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BbIIIIICKA
Il3 npoToKona Ns 8 or <<24> AeKa6pt 2021r.

flptcy'rcrBoBa,'ro: 26 -l,en. v3 32 taeuoo nayvno-rexar-Iqecxoro coBera.

CIyIIA"IU: Orqer H[roraena AneKcanqpa Apraaoennva, Kas,u. Texx. HayK, Aorleura,
3aBeayroqero l(aabeapoi aBToMaTrBrpoBaHr{oro gneKTpolpnBola r{ MexaTpor :rKr o p*yJrETaTax
BrraojrlreHr.rr 2 orarla l]poel{Ta <Pa3pa6orro u qccreAoBaHne arrop[TMoB
lneproS(btDeKTnBHoro ynpaBJreH[r gJreRTporexr[rqecKuMrr I| TexHororuqecK[Mq
KOMflr'reKCaMn ropHo-MgTaJlr'rypruqecKoff oTpacJll|), peaJ[SyeMoro paM(ax 6a3oBoi .IacTLI
focyaapcTBeHEoro sagaau_r MuuacrepcrBa o6pa3oBaHrrr lr Ealxfi Poca4iicxof @eaepauuu s
cQepe Eay.rEoi AerrenEnocrr.t (IIa).rH6tr1 rpoeKr I,&FRZU-2020-001 l).

OTMETI{"rItr{: B coorBercrBr.l{ c uJlarroM pean[3aqan npoe(ra Ir TexEaqecKr.rM 3aAaEaeM lra
2021 ron no4rvenu cne,4],rourie HaylEo-Texnnecnze pe3yn6Tar6r:

L B paMkax rrepBoro FarrpaBJreHrrr ricc,reAoaas[i Ea ocEoBaHuri BbrrBrer[tHx rroB6D(
3aKOHOMepIIOCTet l,l3MeHeIM rapMOF IqeCKI-IX COCTaBJITIOUIUX TOI{a Ay|OBLIX CT,tjIeIIJraBIuIbHbIX
ne'r9i (,4cll) u ycraEoBo( xoBllr-fleqb (yKfl) pa.:auvuoro xlacca u Morqrocr[ pa3pa6orar{br HoBhre

'LII|OPI,ITMbI 
II CIICTEMA ABTOMATIIqECKO|O FIPABN9HI,I' SJICKTPIi'IECX'I MI] PEXI'MAM{, B OCHOBE

Koropbrx rexrir ananrll rapMourrec(oro coeraBa roKoB z Eanprxesafi gJr. flprlreuer:ae
ycoBepueHc'rBoB,rnrrbrx anropllrMoB lr crrcreMrr yrrpaBrer ir o6ecre.{r-aBaer yr} {renr4e
3leprerrqec(rx, BpeMgsHbx u rexnoJroruqec(rx rlora3melrei pa6oru ,{C lr YKfl (npeuetu
pa6oTbr no.{ ToKoM u qrrl<Ia [naBKr,r, yAeJrbEoro pacxoAa ojre(Tpo3rrepruI{! yAerrbrroro pacxola
3neKrpo,{oB) 3a cqer cBoeBpeMeqHoro fiepelolroqeErir cryneuu PIIH lle,tr{oro rpaHc+opMaropa,
pea(Topa (npu Harr4'{M), a raxxe soMepa pa6osei (pnBoi, ollpeAenrlouero lonoxeHr4e pa6oqeii
Torrrr rra 3irempuqecrujx xapa(rep{cru(ax arpefar4 B Teqeuue qvKrla flraBrut B ACII vnu
o6pa6orru NuAnoi cralu n YK|L

2. Pa3pa6oraHa ycoBepEer{crBoBarrEar cEcreMa aBToMarllqec(oro FpaBJreE _rI

[epeMe[]eHueM oJIe(TpoAoB sjle(TpoAyroBoi [e.IIz Ea 6a3e ycoBepuelrcTBoBalrHoro HerlrEefiIloto
aaanruBgoro pefyntTopa llMrleaaEca, oTjrltqalotrlauct oT t-l3BecTI{LIx cI,IcTeM TeM! ltTo B Eei
ocylrecrBrrercr nonEa' KoMreEcau{t HejrriEefirrbD( cBoilcrB ruApo[pr-rBoAa L alleKrpqqec(orc
(oHTypa .4yroBoi ne.Il,r, onaroAapr .reMy o6ecfle.ruBaercr )'r4er$ueE!te (one6aHlii riM[eAalrca r:l

ToKoB Ayr Ea pa3JIIrrIElIx caaAl4rx rrJIaBKIt u o6pa6oru xr-rAt<ofi cratll, qro oKa36lBaer
ro.jroxr{:reJr6uoe BJll,uur4e Ea SEeprerLFIecK[e lr TexHo:torrqecKne noKa3arenlr ICn t-t yI{ .

