
OT3bIB
o$raquanbHoro orIrIoHeHTa) AoKTopa rexHHqecKLIX HayK, rpooeccopa,
@e4epanrnoro rocy,qapcrBeHHoro 6roAxenroro o6pasonarelrnoro yqpexAeHl4t
Bhrcuero o6pasooauur <<PocczftcruEf rocyAapcrBeHnrrfi arpapnrri yuunepcnrer -

MCXA uueru K.A. Tuuuprceea> Ctop.renoro Bna4nrunpa @e4oponrua
Ha Ar4ccepraIII{oHHyIo pa6ory Bacrurena [anuurra Alercan4ponu'ra
<<IloshrrueH[e snepros(p(pertuBllocTl,I cyIuKI/r 3epHa 3a cIIeT o6ocHosaxut pexcl4MoB
pa6oru oJIeK'rpo[ptIBoA{D), [peAcraBJIeHHyIo Ha co]rcKaHl'Ie yreuofi
cre[ex]r KaHA]rAara rexur,FrecK]rx HayK rro cflerlu anLHocru: 4.3 .2. 3rerrpotexnoJrorull,
snerrpoo6opyAoBaHl,Ie n eueprocna6)KeHl{e arpolpoMhllrrJleHHoro KoMnJIeKca

1. Arrya.rrnocrbreMbrA[cceprall[[
B nactoqruee BpeMt rrocney6opovna"r o6pa6o'rra 3epHa, o.4I4H I'I3 gHepro3arpar-

Hhrx r.r orBercrBeHHbIX fipoqeccoB B 3epHoBoM [poLI3BoAcrBe. fu.l e$$emrasHoi ee
opfanlrcaqr4u neo6xogzurr paqrlou€ulrHble rexuoJlotr4rr I{ TexHFIecKne cpe4ctua. llpu
gToM Bce 6oaruryro aKTyaJlbHocrb npl,lo6perarot [oAxoAbI KoMrlrlorepHoro MoAeJrI{po-
BaHnr [pI{ o[peAeJIeHvI{ uapaMeTpoB TexHoJlorv qecKv x ycTaHoBoK AJI' pezlnl43aql'ru
npoqeccoB uepepa6omr.r cenrcroxostficrnennoft npoAyKIIlM. OcHosxbIN{ o6opy4ona-
Hr{eM cyrufinrubrx ycraHoBor tBJlterct eJIeKTpolp]IBoA, or Koropono saslrcur o6uee
peryJrr4poBanlie no, pe6nremofi MorIIHocrlI cyIrrKI,I. I'lcnonrgonauue Haf{Ho-
o6oorosauHrrx aJrropr,rrMoB yrIpaBJIeHIu 14 pe)KI,rMoB pa6otrr gneKTpolplrBoAa B cI'Ic-
TeMax cyur{JrEHbrx ycraHoBor rBfiterc.f, e<pQerrnnnnu lr [HHoBarIuoHHbIM peIIIeHI{eM,
Koropoe cnoco6crnyer yBerI,FIeHurc qpou3BoA[Tenbuocrl,I tI coKp4rrIeHLIIo gHepfono-

rpe6renrEa. floerouy aBTop flpeAJraraer IroAxoA K onpeAeJleulrro flapaMerpoB I'I pexl4-
uoe pa6oru gneKTpo[plrBoAa ycraHoBoK cyIIrKI,I 3epHa. Parpa6otxa lr o6ocnosaH[e
HayqHo-MeToAnrrecKrlrx ocHoB orlpeAeneHllt [apaMeTpoB LI po(rlMoB pa6orrt ycTaHo-
BoK KoHBeKTr4rnofi cyumn. eepua rBnrercs arryzururofi.

2. Crenenr o6ocnosaHHodrn nayunsrx noJloxennfir BblBoAoB
rr peKoMerrAaqufi, nx AocroBepHocrb rt HoB[3Ha

Hayunar HoBz3Ha pa6orbr cocrol,IT B pa3pa6orre MareMarltqecKofi Iuogelu
ac[HxpoHHoro ABlIraTeJIt, KoToptu oTJII,HaeTct oT [3BecTHbIX TeM, qTO [apaMerphl
cxeMLr 3aMeIqeHI,It BbIpuDKeHbI qepe3 rIpoBoAItMocrI,I craropa lI poropa. B 4zccepraru-
onnofi pa6ore flonyqenbl gneprerxqecKue xaparTeprcr]rKl,I acl,IHxpounoro ABl,Irarers B
r[ynxqur,r cKoJrExeHLrr, rar o6o6rqenHol'o flapaMerpa pe]KI,IMa pa6otrr ABI,IrareJIt, on-
peAeJreHbr 3aBlIclIMocTlI aKTLIBHbIX I,I peaKTUBHhIX COCTaBJTTKTIIIIdX TOKa aCLIHXpOHHOTO

ABr{raTeJIr LI BO3MOXHOCT6 I'rX fiepepaCllpe,{eJleHfit B rIpeAeJI€X HOMIIH€UIbIIOrO 3Haqe-

Hr,rr roKa $asu 4nnratenx. Cr[oprrayaupoBaH ocHoBHofi Ilp]rHllufl qacrorHo-ToKoBofo

y[paBneHrrr ac[rD(poHuoro ABI,IrareJIt, ounvatotqrftct or rrBecrHbx reM, qro B Kaqe-
crBe rroKa3arelr eueproeQQexrraruocrr ucrroJrrcyerct 3uaqeune MaxclrMaJlbHoro
gHeprerllqecroro xoe$QrqrleHTa floJle3uoro Aeftcrsux acl{HxpoHHoro 4nurarelr. Par-
pa6o'rana MareMarlrirecrat MoAenb flpoqecca cylrrKu 3epHa B KUIIIITIeM cJroe, [o3Bo-
nrrcula.f, Brt[oJrHrrb pacv€r napaMerpoB rrpoqecca cyrlrKr{ B 3aB}Ic}IMocr}I or cBoficrB
3epHa r{ areHTa cyIIIKI,I. flonfreH ycoBepIIIeHcrBoBaHHBIfi npouecc y[paBJreHI'It cym-
rofi sepna, nornonrrorqufi cHl,Ixarb HepaBHoMepHocrr cyIIIKI,I u o6ecfle'{LrBaroqlrft
cHlrxeHu e 9Hepro3aTpaT.

