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Jlyupkuii HaiOHANBHUHN TEXHIYHUN YHIBEPCUTET

OOCHIIMKEHHSA B3AEMOLIi BAIIMKA MOLEPHI30BAHOIO
NIGKOMNYYOro POEOYOIro OPFAHY KAPTOME3BUPANBHOI
MALLIMHW 3 BYNbEOIO

3 ypaxysannam mozo, wo eghexmueHicmob 30UpPAHHI MAKUX KYJIbMyp, K KAPMOWis i
MOniHamoyp, 8 OCHOBHOMY, OYIHIOEMbCS 3MEHULEHHAM 6Mmpam y Xo00i NpoeoeHHs 30UpabHUX
pobim, wo 3abesneuyemvbcs  MIHIMIZAYiEr0 MpagMysanHs Oyav0, asmopamu cmammi
3anpPONOHOBANHA MOOEPHIZ08aHA KOHCMPYKYISL NIOKONYI04020 pO601020 0p2aHy. 3anponoHosand
KOHCMPYKYISL XAPAKMePU3yEmocsi HASGHICMIO 3AKPINICHHS 8 YGicHymux 00KOGUHAX pobOY020
Opeamy 6anuKa 3 60pPCOM, KUl 3abe3neuye nepsunny cenapayiio 6yivo. Pospobka koncmpyxyii
BUMA2ANA NPOBEOCHHS HU3KU eKCNEePUMEHMANbHUX 00CHiOdceHb. Y Oawili cmammi 6UKIadeHi
MemoOuKy npogedenHs 00CNiONHCeHb, HasedeHi homozpaii 8UKOpUCTIAHO20 1aDOPAMOPHO20
o0bnadHanns i Hloeo onuc. Buxnadeno pesynomamu  excnepumeHmAanbHux —O0CHIOHCEHD.
Excnepumenmanvhi 00CHIONCEHHST CRPAMOBAHT HA GUSHAYEHHS CULU MUCKY OyavboMacu Ha
BANUK 3 BOPCOM. 3 02150y Ha me, W0 60OPC He NOBUHEH CUIbHO M'Smucs, wo npuzsede 00
MPABMYBAHHSL WKYPKU OYIb0, A8MOpamu MAaxodiC 6U3HAYEH] SPAHUYHI 3HAYEHHST CUU MUCK)
sanuxa Ha Oynvou. Ananiz Oanux 00CHIOJCeHb 003607UE 002PYHMYSAMU PAYIOHAILHY MACY
sanuKa, AKa 3abesneuums gilbHe NPOXOOHCeHHs 0Y1b0 Ni0 HUM 3d YMOBU IX HeMPABMYBAHHSL.

Knrouosi cnosa: Oynvba, cuira mucky, eKCnepumMeHmanbHi OOCHIONCeHHS, eIUYUHA, GUO
NOWK0OHCeHHs 0Y1b0.

IHocTranoBka npodaemu

Kapromnst € onmHielo 3 HaMBaXIMBIIIMX TMPOJIOBOJBYMX 1 CHPOBUHHHUX KYJIBTYD,
BUPOOHULITBOM sIKOi 3aliMaroThesi ToHaa 140 kpain ceity. [Ipu mpoMy, Ha KUIBKICThH Ta
SIKICTB 310paHOTO BPOKalo, 3HAYHOIO MipOI0, BIUIMBAE BiICOTOK HETIOMIKO/PKEHUX OYIIB0.

Hapasi arpapii yBary npuaiistooTh W iHIIH Hag3BUYalHO WiHHINA KyJIbTypi —
tomnaaMOypy. TomiHamOyp Mae BHIy Xap4oBY WiHHICTH y 2,7-7,9 pa3a HiX iHIII
KOPMOBI POCIIFIHH, 3 HBOTO OTPUMYIOTH (PPYKTO3Y,CTIUTpP, KOPMOBI IPpiXIDKI TOTO. J{ims
30upanHs TOmMiHAMOypa BHKOPHCTOBYIOTH KapToruie30MpasibHi KOMOaitHU, OCHAIICHI
CTIeIiaTbHUMH aIalTepaMHu.

