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HEPEAMOBA

ATpONpOMHCIOBUN  KOMILJIEKC, IO BHPOOJSE  CUIBCHKOTOCHOIAPCHKY
CHUPOBHHY Ta MPOJYKTH XapyyBaHHS € TapaHTOM IPOJIOBOIbYOI Oe3neku kpainu. B
Cy4aCHMX YMOBax BIMCHKOBOI'O CTaHy arporpoOMHCIOBUI KOMIUIEKC nepeOyBae B
JOCUThH CKJIQJIHOMY CTAaHOBMIIII, HOTO MOTEHIla]l BUKOPUCTOBYETHCA HE MOBHICTIO,
BUPOIIYBaHHS  0ararbOX BHJIIB  CUIBCHKOTOCHOJAPCHKUX  KYJBTYp  CTajo
HEpPEHTA0EIbHUM, CKOPOYYIOTBCS  po0OYl  MICIS, 3HIKYIOThCS  OOCSTH
BUPOOHUIITBA, HapocTae CTPYKTYpPHUU nucOanaHc B EKCIOPTI
CUIbCHKOTOCIIOAAPChKOT  MPOAYKIii B OIK CHPOBHHM, HEBIAMOBIAHICTH 1l
MDKHAPOJHUM CTaHIapTaM SIKOCTI Ta O€3MeKH.

HapomryBanust oOcsriB BHUpOOHMIITBA OJHE 3 OCHOBHHX 3aBJaHb
POCIUHHUIITBA. Y TOM 4Yac MCyBaHHS POCIMHHOI CUPOBHHHM MiJl yac 30epiraHHs
IOPOTSATOM TPUBAJIOIO Yacy HE Ja€ 3MOT'M BUKOPHUCTATH MOTEHIIAN OAEpPMKaHOTro
BpO’Kal0 MOBHOIO MIPOIO, OCKUJIBKM OLbIlIa YacTMHA WOTO BTpadaeThcs. barato
BUJIIB TIPOYKITii MOXKYTh IIBHJIKO TICYBaTHCS. TOMY OJHUM 13 TOJIOBHUX 3aBIaHb
arpapHoro BUpPOOHHKA € HE JIMIIE BUPOIIYBAHHS, a W JOBEACHHS MPOIYKIi 10
MIEBHUX KOHJIUIIIHN, a TAKOXK 3a0e3medeHHs 30epeKeHHS 11 SIKOCTI.

Omxke, Tamy3i, IO 3aMalOThC 30€piraHHSIM Ta  MEPEPOOKOIO
CLIILCBKOTOCTIONAPCHKOT MPOJIYKINii, BIAIrparoTh MPOBIIHY POJb y 3a0e3leueHHI
HACeJICHHS POAYKTaMU Xap4yyBaHHS, a TAKOX B OpraHizallii eKCopTy 3€pHa, IIyKpy,
IJI0/T1B, OBOYIB, TPAAUIIIHHUM BUPOOHUKOM SIKUX € YKpaiHa.

Cyvachuii ¢axiBernp y ramy3i AIIK moBuHEH 3HATH 3aKOHOMIPHOCTI, SKi
BiJIOYBAIOTHCS B 00'€KTaX 30€piraHHs uv TIEpepoOKH JIJIsl TOTO, 00 3aCTOCOBYBATH
HAyKOBO OOTPYHTOBaHY CHCTEMY 3aXO/IiB JIJIs 3a0€3MeUeHHS KIJIbKICHOTO 1 SIKICHOTO
ix 30epiranns. Taki 3HaHHS MalOyTHIN (axiBelb OTPUMYE B PE3yJIbTaTi BUBUCHHS
Kypcy «TexHonoris 30epiraHHs 1 TmepepoOKH 3epHa». JluciuriiiHa OXOIUTIOE
IIMPOKE KOJIO MUTaHb, 3aCBOEHHS SIKUX OMOMOXKE MaHOYyTHIM (axiBIsIM aKTUBHO
CIPUSATH T1BUIIEHHIO SIKOCTI BUPOIIYBaHOT'O BpOXKaro, 3a1o0iraTi BTparaMm y Maci
1 3HMOKEHHIO SIKOCTI I1€1 MPOYKINT MiT 9ac micis30upaibHOI 00poOKH, 30epiraHHs
Ta TIEPEepPOOKH.

OCHOBHOIO METOI0 BUBYEHHS IUCUUIUIIHU € (opMmyBaHHsS (HaxiBLiB 31
3HAHHSM [IOBHOTO MpPOILIECy BUPOOHUIITBA MPOAYKIi POCIMHHUIITBA, SIKE HE
3aBEpUIYEThCS  30UpaHHAM, a NoTpedye MPOJOBKEHHS —  TEXHOJOTII
micas30upanbHOi  TOpOOKH, 30epiraHHs, TMepepoOKH Ta TPaHCIOPTYyBaHHS
OpoayKiii. 3a YMOBH CE30HHOTO BHUPOOHHUIITBA JIUIIE SKICHE 30€peKEHHS 1
nepepoOka  MPOAYKINi  3a0e3MeuyroTh  IUIOPIYHE  XapuyyBaHHS  JIIOJMHI,
TBAPUHHUIITBY — KOPMH, TATy3M EpPEepOOHOT MPOMHUCIOBOCTI — CHPOBHUHY.

O6c¢sr quctumiinu ckiagae 90 ronun ado 3 kpeauTu, y Tomy uucii 16 rogun
— neKmiiaux, 30 roaAuH — NPaKTUYHUX Ta 44 TOJUHU — CAMOCTIHHUX 3aHSITh.



[TPAKTUYHE 3AHATTA 1

MIJITOTOBKA ITAPTIH TOBAPHOI'O 3EPHA 1 BIIBIP ITPOB JIJIS IX
AHAJII3Y

3ABJIAHHSA:1. O3HaiioMUTHCS 3 OCHOBHUMHM MOHSITTSAMU — «I1APTIisl 3€pHA,

«TOYKOBa Tpoday», «00'eqHaHa mpobay, «CepeHbO1I000Ba MPoday,
«cepenHs nmpoday» 1 «HaBaAKKa.

2. Bu3HauuTH MOPAIOK B1IOOPY TOYKOBUX P00 3epHA BCKIIA1aX

PI3HOT EMHOCTI.

3. 3acBoiTi MeTOMKY (hopMyBaHHS 00'€THAHOI, CEPeTHBOI000BOI 1
cepenHboi mpo0d Bij MapTii Ta METOMKY BUILICHHS HAaBAKOK JIJIS
BU3HAYEHHS BOJIOTOCTI 3€pHa.

MATEPIAJIN

TA OBJIAJHAHHS: 3pa3ku 3epHa pi3HUX KYJIbTYp, MPOOOBIIOIPHUK, PO3MOIIBHUK
3epHa BIC-1A, numiHIpuyHUN KOHYCHHH IMyN 13 IITAHrOKO, MIMIKOBUU LIy,
J1HIMKHW, DIITaTeIl, Baru.

JITEPATYPA: T'OCT 13586.3-83

3a HaJIXO/KEHHSI 3€pHOBOI MAcH Ha TIK OIIHIOIOTH il SIKICThb JJIs BU3HAYCHHS
pexxuMy 30epiraHHs Ta TeXHOJIOTII MiC/IsI30upanbHOI 0OPOOKH, BUSBIIIOUM MPH 1IBOMY
notpeOy B TicHA30upanbHiii 00poOIl 3epHa. PeXuM TEXHOJOTIYHHUX MPOIECIB
BU3HAYAIOTh 3aJIe)KHO BIJ I[UIbOBOTO MpPH3HAUEHHS 3€pHOBUX Mac. (OgHOYacHO
MPaIioTh Hall (POpMYBaHHIM MAPTIN 3epHA JJI Peatizailii.

3epHoBa Maca, IO HAAXOIUTh BiA 30UpaHHA HaBITh OJHIET KYyJIbTYpH,
BIJIPI3HAETHCS 32 BOJIOTICTIO, 3aCMIYCHICTIO Ta IHIMMMH MOKa3HUKaMU. BusBistoun ix
I1]] 9ac OIIHKH SIKOCTI, JOPMYIOTh OKpeMI MapTii 36pHOBUX Mac 3a CTYIEHEM CTUTJIOCTI,
BOJIOTICTIO Ta 3aCMIYEHICTIO.

[le mae MOXIUBICTb BU3HAYUTH PEKUM KOPOTKOYACHOTO 30€piraHHs 3aJIeKHO
B1JI SIKOCTI 3€pHa, MiHIMaJIbHUN Ha0Ip 3€pHOOYMCHUX MAIWH, HE JOIMYCKAIOYH 3alBHX
00poOOK, 110 MPHUBOAATH A0 MIABHUIIEHHS TPaBMOBAaHOCTI 3epHa. llicis BU3HAueHHS
SIKICHOTO CKJIaJTy 3€PHOBHX Ta CMITHUX JOMIIIIOK /I KOKHOI 3€pHOOYHMCHOI MaIlMHHA
niA0MparoTh MEeBHUN HAOIP CUT, BCTAHOBIIOIOTh PEKUM acmipartii.

[lepen mpuiiMaHHsIM Ha TIK 3€pHa HOBOTO BpPOXKAlO Yy TOCIOAAPCTBI BUALISIOTH
noTpiOHY KIJIBKICTh BarapiB, 3aBiayrouux Tokamu. OCTaHHI BIJIMOBIIAIOTh 3a SIKICTh
nicis30upanbHOi 00poOKK 3epHa Ta (hopMyBaHHS MapTii s peamzalii. ExoHoMiuHa
Ta arpoHOMIYHAa CIY)KOM OJHOYACHO CTEXaTh 3a MPABHIBHICTIO O(OpMIIEHHS
CYNPOBITHUX JOKYMEHTIB.



Bce 3epHO peani3ytoTh mapTisiMu. 3a MpoJaxky 3epHa ClLIbChKOrOCHOJapChKUMU
HiANPUEMCTBAMHU JEprKaBl Ta 1HIIMM OpraHizallisiM JOMyCKAEThCSA 3aMICTh JIOKyMEHTa
PO SIKICTh 3€pHA BUMMCYBATH CYNPOBIAHUN JOKYMEHT, B SIKOMY BKa3yIOTh:

Ha3BY rOCIIO/IapPCTBA;

KYJIBTYPY, COPT, @ TAKOX UM I[IHHE 3€PHO;
PIK ypOsKaro;

HOMEpP aBTOMOOLIS;

Macy napTii;

naTy o(OpMIICHHS TOKYMEHTA,

N O e O e e e A B O

HiAMUC 0COOHU, SIKa BUMTUCYE 1IeH JOKYMEHT.

MoyxHa BHUNHCYBaTH OJWH JOKYMEHT TIpO SKicTh ab0 OJHEe COpTOBE
CBIJIOLITBO HA JIEKIJIbKa OJHOPIAHMX 3a SIKICTIO MapTid 3epHa, W0 Peai3ylOThCs
MPOTATOM OJIHI€T M00M OAHMM TrocrmogapcTBOM. OIHOPIMHI 3a SKICTIO MapTii 3epHa
BIJl OJHOTO IOCMOJAPCTBA, IO HAAXOIATH MPOTATOM ONEPATUBHOI JOOH, MPUIMAIOTh
sk oaHy mapTito. IlapTii 3epHa CWJIBHMX TMIICHHWIb, a TaKOX 3€PHO SYMEHIO
MMBOBAPHUX COPTIB 1 HAMOUIBII I[IHHUX COPTIB IHIIMX CUIBCHKOT'OCIIOIAPCHKUX
KYJIBTYp CYIPOBOIKYIOTHCS COPTOBHUM CBIZIOIITBOM.

Jl1st mepeBIpKU SIKOCTI 3€pHA aHATI3YIOTh CEPEAHI0 MPoOYy, Maca K01 JOPIBHIOE
2,0 £ 0,1 kr. Ii BuginAoTH 3 06'eHAHOT a60 cepeHBOI000BOT TPOOH.
ToukoBi mpoOu BiIOMPAIOTH 3aJI€KHO BiJl MacH NapTii 1 3acMIYeHOCTi 3epHa (TabJ.

1):
Taomung 1
BinbupanHst TOYKOBUX MPOO 3aJIeXKHO BiJ] MacH MapTii 1 3aCMIYEHOCTI 3epHa
Maca naprtii, T 3acMIYEeHICTb 3epHa
YHCTE 1 CepeIHbOT
3acMIYeHe
YUCTOTH

Jlo 100 BK1. I3 KOKHMX 3 T I3 ko)kHHMX 3 T
[Monax 100 mo 200 Bk 5T S5t
[Tonax 200 mo 400 BK1. 10T 5T

ToukoBi mpobu 13 3aTapeHOTO 3epHA BIAOUPAIOTH 3AJIEKHO BiJ] KUTHKOCTI MIIIIKIB
y naprii (tab:. 2).

Pesynbratu anamizy cepeaHboi MpoOM MOIIMPIOIOTHCS Ha BCIO MApTIIO 3€pHA.
SKmo cTropoHM HE MIWNUIM 3rOAM UIOJ0 OLIHKK SIKOCTI 3€pHA, MPOBOASTH
MOBTOPHUU aHali3 B iX MPHUCYTHOCTI. Y pa3i HE3roau 3 pe3yibTaTaMH MOBTOPHOTO
aHajizy MnpoOy MNpOTATOM J00M HaIpaBislOTh JJIs1 aHaiuizy B JlepkaBHY XsiOHY
THCIIEKIIIIO.



Ta0mung 2
BinOupanns ToukoBUX Mpo0 3aJeKHO BiJ KIJTHKOCTI MIMIKIB Y apTii 3epHa

Kinbkictb
MIIIKIB y mapTii

o 10 Bk - I3 KO’KHOTO JIPyroro Mimika
[Tonax 10 mo 100 BxII. I3 5 mimkiB + 5 % Bij KITLKOCTI MilIKiB B mapTii I3 10
[Tonax 100 MIIIKIB + 5 % BiJ1 KIJIBKOCTI MIIIIKIB B TIAPTii

PesynmpTaT mepmioro aHamizy BBaKAalOTh MPABUIBLHUM, SIKIIO JaHI WOTO HE
NEPEBUILYIOTh YCTAHOBJEHI JOMYyCTHMI PO30DKHOCTI MOPIBHSHO 3 PE3yJbTaTOM
KOHTPOJILHOTO aHai3y. 3a MEPEBHIEHHS JOMyCTUMUX PO30DKHOCTEH MpaBUIBHUM
BBaXXAIOTh PE3yJbTAT KOHTPOJIBHOTO aHaIi3Yy.

ToukoBi mpobM 3 Ky30BIB aBTOMOOUIB  BIJOMPAIOTh  MEXaHIYHUM
poOOBIAOIPHUKOM 200 BPYUHY.

[3 aBTOMOOWTIB 3 OBXHHOIO Ky30Ba 10 3,5 M TOYKOBI MpoOu BiAOUPArOTh y
YOTUPHOX MICIIX 32 CXEMOI0 A, 3 TOBXKUHOIO Ky30Ba moHax 3,5 mo 4,5 M — y 1miectu
MICIISIX 3a cXeMoI0 b, 3 TOBXKHHOIO Ky30Ba MoHaxa 4,5 M — y BOCBbMH MICISIX 32 CXEMOIO
B Ha Biacrani 0,5-1,0 M Big mepeaHboro Ta 3aaHbOTO OOpTiB Ta Oau3bko 0,5 M Bif
OOKOBHUX:

O O O O O O O O O
O O O O O O O O O
Cxema A Cxema b Cxema B

MexaHiYHUM MPOOOBIAOIPHUKOM TOUYKOBI MPOOH BIAOUPArOTh 3 YCI€i_INTMOUHU
HAcuIly 3epHa. PydHMM IIymoM TOYKOBI MpOOM BiIOHMPAOTh 3 BEPXHHOTO 1 HIKHBOTO
mapiB 3epHa (15-20 cm).

B aBromoizgax TO4kOBi MpoOM BIAOUPAIOTH 13 KOXKHOTO Ky30Ba (Mpuyemna).

CykymHa maca TOYKOBHUX MpoO 3a cxemoo A Mae Oytu He MeHue 1 Kr, 3a
cxemoro b — 1,5 kr Ta 3a cxemoro B — 2 kr. fkmio cykymHa maca Oyjie MEHIIOIO 3a
BKa3zaHy, HEOOXIHO JOJATKOBO BiiOpaTH MpPoOM B THUX CAMHUX MICILSX Y CEPETHBOMY
niapi HacuIy.

ToukoBi TpoOu 3epHa, 110 30€epiraeThbcsi B KOMOpax 1 Ha MaaHYMKaX HACUIIOM
no 1,5 M 3aBBUIIKHM, BIAOUPAIOTH PYYHUM IIYNOM, 3a OLIBIIOT BHCOTH HACHUILY —
CKJIQJICBKUM IIIYTIOM 13 IITaHTaMu, MOMEPEeTHBO PO3MOALTUBIIN HACHUI 3€pHA HA CEKIIii
wiomiero 0au3pko 200 M KokHA. Y KOXKHIH CeKIlii TOYKOBI NpoOH BiIOMParOThL y
IIECTH MICIISIX HA BIJICTaH1 1 M BiJ CTIH KOMOPH (KpaiB MaiiIaHYMKa YU TPAHUILb, CEKII1T)



1 Ha OJHAKOBIM BIJICTAaHI OJHA BiJ OJHOI. 3a HEBEJMKOI KUILKOCTI 3€pHa B MapTIi
MO>KHA aHAJIOTIYHO BIAOMPATH TOYKOBI MPOOU B YOTHPHOX MICISX MOBEPXHI IJIOLICIO
1o 100 M2,

VY koxHOMY Micii TpoOy BiOMparoTh 3 BepxHboro (Ha riaubuni 10- 15 cm Bin
MOBEpPXHI HACHUITy), CEPEAHBOTO Ta HIDKHBOTO IMIAPIB 3€pHA. 3arajbHa Maca TOYKOBUX
npo0 — 6IM3bKO 2-X KUIorpaMiB Ha cekilito. [Ipu BaHTa)keHH1 (pO3BaHTaXXEHHI1) 3epHa y
BaroHM, Ha MApOIIaBU, Y KOMOPU YM €JIEBATOpU MPOoOH BiIOMPAIOTH 13 TOTOKY 3€pHa B
MICISIX TIepenagy MeXaHIYHUM MpOoOOBIAOIPHUKOM a0o0 CHellaJbHUM KOBIIEM
NEpECIYeHHSIM TIOTOKY 4Yepe3 piBHI mnpomikku dacy. Ilepioguunicte BinOopy
TOYKOBUX MPOO 3alIe)KUTh BiJ MIBUIKOCTI MEPEMIIICHHS MACH MapTii Ta 3aCMIYE€HOCTI
3epHa (Tabn. 1). Maca oaniei ToukoBoi mpobu mae 6yt e menme 100 r.

3 mapTii 3aTapeHOro y MIIIKM 3€pHa TOYKOBI NMPOOH BiAOHPAIOTH 3AJIEKHO
BiI KIIBKOCTI MiKIB y maptii (tabmn. 2). IlpoOu 13 3amuTUX MINMIKIB OEpyTh
MIIIKOBUM II[yTIOM, PO3COBYIOYM MIIIKOBUHY B TPbhOX AOCTymHHX Micisax. Llyn
BBOJISITh Y HANPSIMKY 10 CEPEAMHM MIIIKa 5K0JI000M YHM3, OTIM MOBEPTAIOTh MO0 Ha
180° HaBKOJIO OC1 1 BUMMAaIOTh. 3arajbHa Maca TOYKOBHUX P00 Mae OyTH HE MEHIIIE 2 KT.

VYci ToukoBI MpoOHM 3CHMNAIOTh Yy YUCTHM, HE 3apakKeHUU MOCYyJ, 3armo0iraodu
MOJKJIMBOCTI 3MiHU SIKOCT1 3€pHa.

CyKyIHICTh TOYKOBUX MPOO OJHIET MapTii 3epHAa CTAHOBUTH 00'€THAHy MPOOY.
Jlo Hei A0Jar0Th €TUKETKY 13 3a3HaYEHHSIM HAa3BU KYJIbTYpU, HOMEpa MallliHU, KOMOPH,
MacH maprtii, yacy Bigbopy, ii macu. ETukerka Mae OyTu mianucaHa oco0Or, sKa
BiOMpana mnpoOy. 3a o00'eqHaHO0 MPOOOK  HAWOLIBII TOYHO BHU3HAYAIOTH
OpraHoJICNITUYHI TTOKA3HUKM 3€pHA, 3apaKEHICTh KOMIPHUMHU IIKIJTHUKAMH, THII 1
IT1JITHIIL.

Jlis MoAanbIIoro po3MILICHHSI 3€pHA Y CXOBHIIl BH3HAYalOTh HOTO BOJIOTICTH
enexktpoBosioromipom. IloTiM Ui TpOIIOBUX  pO3PaxyHKIB 3€pHO MiJAAIOTh
JI0OJIATKOBOMY aHaJli3y 3a CEePeJIHb0I000BOIO MPOOOI0, 10 POPMYy€EThCS 3 00’ €THAHUX
npo0, BiIIOpaHUX 3 KUIBKOX OJHOPIIHUX 3a SIKICTIO MapTid 3epHa, sSKI HaIIHIUIM 3
OJIHOTO TOCIOJApCTBa MPOTATOM omnepaTUBHOI Ao0u. JIyis ii ckimagaHHs BiIOUParOTh
BpyuHY a00 posnonauisHukoM BIC-1 no 50 r 3epHa Bij KO’KHOI TOHHH.

BianoBimHicTh SKOCTI 3€pHA CTAaHAAPTYy BU3HAYAIOTH 32 CEPEIHBOIO MPOOOIO,
BUJIIJICHOI0O 3 00'emHaHoi abo cepemHhom000B0i mpobu. Skmo maca o0'emxHaHoi, a
TaKOXX CEpeAHbO000BOT MPOOHU MEPEBUIY€E 2 KT, 36pHO BUCHUIIAIOTH HA YHCTY, PIBHY
TIaJIKy TIOBEPXHIO Y BUIJISI KBajJparTa 1 3MIIMIYIOTh 3a JOIMOMOIOI0 JBOX JIIHIMOK 4YH
JIEpEB'sTHUX MJIAHOK 13 CKOIIEHUMH peOpaMu.

3epHo, 3axOIJIeHe 3 MPOTHIJICKHUX OOKIB KBajpaTa JHIHKaMH (TIJIaHKaMHM )
oboma pykaMu, 3CUMNAIOTh OJHOYACHO HAa CEpeAMHY KBajapara, (HOpPMYIOUM BaJUK.
[ToTim 3epHO OepyTh 3 KIHIIIB BAJIMKA 1 OAHOYACHO 3 000X JIIHIHOK (TUIAHOK) 3CUMAIOTh
Ha cepenuHy. Taki mepeMilleHHs 3epHa MPOBOAATH TPHUUL.

Opnepxany mpoOy 3HOBY BHCHMAIOTh PIBHUM IIIAPOM y BUIIIAII KBajapara i
TUISTh JIHINKOK (TUTAHKOI0) TIO JiaroHayi Ha 4YOTHPU TPUKYTHUKU. I3 aBOX



MPOTUIICKHUX TPUKYTHHUKIB 3€PHO BIIKMAAIOTH, a T€, IO 3AJMIINIOCSA, 3MIIIYIOTh 1
3HOBY JUISTH OTH, AOKH HE 3AIMIIMNTHCS Maca, [0 € CEPEeTHHOI0 MPOOOIO.

Cepennro mpoOy MOKHA TaKOX BHAUTATH 3a JOMOMOTOI0 po3monuibHuka BIC-
1A, sxmii Mae nBa PO3MOALTHPHO-3MINTYBAIBHUX MPUCTPOI, MO CKIATAIOTHCS 3 TPHOX
KOHYCIB 3 OTBOPaMH 1 JTIMKW BEJIMKOTO JiaMeTpa. 3a JOMOMOTOK CIeiadbHOT Ta0uiIl,
3HAIOYM MPOMYCKHY 3/aTHICTh TOrO YM I1HIIONO KaHaly 1 BEJIUYMHY HABAXKKH,
BHU3HAYAIOTh 3 SIKOTO KaHAIly MOKe OyTH BHJILJIEHA PO3paXyHKOBA Maca HaBaXKH.

