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o$iqifiHoro ofIoHeHTa, KaH Avrplara rexni.rHr4x Hayr, aasi4yBaqa rcaSe4pu
cilrcmorocrloAapcbKklx MarIrI,IH, AorIeHTa llpurun fl:ra Birropa Murco raitorluqa Ha

Al4cepralriftHy po6ory rlnapraqbKoro Povrana IroponHqa Ha reMy
<O6rpyHryBaHHfl raparvrerpin MarrrrrH Anfl nogpi6HeHHf, i snriruyBaHHr xopuin>>,

flKa rIpeAcraBJIeHa ua s4o6yrrfl HayKoBoro cryrreHr KaHAprAara rexni.rHLrx HayK 3a
cneqianuricto 05.05.11 - MarrrltHu i gaco6r vrexanisaqii cilrcrKorocrroAapcbKoro

nzpo6ur4rITBa

Arcrya"rr snicrb reMrr Aoc"rriA?KeH Hfl

PogsuroK Ta e$exrunnicrr rBapkrHHHrITBa syvroueni pinnerra peaniaarlii
cLIcreMpI B3aeMoloB'fl3aHHX paqion€LrrbHrax npnHrlznin, sxi oxorrJrrororb yBecb
nupo6uu.rurft, uHKn i 4oenoJrf,rorb oqinzrz Bvrrprrvr pecypcin (xoprraoBr4x,
rpyAoBr4x, eKoHoruiqnux) na oAVHt4rIro rpoAyrqii.

OcHoeHe 3aBAaHHt TBapLIHHLTTITBa rroJrrrae y nocrifiHoMy g6inrmenni

o6cxry nupo6nullTBa xapqoBI,IX rpo,uyrrin 3 Meroro HafinosHinoro ga6eguerreHHt

norpe6 HaceJreHHr B rrpoAyKTax xaprryBaHHfl,.
3Ha.rHa rrnorua 3eMeJIb Yrpaiur4 - poArorri uopHo3eMr{, rcorpi clpoMoxni

ga6esneqyBaru AocrarHbo rroryxHy KopMoBy 6*y, Ir1o e 3arropyKoro po3Br4TKy
TBapHHHIaIITBa i orprEuaHHr sia qiei ranysi AocrarHbo BracoKr{x upu6yrxin.

Pogezror rBapIrHHktIITBa, Kopruonoi 6azu, saco6ie ruexauisarlii ir
aBToMarlagauii rnfl rpllroryBaHH.fl ropvrin norpe6yrorb rror€urbrrroro po3BHTKy B
Hanpf,MKy 3HIDKeHHx eHeproBrITpar Ha Bupo6uzqrno xopnrin ra ni4elrqeHHs ix
TpoAyKTI4BHHX .f,rocrefi. Orxe, TeMa Ar4ceprarlifinoi po6orH HarpaBJreHa Ha
rloKpalqeHH.f, BI{xIe3asHaqeHHX rloKa3uurin e aKTy€ilbHrrM 3aBAaHH,sM cbofoAeHH.fl
i naxrprBoro Anfl arporpoMrrcJroBoro KoMrrJreKcy rpainn.

Cryniur o6rpynrosaHocri HayKoBHx rroJro?KeHb, eucHonrcin ra
penoMeHaaqifi, HaBeAeurrx B ArrceprarlifiHifi po6ori, ix AocroBipnicrs i
HoBr{3Ha, [oBHora BrrKJraAy y HayKoBrrx Qaxonux BrrAaHHflx

Hayxonl [oJIo]KeHH.x, Teoperzqui Ta rrpaKTra.rHi BrdcHoBKpr ra peKoMeu4aqii,
nurua4eui B AldceprallifiHifi po6ori, e Harre)KHt4M qr,rHoM Teoperr4rrHo ra
eKcrreprrMeHTil[bHo o6rpyHToBaHr{Mrd.