3. Pa3pa6oran yH[Bepca,rbubrfi alropuru o6pa6orxr-r cufirarroB Arur pa:llrvulx cnoco6or
r3MepeHrjr roKa Ayrs. ,{aunuii a;rropr]ru uoxer 6r,rrb pearri3oB?lrr (atK B cocraBe rroBoi cncreMEr
yfipaBnelluJl 3re(Tplzgec(rM pe)Kr,rMoM, aregprelloii n npofi3BoacrBor TaK rj B cocraBe orAenEFofo
volyjla. lanxrd a.nropurM o6ecleqrBaer Bo3MoxEocrr, lb)aHl{qlloErrpoBaslrr cucreMEr ylp,lBneHr'r

'{Cli u VI{I lrplz pa3tlllqnll\ xouSurypauaax crrcreMlr s3Mepeuwr ro(oB ,e/r, a r,r(xe rrpll
pa3rrtH6rx .pynnax coeAarrelfiar o6Mom( fle.rEoro rpancQopuaropa. Blarogapr lprrMerreEtfo
parpa6orannoro atiltoplrrMa, Bce [peo6pa3oBanrt curranos Blrno,trtlorct t.ta rlporpaMMlroM
ypoBHer 6e3 I-IclonBoBar l' aorIoJIItIzTeIbHbD( arr[apaTHEu ycTpoficTB B cocTaBe cucTeM rBMepeErit



nparq[qec(ue peKoMeHAarlrlt [o 3arpy3(e (neTef cTaria, B
3(boeKT[Blrocrr, [pouecca ntrcroBoii roprqefi [poKarKrr rlo
3dde(Tr.rBEocrrr.

TOKA' LIIO NOBLIIIACT HAAEXHOCT6 O6OPYAOBAHU' Il O6ECTEqI-IBACT MEHT,rIIIIE sKCIIJTYATAUIiOHHbIE
r,t3lept(Kn.

4. Pa3pa6oraEo nporpaMMEoe o6eclleqeHlre AJI{ roJtoBrrblx lporpaMMrrpyeMb JrorlqHbD(
(olrpornepoB (flJIK) a cocraoe ACy Tn ACn u VK|I, pea,rual,roqee ycoBepuerrcrBoBarrsBre
MropxrMbr ynpaBner at 3lre(TptaltecKr4Mll pexr.rMaMl_r 3JleKTpocraJlerlraBrrftnrx arperarot. Ha
6a:e geicrayoqux 3JreKrpocraJrerrlaBlljrbHllx aq)eraroB, Syurquonlrpytoqr.rx aa gepenoaeurov
Mer,trr.rypruqec.oM KoM6rrEare flAO (CeBepcra,l6) (r. r{epeloBeu BonoroAcroii o6nicrv) n AO
<Vparrucr<a.r Cra,rs> rpylnu xovnar:uii MeranrorruBecr (r. HoBorpo[qK Open6yprcKoi o6lacru)
npoBeaeq6l npeaBaprrTenLrr6re ficnbrTar l' ycoBepueEcTBoBaHEr,rx aJrropuTMoB !t crcTeM
yllpaBneri[r sJre(rpr.recn Mtl pexqMaM[ ACn rz yKI, rroArBepAuBrrrue ux s$r[exrlrtnocrr. B
paM(ax rperbero STana sayqHoro [pogKTa 3annaEtpoBarr (oM[neKc Meporlpl-Irrrifi IIo BHeApeHrro
pa3pa6oraHrir,x anropnrMoB lt ctrcreM )alpaB.reErlr B npoMr,[rrjreHH]aro gKcrrnyararlno.