3 cepeaHboi MpoOM BUIULSIIOTH HABAXKW JUISI BU3HAYEHHS TUX UM 1HIIMX
MOKa3HUKIB AKOCTI 3epHa. JlabopaTopHmii aHami3 cepeaHboi MpoOM MPOBOAATH 3a
HaBEJICHOI0 cxeMoto (puc. 1).

[Tig yac nmpogaxy nmapTii KyKypyA3u B KauaHaX HACHUIIOM 13 aBTOMAIIMH TOYKOBI
npobu BIAOMPAIOTh Y JBOX MICLAX MO MOB3A0BXKHIM OChOBIi NiHIT Ha BiacTaHi 0,5-0,7
M BiJ IEPEAHBOTO Ta 3aHBOTO OOPTIB. Y KOXHOMY MiCIl Bi10OPY 3HIMAIOTh BEPXHI
KayaHH Ta 13 rauouHu Oau3bko 10 cM BUMMAarOTh MO 5 KaydaHiB, IO JIEKATh MOPYY.
Ski1o KayaHu B aBTOMAIIIMHI HEOJHOPI/IHI, JIOMYCKAEThCs 301IBIICHHS YKCIa MiCIh
B1IOOPY Mpo6. Y aBTOMOi3/1aX TOYKOBI MPOOH BIAOMPAIOTH 3 KOXKHOTO Ky30Ba (Tpuyera)

3 BaroHiB TOYKOBI MPOOU KYKYpy/A3H B KauaHaX BiAOMPAIOTh I/l Yac BaHTAXKEHHS
(po3BaHTaXKeHHs). 3 KOXHOrO BaroHa OepyTh 20 TOYKOBHX MpOO IO 5 KauaHiB, 110
JIeKaTh TIOPYY, Yepe3 piBHI MpoMikKky yacy. Beboro Binmouparots 100 kavaHiB.

Ha cknagax kykypya3y B KadaHax BiOMparoTh y JBOX Iapax: 3 INIMOUMHU

10 cMm 1 1 M Ha BiacTaHi 3 M BiJ CTIH KOMOPHM Ta Ha BiJICTaHi 75 CM BiJl CTiH
caneTku mo 16-17 kadaHiB, 110 JIeXKaTh MOPY4Y. YChOro 3 KOXKHOI CEKIlli Mae OyTu
BimiOpaHo 100 kauaniB. BimiOpani TOukoBI mpoOM O0O0'€AHYIOTH 1 OJIEPKYIOTh
00’erHany mpo0y.

O06'eqnani nMpoOU BiA KOXKHOI aBTOMAIIMHU CKIAAAl0Th y Kpadt- mimku. s
OJIEpKaHHS CePeaHBOI000BOT MPOOM 3 MIIIKa BiIOUPAOTh KOKEH JECATHI KavaH i
MEePEHOCITh B 1HINY Tapy. SAkimio iX BusiBIsieThes Ounbinie 10, To BigOuparoTh yepes
OJIHAKOBY KUIBKICTh KadaHiB, 1100 ojepkaTu cepenHio mpoly 3 10 kavaHiB, 3a SKOIO
BH3HAUYAIOTh BUXIJl 3€pHA Ta HOTO SKICTb.

[IpoObu 1t BU3HAYEHHS BOJIOTOCTI 3€pHAa MaloTh 30epiraTucs B MOCY/Ii, IO
TepPMETHYHO 3aKpUBAEThCA. Pe3ynbratu aHamizy cepenHix mnpod 3amucyloTh y
71a00paTOPHUIA >KypHAJ 1 MEPEatoTh iX y OyXrairepiro Jid MPOBEIEHHS PO3paxyHKIB
3a MPUUHATY 3€PHOBY MPOAYKLIIO Ta BHECEHHS JaHUX Yy PEECTp HakiIaaHuX. Peectp
HAJCWJIAIOTh y TOCTIOAAPCTBO, 3BIJIKUA HAAIMILIO 3€pHO. Y PEECTpl HAKIAIHUX, KPIM
BIJIOMOCTEH PO SIKICTh 3€pHA, HABOISATH PO3PAaXyHOK, BUXOISYM 3 SIKOCTI Ta BUTPAT
Ha JIOCTaBKY 3€pHa.

Cepenni nipoOu, BUIUICHI 3 cepeaHbO000BUX MPoO 3epHa (KpIM KYKYPYI3H B
Ka4yaHax) BiJl TOCIOAAPCTB, 30€piraroTh MPOTATOM OJHIE] AOOM TMiCIs TMPOBEICHHS
anamziB. CepemHi TpoOM KyKypyA3d B KadaHaxX ITCIIA MPOBEICHHS aHaTI3IB HE
30epirarTh.

Cepenni mpobu BiJ HapTid 3epHA, 10 BIABAHTAXYIOTh B YCIX HampsSMKax, KpiM



MICIIEBOTO, HEOOX1JIHO 30€piraTu OJIUH MICAIlb, @ 32 BAHUKHEHHS CITIPHUX MUTAHb TPOOH
30epiratoTh 0 MOBHOTO iX po3rsay 1 BupimeHHs. [Ipo6u Bim mapTiil 3epHa uis
MICIIEBOr0 MpU3HaYeHHs He 30epiratoTs. [Ipobu Bix mapTiii 3epHa, 1110 BiAMPABISIOTH HA
eKCIOPT 3aJII3HULIEI0, 30€pIraloTh MPOTATOM 3-X MICSIIIB: BOAHUM TPAHCIIOPTOM — 6-TH
micsiB. [Ipo6u Bijx mapTiii 3epHa, M0 HATXOIUTH 13-32 KOPJOHY 30€piratoTh MPOTITOM
3-X MICSIIiB.

OCHOBHI TepMiHU

] TTapTist 3epHA — 1I€ BiAMOBIIHA KUIBKICTH OJHOPITHOT 32 SIKICTIO 36pHOBOL
MacH, MPU3HAYEHO1 M1 30epiraHHs 4M peaisamii, 1 oopmiieHa JOKYMEHTOM PO
SIKICTb.

] ToukoBa mpoOa — HEBEIMKa KUIbKICTh 3€pHa, Bili0paHa 3 OJTHOTO MICIIs
3a OJIMH MpUHOM, 11 popMyBaHHS 00'€THAHOT MPOOMU.
] OG'eqnana mpo0a — CYKyIHICTh YCiX TOYKOBUX MPOO OJIHIET mapTii 3epHa.

] Cepennbo10060Ba nmpobda — mpooda, o GopMyeThCs 32 HATXOHKEHHS BiJl
OJTHOTO TOCIIOAAPCTBA MPOTATOM ONEPATUBHOI JIOOM ACKIIBKOX OJHOPITHHX 32 SKICTHO
aBTOMOOUIBHMX TAPTIH 3epHA.

] Cepennst nmpoba — yacTMHa 00'eHaHOI abo0 cepeaHhOI000BOI MPOOH,
BUJIIJICHA JIJIS1 BUBHAYCHHS SKOCTI 3epHA.

] HaBakka — yacTWHA CepeIHbOI MPOOH, BHIIJICHA /I BU3HAYCHHS OKPEMOTO ITOKa3HUKA
SIKOCTI 3€pHa.
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[TPAKTUYHE 3AHATTA 2

BU3HAYEHHSI HATYPHOI MACH
3ABJZIAHHAI 1. 3acBoiTi METOMKY BU3HAUYECHHS HATYypH 3€pHA
2. BuU3HAuUMTH HATYypy 3€pHA MILIEHHUIIl, STUMEHIO, KUTa Ta BiBCA.
3. BuzHauuTu HaTypy 3€pHa OJHI€T KyJIbTYPH Pi3HOT BOJIOTOCTI

MATEPIAJIN
TA OBJIAJHAHHS: nitpoBa xmibna mypka I1X-1, 3pasku 3epHa HIIEHUI, XKUTa,
SYMEHIO Ta BIBCA P13HO1 BOJIOTOCTI.

JITEPATYPA: T'OCT 10840:2019.

HaTypoio Ha3uBalOTh Macy OJHOIO JiTpa 3epHa, BHpakeHy B TIpamax. i
BU3HAYAIOTh IMICJI MPOCIBAHHS CEPEIHhOI IMPOOM uepe3 CUTO 3 J1aMEeTPOM OTBOPIB 6
MM 3 BUKOPUCTAHHSM JITPOBOI Xmi0HO1 mypku [1X-1.

Ammk, Ha SKOMY 3aKpIIUIIOIOTh OKpeMi YacTHHH TYPKHA PO3MINIYIOTH Ha
TOPU30HTAIBHO BCTAHOBJIEHOMY CTOJI. B THI3/0, 10 po3TaiioBaHe Ha KPHILI SIIIKKA,
3arBUHYYIOTh MTaTUB. Jlo 1mTaTMBa MNPUKPITUIIOIOTh KPOHIITEHH, HA SIKOMY
BCTAHOBJIFOIOTh KOPOMHUCIIO 3 TiJBICKOIO. 3 TMpaBoro OOKy KOpOMHMCIIA IIiJBIIIYIOThH
MipKy (MIpHUM HWIHIAP) 3 TajgaruuMm Tiarapuem wmacoro 450 1. Big BepxHboOi
YaCTUHU TATApIsd A0 Mpopidy B MIpIi eMmHIicTh 1 1. 3 JiBoro GOKy KOpoMHCIIa
M1JBIIIYIOTh YaIIKY JJIs THD.

Maca gammku JOpiBHIOE Maci MIPKU 3 MajgaluuM TarapieM (0e3 HOXa), 3aBIsSKA
YOMY Bard mepej mo4aTkoM 3BaKyBaHHS BPIBHOBKYIOTHCHL.
BusnauenHs HaTypu MOYMHAIOTH 3 ypIBHOBaXKyBaHHs Bar. Jlami Tsrapeub BUHMAlOTh
3 Mipkd. [IoTiM MIpKy BCTaHOBJIOIOTH y BH3HAuU€HE JJIi HEi THI3NO0 HA KPHUIIII
ALIUKA.

Y uinuHy MIpKM BCTaBJSIOTH HIK (IOTOpH OOKOM 3 HOMEPOM), Ha HBOTO
BKJIQJIAIOTh Tsrapelb a Ha MIPKY HaJiBalOTh HanmoBHIOBa4Y. HamoBHIOBaY — mopoxHiA
WTHJP, B SKOMY PIBHOMIPHO PO3MOAUISETHCS 3€pHO, II0 BHUCHIIAETHCS 3 LMIIHApA
3 JIKOIO.

[{uniaap 3 JMHKOK CTAaBIATH HA CTLI 1 3aCHUIMAOTh Y HHOTO 3E€PHO PIBHOIO
I[IBKOIO 0€3 IMOIITOBXIB JI0 MITKM Ha BHYTPIIIHROMY OoOIli. 3a BIJICYTHOCTI MITKH Ha
BHYTPIIIHbOMY OOIll IIMJIIHIpA 3€pHO HEJOCHUIAIOTh Ha 1 CM /10 BEPXHBOTO Kparo
HUJIHpA.

[licns 1uporo mwiIHAP 3 JIMKOW BCTAHOBJIIOIOTH HAa HANOBHIOBAY |1,
HAaTUCHYBIIM TajblieM Ha BaXUIb 3aMKa, BIAUMHSIOTH 3acimiHkKy miku. [licms
BUCHUIIAHHS 3€pHA LWJIIHAP 3 JIKWKOI 3HIMAIOTh, BUHMAIOTh HIK 13 HIUIMHU MIPKU.
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[Tamarounii TsArapenp, a 3a HUM 1 3€pHO NEPEMIIIAIOTHCS Yy MIpKy. Bumrosxyroun
MOBITPSI B OTBOPH Y JHI MipKH, BaHTaXX 3a0e3Meuye piBHOMIpHE BKJIaJaHHS 3epHa. Hix
3HOBY BCTaBJISIOTh Y UIUIMHY MIPKH, BIIAUISAIOUN TAKUM YHMHOM | JITp 3€pHa.

Mipky BuiiMarOTh 3 THi3Aa SIIMKa pPa3oM 3 HAMOBHIOBAYEM, MPUTPUMYIOUU
NaibLsMU [IPaBOi PyKH HANlOBHIOBAY 1 HIXK Ta MEPEBEPTAIOYH iX, BUCHIIAIOTH 3AJUIIKH
3epHa MoBepX Hoka. HamoBHIOBaY 3HIMAIOTh, BUJAISAIOTH PEIUTKH 3€pHA 1 BUHMAIOTh
HDK 13 IIJIMHA MIpKU. MIpKYy 3 3¢pHOM 3BaXXyIOTh 3 TouHIcTIO 0 0,5 1. Hatypy 3epHa
3 KOYKHOTO 3pa3ka BU3HAYAIOTH JIB1Ul, TPUYOMY 3 PI3HUX MOPIIIH.

Po361xHICTH MiXk MapaieIbHUMU BU3HAYEHHSIMH, a TAKOXK IiJT YaC KOHTPOJIbHUX
1 apOiTpaXKHMX BU3HAYEHHSIX HATypu Ha JITPOBIM XmiOHIN mypii, HEe Mae
nepeBUITyBaTy 5 T, a uist BiBca — 10 T.

Pesynbpraty BU3HAU€HHS HATYpH Ha JITPOBINA XJIOHIA MypIl B JOKYMEHTaX Ipo
SKICTb 3aIMUCYIOTh 3 TOUHICTIO 710 1,0 T.

[TPAKTUYHE 3AHATTA 3

OPT'AHOJIEIITTUYHA OIIHKA CBI’KOCTI 3EPHA

3ABJIAHHS: 1. BuBunTy MeTOIMKy BU3HAYEHHSI 3aMaxy 1 KOJbOPY 3€pHa.
2. Bu3HauuTH CBIXKICTH 3pa3Ka 3epHa Ta BKa3aTW NPUYUHHU 3MIHU
KOJIbOPY 1 3B'SI30K I[bOT'O MOKA3HUKA 3 IHIIUMHU O3HAKaMU SIKOCTI:
3arax, KoJip. 3poOUTH BUCHOBOK.

MATEPIAJIA TA

OBJIAJTIHAHHA : 3pa3ku 310pOBOTO Ta 31IICOBAHOTO 3€pHA, 3pa3Ku 3€pHA 3 IEBHUMHU
3araxamMu, 3pa3Kd 3€pHa PI3HOTO CTYIEHs 3HeOapBJIEHHS, BOJA,
€JICKTPOTUTATKA, JT1a00paTOPHUN MITH, CUTO, JTYTTH, CKJITHKH, KOJIOH.

JITEPATYPA: ICTY 3768:2019.

BuzHaueHHs 3amaxy 1 KOJIbOpPY 3€pHAa — OCHOBAHE B OPTaHOJICNTUYHIN OIIHII 3a
JIOTIOMOTOI0  OpraHiB 4uyTTs. O3HaKaMu HOPMAJILHOTO, 3JOPOBOTO 3€pHA € XapaKTepHi
JUUIS1 HBOTO 3ariax 1 KoJip.

Busnauenns 3anaxy. 310poBe 3epHO KOXKHOT KyJIBTYpH Ma€ XapaKTEepHUU 3arax:
ca0Kui, MaJOBIAYYTHUN Y 3€PHOBUX 3JaKiB 1 pi3kuii cienniuyHmii — B ehipoomiiftHuX
KYJbTYD.

BimuytHi 3MiHM 3amaxy MOXYTh BHUHUKHYTH BHACHIZOK  COPOILIHHUX
BJIACTHBOCTEN 3epHa abo MpoIIeciB, 10 3yMOBJIIOIOTh PO3Maj HOro XiMiYHUX PEUOBHUH.
Jlo mepmioi rpynu BITHOCATH TMOJUHHUN, YACHUKOBHUHM, CaXKKOBHUM, OCENEIIECBUH,
TPUMETHIIAMIHOBUM, AUMHHUI 3amaxul 1 3amaxu HadrompoaykriB. Jlo Apyroi rpymnu
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HaJeXaTh KOMIPHUHN, COJIOJIOBUM, THUJILHUMN, 3aTXJIUH 1 TUTICHSBUM.

Buznavarote 3amax SK IUIOrO, TaKk 1 MOJOTOTO 3€pHA. 3 TIOMEPEIHBO
MIEPEMIIIIAHOTO 3pa3Ka MIJIoro a0 MOJIOTOTO 3epHA OepyTh HABAXKY MAcol0 OJIM3BKO
100 r, BMIIIYIOTh Y YallIKy 1 BH3HAYalOTh 3amax 3€pHa.

Skio B mapTii 3epHa BUSIBJIICHO TTOJIMHHUM 3amax, TO T0JaTKOBO HASBHICTH I[bOTO
3armaxy BH3HAUYAIOTh y MOJIOTOMY 3€pHi, MOMEpPEeAHbO OYHUIICHOMY BIiJl KOPOOOUOK
MOJIUHY.

VY pasi, KoJIM CTOPOHHIN 3amax MPOsIBISETHCS C1a00, 3€PHO MPOTPIBAIOTH TAKUMU
crocobamu:

a) IJIe 36pHO BUCHUIMAIOTh HA CHUTO 1 MPOTATOM 2-3-X XB. MPOMAPIOIOTH HaJ
MOCYIMHOIO 3 KHUIUITUOK BOJ00. [IpomapeHe 3epHO BHUCHMAIOTh HA YUCTHA Mamip i
BUSIBJISIFOTH MIPUCYTHICTh CTOPOHHBOTO 3araxy,

0) 1ize abo po3MesieHe 3epHO BUCHMAIOTh Y YHUCTY, 0€3 CTOPOHHBOIO

3amaxy, KOHiuHy Koj0y emuictio 100 cM®, IiIBHO 3aKpHUBAIOTH KOPKOM i

BUTpUMYIOTH TpoTsarom 30-tu xB 3a Temreparypu 35-40°C, BUKOPUCTOBYIOUHU OYy/Ib-
ake pkepeno teria. Yepez 30 xB BiIKpUBAIOTH KOJIOY 1 BU3HAYAIOTH 3aMax 3€pHa.

VY pesynbraTax aHamizy BKa3ylOTh, 3 SKUM 3€pHOM (IILJTUM YU PO3MEJICHUM)
TTPOBOTUITH JTOCITI KCHHSI.

Busnauenns konvopy. 3epHO KOXHOI KyIbTypH, BHUAY, pPI3HOBUIY 1 COPTYy Mae
BJIACTUBI JJISI HHOTO KOJIp, OJIMCK, SIKI € HOT0 MOCTIMHUMU OOTaHIYHUMHU O3HAKAMH.
Komip 3epHa TicHO MOB'sI3aHUM 3 IEBHUMH TEXHOJIOTTYHUMH TOKa3HUKAMU, XapuOBUMU
1 KOpMOBHMH TiepeBaramMu. Hanpuknaa, y 4epBOHO3EpHUX MIICHHUIb MIX BIATIHKAMU
KOJIOPY, CKJIOBHJHICTIO 1 BMICTOM Ol7Ka iCHY€ BIANOBIAHA 3aJICKHICTh: HaWJacCTIIIIe
3€pHO TEMHOTO IMPUPOTHOTO KOJBOPY MAa€ BHILY CKJIOBUIHICTD 1 OLIbLINI BMICT OLIKa.
3MiHa BJIACTUBOTO JUIA 3€pHA KOJBOPY € MEPIIOI O3HAKOK HECHPHUATIMBHUX
YMOB JI03pi1BaHHSI 4M 30epiraHHs, MOPYyIIEHHS TEXHOJIOTIYHUX MPUIIOMIB 0OpPOOKH.

Tak 3e71eHKyBaTOro KOJIbOpy HaOupae 3epHO, 110 paHo 3i0paHe, abo, Tak 3BaHE,
MOpO0300iiiHe. 3epHO TEeMHi€ BHACIIAOK TPUBAJIOrO BIUIMBY OMAIiB IIij Yac 30MpaHHs,
CaMO3IrPIBaHHS, a TaKOX TMOPYHIEHHS pEXUMY CYIIIHHS. 3€pHO, TOLIKOHKEHE
KJIOMIOM- YEpEenanikow, Mae Ha MOBEPXHI CBITM IUISIMU. 3a PO3BUTKY Ha IMOBEPXHI
3epHa MIKpOOpPTaHi3MiB BOHO BTpadae XxapakTtepHuil Oiuck. [lmenuirto, mo BHACTIIOK
HECTIPUSITIIMBUX YMOB JIOCTMTaHHs, 30upaHHA YW 30epiraHHs BTpaTWia CBiif
OPUPOJHIN KOJIp, BU3HAYAIOTH SIK «IIOTEMHLIY» ab0 fK «3HEOapBJICHY» 3a CTYIIEHEM
3HEOaPBIICHHS:
1-i1 — moYaTKOBUH CTYMIHb — BTpaTa OJIMCKY 1 3HEOAPBJICHHS 3€pHA 3 OOKY

CIIUHKU;
2-i1 — BTpaTa OJMCKY 1 3HeOApBJICHHS 3epHA B JIIJISHII CIIMHKHU Ta 3 O0UKIB; 3-i1 — IOBHE
3HeOapBICHHA BCl€T TOBEPXHI 3€PHIBKHU.

YacTkoBO MpopocCiie 3epHO 1 3€PHO, IO 30epIiraeThCsl y 3BOJIOKEHOMY CTaHi, CTa€
TBMSIHUM 1 HaOyBae OuTyBaTOro KoOJIbOpY. i 3epHa, HOUIKOKEHOTO CYNIiHHSAM abo

camo3IrpiBaHHAM, HEPIAKO XapaKTEpHUUN YEPBOHYBATUH KOJIp PI3HUX BIATIHKIB — Bif
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TEMHO-OYpOro 710 MaTOBO- YEPBOHOTO O€3 OJIUCKY.

Konip 3epHa BH3HA4YalOTh NpHU PO3CISHOMY ACHHOMY CBITJI, a TaKOX IpU
OCBITJICHHI JIAMITAMUA HAKAJTIOBAHHS a00 JIFOMIHECIICHTHUMHU, MOPIBHIOIOYH 3 OIHCOM
i€l 03HAKM B CTaHAApTaX Ha Ty YH 1HIILY KyJbTYypy, a00 3 poOOOYMMU 3pa3KaMHt Ti€ YU
1HIIOT KyJIBTYPH UM 3 €TATIOHOM.

[TPAKTUYHE 3AHATTA 4
BU3HAYEHHS MACH 1000 3BEPEH Y 1000 HACIHUH

3ABJIAHHA: 1. BuBuntu meronuky BuzHaueHHs macu 1000 3epen uum 1000
HACIHUH
2. Buznauutu macy 1000 3epen ta 1000 HaciHUH PI3HUX KYJIBTYP
3a aKTUYHOI BOJIOTOCTI Ta B IEPEPAXYHKY HA CYXY PEUOBHHY.

MATEPIAJIN TA

OBJIAIHAHHS: PosnoninbHuK, Bark j1a00OpaTOpHi, MPUCTPINA TS MiIAPAXyHKY
3epeH (HaCiHWH), JOIIKA JJI aHali3y 3pa3KiB, HIMATeN, 3pa3Ku
3epHa 1 HaCIHHSI.

JITEPATYPA: JICTY ISO 520:2015.

Busnauenns macu 1000 3epen uu 1000 nacinum 3a axmuunoi eonococmi. 3
cepenHboi NpoOM BHUJAUIAIOT, HAaBaXKy 3€pHAa YW HACIHHS, Maca SIKOi MPUOJIU3HO
nopiBHIOEe Maci 500 miT., 1 3Bakyr0Th 3 TouHICTIO 10 10 Mr. Ilicis 1poro BigOHMparoTh
11T 3epHa (HACIHHS), a 3aJMIIOK 3BaXYIOTh 3 TOYHICTIO a0 10 wmr. 3a pi3HUIIEO
MK MacOI0 HaBaXKKH 1 3QJIMINKY BU3HAYAIOTH MACy IUIUX 3epeH (HaCiHH:).

Bubpani 3 HaBaxku 1T 3epHa (HACIHHS) IMiIPAXOBYIOTh 3a JOIMIOMOTOIO
JTYWILHUKA YU BPYUHY.

Busnauenns macu 1000 3epen un 1000 HaciHUH NPOBOJATH 3a IBOMA
napajieJJbHUMU HaBaXKaMHU.

