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Beryn

BusiBneHHs1 Kpalux cOpPTIB 1 TiOpUIIB CUTBCHKOTOCHIOAAPCHKUX BHIIIB 32 TEXHOJOTIEIO
BUPOOHUIITBA, MPOJAYKTUBHICTIO Ta SKICTIO CUPOBUHU, CTIHKICTIO IPOTH HIKIUIMBUX OPraHi3MiB 1
CTPECOBUX SBHII Y PI3HUX I'PYHTOBO-KJIIMAaTHYHUX 30HAX BUPOIIYBAHHS Ta PEKOMEHMALIl II0A0
BIIPOBQ/DKCHHSI iX y BUPOOHHUITBO € HAMBAXJIMBIIIMMH 3aBJAHHSIMH JIE€P)KaBHOI EKCIIEPTHU3U
COPTIB POCIIHH.

JlocnmimkeHHsT 3 BHBUYEHHS TEXHOJIOTIYHMX SKOCTEH 3€pHA COPTIB IIIICHWIN, XXUTA 1
TPUTHKAJIC, TEXHOJIOTIYHUX 1 CTIOKHMBYUX SKOCTEH KPYIT STHUX Ta 36pHOO0O0BUX BHUIB MTPOBOISTH
y mabopaTtopisx YKpaiHCBKOTO iHCTHTYTY €KCIIEPTH3HM COPTIB pociuH (maii — [HCTUTYT). AHami3u
BUKOHYIOTh 33 €IMHUMHU YUHHHUMHM METOJUKaMU Ha OJHOTUITHOMY OOJIaHAHHI, 110 3a0e3nevye
JOTPUMAaHHs MPUHLHUIY €IMHOT BIIMIHHOCTI OJHOTO COPTY BiJ 1HIIOTO — OCHOBHOTO KPHUTEPIIO
HAyKOBO-TEXHIYHOT €KCIIEPTU3U COPTIB POCIIHH.

Jnia npaBuibHOT Ta 00’ €KTUBHOI TEXHOJOTIYHOI OIIHKHU 33 €KCIEPTH3U COPTIB BEJIHKE
3HA4YeHHsI Ma€ CTaH 3€pHa, M0 HAJAXOIUTH A0 JabopaTopiil BiJ 3akiadiB ekcrepTtusu. Bono mae
OyTu 310pOBHM, 0O€3 O3HAK MPOPOCTAHHS, IMOIIKO/KEHHS KJIOMOM HIKIJTMBOIO YEpEernarikoro,
3apakeHHsI amOapHuUMH MIKigHUKamMu. KoxkHa mpo0a Mae CympOBODKYBATHUCS BHYTPILIHBOKO 1
30BHIIIHBOI) €TUKETKAMH.

3a BigOupaHHs i BlI[l'IpaBJ'IeHHSI npo0 A OIIHKH TEXHOJIOTIYHUX SKOCTEH CIIeIialliCTH
3aKJIQIiB €KCIEePTH3H 1 HAyKOBO-IOCHIIHUX 3aKiaiiB (OCTaHHI 3a IMepefadi HOBOTO COPTY Ha
Jep>KaBHY €KCIIEPTU3Y) KEPYIOTHCS TaK0K MEeTOIUKOI0 MPpOBeAeHHS KBali(iKaiifHOT (TEXHIYHOT)
eKCIIePTHU3H COPTIB POCIUH Ha MpuaaTHicTh A0 nommpeHHs B Ykpaini (IICIT). 3aranpna yactuna
(2011) (mani — 3aranpHa YaCTHHA METOIUKH).

VY nepuiii yacTuHI 1i€i METOIMKU MPEICTABICHO METOJIM TEXHOJIOTIYHOI OLIHKM 3epHa
pi3HKX OOTaHIYHUX BUAIB 1 IPOAYKTIB Horo nepepodku. Y maboparopisx [HCTUTYTY nepeBipsSIOTH
BIJIOBIIHICT, HAJICIaHOT NPoOM BKa3aHOMY THIYy 3€pHA, BU3HAYAIOTh CKIOMOIIOHICTD,
TBEPI03EPHICTh, BOJOTICTh, YMICT OijKa Ta KJICHKOBUHH, SIKICTh KJICWKOBHHH, (I3MYHI SKOCTI
tictra Ha (apuHorpadi W ampBeorpadi, cTaH BYIJICBOJAHO-aMUIA3HOTO KOMIUICKCY Ha TpHJIajIi
«Falling Number», 6oporiHoMenbHi AKOCTI TJaOOPaTOPHOIo MOMENTy Ta XJIi0omnekapChKi SKOCTI 3a
pe3ynbTaTamMu NpoOHOT 1a00paTOPHOT BUITIYKH JUIS TIIIEHHII M’ SIKOT, )KUTA 1 TPUTHKAJIE.

O1iHIOIOTh TaKOX MaKapOHHI SKOCTI TBEpJOi MIIEHUIN 32 CeAUMEHTali€r0, (I3NIHUMHI
BJIACTUBOCTSIMH TicTa Ha ¢(apuHorpadi, KOJIbOpPOM KPYHNKH Ta TFOTOBMX MAaKapoOHIB, BTpaTaMH
Cyxoi pedOBUHHU 32 BapiHHS.

OCHOBHI METOAM OIIHKH TEXHOJIOTIYHHX SKOCTEH, AKI BHUKJIAIEHO B I[IH METOMMIIU,
BIIPOJIOBX 0araTboX POKiB 3aCTOCOBYIOTH Y JIaboparopisix [HCTUTYTY /71s1 BU3HAUEHHS TOKa3HUKIB
SIKOCTI COPTIB 3€PHOBHUX, KPYIT THUX Ta 3¢pHOOO0OBHX BHUJIIB.

VY npyriii 4acTUHI METOUKY TPEICTABICHO MPUHIIUITN, METOIU, PEAKTHBU Ta 00JIaIHAHHS
JUTSL TIPOBEJICHHS J1a00paTOPHUX aHATi3iB 1 BU3HAYCHHS XIMIYHMX MOKA3HUKIB SIKOCTI POCIUHHOI
npoaykIii. BopoBamkeHHss HOBOTO 00J1aiHAHHS J03BOJIUIIO MiABHIIUTH MPOAYKTUBHICTB Ipaili B
nabopaTopisiXx, 3MEHIIMTH Macy HaBa)XOK aHATI30BaHWX MpPoO, 30UIBIIUTH TOYHICTH JOCHIAIB
METOAOM aHami3y JABOX MNapaneiabHuX mnpob. Ilpn 1mpoMy NPHUHIUMIOBI CXEeMH 1 TEXHOJOTISA
3aJMIIIINCH 0e3 3MiH.

Yacruna 1. TexHoJ10riuHa OlliHKA POCJAMHHUIBKOL MPOXYKIil
COPTIB CiJILCHKOTOCNOAAPCHKUX BUAIB

1.1 AnaJi3 3epHOBUX BH/IB
[ligroroBka 3epHa 10 aHaizy nepeadayae OUYMILEHHS MPOOM BiJ CMITTEBOI JOMIIIKK Ha
nabopaTopHOoMy 3epHoouHIyBambHOMY npuiaai «Labofiksy (dipma «Brabender», HimeuunHa),
«Petkus» (Himeuunna) abo iHIIOMy 0013 JHAHHI, TPUIATHOMY st 1ii€l meTu (puc. 1).
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3  ouMmieHoro 3epHa  OepyTh
HaBaXXKW J1Js npoBeaeHHs aHanizy (100 r),
BU3HAauUeHHs BMicty Oinka (50 r), crany
HOro BYIJIEBOJHO-aMiIa3HOTO KOMILIEKCY
32 gucaoMm mamiaHa  (300r) 1 s
nmaboparoproro nomery (2000 r).

Xinx amamizy. Amnamz  3epHa
3IIHCHIOIOTh 32 OCHOBHMMH ITOKa3HHKaMH,
10 BU3HAYAIOTh COPTOBY HAJIEXKHICTH Ta
MPUIATHICTh TPOOH IS  TEXHOJOTIYHOT
OLIIHKHU COPTY.

BusHauaroTh: TUIIOBHI CKJIaj 3epHa,
3amax, 3apakeHICTh LIKIAHUKAMH, 3€pPHOBY
JIOMIIIKY, CKJIOTIO10HICTh, BOJIOTICTb.

B 3akmamax ekcmepTH3u  Macy,
HATypy 3€pHa BH3HAYalOTh BIAMOBIAHO 10
Bumor ['OCT 10840-64, macy 1000 3epen —
3a I'oCT 10842-89. Pesynbratu
3a3Ha4Yal0Th Ha CYNPOBIJHUX 30BHIIIHIX Ta
BHYTpIIIHIX €TUKETKaX, SKMMU MapKyITh

Puc. 1. JIabopaTopHMii 3¢pHOOYMILYBAIBHUA iy 3 3epPHOM, W0 HAACHIAKTH 0
npuiaan naboparopii.

VYMICT CMITTEBOI 1 36pHOBOI JOMIIIIOK, & caMe: MIPOPOCIUX, HEJOCTUIIINX, MOPO300IHHUX,
YUIKO/DKEHHUX KJIOMOM IIKIJUTMBOK YEPENaIikow, a TaKOX YPaKCHHUX CaXKow (3a0pyaHCHHX,
CHHBOT'Y3HHMX) 3€peH Ta pIXKIB, BU3HAYalOTh y HaBaxmi 3epHa S50 T. 3apaxkeHicTh 3epHa
aMOapHUMH IIKITHUKaMHA HEJIONyCTUMa. 3amax 3epHa BH3HAYAIOTh OPTaHOJENTUYHO: 3EPHO
MOBHUHHO OyTH 06€3 CTOPOHHBOTO 3amaxy.

Jlo mpopocnux HanexaTh 3epHa 3 KOPIHISIMH a00 MapoCTKaMu, 10 BHHMIUIA 33 MEXi
000JI0HKH, 200 3epHA 3 YTPAUYCHUMHU KOPIHIIMH Ta MapoOCTKaMH, 1e(pOPMOBaHi, 3 SBHO 3MIHEHUM
3a0apBieHHsAM OOOJIOHKM BHACIHIZOK MpOpocTaHHs. BimiOpani mpopocii 3epHa 3BaXyloTh 1
BU3HAYAIOTh IX YMICT Y HaBaXIli y BIICOTKax 3 TouyHicTio 10 0,1.

CHHBOT'Y3HUMH Ha3WMBAIOTh 3€pHA IIIEHHUIl, B SKUX 3a0pYyAHEHI CHOpPAMHU CaXKH TIJIbKU
Oopinku, 3a0pyIHEHUMH (MapaHHUMH) — 3€pHA, B SIKMX 3a0py/AHCHA CIIOpaMH HE TLIBKH OOpijKa, a
I yacTHMHA NOBepxHI Ta O6opo3eHka. CHHBOTY3HI Ta MapaHi 3epHa 00’€JHYIOTh IiJ CIIBHOO
Ha3BOKO «CaXKOBi». HasiBHICTh Ca)KKOBHX 3€pEH, a TAKOK PIXKKIB Ta IHIIMX IIKIJTHBUX JOMIIIOK
y mpo0ax 3epHa He JJOIyCKa€eThCA.

Mopo306iiiHi 3epHa BU3HAYAIOTH 332 CTUCHYTOIO, 3MOPIIEHO0, 31 3MiHEHUM 3a0apBIICHHIM
NOBepXHi 3epHiBKOIO. [Ipy IbOMy HEOOXiTHO BKa3aTH KIIIMaTHYHY 30HY BUPOIIYBaHHSI.

[MomrkomKeHHs 3epHa KIJIOMOM HIKiTTMBOIO YePETAlIKO0 BU3HAYAIOTh y MPO0ax MIIEHHII],
sIKa BUPOIIyBaJach y 30HaX HOTrO MOMIMPEHHS.

3a 30BHINIHIM BUTISAOM PO3PI3HSAIOTH TPH O3HAKW TMOMIKOPKEHOCTI 3€pHa KJIOMOM
IIK1/JTUBOIO YePEMaIIKO0:

— HasBHICTh Ha TIOBEPXHI 3€pHA CIIMIB BiJl YKOJIB, III0 MAlOTh BUTJISA TEMHHX KpaIloK,
HAaBKOJIO SIKMX YTBOPIOETHCS PI3KO OKPECIEHA CBITJIO-’)KOBTA IUISIMA OKPYIJIOl UM HEMPAaBUIBHOT
hopm;

— HasBHICTh Ha IMOBEpPXHI 3epHA TakKoi X IUIIMH, B MeXax SKOi € BIaBIEHOCTI abo
3MOPILKH O€3 CIiy BiJl YKOIY;

— HasIBHICTh Ha MOBEPXHI 3€pHA MOPYY 13 3aPOIKOM TaKOI K IUIsIMU Oe3 BAaBICHOCTEH abo
3MOPIIIOK 0€3 CITiTY BiJl YKOIY.

B ycix Bumagkax KOHCHUCTEHINSI 3€pHA Mia IUSIMOIO IMyXKa Ta OOpomrHucTa. 3epHa
MIICHUIIl 3 )KOBTUMH TUISIMAMH HE TIOPYY 13 3apOJKOM, 0€3 CIiIB Bil YKOJY, BIABICHOCTEH a0bo
3MOPIIEHb B MEXaX IUX TUISIM 3a aHajli3y He BiIIHOCATH J0 3€peH, IO MAIOTh 30BHIIIHI O3HAKH
MOUIKO/HKEHB KJIOTIOM IIKIVTUBOIO YePETaIIKO0.
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Jn1st BCTaHOBIICHHSI KUTBKOCTI 3€PEH, MOIIKO/KEHUX KIIOMOM MIKIITTMBOI YEPETaIIKo 3
HaBaxku 50 T, 3BUIBHEHOT BiJI IOMIIIIOK, BiIOMpat0Th HaBa XKy 10 T KX 3epeH. 3 Ii€l HaBaXKKU
BHJIIJISIOTH MOITKO/KEHI 3€pHA, OTJIAIal0uH iX 3 00Ky OOpO3€HKH Ta CITUHKH.

ITomkomkeHi 3epHa 3BaXyrOTh 3 To4HICTIO M0 0,01 r HAa TEeXHIYHMX Barax; iX yMICT
BUPAXAIOTh Y BIICOTKAX J0 B3ATOI HAaBaXXKH 3 TouHicTIO 10 0,1. BusHadeHnHs 37iiiCHIOIOTH y TBOX
napajiejIbHUX HaBaXKKax.

TunoBuid ckian mmeHUIll (KUTBKICTh M’SKOi 1 TBepHoi, YepBOHO3EpHOI Ta Oio3epHOT)
BH3HAYAIOTh METOJOM pY4YHOTO repebupanHs HaBaxkn 20T 3epHa. Y MIIEHWI M SKOI
(Triticum aestivum L.) BepxHiii, MPOTHIICKHUH 3apOAKY KiHEIlb 3epHIBKH, BKPUTHI BOJOCKAMH,
0 YTBOPIOIOTH OOpIJKYy, JErKO TIOMITUTH HEO030pOEHMM OKOM. Y TIIIEHUIIl TBEpOl
(Triticum durum Desf.) Gopinka 3epHa a6o 30BCiM BifiCyTHs, a00 HACTIILKU CJIa0KO BHUpPAXKEHa,
0 HEO030pOEHOMY OKY 3€pPHO 3Ha€ThCS 30BCIM T030aBICHHM BOJIOCKIB. 3a (opmoro 3epHO
MIIICHUIII M SKO1, Ha BiJIMiHY BiJ] TBEp/I0i, KOPOTKE Ta OKPYyTJIe. 3epHO IMIIICHHMIII TBEPAOI 3a3BUYAN
BUJIOBXKEHE, KyTacTo-peOpucTe, Mae 3a0apBJICHHS BiJ CBITJIO- O TEMHO-OypIITHHOBOTO. 3€pHO
MIIEHHII M SKOT 4epBOHO3EPHOI Ta O17103epHOI PO3PI3HSIIOTH 3a 3a0apBICHHAM. 3€pHO 3 HESICHO
BUPAXEHUM 3a0apBJIEHHSAM CIeliadbHO 00poOsoTh 5 % PO3YMHOM iAKOro Hatpito (5T iAKoro
Hatpito Ha 100 M Boam). Yci 3epHa 3 HEACHO BUPAXEHUM 3a0apBIICHHAM MIJPaXxOBYIOTh 1
3BaXYIOTh. [10TiM KIaayTh 1X y CKISHKY 1 3aJIMBAIOTh PO3YMHOM iKOTO HATPIIO TakK, 100 3epHA
koM nepebyBanu y po3umHi. Yepe3 15 xB. mmeHuis Oino3epHa HaOyBa€ YIiTKOIO CBITIIO-
KpEeMOBOTO 3a0apBJICHHS, YEpPBOHO3EpHa — 4YEepBOHO-Oyporo. Jlomyckaerbcss oOpoOka 3epHa
KHIT SITIHHAM Y BoAi. J[jst 11bOT0 BCi BUALICHI 3epHA 3 HESICHO BUP2KEHHM 336apBJ'IeHH}IM KJIaAyTh
y XIMiYHY CKJISTHKY a00 q)ap(bopOBy HALIKY 3 OKPOLIOM y KUTBKOCTI TPOXH Oijbllle, HiXK MOTPiOHO
JUIs TIOBHOTO 3aHYPEHHs 3€pHa, 1 xkur’aTate npotsrom 20 XB., y p63yJ'IBTaT1 YOro MIICHUIS
0iy103epHa 3aJIMIIAETHCS CBITIIOIO, @ YEPBOHO3EpHA Oypie. BI/II[IJ'IGHI 3epHa M’gKoi abo TBepAoi,
YEpBOHO3EPHOT Y 017103epHOI MIIICHHUIII 3BAKYIOTH 1 iX BMICT BUPQKalOTh Y BIJICOTKAX JI0 B3STOI
HaBaxku (20 r).

Ilpuknao. 3 20 T HaBaXKH MIICHUI YEPBOHO3EpHOI BHUIUIEHO 17 3epeH MIIeHUI
Oimo3epHoi, mMaca skux craHoBHTH 0,58 r 1 10 3epeH 3 HESICHO BUpaKEHUM 3a0apBIICHHIM, Maca
akux 0,31 r. Ilicng oOpoOku myrom abo KuIl'SATIHHAM Yy Boai 10 3epeH 3 HEACHO BUPAKEHUM
3a0apBieHHAM 7 13 HUX HaOyJu CBITJIO-KPEMOBOTO 3a0apBIIEHHS, pemTa 3 — uepBOHO-Oyporo.
Macy 7 3epeH mieHuI 0i103epHOi (X) BU3HAYAIOTh 32 TPOTIOPIIETO:

maca 10 3zepern — 0,31 r

Maca 7 3epeH — x

_0,31x7
10
3aranpHa Maca mmieHuIl Outo3epHoi mopiBHioe 0,58 + 0,22 = 0,8 1, mo y BiJcOTKax
0,8x100
CKJIAJIac:; 2Ox 4 9%.
20

Hopwmu BigxuiieHHs 3a KOHTPOJIBHHUX aHATI31B THUIIOBOTO CKJIQAY MIISHUI HACTYITHI:

2 % — 3a BMICTY B MIIIEHUI]I OCHOBHOTO THITY JOMIIIOK MIIEHMII iHIHX THIiB 10 10 %;

3 % — 3a BMicTy HOMIMIOK meHwui iHmmx Tams 10-15 %);

5 % — 3a BMICTy JOMIIIOK MIIIEHUITI 1HIUX THIIB > 15 %.

3aranbHy CKJIOMOJIOHICTh 3€pHAa BU3HAUAIOTh Y HaBaXKIll 3€pHIBOK MIeHUIl Macoro 50 T,
3BITLHEHOT BiJf CMITTEBOI Ta 3epHOBOI JoMimioK. [lij mokazHWKOM 3araiabHOi CKIIOMOAIOHOCTI
PO3YyMIIOTh CyMy TOBHICTIO CKJIOMOAIOHUX 1 MOJOBUHHM YaCTKOBO CKJIOMOIOHMX 3epeH. AHaui3
3AIMCHIOIOTh 3a J0TMOMOrow maiadaHockomna abo 3a pesynbTaTaMu OISy 3pi3iB 3epeH. 3a
BUKOPHUCTAHHS JiaaHOCKOIIA HA KaceTi MPHIaay pO3TAIIOBYIOTh HaBAXKY 3€pHA 1, 31HCHIOIOYH
KPYTOBI PyXH KaceTH Yy TOPHU30HTaJbHIM IUIONIMHI, J0csraioTh 3anoBHeHHA Bcix 100 komipok
PEeNNiTKH IUTMMH 3epHaMu (IO OJHOMY B KOXHIM Komipiii). Hammumiok 3epen oOepekHO
3CHUNAIOTh, 3JIETKa HAXWJISIFOUM KAaceTy, MICHs 4Ooro i BCTABISIOTH y MPOpi3 MPHIIaAy 1 BMUKAIOTh
JUKEpeIo CBiTia. 3a JOMOMOTOI0 PYyYKH YIPABIiHHS KaceTy BCTAHOBIIOIOTH Y KOPITYCi Tak, M00 y
noJii 3opy OyB mepimiuid psj KOMIpOK i3 3epHOM. JIIUMIBHUK HaJaIlITOBYIOTh OOEPTOM PYUKH
CKUIAHHS BIITIKY Tak, 00 Ha BepxHboMy Tadmo Oymu mudpu 00, a Ha HkHBOMY — 50. TTicns

BCTAHOBJIEHHS JIYMJIbHUKA neperiaaar0oTb KpiSB OKYJIAP L[ia(baHocxona nepmnﬁ paa 3€pcH,
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MiApaxoBYIOTh KUIBKICTh MOBHICTIO CKJIOMOAIOHMX 1 OGopomrHucTHX. [Ipu 1bOMy 10 MOBHICTIO
CKJIOTOAIOHUX BIJHOCATH 3€pHA, IO MPOCBIYYIOTHCS, a J0 OOpPOIIHUCTHX — Ti, L0 HE
MPOCBIYYIOThCS. 3epHAa 3 4YacCTKOBO TNPOCBIYyBaHMM a00 YacTKOBO HENMPOCBIYyBaHUM
€HI0CTIEPMOM BiAHOCSTH JI0 YACTKOBO CKJIOMOAIOHUX 1 HE MiIPaxOBYIOTh.

O0epToM pYYKH 3a TOJAMHHUKOBOIO CTPUIKOKO BIJKJIATAIOTh HA JIYMIBHHUKY KIJTBKICTh
MOBHICTIO CKJIOMOAIOHUX 3€peH, a 00epTOM PYYKH HPOTH TOAWHHHKOBOI CTPUIKM — KUIBKICTh
OopomrHUCTHX 3epeH. [ics orsay BCiX 3€peH MepIioro psay KaceTy MepeMillyloTh Tak, o0 y
noii 3opy OyB HOpyruid psan 3€peH, MeperisfaroTh iX 1 pe3yslbTaTH MiApaxyHKY IOBHICTIO
CKJIONOIOHMX 1 OOpOLIHMCTHX 3€peH BIAKIANAIOTh HA JIYWIBHHUKY 1 T. A. Ilicims mepermsmy
OCTaHHBOTO JIECSTOTO PsAy 3€peH, PO L0 MONEPe/HKYE YEPBOHA CMYTa Ha KaceTi, Ha HUKHbOMY
TabJI0 JiYWIbHUKA Oy/ie BKa3aHO BIJCOTOK 3arajbHOi CKJIOMOJIOHOCTI, @ Ha BEPXHbOMY — BMICT
MTOBHICTIO CKJIOMTOAIOHMX 3epeH y BiJICOTKAX.

3a BH3HAYCHHS 3arajbHOI CKIIOMOMIOHOCTI 3a pe3yJbTaTaMH OTJISAY 3pi3y 3epHa 3
HABXXKH TIIICHHMIN MOCIiIL BUAUIA0TE 100 MiuMX 3epeH 1 po3pi3aroTh iX YHNOMEPEeK MocepenHi.
3pi3 KOXKHOTO 3€pHA MEePersiAaroTh 1 BIAMOBIIHO 0 XapaKTepy 3pi3y 3epHO BITHOCATH IO OJIHI€l
13 TpPhOX TPYI: CKJIONOMIOHI, OOPOIIHUCTI, YAaCTKOBO CKJIOMOMIOHI 3a HACTYITHOIO
XapaKTePUCTHUKOIO:

— CKJIOTIOAIIOHE 3ePHO — 3 TIOBHICTIO CKJIOMOIIOHUM €HI0CTIEPMOM;

— OOpOIIHKCTE 3epHO — 3 MOBHICTIO OOPOITHIUCTUM €HIOCIEPMOM;

— YaCTKOBO CKJIOMOJIIOHE 3€pHO — 3 YACTKOBO OOPOLTHUCTUM 200 YaCTKOBO CKJIOMOIIOHUM
€H/I0CTIEPMOM.

3epHa MNIIEHMI 3 YiTKO BUPAXEHUMHU OOPOLUIHUCTHUMHM IUIIMAMM — <GKOBTOOOUKH» — 3a
30BHIIIHIM BUIVIAZIOM 0€3 pO3pi3aHHs BIJHOCSATD JI0 YACTKOBO CKJIONOAIOHHX 3€pEH.

3aranbpHy CKJIONOMIOHICTH 3epHa (3.) Y BIICOTKaX OOUUCITIOIOTH 3a (hOPMYJIIOH0:

3.=

ne: I, — KiTbKiCTh TTOBHICTIO CKJIOTIOIIOHHMX 3€PEH, IIIT.;
Y. — KUTbKICTh YaCTKOBO CKJIONOJIIOHKMX 3€PECH, IIIT.

OOYHNCITIOITh 3arajbHy CKJIOMOMIOHICTh IO JECSATHX YacTOK BIiJICOTKA 3 TMOAAIBIITUM
3a0KPYIJICHHSAM PE3yJbTaTy 10 IUIOTO YHWCIA: SKIIO JECATI YacTKH CIIAYIOTh 32 HEMapHOIo
1 (poro, TO OCTAHHIO 30UIBIIYIOTH HA OJMHUIIO, KOJIU 32 ITAPHOIO a00 HyJeM — ii 3aiaumaoTh 6e3
3MIHH.

Ogopmnenns oanux. Y TOKYMEHTI HpO SIKICTh 3€pHAa BKa3yIOTh pe3yJbTaT BHU3HAUCHHS
3arajpbHOi CKJIOMOAIOHOCTI y mimMx mudpax y BIICOTKAX, a TaKOX METOJ] BHU3HAYECHHS
ckionofioHocti (Ha niadanockomi abo mo 3pizy 3epHa). Po30DKHICTE MK pe3yibTaTaMH
MIEPBICHOTO 1 KOHTPOJILHOTO aHATI3IB HE MOBUHHA MEepeBUITYBaTH £+ 5 % aOCOIFOTHOTO 3HAYCHHS.

1.1.1 BuzHaueHHs BOJIOTOCTI

Bomnoricte 3epHa i OopollHa BH3HAYAIOTh 33 JIOTIOMOTOI0 aBTOMATHYHOTO BOJIOTOMipa
«Super Matic», HamiBaBTOMaTH4HOI CcymrmibHOI madhu bpabGenaepa abo IHIIOrO MPH3HAYECHOTO
JUTSL TIMX TUIed oOJaHaHHSA, TPaayHoOBaHOTO 3a JOTIOMOTOIO 3Pa3KOBOTO BaKyyMHO-TETUIOBOTO
npunaxy «OB3-1» (I'OCT 8.432-81 «l'ocymapcTBeHHass cuctemMa O0O€CIEYeHHs €IMHCTBA
U3MepeHnii. BIakHOCTh 3epHa W TIPOAYKTOB €ro mepepaboTku. MeToauka BBITOJHEHUH
U3MEpPEHUI Ha 00pa3Il0BOi BaKyyMHO-TEIUIOBOW ycTaHOBKe»). Bomoromip «Super Matic» (dipma
«Foss Electricy, [lanist) mpu3HaueHuid Uiss BU3HAYCHHS BOJIOTOCTI 3epHa MiieHHI (6e3 momenry
npo6u). BuzHaueHHs IPyHTYETbCS Ha 3MiH1 JII€JIEKTPUYHOI CTAJIO1 3epHa 3aJI€KHO BiJl BOJIOTOCTI.
Jlna BuMiproBaHHsl OepyTh HaBaXKy 3epHa miieHuil 50 r, KoTpy 3acunaroTh y OyHKep Mmpuiiaiy.
HaruckanHsM KHONKM MOro BMHUKalOTh 1 Ha Ta0loO BIAMIYAIOTh MOKA3HUKU CTPLIKH, SKI
XapaKTepU3yIOTh BEIMYMHY BOJOTOCTI.

BusnauaroTh BOJIOTICTH 3€pHa Ta OOpOLIHA TakKOXX METOAOM BHCylryBaHHA 10 T
po3menenoro Ha mimHI «[lipyer» 3epHa abo OopomrHa B eNEKTPUYHIA HamiBaBTOMATHYHIN
cymwibHii 1radi bpabenmepa (puc. 2) 3a 130°C mpotsrom 40 xB. lllada mis mBumkoro
BHU3HAUYEHHS BOJIOTOCTI oOnmamgHana 10 rHizmamu juist po3mimeHHs 10 mpo0, HarpiBaTbHUMH
eJIeMeHTaMu, OIMeTalIeBIM 1 KOHTAKTHIM TEPMOMETPaMHU, TOPCIOHHNMU Tepe3amu. HaBaxky 10 T
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3BaXYIOTh y OIOKCax Ha TEXHIYHHMX Barax. Iliciisi BCTaHOBICHHS 3aJaHOi TeMIIEpaTypH OIOKC 3
po0OOoI0 TOMIIIAITh Y KaMepy HariBaBToMmaTta. [10TiM 3a J10nmoMororo pyuku-kosieca 10-rHi3qoBy
TapiJIKy MOBEPTAlOTh TaK, 1100 MOXKHA OyJ0 MOCTaBUTH APYry npoly, 3a HEH TPeTo 1 T. A.
Tapinky MOXHa MOBEpPTATH TUIBKU y TOMY pa3l, KOJM BaKiib BOYJOBAaHUX TEpe3iB IMiTHATHH,
TOOTO Tepe3n He MpaIroroTh. Hamanai MoXHa OmMycKaTH BaXKiib TEPE3iB JIMINE 3a MPAaBHILHOTO
TIOJIO’KEHHS TAPLIKH, Y IIbOMY pa3i YiTKO YyTH KJIaIlaHHS.

| [Ticns  3akiHYeHHS  4Yacy  CYIIiHHS,
BMHKAIOTh OCBITIICHHS TEpe3iB, BAXIJIb 3 JIBOTO
O0OKy oOmycKaroTh. B  OCBITIIECHOMY BiKOHIII
B1J100pa)kaeThCs BiICOTOK BoJorocti mpodu. Ilicis
3aIUCy Pe3yJbTaTy B )KypHaJI BaXKUIb MIJAHIMAIOTh 1
TapiJIKy 3a JOTIIOMOT0I0 PYYKH-KOJeca MOBEPTAI0Th
710 HaCTaHHs KJIanaHHsA. Tak caMO BCTaHOBIIOETHCS
HaJ Tepe3aMHu Jipyra rnpooa, moTim TpeTs i T. 1.

1.1.2 Bu3HayeHHs MOKA3HUKIB SIKOCTI 3epHA

3a J0nmoMororo anaiizaropa «Infratec 1225»
3a pomomororo anaiizaropa «Infratec 1225
(pipma  «Tecator»,  IlIBemis)  BHU3HAYAIOTH
MOKAa3HUKHK SKOCTI 3epHa MIIEHHI, SYMEHIO,
KyKypyI3H, TOPOXY, BiBCa, PHCY, KHTa, TPUTHUKAJIE,
coi, HaciHHA pinaky (puc. 3). Ilpunuun poGotu

puiIagy IPYHTY€ThCS Ha BUMIPIOBaHHI
MIOTJIMHAHHS npo6oro €JIEKTPOMArHiTHOT O
BUITPOMIHIOBAHHS. ITin yac MIPOBEICHHS

R — : - - aHajlizy OCHOBHI KOMIIOHEHTH 3epHa (TIpOTeiH,

Puc. 2. HaniBaBTOMaTHYHA CYIINJILHA BOMa, JKMp TOMO) TOTHHAITH  EJeKTPo-
wada Bpabennepa MarHiTHEe BUIIPOMIHIOBAHHS B 00JIaCTi OJIMKHBOTO
iH(ppayepBOHOro iama3oHy, TOMY HE BHMHHUKA€ MOTpeOM y MiAroToBIi 3epHa. s aHamizy
BUKOPUCTOBYIOTH HEMOApiOHEHe, HeoOpoOJeHe NPOTPYHHHKAMH, PETYJIATOpaMH pOCTY Ta
IHIIUMU XIMIYHUMH TIperapaTaMu 3epHO.

MeTton Bindmpanusa npod. BinGuparots nmpodu ai1st aHami3y 3epHa BIANOBIIHO 0 BUMOT
JACTY 4117:2007. Maca HaBa)kKk# B35TO1 [UIst aHaii3y 6mm3bpko 250-350 T.

ITiocomoska npunady. «Infratec 1225y BCTaHOBIIOIOTH Y MPUMIIICHHI, PUIIA]] BMUKAIOTh
B eJleKTpoMepesky 3a 30 XB. 10 TOYaTKy aHamli3y.

Jlo anamizaropa MpHETHYIOTH TMPUHTEP 13 3aBaHTaXEHUM manepom. llicis BMHUKaHHS
NpUIagy TMPOBOAUTHCS aBTOMATHYHE TECTYBaHHA HOrO KOMIT'IOTEPHOI CHCTEMM 1 Ha JuUCILIel
3’SIBJIETHCS TOJIOBHE MEHIO, SKE J03BOJIsIE BUOPATH PEXXUM POOOTH:

Infratec main menu

Select: Analyze Set up Support

Cancel f; f, f3 f, confirm

Analyze — e ¢dyHKIis, 0 BUKOPHCTOBYETHCS 3a CTAHAAPTHOI eKCIUTyaTallii Mpuiagy
«Infratec 1225». Bona mo3Boisie 3a BKEe ICHYIOUMMH IPUKIAJHAMH MOJENSMH BH3HAYaTH
KOHIICHTpAIlil pi3HUX KOMIIOHEHTIB y TpoOax HEBIOMOTO CKIIATy.

Jnst Toro, 100 BUKOHATH aHAITI3, HATHCKAIOTH KiaBimy «fi», po3ramoBaHy I HaIImucoM
«Analyzey» y ronoBHoMy MeHIo. [Ipn iboMy Ha JucIuiel 3’ SBUThCS HACTYIIHE:

CALID: WH 00003 (Wheat) abo CALID: Ba 00003 Barley

Select: next prev search

Cancel f; f, f5 f, confirm

Jns BimOupanHs HeoOXigHOT 3pa3KOBOI MOJEN MEPEeryisalTh CIUCOK BCTAHOBICHUX
3pa3KoBUX Mojenel, Hatuckatoun kiasimn «fi» Ta «f». Konu Ha expaHi 3’ sIBUThCSI MOJIETb, JUIS
BUKOHAHHS aHAII3y HATUCKAIOTh «CONfirmy.

Xio awnanizy. HaBaxky (250-350 r) 3acumaroTh y HpuiiMaidbHy BOpOHKY. Ha mouaTky
aHai3y BUKOHYETHCS KOHTPOJBHE CKaHYyBaHHS MOPOKHBOT KOMIipkd. [IOTiM BiTUUHSIOTHCS
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JBEPISITA 1 KOMIpKa 3alIOBHIOETHCS JOCHTITHOK0 TpoOoro. [Ticis 1boro mpoBOANUTHCS CKaHyBaHHS
nepmioi cyonpoou i, oOjajHaHEe NIITOYKAMH, PO3MOAUILHE KOJIECO MOBEPTAETHCS, 3BUILHAIOYU
KOMIpKY BiJ nepmioi cyOmpobu 1 nojarounm HacTynHi. Ilicias aHamily OCTaHHBOI KOJIECO
00epTaEeThCs 10 THX Mip, MMOKU BCE 36PHO HE OMHMHUTHCS Y BUCYBHOMY siuKy. [loTim aBepiisita
3aUMHSIOTHCSA Uy MPUHMalbHYy BOPOHKY MOJKHA 3acHTaTH HacTymHYy mpoOy. KiabkicTe cyompoo
("4acTuH), Ha SKi MMOAUIAIOTH TPOOY 3epHA, MOXKHA 3MIHIOBATH 3a JOTIOMOTOIO KJIaBiaTypH Ta 4epes
neHTpatbHuid Komm ' 1otep. [Ipomec TpuBae Onmm3bko 1 xB. PesynbTaT aHamizy 3°SBISFOTHCS Ha
nucriei 1 BUBOASTHCS OTHOYACHO HA MPUHTED.

Pesyneratu anamizy Protein Moisture Gluten (mpotein, BosioricTh, KieiikoBuHa) 12,4;
11,5; 25,1 Cancel f; f; f3 f, confirm. Confirm: Hatuckanus miel kuaBim iHiliFO€ TOYATOK HOBOI'O
aHaJi3y, Ha eKpaH 3HOBY BHUBOJMTHCS MeHIO «Analyze». ¥V mnpuiiManbHy BOPOHKY 3aCHUIAIOTh
HOBY IpO0Yy.

BaxinBo BUKOPUCTOBYBATH KOMIPKY, 1110 MIAXOAUTH Ul 00’ eMy neBHoi poou. Komipka
3aBIIUPIIKK 18 MM BHKOpH-
CTOBYETBCS ISl STUMEHIO,
BiBCa, pUCY, KUTA, TPUTHKAJIE,
mmennni, 30 MM —  Ia
ropoxy, KyKypyas3d, coi,
6 MM — 715l HACIHHSA pilaKy.

Kaniopysanns.  Tlpouec
KaJiOpyBaHHS - e
MaTeMaTu4Ha IMpoIeaypa, Mo
JIO3BOJISIE OTPUMATH MOJIENbHI
JlaHi 17151 OJTHOr0 KOHKPETHOI'O
KOMITOHEHTA, TOOTO
KaJiOpOBOYHY MOZEIb.

IIpuknagna MOJICIIb

(maker KaniOpOBOUHHUX
MoJieneil) MOXKeE OyTH
BUKOPHCTaHA CHCTEMOIO
«Infratec 1225» IIst

BU3HAYCHH BMiCTy OHOIo

- a00 KUIbKOX KOMIIOHEHTIB.
Puc. 3. Ananizarop «Infratec 1225»

s mocsirHeHHS i€l MeTH HeoOX1IHO BU3HAYUTH MOYATKOBI JIaHi M0I0 XiMidyHOT Oy10BU
npoOu, 110 aHaJi3y€eThCs.

Jlo movaTky ckaHyBaHHsS HEOOXiJIHO BBECTH Ha3By KOMITOHEHTIB Ta XiIMiUHI 3HAYCHHS IS
npo0, siki TpeOa 3B’s13aTH 31 CEKTPOM, MiCIIsl YOTO BUKOHATH CKaHYBaHHS.

[Tpo6 i3 BimoMHMH XiIMIYHUMH 3HAYEHHSIMH JJIS1 CTBOPEHHS KaliOpOBOYHOI MOJENi Mae
Oyt 6au3pko 100.

3a momomorow mporpamuoro 3abesneuenHs «Infratec 1225y motpiOHO omparroBatu
OTpPHMaHi CIIEKTPH, OJJHOYACHO MOB’SA3YIOUH 1X 13 XIMIYHUMH JTaHUMH.

Hoenso 3a npunadom. Ouuinyroun Npuiajg 3CEpeJUHM HE MOKHA BHUKOPUCTOBYBATU
pimuHy, TUTBKH TmiTouku. OOayBaTHW TpHaj] CTHCHYTHM TIOBITPSM MOKHA TiJTBbKM 30BHI. 3a
BUKOPHUCTAHHS OOMyBy BCEPEIMHI iCHy€ PHM3HMK MNOIIKOMKEHHS ONTHYHHX JiH3. IX MOXKHA
NPOTHUPATH JINIIE CTELIATbHUM MaNlepOM, 3BOJIOKEHUM JAUCTHIIBOBAHOIO BOIOKO.

MeToauka npoBeAeHHs kBanidikaLilnHOI eKCnepTn3n CcopTiB POCNMH Ha NPMAATHICTb A0 NOLWMPEHHS B YKpaiHi. Metoamn
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1.1.3 BuznauenHs yucJaa najginas 3a Xaroeprom-Ileprenom

MeTton 6a3yeTbesi Ha MBHIKINA KieiicTepu3alii BOJIsSHOI CycreH3ii OOpoliHa Ha KUILISYii
BOJISIHIM OaH1 3 MOJABIINM BUMIPIOBAaHHIM CTYIEHS PO3PIIKEHHSI KPOXMAJIbHOTO TEITIO MMl €0
anb(ha-aMinas.

Yucno magiHHS — 1€ 9ac y CeKyHIaX, HeoOXiTHUN IS 3MINTyBaHHS 1 TIAJiHHS HA TIEBHY
BiJICTaHb BICKO3UMETpa-MIIIAJIKH B TapsAviid CycIieH3ii i3 O0pOoIIHa Ta BOIH, SIKa PO3PiIKYETHCS.

Obnaonanna ma niocomoexka npoou 014 ananizy. BU3Ha4aloTh YUCIIO MaiHHSA Ha TPUITai
«Falling Number» (dipma «Falling Numbery», IllBewis), sSKuii CKIama€eTbes 3 BOISHOI OaHi
nmiaMeTpoMm 15 cM 3 KpHUIKOK 1 TpuMadeM Ui TpoOipoK, BICKOZUMETpPA 13 3aTUCKyBadeM, SKHIA
3aKpIIUIIOE CTPIKEHb BICKO3UMETpa y TpUMadyi, 1 KOHAEHCATOpa JJIsl 3HMKEHHS MapOBUIITICHHS
(puc. 4). HarpiBanus OaHi 3/iiiCHIOETBCS CICKTPHYHUM HarpiBadeM moryxHictio 600 V.
IIpoGipku Bicko3WMeTpa BUTOTOBJISIOTHCS 31 CIEIIaJbHOTO CKJIA 1 3a0e3leueHi CTaHAapTHUMU
TYMOBUMH Kopkamu. BHyTtpimHiit giamerp npobipok 21 + 0,02 mm, 30BHImHIN — 23,8 £ 0,25 MM,
nogxkuHa — 220 + 0,3 mwm. Ilimetka (25 + 0,2 i) ciayrye Ui BUMIPIOBaHHS 00’ eMy
OUCTUIBOBAHOI BOAM, HEOOXIMHOTO JJs TpPUTOTYBaHHS cycnensii. TowHicTe BariB, w00
BUKOPUCTOBYIOTH JUIsI 3ByKyBaHHS HaBaxXkH, + 0,01 T.

T — Yac mpormecy peryaroeTbes
aBTOMAaTHYHO, ane MOJKJIMBE
BUKOPUCTAHHS CEKyHIOMipa. 3epHO,
10 aHaI3yI0Th, MOJPIOHIOIOTH Ha
71a060paTOPHOMY MOJIOTKOBOTO THITY
winaky 3100 (dipma  «Falling
Number»,  IlBewist).  [puHumn

roro i 0a3yeTncs Ha
BHCOKOIIIBHIKICHOMY TOJAPIOHCHHI 1
MPOCIitOBaHHI MPOIYKTY, 111(0)

MOTpaIUIsiE HAa CHTO 3 OTBOpPaMH
0,8 mm. JlomycTuma Mexa BOJIOTOCTI
IS 3epHa - 25 %. 3a
PO3MENIOBaHHS pi3HUX poo
MIPOMDKHOI OYHCTKM HE TOTPiOHO,
TOMYy 1[0  MJIMH  OOJIaJHAHO
OUKJIOHHAM  KOJIEKTOPOM,  SIKUH
3a0e3meyye CaMOOYHIIICHHS.

Jis  po3mentoBaHHS OepyThb
300 r 3epHa, AKIO Maca MEHIIA, HIXK

Puc. 4. llpuaanx 1y BU3BHAYEHHS YMCJIa NAAiHHA

200 T, TO OTPUMYIOTH HEJIOCTATHBO YiTKI pe3yabTaTH.

3epHO 00EpEe)KHO 3aCHIAIOTh y Apo0apKy, II00 YHUKHYTH TE€PEBaHTAKEHHS 3a
HarpiBanHs. [logpiouenns tpuBae 30—40 ¢ miciis 3acUManHsa OCTAHHBOI MOPLii 3epHA y JpoOapKy.
3anumok 000m0HOK Ha cuTi (Omm3bko 1 % Bix 3acumaHoro 3epHa) 0 PO3PaxyHKy He OepyThb.
[TonpiGHEHE 3epHO PETENBHO MEPEMIIIYIOTh 1 BIIOUPAIOTh HABAXKKY.

Ha ymcno mangiHHA BIUIMBAE po3Mip 4acTOK MOAPiOHEHOro 3epHa. ToMy PO3MIp 4acTOK
OTPUMaHOTO OOPOIIIHA MA€ BiAMOBIIATH HACTYMHIN crienngikarii:

ITpoxin cuta, % OTtBOpH cHUTa
100 710 mikpoH
94-98 500 MikpoH
55-70 210 MiKpoH

CuroBuil aHai3 BUKOHYIOTh TakuM 4MHOM: 100 r moapiOHEHOro i mepemilaHoro 3epHa
NpPOCIBalOTh Kpi3b KpyIJie CHUTO JiaMeTpoM Onu3bko 22 cM. CHTO CTpYyLIyIOTh BpY4YHY B
TFOPU30HTAILHOMY HAMPSIMKY IPOTATOM 3 XB., IOCTYKYHOUH HUM KOXHi 15 ¢ 1o cTouy.

Yucno magiHHS BU3HAYAIOTh Y HABaXIl mpoTy abo OGopomrHa 7 T 3a BosorocTi 15 %. YV
pasi BiIXWIIEHHS BOJOTOCTI Bix 15 % HaBaxKy OepyTh 3 ypaxyBaHHSIM BOJIOTOCTI mpodu (Tadm. 1).
KinbKkicTh BO/H, IO TOAA€THCS B X011 aHATI3y, HE3MIHHA.

MeToauka npoBeaeHHs kBanidikauinHOT ekcnepTnan CopTiB POCIUH Ha NPUAATHICTb 40 nowmpeHHs B YkpaiHi. MeToam
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Tabmums 1

Hagpasxka po3mesieHOro 3epHa a60 GOPOLIHA 32/1€2KHO BiJ BOJIOTOCTi 1JIs1 BU3HAYEHHSA
qycJIa NagiHHaeA

Bounoricte, % | HaBaxka,r | Bomoricts, % | HaBaxka,r | Bomoricts, % | HaBaxka, T
1 2 3 4 5 6
9,0 6,40 12,0 6,70 15,0 7,00
9,2 6,45 12,2 6,70 15,2 7,00
9,4 6,45 12,4 6,75 15,4 7,05
9,6 6,45 12,6 6,75 15,6 7,05
9,8 6,50 12,8 6,80 15,8 7,10
10,0 6,50 13,0 6,80 16,0 7,10
10,2 6,55 13,2 6,80 16,2 7,15
10,4 6,55 13,4 6,85 16,4 7,15
10,6 6,55 13,6 6,85 16,6 7,15
10,8 6,60 13,8 6,90 16,8 7,20
11,0 6,60 14,0 6,90 17,0 7,20
11,2 6,60 14,2 6,90 17,2 7,25
11,4 6,65 14,4 6,95 17,4 7,25
11,6 6,65 14,6 6,95 17,6 7,30
11,8 6,70 14,8 7,00 17,8 7,30

Jia  mBHAKOTO BH3HAYEHHS BOJIOTOCTI TOApiOHEHOro 3epHa 1 OOpOIIHA MOXHA
BUKOPHCTOBYBATH CIIEIiaJIbHI MPUIAIH.

[Tepen BU3HAUEHHAM YHCIIa TAAIHHS Y OOPOITHI HOT0 MONepeIHbO MPOCIFOIOTH KPi3h CUTO
0,8 MM 17151 BIZTOKpEMIICHHS TPYI0YOK.

Xio awmanizy. Y BoasHy OaHIO HaJMBAaIOTh IUCTWIBOBaHY BOAY Ha 2-3 CM HIKYE
BEPXHBOTO Kpalo MOCYAWHH 1 JOBOJATH ii 10 KumiHHA. [li yac BU3HAUYEHHS 4KCia MaaiHHS BOJa
Mae Kkumitd. OXOJOMKYIHoUy KpHILIKY IIUIBHO BCTAHOBIIOIOTH Ha MICIE 1 NPUETHYIOTh
BOyIOBaHMIA B HEi XOJOJWJIBHHMK JI0 XOJIOJAHOI BOISHOI CHCTeMH. XOJOIHA BOJa MAa€ TEKTU
0e3rnepepBHO NPOTATOM YChOI'O HYacy poOoTu amapaTy. Y mNpoOipKy BICKO3MMETpa KIAAyTh
HaBaxky 7,0 £ 0,01 r moapiGueHoro 3epHa abo OGopomHa 15 % BoJOTOCTi, MOTIM TOJWUBAIOTH
25 mn guctunboBaHoi Boau Temreparyporo 20°C. IIpoGipky 3akymoproroTh YHCTUM T'yMOBUM
KopkoM 1 crpymyroth 20-30 pasziB s OTpUMaHHA OMHOPIAHOI cycren3ii. IloTiM BuitMaroTh
KOPOK 1 32 JTOTIOMOTOI0 BICKO3MMETpa-MiIlIAJIKK YaCTKU OOpOIIHA, IO MPWINILIH, MEPEMILYIOTh
JIOHU3Y.

[IpoOGipky 3 BICKO3UMETPOM-MIIIAIKOK Yepe3 OTBIip Yy KPHIII HOMIAIOTh HA KUIUIIYY
BOJIHY OaHIO, Onpa3y X BHCYHYBIIM Tpumau Brepend. IIpoGipka BickozumeTpa Mae OyTH
BCTAHOBJICHA y MpWiIaJ] 1 3akpimieHa npotsroM 30 ¢ micis 3MimyBaHHA. SIK TIIBKH TpUMad
MIOCTAaBJIEHO Ha MicClle, BMHKAEThCS aBTOMAT 4yacy W amapar MOYMHA€E IMPAIOBATH, 31HCHIOIOYN
Opy IbOMY JBa MEPEMILIYIOUHX PYXH B CEKyHAY (OAMH HEepeMIIIyIouuil pyx = pyx JOropu i
JoHU3Y). JIOBXKHMHA MEPEMILIyI040TO PYXY PETyIIOEThCS HIKHIM 00MEXyBaueM MIIIAIKH 1 THOM
npoOipKH BICKO3MMeETpa, MIMIAJKa MPH LOMY MA€ JETKO pyxaTucs. BaxiuBo moTpumyBaTHCS
NEBHOT MBUAKOCTI MEPEMIITyBaHHS.

Uepes 59 ¢ mimmanka 3ynuHA€THCS B HAMBUILIOMY HOJOXKEHHI, TOOTO HMKHS OOMEXyroda
YacTUHA i CTUKA€TbCA 3 KOPKOM, KOTPHUI 3a JIONOMOIOK 3aTHUCKaya TICHO MPUKPIIUIEHUH 10
npoOipku npwiany. Mimanka 3anumaerses 0,5 ¢ y HaliBumii no3uii, piBHO yepe3 60 ¢ micis
BUMUKaHHS PETyJISATOPA Yacy BOHA BIAKIIIOYAETHCS 1 MOYMHAE MiJ €0 BIACHOI Baru OIyCKaTUCS
B cycnensli. Komu HWKHINH KiHelb BEPXHBOTO OOMEXYBAJIBHOIO NPHCTPOI OIYCTUTHCA M0
BEPXHBOT'O KIHII MPOOipKH, aBTOMAT YaCy BUMHUKAETHCS 1 [TOJJA€ CUTHAM NP0 3aKIHYCHHS aHaTi3Yy.
VY BUMajaKy 3aCTOCYBaHHS CEKyHIOMipa HOTO BUMUKAIOTh BPYUHY.

[To 3akiHueHHI aHami3y, HATUCHYBIIM BIJMOBIJHY KHOIIKY Ha TMaHEIN, BiJITyCKalOTh
TpuMad i BUAMalOTh MpoOipKy 3 moprrHeM. 3adikcoBaHa 3yNMUHKOK Npwiany mudpa Ha TabiIo
MOKa3y€ YMCIIO MaJiHHSA B CEKyHJaX. 3HSABIIM MOKA3HUKH MPWIATY, iX CKHAAIOTh HATHCKAHHAM
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BIMOBIIHOT KHOMKHM. YuWCIO mMaaiHHA BHU3HAYAIOTh K CEpPEeIHE MDK IMapajielbHUMHU
BHUMIPIOBaHHSIMHU.

3a MOBTOPHUX BU3HAYEHb OJHIET MPOOH BIIXUJICHHS PE3yJIbTATiB MOBUHHI 3HAXOIUTHUCH Y
Mexkax £ 5% cepemHbOro 3HAYCHHS YWcla TMafiHHA. 32 YKMCIOM TaJiHHSI BU3HAYAIOTh CTaH
BYTJIEBOJIHO-aM1JIa3HOTO KOMIUIEKCY 3€pHa 4YH OOpolIHA, CyAsud (OMOCEPEeAKOBAaHO) TIPO
aKTHUBHICTH aynbda-aminazu (Tadr. 2).

Tabmums 2
YMoBHA XapaKTepHCTHKA AKTHBHOCTI ajib(a-amMijia3u B 3epHi pi3HUX BUIB
3aJIe5KHO Bi/l YMC/I1a NagiHHA

AKTHBHICTB Yucio magiHgs, ¢
anbda-aminazu TIIICHUTIS KHUTO TPUTHKAJIE
Bucoxka <150 <80 <100
Cepenns 150-300 80-200 100-250
Hwusbka >300 >200 >250

1.1.4 Po3MesiloBaHHA 3epHA

Oo6aagnannsi: MmauH «MJIY-202 Bronep» (IlIBefinapis), maboparopHuii po3citoBad 3
Ha0OpOM CHUT, Bar'l TOProBi, OaHKM 3 KPUILKAMH, JIOTOK JUIs 3aMOYYBaHHS 3€pHA, MIpHI LWITIHIPH,
COBKH, IIITKA-3MITKH, IIITOYKH Ta HOPKHUKHU JJISI CHT.

Twenuys m’aka

JIJ1g OIiHKM TEXHOJIOTIYHUX SIKOCTEH COPTIB MIIEHUI M’ SIKOT BUKOPHCTOBYIOTH OOpOIIIHO,
OTpUMaHe 3a OAHOCOpPTHOrO romeny, Buxia 70 %.

IMinroroBka a0 anajdizy. CrniociO MiArOTOBKH 3epHA 10 PO3MEITIOBAHHS 3aJICKHTh BiJ
TBEP03EpHOCTI cOpTiB. BonoricTh 3epHa, CIIPSIMOBAHOTO HA MEPIIY JpaHy CUCTEMY, 3aJIEKHO BiX
TBEpAO3EepHOCTI TmmieHmIi, Mae Oyru 13,5% g wm’sko3epHux coprtiB, 15,5% — s
cepeaHbOTBEepao3epHUX Ta 16,5 % — nmus TBepAo3zepHUX. BiBonoKyBaHHS M KO MIICHUII
TpuBae 16-24 roa. (tadum. 3). ITotiM npoda HAAXOAUTH HA PO3MEITIOBAHHS.

Tabmuns 3
Pesxxum X0/101HOT0 KOHIUIIFOBAHHS 3€PHA NMIIEHUIi TBEPOI i M’SIKOI, TPUTHKAJE
M’sxa
[Mmenuns Teepna CEepEeHbO- , Tputukane
TBEpA03EpHA M’SIKO3€pHa
TBEpAO3EpHA
TpuBaicTh BiJIBOJIOKYBAaHHS, 24-30 24 20 16 16
roJ.
BosoricTs 3epHa, 1110 HaXOAUTH
PHa, IO HaIxos 17,0 16,5 15,5 135 135

Ha Mepuly ApaHy cuctemy, %o

s po3merntoBaHHS OepyTh OHAKOBY HaBakKy 3epHa — 2000 T.

HeoOxinny kimbKicTh Bomu (X) 1Sl 3BOJIOKEHHSI B3ATOI HABKKU 3HAXOIATHh 3a
Tabsmrero 4 abo BUPaxoBYIOTh 3a (POPMYIIOI0:

_ b-a
100-b’
ne: A —maca 3epHa, T;
@ — BOJIOTICTh 3€pHA J0 3aMOuyBaHHs, %0;
b — moTpiOHa BosoricTs 3epHa micist 3amovyBanHs, %.

Hanpuknan, mouaTkoBa BOJIOTICTH 3€pHa J0 3amodyBaHHs ckianana 9,5 %, morpiOna
BOJIOTICTh 3€pHa TMIIEHMIII CepeIHBOTBEPO3epHOI micas 3amouyBaHHsi — 15,5 %, maca 3epHa
2000 r, Tomi:

155-9,5

———— =142 mn
100-15,5

X =2000
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SIKmio modaTKoBa BOJIOTICTH 3€pHa M’SKO3epHOI miieHuni mnepesuirye 12,5%, a
cepenHbo- 1 TBepmo3epHoi — 13,5%, TO 3epHO mMiACYmIYIOTH y JaOOpaTOpHii cymapii.
TemnepaTypa 3epHa 3a CylIiHHS He MoBUHHA nepesuiyBatu S0°C.

3BOJIOKYIOTh 3€PHO, PIBHOMIPHO 3MOYYIOUH BOJIOIO 1 CTapaHHO MepeMilnyroun. SIKIio
KUTbKICTh BOAW He mepeBumrye 25-50 My, s 3BOJOXKEHHS BHUKOPHCTOBYIOTH pPYYHHUH
nyibpBepu3aTop. PoOJsATh e B OLMHKOBAHOMY JIOTKY. 3MOYEHE 3€pHO BHCHIIAIOTH y OaHKY,
3aKpUBAIOTh KPHUIIKOIO 1 3aJIUIIAIOTH 32 KIMHATHOI TEMIIEPAaTYPH A0 HACTYITHOTO JHS.

Tabmurs 4
KinbkicTs Boau, He00XiIHA JJIA X0JI0IHOT0 KOHANLIIOBAHHS 3epHA NMIIeHuIi M’ AKO1
i TpUTHKAE, 32J1€5KHO BijJl TBEP/103€PHOCTI i BoJIOrOCTi

ITouyaTkoBa Kinpkicte Boan, He0OXiqHA TS 3BOJIOKYBAHHS 3€pHA, MIT
BOJIOTICTh 3€pHa, M’sIKO3EpHa 1

% TBEPIIO3EpHA CepeIHbOTBEPI03EPHA TpHTHKANC
9,0 180 154 104
91 177 151 102
9,2 175 149 99
9,3 172 147 97
9,4 170 144 95
9,5 168 142 92
9,6 165 140 90
9,7 163 137 88
9,8 160 135 86
9,9 158 132 83
10,0 156 130 81
10,1 153 128 79
10,2 151 125 76
10,3 148 123 74
10,4 146 121 72
10,5 144 118 69
10,6 141 116 67
10,7 139 114 65
10,8 136 111 62
10,9 134 109 60
11,0 132 106 58
11,1 129 104 56
11,2 127 102 53
11,3 123 99 51
11,4 122 97 49
11,5 120 95 46
11,6 117 92 44
11,7 115 90 42
11,8 113 88 39
11,9 110 85 37
12,0 108 83 35
12,1 105 80 32
12,2 103 78 30
12,3 101 76 28
12,4 98 73 25
12,5 96 71 23
12,6 93 69 —

12,7 91 66 —

12,8 89 64 —

12,9 86 62 —

13,0 84 59 —

13,1 81 57 —

13,2 79 54 —

13,3 77 52 —

13,4 74 50 —

13,5 72 a7 —
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Xix amnamizy. PosmemioroTh 3epHO Ha J1a00OpaTOPHOMY AaBTOMAaTHYHOMY MJIMHI
«MJTY-202», npunani 3aBaosxku 120, 3aBmmpiiky 90 1 3apeumiku 140 cM, skuii 00JIaTHAHMMA
MHEBMATHUYHOIO MOJAYer0 MPOAYKTIB TOMENy, BajbIsIMU 3aBIOBXKKH 20 cM. MiuH Mae Tpu
JIpaHuX 1 TPU PO3MENIOBAIBHUX cucTeMu. KoXkHa mapa BasbliB MOJijeHa Ha TpH cekiii. Bambii
JPaHOI CHUCTEMH OOEpTalOThCA CIIMHKA JI0 CIUHKH, HA KOXXHOMY JIOMMI Hapi3zaHO BiAIOBITHO
15, 20 i 25 puduiB. Po3mentoBaibHi BajbIli MAIOTh IIAJKy MaTOBY MTOBEPXHIO, mudepermian 2:1.

[ToBepxHs cUT MPUOIU3HO JOPIBHIOE PO3MENTIOBAIbHIN MTOBEPXHI BAJIBIIIB 1 32 po3MipaMu
JOCTATHS JJIs1 OUTHIIIOCTI THITIB IMIIEHUIN. MIJITHH Mae JBa po3citoBadi, 1110 3a0e3nedeHi IPOTITHUMH
1 TKAHUHHUMHU CHUTaMHU.

Cxema po3mentoBaHHs 3epHa Ha miuHI «MJIY-202» no3Bonisie orpumyBatu 68—75 %
O6opomHa 3ombHIicTIO 10 0,75 %. OcHOBHe mNpU3HAYEHHS MJIMHA-aBTOMaTa IIOJIATae B
MOPIBHSJIBHIN OLIHII OOPOLUTHOMEIHHUX BIACTHBOCTEH COPTIB MILEHUIl, TPUTHKAJIEC 1 JKUTa 3a
BCTAHOBJICHUX  TlapaMmeTpiB  momeny. KiTbKICTh  OTpHMaHOrOo  OOpOIIHA  PETYIIOIOTH
HAaBAaHTA)XKEHHSAM I0/a4yl 3epHa 1 poOOYMM 3a30pOM MK PO3MEITIOBAIBHUMHU BaJbLSIMHU.
HopmanbHe HaBaHTa)XEHHS Ha BaJIbLIi B JOCIIIHUX ITOMEJax JJIs CepeJHbOTBEPAO3EPHOT MIICHUIT
6-8 kr/rox., TBepmo3epHoi — 56 1 M’sk03epHOi — 4-5.

Homepu cur npanux (/1) i po3mentoBanbaux (P) cuctem (3a mBeHIIapChbKO CHCTEMOIO)

TaKi:
a1 2 I3 P1 P2 P3
30 36 40 40 50 —
9 10 10 10 10 11
- - - 10 10 11

Po6ounii 3a30p MiX BaJbISIMH BCTAHOBIIOIOTH ITICIISL TOTO, IK BOHH HAOy1yTh HOPMAJIbHOI
TEMIIepaTypu y MpOIeci po3Mery, M0 JOCATAEThCS NPOIYyCKaHHAM Ipodu mpotsroMm 30 XB.
[ToBepratoun peryiro4i T'BHHTH (IONEPEIHHO 3BUIBHUBIIM TalKW), BalblsM HaJIalOTh
napajieibHICTh 3a JOMOMOror Imyna 3aBToBIIKM 0,1 MM. 3a30p MiX puUGIEHMMH BalbLsIMU
HepeBIpsIIOTh MO JIPYTid 1 TpeTil IpaHili cuCTeMax, TaK K Meplla CUCTeMa Ma€ JiaMeTp BaJbIliB
Ha 0,4 MM MeHIIMH. SIK TUIBKH JOCSITHYTa MapaliebHICTh BAJIbIIB, FAMKH 3aTATYIOTh, @ CTPUIKY
NOKaKYMKa BCTAaHOBIIOIOTH Ha mo3Hauky 10, ska BiamoBimae 3a3opy 0,1 MM, 1 Tex (IKCyrOTh
rakamu.

[ToBOpOTOM TBHMHTa MO’XHA BCTaHOBHUTU OY/Ab-SKYy BEJIMYHMHY 3a30pY MK BajbIIMU 32
CTPUIKOI0 MOKa)XKYMKa Ha IKami. PexoMmenmoBani 3a3opu: apyra apana cucrema — 0,12 mm,
tpers — 0,1 mm; nepma po3mentoBanbHa cuctema — 0,07 MM, TpeTst po3MetoBaibHa CUCTEMA —
0,03 mM.

JKuBUIIBHI KJamaHW peryJolTh TPY3WIaMH TakK, 1100 BOHM 3JIeTKa CTHKAIUCS 3
BaJIBLIIMU. 32 PO3MEITIOBAHHS Ha )KUBWIBHUX BAJBIIX Ma€ OyTH HEBEIMKHI 3arac MpoayKTy, 1110
crpus€e piBHOMIpHOMY BUCTHJIAHHIO TIO BCii MOBEpxHI BaybliB. [lepenbaueHo ounieHHs riaaakux
BaJIbLIIB LITKAMM, L0 KPIIIATHCS Traiikamu 1 rBUHTaMH. CIifi YHUKaTH CHJIBHOTO NMPUTHUCKAHHS
IIITOK JI0 BaJblIiB, TOMY III0 NIPH LIbOMY BaJIbIll HATPIBAIOTHCSA, & IIITKU 3HOIIYIOTHCS.

[Ticns mpoxony MPOAYKTY Kpi3b PO3MENIOBAJIbHI CUCTEMH Ta IXHBOTO OYHMIIEHHS MIIMH
Mae mpamoBatd npoTsarom 10 xB., m00 MOBHICTIO 3BUIBHUTHCH Bl MPOAYKTIB nomeny. [licis
[bOI'O CHUTA CTAPaHHO YHCTATh IIITKOIN, 30MparTh MPOAYKTH IOMENy 1 3BaxylTh. Buxia
OopolIHa BU3HAYalOTh 33 BIAHOMIEHHAM /10 Macu ()aKTMYHO OTpUMaHOI mpoaykuii (OopouHo +
BUCiBKH). SIKII[O0 OTpUMaHOr0 OOPOIIIHA HEAOCTATHRO s 3a0e3mnedeHHs 3aaanoro suxoay (70 %),
JOJATKOBO IPOCIBAIOTh BUXIJAHI MPOAYKTH 3 PO3MENIOBAIBHUX CHCTEM Ha J1a0OpaTOPHOMY
posciroBadi. Kinbkicte OopomrHa, MO0 JOJAETHCA TICHS IHOTO TPOCIFOBAHHS, HE TOBHHHA
nepesuiryBatu 2 %. Skmio Buxin 6opomHa Oyne monax 70 %, To HaAMIpHY WOTO KITBKICTH 3
OCTaHHBOT PO3MENIOBAIBHOI 1 JPaHOi CHUCTEM BiAKMIAIOTh. OpPIEHTOBHI MOKA3HUKH OTPUMAHHS
OopormrHa 1Mo cucreMax y % BiJ Macu 3epHa IMIICHHMIII 32 PO3MEITIOBAHHS

npana — 14-18, pozmentoBanbpaa — 50-56.

KoHTponooTe TOHKICTh momeny npocitoBaHHAM 100 r GoporiHa Kpi3b KanpoOHOBI CUTa
NeNe 35 1 43. Ilpu upomy 3anumok Ha cuti Ne 35 mae Oyt He Ounbiie 2 %, IpoXia Kpi3b CUTO
Ne 43 — monaiimenme 75 %. 3071bHICTH OOpOIHA Y MEpEpaxyHKy Ha CyXy PEYOBHHY Ma€ He
nepesuntysatu 0,75 %.
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BopomrHo crapaHHO mepeMilryroTh 1 MiCNs MPOCIOBaHHS Kpi3b MIOBKOBe cuTo No 38
BIIOWpAIOTh HABXKW JUIsl aHATI3iB HA BMICT KJICHKOBHHHM, [JIi BH3HAYCHHS (Di3WIHUX
BJIACTUBOCTEH TicTa Ha ambBeorpadi 1 d¢apurorpadi. bopomHo, 1m0 3aTUIIMIOCE,
BUKOPHUCTOBYIOTH JIJIsl MPOOHOT BuMiuky XJ1i6a. Bci ananmizu ta BUmMiyKy xi1i0a BUKOHYIOTH MiCIs
JBOTIDKHEBOTO Bi/IJIS)KYBaHHS OOpOIIIHA.

Ob6cnyzo8yéanna mauna. MacTuiio MiJIIMITHAKIB TOHOBJIOIOTH TIOBHICTIO OJMH-/IBA pa3u
Ha piK. YHIUTbHIOWOYI KUTBLA MalOTh OyTH 10Ope 3MalleHi Ui YHUKHEHHS MOTPAIUISTHHA B HUX
O6opomrHa. [ToBHICTIO 3aITOBHIOBATH MAaCTHJIOM KOPITYC ITiIIIMITHWKA HE BapTO. Po3menoBasibHI
BaJIbIl MAIOTh PaIiaTbHO-CPEPUIHI KYJTbKO-TIAMUITHAKH, KOPIYCH SKUX 3a0e3MedeHi HinelrssMu
JUTSL HATIOBHEHHS MaCTHJIOM.

3ybuacTi Koyleca 3J€TKa 3MallylOTh [UIsl 3MEHIIEHHS ImyMmy. HaTskHuil posiuk
JAHIFOTOBOTO TPUBOAY OOEPTAEThCA B TONYACTOMY MIiAIIUMHUKY. 3MAIIyIOTh LEH MiIIIUITHUK
KOXKHI J1Ba Micsui. J[Bi 3MairyBajibHI TOYKHM — clepeay 1 33ay Ha IIKIBI MOJMBaJIbHUKA-
po3ciroBaya HEOOXITHO 3MalllyBaTH yacTime. [IBiui Ha piKk MAacTHIO B KOPITyCi MOJHMBAJIbHUKA
MOBHICTIO 3aMiHIOIOTh. Bay nur030BUX 3aTBOPIB PO3MIIIICHI B CaMO3MaIllyBAIbHUX OyKcaX.

Hwenuysn meepoa

IMinroroBka 10 anHajizy. Po3menioloTh 3epHO NIIEHHII TBepAoi Ha JIabOpaTOPHOMY
mimHi «MJTY-202 Bronepay, BUKOPUCTOBYIOUH TUTBKU JpaHy CUCTEMY MJIMHA, IO 3a0e3redeHa
napotssauME cutamu NeNe 30, 36 1 40 Ta cutom s 6opomrHa 10 (3a MIBEHITAPCHKOIO CHCTEMOIO).
Jns 30araueHHsl KpyNoOK NpH3HAYeHa eJIeKTpoMeXaHiuHa cuToBiiika 3 Habopom cut NeNe 130,
150, 1901 210 (TOCT 4403-91).

ITepen po3aMenntoBaHHAM BiJI€JHYIOTh THYYKHH TpyOONpOBiJ, 110 NPOXOAUThH BiA TPEThOI
JPaHOi CHUCTEMH JI0 MEPIIOro pOo3MeNIoBaJbHOro IMKIy. IloTiM mepeBipsroTh mapalelbHICTh
BaJIBIIIB, MICJI YOTO BCTAHOBIIOIOTH PO3MIp poOOYOro 3a30py: Ha ApyTii Apaniit cucremi 0,15, Ha
tpetiid — 0,13 Mm.

B oummeniii mpo6i BH3HAYaOTh BOJIOTICTH 3€pHA. SIKIIO MOYATKOBAa BOJIOTICTH BUILE
13,5-14,0 %, 3epHO MiACYIIYIOTH HA TOBITPI YK Y JTAOOPATOPHIii CyIIapii, YHUKAIOUH NeperpiBy
3epHa nonaza 50°C. Iepex po3Menom 3epHO 3BOJIOKYIOTh. BoJoricte 3epHa, 10 CIPSMOBYETHCS
Ha MepIIy JApaHy cuctemy, nosunHa oyru 17,0 %.

Hagaskka 3epna 2000 r. 3a pi3HOT MOYAaTKOBOI BOJIOTOCTI 3€pHa MOTPIOHY U1 3BOJI0KEHHS
KUJIBKICTh BOJAM 3HAXOIATh 3a TAONMILEI0 5 YM BHUPAaxXOBYIOTh 3a ()OpMYJIaMu, HAaBEACHUMH Y
MpaBIJIaX PO3MENIOBAHHS MIIICHUII M’ SKOT.

Tabnuug 5
KinbkicTs BoaH, HeOOXiTHOI 11 X0JI0THOT0 KOHAUIIOBAHHS 3epHA
MIIeHN i TBEPO0i 3aJ1e5KHO Bi/l MOYaTKOBOI BOJIOTOCTI

IToyatkoBa KinbkicTs BoH, IToyatkoBa KinpkicTs BOIH,

BOJIOTICTb 3€pHa, HEOOXIIHOT It BOJIOTICTH HEOOX1IHOT T

% 3BOJIOKEHHS, MJI 3epHa, % 3BOJIOKEHHS, MJI

1 2 3 4
9,0 193 11,6 130
9,1 190 11,7 128
9,2 188 11,8 125
9,3 186 11,9 123
9,4 183 12,0 120
9,5 181 12,1 118
9,6 178 12,2 116
9,7 176 12,3 113
9,8 174 12,4 111
9,9 171 12,5 108
10,0 169 12,6 106
10,1 166 12,7 104
10,2 164 12,8 101
10,3 161 12,9 99
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1 2 3 4
10,4 159 13,0 96
10,5 157 13,1 94
10,6 154 13,2 92
10,7 152 13,3 89
10,8 149 13,4 87
10,9 147 13,5 84
11,0 145 13,6 82
11,1 142 13,7 80
11,2 140 13,8 77
11,3 137 13,9 75
11,4 135 14,0 72
11,5 132

3epHO PIBHOMIPHO 3BOJIOXKYIOTh BOJOKO 1 MEPEeMIllyl0Th. 3MOYEHE 3€pHO KIaayTh Yy
0aHKy, 3aKpUBAIOTh KPHIIKOIO 1 3aJIMIIAIOTH 32 KIMHATHOI TeMIEpaTypH JAJIs BiJBOJIOKYBaHHS.
3BOJIOXKYIOTh 3€PHO y JBa 3aX0AU. TpPUBAIICTh BiJIBOJIOKYBAHHS MICIISI IEPIIOTO 3aX01y CKIIAnae
24-30 rogmn. 3a 30 XB. 10 pO3MENy 3€pHO JI0JATKOBO 3BOJIOKYIOTh Ha 0,5 %, moBoasuu
BoJiorictb 10 17 % nonmaBaHHsAM 12 M BOAM, 3QJMUICHUX 13 NMPU3HAYEHOI JUISL 3BOJIOXKEHHS
KUTBKOCTI.

Kpynky, orpuMaHy Ha apaHiii cuctemi, 30MparoTh y IMOCYAUHY, PO3MIILEHY MOpAl 3
MOCYIUHOIO JIJISl BUCIBOK.

OTpuMaHy KpYIIKYy pO3CiBalOTh Ha CUTOBIHII 3 Habopom cut NeNe 210, 190, 150 i 130.
[Tpoxix kpi3b cuta NeNe 150 i 130 00’ €aHYIOTh 1 MOBTOPHO MPOMYCKAIOTh KPi3b BaJIbIll MJIMHA 3
TUM JKe poOounm 3a3opoM. [Ipu nbomy 3miHIOIOTE cuta NeNe 30 i 36 mepmoi ApaHoi cucTeMH Ha
curo s 6opomrHa Ne 10. Kpynky, oTpuMaHy micist IOBTOPHOTO po3MeIly, 3HOBY IPOCIBAIOTh HA
curosiiii. [Ipoxoau kpi3s cuta NeNe 210 1 190 06’€AHYIOTH 1 BUKOPUCTOBYIOTH JJISI ITOJAJIBIINX
aHasi31B. 3arajJbHUN BUXiA KpYNKU cTaHoBUTE S0 %.

Xin ananizy. KoHTpoib 3a TOHKICTIO NOMeNy 3iHCHIOIOTH mpociBaHHAM 100 r kpynku
BUIIOTO copTy kpi3b cuta NeNe 140 1 260 a6o 27. ITpu upomy cxix Ha cuti Ne 140 mae Oytu He
6inb1e, HiX 3 %, nmpoxin kpizb cuto Ne 260 abo 27 — He nepesunrysatu 12 %. Kpynky nepmioro
copTy (HamiBKpymka) mpomnyckatoTh Kpizb cuta NeNe 190, 43, cxin Ha cuti Ne 190 mae Oytu He
Oinbie, Hixk 3 %, mpoxin kpizk cuto Ne 43 — He Oinbuie, Hixk 40 % (TOCT 12307-66).

30JIBbHICTH KPYIKH BHIIOTO COPTY He Mae nepesuinysatu 0,75 %, nepmoro copty — 1,1 %
(T'OCT 12307-66).

Kumo

IMinroroBka 10 anajizy. B ounmienomy 3epHi )kKuTa BU3HAYAIOTh BOJIOTICTh. 3@ BOJIOTOCTI
noHax 13,5 % 3epHO He 3BOJIOKYIOTH, 32 BOJOrocTi MeHme, HiX 13,5 % 3epHO 3BOJIOXKYIOTh
nepen po3menoM 3a 30 xB Ha 0,5 %. Hasaxkka 3epna 1500 r.

Xin ananizy. Po3men 37iiCHIOIOTH 3a Ti€IO 3K CXEMOI0, 1110 1 mieHuri. HaBantakeHHs Ha
BaJIbIll — 3 Kr/ro, cepenHii Buxia 6opomraa — 63 % i3 3ompHIcTIO 10 0,75 %. SIK1MI0 OTpUMaHOTO
OopolIHa HEJOCTAaTHBO JAJIs 3a0e3MeueHHs 3aJaHoro Buxony 63 %, ApiOHI BUCIBKH MPOCIIOIOTH
Kpi3b cuto Ne 38 1 oTprMaHe MpH LbOMY OOPOLIHO JOJAIOTh A0 3arajibHOl KiIbKOCTi. bopomrHo
CTapaHHO MEPEMIIIYIOTh 1 BAKOPUCTOBYIOTh JIJIsl MOAAJIbLINX aHaJI31B.

1.1.5 BusHaueHHs1 BMICTY KJIeHKOBUHU B OOPOIIHI MIIeHUII i TPUTHKAJIE

3a oonomozor npunady «Glutomaticy

PeakTuBM: AMCTHIROBaHA BOJA 1 PO3YMH XJIOPUCTOTO Hartpito, OyepHui po3umH, 3a
3navenHs pH 5,95. Jlns npuroryBanns po3unHy 200 r XJIOPUCTOrO HATPi0 PO3YUHSAIOTH y BOI,
notim monatothk 7,54 r KHPO4 12,46 T NapgHPO4x12H,0, 06’em po3unny moBoasts 1o 10 miTpis.
Lle#t po34riH BUKOPUCTOBYIOThH CBI’KOBUTOTOBJICHUM.

Oonaxnanns: npuwian «Glutomaticy (pipma «Falling Numbery, [Iewis) 3i BOymoBaHuM
J103aTOPOM PO3YMHY, OOJIaIHAHHAM JUIs 3aMIilIyBaHHS Ta BIIMMBHOIO KaMEpOIO 3 €JIEKTPOHHHUM
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KOHTPOJIEM 32 aBTOMAaTHYHHM BUKOHAHHSIM OIEpalliil 3aMilllyBaHHS Ta BiIMHBAaHHS KICHKOBHHH,
nenTpudyra 3i mBuAKicTIo odepranHs 6000 o6/xB. 1 3amporpaMOBaHUM YacoOM BiITHCKAHHSI
KJICHKOBUHHM mpoTaroM | XB., 3a0e3nedeHa ABoMa UEHTPU(DYKHUMHU MiAJIOHAMH 3 KPYTJIUMHU
oTBOpamu jgiameTpoM 500 mmKk; Baru 3 TouHicTio 0 0,01 T; eMHICTH JJIS PO3YHMHY XJIOPUCTOTO
HATPIIO, Ky PO3MIMIAIOTh Ha IMiICTaBII 32 MPHJIAIOM IS MIATPUMAHHS TIOCTIHHOTO TUCKY ITOTOKY
po3umMHy Tia 4Yac BimMuBaHHS; TepmomeTp Bix 0 mo 50°C Tta iHmie 3BHYaiiHe JlabopaTopHE
oOJragHanHs.

Xin ananizy. KielikoBuHy BiAMHBAaIOTH MapajieibHO y BOX MOBTOpeHHsX. s oxHOTrO
BHU3HA4YCHHS 3BaXyroTh 10 T GopomHa 3 TounicTio 1o 0,01 r. HaBaxkky OopoiHa mepeHoCITh Yy
BIIMUBAJIbHY Kamepy npuiany (puc. 5), CUTO SKOi MonepeHb0 3MOUYIOTh Oy(hEepHUM PO3YMHOM.
[Ticast KOKHOTO BH3HAUEHHS HOr0 PEeTeNbHO MPOMHBAIOTH IiJ] CHJIBHUM CTPYMEHEM BOIU. 3a
moieHHoro Bukopuctanus «Glutomatic» cuto Ha Hiu OGakaHO MOMIIIATH Y (EPMEHTATUBHUN
PO3UUH.

Kinpkicts 2 % cOJILOBOTO PO3YMHY, IO JOJAETHCS 0 3aMiCy, KOHTPOJIIOIOTH JI03YIOUUM
obmagHanuam npuiany «Glutomatic». 3a3Buyaii BoHa KoNMBaeThes Bia 4,9 1o 5,2 mil, ajge Moxe
OyTH IHIIOIO, SIKIIO BMICT KJICHKOBMHHM y OOpOIIHI HAabarato BHIMUA YM HWKYUHA 332 CEepelHIo
KUTbKICTh. BigMuBHY KaMmepy mNpwiaay 3 HaBaXKOK OOpOIIHA Ta HEOOXITHOK U 3aMicy
KJICMKOBHHH KUTBKICTIO COJILOBOTO PO3YHMHY BCTAHOBIIOIOTH y TpUMadi mpuiany. HaTuckanHsIMm
KHOIIKH «ITyCK» TOYMHAETHCS 3aMiC TiCTa y BIIMHUBHIN KaMepi, a MOTIM SJICKTPOHHHUH MPUCTPIN
npuiaay yepes 20 ¢ nepeMukae Horo Ha pexxuMm BiaMmuBaHHs. [Ipouec BiqmuBanHus Tpusae 300 c,
npu npoMmy Burpauaerbcs 200-270 MI COIBOBOrO poO3UMHY, TEMIleparypa SKOro Mae
niaTpuMyBatucs B Mexax 22—24°C. [licis BiIMUBAHHSA CUPY KICHKOBUHY BUHMAIOTh MIHIETOM 13
BIZIMMBHOI KaMepH, JUIATh Ha 2 piBHI YaCTHHHU, KOKHY 3 SKUX HACa/KYIOTh Ha LITUP LEHTPUPYTH
1 3JIerka NpUTUCKaroTh 11 1o mianony. lLlentpudyrysanns tpusae 60 c. Ilicis 3ynuHKH
HeHTPU(DYTH KICHKOBUHY 3HIMAIOTh MIHIIETOM 1 3BaXKyIOTh 3 TouHicTIO 70 0,01 T.

GLUTEN INDEX

Puc. 5. llpuaan asist BU3HaAYeHHs BMicTy KiaeiikoBunu «Glutomatic»

OnpamoBaHus pe3yabTaTiB. YMICT cupoi KieiikoBunu (K) BUpakaroTh y BiJICOTKax /0
Macy HaBaXKU OOpOIIHA:
M x100
1
ne: M — Maca cHpoi KIEHKOBUHH Y HaBaxXIli 3a (PaKTHYHOI BOJIOTOCTI OOPOIIHA, T;
A — Maca 60pOIIIHa, B3ATOTO /I Bi/IMMBAaHHS KIEHKOBUHH, T.

K =
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VYMicT cHpoi KICHKOBHHHM, CKoperoBanoi Ha Bousoricte 14 % (K.) po3paxoByroTh 3a
HACTYIMHOIO (JOPMYIIOI0:

_ K(100-14)
‘ 100-¢

Ie: 6 — (paKTU4HA BOJIOTICTh OOPOIIHA, T.

Pi3Huns Mix JBOMa BHM3HAYCHHSMH, BUKOHAHUMH OJHOYACHO YM Yy IIBHIKIN
MOCITIIOBHOCTI OJHMM 1 THM J>K€ aHaJIITHKOM, Moxke mnepeBuinyBatu 0,5 % mioHaiiOinbmie B
oIHOMY BUNA/KY 3 20 32 HOPMAJIBHOTO 1 MPABUIHHOTO JOTPUMAHHS METOUKH.

3a KkiHIeBUH pe3ynbTaT OepyThb cepelHe 3HAYCHHS 3 JBOX IOBTOPEHb. 3a 3HAYHOTO
PO3XOKEHHSI TaHWX 3 JBOX TMOBTOPEHb HEOOXITHO MPOBECTH TPETE BU3HAUYEHHS, 1 32 KIHIICBHMA
pe3ynbTaT NpuiMaTH cepeaHe apuMeTHUHE BCiX TPhOX BHU3HAUCHb. J|OCTOBIpHICTH Pe3ysIbTATiB
BCTAHOBJIIOIOTh 3a PI3HUICI0O MiXK HAHOUIBIIOW Ta HAWMEHIIOK BEIWYMHOI, SKa HE MOBHHHA
nepesuntyBati 1 %. Skmo me He JOTpUMAaHO, MOTPIOHO MPOBECTH JOAATKOBE BU3HAYCHHS 1
pO3paxyBaTH CEpEIHE 3 YOTUPHOX. BiITBOPIOBAHICTh METOY, 110 BU3HAYAETHCS K PI3HUIIT MiX
JBOMa TOOJMHOKUMH 1 HE3QJIKHUMH pe3yJbTaTaMH, OTPUMAaHUMHU JBOMa OIEpaTOpaMH, IO
MPAMIOITh y PI3HUX J1A00PATOpPisIX HA OJHOMY M TOMY K JTOCIIDKYBaHOMY MaTepiajli, MOXe
nepeBuInyBatu 2,5 % cupoi KJIeHKOBUHH MOHANOLIbIIE B OTHOMY BHIAAKY 3 20 32 HOPMaJIBLHOTO
1 IPaBUIIBHOTO JOTPUMAHHS METOAUKH.

Pyunuii memoo

Oo6aaanannsi: Baru TexHiuni g0 0,1 1, Tepmomerp Bix 0 mo 50°C, mipHMH HITIHAD
Ha 25 mi1, ¢apdopoBa cTynka ado yalka 3 KpUIIKO, OyTelb 13 TyOycoM, rycTe CUTO (KapOHOBE
a0o IOBKOBE), Ta3 EMHICTIO 2 JI.

Xin anauisy. [IpoOy 60opo1iHa peTenbHO NepeMillytoTh, 3 HbOTO BUIUIAIOTh HABAXKKY 25 T
3 touHicTio A0 0,1 r, BucunaioTh y appopoBy yamiKy 4u CTYNKY, J0Jar0Th 13 Ml MpOTOYHOI
BoJU Temmeparyporo 18 + 2°C, 1 3a 10IOMOror0 TOBKAayMKa YM IIHATeNsl 3aMilIyIOTh TiCTO 10
onHopinHoi Macu. YacToukd TicTa, IO NPWIKIUIA 0 TOBKAYMKA 1 CTYNKH, MPHUETHYIOTH IO
3aranpHOi Macu. [licns 3amicy TicTo J0Ope MPOMUHAIOTH PyKaMH, CKaTyIOTh Y KYJBbKY 1 KIaAyTh y
YaIky, NPUKPUBAIOTh CKIOM (BiJ OOBITprOBaHHsA) 1 3anumiaroTh Ha 20 XB. y CHOKOi 3a
temneparypu 18 + 2°C.

BinMuBaroTh KJIEWKOBHMHY IMPOTOYHOIO BOAOIO IMiJ CIa0KMM CTPYMEHEM HaJ TYyCTUM
CUTOM 4M B Ta3y eMHicTi0 2 j1. Temmeparypa Boau i BinmuBaHHA 18 + 2°C. IloumHaroTh
BIIMMBAHHS KPOXMaJIO Ta 000JIOHOK, PO3MHMHAIOYM TICTO y BOJI MANbLSMU TaKUM YUHOM, 1100
pa3oM 3 KpoxMalleM He BipWBaINCh 4YacTKW KieWkoBuHH. [IpoTouHy BOAy 3a Miporo
HAKOMHMYEHHS B Hil BIIMUTOTO KPOXMAJIO 1 YaCTOK OOOJOHOK MIiHSIOTh, MPOIIIKYIOYH KOXKHOTO
pa3dy Kpi3b TYCT€ CHTO /Jsi YJOBIIOBAaHHA BiNIpBaHUX IIIMATOYKIB KJIEWKOBHHU. OcCTaHHI
30UparoTh 13 CUTA 1 MPUEAHYIOTH J0 3arajibHOI MacH.

Komnu Oinblry 4acTHHY KpOXMaJI0 BIIMHUTO 1 KJICHKOBHHA, SKa CIIOYATKy Oyia M KO i
pBayacsi, craHe OUIbII B’S3KOI0 1 MPYXKHOI, PO3MHHAaHHS 1 NPOMHBAaHHS 3/iHCHIOIOTH
eHepriiHine. BimMuBaroTh, 10ku 000JIOHKK HE OyayTh IMOBHICTIO BIIMUTI, 1 BOJAA, IO CTIKae 3a
BIATUCKYBAaHHS KJIEHKOBMHH, CTaHE Mpo30poro (6e3 kamamyti). s Toro, ujo0 BCTAHOBUTH YU
TIOBHICTIO BiJIMHJIACh KJIEHKOBHUHA, 3aCTOCOBYIOTH TaKi METOIH:

1) y 4ucTy BOAYy, HAJIUTy B J0OpPE BHUMHUTY CKIISIHKY, BHTHUCKAIOTh 13 KJICHKOBHUHH
2-3 kpamwi BoaM. BinCyTHICTP NOMYTHIHHS BKa3dye Ha IIOBHE BHJIAJIECHHS KPOXMAIIO 3
KJIEMKOBHUHU;

2) 10 KparuliHH BOJM, BUTHCHYTOI 3 BIJIMHUTOI KJICHKOBHHH, JIOJAIOTh KPAILIIO PO3YHHY
Hony B Monuctomy kami (0,2 r Hogucroro kamito 1 0,1 © KpUCTamigyHOro MOy PO3YUHSIOTH Y
100 ma 1UCTHIBOBAHOI BOJM) — BiAICYTHICTh CHHBOTO 3a0apBJICHHS BKA3y€ Ha IMOBHE BHIAJICHHS
KpOXMaJo.

Binmuty kieikoBuHy n00pe CTHCKAlOTh MIXK JTOJOHSMHM, BUTHPAIOYM iX 4ac BiJ 4acy
CYyXUM PYIIHUKOM, JIOKM BOHA HE MOYHE 3JIeTKa MPUIUNATH 10 PYK. BiATHCHYTY KIEHKOBUHY
3BaXYIOTh Ha TEXHIYHUX Barax 3 TouHicTio 70 0,1 1. [Ticas meproro 3BakyBaHHS KIEHKOBHHY IIE
pa3 MPOMHUBAIOTH MPOTATOM 5 XB. MiJl CTPyMEHEM BOJM, 3HOBY BIITHUCKAIOTh 1 3BaXKyIOTh. SIKIIO
PI3HUIA MK JJBOMA 3BaXKyBaHHAMU He niepeBuinye 0,1 T, To BiIMUBAaHHS BBa)KAIOTh 3aBEPIICHUM.

MeToavka npoBeaeHHs kBanidpikauiiHOT ekcnepTran CopTiB POCNMH Ha NPUMAATHICTb A0 NOoLMpPeHHS B YkpaiHi. MeToamn
BM3HAYEHHS MOKa3HWKIB AKOCTi NPOAYKUii pocnuHHMLTBA. 3aTBepakeHo Haka3om MiHarpononituku Big 12.12.2016 Ne 540
19



OnpauoBanHsa pe3yabTatiB. KigbKiCTh KJIEHMKOBHMHUM BHPaKalOTh y BIJCOTKax [0
HaBaXKK OOpoIHA 25 T, 7Sl 4Or0 OTPUMaHy Macy KJICHKOBHHU MHOXKaTh Ha 4.

Hopma nomycTuMoro BiAXWJIEHHS 32 KOHTPOJBHUX Ta apOITpaKHUX BU3HAYEHb KUTBKOCTI
KJIEHKOBUHH * 2 %0.

OTpumaHy KJICHKOBHHY XapaKTepU3yIOTh 3a 3a0apBJICHHSAM, BU3HAYAIOYHM Bi3yaJbHO
nepesT 3BaXKyBaHHSIM, — «CBITJIa», «Cipa», «TeMHa» Ta iHIEKCOM nedopMarlii, o BU3HAYAIOTh Ha
TIpUJIaIl TSl BAMIPIOBaHHS 1HICKCY Aedopmartii kiekoBuan «BJIK-1».

1.1.6 Bu3HayeHHs1 BMICTY KJIe{KOBHHHU B 3epHi MeHUUi i TpuTHKAIE

Oo6aannanns: Baru TexHiuni | uym Il xnacy, maGopatopHuii mumH, 1Mo 3abe3mneuye
HEOOX1IHY KPYMHICTh nomeny, ApoTsHe cuto Ne 067 no OCT 3826-82, moBkose cuto Ne 38 3a
I'OCT 4403-91 (um BignosinHe Homy kanponoBe cuto Ne 43), repmometp Bix 0 1o 50°C, mipauit
mTiHap Ha 25 mii, hapdopoBa cTymnka ado yalika 3 KpHUIIKOIO, HINaTelb, I'ycTe CUTO (KalpoOHOBE
abo0 1I0BKOBE), OyTesb 13 TyOyCOM, Ta3 EMHICTIO 2 JI.

IMinroroBka m0 aHamizy. HaBaxky oumiieHOro BiJ cMiTTe€BOI momimku 3epHa 30-50 r
PO3MEIIOI0Th Ha JTa00paTOPHOMY MIIMHI Tak, o0 3a MpOCitoBaHHS Kpi3b ApoTsHe cuto Ne 067
3aJIMILIOK Ha HHOMY He MepeBHIIyBaB 2 %, a mpoxix Kpi3b moBkoBe cuto Ne 38 abo BiAmoBiaHe
oMy KanpoHoBe ckianaB He MeHme, Hixk 40 %. Sxuro 3anmumoxk Ha cuti Ne 067 nepesuiye 2 %
Yl mpoxinx depe3 moBKoBe cuto Ne 38 ckmamae menmie, HiK 40 % mpoTy, TO MPOAYKTH, IO
3aJIMIIMINCS Ha [IUX CUTax, pO3MENIOI0Th 104aTKoBO. [IpocitoBaHHs TpuBae He MeHIe 1 XB.

Jlnis ouMIleHHs IOBKOBUX (KallpOHOBMX) CUT IiJ] Yac MPOCIOBAaHHS 3aCTOCOBYIOTh I'yMOBI
Kinbis (4-5 mwir.) miamerpom Gim3bko 1 cm, 3aBroBinku 0,3 cM, sKi MOMINIAIOTh HA CHTO. 3a
JOCITIJDKEHHST 3€pHa BOJIOTICTIO NMOHAJ 18 % HaBakKy mepea MOMENOM Cilif MiJACYIIUTH A0
BOJIOrOCTI He Ounblie, Hixk 18 % 3a kKiMHaTHOI TemnepaTypu abo y TepMOCTaTi 3a TeMIepaTypu He
Buuie 50°C.

Po3menene 3epHO (IIPOT) CTapaHHO MEPEMINIYIOTh 1 BUAUISIOTH HAaBaXKy 25 r abo
OinpIre, 100 3a0e3MeYnTH BUXi1 CUPOi KICHKOBUHY IIOHAMEHIIE 4 T.

Xin anagizy. [lIpor nomimaroTs y papdopoBy Hamnky (CTYIKY) i 3aJIMBalOTh BOJIOKO.

KinpkicTh BOIM Ui 3aMicy TicTa 3aJie)KHO BiJI MacH HABaXXKH OOpoliHa Mae OyTu
HACTYIHOIO!

Maca HaBaXKH, T KIJIBKICTh BOJIH, MII
25 14,0
30 17,0
35 20,0
40 22,0

Ticto 3aminyroTh ImmareiaeM 10 OJHOPIAHOI MacH. YacTku, M0 MPWIMILIA 10 INMATess
(cTymnkH), MPUEAHYIOTH 10 TicTa i 100pe MPOMHHAIOTh HOTO PYKaMHu.

CkauaHe B KyJbKy TicTO KJIaayTh Ha 20 XB. y 4amiky (CTyNKYy) i HAKPUBAIOTh KPUIIKOIO.
[ToriM MOYMHAIOTH BIAMUBAHHS KJICHKOBHHM TIiJ] CIAOKUM CTPYMEHEM BOAM HAJ TyCTUM
IIOBKOBUM 4YHM KampoHOBHM cuTOoM. Crodatky oOepekHo, mo0 pa3oM i3 Kpoxmajem He
BIZJPMBAJINCS IIMAaTOYKU KJICWKOBHHHM, a KOJM MEPEeBaXKHA YaCTHHA KPOXMAIIIO 1 000IOHOK Oyre
BimMuTa, — eHepridHime. [lIMarodykn KIEHKOBMHHM, IO BUMAAKOBO BiJipBajNCh, PETEIHHO
30MPArOTh 1 MPUETHYIOTH IO 3arajibHOI MacH.

3a BIACYTHOCTI BOJOIrOHY KJIEMKOBMHY MO’KHa BIIMHUBaTH B Ta3zy abo yvammi. B Ta3
HAJIMBAIOTh OJM3BKO 2 J BOJH, OMYCKAIOTh y HEI TICTO, BIIMUBAIOTh KPOXMaJIb 1 YACTKH 00OJIOHOK
3epHa, pO3MUHAIOYM TicTO pykamu. Koiau y BOAl HAKOMUYYETHCS KPOXMab 1 YACTKU OOOJIOHOK,
BOJ1Y MIHSIOTh, MMPOLIIJKYIOUH 11 KPi3b I'yCTE HIOBKOBE UM KalPOHOBE CUTO.

3a BU3HAUEHHS BMICTY KJICMKOBHHHU B 3€pHI MUIEHUII HU3bKOI SKOCTI (YpakeHOT KJIOMOM
IKIIJTMBOIO YEPETaIIKo0, MOp0300iitHO1, mpopocioi TOI0) BiAMUBAHHA HMPOBOISTH MOBIUIBHO,
CIoYaTKy B Ta3i. BiaMuBarOTh, TOKM OOOJOHKH TOBHICTIO HE BIAMHIOTHCS, 1 BOJA, MO CTIKaE 3a
BIATUCKAaHHS KJICHKOBHHH, He HaOyne mpo3opocTi (BimcyTHOCTI kamamyrti). KieiikoBuna, 1mo He
BiIMUBAETHCS, XapPaKTEPU3YETHCS TEPMIHOM «SIKa HE BIIMHUBAETHCS».

Bigmuty KIEHKOBHHY CTHCKAalOTh MIXK JOJIOHSMH, BHTHPAIOYH IX Yac BiJl 4acy CyXuUM

pymHukoM. [lpu 1poMy KIEHKOBHHY KiJbKa pa3iB BUBEPTAIOTh 1 3HOBY CTHUCKAIOTh MK
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JIOJIOHSIMH, TOKH BOHA HE MOYHE 3JIerKa MPUCTaBaTH 10 PYK. BiITHCHYTY KIEHKOBUHY 3BaXKyIOTh,
MOTIM 1€ pa3 IPOMUBAIOTh 2—3 XB., 3HOBY BIATUCKAIOTh 1 3BAXKYIOTb.

Slkmio pi3HWOS MK JBOMa 3BaXyBaHHAMHM He mepeBumrye + 0,1 T, BigMuUBaHHS
KJICHKOBUHH BBa)KaIOTh 3aBEPIICHUM.

OnpamwBaHHsA pe3yJabTaTiB. YMICT CHUPOI KJICHKOBHHHM BUPAKAIOTh y BIICOTKaX 0
HaBaXKW TmoApiOHeHOTro 3epHa (mpory). Ilim Yac KOHTPONBHHMX 1 apOiTpakKHHX aHaTi3iB
PO301KHICTh Y BU3HAYCHHI BMICTY CHpOT KJICHKOBHHHU HE TIOBUHHA TepeBUITyBat + 2 %.

s 3amimryBaHHS, BiIMUBaHHS 1 BHW3HAYCHHS SKOCTI KJICWKOBHHH 3aCTOCOBYIOTH
MPOTOYHY BoIy 3a Temmepatypu 18 + 2°C. HaBakky /uisi BU3HaYSHHS BMICTY CHUPOI KJICMKOBHHU
3BaXYIOTh 3 TOUHICTIO 70 0,1 r. Pe3ynbratu BU3HauUEHHS BMICTY CHUPOI KJICHKOBUHH 3aMUCYIOTh Yy
JOKyMeHTax 3 TO4HICTIO 10 1 %. Pe3ynbratu 3a0Kpyrio0Th HACTYITHUM YMHOM: SIKIIO IUdpa,
IO CIIIy€ 332 BCTAHOBJICHOIO MEXEI0 TOYHOCTI, piBHAa a00 OUIbIA, HIXK 5, TO monepeaHto uuppy
301IBIIYIOTH HA OJIMHHUIIIO, SIKIO IU(pa MeHIa, Hixk 5, To ii BIAKUAAIOTS.

1.1.7 Bu3znauenHsn sikocTi kiaeiikouau Ha «BIK-1»

IMinroroBka mpo6u. I3 BimMuTOi i 3Ba’keHOI KJICWKOBUHU BUAUIAIOTH HAaBaXKy 4 T, 3a
3—4 pyxu mansisiMu GOPMYIOTH 11 Y KYJIbKY 1 KIaayTh Ha 15 XB. y Hamiky (CTynKy) 3 BOJOIO 3a
temneparypu 18 + 2°C, miciis 40ro NpucTymnaTh 10 BU3HAUYEHHS NMPYKHUX BIACTHBOCTEH. SIKIII0
KJICKOBMHA KPUIIUTHCS, MICHsI BIIMUBAHHSA ABJSIE COO0I0 Ty04acTy Macy, 110 JIETKO PBEThCH, 1 32
3—4 pyxu nanbusgMu He GOpMy€eThCs KyibKa, ii BigHocATh 10 Il rpymnu 6e3 BU3HAUYEHHS SKOCTI Ha
npuiazi.

S0 BiAMHUTOT KJICHKOBMHM MEHIIE, HIK 4 T, HEOO0XiTHO 301IBIINTH HaBa)KKy OOpoIITHa 1
3HOBY BIJIMUTHU KJICHKOBHUHY.

Xix ananizy. [[ns BU3HAYeHHS AKOCTI CHpOI KJIECHKOBMHHM Y LIEHTP CTOJHUKA MpUIaLy
«BJK-1» (puc. 6) knaayTh HaBaKKy KJICHKOBHHHU (MTepeOUBaHHS KJICHKOBUHH HE TOMYCKAETHCS)
1 migmaroTe aii aedopmyrodoro rpysuia (IyaHCOHaA), IO
BiIbHO omyckaeTbcsi. Yeped 30 ¢ mepeMilleHHS TpYy3HIIO0
ABTOMATUYHO  3YNUHSETHCS.  3alMCaBIIM  NOKa3HUKU
npuiagy, BaHTaX IOBEPTAIOTh Yy BHXIJAHE IOJIOKEHHS.
Jlocnipkeny KIeHKOBUHY 3HIMAIOTh 31 CTOJIMKA MTPUTIaLy.

OnpamoBanusa  pe3yibTaTiB.  3alekXHO  BiA
MMOKA3HUKIB TPHUJIAAy, BUPOKEHUX B YMOBHHX OJMHUIISX,
KJIEHKOBUHY BIJHOCATH /IO BIAMOBIAHOI TPYIHU SIKOCTI
(Tabm. 6).

[Toka3HUKM TpUIaAy 3aMUCYIOTh 3 TOYHICTIO 0
OJIHI€T TIO3HAYKH IIKaIH (5 YMOBHHX OJUHUII). YacTKy 10
MOJIOBUHM JUICHHS IIKAJIW BIJIKMIAIOTh, @ YacTKH, PiBHI
MOJIOBUHI JUICHHS 1 OLbIlle, BBAKAIOTH 3a 1Ty IMO3HAYKY.
3a KOHTPOJBHHX Ta apOITPaKHUX aHAJI3IB JOMYCKAETHCS

Puc. 6. TIpunag st BiAXHMIIEHHS + 5 OJIMHHIIb INKATH TPUIALLY. [Tpu 1HOMY
BUMIpPIOBAHHSI iHEKCY TOYATKOBHUH aHAN3 BBAKAIOTH MPABMIBHUM, AKIIO HOro
neopmanii KiIeHKoBHHH JlaHi HE BHXOJITH 33 BCTAHOBIICHI MEXi Y MOPIBHAHHI 3
«BJIK-1» JTAHWMH KOHTPOJTIO YX apOiTpaxy.
Tabmuis 6
I'pyna sikocTi KIeHKOBMHH 3aJ1e5KHO BiA moka3zanb npuiaany «BIK-1»
[Toka3HuKH NTpUIATY B T'pyna socri XapaKvTepHCTHKa
YMOBHUX OJMHUIISIX KJICHKOBHHU
Big 0 mo 15 111 HE3a0BlIbHA MII[HA
Bix 20 mo 40 II 3aI0BiIbHA MIIHA
Bin 45 no 75 I no0pa
Bix 80 mo 100 II 3aI0BLILHA CIa0Ka
Bix 105 mo 120 III He3aI0BlIbHA ciIa0Ka
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1.1.8 BusnauenHs Qi3M4HUX BJIACTHBOCTEIl TicTa Ha ¢papunorpagi bpadenaepa

Ooaannanns: gapunorpad bpabdenaepa (puc. 7), TepMocTar aisi 00IrpiBy TICTOMICHIKH
1 nemndepa, Baru, CymmibHa Imada A BHU3HAYEHHS BOJIOTOCTI OopourHa, OyTenb Ha 5 I,
CUTHAJILHUI TOJAMHHUK, IITIATENb, IITOYKA, KYyTOBUH TEPMOMETP, BaJIOPUMETP.

dapuHorpad ckiagaeTbes 3
JMHAMOMETpa, CHUCTEMH BaXKelNiB,
BariB, BUMipIOBJILHOTO MPHUCTPOIO
(BaroBoi TONIBKH), MEXaHIYHOTO
JHIHHOTO CaMOIIACI, MAacCISHOTO
nemridepa, TiCTOMICHJIIKH,
MepenuBHOI OIOpPETKU 3 HAJTHUBHUM
MIPUCTOCYBAHHIM. 3a JONOMOIOO
(hapuHorpada TicTO 3aMilIy€eThCS Y
HEBEJHMKIA KUIBKOCTI, TOMY BCI
PYXOMi YacTHHH BHMIipIOBAJILHOT
CHCTEeMH MalThb OyTH  JyXe
YYTIMBUMH, 100  TPaBUIBHO
MEPeHeCTH CWIOBI edekTu, 1o
BUHHMKAIOTh TiJ 4Yac  3aMicy.
== BumiproBansHa cuctema ¢apuHo-
rpada Mae Taki MeXi BHMIpIOBa-
HHSI, [0 TEPEMHUKAIOTHCS:

Puc. 7. ®apunorpad bpadenaepa

masia Meka BuMiproBannsa 0-200, 0400,

Benuka Mexxa BumiproBanHs 0-500, 0—1000.

Mexi BUMIpIOBaHb NEPEMHKAIOTH 3a JONOMOTOI0 MEepeMHKaua, SIKHA BUCTyHae 3-3a
(GpoHTaNbHOI IUIMTH HWXKYE I[MOKAa3HUKA CaMOIKUCIA. BUTATYOTH TONIBKY 1 mepeMukad
MOBEPTAIOTH BIIIBO UM BIPABO J0 34CIUICHHS. Meka BUMIPIOBaHHS 3aJIS)KUTh BiJl 3aAHBOI MiJIBICKU
HOKOBHMX OTIOP: KOJIM BEPXHIW 1 HYKHIA BaroBi Bakesl y 3aJaHOi HOXKOBOI OIMOPH 3’€IHaHI MiXk
c00O0I0 BUIIIE OMIOPHOI Mi/IBICKH (HOKOBA OIOpa 3HAXOAMTHCS 32 BEPXHIM BajKEJIEM), TOAI BEJIMKa
mexxa BumiptoBanb 0—1000, mana mexa BumiproBanb 0—400. ko Barosi Bakesi 3’€IHaHI MIX
cobor0 OuIs mepenHbOi HOKOBOI OMOPHU Yepe3 OMOPHY MiJBICKY, TO MEXI BHMIpPIOBaHb
ckopouytoThkcst Ha 50 %, ToO6TO Benuka Mexa BumiproBanb 0-500, mana mexxa BuMiproBanb 0—200.

Ticromicuika nmst 3amicy 50 r GopomrHa BUpoOJIeHa 13 Hep)KaBitovyoi cTalll 1 Ma€ MoABIHHI
CTIHKH JJIs MIATPUMAHHS MocTiitHOI TemnepaTypu 30°C 3a 70IOMOTO0 IUPKYJIIOI0YO0I MiJIrpiTol
BOJIM IUIaHETapHOrO TepMocTary. JloOpe BiATBOpIOBaHUX pe3yJbTaTiB BUMIPIOBaHb MOXKHA
OUIKYBaTH JIMIIE B TOMY pa3i, SAKIIO TICTOMICHIIKY ICIS KOXXHOTO BHMIpPIOBAaHHS CTapaHHO
OYUILYIOTb.

Hito nemmndepa perymolTh 3a AONOMOrO TalkW 3 HakaTkowo. [IoBOpoT mpaBopyd
BUKJIMKA€ CHIIbHE, JIIBOPYY — CJIA0Ke TaciHHS JAeMIT(hEepOoM.

MexaHigHWI JIIHIHHAN CaMOTIMCEIIh TPAITIOE, KOJIX TaIip pyXaeThes 31 mBHUAKICTIO 10 Mm
3a 1 xB. [lepemukay BMUKaHHS 1 BHMHUKAHHS TIaliepy CAaMOIMCIS 3HAaXOIUTHCS Haa HOTO
KoprycoM. Pyx mamepy BinOyBaeTbcs TUIBKHM 3a OJHOYACHOTO BMHUKAHHA JWHAMOMETpA.
[Tokakxunk camMomwucIs i TMepo MarTh OyTH BiaTapoBaHi Tak, moO TepTd mepa o0 mamip Oyio
MiHIMaJTbHHM.

[lepenuBHa Oroperka 3 HaJIMBHUM IIPUCTOCYBaHHSM CIYrye JUId  JIO3YBaHHS
JIMCTHIBOBaHOT Boxu. bropeTka moBuHHAa OyTH 4MCTOIO, 0€3 3alUIIKIB JKUpY, 3a0e3medyBaTd
MOBHMI 3JIMB BOJM. 32 BUKOPUCTAHHS TICTOMICHIKK Ha 50 T OOpOIlIHA 3aCTOCOBYIOTh OIOPETKY Ha
37,5 mi1, yac CTIKaHHS JUCTHILOBaHOI Boau 18-22 c.

[lepemukauy 00CITyroByBaHHS 3HAXOAMTHCS 3 (POHTATBLHOTO OOKY OMNOPHOI IIMTH
dapunorpada. 3a 3aKpUTOI KPUIIKH TICTOMICHIIKH TOBOPOTOM TIepeMHUKada 3a7a€ThCs MBUIKICTh
pobotu: y momokeHHi 1 mBuakicts 31,5 06/xB., y monoxkeHHi 2 — 63 o06/xB. HopmanbHa
MIBUJIKICTH TSI OTpUMaHHs dapuHorpamu 63 006/XB.

Bmukarots ¢apuHorpad, HaTUCKAIOYM OJHOYACHO JBOMAa pPyKaMH Ha OOHWBI IYCKOBI
KJIaBimmi, mo 3abe3mnedye Oe3MedyHicTh poOOTH Ha MWl IMiJl Yac OYHMINEHHS TICTOMICHIIKH 3
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BIJIKPUTOIO KPUIIKOIO UM 3HATUM KOpitycoM. Takuil 3aXucHuil NpucTpiii BUKIIOYAE 3ITKHEHHS pyK
13 pPyXOMHUMHU JIONATSIMH MiCHJIKH.

®dapuHorpad ob0IaHAHUN CUTHATBLHUM TOJUHHUKOM.

IlinroroBka npuiaany a0 podoru. Temneparypa NpUMIIIEHHS, B SKOMY MPaLO€ P,
MOBUHHA OyTH TOCTiiiHOIO — 22-24°C. 3a BMukaHHs (apuHOrpada cTpiika Ha TPaIOYOMY
JUHAMOMETPI 1 TIepo caMOmHuCId 0e3 TiAKIIOYCeHHS MICHIKH MatoTh TokasyBatu «0». ['BUHT mis
BCTAHOBJICHHS HYJIbOBOI IMO3HAYKM PO3MIIIYETHCS HAa KOPIyCl OUHAMOMETpa JiBOpydY. SKIiio
CTpiiKa mnepeOyBae BUILNE HYJIBOBOI MO3HAYKH, TBUHT MOBEPTAIOTH IMPABOPYY, SKIIO HUKUIE
HYJBOBOi TOYKM — JiBopyd. llotiMm ¢apuHOrpad BUMHKAIOTH. YCTaHOBIIOIOTH TICTOMICHIIKY.
Kpumka ii Mae Mar"HiTHUH KOHTAKTHMH NepeMUKay, SKHM 3a JOMOMOIOI0 EJIEKTPOIIHYpa
3B’sI3aHUI 3 PO3ETKOI0, PO3MIILEHOIO 3 JIIBOI CTOPOHHM OMOPHOI IUIMTKU. 3@ BIAKPHUTOI KPHUILKH
JIOTIaTi MICWJIKM PYXaroThCsl TUIBKM B TOMY pasi, SKIIO JBOMa pyKaMH HAaTUCKalOTh Ha OOHJBI
knaBinn. @apuHorpad 3HOBY BMUKAIOTh 1 CTPLIKA Ma€ MoOKa3yBaTu He Oubine 20 OOuHHIL Ha
mkam 3a 50-rpamoBoi Micuiku. 20 OAMHHUIBL XapaKTEPU3YIOTh MOCTIHHE TEPTA TICTOMICHIIKH.
Sxmo BigxuwieHHs nepeBunrye 20 OOUHHIB, TMOTPIOHO M00pEe OYUCTHTH MICHIKY 1 IIe pa3
NEPeBIpUTH BiIXWICHHS cTpiiku (apuHorpada. IToTiM BCTaHOBIIOIOTH HYJIBOBY IO3HAYKY 3a
NPAIOI0Y0ro TMHAMOMETpPA 3 MiAKIIIOYSHHSM MICWIKH Ta MPOBOJAATH FOCTUPYBAHHS 10 3YMUHKH
ctpinku Ha «0». [Tepo camomnucis Takox mae nepedyBatu Ha «0». Jlemrdep BCTaHOBIIOIOTH Tak,
o0 cTpijika 3a ofHy ceKyHIy pyxanach 3 1000 qo 100 oguHMIIE.

TicToMicHMIKy Ta IUCTHIBOBAHY BOAY JAOBOAATH 10 pobouoi Temmeparypu 30°C 3a
JIOTIOMOT' 010 TEPMOCTATY.

VYeci pocniaxyBani npoOu GOpOIIHA OBUHHI MaTH TeMIIEpaTypy OJU3bKY 10 KIMHATHO,
monaiimenme 18°C. BusnauaroTh BoJOTICTP LIMX Tpo0. Pi3Ha BONOTICTH 3yMOBIIOE pi3HE
BoJloNOrIMHEHHsI. [l nociipkeHHs Ha hapuHorpadi BUKOPUCTOBYIOTh JUCTUIILOBAHY BOJY, SKY
micns poBeneHHss B TepMmoctari A0 30°C HarHiTaioTh y OIOpETKYy 3a OIOMOTOK HaJHBHOTO
npucTocyBaHHs. Boja BUTIKae 3 OIOPETKU B TIEpeIHIN NpaBHid KyT TiCTOMICHIKH (hapuHOTrpada 3
OJIHAKOBOIO 1 TMOCTiifHOIO MBHAKICTIO. OTBOpH BHIOBXKEHOI (GOpPMH y KpHIII MIiCHIKA
JIO3BOJISAIOTH MMiJI YaC POOOTH OYMCTUTH CTIHKHM BiJ] 3aJMIIKIB TicTa AyXXe 0O0epekHO, mo0 He
3a4YETUTH JIOTIATEH.

