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OPTAHIBALIIMHUINA KOMITET:
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suwoi ma ¢ghaxoesoi nepedsuwjol oceimu".

Kupuuok II. O. — 0.m.H., npog., axademix AIHY, Axademis indcenepnux Hayx
Vkpainu, Hayionanvhuu  mexuivhuu  yHisepcumem  Ykpainu  «Kuisecoxuul
nonimexuiunuu incmumym imeni leops Cikopcbko2o».

Kosanuwun C. H. — x.m.u., npog., Jlvsiecokuii HayioHanibHUll yHiGepcumem
nPUPOOOKOPUCIYBAHHSL.

Ko3zauenko JI. I1. — BI'O "Vkpainucoka acpapra koughedepayis”.

Kozauenxo O. B. — 0.m.u., npog., /lepoicasnuti 6iomexnono2iyHutl yHigepcumen.
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Kynveaeuii B. @. — BI O ,, Vkpaincoka acoyiayis aepapuux indcenepis”.

Kymoesuii 1. B. — Tivnax Aepo Ykpaina.

Kwpuee C. B. — 0.m.n., npog., Taspiiicokuii OepoicasHuti acpomexHon0iYHUlL
yHigepcumem imeni [[mumpa Momopnoeo.

Maxkapuyxk M. M. — kmmnu., npog. Hayionanvnuii ynisepcumem 600HO20
20cnooapcmea i npupoOOKOPUCHLYBAHHSL.
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Ilywka O. C. — k.m.H, 0oy., YmaHncvKuii HayioHanbHUull yHigepcumem cadi6HUYmMaa.
Pozoecokuu 1. JI. — 0.m.1., c.n.c., akaoemix AIHY, HYVBill.

Pysicuno 3. B. — k.m.n., ooy., HYBill.

Cmpymuncokuii B. b. — 0.m.n., npog., akaoemix AIHY, Hayionanonuii mexuiunui

yuigepcumem Vxpainu «Kuiecokuu noaimexuivnuu incmumym imeni leops
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Tananuyk II. M. — 0.m.n., npogh., axkademix AIHY, Axaodemisn inoicenepHux HayK
Ykpainu.
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Yepnoeon M. I. — 0.m.n., npog., axaoemix HAAH, [lenmpanvnoykpaincovKuil
HAYIOHATbHUL MEXHIYHUL YHIBEpCUMEm.

Hleiuenko B. 0. — o0.m.u., npog., I[lonmascvkuti OepoicasHull azpapHuii
VHIgepcumenmn.

IInax B. @. —k.e.n., BI'O ,, Ykpaincvka acoyiayia acpapuux indxcenepis’”.
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Henryk Sobczuk — o.m.n., npog., axaodemix AIHY, Incmumym mexnonocii i
npupooHuyix Hayx y @anenmi, I[lonvua.

Mamuka Benashvili — x.m.n., dou., cirnbcokoeocnooapcoxuii ynisepcumem I pys3ii.

Steponaviecius Dainius — o.m.n., npog.,  yuieepcumem  Onexcanopaca
Cmyneuncovkuca (Jlumsa).

Tkac Zdenko — 0.m.n., npogh., Cnosayvkuti acpapuuii yHieepcumemn.

Valentin Vladut — o.m.n., npog., akademix AIHY, ynieepcumem «llonimexuixa» 6
byxapecmi (PymyHis).

Vladimir Gorobet — x.m.H., 0oy., depacasnuii acpapHuti yHisepcumem Monooasu.
Vyatcheslav Adamchuk — o0.m.n., npog., ynieepcumem Maxlinn (Kanaoa).

Yurcha Vlad — ookmop-insicenep, npo., I[lpaszvkuil ynisepcumem HayK npo Hcumms
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VJIK 537.874.4
JEL Classification Q 01; D 24; P 42

BU3HAYEHHS PE3OHAHCHUX YACTOT EJIEKTPOAKYCTHYHHUX
KOJIMBAHDb HA XBHJIEYTBOPEHDb Y MEMBPAHAX KJIITUH ITPU
MIKPOXBWJIbOBIHN TEPAIIIL TBAPUH

1O. O. I'ymenioxk, K.m.H., 00y.
Hayionanvnuii ynisepcumem 6iopecypcis i npupoookopucmyseanus Ykpainu,
m. Kuis, Yxpaina

Y cyyacHuX yMmoBax Bce OUIblIIe yBarl MNPUAUIAIOTE BUKOPUCTAHHIO
OPUPOAHUX Ta IITYYHUX (I3UYHUX (AKTOPIB 3a/Jis JIIKYBaHHA 1 TPO(UIAKTUKA
3aXBOpIOBaHbh TBapuH. OCTaHHIM dYacoM y MeEAUWIlMHI K O10JI0Tii BCTaHOBHJIACH
IIPaKTUKa BUKOPUCTaHHS y SIKOCTI BIUIMBOBHX BHUIPOMIHIOBAHb BHITPOMIHIOBAHHSI
KBU-nianaszony (mecyda uyactora f = 101°..10'1 Iy). Ocnosoro ansa mporo e
HACTYIIHI MIpKyBaHHS Ta ¢akTopu: a) s eiaekrpoMarHiTHuX noiiB (EMIT) manoi
IHTEHCUBHOCTI CIOCTEPITa€ThCsl PI3KUK BIATYK JIIOJICBKOTO OpraHizaMy mnoOJu3y
gacToT 40 ...60 [Ty, mo cmiBnajaae, 30kpemMa, 3 PpE30HAaHCHOK YaCTOTO TPETUHHOT
ctpykrypu JAHK-cmipani, a Takoxk 13 pe30HAHCHOIO 30HOI/CMYTOI0 TOTJIHWHAHHS
BOJHMX KJIaCTepiB KHUBOI Marepli (opraHizmy). BBaxawoTh, 10 came y IbOMY
YaCTOTHOMY Jiana3oHi Ma€ MiCIle TaK 3BaHUW BUMYIIEHUN pe3oHaHC; 0) edeKTHBHI
gactotu mnopsaky 10..50 [Ty, 1mo croocTepiraloThCs, CIIBMAAAIOTh 3
nependoayenumu ([ 1], [2]) pe30HAHCHUMH YaCTOTaMH KOJIMBAHb KJIITUHHUX MEMOpaH.

Buxonsuu 3 BUKIAAEHOTO BUIIE, JOIIHLHO BU3HAYUTH MPUOIU3HUN J1ara3oH
4acTOT KpahHbo BucokoudactoTHoro (KBY) — TepameBTUYHOrO BUIPOMIHIOBAHHS
3aa7s1 €(EKTUBHOrO JIKYBAaHHA TBapUH CLILCHKOTOCHOJAPCHKOTO MPU3HAYECHHS.
3 Teopil mapamMeTpUYHUX KOJIMBAHb BUILIUBAE, MO0 HAWOLIBII €PEKTUBHUM IS

PO3BUTKY IIApaMCTPHUYHOI'O PC30HAHCY € KOJHMBAHHA 3 YaCTOTaMM HAKAaYyBaHH:A

2w 1 1
w = —n" [3], ne wy — ByacHA YacTOTa OCUHWIATOpA, N — IlIe Yucio. ToMy BIATYK

01000’€KTIB Ha MapaMeTPUYHE MOTOWyBaHHS OCLMJIATOPA 30BHIIIHIMHU CUJIAMU CJI1]T
YeKaTh y HaOmmx4uii 10 wy o0macTi (B OKOJII 4acTOTH wy). Bimomo, 1mo BiacHa
YaCcTOTa OCHMISATOPA BU3HAYAETHCS MIEPIOJIOM PO3MOBCIOKEHHS XBHIIeyTBOpeHHS (T)
y LbOMY OCLMJIATOPI, KOTPUHA y CBOIO 4YEPry 3aJIeKUTh BIJ JIHIHHUX PO3MIpIB 1
mBHIKOCTI posmoscromkenns (V), a came: wy = 2n/T, T~L/V, ne L — nosxuHa
ocuuisiTopa (SIK CHUCTEMH 3 PO3MNOJUICHHMH MapaMmeTrpamu). TomMy 4YacTOTH
PE30HAHCHOTO BIATYKY CIIiJI IIIyKaTH Y OKOMM wy = 471V /(nL), a niHiliHa pe30HaHCHA

94acToTa, 3a AKO1 BKa3aHUM e(eKT MposBisie cebe HalOIIbII ICKPaBO, Ma€ 3HAUCHHS:
4T

_ WH __ &1 —
f=22=20n=123,. (1)

Bci  omiHKM, TOYMHAIOYM 3 TMEPHIMX COPOO TEOPETUYHOTO  aHami3y
eKCIIepUMEHTAIbHUX (PakTiB, TOB’si3aHux 31 BIuMBoM KBU-BumpomiHioBaHHS Ha
’KUB1 OpraHi3MH, CBIT4aTh MPO Te, 10 PEaryroTh HA BIUIMB BUIIPOMIHIOBAHHS KIIITUH
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caMe KimiTUHHI MeMmOpanu. [IpoBenemo uucenbHI OIIHKK. BBaxkaeMo, 110 TPYKHI
BJIACTUBOCTI BKAa3aHMX BHILE MeMOpaH BH3HAYAalOTHCS TOJIOBHHUM YHMHOM iX
KOPCTKiCTIO Ky Ta TOBIMHOIO TimpodoOHoi obmacti Ay Ky = 0,46 H/M,
Ay=3-10"°m [1]. Lli maHi ciif JONOBHUTH BEIMYMHOIO IILILHOCTI O JiMiIHOTO
(xupononioHoro) mpomapky (p = 800kr/m3). Ilo cyrti, 3a BenuuuHOIO A, 1A
CTPYKTypa HAJICKUTh O HAHOCTPYKTYPHUX. 3T1HO BKA3aHUX YUCEIBHUX IMapaMeTpiB
MOXHa BU3HAUUTU MIBHIAKICTh V) aKyCTUYHUX XBWJICYTBOPEHb B3JIOBXK CaMOi
MEeMOpaHu KIITHHH:
Vu = (Ky/(p - AM))l/Z- (2)
Ominka V), 3a dopmymoro (2) mae 3Hadenus Vy =~ 433m/c. Otpumane
3HAYCHHS  IBHUIKOCTI  €JIEKTPOAKyCTHYHOTO  XBWJICYTBOPCHHS  BiATIOBimae
CHOBIIFHEHHIO XBWII  €IEKTPOMAarHiTHoi mnpupoam y Maibke 10°  pasis
3-108m/c
4,33102%2Mm/c
Tomy Tome  €ICKTPOMArHITOAKYCTHYHOI  MPUPOAXM  TPAKTUYHO  BIPHUTYI
MPUTUCKAETHCS 10 MEMOpaHM: TIMOWHU MPOHUKHEHHS § TAaKOro MO y MeMOpaHy
11 enexTpoMarHiTHOi xBuii KBU-zianasony (3 JoBkHHOIO XBHAI A = 5-1073Mm i
Hecydoro dyactororo f =60 ITm) ckmagae ycvoro ~1-10"°m [4], To6TO
Ha 1/3 ToBmuHM TiapodoOHOT 001acTi MemOpanu A, .MeMmOpanu psy KITHH Ta
CyOKJIITUHHUX €JIEMEHTIB MaioTh ¢opmy mwnHapiB [1]. ko KoJduBaHHS
30yKYIOThCSI B3JOBXK MEpUMETpy O14HOT MOBEpXHI LMX IMIIHIPIB, TOJlI YMOBa
PE30HAHCY BU3HAYAETHCS PIBHICTIO mepuMeTpy 7d (d — aiaMerp HuiIiHapa) HijoMy
gucny N TOBXKWH aKyCTUYHHX XBUJICYTBOPEHB A:

ne: f — JiHiiiHa YacToTa KOJIUBaHb.
Ockineku N = (dm) /A, tomi: A = (dm)/N.

~ 0,7 - 10°, TyT y 4HMCeNbHUKY HaBeJEHA INBUAKICTH CBIT/IA Y BaKyyMi).

f= Vu _ K/ ()2 (Ke/ (p-Am)) 2 "
A (T[d/N) d '
[IBuakicTs PO3MOBCIOIKEHHS aKyCTOCJICKTPHIHUX KOJIMBAaHb

(XBWIJIEYTBOpEHb) Yy KIITHHHIN MeMOpani V), 3rigHo 3 (2) ckiajgae npuOIM3HO
433 mM/c.
Pe3onancHa dYacToTa KOT€PEHTHUX KOJMBaHb MeMOpaHu f 3TiIHO 31

criBBiAHOMEHHM (1) Mae HacTyHE 3HAYCHHS:

~ V 433
f="= 220 o433y (5)

TakuMm 4yMHOM, HaBEJIEHI MIPKYBaHHS MOKAa3ylOTh JOIIBHICTh BUKOPUCTAHHS

KBY-BunpomiHtoBaHHs 3 4acToToro nopsaaky 43,3 I'Thy 115 epekTUBHOTrO JIIKyBaHHS
CLIbCHKOTOCTIOAAPCHKUX TBAPUH.
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VK 631:86:631.17
JEL Classification Q 01; D 24; P 42

EPEKTUBHICTb BUKOPUCTAHHA MAHNIMHHUX AT'PET’'ATIB HA
BHECEHHI TBEPAUX OPI'AHIYHUX TOBPUB

P. B. lllampoe, k.m.H., 00Y.
Hayionanenuii ynieepcumem diopecypcis i npupoookopucmyeanus Yxpaiuu,
m. Kuis, Yxpaina

Binomo, mo no 50% npupocty Bpoxkaro CUIbCHKOTOCHOAAPCHKUX KYJIBTYP
OTPUMYIOTh 32 PaXyHOK BHECEHHSI OpTraHIYHUX 1 MIHEpaIbHUX JOOPHUB. 3 PO3BUTKOM
IHTEHCUBHOTO 3eMJIEpOOCTBAa MIABUIIYETHCA POJb OPraHiyHUX JOOpUB A
niaTpuMaHHs 0e3nedinuTHOro OanaHCy MOKUBHUX PEUOBHUH 1 rymycy B TpyHTI [1].
Lle copusie TakoXX OTPUMAaHHIO OPraHIYHOi, EKOJOrIYHO YHCTOI MPOIYKIi
pocivHHULTBA. 3a nporHo3oM BueHux HHII «IHCTUTYT IpyHTO3HABCTBA 1 arpoximii
iMeH1 O. H. CokosnoBcskoro» B Ykpaini Heo0X11HO mopiyHo BHOcUTH 300-310 miH.
TOHH opraHiyHux 1o0puB (10 T/ra), B TOM 4Yac sK piyHUI BUX1J OloMacH THOIO 1
MOCHIy CTAHOBUTS JuIe 35 MIIH. TOHH [2].

OCHOBHMM BITYM3HSHUM BHPOOHWKOM MAIIMH I BHECEHHS OPTaHIYHUX
noopuB € BAT «Kosenbscimpmamy. Ile poskumaui mpodpu MTO-6, MTO-7,
PTA-7, PTO-9 1 PT/-14. Binoma Takox TexHika (paHIly3bKOi Ipylu KOMITaHii
KUHN, ¢ipmu SIP Sempeter (Cnosenist), kommnanii JOSKIN (benbrist) Ta iH. [3].

3ane)XHo BiJlI HAsSBHOCTI MAIlIMH, BIJICTaHI JOCTaBKH OPTaHIYHUX JOOpHB 0
mojis 1 HOPMU  BHECEHHS  BUOMPAIOTh  MPSMOTOYHY, IEPEBAIOYHY 1
NepeBaHTaKyBAJIbHY TEXHOJOT1i. HalmommpeHimor € npsiMOTOYHAa TEXHOJIOT 5.

Metorw pmochijpkeHb 01710 BHU3HAYUTH TPaHWYHI Biggaidi edeKTHBHOTO
BUKOPUCTAaHHS BITYM3HSHOI TEXHIKM 32 HaWOUIbII MONIMPEHUX YMOB: HOPMI
BHeceHHs n00puB 30 T/ra, poOodiili mMpHHI 3axBaTy arperaty 8 M, poOouiil 1
CEepPEeIHbOTEXHIYHIN TPaHCHOPTHIA IUBUIAKOCTI pyXy, piBHIA BignosiaHo 10 1
18 km/rog.

KOHCTpYyKTHBHI ~ OCOOJMBOCTI, arperaTyBaHHS 1 pEeKOMEHJauli 010
BUKOPUCTAaHHS MAallWH JJI1 BHECEHHsS opraHiuHux aoopusB moneneit MTO 1 PT/]
BuB4Yauch 3a nanumu BAT «Kosenbciibmany. Po3paxyHKH TMOKa3HUKIB pOOOTH
MaIlIMHHUX arperatiB BukoHyBanuch Ha [IK 3a mporpamoro i MmeToaukow kadeapu
TEXHIYHOTO CEPBICY Ta 1HKeHepHOTO MeHemKkMeHTy iM. M. Il. Momorenka HYBill
VYkpainu [4]. PesynbTaTtu JO0CTiKEHb TIOJIaHO B TAOJHIII.

EdexTuBHicTh poOOTHM MAIIMHHUX arperariB Ha BHECEHHI TOOpPWUB MOXHA
MIIBUIIMTH 33 PAXyHOK BHUKOPUCTaHHS TMEpPEeBAJIOYHOI TexHoJorii. OpraniuHi
noOpuBa TPAHCHOPTYIOTHCS TpakTopaMu 3 TpuuenamMu abo aBTOMOOUISIMU-
caMOCKHUJaMU 1 OypTYIOThCSl Ha Kpato MoJIsl.

VY Mipy noTpedu rnpu 0OCHOBHOMY OOpOOITKY I'PYHTY T0OpHBa HABAaHTAXKYIOThCS
B PpO3KMJaul 1 BHOCSATHCA Ha TMOBEPXHIO Mojs. Bigganbs nepeBe3eHb T00pUB
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PO3KHAaYaMH 34 nepeBanquO'l' TEXHOJIOT11 O6M€}Ky€TBC$I B CCPCAHbOMY ITOJIOBHUHOIO
JOBKWHU T'OHY ITOJIA.

Tabmuus
CriBBIAHOIICHHS MI>K 4aCOM TPAHCIOPTYBAHHS 1 CIOPOKHEHHSI OpraHiuHUX J0OpHUB
Mapka Binnane Yac sx Yac cro- | BigHomenss yacy
pO3KHaya | JI0 MOJsl, | TPAHCTHOpP- | CIOPOXK- | POKHEHHS | TPAHCHOPTYBaHHS
KM TyBaHHS, HEHHSA Ky30Ba, XB | JIO CIIOPOKHEHHS,
XB Ky30Ba, M pasiB
1 7 250 1,5 4,7
MTO-6 3 20 250 1,5 13,3
3 33 250 1,5 22,0
1 7 375 2,3 3,0
PTH-9 3 20 375 2,3 8,7
5 33 375 2,3 14,3
1 7 583 3,5 2,0
PT/1-14 3 20 583 3,5 5,7
3 33 583 3,5 9,4

VYCyHyTH TpaHCHIOPTHY OIEpaliio MAlIMHHOTO arperary JJis BHECEHHS JOOPHUB,
a OT)K€, 3HAYHO 30UIBIIUTH MOTO MPOTYKTUBHICTH, MOKHA 38 PaXyHOK BIPOBAJIKEHHS
MEPEBAHTAXYBAIbHOI TEXHOJIOT1] BHECEHHS TBEPAUX OPTraHIuYHUX JTOOpPHB.

Jlnst 1bOTO BUKOPUCTOBYIOTH HU3bKOpamHM poskumad tumy PIIO-6 (TOB
«Toprosuii [lom JIHimponeTpoBChbKU KOMOAWHOBUIN 3aBOJI» ).

JloOpuBa 3 THOECXOBHIIA abO0 TOJHOBOIO OypTa HaBaHTAXKYIOThCS B
CaMOCKHIHI TPAHCIIOPTHI 3aCO0M BaHTAXKOIIIHOMHICTIO 10 6 TOHH, JIOCTaBIISFOTHCS
JI0 MICIISl BHECEHHS 1 IEPEBAHTAXYIOTHCS B PO3KHIAY.

[[Iupuna 3axBaty arperaty, sSikuil ckianaerbcs 3 Tpakropa MT3-80 1 mamuuu
PITIO-6, nopiBuioe 10-12 m, npoayKTUBHICTh 32 TOJIUHY OCHOBHOTO yacy 1o 10 ra.

BucHoBkH

1. EbexkTuBHE BUKOpUCTaHHA MamMH Ky3oBHoro tumy (MTO 1 PT/)
00OMEKYETHCSI TPAHUYHUMU BIJITAISIMU TIEPEBE3EHb OPraHIvYHUX JT0OPUB J10 TOJIS.

2.1lpn Bigmam TmepeBe3eHb, OUIBININH 3a TpaHWYHY, OpraHiyHi JOOpHBa
JOLIJIBHO BHOCUTH 32 MEPEBAJIOYHOIO TEXHOJIOTIELO.

3. Ilpu Benukux oOcsirax poOIT 1 BIAJANAX TEPEBE3EHb PEKOMEHIYETHCS
BUKOPUCTOBYBATH TEPEBAHTAXKYBAIbHY TEXHOJIOTII0O BHECEHHS OPTaHIYHUX TO0OpUB
Ha 0a31 Hu3bKopaMHoi MamuHu Tty PI1O-6.

Crmcok mitepaTypu

1. Jlunnuk H. K. CoBeplieHCTBOBaHHWE TEXHOJOTUA M TEXHUYECKUX CPEACTB

JUTSI MCTIONB30BAHMSI OPTaHMYECKUX yAoOpeHui. TeXxHuka B CEIbCKOM XO3SICTBE.

1990. Ne5. C. 51-53.
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2. Jlinauk M. K., Cenuyk M. M. TexHoJOrii 1 TeXHIYHI 3aCO0M BUPOOHUIITBA
Ta BUKOPUCTaHHS OpraHiyHuUX 1n00puB: MoHorpadis. 3a pen. B. B. Amamuyka.
Hixun. Bunasens I1I1 Jlucerko M. M. 2012. 248 c.

3. KommimekcHa MexaHizaiiss BUPOOHMIITBA 3€pHA: HaBUAJbHUM IOCIOHUK.
B. 1. I'peuxociit, M. . Amutpumak, P. B. llatpos Ta in. 3a pen. B. [I. ['peukocis,
M. 4. Imutpumaxka. Kuis. TOB «Hinan-JITd». 2012. 288 c.

4. Menpauk 1. 1., I'peuxociit B. JI., borgap C. M. OnTumizarisi KOMIUIEK.CiB
MaIliH 1 CTPYKTYPH MAIIMHHOTO TApKy Ta IUIaHyBaHHS TEXHIYHOTO cepBicy. Kuis.
Bumasanumii neatp HAY. 2004. 151 c.

YK 621.87
JEL Classification Q 01; D 24; P 42

JJAHAMIYHUHA AHAJII3 IEPEMIIIEHHS MOCTOBOI'O KPAHA

B. B. Kpywenvnhuybkuit, K.m.H.
Hayionanvnuii ynisepcumem biopecypcis i npupoookopucmysanus Ykpainu,
M. Kuis, YVxpaina

[Ipu poOGOTI MOCTOBHX KpaHIB METAJOKOHCTPYKII MIJAAIOThCA 3HAYHUM
JUHAMIYHUM HaBaHTaxxeHHsAM. [Ipoiiec mepemilieHHsT BaHTaXiB CYIPOBOJKYETHCS
KOJIMBAaHHSMHM MOCTa KpaHa, KIHIEBUX OajloOK, BaHTaXy Ta IHIIMX BY3JMIB 1 IX
enemeHTiB. Ciifl BIAMITUTH MEPEXiAHUM MPOIIEC PO3TOHY MEXaHI3My IMepeMilleHHs
MOCTa, SKHH  CYNPOBOKYETHCS  HAWOUIBIIMMHM  3HAYCHHSIMHU  JIMHAMIYHHX
HaBaHTaXEHb, 1110 BIUIMBAIOTh Ha IIBUAKICTh BHKOHAHOI orepamii (IUKIIy),
JIOIATKOBOI BUTPATH €JICKTPOEHEPTii Ta HaIiMHOCTI KpaHa. J[J1a IociikeHb LUX
HEraTUBHUX (PaKTOPIB HEOOXITHO MPOBECTU JUHAMIYHUYN aHaJ13 pyXy KpaHa.

JImst MOCHIKeHHST BHKOPHCTAHO TPUMAcOBY AWHAMIYHY MOJEIh MOCTOBOTO
KpaHa 3 BaHTa)XeM Ha THy4YKoMy miaBici (puc. 1):

m, c w 5
AN
{
m
X
X
Xz

Puc. 1. TpumacoBa auHaMi4Ha MOJIETh MOCTOBOTO KpaHa.

9
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Ha puc. 1 my, m, m. — mpuBefeHI Macu KIHIIEBUX OaJlOK 3 IPUBOJIOM,
MOCTOBOi OajK{ 3 BI3KOM Ta BaHTaXy. Maca MpWBOJY 1 KIHIIEBUX OAJIOK 3’€THAHA 3
MPUBEJCHOI0 MAacOK KPaHOBOTO MOCTOBOI OajKkd KpaHa MPYKHUM EJIEeMEHTOM 3
KOPCTKICTIO c¢. Jlo Macu MpuBOAY 1 KIHIIEBUX 0aJOK MPUKIAICHO PYIIIHHE 3yCHILISA
F, Ta cuna onopy nepemimenns 6anku kpana W . B it mogeni x, X, X y3araabHeHi

KOOpJMHATH TPHUBEICHX MAac BaHTaXy, KIHIEBUX OaJlOK 3 MPUBOAOM Ta MOCTOBOI
0ayKu 3 BAaHTaXXEM BiJIIIOBITHO, a | — TOBKWHA THYYKOTO MiBICY BAHTAXKY.

Jlunamiyaa  moxmens  (puc. 1)  OMHCYEThCS ~ HACTYMHOK  CHUCTEMOIO
auQepeHIiaIbHIX PIBHSIHB PyXY:

Mm%y = (% —xl)—%xl—x); @)

leg(xl—x).

1€ J — MPUCKOPEHHS BIJILHOTO MaIIHHS.
KpyTHuit MOMEHT BUTyHa 3MIHIOETHCS 3a (hopmyoro Kiocca:
2Mmax (1+ SKp) (2)
s :
P+ =425,
S S, 7
Jns  po3p’si3ky cucreMu audepeHuianbHuX piBHSHb (1) BHUKOPHCTaHO YHCEIbHE

“Ade =

iHTErpyBaHHs 3 HACTYMHUMH po3paxyHkoBumu ganumu: M =3200 xe; my =546 «e;

m; =669 xe; W =1479,63H; S =0,068; SKp =0,3; My =6,29H - m; ¢=679680H/m; | =6x:;

F,, H Fp, H

P
3000
2500 ¢
2000
1500 ¢
1000 ¢

500 f

3000
2500
2000
1500
1000

500

t,c t,c

é 16 iS 26 25 36 05 1.0 15 2.0 25 3.0

a o
Puc. 2. I'padiku 3MiHM pymIidHOTO 3yCHJUIS KpaHa: a — TPHUBAIICTh

nepeMiiieHHs 30 cekyH1; 6 — TPUBAJIICTh MEPEMIIIIEHHS 3 CeKYH]IU.

['padixu puc. 2 — puc. 3 BigoOpaxaroTh MEePEXiAHUN IPoLEC MyCKY MEXaHI3My
NepeMillieHHs MOCTOBOTO KpaHa. Lleii mpoiec CympoBOIKYEThCS IUHAMIYHUMU
HABAHTAKCHHSMH, 110 BUJHO 3 PHUC. 2 1 pHC. 3, AKi BIAOOPaKaOTh 3MIHY PYIIIHHOTO
3yCWIJLISL IPUBOJLY Ta MPYXHOTO 3yCHJUISI B MOCTOBIHM Oauiii. 3MiHA UX HaBaHTaKEHb
3YMOBJIEHA J€I0 €JEeKTPOMAarHiTHOrO MOMEHTY JIBUT'YHAa, SIKMM 3MIHIOETbCS 3a

10
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piBHsHHAM Kioca 1 € HeniHIMHOK (PYHKIIIE0 BIAHOCHO KYTOBOI IIIBUJKOCTI JBUTYHA.
Pyx cuctemu cynpoBOKY€EThCS TIABHO-3aTYXal0UUMHU KOJTHBAHHIMH.

F()umH FW”’H

1500 1500 |

1000

500 1000 |

t,¢ el
0 5 0 500
500
: : : : : -~ t, ¢
1000 05 10 15 20 25 ‘s’ko
a O

Puc. 3. I'padik 3MiHM HOpyKHOrO 3yCHWJUISI B MOCTOBIM Oanii KpaHa: a —
TpUBAIICTh NepeMilieHHs 30 cekyHa; O — TPUBAIICTh NEPEMILIEHHS 3 CEKYH/IU.

[le#i mporiec 3yMOBJIEHUN KOJMBAHHSIMHU BaHTaXy, IMIKOBE 3HAYEHHS SIKOTO
BUHUKAE HA MOYATKY MYCKY CUCTEMHM 1 CTAHOBUTH OJIM3BKO 3°, 1 TAKOXK Ma€ TUIABHO
3aTyXalo4yuil XapakTep. YCYHYTH KOJMBAHHS Ha TOYATKYy PYXy MOXHA ILISIXOM
onTUMi3allii MepexiIHOro mpolecy po3roHy. Ontumizailis MEepexiHOro Mpolecy
NyCKy CHCTEMH JlacTb 3MOTY 3MEHIIUTH JWHAMIYHI HaBaHTaXCHHS Ha
METAJOKOHCTPYKIII MOCTOBOTO KpaHa Ta MOKPAlIUTh JAUHAMIYHI TMOKa3HUKU
MEXaHIYHOI CUCTEMHU B IIIJIOMY.

VK 693.546
JEL Classification Q 01; D 24; P 42

PEAJIIBAIIA KOMIIVIEKCHOI'O OIITUMAJIBHOI'O PEXKUMY PYXY
POJIUKOBOI ®OPMYBAJIbHOI YCTAHOBKH 3 KYJAUYKOBUM
INPUBOJHUM MEXAHI3MOM

K. I. Ilouka, 0.m.H., npocp.
Kuiscoxuii nayionanvruti ynisepcumem 0y0ieHUYUmMeda i apximexmypu,
M. Kuis, Yxpaina

B icHyrouMX ycTaHOBKax MOBEPXHEBOrO YIIUIBHEHHS 3aJ11300€TOHHUX BUPOOIB
BUKOPUCTOBYETHCSI KPUBOILUIUITHO-TIOB3YHHUI a00 TiApaBiIIYHUN MPUBOJ 3BOPOTHO-
NOCTYMAJIBHOTO pyXy (hOPMYBAJIIBHOIO Bi3Ka 3 YKOUYBAJIbHUMU POJTUKAMH.

[lin yac MOCTIMHUX MYCKOTAIbMIBHUX PEXUMIB pPyXy BHUHHUKAIOTh 3HAa4yHI
JUHAMIYHI HABAHTAKEHHSA B €JIEMEHTAaX MPUBOJAHOIO MEXaHI3My Ta B €JIEMEHTax
(opMyBaJIbHOTO Bi3Ka, 1[0 MOKE MPUBECTH JO MEPEAYaCHOTO BUXOJYy YCTAaHOBKHU 3

namuy.

11
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JUig 3MEHILIEHHSI AMHAMIYHUX HAaBAHTAXXEHb B €JIEMEHTaX YCTaHOBKM Ta AJIs
MIJBUINCHHS 1i HAIIHHOCTI 3aIIPOINIOHOBAHO MPUBOJIHUN MEXaHI3M IS 3a0€3IeueHHs
3BOPOTHO-TIOCTYMAILHOTO PYyXy (OPMYBJIBHOTO Bi3Ka BHKOHATH Y BUTJISII
[IApHIPHO BCTAHOBJIECHOTO HAa OCHOBI KYyJIaYKOBOTO MEXaHi3My, 110 KOHTaKTye 3
IITOBXa4aMH, 5KOPCTKO MPUKPIIIIEHUMH 10 (OPMYBAILHOTO Bi3Ka.

OcoOMMBICTIO /aHOT YCTAaHOBKM € BUKOPHCTAHHS B HIA KyJIauyKOBOTO
MPUBOJHOTO MEXaHI3My, IO pealli3y€e ONTUMAIbHUA JUHAMIYHUN PEKUM 3BOPOTHO-
MOCTYNAJIBHOTO PyXy (POPMYBAILHOTO Bi3Ka.

OpHak mpu TakoMy pexumi pyxy (opMmyBaJgbHUI BI30K Ma€ MaKCHMaJlbHE
IPUCKOPEHHS MPU JOCATHEHHI KpalHIX MOJI0KEHb.

Ile npuBOIUTH 10 MIABUILEHHS JUHAMIYHUX HABAaHTaKEHb 1 KOJUBaHb B
€JIEMEHTaX MPUBOJHOTO MEXaHI3My, BUHUKHEHHS 3aliBUX PYHHIBHHUX HABaHTA)KEHb
Ha paMHYy KOHCTPYKIIIIO 1, BIAMOBIAHO, 10 NEPEIYaCHOTO BUXOAY YCTAaHOBKH 3 Jany.

Tomy mocrae 3amaya yAOCKOHAJEHHS KOHCTPYKIIi NMPUBOJHOTO MEXaHI3MY 3
METOIO TiIBUIIIEHHS HAJIIHOCTI Ta JOBTOBIYHOCT! YCTAHOBKH.

JudepenuianbHe piBHSHHS, 1110 BU3HAYAE€ YMOBU ONTUMAIBHOTO PEKUMY PYXY
(GopMyBaJIbHOTO Bi3Ka, SIKUH BPAaXOBYE OJIHOYACHUHN BIUTUB €HEPreTUYHHUX 3aTpar,

JIIOYUX TUHAMIYHAX HaBaHTAKCHb Ta IHTCHCHUBHOCTI X 3MIHM B 4acl, Ma€ BU/I.
\%

Vi X X
o K, o, ®
1 b
€ X — KOOpJAWHATa LeHTpa Mac (OPMYBAJIILHOIO BI3Ka; t, — TPHUBAIICTh PYXy
. . o . 60- 0.
(bopMyBabHOTO Bi3Ka BiJl OJJHOTO KPaltHBOTO MOJIOKEHHS JI0 1HIIIOTO; N, = (15—25);
Bt )
7205,
n,=-———=1~
(1_ O — é‘2)
SHEePreTUYHUX 3aTpaT Ta AIFOUUX JUHAMIYHHX HaBaHTa)KCHb BIJIOBIIHO.
B pesynbraTi po3B’sa3Ky piBHAHHS (1) OTpUMaHO BUpa3 MEpPEMIIICHHS EHTpa
Mac (OpMYBAITBHOTO Bi3Ka 3 OJHOTO KPAaWHBOTO TOJIOKCHHS B 1HIIE 3 KOMILICKCHUM

ONTHUMAJILHUM PEKUMOM PYXY:

; 5, Ta &, — 0e3p03MipHI BaroBi KOeQIli€HTH, 10 BPAXOBYIOTh JOJIO

t

ot at bl 5
X=A+A-t+A-e "+A e "+A-e "+A-e ", (2)

n+4n>—4-n,

2 )

ne A, A, A, A, A U A — IOCTI}HI IHTETPpyBaHHS; t — Yac; Pl:\/

n—+n>—4-n,
P, = > :
Buxonsum 3 mo4aTkoBUX YMOB Iepiony pyxy t=0, x=x,, x=0, Xx=0 Ta ioro

KIHIICBUX YMOB — t=t,, x=x%, X=0, ¥=0 (x,, X, — KOOpAMHATH KpaiHiX MOJIOKECHb
[IEHTpa Mac Bi3Ka) BU3HAYEHO MOCTIWHI IHTETPYBAHHS:

12



«Payionarvhe 6uKopucmanns enepeii 6 mexuiui. TechEhergy 2022»

A = — ;

2
e +P, l—P— [epl -P-1-

_{epz ~P, —1-5[@ p-1- (e _eaz, (epi—epl +2: F’l)ﬂx

1

~——

e 2o o) —

o e e )a-<ea—ew-[%-(l—ea)aepz—l)} ®)
e !
- e 2R o).

Pz.[AS.(ePZ_epl)_{_AG,(e’Pz_eFﬁ)] P2
A —__2 . —_A __2 . + :
. P76 ) A=A (A+A)
P-(A-A)+P-(A-
- (A AA)t (A Ae); A=x-A-A-A-A.
1

I3 BpaxyBaHHSIM MOCTIMHUX 1HTErpyBaHHS (3) BU3HAUEHO KoeDilieHTH P, =7,75
Ta P, =5,48. Ha ocHOBI 1IUX KOE(}III€HTIB OTPUMAHO 3HAYEHHS n, =90 Ta n, =1800, a
110 HUM — BaroBi koedillieHTu 6, =05 Ta 5, =0,3.

[lepeTBopuBmm BUpa3 (2) A4 BUNAAKY, KOJIM TIOYAaTOK KOOPAMHAT
BIJIpaXOBYETHCS BiJl CEPEAHBOTO MOJIOKEHHS MePEMIIIECHHS Bi31<a OTPUMAaHO:

t t

pt At ot ot Ax
X=A+A t+A-e "+A-e "+A-e "+A- e t1—7, 4)
e Ax — X171 (opMyBaJIbHOIO Bi3Ka Bijl OJJHOTO KPAWHBOTO MOJIOKEHHS J0 1HIIOTO.
3aKkoH pyxXy BI3Ka, OMHCAHWN pIBHIHHAM (4), Moxke OyTH 3HIMCHEHHI
MPUBOJOM 3 KYJAYKOBHM MEXaHi3MOM 3BOPOTHO-TIOCTYMAIIBHOTO pyXy Bi3ka. [lpwm
IIbOMY PYyX Bi3Ka B OJTHOMY HaIIPSIMKY 3MIIHCHIOETHCS 332 paxXyHOK IMOBOPOTY KyJladka
Ha TOJOBHHY 00epTy (TOOTO ¢=7) 1 B 3BOPOTHOMY HANpSMKy L€ HA TMOJIOBUHY
0o0epTy; MOBHUM IUKJI PYyXy Bi3Ka — 3a OJAWH 00epT Kynauka. J[yis 3miiicHEeHHs
OMKCAHOTO 3aKOHY PYyXy Bi3Ka HEOOX1IHO, 100 MPUPICT pajdiyca KyJlayka BiJMOBIIaB
IPUPOCTY TEPEMIIICHHS Bi3Ka. 3T1HO 3 IIUM 3MIHHUN PajilyCc KyJayKa BU3HAYAETHCS
3aJICKHICTIO:

X

A=A

P AX
p_—+A1+A2t+A3e t1+A4e tl+A5e tl+A6e t1—7, 5)
7€ b — BiJICTaHb MIX IITOBXauyaMH.

Yac t MOXHA BHKJIIOUHTH 13 TOMNEPEAHBOI 3aJICKHOCTI, OCKUIBKU tz%, a

t = % . TyT ¢ — KyTOoBa KOOpJIMHATA TTOBOPOTY KyJayKa, a @ — KyTOBa MIBHJKICTh

kynadka. [licis BIiAMOBIAHMX TMEPETBOPEHBb pPaalyc KyJauka, IO OINHUCYE HOTo
podiib, TOB’A3Y€ETHCS 3 KYyTOBOK KOOPAMHATOK HACTYITHUM BUPA30M:
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4 _p2 L _p.2
p=%+A1+A2'<0+A3-eP1”+A4-e P1”+:°~5-6P2’”~°~6'e PZ”—%, O<p<wr. (6)

AHaJIOT1YHO BU3HA4Ya€Thes MPod b Kyladyka Ha JUISHI HOTO MOBOPOTY BiJ 7

70 27 , AKUW OMUCYETHCS PaJilycoM, IO 3MIHIOETHCS 3a 3aJIC)KHICTIO:
21— 27—

b R=— R
p=§+A1+A2-(2-71'—(0)+A3-e © +A-e 7

(7)

27— 27—

PZ _PZ X
+A-e T +Ae 7 —7,7r<¢)£27z.

[Ipy Bu3Ha4YeHHI 3MIHHOTO pajiyca Kynauka 3aiexxkHoctsmu (6) Ta (7)
HeoOX1IHO B Qopmynax MOCTIMHMX 1HTerpyBaHHA (3) Anst A, BUKOPHUCTOBYBaTH 7
3aMiCTh t, .

[Ipn 3actocyBaHHI B pOJUKOBIH (OpMyBalbHIA YCTaHOBII KYJA4KOBOTO
IPUBOJHOTO MEXaHI3My 13 KyJaukoMm, Mpoduib sKoro 3abe3nedye KOMIUICKCHUN
ONTUMAJIBHUM peXuM pyxy (QOpMYBaJIBHOTO BI3KA, 3MEHUIYIOTbCS JAMHAMIYHI
HaBAaHTA)XKEHHS B €JIEMEHTaX MPHUBOJHOTO MeEXaHi3My, 3HUKAIOTh 3ailBl pyiHIBHI
HAaBAHTAKEHHS Ha paMHY KOHCTPYKUIIO 1, BIAMOBIIHO, IMiABUILYETHCSA HAAIWHICTD Ta
JIOBIOBIYHICTh YCTAHOBKHU.

VK 631.3
JEL Classification Q 01; D 24; P 42

EHEPTETUYHA OLHIHKA POBOTHU POBOYOI'O OPTAHY
JJISI MIJIKOT'O OBPOBITKY IPYHTY

C. €. Tapacenko, K.m.n., Oouenm
Hayionanvruii ynisepcumem oiopecypcis i npupoookopucmyseamus Ykpainu,
m. Kuis, Yrpaina

Jocniayn npoBoAWIMCA HAa BUIPOOYBAIIbHOMY MOJ1. MeTeoponoriyHi yMOBH 3a
nepios; TPOBEJACHHS EKCIEPUMEHTY CYTTE€BO HE 3MIHIOBAIUCH. THUI TPyHTY —
YOpHO3eM 3BUYAlHUM, MaynorymycoBuii. Pembed piBHuii 6e3 cxwumiB. DoH —
crapoopHuii. TemriepaTypa HaBKOJIUIITHBOTO cepenoBuIna ckiaaana 25°C. BomoricTs
IpyHTY B ropusontax, %: 0...5 cm — 12,5; 5..10 cm — 15,1; 10...15 cm — 15,2.
TBepaicTh IPyHTY B TOPU30HTaX, Kr/cM?: 0...5 cM — 15,2; 5...10 cm — 15,45; 10...15 cm
— 15,63. 1llinbHicTH IPyHTY B Topu3oHTax, r/cm>: 0..5 cm — 0,46; 5...10 cm — 0,49;
10...15 cm - 0,53.

Jocnian mpoBOAUIUCS 3T1IHO 3 PO3POOJCHOK METOAMKOI0. 3a JI0MOMOIOK0
TEH30METPUYHOI CTaHLli, $SKa BMOHTOBaHa B KaOiHy TtpakTopa T-150K,
BHUMIPIOBAJIOCH TATOBE 3yCHIUIS TPAKTOPA ISl Pi3HUX BapiaHTIB pOOOUYMX OPTaHiB.

PesynbpTaTi 3amipiB ogepxkaHi y BUMIIsIAL ociiiiorpaM. [ mnbuna o6poOiTKy mij
9yac 3aMipy TSTOBOTO 3yCWJUII POOOYMX OpraHiB Ha PI3HUX IIBUIKOCTAX Oyia B

14
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Mexax Bil 5 ¢cM 0 15 cM. Iy moOpiBHSHHS 3aTpaT €HEeprii KOXKHOTO poOoYoro
OpraHy 3aCTOCOBYBABCS TOKa3HUK MMUTOMOTO TSATOBOTO O1opy P.

P, xH
5
2 T ‘#
?—— //
1
0
4 6 8 10 12 14 h,CM
P, xH
5 /
’ /e/ %
3 / 7/
/ _4‘]
’ | .
1
0
6 7 8 9 10 1 12 9, km/ron

Puc. 1. 3anexHicTh TATOBOTO OMOPY AJIA PI3HUX MapamMeTpiB pob0YOro oprany
BiJ rnOuHu 00poOiTKy (h) Ta mBuaKocTi pyXy arperary (9):

x - papianT 4 (a0 = 5°, 2y = 30°); ¢ — papianr I (o = 25°, 2y = 180°);

o - Bapiant b (a0 = 25°, 2y = 30°);  +- Bapianr 4 (a0 = 15°, 2y = 90°);

O — BapianT B (o = 5°, 2y = 180°); A - BapianT E (a0 = 15°, 2y = 180°).

OpepskaHi Mg 4ac TEH30METPYBAHHS OCIIWJIOTPAMH TOKa3yIOTh, IO IMPOIIEC
3MIHH TSITOBOTO ONOPY MAa€ BUTJISAJ HEMEPEPBHUX BUITAJIKOBUX KOJIMBAHb BiTHOCHO
cepeqHboro 3HaveHHsA. [Ipuuomy xapakTep KONMHMBaHb MPU YCTAJICHOMY PEXUMI
poOoTH arperaty CyTTEBO HE 3MIHIOEThCS B 4aci, TOMY MOJXHA MPHUIYCTUTH, IO
XapakTep JAHOTO MPOLECY € CTalllOHAPHUM.

Ha xapaktep 3MiHM TAroBoro omnopy P(t) cyTTeBO BIUIMBaIOTh TIJIMOMHA
00po0ITKY, MIKpOpEIbe( MO Ta CTYIITh OAHOPITHOCTI IPYHTY 3a TBEPICTIO [62].

[Tin gac Mmimkoro oOpoOITKy TIpyHTY (10 15 cM) Ha TSATOBHIL OMIp CYTTEBO
BITUBAIOTH MIKpOpenbed MoJisl, KUTbKICTh KOPEHIB POCIIMH B IPYHTI.

JocnixeHHs: TpoBoAWiInCs Ha ruOuHax Big ScMm g0 15cm. Mikpopenbed i
BMICT KOpPEHIB OYB OJTHOPITHUMM MO BCIH IUISHII TPOBEAEHHS TOCTIHKEHb. 3a TaKUX
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YMOB MOXHa BH3HAYUTH BCl CTAaTUCTUYHI MMOKAa3HUKU XapakTepy BHUIIAJIKOBOCTI
nporiecy. 3a pe3yabTaTaMu MpoBeneHUX Aociimkenb (puc. 1 (4 - a = 5°, 2y = 30%;
b-a=25°2y=30°%B-a=5°%2y=180° I"- a = 25° 2y = 180° 4 - a = 15°,
2y = 90° E - o = 15°, 2y = 180°)) BuAHO, IO MUTOME TATOBE 3YCHIUIL POOOUMX
OpraHiB ycix BapiaHTiB 31 30UIBIICHHAM TMOCTYMAJIbHOI IIBUAKOCTI TpPaKTOpa
301TIBIIYETHCS.

Sk BuaHO 13 rpadika (puc. 1), HAMOUTBIINK MPUPICT MUTOMOTO TATOBOTO OMIOPY
— BapianT /. Takuii xapakTep NPUPOCTY MOKHA MOSICHUTH THUM, IO MiJ Yyac poOoTH
poOoYoro opraHy NpOXOJIUTh TEPEBAXKHO MPOIEC 3MUHAHHA CKUOM, a He
CKOJIIOBaHHs. Sk B1JIOMO, NpolleC 3MHUHAHHSA € OLIbII EHEPrOMICTKUM, HIX
CKOJIFOBAHHSI.

B iHmwmx BapiaHTax poOOYMX OpraHiB MPUPICT MUTOMOTO TATOBOTO OMOPY €
MEHIIUM 1 MPOXOAUTH PIBHOMIPHO. SIKIIIO MPHUPICT MUTOMOTO TATOBOTO OIOPY MpHU
3MiHI IMOMHU 00poOITKY Bix 5 cM a0 15 cm s BapianTa 4 cknas 0,55 kH, To s
Bapianta /' — 2,2 kH. Buxoasuu 3 mUTOMOro TSATOBOrO OMNOPY pOOOYMX OpraHiB,
MOYKHA BU3HAUUTH, CKIJIbKH 3aTPAYa€ThCA CHEPrii Ha pyHHYBaHHS CKUOM.

OcuunorpamMu, OTpUMaHI MiJ 4Yac JOCHIIXKEHb, SBISAIOTH COOOI TapMOHIMHI
KOJIMBaHHA PI3HOI YAacTOTH 1 aMIUNITyAH. YacToTa KOJIMBaHb 3aJIEKUTh BiJl CTaHy
IPYHTY 1 XapakTepy B3a€MO/Ii 3 HUM PoOOYOro oprany. ¥ pasi, KOJIM BIJICYTHI IiJ
gac pyxy poOo4oro oprany B I'pyHTOBOMY CEpPEIOBUII Takl SBUINA, K 3aJTUMAHHHS
IPYHTY, 3allleMJICHHSI 00POOIIOBAHOTO MIapy IPYHTY HAa poOOYOMY OPraHoBi, TO KPOK
KOJIMBaHb OyJe MajuM, aje dYacToTra BHCOKOI0. lle sBuUIlle CHPUUMHIOETHCA
BJIACTUBOCTSAMU  IPYHTY, TOOTO HEOJHOPIAHICTIO IPYHTY, HEPIBHOMIPHICTIO
PO3MOJILTY B IPYHTI KOPEHIB POCIIUH 1 T. .

[Tix yac po6OTH Ha MEPECYIICHUX IPYHTaX, AK 11 OYJI0 B HAIIIOMY BUITQJIKY, SIK1
32 CBOEI0 XapaKTEPUCTUKOI € HEOJHOPIAHI 3a TBEPIICTIO Ta CHPUSITIUBUMH 0
3CYyBY, KPOK KOJIMBaHb TATOBOTO OMOPY 30UIBIIYETHCS, @ CIEKTP YaCTOTH KOJIMBaHb
3MIHIOETHCS BiJI BACOKOYACTOTHHUX IO HU3bKOYACTOTHHUX.

Axmo mig Yac 3MiHM TSATOBOTO OMNOPY IEPEBAKAOTh KOJWBAHHS TEBHOI
JaCTOTH 1 aMIUTITYAH, TO TaKHi TPOIEC € BIOPSAKOBAHWUM, a SKIIO IMEpPEBaKaHHS
OyIb-SIKMX YacCTOT HE CIIOCTEPIraeTbCs, TO MPOLEC 3MIHM TATOBOTO ONOPY Mae
xapakrep “0110ro mrymy’’.

HeratuBHuii BIJIMB Ha JOWHAMIKy arperaTty MaroTh I[EpeBaXKaroudi HHU3BKO
YaCTOTHI KOJIUBaHHS TSATOBOTO OMOPY. B ieanbHOMY BUIIAKY 3MiHA TATOBOTO OMOPY
MaTHME BUTJISA MPSIMOT JIiHIi, a Ha MPpaKTHUIll HAOIMKESHUM JI0 171eaJbHOTO € XapaKTep
3MIHU TATOBOTO OMOPY, KOJIA MPOIIEC MPOXOJAUTH 3 MiHIMATHHIUM KPOKOM 1 YaCTOTH —
OJIMHAKOBI1 IO BEJIMYMHI.
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VK 631.362
JEL Classification Q 01; D 24; P 42

HIJISIXXA OHOBJIEHHS IMTPOAYKIIT CLIbCBKOIOCIHOJAPCBKOI'O
MAININHOBYAYBAHHA

O. B. Haomouiii, k.m.H., 00Y.
Hayionanenuii ynieepcumem diopecypcis i npupoookopucmyeanus Yxpaiuu,
m. Kuis, Yxpaina

3 ypaxyBaHHSIM HUHIIIHBOI CTPYKTYPH arpapHOTO BUPOOHUIITBA, PO3MIPIB Ta
MOXJIMBOCTEH  CUIbCHKOTOCIOAAPCHKUX — MIJMNPUEMCTB  OHOBJICHHS  MAalIMHHO-
TPAKTOPHOTO MapKy Oyze 371HCHIOBATUCH IIISIXOM:

- KOMIUICKTYBaHHS NOBHO(YHKII1I0HAIBHOTO BJIACHOTO MAaIIMHHO-
TPAKTOPHOTO TMAapKy BIAMOBIAHO 10 OOCATIB 1 TEXHOJIOTIN MeXaHI30BaHUX POOIT
BEJIMKUMH €KOHOMIYHO CHJIIBHUMH ClIBCHKOTOCIIOAAPCHKUMH TIAITPUEMCTBAMHU;

- (opMyBaHHS MDKTOCHOJAPCHKUX MAUIMHHO-TPAKTOPHUX IMAPKIB HA OCHOBI
Koomepalii CIIbChKOTOCTIOJAPCHKUX  TOBAPOBUPOOHUKIB  IIISXOM  CTBOPEHHS
CHella]i30BaHuX  Oe3NMpUOYTKOBUX  KOONEpPATWBIB, YyKJIaJaHHS  JABOX-  abo
0araToCTOPOHHIX JIOrOBOPIB IMIOJ0 Mpua0aHHsS Ta (a00) CHUILHOTO BUKOPUCTAHHS
TEXHIKA €KOHOMIYHO CJIA0KMMH MIAMPUEMCTBAMH Ta TOCIOIAPCTBAMU 13 HEBEJTUKUMHU
obOcsramu poOiT;

- CTBOPEHHS Ta PO3IMIMPEHHS PETiOHAJbHUX KOMEPIIHHUX MAaIIHHHO-
TEXHOJIOTIYHUX  CTaHIM  JyIsi  OOCIYroBYBaHHS  CUIbCHKOTOCIIOJAPCHKUX
TOBAapPOBUPOOHMKIB, OCOOJIMBO MO0 HA/ITAHHS MOCTYT CKJIAJHUMU BUCOKOBAPTICHUMU
MaIIMHaAMU Ta TEXHIKOIO CTEI[laIbHOTO MPU3HAYCHHS,

- 3aJIy4eHHS JI0 BHUKOHAHHS TMOJBOBUX POOIT Yy CUIBCHKOTOCIOAAPCHKUX
MIAMPUEMCTBAX TEXHIKH, 110 MepedyBa€ y BIACHOCTI YM KOPUCTYBAHHI CENSIHCHKUX
rOCIoAapCTB.

Peanizamiss 3a3HaueHuX HaOpsIMKIB MOTpeOye 30UIbLIEHHS JIOXOJHOCTI
CLIBCHKOTOCTIOAPCHKOTO BUPOOHMIITBA Ta 3AIMCHEHHS 3aXOiB LI0J0 PO3IIMPEHHS
MPOMO3HIIT HAa PHUHKY CUIBCHKOTOCHMOAAPCHKOI TEXHIKM 1 1 JOCTYHMHOCTI JUIs
CLIIBIOCIITOBAPOBUPOOHUKIB.

B nmepiury uepry oHOBJICHHS MAalTMHHO-TPAKTOPHOTO MAapKy Ma€ 31HCHIOBATUCH
3a PaxXyHOK TEXHIKM BITYM3HSHOTO BHUPOOHUIITBA, IO BIAMOBIIAE CyYaCHUM
KpUTEPisSIM HAJIHHOCTI 1 arpOTEXHIKH.

3akymiBist 3apyOiKHOI TeXHIKH, OCOOJIMBO Ti€l, M0 BkKe Oyna B eKCILTyaTarlii,
Ma€ 3JIINCHIOBATUCH 3 YpaxXyBaHHIM CYTTEBOTO 3pOCTaHHS EKCIUTyaTaI[liHUX BUTpPAT
Ha MATPUMAHHA 1X B pOOOTO3/IaTHOMY CTaH1 OCOOJUBO MICIs TPhOX-YOTUPHOX POKIB
3 4acy iX BUILYCKY.

B yMoBax HecTadi KOWITIB JJisi NMPUAO0AHHS TEXHIKM OHOBJICHHS MAaIlIMHHO-
TPAKTOPHOTO TApPKy HEOOXiAHO 3AIMCHIOBATH TMOETAHO 3  ypaxXyBaHHSAM
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perioHaJbHUX ocoOnuBOCTel. IlpiopuTeTHHMHU HampsIMKaMH LBOTO OHOBJICHHSA
MaroTh OyTH HApPOIIYBaHHS YHCEIbHOCTI:

- 3epHO30MpanbHUX KOMOAaWHIB, B TOMY YHCJII 3a pPaxyHOK 3MEHIICHHS 1
30UTBIIIEHHS BiTHOBITIOBAILHUX PEKUMIB KOMOAIHIB, 110 BiAMPAIIOBAIIH;

- TPaKTOPIB TATOBUX Kiacy 3 BUPOOHUIITBA XapKiBCHKOTO TPAKTOPHOTO Ta
knacy 1,4 — IliBmeHHOr0 MammHOOYIBHOTO 3aBOJIB 3 BIAMOBITHUM MOHOBJICHHSIM
ey rpyHTO0OpOOHMX pOOOYMX MAIIMH AJSl arperaryBaHHs LIMX TPaKTOPIB 3a
paxyHOK KOMOIHOBAaHMX MAIMH Ta MAIIWH JJi1 IOBEPXHEBOTO (HETIMOOKOTO)
00pOOITKY IPYHTY;

- MaluH JUIS Mmicis30upaabHOi 0OpOOKHM 3epHa, Mepil 3a BCE OYMCHUKIB
3epHOBOTO BOPOXY;

- PO3UIMPEHHS KOMITOHEHTIB

IMIPAKTHUKH IIOBTOPHOT'O

.....

BHKOPHUCTAHHA

PUHOK JIISL BIAHOBJICHHS 1 IOBEACHHS JI0 pOOOTO3AaTHOTO CTaHy HasSBHUX TEXHIUYHUX
3ac001B.

Tabmuns
[ToTpeba B CLIIbCHKOTOCTIOAPCHKIN TEXHIII Ta KOIITaX s ii 3a0e3neueHHs
. Kombaithu | KombaitHu
[Toka3nuku TpakTopu Kombaiirn . | KyKypyan3o- KOPMO-
3epHO30MpabHI . .
30upanbHi | 30upalibHi
TexHomnoriyHa 423000 114000 11200 47700
noTpe0a, IIT.
HasBHICTB, mIT. 379872 65577 9077 22862
HeoOximgHi 06csrn 42300 11400 960 4770
HIOPIYHOTO MPU/I-
OaHHs U BIAHOB-
aennss MTII, T,
[[Mopiura moTpeda B 3388,9 3814 75,9 1136,4
KOIITax JIst
BigHoBIeHHST MTII,
MJIH. TPH.

Jis GpopMyBaHHS MAIIMHHO-TPAKTOPHOTO MapKy arpapHUX MIIIPUEMCTB Ha
PIBHI TEXHOJOTIYHOI MOTpeOH, HEOOXINHO BXKE OJMKYUM YacoM 3a0e3MeyuTH
3aKyMiBJIIO MaIIMH 1 00JaHaHHs Ha cyMmy O 15-17 mupA. rpuBeHb Ha pPiK, B TOMY

YUCII:

- TpakTtopiB — Ou1s 3,4 Mmupa. rpH.,
- 3epHO30upaIbHUX KOMOaHIB — 3,5-3,4 MJIp. TpH.,
- Oypsiko3oupanbHux mMammuH — 0,35-0,40 mipa. rpH.,

- KopMo30upanbHux MamuH — 1,1-1,2 mapa. rpH.,
- MaIlUH JJ1s TBapuHHUITBA — 1,5—1,6 MIIpA. TpH.,

- TEXHIKH 3araJIbHOTO MIPU3HAYEHHs Ta 1HIMX ramy3eu — 3,5—4,0 mupa. rpH.,
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- aBTOMOO1T BaHTaxH1 — 2,1-2,2 Mip/. TpH.

[TinTpMaHHS MAIIMHHO-TPAKTOPHOTO MMAapKy B Ipale3/aTHOMYy CTaHi
noTpedye 3 po3paxyHKy Ha pik 1,2—1,5 mupa. TpH. Ha 3aKyITiBIIO 3alIaCHUX YaCTHH i
PEMOHTHHMX MaTepiaiB.

VK 637.1.022
JEL Classification Q 01; D 24; P 42

THUIIN MOJIOYHUX PLJIBTPIB

C. €. Ilomanosa, K.m.H.
Hayionanvnuii ynieepcumem oiopecypcis i npupoookopucmyeanus Yxpaiuu,
m. Kuis, Yxpaina

HaiiG11p1m npocTuM crmocoOOM OUYMILEHHS MOJIOKa € Mpolec (piuIbTpyBaHHS, 3
BUKOPUCTAHHAM (UIBTPIB PI3HOI KOHCTPyKLii. DUIbTpyBaHHA — 1€ BHJAJIEHHS 3
MOJIOKA 1 MOJIOYHUX MPOAYKTIB PI3HUX MEXAHIYHUX JOMIIIOK, OCaay MW OKpeMHX
CKJIQJJHUX KOMIIOHEHTIB, II0 B10YyBa€eThCA 3a JOIMOMOIOI0 MOPUCTOI MEPErOPOIKH,
3/1aTHO1 IPOITYCKATH PIAMHY, aje 3aTPUMYBaTH 3BayKEHI B HIi TBEP/Il YACTKHU.

OCHOBHOIO YaCTUHOIO OYy/b-KOT0 (PiIbTpa € QUIBTPYIOUUd €IEMEHT, Y IKOCTI
SAKOTO BHUKOPHCTOBYIOTHCSI TKaHHMHM 3 BOJIOKOH POCIMHHOIO 1 TBApUHHOTO
MOXO/DKEHHS, a TaKOX 13 CHHTCTHYHHMX, CKJISHHUX, KEpaMidyHUX 1 METaJeBUX
matepiamiB. DUIBTPYIOYl €JIEeMEHTH, BUTOTOBJEHI 13 CHHTETHMYHUX BOJIOKOH
MOJIIBIHWJIXJIOPUIHI, TIOJIIaMiJiHI, JJABCAHOBI), 32 CBOIMHU BIJIACTUBOCTSAMH Yy OaraThox
BITHOILLIEHHSX MEpPEBEPIIyIOTh OABOBHSIHI 1 BOBHSHI, TOMY L0 MO€AHYIOTH BHCOKY
MEXaHIYHy MIIHICTb 3 TEPMOCTIHKICTIO 1 HECHPUUHSTIUBICTIO [0 BIUIUBY
MIKpOOPTaHi3MiB.

YwinsHww4a npoknagka

Kpnwka

< Buxignuit natpyook
DiNbTpYHYHA eNeMeHT
Kopnyc
BxigHni natpybok

HanpauHa

Puc. 1. Cxema QinbTpa 31 3MIHHUM KapTPUIHKEM.

MeTtaneBi eleMEHTH BUKOHYIOTHCS Yy BH[I CITOK 1 TKaHUH 3 HEPIKaBIIOYUX
cTayiei, a Takox nepPopoBaHuX JUCTIB. OCTaHHI 3BUYAafHO BUKOPUCTOBYIOTHCS MPHU
PO3UIEHH] CUCTEM, 1110 MICTATh IpyOOAMCIEPCHI YACTKH, 1 SIK OMOPHI MEPErOPOJIKH
Ut GLIBTPYBAIbHUX TKAHUH.
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Y MONOYHIA TPOMHUCIOBOCTI 3aCTOCOBYIOThCS (DUIBTPU MEPIOJUYHOI 1
Oe3nepepBHOI Jii. BUTBIIICTE 3 HUX MPAIOE y 3aKPUTOMY TOTOIII 1T BAaKyyMoM abo
P HAJUTUIIKOBOMY THCKY B CHCTEMI.

B 3anexxHoCTi BiJf KOHCTPYKLIi (PUIBTPYIOUOTO €JIeMeHTa (IbTPU MOALISIOTH
Ha IWIHApUYHI 1 auckoBi. Lumianpuuni (ineTpu mnepiogudHoi aii OyBaroTh 3
OJIHOPA30BUMHU 1 6araTopazoBUMHU PUIBTPYIOUUMHU €JIEMEHTAMHU.

[lepcrieKTUBHUM, Ha Hally AYMKY, € BHKOPHUCTaHHS MOJOYHOTO (ibTpa 31
3MIHHUM (DUTBTPYIOYUM €IEMEHTOM (KapTpUIKEM).

Kopniyc ¢inbrpa sBisie co6oro koyi0y, BUKOHaHY 3 HeprkaBitoudoi craii. Ilepen
noyaTkoM (puIbTpallli B KOPITYC BCTABISETHCS KAPTPHUIK TOHKOTO OUUIIEHHS MOJIOKA.

Uepe3 BxigHUN MaTpyOOK MOJIOKO HACOCOM MOJAETHCS JI0 LMJIIHIPUYHOTO
GUIBTPYIOUOTO  €lIeMEeHTY (KapTpuika) 3 BOJOKHHCTO-TIOPUCTOTO Marepiany,
BUKOHAHOT'O MHEBMOEKCTPY31MHUM METOJIOM 3 PO3ILIaBy MOJINPOILIEHY.

JliamMeTp OTBOpIB BapioeThcsi B Mexax Big 10 mo 15 MKM, 3aBIOsSKH 4OMY
GIIBTpYIOUMi €JIEMEHT 3aTPUMY€ HaBITh HaWIPIOHIINI YaCTUHKH Opyay, aje mpu
[[OMY TIPOITYCKA€E BC1 KOMITOHEHTH MOJIOKA.

Jlani MOJOKO, PO3NOAUIAIOYHCH 1O BCIA 30BHINIHIN MOBEPXHI PUIBTPYIOUOTO
€JIeMEHTa i €0 TUCKY, KU CTBOPIOE HACOC, MPOXOJUTH Yepe3 KapTpUIK, Ha
AKOMY 1 3atpuMyeTbesi Opya. Ilicas mporo uepe3 BUIYCKHUN MATPyOOK MOJIOKO
BHUXOJIUTH BXXEC OUUIIICHHM.

@inbTp TOHKOTO OYHWIICHHS MOJIOKA BHMAara€ MpaBWIBHOTO morisiay. Ilicis
npoBeleHHs (uibTparii Mosioka (QUIBTPYIOYHN €JIeMEHT MOTpiOHO BUTATHYTH,
PETENHHO MPOMHUTH 1 MOMICTUTH B COJBOBHH po3urH. COJIBOBUM PO3YMH 3YNHUHSIE
poliec pO3MHOKEHHST OakTepii, o0 (GUILTp HE CTaB JHKEPEIOM OaKTEeP1OJIOTTYHHX
ek, [Ticas BeuipHbOro MOTHHS GUIBTP HE BUKOPUCTOBYETHCS 1 YTHIII3Y€ETHCS.

[lepeBarn BUKOpHICTaHHS JaHOI CHUCTEMH: BHAAICHHSA 10 98% MexaHIUYHUX
JIOMIIIOK; 3HUKEHHS COMATMYHUX KMTHH 10 50%; 3HMXKEHHS OakTepialbHOTrO
oOCIMEHIHHS; 30UIBIICHHS TEpMiHYy 30epiraHHs MOJIOKa 1 MIABUIICHHS WOTO
COPTHOCTI; IPOCTOTAa YCTAHOBKH 1 3aMIHU KapTPUJIXKIB.

VJIK 538.371.4
JEL Classification Q 01; D 24; P 42

DISPOSE OF USED OIL FILTERS OF CARS

Krzysztof Jozwiakowski, Dr hab., Prof. nadzw. UP.
University of Life Sciences in Lublin, Lublin, Poland

On the average, for normal operation of the car need to be replaced
approximately 2-4 oil filter depending on the type of vehicle. Thus, typically such
filters in Ukraine is either wasted or given to recycling companies that are engaged in
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the processing of various waste. In the first variant oil filters poisoning the
environment, the second is often amenable to simple burial (and this is again the
pollution of nature), or at best melted down for the metal. And, as in our country
there is no such thing as special points of collection of used filters, mostly, they just
throw and motorists, and trucking companies.

But the waste automotive oil filter is a metal capsule, which remains after
discarding 200 ml of used motor oil. They find themselves in the dump, the capsule
begins to rust, and then from it into the environment oil leaks, which, among other
things, as waste, belongs to the third class of danger.

But, in some countries, oil filters processed so to extract and tons of scrap
metal, and liters of waste oil. Extracted thus steel can be used for the manufacture of
various products, and used oil may go as a Supplement to the hydrocarbon fuel for
the boiler, for the production of asphalt, for processing of railway sleepers, or the oil
can be allowed to restore its technical properties to use again.

And actually, this profitable disposal of oil filters is not a very complicated
process. Usually, Western and European companies who are engaged in it, install in
car showrooms, workshops and large fleets barrels or containers where the discarded
spent filters.

Then they transportyou to a treatment facility where filters using a powerful
press compressed into neat little cubes. At this point, though not completely, but they
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squeeze out the used oil. After the filters, converted into metal cubes and sent into the
furnace where they are heated initially to a temperature of 1300 degrees. At this point
of them in the collection bins again collect oil. But already a secondary process of
heating to more than 1700 degrees burns any residual vapours of the waste oil. In the
end, the output of recycled oil filters into small cubes of pure steel which can be
reused.

YJIK 538.371.4
JEL Classification Q 01; D 24; P 42

SOLAR ROADS - TECHNOLOGY OFFUTURE

Romaniuk Waclaw, Doctor of Technical Science, Professor
Institute of Technology and Life Sciences Branch in Warsaw, Warsaw, Poland

At the end of December you probably read the news about the discovery in
France of the first kilometer of the road made of solar panels. This news spread
around the world, hitting its relevance, and yet, no one really understood, is it
advisable to build it. Because, as you know, survive only those technologies that, first
and foremost, and demonstrate their effectiveness. Suffice it to recall the recent
history of the Chinese flying bus — however, it was a complete sham. So let’s take a
look at how the technology of building solar roads might be viable.

=R

w
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1 km solar roads in France, was built near a small village under a complex
name Tourouvre-au-Perche, located in Normandy. This section of the road covered
with solar panels total square footage of 2800 m?. Cost is the construction of the
colossal sum of € 5 million and it is planned that each day will pass about 2000 cars.
For the past 2 years of testing, the panels will generate electricity, which would be
enough for street lighting of the village with 3400 inhabitants.

Incidentally, a similar road is already built, then it even got its own title —
SolaRoad. The world’s first stretch of road covered with solar panels, is a 72-metre
Bicycle path in the village of Krommenie in the Netherlands, which opened
on 21 October 2014.

Then its construction was also spent € 5 million But in December of that year,
the track had to make a repair, changing almost all the panels that were completely
broken. And this despite the fact that it drove heavy vehicles and only pedestrians
walk and ride bicycles. Besides, it turned out that massed on the track dirt and water
are greatly reduced its efficiency, and pass on it the bike was blocking the sun.

Finally, after calculations it turned out that the construction costs of such route
(about $1200 per m?) is 3-4 times higher than the installation of solar panels on the
roofs, and their self-sufficiency comes only after 50 years of operation. In this case,
in fact, a one square meter solar roads gives about 70 kWh per year, and the lifetime
Is more than 20 years. But, the main trouble of these solar roads have proved their
ability to generate electricity in sufficient quantity only in regions where there is a
large number of Sunny days per year.

However, after 6 months of tests, SolaRoad was still recognized as an effective
technology for was able to give a little more than expected 70kW of electricity per
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square meter. A year later the results (9800 kWh) compared with the results of solar
panels of the same size, but mounted on the roof, and yet acknowledged that "high-
rise" panel can generate 2 times more energy than "road". In addition, for invested in
bike path funds to buy or produce otherwise order 520000 kWh.

French road named Wattway IS not a blke and beS|des it was built for less
(of course, the public) money.

It is argued that testing the initially occurred at four car parks, and the panel is
covered with a thin protective film, allegedly, was able to withstand the onslaught of
cars. But Normandy is known for its cloudy weather. Here the number of Sunny days
is around 44 figures, which is very small (for example, in Kiev, these days at least in
2 times more).
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So, today, many experts are already predicting that the opening Wattway was a
good PR move to France itself, but this way will be ineffective, that will become
clear within six months of its operation. Of course, this idea fascinates with its beauty
and aesthetics, she probably has little chance of survival. While solar panels installed
on the roofs, are much more cheap and effective means of converting sunlight into
electricity.

VK 538.371.4
JEL Classification Q 01; D 24; P 42

TRANSPORT LOGISTICS OF AGRICULTURAL ENTERPRISES

Krasowski Eugeniusz, Doctor of Technical Science, Professor
Polish Academy of Sciences in Lublin, Lublin, Poland

Statement of the problem. In conditions of growing competition between
producers, the development of any business is the constant search and
implementation of new ideas, technologies, goods, services and production methods.
Therefore its operation requires continuous improvement, updating, reorganizing,
finding new ways of managing and doing business. Against the backdrop of high
inflation and the decline in effective demand, the structure of activities of industrial
enterprises and agribusiness enterprises logistic activities has a special place, given
the fact that this is where you can achieve a competitive advantage in costs. Today, it
Is increasingly important to the successful organization of logistics processes, as
logistical costs can reach up to 30% in the cost structure.

The role of transport in logistics is crucial, because the movement of material
flows without moving is not possible. A significant part of logistics costs for
transportation. Transport influences the economy of the country as a whole, the
region, in particular on the development of rural areas where the agricultural
production, its storage, processing and marketing.

The movement of raw materials and finished products from the primary
supplier, the manufacturer to the end user is provided with transport means which are
one of the most important sectors of social production, designed to meet the needs of
the population and social production in transportation. Transport is a means of
ensuring territorial ties, with a product manufactured according to the established
nomenclature and quality must be fully and timely delivered to the consumer. That is,
the transport link that unites producers and consumers. Therefore, it plays an
important role not only in the formation of the final product cost, and ensuring
competitive advantages. At the same time, transport is one of the biggest polluters of
the environment. Analysis of recent researches and publications. The problems of
freight transportation in agriculture and the use of mobile transport in agriculture is
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dedicated to the works of a number of scientists. Formulated in their works scientific
approaches to the use of logistic mechanism of the transport of goods, the
conclusions and recommendations take an important place in the theory of transport
logistics. In addition, the processes of the organization of cargo transportation in
agriculture with minimal adverse impact on the environment, require further study.

The aim of the article is the study of the current status of the transport logistics
of agricultural enterprises and elaboration of proposals on the implementation of
measures of organization of transport logistics in agriculture in terms of reducing the
negative impact on the environment. The main material of the study. In conditions of
saturation of the consumer market, limited purchasing power and the financial
shortage, many manufacturers sharply there is a question about maintaining their
position in the market by increasing efficiency, which is due not only to optimize
their internal processes, but first and foremost, the ability to ensure timely delivery of
the right product in the right place and the consumer needs a certain quality with
minimal costs. To implement these objectives, it is necessary to know how to apply
the tools of planning, formation and movement of material flows, in other words, to
correctly build and coordinate logistics processes associated with production and with
sales. Agrologistic is one of the fastest growing industries in North America, Western
Europe and other developed regions of the world. In Ukraine agrologistika, in
contrast to the General transport logistics is at the initial stage of its development, but
Is a very promising direction. Development agrologistika will bring the agriculture
and the whole agro-industrial complex of the country to a new level.

The volume of traffic, directions and nomenclature of transported goods
considering transport logistics. The key role of transportation in logistics is not only a
large proportion of transport costs in total logistics costs, but also the fact that
transport is impossible without the existence of the material flow.

Effective management involves consideration of all specific features of the
activities. Agrologistika offers a relatively new and extremely effective mechanism
that can bring a new level of agriculture and agribusiness in General in Ukraine.
Today agrologistika in Ukraine is at the stage of its formation, but subject to
overcoming the major obstacles to the development of this direction and create
conditions to improve the system agrologistika on the agribusiness enterprises should
expect high efficiency of development of the industry in our country.

The purpose of transportation logistics is the reduction of transportation costs
and transport-related harmful effects to the environment when delivering goods "just
in time" and the maximum satisfaction of all requirements of the consignee of the
goods. Its main objectives is the reduction of stocks of material resources in
circulation and time of delivery of goods in the interests of vendors and consumers.

This transport business is manifested in two aspects: internal (associated with a
slight nudge distances, mainly in the production logistics) and external (carried over
long distances between different organizations or remote offices of the same
company, primarily in the logistics system of supply and distribution). Today among
the producers of agricultural products of Ukraine the most developed transport
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logistics, export oriented agricultural holdings [1, p. 151-156]. According to the
analysis by the experts of the Association of Agricultural carriers of Ukraine, the
major agricultural producers in the crisis period of the present, faced with the
problems that have become typical for all agricultural regions of Ukraine [2, p. 18-
19]:

1) lack of road and rail during peak periods claspinaa,

2) poor quality and delays in providing services by agroprivat,

3) untimely delivery of products

4) fluctuation of transport tariffs,

5) the disruption of the flow of vehicles within the agreed date for loading,

6) lack of specialized "clutches" g/p 17 tonnes

7) unanticipated risks associated with changing climatic conditions,

8) lack of uniform registry of vehicles (in practice leads to the fact that the
same car can be produced simultaneously on different routes by different managers).

In the end, in addition to economic damage and lost profits from agricultural
producers there is a possibility of scarcity of agricultural products on the shelves of
retail outlets, rise in price of agricultural products for consumers. Moreover, these
issues may impact on food safety food security of not only individual regions but also
the country as a whole.

At the same time remain specific problems of transport and logistics services in
the agricultural sector, associated with the peculiarities of agricultural production [3,
p. 44]:

1) a significant number of small producers, complicating the formation process
of large batches of products and raw materials

2) seasonal nature of production and differences in timing in the delivery of
raw materials to the enterprise and the export of products from the company

3) the specificity of the object of transportation: some products are perishable
and require special conditions of transportation (temperature, ventilation, etc.), the
need to transport live animals, birds and the like.

4) low quality of transport infrastructure, which is a consequence of the
economic weakness of entities and their territorial resserected,

5) the dependence of production on weather conditions (especially crop
production), and natural biological processes, which makes planning difficult and
increases uncertainty and risk,

6) insufficient number of qualified personnel in logistics is caused by objective
differences in the way and conditions of life in town and village,

7) insufficient cooperation between producers, which complicates the process
of integration and cooperation.

Besides, a certain part of them, through natural, will always complicate the
organization of transport logistics, for example due to the necessity of using only
special vehicles.

Difficult economic and political situation in the country in recent times makes
it impossible to solve the pressing problems which are only compounded and
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multiplied. The rise in price of fuel and other energy resources, reduction of turnover,
currency fluctuations reduce the ability of private entities, and the unstable situation
in the country limits the attraction of outside investment to improve the situation.

It is incontrovertible that agriculture is an important industry for many
countries of the modern world. Ukraine every year confirms its status as one of the
leading players in the global market of agricultural products. She is among the ten
largest grain producers in the world and in the top five of the world’s leading
exporters of agricultural products. Agriculture directly or indirectly affect different
areas of life that are directly related to sustainable development - the economy,
employment, labour migration, human health, rational use of natural resources
(especially land and water) and biodiversity.

Agricultural production in Ukraine in recent years can be called the engine of
the national economy. Over the past decade, constantly increasing the volume of
agricultural production. The export of agricultural products has become a basic
element of foreign trade activities of Ukraine. At the same time, modern agricultural
technologies do not always meet the requirements for rational and sustainable natural
resource management. Ukraine may lose the status of the leading agrarian countries
in the world, because in the last 20 years the agricultural land Fund is constantly
degraded and agricultural lands are constantly reduced. It becomes apparent that an
Important step towards sustainable development can be considered the transition to a
green economy. At the present stage of development of social production declaring
the priority of environmental issues and energy saving, it has been overlooked
through more pressing economic and political problems.

At the same time, in terms of European integration, the increased attention to
the environmental aspect of logistics activities due to several reasons, among which
the awareness of consumers through eco-labelling, the growth of economic
motivation for protection of the environment, increased attention to the adjustment of
activities in this direction, the growing demand for specialists in environmental
protection. However, the most motivating factor for companies is the desire to create
a consumer environmental image of the company. At the same time, according to the
researchers, soon the majority of consumers gives preference to companies that use
green transport and green logistics solutions. Methods of green logistics include:
management of the transport system and packing process, the organization of “green"
communications and production, warehouse management and waste[4, p. 279].

Transport is one of the biggest polluters of the environment from all
components of logistics systems. The task of ensuring environmental security of
logistics systems, in addition to determining the impact of transport on the regional
ecosystem requires developing measures for improving the environmental
performance of logistics infrastructure, in particular reducing air pollution and soil,
protection of surface and groundwater from pollution, reduction of vehicle noise and
vibration, protection of flora and fauna from the harmful effects of transport [5,
p. 24]. Unfortunately, not isolated cases at the local level agricultural enterprises
practically does not pay attention to the harmful effects of the environment and the
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ecosystem in General: the use of the vehicles several times already exhausted their
technical resources and carry out much greater emissions, poor quality of internal
roads, which not only increase fuel consumption, and sometimes through the creation
of a detour of obstacles (impassable pit, puddle, fell a tree, etc.) are removed from
areas of fertile land, the creation of uncontrolled, without proper conditions of
disposal, waste activities of mashine-tractor park, etc.
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ENGINEERING SERVICE OF MACHINERY FOR FORESTRY WORK
IN FORMATION OF SEATS CLEARINGS

Tanas Wojciech, Doctor of Technical Science, Professor
University of Life Sciences in Lublin, Lublin, Poland

In the forestry sector of our country a considerable part of lacoultre Fund is
cutting. Despite many years of experience of tree-planting works, the problem of
recovery of the forest clearings remains one of the most difficult tasks in forestry.

The basis for the rational recovery of forest plantations on clearcuts is to
prepare the soil, providing optimal conditions for the survival and growth of
seedlings and saplings of forest species. It is necessary to create optimal water regime
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on drained soils, to prevent excessive entry of moisture to the root system of plants in
waterlogged soils to reduce competition from herbaceous vegetation.

Reforestation of clearings expensive process. The most energy-and labor-
intensive when applied to current technology based on continuous linear execution of
all types of work, is the grubbing of stumps and preparing the soil for planting.
Moreover, the preliminary band or continuous grubbing of stumps is a prerequisite to
ensure the mechanization of the following technological operations.

Existing domestic and foreign experience shows that to reduce material and
labor costs, to reduce to a minimum the harmful environmental effects of the use of
mechanized methods for preparing seats, and at the same time to increase the level of
mechanization of technological operations, is possible if you follow the path of the
wide use of machines and tools of discrete.

In this case, is not required lane clearing and logging slash areas located in the
plains, and in mountain forests does not reduce the fertility of the soil, virtually
eliminates the risk of water erosion, etc.

More positive results can be obtained if done with the same setup at the same
time preparing the ground and planting seedlings and saplings, for example, with
closed root system.

To implement a discrete method of producing seats designed design universal
gruntovogo guns with a combined working body, designed for mechanical
preparation of discrete seats in micropaving (in areas of temporarily waterlogged
soils) or micropolitan (for areas with drained soils), the formation of holes for
planting of seedlings and saplings of forest species with the closed root system.

Development of new design universal gruntovogo work requires research
related to the definition and optimization of the parameters of the combined working
body, which ensures formation of discrete seats.

VJIK 658.382
JEL Classification Q 01; D 24; P 42

INVESTIGATION OF REGULARITIES OF ACCUMULATION OF
OPERATIONAL DEFECTS IN STEEL STRUCTURES OF TRACTORS

Myhailo Motrich
National University of Life and Environmental Sciences of Ukraine, Kyiv, Ukraine

The modern approach to operational reliability of agricultural machines
provides a periodic monitoring of the state of metal parts of the machine when the
estimated size of the defects that arise and develop in the operation, in order to avoid
the destruction of the metal construction. Having technological and operational
defects requires systematic maintenance of mobile agricultural machinery in all
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phases of operation. The system approach is aimed at detecting defects in critical
zones of metal structures (parts) with the highest probability of fatigue failure,
determining the optimal duration of inter-repair periods, outlining the basic
requirements for the availability of nodes to control their condition, increasing the
likelihood of detecting defects in structural elements.

In this paper, in order to establish the patterns of accumulation of operational
damage in steel structures, data was used on the existence of operational cracks in the
array of parts of tractor’s units. To detect cracks, a portable vibration eddies current
flaw detector, developed by the National University of Life and Environmental
Sciences of Ukraine together with the Institute for Problems of Strength of the
National Academy of Sciences of Ukraine named G.S. Pisarenko was used in this
paper.

In this portable defectoscope possibility is provided to switching the range of
sensitivity and selectivity of the device, that is, you can detect cracks, the size of
which is more than a certain value, which is especially important for defectoscopy of
parts and aggregates of self-propelled agricultural machines.

This portable flaw detector has the ability to switch the range of sensitivity and
selectivity of the device, it is possible to detect the cracks size of them larger
dimensions are a certain size, which is especially important for flaw detections parts
and components of self-propelled agricultural machines.

The results of the defectoscopic control regarding the presence of small cracks
in the details of wheeled tractors of different years of release are presented in Fig.1.
In general, defectoscopic control was performed on 1117 tractor parts, where 217
small cracks were detected.

0,18 /
0,16 4

\_/ ~N
2 ¢
014 y = 3,7879x% - 10,657xC + 10,182x2 - 3,7916x + 0,6345
012 R2 = 0,7004
0,1 T T T T T T 1
0,3 0,4 0,5 0,6 0,7 0,8 0,9 1
ngN

Fig. 1. Kinetics of intensity of occurrence of operational cracks in details of
knots of wheeled tractors of different durability of operation
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With the increase in the duration of operation due to the adverse effects of
power and corrosion factors of the production environment, the degree of degradation
of the structure of the material of metal structures (parts) increases, which leads to an
increase in the intensity of the origin of fatigue and corrosion cracks. In fig. 1 shows
a graph of intensity of occurrence of operational cracks with increasing durability of
tractors, described the trend line (polynomial 4 degree) with the accuracy of
approximation R? = 0.70.

The coordinates of the plot are as follows: the ordinate axis — the probability of
occurrence of the critical state P = ng/N (the ratio of the number of cracks detected ng
in the total number of investigated details N, meaningful in terms of the limiting
condition of operation safety); axis abscissa — relative longevity D = teu/thase (the ratio
of the length of operation of tractors te relative to the base tpase, Which in the
calculation is 17 years). Experimental data are described by the trend line of the
polynomial type. Its equation and the accuracy of approximation R? are written in
Fig. 1.

From Fig. 1 shows that the kinetics of the intensity of the origin of operational
cracks in an array of tractor parts is not monotonic and is characterized by a
maximum, which is in the range of 0.6-0.7 relative durations of operation, that is,
about 11-13 years. Consequently, this indicator can serve as a criterion for the
discontinuation of the tractor operation, the flaw detection of parts in order to detect
cracks and eliminate (replacement of defective parts). This maximum corresponds to
the greatest probability of sudden destruction of tractor units and the creation of
emergency situations on mechanized or transport jobs.

YK 631.17; 633.521
JEL Classification Q 01; D 24; P 42

AHAJII3 EHEPI'OEMHOCTI ITPOLHECY IBOBAPABAHHOI'O
OBYICYBAJIBHOI'O IIPUCTPOIO

0. B. Ko3zauenko, 0.m.H. npog.
A. Ilaxyuuit, K.m.n., oou.
A. Cononuuvkuii
epotcasnuii biomexnono2iunuil ynisepcumem, M. Xapkie, Yxpaina

PamionanpHe BHKOPHUCTAaHHS €HEPrii B CY4YaCHUX CLIBCHKOTOCTIONAPCHKUX
MallliHaX 1 arperarax, siki 3aCTOCOBYIOTh B TEXHOJIOTTYHHUX MPOIEcaX BUPOOHUIITBA
MPOJYKIli POCTUHHUIITBA, HA CBHOTOAHI SBIIE COOOI aKTyallbHY MpoOiieMy.
Hacammepes 11e cTOCy€eThCS €eHEPrOEMHOI TEXHIKH, 30KpeMa, JJIs 30MpaHHs 36PHOBUX
KyJIbTYp METOJOM OOYICYyBaHHSI pOCIWH Ha KopeHi. Takuii croci®0 30upaHHs
BUKOPHUCTOBYIOTh Yy  CYYaCHUX IMPOTPECHUBHUX  TEXHOJOTIAX  BUPOOHHUIITBA
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CLITBCBKOTOCIIOIAPCHKUX KYJIBTYP 3aBISKHU IIepeBaraM y MopiBHIHHI 13 TPAAUIIHHUMHU
MiX0JJaMU, a caMe, MiJIBUIIEHHIO MPOAYKTUBHOCTI Ta 3MEHIIEHHIO EHEPTOBUTPAT Ha
BUKOHaHHS mpolecy. [Ipu 1mpoMy XapakTepHOIO OCOOJIMBICTIO MPOIECY 30UpaHHs
BPO’KAI0 € MOXJIMBICTh 3aJIMIIATH HA TMOJII CTEOJIOBY YaCTUHY POCIUH, 110 J03BOJISIE
BUpINIyBaTH MpoOJjeMy BITPOBOI Ta BOJHOI €po3ii Ta HAKOMUYEHHS BOJIOTH Y
MOBEPXHEBUX IIapax IPYHTY.

MeTor0 1aHOTO JOCTIIKEHHS CTal0 BUBUEHHS IMPOLECy OOYICYBaHHS POCIWH
JBOHY OJIIKHOTO JABoOapabaHHUM OOYICYBalbHUM MPHUCTPOEM B J1a0OPAaTOPHUX
YMOBax Ta aHaji3 BUTPAT €HEprii Ha BUKOHAHHS TEXHOJIOT1YHOTO Tporecy. O6panuit
METOOJIOTIYHUH IMiIX17] MOKHA TTOSICHUTH HAaCTYTHUM YiHOM. HeoOXiTHOI0 YMOBOIO
OpU CTBOPEHHI Ta YAOCKOHAJICHHI >KHMBApOK OOYICYBaJbHOTO THIY € iX
BUMPOOYBaHHS B YMOBaX peajbHOI eKcrulyatamii. [[is cutbCcbKOrocmoaapchkoi
TEXHIKU, B TOMY YUCI1 i 004iCyBalIbHUX KHUBAPOK, SIKI BUKOPHUCTOBYIOTHCS CE30HHO
BIIPOJIOBXK HEBEJIMKOIO NPOMDKKY dYacy, OTPUMaHHS pe3yibTaTiB HEOOX1AHOI
TOYHOCTI € MOXJIMBUM TUIbKU 3a NEPIOJ JBOX-TPbOX C€30HIB. Lle 3HauHO MOJ0BXKYE
CTPOKU BUIIPOOYBaHb 1 YNOBUIBHIOE BIIPOBA/KEHHS Y BUPOOHULITBO MEPCIEKTUBHOI
TeXHIKM. Takuii CcTaH 3YMOBIIOE HEOOXIIHICTH PO3POOKH  METOJAMYHOTO
CYIIPOBOJ)KCHHSI T4 CTBOPEHHSI TEXHIUHUX MPHUCTPOIB, IO JO3BOJSIOTH 31HCHIOBATH
(13M4HE MOJENIOBAaHHS NPOLECY OOYICYBaHHS POCIHH CLIBCHKOTOCIOJAPChKUX
KyJbTYp B 1a00OpaTOPHUX YMOBaX.

3 METOI0 BHBYEHHS po0O0OYOro mpouecy *)HUBAPKH OOYICYBaJIbHOTO THUITY IJIS
30MpaHHsl HACIHHS JIbOHY OJIIMHOTO aBTOpaMu Oyia po3poOseHa 1 BUTOTOBJIEHA
nabopatopHa  eKCIIEpUMEHTajJbHa  YCTaHOBKA, fKa  JO3BOJsJIa  MPOBOJIUTH
EKCIIEpUMEHTAJIbHI JIOCI/DKEHHS. 1 BUBYATH CYTHICTh TEXHOJOTIYHOTO TMPOIIECY,
AKICTh pOOOTH Ta €HEPTrOMICTKICTh MPOIeCy O00YiCyBaHHSI POCIHH JIbOHY OJIIITHOTO.
KOHCTpyKTHBHO-TEXHOJIOTIYHA ~ CX€Ma Ta  3aralbHUd  BHJI  poO3poOJieHoi
eKCIIepUMEHTaJIbHOI Ja00paTOPHOT YCTAHOBKHU IPEICTaBICHO Ha PUCYHKY 1.

[Ipu BrIrOYEHHI JTAOOPATOPHOI YCTAaHOBKH pyxome mosie 11 pyxaroduce 3
MOCTYTAJBHOIO MIBUAKICTIO HA3yCTpid 00dicyBalibHOMY OapabaHy 5, KUM 371HCHIOE
o0epToBUl pyX BiJ MPUBOY (Ha CXEM1 HE MOKa3aHO), B MOMEHT MiABOIY POCIIMH JI0
HbOTO TpeOIHKM 4 3M1ICHIOIYN 00epTOBUN pyX OOYICYIOTh POCIMHH, BUBLIBHAIOYU
HaClHHS Ta TOJIOBUCTI (pakiii, AKi M 1€ 1HEpPLii Ta MOBITPSHOTO MOTOKY
HaIpaBJIs0uoro OiTepa-BiI0MBaYa PyxarThCs 3a TPAEKTOPIEIO, IO CTBOPIOE KOKYX 4
1abopaTOpHOT yCTAaHOBKUM. B 30HI 3aJHBOI YACTUHU TPUCTPOIO, 3a PaAXYHOK
BCTAHOBJICHHSI TMOBITPSHOI CITKH, BIJOYBA€ThCSI YacTKOBAa 3MiHA (3MEHIIECHHS)
MIBUJKOCTI Ta HAMNPSMKY MOBITPSHOTO TMOTOKY, IO 3yMOBIIO€ BIIBEICHHS uepe3
OTBOPU TOBITPSHOI PENITKA YaCTHUHOK OO0YICAHOTO BOPOXY 3 MEHIIUMU
aepOJMHAMIYHUMHU BIIACTUBOCTSAMHU (TIOJIOBUCTI YACTKH, MWJI, TOApiIOHEH1 creba
POCJIMH TOIIIO).

MerononoriyHa cxema peamizaiii mporecy 30UpaHHS — 3I1ACHIOBaacs
HAaCTymHUM 4YWHOM. [liIrOTOBIIEHI POCIAMHM MEBHOTO COPTY JHOHY 3aKPIILTIOBAIH Y
CHelaJIbHUX 3aTUCKavax, [0 3a0e3reyyBaiy BiICYTHICTh BUPUBAHHS cTeOIa i Jyac
B3a€MO/IIi 3 TpediHKaMu 00YiCyBaIbHOTO OapabaHy €KCIEePUMEHTAIBHOI YCTAaHOBKH.
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3a JIOTOMOTO0 BHUMIPIOBAJIBHOI JIIHIUKKM POCIMHM BCTAHOBJIIOBAJIW Ha BHCOTI
BIJIHOCHO OOTikaya Ta 6apabaHy yCTaHOBKH, III0 BIJMOBiaa pealbHUM YMOBaM IIpU
30MpaHHl KyJIbTYpPH OOUICYBaJbHOIO >KHUBapKoro. [licis mpoBeAeHHS YeproBOTrO
EKCIIEPUMEHTY BHU3HAuUaJ M KUIbKICHUNA Ta SKICHMH CKJaJ 004iCaHOTO BOPOXY, SIKUH
NOTpaIuUIiB 0 30MPaJbHOTO JIOTKA IIIBOBOI (pakifii Ta BTpPAT KOMIIOHEHTIB
oOuicanoro Bopoxy. [IpM BU3HAYEHHI CKJaqy KOMIIOHEHTIB Ta iX KiJIbKICHOI
XapaKTepUCTHKH 3 BOPOXY BHIAUISIMCS ~ obuicane  rpeOinkamu  Oapabana
EKCIIEPUMEHTAJIbHOI YCTAHOBKM HACIHHS JIbOHY OJIIHHOTO, HEoOdicaHi KOpOOOUKHU 3
HACIHHSM, JIYIITTMHHSA KOPOOOYOK Ta YACTOUKH CTe0Ia POCIIHH.

0
a — cxema; 0 — 3aranpHMM BUrIad; 1 — o0Tikay; 2 — 6iTep-BigOMBay;
3 — obOuicyBanbpHUM 6apabaH; 4 — BEpXHiil KOXKYX; 5 — 30Ha BIIBOAY MOBITPS;
6 — oToK A1 BimOOpy 00UicaHOTO BOPOXY; 7 — MyJIbT KEpyBaHHS; § — pama;
9 — tpoc; 10 — 6apaban; 11 — kopobka nepenay; 12 enexTpoaBuryH; 13 — HanpsMHi,
14 — norok; 15 — pyxome nosne
Puc. 1. KoHcTpykTHBHO-TeXHOJOTiYHA cxema (a) Ta 3aranpHuii Bun (0)
€KCIIEpUMEHTAIILHOT YCTaHOBKA JIJIsl JOCIIHKEHHS TPOIecy 009iCyBaHHS POCIIHUH.
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JlocnipkeHHs BUTpAT €HEprii Ha mpoliec 004YicyBaHHS HACIHHS POCIHH JIbOHY
OJIINHOTO Ha Ja0OpaTOpHIA YCTAaHOBIII IPOBOAMIIACH 3a YOTHpPMa (HaKTOpaAMMU:
4acTOTH oOepTaHHs OiTepa-BiiOuBaya N; Ta oOuicyBagpHOro OapabaHa Ny,
MIOJIOXKEHHSI MOBITPSAHOI CiTKM L, mmpuHa noBiTpsiHOi ciTku B. Jliama3onu Ta piBHI
BapitoBaHHs (pakTOpiB mpeacTaBiieHi B Tabmuii 1. ExkcnepuMeHTabHI TOCTIIKEHHS
Oynu mpoBeJieHi 13 3acTocyBaHHsAM D-ontumanbHoro miany bokca-benkina npyroro
nopsAaKy st 4 ¢GakTopiB 13 3arajbHOI0 KUIBKICTIO JAOCHiIIB — 27, MOBTOPHICTH Oyna
IIPUKHSTA TPUPA3OBA.

Ta0mms 1
PiBHi Bapialliii (pakTopaMu eKCIIEpUMEHTATBHUX JOCTIKEHb
dakTopu
PiBHi Bapiawiii | Yactota oOepTaHHs qaCTQTa obepranus [TonoxeHus [upuna
. . . 0YiCYBaJIbHOTO ) - . .
dbaxTopiB OiTepa-BiaOuBaya MOBITPSIHOT MOBITPSIHOT
Oapabana nz, 00/xB. . .
N1, 00/xB. (X1) (x2) citku L, M (x3) | ciTku B, M (x4)
Bepxniii 960 920 1 0,6
piBeHb (+)
Octoniitii 780 670 08 0.4
piBeHsb (0)
Hiicrii 600 180 06 0.2
piBeHb (—)
IaTepBan
Bapiarii 180 250 0,2 0,2
¢bakTopiB

28
26
P xBr 2+
22

éd

4
’
3
{

700

n. 00/xe 800 "

500 10 02
a 0
Puc. 2. 3anexHicTh cepeiHbOI MOTY>KHOCTI, 10 CTIOXKUBAETHCA YCTAHOBKOIO P
BIJI! a — 4acToTH obepTaHHs OiTepa-BimOuBaya Ni Ta 004YicyBambHOTO OapabaHa Ny; O
— MOJIOKEHHS TIOBITPSIHOT CiTKM B Ta ii mmpunu L npu dikcoBanux 3HaueHHsX (9)

JlJis KOXHOTO BapiaHTy AOCHiAYy OyJO BH3HAYEHO CEPEIHIO0 MOTY)XKHICTb, IIO
CIIO’KMBAETHCSI YCTAHOBKOIO P Ta 3 BUKOPHUCTaHHSM IporpamHoro nakery Wolfram
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Mathematica npoBejeHO anpoKCUMallll0 OTPUMAHUX JIaHMX, B PE3yJibTaTi SKOI
BCTAHOBJICHO 3aJICKHICTD Bijl ()aKTOPIB AOCIIKEHb Y HACTYITHOMY BUTJISI/II:
ds = —3,23992 — 0,45 B + 3,14757 L — 1,45833 L2 + 0,00462077 n; —
—1,78586-10° n;? + 0,00762877 n, — 0,00104167 B n, — (1)
—0,00121528 L n, — 1,54321-10® ny np — 2,55824-10° ny2,

3 BpaxyBaHHSIM MiHIMI3allii CEepeaHbOI MOTYKHOCTI, IO CIOKHUBAETHCS
YCTaHOBKOIO P 0TpuMaHO paiioHaidbHI MapaMeTpy NepuIoro HaOIMKEHHS:

P = 1,98 Bm, ny = 600 06/x6., n, = 490 06/x6., L = 0,6 m., B = 0,6 m. (2)

dikcyroun moueproBo (pakToOpH IOCIIIKEHh Ha IEBHOMY PpiBHI 3rigHo (2),
no0ymoBaHi Ha pUCYHKY 2 rpadiuHi iHTeprpeTarii 3anexHocTi (1).

AHaJi3 pucyHka 2 BKa3ye, 110 13 30UIBIICHHSIM 4acTOTH 0OepTaHHS Ni 1 Ny, a
TaKOXX 13 3MEHIIEHHSM IIMPUHU TOBITPSHOI CITKM B cepenHs MOTYXHICTh, IO
CIIO’KMBAETHCS YCTAaHOBKOIO, P 301ibIyeThesi. B CBOIO yepry mosioeHHs: MOBITPSIHOT
CiTkM L mpakTH4HO HE BIUTMBAE Ha 3a3HAYCHUN KpUTEPIN TOCITIIKEHb.

Bupimyroun 3amady MiHIMI3alii CIOXUBAEMOI TOTYXHOCTI P oTpumani
palioHaNIbHl KOHCTPYKTHBHO-TEXHOJIOTTYHI NapamMeTpu O0YiCYyBabHOIO MPHUCTPOIO:
yacToTa o00epTaHHs OiTepa-BigOuBaua N = 892 06/x6., yacTtoTa O00OEpTaHH:
o0OuicyBasibHOTO OapabaHa Ny = 652 06/x86., IOJOKEHHS MOBITPsIHOT CiTKU L = 0,62 m
1 ii mumpuna B = 0,56 wm. Ilpu U1bOMy TOTYXHICTh, WIO CIIOXKUBAETHCA
€KCIIEPUMEHTAJILHOIO YCTAHOBKOIO, I0piBHIOE P = 2,7 kBm.

Cnucok nitepaTypu

1. Kozauenko O. B. [Ipobiemu pecypco30epexeHHs y CLITbCbKOTOCIOIaPChKUX
arperatax: HaykoBe BujaHHs. XapkiB. TopHazo, 2008. 272 c.

2. Oleksiy Kozachenko, Andriy Pahuchiy Modeling of Interaction with Plants
Linseed Occupancy Drum TEKA. An International Quarterly Journal on
Motorization, Vehicle Operation, Energy Efficiency and Mechanical Engineering.
Lublin-Rzeszow. 2019. Vol. 19. No 1. P. 59-64.

3. Kozachenko O., Pakhuchyi A., Shkregal O., Dyakonov S., Bleznyuk O.,
Kadenko V. Results of numerical modeling of the process of harvesting the seeds of
flax by a harvester of the stripping type. Eastern-European Journal of Enterprise
Technologies. 2019. Vol. 3(1-99). P. 66-74.
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VJK 631.362.3
JEL Classification Q 01; D 24; P 42

JTOCIIIXKEHHS TPAEKTOPIN PYXY KOMIIOHEHTIB 3EPHOBOI'O
MATEPIAJIY B HIOXUJIOMY ITHEBMOCEITAPYIOUOMY KAHAJII

C. II. Cmenanenko, 0.m.H, C.H.C.
L. C. Ilonaowxk
Hayionanvnuii naykosuii yeump «Incmumym mexauizayii ma erexmpuixayii
CibCbK0o20 20cnodapcmeay, cmm. I nesaxa, Yxpaina

B moxunomy mOBITpsIHOMY TIOTOINl sIKiCHE (DpaKIlOHyBaHHS 3E€PHOBOIO
MaTepiaixy MOKHA JOCSTTH JIUIIE MPU MIBUIAKOCTSIX MOBITPS v OJU3BKUX 1 OUTBIINX
IIBUJIKOCTI BHUTAHHS Vg, MOBHOLIHHOTO 3epHa [1-3]. Ilpu 1mpomy s momiay
3€pHOBOTO MaTepiany Ha BaXKKY (HACIHHEBY), cepeqHio (pypakHy) 1 JIeTKY (CMITTEBY)
¢pakuii B IICK 3 KkyToM Haxuny omnck HEOOXIIHO BH3HAUWUTU palllOHAJIbHE
MOJIOKEHHSI KPOMKH CYMIKHOI CTIHKM MIDK KaHaJIOM 1 pO3/IIJIOBOIO KaMepOoIo (BUCOTY
Hp y BepxHiii yactuni [1CK) [4, 5].

Jns  1mporo mOTPIOHO TpPOAHANI3ZyBaTH TPAEKTOPIl PYyXy KOMIIOHEHTIB
3epHOBOTO MaTepialy, a caMe€ pyX YacTHHOK Marepialy, 3 ypaxyBaHHAM iX
IOYAaTKOBOi MIBMAKOCTI Ui, KOe(IUi€HTa BITPUIBHOCTI kj, 1 IBHAKOCTI ovn
MOBITPSHOTO TIOTOKY, PO3TJISHYTO 3 MPUITYIICHHSIMH, [0 YaCTUHKU HE B3a€EMOJIIOTH
OJIHAa 3 OJTHOIO, a TMOBITPSHUI MOTIK PIBHOMIPHUH 10 MEepeTUHy KaHaiy (puc. 1).