Macy 1000 3eper uu 1000 nacianH (M) y rpamax 3a ¢hakTHUHOI BOJIOTOCTI
BU3HAYAIOTh 32 (POPMYJIOLO:

Mg = M08, M

ne Mo — Maca nuiux 3epeH (HaciHHSA), T

N — KUJIBKICTh IIUIMX 3€peH (HaciHHA) B Maci Mo, mmiT.

Busnauenns macu 1000 3epen uu 1000 nacinum y nepepaxyHky Ha CyXy pedouHy.
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3 cepeaHboi MPOOM OJHOYACHO 3 BUJIUICHHSIM HaBaXOK 11 BU3HaueHHs macu 1000
3epeH a6o 1000 HaciHMH BiAOWPAIOTH Bl HABAXKW [JI1 BU3HAYECHHS BOJIOTOCTI
3epHa (Hacinns) 3rimHo 3 ['OCT 13586.5-85.
Busznauenns macu 1000 3epen uu 1000 HaciHUH aHATOTIYHE TIEPIIOMY CITOCO0Y.
Macy 1000 3epen uu 1000 nacinun (Mc) B rpaMax y mepepaxyHKy Ha CyXy
PEUYOBHHY BU3HAYAIOTh 32 (POPMYIIOO:

Mdx(100-W
Mc = 2exU007W) )
100
ne M@ — maca 1000 3epen un 1000 HaciHuH 3a (aKTUUHOI BOJIOTOCTI, T}
W — BosoricTh 3epHa (HaciHH:), %.

3a KiHIIEBUH pe3yNbTaT MPUHMAIOTh CEpeAHE apHU(PMETUUYHE JBOX PE3yJIbTaTIB
Bu3HaueHHs macu 1000 3eper um 1000 HaciHUH, SKIIO PO3OLKHICTH MK HUMHU HE
nepesuurye: 10 % — ans 3epHa (Hacinus), maca 1000 3epeH (HaciHHS) SIKOTO MEHIIE
25,0 r; 6 % — nist 3epHa (HacinHs), maca 1000 3epen (HacinHA) sikoro 25,0 r 1 OubIIe.

Y nokymeHTax mpo sKicTh 3epHa (HacigHs) macy 1000 3epen yum 1000
HACIHMH 3aMMUCyIOTh 3 TouHICTIO: 710 0,01 r — sxmro maca 1000 3epeH (HacCiHHS) MEHIIIE
10 T; 1o 0,1 T — sixmro maca 1000 3epen (aacianst) 10 r i1 Ginbire, ane He nepeutrye 100
r; 10 1 T — sxmo maca 1000 3epen (Hacinus) nepepuirye 100 .

Ilpumimxa 1. Maca HaBaXKd CLITLCHKOTOCTIONAPCHKUX KYJIBTYP JJIsl TPOBEICHHS
aHaJi3y JOpiBHIOE, T 600 — 250, rpeuka — 15, ropox — 150, ripuunsg — 2, xxuto — 15,
kBacoJig — 200, kykypyaza — 150, kywxyt — 1,5, nboH — 4, HyT — 150, oBec — 20,
nmeHunst — 25, npoco — 4,5, pinak — 2,5, puc — 15, pununa — 150, Tputukane —
20, coueBuns — 25, ynna — 100, sumiae — 25.
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[TPAKTUYHE 3AHATTA 5
BU3HAYEHHSA KUCJIOTHOCTI 3EPHA

3AB/IAHHS: 1. BuBuuTH METOMKY BU3HAUYCHHS KUCIOTHOCTI 3€pHA.
2. BuzHauuTH KUCJIOTHICTh 3€pPHA PI3HUX KYJIBTYP.

MATEPIAJIA TA

OBJIAIHAHHA: nabopatopuuit mimH, cuto Ne 08, Barm mabopartopHi,
K0J10M KOHiuHi eMHicTIO 250 cM?, GrOpeTKa, IPOMUBAIIKA, CKIIO
po3mipom 20x20 cmM, Boga MUCTUILOBAaHA, 3-TIPOICHTHHIMA
CIIUPTOBUN PO3YHMH (PeHoPTasieiHy, CIUPT €TUIOBUI
pextrdikoBaHuii, po3unH Hatpiro rigpoxcuay 0,1 Moms/om>,
3pa3Ku 3€pHA PI3HUX KYJIBTYP.

JITEPATYPA: TOCT 10844-74.

I3 cepennboi mpoOM PO3MOAUIBHUKOM abo BpyuHy BuAULAIOTH S50 T 3epHa,
OYMINIAIOTh B1JI CMITHUX JOMIIIOK 1 TIOAPIOHIOIOTH Ha JJA0OPaTOPHOMY MIIMHI 3 TaKUM
pO3paxyHKoOM, 1100 pO3MENIEHE 3epHO MOBHICTIO Npocisiocs: Kpi3b cuto Ne 08.

Po3merneHe 3epHO MEpPEHOCATh Ha CKJIO, PETENbHO MEPEMIIIyIOTh 1 GOPMYIOThH
piBHUM mapoM. [ToTiM 3BepXy HaKpHBAIOTh CKJIOM TAaKOTO K PO3MIpY i MPUTUCKYIOTH,
00 YTBOPHBCS IIap PO3MENeHOro 3epHa He Outbine 3-4 cm. Ilicms 1mporo 3HIMarOTh
BEPXHE CKJIO 1 B PI3HUX MICLAX BiAOMPAIOTH Bl HABAKKHU PO3METIEHOTO 3€PHA MACOI0
5 I KOXHa.

Bunineny HaBaXXKy pPO3MEJICHOTO 3€pHa BUCHUMNAIOTh y CyXY KOHIYHY KOJOy 1
nonusaoTh 100 cM® mucTHILOBaHOI Boau. BMicT k010K peTensHO 300BTYIOTH, 10O
3HUKIIM TPYAOYKH PO3MEJICHOTO 3epHa. YaCTHHKU 3€pHa, 10 MPWIAILIA J0 CTIHOK
KOJIOM, 3MHBAaIOTh JUCTHJIHOBAHOIO BOJIOI0 3 TPOMHUBAIKA. B ofepkaHy CyMiml
JIOJAl0Th 5 Kpameib 3-MpOLEHTHOTO po34yrHy (heHondraneiny, 300BTyIOTh 1 TUTPYIOTh
0,1 Moib/IM® PO3YMHOM HATPIKO TIAPOKCHAY [0 YTBOPEHHS SCKPABO-POKEBOIO
3a0apBiieHHS, 1110 He 3HUKaE mpoTsirom 20-30 c.

Kucnornicts (X) y rpagycax BU3HA4ar0Th 00'eMOM | MOJIB/IM® PO3UUHY HATPIIO
TIAPOKCHIY, HEOOXIHOro Uil HEWTpamizaiii KUCIOTH, 1o MicTuThes B 100 T
POAYKTY 32 (hOpMYJIOFO:

_ VX100

X = 3)

MX10
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ne V — 06'em Touno 0,1 Monb/aqM® po3urHy OCHOBH, cM> (MII);

M — mMaca HaBa)KKU PO3MEJICHOTO 3€pHa, T;

1/10 — koediuient nepepaxynky 0,1 Momab/aM® po3urHy OCHOBH Ha 1 MOIb/aM>.
[Tigpaxyaku npoBoasaTh 10 0,01°. 3a kiHIEBUI pe3ynbTaT MPUHMAIOTH CEPETHE
apudmeTnyHe Pe3yNbTaTIiB JABOX MApPANCIbHUX BH3HAYCHB, SKIO PO30LKHICTH MIK
HUMU He mnepesuirye 0,2°. 3a KOHTPOJIBHUX BH3HAUY€Hb KHCIOTHOCTI JOMYCKA€ThHCS
PO30KHICTh MK KOHTPOJIBHUM 1 MOYaTKOBUM BU3HAUYCHHSIMU He Ounbiie 0,5°.
VY IoKyMeHTax Mpo sKICTh 3epHA KUCJIOTHICTh 3aITUCYIOTh 3 TOUHICTIO 70 0,1°.

[TPAKTUYHE 3AHATTA 6
BU3HAYEHH ITVIIBYACTOCTI 3EPHA

3ABJIAHHSI: 1. BuBuntu MeTonuKy BU3HAYEHHS TUTIBUACTOCTI 3€pHA.
2. BuzHaunTy 111BYACTICTh 3€pHA TPEUYKHU, TTPOCa, BIBCA Ta PUCY

MATEPIAJIN TA

OBJIAJIHAHHA: Baru TexHiuni ¥ nadoparopHi; aymuiabHuk ['JD-1;
JIOIIIKA JJI aHaJli31B; CUTA 3 OTBOpaMu po3Mipom 1,4%20
a60 1,2x20 MM — ju1s ipoca; 2,2%20 uu 1,8%x20 mm —
JUIS pUCy; IITanelNi; MHIETH; MOPLUEIIHOBA CTyIKa 3
TOBKAYMKOM; METAJIeBa CITOYKA; 3pa3Ky 3e€pHA TPEUKH,
mpoca, BiBca 1 pucy.

JITEPATYPA: T'OCT 10843-76.

[1m1BYACTICTh € COPTOBOIO OCOOJIMBICTIO KPYIT'STHUX KYJBTYp. 3a MPOJaxy
3epHa, MPU3HAYEHOrO [UIsi BUPOOHUITBA KpPYMiB, COPTOBUMH JOKYMEHTAMHU
MIATBEPKYIOTh HAJIGKHICTh MApTii A0 IIHHOTO COPTY. 3€PHO TaKUX COPTIB Ma€
HEBEJIMKW BMICT TUTIBOK 1 IIIHHE SIPO.

JIis BU3HAYEHHS IUIIBYACTOCTI 13 CEPEAHbOI MPOOU BHUIAUISIOTH HABAXKKY
BiBCa, TIpeuku, pucy — wmacow 50 r, mpoca — wmacow 25 r. I3 HaBaxku
BUJIUISIOTH APIOHI 3€pHA, 3€pHOBY Ta CMITHY JOMIIIKUA 1 OepyTh JABI HaBaXKU
IIJTUX 3€PEH:

[} 3a MyllleHHs BpY4HY: I'peykH 1 nmpoca macoro 2,5 £ 0,01 r koxkHa; pucy 1 BiBca —

macoro 5 £ 0,01 r koxHa;

) 3a mymenHs Ha JymuibHUKY ['JID-1: pucy macoro 10 + 0,01 r xoxHa;
npoca — macoro 5 + 0,01 r koxkna. HaBaxkku 3BaxkyroTh 3 TouHicTiO 10 0,01 T.
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[TmiBKY 13 3epHA Mpoca 1 pUCy 3HIMAIOTh CHEIaJbHUM JTYHIAILHUKOM YU
BpYy4YHY; TPEUKH — 3HIMAIOTh BPYUYHY; BiBCa — BPyUHY, BHJIABIIIOBAHHSM SIpA.

3a BIAOUIEHHS TUTIBOK BpyYHY HABaXKy 3€pHa IMOMIIAIOTh Y
MOPIIETITHOBY CTYNKY 3 METaJeBOIO CITOUKO0 Ha AHi. O0epTaroun TOBKAYWK,
OOTATHYTHH METaJCBOI0 CITOYKOK, HAJABIIOIOTh Ha 3€pPHO, BUIALISIOTH
00O0JIOHKH, HE JOMYCKAIOYM PO3AABIIOBaHHS sipa. [ljisi monermeHHs BiIAIICHHS
IUTIBOK, OJIEP’KaHMM MICIs JYIIEHHS MPOIYKT MPOCIIOI0Th KPi3h CUTO 3 OTBOpPaMHU
po3Mipom: st ipoca — 1,4%20 MM uu 1,2%20 mMm; 115 pucy — 2,2%20 a6o 1,8%20
MM. 3epHa, M0 3aJHIIWIUCS HEOOTYIIEHUMH, BUIIULIIOTh BiJl OOJYIICHUX,
BMIIIYIOTh Y CTYNKY 1 MPOJOBKYIOTh JIYILIEHHS A0 MMOBHOTO 3BUILHEHHS siipa Bif
00OJIOHOK.

AHaNOTI4HO POOIISTH 3 IPYTOI0 HABAXKKOIO.
3epHO pucy, Ipoca OOJYIIyIOTh TakoX Ha jaymmibHuky [JId-1 3rigHo 3
THCTPYKII€I0 [0 LBOTO MpHJaLy. 3€pHO MOTpAIUIsi€e HAa TYMOBI BaJHMKH, IO
PYXaThCA 3 PI3HOI0 MIBHJKICTIO, OOJYIIYEThCS, a MOTIM acHipalli€lo IIiBKU
BIIIUISIIOTBCS BiA sAapa. 3€pHA, MO 3aUIIMIACA HEOOTYIEHUMHU, OOIYITyIOTh
BpYyUHY.

Opepkani B pe3ybTaTl MEXaHIYHOTO UM PYYHOTO JYHICHHS IUTIBKU
3BaXYIOTh 3 TouHIcTIO 70 0,01 1. [Toka3HWK TUTIBYACTOCTI ISl KOXKHOT HABAKKH
iApaxoByOTh 3 ToUHICTIO J10 0,01 %.

3a KIHIIEBUI pe3ysbTaT NpUMalOTh cepeiHe apupMeTHUHE 3HaYEHHS TBOX
napajieJIbHUX BU3HA4Y€Hb, KIIO pO301KHICTh MK HUMU He nepeBuiye 1,0 %.

VY nokymeHTax Mnpo sIKICTh 3€pHa IJI1BYACTICTh 3aMHUCYIOTh 3 TOUHICTHO 710 0,1

%.
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[TPAKTUYHE 3AHATTA 7
TEMA: BUSHAUYEHHS JIYCKATOCTI HACIHHSI OJIIMHUX KYJIbTYP

3ABJIAHHSA: 1. BuBuntu MeTOAMKY BHU3HAYEHHS JIYCKATOCTI HACIHHS
OJIMHUX KYJIBTYP.
2. Bu3HauuTH TyCKaTICTh HACIHHS COHSIIHUKY, COi, PULIMTHU

MATEPIAJIN TA
OBJIAJIHAHHA: Baru naGopaTopHi, MIHIETH, CKaJbIIeNi, YAk, 3pa3Ku HACIHHS
COHSIIIHUKY, PUIIMHHU Ta COi.

JIITEPATYPA: ICTY 8836:2019

JIyckaTiCTh OJIMHUX KyJbTYp BHU3HAUAIOTh JIYUIEHHSM HACiHHS BpyuHy. Jlis
IbOTO 13 CepeaHbOi MPOOM, MOMEPEIHHO OYMIIECHOI BiJ JOMIIIOK, BiIOUPAIOTh JBI
HABa)XXKM: HACiHHA COHAIIHHUKY — 10 T koXxHa, putmHU — 20 T KOKHA 1 3BAXKYIOTh 3
touHicTio 710 0,01 r. Hacinus HaBa)kku 0OJyIIyIOTh 3a TIOTIOMOTOIO MiHIeTa. BiminenHi
BiJI si7[pa TJI0/I0B1 000JIOHKU (JIyCKY) 3BaXyIOTh 3 TOUHICTIO 10 0,01 T.

Pe3ynbTaTi BU3HAYEHHS JIyCKATOCTI BUpPaXaroTh y BijcoTKax. CepemHe 3 ABOX
BU3HAYCHb TPUHUMAIOTH 3a JYCKaTICTh 3pa3ka HACiHHA. Pi3HuUIS MK mapaieabHUMH
BU3HAUYCHHSIMHU JIONTyCKaeThes He Outbie 1%.

[Ipu apOiTpakHUX BU3HAYECHHSAX  JIY3KHUCTOCTI  PO30ODKHICTH HE Mae
nepesuiryBatu 1 %.

Jlst BU3HA4YEHHS JTYCKAaTOCTI COi 3 CepeaHbO1 MpoOu HACIHHS BiZIOMOI BOJIOTOCTI
BUJIUISIIOTH JIBI HaBaKKHW Macoro 10 T KoXkHA 1 3BaXyroTh 3 TOUHICTIO 710 0,01 T.

Jnst anamzy OepyTh TUIBKM IIIJIE HACIHHS COi, 3BUIbHEHE BIJ JOMIIIOK 1
noJioBUHOK. HaciHHS 3MOYyI0Th BOJIOIO KIMHATHOi Temmeparypu mnpotarom 10 xs.
[ToTiM ckanbmeneM BiUIUISIOTH TUIOJOBY OOOJIOHKY (JIYyCKY) Bif siApa, BUCYIIYIOTH il
npotsiroM 1 rox 3a temreparypu 100-105°C, 0X0I01KyIOTh 1 3BaXKYIOTb.

Jlyckaticth y BiacoTkax (X) Ha aOCONIOTHO CyXy pPEUOBHHY ITiIpaXxOBYIOTh 3a

dbopmyoIO:
M x10000
M1x(100-W)’

4)

ne M — Maca BUCYIIEHHX TIJI0JIOBUX OOOJIOHOK, T;
M, — maca HaBa)KKH HACIHHI, T;

W — BoJioricTh HACiHHS 710 3MOYyBaHHs, %o.
3a KIHIEBHA pe3yNbTaT MPUHMAIOTh CEPEIHE 3HAYCHHS JBOX MapajieIbHUX
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BU3HA4YeHb. PO3O1KHICTh M1k NapajieIbHUMU BU3HAYEHHSIMH JIONTYCKAIOThCS HE O1JIbIIe
0,3 %. Y mokymeHTax Mmpo sIKiCTh HACIHHS JTYCKaTICTh 3aMKCYIOTh 3 TouHIcTIO 10 0,1 %.

I[TPAKTUYHE 3AHATTA 8

BU3HAYEHHSA BMICTY KPOXMAJIIO B 3EPHI

3ABJIAHHSA: 1. BuBuut METOAMKY BHU3HAYEHHS BMICTY KPOXMAaJlO B 3€pHI.
2. BuzHauuTH BMICT KPOXMAJIO B 3pa3Kax pi3HUX KYJIbTYp

MATEPIAJIN TA

OBJIAIHAHHA: Ionspumetp, nabopatopuuit mimH, cuto Ne 08, Baru
71a00paTopHi, ENeKTPUYHA TUIMTKA, OaHs BOSHA, KOJOH
emuicTio 100 cm?, niliku j1a6opaTopHi, OJMHHUK 3
CEKYH/IHOIO CTPiJIKOIO, MiNeTKM eMHicTio 5, 10, 25 oM,
namnip GpuIbTpyBaNbHUM, KKcIO0Ta comsiHa (1,124 %), nuHk
cipuanokuciuit (30,0 %), kamiii 3am30CiHEPOAUCTHI
(15,0 %), amowniii moniOaeHoBokucuit (10,0 %), Hatpiit
mommioaeHoBokucuii (15,0 %), xucnora dpocdopHo-
Bosb(ppamona (4,0 %), edip eTnaoBU, TUCTUILOBAHA
BOJIa, 3pa3KH 3€pHA PI3HUX KYJIBTYP.

JIITEPATYPA: T'OCT 10845-98.

I3 cepennpoi mpodbu Ha Po3MOALTBEHUKY a00 BpyuHy BUALIAIOTE 30-50 1 3epHa,
OYHMIIAIOTh MOTO BiJ CMITHUX JIOMIIIOK 1 IOAPIOHIOIOTH Ha
J1a00paTOPHOMY MIIMHI 3 TAKUM PO3PAXYHKOM, 1100 yce MoApiOHEHEe 36pHO MPOUIILIO 3a
npociBaHHs Kpi3b cuto Ne (8.

3 moapiOHEHOTro 3epHa MICHs PETENbHOro MepeMIllyBaHHS BIIOUPalOTh JIBI
HaBaXXKH Macoro 5 + 0,1 T Ko)KHA J71s1 BU3HAYCHHSI BMICTY KPOXMAJTIO, Ta JIBI HABAXKHU
Macoro 5,00 = 0,05 r xo)kHa 711 BU3HAYEHHS BOJIOTOCTI.

HaBaxxky mozipiOHEHOro 3epHa BUCHMAIOTh Y Cyxy MipHYy koi0y Kombpayma 3
IIMPOKOIO HiiKor0. IToTiM y aBa mpuitomu 1o 25 cm® npunmsarote 50 cM® po3umHy
cosstHOo1 kuciotu. [licns mepiioi mopiri
KHCJIOTH BMICT KOJIOM 300BTYIOTH /10 MOBHOTO 3MOYYBaHHS MPOAYKTY 1 3HUKHEHHS
TPYAOYOK.

Hacrynaumu 25 ¢cM® KHCIOTH 3MMBAKOTh YaCTHHKH PO3MENIEHOTO 3€PHA 3 CTIHOK
ik konou. [TotiM kon0y BMIIIYIOTh Y KHILIAYY BOAsHY Oanto. [Iporsrom meprmx
TPhOX XBWJIMH, HE BUWMAaIO4M KOJOM 3 OaHi, pO3MIIIYIOTh ii BMICT IMOBUILHUMH
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KOJIOBUMHU pyxamu. HeoOximHo, 1100 Boja B OaHi 3aKpuBajia BCIO HIUPOKY YaCTHUHY
K0JI0U 1 6e3mepeOiifHO KHITiIa.

UYepes 15 + 0,5 xB konOy BUitMaroTh 3 0aHi il MBUAKO JOJUBAIOTH Y HEl CTIIBKA
XOJIONHOI BOAHM, 1100 10 MITKH 3aiaumuBes 00'eM He Oinbme 10-15 cm®. BmicT xoia6u
0x0J10pKy0Th 10 20°C. Ilicas 1poro B KouOy BIMBalOTH 1 cM? 30-IPOLIEHTHOrO
PO3UMHY CIPYaHOKHCIJIOIO IIMHKY 1 MEpeMillyloTh BMICT Kojiou. IloTiM monuBaroTh
1 cm® 15-mpoueHTHOrO
PO3YHHY 3aJ1130CIHEPOJUCTOTO Kajil0 1 3HOBY MEPEMIIIYIOTh BMICT KOJIOH. 3aMiCTh
Ha3BaHMX PEAKTUBIB MOXKHA NPHIMBATH B KOOy 5 cM® 10-IPOIIEHTHOrO PO3YMHY

MOJIIOIEHOBOKHCIIOTO AMOHIIO qu 3 cM’

3

15-npoueHTHOr0  pO34YMHY
MOJTIOZICHOBOKHCIIOTO HATPIF0 4Yd S5 CcM° 4-TIPOLIEHTHOTO po3uuHy ¢ochopHo-
BOJI()PAMOBOT KUCJIOTH.

3a BHUKOpPUCTaHHS MOJIOAATIB PEKOMEHAYEThCS HE JOMYCKATH MOMaJaHHs
OpSIMUX COHSYHUX IPOMEHIB Ha MpernapaTd. SKIIo TMicias BIMBaHHS pEaKTHUBIB
YTBOPIOETHCS MMHA, TOJIUBAIOTH 1-2 Kparuli eTHUIOBOTO edipy.

[Ticnst 1pbOro po3uMH AOBOIATH AWCTHIIHOBAHOIO BOJOKO /IO MITKH, PETEILHO
NEePEMINIYIOTh 1 (PUIBTPYIOTh Yepe3 CYXHiMl CKJIaa4acTUil manepoBuil QuUIBTP y CyxXy
k0J10y. JIilfiKy mpu 1bOMY HAaKpHBAIOTh CKJIOM, III00O HE BiIOYBajIOCsS BUMAPOBYBAHHS.

[lepury mopiito  QinbTpaTy TMOBEPTAIOTH 3HOB Yy JHKYy. DimbTpaTom
HAIOBHIOIOTh TMOJSAPHU3alIHY TPyOKy 1 Bigpa3zy K poOJATh BIIJIIK 3a IIKAJIOO
MOJIIPUMETPA.

[ToTiM 3amOBHIOIOTH MOJISIPU3ALIINHY TPYOKY HOBOKO MOPIII€l0 GIIbTpaTy 1 3HOBY
IIBUJIKO 3HIMAIOTh HACTYITHUHN BIJIIK. Y ChOTO POOJISITH TPH BIIJIIKH.

Po3061kHICTE MIXK KpailHIMH pe3yibTaTaMH BIUTIKIB HE Mae nepeBuiryBatu 0,1°
mkaay. B iHmomy pasi pobasiTh J0JaTKOBI BIIIIKK HAa HOB1M mopuii QuUIbTpaTy 10 THX
mip, TOKK PO30DKHICTh MK KpailHIMH pe3ynbTaTaMu 3-X OyIb-sSKHX BIJUTIKIB HE Oy/e
nepesuinyBatd  0,1° mkanu. 3a KIHIEBUH  pe3yjbTaT MPUUMAIOTh  CEPEIHE
apudMeTUYHEe pe3ybTaTiB TPhOX BIUTIKIB, KpailH1 3HAUYCHHS SIKUX HE MEPEBUIITYIOTh
JOMYCTUMUX BIIXUJICHbD.