5, B paMKax BToporo HanpaBrellnt uccreAoBaExi pa3pa6oaana KoHeqHo-g.[eMeHTqajr
juolejlh (orrTat(Trroao B3arMo,4ellcTBtrr lpouecca n]rcToBoi ropt,{eii lpo(aTKri. fion]qeEbt
llllcjlellHbte 3EalteHut TexEojlorllqec(Ilx napaMeTpoB aJrt cIrcTeMLI <3aroToB(a _ roprqarr
rrpoKar(a - roprqe(aaasarr rrorocar: [rrr9trcuBEocrb rianprxeH[ii, ycrrn[, [po(arr{rr,
TeMrleparypa [poKaTbrBaeMoi 3aroToB(rl It ee pacfipeAeJlen{e Ilo A]IgEe II llll]tpltEe oqara
.qe@opvaqna; ycunve lpoKarKrr, o6Natae] cr<opocrr npor<arrlr. .{auuar 

"o4enu, 
no:uo,t"e, nu

grane OopMripoBaE[r [por3Bo,{crBeHEoro 3a,{aHr.rr BErco(oi c AocroBepHocrr,ro BrJ.uaBarb
TOM qIrCJre 

't 
ODpeAeJurTI)

rrpealoxe!$oMy (pr-rTep{ro

6. Pa:pa6oran arroprrrM ,lrrarr.tnaqec(orc ortpeAenerrur o66eMa rtnoueunofi noBepxuocru
pa6oqero Ban(a, yqrrr,rBarollrrii pa3r[qsEre Sopr.au npootnupoeox pa6owx aa,rroa:
q{mrEAplrqecKyto, B6r[yKn]rc q BorEyT]'Io, rITo EalprM]'Io BJllirer IIa raqecmo roroeofi
npo.qyKru!, yro Heo6xoAraMo rrplt cocraBJrenun rpor-r3BoAcrBenxr,rx :a4anuil. pa:pa6oraaa
MareMarulrecKarr MoaeJrr,, [o olpeAenetr4ro o6ser4a [gsoueuuoro Marepu€ua pa6oqrix Bar(oB
ornrrqaroq,uct or IrBecrHr,rx reM qro, qao uo3eonter orlpeAenr4Tb o6tev argoueunoro
Marepuala nyreM 3aMepa ronr,Ko rro AB''r4 (ouTponr,rrbrM Toqr<,!M: 4rave.rp 6orxrz aaar<a B rren.rpe
u nualrerpy 6ourr ean(a Ha paccrornlrrr.

7. Paspa6oraxa l.r quc,'reuno pealrlr:oBaua MareMarriqecKar MoAeJrb rerrlroBoro cocrorlt[r
npo(arHBaeMoi [o]'roc6t. B MoAenn ) rreHo BJlIur re cJre,Ilyto[Iltx rexrroJloftt lecKrx
oco6enrocreii npoqecca :rucroroii roprvei flpo(ar(Ir; Te[JIoo6MeE rrojroc6l a BaJIKaMu; o6leutoe
TellloBbr,[eireH{e IIpu IJIacTIiqecKoi leQopMaqI?II-I llojlocbr; rSMeHeII]te TerrnoBofo cocTosHut
rroJrocLr c yqeroM paborEr rexllonorl,lrlecKl-Ix c[creM: rriApoyAaJleHr-rr oKal,'rllrr6r; MexrjleTeBoro
oxJrD(aeHr,rr, a TaKxe llpltHyanTe.rrBuoro oxjlait{leHlre [onocBrJ llepe,{ BxoAoM ee B ortaf
AeoopMau[u. Ha ocHoee MeroAa renaogoro 6anasca ncc.]reAoBaE Br(naA Brre[rErrx rr BEyrperIIIEx
q)axropoB B TerllroBoe cocrorur,te npoKmbrBaeMoii rroJlocbr. OqeEKa AocroBepuocrli
pa:pa6orannofi MareMaruqec(oii MoAen{ flpott3Bo,{tnacb [].reM cpaBr{eElr gKcrreprrMerrraJrEtrbD(

r pacrreTEbrx aasE6lx sa rrpEMepe Ha aByx JtllcToBr,rx cTaEax roprqefi npor<arru: 2500 t-t 2000
IIAO (MMK). Pqynbrarbl cpaBHrireJrbrroro attarl-r3a norcBaJrlt, ltro AocroBepuocrE
MareMaTrr.tecKofi MoAeJru cocraBrrer 78...87%. Pesymrarrr MareMaTl-MecKoro MoAen[poBarrltt
TerIJIoBoro cocrorHus npo(arblBaeMoi [onocEl ltc[o.rr63oEaJlllc6 ArrI perleHllll pacqera rerl]roBoro
coctoanr.ra pa6ouero eauxa.

