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CBIQEPCBKWUW Anamoniti Togbinitioguy, kaHdudam mexHi4HUX Hayk, GoyeHm,
4ysieH-kopecrioHoeHm AbB Ykpainu

Haponuscst 7 xBitHs 1962 B M. bepanuiB YKutomupcbkoi
obJacrTi.

B 1984 p. 3akinuuB KuiBchkuil iHxeHepHO-OyniBeTbHUN
IHCTUTYT 3a chemianbHICTIO "byaiBenbHI, AOPOXXKHI MAIIWHH 1
obomagnannsa”. Ilicms 3akiHueHHS By3y OyB HampaBiIeHMH Ha
KUiBCbKUH 3aBoJ "'Bynnopmamn”, me mpairoBaB Ha 1mocaji MaicTpa
MEXaHIYHOTO IeXy, a 3roJIOM Ha4YallbHUKOM  BiJIIJICHHS
rigpaBmuHux mmHAPiB. 3 1986 mo 1988 poku — ciykuB y JiaBax
PagstHCcbKOT ApMii Ha mocajii 3aMiCHIKA KOMaHAUpa MEXaHi130BaHO1
Ta aBTOMOOUTHHOI potu. Y 1988 pomi apemoOimizyBaBcs 1
MOBEPHYBCS JI0 BY3y Ha TOCAaay MOJIOAIIOTO HAyKOBOTO
cniBpoOiTHUKA HayKoBO-nocaiaHoro cektopy KIBI. 3 1992 poky —
acHCTeHT Kadeapu eKcIuTyaralii i peMOHTY Oy/iBEeIbHHUX MAaIluH
KIBL. ¥V 1999 poui 3axucTuB KaHAUAATCHKY AucepTaiiito. 3 2000
poky — noneHt kapeapu MOTIL.

ABTOpOM BUJaHO 22 HayKoBi po6otu Ta 11 MeTromuyHuX
pab.

OcHo6HI HanpaMKu HAYK080i OislbHOCMI: JTOCIIIKCHHS
MallliH JUIS YOIUTBHEHHS IPYHTIB Ta OyIiBeIbHHX CyMIIIeH,
ONTHUMI3AIlS  TiIAPONPHUBOJHOTO  MEXaHI3My  MallMH UL

YIIUTBHEHHS TPYHTY

BUBYEHHA TA BINPOBAOXEHHA CYHYACHUX TAPABJTIYHUX
BIBPALIMHUX CUCTEM Y BAPOBHUYNIA NPOLEC - LUNAX OO
CTBOPEHHA YHIBEPCAJIbHUX CAMO AQJAINTOBAHUX
BUCOKOMNPOAOYKTUBHUX BIBPOYLUIJTIbHIOBAYIB

AHai3 KOHCTPYKIIN Ta XapaKTepUCTUK MAIIMH JUIs YILIJIbHEHHS IPYHTIB Ta OyI1BEIbHUX
cyMmiliel J103BOJIsi€ 3pOOMTH HACTYNHI BUCHOBKM: 3 TOKpalleHHSIM Moaudikamiii Ta
BUKOPHUCTAHHSM HOBHUX KOHCTPYKIIH 171€ TEHAEHLIs 10 30UIbIIEHHS KIJIBKOCTI KOJIMBAJIILHUX Mac
y TIPUHIMIIOBUX CXeMaXx, JI0 peaizauii 6e3BiApUBHIX, KOMOIHOBAaHHMX, 3MIHHUX Yy 4acl peKUMiB
PyXy poOOYMX OpTaHiB, 3aCTOCYBaHHS T'JIPOMEXaHIYHOTO Ta TiPaBIIYHOTO MPUBO/IIB, OCOOIUBO
JUIA HaBICHUX Ta TMPHUYINHUX YIIUIbHIOBauiB. ChOromHi ocobiauBa yBara MpHIUISIETHCS
CTBOPEHHIO BUCOKOIIPOAYKTUBHUX €HEPro30epirarounx MalliH Ha OCHOBI HOBHX, IIPOTPECUBHHUX
po3po0ok. OCHOBHOIO 1/1€€10 TBOPYOTO MiAXOY Y BCIX Cy4aCHUX PO3poOKax OyIio 1 3aJIUIIAEThCs
BU3HAUEHHSI TEXHIKO-€KOHOMIYHMX IapaMeTpiB BUXOASYM 13 MaKCHMaJbHOTO BUKOPHUCTaHHS
NOTY)KHOCTI 0a30BOi MaIIMHU 3 YypaxyBaHHSAM yMOB B3aeMojii poOodoro opraHa 3
VIIUTBHIOIOUHUM CEPETOBHUIIIEM.