3uaATTA papuHorpamu. dapuHorpad peectpye yTBOPEHHs TicTa 1 HOro NMOBENIHKY B
yMOBax IIOCTIHHOIO MEXaHIYHOTO HAaBAHTA)XEHHS Yy BUIVIAAI Oe3nepepBHOI KpUBOi Ha
niarpamMHoMy mamnepi. bynb-ska mpo6a GopoirHa BiAMOBITHO 0 HOTO 3MATHOCTI A0 HAOpsSKaHHS
notpedye MeBHOT KiJIbKOCTI BOAM ISl TOTO, 100 3 HHOTO OTPUMATH TiCTO HAJIC)KHOT KOHCHCTEHIIII.
KinbkicTh BOMH, 110 TIOTJIMHAETHCSI OOPOILTHOM JJIsi OTPUMAaHHS TicTta 3 KoHcucTeHIiero 500 o. ¢.
(omuuunp ¢papuHorpada), BU3HAYAIOTH 32 TUTPYBAJIBHOIO KpHBOKO. B Micuiky, Harpity g0 30°C,
Hacumnaioth 50 T GopomHa (14 % BojorocTi). 3a iHIIOT BOJIOTOCTI MOTPIOHY HaBaXXKy OOpOIIHA
(A4) 3Hax0sTh 32 TAONHIEIO 7 YK PO3PAXOBYIOTH 32 (POPMYIIOHO:

4 =50 100-14 |
100 -6

Jie: 6 — (pakTU4Ha BOJIOTICTh OopoiHa, %o.

BropeTky 3amoBHIOIOTH TUCTUIBOBAHOIO BOJIOI0, BMUKAIOTH (hapuHorpad i Iyke HIBHIKO
JOJIUBAIOTH CTIIBKK BOJW, CKUIBKH TMOTPIOHO ISl YTBOpEHHs Ticta KoHcucreHiieo 500 o. ¢.
KinbKicTh BUKOPUCTAHOI TSI IHOTO BOJM BiJIPaxOBYIOTh OFOPETKOI0 Y MUTLITITpAX M Yy BiICOTKaX
1 3amucyroTh. 3a BiaxwieHHA Bix KoHcucTeHiii 500 o. ¢. MoOXHa NPaBHIBLHO OOYHCIUTH
BojionoryimHeHHs. Jlomyctume BigxuneHHs B 20 oguHUIE BiamoBigae npuommsHo 0,5 % Bomu. 3a
ICTOTHIIIUX BIAXUJIEHb TUTPYBAJIbHY KPUBY CJIiJ1 TOBTOPHUTH.

HeoOxinny kinekicte Boau (B) aisi MOBTOPHOTO BHU3HAUYCHHS MOXKHA pPO3paxyBaTH 3a
dopmynoro (st Micuiaku Ha 50 r):

B =B, +0,175(C - 500),

ne: B, — o00’eM moagaHoi BoAu, MII;
C — MakcuMasbHa KOHCUCTEHLIS B OIMHULAX (papuHOrpada.
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Taomuus 7

Maca HaBaKK¥ MIIIEHMYHOT0 OOPOIIHA 3aJ1e5KHO BiJl HOT0o BOJIOroCTi

Bouoricte, % | HaBaxka,r | Bomoricts, % | HaBaxka,r | Bomoricts, % | HaBaxkka, T
1 2 3 4 5 6
9,0 47,25 114 48,53 13,8 49,88
9,1 47,30 11,5 48,59 13,9 49,94
9,2 47,35 11,6 48,64 14,0 50,00
9,3 47,41 11,7 48,70 14,1 50,06
9,4 47,46 11,8 48,75 14,2 50,12
9,5 47,51 11,9 48,81 14,3 50,17
9,6 47,57 12,0 48,86 14,4 50,23
9,7 47,62 12,1 48,92 14,4 50,29
9,8 47,67 12,2 48,97 14,6 50,35
9,9 47,72 12,3 49,03 14,7 50,41
10,0 47,78 12,4 49,09 14,8 50,47
10,1 47,83 125 49,14 14,9 50,53
10,2 47,88 12,6 49,20 15,0 50,59
10,3 47,94 12,7 49,26 15,1 50,65
10,4 47,99 12,8 49,31 15,2 50,71
10,5 48,04 12,9 49,37 15,3 50,77
10,6 48,10 13,0 49,43 154 50,83
10,7 48,15 13,1 49,48 155 50,89
10,8 48,21 13,2 49,54 15,6 50,95
10,9 48,26 13,3 49,60 15,7 51,01
11,0 48,31 13,4 49,65 15,8 51,07
11,1 48,37 13,5 49,71 15,9 51,13
11,2 48,42 13,6 49,77 16,0 51,19

11,3 48,48 13,7 49,83

[Ticns BU3HAUEHHS TUTPYBAJIbHOI KPUBOI TICTOMICHJIKY CTapaHHO OYMINYIOTh. [lyis 11boro
PEKOMEHJIYEThCS JTOJIaTH TPOXW OOPOINHA 1 3aMiCUTH TICTO KPYTIlIOi KOHCHCTEHIIi, SIKE JIeTIIe
BiJTOKPEMHUTH BiJ] CTIHOK MICHJIKH Ta JIOMATEH.

B ounmieny TicToMicHiIKy 3HOBY 3acUNarOTh 50 T HOCHIIKYBaHOTO OOpOIIHA, BMHUKAIOThH
npuiIaja i oapasy J0MAI0Th CTUTBKH BOJIHU, CKUTBKH OYJIO BCTAHOBJICHO 32 TUTPYBAIBHOIO KPUBOIO.
TicTomMicHIKY 3aKpHBAalOTh KPHUINKOK 3 IUIEKCUIJIacy, HI00 130J10BaTH TICTO BiJ BIUIMBY
TeMIepaTypy NMPHUMILIEHHSA 1 BOJOrocTi nmositps. Yepes 12 XB. micis moyaTKy MagiHHS KPHUBOI
¢dapuHorpad BuMukaroTs. OTpuMana KpuBa ((papuHOrpaMa) € XapaKTepPUCTHKOIO JTOCIIKYBaHOT

npodwu (puc. 8).

ny OO0
<

NohoUrmenuus meema,

Puc. 7. Cxema dapunorpamm ticta

Sxmro cepenuHa
(dapuHorpaMu 'y MOMEHT
YTBOPCHHS TicTa Mae
BIIXWICHHSA BIJ JHIT

500 o. ¢., mo mepesumIyE
+ 20 o. ¢., mocmizm MOBTO-

pIOIOTH 3
KOPHUT'yBaHHSAM
BOJM.

BIIITOBIJHAM
KIJIBKOCTI

Po3mudpoBka ¢apunorpamu. /[ OmMIHKK SKOCTI OOpOITHA BU3HAYAIOTH TOKA3HUK
BII3 — BofoMOTIIMHAIOYY 3/IaTHICTh Y BiJICOTKaxX Jyuist 6opomtHa 14 % Bosorocti 3a 50 T HaBaXKOIO

3a GOpMYIOI0:
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BIT3 — V +m-50 |
0,5

ne: V — 006’eM Boam, 110 JT0J1aJIH 10 OOPOITHA 3 MAaKCUMaJIbHOKO KOHCUCTEHITieto Ticta 500

0. ¢., M
m — maca GopoiHa, T.

€IMHNIM y3arajJbHIOIOYUM MOKa3HUKOM XapaKTEPUCTHKH (DI3MYHMX BIACTHBOCTEH TicTa 3a
(dapunorpadomM € po3Mip IUIONI, SKy 3aliMae QapuHorpama. [0 BenMUMHY BCTAHOBIIOIOTH,
3aCTOCOBYIOUH CIEUIaJbHUN MpUCTpiid — Bajopumerp. [lokazHuKM BajgopuMmeTpa AJis MIICHUL 3
pI3HOIO SIKICTIO 3epHa KoiuBawThca y Mexax 20-100 oaunuups. MakcumanbHa IUIOIIA
dapunorpamu, nio gopiBaoe 100 oguHUIKM BajopuMeTpa (0. Bajl.), XapakTepuszye OOpOITHO
CWJIBHOT TIIEHUII, TICTO SIKOT Ma€ BHCOKY CTIMKICTh MpHW 3aMilryBaHHi. HalimeHii BeanunHu 3a
BaJIOPUMETPOM, SIK TIPABHIIO, OTPUMYIOTH 3a JOCIiKEHHS OOpOITHA CJIA0KO1 MIIEHUIII, TICTO SKOT
3HAYHO PO3PIKYeThCS. [I0Ka3HUKN PO3PIKEHHS i OLIHKK BaJIOPUMETPAa BUKOPUCTOBYIOTH LIS
XapaKTePUCTHUKHU MILIEHHIII 33 «CUIIOIOM.

Iopsintok po6oTH 3 BadopuMeTPOM. BinkpuBaioTh KpUIIKYy Tpuiany, GpapuHOrpamy
NOMINIAIOTh TiJ JKOBTUHM wLenoaH 1 MMOYaTOK KPHBOI BCTAHOBIIOIOTH HAa HYNIb IIKaJIH
BaJlOpUMeTpa, W10 BIANOBiZA€E IMOYaTKy Kpaioo uenodany. CepeanHa IIMPUHM —KPHUBOI
(dapuHOrpamu B ii HalBUIIOMY MICIIi Ma€ CIIBIAJaTH 3 BEPXHIM KpaeM Leso(aHy 1 BiANOBIIATH
KoHcUcTeHlii Ticta B 500 yMOBHUX OAMHHMIG. SIKIIO BOHA HE JIDKE TOYHO MO I JIiHII,
dapuHOTpamMy MOKHA TIOCYHYTH JIOBEPXY UM JIOHU3Y IO CIIBMAJaHHS, aje He Outbll, HK Ha 20
onuHMLb (apuHorpada. [Ipu npomy norpiGHO 000B’A3KOBO CIIIAKYBAaTH 3a THUM, 1100 JiHIf, 110
BiJINIOBiTae Ha KpuBil (papuHOrpamMu KoHcucTeHmii Ticta B 500 omuHMIb, Oyia mapajieibHOIO
BEPXHbOMY Kparo nenodany. [lanmi 3akpuBaloTh KpUIIKY BajJopuMeTpa. JBIXOK BalopuMeTpa 3
JIBOTO Kparo IMEpeBOAATh IO MEPETHHY 3 KPUBOK (apUHOrpamMH B MICI, A€ TMOYMHAETHCS ii
maaiHHs.

Yepes Touky, ne Oik [IBW)KKA NpaBOpyd IMeEpecikae CepeAuHy IIUPUHU KPHUBOI
(dapuHOrpamMu, Ha BaJIOPUMETPI MPOXOIUTH JIiHis, 3HAYEHHS SKOI, K IOKAa3HUK BaJOpHUMETpa,
YUTAIOTh 3HU3Y ILIKAJIH 1 BUPAXAIOTh y OJUHUIIAX BaJOPUMETPA.

JlorJisiA 3a NpUJIAIOM:

Ouuwenns 6rpemku. 3aCTOCOBYBATH Kpaiie XpoMoBy cymimr (y 1 1 KOHIIEHTpOBaHOI
cipuaHoi KHcIOTH po3uuHAI0TH 100 T XpOMOBOI KHCIOTH). BIOpeTKy 3arnoBHIOIOTH CYMIIIIIIO i
3aJUIIAIOTh HA HiY. YPaHIli HACTYIHOTO JHS XPOMOBY CYMIII 3JIMBAIOTh Y CKIISIHY IMOCYAHHY.
BropeTky KinbKka pa3iB CHONICKYIOTh JUCTHIBOBAHOK BOJOI. KpaH OropeTkun BUIIMalOTH,
pETeNbHO BUTUPAIOTH (QUIBTPYBAILHIM MANIEPOM 1 BKPHBAIOTh TOHKUM IApoM BaseniHy. broperka
3HOBY TOTOBA JI0 pOOOTH.

Camonuceysb. 3a JONOMOTOI0 TBUHTA 3 HAKATKOIO KiHEI[b I€pa BCTAHOBIIOIOTH TOYHO Ha
HYJIbOBY TO3HAUKy. SIKIO Mepo 3a MPaBWIIBHO BKJIAJICHOTO MMAanepy BHUKPECIIOE YTy, IO He
CHIBMAaJa€ 3 JIHIEI0 Yacy Ha JllarpaMHOMY Ianepi, HoTpiOHO BUNpaBUTH camonucenb. /s nporo
10CIa0MI0I0Th YOTUPH TBUHTH, PO3TAIIOBAaHI HA THJIBHOMY OOIll CaMOIUCIIS, BUIPABISIOTH HOTO
MOJIOKEHHS 1 3arBUHYYIOTH I'BHHTH. KaminsipHe mepo Mmae MOCTiHO Topkatucs mamepy. Bin
’KMPHOTO HAJIbOTY MEPO OUUIIAIOTH CITUPTOM.

3amina macaa y npunadi. 3a moiIeHHOT PoOOTH HEOOXiHO OJIUH pa3 Ha PIK MIHATH MacIo
B MexaHi3mi. Jlns 1poro notpioro 350 cm® MammuHOro Macna tumy «Shell Dentax 90». TTpuman
BII'€IHYIOTh BIJ €JNEKTPOMEpekli 1 BIIKPUBAIOTh 3aaHIO0 CTiHKy. lllaiiby-camokieiiky,
pO3TalloBaHy clepeay Ha KOpIycl JUHaMOMETpa, 3HIMaroThb. [I0TiM 3a 0nOMOrow cneuiaabHOl
BUKPYTKH BUTBHHYYIOTh BEPXHiil 3aMKOBUH T'BHHT MexaHi3my. [lix mpunaa cTaBisiTh BAHHOYKY
JUIs 30MpaHHs BiAIPAI[bOBAHOTO MacTHiIa. Yepes BUPI3 B ONMOPHIill IUINTI COYATKy BUTBHHYYIOTh
OOKOBHI TBUHT MEXaHi3My, MOTIM HINEJIbHUN HIDKHINA BUHT. KonM MOBHICTIO BHIIMIIOCH CTape
MacCTHJIO, BCTABISIOTH 1 3aKpIIUIIOIOTh HWKHINA CITycKOBUI TBUHT. HoBe MacTuio 3aimBaioTh 3a
JIOTIOMOTOI0 BOPOHKH Yepe3 BEpPXHi OTBip 10 TMOSBH MacTwia B OokoBomy oTBOpi. [loTim
3arBHHYYIOTh BEpXHil 1 OluHmil oTBOpHM, mIali0y MOBEpPTAIOTh HA Micle. 3aqHIO CTIHKY
3aKpUBAIOTh 1 BMUKAIOTh NIPUJIAJ y €IEKTPOMEPEKY.

3anoenenns Oemnghepa macmunom. CHo4aTKy BHUKPYUYIOTH TBHUHT, LI0 YTPUMYE
MOPIIHEBUI IMIATyH OIS BEpXHBOro Baxkelssd. [loBOpoToM IiBOpyY BIAKPYUYYIOTh KPHILIKY
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nemndepa, BUAAISAIOTH 3 HWIIHAPA MOPUICHb 13 MIATYHOM 1 3ajiuBaloTh MacTwio. Ilicis mporo
MOPIIEHb MOBUIBHO 1 TOYHO BEPTHKAJIBHO BBOAATH Y LWIHAP (I[00 HE PO3JIUTH MAacCTHIIO).
[TopurHeBuil maTyH CKPIIUTIOIOTH 'BUHTOM 3 BEPXHIM Ba)KeJIeM 1 HAKPHUBAIOTH JEMI(EPHOI0
KPHIIKOIO.

1.1.9 BuzHaveHHs ¢izmyHUX BJacTHBOCTeH TicTa Ha anbBeorpadi lllonena
AnbBeorpad Illomena (puc. 9) mpu3HaYeHUH I BU3HAYEHHS (Di3MUHHMX BJIACTHBOCTEH
TicTa 3a OMIOPOM MIUIMHYHMKA TiCTa HATHITAIILHOMY IOBITPIO 32 PO3TATYBaHHS HOro B OyibOamiky

QX JIO PO3PHBY.

OO0aanHaHHA: anbBeorpad
[Honena, cymmnpHa  mada 1A
BU3HAYEHHS  BOJIOTOCTI, CEKYHIOMIp,
CHTHAJIbHMI TOAMHHUK, Bard HACTLIbHI
«BHII-2» uu bpabennepa na 300 T,
rpaayioBaHWi [WIIHAP 4YH MEH3YpKa,
TEPMOMETD, TUTaHIMETp, MAJIeTKY;
XJIODUCTUH HATPil, TUCTUIbOBaHA BOJA.
[Mpunan ckIamaeTbest 3 TICTOMICHIIKH,
BJAacHE aibBeorpada i pPeecTpyrdoro
MaHOMeTpa.

TicTtomicunka mae nupuiiMad 3i
3MOMHOI0 KpPHIIKOIO, 3MIIIyBay 1 OTBIp
JUIs  BUIIPECOBYBaHHA TicTta. Mojenb
micuiku 1980 p. mae 3iioMHy JiBYy O614HY

Puc. 9. AnbBeorpad llonena

CTIHKY, 11O TIOJIETIITYE 1i OYMIIEHHS 1 3aMiHy B pa3i moTpeou.

Jns miaTpuMaHHS TeMIEpaTypd MICWIKM B HIDKHIH YacTMHI KOpIyca pO3MIILEHO
€JIEKTPOHArpiBaJIbHUN eJleMeHT. 11 OXOJIO/DKEHHSI TICTOMICHIIKM BIITKY, KOJH TeMIeparypa
noBiTpst nepesuiye 25°C, € AB1 Hacaaku A UUPKYISILii XoJaoaHoi Boau. HopmanbHa poboua
temneparypa micuiku 24°C.

VY penykrop 3anuBaroTh Onm3bko 100 mur moBosi B’si3koi ogii. HopmanbHa MIBUAKICTH
oOepranHs MicwibHuX Jjonared 60 00/xB. LleHTpanbHuil cromuk anbBeorpada 3 3aTHCKHOIO
My(}TOI0O Mae Ha MalAAaHYMKY TPU CHIPSIMOBYIOUMX IITH(TH 1 TPU yNOpHW 3aBBUIIKH 2,5 MM, sKi
00MEXyI0Th TOBIIMHY IpoOU TicTa. Y LEHTPl CTOIMKA — OTBIp Ul HAJXOXKEHHS MOBITPs, HOTO
3aKpUBa€ 3HU3Y PyXOMHH cTprxeHb. Ilin oTBOpoM po3MilieHa HOBITpsSHA Kamepa, 3’€HaHa 3
paBoro OOKy MOBITPOIPOBOIOM 3 BEPXHIM KIHIIEM I'pajyHoBaHOI MOCYAMHH, a 3 JIIBOTO — Yepe3
KpaH 3a J0IIOMOT0I0 I'YMOBOT TPYOKH 3 BOASIHUM MaHOMETPOM PEECTPYIOUOTO MpUIany.

Ha cTonuk HarBuH4YyIOTH IO yMOpY IUCK 3 OTBOPOM Y LEHTpi (AiamMeTpom 55 mMM), 1o
3aKpUBAETHCS 3WOMHOIO KpUIIKOIO, SKa 3aKpIIUTIOETbCS T'BHHTOBMM TpuMaueM. Cucrema
CIOJTyYEHHUX MOCYAUH CKIAAA€ThCS 3 TPaAyHOBaHO1 OCYIMHY 1 TEPEHOCHOT CKIISIHKH JIsl BOJIH.

BepxHiil kiHeup rpagyidoBaHOi MOCYIMHHU 3’€JHAHUM TPyOONpPOBOAOM 3 MOBITPSHOIO
KaMepow, a HIKHIA — TyMOBOIO TpPYOKOI dYepe3 perymoBalbHUA MMTHPT 1 Hacaaky — 3
NEPEeHOCHOI0 CKJITHKOI0. 3 Hei BOJa HAaIXOAWTh Yy TpanyioBaHy mnocynuHy. LIBuAKiCTH
3aIOBHEHHS TTOCYJMHHA BOJIOIO IO TOMIIKK «25» Mae ctaHoBuTH 23 c. IIIBHAKiCTh 3aTIOBHEHHS
MIEPEBIPAIOTH TEepel KOXKHOK Cepielo MOCTiDKeHb. Y KOpIyci ambBeorpada po3TamioBaHi
madOUuKy IS BiITISKYBAHHS TiCTa, KOJKHA 3 SKMX Ma€ 10 5 MOJMYOK, Ha AKi KIaIyTh IUIACTHHH 3
npo0am¥u TicTa.

Peectpyrounii BOIsSHMI MaHOMETp CKIAJA€TbCA 3 OCHOBM, IO MIATPUMYE KOJIOHKH,
camonucus 3 NepoM-IoIIaBKOM 1 pe3epByapa MaHOMETpa. Y pe3epByap MaHOMETpa 3aJIUBAIOTh
75 MJ1 AMCTUIILOBAHOT BOJIU, IEPO HAIOBHIOIOTH YOPHUIIOM.

bapaban camomnucus NpUBOAATH y PyX 4epe3 PEAYKTOpP CHUHXPOHHOIO JBUTYHA, KU
BMUKA€THCSA aBTOMAaTUYHO Yepe3 po3NoAUIbuMii Basl anbBeorpada y nonoxxeHHi «3». Hopmanbha
TPHUBAIICTH TIOBHOTO 00epTy OapabaHa ckiamae 55 a6o 60 cexyHI.

B ocHOBI peecTpylodoro BOISHOTO MaHOMETpPA JICKHTH TiApaBIidyHWA TpuHIWMIL. [lix
THUCKOM TIOBITPSI PiBE€Hb BOJW B LIEHTpPabHIN TpyOIli MaHOMETpa MiJABHUILYETHCS, Y pe3epByapi —
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najae, OHOYACHO MIJHIMAETHCA MOIUIABOK 3 MEPOM, SIKUM 3alHCYEThCS albBeorpaMa Ha OJaHKYy,
3aKpimieHoMy Ha o0epToBoMy Oapabani. TpyOKy MaHOMETpa PEryasipHO YUCTATh, KOPUCTYIOUUCH
HIITKOIO-HOPKUKOM. 3a0pyaHEHHS TpYyOKH MPU3BOAMTH A0 HEpIBHUX pyXiB. Ilepo ouummiyroTh
BOJIOI0 a00 CHUPTOM. 3a TOCTIHHOTO BHUKOPUCTaHHS MPHIALy HOro poOOTy KOHTPOJIOIOTH
HIOTHKHSL.

PerymoBanHsi Temnepatypu. HopmanpHa pobOoua Temmeparypa wmicwikn 24°C,
anpBeorpapa — 25°C. Skmo Temneparypa anbBeorpada Hmwkude Hik 25°C, pydky peocrary,
PO3MIIIEHY JiBOPYY BiJl OCHOBH, MOTPIOHO MOBEPHYTH B HANPSMKY CTPIJIKH, SKIIO MEPEBHIILYE
25°C — y 3BOpOTHOMY HarnpsiMKy. HeoHoOBe CBITIIO criasiaxye, KOJU TeTUIOBHH MOTIK BHMHKAETHCS.
Bin ciyxuth nokaxkuukom. I1ig yac poOOTH TICTOMICHIIKM MOXKIIUBE IMiIBULIICHHSI TEMIIEPATypH.
VYV upomy Bunanky 6axano ii BigHoBuTH A0 24°C. [IpoBOasSTH aHANI3U 32 TEMIIEpaTypy y KIMHATI
18-22°C. Ilpunaj 3aXHIIAIOTh BiJ NPSIMUX COHSYHUX MPOMEHIB.

IlepeBipka repmeruuyHocti npuaany. J[ns nporo HEOOXiTHO 3HATH BTYJIKY 1 TYMOBY
TpyOKy mnaTpyOka KpaHa ainbBeorpada, BIAIMKHYBIIM HOTO TakUM UYWHOM BiJJ MaHOMETpa.
[ToBepHYTH PYKOSATKY KpaHa IOTOpU. BCTAaHOBUTH NMEPEHOCHY CKISIHKY Ha PiBEHb 1 MOBEPHYTH
HEHTPAbHUNA K04 y TOJOXeHHs «3». Benmukum manbiieM npaBoi pykd (3MOYEHHM B OJIii)
3aKpUTH LEHTPAIBHUHA OTBIp CTOJIMKA, BKa3iBHUM MAJIbLEM JIiBOI PyKH — OTBip maTpyOka KpaHa.
PiBeHb BO/IM y TaKMX YMOBaX Ma€ 3aJIMIIATHCh CTA01TEHUM a00 TPIIIKH i IBHITUTHCH.

PeryiioBanHsi mBHAKOCTI migiilomy Bojau. BCTaHOBIIOIOTH LEHTPANbHHUM KIHOY Y
MIOJIO’KEHHS «2», 3a 3HATOI BTYJIKHU, CTABJIATh MOCYAMHY 3 BOJIOIO HA piBeHb. [lepeBOAATh KITIOY Y
HOJIOKEHHS «3», OJJHOYACHO BMMKAIOTh CEKYHJIOMIp 1, SIK TUIBKHM PIBEHb BOJAU Y I'paayioBaHiii
HOCYIUHI TOCATHE BIAMITKH 25, CEKYHIOMIp BUMHKaIOTh. TpuBaiicTh 3alI0BHEHHS Mae OyTu 23 c.
[IBuaKiCcTH MiTHOMY BOAM MOYHA BIPETYIIOBATH IBUHTOM. /{111 TOTO, 100 3HU3UTH IBHUIKICTb,
I'BUHT 3aBEpPTalOTh, 1100 MiIBUILIUTH — BIABEPTAIOTh.

IMepeBipka manomerpa camonucusa. KoedinienT K, Ha SKWii MHOXKATh BUCOTY HiTHOMY
mepa CaMOIMCI Il OTPUMAHHS JIHCHOTO 3HAYCHHS BIIIOBIIHOTO THUCKY, € IOCTIHHHM 1
nopiBHioe 1,1. Ane ciif nmepeBipsTH, YU MPaBUWIBGHO MOIUIABOK TPUMAETHCS HA MOBEPXHI BOAM.
[TepeBipsiroTh TUIABYUICTh MOIUIABKA MAHOMETpA 1 HOro peakilifo Ha 3MiHY PiBHS y IEHTPaIbHIH
TpyOIi. [Jig 1ibOoro 3HIMarTh TYMOBY TPYOKY 3 marpyOka KpaHa aimbBeorpada. [TomyBmm kigbka
pa3iB y TpyOKy 1 KJIAHYBIIW IBIYi-TPUYl MO I[OKOJIO, MO0 TPUBECTH B KOJHBAIBHUN PyX
MOKa)XYUK CaMOIIHCIIS, TEPEKOHYIOThCS, UM TOBEPTAETHCS TMEPO Yy BUXINHE MOJOKEHHS. J[is
3py4YHOCTI 3JIeTKa TOBEpTaloTh OapabaH caMomwucls. SIKIO0 HyJIhOBE TOJOKEHHS TIepa He
30epiraeTbCsi, TO 1€ BUIPABIAIOTH, OOEpTalOYM OIYHHWIA TBHWHT, SKUU 3B’SI3aHUM 3 OCHOBOIO
MOCY/IMHHU.

3a HOpMaJbHUX YMOB POOOTH MOBHUIT 00epT OapabaHa caMOMUCIA Bl OJHOTO YIOPY A0
IHIIOTO 3AIMCHIOETBCSA 3a 35 c¢. BamBO 3a MPOBEICHHS aHANi3IB JOTPUMYBATUCH IOCTIHHOI
IIBUJIKOCTI MOTO OOEpTaHHS: IIBHIKICTh OOepTaHHs OapabaHa, SK 1 IIBUAKICTh 3alOBHCHHS
rpaayioBaHOi MOCYAWHHU BOJOIO, BIUIMBAE HAa (OpMY allbBEOrpaMu. 3a 3HIKCHHS TeMIepaTypu
JOBKULIS (HANpHKIaJ, Y3UMKY) Yac oOepraHHs OapabaHa Moke 30UTBIIMTUCH. Y TakoMy pasi
pO3iTpiBalOTh JABUTYH, JaBIIM HOMY TOIMpPAIFOBATH BXOJIOCTY 2 XB. Tepel KOXXHOK Cepiero
JOCITIJIKEHb.

Kpim 3a3Ha4eHOTO BHIIE KOHTPOJIIO, 3BEPTAIOTH yBary Ha HACTYITHE:

1. IloTpibHO, MO0 mocHipKyBaHi Mpodu OyiaM BKPUTI MIApOM OJIii, KOJIH 1X BHUIMAIOTH 3
MICHJIKA 1 po3ayBaroTh OynbOamiky. SIKImo [boro He 3poOWTH, MIIMHYMKHM TICTa OyAyTh
npwmnaty abo K TIXHsS ToBepxHsA Oyne Bucuxatd. KinbKicTh oii Mae BiANOBiAATH
peKOMeHJalisAM Yy pobouyux IHCTpyKUiAX. Hammummok omii Moxe Npu3BeCTH A0 3aCMIYEHHS
BHYTPIIIHBOI'O MEXaHI3My ajnbBeorpada i, ik HacIiA0K, MOTpiOHO Oy/e KamiTalbHO PEMOHTYBATH
npuiaa. BUKOpUCTOBYBaTH HaJ€KUTh TUIBKH YUCTY TOPIXOBY UM Ba3€JIIHOBY OJIIIO.

2. ToBumMHAa MJIMHYMKIB TicTa MijJ 4ac TPOBEACHHS aHAII3IB 3aJCKUTh BiJ TOBIIMHU
yIopiB Ha mpeci. 3a 3acMiYeHHS KUIbI HA 3aKpiIUIeHIN IUIACTHHI 4YM YIOpPIB, y BUOAIKY
HETIOBHOTO CTHUKAHHSA BEPXHBOI BTYJIKHM 3 OCHOBOIO TIpeca, 3a 3HOIIYBAHHS HIKHBOI YaCTHHH
npeca 9u OPOH3H Ha CTALHUX YIOpax, TOBITMHA MIMHYMKIB 301UIBITY€ETHCS UM 3MEHITY€ThCS. Bee
Ile HeTaTUBHO BIUIMBAE Ha pe3yiabTaTH. 1peba, mo0 HWKHA YacTHHA Tpeca 1 KUTbI, HarIyXo
3arBHHYEHOT0, yTBOPIOBAJIH TJIA/IKY TIOBEPXHIO.
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3. 3 MeTor0 Oe3MeKr TICTOMICHIIKY 33 OYHMIIEHHS MOTPiOHO BiIMKHYTH BiJl Baly JIBHUTYHA.
OTBIip, Kpi3b SAKUH BHUIIPECOBYETHCS TICTO, TAKOXK CTAPAHHO OYHUIIAIOTh. MiCHIBLHUN MeEXaHi3M
BUIMAOTh M0/AHs. KynbKO-TIIMMITHUKY 3MAIYIOTh IIIOMICSILIs.

Xin amamizy. Ilepen nocmimkxeHHsM npoOy OOpoIIHA NEePeMIilIylOTh 1 BU3HAYAIOTh
BoJioricth. ['oTyrorh 2,5 % poszunr NaCl y mucrunpoBaniit Bomi. s mbOro 3BaXKylTh 25 T
XJIOPHCTOTO HATpit0 abo MpiOHOT KyXOHHOI COJIi, BUCUTIAIOTH Y MipHY KOJIOY 1 JIOJMBAIOTH BOJIOIO
mo 1000 mn. IlepeBipsroTh TemrepaTtypy MICWIKH # anmbBeorpada, sKa IMIATPUMYEThCS
aBTOMAaTH4HO, BimnoimHo 24 1 25 + 0,5°C. Temmeparypa GopoirHa Ta COIBOBOTO PO3UHMHY Ma€e
oytu 20 + 5°C.

3BaxkytoTh 250 £ 0,5 r GopoirHa 1 BiIMIPIOIOTH 00’ €M COJILOBOTO PO3YHHY BiANOBIIHO A0
BOJIOTOCTi OOpoITHa, BU3HAYCHIH 3a Tabnuieto 8 abo rpaayioBIli Ha OropeTI 6e3mocepeHbO 3a
BIJICOTKOM BOJIOroCTi. BucumnaioTe GOpOLIHO Yy MICHIKY, 3aKPUBAIOTh KPUIIKY, 3aKPIMUBIIN ii
nBoMma OontaMu. 3’€AHYIOTH MICHJIKY 3 PEIYKTOPOM, BMHKAIOTh JIBUTYH 1 cekyHaomip. YUepes
OTBIp Y KpHUUIII BIMBAIOTh BIANOBIIHY KUIBKICTH COJILOBOTO PO34YMHY npubau3zno 3a 20 c.
Hanpukinmi nepuioi XBUIMHU JBUTYH BUMHKAIOTh, 3HIMAIOTh KPHIIKY 1 BHIQISAIOTH JIOTIATKOO
OOpPOIITHO, IO MPHIIUILIO A0 KPUIIKU a00 KYTiB MICHIKH, 00 yce OOPOIIHO 3MIMIANIOCs 3 BOJOK0.
Ha 110 onepartito i Ha Te, 00 MOCTaBUTH KPHUIIKY Ha MicIle, BinBoaaTh 1 xB. Hanpukinii npyroi
XBWJIMHU JIBUTYH 3HOBY BMHKAIOTh 1 3aMiITyIOTh TiCTO BIPOAOBXK 6 XB. Hanmpukinii 8-01 XBUIuHHA
3aMiC MPUIUHSIOTH 1 MOYMHAIOTH BUIIPECOBYBATH TICTO. BCTaHOBIIOIOTH JBI BaJIBLIEBI PaMKH.
BuiitmaroTs 5 miacTHHOK 13 madouky anbBeorpada i KoXHY 3MallylOTh [I0JIBIHHOIO 103010 OJIii,
AK 1 ckiusHy TwiactuHy. OpHi€0 703010 OJii  3MallyloTh NpUAMabHY IUIACTHHY IS
BUIpecOBYBaHHs. [IiHABIIM I'BUHT 3aC/IIHKM TICTOMICHIKH Y BEPXHE IOJOXEHHS, BIAKPUBAIOThH
OTBIp JUIsl BUIIPECOBYBAaHHS TICTA.

Tabmuus 8

KisbkicTh c0/1b0BOr0 po3uuny (2,5 %), mo gogaerncs a0 250 r 6opomHa

3aJ1eKHO BiJX HOro BOJIOrOCTi

BomnoricTts O6’em Bomoricts O6’em Bomoricts Ob’em
COJILOBOIO COJILOBOTO COJILOBOT'O
6opomrna, % 6opomrHa, % 6opomrna, %
PO3YHHY, MJI PO3YHHY, MJI PO3YHHY, MJI
1 2 3 4 5 6
8,0 156,1 12,0 138,3 16,0 120,6
8,1 155,7 12,1 137,9 16,1 120,1
8,2 155,2 12,2 137,5 16,2 119,7
8,3 154,9 12,3 136,1 16,3 119,2
8,4 154,4 12,4 136,6 16,4 118,8
8,5 153,9 12,5 136,1 16,5 118,3
8,6 153,5 12,6 135,7 16,6 117,9
8,7 153,0 12,7 135,2 16,7 117,4
8,8 152,6 12,8 134,8 16,8 117,0
8,9 152,2 12,9 134,4 16,9 116,5
9,0 151,7 13,0 133,9 17,0 116,1
9,1 151,2 13,1 133,4 171 115,6
9,2 150,8 13,2 133,0 17,2 115,2
9,3 150,4 13,3 132,5 17,3 114,8
9,4 149,9 13,4 132,1 17,4 114,3
9,5 149,4 13,5 131,6 17,5 113,8
9,6 149,0 13,6 131,2 17,6 113,4
9,7 148,6 13,7 130,8 17,7 112,9
9,8 148,1 13,8 130,3 17,8 112,5
9,9 147,7 13,9 129,9 17,9 112,0
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1 2 3 4 5 6
10,0 147,2 14,0 129,4 18,0 111,7
10,1 146,6 14,1 129,0 18,1 1113
10,2 146,3 14,2 128,6 18,2 110,8
10,3 145,9 14,3 128,2 18,3 110,4
10,4 1455 14,4 127,7 18,4 110,9
10,5 145,0 14,5 127,2 18,5 110,4
10,6 1446 14,6 126,8 18,6 109,0
10,7 1441 14,7 126,4 18,7 108,6
10,8 143,7 14,8 125,9 18,8 108,1
10,9 143,3 14,9 125,5 18,9 107,7
11,0 142,8 15,0 125,0 19,0 107,3
11,1 142,3 15,1 124,6 19,1 106,9
11,2 1419 15,2 1241 19,2 106,3
11,3 1415 15,3 123,6 19,3 105,9
11,4 141,0 15,4 123,2 19,4 105,4
11,5 140,6 15,5 122,8 19,5 104,9
11,6 140,1 15,6 122,3 19,6 104,5
11,7 139,6 15,7 1219 19,7 104,1
11,8 139,2 15,8 121,4 19,8 103,7
11,9 138,9 15,9 121,0 19,9 103,2

3MiIHIOIOTE 00€pTH MICHJIBHOIO MeXaHi3My. TicTO BHIUTOBXYETbCA y BUIVIANI CMYXKKH.
ITepmi 2 cm TicTa BiApi3aroTh 1 BiIKKMAaoTh. BunpecoByBanus Tpusae. Komu Tticto aiiine mo
BiJ[pi3iB Ha MPUIMAaNbHIN IJIACTHHI, HOTO MIBUAKO BiAPI3al0Th HOXKEM 1, 3HSBIIW IUIACTaHKY,
NepeMillaloTh Ha CKISIHY IUIACTHHY BaJbIEBOI paMKH, IONEPEIHBO 3MAIleHy OJIEl0.
[IpuiimManbHy TIAaCTHHY 3MAIIyIOTh 1 BCTAaHOBJIIOIOTH Ha TOmNepeaHe Micie. Tak MOCTYIOBO
BUIIPECOBYIOTh 5 IIMATOYKIB TicTa, HE BUMHMKAIOUHU JABHUTryHA. [Ipy oMy momepenHbo 3MaiieHa
OJIi€I0 TpUiMajbHA IUIACTHHA BECh Yac MOHOBIIOETHCA HA CBOeMy Micti. [lepmri woTupu npobu
TICTa PO3TAIIOBYIOThH IO JBI Ha 2-X paMKax, MPUYOMY HANpsIMOK BUIPECOBYBaHHS BiIMOBiAae
JIOBTi#l OC1 BaJIbIIEBOI paMKH, IT’ATy NpoO0y TiCTa 3aIMIIAI0Th HAa MpUIMaibHINA miuacTuHi. [IBUryH
BUMHKAIOTb.

Jesxi mpoOu OGoOpolTHa [alOTh TICTO, SIKE 32 BHXOIY 3 MICHIJIKH 3aBEPTAE€THCS JOTOPH.
VY TakoMy pa3i HOTpiOGHO 3a4eKaTH, JOKU CMYXKa TICTa IPOCYHETHCS Ha MOJOBUHY CBOTO LUIAXY
1, B3SIBIIH 11 32 Kpail, 00epexHO BUTATHYTH B HANPSMKY J0 MPUIMaIbHOI IIATIBKH.

PoskauyroTh 5 mpo6 Ticta (2 + 2 + 1) 3a JOMOMOrOI0 BaJIblis, MOTEPEAHHO 3MAIIEHOTO
omiero, 6 pyxiB ynepea i 6 pyxiB Ha3aj. 3a IOMIOMOTOI0 KPYIJIOTO HOXKa OJIHUM PYyXOM BHPI3al0Th
MiIMHLL TicTa. Kpyrnuii HiXK, ycepeauHi SKOro 3HaXOJUThCS MIIMHELb TICTa, MiAHOCITH 10
IUIACTHHU 13 PO3CTOMHOT madKy 1 KIaTyTh Ha Hel MIMHENb. SIKIO MIMHYUK TiCTa MPUIUIAE J10
HOXa, 110ro 3BUIBHSAIOTH, 3JI€TKa BAAPUBIIY (ajle OAHUM PYXOM) IO CTOJy. SIKIIO MIMHUYUK TiCTa
NPWINAIIAE 10 CKJIA BajblIeBOI paMKH, MOTO TPINIKK MiJHIMAIOTh 1 MiJ HHOTO HPOITYCKAaIOTh
wiacTuHy. KoXHy IIacTHHKY 3 MIMHIIEM HEraiiHO KJIagyTh y PO3CTOMHY Kamepy anbBeorpada
(25°C) ms BimnexxyBaHHA. [lepmivii MIIMHYHMK TicTa PO3TAIIOBYIOTH YTopi, Jaii — B MOPSIKY
BunpecoByBaHHs. [lin yac BiuiexyBaHHA npoO Ticta B madumi anbBeorpada YUCTATH MICHIKY,
HAHOCSTH HYJIBOBY JIIHIIO Ha OJIaHK aTbBEOTPaMH, NEPEBIPSAIOTH PYXOMICTh Iepa-MoriaBka i ioro
HYJIbOBY [IO3HAUKYy.

JocnimxenHs Ticta Ha anpBeorpadi MpoBOJATH yepe3 28 XB. MICHA MOYaTKy 3aMicy.
Lentpanbuuii kiarou nepeOyBae B HOJ0XKEHH! «1». BIArBUHUYIOTH AMCK CTOJMKA, 3MAIIYIOTh
BHYTPIIIHIO TMOBEPXHIO JAMCKA 1 CTONMKAa. BuiiMaioTh 13 BIUIEKYBaJbHOI MIA(OYKU BEPXHIO
IUIACTUHKY 3 MJIMHIIEM TICTA 1 31IITOBXYIOTh HOr0 Ha CTOJIMK PIBHO 1O LEeHTpY. [loBepTatoTh 1uck
Tak, MO0 3a JIpyroro o0EpTy CIIBMAJaTH KOHTPOJIbHI BiIMITKH, TIPU I[bOMY MIJIMHYHMK TicTa
CTUCKYETBCS 10 BUCOTH ymopy (2,5 mm). [loTiM BiArBHHUYIOTH TpuUMad i 3HIMAIOTh 3HOMHY
KPHIIKY, MIPU [bOMY IIEHTpajJbHAa YacTWHA MJIMHYUKA, Kpai SIKOTO 3aTHCHYTI MK CTOJIHMKOM 1
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3arBUHYEHUM JUCKOM, 3JIUIIAETHCS BIAKPUTOO. IIOBOPOTOM LIEHTPAIBLHOTO KIII0UYa Y MOJI0KEHHS
«2» BIIKPHUBAIOTh LEHTPAJIbHUN OTBIp cToiuKa. [10TiM MOBEPTAIOTh PYKOSATKY KpaHa JIiBOpYY, Y
HANpSAMKY 0ci TyMOBO1 rpyiii (06’eM rpymii — 18 mMi1); BEJIMKUM 1 BKa31BHUM MalbISIMH JIiBOT pyKH
CTUCKYIOTh TYMOBY T'PYIY, 1 TPUMaIOuH i1 y IIbOMY MOJIOXKEHHI, IEPEBOAATh PYUKYy KpaHa JOTOpH.
MIuHYHK TiCTa BIJKJICIOETHCS BiJl CTOJIMKA, IIPU LIOMY IIEPO PEECTPYIOUOrO0 MAaHOMETpaA 3JIerKa
migiiimaeTbess goropu. [1oTiM CTaBIsATh CKIISIHKY 3 BOJOKO Ha BEpXHiW piBeHb mraTtwBa. LIIBHIKO
MOBEPTAIOTh LEHTPAIBHUM KIIOY y TOJOXKEHHS «3», II0 BUKJIMKAE OJHOYACHE HAIIOBHEHHS
rpaayiioBaHOi IOCYIWHH BOJOI 1 IycK OapabaHa peecTpyrouoro MaHoMeTpa. BHaciimok
i IBUIIICHHS TUCKY MOBITPS MJIMHYUK TICTa PO3TATYETHCS B OyIH0AIIKY.

VY wmeii yac mepo KpeciauTb KpUBY 3MIHM THUCKY BOJSTHOTO CTOBIYHKA — ajbBEOTpaMy.
VYBa)XHO CHOCTEpIralOTh 3a PO3TATYBAHHSAM OylibOaliKu 1, SIK TIJIBKA HAacTaHE PO3PUB TicTa
(HaiiyacTilie TOYKOBUi), IIBUIKO MOBEPTAIOTh HEHTPATbHHIA KIIIOU Y MOJIOKEHHS «4», IPU IIbOMY
HAINIOBHEHHS MOCYAMHU BOJOIO Ta o0epTaHHs 6apabaHa camonucis 3ynUHAIOThHCS. [10TiM CKIISHKY
3 BOJOIO 3HIMAIOTh 31 IITATUBY 1 CTABJIATH HA CTUI, HEHTPAJIbHUIN KITI0Y MOBEPTAIOTh Y MOJIOKEHHS
«1». Boma 3 rpaayiioBaHOi MOCYIMHH HAJXOIUTh Ha3al y MEPEHOCHY CKISHKY, 31 CTOJHMKA
BIITBUHYYIOTh JMCK, BUHMAIOTh TICTO, 3aKPUBAIOTh OTBIp 3HOMHOIO KPHIIKOIO 1 3aKpPIILTIOIOTH
TpuMaueM. [locrmigoBHO AOCHIIKYIOTH HacTynHi 4 MiIMHYMKA. OTpUMYIOTh 5 KpPUBHX Ti€l XK
npoou. Komm BigOyBa€eThcsi HEHOPMANIbHHMW pPO3PHB OyJabOAIlIKH, BIANOBIIHY KPUBY HE
BPaXOBYIOTb.

"
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CepenHe 3HaAYEHHS
MAaKCUMAJIBHOT0 TUCKY
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CepenHe 3HaYeHHSI PO3TSKHOCTI TicTa AOcuuca TOYKM PO3pHUBY

Puc. 10. AnbBeorpama Tta ii eJ1leMeHTH

Po3TspkHICTh TicTa L BUMIpIOIOTH Y MM CEpEIHBOIO JIHIE€I0 albBEOrpaMU BiJ| MOYATKY
KPHBOi JI0 TOYKH po3puBYy OyinbOamku Ticta. Touky N OTpUMYIOThH, BiAKJIQZAIOUU CEPEIHIO
BiJICTaHb BiJI HYJIS JIO KiHIISA KOXKHOT KPHBOI.

BigHoleHHsT MPYKHOCTI TicTa A0 po3TsukHOCTI P/L xapakTepusye mipy 30anaHCOBaHOCTI
MK COOOI0 IIMX OCHOBHMX (DI3UYHHMX BIACTUBOCTEH.

Ianexc posmmpenas G € cepeaHiM 3HAYSHHSM MMiPaXyHKiB 32 OIOPETKOO MICIsi PO3PUBY
Oynpbarnky. Bil IOpiBHIOE KOPEHIO KBaJpaTHOMY 3 KiNbKOCTI TOBiTps (y cM°), ska Oyma
BUKOPHCTAHA JIUISl HaTyBaHHs OyJIbOAIIKH.

S — muToma cepeHbOi 3 5 anpBeOrpam, cM>.

SIKII0 KpHBi PO3TaIIOBaHi GIM3BLKO MiX COGO0, TO CEPEIHI0 KPMBY 3pOOUTH Nerko. i
HAHOCATH O€3MoCepeIHhO Ha ajbBeorpami KOHTPACTHUM YOPHMUJIIOM OJHIEIO JIiHI€r0. SIKIIo
OOpOLIHO HEOJHOpPIAHE, KPHUBI PO3CiIOIOThCA. B TakoMy pas3i BUMIPIOIOTH BHUCOTY KpPHUBOiI Y
MaKCHUMYyMI, ocepenHi 1 B KiHIi. CepeHe 3HaUE€HHSI HAHOCATH Ha rpadik y BiAMOBIAHUX TOYKAX,
3’€HaBIIM SIKI OYyAYIOTh CEpeIHI0 KpHBY, 30epiraroun (Gopmy, XapakTepHy il OTPUMAHOL
albBeOrpaMu. 3a CepeHbOI0 KPUBOIO PO3PAXOBYIOThH allbBEOrpamy, ii KpeciasiTh KOHTPACTHUM 3a
KOJIbOPOM YOPHUJIOM.

[Tnomry cepenHbOT KPUBOI BU3HAYAIOTH IIIOHAWMEHIIIE JIBIYi 32 IOTIOMOTOIO IDIaHiMeTpa. 3
OTPUMaHNX BHMIPIOBaHbh BUPAXOBYIOTh CEpeqHE 3HAYCHHSA. Ha MalleHbKiid KpeclspchKii MOomi
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3aKpIIUIIOIOTh KHOMKAMM apKyll JpiOHO3epHHCTOro (ajne He BouleHoro) mamepy. lloTim
3aKpIIUIIOIOTh allbBeorpamy. BCTaHOBIIOIOTH NEpHNEHAMKYISIPHO 0OMJBa IUieya IUIaHIMETpA.
[lneue 4 (puc. 11) crupaethcs Ha HWTIHAP IUIAHIMETPA, SIKH CBOIM BICTPSIM 3aKpIiIUICHUH Ha

apKyuIi namepy.
a O
;3

| =
——p  [n]

Puc. 11. CxemaTn4He NmoJI0KeHHs IJIeveli MJIaHiMeTpa Ta IUCKIB JIYNIbHUKA

[To3HayuBIIM MOYATOK OOPUCY KOHTypa albBEOrpaMH, 3HIMAIOTh MOYATKOBHUM BIJUIIK 3
JTYMIBHUKA TUTaHIMETpa, Ha skoMy HaneceHo moauiku Big O mo 10. Hampuxman, moyaTkoBHiA
Bijmik fopiBHIOe 041. [loBinbHO O0OBOASATH YEPBOHUI KOHTYp aibBEOrpaMH, IOCIIJOBHO
npoxoasun Touku R, M, N, O, P, R. Kinneswuit Bimiik mianiMeTpa aopiBHioe 243. PisHUIS Mix
MOYaTKOBUM 1 KiHIIEBUM BimtikoM ckiagae 202 (243 — 41). KoxnHa mnofiika JTiYdIbHUKA
IUTaHiMeTpa Biamosigae 10 cm?. Takum YUHOM, IUIOIIA J1aHOl ajbBeorpamu ckiangae 20,2 oM.
[Mepmy ndpy «2» 3HIMAIOTH MO TEPHIiA BEJMKIN MOAUIII PyXOMOi HIKaIH, IO CTOITh MEpen
HYJIEM HEpPYXOMOTO TUCKY JiuMiabHUKA. [[pyra mudpa BiTKy «4» BIINOBiIa€ OCTaHHIA Maii
HOJUILI PYyXOMOTO IMCKY, IO CTOITh O€3MOcCepefHbO Iepel] HYJIbOBOK MOALIKOI0. OCTaHHIO
mudpy «3» BH3HAUYAIOTH 32 HOHIYCOM (HEPYXOMOIO IIKAJIOK). 3a Ii€I0 IIKAJIOK BHOUPAIOTH TY
MOJIIJIKY, SIKa CyMiCHA 3 OyIb-SKOI0 MOJIIJIKOI0 PYXOMOI IITKAJIH.

PoGoty nedopmarii W Ha 1 r TicTa, BU3Ha4aI0Th 3a (HOPMYIIOI0:

KCS C 981xV

W=—" c=t
7,5x1,09

L
ne: K — nonpaBounuii koedirient manomerpa 1,1;
S — moma cepeAHpOI Aiarpamu, oM
L — moBxuHA cepenHbOi larpaMu, MM;
C — BenuuuHa, 3alieXHa BiA mokaszHuka G, sKy 3HaxomaTh 3a tabmuieio 9 abo 3a
dopmyaoro C = 1,2G;
V — 00’eM TIOBITPS B CM>, 1110 IOPIBHIOE KBAAPATY iHACKCY po3MHpeHHs G.

Tabmuis 9
3navenns C 3aiexkHo Big nokasuuka G

G C G C G C G C

1 2 3 4 5 6 7 8
10,0 120 17,0 346 21,0 529 25,0 750
10,5 132 17,2 354 21,2 539 25,2 762
11,0 145 17,4 363 21,4 550 25,4 775
11,5 159 17,6 372 21,6 560 25,6 787
12,0 173 17,8 380 21,8 570 25,8 799
12,5 187 18,0 389 22,0 581 26,0 811
13,0 203 18,2 398 22,2 592 26,2 824
13,5 219 18,4 406 22,4 603 26,4 837
14,0 235 18,6 415 22,6 613 26,6 849
14,5 252 18,8 424 22,8 624 26,8 862
15,0 270 19,0 433 23,0 635 27,0 875
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1 2 3 4 5 6 7 8
154 284 19,4 452 23,4 657 27,4 901
15,6 292 19,6 461 23,6 669 21,6 914
15,8 299 19,8 471 23,8 680 21,8 928
16,0 307 20,0 480 24,0 691 28,0 941
16,2 315 20,2 490 24,2 703 28,2 954
16,4 323 20,4 500 24,4 715 28,4 968
16,6 331 20,6 510 24,6 796 28,6 982
16,8 339 20,8 519 24,8 738 28,8 995

Jlnst GinmbInocti copTiB OopolHa, IO MaroTh iHAeKCe po3mmpeHHs G mix 12 1 26,
PEKOMEHIOBAaHO 3aCTOCOBYBATH cripoiieHy ¢popmyiny: W = 6,54S.

Leit xoedimieHT AiiicHUIA 32 yMOBHU:

a) ogHOrO 00epTy OapabaHa BIPOAOBXK 55 ¢ BiJ 3yNMUHKH 10 3YITUHKU;

0) HaAXOKEHHS BOJIH Y CKIISTHUMA WIIHIP MK KOHTPOJIbHUMU BiamiTkamu 0 125 3a 23 c.

3a nux ymoB BigHomeHHs: C/L npubau3Ho nopiBHIOE 5,95, Toi:

W =11 x 595 x S abo W = 6,54 x S. Pe3ynapTaTl CiIiJl pO3TIAAATH SK PE3yJbTaT
TEXHOJIOTYHOTO aHAJI3y 1 BUpAKATH TAKUM YHHOM:

P i L — no Haibmmx4oi oguHuUI (0e3 JecaTux A0JIei MiJTiMeTpa);

G — o Haitommk4oi 0,5 ogunuii (Hanpukan, 23-23,5-24...);

W — no maitbmwkuux 5 ommuuup st 6opomHa 3 W Hibkue 200 (Hampukiaa, mkajia
3Hauenb: 150-155-160...).

3a Bu3HaueHHMHU Ha (apuHorpadi Ta ampBeorpadi ¢i3MYHUMH BIACTUBOCTSIMH TicTa
OILIHIOIOTH «CHITy» muieHwui (Tabm. 10).

Taomuus 10
XapakTepucTuKa NIIeHUII 32 OWIHKMY il «CHJIN» 32 (PI3UHYHUMH BJIACTUBOCTSIMH TicTa,
110 BU3HA4YaI0Th Ha dapuHorpadi Ta aabBeorpadi (cymapua Taéanus)

IToka3Huku angpBeorpada [Mokazuuku dapunorpada
Ouinka P, wn W, 0. a. po;piﬂmeHHH BATIOPUMETPHYIHA
TiCcTa, 0. . OLIIHKA, 0. BaJl.

Bigminauit nosinmryBay >100 >500 0-30 85-100
JloOpuii mosinmryBay 90-100 400-500 31-50 80-84
3a10BUTbHUI TOMINITYBaY 80-89 280-399 51-60 70-79
[lixHa nimeHuLs 70-79 260-279 61-80 55-69
Hobpuii dinep 6069 240-259 81-120 45-54
3anoBinbHAN (inep 50-59 180-239 121-150 31-44
Cnalka nmeHuns <50 <180 >150 <30

1.1.10 BusnaueHHs XJIi00MeKapChKUX BJIACTHBOCTEl 3epHa
NIIEeHUIi, TPUTHKAJE TA }KUTA METOI0M NMPOOHUX BUIIYOK

OO0saiHaHHSA: TICTOMICHUJIKA, TEPMOCTAaT aisi OpOAIHHS TICTa, TicTonepeOUBaibHA 1
TicToopMyBajbHa MallliHa, Xjai0onekapcbka Mid, Baru T€XHIYHi, 00’eMomip «OMX-1», hopmu
JUISl BUIIIYKH, €eMaJIbOBaHI MUCKHU IS BiTIeKyBaHHS TicTa, TepmometpH Ha 50 1 300°C, muminapw,
COBKH, KOJIOU, CKJISHKH, ITIIETKH.

TicTtomicunka CBaHcoHa mpu3HadeHa it 3amicy Ticta 31 100-200 r GopomrHa, Moenb
100200 A (puc. 12) mae yoTupu MiCHIIBHI JOHaTi HadblenoniOHOi GopMH, M0 00epTarOThCs
nonapHo B rouiBli Tictomicwiku (100 06/xB.). Ha nmHi amroMiHi€BOi TiKi BCTAHOBJICHI J1Ba
HEPYXOMUX MaJblll, HABKOJIO SIKUX 00€pTalOThCS MapHi pyXoMi MICHIIbHI JIONATI.
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TicromicunbHy TONIBKY HPUBOJAUTH Y
pyX cuUCTeMa IacoBOi Iepenaul 4epe3 peayKTop
BiJl eJeKTpoMoTopa moTyxHictio 1/3  HP.
TicTomicuika Mae TOAMHHUK (Ha 15 XB.), sxuit
ABTOMATHYHO 3YIHHSAE TMPOIEC 3amicy, KOJIH
CIUIMBA€ BCTAaHOBJIEHUI 4Jac.

TictonmepeOuBanpHa 1  (QopMyBaibHA
MammaA (puc. 13) 3MOHTOBaHI Ha 3arajbHii
TUTATI B OJTHOMY arperari.

TicronepeOuBasibHa  MalMHAa  CKJIa-
JIA€ThCS 3 IBOX CTAHUH, y SIKI BMOHTOBAaHO Hapy
BalblLIB, MOKPUTUX ImapoM TediaoHy s
3ano0iraHHs MPUWIKMIAHHIO TICTa 32 MepeOUBaHHS.
Banbui giamerpom 10 1 3aBmosxkku 15 cm. Lle
BIJINIOBi/Tae MOBXWHI (HOPMU TS BUITIKAHHS XJ110a
i3 300 r 6opomHa. 3a Bumikanug xmiba 31 100 r
OopolIHa 3BEepXy HaJ BaJbLSIMHU BCTaHOBIIOIOThH
nepecyBHUIl ~ MexaHiuyHMI  oOMexyBad, 3a
JIOLIOMOTO0  SIKOTO MOKHA 3MIHMTH IIMPHHY
IPOKOYYBaHOI CMYXKH TicTa JI0 7,5 cM.

Puc. 12. Ticromicuiaka Tuny CBaHcoHa

ToBuIMHA CMYXXKH TiCTa 32 MPOKOYYBaHHS PETYNIOETHCS 3a30pOM MK BAJIBISMH, IO
BCTAHOBJIIOETHCS 32 JIOTIOMOTOI0 PYXOMOT'O BaJIbIlsl TUIACTHKOBOTO 00OMexyBaya. Po3mip 3a3opy —
Big 3 mo 9 Mm.

@opMmyBajipHa MallMHa CKIa-
JIA€TBCS 3 TPHOX JIEPEB’STHUX BaJblliB
niamMeTpoMm 7 1 3aBIOBKKH 37 CM, 3 SKHX
JIBA HIDKHI BaJblli BMOHTOBAaHI Yy
CTaHUHY, a TPETii, BepXHiil — pyXoMHuil.
3a JOMOMOrOI0 PYKOSTKH BEpXHii
BaJIOK MOXXHa MPHUTUCKATH J0 HWKHIX
BaJbliB MiJ 4Yac QOpPMyBaHHS TicTa.
dopmyBaHHs TicTa CXEMaTHYHO
300paxxeHo Ha puc. 14. OOugsa
NpuiIagd TPUBOIATECS B IO 4epe3
PENYKTOp  €NEKTPOMOTOPOM  IMOTYXK-
mictio 0,2 HP. € Takox mneganbpHUi
BMHKa4, 3a  JIOIOMOTOK  SIKOTO
BMUKAIOTh 1 3yIHHSAIOTH TPUJIAJL.

TepmocTar mnst OpomiHHS TicTa

MalmMHH mozens 505-CC (puc. 14)

BUTOTOBJICHUI 13 HepkaBito4oi cranmi. 3oBHimHI po3mipu 150 x 150 x 60 cm. VYcepeauni
TEPMOCTATy € YOTHPH TOJIMI; HA TEPEAHIA MaHeNl MO TPOE ABEPUAT Uil KOXKHOI 3 TMOJHIIb.
CTiHKM TEpPMOCTATy MOABIHHI, Mi)K HUIMH MICTUTBCSI TEIUIOBA 130JIsMlisl. Y CTeji JiBOT YaCTHHU
TEPMOCTaTy — YOTHPH TEPMOEJEMEHTH, SIKi HarpiBalOTh IMPKYJIOIOYE BCEpeAHHI Iadouku
BoJsiore moBiTpsi. Ha BepxHili monwmui 3miBa po3MilIeHa IMiJi KyTOM MeTajiuHa IUIacTUHA, IO
CHpPSIMOBYE CTPyM IIOBITps, a HaJ TEPMOEIEMEHTAaMH — 3aXWMCHA IUIACTHHA 3 a30ecTy ais
3armobiraHHs MiCIIEBOMY IeperpiBy. MakcumanbHa TOTYXHiCTh TepmocTtaty 1600 V. [IpaBopyu
BiJl TIOJIMIII PO3TANIOBAaHWH 3BOJIOXKYBad MOBITPS BiMIIEHTPOBOI Mii. 3a TOTOMOTOI BEHTHIISATOPA
HarpiTe i 3BOJIOKEHE TIOBITPS PIBHOMIPHO PO3MOIUISETHCS KPi3b JKAI031, MUPKYIIOE MO BCIiX
noyuIiX. PerynsaTopu, po3MilieHi Ha MMaHedl TpaBOpPyd Yy BEpPXHIM YacTHHI TEPMOCTATy,
3MIHCHIOIOTh TEPMO- 1 BOJIOTOperyitoBaHHs. KOHTponb 3a IXHBOK POOOTOI 1 3a POOOTOIO
BEHTHJISITOPA 3IHICHIOETHCS 32 JOIOMOTOK0 CUTHAIBHUX JIAMII.
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Puc. 14. Tepmocrat a5 Oponinns i Puc. 15. EdexTpuuna miv
po3cToiiKH TicTa

EnexTpruHa miv 3 ropu3oHTaIBHO-00epTOBUM To1oM jaiamerpom 80 cMm (puc. 15) poduts
onuH obept 3a 50 c. Posmip meui — 125 x 105 cm. 3Hu3y, mig 06epTOBUM IOJOM PO3MIlIEHI
HarpiBajibHi €JeMeHTH (TpH CeKIii) 3 TppOoMa CTYNEHSAMH HarpiBy — ciIaOKuM, cepeiHiM i
cunpHUM. /[liama3onu HarpiBy 150-288°C. 3aranpHa motyxHicTh meui 6 kBT. 3a cuiabpHOTO
HarpiBy Temmeparypa y medi 3a 35 xB. gocsrae 230°C. 3amana Temmeparypa HiATPUMYETHCS
ABTOMATHYHO.

[Ipunan nna BuMiproBaHHA 00’ emy xi1i6a «OMX-1» Mae aBi criosty4yeHi piBHI 3a 00’ eMOM
KOpOOKHM, BEpXHs 3allOBHIOETHCS IPIOHMM HAaCiHHAM (piMaKy), a B HMXKHIO BCTaBJISIETHCS XIiO.
0O06’em xmiba BUMIPIOIOTH 32 00’€MOM BHUTICHEHOTO HACiHHA pinaxy. Bimiik BeayTh 3a CKISIHOIO
rpaayiioBaHOIO TPYOKOIO, 110 3’ €THY€E OOUIABI KOPOOKH.

XniOHi Qopmu 3 2-MimiMeTpoBoi kepcTi po3mipamu 3HU3Y 6,5 % 10,5 cm, 3Bepxy
8,0 x 12,5 cm, 3aBBUIIKH 8§ CM BUKOPUCTOBYIOTH JIJIsl BUIIYKH IMIIICHHYHOTO XJ110a.

1.1.11 be3onapHuii MeTOX J1a0OPATOPHOI BUMIYKHU XJ1i0a 3 iIHTEHCHBHUM 3aMicoM TicTa 3
NIIEHUYHOr0 OOPOIIHA METOI0M NMPOOHUX BUIIYOK

Penentypa Ticra. Bopomno 70 % Buxomy — 100 r (3a Bomorocti 14 %), mpixmxi
npecoBaHi — 3 T, mykop — 2,5 1, cimb — 1,3 1, 6pomat kamiro — 0,003 1, ackopOiHOBa KHCIIOTa —
0,0075 r, Boga mpoTtouHa y BignosigHocTi 3 BII3 OopomHa no ¢gapunorpady 3a KoHCHCTEHIT
ticta 500 o. ¢.

IpuroryBanus po3unHiB. CoJe-IlyKpoBUH PO3YHH TOTYIOTh TaKO1 KOHIIEHTpAIlii, o0 y
25 mut ioro Oyia HaJeKHa 3a PElenTypor0 KUIBKICTh coii Ta mykpy Ha 100 r 6oporraa. Po3unn
TOTYIOTh 3paHKy Ha BClO JeHHY Bumiuky. Jlns 40 xmi6uiB Oepyrs 100 r mykpy i 52 r coui,
po3umnHsoTh y rapsyiid Boai (50-60°C) i noBoasate 06’em mo 1000 miu. JIpiXIpKOBY CycrieH3ito
TOTYIOTh 3a JIBa 3aX0/, II00 APDKIKI He BTpavanu migidoMHoi cuii. CycreH3iio roTyloTh Takoi
KOHIIEHTpaii, o0 y 25 mu i MicTiinack nmoTpioHa 3a penenTyporo KilbKicTh apikmkKiB Ha 100 r
oopomHa. s 20 xmiouiB 6epyts 60 T mpecoBaHUX APIKIDKIB, TPUITYCKAIOTh 1X Yy TEIUTild BOAI i
ToBOIsITE 00’eM g0 500 mur. ['OTOBY CycrHeH3i0 CTaBISATh Yy TEPMOCTAT IS IMiATPUMAHHS
noctiitHo1 Temneparypu 30°C. [[nst mpurotyBaHHS po34MHY OpoMaTy Kajiito 3BaxykoTh S00 mr
KBr,03, po3unHst0Th y HEBEIHMKIN KITBKOCTI BOIM 1 JOBOASATH 00’ €M 10 500 M.

i mpUrOTYBaHHS PO3YMHY AacKOpPOIHOBOI KHCIOTH 3BaXylOTh S50 MI KHCIIOTH,
PO3YHMHSIOTH Y HEBEIMKIH KUTHKOCTI BOJHU 1 TOBOIATH 00’ eM 110 50 mut.

3aminryBanHsi, po3miieHHss i OpomiHHs TicTa. Y iKYy TICTOMICWIKH TPWIMBAIOTH
50 Mt cone-1yKpoBoro po3uuny, 6 miu posuuny KBr,Os, 1,5 Mt po3unHy ackopOiHOBOT KUCIIOTH,
KUTBKICTh BOJIM, SIKOT HE BUCTavae 3a po3paxyHkoMm BII3 Gopormrna, Bu3HaueHoi Ha ¢apuHorpadi
(3a MiHYycOM BOJM, IO BXOJUTh JO CKJIaay pO34MHIB), MOTIM BHocATh 200 r OopomHa i1

MeToauka npoBeAeHHs kBanidikaLilnHOI eKCnepTn3n CcopTiB POCNMH Ha NPMAATHICTb A0 NOLWMPEHHS B YKpaiHi. Metoamn
BM3HAYEHHS MOKa3HWKIB AKOCTi NPOAYKUii pocnuHHMLTBA. 3aTBepakeHo Haka3om MiHarpononituku Big 12.12.2016 Ne 540
34



50 mn gpikmkoBoi cycnensii. Ticto 3amimytoTe mnpotsrom 7 XB. Temmeparypa pO34YUHIB,
OopormrHa, BOAM Ta TICTOMICHIBHOI Jiki Mae OyTh 30ajaHcoBaHa Tak, H00 TOYATKOBA
temneparypa ticra craHoBuia 30°C. Ilicns 3amicy TICTO KIaayTh B €eMajbOBaHY MUCKY 1 CTaBIIATh
y TepmocTtaT Ha 10 XB. [ 3HATTS HAIMpPYTH, 110 YTBOPIOETHCS B TICTI 3a 3amicy. [loTim TicTo
IUISITh  Ha Bl piBHI dYacTWHU (32 Macoro), KOXHY IPOKOYYIOTH [BiUl depe3 BabIli
TicroniepedbuBanbHoi MamwaM. [lepmuii pas i3 3a3opom 3/16 mroiima, mmpuHa cMyxKd 10 cwm.
YTBOpeHy CMyXKy TiCTa OJHHM 3JIeTKa 3arHYTHM KIiHIIEM KJaJyTh Ha JIBA HIDKHIX J€peB’sSHUX
BaJKM (OPMYBaJIBHOT MAaIllMHHW, TPUTHUCKAIOTH TPETId PyXOMHU Bajellb i 3ropTaroTh TICTO B
PYJIOH, KiHIII SKOTO MPHUINHIYIOIOTh BPYYHY, MiITHHAIOTH JTOHU3Y, Maibke 3’€THYIOUH iX, i
yKIaAaoTh y 3MmaiieHy ¢opmy. IlotiMm ¢opMu cTaBisTh y TepMocCTaT Jyisl OPOiHHS 1 PO3CTOUKN
J10 ToTOBHOCTI A5t caainna y miy (180-240 xB). Kinuesa Temnepatypa ticta 31°C.

Buniuka. Bunikaiote xmi6 BrnpomoBxk 25 xB. 3a temmneparypu 230°C. 3BONOXKEHHS
MeKapHoi Kamepu 3a0e3neuyroTh, MOMIIAIOYM B HEi HEBEJIMKY €MHICTh 3 BOJOI0. 3arajibHa
TPHUBAJIICTH MPOIIECY BiJ MOYATKY 3aMICy TiCTa A0 KiHIA BUMiUkH 3,5—4,5 rox.

AmnaJi3 xui6a. Buneyenuii xi1i6 30epiratots y madi 10 HaCTYIHOTO JHS, HE JOMyCKarOYn
HOro mepecuxaHHs i BiAOTiBaHHS.

Ananizyroth xmibmi vepe3 16-20 roxn. BusnHauaroTh 00 €MHHMIA BHXiJd, OIIHIOIOTH
30BHIITHIA BUTJIA, MOPHUCTICTh, CIACTHUYHICTh 1 3a0apBJICHHS M SKylIa. 30BHINIHIN BT
OIIHIOIOTh K CEPeaHE 3 TPHOX ITOKA3HHKIB: (opMH, XapakTepy MOBEpXHI 1 3a0apBiICHHS
IIKOPHHKH.

Xni0 He MOBMHEH MaTH Hecneuu(piuHoro Ui HbOIO CMaky M 3amaxy. Bei skicHi
IIOKAa3HUKH OLIIHIOIOTH 32 J1eB’ AITHOAIOBOLO MIKao (Tad. 11). 3aranpHy XI1060neKapchKy OLIHKY
y Oajax BU3HAYaIOTh SIK CEpPEIHE 3 MOKA3HUKIB 00’ €My X110a, 30BHILIHBOIO BUIJISLY, TOPUCTOCTI,
3a0apBJIeHHS Ta eJIACTUYHOCTI M’ SIKYIIIa.

ban Omwinka xji0a
8-9 BiIMIHHA
6,6-7,8 no0pa
54-6,4 LIJIKOM 3aJ0BUIBHA
4,0-5,2 3a10BUILHA
Hkue 4,0 He3aJ0BlIbHA

Copty mnmeHuIi, M0 OTPUMAJIM BHCOKY OIIHKY 3a TEXHOJIOTIYHMMHU SKOCTSMH,
PEKOMEH/IYIOTh JIJIsl 3aHECEHHS JI0 MEPEITiKy CHIBHUX 1 IIHHKUX 3a AKICTIO (Tabu. 12).

1.1.12 bezonapHuii MeTO1 J1a00OPATOPHOI BUIIYKH XJIi0a
3 iHTEHCMBHHMM 3aMiCOM TicTa 3 ;KUTHLOTO OOPOIIHA METOAOM NMPOOHUX BHIIYOK

Penentypa TicTa. Bopomno xwurtHe npocisie — 300 T, ApXIKI mpecoBaHi — 7,5 T, ciib
(exctpa) — 4,5 r, MonovHa kuciora (49 %) — 4,0 mu1, Boaa (6e3 ypaxyBaHHS BOJIOroCTi OOpOIIHA)
— 225 mn. Po6o4i po34rHU rOTYIOTH AJIs1 KOKHOTO 3aMiCy OKpPEeMO.

Xig anamizy. Y aiky TicTomicwikud npuwinBaioTh 100 mu1 po6o4oro po3unHy MOJOYHOL
KHCIIOTH, 3acumnatoTh 300 r 6opomrHa, noxatoTs 100 M1 IpiKIKOBO-COIBOBOTO PO3UMHY 1 PELITY
25 M BoAM, AKY IMONEPETHHO BUKOPHUCTOBYBAIM JJISI CHOJICKYBAaHHS MOCYAY 3-TMiJ OCTAaHHBOTO
pO3unHYy. 3aMilIyIOTh TiCTO BIPOoJOBXK 2 XB. IIpoTe, 3aranpHuii yac 3amicy 3017IbIIYIOTh, TOMY IO
MIiCHIIKY 2—3 pa3u 3yNHHSAIOTb JJIsl OYMIICHHS JIOTIAaTeH.

OTpumaHe TICTO KIAAyTh [0 €MajJbOBAaHOI MHCKH W TOMIMIAIOTH A7 OpOIIHHS Y
TepMocTaT 3a Temneparypu 32°C i BiTHOCHOI BOJIOrocTi MoBiTps 75-85 %.
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(3a 1a0opaTOpHOT BUIIIYKH)

Tabmums 11
IIxana oniHBaHHS SIKOCTI XJ1i0a 3 mmeHu4YHOro 6opomna 70 % Buxoay

SkicHi banu
O3HaKU 1 3 5 7 9
OO0’ emuMIt
BHUXI X104, Memntre 600 600-800 800-1000 1000-1200 monaz 1200
MIT
30BHINIHIHT
BHTJIS TpilIUHYyBaTa . riajaka
o DIy mepexyBara, piBHa A1Ka,
xJmioa: pBaHa TJieckara TUISTHIICBA
. . ropOkyBara OBaJIbHA .
MOBEPXHS YBITHyTa omine 3 : . KynoJionozaiona
. HaIiBOBaJIbHA CBITJIO-
dopma TIOTIEJISCTE cipyBaTum 30JIOTHCTO-
L JKOBTE KOpUYHEBE
3a0apBICHHS BIJITIHKOM KOpUYHEBE
IIKOPHHKH
KpyITHa . . .
e I;]ZHOM’i KpYyIIHa, HOMIPHO npibHa, npibHa,
ITopucricth p A p piBHOMIpHa, KpYIIHa, TOHKOCTIHHa, TOHKOCTIHHa,
- TOBCTOCTIHHA piBHOMIpHa HEpiBHOMipHA piBHOMIpHa
TOBCTOCTIHHA
HEeJlacTuy- N MajoenacTuy- IIOMIpHO .
. HeeJaCTUYHUH, . . €JIACTHYHHUH,
. HUIA, HE HUIA, €JIACTHYHHH,
Enactuunicts . MIOT'aHO IIBHJIKO
BiJTHOBJTIO- . HEZ0CTaTHBHO no0pe .
BIJTHOBJIFOETHCSI . . BiJTHOBJIFOETHCS
€THCS BiJTHOBJIFOETHCSL | BiTHOBJIIOETHCS
. CBITJIC YU . .
. CBITJIE 3 . 61s1e uu Oue 3
3abapBieHHs TEMHO-Cipe 4i . CBITJIE 3
, TEMHE cipyBatum YKOBTYBaTHUM
M’SIKyIIIa OpyIHO-KOBTE 7 YKOBTHM .
BIZITIHKOM . BIJITIHKOM
BiJITIHKOM
. . MIPUEMHMI
HE ) ) oe3 cnerudiaHni P L
) ) HE BIJIIIOBIA€ . cnerudiaani
. BiJIIOBiTa€ cnenupiyHoro TSt
CwMak i 3amax MIICHUYHOMY ISt
MIIEHUYHO- . CMaKy, MIIEHUYHOTO
. XJi0y . . . MIIEHUYIHOTO
My X710y MIPiCHYBaTUI xJ1i6a i6a
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Kanacudikauiiini Hopmu, siki BAKOPUCTOBYIOTH /IJIS XapaKTEePUCTUKH COPTIB NMIIeHU ] 32 XJ1i00NeKapchKUMH AKOCTSIMH

Tabaums 12

CunpHI NmeHuni [Tmenwni [MTmenumi-dinepu Crabii
[TokazHuku BiIMIHHUI no0pwid | 3a0BITHHUMA LiHHI 32 noOpuii | 3aIOBUTBHAN e
TIOJIITIITYBaY | OJINIIYBay | MOINIITyBayd AKICTIO binep binep
TBepao3epHICTH TBEPJI03EPHI 1 CePEeAHbO TBEP103EPHI — — —
CxionomiOHICTh, % He MEHIIE 60 60 60 50 50 40 -
Bwmicr 6inka, % He MeHIIe 16,0 15,0 14,0 13,0 12,0 11,0 8,0
BwmicT kielikOBUHM Y 3€pHi, % He MEHIIE 32,0 30,0 28,0 25,0 24,0 22,0 15,0
Bwicr knefikoBunn y 6opomni 70 % Buxony, % He
verme (pyunnii MeTo;) 36,0 34,0 32,0 29,0 27,0 25,0 20,0
Bwicr kineiikoBunu y 6opomni 70 % Buxony, % He 340 320 300 270 250 230 18.0
Mmemine (3a gonomororo «Glutomaticy) ’ ’ ’ ’ ' ' '
SIKicTh KIIEHMKOBHHM Yy 3epHi 1 6opomHi, ox. BJIK 45-75 45-75 45-75 4565 35-90 20-100 0-120
Po3pimxenns ticta 3a papuHorpadom,
e apunorpad 30 50 60 80 120 150 >150
KanmopumeTpruyHa o1iinka, 0. BaJl. HE MEHIIE 85 80 70 55 45 30 <30
[Tutoma pobota gedopmarii Ticra 3a 500 400 280 260 240 180 <180
anpBeorpadom, 0. a. He MEHIIe
[Tpy>xHicTh TicTa 3a aibBeOorpad)omM, MM HE MEHIIE 100 90 80 70 60 50 <50
BigHomeHHs PyXHOCTI TiCTa 10 PO3TSHKHOCTI 3a >2,6,
anbBeorpadom 0,8-1,5 0,8-1,5 0,7-2,0 0,7-2,2 0,5-2,4 0,3-2,6 <03
OO0’ emHMi BUXi X102, MJT HE MEHIIE (METO. 1400 1300 1200 1100 900 800 <800
71a00pPaTOPHOT BUMIUKH)
3aranpHa XJi0oneKkapchKa OIiHKa 3a 1ab0paTopHOT 8.4 82 8 7 6 5 <5
BMITIUKH, 0ajl HE MEHIIIE ’ ’




Yac Opoxinas 60 xB. TicTo 00epekHO BUHMAIOTh 3 MUCKH 1 TUISTh HAa 2 PiBHI YaCTHHU 32
Macol0, BUKJIAJa0Th iX y 3MarieHi oiniero ¢opmu. Posmipu dopm: 3HH3y 5,5 X 9,5 cM, 3Bepxy
7,5x 11,5 cm, 3aBBumku 7 cM. [loBepxHio Ticta y Qopmax 3ariakyrTh PYKO, 3JIeTKa
3MOYEHOI0 y Bojl. DOpPMH 3 TICTOM CTaBIISATH Y TEPMOCTAT JJIsl PO3CTOMKH JO TOTOBHOCTI IS
caginHg y miy. Bunikarots x1116 30 xB. 3a Temnepatypu 230°C.

Xmi6 anamizyroTh 4yepe3 16—20 roguH. BumiproroTh Horo 00’eM, OIIHIOIOTH 30BHIIIHIM
BUTJISA, 3a0apBIICHHS, TOPUCTICTD 1 €TACTUYHICTh M’ SIKYIIIa BiMOBIIHO 110 Tabymi 13.

1.1.13 JIaGopaTopHa BuIiuKa XJ1i0a 3 GOPOIIHA TPUTHKAJIE

Penentypa Ticta. Bopomno 67 % Buxomy — 100 r (Bosorictio 14,0 %), mpixmki
npecoBani — 3 1, citb — 1,5 1, Mmosouna kuciora (49 %) — 1,0 mu1, O6pomar kamiro — 0,002 T,
ackopOinoBa kuciora — 0,0075 r, Boga — 65 M.

IlpuroryBanHsi po3umHiB. /[ BHUTOTOBJICHHS pPO3UMHY OpoMaTry Kajlil0 3BaXKYIOTb
500 mr KBr;,03, po34nHSIIOTh Y HEBEJIUKIH KUTHKOCTI BOJH 1 10BOJATH A0 500 M.

Jlis  BUTOTOBIIEHHS PO3YMHY acCKOpPOIHOBOi KHCIOTH 3BaxyloTh 500 Mr KuciotH,
PO3UMHSIOTH Y HEBEJIMKIN KIJTBKOCTI BOAM 1 JOBOJATH 00’ €M 10 50 miL.

ConboBHI PO3YHH TOTYIOTHh TaKO1 KOHIIEHTpaIlii, mo0 y 25 M1 Horo MicThiIach MOTpiOHA
3a perenTypor Kutbkicth comi aist 100 r 6opomHa. JpiIHKOBY CYCHICH31I0 TOTYIOTh Ha KOKHUH
3amic 3 6 T apbKIKiB 1 50 M1 BOAM.

Xin anaumizy. ¥V Ky TiCTOMICWIKH J0Jaf0Th 50 MII COJIBOBOTO PO3YHMHY, 4 MJI pO3UHHY
Opomarty kamito, 1,5 mi po3unmHy ackopOiHOBOi kuciotd, 200 Mr OopoIlHa, MPUTOTOBAHY
JOPDKIKOBY CyclleH3il0 1 Opakyrody KUIbKICTh BOAHM. TicTO 3aMillylOThb YIPOJIOBXK 2 XB.
Temneparypa po3unHiB, OOpoIIHA, BOAU 1 TICTOMICHIBHOI JKI Mae OyTu 30ajlaHCOBaHa Tak, 100
KiHIleBa Temmneparypa Ticta Oyna 30°C. Ilicng 3amicy TICTO KIagyTh IO €MajbOBAaHOI MHUCKH 1
CTaBIATH y TepMocTaT Ha 10 XB. ans BimexyBaHHs. [1oTiM TicTo aUIATH Ha /B1 PiBHI 32 Macoro
YaCTUHM, KO’KHY IPOITYCKaIOTh KPi3b Balblil TiCTONEpeOUBaIbHOI MAIIMHU 3 3a30poM 5/32 mroiiMa
1 3ropTaloTh y PYJIOH Ha (GOpMyBaJIbHIA MallMHI. PyJOH 3aliIuIioOTh BPYyYHY Ha KIiHIAX 1
KIanyTh y ¢opmy (po3mipu dhopm: yHu3y 5,5 % 9.5 cm, 3Bepxy 7,5 x 11,5, 3aBBumiku 7 cMm), Ky
CTaBJISITh Y TEPMOCTAT JJIsi OpPOJMiHHSA 1 PO3CTOMKHM TicTa JO TOTOBHOCTI JUIsl CAIiHHS y TIid.
Kinnesa temnepatypa ticra 30-31°C. Bunikarots xi1i6 npotsirom 25 x. 3a Temmneparypu 230°C.
3araqpHa TPUBAICTH MPOLECY BijJ MOYATKY 3aMicy 0 KiHus Bumiuku 2,5-3,0 rog. AHami3ylOTh
xmi6 uepe3 16-20 ron. BusnawaroTh Horo 00’€éMHHMI BHIXi, OIIIHIOIOTH 3OBHIIIHIA BHIJIS,
MOPHUCTICTh, €TACTUYHICTD 1 KOMIp M’SIKyIIa 3a JeB’ ATHOaIoBO0 mKanok (Tadmn. 14). 3oBHIMmHINA
BUITISIT XJ1i0a OLIHIOIOTH SK CEpeJHE 3 TPhOX IOKA3HUKIB: (OPMH, XapakTepy IOBEpXHI 1
3a0apBJIeHHS IIKOPUHKH.

1.1.14 Bu3HayeHHsI MAKAPOHHHUX SAKOCTEM MIIeHN i TBEePAOi

Mpunagu: arperar wmakapoHHWi nabopatopuuii «AMIJI-1y», skuil ckiamaeTscs 3
TICTOMICHJIBHOI KaMepH, KaMepH Uil BUIPECOBYBAHHS MAaKapOHiB, PEIYKTOpa, €JIEKTPOIBUTYHA.
Micwuiika 103BOJIsiE€ 3aMillTyBaTH TiCTO 3 Kpynku HaBaxkkoto Bij 300 mo 1500 r. Bona o6mannana
TpbOMa 3MIlIyBaJIbHUMHU JIONIATAMUA HAa TOPU3OHTAILHOMY Ball, Akuil poouts 90 06/xB. Kamepa
JUIs. BUIIPECOBYBAHHS MaKapoOHIB PO3TAIIOBaHa IiJ| TICTOMICHJIFHOIO KaMEpoIo 1 3’€JJHaHa 3 HEI0
yepe3 KBaJApaTHUH OTBip 13 3acyBkoro. Kamepa [uis BUIPECOBYBaHHS MAaKapoHIB Mae
HaTHITaJbHUN IIHEK 1 OPOH30BY MaTpHIIO 13 (PTOPO-IIIACTMACOBOIO BCTaBKOIO, B SIKIH 3p00JIECHO
OTBOPH JIJIs1 MAKapOHIB 13 30BHIIIHIM A1aMeTPOM 5,5 MM 1 BHYTpIIIHIM — 3,5 MM.

Bonsamit repmoctar 3aBmaoBxkku 100 cm, 3aBmmpmku 60 cM i 3aBBumku 80 cM, SKHAN
niarpumye temnepatrypy Bia 30 go 60°C (£ 1°C), BigHOCHY BojoricTh nositps Big 60 g0 90 %
(=5 %).

[Mpunan dipmu «Buhlery (momens TAI-801) anst BapiHHS MakapoHiB, SIKHA CKITAIa€THCS 3
JBOX IWJIIHAPIB U BapiHHS 3 BUITYCKHUM IMPUCTPOEM 1 CHELIAIBHOIO KPHUIIKOKO 13 30HJOBHM
tepmoMeTpoM. KoxHMI IWIIHAP Mae He3aJeKHUH, peryJbOBaHH 3a JONOMOIOI peocTara
€JIEKTPOOOITPIB, CEKYHIIOMIpP Ta CUTHAJIBHY JIAMITOYKY. 300Ky BMOHTOBaHO 00€pPTOBHI BaJIOMETD,
KW Ma€e BEPXHIO TIOCYINHY JUTSl BOJHM i HUKHIO JIJIS1 PO3MIINIICHHS B Hill CITYacTOTO KOIIHMKA 1
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piLreay sHHaTagodu exmiroLa|

HIxana ouiHKM AKOCTI XJI1i0a i3 J)KUTHBOrO OopomIHa 63 % BHUXOAY (32 1a00PATOPHOI BUIIIYKH)

Taomunsa 13

: O06’em xmiba 30BHILIHINA BUIVISA M’ skym
OmiHka, .
: 31 100 T 60- 3a0apBIICHHS . .
OaniB 3 | Qopma | moBepxHs 3abapBiieHHs MOPUCTICTh €JIaCTUYHICTb CMak
poIIHa, cM HIKOPHHKH
JHobpa > 400 HAIIIB- — CBITJIO- CBIiTJIC, BIITIOBITHO | MOPIBHSHO JApiOHA, eJIACTHYHUH,
(7 OBaJIbHA KOpUYHEBE copty 6opourHa piBHOMipHA cyxuii BJIACTUBHIA
3a10BlIbHA cepenHs 3J1eTKa AKHUTHBOMY XJI10
A 300400 |mmeckara| IIOpPCTKA KOpPHYHEBE TEMHYBaTe cepeilti, Y y
(5) piBHOMIipHa 3MHHAETHCS
. . . . HEeJIaCTUYHUM, o
HesanosinbHa . TPILIMHY- | . TEMHE, HE BiIOBiIa€e KpYyITHa, HE BJIACTHBUHN
< 300 YBITHYTa CipO-KOpUYHEBE . . 3MHHAETHCS .
(3) Bara copty GoporiHa HepiBHOMipHa YKUTHBOMY XJTI0y
(KpUIIHUTHCS)
Tabaums 14
IIxana ouiHKHU AKOCTI XJ1i0a 3 OopomrHa TpuTHKANE 67 % BHXOAY (32 J1a00PaTOPHOI BUIIYKH)
. O0’em x1116a 30BHILIHINA BUIIISA M’ skym
Ominka, .
. 31 100 T 60- 3a0apBIeHHS . .
6amniB 3| dopma MIOBEPXHS 3abapBiIeHHS HOPHCTICTh €JIACTUYHICTh CMaK
pOIIIHA, CM MIKOPUHKH
o HariB- CBITIIO- CBITJIE, BIIMIOBITHO | MOpPIBHSHO JpiOHA €JIaCTUYHUI
Binminna (9) > 800 TJISIHIIEBa » BUL A P AP ’ N
OBaJIbHA KOpPUYHEBE copty OoponrHa piBHOMIpHA CyXui
HariB- CBITJIO- . . . . . | BmacTuBwmii X0y 3
Hob6pa (7) 700-800 riajKa CBITJIE npiOHa, pIBHOMIpHA | €JIACTUYHUI M
OBaJIbHA KOpUYHEBE OopolIHa TPUTHUKAIIE
. cepeHs HEJIOCTATHHO
3anosineHa (5)| 600-700 | muteckara IOpPCTKa KOpPHYHEBE TEMHYBaTe CepEiULA, A .
piBHOMIpHa €JIACTHYHHIA
HeszanoBinbHa IOPCTKA, . TOBCTOCTIHHA, .
500-600 | mureckara CipO-KOpUYHEBE TEeMHE . . HEEeNaCTUIHUN N
(3) ropOKkyBara HEepiBHOMipHA HE BIIACTUBUH X0y 3
. HIOPCTKA . . . . | GoporHa TpuTHKae
I[Torana (1) <500 YBITHyTa p ’ cipe TEMHE MaiiKe BIICYTHS | HEEJIACTUYHUI P P
ropOKyBara




rpaayioBaHOTO CKIISTHOTO MWTiHApa 3 mo3HaukaMu Big 0 1o 450 mut (£ 5 mo).

Benrtunsatop, ktoBeta At Boau po3mipom 44 x 33 cM, ABI IIEKCUTIIacoBl abo epeB’siHi
KaceTn po3MipoM 24 x 22 x 85 cM KkokHa, BoasHa OaHs, cymmibHa mada, TWIHAPU IS
BHUMIPIOBaHHS, Baru.

Texnonoriunmii mpouec. 600 r kpynku (OasucHa Bojorictb 14 %) NOMIIAIOTh Yy
TICTOMICHJIKY, BKJIIOYAIOTh arperar i, IOCTYIOBO JOJal0ud HEOOXiAHY KITbKICTh BOJIH,
PIBHOMIPHO pO3MOAUISAIOTH ii 1m0 BCiii mOBepXHi Kpynku. Temreparypa Boau mae 0ytu 60—65°C
(Terumwii 3amic). 3a Takoro 3amicy IMIBHIIIC MPOXOIUTH 3BOJOXYBAaHHS YaCTHHOK KpYIIKH,
YTBOPEHHSI KJICHKOBHHHM, HUTOK, TUTIBOK 1 3B’SI3yBaHH X MK 00010, TICTO MBHAIIE (POPMYETHCS
y TPYAOYKH 1 JIETKO BUMINIYEThCS. M’SIKIiCTh 1 TUTACTUYHICTh TICTa, 3aMIMIAHOTO HA TEIUTid BOII,
TIOJIETTITY€E 1 IPUCKOPIOE (opMyBaHHS BUPOOIB, SIKi CTAIOTH OLJIBIII TJIAJCHBKUMH.

Bigpasy micns jmogaBaHHS BOJM, a TOTIM 4Yepe3 S5 XB. MICHA 3aMiCy TICTOMICHIIKY
3YMUHSIIOTH JIJI OYMIICHHS INHIIB MICHJIBHHMX JIOMATSH BiJl HAJWILIOTO TicTa. 3arajlbHUW Hac,
HEOOX1IHUK g MOBHOTO 3amicy, 15-20 xB. 3a mel 4ac TICTO MEPETBOPIOETHCS Yy MNPYKHY
IUTACTUYHY CYMII, sIKa Ha BUIJISA CKIATAETbCA 3 OKPEMHX TPYIOUYOK, IO PO3CHUIAIOTHCS.
KoHcucTeHwil0 3aMilllyBaHOTO TiCTa BH3HAYAIOTh OPraHOJENTUYHO yepe3 5 XB. MICHIS MOYaTKy
3amicy. 3a KUTBKICTIO BOJHM, SKYy 3aJIMBAIOTh JIJIS 3aMiCy, BU3HAYAIOTh BOJIOTICTH TOTOBOTO TicTa
(Tabm. 15). Bojoricth MakapOHHOTO TiCTa KOJIMBAEThCSA B Mexkax 29,5-33,5 %.

Tabmunsa 15
KinbkicTs Boau y MJ1, HeOOXiHOT AJ1s1 3aMicy MAKAPOHHOTO TicTa
pi3Hoi BoJiorocti (HaBaxka kpynku 600 r)

Bogoricts, % Bonoricts, %

TicTa TicTa

P 7205 [ 305 [ 315 [ 325 [ 335 | M™% [7595 [ 305 [ 315 [ 325 | 335

11,0 158 169 180 191 202 14,0 131 | 142 | 153 | 164 | 175

11,1 157 168 179 190 201 14,1 131 | 142 | 153 | 164 | 175

11,2 156 167 178 189 200 14,2 130 141 152 163 174

11,3 155 166 177 188 199 14,3 129 | 140 | 151 | 162 | 173

114 155 166 177 188 199 14,4 128 | 139 | 150 | 161 | 172

11,5 154 165 176 187 198 14,5 127 138 149 160 171

11,6 153 164 175 186 197 14,6 126 137 148 159 170

11,7 152 163 174 185 196 14,7 125 136 147 158 169

11,8 151 162 173 184 195 14,8 124 | 135 | 146 | 157 | 168

11,9 150 161 172 183 194 14,9 123 | 134 | 145 | 156 | 167

12,0 149 160 171 182 193 15,0 123 134 145 156 167

12,1 148 159 170 181 192 151 122 133 144 155 166

12,2 147 158 169 180 191 15,2 121 | 132 | 143 | 154 | 165

12,3 147 158 169 180 191 15,3 120 | 131 | 142 | 153 | 164

12,4 146 157 168 179 190 154 119 | 130 | 141 | 152 | 163

12,5 145 156 167 178 189 15,5 118 129 140 151 162

12,6 144 155 166 177 188 15,6 117 128 139 150 161

12,7 143 154 165 176 187 15,7 116 | 127 | 138 | 149 | 160

12,8 142 153 164 175 186 15,8 115 | 126 | 137 | 148 | 159

12,9 141 152 163 174 185 15,9 115 126 137 148 159

13,0 140 151 162 173 184 16,0 114 125 136 147 158

13,1 139 150 161 172 183 16,1 113 124 135 146 157

13,2 139 150 161 172 183 16,2 112 | 123 | 134 | 145 | 156

13,3 138 149 160 171 182 16,3 111 | 122 | 133 | 144 | 155

13,4 137 148 159 170 181 16,4 110 121 132 147 154

13,5 136 147 158 169 180 16,5 109 | 120 | 132 | 142 | 153

13,6 136 146 157 168 179 16,6 108 | 110 | 130 | 141 | 152

13,7 134 145 156 167 178 16,7 107 | 118 | 129 | 140 | 151

13,8 133 144 155 166 177 16,8 107 | 118 | 129 | 140 | 151

13,9 132 143 154 165 176 16,9 106 | 117 | 128 | 139 | 150
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[Tomepenniii po3paxyHOK KIUTBKOCTI BOAW, HEOOXIHOT T OTPpUMaHHS HAJICKHOL
BOJIOTOCTI (32 JaHOIO BOJIOTICTIO KPYINKH), BU3HAYAIOTh 32 (hOPMYJIOL0:

_ B ,
100-g
Je: X — KUTbKICTh BOH, MOTPIOHOT JJIs 3aMicy, MIT;
M — maca Kpynku, T;
B — kinneBa BojoricTh Ticta, %;
6 — BOJIOTICTh KPYNKH, %o.

BunpecoByBanusi ticta. Komu TicTO TOTOBE, BIIYMHSIOTH 3aCyBKy i 3a JIOIOMOTOIO
MICHJIBHUX JIONIAT MNEepeMIlaloTh TICTO IO KaMepH [jsl BUIPECOBYBAHHS, 1€ BOHO HIIHEKOM
MOJIAETHCS HA MATPHIIO 1 IPECYEThCSI B MakapoHH. [leprni BUTHYTI MakapoOHHU 3aBJIOBXKKH 5—7 cM
HE MPUAATHI JUIA MOJAJBIINX aHaJi31B, TOMY iX 00pi3al0Th 1 BUOPAKOBYIOTb.

BumnpecoBani nacMa MakapoHiB MOMIILAIOTh HA CTOJ1, PO3Pi3at0Th Ha BIAPI3KH 3aBAOBKKU
22 cM 1 pO3MIIIAI0Th Y KaceTax /sl CYIIiHHS.

CymiinHa MakapoHiB. Y [1eHb BHTOTOBJICHHS MAaKapoOHIB Yy Kamepl TepMocTaTa
oiATpUMyI0Th Temreparypy 36°C 1 BinHOcHY BoJoricTb moBiTps 10 80 %, oTBOpH 3Bepxy
TEepMOCTaTa BiTUUHSAIOTH. [1ic/is MOBHOTO 3aBaHTaKEHHS KAaCceT, Y KaMepy TepMOCTaTa MOMIIIal0Th
KIOBETY 3 BOJOI0 (1 71) KIMHATHOI TemMrepaTypy, BMHKAalOTh BEHTHIISITOP, OAWH OTBIp 3aKPHBAIOTH,
IHIIMA — 3aJIMIIAE€THCSA BIIKPUTHM: TOBITPS HAAXOAWUTh TUIBKM Kpi3h IIUIMHA Yy KOBIAYKY.
HactynHoro aHs OTBip HaBepXy TepMOCTaTa 3aKpHUBAIOTh, MPALIOE BEHTHWIATOP 1 MiATPUMYETHCS
temneparypa 40°C. AKTUBHE CYIIIHHS MaKapOHIB MPOBOAATH Oe3mocepeiHbo npoTsarom 40 rog.,
BOJIOTE MOBITPsSI 3 TepMOCTaTa 3a MEPIOAMYHOTO BIKPHUBAHHS IBEPLAT BUAAIMTHCS, BIAHOCHA
BOJIOTICTh HOTO MPH IIbOMY MOCTYIOBO 3HMXKYETHCS A0 75 %. 3a 1eil yac kaceTu 3 MakapoOHaMH
4OTUPH pa3u noBepTaroTh Ha 180°C 111 piIBHOMIPHILIOTO CYIIIHHS.

Ha tpetto 100y cymriHHS BpaHIli BUJIMBAIOTh BOJY 3 KIOBETH 1 BIAKIIIOUAIOTh HArpiBaHHS,
ajie BEHTWIATOP NPOJOBXKYe mpartoBaT. Jlo KiHIA poOOYOro IHS TeMmiepaTypa y TepMOCTarTi
MOCTYTIOBO 3HU3UTKCS J10 25-27°C, a BIIHOCHA BOJIOTIiCTh MOBITPst — 110 65—70 %.

[To 3akiHUeHHI CyHIiHHS MakKapOHHU 3B’SI3yIOTh y IMYYKH 1 KJIAaAyTh B E€KCHKATOp IS
Bijute)KyBaHHs. KiHIleBa BOJIOTICTh MakapoHIB IiC/s BiJUICKyBaHHS Mae Oytu He Outbmie 13 %.
Cyxi MakapoOHHU OIIHIOIOTh OPTaHOJIENTUYHO 3a 3a0apBJICHHSIM, BUKOPUCTOBYIOUH 3 ILI€I0 METOO
nigiopani eragonu. OUiHKY BUPaXaroTh y Oanax: 9 — )KOBTe; 7 — KPEMOBE; 5 — CBITJIO-KpEMOBE
(6imyBare) abo xoBTe i3 OypyBaTHM BiATIHKOM; 3 — 5k0BTe a00 Oije i3 KOpUYHEBUM BiATIHKOM; |
— TeMHe abo 61iJ1e 13 cipyBaTHUM BiJTIHKOM.

Bu3HavaioTe BOJOTICTH CyXMX MakapoHiB. s 1boro posmentoroTs 15 T MakapoHis,
IpOoCiBarOTh Kpi3b ApoTsiHe cuTo Ne 067, 6epyTs HaBaxKy 10 r 1 BUCYIIYIOTh y CYHIMIIbHIN madi
3a remnepatypu 130°C npoTtsirom 40 xB. 3a pi3HUIICIO Y Ba3i BU3HAYAIOTh BIZICOTOK BOJIOTH.

[Ticns BapiHHA MakapoOHIB OpPraHOJIENTHYHO BU3HAYAIOTh KOHCHUCTEHINIO, KOEQili€eHT
PO3BapIOBaHHS, BTPATU CyXOi pE4YOBHHU. [JIi KOHTPOIIO 3MiHM KOJBOPY 3a IMPHUTOTYBAaHHS,
BH3HAYaIOTh KOJIIP 3BAPEHUX MAKAPOHIB 32 TUMH K MOKAa3HUKAMHU, 110 1 CyXHX.

Bu3HaveHHsi po3BapOBaHHs MakapoHiB. B o0ox mmninnpax mpunaay (puc. 16) s
NPUTOTYBAaHHS MaKapoOHIB IMEPEBIpsIOTh, YU 3aKPUTI BHUITYCKHI KpaHH Ta B KOXHHU IHIIIHJAD
HAIMBAlOTh 1O | 11 Boau. BMUKaIOTh eleKTpUYHE HarpiBaHHSA, BCTAHOBIIOIOTH pEOCTaT y
nojoxenns «FULLy. Huninapu 3akpuBaroTh kpuinkamu (1) i 3a BCTAHOBJICHUM y HUX 30HIOBUM
tepMomeTpoM (3) cTexats, mob Boja aocsria temmneparypu 98—99°C.

V neif yac knagyTh mo 50 T cyXuX MakapoHiB y MeTaJIeBi KOIIMKU MPUiIaLy 1 3aKpUBAIOTh
kpumikaMu. Jlns BH3Ha4YeHHS 00’eMy CyXMX MakapoHIB KOPHCTYIOTBCS BooMeTpoMm (4).
Binkpyrusiu kpuuiky (7), HATHBaOTh OJIM3bKO 2 J1 BOAU KIMHATHOI TEMIIEPATypH, 3arBUHYYIOTh
KPHIIKY 1 32 JOMOMOTOK BHITYCKHOrO KpaHuka (8) moBoasTh piBeHb Boau 10 Hyns. [lotim
BOJIFOMETp MOBepTaroTh HaBkoio oci Ha 180°C, mo6 mocynuna (6) BUsBMIACH yropi, BOAa Mpu
IbOMY [epPEIIMBAEThCS B HIDKHIO TocyauHy (5). V 3BijbHEHy Bif Boau BepxHio mocyauny (6),
MOMEPEHbO 3HSABIIM T'BUHTOBY KpPHILUKY, BCTAaBJSIIOTh KOIIMK 3 MAaKapOHAaMU 1 MLIUIBHO
3aKpUBAIOTh KPHUILIKY MocyauHH. [lepeBipstoTh, un 100pe 3aKpUTO KPAaHUK.
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Puc. 16. CxemaTnuHe 300paskeHHs] NIPWJIALY 1JIsl BAPDIHHSI MaKapOHIB

Bomromerp mpoBepTaroTh, Biamyckaroun mocyauHy (6) moHM3y, 1 CTEXaTh 3a MOBHUM
37IMBOM BOJY B TOCYIMHY 3 KOIIMKOM, IOTIM HpWJIaJ] €HEpriiHO CTPYUIYIOTh AJIS BUJIAJIECHHS
HOBITPS 3 TPYOOK MakapoHiB. DIKCYIOTh 00’€M MaKkapoHiB (BOHM HE ITOBUHHI JI0BTO nepedyBaTH y
BOZi). 3HOBY MOBepTaloTh mocyauHy (6) 13 KOIIMKOM MakapoHiB, BIAKPHBAIOTh KPHIIKY,
BUIIMAIOTh KOUIMK 1 CTaBJATh HOr0 B LWIIHAP JUIsl MPUTOTYBAaHHS, A€ MiIATPUMYEThCS MOCTiiHA
temneparypa 98—99°C. INoryroTs Makaponu 20 xB. J[is Toro, mo6 MakapoHW HE 3TUMAIUCH, 1X
CJIiJl IepeMillyBaTH INMaTeNeM depe3 3 XB. Bia moyatky nmpurotyBanHs. Yepe3 20 XB. KOUIMK 3
MakapoOHaMH BHHMAlOTh 13 BapOYHOrO IIMJIIHIpAa 32 JOMOMOTOK CHEUialbHUX IIUMIIB 1
3anumiarTh Ha 10 ¢ Hax IATiHAPOM, 00 CTEKIIa BOJA.

Kommk i3 mMakapoHamMH 3HOBY KIAIyThb y BOJIOMETpP 1 BH3HAYalOTh 00’€M BapeHHX
makapoHiB. Ilicis 1poro 3BapeHi MakapoHH 3BaXKytoTh. KoeillieHT po3BapioBaHHS BU3HAYAIOTh
SK BIJHOWIEHHA O00’€My BapeHMX MakKapoHIB 10 00’€My CyXHMX, a TaKOX, BIAMOBIAHO, SK
BIJTHOIIIEHHS MAaCH BAPEHUX /IO MaCH CyXHX.

Bu3HayeHHsI BTpaT cyxoi pe4oBHHM. [ 1i€i MeTH 3a BapiHHS BCTaHOBIIOIOTH [Bi
MipHI nocyauHu eMHicTio 1000 M mij mwliHApamMH JJIs BapiHHS 1 B HUX 3@ PIBHOMIPHOTO
MOMIITYBaHHS BUJIMBAIOTh BOJY, B IKiif BapHIIMCS MaKapOHH.

Kinbkicth Boau B mocyauHax MoBoasATh 10 1000 mu. 300BTYHOTh BMICT HMJIIHAPA, 00
KajgaMyTh OyJa piBHOMIpHOIO. 32 JONOMOTOIO MIMETKH BigOUparoTh 50 M1 pO3YMHY 1 IEPEHOCATH
y mnopuensHoBy uamky. CHo4aTKy pO3YMH BHIIAPIOIOTh HA BOJSAHIM OaHi, MOTIM 3aJIMIIOK
BUCYIIYIOTh Y TepMmocTaTi 3a 130°C 1o noctiiiHoi macu. Brpatu cyxoi peuoBunu (X) y BimcoTkax
PO3paxoByIOTh 3a (hopMyII010:

Ax=100

B{100-17)

ne: A — Maca cyxoro 3alluIiKy, T;
B — Maca moBiTpsSIHO CyXHMX MakKapoHiB, 1m0 BifgmoBigae 50 M B3ATOTO AJisS aHATI3iB
pO3YHHY, T;
W — BOJIOTICTB CYyXHX MaKapoHiB, %o.
MaxkapoHu 3a TOKa3HUKaMH SIKOCTI OI[IHIOIOTH 3a JIEB’ ATHOAIOBOIO MIKajo (Tabm. 16).
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Tabmurs 16
Ikana ouiHKH SIKOCTI MAKaPOHIB 3 KPYNKH TBePAUX NIIEHULb

IloxasHuku ban
9 7 5 3 1
CBITJIO-KPEMOBE Tene 260
(6imyBare) un JKOBTE 3 Sine 3
3abapBIiieHHsT MaKapOHiB JKOBTE€ | KpeMOBE KOBTE 3 KOpUHHEBHM | .
OypyBaTum BITIHKOM YT
BUTIHKOM BIJITIHKOM
BTpaTI/I CyXO0l pEUOBUHU 3a 5,9 un 6,065 6,6-7.0 7176 7,7 1
BapiHHA, % MEHILE OisbLIe
Koe(blulgﬂT PO3BaprOBaHOCTI 3032 | 3335 3.6-3.8 3.9.4.2 4,3 1
MaKapoHiB 32 Macol0 OlbIIe
Koe(blulgHT PO3BAPIOBAHOCTL | 34 45 | 36 349 39.41 4244 4’ 51
MaKapoHiB 32 00’ eMOM OibIre

3arajpHy OIIHKY B OajaX pO3pPaxOBYIOTh SIK CEpeIHE 3 HACTYNHUX MOKa3HUKIB:
3a0apBIICHHS MaKapoHiB, BTPAaTH CyXOl PEYOBHMHH, KOS(DIIlIEHTH PO3BapIOBaHHS 33 MAacow 1
00’emoM (BupaxkeHi y Oanax).

1.2 Anaui3 kpyn’siHux i 3epH00000BUX BH/IiB

[[1iBKOBICTP — 1€ BITHOCHMH BMICT KBITKOBHX IUTIBOK YH TUIOJIOBUX OOOJIOHOK Y
KPYII'SSHUX 1 HAaciHHMX OOONOHKaX Yy 3epHOO00OBMX BMJiB, BHpaKeHMH y BimcoTkax. Ii
BU3HAYAIOTh y BCIX MpoOax pucy, mpoca, TpeukH, BiBca i MMBOBAPHOTO STYMEHIO, 10 HAAINAIILIN Ha
aHami3z 1o jaboparopii. Y mpobax ropoxy IUTIBKOBICTh BHU3HAYAKOTh ITiJl Yac KOHTPOJbHUX
aHaniziB. s 1pboro BiiOMparoTh BI NapasenbHi HaBaXKU: pucy — 1o 10 r, mpoca, rpedukH 1 BiBca
—T10 5 T, sumeHto — 1o 50 3epeH, ropoxy — 1o 25 HaCiHUH KOXKHA.

3BaXKyIOTh HAaBaXXKH M OKPEMO KBITKOBI IUIIBKM (IUIOJIOBHX YM HACIHHUX OOOJIOHOK) Ha
TeXHIYHUX Barax 3 TouHicTio 10 0,01 1. [y KOHTpOITIO 3BaXKYIOTH 1 sizipa.

Po3xomxeHHss pe3ynbTaTiB ABOX IapajieIbHUX BHU3HAYEHb IUIIBKOBOCTI HE IIOBUHHO
nepesuinyBatd 1 %. 3a pesymbraT aHamily MNPUIMAIOTh CcepeHe apudMeTHuHe ABOX
napajeIbHUX BU3HA4YCHb 3 TouHicTIO 70 0,1 %.

Hwxye HaBe1eHO METOAM 3HATTS IUTIBOK ISl PI3HUX BUIIB 3epHA.

Iopsok anaizy pucy

BigokpeMITiol0Th TUIIBKH PUCY 32 JOMOMOT00 1a00paTopHOro nylnuibHuKa «Satakey. Jlo
MOYaTKy aHaJi3iB HEOOXIZHO BIAPEryaoBaTH poOouunii 3a30p MiXK JyIIWIbHUMHU BaJlbLIMHU TakK,
o0 3a KOXKHUI NPOIYCK 4Yepe3 MalIMHy OTPUMAaTH HAWOUIbIIYy KUIBKICTH OOPYIIEHHX sIep 3a
HaMEHIIOro iIXHBOTro JpOoOJICHHS 1 MOAPIOHEHHS IUTIBOK. BOpOIIHUCTI 3epHa pUCYy CIif JIYIIUTH
obepexHile, HbK ckionoAiOHI. Bennunna 3a30py mix Bansipivu 0,5—1,0 M.

Xin aHamizy:

1. B3sTu OBl HaBaXKKH.

2. YBIMKHYTH €JIEKTPOABHUTYH TPUIIAY.

3. 3acunaru y npuiiMaibHy BOPOHKY MPUIAy HABaKKY 3epHA.

4. Konu Bca HaBakka NPOWIE Kpi3b JIYHIWIBHHUK, IO BHJIHO Yepe3 OIJIS0BE CKIIO,
BUMKHYTH €JI€KTPOIABUTYH.

5. SIkmio 3a oAMH MPOMYCK yCi 3epHa HE OOPYIIYIOThCS, POOJIATH OJMH-ABA JOJATKOBUX
HPOITYCKH Yepe3 MaIlnHy.

6. I1niBkM Ta Aapa BUBAHTAXXUTH 31 301pHUKIB 1 3BaXKUTH.

Iopsnok ananizy npoca

BinokpeminieHHs 1umiBoK mpoca 3fiiicHiooTs Ha npwiani ['I®, mpunmum poboTH sKoro
noJjsirae B 0araTropa3zoBomMy HpOITYCKaHHI HAaBKKH MiK TYMOBHMH BaJIbISIMU — IIBUIKOXITHHUMH 1
TUXOXIJTHUMH — 31 CITIBBiJHOIIEHHSM IIBUJKOCTEH, 10 J0opiBHIOE 1:2. Bimokpemiieni Bix suep
TUTIBKU MIJXOIUTIOIOTECS 3YCTPIYHUM CTPyMEHEM TOBITpS W OCigaroTh y HMKIOHI. Smapa 1
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HEOOpPYIICHI 3epHa IOBEPTAIOThCS HA TIOBTOPHE JIVIIEHHS. Pemmpkynsmis 37iHCHIOETBCS 0
MOBHOTO OOPYIICHHS HABAXKKH.

Xix aHamizy:

1. B3sTH ABI HABaKKH 3€pHA.

2. YBiMKHYTH B Mepexy npunan ['JI®, HaTUCHYTH KHOTIKY «ITyCK» 1 3aCHUIIATH HaBaXKy B
npuiiManabHui OyHKep. 3acyBKa 30ipHUKA SIep PO3TALIOBAHA B JIBOMY IOJIOKEHHI.

3. MoMeHT 3aKkiHYeHHs JIYIIEeHHS BH3HAYUTH 32 MPHUIIMHEHHSM OCIJaHHSA JYIINHUHHS B
ckisiHOMYy 30ipHHKY. [lepeximrounty 3acyBKy 30ipHHKA sapa MpaBOpyd 1 HATHCHYTH KHOIIKY
«cTomy. Sapa HAaKOMMYYIOTHCS B SIIUKY-301pHUKY.

4. JlonaTKOBO BBIMKHYTH ITHEBMOCHCTEMY KHOIKOIO «ITyck» Ha 5—10 ¢ ans BUOaieHHS
3JIMIIKIB IPOAYKTIB 1 BAMKHYTH TIPHIIA]L.

5. Bupanutu i okpeMo 3BaXXHUTH IUTIBKH 1 sSpa.

IHopsaxok anami3y rpeuKku

[110710B1 000JIOHKH BiIOKpeMITIOIOTH Ha nipuiaai BIIT-1, npuHimn poOoTH SKOTO Mossrae
B OaraTopazoBOMY CTHCKYBaHHI TUIOAIB MPH yaapax 00 KOPCTKY MOBEPXHIO JeTallei JTyIIMIbHUKA
3 OJTHOYACHUM PO3JUICHHSIM NPOAYKTIB JIYIIEHHS y CTPYMEHI MOBITPA.