Binnecemo nmouarok oOpaHoi cuctemu koopauHat x(Jy B MOYATKOBY TOUKY O
MOTPAIUISTHHS YaCTKW B TIOBITPSHUHM TOTIK 1 AOCTIAMMO PyX Tina (4aCTKUA 3€pHOBOTO
Marepiaily) B Tpoekmisx Ha oci Owx 1 Oip. OTpuMaeMo CIPOIICHY CHCTEMY
nuepeHIIiHNX PIBHSIHB:

d?x

-Fz—R-cos(n—go) O
Y R sin(r — :
—> = R sin(m—¢@)+m-g

3 orjsay Ha Te, 0 KOMIIOHEHT 3€pHOBOTO Marepiayly MiJl Yac MOJbOTy B
CTPYMEHI TMOBITPSHOTO TIOTOKY 3HAaXOJMTHCS JIOJ1 CEKYHIIHU, TPHUITYCKAEMO, IO
HAmpsIMOK CUJIM omopy R He3MiHHHMI, a BIAMOBIIHO, KYT ¢ — TOCTIMHUN IS
CIPOIIEHHSI MOJAIBIINX PO3paxyHKiB. KpiM TOro, aOCOMIOTHUI pyX YaCTUHKH B
IPOEKIISAX Ha OCl KoopauHaT x(Oy Moke OyTH MPEICTABICHO PIBHIHHAMU:

dx_ I - cos B + ugy - cos(mr — @)
ddt (2)
d—ty = —Ip - sin 8 + u, - sin(r — @)

ne f — KyT Mix Biccio O1x 1 HAPSIMKOM IIBUKOCTI TTOBITPSIHOTO MOTOKY Oy, TPa/I.
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Puc. 1. Cxema cui, 1m0 Aif0Th Ha pyxoMmy 9acTKy B moxuiomy [1CK.

. . dx
BusHaumBIIM 13 cHCTEMHU PiBHSHB (2) U, - cos(m — @) = — —Un-cospB, up-
: d . .. : : .
sin(m — @) = d—jt/+19n *sin S 1 MiACTAaBUBIIM OTpUMaHi Bupasu B piBHOCTI (1) 3
ypaxyBaHHsM Qopmyan R = mkyuf = mk,(9; —9p)?, a Takok BBaXAIOUH, IIO
dx dy

prl X() 1 prl Y(t), orpumaemo cucremy JiHIHHUX JU(PEPEHIINHUX PIBHIHD

IIEPUIOTO MOPAAKY:
dx
=~ kp o (X(©) = 9 - cos(B)) - cos(p) =0

ay : :
-t ky-uo - (Y(t) —9p - sin(B)) - sin(p) —g =0
PimenHst 1aHOi CUCTEMU PIBHSAHB IMOJISATAE Y 3HAXOKEHHI PYHKIINA Ug(?), X(2),
Y(t), BiamoBigHO y BUTIIsAAi psaiB 1o t. Toai mapaMeTpuyHi piBHAHHS TPAEKTOPIT PyXy
YaCTUHOK B MOBITpsiHOMY TtoTo111 moxwioro [ICK 3anumiemMo y HaCTyImHOMY BUTJISIIL:

X(8) = %o - t+ ke Ugy * Gty — O - cos(B)) - cos() - =

2
y() =y t+ (g - kp U1 * [Yo — I - sin(B)] - sin((p)) t;
e x(t), y(t) — 3HaYeHHA KOOPJAMHAT TPAEKTOPIl PyXy UYACTUHKU TPH TEBHOMY
¢dikcoBaHomMy 4aci t, m;
Xo, Yo — CKIJIaJIOBI MOYATKOBOI HIBUIKOCTI HAIXOJKEHHS YACTKH 3€PHOBOTO
Marepiaiay B MOBITPSHUN MOTIK HA KOOpaAMHaTHI ocl xO1), M/C;
U; — BITHOCHA IIBHJKICTh YaCTMHKUA B MOMEHT ii HaJIXOJ)KCHHSI B MOBITPSIHUMN
MOTIK, M/C.
Crig TakoX 3ayBaXkKUTH, 1110 TTOYATKOBI YMOBH X, Vo IIBUIKOCTI HAAXOIKEHHS
YACTKHU B MOBITPSHUN MOTIK BU3HAYAIOTHCS HACTYITHUMHU BUPA3aMHU:
Xo = 91 * Sin(mr — a,) = 9y; * sin(a,),
Yo = —VUg1 * €0S(T — a3) = Jp; * cos(az).
ne ¥p; — TOYAaTKOBAa MIBHJKICTh HAJAXOKCHHS YAaCTKH 3€PHOBOTO Marepialy B
NOBITPSIHUH TOTIK, M/C; a2 — KyT MK Biccto (1) 1 HAPSIMKOM MOYATKOBOI IIBUJIKOCTI
HAJXOKEHHS YaCTKHU 3€PHOBOrO MaTepiaay B MOBITPSAHUMA MOTIK Uyq, TPALL.
BignocHa mBHAKICTh ¥y, YaCTKH B MOMEHT HAJXOKCHHS 1i B IOBITPSHHUI
MOTIK BU3HAYAETHCS 32 TEOPEMOIO KOCUHYCIB Y HACTYITHOMY BUTJISI]II:

Ugy = /92, + 92 — 2-0y1 - Oy - cos(B — a, + 90) (5)
38
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Toni mpoekiii Ha oci koopauHAT x(J1) aOCOMOTHOTO MEPEMIIICHHS YaCTUHKHU
3epHOBOrO Matepiany B TmoBiTpsHoMy moTori moxuioro [ICK BupaxkaroTbcs
HACTYITHUMHU 3aJIC)KHOCTSIMH:

(x(£) = gy - sin(ay) - t + ky - /OZ, + 92 + 2+ 9py - Iy - sin(B — ay) -

Wy - sin(az) — By - cos(B)) - cos(p) - 6)

L _ 9 . _ (g—k -Jﬁ§1+ﬁ§+2-1901-19H-sin(ﬂ—a2)->_t2
y(t) = Ypy - cos(ay) - t + P -
* [001 * cos(a) — Iy * sin(B)] - sin(e) 2

Crnin Big3HAYWTH, MO CHCTEMa DPIBHAHB (6) CKIIAMa€ThCsA 3 TapaMeTPUIHUX
PIBHSIHb TPA€EKTOpIi PyXy UYAaCTUHKU. 3aJeKHOCTI HaBeleHI B 3pydHii dopmi s
BUKOPHCTAHHS B MPAKTHUYHUX PO3PAXyHKAxX 1 (PaKTUYHO JO3BOJIIOTH MPOTHO3YBATH
MOJIT YacTMHOK 3€PHOBOrO  Marepiady, sKI  BIIPI3HSIOTECA — KOe(]illeHTOM
BITPUJIBHOCTI kp, B 3aJIe)KHOCTI Bim ToYaTKOBHX YMOB Uy, Ug1, z, B, Ta
OOrpyHTYBaTH CXeMy pOOOYMX OpraHiB MalIMHU JJi1 OYMIIECHHS 3€pHa 3 METOIO
BUOOpPY pallloHATBHUX KOHCTPYKI[IHHO-TEXHOJIOTIYHUX TapaMmeTpiB. Buxoxsum 3
IbOTO, cucTteMy (6) po3B’si3yBajiM 3a JIOMOMOTOI0 MaKeTa MPUKIAHUX Iporpam 3
ypaxyBaHHSM IIBUAKOCTI MOBITPs Up, fAKa JOPIBHIOE IIBUAKOCTI BITaHHS Ui,
nosHoNiHHOrO 3epHa, B IICK 3 kyrom Haxuny apcx = 70°, wactori BiOpamiii
JKUBUIIBHUKA Typ = 16 "1 Ha puc. 2 HaBeleHI TPAcKTOpPii pPyXy KOMIIOHEHTIB
3€pHOBOI MaTepiaty.

3 puc. 2 BuaHO, mO Ha Qopmy TpaekTtopii yactku B moxuiomy I[ICK
HAMOIbIIE BIUIMBAE BEIMYMHA KOEDII€HTAa BITPUIBHOCTI Ky, NIBUIAKICTD Yoy 1 KYT
Q, BBEJICHHS 1i B KaHaJI, @ TAaKOX MBHUIKICTH IOBITps U B TICK.

0.2
0.2

y(t,.04) ¥.09 0.1
K.oa) 01 ¥(t..08)
T2 s y(t,.12)
y(t,.2) y2)
y(t. 5) y(t,.5)
y(t,.8) y(t..8)

Y10 YD,

' 0-’.’: ............
o

0 0.05 0.1 0.15 0.2 0 0.05 0.1 0.15 02
X(t,0.04),x(t,0.08), x(t,.12) , x(t,.2) ,x(t,.5) , x(t, .8) , x(t,1.1) X(t,0.04),x(t,0.08), x(t, .12) , x(t,.2) , X(t,.5) , x(t, .8) , x(t, 1.1)

a) 0)

Puc. 2. Tpaektopii pyXy KOMIIOHEHTIB 3E€pHOBOTO Marepiainy, IO
BIIPI3HAIOTECA KOE(DILIEHTOM BITPUIBLHOCTI Ky, B noxuinomy IICK npu mBuakocTi
NOBITpAHOTO MOTOKY YU = 7,0 M/c (a), 19,0 m/c (6):

- IOBHOIIIHHE 3€pPHO; - - - - PypaxkHe 3epHO; ------- - CMITTEBI JIOMILIKH.
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Ha HaBejeHUX 3aJIe)KHOCTAX MEXa pyXy 3aCMIUYCHHMX MUJIOMOAIOHUX JTOMIIIOK
oOMeKeHa  BUCXITHUMH  TPAEKTOPIAIMH 3 Koe(diIlieHTaMH  BITPHJIBHOCTI
kp =111 —-4,41 M~1, a Tpaexkropii pyXy NOBHOLIHHMX 3€peH, II0 MAaloTh
MaKCHUMaJIbH1 IMBHUAKOCTI BUTAHHS Ugj, 1 CXOAATH 3 BIOPOKMBUIIbHHMKA, CIPSIMOBaHI
BHM3 1 BIIMOBIAAI0Th KOe(DII[IEHTaM BITPHIIBHOCTI kp =0,07-0,12m L.

®dypakHe 3epHO, 0 Ma€ B OUIBIIOCTI BUMAAKIB MIHIMaJbHY IIBUAKICTH
BUTAHHS Ugip yin. = (0,5 — 0,6) - Uyip 5 BIA TMOBHOILIIHHOTO 3€pHA, 3 Koe(ilieHTaMu
BITPUIILHOCTI kp =08—-056MmTa kp =0,49—-0,34m! wmaec cnpamosani
Bropy TpAEeKTOpii pyxy TMpH BIANOBIHUX 3HAYCHHSAX IIBHUIKOCTI IOBITPS
I = Ygirmin. = 7,0 T2 9,0 M/ .

TpaexTopii pyXy MOBHOIIIHHAX 3¢6pPEH OCHOBHUX 3€PHOBUX KYJIbTYp (TIIICHUIIS,
KUTO, SIYMIHB) 3 Koe(dilliEeHTaMu BITPUIBLHOCTI kp =0,2—-0,123 M1, mo mamoTh
MiHIMaJdbHY MIBHJAKICTh BUTaHHA B AiamaszoHi 7,0...9,0 m/c [5-8] kpuBi cmpsimoBani
Bropy IMpu MBUAKOCTI NMOBITpsiHOrO notoky YpB IICK 7,0...9,0 m/c BianosigHo. [Ipu
IBOMY CIiJ] 3ayBaXUTH, M0 TNOBHOWIHHI 3epHAa 3 U = Ugjrmin. AOCATAIOTH
BHYTpimHbOi cTiHKU [ICK 1 pyxaroTbcs B MOJANBIIOMY BIrOpy IO HiMl 3 JESIKUM
YHOBUIbHEHHSIM.

TakuM 4YMHOM, TEOPETUYH1 MOCHIIKEHHS, CHOpsIMOBaHI Ha 3a0e3Ne4eHHS
MIIBUIICHHS €(QEKTUBHOCTI TEXHOJIOTIYHOTO TMpoIecy IMHEBMOCemnapalii Ta
JO03BOJIFJIA BU3HAYUTH OCHOBHI TIapaMeTpW KOHCTPYKIIMHOTO BUKOHAHHS KaHATY
cemaparopa.

Cnucok nitepatypu

1. Crenanenko C. I1., KotoB b.I. JlochimkeHHsT 3aKOHOMIPDHOCTEH pyXy
KOMITOHEHTIB 3€PHOBOI'0 MaTepiay Mij 4ac MHEBMOTpaBITaIiitHOTO (paKiliOHyBaHHS
y BepTUKAIbHOMY KaHaimi. MexaHizamiss Ta  elekTpudikaimisi  CLIbCHKOTO
rocriogapctsa. 2018. Bum. Ne7 (106). C. 82-89.

2. Stepanenko S. P. Research pneumatic gravity separation grain materials.
Mechanization in Agriculture, conserving of the resources: International Scientific
Journals of Scientific Technical Union of Mechanical Engineering “Industry 4.0.
Bulgarian, 2017. Vol. 63. Issue 2. P. 54-56.

3. b. 1. Koros, P. A. Kamnigenko, C. II. CrenaneHko, B. O. llIBuas,
B. O. Jlicenipkuii. MopentoBaHHs TEXHOJOTTYHUX TPOIIECIB B THUIOBUX 00 €KTax
nmicis30upanbHoi 00poOKM 1 30epiraHHs 3epHa (cemapallis, CYIIIHHS, aKTHUBHE
BEHTUJIIOBaHHS, 0X0J10/kKeHHs): MoHorpadist. Hixun. Bunasens 111 JIucenko M. M.
2017. 552 c.

4. Stepanenko S. P., Kotov B. I. Pneumonitis fractionation of grain materials in
air streams of variable structure. TEKA. An International Quarterly Journal on
Motorization, Vehicle Operation, Energy Efficiency and Mechanical Engineering.
Lublin-Rzeszow. 2018. Vol. 18. No 2. P. 69-74.

5. Crenanenko C. I1., Koros b. 1., Kaminiuenko P.A. [ocnimxeHnHs pyxy
YaCTMHOK 3€PHOBOTO MaTepialy y BEPTUKAIBHOMY KaHalll 3a YMOB [ii MyJbcaIlii
NMoBITPSIHOTO TOTOKY. Cinbebkorocnonapcekki mamman. 2021, Bum. 47. C. 25-37.
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6. V. Adamchuk, V. Bulgakov, I. Gadzalo, S. lvanovs, S. Stepanenko,
I. Holovach, Y. Ihnatiev. Theoretical study of vibrocentrifugal separation of grain
mixtures on a sieveless seed-cleaning machine. Journal of Latvia University of Life
Sciences and Technologies. Rural Sustainability Research. 2021. Vol. 46(341).
P. 116-124. https://doi.org/10.2478/plua-2021-0023.

7. Crenanenko C. I1.,, KotoB b. 1., Tlomamtok I. C. JlocmimkeHHs: MpoIecy
MTHEBMOBIOpaIlifHOTO TIOAUTY 3€pHa 3a TYCTUHOIO ITiJT YaC OJJHOMIPHOTO MEePEeMIIIeHHS
3epHOBOI0O MOTOKY. MexaHi3alis Ta enekTpudikaiiis ciibebkoro rocrnoaapcTsa. 2021,
Bun. Nel14 (113). C. 77-87. https://doi.org/10.37204/0131-2189-2021-14-8.

8. Stepanenko S. P., Kotov B. I., Spirin A. V., Kucheruk V. Yu. Scientific
foundations of the movement of components of grain material with an artificially
formed distribution of air velocity. Bectauk Kaparanauackoro yauBepcutera. Cepust
«Duzuka». 2022. Ne 1(105)/2022. P. 43-57. https://doi.org/10.31489/2022PH1/43-
57,

VK 631.372
JEL Classification Q 01; D 24; P 42

AHAJII3 OCOBJIMBOCTEN EKCILTYATAIII MAJIOTABAPUTHUX
MOBIJIBHUX EHEPTETUYHUX 3ACOBIB

I'. B. llIkapiecokuil, K.m.H., O0U.
P. I'. IllkapiecovKuii
Hayionanvruii ynisepcumem oiopecypcis i npupoookopucmyseamus Ykpainu,
m. Kuis, Yxpaina

TpuBanuii 4yac B CTPYKTypl BajloBOI NPOIYKIIi CUIBCHKOTO TOCHOAapCTBa
BaXKJIMBE MICIE 3aliMalOTh CEISHChKI rocnogapcTBa. IIpoaqyKTUBHICTD mpalll B TaKUX
rocrofapcTBax, [K 1 B IHIIMX THUIAX FOCMOJAPCTB 3AJIEKUTh BiJl PIBHS BUKOPUCTAHHS
3ac001B MexaHi3alli, OCHOBOIO SIKMX € MOOUIbHI eHepreTuyHi 3acobu (ME3) pi3Hux
TATOBUX KJaciB 1 KOHCTpykuii. OnaHak, 3a JaHUMHM HAyKOBI[IB, HaWBUILUN
€KOHOMIYHMI e(eKT, B TaKMX TrOCMOoAapcTBax, MOXXYTh MPUHECTH MajorabapuTHI
ME3. Excmutyarariiss Takux MaliiH Ma€ TIEBHI OCOOJIMBOCTI, 1[0 BUMara€ BUKOHAHHS
I'PYHTOBHOI'O aHAJ3y LUX OCOOJMBOCTEHN 3 METOIO MOAAIBUIONO BAOCKOHAJICHHS SIK
KOHCTPYKLI1/A MalIMH, TaK 1 CHoco01B iX arperaryBaHHSI.

MeTtoro mocmipKeHb TaHOi poOOTH € BCTAHOBJIEHHS OCHOBHUX OCOOJTMBOCTEH
eKcruTyaTanii manorabaputaux ME3.

Jlis 0cOOMCTUX CENSTHCHKUX TOCMOAAPCTB, K OAHOTO 3 TOJIOBHUX CErMEHTIB
dbopMyBaHHS BaJOBOI MPOJYKIIil CIILCHKOTO TOCMOJAPCTBA HAMOUIBII MPUUHITHUM
IUISIXOM BUPIIICHHS MPO0OJIEeMHU TEXHIYHOTO 3a0e3neueHHs € BupoBamkeHHs MTA Ha
0a31 Mmanorabaputaux ME3, ski BKIIIO4atOTh JB1 TPyIU MAaIlIMH, & CaMe:
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- MalllMHU, MEPEMILIEHHS 1 KepYBaHHS SKUMHU 3J1MCHIOETHCA €JIEMEHTaMHU iX
X0JI0BOi YaCTUHHM (KOJIICHOT, 400 T'yCEHUYHO1);

- MAaIlliHU, TIEPEMIIIEHHS 1 KepyBaHHs SKUMU 3A1MCHIOETHCA SIK €JIEeMEHTaMU X
X0JIOBOT YaCTUHHU, TaK 1 JIOIUHOIO (11 OMOPHO-PYIIIHHIM arapaTom).

[lepma rpyma MallMH HpeCTaBIeHa MAaaoraGapUTHHUMU TPaKTopaMH. Ix
poOota 1 arperaTyBaHHS TMOMIOHI 10 CTaHJAPTHUX TPAKTOPIB 3 ypaxyBaHHAM
rabapuTHUX 1 MacOBHX XapaKTEepHCTUK. EHepris B TakuX MalldHaX CTBOPIOETHCA
JIBUTYHOM 1 CIIPSIMOBY€ETHCS Ha MOJOJAHHS OMOPY MEPEKOUYBaHHIO, TATOBOTO OMOPY
3HapAIs, a00 MAITMHU 1 HA KEpYBaHHSI.

Hpyra rpyna MammH — MOTOOJOKH 1 MoTokyJbTuBatopu (ME3 3 komicHoro
dopmynoro 2K2). Ix pobGora i arperaryBaHHs 0a3yloThCs Ha MOEIHAHHI eHepril
CTBOPEHOI JBUTYHOM 1 MYCKYJBHOI €HEprii JIOJWHU. Y BHIMAJIKY JAOTPUMAHHS
3aJIOBUIbBHUX YMOB arperaryBaHHs €HEpris JIBUTYHa BHUKOPHUCTOBYETbCS Ha
nepeOOopIOBaHHS OMNOPY NEPEKOUYYBAHHIO, TATOBOIO OMNOPY Ha raky, a MYyCKyJbHa
€Heprisi JIIOJWHU CHPSAMOBYETHCA Ha MIATPUMAHHS poOOYOro IMOJOKEHHS Ta Ha
KepyBaHHs. Y BHUMAJKYy HE JOTPUMAaHHS 33J0BUTBHUX YMOB arperatyBaHHS BUTpaTH
€Heprii BCiel cucTeMH 3pocTaroTh. OCKUIBKU ABUTYH BHPOOJIsi€ (DIKCOBaHY KUIBKICTh
eHeprii, To 1l HecTaya, HEOOXiHA JJis 3a0€3MEUCHHS] BUKOHAHHS TEXHOJOTTYHOTO
MpoLIeCY BIAOMPAETHCS BiJ OMNOPHO-PYLIIMHOIO amapaTty JOJWHU (TAOUpaHHS,
MIIIAMaHHS, MATPUMYBaHHS arperary, 3a0e3leueHHs 33JaHOro HampsMKYy pyxy
Tomo). Po3mip 1i€i HecTadl ICTOTHO 3aJ€XHUTh BiJ XapaKTEpPUCTUK arperary Ta
croco0y arperaTyBaHHsI 1 BU3HAYa€ CTYIMIHb CTOMJIIOBAHHS ONeEpaTopa 1 3HUKEHHS
IPOYKTUBHOCTI TIparii.

Takum 4YnMHOM, B pe3ylbTaTi MNPOBENECHUX JOCITIIKEHb BCTAHOBJIEHO, IO
manorabaputai ME3 ninstecss Ha ABI Tpynu - MaIIMHM, TEPEMIIICHHS 1 KEpyBaHHS
SIKUMH 3IHCHIOETHCS €JIEMEHTAMHM 1X XOJOBO1 YaCTHHHU Ta MAIIMHU, TTEPEMIIICHHS 1
KEPYBAaHHS SKUMH 3IIMCHIOETbCS SIK €JIEMEHTaMH IX XOJOBOi YacTMHM, TaK 1
JIOAMHOK0. SIKIIO arperaryBaHHs MalllMH TEepuIoi TpynHd, 3a OCHOBHUMH
MpUHIMIIAMHU, TOAIOHE 10 MOBHOPO3MIPHHUX €HEPro3aco0iB, TO MalIMHU APYroi
rpyNy BUMArarmTh MEPETIIsAy YMOB arperaTyBaHHs 1 pO3pOOKH OKPEMHUX MOPUHIIUIIIB
arperaTyBaHHs Ta TEXHIYHUX PIIICHB JJIsI X 3A1CHEHHS.
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VK 633.63.631.171.12
JEL Classification Q 01; D 24; P 42

CYYACHA BITYU3HSAHA TEXHOJIOI'TSA BUPOIIIYBAHHA HACIHHA
BYPSKIB KOPMOBHUX Y IEHTPAJIBHOMY JICOCTEINY YKPAITHU

M. II. Bonoxa, 0.m.H., c.H.C.
B. M. banan, o.c.2.H., c.H.c.
Incmumym 6ioenepeemuunux Kynomyp i yykposux oypsaxie HAAH Yxpainu,
m. Kuis, Yxpaina

HeBinknanuuii po3BUTOK TBAPUHHUIITBA, OCOOJIMBO BEJIMKOI pOraToi Xyaoowu,
noTpedye 3HAYHOI KITBKOCTI COKOBUTHX KOPMIB, CEPEJl IKUX OJIHUMH 3 HAUKPAIIIUX €
KOPEHEIUIOAN $K 1 JIMCTKOBa Maca OypsiKiB KOPMOBHUX, SKa 3a BMICTOM CyXOi
PEYOBUHHM HE 3HAYHO TOCTYIAETHCA KOPEHEIIoAaM, aje B Hil MICTUThCS OLIbIIe
pOTEiHy, KIITKOBUHU, KOPOTHHY Ta Bitaminy C. [IpoTre BUpOOHUIITBO HACIHHS IIi€i
BaXXJIMBOI CUIbCHKOTOCIOMAPCHKOI KYJIBTYpH HE BIANOBIAAE 3pOCTAIOUOMY TOMUTY
TBAPUHHUKIB.

Binomi BucagkoBi ciocoOM BUPOIIYBAHHS HACIHHSA OYpsIKiB KOPMOBHUX, KOJHU Y
MEepIIMiA piK BHUCIBAIOTh HACIHHA ¥ 30MparOTh MaTOYHI KOPEHEIUIOAM, SIK1 MiCIis
3UMOBOT0 30€piraHHs BUKOPUCTOBYIOTh JJIS CaJlIHHS 3 METOI0 OJCP>KaHHS HACIHHS
[1, 2], a Takox TEXHOJOrII BHPOIUIYBaHHS HACiHHA OYypsKIB KOPMOBHUX
0e3BHCaIKOBUM criocoboMm |3, 4].

Hocmigm mnpoBogumu B JII  JAI' «llleBuenkiBchke» IBKillb HAAH
TetiiBchkoro pariony KwuiBchkoi oGmacti (2018-2020 pp., copt Becenka). Cxema
J0CIiTy nepeadayvana BUBUCHHS BUPOIYBaHHS MATOYHHUKIB 1 HACIHHUKIB 3a:

1) 3BHYAHOIO TEXHOJOTIE (KOHTPOJb), fKa BKIIOYajga BHUPOIIYBAHHS
MATOYHMKIB 32 BECHSHOI CIBOM 3 IIMPUHOIO MDKPSAIAS 45 CM 1 HOPMOKO BUCIBY
HaciHHA 15-20 mr/M, 30epiraHHs MAaTOYHHKIB Yy THMYACOBUX YW CTalllOHAPHHUX
CXOBHIIAX, MMOCAJIKY 1X BECHOIO 3 TUIOLIEIO KUBJIEHHS 70%20 - 70%35 cMm;

2) yIOCKOHAJICHOI 0€3BUCaKOBOIO TEXHOJOTIE, 1[0 BKIIIOYAE:

- ciBOy B mepIiil Jekaal TpaBHA HAciHHS OypsIKIB OJJHOYACHO 3 HACIHHAM
MMOKPUBHOT KYJIBTYpH, SIKE 3aCUIMAIOTh B €MHOCTI JJIsl TYKiB OypsIKOBUX (OBOYEBHUX)
CIBAJIOK 3a WIMPHUHU MIXpsians 60 cM, HOpMHU BHUCIBY HaciHHS OypsikiB 50-60 mt/m,
MOKPUBHOT KYyJIbTYpH (KyKypyA3u) — 8-12 mt/m psijka;

- TOTJIS 32 MIANOKPUBHUMU MOCIBaMH (MDKPSAHI pUXJICHHS);

- TepMiHM 30MpPaHHS MOKPUBHOI KyJbTypH (PEKOMEHIOBAHI ISl TaHOI 30HU U
3aJIeKHO BiJI II1JII BAKOPUCTAHHS);

- 3a HACTaHHSIM CTIHKOTO TOXOJIOAAHHS — MIATOPTAHHS POCIHUH 3eMJICI0 3
OJTHOYACHUM ITiJKUBJICHHSIM 100puBamMu 3 po3paxyHKy Nao so Peo_go Kso- 50 Kr/ra m.p.
JanamMu-Tmiaropradamu npocanHux KyiaetuBatopiB YCMK-54b uu KO3P-54 3
TaKUM PO3PaxyHKOM, abu IIap 3eMJli HaJl TOJIOBKAMHU KOPEHETIO B HE TIEPEBUIIYBaB
6-8 cm, a mucTku Oynu BKpUTI HE OijIbINe, HIXK HA TIOJIOBUHY BHUCOTH;
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- TICJISE TIEPE3UMIBJII BHOCHIIM JIOKAJBHO a30TH1 100puBa 13 po3paxyHKy Ngo-120
Kr/ra 7.p. 1 00OpOHYBaJX MOCIBM BAXXKHUMHU UM CEPEIHIMU OOpOHAMU TOIEPEK PsJIKiB
abo mo miaroHami, a y ¢a3i goOpe pO3BHHEHOI PO3ETKH arperaroM y CKiIajii
IOM3-7071+YCMK-5,4b BHOCMIM B MiKpsAgas a3oTHo-(pochopHi mo0puBa i3
PO3PaAXYHKY Nzo,go P40,60 Kr/ra a.p.;

- y mepioa MacoBoro crediyBaHHs (BHcoTa HaciHHUKIB 40-50 cM) mpoBoamiIn
YeKaHKy, TOOTO MeXaHi30BaHE 3pi3yBaHHsS BepxiBOK cTteben Ha 5-10 cM kaTkoro
KC-2,1;

- y Tiepiojl LBITIHHS HACIHHUKIB — JBO-TPHUpPA30BE MEXaHI30BaHE 0JaTKOBE
3anwiienHs (/13).

Pi3Hi crocoOu 1MociBy MaTOYHHUKIB BIUIMBAIOTh HA MOKAa3HUKH POCTY POCIIHH.
3a BECHSHOI MIJMOKPUBHOI CiBOM Mmiciisi 30UpaHHs MOKPUBHOI KYJbTYpU POCIUHHU
OypsikiB Malld J100pe pO3BUHEHUN JIMCTKOBUM amapar BUTATHYTOI GopMH 3
HEBEIMKUMH KOpEHeIUIoJaMu. Sk mokaszaB aHaii3 npo0d pociuH nepes 30upaHHsIM,
dpaxiis koperemioAiB 10-25 r 6yna ocHoBHOO (80%). Ilpu 1bOMY B KOPEHEIUIOIB,
110 OyJI¥ BUPOILIEH] [ HOKPUBOM KYKYpPYA3HU, B CEPETHBOMY 3a TPU POKHU TaKOXK OyB
OLIbIIMM BMICT Cyx0i pedoBHHH (20-22%) Ta uykpy (16-17%). 3rigHO 3 METOIUKOIO
IBKillb 306epexeHicTb pOCIUH y 3MMOBHI NEploJi BU3HAYAIM BECHOIO MO KUIBKOCTI
KUBHUX POCIMH Ha BU3HAYEHOMY BIJPI3KY psAJKA, HA KOHTPOJI - Micis 30€piraHHs B
cxoBumax (kararax). Y CepelHbOMY 3a TPU POKH 30EpEKEHICTh POCIUH 3a
BJIOCKOHAJIEHOIO TEXHOJIOTIE€0 cTaHOBUAa 93%, Ha KOHTPOJI - 87%. 30epeKeHICTh 110
pokax Oyna HactynHoto: y 2018 p. - 89%, 2019 - 94%, 2020-96%, na xoHTpO i -
87%, 96 1 78% B1AMOBIIHO.

Jlunamika TyCTOTH CTOSIHHSI POCIMH Oyjia HACTYIHOIO: B CEPEAHBOMY 3a TpHU
POKH TYCTOTa CTOSIHHS 3a MiAIMOKPHUBHOI CiBOM ITIC/IS CXOJIB CTaHOBHJIA 226 THUC/Ta,
nepen 3umiBiero — 210 Tuc/ra, micns nepe3umisii — 182 Tuc/ra, nepen 30upaHHIM —
180 Tuc/ra. Jlemo Oinbiiie BUNQAaHHS POCIUH 3a MiANOKPUBHOI CIBOM B MEpioj Bijl
MOBHUX CXOJIB JI0 3WUMIBJII OOYMOBJIEHO JIOBXXKHMHOIO BETETAIliHHOTO TMepiogy Ha
MPOTS31 SIKOTO BiAOYBAETHCSA CaMO3PIIKEHICTh POCIUH B OOPOTHO1 32 BUKMBAHHS Ta
TpaBMYBaHHSM POCIIMH TIiJT 4ac 30MpaHHs MOKPUBHOI KYJIbTYPH, a TaKOXK JI€-SIKUM
MPUTHIYCHHSIM POCIMH TIOKPUBHOIO KyJIbTyporo. IlpoTe 3aBaskum BHCOKIH
30epexKEHOCT] POCIHMH Y 3MMOBHI TIEP10]] TYCTOTa CTOSIHHSI POCIMH Hepe]l 30upaHHsIM
Oyna B Mexax 177-180 tuc/ra. TakuM YMHOM, OJUH 13 BaXKJIMBHUX IMOKA3HHKIB
0€3BHCA/IKOBOI  TEXHOJIOT1i BHUPOIIYBaHHS HACIHHA OypsSKiB — OTPUMAHHS
ONTUMAJTBHOT TYCTOTH CTOSHHS — ycmmHo 3MIIMCHIOETHCS 32 BECHSHOI M1AMOKPUBHOL
ciBOU. binbin 1HTEHCHMBHUN pICT 1 PO3BUTOK HACIHHUKIB 3a MiAMOKPUBHOI CiBOU
0OyMOBUMJIM MiABUIIICHHS BPOXKAIO Ta AKOCT1 HACiHHS (Tad. 1).

SAx BUAHO 13 HaABENEHUX JaHWUX, B cepenHboMy 3a 2018-2020 pp. 3a
BJIOCKOHAJICHOI TEXHOJIOTIi 30€peXKEeHICTh POCIMH Y 3UMOBHM MEPiOJ IMiIBUINAIACH
Ha 6%, 1m0 3a0e3neymso TYCTOTY CTOsHHS Tiepen 30upandsm 180 Tuc/ra,
ypOXalHICTh HaciHHS migBunmiach Ha 04 T/ra, cxoxicth — Ha 7%, maca 1000
KITyOOUKiB — Ha 1,5 T MOPIBHSAHO 13 3BUYAITHOIO TEXHOJIOTIEIO.
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Taomung 1
EdexTuBHICTh CydacHOT TEXHOJIOTIT BUPOITyBaHHs HACIHHS OYpsIKIB KOPMOBHX
(JIT A" «IIeBuenkiBcbke» IBKillb, cepenne 3a 2018-2020 pp., copT Becenka)

3Buuaiina CyuacHa
[TokazHukH TEXHOJIOTS - 0e3BHCaIKOBa

KOHTPOJIb TEXHOJIOT'151
30epexeHICTh y 3MMOBHUH TIepiof, %o 87 95
['ycroTa cTOsiHHS niepe 30upaHHsIM, 25,7 180
THUC/TA
YposkaliHiCTh HACIHHSA, T/Ta 15 19
CxoxicTh, % 85 92
Maca 1000 ki1y6ouKiB, T 14,7 16,2

Bnponosx 2019-2020 pp. npoBoauiau BUPOOHUYY NEPEBIPKY BAOCKOHAJIEHOI
TEXHOJIOT1i BUPOIIYBaHHS HACiHHSA OYpsKIB KOPMOBHUX, fKa MOBHICTIO MIATBEPAMIIA
JaHl TOJIbOBUX JOCHIJIB. Y CEpelHbOMY 3a JIBa POKU 30€pEekKEHICTh y 3UMOBUMI
nepios craHoBuia 95% (Ha koutposi 87%), ypoxkalHicTh HaciHHSA — 1,9 T/ra (Ha
koHTpodi 1,5 1/ ra), cxoxicte — 92% (Ha koHTposi — 87%), Mmaca 1000 ki1yOOUKiB —
16,2 r (na xontpomi 14,8 r), a coOiBapTiCTh HACIHHS 3MEHIIWIACh 3 9654,6 TpH/T
(xoHTpOaBb) 10 4120 TpH/T (32 BIOCKOHAJIEHOIO TEXHOJIOTIEKD), MPUOYTOK BiJ
peaizalii HaciHHS CKJIaB, BIAMOBIIHO, 2337 1 7963 rpu/ra.

3a paxyHOK J0JaTKOBOI JIMCTKOBOI Macu OypsIKIB MiJBHILYETbCA 3arajbHa
BPOXKANHICTh 3€7I€HOI MacH KyKypy[A3H, sSika CTaHOBWJIA B CEPEIHBOMY 3a JIBa POKU
7,5 T/ra, a npuOyTOK BiJl BUPOUIYBaHHS 3€JIEHOT Macu KyKypyasu craHoBuB 1170
rpH/ra. B uutomy x cymapHuil npuOyTOK 3a BAOCKOHAJIEHOI TEXHOJIOTI ckianae 9133
rpH/ra, 1mo B 3,9 Oiiblie, HIXK Ha KOHTPOTI.

BucHoBkH

1. Bcranosineno, mo y LenrpansHomy JlicocTteny YkpaiHu LUJIKOM MOKJIUBE
BUPOILYBaHHS HACIHHS OypsIKIB KOPMOBUX 3a O€3BHCAJIKOBOI TEXHOJIOTIT ILISAXOM
BECHSHO1 CIBOM ITi/1 MTOKPHUB KYKYPYI3H.

2. 3a BECHSHOI MiAMOKPUBHOI CiBOM O€3BHCAJKOBI HACIHHUKH HAOyBalOTh
HOBUX OIOJIOTIYHMX O3HAaK. 3aBISKH TIOJIOBXKCHOMY BereTaliiiHOMy IIepioay 0
HACTaHHS CTIMKOro MoXoJIofaHHs (OPMYIOThCS JEHI0 OUIbI 3a Macoro, 3 J00pe
PO3BUHEHUM  JIMCTKOBUM  amapaTtoM  JEpeB’SHUCTI  KOPEHEIJIOAW,  SIKI
XapaKTEPU3YIOTHCS MiABUIIEHUM BMICTOM CyXux pedoBuH (20-22%) Ta mykpy (16—
17%). Lli 6iosoriuHi OCOOJMBOCTI, @ TAaKOX MOKPAIIEHHS MIKPOKIIMATY TOJIs
3aBASKA 3alMIIEHINA Micis 30UMpaHHs MOKPHUBHOI KYJIBTYpPH CTEpHI, CHPUSIOTH
M1JBUIIICHHIO 30€peKEeHOCTI 0€3BMCAIKOBUX HACIHHUKIB Y 3UMOBHUH Tepioa. 3a poKH
JOCIIJKEHHST 30€peKeHICTh POCIUH cTaHoBHIa 89-96%, 1m0 3a0e3meumnsio rycroty
CTOSIHHS poCIuH nepen 30upanusaMm 177—-180 Ttuc/ra.

3. 3a BAOCKOHAJIEHOT TEXHOJIOT1T BpOKalHICTh HAaciHHs Oyna B Mexax 1,6—2,2
T/ra (Ha koHTpoi 1,2—1,8 1/ra); cxoxicte — 90-94% (Ha koHTpoai 84—88%), maca
1000 xry60ukiB — 16,0-16,4 t (Ha kouTpoii 14,6—15,0 r).
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4. BupoOHHYa TmepeBipKa Cy4acHOI BJOCKOHAJIEHOI TEXHOJIOTIl IOBHICTIO
HNiATBEpAMIa JaHl TOJBOBUX JjochimiB. B cepemnpbomy 3a 2019-2020 pp.
ypOXXalHICTh HaciHHS cTaHoBWia 1,9 t1/ra (Ha xoHTpomi — 1,5 T/ra), ioro
co0IBapTICTh 3MEHIIMIAcCh y 2,3 pa3u MOPIBHSIHO 3 KOHTPOJEM, MPUOYTOK Bif
peaunizariii HaciHHS ckiaB 7963 rpa/ra mpotu 2337 rpu/ra Ha KoHTpoai. CyMapHUii
npuOyTOK, 3aBASKKA B T.4. MPUOYTKY BiJ 3€J€HOI Macu KyKypya3u, ckiaB 9133
rpH/Ta, mo B 3,8 pa3u Oijblie, HiXk Ha KOHTPOJIL.

Crucok mitepatypu

1. banarypa O. B., banan B. M., Bonoxa M. II. [Ipuckopene po3sMHOKEHHS
copTiB 1 riopuaiB OypsikiB kopmosux. Haykosi qonosiai HYBill Ykpainu. 2019. Ne 5.
C. 4-6.

2. baman B. M., banarypa O. B., Boigoxa M. Il. AnanTtuBHa TEXHOJIOTisA
BUPOIIYBaHHS MAaTOYHUKIB 1 HACIHHHUKIB OypsikiB kopMoBuX. bioeHepreruka. 2020.
Ne 1(15). C. 21-23.

3. banan B. M., Tapa6pun O. €., Kopueituyk A. B. buonorust u arporexnuka
0€3BbICAIOUYHBIX CEMEHHUKOB KOPHEIUIOIHBIX KYJIBTYpP B OPOIIAEMBIX YCIOBUAX FOTaA
Ykpaunsl. Kuis. Hopa-tipunt. 2001. 350 c.

4. banan B. M., banarypa O. B., Jloponiu B. A., Opnos C. /1., Bonoxa M. I1.,
®ypca A. B. TexHonoris BUpOILIYBaHHA HaCiHHSI OypsKIB KOPMOBUX Y
Hentpanbnomy Jlicocteny Ykpainu. Metonuuni pexkomenparii. Kwui. IBKillb
HAAH. 2021. 50 c.

YK 631.372
JEL Classification Q 01; D 24; P 42

YTOYHEHHSA I'OJIOBHUX TAPAMETPIB TUITAXKY ME3
CIVIBCBKOTI'OCITOAAPCBKOTI O ITPUSHAYEHHSA

I'. B. llIkapiecvkuil, K.m.H., O0U.
Hayionanvruii ynisepcumem 6iopecypcis i npupoookopucmyseanus Ykpainu,
m. Kuis, Ykpaina

OfaHUM 3 OCHOBHUX YWHHUKIB €(EKTHBHOCTI POOOTH TOCHOIAPCTB PI3HUX
po3MipiB 1 (popM 3eMIIEKOPUCTYBAaHHSA € iX 3a0€3MEYEHICTh BHCOKOC()DEKTUBHUMHU
MOOUTbHUMH ~ eHepreTmuHuMu 3acobamu  (ME3), ski TOBHMHHI BHUITYCKAaTHUCH
TPaKTOPOOYMIBHUMHU  TIANPUEMCTBAMHU  3TIHO 3 JIIOYO0  KIacu]ikalli€ero
MOKJIMKAHOIO TIepe0aYnTH 1 3aJ0BOJIbHUTH BHUMOTH CIOXXHMBaya Ta JaTtu 0azy
3aBOJIaM CiTbCHKOTOCIIOAAPCHKOTO MAIIMHOOYTyBaHHS JIJII CTBOPEHHS KOMIICKCIB
MalluH 1 3Hapsiib, SKI HEOOXIAHI ISl KOMIUIEKTYBaHHS MAalIMHHO-TPAKTOPHUX
arperaria.
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Ak Bimomo kmacudikamis ME3, ska 3 ogHOro 00Ky € HOpPMaTUBHUM
JOKYMEHTOM JUIsi BUPOOHHMKA TPAKTOPHOI TEXHIKM 1 KaTajJorom-JAOBIIHMKOM JIs
3aBOJIB ClILCHKOTOCIIOAAPCHKOr0 MAIIMHOOYAYBaHHS Ta CIOKHMBaYa I1€1 TEXHIKH 3
JIPYroro 00Ky, KOHLIEHTPYETHCSA Y TUTIOPO3MipHOMY psifi. [ToOymoBa TUIIOPO3MIPHOTO
PAIy TPYHTYEThCS HA TOJIOBHUX ITapaMeTpax.

Jlotemep MoOXHA BUIIIUTA TPU TOJIOBHHX TMapaMeTpH, 3a SKUMHU
3MIACHIOBAIMCSA ~ clpoOu  OoOrpyHTyBaHHS  Tunopo3mipuux  psgie ME3
CLTbCHKOTOCTIOAPCHKOTO PU3HAYCHHS, a CaMe:

v\ HOMIHAaJbHE TATOBE 3yCHILIS;

v' NOTYKHICTh BCTAHOBIICHOTO IBUT'YHA;

v\ Ta pidyHe 3aBaHTa)KEHHS.

B sxocTi rojoBHOTO KiacudikaiiifHoro mapaMmerpa JJisi TUIIOPO3MIPHOTO Py
€HEPro3aco0iB CUIbCHKOTOCIOIAPCHKOTO TMPU3HAYECHHSI CHhOTOJHI € HOMIHAJIbHE
TsiroBe 3ycuiuist. OHaK, BpaXxOBYIOUM BUMOTH /0 MOOUIBHUX €HEPreTUYHHUX 3aC00iB,
Kl BHCYBAIOThCS CYYaCHUMH TEXHOJOTIIMM Ta 3BaXXKal0UM Ha OOMEXKEHICTb
BUKOPHUCTAHHS Takoi kiacudikalli TITbKA Ha TEPEeHaxX JeprKaB, SIKI YTBOPUIUCS IMiCIIs
posnany CPCP, moxkHa cTBep/KyBaTH, 110 JAito4ya Kiacudikaiis He BUKOHYE CBOIX
byHKIIIH.

OcTaHHE CIOHYKaJO [0 TMOIIYKY 1HIIKUX, a00 JOJaTKOBUX TOJOBHUX
napameTpiB g MOOyJIOBU OAHO-, a00 OaraTonapaMeTpU4HOrO TUIIOPO3MIPHOIO
psAay MOOUIBHUX €HEPreTHYHUX 3aC001B.

MeToro NOCHIKEHb € YTOYHEHHS MEpeiKy TOJOBHUX NapameTpiB s
XapaKTEPUCTHUKU  TUNOpPO3MipHOTOo  psaxy  ME3  cUIbChKOrocnoJ1apchbKoro
npu3HadeHHs. JloCHiKeHHsT MPOBOAMIMCH IIJISTXOM aHali3y BIUIMBOBOCTI PI3HUX
nmapamMeTpiB Ha XapaKTepUCTUKH EHepro3aco0iB Ta iX CTaOUIBHOCTI B MeXax
MOXKJIMBHUX KJIACIB TUIIOPO3MIPHOTO PSTY.

B pesyapTari AO0CHIDKEHh BCTaHOBJCHO, IO 3 METOK 3a0e3MeueHHS
HANOLIBIIOT 1HPOPMATUBHOCTI MPO MOOUIBHI €HEPreTUYHI 3aco0H, sika BMIIIEHA B
TOJIOBHUX TapaMmeTpax 1iX THUIOPO3MIPHOTO Py OCTaHHIA MoOxe OyTu
NpeNCTaBlieHU SK OararonmapamMeTpUyHUM, TOJIOBHUMU TMapaMeTpaMu SKOTO
JOIILHO TPUIHSTHU:

> HOMIHAJIbHE TATOBE 3YCUJILIA, ;

»  TOTYXHICTh BCTAHOBJICHOTO JIBUTYHA;

»  piBeHb YHIBEpCAIbHOCTI.

{1 mapameTpu HaayTh ysBY MpPO TATOBI MOXIIMBOCTI €HEprosacoly, ioro
EHEepPreTUYHUHN MOTEHIIIAJT 1 HAsIBHICTh TEXHIYHUX 3aC001B JIs X peatizarltii.

Takum uymHOM, THHOpo3MipHUN psinx  ME3  cinbchKOrocmomapchbKoro
MpU3HAYCHHS, SIK OCHOBY ix Kmacugikarii, IOLIBHO OymyBaTu
OararonmapamMeTpUYHUM 3 TPhOMA TOJIOBHUMH TTapaMeTPaMH, a CaMe: TATOBE 3YCUILIA,
MOTY)XHICTh BCTAHOBJICHOT'O JIBUTYHA Ta PIBEHb YHIBEPCAIBHOCTI.
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VK 631.22.014:636.084.74
JEL Classification Q 01; D 24; P 42

METOJIUKA EKCHEPUMETAJIBHUX JOCJ/IIIKXEHDb
HEPIBHOMIPHOCTI I TOYHOCTI JO3YBAHHS IHAUBIAYAJIBHOI'O
PO3JABAYA-IO3ATOPA KOMBIKOPMIB

B. I. banza, k.m.H, oouy.
JIvgiscbKull HayioHabHUL YHIGEpCUmem npupoOOKOPUCMYBAHH S, cmm. [[yoasanu,
Ykpainu

Ha TouHICTH 1 HEpIBHOMIPHICTh BHJIaul BIUIMBAIOTH SIK (Pi3MKO-MEXaHIuHI
XapaKTEPUCTUKU KOMOIKOPMIB, TaK 1 KOHCTPYKTHUBHO-TEXHOJOTIYHI ¥ PEXKHUMHI
napaMeTpu posjraBaya-nosaropa. Jlns OpUMHATTA pIlIEHHS PO BiAMNOBIAHICTD
po3/iaBaya-i103aTopa  300T€XHIYHMM  BHUMOIaM  HEOOXIAHO  JOCHIAWTH  HOro
HEpIBHOMIPHICTh BHUJAAul, SIKy OI[IHIOBAIM KOE(QILIEHTOM Bapiaiii v, WMOBIPHICTb
nepeOyBaHHS  BHUIAJKOBOIO  IMPOLIECY JIO3YBaHHS  KOMOIKOpMYy B  Mexkax
TE€XHOJIOTTYHOTO JOIYCKY PA Ta BIAHOCHY TpHUBANICTh 0 MEPEBUILEHHS LILOIO JOMYCKY
A 1 TOUHICTb JO3yBaHHS 0.

JUtst  nocimiKeHHsT HEPIBHOMIPHOCTI BUAA4l 1HAWBIIYyaJIbHUM pO3JaBayeM-
7103aTOPOM BUKOPUCTOBYBAJIM BUMIPIOBAY MIOTOKY CUIIKMX MaTeplaiB.

Jlo3atopu ans po3daBaHHS KOPMOBHMX cywimied 3rigiHo 3 [1] moBuHHI
3a0e3nmeYnTH BUJAYy BU3HAYEHOI KUIBKOCTI KOPMY 3 3aJaHUM BIIXWJICHHAM
A =1...15 % (3anexxHo BiJ BuAy 1 mpu3HadeHHS cyMmiil). ToMy, 00 BU3HAYUTH
NPUAATHICTH 103aTopa A0 poOOTH, HEOOX1AHO 3HATH HE TIILKU MOTO MPOAYKTHUBHICTh
Ta Koe(DIIeHT Bapiallii Jisi TUX PeryJloBaHb, Kl € Ha BIIMOBITHOMY MaTepiali, ajie i
3MIHy Hakomu4eHoi Macu Ta ii BiaxuiieHHs A (%) y dynkumii yacy. HempaBumabHO
BUOpaHU pO3MIp MpoO MPHU3BOAMWTHL JO 3aHMKEHHS a00 3aBUINECHHS TOKa3HUKA
HEPIBHOMIPHOCTI BU1aul KOMOIKOPMY.

AHaui3 miteparypHux jpkepen [1, 2] cBimuuTh mpo Te, 10 Y Pi3HUX aBTOPIB
OLIIHKA SKOCTI JI03yBaJbHUX MPUCTPOIB MPOBOIUIACH CTOCOBHO MpPOO, BIAIOpaHUX 3a
1,2,3,5,10...60 c.

IntepBan wacy BimOopy mnpo6 He mnepeBumiyBaB 10 c. BimiOpany mnopiiito
KOMOIKOpMY 3Ba)XXyBajJM 1 MiIpaXxOBYBaJIM (DaKTUUHY CEPENHI0 MNPOAYKTHUBHICTb
703aTopa B JaHOMY jgociiai. JlociiKeHHs MpOBOAMIA B TPUPA30BI MOBTOPHOCTI.
JUis  TOYHOrO pO3paxyHKy CEpeIHbOKBAIPATUYHOI TMOXUOKH PEKOMEHIY€EThCA
BuOpat He wMeHme 60 opauHat BumaakoBoro mnporiecy [3]. Tlokaznuku
CEPEeNHbOKBAAPATUYHOT MOXUOKU, KoeiIieHT Bapiallii, HMOBIPHICTh TepeOyBaHHS
BUIIAJKOBOTO MPOLECY B MEXKaX TEXHOJIOTTYHOTO JOMYCKY Ta BIJHOCHY TPHUBAIICTh
NEePEBUILCHHST TMOJS I[BOTO JIOMYCKY BU3HAYalmd 3a MeToaukamu [2, 3, 5].
Texnomnoriyauit momyck A Ha q03yBaHHS KOMOIKOPMIB MU MPUNHSIIN SIK JOMYCK Ha
OPUTOTYBaHHS KOPMOBHUX CyMilied. BigxuiieHHs BiJ CEepeAHbOTO 3HAYEHHS /03U
KOMOIKOpMiB HE MTOBUHHO MEPEBUIILYBATU 3T1THO 3 [2] A==+ 3 %.
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CepeHbOKBaIpaTHUHY MMOXHOKY po3paxoByBaiu 3a hopmysioro [3, 4, 5]:

: (1)

ne S— cepelHbOKBaApaTHYHA MOXKOKa MPOYKTUBHOCTI J103aTopa, Kr/c; Y;— Oixkyde
3HA4YCHHS MPOAYKTHUBHOCTI Tpu i—My 3amipi ( i=1, 2, 3...m), Kr/c; y— cepelaHe
3HaYeHHS MPOAYKTUBHOCTI J03aTopa B M mpobax, kr/c; M — KiIbKICTh OpJAUHAT,
MPUIHATUX JIJIST PO3PaxyHKY, IIIT.

HepiBHOMIpHICTh BHa4i KOMOIKOPMY OIIHIOBAIM KoedIliEHTOM Bapiallli,
SIKUW BU3Ha4au 3a ¢popmyiioro [3]:

100, )

ne v — koedimieHT Bapiaii, %o.
NmoBipHIicTh nepeOyBaHHS BUIAIKOBOIO MPOIECY J03yBaHHS KOMOIKOPMIB B
MeXaxX TEXHOJIOTTYHOTO JOMYCKY A aHaIITUYHO BU3HavYau 3a ¢hopmysioro [3]:

P, = 2-@(é] , (3)

| 4

. . . A
ne @ — ¢dynkuis Jlamiaca, TPUAMAETHCS 3AJIEKHO BiJl YHCIOBOrO 3HaUYeHHS — [6];
1%

A — TEXHONIOTIYHUN JOMyCK Ha J03yBaHHA KOMOikopMmiB %, 2 — o3Ha4ae
CUMETPHUYHICTh IONYCKY BIAHOCHO CEPEIHBOI0 3HAYEHHS MPOAYKTUBHOCTI J103aTOpa.
BinHOCHY TpHUBaliCTh MEPEBUILECHHS TMOJSI TEXHOJOTIYHOTO JAOMYCKy A

BHU3Hauanu 3a ¢popmyJioro [4]:
5:1—2-<D(éj_ (4)

1%

TouHicTh MO3yBaHHS po3daBaya-I03aTopa BHU3HAYAIW 3a  JOIIOMOTOIO
NOKa3sHUKa O,, AKUM BimoOpaxkae BigxXuieHHs 3amaHoi npoxykrusBHocti Q,, Bin
OTPUMAHOTO CEpPEIHLOTO 3HAYCHHS V TPOAYKTUBHOCTI, 1 pO3paxoBYyBaau 3a

bopmyioro [2]:

Q-
0, =—2—=.100, (5)
Q3a()
ne O, — TOYHICTH JO3yBaHHS AaBTOMATH30BaHMM IHIMBilyalbHHM PpO3aBaueM-

no3aropom, %; Q,, — 3amaHa NPOAYKTHUBHICTH po3daBaya-go3aropa, Kr/c; y -—

3a0
CepeHE 3HaUEHHS MPOAYKTUBHOCTI po3aBaya-103aTopa, Kr/c.
Crmcok mitepaTypu
1. CemenuoB B. B., boiiko [. I'. Pe3ynpTaThl 3KCHEpHMEHTAIBHBIX
UCCIICIOBAaHUIA TIO OMPEACNICHUIO ONTUMANBHBIX MapaMeTPOB TPABUTAIMOHHOTO
no3atopa. BicHuk XapKiBCbKOIO HAIIOHAIBHOTO TEXHIYHOTO  YHIBEPCUTETY

cuIbchKoro rocrnogapcersa imeni [lerpa Bacunenka. 2015. Ne 157. C. 67-73.
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2. Crenyk JI. 5. MexaHnuzaiiys 103UpOBaHUsI B KOPMOIIPUTOTOBICHUU. MUHCK.
Ypamxai. 1986. 152 c.

4. banra B. I, bamra 1O. B. JocaimkeHHs HEpIBHOMIPHOCTI BHUayl
KOMOIKOpMIB 1HJIWBITyalbHUM /103aTOpoM. BicHuk JIbBIBCRKOTO HAaIl[iOHAJIHLHOTO
arpapHOTO YHIBEPCHUTETY: arpoimxkeHepHi nociimpkenns. 2013. Ne 17. C. 176-179.

5. banra B. I., banra 0. B. Meroauka excnepuMeHTaIbHHUX HOCIIIKEHB
JMCKOBOTO J103aTOpa CHUMKUX KOpMiB. BicHuk JIbBIBCBKOTO HAI[IOHAIBHOTO
arpapHOTro YHIBEpCUTETY: arpoimkeHnepHi npociimpkenns. 2016. Ne 20. C. 93-100.

6. Jporomupenpka X. T., Pubumpka O. M., Cmiocapuyk O. 3. Teopis
HMOBIpPHOCTI Ta MaTeMaTHYHAa CTaTUCTHKA: HaBUYalbHUN mociOHuK. JIbBiB. Bua-Bo
JIpBiBCchKOI TonmiTexHiku. 2012. 396 c.

VK 631:372
JEL Classification Q 01; D 24; P 42

JOCJIIIZKEHHSA NTEPCIHEKTUB CTBOPEHHSA 3bUPAJIBHUX
AI'PET'ATIB HA BA3I MOBIVIBHUX EHEPTETUYHHUX 3ACOBIB

I'. B. llIkapiecvkuil, K.m.H., O0U.
M. JI. ZKueomiecovkuil
Hayionanvruii ynisepcumem biopecypcis i npupoookopucmysanus Ykpainu,
m. Kuis, Ykpaina

ArpapHuii CEeKTOp €KOHOMIKH YKpaiHu 0a3yeThbCs Ha TOCMOAApCTBaX PI3HHUX
¢opM BiacHOCTI 1 pO3MIpiB, L0 POOUTH AaKTyaJIbHUMU THTaHHS MPUCBIYEHI
BUBYEHHIO 1 BHUPIIIEHHIO TMpo0ieM e(pEeKTUBHOTO BHUKOPUCTaHHS MaIlMHHO-
TPaKTOPHOTO MAapKy 3 METOI0 3a0e3MeUeHHs peHTa0eIbHOCTI BUpOOHUIITBA. Baskinpe
3HAYEHHS, B IIbOMY KOHTEKCTI, 3aiiMae mpobsieMa KOMIUIEKTYBaHHS arperarTiB, sika
4acTO Ba)XXKO BUPIIIYETHCSA YEPE3 HE3aJ0BUIbHI YMOBH Ipalll ONepaTopa, BKIIOYaI0uH
1 OTJISAOBICTh pOOOYMX OPraHiB 3arperaToOBaHUX MalIHH.

MeToro OCHiIKEeHb AaHOi pOOOTH € BCTAHOBJICHHS MEPCHEKTUB CTBOPEHHS
30upanbHUX arperaTiB Ha 0a31 ME3.

3 METOI BCTaHOBJICHHSI MPUIATHOCTI MOOUIBHUX E€HEPreTUYHUX 3ac001B 0
po0oTH y ckianal 30MpalbHUX arperaris, 32 YMOBU pOOOTH Ha peBepcCi, MTPOBOIUIH
OLIIHIOBAHHS OTJISIIOBOCTI POOOYMX OpraHiB 30MpajbHUX MAIIWH, 3 BUKOPUCTAHHSIM
Koe(dilieHTa OrJISA0BOCTI, IKUI Ma€ BUTJIIS;

S
K=1-28 (1)
ne K — xoedimieHT ornamoBocTi; Sy — 1wiomia 0akaHoi 30HU OISy OIeparopa

o0OMeKeHa TOPU30HTAIBHOIO TUJIOLIMHOIO, KA MPOXOAUThH Yepe3 TOUYKY BLWIIKY (04l
oreparopa) | MOXHIOK IIOIIMHOI0, B SKIH PO3MIIIYEThCS MPOMIHb HHKHBOT MEXI
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ONTHMAJILHOI 30HH OIISA0BOCTI, MM%, Sy3 — IUIONIA HEBMAMMOI 30HHM ONEpaTopa
(oOpwcH (TiHi) By3JIiB | arperaTiB eHepro3aco0y), sika € CKJIaJ0BOI0 OakaHO1 30HU Sk,
2
MM?,
Pe3ynbpraTn eKcnepuMEHTAJbHUX JOCTIKEHb KoedillieHTa OTJISI0BOCTI 3
IOCTa KEepyBaHHSA €HEpPro3aco0iB pI3HUX MapoOK 1 KOMIIOHOBOK, IPOBEIICHI 3a
3aniexxHicTio (1) BukimaaeHi B Tadm. 1.

Taomung 1
ExcniepumeHnTalnbHi 3HaueHHS Koe(ilieHTa OTJIsI0BOCTI €Hepro3aco0iB 1 CaMOXITHUX
MaIlH
3HadeHHs KoedilieHTa
C . ornanoBocTi K
Mapka eneprosacoOy, caMOXigHOT MaIlTuHA > =
ITAaTHUN PyX peBepCHUI
BIIEPE/T pyx
1. MF-7246 (3epHO30MpanbHUil KOMOaH) 0,86 -
2. Holmer Terra Dos T3
0,89 -
(Oypsiko30MpanbHUI KOMOAiiH)
3 XT3-17221 0,39 0,40
4 XT3-17022 045 0,38
5. MT3-1522B 0,40 0,66
6. MF 0,48 0,80
7 Fendt-926 Vario 0,49 0,94
8 Valtra Valmet-8750 0,49 0,61
9 I11M3-8285 0,60 0,56

3 METOI0 TIOPIBHSHHS OTPUMAHUX PE3YyJbTATIB JOCHIKEHb 3 OKaHUMH IS
3a0e3reueHHs] ©()EKTUBHOTO BHKOHAHHS TEXHOJIOTIYHOI omeparii B SKOCTI
KOHTPOJIbHUX BHU3HAYAIMCH TOKA3HUKH OTJISIZIOBOCTI CAMOXIJHHMX CIICIiali30BaHUX
MaiyH. Tak MOKa3HUKH OTJISIAOBOCTI, OTPUMAHI JJIs CIICIliai30BaHUX 30HpaIbHUX
MamuH gocsarayTi Ha piBai 0,86 Ta 0,89 mna 3epHo30MpanbHOrOo KombOaiina Massey
Ferguson (MF) Ta GypsikozoupanbHoro kombaitna Holmer Terra Dos T3 BiamnosiHo.
Taki BUCOKI TMOKAa3HUKHM MAJII CAaMOXIJHUX CHELlaTi30BaHUX MAallMH OO0YMOBIIEHI
KyTOM HaxXWJIy HUKHBOT MEX1 30HU OTJISIIOBOCTI ONEpaTopa, 3HAUECHHS SIKOTO 1CTOTHO
BMILI, HDK Ti IO nependadeHi HOPMATMBHUMHU JOKyMeHTamMu Ha piHi 300 mms
3a0e3ne4YeHHs] MIHIMaJIbHOTO BTOMJICHHSI OIlepaTopa.

OcTaHHE TOSACHIOETHCS CNEHU(PIKOI0 POOOTH 30MpaTbHUX MAILWH, /1€ BEJTUKA
yBara MNpUJIISETHCA CaM€ Bi3yallbHOMY KOHTpPOJIIO 3a poOOTOIO0 BY3IIB 1 arperariB
MamHU. B TakoMy BUMaAKy 1 OLIHKY OTIJISIOBOCTI 3 mocta kepyBaHHsS ME3
JOLIILHO BECTH JOTPHMYIOYMCh THUX K€ IPaBUI, HE 0OMexXyrouuch Kyrom 300,
OcranHe Bene /M0 MEpPeaYacHOr0 BTOMIICHHSI OTeparopa 4epe3 MOPYLIEHHS BUMOT
EPrOHOMIKMA 1 MOXE€ OyTH KOMIICHCOBAHO MIJISXOM CKOPOYECHHS 4Yacy 3MiHHU, a0o
BUKOPUCTAHHS II1€ OJTHOTO OTIEPaTopa, M0 Ty’KE YACTO 3aCTOCOBYETHCS HA MIPAKTHIII.
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TakyuM YMHOM, B pE3yJbTaTl MPOBEACHUX MAOCHKEHb BCTAHOBIEHO, IO
BITUM3HSHI €HEPro3acoOM KOHCTPYKTUBHO-KOMIIOHYBAJIBHOI CXeMH OJIM3bKOI 10
IHTErpaibHOi (32 PO3TAIlYBaHHSAM IOCTa KEPyBaHHSA, PO3MIPOM KOJIC TOIIO) HaWMEHIII
NpUAaTHI O BUKOPHCTAHHS Ha peBepcl y CKIaal 30MpalibHUX arperariB (3HaYEeHHs
K=0,38 Ta 040 mma XT3-17022 Tta XT3-17221 BigmoBiAHO) TOPIBHAHO 3
eHepro3aco0amM KJIACUYHOI KOHCTPYKTHBHO-KOMIIOHYBAJIBHOI CXEMH 3aKOPJAOHHOTO
BupoOHMiTBa (3HaueHHs K=0,80 ta 0,94 nms MammH KIaCUYHOI KOHCTPYKTHBHO-
KOMITOHYBaJIbHOI cxeMu BHpoOHuITBa Massey Ferguson (MF) ta Fendt simmosimHO).
Eneprozacobu BupoOnmurBa [IM3 Tta MT3, 3a ymoBuH poboTH Ha peBepci,
XapaKTepU3yIOThCA 3HAYCHHSIMHU KoedilieHTa ornsgoBocti, Ha piBHI 0,56 Ta 0,66
BIIMOBITHO, IO ICTOTHO HIKYE AHATOTIYHMX TIOKA3HUKIB I MAIIMH 3aKOPJIOHHOTO
BUPOOHMIITBA TAKO1 K KOMITOHYBaJIbHOI CXEMH.

YK 631.333
JEL Classification Q 01; D 24; P 42

BUBIP PAIIOHAJIBHUX CITIOCOBIB BHECEHHSA 1OBPUB

B. B. lioyp, 0.m.n., oou.
Ymancovkuil nayionanenuil ynigepcumem cadisnuymaea, M. Ymamns, Yxpaina
O. B. B’wnuk
Taspiiicokuil Oepacasrull acpomexHoa02IYHUL YHIGepcumem imeni /[mumpa
Momopnozo, m. Menimononaw, Yxpaina

Po3BuTOK (hepMepChKUX TOCMOAAPCTB 3 BUPOOHUIITBA CLIIBCHKOTOCIIONAPCHKOT
POJYKIIlT HEPO3PHUBHO MOB’ A3aHUH 3 XiMi3aIli€ro 3eMiiepoOcTBa. Y CydacCHUX YMOBax
IpU TMOCTIHHOMY 3J0pPOKYaHHI JOOPUB Ha TJI 3pPOCTAIOYUX BHMOT JIO SIKOCTI
BUPOOJICHOT TPOJYKIII Ta 3aCTOCYBaHHS EKOJIOTIYHO OE3MEeYHUX TEXHOJIOTIH
00poOJIeHHSI CUThCHKOTOCTIONIAPCHKUX KYJIBTYp OCOOJMBO TOCTPO TOCTA€ MUTAHHS
BUOOPY palliOHAILHUX CIIOCOO1B BHECEHHSI IOOPHB.

Bukopucranns MiHepansHux J00puB 3a0e3neuye 10 50% 301nbIICHHS
BpOKalo, y 3B’S3KY 13 IIUM OUIbII €(PEKTHUBHE BUKOPUCTAHHS I1X € BaXXJIUBUM
pe3epBOM CKOPOUYEHHS EHEPTOBUTPAT HAa OTPUMAHHS JIOJaTKOBOI MPOTYKIII.

3 pi3HOMAHITTS CHOCO0IB BHECEHHS MIHEpaJIbHUX 1 OpraHiyHMX J00pUB
HAHOLIBII paIliOHATLHUM € JIOKAJIbHUH. JIoKampHe BHECEHHS CTBOPIOE YMOBH IS
OIQJIJTMBOTO BUKOPUCTAHHS KUBWJIBHUX PEUYOBMH JOOpWMB 1 3amaciB BOJIOTH,
nigBuirye koedimieHT BuKopucTaHHS n00puB Ha 10...15%, crpusie 3MeHIIEHHIO
BTpar iX 13 IpyHTY. CKOpOYEHHS BUTpAaTU JOOpPUB Yy 3B'A3Ky 13 3aCTOCYBaHHSIM
HEBHCOKHX J103 TpU 30EPEKEHHI BUCOKOI BPOXKAMHOCTI CLIBCHKOTOCIIOIAPCHKUX
KyJIbTYp JO3BOJISIE TAaKOXX 3MEHIIWTH HeOe3NeKy 3a0pyIHEHHs HaBKOJHIIHBOTO
CepeIOBHILIA.
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[HTEHCMBHOMY 3aCBOEHHIO MiHEpaJIbHUX JOOPUB POCIMHAMHU M MOJIMIIEHHIO
CTPYKTYPH IPYHTY CHpHUsI€ JOKaJIbHE BHYTPIUIHROIPYHTOBE BHECEHHS iX y PIAKOMY
Burjsial. [lpu npoMy 301UIBIIYIOTECA PYXJIMBICTH 3'€JHaHb a30Ty, Gocdopy, Kamiio B
IPYHTI ¥ G10JIOT1YHIN aKTUBHOCTI IPYHTOBUX MIKPOOPTaHI3MIB.

BHyTpilIHROTPYHTOBE ~ BHECEHHS  PIAKOTO THOIO  3a0e3ledyye  3axXucT
HABKOJIMIIIHBOTO  CEpEelOBUINA BiJg 3a0pyJHEHHS HENPUEMHUMH  3allaXaMu,
MMOBEPXHEBUMU CTIYHHMH BOJIAMH U BiJl 3apa)KEHHS TeIbMIHTaAMU.

[lepeBarn  7OKaJIBHOTO BHECEHHS  J00pHUB, OCOOJIMBO  MiHEpaIbHUX,
MPOSBIISIIOTHCA 11I€ ¥ Y TiM, 1110 BOHO MPHUITYCKA€E BUKOPUCTAHHS CEPIMHUX TEXHIYHUX
3aco0iB, HasBHUX B apceHaml ¢epmepiB (KOMOIHOBaHI 3€pHOTYKOBI CIBAJIKH,
Ca/UKaJlKH, KyJbTIBATOPU-POCIMHOKUBUIBHUKA Ta 1H), 31  CHEI[laJIbHUMU
PUCTOCYBAHHSAMH.

Bci 3actocoByBaHi j00puBa MOKHAQ YMOBHO pO3JAUIMTH Ha JBl TpyNd -
opraniydi ¥ wiHepanpHi. Opraniudi Jo0puBa TBAPUHHOTO a00 POCIMHHOTO
MOXO/PKEHHSI 4acTO Ha3MBAalOTh MOBHUMH, TOMY III0 B HHUX YTPUMYIOThCS TpHU
OCHOBHUX €JICMCHTH >KUBJICHHSI POCIIMH: a30T, (pocdopHa KKCIOTa Ta OKKC Kaiiro [1].
Jlo Tpynu Opra”iuHMX JOOpUB BIAHOCATBCS TaKOXK OakTepiayibHI Ta CHUIEpaTH
(3eneHi).

MiHepanbHl 100pHUBa OAEPKYIOTh 13 MPUPOJHUX MIHEPAJIB, ra3iB abo X 3
B1JIXO/IIB IPOMMCIIOBOCTI (METaNypriiiHoi, XiMiyHoi). Lle HernmoBHI J0OpuBa, TOMY 10
KOXXHE 3 HHMX MICTHTh 3BHYAWHO TUIBKH OIWH €JIEMEHT JXUBJICHHS POCIWH: a30T
(azotH1), pocdophy KucaoTy (pochopHi) ado okuc kaiiro (KamiitHi). [[poMucnoBicTh
BUI'OTOBJISIE MIHEpPAJIbH1 JOOPHUBA SIK Y TBEPAOMY, TAK 1 B PIAKOMY BH/II.

Jlo rpynu MiHEpanbHUX JOOPHB TOTPIOHO BIJHECTH 1€ CKJIAaAHI J100puBa,
BaITHO, TIIIC, MIKPOCJIIEMEHTH.

Cknagai 1oOpuBa — OCOOJIMBHIA BHUJl MIHEPAJIBHUX JIOOPHB, IO MICTATH JBa
a00 HaBITh TPU €JIEMEHTH >KUBJICHHS.

Mexi KOJIMBaHb KUIBKOCTI >KMBUJIBHOI PEYOBHMHU, BHECEHOI i TEBHY
KYJIbTYpPY, BIAHOCHO HEBEJWKi, a HOPMH BHECCHHS TOIO0 4YM I1HIIOro Jo0pvBa Ha
rekrap Habarato OulbIlle, M0 TOSCHIOETHCS BMICTOM >KMBWJIBHOI PEYOBHUHU Yy
T0OpUBI.

[IpuiiomMn BHECEHHSI MIHEpPAJIbHUX 1 OpraHIYHUX JOOPUB BIJIPIZHIIOTHCA
3aJIEKHO BIJl iXHBOTO BUAY W (OpPMHU, CTPOKIB BHECEHHS, MPU3HAYEHHA, QopMu i
XapakTepy pO3MIIIEHHS! OCEPEIKIB )KUBUIBHUX PEYOBHH Y IPYHTI.

HaykoBi  nmocmimkeHHs Ta  OararopiuHa  MpakTHKa  BUPOILYBaHHS
CLITBCBKOTOCIIOJIAPCHKUX  KYJIBTYP JIOBOJSATH JOIIBHICTh JPOOOBOIO BHECEHHS
n00pUB HE B OJIMH, a B KUJIbKa CTPOKIB.

Po3pi3HSI0TH OCHOBHE, CTapTOBE W MIATOAOBYE BHECEHHS n00puB. [lpm
OCHOBHOMY BHUKOPHCTOBYIOTH O113bK0 60%, crapToBomMy 20% 1 miarogosuomy 20%
3arajbHOI KIJIBKOCTI TOOPUB, 3aIUIAHOBAHOTO 1] KYJIBTYPY B CIBO3MIHI.

VY ciBO3MiHI 100pYMBaMU B MeEpIITy 4Yepry 3a0e3neuyroTh MPOBIIHI KYJIbTYpH
(o3uMa MIeHuIs, MyKpOBUM OypsiK, KapTOIUIS ¥ T.J.), 1HIIN BUKOPUCTOBYIOTH iXHIO
TMICTISIITO.
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OcHoBHE JOOpPUBO CIYT'y€ TOJOBHUM JIKEPEJIOM S>KUBJICHHS POCIUH 1
3aesmeuye X OpOTAroM Beiel Bererarii. loro BHOCSTH if IIMGOKY OpaHKY BOCCHH
ab0 HaBeCHI Mpu MiAMOMI PaHHBOTO Tapy.

SIk ocHOBHE JOOPMBO BHUKOPHCTOBYIOTH THIH, KOMIIOCTH, Pi3HI CHAEpaTH M
iHII opraHiyHi Matepianu [2-5]. 3 MiHepanbHUX BHOCATH (HOCPOpHI Ta KaiiiHi
nob6pusa. HitpaTHi ¢opMu a30THUX HOOpPWB JIETKO BHUMHUBAIOTHCSA, TOMY iX Kparie
BUKOPHCTOBYBAaTH HE3aJ0Bro 10 TOCIBY, a aMOHIWHI ¥ amiaddi ¢opmu (cymbdar
aMOHII0, CEYOBHMHA, amiayHa BOJAa) A00pe MOTIMHAIOTHCS TIPYHTOM, IiX MOKHA
BHOCHUTH 1 IK OCHOBHE JIOOPUBO 3 OCEHI.

OcHoBHE NOOpPWBO TMiJIBUINYE BpOKai HE TUIBKMU MEpIIOl KyJbTypH, aje M
HacTynHux. ['Hil, BHeceHuit 3 po3paxyHky 20...30 T Ha 1 ra, aie 4...7 pokiB 1 OuIbIIIe
3QJIEKHO B1J] HOT0 SIKOCT1 ¥ J103H, arpOTEXHIKH, IPYHTOBUX YMOB. [IprOIM3HO CTIIBKH
’ Yacy JII0Th 1 rapHi KOMIOCTU. BruB MiHepanbHUX JOOPHUB CIIOCTEPITAETHCS 0
TPbOX POKIB, 1110 TAKOXK 3aJI€KUTh BiJl IPYHTOBUX YMOB 1 103 BHECEHHS TYKIB.

3a XapakTepoM pPO3MIILEHHS JOOPHUB IIOAO IMOBEPXHI IPYHTY PO3PI3HAIOTH
MIOBEPXHEBE I BHYTPIIIHBOIPYHTOBE, fAKE MOXe OyTH SK CYUUJIbHUM, TaK 1
JIOKAJIbHUM.

[ToBepxHEBE CyLIJIbHE BHECEHHS IPUITYCKAE PIBHOMIPHUNA PO3MOILI JOOPUB O
MOBEPXHI TIPYHTY TYKOBHMH CIBaJIKAMH, CUIBCHKOTOCHOJAPCHKOIO  aBIallI€lo,
MallMHAMU i1 TIOBEPXHEBOTO BHECEHHS TBEPAMX 1 PIOAKUX MIHEpPAIbHHUX 1
OpraHiYHUX JOOPHUB.

[Ipu noBepxHEBOMY JIOKaJIbHOMY BHECEHHI JOOPHBA PO3KHIal0Th HA TIOBEPXHI
IPYHTY KOHIEHTPOBAHHUMH OCEpPEIKAMH, IEPEBAXKHO Yy BUIJISNAI CTPIUYOK PI3HOI
IIUPUHH, TICJI YOTO MPUTOPTAIOTh IPYHTOM 32 JOTIOMOTOI0 PI3HUX IPYHTOOOPOOHUX
3Hapsanb. HezaropHytumu noOpvBa 3aIMIIAIOTHCS TIIBKA MPHU MIATOAIBII TOCIBIB
CUTbCHKOTOCTIOAPCHKUX KYJIBTYP, & TAKOXK KOCOBHIIH 1 TACOBUIIL.

[Ipyu  BHYTPIIIHHOIPYHTOBOMY BHECEHHI JOOpHMBa BHOCSTH  PI3HUMH
ocepelkaMH Ha 3aJlaHy TJHOWHY, MPU BHYTPIITHROTPYHTOBOMY CYILIBHOMY 3
OJIHOYACHUM TMEPEMIIIyBaHHSIM J0OpHUB 1 MEBHOTO 00’€My IPYHTY 3a OJMH MPOXiJ]
MAIIHHH.

Pinki miHepasibHI JOOpUBAa MOXXYTh BHOCUTHUCS TaKOX Yy BHUIJISIZI MOBITPSHO-
aepo30JIbHUX CyMillIel, [0 Ma€e CBOI MO3UTUBHI CTOPOHU. BHeceHe Oe3nocepeHbo B
map TIPYHTY TIOBITPS BHKOHYE OJHOYACHO KUIbKa (PYHKIINA: PO3MIMPIOE
MDKTPYHTOBUH MPOCTIp, PO3HOCSYM >KMBWJIBHI PEUYOBHMHM MO TMOpaxX, 3HUKYE
KOHIICHTpAIlit0 JOOPUB, OJTHOYACHO MIPUMYCOBO aepye IPyHT. Aepo30JibHa CyMIIlll HE
poOUTH MEXaHIYHHUX BIUIUBIB Ha KOPEHEBY CHUCTEMY POCIUH (IIpH BHECEHHI JOOPHB
pazoM 3 MiKpsIHOIO 00poOKOr0), a 30HA il MOIMMPEHHS B TPYHTI B KUIbKa pasiB
OunbIlle, HIX TPU 3BUYANHOMY JIOKQIBHOMY BHeceHH1 n00puB. I[lpu aepozonbHOMY
crioco01 BHeceHHs B 1,3...1,5 pa3u miaBUIIYEThCS KOS(PIIIEHT BUKOPUCTAHHS TOOPHUB,
BUKJIFOYAETHCSI CTPOKATICTH TPABOCTOO, Ha 15% MiBUIIYETHCS 301JIBIIEHHS BPOXKAIO
B TIOPIBHSIHHI 3 IOBEPXHEBUM CITOCOO0OM 1 Ha 8% - TOKATBLHO-CTPIYKOBUM.
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HenonikoMm moBepXHEBOTO CYILJILHOIO BHECEHHSI MiHEpAIbHUX JOOPUB € 3aliBa
BUTpaTa IpH MociBl. OJHAK 11 COCOOM 100pe BUKOPUCTOBYIOTH IIPH OCHOBHIN 1
nepenociBHiN 00poOIll IPYHTY.

[Ipy moBepxXHEBOMY JIOKAJIHPHOMY BHECEHHI J00pHMBa, Ha BIAMIHY BIJ
MOTEPEAHBOT0 COC00y, TOOPHBA BHOCATHCSA Y BUTIISAII CTPIYOK PI3HOI IMIUPUHH, IO
poOuTh He OakaHUM HOTO BUKOPUCTAHHS MPU OCHOBHIN 1 MepeanociBHIN 00pooii
IpyHTY. BUKOPUCTOBY€ETHCS TPU MIATOIIBI1 POCIIHH.

BHyTpilIHEOTPYHTOBE BHECEHHS IOOpWUB HE J03BOJSIE BUKOPHCTATH JaHUI
METOJl TpU MIATOMAIBII POCIHH, a TAKOX POOUTH HEOaKaHUM BUKOPHUCTAHHS TpU
OCHOBHI# 00po0I11i TpyHTY. Llei cmoci0 € onTuMamTsHUM TIPH TIOCIBI.

B yMoBax cy4acHOi €KOHOMIYHOI MOJITUKH Y (DepMEpChbKUX TOCHOAapCTBAX
HaWOIIBII pallioHAJIbBHUM € JIOKaJdbHE BHECEHHs PiAKUX 100puB. BOHO 103BOJIsIE
30UIBIIMTH BpOXall 3E€PHOBHX KYJIBTYp y cepeqHboMy Ha 2.5 m/ra, kapromm —
20...50, xkopMoBHX 1 crsIOCHUX KyJIbTyp — 20...40, HaciHb COHAIIHUKA Ta cOi — Ha 2...3
i/ra. Kpim Toro, Ha 10...15% mnigBuiyeTbcsi KoedilieHT BUKOPUCTAHHS KUBHIIBHUX
PEYOBHH JI0OPUB, CKOPOUYIOTHCS IXHI BTPATH 3 IPYHTY ¥ 3aCMIYEHICTH MOCIBIB.

JlokampHe ~ BHECEHHS  MoOke  OyTH  SIK  [OBEpPXHEBUM, TaKk 1
BHYTPIIIHBOTPYHTOBUM.  [IpmiloMH  MOBEPXHEBOTO  JIOKAJIBHOTO  BHECEHHS
pI3HOMaHITHI, ajie MoAuQiKalii HOro ITOCTiKEHI MTOKU HEIO0CTaTHBhO, 1100 MOBCIOIU
3aCTOCOBYBATH iX 3 MakcUMalbHUM edekToM. Hailbinpln 1okiIaaHO B HaAIIM KpaiHi
Ta 332 KOPJIOHOM BHUBYEHHMI CTpPIYKOBHUW cnoci0. BcTaHOBIEHO, O IPYHT, SIKHA
OTOYYE CTPIUKYy TOOPHUB, CHIIBHO HACUUY€ETHCS KUBWIBHIUMH pedoBuHaMu. [Ipu qo3ax
no0puB 50...100 kr/ra KoHLEHTpauis PyXJAuBOro Qgocdopy B HIA MOXKE AOCAraTd
600 wmr, amoniiiHOoro a3oTy ¥ oOwminHoro kamito — 200 mr ma 100 M rpyHTY.
EdexTuBHICTb CTPIYKOBOTO CIOCOO0Y BHECEHHS JOOPUB BiI0OpakeHa B TAOJIHIII.

Bucoka koHmeHTpaiiss cojied y cTpidili JA0OpUB BU3HAYA€E CHEIU(IUHHIMA
B pyxjauBoMmy crani. Kaimiif 1 aMOHIMHMI a30T MEHIIE MiIJA0ThCsl HEOOMIHHIM
dikcarii rpyHToM. HaBkoiio CTpiuku AOOPHB 3pOCTAE OCMOTUYHUN THUCK 1 Pi3KO
3MIHIOETbCSI pH TPYHTOBOIO PO3YMHY, TUM CaMUM CTBOPIOIOTHCS HECHPUSTIUBI
YMOBHU JJIA SKUTTEAISUIBHOCTI TIPYHTOBOI MIKpo(dopu. Y pe3ynbTari >KWBHIIbHI
PEYOBMHM  MEHIIE 3B'SI3YyIOThCA  MIKpOOpraHi3aMamH, YIOBUIBHEHO IPOTIKAE
HITpU(IKaLisl aMOHIHHOTO a30Ty.

CtpiukoBe BHECEHHs JOOpHUB OOYMOBIIOE NU(EpeHIialiio GYyHKIINA OKpeMHUX
IUISTHOK ~ KOpeHeBOi cucteMu pociuH. CTpiuka JOOpUB MPOHUBYEThCA U
NEPEIUITAEThCA TYCTOI0 CITKOIO KOPIHHS 1 KOpeHeBHX BoJIOCKIB. Lls HeBenuka 3a
o0cAroM dYacTWHAa KOPEHEBOI CHUCTEMHU 3a0e3leuye IHTCHCUBHE HAJIXOJKEHHS
KUBUJILHUX PEUOBHH y pociauHu. KopiHHS, po3TalioBaHe MiX CTpiukamu J0OpPHB,
MPOHUKAE TIMOOKO B MIAIPYHTOBI 0Opii ¥ mocrayae pociawHU Bojororo. [lpwu
PO3KHIHOMY BHECEHHI JIOOPHUB BCE KOPIHHS PO3BUBAETHCS MIEPEBAKHO B yI0OPEHOMY
mapi. Y TOIIyKax >KUBJICHHS POCIWHU HEMPOIYKTUBHO BUTPAYAIOTh CHEPTETHUYHI
pecypcu Ha (OpMyBaHHS BEJIMKOi KOPEHEBOI CHCTEMH Ha IIKOAY MPOAYKTUBHUM
HAJ3€MHUM OpTaHaM.
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Taomurs
BB crioco6iB BHECEHHS TOOPUB Ha BPOKANWHICTh ClIIbCHKOTOCIIOAAPCHKHUX
KyJIBTYD, (1032 100puB: Nag Peo Ka), 11/Ta

Kvic i O3nma o-
BapianTu Suming | ﬁ)yﬂ COHSIIHUK MIIEHU- (I:)O
s
bes nobpura 15,1 28,2 18,2 24.0 21,6
NPK Bpo3ku 11 miyr +5,1 +4,3 +3,1 +7,3 +5,5

NPK BPO3KHU]T i1
KYJbTHBATOP

NPK crpiukamu mepen
IIOCIBOM

+6,1 +3,8 +2,5 +7,4 +6,9

+7.9 +5,3 +4 .4 +10,0 +9,1

JIo CTpIYKOBOrO BHECEHHS JOOpHB BHUCYBA€THCS Psi CHEUU(IYHUX BHMOT.
Hacammnepes, BUCOKOKOHIEHTPOBAHI CTPIYKH TOOPUMB HE MOXHA PO3TAILIOBYBAaTH B
KOHTAKTI 3 HaciHHAM a0o0 3aHanaTo OJU3BKO J0 HBhOro. Hempumyctumo ¥ HaamipHe
BIJIJTaJICHHsSI CTPIYOK JTOOpHWB Bij HAciHHSA a00 MO iX BEIMKHUMH I1HTEPBaJIaMHU.
3a5e’KHO BiA TJIMOMHU BHECEHHS, PIBHOMIPHOCTI PO3TalllyBaHHS YacTOK J00pHBa,
BIJICTaH1 MK MICIIEM BHECCHHS 1 MiCIIeM 3HaXO/[PKEHHsI aKTUBHOT YaCTUHU KOPEHEBO1
CUCTEMHU JOOPUBO MOKE a00 BUABHUTHCS JOCUTHb €PEKTUBHHM, a00 HE JaTH HISKOTO
30UTBIIEHHS BPOKAl0, a TO M 3HU3UTH MOTO CTOCOBHO KOHTPOJIIO.

J10 OCHOBHUX CHIOCO01B BHYTPIIIHBOIPYHTOBOTO JIOKAJILHOTO BHECEHHSI 100pUB
BITHOCSITh PSAKOBUN, OCHOBHHUU (CTPIYKOBMI{) 1 THI3AOBHM, MIXKPSJAHHUI, KOPEHEBY
MATOJIBIIIO, TOKAJbHO-00'eMHUN c1IOCiO 1 1H.

PsakoBuit cmoci®O 3abe3reuye BHECEHHS CTapTOBOiI JI0O3U  TEPEBAXKHO
MiHepajgbHuX (ochopHUX AOOPUB MPU MOCIBI CUILCHKOTOCHOJAPCHKUX KYJIBTYP
pa3oM 3 HaciHHSAM a0o0 Ha MEBHIM BiJICTaH1 BiJ HbOTO.

[Ipu cTpiukOoBOMYy cmoco01 OCHOBHY /103y MiHEpalbHUX HOOPUB BHOCSTH Y
IPYHT y BUTJIAMI CYIIJIbHUX a00 MepepuBUYACTUX CTpiuoK mupuHo 3...10 cm. Ilo
CTPOKaxX BHKOHAHHS PO3PI3HAIOTH JOMOCIBHE M IEpPEaINOCiBHE CTPIYKOBE BHECCHHS
no0puB. Pi3HOBHJ CTPIYKOBOTO BHECEHHS - €KPaHHUW, MPU SKOMY OCHOBHY 03y
0GPUB BHOCSTH HA MEBHY [IHOMHY CTPiuKaMH y BUIVIAMI CYLIIbHOrO expaHa. Moro
IPOBOJIATH 3BUYANHO OJTHOYACHO 13 TNIOCKOPI3HOIO 00POOKOIO IPYHTY.

I'mizmoBuit  croci® mepenbayae BHECEHHS OCHOBHOI  JO3M  JTOOpHUB
KOHIIEHTPOBAaHUMU OcepenKkamMu (THI3JaMu) pi3HUX (OpM 1 po3MipiB, OPIEHTOBAHUMU
110,10 HaciHHSA (0y60) a60 pociuH (po3caam).

[Ipu MDKpsSAHIA TIArOAIBII JOOpHMBA BHOCSTH CTpiukaMu abo 00'€eMHUMHU
cTpiukamu (piki MiHEpaJibHI J100puBa, O€3BOJHWN 1 BOAHMI amiak, PO3YMHU M
CyCIeH3li Ta 1H.) MiJ TUCKOM, MPU SKOMY BOHHU MOIIMPIOIOTHCS Ha MEBHY B1JICTaHb Bij
MICLS BHECEHHS Y BUTIJIAJI 00'€MHUX CTPIYOK Pi3HUX (OPM 1 PO3MIPIB Y MUKPSIAISA
IPOCAMHUX KYJIbTYp Yy MEp1oj BereTalii.

KopeneBa miarosisis mpuiryckae BHECEHHsS TOOpWB (TIEPEBaXKHO a30THUX)
CTpiYKaMHu Ha TMEBHY MIHOWHY MOMEPEK PSAIAKIB POCIMH HAaBECHI HA MOCIBaX O3MMHX

56



«Payionarvhe 6uKopucmanns enepeii 6 mexuiui. TechEhergy 2022»

3epHOBUX KyabTyp [6]. Buxomsum 3 Buile NepepaxoBaHOTO ONTHMATbLHUMHU
TEXHOJIOTISIMU € JIOKaJbHE MOBEPXHEBE MW BHYTPIIIHHOIPYHTOBE BHECEHHS PIiJIKHX
MIHEpaJIbHUX JIOOPUB.

Cnucok nitepaTypu

1. Komar A., Skliar O., Boltianska N. Basic methods of preparation of organic
fertilizer from quail manure. TexniuHe 3a0e3neUYeHHS IHHOBAI[IMHUX TEXHOJOTIH B
arponpoMucioBoMy Komruiekci: wmat. [l Mixnap. Hayk.-pakT. 1HT.-KOH(.
Memitonons:  THATY. 2021 C. 168-171. http://www.tsatu.edu.ua/tstt/wp-
content/uploads/sites/6/komar2021.pdf

2. Komap A. C. Hlomo yrtwiizarii OpraHidHHX BITXOJIB TBapUHHUIITBA.
[HHOBAIIHHI TEXHOJOTIT B arponpoMucioBoMy koMmiuiekci: mat. Il Beeykpain. Hayk.-
npakT. iHT.-koH}. Menitonons: THATY, 2021. C. 74—76.

3. Komap A. C., bontsuceka H. 1. BapianTtu 3acTocyBanHs 0€3MiCTHIKOBOTO
nepenenuHoro mnociiay sk poopuBa. Marepianu MHIIK «CyuacHa iHxeHepis
arponpOMHUCIIOBUX 1 XapuoBUXBUPOOHUITBY. XapkiB: ABTY, 2021. C. 475-478.

4. Komap A. C. OcHOBHI crnocoOu mnepepoOKH MepeneanHoro Mmociiay B
opraniyde a00puBo. 30ipH. Te3 momoBigedt XXII Mixnap. Hayk. koH(]. «CyuacHi
npobiemu 3emiepoocbkoi mexaHikny. Kuis. Hixkun. 2021. C. 76-79.

5. Komap A. C. llinHe opraniuHe a0OpHMBO 3 BIJXOJIB NTaxiBHUIITBA Ta
POCJIMHHUIITBA. Mar. XV Bceykp. HAYK.-TIPaKT. KOH(.
MoJoaux BueHux «HaykoBuil mporpec y TBapMHHHUIITBI Ta NTaXiBHUIITBI». XapKiB:
[actutyT TBapunHuTBa HAAH. 2021. C. 60—63.

6. Jlicoan A. II., Makapenko B. M., KpaBuenko C. M. Cucrema
3actocyBanHs 100puB. KuiB. Buma mkona. 2002. 317 c.

YK 631:372
JEL Classification Q 01; D 24; P 42

10 OBI'PYHTYBAHHSA BUWJIBOTY TOYKH BI3YBAHHSA ME3
JJISI POBOTHU HA PEBEPCI

I'. B. lllkapiecvkuil, K.m.H., O0U,.
. JI. ZKueomiecvkuil
Hayionanvruii ynisepcumem biopecypcis i npupoookopucmyseanus Ykpainu,
M. Kuis, Yxpaina

Buxopucranns ME3 y ckiiai MallMHHO-TPaKTOPHOIO arperaty 3 HadilmHUM
TEXHOJIOTIYHUM MOJIYJIEM Ha PEBEPCi MOXKHA 3MOJEIIOBATH TMPHU JIOMOMO31 CXEMH
npuBeneHoi Ha puc. 1.
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Puc. 1. Po3paxyHkoBa cxeMma Jisi BU3HAYEHHS BUJIBOTY TOUKH Bi3yBaHHS ITiJl
Yyac BUKOPUCTaHHS eHeprosaco0y Ha peBepci.

30Ha po3TallyBaHHs POOOYUX OpraHiB TEXHOJOTTYHOTO MOMAYJS JOCTYIMHHUX
JUIA BI3yaJdbHOTO KOHTPOJIIO OKPECIIOETHCS TOPU3OHTAIIIIO, sIKa TMPOXOAWTH Yepes
TOUYKY BiJUTIKY K 1 TpoMeHeM, KN BUXOAUTH 3 TOUKHU BiIIIKY K 1 TPOXOJUTH Yepe3
TOYKY Bi3yBaHHsS A. 3rajaHuil Buille NMpoMiHb KA MOXe NMPOXOIAUTH TaKOXK depes
TOYKH, a00 JIiHi1, K1 XapaKTepU3yrTh OOPUCH €Hepro3acooy.

Jlist cxemu 300pakeHOi Ha puC. 1 XapaKTepHi HACTYIHI CIIBBIIHOIICHHS:

= =tanp, (1)
3B1OKH
H
la = an g’ (2)

ne H — Bucota po3ranryBaHHs TOUKH BiIKY K (ouell onepaTopa), M;
l, — BWJIIT TOYKM BI3yBaHHS, M;

f — KyT Haxuily TIpOMEHS 30py, KWW TOKa3ye HIDKHIO MEXY 30HH OTJISIOBOCTI

orepaTopa, rpa.
Amnani3 3anexxHocrteit (1) 1 (2) Bkazye Ha Te, 1O KyT [ Haxwiy mpomens KA,

SAKUW XapaKTepU3y€e HIDKHIO MEXY 30HH OIJIAIOBOCTI Oreparopa 1 BHIIT TOYKH
Bi3yBaHHS [, mpsmMo mpomopiiitHi BucoTi H po3ramryBaHHs Touku Biamiky K. 3
METOI0 3a0€3MEeUYEHHsI MIHIMaIbHOI BTOMJIIOBAHOCTI OMEPATOpa KYT HAXMWIIy HHXKHBOI
MEX1 30HM OTJSAOBOCTI [5, 3TIAHO [JIIOYUX BHUMOT E€rPOHOMIKH, HE TOBHUHEH
nepesuntyBard 30°. B Takomy BUIaaKy MOXHA CTBEPIKYBATH, IO 3a0€3IEYMTH
3aJI0BUTbHY OTJIAJIOBICTh POOOYMX OpraHiB 3 JIOTPUMAHHSIM BUMOT E€PrOHOMIKU
JIOCUTH CKJIaaHO. Lle TOSCHIOEThCA TUM, IO BHCOTA PO3TAIIyBAaHHS TOYKH BiIJTIKY
cyuyacHux ME3 icToTHO mepeBullye 2 METpH, B TOW 4ac, SIK KOXXKEH METP BUCOTH
3a0e3nedye MIHIMAJIBHUNM pO3MIP BWJIBOTY TOUYKM BI3yBaHHS Ha piBHI 1,73 ™M
(po3paxyHok mposeneno ans kyra [£=30°). OcTaHHe, B KiHLEBOMY BHUINAJKY, IS
peasIbHOTO arperary 3a0e3NeuuTh BUJIT TOYKM Bi3yBaHHS He MeHme 3,5 M. Taka
BIICTAHb ICTOTHO TIEPEBUIIYE€ AHAJOTIYHI TMOKA3HUKH IS  CIICIiali30BaHUX
CaMOXIJHMX MAIlWH, THM CaMUM 1CTOTHO MOTIPIIYIOYH, a 1HOJII 1 YHEMOXIIUBIIIOIOUN
OTJISIZIOBICTh pOOOUYMX OpPraHiB, B YOMY 1 TOJIATAE OJHA 13 MpoOJieM B arperaTyBaHHI
ME3 3 HauinHUMU 30MpaIbBHUMU MalllMHAMH Ha peBepCi.
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AKTYyaJTbHICTh Pe3yJIbTaTIB TMPOBEICHUX JOCIIPKEHb IMATBEPIKYETHCS 1 Mif] 4ac
po3poOku Ta BraockoHaneHHs ME3 3akopmonnux ¢ipm. Tak, 30kpema, dipma Fendt
BUITyCKae eHeprosacio tumy Fendt Xylon cuMerpuuHoi KOMIIOHOBKH, SIKMH Ma€ BHCOKI
3asiBJICHI TIOKa3HUKM OTYIZIOBOCTI BIEped 1 Ha3aq 3a PaxyHOK pO3TAIlyBaHHS IOCTa
KepyBaHHs B Mi>1<6a30B0My HpOCTopi Ta 30UTBLICHHS TUIONI 3aCKJICHHS KaOlHM pHC. 2 a.
OnHak BIIOMI 1 €KCTIEPHUMEHTAIBHI 3pa3Kd TaKUX MAIMH 3 3MIMICHUM PO3TAIllyBAHHAM
TOCTa KepyBaHHS (puc. 2 6), mo Moxe OyTH TONTYKaMH MUIIXIB TTOKPAITICHHS TTOKa3HUKIB
OTJISIZIOBOCTI.

Puc. 2. Pimennst pipmu Fendt 11 mokpaiieHHs MOKa3HUKIB OTJISIOBOCTI.

Takum uuHOM, &aJisi 3a0e3MeyeHHs €(PEKTUBHOTO BUKOPUCTAHHS MOOLIBHUX
EHEPreTUYHUX 3aco0iB Ha peBepci HEOOXITHO MOKPAIIUTH OTJISAOBICTH POOOUMX
OpraHiB 3a paxyHOK 3MCHIIICHHSI BUJILOTY TOYKH BI3YBaHHS IMUISIXOM OOTPYHTYBaHHS
ONTHMAJIBHOTO TIOJIO)KCHHSI TOYKH BIJUTIKY, SKE€ BU3HAYAETHCA KOHCTPYKTHBHO-
KOMITOHYBaJIbHOIO CXEMOIO €HEepPro3aco0y Ta KOHCTPYKIIIEO MOCTa KEpyBaHHS.

VIK 633.63:631.51
JEL Classification Q 01; D 24; P 42

OCOBJIMBOCTI BUKOPUCTAHHSA 3BUPAJIBHOI TEXHIKHU
3I'YCEHUYHUMHU TA HAITIIBI'YCEHUYHUMHU XOAOBUMHA
CUCTEMAMHU

B. JI. Kynukisecokuit, K.m.H., 00y,
Tlonicekuti Hayionanvuut yHigepcumem, M. Kumomup, Yrpaina

3aBepHIaIbHUM €TalloM BHPOIIYBAHHS CLIbCHKOTOCTIIOAAPCHKUX KYJIBTYp €
30upaHHs Bpoxkaro. Bij SKOCTI BUKOHAHOI omeparlii 3aJIe)KUTh PIYHUN pe3ysbTaT Ta
e(eKTUBHICTh BCIX MOMepeaHiX podiT. BaxnuBo He nwuiie SKiCHO 310paTu BpoxKai, a
TakoK 30eperTd pOJIOYICTh Ta YHUKHYTH YUIUIbHEHHS IpyHTY. IIpoOnema
MEePEyIIIbHEHHS CTa€ BCE TOCTPIIIOI Y 3B'I3KY 3 MACOBUM 3aCTOCYBaHHSIM BaKKHX
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KOJIICHUX TPakTOpiB Ta KoMOaiHiB [1-3]. 3HM3UTH THUCK HA IPYHT i PIBHOMIPHO HOTrO
PO3MOAUIATH JO03BOJIIE CTBOPEHHSI JOCKOHAMIIIUX PYIIIB Ta XOJOBUX CHCTEM.
Excmutyarartist 30upainbHOT TEXHIKK 3 TYCEHUYHUMH Ta HAMBIYCEHUYHUMHA XOJOBHMH
CHUCTEeMaMH Ma€ HU3KY MEBHUX 0COONMUBOCTEH. 30MpasibHi KOMOAWHU 3 TYCEHUYHUMU
maci JAOHIIPHO BUKOPUCTOBYBATH JIUIIE 32 BH3HAYEHO! BOJIOTOCTI IPYHTY, HIIKHSA
MeXa SKOi OOMEXYETbCS MPOXIAHICTIO KOMicHMX pymiiB. OcCkigbKku 30HMpanbHA
TEXHIKa BUKOPUCTOBYETHCS AyKe 0OMEKEHUI MPOMIXKOK Yacy B POIll Ta 3aBXKIU Y Ti
cami TEpPMiHH, K HACIIJOK 3BYXKY€THCS IIUPOKE MOJIe BapialliifHUX KIIMATOJOTTIHIX
XapaKTEPUCTUK CEPENOBUIIA. [ pyHTH ITiIBUILEHOT BOJIOTOCTI MarOTh OiNbIl cTabiabHi
¢b13uKko-MexaHiuHl Ta AedopMalliifHi XapaKTepUCTUKH, HDK IPYHTH 3 MIHIMaJIBbHOIO
BOJIOTICTIO.

XapakTepHOIO 0COOIMBICTIO POOOTH 30MpabHOI TEXHIKU € Oe3lepepBHa 3MiHA
MacH arperaty y 4aci NMpOTSATOM BHKOHAaHHS TEXHOJIOTIYHOTO mporecy [4]. 3mina
MacH MOB'si3aHa 3 MEPIOUYHUM HAMOBHEHHSM Ta PO3BAHTAXKEHHSM TEXHOJIOTTUYHUX
eMHOCTEeM KkomOaiiHa (OyHKepa, KomHyBaya). B mnpuHnum, 3MIHHOIO € 1 Maca
arperariB, MOB'sI3aHa 3 BUTPATOIO MajuBa (piBeHb piAMHU y Oaky). [Ipore B mpomy
BUITAJIKy TIiJT 9aC BUKOHAHHS KOHKPETHOTO BHIY pPOOIT Macy arperaty HPHHHSTO
BB)KaTH MOCTIHHOIO, IO CIPOIIYE TMHAMIKY CUCTEMH «MalINHA-CEPEIOBUIIIEY», TOMY
3MiHYy MacH 3a PaxyHOK BUTpaTH INajuBa MOXKHA BBaXKaTU HECYTTEBOIO MOPIBHIHO 13
3arajJbHOI0 Barorw TEXHIKU. JIOCHIIKEHHSIMHU BCTAHOBJICHO, IO ITOKA3HHUKU 3MIHU
Macu 3€pHO30HMpaIbHUX KOMOANHIB M1J] YaC BUKOHAHHS TEXHOJOTIYHOTO IPOIECY €
JIOCUTh CYTTEBUMHU. J[0 TOTO 3k 30MpajbHi arperaTd MarOTh TaKy 3MiHY Macu B 4Yaci,
dKa TOeAHye Yy co01 Oe3nepepBHICTh I1i€i  ¢yHKIID (Mg dYac 3amoBHEHHS
TEXHOJIOTIYHUX EMHOCTEH) 3 AMCKPETHICTIO (TIPY BUBAHTAXKCHHI).

