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AKTHUBI3ALIA CEOAPALLL TPYHTY

['omoBHUM pe3epBOM CKOpoueHHs (aKTHUYHUX BTPAT YPOXKAKO 1 3MEHIICHHS
c001BapTOCTI MPOIYKIIil MPU 3aJ0BUIBHINA SKOCTI € yAOCKOHaJIeHHs 30upanHs. [Ipu
I1JIKOM1 TEXHOJIOTYHOI Macu B MallIMHY TOMAaJia€ 3 KOXKHOTO rekrapy Ouig 1 tuc. T
rpyHty. llporec cemapariii yCKIamHSIEThCS 1€ W THM, IO TEXHOJOTiYHA Maca
MICTUTH BChOro 1,5...5 % kopucHoi mpoaykuii (MOpkBa, Oypsik, UUOYJIs, YaCHUK,
KJIyOH1 KapTOIIl), IHIIE - POCIMHHI JIOMIIIKHA, KOPEHEBHILA, KaMIHHS 1 1HII TBEP/l
JIOMIIIIKH, 1 TUM, 1110 BIIACTUBOCTI IPYHTY HE MOCTIHI a KOPUCHA MPOAYKIIIS YyTIUBA
70 TIONIKO/KEHb. [3 BIACTUBOCTEH TEXHOJOTIYHOI MacH Ha TIpoIleC cemapariii
HaWOUIBIIMKM BIUIMB MAa€ MEXAaHIYHUM CKJIAJ 1 BOJOTICTh IPYHTY, BiJ SIKHX B CBOIO
Yepry 3aJICKUTh TUIACTUYHICTb, JUIKICTh, MIIHICTh TPYIOK 1 T. 1. Big BomorocTi i
MEXaHIYHOTO CKJIaay IPYHTY 3aJI€KUTh MIITHICTh TPYAOK 1 iX €HICTH MiXk co0orto [2].

JIsist po3paxyHKy poOOYHMX OpraHiB MalllUH BEJIMKE 3HAYEHHS Ma€ KOeDIIie€HT
TEpTS, SIKWA B OCHOBHOMY XapaKTepu3ye pi3Hy MEXaHIuHy [I0 Ha Marepiall.
Hocnimkyroun ue nutands B.I1. T'opsiukin aiast rpyJloK IpyHTY 1 KIIyOHIB KapTOILI
BUJIIJIMB JEKIIbKA BHJIIB TEPTS: — TEPTS  KOB3aHHS, TEPTS KOUEHHH, TEpPTH
nepekuianus [3].

Teptst nmepekuaanHs BIAPI3HAETHCA BiJl TEPTS KOYEHHSI TUM, LIO MEpPECyBaHHS
IPYAOK IPYHTY MNpH [1i CHJIM MPOXOAUTH MO3A0BK A0BIIOI oci. KoxxHuii Bug Tepts
XapaKTepU3y€eEThCS BIAMOBIIHUM KOE(IIIEHTOM TEPTS 1 3MIHIOETHCS 3aJICKHO Bij
Marepiany moBepxHi; TepTs kouenHs 0,35...0,37, tepts nepexkunanns 0,43...0,53,
teptss koB3anHa 0,58...0,95. MoxHa 3pOoOMTH BUCHOBOK IO KOS(DIMIEHTH TEPTS
3MIHIOIOTHCSl HaBITh Ha OHIN 1 Tii ke moBepxHi. [[puynHa 1IOTO — HEMOCTIHHICTD
Bojorocti 1 ¢opmu. Ane y BCiX BHUIMAAKax KOEQIIEHTH TepTSd KOYCHHS MEHIII
KoedilieHTiB TepTs KoB3aHHA [3], [4].