Xin aHamizy:

1. B3saTH 1Bi HABaXKKU 3epHA.

2. YBIMKHYTH TIPWIAJ y MEPEXY i 3aCUIATH HABAKKY B NMPUAMaIbHUN OyHKep. Baxinb
MOCTaBHUTHU Yy TIOJIOKEHHS «po00Tay.

3. HaTuckom Baskesnst BIIKPUTH BXiTHUI OTBIp 1 3aCHIIaTH HABaXXKY B pOOOUY 30HY.

4. Ilpunaz, ycTaHOBJIEHUN Ha MOCTIHHY €KCIo3ullito 00pobsieHHs 60 ¢, miciis 3aKiHUeHHS
I[bOI'0 YaCy aBTOMAaTHYHO BUMHKAETHCS, 1 KPYIHO MMOIpiOHEHE JTYIINUHHS B CyMIll 3 YaCTOYKaMH
€HJIOCTIEPMY BHUCHIIAEThCS HA BEpXHE cUTO. JleKkinbka pa3iB MOBEPHYTH BaXUIb y IOJIOKEHHS
«BHBaHTKCHHSI.

5. BuifHATH 3 puiIay KOMIUICKT CUT, BKJIAJICHUX OJIHE B OJHE 1 CTPYIIYBaHHSM BPY4YHY
po3ciATH Pi3HI 32 PO3MIPOM YACTUHKH. 3CUMATH 3 BEPXHHOIO CHUTA YHCTE JIYIINUHHA, a 3
HACTYIHUX CUT BUOpaTH APiOHI YAaCTKW IUTIBOK 1 MPUEIHATH iX O OCHOBHOI MacH JYIITUHHS
(1HOZ1 HA JTHI TAKOX OMUHSETHCS JIEsKa KITbKICTh IIIMATOYKIB TUTiBOK).

6. 3BaxxuTH Bce 310paHe JIyIIIMUHHS.

7. BU3HauuTH ILTIBKOBICTh 32 (HOPMYJIIOHO:

7= M 10013 |x100,
M

1
ne: 11— miniBKoBicTh, %;
M — maca mnooBuX 000JIOHOK, T;
M, — Maca BUXiZHOT HABaXKKH, T
0,013 — incTpyMeHTaIbHA MTONPaBKa MPUIATy Ha BTPATH.

Iopsiaok anamizy suMeHI0

B ocHOBI MeToqy BU3HA4YeHHs IUTIBKOBOCTI SYMEHIO JIEKUTh CIOCIO BIIOKPEMJICHHS
KBITKOBUX IUTIBOK BiJ] MMOBEPXHI 3€pHA MICIsA iXHBOTO BiJIIAPyBaHHSA B PE3YIbTaTi POZUYUHEHHS
JIyTOM KJIEI0YOI pEYOBUHHU.

Xin aHamizy:

1. Bingibpatu nBi mpo6u no 50 3epeH 3 HENOUIKOPKEHUMH KBITKOBHMH IIIIBKAMH, KOKHY
npo0y 3BaXKUTH.

2. 3epna Bucunatu y mpoOipku, 3amuta 10 min 3 % po3umny NaOH kimuaTHOT
TeMIepaTypu 1 BUTpuMaTH Oe3 HarpiBaHHsa 75 XB. IIOTIM 3/IUTH JTyXHUH pO3YUH, HEPEHECTH
3epHa B BOPOHKY 3 CITYaCTUM JAHOM 1 IPOMUTH MiJl CTPYMEHEM X0J101HO1 Bou. OOpoOIeH] TakuM
YMHOM 3€pHa MNOKJIAacTH y yvamku [lerpi (uM iHOIY 3pYy4YHY €MHICTH) 1 3aJIUTH HEBEJIUKOIO
KUIBKICTIO BOJIH, IIOO 3aII00IrTH ITiICHXaHHIO.

3. O6eperxHO 3HATH MIHIETOM IUIIBKY, CHOYATKY 31 CIIMHHOTO, a MOTIM 3 Y€PEBHOTO OOKIB
3epHa.

4. TIniBKH Bi KOXKHOI MPOOW TIOMICTUTH B OrOKcH 1 cymmth 3a Temreparypu 130°C 40 xs.
ab6o 3a rtemmeparypu 105°C 3 rox. OmgHOYacHO BUCYMIYIOTH 12 miAroToBiieHWX mpobd ado
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6 copro3paskiB. [lig yac 0OpobeHHsT 000I0OHKA BTpadae B cepenubomy 1/12 gactunry macu. Lle
BPaxOBYIOTh 32 O0YHCIICHHSI.

5. Bucy1ieHi riiiBKy 0X0JOKYIOTh B €KCUKATOPI 1 3BaXKYIOTh.

6. [lapanenbHO BU3HAYAIOTh BOJIOTICTh HABAXKHU 3€pHA, 1110 aHAI3YIOTh.

[TigpaxyHOK IpOBOIATH 32 (HOPMYIIOHO:

11, =Ma q00 4| M1
M, M, x12
ne: 11, — TUTiBKOBICTh SIMMEHIO Ha TMOBITPSHO-CYXe 3epHO, %;
M1 — Maca BUCYIICHUX IUTIBOK (000JI0HOK), T;
M, —maca 50 3epeH sumeHto B mpooi, T.
Tlpumimxa: nociaigaMu BCTAaHOBJICHO, 1110 PI3HUIICIO MAacH TUTIBOK MiXK a0COJTIOTHO CYXO¥O 1
MOBITPSHO-CYXOI0 MOKHA 3HEXTYBAaTH.
ITniBKOBICTh Ha aOCOTIOTHO CYXY PEUOBHHY OOUYHCITIOIOTH 32 (hOPMYIIOH0:
171, -100

“r " 100-W
ne: 11, , — IIBKOBICTh Ha a0CONIOTHO CYXy PEUOBUHY, %0;
W — BosoricTs mpobu, %;
11, — IIiBKOBICTh Ha MOBITPSIHO-CYXE 3€PHO.

Iopsaok anani3y BiBca

KBiTKOBI ITIBKH BiBCa BiJOKPEMITFOIOTh BPYUHY: KOXHE 3€pHO, B3ATE 3 MPU3HAYCHOI IS
BHU3HAYEHHS TUTIBKOBOCTI HAaBAXKKHU, 3aTUCKAIOTh MK BEJTUKUAM 1 BKa31BHUM MaJIbISIMU JiBOI PyKH.
KiHnem npenapyBajibHOI T'OJIKH, SIKY TPUMAIOTh Y MpaBiii pylll, HATUCKAIOTh Ha 3€pHO 3 YEPEBHOTO
060Ky Ou1s 3apojKa 1 BUIUTOBXYIOTh SApO 3 IUNBKHU. LliicHICTH siapa 1 IUIIBKM NPH LIOMY He
MOPYIITY€ETHCS.

ITopsinok ananizy ropoxy

BinokpemintoroTh HaciHHI 000JIOHKH Bpy4HY. JIJI1 BUKOHAHHS aHAJi3y MOTPiOHO:

1. Ouuctutu 2 npoOu HACIHHA MO 25 WIT. KOXKHA.

2. 3amMounTH TIPOOM B JAMCTWIBOBaHIW BOMAI 3a TemrepaTypu Onmu3bko 80°C, mob Bojaa
MOBHICTIO BKpPHBaja HACIHHSI.

3. Uepes 11,5 ronqunu 31UTH BOLY i 00€pEKHO 3HATH MPENapyBabHOIO TOJIKOI HACIHHY
000JIOHKY, HAMAraro4nch He BIAJIOMUTH 3apOJIOK.

4. Hacinai 0000HKH ¥ oOmymieHi ciM’aoii (o KOXKHiM mpoOi OKpeMo) IMOKJIACTH B
TapoBaHi OIOKCH 1 MOCTaBUTU B CyIIWIbHY mady, Harpity no temnepatypu 130°C. Cymmru 1o
ocTiiHOI Macu: 000s10HKH — 40—60 xB., ciM’ 110411 — 4—6 TO.I.

5. [Ticast 0X0J0KEHHS B €KCUKATOPI 3BAXKUTH OOOJIOHKH 1 CIM’ SO,

[TniBKOBiCTH TOPOXY (20COTIOTHO CYXOT0) OOYUCITIOIOTH 32 POPMYIIOIO:

m-—M__ 100
M, +M,

ne: 11 — TutiBKOBIiCTh TOPOXY, %0;
M3 — Maca HacCiHHMX O0OOJIOHOK TICJISI CYIIiHHS, T}
M, — Maca ciM’J10JIeH TTicTs CYIIiHHSA, T.

1.2.1 Bu3snayeHHsi KPYNHOCTi Ta BUPiBHSHOCTI 3epHa
KpynHicTh 1 BUPIBHAHICTH 3a IIMPHHOIO 1 TOBIIMHOIO 3€pHA KPYI SIHUX 1 36pHOO000BUX
BUJIB BU3HAYalOTh 3a JONOMOIOI0 PO3CIMHMKIB-KIacU(]PIKATOPIB PI3HOMAHITHOI KOHCTPYKLII.
[Tpobu 3epHa mpociBaroTh Kpi3k HAOIp MITAMIOBAHUX CUT 3 OTBOPAMHU PI3HOTO PO3MIpy Ta (OPMH.
Po3Mipu OTBOpPIB CUT 3MEHIIYIOTHCS 32 BEJIMYMHOIO BiJl BEPXHIX JI0 HIDKHIX (Tadu. 17, 18).
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Tabmurs 17
HaGopwu cut A1 BU3HAYEeHHS] KPYIHOCTI i BUPiBHAHOCTI 3epHa

B dopma 0TBOpIB .P03Mip1/1 OTBOPIB CHUT
CUT (miameTp abo mKpUHA), MM
Tpoco BHAOBM CHL 20 |19 (1,8 |17 |16 [15 |14 |12
(nmoBxxnHa 20 MM)
I'peuxa Kpyrimi 48 |45 |42 |40 |38 |36 |34 |32
Puc —O— 40 |38 |30 | — — — — —
Kyxypynsa kpemenu- —or 10,0 | 9,0 |80 | 70 |65 |60 |55 |5,0
cTa 1 3y0OBHUIHA
Kykypynza poznycna —»— 50 145 140 |35 |30 | — — —
I'opox —)— 90 {80 |70 |65 |60 |55 |50 | —
CoueBnri —O— 70 |65 |60 |55 |50 |45 |40 |35
UwuHa, HyT, KBaCOJIs —O— 10090 (80 |70 |65 | 6,0 |55 |50
Samis BHAOBATEL 28 25|22 - | - | - | - | -
(moBxuna 20 MM)
OBec —»— 23120118 - - - - -
Tabnusa 18
Tabauus eKBiBaJeHTHUX HOMEPIB KAIIPOHOBUX, IIOBKOBHUX i METAJIOTKAHUX CHT
O%;%(;}i%]f;’l [IToBkOBi Meranorkani
s z % i ToJIerTeHi % _ |o6Baxkneni TOCT % . 'OCT 3924-74 i
S | 2= | 89| rocr440391 | 8 € g 4403-91 2 € g | TIOCT6613-86
& | .8 S 23 posmip | £ 2 5 posmip | £ 2 5 po3Mip
= 2 & 3 E 2 | ovep OTBODIB 5 5 & | Homep OTBODIB 3 £ & | HoMep OTBODIB
e a8 g © cuTa e ° cuTa = cHuTa ’
= S g MKM g MKM = MKM
1 2 3 4 5 6 7 8 9 10 11
— — — 7 1250 - - - - 1,25 1250
— — — — — 18 71 1150 — 1,2 1200
7 | 1093 — — — — — — — — —
8 | 1013 - - 22 80 1000 - 1 1000
— — — 9 900 24 90 900 — 09 900
9 874 — — — — — — — 085 850
— — — — — 26 100 800 — 08 800
10 | 763 — — — — — — 30 075 750
— — — 11 710 30 110 710 - 07 700
11 | 677 - - — — — — — 067 670
— — — — — 32 120 630 36 063 630
12 | 596 — — — — — — — 060 600
13 | 619 — — — — — — — — —
14 | 564 — — — 34 130 560 — 056 560
— — — — — 36 140 530 40 053 530
15 | 517 — 15 500 40 150 500 — 05 500
16 | 475 — — — — — — — — —
— — — — — 42 160 450 — 045 450
17 | 438 — — — — — — — — —
18 | 405 1 19 400 46 170 400 042 420
19 | 420 — — — — — 50 040 400
20 | 394 — — — — — — — — —
21 | 370 — — — — — — — — —
— — 2 21 360 50 190 360 — 0355 355
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1 2 3 4 5 6 7 8 9 10 11
23 | 329 3 23 315 54 200 315 - 0315 315
25 | 294 - - - - - - - — —

- - 4 25 280 56 210, 280 - 028 280

230
27 | 264 M - - - - - - — —
29 | 258 5 27 250 66 250 250 - 025 250
32 | 226 - - - - - - - 0224 224
35 | 219 6 29 220 72 280 220 - - -
38 | 200 7 32 200 - - - - 02 200

- — 35 180 - - - - 018 180
43 | 165 8 - - - - - - - -

- - 9 38 160 - - - - 016 160
46 | 156 - - - - - - - - -
49 | 143 - - - - - - - - -

- - 10 43 140 - - - - 014 140
52 | 142 — — — — — — — — —
55 | 132 — — — — — - — - -
58 | 122 11 46 125 - - - - 0125 125
61 | 114 14 55 110 - - - - 0112 112
64 | 106 - - - - - - - - -
67 99 16 61 100 - - - - 01 100
70 93 17 67 90 — — - — 009 90
73 87 - - - - - - - - -
76 82 20 73 80 - - - - 008 80

— — 25 76 71 — — — — 0071 71

Kpynuicms xapakTepusyloTh 3a pO3MipaMu OTBOPIB JBOX CYMDKHHX CHT, Ha SKHX 32
COPTYBaHHS 3aJMIIMIACH HAMOiNBIIA KiNbKICTh 3€pHA. 1i BHpakaloTh y MimiMeTpax aBOMa
gyrciaamMu. Ha meprioMy Miclii 3alMCyrOTh PO3MIp CHTa, CXOJOM 3 SIKOTO OTpUMaHa HaWOLIbIIa
bpakuis.

Bupisuanicms 0OUNCIIIOIOTH Y BIICOTKAX SK CyMy CXOMIB JBOX CYMDXHHMX HaHOILIbIINX
dpaxuiit 10 HaBaxkku (3 TounicTio 10 0,1 %).

Mapka po3ciiiHHKa, BETMYMHA HABa)XKM 1 Yac MPOCIIOBAHHS Ul PI3HUX KYJIbTYp
HaBeJleHo B Tabuumi 19.

Tabnumsa 19
BeuuyuHa HaBa:KKHU, Yac NPOCilOBaAaHHSA OKPEeMHUX BU/IIB 3epHA i Mapka po3ciliHuka

Buau HaBaxka, r Yac, xB Mapka po3ciiiHuKa
[Ipoco 250 5 «KPJI-1»
['peuxa 500 8 — =
Puc 100 5 — =
Kyxypynsa, ropox, 100 3 —O—
KBacoJIsl, YUHA, HYT
CoueBuiist 200 3 —)—
SumiHb 100 5 Posciiinuk @orens

«IKTA K-294»

Osgec 500 5 — =

[Topsinox poOoTH Ha PO3CIHHUKAX PI3HUX MAPOK MOAIOHUH 1 TIOJIATaE B HACTYITHOMY:

1. 3Baxuru npoOy 3epHa. Bei Buay aHamizyroTh B OTHOMY OBTOPEHHI, TYMIHb — y JBOX.

2. TlomicTuTH HaBaXXKy Ha BEPXHE CHTO HAOOPY, CKIAIEHOTO BiAMOBITHO M0 Tabwmi 17.
3aKpHUTH PO3CIHHUK KPUIIKOIO, 3aKPIMUTH CUTA i YBIMKHYTH JIBUTYH.
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3. [Ilo 3akiHYeHHI 3aI@aHOTO Yacy pO3CIHHUK 3YNUHHUTH (TMPWIATH 3 aBTOMATHIHUM
npuctpoeM Tuny «KPJI-1» 3ynuHsSOTHCS aBTOMATUYHO), 3CUMNATH IO Yep3l y JOTOK CXia 3
KOXKHOTO CcHUTa i 3BakUTH 3 TOUHICTIO 70 0,1 r. [IpoXix HMKHBOTO CHTa PO3PaxOBYIOTH OKPEMO,
HOro BiTHOCSTH 10 BIIXO/IB 1 Ha KPYILy HE MepepoOIsSIOTh.

Ilpuxnao pospaxyunky kpynwocmi ma eupiensnocmi. 3a coptyBanHa 500 r© rpedku
HaWO1IBITY KiTBKICTh HACIHHS OTPUMAHO 3 CUT 3 AiameTpoM oTBopiB 4,5 mm (300 1) 1 4,2 (160 r).

(300 +160)5% 2
10

coproBa HaBaxkka mopiBHIoe 100 T, cyma IBOX CyYMDKHHX CXOJIB y Tpamax BiJIOBiIae
BHPIBHSHOCTI 3€pHA Y BIJICOTKaX.

KpymnHicTs y 1boMy BUMNAAKY ckianae 4,5—4,2 MM, BUPIBHSHICTh =52 %. Sxuo

1.2.2 BuzHayeHHsI TUIIOBOTO CKJIAAy 3ePHA KPYN’SIHUX i
3epHO0000BHX BHAIB Ta aHAJI3 3epHA

Jlis BUSIBIIEHHSI B COpTax JOMIIIOK 3€pHA IHIIOTO TUIY CJiJ J1aBaTH OMMC 30BHIIIHBOTO
BUITISY P00, sIKI aHadi3yroTh. [Ipoba, mo Mictute noHax 10 % 3epeH (HaCiHMH) IHIIOTO THUILY,
HE MO’KE€ XapaKTepU3yBaTH COPT 1 OLIHII SKOCTI HE MI/JIATaE.

®dopmy 3epHa i 3a0apBICHHS KBITKOBHX IUTIBOK (HACIHHHUX YW IUIOZOBHX OOOJIOHOK)
BHU3HAYAIOTh Bi3yaJbHO, CIIBCTABJISIIOYH 3 €TAIOHAMH 3epHA. BiINOBIIHO 10 AIFOYMX CTaHIAPTIB 1
0OTaHIYHKMX OMKCIB MPUHUHATO HACTYIHI Bu3HaueHHs (Tabu. 20).

Ta6numsa 20
Onuc ¢popmu Ta 3adapBJIeHHs 3epHA
®dopwma 3epHa, iHII1
Buou pMa 3cphd, . 3abapBIieHHS 3epHA
0oTaHI4HI 0COOIMBOCTI
Oisie, KpeMoBe, )KOBTE, YUepPBOHE, KOPUYHEBE, Cipe
poco HIapOBUJHE, OBAJIBHE, (BC1 KOJIbOPU MOXKYTh OYTH 3 BIATIHKOM BiJ|
p BUJIOBXKCHE CBITJIOTO JIO TEMHOT0); JIBOKOJILOPOBE 3€PHO —
KPEMOBE 3 YePBOHHM OOYKOM
COJIOM’STHO-)KOBTE, 30JI0THCTE, KOPUYHEBE,
OKpYyTJIe, BUIOBKEHE . :
JIBOKOJIbOPOBE 3a0apBJICHHS — TPaHi KOPUYHEBI 41
HIMPOKE, BUJIOBKEHE BY3bKE; . , S
Puc . TEeMHO-0ypi, a pedpa — CoIOM’THO-KOBTI, yCi
3 ocTIOKamu, 6e3ocre, i3 o .
) KOJILOPH MOXKYTh MaTH BiJITIHKH BiJ] CBITJIOTO JIO
3ayaTKaMH OCTIOKIB
TEMHOT'O
TPUTPaHHE — OKPYTJIC UM
BUJIOBXKEHE, BEPETECHOIIO- Oype, KopuuHeBe, cipe (cpibisicTe), YopHE;
I'peuka niOHe, Kkpuiate, Oe3KpuIIe; OJHOTOHHE YH 3 MAJIOHKOM Y BHUIJISAI KPAIloK,
3 TUIECKATUMH, OMYKITMMH, MITPHUXIB, IUISIM
YBITHYTUMH T'PaHsIMH
TOBCTOILTITHE, CEPEAHBO-
IUTIHE, TOHKOILIITHE,
Ogec npoMixHOi hopmu; 6e3ocTe, OiJe 1 )KOBTE PI3HMX BIATIHKIB
OCTHCTE, 13 CI1a0KO0
PO3BHHEHHMHU OCTIOKAMHU

3abapBiieHHsT HACiHHS TOPOXY 3alie)KUTh Bil 3a0apBIieHHS  CIM SmoJied, sKi
MPOCBIYYIOTHCS Yepe3 Mpo30py HACIHHY OOOJOHKY 1 MOXe OYyTH >KOBTO-POKEBUM UM 3€JICHUM 3
PI3HUMH BiTIHKAMH.

3a0apBiieHHsI HACIHHMX OOOJIOHOK KBAacoJii MOXe OyTH OAHOTOHHUM: OTMM, YEPBOHUM,
KOPUYHEBUM, OJJMBKOBUM TOILO (3 BIATIHKOM BiJ] CBITJIOIO JJO TEMHOT'0) YU 3 MAJIFOHKOM: TEMHUHN
MaJIOHOK Ha cBiTioMy ¢oHi 1 HaBnaku. BiamoBigno po T'OCT 7758-75 «®Paconb
NPOJOBOJILCTBEHHASA. TEeXHUYECKUE YCIOBHsI» 3a (POPMOIO HACIHHS PO3PI3HSIIOTH 6 MiATUIIB 01101
KBacoii: Oom0a, TepsoBKa, OBaJbHA, 3MilKa, PayKd, JIOTATa; YOTHUPH MIATHIIA KOJIHOPOBOI
OJTHOTOHHOI 1 JIBa M ATUTIH KOJILOPOBOI CTPOKATO.

[IpomoBonbuMii HYT Ma€ HACiHHSA BiJ OLJIOTO 10 KOBTO-POXKEBOTO 3a0apBIICHHS, 3a

(dbopMOTO HACIHHA Ha TIATUTIN HOTO HE TOAUISIOTh.
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TapinouHy co4YeBHMII0 32 3a0apBICHHSAM IOAUISIOTh HA TPU IATHIHN: 3€JIeHA TEMHHUX
BIJITIHKIB, CBITJIO-3€JICHA 1 3 HEOJHOPITHUM 3a0apBIICHHSIM.

KpiM BkazaHMX O3HaK, SKi BCTAHOBIIOIOTH 3a 30BHIIIHBOTO OISy 3€pHA, B ACSIKUX
KpyI’SIHUX BHUJIB BU3HAYAIOTh JOJATKOBO IHJWBIAyaJbHI aHATOMO-MOP()OIOTiYHI 0COOIUBOCTI
OyIIOBH, SIKI MOXYTh MPSMO YK OMOCEPEIKOBAHO BIUIMBATH HA TEXHOJIOT1UHI BIACTUBOCTI COPTIB.

3epnosuit ananiz pucy. Benuke 3HaueHHs 3a nepepoOKH 3epHa pucy Mae ¢opma
3€pHIBKH, CKJIOMOMIOHICTh (IIUIBHICTH) €HAOCIIEPMY, HAsSBHICTh YEPBOHUX, 3€JICHUX 1 KPEUITHIX
3epeH.

VY poboumx OnaHkKax aHamizy BKa3ylTh (OpMy 3epHa, KOJIp IUTIBOK, HASBHICTh YH
BIZICYTHICTh OCTIOKIB (Ta0s. 20). Bu3HauaroTh yMICT YEPBOHHUX, 3€JCHHUX 1 MIIOTHHO3HUX 3epeH
i 9ac po30MpaHHS HABAXKH JIYIICHOTO PUCY, IO 3aJUIIAIACS TICIII BU3HAYEHHS TUTIBKOBOCTI
(I1B1 HaBaYKKK OOPYIIEHOTO PUCY 3MIMIYIOTh 1 BinOupatoTs s aHanizy 10 r). Ha po36ipHiii gomni
BIJOKPEMJIIOIOTh BPYYHY BCl 4YEpBOHI (UepBOHYBATO-KOPUYHEB1), 3€J€HI (BCIX BIJITIHKIB),
KpEeHIsiHI 1 MIIOTUHO3HI 3€pHA, 3BaXKYIOTh OKPEMO 3 TOUHICTIO 0 0,1 T i 00YHCIIOITh iX yMICT Y
BiZICOTKAX 70 B35ATOI HaBa)XKKH 3 TouHIcTIO 70 0,1.

Jlo kpelassHuX BIAHOCSTH 3€pHA 3 OOPOIIHUCTUM J1e(OPMOBAHUM SAPOM, 11O Harajaye Ha
37maMi KpeWy; 3a HaTUCKaHHS BOHH JIETKO PYHHYIOThCS. [ JIFOTMHO3HI 3epHa BIAPI3HAIOTH Bif
OOpOITHUCTHX 33 XapaKTepoOM po3pi3y, BOHM Habarato INUIBHINI 3a OCTaHHI, B pO3pi3i
CTEapUHOIIOAI0HI, OTHOPIAHI 32 KOJLOPOM, O€3 OOPOIITHUCTOTO Y CKJIOMOIIOHOTO BKPAIUICHHS.

Jis  BU3HAYCHHS CKJIOMOAIOHOCTI 3 Ti€l camMOi HaBaKKH TICIS TEpeMillTyBaHHS
BiIpaxoByl0Th mocmiiib 100 1IMX 3epeH 1 po3pi3aloTh KOXKHE JIe30M OpPUTBU BIOIIEPEK
nocepenudi. Bignosigno no 'OCT 10987-76 «3epHo. MeTonbl onpeneaeHns: CTEKIOBUIHOCTH
3epHa 3a XapaKTepOM po3pi3y BIIHOCATH 10 OJHIET 3 TPbOX IPYII:

— CKJIONOAIOHE 3epHO — 3 TIOBHICTIO CKJIONO{IOHUM €HI0CIIEPMOM;

— OOpOLIHKCTE 3€pHO — 3 MOBHICTIO OOPOIIHUCTUM €HIOCIEPMOM;

— YaCTKOBO CKJIONO/I0HE 3€pHO — 3 YACTKOBO OOPOLIHUCTHM YU YaCTKOBO CKJIONOAIOHUM
€HJIOCTIEPMOM.

[TigpaxoByOTh IXHIO KUIBKICTH 32 THUIIOM 3€pHa y BifcoTKax. Kpim TOro, oOUMCIOIOTH
3araJibHy CKJIOTIOAIOHICTb, SIKa CKJIaJA€ThCs 13 CYMH BCIX CKJIOMOAIOHHMX 1 MOJOBHHH YaCTKOBO
CKJIONOIIOHMX 3epeH y BiacoTkax. OOUMCIIeHHs 3arajibHOi CKIONOAIOHOCTI 3epHa 3/iHCHIOIOTH 3
TOYHICTIO JO JECSATHX YacTOK BiJICOTKAa 3 HACTYINHHMM 3a0KPYIJIEHHSIM pe3yJabTaTy A0 IIJIOro
qHcia.

BumiproBaHHs 10BKHUHH I INIMPUHH 3ePeH PpUCY MikpoMeTpoM. /[ BU3HAUEHHS TUITY
pucy 3a GopMoro 3epHa NOTPIOHO 3aMIpATH JOBXUHY 1 IIMPUHY 3€pEH Yy KBITKOBHUX IUTIBKAX YU
6e3 Hux (sep). ToBIIMHY HE BUMIPIOIOTS.

IMopsinok poGoTu. 3 HaABaXKW, IO 3AJIMIIMIACS IMICIAS BH3HAYEHHS IUIIBKOBOCTI,
BipaxoBytoTh nocminb 20 saep. KoxHe simpo 6epyTh MIHLIETOM i 3aTHCKAIOTh CIIOYATKY IO OCi
HAHOUIBIIOrO, @ TOTIM CEPEeIHBOTO PO3MIpY — MK IITH(TOM 1 OCHOBOI CIICHIaIbHOTO
MiKpoMeTpa, KUl Qikcye po3mip y MM 3 TouHicTio 10 0,01. OOUYHCTIOIOTh CepPEeHIO TOBXKHUHY i
MIUPHHY siAep. Bu3HavaloTh BIIHOWICHHS [OBXKWUHHM J0 WIMPUHUA. Pe3ynbraT 3almucyroTh 3
TouHicTIO 70 0,1 %. AHAJIOr1YHO BUMIPIOIOTH TIOBXKHUHY 1 LIMPUHY 3€PEH y KBITKOBHUX IUTIBKaX.

3epnosuit ananiz npoca. 13 nmpo6 mpoca, HaIICTAHUX 10 JTAOOPATOPii HA TEXHOIOTIYHUI
aHasi3, BUAUIAIOTH HaBaXKy 3epHa 50 r s anamizy. [Ipu npoMy Bu3HadaroTh GopMy 3epHa i
3a0apBJICHHS KBITKOBHX ILTIBOK (Tabu. 20).

Kpim 1010, BCTAaHOBITIOIOTH THUIOBHUI CKJIAJ 1 BMICT 00pyIIeHoro 3epHa. [l Bu3HaueHHs
THUTIOBOTO CKJIATy 3€pHa 3 HaBaXKW 10 r BHIy4aroTh BPY4YHY 3€pHO OCHOBHOTO THITY, JOMIIIKA
IHIIMX THIMIB 1 OOYMCIIOIOTH IXHIM BMICT. 3 Wi€l X HaBaXKU B1AOMpParOTh OOpylleH1 sapa i1
3aMMCYIOTh iX YMICT Yy BIACOTKax. YMICT 3€pHa 3 IMOIIKO/DKEHUM IMiJl IUTIBKOIO SAPOM
BCTaHOBJIIOIOTh OJIHOYACHO 3 BU3HAYEHHSM IUTIBKOBOCTI.

Jns 1poro aHamizy BUKOPUCTOBYIOTH OOWIBI HAaBaXKW siAep IICHs BHU3HAYCHHS
IUTIBKOBOCTI 3epHa Ha JymmibHUKY «['J1d». Ha po30ipHiii gommyi 3 oOpyLIEHOI HaBaXKu
BUIUISTFOTH TTOIIKODKEHI SIpa, 3BAKYIOTh 1 O0OUHCITIOIOTH X YMICT y BiJICOTKaX.

[Tin 9ac mpoBeneHHS aHami3y MOXYTh BHHUKATH CYMHIBH MIOJ0 TPAaBHIBLHOCTI
BiTHECEHHsI TOTO UM IHIIOTO SJpa JO MOIIKOKEHOTO, OCOOJIUBO, SIKIIO BOHO 3a0pynHeHe. B
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[[bOMY BHUIAJKy HABaXKy sJep KJIAAyTh Ha TOAWHHHUKOBE CKJIO W HAaHOCATh Ha HHOro 5—10 mi
96-rpayCHOTO €TUJIOBOTO CIUPTY abo jaeHaTypaty. [Ipu 1boMy BCi MOIIKO/DKEHI AUISHKH sIIpa
MUTTEBO TEMHIIAIOTh, a 3JI0POBI HE 3MIHIOIOTh CBOT'O JKOBTOT'O 3a0apBIICHHS.

Amnaniz 3epna zpeuku ma gieca. 3epHo, 1110 3aJUIIWIOCH Y CTAKAHUUKY MICII BiIOUpaHHS
HAaBa)XKHU Ha TUTIBKOBICTh, HE 3BKYIOUH, BUCUIAIOTh Ha apKyIl Iarnepy i BU3HAYAIOTh (OpMY Ta
3a0apBIIeHHS BiAMOBiAHO A0 Tadmwui 20.

Busnauenns munoeozo cknady HAaciHHA 000oeux eudie. JIna aHamizy HaCiHHS
BUKOPHCTOBYIOTh HaBa)KKH, BiAiOpaHi /U1 BU3HAYCHHS HOTO KPYIMHOCTI ¥ BUpiBHsAHOCTI. HaciHHs
KOXKHOI MTPOOH PETEbHO OIIANAIOTH 1, CHIBCTABIISIFOYN 3 €TaJOHAMH, BU3HAYAIOTh IXHIO (opMYy,
3a0apBIICHHST 00OJIOHOK YH CiM’SITOJIeH (SIKIIO 0OO0JOHKH TPO30pi), a TAKOXK BIJIMIYAIOTh COPTOBI
0CO0MBOCTI P00 (3a0apBIIeHHS pyOUNKa HACIHUH TOIIO).

Bupienanicme nacinun Keéaconi 3a  006)CUHOI0 BHU3HAYAIOTh 3a JIONIOMOTOKO
CHeLIaJbHOTO MPUCTPOI0, IO SBISE€ COOOK JKEPCTSIHY KOPOOKY, PO3UIEHY IMONEpeUHUMHU
nepeTuHKaMu Ha 16 KOMIpOK, IHMPUHA SIKUX 3MEHIIYETHCS BiJ MEpIIOi 10 ocTaHHbol Ha 0,5 MM
koxHa. HaciHnHy kBaconi OepyTh MIHLETOM 1 MPOHOCAThH MO JIOBXHHI HaJl KOXKHOK KOMIPKOIO
KOpOOKHM, oIyckaroud ii y BIINOBIAHY 3a po3mipoM. IlepenHst CTiHKa KOpPOOKH 3HIMAeThCH,
BHCYBAIOYH 11 3BEpXy, MOXKHA BUTATHYTH HACiHHS 3 KOXKHOI KOMIpKH ¥ mopaxyBaTtu Horo. Jlims
BUMIpIOBaHb OepyTh 1BI mpobu mo 25 HaciauH. [I[00 BHU3HAYMTH BUPIBHSAHICTH KBAacoji 3a
JIOBKUHOIO, CYMY HaCiHMH JIBOX HAHOUTBIIMX CyMDKHUX (DpakIliii y MTyKaX MHOXKATh Ha 4.

Busnauenna  mpiwjunyeamocmi  pucy. TpiluHyBaTicTb  pHCy,  BHKIUKaHA
HECTIPUATINBUMHU YMOBaMU 30MpaHHsI, 30epiraHHs 4u HEeMPaBUWIHHUM CYIIiHHIM, IOTIPIIy€e HOTO
TEXHOJIOTI4HI siIkocTi. HasBHICTH TpILIIMH Yy 3€pHIBLI PUCY YCKJIAIHIOE HOro mepepoOJieHHs 1
3HIKY€ BUX1Jl HAUIIHHIIIOTO BUAY TOTOBOT MPOAYKIIT — LIJIOTO Aapa.

IMopsainok poGoru. TpimuHYBaTICTh pPUCY BHU3HAUYAIOTh 3a JIOIOMOIOI IMPHIALY
niacdanockorry. s 1iporo micis BU3HAYEHHS TUTIBKOBOCTI 3 HaBaKKU BiapaxoByroTb 100 simep,
AK1 KJIQAyTh y NMPOPI3U IUIACTUHU JiaaHOCKOIYy. Y IPOXiAHOMY CBITJI IpHIIAIy MiPaxOBYOTh
3epHa 3 BHJIMMHUMH OJHIEI0 YW OLjIbIIe TPINMHAMH B CHIOCIEPMi, KUIBKICTh TaKHX 3€pPCH
BUPAXAIOTh y BiZICOTKAX.

1.2.3 MeTonuku BU3HAYEHHS BUXOAY KpPYyHiB

[Ipobu 3epHa Kpynm’'sHUX BUAIB, IO HAIXOMATH N0 Jaboparopii, mepepoOIsioTh Ha
1abopaToOpHUX MAIIMHAX HAa KPYIIH, 10 BiAMOBiAa€ BUMOTaM Jep)KaBHUX CTaHIApPTIB HA IEW BUJ
npoaykmii. IlepepoOnsaroTh 3a TEXHOJOTIYHMMH CXEMaMH, ONWU3bKHUMH JO BUPOOHHYHX Y
BiAmoBigHOCTI 3 «lIpaBunmamMm opraHuM3anuy W BEICHHMS TEXHOJIOTMYECKOTro IIpolecca Ha
KpymsiHbIX npeanpustusax» (Mocksa, 1981 p.). 3aBpanHsM 1a00paToOpHOTrO MEPepOOICHHS 3epHa
€ OTPUMAaHHSA KpyH 3 HaWOUIBIIMM BMICTOM MLIJIOTO siipa 3a Haiikpamoro oOpoOieHHs ioro
MOBEPXHi.

[Iponiec mabGoparopHOro mnepepoOsieHHs OUTBIIOCTI Kpym sHUX (pHCy, Tpoca, BiBca,
SYMEHIO) 1 TOPOXY CKIIQIAEThCS 3 IBOX OCHOBHHUX €TalliB: JIYIIEHHS YM BUJAJICHHS KBITKOBHX (Y
ropoxy — HaciHHMX) OOOJIOHOK 1 HLTiyBaHHS, TOOTO 3HATTS TOHILUUX, LIUIBHO MPUJIETIUX 10
SHJI0CTIepMY TUIOJIOBUX 1 HAaCIHHMX OOOJIOHOK, a TaKOX OUNBIIOI YaCTUHU 3apojKa 1 JesKOl
YacTUHM ajeipoHoBoro mapy. Bumanenns 3apoakiB y 80 % suep MoXe CIy>KUTH OJHUM 3
MOKA3HMKIB JOCTaTHROTO nutipyBaHHA Kpymu. Y BiBca 3a nutiyyBaHHS BHIANSAIOTH, KPiM TOTO,
BOJIOCKM Ha TIOBEPXHI sapa. Y TPEYKH BUPOOHMIITBO KPYINH BKIIOYAE TUTBKH JYIICHHS —
BU/IAJICHHS TUTOJIOBUX O0OOJIOHOK.

Puc. Pucosi kpymu, BiamoBigHo no I'OCT 6292-93 «Kpyna pucoBas. Texuuueckue
YCIIOBUS», SIBISIIOTH COO00K0 00po0OiieH! Ha NUTi(hyBaJIbHIA MalllMHI 3€pHA JIYILIEHOTO PUCY, B IKUX
IIOPCTKA MOBEPXHS U Bl OLIOro 10 KpEMOBOro 3a0apBiieHHs. JlomycKaroTbCsl MOOJUHOKI 3€pHA 3
KOJIbOPOBUMH BIATIHKAMM Ta YEPBOHUMHU CMYKKaMu. HenylieHux 3epeH y Kpynax JAOMyCKaeTbcs
He Oupiie 3 wT. y HaBaxul 31 100 r 3epHa.

Kpynu, orpumani 3a ynaGopaTopHOro oOpoOJieHHS pPHUCY, MICTATH SIK LI, HEAPOOJeH1
Aqpa, TaKk 1 9acTKH siipa Pi3HOTO PO3Mipy, IO HE MPOUIIIN KPi3h CHTO 3 OTBOpPaMH JiaMeTpOM
1,5 Mm.
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Kpim kpym, mpoaykToM mepepoOSieHHS PHCY € KOPMOBAa MydYKa, IO YTBOPIOETHCS Y
npoueci nurigpyBanss. /1o BiAXOIB BIAHOCATH MPOXiJ KPi3b CUTO 3 OTBOPAMHU JiaMETPOM 3 MM,
10 BUAUIAETHCS M1/ Yac BU3HAYEHHS KPYITHOCTI 1 BUPIBHSIHOCTI 3€pHA, @ TAKOX ILTiBKH.

Ilepepodaenns. HaBaxkka 3epHa, 10 HAAXOAWUTh HAa poOOYl OpPraHd JYUIMJIBHUKA Tij
€0 TYMOBUX BaJIKiB, IO OOEpPTAIOThCS HA3yCTPid OAMH OJHOMY 3 PI3HOIO IIBHUJIKICTIO,
MiJ/1a€THCS HETPUBAJIOMY CTUCKAHHIO 1 3CYBY, 110 BUKJIMKA€ PO3MHUKAHHS TUIIBOK, SIKI OXOIUTIOIOTh
SIIPO, aJie He 3POCIHCS 3 HUM. Y CHUCTEMi acHiparlii IUIiBKH BiJICMOKTYIOTBCS, MICIS IBOTO SIPO
MOBEPTAETHCS THEBMOTPAHCTIOPTEpOM y 30ipHUK-TIMKIOH. [IImidyBaHHs sapa BimOyBaeThCs il
JI€0 HAa HHOTO a0pa3MBHOI TOBEPXHI KOHIYHOTO OapabaHy, ciT4acToi 0019aliky i B3AEMHOTO TEPTS
snep Mk coboro. IllmidoBana kpyrka yepe3 MHEBMOTPACIIOPTEP BEPTAETHCS B TOH ke 30i1pHHK-
IIUKJIOH.

Yac nymenHs 1 nutiyBaHHS 3aJI€KUTh BiJl 0COOIMBOCTEH COPTY, @ TAKOXK CTaHy HaBaXKKH,
1 BCTAaHOBJTIOETHCS 1HIUBIIyaIbHO.

TexHosoriyna cxema

1. I3 npo6u BixiOpatu 1Bi HaBaXkku Macoro 1o 100 r.

2. BcraHoBUTH y THI3Z0 JYHIMJIbHUKA 301pHHUK IUTIBOK 13 CITYACTUM JHOM 1 OOKOBUMH
CTIHKaMH 3 CITYaCTUMH BiKHAMHU.

3. 3acumath HaBaXXKy pUCY B 30IPHHUK-IMKJIOH 1 BCTAaHOBUTH WOTO Haja OYHKEpOM
JTYIIWIBHUKA.

4. IToBepHYTH BMUKA4 1 TYMOJIEp Y OJ0KEHHS «yBIMKHEHOY.

5. YcraHOBUTH Ha pelie TPUBAIICTh Yacy B CEKyHIaX, HEOOXIIHY JJISl JIYICHHS HABaXKKH.

6. HaTucHyTH KHONKY «ITyCK», ITOTIM «LUKJD» (CUIHAJbHA JIaMIla TacHe).

7. Konu 1Kt ymieHHs 3aKiHIy€eThes (CUTHAJIbHA JIaMITa CIianaxye), TOBEpHYTH OyHKep 3
HABaXXKOIO JIYIIEHOTO PUCY, BCTAHOBUTHU WOTO HAJ 3aBaHTA)KYBaJbHUM OTBOPOM IUTi(hyBaTbHOTO
HIOCTaBY.

8. Uepes 10—15 ¢ HATUCHYTU KHOIIKY «CTOID».

9. YcranosutH nepexinuuk (6e3 nua). [1niBku 3cunatu Ha JOTOK.

10. YcranoBuTH Ha pee yacy NoTpiOHY A nutipyBaHHS TPUBATICTS.

11. HaTuCHYTH KHONKY «ITYCK», HOTIM «IHKI» (Jamrmodka noracHe). L{ukn nutidyBanHs
3aKiHUY€ThCS B MOMEHT CHaJIaXy CUTHAIBHOI JaMITOYKH. Bifpasy » HaTUCHYTH KHOIIKY «CTOID.

12. 3n0BYy yBiMKHYTH Tipuiaf i yepe3 10—15 ¢ HATHCHYTH KHONIKY «CTOID».

13. IloBepHyTH 30IpHMK-LMKIOH s pPO3BAHTAXKEHHS, BIAKPUTH  3aCIHKYy Ta
BHUBAaHTA)XUTH HABAXXKY Ha JIOTOK.

14. Tlpociatu Kpymy Kpi3b CHTO 3 OTBOpaMM JAiameTpoM 1,5 MM Ui BiIOKpEMIJIEHHS
NpoOIeHKH (MyUYKH).

15. 3Baxkuty 1LTiIQOBAHI KPYIH.

16. AmnasoriyHo mnepepoOUTH Apyry HaBaxky. Ilicmsi mepepoOJeHHs IBOX HaBa)XOK
BUBAHTAXHTH 1 3BOKUTH TUTIBKH.

17. OuuctuT npunag, o0’ €AHATH 1 3BAKUTH BCIO MYYKY, SKa MPOWIIA KPi3b CITYACTY
oOunyaiiky 3a nutidysaHHs, 3 TOPOOUKHM acmipaTopa, BUOpaHy 3 cepeAuHU npuiaay (HOop:KoMm),
NpoXiJ Kpizb cuto 1,5 MM, 3MeTeny 31 cToiy.

3a pe3ynbTaT aHali3y NPUIMAaIOTh CEepeqHE 3HAYCHHS JBOX BU3HAUEHb. JlomyckaeTbcs
PO301KHICT MIXK iXHIM 3HaueHHSIMHM IMoHaNOUmbIe 1 %. Skmio pisaung nepesumrye 1 %, ciin
BiZiOpaTtu i mepepoOHTH TPETIO HABAaXKYy PUCY 1 B3ATH CEpelHE 3HAYCHHS ABOX HAHOIIKYMX
MTOKa3HUKIB.

Kontposas wuiipyBannsa. Kpynu, orpumani micias nutidyBaHHS, MaiooTh OyTu
PIBHOMIPHOTO O1710T0 (0 KPEMOBOT0) KOJIbOPY, 0€3 3aJIMIIKIB MJI0JOBUX 1 HACIHHUX OOOJIOHOK Ha
MOBEPXHI.

JlomyckaroTbCsi MOOAMHOKI fAJIpa 3 KOJbOPOBUMH CMykkamu. OCHOBHAa Maca sifiep He
MOBHHHA MICTUTH 3apojiKa (Ha oro Micii MOMITHI 3arJuOIeHHS).

[Ipouec mumidpyBaHHs He Mae JaBatu OaraTo moApiOHEeHUX sAep. 3a uUTidyBaHHS
HABaXXKH, [0 MICTUTh BEJIUKY KUIBKICT SiAep 3 TPIIIMHAMH Y COPTIB 3 KPUXKUM CHIIOCTIEPMOM,
abpa3uBHMIA KOHYC TUTi(DyBabHOTO OapabaHy Ciia MiaHIMATH, HAOIMKAIOYX 0 HHOTO TaIbMIiBHI
KOJIOJIKH 3 €JIACTUYHOT M’SIKOT TYMHU.

MeToauka npoBeeHHs kBanidikaLiiHOT eKCcnepT13n CopTiB POCIIMH Ha NPUAATHICTL A0 NOWMPEHHs B YKpaiHi. MeToam
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Ilpoco. 3 npoca BUPOOISIOTH MIIOHO, o BimmoBimae Bumoram ['OCT 572-60 «Kpyma
NIIeHo mrdoanHoe». [1110HO BUCOKOT IKOCTI Mae OyTH SICKPaBO-)KOBTOT'O KOJIBOPY, EHAOCIEPM
CKJIonoAiOHO1 cTpyKTypu. BMicT momkomkeHux sigep y Kpymnax He mae mepesurryBatu 0,5 %,
Henymenux 3epeH — 0,4 %, kinpkicte Outux sigep — 1 %. butumu BBakaroTbes sapa, IO
MPOXOIATH Kpi3b ApoTsiHe cuto Ne 056.

3a OLIHKH SIKOCTI COPTIB IMpOca MepeBara HaJaeTbCsl COPTaM 3 KPYIHUM 3€PHOM OKPYTIIOL
dbopmu i cepeHiM BMICTOM ILTiBOK. Take 3epHO JIETKO MiITaeThes mepepoOili, 1ae BUCOKHI BUXi
MIIIOHA.

Ilepepodaenns. IlepepoOnsioTe TpPOCO Ha Kpymy Ha JIYIIWIBHO-TUTIQyBaTbHIMA
ycranoBIl «JIVII-1M». Mixk ryMOBUMHU BaJIKaMU JIVIIWJIBHOTO OpPraHy BiJOYBA€ThCSI HETPUBAJIC
3aTHCKAHHA 3epHa 1 3CYyB KBITKOBHUX 000JIOHOK, IO BUTEHO OXOIUTIOIOTH SAPO i 3’€HYIOTHCS 3 HUM
TIIBKKA B OJHIM Toull — pyOumky. Cuctema acmipauii moJIsie OTpUMaHUM NPOAYKT Ha siapa i
JYIITTAHAS 3 JOMilTKaM# nritonoaiouux yactok. nidyroTe sapa npoca aHAJIOTIYHO JI0 MPOIECY
nutipyBaHHS pUCY, ONMMCAHOTO BHIIIE.

[ToBepxHst m00pe uwTihOBAHOTO MIIOHA MAaTOBa, BKPUTA TOHKAM MIApOM MYy4eli, y
70-80 % simep Ha MicIi 3apojKa BUAHO 3arivOiIeHHs. 3a TOCTaTHHOTO HUTI(QYBaHHS 3 MOBEPXHI
sanep 3HiMaeTbes 4-5 % wmyuku. Jlymenns i unripyBanHs Ha «JIVII-1M» Bemyts Oe3 moaimy
HaBa)XKW Ha (ppakiiii 3a KPyIHICTIO.

TexHosoriuyna cxema

1. YcraHOBUTH €MHICTD UIS IUIIBOK 13 CITYACTAM IHOM i OOKOBUMH CTIHKAMH.

2. 3acumatu HaBaXKy mpoca 50 r y OyHKEp-IMKIOH 1 BCTAHOBUTH HOTO HaJ JIIHKOIO
JTYIIUIBHUKA.

3. IloBepHyTH pyUKy BUMHKaya y TOJIOKEHHS «yBIMKHeHO». [Ipum mpomy cmanaxye
JaMIIOYKa.

4. YCTaHOBHWTH BaXijb MEpeMHKaya IIBUIKOCTEH JTYIIMIbHUKA B HaJE)KHE MOJIOKCHHS
(omHOpa3oBa omneparis).

5. VYcraHOBUTH Ha penie 4yacy TPHBAIICTh, HEOOXinHy Juis nmymieHHs (60 ¢ abo Oinbie,
SIKIIO TIOTaHEe 3€PHO).

6. HaTucHyTH KHONKY «ITyCK», YBIMKHYTHU €JIEKTPOABUT'YH IMPUBOAY BEHTUISATOPIB.

7. TloBepHyTH pyuyKy NepeMHKada IpaBOpyY BiJ HEHTPATBLHOTO TOJIOKEHHS IS
YBIMKHEHHS JIyIMJIbHHUKA.

8. IlimusATH BaXiIb MepeMHKada «IIHKI» JOTOpH M Bimpa3y x Bimmyctutu. Cranmaxye
JaMIIOYKa IIMKJIOHA, BIIKPUBAETHCS 3aCiliHKa OyHKepa-IIMKIOHA.

9. Ilo 3akiH4YeHHI MKy JYIICHHS JIaMIIO4YKa racHe. ByHKep-LIMKIOH 3 HaBa)KKOIO
JYIIEHOTO MpOCca BCTAHOBUTH HaJl 3aCUITHOIO JIIKOIO HITi(hyBaTbHOTO MOCTaBY.

10. Yepes 3—5 ¢ HATUCHYTH KHOIIKY «CTOII».

11. YcTaHOBUTH 3aMiCTh €MHOCTI JJISl TUTIBOK 3 CITYACTHMH BiKHAMH NPOMIKHY €MHICTb
(6e3 nHa).

12. YcraHOBUTH Ha pelie yacy TPUBAICTh, HEOOXiAHY [yt nutidyBanHs mpoca (6080 c).

13. HaTUCHYTH KHOIIKY «ITYCK».

14. TloBepHyTH pYyuKy NEpeMHUKaya JiBOPYY BiJl HEHTPAIBLHOTO TOJOXKEHHS, BMUKAIOUH
1uTiyBaIbHAN ITOCTAB.

15. YcraHoBUTH pydKy epeMuKada «IHUKID J0TOpH, yepe3 2—3 ¢ BIAMYCTUTH PYKOSTKY.

16. Komm 4wac 1ukily MUWHA€, 3aclliHka aBTOMAaTUYHO 3aKpUBAETHCS, IBUTYH
1T yBaIbHOTO TOCTABY BMUKAETHCS 1 TIIIOHO 30MPAETHCS B OYHKEPi-IIMKIIOHI.

17. HaTucHyTH KHOTIKY «CTOII.

18. TToBepHYTH IUKIIOH Yy TMOJIOKEHHS JUIsi BUBAHTAXXCHHS, BPYYHY BIIKPUTHU 3aCIIHKY i
BHUBAHTAXUTU KPYIH y BIAMNOBIAHY €EMHICTb.

19. 3BakuTH Kpynu Ha TEXHIYHUX Barax 3 TouHicTio 10 0,01 T.

20. AHanoriuHo mepepoOUTH Ipyry HaBaxkKy. llicimsi mepepoOsieHHS ABOX HaBa)KOK
BHMBAHTAXUTHU MOJIOBY 31 301pHUKA, 3BAXKHUTH.

Buxin mmoHa BU3HAYAIOTH SK CepeaHE apu(METHYHE 3 pe3yNbTaTiB JBOX MOBTOPECHb y
BIZICOTKaX J0 B3ATOI HABaXXKU. OYMCTUTH MAIINHY 1 3BKUTH MYUKY.
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KonTpoas nutipyBanHs: mMOJCHHUN — 32 MYYKOIO, TIEPIOJUYHUN — 3a 3a0apBICHHAM
anep. Ctyninb nutiyBaHHS MIIOHA KOHTPOJIOIOTH MeTo10M ¢apOyBanHsa. HaBaxkky mutioBaHMX
anep crnodarky mnomimaroTts Ha 1,5 xB. y 0,025 % po3unH METHIEHOBOiI CHUHBKHA B €THUIIOBOMY
COUPTI, MOTIM JBIYl MPOMHBAIOTh CTPYMEHEM XOJOJHOI BOAM 1 Ha 3 XB. 3aHyproioTh y 0,5 %
BOJIHUM pO34MH 4epBOHOro KOHro. Iliciis nporo po3uuH 371MBaIOTh, a sapa 3HOBY NIPOMHUBAIOTH
MiJ CTpPyMEHEM BOJAM 1 BUCYIIYIOTH Ha MOBITPi (200 MK apKymiamu (GiIbTpyBaJIbHOTO Marepy).
[Tpr mpoMy eHmocTiepM 3a0apBIIOETHCS B YEPBOHUH KOJIp, a OOOJOHKH, IO 3aJIWIIWIACh — Y
cuHiii. Ha 1o6pe nutihoBaHOMY IIIIOHI TOMITHI JIUIIIE TTOOIMHOKI CHHI KPAIKH.

I'peuka. I'peyani kpynu maroTh Biamosigatu Bumoram ['OCT 5550-74 «Kpyma rpedneBast.
Texuuueckue yciaoBus». OTpUMaHU MPOAYKT CKIAAAETHCA 3 SAPHLI 1 mpoairy. Sapuns — ne
PO TPEYKH, 3BUIBHEHE BiJ IUIOMOBUX OOOJIOHOK, HEKOJOTE, SIKE HE MPOXOAHWTHh Kpi3h CHUTO
1,6 x 20 mm. IIpoin — yaCTKK PO3KOJIOTOTO Y TpOIleci nepepoOIeHHs A/pa, 10 MPOXOAATh KPi3b
MeTtanoTkane cuto Ne 08. 3a OIliHKM SKOCTI COPTIB TPEUYKH TiepeBara HaJAa€ThCcs COpTaM 3
KPYITHUM BUPIBHSHUM 3€PHOM.

Ilepepodaenns. [11010B1 000710HKH BIJOKPEMIIIOIOTH IIIJIIXOM HETPUBAJIOTO 3aTHUCKAHHS
1 3cyBy. Lle#l mporec 3aiiicHIO€ThCS y BaiblienekoBomy npunani «JIBC-1» 13 cepnoBuaHOO
poOOYOI0 30HOIO Ta PETYISPHUM 3a30POM MK BajiblieM 1 JieKow. Bemnumnna poGodoro 3azopy
3aJIeXKHUTh BiJl KPYITHOCTI mepepoOtoBanoi (pakimii i mae Oytu Ha 0,1 MM MEHIIOIO 3a IiaMeTp
OTBOpIB CHTa, CXOJOM 3 SIKOTO OTpHMaHa nepepodiroBaHa ¢pakuis 3epHa. JIyleHHS BUKOHYIOTb
nodpakIiifHo, MOYMHAIOYH 3 HAMKPYITHIIIOT.

[MponykTH nymeHHs 3 poO6040i 30HM MOTPAIUISIOTH Y HANPSIMHUN KOJIHMBHUH JIOTOK, Ha
SKOMY B1ZIOYBa€ThCs IXHE CAMOCOPTYBAHHS, B pe3yJIbTaTi I[bOTI'0O IUTIBKH 1 MyYKa KOHLIEHTPYIOTHCS
NEepeBaXHO Yy BEpPXHbOMY IIapi. Y pO3MIAPOBAHOMY CTaHI IPOAYKTH IONAJA0Th Yy
pO3LIMPIOBATIbHY Kamepy, M€ MiJ €0 BHCXIIHOTO CTpPyMy IIOBITpS IOJOBa 1 Myd4Ka
BIJICMOKTYIOTBCS 1 CIPSIMOBYIOTHCS B OCAQKyBaJlbHy KaMmepy, a sijpa i HeoOpylleHi 3epHa
NasaloTh y 301pHUK.

EdextuBnicts nymeHHs rpedukun Ha <«JIBC-1» 3anexxHo Bixm KpymHOCTI (pakuii
KOJIMBAETHCS B 3HAUHUX Mexkax. [licns JylleHHs HaBa)KKa CKIANAEThCs 3 CyMilll OOpyIIeHHX i
HEOOpYILICHUX 3ePEeH, TOMY NepepoOICHHS BEAYTh 3 MPOMIKHUM BiIOMpPAHHAM SIEP.

Henymieni 3epHa Tpedyku BiAOWMPArOTh BiJl SAPHUIN 1 JAPIOHIIMX MPOIYKTIB JYIICHHS
HIIIXOM COPTYBaHHA Ha cuTax 3 orBopamu Ha 0,2-0,3 MM MeHIIe JIiameTrpa OTBOPIB CHT, IIO
XapakTepu3yloTh KPYIHICTh JaHoi Gpaxiii. [Ipu npoMy HemyIeHi 3epHa HAyTh CXOA0M, a SAPHUL
1 mpozin — mpoxoaoM. OOpyIIeHi sapa BIJOKPEMITIOIOTH ITICHI KOXKHOTO MPOIYCKy (pakiii Kpi3b
BaJIbLIEZICKOBUI CTAaHOK, a HEOOPYIIEHI CHPSIMOBYIOTh Ha IOBTOpHE OOpPOOJIEHHS; AJIS JTyILEHHS
KOXkHOT (hpakiii nmoTpibHo 3pobutu Bif 3 no 15 mpomyckiB. Y koxHiM (paxiii gomyckaeTscs
3aJIMIIOK KITBKOX HEOOpYIIEHUX 3€pEeH, K1 MPUETHYIOTHCS Ul JYIIEHHS O HACTYIHOI (pakiii.
3a nymeHHs HaiapiOHImOI (pakiii HaBaXKH JIMIIAETHCS HEOOpOONeHW pyask (KOpMOBi
BiZIXOJIN), KUJIBKICTh SIKOTO HE MOBUHHA NiepeBuiryBatu 1 %.

TexHosoriuna cxema

1. 3BaxkutH npoOy macoro 500 r.

2. YcranoButu Ha poscidHuKy «KPJI-1» cuta B mopsaKy 3MEHIICHHS (3a PO3MipoMm),
3aCUMATH HABAXKY HA BEPXHE CUTO, 3aKPUTH PO3CIMHUK KPUIIKOIO i 3aKPIMUTH HOTO 3 CUTAMHU.

3. YBIMKHYTH PO3CIHHUK Ha 8 XB.

4. Ilicns copTyBaHHS 3HATH KPHUILIKY 1 3CHIATH 3€PHO, NMOYMHAIOYH 3 BEPXHBOTO CHUTA,
OKpeMo y BianoBifHi eMHOCTI. KoxkHY (pakimito OKpeMo 3BaKUTH 1 3aIHCaTH Macy B poOOumii
OnaHK.

5. IliagroryBaTu (pakiii 3epHa AJis JTyIIEHHS, JOTPUMYIOUUCh HACTYITHUX MPaBUIL:

— sIKII0 BepXHs (pakuis He nepesulnye 80 T, ii ciijl 3’€AHATH 3 HACTYITHOIO (Ppakii€ro;

— cxi[ 13 cuTa 4,2 MM nepepoOIsSIOTh 3aBXKAN OKPEMO;

—cxoau 3 cut 4,01 3,8 MM 00’ €THYIOTb;

— 00’ €AHYIOTh TaKOX CX01H 3 cUT 3,6 1 3,4 MM;

— cXif i3 cuTa 3,2 MM JTyIaTh OKPEeMo.

6. BctanoBuTH TOBOPOTHUM JIiMOOM pobounii 3a30p «JIBC-1» 3a po3mipom ¢pakiiii.

7. HaTuCHYTH KHOTIKY «ITyCK».
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8. 3acumatm 3epHO y mpuiManbHUN OyHKEp, HAWKPYIHINIE 3€PHO 3CHIIATH 3 JIOTKa
HOCTYIOBO.

9. IMicns nmpoxokeHHs Beiel Ppakiiii MK BalblieM 1 JEKOI0, L0 CIIOCTEPIraeThCs Yepes
CKJIO, HATUCHYTH KHOIIKY «CTOID».

10. Bucunatu HaBaxKy 3i 30ipHUKA Ha BiJMOBIJHE CUTO, BIJICIATH OOpYIIEHE 3€PHO Bif
HEOOPYIIEHOTO I OCTaHHE TOBEPHYTM Ha TMOBTOpHE 00poOneHHs. BpaxyBaTu KUIbKICTh
MIPOITYCKiB.

11. Onucanwmii y mr. 6—10 mporiec MOBTOPIOBATH JIJISl KOKHOT (paKkiiii.

12. HanpukiHii nepepo0ieHHsT HABaKKH BCe OOPYIIICHE 3€PHO 3CHITATH Pa3oM i MPOCISITH
Kpi3b cuto 1,6 x 20 MM ISl BITOKPEMIICHHS SIAPUII BiJ IPOJILTY.

13. 3BaKUTH OKPEMO SIIPHIIFO 1 TPOIiI.

14. OuncTuTy CTaHOK HOPKUKOM YCepEeIHHI, IIITKOIO — 30BHI, 310paTH MYyUKYy.

15. TlonoBy 3 mpuiiMajgbHHKA TPOCIATH Kpi3b MeTanoTkaHe cuto Ne 08 1 orpumany
MPOXO0JIOM MYUKY 3’€JHATH 3 MYUKOIO 32 11. 14.

16. 3BaxkuTu MyuKy i oJI0BY.

KoHTposb 32 BUKOHAaHHSM aHali3y IOJIArae y BI3yaJlbHOMY OIVISII BCIX IPOAYKTIB
nepepoOIeHHs: Y TIOJIOBI He Ma€e OyTH LIIMX 3€peH 1 sep TPeUKH, Y Kpylax — 4aCTOK MOJIOBH.

HAumine kpyn’anui. 'Y maGopatopii BUPOOJSIOTH TEPJIOBI ITSITUMIpHI KPYIH, IO,
BignoBimHo 10 ['OCT 5784-60 «Kpyma samenHas. TexHHUYECKHE YCIOBHUS», SIBJISE COOOIO
TIOBHICTIO 3BIJIbHEHE BiJl KBITKOBHX ILTIBOK 1 I0Ope BiANUTI(OBaHE AIPO.

[lepnoBi Kpynmu TrapHOTO TOBApHOTO BHIJISAY, 3 JIOOpPUM pO3BApIOBAHHAM MOXKHA
OTPUMATH TIJIbKH 3a NepepoOieHHs] OOPOLUTHUCTOrO a00 HAMIBCKIONOAIOHOTO SSYMEHIO, 10CTaTHHO
KPYIIHOTO, 100pe BHUPIBHSAHOIO 3a PO3MIPOM, 3 JKOBTUMH OOOJIOHKaMH pPI3HOIO BIATIHKY 1
CHPUATIUBOIO AJIs 1tepepoliieHHs (opMoro. 3epHa SUMEHIO 3 CUHbO-3€JICHUMHU YM KOPUYHEBUMHU
000JIOHKaMU JJIs1 BUPOOHUIITBA KPYIl BUKOPUCTOBYBATU HE CIIiJ], TOMY 110 A00py Outy Kpymy 3
HbOI'O MOJKHa OTpUMATH TUIBKM 3a IOCHJIEHOro LUIiQyBaHHSA, IO IOB’s3aHE 3 BEJIUKUMHU
BTpaTaMH CUPOBUHH Ta EHEProBUTpaTaMu. 3a0apBiIeHHS HACIHHUX 000JIOHOK MOKHA BCTAHOBHUTHU
TIIBKH 32 JIYILIEHUM 3€PHOM (IIEHCAKOM).

IMepepo6.iennsi. OcoOnuBicTIO OyIOBH 3epHA STYUMEHIO € 3pOCTAaHHS KBITKOBUX ILTIBOK 3
TUTOIOBUMHU OOOJIOHKaMH 10 BCiii Horo moBepxHi. LL{inpHO 3’€1HaHI 3 €HIOCTIEPMOM OOOJIOHKH
SYMEHIO, Ha BiIMIHY BiJl 000JIOHOK 1HIIMX KpyI SHUX (pUCY, MPOca, TPEUYKH, BiBca), MOTPEOYIOTh
3HAYHUX 3YCWIb Ul IXHBOIO BUAAJEHHA. Bucoka MIIHICTH sipa Ta HAsABHICTH TIJIIMOOKOI
60po3eHKHN MOTPeOyIOTh 0COOIMBOI CXEeMH NepepoOIeHHS 3epHa Ha KPYTIH.

Jlymenns 1 nutidyBaHHs IOCATalOTh MOCJIIJOBHUM CTHpPaHHAM Yy J1aOOpaTOpHIA MalluHI
(ronmenzaepi) nepudepiitHuX MIapiB — KBITKOBHUX, IUIOJOBUX 1 HAaCiHHMX OOOJIOHOK, YaCTKOBO —
aJIEMPOHOBOTO APy W BEpXHIX mapiB eHxocnepmy. Lle mocsraerses aieto Ha 3epHO aOpa3UBHOTO
OapabaHa Ta MeTaNiYHOT 00€YaKH, a TAKOK B3AEMHUM TEPTSIM 3€PEH.

3a nwrigyBaHHS TOCTpi TIpaHi KPYNUHOK 3a0KPYIJIIOIOThCSA, Kpyna Ha0yBae CBITIOTO
PIBHOMIPHOTO 3a0apBIICHHS.

Kpyma NeNe 1 1 2 mae BunoBxeny gopmy, NeNe 3, 4 1 5 — kynsacry. B nepnoBux kpymnax
NeNe 1 1 2 HemonepTUMHU BBaXKarOThCS A1pa, 110 MAKOTh 1032 OOPO3EHKOI 3aJMILKH KBITKOBOL
IUTIBKM OULTBIN, HDX Ha 4yBepTi moBepxHi 3epHa. Kpim kpym, 3a mabopaTopHOro mnepepoOiaeHHs
ssamMeHi0 oTpuMytoTh 50-60 % Myderi, Mo BiIOKPEMITIOETHCS Y BUTIISAII TIPOXOAY Kpi3b APOTSIHE
cuto Ne 059. Ymict gacTok sapa y My4uili Mae He riepeBuuryBatu 5 .

[Tepen mepepoOneHHsIM MpoOH Bif HEl BIIOKPEMIIIOIOTH JApiOHE 3epHO — MPOXiA CHUTa 3
oTBOopamu 2,2 x 20 MM, 110 HE /i€ Ha epepoOICHHS.

BignoBigHo [0 mpaBua BENEHHS TEXHOJOTIYHOTO TPOIECYy Ha KpPYMo3aBOJi SUYMiHb
nepepoOIsI0Th Ha MEPIIOB1 KPYIH MOKPAIIEHOT SIKOCTI, BUX1]T IKOT cKianae 01au3bko 40 %.

[lix yac nutiyBaHHs CiIil MaTW Ha yBasi, IO CXiJ] 13 BEPXHHOIO COPTYBAJIBHOTO CHUTA 3
JlaMeTpOM OTBOPIB 3,5 MM siBJIsi€ COOOIO 111€ HE KPYIH, a TaK 3BaHUM MEHCAK.

TexHoJioriuna cxema

1. 3BaxuTu 1Bi mpodu 3epHa Macoro mo 100 T.

2. 3acumatd HAaBa)XKy Ha BEpPXHE CHUTO po3sciiiHuka @orens, 3aKpUTH KPHUILIKOIO,
3aKpinmuTH O19HI IMTAHTH, YBIMKHYTH PO3CIHHUK Ha 5 XB.
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3. 3BaXWTH CXiJl i3 KOXKHOTO 3 TPHOX CHT 1 3ammcaTtd Macy B rpamax. O0’eqHaTH CXOaH
JUIs TiepepoOieHHs. SIKIIo mpoxiJ HIKHBOrO cuta ckiagae moHaa 20 %, mpoOy BBakaroTh
bypaxHOIO 1 Ha KPyIH HE IEPEPOOIISIOTh.

4. YcTaHOBUTH Ha TOAMHHUKOBOMY MexaHi3Mi rojiennepa «CaTakuw» yac, HEOOXiTHUI
Jutst 00poOJIeHHS 3epHa, HEe MEHIIEe 6 XB.

5. VYBIMKHYTH «ITyCK».

6. 3acumaty HaBaXkKKy 3epHa y NMpUAMaIbHUN OYHKEp, BIIKPUTH 3aCTiHKY W BHITYCTHTH
3€pHO CAMOITUBOM y poO0Uy 30HY.

7. Ilicnms aBTOMaTW4HOi 3YNMHKHM ABHWTYHA TOJIeHIAEpa (3yHMHKAa BKa3ye Ha Te, IO
BCTAHOBIJICHUH JUIsl OOpOOJICHHS dYac B)KE€ MHHYB) BHOpaTH MydKy 3 JBOX OIYHHMX BIJCIKIB
30ipHUKA TOTOBHX TPOIYKTIB.

8. Biakputu BunyckHuii ir0o4ok Ha 5—10 c, 3HOBY YBIMKHYTH ABUTYH (BpyuHy). Ilpu
IOMY B Cepe/IHiil BiICIK 30ipHUKA TOTOBHUX MPOAYKTIB 13 poO0YO0T 30HU BUCUTIAIOTHCS KPYITH.

9. Bupamutu 3a pomomororo cuta Ne 056 3 Kpymu 3ajMIIKH MyYKH Ta 3’€IHATH il 3
OCHOBHOIO MacOI0 MyUKH, BUOpaHoi 3a 1I1. 7.

10. 3BaxkxuTu OKpeMo KpyIu 1 MydKy, 3alIUcaTH IXHIO Macy B poOouHii OJ1aHK.

Kontposas mnuripyBanusi. 3akiHUeHHS MepepoOJieHHs BU3HAYAIOTh 32 BMICTOM
HEeONepTUX sjep, 3a0apBIEHHSIM MYYKH 1 BMICTOM II€HCAaKy Ha BepXHboMYy cHTi (3,5 MM).
Kinekicte HemoaepTux simep y kpymax NeNe 1 i 2 mae ne nepeBumiyBatu 0,7 %; meHcaky Ha
BEPXHbOMY CUTI NMOBHHHO OyTu He Oinmbine 5 %; 3a0apBieHHS OCTAaHHBbOI MYYKH Ma€ OyTH
ONMU3BKUM 3a 320apBIICHHSIM J0 €HAOCIEepPMY, TOOTO OyTH Maibke OinnM. SIKIO 32 BCTAHOBJICHUI
yac Kpynu He OyqyTh JOCTaTHHO BIMUUII(OBAHI, HAaBaXKy 3HOBY 3acUIaTH B TOJEHIEp 1
nuTipyBaTH JOJATKOBO, 30UIBLIYIOYM Yac oOpoOieHHs 1uis 60poInHUCTUX copTiB Ha 30 c, s
CKJIONOoai0HMX — Ha 1 XB.

Kpim 3araiabHOro BUXOLy Kpyl BH3HAYAIOTh BHUXiJ KOXKHOro Homepa. Jlis 1boro Kpymu
IPOCIIOIOTH Kpi3b HaOIp cut (Tabsm. 21).

Tabmums 21
Po3mip oTBOpiB CUT /1 BU3HAYECHHS BUXOAY KPYIl Pi3HHX HOMepiB

JliameTp OTBOPIB CHUT, MM
Howmepr kpyn pOXiJ cXif
1 3,5 3,0
2 3,0 2,5
3 2,5 2,0
4 2,0 1,5
5* 1,5 —

* I kpymu Ne 5 ¢XiJi BCTaHOBJIIOIOTH Ha POTSHOMY cuTi Ne 056.

VYV nabopaTopHiii NpakTULl TPAIUIAIOTbCS BUXOMAHM, SIKI MEPEBUILYIOTh a00 HE JOCATAIOThH
HopMmaTHuBy (40 %), 10 TIOB’s13aHE 3 COPTOBHMH OCOOJIMBOCTSIMH SYMEHIO UM 3 YMOBaMH HOTO
BHPOITYBaHHS.

Ogec. Y naGopaTtopHuX yMmMoOBax i3 3epHa BiBca BHpoOstoTh mnuripoBani kpymu (6e3
npomapioBanss). Lli kpymu, BiamosimHo no I'OCT 3034-75 «Kpyma oBcsiHas. TexHuueckue
YCIIOBUS», MAIOTh CKIIAJATHCS 3 IUTNX, 000B’I13K0BO NITi(hoBaHUX siaep BiBca. YacTka OUTHX saep
He Mmae nepeBulryBaTd 1 %. 3abapBieHHs Kpyn 3al€KuTh BiJ 3a0apBiCHHs 30BHILIHIX IIapiB
eHjocnepMy 1 Mae OyTH CBITJIMX BIATIHKIB, MOBEPXHS — 3JIerKa BKPUTA My4Yeulro. Y Mpolect
nutipyBaHHS 3BUTBHEHOTO BiJl KBITKOBUX OOOJOHOK Si/pa, y BiBCa 3 MOBEPXHI 3€pHA, KPIM YaCTHH,
SIKi BUJIITISIIOTH B 1HIIMX KPYI STHUX BUJIIB, BUAAJSIOTH I1I€ BOJIOCKH, SIKi 3HM)KYIOTh 3aCBOIOBAHICTh
KpYTIH.

Ilepepodaenns. Y BiBca sapo enacTW4He, 3/[aTHE BUTPUMYBATH OibII MeEXaHiIdHI
HaBaHTAKCHHS, HDK 3€PHO 1HIMUX KPYIT STHUX BUIIB. KBITKOBI TUTIBKH IIUTPHO OXOIUTIOIOTH SIZIPO,
X04 1 HE 3pocTaloThes 3 HUM. CreriaibHOTO J1abopaTOPHOTO MPHIIAY JUTS JIYIIICHHS BiBca HEMAE.
Lle#t mporiec MOCIITOBHO 3IIHCHIOIOTH Ha JIEKUIBKOX MamuHaX. Y cIeniadbHO MOIU(IKOBaHIN
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00iiIIi 3epHO BiBCa MiAMAIOTH yaapaM i TepTio 00 Oudi i abpa3uBHY MOBEPXHIO, MO CHPUIHHIOE
H10M 31IKpiOaHHS KBITKOBOI IUTIBKH.

Jlia nymieHHs: HaBaXKKy BiBca COPTYIOTH 32 KPYIHICTIO Ha YOTHUPU (Ppakilii, Ipu LbOMY
MPOXiJ HWKHBOTO CUTA B MEpepoOIeHHS HE e, 11e — KOPMOBI BiAXOU. SIKIIIO MPOXiJ HUKHBOTO
cuta ctaHoBUTH 20 % 1 O61nbLIe, TPOOY BBaXKAIOTh (Yypa)KHOIO 1 HA KPYIU HE MEePepOOISIOTh.

Edexr nymeHHs Ha 0OIMIli HEBUCOKHWI: 3aJle’KHO Bij OyIOBM 3epHa KOXHY (Dpakiito
JTymaTh Ha OOIMIN KUTbKa pa3iB, MO TOTO X 2—3 pasu — 0e3 MPOMIKHOTO BiaOupaHHs sapa. s
BIJTOKPEMJICHHS OOpYyIIEHUX 1 HEOOPYIICHHX 3€pPEeH HaBaXKy COPTYIOTh Ha J1abopaTOpHOMY
Tpiepi. HeoOpyreHe 3epHO MOBTOPHO MPOITYCKAIOTh KPi3b 001Ky, (DIKCYIOUH 3araibHy KUTbKICTh
MPOMYyCcKiB. BimokpeMyieHi JIyCKH BUAAISIOTH 33 IOTIOMOTOI0 3’€IHAaHOI 3 00IHKOIO acIiparmiifHol
MammaA. OOpyiieHe 3epHO 3 yCiX (pakimii 3’€qHy0Th pa3oM 1 NUTiQYIOTh Ha CHemiaabHIN
naboparopHiid MamuHi. Jlycku, mio moTpanwid y KpynH, BiIOKPEMIIIOIOTh Ha JaOOpPaTOpHOMY
cemnaparopi.

TexHosoriyna cxema

1. Bssatu HaBaxky macoro 500 T.

2. 3acumatd HaBaXKy HA BEpPXHE CHUTO pO3CiMHMKAa JUId COpPTYyBaHHSA BiBca
«AKTA K-294» («IleTkyc»), YBIMKHYTH PO3CIHHUK B E€JICKTPOMEpPEXKY 1 COPTYBAaTH 3€pHO Ha
dpakiii 10TH, JOKK KOXHa (pakilisi He 3il/e 10 MOBEPXHI y MPU3HAYCHUH JIJIS ITbOTO KOPOO.

3. Koxny cxigHy ¢pakiiito 3BaXUTH OKpemo. [Ipoxia HWKHBOTO CHTa BiJHOCSATH IO
BiIXOIIB.

4. YBIMKHYTH B €JCKTPOMEPEKy OOiifHy MalluHy, 3acCHIaTh B OYHKEp OJHY YU JBi
0o0’eHaHI micas copTyBaHHA (pakuii. OJHOYAaCHO YBIMKHYTH acHipaTop Ul B1JOKPEMIIEHHS
JYCOK.

5. IloBroputu nymieHHs 6e3 MPOMIKHOTO BIAOMpaHHS s1pa ABIUI-TpUUl (3aJIEKHO BiJ
MIITHOCTI €HAOCTIEPMY).

6. YBiMKHYyTH B enekTpomepexy cenapatop «AJIA K-293» («Ilerkyc») 1 Halaroautu
10Jjauy MOBITPsI TAKAM YMHOM, 1100 3a0€3MeUNTH IMOBHE BiJBIIOBAHHS JTYCOK.

7. 3acumatu 3MimaHuid TPOAYKT y OyHKep cemapaTopa, BiAperyJIroBaTH IIBUIKICTH
noJiavi CyMiII HampasJsSOYMM JIOTKOM Yy poOody kamepy. [licis BigBitOBaHHS BCiX ILIIBOK, IO
SUTMIIAINCS TICHS JIYIIEHHS, 310paTH OKpeMO IUTIBKM W CyMilll OOpYyIIEHHUX Ta HEOOpYyIIEHUX
3epeH.

8. VBimknHyTH Tpiep «POTA K-292» («IleTkyc») B eIeKTpoMepeKy Ta 3aCHIAaTH CyMIII
oOpyIlIeHnx 1 HeoOpylIeHHnX 3epeH y mnpuiiManbHuil OyHkep. Iliciast po3auieHHS 4ucTe SAPO
3aJUIIATH B HAKONIMYYBaJbHIN €MHOCTI, HEOOPYIIEHE — CIPSIMyBaTH Ha TIOBTOPHE JIYIIEHHS 10
MOBHOT'O BIJIOKPEMJICHHSI KBITKOBHX ILTIBOK. Kinbka HEOOpyIIEHUX 3€peH, II0 3aJUILMINChH BiJ
KpynHimoi ¢pakuii (macoro 10 1), MOXXKHA HpPUEAHATH U JYHIEHHS A0 ApiOHImOi. 3aiunmiok
JIpiOHUX HEOOPYIICHUX 3€PCH 3BAXKUTHU M BIJIHECTH JIO BIJXOIB.

9. Ortpumane micis BCiX MPOIMYCKIB Kpi3b 001Ky YHCTE SIIPO 3BAXKHTH.

10. YBiMKkHYTH MamuHy s nutidyBanHs BiBcsiHOTO siapa «YJII-1» B enexTpomepexy
TyMOJIEPOM «BMHKaHHS» (CHallaXxye JIAMIIOYKa); BCTAHOBUTH Ha pelie 4acy TPUBAIICTH JTYIICHHS
(120-180 c).

11. Bacumati Bce OTpuUMaHe SAPO Yy NpUHManNbHUN OyHKEp, 3aKpUTH KPHIIKOIO 3
YIIUTBHEHHSIM; YBIMKHYTH HOCIIJIOBHO TyMOJIEpH «ITyCK», «UuK». [licas BMukaHHS TymOiepa
«LMKID CUTHAJIbHA JIAMITOYKa TacHe.

12. Mlicnst 3akiHYeHHS UKy (CUTHAJ CHajiaxye) BUMKHYTH MAIlMHY, IOTIM 3HOBY
yBiMKHYTH Ha 10-15 c.

13. BuBanraxkutu nutioBani kpynu 3 OyHKepa, POIMYCTHTH KPi3b acHipaTop i 3BaXKUTH.

14. 3a pizuunero macu B 1. 9 1 1. 13 o0uMCIUTH BUXi[ MYUYKH, SKUH TTOBUHEH CKJIaaTH
6sm3bko 10 % Big BUXOAY KpyIl.

15. Biacistu 1po06ieHi Kpynu Kpi3b CUTO 3 OTBOpAMHU JlilaMeTpoM 1 MM, 3BaXKHTH.

16. Ilicns mepepoOyieHHsT KOXHOT MpoOu 3i10paT BCIO TOJNOBY (3 acmipaTopa oOilku ¥
cemaparopa) i 3BaKHTH.

17. Mlicns 3akiHUeHHS aHaNi3iB (HAMPHUKIHIN pPOOOYOro IHS) OYMUCTHUTH NLTi(HyBaIBHY
MAIIMHY BiJI MyYKH — BCEPEIUHI HOPKUKOM, 30BHI — IIITKOIO.
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Buxing kpym oOYHCITIOIOTH 3a BITHOMIEHHSIM 10 B3sTOI HaBakkw 3epHa (500 T): macy
nuTiOBaHUX siIep MHOXKATH HA 2 1 AUIATH Ha 10.

T'opox. 13 HaciHHS TOPOXY B JIabopaTopii OTPUMYIOTh KPYIIH, 110 BiAMOBIAAIOTH BUMOTaM
I'OCT 6201-68 «I'opox nuupoBanHbid. Texuuueckue ycioBus». [licas nepepoOaeHHs HaBaxKa
MICTUTH JIBa BHJIM TOTOBOTO MPOJYKTY: TOPOX IUIMKA JIYIIEHUH IMOJIpOBAHUH 3 Hep03,[[iHeHI/IMI/I
CIM’SIIOJISIMH Ta TOPOX KOJIOTUH JIYIIEHUH MOJIIPOBAHUM, 110 SABJISiE COOO0I0 MiBCepu Cim’sinosien
4y iXHi KpynHi yacTky. IXHill BEXiJ BUpaxoBylOTh OKpeMo. HelyleHoro 3epHa IoBUHHO OYTH HE
oinpmre 3 % um 10 wt. y HaBaxui 100 1. KpiM snymeHoro ropoxy 3a nepepoOieHHs] OTPUMYIOTh
TUTIBKK (HACiHHI OOOJIOHKM) Ta KOPMOBI BiIXOJH: MOAPiOHEHUI TOpOX — MPOXia Kpi3h CHTO 3
OTBOpaMH JiaMeTpoM 3 MM, CXiJ i3 CHUT 3 OTBOpaMH JiaMeTpoM 1,5 MM; CiUKy — 4aCTHHKH, IO
MPOXOATh Kpi3hb CUTO 3 OTBOpaMH 1,5 MM, ane 3aTpUMyIOThCS Ha CHTI 3 oTBopamu 1,0 MM, a
TaKOX — MYUKY, LI0 CKJIaJla€ Mpoxia Kpi3b cuTo 3 oTBopamu 1,0 mm. Ciuka i Mydka MaroTh OyTH
MOBHICTIO BHJIAJICHI 3 IIJIOTO 1 PO3KOJIOTOT0 TOPOXY, MOAPIOHEHOTO JIOMYCKAETHCS IIOHAWO1IbIIE
0,1 % y minomy # 1 % y konoromy ropoci.

IlepepoOJiennsi. 3HiMaOTh HaciHHI OOOJOHKM Ha jabopaTopHoMy mpuianai «JILISA-2»
HUIAXOM iX 3iIIKpiOaHHSA 3a TepTs HAciHHA 00 IOCIIOBHO pO3MillleHHI a0pa3uBHI AMCKH,
METaJIeBl 4aCTKU KOXKyXa poOodoi 30HM i 3epeH Mixk coboro. [lpuman mo3Boinsie oTpuMyBaTu y
COPTIB 31 CTa0KMM 3MHUKaHHSAM OOOJIOHKH 3 CIM’SIOJIIMH KPYITHI, HE APOOJICHI YaCTHHH ILTIBKH,
SIK1 TOOpe MiIIar0ThCs CeMapyBaHHIO Ta BUAAIICHHIO.

TexHosoriuyna cxema

1. 3BaxuTu 1Bi mpodu 3epHa Macoro mo 100 T.

2. IlepeBectu TymOuep mnpwiany «JIIIS-2» y monoxeHHs «poOoTa» 1 MOMICTUTH
HaBaXKy B OyHKep.

3. Ha mxami pesne uacy BCTAaHOBUTHM HEOOXIJHY TpHUBAJICTb OOpPOOJIEHHS, SKY
BH3HAYAIOTh JOCIIIHAM IIJISTXOM 33 CTAaHAAPTHUMHU COPTaMU: IJIsl KPYITHO3epHOTO ropoxy 90-115
¢, 1 npibno3epuux coptis 120180 c.

4. HartuckaHHSM Ha B@XUIb YBIMKHYTH [BUTYH NpWIagy, NP LbOMY HaBaXKKa
MEPEMIIIyEThCS B pOOOUYY 30HY.

5. Konmu 3amaHmii 4yac MuHae€, ABUTYH aBTOMAaTHYHO BHMHUKAETHCS, OOPOOJICHHS
3aKIHIYETHCS.

6. 3a ZONOMOro Py4KH MEPEMICTUTH POTOP Y KpaiiHE BEPXHE TOJI0XKEHHS 1 BCTAHOBUTH
TymMOJep y TIOJNOKEHHS «pO3BaHTaKEHHs». I[lim mi€0 BIacHOI Barm HaBa)XKKa IOBHICTIO
BUBAHTAXYEThCA 3 KAMEPHU Y MiJICTABJIEHY EMKICTb.

7. OOpymieHe 3epHO B CyMilll 3 IUIIBKAMM IOMICTUTH B HaOIp CHUT: BEpXHE 3
nponoBryBatuMu otBopamu 4,0 x 20 MM, aBa cepenHix — 3 Kpyraumu jgiametpom 3,0 1 1,5 mm,
HIDKHE — JHO. KpymnHi yacTWHM 0OOJIOHOK, 110 HepeOyBaroTh Ha BEPXHBOMY CHUTIi, pO3iM’ATH
NaJBIIMH, 11100 BOHU TPOUIITH KPi3b CUTO.

8. Cxin3cwura 4,0 x 20 MM — K TYIIEHUH MOJIIPOBAHUA TOPOX — 3BAYKUTH.

9. Cxin 3 cura 3,0 — cymin po3KOJIOTOTO JYHIEHOTO MOJIiPOBAHOTO TOPOXY i 00OJIOHOK —
nponycTuTH Kpisb cenaparop «AJIA K-293» nis BijokpeMieHHs TyCOK. Y BIMKHYTH cernapaTop B
€JIEKTPOMEPEeXKY, 3aCUMaTH HaBaXKy Yy MpUHMalbHUN JIOTOK, BIAPEryJIlOBaTH TATY Ha
BIZICMOKTYBaHHSI OOOJIOHOK; IICJIA MPOXOJKEHHS BCi€l HABaXKH Kpi3b acCHipaliifHy KOJOHKY
BUMKHYTH TIPHJIAJI, BUCUIIATH 31 301pHUKIB 1 3BaKUTH OKPEMO OOOJIOHKH 1 KPYTIH.

10. IMicns 3akiHUEHHS aHATI3iB 32 BECh JICHb BUOpATH MYYKy Ta CIUKy 3 MillIKa-30ipHUKA,
3aKpIIUIEHOTO Ha acmipaTtopHiil ycraHoBii «JIIS-2». 3BakuTH Bechb MPOIYKT, OTPUMAHUU 3a
poOounii NeHb, 1 PO3MUIMTH HAa KUIBKICTh IPOAHATI30BAHUX HABAKOK — I BU3HAYCHHS
CEepeIHbOr0 IMOKa3HWKAa BUXOAY OopomHa Ta ciukd. Skmo BiH nepeBuurye 10 %, ciuin
BIJIPETYJIIOBATH NPUiIa] Y1 3MEHIIUTH €KCIO3ULIII0 0OpOOICHHS.

KonTpoas aymenHs. CTymiHb JyIIEHHS KOHTPOJIIOIOTh 33 HAsBHICTIO HEOOPYIIEHOTO
3epHa, KUTbKOCTI MYYKHU Ta CIYKH, CTaHy MMOBEPXHI CIM’S710JIeil — BOHAa Mae OyTH 3JIerka HIOpCTKa,
MaToBa, aje BIAMOBIAaTH KONbOpY ciMm’saoneit. Skmo oOpobieHni ropox HE BiAMOBIAAE JAHUM
BAMOTaM, TIOTPIOHO TPOJIOBKHUTH 0OpOOJICHHS. 3a BHUSIBICHHS PO30DKHOCTEH, 1110 TIEPEBHUIIYIOThH
1 %, cmin B3aTH U1 IepepoOIeHHs e oaHy HaBaxky 100 1.
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1.2.4 Ouinka TOBapHOI SIKOCTi KpPymiB

VYci nmpobu kpymiB, OTpUMaHi 3 MEBHOTO 3aKJIaAy €KCIEPTHU3H, aHANI3ylI0Th B OJUH JICHb,
00 YHUKHYTH 3MiHU 3a0apBieHHs. [licns BupoOaeHHs KpyHiB MpoOu A MOJANbIIOT0 aHATi3y
30epiraroTh y IpOX0JI0IHOMY, 3aXUIIEHOMY BiJI CBITJIa MiCIIi.

3abapBieHHs KpyMiB BH3HAYAIOTh 3a JEHHOTO pO3CisiHOro cBiTia. IlounHatu anamis
MOTPiOHO 00OB’SI3KOBO 3 COPTY, 3a0apBICHHS KPYIiB i KOHCUCTEHIIIS SIKOTO BXKE BiJJOMI.

Ananiz kpynu pucy. 13 npobu nurigoBaHoro pucy OepyTh HaBaXKy 5 T 3 TOYHICTIO JO
0,01 r i po306uparoTh Ha 11iJIe 1 IpodsieHe sAapo. o mpoOiIeHnX BiAHOCATH PO3KOJIOTI SApa pUCY
po3MipoM MeHIe Hixk 2/3 HOpMaibHOTO. BCi 1HII KPynmu BITHOCATH IO IUTHX SAep. 3BAKYIOThH
IpoOieHnit puc i 0OUUCITIOIOTH Horo BMIcCT y BiacoTkax. Bigassum Big 100 % otpumany uudpy,
3HAXOMATh YMICT y KpyTax IiIoro sSapa.

Amnaniz kpynu npoca (nuiona). SIKicTb NMIOHA OLIHIOIOTH 32 HABaXKKOIO 50 T, BUALIECHOT 3
npoOu, OTPUMAHOI MICIIsi BU3HAUEHHS BIZICOTKY HOTr0 BUXOY.

OCHOBHHMM MOKa3HUKOM € 3a0apBJCHHs MIIOHA, SIKE BH3HAYaIOTh Bi3yasbHO. {15 11bOTO
YaCTUHY HABAXKKH PO3CUMAIOTh TOHKHM CYIUJIbHUM IIApOM HAa YOPHOMY apKylll mamepy 4u
TeMHii po30ipHii jgomimi. 3a0apBieHHs MIIOHA IO3HAYaIOTh OJHUM 1 3 HACTYMHUX KOJBOPIB:
SICKPaBO-)KOBTHH, JKOBTHH, KOBTHUH 13 CIpUM BIATIHKOM, CBITJIO-)KOBTHH 13 CIpUM BIiJITIHKOM,
KPEMOBH, CBITJIIO-KPEeMOBHUH (00HIBa TAKOX MOKYTh MaTH CipHid BiITIHOK), CIpHIA.

OpHouacHO 13 3a0apBiIiEHHSM KpYIiB BU3HAYAlOTh KOHCUCTEHIIO TIIIIOHA, SKY
XapaKTepPU3yIOTh 3a 30BHINIHIM BUIJISAIOM SIK CKJIOMOJIOHY, HAIMIBCKIONOAIOHY YM OOpOIIHHUCTY,
3aJIeXKHO BiJ] TOTO, sIKa 3 Ha3BaHUX (Ppakiliii mepeBaxae.

Jlns BU3HAUEHHsS BMICTY IOIIKOMKEHOIO siipa y Kpymax po30uparoTh HaBaxky 10 T i
BIJOKPEMJIIOIOTh yCI TOIIKO/KEHI siapa. o MOMKOMKEHUWX BIHOCATH sApa 31 3MIHEHUM
3a0apBIICHHSM €HIOCTIEPMY, 3BaKYIOTh 1X 1 OOYHCIIOIOTh BMICT y BiJICOTKAX.

KoHTpoib MOWIKOMKEHOro sapa Yy Kpynax 3I1MCHIOIOTH Tak camMo, SIK 1 3epHa Mif
TUTIBKaMHU.

Ananiz kpynie aumento. 3a npo06oro Macoro ~30 I YCTAaHOBIIOIOTH 3a0apBIICHHS MEPIOBUX
KPYIIiB 1 MOBHOTY NLTihyBaHHS (HAassBHOCTI O0opo3eHkn). Kpynu MoXyTh Matu KpeMoBe (CBITIIO-
KpeMoBe) 3a0apBIIEHHS 3 >XOBTYBAaTHUM, 1HOMAI 3€JIEHYBaTHM, CIpYBaTUM YW KOPUYHIOBATUM
BiIATIHKOM.

BigMiuaroTh MOMITHY Bi3yaJbHO HASIBHICTH 3QJIMIIKIB O0OJOHOK Y TJIMOOKHX OOpO3EHKaX,
HEJI0IePTOro 3epHa Ta IHIIUX JE(PEKTIiB MEePIOBUX KPYIIIB.

Busnauenna kpynnocmi aopa cpeuku. SIK mpaBuio, KpynHe, n00pe BUpPIBHSHE 3a
PO3MIpOM 3epHO TpeuKH 3a0e3nedye KpymHe piBHOMIpHE apo. KpyrHe sapo Kpaie ou4niiaeThes
BiJl HaCIHHA Oyp’siHIB 1 HEe OOPYIIEHHX 3€pEeH I'PEYKH, a TAaKOK MAa€ BHIYy Xap4yOBY LIHHICTH 3a
PaxyHOK BIJIHOCHO BEJIMKHMX PO3MipiB 3apO/IKY 1 BMICTYy 010JIOTIYHO aKTMBHUX PEYOBHH.

[lin xpymHicTIO sapa pO3yMiIOTh YMICT Y BIJCOTKax JO BUXIJIHOT HaBaXKW (pakIiii,
OTPUMaHOI CXOJ/IOM 13 CUTA 3 KPYTJIUMH OTBOPaMHU JliaMeTpoM 3,8 MM.

Xing anamizy

1. 3 rounictio 10 0,01 r 3BaKKUTH HA TEXHIYHUX Barax HaBaXxKy kpyn macoto 100 r.

2. TlomicTuTn HaBaxkKy Ha cuto posciiiHuka «KPJI-1» 3 nmiamerpom oTBOpiB 3,8 MM, mij
HUM PO3MICTUTH JTHHUIIE PO3CIHHHMKA. YKOMIUICKTYBATH PO3CIHHHUK HIDKYE THUINA OYIb-STKUMU
CUTaMM, 3aKPUTH KPHUIIKOIO 1 3IHCHATHA COPTYBaHHS MPOTATOM 3 XB.

3. 3cunatu cXigHy (QPakIiio B JIOTOK 1 3BaXKUTH, PO3paxyBaTH BiJICOTOK 3 TOYHICTIO J0
0,1.

1.2.5 KysinapHa ouinka kpymiB i 3epHa 6000BHX BH/1iB

Kyninapui sikocTi KpymiB 1 3epHa O0OOBUX BHIIB OLIHIOIOTH MICHS BapiHHS
OpPraHOJIENITUYHO 32 CMaKoOM, 3a0apBJEHHSM 1 CTPYKTyporo. KpiM TOro, BpaxoByrOTh TPUBAJIICTh
BapiHHs y 3epHa 6000BHX BU/IB 1 KOE(DILIEHT pO3BaprOBaHHS (30UIBIICHHS OYAaTKOBOTO 00’ €My
YU MacH).

Kpynu 1 3epHO BapsATh y creuiagbHOMY MpHIaAl — eneKTpoBoAsHIM Oani (Tumy «I1OP-1»
g «[1IKO-1»). Crioci6 BapiHHS J03BOJISIE OTPUMYBATH PO3CHUITIACTY, KPYyTOI KOHCUCTEHIII] Kamry,
o 3a0e3neuye MOpiBHSIBHY OIIHKY COPTiB. BapiHHS Ha mMapy a€ MOYKIIHMBICTD TOCIITUTH TIPOOH
B TIOPIBHSJIBHUX YMOBaX, BUKJIIOUAE IPUTOPAHHS YU PO3PIHKEHHS.
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Xing ananizy

1. HaBaxku kpyniB uu 3epHa 0000BuX Macow 1o 50 I 3BaKUTH Ha TEXHIYHUX Barax 3
TouHicTo 10 0,1 .

2. HaBaxxku (KpiMm rpedaHux, BIBCSHUX KPYIIiB 1 3epHa 0000BHUX BUIIB) /IBiUl TPOMHUBAIOTH
XOJIOAHOIO BOJIOXO.

3. Brnutu B muninapu ams BapinHs Bofgy 3 Temmeparyporo 100°C (xopctkicts 10—15 mr-
€KB/JT) 1 3aCHITaTH TYAH K HABAXKKH KPYIIiB.

4. Jlonaty Ha KOXKHY HaBaXKy 10 1 T coJi (3epHO 6000BUX BHIIIB BapsATh O0€3 coi).

5. Huniaapy 3aKpUTH KPUIIKAMHE 1 BCTAHOBUTH B OTBOPH MPIJIAY, B SKOMY Ma€ 3aKUITITH
BOJIA.

Jlesiky ocoOnMuBICTh Mae roTyBaHHS pucy. HaBaxkky pucy 50 T moMimarTh y OWIHIP 3
90 ¢M® KUIUIAUOi Boau. 3a 10 XB. 10 3aKiHUEHHs BapiHHSA MOJMBarOTH me 10 o’ BOJHU, ajie
xononHoi (10-16°C). Lle nonae xaii 61161107 PO3CUITYATOCTI.

3anexxHo BiJg BUAy KpymiB BapinHs TpuBae 40-180 xB. (tabm. 22). ['oTOBHICTH
YCTaHOBJIIOIOTH OPTaHOJIENTHYHO.

Tabmurs 22
Jlo3yBaHHA BO/IHU il OPi€EHTOBHA TPUBAJIICTH BapiHHS Pi3HUX BUAIB KpyniB
HazBu kpymiB KibKiCTh BOIH, CM° TpuBaicTh BapiHHS, XB.
Puc 100 40-50
ITiioHo 100 40-50
Snpuns rpeyaHa 100 40-50
IlepnoBa 150 150-180
BiBcsnka 125 100-120
I'opox 200 110-180
KBacomns 200 120-180
Yuna 200 130-180
Hyr 200 160-180
CoueBuIis 175 45-90

BusHayeHHsi koedilieHTa po3BaproBaHHsi KpymiB (3a 00’emom). [ligrorosneny no
BapiHHS MPOOY 3aHYPIOIOTh Y BUMIPIOBAIBHIH WATiHAP, Y skuii Haauto 100 cm® Boau kiMHATHOT
temneparypu (18—20°C). 3a pizHulero piBHIB BOAM 10 1 Micis 3aCHUIIaHHS KPYIIB BH3HAYAIOTH ii
00’€eM 10 BapiHHS.

I'pedani Ta BiBCSHI KPyNH BHCHUIIAIOTH Yy CYXMH MiIpHHNA HUJIIHID, 3JI€TKa MOCTYKYIOUH 110
HbOMY JIJIsl BUPIBHIOBAHHS TIOBEPXHI KPYITIB 1 BUMIPIOIOTh TXHIl 00’ €M.

O06’em BHM3Ha4alOTh Oe3MOCEpeHbO B LWIIHAPI, B SKOMY Kpyma Bapmiack. s 1poro
HEBEJIMKOI0 METAJIEBOIO JIHINKOI BHMIpPIOIOTh BUCOTY BIJl BEPXHBOTO Kpar MWIIHIApA 0
noBepxHi Kami. Pi3Huns B o00’emax IWIiHApa Ta BEPXHBOI, HE3alOBHEHOI HOro 4YacTHHH,
BiZMOBiAa€ 00’ eMy Karri. BumiproBaHHS MPOBOAATH IOHAWMEHIIIE TPHUYI.

Koedimient posaproBanss (K),) 004HCIIOIOTH 32 HOPMYIIOFO:

ne: Vi — o00’eM Kai, o
V., — 00’€M Kpynu 710 BapiHHs, em®,
J1g 3pydHOCTI BU3HAUEHHS KOE(IIIEHTIB pO3BAPIOBAHHS 3alPONIOHOBAHO TaOIUIIl, B IKUX
NEBHI 3HaUY€HHS KOe(ILI€HTIB BIANOBIAAIOTh BUCOTI HE3aNOBHEHOT YaCTHHU LWJIIHIApA, B AKOMY
Bapuuiacs Karia (tabum. 23, 24, 25).
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Bu3HayeHHs Koe(illieHTa po3BaplOBaHHS NEPJOBHX K

Ta6murs 23

pyIiB, NILIOHA i pucy

06’em KkpyiB, cM®

BiacTans Bij kpato nuiminapa
JI0 TOBEPXHI Kallli, CM

KoedimieHT po3BaproBaHHs

35 2,3 6,0
35 2,4 5,9
35 2,5 5,8
35 2,6 5,7
35 2,7 5,6
35 2,8 55
35 2,9 5,4
35 3,0 53
35 3,1 5,2
35 3,2 51
35 3,3 5,0
35 3,4 48
35 3,5 4,7
35 3,6 4,6
35 3,7 45
35 3,8 45
37 3,0 51
37 3,1 5,0
37 3,2 49
37 3,3 4,8
37 3,4 47
37 3,5 4,6
37 3,6 4.4
Tabnurs 24

Busznauenns koedinieHTa po3BapoBaHHs BiBca

O06’eM kpymiB, cM

3

Bincrans Big kparo nutiHIpa
JI0 TIOBEPXHI Kallli, CM

KoedimienT po3BaproBanHs

45 3,0 4,2

45 3.1 4,1

45 3,2 4.0

45 33 3,9

45 3,4 3,8

45 3,5 3,8

45 3,6 3,7

45 3,7 3,6

45 38 3,5

45 3,9 3,4

45 4,0 3,3

Tabmung 25
BusnauenHns koeginieHTa po3BapoBaHHs BiBca
O06’em Bizncrans BiJl Kparo NWITIHIPA A0 TIOBEPXHIi Kallli, CM

Kpg;;m’ 3,0 3.1 3,2 3,3 34 35 3,6 37 38
1 2 3 4 5 6 7 8 9 10
60 3,1 3,1 3,0 3,0 2,9 2,8 2,8 2,7 2,6
62 3,1 3,0 3,0 2,9 2,8 2,8 2,7 2,6 2,6
63 3,0 2,9 2,9 2,8 2,7 2,7 2,6 2,6 2,5
64 2,9 2,9 2,8 2,8 2,7 2,6 2,6 2,5 2,4
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1 2 3 4 5 6 7 8 9 10
65 2,9 2,8 2,8 2,7 2,7 2,6 2,5 2,5 2,4
66 2,8 2,8 2,7 2,7 2,6 2,5 2,5 2,4 2,4
67 2,8 2,8 2,7 2,6 2,6 2,5 2,5 2,4 2,4
68 2,7 2,7 2,7 2,6 2,5 2,4 2,4 2,3 2,3
69 2,7 2,7 2,6 2,6 2,5 2,4 2,4 2,3 2,2
70 2,7 2,6 2,6 2,5 2,5 2,4 2,4 2,3 2,2
71 2,6 2,6 2,5 2,5 2,4 2,3 2,3 2,2 2,2
72 2,6 2,5 2,5 2,5 2,4 2,3 2,3 2,2 2,2
73 2,6 2,5 2,5 2,4 2,4 2,3 2,3 2,2 2,2
74 2,5 2,5 2,4 2,4 2,3 2,2 2,2 2,1 2,1
75 2,5 2,5 2,4 2,4 2,3 2,2 2,2 2,1 2,1
76 2,5 2,4 2,4 2,3 2,2 2,2 2,2 2,1 2,1
77 2,4 2,4 2,4 2,3 2,2 2,2 2,1 2,0 2,0
78 2,4 2,3 2,3 2,3 2,2 2,2 2,1 2,0 2,0
79 2,4 2,3 2,3 2,2 2,1 2,1 2,1 2,0 2,0
80 2,4 2,3 2,3 2,2 2,1 2,1 2,0 2,0 2,0
KoedimienTn po3BaproBaHHs KPYIIiB IepeOyBalOTh Y TAKUX MEXKaxX:

pHUCOBI 4,3-5,2

IIIIOHO 4,0-5,2

rpevai 3,2-4,0

TIePJIOB1 55-6,6

BIBCSHI 3,34,1

BuznauenHsi koedilnicHTa po3BapoBaHHA 3epHa 0000BUX BHAIB (32 Macolo).
KoediuienT po3BaproBaHHs 0000BHX KPYIIB JOPIBHIOE BIJHOIIEHHIO MAaCU 3€pHA IICIs BapiHHS
JI0 MacH CyXOro 3epHa.

KoediuieHT po3BaproBaHHs 3epHa NepedyBa€e B TAKMX MeEKax:

TOPOXY 2,3-2,6
KBacoJIi 2,1-25
YUHA 2,2-2,7
HYTY 2,0-2,3
COUYEBHIII 2,2-2,8

Kyainapua ouinka kpymiB. Ilicis BumiptoBaHHS 00’e€My Kallli KPYTOBUM pPYyXOM
CTOJIOBOTO HOKa Kallly BiJOKPEMJIIOIOTH BiJ CTIHOK wLuulinapa. IlepeBepratoTh IMIIHIP HAL
TapiJIKOIO 1, TOCTYKYIOUH I10 THY, BUKJIAJAI0Th Ha Hel kairy. JoOpe 1 mpaBMIIbHO 3BapeHa Kalla He
PO3BANIOETHCS 1 30epirae Ha Tapiiaii GopMy IWITIHIPA.

Ox0Io/KeHi 10 KIMHATHOT TeMIepaTypy MpoOH OLIHIOITH 3a 3a0apBJICHHSAM 32 FApHOTO
JIEHHOTO OCBITJIE€HHA. [Ing kamn 3 MuioHa 1 MEeploBUX KPYIiB 3aCTOCOBYIOTH Ti K TIpadaiii
3a0apBIIeHHS, 1110 1 32 aHaJ13y BIMOBIAHOTO BUAY KPYIIB.

Creuianicty, U0 aHalli3y€e KpylnH Ha KyJiHapHI SIKOCTi, HaJE€KHUThb A00Ope YABIATH cOO1
KOJIbOPH Ta BIATIHKH, SIKUMHM XapaKTePH3YETbCA TOM 4M 1HIIWN Bup Kammi. [ mosermeHHs
HiIpaxyHKIB CepeaHiX MOKa3HUKIB (Tabn. 26) 3abapBieHHs Kalli CIij 3amucyBaTH B poOodi
OmaHKH B Oanax.

Tabmuus 26
Ouinka 3a0apBJieHHs Kauli, 02,1

Bug xari 3abapBIieHHS banu
1 2 3
[Mmonsina | SIckpaBo-)OBTE 9
Kosre 7
CBITIIO-’)KOBTE 5
KpemoBe, cBiTII0-KpeMOBe 13 CipuM BIATIHKOM (41 6€3 HHOT0) 3
Cipe, 3MiHEHE y pe3yJIbTaTi NOUIKOIKEHHS SJIep 1
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1 2

Pucosa bine un Gie 3 KpeMOBUM BiATIHKOM

CBITJIO-KpEMOBE

Kpemose

Kpemoge i3 cipuM BiATIHKOM

Cipe, 1m0 xapakTepu3ye NPOAYKT K HETIPUAATHUHN IS TKi

I'peuana CBITII0-KOpHYHEBE

Kopuunese

Kopuunese 3 J1iJI0BUM BiATIHKOM

WOANO|RPWONOlw

Jlinose

3abapBIieHHs, 1110 BIAPI3HAETHCS Bl HOPMAIBHOTO, XapaKTEPHOT'O /IS
rpeyaHoi Karri

BiBcsna CBITIIO-KOpHYHEBE

Kpemoge, kpeMoBe 3 KOpUYHEBHM BiJITIHKOM

KpemoBe 3 KOpU4HEBUM BiJITIHKOM

WO N[O

Kopuunese, cBiTIIO-KOpUYHEBE, Cipe

3abapBieHHs, O BIPI3HAETHCS BiJl HOPMAJIBHOTO, XapaKTEPHOTO IS
BIBCSAHOI Kali

[Tepnosa CaiTio-kpemoBe (i3 )KOBTYBATUM BIATIHKOM 4u 0€3 HHOTO)

Kpemoge, kpeMoBe 3 KOpUYHEBHM BiJITIHKOM

KpemoBe 3 KOpU4HEBUM BiJITIHKOM

WO N[O

Kopuunese, cipe

3abapBieHHs, O BIPI3HAETHCS BiJl HOPMAJIBHOTO, XapaKTEPHOTO JUIs
NepsI0BOI Kalli 1

Cmax Kawii OUWIHIOIOTH 3a JEB’SITHOATOBOIO ITKaJIOK: BUIIMK Oan (9) maroTh mpobi, 1o
Mae J1o0pe BUpaKeHMH CMakK 1 apomar, XapakTepHi JUIsl IaHOTO BUAY HMPOAYKTY, 0€3 CTOPOHHIX
npucMmakiB 1 3amaxiB. IlopiBHIOIOTH i3 mpoOamu Kamr COpTIB, CMakK 1 apomar SKHUX BioMmi
nerycraropaM. HasiBHICTh KHCJIOTO, TIPKYBAaTOTO UM IHIIMX MPUCMAKIB, TAK CaMoO SK 1 BIZICYTHICTh
HACHYECHOTO HATYpalbHOTO CMaKy Ta apoMary Kalli, JaloTh MiJICTaBM 3HM3UTH OIHKY Ha 1-3
Oamu. HaitHmkuum Oasiom (1) oIiHIOIOTE MpoOy, Kpyla SKOTO 3ilCOBaHa €K 30BHINIHIX
YMHHUKIB, YHACIIIOK YOTO Kallla 30BCiM HE PUAATHA [T BXKHBAHHS.

Koncucmenyiio kawi BU3HA4alOTh HA OCHOBI 30BHIIIHLOTO OTJISAY W Jerycraiii. BiBcsany
Kallly OLIHIOIOTH K HaIiBB 3Ky UM B’SI3KY, B yCIX IHIIMX BHJIB BOHA MOKE€ OYTH pO3CHITYaCcTOIO
a00 HaMiBPO3CHUITIACTOIO.

Kyainapua ouninka 3epHa 0o0oBux BuaiB. Bmepmie ormsnatots mpobu yeped 90 xs.
IicJIsA TOYaTKy BapiHHS rOpoxXy, KBacoili, YNHH, HyTy Ta uepe3 30 XB. micis Mo4yaTKy BapiHHS
COYEBHIIl, a MOTIM MOBTOPIOIOTH OIJIsAA uepe3 KokHI 10—15 XB. 110 MOBHOI TOTOBHOCTI, SIKY
BU3HAYAIOTh OPraHOJIENTUYHO, 3J€TKa HATHCKAIOUU JI0XKKOK Ha oOKpemi 3epHa. OCHOBHHUIA
MOKa3HUK TOTOBHOCTI — M SIKiCTh O1JIBIIIOCTI 3€peH.

3BapeHe 3epHO KJIaayTh Ha IIOBKOBE CHUTO JJsi BUJAJIEHHS HAJUIMLIKIB BOJU, MOTIM
BUKJIQJAI0Th Ha TAPUIKY, OXOJIOIKYIOTh 1 3BaXKYIOTh 3 TOUHICTIO 110 0,1 T.

[Ticns 3BaXKyBaHHSI OPraHOJIENITUYHO OLIHIOIOTH 3a0apBJICHHS, CMaK, pO3BapIOBAaHHS.

3abapBiIeHHS 3BapPEHOTO 3€pHA XapaKTEPHU3YIOTh 32 TUMH K MIOKA3HUKAMHU, 10 i CyXOro.

CMmak OLiHIOIOTH 32 J1eB’sTnbanoBoro mkanor. HaiBumny omiaky (9) matots mpobam i3
NPUEMHNM, 3JIETKa COJIONKYBaTHM (IFOpPOX) CMakOM, XapaKTEepPHUM JJISi KOXKHOTO BUAY, HDKHOIO
OOPOIIHUCTOIO UM MACISTHUCTOIO (KBACOJIs1) KOHCUCTEHIII€10, 0€3 CTOPOHHIX MPUCMAKIB 1 3amaxis.
3a HasBHOCTI CTOPOHHIX MPHUCMAKIB 1 3amaxiB c1a0K01 IHTEHCHUBHOCTI (ITPHUCMAaK CHPOTO TypHETICY,
HENPUEMHUIM 3arax TOIIO) OLIHKA 3HIKYETbCA Ha OJUH 0all, 3a CWIbHIIIKX NPUCMAaKIB 1 3aMaxis,
a TaKOX HAasIBHOCTI TBEPJOTO, IOT'AHO PO3BAPEHOr0 3€pHA BOHA MOKe OyTH 3HMKEHa Ha 2—3 Oaiu.

OnHOYacHO 3 OIHKOK CMaky 3a Jerycraiii mpoOu BH3HAYAOTh 11 po36aprogamHsl.
PiBHOMIpHEe po3BapioBaHHS Mae TMpoba, B sKiiM ImoHaiimenme 95 % 3epHa Mae MKy
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KOHCHCTEHIII0, JIETKO PO3KOBYETHCS 1 30€pirae MmuTiCHICTh JO MOMEHTY TOTOBHOCTI. B iHImomy
BUTIAJIKY PO3BApPIOBAHHS BBAYKAETHCSI HEPIBHOMIPHHUM.

1.2.6 Bu3HaYeHHSI eKCTPAKTHBHOCTI 3epHA STYMEHIO

OLiHIOIOTh EKCTPAKTUBHICTH 3€pHA JOCIIIHUX COPTIB SUYMEHIO HACTYITHUM YHHOM.

YV nepuwuii oenv ananmizy ciij IpUroTyBaTH COJIOJOBY BUTSIKKY. s boTO:

1. Pozmostot 600 T CyX0oro coJoay Tak, o0 po3MeNeHH MPOAYKT TOBHICTIO TIPOXO/IHB
Kpi3b CUTO 3 METAJIEBOIO CITKOIO Ne 1.

2. [oppiOHEeHMIA COMO 3aJMTH TUCTHIILOBAHOKO BOJOIO 3 po3paxyHKy 1:4. HactoroBatn
NpOTATOM 2 TOM. 3a MEPIOAMYHOrO MoMminryBaHHs. Ilicis mporo cymim QuUIBTPYIOTH Kpi3b
ManepoBUil CKIIaT9acTuil GuIbTP.