.{ucceprant npn BEIIIoJIHeHI,II,I Ha) IHbrx uccre4osaHufi np}IMeHUJI tuuporufi
cfleKrp MeToAoB lrccJIeAoBaIIu{, BKlrroqat TeopeTlrqecKl,Ie ll SKCIIepUMeHTaJIBHbIe [OA-



xoAbr, MaTeMaTI{lIecKoe v oI,I3I4'IeCKOe MOAenI{pOBaHLIe, a TaKXe [CnOJrB3OBaH[e KOM-

lbrorepHofi TexHI,IIo4 LI crarl,IcrllqecKl{fi aHzIJII,I3 o(cIrepuMeHTaJIbHbIx AaHHbIx. 3ro no-

3BoJrlrJIo 6onee nolno r,r rotrHo Ir3) II4TB flpoqecchl I{ pexLIMbI pa6orrr acI,IHxpoHHoFo

AB[rareJIt n cyIuKI4.
Arropou BEI[oJrHeHo pelreH]re 3aAaq oflpeAeJleul,lt ycnoBl'Ift, napauetpoB I4 pe-

)KLTMOB HarrMeHbrrrero SneprOuOrpe6JIeHIIt gneKTpOripunO4a flPL 3KCIIIyaTAIJLIU Cy-

ruunrnofi ycTaHoBKI,I. B nacrorqefi pa6oTe papa6oTaH6: MoAeJI[ aclrtgxpoHxoro ABt4-
raTeJrt, fio3BoJrrroul]re oupeAeJrrTb aKTI{BIrbre ll peaKTI,IBHEre COCTaBJT'TOUIUe TOKOB 06-

MOTOr( CTarOpa r{ poTopa, MoAeJIb 4poqecca cyIrrKI,I 3epHa B K}IIIqqeM cJloe, rlo3Bo-

n{rorq€rr BbrrrOJIHtTb paC.rEr [apaMeTpoB rrpoqecCa cyII]KI,r B 3aBzCI4MOCTI4 OT CBOficTB

3epHa u areHTa cyIuKrI.

.{ocronepnocrb pe3yJrrTaroB TeoperuqecKlrx vccJleAoBaH[ft o6ycroBJleHa ]rc-

rroJrb3oBarrreM [oBepeHHbrx cpeAcrB uauepennft ]l ucrlhrrareJlrHoro o6opyAoBanut,

lrMeroqux cepTl,rouKar 06 yrBepxAeHwvt rurra cpeAcTB rsuepenufi foccmngapta P(D n

perlroH€urbHoM orAeJreHvl{ @EY <V4vyprcrufi I{CM>. Pe:ylrrarrr uclrblraHfifi nIIIe-

HrirIBr coorBercmlru |OCT 9353-2016 (fl[reHurla. Texunqecrr.re ycnoBrrn) [oJrfIeHhI

B r,rcflbrrareJrbHoi ra6opaTopr'rr.r <fparryrr,r >>. IIs o6ecneqenus AocroBepHocrl,I nony-
qeHubrx pe3yJrbraroB B pa6ore rrplrMeHrrorcr o6rqe[pfiHrrbre reoperur{ecKl{e rloJloxe-

Hrrr r4 MeToAbr. Koppexflrocrb rIoJD IeHHbIx pe3yJIbTaToB lI cAeJIaHIrbrX BbIBOAOB [OA-

TBepxaaeTcr cofJlacoBaHHocTblo c AaHHbIMI,I, [oJIyqeHHbIMI,t ApyrI,IMI'I I{CCJIeAOBaTent-
MI4 B ]IAHHOfi O6IACTI4.

Hayurue [oJroxenr4r, cr[oprraynupoaaHHbre aBTopoM, tBJl.llorcq o6ocHoBaHHbI-

ur.r. Pelynrrarrr Alrccepraq[ounofo ]IccJIeAoBaHI,It 3aBeplueHlr ntrblo nrrnoAaut. Bce
BlrBonhr rBJrrrorcr o6ocxosaHgbl,ru.

Iepnuft BbrBoA cBI,IAereJIbcrByer, qro aBTopoM AoK?BaHa Bo3Moxnocrb rlpeA-

craBJIeHItr MareMarlltrlecKoft MoAer[ acr,rHxpoHHofct ABvrareilt, otwrvarotqeficr 4py-
rr,rna na6opolr [epeMeHHEJx (nporo4unromefi) cocrorruf, acuHxpoHHofi MauI,tHhI ,
cJreAoBareJrbuo, MoryT 6uru perouexAoBaHbl Art uparcrfiqecKoro [cnoJIb3oBaHI,It npu

rrpoeKTr,rpoBaHlr[ acI,IHxpoHHbIx SJIeKrpolpI{Bo.4oB, B KOTOpbIX peryJII{pyeMbIMI{ [epe-
MeHHhrMn tBJItrcTct MoAyJII{ pe3yJrbrI4 pyrcqfix apryMeHTon. Pe:ynrtatrr MoAeJILtpo-
Baulrr coBlaAanr c AaHHlrMlr, noJI) IeHHIIMI,I c noMorqrro uo4o6nrrx rr,ro4enei. Pac-

Kprrrbr oco6ennocru upeAJraraeMoft MoAenr,r B cpaBHeH]I[ c MoAeJItMtI, [peAcraBneH-
HErMu B BlrAe aKT[BHrrx ]r r{HAyKTr,rBHbrx co[porrrBJreHvfi ornocrrenrHo I{x crpyKTypbl
rr opraHrl3arl]rrl BbIqI,IcJII,ITeJIrHoro flpoqecca. Brrnog o6nagaet reoper[qecKoit sua'ru-
MOCTbIO.