8. Anr nrrcroBbrx crar.roB roprqei npoKarKi pa3pa6oraHa MareMarl,qec(€t' MoAer6,
onucHBarou1a, TerriroBoe cocrorHne pa6oqrix Ban(oB. B ocuoay lro4eru 3aroxeao ypaBneurre
TenroilpoBoaHocru B IlorrpEoi cncreMe KoopAuHar. qrjcneHHar pea-qa3aurzr MoAgru TeIUIoBoro
cocroruur pa6oqltx BarKoB rrpou3BoAl,Illacr MeroAoM lre3aBltc[Mrlx loroxoB, pa3pa6oTaHnat

MoAeJG rlo3BoJurer rccneAoBarl l,t3MeEeHrie reMneparypbr (Ha noBepxsocrl-I E Bo BEyrpeErrrx
cnorx) Bar(oB B pa3jrr.rrrHbrx rrETepBara,\ epeueutr. Pa:pa6oranHLlii MareMart,reckufi &'rroprzrM
onpeAeJrrer Ma(cuMaJ.r6rr)/1o ro.rKy rrafpeBa - qeurp 6o*<u pa6oqero BarKa. Pacqer
pacnpeaeneEDr reMneparypbr IIo AnIlEe 6o.JKn BaqKa peaulrByercr pelIIeIIlteM cep!-lll qacrEBD<



aByMepHbrx 3a,{aq aJIr Hec(oll6rqrx napajrjrenBEblt ceqeHlIi Bajrl(a. orleura 4octonepnocru
paspa6oraHfioii MareMaru'recKoil MoaeJr[ Ten.]roBoro coororH[r pa6oqrrx BarKoB rpor43Bo,{rrJrac6
nyreM cpaBrreHrrr g(c[epaMeHTaJrblrbrx (TennoBLt3toEH6D() Il pacrreTl6lx ,[aHHhD( Ha rlplrMepe Ea
.qByx n{croBbrx crallar roprqei nporarr<u: 2500 r 2000 IIAO <MMK>. peyarrartr
CPABEI]TEJIbHOTO AHAJIITA IIOKZI3'IJIII, TITO AOCTOBEPHOCTb MATEMATI'{ECKOfi MOAEJII] COCTABIU{ST
60...82%.

9. B paMKax rperbero HanpaBleHrs ucc.iregoranlrfi 6ula nunonueaa pa_:pa6orxa nayvno
o6ocuosaqHHx rexEr-IltecKllx pemeallf no coBepllreucrBoBat[ro pexuuor pa6oru ycranoBox
lll,ntxo-vexanuvecrulx cBoicrB r-I 3.rreMel{TEoro alraul'I3a ABl{xyrqeroct Marepnara. B qacrliocta,
BEIIroryeEa o[TuMIi3aII]rt (oItcrpyKTuBIIElx L Texllorolllqecl(ux [apaMgTpoB pa6orBr yoragoBo(
onpeaeneHur lptl3ll(o-MexaHrrqecKl,Ix cBoficrB Il g.[eMelrTHoro al{arr€a ABtxytqeroct MaTepIlaJIa B

3aBucuMocT! oT napaMeTpoB rroTo(a, a TaKXe pa3pa6oTaHo rrporpaMMgoro o6ecneqeru-re u
ocHouuLre 3neMesr6r aBToMarri3aqriu Airr BHeApeEur B cyrqecrByo[rre ACV TII ropuo-
o6or a r n r elluutx I Me I aiJ'l) prtiqecKtx npeAnpH, f u[.

10. llpoBeAeH6r reopgTlrqecx[e u gKorlepl MerrTarbHbre I{ccJreAoBttH" uETeHc}IBEocrr,t
xapaKT9pr.I cTllqec(ux I[rEIlt 3]IeMeHToB, a TaKXe JIITHIIi KOfepeHTHOfO ri EeKofepeHTHoro
paccetq A nuquit perrrrerroBc(oii Tpy6rur nIr 8 crangaprur,x o6pa3rloB xene3opyAEoi cMecri
(XPC), 9 crangaprrr,rx o6pa-:qon arnoMepara u 12 oauaaprur,u o6pa3rloB pa3rriqnED.
xene3ocoAepx(aulltx MareprrrL'roB oKCM). Ha ocl{oBallulz pe3yjrETaroB [poBeAeErrrJx orrErroB
66ua pa3pa6oraEa MareMar{qecKur MoIerB } {era a (oMrreHcaqtn Ko.rre6arrni paccro_firaa ueN4r
cleKTpoMeTpoM I, MaTep[aIoM.

