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133 «rarry3eBe Marn11:Ho6ynyBaHH5I» (13 «MexaHi11Ha iH)KeHepi5I») y 

HaI(iOHaJihHHH yHiBepCHTeT «JihBiBCbKa rrorriTeXHiKa» 

1. AKTyaJihHiCTh TeMU .uucepTau,ii, ri 3B 1H30K 3 uayK0BUMU nporpaMaMH 

~01HH5I TBapHH - I(e CKrranHHH rrpoI(eC <PYHKI(ioHyBaHH5I 6ioTeXHilfHOl 

CHCTeMH «rrIOnHHa - MaIIIHHa - TBapHHa». MaIIIHHHa JiaHKa CHCTeMH Mae 

BinrroBinaTH cpi3iorrori1IHHM rrorpe6aM TBapHH i 3a6e3rre11yBaT11:: IIOBHOl(iHHe 

CTHMYJIIOBaHH5I pecprreKcy MOJIOKOBi,n:.n;a11i; 5IKiCHe BH,[(OIOBaHH5I KOpiB i3 rreBHOlO 

rrepio,z:i:11:11HiCTIO; y6e3rre11eHH5I MOJIOl.JHOl 3aJIO3H Ta opraHi3MY TBapHHH Bin 

IIIKinrrHBOro BIIJIHBY MaIIIHHH; o,z:i:ep)KaHH5I MOJIOKa BHCOKOl 5IKOCTi. I..l;boro MO)KHa 

noc5IITH 3a paxyHOK BIIpoBan)KeHH5I aBTOMaTH3OBaHHX no"iJihHHX ycTaHOBOK. 

ITyrrhCaTop i KOJieKTOp e OCHOBHHMH CKrranoBHMH no"iJihHOro arrapaTa, 5IKHH 

6e3rrocepenHhO KOHTaKTye i3 TBapHHOlO i MOJIOKOM. I.J;e CTaBHTh BHCOKi BHMOrH no 

"ix KOHCTpyKl(iH i pe)KHMiB po60TH, rn:o IIOBHHHI Bi,n:rroBinaTH BHMOraM 

Mi)KHaponH11:x cTaH,n:apTiB ISO 3918, ISO 5707 i ISO 6690. 3a paxyHoK 

3a6e3rre11eHH5I aBTOMaTH3OBaHoro KepyBaHH5I rryrrhcaTopaMH ( a6o 

rryJihCOKOJieKTopaMH) MO)KJIHBO BHKJilOl.JHTH cy6'eKTHBHY Ol(iHKY orrepaTopa 

ManrnHHOro no"iHH5I Ta ,[(HHaMil.JHe rrinrrarnTyBaHH5I pe)KHMIB po60TH no"iJihHOro 
. . . . 

arrapaTa no IHTeHCHBHOCTl MOJIOKOBinna111 KOpOBH. 

3 orrr51,z:i:y Ha Bmn:ecKa3aHe MO)KHa CTBepn)KyBaTH, rn:o po3po6Ka a6o 

MO,z:i:epHI3al(15I aBTOMaTH3OBaHHX BY3JIIB ,[(OlJihHHX ycTaHOBOK, TaKHX 5IK 

rryJihCOKOJieKTOpH, e aKTyaJibHHMH Ta rrepcrreKTHBHHMH. 

~HcepTal(i5I 51u:yHChKOro IT.IT., 5IKa crrp5IMOBaHa Ha mnBHIUeHH5I 

ecpeKTHBHOCTi MaIIIHHHOro no"iHH5I KOpiB IIIJI5IXOM po3po6rreHH5I i o6rpyHTyBaHH5I 

KOHCTPYKU:iHHO-TeXHOJIOrilfHHX rrapaMeTpIB IIHeBMOerreKTpOMarHITHoro 

rryrrhcoKorreKTopa no"iJihHoro arrapaTa, B11:p1rnye aKTYaJihHY 3ana11y rarry3eBoro 

MaIIIHH o6y ,n:yBaHH5I. 



AKTyaJibHiCTb TeMll rri,r:i:TBep,D)KY€TbC5I TaK0)I( TlIM, IIJ;0 ,z::i:ocni,r:i:)I(eHH5I 

BlIK0HyBaJIHC5I Bi,z::i:rroBi,[(HO ,z::i:o rrp0€KTY rrplIKJia,z::i:ttoro ,z::i:ocni,r:i:)I(eHH5I «Po3p06JieHH5I 

a,z::i:aIITlIBHOl Ki6ep-cpi3wrnoi: ClICTeMll rrpou:ecy B1Ipo6H1IU:TBa M0JI0Ka», 5IK1IH 

cpittattcyBaBc5I 3 ,z::i:ep)I(foo,r:i:)I(eTy MitticTepcTBa ocmT11 1 ttayK11 YKpa1tt11 

(N2 )];P 0116U004616, 2016-2017 pp.). 

2. CTyniHh o6rpyHTOBaHOCTi uayKOBHX IlOJIO,KeHb, BHCHOBKiB 1 

peKOMeHL):au:iii, c<l>OPMYJibOBaHHX y LJ:UCepTauJi 

HayKoBi II0JI0)I(eHH5I, BlICH0BKll i peKOMett,z::i:au:i1, BlIKJia,z::i:etti B ',z::i:11cepTau:i1, € 

,[(OCTOBipHlIMll Ta HaJie)I(HlIM q11H0M o6rpyHTOBaHlIMll. )];JI5I U:b0ro aBT0p0M 

rrpoBe,z::i:etti tteo6xi,z::i:tti TeopeT11qtti Ta eKcrrep11MeHTaJibHI ,z::i:ocm,r:i:)I(eHH5I 3 

BlIK0p1ICTaHH5IM po3po6neHlIX Ta Bi,[(OMlIX MeT0,[(lIK, BlIKOplICTaHi niTepaTyptti 

,[()I(epena Ta rraTeHTHa impopMau;i5I. 

