of values due to preparation of samples for hardenability test in industrial conditions are presented.
When predicting hardenability band, it is necessary implement a package of application programs that consider influence of
factors existing in the conditions of a particular steel manufacturer.

Keywords. Hardenability, hardenability band, steel grade 42CrMoS4, heat, concast billet, steel bars, continuous casting machines,
slow-cooling well, hardness value, forged blank, banding, end quenching, calculation method.
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3aKajauBaeMOCTh SIBIISICTCSI BayKHOU XapaKTepHCTHKOﬁ TECPMUUCCKHU 06pa6aTBIBaeMLIX CTaﬂeﬁ, OImpeacIAro-
I].Ieﬁ MaKCHMaJIbHBIN pa3MEep CCUCHUSA IMPOKAJTIUBAOUICTOCA HACKBO3b U3ICINA. Bwmecre ¢ TEM, MMCHHO 3aKaJinu-
BACMOCTb XapPaKTCPpU3YyCT OAHOPOAHOCTL CTPYKTYPBI CTAJIM, 4 TAKIKC OHpeHeHCHHBIﬁ YPOBCHb MPOYHOCTHBIX
CBOIICTB B PpCalIbHbIX ACTAJIAX U, TEM CaMbIM, UX pa60TOCHOCO6HOCTB 1 JOJITOBCYHOCTD. B cBs13u ¢ aTM npous-
BOAUTECIIN KOMIIOHCHTOB MAlllMHO- U aBTOMO6I/IJ'I€CTp06HI/IH MNpUAAOT BBICOKYHO 3HAYMMOCTD HOpMpreMOﬁ 10~
JIOCC MMPOKAJIMBACMOCTHU.
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Puc. 1. KoBanas 3arotoBka JUIst HCIIBITAHNS Ha IPOKAJIMBAEMOCTD (@); MAKpPOCTPYKTYpa ropsiueKaTaHOro MPyTKa ¢ HacJIeJCTBEHHBI-
MU OT JINTOH 3aTOTOBKH JICHJIPUHOH CTPYKTYpoi (7, R) 1 30HaMH PaBHOOCHBIX KpucTaiuios (1, 2) (6)

B ycnosusix OAO «bM3 — ynpasnsromas komnanus xonanara «kbMK» Ha 3akannBaeMocCTh cTaneil okasbl-
BAIOT BIMSHUE CIEAyIOmUe (aKTOphl: XMMHUYCCKHHA COCTaB, CKOPOCTb KPUCTAJUIM3ALUM, HEMETATHUYECKUE
BKJIIOUCHMSI, TUCTIEPCHOCTD KapOUAHOW (ha3bl, pexXUMBbI ropsiueit aedopmannu. Takoe MHOXKECTBO MEPBOINPH-
YHH CBSI3aHO CO CJIOKHOCTBIO TEXHOJIIOTHUECKUX MPOLECCOB METAJUTYPIHUYECKHX MEPECIIOB.

MHorue npou3BOAUTEIN KOMIIOHEHTOB MAlllMHO- U aBTOMOOMJICCTPOCHHUS MPEAIIOYUTAIOT pa3padarsiBaTh
COOCTBEHHBIE CIIeU(HKALNK K JISTHPOBAHHBIM KOHCTPYKLIMOHHBIM MapkaMm ctaiell. Kak nmpasuino, onu cozuep-
Kar crequduyecKkre TpeOOBaHUS K XUMHUUECKOMY COCTaBYy M Y3KHE MPEAEIIbI MOJ0CHl TPOKAINBAEMOCTH.

B cBs3u ¢ 3TM HEOOXOIMMO MUHMMHU3UPOBATH OTKJIOHEHHUS OT YTBEPKACHHON TEXHOJIOTUH M CTPOTO KOH-
TPOJINPOBATH YCJIOBUSI MPOM3BOACTBA. TakkKe NMPHCYTCTBYIOT COCTABIISIONINE, BBI3BAHHBIC KOHCTPYKTHBHOMN
0COOEHHOCTBIO 000PYIOBAHUS MM TPEOOBAaHUAMH K KOHEUHOW HPOIYKLIUH.