Tak sk KopuCHa MPOAYKIIS MEXaHIYHO HE MillHA, TO TPH CTaTHYHIK a0o
TUHAMIYHIA 111 poOoYMX opraHiB 30HMpaIbHUX MAIIMH MOXJIWBI ii IOIIKOIKCHHS.
JlaGopaTopHO-TIOJILOBI JTOCHIIKEHHS TMONIKOKEHb PI3HUMH MalllMHAMU TOKa3aJIH
10 13 30UIBIIEHHAM BOJIOTOCTI IPYHTY KUIBKICTh MOIIKO/KEHUX 30LIBIIYEThCS [5],
[6], [7]. Ocob6auBO pi3k0 301IBIIYIOTHCS TMOIIKOKEHHS B 1HTEpBaJl BOJOTOCTI Bijl
19% no 25%, 110 MOsSICHIOETHCS O1IBIIT BUCOKOIO cenapailiieto rpyHry. [Ipu Bojorocri
outeire 25% mae Miciie He3HAYHe 30UIBIICHHS YHciia MEXaHIYHHUX MOIIKOKEHb, 1110
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MOB’SI3aHO 3 HAJMIIAHHSM TPYHTY Ha po0Oodi opranu. JOCHiHKEHHIMH 3aJeKHOCTI
MOIIKO/PKEHb BiJ TEMIIEpaTypd HABKOJHUIIHBOTO CEpPEAOBUIA BCTAaHOBIEHO, IO
3MiHa TEMIEPATypH B TIEpio]] 30MpaHHs BIUIMBAE HA TIOMIKOKEHHS OUTBIIE HIXK 3MiHA
BOJIOTOCTI. [3 3HMKEHHSM TeMIepaTypu IPYHTY KUIBKICTh MOIIKOKEHUX 3POCTAE.
3.B. JloBkuc [5], B pe3yibTari AOCHIIKEHb HANpPYXEHO-A€()OPMOBAHOTO CTaHY
KapTOIJIECHOCHOTO TUTACTy BCTAaHOBUB, 10 Tipu Jedopmariii 1 pylHYBaHHI
HEOJHOPIAHUX CEPeOBUI (SIKUMHU € KIyOHEHOCHUM Iap IO BKJIIOYAE IPYHT,
KapTOILIIO0, KaM SHUCTI BKJIIOUCHHS, OpPraHiuHi PEIITKH, J0OpHBa, ...) HEOOXI1THO
NPUKIIAJaTH HABAHTAKECHHS, 110 3HAYHO BIAPI3HAIOTHCS BiJl THUX, 110 HEOOXIJIHI MPH
pYWHYBaHHI OJHOPIJHUX CEPEIOBUII, IIPU YOMY BEIMYMHA JIHIMHUX Aedopmalliil 10
JOCATHEHHS] TPAHUYHUX 3HAY€Hb MPU 3CYBI, CTUCKY 1 PO3TATY TaKOX BIAPI3HAIOTHCA
BiJl 3arajJpHONPUHHATHX. [Ipu 11bOMy pylHHYBaHHS KIyOHEHOCHOTO IIapy HacTymae
npu nedopmauii 0,2 cm, mo B 1,5...2 pasu MeHIIe HDK Ui TPYHTY, SIKHU
chopmyBaBcs B IUX )K€ yMOBax 0e3 KiIyOHIB [6].

[Ipouec BiIIEHHS! KOPUCHOI MPOAYKIIT BiA I'PYHTY IpHU cemapauii NoJiirae B
pYHHYBaHHI T'PyIOK 1 MPOCIBaHHI iX yepe3 ‘““KMBUU~ mepepi3 cenmapyrouoi poOdouoi
noBepxHi. KpiM 1poro HeOOX1JHO BHKOHYBATH MOJAJbIIE€ TPAHCIOPTYBAHHSA
TEXHOJIOTIYHOI Mach. Mera mnojsrae B MIJBUIIEHHI HNPOAYKTUBHOCTI POOOTH
30MpalbHUX MAaIIWH, 3MEHIICHHS MOLIKOJKEHHS KOPUCHOI MPOAYKLII 3a paxyHOK
iHTeHCcu(DiKaIlli BTOpUHHOI cemnapaiiii TeXHOJIOTTYHOI MaCH.