ABTOpOM Bll3HaqeHa MeTa Ta ccpopMyJibOBaHi 3a,z::i:aq1 ,z::i:ocm,z::i:)I(eHH5I, 
. . . . 

IIOCJil,[(OBHe B1IpUIIeHH5I 5IK1IX ,[(03BOJI1IJIO ,[(OBeCTll HayKoBy rmoTe3y, 3rl,[(HO 3 

5IK0IO rri,r:i:BHIIJ;eHH5I ecpeKTlIBHOCTi MaIIrnHH0ro ,[(01HH5I KopiB M0)I(e 6yT11 ,[(0C5IrHyTo 

IIIJI5IX0M po3p06JieHH5I o6rpyttTyBaHH5I KOHCTPYKU:iHHO-TeXHOJioriqHlIX 
. . .. 

rrapaMeTpIB IIHeBM0eJieKTp0MarHITH0ro rryJibC0K0JieKT0pa ,[(OlJibH0ro arrapaTa. 

BlICHOBKll ,z::i:11cepTau:il € ,[(0CTaTHb0 06rpyHTOBaH1IMll, B0Hll rri,r:i:TBep,r:i:)I(eHi 

Heo6xi,r:i:HOIO KiJibKiCTIO eKcrrep11MeHTaJibHlIX ,z::i:ocni,r:i:)I(eHb, KOTpi rrpoBe,r:i:eHi 5IK B 

na6opaToptt11x, TaK i B yMoBax B11po6tt11qo1 eKcrrnyaTau:iL 

Ilepmuii nyHKT 3araJibHlIX BlICHOBKiB xapaKTep113ye CTaH IIlITaHH5I, aHaJii3 

rrpoBe,r:i:eHlIX ,z::i:ocm,r:i:)I(eHb, o6rpyHTOBY€ ,[(0U:IJibHlCTb ecpeKTlIBHiCTb 

po3po6neHoro rrHeBMOeJieKTpOMarHiTHoro IIYJibC0K0JieKT0pa. ITOBHiCTIO 

Bi,z::i:rroBi,z::i:ae rrepIIIiif 3a,z::i:aqi ,z::i:ocni,r:i:)I(eHb IIJ;0,r:i:o po3po6K11 CTPYKTypttoi: cxeM11 

cpyHKU:ioHyBaHH5I IIHeBMOeJieKTPOMarHiTHOro IIYJibC0K0JieKT0pa. 

,ll;pyruii nyHKT rrp1ICB5J:qeH0 BllplIIIeHHIO ,z::i:pyro1 3a,z::i:aq1, a caMe 
. . . . . 

TeopeTllqHlIM ,z::i:ocm,r:i:)I(eHH5IM, 5IK1 HarrpaBJieHI Ha BCTaHOBJieHH5I 3aKOHOMlpHOCT1 
. . . . . . . 

IIIBll,[(KOCTI IIOTOKY IIOBITP5I B Ml)I(CTIHHOMY rrpoCTOpl «5IKlp-KnarraH - BHYTP1IIIH5I 

II0BepXH5I K0prryca IIYJibC0K0JieKT0pa» Ta ,[(0TllqHlIX Harrpy)I(eHb. Ha OCHOBi 

,z::i:aHoro rryHKTY Bll,[(IJieHa rrepIIIa ttayKoBa HOB113Ha IIJ;O,[(O B3a€M03B' 5I3KY Mi)!( 

xapaKTeplICTlIKOIO cepe,r:i:OBlIIIJ;a, BaKyyMMeTp11qH11M TlICKOM i KOHCTPYKU:iHHlIMll 

rrapaMeTpaMll 5IKOp5I-KJiarraHa, IIJ;O YMO)I(JilIBJil0€ MO,[(eJIIOBaHH5I K1HeMaT11qH1IX 

xapaKTeplICTlIK pyxy IIOBiTp5I H ,[(lIHaMiqHoro 3YC1IJIJI5I Ha 5IKip-KnarraH. 

Y TpeTbOMY i qeTBepTOMY nyu_KTax 3a3HaqeHi pe3yJibTaTll TeopeT11qH11x 

,z::i:ocni,r:i:)I(eHb, IIJ;0 IIOBHiCTIO Bi,z::i:rroBi,z::i:ae TpeTiH 3a,z::i:aqi, OTp11MaHi pe3yJibTaTll 



. .. 
IIOKJrn,n:eHI B OCHOBY ,n:pyro1 HayKOBOl HOBH3HH m:o,n:o OTpttMaHml aHaJilTH"l!HOl 

3aJie)KHOCTi -Y:aCOBOl xapaKTepttCTHKH rrepeM1m:eHH5I 5IKOp5I-KJiarraHa 3a Moro 

LJ:HHaMl"l!HOro HaBaHTa)KeHH5I, 5IKa BCTaHOBJil0€ B3a€MO3B '5I30K MDK 

KOHCTPYKU:iHHHMH rrapaMeTpaMH 5IKOp5I-KJiarraHa, LJ:OTH"l!HHMH Harrpy)KeHH5IMH, 
. . 

IIIBHLJ:KlCTIO IIOTOKY IIOB1Tp5I, BaKyyMMeTpH-Y:HHM THCKOM, xapaKTepttCTHKOIO 

cepe,n:oBttm:a, rrapaMeTpaMH erreKTpOMarHITY. 

Y n'HTOMy i IDOCTOMY nyHKTax BttpiIIIeHa -Y:eTBepTa 3a,n:aqa ,n:ocrri,n:)KeHb. 