EdextuBHicTD 30MpaHHs IMX KYJIBTYP BHU3HAYAETHCS 3MEHILECHHSIM BTPAT BPOXKAal0 y
XOJi TPOBEIEHHS 30MpalbHUX POOIT, M0 3a0e3MMevyeThCs MIHIMI3AILIEI0 TPaBMyBaHHS
Oyns0. TpaBMyBaHHS, B OCHOBHOMY, BiJIOYBAa€THCS Y XO/Ii Bi[UILUIEHHS TPYHTY Bix Oyib0.

BpaxoByloun 3a3HaueHe, aKTyaJbHHM 3aBAaHHSAM € CKCIICpUMCEHTAJIbHE
JOCHIPKEHHsT B3aeMOAil Oynp0 KapTomi Ta TomiHamOypa 3 aKTUBHHUMHU pOOOYMMU
OpraHaMy MalllWHH, 3 METOI0 BHUSBJICHHS CTYICHs iXHBOTO BIUIMBY Ha IUIOAM Ta
YCYHEHHS] MO>KJIMBHX JKEpes BTparT.

© 0. O. Hano0ina, A. B. IInmko
*HaykoBui KepiBHUK — 1. T. H., mpodecop O. O. Hanobina
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AHaJi3 0CTaHHIX J0CHiTKeHb | myOaikaniit

JlocmimkeHHEsIMI (i3UKO-MEXaHIYHUX BJIACTUBOCTEH OYIB0 KapTOILI 3aliMaiucs
Bepemarin H. I. [1], ITireyenkoB K. A. [2], Tabauyk B. 1. [3], Topsukiu B. I1. [4],
Xanoycek b. [5], bumon K. @., Monzaep Y. @. [6] Ta 6araTo iHIIUX BUESHUX.

3okpema, Beperaria H. 1. [1] Ta ITmedenxos K. A. [2] BcTaHOBHIM MEXY MIITHOCTI
HacigHeBol kapromt. Caspacosa H. P. [7] mocaigwia HanpyskeHuil crad Oynp0 Kaprorum
32 YMOBH MOro JMHAMIYHOI KOHTAaKTHOI B3acMomil (BHACIIIOK IMAmiHHS) 3 1HIIUMHA
Oynp0aMy Ta MMOBEPXHSAMH, BUKOHAHMMHM 31 CTajl, AEpeBa, I'yMH. ABTOPOM IOCIIIKEHO
TaKi MEXaHIYHI XapaKTEePUCTHUKH, SIK >KOPCTKICTh 1 MIlHICTh M’IKOTi Oynp0u 3a yMOBH ii
cruckanHs. Tabauyk B. L. [3], Takox mocmimKyBaB MilHICTE Oyns0 mpH yaapi.

JIOCHITHUKK 3aCTOCOBYB&JIM Pi3HI METOAM 3 METOK OI[IHIOBAHHS (hi3UKO-
MEXaHIYHUX XapaKTEePUCTHK OyIb0. AHali3 IKUX NIOKa3aB HACTYIIHE:

1) OCHOBHI MOKa3HUKH (MIIHICTh M’SIKOTi, JXOPCTKICTb, KOCQIIi€HT TepTs)
BH3HAYAIUCH JIJI HE3HAYHUX 00’ €MIB JIOCIIPKYBaHOTO MaTepiaiy;

2) TOKa3HUKH 3aJIeXaTh BiJl YMOB MpPOBENCHHS HOCIIIKEHBL (COPT, CTYIIHB
3pinocTi, BUI poOOYNX OpraHiB).

Po3po0Oka aBTOpamMu Ta JOCIIKEHHS HOBOTO poOodoro oprany [8] morpebyBana
MIPOBEJICHHST HU3KW JOCITI/DKEHb, CIPSIMOBAHUX HAa BCTAHOBIICHHS JOIMYCTUMOI CHITH
TUCKY BaJIMKAa 3 BOPCOM, KWW MPHU3HAUCHUH JUIS OYMINEHHS Oynb0 Bij IPyHTY, Ha
Oyip0u, 3 METOIO 3aM00iraHHs IXHBOTO TPaBMYyBaHHSI.