llpone4eHa sgo6ynarreM po6ora {pyHTyrorbcfl Ha ocHoBHrax rroJro}KeHH.f,x
rracuqHoi iuexaHixut, MareMarr{rrHoro . MoAeJrroBaHHr, reopii cyqinrHoro
cepeAoBHrrla, MeToAax MaTeMarprrrHofo rrnaHyBaHHrr eKcnepr4MeHTy Ta
craracru.ruoi o6po6r vr qanvrx.
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B tKocri incrpyueHT€Lllbuoi uareMarlrqHoi ocnoBlr BktKopucraHo pos4irua
rnacu'{Hoi i roun'rorepHoi MareMarvrKu: MareMaru'r:nuir aualis, BeKTopHe
trLIcJIeHHlI, po3n'q3oK 3allaq HenisifiHofo [porpaMyBaHHr. Aupo6aUis rexniqHr,rx
Mox{Jlnsocrefi pospo6JreHrlx €trlropl4rnain, ilporpaM i ueroAlrK rrpoBoAvrnacr
MeroAoM KoM['rorepHoro MoAenroBaHHrr, a crarkrcrrrqHa o6po6ra
eKcrIeppIMeHTiL[bHrIX AaHpIX 3 BrrKopr4craHHtM KoM['rorepHlrx [pl4KiraAHrlx
rpolpaM.

Bzcnosru i peKoMenAaIlii, HaBeAeHi n Akrcepraqifinifi po6ori e AocrarHbo
o6lpyHToBaHI{M[, ixnq AocroBipnicm ui4rnepA)KeHa KopeKTHuM Br,rKopr{craHHrrM
MareMarllrlHoro anapary, o6fpyHToBaHicuo npuirunrr4x AorryqeHb, ni4rnopeHHrrM
Br4rBJreHrrx 3aKoHonripnocrefi [poqecy, aAeKBaruicrro pospo6JreHHX
MareMarl4trHltx MoAenefi a peaynbraraMvl MoAenroBaHHr [poqecy 3aBaHTa]KeHH.rr B
yMoBax pearisaqii o6.rplcrroBarrbHoro eKcrrepprMeHTy ) a TaKo)K 3
eKcnepHM eHTaIIbHpIMI.t A aHkI MpI.

flosHora Br.rKnaAy pe3ynbraris AocriAxeHb ni4rnepA)KeHa 18
i o.{na BXoAraTb B nrixHapoAH}ny6riraqixruu,

HayKoMeTpprrrHy

Oqinrca srvricry po6orn n qi"norvry

Crpyrcrypa ra o6cqr Arrcepraqii'. .{zcepraqis cKnaAaerbcfl 3 Bcryrry,
rt'strox pos4inin, 3ar€ilIlbHnx BlrcHoBrin, 4o4arrin ra clrrcKy Br4Kopr4craHprx
lireparypHllx pKepen. llosHlafi o6cqr Ar4ceprarlii craHoBlrrb 184 cropiurn,
BKJlroqarorrl4 I49 cropiuorc ocHoBHoro reKcry, 12 ra6lraqr, 48 pucyurin, 6
AoAarKie ra cnLIcKy BktKopucraHprx AlKepen is 144 HafiuesyBaHb.

y ncryni o6lpynroBaHo aKTy€ilrnicrr reMpr, cSoprr,roBaHo Mery, o6'eKr,
rlpe.qMer AocnilxteHb ra 3aBAaHHr, rcorpi nHpiruyBaJrprcb y po6ori, a raKox
IIpeAcTaBJIeHo HayKoBy HoBlI3Hy Ta IIpaKTLIIIHe 3HarIeHHt oTpI4MaHLIx pe3ynbTaTlB,

HaBeAeno inQopuaqiro u1oAo aupo6aqii, crpyKrypra fi o6cxry Alrceprarlii.
y reprroMy pos4i"rri posrnxHyro BLrAkr ra cnoco6u uo4pi6HeHHr ra

glaimysannfl, KopMoBux cytuiurefi, s4ificueHo ornrA KoHcrpyrqifi rconn6iuoBaHr.rx
uoapi6Hrona.rin, HaBeAeHo uexaniKo-TexHorori.rHi sracrnsocri KopMoBtrx
rvrarepialin, npoBeAeHo anaris pe3ynbraris reopeTkrqHux ra eKcrrepvMeHT€urbHnx
Aocli.{xeHb nogpi6nrcsaqis ropnrin, c$opMynboBaHo Br.rcHoBKt4 Ta 3aBAaHHq
AocniAxeHb.