TaK, OTpttMaHi piBH5IHH5I perpeci'i, 5IKi OIIHCYIOTb B3a€M03B'5I30K MbK CIIO)KHBaHOIO 

IIOTY)KHiCTIO IIHeBMOeJieKTpOMarHiTHOro rryJioCOKOJieKTOpa H iHTeHCHBHiCTIO 

MOJIOKOBi,n:,n:a-Y:i Ta qaCTOTOIO rryrrocau:i'i, crriBBi,n:HOIIIeHH5IM TaKTY ccaHH5I ,n:o TaKTY 

CTHCKY i1: BaKyyMMeTpttqHHM THCKOM. OKpiM U:bOro, OTpHMaHi piBH5IHH5I perpeci'i, 

5IK1 OIIHCYIOTb B3a€M03B' 5I3OK Mi)K BaKyyMMeTpttqHHM THCKOM B Mi)KCTiHKOBiH i 

rri,n:,n:ii1:Ko B ii1: KaMepax LJ:OlJibHHX CTaKaHIB -Y:aCTOTOIO rryrrocau:11, 

crriBBi,n:HOIIIeHH5IM TaKTY ccaHH5I ,n:o TaKTY CTHCKY H BaKyyMMeTpttqHHM THCKOM. 

JJ:aHHi IIYHKTH 3araJibHHX BHCHOBKiB CKJia,n:aIOTb TpeTIO, -Y:eTBepTy i rr'5ITY HayKoBy 

HOBH3HY m:o,n:o rro,n:anoIIIoro po3BHTKY KopeJI5IU:iHHHX 3aJie)KHOCTeH rroTy)KHOCTi 
. . 

CIIO)KHBaHH5I IIHeBMOeJieKTpOMarHlTHOro rryJioCOKOJieKTOpa, lHTeHCHBHOCTl 

MOJIOKOBi,n:,n:a-Y:i i BaKyyMMeTpttqHoro THCKY B rri,n:,n:iHKOBiH 1 Mi)KcTiHKOBiH 

KaMepax LJ:OlJibHOro CTaKaHa. 

CboMuii nyuKT BHPIIIIYE: rr' 5ITY 3a,n:aqy ,n:ocm,n:)KeHb, 5IKa BHCBITJieHa y 

rr'5ITOMY pO3LJ:1JI1 «EKOHOMiqHa ecpeKTHBHiCTb BHKOpttcTaHH5I 

IIHeBMOerreKTpOMarHiTHHM rryrroCOKOJieKTOpOM», i 3a3Haqa€, m:o po3paxyHKOBHH 

piqHHH eKOHOMiqHHH ecpeKT BlLJ: BIIpOBa,n:)KeHH5I LJ:OlJibHOro arrapaTa 3 

IIHeBMOeJieKTpOMarHITHHM rryJioCOKOJieKTOpOM Ha TBapttHHHU:bKiH cpepMi 3 

rrororriB '5IM 100 KopiB, 3aB,n:5IKH pocTy cepe,n:Hoo,n:o6oBoro Ha,n:010 Ha 8, 7 %, 

CTaHOBHTb 4 70293 rpH. 

Y ci IIYHKTH BHCHOBKiB rroriqHo BHIIJIHBaIOTb 13 pe3yJIOTaT1B ,n:ocJII,n:)KeHb, 
... 

rrpttBe,n:eHHX aBTOpOM y ,n:ttcepTau:11. 

3. IloBHOTa BUKJia,z:i:y pe3yJibTaTiB ,z:i:ucepTaQiI B ony6JiiKOB3HUX npaQHX 

OcHOBHi pe3yJioTaTH ,n:ttcepTau:iHHOl po60TH orry6rriKOBaHi B 12 HayKOBHX 

rrpaU:5IX, y TOMY "9:HCJii: 3 CTaTTi y HayKOBO rrepio,n:H-Y:HHX BH,n:aHH5IX iHIIIHX ,n:ep)KaB, 

2 CTaTTi y HayKOBOMY cpaxOBOMY Btt,n:aHHi y Kpai'Htt; 7 MaTepianiB Te3 y 36ipHHKax 

,n:orroBi,n:eH Mi)KHapo,n:HHX HayKOBO-rrpaKTHqHHX KOH<pepeHU:iH ). 

HaBe,n:eHi rry6rriKau:i'i Bi,n:o6pa)Kal0Tb OCHOBHHH 3MiCT ,n:ttcepTau:i'i. 



4. HayKoBa H0BH3Ha o;:i:ep,KaHHX pe3yJihTaTIB Ta ix 3uaqeuuH )];JIH 

uayKH Ta BHp06HHU:TBa 

. . 
OTpHMaHi aHaJIITifqH] 3a.Jie)l(H0CT1 IIIBH.ll:K0CTI II0T0KY II0B1Tp51 B 

Ml)l(CTlHH0MY rrpoCT0pl «51Klp-KnarraH, BHYTPlllIH51 II0BepXH51 Koprryca 

rryJII,COKOJieKTOpa» Ta .ll:OTifqHHX Harrpy)l(eHI,, 51Kl BCTaHOBJIIOIOTb B3aeM03B'5130K 

Ml)!( xapaKTe-pHCTHKOIO cepe,n:OBHII(a, BaKyyMMeTpHqHHM THCKOM 1 

KOHCTPYKIJ:iHHHMH rrapaMeTpaMH 5IKOp51-KJiarraHa, r.u;o YMO)l(JIHBJIIOe MO,n:eJIIOBaHH51 

KiHeMaTHqHHX xapaKTepHCTHK pyxy IIOBiTp51 H ,n:HHaMiqHoro 3YCHJIJI51 Ha 51Kip

KJiarraH. OTpHMaHi aHaniTHqHi 3aJie)l(HOCTi qacOBOl xapaKTepHCTHKH 'rrepeMir.u;eHH51 

5IKOp51-KJiarraHa 3a iioro .ll:HHaMJqHoro HaBaHTa)l(eHH51, 51Kl BCTaHOBJIIOIOTb 

B3aeM03B '5130K Mi)!( KOHCTµYKIJ;iHHHMH rrapaMeTµaMH 5IKOp51-KJiarraHa, ,n:OTifqHHMH 