Bropofi BhrBoA, flonyqeu B p$yJlbrare KoMrlblorepHoro MoAeJII{poBaHI,IJI Ha oc-

HoBe [peAJralaeMrrx rro,e(oAon cQopuyrzpoBaHbl rlpeAJloxeHnt rlo [pIIMeHeHI,IIo Mo-

Aenr4 IIpr4 npoer(T[poBaHl{I{ sneKTponpI,IBoAoB, rlo3BoJrflorq}re ocyqecrBl,ITb o6ocno-

saflHufi Bhl6op oHeprosQ(pemnnnrrx pexlrMoB pa6orbl oJIeKTpo[p]IBoAa. flpeAnoxen

cuoco6 KocBeHHofo KouTpont gJIeKTpoMafHLITHoro MoMeHTa Lr yuoaoft cxopocrl'I

acr{HxpoHHoro ABr,rrareJrr. Brrro4 o6ragaet reopervqecKoft ra nparrn.recrofi gnaquuo-

cTbro.
Tperr,rfi BbrBoA, floJryueu B pe3ynbrare reoperr+recKr{x rI gKcneprrMeHTuulbuhlx

LrccneAoBaH[r, cBlIAeTeJIbcTByeT o TOM, .ITO Ant IIOAepXaHI,[t oAHOpO4nOrO rrCeBAO-

oxrrxeHr,rr neo6xo4ulvro yql{TblBarb cHI,IXeHIre ueperlaAa AaBJIeHIlt B cJroe [pI4

yMeubrxenr{r{ Beca [IueH]IqbI B [poqecce oyIIIKI,I, Snsuxo-uexanuqecKl{e csoficrna

3epHa u csoftcrsa areHTa cyIIIKlI. Brrro4 o6laAaer npaxrrvecroft 3naqfiMocrbrc.
qerneprrrfi BbrBoA, nonyrennrri B pe3yJrBTare gKc[epLIMeHTaJIBHbx I,IccJIeAoBa-



HII,Ift, CB]rlsTenbcTByer o roM, lITo peuw'3,ar\vg. yflpaBJlrlrcq]rx upolpalMM Ha ocHoBe IIe-

JreBhrx abyHKrlr,rfi u p$yrbTaToB gKCleplrMeHTaJrbHbrx r{ccneAoBaHlti [o3BoJI]lT CHI,I3I'ITB
gHeproeMrocrB cy[ (u 3epHa I{ [rHTeHcltQruIllpoBarb npoqecc cyruKll. Bunog o6laAaer

nparcrn.recroi 3HarrLrMocrblo.
fls:rrrfi BbIBoA cocraBJren no pe3yJlbraraM rrcrr:;\Taurrr. s C|IK <<Cro6o4a> Yrr'In-

croro pafioxa Y4nryprcxofi Pecrry6nnrr,r u pacqeroB sipi[errnnnocrz BHeApeHvt [peA-

JrarlleMoro o6opy4ooauux. CeugerenrcrByer o Bo3MoxHocrlr noJl)nleHlrt gKonoMlqe-

croro eQQerra 3epuo [po]I3BoA]ITeJIeM IIpu gToM cpoK oKynaeMocTz Ka[I,IT€UIbHbtx

sroxeHrafi cocraBI,IT 3 ro4a.
flpe4loxennrre peKoMeHAarlvrvt :aarrpaBrrerlus Auttlrieitulltx ltccJleAosaHufi Ho-

c{T KaK TeopeTl4qecKylo 3HaqI'IMocTb AJI' pa3Br4TI'IJI Ha) IHoro 3HaHI'IJI 3a cqeT uplrMe-

Henr4r pe3yn6TaroB I,rccJreAoBaHI{f , TaK I,I [paKT]rqecKyKt AJrt rrpeAflputtt'tft, Ha xoto-

pbrx Moxer 6rrrr npraveneHo [peAJraraeMoe o6opyAoBaHue.
OcnosHbre flonoxenut I{ Hayqnhle pe3yJlbrarbl, uoryrleHHble rI'IqHo aBTopoM,

orBeqaroT KplrTepr,rrM orIeHKLt 4uccepraqufi rro HoBlI3He.

3. 3na.rrllrocrb AJrfl HayKu rr npanTrrnrl pe3yJrbraroB

A[cceprall[onuofi pa6o'ru
Teoperruecra"t 3HarILrMocrE pa6oTrr 3aKJrroqaerct B lIccJIeAoBaHI,II{ SHeprerl,Iqe-

cKr4x xapaKTeplcrr,rK aclrHxpoHHoro AB[fareJrr Ha [peAJloxexnofi cxeue 3aMeIrIeHIlf,,

BhrpoKeHHofi qepe3 npoBoALIMocTI{ craropa }I poTopa. Teopernvecrax [popa6oTKa Bo-

[pocoB, ItocBtrlleHHbrx r.rccJIeAoBaH]IIo acuHxponHoro ABI,[areJIt, paclu4pter o6lacrr