TeopeTuuHi AOCHIPKEHHS Ta HAyKOBUH TOIIYK BEAYTbCA Yy HANPSMKY MOKJIHMBOCTI
peainizaiii Oe3BIAPUBHUX BiOpauiiHUX, Moyl (a3HUX, BIOPOTpaMOyrOUMX Ta KOMOIHOBaHHX
METOIB YIIIIFHEHHS OJHIE€I0 OKPEMO B35TOI0, (DAKTUYHO YHIBEpPCATbHOIO ycTaHOBKOW. CydacHi
MalMHA 3 Je0alaHCHUM,  eKCIEHTPUKOBHM,  OITYHKOBHM,  KPHBOUIMITHO-IIATYHHHM
BiOp030ymKyBadaMu He MiAXOISATh JUIsl BUPIIICHHS Ii€1 CKJIaTHOI MEPCIEeKTUBHOI 3aa4l HaBiTh
TEOPETUYHO BHACIIJOK OOMEXEHHS (PYHKIIOHATbHUX Ta KOHCTPYKTHUBHUX MOKJIMBOCTEH, a
caMe: He JIOMYCKAlOTh OJHOYACHOI 3MiHM YaCTOTH Ta CTATUYHOI'O MOMEHTY BiOpYHOUOro Oprany
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B pO0O0OYOMY pPEeKUMI; 11 KOHKPETHUX YCTAaHOBOK MArOTh BY3bKHiA fiana3oH epexkTuBHUX AXY 3
touku 30py KKJI sik BUKOpUCTaHHS MOTY)KHOCTI 0a30BOi MaIMHM, TakK 1 €pEeKTUBHOI mepeaadi
EHEprii yIIiITbHIOBAHOMY CEPEIOBHIILY.

Ha BimMiHy icHYyIOYMM CTBOpPIOBaHI 0arato MacHi KOHCTPYKIIi 3 TIAPONPHUBOJAOM Y
BUIJISAJII HABICHOTO 200 MPUYIMHOTO OOJaJHAHHS MOXYTh OyTH MO30aBJCHI IHUX HEIONIKIB, a
TaKOX MalOTh NPUHIMIIOBY MOXXJIMBICTH 10 3MEHIICHHS MacH YIIUTHHIOIOYOTO MEXaHIi3My IpH
MaKCHMaJIbHOMY BUKOPHUCTAaHHI TIOTYKHOCT1 0230BOT MaIlIMHU.

Tomy cworogui mpu po3poOlli TOTO YM IHIIOTO 3pa3ka TPaMOIBKH BHUOHPAETHCS Ta
KOHCTPYKTUBHA CXE€Ma MAallWHH, SKa J03BOJSIE MaKCHMMAaJlbHO BHKOPUCTATH TEPEBAru SK
KOHKPETHO 3aJIJaHOTO IIPHUBOJY, TaK 1 BiIOpo30OymKkyBaua. . Hemomiku, mputamaHHi iM, 3BOJATHCS
JI0 MiHIMYMY 3a paxyHOK peajizailii HaiOIbIll ONTUMAaTBHUX PEKUMIB KOJUBAHb, TA OOMEKEHHS
YMOB BUKOPUCTAHHSI.

Ha xadenpi MOTII Ha mpoTs3i OCTaHHIX POKIB Oymd CTBOpEHI TPH YCTAHOBKH 3
rigponpuBogoM. [lepmoro Oyna TpamOiBKa 3 TiIpOMEXaHIYHUM IPUBOJOM Ta AcOaTaHCHUM
BiOpO30ymKyBaueMm.
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Puc.1. HagicHa rizpomexaHiuHa TpaM0OiBKa 3 fie0ataHCHUM BiOp030ymKyBaueM

[InaBHe perynoBaHHS 4acTOT B Hil 31 ICHIOBAJIOCH 3a JJONIOMOTOIO JIPOCENsl KEpYBaHHH,
ane O0yno ooMexene yactoToro 20 I'ty 1 mpu ii 3MEHIIEHHI MPUBOIUIO JI0 3HAYHOTO 3HUKEHHS
KOHTAKTHOTO THUCKY MiJ{ YUIUIBHIOIOUYOIO IIMTOK Ta 3HIKEHHSIM Koe(illieHTa KOPUCHOI Mii
BUKOPUCTAHHS TOTY>KHOCTI 0a30Boi mammHu. Ha 1ii moxmeni Oyna JOBeIeHa MOXKIIUBICTH
11aBHOI 3MiHM AUX yCTaHOBKH.

