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AHHOTaNMSA
BJIA’KHBIN KOPM JJI5SI COBAK C ®YHKIIMOHAJIbHBIM KOMIIOHEHTOM — PACTOPOIIIIEM
NSATHUCTOM
lakyna A.A., HoBukoBa B.E., [Tux JI.A. bumiok 1.0.

B cmamve npusedenvt @uzuxo-xumuueckue nOKA3AMENU GIANCHO20 KOPMA ONsi cOOaK ¢ DYHKYUOHANbHBIM
KOMNOHEHMOM — pAcmoponuiel namuucmou. Bviacueno, ymo ucnonv3oganue pacmoponuiu NAMHUCMOU U dKCMpPyoamos
3epHA 311AK08 6MeCmO Neplosoll KPYnbl CHUNCAem CMOUMOCMb U Yayuuiaem COANAHCUPOBAHHOCb DEYenmos Kopmd,
npuoaem emy YHKYUOHATbHbBIE CBOUCBA U He YXyouidem PU3UKo-Xumuieckue noKazameru.

Knrwoueevte cnoea: enasxcuviti Kopm, peyenm, excmpyoam, pacmoponuid NAMHUCMAA, 6LAXCHOCMb, AKIMUBHAA
KUCTIOMHOCMb, 8000Y0epHCUBAIOULAS CHOCOOHOCTb

Annotation
WET FODDER FOR DOGS WITH FUNCTIONAL COMPONENT — MILK THISTLE
Shakula O., Novykova V., Pykh L., Bydiuk D.

The market of fodder for dogs is prospective one due to a huge amount of registered dogs in Ukraine. Producers of
abroad companies constitute 95 per cent of Ukrainian market of fodder for dogs, and the other fodders are presented by
domestic producers. Wet fodder of Ukrainian companies differ from the developed countries producers ones by lower quality
due to the huge content of vegetable matter component, both balanced amino acid and bioactive substances.

The immune system of the dogs is impaired, the dogs have long illness and the masters spend a lot for their treatment
due to the disadvantages of fodders and feeding. To prevent these side effects it is necessary to apply nonmedicamental
method such as including functional components in fodder composition. One of these functional components is milk thistle
which includes such functioning ingredients as flavonoids and flavolignans.

3 receipts of wet fodder for dogs comprising hen’s meat, hog’s liver, carrot, bones flour, kernel of roasted seeds,
bones beverage, sault, premix, changed pearl-barley( in control group), extrudates of wheat (barley and sorghum) grain and
milk thistle have been developed. The receipt with extrudates of sorghum and milk thistle was the most balanced among the
investigated ones. The receipt with extrudates of barley and milk thistle including energy, protein, fat and carbohydrates, Na
and microelements had many advantages compared with the receipt with extrudates of wheat and milk thistle and the receipt
with extrudates of pearl-barley, which was the control group.

Humidity, active acidity, water holding capacity have been defined in samples of wet fodder in control and research
receipts.

It is concluded that the application of milk thistle and extrudates of cereals grains instead of pearl-barley makes the
cost low, improves the balance of fodder receipts and does not adulterate physical and chemical indices .

Key words: wet fodder, receipt, extrudate, milk thistle, Humidity, active acidity, water holding capacity
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VJIK 539.3

PO3PAXYHKU HA MIIIHICTb TOHKOCTIHHUX EJIEMEHTIB OBJIAJJTHAHHSA
NEPEPOBHHUX I XAPYUOBUX BUPOBHHUIITB 31 3BHUKEHOIO )KOPCTKICTIO
Cuuos A.lL, K.T.H., g0o1., CuuoBa T.O., K.T.H., 101I.