Taxox BcraHoBJIeHo, Iqo icHyro.ri KoHcrpyrqii no4pi6nrosa.riB He e nosHifi
nripi 3aAoBoJIbHtIorb SynrqioHaJrbHi srrrdorz lr1oAo rrpt4roryBaHHr KopMoBr{x

cynaimefi rpn sa6esne.reHHi uinirr,ranbHrln( eHeproBrrrpar Ha BrrKoHaHH,s

TexHoJloriqnoro [poqecy n pisnux KoMrroHoBKax : po6o.r uvtu MarurrH aMr4.
y ApyroMy pos4i"rri uponeAeHo .reoperrdrrHe o6qpynryBaHus rrapaMerpin

MaIrrIlH AnA uo4pi6HeHH{ ir svrinynannfl. roprrain, .4ocJri4xeuo rexHoJrori.rHufi
rpoqec noapi6HeHHrr KopeHenlo4in.

17 3 rKr4x
6agy Scopus.
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orpnuaHo MareMarz'rHi cuiseilHorueHHr, sni onkrcyrorb 3aKoHr.r gNaiHz
ocHoB'prx [apaMerpis 4'UauisHofo rrpoqecy 3€Ure]KHo eir siszro_MexaHi.*rux,xiuevraTllqHr'rx i reouerpLrnHrrx [apaMerpin, a TaKo)K gonHiruuix ra nuyrpinurixqLIHHkIKin' [nx sa6esuerreHHrl eSer<rznnoi rpoAyKTr{BHocri upoqecy roApi6nen's
KopeHenno4in rpoaHarlisonano niHifiny auarira.rHy 3€ure)KHic* nia rnkrp*Hkr
6ynr<ep ? B, ruBLrAKocri pyxy uoxis v raKyra po3x'Jry 6ynrepa.

BzgHa'reHo 4zuauiqHi HasaHTalKeHHr B eJreMeHTax [pr4BoAHoro uexani3My
uo4pi6HroBarla rcopuin' BueeAe'o 4zsepenqifine pi"*rr"nr pyxy uexani3My
no4pi6HloBaqa, Korpe e neniHifiH'rM, a ToMy fioro po:n,xeorc rpoBeAeHo 3a
AonoMororo MeroAy qllcroBoro inrerpyBaHH.fl Pynre-Ky1a. 3a AorroMororonpolpaMHoro ga6esneqeHHn pospo6neHo rpolpaMy po3paxyHKy 4unanaiqHaxHaBaHTa)KeHb, flKa [ana Mo]KJrrreicG BkI3HaqvITu 4znanaivui napaMerpLr ckrcreMkr ypisHurx pe)Kr'Max po60 Tn npv3BeAeHLrx [apaMerpax ycraHoBK'r.

Tperifi pos4in po3KprrBae cyruic* eKcrepLrMeHr€urbHrrx AocniAxeHb,Meroro TKLIX e uepenipxa auanirzqHLlx i reopeTlrrrHkrx AaHLrx. Ha ocHoei
rlpoBeAeHl[x TeoperLIqHLIX AocnipreHb gnapraqbKLtM p.I. po:po6JreHc
KoHcrpyrqiro i snroroBJleHo ycraHoBKy Anfluo4pi6HeHHrr ra snriuryBaHH.f, xop^ain.
[tx rycKy ABLrryHin, rqo sa6esueqye po6ory ycTaHoBKLr ra peryJrroBaHH, qacrorr4
ix o6epraHH'f, BI4KopvcToByB aJru reperBoproBaq qacToTkr Altivar 7 | i nporpaMHega6esueqeHHrr power Suite v.2.5.0.

3a pe3ynbruraMvl 4ocni4KeHb 3 Ba3Haqe'Hrr Kpyr'oro MoMeHTy T rarlpoAyKrkIBHocri Q rryv uo4pi6neHni fi suinrysaHHi KopeHeuro4in BcraHoBJreHo,
qo [poAyKrzsHic* Ta eHepfoczrosi troKasH r4.l.u 3€ure)Karb nir qacrorr4
o6eprauHt Ho)Kin n, Kyra Haxklny reprKkr )" ra Kyra posvriuleHHr pyxoMoro Ho)Ka
Ao roppl3oHTy a) a TaKo)K sil BnnkIBy rilrxocri o6eprin po6o.roro opraHa kt,
roe0irlieHra 3arIoBHeHHfl rraaricrpani v ra 4ianaerpa Koxyxa naaricrpani D Ha
rrpoAyKrzeHi crb rpu sN,riurynauui nrarepianin.