Ha npyromy eram Oyna crBopeHa TpamOiBka 3 aBTOKoiMBaJIbHUM ['BM, 31 3BOopoTHO-
MOCTYNAJIbHUM PYXOM 30JIOTHHKA.
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Puc.2. HaBicHa Tpamb6iBKa 3 aBTOKONMBaJIbHUM [ BM
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B Hiii peanizyBaBcsi aBTOKOJIMBAIbHUAN BIOPOYAapHUH pPEKUM 3 MOXKIIUBICTIO YIIPABIIiHHS
MaKCUMaJIbHOIO YaCTOTOI0 KOJMBaHb. HemomikoM 11i€i ycTaHOBKH OyJI0 OOMEXEHHS IO 4acTOTI
komuBaHb (= 16 I'm), ske 3anexano BiJ XapaKTEPUCTUK 30JI0THUKA, MPYKHOTO EJIEMEHTY
3BOPOTHOTO 3B’SI3KY, TUCKY Y TipOCHCTeMi Ta Iojadi Hacocy. Y TOPIBHSHHI 3 MONEPEIHBOIO
YCTaHOBKOIO B TpamOiBLi 3’ IBUJIACh MOXKJIMBICTD IPUMYCOBO 3MiHIOBATH aMIUTITYyJHO-4aCTOTHY
xapaktepucTuky cucremu ©Oe3 3meHmeHHs KK/ rimpasmiunHoro mnpuBoxy. OCHOBHUMH ii
HE/I0JIIKaMy OYJU: CKJIaJHICTh BUTOTOBJICHHS Ta HANAIITYBAaHHS TiAPOPO3MOAUTFHHUKA, 8 TAKOXK
BY3bKHMH Jiama3oH pobOoumx dacTtoT. JIjisi yCyHEHHs HEOJIKiB, BHSBICHUX B TIPOIECI
JOCTIKeHb, OyJia CTBOpEHa MOJENb BiOpoynapHOi TpaMOiBKM Ha OCHOBI monepeansoi, 3 'BM
MYyJIbCATOPHOTO THITY 3 POTAI[IHUM TiAPOPO3NOAIIBHUKOM MPUMYCOBOT Aii.
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Puc.3. TpambiBka 3 'BM nynbscaropHoro Tuiy

CTtBOpeHi KOHCTPYKIIil TpaMOiBOK, A0 pedi 3aXHIIEHI aBTOPCHKUM CBiJJOLITBOM, BIPUTYI
HaOIM3WINCh JI0 CaMOaJalNTOBAaHUX CHCTEM 1 J03BOJIAIOTH IUIABHO 1 LIBUJAKO  3MIHIOBATH
aMILUTITYIHO-4YaCTOTHI XapaKTePUCTHKH POOOYOro OpraHy MAallWHU Ta JWHAMIYHUN THUCK TiX
TpaMOYIOYOIO TUIMTOO B MIPOLEC] YIIIBHEHHS 0 Hanepesa 3aaHoOMYy 3aKOHY, a00 B 3aJI€KHOCTI
B1JI CTYIIEHS IIUILHOCTI Oy/11BEIBHOI CyMIIIIL.

Peanizanisg BuIe MepeNideHUX IMepeBar cTaja MOKIJIMBOIO JIMIIE 3aBISKH TITMOOKUM
TEOPETUYHHUM JIOCIHIJDKEHHSIM Yy JlaHlid 00sacTi Ta yCHilIHIM po3poOIi cTpaTeridyHoi KOHLEMI:
BiJl HAKOMHMYEHHS (YHIaMEHTAIBHUX JOCIITHUX MaTepiaiB A0 HOBOI KOHCTPYKTHUBHOI CXEMHU 1
Bl HEl J0 peai3alii NPOTPECUBHUX PEXKHUMIB YIIUIbBHEHHS HOBUMH BUCOKOE()EKTUBHUMU
MallliHaMH.

