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BCTYII

OCHOBHOI MeTa IisITBHOCTI Taly3ei CUIbCHKOTO TOCIIO-
JapcTBa: MOJIMNIICHHS 3a0e3Me4YeHHs HaceleHHS BHCOKOSKIiC-
HUMH MPOAYKTAMH Xap4yBaHHS, a IIPOMHUCIOBICTh — CHUPOBH-
HOIO, 3aJIC)KUTh BiJ YIIPOBAKEHHS BUCOKOC(PEKTUBHUX TEXHO-
Jorii, mocratHbo edekTuBHOI cenekuii. EdexkTuBHICT Tamysi
Mae€ psijl CKJIaJI0BHX, SIKi MOKHA IOITMTH Ha TEXHOJIOT1YHI, BU-
JIOBI Ta HEBiOMi (DaKTOPH, AKI 3HAXOIATHCS 1032 CBIIOMICTIO
monuHA. TexHoyorivHi pakTopu 3a0€3MeuyI0ThCsl CTBOPCHHIM
CUCTEeMH MAallWH 1 TEXHOJOTIYHOTO OOJaIHAHHS ISl Taixy3en
POCITUHHUIITBA Ta MEpepoOHOT MPOMUCIOBOCTI. Y 0aratbox 3
HUX JIOCATHYTa KOMIUIEKCHA MEXaHi3allisi BAPOOHHYUX IPOIe-
ciB. [loBHa peamni3alis 3raJlaHuX CKJIAJOBHX MOXE 3a70BOJIb-
HUTH NOTpeOy B MPOJIYKTAaX XapyyBaHHS, a POMHUCIIOBICTh —
CHUPOBUHOIO JIJIsl IEPEPOOKHU.

[Mpenmerom mucturutiau « TeXHOIOTIT Ta 001aTHAHHS TIe-
PBUHHOT 00pOOKH, 30epiraHHs Ta TPAHCHOPTYBAHHS CUIBCHKO-
rOCIOJapChKOI MPOTYKIIii» € OCHOBHI TEXHOJIOT1i IEPBHHHOT 00-
poOku, 30epiraHHs Ta TPAHCIOPTYBaHHS CLIbCHKOTOCIIOAAPCH-
KOi mpoyKIii . OcoOIMBOCTI YNHHUX TEXHOJIOTIH Ta HOBITHI Ha-
MPSIMKU IXHBOTO PO3BUTKY. [Ip1 BUBUEHHI KypCY CTYACHT OTpH-
My€ HIMPOKE YSIBIECHHS NP0 MPaBUIbHY OpPraHi3alil0o BUPOOHU-
[ITBA CLTLCHKOTOCIOIAPCHKOT MPOYKIII B KOHKPETHUX YMOBaX
rocro/iapcTBa 3 HalOUIbIIUM €KOHOMIYHUM €(EKTOM 1 B 1HTe-
pecax HapoAHOTro croXuBaHHs. Le 1 € mepioro 3aga4ero Kypey.
besnocepenHbo B rocrnopapcTBax, CyMDKHUX HIANPUEMCTBAX
BUPOOJIAETHCA 13 CBOET CUPOBUHHU IIUPOKUI aCOPTUMEHT MTPOAY-
KTIB 1 TOBapIiB SIK JIs1 MICIIEBOT'O CTIO’KUBAHHS, TaK 1 Ha MPOJIAXKy
3a MeKaMH rocro/iapcTsa ado HaBiTh palloHy 4M 00JacTi.



IpakTuuna podora Nel

Tema: KinbkicHo-sikicHui 00JiK 3epHa npu 30epi-
TraHHi

Meta po60oTH - BUBYHTH OCHOBH OOJIIKY 3epHa mpu 30e-
piraHHi, OCBOITH METOJIMKY PO3paxyHKy 3MIHM MacH HapTii 3e-
pHa.

1.TeopeTu4Hi 0CHOBH

VY nepion 30epiraHHs 3epHa Ta MPOYKTIB HOTO IepepoOKH
B HUX B1I0YBalOTHCS 3MiHU SIK B Maci, Tak 1 B skocTi. [Ipu nbomy
MO>KE€ MaTH MicCIIe SIK 301JIbIIEHHS, TaK 1 3MeHIIeHHs Macu. [Ipu-
poJia ux 3MiH pi3Ha. 3MiHa Macu MoKe OyTH HACHIiJIKOM copO-
1ii abo gecopOii BOJIOTH, BTPAaTH CYXUX PEYOBHH MPH JUXaHHI,
HEBPaxXOBaHOTO PO3MUITY B PE3yJbTaTi MEPEMILLIEHHS 36pPHOBUX
Mac B CXOBUIIIAX.

CrucanHsi BTpaT 3epHa IO CXOBHUIIAM TMPOBOJUTHCS
TIJBKY TICTS TIEpeBaKyBaHHS BCHOTO, IO 3HAXOAUTHCS B Jia-
HOMY CXOBHIIIi 3€pHA 1 BCTAHOBJICHHS B1AMOBITHOCTI BUSBIICHOT
HEI0CTa4l BETMYMHOIO MiATBEPXKYBAHUX BTpAT.

1.1. 3miHa mMacu nmapTid 3epHa 3a paxyHOK
3MiHM B npoueci 30epiranns

Po3mip BTpat 3epHa He NOBHHEH NEPEBUIIYBATH Pi3HULL,
Ky OTPUMAaEMO TpPHU CHIBCTaBJIEHHS MOKa3HUKIB BOJIOTOCTI O
MPUXOJY Ta BUTPATI, 3 IEpepaxyHKOM J1aHoi pi3HULI 3a HopMy-
JI010

Mo = 100 - (W-Wy) / (100-Wy), (1.1)
ne My, — Bijcotok BTpat B Maci; W — oka3HUK BOJIOTOCTI IIPH
Bx0/1i1, %; W1 — moKa3HUK BOJOTOCTI 10 BUTpaTi %o.

30UTOK y Maci 3epHa BiJ] IOHWKEHHS CMITHOI JIOMIIITKH,
CMMCaHOi 3a aKTaMu MPUIATHUX Ta HEMPUAATHUX BIJIXOJIB HE
MTOBUHEH MEPEBUILLYBATH PI3HUILIL, SIKa OTPUMYETHCS 11 Yac CIi-
BCTaBJICHHS MMOKa3HUKIB CMITHUX JOMIIIOK 10 MPUXOAY Ta BU-

TpaTi 3epHA 3 IepePaxyHKOM:
M. = (C-Cy) - (100-Mw) / (100-Cy), (1.2)



ne M. — BiIcOTOK BTpat B Maci (BuxigHuii); C — cMiTHa JOMIIIKa
o mpuxoay %; C1 — cMmiTHa gomimika o Burpati %; My, — pas-
Mip BTpatT B Maci BiJ 3MeHIIeHHs Bosioru (%), oOpaxoBaHuii 3a
dbopmyoro (1.1).

Crnucanns BTpat 3a popmyioro (1.2) gomyckaeTbes auIie
B po3mipi, sikuii He mepesuirye 0,2%. Skimo mapris 3epHa He
00po0bJIsiack Ta HE MepeMillyBajgach MeXaHI3MaMH, CITUCAHHS
3epHa 32 PaxXyHOK 3HMKCHHS CMITHHUX JIOMIIIOK HE JIOMyCKa-
€THCSL.

Brpara y maci 3epHa a0o #ioro 30iJbIIeHHs 32 paXyHOK
3MiHH BOJIOTH 3€pHA 1 BMICTY CMITHUX JOMIIIOK Y BATOBOMY BH-
pa3i (y ToHax ) BUPaXOBYEThCS 32 BIIHOIICHHSIM JI0 BCi€l KUTBKO-
CT1 3€pHA IO MPUXOAY.

Tak sk BiAITyCK Ta MpUHMaHHS 3€pHA IPOBOIUTHCS B Pi-
3HHUI Yac HEOHAKOBHMH 3a KUIBKICTIO Ta SKICTIO MapTiSIMH, TO,
00 OTPUMATH MOKJIUBICTh CITIBCTABUTH SIKICHI MTOKA3HUKH TI0
MPUXOAY Ta BUTPATi, HOTPIOHO BUBECTH TaK 3BaHY CEPEAHBO3-
BaXEHY SKiCTh. BU3HA4YarOTh i MHOXKEHHSIM MacH 3epHa (y To-
HaXx) PO3JIJILHO HA MOKA3HUKHU BOJOTOCTI T4 CMITHHUX JOMIIIKAX
(y %).

CyMma TOHO-BIICOTKIB, pO3/iJIeHa Ha 3arajbHy KUIbKICTbh
MPUMHATOrO (BIANMYILEHOTO) 3€pHA, Ja€ CEPEIHbO3BAXKEHY SK-
ICTh 3a BOJIOTICTIO 1 CMITHUMHU JIOMIIIKaMH, BUPQKEHUMH Y %o 3
touHicTio 710 0,01 %. domi 1o 0,004% BKIIFOYHO BIAKHIAFOTHCH,
a 0,005% 1 Gunbe npuitMarotses 3a 0,01%.

1.2. IIpuponani BTpaTH Macu 3epHa mia yac 30epi-
raHHs

J71s1 CiIbCHhKOTOCTIONAPCHKUX MM AMPUEMCTB HOPMU MTPUPO-
JTHBOI BTpaTH 3€pHA Ta HACIHHS BHACIIJOK MEXaHIYHOTO PO3-
MWTY MiJ] 4ac NMepeMillleHHs 3epHa 1 HOro AUXaHHS HE BCTAHOB-
neHo. [1ix yac BUpiIeHHs] MUTaHHS PO HECTadl CLITbChKOTOCTIO-
TapCHKUM TiANPHEMCTBAM PEKOMEHTY€ETHCSI KOPUCTYBATHCh HO-
pMaMH TPUPOHBOT BTPATH, SIKI 3aCTOCOBYIOTH Y 1HIINX Tally-
35IX.



VY tab6un. 1.1. HaBeeHI HOPMHU TPUPOAHBOI BTPATH ITiJT Yac
30epeKeHHs 3epHa, MPOJIYKTIB HOTro mepepoOKH 1 HACIHHS Mac-
JSTHUYHUX KYJIbTYpP Y %, sIK1 3aCTOCOBYIOTH Ha XJI100npuitmab-
HUX TiANPHEMCTBAX.

3a3HaueH1 HOPMU IPUPOIHBOI BTPATH 3aCTOCOBYIOTHCS K
KOHTPOJIbHI 1 TPaHUYHI JIMIIE B THX BHUIAJKaX, KOJH IiJ Yac me-
peBipkH (HaKTUIHOI HATBHOCTI 3€PHOBHX MPOAYKTIB Y CXOBHIIT
OyJie BCTAHOBJICHO 3MEHIIICHHS IXHBOT MacH, 03 3MiHU SKOCTI.

Ak BugHO 3 Ta6i.1.1, BEMMUMHMA 1TUX HOPM 3aJI€KaTh BiJ
BHUIy 3epHa a0 TPOAYKIII, CEPeTHBOTO CTPOKY 30epiraHHs,
THUITYy CXOBHIIA 1 crioco0y 30epiraHHsl.

Crtpokom 30epiranHst (Bif SIKOTO BCTAHOBJICHO PO3MIpH
HOPM IIPUPOJIHBOI BTPATH) Ha3UBA€THCS 4ac, 1110 MPOMIIOB Bix
MOYATKOBOI JIaTH JI0 OCTaHHBOI JAaTH BiAIMyCKaHHS NapTii.

3a3BHuail 3epHO Ta HACIHHSA INOCTYNAKOTh HA CKJaJ HE O1-
HOYACHO 1 BUTPAYaIOThCS YaCTUHAMH, LI€ BEJe J0 MOTpedu BH-
3HA4YEHHs CepeIHbOr0 CTPOKY 30epiraHHs.

Cepenniii cTpok 30epiranss maHoi mapTii 3epHa (J1Hi) BH-
3HAYAETHCS JUICHHSAM CyMHU 3aJUIIKIB (Ha KOKEH JIeHb) Ha KiJlb-
KIiCTh 110 Ipuxoay nanoi maptii. [L{o6 Bupasutu cepeaniii crpok
30epiraHHs y MICSISX, CepPEHIO KUIBKICTh JAHIB 30epiranHs Ii-
nsth Ha 30.

IIpu cepenHbOMY CTPOKOBI 30epiraHHs MapTii 3epHa i mpo-
IYKTIB H10ro nepepoOKu 0 TPhOX MICSIIB, HOPMHU BTpAT MpUii-
MAalOThCS 3 PO3PAaXYHKY (PaKTUUHOI KIJIBKOCTI THIB 30epiraHHs,
a mpu 30epiraHHi BiJ TPhOX MICSIIB A0 POKY — 3 PO3paxyHKY
(bakTHUHOrO yKcaa MicsuiB 30epiraHHs. 3a yMOBHU 30epiraHHs
3epHa OUIbIIE OJTHOTO POKY 32 KOKEH HACTYITHUH piK 30epiraHHs
HOpMa MPUPOTHBOI BTpaTH MpuiiMaeTbes B po3mipi 0,04% 3 ne-
pepaxyHKoM Ha (PaKTUIHE YHCIIO MICSIIIB 30epiraHHs.



Tabnuua 1.1
Hopmu npupoHoi BTpaty mij yac 30epirans 3epHa, MpoayK-
TiB MOr0 nepepoOKH 1 HACIHHSI MACISTHUYHUX KYJIBTYP

3epHo Ta Ha npu-
npoxy- Crpok  36¢] Ha ene-| crocosa-
KTH H0r0 Ha cknamax | Batro- | HUX KpHU-
PEOKEHHS
nepe- pax | THX ILUIO-
po0-Ku IaaKax
- - HACHII Y. - -
Tapi
1 2 3 4 5 6
EIE‘; To3wmic. | 0,07 | 0,04 | 0045 | 0,12
)KI/ITO’, Jo 6 mic. 0,09 | 0,06 | 0,055 0,16
S Ho 1 poxy | 0,115 | 0,09 | 0,095 -
Jlo 3 mic. 0,09 | 0,05 | 0,055 0,15
OBec Jlo 6 mic. | 0,125 | 0,07 | 0,065 0,20
o 1 poky | 0,165 | 0,09 | 0,105 -
Jo 3 mic. 0,08 | 0,05 | 0,055 -
I'peuka o 6 mic. 0,11 | 0,07 | 0,075 -
Jlo 1 poxy | 0,145 | 0,10 | 0,10 -
Prc-se- J1o 3 mic. 0,08 | 0,05 | 0,045 -
Jlo 6 mic. | 0,105 | 0,07 | 0,075 -
PHO | Mo 1 poxy | 0,145 | 0,10 | 0,115 -
Tpoco J1o 3 mic. 0,11 | 0,06 | 0,06 0,14
coproj Jo 6 mic. 0,15 | 0,08 | 0,08 -
Jo1poky | 0,19 | 0,20 | 0,13 -
Kykypy- | Mo 3 wmic. 0,13 | 0,07 | 0,075 0,18
maB3e- | o 6wmic. | 0,165 | 0,10 | 0,115 0,22
pHi Jolpoky | 021 | 0,243 | 0,155 -
Kykypy- | Ho 3 wmic. 0,25 - - 0,45
n3a B mo- | Jlo 6 wmic. 0,30 - - 0,55
yatkax | [lo 1 poky | 0,45 - - -




[Iponosxenns taduumi 1.1.

