
BrAfyK
o$iqifinoro orroHeHra Ha Ar4ceprarlifiny po6ory

MiporunurreHKa flvrurpa Ba.nepifi oBrrqa
t'rliAnn nIeHHfl eneproeQercTr.r BHocri unennaoarperarin, crnoprcBaH rrx Ha

ocnoni Br{xpoBrrx po3 trr tl p rcBaJr bHlrx Ma[ru H",

uo rIoAaHa ua:4o6yru HayKoBoro cryrreH, KaHAHAara rexni.rur4x HayK

si cneqianrsocri 05.05.17 - fiapanniqni Marrrr4Hlr ra ri4ponHeBMoar-perarr,r

Ha ni4ryK npeAcraBJleHa Ar.rceprarlis sa 204 cropiurcax (96 pwcyurcin, 9 ra6-
JII.,IIII, 7 AoAarxin i cnracoK BlrKopr4craHlrx Axepen y ximrocri 106 uafiuenynaHb Ha
13 cropiHrax) ra anrope$epar Ha 21 cropiHqi.

1. Arcrya.nruicrr reMrr gucepraqii

B npouucJroBl4x r€Lny3rx po3BraHyrrax rpain:6inrruyerrcq rirrrxicrr npoerrin s
eneproe6epexeHH, Ta eHeprorlocrat{aHH, 3a paxyHoK BrrpoBaAxeHHq Mulrrorroryx-
HI4x yrl4ni:aqifinzx ycraHoBoK Ha 6asi poaruvproB€rnbHkrx v'aruun. OcHosHr4Mr{ rre-
peIxKoAaMV Ha unqxy trr?IpoKoro BrrpoBaAxeHH, M€LnororyxHux (ao 0,5 MBr) ar-
perarin e ix HusrxHfi KKI i sucoxi nignocui Br4rparn na o6cnyroByBaHHx n uopin-
HqHHi 3 rIoryxHI{MI,I ycraHoBKaMu. Touy ocHoeHi 3ycvnils rpr,r Aocni4xenni i crao-
peHHi arperarin uaroi rroryxHocri cnpruonani na ui4anrleHH.f, KKI, s6imureHHs
na4ifiuocri ra 3HI,IxeHHq Br4rpar na o6cnyroByBaHHr.. lnt rroryxHocrefi Ao 500 rBr
MoxJII4Be crBopeHH, rlHeBMoarperarin (soxpenaa rrHeBMorrpHsoAin a6o ryp6oreHepa-
ropin) na 6asi ruxoxi4uoi'(ao 3000 o6lxn) euxponoi po3rrrr{prosanrHoi Marrrr,rHr4

(BPM) n 6espe4ylffopHoMy BLII(oHaHi arperary, uo cyrreBo 3AeueBnroe co6inap-
ricrr caMoro arperary i:rraenury€ BLrrparr,r ua fioro o6cnyronyBaHHq.

3 nayroaoi roqrcu 3opy 4ocni4xeHHs B[xpoBr,rx noroxir 3aBxAr4 npeAcraBnr-
rorr inrepec B :r'tary :i crna4uicrro upoqecin, tqo ni46ynarorbcfl y rpunrauipHifi
nuxponifi re.rii, Ta MoxJll4sicrrc oAepxaHHx yuixamHzx rro3r4Tr,rBHr.rx eQexrin npra
Bt4Kopucrauui auxpoBr4x uoroxis B rpaKTr4qHrax po3po6xax.

lucepraqifina po6ora MipourHr.Ir{eHKa [.B. npracB.srreHa AocniAxennro BPM s

Merolo ni4uarqeuH, eHeproeQexrrannocri:ra naAifiHocri qzx Marrrr{H i arperarin, rqo
crBoprotorbcr Ha ix ocnori. flponegesuir aBropoM ananis nireparypHr4x AxepeJr rro-
Ka3aB, ulo anariruqHi MeroAI4 po3paxyHKy BlrxpoBr,rx Marur4H qepe3 rpyAHorrli ypa-
xyBaHHf, ncix Saxropin, ulo BrIJII4Barorb na po6ory BzxpoBoro cryneH\ cfivparorbcfl
na enanipuqni laHi Si:u.trux eKcrrepr.rMeHris i He :aexAu Moxyrs 6yru nuxopucrani
rlprl Aocni4xenurx HoBI4x KoHcrpyKqifi uporoqHr4x r{acrr,rH. flpone4enna Sisuunux
eKcrlepl4Menrin Anq Aocni4xenru ra yAocKoH€ureHH, Br4xpoBr4x Marrrr,rH non'q3auo 3

BeJII,IKI4MI4 rraarepianbHr,rMu Ta rlacoBraMr4 3arparaMar,6o napiroBaHHq reoMerpl{qHr.rMu
rlapaMerpaMl4 B IxI4poKoMy Aiana:oni seAe 4o ueo6xilHocri BHroroBJreHH, eeruroi
xinrrocri nporotlHl4x r{acrI,IH. Taxox o6uexeua MoxJrr4Bicm niayanigaqii rroroKy B

\npororlHl4x qacTI{HaX, ruo Anf, BzxpoBr4x Marxr44 Mae BeJrr4Ke 3HaqeHHr.
- B rlpeAcraBnenifi po6ori nepeA npoee4elihala Qi:HuHoro eKcrrepr4MeHry rrpo-
BoAI4Bc{ o6.IucrloeanrHafi eKcrlepr4Meur, cnraLrosaHrafi Ha ocHoBi reopii .rrury"ur-
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H, eKcnepraMeHTy Anf, 3HaxoAxeHH{ orrrr4M€LrrbHr4x rrapaMerpiB npororrHoi qacruHn.