Harrpy)l(eHH51MH, llIBH,n:KlCTIO IIOTOKY IIOB1Tp51, BaKyyMMeTpHqHHM THCKOM, 

xapaKTepHCTHK0IO cepe,n:0B11r.u;a, aMrrep-BHTKaMH eneKTpoMarmTy, r.u;o 

YMO)l(JIHBJIIOe MO,n:eJIIOBaHH51 qacOBOl xapaKTepHCTHKH rrepeMIII(eHH51 5IKOp51-

KJiarraHa Ta o6rpyHTyBaHH51 II0TY)l(H0CTI eneKTp0MarmTy 

IIHeBM0eJieKTp0MarHITH0ro IIYJibC0K0JieKT0pa. y ,n:oCK0Ha.JieH0 MeT0.ll:HKY 

,n:ocni,n:)l(eHH51 qac0BHX xapaKTepHCT1;iK pe)l(HMiB po60TH IIYJibC0K0JieKTaTopa Ha 

OCHOBI ,n:ttcpepeHuiaJibHOro BHBqeHH51 rrepexi,n:HHX rrpoueciB IIIJI51XOM 

BHCOKOqacTOTHOro CKaHyBaHH51 3MlHH BaKyyMMeTpHqHoro THCKy. 

3 BHK0pHCTaHH51M paUIOHaJibHHX KOHCTPYKUiHHO-TeXHOJioriqHHX 

rrapaMeTpiB po3po6neHO IIHeBMOeJieKTpOMarHiTHHH rryJibC0K0JieKT0p ,n:OIJibHOro 

arrapaTa, 5IKHH 3a6e3rreqye rri,n:BHII(eHH51 ecpeKTHBHOCTi MaIIIHHHoro ,n:oi'HH51, 

CTHMym01oq11 BH.ll:OIOBaHH51 Bi,n:rroBi,n:HO ,n:o cpi3ionorii' MOJIOKOBi,n:,n:aqi KOpOBH, 

po3po6neHa KOHCTPYKUi51 IIHeBMOeJieKTpOMarHiTHOro IIYJibC0K0JieKT0pa M0)l(e 

6yTH BHK0pHCTaHa 51K eneMeHTHa 6a3a .ll:Jl51 aBT0MaTH30BaHHX .ll:OlJibHHX CHCTeM. 

Pe3yJibTaTH ,n:ocni,n:)l(eHH51 rrepe,n:aHi TOB «MET AJIBOPKillOP» JlbBiBCbKOi' 

o6nacTi .ll:Jl51 po3po6JieHH51 TeXHOJioriqHoi' ,n:oKyMeHTauii' Ha BHr0T0BJieHH51 
. .. ... . 

,n:ocm,n:HOI rrapTll IIHeBM0eJieKTp0MarHlTH0ro IIYJibC0K0JieKT0pa. 

5. Ou;iuKa 3MicTy ;:i:ucepTau;ii, ri 3aBepmeuicTh y u;iJioMy 

.lJ:11cepTaUi51 CKJia,n:aeTbC51 3i BCTYIIY' 5 po3,n:iniB, BHCHOBKiB, CIIHCKY 
. . 

BHKOpHCTaHHX ,n:)l(epen 1 ,n:o,n:aTKIB. 

IToBHHH o6c51r ,n:11cepTauii' CKJia,n:ae 166 cTopiHoK, y To My q11cni 10 ,n:o,n:aTKiB 

Ha 52 CTopiHKax. O6c51r 0CH0BHoro TeJ(CTY ,n:HcepTauii' CTaH0BHTb 113 CTopiHOK, 



MiCTHTb 44 pHCYHKa, 1 7 Ta6JIHU:b. CrrncoK BHKOpHCTaHHX ,[()Kepen HapaxoBye 126 

HffllMeHyBaHb. 

Y BCTyni, Bi,[(IIOBi,[(HO ,[(O BHMOr, o6rpyHTOBaHO aKTYaJibHiCTb TeMH 

,[(HCepTaU:iMHOl po60TH, ccpopMyJioOBaHi MeTa H 3a,[(aqi ,[(OCJii,[()KeHb, rrpe,[(CTaBJieHO 
. . 

HayKoBy HOBH3HY 1 rrpaKTH"L{He 3HaqeHH51 O,[(ep)KaHHX pe3yJI0TaT1B HayKOBHX 

,[(OCJil,[()KeHb. 

Y nepmoMy p03.lJ:iJJi «AHani3 cyqacHoro po3BHTKY rrynocaTopiB ,[(OIJibHHX 

arrapaTiB» OTpHMaHi HacTyrrni pe3yJioTaTH. Y pe3yJioTaTi aHani3y BIIJIHBY 

KOHCTPYKU:iHHO-TeXHOJioriqHHX rrapaMerpiB rryJioCaTopiB M rryJioCOKOJieKTOpiB 

,[(OlJibHHX arrapaTiB Ha rrpou:ec MOJIOKOBi,[(,[(aqi KOpOBH BCTaHOBJieHo, mo ,[(OCi 

Bi,[(cyTHiil E:,[(HHHH anropHTM po6on.r, 51KHH 611 3a6e3rreq11B a,[(eKBaTHY peaKu:i10 

MOJIOKOBH,[(iJieHH51 KOpOBH Ha pe)KHMHi 3MiHH B po6oTi rryJioCOKOJieKTOpa, rrpH 
. . . . 

U:bOMY OCHOBHHM rrapaMeTpOM 3aJIHIIIaE:TbC51 IHTeHCHBHICTb MOJIOKOBI,[(,[(aq1. 

AHani3 1cHy10q11x KOHCTpyKu:ii1: rrynocoKoJieKToprn Ta rrynocaTopiB 

,[(OlJibHHX arrapaTiB IIOKa3aB, mo BHKOpHCTaHH51 eJieKTpoMarHiTHOro rrpHBO,[(y 
... 