(Xapxiscokuti HayioHaAIbHUL MEXHIYHUL YHIEpCUmMem CLlbCbKO20 20CN00apCcmeda
imeni Ilempa Bacunenka)

B cmammi posznanymo po3paxynxku Ha MiyHicb MOHKOCMIHHUX elleMeHmieé 00Na0HaHHA NepepobHUX i Xapyosux
BUPOOHUYME 3 BUKOPUCMAHHAM 2€0MempudHo Heniniinoi meopii obononok. Hadano nocmanosky ma memoo po3s’sai3auHs
3a0aui HeNHIlHO20 0eOPMYBAHHSA OCECUMEMPUYHO HABAHMANCEHUX 00010HOK obepmanns. Haeedeni pesynomamu
PO3DAXYHKY HA MIYHICINb YUTTHOPUYHOSO elleMeHMy EMHICHO20 anapamy.

IIocranoBka npooemMu Ta i TOHKOCTIHHOI KOHCTPYKLUIi, SIKHI BU3HAUAETHCS 3
AKTYAJBHICTD. TonkocTiHHI KOHCTPYKIIi  pO3paxyHKiB Ha MIIHICTh 1€ 1 TOBIIMHA.
IIMPOKO  BUKOPUCTOBYIOTbCS B obOmagHaHHi  JKopcTkicTh TOHKOCTIHHOT KOHCTPYKIIi
nepepobHux 1 xapyoBux BuUpoOHuUTB [1,2]. [Ipn  BU3HaAuaeThCs BiJTHOIIICHHSM TOBILUHU

MPOSKTYBaHHI oOaHaHHS 00OB’SI3KOBO  KOHCTPYKIIT h 0 XapakTepHOro reOMeTpHYHOIO
NPOBOJUTHCS  PO3PaXyHOK KOHCTPYKLIH Ha  po3Mipy — y BHNAAKY OOOJOHOK OOEpTaHHS Iie
MIIHICTE.  SIKIIO  HA  KOHCTPYyKWil0  Ai€  paaiyc obosonku R. Benmuwmna pamgiycy R

HABaHTAXEHHS CTUCKY, TO TMOTPIOHO /10/aTKOBO
MIPOBOAMTH MEPEBIPKY Ha CTIHKICTh KOHCTPYKIII].
OcHoBHHUI r€OMETPUYHUI rapameTp

BU3HAYAETHCS TPU PO3PAXyHKY OOJaIHAHHS Ha
NpoAyKTHBHICTb. [IpH npoekTyBaHHI 00ia HaAHHSA
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BUHUKAE K 3agada 3MEHILICHHS
MaTrepiaToeEMHOCTI KOHCTPYKITIH (Moxe
JOCATATHCS 32 PAaxXyHOK 3MEHIIEHHS TOBIIWHU),
TaKk 1 3amada 30UIbIIEHHS MPOAYKTHBHOCTI
obOnamHaHHsA (MOXKE JIOCSTATUCS 3a PaxyHOK
30uIbIIeHHs po0Oodoro 00’eMy, a 3HAYHTH
30iMbIICHHS pajiycy o0onoHku). Tobro mpm
MPOEKTYBaHHI  BiJHOIICHHS h/R MOXeE

3MEHIIYBAaTHCh, IO  3HWXKYE  JKOPCTKICTH
TOHKOCTIHHOI KOHCTpYKIii. JlIs po3paxyHKiB
TOHKOCTIHHMX  €JIEMEHTIB  oOJagHaHHS 31
3HIDKEHOK) ~ JKOPCTKICTIO,  KOJHM  IPOTHHH
000JIOHKH € OJIM3bKUMM 10 TOBIIMHU O0OJIOHKH, a
nedopmariii  3aIMIIAIOTECA  MaJIUMH, TOTPIOHO

BUKOPHUCTOBYBAaTH TEOpito 000JIOHOK 3
ypaxyBaHHSAM TEOMETPUYHOI  HENTHIHHOCTI
[3,4,5].