1 2 3 4 5 6
l'opox,
S| Ho3wic. | 0,07 | 0,04 | 0,045 -
60214’ Jlo 6 mic. | 0,09 | 0,06 | 0,06 -
KBACOIA, Ho 1 poxy | 0,115 | 0,08 | 0,095 -
BiKa, cOs
Hacians | Jlo 3 mic. 0,20 | 0,12 | 0,13 0,24
COHSIIII- o 6 mic. 0,25 | 0,15 | 0,175 -
HHKY Jo 1 poky | 0,30 | 0,20 | 0,225 -
ggﬁﬂﬁi | Jo3wic. | 01 | 008
Kytb- Jo 6 mic. 0,13 | 0,11
Typu Ho 1 poxy | 0,17 0,
.| Ho 3 wmic. - 0,04 - -
Kpil‘la U Mo6mic. | - |006]| - i
P o 1 poky - 0,09 - -
o 3 wmic. 0,20 | 0,12 - -
Bucisku | Jlo 6 mic. 0,25 | 0,16 - -
Jo 1 poky | 0,35 | 0,20 - -
J1o 3 mic. - 0,05 - -
Myxka o 6 mic. - 0,07 - -
Jlo 1 poky - 0,10 - -
Ho 1 mic.
KomGi- | “2 KR 1 goq | . - -
KopMa I:;(;IT?\IE: 0,01 - - -
cAIlb
IIpemi- | Mo 3 wmic. - 0,12 - -
KcH Jlo 6 mic. - 0,16 - -

Jis po3paxyHky HopMmHu BTpatu (%) mpH cepelHbOMY
cTpoli 30epiraHHs mapTii 3epHa TPUBAIICTIO O TPHOX MICSALIB
KOPHUCTYIOTHCS (DOPMYJITOIO



Y=(6-m)—0,011-6+m, (1.3)

7ie 6 — HOpMa BTpaTH IiJ1 yac 30epiranHs 10 TPhOX MICSIIiB

BKIIIOUHO, %; 6 — CepeIHsI KUTBKICTb JIHIB 30€epiraHHs; m — HopMa
MEXaHIYHHUX BTpaT, sKa:

- JUIs 3epHa 1 HaCIHHA MACISTHUYHUX KYJIBTYp MiJ 4ac Ha-
BaHTKEHHS 1 PO3BAaHTAXKEHHS MEXaHI30BaHUM CIOCOOOM Yy
cxiragax - 0,044%;

- B eneBatopax — 0,03;

- IS MPOAYKIIii B Tapi 1 KyKypya3u y mouatkax — 0,014%;

- 0,011 — koedimieHnT ans mepepaxyHKy HOPMH BTpar,
BCTAHOBJICHHUX ITi/1 Yac 30epiraHHs Ha MPOTA31 TPHOX MICAILIIB HA
onuH aeHb 30epiranns (1/90=0,011).

3a yMOBH CepeIHbOT0 CTPOKY 30epiranHs mapTii 3epHa 0i-
JbIIE TPHOX MICSIIB HOPMY IPUPOAHBOI BTPATH BU3HAYAIOTH
(%)

Y=a+(0 -6/ (1.4)

JIe @ — HOpMa BTPATH 3a MOMEPEIHIA CTPOK 30epiraHHs; O
— PI3HHMIA MK HaWBHIIOI HOPMOIO JJISi JAHOTO MPOMIKHOTO
CTpOKY 30epiraHHsi i MoNepeIHb0l HOPMU MPUOYTKY; 6 — pi3-
HUIS MK CEpeIHIM CTPOKOM 30epiraHHs JaHOoi MapTii i CTpo-
KOM 30€epiraHHs, 1110 BCTAHOBJICHUHN AJIs TONEPEAHbOT HOPMHU; 2
— YHUCIIO MICAIIB 30epiraHHs, 0 SKOTO BIJIHOCHUTHCS PI3HUIIS
MiK HOpMaMu BTpaTH (a).

Hopmu npuponnsoi BTpatu mia yac 30epiraHHs 3epHa
3aCTOCOBYIOTBCS JI0 3arajbHOI KUIBKOCTI, SIKa 3a3HaueHa y 3ara-
JIBHIM KUIBKOCTI, III0 paXyeThCsl yBUTPATI, 1 3JIMIIKY I11]1 Yac me-
PEBE3CHHS.

1.3 IMpukiaan

KinbkicHo-sikicHHI 00K — OCHOBHHI 3aci0 KOHTPOIIO
po0OOTH BUPOOHUIITBA.

3a OKpeMHMH MICALSIMU Ha CKJIaJli MPUIMAaock 1 BUTpa-
4aJioch 3€PHO MILIEHUIl Y KUIBKOCTI, sIKa ojiaHa B Tadu. 1.2

I1ig yac mepeBa)xyBaHHS 3€pHa KOMICisl BUsIBUJIA HECTauy
B 5500 xr.
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Hecraua moxe 6YTI/I BHIIpaBJlaHa HACTYIIHUMHU ITIOKa3HU-

KaMH.
Tabmmus 1.2
Buxingai nani
Jlata [puxin, [Boso- Bmict Bu- [Bo- Bwmict Bamu-

KT TiCTh | COp- | TpaT | JIO | cop- | IIOK Ha
3e- Hoi |a3se- |ric |HOI | 1-€um-
pHa, | 10- | pHA, | Th | JO- | CJIO Ha-
% mi- | % 3e- | Mi- | cTyD-

LIKH pPH | KK | HOTO
% a, | % MiCSIIIs,
% KT

2020 cep- | 100500 |15.0 | 1.0 - - " 943350

I1€Hb
Bepecenb | 200350 |16.0 | 0.5 - - - 13043850
PKOBTCHD - - - - - - 13244200
muctonan | 199150 |15.0 | 1.0 - - - 13244200
rpyACHD - - - - - - 3443350
2021 ci- - - - 1050 |14 1 3338350

YeHb 00
ITFOTHIA - - - 4500 |15 1 13333850
bepeseHs - - - - |- | - 3333850
KBITCHb - - - - |- | - 3333850
TpaBCHb - - - - - - 3333850
MCPBCHD - - - - - - 3333850
ITUTICHD - - - 300000 15 | 05 2033850
CEpIIeHb - - - 8500 |14 | 0.7 i

0
Bceworo 500000 4945 294885
00 0
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1 Busznavyaemo 3MiHy Macu 3epHa IPpH 3MeHIIEeHi BOJIO-
roCTi Ta KIJILKOCTI COPHMX JOMIIIIOK:

Busnauaemo CEPCAHBO3BAXKCHY BOJIOI'Y 110 ITPUXOAY
(chp.3B.H), %
100500 - 15%=1507500 kr%
200350 - 16% =3205600 xr%
199150 - 15%= 2987250 xr%

Bceworo 7700350 kr%
W g 7700350 _ 15 49,
cpssll T 500000

Busuauaemo CCpCI[HLOSBa)KeHy BOJ'IOl"iCTb 110 BI/ITpaTi
(WCCP.SB,B)9 %
105000 - 14% = 1470000 xr%
4500 - 15%=67500 xr%
300000 - 15% =4500000 xr%
85000 - 14%=1190000 xr%
7 227 500 kr%
7227500 o
494500 = 7

Busnagaemo BTpaty (M1) y Maci 3epHa 3a paxXyHOK 3HH-
’KEHHS BOJIOTOCTI

_100(15,4 — 14,6)
100 -—14,6

500000'0,94
M1 = T = 4700 xe.

4700 xr - BTpaTa y Maci 3epHa 3a paXyHOK 3HMXCHHS BO-
JIOTOCTI 3€pHa.

M/cep 3BB =

= 0,94%

BuzHauaemo cepeHb0O3BaKEHY JOMIIIKY 110 TTPUXOTY
(C cep.38. P)%

100500 - 1,0%=100500 xr%
200350 - 0,5%=100175 xr%
199150 - 1,0 % = 199150 xr%.



399825 xr%

C H—399825—079~08‘V

@ 7500000 0 T

BusnagaeMo cepeiHb03BaKEHY JIOMIIIKY 110 BUTPATi
(cep.3B. B),%
105000 - 1,0%=105000xr%
4500 - 1,0% = 4500 xr%
300000 - 0,5% = 150000xr%
85000 - 0,7%=59500kr%

319000 kr%

C B = 519000 _ 0,645 =~ 0,65%
cep3B.” — 494500 - Y ~ U, 0
Busznauaemo BTpary (M2) B Maci 3epHa 3a paxyHOK 3MEH-

IIEHHST COPHOI TOMIIITKH

_ (08-065(00=09) _ . 100 260 0.15%
c— 100 — 0,65 7 e i

50000-0,15
M, = 222091° 750 kr
100

750 xr — BTpara B Maci 3epHa 3a paxXyHOK COpPHOI JOMi-
IIKH.
Busnagaemo 3aranmeHi BTpaTn: M1+M2=4700+750=5450

KT.

Taxum ynHOM, 3aMHIaeTsest Hectadya S0 KT, sika He BUKITH-
KaHa 3MIHOIO SIKOCTI 3epHa.

2Bu3nayaemo HopMu npupoaHoi Brpatu (Y) (3epHO
30epirajocbL HACHMIIOM)

Busznauaemo cepenniit crpok 30epiranns 2948850 (cyma
MICSYHUX 3JIUILKIB Y KT).

2948850/500000=5,89 micsii, T.T. cepeaH1i CTPOK 30epe-
’KEHH$ 1aHoi napTii 3epHa ckiajae 5 micsuis 27 qHiB (5,9 Mic.).

BusnagaeMo HOpMY IPUPOIHBOI BTPATH

a=0,07%

0=0,09-0,07=0,02%
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B=5,9-3=2,9%
r=6-3=3%
Y =007 + % = 0,089%
_ 500000-0,089

M, = 2220000441 8 kr
100

441,8 xr — BTpaTH y Maci 3epHa 3a paxyHOK IPUPO-
JTHBO1 BTpaTH.

BucHoBOK: 3a paxyHOK 3MEHIIIEHHS BOJIOTOCTI 1 COPHOT
nomimku MoxkHa cricat 4700+750=5450 kr, 3a paxyHOK NpH-
poanoi Brpatu 441,8 kr, T.T. Bcboro 5450+441,8=5891,8 «r.
ToOTo, BUTpAT, SIKi € HCBUIIPABIAHUMHU HEMAE.

3aBaaHHs 1JIS CAMOCTIHHOI podoTH

CaMOCTITHO BUKOHYETHCS aHAJIOT1YHA 33]1a4a 33 JTaHUMH,
aHaJIOT1YHUMU 70 Tabu. 1.2, ae 3MiHK JaHUX OepyThCs B J0j1a-
TKY A.

IIUTAHHA AJA HIATI'OTOBKU A0 3AXUCTY

MNPAKTUYHOI POBOTH
1. Sk BU3HAUYAIOTH PO3MIp BTpAT 3epHA?
2. SIKy BeTMUMHY HE TTOBHHEH NIEPEBUIIYBATH 30U-

TOK y Macl 3epHa BiJl TOHMKEHHSI CMITHOI JIOMIIIKH, CITUCAHOT
3a aKTaMU MPHUJIATHUX Ta HEMPUIATHUX BIIXOMIB?

3. Sk Bu3HaUMTH 30MTOK y Macl 3epHa BiJ MOHHU-
KEHHSI CMITHOI JIOMIIIKH, CIIUCAHOI 32 aKTaMH MPUAATHUX Ta
HETIPUJATHUX BiIXO/1B?

4. Un onmycKaeThCsl CIIMCAaHHS 3€pHA 3a PaxyHOK
3HMKEHHS CMITHHX JIOMIIIIOK 32 YMOBH 1[0 3€pHO HE 00POOISIIN
MexaHi3MaMu?

o. S BU3HAUUTU CepeHbO3BAXKEHY SKICTh 3a BO-
JIOTICTIO 1 CMITHUMHU JIOMIIIKaMH, BUPQXKEHUMH Y %o ?

6. o Take cTpok 30epiraHHsist?

7. HaBeniTh 3aeXKHICTh A7 BU3HAYCHHS HOPMHU

BTpatH (%) MpH cepeaHbOMY CTPOIll 30epiraHHs mapTii 3epHa
TPUBAJIICTIO IO TPHOX MICSIIIB.
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8. HaBenith 3a1€XHICTh 1J1s1 BU3HAYCHHSI HOPMHU
BTpatH (%) Mpu cepeTHbOMY CTPOIIi 30epiranHs maprii 3epHa
TPUBAJIICTIO OUTBINIE TPHOX MICSIIIB.
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[pakTuuna podora Ne2
Tema: Po3paxyHok MiCTKOCTi 3epPHOCXOBHII

Meta po60OTH - BUBYUTH METOAMKY PO3PAXYHKY MiCTKO-
CTi 3epHOCXOBHIII PI3HUX THIIIB.

TeopernyHi OCHOBH

1. Po3paxyHOK MiCTKOCTI CKJIa/IiB JIJIs 3€pHA.

Ckiaam 171 3epHa - e CHOPYIH 3 TOPU30HTAIBHOK 200
MOXUJIOK0 IMiIJIOTO0, MPU3HAYEH] sl 30epiranHs 3epHa HaCH-
IOM, SIK€ PO3MIIIYIOTh MIPSMO Ha MIJI031 Ta BOPUTYII O CTiH.
3epHOBI CKJIaaM KIACHU(IKYIOTh 3aJ€KHO BiJ CIOCOOY pO3Mi-
IICHHS 3epHA, CTYIEHS MeXaHi3allil HaBaHTaKyBaJIbHO-PO3BaH-
TaXXyBaJIbHUX poOIT, TepMiHY 30epiranHs 3epHa i BUgy OyiBe-
JIpHOTO Matepiany (puc. 1)

Seprobi cknady

7ursacaby cxobuwa | (Hermexarizoban cknadu | (Wexarizobar cknady |
ka3 20pU30HMa/LHOR MIG02060 (kadl 3 20pU30HManLHoR MGA0Z00
ma yeznaHumy cmiHamy, F=3000..3200m ma 30/1130-08MoHHUML CITIHaML,
F=5000m

Cknadl, sk oonackHaH yemanobkary ans | | Ckaaduy, ski oonaduar ycmanobiary Gis
akmubHozo GeHmumobarHs K muBH020 Beumumpbauss

[(Kﬂaﬁu 3 HAXUMBHUMU MIGAoZamy | Nk aadl, SKki 00AadHar ycmarobkamy ans
| akmubHozo beHmumbanHs

(#7-4| |H7-5] V76| =8| [H7-9)
Puc. 2.1. Knacudikarist 3epHOBHX CKIJIAIiB
Po3po6ieHO 1 BUKOPUCTOBYIOTHCSI TUIIOBI MPOEKTH CKJIa-
JB ISl 3€pHA, B AKUX y3arajJbHEHO OaraTOpiuHMMA TOCBII iX
MPOEKTYBAHHS Ta OyAiBHULTBA. MICTKICTh Cy4aCHUX THIIOBUX
CKJIaJiB 13 TNTOCKUMH mijgmoraMu cranoBuTh 3200 1 5500 T, 3 mo-
xwimmu - 7500 T.

16



OHa 3 OCHOBHUX BHMOT, 110 BUCYBAIOThCS JI0 CKJIAIIB, -
€KOHOMIYHICTB, IO BPAXOBYETHCS SIK Mi yac OyIiBHUITBA, TaK
1 i yac excrutyarariii. Halimommupeninra ¢gopma ckany - mps-
MOKYTHHK, 1110 a€ 3MOTY JJIsl CTIH 3aCTOCOBYBAaTH MiCLIEBUI Ma-
Tepian (uerna, 0yr, 6eToHHI a00 MUTaKOBI OJIOKH, KaMiHb, 301p-
HUH 3a1i300€TOH), a IS KapKaca J1axy - IepeBo, 30ipHuii 3aii-
300eToH abo ctayieBi KOHCTpyKIlii. Kapkac naxy 3a3Buuaii cro-
PYIUKYIOTH 13 JepeBa abo 3amizobetony. Ilin yac ekcrmyaTamii
CKJIaJIiB BUCOTY HACUIy 3€pHA NPUHAMAIOTh 3aJIC)KHO BiJ] HOTO
SKOCTI, aje He OinbIIe 3a po3paxyHKOBY (Oins CTiH - 2,5 M, y
cepenuHi - 5 m). J{isl IbOTO HA CTIHAX BUCOTY 3aCHUIIKU 3€pHA
BiJI3HAYAIOTH YEPBOHOIO JIHIEIO.

MICTKICTh CKJIa/IiB BUPAKAIOTh Macol0 3€pPHA, IKE MOYKHA
PO3MICTUTH B HUX 33 MAaKCHUMaJbHO JONMYCTHMOTO HaBaHTa-
KEHHs. Macy 3epHa BH3HAYalOTh MHOXCHHSM 00'eMy 3epHa
(Vo5), sikHii MOXE OyTH pO3MILIICHUH Y CKJIai, HA OTO HATYpy
()

Qos = Voo " ¥ (2.1)

Po3pi3HsIOTh MacnopTHy Ta poOOYYy MICTKICTh CKIIAIB.
[TaciopTHO HA3WMBAETHCS MICTKICTh, pO3paxOBaHa Ha PO3Mi-
IIEHHs MieHuil Hatypoto 0,75 /M3, Bostorictio, 14...15,5%, i3
BMICTOM 3aCMI4€HOI JOMIIIKH 2% 3a BUCOTH HACHUITY, 1110 JIOIY-
CKA€ETHCS JIJISl TAHOTO 3€pHa.