HeIIp51M01 ,[(11 Be,[(e ,[(O CIIOTBOpeHH51 Kepy10qoro IIHeBMaTH"L{HOro CHrHany, 

MlHIMaJibHY IIOTY)KHICTb rrpHBO,[(y KJiarraHa 3a6e3rreqye MiHiMaJibHHH ,[(iaMeTp 

rreperrycKHOro OTBopy' ,[(HHaMil:{HiCTb po6oTH CHCTeMH rrepeMHKaHH51 TaKTlB 

rrynocaTopa 3a6e3rreqyeTbC51 Harrpyro10 )KHBJieHH51 eneKTpOHHoro 6noKy 

rrynocaTopa ,[(O 24 B. 

AHani3 HayKOBHX rrpau:o 3 Teopii' po6oTH rryJioCaTopiB H rryJioCOKOJieKTOpiB 

,[(OlJibHHX arrapaTiB IIOKa3aB, mo OCHOBHHMH rrapaMeTpaMH, 51Ki ,[(OCJii,[()KYIOTbC51 E: 

BTpaTH THCKY, IIIBH,[(KiCTb MOJIOKOBi,[(,[(aqi qacTOTa rrynocau:ii1: B 3aJie)KHOCTi Bi,[( 

KOHCTPYKU:iHHHX rrapaMeTpiB Ta TeXHOJioriqHHX pe)KHMiB MaIIIHHHoro ,[(01HH51. 

Y .lJ:pyroMy p03)];iJJi «TeopeTH"L{Hi ,[(OCJii,[()KeHH51 IIHeBMOeJieKTpoMarHiTHoro 

rryJioCOKOJieKTOpa ,[(OlJibHOro arrapaTa» po3po6JieHO CTPYKTypHo-cpyHKU:iOHaJibtty 

cxeMy IIHeBMOeJieKTpoMarHITHOro rry JibCOKOJieKTOpa, mo pean13ye 

yHeMO)KJIHBJieHH51 CHJIOBoro HaBaHTa)KeHH51 ,[(iHKOBOl ryMH Ha ,[(iHKY MeTO,[(OM 

ypiBHOBa)KeHH51 THCKiB B Mi)KCTiHKOBiH i rri,[(,[(iHKOBiH KaMepax ,[(OlJibHHX CTaKaHiB. 

OTpHMaHO aHaJiiTH"L{Hi 3aJie)KHOCTi ,[(JI51 MO,[(eJIIOBaHH51 IIIBH,[(KOCTi IIOTOKY 
. . . . . . 

IIOB1Tp51 B Ml)K CTIHHOMY rrpOCTOpl «51Klp-KnarraH - BHYTP1IIIH51 IIOBepXH51 Koprryca 

rryJioCOKOJieKTOpa» Ta ,[(OTH"L{HHX Harrpy)KeHb, 51Kl BCTaHOBJIIOIOTb B3aE:M03B' 5130K 

MDI< xapaKTepHCTHKOIO cepe,[(0B11ma, BaKyyMMeTpH"L{HHM THCKOM 

KOHCTPYKU:iHHHMH rrapaMeTpaMH 51KOp51-KJiarraHa, mo YMO)KJIHBJIIOE: MO,[(eJIIOBaHH51 

KiHeMaTH"L{HHX xapaKTepHCTHK pyxy IIOBiTp51 H ,[(ii' ,[(HHaMil:{HOro 3YCHJIJI51 Ha 51Kip

KJiarraH. 



OTpHMaHO amUiiTw-rny 3aJie)KHiCTb ,[(JUI BH3Ha"G:eHH51 MarHiTopyIIIiHHOl CHJIH 

erreKTpOMarHiTy B pe)KHMi YTPHMaHH51 51K0p51-KJiarraHa B IIOJIO)KeHHi ,[(JI51 TaKTY 
. . . . 

ccaHH51 Ta B M0MeHT II1,[(H51TT51 51K0p51-KJiaIIaHa y TaKTl CTHCKY B 3aJie)KH0CT1 Bl,[( 

TeXHOJiori"G:HHX xapaKTepHCTHK i KOHCTPYKU:iHHHX rrapaMeTpiB rryrroC0K0JieKT0pa. 

AHarri3 TeopeTH"l!HHX ,[(0CJil,[()KeHb II0Ka3aB, rn:o 3aJie)KHiCTb TpHBaJIOCTi 

II1,[(HlMaHH51 51K0p51-KrrarraHa 3a rrepexo,n:y IIHeBM0eJieTp0MarHITH0ro 

rryrrocoKorreKTopa BI,[( TaKTY «CTHCKY» .no TaKTY «ccaHH51» e HerriHiHHOIO 

xapaKTepHCTHK0IO ( 3i 36irrhIIIeHH51M MarHiTopyIIIiHHOl CHJIH erreKTp0Marmzy 

TpHBaJiiCTb -qacy rri,nHiMaHH51 51K0p51-KJiarraHa 3MeHIIIY€TbC51). 

Y TpeTbOMY p03JJ,iJii «IlporpaMa MeT0,[(HKa eKcrrepttMeHTaJibHHX 

,[(0CJil,[()KeHb IIHeBM0eJieKTp0MarHITH0ro rryrroC0K0JieKT0pa ,[(OlJibHOro arrapaTa» 

0IIHCaH0 rrporpaMy ,[(0CJil,[()KeHb, HaBe,[(eH0 0IIHC po3po6rreHoro 

IIHeBMOerreKTpOMarHiTHoro rryrroC0K0JieKT0pa Ta rra6opaTOpHoro CTeH,n:y ,[(JI51 

eKcrrepttMeHTaJibHHX ,[(0CJil,[()KeHb, rrpe,n:cTaBJieH0 MeT0,[(HKH eKcrrepttMeHTaJibHHX 

,[(0CJil,[()KeHb II0TY)KH0CTI IIHeBM0eJieKTp0MarHlTH0ro rryrroC0K0JieKT0pa, 
. . . .. 
IHTeHCHBH0CTl M0JI0K0Bl,[(,[(a"G:l I BaKyyMMeTpH"G:Horo THCKY ,[(OlJibH0ro CTaKatty. 