Oco6nranicm po6oru ror.rrra€ B ToMy, uro aBTopovr 6yno po:po6neHo rrapaMerpurrHy
MoAenb i ueroAraKy qr4cenbHoro onruMisaqifinoro AocniAxeHH-s 6ararouoroxosoi
BPM. I{e 4o:nonr€ Aocni4xynarn BrrJrr,rB reoMerpr4rrHr4x i ra:o4uHauiqHrax napaMe-
rpin na if e$exrzsHicm i xapaxrepvcruKpr.3 nuropucraHH{M po3paxyHKoBoro Me-

roAy nisyari:auii re.{ii BA€Lrrocf, AocniArau4 BTJTHB rro3AoBxHbo-Br4xpoBoro pyxy po-
6o.roro rira s uporouuiir, \acruui na KK! MaruLrHLr. lli4xi4, 3acrocoBanr4fi asropoM,

AaB 3Mory niAsluqzru 6inrru Hix Ha 15 yo orrrr,rMiulbHi sHa.IeHHr KKI ABonoroKo-
soi BPM, trpLt rlboMy BAanoc{ 3HarrHo 3MeHrrrarr4 Br4Tparv qacy i rourris na niAro-
roBKy i upone4eHH, reoperr,rrrHr{x ra SiszuHr,rx AocniAis.

B pe3ynbrari upone4eHr4x reoperr4rrHr4x i excnepr,rMeHT€urbHr,rx AocJriAxenr
orpzuani npaKrr.rrrHi pexoueuaaqii s ara6opy ocHoBHI,Ix rapaMerpie BPM i arperarin
ua ix ocHoei. Crnopeni MeroAktKr4 i nporpaulr po3paxyHKy rrapaMerpin i xaparrepr4-
crHK 6araronoroKoBr4x, 6araroxaHaJrbHr,rx BPM s :onuiuHivr nepu$epifiuunr KaHa-

noM Anfl crBopeHHs 6iruru e$errunru4x rr4xoxiAruax nHeBMoarperarie pi:noro rpr,r3-

HaqeHH{ (naupzxna4, ryp6oreHeparopie i ryp6onprano4in) HeBeJrr4Koi uoryxnocri
(ao 500 rBr).

Teua AocriAxeHHfl e aKTy€rrrbHoro ocxirbKlr MaeMo Beruqezsui,t uorenqian 4ra
nupiueuua npo6reua euepros6epexeHH{, 3aKJraAeHuit s MoxJrr.rBocri yrr,rnisarlii
Bropr4HHr4x eHepropecypcia (soxpena, eueprii cTr4cHyrr4x rasin i uapia). Taxrau qH-

HoM, crBopeHHx yrunisyrctrnx Br4xpoBt4x arperarin cupr4.fle eupiureunro HayKoBo-

rexuiqHoro 3aB.{aHH, BrrpoBa.{xeHH, naAifinoro, KoHcrpyKTr,rBHo rrpocroro ra eHep-

ro:6epirarcqoro ycrarKyBaltfl a pi:nux rany3f,x rpoMr4cnonocri, u1o ga6esreqy€

niAeuqeHH, eHeproe$eruunuocri upo4yxqii n pi:nrax r€Lny3sx nupo6nuqrna.

2. PiseHu o6rpyurosaHocri HayKoBrrx rroJroxeHb, BrrcnonKis i percorvreHAa-

qifi, cQopMyrrboBaHHx y Ar{ceprarlii, ik locrooipuicrr i HosucHa

Hayxoei ronoxeHHr, Br.rcHonru i peKoMeHAaqii, xxi c$opuynrosaHi y Ar{cep-
raqifinifi po6ori, o6rpyHrosaHi e uosHifi uipi i He cyrepeqarb pe3ynbrararra panirue
Br4KoHaHr,rx HayKoBHx po6ir. Ix AocronipHicrr uigrnepAxy€rbcfl pe3ynbraraMrr si-
AoMr4x ra BJracHr4x eKcnepr4MeHTaJrbHr4x AocniAxesr. Y locnilxeHHf,x Ar4cepraHTa
Br,rKoptrcroByBanr4cq MeroAr4 MareMarl,rrrHoro ra Si:raunoro MoAeJrloBaHH.q 3 3acro-
cyBaHHqM N4eroAis nnaHyBaHH, eKcrreplrMeHTy ra MeroAis onuaNri:aqii. flocronip-
uicrr orpr4MaHrrx n po6ori pe:ynrrarin ga6e:ne.reHa KopeKTHoro rocraHoBKoro 3a-

Aarr reoperr{r{Hofo Ta eKcnepvMeHTaJlbHoro AocnlAxeHH{, 3acrocyBaHHrM cyr{acHr4x

naeroAie AocniAxenr i sr,rNaiproB€urbHoro o6raAHaHHq, Ta Br4Kopr4craHHtrM roperrHoi
MeroArlKr,r o6po6rz eKcrrepr4MeHTiurbHr4x AaHr,rx.