[Iponykuus B mpyTkax mapku cranu 42CrMoS4 s JoCTHXKEHUsT TBEPAOCTH B COCTOSIHUM MOCTAaBKH CO-
IJIacHO TpeOOBaHMSM, MPEABSIBISIEMBIX (PUPMON-3aKa3dUKOM IS TAJIbHEHIIEH epepaOboTKu, ITOBEPracTcs Tep-
MHUUYECKOH 00paboTKe (OTXKUIY) B KOJIOALAX 3aMEJICHHOTO OXJIAKACHUS. AHAIN3 MAacCHBa MJIABOK C €ANHBIMHU
TpeOOBaHUSIMU B TEXHUYECKUX HOPMAaTHBHBIX NpaBoBbIx akrax (THIIA) mokasan, uto TepMuueckas oopaboTka
B KOJIOZIIAX 3aMEVICHHOTO OXJIAXK/ICHHSI HE OKa3bIBACT BIMSHUS HA PE3YJbTAaThl HCTIBITAHHUS HA TIPOKAIUBAEMOCTb.

Marmmna HenpepbIBHOTO JIMThS 3ar0TOBOK KiIacCU(UIMPYETCs KaK MalliHa KPUBOJIMHEHHOTO THUIIA U UMEET
n3rudarommii paguyc. B nporecce kpucTanin3anny JUTas 3ar0TOBKa B IIONIEPEYHOM CEUCHUH UMEET TPH 30HBL:
KOPKOBYIO MEJIKO3EPHHCTYIO 30HY, 30HY CTOJIOUATBIX ACHAPUTOB M 30HY PaBHOOCHBIX KpucTayuioB. Ilo 30He
CTOJIOYATHIX ACHAPUTOB MOYKHO OTPEIEINUTh IPaHy OOJIBIIOTO U MaJIoro paanyca. Co CTOpOHBI MaJIOro pajguyca
HaOmonaeTcs 0oee HMHTEHCUBHOE OXJIaXKACHUE, 30HA CTOJIOUYATHIX JCHAPUTOB SIBHO BBIpAKEHA U UMEET OOJIb-
HIYIO IPOTSKEHHOCTh, YEM CO CTOPOHBI I'paHu OosbIoro paauyca. [locne ropsueit nedopmanuy npyToK Hacie-
JIyeT MaKpOCTPYKTYPY UCXOIHOM JUTON 3aTOTOBKH.

KoBanast 3aroToBka ¢ 0JHOTO M3 KOHLIOB OTOOpaHHOH MPOOBI coXpaHsieT GopMy U pa3Mepbl FOpsSIeKaTaHOTO
npyTka. OT 3THX KOHLIOB OATOTABIMBAIN MaKPOTEMILIETHI, ONPEACISUTA MECTa PACHIONIOKEHNS 1 MApKUPOBAIN
OoJbIIME W MaJible TPaHU M3THOAIOIINX PaJnyCOB, YTO TIO3BOJIMIIO MPOBECTH B KAXKIOH U3 HUX W3MEPEHHE I0-
JIOCHI IpOKamBaeMocTu (puc. 1).