MacoBy nomiro (X) KpoxMajro y BiACOTKaX MO KOXHIA HaBaXKIll MOJIOTOTO 3epHa
B [IEpEepaxyHKy Ha CyXy pPE€YOBHHY IiIPaxoBYIOTh 3a (pOpMyIIoIO:

Kxax100
- 100-w °’ (5)

- 32 BUKOPUCTaHHSI MOJIIPUMETPA 3 HOPMAJIBHOIO LIKAJIO0 32 (POPMYJIOKO:

_ KXxax100
0,3468x(100—-W)
— 3a BUKOPHUCTAHHA IMOJLIPUMETPA 3 KOJIOBOIO IIKAJIOKO,

(6)

ne K — koedimient (mms mmenumi — 1,989; kykypymsu — 1,879; xurta —
1,885; stumento — 1,912; BiBca — 1,914; pucy — 1,866; mpoca —
1,818);

a — NOKA3HUK MOJIAPUMETPA B ITPagycax LIKaJM;
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W — MmacoBa A0JIAA BOJIOTH PO3MECIICHOT'O 3€PHA, %.

Koedimientn (K) pospaxoBani s JoBxkuHH Tpyoku 200 wmwMm; 3a
BUKOPHUCTaHHS TpyOku noBxuHOH 100 MM pe3ynbraT, oAep)kKaHuUi 3a (HOpMYJIOH
HEO0OX11HO 301IBIIIUTHA BABIYI.

3a KiHLIEBUN pe3yNbTaT MPUIMAIOTh CepenHe apupMETHIHE PE3yIbTaTIB JBOX
napajelibHUX BH3HAUY€Hb, SKIIO PO30DLKHICT, MK HUMU He mnepeBuirye 0,5 % 3a
nosxunu Tpyoku 200 mm 1 1,0 % 3a moBxunu TpyOku 100 mMm.

VY nokymeHTax mpo SIKICTh pe3yJIbTaT BU3HAUYEHHS BMICTY KPOXMAJIIO B 3€pHI
3aMMUCyIOTh 3 TOUHICTIO 710 0,1%.

[TPAKTUYHE 3AHATTA 9
BU3HAYEHHS BOJIOT'OCTI 3EPHA

3ABJIAHHA: 1. BuB4uT METOIMKY BU3HAYCHHS BOJIOTOCTI 3€pHA.
2. BuzHauuTH BOJIOTICTh 3€pHA PI3HUX 3pPa3KiB 36PHOBUX

KYJIBbTYP

MATEPIAJIN TA

OBJIAIHAHHA: cymmnena mada CEII-3M, oxonomkyBay AYO,
7a00paTOPHUIM MIIMH, €JIEKTPOBOJIOTOMIp, Baru JabOpaTOpHI,
po3cioBau  JJAOOpATOPHUM, TOAPIOHIOBAY CTPUXKHIB PYA3H,
PTYTHHUI KOHTaKTHUM TEPMOMETP, OaHkuM MicTkicTio 1000 cm?,
cuta Ne 1 1 Ne 08, cuto 3 KpyriauMu OoTBOpamMu JiameTpoMm 5,0
MM, OIOKCH MeTaJieBl, OIOKCH CIT4acTi, EKCHUKAaTOp, COBOK,
TOAMHHHUK CUTHAIBHUN, CEKYHJIOMIp, LWL, Ba3eJiH, XJOPUCTUN
Kalnii 4u comsHa kwucnora (1,84 r/cM?), 3pasku 3epHa pisHUX

KYJIBTYP.
JITEPATYPA: ICTY I'OCT 29144:2009

JIns BU3HAUEHHSI BOJIOTOCTI 13 cepeHboi nmpodu Bigouparotsh 300 + 10 1 3epHa
1 MOMIIIAIOTh Yy TEePMETHUYHUN TMOCyA. Y BUAUIEHOMY 3€pHI BU3HAYAIOTh BOJIOTICTh
Ha EJEKTPOBOJIOTOMIpaxX Ui TOro, o0 BUOpaTH BapiaHT METOAY BHU3HAYEHHS
BOJIOTOCTI 1 BCTAaHOBHUTH 4Yac TiacymryBaHHs. [ 3epHa 3 Bosorictio m0 17 %
BU3HAYCHHS BOJIOTOCTI MPOBOJATH 0€3 MOMEPEAHBOrO MiACYUIyBaHHS. 3a BOJOTOCTI
3epHa TnoHan 17 % BU3HAUEHHS BOJIOTOCTI MPOBOJAATH MICNS TMONEPEAHBOIO
niacyuryBaHHs 10 Bosorocti 9-17 %. Jlnga 3epHa BiBca 1 KYKYpyI3W MOMEpPETHE
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M1JCYIITyBaHHS MMPOBOJSATH 3a BOJIOrocTi moHan 15,5 %.

Busnauenns 6onococmi 3 nonepeouim niocywiysamHuam 3epHa. Y CyXui i
3Ba)KEHUH ciTyacTuii Orokc BMIlTyt0Th 20 T 3epHa. BIOKC 3aKpHBarOTh 1 3BaXKYIOTb.

[lepen mincymryBaHHAM 3€pHa CYIIWIbHY Mady HarpiBaroTh A0 TEMIIEpATypu
110°C. brookcu 3 HaBaXKaMW 3€pHA CTaBsATh HA CTUI CYMIWIBHOI mmadwu, o
obepraeThcs, 1 cymars 3a temneparypu 105°C, mjigs 4oro KOHTAaKTHUM TEPMOMETP
ycTaHoBIIOI0Th Ha 105°C. TpuBaiicTh miACYITyBaHHS HaBa)XOK 3€pHA 3aJIC)KUTh Bij
KYJIBTYpH 1 BOJIOTOCTI (TabuI1. 3).

Tabmus 3
TpuBamicTh MiACYIIYBaHHS 3€pHA 3aJI€KHO BiJl KyJbTYPH i BOJIOTOCTI

TpusanicTsb
MiJCYITyBaHHS, XB,
Hasa kynpTypu 3a BOJIOrOCTI 3epHa, %

5o 25 25-35 | Ilonmang 35

[Tmenutisi, SYMiHb, )KUTO, OBEC, IIPOCO, COPTO,

rpeyka, puc 7 12 30
Kykypym3a, KBacosisi, FOpox, HyT 15 25 40
Yuna, BUKa, COUCBUIIS 15 25 | 25

[Ticns momepenHbOTO MiACYITyBaHHS OFOKCH 3 36pHOM BHMMAIOThH 3 CYIIMIIBHOT
madu ¥ OXOJOIKYIOTh 3a JO0MOMOror oxonomxkyBadya AYO mpotsrom 5 XB.
[lizcymeHy, OXOJIOJKEHY 1 3BaK€HY HaBaXXKy 3€pHA 3 CITYACTUX OIOKCIB
MEePEHOCATh y Ja0OpaTOPHUM MIIMH 1 MOJPIOHIOIOTH: 3€PHO MIICHHUIII, XKHUTA, PHUCY,
IpEYKH, Mpoca, COpro, KyKypyA3u, TOPoXy, KBacoJi, COUEBHUIIi, BUKH, YMHH 1 HYTY 30 C;
3€pHO sSUMEHIO, BiBca, jronuHy — 60 c. B moapiGHeHOMY MPOAYKTI YaCTUHOK
po3mipom 10 0,8 mm mae 6yt He MeHIe 50 %, po3mipom 1 MM — He Oinbie 5 %.

KoHTakTHHIT TepMOMETp BIIKIIOYAIOTh, a CYMWIbHY Imady po3irpiBarOTh 10
temneparypu 140°C.

3 ekcukatopa OepyThb JBa YHMCTUX CYXHUX METaJIeBUX OIOKCH 1 3BaXYIOTh iX 3
touHicTiO 710 0,01 r. [ToapiOHEHE 3epHO BiJipasy MEPEHOCATH Y JIBa METAJICBUX OIOKCH 1
Macy KOXHOI HaBa)KKU AOBOJATH 110 5,00 T, micisi 4oro 3Ba)ke€HI OIOKCH 3 3€pHOM
3aKpUBAIOTh KPHUIIKAMH 1 MOMIIIAIOTh B €KCUKATOP.

KonTtakTHHiT TepMoMeTp mepeMuKkaloTh Ha Ttemmepatypy 130°C i y mady
MIBUIKO KJIAAyTh OIOKCHM 3 HaBaXKaMW TMOJPIOHEHOTO 3€pHa 1 KPUIKAMH 3HU3Y
orokciB. [loapibHeHe 3epHO BCIX KYJIbTYp, OKpPIM KyKYPYA3H, BUCYLIYIOTH MPOTSITOM
40 xB, a KYKypya3y B 3epHiI — poTarom 60 XB, CTPHXKHI KyKypya3u — npoTsrom 40
XB 3 MOMEHTY BCTaHOBJIEHHs TemnepaTtypu 130°C.

[licns BucymryBaHHS OFOKCH 3 TMOJAPIOHEHUM 3€pHOM BHIMalOTh 3 madwu,
3aKpHUBAIOTh KPUILIKAMHU 1 MEPEHOCATh B €KCUKATOp, MpuOin3Ho Ha 20 XB, ajne He
Outplie 2 TOA. O TOBHOTO OXOJIOMKEHHS. OXO0nomKeHl OI0KCH 3 MOAPIOHEHUM
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3epHOM 3BXKYIOTH 3 TOUHICTIO 710 0,01 T 1 KIaAyTh B €KCHKATOP 10 KiHIIA PO3PaXyHKIB.

Busnauenns  6onococmi  6e3  nonepednvoco  niocyuiyéamHs — 3epHa. I3
MiTOTOBJIGHOTO IS BHW3HAYEHHS BOJIOTOCTI 3€pHA BUIUIIOTH HaBaxKy 20 T i1
NOAPIOHIOOTH 1i 3TiTHO 3 BHMOTAaMH, BKAa3aHMMHU B TIEPIIOMY BapiaHTi METOMY.
BupinienHs HaBaXOK 1 iX 3HEBOJAHECHHSI MPOBOMSTH AHAIOTIYHO TMEPIIOMY BapiaHTy
METOTY.

Busnauenus eonococmi xkykypyosu 6 xadanax. OKpeMoO BU3HAYaIOTh BOJIOTICTh
3epHa 1 cTpmxkHsA. CepenHio MpoOy KyKypyasu B kadanax (10 kawaHiB) JyIIaTh,
3€pHO PETENHHO MEPEMINIYIOTh 1 BIIOMPAOTh HABAXKy 3epHa Macoro 50 r. 3ajexHo
BiJl BOJIOTOCTI (BU3HAYEHOI €JIEKTPOBOJIOTOMIPOM) BH3HAYaIOTh BMICT BOJIOTH B 3€pHI
KOPHUCTYIOUHUCH TIEPIITUM YH JIPYTHM BapiaHTOM JTAHOTO METOJTY.

BororicTe CTpmKHIB KyKypy/J3W BHU3HA4YalOTh 32 TPhOMA 3 JIECSATU CTPUIKHSIMU
(BiiOpaHi yepe3 KoxeH TpeTiif). IX 1moapiOHIOIOTH Ha 1a60paTOPHOMY O IPiOHIOBaYI
JCK. IlonpiOHena maca nmoBuHHa MaTu He MeHIne 40 % 4YacTUHOK JIlaMETPOM MEHIIIE
5,0 MM.

3a BiacyTHOCTI JabopaTopHoro noapidHioBavya JJCK cTpmkHi KyKypya3u 3 000X
OOKIB 00pi3ar0Th MO 2 CM; 3 YaCTHHM, IO 3aJUIIIIACA, BIAPI3AIOTh TPH IIMATKU: 3
CepeHbOI YaCTHHU 1 3 KIHIIIB, PO3PI3al0Th iX Ha APiOHI YACTKH 1 aHATI3YIOTb.

Buninenns HaBaXOK MOAPIOHEHUX CTPIIKHIB 1 1X BHUCYIIYBaHHS TPOBOASATH TaK,
SIK 1 3epHa KYKYpYI3H.

Bomoricte  3epHa um cTpuKHIB  KyKypyasu (X) 0e€3 momepeaHboro
MiCYIIyBaHHS Y BiJICOTKaX BU3HAYAIOTh 32 (POPMYIIOIO:

X=20 (1’1’11 — 1’1’12), (7)

JIe m; — Maca HaBaKKU PO3MEJICHOTO 3€pHa YU CTPIIKHIB IO BUCYIIYBaHHS, T;
m; — Maca HaBaXKA  PO3MEICHOr0  3€pHAa YU CTPWXKHIB  MICHA
BUCYIITyBaHHS, T.
Pe3ynbTaT nigpaxyHKiB 3aUCYIOTh 3 TOUHICTIO 10 0,01 %.

Bonoricts 3epHa 3 momepeaHiMm miAcymryBaHHAM (X;) y BIJCOTKax BU3HAYarOTh 3a
dbopmyIotO:
X1=100—m1><m2, (8)

JIe M; — Maca HaBaXKH IIJIOTO 3€pHA JI0 MOMEPETHHOrO MiACYITyBaHHS, T; My—Maca
HABKKH IJION0 3epHA ITiCIIsI IIONEPETHBOTO TTiICYIITYBAHHSI, T.
[IpomixkHi po3paxyHku 3a (opmyrnor mpoBoasate g0 0,0001, a pesynabrar
3anucyroTh 10 0,01 %.
Bonoricte  ctpmwkHiB  Kykypya3u (Xz) y BIACOTKax BH3HAYalOTh 34
CIIBBITHOIICHHSIM MacH 3€pHa 1 CTPKHS Ta 1X BOJIOTOCTI 3a (HOPMYIIOI0
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mixwl+m2xXw?2
X = )
100

JIe M| — 4YacTKa 3epHa B KauaHi KyKypya3u, %o;

wl — BOJIOTICTh 3epHa KYKYpya3H, %;
m;— YacTKa CTPWKHIB B KayaHi KyKypya3u, %o;
W2 — BOJIOTICTh CTPYIKHIB KYKYpya3u, %.

3a KiHIEBUH pe3yiabTaT BU3HAYCHHS BOJIOTOCTI 3€pHA MPUHMAIOTHh CEPEIHE
apupMeTUYHEe pe3yJbTaTiB JABOX MapalielbHUX BH3HaueHb. JlomycTuma po301KHICTH
JIBOX TMapayielbHUX BHU3HaueHb He Mae nepesuinyBatu 0,2 %. [lpu mepeBumieHHi
i€l po301KHOCTI aHAi3 TTOBTOPIOIOTh.

3a KOHTPOJBHUX BU3HAYEHBb BOJIOTOCTI pO301KHICTH HE Mae nepeBuiryBatu: 0,5
% — 3a aHami3y MpoOU 3epHA 3ePHOBUX KYIBTYp (KpiM Kykypyma3u B 3epHi); 0,7 % —
JUIS KYKYpyI3u B 3€pHi 1 3epHa 0000BUX KyIbTyp; 0,8 % — A CTPHKHIB KYKYPY/I3H.

VY nokyMeHTax Mpo SIKiCTh 3epHa BOJIOTICTh 3aMHCYIOTh 3 TOUHICTIO 110 0,1 %.

[TPAKTUYHE 3AHATTA 10

BU3HAYEHHSI EHEPI'II ITIPOPOCTAHHS 1 3JIATHOCTI JIO
IHPOPOCTAHHSA 3EPHA
3ABJIAHHSA: 1. BuB4nuTH METOAMKY BU3HAYEHHS €HEPrii MPOPOCTaHHS 1 3/1aTHOCTI
JI0 TIPOPOCTAHHS 3€pHA.
2. BuzHauuTH €HEeprito NpOPOCTAHHS 1 3AATHOCTI IO MPOPOCTAHHS
3epHa MIIEHUIIl, )KUTa, SYMEHIO

MATEPIAJIN TA

OBJIAIHAHHA : JliunneHuk, mmareni, Bard J1abOpaTopHi, IITATUB JJAOOPATOPHUA,
miiika ckistHa giametpoM 100 MM, Kynbka CKIIsiHAa a0o0 CKIISTHKA
nanuyka, vamku Ilerpi, mamip hinbTpyBanpHui, 3atuckadi, 0,03-
NPIIEHTHUI PO3YMH XJIOPHOTO BallHA, 3pa3KH 3epHa MIIECHUII],
KUTA 1 TYMEHIO.

JITEPATYPA: TOCT 10968-88

I3 cepennboi mpoOu BUALIAIOTE: 50 + 1 T 3epHA — AJI1 KPYMHOHACIHHUX KYJIBTYP
(mmreHwmIl, XKUTa, STYMEHIO, BiBca 1 T. 1.) um 30 = 1 r 3epHa — U1 APIOHOHACIHHUX
KyJnbTyp (IIpoco, copro i T.i.). 3 BUAUIEHOTO 3epHa BiAOWparoTh nBI mpodw mo 500
IIJTUX 3€PEH, 10 HE BIAHOCSTHCS O CMITHUX YU 3€PHOBUX JIOMIIIIOK.

AHasi3 NnpoBOJATh, 3a KiMHaTHOI Temreparypu moBiTps (18-22°C). Koxny mnpoOy
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BMIIIIYIOTh y BCTAHOBJIEHY B TpuUMaul CKJIsSHY Jiiiky miamerpom 100 mm. Ha kinenp
JIKY HaJI1BalOTh KOPOTKY TYMOBY TPYOKy 13 3aThckayeM. B OTBip JiliKu BMIIIYIOTh
3ITHYTY CKJISIHY MaIW4yKy a0o0 CKISHY KYJbKy, 1100 3epHAa HE BUIAAAIH.

Jlitiky 3 3epHOM HaMOBHIOIOTH BOJIOIO KIMHATHOI TEMIIEpaTypu Tak, 100
piBensb ii OyB Ha 1,5-2,0 cwm BuiIe BiJ MOBEPXHI 3epHA. 3€pHA MAIOTh OCICTH, AKIIIO Hi,
TO HEOOX1THO TX MEePEeMIIIATH CKIISTHOIO MaTUYKOIO.

3a temmeparypu TOBITpsS B Jaboparopii Buiie 22°C 3epHo 3anuBaioTh 0,03-
MPOLIEHTHUM PO3UYMHOM XJIOPHOTO BarHa.

Yepe3 4 roauHu 3aTUCKA4 BIJAKPUBAIOTH 1 37MBAIOTh 3 JIHKK BOAY YW PO3YHH
XJIODHOTO BamHa. 3€pHO, 10 OyJI0 3aMOUYEHE B XJIOPHOMY BallHi, IPOMHUBAIOTh BOJIOIO
3-4 pazu.

[Ticns 3nmuBaHHS BOomM 3epHO Ha 16-18 TOJ 3aMMIIalOTh y JIHIN 3 BIIKPUTUM
3aTuckaueM. Illo0 3epHo He miAcuxano, MKy HakKpuBaroTh damikor Ilerpi 3
BOJIOTUM (UIBTPYBAJILHUM NANepoM 3 BHYTPIINIHBOTO OOKY YaIlKH.

Uepes 16-18 roaunH 3aTuckad 3aKpUBarOTh, a 36PHO Yy JIINII 3aJMBAaIOTh BOJIOO Ha
4 rogunau. Ilicns mporo 3aTWCKay BIAKPUBAIOTH, BOJY 3JIUBAIOTh, a JIUKY 3 3€pHOM
HaKpHUBarOTh yamikoro [lerpi 3 Bojorum (QuUIbTpyBaJIbHUM MAarepoM 3 BHYTPIIIHBOTO
OOKy YalllKy 1 3aJHIIal0Th Ha 22-24 ro.

Uepes 48 roauH micis MOYATKy aHaJi3y 3aTHCKad 3aKpUBAIOTh, 3€PHO B JIIHII
3aJIMBAIOTh BOJIOIO 1 00EPEKHO MEPEMINIYIOTh CKIISIHOIO naianukoro. [loTiM 3atnckay
BIJIKpMBAIOTh, BOJY 3JIMBAlOTh, a 3€PHO 3AJMINAOTH Y JHMI Mia Jamkow [lerpi 3
BOJIOTUM (DUIBTPYBaJILHUM TIAIEpOM JI0 KIiHIIS MPOpPOIyBaHHsS, TOOTO Ha 24 roa. (3a
BU3HAUEHHS €HEeprii MnpopocTaHHsA). SIKIIO 3epHO MiJCHXa€, HOro 3BOJIOKYIOTH,
3aMOBHIOIOYH JIIMKY BOJOI0 NPU BIAKPUTOMY 3aTucKayi. OJHOYACHO 3BOJIOXKYIOTH 1
binpTpyBanpHM marip. [1ig yac Bu3HaYeHHS €Heprii MpopoCTaHHs 3epHO 4Yepe3 72 To/.
TTICJIS TIOYATKY aHaJli3y BHCHMAIOTh 3 JIWKKA Ha JIA0OpATOPHUHM CTiN 1 MiIPaxoBYIOTh
KUIBKICTh HEMPOPOCIHX 3epeH. Jlo HempopoCInX 3epeH BITHOCITh 3epHa 03 MapOCTKIB
a00 KOpIHIIIB.

[lin yac BU3HAYEHHS EHEPrii MNPOPOCTaHHS 1 OJHOYACHO 3JATHOCTI JI0
IPOPOCTAaHHS MIJPAXOBYIOTh 3€pHA, II0 HE MPOpOCIu 3a 72 TOAUHH, SIKI 3HOBY
NOMIIIAIOTH Y JIIHKY, 3aJIUBAIOTh BOJOIO MPH BIIKPUTOMY 3aTHUCKayl i 3aJHIIAIOTH 1€
Ha 48 ronuH i yamkoro [lerpi 3 Bomorum GiibTpyBadbHUM MANEpoM.

Yepes 120 rogus miciis MOYaTKy aHaNi3y MiPaxoBYIOTh KUIBKICTh HEMPOPOCIUX
3epeH JJIs1 BU3HAYEHHS 3[aTHOCTI JJ0 TPOPOCTAHHS.

[lim yac BuU3HAUEHHS TUIBKK 3JaTHOCTI JO TMPOPOCTAHHS  KIJIBKICTh
HEMPOPOCIUX 3€peH MiAPaxoBYIOTh OAUH pa3 uepe3 120 roz. miciis MoYaTKy aHami3y.

Eneprito mpopocranHs 3epHa KokHOI mpobu (X) y BIJICOTKaxX MiApaxoBYHOTh

3a (hopMyJIOFO:

500—n
500

x 100 (10)
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JIe N — KUIbKICTh HEMPOPOCIHMX 3€peH 3a 72 TOAMH, LIT.

31aTHICTh 70 MPOPOCTAHHS 3epHa KOXHOI mpobu (X;) y BIICOTKAaX
1IpaxoBYIOTh 3a (HOPMYJIOHO:

x1 =22 %100 (11)
500

n; — KUIbKICTb 3€peH Herpopocaux 3a 120 roaux, 1mir.

Eneprito mpopocTaHHs 1 30aTHICTH 10 MPOPOCTAHHS 3€pHA KOXKHOI MpoOu
nigpaxoBytoTh 10 0,1 %. 3a KiHIEBUI pe3yabTaT NMPUHMAIOTh CEpeaHE apudMeTHIHe
JIBOX BU3HAYEHb, SKIIO PO3OLKHICTH MK HUMHU HE mepeBuulye: 5 % — 3a cepeaHboi
apudmernunoi BemmunHu 90 % 1 Outbmie; 7 % — 3a cepeaHbOi apuMETHUHOL
BennuuHu MeHie 90 %. 46

Y JOKyMeHTaXx mpo SKICTh €HEpriro MPOPOCTaHHS 1 3AaTHICTh JI0
IPOPOCTAHHS 3€pHA 3AMKCYIOTh 3 TOYHICTIO JI0 LIJIOTO YKCIIa.

[TPAKTUYHE 3AHATTA 11

BU3HAYEHHSA CKJIOBUJHOCTI 3BEPHA

3ABJIAHHSI: 1. BuBuntu MeToauKy BU3HaYEHHSI CKJIOBHIHOCTI 3€pHA.
2. BuzHaunTH CKJIOBH/IHICTH 3€pHA MIIIEHUII 1 pUCY.