Honi Hayxoni pe3ynbrarr4, Brrepue orpr{Mani anroporu e o6racri nus.reHH, Ta

BAocKoHaJreHHr BPM ra rrHeBMoarperariB, rrlo crBoprcrcTbc{ Ha ix ocHosi, rroJrqra-

roTb B HacTyrrHoMy:

Br.r3Har{eHi o6nacri paqionanbHoro Br4Kopr4craHH, BPM i nnenuoarperarin
sa ix ocuoai 3a 3aruurbHoBri3HaqeHHr4Mpr rlinrepianbHuMu KoMlJreKc aMr4, trpvitusru- ;
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Mr{ B reopii i npaxruqi ryp6ouaur4H;
o6rpynroBaHa pereHeparaBHa rinoresa po6ouoro rpoqecy nraxponoi ryp-

6oruauruul,I 3 BI4KopHcraHHqM cyqacHr4x rrporpaMHo-po3paxyHKoBr4x:aco6in;
3 BI4KopI4craHHqM nporpaMHoro KoMrneKCy ANSYS CFX BrrKoHaHo MoAe-

JIIoBaHHs ra AocniAxeHH.s no3AoBxHbo-Br4xposoi re.{ii ra3y B nporouuifi qacrusi
BPM g sosHiruHiu nepuSepiftHuu KaH€uroM i ui4rnepAxeHo, :ri4uo pereHeparzsHoi
riuore:a po6o.roro [poqecy Bl,IxpoBr.rx Marrrr4H, 3 Br4KopucraHHf,M ni:yani:aqii aunun
isrescunsocri rlo3AoBxHbo-BlaxpoBoro pyxy po6o.roro rila ua KKA Br4xpoBr4x po-
3lrrHproB€LrrbHr4x MarxLr H ;

crBopeHa rapaMerpvq*a MoAenb i rraero4raxa onrvuiaaqifinoro AocliAxeH-
us BPM B rlporpaMHoMy KoMrureKci ANSYS CFX, rqo Ao3Bonre Aocni4xynaru
BTIJIIIB reoMerpl4rrHrrx i raso4uuauiqnux [apaMerpis Ha ix eSexrrasHicrr i xapaxre-
puc'tL1Kr4;

AocniAxeHo BIIJII4B ocHoBHI,Ix 3Harryulux reoMerpr,rr{Hrax i raso4r,rHaMi.rnux
napaMerpis ra cuinni4no[IeHb [apaMerpis 6ararorroroKoBoi uporounoi .racruHra

BPM is sonHiluninr uepu$epifinr,ru KaHzuroM Ha xapaKrepucrr4Ka Marrrr,rHu, rro AaJro
3Mory nignurqurr,r 6inuu nix ua 15 % onrr4M€urbHi sHaqeHur KK!.

Hayroni [oJIoxeHHq, ulo auseceni Ha 3axucr, Marorb HayKoBy HoBr,r3Hy, HayKo-
By ra npaKrllqHy 3Haql4Micrr. Creuinr o6rpyHToBaHocri ra 4ocronipHocri nayroBr4x
roJloxeHb, BlacHoBrin i perorraenAaqifi, cSopuyJrboBaHr4x y Ar{cepraqii, e AocrarHiu
i si.(uosiaae Br{MoraM Ao rarcr4x po6ir.

3. flparcruvHe 3HarreHHq orpr.rMaHrrx pesy.nrrarin

,{o npaxrplqHoro 3Ha}teHHq MoxHa ni4uecru Hacrynni pe3ynbraru, o4epxaui
npr4 Br4KoHanui Ar,rceprarlifi noi po6orH :

- crBopeHo eKcnepuMeHTiurbHy MoAenb, eKcrreplrMeHT€urbuuft cren4 ra uoei
ilporpaMHi saco6u Anq AocniAxennq BPM ra rrHeBMoarperara na ix ocuoni;

- Brleprue orpI,IMaHo onrl4MaJlbr,uit [iarta3oH y3aranbHeHr4x 6e:po:ruipHr,rx tra-
pauerpin BPM s:osHilxniu uepu$epifinuu KaH€uroM, rxi 4oseoJrrrorb rrpoeKryBaru
nnxponi MaITII,IHI4 na pisni napaMerpLr lrrfl. po6orz n :osi MaKcr4MuurbHoro KKI;

pe:ynrrari AocniAxenr- B pe3ynbTaTl rIpoBeAeHI4x TeopeTr4rrHr4x l eKcnepuMeHTaJrbHr4x AocnlAxeHb
orpuuani npaKrlltlHi pexoueH4arlii: nu6opy ocHoBHr.rx napaMerpis BPM i arperarin
na ix ocnoni;