Mera, 3aBIaHHSI TAa METOAMKA TOCTiIKEeHb

Meroto aHoi poOOTH € NOCIIDKEHHS CUITM THCKY BaJlMKa Ha OyibOM KapToIuli Ta
TONIHAMOYpy Ta BCTAaHOBJICHHSI BEJMYMHM HABAHTAKEHHS, SIKE NPHBOIHUTH 1O IXHBOTO
TpaBMyBaHHS. O0’€KTOM JOCTI/DKEHb € TIPOIEC B3aEMOJIi BaJIKa MOIEPHIZ0BAHOTO
MiIKOMYI04oro  po0OYoro opraHy KapTomie3OupanbHOi MamMHH 3 Oynb0oro.
BukoprcraHo MeTOAMKY EKCIIEpUMEHTAJbHOIO JOCTIIKEHHS BEIWYMH, IpadidHOro
IXHBOTO TIPENICTABIICHHS Ta METOVMKY Bi3yaJbHOTO OITIHIOBAHHS (ITi] Yac BUSBJICHHS BHIIIB
TIOIITKO/PKEHB OYIIB0).

Pe3yabTaTu qocaixkeHn

Jnst mpoBeNieHHsT TOCHIKEHb PO3pO0JICHO Ta BUIOTOBJICHO YCTaTKyBaHHsA, (HOTO
SIKOTO TIOJIaHO Ha puc. 1.

J Z
<,

Puc. 1. YeraTkyBaHHS IS BU3HAYEHHS CHJIM THCKY BAJINKA HA OYyJILOY:
1 — noymbyk, 2 — enekmponni eacu, 3 — 6anux, 4— meH3oMempuyHull OAmMuuK,
5 — bynvba kapmoni
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Ha ten3zomerpuuHuii naTuuk 4 3BepXy i 3HU3Y KPIMWIKCS MOJOBHHKU OyIb0H 5.
JlaT9uK TPOCOBYBAIM ITiJT BaJJUKOM 3, SKWUH BCTAHOBIIOBAIM Ha PI3HIN BHUCOTI, THUM
CaMHM 3MIHIOIOYH CHITY IPUTUCKAHHS OYyJIB0, SKi MPOXOIIIIH ITi/T BAIUKOM.

3a [IOMOMOTOI0 TEH30METPUYHOTO JaT4MKa JaHi mepeJaBaliucs Ha HOYTOYK,
OCHAIlCHWH CHeliajJbHUM OporpaMHUM 3a0e3nedeHHsM. [lanwidi pocmin naB
MOXIUBICTh 3a(hiKCYBaTH BEIMYHMHY CHJIM THCKY Balika 3 Ha Oyns0y 5 y mepion
iXHBOTO KOHTAKTy, 8 TAKOXX BU3HAUUTH CEPEIHE 3HAUCHHS 4acy MPOXOJKeHHsS Oynb0
30HU BIUIMBY BallUKA.

Ha puc. 2. Ta puc. 3. HaBeleHI IPUKIATA OTPUMAHUX OCIFIIOTpaM, OTPHMAaHI ITiJT
gac MPOBEJSHHS AOCTiAy i3 Oyinbp0010 KapTorwii Ta OyiIp0010 TOIiHAMOYPY.

P H1~

Puc. 2. Ocumorpama 3MiHH CHJIH THCKY BaJMKAa HA 0yJab0y KapTomii B yaci
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LE
Puc. 3. Ocunyiorpama 3MiHM CHJIM THCKY BaJuKa Ha 0yJab0y
TonmiHamMOypa B 4aci

Komu Banm 3HaxomuBCs TEPHEHAMKYISIpHO a0 OynsOu, mpuiaaun ¢ikcyBaiu
MaKCHMAaJbHHUI THCK Ha OyJB0y 5.