3. BuzHaunTH KOHLIEHTpALI0 COJOJOBOI BUTSKKH, siKa MOBUHHA OyTH Onu3bko 4 %.
[TonepeAHbO BUMIPSTH LIUIBHICTD (DUTBTPATy apEOMETPOM, AJISl IHOTO 3AJIUTH BUTSDKKY B LIMJIIHAP
1 00epeXHO 3aHYypUTH apeoMeTp y piauHy, A0 aHa wwiiHapa. [licos Toro, sk apeomeTp
YCTQHOBUTHCS Ha Oy/Ab-sKIH MOALIII, HOT0 CIIijJ JETKUM MOLITOBXOM 3aHYPHUTH INIHOIIE HA OHY-
JBI TIOJUIKU ¥ 3a4eKaTH, JOKHM BiH TOBEPHETHCS B IMOYATKOBE MOJIOKEeHHs. KiHueBuil Biamik
HAJIe)KUTh 3poOUTH uepe3 2—3 XB., L€ MOTPIOHO AJIsl BUPIBHIOBAHHS TEMIIEPATypU BUTSDKKU
apeoMmeTpa. BiTIKOBYIOTh TIO BEpXHBOMY Kpar MeHicKa. SIKimo BiH mepeOyBae Mik JBOMa
MOJIIJIKAMU IIKAJK, OepyTh BEPXHE 3 HHUX. 3a BIUIIKY MEHICK PiIMHU B IWIIHIAPI Mae OyTH Ha
piBHI ouell. SIKIIO MITbHICTH PITBTPATy BHSIBHUTHCS BHUIIOKO 32 4,5 %, moTpiOHO po30aBUTH HOTO
JUCTUIBOBAHOIO BOJIOIO JI0 HAJICKHOI KOHIIEHTpAlil 1 BU3HAYMTH KOHIIEHTPAIUIO COJIOIOBOI
BUTSKKU apEOMETPOM.

4. JIns anamizy Binmiopatu 6 mociinHux mpod mo 120 1 1 po3MONIOTH Ha J1abopaTOpHOMY
MIIHI TOHKOTO IOMeNy 3 KOHiYHUMH poboummu opranamu (dipmu «Miag Braunsehweigy,
HimeuunHa) 3 TuM, 06 mpoxiJ Kpi3b CUTO 3 MeTaneBoro citkoro Ne 056 ckiianaB He MeHiue 85 %.

5. BusHauntu BoJIOTICTh MPOO SUYMEHIO 33 JONOMOTOI0 HAIiBaBTOMATHYHOI CYLIMJIBHOI
madu (pipmu «Brabender») 3a remneparypu 105°C i TpuBaiicTio cynriHHs 3 roJ.

6. Po3MeneHuii SUMiHb PETEIBHO MIEPEeMIlIaTH 1 3BaKUTH Ha TEXHIYHUX Barax BiJ KOXHOL
npobu nBi HaBaxku 1o 50 r 3 ToynicTio 10 0,01 r y momepenHbo 3BaXKEHUX CYXHX CTaKaHax BiJ
3aTOPHOTO TPUIIATY.

7. Homatu B koxkHuil ctakad mo 0,1 v tumouny (ms momepepkeHHsT OpOMIHHS) 1 3aJIUTH
200 M comonoBOi BUTSDKKM. BwmicT crakaHa o0epekHO, YHHKAal4d pPO30pU3KyBaHHS,
nepeMilaTH, HOCTYHOBO J101at0uu 50 MJT TUCTUIBOBAHOT BOJIH.

8. Cymim HacToroBatu 3a Temnepatypu 14-16°C 6imsbko 15 rox.

Hacmynnozo ous ananisy:

1. VBIMKHYTH aBTOMaTHYHHM 3aTOPHMH NMPWIAJ, YCTAaHOBJICHUH HA PEXXUM BU3HAUCHHS
€KCTPAKTUBHOCTI SYMEHIO.

2. CtakaH¥ i3 CyMININIIO TOMICTHTH Ha BOJSHY OaHIO 3aTOPHOTO MPWIATY, HArpiTy J0
60°C. oBectu Temmeparypy B crakaHax no 70°C, yBIMKHYTH MilIaJK{ 3aTOPHOTO TPHIIALY.
ABTOMAT MiATPUMYE L0 TEMIIEPATYPY NPOTATOM OHI€T TOAMHU.

3. Uepe3s roauMHy BHUMKHYTH MIIIQNKHK, TICIAS [BOTO MOYHETHCS aBTOMAaTHUYHE
OXOJIO/DKEHHS BMICTY cTakaHiB 10 Temrepatypu 20°C mpoTOYHOO BOIOH0.

4. BUiiHATH CTaKaHH 3 3aTOPHOTO MPUIAAY 1 3SMUTH MIIIAIKHA AUCTHILOBAHOIO BOJIOIO.

5. CrakaHu HacCyXxo BHUTEPTH 30BHi, [IOCTABUTH HA BAard i TOJUBATH JUCTUIHOBAHY BOIY 3
TaKUM pO3paxyHKOM, III00 Macy BMIiCTy ctakaHa joBectd 10 500 r.

6. Bmict crakana mpodineTpyBatH 4epe3 ckiamdactuil ¢inetp. Ilepmry mopmiro, sika
MicTuTh 0113bK0 100 M1, mOBEpHYTH Ha QUIBTP.

7. B orpumaHomy QinbTpaTi apeoMeTpOM BH3HAYUTH MAaCOBY YAaCTKy EKCTPakKTy Ta
pO3paxyBaTu €KCTPAKTUBHICTh AYMEHIO (£1) 32 popmynoro:

5 - {899 64 + W — 400k + 36)
' 100}

ne: | — BicoTok ekcTpakTy B (iIbTpaTi 32 Macoo;
K — BiZICOTOK €KCTPAKTy B COJIOJIOBIM BUTSIKII 32 00’ €MOM;
W — BMicCT BoJIOTH B TuMeHi, %.
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[TepepaxoByIOTh €KCTPAKTUBHICTH Ha a0COIIIOTHO CyXy pedoBUHY (E>) 3a hopMyIoro:

E, x100

2: AN s

100 -W

BigxunenHs 3a JBOX TapajieJbHUX BH3HaueHb Mae Oyth He Oinmbmie = 0,75 % Big
OTPUMaHHUX 3HAYCHb EKCTPAKTUBHOCTI.

%

1.2.7 BusHa4yeHHs eHeprii MPOPOCTaHHS i 3IaTHOCTI 10 MPOPOCTAHHS
3epHa NUBOBAPHOI0 STYMEHIO

1. BiniOpatu nBi mpo6u mo 500 3epeH 1 MoKIacTH KOXKHY 3 HUX B YCTAHOBJICHY Y TpUMadi
CKIITHY BOpPOHKY miameTpoMm 10 cm. Ha kiHenb BOPOHKHM HAJITH KOPOTKY TYMOBY TpPYyOKy i3
3atuckaueM. Jlns BUKIIIOUEHHS NMPOCKAKYBaHHS 3€peH MOKIACTH Yy CIYCKOBHI OTBIp BOPOHKHU
[IMAaTOYOK CKJISIHOI MajJMYKu a0o CKIAHY KyJbKy. BOpOHKY 3 3€pHOM 3alOBHHUTH BOJOTIHHOIO
BO/1010 KiMHaTHOT Temmnepatypu (18—20°C) Tak, o6 ii piBeHb OyB Ha 2 CM BHILE TOBEPXHI 3€pHA.
[Ticist HanmOBHEHHSI BOPOHKM BOJIOIO 3€pHA, 110 CIUIMBIIH, 3aHYPIOIOTh, PETEIbHO MEPEMILIYIOUU
HaJINYKOIO.

2. Yepes 4 rof. BIIKPUBAIOTH 1 CIIyCKalOTh BOAY. 3€pHO 3aJIMIIAIOTh Yy il Ha 16—18 rox.
3a KIMHATHOI TeMIepaTypH, TYMOBY TpPYOKy 3BUIBHSIOTH BiJ 3aTHcCKada. [Ipu mpomy Jilika mae
OyTH 3aKpUTa CKIISTHOIO KPHUIIKOIO (damkoro IleTpi), Ha BHYTPIIIHIO MOBEPXHIO AKOI MiAKIAIaI0Th
3MOYEHE BOOIO KpyKaiblie (GiIbTPyBAIILHOTO Tarepy.

3. Ha nmpyruii neHp 3epHO 3HOBY 3aJIMBalOTh BOJOIO 1 3aiuIIaoTh Ha 4 rof. Ilicns uporo
BOJly CIYCKAaIOTh 1 3aJIMIIAIOTH TYMOBY TPYOKY BiIKPHTOIO /10 KiHIIS IPOPOIIYBaHHs, a BOPOHKY
3HOBY 3aKpPHMBaIOTh KPUILIKOIO 3 BOJIOTUM (PUIBTPYBAJIBHUM IANIEpoOM.

4.Yepes T1pu mo6m (72 TOA.) BH3HAYAIOTH EHEPTril0 MPOPOCTAHHS, IS I[OTO
HiIpaxoBYIOTh 3€pHA, B SKUX BUMIIOB HA30BHI KOPIHYMK, BKJIIOYAIOUM Ti, 10 HAKIIOHYIUCS (3
«OYKOMY). 3pyuHillle paxyBaTH HENpOpoCIi 3epHa 1, BiAHIMAKO4M iXHIO KulbKicTe Bim 500,
BHU3HAYATH KUTBKICTh MPOPOCITUX.

5. [lyist BU3HAUCHHS 3[IaTHOCTI JI0 IPOPOCTAHHS Y JIIHII 11ie 1Bi 100U (48 roj.) 3aIuimarTh
JIMIIE HEMPOPOCTIi 3a TpU 00U 3epHa.

6. BigcoTok mpopociux 3epeH y KOxHii mpobi (X) obuucaoTs 3 TouHicTio 10 0,1 3a
dbopmyior0:

¢ _100x4 05,
500

ne: A — KUTBKICTh MPOPOCITUX 3€peH y MpoOi.

Ilpuxnao. Yepe3 tpu n00M y mpodi Oyno 32 HEmpopoc/MX 3epHa, a 4epe3 I'ATh Ji0
npopociu e 10

z, - (500 - 32)x100 _ 93,606 3 _268+10
500 " 500
ne: E, — eHepris NpopoCTaHHs;
3, — 3MaTHICTh A0 IPOPOCTAHHS.

E; 13, o copTy miapaxoByIOTh SIK CEpeHE apU(PMETHIHE 3 Pe3yabTaTiB JBOX BU3HAYCHb.

Pesynbratu E; i 3, 3a0kpyrmoroTh 10 1 %, y Hamomy npuknani: £, = 94 %, 3, = 96 %.

Binmosigao mo 'OCT 10968-88 «3epHo. MeTonb! onpeieieHus: SHEPTUH TPOPACTAHUS H
CIIOCOOHOCTH TPOpACTaHHsS», PO3XOMKEHHS MDK JBOMa MapalieIbHUMH BH3HAYCHHSIMHU
JIOTYCKAIOThCA Y BIJICOTKaX HE OlbIe:

5 — 3a cepennboi apudmerrnunoi Benmmunnu 90 % i BuiLe;

7 — 3a cepenHbO1 apupMeTHUHOT BenurH HIxk4ue 90 %.

=95,6%,

Yacruna 2. XiMiyHuil aHATI3 POCTMHHOI NPOAYKIIT

2.1 3epHoBi Ta 3epH06060Bi BuaN. Kykypynza Ha 3epHo
VY mpoGax copTiB 3epHOBUX 1 3epHO000OBHMX BHIIB XiMiuHiI Jabopatopii I[HcTHTYTY
BH3HAYAIOTh 3arajibHy KUTBKICTh a30Ty, a MOTIM OOYHCITIOIOTh YMICT OiJIKa (CHpOTO TPOTETHY).
VYV nmenwii, XKuTa, KyKypyl3H, TOpoXy, KBacoJji, COUEBHUIl Ta IHIIMX 3epHOO0O0BUX
aHaI3YyIOTh 3€pPHO, Y KPYII SIHUX KYJIbTYp: PUC, IPeyKa, MPOCO — KPyMH. 3a OLIHKU KPYI’ sTHUX
MeToavka npoBeaeHHs kBanidpikauiiHOT eKcnepTM3n CopTiB POCNMH Ha NPUMAATHICTb A0 NOLMpeHHS B YkpaiHi. MeToamn
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SKOCTEH BiBCa Ta SYMEHIO BMICT OiJJKa BU3HAYAIOTh y KpymnaxX, a 3a OIliHKA KOPMOBHUX
BJIACTUBOCTEH IMX BUJIB 1 TMHBOBAapPHUX SKOCTEH SUMEHIO — y 3epHi. B 3epHi KyKypya3u
BU3HAYAIOTh TAKOXK YMICT KPOXMAIIO Ta KUPY, a B 3epHI MMBOBAPHOTO STYMEHIO — KPOXMAJTIO.

VY nedaxkux BuUMaaKax AJsl MOPIBHSUIBHOI OLIHKU PI3HUX BUAIB a00 OKPEeMHX COPTIB LIUX
BUJIIB, KpiM OlJ1Ka, BU3HAYAIOTH YMICT XKHUPY, KPOXMAIO, KIITKOBUHU H 30J1H.

BinOupanns i mogpioHenHs cepeaix mpo6. Cepeani npobu A XIMIYHHX aHaJi3iB
BiIOMPAIOTh y TaKil KUTBKOCTI: 3€pHA MIIeHMII, )uTa — 50 T; BiBca, SYUMEHIO Ta 36pHOO0OOBUX
BuiB — 100 r; kykypym3u — 150-200 r; kpymnu pi3HUX BUAIB — 5 T.

Sxmo kKpiM BHU3HA4YCHHsI BMICTy OUIKa B 3€pHI IMIIEHUI W XUTa, a TaKOX Yy Kpymax,
MOTPIOHO BUKOHATH 1 1HIII aHAi3H, CEPEIHIO MTPOOY BiAMOBIIHO 301IBIITYIOTS.

Po3MmenroroTs 3epHO 3a IBOMa 3aXOJaMH: CIIOYATKY BCIO BimiOpaHy mpoOy MmoapiOHIOIThH
Ha BITHOCHO KPYIHI YaCTUHKH, MPOMYCTUBIIN OJUH pa3 dyepe3 MJIUH, a MOTIM YCIo mpoly uu ii
YaCTUHY PO3MEIIOIOTh TOHIIIE.

SIkimo y mIeHuIl Ta JKUTI MOTPiOHO BU3HAYWTH TiIBKUA BMICT OiJika, cepe/iHi Mpodu 1ux
BU1iB Macoro 50 r noapiGHIOITH 1 po3MentolTh Ha MituH1 «IlipyeT». 3a HasBHOCTI B 1abopartopii
KOHYCHOT'O MJIMHA CepeiHi Mpodu crouyaTky nojpiOHIo0Th Ha MiuHI «Ilipyer», a moTiM 3HOBY
BiIOMPAIOTh 13 HUX cepeaHi MpoOu Macor Oym3bko 20 T' KOKHA W MOAPIOHIOITH HA YaCTUHKH
po3mipoMm He Outbiie 0,5 MM Ha KOHYCHOMY MIIMHI, TIPOIYCKAOUM MPOOH OJMH-/IBA pa3u 4yepes
MUIIMH.

Cepenni mpoOM 3epHa SYMEHIO, BiBCca, 3epHOO000BHMX 1 KYKYpYA3W CIiJ CIIOYAaTKY
PO3ApOOUTH Ha TMCKOBOMY Y MOJIOTKOBOMY MIIMHI 1 3 Tpy00 ToapiOHEHOT MacH BiTiOpaTH 3HOBY
cepenHtio mpoOy; po3Mip ii Oyze 3aexaTH BiJl KUTbKOCTI aHali31B, sIKi HAJICKHUTh rpoBecTu. [loTiMm
cepenHio npoly i BCIO MOApPiIOHEHY MPOOY PO3MENIOIOTH 0 HAJIEKHOTO CTaHy Ha J1abopaTopHOMY
minHi «[lipyer». 3a BUKOpUCTaHHS IIbOTO MJIMHA JUIsl po3Meny ciif Opatu 50 r moapiGHEHOTo
3epHa 3 TaKHUM PO3pPaxXyHKOM, 1100 BOHO MOKPUBAJIO HiXK-Tponesnep. Skmio mpoda Ginbma 3a 50 T,
TOo il PO3MENIOITh 3a NBa 4M Oumbine 3axoniB. Kpymu 3 pucy, rpedku, mpoca MOKHA 3pasy
PO3MOJIOTH HAa KOHYCHOMY MIIMHI 0€3 MOMNEepeaHbOTO JAPOOJICHHS, MPOMYCTHBIIU MPOOU depe3
MJIMH JIBiYi, @ KPyIH 3 SYMEHIO Ta BiBca, 3epHa KBacoui — Ha MiuHi «[lipyeT».

2.1.1 Bu3Ha4yeHHs 3arajbHOT0 a30Ty

Bu3HayeHHs1 BMICTY a30Ty IPYHTYEThCS Ha pPyHHYBaHHI OPraHiYHOT PEYOBHUHH CipUaHOIO
KHCJIOTOIO Y TIPUCYTHOCTI KaTai3aropa.

[Ipy 1pOMy BUBLIBHAETHCS a30T y (opMmi amiaky, SKMH CIIOJIyYaeTbCs 13 CipYaHOIO
KHCJIOTOIO W yTBOPIOE CipYaHOKHCIWK aMOHI. 3a AOAaBaHHS JO OCTAaHHBOTO JIYTY BUIUISETHCS
amiak, SKUH BIATaHSIOTH 1 BJIOBIIOIOTh TUTPOBAHUM PO3YMHOM CIpYaHOi KHCIIOTH, a HAJJIHIIOK
KHCJIOTH BIATUTPOBYIOTH JIYTOM. 3a KUTBKICTIO aMiaKy BH3HAUYalOTh BMICT a30Ty. [loMHOXHUBIIN
OTpUMaHy KUIBKICTh a30Ty Ha BIINOBIIHUN Koe(illieHT, OOYUCIIIOITH BMICT OijKa (CHpOTro
MpoTEHY).

Peaxmusu:

1. Cipuana KucoTa KOHIGHTpOBaHa (ryctuHa 1,84 r/cm®), sika He MicTHTB amiaky.

2. SIuTapHa KMCIOTa, XIMIYHO YHCTA.

3. Cenen MeTasiqHul.

4. Minp cipyaHOKHUCIA.

5. Kamniit cipgyaHoKuCIHiA.

6. HaTtpoHHe BanHO rpaHysIbOBaHe.

7. Metunosuii yepBonuii — 0,02 1 iHguKaTopa po3unHsoTh y 100 M 60 % (kpame 96 %)
€THJIOBOTO CIIUPTY.

8. Komb6inosanuii inouxamop. 3mitnytoth 100 MJI pO34MHY METHJIOBOT'O YEPBOHOTO
(1 r MeTuIOBOrO YepBOHOro Po3UMHAIOTH Yy 750 Mi 96 % erunoBoro cnupty) 1 50 Mi1 po3unHy
METHJIEHOBOTO0 CUHBOro (1 I' METUIEHOBOrO CHHBOTrO po3uuHsoTh Yy 800 miu 96 % cnupry). B
KHCJIOMY PO3UYMHI 1HIMKATOp Ja€ 4epBOHO-(IoJETOBE 3a0apBiEHHS, B JIY’)KHOMY — 3ejeHe. B
nepexinuiit cranii, 3a pH 5,5 imgukatop Ge3GapBHuil. Moro 36epiraroTh y TeMHiil CKISHII.
KomOiHOBaHMM IHAMKATOPOM 3PYYHO KOPHUCTYBATHCS Yy BUIAJIKY TUTPYBAHHS 3a €JIEKTPUYHOTO
OCBITJICHHSI.
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9. 0,1 H po3uun cipuanoi kucromu. 2,8 M XIMI9HO YHCTOI KOHIICHTPOBAHOI KHCJIOTH
(ryctunoo 1,84 r/cM®) GepyTh aBTOMATHYHOIO MIMETKOK YM MIPHHM LWTIHIPOM, BIHBAIOTH Y
KOJIOY €MHICTIO | JI 3 HAIUTOK 10 IOJOBHUHHU JUCTUILOBAHOKIO BOJOK M TOBOAATH O MITKU
BO/I0I0. [IJ11 MpUTOTYBaHHS KIJIBKOX JIITPIB PO3UMHY CIpYaHOI KUCIOTH 00’€M BOJM BiJINOBIIHO
30UTBIIYIOTE. PO3unH peTenbHO nepeMinnytoThb. [IpuroroBanuit po3unn ve 6yne touno 0,1 H, ane
HOro TUTp BU3HAYaTH HE NOTPIOHO.

10. 0,1 H po3uun ioxoeo nampirno. 3a MacoBUX aHami3iB ToTyloTh 10—12 1 pozuuny. Sk
MIPABWJIO, iTKUI HATPili BKPUBAETHCS MIAPOM KapOOHATY HATPIIO, SIKHH YTBOPIOETHCS BiJ B3a€MO/II1
3 BYIJICKHUCJIOTOIO TMOBITps. TOoMy, TOTyHOUM pO34MH, OEpyTh ACIIO OiIbITy HaBaXKy, abo 3a
po3paxyHKOM (Hampukiazd, 3amicth 4 T Ha 1 1 GepyTrh 4,5 T) i mepea pO3UMHEHHSM MIBUIKO
CHONICKYIOTh BO/0I0. CIIOYaTKy TOTYIOTh HACHUEHHH PO3YMH JIYTY, JUIS IBOTO OOMHTY BOJIOIO
HAaBAXXKY PO3YMHSIIOTH y pIBHIM 3a Macow KiuIbkocTi Bogu. [licis OXOJoMKEeHHS pPO34YuH
3QJIMIIAI0Th HAa 3—4 TWKHI y CKISHLI YM IWIIHAPI, 3aKPUTUX TYMOBUMH KOpPKaMH, TOMIILKH
KapOOHATy HATPilO MPHU LIbOMY BUMNAAAI0Th B 0caj. Po3unH yry o0epekHOo 37IUBal0Th, 100 Horo
He 300BTaTH, 1 po30aBIAIOTh NOTPIOHOIO KIIBKICTIO Boau i oTpumanHs 0,1 H po3unny. Po3uun
iTKoro HaTpit0 3MIHIOE€ CBIM THUTp 3a MOIJIMHAHHS BYTiJbHOI KHCJIOTH 3 IOBITps, TOMY Horo
130JTF0I0Th, CTaBIITYM B OyTeNb, CIOJYYCHHUH 13 30BHINIHIM TOBITPSAM JIMIIE 4Yepe3 TPYOKy 3
HATPOHHUM T'PaHY/IbOBAaHHM BaITHOM.

3a TUTpYBaHHS PO3YMHOM iJKOTO HATPIl0 HE MOXKHA KOPUCTYBATHCA OIOPETKOIO 3i
CKJISTHUM KPaHOM, TOMY IIIO JIYT «3aifae» Horo.

Po3unnamu nyry ¥ KHCIOTH MOYKHa KOPUCTYBATHCS TPUBAJIUH 4ac, ajne Mpu IbOMY CIIiJ
KO>KH1 /1Ba THoKHI niepeBipsaTH TUTp 0,1 H inkoro HaTpiro 1 BCTAHOBIIIOBATH 3HOBY CIIiBBIAHOILICHHS
MDXK PO3UYMHAMU KUCIIOTH 1 JIyTY.

Busnauenns mumpy 0,1 H po3uuny iokoeo nampito

Jlns BCTaHOBJIGHHS TUTPY Kpalle KopucTyBaTucs sHTapHOIO Kuciiotoro C;Hs(COOH),,
AKa He MICTHMTh KpHCTajizalliiiHoi Boau. i jerko oTpuUMaTH B YMCTOMY BHUIVIAI METOJOM
nepeKkpucTanizanii Ta CyOIiHHA 3a KIMHATHOI TeMmepaTypu. 3a HAasBHOCTI XIMIYHO YHCTOI
SIHTApHOI KHUCJIOTH MEPEKPHUCTANI3ALliI0 MOXHA HE POOUTH. PO3UMH SIHTapHOI KHCIOTH TUTPYIOThH
3a KUI ATIHHS y IPUCYTHOCTI iHAMKaTOpa peHondraneiny, ToMmy o I KUCIoTa cliadka.

3BaXKyIOTh Ha aHAIITUYHUX Barax y CKJIsIHI OlOKcHM 3—4 HaBaXKH SIHTAPHOI KHUCJIOTH TIO
0,1-0,2 r. Cymare HaBaxXkd A0 mocTiiiHOT Macu 3a Temmeparypu 100°C, 3BaxkyroTh OrOKCH 3
touHicTio 70 0,01 I, a MOTIM KOXXHY 3 HMX BHCHIIAIOTh 13 OIOKca B KOJOy Ui TUTpYBaHHS
po3unHAITh y 20-25 M IUCTUIBOBAHOI BOJM, a OIOKCH 31 CIilaMH SHTapHOI KUCJIOTH 3HOBY
3BaXYIOTb.

PisHuns Mmixk pe3ynbraTaMu JBOX 3BaXyBaHb IOKa3ye Macy HaBaxku. lIpuroroBani
PO3YMHHU KHIT ATATh, 10JaI0Th 3—4 Kkparuli peHondTaneiny i THTPYIOTh PO3UYMHOM iJIKOTO HATPIIO
JIO TIOSIBM HE 3HUKA4Oro npotsiroM 50—60 ¢, poxeBoro 3a0apBicHHS.

Ipuxnao pospaxynxy. Ha tutpyBanns 0,1179 r gutapHOi kucinotu Burpadeno 21,35 mu
0,1 H po3uuny inkoro Hatpiro. 3 peakuii B3aemoxii kuciotu i nyry CoHs(COOH), + 2NaOH =
C,H4(COOH); + 2H,0 BurumBae, mo oaHa MOJEKYJa SHTAPHOI KUCIOTH €KBIBaJICHTHA JIBOM
MoJsiekysaM iakoro Hatpito. Toxi 118,09 : 80,01 = 0,1179 : 21,35, 3Bigcu tutp 0,1 H poszuuny
iTKOTO HATPIIO TOPIBHIOE:

X 0,1179x80,01

©118,09x21,35
I3 3—4 BuU3HAYEHD OEPYTH CEPETHE.

=0,003741 r

Obuucnennsn 0,1 H pozuuny iokoeo nampiio 3a azomom

1 M Touno 0,1 H po3unny cipuanoi kucnoru Biamosigae 0,0014 a30Ty i exBiBaJIEHTHHIA
1 ma touno 0,1 H pozumny inkoro Hartpito. 3Bigcum 1 mum 0,1 H posumny igkoro HaTpiro
exBiBasienTHUi 0,0014 1 (1,4 Mr) azory. 3HaxoaMMo, SKi KiTBKOCTI a30Ty BimmoBimae 1 mi
Hamroro 0,1 H po3unny inkoro marpito — 0,004 : 0,0014 = 0,003741 : X, 3Biacu
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= 0,0014 x 0,003741
0,004

Le # 6yne TutpoMm po3urny 0,1 H igkoro HaTpito, BUpaKCHHH 3a a30TOM.

11. Posuun iokozo nampiro eycmunoio 1,26—1,28 o/cm®. 1 Xr iKOT0 HATPIIO POUMHSIOTH y
3 1 aucTWIBOBaHOI BOJM, (PUIBTPYIOTH Kpi3h KiUTbKa MIApiB Mapii Ta Kpi3b CKISIHY Barty,
OXOJIOJDKYIOTh 1O KIMHATHOI TeMIepaTypd il NepeBipsioTh MUTOMY Macy aepoMeTpoMm. 3a
PO3UMHEHHSI JYTry BiJOyBa€ThCs CHJIbHE HArpiBaHHS, TOMY WHOTO CIIOYaTKy PO3UUHSIOTH Y
dapdoposiii cTymiri, 6e3mepepBHO 00EPEIKHO MOMIIITYIOYH TOBCTOIO CKIISTHOO IMTATHYKOIO.

12. Peaxmue Heccnepa. 17 T XJ10pHOI pTYTI po3uuHs0Th y 300 M1 JUCTUILOBAHOI BOAH Y
XIMIYHOMY CTakaHi eMHicTI0O Omu3pko 0,5 cm®; 35 © HOmHCTOro Kawito po3unHsaoTh y 100 M
JUCTHJILOBAHOI BOJIU M MEPENUBAIOTh Y CKISHKY €MHICTIO Oyin3bko 1,5 11 3 mitkoro 1 7. Tlotim
HOTPOXY BJIMBAIOTh NMEPLIMH PO3YMH O JPYroro, JAOKM yTBOPEHHH NpH I[bOMY YE€pPBOHUI ocan
HonucToi pTyTi nepecrane pozunHaTucs. [lepenusatoun 20 %-uii po3uuH IAKOTo HATPiIO, 00’ €M
OTPUMAHOTO PEAKTHBY JOBOISATH J0O OJHOTO JITpa, JOJAIOTh PO3YMH XJIOPHOI PTYTi Y CKISHKY,
JOKH 3HOBY 3’ SIBUTHCSI HE3HUKAIOUUI 0ca.

3abapBiicHHST BIJACTOSHOI PIMUHH Y CKJISHIII Mae OYyTH CBITJIO-)KOBTHM. SIKIO BOHA
0e30apBHa, JOAAIOTH L€ PO3UMH XJIOPHOI pTyTi. [IpUroToBnenuii peakTuB 00EpPEIKHO 3MTUBAOTH Y
CKJITHKY 3 TEMHOTO CKJIa 1 30€piratoTh y TeMHOMY Micii. UyTJIMBICTh PEAKTHBY 10 10HY aMOHIIO
IiCJIsl TPUBAJIOTO 30€piraHHs 3HUKY€EThCS.

13. Kamanizamop. KaranizaTopoM € CyMill i3 Cip4aHOKHUCIIOTO KaJlito, CipuaHOKHUCIIOT Miii
Ta CeJIeHy MeTalllqHoro, B3sATuX y npomopuii 100:10:2, ska migBUIye Temreparypy KHUITIHHS
CipyaHOI KHCJIOTH 1 IPUCKOPIOE CTIATIOBAHHS OPraHIuHOI PEYOBUHH.

CriouaTKy y CTYHIl PO3THPAIOTh JIMIIE CEJEH, MOTIM TyIW K J0JAIOTh CIPYAHOKUCIY
MiJb, TOTIM CIpYAaHOKHUCIMHA Kallid, TEepeMIlIylOTh 1 MPOCIIOITh Kpi3h CHTO 3 OTBOPAMH
niamerpom 0,5 mm. He mpocisiHy yacTuHy 3HOBY pO3THPAIOTh.

14. Booa ons mumposeanozo poszuuny nyey. JlucTuiaboBaHa BoAa Micis 11 OTpUMaHHS
MICTUTh BEJIMKY KUIBKICTh BYIJICIIEBOI KHCJIOTH, SIKa Jy)K€ TMOBUIBHO BUBUIbHSETHCA. Jlst i
MIBUJKOTO BHUBIJIBHEHHS JUCTHIBOBAaHY BOJY KHITSTATH y KOJIOI TPOTATOM MIBrOJUHHU U
OXOJIO/DKYIOTh, IIIJIBHO 3aKPUBAIOYM KOPKOM, SKMM Mae TpyOKy 3 HAaTpoHHMM BamHoM. Lleit
croci06 BUBIJIBHEHHS BYIJICIIEBOI KHUCIIOTH 3arajlbHONPUHHATHHN, ajie 32 MacOBHUX aHANI3IB Kpalle
3aCTOCOBYBATH 1HIIMHA, NPOCTIIIMHA CHOCIO, MPOMYCKAIOYH Yepe3 JUCTHIIBOBAHY BOJIY BIIPOIOBXK
10 rox mOTIK MOBITPS, OYUIIIEHOTO KUCIOTOIO Ta BOJOK. Y TUCTHIHLOBAHIHN BOI, sika mepedyBae B
pIBHOBA31 3 MOBITPSAM, MICTUTBCS TaKa HE3HAUHA KUJIBKICTh BYIJICHIEBOI KHCIOTH, 110 HEIO MOYKHA
3HEXTYBATH.

[Mpunan ans npormycKkaHHs CTPYMEHS MOBITPs 30MpatoTh y Takuii croci6. byrens 13 Bogoro
3aKpUBAIOTh TYMOBHM KOPKOM, Kpi3b SIKMH MpOITyIIeHi noBra (o AHA) il KOpoTKa (dKa csrae
piBHs Boau B OyTii) ckisiHi TpyOku. KopoTky TpyOKy uepe3 3ano0iKHY CKIISHKY MPHEIHYIOTH J10
BOJIOCTPYMEHEBOTO HACOCY, 3a JONOMOTOI0 SKOTO IMOBITPS MPOMYCKAlOTh Kpi3b Boay. [loBiTps
OYHIIYIOTh, POITYCKAI4X HOTO MOMEPETHBO Yepe3 TPU MPOMHBHI CKIISTHKHU: B MEPIIY HAINBAIOTh
KOHIIEHTPOBaHY CipuaHy KHCIIOTYy, aApyra (IycTa) € 3amoOiKHOI0, a Yy TPETi 3HaXOAUTHCS
IUCTUIIbOBaHa BoJa. OCTaHHIO CKIISIHKY 3’ €IHYIOTH 13 CKIISTHOIO TPYOKOIO, sIKa MPOIyIIEHa Yepes3
KOpOK OyTens 70 JHa.

O0nagHaHHsA: OIOKCH METalivyHi, J0)KeUKa MeTaJleBa By3bKa; KOJIOM KOHIYHI KPYTJIOJOHHI
3 kopkoM Keenpnans na 100-550, konbu npuifoMH1 (KOHIYHI 44 TUIOCKOAOHHI) Ha 250-300 mur;
KparuieBnoBmoBayu (Hacagku Keenbnans); XOJ0OWIbHUKHA KyJbKOBi; OropeTku Ha 50 mut; MipHi
kosi0u Ha 1 ;15 ximiuHi ctakanu Ha 500—1000 mur; mipHi wwtiaapu Ha 10, 25 1 50 Mi; MeH3ypKu
a60 MmipHi uwiaiHapy Ha 100 mi; OyTeni A TATPOBaHUX po3yuHIB (Ha 5—20 J1); BOPOHKM 3BHUYaHI
KOHYCONo/i0H1; papdopoBa cTymnka.

Xix amamizy. 3a MacoBMX BH3HAYeHb BMICTY 3araJlbHOTO a30Ty B POCIHHAX
KOPHCTYIOTHCSI TOP3IMHUMH BaraMu, SIKi 3BaXyIOTh JyKe IMBHIKO. s mMpucKOpeHHs polOoTh
HaBaXKU OepyTh HE 3 MOBITPSIHO-CYXOi, a 3 aOCOIIOTHO CyXOl PEYOBHHHU. 3€pHO PO3MEINIOIOTH Ha
OOpOITHO, BICHITAIOTh y METaJIeBUi OIOKC (BaroBWi CTaKaHYHK), SKIO MPoOa Mae Macy OJIM3bKO
20 r. SIxmro x maca mpobu moHan 50 T, 11 BUCHTIAIOTh HA TISHIICBUI MAIip 9d METaJEBUH JOTOK,

I[06pe HepeMiH_IyIOTB, PO3KIagal0OTh TOHKHM IIApOM, I[iJ'ISITB mmaTeJICeM Ha KBaJpaTu 1 3a
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MOJKJTMBOCTI 13 O1JIBIIOT KITBKOCTI MiCIIb BIIOMPAIOTh Y MeTalleBUi OFOKC Oii3bK0 20 T peUyOBUHH,
o0 BOHA 3aiimasia He OiNblIe MOJOBUHM OOKCA, L0 TMOJIETIIYE CYIIIHHS Ta HepeMilTyBaHHS
MaTepiay 3a HaOupaHHS HaBaXKKH U1 aHAI3Y.

[IpoOy, sika MICTUTbCA B OIOKCI, BUCYWIYIOTh y TEPMOCTaTi YW CYHIMJIbHIA madi 3a
temmnepatypu 100-105°C mpotsirom 4 roa. i OXOJNOKYIOTh B €KCHKATOPi, HUXKHE BiJIiJICHHS
SKOTO 3allOBHEHE IIIMATOYKAMHM MPOKAPEHOTO XJIOPUCTOrO KaJbIil0 YU KOHIEHTPOBAHOIO
CIpUaHOI0 KHCJIOTOIO Ha OJHY TpeTHHy Woro riaubmuau. HaBaxkky Osmspko 0,50-0,75 r OepyTh
BY3bKOIO METAaJICBOIO JIOKEUKOIO 3 OrOKca (peTesIbHO TEepeMIlIyloud HOro BMICT) Ha JIOTOYOK,
BUpI3aHU# 13 MEPraMeHTHOTO Marepy, mairHaauidi 3a mMacoro g0 150-200 mr. 3a momomororo
JIOBIOTO TIHIIETa JIOTOYOK 13 HABAYKKOIO BBOASATH y CyXy KosiOy Kbenpaans it BHCHIIAIOTh HAaBAXKKY
Ha JTHO.

S0 mBUAKO BIAOHMPAOTh 1 3BaXKYIOTh PEYOBHHY, TO BOHAa HE BCTUTA€ IMOTIMHYTH
BOJIOTY 3 TOBITPS i HaBaXKKa OyJie TOCTaTHBO TOYHOIO. 3 KOKHOI IpoOu OepyTh BI mapasielbHi
HaBaXKH.

3a po0OTH Ha aHANITUYHHUX Barax HaBaXKy OepyTh y CyXy JAOBry HpoOipKy, sKa Mae
BUIbHO BXOAUTH B ropio konbu Keenpaans. I[IpoGipky 3 1ocmikyBaHOK MPOOOI0 3BaXKYHOTH 1,
MOMICTHBIIM 1i sSKHaWrmMOIme B KoiaOy Kbenbnans, BUCHIIAIOTH po3MmesieHe 3epHO. IIpolGipky
3HOBY 3BaXYIOTh 1 32 PI3HHUICI0 MK MEPUIMM 1 JPYTrUM 3Ba)KyBaHHSIM BCTaHOBJIIOIOTH Macy
HaBaKKH.

OpHouacHO OepyTh HABaXXKY JUISI BU3HAYEHHS BOJIOTOCTI.

VY konly 3 HaBaXXKOIO 103aTOPOM NPHIUBAIOTH 10 MJI KOHIIEHTPOBAHOI CipUaHOi KHCIOTH
(mpubnu3no 12 ma Ha 1 1 pewoBuHM). Cymimn JarOTh AESIKUH 4Yac MOCTOATH, KOJIMBAIOYM M
MOBEepTalOYM KoJIOy, 100 HaBa)Kka PIBHOMIPHO 3MOYMJIACh KUCJIOTOI 1 OOBYIIMJIACh, MOTIM
MIpKOIO 07at0Th On3bko 0,7 T KaranizaTopa, IPUKPUBAIOYH KOJIOY JIETKUM (IIyCTHM YCEepeaHHI)
CKJISTHUM KOPKOM 200 HEBEJIMKOIO CKJISTHOIO JIIHKOIO, i1 CTaBIATH Y BUTSKHY IIady Ha €JIeKTPUUHY
WMTKY (KoiOoHarpiBay, ra30BUi MajdbHUK a0o0 iHIMMIA HarpiBanbHui npuian). o6 3amobirtu
BTpPAT pPO3YMHY BiJ MOIITOBXIB ITiJ] Yac KHUITiHHS, KO0a Bech yac Mae OyTtu HaxuieHot. Ciix Matu
Ha yBasi, 10 3a OypXJIMBOTO KUIIHHS 1 TPUBAJIOTO CIIATIOBAHHS PEYOBUHHU 3 CIPYAHOIO KHUCIIOTOIO
y TIPUCYTHOCTI CEJIeHy, SIKU BXOJAUTH J0 CKJIaay KaTani3aTopa, MOXIIMBI BTPATH MOJEKYISIPHOTO
azory.

CrniantoBaHHS TPUBA€E KibKa TOJUH, CIOYATKY 3a c1a0koro HarpiBaHHs. [licis 3HUKHEHHS
TPY/ZIOYOK HarpiBaHHS MACHIIOIOTH. J[7s 3MUBaHHS 4YacTOK OpraHi4HOI pEYOBUHH, SKi
NPUWININAKTh 10 CTIHOK Koj0wu, i yac Bij 4acy MOBEpTaOTh, NepeMilryroun BMIcT. CriantoBaHHS
3aKIHYYIOTh MICJs MOSIBY YHCTOTO 3€JIEHYBAaTO-OJAKUTHOTO 3a0apBiICHHS PIIUHHU, SKE€ 3HHUKAE
MIiCIsT OXOJIO/KEHHS. SIKIIO Ha TOPJIOBMHI KOJIOW ¥ Ha mpoOli 3ajJWIIMBCA HAJIT OPTraHIdHOI
PEYOBUHM, OTO 3MHBAIOTh HEBEIHMKOIO KIJBKICTIO TUCTHIHLOBAHOI BOJU B OXOJIOMKEHY KOJIOY 1
3HOBY CHAJIIOIOTH JI0 MOSIBU BKa3aHOTO BUIIIE 3a0apBIICHHS.

IMpunag pias cnajoBaHHS OpraHiuHoi pedoBuHHM. Y naboparopii IHctutyTy nmst
BUKOHAHHS MaCOBHMX aHaJi3iB 3MOHTOBAHO MNP, SKUH CkiIagaeTbes 3 40 eNeKTpOIUTUTOK.
KoxHa munTka — 11e creuiaiabHO nepeodiagHaHa Jdiika i rapssyoro GiabTpyBaHHs: (haOpuaHUii
HarpiBay 3HATO, BCEpPEMHI JiiKa BKpUTa BOTHETPUBKUM LIaMOTHUM MatepianoMm. Ha cdepuuny
MOBEPXHIO TIOKJIAZICHO CIipajIbHHUIA HArpiBady, 3a JOMOMOTOI0 SKOTO MOKHA OTPUMYBATH CIIA0KHH 1
CHJIbHHI Harpis.

KoxHa muTKa BMHKA€ETHCS B EJICKTPUYHY MEPEKYy OKpPEeMO. 3a MacOBUX aHATI3IB IS
CHAJIIOBAaHHS 3pYYHA TaKOXK pO3pi3aHa HABIILT YIOJIOBXK OCi a30oleMeHTOBaHa TpyOa, o0nmagHaHa
CHipansmMu.

Biarin amiaky. Ilicns 3akiHYeHHs CNaJOBaHHS OPTraHIYHOI PEUYOBHMHHM M OXOJIOIKEHHS
KOJIOM KOPOK CIIOJIICKYIOTh JUCTHIILOBAHOIO BOJIOIO 1 B KOJIOY 00€pekHO J01al0Th 0sn3bKk0 60 mit
BOJIU.

3a aHaii3iB BIATaHAIOTH amiak y Tii camiii ko001 Keenpaans, B SKii cagol0Th OpraHiuyHy
pedoBuHy. BukopuctoByroTh koyiou Ha 250-500 mn. Axmo B gabopatopii € kondbu Keenbaans
MEHIIOTO po3Mipy (ane He MeHIe, HbK Ha 100 M), CAMOIOTh Y HUX, a BIATOHKY POOIATH Y
BeNUKHX. JIsI BIATOHKM MO>XKHA TaKOXX KOPHUCTYBATHCS IUIOCKOJAOHHMMH a00 KpYTJIOJAOHHUMH
kobamu 3 TepmocTiiikoro ckima Ha 500-700 mu. Ilicnms mepenwBaHHS PiAMHA 3 Mayoi KoOJiOu
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Kbenpmans B iHmy (OUThINY), MEHIIY KOJIOY CIOJIICKYIOTh 5—6 pa3iB HEBEIMKUMH IOPIiSIMH
JUCTHJIOBAHOI BOJIM, 3JIMBAIOYM X Y BIATIHHY K0J0Y; 3arajJbHuil 00’ €M piauHU (3 ypaxyBaHHIM
JYTy, IKUW TPUIIMBAETHCS ) He moBUHEH nepeBuiryBatu 200-300 mi. [l 3ano6iraHHs MomToOBXiB
BiJl KUIIHHS B KOJIOy J10/1al0Th KiJbKa IIMATOYKIB MPOMHUTOI 1 MPOKapeHoi memM3u abo KiIbKa
CKJISTHUX KamuIsipiB 44 HAMHCTHUHOK.

OaHOYacHO TOTYIOTh NpUiiOMHI K0JIOM — KoHIuHI (Epnenmaiiepa) ab0 IUIOCKOJOHHI Ha
250 mut. Y npuitoMHi konou 3 6ropetku gogaroTh 0,1 H po3unHy cipyaHOi KHCIOTH, KUTBKICTh MIT
SIKO1 3aJIKHUTh BiJl JOCI/PKYBAaHOTO BHIY: HINEHHIS, XHUTO, KYKypya3a, pUC, SUMiHb, TpEUKa,
poco, copro, oBec — 20; ropox, KBacosi, HyT, YnHa, coueBulls — 30; cos — 40; momun — 50. 3a
aHaJizy BUCOKOOIIKOBHMX MIIEHHUNb (31 BMicToM Oinka 15 % 1 Oimpine) y mpuiloMHI KOJIOH
BIMBaIOThH 110 30 MJI pO3UMHY CipYaHOI KUCIOTH.

Y KoXHY NpHHOMHY KOJIOY 10mar0Th 3—4 Kparul iHauKaTopa, KOMOIHOBAHOTO YH
METHJIOBOTO YEPBOHOTO (METWJIPOTY) W MIACTABIAIOTH KOJOY MiJ XOJOIWJIBHHUK TMEPEriHHOTO
anapatry Kbenpaans Tak, m00 KiHYMK TPYyOKH XOJOIWJIbHHUKA OOOB’SI3KOBO OYB 3aHypeHHUH Yy
KUCIIOTY.

Konby Kbenbnans cTaBisTh Ha HarpiBaIbHUM NpHiIaj MEPEriHHOro amapary 1 IijbHO
3aKpUBAIOTh KOPKOM, 00JIaJHAHUM KpAIUIEBJIOBIIOBAYEM 1 CIELIANBbHOK JIHKOI0; Yepe3 BOPOHKY
B KOOy 0GepexHo mpuamBaoTh 40 M imkoro Hatpio (ryctusoo 1,26-1,28 r/em®). Skmo mis
CHAJIIOBAaHHsI OPTraHiuHOi pe4oBUHH Oyio B3sATO MoHa 10 M KOHIIEHTPOBAHOI Cip4aHOi KUCIIOTH,
TO KUTBKICTB JIYTY BiJITOBIIHO 30UIBIITYIOTh.

Jlyr, sikuil 1OJar0Th y BIATIHHY KOJIOY, PO3KIJIaAa€ CipYaHOKHUCIHHA aMOHiH, MpU IbOMY
BUJIUISETHCS aMiak, sIKUM yepe3 TPyOKy XOJOJMIBHUK MOTPAIUIsie€ y MPUHOMHY KOJIOY 3 CipYaHOIO
KHCJIOTOIO 1 3HOBY YTBOPIOE CyNb(haT aMOHIIO.

Cnin maTu Ha yBasi, 10 KOHLEHTPOBAHOIO JIYTY 1O KOJIOW Ul BIATOHKHM HNPUIMBAIOThH Y
4 pasu Ounblne, HXK OyJI0 B3STO KOHIEHTPOBAHOI ClpuaHOi KMCIIOTH 3a craitoBaHHsA. Komu Bech
JYT 13 BOPOHKHM HOTPANUTh y KOJOy, IIBUAKO 3aTUCKYIOTh IBUHTOBUM 3aTHCKYBAade€M pHU30BY
TpyOKy a0 3aKpWBaIOTh NMPUTEPTHH KpaH, MO0 3 €JIHYE BOPOHKY 31 CKISIHOIO TPYOKOIO, sKa
MICTUTBCS BCepenHi Koa0u. BMicT komOu 000B’I3K0BO 300BTYIOTh. HarpiBaHHS BMicTy KOJIOU
0e3 300BTyBaHHS MOXK€ NPU3BECTH A0 BHOYXy. B XonoauiapHHMK mMyckaioTh BOAy. BMukaroTh
HarpiBaJbHUNA TpUIaj. 3a HOPMaJIbHOTO KUIiHHS 4yepe3 15-20 xB. Binranserbcs npudau3Ho 70—
90 % Bcboro amiaky. ToMy micist 3aKiHUEHHs BKa3aHUX CTPOKIB (32 OypXJIMBOTrO KUIIHHS) KiHEIb
XOJOAWIbHUKA BHHMMAIOTh 13 PO3UMHY CipyaHOi KHUCJIOTH (ajge He 3 KOoJOM), Micis I[bOro
KU SITIHHS TpuBae. HarpiBasibHUM Npuiiag BMUKAIOTh, KOJM B KOJO1 JUISl BIATOHY 3aJIMIIAE€THCS
He Ounbiie 1/3 mo4yaTkoBoro 00’eMy piUHH.

Kinenp BiArOHKM aMiaky MepeBipsOTh 3a peakTuBoM Heccrnepa (noaaroTh 0HY Kparuiro
10 0,5-1,0 M1 pinuHH, KA BUTIKAE 13 XOJIOAWIBHNKA) 200 YEPBOHUM JIAKMYCOBHM TarIepoOM.

Kuminnas B ko161 Kbenpaans He NOBUHHO MOCTa0MIOBATUCS, 1HAKIIIE KUCIIOTY 3 MpHiiMaya
MOYKE 3aCMOKTATH y BIATIHHY KOJIOY. SIKIO K 3aCMOKTYBaHHS MOYaJOCs, CIIiJ] BUMHATH KiHEIb
TPYOKH XOJOIMJIBHHKA 3 PO3YHMHY (aje He 3 MPUHOMHOI KOJOM) W o/pa3y * OIyCTUTH, TOII
OynbpOalIKy TOBITPS MPOWAYTh 4Yepe3 TPYyOKYy Yy BIATIHHY KOJOY: THCK BIAHOBIIOETbCS U
3aCMOKTYBaHHSI PUIUHSIETHCS.

3aKiHYMBIIY BIATOHKY aMiaky, KiHEeIlb TPYOKH XOJIOJMJIBHUKA 3MUBAIOTh JUCTHIIHOBAHOIO
BOJIOI0 B mpuifoMHy KonOy. IloTim BMmicT mpuiimanbhHuka TuTpytoTh 0,1 H inkum Hatpiem mo
nepexoay MaJuHOBOTO 3a0apBIIEHHS B 3€JI€HE IiJ] 4ac poOOTH 3 KOMOIHOBAaHMM 1HIUKATOPOM. 3a
BUKOPHUCTAHHS METHJIOBOTO Y€PBOHOTO Ye€PBOHE 3a0apBIICHHS NEPEXOIUTH Y 30JI0THCTO-KOBTE.

Konu 3a6apBrieHHs po3unHy 3MIHUTBCS y IPUMMATBHUKY 1€ Y IPOIECi BIITOHKH, TO CIiJT
y34TH HOBY HaBaXKy U MOBTOPUTH aHaji3, HAJMBAIOYU y MPUHOMHY KOJOy OUIBIIY KUIBKICTh
0,1 H po3uuHy cipyaHOi KUCIIOTH.

[Ticns BIArOHKM aMiaky BOPOHKHU NEPETTIHHOIO anapaTy MpOMHUBAOTh rapsyo0 BOJOK0.

Ieperinnmii anapar Kseabaaas. Anapat ckiagaerscs 3 BiAriHHoi konou (Keenbaans
YM IJIOCKOJOHHOI), KparuieBioBitoBaua (Hacajaka Kbenbaass), KyJbKOBOIO XOJOAMJIBHUKA 1
npuiioMHOi kKoyiou. Y maboparopii obnmamHaHo 1Ba mpucTpoi mo 16 amapariB Ha 3araabHOMY
IITATHBI, IO JTO3BOJISIE BUKOHYBATH MAacOBE BH3HAYECHHS BMICTY a30Ty. ['yMOBHII KOpPOK, SKUH
IIUTBHO 3aKPUBAE BIATIHHY KOOy, KpIM KpaIuIeBIOBIIIOBaYa, 3a0€3MEUeHO CIeIiaTbHOIO JIHKOFO 3
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MPUTEPTHM KPAaHOM, Yepe3 SKY Y BIATIHHY KOJOy MIBHIKO MPHJIWBAIOTH PO3YMH IKOTO HATPIIO,
II0 TPUCKOPIOE TMpOLEC aHajidy. 3a HarpiBajJbHUM MpUiaJ] CIyKaTh KOJOOHArpiBayi, sKi
BMUKAIOTBCS B €JICKTPUYHY MEPEKY KOKHHI OKPEMO.

OO0uncieHHsl pe3yJbTaTiB aHaJi3y. (s CrpoleHHS MiApaxyHKIB THUTP PO3UYHMHY JYTY
BUPAXKaIOTh Y MI' @30Ty, @ TAK0X YCTAaHOBIIOIOTH CMIBBIAHOIIEHHS 00’ €MIB TUTPOBAHUX PO3UMHIB
KHUCJIOTH ¥ JIyry 3a peakuii HedTpamizaii. i BusHauenHs mporo coiBeigHomenHs 20, 30, 40 1
50 mut (3anexHO BiJ 00°€My KHCJIOTH y TpuiHoMHIN ko01) npubimsao 0,1 H po3zuuny cipuanoi
KHCJIOTH TUTPYIOTh PO3YMHOM iIKOTO HATPIIO (3 BIIOMHUM THTPOM) i3 TUM K€ IHIUKATOPOM, IIIO 1
3a BU3HAYEHHA a30Ty. Po3paxyHOK mpoBoasaTs 3a hopmyJiomo:

T g —6)>100

H

ne: T—tutp 0,1 H po3unny inKoro HaTpito, BUpaXeHU y MUTITpaMax a3oTy;

a — kinpkicth M 0,1 H igkoro HaTpito, BUKOPUCTAHOTO HA TUTPYBAHHSI, HAOPAHOTO y
npuiioMHy konly 06’emy 0,1 H cipuanoi kucioru;

6 — xinpkicth M1 0,1 H inxoro Hatpito, BuTpadenoro Ha tutpysanHs 0,1 H cipuanoi
KHCJIOTH, SIKA HE BCTYMHJIA B PEAKIIIO 3 aM1aKOM IICIs HOTO BIATOHY;

H — naBa)xka abCOIIIOTHO CyXO01 pe4OBUHH (MT), B3ATOI HA aHANI3.

Ilpuxnao pospaxyuky: HaBaxka moapiOHeHoro 3epHa 740 mr. Ha 20 mu po3uuny
0,1 H cipyaHOi KHCIIOTH, HATATOI y IPUHOMHY K0JI0y, BuTpadeHo 20,6 mu 0,1 H po3uuny inkoro
HaTpito. Ha TuTpyBaHHsS CipyaHOi KHCIIOTH, SIKa HE BCTYNHJA B PEAKIiio, BUTPAueHO 5,2 M
0,1 H po3uuny igkoro Hatpito, Buxoauth 20,6 — 5,2 = 15,4 mn posuuny 0,1 H igkoro Harpiro
BIJMOBIAAIOTh a30Ty BifirHaHoro amiaky. Tutrp 0,1 H posumny inkoro Hatpito 3a a30ToMm
JOpiBHIOE, Hanpukiaa, 1,32 M, mpu HbOMY:

132{20,6-5,2)=100
740

KonTpoubHuii gocia. 3a cranoBaHHsA OpraHiyHOI pEUOBMHU Ta BIJITOHKM aMiaKy 4acTo
BUKOPHUCTOBYIOTh HEJOCTaTHHO YHCTI PEAKTUBHU, TOMY CJiJl BHOCUTH TIOMPABKY ISl KOXKHOI HOBOI
napTii peakTHBIB, SKi BHKOPUCTOBYIOTh, BH3HAYAIOYM Yy HHX YMICT a3oTy, Mr. Jus mporo
NPOBOJSTh KOHTPOJIbHE CHIATIOBaHHS 0€3 HABa)KKW PEUOBHMHH, BITOHKY Ta 1HII Oneparii 3 Ti€r
K KIJIBKICTIO PEaKTHBIB, sIKI 3aCTOCOBYIOTh 32 IPOBEICHHS aHATI3Y.

OTpumaHy KUIBKICTh a30Ty B PEaKTHBaX OOYHMCIIOIOTH 32 KUIBKICTIO a30Ty B HaBaxIli
JOCIIHKyBaHOT pedoBHHH. 3anucu BeayTh y hopmi (tabu. 27).

[Tpuxian po3paxyHKy NONpaBKM HAa peakTWBU: HA TUTpyBaHHA 20 mu po3umny 0,1 H
cipyaHOi KHCJIOTH, HAJINTOI B NMpUHOMHY KoiOy, Bukopucrano 20,6 ma 0,1 H po3uuny imkoro
HaTpiro. J{7s TUTpyBaHHS CipyaHOl KHCIIOTH, SIKa HE BCTyMHJa B peakiiro, mimwio 20,35 mu 0,1 H
pPO3uMHYy IIKOro HaTpilo (CepedHe 3 TpbOX BU3HAueHb), Toai 20,6 — 20,35 = 0,25 mu po3uunHy
imkoro Hatpito BigmoBimae a3ory BimirHanoro amiaky. Tutp 0,1 H imkoro Hartpito mo asoty
JOpiBHIOE, Hanpukiaa, 1,32 Mmr, momnpaBka Ha peakTuBH jopiBHIoE 1,32 x 0,25 = 0,33 mr a3ory.
HaBenenuii panime po3paxyHOK 3 YpaxyBaHHSIM IIOTIPAaBKM Ha pEaKTHBH, HAOUpae TaKOro
BUIIISAAY: a30Ty (Mr) y HaBaxni = 1,32 x (20,6 — 5,2) — 0,33 = 20;

% azoty = % =2,70

Po3xomkeHHs B KIUIBKOCTI a30Ty MDK TapajelbHUMH BH3HAUEHHSMH HE MAalOTh
nepeBuiyBatu 2 %, KO 3HAHAEHUH BiICOTOK a30Ty npuitHATH 3a 100. Takum yMHOM, 32 BMICTY
3 % a30Ty B PEUOBHHI PO3XO/DKEHHS MK TapajelbHUMH BH3HAUYCHHSMH Mae OyTH HE Oinbiie
0,06 %, a mpu 6 % — 0,12 Tomro.

Jns xoxkHOi mpoOum OepyTh cepemHe 13 ABOX MapalelbHUX BU3HAYCHb a30Ty U
00YMCITIOIOTh BIJICOTOK OlIKa (CUPOro MpOTEiHy), NEPEMHOXKYIOUM Ha BiAMOBIIHUIN Koe]ilieHT
3aJIEKHO BijJ BUy POCTUH: 5,7 JUIsl IIIICHUIT, )KUTA, BiBCa, SUMEHIO (KpiM MUBOBapHOTo) 1 6,25 —
JUTSL BCIX 1HIIMX 3€PHOBUX, TMBOBAPHOTO SYMEHIO Ta 36pHOO0O0BHUX.

% azoty =

% azoty = =275
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diLrean BHHaTag0dU BIMTOLSIN

®opma 1a60paTOPHOTO KyPHATY
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2.1.2 Bu3zHayeHHs1 BMicTy 0iJika (CHpPoOro nmporteiny) Ha NpuJaai CHCTEMH
«Kjeltec Auto 1030 Analyzer» (¢pipmu «Tecator», llIBemis)

[ls meTroaMka mpu3HAU€HA JUIsi BU3SHAYEHHS BMICTY MAacOBOi YaCTKH CHPOTO MPOTEiHy B
3epHi, MaKycl, IPOTi, TIPYUYHOMY MOPOLIKY, SIKI OAEPKYIOThH 3a IepepOOIeHHS OJTIMHUX BUMIB, a
TaKOX MOIIUPIOETHCS HAa MIMPOKUI aCOPTUMEHT MPo0, 10 CKIALy IKHX BXOIUTH a30T.

[Tin «cupum NpoTeiHOM» PO3YMIIOTH CyMapHy KUIBKICTh a30Ty, SKHH BH3HAYalOTh
MeTonoM Keenbaans 3 mogansumM nepepaxyHkoM Ha 0110K. MeTo | BKIIoYa€e Tpu OCHOBHI €Taru:
JUTEPyBaHHS, TUCTHIISLIIO Ta THTPYBAHHS.

Cytp Meroay. BusHaueHHs BMICTY a30Ty IPYHTYETbCS Ha JWTepyBaHHI OpraHigHOL
PEYOBHHU CipYaHOIO KHCIOTOI Y IPUCYTHOCTI KaTalli3aTropa.

Bech BUBIIbHEHHH TIPH IBOMY a30T HepexoauTh y cyibdat amoHiro (NH;),SO,4. OctanHii
y JIy’)KHOMY CEpelIOBUIIl BUILUISE amiak, IKHH y pe3ysbTaTi MapoBOi AUCTUIIALIT BIATAHSETHCS Y
npUiOMHY K0JIOy 3 OOpHOIO KHUCJIOTOO Ta 3MIIIaHUMHU 1HIUKATOPHUMH T0OaBKAMH.

3aKJII0YHOI0 MIPOLEAYPOIO0 BUMIPIOBAHHS € TUTPYBaHHS 3 BUKOPHCTAHHSM CTaHIApTHOTO
PO3UYMHY KHCIIOTH Ta 3aBEPILIECHHSIM MPOIIECy 3a 3MIHOIO 3a0apBIEHHS 1HIUKATOPA.

3a KUIBKICTIO aMiaKy BH3HA4al0Th yMICT a30Ty. MHOKEHHSIM 3HaW€HOI KUIBKOCTI a30Ty
Ha BIAMOBITHUI KOoe(IiEHT pO3paxoBYIOTh YMICT OijIKa (CHPOTO MPOTEIHY).

IMlinroTroBka mnpodu aas mnpoBeneHHsi Bu3dHadeHHs. [Ipooum 3epHa (20-50 1)
po3mentoroTh Ha MIMHKY «llukmorek» (o cura 0,8—1,0 MM), BUCYmIYIOTh y CYMIMIbHIA madi
npotsrom 4 rox. 3a remneparypu 100—105°C. Oxo0ma0KyI0Th B €KCUKATOP1, HIKHIN BIJJIUT IKOTO
3aIIOBHEHUH IIMAaTOYKaMH MPOKAPEHOTO XJIOPUCTOTO KAJBLIIIO.

HaBaxku OepyTb Ha aHaJITUYHUX a00 TOP31MHMX Barax y JIBOKpaTHiil mOBTOpHOCTI. Y
npoOIpKHU 3 HaBa)KKaMU J10J1al0Th Osin3bko 0,7 r karanizaTopa 1 12 Mi1 KOHLIEHTPOBAHOI CipyaHOl
KHCJIOTH Ha | T JOCHiIKyBaHOT pEYOBHHHU.

Cywmimri JaroTh ASSIKUI Yyac MOCTOATH, 100 HaBa)KKa PIBHOMIPHO MPOCSKIIA KUCIOTOIO.

CrnamoroTe npobu Ha mpuiaal A cnaimoBaHHS 3a Kbenbnanem BuUpoOHUITBA (ipMu
«Tecator» — nurecrepi 31 BMOHTOBaHUM TEPMOPETYJITOPOM 1 IIEHTPOBUM JHCILICEM.

[IpobOipku BCTaBISAIOTH Yy THI3Aa JUrecTepa, HAKPHUBAIOTH CEKI[IHHOI KPHUIIKOW 3
BUTSDKHUM TIPUCTPOEM y KOMIUIEKTI 3 BOJASHUM aclipaTopoM, 3aKpUBAIOTh TEIJIOBUMH
3aCIIIHKaMH.

Cnamorotre 3a Temnepatypu 420 + 10°C npotsirom 2-3 roza. (3aJIeXKHO B yMicTy
MpOTETHyY y Mpobax) A0 MOSBH YUCTOTO (0€3 )KOBTOTO BIATIHKY) 3€J€HO-0JIAKUTHOTO 3a0apBICHHS,
SIKE€ 3HMKA€ IICJI OXOJIOJDKEHHS (3a BUKOpPHCTaHHS Mirylnok KbenbTaG3 OnakuTHHHA Komip micis
OXOJIOJIKECHHS HE 3HHUKAE).

Crig 3BEepHYTH yBary Ha Te, IO Ha MOYATKOBIA CTajii qUrepyBaHHS, KOJIU TMPOXOAUTH
OypxJIuBE BHJUIEHHS Ta30MOAIOHMX TMPOAYKTIB YHACHiOK BHCOKOI IIBHAKOCTI peakuii 3
KHCJIOTOIO, Tepii 5—10 XB. BUTSDKHUE OJI0K Mae MpaifoBaTy B PEKUMI MAKCHUMAJIBHOT IIBUIKOCTI
cTpymens Boau. [lotim BuTpaTu Boau ciia 3MeHmwuTH (1,5 1/XB.), 100 Ha HACTYMHHX e€Tamax
JTUTePYBAaHHS Tapy KHUCJIOTH 3aJHMIIIACA y TpodOipkax. Jlns miHiMamizamii BUIapOBYBaHHS
KHUCJIOTU B JIOBKULIS BaXKJIMBO 3HU3UTH CTYMIHb acIipallii 10 MOTpIOHOrO PiBHS.

Kpim Toro, 3a TpuBasioro cmnajroBaHHS Ta OypXJIMBOTO KUIIHHS PEYOBHHHU 3 CIPUYAHOIO
KHCJIOTOI0 Y TPHUCYTHOCTI CEJNieHY, SIKHH BXOAWTH 1O CKIQAy KaTali3aTopa, MOXJIHBI BTpaTH
MOJIEKYJISIPHOTO a30TYy.

Craneni mpoOu 0X0J0pKyIOTh 10 50°C, KOPKH CIOICKYIOTh JUCTHIHOBAHOIO BOJIOIO 1 B
npoOIpKH TOA0TH 1€ MPUOIN3HO 1o 60 MIT IUCTHILOBAHOI BO/H, MICHsI HOTO MPO0Oa TOTOBA [T
BHU3HAYEHHS.

Kopku Ha cexkuiiHii KpHILLI MHUIOTH CIOYATKy 3BHUYAHHOIO BOJIOIO, CIOJICKYIOTh
JUCTHIILOBAHOLO, 3JIETKA MiJCYITYIOTh 1 HAKPUBAIOTh HACTYIHY HapTii0 MPOOIpOK.

Ximiuni peaxmueu: Kucnora cipuana, x.u4., ryctura 1,84 r/cm>; kucimoTta consHa, X.d.,
¢dikcananmu 0,1 H; Boga nucTunboBaHa; HATPIIO TiIAPOKCHI, X.4.; MiJb CIpUaHOKHCIA, X.4.; Kamii
CIpUAHOKHUCIIUH, X.Y.; CEJeH METaJllYyHHi{; KucioTa OOpHa, X.4.; OpOMKpPE30JOBHH 3€JIECHUM;
METWJIOBHH YEPBOHHUH, X.4.; CITUPT €THIOBUH peKTH(IKOBAHUH.
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Tpucomyeanns ximiunux po3uunis, nompionux o pooomu cucmemu «Kjeltec Auto 1030
Analyzery.

1. TlpuroryBanns 0,1 H posuuny consHoi kuciotu. 0,1 H po3umH KUCIOTH CONSHOT
TOTYIOTh 13 (iKcamiHy.

2. IlpuroryBannsa 40 % po3umHy HaTpito rigpokcuay. 3Baxyors 400+ 0,001 r myry,
nepeHocsTh y hapdopoBHil CTAaKaH, OCTYIOBO A0Aa0Th 600 CM° AHCTHIBOBAHOI BOAH, CyMIII
MOCTIHHO TEPEMINIyIOTh CKISHOK manudkoro. Komu posuma oxonone (mo 40-50°C), ioro
MEPeTUBAIOTh Y poO0UHii OyTens eMHicTIO 10 J1 1 TOTYIOTh HACTYITHY MOPIIIO PO3YHHY JIYTY.

3. IlpuroryBanus karaiizaropa. 3BaxytoTh 2 £ 0,001 T MeTaiyHOTO CelieHy, HaBaXKy
MEPEHOCATh Y CTYIKY H pO3THUparOTh ii 10 craHy mopomky. Ilorim 3Baxkyrors 10+ 0,001 T
cipuanokuciioi migi i 100 + 0,001 r cipuanokucioro Hatpito. [li HaBaKKH MEPEHOCATH y CTYIKY 3
po3TepTuM celieHoM. CyMilll peTeabHO MePEMINTYIOTh, PO3THPAIOTh, TPOCIIOIOTH YEPE3 CUTO (o
0,5 mm). Onep:xanuii kaTanizaTop 30€piraloTh y CKISSHOMY MOCY/Ii 3 IPUTEPTHUM KOpKoM. MoskHa
KOpHCTyBaTHCs Katajizatopom (ipmu «Tecator» — tabnerkamu KpenpTabds.

4. ITpurotysanns 0,1 % po3unHy GpOMKPE30JI0BOTO 3€JI€HOr0. Y CKISIHUM CTaKaH4MK (Ha
100 mi) meperocsats HaBaxkky 0,1 £ 0,001 r inanKaropa 6POMKPE30JI0BOTO 3€JI€HOT0, 0Jat0Th S0
MJI €TUJIOBOTO CIIUPTY, MEPEMIIIYIOTh CKIISTHOIO MAJMYKOIO JI0 TIOBHOTO PO3YMHEHHS 1HAMKATOPA.
Po34mH i3 cTakaH4YHMKa MEPEHOCATh Y MipHY KoyiOy eMHicTiO 100 mur. CTakaHYMK CITOJIICKYIOTh
CIIUPTOM 1 3HOBY PO30aBICHHI PO3YMH MEPEHOCATh y KOJOY; 00’€M MipHOI KOJOH JOBOJSATH
CIHPTOM JI0 MIiTKH.

5. IIpurotryBaHHsS METHJIOBOTO YEPBOHOTO. PO34MH METHIOBOTO0 YEPBOHOTO TOTYIOTH TaK
caMo, SK 1 pO3YMH OPOMKPE30JI0BOTO 3€JI€HOro (IuB. M. 4), TUIBKU 3aMiCTh OPOMKpPE30JI0BOTO
3eneHoro 6eperbcs HaBakka 0,1 + 0,001 r METUIIOBOTO YEPBOHOTO.

6. IIpuroryBanHs po3uMHy OOPHOI KHMCIOTH 3 iHAMKaTtopamu. 3BaxyroTs 100 + 0,001 r
6opHoi kucinotu. HaBaxky nepenocsts y Oyrens Ha 10 1. [lepen mum 10 1 qucTuinboBaHoi BOIU
KUIUSITATh MpoTsroM 15 xB. ¥V Oyrenb 3 GOpHOIO KHUCIOTOIO HojaroTh 5—6 1 rapsdoi (70°C)
JUCTUIBOBAHOI BOAM ¥ PETENbHO TNEPEMIIIyIOTh 10 MOBHOTO PO3YMHEHHS HaBaXKW. [loTim
ponatote 100 mu 0,1 % po3unny OpomkpesonoBoro 3eneHoro ta 70 ma 0,1 % posuuny
METHJIOBOTO YepBOHOTO. P03unH y OyTii TOBOASTH A0 MITKH, IEPEMIIIYIOTh.

Kopuzysannsa. Kopuryiots 1 % OOpHY KHCIOTY 3a TaKOK METOAUKOK. Y NPUHOMHY
Kosi0y 3 OyTiia BiAOMparoTh 25 MII po34rHy OOpPHOI KMCIOTH, A0Aar0Th 100 M1 AMCTHIHLOBAHOT
BOoIU. SIKmo po3unH y Koj0i depBoHOro 3abapsieHHs, Horo TturpytoTs 0,1 H pozumnom
TIAPOKCUAY HATPIIO 10 HEHTpadbHOro ciporo 3abapsiieHHs. [linpaxoByrOTh 00’€M pO3UMHY
TIIPOKCHIY HATPIi0, NOTPIOHOTO JUIs KOPUTYBaHHS PO3YMHY OOpHOI KHCIOTH B OyTiai Ha 10 1 3a
dopmymoro: kinbkicTs 0,1 H myry = xinpkocti M tutpanty x 40. JlonaroTh 3HalAEHY KUTBKICTh
JYTy A0 pO34MHY OOPHOI KHCIOTH, PETEIHFHO MEPEMINTyIOTh. [ OTOBHMII 10 BUKOPUCTAHHS PO3YUH
OOpPHOT KHCIIOTH 3 IHIUKATOPOM Ma€ OyTH TEMHO-3€JIEHOTO 3a0apBICHHS.

Jnst JOCSITHEHHSI TOYHUX Pe3y/bTaTiB aHai3y Ha BMICT y MpoOax a3oTy, MPOTEiHy CIIiJ
OyTu abCOIOTHO BIIEBHEHUM Yy MPaBWIIbHIN KoHLEeHTpalil consHol kucinotu (HCI), tomy mio ne
MO’K€ IPU3BECTH 10 IPyOUX MOMUIIOK.

Sk craHmapTHy pEYOBHMHY 3a BU3HAUEHHS KOHIICHTpALii THTPAHTY BUKOPUCTOBYIOTH
Harpito kapOonar. Ilpubmmszno 10 r GesBoguoro kapGonary natpito (Na;COs;) BuCymyrooTh
npotsroM 2 rogud 3a 200°C. Ilicas oXonopKeHHS B eKcHKaropi 3BaxyioTh 0,4 T cranmapTHOT
PCUOBHMHU Ha aHAMITHYHKX Barax. HaBaxxky (W;) mepeHOCATh y IPUHOMHY KOJIOY, 101at0Th 40 Mt
JTUCTHITLOBaHOI Boau Ta 10 kpamnens 3mimanoro inaukaropa (0,1 r GpoMKpe30I0BOTO 3€JIEHOTO Ta
0,1 r mermmoBoro yepBoHoro B 100 mi eranony). TUTpyOTh 1O pPOXKEBOTO 3a0apBICHHS.
KinpkicTh BUKOpPUCTaHUX oM’ — A1. TIpoxkum’ ATUTH 1Ied PO3YMH MPOTATOM JCKITBKOX XBHIIWH,
HIBUJIKO OXOJIOAUTH BOJOTIHHOKO BOJOIO 10 KIMHATHOI TemnepaTypu. [IpooBXKyOTh TUTpYBaHHS
JI0 HaCTYTHOT 3M1HU 3a0apBlieHHs Ha pokeBe (00°eM A7), MpoLeAypy NOBTOPIOIOTH 1€ pa3 (00’eM
As3).

M- 18,870 xW,

= , Ie: M — MOJIIPHICTb.
A+ A4, + A4,
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Konmenrpartist Mmae OyTv BU3Ha4YeHA 3 TOYHICTIO JI0 YETBEPTOTO 3HAKY TTICIII KOMH, HATIPUKJIIA]T
0,1000 M.

Kap6onat Hatpito 30epiratoTb B eKCUKATOPi, Y CKISTHOMY MOCY/i 3 IPUTEPTUM KOPKOM.

Jucmunayis.  Jlng  mepeBipkd  piBHSA  BITHOBJICHHS  JUCTWIALIMHOTO  OJIOKY
BUKOPHCTOBYIOTh CTaHAApTHY pedoBuHy — cyabdar amonito (NH;),SO; 3 umcToToo
moHaimenie 99,5 %, monekynsapHoro Macoro — 132,14 r/mons. Bucymenuit npotarom 4 roa. 3a
temneparypu 102°C cynbdar amoHito 30epiraloTb B €KCHUKaTOpi, % a30Ty B cyiabdaTi aMOHIIO
(99,5 %) = 21,00.

Juctumorote y pooipi 0,15 T cynbdary amoHito.

ALT — KOMMIPOTE X A X 0,401}

Yoazomy = :
FPAMIPEIRY
ne: N — HopManbHICTh TUTPAHTY 3 TOYHICTIO JJO YETBEPTOTO 3HAKY TICIISI KOMH.
70
) eanvHu%azom
% sionosnenns = L 24
21,09

3a BUKOPHCTaHHS COJi aMOHIIO 3 1HIIUM CTYIIEHEM YHCTOTH, HaBeJIeH] BUIIE PO3PAXyHKH
CJIiJ] CKOPUT'YBaTH.

Ilpunaou ma o6radnanna. 1llada BuTsHKHA; mada CymWIbHA €JIEKTPUYHA 3
perymroBaHHsM Ta miaTtpuMkoro Temnepatypu (100-105°C); Barm mabGopatopni Il-ro kmacy
TOYHOCTI, 3 HalOUIBIIO Mexero 3BaxyBaHHS 200 r, abo iHIII Baru TOro X KJacy TOYHOCTI;
€JIEKTPOILUINTKA MOOYTOBA; TEPMOMETP KOHTAKTHHUI 3 PyXOMHUMH pOOOUYMMH KOHTaKTaMH THUILY
«TTIK-411-163» 450-500°C; mumHOK Jabopatopauii «JIM3» abo iHIIOTO THITYy 3 YHUCIOM OOEpTIiB
He menme 5000 o6/xB.; cuta NeNe 1, 08, 05; curo 3 po3mipom otBopiB 0,25 MM i3 Habopy
71a00PaTOPHUX CUT; OFOKCH METAJICBI 3 TOKPUIITKAMH 3aBBUIIKK 20 MM 1 JiaMmeTpoM 48 MM.

Ximiunuti nocyo: CTakaHW CKIsHI JaboparopHi emuictio 50, 100, 500, 1000 mi; koaou
naboparopui mictkictio 50, 100, 500, 1000 m; Oyrenb CKISHUE eMHICTIO 10 71; GaHKM CKIISHI
noOyToBl 3 MPUTEPTUMH KpHUIIKaMu; Kojba MipHa emHicTio 100 mi; crakaH ¢apdopoBuit
emuicTio 1500 mi; minetkn Ha 1 Mmi; OropeTka CkisiHa eMHIicTIO 50 MII; eKCHKaTtopu 3
dbapdopoBuMHU BCTaBKaMU; BOPOHKH CKJISHI JliaMeTpoM 4—5 cM.

Xio ananizy. Ilepen moyatkoM poOOTH Ha MPUIIAJI EPEBIPSIOTH TOTOBHICTD yCi€l cUCTEMH
710 3aITyCKY.

1. Cnouatky Ttpeba BIEBHHUTHCS, IO TEHEpaTOp MapH MOPOXKHIM (11 1BOTO
BiZIKpHUBaOTh OiYHY MaHelnb JiBopydY). I10TiM mepekpuBaroTh ApeHaKHHUI KpaH Ha 3aJHii maHem
(cTaBiATH OTO Y BEpTHKAIBHE MTOJIOKEHHS).

2. TlimHiMaroTh A0 YHOpY 3aXMCHY MPO30py WITOPKY. BinmyckaroTh Tpumay, CTaBIsATh Y
THI3/I0 IyCTy MpoOipKy (SKIIO BOHA TaM Il HE CTOITh), OMYCKAIOTh IITOPKY.

3. IlepeBipstoTh HasIBHICTh PEAKTHUBIB Y BCIX EMHOCTSIX MIPUIALTY.

4. BigkpuBarOTh KpaH HAJIXOKEHHS XOJIOIHOI BOAU 3 BOJOTOHY.

5. Bwmmkatote y Mepexy, HatuckaroTh kinaBimy «POWER»y, Ha nucruiei BUCBIUyeThCS
Hanc «HELP».

6. YmneBHHUTHCH, IO B EMHOCTI 3 TATPAHTOM BiJICYTHI OyIb0aIIKku moBiTps. SIKII0 BOHH €,
TO 1X 00OB’SI3KOBO CJI1/1 MO30aBUTHCH.

VYV pyduHOMY pexuMi MOpPIIHEM OIOPETKH 3 TUTPAHTOM MOXKHA KEpYyBaTH 3a JOMOMOTOH0
knaBimi «TITRANT». 3a Bigkpuroi 3axucHoOi WTOpKM HaTuckaroTh kiuasimy «TITRANT»
JIOTOpH, JIOKU MOPIIEHb OIOPETKH HE 3YMUHUTHCSA Y BEPXHBOMY MOJIOKEHH1, BATUCKYIOUU KUCIOTY
B €MHICTb 3 TUTpaHTOM. Hartuckarore knaBimy «TITRANT» nonusy, Kuciora 3amoBHIOE
oropetky. [Iporienypy mOBTOPIOIOTH 70 TOTO Yacy, MOKK OFOpETKa HE 3BUTBHHUTHCS Bill OyIb0amok
noBiTps. [loTiM 3akpuBarOTh 3aXMCHY IITOPKY ¥ Hartuckarorh kiasimy «TITRANT» moropw,
KHCJIOTA BUIMBAETHCSA 3HU3Y B TUTPYBAIbHY €MHICTb.

7. Haruckarots knmaBinry «AVTO» goropu i BiAKpHBAaIOTh 3aXUCHY INTOPKY. broperka
3aIIOBHHUTHCS aBTOMATUYHO, ITIiCJIS IIBOTO 3arOPUTHCS JIaMITouKa «Cycle overy.

8. Binximrountu «AVTO». HatucHytu Ki1aBimry JOHHU3Y.
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9. YV pydHOMY pEXHMI TEPEBIPSIOTh BIICYTHICTH OYJIHOANIOK TOBITPS B €MHOCTI 3
rigpokcuaoM Hatpito. [IpoOipka mae OyTH y THI3JI, 3aXMCHA IITOPKA 3aKpuTa, OOKOBA IMaHEINb
BIJIKpHUTA:

a) HaruckaroTh knaBimy «ALKALI», Hacoc pobuts oaun ob6ept. Ilpounemypy
MOBTOPIOIOTH J0 TOTO Yacy, MOKU JYT MOYHE HAAXOAUTH y MPOOIpKy, a TpyOKa 3BUIBHUTHCS BiJ
Oynb0aIIoK MOBITPS;

6) BimMipIOIOTh 25 cM® IHCTHILOBAHOT BOH, BHIMBAIOTH Y IPOGIPKY, POOIATh MO3HAUKY
PIBHS BOJH y TIPOOIpIIi.

BunuBaioTe BOIy, TpOOIpKy CTaBIATh Y THI3J0, 3aKpPHBAIOTh 3aXUCHY IITOPKY,
HaTHCKaroTh KiaBinty «ALKALIY. 3a npaBuisHOT poOOTH Hacocy y MpoOipKy 3a ouH 00epT Mae
HAMIATH 25 M pO3uMHY JIyry (CTaHZapTHE HaaxomkeHHs). Hacoc MokHa BigperynoBaTH Ha
MaKCHMaJlbHEe HaaXomKeHHS — 50 MJI, 3a IOIOMOI' 00 TalKH.

B aBTOMaTHUHOMY pex)UMi HACOC MOXE pOOUTH 2—3 CTaHIAPTHUX HATXOIKEHHS JIYTY.

10. ITepeBipsrOTh CUCTEMY MOTIIMHAIOYOTO po3urHy (0ydepHOTO).

AHanizaTop po3paxoBaHO Ha BUKOPHCTAHHS MOTJIMHAIOYOTO PO3YHMHY 31 3MIIIaHUMU
iHAMKaTopaMu (OPOMKpPE30JIOBUM 3€JI€HHM 1 METUIOBUM uepBOHMM Yy 1 % po3umHi OGopHOI
KUCJIOTH). Y PYYHOMY PEXHMMi HAJIXOKCHHS TMOTJIMHAI0YOTO PO3YHHY B €MHICTD JUISl TUTPYBAaHHS
3MIHCHIOETECA 3a nonoMororo kiasimi «RECSOLy. PexomennoBauuii 00’ em — 25 MiI.

a) mpoOipka y THI3/di, 3aXMCHa INTOpKAa 3aKpuTa, HaTHckaemo kiaBimy «RECSOLy,
PO3UYMH Ma€ HAAXOIUTH B EMHICTh JUIS TUTPYBaHHS,

0) 3a0uparoTh MPOOIPKY 3 THi3[a, 3aKPUBAIOTh 3aXUCHY IITOPKY, HATHCKAIOTH KJIABIITY
«STEAM» noropu, TakuM YHMHOM IE€PEKPUBAIOTh APEHAKHUM KiamaH I €MHICTIO, i€
BiZIOyBa€THCS TUTPYBAHHS;

B) BIAMIpPIOIOTH 25 MJI JUCTWJIbOBAHOI BOJAM, BWJIMBAIOTH y €MHICTH ISl TUTPYBaHHS,
POOJISITH TTIO3HAYKY PIBHS BOJH (0pa3y IIi/I IOYaTKOM 3BY)KEHHSI EMHOCTI);

r) BUMHuKaroTh Kiasiny «STEAM», BiIKpHBatOTh 3aXUCHY IITOPKY, HATUCKAIOTh KJIaBIlIy
«AVTO» poropu. Ilicns Toro, ik 3aCBITUTBhCS JIAMIIOYKA «cycle overy, MITOPKY 3aKpHBAaIOTh,
€MHICTh AaBTOMATHYHO 3alOBHUTHCS IMOTJIMHAIOYMM pPO3YMHOM. CrocTepiraioTh BiMOBIAHICTH
piBHSI pO3UMHY B €MHOCTI JUIs TUTpYBaHHS (25 mir). O0’€M perymoeTbes raiikolo Ha Hacoci. 3a
30UTBIIICHHS Y 3MCHILIEHHS 00’ €My MEepPeBipKYy MOBTOPIOIOTH, MovYrHarouu 3 1. 10 (0).

11. TlepeBipka aucTHISALIHHOTO 00’eMy. JIMCTHIALIS aBTOMATUYHO 3YMHUHUTHCS, KOJH
MOBEPXHS PIAMHM B €MHOCTI Ui TUTPYBAHHS OIYCTUTHCS HWXK4YE PIBHA CTpHxkHIB. [lepenHiit
CTpYKeHb Ui nporpamu Keenbpans, 3anHiit — aast nporpamu «/11». Cepenniii, KOHTPOJIbHUH,
Mae OyTH B HAMHM)KYOMY ITOJIOKEHHI.

a) TeHeparop mapy myctuii, knasima «STEAM» BuMKHeHa, Mpolipka y THi3MI, 3aXUCHA
IITOPKA BIAKPUTA;

0) HatuckaroTh knasinry « AVTO» noropu, 3acBi4yeThCs IaMIodka «cycle overy,

B) BUOMPAIOTh NMPOrpaMy i 3aKpUBAIOTh 3aXUCHY IITOPKY;

') BIAMIpSHHUI KOHTPOJBHUH 00’€M IUCTHUIIBOBAHOI BOJM Yepe3 BOPOHKY BHUIIMBAIOTH Y
€MHICTB JIJIsl THTPYBAHHS;

J) KOJU pIBEHb PIAUHHM JOCATHE KOHTPOJBHUX CTPHXKHIB, JAPEHAKHUN KIamaH Iif
E€MHICTIO BIIKPHBAETHCS Yepe3 ACKIITbKa CEKYH/I,

€) SKIIO CTPIJKHI JTy’Ke BHCOKO YW HM3BKO, iX PEryiOIOTh, MIATAHSIOTH MiJ Mporpamy
Ksenpnans y «1I».

[TporonoBani 06’ emu: s Keenpmans — 75-100 mur; morst «11» — 125-150 mor.

12. TlepeBipka renepartii mapu:

a) YNEBHUTUCS B TOMY, L0 JAPEHAXHUW KIamaH HAJAXOJKEHHS BOAM B TE€HEPaTop
3akputuil. Kpan HaaXxo1KeHHs X0JI0IHOI BOJH 3 BOJOTOHY BIAKPUTUMN, MPoOipKa y THI3/1, IITOPKa
3aKpUTa;

0) y pyuHomy pexuMi Hatuckaemo knasimy «STEAM» goropu. Po3umu i3 €éMHOCTI 3
€JIEKTPOJIITOM Ma€ HaIXOJIUTH Y BEPXHIO IIPO30PY €EMHICTh HaJ allapaToM CaMOIUIMBOM;

B) BIIKPHBAEMO KJIAITaH HAIXODKSHHS 1 CITOCTEPIraeMo 3a iHTUKATOPOM TapH;

T) KOJIM CTpiJKa iHAWKATOpa TOYHE PYXAaTHCh, NMEPEKPUBAIOTH HANXO/HKCHHS BOIU Ha
KUTbKa CEeKyH[I. SIKIIO 1HIWKATOp 3yNMUHUTHCS B HIKHIM YacTHHI YOPHOTO IIOJISA, KIIaraH
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BiJIKPUBAIOTh 3HOBY, TIOKH CTPIJIKa IHAMKATOpA HE 3yMMMHUTHCS Y BEPXHINA YaCTHHI YOPHOTO TOJIS,
KJIalaH 3aKPHBAOTh;

) 3a3BUYail yepe3 XBUIMHY BOJIa 3aKUIIA€ 1 IMapa Ta rapsda Boja 3’ sIBISIOThCS y MpoOipIli;

€) BoJIa, sIKka KOHACHCYEThCS, Oy/e 3alI0OBHIOBATH €MHICTD JJIsl TATPYBAHHA 10 KOHTAKTY 31
crpwkasIMHU. [IoTIM apeHa)kKHHMI KJIalmaH BiJAKPUBAETHCS, TIOKH €MHICTh 3BUIBHUTHCS BiJ BOJH 1
3HOBY 3akpuBaeTbcs. lle Oyae mMOBTOpIOBAaTHUCH /0 TOro 4Yacy, MOKM BKJIIOYEHA KJiaBila
«STEAM»;

) cuctema mporpiBaerbes 5—10 XB., miCaS IOro HAaTHUCKaOTh KiaBimry «STEAM»
JIOHU3Y, TIPOLIEC 3YMUHSIETHCS.

[Tpunaa roToBUil 10 BAKOHAHHS aHAII3Y.

VY pydHOMYy peXuUMi HATHUCKaIOTh MICTh pa3iB Ha kiaBimy «RECSOLy», Takum 4rHOM
3BUIBHSIIOTH CHUCTEMY HAIXOJDKCHHS TOTJMHAIOYOTO PO3YMHY B TUTPYBAJIbHY €MHICTH BiJ
OynnOamok mositps. [Ipunaz npaigtoe 3a 3a1aHOI0 TPOTPaMOI0.

Jlns oneprkaHHs Ha AMCIUIET pe3ysbTaTiB aHali3y 6e3mocepeHbo y % npoteiny (6inka) y
nporpamy Mnpuiaay BBOASATH MOCTIHHUMA KOe(IlieHT 1 MOMPaBKy Ha MOKa3HUKU XOJOCTUX JTOCIIIIB
3a IUCTHIILOBAHOIO BOJOIO.

Jliis poro Ha mepenHii BepxHii manemi Ha Tadmo «B» — 1000, Ha Tadmo «BLANK» — 00.

VY mpobipky BimMipstoTh 20 M AMCTHIBOBaHOI BoaM. [liqHIMAIOTh 3aXUCHY INTOPKY 1
CTaBJSITh NPOOIpKy y THi3mo. KnaBimy «AVTO» HaTUCKalOTh JOTOPH, 3aCBIYYETHCS JIAMIIOUKA
«cycle over», mropky omyckawTh. JMCTHISLISA i TUTPYBaHHS BMICTY MPOOIPKH MPOXOIHUTH
aBTOMaTH4HO. [Ipoueaypy MOBTOPIOIOTH KUIbKa pa3iB /0 BCTAHOBIEHHS IMOCTIHHOTO 3HAYCHHS
xoJnoctux pociifiB. Koxxnoro pasy, skuo B=1000, A=0000, BLANK=00 nucruieii BucBiuye (M)
He3aJIeXKHO BiJ Macu npobu. BeranosimioroTs koHcTaHTy «BLANK)Y Ha 11e 3HaueHHs, HalpuKiIaf,
00-99 mu1. Pesynbrat O6ynyTh ckopurosani mij 3HaueHHs «BLANK).

Kpim mporo, nepen AOCHIKEHHSIM KOKHO1 MapTii mpo0, MOBHICTIO XIMIYHO aHAJI3YEThCS
KOHTpOJIbHA Mpo0a, 1100 KOMIEHCYBaTH Oyb-sIKMIl BHECOK DPEAKTHUBIB, sIKI BUKOPUCTOBYIOTb.
KonTtponbHi mpoOu MaroTh 0OpOOISATHCS aHAJIOTIYHO 0 Mpo0, SKi TOCTIKYIOTECS. Y HaIIOMY
BUTIAJIKy Ma€ JIUrepyBaTHCS Mpoda, 10 ckiaay skoi Bxoauts 0,7 T KaramizaTtopa, IO MICTHTh
K2SO,4 : CuSQO, : Se =100 : 10 : 2 1 8 M1 KOHIICHTPOBAHOI CipYaHOi KHCIIOTH.

[Ticns nporo KHONMKaMu Ha Tabyio «B» BBOAATH y Mporpamy MOCTIHHHMIA KOSPIIIEHT, SKUI
JIOPIBHIOE:

N x 0,014 x100x K

H
ne: N — HopMabHICTh COJITHOT KMCIIOTH 3 TOYHICTIO 10 Y€TBEPTOTO 3HAKY;
0,014 — r-eks. azoty;
H — naBaxka 3paska, T;
K — xoediuieHT nepeBeaeHHs a30T-npoTein (6,25; 5,7 3anexHo Bix npodH).
Ha ta6mo «BLANK)» kHONKam# BBOJSATH OKa3HUKH XOJIOCTOTO TUTPYBaHHS, JIBa 3HAKU

miciist KOMU. SIKIIO € TonpaBka Ha MOBHUMA XIMIYHUN KOHTPOJbL MTPOOH, TO
B (T— BY< Wx0,014x100x K

H
ne: T'— 06’eM TUTPYBaHHS IS IPOOH, MIT;
B — 00’eM TUTpYBaHHA AJ11 KOHTPOJIIO, MJI.

[Ticrist BUKOHAHHS BCIX MPOILETyp, OMMCAHUX BUILE, IEPEXOATH 10 aHaTi3y mpoo.

[TixiliMaroOTh 3aXUCHY IITOPKY, MPOOIPKY 3 pO3UMHOM MPOOH 3’ €THYIOTh 3 AUCTHIIALIIHOIO
TOJIOBKOIO, HAJIIBAIOTh HAa KOPOK, (PIKCYIOTh TpUMadeM 3 MiAMHUPAIOYOI0 YaIIeyKor (THI3ZOM).
OnyckaroTh 3aXMCHY LITOPKY aHaji3aTopa, UM CaMUM BKIIOYAIOTh POOOYMM IMKI, 3a SKOTO
ABTOMATUYHO y MpoOipKy HaaxoAauTb 25 abo 50 mia (3anmexHo Big pexumy MIKPO-MAKPO)
40 % nyry Ta 25-30 MIJI TOTJTMHAIOYOTO PO3YHHY B EMHICTB JJISl TUTPYBAHHSI.

[TapoBuii kiamaH BIAKPUBA€THCA 1 Mapa 13 TeHepaTtopa MPOXOAUTh yepe3 Te(IOHOBY
TpyOKy B poOipKy 3 nmpoOoro (e BiAroHKa naporo). ¥ pe3ynbTati B3aeMoii cyib(ary aMoHito 3
JyroM BHIIISAETbes amiak. 3BiutbHeHHMH Ta3 (NH;) pasom i3 maporo mpoxomuTs depes

B=
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KOHJICHCATOp, OXOJO/DKYETHCS, HAAXOAUTh y TUTPYBAJIbHY KOJIOY W TOTJIMHAETHCS PO3UMHOM
OOpHOT KHCITOTH 31 3MIIIAHUM 1HIUKATOPOM.

OpHoyacHO 3 JAMCTWIALIEI0 BiAOYyBa€TbCcs TMPOLEC THUTPYBAHHA, SKUM «KEPYE»
Mikpornporecop ((poTOeNeKTpUUHUN CHUTHANII3aTOP). IHAMKATOP Y €MHOCTI JUIsl TUTPYyBaHHS
MOCTIMHO MIHSI€ KOJIp 13 3€JI€HOr0 Ha YePBOHUM, CYMIIl IHTEHCHUBHO MEPEMIIIYETHCS MIIIANIKOIO,
sKa MICTUTBCSI B TUTPYBaJbHIN kamepi. Koy piBeHb piluHU B €MHOCTI JUIl TUTPYBAHHS JIOCSITHE
PIBHA KOHTPOJBHHX €JIEKTPOJIiB, MIKPOIPOIIECOP «CXBAIIOE» PIlIEHHS IIOJ0 BiIMOBIIHOCTI
3a0apBIICHHS PO3YMHY «KIHIICBOMY pe3yJbTaTy». SIKIIO 1€ Tak, BiAOyBa€ThCS KOMIICHCAIIS
JOJTAHOTO TUTPAHTy (00 IOCATTH TMOCTIHHOTO 00’€My AMCTHIIAINT HE3aJICKHO BiJl KITBKOCTI
00’emy TuTpanTy). CurHan 3 ¢oTompuiiMada MiKpoOmpoIiecopa MOAAa€ThCs Ha IMiICHITIOBAY, a
noTiM Ha i poBuid iHAUKATOP. ITicis bOTO BIIKPUBAETHCS APEHAKHUAN KIIAlaH 1 3aKpUBAEThHCS
napoBuil. [lpunan aBromaTuuHO BifKiIrO4ae Bci QpyHKuii pododoro nukiny. Kinuesuii pesynbrat
BHCBIYY€ETHCS Ha JTUCILIET.

Bumukannusa npunady
[lepexpuBarOTh KJIanaH HAIXOKEHHS BOJIM B TApOTEHEPATOP.

BinkpuBaroTk 3aXUCHY IITOPKY, 3HIMAIOTh ITPOOIPKY.
Bumukarots kiaBinry «AVTO.

Bumukarots kiaBinry «POWERD.

BigxmouaroTs puiiaa Bil MEpexi.

BinkpuBaroTh qpeHaKHWHA KIaTaH.

3aKkpuBalOTh KpaH HAJAXO/HKEHHS XOJIOJHOT BOIH.

[IpoTuparoTh yci MIaCTUKOBI YaCTHUHH.

3aroBHIOIOTHh EMHICTh JIJIs1 TUTPYBAHHS AUCTUIHOBAHOIO BOJIOIO.

IIpoginaxmuxa npunady

1. IloTwXHS OYUIIAIOTH EMHICTB 3 PO3UYMHOM EJIEKTPOJIITY Ui TaporeHepaTopa.

2. IlaporenepaTop MpOMHBAIOTH 1 3aIIOBHIOIOTH JUCTUIHOBAHOIO BOJIOKO.

3. Yci eMHOCTI OYHIIYIOTH TEpe/ KOKHOIO HOBOIO 3aIPaBKOI0 PEaKTHBAMHU.

[IloxBapTanbHO:

Ouuwyroms:

— EJIEKTPOAM TaporeHepaTopa BiJ HAKWMy, JJIS [BOTO HOTO 3aloOBHIOIOTH PO3YHHOM
JMMOHHOT KHCIIOTH KOHIEHTpauieto 125 r/m;

— J103aTOP HAIXOKEHHS OTJIMHAIOUOTO PO3UHHY;

— €MHICTb Ul TUTPYBaHHS (TUTPYBaJIbHY KaMepy) Ta €JIeKTPOAH JUCTHIIALINHOIO piBHS
pianHu;

— 3BUIBHSIOTH yCl €MHOCTI BiJl PEaKTHUBIB 1 NPOMUBAIOTh YCIO CHCTEMY TUCTHUIHOBAHOIO
BOJIOIO.

Konwmponwwoms: 00°€eM HaAXOMKEHHS Iyry; 00 €M HAAXOKCHHS TOTJIMHAIYOTO
(OydepHOT0) pO3UMHY; TUCTHIALIMHUN 00’ €M; CTaH TyMOBOTO KOPKa Ha JUCTWISAIIHHINA TOIBII.

Texnika Oe3nexu:

1. Tlpunan mae OyTH 3a3eMIIEHUM.

2. Jlurectep He MokHa HarpiBatu Buine 430-440°C.

3. 3a poOOTH 3 KOHIIEHTPOBAHWMH CipYaHOI, COJITHOK KHCJIOTAaMHU Ta JYraMH CIij
NPAIIOBAaTH B 3aXMCHUX OKYJISIpax, TYMOBHX pyKaBHUYKax 1 pecripaTopi.

Onpauroeannsa pe3ynomamie. Pe3ynbraTi, 10 BUCBIUYIOTbCS Ha JAWCIUIET TpHIIAmY,
3aHOCATH JI0 KYPHAILY, YCEPEIHIOIOTh Ta aHAJI3YIOTb.

Po30iKHICTD y KUIBKOCTI a30Ty MDK MapajeJbHUMHM BU3HAUYEHHSIMHM HE ITOBMHHA
nepeBuIyBaTh 2 %, SKILO 3HaiIeHnH BiACOTOK a30Ty npuitHsaTu 3a 100. TakuM 4MHOM, 32 BMICTY
3% a3oTy B peuoBHHI PO30KHICTP MK MapajelbHHUMU BU3HAYCHHSIMH Ma€ OyTH He Oinblie
0,06 %,a3a6% —0,121T.1.

Ilpumimka: cuctema KOHTpONIO sIKOCTI B «Tecator AB» ceprudikoBana 3rigHo 31
crangaptoM JICTY ISO 9001:2009 «Cucrema ynpapninus skictio. Bumoruy. Lle o3Havae, 1o sk
pO3poOJIeHHS, TaK 1 BUPOOHWIITBO AHATITUYHOTO OOJIAJHAHHA MPOBOJMUTHCS 3TIAHO 3 UITKO
JIOKyMEHTOBaHUMH Tiporiefypamu. Ha oGnmagHaHHI BKa3zaHi POIEAYPH, SKi BUKOPHUCTOBYIOTH SIK
3a Horo 30MpaHHsI, TaK i 32 TECTYBaHHS.

LCoNoObhowNE
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2.1.3 Bu3HaueHHsI BMiCTY KPOXMAJIIO MOJISIPUMETPHYHUM MeToa0oM (3a EBepcom)

MeToa BHKOPHCTOBYIOTH JUISL 36PHOBUX 1 KpYIT STHHX
BU/IB. MeToJl I'PYHTYETbCS Ha NEPETBOPEHHI KPOXMAIIO B
IyKop 0e3MmocepeaHiM T1IpOoIi30M COJISTHOIO KHCIOTOIO Ta Ha
3aTHOCTI MPOAYKTIB TIApONi3y TMOBEPTATH IUIOIIUHY
noJisipu3anii B MEBHOMY HAmnpsIMKy W Ha MEBHY BEJIUYUHY.
AHaJIi3 BUKOHYIOTh 32 JOTIOMOTOFO ITyKpOMipa.

PeaxkTuBmu:

1. 25 % posuun conanoi kucromu. Y MipHYy KOIOY
€MHICTIO | 7T 1Oaf0Th MEBHY KIJIBKICTh JUCTHIHLOBAHOT BOJIH,
a TOTIM TPWINBAIOTh 635 MJI KOHIICHTPOBAHOI COJISTHOL
kuciotu (ryctuna 1,19 r/cM®) i 10BOIATH BOIOIO JI0 MiTKH.
[lepeBiparOTh KOHIIEHTpAIII0 MPUTOTOBAHOTO PO3UMHY 3a
TYCTHHOIO, sIka Ma€ AopiBHIOBaTH 1,12 r/em’.

2. 1,124 % poszuun conauoi xkucnomu. bepyts 24,7 mn
KOHIIGHTPOBAHOI COISHOI KucIoTH rycTuroro 1,19 r/em® ado
40 w1 25 % posunny rycruHoro 1,125 r/em® i moBomsTh
Bojoro A0 1 1. T'oryBatu 1,124 % po3umH CONSHOT KUCIOTH
Kpaile 3a JBa 3aXOAH: CIIOYaTKy TOTYITh 25 %, a moTiMm
pO3BOAATH HOro BoOK0 (i3 po3paxyHKy 40 mi Ha 1 1).

Puc. 16. 3arajabuuii BUIJIsAA
npuiaany Kjeltec Auto-1030-
Analyzer

[TpaBunbHicTh KOHUEHTpawii 1,124 % comnsHOi Kuciotu mnepeBipsoTh TUTpyBaHHsM 0,1 H
po3unMHOM inkoro Hatpito. 1 Mia kucinotu Mmae Bianosimatu 3,1 ma 0,1 H posumny mayry.
BinxwiieHHs BiJ BKa3aHOT KOHIICHTpAIIil KUCIIOTH JOITyCKaeThes He Outbie, Hix £ 0,002 %.

3. Posuun ¢hocpopnosonvppamosoi kuciomu. 4 T KACIOTH PO3UMHAIOTH y 70—80 M
JTUCTUIIBOBAHOI BOJH, EPENUBAIOThH Y MipHY KonOy Ha 100 M1 i JOBOJSATH IO MITKH BOJIOIO.

Obnaonanna. Lykpomip «CY-2» abo iHmoi cucremu; koibu mipai Ha 100 M (kparie
Komnbpayma); kon6u xoniuni Ha 100-200 mut; Boponku aiamerpom 90—100 mwm; mineTku Ha 50 mit;
¢binbTpu.

Xio ananizy. Ha TexHIYHUX Barax, Ha IJISHIEBOMY Manepi 3BaXKylOTb 5 I' pO3MEIECHOrO0
3epHa. HaBaxky nepenocsats y kon0y Kombpayma na 100 M — npunuBaroTh mineTko 50 mu
po3unny 1,124 % consiHOI KUCIIOTH.

Konly 3aHyprooTh y KHUIUIS4y BOJSHY OaHIO Tak, II00 BOAA MOKpUBAla BCIO IIHPOKY
YacTUHY KOJIOW, 1 3a Oe3nepepBHOTO KMIiHHS TpuMaroTh 15 xB. [lepmii 3 xB. mepeMimnyroTsb ii
BMICT IUIABHUMH KpPYrOBUMH pyXaMmu, He BHiiMatoun 3 Oani. Yepez 15 xB. konOy 3 Oani
BUIMAIOTh, OJMBAIOTH XOJOJHOK BOJOI0, MPHOMU3HO 10 90 MiI, i IIBUAKO OXOJOMXKYIOTH IO
20°C.

Jns ocakeHHs OINKIB 1 OCBITJIEHHS poO34yuHy AoAarTh 4-5 mun 4 % po3uuHy
dbochopHOBOIBPPaMOBOi KHCIOTH, NEPEMINIYIOTH YMICT KOJOHW, TOBOISTH JUCTHUIHOBAHOIO
BOJIOIO /IO MITKH, NEPEMIIIYIOTh 1 PUIBTPYIOTh Yy cyXy KonOy. Ilepii mopiii ¢inbTpary 3mMuBaroTh
Ha3aj y BOpoHKY. [Ipo3opuii pinpTpaT nonspusytoTs y TpyOui 3aBaoBxku 200 M.

PoOmaTe m’sTh BIUIIKIB MOKAa3HMKIB IyKpoMipa 1 3HAXOIATh cepemHe. Pi3HMI Mix
OKpEMHUMH MOKa3HUKAMU IIyKpoMipa gomyckaeTbes 10 0,1 mm.

Iiaponiz kpoxmaiio ciiJi BECTH y JIBOX HaBaKKaxX (JIOCBITYEHI MpaIiBHUKH MOXYTh
NPOBOJMTHU B OJIHII HaBaXIli 32 YMOBH, 1110 B OJIHOMY 3pa3Ky i3 cepii, Sika aHaIi3yeThCs MPOTATOM
JIHS, T1IpOJi3 KpOXMajlo 1 BCl MOCTIAOBHI omnepauii BeAyTh y JIBOX HaBakkax). Pi3HMI Mix
napajieJIbHIMU BU3HAYCHHIMH Mae OyTH He Oinbine, Hix 0,5 %.

Onpayiosanns pezynbmami. YMICT KPOXMAJIIO B JOCIHII)KYBAHOMY 3€pHI Ha aOCOIIOTHO
CyXy pe4OoBHHY BH3HauUaroTh 3 TouHicTIO 710 0,01 % 3a hopmyoro:

K %100
% Kkpoxmanio = u,

100 -6
JIe: a — CepeIHii MOKa3HUK IyKpOMipa;
K — xoedirmient EBepca (3a7exuTh BiJl BUILY KPOXMAIIO);
6 — TIrpoCKoITiuyHa Boaa, %.
MeToauka npoBeaeHHs kBanidikauinHOT ekcnepTnan copTiB POCINH Ha NPUAATHICTb 40 NoWMpeHHs B YkpaiHi. MeToam

BM3HAYEHHS MOKa3HWKIB AKOCTi NPOAYKUii pocnuHHMLTBA. 3aTBepakeHo Haka3om MiHarpononituku Big 12.12.2016 Ne 540
78



Koeoimient EBepca ais pi3HUX BUIIB KPOXMAJIO 32 HaBaXKH 5 T, 00’ emy komou 100 M
3a moJIsIpU3allii B IyKpomipi y TpyOui 3aBmoBxkku 200 MM ckianae (Tadi. 28):

Tabnums 28
KoedinienT EBepca nuis pizHUX BHAIB KPOXMAJTIO
Bunu kpoxmaito Koedinient EBepca
Kykypynzsuuit 1,879
[Mmennunuii 1,898
Kurnin 1,885
Slaminawnit 1,912
BiBcsuuii 1,914
PucoBwii 1,866
Coproswii 1,925
ITpocsauit 1,818

['iapomni3yroTh KpOXMallb Ha KHILITYii BOsHIN OaHi. [Ticist Toro, sik KoJa0u mocTaBiieHi Ha
KUATUIAYY OaHo, KHITIHHS 3YINHHUTHCS, ajie MOTpiOHO, M00 BOHO BiIHOBHJIOCH yepe3 2—3 XB.,
TIIBKU TOJII T1IPOJIi3 Oyze MOBEACHO /10 KiHI. ToMy OaHs Ma€e Bi MOTYXKHI CITipasi JIsl HArpiBY 1
NOJBIHUN KOPIyC, IIICTHAIIATh OTBOPIB, SIKI 3aKPUBAIOTHCS 3aCIHIHKAMHU U BCTAHOBIICHHS
Kos10. Butpara enexrpoeHeprii Ha i HarpiBaHHS cKiajgae Onusbko 5 kBT. 3amucu BemyTh 3a
dopmoro (tabdm. 29).

Taomuus 29
®dopma 3amHCy AAHUX Y KYpPHAJ
BusnauenHs kpoxmainto, %

. MOKAa3HUKH ITyKpOMipa s KpOXMaJIko
Hasea copty | & = g < HOBiTpiHo— rirpocxc‘p— a6COJ'113IOTH0

(xom) S| 51 ulmv| v|g| o fiHol cyxiit
SIS - £ | peuyoBHHI, BOIH, %0 yXH-
= 3 % PEUOBHHI,

%

1 2 3 |4]5[6]7]18]9 10 11 12

2.1.4 BusHayeHHS BMIiCTY CHPOi KJIiTKOBHHH

MeToxa BUKOPUCTOBYIOTH JJIsi KOPMOBUX Ta OBOUYEBHUX BHUIIB (TIepelb, KBACOJI).

Jlo ckiagy cupoi KIITKOBHHM BXOJSATh: YHCTa KIITKOBHHA, YacTHHA TE€MiLIENIONO3H,
JITHIHY, KyTHHY, JEsKi OLIKOBI peYOBHHM W 30iibHI eneMeHTH. [IpoOy 0OpoOIIsioTh CipyaHOO
KHCJIOTOIO, JIyTOM, CIIUPTOM Ta €(hipoM, MiciIst {bOTO POCITUHHUHN 3aJIUIIOK 3BAXKYIOTb.

PeakTuBu:

— 1,25 % posuun cipuanoi kucromu. B mTpoBy MipHY KOJIOY 3 TUCTHIHOBAHOIO BOJIOIO
BJIMBAIOTh 7,1 MJI KOHIIEHTPOBAHOI Cip4aHO! KHUCJIOTH IMUIbHICTIO 1,84 r/em® i 1OBOISATH pO34YnH
BOJIOIO JIO MITKH;

- 2,5% po3zuun ioxkoeo Hampito. PozumHSAIOTE Jyr i3 po3paxyHky 30 r mHa 1 7
JUCTHIIbOBaHOI BOAU. KOHLIEHTpallil0 pO3UMHY iKOrO HATPil0 BCTAHOBIIOIOTH TAKUM UYHWHOM:
2,5 % po3uuH igkoro Hatpito — 1ie 0,64 H po3unH;

— eTUJI0BUH ciupT, 96 %;

— JeTUI0BUH edip.

ObnaonanHs: CTaKaHYMKHU 3 MPUTEPTUMHU KpHUILKaMH, MipHI mumiHapu Ha 100 1 250 mo,
TEepMOCTIHKI XiMiuHiI cTakand Ha 500 mur; XimiuHi BOpOHKH maiameTrpoM 70 MM, KOJOM KOHIYHI
wiockoJoHHI Ha 250-500 mu; CKJISIHI Majduykyd 3 TYMOBMMH HAKOHEYHHKAaMH, BOPOHKA JUIs
BiZICMOKTYBaHHS.

ITiocomoexa npobu 0113 eusHayenHs. 3a MATOTOBKU CEPEIHIX MPOO IS IMBOTO aHaJi3y
JIOCTaTHRO PO3MOJIOTH PEYOBHHY 10 YACTHHOK NPUONM3HO | MM B JiaMeTpi, TOMY IO JyXKe
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TOHKMH TIOMEJT MOXe OyTH TNPUYMHOK BTpaTH JpiOHWX dYacTUH 3a (GUIBTPYBAHHSA IIiJT
PO3PIKEHHSIM.

Xio ananizy. Ha aHanmiTUUHUX Barax Ha DJISIHIIEBMH Mamip KiaayTh HaBaxkky 2,5-3,0 T
MOBITPSHO-CYXOi PEUOBUHH, MEPEHOCITh 0 XiMidHOTO cTakaHy Ha 500 mi, HanuBaroTh 200 M
1,25 % cipuaHoi KMCJIOTH 1 BiIMIYAIOTh PIBEHb PIAMHU Yy CTaKaHi BOCKOBUM OJIiBIeM. [3 KOXHOT
npoOu OepyTh MO /B1 HABAKKH.

Piguny B cTakaHi JOBOIATH A0 KHITIHHSI, 0 TpuBae mpotsaroMm 30 xB. SIKII0 pedoBHHA
ocilla¢ Ha JHO, TO IS 3amo0iraHHs TPUTOPAHHS BMICT TEPIOAMYHO TOMIIIYIOTH CKIISTHOIO
MAJMYKOI0 3 TYMOBHUM HaKOHEUYHWUKOM. He ciim momyckaTté OypxXJIMBOTO KHITIHHA. Y Mipy
BUTIAPOBYBAHHS PIIUHU Yy CTaKaH JOJHMBAIOTH Tapsdy BOJY IO MITKH, m00 HE 301IbIIyBajach
KOHIICHTpAIlisl KHCIIOTH, KA pearye 3 KIITKOBUHOO. J[oMMBaTH BOAY CIij i3 TMPOMHBAIKH, 100
OJIHOYACHO CHWJIBHUM CTPYMEHEM 3MHUBATU NPWINILIL A0 CTIHOK CTaKaHa YaCTUHKU OCajy.

[Tin yac KUI’SATIHHA TOTYIOTh MNPUCTPId ansi GiabTpyBaHHS. Bin ckimagaerbes 3
BOJIOCTPYMEHEBOT'0 200 1HILIOrO HACOCY, CTaKaHa Ta BOPOHKU JUIsl BIIICMOKTYBAHHS.

ITo 3akiHYeHHI KMII'SITIHHS Ocaly JaroTh OCICTH y crakaHi (2—5 xB.). [loTiM BOpOHKY 3
(GUIBTPOM 3aHYPIOIOTH Y L€ Tapsiuy piAMHY JUIsl BIACMOKTYBaHHS ii 31 crakaHa. IIpu mpomy He
CJIIJT OITyCKAaTH BOPOHKY IIMOOKO B pifMHYy, 00 1Ie yCKJIaaHIoe (QiTbTPyBaHHS: 10 CTIHOK BOPOHKH
i moBepxHi (QiIbTpa NPHITHIIAC 0araTo YaCTMHOK 0CaJy, SIKi BaKKO 3MUTH 3HOBY B CTaKaH.

Komu wmaiibxke BCro plI[I/IHy Oyzne BHIAIECHO, Yy CTaKaH HAJMBAIOTh /O MITKH Tapsdy
TUCTUIBOBAHY BOAY, NAIOTh OCICTH OCaay 1 3HOBY BIJICMOKTYIOTH PiJHHY Yepe3 BOPOHKY.
OOpoOJIeHHS TapsS9Y0I0 BOJOK0 TOBTOPIOIOTH 2—3 pa3u JOKK (GuTbTpar He Oyae HEHTpadbHUM 3a
pooOu Ha JaKMycC (715 1IbOT0 OepyTh OCTaHHI MOPIIii PiANHH, KA BUTIKAE 3 BOPOHKH).

Skmo ¢uIbTpaT 3a BIICMOKTYBaHHS Oyae 3a0WUTHI yaCTMHKaMHU ocady, TO iX 3MHBAIOTh
CWJIBHUM CTPYMEHEM raps4oi BOAM i3 MPOMUBAJIKH 3HOBY B CTaKaH.