- crBopeHi ueroAuxla i nporpaMla po3paxyHKy rrapaMerpin i xapamepucrur 6a-
rarofloroKoBl,Ix, 6araroxaH€urbHr,rx BPM s sosHirrHiu uepu$epifinuu KaHirJroM;

- po:po6leHa Merotrt4Ka rpoexryBaHHfl rrHeBMoalperarin na 6asi BPM s soaHi-
runiu nepz$epifi uurrr KaHanoM ;

- 3arrareHToBaHa onruMisoBaHa [porotrHa rracruHa BPM.
I-{i pe:ynrrarl4 orputuaHi rrppr rpoBeAeni AocniAxeHr sri4uo 3 rrJraHoM HayKoBo-

AocniAnnx po6ir raSe4pIa rexHi.IHoi reuno$isuxr Cyrracrxoro AepxaBHoro ynirep-
cl4rery ei4noni4no 4o upioprrerHoro Hanpf,MKy po3Br{rKy HayKra i rexnixu "Euep:
reruKa ra eHeproe$errunuicrb", 3oK-reMa, y paMKax HayKoBo-AocliAruax po6ir:

:
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- (Po3po6neHH-f, eHepro36epirarc.roro ryp6oreHeparopa Arflyruni3arlii ene-
prii crucHyrl4x rasiB) (rarvronnux - MinicrepcrBo ocniru i nayrz YrpaiHz, HoMep

AepxaBHoi peecrpaqii 01 17U00737 5);
- <r{ocniAxeHur po6ouux npoqecin eneprerr.rr{Hr4x Marrrr,rH)) (novrep Aepxa-

nnoi peecrpaqii 0 l 1 0U00 4210).
Bpaxonyroqu qe, Arrceprallifiua po6ora MiporrHur{eHKa A.B. Ma€ HayKony i

[paKTI4t{Hy HarlpaBreHicm ra 3HarreHHfl, a if pe:ynrrarLr Moxyrb Br4Kopr,rcroByBarr.r-

cfl. Ans. rpoeKryBaHHfl BPM ra rHeBMoarperaris Ha ix ocHoei.

4. AHa.nis i oqiHrca rrvricry gucepraqii

Po6ora Miporunrauenra [.B. Br4KoHaHa Ha xaQe4pi rexniuuoi renlo$i:axu
Cyvrcrxoro AepxaBHoro yninepcurery. lucepraqifina po6ora cKnaAaerbc.r 3 Bcryny,
r{orklpbox pos4inin, sucHoexiB, cnr4cKy BaKopr.rcraHr,rx Axepen ra AoAarxin, y qKr,rx

ui4rnepaxyerbcfl BrIpoBaAxeHHr ocHoBHr4x pe3ynbrarin po6oru Ha ni4npraenrcrBax
ra y HaBq€rnbHoMy upoqeci a Cyl,rcrxoMy AepxaBHoMy yHinepcrareri.

Tercr Al4ceprallii uae nepenix yMoBHHx no3HarreHs, iH4excie ra cKopor{eHb,
srcui,t 3HarrHo noniuurye [poqec :uafioucrea s po6ororo.

Y ncryni o6rpynroBaHo aKryanbHicrr reun, c$opuyJrboBaHo o6'err i upe4rr,rer

4ocli4xeHHq, Mery i san4aHHfl Ancepraqifinoi po6orz, crucJro Br4KnaAeHo MeroAo-
loriqni 3aca1Lr AocliAxeHb, BI43Har{eHo HayKoBy HoBr43Hy orpr4MaHr,rx pe3ynbrarin,
ix reopeuaqHe ra [paKTI{qHe 3HaqeHHr, ni4o6paxeHo noBHory ixuroro Br4KnaAy B

uy6niraqiqx ra cryninr aupo6aqii na nceyrpaiucrrux ra uixHapoAHr{x xonQepeH-

ui.flx.
V uepruovry porgi.ni o6rpynroBaHo uorpe6y B MaJrororyxHr{x rrHeBMoarpera-

Tax Anf, npoMl4cnoeocri ra rpeAcrasreHuia aHa-[is MoxJrr4Bocrefi i nepcneKTlrsHicrr
3acrocyBaHH, rrHeBMoarperaria na 6asi BPM.

flpe4cranneni pesyltbratv inQopvraqifino-ananirnqnoro orJrflAy n o6lacri goc-
ni.{xenr BPM. Ilpoae4enuir aruatiz nireparypHrax Axeperr BvrflByrB, rrlo na iHreHcus-
uicrr BlrxpoBoro pyxy, a orxe, i Ha eSerrusHicrr nuxponoi Ma[rrrHLt Br43Hat{iubHHM
r{HHoM BTIJII4Bae opranisaqix uon:4oBxHbo-Br,rxponoi re.rii po6ouoro rila n [pororr-
nifi.{acruHi.