TexHONor1yHl €NeMEHTH 30MpalibHOT TEXHIKM (KHMBapKa, MOJIOTHUIHHUMN
HPUCTPIH, KOMHYBaY, MOAPIOHIOBAILHHUI amapar) CyTTEBO BIUIMBAIOTh HA JUHAMIKY
ryCeHUYHUX pyIriiB. KOHCTpyKTHBHI 0COOIMBOCTI TEXHOJOTIYHUX YACTHH arperaris
miJ 9ac poOOTH CTBOPIOIOTH HIMPOKHUI CHEKTP PI3HUX 32 aMIUTITYJ0I0 1 4aCTOTOIO
JUHAMIYHUX HaBaHTAaXXEHb Ha TYCEHWYHl Ta HAMIBIyCEHWYHI XOJIOBI CHUCTEMH
KOMOalHIB, Kl BIJCYTHI Yy IHIIMX THUMAaX MalMH. SK HacmigoK, JMHAMIYHI
HAaBAHTA)KEHHS y TEBHIM 3aKOHOMIPHOCTI MEPEAaloTbCcsl Ha ONOPHY IOBEPXHIO,
YCKJIQJIHIOIOUH XapaKTep B3a€MO/I1i T'YCEHUYHOTO PYIIIs 3 €0 OCHOBOIO.

Opni€r0 3 BIAMIHHUX PHUC LUISXIB PO3BUTKY 30UpaIbHOI TEXHIKH €
Oe3nepepBHE 3pOCTaHHS MPOIYKTUBHOCTI arperaris, sike Ha JaHOMY €Talll HayKOBO-
TEXHIYHOTO TMPOTPECY MOCATAETHCS TOJOBHUM UYWHOM 3OLIBIIICHHSM rabapuTiB Ta
Baru MamuH. CydacHUN pIiBEHb PO3BHUTKY CUIBCHKOTOCIOAAPCHKOT TEXHIKU
XapaKTEPU3y€EThCS TEHEHITIEI0 0O CTBOPCHHS Ta BUKOPHUCTAHHS ITUPOKO3aXBATHUX
MaIyH. 3 1HIIOTO OOKY, TEOMETPUYHI PO3MIPH MAIIMH 0OMEKYIOTHCSI KOHTPOJIbHUMU
rabaputaMy, IO JO3BOJISIOTH 3/IMCHIOBATH iX TIEPEBE3CHHS 3alI3HUICIO Ta
ABTOILIAXAMHU.

Takum unHOM, Oe3nepepBHE 30UIbIIEHHS Ta0apHUTIB TEXHOJIOTIYHOI YAaCTUHU
MalIMH Ta iX OOMEXEHHs, IMOB'A3aHl 3 HEOOXIAHICTIO IMepeBe3eHb abo ix
NEepPEMIIIEHHST JIOpOraMH, JaloTh MOXJIMBICTh YIAOCKOHATIOBATH KOHCTPYKIIIT
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TYCEHUYHHX Ta HAMIBIYCEHUYHHUX XOJOBHX CHUCTeM 30upanbHuX arperaTiB. [lana
oOCTaBMHA CTBOPIOE 3HA4YHI 3MIHM B Taly3l MoOp(doJorii Tr'yCeHHMYHHX PYIIiiB
30MpaIbHOT TEXHIKHU.

VY nporeci poOOTH Ha HEPIBHUX JUITHKAX MOJid KoMOaliHaM HEOOX1THO J0JaTH
BepTI/IKaJILHi MEPETIKO/IH. BanOBYIO‘{I/I BEJINKI ra6apHTH Ta Bary 30uUpanbHOI
TEXHIKH, IEPEMILIEHHS Yepe3 TakKi MeperIKoIn CIi 3A1MCHIOBATH AyXe IIaBHO, 11100
VHUKHYTH 3HAYHUX JIMHAMIYHUX HaBaHTaXXEHb, $KI OCOOJMBO HETATUBHO
MO3HAYAIOTHCSI HA HAAIMHOCTI TEXHOJIOTTYHUX YaCTUH MalIUH Ta CTPYKTYpl IPYHTY.
[InaBHe MOMONAaHHA BEPTUKAIBHUX MEPEIIKOJ HaWOUIbII YCHIIIHO BHUKOHYETHCS B
TOMY BHWIIaJKy, KOJIM 3a0e3MeuyeTbcs MiHIMAIbHE TMEPEeMIIEHHS IEHTPY Baru
MAaIlIMHHA y BEPTUKAIbHIN TuiommHi. OCTaHHS yMOBa Mpe siBisie cuerugiyHi BUMOTH
710 CXEMH MIABICKH PYIIis Ta 11 onopHuX npuctpois (puc. 1).

A0 250 mm

Puc. 1. I'ycennuna xonoBa cuctema kombaiina VECTOR 450 Track.

Tenaeniii 3 yHiBepcaizali 30MpagbHOT TEXHIKA Ta BUKOPUCTAHHS MAIWH Y
PI3HUX IPYHTOBUX YMOBAaX MPHU3BEIHU 10 CTBOPEHHSI JBOJIAHKOBUX CXEM I'yCEHHMYHUX
pyIIiiB TpUKyTHOI (opmMHu 3 000OMa BEAyYHMMH JIaHKaMHU. Y I[ill CXeMi T'YCEHUYHHM
pYIIiA TaKOX MOXK€ OyTH 3MIHHUM TPHUCTOCYBaHHSAM J10 0a30BOi KOJIICHOT MOJETI.
[HIII TUOM MamIMH HE MalTh TAaKOrO MAJIOrO 3aBAHTAXKEHHS IMPOTATOM POKY 3a
BEJIMKOI BAPTOCTI TEXHIKH, SIK 30UpanbHI arperaTd Ha TyCEHUYHOMY XOAy, WIO
OOyMOBJIIOE TIParHeHHs TMOJOBXHUTH iX TEpPMIHM eKCIUlyaTalli 3a paxyHOK
BUKOPHUCTAHHS 3MIHHOTO KOJIICHO-TYCEHMYHOTO 11aci (puc. 2).

B nanuii yac cTBOPIOIOTHCS P13HI KOHCTPYKTUBHI CXEMHU T'YCEHUYHUX PYILIIiB 1
OIOPHUX MPUCTPOIB (TYMOBOMETAJICBI, T'YMOBOAPMOBAaHI I'YCEHHIII, SJIACTHYHI TPAKH).
Taki KOHCTPYKTHBHI pIllIEHHS TOB'S3aHi, MEpII 32 BCE, 31 30UIBLIEHHSM TATOBOTO
MOTEHLIaTy MaIIMH 1 3JaTHICTIO MepecyBaTUCs JOPOTraMHu 3 TBEPAUMHU MOKPUTTSIM,
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3HWKCHHSAM THCKY Ha IPYHT, Hi,Z[BPIH.I@HH?[M HpOXi,ZIHOCTi Ta 3MCHIICHHAM
HIKiI[J'II/IBOFO BIINIMBY Ha OIICparopa.

Puc. 2. 3MiHHI HaMiBryCEHUYH1 XOJIOBI CUCTEMU 3€pHO30MPATILHUX KOMOAITHIB.

Hapeneni ocoOmuBoOCTI eKcITyaTallli 30MpaibHOI TEXHIKM 1 B3aeEMOIIl iX
TEXHOJIOTIYHO1, XOJIOBOI YaCTHUH CTBOPIOIOTH MEBHY cHenu@iKy AUHAMIKH BCI€i
MallliHU Ta TYCEHWYHOTO pyIlis, 3a0e3leueHHs MPOXIAHOCTI, 3HIKCHHS
TEXHOTEHHOTO BIUIMBY Ha TIPYHT, pPOCIMHU HE 3HAWILIIO CBOrO TOBHOTO
BIJIOOpaXXE€HHSI y ICHYIOYIH Teopii T'YCEeHHYHUX XO0J0BUX cucTteM. OTxke, IUIKOM
JIOTIYHO BBAXKAaTH CaMOXIJHY 30MpalibHy TEXHIKY Ha T'YCEHHUYHOMY XOJAY T1IHOIO
BUJIUICHHSI B OKpPEMHUU KJac MalllMH, OCOOJMBOCTI €KCIUTyaTallli SKOoi BHUMAararoTh
pO3pOOKH CleliaIbHUX BIACTUBOCTEH 1 TOKA3HMKIB TyCEHMYHHUX pYyLIiiB Ta
IHAUBITyaIbHUX METO/I1B BUPIILIEHHS! OKPECICHUX TUTaHb.

Cnucok nitepaTypu
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VK 631.372
JEL Classification Q 01; D 24; P 42

AHAJII3 PEAJII3ALIL HOTEHIIIAJTY BITUM3HSIHUX ME3
Y TEXHOJIOT'TYHHUX OITEPAIIAX

I'. B. llIkapiecoKkuil, K.m.H., O0U.
Hayionanenuii ynieepcumem diopecypcis i npupoookopucmyeanus Yxpaiuu,
m. Kuis, Yxpaina

VY CclIbCHKOTOCIOAAPCHKOMY BUPOOHUITBI YKpainu Omu3bko 30% Bcix
EHEePreTUYHUX MOTYKHOCTEH Mpurajgae Ha MOOUIbHI eHepreTuydHi 3acoou (ME3). B
TOM JK€ 4Yac BIICYTHI B peami3alii TEXHOJOTIYHI TPOLECH BHUPOIILYBAHHS
CUIbCHKOTOCIIOAAPCHKUX KYJIbTYpP 3 BHUKOPUCTaHHAM KOMOIHOBAaHUX arperaTiB
CTBOpPEHHMX Ha 0a3l IHTErpajlbHUX TPAKTOPIB T4 BUCOKOYHIBEPCAIBHUX CaMOXIJIHHX
macl 3/aTHUX €Ni30JUYHO 00'€HyBaTH 1 BUKOHYBAaTH 3a OJUH IPOXIJ arperary
OKpeMl TEXHOJIOTIYHI Omepalii Ta YacTKOBO BHTICHATH CKJIAJHI CaMOXIJIHI
cnenianizoBadl MaluHU. OCTaHHE KOHLIEHTPYE yBary IIOA0 3HMKEHHSI COO1BapTOCTI
MPOAYKIli arpapHOro CEKTOpa E€KOHOMIKM camMe Ha 3a0e3ledeHHl peanizaiii
TEXHOJIOTIYHUX MPOLECIB MOOYJOBAaHUX HAa BHKOPHUCTAHHI BHCOKOE(PEKTUBHHX
EHEePreTUYHUX 3aC001B.

MeTtoto po6oTH € TOPIBHSHHS MOKa3HUKIB MpusHaueHHs: ME3 BITUM3HSHOTO i
3aKOpPJAOHHOTO BHPOOHHMIITBA 3aKJIAJE€HUX B 1X KOHCTPYKIIIO, Ta pPEaji30BaHOTO B
TEXHOJIOTIYHUX IpoIiecax.

B mnporeci BUKOHAHHS JOCHIKCHBb OINIHIOBAJIMCS ITOKA3HWKH 3aKjIajicHl B
KOHCTPYKIIIIO MalIMHU 1 BUPOOHMKOM Ta peaii3oBaHI B AiI0OYUX B YKpaiHi
TEXHOJIOTIYHUX Tporecax. B AKOCTI OIIHOYHOrO TMOKa3HWUKAa MpUHAMaIN pIBEHb
YHIBEpPCAJIBHOCTI KOHCTPYKIIi, SIK TaKUM, 0 MOKE HAHOUIbII MOBHO XapaKTEPU3YeE
KOHCTPYKI1}0 MAIlIMHU 3 TOYKH 30pY ii CIIOXKUBUYUX SIKOCTEH 3arajoM 1 peasizaiii [ux
&KE SIKOCTE B yMOBaX CUIbCHKOTOCIOAAPCHKOro BUpOoOHMITBA. Kpami 3HaueHHS
MOKa3HUKa OJM3bKi A0 OAMHMIN, a Tipui — A0 Hymsd. OTpumaHi B pe3yJibTari
MPOBEAICHUX JOCIIKEHb 3HAYEHHS PIBHIB YHIBEPCAJIbHOCTI HaBEAECH1 B TaOJIHILII.
Jani Tabmuul TNOKa3yloTh, MIO TMOPIBHAHO 3 3aKOPJOHHUMHU MOOUIBHUMHU
E€HEePreTUYHUMU 3ac00aMU BITUYM3HSIHI MAIIMHU MAlOTh MTOTEHIIIAJ IOA0 MiBUILICHHS
pPIBHS  YHIBEpCAJIbHOCTI, OJHAK peali3allii BXKE HAIBHOTO TOTCHINATY HE
3aJICKJIapOBaHa ICHYIOUMMH TEXHOJOTIYHUMHU TporecaMu (peanizaifisi HasiBHOTO
piBHS YHIBEPCAIBHOCTI B TEXHOJOTIYHUX Mpolecax He mepepuirye 24-46 %), a
3HAYUTH 1 KOMIUIEKCAMHU ICHYIOUMX MAIIMH, 110 HETaTUBHO BIJTBOPIOETHCS SK HA
co0iBapTOCTI MPOAYKIII CITLCHKOTOCTIONAPCHKUX MIAMPUEMCTB, TaK 1 JIKBIIHOCTI
MpoyKIlii TpakTopoOymyBaHHs. 30kpeMa eHeprosacid XT3-16131 mo3uiiionyeTbes
3aBOJIOM-BUPOOHUKOM SIK IHTETpajibHUM, TOOTO TaKWi, 1110 IHTErpye B cOO1 HailKpari
SIKOCT1 JIJISI KOMIUIEKTYBAaHHSI arperariB, BKJIIOYalO4YM 1 KOMOIHOBaHI TOKJIMKaHI
YaCTKOBO BHUTICHUTH CaMOXiJHI CHElla]i30BaHl MallMHHU. ICHYIOYl TEXHOJOTIYHI
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IpoIeCH 3 BUKOPUCTAHHSAM IHTETpalibHUX TpakTopiB Tumy XT13-16131 He
peai3yloThcs, Ha Hally TyMKY, B OCHOBHOMY depe3 Te, IO iX KOHCTPYKIlis He
BIMIpalibOBaHa CTOCOBHO BHIMOT CIIOXMBaya B TIWTAHHAX arperaryBaHHS 3
HEOOXITHUM KOMILUIEKCOM MAIIWH, 10 TaJbMYy€E SK BIPOBAKEHHS y BHPOOHHUIITBO
BJIACHE TPAKTOPA, TaK 1 CTBOPEHHS €()eKTHBHOTO KOMIUJICKCY MAIIIHH.

Tabnuis
3HaueHHs PIBHIB YHIBEPCATBHOCTI MOOUTHHUX €HEPreTHUHUX 3aC001B
3HaueHHsI PIBHIB YHIBEPCAIBHOCTI
MaKCUMaJdbHO | BUKOPHCTAHOTO
3aKJIaJICHOTO B
Mapka eneproszaco0y MOJKITIBOTO JIJISI B
peanbHy . :
: JaHoi TEXHOJIOTTYHUX
KOHCTPYKITIFO
KOHCTPYKITIT mporecax
1. [IM3-8240 0,43 0,80 0,20
2. MT3-80 0,54 0,80 0,13
3. Deutz-Fahr x
-
Agroplus 70A 0,51 0,80
4. New Holland Ford
8870A 0,56 0,80 —
5. John Deere 3210A 0,64 0,80 —
6. Fe_ndt Favorit 924 0.69 0.80 B
Vario
7. XT3-16131 0,57 0,82 0,14
8. Fendt-524 Xylon 0,79 0,82 -
9. XT3-17121 0,45™) 0,82 0,14
10. T-16MI" 0,38 1,00 —

*) — giocymmi Oani w000 NOKAZHUKA,
**) — 0ani ompumani cinomemu4Ho,
***) — sukopucmanns He nepeddaueno iICHYIOYUMU MEXHOOSIIMU.

OOMexeHHS BUKOPHCTaHHS caMoXimHMX mmaci tuny T-16MIT y npiroumx
TEXHOJIOTIYHUX MPOLECcCaX MOXKE€ OYTH MOSICHEHO BIACYTHICTIO BHUCOKOE(PEKTHBHUX
3aco0iB JIsl arperaryBaHHs 3 OJIOKAaMU 1 MOJYJISIMU TEXHOJIOTIYHUX MAaIlWH, IO
YHEMOJXKJIUBIIIOE SIK PO3BUTOK KOHCTPYKIIA CaMOXITHUX IIaci, Tak 1 KOMILJIEKCIB
MaIITUH J0 HUX.

Takum 4YwHUM, B pPeE3yJbTaTi MPOBEACHHUX JOCIIKEHb BCTAHOBIICHO, IO
€Hepro3acoOM BITYM3HSHOTO BHPOOHHUIITBA MAIOTh JIOCTATHHO BEIMKHM IOTCHITIAT B
HapoOIIlyBaHHI PIBHSA YHIBEPCAIBHOCTI KOHCTPYKIi, OIIHEHOTO BIJMOBITHAM
Koe(irieHTOM, OJHAK 1 1€, HasSBHUMW, PIBEHb YHIBEPCAIBHOCTI PpEATI3YETHCS B
TEXHOJIOTIYHUX TIporecax jume Ha 24—46 % moHallOUIbIe Yepe3 He3aI0BUIBHI
YMOBH arperaTyBaHHs MaIllMH Ta BIJICYTHICTIO HEOOX1THUX KOMIIJIEKCIB MaIIIUH.
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VJIK 159.955:387.147
JEL Classification Q 01; D 24; P 42

PSYCHOLOGICAL PECULIARITIES OF SOLUTION STRATEGIES
OF CONSTRUCTIVE-TECHNICAL TASKS

L. V. Berezova, PhD
National University of Life and Environmental Sciences of Ukraine, Kyiv, Ukraine

The improvement of complicated technical and natural systems occurs, as a
rule, on the basis of a knowledge deepening of the world around which makes an
essence of scientific and technical progress. The need of techniques puts all new and
new tasks before a science.

Therefore, modern education should prepare the specialists, capable to be
responsible for the professional future, capable to confirm themselves in conditions
of a competition in the labor market. The basic purpose of vocational training and
education consists in training specialists who own skills and knowledge for
satisfaction of market needs of labor; specialists who are prepared for creative
professional activity that would have constant aspiration to the best, more improved.

As V.0. Molyako marks, "creativity should become norm of professional
activity and training to it, i.e. in a final variant we speak that each skilled specialist
should be the creative specialist™ [5].

At the given stage of economic and social development of our state, the
becoming of young specialists should occur in view of those complicated conditions
in which they will live, and will work. At students, and in our article we shall speak
about students from a countryside who study at the faculties of Mechanical-
Technological and Construction and design at National agrarian university; there is
no sufficient psychological training to a real life with its complexity, difficulties, and
atypical situations. If to consider a problem of students' training to technical creative
work for a given time, there is many unsolved tasks.

One of the main tasks of psychological of students training to technical the
development of the stable positive attitude of students to creative activity is possible.

Training of the future specialists for labor activity should be based on the
solution of its constructive-technical, technological, organizational tasks which would
display situations of real work.

The solution of different scientific, practical, art, constructive and other tasks
which arise in a life of people, demands knowledge by them not only external
properties of objects, and their internal connections and attitudes. Therefore, as
G.S. Kostyuk marked, "a problem of the development of thinking, and especially the
development of creative thinking which differs originality and creativity is very
important presently” [2].

The problem of creative thinking development is in the center of attention of
many scientists during all development of a psychology-pedagogical science about
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creativity  (L.S. Vygodskyy, J. Gilford, O.S. Yermakova, A.B. Kovalenko,
G.S. Kostyuk, S.D. Maksymenko, O.M. Matyushkin, V.O. Molyako, A. Osborn,
Y.O. Ponomaryov, R.O. Ponomaryova, S.L. Rubinshteyn, E. Torrens,
M.G. Yaroshevskyy, etc.).

One of the methods of students training to technical creativity is the solution of
constructive-technical tasks which display tasks of manufacture both on engineering,
and at an executive level. Such approach is named as determining in works of many
scientists (T.V. Kudryavtsev, A.F. Esaulov, Y.O. Ponomaryova, V.O. Molyako, etc.).

Engineering innovation; comprises such forms of activity as invention,
rationalization, design, design engineering, industrial design and designing and
engineering activity of students and nonprofessionals. Design engineering has been
chosen for investigation, as encompassing essential features of other forms of
engineering creativity. Thus, the implications of the studies of design engineering can
be extrapolated to engineering creativity as a whole. This also applies to the general
structure of the process of creative engineering.

The present analysis of creative process employs the concept of "decision-
making stream" reflecting the complex dynamic relationship between images,
concepts and ideas. It is fitting to note that different philosophical schools and
movements, of course have elaborated the theories of matter motion stream, in their
own fashion. Considerable attention is known to have been given to this question in
the studies in dialectics, dialectical materialism, and in psychology, as well.

The interpretation of the psychological structure of the process of decision-
making and evolvement of the image of the design (“construction™) to be sought has
made it possible to use, for an integral description of this process, the notion of
"strategy”, which is determined by the dominant thinking tendencies, their regularity
and realization frequency, and which differs from such broader notions as "method",
"mode", "plan”, etc. (mode and method are rather abstracted from the personality and
the plan of decision-making shows only the sequence of acts, whereas strategy
encompasses all of these reflecting the individual's specific direction, tendencies in
their basic aspects, paramount for decision-making).

A strategy is taken to mean a rather complex psychological formation
comprising preparatory, planning and realization acts, which are related to the
fulfilment of the individual's, potentialities in the concrete situation of creative
activity. A strategy's concrete direction is made up of its dominant tendencies (e.g. a
search for analogues), which are realized through concrete images and concepts. The
making and elaboration of a strategy, as an above-described system, is examined in
the present study through the examination of the making and elaboration of a device
design, which develops from initial goal through the evolving image of the end
product up to preliminary validation in a sketch-form (approbation) [3].

The evolvement of the strategy of a concrete process of creative activity as
well as the entire psychological structure of this process, are seen as involving a
rather intricate blend of three main cycles: the examination of the engineering
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problem, project (hypothesis) formation and the making of a preliminary decision
(approbation). Below is a summarized description of each of the three cycles.

1. The examination of the task dimensions, the final aim of which is to
understand the engineering assignment requirements has as implied by our studies,
the following constituents: 1) a general comprehension of the task dimensions, a
general assessment of the assignment (“familiar-unfamiliar”, "clear-unclear"); 2) a
tentative task classification referring it to a particular type and dividing the task
dimensions into two parts (“main” and "secondary"); 3) matching the text, with the
drawing or making "one's own" drawing — a sort of initial graphic interpretation of
the task dimensions; 4) a classification of the dimensions' parts, identification of
individual units in the design; 5) a new level of mental synthesis in the overall
assignment assessment, relating the requirements and the design engineer's actual
capacity, identifying the functional "nucleus™ in the assignment (in the engineering
system); 6) identifying the "salient points" (the best and least understood parts) in the
assignment, substituting specific structures into the task dimensions; 7) the final
assessment of the dimensions on the basis of approbation, "incorporation” of the task
dimensions into one's own knowledge system; 8) becoming confident of having
understood the engineering assignment dimensions on the basis of their interpretation
— setting a problem for oneself.

The process of understanding a design engineeringl assignment often follows
the following four tactical paths, two of them are related to the initial classification of
information depending upon its familiarity for the subject — focusing attention on the
most or least familiar part of the task dimensions, the other two involve a graphical
interpretation of the assignment — identifying the main function and concretizing
graphically the device structural components. The frequency of occurrence of these
tactical paths has been shown to be dependent, in part, on the subjects' skill.

There are reasons to suggest that the psychological basis for understanding the
design engineering assignment consists in the positive (from the point of view of the
subject involved in task performance) result of intercomparing the assignment
requirements and other standard designs in the subject's mind. The features of the
images and concepts of the new largely vague, design are intercompared with the
images of other designs. The study of the engineering assignment dimensions and
their understanding can be presented as a process involving a number of
intercomparisons and evolving in typical microcycles.

2. Formation of the project (hypothesis building) in the process of design
engineering activity means mentally and in part, graphically constructing the device,
the problem solution formation. A hypothetical solution is conceived already when
the engineering assignment dimensions are studied. The activation of the design
engineer's activity of thinking involves the emergence in his mind of a number of
images and concepts, initially in a spontaneous way, and subsequent putting of
questions, identification and examination of the assignment parts makes for deliberate
generation of a number of images and ideas. An image is eventually selected, while
the others are rejected. Such sorting out, selection and rejection results in the
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emergence in the design engineer's mind of a dominant image, which serves as the
iImmediate basis for the hypothesis. Predominance of this image is all the greater, the
more connections the design engineer sees between the image and the task
dimensions. The initial image thus, becomes dominant if it is seen as firmly linked
with the concrete task dimensions. A hypothesis is further elaborated, with the
subject being oriented primarily, toward the structure of the device or its function.

The psychological mechanism of hypothesis building (project development)
can be outlined as follows: identification of reference points in the assignment
dimensions, a search for engineering characteristics "applicable™ to those reference
points and their comparison with the assignment characteristics; deciding upon the
suitability of a concrete structure or function; which is followed by the graphical
verification of the hypothesis or continued search for suitable structures and
functions, in case the available ones do not satisfy the subject in respect to some
characteristics. The hypothesis formation can be considered completed, as soon as the
design engineer has a feeling of confidence that the emerging design meets the
assignment requirements.

Hypothesis building typically involves the manifestation of those major
tendencies in design engineer's activity, which forms the basis of strategies — a search
for analogues, combining, redesigning etc. These tendencies reveal most fully the
substantive aspect of the strategy itself.

Generally, the most frequent strategies are a search for analogues and a
combinatorial strategy with a redesigning strategy being the least frequent.

Within this cycle, the individual's decision on applying the concrete hypothesis
to the given assignment is more influenced by the information on the structure and
functions of the engineering device than by, for instance, the information on the
technology of making and assembling various parts of the device.

3. The formation of the decision strategy and its realization in design
engineering activity is the latter's creative core. It has been attempted to analyze
strategies beginning not from the choice of a decision-making direction, but, at least,
from the start of preparatory actions (the examination of the situation-and
personality-bound, yet the mind sets, knowledge and skills, shaping this strategy, are
existent before decision-making is started, constituting a sort of "potential strategy" (a
prestrategy). So, one may speak of predetermination of a concrete subject's
intellective behaviour, which influences the understanding of the assignment
dimensions and then, the process of hypothesis building. However, the understanding
and hypothesis, being the major constituents of the strategy structure, are only two
cycles in its development. The strategy manifests itself fully when its third
constituent emerges, i.e., hypothesis validation (approbation) and the resulting
confidence of the individual in the correctness of the direction chosen. Such
approbation involves most often drawing sketches showing the specific
characteristics of the parts comprising the engineering device.

Five major strategies in design engineers' intellective activity have been
identified: 1) a search for analogues, 2) combinatorial actions, 3) redesigning actions,
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4) universal strategy, 5) random substitutions. Each of these is primarily geared to
creating a particular engineering structure with particular functions, to structural-
functional transformation of engineering devices, which is, in fact, related to the
essence of design engineering.

Occurrence frequency of strategies was studied with subjects of different skills
and age (engineers, college and high school students).

The major tactical paths were identified, which form part of strategies during
hypothesis building, e.g. interpolation, hyperbolization, duplication etc.

The study of creative activity invariably focused on the process of design
engineering — on the image of the system being designed; whose structural and
functional characteristics are what the search is aimed at; which, in its turn;
determines the overall configuration (organization) of the decision-making process.
The evolvement of the design image can be presented as a chain of transformations of
a sort of "proto-image" into the image to be materialized, viz.: "a proto-image" — "a

fore-image"” — "a reference image" — "a dominant image" — “pre-project-image"—
"project image"” — "sketch image" (the latter serves as the basis for making device
drawings).

To generalize, the study has made it possible to formulate and, as far as
possible, to substantiate the hypothesis of the process of design engineering as a
polydominant decision-making stream, organized and regulated by corresponding
strategies and tactics through the main system-forming dyad "image-drawing"
(sketch). It is the visual image of the engineering device, materialized and tested in
drawings and sketches, which enable the design engineer to make basic decisions at
the preliminary stages of the process of engineering activity, as well as at the final
stages, when it is ultimately assessed to what degree the device being designed, meets
the requirements of the engineering assignment, of current standards, regulations and
of various external factors. Such interpretation of design engineering activity appears
to be psychological, more realistic than the primarily logical interpretations, which
have been prevalent so far: the present interpretation permits us to elucidate, the
significant connections and dependencies between the personality and creative
activity, externalized in various intermediate and final products.

The study of the evolvement and functioning of intellective strategies has made
it possible to identify their other assumingly, important aspects. One concerns the
influence of time limitation on the subjects' behaviour with some subjects improving
their performance on tests under limited time conditions. Another aspect concerns the
adaptation of subjects to various complications, as more experimental tasks are
performed, with overall improvement in results. The strategy involving a search for
analogues has been shown to be the least dependent on various complicating actions.
Specific procedures have revealed some personality aspects of strategies (e.g., a
disposition to use a specific strategy). Such data appear to be relevant to training and
occupational performance.

Based on continuous studying design activity on professional level,
V.O. Molyako has offered the system of creative training of students during their
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training for technical labour activity [3, p. 67]. The component of creative training
method is the using of complications during the solution of constructive-technical
tasks. We shall consider the psychological features of this process.

In the system-strategy concepts of the activity developed by V.O. Molyako,
strategy is defined as "more or less flexible system objectively and situationally
defined actions in which the tendency to subject advantage of one mental action to
another prevails" [3, 18]. Thus, the term "strategy" can be applied to "to the
description of all solution process of the solution in which the dominating tendency
of the person mental activity concerning a specific target is realized" [3, p. 17].

V.0. Molyako separates the contents of concept “strategy" from categories
"method" and "way". He does not consider them as synonyms, as a way and a
method, unlike the strategy, abstracted from the personality.

In the structure of strategy of V.O. Molyako allocates: 1) studying of task's
condition; 2) search of the solution way; 3) an embodiment of a hypothesis solutions
[3, p. 64-64].

As the strategy is a dynamic, remedial formation, the following basic stages are
allocated in it: 1) studying of a task's condition; 2) check of a condition by concrete
knowledge — correlation of a new task with system of the knowledge and experience
of practical actions; 3) a choice of a hypothesis about possible structural and
functional transformations of the set components; 4) "designing"” of a hypothesis on
all conditions as a whole and its localization concerning a place of concrete
application; 5) check of a hypothesis by means of tactics stipulated by it and auxiliary
methods; 6) detailed elaboration [3, p. 69].

The person, as a rule, realizes and mentally determines the basic moments of
cogitative activity besides there is always a certain attitude of the person to the
process of the solution, i.e. this process is always emotionally painted. Actually,
based on the basic methods of the solution and confidence of the actions the strategy
of the solution of a constructive-technical task is formed. Cogitative strategy consists
of complete formation of the person ability, a disposition that defines a character of
actions and the tendency of mental behavior as a whole.

In I.G. Shupeiko's research laws of evolution and transformation of the solution
strategy of tasks during the process of studying. As the result of carried out research
it was established, that the process of formation of effective solution strategy
represented the alternation of evolution stages and strategy transformation which are
"intermediate” concerning "basic" which acts in the form of studying. It was also
established, that the character of dynamics, i.e. process of effective strategy formation
could be operated [8].

The essence transformation theories of operators studying, offered by
V.F. Venda is the process of effective strategy formation of the solution during
training represents some sequence of evolution stages and transformation of
intermediate strategy. In the opinion of the author of this concept, process of strategy
mastering depends on the amount of intermediate strategy and duration of their
mastering, and of peculiarities of transition from one strategy to another [1].
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We consider, that the definition of strategy by means of such terms as the set of
rules, plan, the general scheme, some structure, etc. is little productive as these terms
designate the certain set of methods which fixed firmly in activity, i.e. something
static. The approach to strategy which associates with the general orientation of
mental activity, its dynamics takes place in the works G.S. Sukhobska,
Y.M. Kulyutkin and V.O. Molyako.

The viewing strategy of the tasks solution as structured formation that operates
the process of the solution at its all stages is of great importance at the solution of
constructive-technical tasks.

The purpose of article is to reveal features of cogitative activity, functioning of
strategy during the solution by the students of the first course of technical specialties
of constructive-technical tasks with use of complications.

Proceeding of it, the primary goals of our research consist in definition of
influence on cogitative of students' activity of complications introduction during the
solution of the constructive-technical tasks.

Ability to think is a property of the person. The thinking arises during
interaction of the person with an external world and serves its successful realization.
It is generated, first, by the need to understand any new situation to the person, new
object to it that is given to it in alive contemplation, or represents or is described by
words. The creative thinking is a search and opening new. For creative work, it is
necessary to own ability independently and critically to think, get into essence of
subjects and the phenomena, to be inquisitive, that appreciably provides productivity
of cerebration.

Two groups of students (20 in each) have taken part in the experiment. They
are the students of the first course of Mechanical-Technological and Design and
Construction faculties of National University Life and Environmental Sciences of
Ukraine.

According to the structure, the experiment consisted of such stages: theoretical
training, the solution of tasks on acquainting, the solution of tasks with complications
and the solution of tasks of a control series.

We have taken the constructive-technical tasks of V.O. Molyako's thesis
research.

The solution of the constructive-technical tasks causes in students steady
interest, as they are interested in novelty, originality of tasks, and the opportunity to
make use of the practical experience.

Some possible methods of complications use at the solution of the
constructive-technical tasks are offered, namely: limit of time, new variants,
prohibitions, information insufficiency and so on [3, p. 82].

The results of research received by V.Z. Skakun, testify that the introduction of
sudden prohibitions influences mental actions of the subject, thus, that there is faster
change of variants in cogitative activity, ordering of interrelations between structures
and functions aside of their optimum association [15].

In a situation with complications the great value has how quickly and
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successfully the subject finds a way out of the created situation, what methods are
used, how complications influence on its emotional condition, on its behavior in
general [7, p. 55].

It is possible to allocate such groups of students according to the reaction on
introduction of the complicated conditions:

1. Students in which cogitative activity is broken, some of them refuse the
solution of tasks;

2. Students that try to solve tasks in that way, as before the introduction of
complications;

3. Students for whom the stimulating factor of cogitative activity is the
introduction of complications.

On results of research carried out by us the majority of students concern to the
third group (76 %).

In our experiment, we used a method of information insufficiency and a
method of a prohibition. These methods are expedient for introduction at the stage of
studying of a condition of a task as for stimulation of creative activity it is important
to make active thinking at the initial stages of the process of the solution of a task.

The method of information insufficiency was used in several forms:

1. The direction of the manipulation of one of the structural elements
(functional insufficiency) was not marked;

2. The task was given only in the text form;

3. Complications were combined: functional insufficiency with the text form of
a task.

The text form of a task stimulates the subject to renderline the main structural
element with unequivocally defined functional property, which meets the
requirements of a task.

Functional insufficiency forces the subject, besides the allocation of a
structural element, to allocate a functional attribute and to subordinate to the course
of thinking. Therefore, during cogitative activity at the stage of condition studying of
a task and plan formation the subject the most optimal unites structural elements with
functional.

The solution of the constructive-technical tasks is inconceivable without use of
graphic activity. Nevertheless, a level of graphic training of students is low. In
addition, students are not able to display correctly a structural element in a projection.
The essence of difficulties is that the students are not able to transfer correctly a
structural element (as a product of figurative thinking of the subject) to graphic
activity.

At modern school Drawing it is not studied, and consequently there are
difficulties

At students at the initial stages of studying at high school on technical
specialties, and especially at students from countryside, most of them have low level
of training from disciplines behind the school curriculum.

Information insufficiency stimulates cogitative activity, thus, that the subject
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during thinking process, and then, having convinced of the choice correctness, uses
such structural element from the mental stock which most full answers both to a
condition of a task, and its graphic skill.

At introduction of information insufficiency, the role of graphic activity during
the solution of the constructive-technical task is decreased. It is very difficult to
allocate during the solution the stages of understanding of a condition and formation
of a plan without specially given experiment. We shall notify only, that such method
of information insufficiency is an effective stimulator of cogitative activity and all or
a significant part of cogitative actions are directed to the searches of necessary
structurally functional elements at the stages of understanding of condition and origin
of intention. This idea is also confirmed by the fact that at the solution of a task on
graphic activity is spent less than 40 % of time.

Within the limits of research the experiment with the purpose of features
revealing of process of the solution of is constructive-technical tasks with use of a
method of a prohibition has been carried out.

Transforming influence of sudden prohibitions can be connected with the
change of that "tool", by means of which the pupil solved a task at the previous stages
of work, and which represents less or most measure the organized system of
constructive actions (in an ideal — strategy), directed on construction of the required
solution, in particular analogy, a combination, reconstruction [6].

During of tasks solution by the students use the certain stamps and give
advantage to structurally functional elements, ways and methods of the solution.

We considered, that introduction of a prohibition at the certain stage of solution
process of the constructive-technical task makes active thinking of the subject, will
destroy stamps in the choice of structural and functional elements and will
qualitatively improve the solution of a task. A prohibition was introduced at the stage
of studying of a task condition: carried out research earlier tasks solved by the
subject, we forbade applying that type of transfer, which was used more often.
Researches testify, that the prohibition positively influences on productivity of
thinking, assists of activization of thought process, — helps "to extract™ more remote
structures and functions that increase the probability of optimal association of
structurally functional elements and the correct solution from memory.

The task solutions are the solutions in analogies for the students. During the
process of a prohibition method using beside with the solution of tasks in analogies,
combinatory actions appear then, and they become steady in using.

Conclusions

1. So, us researches have shown, that introduction of complications during the
solution of the constructive-technical tasks stirs up the cogitative activity of students,
assists to enlarge the forms of necessary structurally functional groups searching,
assists of construction of optimal variants of the solution of tasks.

2. The advantage of technical creativity is given to combinatory actions.

3. Our researches have shown: if it doesn't pay attention to quality of solutions
of tasks with use of combination theory, and to take the fact of its use for a basis, and
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frequency of combinational actions realization in cogitative activity of students has
increased up to 20 % at the solution of constructive-technical with complications.
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VK 631.372
JEL Classification Q 01; D 24; P 42

BATATONAPAMETPUYHUIA TUIIOPO3MIPHUM P MOBLJIbHUX
EHEPITETUYHUX 3ACOBIB

I'. B. llIkapiecoKkuil, K.m.H., O0U.
Hayionanenuii ynieepcumem diopecypcis i npupoookopucmyeanus Yxpaiuu,
m. Kuis, Yxpaina

PiBenb YHIBEpCAJIbHOCTI MOO1TBHUX CHEPTeTUYHHX 3aco0iB
CLIIBCHKOTOCTIOAPCHKOTO pU3HAYCHHS BUPOOHMIITBA BITUM3HSIHUX
TPaKTOPOOYIIBHUX MIANPUEMCTB 3HaxoAuThcss Ha piBHl  0,38...0,57 npu
MaKCUMaJIbHOMY 3HAuU€HHS1 I[bOTO TOKa3HWKa piBHOMY 1,0. B TexHomoriyHMX
mporecax peanizyerbes ImoHanoimeme 25...30% 3akmageHoro B KOHCTPYKITIO
BITUM3HSHUX €HEPro3aco0iB MOTEHIAy BU3HAYEHOTO 3a KPUTEPIEM «KOE(IIIEHT
YHIBEPCAIBHOCTI KOHCTPYKIIi». OJHI€I0 3 TPUYHUH IILOTO € T€, 10 YU ChOTOHI
B YKpaiHi Tunax MoOUTbHMX eHepreTuuyHux 3aco0iB (ME3) He BiamoBizae ymMoBam
€(EeKTUBHOTO BEJIEHHA CUIbCHKOTOCHOJAPCHKOr0 BUPOOHULTBA 1 MOTpedye
BJIOCKOHAJICHHS.

Metoro  nmaHoi  poOOTM €  po3poOsieHHsT — OaraTomapameTpU4HOTrO
TUTIOPO3MIPHOTO PSy MOOUIBHUX €HEPreTHYHHUX 3aC001B CUTbCHKOTOCIOIaPCHKOIO
IpU3HAYCHHS.

Ha ocHOBI aHamizy pHHKY €HEpPro3aco0iB Hjs CLIHCHKOTOCIOIAPCHKOTO
BUPOOHMIITBA, BUMOT JI0 HUX 3 OOKY CIOXHBAuiB Ta HAMPSMIB MOJATBIIOTO PO3BUTKY
BCTaHOBJICHO, 1m0 THHaX ME3 nmorineHo OymyBaTu GararonapaMeTpU4HUAM 1 B SIKOCTI
TOJIOBHUX TTApaMEeTPiB IPUUHSATH:

- HOMIHQJIbHE TSTOBE 3yCWLIS, IKE, HA IaHOMY €Tarl, 0OYMOBIIIOEThCS JIECAThMA
TITOBUMH KJlacamu, a came: 0,2; 0,6; 0,9; 1.4; 2;3;4; 5; 6 Ta §;

- IOTYXKHICTh BCTAHOBJICHOTO JIBUTYHA TIPEJCTABJICHA TEOMETPHYHUM PSIIOM,
KWW XapakTepu3yeTbes Mexamu 5-406 kBT, 3namennnkom ( = 1,192 ta nBamusTeMa
IIICThMa WieHaMH, a came: 5; 6; 7; 8; 10; 12; 14; 17; 20; 24; 29; 35; 41; 49; 59; 70; 83; 99;
119; 141; 169; 201; 240; 286; 341 Ta 406 xBT;

- pIBEHb YHIBEpPCAJILHOCTI, SIKUI nepeoayae 1’ aTh 6a30BUX PIBHIB PO3TAILIOBAHUX
y TeOMETPUYHIN mporpecii 3 3HaMeHHUKOM 0, = 1,778, a came: 0,10; 0,18; 0,32; 0,56 Ta
1,00 i meB’sITh, pO3TAIIIOBAHKX 3 MPaBHJIaMHU aprudMeTHIHOT porpecii 3 pisauiiero d = 0,10
MIPOMIKHHX PiBHIB yHIBepcaibHOCTI, a came: 0,10; 0,20; 0,30; 0,40; 0,50; 0,60;
0,70; 0,80 Ta 0,90.

B3aemonisi TONOBHMX TapamMeTpiB 3IIACHIOETHCS 32 CXEMOK: TIEBHOMY
TSATOBOMY KJIacy BIJMOBIJAIOTh €HEPro3acoOu, MOTYKHICTh ABUTYHIB SIKUX JT03BOJISIE
peanizyBaTH TATOBl 3yCWJUIS, OOYMOBJICHI EKCIUIyaTallliHOI Macol Ta Macolo
OamacTty B pO3Mipi KOHCTPYKIIIHHOI MacH IbOTO €Heproszacoly, ado MOKpHUBaE
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BUTPATU Ha TMEPEMIIICHHsS 1 MPHUBIJ EHEProMiCTKOI MAaIllMHM;, BHIIOMY PIBHIO
MOTY>KHOCTI BiJIIIOBIJIa€ BUIIMI PiBEHb YHIBEPCAIBHOCTI €HEPro3acooy.

[TpoBeneHMME TOCHTIKEHHSIMH BCTAHOBIIEHO, IO MepcrekTUBHUM Thnaxx ME3
JOLLUIBHO MPEACTABIATH OararonapaMeTpUYHUM, TOJIOBHUMHU MapamMeTpaMu SKOTO €
HOMIHAQJIbHE TATOBE 3YCHJUIS, MOTYXHICTH BCTAHOBJIGHOTO JBUTYHAa Ta pIBEHb
VHIBEpCAJIBHOCTI, $KI B3a€EMOJIIOTH 3a CXEMOIO: TICBHOMY TATOBOMY KJIacy
BIJINTOBIIAlOTh €HEPro3acoOM, MOTYXKHICTh JBUTYHIB SIKHX 3a0e3medye peaizalfiio
3aJJaHuX TATOBUX 3yCHJb, a00 OOyMOBIEHa BUTpaTaMU Ha TMEPEMILICHHS 1 MPUBIJ
E€HEeProMiCTKOI MAIllMHH; BHUIOMY PIBHIO IOTY>KHOCTI BIANOBIJA€ BUIIUNA PIBEHb
YHIBEPCAJIBHOCT1 €HEPro3acooy.

YK 631.312
JEL Classification Q 01; D 24; P 42

JOCIIIZKEHHSA TEXHOJIOI'MTYHUX TA KOHCTPYKTUBHHUX
IHHAPAMETPIB IMCKOBOI'O KOPIIYCY IIJIYT'A

. A. Pybeus
B.C. Typ
Hayionanvnuii ynieepcumem diopecypcis i npupoookopucmyeanus Yxkpaiuu,
M. Kuis, Yxpaina

OnHum 13 BU3HAYAIbHUX dakropiB KOHKYPEHTOCTIPOMO>KHOCTI
CLTBCBKOTOCTIOJIAPCHKOT  TEXHIKM € HaAiliHicTh. (OcCoOAMBO 31  301IbIICHHAM
OJIMHUYHOI TOTY>KHOCTI €HEPreTUUYHUX OO0’ €KTIB Ta iX MIBUAKOAIl 3pOCTa€ 3HAYEHHS
BUKOPUCTAHHS BEJIMKOTa0apUTHUX arperariB 1 KOMOIHOBaHMX MAalIWH. 3a PaxyHOK
TakuxX (aKToOpiB BUPOOHUKH JOCSTAIOTh MIJABUIIECHHS HAIIMHOCTI TPAKTOPIB 1
CUIBCHKOTOCTIOAPChKUX MAIIMH.

VY ockoHalieHHsT METO/IIB TMPOEKTYBAHHS 3 BUKOPUCTAHHSIM KOMITHOTEPHUX
cUCTEM, BUIIPOOYBaHHA KOHCTPYKILIA PI3HUX BY3JiB 1 JeTajed Ha crafili
NPOEKTYBaHHS, TMepeBipka iX HAAIWHOCTI TMepeJ] TIMOYaTKOM BUPOOHHUIITBA.
BukopuctanHs B KOHCTPYKIIISIX MAaIllUH JOCTaTHHO PO3BUHEHOI BHCOKOHAIIMHOI
eneMeHTHOi 0a3u. BukopucTanHs HOBHX SIKICHUX KOHCTPYKIIMHHMX MaTepiamiB s
BUTOTOBJICHHS JI€TaJIC, BY3JIIB Ta OCHOBHUX E€JIEMEHTIB MAIWH. Y JOCKOHAJICHHS
TEXHOJIOT1 BHUPOOHHIITBA Ta KOHTPOIIO SKOCTI MarepiaiiB, KOMIUICKTYIOUHX 1
BUTOTOBJICHHS MaIlTMH Ha BCIX eTarax BUPOOHUIITBA.

3aBoM CLIBCHKOTOCHOJAPCHKOrO0 MAIIMHOOYAYBAHHS Ta iX CyOmiIpsSaHUKA
OCHAII[EHl Cy4YaCcHUM OOJIaJHAHHSIM Ta BHUCOKOKBaTi(hiKOBaHMMHU Kajpamu. BoHu
pO3pOOMIM Ta BNPOBAIKYIOTh KOMILJIEKC 3aXOJlIB, CIPSIMOBAaHUX Ha 3a0e3MeueHHS
BHUCOKO1 SKOCTI Tpoaykiii. OAHUM 3 HaWBaXJIMBIIIUX 3aXOJIB € KOMIUICKCHUM
KOHTpOJb. [lounHaeThCs 3 MepeBIpKU CUPOBUMHHU, 3arOTOBOK JAETaliel 1 BY3JIB, IO
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HAAXOAATh BiJl mapTHepiB. OCHOBHUM €JIEMEHTOM CHUCTEMHU 3a0e3MedYeHHs] BUCOKOi
SAKOCTI1 € PETEIbHUI KOHTPOJIb 32 JOTPUMAHHSM TEXHOJIOTIYHUX PETIaMEHTIB, CTAHOM
00JIalTHaHHS Ta IHCTPYMEHTIB, TOUHUM JIOTPUMaHHSIM TEXHIYHMX CTaHJIapTIB HA BCIX
eTanax BUpOOHUIITBA.

Ha cywacHOoMy ertami pO3BUTKY arpolpOMHCIIOBOTO KOMIUICKCY HaiKpari
YMOBHU [IJISl TOCAIKHA ClIbCHKOTOCIIOAAPCHKUX KYJIBTYp CTBOPEHO 3aBISKH TaKHM
3axoAaM, SIK TOKpaIeHHsI CTPYKTYpH, 3amoOiraHds Oyp’stHam, XBopoOaMm 1 KoMmax-
IIKITHUKIB, 3aTOPTaHHS POCIMHHUX PEIITOK, BHECEHHS 100puB. OOpOOITOK TPYHTY €
OJTHUM 3 HaWBaXMBIIUX (haKTOPiB, IO BH3HAYAIOTH HOTO 3/1aTHICTh 3a0e3meuyBaTu
POCIIMHHA BOJOIO 1 TOBITpsiM. B OoCTaHHI pOKM 3 METOIO 3aXHCTy HABKOJIHUIITHHOTO
CEpEeIOBHUIIA BiJl XIMIYHOTO 3a0pYyIHEHHS CIIOCTEPITA€ThCS TEHICHITISI 10 CKOPOUYSHHS
BUKOPUCTAHHS XIMIKATIB JJi1 OOpOoTHOM 31 HIKiAHMKamMu Ta Oyp’sHamu. OOpoOITOK
IPYHTY B OCHOBHOMY MOJIISETHCS HAa OCHOBHHUH 1 JOJATKOBUN ab0 MOBEPXHEBUM
00po0iTok TpyHTY. OCHOBHUI OOpOOITOK BKIIIOUAE OPAHKY, PUXJICHHS, OPAHKY 3
OJIHOYACHUM PHUXJICHHSIM, Hapi3aHHS OOpPO3HHU, YTBOPEHHS MIKpOMmiABUIICHb. J[o
OCHOBHOT'O 00pOOITKY IPYHTY BIJJTHOCUTHCSI OpaHKa, PUXJICHHS, OPaHKa 3 OJHOYACHUM
PUXJICHHSM, HapizaHHid OOpO3HHM, YTBOPEHHA MiKpomiABuileHb. JlomaTkoBuii
00poOITOK CKJIalaeThcsd 3 BUPIBHIOBAHHA 1 IUIAaHYBAaHHS MOBEPXHI, MOBEPXHEBOIO
PUXJICHHS 1 TIOKpUBHE OOPOHYBaHHS.

SkicTe mporiecy oOpoOITKY IPYHTY Ta HMOrO €HEpProBUTpaTH 3ajexkaThb BIJl
MapaMeTpiB 1 peKUMYy POOOTH IPYHTOOOPOOHUX 3HAPSAb, @ TAKOXK BIJI MEXaHIYHUX
BIIacTUBOCTEN IpyHTY. Cepea mapameTpiB 1 reOMeTpli KOMIIOHEHTIB KOPIyCy IUIyTa,
[0 BIUIMBAIOTh Ha SIKICTh NpPOLIECY Ta HOro €HEepriio, CJiJ 3BEPHYTH yBary Ha
TEOMETPIIO Ta MapaMeTpu poOOYOTo Opra"y JUCKOBOTO 0OPOOITKY IPYHTY.

JluckoBi TUTYTH TIpuAaTHI JUisi OOpOOKM KaM’SHUCTUX, BaXKKHX, OOJIOTHUCTHUX
IPYHTIB, TPYHTIB, CUJILHO 3a0py/IHEHUX JUKOPOCIUMHU, Oyp’sSTHAMU Ta 1HIIUX MICIIb,
Jie HE MO’KHA BUKOPHUCTOBYBATH 3BUYalHI TTyTH. [IpuHIIMI poOOTH TMCKOBOTO TUTyTa
3aCHOBAHMI Ha TEXHOJOT1I BUKOPUCTAHHS POOOYOro OpraHy, IO 31HCHIOE CKIIaJHI
o0epTanbHO-TIOCTYNANbHI pyXHu. HaTparuisroun Ha mepemkogay B 3eMiIl, JUCKOBUMA
IUTYT TIEPEKOYYEThCS Yepe3 Hei. Y CUIbChKOMY TOCHOJApPCTBl JUCKOBHM TUTYT
BUKOPHUCTOBYETHCS JIJISL JTYIIEHHS CTEPHi, 3 YMM BiH CIIPABJISETHCS Kpalle, HiXK HOTo
aHaioru 3 JnemimeM. Lli tuyrm goOpe 3apekoMeHayBanu cebe mpu poOOTI Ha
PO3MHUBAHMX CXWJIAX 1 IPYHTaX, AKl CXHJIbHI 10 €pO3ii.

3 METOI0 BUKOPHUCTAHHS JUCKOBHUX IPYHTOOOPOOHUX 3HAPSAIb HA PI3HUX TUIAX
IPYHTIB Ta TMOKpAIICHHS HAIIMHOCTI KOHCTPYKIIii, PO3POOJICHO KOHCTPYKIIIIO
IPUCTPOIO, IO 3’ €AHYE TUCKOBY TMOJMINO 31 CTiMiKOI0. Taka KOHCTPYKIlIS Ma€ TEeBHI
MepeBaru, Taki SK PETYIIOBAHHS TOJIOKEHHS JMCKa IOJI0 HAMpsIMKY pyXy Ta
noBepxHi mnoJisi. [IpocToTa KOHCTPYKINii AO3BOJISIE MIBHIKO PETYTIOBAaTH KYT aTaKH
JIMCKA 3a JOTOMOTOIO MAJIBIIIB, SIKI YTPUMYIOTh TiJI0 By3Jia B TOTPIOHOMY MOJIOKEHHI.
3anponoHOBaHa KOHCTPYKIlISE Ma€ OTBOPH, SIKI BIJMOBIJAIOTh KOHKPETHUM
3HAYCHHSM KyTa aTaku JHUCKa. 3armporoHOBAaHUN OJIOK MPU3HAYEHUN JJIS1 YCTAaHOBKH
Ha CTIHKY, SIKa TAKOX € PyXOMOIO.

77



3bipnux me3 donoeideii XVIII Mixnapoonoi naykoeoi Kongepenuii

3anponoHOBaHa KOHCTPYKIIS paMHU 3 MEXaHI3MOM pETyJIIOBaHHSA KyTa aTaku
JIUCKIB JTO3BOJISIE MPAIIOBATH HA PI3HUX TUIAX IPYHTY Ta MiABUIILYE MPOAYKTHUBHICTh
3a paXyHOK 3MIHM IIUPHUHU 3aXBaTy Ta TTUOMHU OOpOOITKY, TOMY IO TEMYy MOXHA
BBAXKATH aKTYyaJbHOIO.

Puc. 1. 3D Mozenb 3anponoHOBaHOI KOHCTPYKITII.

VY nmaHiii KOHCTPYKLIi AMCKOBOTO KOpIlyca IUTyra HepeadaueHO MOKIJIMBOCTI
3MIHM KyTa aTaky JHCKOBOTO poO0OYOro opraHy 06e3mocepeHbo Ha camiil CTiii, 1o
J03BOJISI€ 31MCHUTH IBUAKE PETYJIIOBaHHS HA 3MIHHUX IPYHTaX, Ta 36KOHOMHTH Yac.
[Ipu poOoTI moKpamieHoi KOHCTPYKIIi, 3’SIBUJIACh MOJIMBICTH 3MIHIOBATU 3 KYyTH
ataku, 39°,42°,45° Ta BuKoHyBaTH 0OpOOITOK IPYHTY Ha TTMOWHI B Jiana3oHl BiJ 6
1o 12 cm, B aiama3oHi 3MiHH MBUAKOCTI Big 6 10 12 kM/rox.

Jlis po3poOku gaHOTO By3na Oylia BUKOpHUCTaHA CHCTEMa aBTOMAaTH30BaHOTO
npoektyBaHHss KOMITAC-3D, 3a nonoMoror sikoi BUKOHAHO TPUBUMIPHY MOJEIb
KOHCTPYKIIIi Ta BUTOTOBIIEHO NMPOCKTHO-TEXHIYHY YaCTUHY.

[TpoBenennii cunoBuii anainiz B mporpami KOMITAC 3D (nomarok APM FEM)
JaB MOXKJIMBICTh MpOaHali3yBaTW BIUIMB CHJI, IO JIIOTh NMpPU OOpOOITKY I'PYHTY Ha
MOBEPXHIO AMCKA Ta KOHCTPYKIIIO KOPIYCY IJIyTra BIIOMY.
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HEPCIIEKTUBHU PO3BUTKY EHEPI'O3ACOBIB IHTEI'PAJIBHOI'O
KOMITIOHYBAHHA

I'. B. llIkapiecokuil, K.m.H., O0U.
Hayionanvnuii ynisepcumem biopecypcis i npupoookopucmysanus Ykpainu,
m. Kuis, Yxpaina

TpakTopoOyaiBHI MIANMPUEMCTBA ICTOTHO PO3UIUPHIA HOMEHKIATYPY CBOEI
POIYKITIi BKJIFOYAIOYH 1 BUITYCK MaIllMH HE TPAIUINIAHUX ISl ce0e KOHCTPYKTUBHO-
KOMITOHYBQJIBHMX CXEM, BKJIOUAIOUM 1 IHTETPAJIbHY, 110 BHECIO 3MIHU B IIIHOBY
MOJNITUKY MIAMNPUEMCTB 1 HE 3aBXKAM Majio MO3WTUBHHUM BIUIMB Ha COOIBApTICThH
KIHI[EBOT TPOIYKIIi CUIBCHKOTO TOCIOAAPCTBA. 33 TAKUX YMOB AaKTyaJIbHUMH €
MUTaHHSA, K1 CIPSAMOBAHI HA BU3HAYEHHS CTAHy Ta HAIpPSMIB PO3BUTKY IHTETPAIbHOI
KOHCTPYKTUBHO-KOMITOHYBAJIBHOI CXEMHU MOOUIbHUX eHepreTnyHux 3aco0iB (ME3).

Metoro AochipKeHb aHOi POOOTH € BCTAHOBJICHHSA HAIMpPSIMIB PO3BUTKY
MOOUIBHUX EHEPreTUYHUX 3acC001B IHTETPaIbHOI KOHCTPYKTHMBHO-KOMIOHYBAJIbHOT
CXEMH.

Eneprozacobu iHTerpanbHOi KOHCTPYKTUBHO-KOMITIOHYBAJIBHOI CXEMH PI3HUX
BUPOOHUKIB MOXYTh BUKOHYBAaTH PI3HUH MeEpeiK TEXHOJOTIYHUX ONeparlii, 1o
JOCTaTHhO TOBHO MOXE OyTH TPEACTaBICHO 3HAYEHHAMH  KoedillieHTa
YHIBEpCAIbHOCTI KOHCTPYKLIi K. 30KpeMa, B pe3yJibTaTl MOIMEPEeNHIX TOCIHIHKEHb
BCTAaHOBJIEHO, 10 TpakTop XT3-16131 xapakTtepu3yeThcsi piBHEM YHIBEPCATBHOCTI
K, = 057, B Toii wac, sk mnsa eHeprosaciOy Fendt-524 Xylon K, = 0,79.
MaxkcruMaspHe 3HA4YeHHS HA3BaHOTO TMOKA3HUWKA JJIS 1HTETpaIbHOT KOHCTPYKTHBHO-
KOMIIOHYBAJIbHOI CXEMH, 3 YpaxXyBaHHSIM Cy4YaCHOTO PO3BHTKY TEXHOJOTIH
TPaKTOPOOYIyBaHHS 1 CLIBCHKOTOCIOAAPCHKOIO BUPOOHUIITBA, TMPEACTABICHOT
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eHepro3acobamu tuny XT13-16131 ne mepeBunuth 0,82, a eHeprozaco0amu THUITY
Fendt-524 Xylon — 0,91. 3a Takux yMOB MO)XHa BHIUIMTH OCHOBHI HampsMH
PO3BUTKY 1HTETpaJIbHOT KOHCTPYKTHBHO-KOMIIOHYBAJIBHOI CXEMH €HEepro3acodiB —
puc. 1. Iloganbiii KOHCTPYKTHBHI 3MIHHM B KOMIIOHYBaHHI HE JO3BOJISATH 1CTOTHO
MiBUIINTA PIBEHb YHIBEPCAIbHOCTI eHeprosacol0y, a ToMy iX peani30ByBaTu
JOULIBHO B IHIIMX KOHCTPYKTUBHO-KOMIIOHYBAJIBHUX CXE€MaX eHepro3aco0iB.

p

| |
A N
6)

a — Mx0a3oBe (LIEHTpaJIbHE PO3TAIlyBaHHS ITOCTa KEPYBAHHS ), HE PEeBEPCUBHUM MOCT
KepyBaHHS, HE pEBEPCHBHA TpaHCMIcCisg; O — TMEepecTaBHUM PEBEPCUBHUI TOCT
KEpyBaHHS; B — «CHUMETPUYHA» IHTErpajibHa KOMIIOHOBKAa 3 PEBEPCHUBHUM HE
nepectaBHUM MnoctoM KkepyBauHs; J| — nBuryn; T — tpancwmicis; IIK — mocr
kepyBaHHs; PIIK — peBepcruBHUI TOCT KEpyBaHHS

Puc. 1. InTerpanbHa KOHCTPYKTUBHO-KOMIIOHYBajJbHAa CX€Ma Ta MPIOPUTETHI
eTany ii pO3BUTKY.
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TakuM dYHMHOM MOXHA CTBEp/DKYBaTH, IO €HEPro3acodu iHTErpasbHOI
KOMITOHOBKH, Y BIJIIOBIHOCTI JI0 BUMOT CIIOKHBaya, MOKYTh B IIUPOKOMY Jliana3oH1
XapaKTepUCTHK 3MIHIOBAaTH CBOI CIIOXKHBYI SKOCTI 7O JOCATHEHHsSI PiBHSA
yHiBepcaiabHOCTI KOHCTpyKLii K, = 0,82-0,91 npu MakcumanbHOMY HOro 3Ha4YeHHI
piBHomy 1,0 3a paxyHOK peami3aiii TphOX BapiaHTIB cxeM, a came: 1 — MikOa3oBe
(meHTpambHe po3TallyBaHHS IMOCTAa KEPYBaHHSA), HE PEeBEPCUBHUI TIOCT KEPYBaHHSI, HE
peBepcUBHA TpaHcMicis (puc. 1a); 2 — mepecTaBHUN PEBEPCUBHUMA ITOCT KEPyBaHHS
(puc. 16); 3 — «cuUMeTpUYHA» IHTErpajbHa KOMIIOHOBKA 3 PEBEPCHUBHUM HE
IIepPEeCTaBHUM ITOCTOM KepyBaHHS (puc. 16).

B pe3ymbrari TpoOBENEHHWX JOCHIMKEHb BCTAaHOBJICHO, M0 3 METOIO
3a0€3Me4YeHHs] Cy4YacHMX BHMOT CIIOKMBada IHTETpajibHy KOHCTPYKTHBHO-
KOMIIOHYBAJIbHY CXE€MYy €HEprosaco0iB JOIIIBHO Peali3oByBaTH 3 JOTPUMAaHHAM ii
OCHOBHHMX O3HaK Ta BIJIMIHHOCTSMH, $IKI KOHIICHTPYIOTBCS Yy TpPbOX BapiaHTax
CXeMHHUX pillleHb, a came: 1 — MDKOa3oBe (IIEHTpajbHE PO3TAIIyBaHHS IIOCTA
KepyBaHHs), HE PEBEPCUBHUM IIOCT KEpPyBaHHS, HE PEBEPCUBHA TPAHCMICIS;
2 — TMepecTaBHUM PEBEPCHUBHMUI TOCT KEPYBaHHS; 3 — «CHUMETpUYHA» IHTErpajibHa
KOMITOHOBKA 3 PEBEPCHUBHHUM HE MEPECTABHUM ITIOCTOM KEepPyBaHHS.

YK 654.16

CHOCIBb HEPEJAUYI JAHUX 3 JATUYUKIB BAKYYMHOI'O
CYIIMJIBHOI'O BAPABAHY 11O BLUETOOTH

B. O. IlIéuos, k.m.H., c.H.c.
Hayionanvnuii nayxosuii yenmp «lncmumym mexanizayii ma enexmpugixkayii
CinbCbK0o20 20cnooapcmeay, cmm. I nesaxa, Yxpaina

BakyyMHe CyIIiHHS CUTBCHKOTOCTIOIAPCHKUX MaTepialiiB € MePCHEeKTUBHOIO
TEXHOJIOTIE€I0 MIAJAHOTO CymIiHHA [1-3], 10 [a€e MOXJIMBICT, 3MEHIIUTH BTpaTH
KOPUCHUX PEYOBHH Ta 3HW)KEHHS IOCIBHMX SKOCTEH HACIHHS MICHA CYIIApKHA Y
MOPIBHSIHHI 3 KOHBEKTUBHUMU [4, 6]. [l mogoaHHsT HEPIBHOMIPHOCTI CYILIIHHS TIO
TOBUIMHI 1Iapy OyJi0 3alpoONOHOBAHO UWJIIHAPUYHUNA CYyHIIWIbHUM OapabaH 3
JIOTIaTKaMH, BCEPEIMHI SIKOTO CTBOPIOETBCS BakyyM [5, 7-9]. Ilpu TexHOIOTIUHOMY
MPOIIeC] CYIIIHHS BAaKyyMHUN CYIITUIBLHUN O0apabaH 00epTaeThCs, IPH IIbOMY 3aBJISIKU
JomaTkaM, fKi TpPUEAHAHI J0 BHYTPINTHBOI TOBEpXHI OapabaHy, BiAOyBaeThbCs
nepeMillyBaHHs MaTepiaidy, LI0 CYIIMTbCS, MO TOBIIMHI MIapy. TakuM YUHOM,
TEMIepaTypa MO TOBIIMHI IAapy BCEPEIWHI BAaKyyMHOTO CYIIMJIBHOTO OapalaHy
BUPIBHIOETHCS, @ 3HAYUTH MOKPAITYEThCS PIBHOMIPHICTE CyIIiHHSA. /{151 KOHTpOIIO 32
TEXHOJIOTIYHUM MPOLIECOM HEOOXI1HO TOCTIHHO CIHIJKyBaTH 3a 3HAYECHHAM
TEMIIEpaTypyu HarpiBy marepiaiy, IO CYIIUTHCS, MOTO BOJIOTICTIO Ta 3HAYCHHSM
BaKyyMy BCEpEeAMHI CyHIMIbHOTO Oapabany. [Jis bOro BUKOPUCTOBYIOTH JAaTYUKH.

81



3bipnux me3 donoeideii XVIII Mixnapoonoi naykoeoi Kongepenuii

Tak gk CylmMJIbHMN BakyyMHUM OapabaH oOepTaeTbcs Ui Mepeaadl CUTHaIy 3
JATYUKIB JIO CUCTEMH KEpYyBaHHS, TO Il YHUKHEHHS HaMOTYBaHHS MPOBIJHUKIB
BUKOPHUCTOBYIOTh KOHTAaKTHI KUIbI[1 Ta KOB3HI KOHTakTH. [Ipore manmii cmocid
nepenavyi JaHUX € HEHAJIMHUM, TOMY IO MpH OOEpPTaHHI MOXJIMBI KOPOTKOYACHI
PO3PUBH €IEKTPUIHOTO KOHTAKTY MK KOB3HUM KOHTAaKTOM Ta KOHTAKTHUM KUJIBIIEM,
MPU3BOJIYN 10 300iB Yy poOOTI CHUCTEMHU KEpyBaHHS Ta YTBOPEHHS ITOJATKOBUX
panmionepemkoa. s moOKpaimieHHs poOOTH BakyyMHUX OapaOaHHUX CYIIapoK
CLITBCHKOTOCTIOAPCHKUX MaTepiaaiB HEOOX1THUM HAIIWHUHN CIIOCiO mepeaavi JaHuX 3
JATYUKIB, SIK1 PO3TAIIOBYIOTHCS BCEPEIMHI BAKYYMHOT'O CYIITHUILHOTO Oapabany.

Mertoro naHoi poOOTH € po3poOJeHH HAIIMHOTO Croco0y Iepeaadl JaHuX 3
JATYUKIB, SIK1 PO3TAIIOBYIOTHCS BCEPEIMHI BAKYYMHOI'O CYIIUILHOTO OapabaHy, KUl
HE BUKOPUCTOBY€E KOHTAKTHI KUIbLIS Ta KOB3HI KOHTAKTH.

JI71s1 yHUKHEHHSI KOHTAaKTHUX KUJIEIb Ta KOB3HUX KOHTAKTIB HEOOX1AHO B3arali
BIJIMOBUTHCH BiJ] IIPOBIHOI Iepeiadi JaHuX. Tpebda 3acTOCOBYBaTH CTaHAAPTU30BaHI
Metonu I1MGPOBOi mepenayi JaHUX M0 pPaaio3B’si3ky, 3okpema Bluetooth. [ls
Henmopora 1udpoBa PaTIOTEXHOJIOTIS IMIUPOKO 3aCTOCOBYETHCS B  EIECKTPOHIIII.
3BakalOuM Ha HEBEJIIMKUN 00’€M JTaHWX 3 JaTYUKIB, SIKI PO3TAIIOBYIOTHCS BCEPEAMHI
BAaKYyMHOTO CYIIWJIBHOTO OapabaHy, Ta JOJATKOBUU 3aXHUCT BiJ PaJllONEpPEHIKo/I,
TexHoJorito Bluetooth MoxnuBo 3acTocoByBaTH [Uisl mepenadl JaHUX A0 CHCTEMH
KepyBaHHs. Ha prucyHKy moka3aHO MOKJIMBY pealiizalliio rnepeaayl JaHuX 3 JaTYUKIB
BaKyyMHOT'O CyIIMJIBHOTO OapabaHy A0 CUCTEMH KepyBaHHSI.

|
Hamuux ) Beepeouni cyuninonozo |
gono2ocmi bapabany |
|
- |
ﬂamqw“ _ Konmponep Cmabinizamop |
GOAOSOCTIE HCUBTECHHSA |
— Hepexiona |
Hamuux A naama |
gonozocmi Bluetooth |
nepedasay |
Hamuux ] | [ |
memnepamypu | |
(I |
i
LB
1

L

Ll{um kepysanns Bluetooth |

npuiimay :

|

|

Hucnneti — Konumponep |

I

______________ |

Puc. Cxema mepenaui JaHuX 3 JaTYMKIB BaKyyMHOTO CYIIWJIBHOTO OapabaHy
710 CUCTEMH KepyBaHHSI.
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JlaT4vKy BOJIOTOCTI Ta TEMIIEpaTypud BCEpPEIUHI BaKyyMHOTO CYIIUIBHOTO
OapabaHy depe3 IMepexifiHy IUIaTy 3 €HaHI 3 KOHTPOJIEPOM, SIKHH Tmepenae
sammdpoBani naHi Ha Bluetooth-nepenaBau. Bluetooth-niepenaBau mo pamiokanamy
nepenae nani Ha Bluetooth-npuiimay, 110 po3TaiioBanuii BcepeMHI IuTa KepyBaHHS
Ta 3’€AHaHUN 3 KOHTposiepoM. PosmmdpoBani gaHi 3 KOHTpojepa MOMAOTHCS HA
aucruied abo MOXYTh BHKOPHCTOBYBATHCH JUIsl aBTOMATHYHOTO TATPUMAHHS
pexumy cyminHa. [lepemaua panioXBWib 3 BHYTPINIHBOI YAaCTUHU BaKyyMHOTO
CYyIIWIBLHOTO OapabaHy MOXKJIMBO 3a0€3MEUYnTH Yepe3 BiKHA B KPHINI, SIKI €
MPO30PUMH JJI PaliIOXBUIIb, TaK K BUTOTOBIISIOTHCS, SK MPABUIIO, 13 OPTaHIYHOTO
9l MIHEpPAJIBHOTO CKJA JIJIS Bi3yaJIbHOTO OTJISAY Matepiaiy, IO CYIIUThCS. Tomy
Bluetooth-nepenaBau Tpeba posmimryBaTH sK HaHOmMKde g0 Bici oOepTaHHS
BaKyyMHOTO CYIIUJILHOTO Oapalany.

Takum 4ymHOM, CTaHmapTU30BaHa HU@poBa TexHosoris bluetooth 3abe3neuye
HaJIMHUMN, CTIMKUI 70 MepemKko] KaHal pajio3B’s3Ky 3 JAaTYMKIB BaKyyMHOIO
CYLIWJILHOTO OapabaHy J0 CHUCTEMHU KepyBaHHSA, TOMY MOXXe OyTH BUKOpPHUCTaHA Y
CUCTEMaxX aBTOMATHKHU OapabaHHUX CYIIapOK.
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6. Rogovskii I. L., Titova L. L., Trokhaniak V. I., Solomka O. V., Popyk P. S.,
Shvidia V. O., Stepanenko S. P. Experimental studies of drying conditions of grain
crops with high moisture content in low-pressure environment. INMATEH.
Agricultural Engineering. 2019. Vol. 57(1). P. 141-146.

7. WBuna B. O., Amemixk M. M., Crenanenko C. II. OOGrpyHTyBaHHS
BUKOPUCTAHHS BCMOKTYIOUOTO TMOBITPSHOTO TIOTOKY TIpU CYIIIHHI  3€pHA.

Mexani3alis Ta elekTpudikalis ciibcbkoro rocrmogapcTsa. 2017. Bum. Ne 6 (105).
C. 81-86.

83



3bipnux me3 donoeideii XVIII Mixnapoonoi naykoeoi Kongepenuii

8. KoroB b. 1., Kamniuenko P. A., Cremanenxo C. II., IIBugs B. O.
MatemaTnuHa MOJIeNb MPOLIECY CYLIIHHS 3 IEPEXPECHUM PYXOM 3€pHA 1 CYIINIBHOIO
areHTra Mpu MOro CcekmifHoMy BBOJI. BicHuk XapKiBChKOTO HAalllOHATBHOTO
TEXHIYHOTO YHIBEPCUTETY CLIbChbKOTO rocmogapctsa iMeHi [lerpa Bacunenka. 2019.
Bum. 199. C. 75-83.

9. KoroB b. 1., Cremanenko C. II., IIBmas B. O. Habmmxenuii meton
PO3paxyHKY KIHETHKHU CYIIIHHS CUIbCHKOTOCIIOJAPCHKUX MaTepialiiB Y HEPYXOMOMY
Irapl akTUBHUM BEHTHJIIOBaHHSIM. TexHika, eHepretuka, Tpancnopt AIIK. 2016. Bum.

1(93). C. 48-51.

YK 631:372
JEL Classification Q 01; D 24; P 42

NEPCHEKTUBU PO3BUTKY EHEPI'O3ACOBIB KOMIIOHYBAJIbHOI
CXEMU CAMOXIJTHOI'O HIACI

I'. B. llIkapiecoKkuil, K.m.H., O0U,.
Hayionanvhuii ynisepcumem biopecypcis i npupoookopucmysanus Ykpainu,
m. Kuis, Yxpaina

OOcsT TEXHOJIOTTYHUX OTepalliid, IKi MOKYTh OYTH BUKOHAaHI 3 BUKOPHUCTAHHAM
€Hepro3aco0y MeBHOI KOHCTPYKIIi Ta €(EeKTHUBHICTh WOr0 BUKOPUCTAHHS Yy CKJIAJI
arperaTy BU3HA4aloTh CKJIaJl MAIIMHHO-TPAKTOPHOTO MapKy rocroaapctsa. OcTaHHIM
4acoM MIANPUEMCTBA 3 BHUTOTOBJIEHHS CIELIATI30BaHUX CAMOXIJHUX MaIlluH
CTaBJIATh aKIICHTH HA CTBOPEHHS TAKWX arperariB Ha 0a3i caMOXiIHUX Iaci. 3a TaKuX
YMOB aKTyaJbHUMH € TIUTaHHS, SKi CIPSIMOBAaHI Ha BUBYCHHS PEATbHOTO CTaHy
BUKOPUCTAaHHS Ta HAOpsIMiB PO3BUTKY €HEPro3aco0iB KOMIIOHYBaJIbHOI CXEMU
CaMOXI1JHOTIO IIaci.

MeToro JOCHiJKEHb J1aHOi pOOOTH € BCTAHOBJICHHSI MEPCHEKTUB PO3BUTKY
€Hepro3aco01B KOMIIOHYBAJIbHOI CXEMHU CaMOX1IHOTO 1Iacl.

KOHCTpYKTHBHO-KOMIIOHYBaJIbHA ~ CX€Ma  CaMOXIJHOTO  Iaci  ChOTOAHI
BIATBOPIOETHCS B HACTYMHHMX KOHCTPYKIISIX: BJIACHE CaMOXIJHE IIaci, TPaKTOp
BIJILHOTO OTJISIAY Ta Hecyde OararoliiboBe 1aci

3a pe3ynabTaTaMu MOMEPEAHIX JTOCTIKeHb BCTAaHOBJICHO, IO CAMOXIJTHE IIaci
tuny T-16MI" xapakrepusyeTbcest piBHEM yHiBepcasbHOCTI Ky = 0,38. MakcumanbHe
3HAYE€HHsS Ha3BaHOI'0 MOKa3HWKA IS CAMOXIJHOIO Iaci, MOTEHIIIHHO MOXKE CKJIACTH
0,95, a 3a yMOBH 301JIbIIIEHHS] MAaKCUMAaJIbHOI MBUAKOCTI pyxy 1 1,00, ToOTO nocsarTu
HaWBUIIIOTO 3HAYCHHSI.

KOHCTpYKTHBHO-KOMIIOHYBAJIbHA CXe€Ma €HEpPro3aco0y BIUIMBAE HA 3HAUYCHHS
NOKa3HWKa «HAsBHICTh BAaHTAKHOTO MaWJaHYWKa» 1 BHU3HAYa€ MOXKJIUBICTD
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arperatyBaHHS Ha paMi €HEpro3aco0y TEXHOJIOTIYHOTO MOMYJSA 3 TPSIMOTOYHUM
TEXHOJIOTTYHUM TIPOIIECOM.

3a Takux YMOB, 3 METOI OTPUMaHHS MaKCHMaJbHOIO 3HA4YeHHS KoedillieHTa
YHIBEPCAJIIBHOCTI KOHCTPYKIIIi, JOIIJIbHO BUJIUIUTH OCHOBHI HAaNpsIMH PO3BHUTKY
KOHCTPYKTUBHO-KOMIIOHYBJIbHOI ~CXeMHM camoXimHux 1mmaci (puc. 1), sxi
peani3yloThes B TPhOX BapiaHTaX CXEMHHX pillleHb, a came: | - po3TanryBaHHS 1MOCTa
KepyBaHHS HaJl 3aJIHBOI0 BICCIO 1 3aJHE PO3TallyBaHHS IBUTYHA, HE PEBEPCHUBHHMA
MOCT KepyBaHHs, HE PEBEPCUBHA TPAHCMICIST a BCI 1HIIN O3HAKW TMTOBUHHI BiIMOBIIATH
THM, IO CTOCYIOThCSI KOMITOHOBKH camMoXxigHoro maci (anajor T-16MI) — puc. 1a; 2
— PEBEPCUBHUIA MOCT KEPyBaHHS, PEBEPCUBHA TPAHCMICIs, MDDKOA30BE PO3TALTyBaHHS
MOTOPHO-CHJIOBOTO 0OJIOKa, a BCl 1HINI O3HAKM IOBMHHI BIAMOBIZATH THUM, IO
CTOCYIOTHCSI KOMIIOHOBKH TPAaKTOpa 3 BUIBHUM OTJISIOM - puc. 10; 3 - peBepCUBHUIA
NEepPEeCTaBHUN B MOINEPEYHO- BEPTUKAIBHIN TUIOLIMHI MOCT KepyBaHHS, PEBEPCHUBHA
TpaHcMicis, MIk0Oa30Be po3TallyBaHHS MOTOPHO-CUJIOBOTO OJIOKa, a BC1 1HIII O3HAKU
MOBUHHI BIATOBIAATH TUM, [0 CTOCYIOTHCSI HECY4Oro 0araToiiib0BOro CaMoXiJHOTO
mraci.

6)
a — cxeMa eHepro3aco0y tumy T-16MI; 6- cxema eHeproszacoOy tumy Fendt
380GHA; B — nepcnektrBHa cxema caMoxigHoro mact; J[ — npuryHn; T — Tpancwmicis;
IIK — nmoct kepyBanHs; PIIK — peBepcuBHuii noct kepyBanss; [IPIIK — nepecraBuuii
PEBEPCUBHUI MTOCT KEPYBAHHS
Puc. 1. KOHCTpYyKTHBHO-KOMITIOHYBaJIbHA CX€Ma CaMOXI1IHOTO I11aci Ta MPOrHO3
11 pO3BUTKY.
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B pe3ynprari mpOBEACHUX JIOCHIIPKEHb BCTAHOBJIEHO, MLIO0 3 METOIO
3a0e3neueHHs]  BUMOT  CIIOKMBada  KOHCTPYKTHBHO-KOMIIOHYBaJIbHY  CXEMY
CaMOXIJHOTO IIaci JOUIIBPHO peani30BYBaTH 3 JOTPUMAHHSM I1i OCHOBHHX O3HaK
MpUTAaMaHHUX BJIACHE CaMOXi)j[HOMy maci, TPaKTOpy BUIBHOTO OTJISAY Ta HECYHOMY
0araTouTLOBOMY IIaci, sIKI KOHIIEHTPYIOThCA Y TPHOX BaplaHTaX CXEMHUX leleHB a
came: | — posramryBaHHS TIOCTa KepyBaHHS HaJ 3aJHBOIO0 BICCIO 1 3aJHE
po3TallyBaHHS JIBUTYHA, HE PEBEPCHBHUN TIOCT KEpyBaHHS, HE pEBEPCHBHA
TpaHCMICisl; 2 — peBEpCUBHUI MOCT KepyBaHHs, M1»0a30Be pO3TallyBaHHSI MOTOPHO-
CHJIOBOTO OJIOKa peBepCHMBHA TpaHCMICisi; 3 — pEBEpCUBHUI IepecTaBHUHA B
MOINEPEYHO-BEPTUKAIbHIA IUIONIMHI TIOCT KEpyBaHHS, pPEBEPCHBHA TPaHCMIiCis,
Mik0a30Be po3TalIyBaHHS MOTOPHO-CHIIOBOTO OJIOKa.

VK 621.04.001
JEL Classification Q 01; D 24; P 42

E®EKTUBHICTDH BAJIMWJIBHO-ITAKETYBAJIBHUX
MALIMH JJIA JHICOTEXHIYHUX POBIT

JI.JI. Timoea, k.m.H., oou.
Hayionanvnuii ynieepcumem diopecypcis i npupoookopucmyeanus Yxkpaiuu,
M. Kuis, Yxpaina

Cepia 900K: BammibHO-TIakeTyBasibHI MammHu John Deere. Ha Biaminy Big
XapBECTEPIB, BAJOYHO-TIAKETYBaJbHI MAallWHU, MPU3HAYEHI ISl BUOIPKOBOI abo
CYIIBHOT PYOKH, BUKOPUCTOBYIOTHCS TUIBKH JJIs1 pOOOTH B Jiici. BoHU BansTh iepeBa
1 CKJIaJIal0Th iX JJIsl IOJIAJIBIIOT0 TPAHCIIOPTYBAHHS Ha CKIAAChKy MalgaHuuK. OJIuH
3 JiJepiB PUHKY JI1CO3aroTIBEJIbHOT TEXHIKH, aMEPUKAHCHKUM BUPOOHUK JIICOBUX
MaiuH John Deere cboroaHi NpornoHye B1 cepli BAIMIbHO-TTAKETYBAaIbHUX MAIIUH -
700J (momeni 753 1 759) 1 monepHizoBany 900K (moneni 903 1 909), ocobmuBocTi
AKOI1 MU 1 pO3TJISTHEMO.

[ToryxHa oHoBneHa cepist K nmponoHye MOKynisM psiJi yAOCKOHAJIEHb - Y BCIX
MOJIETISIX 11i€1 cepii BUKOPUCTOBYEThCA ABUTYH cTaHaapTy Tier3 ol'emom 9,0 1, sikuit
MOJIETIIY€E TiiioM, 0O0epTaHHS 1 TEPEMIIICHHS, OHOBJICHO BHYTPIIIHE OCHAIICHHS
KaOiHM, B TOMY YHCI CHCTeMa OOIrpiBy, BEHTWIAI] Ta KOHIUIIOHYBaHHS TOBITPS
(HVAC). Bci 610ku ympaBiiiHHS 1 IpOrpaMu CTOPOHHIX MOCTA4aIbHUKIB 3aMiHEHI
BiacHMMH aHanoramu John Deere.

Xoa0Ba yaCTUHA CIIY>KUTh M1JICTaBOIO JUIsl KAO1HU, CTPUIM 1 KOPITYCY MaIlUHU.
3aeKHO Bi THUINY TYCEHWYHOI CTPIYKM KIJIbKICTh HHUXHIX KOB3aHOK MOXKE
BapIIOBATHUCS BiJ BOCBbMU JI0 JECSATH. XO0JI0Ba YaCTUHA 0€3 CUCTEMM BHUPIBHIOBAHHS
MOBOPOTHOI MJIAT(HOPMHU CKOHCTPYHOBaHA TAKUM YMHOM, 11100 BUTPUMYBATH CEPHO3HI
HABAHTAKEHHS MPU BUKOHAHHI JIICOTOCMOAAPCHKUX POOIT 1 rapaHTyBaTH HEOOXIAHY
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MaHEBpPEHICTh. Y ryceHnyHoi pamu [1-moaiOHa dopma 1 ykpimieHa KaHajdbHa CEKIIis,
110 3a0e3Mevye BUCOKY IPOAYKTHBHICTh MPH BAXKKUX YMOBaX pOOOTH.

Bci moneni ocHalyoThest MUIBHOL MPOBITHOIO 31POYKOIO 13 3aXHCTOM BiJl CHITY
Ta OpyAy, WO ICTOTHO MiABUIIYE €(EKTUBHICTb POOOTH MAIIMHU 1 3HUXKYE
HAaBAHTAKEHHS Ha TYCEHULIO MPHU poOOTI HA HE3pYUYHOMY TpyHTI. s mepemilieHHs
BEPXHbOI YACTUHU T'yCEHUYHOI CTPIYKM BHKOPUCTOBYIOTHCA BEpPXHI HAMPSMHI 200
OMIIIOHAJIbHO BCTAHOBJIIOIOTHCS BEPXHI MIATPUMYIOTh KaTku. Ha X010BOi yacTuHU 3
BHUPIBHIOBAHHSIM MOBOPOTHOI IJIATPOPMHU TAKOI OMIIIT HEMAE.

3aBAsSKH TOYHIN 1 €PEeKTUBHINA CUCTEMI BUPIBHIOBAHHS TUIAT(OPMU 3 IUIABHUM 1
M'SIKHM YIIPaBJIiHHAM LEHTpP Bard MaIllMHU HIKOJIM HE BUXOJUTH 32 KOPJIOH T'yCEHHIIb,
[0 TapaHTY€ BIAMIHHY CTIHKICTh MAIlIMHU HA KPYTUX CXHJIaX 1 HEPIBHUX IMOBEPXHSIX.
VYOpaBiiHHS CHCTEMOIO 3JIIHCHIOETBCS BpPYUYHY, 3@ JOMOMOIOK JKOMCTHUKIB. Jljis
ONTUMAaJIbHOI MPOAYKTUBHOCTI OBOPOTHY IUIAT(hOpMy MOKHA HAXUJISITH B YOTHUPHOX
HampsiMKax: 10 26 rpamyciB Boepen, 10 14 rpagyciB 3 00Ky B 01k 1 10 7 TpaayciB
Hazan. Ha Bci mammaum cepii 900K BCTaHOBIIOETHCS CTAHMAAPTHUM II1IITUITHUK
MMOBOPOTHOTO KpyTa 1 JIBa T1IPOMOTOPA MEXaH13MY MTOBOPOTY.

Ha mnoBopoTHili miuatgopmi 3HAXOASATHCS OCHOBHI KOMIIOHEHTH MAaIllUHU:
kaOiHa, IBUTYH 1 pajaiaTopu, TiAPABIIYHI HACOCH Ta KJAaMaHU, a TaKoXX TUApoOaK i
MajguBHUN Oak. SIKIIO yBa)KHO MPUAMBUTHUCS JO 30BHIIIHHOTO OCHAIIEHHIO MOJIENICH
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cepii K, To MO)XHa TOMITUTH AEKUIbKa BiAMIHHOCTEW Bin cepii J. OgHe 3 HHX
CTOCYEThCSI CUCTEMH OCBITJIICHHS. Temep B JIOOOBIM 4YacTUHI KaOlHU BCTaHOBJICHO
IIICTh HE3aJeKHUX MPOXKEKTOPIB, IO B JBa pa3u OuIblIe, HDK Ha MOJEISIX cepii J.
Yotupu OIYHMX MPOKEKTOpAa BUKOPHUCTOBYIOTHCS JJIs MOCTIMHOTO pPOOOYOTro
OCBITJICHHS, a JIBa LIGHTPAJIbHUX — aKTUBYIOTHCA MPH pyci. Taka KOMIIOHOBKA JKepelt
CBITJIa J03BOJISIE OMEPATOPy BIIBHO BHOHMpATH HAIPSIM OCBITJICHHS, 110 3a0e3neuye
XOPOIITy BUAUMICTD B OyIb-SIKHX YMOBaX.

€MHICTh TaymBHOTO Oaka Ha Bcix Mmoaemsx cepii K cranmoButs 1117 .
Huniaap OJ0OKyBaHHS BIIAKUAHUN KPHIIKH OyB MEPEHECEHHH sl OUIBII 3pyYHOIO
pO3MillIEHHsI TPYOOK TiJIpaBiIiYHOI CUCTEMH. Y BHUCYHYTOMY IOJIOKEHHI LHJIHID
HaJIiHO (DiKCy€e KPHUIIKY BIACIKY. SKIIO HATUCHYTU KHONKY BIAKPUTTS BIIKHIHUIN
KPUIIKA Ha TepMETUYHIA KHOMKOBOi maneni (SSM), mwmiHap Oyae aBTOMaTUYHO
BTSITHYTHH.

Y HOBUX MOJENAX BIAKUAHA KPHUIIKA JBUTYHA YKpIIJIEHA [JIS 3aXUCTY
BHYTPIIIHIX  KOMIIOHEHTIB. MeraneBa  OOIIMBKAa CHUCTEMHU  OXOJOJKEHHS
Moau(dikoBaHa, 100 BMIMIATA OUIBII pajaiaTopu, TypOiHY 13 3MIHHOK T'€OMETPIEI0
(VGT) 1 KOMIIOHEHTHM CHUCTEMH PEUUPKYISALIi BIANpalnbOBaHMX rasiB. Hapemiri,
3MiHEHA KOHCTPYKIIiS 1 Opl€HTALlIS OBITPSHOT KOPOOKH JIJISl OJIETIIEHHS IOCTYILY J0
MOBITPSHOTO (UIBTPY 1 MIABUIIEHHS HAAIMHOCTI KOPOOKH, KOJM BIJKHJIHA KpPHUIIKA
BIJICIKY 3aKpHTa.

Ha Bcix momensx cepii 900K Bcranosinenuid ABuryH John Deere PowerTech
PlusTM 6090H o6'emom 9,0 1, sxuii Bianosigae crangapram EPA Tier 3 1 EU Stage
IITA 1o ckmamy BUXJIOMHHMX Ta3iB. CHCTEMa OXOJIO/DKEHHS MOJCPHI30BaHa, OJHAK
BOHA SIK 1 paHillle BKIIOYAE B ce0e BEHTUJIATOP 3 CHCTEMOIO PEBEPCY 1 3MIHHOIO
MIBUAKICTIO.

3aBIKH TOBHOMY, HIYMM HE OOMEKEHOMY IOCTYNY JIO CEpPBICHOTO BIJCIK
MO>KHA TIPOBOJIUTH BCl HEOOX1HI poOOTH B Oe3mocepeHiil OJIM3bKOCTI BiJl ABUTYHA.
Y HOBUX MOJENAX, OCHAIEHWX JBHTyYHaMH Tier 3, - Ha BIAMIHY BIJ IOIEPEIHIX
cepiil - AyXe Ba)XJIMBO MOCTIMHO MiATPUMYBATH PIBEHb OXOJOKYBaJIbHOI PIJIMHU
yepe3 BUKOPUCTAHHS TEXHOJIOTIT pelupKyJsaLii BignpanboBanux ra3is (EGR).

Ha Bci mammnau cepii 900K BCTaHOBIIOETHCS CTaHIAPTHUN Te€HEPATOP
3MIHHOIO CTPYMYy HOMIHaJbHOIO cuiiolo ctpymy 100 A (abo onmioHaneHuii 130 A)
JUTSI MaKCUMAJTBHOTO 3apsily aKyMYJISITOPHUX OaTtapeil B XOJIOAHY OTOAY.

Hacoc BeHTHIIATOpa € aKCiaJdbHO-TIOPIIHEBUM 13 3MIHHUM POOOYMM 00'€eMOM.
JlaT4uKu KOHTPOJIOIOTH TEMIIEPATYPY OXOJIOKYIOUOT PIIUHU JIBUTYHA, T1IpaBIIYHOT
OJIUBH 1 HAQJJYBOYHOTO TMOBITPsA. 3aJ€KHO BiJ TEMIIEPATypHHUX MOKa3HUKIB OJIOK
VOPABIIHHS TPAHCMICIT PETYIIOE MBUIKICTH OOEPTAHHS BEHTHIIATOPA 32 JOTIOMOTOIO
BIJIMTOBITHOTO €JIEKTPOMArHiTHOTO KJIalaHa, pO3TallOBAHOTO Ha PETyJIATOPl Hacoca.

OcHOBHA Ti/IpaBiliyHA CUCTEMA SBJIIE COOOI0 CUCTEMY 3 KOMIICHCAIIIEI0 BTpPAT
TUCKY 1 3BOpoTHUM 3B'si3koM (PCLS). 3aBasiku 1niboMy TiipaBiidHi HACOCH MOJAIOThH
PIBHO CTITBKM Maciya, CKUTbKA HEOOXITHO JJIsi BUKOHAHHS TiAPaBIIYHUX (DYHKIIIH.
Otxe, miABUILYEThCS €(DEKTUBHICTb poOOTH. KpiM TOro, miJIBUIYETHCS TOYHICTH
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BUMIPIOBaHb, IO CHPOIIYE €JIEKTPOTIIpaBiIiyHe YIpaBIiHHSA MamuHow. Yucio
NepeMIIlIeHb BaXKessl 1 MPUKIIAIal0ThCS 3yCUILIS MiHIMAJIBbHI.

Hacoc monae moTik macia uepe3 pO3MOAUIBHUK HaBICHOTO 0OOJagHAHHS,
pPO3TAIlIOBAaHWI Ha KIHII TiApoOUMIIiHApa pykosTi. Llel MOTIK IPUBOAUTH B 11O
HWTIHIPH TTOBOPOTHOTO MPHUCTPOIO 1 HUJIHAPU 3aTUCKAYiB HA BAJSJILHOIO TOJIBIII.
Hacoc Bimkmro4aeThcsi TpW 3amycKy, 00 CKOPOTHUTH 3aliBe HaBaHTAXCHHS Ha
JIBUTYH, 1 BKJIOYA€TbCA MPH AaKTUBAIlli TIAPABIIYHOT CHUCTEMH 3a JIOMOMOTIOIO
repMETHYHO1 KHOMTKOBOI manei (SSM).

[pgpaBmiune  Macio  MmiIKadyyeTbcs B TiApoOak  3a  JOMOMOTOIO
HAIMOBHIOBAJIBHOTO HACOCA 3 PyYHHUM MpuBOAoM. [leprn HiX moTpanuTy B 6aK, BOHO
MPOXOJIUTH Yepe3 (QUITPH MOBOPOTHOTO Macia. Y ruapoOaka JBa 371HBHI OTBOPU:
OJIHE 3HAXOJUThCSA Ha KOpHyci (PiUIBTPY 1 BUKOPUCTOBYETHCS MpH 3aMiHl (iabTpa
MOBOPOTHOTO Macia, a IHIIE 3HaXOAUThCS B JHUIIE THUJpoOaka 1 MpU3HAYEHE IS
3NIMBY MacJa 3 Beiei cuctemu. CamyH BEHTHIIIOE THIPOOaK MpU CKavuKax TeMIepaTypu
1 3MiHH PIBHSI PITUHU.

3pyuHe KpicJo, KHOITKOBa naHes b YIpaBIIHHS MaIIUHOIO,
OararoyHKIIIOHATFHUNA MOHITOp — 1 1€ 1me He Bci mepeBaru kaOin cepii K. Ilin
BHYTpIIIHE OCHAIIEHHS KaOlHM OyJl0 BHECEHO HHU3KY 3MiH, IO [MIJBHUILYIOTh
3py4HicTh poboTu. [lo-nepiie, ropu3oHTANIBHUN Xaliemy JJOOOBOI0 CKJia 3aMIHEHUI
BEPTUKAJIIBHUM, 10 ICTOTHO MOKPAIIy€e OIS B MOPIBHSAHHI 3 MOMEPEIHIMU CEPISIMHU.
3aaHe ckio 3a0e3meuye omneparopy xopommi orisa. Ha Bcix moaensx cepii
nependayeHa MOJKIIMBICTh YCTAHOBKHM OIIIIOHAJIBHOI BUTSKHOI COHIE3aXHCHOI
ITOPH.

Cucrema o0irpiBy, BeHTWIAIIT Ta koHauiionyBanHsa moBiTps (HVAC) Oyna
MOBHICTIO MOJIEpHi30BaHa. Tenep BoHa OUTbII €(EKTHUBHO CHPABISETHCA 3 TaKUMU
3aBJaHHSIMHU, SIK 00ITPiB, OXOJOKCHHS 1 BIITaBaHHS.

HaniitHi Bajo4Hi TOJOBKM € HEBIT'€MHOI YacTHHO MamuH cepii 900K.
MopepHizoBaHuil mmapHip OIYHOTO HAxXWIy TOJIOBKM BOJIOJIE€ BTPUYl OUIBIINM
pecypcoM, a maTEeHTOBaHa KOHCTPYKIISl JUCKOBOI MM 3a0e3mnedye oOepTaHHsS 31
mBuaKicTIO 1300 06/XB.

BucokocrnpuTHi BajJouHi TOJOBKH JO3BOJISIOTh 3pi3aTh OUIbIIE AEPEB 3 OJHOTO
MOJIOKEHHS 1 32 OJUH MPOXiJ CHWIATH OOCST IiJ0i Mayku JIS TPEFOBAIILHOTO
TpakTopa. BcTaHOBIIOBaHA 3a 3aMOBJICHHSIM TOJIOBXKEHA CTpijia JO3BOJISE 301bIITUTH
pazniyc Bayiku 110 9,75 M. IlaTeHTyBaHHSI KOHCTPYKIIiS AUCKOBOI MUJIM 31 3MIIICHHSM 1
IJIbHUMHU TIOBEPTAIOTHCS MUIBHUMI 3y0amu 3amoOirae 3aTATyBaHHS MWJIA B MICHI
MPOMMIIA 1 3MEHIIIY€ Yac MPOCTOiB.

[opiuno xommaniss John Deere iHBecTye Ounblie MigbspAa AOJApiB Y
TOCIIKEHHSI Ta PO3pOOKH. YSBITh: KOXKEH POOOUYMiA I€Hh aMEPUKAHCHKUU TIraHT
BKJIajae B Hayky 4,5 wminpiioHa nponapiB! Y John Deere omun 3 HalBUIIMX
Koe(ILI€HTIB CMIBBIIHOLUICHHS KOIITIB, BKJIAJACHUX B HAyKy, 3 00CsIraMu MpoJaxiB y
raiy3i. ['OHKa TEXHOJIOTIM BiIOyBa€ThCS Hacammepen MpH POo3poOIll eIeKTPOHHUX
CUCTEM YMpaBIiHHA — IMEGPOBOr0 MO3KYy MalMHU. BaockoHaneHi cucreMu
yHOpaBIiHHA POOJISATh TEXHIKY OUTBII THYYKOI0, (PYHKIIOHAJILHOI Ta MAHEBPEHOI, aje,
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SK TPaBWUIO, MJABUINYIOTh CKJIQAHICTh VYIOPABIMIHHA JUIsI  omeparopa. Tomy
BIIPOBA/PKCHHS BHUCOKHMX TEXHOJIOTIH HEOOXITHO CHIBBIJHOCUTH 3 MaWOyTHIMH

BUTpaTaMH JICO3aroTiBHUKIB Ha HaBYaHHS (PaxiBIIiB.

3riJHO 3 ONUTYBAHHSIMH 1 CTATUCTUKOIO, MOKYIIII KOMILIEKCIB JUJISl XJIUCTOBOI
JCO3aroTiBil LIHYIOTh B YIPABIIHHI MPOCTOTY 1 HAIAHICTh, TOMY HaiyacTile
OCHOBHHMM «IOJITOHOM» I BUOPOOYBaHHS MEPEAOBUX TEXHOJIOTI CTaloTh

COPTUMEHTHI MaIllMHH. .
| QR
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Cucrema JTUCTAHIITHOTO KOHTPOJIIO IMOKA3HUKIB TimberLink

BukopuctoByeTbcsi Ha XAPBECTEP 1 ¢opBapnepa John Deere. Bona no3Bosnsie
aHaJ13yBaTU TOKAa3HUKU B OyAb-SKU MOMEHT, BIJICJIJIKOBYBaTH 3MIHY JaHUX Ha
OJIHIM 1 Ti¥ e MaIllKHI 1 MOPIBHIOBATH 1H(POPMAIIiI0 PO POOOTY Pi3HUX KOMILIEKCIB
3a MEeBHUH MPOMIKOK Hacy.
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3a pomomoror TimberLink mpoaykTuBHICTE poOOTH MAIIMH 1 X TEXHIYHUMA
CTaH MOJKHAa KOHTPOJIIOBaTH HEe Buxoaauu 3 odicy. Jlani mnepenaroThecs 3
€JICKTPOHHUX KEPYIOUMX IIEHTPIB JIICO3aroTiBEIbLHUX MalldH B odic mpsMo, Mo
€JIEKTPOHHIM TOIITI, a00 X MepeHocsAThCs 3a gomnoMoror USB-kaptu mnam'sri.
OmnepaTop TakoX MOXKE BIJIPETYJIIOBATH HAJAIITYBAaHHS TEXHIKHA IS T1BUICHHS
MPOAYKTUBHOCTI pOOOTH 3 ypaxyBaHHAM OCOOJIMBOCTEN KOHKPETHOT ITITHKU.

TimberLink kopucHa 1 mpu Npo(UIAKTUIYHOMY TEXOOCIyroByBaHHI: BOHA
MOCTIHO 30Mpae i 0OpoOJIsie MaHi MPO CTaH MaIWHW. Hampukman, BUMiprOBaHHS
TeXHIYHUX TMOKAa3HUKIB BCIX CKJIQJOBHX YaCTHH MAIIMHHU JIO3BOJISIE BIJICTE)KYBATH
3HOC PI3HUX KOMIIOHEHTIB 1 BYACHO MPOBOJUTH TEXOOCTYyroByBaHHA a0o0 IIaHOBUMI
pemonT. Kpim TOro, cucrema aHaiizye MPUYMHU 30UTBIIEHHS BUTPATH TMaJHBa,
BYACHO CHUTHAMI3yIOYM [P0 MOKIMBI HEMONaAKH, $KI W CTaloTh HPUYHUHOIO
EePEBUTPATH.

Jlns 3BamoBabHUX MamuH (axisii koMmadii John Deere po3pobunu cucremy
IPOrpPaMOBAHOTO PEeBEPCY BEHTHIISITOpa paaiatopa. [1ix yac podoTH B Jici, 0COOIUBO
B3UMKY, pajiiaTop 3a0MBAETHCA TUPCOIO 1 / @00 CHIrOM, IO YCKIIAHIOE OXOJIOIXKEHHS
nsuryHa. Pagiatop mnorpeOye peryiaspHOro ouMiieHHS. ToMy KOHCTpPYKLIs
TIAPONPUBOY BEHTHIIATOpA JUIsl 3BaltoBaibHUX MamuH John Deere mnepenbavae
MOXJIUBICTh O0OEpTaHHA BEHTWISATOpa y 3BOpoTHUH Oik. Ilpu mpomy mnoBiTps
BHUJIYBA€THCSI HA30BHI 3 MOTOPHOIO BIJICIKY, OUMINIAIOYU PaJiaToOp BiJl 3a0pYyIHECHHS.
Yac BKIIOYEHHS pEBEpPCY MOXKHA 3amporpaMmyBaTd 3a JIOMIOMOTOI0 OOPTOBOTO
KOMIT'FOTEPA 3 MIHIMAJIbHUM 1HTE€PBAJIOM TPUALATH XBUIUH. Lls pyHKIis 3a0e3mneuye
Oe3nepediitHy poOOTy pajiaTopa, MIHIMI3YIOUM MPOCTOI 1 30UIBLIYIOYM TEPMIH
CITyOM TEXHIKH, sIKOT HE JIOBOAUTHLCS MPAIFOBATH MIPH MiABUIICHIN TeMmeparypi.