barato  HaykoBWiB, sKi  3aliMarOThCA

po3paxyHKamMu OOOJIOHKOBHX KOHCTPYKIIH Ha
MILHICTh T[pH  HeNiHIiHOMY jaedopmyBaHHI
(HemiHiiHA TPYKHICTh, MOB3Y4iCTh, MIOB3YUICTh 3
MOUIKO/KYBAHICTIO), TaKOXK BPaxOBYIOTh
TE€OMETPUYHY HEJIHIMHICTE B PIBHAHHAX TEOPii
00OJIOHOK y BHIAJKaX, KOJU IMPOTHMHU OOOJIOHKH
€ OJU3BKMMH 10 TOBIIMHU oOonoHkH [3,4,5].
To6To B pIBHSHHSAX BpaxoOBaHO, AK (I3UYHY
HEJIIHIAHICTD, TaK 1 T€OMETPUYHY HENiHIHHICTb.
Bce me poOuTh HampsIMOK JOCIHiIKEHb, IO
PO3TISIIAETHCS, aKTYAIbHUM SIK B HAYKOBOMY TaK
1 B IPaKTUYHOMY BiJTHOLIEHHI.

Posrnsinemo  mocraHOBKY  3amaul  Aus
OCECUMETPUYHO HABaHTAXCHUX 000JIOHOK
o0epTaHHd 3  ypaxXyBaHHSIM TI€OMETPUYHOI

HeniniiinocTi [3,4,5].

Jis TOukM OOOJIOHKM 3aJJaHO0 CHUCTEMY
koopmuHat (&,&,,4). Koopamnara & — 1e
KOOp/JMHATa B3JOBXK TBIPHOi 00ONOHKH, &, —
KOOpJIMHATa B HaMpsIMKy HOpMali J0 TOBEpXHi
o0ononku. HaBanTtaxkeHHs1, sike Ji€ Ha 000JOHKY,
€ OCECUMETPUYHHM. Lle po3noaineHe
HAaBaHTA)XEHHS [, P; Ta 30CepeDKEHi MO KpasMm

KOOp/IMHAaTa B OKPYXHOMY HaIpsMKY,

KIJIBIIEB1 CUJIN nfl,nlLl,qlO ,qlL 1 MOMEHTH mfl,mlLl.

[lepenbauvaeTscs, mo npu aedpopmyBaHHI
obosnoHku € niicauMu rinoresn Kipxroda-Jliasa,
TOOTO  TEPEeTHHU  OOOJIOHKH  3aJIMIIAIOTHCS
OPSAMOJIIHIMHUMHA  Ta TEPHEHIUKYIIPHUMH 10
nedhopMoBaHOi CepeMHHOI TOBEPXHI 0OOJOHKH.
ToBmmua o00o0nOHKM Tpu AeopMyBaHHI He
3MIHIOETHCS.

[TepeminieHHsT TOYKH OOOJOHKH Uy, U,

BU3HaA4YarOThHCs qepes nepthneHHﬂ TOYKHN

CEpEeIMHHOI MOBEPXHI OOOJOHKU U;,U; Ta KyT

IIOBOPOTY MIEPETUHY 000JIOHKH pu
nedopmyBaHHi @, !
v =u+4p,
U; = U,. (1)

3anumemMo KiHeMaTUYHi CIIiBBIIHOIIIEHHS:
w =% +¢ By,
2 =0p+G P,
= A7 00, /08 + K, + (”12 /2’
a,, = @0, +K,0;,
B = A{l 0, /0&, (2)
B =1,
P = _Ai 0V, /0, +kuy
¢ =A"A0A 0%,
e «,,0,, — BITHOCHI THOJOBXEHHS €JIEMEHTa
oOonoHkM y HampsMmkax &,&,; By, [, — 3MiHH
KPUBHH €JIeMeHTa 000JIOHKHM y HanpsaAMKax <&, &, ;
A A

KpPUBUHH;

— mnapamerpu Jlsame; K,k, — romnoBHi

Uy, U, NEepeMillleHHS!  TOYKHU
CepeIMHHOI TOBEpXHI OOOJOHKM Yy HaIpsIMKax
&,¢ ) @ — KyT IOBOPOTY NEPETUHY OOOIOHKH

npu eopMyBaHHI, KOJIU MEPETUH 3ATUILAETHCS
HOPMaJILHUM  J10  J1e(OpPMOBAHOI  CepeMHHOL
MOBEPXHI; @ — KoedimieHT.
PiBHsIHHS piBHOBaru OyayTh MaTH BUTJISA:
-1
A ann/aél +¢ (N —ny)+ka +p =0
-1
A~ omy, /0& + ¢ (my —my,) — gy — g, =0, (3)

