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Axntyanauocmo w 6Panu ofi meuut

3axnroq[relrnoft craAuefi MeTzuJrypMqecKoro [poI'BBoAcTBa frBJIJ{eTcfi BbIIrycK

npoKaTa, B rracTHocTlr copToBoro, BKJrrcqarcqero MHOrOO6pa3ve [po(buneft It TI{[O-

pa3MepoB. Ha Aannoft craaitu npolrcxoAlrT HeCOBnaAeHlIe renAenqzft K IIe[pepbIB-

HocTLr MeTaJLrD4)fI,FIecKOro [poII3BoACTBa C neo6xogr'ruogTblo TpaHcIIopTI'IpoBuIHI{'I no-

JDrreHHo- npoAyrquu B BnAa [aKeroB Mep'oft AJI]rH'I. flopeara (laconnrrx npoQraleft

flBII'reTC'- oIIIIIM lI3 3aKIIOTI[TeIbHErX gTaloB copToIIpoKaTHOrO [poIt3BoAcTBa'

BJrr{troqero Ha KaqecTBeHrrble IroKrBaTeJr}r 4poAyKIIIIIt. oco6oe 3HaqeH[e AaHHalI OIIe-

paqnx npno6peTaeT npr{ pe3re Ha MepHbre AJIIIHbI IIe[pepbIBHOnI4TOfi 3aIoTOBKI',I'

rMeroqeft Bblco(ylo reMrepalypy.
Copronrre HoXHLIIIbI, nlInbl pa3nl{qH6lx rLIloB, orHeBat pe3Ka - 9TI{ KolrcrpyK-

TOpCKI{e perueHEJr tBBecTrrbr r{ urrrpoKo rrpl{MeHTIIOTC{. KOnctpyrqrara copToBErx Hox-

nr,rrl o6ecneqr.rBaroT KarIecTBo TopIIeBoft [oBepxIIocT]I pa3Pe3aeMofi 3aroToBKI4' Henpe-

phIBHocTEI,IaBToMaTI/Bau}IIoTexlloJlorrtlecKorofipoqecca[poKurTKI{,AoJIroBeqHocTbI,I
6egorxaguocrs o6opyaonarrnr. Ocnosofi MeroAoB pacv€ra rexHoJlofLltlecKllrx rlapaMer-

poB rrpoqecca pe3Kn rBJurrcncr 110,4(0A6r, BrroJrHe o6ocuoBaHHble Ans pe3KI'I [pOCTbIX

copToBbrx 3arroToBoK - KBar(pa! rpyr. BHnonneHHbIe paHee I{ccJIeAOBaHVt IIO pa3BI4-

TI4IoHarIIIbIxocHoB4poqeccape3Ku3arcToBoKHo)KIIUIIaI\4LIHe[o3BoJI'IoToKoIIqa-
TeJrbno crrrTb Boflpoc coBeprueHcTBOBaH[t pacqeTHoro affIapaTa oIIpeAeJIeHI'It cI'IJIbI

pe3Klr copToBorc [poKara 1pr'Irypnrruz HoxftlM]r.

onpe4eJreHlre cr4JroBbrx uapaMeTpoB pa3AeJInTeJIbHofi Onepaqnu' 3aB[Csulux oT

$oprr,ru ceqeHl,Iq, opLIeHTaqIT 14 paspesaeuofi 3arctroBKll E TexHQJloruqecKoro pe)Kr{Ma

pe3Kr,r cocTaBJr{eT ocrroBFryro 3aAaqy, Peulaelvfylo B pelleH3l{pyeMofi pa6oTe' flpuuene-

nne sacounrrx (snrypurrx) noxefi rpe6yer HayrIHo o6ocnosaHnHx perouenAaquft no

nu6opy [apaMeTpoB pe)rcyqero LrHCTpyr\[errTa copToBblx HOXH]Iq KaK Ans xoJIoAIIoro'

TaK lI AJUI rcptqeFo rrpoKaTa. cneAonarenrno, npoBeAeHHEIe LICCJIeAOBZUILI T 9Heplocll-

noBbrx [ap€rMeTpoB rrpoqecca llollepeqHoft pesrr,r u IoHCTpyKTI'ISHHX OCO6eHnocreft

noxefi copronED( HoxI ,Iq AJIx floBbllueuut KarlecrBa roaapxoft ilpoAyKrll{u' cHlI}KeHze

gHepFoCI,UIOBbrx napaMeTpoB pa3AenllTenbgblx ouepaquf I4 UOB6IIIIeHI4g [poI'I3BoAI{-