3naur4fi B TeopI4I4 greKTpuqecKl,tx MaIrrI,IH, Paspa6orannat MareMarl,ttlecKat MoAeJIb

lpoqecca cyrrrKr{ B Kr,mrrleM cJloe Ilo3BoJrter BbInoJIHtrb pacv€T napaMerpoB npoqecca

cyruKr4 B 3aBI{ct4MocTIr oT cBoficTB 3epHa LI areHTa cyuruI, AonoJIHtJ{ MeTOA}IK}I paoqe-

ToB pex[MoB I4 rlapaMerpoB pa6orrr 3epuocyulrJlBnoro o6opyAonanne.
llparruvecrar 3Haql,IMocrb pa6oru: floryqeHHhle 3aB[c]rMocrl,I aKTI,IBHBIx I4 pe-

aKTnBHb[x cocraBJltlou[Ix MorqHocrll ac]IHxpoHHoFo ABLIrareJIt r $yurqlru cKorbxe-

Hr{r MoryT 6uru ucnonrgoBaHhr [poeKTHbIM]r opraH]BaIIflJIMII gnx nrr6opa 3aKoHa qac-

TOTHOTO ynpaBJreHlrf, rrpu [poeKTI{poBaHI,M ac}IHxpOHHOrlC greKTpOlpI,IBO4a; Qym-
rII,IoHiuIbHar cxeMa 3aMeurexnr Sarrr aclrHxpoHrono ABlrrareJrf, no3BoJlter ocyulecrB-

lam ugenru$IrKautlro aKTLTBHbIx I{ peaKTuBHhrx cocraBJltloulllx roKoB I4 MoIrIHocrlI B

o6uorxax oraropa u poropa; parpa6orana qporpaMMa no notrcKy guaqenfift aMTIJI]rry-

Abr I1I qacToTbr Haflprx(eHl,Ir rruTaH[f, acnHxpoHHoro ABLIraTeJrt u [oJrylIeHI,It MaKcI4-

MtrJrbHoro 3HaqeHr4f, gHeprer[rrecKoro rost[i[nql4eHTa rloJre3Horo Aeficrn[q; parpa6o-

TaHa MaTeMaTl,tqecKair 'MoAeJIb, KoTopat rIo3BoJIteT orITI,IMI43LIpOBaTb [poqecc cyIuKI,I

3epHa B KlrurrqeM cloe. Mogeru yqurblBaer csofictsa 3epua lI [o3BoJlter paccq[Tarb

ueo6xogv urre fiapaMerpbr rrpoqecca cyIIrKI4, e:g'I{xrar. HepaBHoMepHocrb cyIIrKI,I lI
yMeHbrrrar gHepro3aTpaTbl

Pesynrrarrr LrccJre.qoBauuft rro noBbrrrreur4ro sneproer[QeKTl,IBuocr]I cyIIIKIT 3ep-

Ha 3a cqer o6ocnonarrlr.f, pex[MoB pa6oru gneKTponpl,rBoAa BHeApeHbI s CIIK (CBo-

6oAD Ysr,rHcroro paiona Ygnryprcxofi Pecuy6nurlr. Peanr,rraqnr pe3yJlbraroB I'lccJIe-
goaanufi. Pa6ora [poBeAena B coorBercrBl4]t c rIJIarIoM HI,IP Yarrayprcroro fAY no

TeMe (floBbllfienue soQercu,IBHocrll pa6orrr rexHoJlorulqecKux gHeproycraHoBoK B

cenbcKoM xo3rficree Yaruryprcrofi Pecuy6JII,IKLI>, per. l\lb 1 1601 15 1005.

4. OqeHrca coAeprcaHnfl AlrccepraqnoHHofi pa6oru

[ucceprapfl cocroraT vr3 BBeAeHr4r, rrerblpex pa3AenoB, 3aKrroqeung, crII4cKa



Jrlrreparyprr us 153 uarlMenosaHfift. Pa6ora [3JroxeHa ua2l1 crpawlqax, Ha Koropbrx

lpr4BeAeHbr 22 ra6r,uqr,r,71 pr,rcynox z 7 uprloxenlrft. Ha 3a[McrBoBaHHbIe Marepna-

ru u pa6our, BbrnoJIHeHHbIe B coaBTopcrBe, cAeJIaHbI coorBercrBylolul4e ccbIJIKll'

Bo nnegenun flo,EqepKnyra aKTyaJlbuocrb paccMarpuBaelr,rofi npoOleubl B pttM-

Kax Ar,rcceprarluoHuoro IrccJIeAoBaHut, c$oprraynnpoBaHEl qeJI[ Lr 3qaqv, no4uepKHy-

Ta r,rx 3HaquMocTb LI ueHHocTL AJrt :erlynu u IpaKTI'IKI,I, npeACTaBJIeHa Crpyxrypa pa6o-

Thr B rIeJroM, [pLIBeAeHa o6rqar xapaxrepracrura pa6orrr.

3aMeqanlrq:
l.CozcKareJrb SoprynupoBKy HayqHoro HccneAoBarrvIfl, rIpeAcraBJIeHHyIo B Avrc-

cepraqnoHnofi pa6ore, o6ocnosusaer nyreM [cnoJlb3oBaH]rx uayuno-o6ocHoBaHublx
aJrropr,rrMoB yrIpaBJIeH[t I,t pexLIMoB pa6otu gJIeKTpolpI4BoAa B c[creM€x cyllrl{nbHo-
ro alperara, qro uoJro)KllTeirbuo cK€BbrB aercfl Ha gKouoMriqecKofi e(pQexrrannocrr
cerucxoxogsficrBeHablx npe4npnmufi. Arrop yrBepx,4aer, qro apLIBeAeHHbIe BhIIrre

Soprvrynnpon4u cnoco6cmyrot 6onee s<f(perruononay I4crloJlb3oBaHlrrc pecypcoB I'I
cHlrxeHr4ro Herarr.rBHofo Bltwfllrrr4a Ha ofpyxtuoqylo cpeAy, no r pa6ote orcyrcrBylor
KOHKpeTHbre AaHHBre, [OATBep)KAarOrq[e AaHHEIe yrBepXAeHI,It.