[Ipu perynsipHux 3amyckax JBWUTYHAa B CKJIQJHUX yMOBaX, HANMpUKIaa y
CIWJIBHUHA MOpO3, CTapTep WIBUIKO 3HOIIYEThCS. SIKIIO OomepaTtop yTpUMY€E KHOIKY
3amycKy aBuryHa oOunbine 30 ceKyHIl, KOMIIOHEHTH cTapTepa MiAAaloThCs Cepho3HIN
Harpy3-kKe, a aKymyJsiTop po3pspkaerbes. Ha BanmmibHO-TIaKeTyBaJbHUX MAallMHAX
John Deere BcTaHoBIIeHa cucTeMa, sika Bijikitodae craptep micisa 30 cekyHa poboTH 1
HE J1a€ BHUKOPUCTOBYBATH HOTO TOBTOPHO MPOTSATOM XBUJIWHU TICHS BKIIOUCHHS,
J03BOJISIFOYM BIJTHOBUTHUCS TOKY B OaTapesix.

Bci nepepaxoBaHi cuctemMu — BiacHl po3poOku kommanii John Deere, 1 Ha
pPOCIIICBKOMY  JIICO3aroTiBEIbHOMY PHUHKY MAaIlMHUA TUIBKH 1OTO BUPOOHUKA
OCHAILIEHI OJIIOHUMHU «PO3YMHUMU TEXHOJIOTISIMUY, K1 MOXKYTh MOJIETIIUTH POOOTY
J1CO3aroTiBHUKIB, MIBUIIUTH ii MPOAYKTUBHICT 1 ONTUMI3YBAaTH BUTPATHU HA PEMOHT
1 TeX0OCIIyroBYBaHHS JIiCO3aroTiBesbHUX KoMIUIiekciB John Deere.

Pi3HOMaHITHICT, TOTPe® PHHKY CHOpHUSE€ TOMY, IO Ha 0a3i CTaHAAPTHUX
€KCKaBaTOPIB CTBOPIOIOTHCS OUIBIN CKJIAAHI IIaTGopMu, SKI MAXOIATH IS
MIPOBEJEHHS J1ICO3aroTiBeNIbHUX poOIT y ckiagHux ymoBax. CaMe 1ie 1 mpu3Beio 10
MOSIBU  JIICO3arOTIBELHUX MAIlMH 3 TOBOPOTHOIO 1wiaThopmoro cepii  «Dy.
Posrnsaemo ix ocobauBocTi Ha mpukiami moxaeni 2154D. BurorosieHa creriaabHO
JUIsi poOOTH B CKJIQJIHUX JIICOBUX YMOBaxX, TryCeHMYHa MmamuHa 2154D wmoxe
BUKOHATH  (PYHKIIi  JIICOBOTO  €KCKaBaTopa, TYCEHHYHOrO XapBecTepa 1
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HaBaHTakyBada. flka 0 He Oyna 3a7a4ya — HABaHTa)XXEHHS COPTUMEHTIB, OyI1BHUIITBO
J0pIr, BajKa Jicy a00 pO3KpsKyBaHHs, 2154D ycminiHoO 3 HEIO BIOPAETHCH.

TexHiuHI XapaKTepUCTUKU HOBOI MOJIENI JiicOHaBaHTaxKyBaya BiJl John Deer
Bpaxatothb. 11100 BUTpuMaTu cyBopi yMOBH pOOOTH B JIiCi, BOHA OCHAIIIEHA MIIIHOIO
CTAJICBOI0 PAMOI0, TOTY>)KHHUMH TYCEHUIIMH, TIOBOPOTHHUM MEXaHI3MOM 31
30UTPIIEHUM MIAMUIHAKOM JUIsl TPOJIOBXEHHS TEPMIHY CIIy>)KOM 1 30BHILIHIMU
CUCTEeMaMH BHUJAJIEHHS CMITTA, SIKI MaKCHMAaJbHO CKOPOYYIOTh Yac IPOCTOIO.
Bxitouaerbcsi o HEOOXIHOCTI TIAPaBIIYHUNA BEHTHWIATOP 3 (YHKIIIEID pEBEpCY
3a0e3neuye mpane3gaTHICTh MallMHU. A CTaHJapTHUN nanuBHUM O0ak o0'emom 1050
7 30uIbllye 4Yac poOoTH 0Oe3 [o3ampaBKH. 3aBAskd poOouoi romiBii Waratah
nporecop 2154D Moke BHKOHATH BHUCOKOMPOIYKTHUBHY POOOTY MO PO3MIIIY Ta
00poOku aepeBa. Tangem Deere-Waratah ocHamennii cucremoro TimberRite, sika
rapaHTye TOYHICTh 1 HAAIMHICTh TEXHIYHUX OTEpalliid 1Mo 3aroTiBJIl IEPEBUHHU.

Kondiryparii nmporiecopa 1 xapBectepa J03BOJSIOTh BUKOHYBATH BC1 POOOTH 3
BaHTAXHO1 TuiatrGopmu Oe3nocepeHb0 Ha AUISHIN pyOku. KpiM Toro, Ha MarmHy
MO’KHa BCTAHOBJIIOBATH PI3HE JOJIATKOBE YCTATKyBaHHS, BKJIIOYAIOYM YarapHUKOBI
rpalii, MPOKIAAYUKH JAOPIT 1 TiApaBmiyHUN 3axoruieHHs. OCTaHHIM MOKpamrye
MITAOMHI  XapaKTEPUCTHKU 1 JIO3BOJISI€ 3O0UIBIIMTH PO3MIPH TOAAIOTH JIIHIM
rigpaBimiku. CrenianbHO po3poOJieHa CTpula 1 BaXUlb JalOTh MOMKIIUBICTD
BUKOPHUCTOBYBATH JIICO3arOTiBEJIbHY TEXHIKY 3 MOBOPOTHOIO IIAaTGOPMOIO AJis
HABAHTAXKEHHS KOJIO/I.

Exonomiunmii mectumtinapouii  1euryn PowerTech oO'emom 6,8 11
BIIMIOBIZITa€ BCIM BHMOTaM E€KOJIOTTYHOI Oe3MeKku, 30epiraloud Mpu IbOMY BHUCOKY
MPOJYKTUBHICTh. TakoX JicoHaBaHTaxXyBad 2154D oOnagHaHWii MaJIuBHOIO
CUCTEMOIO 13 3arajbHOI0 MATMBOPO3NOJLIBHI PAMIION, €IEKTPOHHUMH €JIE€MEHTaMU
JUTS TIOBHOTO YIIPABIIIHHA JIBUTYHOM 1 TYpOOKOMITPECOPOM 3 HE3MIHHOIO T€OMETPIEI0
abo 3 mepenycKHUM KiamaHoM. J[BUryH 3a0e3neuye 3HayHy €KOHOMII0 NayvBa 1
BUCOKHM KpYTHHH MOMEHT TIPH HHU3BKHX 000poTax ABUTYyHA. JliarHOCTHYHUIA
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muctiedt (DDU) nHamae Ba)xauBi BIAOMOCTI MPO CTaH ABUTYHA. HaBiTh mpu Haxwi
MamuHu 45 rpaayciB 3a0e3leuyeTbcs IMOBHA MACTWJIO JBUTYHA, TPU I[HOMY
30epiratotbess  100% mpoayktuBHOCTi. KpiM TOro, rinmbokui mMiANOH KapTepa
JI03BOJISI€ BCMOKTYIOUO1 TpyOI1i 6e3repebiiHo mogaBaTi Macjio B HACOC.

Hogi mocusieHi cTpisim 1 pyKosTi, CIIPOEKTOBaH1 JIsl pOOOTH y BaXKKUX YMOBaX,
pPOOIATh MOXKIMBUMHU TPOKIAAKY JOpIr, 0OpoOKy AepeBUHU ab0 HaBaHTaKyBaJbHI
omepariii. ['igpaBiiyHa cucTeMa aBTOMaTHYHO aJaNTy€e BUXIIHY MOTY>KHICTh JIBUTYHA
10 (haKTMYHOMY HABAaHTA)XXCHHIO, 3a0€3Meuyloud JIETKICTh BUKOHAHHS OMepamii 1
IUTaBHICTh LHMKIIB. BpaxoByioum cyBopi ymMoBH poOOTH B JiiCl, PO3POOHUKHU
nepeadavniIM J0IaTKOBI OTOPOXKI JIJIsl 3aXKCTY MIUIIHIPA CTPUTH BiJl yJAapiB KOJIOJ.
HapiitHicTh KOHCTPYKIIi OOYMOBIIOIOTH POOOTH30BaHA 3BApIOBAHHS 1 MEXaHIYHA
00poOKa 3BaprOBaJIbHUX IIBiB. BCTaHOBIEHHS HOBUX, OUIBII MOTYKHHX CTPUIH 1
PYKOSITI cTajla MOXJIMBA 32 PaxyHOK 30UIBIIEHHS IUIONI 3MIIMHIOIOYUX HAKJIAJOK.
[lepepaxoBaHi KOHCTPYKTHUBHI PIIEHHS JO3BOJISIIOTh YHUKHYTH MOJOMOK MpU poOOTI
B JIIC1, @ OTXKE - BUKIIIOUYUTHU IIPOCTOT Uepe3 TEXHIYHY HECIIPABHICTb.

Mamuuan John Deere 3 moBOpoTHOHO TIaTGOPMOIO ISl JIICO3aroTiBeb
OCHAIIYIOThCSl CIIELIaJbHOI X-00pa3HOi paMolo, siKa MpPU3HAYEeHA CIELiadbHO IS
J1CO3aroTiBeNb.

HagMminHi  ryceHwil, TMOTY>XHI  3BapHI  BY3JIM  XOJIOBOI  pamMH 1
BHCOKOIIPOJYKTUBHI TPUBOAM 3a0€3MEUyI0Th MAalllMHI BUCOKY NPOAYKTHUBHICTDH 1
HAJIMHICTh HaBITh NPU POOOTI Y BaXKKHX YMOBAX.

[HTenekTyanbHa cuctemMa OXOJ0/KeHHsT Smart cooling 3 3MiHHOIO MIBUJIKICTIO
BEHTWIATOPA, IO NPAILO€ Bl TIIPABIIYHOIO MPUBOAY, IIJIAIITOBYETHCA Mij
MOTOYHE HABAHTAKCHHSI HA MAIIMHY, TUM CaMHM 3HIDKYIOUM CIOKUBAHHS TMajuBa 1
3MEHIIYIOUH IITyM Y KaOiHi.

30BHIIIIHI CITKH, BOYJIOBaHI B KPUILIKY CUCTEMHU OXOJIOJKEHHS, 3a11001ratoTh
MOTPAIJISIHHIO CMITTS 3 OBITPO3a0ipHHUKA B CUCTEMY.

BuneceHi manmBHI Ta MacisHi GUIBTPU, BEHTWI s BiOOpy mpod macnia i
TOIUTIBO3aJIBHAsA TOPJIOBUHA 3 JIETKUM JOCTYIIOM HE JOCTaBISAIOTh KJIOMOTY MiJ 4ac
pEerysipHOTO  OOCIYroBYBaHHS. 3pYy4YHO pO3TallOBaHI TOPYYHI 1  SKICHHM
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MPOTUBOCKOJB3AIIMN MaTepian 3a0e3MeuyoTh He TUIbKH KoMdopT, ane 1 Oe3rexky
oreparopy.

JlocTyn A0 TOIUIIBO3aIiBHOM TOPJIOBHHI, EPEMIIIEHOI Ha 30BHILIHIO CTOPOHY,
OJIKYe 10 MICTKa, TO3BOJISIE MIBHUIINIE BUKOHYBATH 3alpaBKy 0aka, 301IBIIEHOTO 70
1050 n. KpiMm ToOro, s CHOpOIICHHS 3ampaBKU MPOTUBAry 3a0e3nedyeHuit
JIETKOJIOCTYITHOIO IITAaMIOBaHOI pyKosATKor. KoucTpykuis kabinu mozpeni 2154D
JI03BOJISIE OTIEPATOPy MOEAHYBATH MaKCUMaJbHY MPOJYKTUBHICTH 3 KOM(pOPTOM Mij
Yyac KepyBaHHS MAIIUHOIO.

[IpocTi y BUKOpPHUCTAHHI OpraHM YMOPABIIHHA - JHKOMUCTHUKHU, PO3MIIIEHI B
€pPrOHOMIYHO 3pYYHMX TOYKaX, a TaKOX IepeMHuKadl J0AaTKOBOTO O0OJIaJHAHHS
3HAXOASAThCS Ha BIACTaHI BUTATHYTOI pyKW BiA omeparopa. Cucrema Kiimar-
KOHTPOJIFO BCTAHOBJIIOETHCS B KaO1HM 3 OOKOBUM BXOJOM, KaOlHM 3 3aJHIM BXOJ0M
OCHALYIOTbCSI KOHJUIIOHEPOM MiJIBUIIEHOI TMOTYXXHOCTI JUIsl  3a0e3NEeUeHHs
KoMGOpTy oneparopa.

[Ipn mnepecyBaHHI TEXHIKM MO pOOOYOMY MaMIaHUYUKY HE BIJUYBAETHCS
B1Opais, B KaOiH1 ICTOTHO 3HM>KEHHI PIBEHb IIYMY, pO3TallyBaHHS POOOYHMX OpraHiB
CTaJIo OUIbIIE BIANMOBIIATA BUMOTaM €PrOHOMIKH.

Craryc «po3ymHux» MamuH 3a John Deere 3akpinuBcsi 3aBAsiKu
1H(OpMaIHHOMY LIEHTPY 1 BUCOKUM TEXHOJIOTISIM, IO BIPOBAIKYIOTHCA B TEXHIKY.
Ha niconaBantaxxyBaueM 2154D Takuii LIEHTp pO3TalIOBaHUI MOPYY 3 TOJIOBHUM
KOHTPOJIEPOM 1 3alHUCy€ Ba)XJUBlI BIJOMOCTI MpPO MNPOAYKTHBHICTh MAalIWHU.
[ndopmarito (miarpamu Ta rpadiki) MOKHA 3aBAHTAKHUTH Ta MEPETVISTHYTH B IUISX
aHaI13y BUKOPUCTAHHS MaITUHU.

Ax BugHO, kommaHii John Deere Bmamocs 3poOUTH HOBY JIICOBY MAIIHHY
2154D yHiBepcanbHOIO 1 OaratodyHKIiOHaNIBbHOW. KpiM TOro, aMepukaHCHKHIA
BUPOOHUK BpaxyBaB MOTPEOM KIIEHTA 1 YJOCKOHAJIMB TEXHIYHI XapaKTEPUCTUKU
MOjIeJ1, 30UTBIIUBIIN i TPOYKTUBHICTh, HAMIMHICTh 1 €KOHOMIYHICTH MpU POOOTI B
CKJIQJTHUX YMOBAaX.

Komnawnis John Deere npeacrapiisie makeT MporpaMHOro 3a0€3MeueHHs] HOBOTO
MOKOJIIHHS ISl JIICO3aroTiBEJIbHUX MalllMH. Y CTBOpeHHI 1poro 113 Opanu akTUBHY
y4acTh KJIIEHTH KOMIaHIi, IPOMOHYIOYH CBOi 1/1€1 Ta BUCIIOBIIIOIOUN MOOAKAHHS.

[Taker TimberOffice 5.0 BUKIIOYHO MPOCTUI Y BUKOPUCTAHHI: MO 3aBEPIICHHI
poOOTH Ha JUISHII OMepaTop JICO3aroTiBEJIbHOI MAIIMHU HATHUCKAaE JIMIIE OJHY
KHOIIKY, 1 BCl OCHOBHI JlaHl, OTPUMaHl MNPOrpaMHUM 3a0€3MEUYEHHSIM MAallUHH,
BIJIMIPABJISIOTHCS B OQiC TICHSA KITBKOX CEKYHJ OOpOOKH MPOrpamMor0 YIPaBIiHHSA
TimberOffice.

[Ticnst 6e3apoTOBOT Mepenadi TaHUX OMepPaToOp 3HOBY MOXKE MOBEPHYTHUCS [0
pobotu. [liapsaaHuK, B CBOIO 4epry, OTPUMYE TOUYHY Ta aKTyalbHY 1H(OpMAIliIO Mpo
MPOIYKTUBHICTh MAIIMHA Ta €(PEKTUBHOCTI POOOTH oOmeparopa, a TaKOX BCi
HEOOXIH1 JaH1 PO BUTPATH NayinBa ab0 3HOCI JAeTalleH.

VY momykax HepeanizoBaHIX MOXJMBOCTU. Temep cuctema TimberOffice
3natHa Ha Oinpmie. Bona 30upae faHi Juisi CUCTEMHU YINPABIIHHS MHapKOM
yCTaTKyBaHHs, SKUWA MOXE CKJIaJIaTHCS 13 COTeHb XapBecTepiB 1 (hopBapepiB.
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OCHOBHI TexXHIYHI MOXJHMBOCTI HoBoro makera I[IO BpaxarOTb: HOBUM
TimberOffice He TiNBKM MIBUIKO BH3HAYAE MPOOJIEMHI MICIS, IO MEPEIIKOKAIOTh
e(deKTUBHINH poOOTI BCHOTO MapKy MAlIWH 1 MPU3BOAATH JI0 BTpAT MPOJAYKTHUBHOCTI,
ajie 1 jormomarae yCyHyTH iX 1€ Ha mepuioMy erari. [lakeT momarkiB cTaHe rapHOIO
M1MOTOI0 B ONIEPATUBHOMY KEPIBHHUIITBI BCIM TEXHOMAPKOM Ta MPUMHATTI KIFOUOBUX
pimenb. Cuctema CHOpollye pO3MOMAIT MalIMH MO JUISHKAaX, JO0TOMara€ TOYHO
BU3HAUUTH TMPOOJEMH, TMOJEriIye OLIHKY e(eKTUBHOCTI pPOOOTH MAaIllMH Ta
OTIepaTOoPIB.

YK 631:372
JEL Classification Q 01; D 24; P 42

MNEPCIEKTHUBHU PO3BUTKY KOHCTPYKIII EHEPTO3ACOFIB
KJIACUYHOI'O KOMIIOHYBAHHA

I'. B. llIkapiecvKuil, K.m.H., O0U.
Hayionanvnuii ynisepcumem biopecypcis i npupoookopucmysanus Ykpainu,
M. Kuis, YVxpaina

YcemimHicTh (GyHKIIOHYBaHHS raiysi POCIMHHUIITBA y
CLIIBCBKOTOCTIOIAPCHKOMY BHUPOOHUIITBI 3aJIEKUTh BiJl BUKOPUCTAHHS €(EKTUBHHX
TEXHOJIOTIM, a 3BIJACHM 1 B CKIAI0BHUX, SAKI iX 3a0e3MeuyrloTh 1, 30KpeMa, Bif
e(eKTUBHOCTI BUKOPUCTaHHS MOOUTbHUX eHepreTnyHux 3acobiB (ME3), sxa
3aJIeKUTH BiJl PIBHS YHIBEPCATIBLHOCTI OCTAHHIX.

OpHak, SK TIOKa3ye€ MPaKTHKa, B CUILCHKOTOCIOAAPCHKOMY BUPOOHHUIITBI
BUKOPUCTOBYIOTBCS MAIIMHU 3 PI3HUMHM XapaKTEpUCTHUKaMU 1, BIJAMOBIIHO,
MOJIMBOCTSIMH, 110 BHOCHTH TIE€BHI MPOTUPIUUS B MUATAaHHS (OPMYBaHHS BUMOT IO
€Hepro3aco0iB Ta CIIOHYKa€ 10 MPOBEICHHS HAYKOBUX OCHTIIKEHb MOKIMKAHUX
OKPECIIUTHU BIPOT1/IHI HANPSMU PO3BUTKY KOHCTPYKIIH €HEPro3acoois.

Metorw nmochikeHb [aHOi pOOOTH € BCTAHOBJIEHHS HANpPsIMIB PO3BUTKY
MOOUIBHMX €HEPreTUYHUX 3ac00iB KJIACHMYHOI KOHCTPYKTMBHO-KOMIIOHYBAJIbHOI
CXEMH.

MOXIMBICTh CTBOPEHHSI arperariB pi3HOrO MPU3HAYEHHS 1CTOTHO 3aJICKHTh
BiJl KOHCTPYKTHBHO-KOMIOHYBaJIbHOI cxemu ME3. 3a Takux yMOB akTyaJlbHUMU €
MUATaHHA, SKI CHOPSMOBaHI Ha BUBUYEHHS HAMpPsMIB PO3BUTKY KOHCTPYKTHBHO-
KOMITOHYBaibHUX cxeM ME3.

OnHi€l0 3 OCHOBHHMX MpOOJeM KJIACHYHOI KOHCTPYKTHBHO-KOMIIOHYBAJIBHOT
CXEMH € HEJIOCKOHAJICTh 3arajibHOT KOHCTPYKIIi OKpPEMUX €HEpro3aco0iB B 4aCTHHI
MaKCHUMAJIBHOI peaiizailii NOTEHIIMHUX TATOBUX MOKA3HUKIB Ta HE3aJI0BUIbHI YMOBH
arperaTyBaHHS 3 MAllIMHAMH 1 3HAPSAISAMHU 1 0COOJIMBO MPU CTBOPEHHI KOMOIHOBAHMX
arperaria.
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Mamnan, sxi BigHocsaThes 0 ME3  kjmacuuHOi  KOHCTPYKTHBHO-
KOMITOHYBAJIbHOI CXEMH MOKYTh BUKOHYBATH 30BCIM PI3HUM MEpeNiK TEXHOJIOTIYHUX
orepariid (3a yMOBH TapaHTOBAHOTO 3a0€3MEUYCHHSI TEXHOJOTIYHUMH MOJIYJISIMH) 3
PI3HUMHU TTOKa3HUKAMHU SIKOCTI.

Taki moxmuBocti ME3 BpaxoByroTbcs MmiJl 4ac JOCHIIPKEHHS iX PpIBHIB
yHiBepcaiabHOCTI. BeTanoBneno, mo tpaktop [IM3-8280 xapakTepu3yeThCcsi piBHEM
yHiBepcaibHOCTi K = 0,43, msa eneprozacioy New Holland Ford 8870A K, = 0,56,
a 1 Fendt Favorit 924 Vario K, = 0,69.

a — 3aJIHE PO3TAIlyBaHHs MOCTAa KEpyBaHHS, HE PEBEPCUBHUN TOCT KEpyBaHHS, HE
peBepCcUBHA TpaHCMicisi; 6 — peBepcuBHU TOCT KepyBauHs;, J| — muryn; T —
tpaHcmicis; [TK — nmoct kepyBanus; PIIK — peBepcuBHMIA TOCT KepyBaHHS

Puc. 1. KrnacuyHa KOHCTPYKTMBHO-KOMIIOHyBaJibHa cxema ME3 Ta
IPIOPUTETHI €Tanu il pO3BUTKY.

MakcuManbHe  3HAQUEHHS ~ HA3BAaHOTO  TOKAa3HMKA Il KJIACUYHOI
KOHCTPYKTUBHO-KOMIIOHYBAJIbHOI CXEMH, 3 YpaXyBaHHSM CYYaCHOTO PO3BUTKY
TEXHOJIOTIA TPaKTOpPOOyAyBaHHS 1 CLIBCBKOTOCIIOAAPCHKOrO BHUPOOHHUIITBA HE
nepesuinTsh 0,80.

BpaxoByroun 116 MOXXHa CTBEpKyBaTH, III0 €HEPro3acoOu KJIACHUYHOI1
KOMITOHOBKH, y BIJMOBIAHOCTI 10 BUMOT CIOKMBa4ya, MOKYTh B LIMPOKOMY Jiana3oH1
XapaKTepUCTUK 3MIHIOBAaTH CBOI CIOXHWBYI SKOCTI /IO JIOCATHEHHS PIBHS
yHiBepcaslbHOCTI KOHCTpykWii K, = 0,80 mpu MakcuManbHOMY HOro 3Hau€HHI
piBHOMY 1,0 3a paxyHOK peaizailii 1BOX BapiaHTiB cxeM (puc. 1), a came: 1 — 3aqHe
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pO3TaIllyBaHHS T0CTa KEPYBaHHS, HE PEBEPCUBHUI MOCT KEPYBaHHS, HE pEBEPCHBHA
TpaHCMiCisl, a BCl 1HIN O3HAKM TOBHHHI BIANOBIJATH THUM, IO CTOCYHOTHCS
MOKPAIICHOI KIaCHYHOI KOMIIOHOBKHU (pHC. 1a); 2 — peBEPCUBHHI ITOCT KEPyBaHHS,
peBepCcHBHA TpaHCMICis, a BCl 1HINI O3HAaKU TOBUHHI BIAMOBIZATA THUM, IIIO
CTOCYIOTBCS TIOKPAIICHOI KJIIACHYHOT KOMITOHOBKH (puc. 16).

B pesymbrari TpoOBENEHHWX JOCHIKEHb BCTAaHOBJICHO, M0 3 METOIO
3a0€3Me4YeHHS] BUMOT CITOKMBadya KJIACUYHY KOHCTPYKTHBHO-KOMIIOHYBAJIBHY CXEMY
€HEepro3aco0iB JIOIIIPHO pEai30BYyBaTH 3 JOTPUMAHHSAM il OCHOBHUX O3HaK
MpUTAMaHHUX TOKPAIICHI KOMITOHOBIII Ta BIAMIHHOCTSIMH, SIKi KOHIICHTPYIOTHCS Y
JBOX BapiaHTaX CXEMHUX pilleHb, a came: | — 3aJHe po3TallyBaHHS IOCTa
KepyBaHHS, HE PEBEPCUBHUI TIOCT KEPYBaHHS, HE peBEPCUBHA TPAHCMICIs; 2 — 3aTHE
pO3TallyBaHHS II0CTa KEPYBaHHS, PEBEPCUBHHMHA IIOCT KEpyBaHHS, PEBEPCHUBHA
TpPaHCMICIS.

YJIK 62-192(75)
JEL Classification Q 01; D 24; P 42

INCREASING THE LEVEL OF RELIABILITY OF AGRICULTURAL
MACHINERY

N. Boltianska
Dmytro Motornyi Tavria State Agrotechnological University, Melitopol, Ukraine
0. Boltianskyi
Dmytro Motornyi Tavria State Agrotechnological University, Melitopol, Ukraine
S. Syrotyuk
Lviv National Agrarian University, Lviv, Ukraine

One of the determining factors in the competitiveness of agricultural machinery
Is reliability. Its importance has increased especially with the increase in the unit
capacity of power facilities and their operating speeds, the use of wide-cut units and
combined machines.

Manufacturers achieve an increase in the reliability of tractors and agricultural
machines due to such factors [1-3].

1) Improving design methods using computer systems, testing the designs of
various units and parts at the design stage, checking their reliability before the start of
production.

2) The use in the designs of machines of a sufficiently well-developed highly
reliable element base.

3) the use of new high-quality structural materials for the manufacture of parts,
assemblies and basic elements of machines.
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4) Improvement of production technologies and quality control of materials,
components and manufacturing of machines at all stages of production.

Agricultural engineering plants and their subcontractors are equipped with
modern equipment and highly qualified personnel. They have developed and are
implementing a set of measures aimed at ensuring the high quality of products. One
of the most important measures is comprehensive control. It begins with checking
raw materials, blanks of parts and assemblies coming from partners. The main
element of the high quality assurance system is the careful monitoring of compliance
with technological regulations, the condition of equipment and tools, and the exact
observance of technical standards at all stages of production.

FUNCTIONS OF AUTOMATION EQUIPMENT IN THE DESIGNS
OF AGRICULTURAL MACHINES

Control and information, ensuring the improvement of the technical and
—» economic indicators of machine and tractor units, improving the quality
of technological operations, improving the working conditions of the
operator

Controlling the operating modes of units, systems of the tractor or the
_» machine-tractor unit as a whole (controlling the application rates of
fertilizers, plant protection products, the plow width, the speed of the
unit, etc.)

Fig. 1. Functions of automation equipment in the designs of agricultural
machines

Parts manufactured at the enterprise itself are tested on high-precision
equipment equipped with computers. The received statistical data are processed and
analyzed. According to the results of the analysis, appropriate measures are taken, if
necessary. The quality of surface treatment is subject to verification. After heat
treatment, the quality of hardening of shafts and gears is checked by non-destructive
testing methods and devices for detecting cracks with ultrasound and other methods.
Each batch of cast parts is selectively checked for dimensional and coordinate
accuracy. The equipment on which parts are produced is also subjected to computer
control. On special stands, they check transmissions as a whole, brakes, power take-
off shafts (GDP), differential mechanism, electronic control system for attachments.
Such a control system provides firms with the ability to guarantee long-term
operation of the machine without failure. John Deere, Case-IH, Ford, Massey
Ferguson and others have brought the engine life to 12,000 hours. MTBF for many
brands of tractors is 1000 hours or more, and for combine harvesters more than 100
hours. As one of the features of the development of agricultural engineering, it is
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worth noting the significant amount of investment in development work, which
ensures high rates of introduction of effective design and technological solutions into
production. According to John Deere, its development costs are more than $2 million
a day [4, 5].

An analysis of the designs of agricultural machinery from leading firms
indicates that they widely use automation tools, electronics and computers.

Achievements in the electronics and computer technology industries have been
applied in all groups of machines that are used in agriculture: tractors, tillage and
sowing machines, sprayers, harvesting equipment. In the designs of agricultural
machines, automation tools perform different functions (Fig. 1).

Improving the efficiency of work to ensure the mechanical reliability of
agricultural machinery requires the use of a common methodology for conducting
accelerated tests, modeling the patterns of occurrence of mechanical failures and
improving methods for predicting and ensuring the reliability of the resources of the
determining elements. The construction of such a methodology includes the
following steps [6, 7]:

- analysis of the main types and generalization of the patterns of occurrence of
mechanical failures of machines and means of mechanization of agricultural
production, modern methods of testing for reliability, forecasting models and
methods for ensuring the mechanical reliability of agricultural machinery;

- development and justification of test methods that provide accelerated
performance assessments with prediction of mechanical reliability indicators of
resource-determining elements;

- improvement of the reliability monitoring system and methods of applied
statistical analysis of information adapted to the conditions of testing and operation of
mobile agricultural machinery;

- creation of general methods for constructing probabilistic models of
mechanical reliability that correspond to the patterns of failures of machinery and
equipment in agricultural production;

— development of an inversion method of analysis and determination of
equivalent loads on the elements of agricultural machines using operational
information;

- development of methods for predicting reliability and substantiation of
measures to prevent sudden mechanical failures of elements and systems of
agricultural machinery;

- improvement of methods for predicting and providing indicators of tedious
durability of elements of agricultural machines operating under multi-mode load
conditions. The presence of a common methodology for ensuring mechanical
reliability lays the foundation for the formation and effective functioning of an
integrated information and methodological system for modeling, predicting and
ensuring the mechanical reliability of machines and means of mechanization of
agricultural production. The final products of such a system can be nationwide and
sectoral regulations of various levels and purposes, from standards and guiding
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regulations to manufacturing specifications. In modern conditions of a significant loss
of experience accumulated in the past and insufficient qualifications of engineering
personnel, this path should contribute to the process of reviving mechanical
engineering, ensuring an appropriate level of quality and competitiveness of products.

Among the components of the methodology for ensuring the mechanical
reliability of machines, we note the importance of developing and improving test
methods that allow us to accelerate - experimentally evaluate the reliability indicators
of prototypes of the product. In many cases, accelerated tests carried out prior to the
start of mass production make it possible to refine (prove) the design and technology,
ensuring the level of reliability indicators specified by the standards. In many ways,
this makes it possible to compensate for the lack of experience and the level of
scientific and theoretical substantiation of technical solutions in the design.

The method of accelerated tests in limiting combined modes, the theoretical
justification makes it possible to predict the resource indicators of mechanical
reliability in case of gradual failures. A necessary condition for such tests is a
preliminary analysis of the operational modes of use of the product and the detection
of those that are characterized by the highest intensity of damage accumulation. This
iIs possible only if there is an appropriate reliability monitoring system that
emphasizes the importance of an integrated approach to the problem of its provision.
After the detection of an extreme damaging mode, it is reproduced during tests as an
accelerator of the combined mode component. The remaining spectra of operating
modes form the second component of the complementary test mode. Forming several
combinations from two components and reproducing them during tests, we get the
possibility of predicting the life indicators of mechanical reliability based on the test
results.

In addition to experimental methods, when creating reliable equipment, it is
important to qualitatively use the stage of its design, using modern methods of
theoretical analysis of structures and computerized numerical methods to determine
the stress-strain state of elements. But the experience of implementing these methods
indicates that the probable prediction of mechanical reliability in many cases is
limited by the impossibility of obtaining information about the actual load of the
element under operating conditions during the design.

Therefore, there is a certain contradiction between the perfection of theoretical
methods for analyzing the stress-strain state and their computer implementation and
the uncertainty of the design characteristics of the operational load.

Forecasting the resource characteristics of durability at the design stage
requires the ability to make a forecast for the entire distribution of the resource of the
designed object. The complexity of the practical solution of this problem primarily
lies in the fact that in order to predict the full distribution of the resource, it is
necessary to have information about the workload of the object not only in several
typical modes of its use, but it is necessary to generalize the statistical dispersion of
real loads and other factors over all options for the possible communication of modes.
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A wide range of climatic conditions in which mobile agricultural machinery
operates has a significant impact on the distribution of durability of many machine
elements. The possibility of predicting the distribution of durability is also affected
by the statistical dispersion of the features of resistance to the destruction of materials
under the operating conditions of the object.
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NHOKA3ZHUKU EOEKTUBHOCTI BUKOPUCTAHHSA CAMOXIJITHUX
IACI

I'. B. lIkapiecokuil, K.m.H., O0U.
Hayionanvruii ynieepcumem diopecypcis i npupoookopucmyeanus Yxpaiuu,
m. Kuis, YVxpaina

PiBeHb YHIBEpCATbHOCTI CAaMOXIJHUX IIACl BITYU3HSHOTO BHPOOHMIITBA HE
nepesunrye 0,38 npu MakCMMaabHOMY 3HAY€HHI 1ILOTO MOKa3HKKa piBHOMY 1,00, 110
BKa3ye Ha HU3bKUW pPIBEHb BUKOPUCTAHHSA MOTEHLIANY 3arajibHOr0 KOMIIOHYBaHHS
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MallliH  BHPaXEHOTO  HE3aJ0BUIBHMM  BHKOPHUCTAHHSIM  30H  PO3MIIICHHS
TEXHOJIOTITYHOr0 OOJIagHaHHA, 10 B 0araThOX BHIIAJKAaX BH3HAYACTLCS HASIBHICTIO
BIJIMTOBITHUX HAYIMTHUX MIPUCTPOIB.

MeTtoro gochmigkeHb B JaHIi  poOOTI € MiJBUIICHHS e(EeKTUBHOCTI
BUKOPHUCTAHHS CaMOXIIHMX Iaci IUIAXOM BHU3HAYEHHS 30H  YCTAaHOBKH
TEXHOJIOTIYHOTO 00JIaHAHHS 3a0e3MeUYeHNX HEOOX1THUMHU HAYITHUMHU TIPUCTPOSMHU.

Jis  mpoBeAeHHS JOocTikeHb OyB cQopMOBaHHMM TeEpeNik BITHOCHUX
MOKAa3HUKIB Kj, 3HaYCHHS SIKUX BU3HAYAIINCS 33 IEBHUMHU (HOPMYyJIaMH MEPEPAXYHKY 3
tuM, mo0 Kj<1 (tabm. 1). [Ipm npoMy BpaxoByBajoCh, L0 Kpalll 3HAYECHHS
NOKa3HUKIB Kj TOPIBHIOIOTH OJIMHULIL.

Taomung 1

Ilepenik BiTHOCHUX NOKa3HUKIB Kj GopMyn nepepaxyHKy 1 0a3za nepmodyeproBux
JAHUX JJIS 1X BU3HAYEHHS

ITo3na baza
dopmyna
Ha3Ba mokasHuka - nepIiouep-
MepepaxyHKy
YEeHHS TFOBUX JTaHHUX
1. KigpKiCTh HAUIIMHUX MPUCTPOIB K Narzo Nz max Nprma = 4
2. Kinpkicte BajiB  BiIOOpY
' ) K n /n n =4
IOTYXKHOCTI (BBH) 2 BBII.o./V\BBIT.max BBIl.max
3. Kinekicts mBuakocreir BBIT K3 Ns ga7o/Ns BBIT max | Ns BRI max =4
4. HasBHicTb BaHTa)XHOT'O
. Ks L7/L -
MalaH4nKa
5. banactyBaHHs eHepro3aco0y Ks Mgl Miconcmp —
6. [ToBHOTa IPHBOAY KOJTIC Ks Kis/Kx Kyx=4
7. BimHOoCHA KINBKICTh Tepenad
K7 N340 -
MePETHHOTO X0y
8. BimHOCHa KUIBKICTH Tepenady
Ks N3.x/N3ar -
3aJIHBOTO XOJTy
9. BignocHa MaKCHUMaJIbHA Vimax = 85
. KQ Vmax a./Vmax
HIBUJKICTDh PYyXY KM/TOJI.
10. BignocHa MiHIMaJIbHA K (Viwax 0 - Vnin
IIBHUJIKICTB PyXY ) Noaxo

Buxopucrani y dopmynax tabia. 1 mo3HaueHHs po3uGpOBYIOTHCS HACTYITHUM
YUHOM:

Nurro — MIACHE 3HAYCHHS KUIBKOCTI HAYIMHUX MPUCTPOIB JJISI TOCTIIKYBAHOTO

eHepros3acooy, IIT;

Nurimax — MAaKCUMAJIbHE MOXJIMBE 3HAUYECHHS KIUJIBKOCTI HAUIMHUX MPHUCTPOIB,
IIIT;

Nppizo. —  JAIMCHE 3HAYEHHS KUIBKOCTI BajliB BiIOOpPY TMOTYKHOCTI st
JOCJTIIDKYBAaHOTO €HEepro3acooy, IiT;
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NBBIT max — MAKCUMAJILHO MOXKJIMBE 3HaUeHHs KuibkocTl BBII, mT;

Ns.paIz.0 — MIMCHE 3HAYEeHHS KUThbKOCTI mBuakocted BBII s mociimkyBaHoro
eHeprosacoOy, 1iT;

Ns BBIZmax — MAKCUMaJILHO MOJKJIMBE 3HA4YCHHS KUIBKOCTI ImBuakocter BBII,
IIT.

L;7 — moBXMHA BAaHTA)XHOTO MaiIaHIMKa Y MI>KOA30BOMY MPOCTOPI, MM;

L — 6aza eneprozaco0y, MM;

M54, — Maca 0anacTy xapakTepHa s JOCIiKYBaHOTO €Hepro3aco0y, Kr;

Myonemp — KOHCTPYKIIIIIHA Maca OCTIIKYBaHOTO €Hepro3aco0y, Kr;

Kxp — KITBKICTh BEAYUYUX KOJIIC JOCIIIKYBAaHOTO €HEPro3aco0y, IT;

Ky — 3aranpHa KUTBKICTB KOJIC TOCTIKYBAaHOTO €HEpPro3aco0y, IiT;

Nz— KUTBKICTH Mepead MepeHbOT0o X0y JOCIKYBAHOTO €HEpro3acooy, iT;

N34 — 3aragbHa KUIBKICTH IMepeAad JOCTIPKYBAaHOTO €HEprosacoly
(BpaxoByIOTbCS Tiepenaui Juisl peaizaliii SKAX BHUKOPHUCTaHI OKpeMi IepeaaTouHi
quCIa TpaHCMICIi 0e3 ypaxyBaHHS peBEpC-PEyKTOpa), IIT;

N3.x. — KUIBKICTB TIEpeiad 33 THbOTO X0y TOCIIIKYBaHOTO €Hepro3acoly, 1iT;

Viax 0. — MaKCHMalJlbHa IMIBHAKICTh PYyXYy JOCHIKYBAaHOTO €HEprosacooy,
KM/TOJI;
Vimax — MakcHUMallbHa HIBUAKICTb pPYXy Kpamoro 3 ICHYIOUHX 3pa3KiB

eHepro3aco0iB, KM/TO;
Vin 9. — MIHIMAJIBHA IIBUAKICTH PYXY JOCTIIKYBaHOTO €HEepro3acoly, KM/ToI.
Pe3ynbTaTi AOCIIIKEHb 1J11 CAMOXITHOTO I1aci MPUIMBEEHI B Ta0JI. 2.

Tabmuus 2
Po3paxyHkoBi 3HaueHHs K, Bu3HaueHi npu Kj < Kj; <1
ITpuiinaTi 3HaueHHs Kj; 1 BIANOBIIHI IM pO3paxyHKOBI

Mapxka sHaveHHs K, Maxcnmanb
CHCPIro K13 Kzs K33 K43 K53 Kes K73 K83 K93 K103 HO MOYUIMBE
3aco0y | Ky | Ky | Ky | Ky | Kyl Ky Ky Ky | Ky | Ky 3Ha;-eHHH

i
T- 1,00 | 1,00 | 1,00 | 1,00 | 1,00 1,00] 1,00 1,00 | 0,53 | 1,00
16MT 0,48 | 0,46 | 0,46 | 0,42 | 0,48 0,43 0,39 0,47 | 0,41 | 0,39 0,95

[IpuBeneni B Taby. 2 pe3ynbTaTH BKa3ylOTh HA 3HAYHWN TOTEHIIAl B
MiIBUIIEHHI €()EKTUBHOCTI caMoXigHOTO 1raci Tuiry T-16MI.

AHami3 KOHCTPYKIIi Ta TOCBiJl BUKOPUCTAHHS CAMOXIJIHUX IIIaci MOKa3ye, 110
iX MOKHa BUKOPUCTOBYBATH y CKJIaJll arperaTiB Pi3HOTO MpHU3HAYCHHS Ta MOOYI0BH,
10, HaBITh 0€3 BBEJCHHS ICTOTHUX 3MIH B KOHCTPYKIIIIO BY3JIiB 1 arperariB caMoro
acli J03BOJIMTh MIABUIIUTU MOKA3HUKU €()EeKTUBHOCTI HOro BUKOpUCcTaHHs. Ha puc.
1 nmnokazaHl MOXJIMBI 30HM arperaTyBaHHs TEXHOJOTIYHUX MOJYNIIB MpHU
BUKOPHUCTAHHI y SIKOCT1 €HEPreTUYHOro 3aco0y camoxigHoro maci tumy T-16MI'.
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1 — (¢QpoHTambHa HaYimKa TEXHOJOTIYHOTO MOAYJSA; 2 — 3aaHd Hadimka
TEXHOJIOTIYHOTO MOJYJIs; 3 — Havinka (yCTaHOBKa) TEXHOJIOTIYHOTO MOIYJIS Ha paMy
caMOX1HOTO 11aci; 4 — Mi0a30Ba HaviNKa TEXHOJIOTTYHOT'O MOJTYJIS

Puc. 1. Mox1B1 30HU arperaTyBaHHsl CaMOXI1JJHOTO II1aci.

HasiBHa KOHCTpyKUis 1Iaci y 3aBOJCHKOMY BHMKOHaHHI He nepeadaydae
HAYyIlIHUX MPUCTPOIB B OKPECIECHUX 30HAX, LI0 YHEMOKJIMBIIOE arperaryBaHHS
TEXHOJIOTIYHUX MOAYJIIB 0€3 J0/IaTKOBOTO 00JIaIHAHHSI.

TakuMm 4MHOM, MIJABUIIEHHS €()EKTUBHOCTI BUKOPUCTAHHS CAaMOXIJHUX MIacl
MOYHa JOCSTTH 3a PaxyHOK po3poOJieHHS (PPOHTAILHOIO Ta 3aJHBOIO HAYIMTHUX
IPUCTPOIB, a TAKOXK MPUCTPOIB JUIsl YCTAHOBKM TEXHOJIOTTUHUX MOJYJIIB HA paMmy Ta B
M1 6a30BUI TTPOCTIP.

VK 620.191
JEL Classification Q 01; D 24; P 42

BU3HAUYEHHSI HAKOITUYEHOI MOIIKOIXKEHOCTI Y 3PA3KAX
EJIEMEHTIB KOHCTPYKIII MOBLIBHOI
CLIbCBKOI'OCIOJAPCHKOI TEXHIKH

O. B. Boiinanoguu, K.m.H., 00y.
Hayionanvruii ynisepcumem oiopecypcis i npupoookopucmyseamus Ykpainu,
m. Kuis, YVxpaina
I. I'. Ilucapenko., 0.m.n., npog.
Inemumym npoonem miynocmi imeni I. C. [lucapenxa HAH Ykpainu, m. Kuis,
Ykpaina
A. M. Maiino, k.m.H.
Incmumym npobnem miynocmi imeni I'. C. Iucapenxa HAH Ykpainu, m. Kuis,
Ykpaina

Cepen TeXHIYHHMX TPUYMH CTBOPEHHS aBapiMHMX CHUTyallld 3a ydacTi
MOOUTBHOI CLUTBCHKOTOCIIOMAPCHKOI TEXHIKM YaCcTO BKAa3yIOTh i1 HE3aJI0BUILHUN CTaH

104




«Payionarvhe 6uKopucmanns enepeii 6 mexuiui. TechEhergy 2022»

I0JI0 MIIHOCTI Ta HAAIMHOCTI, 30KpeMa dYepe3 BTOMHE 3pYWHYBaHHS JeTajei 1
€JIEMEHTIB KOHCTPYKIIIA BHACHIIOK TPUBAJIOT eKCIuyaTalii. BroMHe momkopkeHHs B
eJeMeHTaX KOHCTPYKIIHM CLIbChKOTOCHOJAPChKOI TEXHIKM HAKOMMYYETHCS HABITh 3a
Jii MajauX PiBHIB €KCIUTyaTalliiHUX IUKIIYHUX HaIMpy>KeHb, ajie MOCTYIIOB1 3MiHU B
IHTEHCUBHOCTI HAKOTIMYCHHS TIOIIKOKEHHS BaXXKO 3adikcyBatu. To K, aKTyabHOIO
3a/1auero 3armo0iraHHs ParnTOBOMY 3pYHHYBAaHHIO €JIEMEHTIB KOHCTPYKIIIT € OIIHCHHS
IPAaHUYHOTO CTaHy HAKOMWYEHOTO BTOMHOTO TIONIKO/DKCHHS KOHCTPYKIIIIHUX
€JIEMEHTIB TPAKTOPiB, KOMOAWHIB Ta 1HIIMX CIIILCHKOTOCTIONAPCHKUX MAIIIHH.

HaykoBuMHM  MOCHIDKEHHSMH  BCTAQHOBJICHO, IO TIUOMHY  penbedy
3neopMOBaHOi BiJ BTOMH MOBEPXHI METAJIOKOHCTPYKIi MOXHA TPEICTaBUTH Y
BUTJISI TTapaMeTpa HAaKOIMMYyBaHHS MOIIKO/KCHHS KOHCTPYKIIIMHOTO MaTepiaiy, 1o
3aJIEKUTh Bl TPUBAIOCTI Ta aMIUNITYIM LHUKIIYHOTO HaBaHTa)XXyBaHHs. Benuunna
HAKOIMMYEHOTO BTOMHOT'O TOIIKO/IKEHHSI KOHCTPYKIIIITHOTO Marepiaiy XapaKTepusye
BUYEPHaHHsS HOro mactuyHocTi. [lnactuune nepopmyBaHHs MOBEPXHI BiOYBAa€ThCS
B TEBHIM (0OMEXeHiN) KIIbKOCTI MIKpOOO’€MIB MeTaily, sika 30UIBIIYEThCS 13
3pOCTaHHSM KUIBKOCTI IIMKJIIB HABAHTA)KyBaHHS.

BinoMo, 1m0 BTOMHE TONIKO/KEHHS Y BUIVISAI pelbedy Ha MOBEPXHI
METaJOKOHCTPYKIIII MOXE HAaKONMHMYYyBaTHUCA HABITh 3a MajuX PIBHIB IUIACTUYHOIO
neopMyBaHHs, IO BIANOBIAAIOTH T'PAHULI BUTPUBAJIOCTI METAy Ha OOMEXKEHHUX
0a3ax HaBaHTaxxyBaHHs. 1100 OL[IHUTH IHTEHCUBHICTh HAKOTIMYECHHS MOIIKOKEHHS B
eJleMEeHTaX KOHCTPYKLIM 3a HU3bKUX PIBHIB IUMKJIIYHOTO HABAHTAKYBaHHSA,
JTOCIIKYIOTh 3MIHU MIKpopenbedy MOBEPXHI, 3aCTOCOBYIOUM OE3KOHTAKTHI METO/
JarHOCTYBAHHS TTOITKO/KCHHS.

Meta naHoro AOCHIIKEHHS — BHU3HAYUTH 3aKOHOMIPHOCTI HAKOMUYYBaHHS
BTOMHOTO TIOIIKO/DKEHHSI Yy  3pa3Kax €JIIEMEHTIB KOHCTPYKIIM  MOOUIBHOI
CUIBCHKOTOCTIOAAPChKOT TEXHIKM HAa OCHOBI BHUKOPHCTaHHS METOJLY ONTHYHOIO
CKaHYBaHHsI KOHTPOJIbOBAHOI 30HU ITOBEPXHi.

Y pos3pobneHoMy aBTOpaMu OE3KOHTAKTHOMY METOJ1 BUMIPIOBAHHS 3MIH
MIKpOpeJibe]y MOBEPXHI MPOaHANII30BAHO MapaMeTpu (PYHKIIIT pO3MOLTY JIa3€pHOTO
MPOMIHHS, BIIOMTOr0 BiX 3A€(OPMOBAHOI BiJ] UUKIIYHOTO HABAHTAKYBaHHS
MOBEpPXHI eJeMeHTa KOHCTPYKIii [1]. 3rigHO 3 IIMM METOJOM Ha KOHTPOJIhOBaHY
JIOKaJbHY 30HY MOBEPXHI €JIEMEHTa KOHCTPYKIIIi CIIPSIMOBYIOTh KOTEPEHTHE CBITIIOBE
IPOMIHHS, JOBXHWHA XBHJII SKOTO Ma€ BIAMOBIIATH MacmTaly JIoKamizamii
Mikpoaedopmarliii TOBepxHi, 1 HA peECTPYBAIBHIN MaTPHUIll OTPUMYIOTh CIIEKIIOTpaMy
MIPOMIHHS, sIKe B1IOMIIOCS BiJ MiKpopenbedy 31e(hOpMOBaHOI TOBEPXHI.

[Tin gac IUKIIYHOTO HABAaHTAXXyBaHHS IHTEHCHUBHICTH CBITJIOBOTO IPOMIHHS,
BIiIOMTOTO BiJ 371e(POPMOBAHOT TOBEPXHI MOJIKPUCTATICBOTO MaTepiaity, 3MIHIOETbCS
BHACIIIIOK 3MIHU ILIONI BIIOWUTTS eneMeHTIB moBepxHi. lle mo3Bonse pocmiautH
KOPEJSAIMHUN 3B’SI30K MDK IHTEHCUBHICTIO CBITJIOBOTO IPOMIHHSI, BIIOUTOTO Bij
KOHTPOJBOBAHOT 30HM TIIOBEpXHI €JIEMEHTa KOHCTPYKIlii, Ta BEJIMYHUHOIO
MIKpOIUIACTHYHOI AedopMmallii 37ehOpMOBAHOI MOBEPXHI.

Y po0oti koedilieHT (CTyMmiHb) HAKOIMWYEHOTO MOIIKOKeHHS Kp y 3paskax
€JIEMEHTIB KOHCTPYKIIIM BH3HAuYajdd SK BIJIHOIICHHS 3MIHM IOTOYHOTO 3HAYEHHS
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criekyiorpamu 37eopMOBaHOi IUIOIT MOBEPXHI /10 0a30BO1 1101 criekiorpamu. Lei
Koe(iIIEHT MOXKHA PO3IJIAAATH SK KUIBKICHY MIPY BIJHOCHOTO OPTaroHaJbHOTO
3nedopmyBaHHs oBepxHi. Dopmyna s omineHHs Kp HacTymHa:
kD: (li — |O)/|i )

ne pizaund (i — lo) BiamoBigae HAKOMMYESHHIO MOIIKOHKCHHS BHACIIOK 3MIHU TUTOIIN
3neopMoBaHOi TMOBEPXHI 100 6a30BO1 IO KOHTPOJIHOBAHOI 30HW MOBEPXHI; lo
Ta |lj — moyaTkoBe 1 TOTOYHE 3HAYEHHS IMapamMeTpa, SKUH BIAMOBITAE TUIOIII
nedopMaIifHoro MomkKoHKeHHs. To0To KoedilieHT Kp BU3HAYAIOTH SIK BiJHOIICHHS
KUIBKOCTI CBITJIMX IMTIKCEJI1B 300pa)KeHHS CIIEKJIOrpaMu J0 1X 3arajibHOi K1JIbKOCTI.

[TapameTpu CTaTUCTUYHOTO PO3MOALTY TUCKPETHOTO AehOpMYBaHHS MOBEPXHI
y BUINBIAL 3MiH MiKpopenbedy aHam3yBald 3 BHKOPHUCTAHHIM PO3POOJIEHOT
nporpaMu UGPOBOTO 00POOISHHS 300paKEHL Ta ITPOTPaMU CTATUCTUYHOTO aHaJI3y
«PAST» na TIK. i po3paxyHKy KOpETSILIMHMX XapaKTEepUCTHK Aedopmaliii 3a
napamMeTpaMu CTaTHUCTUYHOTO PO3MOJIY CIEKIorpaM OyJo BUKOPUCTAHO METOJU
maTemaTuyHoi ctaTucTUkH Ta cranaapt ICO 25178 [2]. Koedimient Crbronenta t,g)
BU3HAYAIX ISl BETUYMHU J0BIpYOro iHtepaiy P = 0,95 Ta KiIbKOCTI BUMIPIOBAaHb
n = 100 (t,, = 1,646). 1ns oninenns noxudku (e = = 0,05) po3pobiaeHOro Meroay
3aCTOCOBYBAIM (POPMYJIH CTAaHIAPTHOI IIOMUJIKH Ta CTAHAAPTHOTO BiIXHUITY.

Ha puc. 1 nmnpencraBieHO  KOpENAIiMHI — XapaKTEPUCTUKU — MPOGLUIIO
MIKpOpenbe(py CKaHOBAHOI KOHTPOJIHOBAHOI 30HU TMOBEPXHI JTaOOPATOPHOTO 3pa3ka
eJIeMeHTa KOHCTPYKIIi IJii MOYaTKOBOIO 1 MEPEeApPYMHIBHOTIO €TamliB LHUKIITYHOIO
HABaHTA)KyBaHHS.

1 240

100
220

80
200

IgTeHCHBHICTE

180 60

0 15 0 1.5

Puc. 1. Kopensuiiini xapakTepucTuku Tpodiio Mikpopenbedy MOBEpXHI 3
IHTEHCUBHICTIO cHekjorpaM [/ Ha eTamax [UKJIIYHOTO HaBaHTaXyBaHHS. 1 —
MOYATKOBHI CTaH; 2 — CTaH nepes 3pyHHyBaHHIM

Ha puc. 2 moka3aHo KiHETHMYHI XapaKTEPUCTUKH HAKOIMWYCHHS BTOMHOTO
nedopmallifHOro  MOIIKOJXKEHHSI ~ Ha  TOBEpPXHI  JabOpaTOpHOTrO  3pa3ka
KOHCTPYKIIIHHOTO €IeMEHTa 3a HOTO IUKITIYHOTO HABAHTAKYBaHHSI.

30Ha CyTTEBOro 3pocTaHHA mapamerpa Xepcra H (K XapaKTEpUCTUKU
CTYTICHIO TIOIIKOJKEHHS) Ha MOOYI0BaHIM 3aJeKHOCTI napameTpa H Bia TpuBamocTi
IUKJIIYHOTO HABAaHTAXKyBAaHHs BIJMOBIA€ TPAHUYHOMY CTaHy J1JaOOpaTOPHOIO 3pa3ka
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KOHCTPYKI[IHHOTO €JeMEHTa IIOJ0 BHUTPUBAJIOCTI MeTany (MOYaTKy MOIIUPEHHS
BTOMHOI TPIIUHUA JOKPUTUYHOT'O PO3MIPY).

H
0.8|— 29

0,7
0.6 —
0,5
0,4}—
0.3}
2L 2

0,1—

| | 1
0,0 0,5 1.0
BigHocHa HOBroBigHICTE, N/Np
Puc. 2. KiHeTnuH1 XapakTepruCTUKU HAKOMMYEHHSI BTOMHOTO Jie(hopMaliiftHOro
MOIIKO/’)KEHHS Ha MOBEPXHI J1a0OPaTOPHOro 3pa3ka KOHCTPYKLIWHOIO €JIeMEHTa 3a
MOT0 HUKIIIYHOTO HABAaHTAXKyBaHHS.

Cnucok nitepatypu
1. ITucapenko I'. I'., Boinanosuu O. B., Maino A. M., IIucapenko C. I
Meron O€3KOHTAaKTHOTO BHM3HAYEHHS AaMIUNTyau Jedopmanii HaKOIMUYEHOro
SKCILIyaTaI[ifHOrO IOIIKOKEHHS MeTalokoHCTpykiii. Machinery & Energetics.
Journal of Production Research. Kyiv. Ukraine. 2021. 12(3). P. 25-32.
2. ISO 25178-1:2016 Geometrical product specifications (GPS) — Surface
texture: Profile method. Part 2: — Terms, definitions and surface texture parameter.

YK 631.3: 62-192
JEL Classification Q 01; D 24; P 42

HAJIIRHICTH I JOBIOBIYHICTbh MEXAHIYHUX CUCTEM TA
POBOYNX OPT'AHIB CLJIbCBKOI'OCIIOJAPCHKOI TEXHIKH

M. I. /lenucenko, K.m.H., 00U.
JI. B. Jlicoecvkuii
BCII «Hemiwaiscokuii paxosuii xonedac Hayionanvrnozo yrisepcumemy diopecypcie
i npupoookopucmysanus Ykpainuy, cmm. Hemiwais, Yxpaina

[Ipane3naTHiCTh MalIuH B TEPILYy YEpPry 3aJeKUTh BiJl MIBUIKOCTI 3MIHH
nmapamMeTpiB iX TEXHIYHOTO CTaHy, CTaOUIBHOCTI Ta TPHUBAIOCTI 30€PEKEHHS ITUX
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napaMmMeTpiB B 3aJlaHMX JONMYyCTUMHUX Mexax. IlepeBuieHHs xoya O OJHUM
napamMeTpoM TPAaHUYHOTO 3HAYEHHsS O3HA4ya€ TMOPYUIEHHS  CIOPAaBHOCTI 1
Mpale3laTHOCTI MallMHU. B pUHKOBUMX yMoOBax mpoOiiemMa MiABUIICHHS SIKOCTI,
HAJIMHOCTI, JOBTOBIYHOCTI 1 €(EKTUBHOCTI CLIBCHKOTOCIOAAPCHKOI TEXHIKU
0COOJIMBO aKTyaJIbHA.

CiuTbChKOTOCTIONAPCHKA Tally3b TOCTPO MAa€ MOTPEOY Y BUCOKOMPOAYKTHBHUX,
HAJIHHUX 1 EKOHOMIYHUX BITYM3HSHUX MAIIWHAX, IO JTO3BOJISIOTH IHTCHCU(]IKYBaTH
TEXHOJIOT1YHI TPOIIECH BUPOOHUIITBA Ta 3POCTAIOUYMM BHMOTAM CHUCTEMH JIFOJMHA —
MallliHa — cepefoBuie. HamiiHiCTh, JOBrOBIYHICTD 1 Mpale3aTHICTh MEXaHIYHUX
CUCTEM CUIbCHKOTOCIOAAPCHKOI TEXHIKA Yy 3HAYHOMY CTYyMEHI 3alexarb BiJl
HAJIAHOCTI 1 €pEKTUBHOCTI, TEXHIYHOI'O CTaHY iX BY3JIIB Ta map TEPTs.

B Toit »xe uac, HamIiHICTh, €(PEKTHBHICTh 1 TEXHIYHUN CTaH Tap TepTH
BU3HAYAIOTHCS B3aEMOJIEI0 JUHAMIYHUX TMPOIECIB, IO MPOTIKAIOTh y TPUOO
JIOTTYHUX 1 MEXAHIYHUX ITIICUCTEMAX.

AHaJ3 OCTaHHIX IOCHIIKEeHb 1 myoOmikamiii. CiIbChbKOTrOCIOAAPChKI MaIllMHU
CKJIaJIalOThCA 3 BEJMKOI KIJIBKOCTI CHEMIAJIbHUX JeTajied, 301pHUX OJMHUIb 1
po0OoUMX OpraHiB. YKpyIHIOBaHHS iX MOKJIMBO KJIacu(IKyBaTH Ha CIM IPYIIL:

1. XonoBa yacTuHa;

2. Hecyua cucrema;

3. MexaHi3mMu pUBOAY Ta TPAHCMICIs;

4. Tpancnoptyroul poOoui opranu (IIHEKH, TPAHCIIOPTEPH, JarH 1 T.1H.);

5. Perymotoui poOoui opranu (JieMenri IUTYTiB, MOJIOTKH KOPMOJpPOOapok,
Janu KyJbTUBAaTOpa, JUCKU OOpiH, COUTHUKH, (Ppe3u, PLKydl HOXKI, MIIKOMYHOYH
JIarm);

6. Cuctemu KepyBaHHS Ta MITHOMY;

7. Jetani Ta 301pHI OJWHUII 3arajbHOTO MPU3HAYCHHS (JIAHIIOTH, 3y04acTi
PEAYKTOPH, 31pOUKH, My()TH, KapJlaHH1 TIepeaadi).

3riJIHO TEOpli CUCTEM, CTPYKTypa CUCTEMH XapaKTePU3YETHCS €IEeMEHTaMH abo
IeTalIIMM, 1X HEOOXIJTHHMHU BJIACTHBOCTSIMHM, Ta IXHIMH B3a€MO3B'I3KaMHU.
TpiOoMexaHIUHa cUCTeMa BU3HAYAETHCS SIK 1[iJ1€, (PYHKIIOHAIbHE MPU3HAYEHHS SKOi
MOENHAHO 3 B3AEMOJIIOUYMMH TOBEPXHAMHM Yy BIAHOCHOMY pyci. HaiinpocTima
CTPYKTypa TpiOOMEXaHIYHOI CHCTEMH CKJIAJIa€ThCsA 3 JABOX TBEpAMX Tl 1 Ta 2, mo
OOMIHIOIOTBCSI MEXaHIYHMMHU BXOJAMH 1 BHUXOJIaMH Kpi3b TOBEPXHIO PO3AULY Y
JUJISTHII X KOHTaKTY.

[IpakTnuyHo KOXHa MammHa ab0 MeXaHi3M SBIAIOTHCS  QPUKIIHHUMHU
CUCTEMaMH, TOOTO CKJIAJIal0ThCS 3 MEXAHIYHUX MIJICUCTEM Ta CHCTEMH MaTeplalbHUX
TOYOK, (PI3MKO XIMIYHOI Ta TEPMOJMHAMIYHOI CHCTEM. Y OUIBIIOCTI BHUIAIKIB,
HAJIIMHICTh 1 JIOBFOBIYHICTh Map TEPTS BHU3HAYAE TEXHIKO-CKOHOMIYUHI 1 €KOJIOTIYHI
MOKA3HUKHU BCHOTO MEXaHi3My ab0 MalllMHM, HaJ{IHHICTh Ta 0e3MeKy 1X eKcIuTyartaiii,
a y MACYMKY — iX KOHKYpPEHTO3/1aTHICTb.

Bigomo, 1m0 HamiiHICTh, K BIIACTHBICTh MEXaHIYHOI CHCTEMH 30epiraTa B yaci
npane3IaTHUi CTaH, JIMITYEThCS TEXHIYHUM CTaHOM ii €JIEeMEHTIB — JAeTajeil Ta
BY3J1iB HAaWOUIbIII HABAHTAXKEHUX 301pHUX OJIMHHUILIb, POOOUYMX OPraHiB, MPUCTPOIB 1
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MexaHi3MiB. Lle 3B’s3aHO 3 TUM, 110 Beaydl MPOLIECH BTPATH iX Mpaie3gaTHOCTI —
pyiiHyBaHHS ab0 HEJOMyCTUMA IIJIaCTHYHA JAedopmallis; MHOKHHHA - 1 MaJIO IIUKIIOBA
o6'emHa BTOMa; Oe3/i4 BHUIIB IOBEPXHEBOIO PYHWHYBaHHS JeTajeii IpU TeEpTi,
SABJISIFOTHCS IPUYUHOIO BIAMOB TpakTUYHO 100% MeXaHIYHUX CUCTEM, 1 MPU3BOMASTH
710 3HAYHUX €KOHOMIYHUX BTpAT.

JlochikeHHsT TIpoIeCciB B3aeMOIii poOOUMX OpraHiB ClIbCHKOTOCTIOAAPCHKHUX
MalllH 3 MaTepiajiaMu, 10 BiI0OYBAaIOTHCS 3a OE3MOCEPEIHBOr0 KOHTAKTY JBOX TLI
(pobounit Opran — cepeHOBmue) YacTillle  BChOTO 3BOJUTHCA JIO BU3HAYCHHS
eHeproeMHOCTl 1 sikocti oOpoOku. Lli 3aBmaHHsA MONATAIOTH Y o6rpyHTyBaHH1
parioHaTBbHIX TeOMETPIIHHX napaMeTplB poboumx OpFaHlB Kl TIOBUHHI
CTBOPIOBATH MIHIMAQJIbHY €HEPTOEMHICTH Ta MaTH CTAINNA TEXHIYHUHN CTaH.

CydacHuil eTanm pO3BUTKY TE€XHIKH, B TOMY YHCIIl, 1 CLIBCHKOTOCIOJAPCHKOI,
XapaKTEpU3y€eThCs MIABUIICHUMU BHMOTaMH JIO0 TOBEPXHEBOI MIITHOCTI JeTajei,
By37TiB 1 poOOYMX OpraHiB MalluH, SKa BHU3HA4Ya€ OCHOBU HAJIAHOCTI Ta
JIOBrOBIYHOCTI MEXaHIYHUX CHUCTEM.

MeTta JoCHiKEHHST PO3BUTOK 1 BJIOCKOHAJICHHS TEOPETUYHUX OCHOB
HAJIAHOCTI Ta IOBFOBIYHOCTI CLITLCHKOTOCIIOIAPCHKOT TEXHIKH.

[ligBUIIEHHS pecypcy 1 HAAIMHOCTI Map TepTa Ta poOOYHUX OpraHiB MEXaHIYHUX
CHUCTEM CUIbCHKOTOCIOIAPChKOT TEXHIKM, B 0ararboX BHUIIAJIKAX BU3HAYAETHCS 1X
CYMICHICTIO, MiJI IKOIO PO3YyMIETHCS 3/IaTHICTh CUCTEMU PEai30BYyBaTH ONTHUMAIbHUI
CTaH 3a BHUOpaHUMHU KpUTEPISIMU, 1 B 3aJaHOMYy Jlana3oHl YMOB TEXHIYHOI
eKCIUTyaTarlii.

Byap-sike pyxyMBE CHpSOKEHHA JAETalled arperaTiB ClIbChKOIOCHOAAPChKOI
TEXHIKM Tpeba TMPeACTaBIATH SIK CYKYIHICTh OKPEMHX €JEMEHTIB, KOTpl €
000B’SI3KOBO Y CKJIaJ[i MEXaHIYHOI CUCTEMH 3 TIEBHUM CITIBBIIHOIICHHSIM MiXXK HUMH, 1
IPENCTaBIAIOTh 11 CTPYKTYpy. (puc. 1). Sk 6aunMo 31 cxeMu MpPEACTABICHOI Ha
pPUCYHKY | TEXHIYHOi CHUCTEMH, BXIJHI XapaKTEPUCTHKHU, SIK MPABHUIIO, € 30BHINIHI
BILJTUBU, TEPETBOPIOIOTHCA Y CHUCTEMI 3 IIJUIIO peastizallii cBOro (PyHKI[IOHAIBHOTO
IpU3HAYCHHS.

EdexTuBHICTh Oy/b-IKOT TEXHIYHOT CUCTEMU MOMJIMBO OI[IHUTH BEIUYHUHOIO
BTpaT, KOTP1 JOLJIBHO PO3AUIMTH Ha Bl TPYMH.

Brtpatu eneprii Ha TepTs, KOTpi NPUOIM3HO MOMIMBO OLIHUTU KOEPILIEHTOM
TEPTS:

frop= 2 (1)

Brpatu Marepiany B pe3yibTaTi CTPYKTYPHUX 3MiH 1 pyHHYBaHHS MOBEPXOHb
TEPTs, BEJIMYMHY KOTPUX TpeOa BU3HAYATH IHTEHCUBHICTIO 3HOLTYBaHHS:

_Ah
‘]_B (2)

ne A h — niHIAHANA 3HOC TPUOOETIEMEHTIB CIIPSKEHHS, MKM; A S — HUISIX TEPTS, M.
['onoBHUMU €eMEHTaMH MEXaHIYHOI CHUCTEMU SIBIISIIOTHCS TIOBEPXHEBI IMIApH
JeTanei 1 map Tepts. BimoBiTHO OCHOBHUM IOJIOKEHHSIM MOJIEKYJISIPHO-MEXaHIYHOT
TEOpii TepTS Ta BTOMHOT TEOpii 3HOCY y MPOIIECI CIPAIIOBAHHS CIIPSHKEHUX JeTallel B
iX MOBEPXHEBUX IAapaxX MOXKIMBO BIAWIMTH TPU OCHOBHUX TPYIH PEAKIINA macuBarlii
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TBEPAUX TUI: B3a€EMOJiS 3 AKTUBHUMH €JIEMEHTaMH CEpEOBHINA; B3aEMOJIS 3
MartepiajlaMi KOHTPTLIA; BHYTPIIIHBS Mepe0ya0Ba CTPYKTYpH MOBEPXHEBUX IIIapiB.

B pesynbraTi B3aeMoAil AaKTUBOBAaHMX IMOBEPXHEBUX IIApiB  MeETaly 3
AKTUBHUMU €JIEMEHTaMH CEPEIOBHUIIA — MacHBaTOpaMu (KHCHEM, CipKoro, pocdopom,
XJIOpOM, a30TOM Ta 1HIL) YTBOPIOIOTbCS HOBI oaHOGa3Hi abo rerepodasHi
TOHKOIUTIBKOBI 00'€KTH, IO OTpPUMAajiyd Ha3By BTOPHUHHHUX CTPYKTYp. YTBOPECHHS
BTOPUHHUX CTPYKTYp BiIOyBa€Tbcs Yy TEBHOMY Jialma3oHi PEXUMIB TepTs 3a
HAsIBHOCTI JMHAaMIYHOI PIBHOBAaru MpOLECIB aKTHBAIll 1 MacHBaIli, Ta SBISETHCS
HEOOXiTHOIO YMOBOKO JUIS peaiizaimii SBHIA CTPYKTYPHOTO TIPUCTOCYBaHHS
MaTtepialliB IpH TEPTi.

MexaHoximiuHI TIporiecu (pOpMyBaHHS BTOPUHHUX CTPYKTYp Ha TIOBEPXHSX
TepTsS OOYMOBJICHI 30BHIIIHIMM MEXaHIYHUMHU BIUTMBAMH, MPUPOIOI0 MaTepialiB
TEPTd Ta CKIaAOM pobouux cepenoBull. Po3Mipu, reomeTpis po3TallyBaHHS,
BHYTpIIIHS Oy/10Ba, XIMIYHUH 1 ()a30BUIl CKJIaJId BTOPUHHUX CTPYKTYP MOXYTh OyTH
PI3HUMH.

4 ) Tpi6osioriuyna
3oBHiMHIi
BILIHB: CUCTEeMa
_l\ *Cuna Teprs;
*HABAaHTAYKCHHSI, _: >
. . _l/ *3HOC;
*IIBUKICTh . P eBiGparis:
BiJTHOCHOTO pattis;
*TEIIOTA;
KOYEHHS; - .
*OIPOMIHEHHS; 3
*HArpiBaHHS 1-tpuboeneMeHT (PyXaeThes);
2- TpuboeIeMEeHT
(HEpyXOMHUi);
\ / 3-TIPOMIXKHUIA esIeMeHT(0IHnBa \ |_| j
3MIHEHHS TOBEPXHI Brpara matepiaiy
(yTBOpEHHS 3HOCY)V 7 JTUCHTIAIIiS eHepTii

TpibonoriuHi MOKa3HUKU:
TEpTs, 3HOC

Puc. 1. MexaH14HO-Tp100J0T1YHA CUCTEMA.

dopMyBaHHS CHpaIbOBAHOI TOBEPXHI JeTajel 1 poOOYMX OpraHiB MaIlvH
BiIOYBAa€ThCSA B pe3yJbTaTl MIJCyMyBaHHS PI3HMX 3@ IHTEHCUBHICTIO Ta BUAAMHU
€JIEMEHTApHUX PYHHYBaHb, 3MIHU MEXaHIYHHUX Ta (PI3UKO-XIMIYHHUX BIIACTUBOCTEN
MOBEpPXHI JieTajl TijJ BIUIMBOM 30BHIMIHIX (akTopiB. Po3rmsmatoun mpuduHHA
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MEXaHIYHUX BiAMOB Tpeba BUIUIMTH HACTYIHI TOJOBHI (akTtopu: 1) mopyuieHHs
mpaBUJl TEXHIYHOI eKcIuTyaTaiii; 2) Broma; 3) HaamipHa nedopmariis; 4)
3HOIIIYBaHHS; 5) Kopo3sis; 6) 3acMiueHHs; 7) HAedEeKTH KOHCTPYKIli, BUPOOHHYI
HEJIOJIKU Ta JeeKTH 301pKHu.

KoxHuii  enmeMeHT CHCTeMH XapaKTepU3YEThCS TEBHUMHU  BJIIACHUMH
BJIACTHBOCTSIMHU, KOTP1 BIUIMBAIOTh HA ii CTPYKTYpy Ta GOPMYIOTH BIACTUBOCTI Camoi
MeXaHI9HO1 CUCTEMU (arperatHi BJIACTHUBOCTI). Haniiina poboTta
CLTBCHKOTOCTIONAPCHKOT TEXHIKK 3aJICKUTh BiJl 0araTO4YMCICHHNX 00 €KTHMBHUX 1
cy0’eKTUBHUX (PAKTOPIB, SIK1 3HAXOMSITHCS Y HAJTO CKJIAIHIN 3aJI€KHOCTI.

OO6'exTHBHI (haKTOPH II€ BILUTUBU 30BHINTHHOTO CEPEIOBUIIA, MEXAHIYHI Ta 1HIII
30BHIIIHI BIUIMBU (3HOC, CTapiHHS, 3pyHHYBaHHA BiJ BTOMH, JIOKaJbHE
HaBaHTa)KeHHA 1 Take 1HIe). Cy0'ekTuBHI PakTopH - 11e (HaKTOPHU, KOTP1 B OCHOBHOMY
3alie)KaTh BlJ JIIOJUHU: BUOIp €JIEMEHTIB, IO BXOJATh Yy BHUPIO; BUOIp cxemu 1
KOHCTPYKTHUBHOTO PpIIICHHS TpPU TPOEKTYBaHHI; BHUOIP PEXHUMIB HOPMAaIbHOI
eKCIUTyaTallii; opraHizailisi TeXHIYHOTO CEPBICY Ta PEMOHTY MallIUH.

3aleKHICT, HAAIMHOCTI 1 JOBIMOBIYHOCTI MAIIMH BIJ OaraTO4YMCICHHUX Ta
pi3HUX (aKTOpPIB MPHU3BOJUTH JO TOro, IO IIOSBAa BIIAMOB, a TaKOX 3MiHa
XapaKTEPUCTHK HAAIMHOCTI CTAHOBISATH BHIIAJKOBUM, CTOXaCTUYHHM Xapakrep.
Metoau nociigKeHb HAAIMHOCTI 3aCHOBaHI Ha TOMY, IO BiAMOBAa — BHUIIQJKOBA
MOJis, 1 1714 ii monepeIKeHHs HEOO0X1THO 3HATH (PI3UYHI IPUYMHH Ta 3aKOHOMIPHOCTI
YTBOPEHHS 1 11 pO3BUTKY.

Pesynbprati JoCHiKEHb JO3BOJSIOTH PO3POOMTH KOMIUIEKC 3aXOMiB IO
3a0€3MEUYCHHI0  MPaIe3aTHOCTI JeTajie 1 CHOpshKeHb MEXaHIYHHX — CHCTEM
CLIBCHKOTOCTIONIAPCHKOT TEXHIKM Ha cTaaisix KoHcTpytoBaHHs (K), BupooHuITBa (B)
ta ekcruryaranii (E); BuOpatm wmatepianiv, 1m0 3a0e3NneuyBaTUMYTh 3aJaHy
JIOBTOBIUHICTh JIeTajeil; OOIpYHTYBAaTH METOAM BUTOTOBJICHHS JETallel 1 PEKUMH 1X
o0poOKHM, a TakoX TMEepPIOAUYHICTh TPOBEJICHHS YIPaBIIHCHKUX BIUIMBIB B
eKCIUTyaTarlii, CIpsIMOBAHHUX Ha MIATPUMKY Mpale3aaTHOCTI MaITUHU.

PoGoui opraHm CIIBCBKOTOCIIONAPCHKOI TEXHIKH IMOCTIHHO B3a€EMOMIIOTH 3
o0poOnoBaHMMHU  MaTepiajiaMu (KOMIOHEHTH KOPMIB, MPOAYKTH POCIWHHUIITBA,
IPYHTH, THOIBKA 1 1H.), a TAKOX 3a3HAIOTh HABAHTAXXEHHSI, 1[0 MAIOTh OCOOJIMBOCTI,
BUKOHYBAaHUX HUMH TEXHOJIOTIYHUX OIepailiii, 1 3HAXOAAThCS TiJ TMOCTIHHUM
BIJIMBOM 30BHIIIHBOIO cepefoBHIla (adpa3uBHI YaCTUHKU IPYHTY, BOJIOTA, KHCII
COKH POCJIHMH), III0 MPHU3BOJIUTH JO iX IHTCHCHBHOTO CIIpallfoBaHHs. BpaxoByroun
00’€KTHBHI MPUYMHU 3HOCY JeTajeil 1 poOOYMX OpraHiB MalllMH, HasBHICTh Ha
OUIBIIOCTI iX PIXKY4Oi KpalKu, 1 HEOOXITHICTh 30€PEKECHHS 3aJaHUX T'eOMETpii Ta
pO3MIpIB Ha MPOTS31 BCHOTO TEPMIHY iX CIY»KOH, MOXJIMBO CTBEpPKYBaTH, IIO
3MIITHEHHS X pOoO0YMX TpaHEH, 3aXUCT BiJ HEOE3NMEUHUX BIUIMBIB 0OpPOOIIOBAHOTO
Marepiany Ta (HaKTOpiB 30BHINIHBOTO CEPENOBUINA 3aBXAU € aKTyaJbHUMU
3aBIaHHSIMU.

[Ipu po3poOIli MeXaHIYHHX CHUCTEM, HaWBXKIWBIINIUMH, 3 TOUYKH 30Dy
HAJIAHOCTI 1 JIOBIFOBIYHOCTI, SIBJSIIOTHCA BHUMOTH TIPOCTOTH 1 paIliOHAIbHOI
KOMIIOHOBKM OCHOBHHX BY3JiB, TEXHOJOTIYHOCTI Ta PEMOHTONPHUIAATHOCTI
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KOHCTpYyKIii. B mpouecax 3HOIIyBaHHS, BTOMH, KOPO3IMHOTO, €poO3iHHOrO 1
KaBITAI[IMHOTO PYHHYBaHb BAXKJIMBE 3HAYCHHS MAalOTh CTaH 1 BJIACTUBOCTI TOHKOIO
MMOBEPXHEBOTO MIApy JAETaleld MAIlWH, BiJl KOTPOTO 3aJICKUTh XapaKTep YTBOPEHUX
BTOPUHHHUX CTPYKTYP, Ta PO3BUTOK SIBUIIA CTPYKTYPHOTO TIPUCTOCYBAHHS MaTEPialiB
B IIPOLIEC] EKCIUTyaTallii.

B Tenepimmniii gac po3poOneHo Oarato METOMIB 3MiHHM TEXHIYHOTO CTaHy,
CTPYKTYpPH 1 BIACTUBOCTEH TOHKOTO IIOBEPXHEBOTO Iapy JeTajed MarluH.
Buxopucranas iX 3 BpaxyBaHHSIM KOHKPETHHX YMOB pPOOOTH J03BOJSIOTH
dbopMyBaTH MOBEPXHEBUW IIAp JAeTaleid 3 Harepes 3aJaHMMU BJIACTHBOCTSIMH, B
pe3yJbTaTi 4oro 3HaYHO MIABUIIYETHCS HAIIMHICTD 1 JOBFOBIYHICTh MAIIIUH.

BucnoBku

HaniifHicTh MEXaHIYHMX CHCTEM 1 JIOBIOBIYHICTH pOOOYHMX OpTraHiB
CUIBCBKOTOCTIONIAPCHKOT  TEXHIKM MOXKe OyTh 3abe3neueHa HUISIXOM BHOOpPY
3HOCOCTIMKHMX MaTepiaiiB Ta IHHOBAIIMHUX TEXHOJIOT1H, TOMyCTUMHUX XapaKTEPUCTUK
HABAaHTAKEHHS 1 CEPeOBHUINA, PO3POOKOI0 ONTUMATBHUX PETJIaMEHTIB TEXHIYHOi
eKCIUTyaTallli Ta JOCATHEHHS BUCOKOI KOCT1 TEXHIYHOTO OOCITYyTOBYBaHHS 1 PEMOHTY.

HaniifHicTh 1 [JOBTOBIYHICTh MEXAHIYHUX CHCTEM CLILCHKOTOCIOIAPCHKOL
TEXHIKH BU3HAYAETHCS B OCHOBHOMY 30€pEXKEHHSIM PO3MIPIB iX €JIEMEHTIB, SAKOCTI
MTOBEPXOHB TEPTSI, IOBEPXHEBOIO MIITHICTIO TEPTHOBUX CIPSIKCHb.

YJIK 658.27:339.13:631.12
JEL Classification Q 01; D 24; P 42

MATEPIAJIBHO-TEXHIYHE 3ABE3IIEYEHHA CIJIbCBKOI'O
I'OCIHHOJAPCTBA YKPAIHHN

O. B. 3axapuyk, 0.e.H., npog.
Hayionanvnuii naykosuti yenmp «Ilncmumym azpaphoi ekonomikuy, m. Kuis, Yxpaina

[lepBicHa  (mepeolliHeHa) BapTICTb  OCHOBHUX  3ac00IB  CUIBCHKOTO
roCIo/iapcTBa, MHUCIMBCTBA Ta HaJaHHS TOB S3aHUX 13 HUMH TOCIYT 3a JaHUMHU
Jlep>kaBHOI cy>k0u cTaTUCTUKK YKpainu Ha KiHeub 2019 p. cranosuna 460,5 mipa
rpH, abo 4,8% 3arasbHOI BapTOCTI OCHOBHHX 3ac00iB HaIllOHAJIBHOI E€KOHOMIKH
VYkpaiau. IlopiBHsiHO 3 BignmoBigHUM mokazHukoM 2018 p. BapTicTh OCHOBHHX
3ac00iB CUTBCHKOTO TOCTMOJAPCTBA, MUCIMBCTBA Ta HAJAaHHS TIOB SI3aHUX 13 HUMHU
nmociyr 3pocia Ha 61 mupxa rpH, abo Ha 26,2%, 10 € MO3UTUBHUM PE3YJIHbTATOM
3pOCTaHHS 1HBECTUILIH Yy 3rajlaHy raiysb.

[3 BU3HaUEHHSM peabHOI PUHKOBOT BAPTOCTI OCHOBHUX 3aCO0IB CKJIQJIA€THCS
napajokcaibHa curyaiia. [Iporsrom 2019 p. Oyno BBeAeHO B [iF0 HOBUX OCHOBHHUX
3aco0iB Ha 51,7 muapa rpH, Toal Ak BHOyno — nume Ha 23,2 mupa rpH. [IpudnHoO
OBOTO CTao0 OOJIIKOBYBAHHS OCHOBHUX 3acO0IB arpapHOro BUPOOHUITBA, SKI

112



«Payionarvhe 6uKopucmanns enepeii 6 mexuiui. TechEhergy 2022»

CIIUCYIOThCS, B IiHAX iX nmpuadanHs 10-20-piuHoi JaBHUHM, 32 IPUI0AHHS TaAKUX YK
B CHOT'OJIHIIIHIX, 3HAYHO BUINMX I[1HAX.

3HayHe BiAcTaBaHHSA (HAKTUYHOI OCHAICHOCTI BITYM3HSHOTO CUIBCHKOTO
rocrojiapcTBa CIOCTEPIraeThesl Bij IUJIOT HU3KK KpaiH €Bponu 3 po3paxyHKy Ha
OJIMHUINIO TUTONIl y BapTicHoMy BuMipi [4]. Tak, cranom Ha 1 ciuns 2020 poky B
VYkpaini BapTicTh OCHOBHUX 3aco0iB crtanoBuna 231 pon. CIHA nHa 1 ra
clIbCchbKOTOCTIOAApChKUX yrinb. Ha mro x naTy ananmoriyauii mokasHuk y I[lombmii
MepeBUIIyBaB yKpaiHcbkui y 21,8 pasza, BenukoOpuranii — 27,3 pasa, Uexii — 27,3
pasa, YropmuHi — 34,4 paza, ®@pantii — 36,4 paza, B Himeuuuni — y 96,1 paza [1].

OOcsar po3paxyHKOBOI HOPMATHBHOI MOTPEOM MaiKe BJIBIUl TEPEBUIILYE
daktuunmii Ha 1 ciuns 2020 p. — 868,4 ta 460,5. Po3paxyHok Bka3zye, 110 Ha 1 ciuHs
2021 p. BapTiCTh OCHOBHUX 3aC001B MOBMHHA CTaHOBUTHU 1734,4 Mipa TpH., mo y 3,8
paza OuibIe 3a GakTuyHui noka3Huk Ha 1 ciuns 2020 p., a 'y 2025 p. 2224,4 mipa
IpH, abo y 4,8 paza Oublie.

Taka cuTyallisi cipyyMHEHA HEJOCTATHICTIO HAsBHUX OOCSTIB 1HBECTYBAHHS
I 3a0e3MedeHHsT HEOOXITHOI MOJeNl  BIATBOPEHHS Taly3€BUX OCHOBHHUX
BUPOOHUYUX 3aCO01B.

Jns miaBUINEHHS PIBHS KamiTami3ailii MiAIPUEMCTB HEOOXITHO MPOBECTH
MOJIEpHI3aI[il0 OCHOBHHUX 3aC001B, BITHOBUTHU BTPAYCHUU TEXHIYHUHN MOTEHINAN IS
HOTO TMOJANBIIOTO PO3BUTKY, BIPOBAIUTH JIOCATHEHHS HAYKOBO-TEXHIYHOTO
MIPOTPECY BIJAMOBIIHO 0 CYyYaCHUX BUMOI KOHKYPEHTOCIIPOMOYKHOTO BUPOOHHUIITBA.

ExcrniopTHMil OTEeHLIaNl 3rajlaHol MPOIyKLIi TO0CUTh HecTaOuibHui: y 2018 p.
eKCIOPT IUTYTiB 3MeHmuBcA Ha 961 omumnmmto, mpore y 2019-2020 pp. BiH
3QJIMIIAETHCS TIPAKTUYHO Ha ogHOMY piBHI — 1908 Ta 1904 omuuuin BigmoBigHO. Y
2020 p. Oyno ekcnoproBaHo IuIyriB jumie 73,4% Bix exkcriopty y 2017 p. Immopt
IUTYTIB TOCTIHHO CKOpouyeThess — Bif 1611 oguaunp y 2017-my mo 797 onuHUIE Y
2020 p. (49,5%), 110 BKa3ye Ha MOJIMIICHHS KOHKYPEHTOCIIPOMOKHOCTI BITYM3HSHOT
TEXHIKU IIbOTO BUY Ta, pa30M 13 THM, 3MEHILIEHHS MOTPEOH y MIIyrax yepe3 aKTUBHE
BIIPOBAPKCHHS MTPOTPECUBHUX TEXHOJIOTIH MIHIMAJIBHOTO 0OpOOITKY IPYHTY, PO IO
CBIJTYUTH SIK CKOPOUEHHSI 0OCSTIB BUPOOHHIITBA, TAK 1 CKOPOUEHHS IMITOPTY.

JlocuTh HEraTUBHA CUTYalllsl CKJIanacsi 3 BAPOOHUIITBOM BITUYM3HSIHUX KOCAPOK,
KOJIM Y IMHAMIL CIOCTEPIraeThes MOCTiiHE ckopoyeHHs Bia 3593 onuuuue y 2017-
My 10 525 oaunuis y 2020 p., abo no 14,6%. HeratuBHUM SIBUILIEM CTal0 TaKOX
MOCTIHE 3pOCTaHHA IMIIOPTY HaBICHUX Ta MPUYINMHUX Kocapok Bix 1415 oaunuips y
2017-my no 4244 omuuunp y 2020 p., a6o 1o 299,9%. Excrnopt mi€i mpoaykiiii
HeCTaOUIbHUM, HOro mnepeBullleHHs Haja BUpOOHULUTBOM y 2020 p. HOSICHIOETHCA
3HAYHUMH CKJIQJICbKUMU 3aJUIIIKaMHU Ha 3aBOJIaX-BUPOOHUKAX. Y IIJIOMY, €KCIIOPT
KOCapoOK 3a JMocCIiKyBaHu# niepion 3pic Ha 33,8% y 2020-my nopiHsiHO 3 2017 p.,
MpOTE y KITbKICHOMY BHpa3i JuUIle Ha 252 OUHHIII.

JlocuTh  TO3WTHBHOKO  BUSABWIACS  CHUTYyallld SK 13  BHPOOHHUIITBOM
PO30pU3KyBaviB 1 PO3MUIIIOBAUIB, TaK 1 3 POCTOM KOHKYPEHTOCIPOMOXKHOCTI. Xo4a y
2018-2019 pp. Bim3Hauanocs He3HauHe ckopodeHHs Bif 1324 onununp y 2017-My g0
1298 Ta 1058 omuuunp y 2018-2019 pp., y 2020 p. BigOymnocs 3poctanHs g0 1344
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onuHuilb, abo Ha 1,5% 3a mopiBuanus 2020-ro 3 2017 p. [6]. Kpim Toro,
CIIOCTEPITa€ThCS MOCTIMHUM PICT €KCHOPTY i€l mpoayKuii: Big 446 oquuauib y 2017
p. 10 526, 924, ta 1134 oaununp y 2018-2020 pp. BianmosiaHo, a60 excropT y 2020-
My ctaHoBuB 254,3% no ekcmopry y 2017 p. Imnopt po3bpuskysauis y 2020 p.
ckopoTuBcs Ha 81,6% mopiBHsHO 3 2017 p. Lle Bka3ye Ha ocy4acHEHHS BUPOOHUIITBA
Ta 1IHHOBAIIWHUI TiAXIA JO HHOTO CaMe€ Yy HalpsiMi BUTOTOBJICHHS PO30pU3KyBayiB,
0 Y CBOIO YEpPry CHPHSIE CKOPOYCHHIO IMIIOPTO3ICIKHOCTI y JAHOMY CETMEHTI
MaTepiabHO-TEXHIYHOTO 3a0€3MeUeHHs arpapHOro BUPOOHUIITBA.

Ha piBeHb cHoXuBaHHA TEXHIKM B KOHKPETHOMY pOIll BIUIMBA€E Oarato
dakTopiB: MpUOYTKOBICTh arpapHOro BUPOOHUIITBA, MPUPOIHO-KIIMATHYHI YMORH,
€KOHOMIYHHMH Ta TOJITUYHMM CTaH y KpaiHi, 1HQIISIA, BIJCOTKOBA IOJITHKA
¢dbiHaHCOBUX 1HCTUTYTIB Tomo. KpiM TOro, OUIBIIICTD BEIMKHUX MIANPUEMCTB Ta
arpoOXOJIIMHTIB HAJAIOTh IIepeBary 1HO3EeMHIN TEXHIIll, sKa BIAMNOBIZA€ PIBHIO
Cy4aCHHUX TEXHOJIOT1H, B MPOIEC] BUKOHAHHA SIKHUX 3aCTOCOBYETHCA CYMyTHUKOBUU
3B’SI30K Ta CKJaJHa KOMII'IOTepHa TexHika. [lokymisiMu yKpaiHChbKOI TEXHIKU
BHCTYIIAIOTh MaJli, CEpeHI Ta YacTHHA BEJIMKHUX MiAMPUEMCTB, SKUM HE BHCTAYa€e
IPOLIOBUX KOIITIB JUIsl TPUAOAaHHSA JOPOroi IMIIOPTHOI TEXHIKK W Ti MIANPHEMCTBA,
AK1 HaJA0Th [IepeBary TpaAUIIiHUM TEXHOJIOTIAM.

BucHoBku

3abe3neueHHs arpapHoro CEKTOpPY €KOHOMIKH CY4YacCHOIO
BHCOKOIIPOJYKTUBHOIO, €KOJOTIYHOK Ta EKOHOMIYHOK BITYM3HSHOIO TEXHIKOIO
MOXXJIMBE 32 YMOBHU BIIPOBA/PKCHHSI 1HHOBALIMHUX TEXHOJOTIA Yy BHUPOOHHIITBO
CUTBCHKOTOCTIONNAPCHKOT TEXHIKHM, OpraHizaiii BUPOOHUIITBA Ha TepUTOpli YKpaiHu
IOPOJYKII KpaluxX CBITOBUX OpEHMIB, YIOCKOHAJIEHHs wMexaHi3Mmy [Iporpamu
YaCTKOBOI KOMIIEHCAIlli BAapTOCTI BITYM3HAHOI TEXHIKM (HAMPUKIAM, 301IbIICHHS
po3Mipy kommeHcarii Big 25% no 40%). Kpim mporo, Taki 3axoiu TOTOMOXYTh
cTabUTI3yBaTH CUTYAIlll0 HA PUHKY BITYU3HSIHOI TEXHIKH Ta MOCTYIMOBO CKOPOTHUTH
3QJICKHICTD BiJI 11 IMIIOPTY.
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O. B. 3axapuyka Ta B. /[. Botitioka. Kuis—Tepromins : @OII Mansaums B. A., 2019.
305 c.

YJIK 631.3:636
JEL Classification Q 01; D 24; P 42

ILJIb I OCHOBHI 3ABJJAHHS ITPU PEAJIIBALIIL CACTEMHU MAILIMH
JJIA TBAPUHHUIITBA

B. 1. Pebenko, K.m.H., 00u.
Hayionanvhuii ynisepcumem 6iopecypcis i npupoookopucmysanus Ykpainu,
m. Kuis, YVrpaina

VY nepeocHalieHHI TBapUHHUIIBKUX OO'€KTIB HOBOIO TEXHIKOI, 31MCHEHHI
TEXHIYHOI TMOJITHKH, peaji3aiii NPUUHATOI CTpaTerii MalluHHO-TEXHOJOTTYHOTO
3a0e3ne4YeHHs] BUPOOHUIITBA MPOAYKIIT OUTbIIA POib MPUIIISETHCS TMEPCIEKTUBHIMN
CUCTEMI MaIIMH JUIsl Tady3ed TBapUHHHUIITBA, SK HAYKOBO-OOTPYHTOBAHIM
HOpMaTUBHO-1H(OpMaIliliHii 0a3i (QopMyBaHHS paIllOHAIBHOTO TMApKy MAaIlWH 1
BCTAaTKYBAaHHS /I PI3HUX THUIIIB TOBAPOBUPOOHHUKIB, IO 3a0€3MEUYIOTh JOCATHECHHS
nependayeHuX CTPATETIIMH PO3BUTKY TBApPUHHHIITBA M MAIIMHHO-TEXHOJIOTTYHOTO
3a0e3Me4eHHs] Taly3l TOKa3HHMKIB  €(QEeKTHMBHOCTI BHUPOOHUIITBA  MPOIYKIIi
CKOTapCTBa, CBUHAPCTBA, BIBYAPCTBA 1 NTaX1BHUITBA.

HoBa cucrema MammH MOBHHHA BKJIIOYATH HAOIp ONTHUMAIbHUX 1O COCTaBY
HaOUTbII ePEKTUBHUX KOMIUIEKCIB TEXHIYHUX 3aC001B, 110 JO3BOJISIOTH pealizyBaTH
PEKOMEHI0OBaH1 TEXHOJIOT1I BUPOOHMIITBA BHUCOKOSKICHOI MPOIYKIII # TEXHOJOTIIi
BUKOHAHHS TPOIIECIB 3 MiHIMAJIbHUMU BUTpPATaMH PECYPCIB, IO 3aJ0BOJIbHSIOTH
BUMOT'aM €KOJIOTTYHOCTI, O€3MeKH, HaIIMHOCTI OXOPOHU Tpalli.

MeToro JOCHiKEHb IO PO3pOOIll CHCTEMU MAIIUH JJiIi TBAPWHHUIITBA €
OOTpYHTYBaHHsI palliOHaJBLHUX 3aco0iB 1 CMOCOOIB MexaHizamii ¥ aBToMaTH3arlii
MPOIIECIB MPH 3aJaHUX TEXHOJOTIAX BUPOOHUIITBA BUCOKOSKICHOI IPOIYKITli BUTpAT,
o 3a0e3MevyloTh 3HWKEHHS, 1 MIABUIIEHHS MPOIYKTUBHOCTI Tpalli, OXOPOHY
HABKOJIUIITHROTO CEPEIOBUINA, paIliOHAIbHE BUKOPUCTAHHS PECYPCIB, MOJIMIIECHHS
COIIAIbHUX YMOB Tpalli MPaIliBHUKIB TBAPUHHHUIIBKUX MATPUEMCTB.

3acTocyBaHHS TEXHIYHHUX 3ac00IB 1 MalIMHHUX TEXHOJOTIH, nepeadadyeHux
CHUCTEMOI0 MalllMH MOBHWHHE TAaKOX CIPHUATH Yepe3 CTBOPEHHS ONTUMAJIbHHX YMOB
AKUTTE3a0€3MEUEHHS, MIITOTOBKY BUCOKOSKICHUX KOPMiB, HOPMYBaHHsI iX BUJadl Ta
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1HII  1HXKEHEPHO-TEXHOJIOTTYHI (pakTopu (OMPOMIHEHHS MOJIOJIHAKY, YCYHEHHS
CTpECIB 1 T.M.) OUIBII MOBHOI peati3ailii TeHeTUYHOTo (MPOAYKTUBHOTO) MOTEHITIATY
BUKOPHUCTOBYBAaHUX MOPIJ TBAPUH 1 ITHIII.

3acTocyBaHHS HOBOI CHCTEMH MAaIllMH IS MeEXaHi3allli W aBToOMaTH3aIlii
TBAPUHHHUIITBA CIPSIMOBAHE Ha PO3B'SI30K HACTYIHHUX IH)KCHEPHUX, CKOHOMIYHUX 1
COIlIJIPHHX 3aB/JAaHb:

- KOMIUIEKCHY MEXaHI3allll0 W aBTOMATHU3allil0, BUCOKOTOYHE PETYIIOBaHHS
peXKMMIB BUKOHAHHS MPOIECIB 1 Omepaiii, BUXOASYM 3 (i310J0TIYHUX TOTPEd
TBapUH, TPU BHUPOOHHUIITBI BHCOKOSKICHOI €KOJIOTIYHO YHCTOi MPOAYKIUI 3
MIHIMaJbHUMHM BHUTpaTaMU PECYpPCIB y TOCHOJapcTBax 1 ¢epmax pi3HUX (GopMm
BJIACHOCTI, 3 OOJIIKOM KJIIMAaTHYHHUX 1 30HAJIBHUX yYMOB, OCOOJUBOCTEH TEXHOJIOT1M
BUpPOOHUIITBA HA OCHOBI CTBOPEHHA ¥ 3aCTOCYBaHHS MPHUHIIMIIOBO HOBOI,
yHIBEepCaIbHOI i 6araroyHKIIIOHATbHOT TEXHIKH;

- 3aMimieHHd ab0 MakCMMalibHE CKOPOYEHHs pPYy4yHOI Tpali IMpu
oOCIyroByBaHHI TBapuH 1 MTHUIIl, NEPBUHHIN mepepoOil MpPOAyKIi, TUTOMA Bara
SIKOTO B II€#l yac cTaHOBUTH 35...45%, a B penpoAyKTOpHUX 1exax Oiabin 60%;

- CTBOPEHHS CHPHATIMBUX YMOB ISl peajizalii I'eHeTUYHOro MNOTEHLIATY
TBapHH JI0 OJEPXKAHHS MaKCHMaJbHOI MPOIYKTUBHOCTI 3 MiHIMAJIbHUMH BHTpATaMH
KOpMIB, MaTepiaJiB 1 €HEeprii Ha OCHOBI BHUKOPUCTAaHHS CYYaCHUX TEXHOJIOTIH,
onTHUMi3alli MapaMeTpiB CepeIoBUIIA B MPUMILIEHHSAX, SIKICHOI MIATOTOBKUA KOPMIB 1
T.I. 32 paxyHOK BiJ3Ha4eHUX (PakTOpiB MoOke OyTH MiABUIIECHA NPOAYKTHUBHICTbH
TBapWH HE MeHII HiX Ha 15...20%;

- 3amwkeHHs Ha 20...50% nuToMoi MaTepiaJoeMHOCTI 1 €HePrOEMHOCTI Ta Ha
50...80% TpyaOMICTKOCTI BUPOOHHUIITBA MPOAYKIIT ¥ OOCITYyroByBaHHS TBAapWH Ha
OCHOBl1 3aCTOCYBaHHS BHCOKOC(HEKTHMBHUX 1 HaJIIHHUX KOMIUICKTIB MAIIIHH,
yIOCKOHAJICHHS TEXHOJIOT1i BUKOHAHHS MEXaH130BaHUX POOIT.

[Ipu po3poOii, dhopmyBaHHI ¥ peamizalii CUCTEMHU MAalIUH Tepen0avdacTbCs
PO3B'A30K HACTYIHUX 3aBIaHb:

- BU3HAQUUTU W OOIPYHTYBATH MapaMeTpH KOMIUIEKTIB TEXHIYHUX 3acoOiB,
OKpEMHUX MaIlIUH, 3ac001B aBTOMAaTH3allll i KepyBaHHs, 110 3a0€3MeUyIOTh 32 YMOBHU
iX TOBHOI peamizaimii (M0 HOMEHKJIATypl Ta KUIbKICHOMY CKJIaJly) MEXaHI30BaHE
BUKOHAHHSI BCIX MPOIIECIB 1 onepauiid npu BUPOOHUITBI BUCOKOSKICHOI €KOJIOTTYHO
YUCTOI MPOAYKI[ll TBAPMHHUITBA, OOCIYyTOBYBAaHHIO TBApUH 1 MTHULIl, BUPOOHUITBY
KOMOIKOpMiB, mepepoOlll THOK, BUKOHAHHIO HABAHTA)XXYBAJIILHUX 1 TPAHCIOPTHHUX
poOiT y rocmomapcTBax pizHUX (OPM BIACHOCTI 3 MIHIMQJIBHUMH BHUTpAaTaMU M
BUTpaTaMH PECYpCiB;

- 3a0€3MeYnTH pallioHaJIbHe BUKOPUCTAHHS €HEepTii i manvBa Ha 6a3i peamnizaiii
EHEpPro- Ta pecypco30epeKyBaJbHUX TEXHOJOTIM BUPOOHHUIITBA  TPOIYKITT
TBapUHHUIITBA;

- CTBOPHUTH Ta OCBOITH HOBI aBTOMATHYHI KOMILJIEKCH MAIIMH 1 ITOTOKOBHUX
JHIA, aBTOMATU30BaHI TOYHI TEXHOJIOTII HA OCHOBI BUKOPWCTAHHS MaHIMYJISTOPIB,
pOOOTIB, MIKPOIPOIIECOPHOI TEXHIKH, 110 3a0€3Meuyl0Th aBTOMATUYHE KEpyBaHHS
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PEXKMMIB BUKOHAHHS MPOLECIB 1 CTBOPEHHS YMOB IS OLIBII IMOBHOI peamizarii
IPOIYKTUBHOIO MOTEHITIay TBapHH 1 NITHII];

- 3HU3UTU TUTOMY MaTepiaJOEMHICTb, €HEPrOEMHICTH 1 KaIliTaJOMICTKICTh
TBAPUHHUIIBKOT MPOAYKIlIi, MIJBUIIUTH €(PEKTUBHICTh 1 KOHKYPEHTOCIPOMOXKHICTh
BUPOOHUIITBA, SIKICTH 1 LIIHK peati3alii oAepKyBaHO1 MPOAYKIIii;

- 3a0e3MeunTd MaKCHMajbHY TEXHOJOTIUHY YHIBEpcai3allilo TEeXHIYHUX
3ac00iB 1 Ha LI OCHOBI CYTTEBO CKOPOTUTHM HOMEHKJIATYpy MAIlMH 1 O0JiagHaHHS,
3MEHIIUTH 3arajbHy MOoTpedy B HUX;

- 3a0e3MeYnuTH OXOPOHY HABKOJMIITHBOTO CEPEJOBUINA, IOJIIMIICHHS
COLIIaJTbHUX YMOB Ipalli MpaIiBHUKIB (epM 1 KOMIUIEKCIB.