Aerop o6rpynryBaB nepcremusHicrb Br,rxpoBr.rx crynenis is sonHiuHiM nepu-
SepiftHIana KaHuuIoM, 6o soHr,r JrerKo KoMnoHyrorbc, s 6ararouororoei, 6araroraua-
nrui i 6ararocryuinqari MaITLIHI4, npocrirui y Br.rroroereHHi i uarou 3HatrHo rrreuuri
ocrosi ra6apurw. flpune4eni perynb^raru reoperur{Hr,rx ra eKclepuMeHTiurbHr4x Aoc-
niAxeur oAHotloroKoBux [poror{Hr4x rracruH s soeHirxr{ina uepusepifiHraur KaH€uroM.

flnx po:naHraxeHHq poropa Marrrr.rHr4 ni4 pa4ianbHr4x 3ycunb i s6imueHH, Bt4-

po6nenoi rloryxHocri :auponoHoBaHo Br4roroBJrqru BPM :a 6ararorroroKoBoro cxe-
Moto. flpz qrorvry aBTop po6orrz 3a3Har{ae, rqo clrcreuni 4ocli4xenna 6ararouoro-
KoBI,Ix cxeM n lireparypHl4x Axepenax ni4cyrui, a siloNai 3HarreHH.f, KKA po3rrrr4pro-
B€LlIbHI4xMaIuI{Hs6ararouoTo(oBoMyBuKoHaHrrirre[epeBI,IqyIoTb30%.

r



)

Y gpyronay por4i.ni aBrop ua4irxe ne4orixz po3rnrHyrnx B neprxoMy posairi
MareMarvrlHux uo4enefi reqii B rporotlHifi qacruni BPM s sonHiuurirra nepusepifi-
HI,IM KaHanoM Ta o6fpynroBye crBopeHHq rlapaMerpu.{Hoi rr,roAeli [pororrHoi.racru-
sr,r BPM .qn, [poBeAeHHt reoperr,rqHrlx locJriAxeur 3 3acrocyBaHH{M nporpaMHoro
KoMrrJreKcy ANS YS An-rr aBroMarusaqii o6.rzcrroBaJrbHoro npoqecy.

llptz crnopenni Hoeoi rporoqHoi .racrzHra BPM Ha ocHoBi ni4olrzx AocniAxeur
o6pani nafi6inrur nurusoei reoMerpu.rHi i repMora3oAunarraiqni uapauerpr4 na KK!
MAIIT{HLI.

Ilpe4cranneHi uapaMerpr4rrHa MoAenb i naero4uxa qr4ceJrbHoro orrrr{rraieaqifi uoro
4ocri4xesss 6ararolloroKoeoi BPM B rrporpaMHoMy KoMrrJreKci ANSYS. Cnlaso-
nani (i: 3acrocyBaHHsM reopii rnaHyBaHHfl eKcrepzrvrenry) ra npoBe4eHi o6uracJrro-
earlHi eKcnepHMeHTLI, 3a pe3ynbraraMr,r fl:rvrx Br4KoHaHa 6araroxpurepialrua onrr4-
uisaqir, uo Ao3BoJII,IJro zrtai,nu reoMerpr4vni uapaMerpr4 [poroqHr4x .racruH i ix
cuinni4no[IeHHf,, ruo sa6esue.ryrorb MaKcr{M€urssuit a1ialar:aui,r (i:oenrponnrafi)
KKtr 6araronoroKoBl,Ix BPM s sosHiruHiu uepzSepifinrana KaHiuroM ptr- npuirHf,roro
4ianasouy napironanHq rapaMerpaMLr. Orpuuano pinHruH.,r perpecii - sarexHicrr
KKA nporor{Hoi qacruHu BPM siA AocriAxyBaHr.rx Sarropin.

llpone4eno uopien-anr:auir aHaris pe:ynrrarin onrunairaqifinrax AocriAxenr
[porotrHl4x r{acrl4H : pi:uoro xinrxicrro nororis i orpuruano y3aranbneni onruM€urb-
Hi sHa.IeuHf, napaMerpin An, rpbox cxeM BPM is sosuiuniu neprsepifinzvr KaHa-
JIOM.

BtzxopHcraHH.s pe3ynbrarin nisyani:aqii rroKa3€uro, trIo rro3AoBxHbo-Br{xpoBa
reqis e ocHoBHoro rpl4 nepe4aui eneprii ni4 po6ouoro rira JrorrarKaM po6ouoro xo-
Jreca i .rHNa Kpaqe opraui:onalaarJr reuil, Tr4M Br4tue KKI Maur,rHr4.

Y rperroMy po3Ai.ni'noAano otruc HoBoro creHAy, crBopeHoro Anf, Aocni-
AxeHHf, BPM uanoi rloryxHocti (4o 15 xBr), onrutMisosaHoi ercnepr4MeuralrHoi
rvro4eli ABoxnororoeoi BPM ra crBopenoi inQopvraqifino-nzlaiprona-lrrnoi cucrelan
creHAy. Hane4ena MeroAr4Ka rrpoBeAeHH, eKcrrepr4MeHTiurbHr4x Aocn iAxenr.