[IpoekTHyY (MacnopTHY) MICTKICTh ckiany Enm 3HaxonsTh
3a GOopMyIIOH0, T:

E = (A-B-h+(’*2ﬂ)-(32ﬂ)-(f1—h))-y 2.2)

1€ A - BHYTpIILIHS JIOBXXHHA CKJIAY, M;

B - BHYTpIlIHS IUpUHA CKIAAY, M;

h - Bucora 3acunku 3epHa OUIS CTiH, M;

a - JIOB)XMHA HACUITY 3epHA 3BEPXY, M;

B - IIMPUHA HACHUITY 3€pHA 3BEPXY, M;

H - Bucora 3acurku 3epHa B CepeiMHi CKIay, M;

¥ - HaTypa 3epHa, T/M°.
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Benuuunu a 1 B HacuIry 3epHa 3BEpXy 00UHCITIOITH 3a (po-
pMyIaMu:
A=A -2-(H - h)-ctga; (2.3)
B =B - 2-(H — h)-ctga, (2.4)
1€ O - KyT IPUPOHOTO YKOCY, ISl 36PHOBOI CHPOBHHU 0
=25...36°.
VY pasi po3MmileHHs B CKJIai 3epHa Pi3HOT AKOCTI acIop-
THY MICTKICTb, OTpUMaHy 3a GopMyIioro (2.2), 3SMEHIIYIOTh Ha
10-20%.
PobGouy MiCTKICTh BH3HAYaIOTh JJISI KOXKHOTO KOHKpET-
HOTO BUITAJIKy 3 YpPaXyBaHHSM KYJIbTYPH, HATYPH 1 IKOCTi 3€pHA.
[TacopTHa MICTKICTh THIIOBUX CKJIaJiB, BIATOBIIHO 10
JIOBIJTKOBUX JaHUX, IPUAHSITA:
Po3mip y turani, Mxm  MiCTKICTb, T

30x15 1000
45x20 2000
60x20 3000
62,5x20,8 3200

Hacun 3epHa y ckiazii Mae 00pHC CKIIQIHOT T€OMETPHUYHOT
¢irypu, o0'eM siKO0i BH3HAYAETHCSA CYMOIO M'SITH 00'€MiB OKpe-
MHUX €JIEMEHTApHUX T€OMETPUYHUX T, SIKI BXOJATH JI0 HOTO
ckmany (puc. 2.2)
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Puc. 2.2. Po3paxyHkoBa cxeMa BU3HAYEHHS MICTKOCTI

CKJIay JJis 3epHa
Viar = Vi +V, + V3 +V, + V5 (2.5)
ne Vi - o0csr HIKHBOTO Mapaneneminena, Vi = A-B-h;
V2 - o0csT BepxHBOTO Mapasneneminena, V2 =A1-B-hy;
Al — noBXMHa BEpXHBOTO APy 3epHa (Tapajeneninena);
B1 — mmpurHa BepXHBOTO 1Iapy 3€pHA;
h1 - pi3HUIS BUCOT Hacumy B cepeanii yactuHi H i Oing cTin
ckiany h;
V3 — o0csr 1BOX Benmukux OiuHUX mpusM, V3 =(C-h1-A1)/2;
C=A-A;,C=B-Bq;
V4 — o0csr 1Box Manux topueBux npusm; V4 = (C - h1-B1)/2;
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V5 — 00csT HacHIy Y YOTUPHOX KyTaX, pIBHUX pa3oM o0cATy
nipamiau;
Vs = (h1-C)/3.

[TincymoByroun BuIe3rajiani o0csru, 3araibHuil 0ocsar

3epHa Yy CKJIa/li BU3HAYAETHCS 32 (HOPMYIIOLO:

Chy44 Ch131+62h1

V3aF:A'B'h+A1'Bl'h1 > + > 3 (26)

3 BiZIOMOIO TOYHICTIO MACHOPTHY MICTKICTh HETHIIOBUX
CKJIaJIiB MO’KHA pO3paxyBaTH 3a (JOPMYIIOI0, 3alIPOIIOHOBAHOIO
B METOJMYHUX BKa3iBKaxX IOJ0 CKJIAJIaHHS TEXHIYHHUX MAacIop-
TiB XJTi0OONPHIIMAIBHUX i APUEMCTB, M°:

_ A+A; B+B;
Eoer = (A-B-h+(T-T)-(H—h))-y-K(ZJ)
ne K - monpaBouHMil KOeQillieHT, MO 3aJCKUTh Bij JOB-
JKUHU CKJIAJIB:

JloB:krHa ckiiaga, M K
o 15 m 0,9
Bix 15 10 30 m 0,86
Big 30 o 45 M 0,82
Bix 45 no 60 M 0,78
Bix 60 M u Oinblne 0,75

[Ipu BU3HAYEHH] MICTKOCTI CKJIATy JIJISl PO3MIIICHHS Pi3-
HUX 371aKOBUX KYJIbTYp Ta 36pHOBUX MPOJYKTIB IPUHMAIOTh
HACTYITHi BETMYHHHI HATYPH v, T/M°:

Kykypysa:

Yy KadaHax 0,45-0,65
Y 3€pHi 0,70-0,80
STaminb 0,48-0,72
OBec 0,45-0,67
Puc 0,56-0,65
['peuxa 0,46-0,58
[Ipoco 0,70-0,83
["opox 0,80-0,83
COHSIIHUK 0,30-0,45
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JlistHe HaciHHS 0,60-0,73
Bigxoau 3epHOBUX 0,50-0,85

Heo6xinna moma cknany Fex (M%) 1 36epiranns roto-
BOi ITPOJYKIIIi Ta HACIHHEBOTO 3€pHA B Tapi, a TAKOK KUIBKICTh
MPOAYKIT B Tapi, 10 pO3MIIIY€ETHCS HA CKJIa/ll, BA3HAYAIOTH 32
dhopmyroro:

1000G-f
Foen = J—— (2.8)

ne G - maca IpoOnyKIii, IKy HEOOXiZHO PO3MICTHUTH Ha
CKIanl, T,

f — mmoma oxHoOro Mimka, M2 (B cepeJHLOMY TIPUHMAIOTH
Ionly ogHoro mimka macow 70 kr — 0,45 MZ, IUIOIIAa OJHOI'O
Mimmka macoro 50 kr —0,3 m);

Z — YHCIO MIIIKIB, MOKJIAICHUX Y IITA0EINb, IPUM.;

M — Maca OJTHOTO MiIIKa 13 IPOAYKIII€l0, KT

K - xoe(illieHT BUKOPHCTaHHS IUIONI CKJIAAY (SKIO Y
CKJIaJli BAKOPHCTOBYIOThCS IEPECyBHI 3ac00M MexaHizaris - K =
0,5-0,65; enmektponaBantaxysaui - K = 0,6-0,75; crarioHapHi
3acobu mexawisariii - k = 0,65-0,85 ).

Hageneni gpopmynu MoxyTh OyTH BUKOPUCTaHI IS PO3-
pPaxyHKy MICTKOCTI CKJIaJiB, 3alIOBHEHUX OJHOPITHOIO 3a SIKi-
CTIO KyJIbTyporo. ¥ pa3i 30epiraHHs y CKjiajJi pi3HOPITHOIO 3a
SKICTIO 3€pHa PO3PAaXyHOK KOXKHOI MapTii, po3MilIEHO] y CXO-
BHUII[i, TPOBAIUTHCS BUXOASAYHU 3 PO3MIPIB KOKHOTO HACHITY 3€-
pHa.

3apanannsa 1. BuzHaunTu, CKIJIbKH 3€pHA MOKHA PO3MicC-
TUTHU y HETUTIOBOMY cKkiaii. [laHi Ans BupileHHs 3a7a4i 3a Ba-
plaHTamu HaBeJieHo y Tabnumi 2.1

3aBaanns 2. BusHauuTH, CKIIbKH 3epHA MOXKHA PO3MicC-
THUTH Y CKJIaJi 3 MOXHJIUMH ITiJT KyTOM 0, IO TOPU30HTY IIiJTO-
ramu. JlaHi 17151 BUpIIIEHHS 3a/1a4i 3a BapiaHTaMH HaBEJCHO Y
Tadymmi 2.
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3aaanns 3. BuU3HaunTH, CKIJIBKH 3€pHA MOYKHA PO3MicC-
TUTH Y CKJIAJIi, SIKIIIO HACIHHEBE 3€PHO 30€pIiraeThCcsl y 3MMOBHMA
yac. /laHi Ha BUpIIICHHS 3aBJaHHS HaBeICHO y Tabauisx 1 1 3.

Tabmnms 2.1
BuxigHi naHi 1uig BupimieHnHs 3agayu 1 ta 2

Ba- 3epnoBa [[lIu- [JloB- [Bu- [Bucota [[lIu- [Kyr Ha-Kyt

pi- KyJIbTypa [pUHA pKHHA ([COTa [HACHIY [pUHA [XWIYy [PHPOJ-

QHT CKJIa1y|CKJIa1y[HACUTY[B LIEHTP1BUITYC-|I1AIOTHHOTO

B,m [A,m [piis [H,m KHOTO |10 TO- [yKOCY
CTiH h, OTBOPY[PH30- BEpHO-
M B,M [HTya [BOTO Ha-
CHUITY Yo

1 P2 3 4 o) 6 7 8 9

1 [lwenuns (16 40 3,5 6,0 0,3 36 26

2 [Kuro 18 40 35 16,0 0,32 36 26

3  [HAumins 20 45 35 6,0 0,35 |38 30

4 |OBec 22 45 25 45 02 38 35

5 |Puc 24 45 25 6,0 0,3 40 32

6 ['peuxa |26 50 25 55 0,32 40 26
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[IponosxenHs Tab6a.2.1

1 P2 3 4 5 6 7 3 9

7 [poco 28 50 2,0 4.5 0,35 {42 23
8 |ComstiHuk (16 40 2,0 4.5 0,2 42 26

JInsame Ha-

9 [ciHHsA 18 40 20 45 0,25 #45 30
10 Kykypyaza|20 45 20 55 0,3 #¥45 35
11 [Mmennns 22 45 3,5 5,5 0,3 36 26
12 [Copox 24 50 3,0 5,5 0,35 (36 27
13 |SIuminb 26 50 3,5 5,5 0,2 38 30
14 DKuro 28 55 20 45 0,2 38 26
15 [peuka 18 40 2,5 5,0 0.25 40 26
16 |OBec 20 40 2,5 5,0 0,25 40 35
17 Puc 22 45 3,0 5,5 0,30 42 32
18 [Kyxkypymza |24 45 3,0 6,0 0,35 42 35
19 (Cossamuuk |26 55 2,0 4.5 0,35 45 26
20 [Mmenuns [28 55 2,5 6,0 0,30 45 26
21 (Osec 16 50 3,5 5,0 0,30 (36 35
22 SluMiHb 18 50 3,0 5,5 0,20 |36 30
23 Topox 20 40 3,0 6,0 0,20 (38 27
24 [Ipoco 22 50 2,0 4.0 0,25 |38 23
25 [peuka 24 55 2,5 6,0 0,25 40 26
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Tabmuus 2.2
PexomenioBani HopMu 30epiraHHs HAaCIHHEBOTO 3epHA
(Jani ans BupimenHs 3aaadi 3)

Temneparypa Hacinus, °C

Jlo 10 oinbie 10

Kynbrypa YHCIO PSAIBBHCOTa [UUCIIO PSJIiB [BUCOTA Ha-
MIIIKiB YHACHUITy.MMIIIKIBY  [CHITY, M
mradeni mradeni

>K‘I/ITO, MIICHULS, ST4- b5 8 i

MiHb, TPEUKa, OBEC

['opox, COYEBHILA, 8 b5 6 b0

KBacoJIsl Ta iH.

Puc, mmmono 6 2 4 1,5

COHSIITHUK 8 2 4 1.6

JIboH 8 - 6 -

Cos1. punivHa, apaxic,

CipYHIIs, pUXKHUK, pi- |6 - 4 -

MaK, KYH)XYT

Kykypyn3a B 3epHi |8 2,5 6 2,0
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Tabmuus 2.3
JlaHi a5 po3B'si3aHHs 3a1a4i 3

Bapi- [HacinueBe 3epHo,Maca mi- Po3mipu

QHT [pU3HAuYCHE I |Ka i3 Bug mexanusamii CKJIay y
30epiraHHs B TapiBepHOM [CKJIa/a TUIaHi,

T, KT MXM

il 2 3 4 b

il [Tmenuns 50 nepecyBHI IpUCTpoi  PX6

2 PKuto 50 EJICKTPONIOBAHTAXKHUKHU PX12

3 Aaminb 50 crarfioHapHi npuctpoi [12x12

4 30BCIM 50 nepecyBHi npuctpoi  [12x18

b Puc 50 eJIeKTpOHaBaHTaXyBawi 9X12

6 ['peuka 50 crarioHapHi npuctpoi 9x18

l [Tpoco 50 nepecyBHi npuctpoi  [18x24

8 COHSIITHUK 50 eJIeKTpOHaBaHTaKyBayi[l2x24

9 Jlisine wacinas |70 craunionapHi npuctpoi  30x15

10 [Kykypymza 70 nepecyBHi npuctpoi  #5x20

11  |[[Tmenwnns 70 enekTpoHaBaHTaxXyBawi p0X20

12 [[opox 70 crarioHapHi npuctpoi [62,5x20,8

13  |CoueBuis 70 nepecyBHi npuctpoi  [12x12

14  [KBacous 70 eJIeKTpOHaBaHTaXyBawi[12X18

15 |Cos 70 cTalioHapHi npuctpoi 9x12

16  [Suminb 50 cranioHapHi npuctpoi [12x12

17  |Osec b0 nepecyBHi npuctpoi  [12x18

18 [Puc b0 eJIeKTpOHaBaHTaxyBaui 9x12

19 ['peuka 50 ctarioHapHi mpuctpoi 9x18

20  [Ipoco b0 eJIeKTpOHaBaHTaxyBaui[12X24

21  |Kykypynza 70 mepecyBHI IpucTpoi X6

22  [Mmenunus 70 eJIEKTpOHaBaHTaXyBayi px12

23  [Copox 70 cramioHapHi mpuctpoi 9x12

24  |Couesmiis 70 nepecyBHi mpuctpoi  [12x12

25 [KBacomus 70 eJIeKTpOHaBaHTaxyBaui[l2x18
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2. Po3paxyHOK MICTKOCTI CXOBHII] CHJIOCHOTO THITY Ta
OyHKepiB
MictkicTb cuiocy Ec (T) kpyriioro nepepizy BU3Ha4aOTh
SK CyMY MICTKOCTEH: BepXHbOi HacUITHOI KOHYCHOT yacTuHH E1
(T), cepenHbOT MIIIIHIAPUIHOT YACTUHU E2 (T) 1 HIDKHBOTO BUITY-
ckHoro kKoHyca E3 (1) (puc. 2.3) 3a hopmynoro:
E.=E; +E, +E; (2.9)

A i

<

[

Puc. 2.3. Po3ramryBanHs 3epHa B KPYIJIOMY CHIIOCI
MicTKicTh BepXHbOi KOHYCHOI YacTHHU E1
2
E =y 1:1!33}11
ne R - BuyTpimHiii paniyc cuiiocy, M;
Hi - BucoTa BepXHbOi KOHYCHOI YaCTHHH CHIIOCY, M.M.
Bucora H1 (M) gopiBHtoe:
H, = Rtga (2.11)
7€ 0 - KyT IPUPOJIHOTO YKOCY 3€pHa, Tpaj.
MicTkicTb cepeanboi yacTunu E2 cuiocy 00uncioTs 3a
dhopmyroro:

(2.10)

E, =y nR?H, (2.12)
ne Hz - Bucota HMIiHIPUYHOT YaCTHHU CHIIOCY, M.
MicTkicTh HUKHBOI KOHYCHOI yacTuHU E3 cuiiocy Bu3Ha-
YaroTh 32 (OPMYIIOHO:
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npu H; = Rtgep

ne Hs - BucoTa HMKHBOI KOHYCHOI YaCTUHHU CUJIOCY, M;

¢ — KyT HalpsSMHUX JHUIIA, TP,

MicTKicTh cunocy-3ipouxu Fsp (M?), 10 yTBOPIOETHCS Mi
KpyriiuMu criiocamu (puc. 2.4), 004HCIIIOIOTh HACTYITHUM YH-

HOM.