TeJTEHOCTLI, O[peAeJItK]r aKlyaJIbIrOcTb Bbl6opa TeMbI pa6omr'

cmeneuo ofuocuoeauuocmu Hcrywhtx nonocrceuui, 6bteodo6 u pexoueudaquil

B pa6ore lrc[oJr63oBaHhr KJIaCCUqeCKI4e IIOAXOAEI K O[peAeJIeHUIO CI4JIOBEf,X IIa-

paMeTpoB pa3AenlrTeJrbHbrx oflepaqfift Ha coproBBIX HOXH]IqU|X, BKIIIOqaTI $uanvecroe

MOAeJr4poBaIr[e llccneAyeMblx flpoqeccoB, MeroAbI TeH3OMeTpI'I[ I{ I43MepeHI4e reo-

MerpuqecKl4x IlapaMerpoB. Ocnory reoperrvecxnx accJleAoBaHnft cocraBl'IJII{: zHxe-

HepHEreMaTeMaT[IIecKI4eMoAeJII{'MgIoAKoHeIIHbIxgJIeMeIIToB'SJIeMeHTbITeopLIuBe-
porTHOCTn LI MaTeMaTFIe CKOfi CTarUcrLrKLr'

flporparraMlr€rfl peaJrlr3allut peIIIe {}It ocylqecrBirfiJlacb c [c[oJtL3OBaHneM



cLrcTeMbI aBToMaTLI3aIIlIlI MaTeMarFIeCKnx pacqeTgs Mathcad. A,qergaTlrocrr npeAno-

)KeHH6rx TeopeTllqecKllx 3aBllcllMocTeft, xapaKlep[3yloqux pac[peAeJlen]Ie cltnbl pe3-

K't,AoKa:}aHagKc[ep}IMeHTaJIbHEIMI{[ccJIeAoBaH}I'MltHaJlaoopaTopHo-
lpOMbrrrIJIeHIIbIX HOXHIIqaX. Cne4yer OTMeTnTb CI4CTeMHbIfi IIOAXOA B [OCTpOeIIIII4 Ma-

TeMaTr4qecKoft MOAeJIT{ r,r A}rccepTarlnoHHoft pa6oTLr B qeJIOM, a TaKX(e 3HaqI{TeJIbHEIi

o6r€Na sbl'Iucrl4TeJrblrbrx gKcrIepvMeHToB c MoAeJItMI{.

Pa6ora fBJIteTctr o6o6rqenr,reu [ccneAoBagI4fi, IIpoBoAr4MbIx B TeqeHLIe 10-Tu

Jrer Ha KaseApe (MaIIInHhr MeraJrrrypMqecKoro KoM[JIeKcD foy BlIo JIIIP <{on-

6accwda rocyAapcTBegHhlfi TexI {secruft ynnBepcl{TeT)) (r. Anqencr). Ocnonurre pe-

3yJrbTaThI Awccepna\ww AoKIIaAEIBalucb LI o6cyxAaJII'Icb Ha 7-uu perr'rou€ulbHBlx I{

MexAynapoArrbrx Har{Ho-rexHlrrrecKnx KoH(bepeHqnrx B repIIoA 2007.,.2Q17 rorc'-gnilo 
orry6nfiKoBa'Hbrx Hayq'hrx pa6or 

''o 
reMe Al4cceltrarlwv - 10 ea uepuog

20tl . ..2016 r., a TaKxe KaqecTBo n KoJrr,rrrecrBo [poBeAeHHhrx ]IccJreAoBarrrft rIo3BOJIt-

eT yTBepxAaTE o ToM, qTo HaylIIIEIe IOJIOXeHU', BbIHOCrlMbIe Ha 3all{my' BbIBOAbI LI pe-

KoMerr.uaum B AOCTaTOqHOfi CteUenr',r o6ocHoBaHbl.

flpore,{ennrre aBTopoM TeopeTr{trecKr,re LI gKCIIepnMeHTEUIbHbIe I{CCJTeAOBaHI4TI

cooTBercTByroT ony6nlrKoBaflHrlM paHee HayrrHbIM TIOJTO)r(€HI4 tM, frBr1rob VX p13Btlrtr-

eM'aBcoBoKyIIHocTLIcv3BecTHbIMIIpaICII1FIecKI,IMoIIbIToM3Kc[JIyaTaII}IuHoxHI4u
AJr' IIOpe3KII COpTOBOT,o [poKaTa rBJrrroTcr AocTaToqHbIMIlr Ant o6ocHoBaHltt [oJIy-