y qerBeproMy posgi-rri HaseAeni rpaQoaHarirzqHi pe3ynb raru
eKcrIepkIMeHT€ubHlIX 4ocni4xeHb KpyrHoro MoMeHTy Ta rrpoAyKTrrBuocri ui4 vac
noApi6HeHH'f, Ta svriruyn anHs' KopMoBLrx uarepianin. orpznraHo perpec iiruy
3aJlexHic* 3 Brr3HaqeHHt BlJrLrBy qacrora o6epraHHr noxis n) Kyra Hax[ny
TeprKkI ) ra Kyra posuirqeHH-f, pyxoMoro Hoxra Ao roplr3oHTy a, ro6ro T-f(n, ))
nnfl KopMoBkIX 6ypxxin Ta MopKBu. 3 ii ananisy BcraHoBJreHo, qo
trepeBDKaroql{Mll SarropaMLl' qri nnrrlBarorb Ha BeJr u'ruHy KpyrHoro MoMeHTy eqacrora o6epraHHf, Hoxie n i rcyr Haxr4ny repryu 2. o4nar i rcyr poeuiqeHH,fl
pyxoMoro Ho)Ka Ao fopLI3oHTy a raKox 3uarrHo BrrJrlrBae Ha czrosi [apaMe Tppr
rpoqecy roApi6nenHs' @arropue rIoJIe BLrcHaq aJrr44ianasoHoM srvriupr [apaMerpin:
40 < n < 80 (o6lxn.); 30"< ). < 60"; 5"< a < 20".



34o6ynarleM rrpoBeAeHo eKclepzuenranuri 4ocni4)KeHgr no4pi6HeHH,fl Ta
srrairuyn a:Hnfl' ropvrin IIpu peKoMeHAoBaHr,rx [apaMeTpax AocniAnoi ycra'oBKkr , Aerrrl4pklHa ne3a Ho)Ka b:280 MM, 4iarvrerp rrrHeKa - d: I25 MM, qacrora o6epr a''fl
Hoxis n: 40 ... 80 o6/xn., qacrora o6epraHH, rrrHeKa lrr :g0 ... r20 o6/xs. Bpe3ynbrari BcraHoBJreHo' rrlo MaKcI4M€urbHa [poAyKTrrBnicrr, rKa Aocrraerrcx ni4qac noApi6HeHH'f, Ta sn'riruyn an.ns. KopMoBkrx 6ypaxin i uoprnv cTaHoBLtrb
l '2''"3,1 r/rog', a BeJrprqkIHa KpyrHoro MoMeHTy npa uo4pi6nesni KopMoBprx
KopeHeuno4in sNdiHrcerbct B MelKax sia 60 H'na (vropnna) ao 90 H.u (6ypxrc) up,nrracrori o6epr'"*s' 80 o6lxn., rcyri posuiqeHHrr pyxoMoro Hol*a Ao ropr{3o nry 20o
ra xyri Haxr4ny reprKlr 60".

y ntrtouy porgi-rri npe4craBJreHo Hoei TexnoJrori.rHi KoHcTpyrcqii
TBI4HTOBHX TpaHcrloprHo-TexHoJrori'rnHx uexanisN{ie 3 [oKparrl '''Mvr
TexHoJIori'rHzN'Iz MoxtJILIBocrtrMz. llpzne4eHo inxeuepHy MeroAr4Ky
rIpoeKTyBaHH' rBrrHToBrrx po6ovzx opraHin i rexniro-eroHondi.rre o6lpyHTyBaHH.f,
rpoqecy sruiurynaHH-fl B TpaHcloprHnx vrexaui3Max 3 po3rrrapeHkrMkr
TexHoJroriqnzMkr Mo)KJrr4BocrrMLr.

TexHi'rHa HoBI{3Ha KoHcrpyxqii 3axuqeHa 1 1 AeKJrapaqifinzMr{ rrareHTaM'
Yxpainz Ha KopkrcHi vro4eni. Pi'rHrafi eKoHoMi.rHzfi e$ercr sil BaKopr{craHH.fl
oAHoro KoHBeepa fi 3MeHrueHHtt eHeproBI4TpaT i uarepianoentrocri KoHcrpyxqii
craHoBprrb 3342,1 8 rpH.