Puc.2.4. Po3ranryBaHHs 3epHa B CHJIOCI-31pOUlLli
CniouaTky HEOOX1THO BUSHAUYMUTH IUIOINLY TIEpepi3y cepei-
HBOI YACTUHH 31POYKU:

Fp=(D+8)*- =0.215(D + 6)? (2.14)

Jie O - TOBIIMHA MI>KCHUJIOCHOI CTIHKH, M;
D — niametp cuiocy, M.

m(D—6)>2
4
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E:c.3p =V Vsp =V F;p ) H3p (215)

H,, = Hc (2.16)

JJis BU3HAYCHHS TTapaMeTPiB BEPXHBOTO Ta HUKHBOTO KO-

HYCIB 3ipOYKH IUIOIIA Tepepi3y 3IpOYKU MPHUPIBHIOIOTH 0

TUIONII TIepepi3y MIIIIHPA 1 3HAXOASTh CKBIBAJICHTHUN J{iaMETP
D. 3a hopmyimoro:

2
0,215(D + 8)? = == (2.17)
D, = /0.524(D + 6) (2.18)
Vip =V +V, + V3 (2.19)
v, =2 hg (2.20)
V, = mR? - H, (2.21)
N nRZ |1
V3 =="H; (2.23)

Ecsp =¥+ 0215(D + 8)? - (S H] + Hy +3H}) (2.24)

BcranoBieHHsI reoMeTpHYHUX 00CATiB OyHKEpiB BUMAarae

o04KciieHb 00CATIB OKPEMHUX TeOMeTpUYHUX Qiryp pizHoi ¢o-
pmH, Ta OyB iX CKIIaJaHHS.

3a ¢popmoro OyHKepa MOXHa PO3ALIMTH Ha MPSMOKYTHI,
KpyTJl Ta KOPUTONOI10HI.

[IpssMoOKyTHI Ta Kpyriii OyHKEpH BUKOPHUCTOBYIOTHCS SIK
€MHOCTI /17151 30epiraHHs 3epHa, HAaKONIMYYBAJIbHUX EMHOCTEHN J10
1 IiCJIsl cernapaTopiB Ta CyHIapoK, AJii HaKOMUWYEHHs BIAXO/IB,
BIJIIIYCKY 3€pHa y BaroHM Ta aBTOTPAHCIIOPT.

Kopurononi6Hi 6yHkepu HalfyacTiiie BAKOPUCTOBYIOTHCS
y OpuiMalIbHUX MPUCTPOSIX JUIsl aBTOMOOIJIBHOTO Ta 3aJ1i3HUY-
HOTO TPAHCTIOPTY.
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Puc. 2.5. Po3ranryBanHsi CHIIKUX MPOAYKTIB y OyHKepi
I'eomerpuunuii 06'eM mpsimokyTHOro OyHkKepa (puc. 2.5)
3HaXOAATh 32 GOpMyIIaMu:

E=y-V, (2.25)
n=?+w+% (2.26)
) V2 == F : hz (228)
%=5h4F+f+Jf40 (2.29)

ne A, B — po3mipu BepxHiX KpoMok OyHKepa, M;

a, b - po3Mipu BUITYCKHOTO OTBOPY, M;

0. — KYT IIPUPOHOTO YKOCY 3€pHa, Ipaj.;

¢ — KyT HaxWJly yTBOPIOBAaHUH BHITYCKHOIO BUPBOIO, TPal.

TanreHncu KyTiB, 1110 HaWYaCTIIIE 3yCTPIYAIOThCA MPH PO-
3paxyHKax:
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Kyt a, 25 26 30 36 42 45 05
rpaj.

Tga 047 049 058 0,78 0,90 [1,00 1,43

3apnanns 4. BusHauuTH, CKUJILKH 3€pHA 3 HATypOIO 7,
/M3, MO’KHA BMICTMTH B CHJIOC KPYTJIOTO IIEpepi3y 3 BHYTpIll-
HiM aiametrpom D, M. Bucota cunocy pa3om 3 po3BaHTaKyBajlb-
HOIO JiiKot0 He, M, KyT HaXHTy yTBOPIOIOTH JIIKKU @, TPa., KyT
MIPUPOJHOTO YKOCY 3€PHOBOTO HACHUILY 0, Tpaj, JiaMeTp BUITYC-
KHOTO OTBOPY Jiliku d, M. JlaHi U1 BUpieHHS 3a/1a4i 3a Bapia-
HTaMH TpeCTaBjIeH] B Tadumi 2.4.

3aBaanua 5. BuzHaunta, CKUIbKU 300K 3 HATYPOIO v,
T/M3, MOXHAa BMICTUTH B CUJIOC-31pOUKY, PO3TAIlIOBAHUN Y KOP-
IyCi 3 CHII0CaMU KpyTJIoro nepepisy. s BupineHHs 3a1a4i BU-
KOPHUCTOBYBATH AaHi i3 3a7a4i 4. TOBIIKUHY CTIHKY (O) IPUIHATH
piBHOMO 0,1 M.

3aBaanna 6. Skoro BucoTH Mae OyTu OyHKep KBaapat-
HOTO Iepepizy, SKUi HeoOXiTHO BMICTUTH KUTBKICTh 3epHa G, T,
3 HaTyporo ¥, T/M°. JlaHi Ha BUpilIeHHS 3aBJaHHA NPEACTaBICHI
y Tabnmmi 2.5.
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BapianTu 3aBnanp

Tabmuus 2.4

Bapian o,

T D,m Hc, M [rpan. o, rpaa. [d, m v, T/M°
1 6 26 36 |26 0,3 0.65
2 9 26 38 28 0,4 0.70
3 12 26 40 30 0,3 0.75
4 6 28 36 |26 0,4 0.65
5 9 28 38 28 0,3 0.70
6 12 28 40 30 0,4 0.75
7 6 30 36 |26 0,3 0.65
8 9 30 38 28 0,4 0.70
9 12 30 40 30 0,3 0.75
10 6 24 36 |26 0,4 0.65
11 9 24 38 28 0,3 0.70
12 12 24 40 30 0,4 0.75
13 6 22 36 |26 0,3 0.65
14 9 22 38 28 0,4 0.70
15 12 22 40 30 0,3 0.75
16 18 15 36 |26 0,4 0.65
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BapianTu 3aBnanp

Tabmuus 2.5

Bapian

T G, T A M [y, /M |p,rpan. |a,Tpamx fa, M
1 6 26 36 26 0,3 0,65
2 9 26 38 28 0,4 0.70
3 12 26 40 30 0,3 0.75
4 6 28 36 26 0,4 0.65
5 9 28 38 28 0,3 0.70
6 12 28 40 30 0,4 0.75
7 6 30 36 26 0,3 0.65
8 9 30 38 28 0,4 0.70
) 12 30 40 30 0,3 0.75
10 6 24 36 26 0,4 0.65
11 9 24 38 28 0,3 0.70
12 12 24 40 30 0,4 0.75
13 6 22 36 26 0,3 0.65
14 9 22 38 28 0,4 0.70
15 12 22 40 30 0,3 0.75
16 18 (15 36 26 0,4 0.65

32




[pakTnuna podora Ne3

Tema: BuzHaueHHsI NPUPOJIHUX BTPAT NPH 30epiranxi
IJIOAIB Ta OBOYiB

Meta po00TH: 03HAIOMUTHUCH 3 BUJIaMU BTPAT IUIOJIB Ta
OBOYIB MpH 30epiranHi Ta MOPSIKOM iX CITUCAHHS.

Teoperuuni 3acaau

30epexeHiCTh MPOAYKIli XapaKTepru3yloTh 3MEHIICHHIM
MacH, TSXHOJIOTIYHUM IITFOOOM 1 a0COIIOTHUM BiAX0I0M, a Ta-
KO CTyIIEHEM 3MIHHM TOBAPHHUX 1 HACIHHEBUX SKOCTEH OBOYIB i
TJIOJIB, 1110 30€epIraroThCsl.

Maca npoayKiii 3MEHIIYeTbCsSI B PE3yabTaTl BUTpadyaHHs
CYyXMX pPEYOBMH Ha JMXaHHS Ta BUIAPOBYBAaHHS BOJIOTH, IIi
BTpaTH HEMHUHYU1, TOMY iX Ha3UBaIOTh MPUPOJHUM YOYTKOM.

3MEHIICHHSI Macl BU3HAYAIOTh METOAOM KOHTPOJIBHUX
(pikcoBanux) mpo06 npoaykirii. Bin nmonsrae y 3saxkyBaHHi mpo0
Ha IOYAaTKY Ta B KiHIII epioxy 30epiranus.

Sk mpobu MOKYTh OyTH: OKpeMi eK3eMILIApH (KauyaHH Ka-
MyCTH, KaByHH, AuHI) 5-10 Kr mpoayKiii, MOKIaIeHoi B MIIIKK
13 ciTYacTOi TKAHMHHM a00 B SAMUKH (KapTOIUISI, KOPCHETUIOH,
uoys, siényka). ¥ ¢ikcoBaHy mpoOy BiZOMPAIOTh JIUIIIE CTaH-
JapTHI IUI0IM Y 0BOYi. PO3Milyt0un KOHTpOJIbHI TPOOH y Maci
MPOAYKIil, JOTPUMYIOTECSI TOJIOBHE MPABHUIIO: TI0 MOMIIUBOCTI
MOCTYIIOBO OXOIMUTH Bce 30HU mTabens. Tak, y 3aciky KapToIui
BHUCOTOIO 3 M CITKH PO3MIILLYIOTh Y TPhOX sipycax 1o Bucoti 0,5;
1,5 Ta 2,5 M Big mianoru. Y Ko>XHOMY SIpyCi pOo3TalloBYIOTh IO
3 nmpoOu 1o JiaroHaiti 3aciki. ¥ CyMi B OJMH 3aCiK 3aKJIaJal0Th
9 ciToK.

3MeHIIeHHSI MacH MiIPaxoBYIOTh 3a GopMyIor, %o

X=100(A-B)/A (3.2)
ne A - Maca nmpoOu Mmpu 3aKiaaii Ha 30epiranHs, Kr;

B — maca npo6u HanpuKiHILl 30epiranHs, Kr.

OO6uncioYM cepeHio apu(pMEeTHYHY 1IHOTO TTOKa3HUKA,
CIIiJ] mam'sITaTy, 10 craj Macu oOyMOBJIEHA BTpaTaMu BHACIHI-

33



JIOK JMXaHHS 1 BUIAPOBYBAHHS BOJIOTH 3JOPOBUMH CTaHAAPT-
HUMHU €K3EeMIUISIpaMH B ONTHUMAJIBHHUX YMOBax 30epiraHHsl.
SIKI10 OKpeMi eK3eMILISIPU B KOHTPOJIbHUX CITKAaX BUSIBIISIFOTHCS
MOIIKO/KEHUMH B TIpolieci 30epiranHsa uepe3 HaMOKaHHS, 3a-
XBOPIOBAHHSI, MIAMOPO’KYBAaHHS Ta 1HIII MPUYKHHU, TO iX 3HIMa-
I0Th 3 O0JTIKY.

k1o € HeoOXiHICTh BCTAHOBHUTH CITaJl MACH TPOYKITii
3a nepiojgamu 30epiraHts, To KUIbKIiCTh (DIKCOBaHUX MPOO MOT-
piOHO 301MBIIMTH B CTUIBKH pa3iB, CKUIbKH OyJe MPOMIKHHUX
3Ba)KyBaHb. [1icisi KOXKHOTO 3BaXKYBAaHHS YaCTUHY KOHTPOJIBHUX
CITOK TaKOX 3HIMAIOTh 13 30epiraHHs.

TexHonoriuHui NUTI00 — MPOAYKIs, sKa MpHu 30epiraHHi
YacTKOBO MOUIKO/KEHA XBOpOOaMH Ta LIKITHUKAMU, IM1iIMOPO-
eHa tomo. OHaK, Mmicist BiAMOBITHOT MiITOTOBKH 1[I0 YaCTUHY
MPOYKIIT MOYXHA BUKOPHUCTOBYBATH.

AOGCOIIOTHUM BiJIX0/I0M BBaXKA€THCS YaCTUHA MPOIYKIIII,
10 TIOBHICTIO ypaXkeHa XBOopoOamu (pOocTKu Oynb0O KapTorLii,
KOPEHEIUIOiB, IUOYJIi, 10 3a4MIIAETHCS MIiCIIs 30epiranHs Jac-
THHA JIUCTA KayaHa), HempuaaTHa JJIsl BAKOPUCTaHHSI.

TexHosoriunui nUIFOO Ta aOCOMIOTHHUN BiAXiJ BH3HAYA-
I0Th TOBaPO3HABYMUM aHAJI30M MPOO MPOIYKIIi] 32 METOAUKOIO,
3a3HAYEHOI0 y CTaHJapTax. 3a pe3yJbTaTaMH aHalli31B CTAHOB-
JSTh BHYTPIIIHBOTOCIIONAPCHKI aKTU. BiMMOBIAHO 0 IIUX aKTiB
CIHUCYIOTh BTPAaTH 3a3HAYCHUX BHJIIB, HABOAATHCS IPHUUHHU, IO
CIPUYUHIIN JaH1 HATHOPMATUBHI BTPATH.

3MEHILIEHHsI MacH KapTOIUIl, OBOYIB Ta IUIOAIB 3a PI3HUX
croco0iB 30epiraHHs CIHUCYIOTH 3a 3aTBEPIKEHUMH HOpMaMH,
SIK1 TIOIMTUPIOIOTHCS JIUIIE HA CTAHIAPTHY MPOIYKIIIFO.

3MEHIIIEHHSI MacH CIUCYIOTh 332 KOKEH MICAIlb OKPEMO, Yy
pasi 30epiraHHs HACIHHEBOTO MaTepiary abo 3a BiJICYTHOCTI pe-
anizarlii mIo/iB Ta OBOYiB MPOJOBOIHYOTO MPU3HAYECHHS JI0 Ki-
HIIS CE30HY J03BOJISIETHCS CITUCAHHS 32 BECh TMEPi0]] 30epiranHs
B 1isioMy. CIIICaHHSI HAJIBCTAHOBIIEHUX MEX HE JTO3BOJISETHCSI.
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3MEHIICHHSI MacH OOYHCITIOIOTh 33 CEPEIHBOI0 KiJIBKICTHO
MPOJYKIIii, 1o 30epiranacs mpotsroM Micsus. CepenHs Kiib-
KiCTh IPOAYKIIiT BCTAHOBIIIOKOTh, BU3HAYAIOUU CYMY TaK: MOJIO-
BUHY KUIBKOCTI MPOAYKIii — HA 1-€ YMCIIO I[BOTO MICSIIs, BCIO
KUTBKICTh TPOAYKIIii — Ha 11-€ urciio, BCIO KUIBKICTh MPOAYKIIiT
— Ha 21-e 4YucIio Ta MOJOBUHY KUIBKOCTI MPOAYKLii — Ha |-¢ un-
CJIO HACTYITHOTO MICSIIS — ITI0 CYMY JUIATh Ha TPH U OJIEPIKYIOTh
CEepe/IHIO KUTBKICTh MPOIYKIIi 32 MicsIb 30epiraHHsl.

Hanpuknan, y cxoBuiii 6e3 ITy4YHOT0 OXOJIOKEHH Ha |
kBiTHA Oyno 400 T MmopkBu, 11 kBiTHs — 350, 21 kBiTHA — 280, 1
tpaBHs — 200 1. CepenHs KUIbKICTh MOPKBH Y KBiTHI Oyze (400:
2+350+280+200:2):3=310T.

3a HOpMaMU 3a KBIT€Hb MOXE OYTH CIIMCAaHO CMaJl Macu
1,2%, a6o 3,72 T.

VY nporuieci 30epiranHs, BHACTI0K BUTPAYaHHS MOXKUBHUX
PEYOBMH HA JUXaHHS Ta Yepe3 ypaKCHHS XBOPOOAMH, TOBApHI
SKOCTI TUIOZIB Ta OBOYIB 3HIDKYIOThCS. Y IIeil yac crocTepira-
€THCS 1 TIOMIMIIEHHS SIKOCT1 ACIKUX BHIIB Mpoaykuii. Tak, mpu
30epiranHi s01yKa Ta Tpyili 3MMOBUX COPTIB J03piBalOTh, L0
CYIPOBOJUKYETHCS TIOKPAIICHHSIM KOHCUCTEHIII1, CMaKy, 3a0ap-
BIICHHS Ta iX TOBapHIi SKOCTI MiIBUIIYIOThCS.

IMUTAHHA JJIA NIATI'OTOBKHU 10 3AXHUCTY
MMPAKTUYHOI POBOTH

1. Yum xapaktepusyeTbes 30epekeHICTh MPOIyKIii?

2. YoMy 3MEHNIYEThCS Maca MPOAYKTIB, SKi 30€epiraroTs i
SIK BU3HAYaIOTh 3MEHIICHHS Macu?

3.3a skow (OpMYIIOI0 BHUPAXOBYIOTH % 3MEHIICHHS
Macu?