2. Bo ene4eunu (c. 6) cor{c(areJrb He npeAcraBIrJI ccblnxy Ha JlllTeparypurrfi uc-
TorrHr,rK, rAe yrBepxAaerct, qro I{c[oJrb3oBaH]Ie nay.ruo-o6ocHoBarlHbrx alropI,ITMoB
y[paBJreulrr r4 pexr,rMoB pa6orur ererrpoupuroAa B c]IcreMax cyrrlllJlbnoro cuoco6cr-
Byer cHr4xeHr,rro [orepb 3Heprfir, sa 4-5Yo r.r coKparrleHl4lo gHepfolorpe6nenus Ha l-
4 0 .

3. OAsnlr u3 Bo[pocoB, Ha,q peIueHI{eM, Koroporo pa6otan aBTop Allccepralltl-
onnoi pa6omI , r^Brflercr. Bonpoc pexliMoB pa6orrr gneKTpo[pl,rBoAa rrpn cylrrKe 3epHa,
Ho KaKrae uMeHHo pexl,rMbl pa6oru He orpa3uJl B Ilenu pa6orrr, [peAMere I,rccJIeAo-

BAJIV,{ T4 IOCTABJIEHHbIX 3AIAqEIX.

B nepnofi flraBe paccMorpeubl ycnoBl,Ir $ynxquonr.rpoBaH[t o6rexros flocJle-
y6opovnofi o6pa6o'rrr 3epHa, ,qaHa xapaKreplrcrllKa cocrotHl4t 3epHocyml,IJlbnoi rex-
nuru V4nryprcxofi Pecny6nrarra. PaccrraotpeHbl coBpeMeHHhre TeHAeHIII{u [pI,IMeHeHItI
qacrorno-peryJrlrpyeMoro acr{HxpoHrroro gneKTpo[pI,IBoAa [p]I o6pa6ome 3epHoBoro
MareplraJra KaK oAHofo u: nyreft [oBhIIIIeHI{t ero eneproe(}$emurnocru. Onpegelen-
HBr TeopeT[qecKr,re npeAnocbIJIKLI K olrI,IMlI3aIIuu pexuMoB paooTbl peryJll{pyeMoro

acr,rrD(poHHoro ABurareJrr. B earepurenr,ru pa3lleila rfopr"rynupyroTct ocHoBHbIe Hayrl-
HBre lr rexHr,rqecxr.re npo6reMbl, ofipeAeJltrorcr 3aAaqfi rrccJleAoBautlt.

3aMeqaHrlq no nepnofi ruraBe:
1 . I4a Qoprr,rynupoBrl{ ([peAMer I,IccJleAoBaxnfi>> ne scHo, KaKue I4MeHHo 3a-

KOHOMepHOCTT4 npeAnonaraeT aBTOp ZCCreAonarr?
2. K coxa:renuro, aBTopoM B HeAocraroqnoft crenenn qpI{BeAeHa B3avMo-

cBr3b MexAy arlyiulrHocrblo, 3aAaqaMv r.rccJreAoBaHl,tt u Hayruofi nonr,rsHofi.
3. B n.1.2. rnasrr I <Anarus cnoco6on uocney6opovuofi o6pa6orxu sepno-

Boro MareplrauaD, corrcKareJrr He npnBoAI,Ir nu ognofi gJleKTporexnolorurqecxoft cxe-
Mbr cyIrrKI4 3epHa I,I rlo KaKI,IM 3Heprerr4qecKr4M noKa3areJrtM oH I,IX CpaBHI,IBEUL

4. BnroAu (1-3,5) uo nepnofi raare (crpaxuua 35-36) Hoctr AeKrlaparzsHrrfi
xapaKTep, He yKa3bIBiIrI Ha KoHKperHbIe qr,rQpu 14 BbIpa)KeHI4t, rloATBepxAaloqne Aarr-
Hhre BbrBoAbr.

Bo nr:opofi HraBe paccMorpeua reopIat u rrpaKrl{r<a ac}rHxpoHHblx 4uararelefi c
qacToTHhrM perynlrpoBaHr.reM r4 MeroAbI I,Ix pacqeTa c r{eToM coBpeMeHHbIx Bo3MOX-

uocrefi. flpegctaueubl ocHoBHLIe npI,IHIII,ITIBI, ucloJlb3yeMEre rrpn pactlere ac[HxpoH-

HBrx ABlrrareJrefi c ropmxo3aMKrryrllM poropoM. florasaua qelecoo6parnocrb p€[3BlI-



"wrt reopnrur acv ExpoHHErx ABtrrarr.eneil c yqeroM rd3MeHeHut rlacrorBl rwITaHr4t. flpone-

AeHbI TeopeTr4qec(ue rrccJreAoBaHl,It, [peAcTaBJreHhI cxeMhl 3aMeIIIeHLIt aCLIHXpOHHOTO

ABr.rrareJrr, o6ocnosaH flepexoA K cxeMe 3aMelueHvt oAHoft 0a3bl, BbrpuDKeHHOfi alepe3

rrpoBoAr,rMocTlr CTaTopa u poTopa. Paspa$Omna MaTeMaTnqecKzUI MOAeJIr acl{HxpoHuo-

ro AB[rareJrr rro flpeAJroxeuuoft cxeMe 3aMeIrIeHI,It. Paspa6oran aJrropl'ITM oflpeAeJle-

Hr.rrr napaMeTpoB CxeMbI 3aMeIIIeHI4t acLIHxpOHHoro ABI4raTeJIt, BbIpiI)I{eHHOft qepe3

lpoBoAr.rMocTv aTdTopa I4 poTopa, IIo KaTuIloXHbIM AaHHEIM. O6ocnoBan cfloco6 oIIeH-

Kr.r gO{beKTLIBHocrI4 pa6orbl ac}IHxpoHHoro ABI,IrareJrff IIo gHeprerl'rqecKoMy Ko900lI-
qveHTy [oJre3Horo Aei4crBLrt. flpe4noxen cloco6 qacrorHoro ynpaBreHls acvHxpoH-

HbIM ,IIBUTATEJIEM.