Orpuuani ercuepuMeHrzurbHi xaparreprrcrt4Kr4 ABoxrroroxosoi BPM is sosHi-
urHirra uepr,r$epifisuvt KaHiuroM. Pe:ymrarr.r eKcrrepraMeHTanbHr.rx 4ocni4xenr BPM
suxonaHi s saAonirbHoro :ro.IHicrrc i ni4rnep ALtnLt pe3ynbraru qr,rcerbHr4x Aocni-
AxeHb. 3 nraropucraHHflM pe3ynbrarir reoperr,rr{Hrax ra eKcnepraMeHTiurbuux 4ocni-
AxeHb 6ywt BI43HatreHi sHaqeHHx ervruipur{Hr4x xoeQiqienrin s pinnxnnxx Anf, Br,r3Ha-
qeHH, KKA rpororrHoi .racrvHr,r BPM.

Y verneproMy por4i.ni BI,IKoHaHo uopinuauH, napaMerpin MirnoBarparHr{x po-
3IIrHpIoBaJrbHHx ryp6onaaurzn pisuux runin. BnsuaqeHo o6nacri paqioHanbHoro Br4-

Kopl,IcraHnq BPM 3a ocHoBHLrMu rpurepianbHr4Mr,r KoMrrJreKcaMr4, 3ar€urbHoBr,r3Ha-

HLTMLT n reopii i nparruqi ryp6orvraurvt:n, TaKr4Mr,r f,K: [pprBeAeHa qacrora o6epranru
(xoeSiqieHroM IxBl4AKoxi4nocri), rplIBeAeHrafi 4iauerp, npHBeAeHa KoJroBa uBr,rA-
ricru po6ovoro KoJIeca, xoeQiqienr Br4rparr,r Ha Br4xoAi po:ruuprosanrHoi MarrruHr4,

roe$iqieHT KoMnJrexcuoi noryxHocri lraurunu.
3a pe:ynrraraMl,I AocriAxeHr pa4ianbHr4x cr4Jr, ruo Aircrr Ha porop B oAHorro-

ToKoBI4x cxeMax, :po6neno BlrcHoBoK, rrlo Br,rxponi o4nonororosi crynei'ni 3 po3Ta-
IuyBaHH{na po6ouo.o xoneca 6esnocepeAHbo Ha B€ury eneKrporeHeparppa MoxHa
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BI4KopI4croByBarI4 Ao rracKy ra3y Ha BxoAi B Maur4Hy Ao I .2 ... 1.8 MlIa, upra 6inrru
BI4coKI4x exiAHax rllcKax neo6xiAno 3acrocoByBaru 6ararouororcosi cxeMr4. Y uopi-
eHqHHi 3 rpboxnoroKoBoro ABorroroKoBa cxeMa Mae 6inrru ilpocry KoHcrpyKqirc i
ueurui, uix y rpboxnororonoi, orrrr,rM€urbHi sHaqeHHf, npr4BeAenoi xorosoi rrrBr,rAKo-

cri U. ltt yruti:aqifiHzx AeraHAepHHx ycraHoBoK uaroi rroryxHocri :acrocyBaHHf,

ABoloroKosoi cxeN,Iu :aaitdi,l.sru Aorlinruo, 6o upu raxifi cxeui BAaerbcs npinuoaa-
xlrrl{ pa4ianrni cutu 3a paxyHoK crBopeHns 6imur upocroi i xouuarrHoi xoHcrpy-
xqii.

B pe:ynrrari 4ocri4xenr crBopeHa MeroAr.rKa po3paxyHKy napaMerpin ra xa-
paKTepl4cu,Ir BPM i uneeN,Ioarperarin ua ix ocnoni. Po:po6neHo peKoMen4aqii,
cilpqMoBaui ua sa6esneqeHHf, po6orH arperarin, ulo crBoprororbc{ Ha ocHoBi BPM,
[pallrcrcqux B goHi Naaxcr4M€LrrbHoi e$exrueHoc:ri n 4iana:oui sNaiHu cryneH, 3Hu-
xeHH.s rr4cKy s r\aauuHi IIr : | .2-6.0.

C$opuonaHo ra o6rpyuroBaHo rrrJrf,xr{ rroAanbrxoro yAocKoHaJreHHr BPM i yc-
TaHoBoK ua ix ocHoei.

BllcnosKH no po6ori eiluosi.qarorb 3aAaqaM Br4KoHaHoro AocriAxeHHfl Ta y3a-
riulbHrororb pe3ynb r arv rrpeAcraBneHoi ALrc eprarlifi noi po6oru.

lloAano cnplcoK Bl,IKopr4craHr4x ei:rqv:HqHux ra :apy6ixnux nireparypnux
Axepen, a TaKox AoAaTKpr.