O6poOka oTpMMaHMX OCHHJIOTPaM, SKi OyJlIO OTPHMaHO B XOJi TPOBEACHHS
JOCIIKEHb, BUSBWIIA, MO0 Oynb0a KapTOIUli NMPOXOJWTh 30HY BIUIMBY BallMKa 3
BOpcoM, B cepenHbomy, 3a 0,5-1,3 c. Yac mpoxomkeHHS 3aJIeKUTh BiJ BEIMYHHU
OynpOn Ta mBUAKocTi 11 mepemimeHHs. KpiM TOro, BCTaHOBIEHO, MO 4ac
TIPOXOKEHHS 3pOCTaE 31 30UIBIIEHHSAM CTyTICHS 3a0pyAHeHHS OyIp0H.

3amponoHoBaHM PoOOUMi OpraH pPEeKOMEHAOBAHO TAaKOX A0 3aCTOCYBaHHS JUIS
MpoBeJieHHsT 30upaHHsa Oyip0 TomiHaMOypa, SKi MalTh Pi3HHHA KaliOp, BUTATHYTY
dbopMmy Ta € ckpiluieHHMH MiX co0oro. lle 3HaYHO BIIMBaE HAa Yac MPOXOKECHHS
Oynb0 30HM BIUTMBY BaJlMKa Ta Ha BEJIMYMHY CHIIM THCKY BOPCY BalliKa Ha Oyib0y.
Cepis BUKOHaHUX JOCIi/iB, PE3YJIBTATOM SIKUX € TpadiuyHe MpeAcTaBICHHs 3aJIeKHOCTI
CHJIM THCKY BiJl Wacy B3aeMmoii Oynp0 Ta BalmMKa 3 BOPCOM, TO3BOJIMIIA BCTAHOBHTH,
IO Yac B3a€MOJIl TPyNH CKpIIIeHnX Oyibh0 TOmiHaMOypa CTaHOBHTH, B CEPETHBOMY,
1,3-2,0 c. Kpim Toro, oOpoOka OTpMMaHUX OCLHUJIOTpaM BHUSBHIA, IO OynbOH
OYMILYIOTECS BiJl IPYHTY HEe()EKTHBHO, IO MOSICHIOETHCS 3HAYHUM PO3XOKEHHIM
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iXHIX pO3MIpiB y MeXax OJHi€l CKpiluleHoi rpymu. 3 ypaxyBaHHSM OTPUMaHHX
pe3ybTaTIiB BHECEHO 3MIHM Yy KOHCTPYKIiI0 POOOYOro OpraHy — BalMK BCTAHOBJICHO
TaKUM YHHOM, 100 3a0€3MEeYNTH MOXKIMBICTh HOTO MEpPEeMIIleHHS y BEPTUKAIBHOMY
HaNpSMKY M1 BIUINBOM IPYHTY 3 Oynb0amu.

3 MeTO0 BM3HAYEHHS JAOIYCTHMOIO HaBAaHTAXEHHS Ha Oyin0y, TOOTO Takoro
HaBaHTAXXEHHS, TIPH SKOMY BOHa OyJe HEYIIKOPKeHA, PO3pO0JIEHO Ta BHTOTOBICHO
J1abopaTopHy YCTAaHOBKY, CXEMY SIKO1 TIOJIaHO HA pHC. 4.

5 gl 2

N F

Puc. 4. Cxema 1a60paTOPHOI YCTAHOBKHM JJIS1 BUBHAYEHHS] MAKCUMAJILHOT0
HABaHTa:KeHHs Ha O0yJb0y NpPH AKOMY BOHA Oy/Je HEeYIIKOIKEHA:
1- mpocuxk; 2 — Oyavda, 3 — eanux, 4 — eanmasic pizHoi macu, 5 — NOBepXHsl, 8 SKill
KpInuscst 6anuk,; 6 — nosepxwsi, no sKii pyxaiacs 6ynvoa

Ha noBepxHi 6 (puc. 4) posramoByBain Oynas0y 2, 10 sIKOi Kpimuiu TPOcHK 1.
Bics Banmmka 3 dikcyBanacs B OTBOpH, BHKOHAHI Ha TOBEpXHAX 5. Bamuk (puc. 5)
HABaHTA)XXyBaJIM BaHTaXeM pi3HOI Mach 4 Ta MPOTATYBAIM MiJ, HUM Oyis0y 2 3a
nonomMoroto Tpocuka 1. ITicns mpotsaryBanns OynsOu Mg BAIMKOM OPraHOJiNTHYHO
OIIIHIOBAIIM CTaH IIKIPKH Ta QiKCyBaN B )KypHATI.