YK 631:86:631.17
JEL Classification Q 01; D 24; P 42

CONDITION OF MAINTENANCE SYSTEMEQUIPMENT THAT ENSURES
THE RELIABILITY OF ITS OPERATION

T. Yaremchuk
L. Titova, PhD
National University of Life and Environmental Sciences of Ukraine, Kyiv, Ukraine

Scientific support of AIC was performed by a number of research institutes in
Ukraine, within the walls of which new machines, equipment and technologies were
developed, methods and means of maintenance and repair of maintenance and repair
of ICC were improved, methodological problems of its reliability management were
solved.

However, the issues of reliability and efficiency of operation of the machine-
tractor fleet, the organization of maintenance and repair of tractors, combines and
agricultural machinery, as well as the restoration of worn parts were mainly studied.
There were few published works on the organization of maintenance of processing
equipment, these are the works.

In accordance with scientific recommendations, engineering services and
departments of chief mechanics were established at processing enterprises and plants
to deal with maintenance and repair issues. The organization of maintenance of
oilseeds processing equipment (OMOPE) was built on a scientific basis and
engineering and economic calculations. The calculation was based on the volume and
range of repair and maintenance work, using standards for the need for spare parts,
repair materials, standards for labor costs, number of employees and wages.

The method of engineering calculation of the organization of maintenance and
repair (maintenance) OMOPE provided the following:

» the composition of the technological equipment of the oil production enterprise

117



3bipnux me3 donoeideii XVIII Mixnapoonoi naykoeoi Kongepenuii

was specified according to the data of engineering service, accounting, operative and
calendar reporting;

» the volume of repair and maintenance works (RMW) was determined using
standards;

» schedules of carrying out planned MOT were developed;

» the amount of RMW was specified by conducting research by scientific
organizations;

» on the basis of the technology of maintenance the composition of technological
equipment for maintenance and repair was established;

» knowing the composition of equipment and the amount of work, calculated the
required number of crews and posts of maintenance and repair;

» the organizational scheme of MOT and repair was developed;

Feasibility study (FEASIBILITY STUDY) of maintenance and repair
organization was performed. According to the above method under the guidance of
Doctor of Sciences N.I. Agafonov developed a system of maintenance of ICC, which
provided for three levels of implementation of the RMW: district, agricultural
enterprises and production unit Projects were developed for the organization of the
district inter-farm base maintenance and repair of ICC and processing equipment,
size), stationary points of maintenance (SPM) of the production unit. The latter's
works included, along with the SPM, machine yards.

A significant shortcoming of the planned economy in the field of maintenance
and engineering services was the dominance of engineering and technical staff in the
supply of equipment and spare parts for repair and maintenance, as the planned
economy created a deficit, including in the field of maintenance and repair.

According to known methods, equipment is considered according to a
hierarchical scheme. Functional elements include parts and assemblies. Direct and
indirect functional connections can be traced between the elements. The first of them
connect the elements into units and assemblies, the second - functionally create the
conditions for the efficiency of the elements. For example, reducing frictional wear in
the form of oils, greases and solids, as well as ensuring efficiency through the use of
process fluids, power supply, communications and others. [3]. In case of violation of
direct connections the equipment becomes inoperable, ie there is a failure, at refusal
of indirect connections - conditions of functioning of the equipment worsen, ie the
resource decreases.

Indirect connections are parallel systems that belong to the TK, they are
characterized by the organization of ensuring the reliability of technical service, ie the
operation of parallel systems [32].

GOST27.002-2015 [4] regulates such a complex indicator of reliability as the
coefficient of technical use, for OMOPE this is the main indicator of reliability. It is
affected by reliability.

Among the main factors influencing the reliability of scientists in their studies
call the high market value of spare parts and, accordingly, an increase in proportion
to the cost of spare parts maintenance and repair costs, restoration of equipment and
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machinery that failed. The expediency of improving the organization of technical
service is based on a significant increase in losses from downtime of technological
equipment of oil companies [2]. Currently, it is necessary to reduce operating costs
per unit of output, taking into account: the higher the quality and cost of OMOPE, the
lower the operating costs [26].

The concept [1] provided for the following organization of maintenance and
repair: from 60% to 70% of the volume of maintenance and repair work is performed
at enterprises by their technical service. More complex repairs and elimination of
complex failures - in service centers at the cluster level (15-25%). Dealers have,
according to the calculations of DerzhNITI, 10-15% of the volume of works.

In 2019, ISO 27.001 [1] was adopted, which regulated the rules and principles
of reliability management of machinery and equipment at the enterprise. Its
provisions can form the basis of ITS, the main purpose of which is to ensure the
required level of coefficients of technical use, readiness and operational readiness,
maintaining efficiency [5]. SUN at the processing plant can be integrated into the
engineering and technical service, because it: is a set of all means of enterprise
reliability management, maintaining the necessary reliability indicators; provides an
effective solution to problems related to the reliability of equipment and solves the
problem of ensuring reliability. The reliability management system includes
employees - performers of maintenance and repair, engineering and technical staff.

The system includes the organization of maintenance and repair, analysis of
data on failures and restoration of equipment. GOST 18322-2016, which is used in
conjunction with GOST 27.002-2015, defined the following important terms for the
topic of our study, namely: MOT as a set of technological operations and
organizational actions to maintain the operability or serviceability of the object when
used for its intended purpose, expectation, storage and transportation, and repair - a
set of these operations and the organization to restore the efficiency, serviceability
and resource of equipment. Repairs include localization (search for a faulty unit or
node OMOPE), diagnosis, troubleshooting (recovery) and monitoring the operation
of OMOPE.

From the above we concluded that the urgency of the organization of
maintenance, and found that the maintenance includes the elimination of identified
equipment failures of oil companies.
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METOJU ONTUMI3ALII IAPAMETPIB BUPOBHUUYUX ITPOIIECIB
MALIMH JUIA JHICOTEXHIYHUX POBIT

JL. JI. Timoea, k.m.H., oou.
Hayionanvruii ynisepcumem biopecypcis i npupoookopucmysanus Ykpainu,
m. Kuis, Yxpaina

Metoau mIaHyBaHHS  €KCHEPUMEHTIB 1 ONTUMIZallll TpUaTHI IS
KOMIT FOTEPHOTO MOJCJIIOBAHHS BUPOOHUYMX MPOIIECIB MAIMH ISl JICOTEXHIYHUX
poOit. Jlns OutbmiocTi 3 HUX 0OaraTopa3oBO MPOBOJWTH HATYpHI EKCHEPUMEHTH
HEMOXJIMBO a00 HEJAOUUIbHO, aje B TOYKax IUIAHYy MOKHa peali3yBaTH
oOuuctoBasibHUN  ekciepuMmeHT. [lomepenHbo mMoBUHHA Oyt copMoBaHa
MaTeMaTHYHa MOJEIb, 10 J03BOJSE A 3aJaHUX CIONYYeHb 3HA4eHb OOpaHWX Ha
eTami IUJIaHyBaHHS EKCIEPUMEHTY Kepyrouux (HaKTopiB, OTPUMYBATH 3HAYCHHS
¢ynkmii Biaryky. IloTiM MoOXXHA BUKOPHCTOBYBATH CTATUCTUYHI METOAM ISt
MoOyZIOBM perpeciiHoi  Mojesni, 3a JOMOMOrol SKOi MOXKHA IUIAaHYBaTH 1
JIOCTKYBaTH BUPOOHMYHMI mporec. 30KpeMa, CTae MOXKJIMBUM 3HAXOAWTU
napaMeTpH Mpolecy, 10 BIANOBIIAIOTh 3HaYEHHSIM (YHKIIT BIATYKY, OJU3BKUM 0
ONTHUMAaJIbHHUX.

CyuacHe mporpaMHe 3a0€3IeUeHHs JIJIsi CTaTUCTUYHOI OOpOOKM JAaHUX Hajae
KOPUCTYBa4eBl IHCTPYMEHTH JJIs TUIaHYBaHHs ekcriepuMeHTiB [1], perpeciiinoro [2],
aucriepciinoro  [3],  ¢akrtopHoro  [4], TpoBeACHHS ~ TapaMETPUYHUX 1
HelapaMeTpUUHUX Mpoleayp. B mporpamax peanizoBaHa BeIUKa KUIbKICTh ICHYFOUHX
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CTaTUCTUYHMX METOJIB B TOEJHAHHI 13 3aco0amu Bizyasizalli JaHUX 1 CTBOPEHHS
3BITIB. Bci mporpamu 3a0e3nedeHi JOBIIKOBUM MaTepPiaJioM.

Cepen BUpPOOHMYMX TIPOLIECIB MAIIWH JUIsl JIICOTEXHIYHUX POOIT MOXKHA
BUJUIUTH Ti [2], SIKI CKJIAIAalOThCS 3 Py Oneparliii, s BUKOHAHHS KOXHOI 3 SIKHX
BUKOPHCTOBYIOTCS crieriajJbHl MallMHU Ta OOJaJHAHHS, TMPUYOMY € MOKJIUBICTDH
Bapiamii CKJagy 1 YeproBOCTI BHUKOHAHHS BUPOOHHUYUX onepauu/l a TaKOX
oOjasHaHHs, 10 BUKOPHUCTOBYETbCA. s eexTuBHOI peanizaiii TaKux IMPOLECIB
CNiJT BU3HAYUTH BHUIM 1 YEProBICTh ONEpaliidl, a BUKOPUCTOBYBaHE OOJaJHAHHS
po3rnsagatu AK e€nuHy cucremy. [lponecu mnoniOHoro Buay OyaemMO Ha3HMBaTU
BUPOOHUYHMMH TPOIECAMH 31 3MIHHUM CKJIaJIOM YCTaTKyBaHHs a00 3 BapiaOelbHUMU
KOMIUIEKTaMH OO HAHHS.

BapiaGenpHiCTh — MIHJIMBICTh, PI3HOMAHITHICTh, PO3KU/ 200 Mipa BiIXWUJICHHS
BiJl «onTtumymy. CaMe 3MiHy Ha3MBaIOTh Bapiaili€ro abo BapianToM. BapiaGenbHiICTbh,
TOOTO MIHJIMBICTh BIJIACTUBA BCIM MPUPOJHUM SIBHINAM, BCIM TEXHIYHUM 1
TEXHOJIOTTYHUM IPOIIecaM, a TAKOXK BCIM BIJIOMUM OpraHi3alliiHUM CTPYKTYypam.

[TobynoBa mMaTeMaTH4HOI MOJEN JOCTIAKYBAaHOTO TMPOLIECY, IO JTO3BOJISE
BU3HAYUTHU IIJIbOBY (YHKIIIO ONTHUMI3aIli TUTAHYBAHHS JIICOTEXHIYHUX POOITHHX
npoueciB. JIicoTeXHIYHUX pPOOITHI MPOLIECH CKIAAAIOThCA 3 PSALY OIepaiii, Mix
KOKHOIO Tapol0 CYMIXHHUX OMepalliii CTBOPIOIOThCS 3amacu pecypciB. HeoOxigHo
BU3HAUUTH PEXUMHU (DYHKIIOHYBAHHS KOMIUIEKTIB MAIWH TakK, MO0 s KOXHOI
napy omepaiiii po3mip 3amacy MIATPUMYBABCS MIK CTPAaXxOBUM 1 TapaHTIMHUM
piBHsAMU. B oCHOBY moOyAoBHM MaTeMaTHYHUX MOJENEH MOKIaAeHO WiAXIA 0
oprasizamii JICOTEXHIYHMX pPOOITHOIO TMPOIECY, 3aCHOBAaHMUM Ha MIJKIIOYEHHI
JOJaTKOBOTO  OOJIaJIHAHHS HA  «BIACTalOUMX»  omepamisx. BiH  go3Bojsie
POAYKTUBHICTh KOMIUIEKTY MAIIMH HAOJM3UTH [0 MPOAYKTUBHOCTI BEIydOi
mamuHu. [lpu po3poOill JicCOTeXHIYHOI omeparii BUIUISIOTH HACTYIHI Tepioau
poOOTH MaIlIMH IS JIICOTEXHIYHUX pOOIT: CTBOpPEHHS 3amnacy (t;), Horo mOMOBHEHHS
1 croXKuBaHHsA, 110 (t,) 1 michs (t3) MIAKIIOYEHHS J0JATKOBUX MAallliH, BUPOOJIEHHS
3anacy (t4,). JlicorexHiYHUX POOITHI pOOOTH MOXKYTh MPOXOJAUTH MPOTATOM OJHOTO
MicsIl, JaBOX 1 Oumbmie. BenmuunHa CTpaxoBOro 3amacy po3paxOBYEThCS 3
BpaxyBaHHIM XapaKTEPHUCTHK JIICOTEXHIYHOI omepailii 1 BUMOT TEXHIKU O€3MeKH.
Mix BaJISSHHSM 1 TPETIOBaHHSM IOBHHHA JOTPUMYBATHUCS I ATASCATUMETPOBA 30HA
Oe3rmeKkr, a MDK TpPEIIOBAaHHAM 1 OOpi3aHHAM CY4YKIB, PO3KPsKYBaHHAM 1
HaBaHTAXEHHSAM — TPUILUATUMETPOBA (TabIUIIs 2).

VY Tabnuiii 2 BUKOPUCTaH1 TaKi YMOBHI TO3HAYEHHSI:

Zp — 00’eM rapaHTiiHOTO 3amacy, M>;

Zc — 00’eM CTPaxoBOro 3amacy, M>;

Zep

Ly — NOBXKMHA 30HM O€3MEKM, PY Bajlll OeHszonmiamu - 50 M, npu BaJii
MammHamMu — 200..250 m;

B — mprHa 30HU OC3IEeKH, M;

Zx — TEXHOJIOTIYHMIA 00’ €M 3amacy MiX OIepaLisMu, M>;

— cepeHili 3amac JepeBMHM HA IeKTapi, M>;
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Zpy — TEXHIUHMI 00’ €M 3anacy Mix onepawisiMu, M,

P; — 3MiHHA IPOAYKTHBHICTH OCHOBHMX MAIWH Ha i-/ onepaii, M°;

Qmax» — MAKCUMAJILHUM 00CSAT BUPOOJICHHS MAaIlIMH HA OJHIN 3 oreparliii, M

T3y — TpUBaIICTh 3MiHH, TO.;

Krri, Ktrs — KoeimieHTH TeXHIYHOT TOTOBHOCTI i-i' 1 S-i MaIlIMHU BiIIOB1IHO.

YMOBHI MTO3HAYEHHS:

i(s) - HoMep monepeAHbO1 (HACTYIMHOT) OIepallii;

Qmax: (Qmin) - MakcHManbHUH (MiHIMATBHHIA) 0OCSAT BUPOOJICHHS MAIIIWH IS
NICOTEXHIYHUX PoOIT HA OHIH 3 onepamiil, M,

Q;(Q; =P, - N; - S) - o6csar BUpOOIEHHS OCHOBHUX MAIUH IS JIICOTEXHIYHUX
pobit Ha i-i onepanii, m>;

Qs(Qs = P - Ng + S) - 00csar BUpOOICHHS OCHOBHUX MAIIHMH JJIS TICOTEXHIUHMX
po6it Ha S-ii onepartii, M;

QP = Q; + Qp; - piBeHb, 10 AKOTO 36iNBNIyeTHCS 06CAT BUpoOIeHHs (Q;) Ha i-
i oIepaii micys MiAKII0YeHHs J0aTKOBOI MallluHK 3 00¢sAT BUpoOneHHs Qp;, M3,

QP = Q¢ + Qps - piBenb, 10 fAKOro 36iNbLIyeTECA 00CAT BupobneHHs (Qg) Ha
S-1/ omeparii mics miaKII0YEHHs JOJAATKOBOT MAIIMHK 3 00csar BUpobieHHs Qp, M°.

3.

Tabmnig 1
Po3paxyHKOBI IEpio i1 pPO3POOKH JICOCIK
KinbkicTh Micstis PospaxyHkoBuit epio po3pooku
MICSIIIB micorexHiunoi onepanii (T, AHi)
Onun 11(5 00005071 Tp=t;+t, +t;3+¢t,
TTsa nepmnvﬁ Tp =t +t, +t3
IpyTUi Tp=t, +t;3+t,
1(S 0000507 Tp =t +t, +t3
binbie ABoX | apyruii-epenocTaHHId Tp=t, +t3
OCTaHHIN Th=t, +t;3+t,
Taomung 2
MaremaTnadl Moeil 00’ €MiB 3araciB
Bup 3amacy PospaxyHkoBi opmynu
CrpaxoBuit Le=Zrxy +Zry
. ch "B - Zcp
L BaJIKa i TpeIrOBaHHs Ty = ————
TexHonoriyHuM X 10000
MK TPEJIOBAHHSA 1 00PI3KU CYUKIB,
orepauisiMu OOpI3KH CYUKIB 1 Zrxy =P - T,
HaBaHTa)KCHHS
Zry = Qmax(2
Texniuauii — (Kr
+ Krrs)) Taym
OpranizaiiiHui Zo =2y —Z¢
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dopmynau I po3paxyHKy Yacy BHUKOHAHHS TEXHOJIOTIYHUX —oOmepalin
npeAcTaBieH] B Tabmuii 3. buibll J0KIagHO 3 MPOIEAYPOIO iX BUBEIACHHS MOJKHA
03HAMOMMTHCS B JKEpeax.

Ta6muis 3
MaTtemaTnuHi MOJIeNi peKUMIB pOOOTH MAIlIMH JJIS TICOTEXHIYHUX POOIT
~ ([IopIBHAHH
= s HOpM
m
g =Bupobnenn| Yac Hac Yac
= .S nonoBHEHHs 1| Yac poOOTH 101aTKOBUX
2> 5 f MAlMH \CTBOpEHH| = © . VAL BUPOOJIEH
8 = Ha A 3amacy Hs1 3a11acy
R : 3amnacy
S | CyMDKHIX
oreparisax
. t t
=1 VA 3
§ Qi<Qs |t = Q_ — Zr — Zg _ (Ti - Qi — Qmax) * (@max -
,i ' Qmax — Qi Qi ) QDi
= Z. |t2 ts
5| 0i>0s | & :a — Zr — Z¢ _ (Tt - Qmax — Zr) " (Qmax -
- ' Qmax — s Qmax * Ops
= t; T - ( —
T _ i * (Qmax — Qi)
L E | Q<Q ) - ATl ] = o :
5 5 Qmax — Qi b
~ O
Ry Y ° to Tr - —
1o _ 1 (Qmax QL)
8—‘ Qi > QS - — Zl" ZC t3 = Q -
= Qmax — Qs Ds
é tZ t3 ZF
§ Q; < Qs B — Zr — Z¢ _ (T * Qmax — Zr) * (Qmax T ty, = Q_
= Qmax — Qi Qmax * Opi ®
E tZ t3 ZC
g Qi > Qs B — Zr — Z¢ _(TH'QS_ZF)'(Qmax_Q t4=Q—
O Qmax — Qs Qs ) QDs S

BuCHOBOK MaTeMaTHYHUX MOAEJIEH JUIsl pO3paxyHKY 00’ €MIB rapaHTIHHUX
3anaciB) 3aCHOBaHUI HAa BUKOPUCTaHHI BUpa3iB Tabnuib 1, 3.

TpuBanicTs poOIT Ha Mapax CYMDKHHUX OIepaliid OJIHaKoBa 1 JOPIBHIOE Hacy
PO3PaxyHKOBOIO MEPIOTy, IKU BU3HAYAETHCS MPHU MJIAHYBAaHH1 JIICOTEXHIYHUX POOIT.
Yac mouaTky BUKOHAHHS TEXHOJIOTIYHUX oOmepauii Oyne 3MilleHO Ha yBasi
HEOOXITHICTh CTBOPEHHS CTPAXOBHX 1 rapaHTIWHUX 3amaciB. Ha puc. 1 npeacrasieHo
3MIIIEHHSI Yacy MOYaTKy BHKOHAHHS JIICOTEXHIYHMX OINepaliil MpOTAroM OIHOTO
MICSALISL.
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Puc. PexumMum BUKOHAaHHS  JIICOTEXHIYHHMX  OMEpaliii TpH  OJHOMY
PO3PaXyHKOBOMY MICSIIII.

OTpuMaHi JeTepMIHOBaHI aHAITUYHI MaTeMaTUYHI MOJEII JiCO3aroTiBeIbHUX
IPOLIECIB JIO3BOJISIIOTh BH3HAYATH IUIbOBY (YHKIIIO EKCIepuMeHTy. BukxoHaemo
MOCTAHOBKY 3a/layl ONTUMI3aIlii JicoOTeXHIYHUX poOiT. KoskHa mMarimHa, sika BUKOHYE
TEXHOJIOTIYHI ~Omeparii, Ma€ CBOI eKCIUIyaTal[liHl XapaKTEPUCTHKU, MOXKE
BUKOHYBATH 0JiHY a0 Kilbka omepariii. Ilapk MamIuH miampueMcTBa 0OMexKeH i, [x
HEOOXITHO PO3NOJIUIMTH 3a OmepalisiMu, mo0 mnpouec JICOTEXHIYHUX poOIT OyB
onTUMaJbHUM. PO3MIIIEHHS TEXHIYHUX 3aCO0IB 3a TEXHOJIOTTYHUMHU OMEpaIlisiMU
BU3HauaeTbcsi BugoMm  omepamii  (B,C,T,P), wuuciom wamud (N, Ny),
[IponykrusHicTio MaiuH (P, Py). Y miacyMky, Oyne Bu3HaueHa QyHKIIS PO3MOILITY
TEXHIYHHUX 3aCO01B 3a ONepanisiMH JIICOTEXHIYHUX POOIT:

YJIK 665.73:54-414
JEL Classification Q 01; D 24; P 42

OBI'PYHTYBAHHSA NTPOLECIB ITOTJIMHAHHA BEH3UHY
COPBEHTAMM PI3HOI BOJIOTI'OCTI

M. @. Kanieowiko, K.c.2.H., O0U.
Hayionanvruii ynisepcumem 6iopecypcis i npupoookopucmyseanus Ykpainu,
m. Kuis, Ykpaina

[IMopiuHe 3pOoCTaHHS CHOKMBAHHS ABTOMOOUIBHMUM TPAHCIOPTOM OEH3UHY
CIIPUYUHSE 3HAYHE 3a0pyAHEHHS iM JOBKULIA. [ OUMIlEHHS ITPYHTIB BiJl OCH3UHY
MEePCIIEKTUBHUM € BUKOPUCTaHHS Pi3HUX cOpOeHTiB. [IIupoko BUKOPHUCTOBYIOTHCA
copOeHTH 3 MaTepialliB, BTOPUHHOI MOOIYHOI MPOYKIlii, BIJAXOMIB BUPOOHHUIITBA
Tomo. B mpupoaHuX Ta BUPOOHWYMX YMOBAaX BOHM MAalOTh PI3HY BOJIOTICTh. [lpwm
3aCTOCYBaHHI COpPOEHTIB JUIsl OYMINECHHS TPYHTY, TBEPJAUX IOBEPXOHb, BOJHM Bij
3a0pyIHEHHsS] OCH3WMHOM BaXKJIMBO 3HATH, SIK BIUTMBAE BOJIOTICTH COPOEHTIB Ha iX
MOTJIMHAIBHY 3/1aTHICTb.

Mertoro Hammx A0CTiKEHb O0yJI0 BUBYEHHS BIUIUBY BOJIOTOCTI COPOEHTIB HA iX
NOTJIMHAIBHY 3/1aTHICTh O€H3MHY B HABKOJIMIIIHBOMY CEPEIOBHUIIL.
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3a pesynbpraTaMyd JOCHIPKeHb, IO TMpeACTaBieHI Ha puc. 1 i puc. 2,
IIPOJICMOHCTPOBAHO BIUIUB Bojiorocti — WL MarepiamiB, sKi BUBYaJIMCA, Ha iX
MOTJIMHAIOYY 37aTHICTh B BUIHOIICHHI A0 OeH3uHy npu Temrieparypi +20°C. Anamniz
BIUIMBY BOJIOTOCTI Ha TMOTJIMHAIOYY 37aTHICTH COPOCHTIB B BIAHOIICHHI O OCH3UHY
MOKa3ye, 10 Yy BCIX BHIAJKaX IMiJBUIIEHHS BOJOTOCTI BHUKJIMKAE 3HIDKEHHS iX
MOTJIMHAI0UO1 3maTHOCTI. [IpoTunekHa 3aiIeXHICTIO TOTJIWHAIBLHOI — 3JaTHOCTI
copbentiB 1 WL BukiInMKaHa, HaNeBHO, MEPII 3a BCE, PI3HOIO MPHUPOAOI0 MOJIEKYI
Boau (TIOJIApHA MOJIEKYJIa) 1 MOJIEKYJT HA(PTOMPOAYKTY (HEMOISIpHA MOJICKYJa).
3HIKEHHS TIOTJIMHAJIBHOI 3/1aTHOCTI COPOEHTIB OOYMOBIIOE TaKOXX BOJAA, IO
3alOBHIOE MIKPOIMOPY Ta 3MEHIIYE€ TaKUM YMHOM IUION[Yy KOHTaKTy copOeHTa 1
OeH3MHY. 3HAYHY 3aJIEKHICTh IMOTJIMHAIOYOI 3JaTHOCTI BiJ BOJIOTOCTI Martepiaity
JEMOHCTPYIOTh IMHOOETOH, TOMY HOTO HEOOX1THO MOTEePETHbO CYIIUTH.

250
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=
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150 - )
100 ——3
—4
50
S -8-5
—F]
VIR —d
0 I I I I ﬁ\\ I 1
0 2 4 6 8 10 12 14

WL, %

Puc. 1. BrumB BoIorocTi Ha MOTAMHAIOYY 3aTHICTh MaTEPialiB B BITHOIICHH]
70 OeH3uHy: 1 — cTpy’KKa IepeBUHU; 2-THpca JEPEBUHU; 3 — eM3a; 4 — ra300eToH,;
O — KEpaM3HT.
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Puc. 2. BB Bo0rocTi Ha MOTJIMHAIOYY 3[aTHICTh MaTepialiB B BiTHOIICHH]
no 6ensuny: 1 — tyd; 2 — xaominit; 3 — 305a TOC; 4 — micok piUKOBUIA; 5 — MICOK
[UTAMOBHI; 6 — IIJJTaK METanypriiHui; 7 — MIaK KOKCOXIMIYHHIA.

Ile moB’s3aHO 3 MEpEIIKOJaMU, SKI BHHUKAIOTh HA MUIAXY PYXY MOJICKYI
MaJUBHO-MACTHJIPHUX MaTepialiB Yy BOJOTHX Kamijspax 1 CITBIAJIA€ 3 TCHICHIIISIMHU
CIIBBIAHOIIEHHS IO aKTUBHOT MTOBEPXHI.

BucHoBku

Pe3ynbpraTn HaAmmx MOCTIIKEHb 3aCBIMUWIIM, IO Y BCIX BHIIQAKax, MPH
3aCTOCYBaHHI COpPOCHTIB HE3aJIEKHO Bij 1X BJIACTUBOCTEH, MMIJBUILNEHHS BOJIOTOCTI
BUKJIMKA€E 3HIKEHHS MOTJIMHAIBHOT 31aTHOCTI OeH3nHy. OTpuMaHi JTaHi J0MTOMOXKYTh
BUPOOUTU 00’€KTUBHUM MIAX1J Y MUTAHHI BUOOPY JIETKOAOCTYIMHUX MOTIMHAIOYUX
MaTepiaiiB Al OYMUCTKM TIPYHTIB 1 TBEPAMX IOBEPXOHb BiJ] OCH3MHY B PI3ZHHX
yMOBaX.
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ENSURING THE RELIABILITY OF COMPLEX SYSTEMS AT DIFFERENT
STAGES OF OPERATION

A. Komar
N. Boltianska
Dmytro Motornyi Tavria State Agrotechnological University, Melitopol, Ukraine

A systematic approach is a method of scientific knowledge, which is based on
the study of a technical object as a system. That is, the system approach is considered
as a methodology of scientific knowledge, which is based on the study of technical
objects as an integral system. At the same time, the understanding of the system in
the relationship "man - technical object - environment" is considered.

Technique, machines are complex mechanical systems (repaired class). A
technical system is a set of elements united structurally and functionally to perform
the necessary functions. Technical systems include technical objects and machines. A
technical system, unlike a closed physical system, is open and responsive, changing
depending on external conditions, operating conditions, maintenance and repair. The
main principles that define an object as a complex system are: hierarchy, an object as
a set of elements and interelement relationships, structure, unity and integrity, the
possibility of building mathematical models and modeling systems [1-4]. With a
systematic approach, the solution to the problem of equipment reliability is associated
with the following goals:

1) achieving the best indicators of machine reliability in terms of functional,
environmental and safety criteria with minimal time, labor and material costs;

2) maintaining within the specified limits the indicators of reliability,
performance in operation, as well as during storage, transportation, maintenance and
repair;

3) improvement and modernization of technological equipment.

Properties of machine systems, which are complex technical systems. Let us
name a number of properties related to complex systems. 1. Complex systems are
characterized by self-organization, self-regulation, self-adaptation. 2. Possibility of
restoration of working capacity in parts without disturbing the working capacity and
functioning of the whole system. 3. Hierarchy.

Reliability is one of the main indicators of the quality of a technical object,
which manifests itself over time and reflects the changes that occur during the entire
time of its operation, including the entire life cycle - from creation to disposal. We
consider reliability as a property of a machine to maintain the necessary technical and
operational parameters that characterize reliability throughout the entire period of its
operation. In the study of reliability, the change in the quality indicators of the
machine over time is monitored, which makes it possible to study reliability by

127



3bipnux me3 donoeideii XVIII Mixnapoonoi naykoeoi Kongepenuii

performing the processes of diagnosing and predicting directly during its operation.
Considering the dynamics of the machine state configuration as a technical object, we
can conclude that reliability is a multi-stage form of the machine state configuration.

The reliability of the product is laid down during design, is ensured during
manufacture and is maintained in operation, that is, the problem of ensuring the
reliability of the machine should be addressed throughout the entire life cycle - from
design to disposal of the machine. When designing a machine, all the basic
requirements for ensuring the reliability of the machine after its manufacture are
justified and laid down. In the manufacture of the machine, taking into account the
provided modes of operation, the quality of the creation of the machine is realized
and the quality of the manufacture of mechanisms, assemblies is controlled, where
each will be endowed with reliability characteristics, including structural rigidity,
geometric accuracy of structural elements and other parameters [5, 6].

During the operation of the machine, its reliability is realized, while it depends
on the methods and conditions of operation of the machine, the adopted repair
system, maintenance methods, the modes of operation of units and mechanisms used,
and other operational factors.

Ignoring the reliability of a technical object is the most unreliable way to create
it, which leads to a decrease in the technical resource of application. Any failure of
the machine will lead to significant material and financial losses. The statistics of
failures and causes provides a large amount of information about the state of
reliability of mechanisms and machine components and is the main source of
information and identification of the actual values of reliability parameters and the
causes of loss of performance and durability.

Statistical data on the processes of operation of the machine allow you to get a
real idea of how much the design, production and conditions of use, operation
correspond to the level of reliability and operational safety of the project. Statistical
data obtained during diagnostics allow predicting the future state of the machine and
improving the process of functioning under operating conditions. Thus, an integrated
approach to the study and study of the actual state of the reliability of technological
equipment will be laid down [7].

During operation, the technical condition of the machine is constantly changing
with different rates of disability. If the machine, its mechanisms and components are
unreliable, then there will be a partial or complete loss of working capacity, which
forces it to be restored to a predetermined level by organizing and carrying out
maintenance and repair. An unreliable machine is the main sign of the loss of
efficiency of its use, since each stop due to damage to mechanisms or a decrease in
the technical characteristics of units with the loss of technical and operational
parameters will not only lead to great material damage, but will also affect the
deterioration of industrial and technosphere safety.

It is well known that over the entire period of operation, the cost of repairs and
maintenance of machines due to their wear and tear sometimes exceeds the cost of a
new machine by several times. So, for cars — 6 times, aircraft — up to 5 times,
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technological industrial equipment — up to 8 times, electrical equipment — up
to 12 times. On the one hand, external operating conditions have a great influence on
the reliability of the machine, on the other hand, internal physical and chemical
processes that contribute to destruction, such as aging, corrosion, increased wear,
changes in the properties of materials from which components and mechanisms are
made.

Analysis of the reliability of complex systems has its own characteristics. The
specificity of assessing the reliability of a complex system lies in the fact that the
links between its elements play an important role.

The construction of a model of a reliable system is carried out taking into
account the properties, parameters and characteristics. In this case, the state of the
technological equipment is taken into account:

S: — able-bodied state in standby mode;

S, — able-bodied state in the mode of performing functions, work, tasks;

S; — disabled state, recovery period. When calculating reliability, block
diagrams are used with the possibility of dividing a complex system into separate
elements, for each of which it is possible to determine the probability of failure-free
operation (Pi(t) is the probability of failure-free operation of the i-th element during a
given period). Then it is possible to determine the possibility of failure-free operation
P(t) of the entire system. We call such calculations the calculation of system
reliability. Considering the above parameters of mechanisms and nodes, we can
conclude that the most typical cases are when the downtime of one mechanism or
node disables the entire system. For example, most of the drives of machines and
devices, gears are subject to this condition. So, if anything in the drive of the machine
fails: a gear, a bearing, a clutch, a control lever, an electric motor, a lubrication pump,
etc., then the entire machine with the drive will cease to function. Then the
probability of failure-free operation of such a system will be equal to the product of
the probabilities of failure-free operation of its mechanisms and units:

P(®) =P, (1) P,(t) P3(t). P, (O)=[1F;(0).

If the assembly consists of 50 parts, and the probability of failure-free
operation of each part over a period of time is Pi(t) = 0,99, then the probability of
failure-free operation of the assembly will be P(t) = (0,99)50 = 0,55. If a node of 400
parts with the same probability, then P(t) = (0,99)400 = 0,018, which indicates the
incapacity of the node.

The problems of ensuring the reliability of equipment are resolved with an
integrated and systematic approach with the solution of problems in the
organizational, methodological and personnel areas. Technical objects, such as
machines, are complex mechanical systems. With an integrated approach, the
problems of ensuring reliability at all stages of the machine's life cycle are solved.
The systems approach involves considering the machine and ensuring its reliability as
a system of cause-and-effect relationships. The organizational direction of work
provides for the development of a program to ensure reliability and reduce risk for all

129



3bipnux me3 donoeideii XVIII Mixnapoonoi naykoeoi Kongepenuii

stages of the life cycle of the machine, regulatory documents and standards that
define the provisions and requirements for ensuring the reliability of equipment.

The study of physical processes that lead to a change in the reliability
indicators of an object and its mechanisms can be most fully carried out under the
conditions of a system analysis of the state "changing environment - a functioning
technical object - human activity".

The consequence of disability is the failure of components, mechanisms, which
leads to machine downtime. The main downtimes appear for technical reasons in
connection with poor-quality maintenance for organizational reasons. Simple
characterize the unreliability of the machine with the appearance of failures in its
operation. The failure of the operation is considered as an off-cycle loss and as an
event consisting in a violation of the machine's operability. At the same time, the
failure of the machine has objective causes of occurrence, but it is random in nature,
and the probability of its occurrence can be described by different laws of the
probability distribution of reliability parameters during operation.

The following three directions should be included among the main directions
for improving the reliability of the machine system.

1. Increasing the resistance of the machine system to external operating
conditions. This should be achieved through the development of methods for creating
high-strength, rigid, wear-resistant structures of units and mechanisms, as well as the
use of structural materials of high strength, wear resistance, anti-corrosion resistance,
etc.

2. lIsolation of machines from harmful oscillatory actions and actions by
installing the machine on a foundation for vibration isolation, creating special
temperature and humidity conditions.

3. The use of self-regulation methods, when the machine is able to
automatically restore lost functions and respond to external influences. For this
direction there are unlimited possibilities for solving problems of increasing the
reliability, performance and durability of the machine.

References

1. Grigorenko S. Technical means for mechanization of technological
processes on livestock farms. Theory, practice and science. Abstracts of V
International Scientific and Practical Conference. Tokyo, Japan 2021. P. 255-257.

2. Hemapko T. A. TexHiuHi 3aco0u sl MeXaHi3alli TEXHOJOTIYHUX MPOLECIB
Ha TBapuHHUIbKUX (pepmax. CydacHi mpobiemMu 3eMIepoOChKOi MeXaHIK: 301pHUK
te3 ponoiget XXI| Mixku. Hayk. koHd. Kuis. Hixun, 2021 C. 83-86

3. Zhuravel D., Skliar O., Modeling the reliability of units and units of
irrigation systems. Multidisciplinary academic research. Abstracts of 1 International
Scientific and Practical Conference. Amsterdam, Netherlands 2021. P. 83-86.

4. Komar A. Basic methods of preparation of organic fertilizer from quail
manure. TexuiyHe 3a0e3Me4eHHs] 1HHOBAIIMHUX TEXHOJIOTIM B arpornpoOMHUCIOBOMY
komruiekci: MaT. [l MixHs. Hayk.-nipakT. koHp. Menitonons: THATY, 2021. C. 183-
187. URL.: http://www.tsatu.edu.ua/tstt/wp-content/uploads/sites/6/komar2021.pdf

130


http://www.tsatu.edu.ua/tstt/wp-content/uploads/sites/6/komar2021.pdf

«Payionarvhe 6uKopucmanns enepeii 6 mexuiui. TechEhergy 2022»

5. Boltianska N., Serebryakova N. Safety measures during operation of biogas
plant. OSHAgro — 2021: 306ipuuk Te3 I MixH. Hayk.-nipakT. koH¢. Kuis: HYBIll,
2021. C. 22-24.

6. Cxmap O.TI., boarsaceka H.I. TexHomorii HayKoBHUX JOCIIIKEHb:
nigpyunuk. Memitonons: @OIT Onnopor T.B., 2022. 682 c.

7. Skliar O., Neparko T. Increasing the performance of the park of equipment
with Telematics. [adopmaniiini Texnomorii B eneprerunii ta AIIK: marepiamu X-oi
MixH. Hayk.-ipakT. KoH}. JIHAY, 2021 p. C. 51-54

YK 614.8:631.3
JEL Classification Q 01; D 24; P 42

OCOBJIMBOCTI OIIIHEHHS MMPOP®ECIMHOI'O PUBUKY
JIJIS MPO®ECI EJEKTPOITA303BAPIOBAJIbHUKA

€. I. Mapuuwiuna, K.c.2.H., 00U.
Hayionanvnuii ynisepcumem 6iopecypcis i npupoookopucmysanus Ykpainu,
m. Kuis, Yxpaina

Byap-sika BUpoOHMYA NISUTBHICTh MOPOKYE MEBHI HEOE3MEKU Ta PUBHUKHU IS
npamiBHUKIB. PoboTogaBenp 3000B's3aHMil 3a0e3neunTy O€3MeKy MpaliBHUKIB Y
mpoleci iX TpyA0BOi JISIBHOCTI, y TOMY YHCIII Y€pe3 CTBOPEHHS Ta (QyHKIIIOHYBAaHHS
CHUCTEMH YMPABJIIHHI OXOPOHOI Ipalli Ha MianpueMcTBi [1]. OCHOBHMM MOMEHTOM
3a0e3nedeHHs] Oe3MeKn Mparll € pU3UK-OPIEHTOBAHUM MiJX1: pO3pOOJIEHHS 3aXO0/liB
1010 3a0e3nedYeHHs] 0e3MeYHUX YMOB TIpalll 3aJIeKHO BiJl KOHKPETHUX MPOdeciiiHnX
PHU3HKIB Ha MIPUEMCTBI.

MeTonuku MPOBEJEHHS OLIHKK PU3HMKIB HAa 3aKOHOJABYOMY PIBHI BIJICYTHI,
TOMY poOOTO/IaBEIh MAE TPABO PO3POOUTH ii CAMOCTIHHO Ta 3aTBEPAUTH BHYTPIIIHIM
JOKYMEHTOM, MPOBECTU OLIHKY CaMOCTIMHO a00 YKJIacTH JOTOBIP 13 CTOPOHHBOIO
oprasizaii€ro, Mo Mae Takui gocBif. OIiHKA PU3UKIB MPOBOJIUTHCA HA KOXKHOMY
poOodyoMy Micii y BCix poOOYMX 30HaX 3 ypaxyBaHHSM YCiX BHUIIB pOOIT, 110
BUKOHYIOTHCSI, @ TAKOXK, Y pa3l NOTpedH, y3arajibHIOETCS ISl TPYNH pOOOUYUX MICLb,
CTPYKTYPHOTO MiAPO3/11y, KOHKPETHOTO BUPOOHHUYOrO MPOLECY, BUIY POOIT TOIIO
[2].

Mertoro 1poro gociiakeHHs: Oyno 3actocyBaHHs Merony Paitna 1 Kinni ams
OLIIHKH Mpo(deciHHUX PU3UKIB HA BUPOOHHUIITBI. 3aCTOCYBaHHS METOAY BUIIPOOYBaIU
Ha mpodecii eIeKTpora3o3BaprOBaibHUKA — OJHIET 3 HAWMONIMPEHINMX Ha
mignpueMmctBax AITK.

OcHOBHA 171es] METO/y TOJISITaE B OI[IHEH] 1HIUBIIyaIbHUX PU3HKIB OKPEMOTO
MpaIiBHUKAa, BU3HAYCHHX SIK WMOBIPHICTh OTPUMAaHHS TPAaBMH YHM 3aXBOPIOBAHHSI
BHACIIIJIOK HasIBHOT HEOE3IMEKH.
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3 METOI BHU3HAUEHHS CTYINEHS IHJIUBIAYaJlbHOTO PHUBUKY Y KOXHOMY
KOHKPETHOMY BHUIIAJIKY 31MCHIOETHCA MPOrHO3YBaHHS PU3HUKY, TOOTO, BUBHAYAETHCA,
SKUM YWHOM T€ UM 1HIIE MOPYIICHHS BUMOT OXOPOHHU Mpalli MOXE MPU3BECTH 0
BUPOOHUYOI TPaBMH UM MPOQPECIITHOTO 3aXBOPIOBAHHS.

Jis  ouiHeHHS Tpo(eciifiHOro pHU3MKYy BCTAHOBIIOIOTH HOTO KUTbKICHHUN
ctyminb. CTymiHb NPOQECiiHOrO PU3UKY B LOMY BHIIAJKy PO3PaXOBYIOTH SIK
I00YTOK TPhOX CKJIAJJOBUX — UMOBIPHOCTI, BIUIMBY Ta HACIIAKIB HACTAHHS MOI].

AHai3 IMOBIPHOCTI Ma€ Ha yBa3l BU3HAUCHHS:

- MO>KJIMBOCTI HacTaHHsSI HEOE3MeKu Ta 0e3Mocepe/IHbO BIACHE IIKOAM JKUTTIO
Ta 3JI0POB'I0 MpaIliBHUKA (HEMOXKJIMBO, HMOBIPHO UM TOYHO HACTaHE);

- CTYNEHSl CXWJIBHOCTI TIpalliBHUKA 10 HEOE3MEKU B 3aJIEKHOCTI Bl YaCTOTH
BUKOHAHHS POOIT, IPH SIKUX MOXKE HacTaTh Hebe3meka (piaKko, iHoa1 a0 MOCTIHHO).

[Ipu anamizi WMOBIPHOCTI Ta  HACHAKIB HEOOXITHO  BpPaxoOBYBATH
HEBU3HAYEHICTh PU3MKY, sIKA MOKE€ OyTH MOB's3aHa 3 HEBU3HAYCHICTIO BMXIJHHUX
napaMeTpiB Ta MPUIYLIEHb (HANpUKIaA, 3 JIOACBKUM YHMHHHUKOM, pO3'i3HUM
XapakTepoM poOOTH) Ta MOXJIMBUMH 3MIHAMH YMOB Ta MHapaMeTpiB (HaNpUKIa,
MO3alITaTHUMU, aBAPIHHUMU CUTYALISIMU).

Taomug 1
Pusuk = MMoBipricTs x Brmms x Hacinok [3]
banis ﬁMOBipHiCTL bamis | Boius bamis | Hacmigku
10 [IBuame 3a| 10 [TocTiitHO 100 Han3zBuuaiina
BCE, cuTyarisg, Oarato
BI1IOyACThCS KEPTB
6 Hyxe 6 [Moanst mpotsarom | 40 PylinyBaHHs, €
HMOBIPHO po0OoYoro gHs KEPTBH
3 HexapakrepHo, | 3 Yac Big wacy, | 15 CepiiozHi
aj1e MOJKJIUBO I[OTHKHS HACJTIIKH, €
JICTAJILHUM
BHIIAJI0K
1 MasoitmMoBipHO | 2 [Homi (tmomicsitst) | 7 Brpara
mpare3aaTHOCTI,
TSDKKA TpaBMa
0,5 Haspsig gy | 1 Pinko (mopiuno) |3 Bunanku
MO>KJIMBO THMYaCOBO1
HeTpane3aaTHOCTI
0,2 Maiixe He | 0,5 | Ayxe piako 1 Jlerka TpaBMa,
MOJKJIUBO HaJlaHa
J0JIIKapCchka
JIOITIOMOTa
0,1 dakTyHO
HEMOKJIUBO
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AHaJti3 HacliJIKIB nependayae BU3HAYCHHS:

- XapakTepy MOJIMBOTO 3aIOMISTHHSI IIIKOJIN JKUTTIO Ta 3J0POB'I0 MPAaIliBHUKIB
IIpU HACTaHHI HeOe3MmeKku (TpaBMa uu npodeciiiie 3aXBOPIOBAHHS);

- CTyNeHS TSHKKOCTI MIKOIW (TUMYacoBa HeIpare3laaTHICTh, CTilka BTpara
mparne3aaTHOCTI 800 CMEPTh BHACIIIOK TPaBMH Ui TTPO(eECciitHOTro 3aXBOPIOBAHHS );

- MOKJIMBO1 KUJTBKOCTI MOCTPAXKAAIUX CTOPiH (MOOAMHOKI a00 rpyHoBi HEIlacH1
BUITAJIKU Ta BUMAAKU TPOo(deciitHuX mpo¢h3axBOPIOBAHB ).

[Tpu anamizi HAaCHIAKIB Ci BPaXxOBYBaTH HAWTIPIIMI MOTEHIIIHO MOKIUBUI
pe3ynbTaT BIUIMBY HEOE3MeKH 3 TMPUIYIIEHHSM, 110 Oe3MeKoBl 3aX0ou He
3aCTOCOBYIOTHCSI 200 HE CIIPAIIOIOTh.

[Ipy BuU3HAuUEHHI CTYNEHS PHU3HKY pPO3TJSAAIOTHCS BCl CTaAil poOiT: Bif
IPOIIeCy MATOTOBKH J0 HUX JIO CTa/Aiil BUKOHAHHS Ta 3aBepiieHHs (Tad. 1).

[xany omineHHs TpodeciitHMX PU3UKIB y Oallax HaBEJAEHO y TabmuIll 2.

Tabanig 2
[IIkana orineHHs npodeciiHUX pU3UKIB Y Oanax

bais Pusuk [IpodinakTuyHi 3axo1u

> 320 Jlyxe BHCOKHUI HeraitnHo mpunmHATH AisSTTBHICTD

160-320 Bucoxkuii HeoOxigHe HeraifHe MOKpaIeHHs

70-160 CytreBuii Heo0xigHe nmokpanieHHs

2070 MoxnuBuii Heo0xiH0 3BepHYyTH yBary

<20 Manuii [Tigsirae qoCIiIKEHHIO

Tabmuis 3
Hebneuni 1 mKiaymBi BAPOOHUY1 (haKTOPH, IO JIIFOTh Ha €JIEKTPOra303BaproBaIbHUKA

HIIIB® VIMOBipHiCTb Brnuus Hacnigku 3aranpHui O6ai
XiMIYHHI 10 6 7 420
dakTop
IToxexa 6 2 40 480
YpaxeHHs 6 2 7 84
CJICKTPUYHUM
CTPYMOM
HecnpaBHicTb 6 3 3 54
yCTaTKyBaHHS
Hespyuna 6 6 3 108
(BUMYIIIEHA)
poboua 1mo3a
IckpinHsS 0,2 0,5 1 0,1
3arajiom: 1146,1

[nentudikaiis HeOe3nek e Mpolec BUSIBICHHS Ha KO)KHOMY poO0OYOMY Miclli
HeOe3nek (ix koMmOiHallii), y SKUX MO)Ke OyTH 3aBJIaHO IIKOJU >KUTTIO Ta 3I0POB'IO
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nmpaiiBHUKA. SIk HeOe3MeKU pO3TIIsiIar0Th: MEXaHI4HI, €JEKTPUYHI, TEPMIUHi, Ti, 110
MOB's3aH1 3 BIUIMBOM (PAKTOPiB BUPOOHUYOTO CEpPEOBUINA Ta TPYIOBOTO MPOIIECY,
HEOE3MeKn  po3TallyBaHHS  poOodoro  micrs, HeOe3mekw, TOB'3aHl 3
Oprasi3aliifHIMH HEJOJIIKaMHU, 13 3aCTOCYBaHHSAM 3ac001B 1HAMBIAYaJIbHOTO 3aXHUCTY
(313), Hebesmeku, CpUYUHEH] MOXKEKEI0, BHOYXOM, 00BAIIOM TOIIIO.

Po3paxyemo npodeciituuil pusuk JjIsl eeKTpora3o3BaploBabHUKA!

JIJis 11bOTO BU3HAYMMO MO>KJIMBI HEOE3MeUH1 Ta MIKIIINBI BUpOOHUY1 (haKTOpH
(HIIIB®), sixki MOXyTh MNpU3BECTH A0 TpaBM abo mpodeciiHOro 3aXBOPIOBAHHS
(tabm. 3).

Busznayaemo 3aranbHuii 6ani 3a KO)KHUM (PaKTOPOM:

Pusuk = ﬁMOBipHiCTb x BrumuB x Hacmigok

- XiMiyHu# yuHHUK: P (10 - 7 - 6) =420

- moxexa: P (2 6 - 40) =480

- YPaKEHHSI €JIEKTPUYHUM CcTpyMoM: P = (6 - 2 - 7) = 84
- HeCTIpaBHICTh oOnagHanus: P=(6 - 3 - 3) =54

- poboTta y He3pyuHiid mo3i: P=(6 - 6 - 3) =108

- ickpinns: P=(0,2-0,5-1)=0,1

CepenHe 3Ha4YCHHSI PU3HKY B 0ajax 3a HaBEJICHHUMH YHHHUKAMHU CTAHOBHTHME
—191.

Buxonsunm 3 oTpuMaHUX pe3yJbTaTiB MOXHa KOHCTaTyBaTH, IO 3aBISKH
BUKOPHUCTAHIM METOIMII, MU BH3HAUMIM 3HaYeHHS PU3UKY (P, =191 OamiB) s
npodecii enekTporazo3BaproBajibHuKka. lle 3HauYeHHS pIBHS PU3UKY BXOJUTH Y
niara3oH Big 160—320 GaiB, SKU OIIHIOETHCS K «BUCOKHID) PIBEHb PU3HKY.

OCKUIbKH Y 3BapIOBAIBHUKIB IIKIIJIMBI YMOBH TIparli, iM HaJal0Th BIJMOBIIHO
no Bumor K3nll Ykpainu rapanrii Ta komrneHcaiii. B manuii yac 3a pesynpraTamu
aTecTali poOOYMX MiCIlhb 3BaprOBaJbHUKAM Y 3B'SI3KYy 3 HAsBHICTIO HEOE3MEYHUX Ta
MIKIJJTUBUX BUPOOHUYMX (DAKTOPIB HAJIAIOTh TaKl TapaHTIi Ta KOMIICHCAIIII:

- CKOpOY€HA TPUBAJICTh POOOYOro Yacy;

- OpiYHA JJOJIATKOBA OIJIauyBaHa BiAMYCTKa;

- MABUIIEHUNA PO3MIp OIJIATH Tpalll;

- 30€peKEHHs CepeTHbOr0 3apoOITKY 3a MiclieM poOOTH Mij 4ac MPOBEICHHS
MEJIUYHHX OTJISJIIB;

- 0e3KOIITOBHA BHJlaya MOJIOKa 200 1HIIMX PIBHOLIHHUX Xap4YOBHX MPOIYKTIB
(Ha poboTax 31 HIKIJIMBUMUA YMOBaMU Tpaili);

- MPaBO Ha JIOCTPOKOBE MPU3HAYCHHS CTPAXOBOI MEHCII.

BanOByIO‘-II/I 11e, MOXHAa 3aBYaCHO BXKUTH OPTaHI3allliHUX Ta 1HKEHEPHO-
TEXHIYHUX 3aXOJlIB, PO3POOUTH KOMILIEKC MPODUIAKTUYHUX 3aXOJIB, SIKI CHPUSIIOTH
3HIDKCHHIO PIBHS pHU3UKY /IO MIHIMQJIBHO JIOMyCTUMOTO, 1 OTXE, ITIBUIIUTH
MPOIYKTUBHICTh MIANPUEMCTBA, HOTO KOHKYPEHTOCTIPOMOXKHICTH Ta MPECTHK
podecii.

Crmcok mitepaTypu
1. 3axon Ykpainu «IIpo oxopony npaiui». Kuis. Ocnosa. 2002. 26 c.
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2. Boitnanouu O. B., Mapuummna €. 1., bimeko T.O. Oxopona mpari y
cimeecbkoMy rocriogapcTsi. Kuis. LlenTp HaBuansHoi diTepaTypu. 2017. 691 c.

3. ®aiinOypr I'. 3. PuCK-OpUEHTHUPOBAHHBIA TOAXOJ W €ro Hay4dyHOe
obocHoBaHue. bezonacHocTh 1 oxpana Tpyaa. 2016. Ne2. C. 31-40.

YJIK 614.842.4-046.67
JEL Classification Q 01; D 24; P 42

AHAJII3 BUHUKHEHHA TA HIVIAXHW YCYHEHHS ITOXKEX HA
HEJETHUX BUPOBHUIITBAX

0. 1. €Epemenko, K.m.H., 00u.
T. O. 3ybok, Kk.c.2.H., 00U,
Hayionanvnuii ynieepcumem oiopecypcis i npupoookopucmyeanus Yxpaiuu,
m. Kuis, YVxpaina

Jl71s1 eheKTUBHOTO CIAIIOBAaHHS TBEPJIOTO OPTaHIYHOTO MajMBa MOTPIOHO MaTH
MaTepian y BUIJIsAI BUPOOIB Maike OJIHaKOBHX 3a po3mipamu 1 ¢opmoro [1, 2]. Ile
3a0e3reuye HEOOXITHUM KOHTAKT IajuBa 3 KHCHEM IOBITpS IS HaWOLIbIIOl
teroBiggaui g0 18 MJDk/kr  Ta  J03BOJISE  aBTOMATHU3yBaTH TMPOIECH B
OTTATIOBAIbHUX YCTAaHOBKAX.

Jns  BUpOOHMUTBAa TpaHylIbOBaHOro OlomanmuBa  (meneTr)  3aeOuIblIe
BUKOPHUCTOBYIOTh BIJXOJIM JIICO3aroTiBIl Ta JEPEBOOOPOOKH, MOOIUHY MPOIYKIIIIO
arpapHUX 1 MEpPepoOHUX BHUPOOHULTB (HE3EPHOBY YACTUHY BPOXKAK 3EPHOBUX
KyJbTYp, BIIAXOOW KpPYII SIHUX, OOpOIIHOMEIBHUX, OJIMHUX MIJIMPUEMCTB TOILO),
0ioMacy eHepreTHYHHMX HacaJkeHb [ 1, 2].

TexHomnoris oTpuMaHHsI OlOMAJIMBHUX TPaHyJ, JlaMeTp SKuX csrae 4-12 mwm,
nosxuHa — 10-50 MM [ 1, 2], mepeadavae Taki OCHOBHI IPOLIECH:

—  NoApiOHEHHS YACTMHOK CUPOBHHHM JI0 PO3MIpIB 1-4 MM Ta BUCYLIyBaHHS
Marepiany 10 8-14 % Boj0rocTi B KOHBEKIIHHUX CylIapKax;

— TrpaHy ioBaHHS OioMacH B MaTPUYHUX TPaHYJIATOpPaX  METOJIOM
MPOJIaBIIIOBAHHS POJMKAMHU KPi3b (Pisib’e€pu MaTpwuili i TuckoM fo0 40 MIla;

—  OXOJIOKEHHSI OTpUMaHUX rpanyn a0 temmneparypu 30-40°C;

—  TIPOCIIOBaHHS MeJeT IS BIIOKpEeMIICHHS Api0HOI Ppakirii.

3a pesynabTaTamMu JOCHIIPKEHb Ta JOCBIAY BHPOOHHMKIB palloHaJIbHA
TeMIiepaTypa TpaHysa Ha BuxoAl 3 marpuii mae Oytu 90-100°C, mo 3abesneuye
TJIaBJICHHSI JIITHIHY Ta BIJICYTHICTh BOJISHOI MApH, sIKa pyHHY€E BUPOOH.

Ha BupoOHUIITBI Ol0NMaNMBHUX TPaHyJI ICHY€ BUCOKHI PU3WK 3aTOPSHHS Y X011
MPOTIKAHHS TEXHOJOTIYHUX mporeciB. [lemeTHi BUpoOHHUIITBA 3a KiacU(IKAIUEO
MPUMIIIEHb 32 BUOYXOBOIO Ta MOKEKHOIO HEOE3MEeKOI HaliexkaTh 70 kiaciB B-Ila i
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II-II. HasBHICTh MABUIIEHUX TeMIepaTyp, ICKOp, MWIy B OO0JaJHaHHI MOXeE
CIPUYHHHUTH 3aropsiHHs Ta BUOyxu [1-4].

Bigomo [2] mekinpka TEXHOTCHHHMX aBapiii Ha TEIETHHX BUpOOHUIITBaXx. Ha
¢ipmi ,Imperial Sugar” (CILIA) B moromy 2008 p. cTaBcs BUOYX MUy 1 MOXKEXkKa.
Buacnigok 14 mpaiiBHHUKIB 3aruHyno, 38 JicTald TOpPaHEHHs, 3arajibHi BTPaTd
cranoBuiu 220 muH. nonapiB. B sxoBtHi 2010 p. Ha menetHomy 3aBoji B binopyci
BUOYXHYB MW, 3aifHsIach MOXkexka. B pe3ynpTaTi 3aruHysno 16 mronel, MOBHICTIO
3pyWHOBAHO 3aBO/I.

AHaJi3 1MoKasaB, 110 YacTO NpUYMHAMU BUOYXIB 1 MOXKEX € MU Ta rapsdi
YaCTMHKH CHPOBHHHM, IO PYXalOThCS BCEPEIAMHI MaricTpalieil  MeIeTHOTro
BUpOOHHUITBA [2,4]. PasoM 3 nuM, Ha TeMepilIHIH Yac MaJOBIAOMI pe3yibTaTh
JOCTIPKEHb MTPOMHUCIIOBOI MOKEKHOT OC3MEKH Ha TMEJCTHUX BUPOOHUIITBaX. Tomy
JIOIJIBHO TIPOJIOBXKYBATH 3’SCYBaHHSI NMPUYMH BUHUKHEHHS MOXEX HA 3a3HAYCHUX
BUPOOHUIITBAX Ta BIPOBAKYBATH MNPOGUIAKTUYHI 3aXOAW 1 cydyacHl e(eKTUBHI
3ac00M MOXKEKOTACIHHS.

HeTerTop ickop

PinbTp O

DeTekTop ickop

/ ByHrep

3oHa raciHuA ickop

Puc. 1. Cxema BUSIBJIEHHS 1 TaCIHHS ICKOP HA CYIIMJIBHOMY OOJIaIHAHHI.

CymriHHsT ~ cUpOBMHHOI ~ OioMacu - TMOXeXe HeOe3MeYHH  MpoIec
TBEPIOMAIMBHOTO BUPOOHUIITBA. Y KaMepy CyIIapku 0apaOaHHOTO TUITY Tapsduii ra3
MOTpaIuIsie, K MpaBuiio, 0€3MOCEePEHbO 3 TOMKU. TOMY CUpOBHUHA MOKE 3aropiTHcs,
a TOBITPSHO-TIMWJIOBAa CyMill BUOYXHYTH. llpuumHamu 3aropsiHHS € TPUIIMHEHHS
MOTpAIUITHHA 110 OapabaHa BOJIOTMX YaCTMHOK OlOMacH 3a YMOB HAaJIXOJKEHHS
MPOJIYKTIB 3TOPSIHHS 3 TOIKH, HAsSBHICTH MPOCTOPIB B OapabaHi 3 mepecylieHuMU
(0OByTJIEHUMH ) YACTUHKAMH.
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Hakonuuenuid mnuia y CHUCTEMI HAJAXOKEHHS CHPOBUHHHUX YAaCTHHOK,
NOTPAIUBILIK JIO Ta30BOr0 MOTOKY, MUTTEBO 3rOpae€, M0 MPU3BOAUTH 0 BUOYXY
cymapku. HebGe3neyHuM € MOpYLIEHHS peXuMy pOOOTH TONKU 3 OTPUMaHHSIM
NpOAyKTiB HemoBHOro 3ropsiHHa CO, 5Kl Micld 3alOBHEHHS CHUCTEMH MOXYTh
CHaJIAXHYTH B pa3i HasgBHOCTI ickop [2-4]. OcobnuBy HeOE3NeKy CTaHOBIIATH rapsdi
yacTUHKH 3 Temneparyporo moHan 400°C ta enepriero monaa 40 mJlx (puc. 1).
[HKOMM TI€ MOXKYTH OYTH YaCTUHKH 0€3 SICKPaBOI CBITUMOCTI.

Y cymapui OapaGanHOro Ttuiy O10CHPOBHHA XapaKTEPU3YEThCS PI3HUM
CTYIIEHEM BOJIOTOCTI. TakoX MaroTh Miciie MpoOIeMH 3 103yBaHHSIM MaTepiany, TOMY
B OapabaHi MOXe 3 SIBUTHUCS TepecyiieHa maca. JIJis BUSBIICHHS iCKOp B MaricTpasix
BCTAQHOBJIIOIOTh JCTEKTOPH, IO NPALIOITh B i1H(padepBoHiN 30HI. BoHu MaioTh
BUSBJISITH JIMIIE CHPABXKHI JKepena 3aiimaHHs. JleTekTopy moTpiOHO yJIallTOBYBAaTH
Ha Bxojax A0 (inbTpa Ta g0 OyHkepa (puc. 1). B nmerexkropax 4yyTiuBi €leMEHTU
nmoOyoBadi Ha cyab(]iTi cBUHIO. Ile H03BOIsSE BUABIATH SK ICKpPH, TaK 1 ,,TeMHI1”
YACTUHKM BUCOKOI eHeprii 3 TemmepaTyporo 250°C Ta BuIe. IX mepeBaroro Mmoo
CUJIIKOHOBUX (DOTOJIETEKTOPIB, AKI pearyloTh Ha CBITJIO BiJl ICKOp, € HEUYTIUBICTH J0
JIEHHOTO CBITJIA.

Ha BupoOHUITBI mig 4ac poOOTH Mpec-rpaHyIsATOPIB BUHUKAIOTh HEOE3MEeUH1
yMOBHU (pHC. 2) meperpiBy MOBEPXOHb poOounx opraniB. Taki (akTopun MOXKYyTb
IIPUBECTH J0 YTBOPEHHS rapsyuXx ,,4JOPHUX  YaCTUHOK 3 TeMneparyporo nmonan 470°C
Ta eHepriero 0au3bkoro 10 40 Mk, 10 TOCTaTHBO I camo3aiiMaHHs [2-4].

daxTopH, AKi YTBOPIOIOTh MOXKEKHY HEOE3MEKy MPOoILecy:

- HaJIMITaHHS MaTepiaiy, [0 TPaHyII0E€ThCS;

- miaBuiieHHs temneparypu 10 120-180°C B pobouiit 30H1, SIK HACTIAOK TEPTH;

- He3aI0BUILHUI CTaH 200 MOJAMKH ITIIIHUITHUKIB.

4 ..“ -i' :‘ i e " /
Puc. 2. HeGe3neuni cutyariii B kamepi rpaHyJItoBaHHS M1 4ac poOOTH.

Jns BUSIBJICHHS HEOE3MEYHUX SBHUI Ta YHUKHEHHS yTBOPEHHS ,,4YOpHUX’
YaCTUHOK OilOMacu HEOOXITHO B MICISIX 3AIMCHEHHsI MPOIECIB BCTAHOBJIIOBATH
nerekropu, Hanpukiaa, GD (400°) mBenckkoi kommanii Firefly AB [2, 4].
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Ha wmarictpaJibHUX TEXHOJIOTTYHUX TOTOKAaX IICs MOAPIOHEHHS, CYIIIHHS
CUPOBMHHM, a TaKOX OXOJOJ/DKEHHS TeJNeT MICAS TpaHylIaTopa JOLIbHO
3aCTOCOBYBAaTHM CHCTEMHI KOMIUIEKCH BHUSBICHHS ICKOp Ta aBTOMATHUYHOTO
BKJIFOUCHHS €KCTPEHOTO iX raciHus [2-4].

BucokouyTnvBi JaTUYMKH, BUSABISAIOTH HABITh ICKPH, MPUKPHUTI MIApaMU MUY
ab0 CHUIKOTO MaTepiamy, IO TPaHCIOPTYEThCs. JlaHa cucTeMa peecTpye icKpH 1
TJII0Y1 YaCTUHKHU B J0J1 CEKYH/IM MICIS 1X TOSBH 1 BMUTb 3aIlyCKa€ MEXaHi3M T'aCciHHSA
ickop. Ha BiaMiHY BiJ 1HIIUX CHCTEM IOKEKOTACIHHS JIaH1 YCTAHOBKH JIOTIOMAaraloTh
3aro0irTy MOsIBl BOTHIO Ha MOYATKOBI# craii [2-4].

BucHoBku

HopmaTuBHI BUMOTHU 3 MOXKEXHOI O€3MEeKH OXOIUIIOIOTh OCHOBHI CKJIAJOB1
TEXHOJIOT1 BUPOOHUIITBA TBEPAUX O10MAJIUB, IO CBIAYUTH MPO CYTTEBY 3HAUYIIICTh
IPOMHUCIIOBOT O€3MEKU Ha IUX MIANPUEMCTBAX.

3MiMCHEHHS] TEXHOJIOTIYHMX TMPOLIECIB HAa TBEPJOMAIMBHOMY BUPOOHHUIITBI
nependayae peTesibHE JOTPUMAHHS TMpaBUII MOXKEKHOI O€3MeKu, 30Kpema il dac
po0OOTH Ha TPaHyJIATOPI, SIK OCHOBHOI MAIIMHU Y TEXHOJIOT14HIH JIiHIi.

KoMriekcHi pimieHHd 3ano0iraHHsg IMoXeaM Ta BHOyXaM Ha MeJIETHHUX
BUPOOHMIITBAX T[OBHHHI Mepeadavyard, B TMeplly 4Yepry, CHUCTEMHI MPHUCTPOi
ABTOMATHUYHOTO KOHTPOJIIO, BYACHOTO BUSBJICHHS Ta TaCiHHA 1CKOP 1 YaCTUHOK TJI1HHS
3 e”epriero A0 40 Mk Ta Temnepatypoto 10 470°C.

Cnucok nitepaTypu

1. €pemenko O. I., ITasnok O. B., Ycenko JI. M. Anani3 cTany Ta TEeHISHIIIT
PO3BUTKY TBEpJIONAIMBHUX BHUPOOHUITB. HaykoBuii 30ipHuk «BicHuk Cremy».
Kiposorpan, 2012. C. 234-240.

2. [Ipociekt BeAyyux KOMIIaHIM 3 BHUPOOHHUIITBA TBEpAOro OlomainBa
[enextponnmii  pecypc]. URL: www.bioresurs.com.ua; www.biotoplivo.ub.ua;
www.woodpelletline.com/ru; www.pelletsgold.com/; www.ick.ua;
www.alterenergy.info; www.biofuel.in.ua (nara 3Bepaenns: 03.10.2021).

3. IlpaBuna moxkexHoi Oe3meku B VYkpaini, Hakaz MBC Vkpainu Big
30.12.2014, Ne 1417, 3apeectp. MIO Ykpainu 3a Ne 252/26697. — 55 c.

4. Bortnanosuu O. B., €pemenko O. 1., Kodro /I. I'. AHani3 mOTEHIIHHUX
HeOe3NeK Ha MeJICTHUX BHPOOHMIITBAX Ta 3axoAu mpodurakTuku. MexaHizamis Ta
enekTpudikamis cinbcbkoro rocrmogapersa. 2013. Bum. 97, 1. 2. C. 51-58.
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VJIK 614.8:631.3
JEL Classification Q 01; D 24; P 42

OHNIHEHHA EKOHOMIYHUMX 3bUTKIB TA BUTPAT
BIJI TPABMATHU3MY HA BUPOBHUIITBI

€. I. Mapuuwiuna, k.c.2.H., 0ou.
Hayionanvnuii ynisepcumem biopecypcis i npupoookopucmyseanus Ykpainu,
m. Kuis, Yxpaina
T. M. Taipoesa, k.X.H., C.H.C.
lepoicasna ycmanosa « HayionanvHuti HAyKko80 00CTIOHULL IHCIMUMYM 0XOPOHU NPAY]
ma npomuciosoi besnexku», m. Kuis, Yxpaina

BupoOHuuunii TpaBMaTu3M CHpUYMHSE 3HAYHI €KOHOMIYHI 30MTKHM Ha PIBHI
nepkaBu Ta mignpueMctBa. Jlorenep mpoOisiemMa OIIHKM €KOHOMIYHMX 30UTKIB BiJl
BUPOOHMYOTO TpaBMATH3My € HEIOCTaTHHO BHBUYEHOIO. IIpore, BiacHe, Ha
3a3Ha4YeHId OWiHII Oa3yeTbCsd 1HBECTULIMHA NPUBAOIMBICTb, OHOBJIEHHSA Ta
MOJEpHI3alisl oOJagHaHHS, OCKUIBKM 11 BUTPAaTH MarwTh OyTH MpUHANHMHI
PIBHOLIHHMUMH BHTpaTaM Ha OXOpOHY Ipall Ta BIJIUIKOAYBaHHS 30UTKIB BIJ
HEIIaCHUX BUIMAJIKIB HA BUPOOHHUILITBI.

OriHka eKOHOMIYHOT €(PEeKTUBHOCTI 3aXOJlIB 3 OXOPOHU Tparlli 3 IiJIBUIICHHS
pesynpratuBHOCTI CYOIl y TpaBMOHEOE3NEYHUX Taidy3siX €KOHOMIKM BKIIIOUAE
BUBUCHHS Ta aHaji3 EKOHOMIYHUX BTPAaT TEXHIYHOTO  XapakTepy, JIOACHKOTO
HNOTEHLIaTy, CIPUYMHEHUX BHUPOOHUYUM TpaBMAaTU3MOM, a TaKOX BUTpaT Ha
BIJTHOBJICHHSI po0O0U0i cuiid. AJI’KE OIIHKa €KOHOMIYHUX BTpaT Ma€ OyTH MOTYXHUM
CTUMYJIOM JJisi poOOTOAaBUs MIOA0 YTPUMAHHS OOJIaHAHHSA y HAJEKHOMY CTaHi,
HOTr0 OHOBJIEHHS 332 PaxyHOK BIJNOBIJHUX IHBECTHI[IH, a TaKOX BIPOBAIKEHHS
CYy4aCHOT'O HOBITHBOTO OOJIaHAHHS, SIKE JO3BOJIMTh MAKCUMAJIbHO 3HU3UTU PIBEHb
BUPOOHUYOTO TpaBMaTU3My Ha BUPOOHULTBI [1].

Oninka 30UTKIB Bl BUPOOHMYOTO TpaBMaTU3My Oa3yeTbcsi Ha OCHOBHOMY
MOJIOKEHHI TPO CKJIAJOBI BUTPAT, SAKE€ BHUKOPUCTOBYETHCS Yy EKOHOMIKO-
MaTeMaTUYHOMY aHaji31 MIDKraay3eBoro OajlaHCy, BIANOBIIHO N0 SIKOTO, BUTpaTH
PO3IIISIIAIOTHCS AK TpsiMi, HempsiMi Ta TOBHI. [IpsiMi BUTpaTu 1ie XapaKTEpHUCTHKA
nmoTpe® BUPOOHUIITBA KOHKPETHOI MPOAYKINi: 3aco0iB mpaili, OCHOBHUX (OHIIB,
TPYJIOBUX, MPUPOJTHUX Ta IHIIUX pecypciB [1].

VY ramy3i OXOpOHHM TIpalli IpsiMi BUTPATH PO3TIIANAIOTHCS SIK BIIIIKOAYBaHHS
MOTEPIIMM, TaK 1 30uTkM BUpoOHUIITBA. lle BumIaTh 3a JiKapHSIHUMH, CTPaxoOBi
BUIUIATH, MEHCIi y BUMAJKy HACTaHHS 1HBAJIIIHOCTI 32 BUPOOHHYUM TPaBMaTHU3MOM
Tomo. Henpsimi BUTpaTH MOXKHA pO3TJSAaTH SIK BUTPATH Ha BIATBOPEHHS poOOYOl
CIJIA. BHUXOBAaHHS, HaBuaHHSA Tomo. KpiM mbOro g0 HENpsSMUX BHUTpPAT MOXKHA
BIJIHECTM YMOBHY BapTICTh HEJOOTPUMAHOI MPOAYKIIii, BUPOOIEHOI MPaI[iIBHUKOM 32
BECh Yac TPYAOBOiI MISJIBHOCTI 32 YMOBHM HEHACTaHHS CMEPTENbHOTO BHUIAIKY a0o
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IHBaMAHOCTI. Buxoasun 3 WX TOJIOKEHb MPO TpsIMI 1 TMOBHI BHUTPATH HIKYE
poaHaTi30BaH1 METOAMKH 3 OI[IHIOBAHHSI 30MTKIB Bl BUPOOHUUOI'O TPABMaTU3MY.

IcHye GaraTo TEOPETUYHHMX MOJEICH MiAPaxyHKy BUTPAT BHACIIIOK HEIIACHUX
BUITAJIKIB, aJie JIUIIE JIeSKi 3 HUX MOXKYTh BUKOPUCTOBYBAaTHCh Ha mpakTwil. Ha Hamr
TIOTJISA, BOKJIMBIIIAM JTsI BU3HAYEHHS 30MTKIB €KOHOMIKH Bij] 3aru0eri mpaiiBHUKA
€ 3aCTOCOBYBAaHHSI TUX METOJIMK, IO TOBHIIE BPaxOBYIOTh CKJIAQIOBI 30UTKY, MpH
IIbOMY BPaxOBYIOTh HE3HAUHI BUTPATH, JJIS TOTO, MO0 BU3HAYUTH OCOOJIMBO CYTTEBI
[2]. dnst peamizaii geTadbHOrO OOMIKY BUTPAT 1 30UTKIB, SIKI MOXKYTh BUHUKHYTH Ha
HIIIPUEMCTBI Y pa3l HaCTaHHS HEIACHOTO BUIIAJIKYy, 10 yBaru Oyiia B3sATa poOoTa
«VHCTpYMEHT OIIEHKH CTOMMOCTH MPOU3BOJCTBEHHOM Cpelbl Ha MPEeANpUATUU
Mogaens TYTA» (po3po0aeHo MiHiCTEpCTBOM collaabHOr0 3a0e3neueHns DiHsaHli
y 2000 p.) [3]. Yepe3 mepiiicTh ITi€i po3poOKK 1 JETalbHUM TEpetiK 30UTKIB
BUPOOHUIITBA BiJi BHUPOOHMYOrO TpaBMaTU3My BOHAa Mae O€3yMOBHMM BIUIMB Ha
MOJIAJIBIITY HayKOBO-AOCIIHY POOOTY Yy 3a3HAYEHOMY HAMpsIMi.

VY 3arajbHOMY BUIJIS[I EKOHOMIYHMM e(eKT, SKUi Majio OJepKyBaTH
CYCIUIBCTBO Bl TPYAOBOI MISUIBHOCTI JIIOAWHU, TPONOHYETHCS BHpaXaTu Y
BHUPOOJICHOMY MPOIYKTi, IO PO3PaXOBYETHCA, SIK CyMa BHPOOJICHOTO MpaIliBHUKOM
HaIllOHAJIBHOTO JOXO/Y MPU BpaXyBaHHI 3apO0ITHOI MJIaTH, & TAKOK BUILIAT 1 MUIBT 13
CycnuIbHUX (DOHIIB CIIOKMBaHHA. BIAMOBIIHO 10 TakoOro MigXo[y BapTICTh JKUTTA
JIOWHU JOPIBHIOE €KOHOMIYHMM 30MTKaM Bij TpaBMuU abo 3arubeni JIIOAUHU, a
€KOHOMIYHMI e()eKT NOPIBHIOE 3aM00IraHHIO BTPAT y pa3i iX 3aruderi.

Pe3ynpTaTu OIIHIOBaHHS, OTpPUMaHI 3a METOJMKOI BH3HAUYEHHS 30UTKY
€KOHOMIKHM BiJl TpaBMaTU3MYy (3aru0esni) JIOJAWHM, IIUpIIE BiJOOpakaroTh BCI
CTOPOHH JIFOACHKOI TIsUTBHOCTI, 00CTaBMHU TpaBMHU a00 3aruOeri mpalliBHUKa 1 Jal0Th
OIIHKY, TIOPIBHSHHI 3 OI[IHKAMHU BapTOCTI >KHUTTS 3a KOPAOHOM. BiamoBigHO 10
BU3HAYCHHS HAUCYTTEBIMMX (PAKTOPIB y BKa3aHIM METOJUIII peai30BaHO HACTYITHUN
crocid miApaxyHKy MNPsSMHUX BTPAT BHACTIAOK HEMpaIe3laTHOCTI 4Yepe3 HellacHU
BUIAJIOK (BUTpATH Ha 3apoOITHY IUIATy, IO BKJIIOYAIOTH OIJIATy Tpalli B JCHb
HEILaCHOT0 BUMAJKY TUTIOC OTulaTa 3a JIKapHSIHUM 3a 4ac Hempare3natHocti) [3]. 3a
pe3ynbTaTaMi MPOBEACHOTO aHAi3y 3aKOPIOHHHX METOJUK MOKHA KOHCTAaTyBaTH,
[0 OCHOBHUM HampsIMOM IIOJ0 BU3HAYEHHS 30UTKIB BiJi BUPOOHUYOTO TPaBMaTU3MY
€ PO3paxyHOK MPSIMUX BUTPAT 0€3 OISy Ha HENpsiMi 1 TOBH1 BUTPATH.

3 IpOBEJIEHOTO JOCIIKEHHS [2] cTajmo OYEBUIHUM, L0 CyMa BUTPAT 1 30MTKIB
BiJl BUPOOHMYOTrO TpaBMATHU3My 3HAYHO MEHINA BiJ BEIMYUHHU AMOPTHU3ALIMHUX
BiJ[paXyBaHb, IO MOK€ CBIIYMTH, IIO0 E€KOHOMIYHA BWIO/a, Ky OJEPKYIOTH Y
pe3ynbTaTi MPOBEICHHS 3aXO0/(iB 3 OXOPOHU TpaIli HACTUIBKK MaJa, 10 HE MOXe OyTH
CTUMYJIOM JUTsl X BOpoBaKeHHs. [[pudrHO0 TOTO, 110 CyMa BiAIIKOIyBaHHS MCHIIIC
BETMYMHN aMOPTHU3allIMHUX BIApaxyBaHb, € TOW (akT, MmO Yyci BUILIATH 3
BIJIITKOAYBaHHS 30WUTKIB TMPU HACTaHHI HENIACHOTO BHUIAJKY 3aMUKAIOThCS Ha
MiHIMQJIbHY a00 CepenHI0 3apo0iTHY IIaTy Ta TNPOXUTKOBHA MIiHIMYyM. 3
ypaxyBaHHSAM pIBHA 3apo0OITHOI TuiaTh B YKpaiHi, SKa Yy pa3d MEHIIE HIK Yy
NOCTIHAYCTPlaIbHUX KpaiHaX, L OOCTaBUHA pPOOUTH HEe(HEKTUBHUMHU 3aXOIU 3
OXOpPOHU Mpalli, 10 NOTPEOYIOTh BOPOBAKEHHSI HOBITHIX T€XHOJOTrH. O4eBUAHO, Y
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MOCTIHAYCTpialbHUX KpaiHaxX 3apo0iTHA Iiata OUIBIN BIIOOpa)kae BCl BUTpPATH Ha
BIITBOPEHHSI pOOOYOI CHUIIM, TOMY, B OCHOBHOMY, DO3IJISJAIOTHCS caMme MpsiMi
BUTpaTH. Y TOCTPAJSIHCHKUX KpaiHaX 3 HU3BKUM pPIBHEM 3apOOITHOI HIMPOKOTO
PO3MOBCIOJKEHHSI HAOYJMuW METOJMKM BHU3HAYEHHS EKOHOMIYHOTO e(eKTy Bij
30epexkeHHs1 KUTTS [4]. BIAmoBiAHO O TAaKOro MiIXOJy BapTICTh KUTTS JIIOJAUHU
JOPIBHIOE €EKOHOMIYHUM 30MTKaM BiJl TpaBMHU a00 3aru0eni JIIOJAWHU, & EKOHOMIYHUN
edeKT TOpIBHIOE 3aMO0ITaHHIO BTPAT y pasi ix 3armOem. MeTonuku miei rpymu 3a
CrocoO0M BU3HAUEHHS CKJIAJJOBHX 30UTKIB YMOBHO MOJIISIOTHCS Ha y3arajibHeH1 (Ha
OCHOB1 yCEpeJHEHUX MaHWX IO KpaiHi abo ramy3i) 1 3a cTarTaMu (Ha OCHOBI
PO3pPaxyHKY CKJIaI0BUX 30UTKIB).

ChinpHUM ISl METOAMK BU3HAYEHHS 30UTKY € Te, II0 B HUX PO3TJISIA€THCS
«CepenHii» TMpaliBHUK, OCKUIBKM METOJIMKM HE JO3BOJISIIOTH BpaxoBYBaTu
IHIUBITyaJIbHI OCOOJIMBOCTI KOXKHO1 JIOAWMHU (OCBiTa, piBeHb KBamiikarii) Ta
3HAYHOIO MIPOIO OPIEHTOBAHI HA BUKOPUCTAHHS ICHYIOUUX CTATUCTUYHUX MTOKA3HUKIB
3BITHOCTI MIANPUEMCTB, Trajy3ei, KpaiHh. Y 3arajbHOMY BUTJISA/I E€KOHOMIYHUN
edeKT, KU Majo OJEpPKYBaTH CYCIUIBLCTBO BiJl TPYIOBOI ISJIBHOCTI JIFOJUHH,
IPONOHYBAJIOCh BUPAXXAaTH Y BUPOOJIEHOMY MPOJYKTI, 10 PO3PaXOBYBaAIOCh, SIK cyMa
BUPOOJICHOTO MpPAaI[iBHUKOM HAI[IOHAJIBHOIO JOXOAY IpPH BpaxXyBaHHI 3apoO0ITHOI
IJIaTH, @ TaKOXK BUIUIAT 1 MUIBC 13 CycnubHUX (OHIIB CHOXKUBaHHA. BiamoBiiHO 10
TaKOro MiAXOAY, BApPTICTh JKUTTA JIOPIBHIOE EKOHOMIYHUM 30MTKaM BiJ TpaBMHU a0o
3aru0eni JIIOAWNHU, a €KOHOMIYHUN e€(EeKT AOPIBHIOE 3aroO0IraHHI0 BTpaAT y pasi ix
3arubeni. Pe3ynpTaTu OLIIHIOBAHHS, OTPHUMAaHI 3a METOAMKON BU3HAYEHHS 30UTKY
€KOHOMIKHM BIJl TpaBMaTU3My IIOBHIIIE€ BIJOOpa)XarTh BCl CTOPOHHU JIOJCHKOI
TISIIBHOCTI, 0OCTaBMHM TpaBMH a0o 3arubOenm IpalliBHUKA 1 JalOTh OIIHKH,
TOPIBHSHHI 3 OIIIHKAMH BapTOCTI XKHUTTS 3a KOpAoHOM [4, 5].

Ha 3axoni BHKOpHUCTOBYIOTH PI3HI METOJMKH OIIIHIOBaHHS BAapTOCTI KUTTS
JTOWHU. Y HU3I KpaiH BOHH IPYHTYETHCS Ha PO3paxXyHKaX, CKUTBKH JIFOJMHA MOTJIA
0 3apoOWTH 3a CBiM TMpale3NaTHUW, ajie He MPOXKUTUA 3 TPUYMHM ii 3aruoOeni.
B iHmMX — CKIJIbKM KOIITYE HAPOJAUTH 1 BUPOCTUTH JUTHHY, BUXOBATH 1i Ta HalaTU
npodeciitHy ocBiTy. Tak BapTiCTh KUTTA TpomaasiHuHA BenukoOpurtaHii cTaHOBUTH
$ 1,2 mume., CIIHA — $ 9,0 mutn., Kanagu $ 1,7 —5,7 muie., HoBoi 3emannii — $ 4,2 M
[6]. B Ykpaini odiuiiiHi AaHl I1010 BApTOCTI KUTTS MpaliBHUKA BIJICYTHI, aje €
PO3paxyHKOBI, 1o cTaHOBIATH $79 THC. [IpoTe naHi Mpo BUILIATH MOTEPILINM Bij
HEIIACHUX BUMAJKIB Ha BUPOOHUITBI ONPWIIOAHIOEThCA Yy 3BiTax DoHay
COLIIAIbHOTO CTpaxyBaHHA. Tak, CTpaxoBl BUIUIATH MOTEPHUIUM, IO KOMIIEHCYIOTh
YacCTUHY BTPAu€HOI0 HUMHU 3apo0iTKy, 30kpema 3a 2020 pik, ctaHOoBWIHM 8,235 MipA.
IPH., TpU LbOMY CEPEAHbOMICAYHUN pPO3MIp MPU3HAYCHOI BUILIATH CKJIa/laB
3 411,07 rpr. OgHOpa30Bi CTPaxoBl BUIUIATA HA OJIHOTO 3aruOJIOro MpalliBHUKA Y
pasi HEemacHOro BUIAJKYy Ha BUPOOHUIITBI CTaHOBWUIM cTaHOM 3a 2020 p. maiibke
220,5 tuc. rpH. toc 44,5 THC. TPH HA OJIHOTO YTPUMAHIIA [6].
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JAOCIIKEHHSA HEBE3IIEYHUX YUHHUKIB HA BUPOBHUIITBI
BIOITAVIMBHUX BPUKETIB

0. 1. €Epemenko, K.m.H., 00u.
T. O. 3yoox, k.c.2.H., O0u,.
Hayionanvnuii ynisepcumem biopecypcis i npupoookopucmyseamus Ykpainu,
m. Kuis, Ykpaina

Jlimis gnst BUPOOHUIITBA TAJIMBHUX OPHUKETIB CKJIAJAETBCA 3 TaKOTO
oOnagHaHHS, K OYHKEp-HAaKONMH4YyBay, CKPEOKOBHMI 1 CTPIYKOBUH TpaHCHOPTED,
LMKIIOH, Cyllapka OapaOaHHOTO THUIly, ApoOapka, eKCTpyAep A BUPOOHHUITBA
nanuBHux OpukeriB Pimi*Kai, oxonomkyBad OpUKETIB Ta TOPIIOBAIILHUNA MPUCTPIN
[1]. B nanomy oOsajHaHHI BiIOYBAaOTHCS CKJIaHI TEXHOJIOTIYHI MPOIIECH, SKI MAOTh
TN KOMIUIEKC IIKIJJIMBUX Ta HeOe3neyHuX (akTOpiB Ta PU3MKIB, SIKI HETATUBHO
BIUTMBAIOTh HA OPTaHi3M JIIOJMHU, HABKOJMILIHE CEPEIOBUILE Ta MOXKYTh MPU3BECTU
710 HaI3BUYAMHKUX cuTyaiii. HaiOuein 3HaunMuMu pu3ukamMu € Hi3udHi Ta XIMivHI
HeOesneku Ta pusuku. Lli HeOe3nekn, K1 XapakTepHi IJis MEBHOTO TEXHOJIOTTYHOTO
o0agHaHHs, HaBeaeHo y Ta0mumi 1 [2].

[IpoananizyBaBmm Tabauiro 1, MOXKIMBO 3pOOUTH BUCHOBOK, IO HAMOLIBIIT
HEOE3MEeUYHUM € EKCTpyJep /I BUPOOHMIITBA MAJIMBHUX OpPHKETIB, CylIapka Ta
TOpILIOBaTbHUN mpucTpid. [lo HalOlabII 3HAYHUX (PAKTOPIB MOXKIMBO BITHECTH:
MIJBUINECHY 3alUJICHICTh Ta 3ara3oBaHICTh POOOYOT 30HU, MIJBUILECHY TEMIIEPATypy
10- BepXH1 00Ja/IHAHHS Ta MaTepialiB Ta TOCTPl KPOMKU 00JIaJTHAHHS 1 IHCTPYMEHTY.
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Taomurg 1
®di3uyHi Ta XiMiuH1 (haKTOpH HEOE3IEK, K1 XapaKTepHi s 00 JHaHHsI JIIHIT A1
BUPOOHUIITBA MAJIMBHUX OPUKETIB 3 POCIMHHOIT OioMacu
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["ocTpi KpOMKHM 00IaTHAHHS, IHCTPYMEHTY + +
[Ti1BUIIIEHA 3aMMJIEHICTD Ta 3ara30-BaHICTh
: N + |+ + |+ | +]| +
NOBITPsS] poO0Y01 30HU
["apsuil a00 X0JI0AH1 MicCIs TOBITPsI poOOUOi
oMM + + + + | +
[linBHIIIEHA TeMIIepaTypa MOBEPXHI R N
oOnaiHaHHS 1 MaTepialliB
[TixBuIieHU Ha POOOYOMY MICI]l PIBEHD
ryMy P y P + | + + | + +
[linBuIIeHN HA pOOOUOMY MiCIIl piBEHb I I O R N
Bi1Opanii
[linBuiieHe 3HAYEHHS HANPYTH B CIICKA
TPUYHOMY  JIAHIIO3i, 3aMHKAHHS  SKOTQ I T I T +
MOJK€ BITOYTHUCS Yepe3 TiJIO JIF0IMHU
[linBuIIEHU PiBEHb CTATUYHO1 €JIEKTPUKHU +1 + | + + | o+ +
[limBuIICHUI PIBEHB CIICKTPOMArHiTHUX R N
BUIIPOMIHIOBaHb
[linBUILIEHNH PIBEHb 1HPPAUYEPBOHOTO N
BUIPOMIHIOBaHHS
TOKCHYHI peYOBUHU + + | +
[Toapa3HioUl pe4OBUHH + + |+

Jnst anamizy Oynu oOpaHi MpoOBiAHI TignpueMcTBa YKpaiHu Taki, sik TOB
«HepkacuEneBaropManm ta ®OIT «Maxno C.M.» [2].

Cran moBiTpst poOouyoi 30HU BHU3HAYaBCA BiAmoBigHO 10 BuUMoOr ['OCT
12.1.005, TOCT 12.1.014 1 3a TeXHIYHOIO JTOKYMEHTAI[IEI0 Ha METOJM BU3HAYCHHS
HIKIJJIMBUX PEYOBUH Y MOBITPI1, 3aTBepkeHO01 HakazoM MO3 Vkpainu. PiBens mymy
Ha pobouMX MicCIsIX BUMIproBaiM BianmoBigHo a0 Bumor I'OCT 12.1.050, mxepen
myMmy — BianosiaHo a0 Bumor 'OCT 12.1.028. OuiHKy pe3yibTaTiB BUMIPIOBAHHS
myMmy TpoBoAsATh BiAnoBimHO a0 Bumor ['OCT 12.1.003 i caHiTapHUM HOpMam
JOIYCTUMUX PIBHIB IIyMY Ha POOOYHX MICLSX.

BumiproBanHs Ta KOHTpOJIb BiOpallii mpoBoawin BianoBigHo 10 BUMOT ['OCT
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12.1.012 Ta MeTOAMYHMX BKAa31BOK 3 IPOBEJACHHS BHUMIPIB 1 TITI€HIYHOI OI[IHKH
BUpPOOHMYMX BiOpaIlliii, 3aTBep/KeHUM MIiHICTEpCTBOM OXOpPOHM 3JI0pOB’S YKpaiHu.
Kontpons enexkrpobdesneku mpoBogawmm BianosigHo a0 BuMmor ['OCT. Temmnepatypy
30BHIIIHBOI TOBEPXHI 00JaIHAHHS Ta MAJIMBHUX OPHUKETIB BUMIPIOBAIM KOHTAKTHOIO
TEPMOIIAapOI0 3 BUMIPIOBAILHUM MpuiIagoM BianosigHo A0 Bumor 'OCT 9736.

Bumnanku mexaniuynoro tpaBmyBaHHS y TOB «UYepkacuEneBatopMamy» min
gac poOOTH 3 TOPIIOBAIBHUM IPUCTPOEM, IPOOAPKOI0 Ta I1HIIMM OO0JIaHAHHIM
MalOTh HACTYIHI MOKA3HUKH Y BICOTKAX:

— TpaBMyBaHHS TajblliB a00 KHCTI PYK BHACIIJOK 3axOIUICHHS POOOYMX
OpraHiB, siKi 00epTaroThcs — 45;

— TIOTpAIUISHHSA JI0 ouel JiTaroyoro nuiny — 40;

— TpaBMYyBaHHS PyK a00 HIT NpU HaJaro/pKeHH1 oOJaJHAHHS, YCTAHOBKH Ta
JEMOHTaXK1 00pOOIIOBaHOT AeTal, KPITIJICHHI 1 3HATTS JeTaieh — 9;

— TpaBMYBaHHS Tijla YaCTUHOIO OpPUKETY, sIKa BUpBajacs Npu piaHHi — 4,

— TpaBMYBaHHS MaJbI[iB PYK MpH 30MpaHHI CHPOBUHU — 2;

— 1HIII BUTIAJKU TPaBMyBaHHS — 2.

OmHuM 3 CyTTEBUX MIKIJUIMBUX Ta HEOE3MEYHUX BUPOOHMUUX YUHHHUKIB €
opraHiyHuii mwi. OCHOBHUM JKEPENIOM YTBOPEHHS MWLy CIIyXaThb €KCTpY3iiHI,
TOPLIIOBaJbHI Ta MOAPiIOHIOBaNIbHI mpouecu. Ilig yac mux mnpoueciB y MNOBITPsA
BUIILISAETCA BUcOKogucnepcHuit mun (0,8—5 MKM) A0 CKIagy $KOro, Kpim
OpraHiYHUX, BXOJSATh 1 METAJIEB] Ta MiHEPaJIbH1 YACTHUHKHU.

BwmicT nuity y moBiTpi MOXKe JTOCSTaTH HAMOUTBIIOT BEJIMUMHU MIPU TOIPIOHEHH]
Ta PO3NUIIOBAHHI 63 BUKOPUCTAHHS BEHTUIALIHHOT cuctemu (32—-163 mr/md).

[Tpu mepepoO1ii opraHiyHMX MaTepialiiB BiIOyBalOThCs MEXaHIYHI Ta (DI3UKO-
XIMIYHI 3MIHHM 1X CTPYKTYpH, B MOBITPS POOOYOi 30HM HAIXOIUTH CKJIIAHA CYMIII
napiB, rasiB 1 aepo3ouiB. JIeTioul MPOIYKTH, HIO0 YTBOPIOIOTHCS MPHU TEIJIOBOMY
PO3KJIaIaHH1 (TepMoaeCTpyKIIii) pany OpTaHIYHUX PEYOBUH, €
MOKEeKOBUOYXOHEOE3MEYHUMH, TOKCUYHUMHU Ta MOXYTh BHUKIHUKATH 3MIHU
LEHTPaJIbHOI HEPBOBOI 1 CYIMHHOI CHCTEM, KPOBOTBOPHHUX 1 BHYTPILIHIX OpraHiB, a
TaKOX MIKIPHO-TPO(IYHI NOPYIICHHS.

Tabnus 2
BwmicT nwity B oBITp1 NpH OPUKETYBaHHI 3aJIEKHO BiJl TUITY CHPOBUHU
[TepepobiroBaibHa CHPOBHHA Bwmict nuy, mr/m®
JIlymunuHHS COHSITHUKY 800-1000
Tupca 500-554
Cosoma siTuMeH10 126-238

TpuBane BAuXaHHS NIy Y BUPOOHMUMX YMOBAX MOXKE MPU3BECTH 10 PO3BUTKY
MUAJIOBUX 3aXBOPIOBaHb OpPOHXO-JIETEHEBOTO armapaTy — ITHEBMOKOHIO31B- Ta,
XpOHIYHOTO MujoBoro Oponxity. Han3suuaiino HeOe3neuHe BAMXaHHS MUY, rasiB,
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10 TPU3BOJIUTH IO 3aXBOPIOBaHHS Oepuiio3oM. JlaHi 3a BMICTOM HUJIy B IOBITPi
po0O0U0i 30HU HaBeJIeHO y TabmuIi 2.

CnexkTpu 1rymy OUIBIIOCTI OOJNIaJHAHHA JiHIT JUIsi BUPOOHHUIITBA TMAJIMBHUX
OpHKEeTIB 3 POCIMHHOI OloMacH MaroTh CepeaHIM Ta BHUCOKOYACTOTHHH XapakTep.
3aranbHi piBHI 3BYKOBOTO THUCKY 3HaXoAATbca B Mexax Bif 85 mo 100 abA, mo
HaBeJIeHO y Tabunuii 3.

Tabmums 3
PiBHI 3BYKOBOi OTY>KHOCT1 00JIaJHAHHS
Cepennbo-reoMeTpruyHa yacTota, ['1 PiBers
Tun obnanHaHHA o o o o o o o 3BYKY,
™ o o o o
© 13| Q& | 8BS || 8| 8 | mA
JlpobGapka 8444 | 8544 | 87+5 | 94+1 | 9740 | 94+1 | 88+4 | 86+4 102
ExcTpynep 87+3 | 90£3 | 9343 | 89+£5 | 90+£3 | 90+3 | 87+£3 | 80+£3 95
Pizak 7844 | 90£5 | 8444 | 85+5 | 8546 | 9445 | 80+5 | 80+5 90
JlomycTtume 95 87 82 78 75 73 71 95 80

HaiiGinpmr BuCOKI piBHI BIOYBalOThCA B poOOUid 30HI OUIss JapoOapkw,
EKCTPYJEpY Ta TOPIIOBAIBLHOTO MPUCTPOIO (Pi3aKy).

PiBeHb 3BYyKOBOI MOTYKHOCTI Ha poOOYOMYy MICIl OMNEpaTropa HE MOBHHEH
MepEeBUIIYBaTH TpaHUYHO-AOoNycTUMHUM piBeHb 70 abA, To0TO HEOOX1THO
BUKOHYBATH 3aX0/11 O0€3MEKH /I 3MEHIIIECHHSI JIi1 [IbOTO (HaKTOPY.

Ha pobOouux wMicusgx mig 4Yac poOOTH 3 TPaHCIOPTEPOM, CYIIAPKOIO,
Ipo0apKoro, eKCTPYJAEPOM, LUUKIOHOM Ta TOPLIOBAILHUM MPUCTPOEM YTBOPIOETHCA
B1Opais, piBE€Hb SKOI Ta BILIUB ii HA OpraHi3M JIFOJAUHHA HaBEICHO y Ta0nuil 4.

Tabanig 4
PiBenp BiOpariii Ta i BIUTMB Ha OPraHi3M JIFOAUHU
AwmruriTyia YacroTa
Tun o6nanHaHHS KOJIMBaHb BiOpartii, Pe3ynbTaT BIUIMBY
BiOpariii, MM I'a
Tpancnoprep 0,016 30 HepBoge 30y/pkeHHs 3 eTIpeciero
IuknoH 0,040 45
Cymapka 0,045 50
TopuroBanbHUMA 0,047 50
OPUCTPIH
JlpoGapka 0,095 60 3MIHM Yy HEHTpaJbHIA HEPBOBIii
Excrpynaep 0,065 55 CHCTEMI, CepIll Ta OpraHax CIyxy

[1ix yac BUpOOHUIITBA MATMBHUX OPUKETIB 3 POCIMHHOI O10MacH TPAIUIAIOTHCS
OIMKH PYK Ta MOXYTh TPAUTUCA HAI3BUUYAlHI CUTYyallii, MPUUYUHOIO SKHX € rapsda
NOBEPXHA CYIIAPKH, JpOOapKd, eKCTpyJIepy Ta TOPLIOBAIBHOIO MPUCTPOIO.
Oco0sMBO HEOE3NEYHUMHU € TMOBEPXHSI TOJIOBKM EKCTPYAEpy Ta MaluBHI OpUKETH
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HicIs eKCTPY3li, K1 MOXKYTh TIITH 1 € TTOXKEXKOBUOYXOHEeOe3meuHuMu. TemmnepaTypy
poOOUYMX OpraHiB EKCTpyjaepa Ta OpPHUKETIB MICHA EKCTPY3li 3alie’KHO BIJ BHUIY
CHUPOBUHU HABEACHO y TabIuI S.

Tabmumg 5
TemnepaTtypa poOounx OpraHiB eKCTpyaepa Ta OpUKETIB MiCis eKCTPY3il
3aJIe)KHO BiJ] THUITY CHPOBHHH

Turn cupoBUHH Temneparypa o6po6ku, °C
JlepeBUHHI 3aJTUIITKH 320-350
JIlymnuHHS COHSIIIHUKY 250-290

Takox TparisitOThCS OIMIKH, SKIO BOJIOTICTh CUPOBUHHU TepeBurye 8 %, 1e
HOB’A3aHO 3 THM, IO MiJl Yac €KCTPy3li yTBOPIOIOTHCS MapoBl MPOOKH, CUPOBHHA
BUJIITA€E 3 TOJIOBKM €KCTpYJiepa Ta TpaBMY€ IMpalIBHUKIB. TexHIUHE 00CIyrOBYBaHHS
eKCTpyZepa Ta MaKyBaHHS OpPHKETIB 3a00POHEHO, SIKILO IX TeMIIepaTypa MepeBULLYE
40°C. Ilim yac ekcTpy3il miJ BEIMKMM THCKOM Ta BHCOKOIO TEMIIEPaTypoio
B11I0YBA€ETHCS TEPMIUHA JECTPYKIIIS, MIPOII3 MOBEPXHI MATIMBHUX OPUKETIB.

XIMIYHMM CKJaJa TMOBITPS Ta BMICT JMMOBHX Ta3iB, Kl YTBOPIOIOTHCA IPHU
mipoJisi GioMacu Maike He 3aJI€KHMTh Bim Ty cupoBuHu. Ilig wac mipomizy 1 m3
CUPOBMHH yTBOpIOeThcsi 85-95 M® rasiB, 3 AKX MeTaH Ta KHCEHb YTBOPIOE
BUOyXxoHeOe3neuny cymiml. [loBiTps B poOouiit 30Hi Mae Takuit ckian (%) Ta
nigsuieny temmneparypy (°C) — okcun cipku 10-16; kucens 8-15; okcua azory
9-16; meran 0-0,01; miokcupa Byriempo 5-9 ta temmeparypa AUMOBHX rasiB 70—
255.

[Tix yac BUpOOHUIITBA TAJTMBHUX OPUKETIB, Y 30H1 €KCTPY31l YTBOPIOETHCS TUM
[3], ckian sikoro HaBeAeHwmid y TabmIIi 6.