TIeHHETX HarrHblx rroJrox(eHl{r, BEIBOAOB Il IparffuqecKEx peKoMeHAaIII4fi .

locmoeepuocmb u Ho61'ElHa Hnyrtttbr norouceHutt' sbt6odo6 u peKoJvteHda\uit

rroATBepxAaeTcr BHeApeHLteM pe3yJrbT€rroB Ha (EHaKIteBcKoM MeTEIIIJIypruqecKoM 3a-

BOAeD r4 (HOBOKpaMaTopcKoM M4rrrI,IHOCTpOr,rTenBIIOM 3aBOAe). Pesylrraru AIT CCepTa-

qr4oHHoft pa6oTbr BHeApeHbr B BLrAe TexH[qecKoro [poeKTa, KOM[ErcTepHbIx [porpaMM

r{ peKoMeHAaIInft no nu6opy rexlroJlo {qecKzx pex[MoB pe3Kl'r'

Pesynstatu pa6mriracnorrr3ylorct B )^re6lroM rpoqecce foy BrIo JIHP <'{ou-

6accxuir rocyAapcTBeHHBIft TexHfiqec1uft yHuBepcI'ITeD) 11pra 4peIIoAaBaHI'rLI pe4a cfle-

IILTEIJIbTTbIX AIICqIIIIJILIH, a TaKxe IIpE BbI[OJIHeHVI4 Ha)AIHO-I{CCJIeAOBaTeJIbcKI',rx' Kypco-

Bbrx rr KBturlroIrKaIIlIOHIrErX BbIrrycKHbIX pa6oT.

3rz Aannue [oATBepxAEuorct 4puBeAeHHbIMn aKTZIMLI BHeApeHI{t'

,{ocronepnocTb rrpoBeAeHrrbrx LrccJreAoB€tHLIft, BbIBoAOB II peKoMeHAaIIUfi [OA-

TBepxAaeTct tp"""4"rr*tt o6seMoM IIpoaHuUILI3I{poBaHHoft LI cI{cTeMaT}I3I{poBaHHof

vHoopMarlrur o pa3Aen[TeJrbHbrx o[epaqwtx Ha copToBblx HOXI Iq€X, KoppeKTHocrEIo

IIpLTMeHeII[f aHaJrnTnrrecKux MeToAoB, aAeKBaTrrocTEIO pa3pa6oTaHH6IX KOHeqHo-

SJTeM9HTII6IX MOAeJIefi n AOCTaTOqH6IM )ipOBIIeM COOTBSTCTBI'IJI pe3yJIETaTOB tIlIcJIeHHo-

ro MoAeJI4pOBaHI{t gKCrIepIrMeHTEUrbHbIM AaHHbrM'

Hayuu an Ho eus H a 3arr\nrqaeMbrx noJroxeHufi 3aKrloq aer cfl' B cneAyroqeM :

1 . flonyuuna pa3B vrrvrc MareMarvrrecKafl MoAenb rlpoqecca [olepe'rHofi pe3Kv

HoxHuqaMI{ [pocrblx coproBbrx z tpacounux npoSuleft B roptqeM I'I xoJIoAHoM

cocTo_f,Hrrnx 3a cqeT yrera yrna pacKpblTl{t pelKylqrx KpoMoK noxefi s 3aBI',ICIIMOCT'X

AJrr o[peAeJreH]rt co[por]rBJleH]It cpe3y ]I c]TJIBI pe3Kll'

2. Bneprnre [oJIrIeHa [oKa3aTeJIEHaiI 3aBIIC]IMOCTE OTHOCI',ITeJIEI{OIIO BHeApeHI{'

noxeft Ao cKoJra or yr-na pacKp'rr'rt ero pexyqr{x 4poMoK u ucxognof nrrborfu palpe-

3aeMoro ceqeHllt, [prrMeHeH]Ie roropoft [pLI BbITILICJIeI {Il co[poT]IBIIeHUt Cpe3y I4



rrpoItopqnonuulbnofi eMy CI,IJIrI pBKI,I IIo3BOJILIJIO AaTb OIII{CaHI'Ie XapaKTepa [3MeHeHI'lt

gHeprocllJloBblx IIapaMeTpoB Ilpoqecca pa3AeJIeHLIrI CBITHIIOBETX I,1 ZUIIOMIIHI{eBEIX 3aro-

TOBOK IJTOCKIIMI U oacoHEbIM]I HOXaMI',T'

3. flonyunnu pa3BlITIIe [peAcTulBJIeHut o E[Iwt]dvrrr yTJIOB pac4pblTllrt u 3aocTpe-