MATEPIAJIN,
OBJIATHAHHA,

JNOKYMEHTU: Hiadanockorn, msymmuibauk ['JID-1, mumneauk J[C3-2c,
Baru J1abopaTopHi, IIMaTeN, J1e30 OPUTBH, 3pa3Ku 3epHa
MIIIEHULIl W PUCY PI3HUX COPTIB.

JITEPATYPA: T'OCT 10987-76.

I3 cepennboi mpoOu 3epHa NIIEHUIl OepyTh HaBaxKy Macow 50 £+ 1 r,
OYMINAIOTH ii BiJ CMITHUX 1 36pHOBUX JOMIIIIOK. 32 BOJIOTOCTI 3epHa moHas 17 % ioro
MIJCYIIYIOTh 3a TemriepaTypu He Buie S0°C.

[3 ouniieHOTO 3epHA PUCY BUAUISIOTH ABlI HABAXKKH IUIMX 3epeH Macoro 10 r 1
o0ymyroTh Ha TymmiabHUKY ['JID-1 abo Bpyuny.

3a MOBHOTO aHAJII3y CepeIHbOI MPOOU CKIOBHIHICTh 3€pPHA MIIIEHUI]I BA3ZHAYAIOTh
MiCTsl aHaN3y Ha 3aCMIYEHICTh, a CKJIOBUIHICTh 3€pHAa PHUCY — IICIsA aHam3y Ha
IJTIBYACTICTh Y HaBaxkIll Macorw Osu3bko 10 r, BiaiOpaHoi miciisl IyIEHHS PUCY.

3a MpoBEACHHS JIOCIHIKEHb BU3HAYAIOTh 3arajibHy CKJIOBHUHICTb, MiJ] SIKOIO
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PO3YMIIOTh CyMY MOBHICTIO CKJIOBUJHUX 1 MOJOBHHH KIIBKOCTI YACTKOBO CKJIOBUIHHUX
3€peH.

Busnauenns cxnosuonocmi 3 euxopucmamnam Oiaganockony. Ha xacety
niahaHOCKONa BHCHIIAIOTh HABAXKKY 3€pHA TMIICHHIN a00 OOJYIIEHOTO pHCY 1
KOJIOBUMH PYyXaMH JIOCSTarOTh 3amoBHEHHs Bcix 100 3armmbieHh pemnTKe UTAMU
3epHaMH, 110 OJHOMY B KOKHiM KoMipiil. [TOTIM 3CHIIalOTh 3aJIUIIKH 3€pHA 3 PEUIITKH
1 KaceTy BCTaBJIAIOTH Yy IIUIMHY KoOpIlyca NOpwiaay. BMuKaroTh JKepesno cBiTia 1
KaceTy BCTAHOBJIOIOTh TAKUM YHMHOM, 1100 OYJI0 BUIHO MIEPIIHiA psit 3epHA. JIIUnIpHHK
HACTPOIOIOTH TaK, MO0 HA BepXHbOMY Tab0 Oymu mudpu 00, a Ha HUKHBOMY — 50.

[Ticns mpOTO MiAPAXOBYIOTh KUIBKICTh OBHICTIO CKJIOBUIHUX 1 OOPOITHUCTHX
3epeH. [lpu 1bOMYy 110 TIOBHICTIO CKJIOBHJHHUX BITHOCSTH 3€pHA, IO MOBHICTIO
IPOCBIUYIOTHCS. 3€pHa, 10 YACTKOBO MPOCBIUYIOTHCS YA YaCTKOBO HE MPOCBIUYIOTHCH,
BIZTHOCSATH JIO YaCTKOBO CKJIOBHIHMX 3€pPEH 1 X HE IMiIPaxOBYIOTh.

[ToBOopoTOM pydYkH 3a TOJAWHHUKOBOIO CTPIJIKOIO BIIKIAJAIOTh HA JIYUIBHHUKY

YHCIIO0 TOBHICTIO CKJIOBUTHUX 3€PEH, a IOBOPOTOM PYUYKH MPOTH TOAUHHUKOBOI CTPIIKH
— 4YHCII0 OOPOIIHUCTUX 3EPEH.
[Micna ornmsgy mepmioro psity 3€pHa, KaceTy MepeMilllaloTh Tak, 00 y TMojie 30py
NOTpanuB JAPYTHA psig 3epeH. AHaNI3yIOTh IPYTHM P 1 pe3ynbTaTd MigpaxyHKy
MOBHICTIO CKJIOBHJIHUX 1 OOpPOIIHUCTHX 3€pEH BIAKIAAAlOTh Ha JIYMIBHHUKY 1 T. .
[Ticast orysimy OCTaHHBOTO JECSITOTO PsIIy HAa HIDKHHOMY TabJO JIIYMIBHUKA OYAyTh
BIJICOTKM 3arajbHOi CKJIOBHJIHOCTI, & Ha BEPXHHOMY Ta0JI0 — KUIBKICTh TOBHICTIO
CKJIOBUTHHX 3€PEH y BiJICOTKAX.

Busnauenns cxnosuoHocmi 3a pezyiomamamu 02120y 3pizy  3epHa. I3
HiArOTOBJICHOI AJI aHali3y HABaXXKW 3€pHA MILEHUI 4u OOJYIIEHOro pucy OepyTb
6e3 BubOopy 100 mimmx 3epeH 1 po3pi3yloTh iX yMNOMepeK MOCEPEaUHI.

3pi3 KOKHOI 3€pHHUHU OIIAJAIOThH 1 BIAMOBIIHO JO XapakTepy 3pi3y BITHOCATH
70 OJHI€T 3 TPHOX TPYM: CKIOBUIHOI, OOPOIIHUCTOI, YACTKOBO CKJIOBHJIHOT, 3T1THO 3
TAKOK0  XapPaKTEPUCTHKOK: CKJIOBHUAHE 3€pHO — 3 TIOBHICTIO  CKIIOBHJIHUM
SH/IOCTIEPMOM, YaCTKOBO CKJIOBHUIHE 3€PHO — 3 YACTKOBO OOPOIIHMCTUM YU YaCTKOBO
CKJIOBHJTHUM €HJIOCTIEPMOM.

3aranbHy CKJIOBHAHICTH 3epHa (3C) y BIICOTKaxX MipaxOBYIOTh 3a
dbopmyoro:

3¢ =Tc+ ., (12)

ne Ilc — KUTbKICTh MOBHICTIO CKJIOBUJIHUX 3€PEH, IIIT.
Yc — KUTBKICTh YaCTKOBO CKJIOBHJIHHMX 3€pEH, IIIT.

3aranbHy CKJIOBUAHICTH MiApaxoByOTh 10 0,1 %.
3a KIHIIEBUI pe3yabTaT MPUHUMAIOTh CEPENHE apu(PMETHUHE BOX BU3HAUYECHB,
SIKITIO PO30DKHICTH MK HUMH HE TIepeBUIIIyeE 5 %.



VY nokyMeHTax Mpo SKiCTh 3epHa 3arajibHy CKJIOBHIHICTH 3alUCYIOTh
3 TOYHICTIO JI0 LIIJIOTO YKCIIa 1 BKa3yl0Th, IKUM METO/IOM 11 BU3HAYAIIH.

[TPAKTUYHE 3AHATTA 12
BU3HAYEHHS TUITIOBOI'O CKJUIALY 3EPHA

3ABJIAHHA: 1. BuBunTH METOIMKY BU3HAYEHHSI TUTIOBOTO CKJIaly 3€pHa

2. BuzHaunTy TUTIYM 1 TATUIN 3pa3KiB 3epHA MIIICHUIT, BiBca, TOPOXY, Mpoca

MATEPIAJIN,

OBJIAJIHAHHS : Baru nabopaTopHi, €1eKTPOIUIMTKA, JYNH, CKISHKH, TOJUHHUK, 1-2-

NPOLIEHTHUHN PO3YUH JABOXPOMOBO KUCJIOTO Kalito, S-POUEHTHUM
PO3YMH HATPIIO OKCHUY, 3pa3Ku 3epHa MIIEHUII, BiBCa, TOPOXY Ta
npoca.

JITEPATYPA: TOCT 10940-64.

TunoBuil ckiaj 3epHa BU3HAYAIOTH MICHS OYMIIEHHS BiJ CMITHUX 13€pHOBUX
JTOMIIIIOK.

Buznauenns munogoeo cknady nuwenuyi. TUIOBUM CKJIaJl MIIIEHUII BU3HAYAIOTh
3a JaHUMU Mpo 11 Gopmy, BHJ Ta KOJip 3epHa. [l BU3HAUECHHS THUIIOBOTO CKJIATy
po30MparoTh BpyuHy HaBaxky 20 T 3epHa.

3epHO MIIEHHUIII 3aJIeKHO BiJl OOTAHIYHOTO BHY, 010JI0TTYHOI POPMH i KOJIBOPY
srigao 3 'OCT 9353-90 noxinsgrors Ha 7 TummB (TadII. 4).

Biomini o3naxu munie meepooi ma m'axoi nuenuyi. BepxHid, IPOTUIICKHU 10
3apojika KiHEllb 3€pHa M SKOi MIIEHWIl BKPUTUH BOJOCKamMH (OIMyIICHUH), IO
YTBOPIOIOTh OOpiAKYy. Y 3epeH TBep[oi IMIIEHMIN 1ii 30BCIM Hemae abo BOHa
Majopo3BUHEHA (0e3 JIyIi He BUJIHO). 3epHOM M'SIKOi MIIEHUIl — KOPOTKE, OKPYTIIE;
TBEPAOi — TMOJOBKEHE KyTacTo-pebpucte. Komip 3epHa M'skoi TIICHHIN Mae pi3HI
BIJTIHKH, TBEP/IOT MEPEBAXKHO B1JI TEMHO- JIO CBITJIO STHTAPHOTO.

3epHO M'AKOi YEpBOHO3EPHOI TIICHUIIl BIAPI3HIAETHCA BiJ OLI03epHOI 32
KOJIbOpPOM. SKIIO pi3HHUII B KOJIBOP1 HEBUPA3Ha, Takl 3epHa CIeliaibHO 00pOOIISIOTh.

OcHOBHMM CIIOCOOOM € 00poOKa 3epHa S-MPOIEHTHUNW PO3YMHOM HATPIIO
okcuay (5 r Hatpito okcuay Ha 100 mi Bomum). s 1bOro Bce 3€pHO 3 HEBUPA3ZHUM
KOJILOPOM MiIPaXOBYIOTh, MOTIM 3€pHA MOMILIAIOTH Y CKIIIHUNA MOCYJ 1 3aMOYYIOTh iX
po3unHOM Hatpito okcumy. Uepe3 15 xB. Oimo3epHa mieHUIT HaOyBa€ BHPA3HOTO
CBITJIO-KPEMOBOTO, & YEPBOHO3EPHA — YEPBOHO-OYpOT0 3a0apBICHHS.

Taomung 4
Tunu nmresurt
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BwmicT 3epHa nieHun iHImmx
3arasibHa . .
Tunu ) TUIIB, %, He OlIbIIe
CKJIOBUHICTh
yChOTO y T.4.
[. Msika yepBOHa sipa TBEPA03€pPHA He menme 40 10 5- TBepaoi1
[I. Msika yepBOHa o3UMa He menme 40 10 5- TBepao1
TBEpJ03EpPHA
[11. Msixa 6ina sipa TBepao3epHa He menme 40 10 He
BPaXOBYEThCS
[V. Mska 6i1a o3uMa TBepao3epHa | He oOMexyeThes 10 He
BPaXOBYEThCS
V. TBepna sipa Mesnie 40 10 10 - 617101
V1. Teepna ozuma Memnme 40 10 5 - 6umo1
VII. HeknacudikoBanuit X X X

ko HemMae MOXIMBOCTI OOpOOMTH 3€pHAa PO3UYMHOM HATPIKO OKCHUIY,
BIIJIJTUTH Y€PBOHO3EPHY IMIIICHUITIO Bl O17103€pHOT MOKHA Tichs Kin’saTiHHg 20 1 3epHa
npotsirom 20 xB. BHacmigok 1i€i oOpoOku Oijo3epHa TNIIEHUI cTae OUIo0, a
4yepBOHO3epHa Oypie. Bunineni 3epHa M'sIk01 yu TBEpI01, YEPBOHOZEPHOI UM 017103€pHOI
MIIEHUII 3BaXKYIOTh, @ IX BMICT BUPaXaIOTh Y BIICOTKaX 70 B3ATOi HaBaxXKu (20 r).

3a 00poOKHM 3epHAa PO3YMHOM HATPIIO OKCHAY a00 KHUIUITYOH BOJOKO BMICT
KPaCHO3EpHOI 4H 017103epHO1 MIIEHUI Y BiICOTKaX BHU3HAYAIOTh TAKHM YHHOM.

Hanpuknan: i3 HaBakku 20 T 4epBOHO3EPHOI MIIEHUIN BUAieHO 17 3epeH
01103epHoi nenutl, Macoro 0,58 r i 10 3epeH 3 HeBUpa3HUM 3a0apBIICHHSIM, MacoOlO
0,31 1. Ilicngs oOpoOKM S-TIPOLIEHTHUM PO3YMHOM HATPIIO OKCUAY Y KUIUITYOIO
BOJIOIO JIECSATH 3€PEH 3 HEBHPA3HUM 3a0apBICHHSAM 7 3 HUX OTPUMAJIH CBITJIO-KPEMOBE
3a0apBJIeHHS, 1HI 3 — YepBOHO-OYpE.

Maca 7 3epen Oino3epHoi nienuti (X) Oyae 10piBHIOBATH:

X=031%x7:10=022r (13)

3araibpHa Maca 01103epHO1 mieHuIl (M) TOpiBHIOE:
0,58 + 0,22 =0,80, (14)

o y BijicoTkax (My,) CTAHOBUTB:

0,80 x 100 : 20 =4 %. (15)
VYcTaHoBNEeHI Taki HOPMHU PO3ODKHOCTI MiJ Yac KOHTPOJBHHUX 1 apOITpaskHUX
anami3iB: 2,0 % — 3a BMICTY B MIIIEHUII OCHOBHOTO THITy 10 10 % JOMIMIKKA MIIEHUIT
iHmux tumiB; 3,0 % — 3a Bmicty nmoHaa 10 mo 15 % AOMIMIKY MIIEHUIT 1HIIUX THITIB;
5,0 % — 3a BmicTy Ounbie 15 % JOMIIIKY MITIEHUIII HIITAX THITIB.
3a0apBiacHHS 3epHA I BCTAHOBJCHHS THITY 1 MIATHIY BHU3HAYAIOTh,
MOPIBHIOIOUM HOTO 3 OMKCOM IIi€1 O3HAKU B CTaHIApTI HA MIICHUIIO, YU 3 POOOUNMHU
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3pa3KaMH JUis TaHOTO paiioHy 1 pOKY BpOJKaro.

Busnauenns munosoco cxknady eisca. Jlns BU3HAUEHHsS] TMIIOBOIO CKJIaAy BiBca
aHANI3YIOTh HaBaXKy 25 T, 3 AKOi BHUIAULIIOTH YCl APYTi, TPeTi, MOABIIHI 1 romi
3epHa. Ilicns mporo Oepyth HaBaxky 10 r 1 po30uparoTh ii 3a PpakuisiMu 3riHO 3
I'OCT 12771-71 (tabx. 5).

Ta0mung 5
Tunu 1 miaTiny BiBca

Bwmicrt 3epHa iH1110T0
Tumy (MATUTY),

Tun | XapakrepucTHKa 3€pHa [Migrun | Komnip ,
%, He OLIbIIIe
[ | KpynHe, BUIOBHEHE; 1 binmii 10
UUJIIHAPUYHE YU TPYIIEBOi
bopmu . 2 | Kosruit 10
II | Tonke, noBre, By3bKe X X 20

Bunineni ¢paxiii 3epeH OCHOBHOTO THUITYy Ta JOMIIIKH 1HIIUX THUIIIB 3BaXKYyIOTh,
a X BMICT BHPaXXalOThb y BIJICOTKaxX 10 MacH B3SITOI HABaXKH, JIJIsI YOTO OJAEPKaHy
Macy MHOaTh Ha 10.

Busnauennss munogozo cxknady npoca. J1jisi BU3HaU€HHsI TUIIOBOTO CKJIaly Ipoca
oepyTh HaBakKy 10 r 1 po30uparoTs 3a ¢ppaxiismu 3rigHo 3 [OCT 22983-88 (Tabm. 6).

Opepxani Gpaxiii 3BaXylOTh, @ pe3yJbTaT BUPAXKAIOTh Y BIACOTKAX J0 B3SATOI
HABaXKHU.

3a KIHIIEBHM pE3yNIbTAT MPUHUMAIOTH CEPENHE apu(METUIHE JTBOX MapajeIbHUX
BU3HAUYCHb. JlomycTMa poO30DKHICTH 3a MapajelbHUX BHU3HAYEHb, & TaKOXK MIXK
KOHTPOJBHUMH 1 apOITpaXKHUMHU BU3HAYCHHSMU: 33 BMICTY A0 5 % JOMIIIKHA 1HIIHX
tumiB — 0,3 %; 3a Bmicty noHaa 5 10 10 % momimku iHmux tumiB — 0,8 %; 3a BMiCTy
noHaz 10 mo 15 % nomimku iHmumx tamB — 1,3 %; 3a BMicTy Oinbiie 15 % mominiku
IHIMX THIB — 1,4.

Taomung 6

Tunum npoca
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Bwicrt 3epeH 1Hmoro tumy, %,
Tun 3abapBJIeHHs KBITKOBHX ILIiBOK He binpiue
I |Bine i kxpemoBe 10
II |Big CBITJIO-UE€PBOHOTO JI0 TEMHO-
YEPBOHOTO 1| KOPUIHEBOTO 10
I |p:
Bix 3010THCTO-KOBTOTO 10
TEMHO- 1 CIpO-)KOBTOTO 10

Busnauenns munoeozo cknady eopoxy. Jlns BHU3HAUEHHS THUIIOBOTO CKJIAAY
ropoxy aHaji3yloTh HaBaxKy 3epHa Macoro 100 r. [i 0unmaroTs BiJi CMITHUX i 3epHOBHX
JOMIIIIOK, OMTHX, BUIICHUX IIKITHUKAMHU 3€peH 1 MoJIOBUHOK. 1111 3epHa po3OuparoTh
3rigiHo 3 'OCT 23843-79 na dpaxkuii (Tadmn. 7).

Tabmurs 7
Tunu 1 NiATATIA TOPOXY
No N Bwmicr 3epeH iH1oro
o
HaszBa | . Konip nacinus Tuny 1 maruny, % He
T TUITY .
TUITY FHINIE
I 1 JKoBTuii pi3HUX BiITIHKIB
Yceboro 10, B ToMy
[Ipono-
BOJIbYHIT 2 3eneHuii pi3HUX BIATIHKIB guci [ tuny 5,0
II OnnoToHHMM Oypo-3eneHuid, Oypui,
Kopmo- _ |kopuuHeBHH, (107ETOBHM, YOpHUI 200 3 _
153704 _ TUIIMaMM

Skmo pi3HUIS B KOJKOPI HEBUpPA3HA, TOM1 [JIi BHU3HAYEHHS THITY JIIOTh
TakuM yuHOM. Lli 3epHa 3BaXylOTh, MEPEPaxOBYIOTh 1 BHU3HAYAIOTh MACy OJHIET
3epHiBKU. [licyis 11poro ix momimaroTs Ha 3-5 XB. Y KUTUISTYANA PO3YMH 1-2-TIpOIIeHTHUI
JBOXPOMOBOKHCIIOTO Kamito. Ilicas Takoi oOpoOKM dacTWHA 3€peH IUIKOM abo
YaCcTKOBO JIiCTa€ TEMHO-Oype 3a0apBiIeHHS, a YaCTUHA 3AJIUIIAE€THCS He3a0apBIICHOIO.

Vi 3epHa, 1110 MaroTh 3a0apBiieHHS, BITHOCATH A0 Il Ty, iHII — 10 ropoxy |
TUITY YU 3€JIEHOTO.

OpepxaHi pe3yJabTaTH BUPAXalOTh Yy BIJCOTKaX JI0 HABAXKU TOpoxy Oe3
JTOMIIIIKH.

Ilpuknao pospaxynxy. Ilicns BU3HAYEHHS 3aCMIUYEHOCTI U BiIOKPEMIJICHHS
MOJIOBUHOK Ta OMTHX 3€pEH 3aluIIMioca 92 T miIMx 3epeH ropoxy, 3 sSkux 77 T —
ropoxy I tunmy, 15 r — ropoxy II, 10 r ropoxy HEBU3HAYE€HOIO TUITY.

32



V¥ 10 r BusBneno 50 mTyK 3epeH HeBupaszHoro 3abappieHHs. CepeqHs Maca
OJTHOTO 3€pHA JIOPIBHIOE
10:50=0,2r.
[Ticns oOpoOku 3epeH PO3UMHOM JIBOXPOMOBOKHCIIOTO Kamiio 22 3epHa CTalld
3abapBiennmMu, iHII 28 He 3adapOyBanmcs. Maca 22 3a0apBiieHUX 3€pPEH JOPIBHIOE

0,2x22=44r.
Maca 28 3epeH, 110 He 3adapOyBanaucs J0pIBHIOE
0,2x28=5,6T.

o 77 t Buminenoro ropoxy | Ttumy momaroTe 5,6 T 3epeH, 10 HE
3aapOyBanmcs
77+5,6=82,6T.
Jlo 5 t Buainenoro ropoxy Il tumy nomatote 4,4 T 3a0apBIeHUX 3epeH
5+44=94r.

OneprkaHi pe3yJbTaTH BUPAXalOTh Y BIJCOTKAX J0 HABAXKH IIIJIOTO TOPOXY.
OnepxuMo:

ropoxy [ tumy — 82,6 x 100 : 92 = 89,8 %;
ropoxy Il turry — 9,4 x 100 : 92 = 10,2 %.

I[TPAKTUYHE 3AHATTA 13

BU3HAYEHHS 3ATAJIBHOI'O i ®PAKIIMHOI'O BMICTY CMITHHUX I
3EPHOBUX JOMIIIOK 3EPHA

3ABJIAHHS: 1. BuBunTy METOAMKY BU3HAUEHHS 3arajibHOrO0 1 (PpaKiifHOro BMICTY
CMITHHUX 1 3¢pHOBUX JOMIIIIOK
2. BuzHauuTH BMICT CMITHUX 1 36pHOBHX JIOMIIIIOK Y 3pa3Kax 3epHa
MIIICHUITI, )KUTa, SIMEHIO, BiBca, IPOCa, TPEUYKH, COPTO, TOPOXY,
KBAacOJi, HYTYy, YUHH, JIIONIUHY, BUKH, COYEBUIIl i 6001B KOPMOBHX.
MATEPIAJIN,

OBJIAIHAHHA,

JOKYMEHTU: Baru nabopaTopHi, JymuibHUK i pucy 1 npoca ['ID-1M,
aymmnbHUK 11t Bica Y 1-JIIO, mpuctpiit mis nutidyBaHHS pUcy
VYIIP, kykypynzomosorapka JIKM-2-61, npuctpiii j1s po3pizaHHs
3epeH rpeuku Y 1-E3I, posciitHuk mabopatopHuii, J1abopaTtopHa
po30ipHa JOIIKA, MIHIETH, CKAJbIIENl, IINaTe, Yaliku A1
HABaXOK, Jynu 4* — 5% KOMIUIEKTH JaO0OpaTOPHHUX CUT, Kaii
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HoaucTui, oM TEXHIYHUMN, HATP1A OKCHUJ, 3pa3KH 3epHa Pi3HUX
CUTBCHKOTOCTIONAPCHKUX KYIIBTYP.

JITEPATYPA: T'OCT 30483-97.

BMicCT CMITHUX 1 3€pHOBHX JOMIIIOK BU3HAYAIOTh SIK 3@ HAJXOKEHHS 3€pHOBOT
Macu MiJ 4yac 30MpaHHs BpO>Kar0 Ha TOKH JJIsi BCTAHOBJICHHS TEXHOJIOT1i OYMIIECHHS,
TaK 1 MICJIs MEPBUHHOIO OYMIIEHHS JJI1 TIATOTOBKM MapTiki 3epHa 10 peamizaiii Ta
BTOPUHHOTO OYMILEHHS, MiJ] YaC OYMILIEHHS HACIHHOTO MaTepiaiy.