[IpoxoKeHHs TPYIOK IPYHTY Yepe3 cemapaTop CIpPUYMHAE iX pyHHYBaHHS 1
CTBOpPEHHsI 0€3J114l MUTKMX YacTUHOK. KOHTaKTyr04M 13 rpyJKaMu 3 OJJHOTO OOKY Ta
MpyTKaMu 3 1HIIOTO, BOHU BTHPAIOTHCS B MOBEPXHI, HAIWIAIOTh Ha HUX. [lo Mipi
30UTBIIIEHHS 30H HAJIMIAHHS BiIOYBAETHCS PO3POCTAHHS iX B TWIbHUN OIK MPYTKIB,
[0 B CBOIO 4Yepry MNPU3BOAUTH JO 3MEHIICHHS ‘“KUBOro” mepepizy. YacTkoBo
HAJIMITaHHA MOJKHA MO30yTHCS NUIIXOM CTPYIIYBaHHS cemapaTopa, BCTAHOBJICHHSAM
JOTIOMDKHUX MPUCTOCYBaHb. HalO1abIl HIKAaBUMH € pOOOTH B SIKMX PO3TJISIAIOTHCS
3MiHU (DI3MKO-MEXAHIYHOIO CTaHy IPYHTY, IO MIUISATaB Aii BIOpamiiiHuX podouyux
oprauiB [6], [7]. BcraHoBiIeHO, IO BEIWYMHA CHUJI OMOPY 3CYBY 1 MNPUIMIAHHIO
I'PYHTY 110 MPYTKIB 3MEHILYETHCS MO Mipi 30UIBIIEHHS YaCTOTH KOJIMBaHb. TakoxX Ha
CTaH IPYHTY BIUIMBAIOTh TEXHOJIOTIT MOro OOpOOITKY 1 MOMEPEIHUKH B CIBO3MIHI.
Halinyxkimuii TpyHT 1 Haljgermuil s cemapaiii IpyHT Ha AUISHKax, A€ Oynu 3
OCEH1 3a0paHi cHjepaTH, Ha HhOMY HE 3aCTOIOETHCS BOJAQ, BIH PaHIIIe TOCTHUTAE 1
Jermie  pywHyroThcs Tpyaku [8]. PesyiapTraTamMum  1uX  JIOCHIKEHb MOXHA
CKOPHUCTATHCS MJii CTBOPEHHS pOOOYMX OpraHiB BTOPWHHOI cemapailii, Tak sK
e(eKTUBHICTh BiOpaIliii 3MEHITYEThCS 13 30UTBIICHHSIM KUIBKOCTI TEXHOJIOTTYHOI
MacH (BUCOTH 1Iapy).

EdexTuBHicTh poOodOro mpoliecy cemapailii BU3HAYaEThCSI MOTO CEMapyrvor0
3/IaTHICTIO, SIKa XapaKTepU3yeThes KoedilienToM cenapaiiii 7. CkiaaaHICTh NPOLIECiB,
o BiIOyBarOThCS Ha poOOUIMl MOBEPXHI CEMapyrouyoro podo4yoro opraHy, He
JI03BOJISIE 3 TOCTATHHOIO TOUHICTIO iX OMUCATH MAaTEMaTUYHO.

BincytHicTh yHiBepcanbHOI (OpMYIH Al pO3paxyHKy Cemnapyrodoro pododoro
Oprany 1 TEXHOJOTIYHMX TMapaMeTpiB HOro poOOTH TOSICHIOETbCS TaKOX 1X
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PI3HOMAHITHICTIO 1 HECTAaOLIBHICTIO (hi3MKO-MEXaHIYHUX BIACTUBOCTEH TpyHTy. Ha
HaIly JyMKy MNPUHHATHUM € HaJaHHS TEXHOJOTIYHIM Maci BiIHOCHOTO pyXy, IIO
J03BOJISIE BUKOPHUCTOBYBAaTH caMy Macy, Oaawimis 1 1HII JOMIMIKH, TpH iX
BITHOCHOMY TME€PEMIIICHH], AJI1 OYMCTKUA ‘“KHBOTo” Tmepepidy 1 i1HTeHcH]ikarii
cenaparii. Haitbinpm Ha mpormec cemapailii BIUIMBAE B3aEMOIS «EIIEMEHTIB
IpOIECY: «TPYAKA-TPYIKa», «TPyIKa-KOPUCHA NPOAyKIisi». Tak sk MexaHiuHi
XapaKTePUCTUKHW KOPHUCHOT TMPOAYKINI Majo BIJIPI3HAIOTBCA BIJ TPYIOK, a
pYHHYBaHHS TPYAOK CIpHUs€ TMOKPAIIEHHIO Ccemaparii, TO PO3TISHEMO TIPOIIeC
B3aeMoii [BOX rpynok. Hexail € 1Bi rpyaku 3 posmipamu L, > L, 1o 3HaX0IaThCs

Ha NOBEPXHi cenapaTopa (a # 0). IBuaxicts yaapy

L,-L
‘A&*—‘x()z—x()l‘ ‘ IS 2‘szna (1)

0

I3 orpumaHoro BuUpazy (1) BUIUIMBAE 1110 HAa TOPU3OHTAIBHUX JAUISHKAX
MOXJIMBUHM yaap Tpylnok. Po3risHyTa 3asauya BIANOBIJA€ HEPYXOMIiM B IONEpEUHIN
IUIOUIMHI cenapyrodiil moBepxHi. SKIio cenapaTtopy HaJgaTH KOJIMBaHb B MONEPEUHii
IJIOIIKMHI TO, 13 BUpa3y (1) MOKIMBO OLIIHUTU FPAHUYHY YaCTOTY KOJIUBAHb.