1L flpoae4eno npou6rrrrJreggoe Ecrr6rrar te pa3pa6orauuoii MeroArKr-r o6pa6orKu cne(TpoB,
ro,{rnep4rofree ee o$@exrrzrnocrr, r nlane ollpeAereHllr xr{Mr.tqecKoro cocraBa XPC. .4oxa3arro,
qro npu IIpi{MeHeHr r pa:pa6orauuofi METoArrKr-r Anr anallr:a cynl$uqux MeAHo-r[iE(oBbD( py,{
nofpeur{ocrB oflpeAeJrerrlu xrrMnqec(rx g.]reMeHToB Fe, Cu r-r Zn cruxaetct, o"tH yot c 3,49t 9,70,
l,'9,35 no 1,40;7,08; u 2,81 coorBercrBeHllo,

Pe3yrr,'rarbr rccne,4oBalrldi o 2 3Tally [poexTa ofly6Jr[KoBaEbr B 20 gayqEErx crarbrx B
t(ypHar'rax & c6opnrr(ax safiublx TpyAoB xonQepenqui, Itr4e(crzpyeMlrx HayxoMerp[qec(oi
cacrervoii Scopus, ug ltux 4 crarlu B x)?saJlax c (BaprnlreM Q1,2, Ta(xe aonolurzrorrno e l0
HaylrHbrx cTaTBrx B r8aaElux, Bxoarrqnx B rapo PI,IHII. IIo pe:ylrrarau rccneaoBarrti
o[y6nc(oBaHa I peqeusupyeuaa uouorpa$aa rz nolluenrr 1 na.re]rr P@ IIa r8o6peregue, a raKx(e
9 cnnAerelr,crr Ha per[crpaq[ro [pofpaMM ,{nt 3BM. Hay.+rrre pe3ynbrarlr aflpo6lrpoBar$r rra
16 uay.ruo-rexxlrvect<Ex (olrabepeurlrrfi Mex(qylrapo,{Horo lr Earl[ouarhgoro ypooua. IIo
pe3y"'lr,TaraM pa6orr,r rroAroroB.JreHo 5 ,{ucceprarlEfi, r.t3 Hnx; I IIa cogckaEne y.{ej{oi cTeEeHIj ,u-
pa 'rexH. Hay( (neMa P.P.), 4 - Ha couc(aH[e yqeHoi creneE r (arrAr-r,qara rexr iqec(rrx sayK
(Tyirynon ll.f., I4oer<eee B.C., Maca,ralroo A.8., Jlarrr[oB O.P.).

Tar<r.tv o6pa:ou, ocrroBrrbre 3aAalm 2 gTafia Ha)"fioro lpoexTa B coorBercrBtrlr c
TexHaqecr<lM 3aAaIt[eM B6moJIHeE6I B rIorHoM o65eMe,

Bonpoc o6 yrnepx4erruri orqgTa crallrrp! IIa or(pbrroe roJrocoBaglie.
Pery,rr,rarrr rorocoranua: <aa> - 26, <nporrB) - rrer, Bo3AepxaJrocE - rr9T.

IIOCTAIIOBU"iIU: Orqer Huroraeea A,A. no rzroraM BbrrrorEeE{r llpoel<Ta 2 3Tala [poeKTa
(Pa3pa6or(a fi uccneaoBarrue a"rroparMoB sneproeQ$ercuonoro )'rpaBneriss gneKr?orexu -
qecKuMt4 r,r TexHo_rlofuqecK]rM[ KoMIIJIe(caM],I fopEo-MeTallypf4ileC(Ot OlpaCn[), peanrcyeMoro
paNlKax 6a3oBoii .racrr.r

PoccxiicKoii
y-rBepanTb.

oro 3aAaE[r Mueucrepcroa o6patoeauul a aa1'rr
Ae{reJrbHocru (IIa}.rH6ri lpoeKr .]{!FRZU-2020-00 I I ),

O.H. TyryroB

T.B.Illznrusa

[lpeaceqare,rs
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