Bce nccnenyemblie 00pasisl moABepraiu LUIM(OBKE B YETHIPEX MIOCKOCTSAX, COOTBETCTBYIOIINX CepelruHE
OOJIBIIMX M MaJIbIX TpaHel. AHaJIM3 BHIOIHUIN MO pe3ysibTaTaM HCIIBITAHUH Ha MPOKAINBAEMOCTb, ITOTyYeH-
HBIX Ha pa3iN4HBIX IJIaBKax U copTaMeHTe n3 ctainu Mapku 42CrMoS4. B nenom nonocsl IMEIOT CXOAUMOCT,
OJTHAKO B MEPBBIX TOUKax 3HaueHUs TBepaocTH 1o mkane HRC gocturanu pasnoctu B 8 exn. [lpu aTom cucrema-
THYECKON 3aBHCUMOCTH OT PACIIOJIOKCHHUS IUIOMAAKHK IJIs1 3aMepa TBEPIOCTH, COOTBETCTBYIOIIEH OOJIBIINM
Y MaJIbIM IPaHsM, HE yCTaHOBJICHO.

OnHoii U3 onepanyii HOATOTOBKH 00pa31oB AJIsl ONPEACICHUs TPOKATNBAEMOCTH SIBJISIETCS MPOLIECC KOBKH.
B MakpocTpyKType HEKOTOPBIX KOBaHBIX MPOO BHISIBICHO HANWYHME HEMTPOpaboTaHHO! cTpyKTyphl. Ha oOpa3smax
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Puc. 2. [lonepeunsie ceuenust 06pasnos Mapku ctanu 42CrMoS4 ¢ pa3nIndHON CTENeHbI0 TPOPAOOTKH CTPYKTYPHI IOCIIE KOBKU
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Puc. 4. Ilonepeunoe ceuenne oo6pa3noB Mapku craiu 42CrMoS4 ¢ 3akajeHHOr0 TopIia

Mmapku crani 42CrMoS4 ¢ enuHbIME TpeOOBaHUSAMH T10 TI0J0CE MPOKAITNBACMOCTH HCCIIECAOBAIIN BIUSHUE Ha-
T4us HenpopaOoTaHHOH CTPYKTYPHI Kak (pakTopa, CKa3bIBAIOLIETOCS Ha pe3yibTarax.

Haunbonee nokazareibHbIe TONIEPEYHBIE CEUSHHS 00Pa3IOB C Pa3IUYHON CTENICHBIO TPOPAOOTKH CTPYKTYPHI
MOCJIe KOBKH C yAOBJIETBOPUTEIBHBIMH U HEY/IOBIETBOPUTEIBLHBIMU PE3yJIbTaTaMU HCTIBITAHUN Ha MPOKaJIiBae-
MOCTb MpHUBENEHBI Ha puc. 2. Kak BUIHO U3 pUCyHKa, BIMSHHE MTpoliecca KOBKH Ha MPOKAIUBAEMOCTh HE yCTa-
HOBJICHO.

B MuKpocTpyKType HccieayeMbIx o0pa3ioB HaOIoqaeTcsl SBHO BBIPAKEHHAS! CTPYKTypHAs MOJI0CYATOCTD
(puc. 3). XuMudeckasi MUKPOHEOTHOPOIHOCTD MOATBEPXKAEHA 3aMepaMi MUKPOTBEPIOCTH 1o MeToay Bukkep-
ca. OHaKo MOJIOCYATOCTh XapaKTepHa JJIsl MPOKaTa U3 HeNPEePhIBHOIMTOTO MeTajlla 1 HabIroaaeTcsl Ha o0pas-
1[aX KaK C y/IOBJIE€TBOPUTENILHBIMHU, TaK M C HEYJOBJIETBOPUTEIHHBIMHU PE3yIbTaTaMH IIPOKAJINBAEMOCTH.