Bilnonilnicrr aBTopeQepary ocHoBHrrM rroJrolrceHHflM Arrcepraqii
BzlcnageHi s aBropesepari naarepialz

ueperix ny6nirarlifi 3araJroM po3KpuBarorb
TeoperlrrrHoMy raK i n npaKTzqHorray nnani
po6ororc.

XaparcTeprrcrlrKa 3araJrbnrrx BrrcHoBrcin ra peKoMeHla uifi

Bzxna4eui B Al'ceprallii BI4cHoBKn e Aocraruivrz Ta H€urexHrrM qHHoM
o6lpynroBaHkIMkI ' fux ix nzcniueHHr aBropoM pospo6JreHo siAnosilHi
MeroAI4Krr' rpoBeAeHo neo6xi4ni reoperzqui Ta eKcrrepprMeHramni 4ocni4xeHH.fl,p e3ynbr arkr KorpLrx ony6niKoBaHo

BncHoercz AlrcepTaqifinoi po6orz e AocroBipnurraz, BoHr4 B'rnJrprBarorb igTeoperLIqHkIX 4ocni4KeHb ra ui4tBepAxeHi ercuepkrMeHT€urbH'rM' AaH vrM'.

3aynaxeHHit

1' Y 4zcepraqifinifi po6ori ra anropeSepari rprrBeAeHo BenrrKy rci*xic*uo4pi6Hloroqvx uexanisnain, €ue B 
"lab.taurifi 

rimrocri rpeAcraBJreHo
KoHcrpyKTrrBHi cXeun :naiuryna.rie roprrain.

scix posgiriB, d TaKox BrrcHoBKr4 Ta
svricr Ar4cepraqifiHoi po6orz nK y

ra e i4eurzqHuMrr 3 Arrcepraqifinoro



2' y Al4ceprarlii Ta aBropesepari He HaBeAeHo vrexaHiKo-TexHonoriqHr
rlapaMerpr4 rr'rarepianin, qKi no4pi6Hrolorbcf, Ta :rraiuryrorbc,fl pospo6JreHLrM
rpr.rcTpoeM.

3 ' y AllceprarlifiHifi po6ori rpLIBeAeHo ra o6rpyuroBaHo KoHcrpyxqii
no4pi6Hrosa'riB BenLIKoi upo4yKrrrBHo"ii, a M€uroi i cepea""oi - ni4cyrHi.

4' B aBTopeQepati He BKut3aHo MapKr4 uarepizurin, 3 Korpprx Br4roroBJreHopiNyri po6o'ri opraHr4, ix TepMoo 6po6ia, a TaKo)K ouruuangri reoMeTpz.rHi
IIapaMeTpLr 3 aTOrryB aHHr.

5' AoqilrHo 6yno 6. posrn flHyr.' tK po3po6rena ycraHoBKa y3roAlKyerbc,fl 3J r r  vAl  
J  \_rDvr l  Jtj:iY::TIiY:I:Tpi sa4inri B rexHorori.rnprx ninisx rpuroryBaHHx nopuin

rnfl TBapaHHI4IIbKLIx Qepu s pi:HzM rloronis',f,rvr ra npoAyKTLtBHicrro.
6' He4ocrarHbo AocniAxeHo crrcreMy TpaHcrropTyBaHH,f, ropuin BycraHonqi Ta B TexHoJroriqnux niniqx ntproqexin, 

^ 
o. nepe46 arraerbcfl

BCTaHO BIiTId pospo6neunfi no4pi6HroBaq-snaiuryna.r.
7 ' B Aklceprauiftnift po6ori i anropeSepari sycrpi.raemcr HeBA€uri snoporu,
r r r t   r = r t  :  ^ - ^ - - - - l :rexHi.rHi orrr{cKrr i cuequ$i.tra repuinoloris.

Brcasani saynaxeHHr He BrrJrLrBaK)Tb Ha rro3r4rLtBHy oqinry Aacepraqifiuoi
po6oru.