Puc. 5. ®oTto BauKa 3 BOpcoM

V Tabnunsx 1 Ta 2 HaBeIECHO Pe3yJIbTaTH JOCHIIKCHHSL.
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Tabnuysa 1. Pe3yabTaTH AOCTIAKEeHHS] YMOB TPaBMYBaHHsSl 0yJ1b0 KapTomJi

Maca Maca 6yan0m, 1
pan Ty 30-100 100-200 >200
1 2 3 4
0,5 be3 momkomkeHn be3 nomkomkxeHn be3 momkomkeHn
1,0 be3 nonikomKkeHs be3 noIkomKeHs Be3 nmomkomkeHb
1,5 be3 nomkoxeHb be3 nomkoxeHb be3 nmomkomkeHb
2,0 bes nomkomkeHn bes nomkomkeHb Bes momkomkeHn
2,5 HasiBHicTE BM ' ITUH HasiBHicTE BM SITUH HassHicTs BM STHH
3,0 HasBHicTs BM ATHH HasBHicTs BM ATHH HasBHIiCTE BM ATHH
3,5 HasgBHicTs BM aTHH HasBHicTs BM ATHH HasgBHicTs BM aTHH
4.0 HasgBHicTs BM aTHH HasBHicTs BM ATHH HasgBHicTs BM aTHH
45-70 ITomkomkeHHs ITomkomxeHHs ITomkomkeHHs
HIKIPKH LIKIPKU HIKIPKU

J>xeperno: BIacHi TOCIiIKEHHS

Tabnuys 2. Pe3yJbTaTH AOCTIIKEHHS YMOB TPaBMYBaHHs 0yJb0 TomiHamOypa

Maca BaHTa:Ky, KT Maca bya156u, ©
10-25 25-60 >60
0,5-8,5 be3 nomkomKkess be3 nomkomKkesb be3 nomkomkeHs
9,0 TTomkomKeHHs ITomkomKxeHHs ITomkomKeHHs
IIKIPKU HIKIPKH HIKiPKH
9,5 TTomkomKkeHH TTomkomKeHHs [TomkomkeHHs
HIKIPKH HIKIPKU HIKIPKH
10,0 TTomkomKxeHHs ITomxkomKxeHHs ITomkomKeHHs
IIKIPKU HIKIPKH HIKiPKH
10,5 [TomkomxeHHs [TomxkomxeHHs [TomkomxeHHs
HIKIPKH HIKIPKU HIKIPKH

Jlxepeno: BIacHi TOCIiIKESHHS.

BucHOBKH Ta nepcneKTUBH NOJAJBIINX J0CTIIKEHb

Jns 3abe3nedeHHs eQEKTHBHOI POOOTH MiAKOMYIOYOro poOOYOro Oprany 3
BCTAQHOBJICHUM BAJIMKOM 13 BOPCOM HEOOXigHO, TMO-Tiepiie, 3a0e3MeYnTH BUIbHE
MIPOXOJDKEHHST Oynp0 Tix BalMKOM, MO-ApPYyre, YHEMOXXIUBUTH IXHE TPaBMYyBaHHS.
BpaxoByouu 11¢ Ta OTpUMaHI JOCIIIHI JaHi, pPeKOMEHIYEMO /10 BUTOTOBJICHHS BaJIMK,
Maca sIKOro CTaHOBHUTH 1,2 KT.
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3 ypaxyBaHHSIM OTPUMaHHMX peE3yJbTaTiB y TNoAaibplIoMy Oyne oOrpyHTOBaHa
BHCOTa BCTAHOBJIEHHS BaJIMKa Ta IIBUIKICTh [T0JJaBaHHs Oyip0oMacu.
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AHANI3 CACTEMU LUUBINBHOIO 3AXUCTY B AMNK YKPAIHU
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