Bbuto nmpoBepeHo BIMsIHKME HA TIPOKATMBAEMOCTh TaKOro (pakTopa, Kak paBHOMEPHOCTh HATPeBa M OXJIAXK/Ie-
HUSI TIPH TOPIOBOM 3akaike. [Ipu ucciaenoBanun o0pasloB ¢ 3aKaJleHHOTO TOpIAa YCTAaHOBJIEHA HEPaBHOMEP-
HOCTb CTPYKTYpHI TIO IONepeuHoMy ceueHuto (puc. 4). B 1ByX B3aMMHO NMEPNEHAUKYISAPHBIX HalpaBIEHUSIX
1-1.1 u 2-2.1 nposenu u3mepenue TBepaocty 1o mkane HRC B st Toukax. YMeHbIIeHNE TBEPAOCTH OT LIEH-
Tpa K nepudepruu 3aKOHOMEPHO, OJIHAKO JHAMETPAIBHO B aHAIIOTUYHBIX TOYKAX TOJIyUeHBI 3HAUCHHS TBEPJIO-
CTH ¢ pasHuLeH 110 6 ez Xapakrep pa3dopoca 3HAYCHUI TBEPAOCTH I10 MOTIEPEUHOMY CEUCHUIO IIUITUHIPUIECKO-
ro oOpasiia yKa3blBacT Ha HEpaBHOMEPHBII HArpeB WIM HEPABHOMEPHOE OXJIaXKICHHE TIPH 3aKallKe.

Jiist mosy4eHusi JOCTOBEPHBIX PE3yJIBTaToOB HEOOXOANMO 00ECIEUUTh YUCTOTY MPOBEACHUS UCIIBITAHUS Ha
MIPOKAJIMBAEMOCTh METOJIOM TOPIIOBOM 3aKaJKW B MPOMBIIUIEHHBIX YCIOBHUX. Il 3TOTO BBIMOIHEH Pl MEPO-
NPUSTHIA, HAPABJICHHBIX HA MUHUMHU3AIHIO pa30poca 3HaYCHUI n3-32a BIUSHUS TpoIiecca MPOOOTIOATOTOBKH:

® [TOBTOpHAsI TPOPAOOTKa C IEPCOHATIOM METOJIUKH MPOBEIECHHS UCTIBITAHUIA,

® perucTpanys JaHHBIX TepMO0OpabOTKH (TeMIiepaTypa HOpMaITU3aIlH, ayCTCHUTH3AIIH, BPEMsI BBLICPIKKH );
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® YCTaHOBKA METKH, CUTHAIIM3UPYIOIIEH O JOCTHKEHUU CTPYEH BOZBI HEOOXOIUMOM BBICOTHI;

® NIPOBEJICHUE CIIMYUTEIBHBIX HCIIBITAHUN MEXKly OpUrajgaMu ¢ TOPU30HTAIBHBIM U BEPTUKAIBHBIM PACIIO-
JIOXKCHUEM 3aIIUTHOTO CTaKaHYMKa C 00pa3IioM;

® [IOCTPOCHUE KOHTPOJIBHBIX KapT JJIsi KOHTPOJISI 3a CTAOMIBHOCTHIO M3MEPEHHS 3HAYCHUsI TBEPAOCTH IO
Merony Pokseina.

JJ1s OeHKM CXOJMMOCTH PEe3yJIbTaTOB MOJIOCH! MPOKAJIUBAEMOCTH, OJIYUEHHON PACUETHBIM METOJOM
1 3KCIIEPUMEHTAJIBHO, B TAOJIMIIC MPEICTABIICHBI JIBE CEPHH IJIABOK C OJIMHAKOBBIMU TpeboBanusmu THITA.
IIpu qucTaHMpPOBaHUM OT 3aKaJEHHOTO TOPLA MIPOCIIEKUBAETCA IJIAHOMEPHOE YMEHbBIIEHUE 3HAYEHUN TBEPAO-
CTH AKCIEPEMEHTAIBLHOIO METO/A IO OTHOIIEHUIO K TEOPETUUECKOMY.