Jo 3anumky micis npomuBanHs nonaoTh 100 mi 2,5 % po3uuHy igkoro Harpito, piBeHb
PiLAMHU y CTaKaHi TOBOJATH A0 MITKH XOJOJHOIO IUCTHIHOBAHOKO BOJIOIO (TAKMM YHHOM 3aJTUIIOK
06po6usitoth 200 mit 1,25 % po3urHy IIKOTro HATPirO).

BwmicT crakana HarpiBaloTh 10 KHMiHHA. Kum’satate piBHO 30 XB., TIATPUMYIOYU
MOCTIMHUN DPIBEHb PIJMHHM Yy CTaKaHI JOJaBaHHAM KWIUIA4Oi Boau. Ilicisi HarpiBaHHS 3 Jyrom
PO3YMH OXOJIO/DKYIOTh (IUIsl IIBHAIIOrO (imbTpyBaHHsS), (QUIBTPYIOTH HOTO 1 3HOBY OCaj
NPOMHBAIOTH TPUUi T'apsiuo0 BOIOIO.

[Ticnst Toro, sSIK Ocajx MPOMUTO, a JiiiKa Ta QUIBTP OYMIIEH] BiJ HOro YaCTUHOK, Y CTaKaH
JOJJAI0Th TPOXHU BOJAM, IMIJKUCIIEHOI JBOMA-TPbOMa KpaIIsIMM PO30aBIEHOI CipYyaHOi KHUCIIOTH
(mpob6a Ha makmycoBomy mamepi). Ocaj 31 cTakaHa 3a JOIIOMOTOIO raps4oi BOJIU NMEPEHOCATh Ha
narnepoBuil GpinpTp y 3BMUaiHINA BopoHi. [lanepoBuii GinbTp 3a3naneriip MiACYIIYIOTh pa3oM 3
OIOKCOM y TepMocTaTi MpoTAroM onHiel roamHu 3a Ttemneparypu 130°C 1 3BaxylOTh Ha
AQHAJITUYHUX Barax.

Ocan Ha (QinbTpi MPOMHUBAIOTH TAPSYOI0 AUCTHILOBAHOKO BOJOIO TPUYI 1 IBIYl — CIIOYATKY
€THJIOBUM CIIHPTOM, a MOTiM cipyanuM edipom. CrupT i edip npuinBaroTh Ha QUIBTP TakK, 00
ocaj OyB MOKpUTHI peakTuBaMHu. Ha mpoMuBaHHS OJIHI€T HABAXXKW BUTPAYAOTh ONM3BKO 50 M
cnupty 1 50 ma edipy. @uIbTp 3 0CaAOM Ha JiiIl 3aIMILAIOTh HA HIY y BUTSDKHIN madi, a BpaHIll
HOro mepeHocsiTh y TOM camMuil OIOKC, Yy SKOMY CYIIMBCS MYCTHH (iAbTp, 1 BHCYLIYIOTH 32
temneparypu 130°C npoTsarom 1BOX roJuH.

Brokcu 3 KITITKOBHHOIO OXOJIO/KYIOTh B €KCHKATOPI 1 3BaKYIOTh.

Pi3HuIg Mixk Macoro GibTpa 3 KIIITKOBHHOIO i MacOI0 MOPOKHBKOTO (DUTHTPA A€ KUTBKICTh
CUpOT KJIITKOBHHH Y B3ATIi HaBaxii. JaHi 3anucyots y hopmy (tadi. 30).
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Ta6murs 30
dopMma 3anucy JaHUX Y )KypPHAJ

Homep| Maca, r Bwicr, %
Hassa S| 5| S OroKkca 3 KJIITKOBHHH B| . .
S K . : . rirpocKoIn- | KJIITKOBHHHU B
= % Orokca OCKO ITKO
copTy sl 2| 3 . |bimpTpOM| KITITKO- | TIOBITPSHO- A
=| 2| 8 3dimp-|: . . MYHOT a0COTFOTHO
(xom) Elo| = 1 KIIITKO- | BUHU cyxii - .
3 T | Tpom . BOJIOTH | CyXiil pe4OBHHI
BHUHOIO pedoBUHI
1 213 4 5 6 7 8 9 10

BwmicT cupoi KIITKOBUHH B a0COTIOTHO CYXili peUuOBHHI PO3Pax0OBYIOTh 32 (POPMYIIOIO:

6 x100x100
a(100—g)
JIe: @ — HaBaXXKa MOBITPSHO-CYX01 pEYOBHHH, T}
6 — 3100yTa Maca Cupoi KIITKOBUHH, T
6 — BMICT T'IPOCKOIIIYHOI BOAU B pe40OBUHI, %o.
Po3x0mKeHHs MiXk TaHUMU MapaeIbHIX BU3HaYeHb Mae Oyt He Oinbie 0,15 %.

2.1.5 Bu3sHayeHHS 30JIbHOCTI

HaBaxky moapiOGHEHOro 3epHa 030JI0I0Th, 00€PEKHO MPOKAPIOIOYH 32 BITLHOTO TOCTYITY
noBiTpst. Byruens, BojeHb, a30T 1 YaCTKOBO KHUCEHb BUIIITAIOTh, 3aJIMIIAIOTHCS JIMIIE MiHEPaJIbHi
PEYOBHHHU Y BUIJISIII OKHCHUX CIIOJYK.

O30neHHS MOXHA BecTH 0€3 3aCTOCYBaHHs MPUCKOpPIOBaya a00 BHKOPHCTOBYBATH, SK
NPUCKOPIOBAY, XIMIYHO YUCTY a30THY KUCIIOTY.

PeaxTuBu: XJI0pUCTHIA KalbLil MPOXKapeHUH, KUCIOTa a30THA XiMIYHO YHCTa, TYCTHHOIO
1,20 r/em®.

Ob6nannanss: dapdoposi Turm (kpame Ne 4), TUreIbHI ML, €JeKTPUYHA MyQeabHa
mid.

Xio ananizy. Ozonennsi 6e3 npuckopiosaua. Hucti cyxi ¢gapdopoBi TUTII HONEPEIHBO
MPOXKAPIOIOTh Y My(QenbHI TMedi MPOTATOM OJHIET TOAWHHU, OXOJODKYIOTh 1 3BaXylOTh Ha
aHaMTHYHUX Barax. [TotiMm OepyTh BiJ KOXHOI cepeaHboi mpoOw mo aBi HaBaxku 2,0-2,5 r
MOBITPSIHO-CYXO1 PEYOBHMHH, MPUYOMY HABAXKKY B TUTENb KIQJyTh HEIIUIBHO, MO0 KHUCEHb
MOBITPSI JIETKO MPOXOJWB y HIDKHI ii mapu. Cnig Matu Ha yBasi, II0 PO3METIOBAHHS CEpeIHIX
npo0 70 YacTOK AiaMeTpoM MeHme 1 MM 0OMexXye O30JICHHS, YCKJIHIOIOUU JIOCTYIl KUCHIO JI0
YaCTOK 030JIF0BAHOI PEYOBUHH.

Turai 3 HaBaXKaMHU CTaBISATh y My(enbHy IMid, JABEpUATAa NMPH [OMY HPHUKPUBAIOTH
HemuibHO. I1iu He ciifg CHIBbHO HarpiBaTH, 1HAKIIE HABAXXKH MOXKYTh 3aropitucsa. OOBYIJIeHHS
OpraHiuHOi PEYOBUHH MPOXOIUTH 32 CIa0KOTo HarpiBaHHs, 00 3a CHJILHOTO MIBHIKO MOYHUHAIOTH
BUIUIATHCS TIPOIYKTH CYXOi IMEPETOHKH, 030JI0BaHA PEUOBMHA MOXE CIIYYHTHCH 1 BUHTH depe3
Kkpail turms. [licast Toro, ik pedyoBHHA y TUTJISIX MEpecTaHe AUMITH ¥ OOBYIJIMTHCS, HArPiBaHHS
Mydens 3ynuHA0Th. O307€HHS BBaKAIOTh 3aKIHYEHUM, SIKIIO B 30J11 BIJICYTHI YacTKU
HEJOrOpuIOro BYTULISL CBITJIO-CIPOrO KOJBOpPY abo, 3ajie’KHO BiJ MPUCYTHOCTI OKCHAY 3aili3a,
OypO-4epBOHOI0, a IHKOJIHM 3€JIEHYBATOr0 (32 HASIBHOCTI CIOJIYK MapraHiio).

Turai oxonomkyroTh B ekcukartopi mpotrsrom 30—40 xB. 1 3BaxyrwTb. Ilicns 1mporo
MOBTOPHO MPOKAPIOIOTH y Tiedi nmpoTsaroM 30 XB. 1 3HOBY 3BaXyIOTh. SIKIIIO Maca TUTIIB i3 30JI010
HE 3MIHWJIACH, O30JICHHS BBa)KAIOTh 3aKIHYEHHM, 3a 3MEHIICHHAM Macu Oimbmi, Hix Ha 0,0005
NPO’KapIOBaHHS MOBTOPIOIOTH. Y pa3i 30UIbIIEHHS MacH MiCis TMOBTOPHOTO MPOKAPIOBAHHS IS
po3paxyHKy OepyTh nepiry macy.

O30n1enHs 3 npuckoprosavem — a30THOK KHCIO0TOr. [licis TOBUTBHOTO OOBYTJICHHS
HABaKOK y My(QenbHiil medi, sk OyJ0 BKa3aHO BUINE, NMPOJOBXKYIOTh CIATIOBATH PEYOBUHY 10
NEPETBOPEHHA ii B MyXKYy Macy CIporo Kojbopy. THIJ OXOJOMKYIOTh 1 BMICT 3MOUYYIOTh 3—5
KPAIuIsMH XiMi9HO YHCTOI a30THOT KHCIOTH TYCTHHOIO 1,2 T/cM i 3HOBY CTaBIATH THII Y CIIabKo
HarpiTuii Mydenb ado Ha BIIKUIHI ABepIsTa MyQento i o0epekHO, HEe JOMYCKAlOYM KHITIHHSA,
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BUIIAPOBYIOTh KHUCIOTY Hacyxo. Ilicias mporo THTIJ 3HOBY CTaBIATH y MyQenb, 3aKpHUBAIOTh
JBEPILSITA i HATPIBAIOTh HOTO IO YEPBOHOTO PO3KAPIOBAHHS.
3acTOCOBYIOYH MPUCKOPIOBAY, MOXKHA JIOCATTH MOBHOTO O30JICHHS, BUTPUMYIOYHM THUTJI1
npoTsiroMm 30 XB. 32 YEPBOHOT'O PO3KAPIOBAHHS MEYi.
VY noganpioMy BUMHSAIOTH TaK CaMo, SIK 1 3a CHIaIIOBaHHs 0e3 MpUCKOpIoBayva.
Onpayiosanns pe3ynrbmamie. 30JIbHICTb BU3HAYAIOTh 32 (OPMYJIOLO:
6 x100x100 ,
a(100 -6)
JIe: a — HaBa)KKa MOBITPSHO-CYX01 pEYOBUHH, T}
6 — Maca 3011, T;
6 — TIrPOCKOIIYHa BOJIOTA, %.
Po3xomxeHHss MK ABOMa MapajelibHUMH BU3HAUYEHHSMHM HE TOBHHHO IEPEBHIYBAaTH
0,05 %. 3ammcu BexyTh y popmi (Tadu. 31).

Tabmusg 31
®dopma 3anmKCy JAHUX Y KYPHAJ
Maca micnst
Maca, r MpOKapIo- Bwict, %
EaHHst r - o 3o B
HasBa & x . = abcorot-
copry = £ 2| = § | 3ommB HO CyXiit
SE|l w| 2¢S| ¥ ® | MOBITPSI- | TIrPOCKO- .
(kox) T S = 9 . " | peuoswuHi,
= | Z8) 81123 S | HO-CyXili | miuHOf -
SN i pedoBH- BOM
= Hi
1 2 3 4 516|718 9 10 11 12

2.1.6 BusHayeHHsI BMiCTY TirpockomiyHoi Boau (MPUCKOPEHUd MeTOT)

3a BU3HAUCHHS BMICTY KPOXMAJIIO, JKUPY, 30JU Ta IHIIMX PEUOBHH HAJICKUTh OOUHCIUTH
iX BIJICOTKOBM yMicT B aOCOJIOTHO CyXiii pedoBuHi. i1 1OrO BU3HAYAIOTh BMICT
TIrpOCKOIIYHOI BOJIW B IMOAPIOHEHIH cepemHii mpoOi, ska 3aJeKUTh BiJ BUAY 3€pHA, YMOB
BUPOIIYBaHHS Ta IHIIUX TPUYKH.

Xio ananizy. Yucti ckisHI OIOKCH CIiJ] BUCYHIMTH B CYHIWJIBHIM Imadi, OXOJOIUTH B
€KCHKATOPI 1 3BAXXUTH. 3 MiATOTOBIEHOI MPOOH, MICIs PETEIBHOTO MEPEMilIyBaHHs, BIOMPAIOTh
y OIOKCH JBI HaBa)XKU po3mMoJioToro 3epra mo 2,5-5,0 r. [Totim Grokcu pa3oM 3i 3HATHMH 3 HUX
NOKPHUILIKAMU CTaBIATh Yy CymMiabHy mady abo tepmocrar, Harpituii go 140°C, a micus
HANOBHEHHs Imadu Temmneparypy 3HWKYOTh 10 130°C (+ 2°C) npotsrom 40 XxB., Micis IbOTO
HaKpUBAIOTh X KPHUIIKaMHU, OXOJOKYIOTh 20-30 XB. B €KCHMKATOpi HaJ CYXUM XJIOPUCTHM
KaJbllieM 1 3BaXXyroTh. KopucTtyBaTrcs noTpiOHO aHAITHYHUMH BaraMu. 3a HastBHOCTI JOCTaTHBO
YYTTEBUX TEXHIYHHUX BariB 1 HaBaxul 5—10 1, 3Baxxyt0Th 3 TouHicTIO 710 0,01 T.

Bwmict Boau po3paxoByrOTh 3a (hOpMyII0t0:

(@, — @y ) =100
I |

@) —a

Iie: a — maca OroKca, T;

a1 —Maca OroKca 3 HaBa)KKOIO J10 BUCYILIyBaHHS, T;
a; —Maca OI0Kca 3 HaBa)KKOIO MiCIIsl BUCYIITyBaHHS, T.

Pi3anmsg mMixk nBOMa mapajielbHUMH BH3HAYCHHSMHU HE TMoBHMHHA mnepesuiryBatu 0,25 %.
VYMicT cyxoi pedoBHMHM BH3HA4alOTh, BigHIMato4M Bi 100 oTpuMaHuil BiACOTOK TirpOCKOMIYHOT
BOJIH.

SIkmo B mabopatopii € ueproBi, MO’KHa PEKOMEH/IyBaTH MPUCKOPEHHH 1 TOYHIIINI METOA
BU3HAYEHHS BMICTY TirpOCKOII4YHOI Boau. BcTaHOBIIOIOTH TepMmocTat Juis HarpiBy Ha 85-95°C.
Hampukinmi poGodoro nHs 10 madu CTaBisATh OIOKCH 3 HaBaKKaMHM W BUTPUMYIOTH iX 3a M€l
Temneparypu A0 9-i ronunu panky. Bpanui temneparypy niaBuiyoTh A0 105°C 1 mocymryoTh
PEUYOBUHY MPOTIrOM OJHI€I TOAMHU (4Yac 3aBkIu Mae Oytu ojnHakoBuM). Ilicis mporo Orokc
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OXOJIO/KYIOTh B €KCHUKATOPi 1 3BaXKyt0Th. Pi3HHIIS MiX JBOMA MapajieIbHUIMUA BU3HAYECHHSIMH 32
MM METOJI0M Mae OyTu moHaibieIe 0,15 %. 3amucu BeayTh 3a popmoro (Tadm. 32).

Tabmuns 32
®opMma 3anucy JaHUX Y )KypPHAJ
Hassa Maca, r Maca, r Bwmict Boau
Homep Orokca 3 HaBaX- y TOBITpSI-
copry Orokca 3 . BOJIM, SIK& BU- oy
Orokca | OroKca HAaBaXKW| KOO TICIIs HOCYXIi
(ko) HaBaXKOO . rapyBajiach N
CYIIIHHS pedoBuHi, %
1 2 3 4 5 6 7 8

2.2 Ouaiiini BUIH
2.2.1 Bu3Ha4yeHHsl JYIIIUHHOCTI CiM’AHOK COHSAIIHUKA IiIPOTePMiYHMM MeTO10M

['aporepmiuHuil METO BU3HAYCHHS JIYIIITMHHOCTI CiM’STHOK COHSIIITHUKA 0a3y€eThCs Ha il
pi3koi 3MiHM TeMIlepaTypd Ha IUIOJOBY OOOJIOHKY CIM’SHKH, BHACIIZOK YOTrO BiAOyBaeThCs
PO3pUB MEXaHIYHUX TKaHWH JYIIIIMHHS ¥ MOJETIIYEThCS HOTO BiIOKPEMIICHHS Bij siapa.

[TepeBaroro mMeroay € Te, MO 3a WOTr0 BUKOPHUCTaHHS BUCYIIYIOTh JIYIINUHHA Ta sSapa
CIM’STHOK, a II¢ BHKJIIOYA€E BIUTUB PI3HHMIN BUXIJTHOI BOJIOTOCTI CiM’SHOK Ha TOYHICTh BH3HAYCHHS
BMICTY JIYIIIIHHHS.

Xin ananizy. Jns ananisy BinOuparoTh mo 2 mapanenbHi HaBaxku 5,0-5,5 r. Cim’siHKH
HEPEHOCATh Y MeTalleBl OIOKCH 3 0TBOpaMU. BIOKCH CTaBIATh HA KUIUISYY BOASIHY OaHIO Ha 5—
10 xB. (3ay1€’KHO BiA TOBLIMHHM JyIINUHHSA). [loTiM OrOKCH BUHMAIOTH 1 CTaBIIATh Y XOJOIHY BOIY
Ha 2-3 XxB. Y pe3ynbTari pi3Koi 3MIHM TeMIepaTyp BiIOyBaeTbCs PO3pPUB TKAHWH JIYLIIHHHS.
[Ticnst TepMiYHOTO BIUIMBY BOHO JIETKO BIJOKPEMIIIOETHCS BiJ siAjpa 3a JOMIOMOTOIO IMiHIIETa.

JlymmuHHS Ta OKpeMO spa CiM’STHOK BUCYIIYIOTh Y TepmocTaTi 3a 100—105°C npoTsirom
3 roxn. Bucymeni npoOu 0X0JOIKYIOTh 32 KIMHATHOT TeMIepaTypu y BiIKpUTHX Orokcax. IToTim
3BaKYIOTh OKPEMO JIYIITHHHS Ta JYIIIAHHS Pa3oM 3 SAPaMH.

A
OO0YHCITIOIOTH JTYIIIHHHICTE 32 GopMmyIoo: x = 3 %100,

ne: A —Maca JyITnyHHSA, T;
B — maca IymnuHHA Ta sjiep CiM’ SHOK, T.
Pi3aug Mix 1BOMa mapaiensHUMHU BU3HAYCHHSMHU HE TIOBUHHA miepeBunryBatu 1 %.
Oo0aagnanns. [linner; metanesi 6tokcu 3 orBopamu (3—4 MM) 1 6€3 OTBOPIB; JOTOK ISt
BiIOMpaHHS CepeHIX MPo0; aHATITHYHI Bary; BOAsHA OaHs.

2.2.2 BuzHayeHHsI BMicTYy KUpYy (32 PymkoBchbKuM)

BwmicT )upy — BaXXJIMBUN TTOKa3HUK SKICHOT OIIIHKK COPTIB OJIIMHUX BHIIB.

Leit meTon mpu3HayeHW [UIsi BU3HAYEHHS BMICTY JKUPY B COHSIIHHUKY, pINaky, coi,
MaKyci, IpoTax.

B ocHOBy MeTromy TOKIIQAeHO TPHUHIMI BU3HAYCHHS BMICTY KHPY 32 3HE)KHPECHUM
3aMUIIKOM. HaBakKM BHCYIIEHOTO W pPO3TEPTOr0 HACIHHA KIAAyTh Yy TIAKETUKHA 3
(GUIBTpyBaIbHOTO Manepy W eKCTparyloTh AieTHiIoBUM edipom B amapaTi Cokciera 0 MOBHOTO
3HeXHUpeHHA. KimpKiCTh BHAOOYTOrO JKHpPY pPO3PAaxOBYIOTh 3a PI3HHUICI0 MiX MMOYaTKOBOIO
HABaXKKOI0 Ta MAaCO0 3HEKUPEHOT 0 3aJIHILKY.

PeaxkTtuBu Ta oOganHaHHA. XJIOPUCTHH KajbLiil TIpaHyJlbOBaHUM, NpoxkapeHuidl abo
HATpii cipuaHOKUCIMI O€3BOAHMMN, poxkapeHuit; edip cipuanuil (etmnoBuil); anapatu Cokciera,
MHIIET, JIOKEYKA 3 AIFOMIHII0 JUIsl B3ATTS HABAXKOK; METaleBi OIOKCH; CKIISTHI OIOKCH (JliaMeTpoM
40 MM 1 3aBBUIIKKA 60—70 MM) 3 PUTEPTUMH KPUIIKAMU; TAKETUKU 3 (QUIBTPYBAIBLHOTO Marnepy
Macoro 6sm3bko 250 Mr koxkHUiL; 1aboparopHuii MiauH JI3M abo crynka giamerpom 170-200 mm
3 TOBKAUMKOM; WIWMIN THTENbHI; BOopoHKH miamerpoM 100-150 mMm; BonsHa OaHs; W
TUIECKATI.
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IIpuroryBanHsi nmakeTHKiB. [l MPUroTyBaHHS MAKETUKIB MiAOMPAIOTh OIHAKOBHH 3a
HIUIBHICTIO Ta AKICTIO (IBTpYBaJbHUN mamip. ApKyml HOro po3pi3aioTb Ha MPSIMOKYTHUKH,
0/IHAKOBi 3a po3mipoM (50 x 70 Mm). IX CKIIanarOTh y310BK 3a JOBKHUHOIO TaK, 00 OJJHA YACTHHA
Oyna MUpIIOO 3a APYry Ha 3 MM, ii 3aTMHAIOTh, MOTIM Kpail MOoABIHHOI CMYKKH 3arMHAIOTH I11e
pa3 1 OTPUMYIOTh CMYXKY 3 JIBOX ILIapiB Mamnepy 3aBUIMPIIKKA Oin3bko 2 cM. Lo cMyxky
3arMHAIOTh 3 OJJHOTrO Kparo B OiK, MPOTHIICKHUI NONEpeJHbOMY 3aruHy, a Kpail OTpUMaHOro Mpu
[IbOMY TPHKYTHHKa BCTaBISIOTH Mia 3ruH. [licas B3ATTS HAaBa)KKW TaKUM YWHOM 3aKPHUBAIOTh
JIPyTH Kpall MaKeTHKa.

BusnauenHsi BoJiorocti QibTpyBajibHOr0 mamepy. s po3paxyHKy BMICTY JKHPY B
JOCIIDKYBaHIM HaBaXI[l CJIiJ 3HATH BMICT TITPOCKOIMYHOI BOJAM B IMAaKeTHKAaX. 3a MacOBHX
aHaJTi31B BU3HAYATH BOJIOTICTh KOYKHOTO IMAaKeTHKA HEJONUIBHO, TOMY BU3HAYaIOTh BOJIOTICTh yCi€i
naptii GUITpyBaNbHOTO MArepy.

HapizaroTs QinbTpyBaJbHMIN MaImip 3TiTHO 31 BKa3aHUMH BHUIIE PO3MipaMH 1 B KUJIBKOCTI,
sKa MoTpiOHa sl MPOBEACHHS aHali31iB, a00 BiJpa3y rOTYIOTh MAKETUKHU 3 1€l KUIBKOCTI manepy 1
KJIaayTh iX B OJHOMY Miclli B KapTOHHY KOpoOKy abo aepeB’sHuil smuk 3 orBopamu. Ha
aHAJITUYHUX Barax BHU3HAYalOTh MAacy MOBITPSIHO-CYXOro M aOCOMIOTHO cyxoro OrokciB. I3
3aroToBjeHOi mapTii makeTwkiB Oepyrh 10 mmr. (6au3bko 2,5 T), pPO3MINIYIOTH Y paHiIie
BUCYIICHUA TPOTATOM 1 rox. 3a remmnieparypu 100—-105°C i 3BakeHuii Or0KC, BUCYITYIOTH 3a 100—
105°C nmo mocriitHoi Macu. Lle mMaca aGCoONIOTHO CyXoro mamepy B CyxoMmy Orokci, BoHa Oyne
nocTiiiHOIO Uit naHoi maptii mamepy. IloTiM kpumky Orokca 3HIMAKOTH 1 BlI[KpI/ITI/II/I OFOKC
CTaBIISITh TYIH, 1€ MICTATHCS 3arOTOBJICHI MMAKETUKH, 00 BOJIOTICTh IX MOPIBHAJIACH 13 BOJIOTICTIO
BCi€l Macu NakeTWkiB. Sk, y sKoMmy 30epiraroTbCs INAKeTHKH, LIUIBHO HE 3aKpPHBAIOTh.
['oTyBaTH aKeTH CIIiJ] MIOHAHMEHIIE 3a 2 THXKHI 10 TOYaTKy aHaJIi3iB.

Konu nounHaroTe aHaii3u, IOJHS BU3HAUYAIOTh Macy IbOro OrOKca BXK€ 3 IOBITPSHO-
CyXMMHU TIaKeTHKaMH, KOHTPOJIOIYM TAaKMM YHMHOM MOXJIMBY 3MIHY BOJIOTOCTI THamepy.
Bu3HavaroTh yMicT TirpocKOMiYHOI BOAM Y ABOX MapasielbHUX HaBaXKKaX Iamepy, Ha MOYaTKy 1 B
KiHIi poOortu. Jlns HacTymHuMX OOYMCIEHb OEpyTh CepeiHild MOKa3HUK. PO3paxoBYHOTh yMicT
rirpockomnivyHoi Bosioru (x) 3a GpopmyIior:

a-b
a

JIe: a — TIOBITPSIHO-CyXa HaBa)kKKa MaKEeTHKIB, T;

b — mocTiiiHa abCOMOTHO Cyxa HaBa)KKa MaKETHKIB, T.

Ilpuxnao. Maca abcomoTHO cyxoro Orokca — 28,0748 T, Maca MoBITPSIHO-CYXOro OloKca —
28,0778 T, maca aOCOIOTHO CyXOro OroKca 3 HaBaKKOIO micis BUcymryBanHs — 30,4776 r, maca
HOBITPSIHO-CYXOT0 OIOKCa 3 MOBITPSHO-CYyXUMH nakeTtukamu — 30,6519 r.

_ (B0B519- 280TTS) - (B0ATTE— 280748)
B (30,6519 28,0773)

Binoupannsi Ta miAroroBka cepemHix mpod st aHamizy. [IpoOu coHsmHHMKa 1
npiOHOHACIHHUX BUIIB Macoro OJM3bKo 15 T BigOuparoTh Oe3mocepenHbo 3 HaIICIaHUX MPod y
MmeTaseBi OlokcH, a coi — Baroro 100 r — y manepoBi CTaKaHYHMKH.

Hacinzs coi’ moapiOHIOIOTE Ha JAWCKOBOMY a00 IHIIOMY Ja0OpaTOPHOMY MIIMHI W MOTIM
3HOBY BIIOMPAIOTh y METalleBUH OIOKC cepemHio mpoOy Barowo Oinms 15 1. Snmpa, orpumani 3a
BU3HAYEHHS BiJICOTKA OOOJOHOK Y JIBOX HapaleldbHUX HABAXKAX HACIHHS puyuuu 1 caghaopy,
3MILIYIOTh 1 IEPEHOCATh Y METaJIeBU OIOKC.

Snpa apaxicy BiA yciX YOTHPHOX HABAXOK MiC]s BHUJAJIEHHS OOOJOHOK 3MILIYIOTH 1 3
3arajabHOil KuibkocTi BUAUIAOTH 100 mt. KoxkHe s1po po3pi3atoTh y310BXK Ha 1Bl YACTHHH, OJHY
13 HUX BIJKHJIAIOTh, a 1HIIY 1€ pa3 AUIATh HABMUIL. [3 YETBEPTHHOK siAep BiAOMpalOTh MpoOy
Macoro 20 r y MetaneBuii OloKc.

BusHaveHHs BMICTY JKUpPY IPOBOJSATH B a0COJIOTHO CyXOMY HACIHHI ONIMHHUX KYJIBTYP.
Jns 1poro miAroToBiIeHI MPoOM BUCYHIYIOTh NMPOTSATOM IIECTH TOAuH 3a Temmeparypu 100-—
105°C, ymoBHO mpuiiMaroyH, IO 3a Ied Yac JOCSATHYTO IOBHOTO BHCYIITYBaHHS 1 TPOIECH
OKHCJICHHSI TIOMITHO HE BIUTMBAIOTH Ha BMICT JXKUpPY. BucymeHi mpoOnu HaKpUBarOTh KPUIIKAMH 1
CTaBIIATh B €KCUKATOP IS OXOJIOKEHHS.

x= %100,

#*100=7 %
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[TotiM mpoOHM IIJIOTO HACIHHSA COHAWHUKY, JbOHY, 2ipyuyi Ta 1HIMUX IpiOHOHACIHHUX
BHJIIB, @ TAKOX TMOJPIOHEHOTO HACIHHA coi, anep cagaopy, puyunu ¥ apaxicy po3MENIOIOTh Ha
miuHi «[Tipye» yrponosxk 30 ¢ — 1 xB. ab0 po3tuparots y dapdoposiii crymiii giamerpom 16—18
CM JI0 OTpPUMAaHHS OJHOPIAHOI Macu. Po3TuparoTh Tyke peTenbHO 1 MIBUIKO, 1HAKIIE XKUp Oyne
BWJIYYaTHUCS TOBUIBHO W HE MOBHICTIO, KPIM TOrOo, y TOraHO PO3TEPTid HEOMHOPIAHINH Maci
000JIOHKH PO3MILIYIOTHCS HEPIBHOMIPHO, 110 CIIPUYMHSAE HETOYHICTD aHATi3Yy.

[Ticist po3TupaHHs IPOOH 3HOBY MEPEHOCSATH Y METAJIeBI OIOKCH 1 CTaBJIATH B €KCUKATOP
a0o Bigpaszy OepyTh HaBAKKH.

Xix anajizy. Y mpoHyMEpoBaHI MPOCTHUM OJIBIEM 1 3BaKCHI Ha TOP3IMHHUX Barax
MAKETUKH 13 MOBITPSHO-CYXO0ro (hUTbTPYBAIBHOTO Tamnepy OepyTh i3 pO3TepTOi cepenHboi mpooH
nBi HaBaxkku 1o 0,6—0,7 r. Yci oneparii, moB’si3aHi 31 3BaKyBaHHSM, POOJISTH IIBHIKO, 1100
MaTepiajl He MOTJIMHAB BOJIOTY 3 TIOBITPSI.

[TakeTnku 3 HaBa)KKaMU KJIAAyTh Y HEBEJIHMKI MapieBi TOpOUHkH, Mo 10—12 mT. y KOXHY.
[lapanenbHi HaBaXXKW PO3NOAUIAIOTH y OaHKM 3 MPUTEPTUMU NPOOKaMH Ta 3aJMBAIOTh
3HEBOJIHEHUM YHCTHM JI€TUJIOBUM e(ipoM, MiATOTOBIEHHM, SK BKa3aHO B pO3JLTl «3epHOBI 1
3epHO0000BI BHaU. Kykypyasa Ha 3epHO». 3a 30epiraHHs HAaBa)KOK Ha TIOBITPi OJIis IIBHIKO
OKHCIIOETBCS 1 PO3UYMHHICTD ii 3HMKYETHCS, IO MPHU3BOAMTH JO OTPHUMAHHS 3aHIKECHHX
pe3yabTaTiB aHam3y 1 301IbIIye PO3XOKEHHS MK MapajelbHIMHA BU3HAYCHHSAMHU. EKCTparytoTh
xup B anaparax CoKclieTa, BCTAHOBIICHHX Ha BOJSHIN OaHi HA METaJIeBUX LITATHUBAaX. 3pydyHilIe
KOpHCTYBaTHCS eKcTpakTopamu eMHicTio 100 abo 200 mut.

[Ticns BincTOIOBaHHS TOPOMHKH 3 TMAKETHKAMH IIUMISMH TMEPEHOCATh O arapaTiB
Cokcnera. baxkano, mo0 napanenbHi HaBaXXKH €KCTparyBajuch Ha pi3HMX OaHsx. ExcrparyroTsb
8-10 rox., 3anexHo Bix omiiHOCTI HaciHHA. Yac ekcTparyBaHHs B amaparax Cokciera MO)KHA
CKOPOTUTH JO YOTHPbOX TOAMH, aje ToJAl Tpeba 30UIBIIMTH 10 JABOX A0 momepenHe
BIZICTOIOBaHHA, 3MiHIOIOUM ABiYl edip. s Toro, mo® BU3HAYUTH, UM TOBHICTIO HPOMIIIO
eKCTparyBaHHs, KpaIuio edipy 3 eKCTpakTopa HaHOCITh Ha FOJUHHUKOBE CKJIO abo nuti) kouaou.
SIKII0 KUp BHIIYYEHO BECh, HAa CKJII 200 NDTii KOJOW HE 3aJUIIUTHCS HISKUX TUIsIM. PobOoty
anapatiB CoKciieTa HaJXKHUTh PETYJIIOBATH Tak, UI00 MPOTSIrOM TOIWHH BigOynocs 6—8 371HBiB
edipy. Temneparypy Boau y 6aHsx miaTpumMyloTh y Mexax 50—60°C, 3anexHo BiJ Temmeparypu
MOBITPS y IPUMIIIICHHI.

VY pa3i norpebu NpUNUHEHHS EKCTPaKIii TOCTIKYBAHOI PIAMHU CIiJ 3IMIIATH ii B
€KCTPAKTOpi, 3aII0BHEHOMY e(ipoMm.

ITo 3akiHUeHHI eKCTparyBaHHs Ui BUIy4eHHS napiB edipy TOpOMHKH 31 3HEKHMPEHUMHU
HaBa)KKaMHU B MTAKETMKAX BUHMAIOTh 3 €KCTPAKTOPIB 1 PO3KIAJAIOTh HA Hanepi y BUTSDKHIN madi
abo CTaBIATH Y NpPWIA] A BIATOHKHM JIETKUX piAnH. IIOTIM MakeTHKHM NMEpeHOCATh y CKISHI
OIOKCH 3 IPUTEPTUMH MTOKPUIIKAMHU. Y KOKHHUM OOKC KIamayTh 1o 8—10 makeTukiB 1 BUCYIIYIOTh Y
tepmoctaTi 3a Temneparypu 100-105°C mpotsirom 4-X roj, MiCas IBOTO OXOJOIKYIOTH B
€KCHUKATOPI 1 3BAKYIOTh Ha TOP31MHUX Barax.

Bwmict sxupy (x) y B3sITii HaBaKIli OOUUCITIOIOTH 3a (POPMYJIOH0:

@-6)-(s-2), 109
a—
JIe: @ — Maca TMOBITPSIHO-CYXOro MaKeTHKa 3 a0COIIOTHO CYXOI0 HAaBAXXKOIO, MT;
0 — Maca MOBITPSIHO-CYXOT0 TIAKETHKA, MT;
6 — Maca abCOIIOTHO CyXOTO IMAaKeTHKA 3 a0COIIOTHO CYXOI0 3HEKHMPEHOI HaBaXXKOIO,

xr=

MT;
2 — Maca abCOJFOTHO CYXOT0 MAaKEeTHUKa, MT.
Macy abcoaroTHO cyxoro naketuka (/) po3paxoBylOTh 3a TaKOIO (HOPMYJIIOH0:
6 x (100 —0)
[=——F—7T77,
100

JIe: 0 — YMICT TIrpOCKOIIYHOI BOAM Y PUIbTpyBajgbHOMY narepi, %.

Ilpuxnao. Maca TNOBITPSAHO-CYXOTro MakeThka 267 Mr, yMICT TIFPOCKOMIYHOI BOAU B
HOBITPSIHO-CYXOMY MAKeTHKY 6,65 %. Maca abCcoIIOTHO CyXOTo NMaKeTHKa CKIIaIae:
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267 x[{100- £,65)
100

Maca MOBITPSAHO-CYXOT'0 MaKeTHKa 3 a0COJIFOTHO CYXOI0 HaBaxkKorw — 957 mr, maca aGCOJIIOTHO
CYXOro MakeTHKa 3 a0COJIOTHO CYXOH0 3HEKHPEHOI0 HaBaXKow — 531 Mr; po3paxoByEMO BMiICT

KUPY:

=243 wr,

(957 — 267)- {531-249)
957 — 267

VYci aHami3um BUKOHYIOTH 33 JBOMAa TapajeIbHUMU HaBa)KKaMH. PO3ODKHICTH MK HHUMH
TOTTyCKa€eThes moHanoutbme 0,5 %.

HacinHs coHsmHWKY, TOIpiOHEHe 3 JYIMNHWHHIM, aHATi3yIOTh 3a TPHUKPATHOL
MOBTOPHOCTI. MakcuMaibHa po301KHICTh MiK HAHOUTBIIIO Ta HAWMEHIIIO IH(paMu TIPH IILOMY
HE MOBUHHA nepeBuiryBatu 1 %.

Jns HaciHHS puyunu, cagropy i apaxicy 3a JTaHUMH BMICTY 00OJIOHOK Yy HacCiHHI U XHUPY
B CYXOMY SI/Ipi OOYHCITIOIOTH BiICOTOK JKUPY (X) B yChOMY HACiHHI 32 (OPMYJIOFO:

(00— z)x s
P skl il

100

%100 =591 o5

E

Je: 71 — yMICT 000JIOHOK, %0;
5 — YMICT )KHUpY B aOCOIIOTHO cyXxoMmy sipi, %.
3anucu BeayTh y Gopmi (Tabi. 34).

Tabnusa 34
®opMma 3anUCy JaHUX Y KYPHAT
Maca, mr
<
Sle [egg [¢ e[| =& .
E |2 o g S.-. 28 = BwmicT xu
S 5eg| 558 55855 §] s !
Ha3zga copty = OE| 922 98 55| 8 % ; >, | B abcomoTHO
[p) a M < [
(xon) o | 8 5 S s 5| € E SE|E| %3 ) CyXiit
Sl ag| a2 ag8c| 2|2 8| *| peuosnni,%
o = = = 5 o E S o 3 o) S) =
an i - B g mREEZ 2| 2|7
S o < o > 2| 3
= E = E o
1 2 3 4 5 6 | 7|89 10

2.2.3. Ilopsaiok BUKOHAHHS aHAJII3Y OJIIHHOCTI Ta BOJIOTOCTi HACIHHS OJIIITHUX BUIB

1. lna anamizy OepyTh 4ucTe, 03 CTOPOHHIX MEXaHIYHUX JOMIIIOK HaciHHi. HaBaxku
npo0 HACIHHA 3BaXKYIOTh Ha aHAMITHYHKMX Barax I[-ro kimacy B 2-kpaTHiii TOBTOPHOCTI 3 TOYHICTIO
10 3-oro 3Haka. Maca npo6u noBuHHA 3aiiMatu 06’ €M poOoY0i YaCTUHU NPOOIPKH 1 CKIaaTH IS
consnuxa — 10 T, quis eipuuyi, pinaxky, puscito Ta coi — 17 1.

2. ITicna mepeBipkM TOTOBHOCTI aHalli3aTopa 3a CTaHAAPTHUMH 3pa3kaMH, aHaJi3yloTb
npoOy HaciHHA. s mporo Ha maHem OJOKY KepyBaHHS TymOJepaMu BCTAHOBIIOIOTH Macy
npoOu, TNoMImawTh y MpoOipKy W OmyckaroTh ii B OTBip A BuMmiptoBaHHs. Ha expawi
BUCBIUYEThCS: JNOCHIKyBaHuid Bua, Ne aHamidy, #Wae migpaxyHok cekyHza. Yepez 50-75 c
BUCBIYY€ETHCS PE3yJIbTAT aHai3y, Micls [bOro NpoOipKYy BUMMAIOTh 13 KOPIYCY 1 3BUIbHSAIOTH B[
YMICTY.

3. Y npoOipky 3acumnaroTh APYry HABaXKY i aHami3ylOTh. 3a pe3yabTaT NMPUHAMAIOTh
CepeIHE 3HAUEHHS OJIHOCTI Ta BOJOIOCTI 3 2-X MapajieJbHUX BU3HAYCHb.

MeToavka npoBeaeHHs kBanidpikauiiHOT eKcnepTuan CopTiB POCNMH Ha NPUMAATHICTb A0 NoLMpeHHs B YkpaiHi. Metoamn
BM3HAYEHHS MOKa3HWKIB AKOCTi NPOAYKUii pocnuHHMLTBA. 3aTBepakeHo Haka3om MiHarpononituku Big 12.12.2016 Ne 540
86



Sxmo y mporteci anamizy gepes3 80 ¢
' Ha ekpaHi 3’sBuUBCSA Hamuc: «IMP — He
el CTAOUIBHBINY», CHIJ HATUCHYTH KHOIIKY

!: : «CBPOCy», a morim «IIYCK». Amnamis3
Sl h HOBTOPIOIOTb.
Hopsxox BUMHKAHHSA aHa-
JizaTopa:

1. Bumukaroth  OJOK  ympaBIiHHS
kHonkamu «BBIKJI» ta « CEThy.

2. Bumukaioth amapaTtypy, HaTHCKaH-
HsaM KHOTIKU «ATTAPATYPA».

3. BuMukawTh  MarHiTHy  CHCTEMY
HaTucKaHHAM KHONKU « MATHUT».

3a HeTpuBaJUX IepepB y poOoTi

BUMUKAaHHS aHaji3aTopa HE pPEKOMEH-
nyerbcs. B pexumi  «JEXXYPHBIM»
(BKJIIOYEHA TIJIBKM MarHiTHa CHCTEMa)
JIOITyCKAETHCS io1000Ba pobora
aHaizaTopa.

Puc. 17. 3aranpHuii BUrIsa 1a00paTopHOro
SAMP-ananizaTopa «<AMB-1006»

2.2.4 O6uucieHHs 300pYy 0J1ii 3 rekTapa nociBy

[IpoayKTHBHICTE COPTIB OMIMHUX BUAIB BH3HAYAIOTh 3a JIBOMA MOKa3HUKAMM: KUIBKICTIO
a0COJIIOTHO CyXOI'o HacCiHHA 3 TeKTapa Ta BIICOTKOBOMY BMICTY oJIii B HboMy. IloxiHa 1MX ABOX
BEJIMYMH CTAHOBUTH 30ip OJIii 3 rekTapa Ta € OCHOBHMM IIOKa3HMKOM 3a OLIHKHU SIKOCTI COPTIB
oniiiHuxX BHUIIB. OCKUIBKM Yy 3BITaxX 3aKJajiB €KCIEPTU3U ypoxal HacCiHHA IPUBOAUTHCS 10
cTaHgapTHOI Bojorocti 9-14 % (3anexHO BiJ BUAY), AJS NEepepaxyHKy JaHUX ypOXKar0 HACIHHS
Ha a0COJIOTHO CyXy PEYOBMHY 3py4Hillle KOPUCTYBaTHCS BiANOBITHMMHU Koedimientamu. Taki
Koe(illi€EHTH 3HAXOIATh BITHIMAHHIM BIJCOTKY CTaHAApTHOI Bojorocti Bix 100 1 mimeHHSAM
pizuumi Ha 100.

Tak, nast conawmnuxy, 2ipuuyi, pinaky o3umoeo Ta sipo2o i3 CTaHAapTHOIO BoJoricTio 12 %
KoeQillieHT cyxoi pedoBuHU JopiBHIOE 0,88; WIS aboHy onilinoco, caghriopy Ta pudicito 3
Bosiorictio 13 % — 0,87; mst apaxicy 3 Bonorictio 11 % — 0,89; mns puyunu, maxy, nepunu 3
BostoricTio 10 % — 0,90; anst kyrorcymy 3 Bosorictio 9 % — 0,91; mis coi 3 Bomorictio 14 % — 0,86.
Takum gurOM, 30ip 0Ji1 3 reKkTapa B Kr (4) MOKHA OOYHUCIIUTH 32 HACTYITHOK (HOPMYJIOKO:

A=Y xKx K,
ne: ¥V — yposkaii HaciHHA (1/Ta) 32 CTaHJapTHOT BOJIOTOCTI;
K — xoedinieHT CyX0i pe4OBUHH;
JK — ymicT xupy B HaciHHi, %.
Tabmuus 35
O0o0B’s13k0Bi 3HaYeHHH oJtiiiHOCTi Ta BoJorocti 'CO Ne 3107-84 + 3112-84
(kommiekT Ne 27)

Omifiri Buw pocimy Ta TPOAYKTH Homep I'CO OmniliHicTb, % Bounoricts, %
niepepoOJICHHS HACIHHS
1 2 3 4
1 34,78 5,52
2 37,43 14,15
3 41,33 18,40
4 44,55 9,99
COHAIITHUK 5 47,52 11,69
6 50,63 16,01
7 54,19 7,92
8 56,52 5,70
9 60,72 19,76
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1 2 3 4
10 15,16 6,68
11 19,06 16,12
baBoBHUK 12 23,12 12,16
13 26,20 8,55
14 30,86 20,08
15 14,70 7,21
16 17,45 8,65
Cos 17 20,09 12,11
18 23,17 16,05
19 27,71 19,54
20 34,82 5,76
21 38,38 16,05
. ) 22 41,14 12,23
INpuwnis, pinak >3 45,42 8.23
24 50,52 10,29
25 53,25 19,31
20 35,03 6,64
21 39,72 19,18
Thox 22 42,35 14,69
23 46,65 10,11
24 52,55 13,24
25 57,90 25,37
26 13,63 5,24
Makyxa 27 18,04 6,77
28 22,74 2-3,27
29 0,45 —
[por 30 1,49 —
31 2,90 -

Crix mam’sitaty, MO MiApaxyHOK 300py ouii 3a Bka3aHowo (GopMysoro Oye MpaBUIbHUM,
SKIIO HACiHHA Mo0pe ouMieHe. SKIo BOHO 3acMideHe, TO CJIiJ BBECTH BIJIIOBIJHY MOIPABKY Y
BUTJIAZI KOCQIIiEHTa 3aCMIYCHHsI HACIHHS, SIKHH OOYHCIIOIOTH K Pi3HHUI0 Mix yucioMm 100 i
BIZICOTKOM 3acMiyeHHs, siKka aiauTbes Ha 100.

Hanpuknan, 3acmivenns pgopiBHioe 3,2 %, Tomi KoedimieHT 3acMmideHHs Oyne

nopisaioBath: C = 100-32 =0,968
100

[1pu upomy popmyna matume HacTymHHN BN A=Y x Kx 2KxC
ne: C — xoedimieHT 3acMiueHHsS, a IHII EJIEMEHTH MaloTh Ti X 3HAYEHHS, M0 1 B
nornepeaHii Gopmyii.

2.2.5 BuznaveHHsi HOAHOTO Yuca 0l (pe)paKTOMETPUIHI METO/T)

Wonne umcno — KinbkicTh rpamis ifofy, 3xaTHOro mpueanatuch g0 100 r omii. BoHo
BKa3ye Ha BMICT HEHACHYEHUX JKUPHUX KHCIOT, SKI 3YMOBIIOIOTh 3[aTHICTh Ol [0
NEepeTBOPEHHS (BUCHUXAHHS Ta iH.), 1 € OHUM 13 HAWBaKJIMBIIINX MOKA3HUKIB AKOCTI OJIii.

B omii pi3HMX BuAIB HOAHE YMCIO KOJMMBAETHCS B NEBHUX Mexax. YuMm Buie HomHe
YHCII0, TUM OlJIbINA 34aTHICTE OMii 10 BUCUXAaHHS.

Oumii 1b0oHy, nepunu Ta NESKUX 1HIIMX BHUIIB HAJIEXATh JI0 TPYNH BHUCHXAIOUUX OJIH 1 €
[[IHHOIO CUPOBHHOIO ISl JIaKO-(apOHOT MPOMHUCIOBOCTI, TOMY 32 €KCHEPTH3U COPTIB IMX BHIIB,
HOpsIl 3 BU3HAUEHHSM BMICTY JKUPY BHU3HA4aloThb HoaHe 4ducio. ICHye kigbka MeTOIB HOro
BU3HAUEHHsI, aJIe BOHU, K IIPABUJIO, PI3HATHCS 3a Pe3yIbTaTaMHU.

MeToavka npoBeaeHHs kBanidpikauiiHOT eKcnepTuan CopTiB POCNMH Ha NPUMAATHICTb A0 NoLMpeHHs B YkpaiHi. Metoamn
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Haizpy4yHimmM 111 MacoBHX aHadi3iB € pedpakTOMETPpUYHHANA METOM,  SIKUI
BUKOPHCTOBYIOTh y JlabopaTopisix oJiiHOI00YBHOI Ta >kuporepepoOHoi mpommucioBocTi. Llei
METOJ TPYHTYEThCSA Ha 3aJICKHOCTI MiXK HOJIHUM YUCIIOM 1 KoedilieHToM pedpakiii omii: omis 3
HalBUIIMM HWOJHMM 4YHWCJIOM BHSBIS€ HauOuTbmuid koedimienT 3amomieHHs. [leit metox
BUKOPUCTOBYIOTh TUIBKH JIJIS OJTii, OTPUMAHHUX XOJIOJHUM TPECYBAHHSIM.

Xin anamizy. Bigouparots cepennio nmpoOy HaciHHS Macoro 0u3bpKk0 50 T, OUMINAIOTh Bij
OWTOTrO, TMOIIKOPKEHOTO XBOpOOaMH HACIHHS 1 JOMIIIOK, HACHIIAIOTh Y TIOJOTHSHY TOPOHWHKY,
Ky KJIaayTh y TIpec-CTakaH i BHYABIIOIOTH ONii0 Ha jabopaTtopHomy mpeci. [lepmr kparmti osmii
BIJIKHJAIOTh, PEIITY 30MpalOTh y TONEPEIHBO MPOHYMEpOBaHUi OrOKC abo Turens. OTpumaHy
OJII0 BiJICTOIOIOTH Y TIPOXOJIOAHOMY MICIIi, aHATI3YIOTh HACTYITHOTO JHS.

KoeoimienT 3aj10MJIeHHS BU3HAYAIOTHh yHIBepCabHUMHU pedpakTomerpamu «PJIY» abo
«IP®y. Konu BU3HAYNTH MOKA3HUK 3aJOMJICHHS MTOTPIOHO TOTO X AHS, OJit0 (PUIBTPYIOTH Kpi3hb
nanepoBuil GiabTp. AHATI3YIOTH 3@ PO3CISTHOTO ACHHOTO CBITJIa a00 3a €ICKTPUYHOTO OCBITICHHS,
Kpaire 3a Bce 3a Temmneparypu +20°C.

Jns miarpuMaHHs B pepakTOMETpl HaJeKHOI MOCTIMHHOI TeMIepaTypu KOPHUCTYIOTHCS
ynpTparepmoctatom Xemmiepa turny H abo Hb, a Takox yHiBepcalibHUM TepMocTaToM «Y-8».
PobGoTy posmounHaroTh TiCHS TOro, SK TeMmIiepaTrypa B pedpakTOMETpi CTaHE IOCTIHHOIO
npotsrom 15— 20 xB.

YcTaHoBHBIIM NOTPiIOHY TeMIeparypy, pepakTOMETp MepeBipsIOTh 32 JUCTUIHOBAHOIO
BOJIOKO (KoedirieHT 3amoMieHHs 3a Temneparypu +20°C mopiBHioe 1,333) abo 3a FOCTHPOBAHOIO
TUIATIBKOIO, SIKA JTOJAETHCS O TPUIIAAy, HAa HEpOOOUill MOBEpXHi SIKOI € MOKA3HUK 3aJIOMIICHHS, 1
PO3MOYMHAIOTh BU3HAYEHHS KoedilieHTa 3amomieHHs oiil. [lix yac poboTu 3 yHiBepcalbHUM
pedpakromerpom Mmapku «PJIY» crnouarky BiAKpUBAIOTh 3aCyB, BIJICOBYIOTh HIDKHIO NPHU3MY
pedpakToMeTpa i OMIaBICHOIO CKIISTHOIO MaJUYKOI0 HAHOCSATH HA HEl JBI-TPH Kparuli ojii, MOTiM
IIBUJIKO TOCYBAlOTh HWXKHIO TPU3MY JO BEPXHBOI, 3aKPIIUIIOIOTH 3aCyBOM 1 CHPSIMOBYIOTH
J3epKao W OKYJSIp TaK, 00 y MO 30py 4iTKo OyJi0 BUAHO MEPETHH JiHiHi. K0 Mexi TeMHOT i
CBITJIOI YaCTMHHU TOJII 30py HEJAOCTaTHBO YiTKi, TO TOBOPOTOM KOMIIEHCATOPHOTO T'BUHTA,
PO3MIIIIEHOTO MPaBOPydY BiJl 30pOBOI TPyOH, HOTO pOOJATH pi3KimuM. Pyxom amigaam Mexy
TEMHOI YaCTHHHU TOJIA 30py MiABOISATH TOYHO B TOUKY IEPETHHY JIiHIN 1 32 JOMOMOTOIO YU
yepe3 JBI XBWIMHH (1100 OJiisi HaOysa TemrepaTypu pedpakToMmerpa) TPUUl BiIpaXxOBYIOTH i3
tounicTio 0 0,0002. 3 oTpuMaHMX JaHWX BUBOASATH cepenHe. [10 3aKiHYCHHI BU3HAYEHHS OJIiIO
BUJIAJSIIOTH 13 TIOBEPXHI IPU3MHU CyXOIO BaTOIO, IMOTIM Ii MPOTHPAIOTh BaTOI0 a00 M’SKOIO
¢bmanemTr0, 3MO4YeHOIO e(hipoM, Kpalie MeTPOJCHHUM, 1 3HOBY BUTHPAIOTh CyXOlO BaToro. J[is
BU3HAa4YeHHS oaHOTO uncia omii (U) 3a koedimieHTaMu 3a710MJICHHS KOPUCTYIOTHCS (POPMYIIOIO:

_ b -14595)
© 00118 !

ne: NJI?° — MOKa3HKK 3aOMICHHS OJIii 32 temmnepatypu 20°C.

Ileit MmeTox NO3BOJISIE OTPUMATH PE3YJIBTAT 3 TOYHICTIO 10 TPHOX OJUHMIB (32 HOJHOTO
gucna nmoHax 100). Jlns 3pydHOCTI MiIpaxyHKIB y KiHIII METOIAWKHU JTOJAETHCS TAONHI HOTHUX
YHCel, BIMOBIIHIX KOS]ILIEHTY 3aIOMIICHHS 0l (HoaaToK 1).

SIKII0 TOKa3HMK 3aJOMJICHHS BU3HAdaiu 3a Temneparypu mnonan +20°C, orpumaHuii
pe3ynbTaT nepepaxoByroTh 10 Temreparypu +20°C 3a Takoro hopMyIioro:

M = W+ (" - 20)x 0,00035 ,

ze: Nfzo — MOKAa3HUK, SIKUH IIYKAIOTh AJIs 3aJI0MJIeHHS 3a Temneparypu 20°C;

N

t° — Temnepatypa nocmizy;

0,00035 — 3miHa moka3HUKA 3aJJOMJICHHS 3a IMiABHIICHHS TeMmeparyp Ha 1°C.

OobaaaHanusi: pedpakToMeTp Ta0OpaTOPHUI YHIBEpCaTbHHIA, TIPEC I BUYABIIIOBAHHS
onii; ympTpaTepmocTaT a00 yHIBEpCaJbHHUH TEpPMOCTaT, OFOKCH abo THUIJNi; CKISHA MaluyKa 3
OTUTABJICHUM KiHIIEM; ITOJIOTHSHI TOPOMHKH JIJIsi BAYABIIIOBAHHS OJIii 13 HACIHHS 32 PO3MIPOM TIpec-
CTaKaHa.

— MOKA3HUK 3JIOMJICHHS 32 TEMIIEPATypH JOCITILY;
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2.2.6 MeToj BU3HAYEHHS MAaCcOBOI YacTKM i3oTioniaHaTiB i BiHiITIOOKCA30.1i10HIB
y pinakoBoMy HaciHHi, MaKyci, IIpoTi

MeTton 3acCTOCOBYETHCS Ul BHU3HAYEHHS MACOBOi YaCTKU MPOAYKTIB E€H3UMATHUHOTO
PO3IICTUICHHST TIFOKO3MHOJIATIB-130TIONMAHATIB 1 BIHIITIOOKCA30JIIZIOHIB Y PIMTAKOBOMY HACiHHI,
Makyci 1 mpoTi B yMOBaX 3aBOJCHKUX J1a00paTOpil 1 3a POBEACHHS HAYKOBHX JIOCIIIKCHb.

MeTtooM niepenOadeHi HaCTYITHI eTaru:

— mpoBeieHHS (PePMEHTATUBHOTO PO3MICTUICHHS TIOTIIFOKO3UAIB 10 i3oTiormianariB (ITLL) i
BiHiNTiIOOKCca30in0HIB (BTO);

— Bigronka setkux ITL[ 3 maporo Boaw y BOJHUH amiak, BIATHTPOBYBaHHS yYTBOPECHUX
TIOMOX1AHUX TEPMaHTaHATOM KaJilo y KHCIOMY CepeIOBHIIL;

— excrpakiis Heaetkoro BTO nietunoBum edipom i3 piakoi da3u micis ii miamy>KHEeHHS;

— cnekTpodoromeTpruyHe Bu3HaueHHs BMicTy BTO B oTpuMaHHX eKCTpaKTax.

3acoOu BUMipIOBaHb, JONMOMIKHI 3ac00M i mpuiaam:

— Baru jabopartopHi piBHOMIeYi, HopMa HaBaHTaxkeHHS 200 T, II-ro k. a6o moxibHi 3a
METPOJIOTIYHUMH XapaKTePHUCTUKAMHU;

— Baru J1abopaTopHi KBaapaHTHI, HOpMa HaBaHTaxkeHHs 500 gym 1000 r, IV-ro KiI. abo
MoJ1i0H1 32 METPOJIOTIYHUMH XapaKTePUCTHKAMH,

— KOJIOOHArpiBady i3 3aKpUTUM HarpiBaHHSIM;

— 1abOpaTOPHUN MITMHOK OY/Ib-SIKOTO THILY;

— cnekrpodporomerp «CD-26», Cnekopn pipmu K.@. Ileiica, «YD-BI3» un noaiOxmii 13
TI€I0 7K TO3BOJISIIOYOIO 31aTHICTIO;

— pH-metp: pH — 21, pH — 340 uu noniGHwMii;

— crakanu xXimiuHi «H-11-60 CX»; kox 432451 9917.02;

— koa6u koniuHi «HH-250-29/32 TCX», xox 43-2462 9975 03;

— xoutou kpyraomonHi «K-1-500-29/32 TCX», kox 432462 991405;

— xoJ1ou MipHi emHicTiO 50, 250, 500, 1000 M1;

— BopoHka jaimmibHa «BJ[-2-50-14/23 XCy», kon 432524021106;

— OropeTka 3 KpaHOM €MHICTIO 5,0 MJT;

— mineTka emuictio 2,0; 5,0; 50,0 m;

— xonogunbHUK «XIIT-1-300-14/23 XC», xox 432522011207 um «XIIT-1-400-14/23
XC», ko 432522011306;

— BopoHKH «B-36-80 XC», xox 4325140111104 un «B-56-80 XC», ko 432514011203,
binpTp «DKIT-40ITOP 100 XCx», xox 432514080602;

— IITiHAPY MipHi, emHICcTIO 25,0; 50,0 Mt

— CKJISIHI KYJIBKH JIIaMETPOM 5 MM;

— BaTa CKJISHA;

— ¢inpTpu Naneposi 3 uepBoHoto cmyrow TY 6-09-1676-77;

— namip QiIbTPyBaILHUH.

PeakTuBm: okcanat HaTpito, X. 4. 5839-77; kucnora cipyana, X. 4. abo 4. J. a.; KaJio
riapoxcua, 4. abo X. 4.; HATPilO TiIpoKcun, 4. abo 4. 1. a., X. 4.; amiak BOJIHUH, 4. abo 4. 1. a.,
X. 4.; cpi0yo a30THOKHUCIHE, 4. a00 4. A. a., X. 9., KaJii MapraHieBOKUCINH, 4. a00 X. 4., HATPiH
dTopuctuii, 4. abo 4. 1. a.; gietwnosuii edip, @C-42-1883-82; ernnoBuii ciupt pekTHhiKOBaHUH,
TEXHIYHUH; alliIOBUI COIUPT, 4. a00 4. 1. a.; pH-mamip yHiBepcanbHU 1HANKATOPHUH.

[ToTpiOHO AOTpHUMYBAaTHCh NMpaBHJI TEXHIKM O€3IEKH, rependadeHux miJ dac poOoTH B
XIMi4HIH 1abopaTopii, B sIKili BUKOHY€EThCs aHami3. JIJabopaHTiB IHCTPYKTYIOTh HA OCHOBI YMHHUX
NPaBUJI 3 YPaxXyBaHHSM TOTO, 110 3a METOAMKOIO BUKOHYETHCS aHaJli3 13 BUKOPUCTAHHSAM BOJHOIO
po3uuny amiaky (15 %), moTpamisiHHS SIKOTO Ha CIM30B1 OOOJOHKM 1 HIKIPY MOXE BHKJIMKATH
OITIKH.

BuKOHYIOTP BHMIpIOBaHHS 3a JaHOK METOJUKOI 3a KIMHATHOI TeMmepaTypu Ta
HOPMAJIBHOTO aTMOC(HEPHOTO THCKY.

Y wMeromumi nepen0daueHO BHUKOPHCTAHHS — YCTAaTKyBaHHS, $KE€ CKJIAQHAETBCS 3.
Kosi0OHarpiBava, Kpyrjioi peakiiiHOl KOJIOW, TMepexigHoi TpyOKH, BOISHOTO XOJOIWIBHHKA,
HacaJku 1 mpuiiMansHuX Koi0. Kosba mpusHauena s BioBmroBaHHs ITLI, siki 3B’s3ammcs 3
amiakoM y KoJIOi.

MeToauka npoBeeHHs kBanidikaLiiHOT eKCcrnepTnan CopTiB POCIIMH Ha NPUAATHICTL A0 NOWMPEHHs B YKpaiHi. MeToam
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IlpuroryBaHHsi po3UMHiB.

15 % 600nuil posuun amiaky — TOTYIOTh pO3BeACHHAM 25-28 % amiaky BOJIOIO JI0
rycrunn 942 r/em’.

70 i 90 % 600HUll po3uun emun08020 cnupmy — roTylOTh pO3BeICHHIM 96 % eTHUI0BOro
CIIUpTY BOIOK0 10 TycTurm: 70 % — 867,6 r/em®, 90 % — 817,9 r/em®.

Hiemunosuii eghip, sikuii He MICTUTb MEPEKUCHUX CIONYK — 110 1 11 edipy nonatots 20 r
TiApOKCUAy Kamiro i | T mepMaHraHaty Kaiiro, 3BakeHoro Ha Barax |V-ro kiacy, BiZCTOIOIOTH
24 rox. 1 meperaHsoTh HaJl T1IPOKCHIOM KaJIifo.

1 % 6o0nuui posuun AQNO3; — 1 r AgNO;3 po3unHSIOTH Y HEBENIUKIA KUTBKOCTI BOAW H
00’eM 10BOIATH BOAOO 10 100 M.

0,1 % soonuii pozuun KMnQOy4 — 3,16 T KMNnOy po3unHsoTh y 1 71 AUCTHIIBOBAHOI BOIH,
JOBOJSITH PO3YMH JI0 KUITIHHS 1 MIATPUMYIOTH TeMmrepaTypy, OJU3bKYy 10 KHITIHHS, MPOTAroM |
TOJI., 3aKPHUBIIN TOPJIO KOJIOM KOHIYHOO Jilikoro. 3a BumananHag ocaxy MnO,, oro BUAAISIOTH
GbiIbTpyBaHHAM Kpi3b MOPUCTUI (UIBTp ab0 CKISIHY BaTy 1 BCTAaHOBIIOIOTH TUTP PO3YUHY 3a
OKCaJIaTOM HATpiI0, SIK OMUCAHO HIDKYE.

Oxkcanat HaTpito nepe] BUKOPUCTAHHSIM NEPeKpUCTaTi30BYIOTh. Jis 1iboro 15 r okcamary
HATPI0 PO3YMHSIIOTH Y S00 MJI AMCTHIIBOBAHOT BOJH, MiTYKYIOTh Horo g0 pH 9—10 pozunHoM
rizpokcuay Hatpito (100 ma 40 % BOAHOTO PO3YMHY) 1 JAIOTh OCICTH HEPO3YMHHHM Y BOJI
pedoBuHaM. [loTiM po3uuH (GiIETPYIOTH 1 BUMApoBYIOTH 10 1/10 mouaTkoBoro 06’emy. Ilpm
IIbOMY BHIIQJalOTh KPUCTAIM oOKcanary HaTpiro. Ocax BiIOKPEMIIOIOTH (PUIBTpAIi€r0 Kpisb
nanepoBuil  (QiABTP, PO3TUPAIOTH y CTYMNII Ha TOPOMIOK 1 MPOMHUBAIOTH Y CTYII JBivi
JUCTUIIbOBaHOIO Boo0. Ocaj] oKcaaTy MiJICYHIIYIOTh MK apKyliamMu (iIbTpyBaibHOTO Manepy i
BUCYIIYIOTH 3a TeMrieparypu 240-250°C.

Jli1sti BU3HAUEHHS TUTPY HaBaxKy okcaiary Hatpiro (0,2—0,25), B3ty Ha Barax II-ro kiacy
3 3amMCOM pe3ynbTaTy 10 4-i micisg KoMH IHUQPH, MEPeHOCATh y KOHIUHY KOJOY MICTKICTIO
250 wmu, po3umHsATh y 100 mn mguctuisoBaHOi Boau, Harpitoi mo 50-90°C, nomaroth
10 mMu1 cipyaHOi KHCJIOTH, PO3BEIeHOT BO/IOKO Y criBBigHOmeHH] 1:1, i Tutpytots 0,1 H po3unHOoM
KMnO, no cnabko-pokeBoro 3abapBiieHHs, siKe He 3HHMKae BIpoJoBxkK 1 xB. [lompaBky 1o THUTPY
po3zunny KMnO, (K) po3paxoBytoTh 3a (GOpMyJIOr0:

m

K=o,
V x0.0067

JIe: M — Maca oKcaiary HaTpiro, T;

V —06’em 0,1 H pozunny KMnQ,, sikuil BUTpaueHO Ha TUTPYBAaHHS OKcajlaTy HaTpilo,
MJI;

0,0067 — maca okcanary Hatpito B I, ekBiBasieHTHa 1 Mu1 0,1 H po3zunny KMnO,.

40 % Boxuuit po3unH NaOH. 40 r NaOH po3unHsoTs y HEBEIMKii KUIBKOCTI BOJH 1
JIOBOJISITH 00’ €M po3unHy BOI0I0 70 100 M.

IMpuroryBanus ¢pepmenTty. Hacinus Oinoi ripuuili moApiOHIOIOTh Ha CJICKTPOMIIUHKY.
Ha Barax IV-ro knacy 3BaxyroTh 0mm3bko 50 r moapiOHeHoro HaciHHsg 3 TouHicTio g0 0,01 T,
cycneH3yoTs npotsarom 1 roa. y 300 mn oxonomxkenoi a0 4°C auctunboBaHoi Bojgu. Hacinus
NOMEPEIHBO MEPEBIPAIOTh Ha CXO0XICTh. IIpoTsrom 72 rox. mae mpopoctu monaiiMenmie 80 %
HACiHWH.

[ToriMm ocax BIZOKPEMIIOIOTh LEHTPU(YTyBaHHAM ymnponaoBxk 20 XB. 3a YacToTH
ob6eprarns 3000-4000 o6/xB i HamocanoBy piauHy 3MimrytoTh i3 300 Ma oxonomkenoro a0 4°C
90 % etunoBoro cnupTy. CyMmill BUTPHUMYIOTh y XOJIOIMJIBHUKY 3a TemnepaTtypu 4°C 15 xB. i
neHTpudyryroTs npotsirom 30 XB 3a Ti€i caMol 4acTOTH 00epTaHHS.

binuit ocan, mo Bumnas, npomuBaroTh 100 Ma 70 % erwnoBoro crnupTy (MEPEMIIIyIOThH
CKJISTHOIO MaJIMYKOI0) 1 3HOBY HEHTpU(YTyroTh 20 XB. 3a TI€T K 4aCTOTH 00EPTAHHS.

Ocax micng HEHTpU(PYTYyBaHHS SIKOMOra pETENbHIIIEe BIJOKPEMIIIOIOTh JEKaHTAII€l0,
3ayMBaroTh S0 MJI TUCTHILOBAHOI BOJU Ta BiACTOIOOTH 12 roj. 3a Temnepatypu 18—20°C. Uepes
12 rox. ocan BiTOKPEMIIOIOTH (IIbTpALiEl0 Kpi3b HanepoBuil GpuibTp abo LEHTpU]YTryBaHHSAM
npotsaroM 20 XB., 3 HACTYITHOIO JIEKAHTALI€I0 BOJHOTO PO3UUHY (PEpMEHTY.

Po3unn hepmenty 30epiraroth 3a Temreparypu 4°C He Oibie 2-X THKHIB.
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IlinroToBka HaciHHfI, MAKyXH i HIIPOTY A0 aHaJi3y. 3 cepemHboi MpoOM HaCiHHS,
Makyxu a0o mpoty BiiouparTb 5060 r, moapiOHIOITE Ha TaOOPATOPHOMY MIIMHI 1 IPOCIBAIOTh
Kpi3b cuTo 3 oTBOopamu 0,25 mm.

Hacinns nmepen ananizoMm mporpiBatoTh 3a Temmeparypu 90°C mporsirom 15 xB. s
iHakTuBauii pepmenTiB. [IporpiBaroTh y 3aKOpKOBaHiii peakTUBHIN K001 (A5 3amobiranHs BTpat
JIETKUX 130TIOI1aHATIB, SIKIi MOXKYTh 11epeOyBaTH y BIIbHOMY CTaH1).

VY HaciHHi, MaKyci i POTi BU3HAYAIOTHh YMICT BOJIOTH Ta JICTKUX PEUOBHH.

Bu3HauatoTh MacoBy 4YacTKy i30TiOIliaHATIB 1 BIHUITIOOKCA30JiOHIB B OIHIM HaBaXIIi
JOCITIKYBaHOI TPOOH.

HaBaxky mporpitoro HaciHHs OnHM3bKO S5 T, 3BakeHy Ha Barax II-ro kmacy 3 3ammcom
pe3yabTaty 10 4-ro 3HaKy IiCis KOMH, BHOCATH Y KPYTJIOAOHHY KOOy eMHicTio 500 M1, 101aI0Th
300 mu auctunboBaHOi BoaM, 1 T gropucToro HaTpito, 20 MJT €TUIIOBOTO CIIUPTY 1 5 MIT pO3UHHY
dbepmenty. KonlOy 3akpuBaloTh KOPKOM 1 3alMINAOTh JJIs TpOBeJAeHHS (HEepMEHTATUBHOTO
PO3ILEIUICHHS TVIFOKO3MHOMATIB Ha 3 roJ1. 3a Temreparypu 18—-22°C.

HaBaxxky Makyxu 4M WIPOTY 5 T, 3BaskeHy Ha Barax II-ro xiacy 3 3anucoMm pesyibTaTy 10
4-ro 3HaKy micisi KOMM, BHOCATb Y KpYIVIONOHHY KouIOy emHicTio 500 wMi, 108ai0Th
300 mur qucTHIIBOBaHOI BoaH, 1 T pTOpHCcTOro HaTpir0, 20 MJT €THIIOBOTO CITUPTY 1 5 MII pO3YHHY
depmenty. KonOy mIilbHO 3aKpHBalOTh 1 TPOBOAATH (EpMEHTAIlIfHE PO3IICTUICHHS
TIOTJIIOKO3H/IIB, SIKI MOKYTh 30epiraTtucsi B HE3MiHHOMY BUTJISII.

Busnauenns macoBoi yactku ITLL. ITicns 3akiHdeHHsS (epMEHTYBaHHS KOJIOU CTaBJISATh
Ha KOJIOOHarpiBad, oOropraroTh iX a30€cTOM 1 NPUETHYIOTH O XOJOIWJIBHUKA YCTAaHOBKH 32
JIONIOMOT 010 NEPEX1AHOT TPYOKH.

3a aHamizy Makyxu, IIPOTy B KOJIOY Ui 3armoOiraHHs MiHOYTBOPEHHS Ta MEpPEKUIaHHS
JOJJAI0Th KUJIbKA CKJITHUX KYJIbOK 1 0,5 MIT alIiJIOBOTO CITUPTY.

Jlo HMKHBOTO KIHIISI XOJIOAMIBHUKA Yepe3 HACAAKy MPHUEIHYIOTh MOCTIIOBHO JIBI KOJIOH
MicCTKiCTIO 250 MJI: TPUHOMHY 1 KOHIYHY. Y npuHOMHY npuinBaroTh 30 M, a B KOHTposIbHY — 15
M 15 % BOAHOTO PO3UMHY aMiaky.

Ha npuifomMHi#i k0101 poOJIATh MMO3HAYKY, sKa BiAnoBigae 00’ emy pimuman 200 mur. Kinmi
NpUETHAHMX 32 JOTIOMOTOI0 IUTI(iB 10 K0J0 1 TpyOOK HacaIku, MalOTh OyTH 3aHYpPEHI B pO3UMH
amiaky. BmukaroTe konOoHarpiBau i BigrausioTe Onm3pko 170 Ma BoauM pa3oM 3 JIETKHUMHU
i30TioliaHaTaMu y NpuiioMHy Koj0y. IloTiM mNpoaoBxyroTh BiAroHky e 2-3 xB. JleTki
130TiOIiaHaTH Yy TPUHOMHINA KOJOI CIOJY4aloThCA 3 aMiakoM 3 YTBOPEHHSAM HENeTKHX
TIOIMOX1HUX.

ITo 3akiHYeHHI BIATOHKM BiJ’€THYIOTh Pa30M 13 HACAIKOIO NPUHOMHY Ta KOHTPOJBHY
KOJIOM, a TOTIM BHMMHKAIOTh KojOoHarpiBay. lle moTpiOHO i 3amobiraHHs 3BOPOTHOTO
3aCMOKTYBAHHS JMCTWIATY B XOJOAWJIBHHMK 1 peakiiiiHy kojOy. XOJOJWJIBHUK CHOMICKYIOTb
JMCTUIILOBAHOIO BOAOIO (2—3 MiT), 30Uparoun MpOMUBHY BOJY Y IPUIOMHY KOJOY.

BwmicT npuiioMHOT i KOHTPOJBHOI KOJIO MEPEeHOCITh Yy MipHY KoJOy eMHicTio 500 M,
KOJIOW CITOJIICKYIOTh BOJIOIO, SIKY BWJIMBAIOTh y Ty caMy KouiOy. JIoBoJsATh 00’ €M piIMHU B MipHIi
K010l JTUCTHIIOBaHOIO BOJOI0 70 500 M, peTesibHO NEPEMILIyIOTh 1 BUKOPHUCTOBYIOTH MJIS
BHU3HAYEHHS BMICTY 130TiOLI1aHATIB.

I3 MipHOi KONOM BimOMparOTh SO MJI IUCTHIATY, TIEPEHOCATh Y KOHIYHY KOJIOY EMHICTIO
250 Mt 1 1omatoTh 2,5 MI1 KOHLIEHTPOBaHOi cipuaHoi kucnotu. [ligrorosneny npoOy tutpyrots 0,1
H Bogaum pozunanom KMnO, 10 nosiBu c1a0K0-poKeBOro 3a0apBIIeHHS, K€ HE 3HUKA€E TPOTATOM
JEKITTBKOX CEKYH]I.

Bu3HayeHHss MacoBOi YacTKM BiHUITiOOKca30/1i10HIB. 3anumiok 13 peakTHUBHOI
KPYTJIOZAOHHOT KOJIOM NEePeHOCITh Ha CKJIag4acTudl (UIbTp 1 BIAOKPEMIIOIOTH BOJAHY a3y
¢inbTpaniero B kon0y eMHicTio 250 mi. Ocaja BiYl MPOMHUBAIOTHh BOJIOI0, BUKOPUCTOBYIOUYH 1O
20 mn Boau. [TpomuBHI Boau 30upatoTh y Ty camy konoy. JJoBoaste pH Boanoi ¢aszu mo 10,5 1 H
po3unHoM NaOH, ¢ikcyroun pH 3a nomomoror pH-merpa abo innukaropHoro namnepy. Ilotim
BoAHY a3y mepeHocsATh y MipHYy KoiOy emHicTio 250 M, o06’eM y koibi JOBOASTH
JTUCTHIILOBAHOIO BOZIO0 710 250 MJT i peTeNIbHO MEePEMITITYIOTh.

I3 migroroBneHoi MpoOu BiMOUPAIOTH MIMETKOI 2 MJI, IEPEHOCITh Y IUTHIBLHY BOPOHKY
emMHICTIO 50 MJT Ta €KCTParyrTh BIHIITIOOKCA30J1I0HH JTI€THIOBUM €(ipoM, CTPYIIYIOTh Y JIIHIII,
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BUKOPHUCTOBYIOUM st ekcrpakiii 10 mur edipy. Excrtparytors edipom Ttpudi. ExcrpakTtn
00’ eqHYyIOTh Yy MipHiH kK0n6i emHicTI0 50 mi. O6’eM y K001 T0BOJATH 10 S0 MIT Ii€TUIOBUM
e(hipoM 1 BUKOPUCTOBYIOTh JUIsl BA3HAUYEHHS BMICTY BIHUITIOOKCA30JI110HY.

BuMiproroTh ONTHYHY LIUIBHICTD €KCTPAKTIB Ha CHEKTPOMETPI B KIOBETI 3 TOBIIMHOIO
mapy 1,0 cm 3a noBxuHO0 XBUIb 230, 248 1 266 HM BiTHOCHO J1I€TUIIOBOTO e(ipy Ta BU3HAYAIOTh
MOTJIMHAHHS B MAKCUMYMI CMYTH TIOTJIMHAHHS 32 JOBXKUHOIO XBUJIi 248 HM 3 ypaxyBaHHSIM (DOHY
3a (hopmyIoIo:

Towe = Aoz + s
248 2 !
ne: /[»30 — ONTUYHA MIUTBHICTH TOCIIHKYBAHOTO po3unHy 3a 230 HM;
/66 — ONTHYHA IIUTBHICTH TOCIIHKYBAHOTO PO3UHHY 3a 266 HM;
/Jlag — ONTHYHA WUIUIBHICTH JOCTIIKYBAaHOTO pO3UMHY 3a 248 HM 3 ypaxyBaHHSIM
(hOHOBOTO MOTJIMHAHHSL.

OnTnuna miabHICTH (/) npobu He moBuHHA nepeBuiryBatu 0,8—1,0, y Bunaaky OimbII
BHCOKOTI'O 3HaYCHH$ /{ HaJIeKUTh 3pOOUTH PO3BEACHHS i BECTH PO3PaxyHOK 3 HOT0 ypaxyBaHHSM.

OOuucieHHs1 pe3yabTaTiB. MacoBy 4acTKy 130TioLliaHATIB y HACiHHI, Makycl 1 IIPOTi
(B mepepaxyHKy Ha 3-OyTwi-i30TilliaHaT) OOYHCIIOIOTH Ha CyXy OOE3)KHUPEHY pEYOBHHY 3a
dbopmyioro:

28,29V = 1 F
¥, xm{100— (M + B,
ne: 28,29=0,002829 x 10%0,002829 maca 3-OyTreHin-130TioliaHaTy B T, €KBiBaJECHTHA

1 v 0,1 H po3unay KMnOy;

Vi1 —00’em 0,1 H po3unny KMnOy,, sikuii BUTpaueHO Ha TUTPYBAHHS MTPOOH, MIT;

V, — 00’eM TUCTHIISITY, B3SITOTO HA TUTPYBAHHS, MIT,

Vo — BUXiTHU# 00’ €M AUCTUIIITY.

3a Huspkoro BMicty BTO y mpo6i OpaTi Ha eKCTpakiiro ciijx 3—5 ML

F — nompaska o Tutpy 0,1 H po3unny KMnOy;

M — Maca JIociiKyBaHoi IpoOu, T;

M — oniiiHicTh JOCHIKyBaHOI ipodu, %;

B, — BMICT BOJIOTH Ta JIETKMX PEYOBHUH y JOCIIJUKyBaHii npobi, %.

T =

ke

BTO — wMacoBy 4YacTKy 5-BiHUI-2-TIOOKCA30JIJJOHY Yy HAacCiHHI, Makyci 1 MIpoTi
PO3paxoBYIOTh Ha a0COIOTHO CYXY PEUOBHHY 3a (hOPMYJIOLO:
BTO - AL oag ¥ B 2P 10

%,
d % Ky ¥ Vym—[100- (3 + B, )]

ne: /lag — ONTHYHA INUIBHICTH JOCIIIXKYBAHOTO PO3YMHY IpHU 248 HM 3 ypaxyBaHHSIM
(hOHOBOTO MOTTIMHAHHS,

Vi — 06’eM edipHOro €KCTPaKTy, SIKHIl MICTUThH S5-BiHII-2-TIOOKCA30JiI0HY, B3ATUN A
BUMIPIOBaHHS, MJ;

V;, — 00’em BoiHOT a3y, sika MICTUTH S5-BiHIJI-2-TIOOKCA30JIiIOHY B PO3YHUHI J1€TUIOBOTO
edipy npu 248 HM, 00UHCIICHHI 3 YpaXyBaHHIM (JOHOBOTO MOTIUHAHHS, T-JI/CM;

M — oniliHicTh AocHiKyBaHoi mpobu, %;

B, — BMICT BOJIOTH 1 IETKMX PEUYOBUH Y JIOCHTIKYyBaHii mpobi, %;

10 — koeiieHT mepepaxyHKy, OTPUMAHNH 32 BUBEJCHHS (DOPMYIIH.

BMicT TiormroK03uiB 00UHCITIOITE 32 (HOPMYJIOH0:

1T =1TI] x3,43+ BTOx 3,82,

ne: ITL] — smict ITL], Bu3HaUeHu# micis oOpoOaeHHs mpoOu (EepMEHTHUM MIpenapaTom,
%;

3,43 — xoedilieHT mepepaxyHKy, IO JIOPIBHIOE BIJHOIICHHIO MOJIEKYJISIPHUX Mac
TIFOKOHAITIHY 1 3-0yTaHani30TionuaHamiay;

BTO — BMmicT 5-BiHIJI-2-TIOOKCA30I1I0HY, SKUI BU3HAYAETHCS MICIS 00pOOJICHHS TTPOOH
bepmeHToMm;
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3,82 — xoedimieHT TepepaxyHKy, WO JOPIBHIOE BiJHOIICHHIO MOJICKYJSIPHUX Mac
NPOTOUTPHHY 1 5-BiH1JI-2-TIOOKCA30JIiI0HY.

KonTpoas TouHocti BuMipoBaHHsl. Kpurepiem BUMIpIOBaHHS MacoBOi YacTKH
130TIOIIIaHATIB € IIOBHOTA IXHLOI BIATOHKH.

[IpoOy Ha TNOBHOTY BIATOHKHM 130TiolliaHAaTiB OepyThb, BuUKOpuUcTOBytouun 1 % BomHUI
PO3YMH a30THOKHUCIOrO cpibna. st 1boro Bix’ €IHYIOTH HACAAKY BiJ KOJIOH 1 30uparoTh 1-2 mu
TUCTHIATY B MpoOipKy. Jlo 3i0paHoro AMCTHWIATY A0AaroTh ABi Kpamwti | % BOAHOTO po3duHY
A30THOKHCIIOTO cpibia.

SIK10 po3YMH HE MYTHI€E, BIITOHKY BBaKAIOTh 3aKiHUEHOK. B iHIIOMY BHTIaAKy Hacauky
3HOBY MPHUETHYIOTH 0 TPHHOMHOI KOJIOW 1 MPOIOBXKYIOTh BIATOHKY. 32 BKa3aHMX YMOB JTOCIITy
BiJIrOHKa i30TiomianatiB ckiagae 100 % (BcTaHOBIIEHO 32 IHIUBIAYATbHUM aJUTITI30TIONIAHATOM).

KputepieM TOYHOCTI BUMIpPIOBaHHS MAacCOBOi YaCTKH BIHLITIOOKCA30JIJIOHY € TOBHOTa

- + .
exctpakuii. SIKmo nmpu ubomy: /.5 = Ao 'ZZ;’O Az <0,02, TO EKCTPAKI[IO 3yIHHSIOTh, a

YEeTBEPTUI EKCTPaKT BIAKUAAIOTH. SKImO /[24g>0,02, TO 4eTBepTUH EKCTPAKT NPUEAHYIOTH 10
OTPUMAaHMX PaHIIIE, a 1 KOHTPOJIIO OTPUMYIOTH IT’ITUH €KCTPAKT.

2.2.7 T'azoxpomarorpadiuynuii MeTo] BUSHAYEHHSI JKUPHOKHUCJIOTHOTO CKJIATY OJIii
y HaciHHi pinaky, ripuuii, cypinuui, COHAIIHUKA

B oCHOBI METOy JIKUTH OJIEpP’KaHHS 3 OJTii METHIOBHUX €(ipiB BUIIMX YKHPHUX KUCIIOT 32
noromororo 3 a6o 10 % po3unHy TiAPOKCHIY Kallilo B METAHOJI, B CEPEelIOBHII HEMOJSIPHOTO
BYTJIEBOJIHOTO PO3YMHY 3 HACTYIIHUM IXHIM PO3/UICHHSM I'a30piIMHHOI0 XpoMaTorpadiero.

PeaktuBu. lippokcun kamiro (3 ab6o 10 % posuuH), MeTaHon, cynb(ar HaTPio
0e3BO/IHUH, T1ApOKapOOHAT HATPIiO, CipyaHa KUCIOTa (KOHIIEHTPOBAHA), TEKCaH.

Mpuaagm i marepiaqm. [a3zoBumit xpomartorpad; TeHepaTop BOJHIO; KOMIIPECOP
MEIUYHUH; 1a00paTOpHUM mpec; MIKPOKOJOHKH; NMpoOipku ckisHi; minetku 0,1 ta 1,0 mu;
nanepoBuil inaukarop; Mikpommpuuu «MIII-10»; BOpOHKH CKIISIHI; TUIMTKA €JIEKTPHYHA; KOJIOU
MmipHi Ha 50, 100, 500 M1, KOJIOHKa CKJISTHA 3aBIOBXKKH 250 MM 3 BHYTPIIIHIM JliaMeTpoM 3 MM;
CEKyHJIOMIp; BaTa; MapJisi; MmeanuHi rpymr Ha 50, 100, 500 mo.

Xin anauizy. Onito 3 HaCiHHS BUYABIIIOIOTH Ha TabopaTOpHOMY Ipeci 3a THCKy 150 aTm.

Y mpobipky, B skiii MictuTtbess 1-2 xkpamm omnii mpoOH, MINETKOK JI0Aal0Th
1 M 10 % po3uuHy TiIPOKCHIY Kallifo B a0COJTIOTH30BAaHOMY METaHOJIi, HAarpiBaroTh 1 XB. 10
NOBHOro po3unHeHHA. [lo Kpamnsx 101aloTh KOHLEHTPOBAHY Cip4YaHy KUCIOTY — 6 Kparelib.
Bunanae 6inmii ocan. CTpymryroTs 5 XB.

[TanepoBuM iHAMKaTOpoM mepeBipsoTh pH, skuili mae OyTu HeHTpanbHUM. Ale, sK
npaBuiio, 1oBecTd pH 10 7 He BAAETHCS, CEPEJOBHUINE 3TUIIAETHCS KUCITHM.

HeliTpanizyroTh 3aJUWIIKK KUCJIOTH TiIpOKapOOHATOM HATpPil0 B CyMimli 3 cyibharom
HaTpito. [l 1HbOro BUKOPUCTOBYIOTH MIKPOKOJOHKY. B Hei BKJIagarOTh IIMAaTOYOK BarTw,
HacunarTh cymim NaHCO; : N,SO, = 2:1.

VY npoOipky 3 OU1MM 0cazioM J0JalTh 1 MII reKcaHy ¥ eHepriiHO CTPYLIYIOTh HPOTIroM
10 xB. BepxHiii mpo3opuii map NepeHocsITh y MiKPOKOJIOHKY.

Metunosi edipu 30upaioTs y MajeHbKy npoOipky. Ilepen BBeAeHHSM y BHIIApOBYBad
JOJaroTh 1—2 Kparii rekcany 10 po3drHEHHs e(ipiB.

Po3ninsaiore MeTHIOBI edipyM BHIIUX >KHPHHX KHCIOT Ha Ta3o0BOMYy Xpomartorpadi
«XpoMm-4».

IBuakicte npomyckanHs yepe3 KonoHky 30-50 mn/xB. Temneparypa Tepmoctara 176°C.
Temneparypa aerekropa 220°C (s pinaky, ripuwmit, cBupinu), 196—240°C (myis COHSIIHUKA).
[IBuakicts cTpinku camonwmcist 0,15 a6o 0,30 cm/xB.

Mixkpommpunem «MII-10» nmpoOy BBOAATH y BunaproBay y KinbkocTi 0,8—1,4 MKiI.

Po3mmdpoBka xpomarorpam, po3paxyHKH.

', =hefelk100,
ne: Cy — KUIBKICTh KOMIIOHEHTa, %0,
h — Bucora mika, MM;
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t(e) — yac Buxoy mika (Bifgasib BiJ BEPIIMHM JIO0 JIiHIT BUXOy TeKCaHy);

i — 9YyTJIUBICTh MPUIIALIY;

K — BiamoBigHuU# MoNpaBoYHUIN KOE(IIIEHT 10 KOXKHOI KUCIOTH.

2.3 OBou4eBi, 0alITaAHHI BUIX Ta KAPTOILIS
2.3.1 OcHOBHI MOKA3HUKH XiMiYHOT0 CKJIAy Ta MiAT0TOBKA cepeaHiX mMpod 10 aHaJi3y

B ycix mpo6ax copTiB 0BOUEBHX, OalITAHHUX BHIIB 1 KaPTOIUTI BU3HAYAIOTh YMICT CyXOi

pedyoBUHM. BiNBIICTh BUAIB aHATI3YIOTh TAKOX Ha BMICT 3arajbHOro myKpy i Bitaminy C (Ta0u.

36).

Buau pocanH i KiTbKiCHHX aHAJI3IB MPo0

Tadmuus 36

Buau pocnun

Bunu anamnizis

HITpaTn

cyxa
pedoBrHA

v

LyKop
3araJJbHUN

cyxa peuoBHHA
COKY
caxaposa
BiTamid C

KapOTHUHU

KJIITKOBHMHA
KUCJIOT. 3ar.

Karmycra 6inorosnosa

I
+
+

Kanycra nBitHa

|
|
+

+ | + | a30T 3araJbHUN

+

Oripok nociBHUN

[{uOyns ropoHs

+ |+ + |+

YacHuk

+|+

[Tominmop icTiBHUH

[Tepenb oTHOPIYHMIA

+|+

+ |+ |+ |+

bakmaxxan

KBacoms 3Bruaiina

I'opox nociBHui

I
|
+ |+

+|+

Mopxksa mociBHa

Bypsxk cronoBuit

+ |+ |+

Penucka, peapka

|
|
+

Kykypyasa mykposa

Cenepa (yiucts)

[Terpymika ropogHst (JICTSI)

Caar nociBHU

[nuHaT ropoaHii

+|+ |+ [+ +

IIaBens kucauit

PeBinb (deperikm)

|
++ |+ |+

KaByH 3Bnuaiinuii

JluHs mociBHa

["apOy3u

I
|
||+ |||+ ||+

Kabauku

+ |+ |+ [+ ]+

Kaprommis

— - | +

Kpin maxyumii

R Y N I I A R R A A R A R R A A A R A R A R

ol I S R I e e I I e I o I o I I o o I I [ I (R S I S

- — |+

VYV mpobax mmOym 1 4YacHHKY, KpiM TOro, BH3HA4YalOTh e(ipHY OJIifo.

Caxapo3y B

01J10T0JI0BIN KaIyCTi CTiJl BU3HAYAaTH TUTBKU B TUX COPTIB, SIKI BUKOPUCTOBYIOTH JUISI KBAIIICHHS,
KJIITKOBUHY B KaIlycTi O1710r0JI0BI1i 1 OypsIKY CTOJIOBOMY — 32 OKPEMHM 3aBIAHHSIM.
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2.3.2 BinoupanHsi Ta noApiOHEeHHs cepeaHiX MPod s BUBHAYEHHSI BMIiCTYy
ackopoOiHoBoi kucjaoTu (Bitamin C)

Jlns BU3HaUeHHs BMICTy ackopOiHOBOi kucioTH (Bitamid C) roTyrTh CIEMiaIbHy TIPOOY
OJIHOYACHO 3 MiJIFTOTOBKOIO CEPEAHbOI MPOOHU IS IHIIMX aHaJi31B.

3Ba)karouu Ha Ha/3BUYaliHy HECTIHKICTh BiTamiHy C, a Tako)X HOro HEOJAHAKOBHUU BMICT
HE TUIbKHM B PI3HMX YaCTUHAX POCIMHM, ajle HaBITh B OJHOMY M TOMY 3K OpraHi, JIy>k€ Ba)JIMBO
MPaBWJIBLHO B3STH CepenHto mpoOy. Bcei omeparii, moB’s3aHi 3 MiATOTOBKOK MPOOW J0 aHAII3Y
(ToapiOHEHHsI, PO3THPAHHS TOIO) BHKOHYIOTH IMIBHAKO. CyIIIHHA Ta KOHCEPBYBAHHS CBIKOTO
MaTepiaay He IOMYCKA€EThCs, TOMY IO TIPU IIbOMY BiTaMiH pyHHYETBCS.

CrientiabHy Mpo0y TOTYIOTh TAaKUM YHHOM. Bim KOKHOT OMHUII, SIKa BXOIUTH 10 MPoOH
i ouuWIIeHa, SK OINMKCAHO 3a IJITOTOBKH CEPEeaHBOI MPOOW I BH3HAUEHHS BMICTY CYXOi
PEUYOBMHM Ta IHIIMX aHaJi31B, BIAPI3YIOTH HOXKEM 13 HEPKaBilOUOi CTajl MOro 4acTuHy, ajue Tak,
100 710 Hel MPOTNOPIIHHO BXOJWIH YCi TKAHWHH.

[Tnoan momizopiB 1 MmepIro, rOJOBKU KamyCTH po3pi3aioTh y3A0BXK Ha 4, 8, 16 yacTun
3aJ€KHO B1JI PO3MIpiB, BiA KOXHOI mpobu Oepyrb He MeHmte, HDK 200 r. IIpoGy mBuako
NOJpIOHIOITh Ha CKJII HOXXKeM. BbynbOu kaproruti, nuOYyNIHHHU, KOPEHEIJIOAW pPeAbKH, PeAUCKU
pO3pi3yI0Th Ha 4YOTHUpU YacTuHH. [l aHamizy Ha BMicT Bitaminy C Oepyth 1/4 wacTuHy Bin
KOKHOI OJMHHMII, ajie I[i YaCTHHH HE TNOJpPiOHIOITH Ha CKJIi, a BIApi3al0Th Bil HUX TOHKI
wiactuaku. He MokHa mozapiOHIOBaTH mpoOy, B sKid BU3HA4YalOTh BMICT BitaMiny C, y
noJIpiOHIOBaYi TKaHWH a00 B OyIb-SKOMY MIIHHI.

[I1o6 BimiOpatu mpoOy ropoxy YW KBacoidi, Tpeba 3araibHy HpoOy PO3KIACTH TOHKUM
1IapoM, a MOTIM BiIiOpaTH 3 KUIBKOX MICIb HOTPIOHY KIUJIBKICTH 000iB, JiomaTtok abo 3epeH i
HOJpiOHUTH, K OYyJI0 BKA3aHO BUILE.

VY cenepu KOXHMH JINCTOK 3arajibHOi IpoOM po3pi3aroTh HABMLI Y3I0BXK OCI HOXEM 13
Heipxasitouoi craii. [lonoBuHy npobu rpy0o mojpiOHIOTh, 100pe MepeMillyoTh, BiIOMPaOTh
cepenHio npoOy macoro npubauzno 200 T 1 moapiOHIOITH HOXKEM. Y calary ToJIOBYacTOrO Bij
KO>KHOI TOJIOBKM BHPI3yIOTh CEIMEHT 1 MOJPiOHIOIOTE. Y cajaTy JHUCTKOBOTO, METPYIIKH, HIABIIO
BiIOMPAIOTh 13 3arajbHOI NMPOOM B CEPEeIHIO KOKHHM TPETild JIMCTOK, a JIBa IHIIMX TaKOTO X
PO3MIpY KJIaayTh Y CEpeHIO PoOy AJIsi BU3HAUSHHS BMICTY CyXOi pe4OBHHH Ta OijKa.

VY OGarmrtaHHUX BHIIB O€pyTh 1Ba CETMEHTH 3 MPOTHIIE)KHUX OOKIB KOXKHOTO TUIOY.

Sxmo i rapOy3a abo AMHI Ty)Ke BEIMKHiA, TO BiJl KOXKHOTO CETMEHTY (Y3[I0BXK HBOTO)
BIZIPI3YIOTH IUTACTUHKY 3aBTOBIIKU 3—5 MM, 1 3 HUX CTBOPIOIOTH NPOOY.

2.3.3 Binoupanus Ta noapioOHeHHs cepeaHiX NMPoo A BUBHAYEHHSI BMIiCTYy
CyXOi pe4OBMHHM Ta iHIIUX aHATI3IB

HaBaxku mansi BU3HAYEHHS BMICTY CyXOi PEUYOBHMHH, 3arajlbHOTO IIYKPY, 3arajibHOL
KHCJIOTHOCTI, CyX01 PEYOBHHH COKY, a30Ty, KPOXMAIIO, KJIIITKOBHHU i KapOTHHY OepyTh 3 OJHI€T
MoJIpiOHEHOT cepeIHbOT IPOOH.

Kanycma 6inozonoea i ygimna. I'010BKM OYHMIIAIOTH BiJl BEPXHIX IMOKPUBHUX JIUCTKIB,
po3pizatoTh ix Ha 2, 4 abo 8 yacTuH (Y30BX OCi1) 3aJI€KHO BiJl IXHBOTO PO3MIpY TakK, 1100 Y
KOKHY YaCTUHY BXOAWJIM Y BIAMOBIIHIN mpornopuii Bci TkaHUHU. i1 cepenHboi nmpobu OepyTh
OJIHY YaCTHHY BiJl KO’KHOI TOJIOBKH, 3aJIUIIKN BUPI3YIOTh 1 BIIKUAAIOTh.

Binibpani mpobu crapaHHO MOAPIOHIOIOTH 3a JOMOMOTOK0 (PPEe3epHOro EIeKTPOMIIMHA,
IIIMHKOBKH 3 €JIEKTPONIPUBOJIOM a00 BpyUHY HOKEM-CiKadeM.

['070BKM TBITHOI KaIyCTH OYMINAIOTH BiJl JUCTKIB 1 3pi3al0Th HIKKH Oisi camoro
CynBiTTA. Benmki roioBKu po3pizaroTs Ha 2 a060 4 4acTHHU y3/0BX (IO OCi) CYIBITTS il 6epyTh
OJIHY YacTHHY JUIs noApiOHeHHs. [loapiOHIOBAaTH LIBITHY KalyCTy 3py4Hille Ha TOMOT€H13aTOpi.

Ilomioop, nepeuv, oOaxnaxcan, ozipox. Ilominop, OaknaxkaH, OTIpOK aHATI3YIOTh 3
HaciHHSM, Tiepenb — Oe3 HaciHHs. Bci miogu mepea aHamizoM MOTpiOHO J00pe BHUTEPTH.
[Inoponi>kku BuAansAoTh. Benuki muonu po3pizaioTh Ha 2—4 4acTUHU Y3/[0BXK OCl, JJIsl aHATI3y
Ooepyte 1/2 abo 1/4 wuactuHy Ta nNOAPIOHIOITH Ha TroMoreHizaropi. Ilmogu momigopa
MOJIPiIOHIOIOTH Y pO3ApiOHIOBAaY1 TKAHWH.
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Huéyna 2opoona i wacnuk. 1luOynvHN OYMIIAIOTH BiJ MOKPUBHUX JYCOK, 3pi3yIOTh
JIeHIIe ¥ cyXy MIMIKY, TOAPIOHIOITH HAa TOMOTeHi3aTopi. Benuki muOynuHu po3pizaroTh Ha 2-3
YACTHUHU 1 17151 aHaJli3y OepyTh OJHY 3 HUX.

Osouesi 606061 euou i yykpoea Kykypyosza. BiniOpani ans aHaiizy mpoOw ropoxy i
KBacoJli MOApiOHIOIOTh, Ha TOMOTeHizaTopi. boOu, momatku abo 3epHO, BHIyIIeHe 3 000iB,
MOJIPiIOHIOIOTh TaKOK Ha roMmoreHizaropi. [IpoOu copTiB IyKpOBOi KYKypYyI3H IOCTaBISIIOTH Y
naboparopiro B kayaHax. /|y aHami3y moTpiOHO aKypaTHO 3pi3aTH JIAHIIETOM a00 TOCTPHM HOXKEM
3epHa 31 CTPWXKHS Ta MOIPIOHUTH HA TOMOTEHI3aTOPi.

Cmonoei kopenennoou (0ypsak, mopkea, peoucka, peovka). Konu Ha aHaii3 HaAXOIATh
npoOW BEIMKHMX KOPEHEIUIOIB, CIiJA BiX KOXHOTO B3ATH 1O 1/2, po3pi3aroud KOpeHi
XpEeCTONOIOHO B3IOBK, 1 MOAPIOHUTH HA TOMOTEHI3aTOPI.

Cenepa, nempywika, winunam, caiam, wiagennb, pesins. 1Ipodu, SKi 3aTUIIMINCH Bif
BU3HA4YEHHs BMICTY BiTaminy C, JHUCTS cejepu, NEeTPYUIKH, cajaTy, IMUHATY 1 [IaBIII0, a TAKOK
YEPEIIKH PEBEHIO TIOJIPiIOHIOIOTH HOXKEM.

Bawmanni euou (xasyn, oums, 2apoy3 i kabauok). 13 TWIONIB 3HIMAIOTh BEPXHil
HeicTiBHUN miap (WIKipKY), BUAANSIOTh HACIHHS i HOCIIDKYIOTh TilbKU icTiBHY yactuny. [lnomam
pO3pi3ar0Th Ha JIBI YaCTHHU TOB3I0BXK BiJ MiCIIsl IPUKPITUICHHS TUTOAY IO CIIiTY BiJl KBITKH TaKHM
YHHOM, 11100 y KO>KHY ITOJIOBUHY MOTPAIWIN 3aTiHEHA i OCBITJIEHAa COHLIEM YaCTHUHH.

SIKIIO TUIOAM BETHKI, X TOAUISIOTh HA CETMEHTH M0 6—8 CM 3aBTOBIIKH IO KOJIY IUIOAY i
O0epyTh 2—4 cerMeHTH 3 NPOTWICKHHX OOKIB KOXHOTO miony. JuHi, rapOy3u, KaByHH a00pe
NO/PiOHIOBATH 32 JIOTIOMOT0I0 TOMOT€HI3aTopa.

Kapmonna. BbynpObu MUIOTH, HACyXO BHTHUPAIOTh, MOAPIOHIOIOTH Ha TePTymILi abo
TOMOTeH13aTopi. K10 BOHU BEJHKI, TO O€pYTh MOJOBUHY BiJ KOXKHOI.

2.3.4 BuzHauyeHHsI BMICTY CyX0i pe4OBMHHU

I3 cepenuboi mojpiOHEHOI MpPoOOM OBOYIB MICHS PETENLHOIO IEpeMIlIyBaHHS OepyTb
IIOHaMeHIIe J1Bi HaBaXKH 1o 25—50 1 3 TounicTio 10 0,01 T Ta KIaayTh y MONEPEIHbO 3BaXKEHI
dapdoposi yamku ado gamku [letpi. Ilicns 3BaKyBaHHS Yallky 3 HaBaAKKaMHU TEPEHOCATH JIO
cymmiabHOi madu, Harpitoi go 120°C (temmeparypa B madi onapasy X 3HIXKYETbCA) 1
ButpuMytoTh 20-30 xB. 3a temnepatypu 100-102°C nns raapbMyBaHHS XKUTTEBUX MPOIECIB Y
martepiaii. [Torim Bucymrytots 3a 60—70°C y cymmnbHii madi 1o noBiTpsiHO-cyxoro cTany. Jlerka
JaMKICTh MaTepialy IOKa3ye, II0 OCHOBHY Macy Boau BupianeHo. Ilicims mporo Horo cymarth
npotsirom 4 roa. 3a remrnepatypu 100°C.

Jlns BUCYIIyBaHHS HaBa)KOK JIMHI, KApTOIUI, SIKI MICTATH 0arato IykpiB abo KpoXMaio,
4 ron. HEJOCTAaTHBO, TOMY TPHUBAJICTh BUCYIIYBaHHS MOTPiOHO 3011bmUTH 70 6 roj. Bomoricts
TaKUX BUJIIB Kpallle BU3HAYATH 1HIIUM METOJIOM.

OX0Io/KEeHI B €KCHKATOpl YalllKh 3 CYXOK PEYOBHMHOIO 3BAXKYIOTH 1 3HOBY CYIIATh
ynpooBx rogunu 3a Temreparypu 100°C. Jlani 3HOBY OX0JOIKYIOTh 1 3BaXKYIOTh. SIKIIO Pi3HUILIS
MiX JABOMa 3BakyBaHHsAMU niepeBuirye 0,01-0,02 r, cymaTh 111e miBroJuHu, 3HOBY 0XOJIOKYIOTh
1 3BaXKYIOTb.

BusHaueHHsI BMicTy cyXoi pe4yoBHHM y momigopax. I3 cepennboi moapioHeHoi nmpoou
MOMIJIOPIB MICTIST PETeNbHOr0 MepeMilllyBaHHS OepyTh HE MEHIIE IBOX HaBaxok mo 10 T 3
tounicTio 10 0,01 r Ta KIagyTh y momepenHso 3BakeHi ¢apdoposi wamku ado gamku [lerpi.
Yamku cTaBisATh y cymmwibHy mady i cymars 3a Temmeparypu 80...85°C mpotsarom 10 rog.
[ToTiM 0XONMOKYIOTH IX B €KCHKATOpPI 1 3BaXyIOTh. 3HOBY BUCYIIYIOTh HPOTSTOM TOAWHH 32
temneparypu 80—-85°C. Skmo pizHung Mix 1BoMa 3BakyBaHHsMH roHaz 0,01-0,02 r, cymars e
MiBFOJUHH, OXOJIOKYIOTH 1 3BaXKYIOTh.

PeakTuBu: x;10pucTUil KalbLii MpoXKapeHu.

IMocya: dapdoposi yamku giametpom 100—110 MM a6o vanrku [Tetpi.

Jani 3anucytoTs y xxypHan (tabu. 37).
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Ta6murs 37
dopMma 3anucy JaHUX Y )KypPHAJ

Maca, r
Haspa copty | Homep > %
YaIlkH 3 YaIllKK 3 HABAKKOIO | BOJIH, SIKa
(xom) YaIllKy |JaiiKu HaBaXKH | . BOIH
HABa)XKOIO TTiCJIsl BUCYITYBaHHS | BUIIApPyBajIach
1 2 3 4 5 6 7 8 9 10

2.3.5 BuzHaueHHs1 BMicTy ackop0iHoBoi kuciaotu (Bitaminy C)

MeTton 6a3yeTbCsi Ha PEAYKYIOUMX BJIACTHBOCTSAX ackopOiHOBOi kucnotu. Cuns (apbda
(innukarop), 2,6-nuxnopdeHoninao(eHon BIAHOBIIOETbCS B 0€30apBHY CIONYKY €KCTpaKTaMHu
POCTIHUH, K1 MICTATb aCKOPOiHOBY KUCIOTY.

KucnoTHI BUTSHKKH 3 POCIMH THUTPYIOTH PO3YMHOM OapBHUKA (BiIOMOTO THUTPY) IO
POXKeBOro 3a0apBIEHHS, 3yMOBJICHOTO HA/IJTUIIKOM OapBHUKA B KHCIOMY CEPEIOBHIII.

Xix amamizy. Y ¢apdopoBi CTynmKd BIMBAaIOTh IO 25 MJI CyMilli COJISIHOI Ta
MeTadocHOpHOi KHCIOT 1 3BaXKYIOTh iX Ha TeXHIYHMX Barax 3 TouHicTio 710 0,01 . IToTim 3i
CIEIiaJIbHO MTPUTOTOBaHO1, Tpy00 MoApiOHEHOT MPOOU OBOYIB KJIAAYTh Y I1i CTYNKHU JBI HABAXKKU
1o 5-10 r, 3a1exHO0 BiJl yMiCTy acKOpOIHOBOI KMCJIOTH B POCJIMHAX. Y KapTOIUll, LU0y, peIbKU
W peaMcKM HABaXKW CKIAJAIOTh 13 TOHKUX IUIACTHUHOK, SIKI BUPI3alOTh 3 SKOMOTa OUIBIION
KUIBKOCTI OysibO, LMOYNIMH, KOpPEHEIUIOAiB. 3py4YyHO 3Ba)KyBaTH HABAXKKM Ha YrOPCHKUX
caHTurpamoBux Barax Ha 50 r. YV uamky BariB 104al0Th 25 MJI CyMillll KHCIIOT, 3BaXYHOTh ii,
IIMATOYKH JOCTIPKYBaHOI TPoOM 3aHYpIOIOTH Yy KHUCIOTY. B3ATy HaBaXKy 3 KHCIOTOIO
NEePEHOCTH Y CTYIIKY.

[ToTiM HaBaXXKW pPO3THPAIOTH IO YTBOPEHHS OJHOpPinHOI MacH. I'py0i TKaHMHHM POCIUH
PO3THPAIOTh 3 HEBEIMKOIO, 3aBXKIW OJHAKOBOKW (mpuOsm3HO 0,25 T) KUIBKICTIO CKIISHOTO
nopouiky. Po3repry Macy nepeHocarts 10 MipHOi k010U emHicTio 100 M. 3py4HO KOPUCTYBATHUCS
konbamu Konbpayma. CTynky # TOBKAa4YHMK CIIOJIICKYIOTH KiJIbKa Pa3iB CyMIIIIIIO KHCIOT, SIKY
BWIMBAIOTE y Ty K MipHy KonOy. Lliero cymimmito BMICT KOJIOM HOBOASTH O MITKH,
3aKOpPKOBYIOTh, M0Ope MEepeMINIyloTh 1 3aJIMIIAI0Th Ha T'SATh XB. [IOTIM YacTHHY €KCTpakTy
(6:m3bK0 50 M) GUIBTPYIOTH KPi3b CyXHM NOABIMHUN QUIBTD y CYyXY CKIISHKY.

CornsiHa KHUCIIOTa BUIIy4Ya€ 3 POCIMHHOI TKAHWHU BIJIbHY 1 3B’s13aHY aCKOpOIHOBY KHCIIOTY
B eKcTpakT. MeradochopHa KHCIOTa OCa/PKye OUIKM Ta MiIBUIIYE CTIHKICTH acKOpOiHOBOI
KHCJIOTH B €KCTPAKTI.

I3 orpumanoro QineTpaty OepyTh mineTkoro 10 My po3uMHY, HAJMBAIOTh y CTaKaH YH
Kos10y 1 TUTPYIOTh 13 MikpoOropetrkn 0,001 H po3unHOM OapBHHMKa 10 pOKEBOTO 3a0apBIICHHS,
sike He 3HuKae npotsrom 0,5-1,0 XxB. AHai3 BiJ] y3sTTS HABAXKKU 10 TUTPYBAHHS CIIiJ TPOBECTH
Jy’Ke HIBHIKO, O€3 IepepBH.

Po3paxyHku pe3yJbTaTiB. YMICT ackop6iroBoi kuciaoTu (C) y pociuHax BHPAXKAOTh Y
mr Ha 100 r mocmimKkyBaHoi pe4oBUHU (Mr'%) Ta OOYMCITIOIOTH 32 TaKOI0 (HOPMYIIOFO:

CleOXAXTXB,

exa
ne: A — KiIbKICTh OapBHHKA, SIKy BUTPA4eHO HAa TUTPYBAHHS €KCTPAKTY, MII;
T — tutp OGapBHUKA, OOUMCICHHI 32 aCKOPOIHOBOIO KHCIIOTOIO, MT;
B — 00’eM BUTSXKH, OTPUMAHOI1 13 HABAXKKH, MJT,
6 — KUIbKICTh (PLIbTPATy, BUTpAUCHA HA TUTPYBaHHs (3a3Buuait 10 mu);
a — HaBa)kKKa JOCIII)KyBaHOTrO MaTepiaiy, I.

Jomnyctuma pi3HUL MK MapajelbHUMU BU3HAYEHHSAMHU JUIsl KapTOIUIl, PEAUCKH, LU0yl
it penpku — 10 %, sikmo 3HakaeHwi BigcoTok Bitaminy C npwuitaata 3a 100, a 1is iHIIMX BHUIIB —
5 %.

IIpuknao pospaxynky. HaBaxxkka momimopiB — 10 r, BuTsDKka noseneHa mo 100 mo,
ackopOiHOBa KHCIIOTa, BM3HaueHa B 10 mu, Ha TUTpyBaHHS BHUTpadeHo 1,23 mu OapBHUKA 3
mimirpam-turpom 0,1081.

[liacTaBnstoun 1i 1aHi B HaBEACHY JUIsl pO3PaxXyHKY (hOpMyIly, OTpUMAEMO, MI%:
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Co 100x1,23x0,1081x100 1330
10x10

3amicu BeayTh y xKypHaui 3a hopmoro (tadut. 38).

Taomumsa 38
®opMma 3anmcy JaHUX Y )KypPHAJ

M1

Hazga copty
(xom)

Maca crynku 3
KHCJIOTOIO, T
Maca ctynku 3
KHCJIOTOIO Ta
HaBaXXKO¥O, T
Hapaxka, T
006’eM BUTSIKKH,
r
KinpkicTh
Burpaueno
OapBHUKA Ha
TUTPYBAHHS, MJT
Tutp 6apBHUKa,
MJI
Bwmict
ackopOiHOBOT
KUCIIOTH, MT'%

TUTPYBaHHS,

N Homep crymikm
~| dinbTpaTy I

w
SN
(6a]
(o]
(o]
(o]
-
o

BusnadenHs BMmicTy BiTaminy C y 3a0apBJjieHHX BUTSIKKAX. 32 aHaJi3y Opo0, BUTSKKU
3 SKUX 3a0apBiieHi, HAJEKUTb KOPUCTYBATHUCSA HACTYIHMM JIOIIOBHEHHSAM [0 BHKJIAJEHOTO
METOy.

bepyTb HaBaxKku, BUIy4eHHs Ta (UIBTPYBaHHA 311HCHIOIOTH, SIK HaBeaeHO Buile. [loTim 3
OTPHMAHOTO ¢biapTpaTy 6€pyTh MIMETKOIO MO 5 MJI 1 HAJMBAIOTh y 1Bl PETEIbHO BUMHUTI i BUTEPTI
cyxi nmpo6ipku. JloAaTh y KOXHY 10 3 MII PO3YMHHMKA — JOTHPUXITOPUCTOTO BYTJIEIO (MO)KHa
ITIHAPOM), 00€pe)HO 300BTYIOTh, JAIOTh BIJCTOSTUCS MPOTATOM MiBXBWJIMHU 1 THTPYIOTH i3
mikpoOropetku 0,001 H po3unHoM GapBHHKA 10 )KOBTO-POKEBOTO 3a0apBIICHHS.