Marepian Al4ceprallii uo4ano e roriqHifi uocniAoeHocri niguonigno Ao rrocra-
BJIeHI4x 3a!'a-u.qocniAxeuHx, ix nrapiurenn, po3Kpuro noeHicrro, rurarepial srcicno
BI4KnaAeHo nireparypHolo rexHi.{Holo MoBoro. 3uicr Aprceprarlii, o6'exr i upe4uer
AocniAxeuru ni4uoni4arorr racnopry cueqiamnocri 05.05.17 - ri4paeniuni ruauu-
HV Ta ri4pouHeBMoal-peraul. O6ctr i crpyrcrypa po6oru, Ir1o perleH3yerbcq, nigno-
siAarorr Br4MoraM, BcraHoBJreHr4M rroJroxeHnqN,r MOH Yrpaiura.

5. OcnonHi sayeaxeHHq

1. Y uiaposairi 1.3 po:4iry 1 npune4eni uarczualrui KKA pi:nux nporoqHux
qacraH BllxpoBt4x MarrI4H, rxi 6ynr,r o4epxani y ni4ouux 4ocli4xeHH{x, €ure B Aurce-
praqifiHifi po6ori He rlpoBe4erruit anaris MaKcr4MaJrbHo MoxJrraBoro 3HaqeHH.f, KKA
gocni4xysaHoi [porotlHoi.racruHv i uopinnxnnq fioro MoxJrr,rBoro 3HaqeHH{ 3 oAe-
pxaHI{MI4 BeII,IrII4HaMr4.

2. V posalli 2 6ywr szAireHi napaMerpz, Ho BrrJrnBarorb Ha KKA uporovuoi
.l.acrprHn) 3 ,KLIx 6yno sraAireHi qorr4pr4, sxi na AyMKy ArrcepraHra rrair6itbrrr BrrJrH-

nosi. Anroporu He rlotcHloerbcf creuinr Bnnr{By iHurrax [apaMerpin, rxi ue aapiro-
BaJrvtc fl,, a 3ailaBamacs uocri irlauwu.

3. Y pos.qiri 3 rpeAcraBJleHa KoHcrpyKrliq cueqiamuo crBopeHoro creHAy,
sxuit Ao3Bonf,e 4ocni4xyBarv pi:ni KoHcrpyKqii uporor{Hr4x qacrr4H BPM ra pisni
Tkll4 ryp6oreneparopin na ix ocnoni, €ue rrpuBeAeni pe3ynbrarr{ eKc[eplrMeHT€rJrb-
Hr{x AocJriAxenr rilrxu onruNaisosaHoi rporor{Hoi qacrunH. feouqrpuuni xapaxre-
pI,IcrI,IKI4 o6'exry eKCIIepHMeHraJrbHoro AocniAxeHHf, rrpr4BeAeHi He,s noruouy o6-
cqgi. i,



7

4.llpu ouucanHi nonoi MeroAI4KI,I po3paxyHKy lapaMerpin ra xapaKrepr4crr4K

6ararouoroxonoi BPM (po:ain 4) ne po3Kpr.rro rr4raHH.f, ypaxyBaHH{ peirnbHr{x BJra-

crl4Bocrefi po6ouoro rira. Ilpore rzpirueuru rlboro rr,rraHHf, uorpe6ye cueqiamso-
ro AocriAxeHH, 3 Br,rKopHcraHHsM creHAy 3aMKHyroro KoHTypy.

5. Ilpr.r BI4KnaAeHi IraeroAIzKIz po3paxyHKy xapaKrepr4crr4K BPM (po:ain 4) ne
po3Kpr4To BrInr4B xprarepiie uoAi6nocri, :oxpeMa, yMoBHr4x rrucel Maxa (Mr) ra
Pefi nors4ca (Rer) Ha xapaKrepr4crr4Kr,r.

6. Marorr naicqe MeroAonoriqHi neAonixu, 3oKpeMa, aBropoM Bnepue 3 Br4Ko-

pLIcraHHrM cyqacHl{x npofpaMHr4x saco6is Br4KoHaHo po3paxyHoK Ta na qifi ocHosi
oAepxaHo ni:yanisaqiro uonaAoBxHboro-Br.rxpoBoro noroKy B uporounifi .racrzHi

BPM, rqo repeKoHJII,IBo o6rpynroBye pereHeparr4BHy rinoresy po6ouoro npouecy
nzxponoi MaruHHr{. Ane qefi Sarr B Ar4cepraqii ne ea$ircorano.

7. B Al4ceprallii aonyrqeHi pycz:uu (<orpyxHa) urnu4xicm gaNaicrs xoronoi;
((crBopIoBaHI,Ix) :auicm, ((tqo crBoprororbcf,> i r. iH), e psA ApyKapcbKr4x uorrazlox i
HeroqHocreil o$opMreHH-fl. llpore BI4cJIoBneni saynaxeHHfl He BrrJrzBalorb Ha BVco-

rrafi nayxosufi pineHr po6orra raHaif :aralrny rro3r4rurny oqinxy.