4. Illo Take TEXHOJOTIYHUI IUTIOO0 Ta aOCOTIOTHUHN BiJI-
x1a?
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IIpakTuyna podora Ne 4
Tema: TexHoJioris BUpOOHMITBA NPOAYKILil M’ICHOTO
CKOTapcTBa
Meta po00OTH: HABUUTHUCH OILIHFOBATH OCHOBHI O3HAKHU
MSICHOI IIPOYKTUBHOCTI TBapUH
TeoperuuHni ocHOBH
3a )KUTTA M SICHY IPOJYKTUBHICTh TBAPUHU XapaKTEepU3y-
I0Th BiAroaiBesbHi sikocTi. JKuBy Macy TensT i MOJIOJHSKY BU-
3HAa4al0Th METOJOM HIOMICSYHOIO 1HIUBIAYAJILHOTO 3BaXKy-
BaHHs, OyraiB MIOPIYHO i 4ac OOHITYBaHHS, KOPIB — HA JAPY-
rOMY-TPETbOMY MICSIISIX MICJs MEPLIOro 1 TPETbOro OTEJNEHb Y
BCTaHOBJICHY TOAMHY JHS MIEPe]] FOIBICIO, HA Barax IJisi CTaTH-
YHOT'0 3BaKyBaHHS CEpPeHbOro Kiacy To4HocCTi, 3ritno 'OCT
29329 3 ninoto nepeBipeHoi noAiIku €>+0,5 Kr Ta A0MyCTUMOIO
oXMOKOI0 <+2,5¢. 3a JaHUMU 3Ba)KyBaHb BU3HAYAIOTh a0COJIIO-
THY IIBUJIKICTH POCTY, CEPEIHBOJO00BHH MIPUPICT Ta BiTHOCHUI
IPUPICT TBapUH. 3BaXKyBaHHS HOBOHAPOJDKEHUX TENAT MOTPi-
OHO IIPOBOJUTH B MeXax 7 /10 BiJ HEOOXIHOI JaTh 3BayKyBaHHS
3 TOYHICTIO 710 1 KT, a B 1HIII BIKOBI Mepioau — 110 2 KT.
AOCOJIIOTHY IIBHAKICTH POCTY 32 NEeBHUH nepioa Bu-
3HaYalTh 3a PI3HUIICIO MK MOKa3HUKaMHM >KHBOI MacH HarpH-
kinmi (Wt) 1 Ha mouatky niepiony (Wo) 3a popmyioro:
A=Wi-Wo, (4.1)
ne A — aOGcomoTHu# npupict; Wi — )xrBa Maca TBapuHH Ha
KiHelb nepiofy, Kr; Wo — %1Ba Maca TBapUHU Ha MOYATOK Iepi-
OJly, KT.
Cepeanboa000Buii npupict xyaoou:
Ae = Wy —Wo)/t (4.2)
ne /1. — cepeaHboA000BUI NPUPICT, T; t — TPUBATICTD ITe-
piony, mib.
Jy1g BcTaHOBJIEHHS 3a01HOTO BUXO/y Ta KOCTI M sca Xy-
J00M IPOBOJIATH iX KOHTPOJIbHMIA 3a0iii. [licis 326010 okpemo y
KO)KHOT TBapWHHM BU3HAYAIOTh Macy MapHOTO 1 OXOJOPKEHOTO
M’sica, Macy KUpPY-CUPIIIO Ta Macy BHYTPIIIHIX OpraHiB.
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OCKUIBKH MOJIOJII TBAPUHU POCTYTh HEPIBHOMIPHO, BUKO-
PUCTOBYETHCSI TTOKA3HHUK BIJIHOCHOTO MPHUPOCTY Y BIICOTKAX 3a
MEBHUH MTPOMIDKOK 4Yacy.

Bn = (Wt - Wo )/ W0 100%, 4.3)
ne Bn — BIAHOCHMI MPUPICT 3a TIEBHHUI MPOMIXKOK Yacy.
Bu3zHaueHHs1 BTOJJ0BaHOCTi, KaTeropii Ta Kjacy Beju-

Koi porartoi xyaoou. Bigmosigno go Bumor JICTY 4673:2006
3aJIeKHO BiJ BIKY Ta CTaTi BEJIMKY POrary Xyno0y moIuIsIFOTh Ha
4 rpynu: nopocia xyaoba (KkopoBu, Oyrai, BOJU Ta TEIHII); MO-
nonHsK (Oyraifili, BOJTUKHY Ta TENUII); TensaTa (Oyraiii ta Tenu-
YKH); TeNATA-MOJOYHUKH (Oyraiili Ta TETUYKH).

BinnoBinHO 10 cTaHAapTy TBapHH MOAUISIOTH Ha BiCiM Ka-
TEropiii: HeKACTPOBAaHUM camellb (HassBHICTh O3HAK CTaTi, BIK —
crapiie 24 micsmiB) (kox 1); MoIoawii HEKaCTPOBAaHUN caMellb
(Bik — MeHIe 24 micsiB) (kox 2); 6udok-kactpar (kox 3); Te-
nu4ka (Hetenb) (kox 4); MoJioia KopoBa (Iopocia caMKa y Bii
cTapuie 5 pokiB) (Koxa 6); crapa KOpoBa (Iopociia caMKa y Billi
crapie 5 pokiB) (koj 7); Mmonona TBapuHa (6-12 micsmi) (Kox
8). 3a BroJjoBaHiCTIO JOPOCTY XYA00Y, MOJIOTHSK 1 TEJST 3T1HO
3 JICTY 4673 noninsioTek Ha JBI KaTeropii: mepury i apyry. Ka-
TErOpir0 BroI0BaHOCTI JOPOCIOi Xy1001 BCTAHOBIIIOIOTH Bi/IIO-
BIJIHO JI0 BUMOT, BUKJIQJICHUX y Tabnwuii 4.1.
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Tabmuns 4.1
Bumoru 10 BrogoBaHOCTI JOPOCIIOT BEIMKOI POraToi Xy-

no0u
Kare- AV
. XapakTepucTruka (HUXKHII pIBEHb)
ropist
1 2

Koposu, Botu, Tesmui Myckynarypa po3Bu-
HEHa 3aJI0BUIbHO, opMu Tyayda jeap KyTacTi,
JIONATKU BUIISAIOTHCS, CTETHA JICAb IMIATITHEHI.
OcTHCTi BIAPOCTKH TPYIAHUX Ta TMOMEPEKOBHUX
Ile- XpeO1iB, CiTHUYHI TOpPOM Ta MakKJaK{ BHCTYIa-
piia I0Th HE pi3Ko. BinkiagaHHs MiAMIKIPHOTO XUPY
MPOIIYIYIOTh OISl OCHOBU XBOCTA Ta HA CiTHUY-
HUX rop0ax, IIyn BUIOBHEHMI ciaOko. Y BOIiB
MOIIIOHKA JIeJIb 3aIIOBHEHA YKHPOM 1 M’sKa Ha J10-
TUK

MyckynaTypa po3BHHEHA MEHII 33/10BUITbHO. Do-
pMu Tynyba KyTacTi, JTOMATKU MOMITHO BHJILJIS-
FOThCS, CTETHA IUIOCKI, miaTarueni. OcTucTi Bij-
POCTKHU TpyIHHUX Ta MONEPEKOBUX XpeOliB, CiJl-
pyra | HUYHI TOpOU Ta MaKJIaK{ MOMITHO BUCTYHAIOTh.
BinknanaHHs DiAMIKIPHOTO KUPY Y BUIJISAII HEBe-
JUKUX AUITHOK MOXXYTh OYTH Ha C1IHUYHHUX rop-
0ax 1 momepexy. ¥ BOJIB MOIIOHKA MiATSATHEHA 1
0€3 KUPOBHUX BIIKJIA/ICHb

Byrai

MyckynaTtypa po3BuHeHa J100pe, popmu Tynyda
ITe- okpyrm. I'pyau, cruHa, momepek i 3aJ JAOCHTH
puaia HH/IPOKI, JIONATKHA 1 CTEerHa BI/IHOBHeHl, KICTKH
CKeJIeTa He BUCTYNAIOTh

MyckynaTypa po3BHHEHa 3aA0BUTbHO. Dopmu
TynmyOa neap Kytacti. ['pynu, cmHa, monepex i
3aJl MEHIII ITUPOKI, JTOMATKH 1 CTeTHA JIeb MiATSI-
THEHI, KICTKH CKEJIETY JIe/Ib BUCTYNAIOTh

Apyra
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MonogHsK BeTMKoi poraToi Xy1001 3aeKHO BiJl IPUKAHS-
TOI )KMBOI MacH MOAUIAIOTE Ha 4 KiIacH: BUIIHUI — moHan 430 kr;
niepruii — Big 380 1o 430 kr; npyruii — Big 330 qo 380 xr; TpeTii
— 330 i meHme Kr. BrogoBaHicTh MOJIOAHSKY BCiX KJIaciB BCTa-
HOBJIIOIOTH BIJIITOBITHO 10 BUMOT, BUKJIQJICHUX Y Ta0OuIli 4.2.

Kareropito BrogoBaHocTi TensT y Bimi Big 3 1o 8 mic 3
MPUAHATOIO KUBOIO Macoro moHaa 150 Kr BCTaHOBIIOIOTH BiI-
MOBIHO 70 BUMOT, BUKJIQJICHUX Y TaOmuIli 6.3.

Tabnuus 4.2
Bumoru 10 Bro1oBaHOCTI MOJIOJHSIKY BETTUKOT pOraToi
Xyaoou
Ka-
TEro- XapakTepucTuka (HWKHIA piBEHb)
pis
MyckynaTtypa po3BuHeHa 100pe, hopmu Tyayda OKpy-
Te- l"J:Ii, JIONIATKH, TOTePeK, 33/ 1 cTerHa BI/IHOBH?Hi. .OCTI/ICT%
pima BIIPOCTKH IPY/IHUX i MONEPEKOBUX xpe6n1§, cizHuyHi
ropOu 1 MakJIaku Jiefb BUCTYNaOTh. [IiAMKIpHI )KUPOB1
BiJIKJIaJICHHSI TPOIIYIYIOTh OiJisi OCHOBU XBOCTa
Myckynatypa po3BHHeHa 3a70BiIbHO. DopMmu TynmyOa
HE J0CUTh OKpYTJi. XO0JKa, OCTUCTI BIAPOCTKHU TPYAHHUX

Zf}; Yol MOTMEePEKOBUX Xp('?6I_I'iB, cianqgi ropOu i MakJIaku BU-
crynaroTh. [liMMIKipHI )KUPOBI BiAKIAJAEHHS HE MPOIILY-
MYIOTBCS

Taomus 4.3
Bumoru /10 BroJJoBaHOCTI TEJST
Karero- o
pist XapakTepucTuKa (HIKHIA PIBEHB)

Mepia MyCKyJ‘IaTypa pO3BUHEHA z[q6pe, bopmu Tyny6.a
OKPYIIi, JIONATKH, IOMEPEeK 1 CTerHa BUITOBHEHI
Myckynatypa po3BUHEHa 3a70BUIbHO. DopMu Ty-

Jpyra Ty0a HEe TOCUThH OKPYTJIi, JIOMATKH 1 CTETHA BUIIOB-
HeHl1 3a710BUIbHO. CiTHUYHI TOpOU 1 MaKIaKu BU-
CTYNAIOTh

39



BromoBaHicTb TEISAT-MOJOYHHUKIB BCTAHOBIIIOIOTE BiJIIIO-
BiJIHO JTO BUMOT, BUKJIaJICHUX y Ta0uuili 4.4.

Tabmuus 4.4
BuMorn 10 BrogoBaHoCTi TEIST-MOJIOYHHKIB

Karero- AV

pis XapakTepucTrKa (HI)KHIN PIBEHb)
’Kusa maca ne menme 30 kr. Myckynarypa po3BH-
HEHa 3a/I0BUIbHO, (hOopMU Tys1yda OKPYTIIi, JIONIATKH,
norepek i crerHa BUMOBHEHI. OCTUCTI BIAPOCTKH

[Tepiia

TPYAHUX 1 TOTIEPEKOBUX XPEOIiB HE BUCTYIAIOTh,
mepcTh riagaeHpka. Caum3oBi 000JIOHKH TOBIK, SICEH,
ry0 1 migHeOiHHs — 6111 a00 KOBTYBATI

MyckynaTypa po3BHHEHa MEHII 3a10BLIbHO. OcTH-
CTl BIIPOCTKU TPYAHUX 1 MONEPEKOBUX XPEOIliB HE
Hpyra BHUCTYIAIOTh. Crnu3zoBi 000JI0HKH
MOBIK, iCEH, T'y0 1 miAHeOIHHA MOXYTh MaTH Y€pPBO-