IMonocsl MPOKAJIUBAECMOCTH, MOJYYCHHBIC PACYETHBIM METOAOM U IKCIEPUMEHTAIBHO

IMonoca npokanBaeMoCTH, MM
Homep

TUTaBKA

(%]
1,5 3 5 7 9 11 13 15 20 25 30 35 40 45 50

370582 100 58,0 | 57,0 | 57,0 | 55,5 | 54,0 | 52,0 | 50,5 | 46,5 | 46,0 | 42,5 | 40,0 | 38,5 | 38,5 | 38 36,5
Pacuetnas monoca | 58,0 | 58,0 | 58,0 | 58,0 | 57,4 | 55,8 | 54,2 | 52,7 | 48,7 | 45,7 | 43,6 | 41,7 | 40,3 | 38,9 | 38,2
370583 | 90 59,0 | 58,5 | 57,5 | 57,0 | 56,0 | 55,0 | 52,5 | 50,5 | 45,5 | 42,5 | 39,5 | 39,0 | 38,0 | 37,5 | 37,0
Pacuernas momoca | 58,0 | 58,0 | 58,0 | 58,0 | 57,4 | 55,8 | 54,2 | 52,7 | 48,7 | 45,7 | 43,6 | 41,7 | 40,3 | 38,9 | 38,2
370584 | 90 58,0 | 57,5 | 57,0 | 55,0 | 52,5 | 52,5 | 51,0 | 49,0 | 43,0 | 39,0 | 38,0 | 36,5 | 36,0 | 35,5 | 34,5
Pacuernas momoca | 58,0 | 58,0 | 58,0 | 58,0 | 56,9 | 55,8 | 53,7 | 52,3 | 48,3 | 45,0 | 43,0 | 41,1 | 39,7 | 38,2 | 37,7
370585 | 90 58,0 | 58,0 | 57,5 | 57,5 | 57,5 | 57,0 | 55,0 | 51,0 | 48,0 | 45,0 | 42,5 | 39,0 | 38,0 | 37,5 | 37,0
Pacuernas monoca | 57,0 | 57,0 | 57,0 | 57,0 | 56,4 | 55,3 | 53,8 | 52,3 | 48,3 | 45,6 | 43,5 | 41,9 | 40,4 | 39,0 | 38,3
370655 | 140 56,4 | 56,3 | 55,5 | 55,1 | 54,6 | 54,0 | 53,9 | 52,8 | 48,8 | 43,9 | 40,0 | 37,5 | 36,4 | 353 | 34,1
Pacuetnas monoca | 58,0 | 58,0 | 58,0 | 58,0 | 57,4 | 56,9 | 55,2 | 53,7 | 50,0 | 46,8 | 45,3 | 43,3 | 42,0 | 40,3 | 39,5
370657 | 125 58,0 | 58,0 | 56,5 | 55,5 | 55,5 | 53,5 | 52,5 | 49,5 | 445 | 41,0 | 39,0 | 37,5 | 36,5 | 35,5 | 35,0
Pacuetnas monoca | 58,0 | 58,0 | 58,0 | 58,0 | 57,4 | 558 | 54,2 | 52,7 | 48,7 | 45,7 | 43,6 | 41,7 | 40,3 | 38,9 | 38,2
370658 | 120 57,5 | 56,5 | 56,5 | 56,0 | 55,5 | 55,5 | 550 | 53,5 | 49,5 | 43,0 | 40,0 | 39,0 | 38,0 | 35,5 | 34,5
Pacuernas momoca | 58,0 | 58,0 | 58,0 | 58,0 | 57,4 | 55,8 | 54,2 | 52,7 | 48,7 | 45,7 | 43,7 | 41,8 | 40,3 | 38,9 | 38,2
61 61 61 60 60 59 59 58 56 53 51 48 47 46 45

