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Pedepar:

1. Incepraniiina po60Ta IPUCBSIYEHA BUPIIEHHIO HAYKOBOI 337ja4i PO3po06Lii HEIHBa3UBHOIO METOAY AUCTAHILiITHOTO
BU3HAY€HHS KOJIbOPY LIEPCTHOTO OKPUBY OBELlb, IIJISIXOM 3aCTOCYBaHHS HAIiBIPOBiTHUKOBYUX JIA3€PHUX JIPKEPETT
BUIIPOMIHIOBAHHS 3 JOBXXKUHOIO XBUJIi BUITPOMiHIOBaHHS 405, 532, 650, 780 HM. 3afiaya noB's13aHa 3 BifICYyTHICTIO
00'€KTMBHOCTI Yy BU3HAYE€HHI KOJIbOPY IIEPCTi OBEllb, 10 IPU3BOAUTD A0 CYTTEBUX (PiHAHCOBUX BTPAT IIpU
BMPOOHULITBI BOBHM B rajly3i BiB4apcTBa. [IpoBeieHni1 B poOOTi aHaJIi3 3aCTOCYBaHHS ONTUYHNX TEXHOJIOTIN
3aCHOBAHVX Ha BUKOPHCTAHHI JIa3€PHOT0 BUIIPOMIHIOBAaHHS BUSIBUB iX BUCOKY €(PEKTUBHICTD y PsiJi TEXHOJIOTIYHUX
npoueciB. Kpim TOro, BUsBUJIOCH 110 Ha CbOTOJHI BUHAYEHHS KOJIbOPY 3abapBJIeHHs LepCTi oBelb (6ina, cipa) Ta
0CcO6JIMBO NpY BU3HAUYEHHI HaMiBBiJTIHKIB, 1[0 [1OB’s13aHE i3 MEJIaHIHOBOIO MirMeHTalli€l0, Bil0YBAa€ThCS 3aBISKU
Cy6’eKTUBHIl OLiHLi oreparopa. B po60Ti 3a1IpoONIOHOBaHO METO, BU3HAYEHHSI KOJIbOPY LIEPCTi 3aBASKA

BHUKOPHUCTaHHIO J1(]y3HOro BiOUTTSI MOHOXPOMATUYHOTO KOT€PEHTHOIO BUIIPOMiHIOBAHHS 3 Pi3HOIO IOBXMHOIO



xBUJIi. Ha OCHOBI TEOPETUYHUX IOCITIIPKEHb YMOB BiZIlOMTTSI ONTUYHOTO BUIIPOMIHIOBAHHS! BiJ] IOBEPXHi IEPCTHOTO
[IOKPUBY OOI'PYHTOBAHI NapaMeTpH CIeKTporpadiyHOro MeToly 3 BUKOPHUCTaHHSIM JIa3epHOro axepea. JloBeneHo,
Ha OCHOBI MaT€MaTUYHOT0 MOJIE/IIOBAHHS CKJIQOBUX BiIOUTOrO IIOTOKY CBiTJIa BiJl IOBEPXHi lEPCTi, e(PeKTUBHICTh
KOJIbOPY. Bu3HaveHi OCHOBHI [)kepeJsia MOXUOO0K, SIKi BAHUKAIOTh HA OKPEMUX €TaIax IePeTBOPEHHS BilOUTOro
IIPOMEHS [IpY HOro peecTpallii Ta BIJIMB iX Ha 3arajibHy IOXMOKY BUMipIOBaHHS KOJIbOPY, 110 AaJI0 MOXKJIUBICTh
OTPUMATH CIiBBiHOIIEHHS [1J1 OL[iHKM [IOXMOOK BUMIPIOBAaHHS HaBiTh B YyMOBax BiJHOCHO MaJIOTO CIIiBBiJHOLIEHHS
CUTHaJ/myM. 3alpOTNIOHOBAHO KOHCTPYKIIiI0 IPUJIANy A5 JUCTAHIIHOTO BU3HAYEHHS PiBHS MEJIaHiHOBOI
nirmMeHTatii, ska KopeJsioe i3 3a6apBJAeHHSM LIEPCTi OBeLlb, SKUi 0yJI0 BUKOPUCTAHO B [il04OMY 3pa3Ky
aBTOMAaTU30BaHOi N71aTGOPMHU [1J1s1 COPTYBaHHSI OBEllb 32 KOJIbOPOM HIEPCTi B IpoLieci popMyBaHHS CTaza OBEllb
IIpY BUPOLLyBaHHi. E(PeKTHBHICTh 3alIpONIOHOBAHMX TEXHIYHUX 3aCO0iB /1J14 peasizallii J1a3epHOi TeXHOJIOri]
COPTYBaHHs OBEllb 33 KOJIbOPOM IIEPCTI MiATBEPAKEHA TEXHIKO EKOHOMIYHVMMU PO3paxyHKaMHu, a came pPiBeHb
PEHTabeIbHOCTI BUPOOHUIITBA BOBHU 301/1bIIYEThCSI 10 12 %, a piBeHb OKYIIHOCTI IOAATKOBUX KaliTaJlbHUX

BKJIa[I€HDb HE TIEPEBUILYE 2 PpoKwu.

2. The dissertation is devoted to the solution of the scientific problem of development of a non-invasive method of
remote determination of sheep wool color by application of semiconductor laser radiation sources with radiation
wavelength of 405, 532, 650, 780 nm. The problem is related to the lack of objectivity in determining the color of
sheep's wool, which leads to significant financial losses in the production of wool in the sheep industry. The
analysis of the application of optical technologies based on the use of laser radiation carried out in the work
revealed their high efficiency in a number of technological processes. In addition, it turned out that nowadays the
determination of the color of sheep wool (white, gray) and especially in the determination of halftones, which is
attributable to melanin pigmentation, occurs due to the subjective assessment of the operator. The paper proposes
a method for determining the color of wool through the use of diffuse reflection of monochromatic coherent
radiation with different wavelengths. Based on theoretical studies of the conditions of reflection of optical
radiation from the surface of the wool, the parameters of the spectrographic method using a laser source are
substantiated. The efficiency of diffuse beam scattering from the surface and the expediency of its application in
determining its color are proved on the basis of mathematical modeling of the components of the reflected light
flux from the wool. The main sources of errors that occur at individual stages of the transformation of the
reflected beam during its registration and their impact on the total error of color measurement are identified,
which made it possible to obtain a ratio for estimating measurement errors even at relatively low signal-to-noise
ratio. The design of a device for remote determination of the level of melanin pigmentation, which correlates with
the color of sheep wool, which was used in the current sample of an automated platform for sorting sheep by wool
color in the process of forming a flock of sheep during breeding. The efficiency of the proposed technical means
for the implementation of laser technology for sorting sheep by wool color is confirmed by technical and economic
calculations, namely the level of profitability of wool production increases to 12%, and the level of return on
additional capital investment does not exceed 2 years.
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