HYBaTHIA BiITIHOK

Benuky poraty xyno0y, sika 3a BroZ0BaHICTIO HE BiJIOBi-
Jla€ BULICBUKJIAZICHUM BUMOTaM, BiTHOCATH 10 XyA0i. PiBeHb Bro-
JI0BaHOCTI TBAPHUH 3yMOBIIIOIOTH 1X OpPO/ia, piBeHb I'OAIBIII 1, OCO-
OJIMBO BIK Ta CTaTh. AJIXKe IM1J] Yac BIATOIBII1 Y JOPOCIUX TBAPUH
JOCUTh IHTEHCHBHO HAKOMUYYIOThCS KUPOBI BIJIKJIa/JI€HHS, a B
MOJIOJTHSIKY — M’5130Ba TKaHWHA. lleprr HiXkK BCTAaHOBJIIOBATH Ka-
TEropit0 BroJ0BaHOCTI TBApUHHU, HEOOXIHO BCTAHOBUTH CTaTh 1
BIK, TOOTO BU3HAYMUTH, JI0 SKOI IPyNH ii ciifJ BiiHECTH. Bik TBa-
PHUH BCTaHOBIIOIOTH 32 JJAHUMH MEPBHUHHOTO 300TEXHIYHOTO 00-
JiKy a00 3a poraMu 4M HasiBHICTIO Ta CTaHOM 3y0iB. CTyIiHb po-
3BUTKY JKUPOBUX BIJKJIa/IeHb BU3HAYAIOTh MTPOLIYYBaHHIM Tija
TBApUH y HAMOLIBII XapaKTEPHUX VISl IIbOTO MICISIX. Y BEIUKOT
poraroi XxyJ00H1 cucTeMa OL[iHIOBaHHS BroJI0OBaHOCTI Iiepeadadae
MPOIYIyBaHHS 3 JIIBOTO OOKY 13 KOPEHS XBOCTa, TOTIM Ha Mak-
JaKax, CiIHUYHUX ropOax, mymi. ITicis uporo 3 npaBoro 60Ky B
JUISIHIIL JIONIATKU, KOOMJIKH (COKoJKa), rpyneil. 3a ¢opmoro Ty-
ny6a (OyZOBOIO TiNla) TENAT 1 MOJOJHSK CIiJ MOIUISATH Ha TPU
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TUIHN: CKOPOCHUIMH 13 KOMIAKTHUM TYJIyOOM, Ha KOPOTKHX HO-
rax, i3 J00porw OMYCKYJICHICTIO; IIPOMDKHHUMN 13 TOMIPHO JTOBTUM
TyJyOOM; BEJTMKOPOCIHH 13 BUCOKUMHM HOI'aMHU 1 JOBTUM TYIIy-
O0oM. 3a KMBOIO MacoO0 TeJIAT KIAacU(iKYIOTh HA JIETKUX, CEpe-
HIX 1 BOKKHX. 32 OMYCKYJICHICTIO TEJISIT 1 MOJIOJHSK TOUISIOThH
Ha TPU TPYIH: 3 CHIIBHO PO3BUHEHOIO MYCKYJIATypOIO 1 IIUPOKOIO
MOCTaBOIO KIHIIIBOK; 3 TIOMIPHO PO3BHHEHOI0 MYCKYJIATYpOIO 1
MOMIPHO IIMPOKOIO TOCTABOIO KiHIIBOK; 31 C1a0KO PO3BHHEHOIO
MYCKYJIaTypOIO 1 By3bKOIO ITOCTaBOIO KIHIIIBOK. Tenuisim, Oyraii-
M 1 BOJMKAM KOXKHOTO THITYy XapaKTepHa BiJMOBiIHA XHBa
Maca, Micis JOCATHEHHS SKOi B TylIaX YTBOPIOETbCS HaJUIMILIOK
xwupy. [lix gac Bigroaismi Oyraiii pocTyTh IHTEHCHBHIIIE 1 BU-
TpayaroTh HA IPUPICT MEHIIIE TO)KUBHUX PEYOBUH KOPMY, HIXK BO-
JUKH. X M’SICO MEHII KMpHE 32 PaXyHOK BHYTPIiIIHOM SI30BHUX i
MDKM SI30BUX JKUPOBIAKIAAEHb, IO YTBOPIOIOTh ‘‘MapMypo-
BICTH” BIJPI3HAETHCS OUTHIIMM BMICTOM OUJIKa 1 KOPCTKICTIO.
M’sico OyraiiliiB TEMHO-YEpBOHOTO KOJIbOPY. BonukiB — cBiTio-
BUIIHEBO-YEPBOHOTO, MTPOHU3aHE TOHKUMH IPOLIAPKAMH KHUPY
Maibke y BCIX YaCTMHAaX TYIi, BUPI3HAETHCS KPAIIOK CTPYKTY-
POI0, COKOBHTICTIO 1 cMakoM. OCKUTBKH MiX OyrailIisiMu i BoJu-
KaMM M’ SICHUX TIOpiJ] pI3HUILIA B SIKOCT1 M’sica 3Ha4Ha, TO AJIs Bif-
roiBii OyraiiiB HEOOX1IHO KacTpyBaTH, 11100 HE BTPATUTH SIK-
iCTh M’sica — 0COOJIMBO HOT0 MapMypoBicTb. M’sICO BOJIMKIB KO-
PHUCTYETHCS TIONIUTOM CIIOKMBAUIB Y HATYpaJbHOMY BUIJISIL, OY-
raiflliB — nNpuaaTHe sl BUpOOHUITBA ¢apury abo korier. Ty
TBApHH 13 KpamuMu (popmamu TysyOa MaroTh HE Kpallle CIiBBiJI-
HOIIEHHS M’SIKyIIa 1 KICTOK; BOHH € OUTBIII )KUPHUMH 1 HE MAIOTh
repeBar 3a BUX0JI0M BHCOKOIIIHHHX BiipyOiB a00 3a po3MoaiioMm
nicHoro Mm’sica. Ockinbku Kpama ¢opma OyloBH Tijla Jocsra-
€THCS TIEPEBAKHO BIIKIIAJaHHSIM HAUIMIIKOBOTO JKUPY, 1€ 3BO-
JUTh HaHIBEIb MOKpAILEHHs 3a CHiBBITHOLICHHSAM M’SKyIIa J10
kicTok. CTaTh TBapUHU BIUIMBAE HA PICT TKAHUH T4, CKJIal TYII
1 po3monin ii kommoHeHTIB. Hampukman, Tenwi BigKIaJarOTh
JKUP 3a OUTBII HU3bKOI MAacH T1J1a, HI)K BOJIMKH, a Ti, B CBOIO UEPTY,
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3 MEHII KHBOIO Macolo, Hik Oyraiiii. Y 3B’sI3Ky 3 IIUM ONTHMa-
JbHA IPUAHATA Maca y TeJIHIb MEHIIA, a y OyrailiB OibIna, Hix
y BOJIMKIB. Y OyraiiiB, MOPiBHSHO 3 1HIIMUMH TPYIIaMH MOJIOJ-
HSIKY, IIUPIIUI iama30H MacH Tija, 3a sKoi i yac 320010 oTpu-
MYIOTh TYII 3 ONTUMAJbHHUM >KHPOBUM TIOJHUBOM. Y Oyrauiiin
Kpalie po3BHHEHI M’sI3U MIEPEeIHbOT YaCTHHHU TiJIa. 32 OJTHAKOBOT
BroJIOBaHOCTI OyTaifIli MaroTh OUJIbIIIEe BIIHOMIEHHS M s31B JI0 Ki-
CTOK, HDXK TEJHMILI YU BOJMKH, BiI HUX OTPUMYIOTh OUTBII BaXKKi
TyII, a OT)KEe, BOHU, MalOTh OUTBIIIUHA PICT M s31B, HK TEJTUYKH 1
BOJIMKU. TBapuWHU PI3HUX IMOPiJ MAIOTh BIIMIHHOCTI 32 Macoro
TiJIa, 32 SIKOI MIOYMHAETHCS CTAJlisl OKUPIHHS 1 BOHU PI3HATHCS 32
MIBHJIKICTIO YTBOPEHHS XKHUPY B IEPi0]1 BiAroaiBiti. OCKUIBKH KUP
Ma€ HalOUIbIly YacTKY BIAXOMIB MiJ Yac TyaJleTy TYII, TO TBa-
PUHH KPYITHUX BEIMKOPOCIUX TOPiJ, SIKUX BIATOJOBYIOTH JO-
BIIIE, € LIIHHIIIMMHM 3a IHTEHCUBHOI BIATOMIBII, OCKIJIBKH BEJIHKA
KUBa Maca Tiia 10 320010 Oyie TocsaTHyTa 0€3 HaKOTUYICHHS Ha/l-
MIpHO1 KITBKOCT1 )KUPY B TyIli. TBApUH CKOPOCIIIUX MOPiJ] BUTI-
IHO 3a0MBaTH Ha M’ICO 32 MEHIIOI MacH Tija. 3a iIHTEHCHBHOTO
BHUPOIIYBaHHS TBApUH M 30Ba TKaHMHA cTa€ O10XIMIYHO CTHI-
7010 70 12-MiCSYHOTO BiKY. 32 TOBIIUHH XHPOBOTO IOJIUBY OJIU-
36K0 0,8 CM KHp BIIKIIAAA€THCSA B M 32X, 1 MICIs MPOXOKEHHS
1€l cTaali 301IbLIECHHS )KUPOBOTO MOJUBY Y TBAPUHU MPOTIKAE
OpsMO  MPOMNOPLIHHO MiJBUIIEHHIO MapMypOBOCTI M’sica.
0,5...0,8 cM xxupy Ha CIIUHI JJO3BOJISIE TIOTIEPETUTH IIBUIKE 0XO-
JIOJIKEHHS TYIII, BUCUXaHHS 1 BUTPATy KOJIbOpy M’sica. binbmmit
BMICT KMpY MPU3BOAUTH J10 301IbIIEHHS HOro 00pi3aHHs Ta 3HU-
YKEHHS BUXOJTy ICTIBHUX YaCTHH Ty1li. TOBIIMHA ITOJUBY Ma€ CTa-
noButH Bix 0,9 mo 1,25 cm s Tiei crasii, JOKU MapMypOBICTh
M’5130BO1 TKaHMHHU 3Ha4HA. J)K1Ba Maca, 3a K01 TBApUHU 3aKiHUY-
I0Th PICT 1 CTAlOTh 3PUTUMH ISl BUPOOHUIITBA SIKICHOI SUIOBU-
YHHH, € PI3HOIO 3aJIeXKHO BiJ X cTaTi 1 po3Mmipy (Tadm. 4.5).
Xynoba OuIbIIOCTI MOPi Mae OakaHe CIIBBIJIHOIICHHS
’KHPOBOT0 TOJMBY 1 MApMypPOBOCTIi, KOJIM BOHA JIOCATA€E MEBHOI
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YKUBOI MacH, BIAMOBIAHO 70 iXHBOT OyJ0BH TiJIa Ta CTaTi: BEJIU-
KOpOCJya, BACOKOHOTA 1 3 JIOBI'UM TYJTyOOM, TOBITUHU KUPOBOTO
nonuBy 1,25 cM gocsrae 3a )KMBOi MacH BOJIMKIB TTOHAA 545 KT 1
TeNUIb OHA 454 KT; IPOMIKHOTO THITY 3 TIOMIPHO JIOBIHIM TY-
yOOM — 32 )KMBOT Macu BOJIMKIB Big 454 10 545 Kr 1 TeauIs Bij
386 mo 454 xr; ckopocHmisiia — 3 HEBEJIMKUM 1 KOPOTKUM TyJTyOoM
— 3a KMBOI MacH BOJIMKIB HIOKYE 454 KT 1 TEJIMYOK HIK4IE 386 KT.
Xyno0a 3 BUCOKMM BUXO/I0M BiJpyOiB Kpaie OMyCKyJIeHa, JKHU-
pOBUH MOJWB Ty y Hel ToHIMH. [leperogoBana xymo6a morasHo
OMYCKYJIeHa, Ma€ OLIbII HU3bKUI BUX1J OakaHUX BipyOiB.

Tabnuia 4.5

OnTuManbHa )KMBa Maca TBAPUH Pi3HHUX TUMIB OyI0BH
TiJIa, TIOPIJI 1 CTaTi, 3@ IKOi BOHU CTAIOTh 3PLIMMH JIJIs1 BUPOOHH-
LTBA SJTOBUYNHHU

[Topona JKuBa maca, kr Tun OyznoBy
Tijga

OWYKH | BOJIMKK | TEIUYKU
AbGepauH-aH- Ckopocminuit
LYCRR, © TEPCY 400.460| 363-454 | 290-386
¢dopacbka, BO-
JMHCHKA
Homiceka, ¢ip3 450 500| 454-490 | 386-420 | [IPOMIKHHIA
YKpaiHChbKa (cepenHiii)
[liBnenna, [Tpomixkuu#
I EMOHTESEKA, | 56 g6 490-545 | 420-454 | (CCPEAHIH)
Caitna akBiTa-
HCBKa
Sﬁ(“;emm" 550-600| 545-500 | 454-472 | BeTMKOpoCIit
y,KpalHCLKa 600-700! 590-680 | 454-472 Benukopocnuit
M’siCHa

Pi3HuIt0 B TOBIIMHI XUPY OIIHIOIOTH Ha THX IUITHKAX
Tija, 1€ BiH BIAKJIAJA€ThCS HAWOUIBII IIBUIKO: HA MIATPYIIL,
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CIIMHI, Y OCHOBHU XBocTa. JKupHa Xymo6a OUIbII MIMpOKa 1 TIIH-
0oka. PO3BUTOK MyCKyJaTypH OI[IHIOIOTh HA TUX YaCTUHAX TY-
ny0a TBapuH, sIKI MEHII MiIIaTAUBI 10 BIIKJIaIaHHS KUPY — KO-
CTpeIlb, OTY30K 1 mepeartiuys. OMyCKyIeHICTb IUX AIISTHOK JI0-
CTaTHbO XapaKTepU3yeE PO3BUTOK M’SI30BOi TKAaHWHU B TiIi TBa-
puHHA. BU3HAUaI0Th NPUPICT YMCTOI MAacH Ha KOKEH JICHB JKUTTS
3a GOpMYIIOIO :

4, =

" Bix mif, yac 3a6010,4i0

Maca Tyui,kr x 1000

(4.4)

Hpuxaan
PozpaxyBaTtu abcontoTHHA, cepelHbO000BHIA Ta BiTHOC-
HUH mpupicT kuBOi Macu Omuka. )KuBa maca OM4ka Ha KiHEUb
micsang 240 kr. XKusa maca Ouuka Ha noyaTok micsand 210 kr.
Tpusanicts nepiony BuzHaueHHs t=30 mio.
Po3paxyemo aGcosoTHuii mpupicr 3a popmynoro (4.1)
A=W,—-W, =240 - 210
Maemo: A = 30 kr
Po3paxyemo cepennboao0oBuii mpupict 3a popmynoro
4.2)
N = (W, —Wy)/t = (240 — 210)/30
Maemo: /I = 1 Kr.
BignocHuii npupict po3paxoByemMo 3a ¢popmynoro (4.3)
W, — W, 240 — 210
B, = - 100% = ————-100%
Maemo: B, = 14,3%

W, 210
6.4. 3aBraHHs 1JIs1 CAMOCTIITHOT0 BUKOHAHHS
1Po3paxyBaTu abCOTIOTHHM, CEPETHBOI000BHIT Ta BiTHO-
CHHUII mpupicT XUBOI Macu Owuka 3a Qopmyrnamu (4.1-4.3).
Kupa maca 6uuka Ha KiHELb MICSIS Ta HA OYATOK Micss Oe-
perbes 13 Taba.4.6. Tpusamnicts nepioay BusHaueHHs t=30 1i0.
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Buxingai nani

Tabmuus 4.6

) 111 |1 |1
Bapiant 112 |3 (4|5 (6 |7 |8 ol112 |3
Wt - sxuBa
maca 6I/¥- 5 16 |8 |9 1 (11111112 |2 |3
qKa HA Ki- | 0 1 g |1 |4 O |11(2 5|7 |2 |8 |3
Helb  Mi- 2 (3|7 151719 (0|5
CAIA, KT
Wy - sxuBa
maca Owu- 3151617 18 |9 11111 1(2 |2 |3
dKAHATO- | o |4 (3 |1 |92 |1 0 |34 |05 ]0
YaTKky Mi- 4 12 (8 |0 |1 |0
LIS, KT

2BusHaunTH, sSKe 13 JABOX TESAT Ma€ OULIBIIY iIHTCHCHB-
HIiCTh pocty 3a 30 1i0 Ta BUTpayae MEHIIIE KOPMY Ha OJJMHHUIIO

IIPUPOCTY.

a) [lepme Tens

Wo1 = 32; 36; 37; 38; 39; 40 kr;
Wu =44, 45, 46; 47, 49; 51 r;
t =30 mib.

0) pyre Tens

Woz2 =40; 41;42; 43; 44; 47 kr;
W = 58; 59; 60; 61; 62; 64 xr;
t =30 mi6.

3a popmynamu :
Ax=Wi—Wox=

HCX:AX/t =

an:AX/W0x'1OO =
Je X — TOPSAIKOBUN HOMEp TenaTd (BIAMOBIAHO IO 3a-

BIaHHs 1 abo 2)

IMUTAHHA IJIA NIATOTOBKHU 10 3AXUCTY

MNPAKTHYHOI POBOTHU
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11Ilo Take edeKTUBHICTH BIATBOPIOBAHHA 1 K ii BU3HAYA-
I0Th?

2111o Take M’sicHa IPOTYKTUBHICTH?

35Iki o3HaKM M’ACHOI MPOJYKTHBHOCTI BEJIMKOI pOraToi
Xy100w Mmiciist 320010 1 SIK iX BU3HAYAIOTh?

4 Kony BU3HAYAIOTH KHUBY Macy TBapUH M SICHHX MTOPiJ pi-
3HUX CTaTEBHUX rpyi?

53a SKUMHU O3HAKaMM XapaKTEePU3YIOTh MPOAYKTHBHICTDH
M’SICHUX KOpiB?

6Ha ski rpynu noainsAoTh XyAo0y Mij 4ac peanizamii Ha
nepepoOHi MiAMPUEMCTBA 3T1THO 31 CTaHAAPTOM?
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IIpakTuyna podora Ne §

Tema: Po3dpaxyHOK HNPOAYKTHBHOCTI CiIbCHKOIrocCHo-
AApPChbKOI NTUIL

Meta poboru: O3HAMOMUTHCH 3 OCHOBHUMHU MOKAa3HHU-
KaMU sI€YHOI Ta M SICHOI HPOAYKTHUBHOCTI NTHIIl Ta OBOJIOAITH
METOIaMH 1X OL[IHKH.