Ckmag KOXHOI 3  JOMIIIOK Yy 3€pHI NPOAOBOJIBLYOrO  MPU3HAYCHHS
CLIbCHKOTOCIIOIAPCHKOT KYJIBTYPH HOPMYETHCS BIMIOBIIHUM CTaHJAPTOM.

Busnavenns  emicmy kpynnux cmimuux Ooomiwox. KpymHEUMH CMITHUMUA
JOMIIIKAMH BBaXKAIOTh KOMIIOHEHTH CMITHUX JOMIIIOK, 110 3JIUIIAIOTECA Ha CHUTI 3
OoTBOpamu jJiameTpoM 6 MM. Iy iX BU3HAUEHHS CEpeHIO MpoOy 3epHa 3BaXKYIOTh 3
TOYHICTIO 10 | T' 0 MOBHOIO MPOCIBaHHS 3€pHA OCHOBHOI KYJIbTYPH.

Bpyuny BiaOuparoTh 3 CUTa KOMIOHEHTH KPYITHUX CMITHHX JOMIIIOK, TPYIyIOTh
iX 3a (pakiissMl CMITHHX JIOMIIIOK 1 3BaXyroTh (pakuii 3 Tounictio no 0,01 r. I3
cepeaHboi MpoOu KPYMHOHACIHHUX KYJbTYp (KyKypya3a, KOPMOBI OO0OH, COYEBHIIA
TapiioyHa, TOPOX, KBAcCOJs, HYT, YMHA) KOMIIOHEHTH KPYIHHUX CMITHHX JIOMIIIOK
MOKHA B1JIOMpaTH BPYUHY.

BusiBnieny B cepenHiil mpo0Oi 3epHa Ui HACIHHS 3€pHOO000BHUX KYJIBTYP KPYITHY
rajibKy 3BaXKyIOTh OKPEMO.

Bwmict dpakiiit kpynmHuX cMITHUX JOMIIIOK (X ) Y BIICOTKaX BU3HAYAIOTH 32
dbopmyI010:

Xie=Mge X 100 : m 5 (16)

JIe My .. — Maca Qpakiii KPymHUX CMITHUX JTOMIIIOK KyJIbTYypH, T;
m — Maca cepeHbOi MpooH, T.

Busnauennsi emicmy a6HO 6upadicenux cMImMHUX [ 3epHOBUX Oomiuiok. I3
CepeaHboi MpoOM 3epHa YM COJIONY, IO 3BUIbHEHA Bl KPYMHHUX CMITHHUX JOMIIIOK,
BUJIUISIOTh HaBaXXKy Macor: 50 r — MIeHwuIl, K1UTa, STIMEHI0, TPEYKH, BiBCa, PHCY,
codeBuIll apiOHOHAciHHOI, BUKH; 50 r — comoay; 25 T — mpoca, copro; 100 r —
KYKYpYy/34, TOPOXY, KBacoJi, HyTy, YUHH, JIUIIUHY, COUeBUIIl TapiiakoBoi; 200 r — 60618
kopMmoBHX. HaBaxkku 3BakytoTh 3 TouHICTIO 110 0,1 T.

3a 0HOYACHOTO BHM3HAYEHHS BMICTY CMITHUX, 3€PHOBHX JIOMIIIOK 1 APiOHHUX
3€peH Ta KPYMHOCTI HABaKKU MPOCIBAIOTh HA KOMILIEKTI JlabopatopHux cuT (Tadi. §).

Tabmuis 8
[Tepenik mabopaTOpHUX CUT JJIsi BA3HAYCHHS BMICTY CMITHHUX, 36PHOBUX JIOMIIIIOK
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1 IpiOHUX 3epeH Ta KPYITHOCTI

Po3Mip (miameTp) oTBOPIB CUT, MM
3 [Ipoxony, mo
CpHO HaJICKUTH JI0 ) )
ONTHIX JpiOHUX 3epeH KpymHocti 3epen
JIOMIIIIOK
[Tmenunm 1,0 1,7%20 -
Kura 1,0 1,4%20 -
SlumeHro 1,5 2,2x%20 -
Conon 1,5 2,2%20 -
Bisca 1,5 1,8%20 -
[Ipoca 1,4%20 - -
I'peuxu 3,0 - 4.0
Pucy 2,0 - -
Kyxypynzu 2,5 8,0 -
I'opoxy 2,5 5,0 Itun Il Tun
[ m/Tunn 2 /Tun
7,0 6,0
6,0 5,0
4.0 4,0
KBacoui 3,0 - -
Yunu 2,0 - -
Hyty 2,0 - -
bo6iB (kopm.) 3,0 - -
Copro 1,5 2,5 -
Coi 3,0 - -
Bukn 2,0 - -
CoueBuii:
TaplIIKOBO1 2,5 4,8 6,3
5,2
4.8
npiOHOHACIHHOT 1,5 - -

CuTa BCTaHOBJIIOIOTh TAKMM YHHOM: Ha HiI[I[OH — CHUTO IJId BI/II[iJIeHH}I mpoxonay,

0 HAJICKUTHh JO CMITHUX JOMIIIOK, TOTIM — CUTO JUIS BUIUJICHHS JIPIOHUX 3€peH 1,

HapelITi, — CUTO Il BU3HAUEHHS KPYITHOCTI 3epHa.

KoMIjiekT cuT noMilaroThk Ha JIepeB’siHy TJ1a/IKy Ta piBHY MMOBEPXHIO UM CKJIO 1
KOJIOBUMU pyXaMu 0€3 CTpyIlyBaHb IPOCIIOIOTH T'PEUKY, KYKYpyA3y 1 3epHOO000BI
KyJIbTYypH, a 1HIII KyJbTYypH MPOCIIOIOTh PIBHOMIPHUMH MOBTOPIOBAILHUMHU PyXaMH

0e3 CTpyIIyBaHb. 3a MPOCIIOBaHHS pO3Max KOJIMBaHb CUT Mae OyTu O0im3bko 10 cwm,
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a TPUBAJIICTh MTPOCIFOBAHHSA | XB — /17151 3¢pHOO000BUX KYJBTYP 1 3 XB — JJIs1 BCIX 36PHOBHX
KynbTyp 3a 110-120 pyxiB 3a XBUJIHMHY.

[3 3amumiky Ha KOKHOMY CHUTI BUAUIAIOTH (paKiii IBHO BUPAKEHUX CMITHUX 1
3€pHOBUX JOMIIIOK BiJIMOBIIHO IO XapaKTEPUCTHK, HABEIEHUX Y CTaHIApTax Ha Ty
Yy 1HOIy KyJabTypy. I3 mpoxomy curta s CMITHUX JOMIIIOK BUIUISIOTH IIKIJIJIHBI
JTOMIIIIKH.

BusiBrieH1 MeTajaoMarHiTHi, IIK1JIJIMBI, OCOOJIMBO BPAXOBYIOUl JIOMIIIIKH, & TaKOX
JKVB1 1 MEPTBI IIKIJTHUKU BIIOKPEMITIOIOTH 1 TiJ] Yac PO3paxyHKiB HE O€pyTh 10 yBaru.

Bunineni ¢paxiuii SBHO BUPaKEHUX CMITHHX 1 3€pHOBHX JOMIIIOK 3BaXKyIOTh 3
tounicTio 10 0,1 T 3a macu Qpakuii 25 r 1 Oabme 1 3 TounicTio 10 0,01 T — 3a mMacu
¢bpakii menmie 25 T.

BwMmict ¢pakuiii SBHO BUPa)XEHUX CMITHHUX JOMIIIOK (Xg.c) MIPaxoBYIOTh 3a
dbopmyJioro:

Xq),c‘ = Mg X 100 : my , (17)
ne Mg — Maca ¢pakiii SBHO BUPQXKEHUX CMITHUX JAOMIIIOK, T
m Maca HaBaXKKH, T.
BwMicT dpakiiii SBHO BUpaXEHHUX 3€PHOBUX AOMIIIOK (Xg s ) MIAPaXOBYIOTH 32
dbopmyoIO:

Xps =mgs x 100 :my, (18)

ne My s, — Maca ¢pakuii SBHO BUPAKEHUX 36PHOBUX JOMIIIOK, T;
m; — Maca HaBaXKH, T.

Po3paxyHku MpoBOASTH 10 IPYTOTO JECATUHHOTO 3HAKY .
Busnauenns emicmy Hes6HO GupadsceHux 3INCOBAHUX T NOUKOONCEHUX 3epeH Y
MIIEHUII, XKHUT1, TIMEHI0, COPTo, BiBCi, COJIOI.
I3 HaBaXXkM 3epHa TIIEHHUIll, KUTa, SUYMEHI0, BiBca 1 conoxy S50 r (copro — 25 1),
3BIJILHEHOI BIJl IBHO BUPAXXEHUX CMITHUX 1 3€pHOBUX JOMIIIOK, BUIIISIOTh HABAXKY
Macoro 10 1, 3BaxkyroTh 3 TouHicTioO g0 0,01 1. I33epeH BiBca 1 IJIIBYACTOrO COPro
3HIMAIOTh IUTIBKY BPYYHY UM Ha JTYHIMIbHUKY.

HeBupasni 3epHa po3pi3ar0Th yHomepek i 3aJeKHO Bij] CTYMEHS MOITKOKEHOCTI
3€pPHIBKM BIJHOCATH JO 3IMCOBAaHUX UM IOMIKOJKEHHUX 3EPEH.

3incoBaHi 1 MOIIKO/KEH1 3epHa (Y BIBCa 1 COPro 3 IUIIBKAMHM) 3BAXKYHOTh OKPEMO
3 ToyHicTiO 110 0,01 T.

BwmicT 3incoBaHuX 4M MOMIKOKEHUX 3€pEH MIIEHUIT], )KUTA, SYMEHIO Y1 BiBca
(X5,n) Y BIICOTKAX MiAPaxOBYIOTh 32 (POPMYIIOH0:

Xop =My XMy & 5, (19)

JIe M, ;. — Maca 31MCOBAaHUX UM TMOMIKOKEHUX 3€PEH, 1110 BUAUICHI 3 HaBa)KKU Macoro 10
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L, T
mp; — Maca 3€peH, L0 3aJUILWINCS MICNsA BUIAJNCHHA 3 HaBaXxku macoro 50 r siBHO
BUPAKEHUX CMITHUX 1 36pHOBHX JIOMIIIIOK, T.

3aranpbHUN BMICT 3IMICOBAaHMX YM TONIKO/DKEHUX 3epeH (X)) MIIeHUII, KUTa,
SYMEHIO YM B1BCA IMIPaXOBYIOTh 3a (POPMYIIOLO:

M, — Maca SBHO BHPAXCHHX 3IMICOBAHUX YH IIOIIKO/DKEHUX 3€pEH, BUILICHUX 13
HaBa)kKKu macoro 50 r, T.

BwmicT 3incoBaHMX UM TOMKOMKEHWX 3epeH copro (Xsc) y BiACOTKax
1 JPaxOBYIOTh 32 (POPMYJIOIO:

Xse. =My XMy : 25 5 (21)

7€ My — Maca SBHO BHPAXCHUX 3IMCOBAHMX YHM TIOMIKOHKCHUX 3E€pPEH COpro,
BHIUICHUX 3 HaBaXXKH Macoo 25 T, T;
m; — Maca 3€peH, 110 3aJIMIIMITUCS MICTs BUIAJICHHS 13 HAaBaXKKH COPTO Macolo 25 T SBHO
BUPAKEHUX CMITHUX 1 36pHOBHX JIOMIIIOK, T.

Y npoci. I3 HaBakku mpoca Macorw 25 T, M0 OYMINEHA BiJ SBHO BUPAKCHHUX
CMITHMX 1 3€pHOBHUX JOMIIIOK, BHUIULIIOTh HaBaXKy Macow 10 r 1 3BaxylTh 3
toyHicTio 10 0,01 r. 3epHa nymarh, MOTIM 3HOBY iX 3BaXKYIOTh 1 BUAUISIIOTh 3 HUX
31MICOBaH1 YM MOIIKOJKEH]1 s/Ipa mpoca.

3incoBaHi YM MOUIKOKEH] SiApa Mpoca 3BaKyIOTh OKpeMo 3 TouHicTio 110 0,01 T.

Bwmict 3imcoBanmx um momkomkeHWX 3epeH mpoca (Xs;pn) Y BIICOTKax
MiApaxoBYIOTH 32 GOPMYJIOIO:

X3.H.1'L -4 My X M2 Mg , (22)
M, ,; — Maca 3IICOBAHUX YU TOUIKO/PKEHUX sIep Ipoca, BUAUICHUX 3 HABAXKKU
Macoro 251, T;
m; — Maca HeJyIICHUX 3€pPeH, 110 3ATUIIIINCS MICIs BITOKPEMJICHHS 3 HABaXKKU
Macor0 25 T SBHO BUPAKEHUX CMITHHUX 1 36pPHOBUX JIOMIIIIOK, T;

My — Maca siiep Micis JyIIeHHs 3epeH npoca B HaBaxii 10 T, T.
3araJibHUM BMICT 31IICOBAaHMX UM MOIIKOIKEHHUX 3epeH mpoca (X;y) Y BIICOTKAX
1 JpaxoBYIOTh 3a (HOPMYJIOHO:
X, =My X 100 : 25, (23)

7€ M, ;; — Maca sIBHO BUPAXEHUX 3IMICOBAHUX YW TOIITKOKCHUX 3€pPEH, 1110 BUAUICHI 3
HaBa)XK 25 T, T.
VY rpeuni. I3 HaBaxkku rpedku Macoro 50 T, M0 OYHIIEHA Bij SBHO BUPAXKEHUX
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CMITHMX 1 3€PHOBHX JOMIIIOK, BUJIUISIOTH HaBaXXKy Macoro 10 T 1 3BaXyOTh 3
touHicTio 10 0,01 r. Yci 3epHa HaBaXKKK pO3pi3at0OTh CKaNbIIEIEM YH JIE30M OpUTBH 1
BUIUISIOTH 31TICOBaHI 3e€pHA.

3irncoBaHi 3epHA FPEUYKU Pa3oM 3 IUTIBKAMH 1 YACTMHKAMHU Spa 3BAKYIOTh 3
touHicTio 10 0,01 r.

Bwmicr 3incoBanux 3epeH (X, r) Y BIICOTKax MipaxoBYHOTh 3a (POpMyIIoH0:

Xsr = mXx ﬂ, (24)
5
JIe m; — Maca 3I[MCOBaHUX 3€PEeH I'PeukKH, 10 BUIUIEHI 3 HaBaXku macoro 10 r, r;
m — Maca HeJYIIEHUX 3€PEH IPEUKH, 110 3ATUIIUIINCS MICIS BUAUIEHHS 13 HABAXKKH
Macor 50 r SIBHO BHpPaXEHUX CMITHUX 1 3€PHOBHUX JOMIIIOK, T.

3aranpHUl YMICT 3ITICOBAaHUX 3€peH Tpeukdu (X,) y BIICOTKAX MiAPaXOBYIOTH 3a

dbopmyoIO:
X;=2m;+ X, 1, (25)

JI€ M, —Maca SIBHO 31MCOBAHMX 3€PEH T'PEUYKH, 110 BUAUIEHI 3 HaBa)KKU Macoro S0 T.

[TigpaxyHKu 31MCOBAaHUX 3€PEH MPOBOJATH A0 APYroro JECATUHHOTO 3HaKa 3
HACTYITHUM 3a0KPYTJIEHHSIM PE3yJIbTaTy J0 MEePUIOro JeCATUHHOTO 3HAKA.

Jonyctuma po30DKHICTh MiJ 4Yac KOHTPOJBHUX BH3HAYEHb 3IMICOBAHUX YU
NOIIKO/PKEHUX 3€peH HE Ma€ MEepEeBUIIYBaTH HOPM, IO HaBeAEHI B TaOmHii 9.

Busnauenus emicmy wkionusux oomiwox. 13 cepenapoi mpobu, 1o OYMIneHa Bif
KPYMHUX CMITHUX JOMINIOK, BHIUISIOTh HaBaXKW Macoro: 500 T mias BU3HAYCHHS
PDKKIB, B’si3eli1  0apBUCTOrO, Tipyaka TOB3y4oro, coopu KUTHHUKOMOJIOHOI,
TEPMOIICUCY JIAHUETHOTO, TeNiOTPOIa OMyMIEHOIUIIIHOT0, Tpuxoaecmu cuBoi; 200 r
JUISl BU3HAYEHHS TTXXKUTHUII T 1HKO1; 200 T MIeHMIN, KUTa Ta 1HIIUX KYJbTYp, KpPIM
SUMEHI0, — JJISI BU3HAYeHHS CakkH; 500 T sTYMEHIO — JUIsl BUBHAYEHHSI CAXKKH.

HaBaxxku 3BaxytoTh 3 TouHicTiO 10 0,1 T 1 po3buparote BpyuHy. Busineni
KOMIIOHEHTH WIKIJIMBUX JOMIIIOK TPYMyIOTh OKPEMO 3a BUJAMH 1 3BaXYIOTh 3
touHicTio 10 0,01 r.

BwmicT KOXHOTO BUAY MIKITUBAX IOMIMOK (Xy;) y BIJICOTKAaX IMiIpaxoBYIOTh
3a popMyJIOH0:

m1x100

Xur = ———, (26)

m
JIe M| — Maca BUJIJICHOTO BUJTY HIKIUTMBUX JIOMIIIIOK, T;

m — MacCa HaBaKKH, TI'.

[iapaxyHKu MpOBOAATH [0 JAPYroro JAECATUHHOIO 3HaKa 0e3 HacCTYIHOTO
3a0KPYIJICHHSI PE3YJIbTaTy.

Taomung 9
JlonmycTuma po301KHICTh 32 KOHTPOJIBHUX BU3HAYEHD

31IIICOBAHUX YU IMOIIKOIKCHUX 3CPCH
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Bwmicr 3incoBanux
Yy NOWKOKeHNX|  [Imenuns IIpoco I'opox Suminb, rpedka
3epeH, %
He 6inbire 0,2 0,1 - 0,1 -
He 61nbme 0,3 - - - 0,2
0,3-0,5 0,2 0,2 0,2 -
0,4-0,5 - - - 0,3
0,6 —1,0 0,3 0,4 0,3 0,4
1,1-2,0 0,6 0,5 0,6 0,5
2,1-3,0 0,6 0,6 0,6 0,6
3,1-4,0 0,7 0,7 0,6 0,8
4,1-5,0 0,8 0,8 0,7 1,0
5,1-6.,0 0,9 1,1 0,7 1,2
6,1 —7,0 1,0 1,4 0,7 1,4
7,1 —8.,0 1,1 1,6 0,8 1,6
8,1-9,0 1,1 - 0,9 -
8,1-10,0 - 1,8 - -
9,1-10,0 - - 1,0 -
10,1 1 O1IpIIH - 2,1 1,1 -

Busnauenus emicmy ocobauso wKionueux OOMIiuLOK.

BusHaueHHsT BMICTY CaXKOBUX 3epeH. Jlo HMX Hale)aTh CHHBOMOSCKOBI
(3epHa, B OOpO3CHKAX SKHUX € CIIOPU CaXKH) 1 3a0pymaHeHi (3epHa, MOBEPXHS SIKUX, 1
OOpO3EHKM MICTATh Ccropu caxku). HaBakky 3epHa Macorw, BCTAHOBJIIEHOI ISt

BUJIUICHHSI IBHO BHPQXKEHUX CMITHHX 1 3€PHOBHUX JIOMIIIOK, OYHUIIAIOTH BIJl CMITHUX
1 36pHOBUX JOMIIIOK, BUIALISIOTH HaBaXKKY Macoro 20 T 1 3BaXyIOTh ii 3 TOYHICTIO JI0
0,01 r. He BUKOpHUCTOBYIOUM JyIH, 13 MacH 3€peH y HaBaXIll BiAOUPAOTh Ca)KOBI
3epHa 1 3BaXKyIOTh iX 3 TouHicTiO 110 0,01 T.

Bwmict caxkoBux 3epeH (X.) y BIICOTKaxX MiIpaxoBYIOTh 3a (pOpMyJIOr0:

m1x100 — 5m1 (27)
20

JIe M| — Maca Ca)KKOBUX 3€peH y HaBaxIll macoto 20 T, T.

X =

BusHaueHHss BMICTY HACIiHHS OVpPKyHA 1 IMMOVIMHOK IUKOrO YAacCHUKY. I3

CepenHboi MpoOu 3epHa, M0 3BUIbHEHA BiJl KPYMHUX CMITHHUX JOMIIIOK, BUIUISIOTH
HaBaxXKy Macoro 500 r 1 3BaxyroTh ii 3 TouHicTIO A0 0,1 1. IloTiM 3epHO mOpLisIMH
(6muszpko 100 1) TPOCIBarOTh HA CUTaxX 3 MPOJAOBTYBATHMH OTBOpaMH po3mipom 1,7
x 20 mmM. Ilicist mpociBaHHS KOXKHOI TMOPIIIT OrJIsSAal0Th CXif 3 CHTa 1 MpOXij depes
cuto. BusiBneHi y cxozi cuta MUOYJIUHKY JUKOTO YaCHUKY, a y MPOXOJl CUTa HACIHHS
OypKyHa BiIOMparOTh BPY4YHY U IMiIPaXOBYIOTh OKPEMO.
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Bwmict HaciHHS OypkyHa 1 MUOYJIMHOK JTUKOTO YaCHUKY BHPAXKAIOTh B HITYKax
Ha | KT, U1 9OTO BHSIBIIEHY B HABAXKII KUTHKICTh TX MHOKATh Ha 2.

BusHaueHHs BMICTY rajbkd. [3 cepeaHboi MpoOH, 110 OYHUINEHA BiJ KPYHMHHUX
CMITHUX JOMIIIIOK, BUAUISAIOTh HaBaXKKY Macoro 500 r i 3BaxyroTh ii 3 TounicTio 110 0,1

r. HaBaxxky mpociBaroTh Ha CUTI 3 OTBOpamMu Jiamerpom 1,5 mm. BusiBneny B cxoi cuta
rajibKy BIIOMPArOTh 1 3BAXKYIOTh ii 3 TouHicTIO 710 0,01 T

Bwmict ranbku (X;) y BIACOTKaX MiAPaxoBYIOTh 3a (DOPMYIIOHO:
Xr=m;: 5, (28)
Jie m; — Maca rajbku B HaBaxmi 500 r, T.

3aranpHuil BMICT TaTbkU (X5r) Y BIJICOTKaxX MiApaxoBYIOTHh 3a (hOPMYJIOH0:

X3.r. = XK.r. +Xr ) (29)
ne Xyr. — BMICT KPYITHOI rajlbKy y BiZICOTKaX, [0 BUJLJIEHA 13 CXO/IY CUTA 3 JIIaMETPOM
OTBOpIB 6 MM 32 BU3HAUYCHHS KPYITHUX JOMIIIIOK.

Busnauenns emicmy HacinHa 3epHO00006uUX  KYIbMyp, WO HNOWKOONCEHE
3epHiskamu i 1ucmoxkpymkamu. 13 cepemHpoi mpodu 3epHa, 1110 OYHUIIeHa Bl KPYITHUX
CMITHHX JIOMIIIOK, BUJIUISIIOTh HaBaXKy Macoro: 100 r — ropoxy, KBacoJi, HyTy, YHHH,
JIONUHY, BUKH, coueBHli; 200 T — 600iB kopMoBuX. HaBakky BpyuHY BUBUIBHSIOTH
BiJl SIBHO BUPOXKEHUX CMITHHUX JOMIIIOK, ITOTIM 3BaXYIOTh ii 3 TOUHICTIO 710 0,1 T.

HacinHs BUCUTIAIOTh Ha TaOOpaTOPHY JOIMIKY 1 peTeIbHO orsinatoTh. [1p oMy

13 MacH HaCIHHs BUJIUISIOTh HACIHHSA SIBHO MOIIKOJKEHE, ajie 0e3 HasBHOCTI B HbOMY
IIKITHUKIB: HACIHHS 3 MYCTUMH, BUiJEHHUMH 3€pHIBKaMU IyCTOTAMH; HACIHHS 3
MOTPU3EHOIO JTUCTOKPYTKAMHU MTOBEPXHEIO.