3ara.rrrHa oqinKa Arcepraqifi Hor po6oru

oqiHroroqkl Azcepraqifiny po6ory 3ararroM, cni4 ni4sna.r nrurrlo rocrasreHi
3aBAaHHf, ycuiruHo nnpiureuo, po6ora Br.rrcoHaHa Ha AocrarHbo Br{coKoMy
HayKoBOMy pinni, BOHa e aKTyanbHoK), Mae HayKoBy HoBLr3Hy Ta [paKTrr.rHy
qiHuicrr, 3a o6crrovr, sNaicrola Ta pe3yJrbraraMlr ni4uoni4ae BLrMoraM
MinicrepcrBa ocsiru i nayrcu VrpaiHz ra rracropry cueqialrnocri 05.05.1 I
MalrrnHu i saco6z n'rexaHisaqii cilrcrKorocrroAapcbKoro nzpo6nlrrlTBa.

orpuuaHi pe3yJrbr arr Teoperl4rrHux i excuepkrMeHTaJrbHr4x AocniAxreHb B
Aocraruifi uipi ezcsiTJreHo n ony6rirosaHlrx rpaqxx, ,rrci niguoni4arorr Br'MoraM
MiHicrepcrBa oceirz i nayrcz vxpainn ra lf rareHrax vxpaiuz Ha KopzcH),
MoAenb' Moea i crralr BrrKJIaAeHH.f, svricry, o$opnaneHH.f, Auceprarlii ra
aBTope@epary ni4noniAarom BrrMoraM, xxi .tu"orrbcr .qo xaani6inaqifinzx
HayKoBZx rparlb.

3rraicr aBTopesepary i4eHtzvttuir Ao ocHoBnzx rono)KeHb Avceprarlii.Marepi ilru Arcepraqifiuoi po6orz luzpoKo aupo6onaui Ha HayKoBo-rexniqHux
xoH0epeuqixx. Pesynbraru 4ocni4)KeHb BrpoBaAxeui B HaBqaJrsyuirrpoqec TarrepeAani Ao BrrpoBaAXeHH.f, y BLrpo6uzqrno.

3agHaqeni 3ayBaxeHHt He 3HLIx(yIorb uayronoi Ta rrpaKTkr.rHoi qinnocri
ALIcepraIIii i He BrIJII4BaIorb Ha rIo3I4rr{BHy orliqly po6orra, flKa uicrz* uoni
HayKoBo o6rpyHroeaHi pesyJlbrarvI, qo B cyKyrHocri posn'rsyrcrb HayKoBe
3aBAaHHt niAnuqeHHfl tlpoAyKrunuocri, 

- 
3uprx(eHHr eHeproeMHocri rapo3rrrI4peHHt TexHonori'rHzx Moll(Jrrlsocrefi rorvr6inoBaHLrx srraiuyea.ris Tauo4pi6HloeaqiB KopeHeuro4in.



{zcepraqifiHa po6ora
<O6rpyHryBaHHr rraparr,rerpin

B I 4 C H O B O K

9naprarlbKoro PouaHa Iroponz.ra Ha TeMy
MaruprH Arrfl no4pi6HeHHr i suiuryBaHHr ropnain>> e

HOBI43HV TA- npaKTklqHe

3aBeprueHoK) HayKoBo-AocJri4norc po6ororo. Bona e aKTy€ubHoro, Mae HayKoBy
HuIr-Lt3Hy '.ta rpaKTrlqHe 3HaqeHHn, BlAnoBlAae [acfropry cneqianrHocri 05.05.11 -
MalrrrrHn i saco6n vrexaHisarlii cilrcrKorocnoAapcbKoro nzpo6nprrlTBa ra BLrMoraM
MisicrepcrBa ocsirz i uayrz Yrpaiuz, qo BrtcyBarorbcr Ao KaH.qprAarcbKrx
Al{cepra\iit, a if aBrop gnapraqrrufi Pouan Iroponnq 3acJryroBye rpprcyAxreHHrr
fiouy HayKoBoro cryreH' KaHAI{Aara rexsiquux HayK si cueqialrnocri 05.05.11 -
MaIrrLIHz i saco6z laexaHisaqii cilrcrKorocroAapcbKoro nupo6HnrlTBa.

OSiqifilaufr oroHeHr:
KaHAkrAaT TexHlqHkrx HayK, AOTIeHT,
sani4ynau ra$ e pipv cimcrroro croAapcbKr4x
Marrrr4H BinHerqbKofo uaqioHaJrbHoro arpapHoro
yninepcvrery B.M. flpnlunxx

lli4uzc KaHA. TexH. HayK, AorI
sacni4uyro:
llpoperrop 3 HayKonoi po6orr4 O.C. -flperuuyr

BrAnoBlAae
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