56 56 55 54 52 48 46 44 41 39 38 36 36 35 34

TpeboBanust

KommuiekcHoe BimsiHre hakTOpPOB, CBSI3aHHBIX C TEXHOJOTHYECKHUMH ITPOIIECCaMU, 3a9acTyIO HE TIO3BOJISIET
YCTAHOBUTb TOUHOH NPUYUHBI HECOOTBETCTBHSI TPOTHO3UPYEMOI MTOJIOCHI TPOKAIIMBAEMOCTH, TIOJyUYEHHOM pac-
YETHBIM METOJIOM, H MOJIOCHI, YCTAHOBICHHOHN SKCIIEPUMEHTAIBHBIM ITyTeM. JTO YKa3bIBaeT Ha HEOOXOAUMOCTb
HCITIOJIB30BAHMSI IIPOTPAMMBI, YUUTBIBAIOIIECH CTENEHb JIETUPOBAHHOCTHU CTaJIM, COBMECTHOE BIIUSIHUE JIETHPYIO-
LIUX JIEMEHTOB, BEIIMUNHY JI€HCTBUTEIBHOTO 3€PHA U JP.

TakuMm 00pa3oM, IporpaMMbl pacdera MPOKATUBAEMOCTH, pa3padOTaHHbIC JUIS ONPECICHHBIX TPYII CTa-
JIell Ha OCHOBE PErpeCCHOHHOIO aHAIM3a SKCIIEPUMEHTAJIbHBIX JAHHBIX MHOTOYMCIICHHBIX IIJIABOK, HE BCEraa
SBISIFOTCSL 9P PEKTUBHBIMU TIPU pacdeTe MOJIOCH! MPOKAIMBAEMOCTH MOJU(HUIIMPOBAHHBIX MM BHOBH pa3pada-
TBIBAEMbBIX MapoK ctaieil. [Ipu ucnoinbp30BaHUN IaHHBIX PACUETHBIX MPOrPaMM HEOOXOMMO YUUTHIBATH (PAKTO-
Pbl, BIUSIOIINAE HA 3aKAIUBAEMOCTb B YCIOBMSIX KOHKPETHOIO IPOU3BOJUTEIIS CTAIIH.

BriBoabl

1. BimsiHne orepanuy OT)KUTA B KOJOAIAX 3aMEIJICHHOTO OXJIaXK/IEHUS Ha PE3yIbTaThl UCTIBITAHUS Ha TIPO-
KaJIMBA€MOCTh HE YCTAHOBIICHO.

2. BimsiHue MecTa pactonokeHus (COOTBETCTBYIOIIEE OONBITUM FUTH MaJIBIM TPaHsAM UCXOIHOM HETIPephIB-
HOJIMTOH 3ar0TOBKH) NUTH()OBAHON TTOBEPXHOCTH IS 3aMEPOB TBEPOCTH HE YCTAaHOBJICHO.

3. BimsiHue pe3yasTaToB MCHBITAHUS HA MPOKAJIMBAEMOCTh OT HAMYHA HENMPOPaOOTAaHHOW CTPYKTYpPHI Ha
o0pa3siax mocie KOBKH He YCTaHOBJICHO.

4. BnusHre HEPAaBHOMEPHOCTH TOPIIOBOTO OXJIAXK/IEHUS 00pasiia Mmocie ayCTeHUTH3aINH BBUAY crienupu-
KM METO/IMKH ITPOBEACHNS NCTIBITAHUS YCTaHOBJICHO.

5. [lpuMeHss makeT MPHUKIATHBIX TPOrPaMM IIPH MPOTHO3UPOBAHUH TIOJOCHI MPOKATMBAEMOCTH, HEOOXOH-
MO YYHUTHIBATh (DAKTOPHI, BIUSAIONINE HA 3aKATMBAEMOCTh B YCIOBHIX KOHKPETHOTO MTPOM3BOANTENS cTanu. Ta-
KM 00pa3oM, CyIIEeCTByeT HEOOXOIMMMOCTh KOPPEKTHPOBKH PACueTHOW MOJAEITH PErpecCHOHHOTO aHaIN3a
C YYETOM 3HaYeHUN TBEPAOCTH, IMTOyIEHHBIX SKCIIEPUMEHTAIBHBIM ITyTEM.