Buninene Hacinas 3BaxyroTh 3 TouHIicTIO A0 0,01 1. [ToTiM BUAULIIOTE HACIHHS
ropoxy, KBacoJli, BUKH, KOPMOBUX 000i1B, COUEBHII 3 HASBHICTIO Y HHOMY IyCTOT 3
XapaKTEepPHUM KPYTJIUM OTBOPOM JiaMeTpoM 2-3 MM; TOpOXY, KBacoJli, BUKH, COUYCBHIII,
KOPMOBHUX 000IB 3 KPYIJIMMHU «BIKOHEUKAMW» Y BUTJIIAI TEMHUX IUIAM, IO SIBISIOTH
c00010 000JIOHKY HACIHHS, MiJ] SKOI0 € JUYMHKA, JSUIeUKa YU JKYK 3€pHIBKH; KBACOJI 3
Jenp nmoMiTHUMHU ykomamu giamerpom 0,1-0,3 mwm; KBacos, BiJl SKOI 3aJTUIIFIIACS
auire 000JOHKA, B CEPEAUHI SKOi € JTMYMHKHA YW KYKH KBACOJIEBO1 3CPHIBKH.

Buninene HaciHHS 3 Ha3BaHMMH O3HaKaMu po3pi3aroTh. HaciHHsS 3 HasSBHICTIO
MEPTBUX IIKITHUKIB 3BaXKYIOTb.

Hacinas 0000BHX, Ha SKMX ITiJ 4ac BI3yaJbHOTIO OIVISIIY HE BHUSBJICHO O3HAK
MOIIKO/PKCHHST 3€pHIBKAMH YW JIMCTOKPYTKAaMH, IIOMIIMAOTh Ha citky. CiTKy 3
HACIHHSIM 3aHYPIOIOTh B |-TIPOLIEHTHUH PO3UMH HOAMCTOTO Kallito i BUTPUMYIOTH 60-
90 c. IlotiMm mepeHoCATH CITKY 3 HaciHHAM Y 0,5-IpoLleHTHUN pO3YMH OCHOBHU Ha 30
C, II0pa3y BUKOPHUCTOBYIOYH HOBY MOPIIII0 PO3UHHIB.

[Ticnst 3aBepiieHHs] €KCMO3MIIII CITKY 3 HAaCiHHSIM BUHMAIOTh 3 PO3YHHY OCHOBH,
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HACiHHS MPOMHUBAIOTh BOJOIO JUII BUBUIbHEHHS BiJ OCHOBHU mpoTsiroMm 15-20 c.
BuiiMaroTe HAciHHSA 3 CITKM 1 IIBAAKO OIVIAJAIOTH JUIA BUSABJIEHHS BXIJTHUAX
OTBOPIB JIMYMHOK KOMAax YH MICIIb TIPOKOJIIB 000JIOHKH, 0 3a0apBIIOIOTECS Y YOPHUI
KOJIp 1 CTaloTh J00pe mnoMiTHUMH. HaciHHS 3 muisimamu po3pizaioTe. BusiBneni
HACIHUHU 3 MEPTBHMH IIKITHUKAMHU 3BAKYIOTh.
BMmicT HaciHHS, MOIITKOKEHOTO 3€PHIBKAMU 1 TUCTOKPYTKAMHU (Xy5), ¥
B1JICOTKaX MiJIpaXxoBYIOTh 3a (POPMYIIOLO:

X 3. = (m1+m5+m6><100, (30)

m

JIe M; — Maca ITOIIKO/PKEHOI0 HAaCIHHS 0€3 HasIBHOCTI IIKIHHKIB, T;

ms — Maca MOIIKOKCHOT0 HACIHHS 3 HAsBHICTIO MEPTBUX IIKITHUKIB, BUSBICHUX
i 9yac po3pi3aHHs CyXOro HaciHHS, T;

Mg — Maca TMOIIKOKEHOT0 HACIHHSI 3 HAsBHICTIO MEPTBUX IIKiIHUKIB, BUSBICHUX
T1]1 9ac po3pizaHHs 0OpoOIEHOTO HACIHHS, I'; M7 — Maca HaBaXKKH, T.

Busnauenns 3acanvrnoco emicmy cmimuux domiwiox. 3araJbHUN BMICT CMITHUX
noMimok (X.) MiapaxoBYIOTh SIK CyMy Pe3yJbTaTiB Yy BiJICOTKAX:
] KpyNHUX OpraHIYHHUX CMITHUX JOMIIIOK, BUJIICHUX 31 CXOIy 3 CHTa 3 OTBOpPaMH
aiamMeTpoM 6 MM, a TaKOXK OPraHIYHHUX JOMIIIOK, BUAUICHHX 3 HaBAXKH, s
BU3HAYEHHS SIBHO BHPAXEHUX CMITHHX 1 3€pHOBHX JOMIIIOK;
] KpyIHUX MiHEpaJIbHUX JOMIIIOK, KpIM TallbKu, BUAUICHUX 31 CXOAY 3
CHUTa OTBOpaMH JiaMeTpoM 6 MM, a TaKOX MiHEpPaJIbHUX OMIIIOK, KpiM TajbKH,
BUJIJICHOI 13 HABAXKKHU JUISI BU3HAUEHHS SIBHO BHUPAXEHUX CMITHUX 1 3€PHOBHUX
JIOMIIIIOK;
] rampkd, BUIIJICHOI 31 CXOAYy 3 CHTa 3 OTBOpaMH JiaMeTpoM 6 MM, a TaKOX
BUILIEHOI 13 HaBa)XKu Macoro 500 r;
] HaciHHs Oyp’siHIB, @ TaKO0X KyJbTypHHUX POCIHH, IIO BIIHOCSTHCA OO CMITHUX
JIOMIIIIOK, BHJUICGHUX 31 CXOJly 3 CHTa 3 OTBOpaMH JiaMETpoM 6 MM, a TaKOXK
BUJIJICHUX 13 HABAXXKU JJI1 BU3HAUEHHS BMICTY SIBHO BUPQKEHHMX CMITHHX 1 3€pPHOBHX
JTOMIIIIOK;

] 3iMCcOBaHMX 3€peH, BUAUICHUX 13 HABAKKU ISl BA3HAUEHHS BMICTY SIBHO BUPAKEHUX
CMITHMX 1 3€pHOBHMX JOMIIIOK 13 HABa)XKH, BHJAUICHOI JJisi BU3HAYCHHS HESIBHO
BUPAKEHUX 3IMICOBAHMX 1 MOMIKOKEHUX 3€PEH;

(] IMIKIIJIMBUX [JOMIIIOK, BHAUICHUX 13 HABAXXKH [ BHU3HAYEHHS IIKIIJIMBUX
JIOMIIIIOK;

] mpoxomy yepe3 CHUTO, 110 BUKOPUCTOBYIOThH JI BHUJIJICHHS CMITHUX JOMIIIOK, Y
KUTBKOCTI, 1110 BCTAHOBJIEHA CTAHIAPTOM Ha KYJBTYpPY.
Busnauenns 3acanvrioeo emicmy 3epHo8ux 0OMiwioK. 3araJbHUM BMICT 3€pHOBHUX
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noMmimok (X3) y BIJICOTKaX BHU3HAYAKOTh SIK CYMY pPE3yJbTAaTiB BU3HAYCHHS BCiX
¢bpakiiii SBHO BHUPAKEHUX 3EPHOBUX JOMIIIOK, YCTAHOBJIEHUX CTaHIApTOM Ha
KYJIbTYpy, 1 (pakiii MOUIKOKEHUX 3€peH, BUAUICHOI 13 HaBaXXKH, BCTAHOBIIECHOI
CTaHJIaPTOM JIJIsl BUBHAUYECHHS HESIBHO BUPAKEHUX 3IMICOBAHMX 1 MOMIKOHKEHUX 3€PEH.
Pesynbprati BU3HAUYEHHS BMICTY MPOCTABIIIOTH y JOKYMEHTAaX MpO AKICTH 3
TOYHICTIO: CMITHUX 1 3¢pHOBHUX JIoMIIIOK — 110 0,1 %; mIKIAIMBUX Ta OKpeMux (ppakiiii
cMiTHUX Ta 3epHOBUX — 0,01 %; 3iMcoBaHMX Ta MOIIKOHKEHUX 3epeH (HaciHus) Ao 0,01
%; Metamomar"iTHux gomimok — 10 0,001 %; caxkoBux 3epeH, apioHux 3epeH — a0 0,1
%.
JlommyctiMa po30DKHICTh 32 KOHTPOJIBHUX BHU3HAYEHb CMITHHX 1 3€PHOBHUX
JOMIIIIOK HE Ma€ MEePEeBUIIYBAaTH HOpM, HaBeneHux y Tabmwmi 10.

Ta6muis 10
Jonyctuma po301>KHICTb
32 KOHTPOJBbHUX BU3HAYEHb CMITHUX 1 36PHOBUX JOMIIIIOK
BMICT CMITHUX 44 36pHOBUX JOMIIIOK, %0 JomycTtrma po301>KHICTb
He 61ibmie 0,5 ' 0,2
0,6 -1,0 0,4
1,1 -2,0 0,6
2,1-3,0 0,8
3,1-4,0 1,0
4,1-5,0 1,2
5,1-6,0 1,4
6,1 -7,0 1,6
7,1 -8,0 1,8
8,1-9,0 2,0
9,1-10,0 2,2
10,1 — 15,0 3,0
binpme 15,0 3,3
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[TPAKTUYHE 3AHATTA 14

BU3HAYEHHSA 3APAKEHOCTI 1 ITOIKO/JKEHOCTI IHKITHUKAMHA
3EPHA

3ABJIAHHSA: 1. BuBuutu METOMKY BHU3HAYCHHS 3apa’KCHOCTI 3e€pHA KOMIPHUMHU
HIKITHUKAMHU 1 TIOIIKO/KEHOCT] KJIOTIOM- YepPENaIliKolo.
2. Bu3HAuUTH 3apa)KEHICTh 3epHA MIIICHUII KITIIIEM,
JIOBTOHOCHKOM, KJIOTIOM-Y€PETaIIKoIO.
3. BusHauuTu 3apaXkeHicTh HACiHHS ropoxy OPYyXYCOM.
MATEPIAJIN,
OBJIAJIHAHHS: Baru naGopatopHi, jtyna 3epHoBa 4,5, KOMIUIEKT Ja00paTOpPHUX
CHUT 13 PEUIITHOrO MOJOTHA 3 KPYIHUMU OTBOPAMHU, MEXaHIUHE
NPUCTOCYBAHHS JJIsl IPOCIFOBAHHS 3€pHA, JI0IIKa aHali3Ha
(3 4OpHUM 1 O1TMIM CKJIOM), TOMMHHHK MicOYHM Ha 1 abo 2 xB,
TEPMOMETp, IIIATENb, COBOK, CKaJbIIedl, CEKYHAOMIPH, KOJIOU
mipHi MicTkicTro 200 1 500 cM?, kamiii omucTril 1-nponeHTHIi
pO3UKH, HOJ KPUCTANIYHUHN, T1IPOKCUI HATPIIO, KaJii
MapraHleBOKUCTUN 1-MPOIEHTHUHN pO3UrH, 3pa3KH 3epHa MIIEHHUIII
1 TOPOXY.

JITEPATYPA: TOCT 13586.4-83

3apaxeHiCTh 3€pHa B SIBHIM (OpMI XapakTepU3Ye€TbCS HAsSBHICTIO KUBUX
IIKITHUKIB (Y BCIX CTaisIX PO3BUTKY) B MIXK3€PHOBOMY TIPOCTOPI.

3apakeHICTh 3€pHa B CKpPHUTIA (opMi XapaKTEPU3YEThCS HASBHICTIO KUBUX
IIK1THUKIB (Y BCIX CTaJIisIX PO3BUTKY) BCEPEINHI OKPEMUX 3€PEH.

[TomkoKEHUMHU IIKIHUKAMU BBaXAalOThCA 3€pHA 3 BUIJCHUMH 30BHI 4H 3
CepelMHA YacTKOBO a00 TMOBHICTIO 3apOJKOM, OOOJOHKaMH, €HIOCIEPMOM YU
CIM’SJTOJIIMA 32 HAsiBHOCTI YM BiJICYTHOCTI BCEpEIAMHI 3€pHA KUBUX (3apakeH1 3epHa)
YU MEPTBUX IIK1JHHUKIB.

3apaXeHiCTh HIKITHUKAMH MapTiil Oyab-fKOro 3epHa, HE3aJeXHO BiJ HOTO
IJTLOBOTO NPU3HAYEHHS, CTaHJApTaMyd HE JIOMYCKAEThCS. 3apa)eHIiCThb fAK 1
MOKA3HUKH CBLKOCTI, BU3HAYAIOTh y MepuUly dYepry. 3a BUSBICHHS Xo4a O OJHOro
IIKITHUKA XJIOHUX 3amaciB y 3pa3Ky 3epHa (KpiM KIIIIIB) MapTis 10 MpUMaHHS HE
JIOITYCKA€ETHCA. 3apaskeHe KileM 1-ro Ta 2-ro CTyneHs 3epHO NMPUIAMAETHCS 13 3HUKKOIO
miay Ha 0,5 %.

Busnauennus 3apasicenocmi 3epua wKiOHuKamu i Kiiwjamu 6 a6Hiu hopmi.

3epHO NEepeBIPAIOTh HAa HASIBHICTh LIKIJHUKIB TIEpE]] 3aCUIIAaHHSIM Yy CXOBHILE, a
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TaKOXX y Tpolieci 30epiranHs. Y kKaMmepax 1 Ha MalJaHYMKax BiIOMPalOTh JIOKAJIbHI
poOu 1 GOPMYIOTh 3 HUX CEpeaHI0 TPOOY 3 KOKHOTO IIapy HACUITy 3epHA. 32 BHCOTH
Hacumy 1,5 M JIoKanbHI POOH BIAOMPAIOTh 3 TPHOX IAPIB (BEPXHBOTO, CEPETHHOTO,
HUKHBOTO), a 32 BUCOTH MEHIIO1 HIXK 1,5 M — 3 TBOX (BEPXHBOTO 1 HIXKHBOTO).

3apakeHiCTh BHU3HAYAIOTh 32 MPOOOI0, B SKiM BUSBICHO HANOLIBIINY KUIBKICTh
mkiaHUKIB. [licns po30upanHs KiayOKiB cepemHio nmpoly 3epHa 3BaXKyKTbh, a MOTIM
MPOCIBalOTh 4Yepe3 Hallp CUT 3 OTBOpaMHu jaiameTpoM 1,5 12,5 MM BpydHY OpOTATroM 2
XB. IpuOIN3HO 32 120 KOJIOBUX pyXIB HA XBUJIMHY YM MEXaHIYHUM CHOCOOOM. SIKIIO
Temrieparypa 3epHa Hrkda 5°C, ofepskaHui CXif 1 POXia 4yepe3 CUTO MiIirpiBaroTh
3a 25-30°C mpotsrom 10-20 xB, m00 BUKIMKATA aKTUBI3AIIIO MIKIHUKIB, IO BIATH B
CIUIUKY.

Cxin 13 cuTa 3 OTBOpaMH JAiaMeTpoM 2,5 MM pO3MIIIYIOTh Ha aHAJII3HINA JOMILI,
PO3PIBHIOIOTh TOHKUM IIApOM 1 pO30MparOTh BPYYHY 3a JIONOMOIOIO IIIATENs,
BUSIBJISIIOYM  HASBHICTh KPYMHUX IIKIJHUKIB: MaBPUTAHCHKOI KY3bKH, BEIUKOIO
OOPOIIHSIHOTO 1 CMOJITHOOYPOT'O XPYIIaKiB, 00y JHUKA — 37101 Ta iH. [Ipoxix ckpi3b
CUTO 3 OTBOPAMH JiaMETPOM 2,5 MM PO3MINIYIOTh Ha O1JIOMY CKJIi aHAJII3HOI JIOIIKH, a
OpoXil Kpi3b CHUTO 3 OTBOpaMH JiamMeTpoM 1,5 MM — Ha YOpPHOMY CKII,
PO3pIBHIOIOUM TOHKUM IIApOM; MPOXiJ Kpi3b CUTO 3 OTBOpaMH miameTpoMm 1,5 MM
po3msinaTh mif Jynoro. [Ipy oMy BHAISIOTH APIOHMX HIKIJHUKIB: KOMIPHOTO 1
PHUCOBOTO IOBFOHOCHKA, 3€PHOBOTO TOUMJILHUKA, OYJIABOBYCOT'O 1 MAJIOT0 OOPOIIHSIHOTO
XPYIIAKiB CypUHAMCBKOTO 1 KOPOTKOBYCOT'O OOpPOIIHOIAIB, OOPOIIHSHOTO KA Ta
THIIHX.

MepTBUX IIKITHUKIB, a TaKOX JKMUBUX IIOJbOBUX MIKIJHUKIB, 110 HE
MOILIKO/KYIOTh 3€pHO i yac 30epiraHHs, BITHOCATH O CMITHUX JOMIIIOK 1 Mif Yac
BU3HAYCHHS 3apa>KEHOCTI HE BPAXOBYIOTb.

BusiBneHy KiTbKICTh XUBUX HIKIJHUKIB TEpepaxoBylOTh Ha | Kr 3epHa. 3a
BUSIBJICHHS 3apayKEHOCTI 3€pHa JJOBIOHOCHKAMH Ta KJIIIAMH BCTAaHOBIIIOIOTh CTYMIHb
3apa)KEHOCTI 3aJICIKHO B1J] KUTBKOCTI €K3eMILIAPIB IMIKIAHUKIB B 1 KT 3epHa, SIK HaBEJEHO
y Tabmu 11.

Jlnsi BU3HAUEHHS 3apaKEHOCTI WIKITHUKAMHU KYKYpyJI3H B KadaHaxX KOXKEH
JecSITU KadaH 00'eTHaHOI MPOOH PETETHHO PO3MIISAAIOTH 3a JOTIOMOTOIO JTYIIH.

Jl1is BUSIBJICHHA 3apa)K€HOCTI KauaHIB KYKypy/I3U KJIIIaMH 13 00'eJHaHOi poOu
OepyTh AecsTh KauaHiB, JIETEHbKO MOCTYKYIOTh OJJUH 00 OJUH (IIOMAapHO) HaJl YOPHUM
CKJIOM, a MOTIM TOBEPXHIO CKJIa PO3IJISIal0Th HA HASBHICTH KIIIIIB 32 JOMOMOTOIO
Jynu. 3a BUSIBJIEHHS KOMax 1 MIKITHUKIB BCTAHOBJIIOIOTH 1X KIJIbKICTb.
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Tabmumns 11
CrymiHb 3apakeHOCTI 3epHA JOBTOHOCHKAMH Ta KITIIIAMHU
3aJIeKHO BiJI KIJIBKOCTI €K3eMIUISIPIB MIKIIHUKIB B 1 KT 3epHa

Cryninb KinbkicTs B 1 KI 3epHa
3apakeHOCTI — —
JIOBT'OHOCHKIB KJIIII[1B
1-11 Bix 1-ro 1o 5-tu Bxirouno | Big 1-ro 10 20-Ti BKIIFOYHO

, [Tonan 20, 1110 BiILHO

. Bix 6-ta no 10-tu )

2-i PYXaroThCs 1 HE YTBOPIOIOTH
BKJIFOYHO

CKYITYEHb

Kot yTBOprOIOTE ITOBCTSHE
3-1 noHazg 10 yTBOP
CKYITYCHHS

Busnavenns  3apasicenocmi  3epHa  WIKIOHUKAMU 8  NPUXOBAHIL  DOPMI.
3apakeHICTh 3€pHA B MPUXOBaHI (GopMi BU3HAYAIOTH METOJIOM PO3KOIIOBAHHS
3epeH a00 MeToaoM 3abapBiieHHS '"TPOOOYOK" (3aKPUTI OTBOPH MICIIS BiIKJIA aHHS
SIETID ).

3a BU3HAYEHHS 3apaXKEHOCTI METOJIOM PO3KOJIFOBAHHS 3€PEH 13 CEPEIHbOI MPoOU
B1IOMparoTh HaBaXKY Macoro 0113bko 50 T. I3 HaBakku BIIOMParOTh JOBLIHHO S50 IiMX
3epeH 1 PO3KOJIIOIOTH iX KIHYMKOM CKajbMels B30BXK Oopo3eHkH. Po3konoTi 3epHa
pPO3TISAAAIOTh Kpi3h JIYMy 1 MIAPaxOBYIOTh >KMBUX KOMax, BHU3HAUAIOYM CTamii iX
PO3BUTKY.

3apaxkeHicTh MeTonoM (apOyBaHHS «IPOOOYOK» BHU3HAYAIOTH 13 HABAXKKH
Macoro 50 r, 1m0 BUIEHA 13 CEpelHbOoi MpoOu. I3 HaBa)KKu BiIOMPAIOTh JIOBUILHO
250 imux 3epeH 1 B CITII 3aHYPIOIOTH iX Ha 1 XB y 4aIllKy 3 BOJIOIO, TEMIIepaTypa sIKOi
om3pko 30° C. 3epHo mounHae HaOpsSKaTH W OJHOYACHO 3OUIBIIYETHCS PO3MIp
«IIPOOOUOK.

[Totrim ciTky 3 3epHoMm mepeHocsaTh Ha 20-30 ¢ y 1-mpoleHTHHU#l CBIXO
NPUTOTOBJIEHUN pPO3YMH MapraHieBokucioro kamiro (Ha 1 1 Boau 10 r KMnOy).
[Ipu upoMy 3a0apBIIOIOTHCSI B TEMHHUI KOJIP HE TUIBKH «IIPOOOYKUY, alie i TOBEPXHS
3epeH y MICIISX MOIIKO/LKeHHs. Haumiok 6apBHUKAa BUJANSIOTH 3 MOBEPXHI 3epHa
3aHYpEHHSM CITKH 13 3€pHOM Yy XojoaHy Boay Ha 20-30 c. 3epHo HaOyBae
HOPMAJIBHOTO  KOJIbOPY, a Y 3apaKEHUX 3€peH 3aJMILIA€ThCS TEMHA BHUITyKJIa
«IpoOOYKay.

3epHO BUHMAIOTh 3 BOJAM ¥ HIBUAKO PO3IMISAAAlOTh Ha (iIbTPOBAHOMY Harmepi.
[TigpaxyHOK 3apa)X€HHX 3€peH IMOYMHAIOTh HEeTalHO, He Jaroud MiJICOXHYTH, 100
HE 3HUKJIO 3a0apBIIeHHS «IIPOO0UOK». 3apakeHl 3epHa MAIOTh KPYTJIl BUIMYKI TUISIMH
omu3pko 0,5 MM giaMeTpoM 3 PIBHOMIPHO 3a0apBlIEHUMH Yy TEMHHUH KOJip
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«IpOOOYKaMuUy, SIKI 3aJIMINUIIa CAMKa JOBTOHOCHKA IMiCTIs BIAKIAJaHHS S€ITb.

He BigHOCATH 0 3apa’keHOr0 3€pHA: 3€pHA 3 KPYIIIUMU IJIIMaMH 3 IHTEHCUBHO
3a0apBJICHUMH KPassMU Ta CBITJIOIO CEPEANHOIO, 10 € MICIIEM KUBJICHHS IOBTOHOCHKIB;
3 IUIIMaMH HETPaBUIIBHOT (POPMH B MICLSAX MEXAHIYHOTO MOIIKOKEHHS 3epHa.

3apakeHi 3epHa PO3pI3a0Th 1 TMIAPAXOBYIOTh KUIBKICTh KWUBUX JMYMHOK,
JSAJCYOK UM JKYKIB JOBTOHOCHKIB. BMICT 3epeH, 3apakeHHX Yy MpuUXoBaHii (Gopmi
(X3), BU3HAYalOTh y BIACOTKaX 3a (hOPMYJIOH0:

X3 == x 100 31)

ne 13 — KUIbKICTh 3apakKeHUX 3€pEeH, IIT.;

Il — KUJIBKICTB 3€peH, BiAIOpaHuX AJis aHaJ13y, IIT.,

Busnauenus 3apasxceHocmi il NOWKOONCEHOCHI HACIHHA 3epHODO0D0BUX KYIbIYP
3epHigkamu i aucmoxpymkamu. JIns BU3HAUEHHS 3apa)KCHOCTI W MOIIKOHKEHOCTI
HACiHHS 3epHOO000BUX KYJIbTYp 3€pHIBKAMH Ta JIMCTOKPYTKAMH 13 CEpelHbOI MpooH
BIIOUPArOTh HaBAXKKHU (TOPOXY, KBACOJI1, YNHU, HYTY, JTONMUHY 1 BUku — 100 r; coueBuii
1 kopMoBuXx 600iB — 200 1). BuBUIbHEHY BiJI CMITHUX JIOMIIIOK HABaXKy PO3CHUIIAIOTh
Ha TJIQJEHbKIA TOBEpXHI W BiAOMPAIOTh CHOYATKy HACIHHS 3 SIBHUMH O3HAKaMH
ITOIIKOPKEHOCTI, ajie 0€3 HasiBHOCTI IIKITHUKIB:

- TIOMIKO/HKEHI 3epHIBKAMH 3 IIOPOKHIMH, BUiICHIMH TOPOKHUHAMU;

- MIOIIKO/DKEH1 JTUCTOKPYTKAMH.