Y qeTBepTOMY p03JJ,iJii «Pe3yJioTaTH eKcrrepttMeHTaJibHHX ,[(0CJil,[()KeHb 

IIHeBM0eJieKTp0MarHITH0ro rryrroC0K0JieKT0pa ,[(OlJibHOro arrapaTa» rrpHBe,[(eH0 
. . . .. . 

aHaJII3 pe3yJioTaTIB eKcrrepttMeHTaJibHHX ,[(0CJil,[()KeHb CII0)KHBaHOl II0TY)KH0CTl 

IIHeBMoerreKTp0MarHITHHM rryrroC0K0JieKT0p0M. 

BcTaHOBJieHo, rn:o 3i 3MeHIIIeHH51M "9:aCT0TH rryrrocau:ii' Ta 36iJihllieHH51M 

BaKyyMMeTpH"llH0ro THCKY B rri,n:,n:iHKOBiH KaMep1 ,[(0IJibHHX CTaKaHlB 

iHTeHCHBHiCTb MOJIOKOBi,n:,n:aqi 3p0CTa€. CrriBBi,[(HOIIIeHH51 MDK TaKTaMH 
. . . . 

rryrroC0K0JieKT0pa Ha IHTeHCHBHlCTb M0JI0K0Bl,[(,[(aq1 BIIJIHBa€ He3HaqHo. 

O6rpyHTOBaHi pau:ioHaJihHi ,[(IaIIa30HH pe)KHMIB po60TH 

IIHeBMOeJieKTpOMarHiTHOro rryrroC0K0JieKT0pa: "llaCT0Ta rryrrocau:ii' Bi,[( 0,67 ru: ,[(0 

1,33 ru: 3a BaKyyMMeTpHqHoro THCKY B rri,n:,n:iHKOBiH KaMepi ,[(OlJibHHX CTaKaHiB 

Bi,n: 37 Klla, crriBBi,n:H01rreHH5I TaKTY ccaHH51 .no TaKTY CTHCKY B Me)Kax Bi,n: 1,5 .no 

2,33. 

Y n'HTOMY p03JJ,iJii «EKOHOMi"G:Ha ecpeKTHBHiCTb BHK0pHCTaHH51 
. . 

IIHeBM0erreKTp0MarHITH0ro rryrroC0K0JieKT0pa» HaBe,n:eH0 MeT0,[(HKY I pe3yJioTaTH 

BHpo6HH"9:0l rrepeBipKH IIHeBMOeJieKTpoMarHiTHoro IIYJibC0K0JieKT0pa. IlpoBe,[(eHO 

po3paxyH0K eKOHOMi"G:HOl ecpeKTHBHOCTi BHK0pHCTaHH51 ,[(OlJibHOro arrapaTa 3 

IIHeBM0erreKTp0MarHITHHM rryrroC0K0JieKT0p0M. 



6. BiACYTHiCTh nopyrnettHSI aKaAeMiquoi A06poqecuocTi 

3a pe3yJioTaTaMM aHani3y ,n:McepTau:ii', rry6niKau:iii aBTopa Ta ,n:oKyMeHTiB, 

r.u:o 3acBi,n:qy10Tb rrepeBipKy CT0C0BH0 rrnariaTy Ha OCHOBi Bi,n:KpMTMX iHTepHeT

pecypciB, 03HaK aKa,n:eMiqHoro rnrnriaTy He BmrnneHo. Y TeKcTi ,n:ttcepTau:ii' 

3,n:06yBaqeM 3aCT0C0BaH0 II0CMJiaHH5I Ha HayKoBi rry6niKau:ii' .SIK BJiacHi, Ta i iHIIIMX 

aBTOpiB. EneMeHTiB cpaJibCMCpiKau:ii' q11 cpa6pMKau:ii' TeKCTY y po6oTi TaK0)I( He 

Bl15IBJieH0. U:e ,n:ae MO)I(JIMBiCTb 3po6MTl1 BHCH0B0K rrpo Bi,n:cyTHiCTb rropyrneHb 

aKa,n:eMiqHoi' ,n:o6poqecHocTi y ,n:11cepTau:ii' ITeTPa 5IIIYHCbKOrO. 

6. OcHOBHi 3ayBa,KeHHSI AO AHCepTauJi 

1. y rreprnoMy 3aB,n:aHHi cni,n: 6yno K0HKpeTM3yBaTM «eJieMeHTM 

MaTeMaTJ1qHMX 3aJie)I(HOCTeH» q:>yHKU:ioHyBaHH5I rryJioCaTopiB ll rryJihCOKOJieKTOpiB 

,n:oi'JihHoro arrapaTy. 

2. y TpeTb0MY 3aB,n:aHHI IIOTpe6ye II05ICHeHH.SI Heo6xi,n:HiCTb 

06 tpyHTyBaHH.SI II0TY)I(H0CTl eneKTpoMarmTy IIHeBM0eJieTp0MarHITH0ro 

rryJihCOKOJieKTOpa TeopeT11qHMM IIIJI5IXOM. 

3. y r.u:o Heo6xi,n:Ho 
. . 

«eKcrrepMMeHTaJibH0 ,n:ocm,n:MTl1 II0TY)I(HlCTb CII0)I(l1BaHH5I 

IIHeBMOeJieKTpOMarHiTHMM IIYJibC0K0JieKT0p0M». ,n:ou:iJibHO 6yno 6 B pe3yJioTaTax 

eKcrrepHMeHTaJibHMX ,n:ocm,n:)I(eHb BH3HaqMTM ,n:MHaMlKY 

eKcrrnyaTau:ii' rryJihC0K0JieKT0pa. 