Ai_l aql/aé +4,0, —kiny, —kn,, + p; =0,
ne n,n,, — mMeMmOpaHHI cwid, (;, — IONepeyHa
cwia, M, M,, — 3rUHaJIbHI MOMEHTH.

o piBusiab (1)-(3) nomaroTbest KiHeMaTHYHI
Ta CTaTMYHi rpaHuyHi ymoBH mpu & =& Ta
& =&, Jlomamku mimKpecieHi B piBHAHHSX
BiJTHOCSITHCSI IO T€OMETPUYHOT HENIHIHHOCTI.

®i3uyHl pIBHAHHS PO3MIISLIAIOTHCA IS
mBHJIKOCTeH  nedopmaliii  Ta  MIBUAKOCTEH
CUJIOBUX (PaKTOpIB:
: Eh . . "
Ny = 1-,2 (an + Vazz)_ My,
-V
: Eh . . o
Ny = 1-,7 (0‘22 +Va11)_ N
Eh®
m +V , 4)
1 = 12(1 ) (ﬁll ﬂZZ) 11
. Eh®
m +V )
22 = 12(1 ) (ﬂZZ ﬁll) 22
ne E — monyns mpyxHOCTI Marepiany, vV —
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koedirrient [Tyaccona, h — ToBumHa 000JIOHKH.
JonatkoBi nogaHku B (4), SKi OMHCYIOTh

HeliHiliHe JedopMyBaHHA O0OJIOHOK, My, Ny,
m,, M,,, §, OOYMUCIIIOIOTHCSA HACTYITHUM YHHOM:

= [ (e i,

1-y7 Lo
o=y [ (o +vi e
= [ ks, )
iy = [ (e v 6

7€ MIBUAKOCTI HENIHIHHUX Aedopmarliit 7'{1, 7'/;2
BHU3HAYAIOTHCA OOPAHOI0 MOJEIII0 HETiHIHHOTOo
nepopMyBaHHS (uemiHiliHA IPYKHICTb,
MOB3Y4iCTh, MOB3YUICTh 3 MOUIKO/KYBAHICTIO) Ta
3aJIeKUTh BiJl HAIIPYXKEHb O,;,0,, 1 CTPYKTYPHUX
napamerpis  d,,..., d
nepopMyBaHHS.
Po3B’s13yBanibHy cHcCTEMY DIBHSHb MOXHA
OTpUMAaTH, SKIIO TEOMETPUYHI PpIBHAHHA Ta
PIBHSHHS pIBHOBaru mnpoauQepeHIioBaT 3a
JaCOM. Takum  yuHOM  cOpMyJIbOBaHA
JiHeapu30BaHAa  IOYATKOBO-KpaioBa  3ajaya
BIIHOCHO IIBUJKOCTEH OCHOBHUX HEBIJOMUX

M, G My, 0L 05, 0 011,04,0y,...,d
[ToyaTkOBOIO YMOBOIO I ITOYAaTKOBO-KPamnoBOl

MOJIedl  HeJHIAHOro
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3ajaui Oyzae pO3B’SA30K 3ajadui MpPYKHOCTI s
000JIOHKH, 110 PO3TIISAIAETHCS.

Jnst  po3B’s3Ky OTPUMaHOI I10YaTKOBO-
KpalioBOi 3a7adi BHKOPHUCTOBYIOTHCSI UHCEIbHI
METOJIM MPOJOBKEHHS PO3B’A3KYy 3a MapamMeTpoM
1 JUCKPETHOI TPOTOHKM 3 OPTOTOHATI3AII€I0
pO3B’S3KIB  HAa  Kpomi MO  KOOpAWHATI
C.K.I'onynoga. [ToyaTrkoBa 3a1a4a iHTerpyBajiach
3a cxeMorw BKJageHoro merony Pynre-Kyrra-
Mepcona YETBEPTOTO HOPSIIKY 3
aBTOMAaTH30BaHUM BHOOPOM KPOKY Y 4aci.