Texnika TurpyBanus. OOuaBi MPoOIpKK OEpyTh B OJHY PYKY ¥ MOBUIBHO O KpAILIAX
JOJAI0Th PO34YMH OapBHMKA 3 MIKpOOIOPETKH B OJHY 3 MPOOIpOK, Apyra € KOHTpojdbHOW. [Tpu
IIbOMY 0OU/IBI IPOOIPKHU CTPYIIYIOTh OAHOYACHO IICJIs KOXKHOI KPAIUITMHU. Y BaXXHO CJIIJKYIOTh 32
3MIHOIO 3a0apBJICHHS PO3UMHHMKA (HIWXKHIM Oe30apBHMI miap) y wid mpoOipii, MOPIBHIOIOYH 3
KOHTPOJIBHOIO TpoOipkor0 Ha Oinmomy ¢oni. Komm 3’sBIsS€TbCS KOBTO-pOKeBE 3a0apBIICHHS,
TUTPYBaHHS MPUNHUHAIOTE. TOYHO Tak TUTPYIOTh MpoOu 3 GiIbTpaTy mapanenbHOi HAaBAXKKH Ti€T XK
npoOu i po3paxoByIOTh 3a (HOPMYIIOI0, BKA3aHOIO B OCHOBHINM METOHII.

PeakTuBn:

1. Cymiw 2 % conanoi i 2 % memagpocpopnoi kuciom. 44,3 M KOHLIIEHTPOBAHOI COJSTHOT
KHCJIOTH I'ycTHHOIO 1,19 r/cM® HanuBaoTs y MipHY Kosiby Ha 1 1, y sIKY BiKe HAIHTO BOJY, HOTIM
nonaroth 20 r metadochopHOi KUCIOTH i TOBOIATH BOJOO 10 1 1.

2.2% cipuana xucnoma. 11,6 MI KOHIEHTpOBaHOI KHMCIOTH TyctuHooo 1,84 r/em®
PO3BOJSITH BOAOIO 110 1 1.

3. Ackop0OiHOBa KHCIIOTa, KpUCTATIUHA.

4. VomucTnii KaJlii, KpUCTATIYHUH.

5. Poszuun kpoxmano (inouxkamop). 1 T po3T€pTOr0 PO3YMHHOTO KPOXMAITIO 300BTYIOTH 13
20 M1 X0JIOIHOT AMCTHIIBOBAHOI BOAM M BMIMBAIOTH 10 cymim y 80 mur rapsdoi Bogu. IloTim
KUIT ATATh 3 XB. HA €J1EKTPOIUIUTLI. PO3unH QuIbTPYIOTh rapsiunuM; 1Jig KOPUCTYBaHHS MPUAATHUNA
npoTsrom 3 116 (3a 30epiraHHst B XOJOUIbHUKY).

6. 0,001 H pozuun tiooamy xanito (KJO3). Ha anamituunux Barax 3Baxyiorb 0,3568 T
HonaTy Kaiito, BUCYILIEHOTO MPOTAroM 2-X rof. 3a temmepatypu 102°C, po3uuHsOTh y BOAl U
noBogaTh 10 1 1. Otpumanuit 0,01 H po3unn pozbasnstors y 10 pasiB 1 30epiratote y no0pe
3aKpUTIH TIOCYIMHI B TETUIOMY MICIIi.

7.0,001 H poszuun  2,6-0uxnopgpenoninoogenony (bapsnuxa). Ha  yucromy
TOMHHUKOBOMY CKJIi 3BaxyloTb 60 Mr cyxoi ¢gapbu, mepeHocsTh y MipHY Koa0y Ha 200 wmu,
nonarotb 100—150 M Ternoi puctuinboBanoi Boau 1 4-5 kpanens 0,01 H myry. KonGy perensHo
300BTyI0TH 10 XB., MOTIM JOIMBAIOTH A0 MITKH BOJOIO, 1€ pa3 300BTYIOTh 1 QUIBTPYIOTH Kpi3b
HIUIBHUR QUIBTP Yy cyXy KosiOy. Po3unH GapBHUKA TOTYIOTH M€pe] BUKOPUCTAHHSIM, HUM MOKHA
KOPUCTYBaTUCA HPOTAroM 3-X 110, 3a yMOBH OOOB’S3KOBOTO BCTaHOBJIEHHS TUTPY B [CHb
3aCcTOCYBaHHs. 3a 30epiraHHs B XOJOJWJIBHUKY PO3UUH MO’KHA BUKOPUCTOBYBATU NPOTATOM 7-MHU
1io.
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Tutp po3unny 2,6-auxiopdeHomiHan(eHoy BCTAHOBIIOIOTh 3a WomatoM Kauito. Lleit
METOJ 3aCHOBAaHO Ha IMapaJieIbHOMy THTPYBaHHI PO3YMHY aCKOPOIHOBOI KUCIOTH OapBHUKOM
0,001 H po3unHOM HoaaTy Kaliro.

Tutp GapBHHKa Jierko pospaxyBaT, Tomy mo 1 mu 0,001 H po3uuny iomaty kamito
ekBiBasienTHUH 0,088 M ackopOiHOBOT KHCIIOTH.

Jlnsi BCTAHOBIICHHS TUTPY OapBHUKA pO34MHSIOTH Kijgbka KpuctaiiB (KJOs), Gmau3bko
1,0-1,5 mr ackopGiHOBOI KMCIIOTH (3BakyBaHHS He moTpiOHE), y 50 mMa 2 % cipuaHOi KHCIOTH.
[TimeTkoro OepyTh 5 MJ IIbOTO PO3YMHY B HEBEIUKY CKISIHKY W THTPYIOTH (apOoro 3
MIKpOOIOpPETKH JI0 POKEBOTO 3a0apBJICHHS, SIKE HE 3HHMKAE MPOTIATOM MiBXBWIMHU. Opaszy K
MIiCIIsI I[bOTO THUTPYIOTh TaKWUH ke 00’€M pPO3YMHY acKOpPOIHOBOI KHCIOTH i3 MIKpOOIOpPETKH
0,001 H po3umHOM #omary Kajito 3 JOJaBaHHSAM y KOJOOUYKY Iepea THTPYBAHHSM KiTbKOX
KkpuctainiB (6mm3bpko 5—10 Mr) ioaucroro Kamiro i 2—3 Kparuieldb po3dyuHy KpOXMaio, 10 MOsSBU
OyiakuTHOTO 3a0apBieHHs. SIKIo 3’ IBUTHCS Oype abo (ioseToBe 3a0apBICHHS, CIi MPUTOTYBATH
CBDKMI PO3YMH KpOXMAaJo0. 3aCTOCYBaHHS OUIBIIOT KIJIBKOCTI MOAMCTOTO Kallil0 HEJOIYyCTHME,
TOMY WIO 3a BHCOKOi KOHIEHTpallii Ii€l COJIi OKUCJIEHHS acKOpPOIHOBOI KHCIOTH HOI0M
raipMyeThes. Po3paxoByroTs Tutp 6apsuuka (7) 3a hopmMyIaoro:
0,088xa

o
ne: a — kutpkicts Touno 0,001 H po3uuny fiomaTy kaito, M
6 — KIJIbKICTh pO3YMHY OapBHUKA, MIL
Oo6aaaHanHsi: 2 MiKpoOropeTkH 3 rpaxyroBaHHsaM Ha 0,01 mi1, eMHICTIO 2—5 MIT; TIIETKH
Ha 5, 10 1 100; mipni xom6ou wa 100, 200, 1000 mn; kouiyni konb6u Ha 100-200 mut; mipHi
mtieapu Ha 10 1 50 mu; ximiudi ctakand Ha 50—100 mut; Boponku aiamerpom 100-110 mwm;
dapdoposi crynku npiamerpom 100-120 mm; HOXI 3 HeIp)KaBirOYOi CTali; CKISHUI MOPOIIOK
(uucte mpo3ope JabopaTopHE CKIIO0, MOAPIOHIOIOTH Y CTYIII 1 IPOCIBAIOTh KPi3h CUTO 3 OTBOPAMHU
niametpom 1,0—1,5 mm).

T =

2.3.6 BusnaueHnHsi BMicTy nykpis (3a beprpanom)

CyTtbs MeToay. MeTo KiIbKICHOTO BH3HA4YEHHSI BMICTY IIYKpiB 0a3yeThbcs Ha 34aTHOCTI
PEAYKYIOUHMX IIYKpiB, sIKI MarOTh BUIbHY ajbJCTiHy a00 KETOHHY TpyIly, BiJIHOBIIOBAaTH B
JTY’KHOMY CEpEIIOBHII CipYaHOKUCIY Miab y 3akucHy. Ocajn 3aKkucy Mifi PO3UUHSIOTH Y
CIPYaHOKHUCIIOMY 3aJi3l y MPUCYTHOCTI cipyaHoi Kuciotu. Ilpu 1ipomMy 3aKuc MiJli OKHCITIOETHCS
3aJ1130M, BIJHOBJIIOIOYM HOIO B 3aKHUCHE, @ OCTAHHE OKHUCIIOETbCS PO3UYMHOM IIE€PMaHIaHATy
Kajiro. BMicT 1uiykpiB BU3HAUalOTh 3a LIUM METOJIOM, ajie JIMIIE MICIs TiIpoi3y X pPO3BEICHUMHU
MiHEpaJIbHUMH KHUCIIOTAMHU.

Cain MaTH Ha yBas3i, 10 KUIBKICTB I[YKpIB, SIKI MICTATHCSI B pPO34HHI, HE IPOIOpLIiiiHA Maci
ocally 3aKHCy 3alliza Mifi, TOMy IO TPOXOAHWTH JACSIKHH pPO3KIa] (EIiHrOBOI PITUHH 32
HarpiBaHHs (3 YTBOPEHHSIM TaKOX 3aKUCY MiJli) Ta pO3KJIaJaHHsl YaCTUHH MOHOI[YKPIiB YHACIIIOK
JTyXHOCTI (heniHroBoi piguHu. Tomy Tabmauii beprpaHa — BiIHOIIEHHS MK Macor ocany, SKUH
BUIIAB, 3aKUCY MIJi 1 MPUCYTHOCTI B PO3YMHI IJIFOKO3U — CKJIAJEHI YUCTO €MIpUYHO. Bynb-ske
BIIXWJIEHHS BiJI yYMOB pPEKOMEHIOBAHOTO METOAY (TeMIepaTypd, TPHUBAJIOCTI HarpiBaHHS,
KOHIIEHTpAIi] pO3UMHY, CTYIIEHS HOTO JIyXKHOCTI TOIIO) CIIPHYUHSE BIAXWICHHS B PEe3y/IbTaTax.

PeakTuBu:

1. 30 % po3uuH orroBokKciaoro cuHIl (cepeanboro), 300 r. (CH3COO),Pbx3H,0
po3unHAI0ThE y 700 Mi1 Bozu, po3uuH QUIbTPYIOTH 1 30€piraroTh y MIUIBHO 3aKPUTOMY CKIISTHOMY
HOCY/Ii, TOMY II[O Ha MOBITP1 BiH CTA€ JIy)KHUM.

2. Hacuuenuii po3umH —  JBO3aMilieHOro  (OCHOPHOKHUCIOro  HATpito  abo
cipuanokucioro Hatpito. 200 r NagHPO4x12H,0 posumsstors y 1 1 quCTUIBOBAHOI BOIU 3a
temneparypu 30-35°C.

3. CousiHa KHCIIOTA X. 4., KOHIEHTpoBaHa (ryctuna — 1,19 r/em®).

4. 20 % pozunH comsiHoi Kucnoth. 497 Mn constHOI Kucmotd ryctuolo 1,19 r/em’
HAJIMBAIOTH Y JIITPOBY MipHY KOJIOY 3 TUCTHILOBAHOI BOJIOK0, OXOJIOKYIOTH po3durnH 10 20°C 1
JIOBOJIATH HOTO BOJAOIO /10 MITKH.
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5. PozumH Byriekuciioro HaTpito (Comu) A HEWTpamizallii KHCIOTHOCTI BHUTSKOK 1
pozunniB 180 r Na;CO3x10H,0 pozumusitors y | 71 AUCTHIBOBAHOI BOAW (PO3UMHECHHS
BiOyBaeThcs mBuae 3a remneparypu 30-35°C). Byrnekucnuiit HaTpiii MOJKHA 3aMIHUTH iTKUM
HatpieM. 100 r igkoro Hatpito pozunHuTH y 900 MII AUCTUILOBAHOI BOJIH.

6. Po3umn cipuanokucioi mimi. 40 T comi CuSO4x5H,0 po3unHSAIOTE AMCTHILOBAHOIO
BOJIOIO B JIITPOBIH K001 ¥ TOBOAATH PO3YUH 10 MITKH. PeakTuBu QiIbTPYyIOTh Kpi3h ManepoBUit
GbinbTp y cTakaH. 30€piraeThCs JOBrO B TEPMETHIHOMY TIOCY/Ii.

7. JlyxHwmid po3uumH cerHeroBoi comi. 200 T BUHHOKHCIOTO  KaJlil-HATPitO
C4H;,OsKNax4H,0 po3unHsI0Th y TUCTHIBLOBAHIN BOI, a MOTIM TyaH X aoAarTh 150 T igkoro
KaJito abo IAKOro HATPito 1 MICJIS OXOJIOMKEHHS TOBOIATH 00’€M JMCTHIHOBAHOI BOJOIO B
MipHi# ko601 10 1 1. PeakTB QPUIBTPYIOTH Kpi3h a30ecToBHiA DUTBTP.

8. Pozuun cipuanokucinoro okuchHoro 3amiza. 50 r Fe(SO4)x9H,O po3umHAoOTh Yy
JMCTUILOBAHIN BOJII B JITPOBIiH k0161 i gogarork 200 r (108,7 mi1) cipyaHOi KUCIOTH TYCTHHOIO
1,84 r/cm®, micis OXONOMKEHHS JOBOAATH 06’€M PO3UMHY 10 | 7 AMCTHIBOBAHOK BOIOK Ta
¢unbTpytoTh. CipuaHOKHCINN OKHC 3ajli3a MOXKHA 3aMIHUTH Ha 86 T 3a1130aMOHIMHUX TaJlyHIB
Fe(NH;)(SO4)2x12H,0. Po3umHEM Cip9aHOKHCIOTO OKHCHOTO 3aii3a abo 3ayi30aMOHIHHHX
rajiyHiB, 10 BUKOPHCTOBYIOThH JJISi BU3HAUEHHS IYKPiB, HE MOBHHHI MICTUTH CipYaHOKHCIIOTO
3akucy 3amisa. Lle nepeBipseTsest TaKMM YHHOM: 10 20 MJI pO3YUHY JOJAI0Th OJHY-BI KPAIUTHHA
0,1 H nepmanranary, npu boMy Mae 3’SIBUTHUCS pO’KeBE 3a0apBIICHHS, sSIKe HE 3HHMKA€. SIKIIO K
nepMaHraHat BTpavae 3a0apBICHHS, TO 1€ BKA3y€ Ha HASBHICTh 3aKHCHHX COJICH 1 TOJI pEaKTHB
HE MOKHA BUKOPHCTOBYBATH.

9. CipyaHa KHCIIOTa, X. 4., KOHIIEHTpoBaHa (ryctuoro 1,84 r/emd).

10. Po3unH iHaMKaTopa — METWJIOBOI'O YEPBOHOIO (METHJIPOTY) — TOTYIOTh TakK, fK
OIMCaHO 32 BU3HAYCHHS BMICTY 3arajbHOrO a30Ty.

11. 0,1 H po3unH MapraHieBOKHMCIOro Kaiiio (IepMaHraHary kaiiro). Ha TexHiuHux
Barax 3BaXKyroTb 3,161 r mepMaHraHaTy Kajilo 3 po3paxyHKy Ha | JI, mepeHocsTh 10 Koubu i
JOJIUBAIOTh 710 | JI TUCTHILOBAHOIO BOOO, HArpiBalOTh MO KHUMiHHA Ta KUI ATATH 30—40 XB.
[Totim konOy 3aKpUBaIOTH KOPKOM i3 TPYOKOIO, sSIKa HAallOBHEHA CyXWM HATPOHHUM BaIlHOM 1
JAIOTh OXOJIOHYTH. 3aJMIIOK KUIBKOCTI BOAM, HEOOXIJHUWI Ui MPUTOTYBaHHS PO3YMHY, TAKOX
KHUIT SITATH, OXOJIOJUKYIOTH 1 BUIMBAIOTh Y CTAKaH.

[Ticns mporo po3uuH QUIBTPYIOTh KPi3h MOABIHHUA HanepoBHi GiIBTP y MOCYAHUHY 3
TEMHOTO CKJIa 3 KHIT SYEHOI0 BOJOIO, IIIIBHO 3aKOPKOBYIOTH 1 3aJIMIIAIOTh HA JEKUIbKa Ii0.
3BUYAlHY CKIISTHKY MOYKHA 3arOPHYTH y YOpHHUI marip abo nopapOyBaTH B YOPHUI KOJIIP.

Yepes 4-5 ni6 BU3HAYAIOTH TUTP PO3YMHY NE€PMaHraHaTy. SIKIIO MOTpiOHO BUKOPUCTATH
1Ieil po3UnH paHille, HANPHUKIAJ, Y AEHb IPUTOTYBaHHS a00 Ha HACTYIHHUH JI€Hb, TO 000B’I3KOBO
BU3HAYAIOTh HOTO TUTP JUIsl OOYMCICHHS pe3yibTaTiB aHamizy. s HacTynHOi poOOTH 3 UM
PO3YMHOM BU3HAYEHHS TUTPY MOTPIOHO MOBTOPHUTH, TOMY IO BiH Oyzae iHmum. Yepe3 4-5 nid
MiCIIl MPUTOTYBAaHHS PO3YMHY THTP CTAOLTI3YETHCS 1 Maibke HE 3MIHIOETHCS MPOTSITOM JIBOX-
TPHOX MICSIIIB 32 MPaBHILHOTO 30epiranns. Uepes 2—3 Micsil TUTP MEPEBIpSAIOTh. SKIO po34YrH
30epiraroTh JOBILE, TUTP NEPEBIPAIOTH 3HOBY. Kpallle BUBHAYUTH TUTP 32 NEPEKPUCTATI30BAHUM
IIaBJIEBOKUCINM HaTpieM. Ilepen TuM, K B3SITM HaBaXKKH, CLIb BHUCYIIYIOTh Y TE€PMOCTaTi y
CKIISTHOMY OFOKCI IPOTATOM JBOX TojauH 3a Temmepatypu 120°C, 0X0J0KYIOTh B €KCHKATOpi 1
OepyTh KiJIbKa HaBR)XOK Ha aHATITHYHHUX Barax nmpu6mausHo Bix 0,18 mo 0,25 r i1 kimagyTs y konou
JUTsE TUTpyBaHHS. B HHMX momatorh mo 50 M1 AMCTHIIBOBAHOI BOAM 1 2,5 M KOHIIEHTPOBAHOI
cipuaHoi KMCIO0TH, HarpiBatoTh 10 70°C 1 rapsuy piMHy TUTPYIOTH PO3YMHOM IEPMAHTAHATY J10
POXKEBOT0 HE3HUKAIOYOT 0 3a0apBIICHHS.

3a BIJACYTHOCTI HIABJIEBOKMCJIOIO HATPiI0 TUTP NEpPMaHraHAaTy MOXHAa BCTAHOBUTH 3a
I1aBJIEBOIO KUCIIOTOK, TAKOK MONEPEAHBO NEPEKPUCTAII30BAHOIO.

OxucneHHs mnepMaHraHatoM 0Oa3yeTbcsi Ha  TOMYy, 1[I0 2  IpPaM-MOJIEKYJIH
MapraHEeBOKUCIOT0 Kajil0 BIAJAIOTh Yy KHUCIOMY pPO3YMHI 5 TIpaM-aTOMIB  KHCHIO:
2KMn04=K;0+2MnO+0s. [1]06 okcuau, 1m0 yTBOPIOIOTHCS, IEPETBOPUIIUCH Y CIPUAHOKHCI COJIi,
3aBKIM Ma€ OYTH HAIUTHINOK KUCIIOTH (CipYaHoi).

Tutp nepMaHTaHaTy BUPaXKarOTh Y MUTITpaMax MiJii, BUXOISYN 3 PIBHIHHS:

SNa;C,04+2KMnO4+8H,S04=10C02+2MnSO4+K;S0,4+5Na,SO4+8H20
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lOFESO4+2KMnO4+8stO4:5F92(SO4)3+2MnSO4+Kst4+8H20

3 pIBHAHHS BUJHO, IO 5 MOJIEKYJI IIaBJIEBOKUCIIOIO HATPitO BIAMOBIAAIOTE 10 Mosekynam
CIpUaHOKHCIIOTO 3aKMCHOTO 3aiii3a abo 10 aTomam 3aiisa.

3 piBasabs: Cu,0+Fey(SO4)3+H,S0,=2CuS04+2FeSO4+H,0 BuaHO, 1110 1BOM aToMam
3aJi3a BIAMOBIJAIOTH JBa aTOMH Mijai. BiAmoBigHO, OAHIM MOJEKyJi MIABJIEBOKUCIOTO HATPIilO
BiamoBinaTh aBa aromu Mimi 2Cu-Na,C,0,. Ha ocHOBiI 11bOTO pIBHSHHSA CKJIaJa€EMO

cmiBBigHomeHus: X = M =0,9483 X=1.
134,01

VY BHUNaJaKy BCTaHOBJIEHHS THTPY 3a INABJIEBOIO KHCIOTOIO CIIiBBiAHOLICHHS Oyle TaKUM:

2CuC,H,04x2H,0
_ 2x6354
126,07

[lepemHOXyIOUM HaBaXKy (T) IIAaBICBOKHUCIOrO HaTpiro abo IIaBieBOi KUCIOTH Ha
KoeQillieHT, 3HAXOAUMO KiJIBKICTh Mifi, BIAMOBIHY 10 00’€My TEpMaHTaHAaTy, KA BUTPAYCHO
Ha TUTPYBAHHS HABAXKKU.

[ToninuBIIM IF0 KUTBKICTH MiJi Ha KUIBKICTh BHTPAUYE€HOTO PO3UMHY TEpMaHTaHaTry, M,
OTPUMYEMO TUTP HOT0 3a MIAII0 y T, NepeMHOXYo4uH ocTaHHIi Ha 1000, BUpaXkaeMo TUTP y MI
Mmiai. OTpumane 4yncio Mae Oyt OIHU3bKUM 10 6.

O6uucienns nepmanranary (X) 3py4Ho BUKOHYBATH 33 TAKOK (HOPMYIIO0:

szxg,
b

ne: k — xoedimient 0,9483 3a BCTAHOBIECHHS TUTPY NEpMaHraHaTy 3a IIaBJICBOKHCIMM
HaTpieM i 1,0080 — 3a miaBiieBo0 KHCIOTOIO;

@ — HaBa)KKa [IaBJICBOKHCIIOTO HATPil0 200 MIaBIeBOi KHCIIOTH, T;

b — kinpkicTh mepMaHraHaty, MJ, SIKY BHTPAau4e€HO HA THUTPYBAaHHS HaBaXKH
I1aBJICBOKUCIIOTO HATPIIO 1 HIABJIEBOI KUCIOTH. Pi3HUI MIX TUTpaMH, OTPUMAaHUMHM Ul PI3HUX
HAaBaKOK I[aBJIEBOKUCIIOTO HATPIIO, IOMYCKAETHCS TUIBKH Yy COTHX YaCTKaX MT.

3 OTpUMAaHUX 3HAYE€Hb TUTPY (HE MEHINE TPHOX OIM3bKHX MK COO0I0) BUBOJATH CEPEHE.

Ilepexpucraiizanisi AaBJeBOKUCI0T0 HATPil0. Po3unnsiors cutb — 6,33 ry 100 mn
Boju 3a temneparypu 100°C. Po3unH mifmy KHIOIOTH 1 3aJIMIIAIOTH 70 MTOBHOTO OCBITJIEHHS. 3a
el yac yci TOMIIKH (0COOJIMBO IIaBJICBOKUCIIMNA KaJIbIIiH) OCAAYTh Ha JHO. [1oTiM GiabTpyrOTh 1
BUIIApOBYIOTH (impTpaT m0 1/10 ioro 06’eMy, mpu IOMY INABJICBOKHUCIMN HATPii BUIANaE Y
BUTJIAZI KPHUCTAJIB, JOMIIIKK 3aJMIIAIOTBCA B PO3YMHI. PiaMHY BIJICMOKTYIOTH, a OcCal
MOJIPIOHIOIOTh Yy TIOPOIIOK 1 KUIbKa pa3iB NPOMHBAIOTh HEBEJIUKUMHU TOPIISIMH  BOJIH.
[TepekpucranizoBaHy CiJIb BUCYIIYIOTh Ha MOBITPI, 30€piratoTh y TePMETHYHOMY TOCY/I.

IIpuroryBanus aszdectoBoro ¢iabrTpy. [ns mpuroryBaHHs (QiIBTPY BHKOPHCTOBYIOTH
IWIIHAPUYHY, 3BYXKEHY Ha OJHOMY KIHII CKIISHY TpyOKy (TpyOka Aunnina). Byspka ii yactuna
mae OyTtu 3aBBUIIKH 50—70 MM, 31 BHYTPIIIHIM JiaMeTpoM 5—7 MM, TOBXXHHA IIUPOKOI YaCTUHH —
100-120 mm.

MoskHa KOpHCTYBATHCS OYHMINEHUM a30ecToM «uisi TUriB ['yda», siki HE MOTpeOyroTh
J0JaTKOBOro 00pobiieHHs. Heounienuii az36ect HaleXXUTh MONEPEAHBO MPOKAPUTH, HICIIS LBOTO
HarpiTu B KOHLEHTPOBAaHIM a30THIN KUCJIOTI, B YOTUPH pa3u PO3BEACHIM TUCTUIBOBAHOK BOJOIO,
a MOTIM BIIMHTHU BOJOIO Ta OOJIUTHU Tapsiuo0 JUCTUIBOBAHOK BOJOIO 10 HEUTPAIBbHOI peaKuii.

QIIbTp rOTYyIOTh TAKUM YHHOM: TPYOKY AJITiHA 3 TYMOBUM KOPKOM BCTaBJISIFOTh Y KOJIOY
bynsena, 3’eaHaHy 3 BOJOCTPYMEHEBUM a00O MacCiIIHUM HAcoCOM. Y BY3bKYy YacTUHY TPYOKHU
3aKJIa/Ial0Th 3BEPXY CKISTHY KYJIBKY 3 BIIPOCTKaMH, a Ha MOBEPXHIO KJIAAYTh IIAp CKISHOI BaTH U
JIOBIOBOJIOKHHCTOTO a30ecTy. IloTiM BMHUKaIOTh Hacoc 1 y TpyOKy HaJIMBAIOTh CKAIaMy4eHHUH y
JTUCTUIIBOBAHIM BOAI PiIOHOBOJOKHUCTHH a30ecT. 3a BiICMOKTYBAHHS BiH JIATa€ PIBHUM IIApOM
Ha JIOBFOBOJIOKHUCTHH. 3arajbHa BHUCOTa a30€CTOBOrO miapy B TpyOLl Mae cKiamaTH 7—8 MM.
A3zbecT JIeTKO YIIUTBHIOIOTH CKJISTHOIO MAJIHYKOK Ounst kpaiB. DiabTp CIyKHUTh TPUBAIMN dYac.
3amicTh TpyOKM AJUliHAa Kpalle BUKOPHUCTOBYBATH (UIBTPYIOUI BOPOHKHU 3 MOPHUCTOIO CKIISTHOIO
wiacTiHOo NeNe 1 a0o 2, Ha SIKMX 3a pO3PIKEHOr0 MOBITPSI HAKIIANAEThCS CKaJaMy4eHHH y BOJ1
azbect mapom 5—7 MMm.
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[TpaBuiIbHO BHUTOTOBICHWH (UIBTp HE Ma€ MPOITyCKaTH OcCal, IHAKIIe pe3yIbTaTH
napajie’IbHUX BH3HAYCHb HE OYyAyTh BiAMOBIIATH JOMYCTUMHM HOpMaM. SIKIIO (ilbTp mpomyckae
ocaJl, To a30eCTOBHH I1ap 3aMiHIOIOTh HOBUM. MOKHA BUKOPHCTOBYBATH TaKOXK a30€CT, AKUH yke
OyB y BHKOPHUCTaHHI Ha (uibTpax (MOMEpEeAHbO HOro MOTPIOHO CKAaTaMyTHTH Yy BOJII 1 3HOBY
PO3MICTHUTH IIapaMu Ha (PUTBTPI).

OoOnagnanusi: BoAsHa OaHs; koinOwm koniuni Ha 100, 250, 300 mur; MipHi Kon6m
Kombpayma nwa 200, 300 m; xonou MmipHi Ha 100 1 200 mur; Gropetku Ha 25 i 50 mur, gamku
dapdoposi miamerpom 70—100 mm; Boponku miamerpom 50—70, 100-120 mm; TpyOkm AsutiHa 3
az0ecToBuMHU (PpiTbTpaMu a00 BOPOHKHU (iIBTPYBaAIbHI 3 TOPUCTOIO CKIISTHOIO TTacTUHKOIO0 NoNe 1
a60 2, konou bynszena Ha 500 mi; ctakanu Ha 1-5 71; micoyHi ronuHHUKY Ha 3, 5, 8, 10 XBUJIHMH.

Xin awnamizy. 3 monpiOHeHoi, moOpe mepemimaHoi cepeaHboi MmpoOu OepyTh MO MBI
HABaXKH, KJIAAYTh Y BIATApOBaHI YaIlKM 1 3BaXKyIOTh HA TEXHIYHUX Barax 3 To4HicTio 710 0,01 1.
MoskHa OpaTu 10 OJHIM HaBaXIll KOXKHOI MpoOH, aje i3 ojHiel mpoOu Ha cepito, JOCTiKyBaHY
BIIPOJIOBIK JHS, OCpyTh JABI HABXKKH. SIKIIO NapayieabHi BU3HAYCHHS TIPU [IbOMY HE CITiBIIJIal0Th,
aHaJIi31 BCi€l cepii Cllij] MOBTOPUTH.

HaBakka 3anexHO Bif KUIBKOCTI LyKpy ckiamae 24-50 r. Tpeba Bpaxysaru, 10 B
KiHmeBux 20 MJI pO34HHY, B3SITHX Ul aHAITi3y, Mae Mictutucsa He MeHie 10 1 He Ounbme 100 mr
nykpy (kpame 40-50) mist Toro, mo6 MoxHa Oysio KopucTyBaTucs TadbmuisaMu beprtpana. Taky
KUTBKICTh IIYKPY MOXHa OTpUMaTH, Oepy4H TMEBHY HAaBaXKy (OiIbITy ab0 MEHIIY, 3aJIe)KHO Bill
YMICTY IIyKpy B JOCTIDKYBaHUX POCIMHAX) 3a TIEBHOTO PO3BEACHHS (MMOTPIOHO MaTH MipHI KOJIOH
pi3HOTO 00’€MY).

HaBaxky KimaayTh y CTYNKY Ta PeTeIbHO PO3TUPAIOTH 3 HEBEIUKOI KUIBKICTIO (1-2 T)
YHCTOTO KBapIEBOTO MICKYy a00 CKJISHOTO MOPOUIKY, MOTIM MEPEHOCATH ii 10 konbu Konbpayma
Ha 200-300 MJ1, CIIOTICKYIOUM CTYNKY KiJIbKa pa3iB AUCTUIHOBAHOIO BOJOIO, TOJIMBAIOTH BOIY /10
2/3 06’emy xon6u. 3a aHani3y npoo, K1 He MatOTh IPyOMX TKaHWH, pO3TUPAHHS HE NOTpiOHEe.

3a nmoTpeOu BU3HAUEHHS HE TUIBKM BMICTY 3arajibHOTO I[KpY, a i caxapo3u B pobax, sKi
Oarati OpraHiYHUMH KUCIOTaMU (HAIIPHUKJIIAJ, TOMIJOPH), TO 32 KUCJIOTO CEPEIOBHILA BUTSHKKH B
KOJIOY TOCTYNOBO JOJAar0Th (0 HarpiBaHHA ii B OaHi) PO3YMH BYIJIEKHUCIOrO HATpil0 abo
BYIJICKMCIIOTO KaJbIlI0 JJI HEWTpasisailii, MepeBipsAoYd IMPHU I[bOMY PEAKI[il0 BUTSKKH 3a
JaKMYCOM.

Kon0y craBnsate Ha 15 XB .Ha BozsHy OaHIO JUi BUIYyUYEHHs LIYKpiB 3a Temneparypu 80°C,
3aHyprolouM ii 10 piBHA piAMHM B HiH, 1 4acTo 300BTYIOTh. TemmnepaTypy BiA3HAuarOTh 3a
TEPMOMETPOM, SIKUH OMYCKAIOTh y KOHTPOJBHY KOJIOYy 3 AMCTHIIBOBAHOIO BOJOIO a00 B OJHY 13
KOJIO 3 JIOCTIIKYBAHOO HaBaXKKOI0. SIK BOJsHY OaHIO MOXHA BUKOPUCTOBYBATH YJIbTPATEPMOCTAT
abo K MATPUMYBAaTH HAJEKHY TeMIeEpaTypy Yy BIOKPHUTIH MOCYyIMHI 3a JONOMOTOIO
YHIBEpPCAJILHOT'O TEPMOCTATA.

3a BH3HAYEHHS IYKPIB y Mpo0ax 3i 3HAUHUM YMICTOM KPOXMAaJI0 HarpiBaHHsS BEIYyTh 3a
temneparypu 40°C npotsarom 30 xs.

Ilo 3akiHYeHHI HAarpiBaHHS BUTSDKKH OCBITIIOIOTH 30 % pO3YMHOM OLTOBOKHCIIOTO
CBUHLIIO. PO34MH CBHHIIO OJAal0OTh IO KpaIUIsiX Yy TEIUly, HE JIOBEJEHY JO MOBHOro 00’eMy,
BUTSDKKY 10 3aKiHUeHHS YTBOpeHHsi ocany. CrodaTky oOcaj BHIAJAa€ y BUIJSAI BEITUKUX
IUTIACTIBIIB, @ MOTIM CIIOCTEPIra€eThCs JIMIIE MOMYTHIHHS. 3a3BUuail nonaroTs 5—10 Mia po3uuny,
MICIISI IIHOTO BMICT KOJIOW TIEPEMINIYIOTh 1 BIACTOIOIOTH 5 XB. Konm 3’gBIs€ThCS TIpO30puid miap
P1AMHYU HAJ 0CAJ0M, II€ CBIIYUTH IPO Te, 110 BiAOYI0CS MOBHE OCAKECHHS.

3a aHamizy COPTIB OJHOTO BHIY HAa OAHIM 3 JABOX MO0 CIia MomepeaHhO BCTAaHOBUTH
KUJIBKICTh PO3YHMHY OLTOBOKHCIIOIO CBHHIIIO, HEOOXIIHY JUIsl OCBITJIGHHS BUTSDKKH, 1 3a aHANI3y
BCIX 1HIIUX MPOO /10/1aBaTy OJTHAKOBY KUIBKICTh po3urHy. HaaIuiKy coJii CBUHLIO C1/1 YHUKATH.

[ToTim K010y 0XO0JOKYIOTH 10 KiIMHaTHOI TemnepaTypH (8—20°C) 1 npuIuBalOTh MipHUM
mniHapoM  18-20 M HAacHYEHOro pPO34YMHY JABo3amilieHoro QocdopHokucioro abdo
CIPUaHOKHCJIOTO HATPIIO VI OCAJKEHHSI HaJUIMIIKY OLTOBOKHUCIIOrO CBUHIIO. BMicT konbu no6pe
NepeMIIIyIOTh 1 JalTh OCaay BIACTOATUCH. SIKIIO HAUIMIIOK OLTOBOKHCIOTO CBUHIIO
OCaIDKYIOTh JTIBO3aMillieHUM (OoCPOPHOKHCIUM HATPI€EM, TO JIJISl BiICTOIOBAHHS JTOCTaTHBO 10 XB.;
3a BUKOPHUCTAHHS CipYaHOKHCIIOTO HATPi0 MOTpiOHO 24 TOI.
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Konu po3umH BiJICTOITHCS, MEPEBIPAIOTH MOBHOTY OCA/PKEHHS HAIJIMIIKY CBUHINO. J{ist
IOTO MO CTIHII MIMHKKA KOJOW TMPUIMBAIOTH KiJIbKa Kpameilb po3duHy (HochOopHOKHUCIOTo abo
CIpUaHOKHCIIOTO HATPit0. SIKIO B MICIl 3’ €IHAHHS PIIUH HE 3’ SIBUTHCS IOMYTHIHHSA, TO JIO BMICTY
KOJIOM JOJMBAIOTh AMCTUIBOBAHY BOJY JI0 MITKH, PETEIbHO MEpeMillyroTh 1 uyepe3 1-2 XB.
GUIBTPYIOTh Kpi3b CyXuUM CKJIaq4acTuil (QUIBTp y Cyxy Koyi0y. 3a BUHUKHEHHS MOMYTHIHHS
JoaroTh e 8—10 MJT peakTuBy, 300BTYIOTh, TaOTh BIICTOSTHCS 1 3HOBY IMMOBTOPIOIOTH aHAI3 HA
MOBHE OCA/DKCHHS HAJUIMIIKY OLTOBOKHCIIOIO CBHHIO. BUTSXKHM 3 MOMiTOpiB HE MOTPeOYIOTH
OCBITJIEHHS, GUIBTpAT 1 6€3 101aBaHHs OCBITIIFOBAYiB BUXOAUTH MPO30OPHM. TOMY i yac aHaIIi3y
HEMae TOTpeOM J0JaBaTH PO3YMH OLTOBOKHCIOIO CBHHLIO Ta PEaKTHBH Ui BHUAAJICHHS
HAUTUIIKY COJIi CBUHIIIO.

Jlyis aHamizy MOHOIYKpiB OepyTh ABi mopiii (GiTeTpaTy W BH3HAYAIOTh BMICT IIyKpYy 3a
beptpanom, sik BKa3aHO B HACTYIMHOMY PO3/iii «BU3HaueHHS BMICTY MOHOILYKPiB».

[ITo6 mepeBecTu caxapo3y B MOHOILYKpH, HaJIC)KUTh TPOBECTH 1HBEPCIIO.

InBepcia. J[Bi napanensHi npoOu ¢ineTpary mo 50 M mepeHocsITh Yy MipHI KoJaou
o0’emom 100 Mi 1 craBmATh Ha HarpiTy BoOJsfHY OaHto. OmHOYaCHO TyAM K IOMIIIAIOTh
KOHTPOJIbHY K0JIOY 3 50 MJI BOJM Ta TEPMOMETPOM.

[To mocsirHeHHI B KOHTpOJIbHIA KoyOi Temmeparypu 60°C koiaOu BHIWMAOTh 1 3a
JIOTIOMOTOI0 MIpPHOTO LWIIHApPAa a00 MINeTKH MOJAl0Th A0 HUX HO 3 MJI COJITHOI KHCIIOTH
ryctuHoro 1,19 r/em® 60 5,5 mit 20 %.

[ToriMm KonOWM 3HOBY 3aHYpIOIOTH y Tapsdy BOJASHY OaHIO 1 BUTPUMYIOTH 8 XB. 3a
temneparypu 68—70°C, BIUIIK 4Yacy BeayTh 3 MOMEHTY JOCSTHEHHS TakKoi TEMIIEpaTypu B
KOHTPOJIbHIN KOJIO1.

Konbu BuiiMaroTh, MBUAKO OXOJO/UKYIOTb, PIAMHY B HHUX HEHTpasi3yloThb HACHYEHUM
PO3YMHOM BYTJIEKHCIIOTO HaTpit0 ab0 PO3UYMHOM IAKOTO HATPII0 3a METUJIOBHM UYEPBOHUM
(METUJIOBUM OpAH)XEBHM) /IO TEPEXOAY HYEPBOHOTO 3a0apBJICHHsS PO3UYMHY B 30JIOTHUCTHH abo
JKOBTYBaTHUil (peakiiis po3duHy Mae OyTH HEUTPAIbHOIO a00 CIIA00KUCIIOND).

bararopazoBuM 300BTYBaHHSM 3BUIBHSIOTH PO3YMH BiJl BYIJICKUCIOTO Ta3y, SKUH
BUJIUISIETHCS 32 HEHTpai3allii col010, TOBOIAThH JO MITKH BOJIOKO Ta Jo0pe mepeMinnyroTh (y pasi
OTpPUMaHHS KaJIaMyTHHX PO3YHHIB YMICT KOJIOM PibTpytoTh). OTpUMaHMii micis iHBepCii po3uuH
MICTHTb TUTBKHA MOHOILYKPH 1 CITY’)KUTh JUISI BU3HAYEHHS BMICTY IHBEPTOBAHOTO IIYKDY.

BusnauenHss BMicTty MoHOmykpiB. J[Bi mapanenbHi npoOum ¢imbTpaty mo 5-20 M
(3aJIeKHO BiJl YMICTY IYKPY) MEPEHOCATH MIMETKOIO 0 KOHIYHMX KOO emuicTio 100-200 mur.
Komu ¢inerpary B3sito menme 20 mi, TO A 30€pekeHHS OAHAKOBUX 00’€MIB pearyrodux
PEYOBUH [IOJIMBAIOTH JUCTUILOBAHY BOAY. J[0 KOKHOI KOJIOW TMepen KWI SITIHHSIM JTOJAI0Th IO
20 M7 pO3UMHY CIpYAHOKHCIIOI Mijii M JIyXHOTO PO3UMHY CErHEeTOBOiI coii. CyMilll IUX PO3YUHIB
Ha3UBalOTh (ENIHIOBOIO piAMHOI. Bwmict ko010 o00epekHO mnepeMillyloThb 1 CTaBiIATh Ha
eNeKTporunTKy. CyMill Ma€e KUITITH piBHO 3 XB. (BiUTIK Yacy BEAYyTb OKPEMO LI KOXKHOI POOH).
[Ticas 1poro 3aKKc Mifi IPOTIroM 1—2 XB. Ma€ BIJICTOSTHCS, & TIOTIM PiIUHY QITBTPYIOTh.

Komu po3yrH MiCTHTB 3HauHO OibIlie a00 MEHIIE IYKpY, HiK Mependadaiu, To micias 3-X
XB. KUITSITIHHSL OCaJl 3aKUCY MiJll MOX€E HE YTBOPHUTHCS (Majio IIyKpy B pO3uMHi) a00 BCS MiIb
BITHOBJIIOETBCA B 3aKUCHY (0araTto IyKpy), IO BH3HA4YalOTh 3a 3HUKHEHHSM CHHBOTO
3abapBieHHs a00 BEIMKUM 0canoM. B 000X BUMmagkax aHami3 Ciiiff TOBTOPUTH.

Sxmo s aranizy Oymno B3sto 20 M pO34MHY 1 Ocaa HEe YTBOPHUBCS a0 HOTo OyIo mayxKe
Masio (Ha TUTPYBaHHS BUTPA4YECHO JUIIE 1—2 MJ MEpMaHraHary), JOCiiJ MOTpiOHO HMOBTOPHUTH.
Crnig y3sTH OUTBhIy HABa)XKy, PO3BECTH BHUTSDKKY JIO TOTO X 00°eMy abo X 3MEHIIUTH
PO3BEICHHS, B3ABIIM MEHINY KojOy 3a Tiel jkx HaBakku. KOHIEHTparis mykpy B pO34MHI IpHU
IbOMY MIJBUIIMTHCA. Y TMpOLeCl HarpiBaHHA CyMIUIl 3HHUKA€ CHUHE 3a0apBlIEHHS, TOOTO BCs
CIpYaHOKHMCIIa MiJb BHTpPayeHa HAa BU3HAYEHHS BMICTY I[YKPY, KUIBKICTh PO3YMHY 3MEHIIYIOTH,
Hanpukiaz, 3amictb 15-20 mu 6epyth Timbku 5—10 M 1 1oBonATh 00’eM po3umHy 10 20 mi
Bojoto. Konmu i e He monmomoske, MoxkHa 10 M po3uMHY JOBECTH BOJOIO B MIpHiil K0i0i 10
100 M1, mepeMimaTy 1 B3STH 3BiaTH A1 ananizy 10—20 mi.

®@inbTpyBaHHS Ta PO3YMHEHHS ocaay 3akucy Mini. Pinuny GinbTpyroTh Kpisb
az0ectoBuii GiTBTp y K010y ByH3eHa, KOPHCTYIOUHCH BOJOCTPYMEHEBUM 200 MaCISTHUIM HACOCOM
Kocoscpkoro. [ToTim ocan y koia0i MpOMHUBAIOTH TPUYi TapsSI0I0 TUCTHILOBAHOK BOJIOO IIISTXOM
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JeKaHTaIliil (He mepeHoCcs9r Ha GUIBTP OLIBIIOT YaCTHHU 0Caly), MPHIUBAIOYN KOKHOTO pasy 10
ko101 1o 5—10 mu1 BoAau 10TH, MOKM IPOMUBHA BoJla Oy/Jie MaTH TUTbKU OJIaKUTHYBAaTUH BIATIHOK.
[Tig yac poboTH NOTPIOHO PETENTHHO CIIAKYBATH 3a THM, 1100 ocaa Ha GiIbTpi 1 B KOOI BECh yac
OyB BKpUTUH BOIOIO, AJs 3amoOiraHHs HOro pyiiHyBaHHs Ha moBiTpi. Ilicns nmpoMuBaHHS
BWJIMBAIOTH (UIBTPAT 1 BC1 MPOMUBHI BOJU 3 KoJ0u byH3eHa, Kijbka pa3iB peTeabHO CIOJICKYIOTh
il croyaTKy BOJOTIHHOIO BOJOIO 1 BOCTAHHE — JAUCTUIHOBAHOIO. DIIBTP YCTAHOBIIOIOTH 3HOBY B
ko0y bynzena. Ocaj 3aKucCy Miai MPWIKMBAIOTh, T0Mal0Th 15—20 MJI po3unHy 3alTi30-aMOHIHHUX
TaJIyHIB a00 OKHUCHOTO CipYaHOKHCJIOTO 3ai3a. 3aKUC Mifli OKUCITIOETECS B CIPYaHOKUCITY Miflb, a
BIIMIOBI/IHA  KUIBKICTh  3ajli3a  MEPEeXOIuTh 13  OKHUCHOI  (OpMH B 3aKHCHY:
Cuy0+Fe;(S0,4)3+H,S0,=2CuSO4+2FeSO4+H,0, yTBOpIOIOYHM MPO30pYy CBITJIO-3€JIEHY PiIUHY,
Ky QITBTPYIOTH KPi3b TOU ke QiabTp I POZUNHEHHS 3aKUCY MiJli, SKHI 3aJIUIIABCS HAa QUTBTPI.
Pimuny Ha QinbTpi BIACMOKTYIOTH HE Bipa3y, 00 YAaCTUHKW TOBHICTIO PO3UMHWINCK. J{7s
MPUCKOPEHHSI PO3UYMHEHHSI 0CaJy OOEpekKHO IMEepPeMIllyIOTh MaJudkKo BepxHii map. Konldy, B
AKiii OyB pO34YMH, KUIbKa pa3iB CIOJICKYIOTh Tapsiuol0 JUCTHIIOBAHOIO BOJOIO, 3MUBAIOYM ii
TaKOX Ha (PUIBTP.

TutpyBaHHs piiuHM, IO MICTHTH 3aKHCHY ciib 3ani3a. [apsunit QinbTpaTr y Konbi
bynsena Bigpasy x TUTpyroTh po3urHOM 0,1 H mepmanranaty kamiro i3 OFOPETKH 31 CKIISSHUM
KPaHOM a)X NIOKH He 3 SIBUTHCS pO’KeBe 3a0apBiieHHS (Bil OCTaHHBOI Kparull MepMaHraHary), siKe
HE 3HUKAE TPOTATOM ITiBXBIIIMHH.

[TepmaHraHar Kajiro B KHCIOMY CEPEOBHUIII OKUCIIIOE YTBOPEHE 3aKHUCHE 3aJ1i30 B OKHUCHE
3a piBH}IHH}IMZ 2KMnO4+1OFESO4+8HQSO4:5F82(SO4)3+2MnSO4+KQSO4+8H20.

3a TUTpYBaHHS JABOX MapaleabHUX Mpo0 pisHuL Mae Oytu He Oinbiie 0,05 mit 3a BUTpatu
Ha mpoOy 6-8 M po3uMHYy MEpMaHraHaTy Kaiiio, a SKuo BuTpadaerbes 10-12 mu, TO
JIOITyCKa€eThCsl po3xopkeHHs Ha 0,1 mu. BusHaueHHS BMICTy IKpY, ITOYHMHAIOUYM 3 MOMEHTY
JOJJTaBaHHS PEaKTHUBIB 1 10 KIHII TUTPYBaHHS, Ma€ TpUBaTu He Oubiie 15-20 xB.

Ananiz nanux. Komm Bimoma kinbkicte 0,1 H po3unHy nepMaHraHaTy Kaliko, sKy
BUTPA4YCHO HA TUTPYBAHHS, 1 TUTP MEPMAHTaHATYy 32 MIJIIO0, 32 TAOMHUIICIO0 TIIIOKO3HM 3HAXOJSThH
YMICT y JIOCIIDKYBAaHOMY pPO34YMHI MOHOIYKPIB (10JaTOK 2), a 3a TaOJUICI0 1HBEPTOBAHOTO
IyKpPY — BMICT iHBEpTOBAHOT'O IIYKpPY (101aTOK 3).

Jnist BU3HA4YEHHS BMICTY LIYKPIB Y BIZCOTKaX JI0 TOCIIIXKYBAaHOI PEUOBHHU (32 MIPUPOIAHOT
BOJIOTOCTI), CJTiJI BU3HAUUTH, SIKa HaBa)KKa BIAIMOBIAA€ KUTLKOCTI PO3YMHY, B3ATOTO JIJIS aHAII3Y.
[TpunycTuMo, 1m0 HaBaXkka PEYOBHMHM JOpiBHIOE 24 1. O0’eM BUTSXKKH OyB JOBEAEHUH 110
300 mu. Jlns BU3HAUEHHSI BMICTY MOHOIYKpiB Opamu 10 Mul po3uMHY 3 JOAABAHHSAM TaKOl XK
kimbkocTi Bomu. Tomi 10 M BiamoBimatote 800 Mr oBodiB. 3BiJICH BiJICOTOK MOHOIIYKpPiB
(imBepry):

a =100
X=—
800

3a iHBepTYBaHHS LYKPY JAOCIIIKYyBaHUI po3uuH Oyio po3dasineHo y asa pasu (50 mo
100 mu). Toni 20 mn takoro po3umHy BianoBizaroTs 800 Mr OBOYIB i BiJICOTKY iHBEPTOBAaHOTO
HyKpy:

_ 6x100
= 800

VY Takomy mpukiani oOuaBi (opMynaM MarTh OJHAKOBHN 3HAMEHHHK 4Yepe3 Te, IO 3a
BU3HAYEHHS BMICTY MOHOIIYKpiB BUTsDKKa Oyna po3seneHa y 30 pasiB i s aHamizy B3aTo 10 Mo,
3a BU3HAYEHHS X YMICTY IHBEPTOBAHOTO I[yKpY BUTSDKKY posBenu y 60 pasiB, aye Ais aHaizy
B3s111 20 MJT pO3YHHY.

Uepes BENTUUMHU X 1 ), MO’KHA 3HANTH B1JICOTOK CaXxapo3u:

Z=095x{y—x)

Koedimient 0,95 BBomuThCS uepes Te, mo 1 r iHBEpTOBAHOTO LYKPY OTPUMYIOTH 13 0,95 ©
caxaposu.

Ilpuxnao pospaxyuky xinbkocmi pisHomanimuux ¢gopm yykpie. HaBaxkku 0110rosaoBoi
KamycTd — 24 1, BUTsDKKa joBeaeHa jno 300 mui, ymicT MOHONYKpiB Bu3HaueHuid B 10 mut; Ha
TUTpYyBaHHS BUTpadeHo 11,45 M po3unHy mepMaHranary 3 THTpoM 6,29 mr 3a Migao. 3Bijacu
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11,45 x 6,29 = 72 mr wmini, mo BiamoBigae 37 MT TIIOKO3M (3a TaOJMIEI0O BU3HAYCHHS BMICTY
rmoko3u). g kimpkicte 1mykpy wmictutbes B 100 Mr po3umHy, ski Bignosizaiotb 800 wmr
PEUYOBUHMU.

37x100
Toni: iB=——— =4,63%.
OJli: MOHOIIYKPiB 800 0

2.3.7 BusHayeHHsI BMiCTY iHBEpTOBAHOI0 YKPY
50 M i3 Ti€l camoi BUTSKKH, B SIKi BH3HAYaJ M BMICT MOHOIIYKpIB, TICIIs iHBepCii
nmoeneHi g0 100 mu. I3 HUX md BU3HAYEHHS BMICTY IykKpy B3sto 20 mu. Ha TutpyBaHHS
BuTpadeHo 13,20 miu po3unny nepmanranaty abo 13,2 x 6,29 = 83 mr mizi, oo Biamosigae 43 mr
IyKpy (3a TaOJIMIEI0 BU3HAYCHHS 1HBEPTOBAHOTO IMYKpPY). Taka KUIBKICTh IyKpY MIiCTUThCSA B 20
43x100

MJI po34MHY, sika BimmoBimae 800 mr pedoBuHHW. 3Bimcu BurumBae, mo ———— = 538 %

800

IHBEPTOBAHOTO IIYKPY.

Tenep MokHa po3paxyBaTu KUIbKICTh Caxapo3H B AOCIHIDKYBaHIN Ipo01 KalyCcTH:

0,95 (5,38 —4,63) = 0,71 %.

Jnst oOuYMCIIeHHsI 3arajlbHOTO BMICTY IYKPIB Yy BHIAJIKaxX, KOJU BH3HAYAIOTH Caxaposy,
HAJIC)KUTh CKJIACTH PE3yJIbTaTH BU3HAYEHHS BMICTY MOHOITYKPIB 1 IyKpiB (Tabu. 39).

BaxxaHo BH3HAYUTH BMICT I[YKPY 32 OJMH JI€Hb. SIKIIO Takoi MOXIIMBOCTI HEMae, aHaIi3
Kpallle TiepepBaTH IiCJIsl POBEACHHS iHBEPCii COISTHOIO KUCIOTO. Konbu TepMiHOBO OXOIOANUTH
Ta 3aJIMIIATH HA HiY.

MoxHa TakoX 3aJIMIIMTH Ha 24 roji BUTSDKKY MICHIs BWIYYEHHS IYKpIiB 1 JI0JlaBaHHS
OIITOBOKUCJIOTO CBHHIIO. Y TakOMy pa3i HAUIMIIOK COJi CBUHIIO TOTPIOHO oOcaauTu
CIPYaHOKHUCIIUM HATpPIEM.

Ta6mums 39
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2.3.8 Bu3HaueHHs 3arajbHoOi KHCJIOTHOCTI y IJI0IaX moMizopa

Opraniydi  KHCJIOTM BMJIy4alOTh 13 MOJAPIOHEHOT HaBa)KKH, Harpiparouud 1 3
JUCTUJILOBAHOIO BOJIOI0 Ha BOAsHIM Oani. [loTiM y mneBHiM mnopuii (uUIBTpaTy METOJ0M
tutpyBanHs 0,1 H po3umHOM Jyry BCTAaHOBIIOIOTH 3arajlbHy KUJIbKICTh KHCIOT. 3HaWJEHY
BEJIMUMHY MEPEPaXOBYIOTh Ha A0IYUHY KUCIOTY MHOKEHHSIM Ha koediuieHt 0,0067.

PeaktuBu: 0,1 H po3unH HaTpito 3 TOYHO BCTAHOBJIEHUM TUTPOM (CIOCIO MPUTOTYBAHHS
BUKJIQZICHO 3a OTIMCY METOJIy BU3HAUEHHS BMICTY 3arajibHOTO a30Ty); po3unH (enondraneiny: 1 r
iHAEKaTOpa po3unHAITh y 100 Mt 96%-0r0 €THII0BOTO CTIHPTY.

Oo6aaananusi: BogsgHa 6ans; konou MipHi Ha 200-300 M (kpame Kombpaymia); xonou
koHi4HI Ha 250-300 mi; minetku Ha 20, 25, 50 mut; Boponku giametpom 100—-110 mwm.

Xin ananizy. 3 mozapiOHeHoi cepenHbOI MPOOM TMICHsA PETEIBHOTO MNEePEMIlTyBaHHS
3BaXYIOTh HAa TEXHIYHMX Barax y BiaTapoBaHii (apdoposiit vammi 20-30 r pedoBunu. s
OJIHOTO BU3HAYEHHA 13 cepii mpod, Tak caMmo, sIK 1 32 BU3HAUEHHS BMICTY LIYKpiB, OepyTh IBI
napajelbHi HaBaXkW. HaBakky peTeinbHO 3MUBAIOTh JUCTUIIHOBAHOIO BOJOI0 B MIpHY KOJIOYy
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emaicTio 200-300 mn. OG’eM piawHHM B K001 MOBOASATH BOJOIO MpubOIu3HO 10 2/3. CTaBiaTh
kos10y Ha BOASHY OaHIO 1 BUTpUMYIOTH 15 xB. 3a Temneparypu 80°C, 3a TepMOMETpOM, KUK
OMYIIEHO B OJHY 3 KOJIO 3 aHaI30BaHOI0 Mpo0oro0. [[1s MOBHOTO BHITYYEHHSI KHCIOT YMICT KOJIOU
Jac BiJ 4acy 300BTYIOTb.

[Ticns oxomomxenust (1o 20°C) pimuHy B K001 TOBOJSATH TUCTHILOBAHOK BOJOKO 0
MITKH, 300BTYIOTH 1 (QUIBTPYIOTH Kpi3b CyXuil QuIbTp y cyxy KosOy. [[Bi mapanenbHi mpoOu
¢binpTpaTy 1Mo 50 MII MMETKO0 MEPEHOCSTH 10 KOHIYHUX K00 emHicTio 250 Mt i Tutpyrots 0,1 H
PO3YHHOM JIYTy JO PO’KEBOTO 3a0apBIICHHSI, MOMEPEIHBO TONAI0YN 0 TUTPOBAHOTO (QLIBTPATY
KiJIbKa Kparelb iHaukaTopa (perondraieiny).

Buny4aroTe opraHigHi KHCIOTH TakK camo, SK 1 IIyKpH, TOMY 3a BHU3HA4YCHHSI 3arajibHOI
KHCJIOTHOCTI MOXXHa IO OIeEpallilo He TOBTOPIOBaTH, a OpaTu GinbTpaT, OTPUMaHUN 3a
BUJIYYECHHS LYKpiB 0€3 0/1aBaHHs OCBITIIIOBayYa.

[lepeMHOXKYIOUH KITBKICTh MJI BUKOpUCTaHOTO Ha TuTpyBaHHs 0,1 H nmyry Ha mompaBky
JI0 11 TUTPY Ta Ha BIATNOBITHUM KOEPIIIEHT, 3HAXOIATh YMICT PO3ZUYMHHUX KUCIIOT (y MepEPaxyHKy
Ha sI0JIy4HY KHCIIOTY) B HABaXIi BiJMOBIJHO JO B3STOI KiUNbKOCTI Qijbrpary. s BUpaKeHHs
KHCJIOTHOCTI y BIICOTKAx CJIiJi OTPUMaHMN pe3yibTaT NEPEeMHOXKUTH Ha YHCIIO, SIKE J03BOJIE
po3paxyBatu BMIicT KucioT y 100 r mociimKyBaHOi pe4OBUHH.

Pi3Humst Mk 1BOMa mapajieIbHUMHM BH3HA4YCHHSAMH Mae Oytu He Ounbme, HiX 0,02 %.
3ammcu BeAyTh 3a (OpMOI0, HaBeneHoo y Tadwmii 40.

Ta6nursa 40
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2.3.9 BusHaueHHsI BMiCTY CyXoi pe4OBHHH COKY B IJI0J1aX MOMigopa
(pedpakTomMeTpUUHUIT METO)

Merton 0a3yeTbCsi Ha PI3HOMY 3aJOMJIEHHI IPOMEHS CBITJA, SIKUM HPOXOIUTH Kpi3b
pO3uMHM pi3HOI KOHUEeHTpamii. YuM BHIa KOHIEHTpALis PO3YUHY, THUM OUIBIIMHA TMOKa3HUK
3aJIOMJICHHSI.

Oobaagnanns: peppakromerp «PIJI-2» (abo iHmIO! Mapku); yHIBepCalbHUNA TEPMOCTAT
a00 yJIbTpaTepMOCTaT, CKJISHI OIIaBJICHI NAJTUYKH.

Xix ananizy. J{ns ananizy O6epyTh cepelnHio mpoOy IJIOIB MOMiIOpa, MOAPIOHEHUX HA
TOMOT€HI3aTopi, a00 iHIUM crocoOoM. BU3Ha4atoTh MOKa3HUKH 3aJIOMIICHHS pedpaKkToMeTpa 3a
temneparypu 20°C, sKy 3py4HO WIATPUMYBATH 3a JONOMOTIOI0 YibTparepMocTara abo
YHIBEpPCAJIbHOTO TEPMOCTATA.

[lepen mouaTkoM poOOTH, KOJHM BIJPETYIHOBAHO IOCTAYaHHS BOJAHU, SKa MIATPUMYE
NOCTIfiHY Temmepatypy B pedpakToMeTpi, MOTpiOHO MEpeBIpUTH HYNBOBY TOUYKY IpHUIIaLy
000B’s13k0B0 3a Temrneparypu 20°C. Konu npunan nepeBipeHo, OIIaBICHOK CKIISTHOKO MaTHYKO0
HAHOCATh Ha HIKHIO MpU3My pedpaxToMmerpa 1-2 kpamii mynbnu (COKy) MOMIAOPIB 1 LIUIBHO
NPUKPUBAIOTH APYTOl0 MPHU3MOI0. BCTaHOBUBILM MOBEPTAHHSAM BEHTUJIS YITKY MEXY PO3MOALLY
MOJIsl Ha /1Bl YaCTUHU (TEMHY 1 CBITIY), poOJsATh BIUIIK. 3@ BUHUKHEHHS KOJbOPIB pallyru Ha
MEXI PO3MOJiy, iX yCyBamOTh. 32 KOXKHOTO TMapalelbHOTO BU3HAYCHHS poOJATH 3—5 BimiKiB.
[Toka3HMKM 3amuCyIOTh MIOPa3y MicCHs MOPYIIEHHS 1 BCTAHOBJIEHHS YITKOI MEXi posmosimy. 3
OTpUMaHMUX 3—5 BITIKIB 3HAXOAATH CEpeIHE. 3a KOKHOIO MPOOOI0 BUKOHYIOTH JBa MapajellbHi
BU3HAYEHHSI, PI3HUIII MK SKUMH He ToBHHHA TiepesumryBatu 0,2 %.
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[Ticnist KOXKXHOTO BU3HAYEHHS MUKy CHOJICKYIOTh JUCTHIIHOBAHOIO BOJOIO, BUCYIIYIOTh
(GUIBTpYBAJILHUM TATIEpOM, a MPHU3MH pedpakToMeTpa MPOTHPAIOTh BaTOK, 3MOYCHOIO BOJIOKO, a
MOTIM HAacyX0 — M’SKOI0 cepBeTKor. HalTouHimi pe3ynbTaTH OTPUMYIOTh, KOJM aHali3u
MPOBOJIATH 3a Temmnepatypu 20°C.

VrAiTKy, KOIu TeMmneparypa BOAM MiABUILYETHCA, IO HE Ja€ MOMJIMBOCTI BU3HAYaTH 3a
20°C, cnig npuenHATH 10 YHIBEPCAIBLHOTO TEPMOCTATa OXOJIOIKYIOUe KOHTAKTHE pelie.

VY pasi HEeMOXJIMBOCTI MPOBOAWTH BU3HA4CHHs 3a Temrieparypu 20°C, ciig 3a KOXKHOTO
BIJUTIKY BiJI3HAYaTH Ta 3alACYBATH MOKA3HUKU TEPMOMETPA, IO 3HAXOAUTHCS Ha pedpakTOMETPI,
KOPUCTYIOUHCH TaOJIUIICIO TOTPAaBOK HA TEMIEpPaTypy.

BizmcoTok cyxoi pedyoBHHM 3HAXOASTh 32 CHEMIaTbHUMH TaOIUISIMH, SKi € B IHCTPYKIIi 70
npuiaaay abo 6e3mocepenHb0 Ha KAl pepakToMeTpa, 3aJICHKHO BiJl CUCTEMH TpUiIamy. 3arucu
BeAyTh 3a (hopmoro (Tabmuirs 41).

Tabmums 41
dopMma 3anucy JaHUX Y )KypPHAJ
5 Bimiku 3a a
2. | pedpakTOMeTPOM | Byict cyxoi | Temmeparypa OTPABKA | Byrier cyxoi
Hassa copry | = pPEYOBHHH | 3a CIIOCTEpe- Ha PEYOBUHU COKY
o -
(xoz) % L, 1L, 111, CepeIHE COKy, % skenHs, °C temriepa 3a 20°C, %
2 v,V TYpy
1 2 3 4 5 6 7 8

2.3.10 BuzHayeHHs1 BMiCTYy KapOTHHY B ILI0Aax nomigopa (3a CanoxHikoBUM)

Y nomiopax MICTHTBCS y BEJIUKIH KUIBKOCTI OIlOJIOTIYHO HEAKTUBHHUH JIIKOIICH,
NPUCYTHICTh SKOTO YCKIAQJHIOE BU3HAUEHHS BMICTY KapoTHHY. MeToj, SKUH HpPOMOHYETHC,
IPYHTYEThCS HA 3JATHOCTI KapOTHHY BIJIOKPEMIIIOBATHCS BiJl 1HIIUX MITMEHTIB 32 HAaHECCHHS
AIlCTOHOBOTO EKCTPaKTy KapOTHHOINIB Ha xpomaTtorpadiunuii mamip mnerposieiHuM edipom i
BU3HAYEHHS HOro B Wil BUTSDKII Ha (hOTOENEKTpUYHOMY KosnopumeTpi. Kapotun y rapOyzax
BU3HAYAIOTh IIUM K€ METOJIOM.

I[MoOyayBannsi rpaayiioBanoi mkanaud. Ha anamiThdHMX Barax 3BaXymoTh 14,5 mr
a300eH3011y Ta po3unHsoTh Y 100 M1 ciupTy; 1 MII TaKOTO pO3YMHY BiIOBiIa€ 3a 3a0apBICHHIM
0,00235 mr ab6o 2,35 MikporpamiB (MKI') KADOTHHY.

Jani HaBeIeHO PEKOMEHOBaHI PO3BEACHHS 3pa3KOBOTO PO3YHMHY JJIsi OTPUMAHHS LKA
PO3YMHIB 1 OKa3HUKH MPHUIAAY 32 iXHBOTO KosopumerpyBaHHs (Tabin. 42). Crig ypaxoByBaTH,
10 BEJIMYMHU OINTHUYHOI IIUIBHOCTI 3Pa3KOBMX PO3YMHIB 1 BIJIMOBIAHI M IMOKa3HHKH BMICTY
KapOTHHY TO/IaHi TYT JJISl OPIEHTYBaHHS, a 32 poOOTH Ha MPUIIAZAX PI3HUX MAPOK, SIK 1 32 poOOTH
Ha PI3HUX MPHJIAJaxX OJHIE] Mapku, OyAyTh OTPUMAaHI BEJIMYMHU 1 KPUBI, IO BiJPI3HAIOTHCS Bif
HaBeJIeHUX Hmxkue (Tadi. 42).

Tabnurs 42
Opi€eHTOBHI NOKA3HUKH BMICTY KAPOTHHY ¥ ONTHYHOI IIIJILHOCTI 3pa3KOBUX PO34YHHIB
Homepu | B3sTo 3pa3skoBoro Homano Bwmict xapotuny, OnTnuHa

KOJI0 PO3YMHY, MII CIIUPTY, MJI MKT/MJI IIUTBHICTD, O]T.

1 1 4 0,47 0,079

2 2 3 0,94 0,120

3 3 2 1,41 1,160

4 4 1 1,88 0,198

5 5 0 2,35 0,238

OnTUYHYy IIJIBHICTH PO3BEIEHUX PO3YHMHIB BUMIPIOIOTH Ha (HPOTOKOJIOPUMETPl 1HIIUM
croco6oM, OMMCAaHUM B IHCTPYKIII A0 npuiany. [Ipu oMy 3acTOCOBYIOTH CUHIHN CBITAO(UIBTP 1
KioBeTH Ha 10 MM, 3aKpUBalOYM iX KpUIIKaMH. [pYHTYIOYHCh Ha OTPHUMAaHUX JaHUX, OYIYIOTh
rpaayiioBaHy KpMBY Ha MUTIMETpoBOMY mnanepi. Ha oci opauHaT BiAK/Iaal0Th 3HAlICH] 3HAYEHHS
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ONTUYHOI NIUTBHOCTI, Ha 0Ci a0CIMC — BiJIMOBIIHY 1M KiJIbKICTh KapOTHHY B MKT/MJI. [ 'pamyiioBana
KpHUBA, IO 3 €HY€E TOYKU MEPETHHY BIIKJIAJCHUX BEJIUYUH, MA€ SIBIATH COOOI0 MPSAMY JIIHIIO 3
HaXUJIOM OJH3bKO 45°.

I'pamyiioBany KpuBY ciij OyayBaTH Ha TIOYATKY CE30HY aHaJli3y OBOYIB 1 MOBTOPIOBATH Y
pasi 3MiHU pekuMy poboTu GpoTokonopuMeTpa (HOro peMOHTY TOIIO).

Ile cTocyeThes 1 IHITUX KOJIOPUMETPHYHUX METO/IIB, ONMCAHUX Y IaHI METOIHUII.

Oo6aaaHaHHsA: (OTOCIEKTPUYHUN KOJOPUMETp; XpomatorpadidyHa kKamepa; IHITIHIAPU
MmipHi Ha 100 mut; cTtynku dapdoposi 3 ToBkaunkamu; minetku Ha 1, 2, 5, 10 vur; mpobipku MipHi
Ha 5 w1, mamip xpomartorpadiuauii Mapku «Cy»; konbu byH3eHa; ckisiHKM THINEHKA; Yallku
[TeTpi.

PeakTuBm: areroH; nerposieHuit edip; cipuanuii edip; BUCYIICHI HAIl CipYaHOKUCITHM
Harpiem kanbiiiii Byriekuciauii (CaCOjz) abo wmatpiii Byriekucauii (NaCOjz); azoben3on (kpaiie
MEPEKPUCTANTI30BAHUHN 31 COIUPTY); HATPIM CIPUaHOKUCIUNA OE3BOTHUH.

Xixg anamizy. /IBi HaBaxkku mo 3—5 T OepyTh 13 cepeAHbOi MPOOU CBLKHUX MOMIIOPIB
(kpalle BUKOpHCTATH MaTepial, IO 3aJMIIUBCS IICis BiJOMpPaHHS HABAKOK HAa BMICT BiTaMiHy
C), po3tupatoTs y cTynkax 3 20 MJI aleToHy W HEBEJIMKOI KUIBKICTIO KBapLEBOTO IICKY Ta
BYIJICKUCIIOTO HATpit0 (HAa KIHYMKY HOXKa OJHOTO 1 japyroro). IloapiOHIOIOTH 10 OTpHUMAaHHS
OJTHOPiHOT MacH, 0COOJIMBO PETENBHO CIiJ PO3TUPATH IIKIPKY MOMIAOpIB. Y CTYNKY JOJAIOTh
10-15 T cip4aHOKHKCIIOTO HATPIIO Ta JOOpE MEPEMINIYIOTh.

BinMuBaroTh KapOTHHOINM BiJ OcCaly aleTOHOM 3a JOTIOMOTOI BOJOCTPYMEHEBOTo abo
MacJSIHOTO HacociB y koin0y byH3zena uepe3 (iuIbTpyrodi BOPOHKH 3 TOPHUCTOI CKIISTHOIO
wiactuHkoro Ne 1 abo Ne 2. Ilpu mpomy npuiauBarOTh 1O OCaay HEBEJIMKI HOPLIi aleToHy,
PETENLHO PO3THPAIOYH Y CTYIIII BCIO Macy, HAMararouuch HE MEPEHOCUTH 11 Ha (IIBTP.

BingmuBaHHS NPUNMHAIOTH, KOJIM HOBA MOPIIis AlIETOHY BXXKE HE 3a0apBIIOETHCS.

ITicns moBHOT eKcTpakiii KapOTHMHOIMIB EKCTPakT 13 Koyuou bByH3zeHa nepeHocsaTh A0
MipHOro mwiiHzapa Ha 100 Mi, CHOJICKYIOYM KOJOY JBI4i HEBEIMKOIO KIJIBKICTIO alleTOHY,
BHUMIPIOIOTH 00’ €M 3 TOUHICTIO JIO 1 MJI 1 MEPEMIIIYIOTb.

Xpomatorpagisi. Ha apkym xpomatorpadiunoro mamnepy (20 x 30 cm), 3ayiexHO Bif
yMICTy KapOTHHY B MOMIJJOpax, Ha HIDKHIM Kpail By»4oro OOKy apKyIla, BiICTYITUBIIHN BiJl Kparo
Ha 4-5 cM, HaHOCATB Bix 5 10 10 M1 ekcTpakTy. Moro HaHOCATH KiNbKa pasiB, JAr0uM TONEpeIHiil
nop1ii 371erka MmiJCOXHYTH Y CTPYMEHI TEIUIOTO MOBITPsI, MOTIM 3BEPTAIOTh Y TPYOKY, 3’ €THYIOUH
BEPXHI KIHIl KaHIEISIPCHKOIO CKPINKOIO 1 KJIagyTh Ha JHO KaMmepH Juis xpomarorpadii, ne
posMinieHo yamky [lerpi 3 nerposeiinum edipom.

Xpomarorpadiuna kamepa — e CKISHUA MwiHAp aiametpoM 20-25 cM 1 3aBBUIIKH
50-55 cm, obropuytmii yopHuM manepom. Ilicns 3aBaHTaXKEHHS KaMepy 3aKpUBAIOTh CKIISTHOIO
TUTACTUHKOIO (Kpalle, sIKIIO0 KPHUIIKA MPUTEPTa 0 MMITIHIPA).

3aMiCTh KamMepH MOKHA BHUKOPUCTATH 3BHUYaliHYy 3-TITpOBY OaHKy, B SIKy HAJIMBAIOTh
neTpoJeiHuil edip Ha JHO Ta HAKPHUBAIOTH KPUIIKOI. baxaHo kKaMepy 3allOBHUTH NETPOJICHHUM
epipom 3a 1-2 mobu g0 ii Bukopucrtanus. Yepes 30-45 xB., KoJu BiIOyAETbCS 4YiTKE
BITJOKPEMJICHHSI KapOTHHY BiJ CYNYyTHIX HITMEHTIB (KapOTHH i€ JOrOpd IO Xpomarorpami
NEPIIUM), XpOMaTorpaMy BUMMAIOTh 13 KaMEpH, BiAPI3al0Th CMYKKY Manepy 3 MIIMOK0 KapOTUHY,
pO3pi3aloTh BUPI3aHy CMYXKKY Ha JpiOHI YaCTMHU 1 KJIaayTh y NpOOipKy, KyIOu TOJNAI0Th 2—3
Kparii cipyadoro egipy (11t nocinadieHHs abcopOLUiiHIX 3B’ A3KiB KAPOTHUHY 3 Harnepom) i 3 mi
neTposieiinoro edipy. [IpobipKy 3aKOpKOBYIOTh, YMICT J0Ope CTPYIIYIOTH 1 cTaBisATh Ha 30 XB. y
TEMHE MICIIe [T TIePEeX01y KapOTHHY 3 Tarnepy B po3urH. [1iciis 11b0ro po34nH 3TUBAIOTh Y MIpHY
K00y 3 MITKOIO Ha 5 MJI, CTONICKYIOTh YaCTHHKH Iarepy MajuMH TOPIISMHU TETPOJICHHOTO
edipy 10 loro 3HeOapBICHHS, 3/IMBAIOYM iX KOXKHOIO pa3y B Ty camy MipHY npoOipky. JoBoasTh
00’eM meTposieHUM e(ipoM 10 S5 MII, 3aKOPKOBYIOTh, J00pe MEPEMIIIYIOTh 1 KOJIOPUMETPYIOTh
Ha (OTOEIIEKTPOKOJOPUMETPI MIPOTH METPOJICHHOrO e(ipy 3 CUHIM CBITIODUIBTPOM Y KIOBETaX Ha
10 MM, sIKi 3aKPHBAIOTh KPUILIKAMU. SIKIIIO0 BMICT KQpOTHHY MEPEBUILYE MOKA3HUKH IPaydHOBaHOT
KpHUBOi, JOCIIPKYBaHUN PO3YMH PO3BOIATH Y/BiUil, 100pe MEPEMIlIyIOTh 1 KOJOPUMETPYIOTh, a
pe3yNbTaT MOIBOIOIOTh.

[Ticst BUMIpIOBaHHS ONTHYHO! IIIJIBHOCTI JOCHIPKYBAHOTO PO3YMHY 3HAXOIATh Ha
rpaayioBaHiil mIKajli BMICT KapoTuHY. sl mbOTO 3 TOYKM Ha OCi OpJAWHAT, SKa BIAMOBIIAE
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3HAWJEHI ONTHYHIN WIUIBHOCTI, CTaBIATh TEPHCHIUKYIAP IO TEPEeTHHY 3 TPalyHOBaHOIO
KPUBOIO 1 3 TOYKH MEPETHHY OMYCKAIOTh MEPHECHAMKYISIp Ha Bick abcuuc. Touka mepeTwHy
HepIeHAnKy/sIpy 3 Biccto abcuuc Biamoigae Bmicty kapotuny (C), mMkr/mu. OOUYHCTIOIOTH
pe3ynbTaTH aHalli3y 3a GOPMYJIOH:

CxB, xB,x100 CxB, xB,

B,xax1000  B,xax10’

ne: By — 00’eM, oTpuMaHui TiCis €KCTPaKIlii alleTOHOM 13 HaBayKKH, MJT;
By — 00’em, y3s8THii U1 HAHECEHHS Ha XpoMmaTorpadidHuii mamip, M,
B3 — 00’em nerposneitnoro edipy, BUTpaueHUil Ha eKCTPAKIIIO0 KapOTUHY, MII,
@ — HaBaXkKKa JIOCIIHKYBaHOI pEYOBUHH, T;
100/10000 — myst mepeBomy B Mr%.
Ilpuxnao pospaxynxy. HaBaxkka momifopiB 5 r (@), alleTOHOBHH E€KCTPAKT i3 HaBaXKU
70 mu (Bp), ans HaHeceHHS Ha XpomarorpadidHuid mamip B3ITo 5 M (B), IS BUMUBaHHS
KapOTHHY 3 Tarnepy B34TO 5 M1 neTpoiieiinoro edipy (B3), mokazanus Gorokosopumetpa — 0,124,
a BMICT KapoOTHHY 3a rpaayioBanoro mkanow 1,02 (C).
[TincraBnstoun yci 11l 3Ha4eHHS Y (OPMYITy, OTPUMAEMO:

Mr% KapoTUHY =

me% xapomumny = 102705 =143.
5x5x10
3amcu BeayTh 3a popmoro (Tadi. 43).
Taomuus 43
®opma 3anuCy JaHUX Y KYPHAT
Ha3sga copry Homep | Hapaxka, 06 e, OnrtrnyHa BMICT RapOTHEY
(xom) CTYTIKH r B; | B, | B3 |miiasHICT 3a TPayHOBaHOIo MI%
KPHBOIO, MJI
1 2 3 4 5 6 7 8 9

2.3.11 BuzHaveHHsI BMiCTYy KApOTHHY B MOPKBI

Kaporun BuiryyaroTh OEH3WHOM 13 HABaKKU MOPKBH, MOTIEPETHHO 3HEBOAHEHOI CIIUPTOM.
CynyTHi KapOTHHY iHII KapOTHHOIMHI MIrMeHTH (KCaHTO(IIU, JIKOMUH TOWIO) 1 XJopodin i3
OCH3MHOBOTO PO3YMHY HE BHJAIAIOTH, TOMY HIO KUIBKICTH IX Yy MOpKBIi JyXe Maja, i BOHH He
BIUTMBAIOTh Ha pPe3yiabTaTH aHamizy. KiabKiCTh KapOTHHOINIB BU3HAYAIOTh 3a IHTEHCUBHICTIO
JKOBTOTO 3a0apBlIEHHS PpO3UYMHY METOJOM IIOPIBHSHHS MOro Ha KOJIOPUMETPl 3 PO3UMHOM
JIBOXPOMOBOKHCJIOTO Kairo abo a300eH30iTy, SIKi CTaHAApTU30BaHi 32 YUCTUM KapOTHHOM.

Oobaaananuns: dotoenexrpokonopumetp «PEK-M» abo iHmOT Mapku; KOJIOPUMETp
Jrobocka abo iHmoi cuctemu; 6aHs BoAsHA; XonoauibHUK JIi0ixa; ctynku Gaphoposi giamMeTpom
70-90 mm; konbu i ¢inbTpyBaHHs mia BakyyMmoM (bynsena) na 250-500 mi; BOpOHKH IiMHIIBHI
300-500 mm; BOopoHKH (imbTpyHOUi 3 MOPUCTOI CKISAHOK TACTUHKOK NeNe 1 i 2; BOpOHKH
ckysiH1 aiamerpoM 5070 mm; nmmiaapu MipHi Ha 100-200 mut; koa6u koHiuHI Ha 100-200 M.

PeakTuBn:

1. 3paskoBuil pO34YMH JBOXPOMOBOKHCIOIO KaJlil0 JUIsl KOJIOPUMETPYBaHHS Ha
«DEK-M». 720 Mr Tpuui mepekpucTaii3oBaHOi coii po34MHAOTH y 1 1 Boau, 1 mu1 po3dumHy
BifnoBinae 3a 3abapeueHHsM 0,00416 mr a6o 4,16 MKT KapoTHHY.

3pa3koBi PO3YMHH JABOXPOMOBOKHCIOTO Kamiro abo a3o0eH30iy miusi poOOTH Ha
KoslopuMeTpi. Pozuun 0soxpomosoxucnozo kanito — 360 Mr po3umHSIOTH Yy 1 11 TUCTHIHOBAHOI
Boau. OIUH MJI Takoro po34ymHy Biamosinae 3a 3abapsienHsMm 0,00208 mr kapotuny B 1 M
Oensuny. Pozuun azobensony — 14,5 Mr KpUCTaIIuHOTO X. 4. a300€H30y po3uuHsA0Th y 100 M
96 % erunoBOro CHHpTy, | MIJI Takoro po3uuHy 3a 3a0apBieHHsM BiamoBimae 0,00235 wmr
KapoTuHy B | mi OGeH3uHy. 3pa3koBi po3uMHHU 30epiraroTh y A00pe 3aKpUTHUX CKISHKax 13
TEMHOT0 CKJIa B TEMHOMY MICII.

2. Cnoupt erunowit, 96 %.
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3. bensun (¢dpakii, mo kumiaTh B Mexax 60—100°C) moxxe OyTr OTpUMaHU METOIOM
(b pakuiitHOi NEPEeroHKH aBiallifHOTO OEH3UHY.

Xin amamizy. HaBaxky wmopkBu (3 T), 3BakeHy Ha TEXHIYHHX Barax, peTEIbHO
pO3TUPAIOTh Y HEBENMUKIK ¢dappopoBili CTyNIli 3 KBApLOBUM a00 CKISHUM ITICKOM, 3 3-Ma MJI
eTHJIOBOTO CIUPTY. 3 KOXKHOI MpoOM OepyTh [BI MapajeibHI HaBaXKU. BMICT CTymku micis
PO3THUpPaHHS TIEPEHOCSITH HA BOPOHKY 3 TIOPUCTOIO CKISTHOO TutacTHHOI0 Ne 1 abo Ne 2, BcraBieHy
B KoJIOy ByH3eHa, peTenbHO 3MUBAIOYU CTIHKH CTYNKH €THJIOBUM criuptoM (25 mur). Piguny 3a
JIOIIOMOT'OF0 HAacoca BIIICMOKTYIOTh y KOOy byH3eHa (Ipu IboMy MOpPKBa 3HEBOAHIOETHCs). Came
TYyT, Ha QUIBTPI, TPOBOIATH OaraTopasoBy EKCTPAKIIO KAPOTHHOIMIB YHCTUM Oe30apBHUM
OCH3WHOM, BECh Yac IMEPEeMIITyIOYd BMICT CKISHOI Tanu4koro. HoBi mopmii OeH3uHY
MPUIUBAIOTH JOTH, IOKU BiH CTaHE IIJIKOM Oe30apBHUM.

JIJ11 BIIEBHEHOCT] B MOBHOMY BWIJIYYE€HHI KapOTHHOIJIB HABaXKy MEPEHOCATD 13 QUIBTPY
CKJITHOIO MAaJMYKOI0 3HOBY JI0 CTYNKM, NPWIMBAIOTH M€ TPOXH OEH3MHY # pO3THPAIOThH
TOBKAYMKOM. SIKII0 OCH3UH HEe 3a0apBIIOETHCS, BUIYYEHHS KapOTHUHOINIB MPOMILIO AOCTATHHO
noBHO. Konm x OeH3uH 3a0apBiIIOE€TbCA, TO MOTO 3JIMBAaIOTh y Ty X K00y byH3eHa yepes Toi
camuii piTBTp, a HABaXKy 3HOBY OOpOOJISIOTH OSH3WHOM Yy CTYIII 0 OTpUMaHHs 0e30apBHUX
BUTSDKOK. YMICT KoOJIOM byH3eHa miciis BWIYYEHHS KapOTHHOINIB TEPEHOCATh y NITHWIBHY
BOPOHKY JIJIsl BIZIOKPEMJICHHS! BOJHO-CIIMPTOBOTO HIapy BiJ OeH3nHOBOTO. BogHO-crimpToBHii 1Iap
3]IMBalOTh Yy APYTY BOPOHKY 1 NMPOMHUBAIOTH 2—3 pa3u OcH3MHOM mopuismMu mo 10 mi. Vi
OCH3MHOBI BUTSDKKHU 3JIMBAIOTH PAa30M 1 BUMIPIOIOTh OTPUMAaHHUA 00’ €M IMIIHIPOM 3 TOUHICTIO JI0
1 M.

YactuHy O€H3MHOBOI BUTSDKKM (UIBTPYIOTH Kpi3b HAanepoBUN (IABTP y YUCTY CYyXY
KOJIOY, a OTIM KOJIOPUMETPYIOTh 1 pe3ysbTaT 004uciroTs 10 0,1 Mr%.

BusnayenHss Ha dortoenekrpuyHomy kosaopumerpi (PEK). Cnowatky notpi6HO
noOynyBaTH rpaayiioBaHy KpuBy. J[lis 1bOro TrOTYIOTP HHU3KY PpO3YHMHIB 13 BIJOMHMH
KOHLIEHTpALIsIMM KapOTHHY B JOCHIKYBaHOMY po3umHi. Hampuxian, pekoMeHIyeTbes
noOyayBaTH TaKy KpPHBY, KOPUCTYIOUHCh PO3YMHOM JBOXPOMOBOKHCIIOTO Kallito, IPUTOTYBAHHS
SKOTO BUKJIAQJIEHO B KiHIIl OMUCY LBOTO METOMy; | MJ 3pa3KOBOrO pO3YHMHY BiANOBijae 3a
3a0apBICHHSAM pPO3YHMHY, IO MICTUTh 4,16 MKr KapoTHHYy. MO)XHa NPHUTOTYBAaTH PO3YHHU
HACTYIHUX KOHIIEHTpaIlii (Tabm. 44)

Taomunsa 44
KonuenTpaunii 3pa3koBUX po34HHIB

Homepu ko6 006’em 3pa3KkoOBOTO Jlomaro Bou, Mt Bumict kapoTuny,
PO3THHY, MJI MKT/MII
1 20 80 0,832
2 40 60 1,664
3 60 40 2,496
4 80 20 3,328
5 100 0 4,160

KonopumeTpyioTs y KIOBETI 3 BIICTAHHIO MK poOodnMu rpaHsMu 10 MM mpu CUHBOMY
CBITIIOUIBTPI.

[Ticnst BUMiprOBaHHS ONTHYHUX IIIJTPHOCTEH, yKa3aHWX y TaONHINl PO3YHHIB, OYHAYIOTh
rpaayiioBaHy KpUBY, K OITMCAHO BUIIIE 3a BU3HAUEHHS BMICTY KapOTUHY B MOMIJ0paXx.

Matoun rpaayiioBaHy KpHBY, MOKHA BHU3HAYUTH HEBIJIOMY KOHLIEHTPALII0 KapOTHHY B
po3umHi. /i1 1bOro BU3HAUYAKOTh ONTHYHY LIUIBHICTh PO3YMHY 3 HEBIJIOMOIO KOHIIEHTPALIEO
KapoOTHHY B Tiil caMiil KIOBETi 1 Ha TOMy 3k OapalaHi, IS IKUX OTPUMAaHO I'paJyHOBaHy KpPHUBY.
[ToTim 3a KpUBOIO 3HAXOJATh KOHIIEHTPAIIilO, SIKa BIJMOBIAA€ OTPUMAHOMY 3HAYEHHIO ONTUYHOI
HIUTBHOCTI, 00YMCITIOIOTH YMICT KapOTHHY 32 ()OPMYJIOH0:

Cx Bx100
Mme% xapomuny = L,

ax1000
ne: C — BMICT KapOTHHY, BCTAHOBIICHUH 3a TPpalyHiOBaHOIO KPHBOIO, MKI/MJT,
B — 00’eM OEH3MHOBOT BUTSKKH 3 HABAXKH, MII;
@ — HaBa)KKa JOCTiKyBaHOI PEUYOBHHH, T
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100

——— — JUIsl TIEPEBEJICHHS B MI'%.

1000

3amuc BeayTh 3a (hopmoro (Tabmimiis 45).
Taomuus 45

dopma 3anucy JaHUX Y )KYpPHAJ

3aranpHHA 00’ €M BwmicT kapotun

Hazga copty | Homep | HaBaxka, . Ontuuna >
OCH3WHOBOT BUTSIKKH, | . . 3a rpajyiioBaHol0 |
(xonm) CTYNKHU r UIIBHICTh Mr%
M KPHBOIO, MKT/MJI
1 2 3 4 5 6 7

BuzHauenHst Ha koJiopuMeTpi r06ocka ado iHmoi cucremMu
3a KOJIOPUMETPYBAHHSI BCTAHOBIIOIOTh CKJISTHMH CTAaKaHYMK 13 3pa3KOBUM PO3YMHOM Ha
OyIb-sIKy TOCTIHHY MOAUIKY IIKaiu Kosiopumerpa (10 MM), a BHCOTY CTOBIA JOCIHIIKYBaHOTO
pO3YMHY BU3HAYaIOTh KijdbKa pa3iB (He MeHmie, HDK 5). s po3paxyHKiB OepyTh CepeHii
pe3yabTar. YMICT KApOTUHY B MOPKBI OOUYHMCIIOIOTH 38 HACTYITHOIO ()OPMYIIOHO:
0 ~0,00208 x X x Bx100
Mm% xapomuny = )
X, xa
ne: 0,00208 — KiIBKICTh KapOTHHY B 1 MJI OCH3WHOBOTO PO3YHMHY, SIKHH BIiAMOBITaE 3a
3a0apBICHHSM 3Pa3KOBOMY PO3UMHY ABOXPOMOBOKHUCIIOTO KaJlito, MJT;
B — 3aranpauii 00’ €M OEH3MHOBOI BUTSIKKH, MII;
@ — HaBa)kKKa MOPKBH, T;
X — 3HaYeHHS MIKAJU 3pa3KOBOTO PO3YHHY, MM;
X1 — 3HAYEHHS IIKAJIX JOCIIKYBAaHOTO PO3YHHY, MM.
3ammc BeayTh 3a hopMoro (Tadi. 46).

Taomuus 46
dopma 3anucy JaHUX Y KypPHAJI
—~
N . IToka3HUKM MIKAJIH KOJOPHUMETPA, MM .
o 5§ | < |3aragsaunii 00’eMm . P va 2 Bwmict
HasBa copry 0 E ; .. . | MOCIIIDKYBaHUH PO3UYHH
25| 58 OEH3UHOBOI 3pa3KoBHiA — KapOoTHHY,
(xoxm) = B 2 BiAIK 1, 2, 0
ol 8 BUTSKKH, M pO34MH cepemHe Mr%
T 3,4,5,6
1 2 3 4 5 6 7 8

2.3.12 BuzHaveHHsI BMIiCTY 3arajibHOTo0 a30Ty

VY KpOXMaNMCTHX 1 IYKPUCTHUX BHIAX POCIHH i3 BUCOKMM YMICTOM BOAM (KapTOIUIA,
Karrycra, [uOyJIsl, YaCHHUK, KYKypy/a3a I[yKpOBa, TOPOX MO3TOBHIA, TOPOX JIYIIUILHUI) BMICT a30Ty
PEKOMEH/IOBAaHO BH3HAYATH B CHPiil pEUOBHHI.

Cepenni pobu OBOYEBHUX, Y34Ti 3 TOAPiOHEHOT Macu, PO3MEIIOI0Th Ha TOMOTEHI3aTopi
a0 pO3THPAIOTh y CTYMII JO TaKOTO CTaHy, MO0 yBeCh Marepiall MPOXOIUB Kpi3h CHTO 3
orBopamu niamerpom 0,5 MM. AHasi3 BUKOHYIOTH TaK caMmo, SIK 1 IO 3epHOBUX Buaax. Jlms
nepepaxyHKy OTPUMAHUX JIaHUX Ha CHPY PEUOBHHY BHKOPHCTOBYIOTH Ty camy (opmymy, sSKOIO
KOPUCTYBAJINCh 32 BU3HAYCHHS BMICTY KJIITKOBHHH y BUCYIICHUX MIPOOaxX OBOYIB.

BinOnpanHsi HABa’KKM CHPOI PeYOBMHH /UIA AaHAN3Yy i cnajoBaHHs O0iTKOBHX
peuyoBHH. J[)1s BU3HAUCHHS CHPOi PEUYOBMHHU OBOYIB i1 TUIO/IB 3BaXKYIOTh Ha TEXHIYHUX Barax y
dapdopoBy wyamiky abo Orokc 13 A00pe moapiOHeHOi mpodu mo AB1 HaBaxkku Big 3 g0 10 r
(3aJ1e5KHO BiJ YMICTY a30Ty B pe4yoBHHI). J{s kamycTu Ta KapTomii MoxkHa Opatu 7 r. HaBaxkky
0e3 yTpaT NEpeHOCITh y KONOY Ul CHAJIOBAaHHS, 3MHBAIOYM 3QJMIIKA YACTMHOK HEBEIUKOIO
KUJIBKICTIO BOJU. ISl MPHUCKOpPEHHS MPOLECY CHATIOBAHHSA 1 3MEHIIEHHS CIIHIOBAHHS PiAWHU
BOJIy 3 KOJIOW TOTIEpEIHhO BHUITAPOBYIOTH, CIIAKYIOUM 32 THUM, MO0 PeUOBMHA HE OOBYTIIMIIACK.
Yum Oinbrre Oye BUIAICHO BOAM, TUM MEHIIE Oyje MHUTHCS pirHa 3a crnamoBadHs. [ToTim 10
KOJIOW TIPWIMBAIOTh KOHIIEHTPOBAHY CipuaHy KHCJIOTYy 3 po3paxyHKy 12 mm Ha 1 T cyxoi
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pedoBuHH. [ OnepeKeHHAS CITIHIOBAHHS JI0 KOJOW MomaroTh | mit eTwioBoro crimpty. Komm
BUJIIJIEHHST OUIMX MapiB MPUNHWHIETHCS, JOAAOTh 2 T KaTajgi3aropa Ta MiJCHIIOIOTh, HarpiBaHHS
koOu. [lami mporec Takuil camuii, sSIK 1 3a BU3HAYEHHS BMICTY a30Ty B 3€pHOBHUX BHJaX.
KoeoiuieHT nepepaxyHky a3oTy Ha CUpHii OLIOK U1 0BoYeBUX — 6,25.

2.3.13 llonapuMeTPUYHHIT MeTOJA BU3HAYEHHSI BMICTY KPOXMAJII0
B Oyan0ax kapromai (3a EBepcom)

Meton 0a3zyeTbcs Ha TEPETBOPEHHI KPOXMAII B IIYKOp O€3MOCEepPEeIHBO TiApOoJIi3oM
COJISTHOIO KHCJIOTOIO Ta Ha 3IaTHOCTI MPOMYKTIB TiIpOii3y MOBEpPTATH IUIONIMHY IMOJIApU3allii B
NEBHOMY HalpsMKY Ha ME€BHY BEIMYHHY. AHaJi3 BUKOHYIOTh 32 JJOITOMOTOIO IIyKpoMipa.

Oo6aaananHsi: mykpomip «CY-2» (abo iHmoi cucremn); koou mipHi Ha 100 M (kparie
Konwpayma); kon6u xoniuni Ha 100—200 mut; BopoHkH cKistHI giametpoM 90—110 MM, minmeTky Ha
50 mu.

PeaktuBmu: 25 % po3uun consgHOl KuchnoTd, 4 % po3uuH (ochopHO-BOIBPPaMOBOL
kucnotd, 30 % po3YMH CIpYaHOKUCIOTO HUHKY, 15 % po34MH 3ai3MCTOCHHEPOIUCTOrO KaJliio
(IpUroTyBaHHS NEpepaxOBaHMX PO3YMHIB OMMCAHO B poO3ALTl «3epHOBI Ta 3epHOO000BI BUIAM.
Kykypyn3a Ha 3epHO»).

Xin anamizy. 3a BU3HAUCHHS KPOXMANIO B KapTOIUIl BEJIMKE 3HAYEHHS MAa€ PEeTEbHICTh
BimOMpanHsa mpoOu. Maca monpiOHEHOI Ha TEpTYIII KapTOIUTi pO3MapoByeThesa. Kpoxmaib
ociJiae Ha THO, a 3BEPXY BiIOKPEMITIOETHCS PiAMHA, TIPU [IbOMY PO3LIAPYBAaHHS HJIE Ty’Ke IBUJIKO,
B3ATH TIPAaBWJIBHO 5-TH TPaMOBY HAaBaXKy HEJETKO, TOMY KapTOIUIIO pO3MENIOITh Y
rOMOI'€HI3aTopl, SKUH Jae MIHUCTY A00pe 30uTy Macy. [lomepennbo OynapOu MOAPIOHIOIOTH
YpPYUHY, a IOTIM 3aBaHTaXYIOTh Y TOMOT€HI3aTOP 1 PO3MEIIOI0Th NPOTIAroM 5—8 XB.

Ha TtexniuHux Barax y MajeHbKy (apdopoBy uamky OepyTb HaBaxky (5 T)
JOCIIJKYBaHUX Oyib0 1 3MUBarOTh ii 50 MJI TUCTUIBOBAHOI BOJH B MipHY K010y emMHicTio 100 M.
[Tpunusarots 10 Hei 3 Mut 25 % COISIHOT KUCIIOTH, CTABIATh KOJIOY Ha OypXJIMBO KUILUISYY BOJSHY
0aHO 1 TPUMAIOTh, YacTO MOMilIyro4Yn (0coONMBO crnoyaTky), 15 xB. Ilicas 1poro kojaoOy
BUHMAIOTh, JIOJAI0Th BOAM A0 3arajibHOro 00’emy 80-90 mu i oxonomkyrots jgo 20°C. s
OCaJDKCHHSI OUIKIB 1 OCBITJICHHS PO3YHMHY JOJAarOTh 2 MJI PO34uHy (ochopHOBOIBGpPaMOBOT
KHCJIOTH, TIOTIM JOJIMBAIOTh JIO MITKH BOJIOIO, 300BTYIOTH 1 (UIBTPYIOTH Kpi3b MOJBIHHUN
ckiagyacTiii GinbTp y cyxy konOy. DinbTpaT HerailHO MOISPU3YIOTH y TPYOIl 3aBIOBXKKH
200 ™M, 3a BigcytHOCTi  (dochopHOBONBPPaMOBOI KHUCIOTH [UIsI OCBITJIEHHS MOXKHA
3aCTOCOBYBATH PO3YMHH CyJb(aTy MUHKY 1 3aT13UCTOCHHEPOIUCTOro Kamiro. CrodaTky J0al0Th
1 mMn po3umHy cynbdary IUHKY, MICIS €HEPrifHOro MEepeMillyBaHHS TOJAI0Th | MIJI pO3YHMHY
3aJ1I3MCTOCHHEPOUCTOrO KaJlif0 1 3HOBY MEPEMINIYIOTh YMICT KOJIOW. SIKIIO micis MoIaBaHHS
0CaJKyBayiB yTBOPIOEThCA IiHA, il MOYKHA YCYHYTH J0JaBaHHsIM 1—2 Kpanenb cipyaHoro egipy
abo crmpty. 3 KOXKHOI TpoOu OepyTh J1BI HABAKKH.

OOuucjeHHs1 BMicTy Kpoxmaai B Oyas0ax. 3a mnomispuzamii cepeaHe 3 II'ATH
BUMIPIOBaHb I'paayciB MHOXaTh Ha 1,78 (koedimient EBepca) s KapTOIUIIHOTO KPOXMAIO U
OTPUMYIOTh YMICT KPOXMAJIIO Y BIICOTKAX Y AOCIIIKYBaHUX OyJibOax MEBHOTO COPTY.

Po3xomkeHHs Mk napanelbHUMU BU3HAYCHHSIMHU HEe TOBUHHO iepeBuiyBatu 0,5 %.

3ammc BeyTh 3a hopMmoro (Tadir. 47).

Taomuus 47
®dopma 3amucy JaHUX Y KypPHAT
Hazsa copry Howep HaBaxka, r B i s Cepenne| k ?}X;;m
(kon) KoN6H S I S S 1V S V2 VA et o
1 2 3 4 5 6 7 8 9 10
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2.4 IlnoaoBi, cy0TpOMiuHi, IUTPYCOBI, ropixomiaHi Ta ATiAHI BUAU
2.4.1 OcHOBHI MOKa3HUKH XiMiYHOTO CKJIATy
JIi1 XapaKTepUCTUKH COPTIB MEPEIiYeHNX BHJIIB BUKOHYIOTh aHAJI3M Ha BMICT PEUOBHH,
3a3HaveHuX (+) y Tabmuri 48.

Tabmung 48
epeaik 6oTaHiuHUX BUIIB | BUAIB aHATI3IB CHPOBUHU
Bunu anamnizis
s B O 5 B B =l s =
N ast o = o E = .9 o = E = =
boraniuni Buau 22| ¢ 2 = S| Z2E|z| g = = S5 | &
S| z3|E| & |E2|%Eg 68| ®
8l TB|E| 2| SE el ral g
1 2 3 4 5 6 7 8 9 10 | 11
Il1onoBi
S6nyns + + + - + + + _ + | +
I'pymia + + - - + - — _ + | _
1 2 3 4 5 6 7 8 9 10 | 11
AliBa + + - - + - + _ + | —
I'opobuna + + + - - — — _ + | —
CnuBa + + - — + + + - + | —
Annya + + — - + + + — + _
Bumag + + + — + _ _ _ + _
UYepemnsa + + - | - + - - - - | =
AGpukoc + + — | + + + + _ _ | _
ITepcux + + - + + - - + | —
CyOTpomnivHi
I'panatauk - + + - + + - + _ | =
[mxup + + - - + - + _ _ | =
Xypma + + + - - - - + - | =
®deiixoa + + - - + - - — - | =
Macnunra + - — - _ — — _ _ | +
Hutpycosi
Jlumon + + + — + - - — — | =
AnenbcuH + + + — + + - — - | =
Mannapun + + + — + + — — — | =
I'peitndpyr + + + | - + - - — N
I'opixommigni
["opix rpenpKuit — + - - - - — _ + | +
Murgans - + - - - - - — _ | +
DyHIYK - + - - - — — — I
SArigui
CyHnung + + + - + + + — + _
Mannna + + + — + — + _ + _
Cmopoanna + + + - + + + _ + | —
Arpyc + + + — + - + — + | —
[MummmHa + + + + + - - — + | =
Bunorpan — + + — + + — + _ _
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2.4.2 BinoupanHsi Ta NoApiOHEeHHs cepeaHiX Mpo0d pi3HUX BUAIB MJIOXIB, AITiA Ta ropixis

[Inoau nepen moApiOHEHHAM CJI11 OYUCTUTH Bl Opyay, MUY Ta iH., JUIS LIbOTO KOKHUH 13
HUX BUTUPAIOTH PYLTHUKOM 1 CyIIATh HA MOBITPI.

Inoou 3epuamxoesux. 1lnonu s6nyui, epywi, aiiéu po3pi3aroTh Ha YOTUPU YACTHHH, 3
AKUX CKJIAJal0Th cepeqHi mpobu ans aHami3iB. OJHY BUKOPUCTOBYIOTH ISl BUSHAYEHHS BMICTY
KaTexiHiB, JpyTy, 3a NOTpeOU — AJii BU3HAUCHHA BMICTY acKOpOIHOBOI KHUCIOTH. YacTUHH, 1110
3QIIMIIAOTHCS, TOAPIOHIOIOTh HAa TOMOTCHI3aTOpl MICIsS BUAAJICHHS HACIHHMX KOMIPOK ISt
BUKOHAHHS 1HIINX aHAI31B.

Inoou kicmoukoeux. ]I BU3HAYCHHS BMICTYy acKOpOIiHOBOi KHCJIOTH ¥ KaTeXiHIB y
TUIOAaX GuuwiHi CIi BimiOpaTH okpemy mpoOy macoro 6mm3bko 200 1. s mporo 3araiabHy mpoOy
PO3KJIAIa0Th HA CTOJII B OJWH IIap 1 3 Pi3HHUX MICIb OepyTh IJIOIU. BUAANAIOTH KICTOYKH 1
MIBUIKO TIOJPIOHIOIOTH HA CKJIi HOXKEM 13 Heip)kaBitodoi ctaimi 4u y (apdopoBiii cTymmi. 3a
BU3HAYCHHs KaTEXIHIB Y caugax i nepcuxax okpemi npodu macorw 0mau3bko 200 r cKiIaaamTh i3
MOJIOBMHOK 200 YeTBEPTHUHOK ILJIOJIB 3aJI€KHO BiJ TXHIX po3mipiB. [lnoan euwmi 3BIIBHAIOTH Bij
KICTOYOK 1 HOJIPIOHIOIOTH HA FTOMOTEHI3aTOopI.

IInoou cyomponiunux. [Ipobu minoaiB ixocupy MOAPIOHIOIOTE HA TOMOTEHI3aTopi, A00pe
MEPEeMIITYIOTh 1 OEpyTh HABAKKH IS aHAI31B.

[lnonn epanamuuxy OYMINAIOTH Bi MIKIPKM Ta MEPEeTHMHOK 1 BuOMparoTh 3epHa. Cik
BUYABJIOIOTh Ha COKOBIDKMMAJIII, 3JIMBAIOTh Y KOJIOM a00 CTakaHH, JAIOTh HPOTATOM TOJAMHHU
BiZICTOATHCS 200 X QUIBTPYIOTh. AHATI3YIOTh BIACTOSHUH Cik a00 (inbTpar. PesynbraTtu aHamiziB
BUPAXAIOTh y BIZICOTKaX COKY.

[Tnoxn micnsg BUJaJIeHHsI HACIHHS NOJPIOHIOIOTH pa3oM 31 HIKIPKOI Ha IOMOI€HI3aTopi.
Jlns BU3HauUeHHs BMICTY BiTaMiHy C rOTYIOTh Cepe/iHIo IIpo0y Tak caMo, SIK 1 3a aHami3y s0IyK.

I3 miioaiB Macaunyu BUAANSIOTH KICTOYKH, @ M SIKOTh MOAPIOHIOIOTH HA TOMOT€HI3aTOPI.

IInoou yumpycosux. Y numoHa, anenbCuHa, MAaHOApuHa 1 epeungpyma BUAAISIOTH
¢u1aBeno (MOBEpXHEBY LIKIPKY) M aynbOeno (BHYTPILIHIM OLIMH ImIap, sIKMM LIUIBHO MPUIISATAE 10
M’SIKOT1), @ TaKOX HaciHHA. CKIIalaroTh OKpeMy MpoOy sl BU3HaYeHHs BMicTy BiTamiHy C TakuMm
YHHOM: BiJl KOXKHOTO TIOY BiIOKPEMITIOIOTh 1/4 abo 1/8 yacTuHy y BUTIIsIII CETMEHTY, OTPUMaHy
npoOy MOAPIOHIOIOTH HOKEM 13 MeTally, 1110 He OKUCITIOEThCs, a00 y dapdoposiii crymi. [Ipodu,
110 3JIMIIWINACH Bijl BigOUpaHHs Ha BMICT BitTamiHy C, moapiOHIOIOTH HA TOMOT€HI3aTOopIi.

T'opixonnioni. [Ipodu mucoanio, eopixa epeybko2o 1 pyHOyKa OYMINAIOTH BiJl IKAPATYIIH.
Koxne sapo po3pi3aloTh y3/10BXK Ha JBl YaCTHHH W OJIHY 3 HUX BHIAJSIIOTH. [3 TIOJOBHHOK sipa
BiZIOMpaoTh cepenHio npoOy Macoro mioHaiMeHnme 100 r. ITinroToBneHi TakuM YUHOM NPOOH
PO3MENIOITH Ha TabopaTopHOMY MIHHKY «IlipyeT».

Azioni. Ins Bu3HaueHHs BMicTy BiTaminy C 1 KaTexiHiB y mpoOax cyHuyi, cMopoouHu,
arpycy ¥ manunu, MO HAIIHAILM 10 1abopaTopii Macor 2 KI KOXKHA, BiAOMPArOTh MpoOH MijTuX
sarig Macoro osm3bko 200 1. Iy 1boro 3arajibHy npoOy po3KJIaJaroTh HA CTOJI B OJUH Iap i 3
pi3HUX Micllb OepyTh MO KiJbKa srija. BimgiOpaHi nmpoOu mBUAKO MOAPIOHIOTH Yy (haphopoBux
cTynkax abo Ha CKIIi.

Sroau, 10 3aTUITUIKCH, TOAPIOHIOIOTH A00 PO3MENIOIOTH JIJISl BCIX 1HIIMX aHai3iB.

Hlunwuna. 1511 Bu3HaueHHs BMicTy BiTaMiHy C 1 KaTexiHIB rOTYIOTh OKpeMy IpoOy. Big
KOXXKHOTO IUIOAy OepyTh IIOJIOBMHKY, JIAHIIETOM BHYWIIAIOTH 13 Hel HACIHHS, TOJOBHHKY
MOJIPiIOHIOIOTH HA CKJTI HOXKEM 13 HeipKaBito4oi cTai.

[TonoBUHKY, 110 3aTUIIWINCH, OYMIIAIOTH BiJ HACIHHS, PO3MEIIOIOTh Ha TOMOT€HI3aTOpi
JUTSI TIPUTOTYBAHHS 3arajibHOI cepeTHbOT MpooH.

Bunozpao. Ananizyiots cik. SIroau kinaxyTe y TOpOMHKY 3 0531 i BUYaBIIOIOTH CIK 32
JI0TIOMOro10 J1abopaTopHOro npeca abo BpyuHy. Cik mepeMillyroTh 1 Jal0Th HOMY BiJICTOSITHCS.
Yac BiacTor0o Moke OyTH pI3HUM Uil PI3HMX COPTIB. BH3HAaueHHs BCIX MOKAa3HHUKIB BEIYThb
HEraiHo Micys BiJACTOIOBAaHHS, IOKU B COKY HE MOYaBCs MpoLec OpOaiHHS.

2.4.3 BuzHaueHHsI BMICTY CyX0i pe4OBHHH, aCKOPOiHOBOT KHCJIOTH, IIYKPiB, KAPOTHHY
Bu3HauaioTe 1 MOKa3HWUKM 3a METONaMH, OMHCAHWMHU B po3auli «OBodeBi, OamTaHHI
BUM Ta KapTOIUIT». 3a BU3HAYEHHS BMICTY aCKOPOIHOBOT KHCIIOTH B s0.IyKaX 1 Xypmi BUPI3alOTh
13 sIKOMOTa OUTBIIOT KUTBKOCTI YETBEPTHUHOK ILUIOJIB TOHEHBKI YaCTHHKHU y (HOpMi MiBMICSII, SKi
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JOXOIIATh Y A01yK 10 HaciHHMX Kamep. Cii MaTh Ha yBasi, IO IS BU3HAYCHHS BMICTY IIyKpiB y
II0JaX JCSKUX BUJIB (ciuea, AOIyHA, aOpuKoc, nepcux TOIIO) OTPUMYIOTh BOJHI BHTSIKKH, SIKi
MOTaHO OCBITJIIOIOTHCSI OLITOBOKHCIUM CBUHIIEM. Y TakuX BHUIAJKax JJIs OCAJKEHHs OLIKOBHUX 1
(bapOyrounx pevoBUH MOKHA 3aCTOCOBYBATH TaKi PEaKTUBU: PO3YHH JIYTy — 32 T IIKOT0 HATPilO B
1 1 BozM 1 pO34MH a30THOKKCIOrO cBUHILIIO — 340 1 B 1 11 BOIIM.

[Ticns BuimydeHHs wykpiB 1o Kkoubou Konbpayima crnoyaTKy AOAAIOTh PO3YMH JIYTY 3
po3paxyHky 3—4 mu Ha 100 MJT OCBITIIFOBaHOI BUTSKKHU 1 300BTYIOTH YMICT, TOTIM MPHJINBAIOThH
Takuid caMuid a0o Jnemo OuThbIMK 00°’€M PO3YMHY a30THOKHCIOTO CBHUHIIO dYepe3 Te, IO
HAQUTUIIOK 1KOTO HATpil0 pyHHYE IIFOK03y. Komu po3unH HE BUCBITIUTHCS MPOTITOM 5—7 XB.,
JOJIAIOTH T11e 110 1—2 MIT 000X PO3YMHIB.

Jlis BUIAJCHHS HAUIMINKY CBHHIIO JO OCBITJIEHOrO pO34MHY, Harpitoro mgo 60°C,
npunuBaioTh 3—4 mi (i3 po3paxyHky Ha 100 MJI OCBITJIIEHOT BUTSKKHM) HACHUYEHOTO PO3YUHY
CIpUaHOKHCIIOTO HATPIIO Ta 3aIMILIAIOTH 3a Ii€T Temnepatypu npotsirom 10 xXB. Ha BozsHii OaHi. B
TaKUX YMOBaX yTBOPIOIOTHCS BEJIMKI KPUCTAIH CIPYAHOKUCIIOTO CBUHIIKO, SIKi JIETKO YTPUMYIOTBCS
¢inbTpOM.

BwMicT kapotuny y npobax abpuxoca W nepcuka BU3Ha4aroTh 32 MeTofoM Camno)kKHIKOBa
TaK caMo, sIK 1 y momiopa.

2.4.4 BusHayeHHs1 aKTUBHOI KucjaoTHocTi (pH)

AKTUBHY KHCJIOTHICTb COKY BU3HA4alOTh €JIEKTPOMETPUYHO B HEBEIHKiN KiJTBKOCTI ME3TH
namMnoBuM noteHiiomerpoM «JII1-58», «JIITY» abo iHmoro Tumy.

Jns BusHauenHsa pH Ha «JIII-58%» KOpUCTYIOTBHCS CKIISIHUM 1 KaJOMEJIBHUM €JIeKTPOJaMU
MEHIIUX po3MipiB. Jlng HamaromkeHHs mpuiaaay (KOpPUIYBaHHs IIKaldM) HEOOXITHO Matu
1-2 6y¢epHux po3unHH 3 3a3HaueHHsIM pH Bix 2 10 5, TOOTO B MeXax 3HA4YEHb COKY IUIOAIB.
Moxxna mpurotryBatu aueraTtHuil Oydep 3 pH-4,62. Jl03BONsI€EThCS KOPUCTYBATUCS W 1HIIUMU
perenTtaMy IpuroTyBaHHs OyQepHux cymimel abo ToTyBaTH iX 31 creniaJbHUX MITyJIOK, HAssBHUX
y MIPOAAKY.