Tabmuris 6
Ckuaz 1uMy py BUPOOHMIITBI MAIMBHUX OPUKETIB B 30H1 EKCTPY3ii
[BUIKICTB Yac dakTH4HA I'pannunO
HasBa peyoBunu, | acmiparii, | BiZOOpy | KOHIIEHTpa- | JOMyCTHMA Meroanka
SIKa BU3HAYAETHCS J/XB. npo0O, s, KOHLIEHTpALlis, | JOCITIIKEHHS
XB. mr/m> mr/m>
Axpornein 0,5 20 0,5 0,2 MYV 2719-83
Jliokcun a3oty 0,2 5 3,5 2 MYV 1638-77
JlioKcu I BYTJICIIIO TOIE AIIN
0.2 > 19,0 20 12.840.087
Hun poemtrroro | 54 30 10,0 6 MY 4436-87
TIOXOJKEHHS
Jliokcu KpeMHit0 20,0 30 2,0 - MYV 2391-81

3 tabnuii 6 BUAHO, MO TiJ Yac BUPOOHHUIITBA TMAJUBHUX OPUKETIB B 30HI
eKCTpY3ii YTBOPIOIOTHCS CIIOJIYKH, PIBEHb SKHX IEPEBUINYE TPAHHUYHO-IOMYCTHMY

146



«Payionarvhe 6uKopucmanns enepeii 6 mexuiui. TechEhergy 2022»

KOHIIEHTpAI[II0O Ta SKI HETaTUBHO BIUIMBAIOTH K HAa OPraHi3M JIOAWMHHU, TaK 1 Ha
HABKOJIMIITHE CEPEIOBUIIIC.

PexxrMu TEXHOJIOTIYHUX MPOIECiB BUPOOHUIITBA TBEPAOro OlomaanBa, 3TiTHO
BuMor ['OCT 12.4.026 noBuHHI 3a0e31euyBaTu:

— y3TO/DKEHICTh poOOTH OOJagHaHHS, M0 BHKIOYAE BHUHUKHEHHS He-
0e3neYHuX 1 IKIIUBUX (HaKTOPIB;

— 3aBaHTa)XCHHS YCTAaTKyBaHHSI B MeEKaX HOTO TPOIMYyCKHOI 3JaTHOCTI, IO
3a0e3nedye pUTMIdHY pOOOTY MEPCOHATY, 3aHHATOTO Y TEXHOJIOTIYHOMY TPOIIEC;

— TIO’KE)KOBUOYX00€31eKy BUPOOHHUIITBA;

— MOXKJIUBICTB, 32 HEOOX1THOCTI, 3aCTOCYBaHHS 3aCO0IB 3aXUCTY IPAIIOI0;

— OXOpPOHY HaBKOJIMITHHOTO CEPETOBUIIIA.

[Ipomecn OpuKeTyBaHHS TIOBMHHI OyTH OpraHi3oBaHl BiATOBITHO JI0
HOPMATUBHO-TEXHIYHOI JokymeHTallli, nepeadbauenoro 'OCT 3.1120. HeGesneuni
30HA 1EXIB 1 JAUIbHHIIb, JI€ 3IHCHIOEThCA TEXHOJIOTIYHHM TIpolec, MOBUHHI
no3HayaTucs 3Hakamu Oe3neku BiamoBimHO g0 Bumor ['OCT 12.4.026.
TexHonoriyHUM Mpoiec MOBMHEH OyTH OpraHi30BaHWM Tak, MI00 BUKIIOYANIACS
HEOOXIJHICTh JOTHUKY TMpalIOI0YUX 3 CHPOBHUHOIO Ta TOTOBUMH BUpoOaMH, SKi
nepedyBaroTh B pycl 31 BUAKICTIO OutbIe 0,3 M/c.

Y NOTOYHMX UYMW aABTOMATHUYHMX JIHIAX HOpH 3YNHUHI OYIb-SIKOi OJMHMII
oOJilalHaHHS CJIiJI 3yNUHATH BCE MOMEpPENHE O0JaJHaHHS, SKIIO JiHII HE OCHAIIEHI
HaKoluyyBayamMu a0o0 BiJCYTHI cremjanbHl OydepHi Maiinanuuku. Hag rapsamm
IIPECOM Ta B MICISIX OXOJIOJKEHHS rapsiaux OpUKETIB HE0OX1JHA YCTAaHOBKA YKPUTTS
3 MICLIEBUMU B1JICMOKTYBayaMHU.

Po3mimennss BUpOOHWYOTO OOJAJHAHHS TPH OpraHi3allli TEeXHOJOTTYHHUX
IPOLIeCiB BUPOOHUIITBA MAJMBHUX OpPUKETIB MOBUHHO 3a0e3redyBaTd Oe3leKky Ta
3pY4YHICTh HOT0 OOCIYroBYBaHHS 1 MOXJIMBICTH €Bakyailii mpairorounx. [Ipoiznu 1
IPOXOAU B MPUMIIICHHSX, JI€ BCTAHOBJEHO OOJagHAHHS, MOBUHHI OyTH IO3HAYCHI
JiHISIMKA O1710TO KOJBOpPY Ta 3HakamMu BignmoBigHo A0 Bumor ['OCT 12.4.026.
VYcraTkyBaHHs, 110 CTBOPIOE MIJIBUILIEHUN PIBEHb IIYMY, CIiJl pO3TAIIOBYBaTH B
OKpEeMUX MPUMILIEHHAX a00 YKIaJaTH B 3BYKO130JII0I0U1 KOKYXH.

PoGoui wMicus omneparopiB y WIYMHUX MPHUMIIIEHHSIX TOBHHHI OyTH B
3BYKOI30/II0I0UMX KaOiHax. Jlyig oOcCiyroByBaHHs Ta pPEMOHTY YCTaTKyBaHHS,
po3TaioBaHoro Buiie 1,3 M Bifg piBHS MIAJOTH, A0 SKUX MOJIMBO BIJIHECTH
TeryioreHepaTop OapaOaHHOI CylIapKd, TpPaHCHOPTEp Ta IUKJIOH TOBHUHHI
nepeabayvaTucs oropoxi BianosigHo 10 Bumor 'OCT 12.4.059.

[apsuiii mpec Ta iHImE oOMagHAHHS, MO0 BUAULIE TEIUIO, MOBUHHO OyTH
oOnagHaHe eKpaHaMu, 00 IHTEHCUBHICTh TEIUIOBOTO 3apYUYEHHS HAa POOOYHX MICIISIX
He nepepuinysaio 100 Br/m? Bignosigno go sumor FOCT 12.3.042-88.

He Bci mignmpueMcTBa 3 BHUTOTOBJICHHS TAJUBHUX OpHUKETIB MAarOTh
oxoyio/pkyBad. Jlns ekcmpec-aHanmizy TaduBHUX OpPUKETIB HEOOXITHO OTpUMATH
3pa3ok. J{is 1bOro MpONOHYETHCS BUKOPUCTOBYBATH KAPOMILIHI KJIII, SKI MalOTh
dopmy sik npodisib OPUKETY, MIECTUKYTHUKA a00 YOTUPUKYTHHKA, a TAKOX PYUKY 3
XKapOMILIHOTO Martepiany. B 30HI ekcTpy3ii Ta OXOJOKEHHS MPONOHYETHCS
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BCTAHOBUTHU BUTSDKKY JJISL TOTO, IIOO BUBOJUTHU 3 POOOUOT 30HHU MOBITPS, IKE MICTUTH
JIUM Ta M1, BOHO TIOBUHHO MPOWTH OYMIICHHS KPi3b BCTAHOBJIEHI TKAHWHHI (LIBTPH,
cKkpybOepu abo eneKTpOoiIbTPH.

Jlyis monepeaKeHHs: BUHUKHEHHS OIIKIB IiJl 9aCc TEXHIYHOTO OOCITyroBYBaHHS
EKCTpyZepa, CYIIapKu Ta TOPILIOBAILHOTO MPUCTPOIO MPOMOHYETHCS BCTAHOBIIOBATU
TEPMOJIATUMKH, SIKI aBTOMAaTUYHO KOHTPOJIIOBATUME 3MIHY TEMIIEpaTypy Ha pPoOOUnx
opraHax Ta B MicIax o6cimyroByBanHs. CrieriaabHUN OJSIT, PYKABHII Ta OKYJISPH IS
MpaliBHUKIB MalOTh OyTH BUTOTOBJICHI 3 TEPMOCTIHKUX MaTepiaiiB JJIsl 3aXHCTY Bif
NOTPAIUISTHHS ICKOP Ta MIITY.

BucHoBok

AHaJli3 YWHHUKIB HEOE3NeK Ta OIllHKa PU3UKIB BHOYXOHEOE3NEUHOTO
BUPOOHUIITBA TBEPAOTO Oi0MaMBa 3 pOCIMHHOT O10MacH HEOOX1aH1 JIJIs MOJepHi3alii
3ax0MiB 31 3MEHIIEHHS [ii HeOe3neuyHux (PakTOpiB Ha OpraHizM JIOJUHU Ta
HABKOJIMIITHE CEPEJIOBHUIIE, SIKI MOXYTh MPU3BECTH [0 BUHUKHEHHS HAJ3BUYAHUX
CUTYaITI}.

Cnucok nitepatypu

1. €pemenko O. I., TTasnok O. B., Ycenko JI. M. AHami3 cTaHy Ta TEHJIEHIIIT
PO3BUTKY TBEpJAONAIMBHUX BUpOoOHUITB. HaykoBuii 30ipHuK «BicHuk Cremy».
Kiposorpan, 2012. C. 234-240.

2. llumban b. M., BoiitoB B. A., Aprem e C. P. IligBumenns eheKTUBHOCTI
BUKOHAHHSI 3aXO0JIIB 3 OXOPOHH Ipalll Ta eKOJIOT1YHO1 O€3MeKH MiJl Yyac eKCIuTyaTarlii
ITHEKOBUX eKCTpyaepiB: MoHorpadis. Xapkis. HYII[3V. 2018. 172 c.

3. Botinanosuu O. B. IIpanieoxopoHHi 3acaau y cxemax, Tabuuisx 1 rpadikax.
Kwuis. OcnHoBa, 2014. 142 c.

V]IK 614.842.4-046.67
JEL Classification Q 01; D 24; P 42

METOJIWYHI OCHOBHU PO3PAXYHKY KLIBIIEBOI MATPUIII
I'PAHYJIAATOPA BIOMACH

0. 1. €Epemenko, K.m.H., 00u.
/. T. Pyoenko
Hayionaneruii ynieepcumem diopecypcis i npupoookopucmyeanus Yxpaiuu,
M. Kuis, Yxpaina

JIist oTpUMaHHS MATUBHUX TPaHyJ 3 BTOPUHHOI 0l0Macu Ha TEMEpIITHiN yac
HaWOIBII 3aCTOCOBYIOTH MPEC-TPAHYJIATOPH Oe3MepepBHOI il 3 KITBIEBOIO abo
IJIOCKOI0 MATPHIIMU, pOOOUYl OpraHd SKUX 3AIMCHIOITH oOepToBuil pyx [1].
['panymioBanHs OioMacu y TalMBO — II€ TPOIEC MPOJABIIOBAHHS MONEPEIHBO
noapiOHeHoi 10 1-5 MM 1 BucymieHoi 10 8-15 % cupoBuHU Kpi3b pajiiajibHI OTBOPU
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MaTpHlll 3 METOK OTPUMAaHHS T'paHyJ (MeNeT) — BUPOOIB OJHAKOBOI IUJIHIPUYIHOT
dopmu 3 miamerpom 4-12 mm. Llelt nporiec BiJIOBIa€ BUMOraM BUKOHAHHS MPOLIECY
cyxoi ekctpysii [1,2]. biomaca mpu rpaHy/iOBaHHI € CYIIJIBHOI PEOJOTTYHOIO
CUCTEMOIO, sKa Tependayae MOXKIMBICTh YACTKOBOTO BIJIHOBJICHHS BJIACTUBOCTEU
MICTIS 3HITTS HaBaHTAXCHHS. BU3HAYAIbHUM MOKA3HUKOM TPAHYJIIOBAHHS € MOJYJIb
CIPECOBAHOCTI, KU 3aJIKUTh BiJ] BUAY 1 CTaHy CHPOBUHHHUX YaCTHHOK, MTapaMeTpiB
1 pexumiB poboTH mpecyBaidbHOro By3na [2,3]. ['panynaropu 3 KiIbLIEBOIO
MaTpUIICI0 HaOyJIM IUPOKOTO PO3MOBCIOMKEHHSI B KOPMOBOMY Ta TBEPOMATUBHUX
BUPOOHUIITBAX, aje€ OJHO3HAYHUX METOAUK PpO3PAXyHKy IapamMeTpiB KiJIbIEBOI
MaTpHUIIi IPEC-TPAHYIATOPIB HE PO3POOIIEHO.

[Iporiec rpanymoBaHHS OloMacu y TpaHYJSATOpPlI 3 KUIBIIEBOIO MAaTpPHUIICIO
PO3IUISAETHCS Ha KUJIbKA €TaIliB:

* 30UIBLIEHHS HACUIHOI IIUIBHOCTI MaTepially, IO TpaHyJII0€TbCs, 0
900 kr/m> 3a paxyHOK BHAJICHHS IIOBITPS IIPH BiJHOCHO MaJIMX TUCKAX;

* 3pOCTaHHA IMiIBHOCTI Marepianmy g0 1100 kr/m® mpomnopuiiiHO IHTOMOMY
TUCKY, 3 YaCTUHOK BUJAJISIIOTHCA MOBITPS 1 BiJIbHA BOJIOTA, Bi/I0YBAIOTHCS HE3BOPOTHI
nedopmarii;

* BJIACHE NPECYBAHHA 3 YLIIbHEHHAM Oiomacu no 1200 kr/m® i Bume mpu
IIBUJKOMY 30UIBIIEHH] TUCKY, MaTepiajl MPOSIBIISIE BIACTUBOCTI IPYXKHO B S3KUX TiJ,
po00Ta YaCTKOBO MEPEXOJIUTh Y TEILIOTY.

JInst IpoBEICHHS aHATITUYHUX JOCHIKEHb Po3po0JieHa po3paxyHKOBa cXema
MPOTIKaHHS TEXHOJIOTIYHOTO TPOIIECY B KUTbIEBiH MaTpwili (puc. 1).

Bucora mapy Oiomacu H B 30HI 3aXOIUICHHS POJIUKOM, BHUXOASYU 3
TpukyTHHKA 4010, TOTIEPETHBO PO3PAXOBYETHCS 32 (HOPMYIIOHO:

H=R—-\r2+ (R —-7)2+2r(R—1r)cosa, (1)

1€ 0. — KYT IIPECYBaHHS.

Puc. 1. Po3paxyHkoBa cxema KIJIbLEBOI MaTPHIII.
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3a BIZCYTHICTIO OYKCYBaHHS M1’ POJIMKOM 1 MaTPHUIICIO yTH MTOBOPOTY B 30HI

3axoruieHHs1 AB OynyTh piBHi, T00TO U ar = U SR, 3Biacu % = % , A KyT f = %. 3

TpukyTHuka AO10; BugHo, o = (m—a) + B + y,a a = f +y. Omke, KyT
y=a—faboy =a[l—(r/R)].

JJis 3axXOTIeHHS 1 CTUCHEHHS CUIIKOi O10CHPOBHHH POJIMKOM HEOOX1AHO, 1100
KyT MK paaiycamu pomuka (40z) 1 Matpuii (AO1), TPOBEACHUMH Ye€pe3 TOUKY
3aXOIUieHHs (A), He MepeBUIlyBaB KyT TepTs Oiomacu (¢ = 25-39°) 06 moBepxHIo
ponmuka. OTxke, MOBMHHA OyTH BUKOHAHa ymoBa Yy < ¢. ToIi KyT HpecyBaHHS «
BU3HAYAETHCS 3 YMOBH:

< —r 2

-] “

Heo0xiHICTh KOMIIAKTHOTO PO3MIIIEHHS IPECYBAIBHUX POJUKIB MPU3BOAUTH

710 TOTO, IO CIIBBIHOIICHHS MiX pajiycaMu poiukiB 1 MaTpuill (7/R) 3MIHIOETHCS

y BY3bKHX MeXaxX. B KOHCTpYKUISIX TIpaHyJATOpiB NpHU JBOX BajbIIX
- = 0,42 ...0,45, npu tprox — 0,4...0,42.

3 ypaxyBaHHSM OTPUMAaHHUX JaHUX OTPUMYEMO BHUPA3 JJIs PO3PAXyHKY BHCOTH
urapy H [2, 3]:

H =R[1 \/1——[1—(%)] (1 — cosa)]. (3)

[IupuHa 1 pajalyc poiHKa Ipec-rpaHyasTopa 00yMOBIEH! KOHCTPYKIIHHUMU 1
TEXHOJIOTITYHUMH TapaMeTpaMu. Y 3B'SI3KY 3 YUM BIJHOIICHHSA ) IMIUPUHU POJIMKA 10
fioro paniycy r , sk mpaBuio, ctaHoBuTh 1,0-1,6. [lpuitmaroun Te, 1m0 IHIMpUHA
poJIMKa JOPIBHIOE IIUPUHI MATPHIll, BHU3HAYAEMO pajalyC MaTpHIll TMpeca-
rpaHyJIsATopa:

SM
R = P 4)

YacTora o6epranHs Matpuui N (cl) BU3HAYaeThCSA 32 YMOBOIO Npmin <Ny <Npax

30KpeMa

1 g 1 Op
Noin = — n = — 5
mn - o |Rsing’ max — og \|Rybdp’ (5)

e g — IPUCKOPEHHS BiIBHOTO MamiHHs, M/C?;

0, — pyHHYyIOUa Hanpyra BiApuBy B 6iomaci ¢ins’epu, Ila;

R,; — 30BHIIIHIN paJiiyc MaTpulil, M;

b — BiTHOIICHHS TOBXKUHHK (D116’ €pH 110 ii JTiaMeTpa;

d — miameTp OTBOpPY, M;

p — IIBHICTE Tpanymu y (ins’epi, Kr/m,

Cuna tepts Fyp, 1110 BUHMKAE mpu pyci Oiomacu 1o ¢Giib’€pi, BUBHAYAETHCS TaK:

™ y
Erp = fCTfpyn HK L, (6)

ne f.r — cTaTHIHu KoedilieHT TepTs 6ioMacwu;

& — xoedimieHt 6okoporo posmnopy (¢ = 0,4-0 45)'

P, — THCK Ha yniopi Bij 6iomacu y ¢iw’epi ; By = (0,1-0,4) By
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CepenHsi MIBUAKICTh MepeMillieHHs OioMacu mo (iab’epl BU3HAYAETHCA 3a
dbopmyIoro:

_ L PmaxSors
Uep = 7~ I . (7)
tom (FCT E pyn OTB tﬁM)
[IpommyckHa 37aTHICTH MPECYBAIBHOTO BY3Ma (, (KI/C) pO3paxoBYEThCS 3a
dbopmyIoro:
ks
Que = SOTBL P Zo ;! (8)
M
ne k, — koediieHT 3amoBHEHHS (Pib’ep 010Macol0, SIKHH BpaxOBY€ BUKOPHCTAHHS
*uBoro rnepetuny marputii (k, = 0,05).
CnoxuBua motyxHicte Ny, (kBT) npuBoma mnpecyBampHOrOo By31a

BHU3HAYAETHCS 32 (HOPMYIIOK0:

Nup = 1073Fpv, 2y, 9)
€ Zy; — KUIbKICTb OTBOPIB, B AKMX IPOTIKAE IPaHyIFOBaHHS OJHOYACHO HA Jy31 30HU
3aXOIUIEHHS (Z;; = Z(’gzza, e Z, — KUIbKICTb TPECYBAIHUX POJIHKIB).
BaxxnuBa XapakTepuCTHMKAa TpaHyJIbOBAHOCTI OloMacu — 1€ CTYMiHb
YIIUTEHEHHS Ay, !
Ay = 2n =22, (10)
p Prp

ne Vo, Vip — BIIMOBIAHO 00'eMu O10MacH 10 1 MiCIs rpaHyJIFOBaHHS, M3

Pos Prp — BI/IMOBIHO MIUIBHICTH O10MacH 10 1 MIC/Is TPaHYJIIOBaHHS, KT/ M3,

BucHoBok

Mertoauunuii  TiaXig BU3HAYCHHS MapaMeTpiB  KUTBIEBOI MaTpHUIl IS
IpaHyJIOBaHHS 0lOoMacu 3aCHOBAHO Ha MaTEMAaTUYHOMY MOJICTIOBaHHI MPOIIECY
eKCTpy3li TUCTIEpCHUX MaTepialiiB Kpi3b OTBOpu Martpuili. L{i MeToam BpaxoByIOTbH
KOHCTPYKTHBHI OCOOJMBOCTI MTPECYBAIIBHOTO BY3J1a, PEOJIOTIYHI BJIACTUBOCTI OioMacu
mij] yac 1i rpaHyJItoBaHHs. 3aMpONOHOBAaHI METOAM PO3paxyHKy MapaMeTpiB MAaTPHII
TPaHyJISITOPA Y BUTJISI HABEACHUX PIBHSHB Y3arajbHIOIOTh METOAUYHI MIIXOIU 0
MIPOBE/ICHHS AHATITUYHUX JAOCHIIKEHb (DI3UYHOrO SBUINA YTBOPEHHS NAJIMBHUX
IpaHyJ HUIIXOM CyXO0i eKCTpy3ii 6iomacu. ToMy 11 MaTeMaTUYHI BUpa3H IPUIMAEMO
324 METOAUYHY OCHOBY JUISI PO3POOJEHHS B MOJANBIINX  JOCHIIKCHHSIX
MaTeMaTUYHUX MOJIENE MpoLecy rpaHyI0BaHHS POCIMHHOI O10MacH.

Cnucok nitepatypu

1. €pemenko O. 1., Momimyk B. M., IlIBopos C. A., Ckibuuk B. I. Po3paxyHoxk
oOnagHaHHS JUIsi OTpUMaHHs OlONaJdMBHUX TpaHyl 1 OpukeTiB: MoHorpadis. Kuis.
HYBill Ykpainu, 2021. 244 c.

2. Puamox JI. B. Illtepan €. B. Meroguka BU3HAYCHHS ONTHMAIbHUX
KOHCTPYKTHUBHO-TEXHOJIOTIYHUX TApaMeTpiB TPOIECy TPaHYJSIl JUCTIEPCHUX
MaTepiaiiB nuigxoM yuiiabHeHHs. Haykosi mpami HYXT. 2008. Ne 25,4 2. C. 81-83.
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VJIK 624.4
JEL Classification Q 01; D 24; P 42

3BAJIMIITHUAN I'A3: IEPCOEKTUBH BUKOPUCTAHHS, BE3IEKA TA
HIJISAXU I DIIBAIIEHHS

B. I. Ckiouuk, K.m.H.
Hayionanvhuti ynisepcumem biopecypcis i npupoookopucmyseanus Ykpainu,
m. Kuis, Yxpaina
B. I. /[necwo, k.m.Hn.
P. b. Kyopuneyvkuii, K.m.H., C.H.C.
C. O. Kpynuu
Hayionanvnuii nayxoeuti yenmp «lncmumym mexauizayii ma enexmpugixkayii
CibCbKOo20 20cnodapcmeay, cmm. I nesaxa, Ykpaina
C. M. Coxyp
Hayionanvnuii ynisepcumem biopecypcis i npupoookopucmysanus Ykpainu,
m. Kuis, YVxpaina

B Vkpaini odimifino HamayoTh 01u3bK0 6,0 THC. CMITTE3BAIUIL 1 MTOJIITOHIB
3arajbHOI0 TUIOIICI0 MOHAJ 8,5 THC. Ta, a TAaKOX 3HAYHA IUIOMIA 3HAXOAMTHCS i
CTUXIMHMUMH  CMITTe€3BaluIIaMu. HalOumemumii  Meramosic kpainm —  Kwuis,
00CIIyTOBYIOTh ABa OQIIIMHUX CMITTE3BAIMINA 3arajbHOI IIomiero 75,3 ra. Ha
26 moyiroHax ~ YKpaiHM ~ BJIAIITOBAHO  CHUCTeMHU  BHUJOOYyTKYy  Olorazy  Ta
eKCIUTyaTyIOThCSl YCTAaHOBKHM [Jii BUPOOHHMIITBA €JIEKTPOEHEPTli, MOTYX HICTh SKHX
nocarna 30 MBrt. KinbkicTs yrumizoBanoro 6iorasy 3a pik ckmagac 64,0 mian m3
(50% wmetany), KinbKicTh BupoOIeHOi enektpoeneprii — 112,3 I'Brrox [1]. Oxnak
CYKYyIHMI OOCST LIOPIYHO MEepepoOJEHOr0 Ta CHAJEHOTO CMITTS CKJIaJae JIMILIE
4-8%.

BiamoBimHO BWINEO3HAYEHOTO, Uil YKpaiHW TEPCICKTUBHUM HAMPSIMKOM
SHEPIreTUKH € TeHepallis eHeprii 31 3BaJUIIHOTO Ta3y, M0 BUI0OYBAETHCS 3 BIIXO/IIB
CMITTE3BAJIMIN. 3aMICTh TOTO, MO0 BUXOJWTH B IIOBITPS, 3BaJWIIHUM ra3 MOXHa
yIJIOBIIOBAaTH, TIEPETBOPIOBATH 1 BUKOPUCTOBYBATH, K IMOHOBIIOBAHUN €HEPTETUIHHIM
pecypc, aje 3a JUIIe YMOBHM MOHITOPMHTY Ta aHami3y IMIKiUIMBUX PEYOBHUH, IO
BUKHUIAIOTHCA B aTMOChepy.

[lin wac cmamioBaHHS 3BAJMIIMHOTO Ta3y, BUIUISETHCS 0Oarato MIKiIJTUBUX
peuoBHH: JpiOHO aucniepcHui i (PM2,5 1 PM10), o3on (O3), yaguwmii raz (CO),
okcunu azoty (NOy), miokcua cipku (SO2), G6enzomiper (BaP), mo BxoauTh 10
CKJIaZy TPyNH MOMILMKIIYHMX apoMaTH4YHUX ByriaeBoaHiB (PAHS), momixiopoBani
nubeH30-p-aiokcunu 1 tuoenzopypanu (PCDD/F) [2].

B3aemoist TIOAMHU 3 KOKHOKO 3 TAKUX PEUYOBHH NMPU3BOJINUTH IO HETAaTUBHUX
HEMHUHYYUX HEraTUBHUX HACIIIKIB IJIsl 340pOB’S Ta >KUTTA. 30kpema muin PM2,5 1
PM10 € ocHOBHOIO IPUUYMHOIO JIETEHEBOT apTepIalibHOI TinepTeH3ii. A ToMy 10 Oy/ib-
SAKOT CHCTEMH CHAJIOBAaHHS TajJuBa BHUCYBAIOThCS BUMOTH MiHIMI3alii BUKHIIIB
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kaHieporennoro nwry. Okcupn Byriemioo (CO) 1 oxcunu a3oty (NOx) HEraTHMBHO
BIUIMBAIOTh HAa (PYHKIIIOHYBaHHS CHUCTEMH KpOBOOOITY (NEepeBaXXHO YaaHWUU Ta3) 1
auxanbHoi cuctemu (mepeBakHo NOy) [3, 4]. O30H (O3) BUKIHMKAE 3amajicHHs OueH,
pecIipaTopHi 3aXBOPIOBAaHHS, MIKIpHI 3aXBoproBaHHs Tomlo [5]. Jiokcun cipku (SO,)
TaKO)X HETaTUBHO BIUIMBAE HA OPTaHI3M JIIOJWHU, BUKIUKAIOYN CUMITTOMU 3aJTUIIIKH,
KallleNib, CEPIICBO-CYAMHHI 3aXBOPIOBAHHS Ta 3aXBOPIOBAHHS TUXAJIBLHOI CUCTEMH [6].
HaazBuuaitHo mikigmuBuMu crnoidykamu € OenzomipeH (BaP), momixmopoani
nuOeH3o0-p-miokcuan 1 gaubenzodypanu  (PCDD/F). bensomipeH BUKIHMKA€E
3aXBOPIOBAHHS OpTraHIB JWUXaHHS, YTBOPEHHS pakKy JETeHb, IIKIpH Ta CEYOBOTO
MiXypa, a TaKOX CIPHUSE PO3BUTKY PO3Jaay KOTHITUBHUX mpoiieciB. [lomixmopoBaHni
TUOEH30-P-TIOKCHHY YUHUTH 3TyOHY /0 Ha CHIOKPHHHY CHCTeMYJioauuu [7, 8].

3BAIMIIHUIN Ta3 CKIAIAEThCI 3 JBOX OCHOBHUX CKJIagoBux: 30—60 % mertany
(CHy) 1 2-50 % Byruekucioro razy (COz) Ta IHIIMX PEYOBHHH y HEBEIHMKHX
KOHIIEHTpaIlisx. Bukua meTtany, ikl € OCHOBHUM KOMIIOHEHTOM 3BAJIUIIHOTO Tazy,
3HAYHO CHpUS€ TOCWICHHIO TMapHUKOBOro edekTy. BaxiauBoioo mnepeBaroro
CTAJIIOBaHHS METaHY € MEPETBOPEHHS HOro Ha Byrjiekuciui ras [9].

Jlnst 3MEHINEHHSA KUIBKICTI IIKINIMBUX PEYOBUH BUKOPHUCTOBYIOTH pi3HI
Metoau. Metoa SCR (BHmkeHHs NOy 1 okucinerns CO 1 CH), meron SNCR (amiak
a00 ceyoBMHA BITHOBIIOIOTH NOy 10 a30Ty 1 BOJIM), BaITHAHUN METO]| (BUKOPUCTAHHS
KapOOHATy KaJbIli10, 1110 3HUXKYE TEMIIEPATYPy NIMMOBHUX Ta3iB Ta MOTJIMHAE KUCIOTHI
3a0pyIHIOBaY1), BIJJHOBJICHHSI aKTMBOBAHHWM BYTULISIM (3MEHIIEHHSI BCiX JOMIIIOK,
KpHUCTai3alis JI0KCUAY CIPKU J0 CIpYaHOi KUCIOTH).

3 MacoBHM 3aCTOCYBaHHSIM Yy IIpoliecax TOPIHHSA KaTaJdiTUYHHX MPUCAJIOK,
BIIKpUJIUCS HOBI TIUIAXW BHUPIIMIEHHS TMpoOseMu Oe3NeKd 3BAJMIIHOTO Tasy.
Karamitnuni npucagku 1e crnenudiyHa Tpyna pPEUOBUH, SAKI MPU3HAYCHI IS
MiBUIIEHHS! €(EKTHUBHOCTI MPOIECY 3TOpsIHHS MaivBa (BKIIOYAIOYW 3BAJUIIHUIMA
ra3), Ipu LbOMY TMOCHJIIOIOTHCS TPOIIECH OKHCIICHHS IajiiBa Ta MPOAYKTIB HOToO
HEMOBHOTO 3rOPSIHHSI.

3aJie’)KHO BiJl BHKOPHUCTOBYBAHOTO Karajli3aTopa MOKHA 3HM3UTH HACHIIKU
KOHKPETHO1 TpYIHU MIKIIJIMBUX PEUOBUH. Tak BUKOPUCTAHHS KaTaldi3aTopa MOXKeE
3MCHIIIMUTH KUCJIOTHI JOIT, BUKUIN TAPHUKOBOTO ra3zy, KaHIIEPOTCHHUX, MyTareHHUX
1 Tokcnunux cnonyk [10]. Karamitmuna moGaBka Ha ocHOBI okcuay mimi (Cu) i
Mapraamio (Mn), ne Hociem (ocHOBOw) € okcun amomidito (Al;O;), mokazana
MO3UTUBHUN pPE3yJIbTAT ISl 3HUKEHHS BUKUIIB okcuay Byriemio (CO) 1 TBepaux
YaCTHHOK MPH criajroBaHHI 0iomacH. J[0J1aTKOBOIO MEPEBaror0 Takoro KaTtajizaropa €
fioro Hu3pka BapTicTh [11]. Karamizarop Ha OCHOBI CIpKM Ta XJOPHUCTHX CIOJYK
onokye mporec cudtesy miokcuny (PCDD/F) muisixoM mepeTBOpEeHHS XJIOPHIY Miji
(CuCly) y «m’siky» Migb. Cynbdaruuii katamizarop (CuSO4) 3MeHIye yTBOPEHHS
niokcuHiB Ha 70%. [Tpu BUKOpHCTaHHI TOAATKOBUX CIOJIYK, TAKUX, SIK CEUOBHUHA 200
amiak, 3MEHIIYIOThCS BUKUAM okcuan a3oty (NOy) [12].

[IpoTe KiNBKICTh KaTAMITHYHUX J00ABOK Mae OyTH OOTpyHTOBaHOW. SIKIIO
KOHIICHTpAIlil KOHKPETHUX CIIOJIYK 3aHAJTO BHUCOKAa (HANMpUKIAA, COJi MIOl Ta
XJIOPUIY HATPIF0), 1ie 301IBIINTh BUKHIN CTIHKMX opraHidnux crnoiyk (COs) [10].
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[Ilo6 xatamiTuuHi JOOABKM MiAI0paTH 10 KOHKPETHUX CKJIAJIOBUX 3BAJHUIIIHOTO
razy, HEOOXIJIHO 3ampoBaJUTH CHUCTEMY CKJIajJyBaHHs, 30epiraHHs BIJIXOMIB Ha
CMITTE3BAIMILAX Ta BIAMOBIIHY CUCTEMY JAJISl YIPABIIHHS Ta KOHTPOJIO 3BAIUITHOTO
rasy.

OTxe, CTBOPEHHS OOIPYHTOBAHMX CHUCTEM Jerasallii CMITTE3BAIMIL 3aroodirae
HEKOHTPOJIbOBAHOMY BHKHJIaHHIO rasy, rnepeBaxHo mMerany (CH4) i 3a0pynHroBadiB
y TOBITpsA Ta MiJ3eMHI BoJIW. BrpoBamkeHHS 1 BUKOPUCTAHHS TaKUX CUCTEM Mae
€KOJIOT1UHE 3HauUeHHS 1 3a0e3meuye yMOBU sl JOOyBaHHS 3BAMIIHOTO Ta3y, sIKUA B
VYKkpaiHi MOXXHa BHKOPHCTOBYBAaTH, SIK JIETKOJOCTYNHE JIKEPEIO  EHeprii.
[TepcriekTUBHUM HaANpPsIMKOM JETOKCHUKAIlIl IMPOIYKTY 3TOPSIHHS 3BAJMIIHOIO Ta3y €
3aCTOCYBaHHS KaTaji3aToOpIB.

Crucok JiTepaTypu

1.  EnextpoHHui#l  pecypc: https://www.minregion.gov.ua/napryamki-
diyalnosti/zhkh/terretory/stan-sfery-povodzhennya-z-pobutovymy-vidhodamy-v-
ukrayini-za-2020-rik-2/.

2. European Environment Agency. Air Quality in Europe - 2020 Report;
European Environment Agency: Copenhagen, Denmark, 2020.

3. Kampa, M.; Castanas, E. Human Health Effects of Air Pollution. Environ.
Pollut. 2008, 151, 362-367.

4. Boningari, T.; Smirniotis, P.G. Impact of Nitrogen Oxides on the
Environment and Human Health: Mn-Based Materials for the NOx Abatement. Curr.
Opin. Chem. Eng. 2016, 13, 133-141.

5. Stowell, J.; Youngmin, K.; Gao, Y.; Fu, J.S.; Chang, H.H.; Liu, Y. The
Impact of Climate Change and Emissions Control on Future Ozone Levels:
Implications for Human Health. Environ. Int. 2017, 108, 41-50.

6. Chen, T.M.; Kuschner, W.G.; Gokhale, J.; Shofer, S. Outdoor Air Pollution:
Nitrogen Dioxide, Sulfur Dioxide, and Carbon Monoxide Health Effects. Am. J.
Med. Sci. 2007, 333, 249-256.

7. Guerreiro, C.B.B.; Horélek, J.; de Leeuw, F.; Couvidat, F. Benzo(a)Pyrene
in Europe: Ambient Air Concentrations, Population Exposure and Health Effects.
Environ. Pollut. 2016, 214, 657-667.

8. Mocarelli, P.; Patterson, D.G.; Bonzini, M.; Pesatori, A.C.; Caporaso, N.;
Landi, M.T. Immunologic Effects of Dioxin: New Results from Seveso and
Comparison with Other Studies. Environ. Health Perspect. 2002, 110, 1169-1173.

9. Friedlingstein, P.; O’Sullivan, M.; Jones, M.W.; Andrew, R.M.; Hauck, J;
Olsen, A.; Peters, G.P. Global Carbon Budget 2020. Earth Syst. Sci. Data 2020, 12,
3269-3340.

10. Chyc, M. The role of fuel additives in the fuel combustion process. Res.
Rep. Min. Environ. 2012, 1, 5-16.

11. Doggali, P.; Kusaba, H.; Einaga, H.; Bensaid, S.; Rayalu, S.; Teraoka, Y.;
Labhsetwar, N. Low-Cost Catalysts for the Control of Indoor CO and PM Emissions
from Solid Fuel Combustion. J. Hazard. Mater. 2011, 186, 796-804.

154


https://www.minregion.gov.ua/napryamki-diyalnosti/zhkh/terretory/stan-sfery-povodzhennya-z-pobutovymy-vidhodamy-v-ukrayini-za-2020-rik-2/
https://www.minregion.gov.ua/napryamki-diyalnosti/zhkh/terretory/stan-sfery-povodzhennya-z-pobutovymy-vidhodamy-v-ukrayini-za-2020-rik-2/
https://www.minregion.gov.ua/napryamki-diyalnosti/zhkh/terretory/stan-sfery-povodzhennya-z-pobutovymy-vidhodamy-v-ukrayini-za-2020-rik-2/

«Payionarvhe 6uKopucmanns enepeii 6 mexuiui. TechEhergy 2022»
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VK 631.363
JEL Classification Q 01; D 24; P 42

OUYMIIEHHS MMOBITPS BIJ APIBHOJINCIIEPCHOT ®PAKIIIT
MOJAPIGHEHNX KOPMIB

B. C. Xmenvoscokuii, 0.m.H., npogh.
Hayionanvnuii ynieepcumem diopecypcis i npupoookopucmyeanus Yxpaiuu,
m. Kuis, Yxpaina

Jlis  eheKTUBHOTO BIOBIIOBAHHS MY 1 OYMIIEHHS Ta3y IIHPOKOTO
3aCTOCYyBaHHsS HaOyBalOTh amapaTd 13 3aKpydyBaHHSM IMOTOKY: BHUXPOBI KaMmepH,
LIUKJIOHHU, CKpyOepH, IIBHJAKICHI Ta30MpOMHUBAYl, IUIIBKOBI CENapaTopu TOIIO.
BuxpoBi Kamepu BUKOPHUCTOBYIOTH TIOYAaTKOBE 3aKpy4yBaHHS TIOTOKY IS
iHTeHcu(iKalii TPoLeciB BIAAIICHHS JIpIOHOAUCIEPCHOI (pakuii KopMy BiJ
MOBITpsl. 3 ypaxyBaHHSAM cHEUU(PIKK HPOLECYy, BUXPOBI KaMEpH MarOTh PI3HI
KOHCTPYKTUBHI Monaudikamii # oOmexeHne 3actocyBanus [1,3,5]. [ukmonwu,
OPSIMOTOYHI ¥ MPOTUTOYHI, 3aCTOCOBYIOTHCS JIJIs 1HAUBIAYallbHUX MPOIIECIB CYXOTO
BIIOBJIIOBAHHS TBEPAMX YAaCTMHOK My 3 posmipamu Ginmemumu 3a 10 - 10° .
BignienTpoBi HMUKIOHM W CKpyOepH, 3 BOISHOI ILUIIBKOIO, 3aCTOCOBYIOTBCS JIJIS
MOKPOT'O MUJIOBJIOBIIIOBAHHS 1 MOKYTh OyTH BUKOPHUCTaH1 Il MPoLieciB abcopOiii
I KOHTAaKTHOTO Temnooominy. OpHak iX 3acToCyBaHHS OOMEXKEHE YMOBOIO
1ICHYBaHHSI TTPOTUTOYHO-TBUHTOBOI B3a€MOJ1i BUCXIJIHOTO MHUJIOTa30BOTO MOTOKY,
[0 OYMILYETHCS, 13 HU3ZXIIHUM pPYXOM IUIIBKM PIAUHU, Yepe3 Le, CepeaHs
HIBUJIKICTh pyXY MOBITPSl CTAaHOBUTH 2,5-5,5 M/c.

[cCHYIOTP  KOHCTPYKIIii MOKpPHX NHWJIOBIOBIIOBAdiB, Yy SKHX MOXeE
MO€IHYBAaTUCh BIIOBJIIOBAaHHS MUY 3 TemiooOMiHOM abo 3 abcopOmiero. Ile
MOPOKHI Tra3onpoMuBadi, (QPOPCYHKOBI CKpyOepu ¢ HIBUAKICHI Tra3onpoMHBavi
(ckpyOepu Bentypi) 3 BiILIECHTPOBUMHU cenlapaToOpamHu.

3acToCyBaHHS BHUXPOBHX CKpyOepiB, 3 pPI3HUMHU THUIIAMH 3POIIYBAIbHUX
MPUCTPOIB, MIJBUILYE €PEKTUBHICTD BJIOBIIOBAHHS MUY, 32 PaXyHOK OCA>KCHHS
YAaCTUHOK MITY Ha KPAIUIIX Ta iX PyXOBl, MM JAI€I0 BIAIIEHTPOBOI CUJIHU, 0 CTIHKU
amapary.

OpHak, 3acTOCyBaHHS amapaTiB MOKPOTO THIy CTBOPIOE MPOOJIEMH, 5K
ChOTOJIHI € HE BHpINICHI, IIe TakKi, SK BIJIOKPEMJIEHHS BOJOTHX KOPMOBHUX
KOMIIOHCHTIB Ta HACTYMHOTO OYHMIICHHS Boau [2]. V 3B’A3Ky 3 IIMM BUHUKAE
noTpeda y CTBOPEHHI MNPHUHIMIIOBO HOBOI KOHCTPYKI[lI amapary cyXxoro THUIY,
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3IaTHOTO BUPIIIUTU NMUTAHHS €()EKTUBHOTO OYMUILEHHS MOBITPSIHUX MOTOKIB Bij
npiOHOUCTIEPCHOT (paKIlii KOPMOBUX KOMIIOHEHTIB.

AHami3 cydacHMX 3aco0iB, [JI1 OYMINCHHS TMOBITPS, IIOKa3ye, IO
MIPOMUCIIOBICTD, SIK Y HAIIK KpaiHi Tak 1 3aKOPAOHOM, CTBOPIOE €(PEKTUBHI TEXHIUHI
pIIICHHS JJIsl OYMILEHHS Tra3iB, MOBITPS Ta MOBITPSHO-KOPMOBOI cymimii. OgHUM 13
TaKUX pIlIEHb € TMOBITPOOYUCHUKU 3 (IUIBTPYBAIbHUX MatepianiB. OuuIeHHS
MOBITPA 3@ JOMOMOTro0 (IIBTPYBAIbHUX €JIEMEHTIB 3IHCHIOETHCS IUIIXOM
VJIOBIIIOBAHHS MUy, TYMaHy 1 quMy. Bucokoe(eKTHBHUMH € CHCTeMH acmipairii Ta
BeHTW AT (puc. 1), AKi mpu3HaudeHi Uil QUIBTPYBaHHS TOBITPS Ta BIJJIIJICHHS
npioHOAMCTIEPCHOT (hpaKilii KOPMIB.

Puc. 1. Cuctemu acniparlii Ta BEHTHIISILIII.

OinbTpU € TPOCTIIIUM BapIaHTOM JJi OYHIIECHHS TMOBITPSHO-KOPMOBOTO
MOTOKY, SIKI BIJPI3HSIOTHCS BHCOKOIO €(DEKTUBHICTIO 1 SIKICTIO BUKOHAHHS IPOIIECY.
3anexxHo Big Moaudikarii, GIIBTPH 37aTHI BIOBIIOBATH YACTUHKHU WY PI3HHUX
dbop™m 1 po3MipiB (Bil MIKPOCKOINIYHHUX 10 Bedukux). [l mMoke 3aBmaTv 3HAYHOI
IIKOAM 3/I0POB'I0 CHIBPOOITHUKIB MIANMPUEMCTBA, HETaTUBHO BIJOWUTHCS HA SKOCTI
MPOJYKLIi Ta €KOJOTIYHOMY CTaHI MIJMPUEMCTBA, a TAKOXK BiH BUOYXOHEOE3NEUHHM
[3,5]. CyuacHa, BHCOKOTEXHOJIOTiYHA CHCTEMa OYMIICHHS IMOBITPSA - 3amopyka
€()eKTUBHOCTI BChOTO MIANPUEMCTBA. be3ioranHa siKicTh yJIOBIIOBaviB TYMaHy, ITUITY
1 JUMy CTaHe TMepUIMM KpPOKOM Ha MNUIAXY A0 MiJABUIIEHHS MPOAYKTHUBHOCTI
KOPMOITPUTOTYBaHHS, a TAKOK 3HU3UTH MOPYIIEHHS MPABUI MTOKEKHOI OE3MeKH, 110
IIPUBOJIUTH JI0 PU3UKY YTBOPEHHS MOXKEXK1 a00 BUOYXY nuiy [4].

[Ipote, pinbTpyBaibHI €1EMEHTH HE MAalOTh MOMJIMBOCTI CAMOOYMILIATUCH, 11€
CIPUYUHSE JOAATKOBI 3aTpaTH JIIOJCHKOT Tparli abo 3HAYHOTO YCKJIAJIHCHHS
KOHCTPYKIIi iTbTpyBabHOI cucTeMu [5].

[{ukmoH CIy)XUTb OYHMCHUKOM TIOBITPSl, SIKHM BHUKOPHCTOBYETHCS B
MOJIOTKOBHX MOJpiOHIOBAaYaxX /I BIJOKPEMJICHHSI TIOBITPSI BiJl JIPiOHOIMCIIEPCHUX
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4acTOK TMOApIOHEHOro 3epHAa. B 1UX NOPHUCTpOSX 3akjiIafeHO 1HEPIHIAHMN Ta
rpaBiTalliiHui NpuUHUUNK ouHileHHsS. CTyniHb OYHIIEHHS B IMKJIOHI CHJIBHO
3aJIEKUTH BiJl JUCIEPCHOIO CKJIAy YaCTUHOK MOAPIOHEHOr0 KOPMOBOTO MaTepialy,
YUM O1JIbIIIe PO3MIP YACTOK, TUM €(PEKTHBHIIIE BiIOYBAETHCS OUHMIIICHHS.

JIisi  BUKOPHCTaHHS MOJIOTKOBUX JApPO0ApOK, y 3aKpUTHX MPHUMIIMICHHSX,
NOTPIOHO pPEeTeNbHO PiIBTPYBATH MOBITPS, II€ OB A3aHO 13 0€3MEeKO0I0 pOOOTH JTHoAEH
[3]. ¥V 3B’s3Ky 3 IIuM, HaMH 3alPOINOHOBAHO YAOCKOHAJEHUW IUKIOH, SKUU Mae
(GYHKIIII0 (QLIBTPYBAIBHOTO €JIEMEHTY Ta CAMOOYHIIICHHS.

[ToTik po6090i MOBITPAHO-KOPMOBOI CyMiIlll BXOAUTH (puc. 2) B amapar Kpi3b
BXIAHUM maTpyOoK 4, 1m0 po3MilleHUH y BepXHIM HuwmHApuuHIiA yactuHi 1. B
anapati (QopmyeTbcsi 00epTOBUN TMOTIK MOBITPSIHO-KOPMOBOT CyMIillli, SIKHI
OPUBOJUTD /10 3aKPUTTS IUIACTUH >KalF03€BOTO BiAOKpeMIitoBaya 3, 1 BUBOAUTHCS 3
UKIJIOHY Kpi3b (PUIBTPYBaJIbHI €JIEMEHTH, 110 3aKPIIUICHI J0 TUIACTUH KAJIF03€BOrO
BilokpeMiItoBaua. OuuiieHe, BiA ApiOHoaucHepcHOi ¢pakiii KOopMy, MOBITPs
MHIMAETHCS JOTOPHU, y CEPENHI HKAJIF03€BOT0 BIIOKpEMITIOBaYa 3, Ta MOTpAIUIsIe y
BUXIJIHY TPYOY 5 1 BUXOIUTh HA30BHI 3 IIUKJIOHY. BHACIIOK /i1 IpaBiTaliitHOT CHJIH,
YaCTKA KOPMY CIPSMOBYIOTBCS JO HH3y 1 MOTPAIUISIOTh Ha KOHIYHY YacCTUHY
amapaty 2 Ta TOTpaIUIfioTh J0 BUBaHTaXyBaldbHOro BikHa 6. [lpm 3amumieHHI
IJIACTUH JKaJTI03€BOTO BiJIOKpeMITOBa4Ya 3, TUCK B CEPEOWHI IHUKJIOHA 3pOCTa€ i
HACTyIa€ MOMEHT, KOJIM JKaJlf03€Bi TUIACTHMHH BiJIKPUBAIOTHCS Ta BIAPSIOTHCS OIHA
0 OJHOI, BHACIIIOK YOro MNujoBa (pakiisi KOPMY OCHUIIAE€TbCA 3 IUIACTUH
(IIPTPYBAJIBHUX ~ €JIEMEHTIB 1  MOTparuisie, M1 BJIACHOK  Barow, 10
BHBAHTAXYBAJIbHOTO BikHA 6. Ilicis 3HMKEHHS THCKY, JKaJII031 TIOBEPTAIOTHCS Y
MOTIEPETHE TIOJIOKEHHSI Ta OUHINAIOTH MOBITPSIHI MOTOKH.

CryniHb OYMIIEHHS MOBITPA BiJl ApiOHOMUCTIEPCHOT (pakilii, 3a1eKUTh BiJl
T€OMETPUYHUX PO3MIpIB 1 (POPMHU IHKIOHY, BIACTHBOCTEH KOpMY, IIIBHUIAKOCTI
KOPMO-TIOBITPSIHOT CyMiIlli 1 T.J1. YJIOBIIOBaHHS YaCTMHOK B IUKJIOHI TIOJIIIIYETHCS,
3 MIJABUIIECHHSIM MIBHAKOCTI TMOTOKY, @ BUKOPHUCTaHHS Ha KAJIIO3E€BUX ILJIACTUHAX
GITBTpYBATbHUX €JIEMEHTIB, JO3BOJUTH IMMJABUIIUTH €(PEKTUBHICTh OYHIICHHS
NOBITPs BiJ ApiOHOMMCTIEPCHOT paKiiii.

4 ~] 5

3
Z 6

Puc. 2. IluxioH 3 xanto3eBuM (DUIBTPYBATHHUM €IEMEHTOM.
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HOBI HIIXO/U ITOJ0 3HE3APAXKEHHSA BUPOBHUYUX
INPUMIHIEHDb

0. C. /le¢’amko, K.m.H.
Hayionanvnuii ynisepcumem biopecypcis i npupoookopucmyseamus Ykpainu,
m. Kuis, Yxpaina

Jl1st 60poTHOU 3 PO3MOBCIOIKEHHAM 1HPEKUIMHUX 3aXBOPIOBAHb T YHUKHEHHS
iX MOIMMpPEHHS y 3B’A3KY 3 TPUBAJIUM BHUKOPHUCTAHHSIM BUPOOHWYHMX MPHUMIIICHb /€
BIIOYBA€ThCSI HArpOMaJKEHHS MIKPOQIIOPH JOPEYHO pEryJisipHO BUKOHYBATU
CYKYIHICTh BETEPUHAPHO-CAHITAPHUX 3aXO/I1B.

3 METOW CTBOpPEHHs e(EeKTUBHUX 3acaj WIOAO0 TIr€HH MPUMIIICHbD,
oOjaZHaHHS, WIO0 3aCTOCOBYETbCA JJIsl 3HE3apaKE€HHS TMOBITPS € JOCHUTH
pi3HOMaHITHUM. Bin Horo MoXJIMBOCTEH 3ajekaTh YMOBH TepeOyBaHHS TBAapWH 1
BILJTUB Ha (h1310JIOT14HI MPOIIECH B OPTaHi3Mi.

["on0BHI BUMOTH, 1110 CTOSITH TIEPE TAKUM O0JIaTHAHHSM 34 CIIEKTPOM i1 BOHO
Mae 00’ €qHYBaTH HAMOUTBITY HU3KY, 110 CKIAAAETHCS 3 OaKTepUIIUAHOT, PYHTIITUIHOT
Ta BipyuuaHoi edexTtuBHOCTI. OcoOJMBO TOBUHHA OyTH BIACYTHS TOKCHYHICTH
BILJIMBY Ha NPAIiBHUKIB Ta TBAPUH 1 HE MAaTHU HETaTUBHOTO €(EKTy Ha HABKOJIMILIHE
cepeqioBuIIe 1 00agHaHHS, SIKE MOTPAIIs€ B Alana3oH J1i BpaxOBYIOUHW MOXKJIUBICTh
pobOTH 3a PI3HUX TeMIlepaTypHuX ymMoB. KpiM TOro mae BiAMOBIZaTH BUMOTaM
MOKEKHO1 0e3MeKu, OyTH 3pyYHUM IIPU BUKOPUCTAHHI Ta €KOHOMIYHO JOUIJIBHUM 32
BuTpatamu [3].
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B nmanuit yac B arpapHux ¢GopmMyBaHHIX VYKpaiHM mnpoOriema Oe3neku
MIKpOKJIIMATy TBapUHHUIIBKUX TMpUMIIIEHb HaOyBa€ aKTyaJbHOTO 3HAYCHHS.
3aranpHOBIIOMO, IO BiH (OPMYETHCA 3 BHUKHAIB 3a0pyJHEHb PI3HOMaHITHOIO
MOXO/PKeHHsI (MUJI, Ta3u, BUNIAPH) HA SIK1 JTOCUTh BEIUKHUM BIUIMB MalOTh MOKa3HUKU
TEMIIEpPaTypH Ta BOJIOTOCTI HABKOJIHUIIHHOTO CEPEIOBHINA TPUMIIIICHHSI.

TexHomor1uH1 PilIeHHs, K1 3aCTOCOBYIOTHCS JJIsl BUPIIIEHHS IbOTO MUTAHHS B
MIAIPUEMCTBAX PI3HUX (GopM BIacHOCTI miag dYac fAe3iHdexmii, crepuimizamii i
7e30/10pallii MOBITPs 3 JOTIOMOTOI0 BUIIPOMIHIOBAHHS € TOCUTh PI3HOMaHITHUMHU, aJIie
rojoBHa iX ymoBa — sAKicTb. JlaHuil 3axim HeEOOXimHUN Ans MPO]iIAKTUKH
1H(EKLIIMHUX 3aXBOPIOBaHb y TBApUHHHUITBI. OIS ICHYIOUHMX TEXHIYHHMX 3acO0i1B,
10 33J0OBOJILHSIOTH AaHii YMOBI pi3HOOIYHUIN Ta OaraTorpaHHUil.

3acTocyBaHHS aepo30JbHOI 0OPOOKH MPOTUMIKPOOHMMHU 3aC00aMH Majo CBOi
nepeBaru, ajie ¥ HasBHUMHU OyJIM HEJOJIIKH, 10 MPOSBISUIMCA Y JOPOrOBAPTICHUX
CKJIaJIOBUX aE€po30JIbHOI CyMIIIl a TaKOXX HEBHUCOKa 3HE3apakyloda aKTHBHICTb
npenapaty [5].

Ha mnepmmx ertamax HalOUIbII BIUIMBOBY MOMYJSAPHICTh MaJld MPUCTPOL
MOOLTPHUX OINPOMIHIOIOYMX YCTAHOBOK, IO OCHAIIEHI THYYKUM JIPOTOM, SIKUN
MOETHYETHCS 3 KabeaeM Mepeski KuBiaeHHS [1].

[Ipy oMy BagOI0 3a3HAYEHHX BHIIE MPHUCTPOIB MPHU IiX 3aCTOCYBaHHI €
CYTTEBI 3aTPATU PECYPCIB 3 CICKTPOCTIOKUBAHHS, & HECTAOIBLHICTh MEPEK1 HAMPYTH
’KUBJICHHS MIPU3BOANUTH J0 3MIHHU TPOMEHEBOTO TIOTOKY PTYTHO-KBAPIIOBUX JIAMII.

OcTaHHIM YacoM IIMPOKOTO PO3MOBCIOIKEHHA HAa0yB METO] 3HE3apa’KeHHS
MOBITPS 13 3aCTOCYBAHHSM YJIbTPA(P10JIETOBUX OAKTEPULIMIHUX PELIUPKYIISATOPIB.

@dyHIaMEHTOM JaHOTO OOJaJHAHHS € JIOMIHECIEHTHI yIbTpadioiaeToBi
Oakrepunmaai Y®b namnu  Hu3pKOro THCKY. [olloBHa iX 0OCOOJHMBICTH II€
MOJKJIMBICTh BIUTMBAaTH Ha MIKpPOQIIOpY NUIIXOM pyHHAIlli MAaTOT€HHUX YHHHHKIB.
Jlani namnu HaOydud IIMPOKOTO BHUKOPUCTAHHA B TPOMAJCHKMX YCTAaHOBAX JJis
OUMIIEHHS TIOBITPS, a TaKOX MpH 00poOITKy Boau. OpieHTaIlis HA JaHl JIAMIIA HE
BUIIaJIKOBA BOHU MAalOTh YaCTOTY BUIPOMIHIOBAHHS, IO JEXKUTh B Mexkax 280...315
HM, OJIHAK € B HAasBHOCTI 1 Jamnu 3 yacToror — 185 HM. B mepmomy Bunaaky
BIUTMBY MPOMEHIB 3aCTOCYBAaHHS JO3BOJISI€ 3HEIIKOIUTH KIITHHY, a B APYrOMy -
CTIIOCTEPIraeThCsl YTBOPEHHS O30HY 3 3aXMCHUMH BIIACTUBOCTSIMH. BukopucraHHs
yIbTPadioneToBOro O0aKTEepUIUAHOTO (Y®OB)  peuupkynsatopy — MOBITpA
TBAPUHHULBKUX Ta IHIIUX BUPOOHUYMX TPUMIIIEHb € JIOCUTh €(QEKTUBHUM.
JlociKeHHsT TOBOAATD, 110 MOTO 3aCTOCYBaHHS 3a0e3edye 3He3apakeHHs TOBITPs
Ta MOBEpXOHb Ha 99,9% [2].

OnHak, He3BaKalOUM HAa 3HAYHY KUIBKICTb KOHCTPYKIIM 3aCTOCYBaHHS
BKAa3aHOTO MPHUCTPOIO Tepedadae Horo CTarlioHapHe PO3MIIIEHHS y MPUMIIICHHI Ta
Ma€ MPHUCYTHICTh (PaKTy BUTPAT EHEPrOPECYPCIB.

3BakalouM Ha BCl TEepeBard i HEMOJIKA HaBEICHUX TEXHIYHHMX PIIICHb
MPOIMOHYETHCSI MPUHLUMIIOBO HOBAa CXEMa 3aCTOCYBaHHS TEXHIYHOrO 3acoly
OTPOMiHIOBaYa. Y TEXHOJIOTTYHHI MPOIEC pOOOTH 3aKIIaCHO MPUHIIUI KPITUICHHS Ta
MOETHAHHS BHUKOPUCTAHHS JAHOTO TEXHIYHOTO PIIIEHHS pa3oM 3 EHEPreTUYHOIO
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MalIMHOI0, IO 3aCTOCOBYETHCS B MPOLECI BUKOHAHHS TEXHOJIOTIUHOI oreparii
po3naui KopMiB [4].

TexHonoriunuit  mporec poOOTH  BIOCKOHAJICHOTO  EIeKTPU(IKOBAHOTO
KOpPMOpO3/1aBaya — 3MilllyBaya HACTYMHUN: Mepei] po3/Jadero KOPMIB 3I1HCHIOIOTH
HaBIIIYBaHHS OTPOMIHIOBAYiB 3 IBOX OOKIB 3a JOIIOMOTOIO CIEIIaJbHOTO KPITUICHHS
[4]. st 3axucTy NmpuiaaAiB BiJl MOTPAIUITHHS HEOaKaHWX E€IEMEHTIB BCTAaHOBIJICHO
3axucHy Kpumiky. {06 mMaTu MOXIHMBICTH iX CTaOUIbHOI pOOOTH BCTAaHOBIIOIOTH
JOATKOBUM TpaHCchopmaTop, IKUN MOETHAHUN 3 ABTOHOMHUM €JIEKTPOJIBUTYHOM.

3anponoHOBaHU TEXHOJOTIYHUN MpoleC 3 KOHCTPYKTUBHUMU 3MIHAMHU HE
JuIIe nepeadayae 3M1MCHEHHS omeparlii, a 1 ONpOMIHEHHS KOPMIB, 110 PO3al0ThCs
Ta TBAapHUH, SKI 3HAXOIATHCS OUIL KOPMOBOTO croity. OaHOYaCHO YIbTpadioieToBl
IPOMEHI CTUMYJIIOIOTH CHHTE3 BiTaMiHy D He 3aBjaioud IIKOAU 3/I0pPOB’I0  SIK
TBapMHAM TaK 1 OOCIyroByrouoMmy TmepcoHany. Takok BiOyBa€ThCs BIUIMB Ha
MIKpPOOPIaHi3MH B HaBKOJIMIITHBOMY CEpPEIOBHIII MPpUMIIIICHHS [6].

[IpuBenenuit aHami3 HasSBHUX NPWIAIIB IIOJI0 3HE3aPAKEHHS BUPOOHUUUX
MPUMILIEHb BUSBUB HEOOXIJHICTh PO3POOKM HOBOIO CHOCOOY 3aCTOCYBaHHA 32
MPUHIIMIIOM Ta 0y0BOI0. ByIo 3ampomnoHoBaHO MPUHIIMIIOBO HOBY CXeMy poOOTH Ta
KPIIUIEHHS MiJi 4aC BUKOHAHHS TEXHOJIOTTYHOIO IMPOIECY, LI0 JO03BOJIUTHh YCYHYTH
HaBeJICH1 BUIIE HEIOJIKA ¥ 3M1MCHIOBATH 3aCTOCYBaHHS 3aco0y ONpOMIHEHHsS 0e3
3HaYHUX 3aTpaT EHEePropecypciB Juisi TOCHOAapCcTBa Ta CKOPOYECHHI Hacy, IO
BIIBOJAUTHECA Ha 3axoau 3 jAe3iHdexiii. Bona 3abe3nedye 4yacTKOBY ajamnTaiiio y
HAMpsIMKY 37I0pOBOTO PO3BUTKY TBAapUHHU 3a ONTHUMAJIbHUX YyMOB, (opMyBaHHs
BHCOKOI MTPOTYKTUBHOCTI T4 OTPUMAHHSI SIKICHO1 1 6€31eYHOi MPOayKIIii.

Crucok nitepaTypu

1. HoOHeHko O. OuumieHHsS Ta 3HE3apaXCHHS TBAPUHHHUIBKUX GdepM
[EnekrporHMiA pecypc] http://agro-business.com.ua/agro/suchasne-
tvarynnytstvo/item/16419-ochyshchennia-ta-znezarazhennia-tvarynnytskykh-
ferm.html

2. lesindexmiss Ta  ae3iHCEKIis 3a ogHy 00poOky! [EnextponHmii
pecypc] https://triplex.com.ua/ua/publications/biosecurity/disinfection-and-
disinfestation-in-a-single-operation/

3. [latent Ha kopucHy mMonenb Ne 29992 Vkpaina MIIK (2006) A 61L9/18
EnexrpudikoBanuii KOpMOpPO3/1aBau-3MilTyBay OCHAILICHUH puJIaJaMu-
ONMpPOMIHIOBAaYaMH JJi 3HE3apa)xKyBaHHS BUpOOHHUYOro npuMimieHHs /Ynesaako O.C.,
Viuesako C.O., YVaegako H.C., Vaesuko H.M. 3agska U 200708496// 3assi.
24.07.2007 / ony6:1. 11.02.2008 / brost. Ne 3.

4. IMatent wa BuHaxig Ne 26533 Vkpaina MIIK A61 D7/00; A61 K33/14
Croci0 jutst 3He3apa)KeHHs TBAPUHHUIIBKUX TPUMIIICHB 1 BynuKiB/ OBpy1pkuii B.M.,
Mymeiiko B.M., JlutBun B.Il., Monux M.IL., bictox LIO., T'ony6o M.L.,
Ospymupkuii O.B., lllymeiiko O.B. /HaykoBo-BupoOuude ToBapructBo «EKO-PEI'TO-
ETXI» JITHA Ony6a. 11.10.1999 / Bron. Ne 6.

5. O. [ler’saTKO, 1O. JlykosiHOBa. IgHOBaIIITHI MPOMO3UIIIT 1010
3He3apakyBaHHs BUPOOHWYOr0 MpUMIILIEeHHs 301pHUK Te3 1onoBiaei BeeykpaiHchkoi
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HAyKOBO-TIPAKTUYHOI KOH(epeHIlli CTYyACHTIB, acIipaHTIB Ta MOJOJAMX YUYECHHX
“JIOCSTHEHHS Ta TMEPCIEKTHBU Taly3i CLIbCHKOTOCIIOAAPCHKOTO BUPOOHHIITBA .
Kipororpan: KHTYVY, 2015. C. 36-37.

VK 656
JEL Classification Q 01; D 24; P 42

OCOBJIMBOCTI IIEPEBE3EHHS 'YMAHITAPHUX BAHTAKIB B
YMOBAX BOEHOI'O CTAHY HA TEPUTOPII YKPAITHU

T. C. JKypakoecvka*
Hayionanvnuii ynieepcumem oiopecypcis i npupoookopucmyeanus Yxpaiuu,
m. Kuis, Yxpaina

3 MOYATKOM POCIMCBHKOT arpecii 3MIHUAJIOCS KUTTS KOKHOTO YKpaiHis. Pazom 3
TUM TMPUCTOCYBATHCS O 3MIH JOBENOCA 1 BCIM CYCHUIBHUM Ipolecam B YKpaiHi,
30kpemMa 1 Jorictuui. HamaromxkeHi pokamMu JaHUIOTM TIOCTaBOK TMEpPEeCcTaIn
e(EeKTUBHO TpaIfOBaTH, a TPAHCIOPTHUM KOMIIAHISIM JIOBEJIOCS ONTUMI3OBYBAaTHU Ta
3aMpoBaKyBaTH HOBI TEXHOJOTII TEPEBE3CHb, CHCTEMATH30BYBAaTH Ta IIBHJIKO
0o0poOnsAiTH 1HGOpPMAIII0 32 JIOMOMOIOK Cy4YacHUX 1H(OpMAIIHHUX TEXHOJOTIMH,
BUOMpATH HOB1 MapHIPyTH NEPEBE3€Hb Ta HABITh 3aJy4yaTH OKPEMHUX CIEIIaICTIB TOi
YM 1HIIOI raxy3i JIOTICTHKH, 30KpeMa BOJII1B.

OcHoBHUMHU (pakTOpaMu, sKI BIUIMHYJIW Ha 3MIiHY JIOTICTUYHUX TOCIYT B
VYkpaini cranu:

1) MacoBa BHYTpIIIIHS Mirparlisi HaCeJICHHS,

2) MacoBa Mirpallist HaCeJICHHS 3aKOPJIOH;

3) JIaOibHMI IICHMXOJIOTYHHM CTaH HACEICHHS,

4) Mo6imi3alis 40JI0BI4OI0 HACEICHHS

5) [losiBa HOBMX BHWIIB BaHTaXiB: TyMaHITapHa JOMOMOra 1 BiliCHKOBI
BIJINPABJICHHS;

6) MacoBa BHyTpIIIHS Mirpariisi Oi3Hecy.

JIns JOTICTUYHUX KOMIIAHIM BaXKJIMBO YCBIJOMJIIOBAaTH 11 PUBUKH, 1100
3HAXOJUTH MOXJIMBOCTI JUIi  3QJ0BOJICHHS IOTpeO  KIIEHTIB, a, OTXKe,
NepPEeOpiEHTOBYBATH O13HECOBY JISUIBHICTH 3aJ11 OTPUMAHHS NPUOYTKY 1 COLIATbHY
TISUTBHICTD — 3aUTS TOIIOMOTH KJIIEHTaM.

Ocob6nuBot0 MpoOJAEMOI0 ISl  JIOTICTUKK IIHOTO TEPIOy € JOPOXKHS
iH(ppacTpykTypa. 3pyHHOBAHO JIOTICTUYHUN JIAHITIOT. MapmipyT cTaau JOBIIMMH —
Tpeba 00’ixaTu HeOe3NeuyHl NUISHKH, albTePHATUBHI JOPOTH HE MPUCTOCOBAHI 0

! HaykoBuii kepieHuK: 3arypcbkuii O.M., 11.e.H., Ipodecop
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nepeminieHHsi Tra0apuTHUX BaHTaXIBOK. be3 BUBYEHHS HOBHUX JIOTICTUYHHUX
MapuIpyTiB AOBOJI BaKKO CIIPOTHO3YBATH TPUBATICTh JTOCTABKH.

Brpata mBHAKOCTI HaJaHHS TMOCIYT CTajlla HAPDKHUM KaMEHEM MiX
JOTiICTUYHUMHU KoMrmaHisiMu Ta Kiienramu. Tomy moTpiOHO 3HATH CBOT MOKJIMBOCTI
Mo IIBHJKOCTI JOCTaBkH, 100 OyayBatu BimHocuHu 3 Kiientamm Ha 3acagax
MPO30pPOCTi 1 B3aeMOpPO3yMiHHs: KITIEHTH YCBiIOMIIIOIOTH, IO TPOIEC JOCTABKU
CHoBUIbHUBCA, KITI€EHTH XOUyTh 1€ pO3YMITH CKUIBKHM Yacy Iei Mpoiiec CTaHOBUTHME
B TEMEPIIIHIX YMOBaX.

BinburicTe ykpaiHCHKUX MEPEBI3HUKIB 3 MOYAaTKOM OOHMOBHX JIiil BCE yacTillie
JIOCTaBJIsI€ HAHEOOXI IHIIIE — TYMaHITapHI BaHTaxi. Hanmpukias, rpyma JOricTUYHUX
KoMmaHii Zammler ctaHoM Ha 25 Oepe3Hs 3aiicHuiaa moHaa 120 rymaHiTapHUX
periciB, BpaXxOBYHOYHM BHYTPIIIHI Ta MIXKHAPOIHI TEPEBE3CHHS.

[lpuHiun, 3a SKUM MPAIIOOTh KOMIAHII, SKI MEPEeBO3SITh T'yMaHITapHUMA
BaHTaX, 3BOJIUTHCS JI0 TaKoi POPMYJIU: € BAHTAXKHUN aBTOMOO1Jb, B IKOMY HEOOX1]IH1
TOBapH, sIKI MalOTh OyTH JOCTaBJIeHI. 3a3BHuaii, BaHTaXX 3aliMa€ HE BCE BAaHTAKHE
MICIIE, a OJIHY MOro 4YacTUHY, TOMY JOLUIBHUM Oyjie BUKOPUCTOBYBATH TMapajeiabHO
JeKiJIbKa 3aMOBJICHb, SIKI B CBOIO Yepr'y 3MEHINIaTh BUKOPUCTAHHS MajliBa 4yepe3 Horo
Opak, ONTUMI3YIOTh BUTPATH Ta 3MEHIIATh KUIBKICTh 310K Ha aBTOMOO1II, SIK1 € 3apa3
JIOBOJI1 HEOE3MEYHUMH Yepe3 po30UTI JOPOTH Ta 3aMIHOBaH1 TEPUTOPII.

OpHa 3 KII0YOBUX MPOOJIEM TPAHCIIOPTYBAHHS TaKOl JTOMOMOTHU € BIJACYTHICTb
€IMHOTO KOOPJAWHYBAJbHO-PO3MOAUIBYOIO ULEHTPY, SKUM MIr OH KepyBaTu
NEPEeBE3CHHIMHU OJaroiiHux (OHIB, BOJIOHTEPIB Ta IHIIUX JOOpPOBOJBIIB. bes
HAJIC)KHUM Ta CBOEYACHUM OOMiIHOM iH(oOpMaIlii MPoIleC BIAMPABKU TaKOl JOMOMOTH
3aTATYETHCS, 10 HAMPHUKIAA ISl «Tapsdux» TOUYOK MOXKE BapTyBaTH >KUTTAM
0aratboXx JIt0JIeH.

st epeKTUBHOTO Ta E€KOHOMIYHOTO TEPEBE3CHHS TyMaHITAPHUX BaHTaXIB
NOTPiOHO 3’SICOBYBATH KJIIOYOBI TUTAHHS:

— 3HaTH TOYHUHA 00 €M BaHTaXXy, YMOBH NE€PEBE3CHHS HOro (HAIpUKIIAJ SIKIIO
1€ MEUKAMEHTH, TO BINOBIIHUI TEMIIEPATYPHUI PEKUM);

— MOBIJIOMUTH MPO TOYHUH Yac BIJNPABKU BAaHTAKY;

— 310paTH pi3H1 TOBapHU B OJHOMY MICII];

— mnpoiHGOpPMYBATH KOXHOTO B JIAHIIO31 MOCTa4aHb NOpO 0co0y, dKa
KOOPJMHYE BCl MTUTaHHS, TTOB’s13aH1 3 BAHTAXEM Ta TPAHCIOPTYBAHHSIM.

Jlis  KoperyBaHHS TaKuUX THTaHb MOXKHAa BHUKOPHUCTOBYBAaTH €JIEMEHTHU
aBTOMAaTH3allli, 30KpeMa CTBOPUTH OJIMH LIEHTPaJI30BaHUN EJIEKTPOHHUH pecypc,
AK1i Oy/ie MICTUTH BCIO IOTP1OHY 1H(OpMaITiioO.

3a pomomMororo IUGpoBi3allii MIyKaTH Ta KOONEPyBaTHCS 3 3aMOBHUKAaMU Ta
BOJIOHTEpaMHu OyJie MpocTilie, a KOMYyHiKalig OyAe JOCTyNHa KOXHIA JIaHII
IHTErpoOBaHOIO JIaHIIora nocradyadb. Cepell HasiBHUX 3araJbHOJOCTYIHUX PECYPCIB
BOJISIMH TPAHCIIOPTHUX 3ac00IB BUKOPUCTOBYEThCA aofaTok «JIf», y daxii
pO3MillieHa Mara MPaIfoluYnX aBTOCEPBICHUX IIEHTPIB Ta 3alpaBOK IO BCiil TEpUTOPIi
VYkpaiHi.
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Bapro Takoxx 3a3HayuTH, 1[I0 JOCTaBKa TyMaHITapHUX TOBapiB Yy
MDKHAPOJHOMY CIIOJIYYEHHI T€X Ma€ psii 0COOIMBOCTEN. 30KpeMa, JIJisi 3aBE3CHHS B
HUHIIIHIX yMOBaxX T'yMaHITapHOi JOMOMOTH IOTPIOEH JIMIlEe OJUH JOKYMEHT —
JeKiapalis, B SKOMYy Oyjae 3a3HadyaTHCs BcsS HeoOxigHa 1H(opMmallis IMpo
BAHTAKOBIJIIPAaBHUKA Ta BaHTAXOOJEp)KyBadya Ta BJIACHE TOBapy. Takox 10
HOBOBBEJICHb BITHOCHUTH CKacCyBaHHS TIEPENiKy TOBapiB, SKi BU3HABAIHCS
T'YMaHITapHOIO JIOTIOMOTOF0, 3BUIBHEHHS YKPAiHCHKHUX TEPEBI3HUKIB BiJl OYyIb-sIKAX
YMOB CIUIATH 32 KOPWUCTYBaHHS 1HO3EMHHX JOPIT, CIPOIINECHA MPOIeaypa MepeTUHY
JIEP>KaBHOTO KOPJIOHY.

YrpasiaiHHS JTAaHIIOTAaMHU TI0CTavyaHb y BOEHHHM 4Yac Oe3mepeyHo Mae Oe3niy
TPYJHOIIIB, MOYMHAIOUM 13 3HAYHUX BTpPAT B €KOHOMIYHOMY IUJIaHl 1 3aKiHUYIOYU
BTpaTOI0 CBO€EI AisuibHOCTI. [IpoTe, joricTuka Mae KPUTUYHO BaXKIIMBE 3HAYEHHS 1
noTpiOHO 3a0e3neuyBaTH ii QYHKIIIOHYBaHHS B YMOBAX MOCTIHHUX KOJIMBaHb Ta 3MiH,
OyTH THYYKUMHU Ta NPOAYKTUBHUMHU. AJIKE€ KOKEH 3 Hac Mae CBIA QpoHT poOOTH 1
JIOTIOMOTH, IKUH BXKeE 3apa3 HaOmkae YKpainy /10 ii mepemMoru.

Cnucok nitepatypu

1. 3arypcekuii O. M. YnpapimiHHS JIQHITIOTOM TOCTa4aHb : HaB4. mocid. bima
Ilepxsa : TOB «binonepkiBapyk», 2018. 416 c.

2. IIpo ocoGmmBOCTI 3MIHCHEHHS TYMaHITapHOT JOTIOMOTH, SKa MEePEBO3UTHCS
3aJ13HAYHAM TpPaHCIOPTOM B ymoBax BoeHHOTO IloctanoBa Kabinmery MinicTpiB
VYkpainu Ne 379 Big 27.03.2022. URL.: https://zakon.rada.gov.ua/laws/card/379-2022-
%D0%BF

3. Zagurskyi O., Pokusa T., Zagurska S., Ohiienko M., Titova L., Rogovskii 1.
Ohiienko A., Razumova K., Berezova L. Current trends in development of transport
and logistics systems of delivery of fast perishable foodstuffs. Monograph. Opole:
The Academy of Management and Administration in Opole, 2021. 238.

VIK 656.02
JEL Classification Q 01; D 24; P 42

MOJIEJb NOBYJOBU TEXHOJIOI'TYHOI CUCTEMU NNEPEBE3EHD
HIBUAKOIICYBHUX XAPYOBUX BAHTAXIB

0. M. 3azypcekuii, 0.e.H., npogh.
Hayionaneruii ynieepcumem diopecypcis i npupoookopucmyeanus Yxpaiuu,
m. Kuis, YVxpaina

[lepeBe3eHHsT XapyoOBUX MPOAYKTIB — BIAMOBITATBHUI MPOIIEC, IO BUMAarae
BpaxyBaHHS YMCEIIbHUX (DAKTOPIB, SIKI JO3BOJSIOTH 3a0€3MEUUTH iX 30€peKeHHS.
ITocTrauaHHs 111€1 TPYyX BaHTAX1B 3aBX U MOB'SI3aHO 3 HU3KOKO PU3HKIB, OCKUIBKU Ha
BCbOMY MPOTA31 TPAHCIIOPTYBAHHS NOTPEOY€e CTBOPEHHS HABKOJO cebe 0COOIMBHUX
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YMOB, 110 BIJNOBIIAIOTh CTaHAApTaM Horo 30epiranHs. Hampukian, 3abe3nedeHHs
BIJIMTOBITHOTO TEMIIEPATYPHOIO PEKHUMY YU KOHTPOJIO 3a PIBHEM BOJIOTOCTI Y
texHoJorii Fresh Logistics — «CBi>ka» JIOTICTHKA, KA 3aiMAETHCS TTPOCYBAHHSIM Came
IIBUAKOIICYBHUX  TOBapiB, PHUHOK 3aroTiBJIi Ta  PO3MOBCIOJUKCHHS — SKHX
XapaKTepU3yIOThCSl KOPOTKUMHU TEpMiHAMU 30€piraHHs, PI3HOIO SKICTIO MPOAYKIIIi,
3HAYHUMH KOJIMBAHHIMU TIOTHUTY Ta MPOITO3HIIIi.

Posrismarounn  OCHOBHI  TEXHOJIOTIT  TPAHCTIOPTYBaHHS  IIBUIKOIICYBHUX
XapUOBUX TPOAYKTIB CIIJ 3a3HAYUTH, IO HE3aJEKHO BijJ] TOTO, MEPEBO3AThH iX IO
KpaiHi abo Ile MDKHApOJHE II0CTavyaHHs, HaOip (akTopiB 1 yMOB MPHUOJIU3HO
OJIHAKOBHI:

— TEMIIEPaTYpPHUHN PEKUM;

— TepMiH 30epiraHds abo TepMiH NOCTaYaHHS;

— MaKyBaHHSI Ta MAPKyBaHHSI BIJMOBIAHO JIO TUITY BAHTAXY, 110 IIEPEBO3UTHCS;

— HajJiiHa MexaHlyHa (ikcallis 3 BUKOPHUCTAHHSAM TaJleT, PEMEHIB, TUIIBKU
Too [2].

Pazom 3 TuUM rapaHTyBaTH TIOBHE BHKOHAHHS YMOB TPaHCIIOPTYBaHHS
MPOTATOM yChOTO NUISXY — HAbarato CKJIaAHIIIe 3aBJaHHs, HIXK MIITPUMAHHS TUX KE
YMOB y CepenHI 3BHYaHUX CKIAJChKUX MPUMIIICHb.

V 3B'A3Ky 3 MM, HEOOX1JHA SKICHA OpraHi3allis epeBe3eHHs, o nepeadayae
Hernepea0ayeHl 0OCTaBUHU Ta 3/1aTHA BOEPErTH BaHTaX B1J IX PYHHIBHUX BIUIMBIB.
ToOTo rpaMoTHE 3acTOCyBaHHS cCHEUUM(IYHUX 1 KOXKHOI TpyHH BaHTaXIB
TEXHOJIOT1 TMepeBe3eHHsST Ta BUKOPUCTAHHS TEXHIYHUX 3ac00iB, PO3yMIHHSA
0COOIMBOCTEM TX pOOOTH, y TOMY YHUCHI THX, III0 BUHUKAIOTH MiJ 9ac pyxy. AJKe Yy
CKJIaZll TEXHOJOTIYHOTO KOMILIEKCY TPAHCHOPTHO-JIOTICTUYHOI CUCTEMH TPAHCIIOPT
Mae€ CBi BUPOOHUYMI TIPOLIEC, IKUH HA3UBAETHCS TPAaHCIOPTHUM. BiH cklagaeThes B
NEBHY TEXHOJOTIYHY CHUCTEMY TIEPEBE3€Hb, sIKa Ma€ CBOIO creuudiky s
MIBUKOTICYBHUX XapUOBHX BaHTaXKIB.

Ha pucynky 1 nokazana rpadiuaa Mojenb 1i€i cucteMu. Y Hiil 6epyTh y4acThb
TeXHI4HI cucteMu ckinanansHl (CM) abo po3noainbhi (PM) Ta TpaHCHOPTHI MallluHA
(TM), 110 B3a€EMOIIOTH M1 CO0O0I0 3 METOIO MIATPUMKH HEOOX1THOTO KIIMAaTUYHOTO
pexumy. Bonu MaroTh cBoi TexHosoriuHi napamerpu: BianosinHo K (kl1, k2, ... kn),
C(cl,c2,...cn), A (a, a, ... an).

[IpucrocoBanicth 200  BIAMOBIAHICT LMX  MAaIllMH  OJHA  OJIHIM
XapaKTepHU3y€e€ThCs TOKa3HMKOM S. Ha TexHIYHI CHCTeMM BIUIMBAE HABKOJIHIIHE
cepenosuiite I (t) — morozamui, D () — 10poskHI yMOBH TOIIIO.

[lepemik BantaxiB X (x1, X2, ... Xn) 3 X TEXHOJOTIYHUMHU BJIIACTUBOCTIMH D
(b1, 2, ... dn) mpencraBmeHO SAK aprymMeHT oOmepailii, TpuuoMy Yy TIporeci
TPAHCTIOPTYBAHHS 3MIHIOETHCS HE JIMIIE 1X MICIIe 3HAXOJKEHHS y MPOCTOpi, a 1 iX
BJIACTUBOCTI Ta TEXHOJIOT1, 1110 10 HUX 3aCTOCOBYIOTHCSI.

TexHomoT1i TPAaHCIOPTHOTO MPOIIECY CKIATAETHCS 3 037141 IEPEBI3HUX ITUKITIB
LT (11, L, ... 11n), KOXKEH 3 AKUX € (YHKINEI HOTO mapaMeTpiB.
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TexHiuHl cucTeMu
S1 Sh
CM ™ ENN CM
K (ki, ko, ... kn) A (a1, az, ... an) C (c1, €2, ... Cn)
Bruus cepenoBuia Bruius cepenosuia Brutus cepenopuina
IT (1) D (t) IT (1) D (1) I (t) D (t)
N
Banraxi

X (X1, X2, . Xn); @ (1, 2, .. dn)

TEXHOJIOI'TI TPAHCIIOPTHOI'O ITPOLIECY

L I, N i
PY(p1, p2, ... pn) P%(p, P2, ... Pr) P"(p1, p2, ... Pn)

Puc. 1. I'padpiuyna monens moOyAOBH TEXHOJIOTIYHOI CHCTEMHU MEPEBE3EHBb
IIBUJKOINCYBHUX XapYOBHX BAHTAXKIB.

Taka TEXHOJOTIYHA CHCTEMa MNEPEBC3CHb MBHUAKOIICYBHUX XapYOBHUX MOIKC
6YTI/I OoImucaHa MaTcMaTU4YHOIO MOACIIIIO:

(S = f(K, 4,0):

v, = f[K(K,Kyrooo k), Aay, ayrey @), Cleyy g €,) |

1, = f{M@®),DW} 17, = f[M(®), DO} 7. =[M (1), D)}
I, = F[X (X0 X000 X, ), DDy, Py rovs ) |

Vo =D L(p)).

Lls1 Mozens BpaxoBye:
— CyMICHICT,  (NIPUCTOCOBaHICTh)  TpaHcmopTHuX  MammH (TM) 3
cinbebkorocnoaapcbkumu Maimaamu (CM, PM) — niepie piBusaus [1];

N

1)
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— MIPUCTOCOBAHICTh (QJaNTUBHICTh) TEXHIYHUX CHUCTEM JIO0 YMOB CEpeIOBHIIA
Ta TEXHOJOTIYHUX BJIACTUBOCTEW HIBUIKOICYBHUX XapYOBHX BaHTaXIB — TPETE 1
4yeTBepTe piBHIHHA [3];

— TEXHOJIOTIYHI IMapaMeTpH TEXHIYHUX CHCTEM — JIpyTe PiBHAHHA [5];

— TIapaMeTPH TPAHCIIOPTHO-TEXHOJIOTIYHHX KB — IT'ATe piBHAHHS [4].

OTxe B MOJelNi BpaxoOBaHI yCi HaOUIbIN 3HAYYIIl YAHHUKA TEXHOJOTTYHHUX
yMoOB. [l 3IACHEHHS TPAHCIOPTHOTO TIPOLECY B CKJIQAl  TEXHOJOTIYHOTO
KOMIUIEKCY  TPAHCIOPTHO-JIOTICTUYHOI CHCTEMH TIOCTadaHb  IIBHUAKOTICYBHHUX
XapyoBHX TMPOJYKTIB, OKpPIM TIEPEMIIICHHS BaHTaXy, HEOOXIJTHO HE TUIbKH
3aBAaHTAKUTH MOro y HEOOXIJHOMY MICIl TEXHOJOTIYHOIO JIaHIora, a W
BUBAHTAXKUTU B TOYLl MPU3HAYEHHS JOTPUMYIOUHMCH MPU I[HOMY BHU3HAUYEHHX
MOKA3HHUKIB TEMIIEPATypH, BOJIOTOCTI TOMIO.

Cnucok nitepaTypu

1. deomin O. A., 3arypcbkuii O. M. BaHTaxkHi nepeBe3eHHs: HaBYAIbHHI
nociounuk. KuiB: Bumasuunrso «Kommpunty, 2020. 604 c.

2. 3arypcekuii O. M. KoHKypeHTHOCTIPOMOKHICTh TPAHCIIOPTHO-JIOTICTHYHUX
CUCTEM B yMOBax IJioOami3alli: 1HCTUTYLIOHATbHUNA aHami3 : MoHorpadis. KuiB :
®OII O.B. SImuuncekuii, 2019. 373 c.

3. Ndraha N., Hsiao H., Vlajic J., Yang M, Hong-Ting Victor Lin Time-
temperature abuse in the food cold chain: Review of issues, challenges, and
recommendations, Food Control, Volume 89, 2018, 12-21.

4. Zagurskyi O., Pokusa T., Zagurska S., Ohiienko M., Titova L., Rogovskii
I. Ohiienko A., Razumova K., Berezova L. Current trends in development of
transport and logistics systems of delivery of fast perishable foodstuffs. Monograph.
Opole: The Academy of Management and Administration in Opole, 2021. 238.

5. Zagurskiy O., Titova L. Problems And Prospects Of Blockchain Technology
Usage In Supply Chains. Journal of Automation and Information Sciences, 2019.
Vol. 11. 63-74.

VK 322:656
JEL Classification Q 01; D 24; P 42

HOBI EJJEMEHTHU TPAHCHO?THOi CUCTEMMH
B KIIIEHTOOPIEHTOBHIN EKOHOMIIII

0. M. 3azypcekuit, 0.e.H., npo.
Hayionanvnuii ynieepcumem diopecypcis i npupoookopucmyeanus Yxpaiuu,
M. Kuis, Yrpaina

B 60poTh0i 3a crnoxuBaya Ta HaAiiiHI PUHKHU 30yTy, SIKICTh OOCIYrOBYBAaHHS
CTa€ BAXJIMBUM 1 4acTO BHUPIIIAJIBHUM apryMEHTOM, BU3HAYAIOUU PE3YJIbTATUBHICTh
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PUHKOBOT AISJIBHOCTI MiaAnpueMcTBa. HailOuibIn yCmimHi Ti KOMITaHii, K1 HE TITbKU
«TEHEPYIOTh» TMOKYIIIB, aje W YTPUMYIOTh 1X 3aBISKHM BHCOKOMY PIBHIO
00CITyroByBaHHs, IK€ 00YMOBJICHO HACTYITHUMH MPUYUHAMMU:

1. JlosanbHUN KIIEHT, 3a10BOJICHUI 0OCIYyrOBYBaHHSIM, MOXE CTaTH JHKEPETIOM
MOBTOPHOTO (PETYISPHOr0) 3aMOBJICHHS.

2. Bucoka BapTicTh 3alyyeHHS HOBOTO KII€HTa — BUTpPATH Ha TMOIIYK 1
CTUMYJIIOBAHHS JIO 3aMOBJICHHSI HOBOTO KJII€HTA MEPEBUIIYIOTh BUTPATH Ha TIOBTOPHE
3aMOBJICHHS JIOSUTEHOTO KJIi€EHTa B 6-7 pasiB [2].

3. binpm Bucoka mpuOYTKOBICTH BiJ POOOTH 3 MOCTIHHUMH KJIIEHTaMH, Y
MOPIBHSIHHI 3 HOBUMHU 3aMOBHUKAMHU.

4. EdexTuBHICTD 1HBECTHIIIH B KIIIEHTChKE 00CIyroByBaHHs: 10 50% KITi€HTIB
3araTiIM O OLIBIIE 32 KPaIoro piBHS CEPBICY.

5. CunepreTuuHui eQeKT: 3poCTaHHs 000POTY JOSUIBHUX KJIIEHTIB MEPEBUIILYE
BEJIMYMHY 1HBECTHUIIIH B KJIIEHTChKE 0OCITyTrOBYBaHHS.

ToMmy mIUPOKOMY CEHC1 PO3MOI1I TOBAPIB 1 MOCIYT B YMOBaX Cy4aCHUX MaKpoO-
1 MIKPDOCKOHOMIYHUX 3MIH MOXKHA XapaKTepu3yBaTh 3 OISy THYYKOCTI,
rimobamizanii Ta iHHOBamiiHOCTI [1].

['Hyukicth nependayae AudepeHIIioBaHl peXUMU (PYHKIIOHYBaHHS PUHKIB 1
KJIIEHTIB HAa OCHOBI CTBOPEHHS JOJIaHOi BapTOCTi. BUPOOHUIITBO Ta PO3MOILIT
BIIHOCSTHCA HE CTUIBKM JO [ISUIBHOCTI OKpeMux (ipM, CKUIBKH 0 MeEpex
MOCTAYAJIBHUKIB 1 CyOMIpsIHUKIB. TpaHCHOPTHO-JIOTICTUYHI CUCTEMU (DYHKI[IOHYIOTb
Ha OCHOBI 1H(opMmaIlii, COUIKYBaHHS, CIIBPOOITHUITBA Ta AISUIBHOCTI 3 (PI3MYHOTO
PO3MO1LTY TOBApPIB.

['mobamnizariiss 03Hadae, MO MPOCTOPOBI paMKH (DYHKITIOHYBaHHS E€KOHOMIKH
PO3IIMPEH] B yMOBaX CKJIATHOI TJI0OATBHOI €KOHOMIYHOI 1HTErparii Ta pO3BHHEHOI
Mepexi TII00ATIbHUX TMOTOKIB 1 KOHIIEHTpaTopiB [4]. PazoM 3 TUM BIAMITHMO, IIO
riio0ajizaris — 1ie He auiie Topriis. Lle Takox 37aTHICTh KpaiH, KOMITaHiM, a Tenep
1] Yac poCIiChKOi arpecii B YKpaiHi, Bce dacTiiie i okpeMux ocid 3B'si3yBaTucCs Ta
nisiti rao0anbHO. Jlfoau HE MOXYyTh 0€3 CHUIKYBaHHS, @ TEXHOJIOTI] Cy4acHOTO
pOoOJISATH HOTO BCE MPOCTIIlIe Ta AOCTYITHIIIIE.

[HHOBAI[IMHICTh B YMOBAX 3aIl€KJIOi PUHKOBOT KOHKYPEHIIi1, KO MOHATTS LIIHU
1 SKOCTI TOBapy CTalOTh BIIHOCHMMH, 3a0e3leuye KOMIIaHIK peaJbHUMU
IHCTpYMEHTAMH [UJIsl aHali3y Ta ONTHMI3alii mpoueciB mpojaaxy toapis [3]. Kpim
TOTO PI3HOMAaHITHI 1HHOBAIlli B JIOTICTHI[l BHOCSITh 0arato HOBHUX €JIEMEHTIB Yy
CHUCTEMY TpaHCHoOpTyBaHHs (Tabiy. 1), siki Ha JaHUW MOMEHT MIPEACTaBJICHI JIUIIE B
Jy’Ke OOMEKEH1M Mipl B MOJIEIISIX BAHTAXKHOTO TPAHCIIOPTY.

MacoBi iHaUBIIyaTi30BaHl JOTICTUYHI MOCIYTH BUMAaraloTh MEepEeBU3HAYCHHS
MOTOYHOT KOHIICMIIT TOMUTY Ta MPOMO3UINi TOBApiB y BAHTAKHUX MOJEIX.
[Tpuuomy y mpotieci po3noaily NOCTaYaIbHUK 1 CIIOKKUBAY MPOAYKLIT BUCTYHAIOTh SIK
MIKPOCHCTEMH, IO TOB'A3aHI PO3MOAUIBPYMM KaHAJOM Ta YTBOPIOIOTH TaK 3BaHY
CUCTEMY JIOTICTHYHOTO 00ciyroByBaHHs [5]. OctanHs 0a3yeTbcsl HA OpraHi3aiiiHii
CTPYKTYpl, 30KpeMa Ha poO0TI (PYHKIIOHATBHUX MiAPO3AUIIB MIANPUEMCTBA, IO
OepyTh y4acTh B TPOIIeCI BUKOHAHHS 3aMOBJICHHS Ta B3a€MOJIII 3 KilieHTamMu. Tak, 3a
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00CIIyrOByBaHHSI 3aMOBHHKA 0€3MO0CEPEIHBO BIJIMOBIAAIBHI KOMEPIIIHHUAM TT1IPO3IiI,
BIJIJIJT MapKETUHTY, ab0, MiaApo3/ii jJorictuku. [Ipore 3a cydacHUX yMOB OCOOJIMBY
pOJIb  BIfirpa€ TMiACHUCTEMA  MICISAMPOAAKHOTO  OOCITyroByBaHHS —  IITAT
CHIBpOOITHUKIB a00 MiAPSAHUKH, BIAMOBINAIbHI 3a CEpBIC MICIA BHKOHAHHS
KOHTPAaKTYy.

Tabmuus 1
Hogi eneMeHTH TpaHCTIOPTHOI CHCTEMH

[aHoOBar1 Hosi enementu

MacoBo-iHAuBIAya i30BaHi | *301IbIIYETHCS PI3HOMAHITHICTD JIOTICTUYHUX
JIOTiCTUYHI TTOCITYTH TIOCITYT: TIPOTIO3UIIisl, IIOMTUT, PUHKH

*KaHanu po3noBCIOKEHHS

*Kpayncopcusr mociyr

Junamika riooOamizanii *['100anpH1 TpAaHCIOPTHI NOTOKH, MEPEXKI1 Ta BIUIMB
*BupoOHunyi okarlii: opmopyBaHHs TprUOEpeKHUX
MOTOKIB

MeperkeBa iHTErpariis Ta *TakTHuyHE Ta ONepaTUBHE IJIAHYBaHHS MEpexi

CUHXPOHI3aIlis *CriuibH1 MEpexi (IMCIIeTYEPChKI BEXKI, CIIIbHI

JoKepesia Ta MIIaHyBaHHS IMOTOKIB) Ta 1X €eKOHOMIKa

Hudposizaris inpopmariii | *JlOCTYNHICTh 1 TOTOKW 1HPOpPMAIIii T JaHUX
Ta KOMYyHIKaIlii *CriuibHE YCBIAOMIIEHHS CUTYaIlll
*Indopmarriiini Mmepexi

TpancnopTHi TEXHONOTIT *HoBi pexxumu Ta iX aTrpudyTu
(aBTOHOMHICTb, IBUTYH) *PoJib Ta BIJIMB TPaHCHIOPTHUX 3aCO01B
*EHepreTuyHi CUCTEMH

Crucok nitepaTypu

1. 3arypcbkuii O. M. YnpaBniHHS JaHIIOTOM MOCTa4yaHb : HaBY. nocid. bina
Iepksa : TOB «binouepkiBapyk», 2018. 416 c.

2. Skok D. Startup Killer: the cost of customer acquisition. For Entrepreneurs
2013 URL.: https://imh-holdings.com/wp-content/uploads/2013/01/Startup-Killer_-
the-Cost-of-Customer-Acquisition-_-For-Entrepreneurs.pdf.

3. Tavasszy L. A. Predicting the effects of logistics innovations on freight
systems: Directions for research, Transport Policy, Vol. 86, 2020, 1-6.

4. Zagurskiy O., Ohiienko M, Rogach S., Pokusa T., Rogovskii 1., Titova L.
Global supply chains in the context of a new model of economic growth. Conceptual
bases and trends for development of social-economic processes. Monograph. Edited
by Alona Ohiienko Tadeusz Pokusa Opole. The Academy of Management and
Administration in Opole, 2019. P. 6474,
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5. Zagurskiy O., Titova L. Problems and Prospects of Blockchain Technology
Usage in Supply Chains. Journal of Automation and Information Sciences, 2019.
Vol. 11. P. 63-74.

VK 504.05
JEL Classification Q 01; D 24; P 42

OI'JIA A BIVNIUBY BIAITPAIIbOBAHUX I'A3IB ABTOMOBIJIBHUX
JABUI'YHIB PI3HUX THUIIIB HA TOBKIJIJIA

JI. T. Pyoenko?
Hayionanvnuii ynieepcumem biopecypcis i npupoookopucmyeanus Ykpainu,
m. Kuis, Yxpaina

ABTOMOOUIBHUN TPAHCHOPT € OJHUM 3 HANOIIBII PO3MOBCIOKEHUX JIKEPET
3a0pynHeHHs aTtMmocepu. Y CBITI eKCIUTyaTyeTbcsi Onm3bko 1 Mugbspaa
aBTOTPaAHCIOPTHUX 3aco0iB. B YkpaiHi 3apeecTpoBaHO MoHajA | MIJIH. BAaHTaXXHUX Ta
OJIU3BKO 5 MJIH. JIETKOBUX aBTOMOO1IIB 1 aBTOOYCiB. ABTOMOOUIbHA Tally3b B Y KpaiHi
IHTEHCUBHO po3BUBaeThes. binbm Hik 70 % BaHTaxiB Ta O 85 % macakupchbKux
HIepeBe3eHb 3AIMCHIOETHCSI aBTOMOOUILHUM TpaHcopToM [1-4].

Pazom 3 num, y TenepiiiHiii 4ac po3MOBCIOKEHUMH JKepeIaMu TEXHOTEHHUX
3a0pynHEeHb aTMOC(EpH € aBTOMOOUIBHI JBUTYHH BHYTpilIHbOTO 3ropanus (IB3). V
nporeci podotu JIB3 BiOyBatoTbCsl BUKUAM CIPYUCTOTO Ta3y Ml OKCUIIB a30Ty, IO €
MPUYUHOIO YTBOPEHHSI KUCJIOTHUX OMAiB, a BUKHUJIU BYTJIEBOAHIB MPU3BOAITH IO
YTBOPEHHS CMOTy Ta MapHUKOBOrO eexty. Kpim Toro, TBep/il YaCTUHKU MUY W Caxi
y BEIMKUX 00csATax CHPHUSAIOTh BHHUKHEHHIO HETAaTHBHUX NPUPOAHUX sBHII. [0
CKJIaJly JKepes IIKIIJIMBUX BUKUIB aBTOMOOLTbHUX J[B3 Tako BITHOCATH MajMBHE
BUIIAPOBYBAHHS Ta KapTepHI ra3u. Ycl 3a3Hay€Hl YMHHUKM Pa3oM 13 BUKUJIAMU
MIPOMMCIIOBUX MIJIPUEMCTB MPU3BOIATH N0 T00anbHOI 3MiHM KiiMaty 3emu [1].
beH3nHOBI Ta W3eNbHI aBTOTPAHCIIOPTHI 3aC00M, SIK HAMOUIbII PO3MOBCIOKEH], 32
BMICTOM IIKNIMBHX CKJIQJIOBUX y BHUXJOIMHHUX Ta3ax XapaKTEPU3YIOTHCS
MOKa3HUKaMHU, 110 HaBeJIeH1 y Taomui 1.

beHsuHn € cymimimmo JErKuX apoMaTUYHUX, Ha(@TEHOBHUX 1 mapadiHOBUX
ByryIeBoHIB. J{o ckianay OeH3uHy BX0oaaTh KapOoH (85 %) i BogeHb (0sm3bko 15 %),
a TaKOXX KHCEHb, HITPOTCH Ta CipKa. beH3WH 3aCTOCOBYETHCS, TOJOBHHUM YHHOM, Y
Bursiai  maigpHoro Juisi  JIB3 31 cmamaxyBanHsM  Bing  ickpu. lle manbHe
XapaKTEePU3y€e€ThCSI TAKWUMU TOKa3HUKAMH: CXHWJIBHICTIO J0 YTBOPEHHsS Harapy,
KOpO31MHOIO arpecHBHICTIO ToOIO. BiractmBocTi 0aratbox BHIIB aBTOMOOIIBHHUX

2 HaykoBnuii kepisnuk: 3arypcekuit O.M., 11.e.H., npodecop
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OCH3MHIB PIZHATHCS TEIJIOTOK 3TrOpaHHsA, JETOHAIIMHOI CTIMKICTIO, (DpaKIiiHUM
CKJIaJIOM, XIMIYHOIO CTaOUIBHICTIO, BMICTOM CIPKH Ta 1HIIUX IIKIJJIUBUX JOMIIIOK.

Taomung 1
BMmicT mIKiJyIMBUX PEYOBHH Y BUXJIOIHUX ra3ax JABUTYHIB BHYTPIIIHHOTO 3TOPaHHS
KoMmoHeHT BUXJTOITHUX Tun nBuryna
rasis ben3zuHoBHI Jn3enbHuit
A3zort, % 14-77 76-78
Kucens, % 0,2-8,0 2-18
ITapu Bogu, % 3,0-13,5 0,5-10,0
JIBookcu Byrieno, %o 5-14 1-12
Oxcwup ByrIIemo, % 0,1-10,0 0,01-0,3
Oxcuanm azory, % 0,1-0,5 0,001-0,4
Anpnerion, % 0-0,2 0-0,009
Byrnesoani crionyku, % 0,2-3,0 0,01-0,5
Cipuuctuii ras, % 0-0,002 0-0,03
Oxkcuan cipku, % 0-0,003 0-0,015
CIIOIyKM CBUHITIO, MI/M° 0-12 -
Caxa, r/m° 0-0,4 0,01-1,1
BenzanipeH, r/m® 10 0,00002 1o 0,00001
BaxnuBa ekcruryartaiiiiHa BJIacTUBICTh O€H3MHY — MHOro JeTOHalliifHa

CTIHKICTh, TOOTO 3[ATHICTh HOPMAJBHO 3TOPSATH B JBUTYHI 32 pPI3HUX YMOB.
OpakuiiHui  CKJIaJl € BaXJIUMBUM TOKAa3HUKOM SIKOCTI O€H3MHY Ta MHOro
BUITAPOBYBAHOCTI, 30KpeMa 3JaTHOCTI MEPEXOJIUTH 3 PIAKOTO CTaHy B ra3omnoioHui
cTaH. Big BUMapoBYyBaHOCTI IIbOTO MaJbHOIO 3aJI€KaTh AKICTh YTBOPEHHS MAJIbHOI
CYMillli, TPUBAJIICTh MPOTPIBY 1 JETKICTh MyCKY JABUTYHA.