PosrisHemMo  po3paxyHOK Ha  MIIHICTB
€MHICHOTO  amapary MWHHAPUYHOI  dopmu.
Po3paxynkoBoto CXEMOI0 WTIHIPUIHOTO
eNIeMEHTY amapary Oyzae IIapHipHO omepTra Mo
Kparo IWIIHAPUYHA 000JIOHKA, SIKA HAaBaHTAKEHA
BHYTPILIHIM TUCKOM P Ta OChOBOI CHUJIOIO N.

['eomeTpuyHi po3Mipu Ta HaBaHTaXXEHHS Oylu
NPUAHITH  TaKAMHU:  TOBIIMHA  OOOJIOHKH

h=5.103wm, paniyc oOonoHku R=2wm, THCK
p =0,4 MIla, ocroBa cuna N= 0,5nKp. Kputnuna

CHJIa BTpaTH CTIHKOCTI IIApHIPHO OHEpTOi
Eh h .
000JIOHKH Ng =———=75" Marepian
31-v) R
00ooHKM — cTanb. Po3paxyHKku 0O0OJOHKH

IPOBEJICHO MO Teopii 00O0JIOHOK 3 ypaxyBaHHSIM
reomerpuunoi HeminidHocTi (1)-(5).
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Puc.l. Posnonin HampykeHs o©;; Ta O,, [0 TOBIIMHI LWIIHIPUYHOI OOOJOHKM B Iepepisl

O0OJIOHKM 3 MaKCHUMaJbHUM pIBHEM HaNpPYKeHb Ul T€OMETPUYHO HEeNiHIHHOI Teopii 000JIOHOK
(cyminbHa JiHis) Ta U1 TEOMETPUYHO JIHIHHOT Teopii (MIyHKTHPHA JIiHis)

Ha Puc. 1 nmokasaHo po3nonin HampyeHb
0,;, O, IO TOBIIMHI B mepepi3l OOOJIOHKU 3

MaKCUMalbHUM  pIBHEM  HampyXeHb,  SKHA
OTPUMaHO 3 PpO3PaXxyHKy IO TE€OMETPUYHO
JiHIMHOT Teopii 00O0JOHOK (IIyHKTHpHA JiHIA) i
Teopii 3 yYpaxyBaHHAM T€OMETPUYHOT
HenmiHidHOoCTI  (cyuinbHa — miHis).  Ilepetun

O00OJIOHKM 3 MAaKCHUMAJIbHUMH HaNpyKECHHIMHU
pO3TalllOBaHO Ha JedKii BiACTaHI BiJ Kpalo.
PiBeHb MakCHUMaJIbHUX HANPY>KEHb OTPUMAHUX IO
reOMETPUYHO HENiHiIiHOT Teopii 00O0JIOHOK €
HUOKYMM HIDK TI0 T€OMETPUYHO JIHIHHOI Teopii.
PizHus eKBIBaJICHTHUX HapyXeHb
pO3paxoOBaHUX IO TEOMETPUYHO JIHIAHOT 1
HEJIHIAHOI Teopii 000JIOHOK CTaHOBUTH 14% muis
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KpUTEPIIO MaKCUMaJTbHUX HOpPMaTbHHIX
HanpyxeHb Ta 19% 1u1st KpUTepito MaKCUMallbHUX
JOTUYHHX HAMpPYXKeHb. L[e MosSCHIOEThCS TUM, IO
Teopis OOOJIOHOK 3 YpaxXyBaHHSIM TI'€OMETPUYHOL
HEJIHIHHOCTI J1a€ OLIBII MOXKJIMBOCTI POCTY JIS
KIHEMaTHYHUX TapaMeTpiB, IO y CBOIO YEpry
MPU3BOAUTH IO 3HM)KEHHS PIBHA MaKCHMAaJlbHUX
Hanpy>KeHb 0O0JIOHKH.