Tak sk aMIUIITYy]Ja OKPEMHUX FapMOHIK CHIIBHO 3aJ€KHUTh B1Jl HOMEpa rapMOHIKU
TO 0€3 BTpaTH 3arajbHOCTI MOXKHA PO3IJIAJATH MPOLECH, IO MPOTIKAIOTH MEPIIO0
rapMoHikoro. Take HaOJIMKEHHS BHOCUTH MomnpaBouHuil koedinieHT 1.63. I'pyaka i
KOpPHUCHA MPOAYKIIIS MalOTh Pi3HI KOe(DILiEHTH TEPTS A0 NPYTKIB 1 MK cO00K0, PIi3HI
po3mipu (L i Ky. — po3mip i1 koedimienT 1yt kopucHOi poaykitii). [IBuakicTs ynapy

Toml A= mg ky —k+i(kL—kkLk Ygalcosa . (2)
3o SO
Skmo kayOHi He IOMYCTMMO YAApATH i3 IBUAKiCTIO Oinbme V., toxi

Kp
BUHUKAE OOMEKEHHS Ha 4YacTOTY

<29 kk—kx+%(kax—kkLk)tgac03a. (3)

Kp

Bumeonucani mpoiiecu CTOCYIOThCS “OMMHUYHUX ™ aKTIB B3a€EMO/II1, HATTPUKIIA]

“rpyaka-npyTox”, “rpyaka-rpyaka’, “rpyAkKa-KOpucHa Mpoaykuis” 1 T.m. Po3risHyTi

OJIMHUYHI aKTW B3a€MOJi HEIOCTATHRO TOYHO OMHUCYIOTh BECh MPOLEC cemaparii,
TOMY CJ1J] 3aCTOCYBATH AESKI IHTETPaJIbHI MIIXO0/IH, sIKI O yCepeAHIOBAIU Ti YU 1HIII
(b13uKO-MeXaHI4HI BIACTUBOCTI CYMIIII.

BucHoBku. 3a pe3yinbraraMu TEOPETUUHUX JOCHIKEHh MOXKHA 3pOOUTH Taki
MIPUITYIIICHHS

®I1iIBUIICHHS €(QEeKTUBHOCTI cemapauii IPyHTY 3a PaxXyHOK BHUKOPUCTAHHS
cernaparopa 13 MonepeYHNMH KOJMBAaHHIMH CemapaTopa;

®TCOPETUYHO TPAHUYHI MMapaMeTpH, Ha MiJICTaBl HEMPSMUX YMHHUKIB, 4aCTOTA 1

amIutiTyna koinuBanb (@ = 10...25 'y, A = 6...18 mm).
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XomoBcebkuit Quexkcanap

BUKJIa1a4 Kadeapu Gpi3MuHOro BUXOBAHHS

[TopinbebKuii Aep:kaBHUM arpapHO-TEXHIYHUM YHIBEPCUTET
M. Kam’suenn-TTominbcbxui

®I3UYHE BUXOBAHHS CTYAEHTCBKOI MOJIOJI B YMOBAX
ITHKJIIO3UBHOI OCBITH

[lutanHs (Pi3UYHOTO BUXOBAHHS CTYIAEHTCHKOI MOJOJAI 3 OOMEKECHUMH
MO>KJIMBOCTSIMH 3JI0POB’SI IOCUTh aKTyaJlbHEe Ha CbOTOAHIIIHINA J€Hb. Y CTYJEHTIB 13
BajlaMu (30py, CIyXy, OMOPHO-PYXoBOro amapary, Hacmiakamu JIII1, comatnaanmm
XxBopoOaMu Ta 1H.), BHHHMKAIOTh IE€BHI MpOOJIEMH MiJ Yac BChOTO MEpioAy ix
HaBuaHHSA. ToMy B 0araTboX JOCHIPKEHHSX HAYKOBIIB AaKIIEHTY€ThCS OCOOJIMBA
yBara Ha JOCKOHAJIOMY BUBYEHHI LIbOTO NMUTaHHA.
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