OcoOnuBICTh MOAIOHMX KOJUBAJIbHUX CHCTEM IIOJAra€ y TIOpUAHOMY IO€IHAHHI
TiJIpaBIiYHOTO BUKOHYIOYOTO MEXaHi3My 3 BiOpoynapHoto cuctemoro. [Ipuuomy I'BM Buctymnae
piBHOMNPaBHUM (DaKTOpPOM y peastizailii HE0OX1JHOTO YIIIJIEHIOIOUOTO PEXUMY.

Bucoka mBuaKozis, BeIMKI BIOPOTATOBI 3YCHJUIS, JOBIOBIYHICTb, BHCOKAa MHHUTOMA
MOTYXHICTb, 34aTHICTb CTBOPIOBATH KOJIMBAHHS JOBUIbHOI (POPMHU, MOXKIIUBICT ITPOTrPAMyBaHHS
peXUMY - 1Ie JJaJIeKO He BCl MOXKJIMBI TMepeBaru riipaBlidyHUX BiOpaTopiB. Asie MpUTaMaHHI iM
HEJOJIKA BHUCTYNAIOTh OOMEXYIOUUM (AaKTOpoM iX 3acTocyBaHHS. ToMy, CTBOpPEHHs NIHCHO
edeKTUBHOrO 00NIaJJHAHHS BUMArae HaroJIeTJIMBOI Mpalli B OJHAKOBIN Mipi 1 HaJ TpaMOIBKOIO, 1
Hag 'BM. Ha cboronHi Bxke cTtBopeHi aBTokoimBaibHU ' BM 1a 'BM mynecaropHoro tumy 3
POTAIifHUM PO3MOMIIBHUKOM MPUMYCOBOI ii, SIKI KOHCTPYKTHUBHO IIPOCTi, HE CKJIagHI Y
BUT'OTOBJIEHHI, JIETKO PEryNIOIOTHCS Y IIMPOKOMY Jiama3oHl YacTOT Ta CTBOPIOIOTH MOPAI 3
OCHOBHOIO YaCTOTOI0 BHCOKOYACTOTHI CKJaaoBi BiOpamii. JlocTaTHRO BiAMpamboBaHO 1
KOHCTPYKIIiIO BiOpoynapHoi Tpam6OiBku. [lependadeno i BUKOPUCTAHHS K Y MPUUYITHOMY, TaK 1
y HaBiCHOMY BapiaHTax. BupimeHo npobaemy BiOpoizossiiii 6a30B0i MalIMHU Ta OIlepaTopa.

Jnst posmmpeHHs (QYHKIIOHATBPHUX MOMXJIMBOCTEH CTBOPEHHUX YCTAaHOBOK CBHOTOMIHI
MPOBOJIATHCS JOCTIJKEHHST HOBHUX KOHCTPYKILIA pPOTAaLlIHHUX TipOPO3MOJAIIBHUKIB, BEAETHCS
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poboTa Ha/l MepCTIeKTUBHUMH MOJU(IKAIIsIMA MAIlIMH: PE30HAHCHOIO y BU3HAUECHOMY iHTEpBalIi
YacTOT, 3 BUKOPUCTAHHSM TOTYXXHOCTI TIAPABIIYHOTO yaapy, MOJIYaCTOTHHX 13 3HAYHUM
BMICTOM BHCOKOYAaCTOTHUX TapMOHIK i3 aBTOMAaTW4YHO 3MiHIOBaHOK AUX. YV TeopeTndyHOMY
IJIaH1 YTOYHIOETHCS PO3PAXyHKOBA MOJICh ''MalllMHA-CEpEOBUINE", TTOBOKEHHS OY/IiBEIbHOI
CyMIIIl MiJ{ YIIUTBHIOIOUOK TUTUTOO, AiI0Ul CHIJIM OTOpY Ta AeMI(yBaHHS , BIUTUB HapaMeTpiB
30JI0THHMKA Ta KOH(Irypaiii BIKOH pO3MOAUIbHAKA Ha KOJIMBAJIBHY CUCTEMY.