XiMi4Ha  CTaOUIBHICTh  XapaKTEPHU3Ye€TbCS  CTIMKICTIO  OEH3UHY 10
OKHUCJIIOBAHHS, CMOJIO- 1 HarapoyTBOPEHHS Ta I1HIIMX XIMIYHMX 3MIH B JBUIYHI,
3aJIEKUTH Bl (PPAKIIAHOTO CKJIaay 1 BMICTY CMOJI Ta CMOJIOYTBOPIOIOYHMX PEYOBHH.
JIns miaBUINEHHS XIMIYHOT CTIMKOCTI y MajlbHE JIOAAl0Th aHTHOKUCIIIOBAYl (CIIOIyKH
cipkH, a3oTy, dochopy, ASPEBHOCMOJIBLHUM OKHCIIOBAY, AcToHadTal Ta 1H.), SKi
MJBUIIYIOTh 1HAYKI[IHHUN Tepioj] OKUCIIOBaHHS OeH3uHy. HasBHICTH cymbhypy
BUKJIMKA€E KOPO3iF0 pOOOYMX OpraHiB JABUTYHA 1 3HUXKYE JCTOHAIIMHY CTIMKICTH
NaJIbHOTO, COPUSE YTBOPEHHIO CMOJIM. YUM MEHIIMIA BMICT CylIb(pypy B OCH3HUHI, TUM
BUIIA Horo sikicTb. HasiBHICTH Cynb(dypy BU3HAUalOTh BUIPOOYBAHHSIM OCH3MHY Ha
KOPO3110 BIJIMOJIPOBAHO1 IJIACTUHKY 3 YACTOI MiJIi.

JluzenbH1 IBUTYHU B CHJIy 0COOJMBOCTEM pobodoro mpoiecy Ha 25-30 % €
OUIbII E€KOHOMHIIIMMH B1J OCH3MHOBHMX JBUTYHIB, HI0 1 3yYMOBWJIO iX IIHMpPOKE
3aCTOCYBaHHS. Y TENepiliHid yac AW3eSbHI JBUTYHU BCTAaHOBJIIOIOTH Ha OUIBIIICTH
BaHTAa)KHUX aBTOMOOLIIB 1 aBTOOYCIB, a TAKOK HA YACTHHY JIETKOBUX aBTOMOO1IIB.
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JluzenbHe manpHe, SAK 1 OEH3WH, SBIIE CO00K0 cymim mnapadiHOBHX,
Ha(pTECHOBUX 1 apOMATUYHUX BYTJIEBOIIB 1 € MPOAYKTOM IPSAMOI NMeperoHku HadTH 3
JOJIaBaHHSIM ~ KOMIIOHEHTIB ~ KAaTaJITUYHOTO  KpekiHry. Jlu3enbHe  maybHe
BUKOPUCTOBYETHCSI B JBUTYHAaX, BCTAHOBJIEHUX Ha BEJIMKOBAHTAXHUX Ta I1HIIMX
aBTOMOOUISAX, TpaKTOpax 1 JOPOKHIX MaIlllMHAX, HAa BOJAHOMY 1 3alli3HUYHOMY
TPAHCIIOPTI, B PI3HUX €HEPreTUYHUX YCTAHOBKAX 1 BUITYCKAETHCS JBOX BHJIB: JIETKE,
MaJIOB’sI3K€ TalbHE — JUIA IIBUIKOXITHUX JW3€JiB; BHCOKOB SI3KE MaJbHE — IS
TUXOXITHUX JTU3EIIB.

JluzenbHe maibHE, HA BIIMIHY BiJ OCH3WHY, MICTUTH OUIBIN BaXKi (pakiii
BYTJICBOJIHIB, & CaMe: TacoOBi, COJISIPOBI, K1 HE CXWJIBHI A0 AeToHaiii. /[ nBuryHis
CHEIIaJIbHOTO TPHU3HAYCHHS BHUKOPUCTOBYIOTH Trac 1 JITPOIH MNPSIMOi TMEPErOHKU
HaTH, a TakoXX Ta3o0iyeBl ¢pakiii TUCTUIATIB OKpeMHX HadT 3 MPOIYyKTaMH
BTOPUHHOTO TIOXO/KEHHSI 1 MPAMOTOYHI JUCTWISATH. BUMapoByBaHICTh MaJbHOTO
BU3HAYAETHCS CKiIaaoM. [Ipu mosermenHi majabHOTO MOTIPUIYETHCS MYCK AU3ETIB, TaK
AK JIerKi (¢pakiii MalTh TIpIIy B TOPIBHAHHI 3 BAXKUMHU  (PpaKIisIMU
caMO03aMUCTICTh. TOMy TIYCKOBI BJIACTHUBOCTI JIM3EJIbHOTO TMaJIBHOTO IS
aBTOMOOUIIB B JesKiM Mipi BHU3HA4yae TemriiepaTypa BukumnanHs 50 % mnanabHOTO.
Temneparypa Bukunanus 96 % nanbHOTO PErJIAMEHTYE BMICT Y NMAJIbHOMY HaHOUIbII
BAKKMX (pakiiid, 30UIbIIEHHA SKUX MOTIPIIye CYMIMIOYTBOPEHHS, 3HUXKYE
€KOHOMIYHICTh, 30UIbLIIyE YTBOPEHHS Harapy 1 JAMMOYTBOPEHHS BIANPALbOBAHHUX
rasis.

JluzenbH1 JBUTYHHM 4YacTillle BCTAHOBIIOIOTH HAa aBTOMOOUIAX MiJBUILECHOI
BAHTaXOMIAHOMHOCTI, X04a Ha JJAHUM Yac 1ICHY€ TEHJCHIlIS 3aCTOCOBYBATH JU3EIIl Ha
aBTOMOOLTIAX CEPEeTHBOI 1 Maoi BaHTaXOIMIAHOMHOCTI. BMICT Cipku B JU3EIIBHOMY
najgbHOMY, SIK MIPABUIIO, BUIIHH, HiXK B OeH3uH1. Cynbdyp 1 CyIbpypOBMICHI CTIOTYKH
BUKJIMKAIOTh KOPO31I0 JIETaJe JBHIYHIB, OCOOJMBO IIBHAKOXiMHMX. KoposiiiHa
AKTUBHICTh JIM3EJILHOTO MAJBHOTO 3aJICKUTh TAKOX BIJI BMICTY BOJOPO3UMHHHX
KHUCIIOT 1 JIyTiB, KUCHEBOI CIOJIYKU, MEXaHIYHUX JIOMIIIOK, BOJIH.

JIJist TOMITIIIEHHST BJIACTUBOCTEN JU3EIBHOTO MalbHOTO JO HBHOTO JOJAI0Th
IMPUCAIKK, IO MiABUIIYIOTh THTAHOBE YHCJIO0, 1HTIOITOPH KOpPO3ii, Je3aKTHUBATOPH
METAJIIB.

J1o HeOJIKIB TU3EIbHUX ABUTYHIB HEOOX1AHO BIJTHECTHU:

e OuIbIIy Macy 1 poO3MipH TpH OJHAKOBIM 3 OCEH3MHOBUMHU JIBUTYHAMH
HNOTYXHOCTI,

* OUTBII BaXKKUW MYCK JBUTYHA,

* MMIBUIIIEHUH PIBEHb LIYMY MPU POOOTI;

* 3HAYHI BUKHUIM 3 BUXJIONMHUMH Ta3aMH Caxl, sSka MOXKe OyTH MNPUYUHOIO
YTBOPEHHSI KAHIIEPOTEHHUX PEUYOBHUH.

["a3 kpame 3a OCH3MH 3MIIIYETHCA 3 MOBITPSIM, TOMY BiH TOBHIIIE 3ropsi€ B
nasuryHi. Kpim Toro, razoBe najibHe MOJOBXKY€E TEPMIH €KCILTyaTallii aBTOMOO1IIBHOTO
nBuryna maibke B 1,5 pasu. lle BigOyBaeTbcs Tomy, 1m0 OCH3WH 3MUBA€E 3Ma3Ky 31
CTIHOK LMJIIHAPIB, po3pimxKye 11 1 ncye. ['a3 ke He Mopyllye MacisHy IUTIBKY MIXK
JETaSIMH, SIKI TPYThCs, 1 BOHM MEHIIIE 3HONIYIOTHhCS. BHCOKOOKTaHOBE 3a CKIIaoM
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ra3oBe MaJIbHE SIKICHIIIE 3MINIYETHCS 3 MOBITPSAM 1 PIBHOMIPHO PO3MOAUISIETHCS IO
WJIIHIPY JBUTYHA, CIIPUSE OUIBII TIOBHOMY 3TOPSHHIO pO0O0YO0i CyMillIi.

["a3, sk manpHE aBTOMOOUIBHUX IBUTYHIB, OyBa€ CTUCHEHHI Ta CKPAIJICHU.

Crucuenwuii ra3. [Ipu po6oTi Ha 1IbOMY ra3i NOTY>KHICTh JBUTYHA Iajae Ha 18-
20 %, npote pecypc asuryHa Ha 30-40 % Oinblie, HIXK MpU BUKOPUCTAHHI OCH3HUHY.
Sk mokasaB BITYM3HSHUN 1 3aKOPJOHHHUMA JTOCBiJ], BUKOPUCTAHHS MTPUPOTHOTO Ta3zy y
BUTJISII MTAJIBHOTO IS aBTOMOOUTHHUX JBUTYHIB IOCUTh €KOHOMIYHE. 3MEHITYETHCS
yacTKa BUTPAT Ha MajbHE Y COOIBAPTOCTI MEpEBE3CHb.

Ckparmienuii ra3. Yacriilie BAKOPUCTOBYETHCS MPONaH-OyTaH, SKUN MPU TUCKY
1,6 MIla 3pimxyeTbes Mpu 3BUYAHUX TemiiepaTypax. KpiM Hboro, y TenepiiiHii yac
BUKOPHUCTOBYIOTh 3PIIKECHUN TMPUPOJHHMHN Ta3, K TajgbHe s aBTomoOuTiB. 11]06
30eperTy MajuBO BIiJ BUIIAPOBYBaHHS, Ha OOPTY BaHTaXIBKH BCTAHOBIIOIOTH
KpuorenHuit Oak. Takuii G6ak Bwmimye 160 1 3pimkeHoro razy, mo 3abe3nedye
aBroMoOuUTbHUM Tpodir 300 kwm. Ilepimie, Ha 10 3BEpTAEThCS yBara, He3BHYaiHA
JIETKICTb, 3 SIKOIO 3aIlyCKA€ThCS JBUTYH.

["a30Buii ABUTYH Mpaltoe TUXile y cepeaqabomy Ha 10 neunben y nopiBHSHHI 3
AQHAJIOTIYHUM 32 MOTYXKHICTIO JM3E€IbHUM JBUTYHOM, TOMY KOHBEpTaLls U3EIIB Y
ra3o0Bi IBUTYHH BHOCUTH MIO3UTUBHUI BHECOK B 3MEHIIICHHSI PiBHA IIIyMY B MiCTaXx.

3aBAsKA Ta3onoAiOHOMYy CTaHy MaJbHOTO Yy Ta30BOTO JBUTYHA BIACYTHI
poOJIeMU TOMOTEHI3alli CyMillli, [0 TPUTaMaHH1 IBUTYHAM Ha PIIKOMY MMAJbHOMY.
Lle o3Hauae, 110 BiIOYBAETHCS OUIBII MOBHE 3rOPSIHHS NAJIbHOTO, 3HAYHO 3HMXKYETHCS
piBenb BukuiiB CO 1 CH, mpakTHU4HO BiJICYTHI BUKUIM TBEPAMX 4YacTUHOK. Kpim
TOT0, y Ta30BOT0 BUryHa MeHIie Bukuau CH npu xonoaHoMy 3amycky.

3 mi€i )X NPUYUHU y Ta30BOMY JBHUTYH1 BIJICYTHS TpoOJjieMa pPO3PiKEHHS
MOTOPHOT'O Macja MajJbHUM, IO CTIKa€ IO CTIHKaX IWIIHAPIB IBUTYHA B MaCJSTHUM
KapTep. 3aBAsSKU IbOMY MpHU nepeoliaHaHl IBUT'yHA Ha ra30Be NaJbHE MOTOPECYPC
M1BUIIYE€THCS MPUOTIU3HO B 2 pas3u, 30UIBIIYETHCS TPOOIT aBTOMOOLIS MK 3aMiHAMU
MOTOPHOTO Macjia MpuUOJM3HO B 2-3 pa3u. 3 TOYKU 30py EKOJOTIYHOI Oe3IeKH,
30epiraHHs 1 TPaHCIOPTYBaHHsS MPUPOAHOTO Tra3zy Halarato Oe3reuHiiie, HixK
30epiraHHsl 1 TPAHCIOPTYBAaHHS PIAKUX BUJIB MHalbHOro. MeTaH, SK OCHOBHHMA
KOMIIOHEHT aBTOMOOLIBHOTO Ta30BOr0 MaJIbHOrO, Habarato JIETHIMI 3a MOBITPS.
ToMy, Ha BIAMIHY BiJl PIAKHX MaJIMB, MPU BUTOKAX 3 pe3epByapiB 1 TpyOONpPOBOIIB
BIH PO3YMHSETHCS B aTMOC(EP], HE MOTPAIIAIOYH Y TPYHT, BOJOMMH 1 IPYHTOBI BOJIU.

BucHoBku. ABTOMOOUIBHHMI TpaHCIOPT 3a0pyaHioe atMmocdepy TpboMa
croco0aMu: eMiCI€r0 MIKIUTMBUX PEUOBUH 3 BIAMPAIIbOBAHUMH BUXJIOMTHAMH T'a3aMU,
MPOPUBOM Ta3iB y KapTep JABUTYHA ¥ €MICI€I0 IIKIJIMBUX PEYOBHH B PE3yJIbTaTi
BUIIAPY MAJIBHOTO y MAJMBHHUX 0akax, KapOropaTopax, a TaKOXK B Pe3yJbTaTi BUTOKIB
najabHOro. ['OJIOBHMM 3 HHMX € MEepUIMi YMHHUK, HAa YacTKy SKOTO MPHUXOAUTHCA
0JM3BKO 2/3 MKIJUTMBUX BUKHUIIB aBTOMOO1LITIB B atMochepy. Ckitan BiAmpaboBaHUX
ra3iB 3aJeXHUTh BiJl BHJY 3aCTOCOBAHOTO MAaJbHOTO, MPHCANOK, PEXKUMIB pOOOTH
JBUTYHA, MOro TEXHIYHOTO CTaHy, YMOB pyxy aBToMoOuIs. TpaHcmopTHi 3acoOu
MIOPIYHO BUKUJAIOTh B arMocdepy A0 35 THC. T WIKJIMBUX PEYOBHUH (OKHUCY
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KapOOHy MoHajA 28 THUC. T, OKCUAY HITPOTEHYy MOHAJ 2 THUC. T, BYTrJIeBOAHIB MoHaxa 4
THUC. T).

[IpoBeaeHmit MOPIBHSUILHUIA aHAJI3 XapaKTEPUCTUK OCH3MHOBUX, TU3EIIbHUX Ta
ra3o0ajoOHHUX JBUTYHIB CBITYUTH, IO HAWOUIBII EKOJIOTIYHUMH € Ta300aJIOHHI
aBTOMOOUT. Y Ta30BOMY [JBHUIYHI BIJICYTHI BHUKHAM BHCOKOMOJEKYJISIPHUX
BYTJICBOJIHIB, Yy TOMY YHCII KaHIEPOT€HHUX IOJIAPOMATUYHHUX, fAKI € OUIbII
TOKCHMYHMMH, HDK MeTaH. Hampukian, B 0araThox cTaHAapTax Ha OOMEKEHHS
BUKH/IIB TOKCHYHUX KOMIIOHEHTIB 3 BIANpPAIlbOBAHUMHU Ta3aMU OKPEMO HOPMYIOTHCS
BUKH/I HEMETAHOBHX BYTJICBOJIHIB.

[Ipuponnuii ra3 Mae HIOKUY MEXKY 3aiiMaHHs poO0UO0i CyMilll 32 KOe]II[iEHTOM
HAJJIMIIKY TIOBITPSA Y MOPIBHSHHI 3 PIAKUMHU MaJuBaMU HaQTOBOTO MoxokeHHs. Lle
J03BOJISIE TA30BOMY JIBUTYHY TMpALIOBAaTH TPHU BEJIUKUX 3HAYCHHSIX KOEPIIIEHTY
HAJUIAIIKY TOBITPS, HIXK MPU BUKOPUCTaHHI PIAKUX BHUIIB HAPTOBOrO MaJBHOTO.
Po6ota aBuryHa mpu BUCOKHMX 3HAYEHHAX KOEQIIIEHTY HAJJIMIIKY MOBITPS CHIpUSE
3HAYHOMY 3HIDKEHHIO MAaKCUMAalbHOI TEMIIEpaTypu 3rOpSHHS CyMilli, sKa €
rOJOBHUM YHMHHHUKOM CTOCOBHO 3MEHIIEHHS BUKHMIIB oOkcuaiB azory NOx. lle
JI03BOJISI€ Ta30BOMY JIBUTYHY BIJMOBIAATH €KOJOTIYHMM BHUMOTaM IIOJO ILIKIJIMBHUX
BukuaiB NOx.
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VJIK 338
JEL Classification Q 01; D 24; P 42

IMPOBEMMU TA HEPCIIEKTUBU IIOCTAYAHHA ITAJIMBA
B YKPAIHY NIJ] YAC BIMHU

P. €. Cumonenxo®
Hayionanvnuii ynieepcumem diopecypcis i npupoookopucmyeanus Yxpaiuu,
m. Kuis, Yxpaina

Jlorictuka — He Ta Taly3b, MPO SKYy YacTO TOBOpsTh, BOHA 3a3BUYAl €
HEMOMITHOIO JUIsl 3BMYAMHOIO CIOKMBaya, aje TUM HE MEHII Ma€ Jy>Ke BaroMHii
BIUIMB Ha O€3JI1Y acHeKTiB Halmoro XuTTsA. [IpakTHyHO KOKHa ramy3b y NEBHHM
MOMEHT BHUKOpPUCTOBYE Jorictuudi kommanii. Big Hosoi Ilomtu g0 wmicueBoi
KaB’sipHi, e(eKTUBHA Ta CTiKa JIOTICTUKAa — 1€ T€, 1[0 J0NOMarae KOMIIaHisIM
mpaioBatu Oe3nepediitHo 1 ycmimHo. JliTakk, NOTArM, BaHTaXKHI KopaOil Ta
aBTOMOOJI1 — II€ YaCTHUHH JIOTICTUYHOI'O JIAHIIOra ITI0CTa4yaHb.

Jlorictuka Oyna BakjauBa 1€ 3 JaBHIX yaciB. CHouyaTky O JOCTaBJIISIIN
TOBapH BPY4YHY, MOTIM, BIIOYBCS MEPEX1] 10 BUKOPUCTAHHS I'y>KOBOI'O Ta PIYKOBOIO
TPAHCHOPTY. 3 PO3BUTKOM TEXHOJIOTIM 3 ABWIIMCS OUIbII CKJIaAHI crocoOu
TPaHCIIOPTYBaHHSI, HANIPUKJIIA], aBTOMOOUILHUM 1 3aJI3HUYHUNA TPAHCIIOPT, a MOTIM 1
NOBITPsIHUHN. 3apa3 yxke € cpopMoBaHa Io0aidbHa JIOTICTUYHA Mepexa. besmiu
KOMITaHI{ Ta MiAIPUEMCTB, Ha TJICYl SAKUX JIsTa€e BIAMOBIAAIBHICTD 0 3a0€3MEeYSHHIO
noTpe0 Jiro/1ei, 0COOIMBO B KpaiHax Jie ie BilHa.

Kowmrmanii 3a3HatoTh E€KOHOMIYHOTO yAapy, HE3BAKAYM Ha Te YH
BIIOyBatOTbCca OOMOBI [Ii Ha TepUTOpii IXHBOI KpaiHW YW sKoich 1HmOI. Ha
MOCTa4YaHHs TEBHUX NPOIYKTIB, Ha BHUAOOYTOK pecypciB, Ha LIHOYTBOPECHHS
BIUIMBAIOTh HAWMEHIN 3MiHU TMOJITHYHOI cuTyalli B cBiTi. Tomy BiliHa Mae Iayxke
CWJIbHUM BIUIMB HA JIOTICTUYHI KOMMaHii B YKpaiHi 1 cBiTi. OCKUIBKH TPaHCIOPT B
Hall yac Mpauoe 31e01Ib10ro Ha OCH3MHI UM JAU3EIbHOMY MHaJIMBl, TOMY MUTaHHSA
3a0e3MeUeHHs] MAJbHUM 3aBXAu Oy/le MaTH BUCOKWW TPIOPUTET, SK HAIPHUKIA
MOCTa4YaHHs MPOAYKTIB XapuyBaHHs Ta peyei nepiioi HeoOXiJHOCTI.

Jlo movaTKy BIHCHKOBHUX J1 OCHOBHI JIAHIIFOTH ITOCTa4yaHb HA(TOMPOAYKTIB JI0
VYkpainu Oymu 3 TEpUTOpIN CYCIAHIX CXiTHUX AepkaB. Tak, cranoMm Ha 2014 pik,
O6ensuH A-92 immopTyBaBcs B ocHOBHOMY 3 binopyci, B 06’emi 263,817 miH.J. Ta
Jluteu 83,123 mun.J., 6eH3un A-95 3 binmopyci — 243,718 munH.1, Takox Jlutew,
[Tonwmm, Yropmuan o 120-133 trc. mua.L ta Pocii — 47,510 MiH.JIL., a Iu3eibHE
nanpHe: binopycs — 956,966 mun.g., Pocii ta Jluteu, nmo 316,676 mun. 1 133,934
MJIH.JI. BIAOBIIHO.

Takox BapTO 3a3HAUUTH, IO BHACIIJOK OOMOBUX i Ha CXOJ1 YKpaiHw,
BUJOOYTOK Ta IMOCTAa4aHHS BYTULIS Ha MIANPUEMCTBA Ta EJIEKTPOCTAHIIi 3HAYHO

% Haykosnuii kepisnuk: 3arypcekuit O.M., 11.e.H., npodecop
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ycknaguuBcsa. Y 2014 p. gepes BidicbkoBi nii Ha JloHOaci BHAOOYTOK BYT1/UIS
BiHOCHO 2013 poky BmaB OuibI, HiX Ha 22 %, a BUIOOYTOK aHTPALMTOBOI IPYIU
BITaB Ha TpeTUHY (3 83,7 MJIH TOHH BUA00YTOK BMaB JI0 65 MJIH TOHH, a Mapku A+I1 —
3 30,3 mutH ToHH 110 20,6 MIIH TOHH). B Hacmigok 4oro 0yyio po3po0sieHO HOBI MIIAXHU
OTpUMaHHs TBepJOoro manusa, a came iMnopT 3 [IAP Ta Pocii. [Ipotsarom BoceMu
pOKiB, 10 axkTUBHOI (a3u BifHHM, 3aKyIiBJl POCIHCHPKAX TaJUBHUX MaTepialiB
MOCTYIOBO CKOPOYYBAJIHCh.

[Ticns BropraHenHs Pocii B YkpaiHy, Hama fepskaBa BTpaTuia Maibke Bech
iMroopt mnanbHOro. MoBa #ae mnpo 80% BHYTPIIIHBOTO CHOXXKKWBaHHA. Panimie
BHYTPIIIHIN NONUT OeH3MHY 3a0e3medyBaBcs 3A€01IbIIOr0 IMIIOPTOM AU3MAIMBA Ta
6ensuny 3 binopyci ta Pocii (monang 70% punky) 1 mopem (10%). Temep puHOK Mae
aganTyBaTtucs 10 HOBUX yMoB cmiBmpati. Cepriii KyloH, TupekTop KOHCaITHHIOBO1
KoMmaHii «A-95» 3asBuB: Bcl Tpelinepu NpairoTh K OfHE IIie. SIKIO OJUH
3HAMIIIOB MOKJIMBICTh MPHUAOATH MApTiI0, TO ii PO3MOAUISIOTH Cepell 1HIIHUX, 1100
IOTIOBHUTH PUHOK MNaJIbHUM. 3MIHMUJIACh JIOTICTUKA, reorpadis MOMUTY, JOCTYI 10
OKpeMHUX pecypciB OyB BTpaueHHil. Tak €IMHOIO aJbTEPHATUBOIO 3ATUIIMINACA
HOCTaBKM manuBa depe3 kopaoHu 3 €C. OuiKyeThbCs, 10 €BPONEHCHKI KOMMaHIl
OynyTh 37aTHI 3a0€3MEeYUTH PUTMIYHI MOCTAaBKM NajlMBa, YK€ 3aKOHTPAKTOBAHO
JIOCUTh BEJIMKI OOCSATH pecypcy 1 BOHH TPAHCHOPTYIOThCA. AJi€ 1€ 3HAYHO JI0POXKYE,
aJpke B KpaiHax €Bponu nediuuT HaQ TONPOIYKTIB, BECh PETIOH € IMIOPTO3ATIEKHHUM.

VkpaiHcbka BiaZa B CBOIO 4Yepry BBeJa II€BHI OOMEXEHHS Ha BHAAYy
najgpHOro. lle oOymMOBIEHO ymMoOBaMM BOEHHOrO 4acy, aJ)Ke 4acThHa Hadroba3s
3pyHHOBaHa 4YM OKyIoBaHa. TakoX BHACHIIOK OOCTpUTB Ta OOHOBHX i OyJO
MOIIIKOJ/KEHO YU 3aMIHOBAHO BEJIMKY KIJIBKICTH JOPIT, 3pYWHOBAHO 0araTo MOCTIB.
[Ilo poOuTH TOCTABKY HE JIMIIE MATBHOTO a i BCIX 1HIIMX BaHTaXKiB BKPal CKJIaJTHUM.
Taxk BaxyiuBUM € 3a0€3MEUYeHHs B TMEpIly Yepry TPaHCHOPTH KPUTUYHOI
iHppactpykrypu: 3CY, Haurapairo, migposainu TpO, mosmiiii, mMBUAKOI TOMTOMOTH
Ta BOJIOHTEPIB, 110 BUKOHYIOTh T'yMaHITapH1 Miclii.

OCKUJIbKH IMITOPT TeTep BiIOYBAETHCS 3A€OUIBIIOTO Yepe3 KOPJIOH YKpaiHH 3
€BPOIEUCHKUMHU KpaiHaMH, TO B 3aXITHUX OOJIACTAX, MOYAIX BHOYTOBYBATUCS HOBI
JAHIIOTH TIOCTavyaHb Ta CTBOPIOBATHCS TPAHCIOPTHI Xabu [l OTpUMAaHHI,
pPO3MOJITY 1 TPYNMyBaHHS BaHTAXIB ISl MEPEMpaBICHHS iX JO0 CXiTHUX 0OiacTei.
He3Baxatouu Ha cripoOu ep»aBU yperyJtoBaTH LIHU Ha MaJlbHE, 3MIHU B JIOTICTHUIII
Ta MOMUTY 3yMOBWIH iX 30UIbIIATHCA. [[1s1 mOKpalieHHs cuTyalio 0yno IpUHHSTO
0araro pillleHb, cepell AKUX NMPUUHATTS 18 Oepe3Hs 3aKOHy MPO 3MEHILEHHS CTaBKU
1B 20% mo 7% Ha mepiof Aii BOEHHOTO CTaHy, a TaKOX 3aCTOCOBYETHCS HOBUM
MOPSIIOK  PO3PaxyHKy TPAaHWYHUX IliH, 3TITHO 3 SKUM CTaHAApPTHUN OCH3UH Mae
KomTyBaTu He Outbie 33,37, a nu3nanuso - 37,05 rpH. 3a JTp.

Takum YWHOM, IIBHJKA aJamnTaiis YKpPaiHCHbKOTO PUHKY TMajJbHOTO MAae
KIouoBe 3HadueHHsS. CTBOpEHHsS HOBHX Ta MOJEpHI3aIlid BXKE ICHYIOYHX
TPAHCIIOPTHUX BY3JIB Ta HAJaro/KEHHs CTaOUIbHMX IMMOCTaBOK Ha(TOMPOAYKTIB 3
3aXiTHAMU TapTHEPAMU € TOJOBHUM mpiopuTeToM. DopmMyBaHHS HOBUX Ta
e(eKTUBHUX JIAHITIOTIB MOCTa4aHbh B YMOBaX BIWHU JIOMIOMOXE YKpaiHi HE TIIbKH
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BUPIIIUTHA TIpoOJieMy 3 AChIIMTOM Ta 3aJIEKHICTIO BiJl POCIMCHKOI CHUPOBUHM a M
3a0€e31eYyn Ty HOB1 HAA1iHI HUISIXU 3a0€31eYeHH.
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BUBIP MAPHIPYTY JUISI BAHTA’KHUX HEPEBE3EHDB B YMOBAX
BIMHU B YKPAIHI

IO. B. Illamkiscvka®
Hayionanvruii ynisepcumem biopecypcis i npupoookopucmyseamus Ykpainu,
m. Kuis, Yxpaina

3HayHa YacTHHA IHQPACTPYKTYpU, OCOOJMBO B 30HI OOHOBUX [iid, Oyna
MOIIKO/I’KEHA YU TOBHICTIO 3HUIIEHA BHACTIOK 00CTpiiiB. Cepil03HOIO MEPENOHOI0
Ul (PYHKIIOHYBAHHS JAHIIOTIB MMOCTAYaHHsS € 3pYWHOBAHI BUPOOHUYI Ta CKJIAACHKI
MPUMILIEHHS, JOPOTH Ta caMl TPAHCHOPTHI 3acO0M. 3a TaHWMHU 3acTyNHHKA ['010BH
VYkpasronopy Anapis IBko, craHOM Ha 3 KBITHS 3pyWHOBaHO 23 THC. KM. JOpIT Ta
273 WTy4HUX CIOPYH, Cepell AKMX MOCTH, HUISXOMPOBOJM, ecTakagu Ta iHme [1].
Hapasi HeMOXJIMBO JOCATHYTHM O€3MeYHMX YMOB HI /I MEpPEeBI3HUKIB, HI s
BaHTaXIB, IO PyXalOThCAd TEpUTOpi€l0 YKpainu. He muBnsyuce Ha 1i NEPETNOHH,
JIOTICTHKA BIJITpae KIOYOBY POJIb Ta 3HAYHO BIUIMBAE HA XiJl BIMHHU, TOMY HE MOXKE
OyTH NpU3yIUHEHA.

B HOBUX yMOBax meEpeBI3HHKaM JOBEIOCS 3MIHIOBATH 3BUYHI, OOKaTaHi
MapHipyTH Ha adbTEePHATHBHI, MICISIMH 3HAYHO JOBII Ta HE MPUCTOCOBAHI IS
nepeMileHHs] TabapuTHUX BaHTAXKHUX 3ac001B. TakuM YMHOM, 3pOCiia TPUBAIICTH
JIOCTaBKM BaHTaXy — L€ TaKOX (PaKkTop, SIKWUWA MOTPIOHO BPaxOBYBAaTH, IUIAHYIOUU
BaHTa)KHI NIEPEBE3CHHS.

* HaykoBnuii kepisnuk: 3arypcekuit O.M., 11.e.H., npodecop
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Ha wmpoMy Tii moctae muTaHHS BHOOPY ONTHUMAJIBHOTO MAapIIpyTy
nepeBezeHHs. OUH 3 METO/IB TAKOTO BUOOPY € CKJIAZaHHS KapTH MOTOKY CTBOPEHHS
minaocTi (Value Strem Mapping — VSM) norictuunoro mporecy [4]. 1o0 kapTa
MOTOKY CTBOPEHHS IIIHHOCTI He OyJia BiI0OpaKeHHIM JIMIIIE TPUIYIIEHb (TOOTO TOro,
10 KOMaHJ]a BBAXA€, 110 BIIOYBA€THCS), HEOOXITHO (PaKTUUHO 3aiKCyBaTH BTPATH 1
mpo0JeMu Ha KOXKHOMY Kpoili mporiecy. Ha puc 1 BigoOpakeHO Mmporiec CTBOPECHHS
KapTH MOTOKY I[IHHOCTI.

AHanis noTo4Horo
CTaHy KapTh

Aguh

) CTBOpeHHs Ta CrBopeHHs
. DocnigxKeHHs " - q
Bu6ip noToky . 3aTBepAXKEHHA peanicTM4Hol Po3apo6Ka Ta BUKOHaHHA OuiHka
aKTyanbHWX Npouecie Ta - aw "
3HaYeHb o T e MOTO4HOro HapTH MaiByTHBOrO nnauy pjin pesynbTaris

CTaHy KapTu cTaHy

igeansHol
KapTu MaiibyTHbOro
cTauy

Puc. 1. Cxema ctBopenns VSM.

Kapra anprepHaTUBHMX MapUIpyTiB MOBUHHA BPaxoOBYBaTH TEPUTOPIi OOHOBHUX
T, pakeTHUX 91 O0MOOBUX OOCTPIIIIB, 3aMIHOBaHI JUISHKH MapIIPYTy, MOKJIUBICTD
BTOPTHEHHS TUBEPCIMHO-PO3BIAYBaIbHUX TPYII, CTaH JAOPITr, KOMEHAAHTChKI TOJUHH,
HasIBHICTh OJIOKIIOCTIB, HEOOXIAHICTH JO03BOJY [JIsi TPOi3qy, IMYyHKTH 3aIllpaBKH.
IneanbHUM BapiaHTOM BUPILIEHHS MPOOJEMHU € CTBOPEHHS IHTEPAKTUBHOI KapTH 3
iH(hOopMaIi€r0 Mpo BUILE MeperiueHi (akTopH, sika OHOBIIIOETHCS B peaIbHOMY Hacl
[3]. TlepeBizHuK 3MOXKE ONEPATUBHO MPHUUMATH PIIICHHS, BUXOIIYH 3 ICHYFOUUX
pusukiB. [TomiOHI kapTh 3 Aemo MeHIMM (PYHKITIOHAJIIOM BXe po3poOieHi Ha 0asi
NEesAKuX puTelia-koMmanii, Takux sk «Ciabnoy, «Do33i-Oyny, «Eninentp K» ta iH.
Meronom 300py iHbOpMaIli 3 BIIKPUTHUX JDKEpPENT Ha TaKUX KapTax IO3HA4YeHI
3pyiTHOBaH1 Ta MOTEHIIMHO HEOE3MeYH1 MICIIS.

Boenni i Takok 3HAYHOIO MIpOIO0 BIUIMHYJIM Ha 30BHIIIHbOCKOHOMIYHY
HisUbHICTh YKpainu. Yepe3 BHCOKUN piBeHb HEOE3MEKH HEMOXKIJIMBO 31HCHIOBATU
JOCTAaBKY BaHTa)XiB MOPEM Ta JITaKaMH, 3aJIMIIAIOTHCS JIMIIE CYyXONYTHUNH KOPJIOH 1
noptu Pymynii ta kpain bantii. Mopcbka Toprieis 3aiimMana ABl TpeTi BiA yciei
30BHIIIHBOI TOPTriBII KpaiHi, 1 Temep MepeBI3HUKAM JOBOAMTHCS IIyKaTH
aJbTEPHATHUBHI CIIOCOOU JOCTABKH, SIKI € JOBIIUMHU Ta MOTPEOYIOTh 3HAYHUX BUTpAT.
Tak, Hampukiaa, padimie crnoiaydyeHHs YkpaiHu 3 KazaxcTaHoM MNpoxXoawiio uepes
Mope abo TpaH3UTOM 4Yepe3 pocito, a 3apa3 oOWABa BapiaHTH HE MPAIlOIOTh. 3a
HOBMM MapIIpyTOM BaHTaX MpAMYye 10 aepornopTy B Kazaxcrani, mepenpapisieTbes
mitakoMm 10 BapmiaBu Ta Bxke 3 BapiiaBu aBTOMOOIIRHHUM TPAHCIIOPTOM NPSIMYyE B
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VYkpainy. BapTicTe q0ocTaBKM B HOBHMX YMOBax 3pocia Ouiblie, HiXk BTpuyi. Bapto
3a3HQYUTH, IO HAaBITh INICJIA 3aKIHYEHHS BIMHHM HE BIACTHCS IIBUJKO BIIHOBUTH
MOPCHKE CITOJIYYCHHS, aJK€ ICHYE€ BEIMKUN pU3WK MiHyBaHHS. Ha 3HENIKOIKEHHS
Hebe3neK 3Haqo0uThes Bif 1 A0 3 MicsIiB.

Hapasi icaye mpoOsiema 30yTy arponpoayKirii, BiJl sIKOi CTpakIae HE JIUIIE
Hamra kpaiHa. MixHapokHa mpaBo3axucHa opranizamis Human Rights Watch
norepekae, mo B AepxkaBax A3sii Ta AQpUKK MOKIUBUHN TOJNOJ 3 MPUYMH HECTaul
MocTayaHHs MPOJOBOJILCTBA [2]. B cBoro uepry VkpaiHa BUpPOIIy€e 3HAYHO OiJIBIIE,
HIK MOK€ CIOKUTU Ha BHYTPIIIHBOMY PUHKY. 3a ganumu HarioHanbHO1 akanemii
arpapHux Hayk 3a 2021 pik 4acTka MpoJiaXy arponpoAyKIilii Ha 30BHIIIHI PUHKHU
ctaHoBmia 41% BiJ 3araJIbHOTO €KCHOPTY. YPsJ Ta Tpeiaepu CIpsSMOBYIOTh 3HAYHI
CWJIM Ha TIOIIYK HOBUX aJbTEPHATUBHUX MapHipyTiB. OAuH 13 c10c00iB pO3B’sI3aHHSA
i€l TpoOJieMH € 3alli3HUYHE CIIOJIYYEHHS, MPIOPUTETOM SIKOTO TEpIl 3a BCE €
€BaKyallii JIIoJie, a B JIpyry uepry — arpapHuii cexktop. Po3polOnsitoThbCs HOBI
MapuIpyTH PyXy BAaHTAXKHHUX TOTSTIB, Ta BXKE Mpaloe 12 TepMiHaliB i epeBaIKu
3epHa Ha kopjnoHi 3 [lonbiieto, Pymyniero, MonnoBoro Tta CnoBayunHoto. [Ipote,
BAPTO 3a3HAYMTH, 110 TAKUM IUIAX € B JECITKM pa3iB MOBUIbHIIIMN, HIX BHBI3
MOPCHKHAM TPAHCTIOPTOM.

Bupimennss mpoOsieM, 10 BUHUKAIOTh 3apa3 B YIPABIIHHI JaHIIOTaMHU
MOCTa4aHb, )KUTTEBO BAXKIIMBE MUTAHHS T GYHKITIOHYBAHHS HaIoi AepxkaBu. BiitHa
BHECJIa KOPEKTUBH B 3BUYHUI CIIOCIO KUTTS, OyJIO 3pyITHOBAHO 3B'A3KH MIX JIFOJIbMH,
MK O13HECOM, a €KOHOMIKa 3a3Haja 3HauyHux 30uTkiB. [Ipore, He yac BmagaT y
BiJ{yaii, Hallla TOJIOBHA 3aJladya Ha ChOTOJHI — MPUCTOCYBATHCS JO HOBUX YMOB Ta
MPOKJIACTA HOBI MapIIPyTH 3 METOIO BIIHOBJICHHSI BTPAYCHHUX 3B'SI3KIB.
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AHAJII3 BUTPAT HA PEMOHT TEXHIKN AI'PAPHUMX IIIAITPUEMCTB

A. B. Hosuubkuii, K.m.H., 00u.
Hayionanvnuti ynisepcumem 6iopecypcis i npupoookopucmyseanus Ykpainu,
m. Kuis, YVxpaina

EdextuBHiCT poOOTH Ta MIABHUINCHHS HAIIMHOCTI CLIBCHKOTOCIIOAAPCHKOL
TEXHIKM MOXXHAa 3a0€3MeUuTH  3aBASKKM  peajizamii CHUCTEeMH TEXHIYHOIO
obcnyroByBanHa 1 pemonty (CTOP) B mnepeanponaxHuii, rapaHTiiHuil Ta
nicasrapanTiiinuii nepioau. Busuenns indopmartii [epkaBHoi ciyk0u CTaTUCTUKH
VYkpainu mokasye, M0 CUIbChbKE TOCHOJAPCTBO HAIIOI JEpKaBU, OCOOJIMBO OKpeMi
HOTr0 CEeKTOpH, BKIIOYAIOUYHM MaTeplajJbHO-TEXHIYHE 3a0€3Me€UYEeHHs, MNOTPEOYIOTh
TEXHIYHOTO 1 TEXHOJIOTIYHOTO YAOCKOHAIEHHS [3].

B ocranHi poku B arpapHiil cdepi crocTepiraerbcs 3HaYHE CKOPOYECHHS
TEXHIKU. SIK MoKa3ye aHami3 JITepaTypHUX JKEpes, B MAIIMHHO-TPAKTOPHOMY HapKy
3HAYHY YaCTKy CKJIaJaloTh (DI3UYHO 3HOIIEHI 1 MOpaJbHO 3acTapiii MalllMHU Ta
oOnagHanHs [1-3]. Ha ¢oHl ckopodeHHS BHpPOOHMIITBA 1 MPOJAXIB BITYU3ZHSIHOI
CUIBCHKOTOCTIOAPCHKOT TEXHIKM 1HTEHCHUBHO 3POCTA€ IMIIOPT 3apyOlKHUX aHAJOTIB
[4].

PeMOHT cinbchKOrocrnoaapchbkoi TEXHIKH B 3HAYHIA Mipi 3aJI€KUTh Bij I1JIOTO
psAoy TPUYUH, BKIIOYAIOYM YMOBH, M0 JEKJIAPYIOTh 3aBOAU-BUPOOHUKH 1
3a0e3neuyroTh criokuBaul [3, 6]. s dopMyBaHHS HUBLII30BAaHUX BITHOCHH MIXK
BUPOOHUKAMH Ta CIIO)KHMBA4YaMH TEXHIKM HEOOXIJIHO BpaxOBYBaTH BIJIIOBIJIHI
HOPMATHUBHI aKTH, [0 PErIaMeHTYIOTh iX [OPUAMYHY Ta MaTepilajabHy
BIIMOBIAQIBHICTh. SK MOKa3ye aHali3 JOCHIKEHb CTaHy MaTepialiIbHO-TEXHIYHOTO
3a0€3MeUYeHHS] arpapHoi Tally3i, 103a YBaroko BITYM3HSHUX BYCHHX 3aJIUIIHIIHCH
MUTaHHS aHali3y Ta CHUHTE3y CTpaTerii 3a0e3ledeHHs] Mpane3JaTHOCTI MalllWH Ta
BUTpPAT Ha PEMOHT CLIbCHKOTOCIIOAAPCHKOT TEXHIKH.

Mertoto MPECTABICHOI pobotu € M1JIBUIIICHH1 HaJIIHHOCTI
CLITbCBKOTOCIIOJIAPCHKOI TEXHIKM B CHUCTEM1 1HHOBAIIMHUX MPOIECIB JOCIIKEHHS
3aTpaTr MIATPUMAHHS MPALE3JaTHOCTI Ta MOKpauleHHs (QYHKLIIOHYBAaHHA PEMOHTHOI
CITYyKO0H.

BpaxoByroun mupoke KOJO MHUTaHb, 110 BUHUKAIOTH B MPOIECI MPOBEICHHS
JOCIIKEHb, BUXOMISYM 3 aHANI3y Ta CHUHTE3Yy iH(opMalii moja0 ePeKTUBHOCTI
MIITPUMAaHHS TPAIE3IaTHOCTI Ta 3a0e3neUeHHs HaIIMHOCTI CLUIbChKOT'OCTIONaPChKOT
TEXHIKH, peaiii BKa3yloTh Ha Te, [0 PUHOK CUTbCHKOTOCIIOIAPCHKOI TEXHIKM B HAIIIIN
JIep’KaBl  3QJMINAETHCS OJHUM 3 HaWOLIBIN TEpPCHeKTHMBHUX y CBITI [3, 4].
Biamivaerbest mocTiiHE 3pOCTAaHHS MOMUTY Ha CLIBCHKOTOCHOJAPCHKI MAIlMHU Ta
o0JialHaHHS, a 11 MPUBEPTAE 10 YKpaiHU 3HAYHY KIJIbKICTh 1HBECTOPIB Ta 1HO3EMHUX
BUpPOOHUKIB. B 3a3HaueHMX yMOBax HEe MOXHA HE 3BEPHYTH yBary Ha CTaH peami3artii
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CTOP. OcobnuBe wMiclle B OCTaHHI JECATWIITTS 3aliMalOTh IPOIIECH CBITOBOI
ro0anizalii, sSKi peami3yloThCs B CUIBCHKOTOCIOAAPCHKOMY MaIIMHOOYTyBaHHI
[IIXOM KOHCOJIIaIlli raimy3i Ta pOpMyBaHHI KITBKOX JECSATKIB BEIMKUX Ta OaraTbox
MaJiX MIKHApOJHUX KOMITaHIA HA pUHKY TeXHIKH [4].

HamMu mpoBeneHO MOCTIDKEHHS JUHAMIKM BHUTpPAT KOIITIB HAa PEMOHT
CLIbCHKOTOCTIOAAPCHKOI TEXHIKH, 1[0 OyTu OTpUMaHi 3a pe3yibTaTaMd BHUBUYCHHS
iHbopMariiHuX mxepen JlepxaBHoi ciry:xOu cratuctuku Ykpainu [8]. Ctanom Ha 1
ciuast 2020 poky, BUTpaTH Ha PEMOHT CUIBCHKOTOCHOJAPCHKOI TEXHIKM CKIIAIH
2127,5 maH. TpH. 3 aHani3y iHdopmaliiiHux mprepen Jlep:kaBHOI ciy>KOU CTaTUCTUKH
VYKpaiHu BCTaHOBJIEHO, 110 BUTPATH HAa PEMOHT CLILCHKOTOCHOJAPCHKOI TEXHIKHU 3a
00JIacTSIMU 3MIHIOIOTBCS B IIMPOKUX Mexkax: Bif 11,47 muH. rpH. B UepHiBelbKii
obmacti mo 279,55 muH. rpH. B KuiBcekiit oOmacti. OpHi€o 3 TpPUYHH, IO
BU3HAYAIOTh 3HAYHE PO3CIIOBaHHS BUTPAT € HASBHICTh Yy 3a3HAYEHUX O00JACTSIX
3eMellb  CLIBCHKOTOCTIOJAPChKOTO  NpPU3HAYEHHS,  BIAMOBIAHOTO  MAaIlIMHHO-
TpakTOpHOro Tmapky. I[IpoBeneHO MOCHIPKEHHS BUTPATU KOIITIB HAa PEMOHT
CLIBCHKOIOCTIOAPCHKOT TEXHIKH B arpapHux mianpueMctsax KuiBmmuu 3a 2019 pik,
K1 OTPUMAaHI 32 Pe3yJIbTaTaAMH aHal13y CTATUCTUYHUX AaHUX ['0JIOBHOTO ynpaBIliHHS
cratucti y KuiBcbkiii o6sacrti [8]. Byso BCcTaHOBJIEHO, IO 3BITH B SIKUX B1JI0OpakeH1
BUTPATU KOLITIB HA PEMOHT CLILCHKOIOCIOAAPCHKOT TEXHIKM nojanu 189 arpapHux
nianpueMcTBa KuiBcbkoi 00sacTi, Ciaijf BIAMITUTH 3HAYHE PO3CIFOBAHHS MOKA3HUKIB.
3 anHami3y CTaTUCTUYHMX JlaHWX, arpapHi MIANPUEMCTBA 00yacTi OylH YMOBHO
PO3IOIICHI Ha TP XapakTepHi rpanaiii: I rpamamis — 42 nmianpuemcta; Il rpamaris
— 101 mianpuemctBo; III rpamamiss — 43 mianpuemctBa. JlocmimkeHHIMU OyI0
BCTAHOBJICHO, II0 BUTPATH KOIITIB HAa PEMOHT CLILCHKOTOCIOJAPCHKOI TEXHIKH Yy
KuiBcbkiit 00macTi poO3CIIOIOTHCS B 3HAUHMX Mexax — Big 1,726 TuC. TpH. 10
44866,29 tuc. rpH. PesynapTaTn 0OpoOKHM CTaTHCTHYHOI 1H(MOpMAIlT PO TUHAMIKY
BUTPAaT Ha PEMOHT CUIBCHKOTOCIOAAPCHKOI TEXHIKM arpapHUX MiANPUEMCTB
KwuiBcbkoi oOmacTi npeacTasieHi B Tabaumi 1 Ha mpuknami I rpagarii.

Ta6mungs 1
Pe3ynpTaTti 00poOKHM CTaTUCTUYHOI 1H(OpMAIli PO JUHAMIKY BUTPAT HA PEMOHT
CLIILCHKOTOCTIOIAPChKOT TeXHiKU mianpueMcTB KuiBcbkoi o6macti (I rpagartis)

HasBa nokasHuka I rpaparis
KiJIbKICTh CIITBCHKOTOCTIONAPCHKUX MIAMPUEMCTB 42
Mexi po3CitOBaHHS BUTIAJKOBOT BEJTUYHHH 1,72 tuc. rpH. - 95,0 TuC. TpH.
Cepenne 3HaYCHHS BUMAKOBO1 BEJIMUMHU 25,6 THC. TpH.
CepenHe KBaJpaTUYHE BIIXUJICHHS BUIIAIKOBOI
BEJINYMHU 12,9 Tuc. rpH.
Koedirient Bapiartii 0,55
TeopeTnyHuil 3aKOH PO3MOALTY 3aKOH po3nofiny BeitOyma-

I'Henenko
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JlocnikeHHsIMA BCTaHOBJIEHO, 110 10 | rpagamii BXxoauTh 42 arpapHux
niIpueMCTBa. 3a pe3ysibTaraMu 00poOKH cTaTUCTUYHOI 1HGopmarlii | rpanaiii 6yso
BCTAHOBJIEHO, 110 MEXI1 PO3CIFOBaHHS BUMAJAKOBOT BEJIMUYMHU CKJIa1at0Th Bia 1,72 THC.
rpH. 10 95,0 THC. I'pH.; cepelHE 3HAYEHHS BUMAJKOBOI CTAaHOBUTH — 25,6 THC. I'PH.;
cepeqHe KBaJpaTHyHE BiAXWwieHHA — 12,9 tuc. rpH., koedimient Bapiamii — 0,55;
TEOPETUYHMI 3aKOH PO3MOLTY — 3aKOH po3noairy Beibyma-I 'HegeHko.

Peanizarist oTpuMaHuXx pe3yabTaTiB Ta METOIUKH JTOCHIKEHHS CTATUCTUIHOTO
aHaII3y 3aTpaT Ha PEMOHT CLIbCHKOTOCITOAPCHKOT TEXHIKM MOKJIUBI JIUIIIEC:

- 32 YMOBH BpaxyBaHHI BIUTMBY €KCILTyaTallliHUX (PaKTOPiB HA TEXHIYHUMN CTaH
CLTBCHKOTOCTIONAPCHKOT TEXHIKH [5];

- 32 BUKOPUCTAaHHS MOHITOPUHTY TEXHIYHOTO CTaHy CLIbCHKOTOCTIOAAPCHKOI
TEXHIKHU 32 KEPIBHUMH MaTepiajaMu Ha ii eKcrutyaTaltito [7];

- 32 YMOBHM BpaxyBaHHS TEXHIYHOI OI[IHKA CIOXXHMBUUX SKOCTEH
CLIIBCBKOTOCIIOIAPCHKOT TEXHIKHU [6].

[IpencraBieni JOCHIIKEHHSI CHpPSIMOBaHI Ha 3a0€3MEUeHHS Mpale3JaTHOCTI
CLIIBCHKOTOCTIONIAPCHKOT TEXHIKM HAa OCHOBI aHANI3y Ta CHHTE3y BUTpPAT Ha PEMOHT,
MaloTh BKJIMBE HAYKOBE 1 MPAKTUYHE 3HAUCHHS.

Crnucok nitepaTypu
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excruryataiito. Machinery & Energetics. Journal of Rural Production Research.
Kyiv. Ukraine. 2021. Vol. 12, No 4. P. 85-93.
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YK 631:86:631.17
JEL Classification Q 01; D 24; P 42

ESTIMATION OF GRAIN LOSSES USING SAMPLERS IN THE FORM OF
RUBBER MATS

I. M. Nychay
National University of Life and Environmental Sciences of Ukraine, Kyiv, Ukraine

Harvesting is the busiest part of the growing season. It requires maximum
coherence and organization of almost the entire staff of the agricultural enterprise, as
well as the full and most efficient use of available equipment. Indeed, during the
harvesting campaign, the main goal is to harvest the entire crop in a short time with
minimal losses.

Each day of delay in harvesting already ripe winter wheat results in a loss of 50
kg/ha of grain. If the plants are left standing for more than 10 days, then the yield is
already reduced by five or more centners per hectare. Grain losses are usually
associated with three factors: physiological, mechanical and disturbances in the
operation of harvesting machines, transportation and refinement of raw materials at
currents. The latter is considered the most common.

The correct selection of the timing and methods of harvesting, cutting height,
good adjustment of individual units of harvesting machines, the choice of the most
favorable operating modes depending on the condition of the crops can minimize
crop losses. Any violation in technology leads to increased losses. The result of the
poor performance of combines and their adjustment, which must be carried out before
the start of each harvesting campaign, is ears that are not cut or picked up from the
windrows, incomplete threshing and crushing of raw materials, as well as the
presence of grain in the chaff.A standardized method for determining grain losses
involves the use of special rubber samplers and is usually recommended for use in
assessing the quality of work of combine harvesters, as well as for choosing the
optimal adjustments and modes of operation of these machines. At the same time, the
placement of trays not only reduces the duration of the procedure for assessing grain
losses by harvesting equipment, but also allows you to calculate losses behind the
header, thresher and, in general, along the width of the combine aisle with sufficient
accuracy. The samplers used in this method are a rectangular container with a certain
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size, open at the top: height 50 mm, width 100 mm, length 500 mm. The side walls
are interconnected by partitions in order to maintain the straightness of the structure.
To determine the loss of grain, the trays are installed in the aisles of the grain stand
along the width of the harvester. Usually, when testing a grain harvester, 12 samplers
are placed: six pieces at an equal distance from each other behind the thresher and six
structures, three on each side - under the header, in three repetitions. After the
machinery passes the line of rubber trays, their contents are poured into separate
containers with labels, and with the help of air-sieve devices, grain is separated from
straw fragments and chaff, raw materials are analyzed, losses are classified and

weighed.

.-
< -&%‘ ¥y )

e SN~
rubber tray installed in the aisle of a grain stand.

Table 1
Loss of grain behind the combine at a speed of 3 km/h
Sampler Loss of grain in samplers
number g g/m? g g/m?
1 0.86 1.72 0.055 1.01
2 0.33 0.66 0.045 0.9
3 0.51 1.02 0.25 5
4 3.32 6.64 0.795 15.9
5 6.78 13.56 0.66 13.2
6 5.11 10.22 0.23 4.6
7 1.43 2.86 0.185 3.7
8 0.52 1.04 0 0
9 0.64 1.28 — —
Average, g 2.18 4.333 0.278 9.5
Standard 2.363 4,727 0.294 5.886
deviation, = g
The coefficient 109.081 109.081 106.051 106.051
of variation, %

The method for assessing losses, proposed by the scientists of VVolgograd State
Agrarian University, consists in using special rubber mats 750 x 750 mm in size, and
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in order to lay them close to each other along the width of the aisle of the combine, it
IS necessary to remove the plants to the width of the harvester. The use of this
technique does not allow taking samples separately behind the chopper, threshing and
separating device or header, since these mats receive losses from all the working
bodies of the combine at once.

For a comparative assessment of the two methods of sampling, the trays were
placed in the grain stand before the passage of the combine. During the test, it was
possible to establish that at a harvesting machine operating speed of 3 km/h, the
values of the quality of loss distribution in both options along the header aisle width
were quite close — the coefficients of variation were 106 percent for the standardized
method and 109 percent for the second method. In the swath laying mode, a
comparison of loss estimates with rubber samplers placed close to each other along
the width of the swath and pallets also showed almost equal indicators of the uneven
distribution of losses, provided that the first trays were installed in width no more
than every 37 cm.

The main difference between the two methods was that for each repetition in
the variant using rubber mats, it was necessary to remove plants over the entire width
of the header, while in the standardized method, samplers can be installed in every
second row spacing with a width of 15 cm. Thus, due to the labor and resource-
intensive method, which involves the use of rubber mats when assessing losses,
taking into account the tendency to increase the power of combine harvesters and the
width of the used headers, the most relevant is the use of a less labor-intensive and
resource-intensive standardized method with samplers.

YK 631.3-049.32
JEL Classification Q 01; D 24; P 42

3AT'AJIBHI TEXHIYHI BUMOI'M 10 TOYHOCTI TEOMETPUYHUX
ITAPAMETPIB BJIOK-KAPTEPIB

0. M. Bucmpuii
A. B. HosuubKuii, K.m.H., 00y.
0. 0. /Iyoposina
B. M. Acincokuii
Hayionanvruii ynieepcumem diopecypcis i npupoookopucmyeanus Yxpaiuu,
M. Kuis, Yxpaina

BaxxnmBoro cknamoBoro 3abe3neueHHs e(eKTUBHOCTI pOOOTH Ta HAMIMHOCTI
JBUTYHIB BHYTPIHBOTO 3ropaHHs (/IB3) MOOIIBPHMX EHEepPreTMYHUx 3acobiB €
dbopmyBaHHS sIKOCTI peMOHTY [ 1-3].
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Bumoru 10 TOYHOCTI reoMeTpuyHUXx mnapameTpiB OyiokiB JIB3 dbopmytoTbes

IIpU po3poOIll Ta MOBHMHHI 3a0e3MedyBaTUCS BIAMOBIAHUM TEXHOJIOTIYHUM DPIBHEM

npu peMoHTi (Tabdin. 1) [2, 4, 5]. CyyacHi TeXHOJIOTIi Ta yMOBH BHPOOHUIITBA JAAFOTh

MO>KJIMBICTh HaJlaBaTH rapaHTOBaHI TepMiHU ekcrutyaTallii JIB3 Oinibiie m’ ST poKiB
[2, 3].

Taomung 1

TexHiYyH1 BUMOTH NpH KalliTaIbHOMY PEMOHTI JBUTYHIB (OJ0K-KapTepiB)
CMJI-60, sIM3-236, J1-240

Po3mipu (MM), tomycTumi B 3’ €IHaHHI 3
- JETATSIMU
BusnavanbsHi napamerpu [0 Gy B
Houmu
eKcIuTyaTarii
1 2 3
1. BuTTsa OTBOpPIB CEpEHIX OIOP
BIJIHOCHO KpaitHiX
KOJIIHYaCTOTO BaJsia 0,04
PO3MOIUTHHOTO Bajia 0,04
2. 3HoC, BiAXWUIM (POPMHU MTOBEPXOHB OBanpHICTB, 98,04
OTBOPIB IiJ BKJIAJIUII KOPIHHUX KOHYCHICTb HE 0,02
T IIITAITHUKIB. outeire 0,015
3. 3HOC MOBEPXOHb OTBOPIB MiJl
HMIMIKKA PO3MOALTFYOTO Bajia
TPETiit 60,12 60,14
IpyTui 59,12 59,14
TICPIITHIA 58,12 58,14
4. 3HOC TTOBEPXOHBb OTBOPIB I 34,20 34,22
IITOBXaYl
5 BigxuieHHS Bl IDIOMIMHHOCTI (ITo Bciit moBxkwuni) | 0,15
MOBEPXOHb. MpUJSATaHHS TONOBOK | (Ha mosxkuui 100 | 0,04
ITATIHIPIB MM)
6. 'mubuHa BUTOYKH TOPIIEBOT 12.05 12.09
MOBEPXHI MiJT OYPT T'JIb3H
7. HenapanenbHICTh MOBEPXHI MiA
OypT ruib3u MWIHAPIB 0 BEpXHbOi | B Mexkax oIHOro psny Tiib3 HE OijbIe
0a30BoOI1 IUIOLINHA OJIOKa 0,05
8. HenapasienpHICTh OCEil OTBOPIB
OMOp KOJIHYACTOTO 1 PO3MOILIILHOTO 0,05
BaJIiB
9. HemapanenbHICTh TOPIEBOT
MOBEPXHI MMiJ1 OyPT TUI3H IITIHJIPIB 0,05
JI0 BEPXHBO1 IMTPUBAJIOYHO] TUIOIIUHUA

[TpumiTka: npuBeAEHI AaHi CIPaBEAIUBI s BKa3aHUX MOAM(DiKalii ABUTYHIB.
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[TpakTyHUi 10CBiA CBIAUUTH, 10 JIB3 3a mepioa iX BUKOPUCTAHHS MOXYTh
OPOXOJUTU 2-3 CKIIAJHUX PEMOHTH B 30BCIM IHIIHUX TEXHOJIOTTYHHUX yMOBax. Tomy
3QMIIAETBCS  AKTyaIbHUM TIUTAHHS 10 3a0€3MEUeHHI0 SIKOCTI iX PEMOHTY
HaOmmKeHoi 10 BupoOHmKa. [Ipu aHamizi peMOHTHMX TEXHOJIOTiIH CTa€ OYEBUIHUM
MATAaHHSA PO HE 3aJI0BUTbHE METPOJIOTIUHE 3a0e3TMeUeHHs, 0COOIUBO TIPH OIlIHITI
TEXHIYHOTO CTaHy AT CKJIAJHOI KOHCTPYKIII IO TEOMETPUYHUM IapamMeTpam.
[leBHMIT Tepenmik TEOMETPUYHHX IMapaMeTpiB  HE MOXJIHBO KOHTPOJIIOBATH
yHiBepcanbHUMHU 3acobamu. CydacHe pPEMOHTHE BHUPOOHUIITBO TIOTpeOye He
CTaHJAAPTHUX KOHTPOJbHO-BUMIPIOBAIBHUX MPUCTOCYBaHb, OCOOJIMBO MPHU PEMOHTI
JIBUT'YHIB.

CraHgapTHUMU 1 HE CTaHIAPTHUMU 3ac00aMU BUMIPIOBAHHS, OI[IHIOETHCSI CTaH
TCOMETPUYHUX TapamMeTpiB OJIOK-KapTepiB, 10 XapaKTEPU3YIOTh TOYHICTh PO3MIPIB,
dbopMH Ta B3aEMHOTO pO3TallyBaHHS iX 0a30BHX, TEXHOJOTIYHUX MOBEPXOHb. [Ipu
OI[IHI[I TOYHOCTI B3a€EMHOTO PO3TAlllyBaHHS T€OMETPUYHUX MapaMeTpiB MalOTh BIUIMB
BIIXWIHM (POPMU, 3HAYEHHS SIKUX TOBUHHO BPaXxOBYBATUCS B KIHIIEBUX PE3yJibTaTaXx.

[Ipu owiHI TEXHIYHOTO cTaHy OyIoK-KapTepiB JIB3 HE0oOX1HO KOHTPOIIOBATH:

- CIIIBBICHICTh OTBOPIB CEPEIHIX OMOP KOJIIHYACTOrO BaJjia BIIHOCHO KpailHIX;

- CITIBBICHICTh CEPEIHIX OTBOPIB OMOP PO3MOIIILHOTO Baja BITHOCHO KPaiHiX;

- HemapaJelbHICTh OCEH OTBOPIB KOPIHHHUX OMOP KOJIHYACTOTO 1 THI3A
PO3IMOUTBYOTO BaJIiB;

- HenapaJeabHICTh MOBEPXHI M OypT r'UIb3H LMIIHAPIB 10 OC1 KOPIHHUX OIOP
KOJIIHYACTOIO Baja;

- HemapaJeJbHICTh IUIOMMHUA MiA OypT TUIB3W IWIMHIAPIB 10 BEPXHBOI
IPUIATa0uol MIOMMHU  (TICAST  KOHTPOJIIO TJIMOMHU 1 HE IUIONMHHOCTI
TEXHOJIOT1YHOT TTOBEPXHI BUTOUYKH).

- HENEePIEeHIUKYISPHICTh TOPIIB 3aJHbOI KOPIHHOT Omopu (TMpUBATOYHOL
TJIOIIMHM) JIO OC1 KOJIIHYACTOTO BaJia;

[Tpu oIiHIII TOYHOCTI PO3MIPIB 1 BIAXUIIB (OPMU TEXHOJOTTYHUX MOBEPXOHB
OIOK-KapTepa KOHTPOIIOIOTHCS

- laMeTpHU, OBAJIBHICTh 1 KOHYCHICTh OTBOPIB KOPIHHUX OINOP KOJIHYACTOTIO 1
PO3MOAUIBHOIO BaJliB, & TAKOX OTBOPIB 1]l IITOBXaYi;

- IIaMETPH 1 OBAJIbHICTH OTBOPIB M1 BEPXHI 1 HUKHI MOSICKU T'1JIb3

- IIMOMHA BUTOYKH MiJ1 OYPT T'JIb3H Ta il HE MUIOIMIMHHICTB;

- HETUIOLIMHHICTh TPUBAJIOYHUX MTOBEPXOHb 111 TOJIOBKHU ITUIIMH/IPIB;

- po3Mip Masa B OJIOI 1 KPUILOK MiJl yCTAaHOBKY B OJIOK.
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METO/J CTPYKTYPHUX CXEM OIIHKH HAJIMHOCTI
I'IJIPOCUCTEMHU 3EPHO3BUPAJILHUX KOMBAMHIB

/. B. 3a00posicniok
Hayionanvruii ynisepcumem biopecypcis i npupoookopucmysamus Ykpainu,
m. Kuis, Yxpaina

[Ipu po3paxyHKy HAJIWHOCTI MPUBOAY IOIUIBHO MPEACTABIATH HOTO SK
CHUCTEMY €JIEMEHTIB, JIJIs KX B1AOMI a00 MOXKHA BU3HAYUTH MOKA3HUKU HAIMHOCTI
[1, 2]. Po3noxin nmpuBoay Ha €IEMEHTH 1 BIUIMB BiJMOB €JICMCHTIB Ha HAJIIHHICTDH
MPUBOAY  BIAOOPaXAIOThCA  CTPYKTYPHHMMHM  CXeMaMu  HaJldHOCTI.  Meroa
CTPYKTYPHUX CXE€M 3aCTOCOBYIOTH IJisi PO3paxyHKy HAIIMHOCTI SIK MMOBIPHOCTI
panToBUX BIJIMOB 3a YMOBH, ILIO BCl €JIEMEHTH MPUBOAY € OJHOBIIMOBHI (TOOTO B
€JIEMEHTaX HeMOXKJIMBI Pi3HI BIAMOBU OJHOYACHO) 1 BI/IMOBH €JIEMEHTIB HE3aJICKHI.

OCHOBOIO CTPYKTYpHOi CXEMH € YyMOBHE 300paKCHHS TOCTIJOBHUX 1
napajiebHUX 3'€IHaHb E€JIEMEHTIB, M0 BHUPAXaloTh MOJIi Oe3BIAMOBHOCTI iX mii.
[TocmimoBHUM BBa)Ka€ThCA 3'€THAHHS €JIEMEHTIB, IIPU SKOMY BIIMOBA X04a O OJHOTO
3 HUX MPU3BOJIUTH O BIAMOBU MpUBOAY. llapamenbHUM Ha3WBAETHCS 3'€THAHHS
€JIEMEHTIB B TPHUBOJI, MPU SIKOMY BIiJIMOBA TPHBOAY HACTA€ TUIBKUA TOJI, KOJIU
B1IMOBJISITH BC1 €JIEMEHTH.

Tun 3'enHaHHS €JIEMEHTIB B CTPYKTYPHIM CXeMi 3aJI€KUTh BiJ] BIUIUBY OKPEMUX
€JIEMEHTIB Ha Tpale3JaTHICTh MPUBOLY 1 HE 3aBXKAU 30Ira€ThCs 3 MOHTaXHUM
3'€ JTHAHHSIM.
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VY pasi mocnioBHOIO MOHTQXXKHOTO 3'€HAHHS (IIBTPIB CTPYKTypHA CXeMa B
3QJIEKHOCTI BiJ TUITY BIZIMOBH MOKe OyTH SIK TTapajesibHOO, TaK 1 MOCIIIOBHOIO.

[Ipu mnocaimoBHOMY MOHTaXi (IIBTPIB Mpare3fgaTHICTh TIAPOMPOBOIY
MOPYIIYETHCS MPU PO3PHUBI CITKH B 000X (ibTpax ab0 3aCMIYCHHI CITKA B OJHOMY
¢inbTpi. [Ipu po3puBi CITKM B OAHOMY SIKOMYCh (DUIBTpP1 pilUHA OYHUIIAETHCS, TOMY
CTPYKTYpHA cXeMa MPEeACTABIAETHCS MapaieIbHUM 3'€THAHHSIM.

[Ipu 3acmivueHHi OAHOTO 3 (IIBTPIB MOCHITOBHOTO MOHTXYy TiIpOCHUCTEMA
CTa€ HEMpale3daTHOK, a CTPYKTypHA CXeMa TMPEeACTABISIEThCS TOCIITOBHUM
3'€THAHHSIM.

[Ipu napanenbHOMY MOHTaXHOMY 3'€IHAHHI CTPYKTYpHI CXEMHU 3'€THAHHS
eleMeHTIB ((IBTPIB) MPOTUIICHKH] PO3IIITHYTHM.

Cucrema nociiIOBHOTO 3'€IHAHHS 0€3B1IMOBHA TIJILKH B TOMY BUMAJIKY, KOJIH
0€e3BIIMOBHI BCl €JIEMEHTH, ITOYMHAIOYH 3 [-TO 0 N-TO. ﬁMOBipHiCTL 0€e3B1IMOBHOI
poOOTH TMOCIHIIOBHOTO 3'€IHAHHS E€JIEMEHTIB, BIAMOBIAHO JI0 TEOPEMH MHOKECHHS
BUITAJIKOBHX TOJI1H, TOPIBHIOE JOOYTKY MMOBIPHOCTEH MOSIBU BCIX TOJIIM:

n
P= 1_[ P;, (1)
i=1
ne P; — BBP i-ro enmementy.

CucrteMa mapajielbHOrO 3'€elHaHHS O€3B1JIMOBHA, SKIIO OE3BIIMOBHI 00MBa
ejleMeHTH abo xo4a O OJMH 3 HHMX. 3T1IHO 3 TEOPEMOIO JOJaBaHHS WMOBIPHOCTEH,
BbP cucremu P = P; + P, — P, P;.

Sxio #MOBIpHICTH 0€3BIAMOBHOI pOOOTH €JIEMEHTIB OJHakoBI P, = P, = P;,
T0 P = 2P; — P/,

SIKIIO CTPYKTYpHA CXeMa CKJIAJaeThes 3 K mapajiebHUX JaHIIOTIB, B KOXKHIN 3
SAKUX 1 €JIEMEHTIB, TO UMOBIPHICTh 0€3BIIMOBHOI pOOOTH CUCTEMHU:

le—ﬁ(l—ﬁPi). (2)
j=1 j=1

[IpaBUNBHICTE CTPYKTYPHOI CXEMH TMEpPEBIPAETbCA 3TIIHO 3 MPHUHIUIIOM
MPOXOJ/KEHHSI CUTHAJIIB — CUTHAIM TPOXOMASTh TIIBKH IO CIPaBHUM EJIEMEHTax
(eneMeHT, KM BIIMOBHB — CUTHaJ He mporyckae). [Ipu mocnimoBHOMY 3'€THAHHI
€JIEMEHTIB CHUTHAJl 3 BXOJY J0 BUXOJAY MPU BIIMOBI Xoua O OJTHOTO €JIE€MEHTa HE
poxoauTh. [Ipu mapanenpbHOMY 3'€JHAHHI JJIS TPOXO/KCHHS CUTHATY JIOCUTh MaTH
xoua 0 OIHY CIpaBHY T'iJIKa.

B mporeci ekcrutyarailii 1HTEHCHUBHICTh BIJIMOB HE€ 3aJ€XHUTh BiJ Hacy,
CIpaBeIIMBUI €KCIIOHEHTHHH 3aKoH HaaiiHocTi P(t) = exp(—At).

BBP  nocmigoBHOro  3'eqHaHHS N €NEMEHTIB 3 ypaxXyBaHHSIM
€KCIIOHEHITIAJTbHOTO 3aKOHY BU3HAYAETHCS 32 BUPA3OM:

P(O) = exp[— ) At 3

ne A; Ta t; — IHTEHCUBHICTh BIIMOB 1 Yac CIpaBHOT pOOOTH I-TO eJIeMeHTa.
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Tyt Mo)kHa 0auyuTH, 10 HAAIWHICTH CUCTEMH 3 TOCHIJIOBHUM 3'€THAHHSIM
€JIEMEHTIB HIHKYE HAMIMHOCTI HAWMEHII HAAIHHOrO ejxeMeHTa. YuM CKIIaIHIIe
cUcTeMa, TUM HUXK4YE 11 HaIHHICTh IPH 1HIIUX PIBHUX YMOBaX.

MMoBipHicTh Ge3BiIMOBHOI pOGOTU MApaNCIbHOrO 3'€AHAHHS N CIEMEHTIB 3

ypaxyBaHHSAM €KCITOHECHITIATHPHOTO 3aKOHY BU3HAYAETHCS 32 BUPA30OM:
n

P(t) =1— 1_[[1 — exp(=AD)]. (4)
i=1

HagiitHicTs mapanenbHOTO 3'€THAHHS €JIEMEHTIB TpU  OJHAKOBIM  ix
0e3B1IMOBHOCTI BHIIIE, HI’K HAIHHICTh OCJIIOBHOIO 3'€ THAHHA.

Jist  BUCOKOHAQIIMHUX  €IEMEHTIB, Koiau jomyctumo A;t; <1 Ta
exp (—At) =1 — At, ¥#MoBipHICT, O€3BIAMOBHOI pPOOOTH MOXKHA BHM3HAYATH SK
P(t) =1- ?:1 /’liti'

JIist po3paxyHKy HaJIHHOCTI SIK 3aBrOJAHO CKJIAJHOI CHUCTEMH JOCHUTh 3HATU
CKJIAJ] €JIEMEHTIB, X YUCJIO, MOHTaXHE 3'€JHAHHS Ta CTATUCTUYHI XapaKTEPUCTUKU
MMOKA3HUKIB HA1IHOCTI.

JlaHi Mpo CKJTaJ €IeMEHTIB BU3HAYAIOTh 32 MOHTQKHOIO CXEMOI0, CTATHCTHYHI
MOKA3HUKW HAJIMHOCTI €JIEMEHTIB — Ha MiJCTaBl JaHUX EKCIUTyaTallli MOI10HUX
npuBoAiB. PO3paxyHOK MOKa3HUKIB HAAIMHOCTI MO CTPYKTYPHUM CXEMaM JOLIIbHO
MPOBOJUTU MO OJIOKaM 1 BY3JIB HpuBOny. Lle A03Bosisie MOPIBHIOBAaTH BY3JIU IO
HaJIIMHOCT1, BUSIBJIITH CJIa0K1 1 HAMIYATHU NUISXU MiJBUILEHHS HAIIHHOCTI Ha PI3HUX
eTamnax >KUTTEBOTO IUKITY MPUBOTY.

PexomeHny€eThCSl HACTYITHUM MOPSAOK PO3PAXYHKY.

1. ®opMyITIOIOTH MOHATTS BIJIMOBH MPUBOJLY.

2. BynyioTh CTpYKTYpHY cxemy HamiiiHocTi (puc. 1), Ha sKid BKa3yrOTh
TUMYACOBI 1HTEPBAIM POOOTH KOKHOTO €JIEMEHTA.

Sy
S, S, S, Se S
Ss
| | | Ssg
S11
L So — Sio 1 Se =
S12

Puc. 1. CrpykTypHa cxeMa HaIIAHOCTI TIAPONPHUBOIY 3E€pPHO30HUPATHLHOIO
KoMOaiiHa.

3. O0YUCHIOITh KUIBKICHI XapaKTEPUCTUKUA HAIIMHOCTI KOXKHOTO €JIEMEHTA,
POBOJISATH MOPIBHSAHHSA 1 aHAI3.
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4, OOUMCITIOITh KUIBKICHI XapaKTEPUCTUKU HAIIAHOCTI BCHOTO IPUBOIY -
BU3HAYalOTh CyMapHy 1HTEHCHUBHICTbH B1JMOB.

kq ko K
A=anﬂl+2n])lj++ Tliﬂ.l,
i=1 ]:1 =1

yac 0e3BiAMOBHOI pobotu Ty, = 1/A Ta HMOBIPHICTH O€3BIAIMOBHOI POOOTH B

MOMEHT 4acy t.
Crincok nitepatypu

1. Nazarenko I., Mishchuk Y., Mishchuk D., Ruchynskyi M., Rogovskii 1.,
Mikhailova L., Titova L., Berezovyi M., Shatrov R. Determiantion of energy
characteristics of material destruction in the crushing chamber of the vibration
crusher. Eastern-European Journal of Enterprise Technologies. 2021. Vol. 4(7(112).
P. 41-49. https://doi.org/10.15587/1729-4061.2021.239292.

2. Hrynkiv A., Rogovskii 1., Aulin V., Lysenko S., Titova L., Zagurskiy O.,
Kolosok 1. Development of a system for determining the informativeness of the
diagnosing parameters of the cylinder-piston group of the diesel engines in operation.
Eastern-European Journal of Enterprise Technologies. 2020. Vol. 3 (5 (105)).
P. 19-29. doi: 10.15587/1729-4061.2020.206073.

VK 631:86:631.17
JEL Classification Q 01; D 24; P 42

CXEMA CHIJIKYBAHHSI B CI/ICTEMIUBEPHOSBI/IPAJII)HI/Iﬁ
KOMBAUH - KOMBAUHEP - MAUCTEP JIAT'HOCT

. M. Moostcapiscokuii
Hayionanvnuii ynisepcumem biopecypcis i npupoookopucmysanus Ykpairnu,
m. Kuis, Ykpaina

EdeKkTuBHICTh  CLIBCHKOTOCIOAAPCHKOr0 BHUPOOHMIITBA OaraTo B 4OMY
BU3HAYAETHCS CTYNEHEM MeXaHi3alli TEXHOJOTIYHUX OIepalliil 1 TEXHIYHUM PIBHEM
MamuH. 3aco00M MexaHi3allli 30MpaHHsS 3EpHOBUX, COHSIIHMKY, KYKYpYyI3W Ta
IHIINX KYJBTYpP € 3€pHO30UpaTbHUN KOMOAIH, OJIHA 3 HAMOUIBII CKJIAJIHUX MAIIUH B
Cy4aCHOMY CLIbCHKOTOCTIOJIAPCHhKOMY BUPOOHUIITBI. binbiry vactuny, a came 83%,
3epHO30MpabHOI TEXHIKM B YKpaiHi ckiamarots komOaitau John Deere, Class, New
Holland, CnaByTtuu.

VYmpaBiaiHHS TEXHIYHUM CTaHOM MAIlIMH, 30KpeMa, 3epHO30MpaTbHUX
KOMOaiHIB, MOXHa pO3IJISAATH B TPhOX  acmekTax: iHQopMaiiiHOMYy,
iHTeNeKTyallbHOMY 1 ¢i3uunomy (puc. 1). B indopmariiinomy acrmekti me 30ip 1
o0poOKa NaHuWX MPO TEXHIYHUU CTaH MalIMHU. [HQopMalis Mpo TEXHIYHWM CTaH
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MOke OyTH OTpHMMaHa OPTraHOJISITUYHUM METOJ0M, a0 3a JOMOMOTOK TEXHIYHUX
3ac001B JIIarHOCTYBaHHS — BOYJIOBaHUX KOHTPOJIbHO-BUMIPIOBAIIBHUX MpHIaAiB a00
ITaTHE J1arHOCTYBAaHHS, CICIIaIbHUX BUMIPIOBAJILHUX MpUJIaAiB, 1H(popMariiiHo-
BUMIPIOBAIbHUX  JIarHOCTHYHUX  KOMIUICKCiB. [HTEeNmeKTyallbHUH  acleKT —
(dbopMyBaHHS aJITOPUTMY JIarHOCTYBaHHS, aHATI3 iH(QOpMaIlii MPO TEXHIYHUN CTaH 1
OPUMHATTA KEpyH4oro pimeHHs. Y (i3MYHOMY acHeKTi PO3TIISIIA€ThCs peasizallis
KEpYIOUOTO BIUTMBY TEXHIYHOTO CEpBICY, PETYJIIOBAHHS, BKIIOUEHHS DPE3EPBHUX
€JIEMEHTIB.

IHTeneKTyansHuit

IHpopmauiiHniA QiznyHmit

TexHiuHWA cTaH

Puc. 1. Onepatop B koopauHarax: O — omnepatop; T3/] — TexHiuHl 3acobu
niarHoctyBaHHs Tpaguuiiii; IBC — iHgopmamiitHo-BuMiptoBainbHa cucrema; EC —
eKCIIepTHA CUCTEMA.

3abe3nedeHicTh 1 mpodeciiiHuil piBeHb MeXaH13aTOpiB, KEPIBHUKIB BOJIIIB Ta
(daxiBIiB 1HXKEHEPHO-TEXHIYHOI CIYKOU CUIbCHKOTOCTIONAPCHKUX MiANPUEMCTB —
HaWBaXJIUBIII (paKTOpH €(PEKTUBHOTO BUKOPUCTAHHS TEXHIKH 1, HA YKajb, aKTyaJlbHI
npobiemu ramysi. HaiiOinpin kBamidikoBaHi 1 akTUBHI (axiBIll TOKUHYJIN CEJIO 1€ B
JI€B’THOCTI POKM MUHYJIOTO CTOMITTS. B fgaHuil yac cuTyarlisi HE MOJIMIIYETHCS.
YucenbHICTh MEXaHI3aTOPIB HIOPIYHO CKOpouyeThcsl Ha 3—5%. 3HMKYEThCA YacTKa
MEXaH13aTOPiB MEPIIOro 1 IPYroro KiaciB B 3arajbHii iX yncenbHOCTI 1 MeH1e 60%.
Hanxonste B arpapHUX CEKTOpP EKOHOMIKM MOJIOJI JIIOAM HE TUIBKA HE €
npodeciiHUMU MeXaH13aTOpaMH, a i B MepeBaxH1 OUIBIIOCTI ¢a00 MiArOTOBJICHI 1
HE MOXYTh BECTH TEXHOJIOTIYHI TIPOIECH B aJCKBAaTHUX HABKOJHUITHBOMY
CEpeoBHUIlly peKMMax. I3 3arambHOl KUIBKOCTI TPAIIBHUKIB 1HXKEHEPHOI CIYKOU
CLIbCHKOTOCTIOAAPCHKUX MIANPUEMCTB IMpodeciiiny ocBiTy MaoTh 70-75%, Buiry —
Tinbku 30-35%.

B yMoBax BiJICYyTHOCTI IEHTPaJIi30BaHOI CUCTEMU HABUaHHS Ta TMIABUIICHHS
eheKTUBHOCTI KBamidikamii OCHOBHHUM 3acO00M TIATPUMKHA KOMIIETEHTHOCTI
¢axiBIiB, 10 3aWMaIOTHCS TEXHIYHUM OOCIYTOBYBAaHHSIM, € HASBHICThH 1 MOCTIHHE
OHOBJICHHS TEXHIYHOI JOKYMEHTAIli Ha PIBHI OKPEMHX arpapHUX TOCIOAApCTB.
TexHiuHa JOKYMEHTAIlisl B OCHOBHOMY HAJXOJUTh 3 HOBOIO MAIIIMHO, 200 3 HOBUM
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obsagHaHHAM. 3 OIIsIAY Ha crneru@iky NpoBeACHUX poOIT, METOANYHI MOCIOHUKH,
MaplIpyTHI KapTH, KEPIBHUIITBA KOPUCTyBaya, BUKOHAHI Yy BHUIJISAL JPYKOBAHUX
BHUJIaHb MIBUIKO MPHUXOAATh B HEMPHUAATHICTh. [lMM TOSCHIOETBCS HEAOCTATHS
KUIBKICTh HEOOX1THOI TeXHIYHOI JOKYMEHTaii. 3 1HIIoro 60Ky IpyKOBaHI BHIaHHS
(KHUTH, TJIAKATH 1 T. 1.) HE 3a0e3Me4yI0Th MPOCTOTY pelaryBaHHs Ta JOTOBHEHHS
3HaHb. [Ipu 1bOMY HEOOXITHO BpaxyBaTH, IO Yy BUIBHOMY MpPOAAXY TEXHIUHA
JOKYMEHTAIlisl, HeoOX1/IHa JUIsl OpraHi3aiii TeXHIYHOro 0O0CIyroByBaHHS, MPAKTUYHO
BIJICYTHSI.

Y 3B’I3Ky 3 1HMM HEOOXIJTHO 3a0e3MedyuTH MIATPUMKY oOIeparopa B
iH(popMarliitHOMy Ta 1HTEJICKTyaJbHOMY acliekTax, ado B3araji BUKIIOYHUTH HOTO 3
mux cdep ympaBliHHS TEXHIYHUM CTaHOM. To0TO HEOOXIJIHO aBTOMAaTH3yBaTH
nporec dopmyBaHHs 1HGOpMAIl MPO TEXHIYHUN CTaH 1 3a0e3MeYUTH MIATPUMKY
OPUNHATTS YIPABIIHCHKUX PIIIEHb.

VY Gi3u4HOMY acmleKkTi yHpaBlIiHHS TEXHIYHUM CTAaHOM MOXE 371HCHIOBATHCS
MIEPCOHAJIOM HEBUCOKOI KBasi(ikaili. Aje 1 B IbOMY acleKT1 YIPaBIiHHA TEXHIYHUM
CTAaHOM MOJKE€ 3[1HCHIOBATH aBTOMATUYHO, HANPUKIAJ, 32 TOTIOMOTOI0 BKJIFOUYEHHS
pe3epBHHUX eneMeHTiB. OpHak Takuil MIAX1A HaBpsSAg 4YH OTPUMAE IIUPOKE
3aCTOCYBaHHS B CLIILCHKOTOCIIOAAPCHKIN TEXHIIII.

4

CYB'EKTUBHE | AIATHO3 TEX?_:::MM OBb'EKTUBHE

Puc. 2. Cxema choiiKyBaHHS B CHCTEMI «3€pHO30MpaIbHUN KOMOaWH —
KoMOaiiHep — MaiicTep A1arHOCT.

CEPE/IOBMLLLE W A
T [ |
: :A1 etan | I MAKPOTPOLIEC
NREACTARITEHI i ®YHKLJIOHYBAHHA
nePo " HOPMAﬂbHY_.____.> €
MOBEAIHKY" r [ MPOLLECH
' KOMBAMHEP - CKAPIU 1 [
] (BiaxuneHHs B pobori) L I .
- ' = : :
2 eTan v E ’ i
3HAHHA PO 30BHILIHI |y T € > 1 !
NPOSABW BIAMOB - S < |
T !
7 < =
35IP IHOOPMALIT 1 30BHILIHA £ s bme: O |
------------------ O3HAKA BIAMOBU [ - & | s |
AIAFHOCTYBAHHH I ; u:.l i
3 etan 5 |
rINBOKI BCEBIYHI L> - T30 uonooooood
3HAHHA NMPO MALLMHY | < ./ i :
MAWCTEP-AIATHOCT I .
- | MALLMHA
!

Takum 4MHOM, HEOOXITHO «3MICTHTHY OlepaTopa 0 MOYaTKy KOOpPAMHAT IO
«OCSAMY THTEJIEKTYaJIbHOTO Ta 1H(QOPMAIIHHOTO aCEeKTIB, IEPEKIABIITN HOTO (YHKITIT
Ha  IHTENCKTyalbHi Ta  iHGOpMaIiHO-BUMIpIOBaJbHI  cuctemu  (puc. 1).
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JliarHOCTyBaHHSI TEXHIYHOT'O CTaHy 3€pHO30HMpaIbHOI0 KOMOaiiHy 1 MOTro CKJIaJ0BUX
YaCTHH 5K 00 €KTH TEXHIYHOI JIarHOCTHKH B MPOIIECi eKCITyaTallli 3HaXOAAThCs B
PI3HUX TEXHIYHHMX CTaHaX. 3MIHA TEXHIYHOTO CTaHY XapaKTePU3Y€EThCS 30BHIITHHOIO
03HAKOIO.

Posrnssnemo poknagnime mpouec (GopmyBaHHs iHQOpMAIl PO TEXHIYHUHN
CTaH KOMOaiiHa B CHUCTEMI «3epHO30MpalbHUN KOMOailH — KoMOaitHep — MaicTep
miaraocT». [Ipouec ¢popmyBanns iH(popMaliii MOKHA PO3OUTH HA AB1 YACTUHU — 301p
anpiopHoi iHdopmaii (etanu 1 1 2 Ha puc. 2) 1 BIacHe IlarHOCTyBaHHs (eTam 3 Ha
puc. 2).

Ha mepmroMy etami omepaTop MOBIIOMIISIE MaiCTpa-IiarHOCTa CBOi CKapry Ha
MamuHy. Ckapra — ONUC CHPUMMAHOTO ONEPATOPOM BIIXWICHHS B ITOBEIHII
MaIlIMHA, a00 SBHOT O3HAKW BiqMOBH. [Ipukiaam ckapr: )kaTka HE IMiTHIMAETHCS, HE
3aKPUBAETHCS KJIAMaH KOMWYHUKA, 3aMICTh MOBOPOTY BHUBAHTAXKYBaJILHOTO IITHEKA
OITYCKA€ThCS )KaTKa, BUTIKAHHS OJIMBHM MO IITOKY rigpouniinapa. lle sBHa o3Haka
BiJIMOBH.

VK 631:86:631.17
JEL Classification Q 01; D 24; P 42

KOHIENTYAJIbHI BUXIJTHI OJIOKEHHS OBIPYHTYBAHHSI
OIITUMAJIBHOI'O THITIOPO3MIPHOI'O PAAY TA TUITAXKY
3EPHO3BUPAJIBHUX KOMBAHIB

1.JI. PozoecwvKuit, 0.m.H., C.H.C.
Hayionanvruii ynisepcumem biopecypcis i npupoookopucmyseamus Ykpainu,
m. Kuis, Yxpaina

Ha npmanmii MomMeHT € ©Oararo BapiaHTIB METOIIB  OOIPYHTYBAHHS
TUIIOPO3MIPHOTO  PsAly  3€pHO30MpAIbHOI  TEXHIKM — Bl  HaWOPOCTIIIMX
(enemMeHTapHUX) A0 CKJIaAHUX, HAyKOMICTKUX. Ha kanb, 1HOAI 3HAXOIAThH
3aCTOCYBaHHA  MPOCTI  METOAM  OOIPYHTYBAHHS ~ THUIIOPO3MIPHOTO  pAIY
3epHO30MpaNbHOI  TEXHIKM. X pe3yabTaTd  HaifuacTille BifOMBAaIOTBCA Y
PI3HOMAHITHHUX HOPMAaTHMBHHX JOKYMEHTaX, CTpAaTErisix, MPOTHO3aX Ta Tally3e€BHUX
mporpamMax — pO3BUTKY. Y  pa3l  OOTpyHTYBaHHS  THUIIOPO3MIPHOTO  PAIY
3epPHO30MPATBHOT TEXHIKHM 3BOJATHCS JI0 BUSHAYCHHS 3aralbHOTO HEOOX1THOTO Ynciia
3epHO30MpaANPHIX KOMOAiHIB, 3 pO3MIpiB 30HMpaabHOI IUJIOMII 3EPHOBUX 1
CEPEeIHBOCE30HHOT TPOYKTUBHOCTI caMoro komOaitHa. OCTaHHIO YacTO MPUIUMAIOTh
Cy0’€KTHBHO 3 OpPIEHTAII€I0 HA JIESIKl JIOCATHEHHS NESKUX arpomiImpHEMCTB YH
HaBITh OKpemux (pepmepiB. IloTiM 11e 4KciIO Malixke Cy0 €KTUBHO PO3MOAUISIOTH HA
YacTKH 3a OKpeMHMH MofeissMu. [Ipu 4omy Ii YacTKM YacTO MPU3HAYAIOTHCS
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IHTYITUBHO a00 €KCIEepPTHO, BUXOASYM 3 OaxaHOro pe3ynbrary abo HasiBHUX
BUPOOHUYUX MOKIIMBOCTEHN TOrO YU 1HIIOTO arpoIiIMPUEMCTBA.

OnHak, OOIpYHTYBaHHS ONTUMAJILHOTO TUTIOPO3MIPHOTO pany
3epHO30MPATPHOI TEXHIKM € PINICHHSIM CKJIQJHOT0, 0araropiBHEBOTO, CHCTEMHO-
aHAJIITUYHOTO  3aBJaHHS 3  HACTYNHUMH  KOHUENTYaJIbHHUMH  BUXIJIHUMHU
MOJIOKEHHSMU, SIKI MU TPUMHSAIM 32 OCHOBY B HAaIIUMX JOCTIKEHHSAX Ta
JIOTIOBHEHHSIMHU.

[lepiure koHIENTyanbHE BUXIAHE MOJOKEHHSA. OOTpYyHTYBaHHS ONTHUMAIBHOTO
TUIIOPO3MIPHOTO Py Ta TUNAXy KOMOalHIB 3arajioM JJis KOXKHOI KpaiHu —
npoOjieMa CyTO HalllOHAJIbHA, OCKIJIBKM Ma€ BpaxOBYBaTH Oe€3JliU JIOKAJIbHUX,
TaHIIAQTHUX, IPYHTOBO-KIIMATUYHUX, arpOTEXHIYHUX, BUPOOHUYNX Ta PECYpPCHUX
dakTopiB. BiAmoBigHO 10 IBOTO TOJIOKEHHS HE MOJKHA JOBUIBHO IEPEHOCHUTH
MOJICTIbHUN PsiJI, XapaKTepHUM IS HIIUX KpaiH, Ha BITUM3HSAHI yMOBU. OJIHAK JTyKe
4acTo 1€ BaXIIMBE MOJOXEHHS IrHOpyeThcs. Hampuknaa, y psal KpaiH IIHPOKO
3aCTOCOBYIOThCS komOaitnu kiacy 10-12 kr/c 1 Bume. lle BumaeTrbcs 3a HOBUH
HaIpsMOK TEXHIYHOTO Iporpecy, CBITOBY TEHJEHII 0 PO3BUTKY
kKoMOaliHOOyyBaHHsA. Tol ¢akT, 1m0 B UX KpaiHax Taki KOMOAWHYU MPU3HAYEHI AJIs
30upaHHs 301Kk ypoxkaiHicTio 5,0 T/ra Ta Bullle, HE CIPUIMAETHCS K 000B’A3KOBa
yMOBa  iXHbOI  €(EKTMBHOCTI. 3a  CEpelHbOI  BpPOXKANHOCTI  3€PHOBUX
CLIIbCBKOTOCIIOIAPCHKUX KYJBTYP, 110 KOJMBAETHCA 32 pokamu He Ouibiie 3,4-5,8 1/T,
KOJIM BHUCOKONPOAYTHBHI 3€pHO30MpaibHI KOMOAlHM IO 3araJbHOMY HaMOJIOTY
3epHa OKynmUTH cebe He MOXyTh. OTKe, HaM TMOTPIOHHN TEXHOJIOTIYHO
OOTPYHTOBAHMM TUIIOPO3MIPHUH PsiJi 36pHO30MPATHHOT TEXHIKH.

Jlpyre KOHIIeITyaJbHE BHXIJHE IOJOKEHHS. 3arajbHy MOTPIOHY KUIBKICTh
KOMOAMHIB CJIiI 3HAXOJUTH 3a MIKOBUM TEpioIoM 30MpaHHs, KOJIU 3a JOIMYCTUMUN
arpocTpoK HEOOXiHO TpHOpaTH TMEBHY IUIONLYy TMiJ OJHOYACHO JO3PUIMMH
KyJbTYpamu.

BukoHnaHHSs 11i€1 BUMOTH NMPU3BOJUTH O HEOOXITHOCTI PETYJISIPHO MPOBOJAUTH
30HAJIbHUM MOHITOPUHT OOPOOJIOBAHMX KYJBTYpP Ta 30HAIBHUX (PEriOHaJbHUX)
CIBO3MiH, MOCTIHHO aKTyalli3yloud OTPUMAaHI JaHl. AHaii3 MaTepiaiiB 30HAJIbHHUX
JOCIITHUX CTaHIIM 3a 0COOJMBOCTAMM JTO3PIBAHHS PAalOHOBAHUX COPTIB 3€PHOBUX
KYJBTYp J03BOJISIE€ BUSBUTH ONTHMAaJIbHI TEPMIHU JTO3pIBAaHHS KOXKHOI KYJIBTYPH, IO
BUPOILYETHCS y I1[bOMY pErioHl. 3HAIOYM IUIOHI T1J KOXHOK KYJIbTYpOIO Ta
33[IaBIINCh JOMYCTUMHUMH arpOTEeXHIYHUMH TEpMiHAMH 30HMpaHHS Yy KOXKHOMY
perioHi (TocmomapcTsi, 00JacTi, paifloHi), 3HAXOAATH 3arajibHy IUIONLY MiJ PI3HUMH
KyJIbTypaMu, sIKy TpeOa 3a0patu B 3a/laHUli KaJICHIAPHUI arpoCTPOK.

VY puc. 1 npencrasneni nai miomr 3epHoBux B 2021 pomi. Kpim Toro, 3rigHO
naHux JlepKaBHOTO KOMITETY CTaTUCTUKH, TIOCIBHI IJIOIII O3UMHUX 3€pHOBHUX KYJIBTYP
i ypoxkai 2021 poky B MOpIBHSAHHI 3 MONEPEAHIM POKOM 30uThIIIHCS Ha 4,9% 10
7972,8 trc. ra. Bonu mokasyroTh, 1110 3arajbHa 30MpaibHa TUIOIIA 3aBXKIM Ha0araTo
O1sb1Ia, HIXK TUIOIIA M1 KyJbTypaMHu, 110 OAHOYACHO J03P1BAIOTh.
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Mnowia cis6u APUX 3epHOBUX, TUC ra

106,32
e Nwennuna 1,82
Osec 1,87
Fopox 15,48
BONMHCBKA  pignenchka YepHiriscoxa
0,0 0,0 Cymcbra
0,0 0,0
HuTomMupcoxa
0,0 Kuiscoxa
Nouslacexa 0,0
0,0 XMensHuubKa nonTascoxa Xapxiscoxa
Tepuoninscexa X 0,0
s 0,0 Yepxacbra Nyraxcexa
lsano- 0.0 0.0
®pankiscoka BiHHMubKa » "
3akapnarceka 0,0 0,0
0,2 ¢ Kiposorpancexa
Y Be Axinponerpopchxa
00 0,0 0,0 [okeuska

Mukonaiscs! 3anopiaska

32 0,0
Opecobxa

0,0

\

ABTOHOMHA
Pecnytnixa
Kpum

Puc. 1. [1noma ciB6u sipux 3epHoBux B 2021 porii.

Tpere KoHLENTyaNbHE BUXIJHE MOJOKEHHS. Y KOXKHOTO BHPOOHHKA 3€pHA €
cBoi crenudiuni arponaHamadTHI Ta arpoKJIIMaTHYHI YMOBHU 30MpaHHS, SIKi
0OMEXYIOTh MPOAYKTUBHICTh 36pHO30MpaIbHOTO KoMOaiiHa. MOHITOPUHT IIUX YMOB
€ HaWBaXJIMBIIIUM €JIEMEHTOM CHUCTEMHO-aHAJIITUYHOTO METOAY PO3PAXYHKY
ONTUMAJIBHOTO KOMOAWHOBOTO MapKy s OylIb-sIKOTO 3€pHOBOTO BHUPOOHUYOTO
nukia. [Ipu 11boMy BU3HAYAIOTH:

- TpaHU4YHI OOMEXEHHS Ha IIMPUHY 3aXBaTy Ta IUBHUJKICTh arperaris,
BUXOJITYM 3 JIOKAJTbHUX XapaKTEepPHUCTUK arpoiaHamadTy, TpOiKIKUX AOpir Ta
PO3MipiB MOJIIB,;

- pO3MOALN MOJIB 3a BPOXKAWHICTIO 3€pHAa Ta COJIOMH, YXWJIAMHU IOJIB,
BOJIOTICTIO BPOXAlO Ta IPYHTY, 3aCMIYEHICTIO MOCIBIB,;

- CepeHBOPIYHI ONaAM Yy TIepio]l 30upaHHs;

- CIIIBBITHOIICHHS pOOOYUX Ta HEPOOOUYHNX JTHIB y MEpio]] 30upaHHS.

baraTopiunuii MOHITOPUHT ITUX XapaKTEPUCTUK Oy/b-sIKOTO BUPOOHMKA 3epHA
MpUOWPAHHS € CTAaTUCTUYHO HAIWHOI 043010 JMaHUX IS PO3PaXyHKY pEaIbHHX
MPOTYKTUBHOCTEH 3€pHO30aMpIbHIX KOMOAWHIB Ta OOTPYHTYBAHHS JIOCTOBIPHUX
HOPM 1 HOPMaTHBIB.

UYerBepTe KOHLENTYaJbHE BHUXIJHE MOJIOKEHHA. J[1s KOXHOro 30MpajbHOTO
MacuBy OOIPYHTOBYETbCS TPAHUYHO MOXKJIMBY MPOAYKTUBHICTH KomOaitHa W,
(ra/rom), Ak JO0OYTOK TPAaHUYHO JOMYCTUMOI IIMPUHM 3aXBaTy >KHUBApPKU
3epHO30apuiIbHOTO KoMmOaiiHa B, (M) 1 #oro mBHIkoCTi v, (M/C), a 3 BpaxyBaHHIM
BpOKalHOCTI 3epHa B, 1 coioMu By — rpaHMYHO JONMYCTUMY HPOIMYCKHY 3AaTHICTD
3epHO30MpaNbHOro KOMOaiiHa g
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Wy =10,36"B, - v,, 1)

qc =0,1-B;ve "B, - (1+ By/B,) " K, (2)

ne B;/B, — conoMucTicth; K, — Koe(ilieHT 30HAJIBHOCTI, IKHH XapaKTepHU3y€ BILINB

HAa TACHOPTHY IMPOIYCKHY 3AaTHICTh 3€pHO30MpajIbHOr0 KoMOaiiHa peanbHux

BI/IpO6HI/I‘-II/IX YMOB HOro MAaIIMHOBUKOPHCTAHHSA 3 BpPaxXyBaHHSIM BUITY 1 copty

3€pHOBOI  CIIBCHKOTOCTIOAAPbKOi KYJNbTypH, 1I CTaHy 1 y BIAMNOBIIHOCTI 3
MOHITOPHHIOM YMOB 30HpaHHs 30140KA.

3anexxHo Bij periony 36mpanns K, = 0,4...1,0. Moro HasBHICTB CBiMYHTH, 11O

HE MOXHA B pO3paxyHKax MapKy BpaxoBYBaTH JHIIE MAacCHOPTHY MPOIYCKHY

CIIPOMOXHICTh KOMOaiiHa. B peanbHUX yMOBax eKcIulyaTallli BOHa Ha0araTo MeHIa.

Po3paxynkoBi 3HaueHHs K, 100 PI3HUX YMOB BUPOOHHUYOTO ITUKIY 3E€PHOBUX

HaBeleHO y Tabiaumi 1 (BMAOBMII KOE(IUIEHT BIUIMBY BOJIOTOCTI cojioMu K;

BHIOBUH KOE(DILIEHT BILIUBY 3aCMIUEHOCTI cTe0en Ky ; BUNOBUI KOEDILIEHT BILTMBY

TIOJIETJIOCTI cTeOe Kpps BI/II[OBI/II/I KOG(blHlGHT BIINIUBY HCplBHOMlpHOCTl BpOJKaro 3a

JTOBXHUHOIO TOHY K, ; y3araapbHeHul koedimieHT K,,,).