TeopeTnyHi 0CHOBH

M’sicHa IPOTyKTUBHICTh — BaXJINBA TOCIIOIAPCHKO KOPU-
CHAa BJIACTMBICTh MNTHUIl. BOHa XapakTepu3yeTbCsi Macow Ta
M’SICHUMH SIKOCTSIMHU NITUI B 3a01fHOMY Billi, @ TAaKOX Xap4o-
BHUMH JIOCTOTHCTBAMH — SIKICTIO M’sica. 3a JaHUMHM [HCTUTYTY Xa-
pUyBaHHS O1IKM TBAPUHHOTO TIOXO/PKEHHS MOBUHHI CKJIA/IaTH B
partioni gopocinoi moauan 60%, a qutuan — 70% Big 1000BOT
notpebu y 6inKy. ToMy moBHOLIHHOMY O1JIKY ITAITHHOTO M’sica
BIJIBOJIUTHCS BaXKJIUBA pojib. Kpalumu MoKxuBHUMH SIKOCTSIMU
BOJIOJIi€ M SICO Kypei Ta iIHAWYOK, IPHYOMY 32 BMICTOM B HBOMY
O1JIKIB 1 CHIBBIAHOIIIEHHIO iX 13 )KHPOM HAWBHIII TOKA3HUKU Ma€e
MOJIOJHSIK IUX BHIIIB NTHUI. M SICHOIO TPOAYKTUBHICTIO TPHii-
HSATO BBa)KATH 3/IaTHICTh NMTHULIL 10 POpMYyBaHHSA HANOLIBII TO-
TY)KHOI MYCKYJIaTypd B PaHHbOMY Billi, KOJH MNTHUIS 100pe
oIjiayye KOpM npupoctoM. LIst 31aTHICTh y NTHUII BCIX BUJIIB Ti-
CHO IOB’sI3aHa 3 TUIOM OYJIOBM Tijla, HAIIPSIMKOM IPOAYKTHB-
HOCTI; BOHA 3aJIEXHTh 1 BiJ M ACHOI CKOPOCTHIJIOCTI. M’sicHa
CKOPOCTUIJIICTh — Belyya O3HaKa M’ SICHOI MPOTyKTUBHOCTI, 110
BH3Ha4Ya€e pEHTA0ENbHICTh BUKOPUCTAHHS NTHUII JUIS BUPOILLY-
BaHHS Ha M s1co. LI 37aTHICTE NITUII B SIKOMOTa paHHI CTPOKH
JOCSITaTH BEJTMKOT ’KHMBOI MacCH 1 3aBJSIKU 100Ope pPO3BUHYTIH My-
CKyJIaTypl 1 BITHOCHO CJ1a0KO PO3BUHYTOMY KICTSAKY JaBaTH BU-
cokMi 3aliliHuil Buxix. O3HakaMu M’SICHOI CKOPOCTHUIJIOCTI
MITUII BCIX BUIB SBJSIOTHCS )KMBA Maca, MBHUJIKICTh POCTY MO-
JIOJHSKY, IIBUJIKICTD ONEPEHHS 1 PO3BUTOK IPYAHUX M’ s131B. SIK-
ICTh M’sica NTHULIl — CYKYNHICTb OPTaHOJIENITUYHUX, (PI3UYHUX,
XIMIYHHUX Ta 010JIOT1YHUX MOKA3HUKIB, II0 0OYMOBIIOIOTH MOT-
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pedy JM0MHYU B MOKUBHUX peYOBHHAX. SIKICTh M’sica 1 HOTO 1o-
KUBHA I[IHHICTh 3aJICKUTH BiJl BrOJOBAaHOCTI. JKUBY MTHUIIIO PO-
3TMOIISIOTH 32 BIITOJIOBAHICTIO 1 MacOI0 Ha CTaHJAPTHY 1 HECTa-
HAAPTHY, a TicJis 320010 CTaHAAPTHY NOJUIAIOTH Ha JIBI KaTero-
pii — mepiy 1 apyry. Ha piBeHb M’sICHOT TPOTyKTUBHOCTI BILIH-
Ba€ KOMIUIEKC TeHETUYHHX 1 TApaTUIIOBUX (PaKTOPIB, CTATH 1 BIK
NTUL, TUIOAI0YICTh pouHHOrO ctaja. 10 3a mpoBeneHHs cee-
kuiHoi po6otu y CI'L] i miemMiHHMX 3aBOjIaX BU3HAUYAIOThH ITiC-
T513201¥H1 TOKa3HUKH M’ SICHOT IPOTyKTUBHOCTI: 3a01HUI BUX1]T
HaIiBOATPaHOI Ta ONAaTPaHol TYIIKH, Macy iCTIBHUX 1 HEICTIB-
HUX YaCTHUH TYIIKM Ta IX CIHiBBIAHOLICHHS, CMAaKOB1 SIKOCTI
M’sica, TICTOJIOTIYHI TIOKa3HUKHA M’SI30BOi TKAHWHU, CHEPreTH-
YHY I[IHHICTh 1 XIMIYHHUI CKIJIa] M fca.

OMUiHIOIOTHh M SICHY IPOAYKTHBHICTD MTHIII 32 )KUBOIO Ma-
COI0, HIBUAKICTIO POCTY, TUIIOM OYJIOBH Tijia, BIATBOPIOBAJb-
HOIO 3JIaTHICTIO (HECYYICTIO TTHI OaThKIBCHKOTO CTaja),
M’SICHUMH SIKOCTSIMH, OTJIATOI0 KOPMY TOIILIO.

J’Kua maca — 0OCHOBHUI IOKAa3HUK M SICHOI TPOTyKTUBHO-
cti ntuni. JKuBy Macy BCTaHOBIIOIOTH IIISXOM 3BaKyBaHHS
nTHI. 3Ba)KyBaTH Kpaie BpaHii 1o rofism. BuaKicTs pocty
NITUI OLIIHIOIOTH HA OCHOBI a0COIOTHOTO 1 BIIHOCHOTO MPHUPO-
CTIB )KMBOI MacH.

AbGcomoTHUI TTpUpICT XKHUBOI MacH (A) BU3HAYAIOTh!

A=Wi—Wo, (5.1)

Jle W xuBa Maca HamnpuKiHII nepioay, r; Wo — jKuBa
Maca Ha Mo4atky mnepioay, T.

BigHocHuilt npupict (B) BHKOPHCTOBYIOTH Ul HOpIB-
HSIHHS HIBUJIKOCTI POCTY NTHIIL, IKa Ma€ pi3HY NOYaTKOBY KHUBY
Macy:

_ W =W,
Bn = —O,S(Wt W) 100% (5.2)

Haityacrime ans xapakTepuCTHK MIBUAKOCTI POCTY MTHUII
BUKOPHCTOBYIOTh ITOKa3HUKH CEPEIHBO1I000BOT0 IPUPOCTY KH-
Boi Macu (1):
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_ Wi—Wy
Ac - E:

Jle t1 — BiK Ha MOYATOK Tepiofy, ai0;

t2 — BiK HaNpUKIHII TIepioy, Ii0.

[TTurs 3 BUCOKOIO MIBUKICTIO POCTY BiJ3HAYAETHCS 1 BH-
COKOIO OIIaTOI0 KOpMY. 3 BIKOM OIlJIaTa KOPMY PUPOCTOM KH-
BOI MacH NTaxiB 3MEHIIYETHCS, & BUTPATH WOTO HA OJUHMIIO
MIPOJYKIIIT 3pOCTAIOTh.

Tun 6yzoBu Tasi TICHO MOB' sI3aHUM 3 HAITPSIMOM MPOIYK-
TUBHOCTI mTaxiB. J[JiT M SICHUX NTaxiB XapakTepHI ITUPOKHH 1
rMOOKUH TyimyO, JOBra i MMpOKa CHUHA, IIMPOKI 1 OKpyrii
TpyAd, TOBTUN Kb TPYIHOI KICTKU, 1OOpe PO3BHHYTI TpYyIHI
M 513U Ta M 13U CTETHA Ta TOMUIKH.

O1iHIOIOTh M CHI ()OPMH Tijia 3a JOTIOMOT'OKO ITPOMIpIB i
MpOMaIlyBaHHs M SI3iB.

M’sacui axocri nrumi. [ling 4gac oumiHOBaHHA M’ SICHUX
SKOCTEH BPaxOBYIOTh Macy HelaTpaHoi, HamiBmaTpaHoi i mat-
paHoi TYLIKH, BUXiJ ICTIBHUX YaCTUH, Macy TpPyJHUX M SI31B.

Crangaprom Ykpainu JCTVY 3143-95 «M'sico ntumi (Ty-
KK KypeH, Kadok, rycei, 1HAMKIB, LecapoK)» mnepeadayeHo
PO3MOAUT TYIIOK CUTbCHKOTOCIIOAAPCHKOT MITHUIll HA HaIIBMAT-
paHi, naTpasi i maTpaHi 3 KOMIUIEKTOM ITOTPOXY Ta LIHELO.

Seuna npoaykTuBHicTh. [lokazHUKaMM IPOTYKTUBHOCTI
Kypel S€4HOTO HampsAMy € KUIbKICTb si€llb, 3HECEHHX 3a PIK, 1X
cepeHs 1 3arajpHa Maca, TOOTO KUIBKICTh SIEUHOI MacH, BUPOO-
JICHOT O/IHIEI0 KYPKOIO 3a PiK, BIATBOPHI SKOCTI 1 )KUTTE3/aT-
HicTh. HecydicTh — 371aTHICTD NTHULI BIIKIAAaTH Aiusd. BusHa-
Ya€ThCs KUIBKICTIO SI€Ib, 3HECEHUX KYPKOIO 33 MEBHHM mepion
(micsiub, 300 guiB, 500 AHIB XXUTTS, PiK, Bce )UTTA). HecydicTh
1HAMYOK, Tycel 1 KaUOK BU3HAYAIOTh 32 MEePIIN IIUKJI IEPILIOro
POKy HecydocTi. Y Kypel seqHuX mopin HecydicTs - 250-290
senp 1 6unpine, M'scHux - 100-150, m'sco-seunux 160-180, y iH-
mukiB - 100-150, y xavok - 120-180 (immiiiceki OiryHm i xaki
keMn-0ein - 200 senp 1 6ib1ue), y ryceit - 40-80, y nepemniyiok -

(7.3)
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220-280, y rony6iB 12- 16 sienp. 3 BIKOM HECYJiCTh KypeH, Ka-
YOK, IHINYOK 3HIKYeThCs Ha 10-15%, y ryceiil npoayKTHBHICTh
30uIbIIyeThCs 10 3-4-piyHoro Biky. KigbKicTh S€lb, 3HECEHUX
KYPKOIO, 3aJISKUTh BiJ] IUKILY, PUTMY, IHTEeHCUBHOCTI Ta CTIHKO-
cTi Hecy4ocTi. [{MKIOM HecydoCTi Ha3MBA€TbCA YUCIO S€llb,
3HEeCEeHUX 0e3 inTepBairy. JIHI MiX IIUKIaMH, KOJIU NTHIIS HE He-
CeThCsl, HA3UBAIOTh 1HTepBaiaMu. Uum Ounibllie yacy BUTpaya-
€TbCS HA YTBOPEHHSI NI, TAM MEHILE S€Ib KypKa Hece MiApsi.
SIK1io sie yTBOPIOETHCA MPOTITOM 24 TOJUH, KypKa HECEThCA
KO>KHUH JIeHb. BUCOKOMPOIYKTHBHI KypH MOXYTh HECTH 0€3 iH-
tepBaiiB 10-30 senp 1 6inbie. YacToTa MOBTOPEHHS ITUKJIIIB Ha-
3MBA€THCS pUTMOM HecydocTi. 81 CTiliKicTh HECy4oCTi — 3/1aT-
HICTh PUTMIYHO HECTUCH MIPOTATOM 010JI0TTUHOTO HUKITY. biono-
TIYHAN UK — TIEePioJ] BiI MOYATKY SMIICKIAIKHA IO TIEPIIOTo
JUHSHHS 7151 MOJIOJIOK, 200 4eproBoi AJs MepesipoK 1 CTapok. Y
BHCOKOITPOAYKTUBHUX KYpPOK-HECY4OK HEMAa€ iHTepBaJliB y sii-
UEKJIAMl MPOTIroM BChOTO O10JIOTTYHOTO IHKIY. Y MOJOI01
IITUI TTOYATOK O10JIOTIYHOrO IHKITY 30iraeTbes 3 il CTaTeBOIO
3PLITICTIO - BIKOM CaMKH JI0 Yacy 3HECEHHS MEPIIOTO SMIIS.
Craresa 3pinicth y Kypei Hactae B 120-180 ai0, iHarmdoK
- 180-250, kauok - 180-300, ryceit - 200-300, nepemninok - 45-
60 mi6. Cepenns Maca si€llb BU3HAYAETHCS 3BAXKYBAHHSM B
OCTaHHI} ekasi Micsi He MeHIne 10 selpb Bl KOXKHOT HECYUKU
B 7-MH, 9-TH Ta 12-TH MicSTYHOMY Billl. Y 1HIUYOK, T'ycel 1 Ka4OK
Ha TPETbOMY MicsLl HecydocTi. [Toka3HMKOM cTaTeBOl 3piIoCTi
Ipyny CaMOK MOXe OyTH BIK, y SIKOMY HECYYICTh iX Jocsirae
50%. IHTEHCUBHICTB SIMIIEKIIAJIKU - KUIBKICTB SI€1lb, 3HECEHUX 32
MEBHUH TepioJl yacy 3 MOYaTKy iX BiIKIIAJaHHS, BUPAKECHE Y
NpOIEHTaX BiJ 4ucia KOpMOAHiB. CKOpOCHITIICTh — BIK 3He-
ceHHs mepmoro sus. [LoaodicTh — KUTBKICTh MOJIOIHSIKY,
OJIEPKAHOTO BiJ OJHOTO caMIls a0 caMKU 3a MEBHUH mepiof.
3aruTiIHEHICTh — BIAHOMIEHHS KUIBKOCTI 3aIUIITHEHUX S€Ib 10
3aKJIaJieHuX B 1HKyOaTop, BUpakeHe y MpoleHTaX. BuBomu-
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MICTh — KUIbKICTh BUBEJECHOTO MOJIOJIHAKY, BUPAXKEHE y IPO-
LEHTAax BiJl 3aIljIiIHEHUX si€llb. BUBi KypuaT — KUIBKICTh BH-
BEJICHUX KypyaT Yy MPOIEHTaX B/ KUIBKOCTI 3aKJIaICHUX B 1HKY-
6arop steb. 30epeKeHHsI MOJIOHSKY - BU3HAYAIOTh Y Kypei sie-
YHOTO HAMPSAMY IPOIYKTUBHOCTI y Bitli 9 1 20 THKHIB, M'SICHOTO
- 8 TWXKHIB, IHAWYOK - 7, Tycel - 9, Ka4ok - 7, TOpOCIIOl NTHIII -
3a LUK SHLEKIaKy. 32 HUMHM MOKa3HUKAMHU OLIHIOIOTH IljIe-
MIHHY NTHIIO 1 JUIsl TOAANBIIOrO PO3BEACHHS BiIOUPAIOTh
kpaiy. Onnaty KopMy IpOAYKLI€0 BU3HAYal0Th NpoTsaroM 10
JHIB TIpH YTPUMaHHI NTHUI 82 B CTIemiabHO O0JIATHAHKX 1HIH-
BiJlyanbHUX KIiTKaX. [Ipy yTpuMaHHI NTUIIl TPyIIaMHU K Y TjIe-
MiHHHX, TaK 1 y TOBAPHUX r'OCIIOIAPCTBAX 3aCTOCOBYIOTH IPYIIO-
BUH 00JIiK IpoAyKTUBHOCTI. JlaH1 3anucytoTh B «O0IIIKOBY Kap-
TKY», Y SIKiii BiTOOpa)XeHO BiK NTHII, TUIaH 300py sS€lb 3a Mi-
CSlb, MIOACHHUN PyX MOTOIIB'SA, KUIbKICTh 310paHUX S€lb 3a
JICHB 1 3 TOYaTKy MiCALlsl, IHTEHCHUBHICTh HECY4YOCTi Ta KIIBbKICTh
KopMoHiB. Ha mifncTaBi 00IiKy BU3HAYalOTh HECYYiCTh Ha Ce-
PEIHIO 1 OYaTKOBY HECYUKY, a TAKOX 1HTEHCHBHICTh HECYUO-
CTI.

HecyuicTb Ha cepennio Hecyuky = KinpKicThb si€1p 3a 1ie-
pion/ CepenHe MOTOIMiB s HECYYOK 32 MEpio.

Cepenne noroJis’st = Cyma kopmMoJiHiB 3a nepion/ Kinb-
KicTh 110 y nepiofi.

Hecyuicth Ha noyaTkoBy Hecyuky = (KuibKicTh sienb 3a
nepion/ IToromis st Hecy4yok Ha movarok nepioxay) x100%.

InTencuBHicTh HecyuocTi (oaHiei Hecyuku) = (Kinb-
KicTh ge1b 3a nepio/ Kinbkicts ai0 y mepiozi) x 100%.

HecyuicTh Ha cepeaHI0 HeCyUKy= KIJIbKICTb S€Ilb, 3HE-
CEHHUX CTaJIOM 3a Iepioji/cepeiHe MOroIiB’s 3a Mepioj.

KoedginienT 060poTy cTafga = KiIbKICTh MOJIOJIOK, IEpe-
BEJICHUX Yy JIOpOCIIE CTa/l0 3a Mepioji/cepe/iHe MOroiB’s 3a me-
pio.

BupoounurBo sieub Ha 1 nraxomicue = BaoBe BUPOO-
HUIITBO S€IL/KIJIBKICTh ITAXOMICTh.
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% BUKOPHCTAHHS NTAXOMICThb = (CepeIHE MOT0JIiB 51/ Ki-
JTBKICTh ITaxoMicTh)x 100%.