Hrrr pe)Kyq[x KpoMoK ![aconnux Hoxeft Ha I4cKaxeHI4t r[oprurr qpuropqeBblx 3oH

pa3pe3aeMoro [poOI{JIt 11pu 11o11epeqHoM pa3AeneHvl{ KBa"qpaTHbrx He[pepbIBIIon]ITEIx

3aroToBoK coltToBErMr4 HOXHUIIaM}I'

Teopetu.recrax 3rlarrr{MocTb pa6oTbl 3aKJrroqaeTc.r B pa3pa6oTKe MaTeMaTU-

qecKofi MoAeJIu [poqecca rrofleperlHofi pe3KLI qpocTblx copToBblx rl $acoHnblx flpoQl4-

Jreft, pacrurlpfiou1€rt KJIaccFIecKLIe rIpeAcTaBJIeHI'It o xapaKTepe Pac[peAeJIeHI'It ctIIrbI

pe3Krr B [poqecce o6pa6oKll copToBblx IIpOOI{Ieft Qaconnrruu HoxaI\4I{, a TaKxe

).rIt4T6IBaroqEIt , :rraps.W c TepMoMexaH[lIecKLIMLI cBoftcrBaMlr MaTepl{aula I4 IrJrorIIaAEIo

pa3pe3aeMoro ceqeHllt, ux QopMy lI pac[oJloxeHl'Ie.

Ytoqnenrr 3HaqeHIIfl n ycTaHoBJIeH xapaKTep I/BMeHeHLIf, Kog(babI4IIueHToB oTHo-

CI{TeJIbHOrCt BMflT?It I4 BHeApeHIIt AO CKoJIa HOXef B MeTaJIJI' O[peAeJItIOq[X rpaHuIIbI

oCHOBHbIX 3OH pe3KI{ copTOBErx 3aTOTOBOK $acOnnrnrar HoXtlMI'I' ,{onOnnenrr npe4-

cTaBJreH[r o 11poqecce pa3Aeneglnfi npo(DfiIefi, qTo 4peAocTaBLIJIo Bo3MoxgocTb ] I]I-
ThIBaTbTexHoJIo|FIecKLIenapaMeTpElnpoqeccaI4KoHcTpyKTI,IBHoe[c[oJIIIeHI,IeHo-
xei Anfi MIrIrtIMI43aqlrI{ gHepno3arpar Ira pa3AenlrrenbHylo olepaq}fio'

YcranosreHo BJrlrrrure yflroB pacKphrTr4r rr 3aocTpeHvt pexq4llllx KpoMoK Qa-

coHHhIx Ho)Keft Ha TOqHocTb FeoMeTpLIlI TopIIeBoft [oBepxuocTz KBa"qpaTIIofi 3aroToB-

Klr, [o3BOJItIOqee yMeHbIrrI{Tb ncKaxeHIUI [pOlpI'IJrt B 3OHe pe3KI{'

flonyrrna AaJrbHeiuee pa3BltTue orIeHKa BIIIdJT]dLIS, TexHoJrolI{rIecKI'IX [apaMeT-

poB r.r c[o;o6a pe3Kn Ha gHeprocl1JloBbre rro1a3areJllr upoqecca, rITo Heo6xoAI'IMo rrp1a

pa3pa6oTKe TexrrnqecKrD( peEleHr.rft, HallpaBnerrn6rx Ha coBepIIIeHCTBOBaIIne KoH-

crpyKrlr.rft o6opyAoBalMt AJI' pa3AeJrLlreJrblrbrx ollepaqufi coproBoro npoKulra'

3aue'aauur
l. Arropou BbrrroJrrreHo MoAen4poBarMe pa3,ueJIlITeJIbIIbIX Ouepaq[ft pe3KI'I

[pocThrx n saconnux llpoofirefi B rop.f,qeM ]r xoJroAHoM cocrotHlll4. o4naxo B pa6oTe

Ee [p]rBeAeHbr Aarrrrbre 06 gKclepuMeHTax rro pe3aHruo roptqllx o6pa3qoB.

2. B onucawlr.r MexaHnrlecKux cBOiCTB Mzrrepl{aJra 3aroToBKI{ I{C[oJIb3yeTct

lpeAen upoqHocTtr, oAHaKO 6Onee ynneepcaJrbHbrM rrap€rMeTpoM fiBJrseTCU HarIpflKeHI'Ie

TeqeH[rr MeT€uIJIa, Xapal(Ieplt3yK)lqee B ToM III,ICJIe n TepMoMexaHI{qecKI{e noKai}aTeJII'I

[poqecca pe3KI,I.