MoxHa 3acTOCYBaTH TaKOX IHIIY Tapy €JIEeKTPOIIB — KAJIOMEIbHHUU 1 IUIATUHOBUH. Y
TakoMy pa3l 10 CTakaHa 3 JOCIIPKyBaHMM COKOM BHOCATh 40—50 Mr (Ha KIiHYMKY HOXa)
XIHTAPOHY ¥ PO3MILIYIOTH HOro enekTponamu. HanamToByroTs npunaz 3a OyhepHuM po3uuHOM
a00 3a IHCTPYKITIEIO 3 KOPUCTYBAHHS HUM.

IIpuroryBanus 0y(epHOro po34uny.

Ayemamnuuii 6ygep pH-4,62. Y mipHiit kon61 Ha 1 1 3mimyrors 200 M 0,5 H po3zuuny
inkoro Hatpito 1 400 ma 0,5 H po3umHy ouroBoi kuciotu (abo eKBiBaJEHTHI iM KUIbKOCTI
pO3UMHIB KUCIOTH ¥ ayry Omm3bki 1o 0,5 H koHuentpariii), 70BOASITh 00’€M 10 MITKH BOOIO,
3BUILHEHO] BiJl BYIJIEKUCIIOTH, Ta PETEJIBHO NMEPEMIIIYIOTh.

0,5 H posuun ioxoeo nampiio. J{nst mpurotyBanHs oxHoro jitpa 0,5 H po3unny OepyTth
05u3bK0 23 T X. 4. 1yry. TUTp OTPUMAHOTO PO3YMHY BCTAHOBIIOIOTH 32 SHTAPHOIO KUCIIOTOIO.

0,5 H po3uun oymogoi xucromu. 30 MI X. 4. JBOJISIHOT OITOBOI KWUCJIOTH JIOBOJSTH Y
TTPOBIA MipHINA KOJ01 BOJOIO 10 MITKH, a TIOTIM METOAOM TUTpyBaHHs po3unHoMm 0,5 H myry
HEPEBIPSIFOT TUTP IPUTOTOBAHOI KMCIIOTH.

Jns npurotyBanHs OydepHOro po3uMHY CIiJi KOPHCTYBATUCS [BiYl IE€PETHAHOIO
JUCTUIHLOBAHOKO BOJIOKO (O1AMCTHIIAT).

3a BuszHaueHHs pH Ha «JIITY-01» moTpiOHO 1OoTpUMYyBaTHCS BCIX IHCTPYKLIN 10 MpUIaLy,
HANpHUKIAJ, 332 BUKOPUCTAHHS AaBTOMATHYHOI TEMIEpaTypHOi KOMIICHCAIll IOKa3HUKU
BIJUTIKOBYIOTh HE paHille, HDK depe3 1—2 XB. MicCis 3aHypeHHsS €JIEeKTpPOJiB 1 KOMIIEHcaTtopa B
PO3UHH.

HanamroByroTs neil npunaza 3a OypepHuMU po3urHaMH, (IKCaHAIU AKUX [10CTA4alOThCS
pa3oM 13 IpuIaoM.

2.4.5 BuznavyeHHs 3arajibHOI KHCJIOTHOCTI €JIeKTPOMETPUYHIM THTPYBAHHAM
Y HeBeNuKi CKIISTHI MOCYIUHH TINETKO HAIMUBAIOTH 10 20—50 MJT BUTSKKH (3aJI€KHO Bif
YMICTy KHCIIOT), TPUTOTOBaHOI 3a METOJUKOI, CKJIAJEHOI0 JUIS BH3HAYCHHS 3arajibHOi
KHCJIOTHOCTI B IIOJaX MOMiZIopa. Y pO3YHMH 3aHYPIOIOTH JIBAa €JICKTPOJIH, Ti cami mapu, mo i 3a
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Bu3HaueHHs pH. Peoxopn Ha «JIII-58» craBnsate Ha 3nadeHHs pH-7,0 (Touka Hewrpamizamii) i
BMUKAIOTh NpUJIaJ HATHCKOM 1 MOBOPOTOM KHOMNKHM 3a TOAMHHUKOBOIO cTpuikoro. IlotiMm i3
OropeTkn y cTakaH mnpuiuBaioTh mo kpamix 0,1 H po3umHy igkoro HaTpio JOKH CTpiiIKa
rajJibBaHoMeTpa He mifidae a0 Hyas. [Ipu mpoMy piaMHy y cTakaHi 0O€peHO MEepPEMIIIyIOTh
NaJIMYKOI0 a00 K Ui MEPEeMilllyBaHHS BUKOPUCTOBYIOTh MarHiTHY MIIIAJIKY.

Jna xoxHoi mnpoOu OepyTh mo ABi mopuii ¢iabTpaTy. Po30DKHICTE MiX JBOMA
napajeIbHIMU BU3HAYCHHSIMH He TIoBHHHA TiepeBuntyBatu 0,02 %.

OO0unciIeHHs 3arajlbHOT KHCIOTHOCTI Ta (popMa 3armmcy JaHuX y KypHaIIi Ti K caMi, o 1
3a BU3HAYCHHS 3arajbHOI KMCIOTHOCTI moMiaopiB (Tadi. 40).

3a aHami3y IUIOAIB MUTPYCOBUX, SPAHAMHUKA 1 CMOPOOUHU KOPHCTYIOTHCS KoedimieHToM
aumoHHOT kucimotd — 0,0064, 3a aHamizy BCiX IHIMUX IDIOMOBHX 1 ATIAHUX — Koe]iieHTOM
s6myunoi kucnotu — 0,0067, 3a aHami3y éurocpady — koedimieanroM BUHHOI kucioTu — 0,0075.

PeaxTuBu Ta od1agnanns. 01,H po3unH igkoro HaTpit0 3 TOYHO BCTAHOBJIEHUM TUTPOM,
HPUTOTYBaHHS I[bOI'O PO3UMHY ONMCAHO IPU BUKJIAJAECHHI METOJY BU3HAYCHHS 3arajbHOrO a3ory;
XIHTAPOH; MOTEHLIOMETp; CKJISHI NoCyauHU AiaMeTpoM 80MM 1 BucoToro 40MM; mineTku Ha 25,
50mut; GropeTka Ha 25Mit.

2.5 Kopmogi Buan

Cyxy peuoBHHY B 3€JIHIM Maci TpaB BU3HA4YarOTh 3a BIJOMpaHHA NpoO i aHami3iB. 3a
JOCIIJDKEHHS. COPTIB yCIX KOPMOBHUX BUIIB XiMiuHI Jlaboparopii IHCTUTYTy BH3HA4arOTh yMICT
3araJibHOTO a30Ty Ta Ounka (cuporo MpoTeiHy). BakmuBUM MOKAa3HUKOM [UIS XapaKTEPUCTHUKU
COPTIB TpaB, a TAKOK COP20, COHAWMHUKY Ta THIIUX BUJIIB Ha CUJIOC € BMICT CUPOT KIIITKOBHHHU.

Kpim BMICTy 3arajbHOro a3oTy i KJIITKOBUHH, Y MpoOax ionuny y BereTaTUBHIM Maci 1 B
3epHI BH3HAYAIOTh BMICT alKAJIOINIB, Y OYpAKaxX YyKposux i KOpMOBUX, y MOpKei W IHIIUX
KOPEHETI0JaX — BMICT CyXOi PEUOBHMHH, 3aTaJbHOTO LYKPY, & B MOPKEi KOPMOGill, KPIM yKa3aHUX
MOKAa3HUKIB, — 1 KAPOTHUHY.

VY 1poMy po3aii HaBeIeHO TaKOX OMHC METO/iB BU3HAYECHHS BMICTY CHPOTO JKUPY H 30511
Ta crocobou oOuKcIeH s 6e3a30TUCTUX eKeTpakTuBHUX pedoBuH (BEP). Ili aHamizu BUKOHYIOTH 13
BU3HAYEHHIM BMICTY OUJIKa (CHpOro MpoTeiHy) Ta CUPOI KIITKOBUHH Yy pa3si, KOJIM MOTPIOHO AaTu
OLIIHKY Pi3HUM KOPMOBHUM BHJaM a00 OJJHOMY 3 HUX Y Pi3Hi (pa3u pO3BUTKY 32 BMICTOM KOPMOBHX
oxuHulp y 100 kr kopmy.

2.5.1 IloapionenHst npoo i BigdupanHs cepeanix npood

[IpoGu copTiB OaraTopiYHMUX 1 OJHOPIYHHMX TPAB, 32 BUHATKOM KOPMOBUX KOPEHEIUIOIIB
Ta OAITaHHUX BUJIIB, Ja00paTOPis MAa€ OTPUMYBATH B IMOBITPSIHO-CYXOMY CTaHi.

[lepen po3mentoBaHHsAM MpoOH miAcymyooTh 3a Temneparypu 40-50°C, micns mporo ix
NPOIYCKAIOTh OAMH Pa3 yepe3 eNeKTPHUYHHN TUCKOBUN MIIMH (TUMy EKcuenbciop), MOJIOTKOBUI
MJIMH a00 MJIMH 3 poOOYMMH OpraHaMH y BUTIISAL HOXKIB (TUITy Y aidii).

[TonpibHEeHy Macy MpOCiOIOTh Kpi3h CHUTO 3 PO3MIpOM OTBOPIiB 1 MM. 3ayMIIOK Ha CHUTI
PO3MEIIOI0Th Ha TOMY K MJIMHI 1 3HOBY MPOCIIOIOTh, SKIIO 3aJUIIOK HAa CUTI HE3HAYHUH, TO HOTO
3MIOIYIOTh 3 MP000I0. 3a PO3MENIOBaHHS MOTPIOHO CIIKYBAaTH, 00 PEUOBHHA HE PO3MMIISIACS,
TOMY IPOCIIOIOTh Kpi3b CHTO 3 HIJIJOHOM 1 KPHIIKOIO. SIKIIO HAa JUCKOBOMY YM MOJIOTKOBOMY
MJIFHI BQ)KKO PO3MOJIOTH MPOOYy M0 HAJIEKHOTO CTaHy, 3aJUIIOK Ha CHUTI MOKHA IMPOIMYyCTUTH
yepe3 enekTpomsinH npomnenepHoro tumy («Tepuen», «JIM3»), a moTiM mpuenHatd Horo a0
po3MelieHoi npoou.

BereratuBHy Macy Ta 3epHO JionuHy Ui BA3HAYEHHS BMICTY aJIKaJlOi/liB, a TAKOXK MPOOU
IHIIMX BHJIIB, SIKI aHAJI3yIOTh HA BMICT KPOXMAJlO, KUPY, OlIKa CliJl pO3MENIOBATH 0 TaKOTro
CTaHy, 1100 YACTUHKHU PEUOBUHH MPOXOMIH KPi3b CUTO 3 po3MipoM 0TBOPIB 0,5 MM.

Komm mpo6a Benmka, micnst Tpydoro po3meny 3 Hel BIIOMPAOTh CEPEIHIO MPOOy Macoro
50-100 r. 3a Bu3HAUEHHS BMICTY TUIBKH CHPOTO MpOTEiHy OepyTh mpoly macoro 6mu3bko 30 r i
PO3MEIOI0TH 10 HaJlexkHOTo crany. Cepeani mpobu macoro 20 r [uis BU3HAYEHHS BMICTy Oisika
3pyYyHO pO3MENIOBAaTH Ha TIPOTENEpHOMY MIMHI 0e3 mpocitoBaHHA. BimbupanHs mpol s
BHU3HAYEHHS BMICTY CHPOTO MPOTEiHYy Ta MOPSIOK 30epiraHHs iX OmucaHo y po3iii «3epHOBi Ta
3epHO0000BI BuaN. Kykypya3a Ha 3epHO». 3Baxkalouu Ha Te, IO CyxXi MoaApiOHeHi cTebna i TucTs
POCTIHH JIerHli 3a nopiOHeHe (po3MeseHe) 3epHo, TO [l BUCYIIYBaHHs Ta BiAOWpaHHS HaBaKOK
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3a aHaJIi3y Ha BMICT a30Ty (CHpPOTro MpOTEiHy) JI0 METaJIeBOTo OIOKCY KiaaayTh He 20 T peYyOBUHH, a
He OiNbIie MOJIOBUHU OIOKCa.

[IpoOu KOPMOBUX KOPEHEIUIOJIB TOTYIOTh JI0 aHajli3y TaK CaMo, SIK 1 CTOJIOBHX. YMICT
CyXoi pe4OBHMHU BU3HAYAIOTh TaK CaMo, K 1 B CTOJIOBHX KOPEHEIUIOAaX.

2.5.2 Bu3zHaueHHs1 BMICTY 3arajibHOro a30Ty, CHPOi KJIiTKOBHUHHU, CUPOT0 JKUPY,
CHPOI 3014, TIrPOCKONMiYHOI BOJIOTH

MeToau TpoBeACHHS NHX aHATI3IB MOJAHO Yy PO3Iiiai «3epHOBI Ta 3epHOOOOOBI BHIM.
Kykypym3a Ha 3epHO». KoedilieHT mepepaxyHKy 3arajbHOI KUTBKOCTI a30Ty Ha OUIOK (cupuit
npoTeiH) — 6,25. 3a BU3HAUEHHS BMICTY 30JM Y MpoOax OaraTOpidyHHMX 1 OJHOPIYHHX TpaB HE
MOTPIOHO JoAaBaTH OY/b-SIKUH pEeaKTHUB-TIPUCKOPIOBAY, TOMY IIIO O30JICHHS BiJOYBA€THCS JIETKO.
Komu o305eHHsi, He MJUBIAYUCH HA 3aMo0DKHI 3aXO0ld, CYHNPOBOJKYETHCS YTBOPEHHAM
OIUTaBJICHHS 30JM 1 HIPOXOAUTH MOBIIBHO, MPOLEC MPUCKOPIOIOTh HACTYITHUM YHMHOM. PeyoBumy,
sKa MICTUTH 1I€ HEAOTOPUIl YaCTUHKU BYTULIS, OXOJIOIKYIOTh, OOPOOJISIIOTh KIJIbKOMa KparuIsiMH
JUCTHIBOBAHOT BOAM. Boay BHMAapoBYIOTH 1 NpOXKaproBaHHS MPOAOBXKYIOTh. Kosim BwmicT
3arajibHOro0 a30Ty 1 CHPOI KJIITKOBUHHM BU3HAYAIOTh Yy CHpiil pe4OBHHI KOPMOBUX KOPEHEIUIOMIB,
TO KEPYIOThCS TOJIOKEHHSIMH, BUKJIAJCHUMH y po3ini «OBoYeBi, OamTaHHI BUIM Ta KapTOILISD).
Bu3HauaroTh yMiCT 30M 1 KJIITKOBHHH B IOBITPSIHO-CYXOMY MaTepiaii, 3aKOHCEpBOBAaHOMY Ta
pPO3MeNeHOMY JJIsl aHaJi3y, K OMMUCAHO Y TOMY K PO3ALIi. SIKII0 BU3HAYAIOTH YMICT 30JM B CUPIi
PEYOBHHI, TO B MPOKAPCHUH 1 3BaKEHUH TUTEIb MOMIIIAI0Th 0Ju3bko 10 T 100pe mepemimanoro
MmaTepially, CTaBlsTh y CyIIWIbHY MIady, BHUNApOBYIOTh BOAY M TOBHICTIO BHCYIIYIOTH 32
temneparypu 100°C. O3oeHHs i moAanbIInii Xi/1 aHasi3y BeAyTb 3BUUailHUM METO/I0M.

Jlns BU3HAYEHHS TIrPOCKOIIYHOI BOJOIM OepyTh HaBaXKy BiJ 2 110 2,5 T, 3BaXYIOTh Ha
AQHATITUYHHX Barax.

Pi3HuI MK OKpEeMHMHU ApHUMM BU3HAYEHHSMHU BMICTY KIJIITKOBHHHU B OZHIN 1 TiH camiit
npoOi copro, oaHopiuHuX 1 GaratopiuHux TpaB — 0,5 %. Po3xomkeHHA 3a CHUPOIO 30JI0I0 HE
noBuHHO niepeBunryBatu 0,05 %, mis creden 1 ucTs ogqHOpiuHKUX 1 OaraTtopiunux Tpas — 0,15 %.
3a MpoBeCHHS aHANI3IB y 3epHI KOPMOBHX BHJIIB, @ TAKOK 32 BU3HAYEHHS TirPOCKOIMIYHOI BOJH,
CJIiJT KepYyBaTHUCS BKa31BKaMU, MPUHHATHMH ISl 36PHOBHX 1 3¢6pHOOOOOBHX BHUJIIB.

Po3xomKkeHHs MK napanelbHUMHU MPoOaMU 3a BU3HAYCHHS BMICTY a30Ty TaK CaMo, SIK 1
3a aHali3y 3€pHOBHX 1 36pHOOOOOBMX BH[IB, HE MOBHHHO MEPEBHIYBAaTH 2 %, SKIIO MPUNAHITH
oOuncienuil Bigcorok aszory 3a 10 (todto 0,06 % 3a BMICTY a30Ty B IOCHiAKyBaHiil mpobi
6mm3pko 310,03 % 3a BmicTy azory 1,5 %).

Po3paxyHku 0€3a30THCTHX eKCTPAKTUBHHUX pe4oBHH. BEP Bu3HavaoTs apudmeTnyHo,
BigHiMaroun Big 100 cyMy OTpUMaHMX AaHUX 3a CUPUM MPOTEIHOM, CUPOIO KIITKOBUHOIO, CUPOIO
30JI010 1 CHUPUM JKHPOM Y BIICOTKax J10 aOCONIIOTHO cyxoi pedoBuHU. Komm y mpobGax KOpMOBHX
BUJIIB KHP HE BU3HAYaIOTh, TO BEP 1 kup 00YHCIIOI0TH CyMapHO.

2.5.3 Bu3HaueHHsI BMiCTY aJIKaJIOIiB Y KOPMOBOMY JIIOIHHI
HedenomeTpuuHuM MeToa0M (Y Moaupikanii boiiko)

AJKanoigu OCaKyIOTh PO3YMHOM KPEMHIEBOJIb(GPAMOBOI KUCIOTH, MpPH LbOMY
OTPUMYIOTH Pi3HI KOMIUIEKCHI CIIOJYKH, 5Kl YTBOPIOIOTh y PO34MHI CTIMKHMIA Myl IHTEHCHBHICTD
NOMYTHIHHS PO3YHHY IPONOPIiiHA CyMapHOMY BMICTY ankanoiniB. OTpuMaHHMH KalaMyTHHH
pPO3YMH TPOTISAAAIOTh 32 (DOTOETEKTPHUYHOTO KOJOPUMETPYBaHHS ab0 y KOJOpPHUMETp-
HedeoMeTpi, TOPIBHIOIOYM IHTEHCHBHICTH TOMYTHIHHS 3 IHTCHCHBHICTIO TOMYTHIHHS
3pa3KOBOTO PO3YMHY, KOHIIEHTPAIIIS aJKAIOIIB Y SKOMY BiloMa.

Uytnusicth MeTOy — 1 MKT ankanoigiB y 500 M po3uuny.

I[IpuroryBanHsi THTPOBAHOI0 3Pa3KOBOI0 PO3YMHY AJKAJIOIAIB. /(15 KOXKHOro BHUIY
JIOMUHY TOTYIOTh OKpEMUi 3pa3KOBUIl PO3UMH 13 HACIHHSA OYAb-SIKOTO COPTY IaHOTO BUAY, SIKUU Y
NEBHUX YMOBaX BHUPOIIYBaHHS MICTHTh MIJABUIIEHY KUIBKICTh ankanoimiB (0mussko 0,2 %).
3BaXylOTh Ha TEXHIYHMX Barax HaBaxky 10 r moapiOHEHOI NOBITPSAHO-CYXOi PEYOBHMHH,
MOMIMIAIOTh Y KOHIUHY KoJ0y Ha 250-300 My i3 mpuTepToro MpoOKOIo, MpMiMBalOTh 50 Mt
xnopodopmy, 100 ma cipuanoro edipy i 10 ma 15 % posuuny igkoro Hatpito. Konby
3aKOpKOBYIOTh. CyMmimn mo0pe CTpYIIyIOTh 1 3ajuIlaloTh Ha HIY ISl BHJTyYEHHS aJIKaJlOiNmiB.
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[TotimM ymicT komOu GiTBTPYIOTH Yepe3 AUTMIBHY IMIIHAPUIHY BOPOHKY 3 MANepPOBUM TPOCTUM
abo 6e330mbHUM (iTbTpOM (Oina cTpiuka). Ocaa Ha (UIBTPI MPOMUBAIOTH 3—4 pa3u HEBEIUKOIO
KUTbKicTIO cipuaHoro edipy. Ilo0 edip He BumapoByBaBcsi, BOPOHKY IMiJl 4ac (impTparii
3aKpPHUBAIOTh TOJIMHHUKOBUM CKJIOM.

Jia BuITydeHHS alKanoifiB 3 eipoxIopoPopMOBOI BUTSKKU 0 (PUIBTpATy y NUTHIBHY
BOpoHKY npuiuBatoTh 100 mi 1 % constHOI KMCIIOTH, peTeNbHO 300BTYIOTh MPOTATOM 3-X XB. 1
JAIOTh BifcTOsATHCS. PimuHa B MIMWIBHINA JIHII JUIMTBCS HA (B IIApU: BEPXHIH — >KOBTOTO
3a0apBIICHHS Ta HWKHIA — BOJHUA PO3YMH COJISTHOT KHCIIOTH, SIKMH MICTHTB anmkaioinud. OcTaHHIH
Mae OyTu mpo3opuM i O6e30apBHUM. HmxHIN map 3muBaloOTh y MipHY KOJOy eMmHIicTIO 500 ML
Omnepariirfo BIITy4eHHs IIOBTOPIOIOTH I JBIYi, MPHIMBAIOYN KOKHOTO pa3y B IUIHILHY BOPOHKY
1o 100 mi 1 % consHOT KUCIIOTH 1 3MTUBAIOYM BUTSDKKH Y TY 5K KOJIOY, HICIIS IHOTO PiBEHb PiIHMHU
y KoJ101 TOBOJATE A0 MITKH 1 %-010 COJISIHOIO KHUCIIOTOIO 1 100pe 300BTYIOTh.

I3 oTpuMaHOTro 3pa3KoOBOro pO3YUHY OEpyTh MINETKOIO TpHUUi MO 50 MJI piAUHH B XIMi4HI
ctakaHu eMmHicTi0O 200 MJ, CTaBIATH iX Ha rapsdy BOJSHY OaHIO Ta BUTPUMYIOTh Ha Hiil 10
IIOBHOT'O BUJAJIEHHS 3amaxy edipy 1 xjaopodopmy. BmicT crakaHiB 0X0NOMXKYIOTh 1 1O HBOTO T10
Kparsax nonarTth mo 1 i 10 % po3unny kpeMHieBosibppamoBoi KucioTH. IIoBHOTY ocamkeHHs
NEPeBIpSAIOTh, TNPUIMBAIOYM  OOCPEKHO IO CTIHII cTakaHa 2-3  Kpamwi  pO3YUHY
KpEMHI€BOJIB(PAMOBOT KUCIIOTH.

JlerkuMu KpyroBUMH pyXaMd NEpEeMIllylOTh OcajJ Ha IHI CTakaHa i 3aJUINAIOTh Ha
18-20 rox. IToTiM HagocanoBy pinuHy (IIBTPYIOTH KPi3b MOMEPEIHBO MPOKAPCHUN 1 3BaKCHHIA
turens ['yda 3 a30ecToBUM QiIbTPOM, TIEPEHOCATh OCaa HAa (QUIBTP 3a JTOTIOMOTOI0 JyXe Mayoi
KiTbKocTi 1 % comnstHOT KucnoTu 1 BUCYIIytoTh 3a TemnepaTtypu 100°C npotsarom 2 roa. Turens i3
CYXUM OCaJIOM CTaBJSTh Yy My(QeNbHY IiY 1 CHATIOITh 33 TEMHO-YEPBOHOTO PO3KApIOBaHHS.
AJKkainoin 3ropse, a B TUIJII 3aJIMIIA€THCS HE3ropijla YaCTHMHA KPEMHI€BOIb(PPAMOBOI KHCIIOTH, KA
3B’s3as1a ankanoin. Macy TS 3 KpPeMHI€BOIb(PPaMOBOIO KHCIOTOIO, KA 3aJMIIWIACH TICIs
3TOpSIHHS, JOBOAATH 1O TOCTIHHOI Macu; 3a3BHuYaii Maca Michs JPYroro IepeBipoYHOro
NPO’KapIOBAHHS CITIBIIAJA€ 3 MACOIO MICIsi OCHOBHOTO MPOXaploBaHHs. BMmicT ankanoigiB y 1 mn
3pa3KoBOro po3unHy (X) 0OUHCIIOITH 32 HOPMYIIO0:

X:ax[{,
8

JIe: @ — Maca MPOXKAPEHOTo 3AUIIKY KPEeMHEBOIb(PPaMOBOT KHCIIOTH, T;
6 — 00’ €M pO34nHYy, B3SATOTO JJIs aHAI3Y, MIT;
K — xoedirmieHT myist 00UMCICHHS KITBKOCTI aJKalOi/liB, IO MICTUTHCS B IEBHOMY BH/II
mronuHy: xKoBToMy — 0,1645, cuabomy (By3pkonuctomy) — 0,1744, 6inomy — 0,1777.

Ilpuknao pospaxynxy. 3a BU3HAUEHHsS BMICTY QJIKaJOiAIB Yy 3pa3KOBOMY PO3UMHI, SIKHIM
OTpUMQJIA 3 JKOBTOrO JIIONMHY, B3ATO 50 M BHTSKKUA. Maca MNpOKapeHOro 3ajuIlKy
KpeMmHieBosb(GpamoBoi kucinotu ckianae 0,0123 r. KoedimieHT a8 JaHOTO BUAY JIIOTIHHY
nopiBaroe 0,1645. [lincraBuBIM 11l 3HAYSHHS y BUIIEHABEAECHY (OPMYILY, OTPUMAEMO:

0,01235xO 0.1645 _ .00004 =,

40 MKr ankanoiniB y 1 mi1 3pa3K0BOro pO3yuHY.

IMoGynoBa rpaayiioBaHoi KpuBoi. Y mnpoHyMepoBaHi MipHI KoiOu emHicTio 50 M
HAJIMBAIOThH 13 TOYHO TPaAyHOBaHOI OFOPETKHU UM TineTKy 1o 1, 2, 3,...10 M1 3pa3koBOro po3unHy,
mo ckianae 40, 80, 120, 160,...400 MK ankanoimiB i Taky K KUTbKICTb 1 % COJNSIHOT KUCIOTH, 1100
3aranpHUN 00’eM cymimi ctanoBuB 10 M. B ogny 3 kon6 Hanuatots Tibku 10 Mt 1 % constHOi
KHCIIOTH, 0€3 3pa3K0BOT0 PO3YMHY JIKAJIOI/MIB (KOHTPOJIBHUN PO3UHH).

VY Beci konbu gomatote mo 1 min 10 % po3uumHy KpeMmHi€BOJIb()PaMOBOi KHCIIOTH,
NEePEeMIIYI0Th, BIACTOIOIOTh 2025 XB., 10BOAATH 00’€M BOJOIO IO MITKH, 3HOBY NEPEMIIIYIOTh 1
yepe3 15 XB. IpoAUBIIAIOTECS Y (POTOCTEKTPUUHOMY KOJIOPUMETPI YK KOJOpUMETpi-HE(DeToMeTpl
3 CHHIM CBITJIO(QIIBTPOM y KIOBETaxX 3 BIACTAHHIO MK poOounmmu rpansmu 50 mm. Benuuuny
ONTHUYHOI IIUIBHOCTI BIUIIKOBYIOTh 3a Oapa®anoMm mpaBopydy. HynboBe MONOXKEHHS CTPUIKU
ragpBaHoMeTpa (POTOCTIEKTPOKOJIOPUMETPA IONEPETHHO BCTAaHOBIIOIOTH 32 KOHTPOJIBHUM
po3unHOM 4epe3 15-20 XB. micias BMUKaHHS (POTOKOJIOPUMETPA B €ICKTPOMEPEKY.

X =
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[To 3akiHYeHHI BUMIpIOBaHHS ONTHYHOI NIUTBHOCTI 3pa3KOBUX PO3YHMHIB OyAyIOTh Ha
MUTIMETPOBOMY Marnepi rpaayiioBany KpuBy. Ha oci aGciuc BikiIagaroTh 3Ha4€HHS KOHIIGHTpaIil
QIKAJIOIAIB Y 3pa3KOBUX PO3YMHAX, BUpPaxeHl y MKr Ha 50 MJ po3duHy, Ha OCi OpJUHAT —
BI/IMOBiJIHI iM BEJWYMHU ONTHYHOI IIUJILHOCTI. 3pa3KoBi PO3UYMHH MOXYTh 30epiratucs B
3aKpUTUX TOCyIMHAX TpuBanuii yac 6e3 3miH. Ilepen anamizom uveproBoi maprtii mpoO ciixa
MEPEBIPUTH KPUBY, BUKOPUCTOBYIOUHM Ti K caMmi pO3uMHHU. SIKIIO KpWBa 3MIHWJIACh, MOTPIOHO
3HOBY BU3HAYUTH BMICT QJIKJIOiNIB Y BHUXIJTHOMY 3pa3KOBOMY pPO3YMHI BaroBUM METOIOM 1
noOyayBaTH HOBY TpayliOBaHy KpUBY.

PeaktuBu: edip cipuanuii; xmopodopm; 15 % pozuun igkoro natpio (15 r NaOH
PO3YMHAIOTH Y 85 MJI IIOMHO KHUII'SIYEHOI Ta OXOJIOMKEHOI JUCTHILOBAaHOI Boau); 1 % consHa
kucinota; 10 % kpemHieBoimbppamoBa kuciota: 10 r© peakTHBY po3umHAIOTE y 90 M
JUCTHJILOBAHOI BOAM U (UIBTPYIOTh Kpi3b MOJBIMHUN ©0€330JIbHUN  QUIBTP; TUTPOBAHHIA
3pa3KOBHIA PO3YMH AJTKAIOIIIB.

Oo6aanHaHHs: (OTOCNEKTPUUHUN KOJOPUMETp abo KoJopuMeTp-HedenomeTp; OaHs
€JIEKTpUYHA BOJSHA; BOPOHKHU IUIMIIbHI uutinApuydHi Ha 100, 200, 500 Mi; BOPOHKH JllaMeTpOM
50-70 mm; kosb6a bynzena Ha 500 mur; KoO6M KOHIYHI 3 mpuTepTUMH Kopkamu Ha 100, 250, 300
M1, Oropetku Ha 25-50 mur; mineTka rpagyiioBaHa Ha 10 mu1; mimetku 3BuyaiiHi Ha 1, 10, 25 1 50
T, kKostou MipHi Ha 50 1 500 mu; crakanm ximiyai Ha 200 mi; mwriagpr MipHi Ha 10 1 100 mut;
CKJIO TOIMHHHUKOBE.

IIpuroryBanus a3decroBux ¢inbTpiB. bepyrs azdect mms turnis ['yua, kmagyth y
CTaKaH, 3aJIMBAIOTh BOJOKO 1 CKalaMy4dyloTh. Boxy pa3om i3 npiOHMMHM 4YacTHHKaMu a30ecTy
3MUBAIOTh y JpYrui crakaH. YacTWHKHU BeJIMKI M cepelHi 3a JOBXKHHOK BOJIOKOH a30ecTy, 11O
OCIJIM Ha JTHO IEpIIOro CTaKaHa, MEPEHOCATh CKIISHOI Naluykoio Ha AHO Turisd ['yua. IloTim
TUTeb BCTABIAIOTh y KOPOK Ko0j0u ByH3eHa, crnosyueHy 3 BOAOCTPYMEHEBHMM HAcOCOM 1 3a
c1a0Koro po3piKEeHHS TNPWIMBAIOTH CyCHeH3ito apiOdHoro aszbecty. 3aranbHa TOBIIHMHA
az0ectoBoro ¢inbTpa 6au3bK0 1 cM.

Xix anamizy. 1 r HOBITpsIHO-CyX0i pEUOBHHHU HACiHHS 200 3€JIeHO1 MacH JIIOMUHY KIaTyTh
JI0 KOHIYHOT K0j0u eMHicTiO 100 MJI 3 MIPUTEPTOIO MPOOKOI0, MPUIMBAIOTE 5 MIJI XJIOpOPOpMY,
10 mn cipuanoro edipy i 1 ma 15 % posuuny inkoro Harpito. Cymimn nepioguyHo i 00epexHO
300BTYIOTh MPOTATOM TOAWHHM W 3ajWINalOTh Ha Hi4 (He MeHme 16 Toj.) Uid BUIYYCHHS
ankanoimis. [ToTiM 300BTYIOTh 1 PUILTPYIOTH Kpi3h 0€3301bHME QUIBTP (Oia cTpivKa) y AUTHIBHY
UIHAPUYHY BOPOHKY eMHIcTIO 100—200 M. Konly ¥ 3anumok Ha GuIbTpi IPOMUBAIOTH 4 pa3u
HEBEJIMKUMH TopIisiMu  cipyaHoro edipy. Ilix wac ¢inpTpamii BOPOHKY HaKpHUBaIOTh
TOJMHHUKOBHMM CKJIOM JUIs 3aro0iranHs BTpatr edipy. Jo oTpumanoro ¢inbrpary 10 IUIMIBHOT
BOPOHKHM MPUINBAIOTH 25 M1 1 % CONSHOT KUCTIOTH, pETEIbHO 300BTYIOTh NPOTATOM 3 XB., 1aI0Th
BIZICTOSTHCA. AJIKQIOiIU MEPeXOoAsTh Y PO3UMH KHCJIOTH, YTBOPIOIOYM COJISIHOKHCIY Cllb,
npo3opy 0e30apBHY pinHY, SKY 3JIHBAIOTh Y KOJIOY 4M cTakaH. OIHOYaCHO MOJKHA TPAIFOBATH 3
10-12 niiikamu, T00TO 3 5—6 IpoOaMH.

[Tinmetkoro O6epyTh 10 M aaKaIOiHOTO PO3YMHY B MipHY KOJIOY Ha 50 MJI i IPUIMBAIOTh
tynu 1 ma 10 % kpemHieBoIb()PaMOBOi KHUCIOTH, MEPEMIIIYIOTh, 3aluiialoTh Ha 20-25 xB., a
MOTIM JOBOJSATh BOJOIO 10 MiTkH. KonOy 3aKOpKOBYIOTH, I0Ope MEpEeMillyloTh YMICT, MJIaBHO
nepekumaoun i (mo 20 pasiB) [uIs pIBHOMIPHOTO pO3MOJUIEHHS ocamxy. Yepes 15 xB.
NPUCTYNAIOTh 10 HedenoMeTpyBaHHs. [lapanenbHO BUKOHYIOTh KOHTPOJIbHE BU3HAYCHHS, TUIBKH
3aMiCTh aJKaJIOiHOTO po3unHy OepyTh 10 mur 1 % comnstHOi kucioTu. Llei po3uuH CITy>KuTh s
BCTAHOBJICHHS HYJIS IPHIIAY.

Kopuctyrounce mokasHuKaMu (OTOEIEKTPOKOIOPUMETPA, 3HAXOIATh 3a TpajyloBaHOIO
KPUBOIO KOHILIEHTPALIIO aJKaJIOiiB y AOCIII)KYBAHOMY PO3UHMHI, MICISA YOTO OOUUCITIOIOTh YMICT
ix y 100 r pocnuHHOI CyX0i pe4OBUHU 32 (POPMYJIOI0:

' Bx 100100 s B

axbx[100-y)x1000000 @ xbx{100- y}=100"
ne: C — BMICT aJIKaJIOifiB Y BUTSDKII, B3ATIH JUIs aHAmi3y (3HAXOIATH 3a TPalyoBaHOIO
KPUBOIO Ta ONTHYHOIO IIUTBHICTIO), MKT;
B — 3aranpunii 00’ eM ankanoigHol BUTSHKKN, MIT,
a — HaBaXKa, T;
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b — 06’eM ankanoimHOT BUTSHKKH, B3ATOI [T aHATI3Y, MJT;
¥ — BMICT TIrpOCKOIIYHOT BOJIM B aHaJi30BaHil peyoBHHI, %o;
1000000 — nepeBeneHHS y TpaMH.
Po3xomkeHHs MK mNapajieJbHUMH BH3HAYCHHSMH HE TOBUHHO IepeBuiryBatu 5 %
BIIHOCHHX.
Ilpuxnao pospaxynxy. Jlns pocmipkeHHS B3ATO | T MOApiOHEHOrO MOBITPSHO-CYXOTO
3epHa JIFOTIMHY JKOBTOTO. 3arajbHU 00’ €M anKayoimHol BUTHKKU 25 mut. s anamizy B3sto 10
MJI  anmKajnoimHoi BUTSDKKH. ONTHYHA NIUIBHICTH JOCTIKYBAaHOTO PO3YMHY BHMIpsSHA Ha
(bOTOKOIOpUMETPi 3 CHHIM CBITIOQUIHTPOM 1 TOBIIMHOIO IIapy PiIMHU B KioBeTi S0 MM CKJamae
0,15, mo BiamoBigae 120 MKr ankamoimiB (3a TpaxyloBaHOK KPUBOKO). BMICT rirpockomivHOi
BOIM y pocmimkyBaHii peuoBuHi 10 %. IligcraBnsroum oTpuMaHi JaHI B HaBEICHY BHILE
dbopmyny, OTpUMAEMO:

% ankancidie = 12025 =0,0333,
1x103 {100 -10)%100

3ammcu BeayTh y hopMi (Tadm. 49).

Tabnusa 49
®opma 3anuCy JaHUX Y KYPHAT
3 55 icT, ©
sl . = S g . Bwmicr, %
2 S| E ¥ £ -| s 2| Bumicr anka- . & .
S| g| £ & E 2| &0 . aNKanoigiBy| = x |anKanoiniB B
Ha3zga copry | = $| 2 E 5| 5| £ £ |noiniB3arpa- . E =
al 3553|823 E & M HOBITPSAHO- | 2 Q | aOCOMIOTHO
(xom) ol 8| € < T | £ & | AyHoBaHOIO o 5 A .
S| lcs| & = &S| OE CyX1H 2 3 CyX1H
] Rl I o & = | xpuBoI0, MK euoBnni | .5 = | peuosmHi
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2.5.4 MeToanka BU3HA4YeHHs IePeTPABHOCTI KOPMiB

[TpoOwu 3eseH0T Macu KOPMOBUX BHJIIB BiOMPAIOTh 1 TOTYIOTh TaK Camo, SIK 1 JUIS 1HITUX
BM/IiB aHAJIi3iB, BIANOBIIHO 4O 3araibHOI YaCTUHA METOIUKH.

O0nagHaHHsA: 1a00paTOPHUN MIIMH, SIKHH 3a0e3redye po3MeToBaHHS MPO0 10 YaCTHHOK
po3MipoM a0 1 MM; Baru aHaJmiTH4HI; TepMocTaT 3 TemmnepaTyporo HarpiBy 40-50°C; mada
CYIIMJIbHA J1a00paTopHa; NpUIaja «IITYYHUIN pyOoennby.

PeaktuBu: nencun meanynuii; nekropoctuaud (IIKC 90-100 ox.); muMoHHa KUCIoTa
(Ce¢HgO7xH,0); nBo3amimienuii pocHopHOKHUCTNI HATPiK O€3BOAHMIA; COJITHA KHUCIIOTA.

IlpuroTryBaHHsi peakTUBIB: a) nencuHogull po3yurn — 2 T TIETICUHY PO3YUHSIOTH y 1 1
0,1 H HCI, 06’em po3uuny — 3,5 1; 0) yumpamno-6yghepnuii pozuun 3,5 1: TAMOHHOI KUCIOTH —
39,154 r, naTpiro aABO3aMilieHoro 6e3BogHoro — 23,1245 r, nekrodocTuauny — 5 .

[Ticna po3mentoBaHHs NPOOH HOAATKOBO BUCYIIYIOTh 4 TOM. 1O aOCONIOTHO CyXOro CTaHy
3a remneparypu 100-105°C.

Xin ananizy. HaBaxxky 500 mr Oepyth 3 TounicTio 10 0,001 T y momepenHpo 3BaXkeHi
TOPOMHKM 3 ToJsliaMiHOI TKaHMHU. Bcboro mo mpwiiagy ximagyTs 23 mpoOu y TpHUKpaTHIH
MOBTOPHOCTI.

TopOunku 3 mnpoOamu HaBINIyIOTh Ha MITaTHBH. Y BaHHY MPHIAAy 3aJIMBAIOTh
NENCUHOBUN pO34YuH, miairpituil 10 45°C. BCTaHOBIIOIOTH ITATUBU 3 TOPOMHKAMU 1 3aKpUBAIOThH
KPHILKY.

«tyunuii pyOeLb» BCTAaHOBIIOIOTh Ha 4 roia. y Tepmocrar 3 Temnepartyporo 45°C.
[TonepeaHbo MoTpiOGHO OOOB’A3KOBO MEPEBIPUTH, UM MPALOE IBUTYH Ha KPHILLI IPUIaay 1 44 BCl
mraHru roinatotees. [licns 24 rox. «mepeTpaBlieHHs» NpWIA] BHUMAKOTh 13 TEPMOCTATY,
3HIMAIOTh KPHIIKY, MITAHTH 3 TOPOMHKAMHM BHHMAIOTh 13 BaHHM W BHJIMBAIOTh MEIICHHOBUI
po3unH. BaHHY NpOMHBAIOTH BOJOIO, 3aJMBAIOTh IUTpPATHO-OydepHUM pozumHOM (3,5 ) 3a
temmeparypu 45°C 1 BCTAHOBIIOIOTH INTAaHTH 3 TOpOWHKaMH. TOPOMHKH TiCis Tepmioi cTajii

MEPEeTpPaBICHHS HE TPOMHUBAIOTH BOJOI. Takum umHoMm, pH OydepHoro poszumny Oyme
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nopiBHIOBaTH 3,5. BaHHy 3HOBY 3aKpHBaIOTh KPHIIKOIO, TEPMETH3YIOTh IUIACTUYHOIO 3aMa3KoIo 1
CTaBJISITh y TepMocTaT Ha 48 roj.

[Ticns uporo mnpuiaax BUUMAIOTh 13 TEpPMOCTaTa, 3HIMAIOTh KPUIIKY, TOPOUHKH
MPOMUBAIOTH 1] CTPYMEHEM AUCTUILOBaHOI Boau. llITanru 3 mpo6amu 3anuIaroTh AJisi CTIKAaHHS
Boau. [loriM TOpOMHKM 3 mpoOamMH BHCYIIYIOTH y CYIIWIbHIM magi mporsarom 8§ roxa. 3a
temneparypu 105°C, 0X0JI0KYIOTh 1 3BaXKYyIOTh.

[TepeTpaBHicTb KOpMiB (%) pO3paxoBYIOTh 3a (OPMYIIOIO:

Maca Hagaxcku opymmo X maca 3aauwky opymmo % 100

Hasaoicka (Hemmo)

OCKUTPKM aKTHUBHICTh MEKTO(GOCTUAMHY JAEII0 HWXKYa BiJl aKTHMBHOCTI MPUPOIHOTO
IIUTYHKOBOTO COKY, TO JUIS HU3KH BHIIB KOPMOBHX POCIWH JOCIITHUM MUISIXOM ITiIiOpaHi
KoedimienTu nepepaxyHky (K):

— IUJTs1 KaIyCTH KOPMOBO1, KOHIOIIMHY 011101, eciapiery, coi, kaHapHuky — 1,1;

— KOHIOUIMHU POKEBO1 Ta YEPBOHOI, pilaKy, TOHKOHOTY — 1,2;

— JIIOLEPHU, TOPOIIKY 03UMOTO Ta SPOro, TOPOXy, CyIaHChKOi TpaBu — 1,3;

— rpsictui 36ipHOi — 1,6;

— TuMOo(DiiBKHU — (a3a BUXoay B TpyOKy — 1,7, mizHimn dasu — 2,2;

— cToKosocy 6e3octoro — 1,8.

Kinnesa popmyia po3paxyHKy NepeTpaBHOCTI KOpMY, % Ha CyXy PeYOBUHY:

maca Hagaxcku opymmo * maca 3anuwxy opymmo x 100

Hasadxcka (nemmo) * K

Yacruna 3. Meroauku ejiekrpogopesy 3anacHuxX OiJIKiB

3.1 MeToauka eJeKTpO(POPETHYHOI0 PO3ALICHHS IOPACIHIB AYMEHIO
(Hordeum vulgare L.)

l'opneinaMyn  Ha3MBalOTh  CIUPTOPO3UMHHY  (ppakiito 3amacHUX OLIKIB  STYMEHIO.
BcranoBneHo, 1mo cuHTE3 ropeiHiB KOHTPOJIOIOTh 7 TeHIB, SIKI JIOKali30BaHI Ha KOPOTKOMY
eyl 5-o1 XpOMOCOMH Ta yCHaJKOBYIOTHCS 34EIUICHO. AHali3 CKiIaay TOpAeiHIB 3aCHOBaHUI Ha
BHU3HAYCHHI TPOJYKTIB aJieIbHUX BapiaHTIB IUX TEHIB, sKI Ha eleKkTpodoperpaMax BUTISAIAIOTH
sSK cepil OyokiB a00 HabopiB OJOKiB. Ha OCHOBI Takoro po3mojauly pO3pi3HAIOTh 4 Tpymnu
ropaeini: A, B, C, D. I'opueinn A, WMOBIpHO, HE HaJeKaTh 10 MPOJAMIHIB Ta HE BXOIATH 0
ckiany OinkoBux rpanyn. 'opaeinn B (ren Hor 2) i C (ren Hor 1) micTsaTh 3Ha4HY KiUJIBKiCTh
OKpeMHX OLIKiB, siKi CTaHOBIATH 95 % 3arajgpHOro BMicTy ropaeiuis. ['opuaeinn D (ren Hor 3)
MpENCTaBICHI OfHie0 dpakiicro, mo ckinamae 2-4 %. Yci rpynu TOpIEiHIB MaroTh pi3HY
eJIeKTPOPOPETHUHY PYXJIMBICTh — HAMOUTBIN PYXJIMBOIO € Tpyma D, HaiimeHmn — A.

Aneni KOXHOTO JIOKYCYy MOXYTh OyTH TMO3HadeHi jitepamu abo mmdpamu; abo ix
KOMOIHAIIi€10, TII0 J1a€ 3MOTY CTBOPUTH TEHETHIHY (POPMYITY COPTY.

CyTh MeTOAy: PO3IIJICHHS 3alacHUX OUIKIB TOPJEiHIB 3a TOMOMOIOK0 €JlEeKTpodope3y B
NoJIiaKpUJIaMiTHOMY Tefi 3 Oy(pepHOI0 CUCTEMOIO Ha OCHOBI MypPalIMHOI KMCIOTH Ta J0JaBaHHIM
JIEHATYPYIOUYOro areHTa HEBUCOKOI KOHLEHTpaLlli.

PeakTuBH Ta 00J1aqHAHHSA

lctuaun-HCL;  akpunamin; N,N’-mMetunenOicakpuiamia; Cce4OBHHA; TPUXJIOPOITOBA
kucnora (TXY); TEME]J] (Terpamerunenaiamin); cemuBoanuii cynbdat 3amiza (FeSO4x7 H,0);
amoniro nepcynbdar ([ICA); Bind-Silane (Methacryloxypropyltrimethoxysilane); ackopbiHoBa
KHCJIOTA; KPKaHa OLTOBA KHCJIOTA; MypallliHa KKCIOTa; OyTaHOJI; €TUIOBUI CUPT; mipoHiH G;
kymaci cuHiii R-250; aneron; wikpoueHTpudyxkui npobipku 0,5 MJI; HAaKOHEYHUKH Ha
aBromarnyHi no3atopu 100—1000 mxn, 20-200 MKI; aBTOMAaTHYHI [03aTOPH 3MIHHOTO 00’€My
100-1000 mxim, 20-200 mxir; ctynka A6ixa; BOPTEKC; MEHTpH]yra; TEpPMOOIOK; INMATeNb Ta

MeToavka npoBeaeHHs kBanidpikauiiHOT eKcnepTuan CopTiB POCNMH Ha NPUMAATHICTb A0 NoLMpeHHs B YkpaiHi. Metoamn
BM3HAYEHHS MOKa3HWKIB AKOCTi NPOAYKUii pocnuHHMLTBA. 3aTBepakeHo Haka3om MiHarpononituku Big 12.12.2016 Ne 540
122



JIOTOK ISl 3BaXyBaHHS PEaKTHBIB; Baru aHAJITHUYHI; MIipHI IWIHIPH Pi3HUX 00’€MiB; MipHI
CTaKaHW; CKJISHI MJIAaCTUHU s reneBux kaceT (20 X 20 cMm) — cmeiicepHi Ta KOPOTKi; crielicepu
TOBIIMHOKO | MM; JyHKOyTBOproBaui (rpeOiHKM): oauH Ha 28, Apyrud Ha 29 JyHOK;
eneKTpodopeTHIHa KaMmepa; JDKEpeNIo CTPyMYy; MarHiTHa Millajika 3 MiAirpiBoM; IJIACTUKOBHMA
KOHTEHHEep 3 KPHUILKOIOo Jisi (hapOyBaHHS reiB; GiIbTpyBaIbHUI MaIlip; TyMOBI pyKaBUYKH.
IIpuroryBaHHsi pO34HHIB.
Juis mpurotyBaHHs 50 MIT eKCTpaKIlifHOTO Oydepy moTpioHO:
Ce4yoBHHA 16,516 1;
nipoHin G 5 mr;
NUCTWIHLOBAHOKO BOJOIO JOBECTH 00’ eM 10 50 mul.
PoGounit pozunn Bind-Silan:

Bind-Silan A 100 500 mx;
eTuiioBuit crupt (95 %) 100 mu;
KpH’KaHa OL[TOBa KUCJIOTa 10 mi1.
Jlo cknamy cTOKOBOTo po3unHy MSS BXOIUTE:
aKpuIIaMiz 60,08 r;
N,N’-metunenOicakpuamis 3,21
posuun FeSO, (44 mr/100 max H,0) 9, 1M,
acKopOiHOBA KHCIIOTA 490 mr;
IUCTWILOBAaHA BOJA 10 200 mi1.
Jo ckaany cTokoBoro po3unny SGB BXoauTh:
ricruaua-HCI 1,2t
KpU’KaHa OLITOBA KUCJIOTa 1,6 mur;
IUCTWILOBaHA BOJa 10 50 m.

I'otosi crokoBi pozunan MSS ta SGB 36epiratots 3a Temnepatypu 4°C.
Jns npurotyBanHs 100 M1 pO3/IIAIOYOrO remo NoTpidHO 00’ €THATH TaKl PO3UYMHH:

MSS 22 Mi;

4,44 M cedoBuHA 67,5 m;

KpWKaHa OITOBa KHUCJIOTa 6 mu;

JHMCTHIILOBaHa BOJA 4.5 mi.

Jyis mpuroTyBaHHS 25 MJT KOHIICHTPYIOUYOTO TeJII0 MOTPiOHO 3’ €HATH TaKi PO3YUHH:

SGB 4,25 mm;

MSS 3,95 mu;

4,44 M ceuoBuHa 16,8 mi1.

s mpurotyBaHHs po3unHy MSS 3BaxytoTs akpuiamin, N,N’-mernnenOicakpunamin ta
acKOpOIHOBY KHCJIOTY, NMOMIIIAIOTh y MIPHUM CTakaH 1 JOBOAATH TUCTUIBOBAHOI BOOIO JI0
MiTkr 170 mi. Po3unHsOTE Ha BOJsAHINA OaHi a00 Ha MarHiTHIM Mimai 3 migirpiBom. ITicis
po3unHeHHs 10AaTh po3unH FESO4x7 H,0 1 moBoasts 10 200 mut.

Pozuna FeSO4x7 H,O roryrote Meromom po3umHeHHs 44 wmr FeSOux7H,O B
100 M1 nucTrIbOBaHOI BoAM 1 30epiratoTh 3a Temmnepatypu 4°C.

Jlnst npurotyBanHst po3unHy SGB 3Baxyrots rictuana-HCI, momimarots y MipHUii cTakan
1 DOBOISTH HUCTHIHOBAHOIO BOHOXO 0 MiTkM 40 mi. Po3umusroTe Ha BoxgHii Oani abo Ha
MarHiTHIH Mimanmi 3 migirpiBoM. Ilicas po3umHEHHS MONAIOTh KPHWXKAHY OLTOBY KHCIOTY H
JIOBOJAITH 00’ eM 10 50 ML

JJis IpUTOTYBAaHHS CTOKOBOTO po3unHy 4,44 M ceuoBUHM 3BaXKyIOTh 266,7 T CEHOBUHU I
PO34YMHSIOTH Y | 1T AUCTHIIHLOBAHOI BOJIM HA BOASHIN OaHi a00 Ha MarHiTHIM MINIaIl 3 TiAITPiBOM.
CrtokoBuil po34MH 30€pirar0Th 3a KIMHATHOI TEMIEPATypH.

Jljis mpuroTyBaHHs €JeKTpoJIHOro Oydepy nmoTpiOHO:

Oydep 11 BepXHbOi KamepH (+):

MypalIHa KMCI0Ta 1,66 mur;

JIMCTUIILOBAHA BOJ/IA mo 1 x
Oydep a1 HWKHBOT KamepH (—):

MypalirHa KHUCJIO0Ta 3,33 wmu;

JUCTHJIbOBaHA BOJa ol
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Po3unn w1 dpapOyBanns ta dikcarii OiIKIB:

kymaci R 300 mr;
KproKaHa OI[TOBA KUCJIOTa 60 mut;
100 % TXV 1201
JHUCTHWIIBOBaHA BOJIA mo 1o

Xix anamizy

1. IlinroToBKa 3pa3KiB Ta ekcTpakuis Oiika

Binbuparore 50 3epeH DOCTIIKYBaHOTO COPTY Ta 7 3€pHIBOK 4-X CTaHIAPTHUX COPTIB.
CrannaptHi copt — coptu 13 100 % 4ucTOTOIO Ta BiIOMHMH €J1EKTPO(YOPETHYHUMHU CIIEKTPAMHU.
KoxHy 3epHUHY MOAPIOHIOIOTH 3a JOIIOMOTOI0 CTYIKHA AQixa Ta MOMIMAIOTh B OKpeMy IpoOipKy
06’emom 0,5 mi. [lo mompiOHeHOTO MaTepiamy B KOkHY mpoOipky momatote mo 320 mxm 70 %
PO3UMHY €THJIOBOTO CIHUPTY, MepeMilnyioTh Ha BopTekci 10—20 ¢ Ta iHKyOyrOTh MPOTATOM 4 Toj.
3a Temrneparypu +45°C.

[Ticas Toro, sik OUIKM MEpeluId B CIUPT, iX 3HOBY PETEIBHO MEPEMILITYIOTh Ha BOPTEKCI
ta neHTpudyryots npu 2000 06/xB. npotsirom 5 xB. [lotiM Bit6uparoTs 90 MKII CylepHaTaHTY B
4qUCTI MPOOIPKH i BUCYLIYIOTH y TepMoOuIoLi 3a Temmneparypu +60°C.

Jlo BuCymieHoro 3paska nonarTh o 50 MK ekcTpakuiiiHoro Oydepy W BUTPUMYIOTH
MIiHIMYM 2 TOJI. 32 KIMHATHOI TEMIIEPaTypH.

2. [IpuroryBaHHs Ta 3aJIMBKA reJi0

[lepen TuM, sk 310paTH reyieBi KaceTH, CKIISIHI TUIACTHHH 3HEKHPIOIOTH criupToM. [licis
4oro creicepHi miactuan 00pooistore 50 Mk Bind-Silan Ta miacymyrots npotsrom 20—-30 xB.
3a KiMHaTHOi Temmneparypu. IloTiM 30uMparoTh KaceTw AJIs Iello, sIK 3a3HAU€HO B 1HCTPYKLIi
BUPOOHUKA.

['oToBHi po3ainsiFounii Tellb BUKOPUCTOBYIOTEH IS opMyBaHHs mpoOku. st miporo no
30 ma remro poxaroTh Kataiizatopu nosjimepusanii: 150 mxn 10 % pozunny IICA ta 15 mkn
posuuny TEME]I, obGepexxHo mepeMinlyloTh 1 3alMBaIOTh B 3i0paHi KaceTw MapoM 7 MM.
[Momimepu3artist TpuBae 5—10 xB.

Jlnst 3aroBHEHHS OJHi€T KaceTH BUKOPUCTOBYIOTH 35 MJI PO3IUISIOYOrO Tellio, 0 SKOTOo
nonarothk Kartamizatopu: 150 mxn 10 % po3umny nepcynbdary amonito i 20 mMxn TEME/,
00Eepex)HO MepeMillyIOTh. 3alOBHIOIOTh KAaCETy I'elieM, 3alIUIIAldi 3—5 CM BiJl BEPXHBOTO Kparo
CKJISIHUX TUIACTHH JJIsl KOHIIGHTPYIOUOTO Teli0. 3BepXy Ha PO3JAUISIOUMI Tellb HallapOBYIOThH
500 Mk OyraHomy Juis BUpiBHIOBaHHS redto. [lonimMepusanis Tpusae 15 xB., micist 4oro 6yraHomn
37IMBAIOTh TA PETENILHO NMPOMHUBAIOTH JUCTUIBOBAHOKO BOIOK0. 3a AONOMOIO0 (PUIbTPYBaIBLHOIO
narnepy Mo30yBalOThCsl 3aJMIIKIB BOJOIM 3 BHYTPIIIHIX MOBEPXOHb CKJISHUX IUIACTUH Ta 3
MOBEPXHI T'elto.

[ToTimM KaceTH MOBHICTIO 3aMOBHIOIOTH PO3YMHOM KOHIICHTPYIoUoro reiro. Jlo 25 mi remro
nonarotb 200 Mk 10 % pozuuny IICA 1 20 mxn TEME]], oGepexHO nepemiiyoTh i 3a1MBal0Th
B TeJeBl KaceTH. Y 3alOBHEHI KaceTH BiApa3y BCTABISIOTH JIyHKOyTBoproBadi. [lomimepusaris
TPHUBAE MPOTATOM 15 XB.

3. [linroroBka enekTpodopeTHYHOI KaMepH Ta BHECEHHsI 3pa3KiB

Jlo BepxHbOI Kamepu mOpuiany Ais enekTpodope’y NPUEAHYIOTH KaceTh 3 TejeM 3a
JIOTIOMOT00 3aTUCKadiB. OO0EepeXKHO BUIMAIOTh JIYHKOYTBOPIOBAY, BUJAJISIOTH 3aJHMIIKH BOJIOTH
3a JOTIOMOTOI0 (UTBTPYBAILHOTO TArepy 1 BHOCITH €KCTPAKT JOCTIDKYBAaHHX 3pa3KiB y TeEllb.
O6’eM eKCTpakTy 3aJeXHUTh BiJ OOJAHAHHS, SKE€ BHKOPHCTOBYIOTH, 3a3BHYal JUIS KOXKHOI
refieBoi JOPIKKKM BUKOPUCTOBYIOTH 20 MKJI €KCTPaKTy. 3a JONOMOTOI0 aBTOMaTHYHOTO J103aTOpa
00epexHO HAIIapOBYIOTh BEpXHIN enekTpogHuil Oydep y nyHku. HanmuBaroTe y BepxHIO Ta
HIDKHIO KaMepH eJeKTpoAHUN Oydep, HaKpHUBaIOTh 3amMO01KHOIO KPUIIKOK Ta MiJKIIOYAIOTh
€JIEKTPOAU 10 OJIOKY KMBJICHHS TaKUM YUHOM, IIOO BEpPXHiM €JEeKTpOJ BUKOHYBAB (PYHKIIIIO
KaToJy, a HIDKHIN — aHONy.

4. Pe:xxum enexkTpodopesy

[Mapamerpu enextpodopesy: I = 15 MA — 30 xB. — mo Buxoay miponiny G i3 JIyHOK,
I = 30 MA — mepemimenns mipoHiny G B po3gurarounii renb, | = 90 MA — 10 3aKiHYCHHS
enektpodopesy. [l BH3HAYEHHS ONTHMAJIBHOTO Yacy eneKTpodope3y BHKOPHUCTOBYIOTH
eIeKTPOPOPETHUHY PYXJIUBICTh OapBHHKA, KU 1epedyBae B €KCTPaKTi: Yac, 3a kUi mpoHin G
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BUIIC 3 Tenro, (IKCYEThCS Ta HOTO 3HAYEHHS MOABOIOETHCA. Ilicist 3akiHUeHHS eneKTpodopesy
BIJIKIIIOYAIOTh OJIOK >KHUBJICHHS, 3HIMAIOTh 3aMoO0DKHY KPHILIKY 1 37IMBAIOTh BEPXHIM 1 HUXKHIN
eJIeKTpOoIHI OydepH.

5. ®apOyBanHs Ta pikcanis OLIKIB

®apOyBanHs Ta (ikcamito OUIKIB MPOBOAATH OAHOYACHO. JlJis 1bOro KaceTu 3 Trejem
pO30UparOTh, a IJIACTUHY 3 TeJeM ONYyCKAaloTh B INIACTUKOBHM KOHTEHHEpP, SKUM MICTUTH 1 1
po3unHy (hapOu, 3aKpHBAOTh KOHTCHHEP KPHUIIKOK ¥ 3anumaioTh Ha 8 ron. Ilicms ¢ikcarmii ta
dapOyBaHHS CKISIHY IUIACTHHY 3 TeJIeM BIJIMHBAIOTH IIiJl MPOTOYHOIO BOJOIO, MIJACYIIYIOTH 3a
KIMHAaTHOI TeMIIepaTypH, I[O03HAYalOTh CTAaHJAPTHI COPTH Ta JOKYMEHTYIOTH 3 JOMNOMOTOIO
CHUCTEMH, 1110 CKJIAJIAETHCS 3 TPAHCUTFOMIHATOPY BHIMMOTO CBITJIa Ta BiJICOCHCTEMH 3 ITU(PPOBOIO
KaMeporo Ta aHAITI3YIOTh.

6. OnpanoBaHHs JaHUX

VY reHeTMYHO YHCTOTO COPTY SYMEHIO, SK IMPaBWIIO, BCi 3epHA BHOIPKM NAIOTh OJUH,
XapakTepHUH IS TAHOTO COPTY, THM CIEKTPIiB ropjeiniB. HasgBHICTh 3epeH 3 IHIIUMU THUIIAMHU
CHEKTPIB CBLAYMTH PO HOro 3a0pyTHEHICTb.

OTtpumaHi Ha reneBiii MIaCTUHI €IEKTPO(YOPETHUHI CIIEKTPU TOpAeiHIB KOXKHOI 3epHHHU,
110 aHATI3YETHCS, TIOPIBHIOIOTD 3 €TAJIOHHUMHU CIIEKTPAMH BiJIIOBIAHOTO CTAaHAAPTHOTO COPTY.

CoproBy uncroty (Y) COpTy BHPaKalOTh Y BIICOTKAX 1 00YHCIIOIOTH 3a (HOPMYIIOKO:

E x100

K
E — KUTBKICTP 1IEHTHYHUX €JICKTPOGOPETUIHUX CIICKTPIB, IIT.;
K — KiIbKiCTh pOaHaIi30BaHUX 3€pHIBOK, HIT.
3a HasBHOCTI B 3pa3Ky KUIbKOX €JEeKTPO(OPEeTHYHMX CIEKTPIB MiPAXyHOK 3a KOKHUM
BEAYTb 32 1ZICHTUYHICTIO OAHOPIHUX TUIIIB CIIEKTPIB Ta BUPAXKAIOTh Y BIICOTKAX BMICT KOKHOTO.

4y = , Ie:
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3.2 MeToauka eJeKTPO(POPEeTHYHOI0 PO3AIJICHHS IeJIIAaHTHHIB COHSITHUKY
(Helianthus annuus L.)

KomnonenTn 3anmacHux OUIKIB HAaCiHHS COHSIIHHMKY (Te€JiaHTHHIHM) KOHTPOJIOIOTHCS SIK
MminiMym mrictema nokycamu: HEL1, HEL2, HEL3, HEL4, HELS, HEL6. T'ean HEL1 i HEL6
MPENICTaBICHI OMHUM (TOMO3WTOTa) abo JABOMa ayeisMu (TeTepo3urora). ['eHu, Mo KOAYIOTh
CHHTE3 3allaCHUX O1NIKiB, 310paHi B KJIIaCTEpPH Y BUIJISII OJJHOIO KOMIIOHEHTa a00 y BUIJIAI €JUHOT
rpynu  (650Ky). bBiok  enexkTpoQopeTHYHHMX KOMIIOHEHTIB € (DEeHOTHIOBHM  MapKepoM
BIJIMOBIIHOTO JIOKYCY Ha pIiBHI OUIKOBUX MOJEKYJ1. AJenl MariTh pi3HY PYXJIUBICTH 1
IHTEHCUBHICTb, 110 JO3BOJISIE 1MEHTH(IKYBATH pi3HI cepii aleabHUX BapiaHTIB MO KOXKHOMY
KJIactepy, iIeHTU(IKyBaTH TOMO3UTOTH IO KOXXHOMY ajeito (03Haka camMo3almuiIbHUX JIiHIH),
reTepo3uroTy (03Haka TIOPUIHOCTI). AJieNli KOXKHOIO JIOKYCY pO3TallloBaHI 3a 3pPOCTAHHAM
PYXIIMBOCTI 1 3MEHIIEHHSIM MouteKysipaoi macu Big HEL1 no HEL 6.

MeToauKa 3aCTOCOBYETHCS U BH3HAUCHHS THUIOBOCTI CAaMO3ANWJICHHUX JIHIA Ta PiBHSI
riOpuIHOCTI HACiHHs nepiioro mokoinHs (F;) Ha eramax ceseKIli Ta HACIHHUIITBA COHSIITHHKY,
BHU3HAYEHHS T€HETHYHOI OTHOPITHOCTI TiIOpUAIB Ta imeHTH]IKAIl] OKpEMUX TCHOTHITIB.
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Cytp MeToOdy: pO3IUJICHHS 3alMacHUX OUIKIB  TENaHTHHIHIB 332  JIOTIOMOTOIO
enexkTpodopesy B MOJTiaKpUiIaMiTHOMY refli 3 0y(pepHOI0 CUCTEMOIO TIIIMH-OITOBA KUCIJIOTA.

PeaxTnBu Ta 00J1adHAHHSA

Axpunamin; N,N’-metunenOicakpuiiaMia; ceU0BUHA; Tpuxjopourosa kuciota (TXVY); 2-
mepkanrtoetanosr; TEME]] (Terpamerunenniamin); cemuBogaui cyiabdar 3amiza (FeSO4x7 H,0);
amonito mepcynbdar ([ICA); u-rexcan; Bind-Silane (Methacryloxypropyltrimethoxysilane);
acKopOiHOBa KHCJIOTa; KpWKaHa OILTOBA KUCJIOTA; TJIIWH; eTHJIOBUH crmupT; mipoHiH G; xymaci
cuniii R-250; wmikpouentpudyxui npobipku 0,5 ta 1,5 MiI; HaKOHEUHMKH Ha AaBTOMATUYHI
no3atopu 100-1000 mki, 20-200 MKJ1; aBTOMaTH4HI 103aTopu 3MiHHOTO 00’emy 100—-1000 MK,
20-200 wmxni; crynka AOixa; BOpTEKC; MEHTpUdyra, TepMOOJIOK; MINareiab Ta JOTOK IS
3Ba)KyBaHHS PEaKTHBIB; Bar'd aHAJIITHYHI; MipHI IIWJIIHAPHU Pi3HUX 00’ €MIB; MipHI CTaKaHU; CKIISHI
TUTaCTUHU T TesieBux KaceT (20 x 20 cM) — crelicepHi Ta KOPOTKi; crielicepr TOBITUHOI 1 MM;
JYHKOYTBOpPIOBadi (TpebiHKM); eIeKTpopopeTHIHa Kamepa; [KepeIo CTPyMY; MarHiTHa MilIajika
3 MZITpiBOM; IUIACTUKOBUN KOHTEHHEpP 3 KPHIIKOI Ui (hapOyBaHHS remiB; (GiIbTpyBaIbHHIMA
namip; TyMOBi pyKaBUYKH.

IIpuroryBanHs po34HHiB

Po3unn juts ekcTpakiiii resiaHTHHIHIB:

CEYOBUHA 150 1;

20 % po3uuH eTrIIOBOTO cUpTy 150 MI;

2-MepKanToeTaHOJ 5 M

nipoHin G 0,1 mr;

MUCTWILOBAHA BOJA 110 500 mu.
Po3unn Aj g MiCTHTB:

N,N’-meTninenOicakpuiiamig 6,4T;

aAKpUIIaMiT 240 T;

JMCTUIHLOBAaHA BOJA 110 600 M.
Po3uun 0,1 % FeSO4x7 H,0:

FeSO,x7 H,O 0,01

MUCTWILOBAaHA BOJA 10 mi1.
Pozuun 3 % I1ICA.:

aMOHIIO TIepcyibdaT 0,3t

MUCTWILOBAaHA BOJA 1o 10 mut.

Pozunnnm 0,1 % FeSO4x7 H,0 ta 3 % I[ICA BUKOpUCTOBYBATH B IEHb PUTOTYBAHHS.
[enb st npoBeeHHS eneKTpodope3y Mae HACTYITHUMN CKIIaT;:

80505 0,12 wmu;
KpHKaHa OITOBa KUCJIOTa 2,4 mi;
CEYOBUHA 28,8 r;
po3uuH Az g 48 mi;
TEME/] 0,36 m;
acKopOiHOBa KUCJIOTA 0,12
OUCTHIILOBAHA BOJA 10 120 mo.

Jlns mpUroTyBaHHS PO3YHUHIB, SIKI MICTATh CEYOBHHY, HABAXKKY HEPEHOCSATh B MIpHHM
crakad Ta gojaroth 50—-150 mMn auUCTHUILOBAHOI BOJAW Ta PO3YMHSIOTH HA BOASHIN Oani abo Ha
MarHiTHIA Mimanii 3 migirpiBoM. [licis po3unHEeHHS TOAAOTh 1HIIT KOMIIOHEHTH.

Jlo cknany enekTpoaHoro Oydepy BXOAWTH:

KpWKaHa OITOBa KUCJIOTa 6,0 mur;
TIILUH 0,6T;
JMCTUIHLOBAaHA BOJA nol,5 .
Po3unn mis ¢hapOyBanHs Ta dikcaii OLIKIB:
Kkymaci R 300 mr;
KpH>KaHa OLITOBA KHCIIOTa 60 mut;
100 % TXVY 120 1;
JHACTHIIHLOBAHA BOJIA o 1 .
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Xin ananizy

1. [TlinroToBKa 3pa3kiB Ta eKcTpaKilis OijKka

Bin6upatots 40 3epHIBOK COHSIIHUKY, 3BUIBHSIOTH Bif JYUIIHHHS Ta MOJAPIOHIOIOTH 32
nornomororo ctynku AGixa. IlepeHocats y MikpoueHTpuyx HY mnpoOipky o6’emom 1,5 mi Ta
nonatoth 1 mut H-rekcany. [lepemimryrors 30—40 ¢ Ha BopTekci Ta iHKyOyroTh mpoTsirom 30 xB. 3a
KiIMHaTHOI Temmneparypu. Ilicis doro cynepHaTaHT BHMJQIAOTh. OUHIIEHHS H-T€KCAaHOM
MOBTOPIOIOTH Tie jBidi. [Ticis BumameHHs H-TeKCaHy Ha OCTaHHBOMY €Tarli 0caj MiACYIIYIOTh i
BUTSDKHOIO madoro mpoTsroM 1,5-2 rox. Jlo 3HEKUPEHOTO MIPOTY JA0JAIOTh | MIJI pO3UHMHY ISt
eKCTpaKIIii TeJiaTHHIHIB, epeMinnyoTh Ha BopTekci 30—40 ¢ ta iHkyOyroTh poTsirom 12—18 rog,.
3a KiMHaTHOI TemmepaTypH. Ilicis excTpakmii cymim iHKyOyrooTh mposroMm 5 XB. mpu 95°C,
OXOJIO/KYIOTh Ta IIEHTPUYryroTh pu 4000 06/XB. IPOTATOM 5 XB.

2. 3aJIMBKA reJii0 Ta BHeCEHHS 3pa3KiB

Ilepen 30upaHHSIM KaceT A 3aJUBKHU Tell0, CKISHI IUIACTHHU 3HEKUPIOIOTH CIIUPTOM.
ITicns voro cnelicepri miacTuHU 00poOisitoTh S0 Mk Bind-Silan Ta migcymyroTe mpoTsrom
20-30 xB. 3a kiMHaTHOi TemnepaTypu. [loTiM 30HMparoTh KaceTu IS Teio, SK 3a3HAYEHO B
IHCTpYKLii BupoOHuKa. [IpuroToBanuii resib BUKOPUCTOBYIOTH JUIsl (opMyBaHHs NpoOku. [lis
poro a0 20 ma remo noxaroTh 300 Mkan posunHy FeSOsx7 HyO Tta 300 Mkn posuuny IICA,
peTeNbHO IepeMilllyloTh 1 3aJIMBalOTh B 310paHi kacetu mapom 7 mMMm. llomiMmepusauis Tpusae
10 xB.

Jnis 3armoBHEHHSI OJ/IHI€T KaceTH BHKOPUCTOBYIOTH 45 MII Telro, 0 SKOro J0AA0Th
450 mxn  pozunHy FeSOyx7 H,O Tta 450 mxn posuuny I[ICA, perenpbHO NepeMIlIyIOTh.
3aI0BHIOIOTh KaceTy IejieM Ta BiJipa3y BCTaBISIOTH JIyHKOyTBOproBadi. Ilomimepusauis TpuBae
npotsaroM 10 xB. Ilicns monmimepu3zanii 30uparoTh npuiax 1 BUHMarOTh Tpe0iHKY 3 YTBOPEHOTO
refto. 3a J0MOMOror (ibTPYyBaJIBHOTO Marepy BHIAISIOTH 3aJUIIKK BOJIOTH 13 cnoTiB. J{is
npoBeneHHs enekTpodopesy 20 M CymepHaTaHTy BHOCATh B JIYHKH TeNIO. 3a JIOTIOMOTOIO
ABTOMATHYHOTO J103aTOpa OOEPEeKHO HAIIAPOBYIOTh BEPXHIM eJIeKTpogHuid Oydep B JITyHKH.
BepxHI0 Ta HUKHIO KaMepH 3all0OBHIOIOTH €JIEKTPOIHUM OydepoM.

3. Pe:xumM esekTpodopesy Ta dikcanis 6iakiB

[Tapamerpu enextpodopesy: I = 15 MA — 20 xB.; [ = 35 MA — 15 xB.; | = 40 MA — 10
3aBEpIICHHS, TPUBAIICTH npotecy — 3 rox. Ilicns 3akiHueHHs enekTpodopesy BIAKIIOYAIOTH OJI0K
JKUBJICHHS, 3HIMAIOTh 3aroODKHY KPHIIKY 1 3IHBaIOTh enektponuuit Oydep. Ilix xomomnoro
MPOTOYHOIO BOJOI 3HIMAIOTh KOPOTKI CKJISHI IUIACTHHM, a CIEWCEpHI IUIACTHHH 3 TelleM
HOMINIIIOTh y PO34YMH AJs QiKCyBaHHs Ta GpapOyBaHHs OUIKIB Ha Hiy.

ITicna ¢ixcanii Ta apOyBaHHS CKISIHY IUIACTHHY 3 I'eJieM BIAMMBAIOTH IiJ MPOTOYHOIO
BOJIOIO, TMIJCYIIYIOTh 3a KIMHATHOI TEMIIEpaTypd, IO3HAYalOTh BIJIIMOBIIHI TiOpuau abo
0aThbKIBCbKI KOMIIOHEHTH Ta JOKYMEHTYIOTb 3 JONOMOTOI0 CHCTEMH, WIO CKJIAaJAEThCs 3
TPAHCUTIOMIHATOPY BUJMMOTO CBITJIa Ta BiICOCUCTEMH 3 IIU(PPOBOIO KaMEPOI0, Ta aHATI3YIOTh.

4. OnpauroBaHHs JaHHUX

OmnpariroBaHHsI pe3y/bTaTiB eleKTPOGOPETUIHOTO PO3MOALTY IelliaHTUHIHIB 3aJI€KHUTh Bij
MeTH aHamizy. Jlns BHU3HAUEHHS TeHETHYHOI (COPTOBOI) YMCTOTH TiOpHay HOro MOPIBHIOIOTH 3
BIJIMOBIIHUM CTAaHIAPTOM 3 BIJOMHMH €JIEKTPO(YOPETHYHHMHU CIEKTpaMH Ta BHUPAXKAIOTH Yy
BijicoTKax (popmyrma st oouncneHns — c. 125).

ITpu Bu3HAueHHI cTymeHs TIOPUAHOCTI, HA OJHY CKIISHY IUIACTHHY 3 T'€JIeM BHOCSTHCS
3pa3ku  TiOpuay, WO aHaNi3yeThcs, Ta OAaThKIBCBKI KOMITOHEHTH. 3a OTPHUMaHUMHU
€JIeKTPO(POPETUUHUMHU CIIEKTpaMH OaThbKIBCHBKMX KOMIIOHEHTIB BH3HAYA€ThCS MapKepHa 30Ha
(BIAMIHHI 3a MOJIEKYJSIPHOIO MAacOI TMOJINENTHAM Y MAaTEepPUHCHKOro Ta OaTbKIBCBKOTO
KOMIIOHEHTY, K1 yCNaJKOBYIOTHCS T1OpHIOM) Ta MiJIPaxoBYIOTh KIJIbKICTh TOPUAHUX CHEKTPIB.
Crynisb riopuaHocTi (Ce) BUpaxaroTh y BIICOTKAX 1 00UHCITIOIOTH 32 (OPMYJIOH0:

Co = I"'x100

B

I — KUIBbKICTh TIOpUAHUX €IeKTPO(YOPETHYHHX CIIEKTPIB, IIT.;
B — KinbKiCTh MpOaHai30BaHUX 3€PHIBOK, IIT.

, Je:
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3.3 MeToauka ejiekTpo¢opeTHIHOTr0 Po3/1ijeHHs 3eiHiB KyKypya3u (Zea mays L.)

3efHn — CIUPTOPO3UMHHI 3aracHi OUIKM KYKYpYyI3H, SIKI SBJSIOTH cOOO0I0 MOJIIMOpP(hHY
OUIKOBY CHCTEMY, KOMIIOHEHTH SKOi KOJYIOThCS BEJIMKUM IOJIF€HHUM KOMILJIEKCOM.
[Tonimopdism 3eiHy OyB BHSBICHMH NP aHaNI3l NpoJaMiHIB iHOpeIHMX JiHIH KyKypya3u 3a
JIOTIOMOTOI0 ~ PI3HMX MeETOXIB  (ppakifioHyBaHHS OUIKiB. 3HAYHMH BHYTPIIIHBOBUIOBUMN
noiaiMopdisM mposaMiHIB KyKypyA3u nepeadadae ICHYBaHHS MHOXHMHHHUX ajlelliB 3a 3€iH-
KOJIYIOUMMH JIOKyCaMHu. Y pe3ynbTaTi 0araTopiuHUX T€éHETUYHUX JOCITIKEHb OYIIO BUSBJICHO TPH
OCHOBHHUX 3€THKOAYIOUHX JIOKYCH, IIIO SIBJISIIOTH COO0I0 MYJIbTUT€HHI MYJIbTHAJIENIbHI KIIACTEPH, Ta
iIeHTU(iKOBaHO 3a IMMHU JoKycamMu 33 anemi. bymo moka3zaHo, MO 3€iHKOIYIOYM TEHH
pO3TallIOBaHi Ha XpoMocoMax 4 Ta 7 y KyKypyaI3H.

Meton enextpodope3y 3amacHuUX OIKIB  TO3BOJSE BUSBUTH BHCOKUH PIBEHb
nosiMopdizmy 3eiHiB, MmO poOWUTH HOro HE3aMiHHUM i iAeHTH]IKaIii COpPTIB Ta COPTOBOI
ceprudikaiii. 3a IOMOMOrol LBOTO METOAY, MOXHA INPOBOAWTH BHU3HAYEHHS TI'€HETUYHOL
OJTHOPIIHOCTI JIiHIN, BU3HAUEHHS CTYIEHs TiOpUAHOCTI riOpuaiB KyKypya3u. Taki JOCHIITKEHHS
MaloTh BEJIMKE 3HAUCHHS JUIsl CEJIEKIIOHEPIB Ta TOBAPOBUPOOHHKIB HACIHHS.

CyTb MeTOMy: PO3AUICHHS 3amacHUX OUIKIB — 3€iHIB 3a JOTIOMOTOI0 eneKTpodopesy B
NOJiaKpUIaMiHOMY Tedi 3 0y(epHOI0 CHUCTEMOIO IITIIMH-O0ITOBA KKCIIOTA.

PeaxkTnBM Ta 00J1aJHAHHSA

Axpunamin; N,N’-merunenOicakpunamin;, cedoBuHa; Tpuxiyopouroa kuciora (TXVY);
2-mepkantoetanoi; TEME]]  (TerpamerwieHniamiH), ceMUBOIHWN  cynbdar  3amiza
(FeSO,4 x 7 H,0); aMOHIIO nepcynbdar (ITICA); Bind-Silane
(Methacryloxypropyltrimethoxysilane); ackop6iHOBa KHCJI0Ta; KPHKaHa OI[TOBA KUCIIOTA; TIIINH;
eTHNoBHH crupT; mipoHiH G; kymaci cuniit R-250; mikponentpudysxui npodipku 0,5 ta 1,5 mi;
HAaKOHEYHUWKH Ha aBTromatuyHi no3aropu 100-1000 mxim, 20-200 MKiI; aBTOMaTHuYHI J03aTOPU
3MmiHHOrO 00’emy 100—-1000 Mk, 20-200 mki; ctynka AGixa; BOPTEKC; HEHTpU(YyTa; TEPMOOIIOK;
IITATeNb Ta JOTOK IS 3Ba)KyBaHHS PEAKTHBIB; BarW aHAJIITHYHI; MipHI HWIIHIPYU Pi3HUX 00’ €MIB;
MIpHI CTaKaHH; CKJISHI IUIACTHHHU Ui reneBux kaceT (20 x 20 cm) — cmelicepHi Ta KOPOTKi;
crieiicepy TOBIIMHOIO | MM; JTYHKOYTBOpIOBadi (rpe0iHKH); eneKTpodhopeTHIHa Kamepa; HKEPEIo
CTpyMy; MarHiTHa MilIajgKka 3 HiAirpiBoM; INIACTUKOBUI KOHTEHHEP 3 KPUIIKOIO I hapOyBaHHS
refniB; GUIBTPYBAIBHUM NaMip; TYMOBI pyKaBHUYKH.

I[IpuroryBanHs po3uMHiB

bydep 151 HaHECEHHS!

KpWKaHa OITOBa KUCJIOTa 5 M

CE4YOBHHA 24,02 1;
2-MepKanToeTaHO 1,5 mu;
niponin G 2,5 Mr;
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IUCTWILOBAaHA BOJA 110 50 mut.
Po3unH A JUig IpUroTYBaHHS IT'€IIO:

aKpuIamiz 10,62 r;

N,N’-MeTunenticakpuiamia 0,27 r.
Po3uunH b 11 IpUroTyBaHHS Iellio:

CEYOBHHA 56,3 1;

TIILUH 0,12 1;

KproKaHa OITOBA KUCIIOTa 2,48 miL.

Ce4oBHHY Ta TJIIUH MOMIIMIAIOTh B MIPHUM CTakaH Ta JOAal0Th S0 MJI JTUCTHIIBOBAHOL
Boau. Cymim akpuiaminy Ta N,N’-MeTuiaeHOICaKprIaMiny po3duHaoTh B 30 M1 THCTHILOBAHOI
BO/IM. PO34HMHAIOTH Ha BOAsHIN OaHi 200 Ha MarHiTHIA MIIIAIIII 3 MiIITPiBOM. 3’ €THYIOTh PO3UHHH
A Ta b, micns 4oro 104a0Th KpMKaHy OLTOBY KUCIOTY Ta KaTali3aTOpH JUIsl MOJIIMEepHU3allii Teto:
ackopOinoBa kuciora — 68,75 mr, FeSO4 x 7 H,O — 625 mxi. Jlo kiHIeBOoro o0’eMy TOBOJISATH
JHACTHIIFOBAHOIO BOAOIO (125 M),

Jo cknany enekTpoaHoro 6ydepy BXOIUTh:

KpIJKaHa OLITOBA KUCJIOTa 6,0 mi;
LIIIUH 0,6T;
IUCTWILOBaHA BOAa o 1,5 m.
Po3unn mis papOysanns ta dikcari OLIKIB:
kymaci R 300 wmr;
KpHKaHa OITOBa KUCJIOTa 60 m;
100 % TXY 120 1
IHUCTHIILOBaHA BOJA mo 1 m.

Xing po6oTu

1. ITinroroBka 3pa3kiB Ta ekcTpakuis O6inka

Jlns poBeHHS aHai3y 13 3€pHIBKM KYKYPYI3U BHIAJISAIOTH 3apOJIOK, MOAPIOHIOIOTH 3a
JIOTIOMOT010 CTYNKH AOGiXa Ta MOMIIIAIOTh B MIKPOLEHTpU(]YXHY MpoOipky o6’emom 1,5 mut ta
nonarotb 500 mxa 70 % ermnoBoro criupry. Exkcrpakuiro npoBoasats 1,52 ronuHu 3a KIMHAaTHOT
temneparypu. IlepeminnyroTs 3pa3ok cTpymryBaHHaM i neHTpudyryors 10 xB. mpu 12000 06/xB.
BinOuparoTh BeCh CIIUPTOBUI CyNEpHATAHT i BUMAPIOIOTH Y TepMOCTaTi 3a Temmeparypu +60°C.
Bucymieni noninentuan po3unHaoTh y 50—100 Mk Oydepy HaHECCHHS.

2. [IpuroTyBaHHs reJii0 Ta MiATOTOBKA eJ1eKTPO(opeTHIHOT KamepHn

CkJsHI TUTACTHHU JUTS TENI0 TONEPEIHbO 3HEKHUPIOIOTh CIHPTOM, CIEWCEpHi MIaCTUHH,
N0 SIKUX TPHKPIIUTIOETHCS Trenb, o0pobmstiore 50 mkn Bind-Silan ta miacynrytoTe mpoTsrom
20-30 xB. 3a kimMHaTHOi Temmeparypu. [loTiM 30HMparOTh KaceTw JUIsl TeII0 3a IHCTPYKIIEO
BUpoOHUKa. [IpuroroBanuii rejab BUKOPUCTOBYIOTH ISl pOpMyBaHHS NpoOku: B 20 MJI pO3UMHY
BHOCATH 60 M1 TEMEJ] ta 100 Mkt 10 % po3unny [ICA. TTonimepusamist TpuBae 10 XB.

i 3armoBHEHHSI OJ/IHI€T KaceTH BHKOPUCTOBYIOTH 40 MII Temi0, 0 SIKOTO JO0JAr0Th
120 mxs TEME/] ta 200 Mk 10 % po3unny IICA, peTenbHO nepeMinIyioTh. 3alOBHIOIOTh KaceTy
rejieM Ta BiJipa3y BCTaBJIAIOTH JIyHKOyTBoproBaul. [lonimMepusanis Tpusae npotsarom 15 xB. Ilicns
noJjiiMepu3alii 30uMparoTh MPUIAJ 1 3alOBHIOIOTH EJIEKTPOPOPETHUHY KaMepy eJIeKTPOJHUM
O0ydepoM. BuiimaioTe rpebiHKY 3 yTBOPEHOIO TEJI0 Ta NMPOMHUBAEMO JIYHKH Oy(pepoMm LUIIXOM
BaKyyMYBaHHS BiJ] 3JIULIKIB I'eJIt0.

[lepen BHECEHHSM B rejib PO3UMH OLIKIB BUTPUMYIOTh S XBUJIMH 3a TemnepaTypu +95°C.
s mpoBenieHHS enekTpodopesy B JIYHKHU TeIT0 BHOCITH 10 20 MIT po34rHY OiJKiB.

3. Pe:xumM esiekTpodope3sy Ta dikcanis 6iakiB

Enexrpodopes mpoBoaare 3a moctiitHoi Hampyru 500 V' mporsrom 5 romun. [licms
3aKiHYCHHS BIAKIIOYAIOTH OJIOK JKUBIICHHS, 3HIMAIOTH 3amo0DKHY KpHUIIKY 1 3JIHBAIOTh
enekTpomauii 6ydep. I1ig X0I0MHOI TPOTOYHOIO BOAOIO 3HIMAIOTh KOPOTKI CKIISHI TUTACTHUHM, a
crieiicepHi MJIACTUHU 3 TeJeM MOMILIAIoTh y po34uH Ajs (ikcyBaHHs Ta (papOyBaHHS OUIKIB Ha
HiY.

[Ticas ¢ikcanii Ta dapOyBaHHS CKISHY IUIACTHHY 3 TeJIEM BIIMHUBAIOTH IiJl IPOTOYHOIO
BOJIOIO, TIJACYIIyIOTh 3a KIMHATHOI TeMIlepaTypH, IO3HA4YalOTh BIAMOBIAHI TiOpuan abo
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0aThKIBCbKI KOMITOHEHTH Ta JOKYMEHTYIOTb 3 JONOMOTOI0 CHCTEMHM, IO CKJIAJa€eThCs 3
TPaHCUTIOMIHATOPY BUJUMOTO CBITJIa Ta BIICOCUCTEMH 3 LIU(PPOBOIO KAMEPOIO Ta aHANI3YIOTh.

4. OnpanoBaHHs JaHUX

Jis  BU3HAUEHHS TEHETHYHOI (COPTOBOI) YHMCTOTH TiOpuAy MOro MOpPIBHIOIOTH 3
BIJIMOBIIHUM CTaHAAPTOM 3 BIAOMUMH €JIEKTPOPOPETUUYHUMH CIEKTPaMU Ta BUPAKAIOTH Y
BijicoTkax (popmyrna st obuncienns — c. 125).

[Ipu BW3HAYCHHI CTyIeHs TiIOPUIHOCTI, Ha OJHY CKJISIHY TUIACTHHY 3 TeJeM BHOCSTHCS
3pa3ku TiOpuay, IO AaHami3yeThCs, Ta OAaThbKIBChKI KOMIIOHEHTH. 3a OTPUMaHHMH
eIeKTPOPOPETUIHUMHU CIIEKTpaMH OaThKIBCHKMX KOMIIOHEHTIB BH3HAYA€ThCS MapKepHa 30Ha
(BiAMiIHHI 3a MOJICKYJISIPHOIO MAacOI0 TMOJIMENTHAA Y MATePHUHCHKOTO Ta OaThKIBCHKOTO
KOMITOHEHTY, SIKi YCIIaJKOBYIOThCS TIOPUIOM) Ta MiIPaxoBYIOTh KUTBKICTh TIOPUIHUX CIIEKTPIB 32
dopmyioro (c. 127).

Bukopucrana gitepatypa

1. 3askuna I'. B. MaenTudukanuss HOBOTO 3EHHKOJIUPYIOIIETO JIOKYCa YV KYKYPY3blI C
MOMOIIBI0  JJIeKTpodope3a B mONMaKpuiIaMuaHOM Tene B kucinoi cpene / I'. B. 3Baskwuna,
A. JI. Co3unos // T'enetuka. —1997. — T. 33. — Ne 4. — C. 489-494.

2. Zayakina G. V. Inheritance of zeins: The catalogue of zein alleles of three multigenic
loci and its potential for maize breeding / G. V. Zayakina, A. L. Sozinov // Plant Breeding. — 2000.
—Vol. 119. — P. 51-57.

3.4 MeToaunka e1eKTpoGopeTHIHOTr0 PO3/TiJIeHHS] BUCOKOMOJIEKYJISIPHUX IIIOTeHiHIB
mmenuni (Triticum L.)

Bucoxomonekynsapai  rmtoreHinn  (BMI')  OimkoBoro MaTpuKcy — BiIIIOBIIAIOTH 32
BJIACTHBOCTI, MOB’sI3aH1 3 B’ SI3KICTIO—PO3TsHKHICTIO KIEHMKOBUHU. BHCOKOMOJIEKYIISAPHI TIIOTEHIHU
€ MIPOIYKTaMH EKCIPECii IBOX MIIHO 3UEIUICHUX TE€HIB TUITY «X» Ta «y» JokyciB Glu-Al, Glu-Bl i
Glu-D1, mo 3HaxomsaThCss Ha JOBroMy Iuiedi xpomocoM Biamosiguo 1A, 1B, ID.
EnexrpodopeTnynnii mogiia mux OiIKOBHX CHUCTEM IOKAa3aB, IO BOHHU MOJIMOPQHI, TCHETUIHO
CTaOlIbHI 1 MOXYTh MapKyBaTH T€HETHYHY CHCTEMY. BHKOpHCTaHHS BHCOKOMOJIEKYJISPHHUX
IFOTCHIHOBUX OUIKIB y POJIi MapKepHHX O3HAaK MpH J000pi BHXITHUX OaThKIBCHKUX (HOpM
MiJBUIIYE BIJICOTOK BJAIMX KOMOIHAIM y CeNIeKIiiHIi poOoTi. 3abe3rnmeueHHs] KOHTPOJIIO
HasIBHOCTI Y CHEKTpI 3amacHUX OLUIKIB BCTAHOBJCHUX ajelieH, siKi BU3HAYAIOTh BUCOKI O3HAKH
SKOCTI 3€pHa, Ha BCIX eTamax CeJEKI[IMHOTO MpOoIecy AONOMara€e CeleKIiOHEepY MPOBOIUTH
1000pH KpaluX eTITHUX POCIMH Ha paHHIX MOKOJIHHSAX 1 JIIHIM y po3caJHUKAX.

Cyts Metoay: enekTpo(opeTHuHEe PpO3AUICHHA 3alacHUX OIIKIB MIIEHWI 3 METOI0
HOJaNIbIIOT 11eHTH(DIKALIT COPTIB Ii€] KyJIBTYpH Ta BUBUEHHS COPTOBOI YMCTOTH HApTiil 3epHAa.

PeakTnBu Ta 00/1a1HAHHA

Cninepun, SDS  (momemwmncynsdar — watpiro);  Tris-HCI;  2-mepkamnroerano;
o6pomdenonosuii cuniii; akpunamin; N, N’-mernnen6icakpmiamin; nepcyiabgar amonio (IICA);
TEMEJ] (Terpamerunenniamin); kymaci cuniii R-250; tpuxmoporrroBa kuciora (TXV); cemu
BonHuil cyibdar 3amiza (FeSO4 x 7H,0); Bind Silan (Methacryloxypropyltrimethoxysilane);
KpIDKaHa OLITOBA KHUCIIOTA; ETWJIOBMH CHHPT; MikponeHTtpudyxui mnpobipku 0,5 ta 1,5 mi;
HaKOHEUYHWKH Ha aBromartnyHi mo3zartopu 100-1000 mxir, 20-200 MKI; aBTOMaTH4YHI J03aTOpU
3MmiHHOrO 00’emy 100—-1000 Mk, 20-200 mki; ctynka AGixa; BOPTEKC; LEHTpU(YyTa; TEPMOOIIOK;
HINaTesb Ta JOTOK JJIsl 3BaKyBaHHS PEaKTUBIB; Baru aHaJITUYHI; MipHI WIIHAPU Pi3HUX 00’ €MIB;
MIpHI CTaKaHW; CKJSHI IJIacTUHU ais reneBux kaceT (20 x 20 cm) — cheiicepHi Ta KOpPOTKI;
crnieiicepu TOBIIMHOIO 1 MM; JTyHKOYTBOpIOBaui (rpe0iHKH); eIeKTpoOpeTHUHa Kamepa; Kepeso
CTpPyMy; MarHiTHa MilaJIka 3 MiJIrpiBOM; MJIACTUKOBUM KOHTEHHEP 3 KPHUILKOIO [ (hapOyBaHHS
refniB; GUIBTPYBAILHUM MaMip; TYMOBI PyKaBUUKH.

IIpuroryBanHsi po3uyHMHiB

Excrpakuiitauii 6ydep:

TITIIEpHH 11 M
10 % pozuun SDS 20 mur;
IM Tris-HCI (pH 6,8) 8 mut;
2-MepKanToeTaHOJ 5 Mmi;
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JHCTHIIEOBAaHA BOJIA 1o 95 mi;

opombenonosuii cuniit (bOC) KIUJIbKA KPUCTAJIIB.
Po6ounii po3uns Bind-Silan:

Bind-Silan A 100 500 MK;

etunoBui ciimpt (95 %) 100 mi;

KpH’KaHa OL[TOBa KUCJIOTa 10 mi1.
Po3ainsiroumii refp:

30 % po3uuH akpuIaminy 37,5 mu;

1 % pozuun N,N’-metunenbicakpmwiamin 9,3 mi;

1,5 M Tris-HCI (pH 8,7) 32,5 M,

10 % po3umu SDS 0,9 mi;

IUCTWILOBaHA BOAA 19,5 M.
KoHIIEHTpYIOUUH T€b!

30 % po3uuH akpuIamigy 5,01 mur;

1 % po3uun N,N’-metunenbicakpunaminy 4,4 mi;

1,5 M Tris-HCI (pH 6,8) 3,75 mu;

10 % po3uun SDS 0,3 mut;

MUCTWILOBAaHA BOJA 16,8 mo.
Enexrponunii 6ydep:

Tris 3r;

CIIIAH 14,4 1;

SDS I

IUCTWILOBaHA BOAa no 1 .
Po3unn s ¢hapOyBanHs Ta dikcalrii OLIKIB:

kymaci R 200 mr;

96 % eTtanon 170 mm;

KpHKaHa OITOBa KUCIIOTa 60 mm;

60 % TXY 100 mu;

JIHMCTHUIILOBaHA BOJA mo 1 m.

Xix po6oTu

1. IlinroToBKa 3pa3KiB Ta ekcTpakuis Oiika

Jlo monpiObuenoi 3a gomomoror crynkd AOixa 3epHiBkHM noxatote 400 MK
ekcrpakuiitHoro Oydepy. Excrpakmito mpoBomsaTs mpotsarom 4-x roauH. Ilepen HaHeceHHsSM
npobu HarpiBarotb g0 100°C Tta iHKyOyroTh mporsirom 3—7 xB. Jlns  jgeHaTypauii
BHCOKOMOJIEKYJISIPHUX OLJIKIB.

2. TlpuroTyBaHHs reJio Ta MiAroToBKa eJ1eKTPO(opeTHYHOI KamepHn

CkJsHI TUTACTHHU UIS TENI0 TONEPEIHBO 3HEKHUPIOIOTh CIHHPTOM, CIEWCEpHi MIaCTUHH,
N0 SKHX MPUKPIIUTIOEThCs renb 00poositorh 50 min Bind-Silan Ta mincymyroTs npotsrom
20-30 xB. 3a kimHaTHOI Temmepatypu. IloTiM 30MparOTh KaceTW JUIS TEN0 3a IHCTPYKIIE
BUPOOHUKA.

Jlo nmpurotoBaHoro pozaursrodoro remro Ha 100 MIm gomaroTh  KaTamizaTopu
nosimepm3anii: 10 % pozumna TICA — 400 mxn, TEME]J] — 40 Mk Ta 3aquBaiOTh CKISTHUMUA
TUTACTUHAMH, 3IAIIAI0YHA 3—5 CM BiJ BEPXHBOTO Kparo CKISHHUX TUTACTUH IS KOHIEHTPYIOUOTO
Tento, Ta HamapoByOTh S00 MKJI AMCTUILOBAHOT BOJIU.

[Ticna mnomiMmepu3amii pO3AUIAIOYOro TeNl0 JUCTHIBOBAHY BOJY 3/IMBalOTh. B
KOHIICHTPYIOUMH Tenb JonaroTh Karamizatopu nomiMepusamii (10 % posumna [ICA — 300 mko,
TEMEJl — 30 wmki) 1 3aJMBaiOTh HOBEPX PO3AUISIOYOrO Temo. Y KOHLEHTPYIOUHMH TIeib
BCTaBJISIOTh IpeOiHKK 171 (opMmyBaHHS JyHOK. Ilicnms momiMepu3anii KOHLEHTPYIOUYOTO TEeJt0
rpeOiHKY BUHMAIOTh 1 HAHOCATH y KOKHY JYHKY 10 15-18 MK ekcTpakTy (IuB. myHKT 1).

3. Pexunm enexrpodopesy Ta dikcamis 6inkiB

BepxHio Ta HIWKHIO Kamepy 3aloBHIOIOTH enekTpoauHuMm Oydepom. Enexrpodopes
MPOBOJAATH 3a Takux mapameTpiB: | =3 0 MA — 10 BuX0my OpoM(pEHOIOBOTO CHHBOTO 3 JIYHOK
(mpubmu3Ho mpoTsirom 30 xB.); I = 40 MA — o BXomay OpoM(EHOIIOBOTO CHHBOTO B PO3IUISIOUNI
renb; | = 75 MA — 10 3akiH4eHHs enekTpodopesy. TpuBamicTs enekrpodopesy 3alekKuTh Bill
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npuitany. s BU3HaAUSCHHS ONTHMAIBHOTO Yacy eJeKTpodope3y BUKOPUCTOBYIOTh OApPBHHUK, SKHN
3HAXOAMUTHCS B eKcTpakTi. [licist Toro, sik OapBHUK Jilie A0 HU3Y I'elIeBUX KACET, BIAKIIOYAIOThH
OJIOK >KMBIICHHS Ta 37MuBarOTh Oydep. Ilix X00AHOI MPOTOYHOI BOAOK 3HIMAKOTh KOPOTKI
CKJISIHI TJIACTMHHU, a CHEWCepHI IUIACTUHHU 3 TelleM MOMIIIIOTh y PO3YuH Juid (iKCyBaHHS Ta
(dhapOyBaHHsI OiTKIB Ha HiY.

[Micns ¢ikcanii Ta dapOyBaHHS CKISHY IJIACTHHY 3 T€JE€M BIIMHUBAIOTH IiJl IPOTOYHOIO
BOJIOIO, TIACYIIYIOTh 3a KIMHATHOI TeMIlepaTypH, TI03HA4YalOTh BIJIIMOBIAHI COPTH Ta
JIOKYMEHTYIOTh 3 JIOIOMOTOIO0 CHCTEMH, IO CKIIAJAETHCSA 3 TPAHCUTIOMIHATOPY BHIUMOTO CBITJIA
Ta BIJICOCUCTEMH 3 IIU(PPOBOIO KAMEPOIO, Ta aHATI3YIOTb.

Buxopucrana jiteparypa

1. Laemmli U. K. Cleavage of structural proteins during the assembly of the head of
bacteriophage T4 / U. K. Laemmli // Nature. — 1970. — Vol. 227. — P. 680—685.

2. 3namnpka A. B. Imentudikamis anens Glu-Blal BHCOKOMONEKYISIpHUX TIIFOTCHIHIB Ta
HOro BIUIMB HA O3HAKH XJIIOOMEKAaPChKOT SIKOCTI y MIIEHUIb, IPUJATHUX 10 IOUIMPEHHS B YKpaiHi
/' A. B. 3nanpka // @usnonorus u 6moxumus kyinsT. Pactennit. — 2010. — T. 42. — Ne 4. — C.315—
321.

3. Ycosa 3. B. Aneni BUCOKOMOJIEKYJISIPHUX IUIIOTEHIHIB y POJOBO/AAX CY4aCHUX COPTIB
nrenuii M’ skoi o3umoi / 3. B. Ycosa // Cenekuist 1 Hacinaunrso. — 2011, — Bun.99. — C. 130-
138.

3.5 MeToauka npose/ieHHs eJieKTpodope3y npoJiaMiHiB 3J1aKiB
(ropaeinis, riiaxuHiB, aBeHiHIB)

[Tponaminy € HAWOLIBIIT XapaKTePHUMH OiJTKaMU IS 3€pHA OIBIIOCTI 37TAKOBUX KYJIBTYP.
Bonu posuunstorees B 60-80 % pozumni eraHoxny. Jlo mponamiHiB BiZHOCSTH TIIaHH 13 3€pHA
MIIEHUII 1 )kuTa (CKJIaJ0Ba YacTUHA KICHMKOBUHH), TOPAEIH — SIUMEHIO, 3€i1H — KyKYPY/A3H, aBeHIH
— BiBca. [Iponaminu MicTsaTe moHan 40 % 3aJMIIKIB TIIOTAMIHOBOI KUCIOTH 1 Ommu3bko 15 %
IpOJIiHY, Ta MICTATh HU3bKY KUIBKICTH Ji3UHY. ['eTeporeHHa CTpyKTypa HpOJIaMiHIB /103BOJISIE
PO3AUTUTH iX 3a JOMOMOror Xxpomarorpadii i enexTpodope’y Ha KOMIIOHEHTH, OJM3bKI 3a
aAMIHOKHCIIOTHUM CKJIAZIOM, aJie PI3HATHCS 32 MOJIEKYJISIPHOIO MAcOI0 Ta eJICKTPUYHUM 3apsi/IOM.

Cytb MeToay: enekTpodopeTHuHe pO3/UICHHS 3amacHUX OIIKIB 3JIaKiB 3 METOI0
HoJanbIIo] 11eHTH(IKALlT COPTIB POCIMH Ta BUBUEHHS COPTOBOI YUCTOTH MapTiil 3epHa.

PeaxkTnBM Ta 0012 JHAHHSA

lNerumun-HCL;  akpunamin;  N,N’-meTrneHOicakpuiaMia; CEYOBHHA;, TPUXJIOPOITOBA
kuciora (TXY); TEME]] (Terpameruienaiamin); ceMuBoauuii cynbdar 3amiza (FeSO4x7 H,0);
amoniro nepcynabdar (IICA); Bind-Silane (Methacryloxypropyltrimethoxysilane); ackopGiHoBa
KHCJIOTA; KPHKaHa OLTOBA KHUCJIOTA; MypalliHa KKCI0Ta; OyTaHOJI; €TWIOBUI cUpT; mipoHiH G;
kymaci cuniii R-250; amneron; MikponeHTpudyx)Hi mpoOipku 0,5 MII; HAKOHCYHUKH Ha
aBromarnyHi jo3atopu 100—1000 mxn, 20-200 MKII; aBTOMAaTHYHI J103aTOPH 3MIHHOTO 00’€My
100-1000 mxi, 20-200 mxir; ctynka AOixa; BOPTEKC; HEHTpH]yra; TEpMOOJIOK; INNATEeNb Ta
JIOTOK JJIsi 3BaXyBaHHS PEAKTHBIB; Baru aHaJITUYHI; MIpHI LWIIHIPU Pi3HUX 00’€MiB; MipHI
CTaKaHW; CKJISHI IJIACTUHM JuIa reneBux kaceT (20 x 20 cm) — creiicepHi Ta KOPOTKi; crielicepu
TOBIIMHOIO | MM; JyHKOyTBOproBadi (TrpeOiHKHM): omuH Ha 28, apyruid Ha 29 IyHOK;
enekTpodopeTHdHa KaMepa; JDKEpesio CTpyMy; MarHiTHa Millajka 3 MiJirpiBOM; TUTACTUKOBUI
KOHTEHHep 3 KPUIIKOIO 17151 papOyBaHHA refiB; GUIBTPYBaIbHUNA Hamip; TyMOBI pyKaBHUKH.

IIpuroryBanHs po34HHiB.

PoGounit pozunn Bind-Silan:

Bind-Silan A 100 500 mK;
etunosuit cimpt (95 %) 100 mu;
KpHKaHa OITOBa KHUCJIOTa 10 M.

J1o cxjamy cTOKOBOTO po3unHy MSS BXOJUTH:
aKpuIIaMiz 60,08 1;
N,N’-metunenbicakpumamin 32r;
posuun FeSO, (44 mr/100 mu H,0) 9,1mu;
acKopOiHOBA KHCIIOTA 490 wr;
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JMCTUIIHLOBaHA BOJIA 110 200 mut.
Jo cxnamy crokoBoro po3unny SGB BXxoauTh:

ricruagua-HCI 1,21
KpHXaHa OL[TOBA KHUCIIOTA 1,6 mi;
IUCTWILOBaHA BOJa 10 50 m.

I'otoBi crokoBi pozunan MSS ta SGB 306epiratots 3a Temnepatypu 4°C.
Pozninstrounii rens (100 mun):

MSS 22 M,
4,44 M cedoBuHa 67,5 mi;
KpH>KaHa OI[TOBa KUCJIOTa 6 Mt
JUCTHIILOBaHa BOJa 4,5 ma.
Konnenrpyrouunit reas (25 min):
SGB 4,25 ma;
MSS 3,95 mu;
4,44 M cevoBuHa 16,8 M.

Jlnst mpUroTyBaHHs €JIeKTPOAHOro Oydepy noTpioHo:
Oydep s BepXHBOI KamepH (+):

MypalirHa KHUCJIOTa 1,66 mu;

JTUCTUIIbOBAHA BOJIA 1o 1.
Oydep a1 HIKHBOT KamepH (—):

MypalirHa KHUCJIOTa 3,33 mu;

IUCTWILOBaHA BOJa 1o 1.
Pozunn nyst papOyBanHs Ta dikcarii 6UIKiIB!

kymaci R 200 mr;

arneToH 170 mur;

KpH>KaHa OLITOBA KHCIIOTa 60 vt

100 % TXVY 60 mi;

JTMCTUIIbOBAHA BOJIA 1o 1 .

Xin anamizy

1. IlinroToBKAa 3pa3KiB Ta eKcTpaKiis Oilka

Jlo moapi6HeHoi 3a gonomororo ctynku Adixa 3epHiBku aoaaTs 400 Mxa 70 % po3unHy
eranony. Excrtpakuito mpoBojsaTh mpotaroM 4-x roxuH. Ilicias ekcTpakiii nepemimryroTe Ha
BopTekci Ta neHTpudyryrots 5 xB. pu 3000 06/xB. [lotim BinmbupatoTs 90 MKIJI CynepHaTaHTy B
yicTi NpoOipku I BUCYHIYIOTH y TepMoOiomi 3a temmeparypu +60°C. Otpumanuil ocan
po3unHsAOTh y 50 Mxi 5,5 M po3uMHy cedoBHMHH. ['OTOBMI €KCTPAKT BUKOPHUCTOBYIOTH [UIS
eJIEKTPOPOPETHIHOTO PO3ALICHHS.

2. [IpuroryBaHHs Ta 3aJIMBKA reJi0

Ilepen TuM, sik 3i0paTu reneBi KaceTH, CKISHI TUIACTHHU 3HEKUPIOIOTH criupToMm. [licis
4oro crneicepHi miactuau 0opooisitors 50 Mxn Bind-Silan Ta mincymrytots npotsirom 20-30 xB.
3a KiMHaTHOI TemmepaTypu. [lotim 30uparoTh KaceTw Ui Teio, SK 3a3HAYEHO B IHCTPYKLIT
BHUPOOHUKA.

J11s 3armOBHEHHSI OJ/THI€T KaceTH BHKOPUCTOBYIOTH po3aisrounii reib (100 mi), 10 skoro
nonaroth Kartamizatopu: 400 mxn 10 % po3umny nepcynbdary amonito 1 40 mxn TEME/,
00epeKHO MEePEeMINIYIOTh. 3alIOBHIOIOTh KaCceTy TejeM, 3alluIIalodu 3—5 CM BiJl BEpXHBOTO Kparo
CKJSIHUX IUIACTHH JJISl KOHIIGHTPYIOUOTO Teiio. 3BepXy Ha PO3JALISIIOUMI Tellb HallapOBYIOThH
500 mkn OyraHomy Ui BHpiBHIOBaHHS Tedro. [lomiMepusanis Tpusae 15 xB., micist 4oro 6yraHomn
3JIMBAalOTh Ta PETEbHO MPOMUBAIOTH JAUCTUIBOBAHOIO BOOI0. 32 JOINOMOIOH (UIBTPYBAIbLHOIO
nanepy Mno30yBalOThCsl 3aJUIIKIB BOJOTM 3 BHYTPIIIHIX MOBEPXOHb CKJISHUX IUIACTUH Ta 3
MOBEPXHI relo.

IToTiM KaceTH MOBHICTIO 3alIOBHIOIOTh PO3UMHOM KOHLIEHTPYIOUOro reito. Jlo 25 mi remto
nonaroth 150 mxit 10 % pozuuny IICA 1 15 mxn TEME], o6epexHo nepeMilytoTh 1 3aJIMBal0Th
B TEJIeBi KaceTu. Y 3alOBHEHI KaCeTH BiJpa3y BCTaBISIOTH JIYHKOYTBOproBadi. [Tomimepm3artist
TpUBA€E MPOTATOM 15 XB.
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3. IlinroTroBKa ejieKTPOoGOPETHYHOI KAMEPH Ta BHECEHHS 3pa3KiB

Jlo BepxHBOI Kamepu Opwiany s eneKTpodope3y MPHEAHYIOTh KaceTh 3 TeleM 3a
JIONIOMOT 010 3aTucKauiB. OOepeXHO BUIIMAIOTh JIYHKOYTBOPIOBAY, BUJAJIAIOTH 3JIMILKU BOJIOTU
3a JOMOMOTo0 (iIBTPYBAILHOTO MANepy 1 BHOCATh €KCTPAKT JOCIIIKYBaHUX 3pa3KiB y redb (10
20 MKJ eKCTpakTy). 3a JONOMOT0I0 aBTOMAaTHYHOIO J103aTOpa 0OEPEKHO HAIIAPOBYIOTh BEPXHIN
enekTpoaHui Oydep y nyHku. HanuBaroTh y BEpXHIO Ta HIKHIO KaMepH eJeKTpoaHuil Oydep,
HAKPUBAIOTh 3aIMO0DKHOIO KPHIIKOK Ta IMiTKIIOYAI0Th CIEKTPOIU JO OJIOKY JKUBICHHS TaKUM
YUHOM, 11100 BEpXHiid €JIeKTPOI BUKOHYBAB (DYHKIIIFO KaTOy, & HYDKHINA — aHOITY.

4. Pe:xum enexkrpodopesy

[Tapamerpu enexkrpodopesy: I = 15 MA — 30 xB. — 10 BuUXOay mipoHiHy G 13 JYHOK,
I = 30 MA — mepemimenns miponiny G B po3giurarounii renb, | = 90 MA — 10 3aKiHYCHHSA
esnektpodopesy. [l BHU3HAUEHHS ONTUMAJIbHOTO 4acy eleKTpodope3y BHKOPUCTOBYIOTb
eNeKTPOoQOpEeTHIHY PYXJIUBICTh OapBHUKA, KU TIepeOyBae B €KCTPAKTI: yac, 3a Akui mipoHin G
BHIAJIe 3 Tento, PiKCyeThCcs Ta MOTO 3HAYEHHS MOJBOOEThCs. Ilicis 3akiHueHHs eneKkTpodope3y
BIJIKJIIOUAOTh OJIOK >KMBJICHHS, 3HIMAIOTh 3alO0DKHY KPHILIKY 1 3JIMBAIOTh BEPXHIM 1 HMKHIM
eJIeKTpOoIHI OydepH.

5. ®apoyBanns Ta Pikcauis OIKiB

dapOyBanHs Ta (ikcarito OUTKIB MPOBOAATH OJAHOYACHO. JIJIs IIbOTO KaceTh 3 TejeM
po30uparoTh, a MIACTHHY 3 TeJIeM OIYCKAalOTh B IUIACTUKOBUM KOHTEHHEp, KU MICTHTH 1 I
po3unHy (hapOu, 3aKpHBAOTh KOHTCHHEP KPHUIIKOK ¥ 3anumaroTh Ha 8 rox. Ilicms ¢ikcamii ta
(dapOyBaHHs CKIISIHY IUTACTHUHY 3 TelieM BiJIMHUBAIOTh IiJl MPOTOYHOIO BOJOI0, MiACYIIYIOTH 32
KIMHaTHOI TeMIIepaTypH, IO3HAa4yaloTh COPTH Ta JOKYMEHTYIOTh 3 JOIOMOIOI0 CHUCTEMH, ILO
CKJIAJJa€ThCS 3 TPAHCUIIOMIHATOPY BHJIMMOIO CBITJIA Ta B1IEOCUCTEMH 3 LU(POBOIO KaAMEPOlo, Ta
aHaJI3yI0Th.