SledHy POYKTUBHICTH BU3HAYAIOTh HE TUIBKH 3a KLIbKi-
CTIO 3HECEHUX S€1lb, a i 3a X Macoo. 3a piK BiJ] BACOKOIPOIY-
KTHUBHOT NTHII ofepXytoTh 10-15 xr sieunoi macu, mo y 8- 10
pasiB mepeBuIIye iX kuBy Macy. OOIK KUTbKOCTI I€YHOI MacH,
OJICpKAaHOT BiJ] KO)KHOT HECYYKH, Ma€ BEJIMKE 3HAUYCHHS y cele-

KIIiHIA poOOTi.

HopmartuBu BUOpaKOBKHM Ta HECYUOCTi Kypen

Taomums 5.1

Bik [ToromiB s Bubpakosano, % Hecy-
ITHII, Ha [oya- qiCTh Ha
Mic. TOK Mi- CEpEeIHIO
CALA, HECYUKYy
% BiL 1O- | Binx mouar- | Big moro- | 3@ MiCAIIb,
YaTKOBOI'O | goBOro mo- | JiB’g Ha HIT..
TOMIIB 'S IIOYaTOK
MicsLs
1 2 3 4 5
5-6 100 15 15 6
6-7 98,5 15 1,52 16
7-8 97,0 15 1,55 21
8-9 95,5 15 1,57 24,5
9-10 94,0 15 1,6 24
10-11 92,5 15 1,62 23
11-12 91,0 2,0 2,2 215
12-13 89,0 2,0 2,25 20,5
13-14 87.0 3,0 3,45 19,5
14-15 84,0 3,0 3,57 17,0
15-16 81,0 3,0 3,7 16,5
16-17 78,0 78,0 100 15,5
Hpuxiaan
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Po3spaxyiiTe BUpOOHHUIITBO S€1b, CEPEITHE MOTOJIIB'SI HECY-
YOK 1 HECYYiCTh Ha CEPEIHIO HECYUKY 3a PiK y nTamHuky Ha 30
THC. KypeH, BPaxOBYIOUH, 110 NTAIIHUK YKOMIUIEKTOBAHUN Yy
IpyJIHI MUHYJIOTO POKY 1 Ha | CiUHS BiK NTHIII CKJIATAE M'ATh Mi-
csauiB. CepeHe MOTOMIB'S 32 MICALb BU3HAYAIOTh CYMYIOUH T1O-
TOJIIB'S HA MOYATOK 1 HA KiHEIb MICSIIS 1 PO3IUIMBIINA CyMy Ha
nBa. CepenHe TMOTOMIB'S 3a pik 0OpaxoBYIOTH IIJISAXOM J0Ja-
BaHHS CEPEIHBOTO MOTOIB'A 32 12 MICAIIB 1 PO3IUIMBIIN CYyMY
Ha 12. Po3paxyHku npoBOaATh 3a OpMOIO, 1110 TOJIaHa y Ta0-
mumi 7.2. Jlani BU3HaYaroTh BUPOOHUIITBO SEIh HA OJTHE MTAXO0-
MICIIE 1 BIJICOTOK BHKOPHUCTAHHS MTAaX0-MiCIlb; 000OPOT MOT0JIi-
B'S.

Tabnuus 7.2
3MiHa OTOMIB’ S 1 BUPOOHUIITBO SIENH B NTATHUKY Ha 30
THC. Kypeu
He-
Bubyno  3a cy-
HO]:O- MicCSIb Cepe- | uicT Baio-
. TiB's JTHE b Ha .
Bik BUM
Mi- Ky- Ha I10- % TOJTiB le:O- ce- 36lp
. 4aToK JB’S | pe-
cslb | peu, . . S€1b,
. Mi- 3a Mi- | JHIO
Mic. csALA CSIIb He- He
’ ’ IIT.
roJ. roJ. cy-
YKy,
IIT.
1 5-6 30000 |15 |[450 29775 |6 178.7
2
12 16-17 78 155
3a 100 | 30000
piK
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3aBaaHHA 1JISI CAMOCTIHHOI0 BUKOHAHHSA

Po3paxyiiTe moka3sHUKM, HABEJCHHI y MPUKJIa/i, B ITAIl-
HUKY Ha A THC. Kypei-HECYy4OK, BpaXOBYIOUH, 110 BiK Kypel Ha
1 ciuns cknanae b micsis.

IToxa3nuku A ta b 0O6patu 3a HOMepoM y KypHa (TaoJI.

5.3)
Tabnwuisg 5.3
IToxazauku
Homep | 1 | 2 | 3 | 4| 5|6 | 7| 8] 9/ 10
Y Kyp-
Hautl

A 10 20| 25| 35|40 5 | 15|31 | 27|18
b 5| 6] 7] 8] 5|6 | 7|8]|]7]8

MUTAHHA JJI NIATOTOBKU 1O 3AXHUCTY
MMPAKTUYHOI POBOTH

1. Siiug AKX BUAIB ITUII BITHOCATHCS 10 XapYOBHUX?

2. TpuBaicTh HUKIY HECYYOCTI KYPKHU MPOTITOM MiCSIIS
3. OO0k si1IeBOT MPOTYKTUBHOCTI.

4. B sixuit mepion 100U HeceThCsl HalO1IbIIAa YACTHUHA KY-

pen?
5. 3abiiiHa Maca, Maca HaliBINaTPaHOi 1 HaTPaHOl TYIIKH.

54



CnucoK BUKOPUCTAHMX JIuKepeJt

1. [Tonnpsitos I'. 1., Poxko B. I., Ckanenpka JI. @.
TexHonorist 30epiranHs Ta nepepoOKy MPOAYKIT POCITUHHHII-
TBa : miapyunuk. K. : ArpapHa ocgita, 2014. 393 c.

2. uss L. €., Hdinyx B. ®@. Jlo3yBaHHS CUIIKHX 3B 513-
HUX MaTepialliB ITiJl Yac BUPOOHMIITBA OPTaHO-MIHEpAIbHUX J100-
puB : MoHorpadis. JIynsk : PBB Jlynskoro HTY, 2017. 185 c.

3. Cupoxman 1. B., JlozoBa T. M. ToBapo3HaBCTBO
YKPY, MEIY, KOHAUTEPChKUX BUPOOIB : MiIpyuyHHK / 2-¢ BHU-
naHHs, nepepobiiene ta gomnoBHeHe. K. : Llentp yuboBoi miTepa-
TypH, 2008. 616 c.

4, TexHomoris 30epiranHs Ta nmepepoOKH MPOAYKIIiT
pocauHHULTBA : HaBy. noci0. / Kocenuyk H. I1. Kuis : HaykoBo-
Metoauunuii ientp BOIIO, 2022. 220 c.

55



JTOJATKH

56



Jonmatox A

Bapianr 1
Jlata [Tpuxin, | Bono- | BM | Bu- | Bo | Bmic | 3anu-
KT ricTb | iCT | TpaT | IO | T CO- | IIOK Ha
3epHa, | co- | a3e- | ric | pHOi | 1 -€ ym-
% p- |pHa, | T | mMO- | CJIO Ha-
HOi | % 3e- | Mi- | cTyn-
Io- pH | KK | HOTO
Mi- a, | % MiCSIIIs,
K % KT
n%
2020 135000 | 15.0 | 1.0 - - - 300000
CepricHb 0
Bepe- 213500 | 16.0 | 0.5 - - -
CEHb
rpyaess | 187000 | 15.0 | 1.0 - - -
2021 ci- - - - 11100 15| 1.0 -
YeHb 00
JIIOTHH - - - |5000| 14| 1.0
JINTIEHD - - - |3000| 14| 05
00
CEpIIEHb - - - |8500| 13| 0.7 -
0
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[IponoBxkenns goa. A

BapianTt 2
Jlata [Tpuxin, | Bono- | BM | Bu- | Bo | Bmic | 3anu-
KT ricTb | iCT | TpaT | IO | T CO- | IIOK Ha
3epHa, | co- | a3e- | ric | pHOi | 1 -€ ym-
% p- |pHa, | T | mMO- | CJIO Ha-
HOi | % 3e- | Mi- | cTyn-
Io- pH | KK | HOTO
Mi- a, | % MiCSIIIs,
K % KT
n%
2021 117050 | 16.0 | 1.0 - - - 298000
CepricHb 0
Bepe- 213500 | 15.0 | 0.7 - - -
CEHb
skoBrens | 193000 | 15.0 | 1.0 - - -
2022 ci- - - - 11000| 15| 0.8 -
YeHb 00
Oepe- - - - | 5000| 14| 0.9
3€Hb
JINTIEHD - - - |2900| 14 | 05
00
CEpIIEHb - - - |8000| 15| 0.7 -
0
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[IponoBxkenns goa. A

BapianT 3
Jlata [Tpuxin, | Bono- | BM | Bu- | Bo | Bmic | 3anu-
KT ricTb | iCT | TpaT | JIO | T CO- | IIOK Ha
3epHa, | co- | a3e- | ric | pHOi | 1 -€ ym-
% p- |pHa, | T | mMO- | CJIO Ha-
HOi | % 3e- | Mi- | cTyn-
zo- pH | KK | HOTO
Mi- a, | % MiCSIIIs,
K % KT
n%
2020 100000 | 15.0 | 0.7 - - - 294335
CepricHb 0
Bepe- 150000 | 16.0 | 0.5 - - -
CEHb
JINCTO- 200000 | 15.0 | 1.0 - - -
naj
2021 ci- - - - | 1050 | 14 1
YeHb 00
JIIOTHH - - - | 5000 | 15 1
JINTIEHD - - - |2900| 14 | 05
00
CEpIIEHb - - - |8500| 14| 0.7
0
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[IponoBxkenns goa. A

BapianT 4
Jlata [Tpuxin, | Bono- | BM | Bu- | Bo | Bmic | 3anu-
KT ricTb | iCT | TpaT | IO | T CO- | IIOK Ha
3epHa, | co- | a3e- | ric | pHOi | 1 -€ ym-
% p- |pHa, | T | mMO- | CJIO Ha-
HOi | % 3e- | Mi- | cTyn-
zo- pH | KK | HOTO
Mi- a, | % MiCSIIIs,
K % KT
n%
2021 137000 | 16.0 | 0.7 - - - 325000
CepricHb 0
Bepe- 120000 | 16.0 | 1.0 - - -
CEHb
JINCTO- 210000 | 15.0 | 1.0 - - -
naj
2022 ci- - - - | 1000 | 14 1
YeHb 00
JIIOTHH - - - | 1000 | 15 1
0
JIMIIEHD - - - | 2700 | 15| 0.7
00
CEpIIEHb - - - |9000| 14| 05
0
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[IponoBxkenns goa. A

Bapiant 5
Jlata [Tpuxin, | Bono- | BM | Bu- | Bo | Bmic | 3anu-
KT ricTb | iCT | TpaT | IO | T CO- | IIOK Ha
3epHa, | co- | a3e- | ric | pHOi | 1 -€ ym-
% p- |pHa, | T | mMO- | CJIO Ha-
HOi | % 3e- | Mi- | cTyn-
zo- pH | KK | HOTO
Mi- a, | % MiCSIIIs,
K % KT
n%
2021 100000 | 16.0 | 0.7 - - - 275000
CepricHb 0
Bepe- 150000 | 16.0 | 0.7 - - -
CEHb
JINCTO- 185000 | 15.0 | 1.0 - - -
naj
2022 ci- - - - 11200 | 15 1
YeHb 00
JIIOTHH - - - | 1000 | 15 1
0
JINTIEHD - - - |3100| 14| 05
00
CepreHb - - - 18500 | 14 | 0.7
0
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[IponoBxkenns goa. A

BapianTt 6
Jlata [Tpuxin, | Bono- | BM | Bu- | Bo | Bmic | 3anu-
KT ricTb | iCT | TpaT | IO | T CO- | IIOK Ha
3epHa, | co- | a3e- | ric | pHOi | 1 -€ ym-
% p- |pHa, | T | mMO- | CJIO Ha-
HOi | % 3e- | Mi- | cTyn-
Io- pH | KK | HOTO
Mi- a, | % MiCSIIIs,
IIK % KT
n%
2021 187000 | 15.0 | 1.0 - - - 321015
CepricHb 0
Bepe- 135000 | 15.0 | 0.7 - - -
CEHb
JINCTO- 105000 | 16.0 | 1.0 - - -
naj
2022 ci- - - - 19000| 15| 05
YeHb 0
JIIOTHH - - - 12300 | 15 1
0
JIMIIEHD - - - |2100| 14 | 05
00
CepreHb - - - 11850 | 14 | 0.7
00
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[IponoBxkenns goa. A

Bapiant 7
Jlata [Tpuxin, | Bono- | BM | Bu- | Bo | Bmic | 3anu-
KT ricTb | iCT | TpaT | IO | T CO- | IIOK Ha
3epHa, | co- | a3e- | ric | pHOi | 1 -€ ym-
% p- |pHa, | T | mMO- | CJIO Ha-
HOi | % 3e- | Mi- | cTyn-
zo- pH | KK | HOTO
Mi- a, | % MiCsIIIs,
K % KT
n%
2021 100000 | 16.0 | 0.7 - - - 275000
CepricHb 0
Bepe- 145000 | 15.0 | 0.7 - - -
CEHb
JINCTO- 187000 | 15.0 | 1.0 - - -
naj
2022 ci- - - - 11200| 15| 0.8
YeHb 00
JIIOTHH - - - | 1000 | 15 1
0
JINTIEHD - - - |3100| 14| 05
00
CepreHb - - - 18500 | 14 | 0.7
0
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[IponoBxkenns goa. A

Bapianr 8
Jlata [Tpuxin, | Bono- | BM | Bu- | Bo | Bmic | 3anu-
KT ricTb | iCT | TpaT | IO | T CO- | IIOK Ha
3epHa, | co- | a3e- | ric | pHOi | 1 -€ ym-
% p- |pHa, | T | mMO- | CJIO Ha-
HOi | % 3e- | Mi- | cTyn-
zo- pH | KK | HOTO
Mi- a, | % MiCSIIIs,
K % KT
n%
2021 120000 | 16.0 | 0.7 - - - 323150
CepricHb 0
Bepe- 200000 | 15.0 | 1.0 - - -
CEHb
JINCTO- 135000 | 15.0 | 1.0 - - -
naj
2022 ci- - - - 18000| 14| 05
YeHb 0
JIIOTHH - - - |5000| 15| 1.0
JIMIIEHD - - - | 2750 | 15| 1.0
00
CepreHb - - - | 7000 | 14 | 0.7
0
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[IponoBxenns noa. A

Bapiant 9
Jlata [Tpuxin, | Bono- | BM | Bu- | Bo | Bmic | 3amu-
KT ricTb | iCT | TpaT | JJO | T CO- | IIOK Ha
3epHa, | co- | a3e- | ric | pHOi | 1 -€ ym-
% p- |pHa, | Thb | mO- | CJIO Ha-
HOi | % 3e- | Mi- | cTyD-
zo- pH | KK | HOTO
Mi- a, | % MiCSIIIs,
K % KT
n%
2021 123000 | 16.0 | 0.7 - - - 300000
CepricHb 0
Bepe- 175000 | 15.0 | 1.0 - - -
CEHb
JINCTO- 167000 | 16.0 | 0.5 - - -
naj
2022 ci- - - - 11030 | 14 | 0.7
YeHb 00
JIIOTHH - - - | 5500 | 15 1
JINTIEHD - - - | 2350 | 16 | 0.5
00
CEpIIEHb - - - |6300| 14| 1.0




[IponoBxenns noa. A

Bapiant 10
Jlata [Tpuxin, | Bono- | Bm | Bu- | Bo | Bwmic | 3anu-
KT rictTe | iCT | Tpar | JIO | T cO- | IIIOK Ha
3epHa, | co- | a3e- | ric | pHoi | 1 -€ um-
% p- | pHa, | Tb | dO- | CIIO Ha-
Hoi | % 3e- | Mi- | cTyn-
IIo- pH | KK | HOTO
Mi- a, | % MiCSIIIs,
LK % KT
n%
2021 200000 | 16.0 | 0.7 - - - 295600
CepricHb 0
Bepe- 135000 | 15.0 | 0.5 - - -
CEHb
JINCTO- 100000 | 15.0 | 1.0 - - -
naj
2022 ci- - - - 11170| 16 | 0.5
YeHb 00
JIIOTHH - - - | 1000 | 16 | 0.7
0
JINTIEHD - - - 3350|141 1.0
00
CepreHb - - - | 7850| 14| 05
0
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