BucHoBku. TakuM 4YMHOM, O PE3YyJIbTATAM
MPOBECHUX  JOCHI[DKEHb  MOXHa  3pOOUTH
BHCHOBKH TIPO T€, MO0 PO3PAXyHKH KOHCTPYKIIIHA
[0 TEOMETPUYHO HEJIHIWHIM Teopii 000JOHOK
JAlOTh  MOXJIMBICTH ~ OTPUMYBATH  3HAYCHHS
HampyXeHb B O0OJIOHKaX OLIbII OJU3BKUMH [0
peaibHUX 3HA4Y€Hb. 3HAYCHHS MaKCHUMAaJbHUX
HanmpyXXeHb  OTPUMAHI MO  TCOMETPHYHO
HENIHIAHIA Teopii OOOJOHOK € HWKYUMH HIK

OTPUMaHI MO TEOMETPHUYHO JiHIWHIA Teopii
o6onoHOK. [l  po3paxyHKIB  TOHKOCTIHHUX
eJIEMEHTIB 00JIaTHAaHHSI 31 3HIKEHOIO KOPCTKICTIO
HEOOXiTHO BpPaxOBYBaTH TCOMETPUYHY
HENIHIMHICTh ISl OChOBOTO HABAHTAXCHHS BiKe
npu N=0,5n_, TOMy IO PE3y/ibTaTH OTPUMAHI

O JBOM TeOpisiM OOOJIOHOK BXKE CYTTEBO
BIJPI3HAIOTBCA. BuKOpHCTaHHS OUIBII TOYHUX
Teopii  000J0HOK  (Teopis  OOOJIOHOK 3
ypaxyBaHHSIM TE€OMETPUYHOI HETIHIMHOCTI) TpH
KOHCTPYIOBaHHI Ta pO3paxyHKy OOOJOHKOBUX

KOHCTPYKIIK  oOJagHaHHS  TEpepoOHMX  Ta
XapuoOBUX  BUPOOHUITB  JIa€  MOJJIMBICTH
3MEHIIUTH TOBIIUHY JIEIKUX  OOOJIOHKOBUX
eIEMEHTIB ~ KOHCTPYKIII 1 TakuM  YHHOM

3MEHIIUTH MaTePiaOEMHICTh O0JIaJHAHHSI.
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PACYETHBI HA TPOYHOCTb TOHKOCTEHHBIX 2JIEMEHTOB OBOPYJIOBAHUA

INEPEPABATBIBAIOIINUX U IMAIITEBBIX ITPOU3BO/JICTB CO CHUKEHOIO ) KECTKOCTBIO

ChbiueB A.HU., CoiueBa T.A.

B cmamve paccmampueaiomcsi  pacuemvl  HA  NPOYHOCMb — MOHKOCMEHHLIX — DJIeMEHmMO8  000pYO08aAHUS.
nepepabamvleaiowux U NUWEBbIX NPOU3BOOCME C UCHONb30GAHUEM 2COMEMPUYECKU HEIUHEUHOU meopuu 00010YeK.
Ilpedcmasnenvl NOCMAHOBKA U MemMOO peuieHlss 3a0aull HeIUHEIH020 0epOPMUPOBAHUSL OCECUMMEMPUUHO HASDYHCEHHBIX
obonouex epauwjenus. Ilpueedenvl pezyibmamel pacuema HA NPOYHOCMb YUIUHOPUUECKO20 IIeMEHMA eMKOCHHO20
annapama.

Abstract
STRENGTH CALCULATIONS OF THIN-WALLED ELEMENTS FOR EQUIPMENT OF PROCESSING AND
FOOD MANUFACTURES WITH REDUCED STIFFNESS
Sichov A., Sichova T.

In article it is considered strength calculations of thin-walled elements for equipment of processing and food
manufactures. The geometrical nonlinear shell theory for calculations is used. Equalizations and method of solution for
problem of axisymmetrically loaded shell of revolution in the case of nonlinear deformation are presented. Results of strength
calculations for cylindrical element of food storage equipment are resulted.
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