6. OnpanBaHHs JaHUX

VY reHeTHYHO YUCTOTO COPTY, SIK MPaBHJIO, BCI 3epHA BUOIPKU NAlOTh XapaKTepHUH Uis
JTAHOTO COPTY THII CIICKTPIB MpojiamiHiB. HasBHICTh 3€peH 3 1HIIMMHU THIIAMHU CIIEKTPIB CBIIYUTH
npo Horo 3abpyaHeHicTs. OTpuUMaHi Ha TeNeBiil IUIACTHHI eNeKTPOPOPETUYHI CHEKTPH KOXKHOI
3€pHHHHU, 110 aHAI3YETHCS, TOPIBHIOIOTh 3 €TAJIOHHUMH CIIEKTPaMH BiIIOBIAHOTO CTaHIAPTHOTO
copry. COpTOBY YHCTOTY BHPa)xalwTh y BiacoTkax (popmymna mis obumcieHHs — c. 125). 3a
HasIBHOCTI B 3pa3Ky KUTBKOX €IEKTPO(OPETHYHHX CIEKTPIB MiJPaxXyHOK 3a KOXKHUM BEIYTh 3a
IZICHTUYHICTIO OIHOPIHUX THUIIB CIIEKTPIB Ta BUPAXKAIOTh Y BIICOTKAX BMICT KOXHOTO.

Buxopucrana gireparypa
1. Jlapuenko K. A. Os3Haku $KOCTI 3epHa MIIEHUIl Ta METOIM iX MOJIMIIEHHS /
K. A. Jlapuenxko, b. B. Mopryn // ®u3nonorus u 6moxumusi KyabTypHbIX pactenuil. — 2010. —
T.42.—Ne 6. — C. 463-474.
2. Brzezinski W., Mendelewski P. Improved PAGE procedure for identification of wheat,
triticale, barley and oat cultivar // X1l EUCARPIA Congr. (Febr. 28, 1989) / Gottingen: Vortrage
fur Pflanzenzuchtung. — 1989. — P. 15.

Yacruna 4. MoJjieKyJIsipHO-TeHeTUYHHH aHAJI3

4.1 Meroauxka Buaiienust JIHK i3 pocimaHOro marepiany 3a 10noMorox
CTAB-meTony™

Beryn. JlesokcupubonykieinoBa kucnora (JHK) — omwH i3 mBOX THITIB MPUpPOTHHUX
HYKJIETHOBUX KHCIIOT, SIKMH 3a0e3mneuye 30epiraHHs, Mepenady Ta peaii3alilo TeHETUYHOI
NporpaMu po3BUTKY ¥ (yHKIIOHYBaHHS >kuBHX opraHizMiB. OcHoBHa poab JIHK y kmitunax —
noBrotpuBaie 30epiranHs iH@opmauii mpo crpykrypy PHK 1 OinkiB. YV kimiTHHaX eykapioTiB
(Hampuknan, TBapuH, pociauH abo rpudis) JJHK mictutbes B api KIITHHH Y CKIall XpOMOCOM, a
TaKOX y IeIKUX KIITUHHUX OpraHenax (MITOXOHAPIAX 1 I1acTuaax).

3 ximiuHOoi Toukm 30py, JIHK — me moBra mosiMepHa MOJIEKyia, MO CKIANAETHCA 3
MOCTIZIOBHUX OJIOKIB — HyKJIeoTHAiB. KOXXHUI HYKIICOTH]T CKIAMA€THCSA 3 a30TUCTOI OCHOBH,
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ykpy (me3okcupu6o3m) i docdarHoi rpymu. Y Oimemiocti BUmankiB Makpomonekyina JIHK
CKJIQ/IA€ThCS 3 ABOX JIAHIIIOT1B, OPIEHTOBAHUX a30THCTUMHU OCHOBaMH OJMH MIPOTH OJHOTO.

Bigomo 4oTupy BUIM a30THCTHX OCHOB: aJICHIH, TYaHiH, TUMIH 1 IIATO3WH, SIKi CIIOJydeHI
3a IPUHLUMIIOM KOMIUIEMEHTApHOCTI: aJ€HIH 3’ €IHY€ThCS TUIBKU 3 TUMIHOM, TYaHIH — TUIbKH 3
IMTO3WHOM. [1OCTITIOBHICTh HYKJICOTH/IIB JI03BOJISIE «KOAYBATH» 1H(MOPMAIIiIO 010 PI3HUX THIIIB
PHK, naiiBaxxnusimumu 3 sikux € iHpopmaiiini, abo marpuuni (MPHK), pubocomansni (pPHK) 1
tparcroptHi (TPHK). Vei tumm PHK cumaTesytothes Ha wmatpumi JIHK. Kpim xomyroumx
nociigoBHocTer, JIHK MicTUTh TOCHIZOBHOCTI, IO BUKOHYIOTH PETYISTOPHI 1 CTPYKTYpHI
GbyHKIII.

Jns oTpuMaHHS SIKICHOTO pE3yJbTaTy 3a HpPOBENEHHS HX TOJiMepa3sHO-JIaHIFOTOBOi
peakmii (ITJIP) HeoOXimHO B mporieci BUIUICHHS OTPUMATH MaKCHMajbHO YHCTY, ONTHMAIBHOT
konnenrpauii JIHK. Ha cpborogni yniBepcanbuum merogom BuaiieHHs JIHK e CTAB-meron,
3aCHOBAaHUH Ha 37aTHOCTI HYKJIETHOBOI KMCJIOTH YTBOPIOBATH CTAaOUIbHI Ta PO3YMHHI CHOJYKH 3
netuiaTpuetuiaMoHii 6pominmom (CTAB) 3a BHCOKMX KOHIGHTpaliidi cosieid. I3 3MeHIIeHHSIM
kounenrpauiii com NaCl wmwxue 0,4 M xommiekc CTAB/H. k. Bumamae B ocaxa. Ilicis
pYHHYBaHHS KJIITUH OUIKH JE€HATYpPYIOTh Ta €KCTPAryroTh CYMIIIIIIO XJI0pohopMy 3 130aMIJIOBUM
cnuptoM. CTAB BuaansroTh 0capkeHHIM €TaHOJIOM.

Ipuznayenns: otpumanHa npemnapary JTHK.

[punmun Mmetoxy. MeToj OXOIUTIOE CTail0 JI3UCY Ta KiIbKa CTaaiid BHIIAJICHHS
KOHTaMIHAHTIB: MOJTicaxapuiB, OIJIKIB Ta )KHUPIB.

KonuenTparmisi coneld Ha cramii eKcTpakmii € Jy)e BaXJIMBOIO JJIS BHIAJICHHS
3a0pyaHioBaviB. 3a HHU3bKOi KoHueHTpamii coni (<0,4M NaCl) 3a kiMHaTHOI TemmepaTypu
xomiieke CTAB / JIHK Bunanmae B ocaj, Toxi sk 3a0pyAHIOIOUI JOMILIKH HE OCA/DKYHOThCS if
MOXYTh OyTHM BHWIydYeHi. 30unblryroun KoHueHtpamito com (>1,4M NaCl), BunansoTh
JIeHaTypoBaHI OUIKM N MoJjicaXxapuHi KOMIUIEKCH, a HYKJIETHOBI KHCJIOTH PO3UYUHSIOTHCS.
XnopodopM BHUKOPHCTOBYIOTH JUIS BIJOKPEMJICHHS HYKJIETHOBOI KHCIOTH BiJ] KOMIUIEKCY
nomicaxapu / 6ok i CTAB. Xnopodopm neHaTypye OLTKM Ta MOJETLIye PO3IiTICHHS BOJAHOL Ta
opraniuHoi (pa3. 3a3Buuaii BogHa (a3a € BEPXHHOIO.

3aBepIuanbHa CTalis — OYHMIIEHHS HYKJICTHOBHX KHCIIOT OCAJDKEHHSM 130MPOIIJIOBUM Ta
NPOMHBAHHS €TUJIOBUM CITUPTAMH.

PeaxTnBM Ta 00J1aJHAHHSA

Iexcanernrpumermiamoniym opomin CTAB (Ci9Ha2BrN); narpito xmopun (NaCl); Tpic
(rimpoxcumeTtmin)-aminomeran (Tris) (C4H11NOs); HaTpieBa ciib eTHIIEHIIAMIHTETPAOIITOBOT
kuciotu (Na,EDTA); xnopodopm (CHCI3); izonpomaron [CH3CH(OH)CH3]; cnupt etnnoswmii
(C2HsOH); neionizoBana Boma; Mikpompobipku Ha 1,5 Ta 2 Mir; go3aropu 3miHHOTO 00°eMy (10—
20 mxu1, 20-200 mka 1 100-1000 Mki1); aHaJIITHYHI Bard; MikpoleHTpugyra (He MeHIe, Hix 12
000 g); TepMocTar; BOPTEKC; BHUTsDKHA Inada; Cyllapka BaKyyMHA; IIMATEeNb Ta IUIAIIKA IS
3Ba)KyBaHHS, XOJOAMIBHHUK 3 MOPO3WIBHOIO Kameporo Ha —20°C; criekTpooToMeTp; 0THOPa30Bi
KIOBETH.

Xin po6oru

Po3uunu:

CTAB-6ydep mns ekcrpakuii (pH=8): Ha 100 M
CTAB - 20 1/n 2r

NaCl — 1,4 momns/n 8,181r
Tris — 0,1 momb/1 1,211 r
Na,EDTA — 0,02 mons/1 0,744 r
CTAB-6ydep s npeuumitaii (pH=8): Ha 100 M
CTAB - 51/n 0,5r

NaCl — 0,04 monb/n 0,234 r

* Ilio meToauky Ta HacTynHi migrorysamm: Illarox JI. B., k. 6. 1., Ilosryn O. O., c. u. c., Kopons JI. B.,
c. H. c., [Ipucsxutok JI. M., c. H. ¢., KopoBko I. L., H. c., KocTenko A. B., H. c., ['onuaposa C. O., c. H. c.,
YKpaiHChKHI IHCTUTYT €KCIIEPTU3H COPTiB pocyuH, 2014.
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Hatpiit ximopua posuns, (NaCl)=1,2 mons/n
7,013 NaCl ma 100 mi

TE-6ydep (pH = 8): Ha 100 M
Tris — 0,01 moub/1 0,121r
Na,EDTA — 0,001 monb/a 0,037r

1. IlinroToBKa 3pa3KiB

3epHOBHII 3pa30K MOIMEPEIHBO IMOAPIOHIOIOTH 3a JOIMIOMOTOK KOMEPIHHUX OJeHIepiB
(mampuxinan, GM200). [TonpiOHeHHsS MOTPIOHO MPOBOIUTH HA OKpPEMil TEpUTOPIi 31 3MIHHUMH
Yarnikamu, o0 3ano0irTi 3a0pyIHEHHIO 1HIIMX MPUMIIIEHb Ta 3pa3KiB.

2. Jlizuc

2.1 IloMicTUTH B IITATHB Ta MiAIKCATHA BiANOBIIHY KUTBKICTH MPOOIPOK 00’ €MOM 2 MIL.

2.2 Baectu mo 100—300 Mr roMOTe€HI30BaHOTO 3pa3Ka y BiIMOBIIHI MPOOIpKH.

2.3 omatu 1,5 ma mipirpitoro (+65°C) CTAB-6ydepa ans exctpakuii.

2.4 Bmict npoOipok mepeMiliaTi Ha BOPTEKCI i MTOMICTUTH B TEPMOCTAT JJIs 1HKyOalii 3a
temneparypu +65°C npotsarom 30 xs.

2.5 LHentpudyrysatu npodipku npotsirom 10 xs. mpu 12000 g.

2.6 Ilepenectu 750 MK BepXHBOI (ha3u B 4UCTI IPoOipku 00’ emom 1,5 mut.

3. BizMuBaHHs Ta npenumiramnis

3.1 Buectu o 750 Mk cymimn xjopodopm: izoaminoBuii crupt (24:1) mo mpobipok
(1. 2.6) Ta nepemimaTH IPOTIATOM 3 XB.

3.2 llearpudyrysaru npodipku npotsarom 15 xB. mpu 12000 g.

3.3 Ilepenectu 350 mMxin BepxHbOI BOJAHOI (a3u B 4yucTi npoOipku o6’emom 1,5 mi ta
nonatu 700 mxn CTAB-Oydepy ans npeunnitaunii. IlepemimaTu Ha Boprekci 10 c.

3.4 InxyOyBatu npotsirom 30—60 XB. 32 KIMHATHOI TeMIIepaTypHu.

3.5 Lentpudyrysaru npobipku mpotsirom 15 xB. mpu 12000 g.

3.6 Bumanutu HagocanoBy pinuny i nogatu 350 mxi NaCl (1,2 monb/n), pecycnieHayBaTu
ocaj npotsirom 30 ¢ nepemMinryBaHHSM Ha BOPTEKCI.

3.7 Honatu cymim 350 mkia xmopodopm: i3o0aminoBuid cnupT (24:1), nepemimati BMicT
poOipOK MPOTATOM 3 XB.

3.8 llenrpudyrysaru npobipku 15 xB. mpu 12 000 g.

3.9 Ilepenectu 250 MKJ BepXHBOI BOIHOI a3y B 4MCTy MpoOipky o0’emom 1,5 mu Ta
nonatu 170 MKJI OXOJIOKEHOTO 130IPOMAaHOIy, 00EpEeKHO NepeMiliaTi i 3aJUIINTH Ha 2 XB. 32
KIMHATHOI TeMIIepaTypHu.

3.10 Lentpudyrysaru npodipku npotsrom 15 xB. npu 12000 g, 3a remnepatypu +4°C.

4. BinMmuBaHHA

4.1 HanocanoBy piguHy obepexkHo BunanuTty i gogatu 500 mxi 70 % po3uuHy eraHoIy.
O0epexHO TiepemilaTi BMIiCT POOipoK.

4.2 llentpudyrysaru npoobipku npotsrom 10 xB. mpu 12000 g.

4.3 Bupmanutu HamocanoBy pimuHy # BucymutH ocan JIHK mporsrom 10-15 xB. y
BaKyyMHOMY KOHIIEHTpaTopi 3a Temneparypu +60°C.

5. Po3unHeHHsA

5.1 Buectn y npo6ipku 3 Bucymenum ocagoM JJHK 50 mxi TE-6ydepy.

5.2 IaxyOyBatu 3a Temneparypu 37°C npotsirom 35 XB.

5.3 Ocanuty kparii neHTpudyryBanasM Ha BopTekci poTsrom 30 ¢ mpu 5000 06/xB.

Bunineny IHK mosxna 30epiratu TikaeHb 3a Temnepatypu 2—8°C i mpoTarom poxy 3a
temneparypu —16°C.

4.2. BuzHaueHHsI KijibKocTi Ta sikocTi BuaijieHoi JIHK
1. BuzHaveHnHs KinbKocTi Ta oniHioBanua sikocTi JIHK 3a tomomororo
cnekTpodgoToMeTpii
KinbkicHmiA BMICT HYKJIETHOBOI KHCJIIOTH MOXXE€ BH3HAYaTHCh OE3MOCEPENHBO Y BOIHOMY
pO34YMHI B PO3BEIEHOMY a00 HEPO3BEICHOMY BHUTJISAI BHUMIPIOBAHHSAM BEJIIMYMHU TIOTJIMHAHHS A
(ontuyna ryctuna, OD) ynbTpadionieTOBUX MPOMEHIB CBITJIA B Jlianla30Hi JOBXHUHU XBWIb Big 210
oM 10 300 BM. SKkmo gocnmigHuN 3pa30K JOCTATHRO OYMINECHUN (TOOTO 0€3 JOMIIIOK, TAKUX SK
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Oinku, (eHONM WM araposa), CIeKTPOPOTOMETPUYHE BU3HAYCHHS KITBKOCTI YIBTPadioleTOBOTO
CBITJIa, IO MOTJIMHAETHCS A30TUCTHMU OCHOBAaMH, € TOYHHM 1 mpoctuM. [t 1IbOro MeTomy
ifeapbHUM € Oydep 3 HU3BKOIO 10HHOI KOoHIleHTparliero (Hanpukian, TE-0ydep). KonnenTparis
HYKJIETHOBUX KHUCJIOT BHU3HAYA€THCA 3a JOBXKUHHU XBWJIi 260 HM y MOpPIBHSHHI 31 CTaHIAPTHUM
po3unHOM. OCKUIBKH OUIKH TOTJMHAIOTH 3a JOBXWHU XBUai 280 HM, BigHOMmIEHHS Ajgo/Azgo
BUKOPHCTOBYETHCS JJIsi BU3HAYEHHsI YUCTOTU HyKJeiHOoBUX KuciaoT. Yucra IHK noBunHa OyTtH 3
BEJIMYMHOKO BifHOMICHHs TpuOym3Ho 1,8, Tomi sk uncta PHK — 2,0. TlornmuHaHHs 3a MOBXUHU
xBuwn 230 HM BimoOpaxkye 3a0pyIJHCHHS 3pa3ka TaKUMHU CIIOJyKaMH SK BYTJICBOIM, TENTHIIH,
dbeHomm abo apomMaTW4HI BYTJIEBOIHI. SIKIO 3pa3Ku YHUCTi, TO BIAHOMICHHS Ajpo/Azzp CKIIamae
npubnmm3Ho 2,2. BaxmBo BimzHauntH, mo aomimku PHK y po3umni JIHK He MoxyTh OyTH
BUSBIICHI MeTONOM crekTpodorometpii. Came depe3 e PEKOMEHIYEThCS BHKOPHUCTOBYBATH
ensumatuane BunanenHs PHK Ha npukinnesux eramax suminenns JJHK.

2. Ouinka sikocTi Ta Kibkocti Bugijienoi JJHK meronom enexkrpodopesy B
arapo3Homy reJi 3 papOyBaHHAM OPOMUCTHM eTHAiEM

AnprepHaTuBHHM MeTon enekTpodopesy JAHK B arapoznomy rem 3 MOZaIBIINM
bapOyBaHHIM OpPOMUCTHM €THIEM J103BOJIsI€ BU3HAYMTU KinbKicHui BmicT JIHK Ta anamizyBaTtu
il ¢i3uunmMii ctaH (cTymiHb Aerpajauii, HasBHiICTH 3anumkoBoi kinbkocTi PHK) y Bumamgkax
noctynHocTi oOmeskeHoi kinpkocTi JIHK. YV naHomy BHMNaaky KUIbKICTh HYKJIETHOBHX KHCIOT
MOXKe OyTH BCTAQHOBJICHa METOJOM IIOpiBHSHHA 3 HAOOpOM CTaHJApTHHX KOHIEHTpauid 3a
IHTCHCUBHICTIO ()JIFOOPECIICHIIi1, 110 BUIPOMIHIOETHCSI OPOMUCTUM €THIIEM 3a ONPOMiHCHH Y D-
CBITJIOM.

Buxopucrana jiteparypa

1. bmom S1. b. BropoBapkeHHS METOIB OIIHKM HAsSBHOCTI Ta BMICTY TE€HETHYHO
MOJIU(IKOBAHUX KOMIIOHEHTIB y NMPOAYKTaX XapuyyBaHH:, KOpMax 1 MapproMepHO-KOCMETHYHHUX
Bupoo6ax. / . b. birom, M. O. bannukosa, I1. A Kapnos [ra inmi]. Hayka Ta inHoBamii. — 2008. —
T4.—Ne2.—C. 40-48.

2. ACTY 1SO 21571:2008 «IIponyktu xap4yoBi — MeTonu BUSBIEHHS T€HETUYHO
MOIM(IKOBAaHUX OpPraHi3MiB 1 NMPOAYKTIB 3 iXHIM BMicTOM — EkcTparyBaHHsS HYKJIETHOBOL
KHCIIOTH.

3. ACTY-I1 CEN/TS 15568:2008 «IlponykTi xap4oBi — MeToau BHUSBICHHS
TEHETHUYHO MOAM(IKOBAHUX OPTaHi3MiB i MPOAYKTIB 3 iIXHIM BMicTOM — BinOupaHHs mpooy».

4. Paoletti C., Donatelli M., Kay S., and van den Ede G. Simulating kernel lot sampling:
the effect of heterogenety on the detection of GMO contaminations // Seed Sci. Technol. — 2003.
—31. - P. 629-638.

5. Plant Molecular Biology (A Laboratory Manual) / Melody S. Clark (Ed.) Springer-
Verlag Berlin Heidelberg. — 1997. — P. 1-25.

4.3 MeToauka BUKOPUCTAHHSI MiKpocaTeiTHHX MapKepiB (SSR)
A4 inenTudikauii coptis coi

Beryn. MikpocaTeniTi BiIoMi SIK POCTI MOBTOPU HYKJICOTHIHUX MOCTIIOBHOCTEN (aHTII.
Simple Sequence Repeats, SSR), abo kopotki TanaemHi nostopu (anra. Short Tandem Repeats,
STR — onmuH i3 TUMIB TaHIEeMHUX NOBTOpiB, mojiMopdHi autsaku JHK renomiB ycix abo
O1TBIIIOCTI OPraHi3MiB, IO CKJIAJAIOThCS 3 TOBTOPIiB 16 1. H. (Map HYKJICOTHIIB) 3aBAOBKKH (Bil
1-2 no 4-10 1. H.), a IOBHUIA pO3MIip AUISHKH, 3a3BHYaii, ckiaaae qo 150 1. H.) MikpocaTeniTHi
MOCTIIOBHOCTI MalOTh KOJOMIHAHTHUM THII YCIAAKyBaHHS Ta pO3TAlIOBaHI B paioHaxX
Hekoyrovoi JJHK.

BapiaGenpHICTh KITBKOCTI IOBTOPIB B OJJHOMY MIKPOCATEJIITHOMY JIOKYCi CKJIa/Ia€ YHCIIO,
AK€ € YHIKaJbHUM Ul OKPEMOIo 1HIMBIAYyMY, IO [03BOJII€E BUKOPUCTOBYBAaTH iX SK
MOJICKYJIIPHO-TEHETUYIHI MapKepu. 3a JOCIiKEHHS JoKaTi3allii MiKpocaTelliTiB 1 KITBKOCTI IXHIX
MOBTOPIB y COPTIB COi MOXKHA CKJIACTHU YHIKaJbHY F€HETHUHY (opMyny abo ieHTU(IKauiiHui
3aMmMc KOXKHOTO OKPEMOTO COPTY.

IIpu3HaveHHsi: BUBYCHHS BHYTPIIIHHOCOPTOBOIO Ta MIKCOPTOBOIO MOJIMOpQi3My, LIO0
JIO3BOJISIE OIIHUTH TEHETUYHE PI3HOMAHITTS, @ TaKOXX BIATBOPUTH TEHETUYHHU TPOGITL IS
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KOXHOTO copTy coi. CucreMa imeHTHdIKAIi Ta MacmopTu3allii nmpeacrapise GopMmy copry, II0
BiI0Opakye ajelbHUui CTaH JOOpaHUX JIOKYCIB.

CyTtns mMetoay: amrutidikariis MikpocaTemiTHoi nochigoBHocTi JIHK, mo mocimimkyeTbes
metonoMm end-point IIJIP 3 momanmpmyM BU3HAYEHHSIM i1 MOJEKYJISPHOI MacH, METOAOM
PO3AUIECHHS MPOIYKTIB amIuTi(ikaliii B arapo3HOMY Telli.

PeakTuBM Ta 001aqHAHHA: aMIUTi(hiKaTOp (TEPMOIMKIIED); MiKpoLeHTpudyra 3 poTopom
JUTSE MIKpOTIPOOipOK; MiKponieHTprudyra 3 poTOpOM TIiJI IUTAIKH; BOPTEKC; MIKPOIITIETKH 3MIHHOTO
00’emy: 0,5-10 mxm, 10-100 mxi, 20-200 mxi, 100—1000 MKIT; HAKOHEUHUKH JUTSE MIKPOITITTETKH;
npoOipku Ha 1,5—2 MK, CcTpimoBaHi MPoOipKK a00 TUTANIKK; KPHUIIKH I CTPIOBAHUX MPOOIPOK
a00 TOKpHBHA IUTIBKA JUIS IJIAIIOK, CHCTEMA JIJIsi TOPU30HTAIBHOTO eIeKTpodope3y; aHaTiTHIHI
Bary, IINaTellb; MIKPOXBUIbOBA Mid; OyTens Ha 500 MJI 3 TBUHTOBOIO KPHUIIKOIO; CHCTEMa T'ellb-
JOKyMEHTAIIil, TpaHCiTroMiHaTOp; HaOip pexombinantHOi Taq DNA Polymerase (Fermentas),
dNTP Mix (Fermentas); mpsiMuii i 3BOpOTHiii mpaiiMepu; Iei0HI30BaHa BOJA VI MOJIEKY/ISIPHOT
Gioutorii; arapo3a; etuaiym opomin; 6xLoading buffer (Fermentas); mapkepu mMonekysipHOi Bary;
JTUCTHIIbOBaHa Boja; Tris; 6opHa kucimora; EDTA.

Xig po6otu

1. lobip npaiimepin

JloGip HaliepeKTUBHIKMX MpaiiMepiB TPOBOAATH 3ACOLIBIIOrO 3a JTepaTypHUMHU
JAHUMH, ajie 3 ypaxyBaHHSM NPUHHATUX BUMOT. Jl0 TaKMX BUMOT HaJIE)KaTh:

— po3Mip mpaiimepa mae O0ytu 16—25 HyKICOTHIIB;

— PI3HUIII MDK TeMIepaTypaMu IpsIMOTO Ta 3BOPOTHBOTO IpaiMepiB HE IOBHHHA
nepesuiysatu 6°C;

— kubkicte G-C-nap mae 6yt 50-60 %;

— 7Sl TIOKPAIIeHHS SKOCTI Ti0puau3alii peKOMEHIY€eThCsl 10O0UpaTH MpaiMepu Tak, moo
OCTaHHI KUJIbKa HYKJI€OTUIB 3’ -kiHug npaitmepa Mictiiin GC-ocHOBY;

— npaiiMepu MaroTh OyTH HE caMO- a00 He B3a€MHO KOMIUIEMEHTApPHI.

s imentudikamii Ta mudepeHmianii copTiB cOi PEKOMEHOBAHO BHUKOPHCTOBYBATH
HacTyIHI paiimepu (Tad. 50).

Taomunsa 50
Xapakrepuctuka SSR npaiimepiB s inentudikanii Ta nudepenuianii copriB coi
Ne Hassa HykneoTtuHa nociiioBHiCTh IpaiiMepiB Temmnepatypa
/m | TpaimMepy 5 .. 3 riopuausanii, °C
1. gCgTTTTTAgTATQUATAATOTTTT
Sattr26 | ocgAAggIACAAGAGTOAT >
2. Satt063 AAATgATTAACAATYTTTATQAT 50
ACTTgCATCAgTTAATAACAA
3. gggTTATCCTCCCCAATA
Sattlld | ATATgggATOATAAGITGAAA >
4. Satt 228 TCATAACQTAAgAgATggTAAAACT 60
CATTATAAGAAAACGTgCTAAAQAY

2. [IpuroryBaHHs peakuiiHoi cymini

[lepen mouatkoM poOOTHM MOTPIOHO 3pPOOMTH BCl HEOOXIJHI PO3paxyHKH, MPOBECTU
HiArOTOBKY poO0YOoro micus (IpOTepTH CIIUPTOM CTLI, 103aTOPHU, poObody noBepxHio Y P-00kcy),
nianucaTy npoOipKH, CTPInK a0 IUIAIIKY.

Po3paxyHOK KUIBKOCTI peareHTiB po00Y0i CyMiln MPOBOAATH MHOXKEHHSIM 00’ €My
KoxkHoro peareHta (okpim JIHK, KinbKicTh SIKOT Ha KOXKHY peakiiiro — 2 MKJI), TOTPIOHOTO A
NpoBeNeHHs OfHiel peakiii, Ha KUIbKICTh peakmii. [Ipu 1bOMy, KONMM KUIBKICTH peakiiii
301IBIIYETECA KPAaTHO BOCBMH, TO KUTBKICTh KOKHOTO peareHTa HeoOXiTHO 30UIBIINTH IIe Ha
OJIHY PEaKIIifo.

Ilpuecomyeanns peakyiinoi cymiuwi noYuHaiomsv auuie Nicisi HOBHO20 PO3ZMOPOIICYBAHHSL
ecix peacenmis, okpim Taq nonimepasu.
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OTxe, CKIal PeaKIifHOT CyMIIIIi JIJIst TIPOBEACHHS OJTHIET peaKIlii Mae TaKWi BATJISI

10™T1JIP-Gydep (6e3 MgCly) 2,5 MKJI
pozunn MgCly, 25 Moms/mm® 2,0 MK
pozunn dNTP, 10 mons/am® 0,5 MK
cyminr mpaiimepis F+R, 10 MxMoms/am> 0,5 Mk
Taq AHK-nonimepasa, 5 on/Mki 0,2 Mk
IeloHI30BaHa BOIa 17,3 Mmkn
3pazok JIHK 2,0 Mk
3arajJbHU 00’ eM 25,0 MK

VY npobipky 06’emom 1,5 a0 2 MKJT T0AArOTh MOCIIJOBHO yCi KOMIOHEHTH cyMitri. Taq
noJiiMepasy CIiJl J0JaBaTH OCTAHHBOIO, JiCTalouM ii Oe3rmocepeIHbO 3 MOPO3WIBHOT KaMepu i
Bipa3y TMiCls TPOBEJACHHS MAaHIMyJSLii TOBEPHYTHM Hazald. [OTOBY peakiiiiHy cyMmill
NEePEMIITYIOTh Ha BOPTEKCI, HEHTpUGYrytoTh rnpotsirom 30 ¢ mpu 7000 g.

Hanocste mo 23 Mk peakimiiiHoOi cyMmili 10 KOXKHOT SIMKM CTPHUIIOBAHOI MPOOIpKH YU
IUIAIIKK ¥ J10al0Th TYAM 3K, KOKHOro pazy mimerytoud, rmo 2 Mkan JHK. Crpinu minsHO
3aKpUBAIOTh KPHUIIKaMH a00 peTelbHO 3aKJICIOI0Th IUIAIIKY IUIIBKOKO, IICHS  I[bOTO
neHTpudyryoTh potsirom 1 xB. mpu 3700 g.

3. YmoBu nposeaenns [1IJIP

I'oToBi 3pa3ku moMimarTs B amIutipikaTop i 3amyckarTh nporpamy nposeneHHs [1JIP.
3arasoM BOHAa Ma€ OJHAKOBI mapamerpu st Bcix SSR mpaiimepiB, 3MIHIOETHCS JIHIIE
Temmeparypa riopuausaiii nmpaiimepis (T,), SKa € IHIUBITyaTbHOO TSI KOYKHOI MTapH MpaiMepiB.

IIporpama nposenenns IIJIP

Ertanu Temnepatypa, °C Yac, xB. [Ipouec KinpKkicTh UKIIIB
1 95 2:00 nenarypauis JTHK 1
2 95 0:35 neHatypamist JJHK
3 Ta 0:35 riopuam3artis 38
4 72 0:50 eJIOHTaLlA

3aranbHa crpolieHa GopMysia po3paxyHKy OoNTUMaibHOI TeMneparypu riopuan3saiii (Ta)
npariMepa Ma€e TaKuil BUTIISIA;

Ta=Tn—4°C;

Tm=[(A+T)x2°C]+[(G+C)*x4°C] (sxkmo0 cymMapHa JOBXHHA OJITOHYKJIEOTHIA HE
nepesuinye 20-Tu 0CHOB);

Tm=22+1,46%([2x(G+C)]+(A+T)) (skmo cymapHa JOBKHHA OJIFOHYKJICOTHIA CKJIaaae
20-30 ocHoB), ne Ty, — Temnepartypa TIaBJICHHS.

IIpoTe po3paxoBaHa TaKMM YMHOM TEMIIEpaTypa He 3aBXKAM Ja€ 3a70BUIbHUIN pe3ybTar, a
TOMY 4acToO MOTpedye eMIipHYHOTO JT00MPALFOBAHHS.

4. Bizyaumizanisi SSR npoaykriB ammmigikauii (esiekTpodopes)

Bizyanizaumis mnpoaykri IIJIP 3aiiicHIOETbCS pO3AUIEHHSM iX B arapoBoMy reii 3
KoHIeHTpauieto 3 %. Jlns 3a0apBiaeHHs aMIUTIKOHIB BUKOPUCTOBYIOTh €THAIYM OpoMij, SIKUW HE
ximiuHo 3B’s3yeTbes 3 JIHK 1 mae 31aTHICTB CBITUTHCA B yABTPadi07I€TOBOMY CBITII.

s mpurotyBanus 230 Mt 3 % arapo3Horo reiro HeoOXimTHO po3ruiaBuTh 6,9 T arapos3u B
0,5 TBE 6ydepi, sxuii Takox € enexrpoguum Gypepom. Jns npurorysanns 0,5°TBE 6ydepy
noTpiGHO B MipHMii mrmiHAp BiamaTi 100 M crokoBoro posunny 5 TBE Gydepy it 1oBecTH iforo

TS 540r
OOPHA KMCIIOTA. . .vereenrennnnnnnns 27,51
EDTA. .o, 3,722
JUCTHIILOBAHA BOJIA. ............. o 1n

PosmnaButu arapody MoOXKHa B MIKPOXBMUJIBOBIM I€Yi, MEPIOJUYHO PETENIbHO ii
nepemMinryroun. J[o ToTOBOro refto 101alTh 1 MK eTuiyMa OpoMiay, 00epeKHO MepeMillyioTh 1
3aJIMBAIOTh y TOMEPEIHBO MPHUTOTOBaHY (OPMY 3 JTYHKOYTBOpPIOBadaMH. 'eb MmoiiMepu3yeThes
npotsirom 40 XB.
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[To 3akiHueHHI TOJiMepu3alii Tedb MEePEeHOCATh IO eIeKTPO(OPETUIHOI KaMepu Ta
BUIAJISIIOTH JTYHKOYTBOPIOBAYI.

Jlo xokHOro 3paska monatoth mo 4 mxin 6xLoading buffer (6ydepy s manecenus),
MINETYIOTh 3pa30K, MICIs YOro B JIYHKH arapo3HOrO TeJ0 BHOCSTH MO 9 MKI CyMillli MPOIYKTY
amrmtiikanii Ta Oydepy ana HaHeceHHs. B mepmmii Ta oCTaHHIN JIYHKM BHOCATH 1O 4 MKJI
Mmapkepa a0BxuH Qparmentis JJHK (sik mpaBuio, va 20 yu 100 nap HyKJI€OTHIIB).

Enexkrpodope3 mpoBoAATh 3a HAMPYXKEHOCTI elekTpudHoro moist 5 V/em. TpusamicTs
enekTpodopesy ckianae ais nanoro 06’emy remro 1 rox 20 xB. J{s BU3HAYCHHS ONTUMAIBHOTO
yacy enekrpodope3y BUKOpUCTOBYIOTh 6xLoading buffer, sikuii 6ys0 BHeceHO 10 3pa3kiB. Ilicis
3aKiHYCHHS eJIeKTpodope3y BiIKIIOYAIOTh OJIOK JKUBJICHHS, 3HIMAIOTh 3aI001KHY KpUIIKY. I b
o0epe’)kHO BHHMAIOTh Ha TPAHCUIIOMIHATOp I Bidyamizamii MpOIyKTIB aMrinTidikamii 1
(dhoTorpadyroTh 32 JOMOMOTOI0 CUCTEMH I'elb-T0KYMEHTAIII].

5. OnpamwBaHHs JaHUX

3a0KyMeHTOBaHI ~ eleKTpodoperpaMy pPeAaryioTb 3a JOIMOMOTOI0  KOMIT FOT€PHOI
nporpaMu rpa@iuHOro pesakTopa i TOro, o0 OTpUMAaTH MaKCHUMaJbHO YiTKE 300pa)KeHHS.
Po3mip ¢parmentis JIHK BuzHauaroTs 3a 1ornomororo kom rorepHoi nporpamu TotalLab v 2.01.
BiH BU3HaYa€eTHCS MPOTrPaMoI0 BiTHOCHO Mapkepa nosxuH ¢pparmenTiB JJHK.

PisHomaHiTHICT, amenmiB SSR JIOKyciB  BH3HA4YalOTh 3a  JOMOMOIOK  IHICKCY
nojiimopdrocti tokycy PIC (Polymorphic Index Content) 3a ¢popmyiioro:

PIC, =1-> p;
j=1

ne: Pjj— gacrora j anenst mis Mapkepa |,
N — 3arajbHa KUIBKICTH aJIelliB.
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T.Jarvik, A.L. Bush, R. C. Shoemaker, K. G. Lark, A.L. Kahler, N. Kaya, T.T. VanToali,
D. G. Lohnes, J. Chung, J. E. Specht // Crop Sci. — 1999. — Vol. 39. — P. 1464-1490.

6. Shoemaker R.C. Molecular linkage map of soybean (Glycine max L. Merr.) /
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Harbor Laboratory Press. — 1993. — P. 6131-6138.

4.4 Mertoauka
SIKICHOT0 aHAJIi3y 4y KOPIAHOI0 rTeHeTHYHOIr0 MaTepialy y copTax coi 3a J0I0OMOrox
Metoay IJIP y peasibHOMY 4aci 3 BUKOPHMCTAHHAM TeCT-CUCTEMHU
«I'MO-cos» (35S/NOS cKkpHHIHT)

Beryn. JlaGopaTopHuil MeTo IpyHTYEThCsl Ha 3actocyBaHHi [1JIP B pexxumi peansbHOro
yacy. Bxiiowae B cebe O0AHOYACHO [JETEKLi0 Ta KUIbKICHE BH3HA4YeHHs creuuigHoi
nocrigoBaocTi JIHK y 3pasky.

OmuanM 13 nomynsipHux MertomiB [IJIP y peanpHOMY daci € MeTon i3 BUKOPHUCTAaHHSIM
dryopectieHTHOT Tipobu (5°-ek30HyKiea3Hwuit). Ls mpoba sBisie co00I0 OJIITOHYKICOTHI, 10 ABOX
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KIiHIIIB SKOTO TIPUETHAHI BiIMOBIIHO: penopTep GUIIoOpecteHIlii — 10 5’-KiHIsg Ta HOro TacCHUK —
no 3’-xinng. Komm mpoGa He 3B’s3aHa 3 MaTpHIEl0, pernopTepHa (IIOOPECUEHINs] TacUThCs
Onm3bKO po3TalioBaHo (apOoro-racHUKoM. DIoOpeciieHTHO MideHa Tpoba 3B’S3YEThCS 3
BIJIMTOBITHOIO JUISTHKOIO MaTPUIli-MIIIEH], IKa MiCTUThCS MiX JIBOMa MpaiMepamMu 3a MPUHITUIIOM
KoMmIuieMeHTapHocTi. Ilim wac eramy momoBxkeHHs Tag-moiiMepasa 3a paxyHOK 5°-
€K30HYKJIEa3HOi aKTUBHOCTI pyiiHye npoOy, pO3TalloBaHy HA MATPHIll, THM CaMUM BiJl €HYIOUH
BiZ 5’-KiHIISI ipoOu ¢uryopecrieHTHHI OapBHUK. Bimctans Mix dhapOoro-pemoprepoM ta dapooro-
TaCHUKOM Pi3KO 30UIBIIYETHCS 1 piBEHb (UIFOOPECIICHIIIT 3pocTae. BinmoBigHa onTHYHA CHCTEMa
npunaxy ¢ikcye 30UIbIICHHS PiBHSA (QuIroopecteHiii micist koxHoro 1ukiay IIJIP. Ontuanuit
CUTHAJ OOYHCITIOETHCS 32 CIICIiaIbHOIO MPOTPAMOI0 Ta BIATBOPIOETHCS HA muctuiei rpadivxo. 3
OTJISITYy Ha Te, 0 MOCHIICHHS (hIIFOOPECIICHITIT BiTOYBAETHCS JIMIIIE 32 YMOBH BiIATIOBaHHS 000X
npaiiMepiB Ta ¢uroopeciieHTHO MidueHoi mpodu, IIJIP y pexumi peanpHOro yacy Mae BUILY
crienudivnicth, HiK kimacumuHa IIJIP. BimHocHa KiUIBKICTh TEHA-MIIIEHI Ja€ MOXJIMBICTh
moOy/yBaTH CTaHJAApTHI KPHWBi, BUKOPUCTOBYIOUM BiOMI KUJIBKOCTI JOJAATKOBUX EHIAOTEHHUX
T'CHIB.

CyTh MeTOdy: IpOBEAEHHS OJHOYACHOI JeTekuii Tpbox mociigoBHocTe JIHK 3
BUKOPHCTAHHSAM pEaKIiiHOI CyMilli, IO MICTHTh NpaiMepu Ta MideHi (IIyOpeCICHTHUMHU
OapBHUKaMH 30H]IH.

PeakTtuBu Ta obnagHaHus: Ttect-cuctemMa «I'MO-cos» (35S/NOS ckpuninr) (JI1
«Ykpamerprectcranaapt»); amiutipikatop tumy iQ iCycler BIO-RAD; wmikponenrpudyra 3
POTOpPOM JUTS MiKpOTIPOOIpOK; HEHTPHU(YTa 3 pOTOPOM IIiJI IUIAIIKH; BOPTEKC; J03aTOPH 3MIHHOTO
00’emy: Ha 0,5-10 mxm, 10-100 mxi, 20-200 mxi, 100-1000 MK, HAKOHEYHUKH Ha J03aTOPU;
npoOipku Ha 1,5-2 MKII; Iuamky abo cTpUIloBaHi MPoOipKH; MOKPUBHA IUIIBKA I IIALIOK ab0
KPHILKHU ISl CTPUNIOBaHUX NpoOipok; Y d-60kc; 1amiHapHUA OOKC; IITAaTUB-poOOUYE MicLIE.

Xig po6otu

Jlo ckilagy TecT-CUCTEMHU BXOAUTh TaKUil HaOlp peareHTiB:

HeraTtusnuii koHTposibHui 3pa3ok (HK3) 50 MKn 1
[To3utuBHUI KOHTpOIbHMIM 3pa3zok (ITK3) 50 MK 1
[1JIP-PY cymimm 1,8 MK 1
Tag-nonimepasa 20 MKJI 1

Peakmiitna cymim (ITJIP-PY) mi€ei TecT-cucTeMu ByKe MICTUTh MpaliMepH 10 TECTOBAHUX
MOCITIIOBHOCTEH, TOOTO [0 TOCHIIJOBHOCTI TPOMOTOpA BipyCy MO3aiKM LBITHOI KamyCTH
(35S CaMV) i tepminatopa nomanuucunaTazu (NOS) 3 Agrobacterium tumefaciens, siki BXoasTh
JI0 CKJIaay 6araThOX TPAHCTEHHUX KOHCTPYKIIiH, a TAKOXK reHa JeKTUHY (Lec) coi sk eHIoreHHoro
BusocnenugiyHoro KoHTpoito npoxopkeHHs I[IJIP peakuii. Kpim Toro, mo ii ckmamgy Takox
BKJIIOYEHO crenn(ivdHi A0 IUX MOCTIOBHOCTEH 30HM, MideHi BianoBigHO OapBHuKaMu: FAM —
1o 35S-mpomotopa; ROX — no NOS-trepminaropa; JOE — no Lec-rena.

1. IlpuroryBanus po60o4oi cymimri

Jna 3anobicanns konmaminayii peakmueie ona IIJ/IP y peanvnomy uaci npucomyeamHsi
pobouoi cymiwi ma enecenns JJHK mae npogooumuce y pisnux npumiyenusx abo Y D-6okcax.

1.1 Tlepen mouaTtkoM poOOTH MOTPIOHO 3pOOUTH BCl HEOOXiHI PO3PAXyHKH Ta MPOBECTU
HiArOTOBKY poOoyoro Micus (IpOTEPTH COUPTOM CTLI, 103aTOpHU, podbody noepxHio Y D-0okcy
Ta JIJAMiHapHOTO OOKCY).

1.2 Bigibpatu nHeoOxigHy KimbKicTe IIJIP mpobipok, BKiIIOYaroOuM HEraTUBHMH Ta
MO3UTUBHUM KOHTpOJi, HeratuBHUM kouTpons BuainenHs JIHK (HKB). Vei 3pasku, mo
JOCTIiKYIOTBCS, TyOMIOIOTECA. [X HEOOXiTHO IPOMAPKyBaTH.

1.3 Po3moposutu mpobipky 3 IIJIP-PU cymimmmo Ta perenpHO ii mepemimatd Ha
BopTekci. OcauTu Kparii HETPUBAIUM LEHTPU(YTyBaHHSM.

1.4 TlpurotyBatu po6o4y cymill 3a nponopuisiMu (tadsm. 51):
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Tabmus 51
Ckaaja po6ouoi cyminri

KOMIOHEHTI :II-GJIBKiCTb 3pa3KiB (MKJI)N
Taq roniiepaca 180 (SN
0,2 (0,2xN+1")
B koxHY npobipky BHeCTH 110 18 MKJI peakIiitHoi cymii
JHK 3pa3zka ‘ 2 MK
3arajbpHa KUIBKICTh peakIiiiHoi cyminti 20 MK

“Skuto Ginbire 10 3paskis.

s 3anobicanusn oecpadayii peaxmusis yci pozuunu 0as IIJIP maroms Oymu 3axuwjeni 8io
NPSMUX COHAYHUX NPOMEHI8 I nepebysamu 8 po3mMopo’CceHOMy cmani He Oinvute 1 200.

1.5 TotoBy poOouy CyMill peTeIbHO TMepeMillaTh Ha BOPTEKCi, Kpamii OCaauTH
neHtpudyryBanssaMm. Ilo 18 Mk rotoBoi poGouoi cymimn JoAaTH OKPEMHUM HAKOHEUHHKOM 3
aepo30JIbHUM Oap’€poM B YHCTI MPOOipKH.

1.6 BUKOpPHCTOBYIOUM HAaKOHEYHHK 3 aepo30JbHUM (inbTpom, aoxatu no 2 mka JHK
3paska B MPoOipKH 3 pOOOYOI0 CYMIIIIIITFO.

1.7 Y npo0ipKy HEraTMBHOTO KOHTPOJBHOTO 3pa3ka BHecTH 2 MKI po3uuHy HK3 (-), y
npoOipKy MO3UTHBHOTO KOHTPOJIO 3pa3ka BHectn 2 MK [1K3 (+).

2. YmoBu npoBenennsi IVIP y peaabHomy yaci

2.1 CTBOpUTH TUIAHIICTHHHA JOKYMEHT BIJIIOBIIHO IO IHCTPYKIIi JJisi amrntidikaropa,
3amaun  JIeTekiiro  (uyopecuentux OapBuukiB FAM  (35S-mpomotop), ROX (NOS-
tepminatop), JOE (Lec). V Bumanky KOPHCTYBaHHS aMIUTi(iKaTopoM uIsi OLiHKHM (DOHOBOT
¢aryopecuienuii B sskocTi nacuBHOro 6apBHuKa ROX, BiAKIIOUMTH 110 QYHKIIIO.

2.2 Po3MmicTUTH MiArOTOBJIEHI MHpPOOIpKM B IUIAHIIET amiuliikaropa BIANOBIIHO [0
MiArOTOBJIEHOTO IJIAHIIETHOTO TOKYMEHTA. 3a/1aT! IporpamMy aMIntidikaiii, Mo HaBeIeHa HIKIE
(Tabm. 52):

Tabnunsa 52
BazoBuii mpoToKo aMmmtidikamii
o KinbkicTh
Etamn | Temneparypa, °C Yac, xB. IIpouec -
1 94 3:00 neHarypanis JJTHK 1
2 95 0:20 neHarypanis JJTHK
3 60 0:40, 3iioMKa r16pnnn§aulﬂ Ta eoHratlis 45
(merexuis dmyopecueHtrii)

3aM1CTb KaHaly ()JIyOpecLeHTHOTO 6apBHm<a JOE moxHa BukopucroByBatu kananu HEX ta VIC.
“TIporpama amrmidikarii Mae GyTH ONTHMI30BaHa ITiJ KOHKPETHHUIT aMIITi(iKaTop.

3. OnpauroBaHHs Ta 0(pOpMIIEHHS pe3yJIbTaTiB BUMIPIOBAHb

3.1 3a pomomMoror mporpamMHoOro 3a0e3meyeHHs OUIHIOTh KpHUBl amrutidikarii
HETaTHBHUX 1 O3UTUBHUX KOHTPOJILHUX 3pa3KiB, oTpuManux i 6apeHukiB FAM, JOE, ROX.

3.2 Kpusi ammiigikauii HK3 ta HKB, orpumani ans 3raganux GapBHMKIB, HE MOBUHHI
nepeBuIlyBaTy 0a30BY JiHIlO, @ 3HAYCHHs1 TOporoBoro 1ukiry Ct MaroTe OyTH BiCYTHIMHU.

3.3 Kpusi ammmidikamnii [IKB, orpumani ans Bcix 3rajgaHux OapBHHKIB, MaiOTh OyTH
CUTMOBHMJHOI ()OpMH, MOBHHHI OyTH NPHUCYTHI 3HaueHHS mnoporoBoro mmkiy Ct. B iHmomy
BUIIAJIKy HE0O0X1/THO HOBTOPUTH TpoLIEeC, mounHarouu 3 BuaiienHs JJHK.

3.4 3a nOmoOMOTror0 MPOrpaMHOro 3abe3NedyeHHs OIIHUTH KpHBI amIuTiikamii 1 3HaYeHHS
noporoBoro 1ukiy Ct 3paskiB.

[HTeprperalisi OTpUMaHHUX PE3yIbTATIB MPOBOAUTHCS 32 TaHUMHU TaOmuIl 53.
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Tabmurs 53
InTepnperanisi oTpUMaHUX pe3yJIbTATIB

HasiBHicTh KpuBOi Ta
3nauenus Ct BucHoBok

JOE | FAM ROX

— — — 3pazok He mictuTh JIHK coi, mpomoTopa 35S Ta Tepminatopa NOS

3pazoxk wmictuteh JIHK coi, He w™ictuth mpomoTopa 35S Ta

+ — - :
tepminaropa NOS
3pazok mictuth JJHK coi Ta mpomoTtop 35S, He MiCTHTh TepMiHATOpa
+ + —
NOS
+ B + 3pazok wmictute JHK coi Ta tepminatop NOS, He wMmicTUThH
poMoTopa 35S
+ + + 3pazok mictuth JIHK coi, mpomorop 35S ta Tepminatrop NOS

3pazok He Mictuth JIHK coi, age mictuth mpomorop 35S Ta

- " * tepminarop NOS

3.5 V 3pasky BussiaeHo JIHK coi, KO /UIs HHOrO BH3HAYEHO 3HAYEHHS MOPOTOBOTO
mukny Ct<40. 3a orpumanns 3HadeHHs Ct> 40, HEOOXiTHO TMOBTOPUTH MPOLEC IS JAHOTO
3pa3ka, mouynHatoun 3 eramy uauieHHs JHK. 3a moBTopHOro otpumaHHs moaiOHMX 3HA4YEHBb
3pa30K BBAXKAETHCA TAKUM, IO HE MIAJIArae aHajizy uepe3 HU3bKUM BiacoTok ymicry JIHK
col.

3.6 Y 3pasky BusiBIeHO mpomotop 35S, sakmo mo kaHary FAM s HbOro BH3HAYEHO
3Ha4eHHs 1oporosoro pisHs Ct.

3.7 ¥V 3pasky Bussneno tepminarop NOS, sxmo no kanany ROX mis HbOro BU3HAYEHO
3HaYeHHS MOporoBoro piBas Ct.

Buxopucrana jiteparypa

1. ACTY ISO 21570:2005 «IIpomyktn xap4oBi. MeTonu BUSBICHHS TE€HETHYHO
MOIM(DIKOBAaHUX OpPraHi3MiB 1 TPOAYKTIB 3 ixHIM BMicTOM. KijbKiCHI MeTOAM Ha OCHOBI
aHaJi3yBaHHS HYKJIETHOBOI KUCIIOTHY.

2. TP «B peanbHom Bpemenn» / [Pebpukos [I. B., CamatoB I'. A., Tpopumos . 1O. u
np.]; nmox pexn. 1. B. Pe6pukos. — M.: bunom. JlaGopaTtopus 3uanwmii, 2009. — 223 c.

3. Higuchi R. Kinetic PCR Analysis: Real-time monitoring of DNA amplification
reactions// Biotechnology. — 1993. — Ne 11. — 1026-1030.

4.5 MeToaunka npoBe/ieHHs N0J1iMepa3Hol JTAaHIIOT0BOI peakuii 17151 BUBYEHHS
MOJIeKYJISIPHO-TeHeTHYHOT 0 noJiiMmopdizmy coptiB pociun 3a nonomoror ISSR i SSR
MapKepiB Ta BidyaJjizauii npoaykriB ammuigikanii

Cdepa 3acTocyBanHst

Lls MeTomMKa BCTAaHOBIIOE TPOIEAYPY MPOBEICHHS TOJIMEPa3HOi JIAHIFOTOBOT peaKxilil
JUIs BUBYEHHS 1OJIIMOP(i3My COPTIB POCIIHH 32 JI0TIOMOTOI0 MOJIEKYJISIPHO-TEHETHYHUX MapKepiB.
Metonnka Moxe OyTH BUKOPHUCTaHA JJIs aHANIi3y T€HOMY COPTIB YCiX BHJIIB POCIIUH.

ITinroroBka Ta npoBegeHHs aHATIZY

1. 3pazox TtecroBanoi JAHK — 1 Mkn po3umHy (BHXiZHa KOHULEHTpauis |MKr/mi)
NEePEHOCATH Y MIKpOLIEHTPUYKHY npodipky 06’emom 0,2 a6o 0,5 mur.

2. B mikpouenTpudyxHy npoOipKy 3 allikBOTOIO TECTOBAHOTO 3pa3Ka J0JalTh 24 MKII
peaxkuiifHol CyMillll HACTYITHOTO CKJIaAy B po3paxyHKy Ha 1 3pa3ok:

10x0ydep 2,5 MK
10MM gHT® 0,5-1,6 Mk
Tpaiivepn 10 MxM/m° 0,5-1 mkn
25 uM MqgCl, 1,5-2,5 MK
Tag-momimepasa 0,4 M
JeioHizoBaHa Boja 110 25 MK
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3. IIpoGipky i3 amikBoTtoto JIHK TtecroBaHoro 3paska Ta peakIiifHOI CYMIIIIIIIO
nenTpudyryoTh mpu 13000 g, 100 ocaguTy KpaluIMHU Ha CTIHII TPOOIPKH.

4. Ha orpumaHuii pO3YMH HAIIApOBYIOTH 15 MK MiHepanbHOi ouii, mo0 3amobirtu
BUIIAPOBYBAHHIO MPOTITOM MPOBEICHHS MOJIIMEPA3HOI JIAHLFOTOBOI PeaKIlii.

5. IIpo6ipku mepeHocsATh Y TEPMOLIMKIIEP.

6. Ilicna mpoBeneHHs peakiii MPOBOAATH €NEKTPO(OpeTHYHEe pPO3IAITICHHS MPOAYKTIB
amrutidikarii y 2 %-omy arapo3HOMy Teiti.

7. Hns mpurotyBanus 60 (170) mur arapo3Horo reiro (BiAMOBITHO 10 00’ €My CTOJHMKA IS
3aJIMBKH TeliB) KOHIEHTpariero 2 % 3BaxyoTh 1,2 (3,4) T arapos3u, mepeMimyrTh ii B MipHY
emHicTh Ta gonmBaTh TBE 0ydep mo mitku 60 M (170 mur) BiamoBigHO.

8. TI'enb pO3TOILIIOIOTH 10 KOHCHUCTEHIT piauHu, gomatote 7 (15) Mk erumito
OpOMHUCTOTO, PETEIFHO MEPEMIIIYIOTh, 3aJIMBAIOTh B €ICKTPOPOPETUUHUI CTOJIUK Ta BCTABISIOThH
rpe6inky A1t (GOpMyBaHHS CJIOTIB JIsl HAHECEHHSI MPOYKTIB aMIuTiikarii.

9. Ilicna TOro SK Tejib 3aloiMEpU3yBaBCs, WOT0O MEPEeMIllyIOTh B Kamepy s
TOPU30HTATIBHOTO enekTpodopesy, 3amoBueny TBE Oydepom (350 mu qms manoi kamepu i
800 mu1 — 1151 BeJIMKOT) Ta BUMMAIOTh I'PEOIHKH.

10. V mepiiuii 3 oTpUMaHKX CJIOTIB 1oaarTh 7—8 Mk mMapkepy 100 m. u. (100 b. p. DNA
Ladder), y HacTymHi CJIOTH HAHOCSTD 3pa3ku, OTPUMaHi B pe3yibrati amrutidikarii (. 5-6). [Tpu
yomy 15 MKt 3paska 3mimmyroth 3 5-8 Mk 6xLoading Dye.

11. Ilicns HaHeceHHA BCIX 3pa3KiB MiX €IHATH EJNEKTPUYHUH CTPyM Ta IPOBECTH
enekTpodopes.

12. Bizyam3amito NpoayKTiB amiurigikanii NpoBOoAAT, B yinbTpadioneri Ha
TPAHCUIIOMIHATOPI MICJIA iX e1eKTPO(POPETUYHOTO PO3IITICHHS.

Buxopucrana jireparypa
1. Tlpuknannas skoouotexnosorus / [Kysnernos A. E., I'pagosa H. b., JIymaukos C. B. u
ap.]. - M.: bunowm. Jlaboparopus 3uanui, 2012. - T.1. - 629 c.
2. Pezsmkun B. U. Ilpuxnagnas monexymsipHas 6uonorusi: nocodue / Pessnkun B. U. —
I'popno: I'pl'Y, 2011. — 167 c.
3. Plant Molecular Biology (A Laboratory Manual). — 1997. — Melody S. Clark (Ed.)
Springer-Verlag Berlin Heidelberg. — P. 54-74, 305-328.

4.6 MeToauka npoBe/ieHHsI NMOJIiMepa3HOI JAHIIOr0BOI peakuii /1Ji1s1 BU3SHAYEHHS
reHeTHYHUX Moau(ikauiii y reHOMax COpPTiB POCJMH

Cdepa 3acTocyBanHst

Il MeToaMKa BCTAHOBJIOE TMPOLENYpPY [ETEKTYBaHHS T'€HETHYHUX Monudikamiii y
pociaMHaxX MeETOoAOM TojimMepasHoi JaHioroBoi peakmii  (ITJIP). Meron 0a3yeTbcs Ha
OaraTopa3oBiii amrutidikarii nesnoi aunsaku JIHK, dhpankoBaHii BiAMOBITHUMH TIpaiMepaMu, Ta
MOYKe OyTH BUKOPHCTaHHM IS aHai3y HassBHOCTI M KOMITOHEHTY B cOpTax pPOCIIUH.

IMigroroBKka T2 NpOBeAeHHS aHATI3Y

1. TecroBany JIHK 3paska (1 Mkn po3umHy — BHXiZHA KOHIEHTparis | MKr/m)
NEePEeHOCATh B MIKpoLeHTpH(]ykHY 1pobdipky 06’emom 0,2 abo 0,5 mur.

2. TlotiMm momaroth 19 MK peakmiifHOT cywmilni HAaCTYMHOTO CKJIaxy B pO3paxyHKy Ha 1
3pa3oK:

10x06ydep 2 MKII

10 MM gHT® 0,6-0,8 mxu1
[paiimepu 10 MKM/ v 0,5-1 Mk
25 u MMgClI, 1,2-1,6 Mkn
Tag-nonimepasa 0,4 Mk
JleionizoBaHa Boaa 10 20 MK

3. [TocmimoBHOCTI mpaiiMepiB 0 TECTOBAHMX CTPYKTYPHHX €JIIEMEHTIB TpPaHCTCHHHUX
KoHCTPYKIii (35S mpomoTop, NOS Tpaminarop) HaBeaeHi B TabmuIli 54.
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Tabmus 54
XapakTrepucTuka npaimepis 1 inenrudikanii 35S npomoropa ta NOS-TepminaTopa

. . Hykneorunna Kinpkicte | Temmeparypa
Te(.:TOBaHl . Hpait MOCTIIOBHICTh HYKJIEO- ribpuanzanii,
TOCIAOBHOCT! MepH 5 ... 3’ THIIB, II. H. °C
35S 1pOMOTO 35S-1 gcTccTACAAATQCCATCA 19 55
P P 3552 | gATAQTgggATTgTgcgTcA 20
. NOS-1 | gAATccTgTTgeeggTceTTg 20
NOS Tepminatop Fyae > T TTATCCTAGTTTgcgcgeTA 20 58

4. Tlpob6ipky 3 amikBororo JIHK TecroBaHoro 3paska Ta peakmiHOIO CYMIIIIIIIO
nentpudyrytots pu 13000 g, mo0 ocaauTH KparyIiHU Ha CTIHIT TPOOipKH.

5. [Ipo6ipku mepeHocsATh Y TEPMOLIMKIIEP.

6. [Ticns mpoBedeHHS peakiii MPOBOAATH €IEKTPO(OPETUUHE PO3AUICHHS MPOIYKTIB
amrutidikarii y 2 % arapozHomy redi.

7. Hns mpurotysanns 60 (170) mur arapo3Horo reio (BiIMOBIIHO 10 00’ €My CTOJIMKA JIJIs
3aJIMBKH TeiB) KOHIEHTpalliero 2 % 3BaxyioTh 1,2 (3,4) T arapo3u, mepeMinlyroTh ii B MipHY
emHicTh Ta gonuBaioTh TBE 0ydep mo mitku 60 M (170 mur) BiamosiaHo.

8. I'esib pO3TOILTIOIOTH 1O KOHCHCTEHINIT piAMHH, 101al0Th 1 (2) MKJI eTH/Ii0 OPOMKCTOrO,
pETEeNbHO NMEPEMILIYIOTh, 3AJIUBAIOTh B €JIEKTPO(POPETUUHHM CTOJIMK Ta BCTABIIAIOTh I'PEOIHKU A1
(dbopMyBaHHS TYHOK JJIsi HAHECEHHS MPOAYKTIB aMIuTi(ikaiii.

9. Ilicns TOro sk Treib 3aloJiMEpU3yBaBCs, HOro IMEpPEeMILIyIOTh B KaMmepy i
TOPH30HTAIIBHOTO eleKTpodope3y, 3anoBHeHy TBE Oydepom (350 mut miist manoi kamepu i 800 mu
— JUIs BEJIMKOT) Ta BUIMAaOTh TpeOiHKY.

10. V nmepiuii 3 oTpuMaHuX CI0TIB 10Aa0Th /—8 Mk mapkepy 100 m. #. (100 b. p. DNA
Ladder), y HacTymHi JyHKHA HAaHOCSTH 3pa3KH, OTPUMaHi B pe3yibTati amrutidikarii (. 5-6). [Tpu
yomy 15 MKt 3paska 3mimyroth 3 5-8 Mk 6xLoading Dye.

11. Bizyamizamito mnpoaykTiB amivridikamii NpoBoAsATH B yiabTpadiosieTi Ha
TPAHCUTIOMIHATOPI TICIIA iX eeKTPO(GOPETUIHOTO PO3/TIICHHS.

Buxopucrana jiteparypa

1. Ilipko 5. B. BmpoBamkeHHS METOAIB KOHTPOJIO T'€HETUYHO MOJIU(PIKOBAHUX
KOMITOHEHTIB y HACIHHEBOMY MaTepiajil CUIbChKOIOCHOJApChKUX KYJIbTYp Ta CTaHIapTH3alis iX
HopmatuBHOTO 3abesmeuenns / S1. B. Ilipko, B.I. Kopxoswmii, I'.II. Kamesapos, I.K.
Komapuuipkuii, A.I. €mens, M. B. Kyuayk, B. B. Copountcekwuii, S1. 5. Bitom // Hayka Tta
inHoBarii. — 2009. — T. 5. — Ne 2. — C. 38-49.

2. Lin H.-Y. Detection of Genetically Modified Soybeans and Maize by the Polymerase
Chain Reaction Method / H.-Y. Lin, L.-C. Chiueh, D. Y.-C. Shih // Journal of Food and Drug
Analysis. — 2000. — Vol. 8. — Ne 3. — P. 200-207.

3. Shrestha H. K. Detection of genetically modified maize (Zea mays L.) in seed samples
from Nepal / H. K. Shrestha, K.-K. Hwu, M.-C. Chang // African Journal of Biotechnology. —
2010. — Vol. 9. — Ne 34. — P. 5581-55809.

4. Plant Molecular Biology (A Laboratory Manual). — 1997. — Melody S. Clark (Ed.)
Springer-Verlag Berlin Heidelberg. — P. 54-74, 305-328.
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JomaTox 1

Tadoauus koedinieHTiB pedpakuii oJii Ta BiANOBIAHUX IM HOTHUX YK Ce
3a Temnepatypu 20°C

KoeqnuleliT Wonre uncio Koednulelf.T Momne uncio KOC(i)lLIle}EF Womnre unco
pedpaxii pedpaxiii pedpakuii

1,4720 106 1,4761 141 1,4801 175
1,4721 107 1,4762 142 1,4802 175
1,4722 108 1,4763 142 1,4803 176
1,4723 108 1,4764 143 1,4804 177
1,4724 109 1,4765 144 1,4805 178
1,4725 110 1,4766 145 1,4806 179
1,4726 111 1,4767 146 1,4807 180
1,4727 112 1,4768 147 1,4808 181
1,4728 113 1,4769 147 1,4809 181
1,4729 114 1,4770 148 1,4810 182
1,4730 114 14771 149 1,4811 183
1,4731 115 1,4772 150 1,4812 184
1,4732 116 1,4773 151 1,4813 185
1,4733 117 14774 152 1,4814 186
1,4734 118 1,4775 153 1,4815 186
1,4735 119 1,4776 153 1,4816 187
1,4736 119 14777 154 1,4817 188
1,4737 120 1,4778 155 1,4818 189
1,4738 121 1,4779 156 1,4819 190
1,4739 122 1,4780 157 1,4820 191
1,4740 123 1,4781 158 1,4821 192
14741 124 1,4782 158 1,4822 192
1,4742 125 1,4783 159 1,4823 193
1,4743 125 1,4784 160 1,4824 194
1,4744 126 1,4785 161 1,4825 195
1,4745 127 1,4786 162 1,4826 196
1,4746 128 1,4787 163 1,4827 197
1,4747 129 1,4788 164 1,4828 197
1,4748 130 1,4789 164 1,4829 198
1,4749 131 1,4790 165 1,4830 199
1,4750 131 1,4791 166 1,4831 200
1,4751 132 1,4792 167 1,4832 201
1,4752 133 1,4793 168 1,4833 202
1,4753 134 1,4794 169 1,4834 203
1,4754 135 1,4795 169 1,4835 203
1,4755 136 1,4796 170 1,4836 204
1,4756 136 1,4797 171 1,4837 205
1,4757 137 1,4798 172 1,4838 206
1,4758 138 1,4799 173 1,4839 207
1,4759 139 1,4800 174 1,4840 208
1,4760 140 - - - -
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JomaToxk 2
TabGumus 10 BU3HAYEHHSI BMICTY I1I0K03M 32 bepTpanom, mr

Mins I'mroxo3a Mine I'imroko3a Mins I'mroko3a Mins I'mroxo3a
20,4 10,00 25,1 12,40 29,8 14,79 34,5 17,15
20,5 10,05 25,2 12,45 29,9 14,84 34,6 17,20
20,6 10,10 25,3 12,50 30,0 14,89 34,7 17,25
20,7 10,15 25,4 12,55 30,1 14,95 34,8 17,30
20,8 10,20 25,5 12,60 30,2 15,00 34,9 17,35
20,9 10,25 25,6 12,65 30,3 15,05 35,0 17,40
21,0 10,30 25,7 12,70 30,4 15,10 35,1 17,45
211 10,35 25,8 12,75 30,5 15,15 35,2 17,50
21,2 10,40 25,9 12,80 30,6 15,20 35,3 17,55
21,3 10,45 26,0 12,85 30,7 15,25 35,4 17,60
214 10,50 26,1 12,90 30,8 15,30 35,5 17,65
215 10,55 26,2 12,95 30,9 15,35 35,6 17,70
21,6 10,60 26,3 13,00 31,0 15,40 35,7 17,75
21,7 10,65 26,4 13,05 31,1 15,45 35,8 17,80
21,8 10,70 26,5 13,10 31,2 15,50 35,9 17,85
21,9 10,75 26,6 13,15 31,3 15,55 36,0 17,90
22,0 10,80 26,7 13,20 31,4 15,60 36,1 17,95
22,1 10,85 26,8 13,25 315 15,65 36,2 18,00
22,2 10,90 26,9 13,30 31,6 15,70 36,3 18,05
22,3 10,95 27,0 13,35 31,7 15,75 36,4 18,11
22,4 11,00 27,1 13,40 31,8 15,80 36,5 18,16
22,5 11,05 27,2 13,45 31,9 15,85 36,6 18,21
22,6 11,11 27,3 13,50 32,0 15,90 36,7 18,26
22,7 11,16 27,4 13,55 32,1 15,95 36,8 18,32
22,8 11,21 27,5 13,60 32,2 16,00 36,9 18,37
22,9 11,26 27,6 13,65 32,3 16,05 37,0 18,42
23,0 11,32 27,7 13,70 32,4 16,10 37,1 18,47
23,1 11,37 27,8 13,75 32,5 16,15 37,2 18,53
23,2 11,42 27,9 13,80 32,6 16,20 37,3 18,58
23,3 11,47 28,0 13,85 32,7 16,25 37,4 18,63
23,4 11,53 28,1 13,90 32,8 16,30 37,5 18,68
23,5 11,58 28,2 13,95 32,9 16,35 37,6 18,74
23,6 11,63 28,3 14,00 33,0 16,40 37,7 18,79
23,7 11,68 28,4 14,05 33,1 16,45 37,8 18,84
23,8 11,74 28,5 14,11 33,2 16,50 37,9 18,89
23,9 11,79 28,6 14,16 33,3 16,55 38,0 18,95
24,0 11,84 28,7 14,21 33,4 16,60 38,1 19,00
24,1 11,89 28,8 14,26 33,5 16,65 38,2 19,05
24,2 11,95 28,9 14,32 33,6 16,70 38,3 19,10
24,3 12,00 29,0 14,37 33,7 16,75 38,4 19,15
24,4 12,05 29,1 14,42 33,8 16,80 38,5 19,20
24,5 12,10 29,2 14,47 33,9 16,85 38,6 19,25
24,6 12,15 29,3 14,53 34,0 16,90 38,7 19,30
24,7 12,20 29,4 14,58 34,1 16,95 38,8 19,35
24,8 12,25 29,5 14,63 34,2 17,00 38,9 19,40
24,9 12,30 29,6 14,68 34,3 17,05 39,0 19,45
25,0 12,35 29,7 14,74 34,4 17,10 39,1 19,50
39,2 19,55 43,9 22,00 48,6 24,47 53,3 26,95
39,3 19,60 44,0 22,05 48,7 24,53 53,4 27,00
39,4 19,65 44,1 22,11 48,8 24,58 53,5 27,05
39,5 19,70 44,2 22,16 48,9 24,63 53,6 27,11
39,6 19,75 44,3 22,21 49,0 24,68 53,7 27,16
39,7 19,80 44.4 22,26 49,1 24,74 53,8 27,21
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Mizns T'nmroko3a Mins T'mroxo3a Mins T'mroxo3a Mins T'mroxo3a
39,8 19,85 445 22,32 49,2 24,79 53,9 27,26
39,9 19,90 44,6 22,37 49,3 24,84 54,0 27,32
40,0 19,95 44,7 22,42 49,4 24,89 54,1 27,37
40,1 20,00 44,8 22,47 49,5 24,95 54,2 27,42
40,2 20,05 44,9 22,53 49,6 25,00 54,3 27,47
40,3 20,11 45,0 22,58 49,7 25,05 54,4 27,53
40,4 20,16 45,1 22,63 49,8 25,11 54,5 27,58
40,5 20,21 45,2 22,68 49,9 25,16 54,6 27,63
40,6 20,26 45,3 22,74 50,0 25,21 54,7 27,68
40,7 20,32 45,4 22,79 50,1 25,26 54,8 27,74
40,8 20,37 45,5 22,84 50,2 25,32 54,9 27,79
40,9 20,42 45,6 22,89 50,3 25,37 55,0 27,84
41,0 20,47 45,7 22,95 50,4 25,42 55,1 27,89
41,1 20,53 45,8 23,00 50,5 25,47 55,2 27,95
41,2 20,58 45,9 23,05 50,6 25,53 55,3 28,00
41,3 20,63 46,0 23,11 50,7 25,58 55,4 28,05
41,4 20,68 46,1 23,16 50,8 25,63 55,5 28,11
41,5 20,74 46,2 23,21 50,9 25,68 55,6 28,16
41,6 20,79 46,3 23,26 51,0 25,74 55,7 28,21
41,7 20,84 46,4 23,32 51,1 25,79 55,8 28,26
41,8 20,89 46,5 23,37 51,2 25,84 55,9 28,32
41,9 20,95 46,6 23,42 51,3 25,89 56,0 28,37
42,0 21,00 46,7 23,47 51,4 25,95 56,1 28,42
42,1 21,05 46,8 23,53 51,5 26,00 56,2 28,47
42,2 21,11 46,9 23,58 51,6 26,05 56,3 28,53
42,3 21,16 47,0 23,63 51,7 26,11 56,4 28,58
42,4 21,21 47,1 23,68 51,8 26,16 56,5 28,63
42,5 21,26 47,2 23,74 51,9 26,21 56,6 28,68
42,6 21,32 47,3 23,79 52,0 26,26 56,7 28,74
42,7 21,37 47,4 23,84 52,1 26,32 56,8 28,79
42,8 21,42 47,5 23,89 52,2 26,37 56,9 28,84
42,9 21,47 47,6 23,95 52,3 26,42 57,0 28,89
43,0 21,53 47,7 24,00 52,4 26,47 57,1 28,95
43,1 21,58 47,8 24,05 52,5 26,53 57,2 29,00
43,2 21,63 47,9 24,11 52,6 26,58 57,3 29,05
43,3 21,68 48,0 24,16 52,7 26,63 57,4 29,11
43,4 21,74 48,1 24,21 52,8 26,68 57,5 29,16
43,5 21,79 48,2 24,26 52,9 26,74 57,6 29,21
43,6 21,84 48,3 24,32 53,0 26,79 57,7 29,26
43,7 21,89 48,4 24,37 53, 26,84 57,8 29,32
43,8 21,95 48,5 24,42 53, 26,89 57,9 29,37
58,0 29,42 62,7 31,95 67,4 34,50 72,1 37,06
58,1 29,47 62,8 32,00 67,5 34,56 72,2 37,11
58,2 29,53 62,9 32,06 67,6 34,61 72,3 37,17
58,3 29,58 63,0 32,11 67,7 34,67 72,4 37,22
58,4 29,63 63,1 32,17 67,8 34,72 72,5 37,28
58,5 29,68 63,2 32,22 67,9 34,78 72,6 37,33
58,6 29,74 63,3 32,28 68,0 34,83 72,7 37,39
58,7 29,79 63,4 32,33 68,1 34,89 72,8 37,44
58,8 29,84 63,5 32,39 68,2 34,94 72,9 37,50
58,9 29,89 63,6 32,44 68,3 35,00 73,0 37,56
59,0 29,95 63,7 32,50 68,4 35,06 73,1 37,61
59,1 30,00 63,8 32,56 68,5 35,11 73,2 37,67
59,2 30,06 63,9 32,61 68,6 35,17 73,3 37,72
59,3 30,11 64,0 32,67 68,7 35,22 73,4 37,78
59,4 30,17 64,1 32,72 68,8 35,28 73,5 37,83
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Mizns T'imroxo3a Mins T'mroxo3a Mins T'mroxo3a Mins T'mroxo3a
59,5 30,22 64,2 32,78 68,9 35,33 73,6 37,89
59,6 30,28 64,3 32,83 69,0 35,39 73,7 37,94
59,7 30,33 64,4 32,89 69,1 35,44 73,8 38,00
59,8 30,39 64,5 32,94 69,2 35,50 739 38,05
59,9 30,44 64,6 33,00 69,3 35,56 74,0 38,11
60,0 30,50 64,7 33,05 69,4 35,61 74,1 38,16
60,1 30,56 64,8 33,11 69,5 35,67 74,2 38,21
60,2 30,61 64,9 33,16 69,6 35,72 74,3 38,26
60,3 30,67 65,0 33,21 69,7 35,78 74,4 38,32
60,4 30,72 65,1 33,26 69,8 35,83 74,5 38,37
60,5 30,78 65,2 33,32 69,9 35,89 74,6 38,42
60,6 30,83 65,3 33,37 70,0 35,94 74,7 38,47
60,7 30,89 65,4 33,42 70,1 36,00 74,8 38,53
60,8 30,94 65,5 33,47 70,2 36,05 74,9 38,58
60,9 31,00 65,6 33,53 70,3 36,11 75,0 38,63
61,0 31,05 65,7 33,58 70,4 36,16 75,1 38,68
61,1 31,11 65,8 33,63 70,5 36,21 75,2 38,74
61,2 31,16 65,9 33,68 70,6 36,26 75,3 38,79
61,3 31,21 66,0 33,74 70,7 36,32 75,4 38,84
61,4 31,26 66,1 33,79 70,8 36,37 75,5 38,89
61,5 31,32 66,2 33,84 70,9 36,42 75,6 38,95
61,6 31,37 66,3 33,89 71,0 36,47 75,7 39,00
61,7 31,42 66,4 33,95 71,1 36,53 75,8 39,06
61,8 31,47 66,5 34,00 71,2 36,58 75,9 39,11
61,9 31,53 66,6 34,06 71,3 36,63 76,0 39,17
62,0 31,58 66,7 34,11 71,4 36,68 76,1 39,22
62,1 31,63 66,8 34,17 715 36,74 76,2 39,28
62,2 31,68 66,9 34,22 71,6 36,79 76,3 39,33
62,3 31,74 67,0 34,28 71,7 36,84 76,4 39,39
62,4 31,79 67,1 34,33 71,8 36,89 76,5 39,44
62,5 31,84 67,2 34,39 71,9 36,95 76,6 39,50
62,6 31,89 67,3 34,44 72,0 37,00 76,7 39,56
76,8 39,61 81,5 42,22 86,2 44,88 90,9 47,50
76,9 39,67 81,6 42,28 86,3 44,94 91,0 47,56
77,0 39,72 81,7 42,33 86,4 45,00 91,1 47,61
77,1 39,78 81,8 42,39 86,5 45,06 91,2 47,67
77,2 39,83 81,9 42,44 86,6 4511 91,3 47,72
77,3 39,89 82,0 42,50 86,7 45,17 91,4 47,78
77,4 39,94 82,1 42,56 86,8 45,22 91,5 47,83
77,5 40,00 82,2 42,61 86,9 45,28 91,6 47,89
77,6 40,06 82,3 42,67 87,0 45,33 91,7 47,94
77,7 40,11 82,4 42,72 87,1 45,39 91,8 48,00
77,8 40,17 82,5 42,78 87,2 45,44 91,9 48,06
77,9 40,22 82,6 42,83 87,3 45,50 92,0 48,11
78,0 40,28 82,7 42,89 87,4 45,56 92,1 48,17
78,1 40,33 82,8 42,94 87,5 45,61 92,2 48,22
78,2 40,39 82,9 43,00 87,6 45,67 92,3 48,28
78,3 40,44 83,0 43,6 87,7 45,72 92,4 48,33
78,4 40,50 83,1 43,11 87,8 45,78 92,5 48,39
78,5 40,56 83,2 43,17 87,9 45,83 92,6 48,44
78,6 40,61 83,3 43,22 88,0 45,89 92,7 48,50
78,7 40,67 83,4 43,28 88,1 45,94 92,8 48,56
78,8 40,72 83,5 43,33 88,2 46,00 92,9 48,61
78,9 40,78 83,6 43,39 88,3 46,06 93,0 48,67
79,0 40,83 83,7 43,44 88,4 46,11 93,1 48,72
79,1 40,89 83,8 43,50 88,5 46,17 93,2 48,78
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Mizns T'imroxo3a Mins T'mroxo3a Mins I'mroxo3a Mins T'mroxo3a
79,2 40,94 83,9 43,56 88,6 46,22 93,3 48,83
79,3 41,00 84,0 43,61 88,7 46,28 93,4 48,89
79,5 41,06 84,1 43,67 88,8 46,33 93,5 48,94
79,4 41,11 84,2 43,72 88,9 46,39 93,6 49,00
79,6 41,17 84,3 43,78 89,0 46,44 93,7 49,06
79,7 41,22 84,4 43,83 89,1 46,50 93,8 49,11
79,8 41,28 84,5 43,89 89,2 46,56 93,9 49,17
79,9 41,33 84,6 43,94 89,3 46,61 94,0 49,22
80,0 41,39 84,7 44,00 89,4 46,67 94,1 49,28
80,1 41,44 84,8 44,06 89,5 46,72 94,2 49,33
80,2 41,50 84,9 44,12 89,6 46,78 94,3 49,39
80,3 41,56 85,0 44,18 89,7 46,83 94,4 49,44
80,4 41,61 85,1 44,24 89,8 46,89 94,5 49,50
80,5 41,67 85,2 44,29 89,9 46,94 94,6 49,56
80,6 41,72 85,3 44,35 90,0 47,00 94,7 49,61
80,7 41,78 85,4 44,41 90,1 47,06 94,8 49,67
80,8 41,83 85,5 44,47 90,2 47,11 94,9 49,72
80,9 41,89 85,6 44,53 90,3 47,17 95,0 49,78
81,0 41,94 85,7 44,59 90,4 47,22 95,1 49,83
81,1 42,00 85,8 44,65 90,5 47,28 95,2 49,89
81,2 42,06 85,9 44,71 90,6 47,33 95,3 49,94
81,3 42,11 86,0 44,76 90,7 47,39 95,4 50,00
81,4 42,17 86,1 44,82 90,8 47,44 95,5 50,06
95,6 50,12 100,3 52,82 105,0 55,53 109,7 58,22
95,7 50,18 100,4 52,88 105,1 55,59 109,8 58,28
95,8 50,24 100,5 52,94 105,2 55,65 109,9 58,33
95,9 50,29 100,6 53,00 105,3 55,71 110,0 58,39
96,0 50,35 100,7 53,06 105,4 55,76 110,1 58,44
96,1 50,41 100,8 53,12 105,5 55,82 110,2 58,50
96,2 50,47 100,9 53,18 105,6 55,88 110,3 58,56
96,3 50,53 101,0 53,24 105,7 55,94 110,4 58,61
96,4 50,59 101,1 53,29 105,8 56,00 110,5 58,67
96,5 50,65 101,2 53,35 105,9 56,06 110,6 58,72
96,6 50,71 101,3 53,41 106,0 56,11 110,7 58,78
96,7 50,76 101,4 53,47 106,1 56,17 110,8 58,83
96,8 50,82 101,5 53,53 106,2 56,22 110,9 58,89
96,9 50,88 101,6 53,59 106,3 56,28 111,0 58,94
97,0 50,94 101,7 53,65 106,4 56,33 1111 59,00
97,1 51,00 101,8 53,71 106,5 56,39 111,2 59,06
97,2 51,06 101,9 53,76 106,6 56,44 111,3 59,12
97,3 51,11 102,0 53,82 106,7 56,50 111,4 59,18
97,4 51,17 102,1 53,88 106,8 56,56 1115 59,24
97,5 51,22 102,2 53,94 106,9 56,61 111,6 59,29
97,6 51,28 102,3 54,00 107,0 56,67 111,7 59,35
97,7 51,33 102,4 54,06 107,1 56,72 111,8 59,41
97,8 51,39 102,5 54,11 107,2 56,78 111,9 59,47
97,9 51,44 102,6 54,17 107,3 56,83 112,0 59,53
98,0 51,50 102,7 54,22 107,4 56,89 112,1 59,59
98,1 51,56 102,8 54,28 107,5 56,94 112,2 59,65
98,2 51,61 102,9 54,33 107,6 57,00 112,3 59,71
98,3 51,67 103,0 54,39 107,7 57,06 112,4 59,76
98,4 51,72 103,1 54,44 107,8 57,12 112,5 59,82
98,5 51,78 103,2 54,50 107,9 57,18 112,6 59,88
98,6 51,83 103,3 54,56 108,0 57,24 112,7 59,94
98,7 51,89 103,4 54,61 108,1 57,29 112,8 60,00
98,8 51,94 103,5 54,67 108,2 57,35 112,9 60,06
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Mizns T'imroxo3a Migs T'mroxo3a Mins I'mroxo3a Mins T'mroxo3a
98,9 52,00 103,6 54,72 108,3 57,41 113,0 60,12
99,0 52,06 103,7 54,78 108,4 57,47 113,1 60,18
99,1 52,12 103,8 54,83 108,5 57,53 113,2 60,24
99,2 52,18 103,9 54,89 108,6 57,59 113,3 60,29
99,3 52,24 104,0 54,94 108,7 57,65 113,4 60,35
99,4 52,29 104,1 55,00 108,8 57,71 113,5 60,41
99,5 52,35 104,2 55,06 108,9 57,76 113,6 60,47
99,6 52,41 104,3 55,12 109,0 57,82 113,7 60,53
99,7 52,47 104,4 55,18 109,1 57,88 113,8 60,59
99,8 52,53 104,5 55,24 109,2 57,94 113,9 60,65
99,9 52,59 104,6 55,29 109,3 58,00 114,0 60,71
100,0 52,65 104,7 55,35 109,4 58,06 114,1 60,76
100,1 52,71 104,8 55,41 109,5 58,11 114,2 60,82
100,2 52,76 104,9 55,47 109,6 58,17 114,3 60,88
114,4 60,94 114,7 61,12 115,0 61,29 115,3 61,47
114,5 61,00 114,8 61,18 115,1 61,35 115,4 61,53
114,6 61,06 114,9 61,24 115,2 61,41 115,5 61,59
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Jlomatox 3

Ta6auus 10 BU3HAYEHHS BMicTY iHBepTOBaHOI0 HYKpYy 3a beprpanom, mr

Minp Hyxop Minp Iyxop Minp Iyxop Mine Iyxop
20,6 10,00 24,5 11,95 28,4 13,95 32,3 15,90
20,7 10,05 24,6 12,00 28,5 14,00 32,4 15,95
20,8 10,10 24,7 12,05 28,6 14,05 32,5 16,00
20,9 10,15 24,8 12,11 28,7 14,10 32,6 16,05
21,0 10,20 24,9 12,16 28,8 14,15 32,7 16,10
21,1 10,25 25,0 12,21 28,9 14,20 32,8 16,15
21,2 10,30 25,1 12,26 29,0 14,25 32,9 16,20
21,3 10,35 25,2 12,32 29,1 14,30 33,0 16,25
214 10,40 25,3 12,37 29,2 14,35 33,1 16,30
21,5 10,45 25,4 12,42 29,3 14,40 33,2 16,35
21,6 10,50 25,5 12,47 29,4 14,45 33,3 16,40
21,7 10,55 25,6 12,53 29,5 14,50 33,4 16,45
21,8 10,60 25,7 12,58 29,6 14,55 33,5 16,50
219 10,65 25,8 12,63 29,7 14,60 33,6 16,55
22,0 10,70 259 12,68 29,8 14,65 33,7 16,60
22,1 10,75 26,0 12,74 29,9 14,70 33,8 16,65
22,2 10,80 26,1 12,79 30,0 14,75 33,9 16,70
22,3 10,85 26,2 12,84 30,1 14,80 34,0 16,75
22,4 10,90 26,3 12,89 30,2 14,85 34,1 16,80
22,5 10,95 26,4 12,95 30,3 14,90 34,2 16,85
22,6 11,00 26,5 13,00 30,4 14,95 34,3 16,90
22,7 11,05 26,6 13,05 30,5 15,00 34,4 16,95
22,8 11,10 26,7 13,10 30,6 15,05 34,5 17,00
22,9 11,15 26,8 13,15 30,7 15,10 34,6 17,05
23,0 11,20 26,9 13,20 30,8 15,15 34,7 17,11
23,1 11,25 27,0 13,25 30,9 15,20 34,8 17,16
23,2 11,30 27,1 13,30 31,0 15,25 34,9 17,21
23,3 11,35 27,2 13,35 31,1 15,30 35,0 17,26
23,4 11,40 27,3 13,40 31,2 15,35 35,1 17,32
23,5 11,45 27,4 13,45 31,3 15,40 35,2 17,37
23,6 11,50 27,5 13,50 31,4 15,45 35,3 17,42
23,7 11,55 27,6 13,55 31,5 15,50 35,4 17,47
23,8 11,60 27,7 13,60 31,6 15,55 35,5 17,53
23,9 11,65 27,8 13,65 31,7 15,60 35,6 17,58
24,0 11,70 279 13,70 31,8 15,65 35,7 17,63
24,1 11,75 28,0 13,75 31,9 15,70 35,8 17,68
24,2 11,80 28,1 13,80 32,0 15,75 35,9 17,74
24,3 11,85 28,2 13,85 32,1 15,80 36,0 17,79
24,4 11,90 28,3 13,90 32,2 15,85 36,1 17,84
36,2 17,89 40,9 20,26 45,6 22,74 50,3 25,26
36,3 17,95 41,0 20,32 45,7 22,79 50,4 25,32
36,4 18,00 41,1 20,37 45,8 22,84 50,5 25,37
36,5 18,05 41,2 20,42 45,9 22,89 50,6 25,42
36,6 18,10 41,3 20,47 46,0 22,95 50,7 25,47
36,7 18,15 41,4 20,53 46,1 23,00 50,8 25,53
36,8 18,20 41,5 20,58 46,2 23,05 50,9 25,58
36,9 18,25 41,6 20,63 46,3 23,11 51,0 25,63
37,0 18,30 41,7 20,68 46,4 23,16 51,1 25,68
37,1 18,35 41,8 20,74 46,5 23,21 51,2 25,74
37,2 18,40 41,9 20,79 46,6 23,26 51,3 25,79
37,3 18,45 42,0 20,84 46,7 23,32 51,4 25,84
37,4 18,50 42,1 20,89 46,8 23,37 51,5 25,89
37,5 18,55 42,2 20,95 46,9 23,42 51,6 25,95
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Migs Lyxop Mins Llykop Mins Llykop Mins Lyxop
37,6 18,60 42,3 21,00 47,0 23,47 51,7 26,00
37,7 18,65 42,4 21,05 47,1 23,53 51,8 26,05
37,8 18,70 42,5 21,11 47,2 23,58 51,9 26,11
37,9 18,75 42,6 21,16 47,3 23,63 52,0 26,16
38,0 18,80 42,7 21,21 47,4 23,68 52,1 26,21
38,1 18,85 42,8 21,26 47,5 23,74 52,2 26,26
38,2 18,90 42,9 21,32 47,6 23,79 52,3 26,32
38,3 18,95 43,0 21,37 47,7 23,84 52,4 26,37
38,4 19,00 43,1 21,42 47,8 23,89 52,5 26,42
38,5 19,05 43,2 21,47 47,9 23,95 52,6 26,47
38,6 19,10 43,3 21,53 48,0 24,00 52,7 26,53
38,7 19,15 43,4 21,58 48,1 24,06 52,8 26,58
38,8 19,20 43,5 21,63 48,2 24,11 52,9 26,63
38,9 19,25 43,6 21,58 48,3 24,17 53,0 26,68
39,0 19,30 43,7 21,74 48,4 24,22 53,1 26,74
39,1 19,35 43,8 21,79 48,5 24,28 53,2 26,79
39,2 19,40 43,9 21,84 48,6 24,33 53,3 26,84
39,3 19,45 44,0 21,89 48,7 24,39 53,4 26,89
39,4 19,50 44,1 21,95 48,8 24,44 53,5 26,95
39,5 19,55 44,2 22,00 48,9 24,50 53,6 27,00
39,6 19,60 44,3 22,05 49,0 24,56 53,7 27,05
39,7 19,65 44,4 22,11 49,1 24,61 53,8 27,11
39,8 19,70 44,5 22,16 49,2 24,67 53,9 27,16
39,9 19,75 44,6 22,21 49,3 24,72 54,0 27,21
40,0 19,80 44,7 22,26 49,4 24,78 54,1 27,26
40,1 19,85 44.8 22,32 49,5 24,83 54,2 27,32
40,2 19,90 44,9 22,37 49,6 24,89 54,3 27,37
40,3 19,95 45,0 22,42 49,7 24,94 54,4 27,42
40,4 20,00 45,1 22,47 49,8 25,00 54,5 27,47
40,5 20,05 45,2 22,53 49,9 25,05 54,6 27,53
40,6 20,11 45,3 22,58 50,0 25,11 54,7 27,58
40,7 20,16 45,4 22,63 50,1 25,16 54,8 27,63
40,8 20,21 45,5 22,68 50,2 25,21 54,9 27,68
55,0 27,74 59,7 30,22 64,4 32,78 69,1 35,20
55,1 27,79 59,8 30,28 64,5 32,83 69,2 35,27
55,2 27,84 59,9 30,33 64,6 32,89 69,3 35,33
55,3 27,89 60,0 30,39 64,7 32,94 69,4 35,40
55,4 27,95 60,1 30,44 64,8 33,00 69,5 35,47
55,5 28,00 60,2 30,50 64,9 33,05 69,6 35,53
55,6 28,05 60,3 30,56 65,0 33,11 69,7 35,60
55,7 28,11 60,4 30,61 65,1 33,16 69,8 35,67
55,8 28,16 60,5 30,67 65,2 33,21 69,9 35,73
55,9 28,21 60,6 30,72 65,3 33,26 70,0 35,80
56,0 28,26 60,7 30,78 65,4 33,32 70,1 35,87
56,1 28,32 60,8 30,83 65,5 33,37 70,2 35,93
56,2 28,37 60,9 30,89 65,6 33,42 70,3 36,00
56,3 28,42 61,0 30,94 65,7 33,47 70,4 36,05
56,4 28,47 61,1 31,00 65,8 33,53 70,5 36,11
56,5 28,53 61,2 31,05 65,9 33,58 70,6 36,16
56,6 28,58 61,3 31,11 66,0 33,63 70,7 36,21
56,7 28,63 61,4 31,16 66,1 33,68 70,8 36,26
56,8 28,68 61,5 31,21 66,2 33,74 70,9 36,32
56,9 28,74 61,6 31,26 66,3 33,79 71,0 36,37
57,0 28,79 61,7 31,32 66,4 33,84 71,1 36,42
57,1 28,84 61,8 31,37 66,5 33,89 71,2 36,47
57,2 28,89 61,9 31,42 66,6 33,95 71,3 36,53
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Mizns Lyxop Mins Llykop Mins Llykop Mins Lyxop
57,3 28,95 62,0 31,47 66,7 34,00 71,4 36,58
57,4 29,00 62,1 31,53 66,8 34,05 715 36,63
57,5 29,05 62,2 31,58 66,9 34,10 71,6 36,68
57,6 29,11 62,3 31,63 67,0 34,14 71,7 36,74
57,7 29,16 62,4 31,68 67,1 34,19 71,8 36,79
57,8 29,21 62,5 31,74 67,2 34,24 71,9 36,84
57,9 29,26 62,6 31,79 67,3 34,29 72,0 36,89
58,0 29,32 62,7 31,84 67,4 34,33 72,1 36,95
58,1 29,37 62,8 31,89 67,5 34,38 72,2 37,00
58,2 29,42 62,9 31,95 67,6 34,43 72,3 37,06
58,3 29,47 63,0 32,00 67,7 34,48 72,4 37,11
58,4 29,53 63,1 32,06 67,8 34,52 72,5 37,17
58,5 29,58 63,2 32,11 67,9 34,57 72,6 37,22
58,6 29,63 63,3 32,17 68,0 34,62 72,7 37,28
58,7 29,68 63,4 32,22 68,1 34,67 72,8 37,33
58,8 29,74 63,5 32,28 68,2 34,71 72,9 37,39
58,9 29,79 63,6 32,33 68,3 34,76 73,0 37,44
59,0 29,84 63,7 32,39 68,4 34,81 73,1 37,50
59,1 29,89 63,8 32,44 68,5 34,86 73,2 37,56
59,2 29,95 63,9 32,50 68,6 34,90 73,3 37,61
59,3 30,00 64,0 32,56 68,7 34,95 73,4 37,67
59,4 30,06 64,1 32,61 68,8 35,00 73,5 37,72
59,5 30,11 64,2 32,67 68,9 35,07 73,6 37,78
59,6 30,17 64,3 32,72 69,0 35,13 73,7 37,83
73,8 37,89 78,5 40,44 83,2 43,11 87,9 45,78
73,9 37,94 78,6 40,50 83,3 43,17 88,0 45,83
74,0 38,00 78,7 40,56 83,4 43,22 88,1 45,89
74,1 38,05 78,8 40,61 83,5 43,28 88,2 45,94
74,2 38,11 78,9 40,67 83,6 43,33 88,3 46,00
74,3 38,16 79,0 40,72 83,7 43,39 88,4 46,06
74,4 38,21 79,1 40,78 83,8 43,44 88,5 46,11
74,5 38,26 79,2 40,83 83,9 43,50 88,6 46,17
74,6 38,32 79,3 40,89 84,0 43,56 88,7 46,22
74,7 38,37 79,4 40,94 84,1 43,61 88,8 46,28
74,8 38,42 79,5 41,00 84,2 43,67 88,9 46,33
74,9 38,47 79,6 41,06 84,3 43,72 89,0 46,39
75,0 38,53 79,7 41,12 84,4 43,78 89,1 46,44
75,1 38,58 79,8 41,18 84,5 43,83 89,2 46,50
75,2 38,63 79,9 41,24 84,6 43,89 89,3 46,56
75,3 38,68 80,0 41,29 84,7 43,94 89,4 46,61
75,4 38,74 80,1 41,35 84,8 44,00 89,5 46,67
75,5 38,79 80,2 41,41 84,9 44,06 89,6 46,72
75,6 38,84 80,3 41,47 85,0 44,12 89,7 46,78
75,7 38,89 80,4 41,53 85,1 44,18 89,8 46,83
75,8 38,95 80,5 41,59 85,2 44,24 89,9 46,89
75,9 39,00 80,6 41,65 85,3 44,29 90,0 46,94
76,0 39,06 80,7 41,71 85,4 44,35 90,1 47,00
76,1 39,11 80,8 41,77 85,5 44,41 90,2 47,06
76,2 39,17 80,9 41,82 85,6 44,47 90,3 47,11
76,3 39,22 81,0 41,88 85,7 44,53 90,4 47,17
76,4 39,28 81,1 41,94 85,8 44,59 90,5 47,22
76,5 39,33 81,2 42,00 85,9 44,65 90,6 47,28
76,6 39,39 81,3 42,06 86,0 44,71 90,7 47,33
76,7 39,44 81,4 42,11 86,1 44,76 90,8 47,39
76,8 39,50 81,5 42,17 86,2 44,82 90,9 47,44
76,9 39,56 81,6 42,22 86,3 44,88 91,0 47,50
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Mizns Lyxop Mins Llykop Mins Llykop Mins Lyxop
77,0 39,61 81,7 42,28 86,4 44,94 91,1 47,56
77,1 39,67 81,8 42,33 86,5 45,00 91,2 47,61
77,2 39,72 81,9 42,39 86,6 45,06 91,3 47,67
77,3 39,78 82,0 42,44 86,7 45,11 91,4 47,72
77,4 39,83 82,1 42,50 86,8 45,17 91,5 47,78
77,5 39,89 82,2 42,56 86,9 45,22 91,6 47,83
77,6 39,94 82,3 42,61 87,0 45,28 91,7 47,89
77,7 40,00 82,4 42,67 87,1 45,33 91,8 47,94
77,8 40,06 82,5 42,72 87,2 45,39 91,9 48,00
779 40,11 82,6 42,78 87,3 45,44 92,0 48,06
78,0 40,17 82,7 42,83 87,4 45,50 92,1 48,12
78,1 40,22 82,8 42,89 87,5 45,56 92,2 48,18
78,2 40,28 82,9 42,94 87,6 45,61 92,3 48,24
78,3 40,33 83,0 43,00 87,7 45,67 92,4 48,29
78,4 40,39 83,1 43,06 87,8 45,72 92,5 48,35
92,6 48,41 97,3 51,12 102,0 53,82 106,7 56,59
92,7 48,47 97,4 51,18 102,1 53,88 106,8 56,65
92,8 48,53 97,5 51,24 102,2 53,94 106,9 56,71
92,9 48,59 97,6 51,29 102,3 54,00 107,0 56,76
93,0 48,65 97,7 51,35 102,4 54,06 107,1 56,82
93,1 48,71 97,8 51,41 102,5 54,12 107,2 56,88
93,2 48,76 97,9 51,47 102,6 54,18 107,3 56,94
93,3 48,82 98,0 51,53 102,7 54,24 107,4 57,00
93,4 48,88 98,1 51,59 102,8 54,29 107,5 57,06
93,5 49,94 98,2 51,65 102,9 54,35 107,6 57,11
93,6 49,00 98,3 51,71 103,0 54,41 107,7 57,17
93,7 49,06 98,4 51,76 103,1 54,47 107,8 57,22
93,8 49,11 98,5 51,82 103,2 54,53 107,9 57,28
93,9 49,17 98,6 51,88 103,3 54,59 108,0 57,33
94,0 49,22 98,7 51,94 103,4 54,65 108,1 57,39
94,1 49,28 98,8 52,00 103,5 54,71 108,2 57,44
94,2 49,33 98,9 52,06 103,6 54,76 108,3 57,50
94,3 49,39 99,0 52,11 103,7 54,82 108,4 57,56
94,4 49,44 99,1 52,17 103,8 54,88 108,5 57,61
94,5 49,50 99,2 52,22 103,9 54,94 108,6 57,67
94,6 49,56 99,3 52,28 104,0 55,00 108,7 57,72
94,7 49,61 99,4 52,33 104,1 55,06 108,8 57,78
94,8 49,67 99,5 52,39 104,2 55,12 108,9 57,83
94,9 49,72 99,6 52,44 104,3 55,18 109,0 57,89
95,0 49,78 99,7 52,50 104,4 55,24 109,1 57,94
95,1 49,83 99,8 52,56 104,5 55,29 109,2 58,00
95,2 49,89 99,9 52,61 104,6 55,35 109,3 58,05
95,3 49,94 100,0 52,67 104,7 55,41 109,4 58,11
95,4 50,00 100,1 52,72 104,8 55,47 109,5 58,17
95,5 50,06 100,2 52,78 104,9 55,53 109,6 58,23
95,6 50,12 100,3 52,83 105,0 55,59 109,7 58,29
95,7 50,16 100,4 52,89 105,1 55,65 109,8 58,35
95,8 50,24 100,5 52,94 105,2 55,71 109,9 58,41
95,9 50,29 100,6 53,00 105,3 55,76 110,0 58,47
96,0 50,35 100,7 53,06 105,4 55,82 110,1 58,52
96,1 50,41 100,8 53,12 105,5 55,88 110,2 58,58
96,2 50,47 100,9 53,18 105,6 55,94 110,3 58,64
96,3 50,53 101,0 53,24 105,7 56,00 110,4 58,70
96,4 50,59 101,1 53,29 105,8 56,06 110,5 58,76
96,5 50,65 101,2 53,35 105,9 56,12 110,6 58,82
96,6 50,71 101,3 53,41 106,0 56,18 110,7 58,88
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96,7 50,76 101,4 53,47 106,1 56,24 110,8 58,94
96,8 50,82 101,5 53,53 106,2 56,29 110,9 59,00
96,9 50,88 101,6 53,59 106,3 56,35 111,0 59,05
97,0 50,94 101,7 53,65 106,4 56,41 1111 59,11
97,1 51,00 101,8 53,71 106,5 56,47 111,2 59,17
97,2 51,06 101,9 53,76 106,6 56,53 111,3 59,23
111,4 59,29 116,1 62,12 120,8 64,94 125,5 67,76
111,5 59,35 116,2 62,18 120,9 65,00 125,6 67,82
111,6 59,41 116,3 62,24 121,0 65,06 125,7 67,88
111,7 59,47 116,4 62,29 1211 65,12 125,8 67,94
111,8 59,52 116,5 62,35 121,2 65,18 125,9 68,00
111,9 59,58 116,6 62,41 121,3 65,24 126,0 68,06
112,0 59,64 116,7 62,47 121,4 65,29 126,1 68,13
112,1 59,70 116,8 62,53 1215 65,35 126,2 68,19
112,2 59,76 116,9 62,59 121,6 65,41 126,3 68,25
112,3 59,82 117,0 62,65 121,7 65,47 126,4 68,31
112,4 59,88 117,1 62,71 121,8 65,53 126,5 68,38
112,5 59,94 117,2 62,76 121,9 65,59 126,6 68,44
112,6 60,00 117,3 62,82 122,0 65,65 126,7 68,50
112,7 60,06 117,4 62,88 122,1 65,71 126,8 68,56
112,8 60,12 117,5 62,94 122,2 65,76 126,9 68,63
112,9 60,18 117,6 63,00 122,3 65,82 127,0 68,69
113,0 60,24 117,7 63,06 122,4 65,88 127,1 68,75
113,1 60,29 117,8 63,13 122,5 65,94 127,2 68,81
113,2 60,35 117,9 63,19 122,6 66,00 127,3 68,88
113,3 60,41 118,0 63,25 122,7 66,06 127,4 68,94
113,4 60,47 118,1 63,31 122,8 66,12 1275 69,00
113,5 60,53 118,2 63,38 122,9 66,19 127,6 69,06
113,6 60,59 118,3 63,44 123,0 66,25 127,7 69,12
113,7 60,65 118,4 63,50 123,1 66,31 127,8 69,18
113,8 60,71 118,5 63,56 123,2 66,38 127,9 69,24
113,9 60,76 118,6 63,63 123,3 66,44 128,0 69,29
114,0 60,82 118,7 63,69 123,4 66,50 128,1 69,35
114,1 60,88 118,8 63,75 123,5 66,56 128,2 69,41
114,2 60,94 118,9 63,81 123,6 66,63 128,3 69,47
114,3 61,00 119,0 63,88 123,7 66,69 128,4 69,53
114,4 61,06 119,1 63,94 123,8 66,75 128,5 69,59
1145 61,13 119,2 64,00 123,9 66,81 128,6 69,65
114,6 61,19 119,3 64,06 124,0 66,88 128,7 69,71
114,7 61,25 119,4 64,12 1241 66,94 128,8 69,76
114,8 61,31 119,5 64,18 124,2 67,00 128,9 69,82
114,9 61,38 119,6 64,24 124,3 67,06 129,0 69,88
115,0 61,44 119,7 64,29 124,4 67,12 129,1 69,94
115,1 61,50 119,8 64,35 1245 67,18 129,2 70,00
115,2 61,56 119,9 64,41 124.6 67,24 129,3 70,06
115,3 61,63 120,0 64,47 1247 67,29 129,4 70,13
1154 61,69 120,1 64,53 124,8 67,35 129,5 70,19
115,5 61,75 120,2 64,59 124,9 67,41 129,6 70,25
115,6 61,81 120,3 64,65 125,0 67,47 129,7 70,31
115,7 61,88 120,4 64,71 125,1 67,53 129,8 70,38
115,8 61,94 120,5 64,76 125,2 67,59 129,9 70,44
115,9 62,00 120,6 64,82 125,3 67,65 130,0 70,50
116,0 62,06 120,7 64,88 125,4 67,71 130,1 70,56
130,2 70,63 134,9 73,56 139,6 76,44 1443 79,38
130,3 70,69 135,0 73,63 139,7 76,50 144.,4 79,44
130,4 70,75 135,1 73,69 139,8 76,56 1445 79,50
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130,5 70,81 135,2 73,75 139,9 76,63 144.6 79,56
130,6 70,88 135,3 73,81 140,0 76,69 1447 79,6
130,7 70,94 135,4 73,88 140,1 76,75 144.8 79,69
130,8 71,00 135,5 73,94 140,2 76,81 144.9 79,75
130,9 71,06 135,6 74,00 140,3 76,88 145,0 79,81
131,0 71,13 135,7 74,06 140,4 76,94 145,1 79,88
131,1 71,19 135,8 74,13 140,5 77,00 145,2 79,94
131,2 71,25 135,9 74,19 140,6 77,06 145,3 80,00
131,3 71,31 136,0 74,25 140,7 77,13 145,4 80,06
131,4 71,38 136,1 74,31 140,8 77,19 145,5 80,13
131,5 71,44 136,2 74,38 140,9 77,25 145,6 80,19
131,6 71,50 136,3 74,44 141,0 77,31 145,7 80,25
131,7 71,56 136,4 74,50 141,1 77,38 145,8 80,31
131,8 71,63 136,5 74,56 141,2 77,44 145,9 80,38
131,9 71,69 136,6 74,63 141,3 77,50 146,0 80,44
132,0 71,75 136,7 74,69 141,4 77,56 146,1 80,50
132,1 71,81 136,8 74,75 1415 77,63 146,2 80,56
132,2 71,88 136,9 74,81 141,6 77,69 146,3 80,63
132,3 71,94 137,0 74,88 141,7 77,75 146,4 80,69
132,4 72,00 137,1 74,94 141,8 77,81 146,5 80,75
132,5 72,06 137,2 75,00 141,9 77,88 146,6 80,81
132,6 72,13 137,3 75,06 142,0 77,94 146,7 80,88
132,7 72,19 137,4 75,12 142,1 78,00 146,8 80,94
132,8 72,25 137,5 75,18 142,2 78,06 146,9 81,00
132,9 72,31 137,6 75,24 142,3 78,13 147,0 81,06
133,0 72,38 137,7 75,29 142,4 78,19 147,1 81,13
133,1 72,44 137,8 75,35 1425 78,25 147,2 81,19
133,2 72,50 137,9 75,41 142.,6 78,31 147,3 81,25
133,3 72,56 138,0 75,47 1427 78,38 147,4 81,31
133,4 72,63 138,1 75,53 142,8 78,44 1475 81,38
133,5 72,69 138,2 75,59 1429 78,50 147,6 81,44
133,6 72,75 138,3 75,65 143,0 78,56 147,7 81,50
133,7 72,81 138,4 75,71 143,1 78,63 147,8 81,56
133,8 72,88 138,5 75,76 143,2 78,69 147,9 81,63
133,9 72,94 138,6 75,82 143,3 78,75 148,0 81,69
134,0 73,00 138,7 75,88 143,4 78,81 148,1 81,75
134,1 73,06 138,8 75,94 143,5 78,88 148,2 81,81
134,2 73,13 138,9 76,00 143,6 78,94 148,3 81,88
134,3 73,19 139,0 76,06 143,7 79,00 148,4 81,94
134,4 73,25 139,1 76,13 143,8 79,06 148,5 82,00
134,5 73,31 139,2 76,19 143,9 79,13 148,6 82,07
134,6 73,38 139,3 76,25 144,0 79,19 148,7 82,13
134,7 73,44 139,4 76,31 1441 79,25 148,8 82,20
134,8 73,50 139,5 76,38 1442 79,31 148,9 82,27
149,0 82,33 153,7 85,31 158,4 88,31 163,1 91,31
149,1 82,40 153,8 85,38 158,5 88,38 163,2 91,38
149,2 82,47 153,9 85,44 158,6 88,44 163,3 91,44
149,3 82,53 154,0 85,50 158,7 88,50 163,4 91,50
1494 82,60 154,1 85,56 158,8 88,56 163,5 91,56
149,5 82,67 154,2 85,63 158,9 88,63 163,6 91,63
149,6 82,73 154,3 85,69 159,0 88,69 163,7 91,69
149,7 82,80 154,4 85,75 159,1 88,75 163,8 91,75
149,8 82,87 154,5 85,81 159,2 88,81 163,9 91,81
149,9 82,93 154,6 85,88 159,3 88,88 164,0 91,88
150,0 83,00 154,7 85,94 159,4 88,94 164,1 91,94
150,1 83,06 154,8 86,00 159,5 89,00 164,2 92,00
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150,2 83,13 154,9 86,06 159,6 89,06 164,3 92,07
150,3 83,19 155,0 86,13 159,7 89,13 164,4 92,13
150,4 83,25 155,1 86,19 159,8 89,19 164,5 92,20
150,5 83,31 155,2 86,25 159,9 89,25 164,6 92,27
150,6 83,38 155,3 86,31 160,0 89,31 164,7 92,33
150,7 83,44 155,4 86,38 160,1 89,38 164,8 92,40
150,8 83,50 155,5 86,44 160,2 89,44 164,9 92,47
150,9 83,56 155,6 86,50 160,3 89,50 165,0 92,53
151,0 83,63 155,7 86,56 160,4 89,56 165,1 92,60
151,1 83,69 155,8 86,63 160,5 89,63 165,2 92,67
151,2 83,75 155,9 86,69 160,6 89,69 165,3 92,73
151,3 83,81 156,0 86,75 160,7 89,75 165,4 92,80
151,4 83,88 156,1 86,81 160,8 89,81 165,5 92,87
151,5 83,94 156,2 86,88 160,9 89,88 165,6 92,93
151,6 84,00 156,3 86,94 161,0 89,94 165,7 93,00
151,7 84,06 156,4 87,00 161,1 90,00 165,8 93,06
151,8 84,13 156,5 87,07 161,2 90,07 165,9 93,13
151,9 84,19 156,6 87,13 161,3 90,13 166,0 93,19
152,0 84,25 156,7 87,20 161,4 90,20 166,1 93,25
152,1 84,31 156,8 87,27 161,5 90,27 166,2 93,31
152,2 84,38 156,9 87,33 161,6 90,33 166,3 93,38
152,3 84,44 157,0 87,40 161,7 90,40 166,4 93,44
152,4 84,50 157,1 87,47 161,8 90,47 166,5 93,50
152,5 84,56 157,2 87,53 161,9 90,53 166,6 93,56
152,6 84,63 157,3 87,60 162,0 90,60 166,7 93,63
152,7 84,69 157,4 87,67 162,1 90,67 166,8 93,69
152,8 84,75 157,5 87,73 162,2 90,73 166,9 93,75
152,9 84,81 157,6 87,80 162,3 90,80 167,0 93,81
153,0 84,88 157,7 87,87 162,4 90,87 167,1 93,88
153,1 84,94 157,8 87,93 162,5 90,93 167,2 93,94
153,2 85,00 157,9 88,00 162,6 91,00 167,3 94,00
153,3 85,06 158,0 88,06 162,7 91,06 167,4 94,07
153,4 85,13 158,1 88,13 162,8 91,13 167,5 94,13
153,5 85,19 158,2 88,19 162,9 91,19 167,6 94,20
153,6 85,25 158,3 88,25 163,0 91,25 167,7 94,27
167,8 94,33 170,0 95,80 172,2 97,20 174,4 98,63
167,9 94,40 170,1 95,87 172,3 97,27 1745 98,69
168,0 94,47 170,2 95,93 172,4 97,33 174,6 98,75
168,1 94,53 170,3 96,00 172,5 97,40 174,7 98,81
168,2 94,60 170,4 96,06 172,6 97,47 1748 98,88
168,3 94,67 170,5 96,13 172,7 97,53 1749 98,94
168,4 94,73 170,6 96,19 172,8 97,60 175,0 99,00
168,5 94,80 170,7 96,25 172,9 97,67 175,1 99,07
168,6 94,87 170,8 96,31 173,0 97,73 175,2 99,13
168,7 94,93 170,9 96,38 173,1 97,80 175,3 99,20
168,8 95,00 171,0 96,44 173,2 97,87 175,4 99,27
168,9 95,07 1711 96,50 173,3 97,93 175,5 99,33
169,0 95,13 171,2 96,56 173,4 98,00 175,6 99,40
169,1 95,20 171,3 96,63 173,5 98,06 175,7 99,47
169,2 95,27 171,4 96,69 173,6 98,13 175,8 99,53
169,3 95,33 1715 96,75 173,7 98,19 175,9 99,60
169,4 95,40 171,6 96,81 173,8 98,25 176,0 99,67
169,5 95,47 171,7 96,88 173,9 98,31 176,1 99,73
169,6 95,53 171,8 96,94 174,0 98,38 176,2 99,80
169,7 95,60 171,9 97,00 174,1 98,44 176,3 99,87
169,8 95,67 172,0 97,07 174,2 98,50 176,4 99,93
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