TpumacHa KOHCTPYKIIisl TpPaMOIBKH Ta T1IPONPUBIJ, AKi TEOPETUYHO 3HAYHO ITiBUIIYIOTh
Ta PO3UIMPIOIOTH MOMIJIMBOCTI MAaIlMHH, SK 3 TOYKH 30py 3PYYHOCTI, MPOAYKTHUBHOCTI, TaK i
YHIBEpCAJIbHOCTI, BHOCATH CKIAQJHICTh y BH3HAUCHHS NIapaMeTpiB, a TaKOXX CTBOPIOIOTh
HEOOXITHICTh BHKOPHUCTAHHS TNPHU PO3paxyHKaX METOAMKH, SKa XO0U 1 CIIMPAEThCA Ha BigoMi
MaTepiaad, aje TOBHHHA MICTHUTH HOBHWH Minxia. BukoHani Ha Mili OCHOBI aHATITHUYHI Ta
eKCIICpUMEHTAIIbHI JOCTIHDKCHHS TUHAMIKH PyXy TpaMmOiBOK JO3BOJIMIM PO3POOUTH TPHUHITUITN
PO3paxyHKy Ta CTBOPEHHS MAIlIMH MOAIOHOTO KiIacy.

Hwkuye HaBOIMMO METOAMKY 1H)KEHEPHOTO pO3PAaxXyHKY BH3HAUEHHS OCHOBHUX
napameTpiB BiOpaIiifHUX MalIvH 3 T1IPOIPUBOIOM.

Tabmuus 1. AIroput™ po3paxyHKy TigpaBliyHUX TPaMOiBOK Ta TPaMOiBOK 3 TiApOMEXaHIYHUM

IIPUBOJOM
Ne | Po3paxyHOk mapamerTpis Po3paxyHok mapameTpis Po3paxyHok mapameTpiB
/I HaBICHHUX TPaMOiBOK MPUYITHAX TPaMOIBOK riIpoMexXaHIYHUX TPaMOiBOK
1 2 3 4
. Hac mycKy mTOKa 3 yIapPHOK MacOI0: [oTyxHiCTH TiApO ABUTYHA Ta
Maca TpaM0iBKH: 006-F-H-A .
1. - Tz U6-F - R -Apmax BUNHCYIOTHCS HOTO XapaKTEPUCTHKH:
M= Mo "0 PoosP
@ Qy 2030w Thmp *Th? “Msn
Maca yaapHuKa: IBsEicTs Tepen yaapom: B 3anexHOCTI Bif 3a1aHOI 9acTOTH §
M M =/ KOJIMBAaHb N BU3HAYAETHCS JOMYCTHMHUH
2. _ mp mp V(p_ch tn o .
Myo= ——— = Ve Zoy CTaTUIHMH THCK !
(85+4) 35 mex=Vep 0,01 < pem<0,02
Po3paxyHKkoBa ioina rigponuIiHapa: [Tnoma yniiapHI00Y0T IUTH:
Maca yuminpHI0401 INTUTH:
3. ymt S _ QH Qz)on + O’SQcmp
Mu=Myr(1...1,2)=my, wn = F=r——
Vmax pcm
IIBuAKICTE POOOUOTO OpraHy mepen
yAapoM:
IBunkicTh nepen yaapom: Maca yxapHuKa: 9Py 1y @ .
4, _ 2 pcp .Qcp "Mew _ 2: pcp 'Qcp Mom _ G
Yo' f M e T K c
my, - max (cosw—singo—4,71—]
Ped
Po3paxyHKOBa ILIOIIA Maca ynapHOi 4aCTHHH B 3aJIS)KHOCTI
rigponuninapa: Maca y1minbH0040i BiJl TPAHUYHOTO IMITYJIbCY:
5. Q IUIUTH. ip -F
— HOM —_
Syun= v Mu=myo (1...1,2)=myy Myo= y
max yo
. . . . HIBuIKICTh yJapHOT YaCTHHU
HIBUAKICTD YIIIIBHIOWYOT IUTUTH MICIS yAapy: . .
(YImiIpHIOI0YO]T IITUTH 3 YJAPHUKOM)
6. V_mitv'(1+Ke) Myd'(l"'K@)
T "Vmax ; v =
My + My icis ynapy: V,= o VYmax
yo
AMIITITY1a KOJIMBaHb YAApPHOI YaCTHHU
[I70ma yuieHI0I0901 TTNTH: X0 13 KBaZpaTHOTO PiBHIHHA 3
7. E - v, a-E-Bnin My HEBIJIOMUM X(:
nn— : max
[o0] 1-u? P (Pcp +Pmp+Poep+Pep)
20=
773&2
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[IpomosyxenHs Tabmui 1.