3aMeqanns rro BTopofi HraBe:
l. B nyurtax 2.1 u2.2. (crp.37 u ctp.46) aBrop rpt4BoAlrr IBBecrHbIe cxeMbl

3aMerueHr{r ac[ID(poHlroro ABrIraTeJIt I/t flepequcJl.fleT [oTepLI B acuHxpoHHoM ABuraTe-
Jre c qacrorHbrM perynfipoBalrueM, [pI4 SToM He {cHo KaKI{e KOHKpeTHO HOBBIe peme-

Hr.rr oH npeAJlal'aer?
2. He rcuo, KaK aBTop yuI4TbIBiuI B MareMarl,Iqecroft MoAenI,I (n.2.3. ctp 5l)

fipu pacqere r4 npoeKTLIpoBaHI,Iu qacrorHo-peryn]IpyeMoro acl{HxpoHHoro 9JIeKTpO-

rrpr4BoAa, TaKofi noKanaTeJlb, KaK AJILITeJI6ITyIO pa6Ory B 3aAaHHOM AI{ana3OHe }GMeHe-

Hm cKopocTlr rr Hafpy3Kr4.
3. llyrrl 2.5. (crp 77) (flocraHoBKa sa4arr ro cHlDrteHrrc rorpe6JreHl'It

greKTpr4qecKoft eneprr,ru acr,rHxpoHHblM sJreKTpolpltBoAoM, clloco6hl oqeHKI4 e{Sex-

TIIBHOCTT{ pa6OTbI aCIIHXpOHHOTO IBI4|aTeJID), aBTOp IIpU (O[TI'IMI43aIInII peXUMOB
rracrorHo-peryJrr,rpyeMoro aclrHxpoHHofo gJIe(Tpo[pI,IBoAa I,r o[peAeJIeHI'Iu qeneBor

rpynrqnr,r, MHoxecrBa Aoflycrl{Mbrx pe[IeHl4fi) He [pI{BeJI xapaKTep Harpy3KI4 I{ HoMI,t-

HEUTBT{brr pex}rM pa6oTbr ac[HxpoHHoro ABLIfareJIt c qacToTHbIM peryJlupoBaH]reM IIpu

cyrur(r4 3epHa.
4. Bnnogu (1-10) uo Bropofi rnaBe (crpaHl,rrya94-95) Hoctr AeKIIaparI'IBHErfi

xapaxTep, He yKa3brBa"tl Ha KoHKpeTHEre rlrasprr I,I BbIpoKeHI,rt, noATBepxAarcIIIue AaH-
II6IE BLIBOIbI.

5. B rperseft rnaBe npeAcraBJreHbr gKcrreplrMeHTaJrbHbre uccJleAoBarvs.
sxeproc6eperEuoqlrx pexuMoB paborrr acllHxpoHHoro gneK'rpoABLIrareJUI c qacrornblM

perym,IpoBaulleu. flpore.qenbr oKcrIepuMeHTaJIEHBIe uccreAoBtulus, Koropble [oATBep-
xAaror e<f([exrnarocrb MeroAa rroBlrrrreur4r gHeprerl{qecKofi etpipertanHocrl{ acI,IH-

xpoHuoro ABr4rareJrr. 3ror uero4 ocHoBaH Ha flepepacnpeAeJleHl,Itr aKTIlBHbIx I,r pear-

Tr4BHhrx co-crpaBJrf,rorq[x roKoB B npeAentx HoM]IHaJIbHoro 3HaqeHrlt rora ipa:u. Pas-
pa6oraubr aJrfoplrrM u cnoco6 r<ocBeuuorlo KoHTpoJIt gJIeKTpoMafHI,ITHoro MoMeHTa I,I

yrnoBofi c(opocrr4 aclrHxpoHHofo ABr4rareJlt. MeroAH rIo3BoJItIor npoBoAI{Tb KoH-
TpoJrE oTr{x flapaMerpoB sucoxoi toqHocrbro r.I orJll{qalorcr or ttsBecruoi cnoeft npo-

cToTbr B peaJrv3uJl4l4.
3alre.tanuq no rpersefi HraBe:

l. B nynrre 3.5. <3rcnepnMeuraJrbHhre LrccJreAoBaH[rr sneproc6eperatoqero
pexlrMa pa6orrr actlHxpoHuoro ABl,Irarers c qacrorHblM y[paBneHI,IeM> (ctpannqa

I l0) ne rcHo, KaK colrcKareJrb )rqr,rrbrBurJr anropr,rrM cra6vnvga\ua qacrorbl BpturleHl4t

B poTope gre(TpoAB[raTent 9Kc[epLIMeHTalJIbHhIM [yreM.
2. B rrynrre 3.6. <Paspa6otra cnoco6a KoHTpoJIt BbrxoAHbrx rIepeMeHHBx

aclrHxpouHoro ABI,IrareJIt B gneKTporrpuro4e> (ctpanuqa ll3) aBTop He rlotcuter

B3ar,rMocBs3b MexAy BbIxoAHbrMI4 [epeMeHHbrMr.I acl,IHxpoHHoro ABr4raTeJIt n qpuBoA-



HErMV XapaKTep[CTV KaMIt yCTaHOBKT4 Ant CyrXKr.r 3epHa: TexHoJIoIuqecK]Ie, Kr4HeMaTI4-

qecKI,Ie, SHeprcTI,IqeCKV e, MeXaHI,IqecKI4e, Harpy3oqHble I{ }IHepqlIoHHEle.