6. Ouinrca svricry anropeQepary, anpo6aqii i uy6.nircaqii ocHoBHrrx rroJro-

xceHb i pery.nrrarin gucepraqii

AnropeSepar Aklcepraqii Harrvcanktfi y ni4nosiAHocri : eraNaoraMu Ao fioro
o@opuneHH.,I, po3Kpl4Bae sN,ricr Br.rKoHaHoi po6orra i s nosHouy o6cxsi ni4o6paxae
3ar€urbHr4fi grvricr ra ocHoBHi uoloxeHH, Ar.rcepraqii.

Anpo6aqir pesynrrarie Ar{ceprarlifiHoi po6oru sAificHeHa Aocrrrb noBHo i ruu-
poKo. OcHosHHfi sN{icr Ar{ceprarlii niao6paxeHrafi y 2l ny6,nixaqii, y roMy .rracri: 6
crarefi y HayKoBI4x xypH€Inax (5 - y SaxoBkrx BnilaHHf,x, 3 3arBepAxeHoro uepenixy
MOH YrpaiHIa (1 cramr HaApyKoBaHa B xypnani, r.xuit BxoAlrrb Ao 6azu AaHprx
Ulrich's Periodicals Directory aMepr4KaHcbKoro Br4AaBHlrrIrBa Bowker; iH4excyerrcr
e oHrafiHoeifi HayroMerpr.rrrHifi 6azi AaHLrx Index Copernicus), 1 - y xypHani, ulo
in4excyerbcq HayKoBoro 6a:oro AaHr.rx Scopus); 1 uy6nixarlif, y :6ipHraxy nparlb
xonSepenqii; I rareHr Ha Kopr{cHy Mo.qenr; l3 re3 AoroBiaefi.

Eeciaa i: a4o6ynatleM ni4rnepar4Jra, rrdo 3aqBJreHr4fi szu oco6ucrufi nnecox ni4-
noni4ae Aificnocri, a gucepraqiq HarrucaHa nuu oco6prcro.

7. Bucnonom

1. [zcepraqifina po6ora MiporunzqeHKa A. B. "lli4nwuleHHq eneproeQeKrr.rB-
nocri rlHeBMoal-petarin, crBopIoBaHHx Ha ocnoni BnxpoBr{x po3rur,rproBaJrbHr4x Ma-
[rHH" eiAnosiAae BI,IMorau, axi upe4'xu.srorbc, Ao BHKoHaHHf, ra o$oprvrneHHr Ar4-

cepraqifinnx po6ir.
2. Teva e aKry€IJIbHoro, rqo o6rpyHroBaHo Ha rroqar*y ,\ary*y ra 3a sNaicroNa

eiAnosilae cuetiianruocri 05.05.17 - rigpaBri.{Hi MarukrHr,r ra nr,gpouHeBMoarperarr4.
,I



3. Pe:ynrrarr4 Ar,rcepraqii Marorb HayKoBy HoBr.r3Hy i nparrzvHe 3HaqeHHfl.

4. Orpnuani pe:ynbrarll e 4ocroeipHr4Mr4. B?rcHoeKr4 rro pos4inalr ra po6ori e

KopeKrHr,ruz i 4ocrarHbo o6rpynroBaHraMu.

5. OcnosHi pe:ynrrarkr Ancepraqii anpo6onani ra ouy6nixoeaui 4ocrzrb rroBHo.

6. flucepraqi-s € 3aBeplxeHoro po6ororo. Po6ory o$opvrneHo y ni4nori4nocri
Ao Airoqrax [paBLIn i sur\aor.

[ucepraqiro MiporuHurreHKa A. B. ouinroro ro3r,rraBHo. Po6ora e gaxiH.reHuNa

HayKoBI,IM Aocni4xeHH-f,M, B ,KoMy orplrMaHo uori Hayrono o6rpyuroaani pe3ynb-
Tarkt,Iuo AarcTb 3Mory rpoeKTyBaru 6ararorroroKoBi rraxponi po3rxt4prceanrHi Naa-

rrnHr ra rl{xoxiAni unenMoarperarra HeBeJrr,rxoi noryxsocri (ao 500 rBr), qo crBo-
prororbc, ua ix ocnoni. Teua Arlceprarlii uae aKTyanbHicu, HayKoBe ra npaKTr,rrrHe

3HarIeHHr, BI4KoHaHa Ha BI,IcoKoMy pinni, a ii anrop MiporuHzr{eHKo A. B. 3acnyro-
By€ npucyAxeHHf, HayKoBoro cryrleHs, lrala4pr1ara rexuir{Hr4x HayK sa cneqialrsicrro
0 5 . 0 5 . 17 - rigpaeri.rHi Marrrr{Hr4 ra ri4pouHeBMoarperarr4.

OSiqifinafi onoueur
uponi4nrafi uayxonzfi cuinpo6irHzr CKE
AT <CyucbKe MarrruHo6y4inHe HBO>
AoKTop rexHi.rHrax HayK,

crapruufi uayronraft cninpo6iruu B. II. flapa$ifiurar

lli4urac A.r. H. 3arBepAxyro.
Incuexrop KaHrlenxpii CKE,
AT <CyucbKe Marrrrano6y4inne HBO> H. M. Cu4opeuro
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