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pacnpeacia€Husa 0CTaTO4YHbIX Har[p;mcem/lﬁ U YMCHUE B OHpeZ[eHéHHOﬁ MEPE YIPABJIATH MPOLUECCOM UX (I)OpMPIpOBaHI/Iﬁ
TIO3BOJIAIOT CHMXKAThb UX HCTaTHBHOC BIIMAHHC HA OOJTOBCYHOCTH BAJIKOB. OCo0EHHO 5TO Ba)KHO 1Ipru U3MCHCHUHN TEX-
HOJIOTUYECKOIO ITpoLecca U3roToBJICHUA BAJIKOB (CHOCO6a 3aKaJIKy, HaIlJIaBKU aKTUBHOI'O CJIOS U T.I[.), 3aMCHEC MapKu
BAJIKOBOH CTalld. HOSTOMy OIHHUM H3 CII0COOOB TOBHIIICHUS HaJCKHOCTU U JOJITOBCYHOCTHU pa60tn/1x BAaJIKOB CTaHOB
XOJ'[OI[HOﬁ TIPOKATKKU SABJISICTCS CO3JAaHUE B HUX 6J'IaF01'[pI/15[THOFO HarpsKEHHOTO COCTOSIHUA. B pa60Te IIOKa3aHo, 4TO
JUIL OINPEACIICHUS BEIIMYUHBL U XapaKTepa paclpeACICHUA OCTaTOTHbBIX Hal'[p}DKCHI/Iﬁ B HaIlJIaBJICHHBIX pa60q1/1x BaJIKax
XOJ'[OI[HOﬁ IIPOKATKHu C BBICOKOM TBépI[OCTB}O AKTHBHOI'O CJIOA BO3MOYKHO MCIIOJIb30BaHUC METOJa KaHAaBKH.
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Residual stresses have a significant effect on the durability of the work rolls of cold rolling. At a high level, and an
unfavorable distribution add up to the contact and thermal stresses , which can cause premature failure of the active layer
of the roll. Knowledge of the magnitude and nature of the residual stress distribution and the ability to some extent, control
the process of their formation can reduce their negative impact on the durability of the rolls. This is especially important
when the process of manufacture of the rolls ( quenching method , the active layer deposition , etc.) , replacing the brand
roll steel. Therefore, one way to improve the reliability and durability of the work rolls of cold rolling mills is the creation
of a favorable state of stress. It is shown that for determining the magnitude and distribution of residual stresses in the weld
work rolls of cold rolling with a high hardness of the active layer may use a method groove.
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B crarbe oTpaykeHBI pe3ynbTaThl HCCIEA0BAHMS dYPPEKTUBHOCTH TPAAUIIMOHHBIX METONOB IOMCKA M TeHETHYe-
CKOTO aJNropuTMa Ha TpHMeEpe BHIOPAHHBIX 3a/ad — 3aJa4id KOMMHBOSDKEpA M 3aJadd MOWCKA KpaTdalIlIero ImyTH B
rpade. [IpoBeneHs! ncciaenoBaHne, HACTPOHKA W ONTUMHU3AIMS ITaPAMETPOB T€HETHYECKOTO allfTOPUTMA, TaKHX Kak:
MHUIMAIN3a1s Ha9albHOH MOMYIAIUHY, KOTHIECTBO MOMYIAIHIA, OTIepaTop CKPEIINBAHKSA, ONIEPaTOp MyTaluH, 0TO0p
B CIEyIolIee MOKOJIeHHe U Ipyrux. Paspaboran psi MoanQUKanMili FeHeTHYECKOro anropuT™a (¢ HCHOJIb30BaHUEM
METOZIa BETBEH M IPaHUIL, KATHOTO aITOPUTMA H JPYTHE), KOTOPHIE MTO3BOIHMIN MOBBICUTH €T0 3(P(HEKTUBHOCTD B He-
CKOJIBKO pa3. J[ysl mpoBeneHHs] CpaBHUTEIBHOTO aHanmm3a 3Gp(EeKTUBHOCTH pabOThl TPAIHUIIMOHHBIX METOJOB MOUCKA,
TEHETHUYECKOTO AITOPUTMA M €T0 MOAU(MHUKAIMIA OBLIT CO3/1aH OTIEIbHBIN MPOrPaMMHBIH MOTYITb C BO3MOXXHOCTBIO Ha-
CTPOMKHU HCCIIEAYEMBIX aITOPUTMOB, aHAJIN3a U HAIVISTHOTO [IPEACTaBICHHUS I10JIyYCHHBIX PE3y/IbTaTOB.
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The paper presentsthe results ofresearch on the efficiencyof traditionalsearch methodsandgenetic algorithmon the
exampleof selected tasks-travelling salesman problem andthe problem of findingthe shortest pathin the graph.Some
investigation,setting andoptimization of the parametersof the geneticalgorithm are held, such asinitialization ofthe initial
population, crossover operator, mutation operator, the selection of the next generation, and others. A row of modifications
of the genetic algorithm (with usage of a method of branches and boundaries, greedy algorithm and others) which allow
to raise it efficiency several times are developed. For carrying out of the comparative analysis of overall performance of
traditional methods of searching, the genetic algorithm also were more its than modifications the separate software module
with possibility of adjustment of research algorithms, the analysis and visual representation of the receive results are created.