3. Blrro4u (l-3) no :rpeuefi rnaae (crpanuqa l16-117) uocxt AeKrraparl'IB-
ntrfi xaparrep, He yKailblBztll Ha KoHKpeTHbIe qr,r$pu r,r BhlpaxeH]It, noATBepXAaIouII4e

TAHHEIE BbIBOABI,.

B .rerneprofi r.lrase 6buro rroJryqeHo ypaBgenr,re AJIS onpeAeJlegut flapaMerpoB

areHTa cyrurlr IIrueHlrIIbI B KI{IuuIeM cnoe. AIt [M]ITaII[I{ flpoqecca cyIIIKI,r 3epua B

Kr.mrrueM cJroe pzppa6oralra MSASJIB sneKTpOrIpLIBOAa. c 11OMOIqEIO p1ltpa69TagHofi

MOAenr4 OrrpeAeJreHbl sHepreTllqecK[e xapaKTepl{cTvIKvt u [apaMeTpbl npoqecca cyIIIKI,I

3epHa. BBInoJIneHbr na6oparopHhle I,IccJIe,4oBaHI,It rerlJroBofi o6pa6orxz 3epHa B xr4nt-

uIeM cJroe. flpe4crawreHa rexgr4ro-gKogoMrrqecKat oIIeHKa eiptperrurnocrl,I MoAepHlI-

3arllru cyulecrByroqero KoMlJreKca [ocney6opor{Hofi tennosofi o6pa6o:rru 3epHoBoro

MaTepr,raJra nyTeM rIpI,rMeHeHLIs pa3pa6oTaHHoro 3aKoHa qacToTHoro ylpaBnexl{t acI'IH-

xpoHHhrM gneKTpolp[BoAoM.

3aMe.rannq no qerBeprofi rJraBe:
1. flpu sronournqecKof oIIeHKe (rnana 4) 6uno 6rt noJIe3Ho [pI'IBecrI'I pactle-

Thr BJrr{rHlrr o6beMoB o6pa6a'runaerr,roro Marepr4llJra Ha BeJr}rquHy KoHeqHoro eS$erra

v yKa3arb fpaHr4qHbre 3HaqeHHr 3arpyxeHHocTll o6opy4onanur, c yqeToM ero [pol43-

BoAr{TeJrbHocrr4, KofAa IIp}IMeHeHI,Ie pe(oMeHAyeMbrx pex<llMoB pa6orbl gJrerTpolp}r-

BoAa cyrrrKr,r 3epHa gKoHoMlrqecKv o6ocxonano.
2. B rnase 4 4uccepraqntrHapuo4.T (c. 135) He rroAtrucanbl 6loru uo4enu,

orrr4caHr{e Koropbrx fipr,rBoAlrrct o pa6ore. 3ro Hecxonrro 3arpy,qHter rIoHuMaH[e co-

craBa MoAeJrli, BbrrroJrHeHHofi s cncreN4e MATLAB.
3. CneAyer notcHI,ITb, tITo rloHl{Maercq rroA gnepferl,rqecrufi KfI[ r nrpa-

)KeHr4H (4) anropeQeparan KaKrre $axropbr .f,Bnfllorcfl 1^nfl Hero orlpeAenflIotqunapr?

4. IIpn pacuere 3arpar Ha o6ocnosaul,Ie Mo,uepuu3alplu cylul4rbHofi ycra-
HoBKt4 c Kr{nruI[M cnoelr (nyurr 4.6.) ue yqr.rrbrBaer crollMocrb KoM[JIeICq/KurI[x aB-
ToMarr.r3r,rpoBagnoft cncrervtr y[paBneHl4t 4axHoft ycraHoBKI4.

,{octooepuocrb floJryqeHHblx p$yJlbraroB [oATBepxAeHa aAeKBarHocrEIo pa3-
pa6oraunrrx MareMarlrqecrl{x uo4elefi. flanrr sarepualorct BbIBoAaMI4' orpaxarc-
rrlr,rMr,r ocHoBHoe coAepxaHlle pa6oru.

3arnroqenr.re AllcceprallrloHnoil pa6oru coAepxl4T pe3yJl6Tarbl, Koropble coor-
BeTcTByIoT ITocTaBJIeHHbIM 3aAaqaM u s nolHoft Mepe oTpOKaIoT llccJleAoBaHuit asTo-

pa, a raKxe peKoMeHAarILrr4 r{ Ha[paBJIeHns 4uttueitutux raccleAonanui.
B npuloxenurx r,rMelorct cBI,IAereJIbcrBa o perurcrpaqlru rrporplrMM Ans 3BM,

aKTbr BneApeHr.rr, nporoKoJlrt ucnnrasnfi o6paeqor 3epHa, SKclepIaMeHTaJrbHhIe AaH-
Hbre r{ r.rx MareMarr,rqecKax o6pa6orra.