1 2 3 4
AMMITY/a KOJIUBaHb Maca tpambiskn: Po3paxoByeTbcsl CTATHIHNI MOMEHT Ta
8. Vimax Qump BUMYIIYIOUa CHJIA:
yIOAPHUKA: Xyo= -t | Qup2lpem] - Fuay M= —= ~ o
4 2 ? ? Mo o = Myg-xo; F=Myp-xo-,
9 Bepxns maca TpaMOiBKH: BepxHst Maca TpamOiBKu:
' Ma=Mpyp —Myp— My, Mo=Mpyp — My
JKopeTKiCTh MPYKHHUX CICMEHTIB yIapHHKA: XKopcTKicTh MPYKHUX €IEMEHTIB i IBICKH
10. - 2-p, ‘Sum YIApHOI YaCTHHH:
= e
Xmax 1= Myo ap
JKopeTKicTh IPYKHUX €IEMEHTIB YIIIJIBHIOIYOT IIUTH:
m,y Mo Bu3HagaroTh OCHOBHI PO3MipH
11. _ 2 .
Co= moam. Dmax BiOpo30ymKyBaya (1e 6amaHCHOTO a0
o 2 OIryHKOBOT0) 110 3arajbHOBIJOMUM
12 XKopctkicts Oydepa ynapHHUKa: bopmynam.
c,=10-¢;
13. BukoHYIOTH po3paxyHKH Ha MIITHICT BY3JIiB Ta JeTaJel yIIUIEHIOIYOro 00IaTHAHHS
AMIUTITY1a KOJMBAHb YIIUTEHIOOYOI INTUTH Y KOHTAKTI 3 OYAiBEITFHOIO CYMIMIIITIO:
Vv
14. Xomax= ;
“Pmin
. Tmine
anl
['MnOuHa aKTHBHOI 30HH:
i
-37—
W Vi
15. H= 1,2 Bmin —-|1-¢ 7
Wo
Yac yminsHeHHS Ha OTHOMY MiCIIi:
16. c
t= —
k-n

3aBASKM CTBOPEHUM TIAPaBIIYHUM TpamMOIBKaM 3 SBUJIACh MOXJIMBICTb pEAIbHO

BpPaxoBYBaTH BIUIMB CEpPEJOBHUINA HAa MALIMHY 1 HABMAKH, 1 y OyAb-IKMA KOHKPETHUH MOMEHT
9acy BHOCHTH KOPEKTHBH Yy KOJMBAIBHUN pyx poOOYOro opraHy, MO CYTTEBO BIUTUBAE Ha
e(EeKTUBHICTb NPOIIECY YILIIbHEHHS.

1.

OcHosHi npayi:

Jlogeiikin B.C., Hazapenko LI., CBinepcekuit A.T. Ontumizaiiist riiponprBOJHOIO
MeXaHi13My MalluHH JUIs YIIUIbHEHHS TpyHTYy// 30. HayK. mpaub HaiioHanbHOTO arpapHoro
yHiBepcurety. K.: HAY. —1998. — 1. 4. — C.239-245.

Jlogeiikin B.C., Hazapenko L.I., CBinepcrkuii A.T. TeopeTnuHi JOCTIKEHHS TUHAMIKH
TPUMACOBHX YAapHO-BIOpaliHUX YIIUIBHIOIOUMX MAIKH 3 TigponpuBogom// I'ipanyi,
OymiBeNbHI, TOPOXKHI Ta MeniopaTtuBHi Mamman. — 1999. - Bun.54. - C.60-63.

Hazapenko LI., 'apuens B.M., bapanos 10.0., Ceinepcbkuii A.T. 1 iH. BucokoedekTusHi
MAIIIMHY JUTsl BATOTOBIICHHS BUPOOIB 13 OeToHHUX cyMimieii// Texnika OyniBaumTBa. — 2001.
—Ne 9. -C.10-13.

Hazapenko L.I., Cinepcrkuii A.T. HoBuit miaxig 10 CTBOPEHHS Ta PO3paxyHKyY
BiOpOYIIUIFHIOIOYMX MAIIHH 3 TiJPOMEXaHIYHUM Ta TiapaBIiyHuM npuBojom// 30. Hayk.

npaub KAITY "Bicauk KpemeHuylbKoro nep>kaBHOrO MOJIITEXHIYHOTO YHIBEPCUTETY" . —
2002. — C.58-62.

70