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[IpoBeneHHbIE KIMHUYECKHE HMCIBITAHUS arapara BBIBIIIM PSI HEIOCTATKOB, YCTPAaHEHHE KOTOPBIX MOTpE-
00BaJIO HAPsAY CO CTPYKTYPHON MOJCPHHM3AIIUCH, HAMIPABICHHON HAa YIYYIICHHE €r0 KaYeCTBCHHBIX MOKa3aTeaeh —
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MaccorabapUTHBIX, KECTKOCTHBIX U TOYHOCTHBIX, PELICHUs 3aJa4l ONTUMAJILHOTO IMPOeKTHpoBaHus. C 3ToH Lenbio
pa3paboTaHa MaTeMaTHIecKasi MOJETb MEXaTPOHHOM CHCTEMBI alnapaTa, MpeICTaBIIONas co000i COBOKYITHYIO MO-
JieTIb ero (QYHKIIMOHAIBHBIX YacTei: MEXaHNYeCKOW MapHUPHO-CTEPIKHEBOI CHCTEMBI, [IarOBOTO AJIEKTPOABUTATEIIS U
MHKPOIPOIECCOPHON CHCTEMBI yIpaBiaeHus. [IpoBeieHHBII THHAMUYECKHUH aHATH3 TOKA3aJl, 9TO ONMPE/IEIIIOIee BIIH-
sIHUE Ha KaueCTBEHHbIE [10KA3aTelH alllapara OKa3blBalOT JKECTKOCTH CBSI3M OTIIOMKOB KOCTHU C KOJIbIIAMH, KECTKOCTH
CONPSDKEHUH POIHMKOB C TaliKaMH B INTAHETAPHOH POIMKOBHHTOBOH Tepesade, ee KOI(QPUIHEHT MOIe3HOTO IeHCTBH,
CpeqHHMil AuaMeTp pe3bObl ONOPHOIT raifiku U Macca Oi10Ka BUHTA ¢ posMkaMu. [lomydeHHbIe pe3yabTaThl HO3BOIMIN
000CHOBaHHO C(hOPMYNMMPOBATH HETEBYIO (YHKIHIO M JOMYCTUMYIO 00IacTh U3MEHEHHS BapbHPYEMBIX ITapaMeTpOB,
Ha3HAYNUTh (QYHKIMOHAJIBHBIC OTPAaHUYCHUS U C(HOPMYITMPOBATH MATEMATHUYECKYIO 3a/1aqy ONTHMH3ALHH.
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The clinical trials unit identified a number of shortcomings the removal of which, along with the required structural
modernization, aimed at improving their quality parameters - weight and size, rigidity and accuracy, the problem of optimal
design. For this purpose, a mathematical model of the mechatronic system unit, which is a model of its total functional parts: a
mechanical hinge-rod system, stepper motor and microprocessor control system. The dynamic analysis showed that a decisive
influence on its quality indicators have a rigidity of bone fragments due to the rigidity of the cartilaginous rings, hardness of
interfaces rolls with nuts planetary roller screw, its efficiency to applicable, the average diameter of the thread bearing nut and
weight screw unit with rollers. The results obtained allowed to choose the objective function and the acceptable range of the
variable parameters, assign functional limitations and to formulate a mathematical optimization problem.
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Crarps MOCBSIIeHa Pa3paboTKe IPOrpaMMHO-AITIAPATHBIX CPEICTB, 00ECTICUMBAIONINX (PYHKIIMOHATBLHOCTB U Oectiepe0oii-
HYIO T10/1a4y TIPOYKTa Ul TOPU30HTaIbHOM yriakoBKu. [TprBeeHb! (hakTopbl, OKa3bIBArOIME HanOOIbIIee BIMAHHUE Ha TPeOo-
BaHUS K CUCTEME TTOJIA9H MPOyKTa Ha YIaKkoBKY. [ 10 MeTomy ympaBiieHHs aBTOMATHIECKUE CHCTEMBI YIIPABICHHS TOAPa3IeIIIoT
Ha MPHCIIOCaOMBAIOIIMECs (a/IaNTHBHBIC) M HEMPUCIIOCAOTMBAIOIINECS K M3MEHSIOIIMMCS YCIIOBHSIM paloThI. ANanTHBHEIE
ABTOMATHYECKHE CHCTEMBI YIPABIICHHS IIEICHANPABICHHO N3MEHSIOT alTOPUTMBI YHPABICHHS WM TTAPAMETPhI YTPABIISIONIX
BO3JICHCTBHIA JUTs1 IOCTIDKEHHS! HAMITYHILIETO yIPaB/IeHHst 00bEKTOM. 3a OCHOBY Uil pa3paboTKK OblIa B3sITa KOHCTPYKLIHS 6a30-
BOI1 KOHBEHEPHOH CHCTEMBI IOJa91 TIPOIYKTa Ha TOPHU30HTAIBHYIO YTIAKOBOUHYIO MaliHy. OHa COCTOWT U3 ILIECTH KOHBEHEPOB,
PabOTArOIIMX 10 OMpPE/IeTICHHOM cXeMe: 4 MOAIOIINX KOHBeHepa, O/IFH CHHXPOHN3UPYIOLIHI KOHBeitep, O1H (ha3upyromiii KOH-
petiep. [IpuBenieH anroputm pazpaboTaHHOH CUCTEMBI yIIpaBlieHust, (GOpMYIIBI pacueTa CKOPOCTH KOHBEHEPOB.
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Article is devoted to development of the software and hardware tools providing functionality and continuous
submission of a product for horizontal package. The factors having the greatest impact on requirements to system of
submission of a product on package are given. On a method of management automatic management systems subdivide
on adapting (adaptive) and not adapting to changing working conditions. The adaptive automatic management systems
purposefully change control algorithms or parameters of managing directors of influences for achievement of the
best control by object. Construction of basic conveyers system of submission of a product was taken for a basis for
development on a horizontal packing machine. It consists of six conveyers working on the certain diagram: 4 giving
conveyers, one synchronizing conveyer, one phasing conveyer. The algorithm of the developed management system,
calculation formula of speed of conveyers is given.
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