3. Hercno, KaKnM O6pa3oM B MaTeMaTFIeCKOfi MOAeIII flpoqecca nouepetlHol'I

pe36rr )qr,rT6rBaeTcf, cKopocTb AeoopMarlu[ rrJrrr cKopocTb ABIIDI(eH]1g I'IHCTpyIueHra.

4. Ha sanepruarcqeM gTane oTAeJrKLr COtryIOBOT0 [poKaTa [pI4 pe3Ke Ha MepHbIe

AJrr{HBr rrplrMeHeHze AxcKOBbrX IIUJI tBJUIeTCt flpaKllrqecKll 6esalrtepnau',IBHblM. B pa-

6ore ner.IeTK x peKoMeHAaqufi no au6opy paquoH€UlbHoft cxeurr pe3Kz' [o3BoJUIrc-

qeft IoIr{I.ITE KaqecTBo TopqoB 3€lroToBKIt, ConocTaBI{MOe C O6pa6oTKOit ttu: attn'

5. B u. 2 arrno4or Ha cTp. 163 crasaHo (CTeEeHb HecoorBercTBr4t Mar(c[rMaJlb-

HOii ClrJIbr pe3Kr,r KBa"qpaTHofi 3aroToBKu {aconurmn HoxaI\4LI 9KC[ep]IMeIITtUI6II6IM

3Harler I,IM cocraBl{jra 2,9 Yo, tro B 7 pa3 MeIrEIue, qeM pe3ynbrarbl' BEITII{CJIe,HHEIe IIo

cyqecTByIoqLIMTeOpeTzqecKLIM31IBLICIiMOCT'MD,npfi9TOMHeyTollHteTcfi'I[li{urepva[
orrblTHoro o6pasqa.



6. Cornacxo reKcry Al'Iccegraqull' yBeJII{tIeI {e yDIoB a z B conpoaoxAaerct IIo-

BbrrueH[eM KaqecTBa pa.*" *""gp"r"oft garorosKll. oAlraro net cneAennft, rarrur',r o6-

pa3oM yBenl{qeHfie yflroB cralKerct Ha cmfiKocrlr pe)Kylqnx \poMoK "oTt:' ;. Ha crp. 25 nepeur'rcneHbr MapKIr cranei 4XC' 5)GC' 5)(Bl 55XH43

(55XH43 - one.rama) arl' "r--*enux 
noxefi lI ccEIrIKa ua [11, 16,64f.,{a:ree u4et

Spara <...ns fiepeqncreHnrrx shurre crarei pacupocrpafieHue fioJryrlfira cra:rs 6XB2C

no IOCT 5950-73), Ho B flepeqHe etoft ctallr ser'

3aKatoqenue
yragaHHble 3AMerIaHI4t He cHlIxaIoT 3lraqlrMocTll ocHoBHbrx TeopeTnqecKl'Ix U

[paKTI,IqecKuxp$yJIbTaToBpa6mrr.[ucceptaqurHacoacl(aElleyrenoficTeIIeH}t
KaHA}IAaTaTexHI{tIecKIlfxIIayKfletporaflannaArrercarrAposFlafBJI'eTc'
ranepuennoft Hayr{Ho-KBEulu6r'Kaqnouuof flccneAoBareJlrcroft pa6orofi' n rompoft

pelueHa aICryaJrbIIaiI HarrHo-TexHrtrlecKaf 3aAaala, 3aKJIIOqaIouI ancfl' B O6OCHOSaHII'I

rrapurMeTpoB 1I COBepueHcTBOBaHIr[ KoHCTpyKTI]I]r UOXefi 4lx uonepeuxofi pesrn

COpTOBOTO [pOKaTa }l IIMeIOUIat Bo)KHOe HafIHOe Il upal(TllrqecKOe 3HaqeHI{e'

flpe4ctawteunalpa6orasuorHoftMepe'coorBercrByerKpLITepI{'IM'
yrr*o"ia"""rt n.2.2 <<flonoxenrs o npLtcyxAeHllu )r'reHbrx cteneneft>>'

y,""p*4"""orofloctarroslerrueuConetaMLIHLIoTpoB.4]Pot2T.02.20|5r.Ns2-13'
u"euoopflerporfl.A.sacrryxuBaeTnpficyx4enu-ayr€rroftcrenetluKaIIAI,IAaTa
TexHrlFrecKnx HayK IIo cleqnaJrBHOCTn 05.02.13 - <<Marunlru, arperaTbl II flpoqeccbl

(r rr,rera.ruSPrrar'r)>.
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