O3HAKOI0 MOMIKOKEHOCT1 JHUCTOKPYTKOIO € HAasBHICTh HACIHHA 3 BHIJICHOIO
noBepxHero. Sk mpaBuio, 3arauONieHHSs B HACiHMHAX 3alOBHEHI E€KCKPEMEHTaMH,
00TIeTeH1 MaByTUHHSIM.

[ToTiM BiAOMPAIOTH MOMIKOHKEH] 3€pHIBKAMH 3 HASBHICTIO IIKIIHUKIB HACIHHS:

- TOpPOXYy, KBacoJli, BUKM YU COYEBHIIl 3 HASBHICTIO B 3€pHI IOPOXKHUH 3
XapaKTEepHUMHU OKPYIJIIMMH OTBOpaMH AiaMeTpoM 2-3 MM, JiI€ MOXYTb OYTH JISIICUKH
YH JIMYUHKA 3€PHIBOK;

- HAaCIHHS 3 KPYTJIMMHU «BIKOHEUKaMI» y BUTJISAI TEMHYBATUX IUISIM, JI€ T
000JIOHKOIO HACIHHSI € JINYMHKA, JISUIeYKa UM )KYK 3€PHIBKU;

- KBacoJli 3 TIOMITHUMU TPOKOJaMHU (BXiJHI OTBOPU JIMYUHOK 3EPHIBKH)
niametrpom 0,1-0,3 MM, a TaKOK CHITBHO 3'IJIeHE, Bl SIKOTO 3aJIMIIIIIIACS JIUIIIE 000JIOHKA;

- KOpMOBHUX 0001B 3 TAKUMH O3HAKAMH SIK Y TOPOXY, TUIBKH 3 OLIBIIOK KIJTBKICTIO
BXIJIHUX OTBOPIB y 00osioHII (2-3 B oAHiel HaciHUHU). BigiOpaHe HAaCiHHS 3BaXKYIOTh,
BU3HAYAIOTh MACy HACIHHS 3 HASBHUMH Y HhOMY KHBUMH 1 MEPTBUMH K1 THUKAMH.

Hacinns, mio 3amummuiocs, oOpoOJisioTh 1-IPOIEHTHUM pO3YMHOM HOOy B
KaJii0 WOAMTI JUIS BUSIBY BX1JIHUX OTBOPIB JIMUMHOK 3€PHIBOK 1 MPOKOJIB B OOOJIOHII,
10 He OyiM MOMIYeHi 3a Bi3yaJIbHOTO OTJISIY.
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Jl7iss mpurOoTYBaHHS |-TIPOIIEHTHOTO PO3YMHY HWOAY B KaJliF0 MOAWTI Y MIpHY
Kos10y MicTkicTio 500 cM’3 100pe NpHUTEPTOIO NPOOKOK BHCHMAKThL 10 T Kauiro
HOIUTY, PO3UUHAIOTH Y HEBEJIMKIM KUTBKOCTI BOJIU 170 OJIEPKAHOTO PO3UUHY JOJAI0ThH
5 r xpucramiuHoro ioxy. Po3umH 300BTYIOTH 1O TMOBHOTO PpO3YMHEHHS HOAy 1
JIOJIMBAIOTH KOJIOY BOJOKO 10 MiTKH 500 cM?,

Y npurotoBiaeHUW PO3YMH Ha CITII 3aHYPIOIOThH HaciHHA. Yepe3 1-5 XB CITKY
nepeHocsTh B 0,5-MpOIeHTHUH pO3UrH Kalito riapokcuay Ha 30 ¢, MOTiM 3aJIMBatOTh YT
BOI010 TIpoTaroM 15-20 ¢, 3BaKyI0Th HACIHHS 1 IIBUJKO MPOTJIAAat0Th. [licias ximMigHol
00pOoOKHM BX1JIHI OTBOPH JIMYMHOK, KOMax abo0 MiCIsl TPOKOJIB 3a0apBIIOIOTHCS Y
YOPHHUM KOJIp 1 CTAarOTh MOMITHUMH Ha TMOBEPXHI HACIHHA Yy BUIJISAL JAPIOHUX
KPYIJIMX YOpHUX IUIsIM JiamerpoM 1-2 mMM. Take HaciHHS BUSBISIIOTh, BU3HAYAIOTh
Macy HaCiHHS 3 IMYMHKAMH, JIAJICUKAMU Y1 KyKaMU 3€pPHIBOK.

Bwmict mnomikomkeHoro HaciHHS 0€3 IIKIJHWKIB, BHSBJIEHUX 32 BI3yaJbHOTO
orasiay (X;); TMOIIKOMKEHOrO0 3 HASBHICTIO MEPTBHUX IIKIJHUKIB, BHUSBICHUX TMPH
po3pizaHHi CyXxoro HaciHHA (X;); MOIIKO/HPKEHOTO HACIHHA 3 HAsBHICTIO MEPTBUX
IIKITHUKIB, BUSIBIEHUX 3a po3pizaHHs oOpoOieHoro HaciHHA (X3); 3apakeHOTO,
BUSIBJICHOTO 32 PO3KPHUBAHHA CyXOro HaciHHS (X4); 3apakeHOr0 HACIHHS, BUSIBJICHOTO
3a po3pizanHs 00poOieHoro HaciHHs (Xs) MiIPaxoBYIOTh y BIJCOTKaX 3a (opMyII0r0

X1,2,3,4,5 = 7= x 100 (32)

IS ml — maca IMOIIKO/PKCHOT'O Y1 3aPaKCHOI'O HaCiHHSI, T,
m — MacCa HaBa>XKH, B3STO1 JIIA aHaJ'Ii3y, T.

3araJibHUI BMICT 3apak€HOTO HaciHHSA (X3) MiIPaxOBYHOTh BIJICOTKAX 3a
dbopmyoro:

X;=X4 + Xs (33)

3aranpHUN BMICT MONIKOKEHOTO HAciHHA (X|j) BU3HAYAIOTh y BIJICOTKAX 3a
dbopmyIioro:

XH:X1+X2+X3+X4 +X5 (34)

Busnauenus nowko0sceHocmi 3epHa nueHuyi Kionom-4epenawkoio. 13 HaBaxxku
3epHa, 10 JHIIWIAcAd MICIA BUAUICHHS CMITHHX 1 3€pHOBHX JOMIIIOK, OepyTh JBi
HABaXXKH 1UIOTO 3epHA 1Mo 10 T. I3 KOKHOI HABaKKWA BHUIUISIOTH TOMIKOPKEHI 3epHa
micisa orysigy ix 3 OOKy OOpO3€HKH 1 CIIMHKU.

3a 30BHINIHIM BUIJBIAOM PO3PI3HAIOTH TPU O3HAKU TONIKOHKEHOCT1 3€pHA
KJIOITOM-Y€penanikoko:

- HasBHICTh Ha MOBEPXHI 3€pHA CJiTy YKOJY y BHUIJIAI TEMHOI ISITKH, HABKOJIO
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SIKOi PI3KO OKpECIICHa CBITIIO-)KOBTA IIJIsIMAa OKPYTJIOi YU HETIPaBUIIbHOT POPMH;

- HasBHICTh TaKOl X IUISIMH Ha MOBEPXHI 3€pHA B MEXaX SIKOI CIIOCTEPIraeThCs
BJIABJICHICTh YX 3MOPIIKH 0€3 CITAY YKOIY;

- HasBHICTb TaKOi X IUISIMM Ha MOBEPXHI 3€pHA y 3apoAKy Oe3 BIABJIEHOCTI YU
3MOPIIIOK 1 O€3 CIIIJIIB YKOITY.

VY BCiX BUNAJAKaX KOHCUCTEHIIIS 3epHa I/l TUISIMOIO puXJjia i OOpPOIIHUCTA.

3epHa MIIEHUIN 3 KOBTUMH IUISIMAMH, PO3TAIlllOBaHUMU HE Oi1s 3apojka 0e3
CJITy YKOJTy, BIIABJICHOCTI a TAKOK 3MOPIITKYBATOCTI B MEXKaX ITUX IUISIM IT1]T 4ac aHaJII3y
HE BIIHOCATH JI0 TIOMIKOKCHUX KIIOTIOM- Y€PEAIIKO¥O.

[TomrkomxeHe 3epHO 3BaKyIOTh 3 TouHicTIO 10 0,01 T.

BwmicT 3epHa, MOMIKOHKEHOTO KIIOMOM-4epenankor (Xk) y KOXKHIA HaBaxIIl
BU3HAYAIOTh 32 (POPMYIIOF0:

Xk = mg X 10, (35)
A€ Mg — Maca INOIMIKO/KCHOTO 3€PpHa, T.

3a KIHIIEBHUI pe3yIbTaT MPUUMAIOTh CEpEIHE apuMETHIHE IBOX MapaJieTbHIX
BU3HAYCHb.

Mix mapajelqbHMMHU 1 KOHTPOJIBHHMHM  BU3HAUEHHSMM  JOIYCKA€THCS
po30KHICTE Y Mexax 0,5 % 3a Bmicty 10 5 % 1 1% — monag 5 % mMOMIKOKEHUX
KJIOTIOM-YepEenanikor 3epeH.

VY kapToukax uid aHami3y pe3yibTaTH BU3HAUYEHb SIK Yy BaroBoMy, TaK 1 Y
BIJICOTKOBOMY BIIHOILIEHH] MPOCTABISIOTH 0€3 3a0KPYTJICHHS.

Pesynbprat aHamizy 3amucyloTh y JTOKYMEHTI MPO SKICTh: 3a HAasBHOCTI B
3epHI KIIIIB 1 JOBFOHOCHKIB — CTYIIHb 3apa’K€HOCTI; 3a HAsIBHOCTI I1HIIMX KOMax
(Xpy1iB, MYKOiJliB) — KUIbKICTb OCOOMH B 1 KI 3epHa 1 BHJ IIKIJHUKIB.

3a HAsSBHOCTI KJIIIIB 1 KOMaxX y MapTisix KYKYpyA3d B KadaHax — «3apakeHay
1 TPOCTaBIIAIOTh KUIBKICTh 1 BHJ IIKIJHUKIB; 32 BUSABJICHHS MPUXOBAHOI 3apa’KeHOCTI
3epHa — «IIPUXOBAHA 3aPAXKEHICTh %0» Y LUIMX YHUCIaX; 33 HASIBHOCTI 3apa)KEHOCTI U
MOILIKO/KEHOCTI HACIHHS 3€PHOBUX KYJbTYP — BIACOTOK TMOMIKOIKEHOTO HACIHHS
cepell 3epHOBHUX JOMIIIOK, ¥ TOMY YHCII BIJICOTKA HACIHHS 3 MEPTBUMH UM KHUBUMHU
mKigaukamu. Kpim Toro, BKa3yroTh BiICOTOK 3apaykeHux 3epeH 10 0,1 %; BMicT 3epeH,
MOIIKO/IPKEHUX KJIOTIOM- uepenamkoro 110 0,1 %.

[TPAKTUYHE 3AHATTA 15

BU3HAYEHHSI MACOBOI YACTKH 1 AKOCTI CUPOI KJIEMKOBUHU B
SEPHI HINEHUIII
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3ABJIAHHS: 1. BuBuuTu MeTOAMKy BU3HAUCHHSI MACOBOI YaCTKH 1 IKOCT1 CHPOI
KJICHKOBWHU B 3€PHI TIIICHHII].
2. BuzHaunTi MacoBY 4acTKy CUPOi KJIIGHKOBUHHU B PI3HUX 32 SKICTIO
3pa3kax 3epHa M'SKO1 MIIICHHII].
3. BusHauuTH SIKiCTh CHPOI KJICHKOBUHHU 3pa3KiB 3€pHA MIICHUII Ha
npuiam [JIK-1.

MATEPIAJIN,

OBJIAJIHAHHA,

JOKYMEHTMU: CymunpHa mada, kanpoHoBe 4 IIOBKOBE cuTo Ne 38, mipHuUi
MUTIHAP MICTKICTIO 25 M, yamku [lerpi, TOTMHHUKOBE CKIIO,
MOPIIEIISTHOB] YAIllKW, TOBKAYUKH, XIMIYHI CKJITHKH, 3pa3KH 3epHA
TIIICHUIII.

JITEPATYPA: ICTY 3768:2019

Busnauennss macoeoi wacmku cupoi xneukosunu. Jljsi BU3HAYEHHS MacOBOL
YaCTKU CHUPOi KJIEWKOBWHHM 13 cepenHboi mpodu Oepytb 30-50 T 3epHa, OUMIIAIOTH
HOoro Bim JOMIMIOK 1 TOAPIOHIOIOT, Ha J1a0OpPaTOpHOMY MIMHI Tak, MO0 3a
IPOCIIOBaHHS PO3MENEHOr0 3epHa Kpi3b aporaHe cuto Ne 067 3anuiok He
nepeBullyBas 2 %, a mpoxia Kpi3b kanpoHoBe cuTo Ne 38 craHoBUB He MeHie 40
%. TpuBanicTh MPOCIIOBAHHS — HE MeHIIe | XB.

Sxuio BosoricTh 3epHa nepesuiiye 18 %, He0OXiTHO HABAXKKY NEpe]] PO3MEITIOBaHHIM
MiJCYIIUTH 10 BOJOTOCTI He Oublie 18 % 3a KIMHATHOI TEMIIEpAaTypU YU B CYyLITMIIbHIN
mai 3a Temnepatypu He Buiie S0°C.

Posmenene 3epHO peTenbHO TEPEMINIYIOTh, OEpyTh HABaXKKy Macow 25 T,
BMIIIYIOTh Y TOPIEISHOBY IMOCYJIWHY, BIMBAIOTH 14 MJI BOAM, TemrepaTypa SKOi
nopiBHioe 18-20°C. ITicist 1bOr0 TOBKAYHMKOM 3aMIIIYIOTh TICTO, IIOKH BOHO HE CTaHE
onHOpimHUM. TICTO CKauylOTh VY KYJIbKY, KJIAQQyTh Y YalllKy, 3aKpUBAIOTh CKJIOM 1
BUTpUMYIOTH 20 XB. 111 HaOyXaHHS O1JIKIB.

Uepe3 20 xBy Ta3Ky 3 BOJIOIO (HE MEHIIE 2 JI) 4d MijJ CJIa0KUM CTpyMEHEM
BOJIM MOYHMHAIOTh MPOMMBATU TICTO HAJl CUTOM, PO3MHUHAIOYM HOTO PYKOIO CIIOYATKY
00epekHO, a TMOTIM OUTbII 1HTEHCHUBHO, MPOMHUBAIOYH KJICWKOBHHY JIO0 OJEpKaHHS
YUCTOI BOJIM.

[ToBHOTY BiAMUBaHHS KJIEHKOBUHU MOKHA MEPEBIPUTU KUILKOMa CIIOCOOAMHU.
OpraHoyienTUYHO KJIEHMKOBMHY BBaXKAIOTh BIJMHUTOIO, SKIIO M€ 4YKCTa BOJA, a
KJIEHKOBMHA TOYMHAE MPWIMIATA JI0 PYK. 3aCTOCOBYIOTH TaKOXk HOJHY MpoOy Ha
KpoxXMaJib. J[Jis 1bOro y BUYaBJIeHy 3 KIEHKOBUHM BOAY [OJAIOTh KPAILUIO0 PO3YUHY
Wony B Kamitoo HoauTi. BiAcyTHICTH CHHBOTO 3a0apBJCHHS O3HA4Ya€ BUATCHHS
Kpoxmauto. Barosuit MeTos mossirae y Tomy, 1o KJI€HKOBHHY, sIKa TOYHHAE MPUITUIIATH
70 PYK, BIKMMAIOTh CYXOI0 PYKOIO, 3BaXKYIOTh Ha TE€XHIYHUX Barax 3 TOYHICTIO JO
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0,01 r. Ilicns 3BaxyBaHHS KJICHMKOBHHY 3HOBY MPOMHBAIOTH MPOTATOM 2-3 XB,
BIJDKUMAIOTh 1 3HOBY 3BaXXyIOTh. BiJIMUBaHHsS BBaXKAIOTh 3aKIHUCHUM, SIKIIO PI3HUIIA
MDK 3BaXyBaHHsI He mepesumye 0,1 T.

MacoBy 4acTKy CHpOi KJIEHKOBUHH BUPAKAIOTh Y B1ICOTKaX /10 HABAKKH MacOIO
25 r (Macy onepxkaHOi CHpOl KIEHKOBHMHHM MHOXaTb Ha 4). Hopma pormyctumoro
BIJIXWJICHHS 32 apOITPaXKHUX Ta KOHTPOJbHUX BU3HAYEHB JOPIBHIOE 2 %.

Busnauenns saxocmi cupoi kaetikogunu. SIKiCTh CUpOI KJICMKOBHHU BUPAXKAIOTh
CYKYMHICTIO ii (PI3MYHUX BIACTHBOCTEH: MPY>KHOCTI, PO3TSIKHOCTI, B'SI3KOCTI, a TaKOX
30ATHOCT1 30epiraTv 1i BJIAaCTUBOCTI B MPOIIECI BIIMUBAHHS.

Jlyis BU3HAUEHHSI SIKOCTI CHUPOI KJICWKOBUHU 3 BIAMHUTOI poOU OEpyTh HABAKKY
Macoro 4 T, 0OMUHAIOTH 3-4 pa3u MAIBISIMU, CKAYYIOTh Y KYJIbKY 1 KJIaIyTh y YaIlky 3
Bomoto Ha 15 xB. Jlam BuxopuctoByroTh mpuian [JIK-1, sxuit BMukarots 3a 15-20 xB
JI0 OYaTKy BU3HAYCHHS.

Crouatky HaTHUCKalooTh KHOMKY "l['ambMo", MiHIMAIOTh IYaHCOH Y BEPXHE
MOJIOKEHHSI. Y LEHTP CTOJIMKA MpWIay KJIaayTh KIEHKOBUHY, HATUCKAIOTh KHOIIKY
"ITyck" 1 Bigmyckaroth ii. Yepes 30 c micnsa 3aropanHs Jammodku "Bimrik"
3HIMAlOTh TMOKa3 Ha ImKam iHaukaropa. [lami HatuckaioTh KHomkKy "["ambmo" i
MiHIMAIOTh MyaHCOH y BepxHe mosiokeHHs. [lokas aHami3yloTh 3a TpymaMu SKOCTI
KJIEWKOBUHU (Taba. 12).

Taomunga 12
XapakTepuCcTHKa CUPOI KJICHKOBUHM 3epHa MineHuIli 3a npuiaaom [JIK-1
[Tokas npunany [JIK-1, ‘
YMOBHHX O/IHHULb I'pyna sikocTl | XapakTepuUCTUKA KICUKOBUHU

0-15 _ 111 _ HeszanoBuipHa MilHA

20-40 II 3amoBiabHA MilTHA

45175 I Xopoiia

80 —100 II 3amoBUTbHA CTabKa

105 - 120 I He3anosinbHa cabka

Jliia iepeBipku pOSTSDI(HOCTi 0epyTh KthKy CUPOI KJIIEHKOBHHH, 110 SaIMIIAIACcs
micisl BU3HAYEHHS 11 MacoOBOI YacTKH, TPbOMa MajbIsIMU 000X pyK mpoTsirom 10 ¢
pO3TATYIOTH 11 HaJl MUIMETPOBOIO JIHIWKOK JI0 pO3puMBY. B MOMEHT poO3puBY
KJIEHKOBMHU BU3HAYAIOTh JOBXKHUHY, Ha SIKYy BOHAa po3TsrHynacs. JloBra kieikoBuHA
Mae po3TshkHICTh moHaa 20 cM, cepeans — 10-20 cm, kopotka — 710 10 cm.

Konip kneWKOBUHU — BIJ CBITIO- J0 TEMHO-CIPOTO 3 PI3HMMHU BiATIHKAMH.
KreitkoBrHa HaliKpaIoi SKOCTI Ma€ CBITIIO-CIpUH KOJTIp.

Pesynbprati BH3HAYEHHS MAacOBOI YAaCTKM CHPOi KJIEHKOBUHU B JIOKyMEHTaX
PO SIKICTh 3€pHA 3aIUCYIOTh 3 TOYHICTIO 710 1 Y.
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Busnauenns macoeoi uacmru cyxoi knetikogunu. HaBaxky CUpOI KICMKOBUHU
4 T micns BU3HAYEHHSA ii SIKOCTI KJIaAyTh 3aJie)KHO BiJ] CIIOCOOY BUCYIIYBaHHS, B
NanepoBHil MaKeTUK (IJIACTUHKY 13 alIOMIHIEBOI (DOJNIBIH) UM HA TOJUHHUKOBE CKIIO
(vamky Iletpi) po3moninstoun ii TOHKMM IApOM PIBHOMIPHO MO BC1i TUIOII.

Cupy KIEHKOBUHY, PO3MIILIEHY Ha MONEPEIHHO BUCYIICHOMY 1 3BaKEHOMY CKJIl
(wammi Ilerpl) momimarTh y CymIWIbHY mady 1 BUCYIIYIOTH 3a Temiiepatypu 103-
105°C mpotsirom 3-4 rox. Ilicma mporo ckio (wamky Ilerpi) 13 KIEHKOBHHOIO
MEPEHOCATh B €KCUKATOP 1 OXOJIOKYIOTh MPOTIroMm 20 XB. 3BaXKYIOTh 1 3HOBY CTaBIISTh
y cymmiibHy mady 3a Tiel x Temmneparypu Ha 1 rox. Ckio i3 KICHKOBUHOIO 3HOBY
OXOJIOKYIOTb B E€KCHKaTopi W 3BaXyrOTh. JSIKIIO Maca HE 3MIHWIAcs, TO
BUCYIIYBaHHS TMPUIHHAIOTH, SKILIO Maca 3MIHHJIACS BUCYIIYBaHHS MPOJOBXKYIOTh J0
MOCTIHHOI MacH.

Macy cyxoi KJIEHKOBUHM BH3HAUAIOTh 3a PI3HUIICI0 MDK MAacOI0 IMaKeTHKa
(utactTuHKK 13 amoMiHieBOi  (oabru) 4u  ckia (wamku [letpi) 3 BHCYIIEHORO
KJIEHKOBMHOIO 1 Macoro MOPOKHBOTO MAKETUKA YH CKIIA.

Macy cyxoi KJIEHKOBUHH PO3pPaxOBYIOTh Yy BIJICOTKaxX JO HABaXKU BUXITHOTO
OPOAYKTY.

HaBaxxky a5 BU3HA4YeHHS CHPOi 1 CyXOi KJIEHKOBHMHHU 3BaXKYIOTh 3 TOUHICTIO
1o 0,1 r. Pe3ynpTaTi BU3HAUYEHHS BMICTY CHPOi KJICMKOBHHU MIICHUI MPOCTABISIOTH
y IOKYMEHTaX Ipo SKICTh 3epHa (cepTudikaTax i MOCBIAUYEHHSIX) 3 TouHICTIO 70 1,0
%. OKpyIJIeHHsSI pe3ysbTaTiB BU3HAYEHHS KUTBKOCTI KJICHMKOBMHU 32 BHECEHHSA iX Y
JOKYMEHT IMpO SKICTh MPOBOAATh TaKUM YWHOM: SKIO LHM(pa HacTynmHa 3a
BCTAHOBJICHOIO MEKEI0 TOYHOCTI JIOPIBHIOE 4YM OuIbllia 5, TO MONEpeaHI0 HUPY
301TBIIYIOTh HA OJTMHUITIO, SIKIO dpa MeHIa 5, To i1 BIAKUIAI0Th.
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