5. Iloarseprgeune ny6lnrcaulrrr ocHoBnux pe'rylrraroB Anccepraq[r B
uayvnoft rreqaru rr coorBercrBne anropeQepara Auccepralurl

OcnosHrre [oJroxeHl4t Al{cceprall}roHnofi pa6orrr ony6auroran* s 24 re'ra"r-
Hrrx pa6orax, B ToM rrr,rcJle 8 s zsAaruqx I,I3 nepequt BeAylqux nep[oAl,IqecKux ug4a-
nufi, onpegenennrx BAK P(D MraHucrepcrBa Hayrr{ r{ Bbrcmeto o6paeonanlEr Poccnft-
cxofi @egepauuu,2 n MexAyHapoAurrx 6arax qur4poBallut Scopus. IIo pesylrrarau
uccre4orannfi floJryqeHbl 2 csllAererucrBa o perurcrpaquu flporpaMrrau Anr 3BM.
Ouy6nr,rronannue pa6otI AocraroqHo IronHo orpaxtuor ocHoBHoe coAepxaHl'Ie AI'Ic-
ceprEulr{u.

Anrope$epar ro cBoeMy coAepx{aHl4ro coorBercrByer ocHoBHbIM HayqHbIM rro-



JrolKeHvfl M AucceprarlzoHHofi pa6oru.
Terccr Ar4cceprarlr4r 14 aBTope$epara H3JroxteH rpaMorHblM fl3bIKoM B Hayr{HoM

crr,rJre, c [p[BneqeHr,reM aHaJrr{T}rqec(r4x 3aBnc}rMocrefi, rparfr.rxoB, ItrIlJrrocrparl,IBuoro
MarepnaJra. O$opunenne Alrcceprarlrlonnofi pa6oru coorBercrByer rpe6onaHuxlr,r
HopMarlrBHo-Texnrrecroft AoKyMeuTaqr4r.r. floctaaneHnr;re 34aqn nccnegorauuft pe-
IIIEH6I.

Hecnrorpr Bhrcra3aHHbre 3aMeqanr{r, pa6om co cKareJrt He repter cnoeft arry-
{urbHocrlt t4 3Haq}rMocrrr, rrosroMy cqI4T{rIo, qro oHa 3acJryx}rBaer nonoxztelrnofi
orleHKr,r. flpe4naraenaoe aBTopoM pelrreHlre, HalpaBJreHHoe Ha coBeplrreHcrBoBaHl,Ie Me-
To.qoB cyrrrKt4 3epHa, [peAcraBJrrer co6ofi cyrqecrseHHBlfi BKJIaA B pa3BLrrr e Ha) rHoro
uo,qxo,qa IIplI [poeKTr,rpoBaH[rL1 HoBbrx u coBepIIIeHcTBoBaHHI4 cylqecTByrcIqux c[oco-
6on npr.rlr,renennr gJrerrporexnolorufi u enerrpoo6opyAoBarrnt B ceJIrcKoM xogsfctse.

3arcrroqeHue
Tarrrvr o6pasoM, MoxHo KoHcrarnpoBarb, rrro Aficcepraquq Bacurueya [awvntna

A-uercangporwra Ha reuy: <<flooruueulre eueproe([lperrvnnocrr.r cyIuK]I 3epHa 3a cqer
o6ocnoeaHraq pexr,rMoB pa6orur gJreKTpo[pr.rBoAtD), npeAcraBJreHHtu Ha co]rcKaHl,Ie
y.renofi crefleH]r KaHAr.rAara rexH]rqecKlrx HayK, rBJrrercr 3axoHqennofi naynro-
xnam.rQnxaquonuoft pa6oroft, n neft fisroxeHrr nayruo-o6ocuoBauuble rexHl{t{ecK[e I4
TexxoJron4qecKr,re pelreHr,rr, BueApeHr,re Korophrx BHocr.rr 3Haqr.rrerbnblfi nrnaA s no-
Bhrruenue e(f ([errnauocrrl ceJrbcKoxo3rficrsenHoro [por,r3BoAcrBa, rro co.qepxaul,uo,
uayunofi HoBrr3He r{ 3naqnMocrr4 pe3ynbraroB pa6ora orBeqaer rpe6onannxu u. 9 flo-
Jroxeur{r o npncyx(AeHnr.r yqerrrrx c'renenefi, [peAsrBnreMbrM K Alrcceprarll{tM Ha co-
zcKaHue yveuofi crerreulr KarrllrAara HayK, a ee aBTop, Bacranres ,{aurr.rn Anercan4-
poBr.rrr, 3acfiyxuBaer flp]rcy)Kleuur yvenoft crerrenlr KaHAr.rAara rexHvllecKux HayK rlo
cfleqfianrHocr]r 4.3.2. 3rerryorexHoJrorfiu, enerrpoo6opyaoBaH]re n eneprocna6xe-
Hr4e axpo[poMhrrrrJreHHoro KoMlJrer(ca.
OQnqr,ranrruft Crop'resoft BnaAn[rnp(De4oponn.r
OfIfIOHEHT AoKrop rexHrrqecKrax HayK (05.20.02 SneKrporexHonofktH H

sneKrpoo6opyAoBaHrae B ceJrbcKoM xo3rficrBe), rpo$eccop,
Oe4eparbHoe rocyAapcrBeHHoe 6rolrxerHoe o6pa:oBareJrbHoe yq-
p e xA e H H e B br c rr e r o o 6 p as o BaHufl , ( P o c c n ficrcuit
focyAapcrBeHHbrfi afpapHbrfi yHr4Bepcvrer - MCXA uueuz

K.A.TzMr{pn3eBD (OfFOy BO P|Ay-MCXA HMeHn
K . A. Tuvrupfl 3eBa), Ka$eApa aBToMarH3arI vru v po6 oua sa\vv
TexHoJroII4rIecKIIX npoqeccoB

E-mail : v. storch ev oy @rgau-msha.ru
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