·-· . . 11 3MIHM m,n: qac 

4. y rrpaKTHqHiH H0BM3Hl BKa3aH0, r.u:o «3 BMKOpHCTaHH.SIM 

pau:1 OHaJibHHX KOHCTpyKu:iiiHo-TexHonoriqHnx rrapaMeTPIB po3po6neHo 

IIHeBMOeJieKTpoMarHiTHl1ll rryJioC0K0JieKT0p ,n:oi'JibHOro arrapaTa, 5IKHH 3a6e3rreqye 

rri,n:BMI.UeHH5I ecpeKTMBHOCTi MaIIIMHHOro ,n:OIHH.SI, CTI1Mymo10q11 BH.D:OlOBaHH.SI 

Bi,n:rroBi,n:Ho ,n:o cpi3ionorii' MOJIOKOBi,n:,n:aqi K0p0BM ... ». O,n:HaK y po6oTi HeMae 

rropiBH5IHH5I KpMBOl MOJIOKOBi,n:,n:a-qi rrp11 BHKOp11CTaHHi 6a3oBoro i po3po6JieHoro 

rryJioC0K0JieKT0pa. 

5. Y po3,n:ini « 1.2 AHani3 KOHCTPYKU:iii rrHeBMoeneKTPOMarHiTHMX 
. . . . 

rryJioCaTOpIB Ta cyM1r.u:eHI1X IIYJihCOKOJieTOpIB» MaJIO yBarH rrpH,n:IJieHO CHCTeMaM 
. . 

KepyBaHH.SI IIHeBMOeJieKTpOMarHITHHMM rryJioCaTopaMM 1 IIYJibCOKOJieKTOpaMH 

3aKop,n:oHHoro BMpo6HMU:TBa (HarrpHKJia,n: GEA Metatron P21/S21 ). TaKO)I( B 

U:b0MY p03,IJ:IJI1 HaBe,n:eHi JIMIIIe KOHCTPYKU:ii' BI.D:0Moro o6na,n:HaHH5I i He 

rrpHB0,IJ:MTbC.SI KpHTJ1qHJ1ll aHani3 i'x rrepeBar i He,IJ:0JilKIB. 



6. y po3,n:ini « 1.4 AHaJii3 TeopenfqHHX LJ:OCJil,Il)KeHb)) He HaBe,n:eHO 

KpHTHqHHH aHani3 ,n:ocni,n:)KeHb im1rnx HayKOBU:iB i3 3a3HaqeHH.HM cna6KHX JiaHOK 

B TeopeTHqHHX po3paxyHKax. 

7. ,n:o 6araTbOX cpopMyJI He Ha,n:aHO po3 '5ICHeHH5I, iu:o.n:o cpi311qHJ,IX 

BeJrnq11H Ta IX OLJ:HHHU:b BHMipy. U:e ,n:y)Ke ycKJia,n:moe aHaJI13 TeopeTHqHHX 

,n:ocm,n:)KeHb. 

8. y piBHOCTi (2.11) 3 o,n:Horo 6oKy CTOlTb HeCKiHqeHHO MaJia.BeJrnq11Ha 

dr, a 3 iHIIIoro KiHU:eBa BeJI11q11Ha F 8. IlpaBHJibHO dF 8. TaKe caMe 3ayBa)KeHH5I 

iu:o.n:o cpopMyn11 (2.12) 

9. BHHHKaC cyMHiB, iu:o.n:o rrpaBHJibHOCTi rro6y,n:OBH rpatpiKa cpyHKU:ii" 

(2.21) Ha pHC. 2.10. y piBH5IHHi MiCT5ITbC5I qJieHH r 2 i ln(R51/r). Koecpiu:ieHTH, 5IKi 

CT05ITb rrpH HHX BpaxoByIOqJ,I rrpHBe,n:eHi ,n:aHi € II03HTHBHHMH. To,n:i riJIKH 

rrapa60JIH IIOBHHHi 6yTH HarrpaBJieHi Bropy, a Ha pHC. 2.10 BOHH HarrpaBJieHi ,Il:0 

HH3y. 

10. IloTpe6ye II05ICHeHH5I rro,n:aJibIIIe BHKOpHCTaHH5I OTpHMaHOl cpopMyJIH 

LJ:OTHqHJ,IX Harrpy)KeHb (2.31 ). 

11. Y piBH5IHHi (2.43) BKa3aHO « ... smg ... ». Y 6araTbOX BHrra,n:Kax He 

HaBe,n:eHO p03IIIHqlpOBKY cpi311qHJ,IX BeJI11q11H. Ha,n:a:0:Te II05ICHeHH5I iu:o.n:o U:bOro 

3arr11cy. 

12. y TpeTbOMY po3,n:ini cni.n: 6yno ,n:eTaJibHO p03KpHTH eJieMeHTH 

na6opaTOpHOl ycTaHOBKH 13 3a3HaqeHH5IM MapoK BHp06HHKiB. JJ:JI5I 

BHMipIOBaJibHOro o6na,n:HaHH5I Heo6xi,n:Ho BKa3yBaTH IIOXH6KH BHMipIOBaHH5I a6o 

KJiac TOqHOCTI rrp11na,n:y. 

13. B eKcrrepHMeHTaJibHHX ,n:ocm,n:)KeHH5IX BHKOpHCTOBYBaJIHC5I 

IIOBHocpaKTOpHi TpboxpiBHeBi IIJiaHH. IlpOIIIY Ha,n;aTH o6rpyHryBaHH5I iu:o.n:o 

TaKoro BH6opy. 

14. Y TpeTbOMY po3,n:1m 6araTo yBar11 rrpH,n:IJieHO 

3araJibHOIIpHHH5ITHM cpopMyJiaM CTaTHCTHqHoi" o6po6KH ,n:aHHX. JJ:ocTaTHbO 6yno 
. . . 