Tabmnig 1
3naveHHs K, 010 pi3HUX YMOB BUPOOHUYOTO ITUKITY 36PHOBHX

BunoBi koediieHTH BILIUBY K
KUS Ksp Kpp KZTl w
0,96 0,954 0,93 0,96 0,82
0,95 0,95 0,92 0,96 0,80
0,98 0,96 0,95 0,95 0,85
0,92 0,93 0,9 0,92 0,71
0,92 0,93 0,9 0,92 0,71
0,98 0,98 0,98 0,98 0,92
0,98 0,98 0,98 0,98 0,92
1,00 0,95 0,98 0,96 0,89
0,95 0,95 0,93 0,97 0,82
0,95 0,95 0,93 0,97 0,81
0,97 0,97 0,95 0,95 0,85
0,93 0,93 0,93 0,94 0,76
0,93 0,93 0,92 0,95 0,76
0,93 0,93 0,92 0,95 0,76
0,92 0,93 0,95 0,96 0,78
0,92 0,93 0,95 0,96 0,78
0,95 0,93 0,93 0,96 0,79
0,92 0,90 0,90 0,90 0,67
0,92 0,90 0,90 0,90 0,67
0,92 0,90 0,90 0,90 0,67
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[I’siTe kKoHUENTyallbHE BUXiAHE MonoxeHHsa. KoMmOaliHu 3a iX mpoOIycCKHOIO
CIIPOMOXHICTIO B MOJIETBHOMY Dpsiii JUIsl KOHKPETHOIO BHUPOOHUUOMY IUKIII
PO3MOAUIAIOTh, BHUXOASYM 3 [lalla30Hy TPaHUYHO JOMYCTUMHUX MPOMYCKHUX
3110HOCTEH 32 MOJIOKEHHSIM YETBEPTOI'0 KOHIIENITYaIbHOTO BUX1THOTO MOJIOKEHHS.

3BificM BUIUIMBA€E, IO SKIIO 30MpaibHUM 3epHOBUN (OH arporianpueMCTBa
PiBHMIA, PIBHOMIPHHIA 32 BPOXKaWHICTIO 3€pHA Ta COJIOMH, MOKHA OOIMTHCS] OJTHUM-
JIBOMa KjacaMH KOMOaifHIB. SIKIIO 3K pO3MOALT MOJIB Y BHUPOOHUYOMY LMK
arpomiANpPUEMCTBA 32 BPOXKAWHICTIO HEPIBHOMIPHHMM 13 BEITUKOIO PI3HHUIICIO MIX
KpallHIMU 3HAYEHHSIMH, TO HEOOXI1JHO HAaBITh Y OKPEMOMY arpomiJnpHeEMCTBA MaTu
KOMOaifH1 He MEHIIIEe JJBOX-TPbOX KJIaCiB.

[MlocTe koHIENTyaabHEe BUXiAHE MOJ0XkeHHS. [Ipu 0OrpyHTYyBaHHI MapKy CIif
000B’SI3KOBO  BpaxOBYBaTH HE TUIBKM TMPOIMYCKHY 37aTHICTH ab0  Kijac
3epHO30MpAIbHOrO KOoMOaiiHa, aje 1 BCl TEXHOJOT1UHI omeparlii, MoB’sa3aHi 3 HOro
poboToro: crioci® 30upaHHs 3epHa (MPsAMU a00 PO3AUIbHUI) Ta COTOMH (BAJIKOBHI,
MOTOKOBHM, KOMUYEBUH, MYJIbUyIOUYHWi), BIUIMB KOMIUICKTAIll 3€pHO30MPAIIBHOTO
KoMOailiHa Ha Oro MPOAYKTHUBHICTb.

TexHomorig 30upaHHs ICTOTHO BIUIMBA€E HA MPOYKTUBHICTh KOMOaliHa, sika Ha
miaoopi BankiB Ha 12-15% 1 1o 20% Bumia, Hixk Ha NpAMOMY KOMOaliHaBaHHI.

K0 MPOYKTUBHICTh KOMOaliHa IIPH BaJIKOBIM TEXHOJIOTIi 30MpaHHs COJIOMU
npuitHATH 32 1, To 3a KomiHHOI — 0,9, Mmypuyrodoto — 0,85, moTokoBoi — 0,75.

[IpoyKTUBHICT KOMOaliHa 3HAYHO 3aJIEKUThH Bl COCOOY TPaHCIOPTYBAHHS
3epHa (1 OCOOJMBO BIiJl OpraHi3ailii TPaHCHIOPTHUX pPOOIT), a TaKOX KOEIIIEHT
BUKOPHUCTAHHS €KCILTyaTallIMHOTO Yacy 3MIHU Texc.

CboMe KOHIIENTyajdbHE BHXIIHE TMOJoXKeHHA. [Ilpu  oOrpyHTYyBaHHI
ONTUMAJIBHOTO KOMOAHOBOTO TApKy CJiJ] KOPUCTYBATUCS CTATUYHO JOCTOBIPHUMU
pesynbTaTaMu OararopiuyHux BUNPOOYBaHb KOMOAMHIB-aHAJIOTIB 3 OIIHKUA iX
eKCIUTyaTal[ifiHOI TPOIYKTUBHOCTI, BUTpAT MajuBa, SIKOCTI 3€pHA, BIUIMBY BTpaT,
pealbHUX BiJpaxyBaHb Ha PEHOBAIlII0, PEMOHT, TEXHIYHE OOCIYrOBYBaHHS y PI3HUX
BUPOOHUYMX YMOBax 30WpaHHS 3E€pPHOBOTO 30DKXKSA, a TaKOX HOPMATHBHHX
JOKYMEHTIB TEXHIYHUMH YMOBAaMH, [0 BUKJIIOYAE BUMAIKU CyO €KTHBHOTO MiT00PY
BUX1IHOT 0a3u JaHUX.

BocbMme KOHLENTyanbHE BUXIJAHE MOJNOXKEHHA. OnTuMaabHUM  BapiaHT
KOMOAHOBOTO TMapKy Moke OyTH OTpUMaHU{ TICHsA TMOPIBHSAHHA KUIBKOX
aIbTepHATUBHUX BAapiaHTIB JJIs1 KOHKPETHUX YMOB MPUOUpaHHS 32 HATYPaTbHUMH Ta
€KOHOMIYHUMU KpuUTepisiMu edexTuBHOCTI. HarypaJbHUMHU KpUTEpISIMH MOXKYTb
OyTH: Ce30HHa TPOAYKTHBHICTh, BUTpaTa MAJIMBO-MACTUIBHUX MaTepiais,
MaTepiaJOMICTKICTh MAIllMH Ha TeKTap abo TOHY 3€pHa, M0 30UpaEThCs, TEPMiH
30upaHHs TIEBHOTO MAacCHBY TIOCIBIB, 3arajibHa TmoTpeba B poOouiii cui,
E€HEPrOBUTPATH 1 CE30HHUI HAMOJIOT 3epHa. EKOHOMIUHI KpUTEpii — eKCIUTyaTalliiHi
BUTpaTH, COOIBapTICTh TOHW 310paHOTO 3€pHA, TEPMIH OKYIHOCTI 30UpaIbHOI
TEXHIKU, TPUOYTOK, AOX1M, TMCKOHTOBAHUN JOXI]I.

JleB’siTe KOHIIETITyallbHE BUX1AHE MOJIOKeHHs. BapiaGenbHicTh yMOB 30MpaHHs
3€pHOBOTO 30DKXS 32 yYMOB BUPOOHWYOrO IMKJI, 1 HAaBITh MO TOJIIX OKPEMOTO
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arpomiiNMpUeEMCTBA, HEOOXITHICTHL OOJIKY PpI3HOIJIAHOBOiI 0a3M  JaHuUX  3a
HOPMATUBHUMH Ta TACHOPTHUMH IMOKa3HWKaMH 30MpaJIbHUX MAIlWH Ta OaraTtbMa
IHIIMMU arpOTEXHIYHUMH Ta TEXHOJOTIYHHUMH (PaKkTopaMu, OaraTOKpUTEpiabHICTh
OLIIHKK TEXHOJIOT1M Ta MalluH HE JO03BOJSIOTH BHUPIIIUTH TMOCTABJICHE 3aBJaHHS
MPOCTUMH  PO3PAXyHKOBUMH omeparisMu. [loTpiOHiI crerianbHi  KOMIT'IOTEpHI
MpOrpaMu 3 MOXKJIMBICTIO peati3allii pexuMy aJanTUBHICTh 3 0CO0010, KA MpHUiiMae
pIIICHHS.

JlecsiTe KOHIENTyalbHEe BUXiAHE ToJokeHHs. HamionanbHy mnoTpeda B
3epHO30MpATBPHUX KOMOaHaxX 1 PO3MOIiN IX 3a KjacaMH 3HaXOJSITh SK CyMy ITHX
JaHUX TWIOJAO0 OKPEeMHX BHUPOOHMYMX YMOB 30mpanHs. Kiac 3epH030MpasbHOTO
KoMOaifHa Ta ¥Oro TEOPEeTUYHY MPOIYCKHY CIPOMOXKHICTh BH3HAYMIN 32
3aMpOIIOHOBAMH TOJIOKCHHSMH.

VK 631:86:631.17
JEL Classification Q 01; D 24; P 42

KPUTEPI OIIIHKU E®OEKTUBHOCTI EKCILTYATAIII
3EPHO3BUPAJILHUX KOMBAWHIB

P. P. Illampos
Hayionanvruii ynisepcumem biopecypcis i npupoookopucmyseamus Ykpainu,
m. Kuis, Yxpaina

MeTonuuH1 MiIXOIM OI[IHKA €(PEKTUBHOCTI BUKOPHCTAHHS 3€PHO30MpPaTbHUX
KOMOaliHIB TmepeadayaloTh HAWPI3HOMAHITHIIII MUTOMI Ta aOCOJIFOTHI KpuTepii
OLIIHKU. Y OUIBIIOCTI 3 HUX B SKOCTI CKJIAJOBOI II€] OLIHKHU MPOMOHYIOTHCA MpPsMi
eKCIUTyaTallliiHl BUTpaTH 30MpaHHs 3€pPHOBUX KYJBTYP.

[Ipn po3paxyHKy LUX BHUTpAT aMOpPTH3alllsl HApPaxOBYEThCS 3a IpaBUIaMHU
OyxraiaTepchbkoro o0JiKy: 0ajlaHcoBa BapTICTh koMOaiiHa MOJIIEHa Ha HOPMATUBHUM
TepMiH Koro ciyx0u. Takuii miaxig He BigoOpa)xae peaibHUil CTaH 3HOCY KOMOaiiHa
B KOHKpPETHOMY MianpueMcTBi. CIiayroun 3 HbOTO, I 3a0e3MnedeHHsT ¢(heKTUBHOCTI
KOMOaifH MOBUHEH €KCIUTyaTyBaTUCS 3 MAKCUMaJIbHUM CE30HHUM HaBaHTa)KCHHSM.

Po3paxyHok mo moaiOHMM METOAMKaM Ja€ YysBHY €(EeKTHBHICTb KOMOAWHIB 3
2...3-X HOpMATUBHUM PIYHUM HaIpaIfOBaHHSIM, a0COJIFOTHO HE 3Ba)KalOUW Ha Te, 1110
(akTUyHMI TEpMIH HOro ciaykO0u Oyne Habarato MeHiie HopmaTuBHoOro. Hacmiaku
TAKOro OOIPYHTYBaHHS BUIHO Ha MPHKIA/l MAIIMHHO-TEXHOJOTIYHUX CTaHIINA. Tak
ctBopeHa B mepioa 2020...2021 pokiB, 3a0e3neuyBana ajisi koMOaiHiB CrlaByTHY
mopiyHo 600...900 ra 00po6sAI0YOi TUIOLII 3E€PHOBUX, KPYH'SHUX KYJIbTYp 1
cCOHsIHKUKY. B pesynbraTi Bke B 2021 poii OinbliicTh KOMOaiHIB BHACIHIIOK
BUYEPIAHHS pecypcy He Moriia e()eKTUBHO BUKOPUCTOBYBATHCS.
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CtoCcoBHO 70 KOMOAlfHOBOTO 30MpaHHS BTpPaTH TEXHOJOTTYHOTO €QeKTy
BUKJIMKaHI HACTYITHUMU BUIaMH BTpaT:

o BTPATH 3€pHA 32 KOMOAHHOM B XOJ1i TEXHOJOTIYHOTO TPOIIeCy 30MpaHHs
(BTpaTH 3a )KaTKOIO 1 MOJIOTAPKOIO KOMOaitHa);

o BTpaTH BiJl APOOJICHHS 1 3aCMiYeHHSI OYHKEPHOTO 3€pHA;

o BTpaTH, MOB'sI3aH1 3 IEPEBUILIEHHSIM arpo TepMiHy 30UpanbHUX POOIT.

[cHyrO41 METOIMYHI MIXO0U HE JO3BOJISIIOTH JOCUTh MIOBHO OI[IHIOBAaTH BTPaTH
TEXHOJIOTTYHOTO e(eKTy KOMOAMHOBOro 30MpaHHs 3€pHOBUX KYJIBTYp CTOCOBHO JO
KOHKPETHHUX MIHJIMBUX YMOB arpapHoro ToBapoBHpoOHMKa. barato 3 Hux B3araii
HEXTYIOTh YpaxXyBaHHSIM LIbOI'O BaroMOTr0 YMHHHUKA, 110 MPUPOJIHO BIIOMBAETHCS HA
JOCTOBIPHOCTI OTPUMAHMX PE3YJIbTATIB.

Cy4acHl TEXHIKO-€KOHOMIYHI MOJENl OLIHKH €(QEKTUBHOCTI BUKOPHUCTAHHS
3epHO30MpAIbHUX KOMOAiHIB OyIyIOThCSl Ha TIMOTE31, 1110 OCHOBHI €KCILTyaTallliiHi
MOKa3HUKHU 3JIUIIAI0THCS HE3MIHHUMH MPOTSITOM BChOT'O TEPMIHY CITYKOH.

3ailMalouuch JOCHIIPKEHHSIMU B LbOMY HamlpsMKy HEOOXI1IHO HPOBOAUTH
MOCTIHHUN MOHITOPUHT POOOTH 3€epHO30MpanbHUX KoMOaiHiB. OOcAr HasgBHOI
iHpopMarlii 7103BOJISIE OIIHUTH 3MIHY ITOKa3HHUKIB HaIIHMHOCTI KoMOaiHIB «JloH-
1500» B mpo1ieci HOro BUKOPUCTAHHS Y CIIOXKMBAYa.

Sk moKa3yrooTh JIOCHIUKEHHS, BHCOKAa HAJIMHICTh CIIOCTEPITAETHCS Y
koMOaitHiB CnaBytud mpu HampaioBanHi 10 300 roauH. Y 1boMy I1HTEpBall
Koe(ilieHT TOoTOBHOCTI KoMOaiHiB craHoBuTh 0,9...0,95, a HampaltoBaHHS Ha
BIIMOBY 3MEHIITY€eThbes 3 29 roaun a0 18 ronuu. [y qaHOTO 1HTEpBaly XapaKTepHI
BiIMOBU, B OCHOBHOMY, TIEPIIIOT Ta IPYTOi TPYMH CKIATHOCTI.

B iutepBami HampamtoBanHs 300...825 roauH BinOyBae€ThCs 3HUIKECHHS
Koe(irieHTa roToBHOCTI KoMOaitHiB A0 0,7. TyT cnocrepiratoTbCs BIAMOBH MEpLIOT,
Opyroi 1 TpeThoi TpPYNU CKJIAJAHOCTI HACTYNMHHUX arperariB: TiApOCTaTUYHOI
TpaHCMICIi, OCHOBHOI 1 pPyJbOBOi TiAPOCUCTEMH, €JIEMEHTIB XaTKh 1 migdupaya,
KOIMYHUKA, KIHEMAaTHYHUX TIepeIad, CeMmapyrndnuX OpraHiB, eIEKTPUIHOI CUCTEMH Ta
KOHJIUITIOHEpa. Y 1IbOMY 1HTE€pBai BiI0YBA€ThCSl 3HAUHE 301IbIIICHHSI IHTEHCUBHOCTI
BIJIMOB 1, SIK HAaCJI1JIOK, 3MEHIITYEThCSI HAMPAIFOBAaHHS Ha B1IMOBY 0 4,9 ToIMHU.

[Tpu moganeIiii excruTyararii komOalHiB, HampaioBanas 825... +1275 roauH,
iX HaAIMHICTH MPOAOBXKYE 3HMKYBATHCS. e B OCHOBHOMY BUPaXXa€ThCsl B 3HIXKCHHI
koedimienra rotoBHocTi g0 0,57. HampaitoBanHs Ha BIAMOBY TIIPU I[bOMY
cTabuTi3y€eThes 1 CTAaHOBUTH 4,5...4,9 roqunu. [[ns mporo nepiogy xapakTepHa MosiBa
BiIMOB 0a30BUX BY3JIiB 1 arperariB.

BukoHaHuit MOHITOPUHT HaJIMHOCTI TaKOXK MOKAa3ye 3HAUHY 3MIHY BUTpPAT Ha
TEXHIYHE OOCIYrOBYBaHHS 1 PEMOHT B 3aJ€XKHOCTI BiJl BHUPOOJIEHOTO peECypcy
3epHO30upaibHOTO KoMOaitHa. 1li BuTpatu 1y KOMOAHIB BiAIpalbOBaHUX IMOHAT
1300...1500 roguH Ha MOPSAOK BUIIE, HDK Y HOBUX KOMOANHIB, HampaIfoBaHHS 0
300 roguH.

AHanoriyHa 3MiHa XapakTepHa 1 ISl MOKAa3HUKIB SIKOCTI TEXHOJIOTTYHOTO
npouecy. Brpatu 3epHa 3a komOaiiHamu crtapme 10 pokiB B 2,5...3 pasu
MEePEBUIIYIOTh BTPATH 32 HOBUMHU KOMOalHaMHU.
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TakuM YMHOM, TOCTIKEHHS JOBOJISTh 3HAUHY 3MIHY MTOKa3HUKIB HAAIHHOCTI 1
SIKOCT1 pOOOTH 3epHO30upanbHuX KomOaitHiB «JloH-1500» B mporieci MOBHOTO IUKITY
iX BUKOPUCTAHHS Y arpapHOTO TOBAPOBUPOOHUKA. 3 BEIMKUM CTYIIEHEM HMOBIPHOCTI
MOKHa CTBEp/UKYBaTH, IO TMoJAiI0OHAa 3MiHA XapakTepHa 1 IS IHIIUX MAapoK
BITYM3HSAHUX Ta 3apyOLKHUX KOMOaiHiB. IrTHOpyBaHHS 1IbOTO 00'€KTHBHOIO SIBUIIA B
MOJIETISIX OIIHKM €(EeKTUBHOCTI BHUKOPUCTAHHS 3€pHO30MpaNIbHUX KOMOalHIB
MPU3BOJIUTH J0 ICTOTHOTO 3HMKEHHS X TOYHOCTI Ta JOCTOBIPHOCTI.

CyJacHU#l pHHOK 3epHO30MpaTbHUX KOMOAHIB HaCHMUEHUW PI3HOMAaHITHUMH
MOJICJISIMUA PI3HUX BITYM3HSHUX 1 3apyOKHUX BHUPOOHMKIB. PekiaaMyroun CBOIO
IpOJAYKIit0, (GipMU HAJAIOTh JIOCUTh BEIUKHH TEpeliK MOKAa3HUKIB BHUIYIICHUX
KOMOaiHIB. AHAJIOT1UHI J]JaHI HAJal0Th MPAKTUYHO BCl BUPOOHUKU 3€PHO30MPATBHUX
KOMOaifHIB. SIK BUJIHO, B IIbOMY IEPEJIIKY BIJICYTHI TTOKa3HUKH HAJIMHOCTI 1 SIKOCTI
BUKOHAHHS TEXHOJIOTIYHOTO TIpoliecy. A AK pa3 11 [OKa3HUKH TMOpsa 3
IPOAYKTUBHICTIO 1 BapTICTIO KoMmOaliHa BH3HAYAIOTh HOTO €(EKTUBHICTh Y
CIIOKMBAYa.

3azHayeHl JaHl MOXKHa  OTpUMAaTH 3  MPOTOKONIB  BHUIPOOYBAHb
3epHO30MpabHUX KOMOaiHIB Ha MamMHO-BUIpoOyBanbHUX cTaHlisx (MBC), ane
BOHH € HE II0 BCIM MOJEIIM KOMOAHHIB 1 BITHOCITHCS 10 HOBHX MAIIUH 3
oOMexxeHMM HampamoBaHHAM. CuTyarlis, 10 CKJamacsd TaKoXX HETaTHUBHO
B1I0MBa€THCS HA 00'€KTUBHOCTI OIIHKU €(PEKTUBHOCTI 36pHO30UpaIbHUX KOMOAITHIB.

TakuMm 4MHOM, MPOBEACHUI BHILE KOPOTKMU aHAJ3 MOKAa3ye, IO arpapHHii
TOBAapPOBUPOOHUK TMOTpeOy€e B OMEpPAaTUBHUX 1 JOCTOBIPHUX METOAAX Ta MOJEISIX
OI[IHKA KOMOAWHOBOTO 3a0€3MeUeHHs 30MpaHHs 3€PHOBUX KYJIbTYp. 3 1HIIIOTO OOKY,
ICHy€ psii 00'€KTUBHUX YMHHHKIB, SIKI HE JO3BOJISIOTH 3 JJOCTaTHHOIO JOCTOBIPHICTIO
BUKOPUCTOBYBATH JIJIS LIUX ITUJIEH 1CHYIOU1 METOANYHI I IXO/IH.

VK 631:86:631.17
JEL Classification Q 01; D 24; P 42

TPAHUYHI TAPAMETPHU 3BEPEKYBAHOCTI 3EPHO3BUPAJILHUX
KOMBAMHIB HA OCHOBI ®13UKO-MATEMATHYHUX MOJAEJIEN
BIJIMOB

1. M. Ky3omuu
Hayionanvruii ynieepcumem diopecypcis i npupoookopucmyeanus Yxpaiuu,
m. Kuis, Yxpaina

IToBHa HaAIHHICTH CUTLCHKOTOCIIOAAPCHKOI TEXHIKA MOXE OyTH BU3HAYECHA:
Prosn = Bn'PrnFe 1)
ne P, — npoekTHa (CXeMHO-KOHCTPYKTHMBHA) HAA1HICTD;
P,,, — TeXHOJIOT1YHA HATIMHICTB;
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P, — excrimyataiiiiiHa HailiHICTb.

Posrnsnemo noknajaHiie KOXXHY 31 CKIaa0Bux Gopmyiu (2.1).

1. P, — mnpoekTHa (CXE€MHO-KOHCTPYKTHMBHA) HAQAIMHICTh 3aKIaJa€ThCs
pPO3pOOHUKaAMU npu POEKTYBaHH1 1 XapaKTepU3ye BJIACTUBICTh
CLILCHKOTOCTIONAPCHKOT TEXHIKU 30epiraTi BHUXIJIHI XapaKTEPUCTUKU B 3aJlaHUX IO
TV mexax, mpu 3MiHax MapameTpiB €JIEMEHTIB, HampyT 1 T.J. BoHa Bu3HauaeThCs
oOpaHuMH MaTepiajlaMH, IiX BJIACTUBOCTSMU Ta '"CHOJMY4yBaHICTIO", MPUUHSTOI
KOHCTPYKIIli, KOMIIOHYBaHHSIM, CTYIE€HEM B3a€MO3B'SI3KYy 1 B3a€EMOBIUIMBY
KOMITOHEHTIB.

3 MareMaTuyHOi TOYKHA 30pY NPOCKTYBaHHS 3BOAUTHCS JO MaKCHMIi3allii
byHKITIOHATY:

P = fZ H lﬁ(xl'Mllell' l])dx (2)
ne P — Bu3Hauae WMOBIPHICTh 3HAXOXKCHHS JIAHOT BJIACTHBOCTI B MEXKax JIOMYCKY
(foro CTIMKICTB);

fi (xi, M;, [, K; j) — 3aKOH PO3IOJILTY |-T'O BXIJHOTO IIapaMeTpa;

V — o6nacthb Bapiallii BXIIHUX [TapaMeTpiB;

X; — TIOTOYHE 3HAYCHHS |-TO BX1JIHOTO TIapaMeTpa;

M;, i;, K;j — XapakTepUCTHKU MOJIOXKEHHS, PO3CIFOBaHHs 1 KOPEJALil 3aKOHY
PO3MOILTY j-TO BXIJTHOTO ITapamMeTpa;

Z=1, K110 BUXI/IHI TAPAMETPHU BIJMOBIIAIOTh TOCTABJICHUM BUMOTaM;

Z=0, sxmo xoda 0 OJWH BHUXITHUH MMapaMeTp HE BIJIOBIJIA€ MMOCTABICHUM
BHMOTaM.

Pn oniHroeThCs:

A) aHaNMITUYHO, NUISAXOM CKJIAJaHHS Ta PIIICHHS PIBHAHB, OMHUCYIOTh POOOTY
CUIbCHKOTOCTIONIAPCHKOT TEXHIKM 3 ypaxyBaHHSM BIUIMBY JApeddy mapamerpis
KOMITOHEHTIB, MiJ BIUIMBOM PI3HOTO pOAY HAaBaHTa)XEHb 1 CTapiHHS Ha BXIJHI
napameTpu KOHCTPYKIIii;

b)  ekcnepumeHTasbHO, TeEpeBipka i1 pobOTH Yy  BIAMOBIIHUX
HABaHTAXXyBaJIbHUX YMOBaX.

2. B, — mexnonociuna Haodivinicmv, BU3HAYAETHCS ONTHUMAJIBHICTIO OOpaHOi
TEXHOJIOT1i Ta CTyNEHEM i1 JOTPUMaHHS (SKICTh KOHTPOJIIO MPOILIECY) 3 YpaxXyBaHHAM
¢dakTopiB, MO BIUIMBAIOTH Ha TapameTpu eneMeHTiB (il HaIIWHICTh) B MPOIEC]
BUPOOHUIITBA.

TexHonoriyHa  HAAIWHICTE  OIIIHIOETBCS ~ HMOBIPHICTIO  "BHECEHHS"
(BuHUKHEHHS) Te(PEeKTy B TaHUIA €IEMEHT (JIeTalb) B X011 BUPOOHUYOTO TPOIIECy MPHU
MEeBHIM TEXHOJIOTIYHIN orepartii 1 HMOBIPHICTIO "HEBUSIBJICHHS" JAHOTO BUIY (THUITY)
nedeKTy pH TaHii oprani3ailii KOHTPOJIIO.

Pu(d) = Po(d) P(d) = {exp[-5(df sEPP} PR).  (3)

ne B, (d) — iiMOBIpHICTh BHECCHHS Ne(DEKTY B JaHHH €JIEMCHT 1 OTO0 HEBUSIBICHHS
micJIs BCIX J-X omepaliiii TexHosorigydoro mnpotecy P,(d) ta N-X omnepariii KOHTPOJIIO

P, (ad);
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dlfp — CepeIHs MIIBHICTD 1e(EeKTiB, BHECCHUX B IAHUH CJIIEMEHT | - M
TEXHOJIOTTYHAM MEXaHi13MOM IIPH | -i orepartii;
S,(fl — TUTOIIA AUISTHKY €JIEMEHTA, KPUTUYHOTO JI0 TTOTPAIISTHHS Je(eKTY;

Pi¢ — WMOBIpPHICTh BHECCHHS Je(DEKTy B €IEMEHT | - M MeXaHi3MOM TpH -t
omeparti;

P,, — 3aJeXuTh B OCHOBHOMY BIJ SIKOCTI BUKOPHUCTOBYBAaHOTO OOJIaJIHAaHHS,
CTYIIEHSI BIAMPAIbOBAHOCTI TEXHOJOTIYHOTO MpoIllecy 1 Horo cTabiabHOCTI, SKOCTI
BUKOPUCTOBYBAaHMUX MarepiaiiB, 4YacTOTH iX OOpOOKH, TOYHOCTI MIATPUMKHU
napaMeTpiB TEXMPOIECy, BUKOPHUCTOBYBAaHMX METOAIB KOHTPOJIO Ta HOTO pO3/iTbHOI
3IaTHOCTI (SIKOCTI).

3 ormsAay Ha BUIAIKOBUN XapakTep OIbIIOCTI (aKTOpiB 1 KOMIUIEKCIB
BIUTMBIB, JUJIS JOCIIPKEHHSI, aHaJi3y Ta pO3paxyHKY BUXIJHUX MOXHOOK €JIEMEHTIB
3aCTOCOBYIOTHCSA CTATUCTUYHI METO/IU, OaraTopakTOpHUIA aHai3, PAHTOBa KOPEISLIis
1T.1.

3. CxnagoBa P, — excniyamayiiina HaoiliHicms BHU3HAYAE WMOBIPHICTD
0€3B1IMOBHOI POOOTH MpHU EKCIUTyaTallli, B JaHUX poOOYHX PEKUMAaX Ta yMOBAaX.

besnocepenHiii 0OJIK BIUIMBY PEXKHMIB pOOOTH 1 30BHIIIHIX HaBaHTaKECHb
MPOBOAMUTHCS TBOMA IUISIXaMHU:

1) 3a A0MOMOrOK BBEAEHHS IMpPU PO3PAXYHKAX HA HAAIMHICTH PIZHHUX
HAaBAHTAXKYBAJbHUX KOEPIUIEHTIB K MO pexumax podot (K., = 0,1 + 1), tak 13
30BHIIIHIX HABAHTAXKEHHAX (K. = 1 + 10) anga pi3HMX yMOB eKcIUTyaTtamii
(o0'exTiB);

2) HaiOULIbII MOBHHUM OOJIK BIUTMBY YMOB €KCIUTyaTallli Ha HaIIAHICTb s
PI3HHX  pPEXHUMIB  eKcIUTyaraiii (30epiraHHsi, TpaHCIOPTYBAaHHS, TEXHIYHE
0OCITyrOBYBaHHsI, PEMOHT) IPOBOAMUTHCS 3a JOMOMOTOI CKJIaJaHHs THUIIOBOTO
rpadika XKUTTS BUPOOY 3 ypaxyBaHHSIM THUMYACOBOTO IHTEpBAIy pOOOTH BHUPOOY
(At;), y BignoBiaHi# ¢a3i KHUTTSA, a TAKOXK 3HAYCHb 30BHIMIHIX (akTopiB (0, a, F, ...) 1
pexumiB podotu (V, J, P) mns xoxHoi ¢aszum xuttsi. Ha OCHOBI CTpYKTYpHO-
(YHKIIOHATBHOI CXEMHU 1 CPOPMYJIHOBAHOTO MOHATTS BIAMOBHU (KaTacTpo(]iyHOTO 1
MapaMeTPUYHOI0) BU3HAYAIOTH BIJAMOBIIHI 3HAYEHHS 1HTEHCUBHOCTEH BIJIMOB Ta
MOBIpHOCTEH O€3BIIMOBHOI POOOTH JUIsl KIHI KOXXHOTO eramy (¢as3u) >KUTTS
BHUpOOY 1 MOBHY (CyMapHy) MMOBIPHICTh BiIMOBH (0€3BIIMOBHOT poOOTH) BUPOOY.

VY 3aranpHOMY BHUNAAKYy MOKHA BBa)KaTH, IO TPH BIAMOBITHOMY piBHI
MPOCKTYBaHHS, BUPOOHMIITBA Ta ekcrutyataiii P,, Py, P, OyayTb BUCOKMMHU a0o
NpuHAaMHI MOKHAa BHU3HAYUTH HA OCHOBI IMOMNEPEIHIX PO3paxyHKIB, Ta OI[IHKA
HaJIIHHOCTI 3epHO30MpPaTHbHUX KOMOANHHIB 3BOJUTHCS 10 OIIHKY ii 3110HOCTEH (Pyopy)
HaIIHHOCTI.

[ToBHa HamiliHICTH OyJe CKIAAATHCS 3 HAMIMHOCTI 1i (MACMBHUX 1 aKTHUBHUX)
€JIEMEHTIB, METali30BaHUX 1 3BapHUX (MasHUX) 3'€HaHb, KOPIYyCy Ta
KOHCTPYKTUBHUX €JIEMEHTIB 3€pHO30MpaIbHUX KOMOaiHIB. Y CBOIO depry,
HAJIAHICTh KOXKHOTO 3 BIJIMOBIIHUX €JIEMEHTIB 3€pHO30MpaAIIbHUX KOMOaiHIB Oyze
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BU3HAUYATHUCS 1X HAAIMHICTIO 10J0 BUACYTHOCTI mapamerpuyHux (P') 1
karactpodiuaux (P''y) BiAMOB.

A). llapamempuuni 6ioM06uU BUKIMKAIOTHCS 3MIHOIO TTapaMeTpa eJIeMEeHTa ITijI
BIUTUBOM (PI3MUHUX HABAHTXKEHb 1 BHACIIIOK (PI3UKO-XIMIYHUX 3MIH B MaTepiaii
(s1BUIIIE CTApiHHS 1 3HOCY) €JIeMEHTa 3epHO30HpaIbHUX KOMOAHIB.

ﬂMOBipHiCTL TOTO, 110 3HAYCHHS BUXITHOI BEJIMYUHH ) JISKATUME B 3aJaHUX
MeXax:

Ymax =Y + 4y
Ymin :y_Ay
_ oyt
1 [y — (7 + Ap)]°
= — exp — dy, 4
0 63,\/%_ p 262_')7 y ( )
y—ay

JIe Y — CepeaHE 3HAYECHHS BUX1HOI BEJIMYUHU;
8, — CepeTHbOKBAIPATUYHE 3HAYEHHS BUXIHOT BEJIMYMHH,
Ay — IpupiCT CEPEeTHHOr0 3HAUYECHHS BUXI1/IHOT BEJTMYMHHN BHACIIIOK
Ji1 30BHIMIHIX YMHHUKIB 1 MIPOIECIB CTAPiHHS Ta 3HOCIB.
3HaueHHs 30UIBLICHHS] CEPEeIHbOTO 3HAUYEHHS BUXIJHOI BEJIMYMHM 3a3BUYail
MO>KHA MPEJACTAaBUTH Y BUTIISIL:
Ay = Ay' + Ay, (5)
ne Ay' — 000pOTHI 3MiHH, 3HUKAIOYi IPU MPUITMHECHHI JTii 30BHIIITHIX YNHHHUKIB;
Ay'' — He3BOPOTHI 3MiHH, BUKJIMKAHI IPOIECAMH CTaPiHHSI.
[lin BruIMBOM 3MIHM 3O0BHINIHIX BIUIMBIB: Temmeparypu (A#), BimHOCHOI
BOJIOTOCTI (AZ) NIPUCKOPEHb (Aa) i T.1. BinOyBaeThcs 3mina Ay'ta Ay'’

o(Ay L 0@y d(Ay’
py = I8V g OBV ) OBY) oy §100 4 5107 + SiAa +

00 07 da 505" N
—rr_ y y
Ay’ = T t+ N N,

(6)
ne t — gac poOOTH TEXHIKH;

N — 9KCII0 ITUKITIB POOOTH TEXHIKH.

Takum 4MHOM, 3HAIOYU JJIS JAHOI CLIILCHKOTOCTIONAPCHKOT TEXHIKU 3HAYCHHS
a(ay') @y | 6(Ay) tN

26 ' o0z ' oa
A8 =6, —0y; Az = z, — z,, MOXHA 3HalTH 3HaueHHa AY'Ta Ay"', 3ymoBneHi
3MIHOIO YMOB pOOOTH.

b). Ilpuunna BUHMKHEHHS Kamacmpogiunux (panTOBUX, MOBHUX) BIJAMOB
KPUETHCA B TIEPEBUINICHHI JIIOYMMU HABAHTAXKCHHSIMU KPUTHUYHUX 3HAYCHb
MEXaHIYHOi, eJEKTPUYHOI a00 TEeIJIOBOI MIIHOCTI, TPAHUYHO JOMYCTUMHX IS
JTaHOTO MaTepiay abo eleMeHTa.

Posmonin kputuuHOro mMapameTrpa sl MaTepialy, IO BH3HAYaE€ MOro
MeXaHIYyHy (Hampyra po3puBYy, BIiJAIIApOBYBaHHSA, ... Xx-P,), €ICKTPUUHY
(Hampy>KeHICTh €NEKTPUYHOTO IMOJIS IPU TEIIOBOMY Mpoboi x = E,,) ab0 TemIoBy

1 BEJINUNHU 3MIHH 30BHIIIHIX BILIMBIB
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(Temmiepatypa MIaBieHHs x = O, abo BUIApPOBYBaHHSI X = 6, ) MIIHICTb,
HiAMOPSIAKOBYETHCS 3a3BHUail HOPMAJIBHOMY 3aKOHY:
- _ N2
dg 1 (x — %p)

dx " svam ¢ 267 e
[Ipu npomMy poOoui 3HAYEHHS MapaMeTpa X, OepyTbCsi 3HAYHO MEHIII
CEPENHBOTO 3HAYCHHS KPHUTUYHOIO IApaMETpa X, TaK 00 3abe3medyBanacs
HaaMIpHICTh 1o naHomy mnapamerpy (Pm ,6h ,E. ), BH3Ha4daeThcs abo sk 3amac
MIITHOCTI:
Ax = Xp — %
a00 K KOedIIIEHT 3armacy MIITHOCTI:

p )

p

Bnacniiok BBy (h13MKO-XIMIYHUX MPOLECIB 1 BHYTPIIIHIX 3MiH B 00Cs31 1 Ha
MOBEpXHI Marepiany (mpoueciB audy3ii, BUIIAPOBYBaHHSA, KOpPO3li, BIUIUBY
BHYTPIIIHIX HANpYyKE€Hb) Ta MiJl BIUIMBOM 30BHINIHIX HABAaHTaXXEHb (TEMIEpPaTypH,
BOJIOTOCTI, TIPHCKOPEHb ...) BifGyBaeThcs 3MiHa 3amacy MinHocti Ax. MIMoBipHicTh
BIIMOBH €JIEMEHTA CLIbCHKOTOCIOJAPChKOI TEXHIKM BU3HAYAETHCS CIIBBI1IHOIIEHHSAM
MDK  HOro  KOHCTPYKTMBHO-  TEXHOJOTIYHOK  (BUXIZIHOK)  MILHICTIO 1
HAaBAHTAKEHHAMM, SIK1 JaHUI MaTepiajl BATPUMYE MPHU EKCILTyaTarlii.

[Ipunyctumo, 1O AOCHII)KYBaHA 4YacTHUHA JeTajl 3HAXOAUThCA NI JI€I0
MOCTIMHOTO MEXAaHIYHOTO HAaBaHTAXXEHHSI, 110 BUKJIMKAE HampyxXeHHs P, VY
3arajibHOMy BUNaAKy 3HaueHHs P, <P, ode P, — 3HauYeHHS BUXIJHOI MIITHOCTI
Marepiany (eneMenTa). OgHak BHACHIIIOK TOTO, 1110 3HAYEHHSI BUX1IHOI MIIIHOCT1 JJIst
JAHOTO Matepiany abo €JIeMEeHTa HE € CTPOro IOCTIHHOIO BEJIWYMHOIO, a Mae
Jiara3oH OJIM3bKO JISSIKOTO CepeIHhOT0 3HaUCHHS P, 3aJIe’KUTh Bl SKOCT1 BUX1THOTO
MaTepiany, KOHCTPYKIi 1 TEXHOJOTli BUTOTOBJICHHS Ta MiJKOPSETHCS 3a3BUYAN
HOPMAaJIbHOMY a00 JIorapuMiYHO-HOPMAIBHOMY PO3IO/ILTY, ICHYIOTh TaKi 3HaYeHHS
P, , axi OynyTh MEHII JIF0YOT0 HaBaHTaXeHHS P, Y 1IbOMy BUNAJKYy WMOBIPHICTH
BIJIMOBH IIPH JTAHOMY JIIFOYOMY HaBaHTa)KE€HHI P, BU3HAYAETHCS:

—Py _ Pg=Py (P IS)
d 1 Ws=Fa)
1= f (d_;) W= f L dp, (8
a IHTEHCUBHICTH B1IMOB: ) )
L __da_ d@p)
YT dap)  dt

ne Ap = P, — P, — 3amac 1o MIIHOCTI, PI3HUIIS MDK CEpeIHIM 3HAYCHHSM BHUXI1THOT
MIIIHOCTI Ta JIFOYUM HABAHTAKEHHSIM.

BenuumHa fgirodoro HaBaHTaKCHHS P, YacTO TakOoX HE 3aUIIA€ThCS
IOCTIHOIO, a 3MIHIOETHCA ONM3BKO IESAKOTO CEePeIHLOro 3HadeHHs P,. 3a3zBuuaii
MO’Ha BBa)KaTH, 1110 BIAXUIICHHS BIJIIOB1Ial0Th HOPMAJILHOMY 3aKOHY.

Toni iMOBIpHICTB TOTO, 110 P, > P, , T06T0 AP = P, — P, > 0, BU3HA4a€eThCS:
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=P, _
P [AP=(Pg—Py)]?

Pq
P(P, > B, . fl[ 203
= X
¢ ’ OsV2T .
Fa_FE

d(AP) = ¢ (T) 0,5 (9)
ne (P, — B,) = Api by = /62 + 62

Ha mpaktuimi npu ekcrutyaraiii 3aBXId NparHyTh 3MEHIIUTH BEIUYUHY
HMOBIPHOCTI BiIMOBH (.
[I1o6 moMorTHCS IBOTO, HAMEHIIIA BETUYHHA MIITHOCTI €JIeMEHTa (Matepiamy)
P, MoBUHHA OyTH OliblIe HAWOLILUIO OYIKYBAHOT BEIMYUHU HABAHTAXKEHHS P, .
SIKIO  TPUITYCTHTH, MO0 PO3MOAUT MimHOCTI P, 1 HaBaHTaxeHHS (Pg)
MIIKOPSIOTHCS. HOPMAIbHOMY 3aKOHY, TO HEOOX1IHO BUMAaraTu, 100
|[E(R) —36,,] > [E(B) — 36, ] (10)

Pq. . , .
abo —Mi = K. 3 ypaXyBaHHSAM BUMOTH raGapuTiB, Bard, BAPTOCTi TOIO.

BMakc

VK 631:86:631.17
JEL Classification Q 01; D 24; P 42

METOAUKA BUSHAYEHHSA ®YHKIHIOHAJIbBHUX 3B’A3KIB
MIK JTATHOCTUYHHUMHU O3HAKAMMU TA TAPAMETPAMUA
TEXHIYHOI'O CTAHY CAMOXIJIHUX OBIIPUCKYBAYIB

I. C. JIvwouenko
Hayionanvruii ynisepcumem biopecypcis i npupoookopucmysanus Ykpainu,
m. Kuis, Yxpaina

BusHaueHHs (DyHKIIOHAJIBHUX 3B’SI3KIB MIXK JI1arHOCTUYHMMM O3HAaKaMH Ta
napamMeTpamMy TEXHIYHOTO CTaHy CaMOXIJHMX OOINPHUCKYBaudiB MOKHa IPOBECTH
JIBOMa METOJIaMU €KCIIEPUMEHTAILHIUM Ta TEOPETHUHUM.

[TpoBeneHHST E€KCHEPUMEHTAIBHUX JIOCHIIKEHb XapaKTePU3YEThCS BETUKOIO
KUIBKICTIO BUIPOOYBaHb CaMOXIAHMX oOmpuckyBauiB. HeoOXimHO mMOCIIOBHO
BapilOBaTH 3HAYEHHS MapaMEeTpiB TEXHIYHOIO CTaHy CaMOXIAHUX OOMpPHUCKYBadiB 3
MIHIMQJIBHAM KPOKOM, TPHU IIbOMY BHMIPIOBATU IarHOCTHYHI O3HAKW CAMOXIJTHUX
oOmpuckyBauiB. [{yst OUTbII0T 00’ €KTUBHOCTI HEOOX1IHO BUKOHYBATH 3 MaKCUMaIbHO
MaJuM KpoKoM. BpaxoByroun BeMHKUN 0OCST SIK MapaMeTpiB TEXHIYHOTO CTaHy (Jai
— IITC), tak 1 pniarHOoCcTMYHMX o3HaK (mami — JIO) X XapakTepu3yrouux
BUMIPOOYBAHHS CaMOXIJHUX OONpUCKyBayiB OyayTh TpUBAIMMU B 4Yacl Ta
TpynoMictkumu (puc. 1). TeopeTuuHuii Meron Mae Ha yBa3i BHUKOPUCTAHHS
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PO3paxXyHKOBHX METOMIB, IO 3HAYHO MOJIETIIyE POOOTY JOCHiAHUKA. Y 3B’S3KY 3
BUIIIEBUKJIAJICHUM HaWOUIbIIY TIepeBary HaJaeTbCsi TEOPETUIHOMY METOJY.
TeopeTnunuii METOA y TOMY, IO y TIEPIIOMY €Talll BU3HAYAIOTHCS MapaMeTpu
TEXHIYHOTO CTaHy CaMOXIJHUX OOIPHCKYBauiB, 3HAYEHHS SIKUX BapIlIOIOTHCI Yy
JiamasoHi Bi MiHIMaIbHUX 10 MAaKCUMAJIBHUX 3HA4YCHB. [Ipy bOMy 111 KOKHOTO 1 —
3HaYeHHS  TapaMeTrpa  TEXHIYHOTO  CTaHy  CaMOXIIHUX  OOIpHCKyBayiB
PO3PaxOBYIOTbCA XapakTepUCTUKU. lle BUKOHYEThCS 3a JOMOMOTOI0 PO3pOOIEHOT
MaTeMaTHYHOI MOJIeNi Mpolecy (PyHKIIOHYBaHHS CAaMOX1THUX OONPUCKYBaiB.

A0

-
>

MNTC

Puc.1l. ®yukmionaneuuii 3B’si30k Mk JIO Tta IITC  camoxigHux
oOIpuUCKyBayiB.

[ToTiM poBOAMIIACS aPOKCUMALIISI OTPUMAHUX 3aJIEKHOCTEN.
ArnpokcuMmaliisi TpoBoJuiacs 3a METOJOM HAaMMEHIIMX KBaJApaTiB 3rIAHO 3
BUPa30M:
Y=b+C,-Q+C,-Q*+C,-Q*+...+C,-Q°, (1)
ne: biCl...C6 — koncrantu, Q — mapaMeTpu TEXHIYHOTO CTaHYy.
JIOCTOBIpHICTh anpoOKCUMAIlli OIliHIOBAJIacs KOE(IIIEHTOM JOCTOBIPHOCTI
anpokcuManii R?, BenuumHa SKoro BU3Havanacs 3a supaszom (1):

re g 2 Y)’
(SvE)- (ZY)

(2)

2 . . .
ne: Y;” — eMIipudHi 3HAYSHHS TIarHOCTUYHHUX O3HAK;
Y, — TEOpETHYHI 3HAYCHHS IIaTHOCTHYHUX O3HAK;

N — YUCIIO Map TEOPETUYHUX Ta EMIIPUYHUX 3HAYCHb.
JUis  BUKOPUCTaHHS y JIOCHIJUKEHHSX MaTeMaTHMYHOI MOJENl MpOoLECy
(YHKIIOHYBAaHHS ~ CaMOXIJIHUX  OONpPHUCKYBadiB  HEOOXIAHO  NEpeBIipUTH i
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aJIeKBaTHICTh. 3a JIOMOMOTOI0 TporpaMu po3pobiieHoi B cepenoBuini MatLab s
KOXKHOI TOYKHM EKCICPUMCHTAJIIbHUX XapaKTePUCTHK Oyia 3HaWeHa JUCIepCis
B1JITBOPIOBAHOCTI:

n
2 1 N2
Sei()m - Z (yz - y) ) (3)
n—1%7
JIe: N — YKCII0 BUKOHAHUX JIOCHI/1B BUSHAYCHHS JUCIIepCIi BIATBOPIOBAHOCTI,
Yi — 3HauYeHHs JOCIIPKYBAaHOTO BHXIJIHOTO TlapaMeTpa, OTpUMaHe IMpH 1-

EKCIICPUMEHTI;

Y — cepeliHe 3HAUCHHS MapaMeTpa BUXITHUN XapaKTEPUCTUKH.

[Ticns woro Oyna BH3HaueHa JUCHEpCis aJeKBATHOCTI, IO MOKa3ye CTYMHiHb
PO3CISTHHS pe3yNbTaTiB PO3PAXYHKY MOJIEN BiJ TaHUX KOHKPETHOTO €KCIIEPUMEHTY:

2 1 C 1 \2
Saa - n—K ;(yz yz) (4)
J€: N — YHCIO JOCIPKYBaHHX TOYOK OJIHIEI 3 peanizaiii eKCIepUMEHTAIbHUX
XapaKTEPHUCTHK;
K — uwucio koedilieHTIB, 3HAWAEHUX MpPU ampoKCUMalli pO3paxyHKOBOI
XapaKTEPUCTHKU;

Yi — 3HAYEHHS J-TOYKH EKCIIEPUMEHTY;

Y — pO3paxyHKOBE 3HAYECHHS j-TOUKH.

BigHomeHHsT 3HaMIEHUX AUCHEPCI € po3paxyHKOBUM 3HAYEHHSM KPUTEPIIO
NEePeBIPKU aJIeKBATHOCTI MaTeMaTUYHO1 MoJieni (kputepiit Dimepa):

(5)

3agaBmiuch 5%  piBHEM  3HAUMMOCTI  BHU3HAYMMO  KOXKHOI  TOYKH
XapaKTEpPUCTUKU TaOiM4yHe 3Ha4YeHHs Kputepito Dimepa, 1 MOpiBHAEMO #oro 3
pe3yabTaToM po3paxyHkKy. IIpu 1bOMy KUIBKICTH CTYINEHIB CBOOOIU KPUTEPIIO
nopiBHoBatuMe: v1l=n-11v2=n-K.

VY BuNaiKy SKUOI0O pO3paxXyHKOBE 3HAUEHHS KpuTepio Oyne OUIbIIUM 3a
TaOJIMYHE:

F>F'
(vi,v2,5%) . (6)

BBaskaemo, 1110 MOJIeNTh 3HAYMMO BU3HAYAE PE3YJIBTATH EKCIIEPUMEHTY, TOOTO €
aZICcKBaTHO. SIKIO BUIIICHaBEJCHA YMOBAa HE BHKOHYETHCS, MOJICITh BU3HAETHCS
HEaJICKBATHOIO 1 BUMArae MmoAaJIbIIoTo JOOTPAIFOBAHHS.

Jlnst Ttoro, mo0 CyauTH TPO TEXHIYHUM CTaH CHCTEMH CaMOXITHUX
oOTpucKyBayiB, HEOOX1THO 3[IHCHATH HOPMYBAHHS TIarHOCTUYHHUX O3HAK.

Ha xapakTepucTukax NepeMHKaHHS Mepeaad BUIAUISIOTH 00JIacTi JIOKATbHUX
JIIarHO31B, HAa SKUX Yy CBOIO YEPry BiJ3HAYAIOTh BCI JIarHOCTUYHI O3HaKku. Bubpani
TIarHOCTUYHI O3HAKW HEOOXITHO HOPMYBAaTH TaK, SK BOHM MarOTh (DYHKITIOHAJIBHI
3B'I3kW. J[iama3oHW BapilOBaHHS TMapaMeTpiB TEXHIYHOTO CTaHy BHU3HAYAIUCS
BIJIMOBIAHO /10 TEXHIYHO1 JOKYMEHTAIlll 3aBOAY — BUPOOHMKA, a TAKOXK PE3yJIbTaTH Ta
peKoMeH a1l MmornepeHiX pooiT.
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HopMyBaHHS POBOIUTHCS 32 TAKOK METOIUKOIO:

1.3a [0mOMOror0 MaTeMaTHYHOI MOJEIl BHU3HAYAIOTHCA 3aJIEKHOCTI MIK
napaMeTpamMl TEXHIYHOTO CTaHy Ta [IarHOCTUYHMMU O3HAaKaMU CaMOXIJTHUX
0OMpHCKyBayiB, IO MEPETBOPIOIOTHCS HA TpadivHi.

2.3a JOMOMOrOI0 ampoKCHMalii OTpUMaHMX TrpaiuHuX 3aleKHOCTEH
BHU3HAUYAIOTHCA PIBHSIHHS 3B’ A3KIB J1arHOCTUYHUX O3HAK 13 TapaMeTpaMH TEXHIYHOTO
CTaHy CUCTEMH CaMOXITHUX OOMPHUCKYBayiB.

3. PiBHSIHHS 3B’S3KIB BUPILIYIOTHCS AJII KOHKPETHUX HOPMATHBHHUX 3HAUCHBb
mapaMeTpiB TEXHIYHOTO CTaHy CaMOXIJHHUX OONPHCKYBaudiB 1, TaKUM YHHOM,
BU3HAYAIOTh  HOPMATHMBHI  3HA4YCHHsS  JIarHOCTUYHUX  O3HAK  CaMOXIiTHUX
0OMPUCKYBaYIB.

VK 631:86:631.17
JEL Classification Q 01; D 24; P 42

METOJI JTHIMHOTO MPOTHO3YBAHHSI TIAPAMETPIB TEXHIYHOT' O
CTAHY 3EPHO3BUPAJILHUX KOMBAWHIB JIATHOCTYBAHHAM
BIJIEOEH/IOCKOIICIO

0. B. IlIguoyn
Hayionanvruii ynisepcumem biopecypcis i npupoookopucmyseamus Ykpainu,
m. Kuis, Yxpaina

MeTon NiHIHHOTO MPOTrHO3YBAaHHS HAMMPOCTININI 1 OJIATAa€E B TOMY, IO YMOBH
eKCIUTyaTallii 3epHO30upaibHUX KOMOAWHIB MPUITMalOTh HE3MIHHUMU, a 3aJIeKHICTh
3MIHM TlapaMeTpa BiJl 4acy poOOTH — JIHIMHOIO. 3aBASKU UM JIOMYIICHHSM IS
OJICp’KaHHS MPOTHO3Y JIOCUTh 3HATH JIMIIE TaKl BEJIUYMHHU: HAPOOITOK 3 IMOYATKY
excrutyartamii (TH), HomiHaneHe (I1H), rpanuune (IIr) ta daxtuune (I1i) 3HaYeHHS
napameTpis.

dopMyiia Jyist JIIHIMHOTO MPOTHO3YBAaHHS MA€ BUTJIS!

R
T :TH 3a1

3an

oux
1€ Raan Ta Ry — KOEQIIIEHTH 3aJIUIIKOBOTO Ta BUKOPUCTAHOTO PECYPCLY,

[Tpuknazn. Hapo6iTok mummiaApo-nopiiHeBoi rpynu nuryHa J[-240 cTaHOBUTH

1000 moTtoroawH, a BUTpaTa Ta3iB dYepe3 YIIUIbHEHHS AopiBHIOE 60 s/xB. s

JIBUTYHa HOMIHAQJIbHE 3HAYCHHS CTAaHOBUTH 28 II/xB. a rpanudne — 90 1/xB.

Busnauutu mporno3 0e3BifgkasHoi poOotu, KoedillieHT 3aiHIiKoBOTO pPecypcy

CTaHOBUTH:
. 90- 60
' 90- 28

=0,483
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Bignosiguo Ry« =1 -0,483 =0,517.
Toni mporxos:

T, . =1000 0,483

3a4

=934

3

TakuMm dYWHOM, YIIIIBHEHHS UWJIIHAPO-TIOPIIHEBOI TPYNMU IBUTYHA Tpeda
peMoHTyBaTH uepe3 934 MOTOroAnHMU.

JliniiHU#A MeTOJ| MPOTHO3YBaHHS MO>KHAa 3aCTOCOBYBATH Mijl YaC BUKOHAHHS
IIPOTHO3YBAaHHS IapaMeTpiB TEXHIYHOTO CTaHy 3€pHO30MpAIbHUX KOMOANHIB
J1arHOCTYBaHHSIM B1JICOCHIOCKOITIEIO JIJI1 BU3HAUEHHS MPHUOJIU3HOTO CTPOKY poOOTH
OKpPEeMHUX arperariB J10 PEMOHTY. 3aBASKM UM JaHUM MOJIMIIYIOTbCS YMOBU
IUTAaHYBaHHS ~ TEXHIYHOTO OOCJIYroBYBaHHS Ta PEMOHTIB  3€pHO30MpaIbHUX
KOMOaliHiB.

VK 631:86:631.17
JEL Classification Q 01; D 24; P 42

USE MODED BAR OF VARIABLE CROSS SECTION IN VIBRATION
ANALYSIS OF TELESCOPIC BOOM SYSTEM OF MASHINES

1. M. Sivak, PhD
National University of Life and Environmental Sciences of Ukraine, Kyiv, Ukraine

To analyze the kinds of oscillations (longitudinal, twisting and bending)
telescopic boom mashines systems should take into account the fact that the weight is
distributed along the arrows (core) and core section is variable along its length.

In this case, instead of, for example, the classical equation of longitudinal
vibrations (when constant-section rod) must come from one of the following

equations:
2.0 (g 0u)_g(8u), (1)
¢ ax(S 6x) S(af]
where: ¢ — velocity of longitudinal vibrations propagating in the core, S - area of its
cross section s=S(x) u=u(x t) — Longitudinal movement of arbitrary cross-section
of the rod, x — longitudinal coordinate (along the core axis), t - time.
Equation core twisting oscillations should be considered as:

2
2.9 (100 \_,. 00 | (2)
I ax Ox or

where: ¢; — speed twisting waves propagating in the core, | — polar moment of inertia
of the rod, 7=17(x), ¢ = ¢(x,¢) — angle cross-section of the rod relative to its axis (X in
any section of the rod).

Equation transverse (bending) oscillations of the rod should be seen in the
following form:
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07 9 Y
where: EI — bending stiffness of the rod, EI = EI (x), m - weight rod, y (X, t) —
arbitrary displacement rod section (x) in the direction perpendicular to its axis.
It should be noted that the equations (1)-(3) using similar substitutions could
lead to ordinary differential equations for the function X (x):

& [El- oy ]=—m oy 3)

2 2
($-X) '+ B8 x=0; (I-X')"+ %-1-)(: 0; (4)
¢ 1
(E-I-X")"-mp’-X=0,
bar near where function means differentiation with respect to spatial coordinates X,
and the other equation for the function T (t).

Issued above equation (1)-(4) are variable factors dependent on x. Solution in
closed form is available only in certain cases where the variable S (x), I (x), J (X) by
special dependency and, in general, is the transition to approximate methods (where
J (X) — point inertia in the core section X, and E — in the above (3) is elastic modulus
(Young's) core material). Some of these approximate methods are set forth below in
connection with the need to analyze and improve methods for calculating the
different types of vibrations that occur in the core variable section within review
telescopic jib cranes as such systems with discrete — continuum properties.

Basic models of telescopic boom cranes investigated in [1]. However, the
authors of these works use models with lumped parameters (ie discrete model) and do
not include distributed properties of the systems. The authors of this study, it is
advisable to use approaches developed in [2] for a comprehensive analysis is
continual (distributed) properties telescopic jib cranes systems.

Below are justified and some methods of approximate solutions of bending
vibration rods constant and variable section that allow variables to investigate
fluctuations telescopic jib cranes systems.

1.  Vereshchagin method (for permanent core section).

Composition and solve the differential equation of free oscillations console
(model telescopic boom cranes system that is in operation (the unfolded throughout
dovzhnynu state). We use the approach of [3]. We believe that the ends (free) console
is a load, which has finite moment of inertia (Fig. 1 a), in addition, neglect beam
weight compared to the weight of cargo. Fig. 1 introduced the following notation:
| — the length of the console, El — its bending stiffness, m — weight cargo, ¢ — its
radius of inertia.

The proposed system has two degrees of freedom of movement, and
generalized coordinates for convenient and appropriate to choose a console deflection
and rotation angle ¢ end console (Figure 1b).

For the purposes of differential equations of motion and use the reverse
method, consider bending lagless skeleton, which is shown in Fig. 1.

External forces are inertia load -m - @2-. then:¢

y=-011-mp2 -, ¢ =-m - 9512-me2 . — 1 - yP * 51, VP55, (5)
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mg
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a @

a

4 @ my
] —m-0*P

b
Fig. 1. Diagram console by Vereshchagin.

LN
|'=

This point was over a function of mean differentiation over time t.
Factors influence 611, 812, 621, 622 available methods of strength of materials,
for example, using the formula Vereshchagin. In this case, they are expressed as

follows:
Sy =By = 6y = 6
11 = 55012 = 57,622 = (6)
Thus the differential equations of motion take the form:
3

2
m.j}. l_+m92 .gb.l__l_y:O;

3EI 2EI )
S Y
m:y: g Tme @ Te =Y

Partial solution (7) provided (stability criterion) Sylvester equilibrium for the

considered system (consider this criterion is met) can be written as:
q;=sin(kt +a),j= (1, 2).A; (8)

These expressions described monoharmonic oscillatory mode with frequency
k, the total for all coordinates (ie y and ¢). (Note that when the Sylvester criterion
system which is derived from the equilibrium, provides free oscillations) gq;.

Substituting (8) in the differential equation (7), we obtain a homogeneous
system:

meE o 4.2 . 2.4 — 0.
(3EI k 1) me” " Jm kA, =0 )

mi> o me*l o ) _
=k A1+(EI k 1) A, = 0.

Equating to zero the determinant of the system (9), we obtain the following
frequency equation:

m2?lt 4 (m@’l  mP\ 5 _
T (B +2) - k2+1=0. (10)

El 3EI
Its roots have the following form:
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1

2 3 2 3\ 2 2
mg“l ml mg4l ml _
k2. — l( EI +ﬁ) l( EI +ﬁ> I 1 (11)
L2 ™ [m29214] = )4 [m22147° 12+(EI)?
0 << 1 have from (11):
ZNE(_Q_QZ). 2~q_E’.( “_lz)
ki —3 w2 ) ks —r 1+ o) (12)

To find their own forms of oscillations of the system will create relationship
(Al / A2) from the first equation of (9):
mi3
1y O3k (13)

12 .
A, (mgz- 5 k2)

Substituting here each of the found values and higher (by formulas (11) or (12)
k%k> have:
Ayq 3 Ay, 21
X1 = = = %22 T 5 3
These value (14) characterizing their two farms (Fig. 2, b).
As shown in Figure 2, the first own farm has a relatively low load angle and
the second form - relatively small deflection end of the console.
Find the data traffic law system if its equilibrium is disturbed is applied to the
center of gravity of the cargo instant momentum 3.

(14)

Fig. 2. Proper form fluctuations Console.

In this case, the initial conditions must be formulated as follows:

YO =0,(0)=00)=0=0y=¢. (15)
General solution now looks like:
y= Ay;-sin(k; t + a;) + Ay - sin(k,t + ay)
{go = A,y - sin(kit+ ay) + Ayy - sin(kyt + ay)
Substituting here from (16) found the ratio of amplitudes (14), we find:

lae)
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( y = All * Sln(klt + al) + )
+A12 sin(k, t + ay),

Vo = — Ay csin(kgt + ag) — } (17)

21 .
\ —Q'An ssin(kyt +a3) . |
To determine the four unknowns use the above initial conditions (15)

Ajq,Aqp, a4, a5

( All ) Sinal + A12 . 3\
a, = O, % - All 'Sinal -
sin
392 * Aqp "sina, = 0;
< 11" kq-cosa; + Ay, - ky - cosa, = ( (18)
§ 3
= %: o Ai1 - ky-cosa; —
21
L —3—92-A12 -k, - cosa, = 0. )
Hence we find:
s g3 ¢ 0 o —
An = A = g @ =0 @ =0 (19)
Accordingly, the motion is described by the equations:
3
y(t) = : [%-Sinklt + g : f—3 -sinkzt];
(20)
V3 . 3 .
()= \/W [ sink t — 2 % -smkzt].

2. Ritz method.
Wonder several functions, (x), ..., (x), each of which meets the geometric
boundary conditions of the problem and form function f (X)f; (x)f. f,, as the sum of:
f)=..+-C" fi+ G fatinfn (21)
Substituting the function (21) in Rayleigh formula:
., JLEM(ax
B [folmfzdx] ’
then the result will depend on the particular choice of ratios ¢;, ¢, ..., C,,.
Ritz method allows the use of a simple idea: coefficients ¢;, 5, ..., Cy,.
Must be chosen so that the calculation formula (22) would give the least
importance to. Theorem Rayleigh follows that such a choice would be the best (if this
system function) p? f;.
Minimum conditions have the form p?:
o | [ E1(f)2dx
G [ fémfzdx

(22)

=0@i=12.,0), (23)

35 o B ax] - [fomy? dx| - [ fyms2ax] - [ 81 (%] @)
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Divide equation (24) integral to and including the formula (22)fol mf? dx have:
L [IEL-(f)? = p* mfAdx =0,i=1,2,..,n. (25)

Equation (25) is relatively homogeneous and linear, ..., and their number is
equal to the number of members of the expression (21). Equating to zero the
determinant composed of coefficients at, ..., will have a frequency equation. This
equation not only gives a good approximation for naymenschoyi frequency, but also
identifies (but less accurate) value higher frequencies. It can be found as much
frequency as components made in expression (21) ¢;¢,¢;C,.

Ritz method as Rayleigh method allows to solve the problem in the case of
discontinuous functions and EI m, when these functions are different analytical
expressions for different parts of the beam length / console.

Define by Ritz lowest natural frequency of transverse vibrations console
variable section, which has a thickness equal to the conventional one.

Height varies linearly (Fig. 3):

h,= I—h3

x3

X
RTIBL ;m = Qh- " (26)

1

[

— o

Fig. 3. Diagram console (26).

For the approach of looking for solution of using:

— X 2 —
f(x)=c-(1- 7) + G x 27)
Each member of this example satisfies the boundary conditions of the problem:

f1=0,f2=0,f1'=0,f2'=0'x=0. (28)
If limited to one member, then get Rayleigh method (error of about 3%):

E
p=1582h é (29)
To get a better approximation, we take two terms of the expansion. Substituting
them into expression (25), then we will have integral values:

2
5 [(c_1—2c2)2+24 & 202)+6 ‘5] 40 (Cl+2i$§2 ZCSZO)
(1213) p "9 E

(30)
Differentiating the expression (30) on the first then on, we will have: ¢, ¢,
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[ EhZ _ pZ] ) C_ EhZ _ pZ . C_ . 0

(12¢1%) 30l 1 (20g14) 105 2=

EhZ p2 EhZ p2 (31)
- ~- 2.5 =0

[(12914) 105] 1 t (2091%) 280 2

Equating to zero the determinant composed of coefficients of these equations
(31), we obtain the equation frequency. Its roots:

I I
p.=1,536h l—g p, = 4,994h - l—j. (32)

Find the exact value differs by only 0,1% p; .

3. Bubnov-Galerkin.

In the simplest version of the method according to equation (3) should be in
place X (x) approximately expose selected expression f (x), which has one uncertain

parameter and then form the equation:

JI(E -1 - f) —mp? - f] fdx = 0. (33)
This equation expresses the vanishing of a possible work being done by force
of elasticity and inertia of moving f (x).
If we take f (x) as (21) and examine each of the components (x), as a possible
move then instead of (33) will have a ratio that expresses the vanishing of the
possible:

LI " = mp®-f1- firdx=0,i=12... (34)

Such equations can be written as many constituents have adopted the
expression (21). Each of equations (34) and has a uniform uncertain size, ... in the
first degree ¢, G,.

Equating to zero the determinant of the system (34), will have a frequency
equation.

Bubnov-Galerkin has one feature, which refers to the boundary conditions. If
the function (x) satisfy only geometric boundary conditions (as stated above, the
following functions can be used in solving the problem Ritz method), then it can lead
to significant errors in applying the Bubnov - Galerkin. If the selection of features not
consider power boundary conditions (for example, to ignore the conditions and at the
free end beams / console or on the rocker bearing condition), then it will implicitly
acknowledged the existence of the ends of the beam boundary conditions, which in
reality is not. This occurs f;f; (x)f;" = 0f;" =0 f/" = 0.

Error because the expression (34) will come nonexistent work effort. To
compensate for the errors should subtract the left side of the expression (34) “extra"
work of boundary conditions (collectively Bubnov - Galerkin). Usually do another
take over functions previously not only geometric, but also force boundary
conditions. With this feature by selecting Ritz and Galerkin give the same results.

Define Bubnov-Galerkin lowest incidence of transverse vibrations console
discussed above in the preceding paragraph.

Accepted forms as fluctuations Console expression:
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2 1_5
f()=6-(1-5) +c—2xQ (35)
Satisfies a geometric conditions at the right end, and so force conditions on the

left.
Differentiating f (x) twice, multiply by EI = E - differentiating twice and again,

: 3 _
we will have h RETEL

— — J— x2
[(Cl—ZCZ)' x+6cz-T]

l5

(EI-f'")" =E-h3
Substituting this formula in (34), we find:

. 2
f;{EZ—T'[(CZ—ZC_z)'x+ 6621"2]_ ghlpz .[C—l.x.<1—(§) >+ G- 3

(36)

1- %)2]} (1-Hax==0, (37)
W @2 e - 2 [a e (1) & a7
= §(1 — %)de = 0. (38)

Hence, too, will have the same equations as in the previous example using Ritz
method.

Similarly consist equation method Bubnov - Galerkin in problems of torque
fluctuations or longitudinal telescopic jib cranes systems.

Conclusions

1. A model of the core variable section to analyze different types:

- fluctuations (longitudinal bending, twisting) telescopic jib cranes of analytical
methods (Rayleigh Vereshchagin, Ritz, Bubnov - Galerkin) that can determine the
natural frequencies of said oscillation,

- and their spatial form (vibrations) that implement such own free fluctuation
system.

2. Obtained in the results can be used to further refine and improve existing
engineering calculation methods:

- different types of vibrations telescopic jib cranes analytical methods both at
the stage of their design / construction,

- and in the mode of real operation using discrete - continuum model core
variable section.
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YIOCKOHAJIEHHS TEXHOJIOI'II TO TA PEMOHTY ®OPCYHOK
HAJIMBHUX CUCTEM COMMON RAIL ABTOTPAKTOPHUX /IBUT'YHIB

I1. C. Ilonuk, k.m.n.
H. B. Henpocmuii
Hayionanvnuii ynieepcumem oiopecypcis i npupoookopucmyeanus Ykpaiuu,
m. Kuis, Yxpaina

3 kiHog 90-X poKiB Yy JM3ENbHUX JBUTYHax aBTOTPAKTOPHOI Ta
CUIBCBKOTOCIIOAAPChKOT ~ TEXHIKM  HAWOUIBIIONO  3aCTOCYBaHHA  OTPUMYIOTH
akymyssitopHi nanupomnojaroyi cuctemu (IIC) tumy Common Rail (CR), ae onaum 13
HalBaXJIMBILIUX €JIEMEHTIB € enekTporiapasiiyHa (opcynka (EI'®). Koncrpykuii
(OpCYHOK AMHAMIYHO BJIOCKOHAJIOIOTHCS, 30KpEMa, €BOJIIOLIS KOHCTpYKIiH EI'®
[IC tumy CR ¢ipmu Bosch 3a octanHi AecsiTh pOKIB BXKE HapaxoBYy€E UYOTUPH
HOKOJIIHHSI.

VY mporeci ekcrutyatariii napamerpu namupomnogadi EI'® 3miHO0THCA, M0 B
CBOIO Yepry BIUIMBAE Ha SIKICTh poOOTH ABUTYHA. B maHuil yac 3asiBICHHI pecypc
pob6otu EI'® nuzenbHOro ABUryHa ctaHoBUTh O6J13bK0 100000 kM mpoliry ado 2500
moro-rogua [3]. Mamuii  mocBim  ekcrutyaramii  [IC  tumy CR, mnocriiiae
BJIOCKOHAQJICHHSI 1X KOHCTPYKLIM TOSCHIOE HAsBHICTb TMOPIBHSHO HEBEIUKOI
iHdopMmamii mpo iXHIO Mpane3laTHICTb B eKCIUTyaTalli 1 JOCUTh YCKIIAJIHIOE
JOCTOBIPHY OIIHKY 1X €KCIUTyaTalliHUX TMOKa3HUKIB. Y 3B'SI3Ky 3 HEBEJIMKUM
TEPMIHOM BHPOOHMIITBA TAaKUX CHUCTEM (ipMaMU-BUPOOHHKAMU HE MOBHICTIO
BIJIIIPAl[bOBaH1 PalllOHAJIbHI TEXHOJIOTIi Ta 3aCO0M JJI1 PEMOHTY MOAIOHUX CUCTEM B
yMOBax CHEllajJi30BaHUX PEMOHTHUX MIANPHUEMCTB 1 BIZHOCHO JIOPOTMX 3alaCHUX
yacTuH. Crij] 3a3HaYUTH, 110 BEJIUKI TEPUTOPIATIbHI MPOCTOPU YKPATHU 3yMOBIIOIOTh
CKJIa/IHICTh KOHTPOJIIO 3a JOTPUMAHHSM HOPMATHUBHHMX BHMOT JI0 SIKOCTI MaJliBa Ha
PI3HHX 3aMpaBHUX CTAHIIAX PI3HAX KOMMAHIA y CILIbCHKI  MICIIEBOCTI.
JlociIPKEeHHSIMU  BCTAaHOBJIEHO, IO HAaBITh B €IWHUX BHUMAJKaX BUKOPHCTaHHS
HESKICHOTO TMajiBa HMOBIPHICTH BiAMOB mnanmuBHuUX cucteM CR y mopiBHSHHI 3
TPaIULIHHUMHU CHCTEMaMU 3HaYHO BUIIIA.

3rifHO 3aBOJCHKOI TEXHOJIOTi PEMOHTY, BCTaHOBJIEHHS By3miB EI'®, mio
BIJIMOBUJIM, HE Mepea0dadeHo, 1 BY3JIM MJIATaloTh 3aMiHi. Y 06arato B 4omy, Ha Halll
MOTJISZI, 1€ TMOSICHIOETHCS HEBUIIPABIAHO BUCOKOIO coOiBapTicTIO peMoHTy EI'®.
Texnosorii TexHiyHOro oo6ciyropyBanHs EI'® mnependadaroTh OLIHKY —Ta
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HaJalITyBaHHA €quHuX 11 Bcix EI'® konTponbHux mapamerpiB. [IpaktuuHo He
BUKOPUCTOBYIOTBCSI MOYJIMBOCTI €JIEKTPOHHOTO KEpyBaHHS MMaJMBOIOAAYCIO TMpU
perymoBanHi. He BiampamboBaHi NMUTaHHS EJIEKTPUYHOTO KOPUTYBAHHS 0a30BUX
XapaKTEPUCTHUK YIIPABIiHHS MaIUBOMNOAa4YeIo BimpeMoHToBaHOi EI'®D 3 BuaiieHHAM
IHIUBITyIBHIX OCOOJIMBOCTEH KOKHOI (DOPCYHKH.

Y 3B'SI3Ky 3 IIMM HAyKOBE OCIIKEHHS, HaIlpaBJICHE Ha BIOCKOHAJICHHS
TEXHIYHOTO OOCIIyTOBYBAaHHSI Ta PEMOHTY EJIEKTPOTIAPABIIYHUX (POPCYHOK, B TOMY
YHUCII Ha OCHOBI 3MIHM 0a30BUX XapaKTEPUCTHK YIPABIIHHS MaIHBOIOAAYECIO
JU3EIbHUX JBUTYHIB MPEACTABISETHCS aKTYAIbHUM 1 IPAKTUYHO 3HAUYIIIUM.

HeoOxigHo 3a3Ha4yuTH, IO peaji3alilis 3axojiB 3a0e3leueHHs HaJliHOCTI
nanuBHuX cucteM COMMON RAIL aBTOTpakTOpHUX JBUTYHIB € aKTyaJIbHOIO IS
O1IBIIOCTI MOOUIPHUX €HEPTeTUYHUX 3aCO01B arpOIPOMHUCIOBOTO KOMILICKCY.

VJIK 631.3:005.584.1
JEL Classification Q 01; D 24; P 42

ETAIU PEAJI3ALIL IPOTPAMMU 3ABE3IEYEHHSA HAJIIMHOCTI
3ACOBIB VIS ITPUT'OTYBAHHA 1 PO3IABAHHS KOPMIB

A. B. Hoeuubkuii, K.m.H., 00u.
Hayionanvruii ynisepcumem biopecypcis i npupoookopucmyseamus Ykpainu,
m. Kuis, Yxpaina

[Tin 3a0e3neueHHaM HaIIHHOCTI CIIJI PO3YMITH KOMILUIEKC B3a€MOIOB’SI3aHUX
OpraHi3alifHO-TEeXHIYHUX BUMOT Ta 3aXOJiB, IO MJIATAal0Th peai3allii Ha MEeBHUX
CTaIiAX JKUTTEBOTO LMKIY OO’€KTIB JOCHIIDKEHHS Ta CHOPSIMOBAaHUX Ha
OOTpYHTYBaHHSI HOMEHKJIAaTypH Ta 3aBJaHHA HEOOXIJHUX PIBHIB KUIbKICHUX Ta
SKICHUX BUMOT JI0 TOKAa3HUKIB HAIIWHOCTI, 3a0€3MEUeHHs] iX JOCSTHEHHS TMpHu
po3po01l Ta BUPOOHUITBI BUPOOIB, @ TAKOX MIATPUMKA Ta MIABUIICHHS, a NpPH
HEOOXiTHOCTI, BITHOBJICHHS TOCATHYTOTO PiBHS B Ipolieci ekcruryaTarii [1, 2].

[Iporpama 3abe3neuyenns namiiHocti (II3H) € BaxknuBUM HOKyMEHTOM B
MamuHOOyAyBaHH1 Ta 1HXXEHEpIi, 0 BXOAWTH J0 JECPKABHUX CTAHIAAPTIB YKpaiHH.
[13H BcTaHOBIIIOE KOMILIEKC B3a€MOOOYMOBJICHUX OpraHi3aliifHO-TEXHIYHUX BUMOT
Ta 3aXO/liB, K1 HEOOX1JHO TTPOBOJUTH HA TEBHUX €Tamax XUTTEBOTO IUKIY 00’ €KTa
JTOCITIDKCHHS 1 CrpsIMOBaH1 Ha 3a0e3ledyeHHs 3aJaHuX BHMOT IIMOJ0 HAAIHHOCTI Ta
miABMINEHHS HafiiHOCTI [1-3].

Mertoro npexacraBiaeHoi podotu € ¢opmyBanHsa [I3H cimbebkorocmnoaapcbkoi
TEXHIKA 32 paXxyHOK 3aXxoJiB KepyBaHHs HafiinicTio [1]. KepyBanus HamilHICTIO,
3rigHo 3a3HaudeHoro JICTY, mepenbadae coOoro IijecnpsMOBaHY isUIBHICTH I10/0
OOTpyHTYBaHHS, IUIaHyBaHHs, 3a0€3MEUeHHS, MIABUIIEHHS Ta  MIATPUMKH
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XapaKTepUCTUK  OE€3BIIMOBHOCTI,  JIOBFOBIYHOCTI, = PEMOHTOIPHUIATHOCTI  Ta
30epeKyBaHOCTI 00 €KTIB, 1110 po3risgaaTbes [1-3].

Sk mokasye anamiz [lporpamm 3abesnedenHs HanmidHocti [3], TI3H
CUIBCHKOTOCTIONIAPChKOT TEXHIKM TaKOoX IMMOBMHHA Mependadyatu 3a0e3MedeHHs
HAJIMHOCTI Ha eTamax MPOEKTYBAaHHS, BUPOOHMIITBA Ta eKCIuTyaTarii. PasoM 3 TuMm €
IITUH PST TIOJIOKEHb Ta HAYKOBO-TIPAKTUYHUX IMAXOJIB, SKI 1€ HE peani3oBaHi B
MoBHIA Mipi abo > HemocTtaTHbO po3niaanuck [I3H cimbecbkorocnomapchkoi
TEeXHIKHU.

HeoOxigHO 3a3HauuTH, IO peajizaiis 3axo/iB 3a0e3MeueHHs HaAlMHOCTI y
dopmari [I3H € akryanpHOIO M OUIBIIOCTI BHIIIB MAIIUH arpolPOMHECIOBOTO
KOMIUJIEKCY, BKJIFOYAIOYM MAITUH Ta 00JIaJHAHHS 11 TBAPUHHUIITBA BUPOOHUIITBA T
CEKTOp 3aco0iB AJig MpUroTyBaHHs 1 po3naBanHs kopmiB (3[IPK). Hamu nposeneHo
aHaI13 HAYKOBUX POOIT Ta OKPEMHUX JOCIIJKEHb, 110 HAIMpaBlieHl Ha 3a0e3MeUeHHS
HAJIMHOCTI 3a3HAYEHUX MAIIUH 1 MOXYTh Bxoautu 10 ¢opmyBanns [13H 3I1PK [4-
13].

Baxxnuse 3nauenns musa peanizanii [I3H 3I1PK e 3a6e3neueHnss epekTuBHOCTI
eKCIUTyaTallii Ta HaJIMHOCTI TEXHIKM Ha OCHOBI MaTEMaTHYHOI'O MOJIEIIOBAHHS,
BKJIFOYAIOYM PO3pPOOKY JIOTIKO-IMOBIPHICHUX Ta JIOTIKO-IMITAIMHUX MOJENen
HajiiHOCTI cucteMm [4, 6, 7, 11].

Oo6oB’s3koBoro  cknanoBoro  [I3H  3IIPK € MeromosoriuHi  OCHOBH
dbopMyBaHHS 1 JOCTIKEHHS OIOTEXHIYHUX CHUCTEMH Y TBAPUHHUIITBI SIK CKJIQJIHUX
texHiuHux cucreM (CTC) «Jlonuna-Mammunay («JIM»), «JlronuHa-manmHa-
CepenoBuiie» («JIMC») Ta «Jlroguna-Mamuna-TBapuna» («JIMT») [8, 4, 6].
Oco6muBe 3nauenHs B JICTY ta II3H 3IIPK, mo mnortpedye mnoraubieHoro
TEOPETUYHOTO OOTPYHTYBaHHS Ta MPAKTUYHOI peasizallii, 3aiiMae OIliHKA BIUIMBY
naroauHu-oneparopa Ha HaaiiHicTh CTC «JIM» Ta «JIMC» [4, 6, 11].

HepxxaBHumu crannaptami [1, 2, 3] nependadaeThCsi BAKOPUCTAHHS METO/IIB
MOHITOPUHTY JUISl OIIIHKM 1 3a0e3rnedeHHs HamiiHocTi TexHiku. Hamu mpoBeaeHo
MOHITOPUHT TOKa3HUKIB HAJIAHOCTI CUIbCHKOTOCIOMAPCHKOI TEXHIKM B CHCTEMI
IHHOBAIIMHUX TIPOLIECIB 3 JOCBIAY 3apyOiKHUX KoMmmaHiil [13], MOHITOPUHT BIUIMBY
ekcrutyartaimiiinux QakropiB Ha TexHiyHud ctaH 3IIPK [9] Ta ouiHKM CrOXUBUUX
SIKOCTEH CLIbChKOrocoaapchkoi TexHiku [10].

B nonepenHix HaykoBuX poOorax BianoBiaHo a0 ¢opmyBanHs [I3H 3IIPK
IPOBEICHO aHali3 Ta CHHTE3 KEpIBHMX MaTepialiB Ha BUKOPHUCTAHHS MalllMH,
BKJIFOYAaI0YM KOHCTPYKTOPCHKY, €KCILTyaTalliiHy Ta pPEMOHTHY JOKyMEHTAIlo 3
TOYKH 30pYy 3a0e3nedyeHHs HaaiiHocti [5, 10, 12].

Crucok mitepatypu

1. JACTY 2861-94. Hapiiinicte TexHIKA. AHam3 HagiiHOCTI. OCHOBHI
nosioxeHHs. Bunanus ogimiitae. [lepxxcrannapt Ykpainu. Kuis. 16 c.

2. JICTY 2863-94. Hapmiitaicte TexHiku. [Iporpama 3a0e3mnedeHHS
HaJIHHOCTI. 3aranpHi BUMoru. Jlepkcranmapt Ykpainu. Kuis. 16 c.
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3. ACTY 3278-95. Cucrema po3poOJieHHS Ta MOCTAaBJIEHHS NPOIYKIIi Ha
BUpoOHUIITBO. OCHOBHI TepMIHM Ta BU3HaueHHs. Jlepxkcranmapt Ykpainu. Kuis.
S9c.

4. Boyko A., Novitskiy A. Mathematical model of reliability of human-
machine system under reduced efficiency of its generalized work. Machinery &
Energetics . Journal of Production Research. Kyiv. Ukraine. 2018. Vol. 9. No. 3. 271.
P. 165-174.

5. Novitskiy Andriy. Forming reliability of means for preparation and
disposal of forage. MOTROL. Lublin. 2017. Vol. 19. No 3. P. 123-128.

6. boiiko A. 1., HoBunpkuii A. B., baguuii O. O. Oninka HagIMHOCTI CUCTEMU
«JTI0JIMHA-MAIlIMHa» B YMOBaX 3HUKEHHS PIBHA ii Mpale3aaTHOCTI W yAOCKOHAJIEHHI
CKJIQZIOBOi «JIt0J{uHa-onepaTop». KoHCTpyroBaHHS, BUPOOHUIITBO Ta EKCILTyaTallis
cuIbChbKOTOCTIONapchbkux  MamuH. KipoBorpaa. Bum. 43, Y. 1.  2013.
C. 32-38.

7. HoBumkwmit A. B., Measnuxk B. W., buioyc M. C. ®opmupoBaHue
MpOo()eCCHOHATEHO BAXKHBIX KayeCTB HHKCHEPHO-TEXHUUYECKOTO TIEpCOoHAIa TIpH
00CITy’)KUBaHUM CEIbCKOXO35MCTBEHHOM TeXHUKH. COOpPHHMK HAay4YHBIX TpPYJOB
SWorld, 18 — 30 Mapta. Texuudeckue Hayku. MiBanoso. 2014. Tom 3. C. 63—67.

8. Homumpkumit A. B. Orasg TEOpeTHYHHX JOCHIDKEHb  HAAIHHOTO
(PYHKIIOHYBaHHS CKJIAJHUX TEXHIYHUX CHUCTEM Yy TBapMHHULTBI. HaykoBuil BICHUK
HanionansHOro yHiBEpCUTETY O10peCypCiB 1 MPUPOJOKOPUCTYBaHHS YKpainu. Cepis:
texHika Ta enepreruka AIIK. Kuis. 2016. Bumn. 254. Y. 3. C. 221-335.

9. Hosumpkuit A. B., banauit O. O., buctpuii O. M. JlocnikeHHs BIUIUBY
eKcIUTyaTallifHuX (HakTOpIiB Ha TEXHIYHHM CTaH CUIbCHKOTOCTOJIAPCHKOI TEXHIKH.
Machinery & Energetics. Journal of Rural Production Research. Kyiv. Ukraine. 2021.
Vol. 12. No 4. P. 39-46.

10. HoBunbkuii A. B., HoBunpkuii HO. A. TexHiuHa oOILIHKAa CHOKHUBYHX
SAKOCTEM CUIbCHKOTOCTIONAPChKOi TexHiku. HaykoBuii BicHuk HarioHaasHOTO
yHIBEpCUTETY OlopecypciB 1 NpHUPOAOKOPUCTYBaHHS YkpaiHu. Cepis: TexHIKa Ta
enepreruka AIIK. Kuis. 2017. Bum. 264 (2017). C. 293-303.

11. HoBunibkuii A. B., Pyxwuno 3. B. BuzHauennst pyHKIiii rOTOBHOCTI CUCTEM
«IIOIMHA — MAallMHa» TPU 3pPOCTaHHI IHTEHCHBHOCTEW BimmoB. Machinery &
energetics. Journal of Production Research. Kyiv. Ukraine. 2019. Vol. 10. No. 2. P.
89-96.

12. HoBunpkuii A. B., XapskoBcekuii 1. C., Hopunpkuii HO. A. MoHiTOpuHT
TEXHIYHOT'O CTaHy CUThCHKOTOCTIONIAPCHKOI TEXHIKM 3a KePIBHUMH MaTtepiajiamMu Ha ii
excrutyarartito. Machinery & Energetics. Journal of Rural Production Research.
Kyiv. Ukraine. 2021. Vol. 12, No 4. P. 85-93.

13. HoBunpkuii  A.B., bamnuii O.0. HagiliHicTh CUIBCHKOTOCIIONAPCHKOT
TEXHIKM B CHCTEMI IHHOBAIllIMHMX TIPOIECIB 3 JIOCBIMYy 3apyOlKHUX KOMITaHIiMH.
Machinery & Energetics. Journal of Rural Production Research. Kyiv. Ukraine. 2020.
Vol. 11, No 2. P. 115-124.
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VJIK 664.7:658
JEL Classification Q 01; D 24; P 42

METOWYHI MIIXOAA 10 OPTAHI3ALIL TO I PEMOHTY
KOPMOPO3/IABAYIB: 3ABE3IMEYYEMO JOBIOBIYHICTD TA
PEMOHTONPUJIATHICTh

A. B. HosuubKkuii, K.m.H., 00y.
3. B. Pys«cuno, K.m.H., 00u.
Hayionanvhuti ynisepcumem biopecypcis i npupoookopucmyseanus Ykpainu,
m. Kuis, Yxpaina
10. A. Hosuuyvkuii
TOB «Bi/[i-Ckati», m. Kuis, Yxpaina

BuBueHHs (QakTHYHUX 3HAYEHb IMOKA3HUKIB HAAIMHOCTI KOPMOpO3[aBayiB y
3B’SI3KYy 3 YCKJIQJAHEHHSAM iX KOHCTPYKIIi, a TAKOX pe3yJIbTaTh aHali3y 3apyOIKHUX
nocmimkeHb [1, 2] y BKa3zaHiid Tady3i JO3BOJWIM 3pOOUTH BHCHOBOK IO
HEOOXIJHICTh MOAAJIBIIOT PO3POOKM HOBUX pecypco30epiraloumx TEXHOJIOTIH
BIIHOBJICHHS [1], METOJIUK YJOCKOHAJIEHHSI CUCTEMHU TEXHIYHOTO OOCIYyrOBYBaHHS 1
pemonty (CTOP) [4], Outblu mKMPIIOr0 BUKOPHCTAHHS KEPIBHUX MAaTeplajiB Ha
eKCIUTyaTaIlito 1 peMoHT [3].

[TpoBeneHuit aHani3 JITEPATYpPHUX JXKEPEN OCTAHHBOTO AECATUIITTS MOKA3Ye,
0 ICHYIOYl CcmocoOM Ta MeToau 3abe3nedeHHs HaAiMHOCTI (YHKIIIOHYBaHHS
KOPMOpO3/]aBayiB B YMOBaxX TBapUHHHIILKUX (PepMax MOTPeOYIOTh YIOCKOHAJICHHS.
[IpakTuka mokasye, 1o i e(peKTUBHOTO BUKOPUCTAHHS KOPMOPO3/1aBaviB BIJCYTHS
IIIJTICHA CUCTEMa 1X TEXHIYHOTO OOCIIyTOBYBAaHHS 1 PEMOHTY .

JlocmimKeHHSIMH Ta ONMUTYBAHHSAM CIICIIANTICTIB BCTAHOBJICHO, IO peai3allis
CTOP xopmopo3naBauiB Ta e€(EeKTUBHE 1ii BUKOPUCTAaHHS  BHU3HAYAETHCS
JTOCJIIDKCHHSIMUA HAJIMHOCTI MEXaHI3MiB 1 MaIlIMHU B IIJIOMY, 3aJeXkaTh BiJ] 0araTbox
(dakTopis.

Buxoasum 13 3a3HayeHoro, Oyjia MOCTaBIIEHA METa: MPOBECTH AOCIIIKEHHS
OCHOBHMX YMHHHUKH, SIKI BIUIMBAIOTh Ha (POPMYBAHHS METOJUYHHUX IMIIXOIIB [0
oprasizailii TEXHIYHOTO OOCITYyrOBYBaHHS 1 PEMOHTY KOPMOPO3/1aBayiB.

VY BIANOBITHOCTI 31 CTaHAApTaMU Ta KEPIBHUMH MaTepiajlaMi Ha €KCILTyaTalliio
MaIuH, OyJio TpoBeeHO (POopMyBaHHS OCHOBHUX MeToanuHux miaxomiB po CTOP
KOPMOpO3/1aBayiB 3aKOPJOHHOTO BHUPOOHUIITBA 3 BEPTUKAIBHUMH MeEXaHI3MaMH
10ipiOHEHHS-3MIIITyBaHHS KOpMiB [2, 6-9].

3rigHo iHcTpyKuii Ha ekcruryartanito Siloking TrailedLine [6] ans mexani3miB
KopMoO3MilTyBada mependadeno komiwieke pobit 3 TO: momenne (II[TO),
moTtmwkHeBe (LLITTO), gepe3 100 roa. Ta yepe3 500 roa. poboTwu.

[HCTpyKIliE Ha BHUKOpHCTaHHS KopMmoposaaBada Pronar VMP-5S  [9]
nependavae IITO, TO-1 w4yepez 60 rTOm. pobOOTM Ta CE30HHE TEXHIUHE
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ob0cnyroByBanHsa (CTO) nepen moyatkom ce3oHy poOoTu. Pa3oM 3 THM He 3a3HaueHa
NEePI0IMYHICTh TPOBEICHHS INIAHOBUX PEMOHTIB MAIIIKH.

Jlmst UCPB-12, 3rimHo iHCTpyKIii Ha ekcmutyatarito [8] mepenbadeno ILI[TO,
TO-1 uepe3 120 roa. po6otu ta CTO mepex modatkoM ce3oHy poboTH 3acody. B
TexHiuHid xapakrepuctuui A0 HWCPB-12 Ttakoxx HaBeiaeHa perjamMeHTOBaHA
NepiOUYHICTh PEMOHTIB.

Jis KONGSKILDE nepen6aueHo KOMIUIEKC poOIT 13 MallleHHS OCHOBHUX
BY3JIiB KOpPMOpO3/aBaua yepe3 neBHuid inrepsan podoru [7]: 10 rox., 40 rox., uepes
10 Tuc. kM (He MeHIe HK 4 pa3u Ha piK) Ta yepe3 2 THUC. ToJ. (He MeHIe Hixk 1 pa3
Ha pik). [Ipu ubomy HenoctaTHbo 00rpyHTOBaHa CTOP.

BukopuctanHs pe3ysabTaTiB NPEACTaBICHUX JOCIIKEHb eKCILTyaTalliliHuKaMH
Ta 3aBOJIaMHU CUIbCHKOTOCMOJAPCHKOTO MAIIMHOOYIYBAaHHS J1O3BOJISTH IM1JIBUIIUTH
CIOXKMBYl SIKOCTI KOPMOpPO3/aBadiB Ta HAJIAHICTD B eKCIUTyaTallli, 3MOXYTh
MOKPAIIUTH MOKA3HUKH JIOBFOBIYHOCTI Ta PEMOHTOIPHUIATHOCTI.

Cnucok nitepaTypu

1. Novitskiy Andriy. Forming reliability of means for preparation and
disposal of forage. MOTROL. Lublin. 2017. Vol. 19. No 3. P. 123-128.

2. Homumpkuit A.B., bamamii O.0. HagifiHiCTh CLITBCHKOTOCIIOAAPCHKOT
TEXHIKM B CHCTEMI I1HHOBAIITHUX TMPOLECIB 3 JOCBIAY 3apyOlKHUX KOMITaHIH.
Machinery & Energetics. Journal of Rural Production Research. Kyiv. Ukraine. 2020.
Vol. 11, No 2. P. 115-124.

3. Houmpkuit A. B., XappkoBcbkuii 1. C., HoBunpkuii 0. A. MoHiTOpUHT
TEXHIYHOT'O CTaHy CUTbCHKOTOCIIOIAPCHKOI TEXHIKM 3a KEPIBHUMH MaTtepiajiamMu Ha ii
ekcrutyaraitito. Machinery & Energetics. Journal of Rural Production Research.
Kyiv. Ukraine. 2021. Vol. 12, No 4. P. 85-93.

4. Hosunpkuit A. B., Kapabunvomr C. C., Pyxuno 3. B. Opranizamis
cepsicHoro Bupoonunrea. K.: HYBillY, 2017. 221 c.

5. Pyxwuno 3. B., HoBumpkuit A. B. Ormsag TeopeTUYHUX JOCTIIKEHb
HaJiiHOro  (yHKIIOHYBaHHS cucteM <«JIMC» mig BIUIMBOM — TEXHIYHOTO
00CIIyroByBaHHsI 1 peMOHTY. TeXHIYHUN CEpBIC arpompOMMCIIOBOr0, JICOBOIO Ta
TPaHCTIOPTHOTO KoMIUIeKciB. XapkiB. 2016, Bum. 2. C. 223-231.

6. Huctpyxmus no skcruryaTtaruu SILOKING TrailedLine. 80 c.

7. PyxoBoactso no skcrryaranu KONGSKILDE. 2017. 113 c.

8. PyxoBoacTso no skcrnyaranuu MMCPB-12.00.00.000 P3. 2011. 60 c.

9. PykoBozcTBo 1o 3kcmutyarauuu kopmopasaatauuk PRONAR VMP-5S.
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VJIK 631.354.022
JEL Classification Q 01; D 24; P 42

AHAJII3 BIIMOB 35UMPAJIbHUX MAIIIUH

O. O. bannuii, K.m.n.
B. M. Conoamos
Hayionanvnuii ynisepcumem oiopecypcis i npupoooxopucmysants Ykpainu,
m. Kuis, Ykpaina

3epHO3OMpaNbHIN  KOMOAH € CKIAQAHOK TEXHIYHOI CHCTEMOIO, IO
CKJIaJIa€ThCSl 3 BEJIMKOI KUIBKOCTI JeTajei, By3JiB 1 MexaHi3MmiB. KokeH By30J Ta
arperaT BHKOHY€ TeBHI (DYHKII 3aJIe)KHO Bij cBoro mnpusHadeHHs. [Ipu 1pomy
OJIHUM 13 OCHOBHHMX IIOKa3HUKIB pPOOOTH 3€pHO30MpALHOTO KOMOaiiHa € HOro
HaIHAHICTD.

[lin HamIAHICTIO TEXHIYHOrO 3ac00y pO3YyMIEThCSA 3[aTHICTH WOrO Ta MOro
CKJIQJIOBUX YAaCTUH BUKOHYBaTW 3ajaHl (yHKIii, 30epiraTd y daci 3HAYCHHS,
napamMeTpiB BIANOBIIHUX pEXKUMaM Ta YMOBAM iX BHUKOPUCTaHHS, TEXHIYHOTO
00CITyroByBaHHS, pEMOHTIB, 30epiranus Ta TpancnoptyBaHHs [1].
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Puc. 1. Po3nosin BigMOB 3epHO30MPaATILHOTO KOMOalHa.

JlocnmixeHHs: HAAIMHOCTI 3epHO30UpanbHUX KoMOalHIB [2] mokasanu, 1o i3
3araJiIbHUX MPOCTOIB TEXHIKU, IO CTaHOBIATH 32...35% Bix pobouoro uacy, depes
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TEeXHIYHY HecrnpaBHicTh npunagae 17,4...19,8%. 3a pesynbTaTamu aepxKaBHUX
BUTIPOOYBaHh HA MAITMHOBUIPOOYBAJIBHHUX CTAHINSAX (PaKTUYHE HAIMpPAIIOBaHHS Ha
BIIMOBY y BITYM3HAHUX KOMOaiiHiB mepeOyBae B Mexax 3...70 roxa, a koedimieHT
roroBHocTi 0,85...0,97 BiamosigHo. Haiibinpine BiIMOB mpumagae Ha >XKHUBAPHY
YacTHHY, MEXaHIuHI Tepenadi, TrigpocucTeMu, pobOodi OpraHM MOJOTapKH,
CJIICKTPUYHI Ta eJICKTPOHHI 3ac00M KOHTpOJIIO (puc. 1).

VY cBOIO Yepry KUIbKICHHI aHalli3 BIAMOB >KHHUBHOI YaCTHHHU IOKa3aB, IO
HaWOIbIIE HECTPABHOCTEH TpHUIAJac Ha JeTall pDKydoro amapary, a came
CErMEHTIB, MPOTUPLKYYUX IUJIACTUH 1 mamnbliB (pucyHOK 2). Ciil 3a3HA4YUTH, IO
B1JIMOBH MPOTHUPI3AIbHUX IJIACTHUH 1 MaJbI[IB B OCHOBHOMY BiJI0OyBalOThCSl BHACIIIOK
HaCKaKyBaHHS Ha HUX CETMEHTIB, IO Je(OpMYBAIHCS BiJI MOTAIaHHs B 30HY Pi3aHHS
CTOPOHHIX MPEIMETIB.
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3Hoc Je3a Binmosa at6o BuxkpuinyBaHHs
nedgopmanis PiZKy4oi KpOMKH

10

Puc. 2. OCHOBHI BHIM HECTIPABHOCTI.

Cepen OCHOBHUX HECHPABHOCTEH CErMEHTIB PLKYy4Yoro amapary, II1o
BUKJIMKAIOTh BIIMOBY 30MpaJIbHOI TE€XHIKM, MOKHA BUIUINTH 3HOLIYBAHHS PLKYYOi
KPOMKH Jie3a, ix nedopmariito abo MoJIOMKY BHACHIIOK PANTOBHX BiJIMOB, & TaKOX
OCJIabJIeHHS OT0 KPITUICHHSI 10 HO’KOBO1 CMYTH 4epe3 HEesIKICHY (DiKcalliio.

3HONIYBaHHS Jie3a CErMEHTa B11I0yBA€ThCA B OCHOBHOMY 3a PaXyHOK TE€pTS PO
3pizaHi ctebna pociuH (pucyHok 3). HuxHsS pixyda KpoMka cermMeHTta 1, mpwu
MpsIMOMY Ta 3BOPOTHOMY XOJ1 HOXa, B3a€EMOJIE 31 CTEPHEIO, a TaK CaMO 3 KPOMKOIO
MPOTUPIKYUOi TIACTUHU 2. Y 3B 3Ky 3 LIMM I1HTEHCHUBHICTh CTHUPAHHS HIDKHIN
YaCTHHI CErMEHTAa 3HA4YHO BWINMKM, HDK BepxHIA. BHACHIIOK 3HOCY 3MIHIOIOTHCS
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3HAQ4YEHHS TOCTPOTH KPOMKHM Jie3a d 1 KyTa 3aTOUyBaHHS Jie3a [, 10 MPU3BOJIUTH J10
3HIDKEHHSI MPalle31aTHOCTI Pi3ajJbHOTO anapara.

[Ipu ekcruyaraiiii 30MpaibHOT TEXHIKK Ha MOJIETJIMX XJ110aX, HU3bKOMY 3pi3i Ta
HEPIBHUX TOJbOBUX JUISHKaX ICHYe HWMOBIPHICTh MOMNAJaHHS B 30HY pi3aHHSA
CTOPOHHIX TpeaMeTiB (KaMeHiB, JeTajell  CUIbCHKOTOCIOAAPChKUX  MAIIWH,
¢dbparMeHTiB MeTaneBux BUpOOiB ToImo). [loBepHYTHH 1 BIOITHYTHI y BEpTUKAJIbHIN
IUIOUINHI CETMEHT, TPU 3BOPOTHO-TIOCTYMATBHOMY PYCi, 3yCTpida€e €JIeMEeHTH Majblld,
K1 pyHHYIOTh HOT0, pyHHYIOUHCH 1 CaMi.

JoKA IHOCY

Puc. 3. Cxema poOoTu cerMeHTa piKydoro amnapary: a) cXeMa B3aeMOJIi1 Je3a
CerMeHTa 31 CTeOJOM pOCIMHU: 0) cxema 3HOCYy Je3a CerMeHTa. 1 — CEerMeHT;
2 — cTe0I0 POCIMHM; 3 — MPOTHPIXKYYa TUTACTUHA; K — 3a30p B pixyuiil mapi.

3rHH BepXHBO] YACTHHH MATBIA 3n0M BepXHEBO] HACTHHHE NaTBIA

Jedopyama cermerTy

Puc. 4. Hacnigku pantoBoi BIAMOBU: a) VIIKOJUKEHHS CErMeHTa; O)
MOIIKOPKEHHS €JIEMEHTIB MaJbIEeBOro Opyca

CermMeHTH J1TaMalOThCS 1 3PUBAIOTHCS 31 CMIMHOK IO 3aKJIENKax, CyNepeusnBi
YACTHHU MAaJblls IBUIKO 3aTYIUISIFOTBCS 1 iHOMI (papOyrOThCs MO Kparo (PUCYHOK 4).
VYci mi gBUIa NPU3BOJATH 10 30UIBIIEHHS Yacy MPOCTOI KOMOaiiHy Ha YCYHEHHS
HacmiaKiB BigMoBH. [Ipu 11bOMy 3a MUHYJ1 POKH SIK BITUYM3HSIHI TakK 1 3aKOPIOHHI
BUPOOHUKHU 30MpAIbHOI TEXHIKM HE 3MOTJIM KapAWHAJIBLHO BUPIMIUTH TPOOJIEMY

225



3biprux mes donosideis XVIII MiKnapoonoi nayKpeoi Kongepenuii

3ano0ira”Hs IMOIalaHHI0 B poO0Yl OpraHu CTOPOHHIX MPEAMETIB, a OTXKeE, 1 iX 3aXHUCT
B1J1 aBapiitHUX MOJIOMOK.

Takum unMHOM, aHami3 OTpUMaHOi i1HGoOpMaIlli JO3BOJMB BU3HAYUTH, IO
HaNCIa0MIO0 JAaHKOIO B 30MpaIbHUX MAIIMHAX € CETMEHT PLKYYOro anapary.
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