BKa3aTH BlLJ:IIOBl.Zl:HY JIITepaTypy. 

15. y qeTBepTOMY po3,n:ini aBTOp OIITHMi3ye 3HaqeHH5I qacTOTH rrynocau:i:0: 

Il Ta crriBBi,n:HOIIIeHH5I Mi)K TaKTaMH t/T 3a paxyHOK MiHiMi3au:ii" CIIO)KHBaHOl 

IIOTY)KHOCTi IIHeBMOeJieKTpOMarHiTHOro IIYJibCOKOJieKTOpa. MaKCHMaJibHe 

3HaqeHH5I rroTy)KHOCTi rrp11 U:bOMY CKJia,n:ae 7,4 BT, a MiHiMaJibHe 1, 75 BT. To6To 

MH oTpHMyeMo eKOHOMiIO y po3Mipi 5,65 BT. JJ:nH ,n:oi"JibHoi" ycTaHOBKH i3 32 

,n:oi"JibHHMH arrapaTaMH eKoHoMi5I CKJia,n:ae 180,8 BT. BpaxoByIOq11 3aranbHY 

rroTy)I(HiCTb ,n:oi"JibHOI ycTaHOBKH i3 32 ,n:oi"JibHHMH arrapaTaMH - 55 KBT, TO 

eKOHOMi5I LJ:JI5I BCiei" LJ:OlJibHOl ycTaHOBKH CKJia,n:ae 0,3 %. ToMy BHHHKae IIHTaHH5I: 



~uI Heo6xi,n:Ho 6yno rrp0B0LJ:HTH rro,n:i6Hy 0IITHM13au;no 3a paxyH0K 3M1HH 

Ba)KJIHBHX rrapaMeTpiB (1-1aCTOTH rrym,cau:iH n Ta crriBBi,n:HOIIIeHH5I Mi)K TaKTaMH 

t/T), 51Ki ,n:y)Ke CHJihH0 BIIJIHBaIOTb Ha 5IKiCTh i KiJihKiCTb 0TpHMaHoro M0JI0Ka Ta 

3,n:OpOB' 51 TBapHHH? 

16. He 3po3yMino, 1.JH rrp0B0LJ:HJI0C5I rri,n: 1.Jac BHpo6HH1.JOl rrepeBipKH 

rropiBH5IHH5I po3po6JieHoro IIHeBMOeJieKTPOMarHiTHOro rryJihC0K0JieKT0pa j3 

Mi)KHapo,n:HHMH -' cTaH,n:apTaMH ISO 3918, ISO 5707, ISO 6690? 5IKII(O TaK, TO 

,n:ou;iJihHO 6yno Ha,n:aTH u:i ,n:aHi i LJ:0BeCTH, Il(0 po3po6Ka Bi,n:rroBi,n:ac Mi)KHapo,n:HHM 

CTaH,n:apTaM. 

Bi,n:Mil.JeHi 3ayBa)KeHH5I He 3HH)KYI0Tb HayKOBOl Ta rrpaKTHl.JHOl u;iHHOCTi 

,n:HcepTau;i'i i He BIIJIHBaIOTb Ha II03HTHBHY ou;iHKY po60TH B u:inoMy. 3a o6c5IrOM i 

3MiCTOM ,n:HcepTau;i5I Bi,n:rroBi,n:ac BHMoraM MOH YKpa'iHH, 51Ki rrpe,n:'5IBJI5IIOThC5I ,n:o 

,n:HcepTau;iii Ha 3,n:06yTT5I OCBiTHhO-HayKOBOro CTyrreH5I LJ:0KT0pa cpinococpi'i. 

BIICHOBOK 

,[(HcepTau;i5I «O6rpyttTyBaHHSI KOHCTPYKQiiitto-TexHoJioriqttux 

napaMeTpIB nHeBMOeJieKTpOMarttiTHoro nyJihC0K0JieKT0pa no'iJihHOro 

ana pa Ta» € 3aBepIIIeH0IO HayKOBO-,n:ocni,n:HOIO po60TOIO, y 51Kiii p03B' 513aHa 

K0HKpeTHa HayKoBa 3a,n:a1-1a m,n:BHII(eHH5I ecpeKTHBHOCTi po60TH ,n:o'iJibHOl 

ycTaH0BKH, Il(0 Mac Ba)KJIHBe 3Hal.JeHH5I LJ:JI5I rany31 3HaHb 13 MexaHil.JHa 

iH)KeHepi5I, Bi,n:rroBi,n:ac BHMoraM HaKa3y MOH YKpa'iHH N2 40 Bi,n: 12.01.2017 

N2 40 «ITpo 3aTBep,n:)KeHH5I BHMor ,n:o ocpopMneHH5I ,n:HcepTau;i'i», BHMoraM 

rrocTaH0BH KM Y Kpa'iHH Bi,n: 6 6epe3H5I 2019 p. N2 167 «ITpo rrpHcy,n:)KeHH5I 

cTyrreH5I ,n:oKTopa cpinococpi'i», a i"i aBTop 51IJyHChKIIH IleTpo IleTposuq 

3acnyroByc rrpHcymKeHH5I iioMy cTyneHSI noKTopa <j>iJioco<j>i'i (PhD) 3a 

cneQiaJihtticno 133 «raJiy3ese Mamutto6ynysattHH» ( 13 «MexaHi1-1Ha 

iH)KeHepi5I» ). 

, 

Ocpiu:iiim1_w ortoBeHT) ✓--., 
I . . • :... '-,\ '"" • 

LJ:0KT0P r eXHLl.JHM HayK, CTapIIIHH ,n:ocm,n:HHK, 

,n:HpeK;op IHCTHTYTY oJiilf#HX KYJihTYP 

Hau;io\ianof!o'i aKa,n;e,i:'i arapHHX HayK YKpa'iHH Eno 1.JHH AnI €B 


